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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. Fkv. cho-{μ≥\mb¿
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, ae∏pdw

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



s_√-Sn-®p; Poh-im-kv{Xw ]nco-Um-Wv.

-eo-U¿ a\p hcm-¥-bn-te°v FØnt\m°n- Adn-bn®p:

""So®¿ hcp-∂p≠v. ssIbn¬ Fs¥m-s°tbm km[-\-ßfpap≠v.''-

So®¿ Aß-s\-bmWv. Ft∏mgpw ssIbn¬ Fs¥¶n-ep-sams°

kma-{Kn-Iƒ Im-Wpw. C∂v F¥m-bn-cn°pw sIm≠p-h-cp∂-Xv?-

F√mh¿°pw BImw-£bm-bn.

So®-¿ ¢mkn-se-Øn-bXpw cl\ hnfn-®p-]-d-™p:

""CXv F\n-°-dn-bmw. ssat{Im-kvtIm-∏t√!

at‰ ssIbn¬ F¥m So®td?''

""]d-bmw..''

So®¿ ssat{Im-kvtIm∏v tai-∏pdØp  h®p.

F∂n v́ ssIbn-en-cp∂ hkvXp-°ƒ ao\p-hn\v sImSp-Øp.

""CXv  hmg-bpsS thct√ So®td?''
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""AsX. F√m Pohn-I-fp-sSbpw ico-c-̀ m-K-ßƒ \n¿an-®n-cn-°p-∂Xv

tImißƒ sIm≠m-sW∂v \nßƒ°-dn-bm-a-t√m. C∂p \ap°v

hmg-bpsS thcnse tImi-ßsf \nco-£n-°mw. AXn-\mWv Cu

ssat{Im-kvtIm-∏v. D≈n-bnse tImi-ßsf \nco-£n-®Xv Hm¿a-

bp-≠t√m? AXp-t]mse hmg-bpsS thcnse tImi-ßfpw \nco-

£n-°m≥ th≠ {Iao-I-cWw Hcp-°-Ww. AXn\pth≠ kma{KnI-

sf√mw Cu t_mIvkn-ep-≠v. Bcm-WnXv sNøp-I?''

""Rm≥ sNømw So®td''. a\p D’m-l-tØmsS apt∂m v́ h∂p.

tªUv sIm≠v thcns‚ tOZ-sa-SpØv, ss…Un¬ h®v, ssat{Im-

kvtIm∏neqsS t\m°n.....

H∂pw ImWm-\m-hp-∂n-√!  ssat{Im-kvtIm∏ns‚ t\m_v ho≠pw

Xncn®pt\m°n. HSp-hn¬ \ncm-i-tbmsS ]d-™p:

""C√ So®td, Hcp c£-bp-an-√. H∂pw ImWp-∂n-√.''

a\p-hns‚  {iaw ]cm-P-b-s∏-́ -Xv F¥psIm≠m-bn-cn°mw? \nßƒ°v a\p-

hns\ klm-bn-°m-\m-hptam? AXn\v ssat{Im-kvtIm∏v ssIImcyw

sNøm\pw \nco£WhkvXp Xbm-dm-°m\pw Adn-tbt≠?

\ap°v ssat{Im-kvtIm-∏ns\ H∂v ASpØp ]cn-N-b-s∏-́ mtem. A[ym-]-

Is‚ klm-b-tØmsS ssat{ImkvtIm∏v \nco-£n-®v Xmsg∏-d-bp∂ `mK-

ßfpw Ah-bpsS D]-tbm-Khpw Xncn-®-dnbq.

� sF]okv � t\m_p-Iƒ � H_vP-IvSohv se≥kv

� tÃPpw ¢n∏pw � I≠≥k¿ � and¿

Nn{Xw 1.1
tImw]u≠v ssat{Im-kvtIm∏v
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hkvXp°sf hep-Xm°n°mWn-°-em-Wt√m ssat{Im-kvtIm-∏ns‚

[¿aw. CXn\mbn ssat{ImkvtIm∏n¬ se≥kp-Iƒ LSn-∏n-®n-

´p≠v. B `mK-ßƒ GsX-√m-amWv?

�

�

H∂n¬ IqSp -X¬ se≥kp-I-ƒ D]tbmKn°p∂ ssat{Im-

kvtIm∏pIsf tImw]u≠v ssat{Im-kvtIm∏pIƒ (Compound
microscope) F∂mWv ]d-bp-∂-Xv (Nn{Xw 1.1).

NphsS \¬Inb Ipdn∏v kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ hni-I-

e\w sNbvXv \nK-a-\-ßƒ imkv{X]pkvX-IØn¬ FgpXq.

ssat{Im-kvtIm∏nse {]Imi{Iao-I-cWw

ssat{Im-kvtIm-∏nse tÃPn\p Xmsg-bmbn Dd-∏n-®n-cn-°p-∂

`mKw \nco-£WhkvXp-hn-te°v {]Imiw {]Xn-]Xn-∏n-°m\p-

≈-XmWv. Hcp temlhf-b-Øn¬ Dd-∏n-®n-cn-°p∂ Cu {Iao-I-

cWØn\v c≠p Xe-ß-fm-Wp-≈-Xv. kqcy-{]-Imiw  {]Xn-]Xn-

-∏n-°p-∂-Xn-\p≈ ka-X-e-Z¿∏-Whpw (Plane mirror) Ir{Xna {]Im-

iw {]Xn-]Xn--∏n-°p-∂-Xn-\p≈ tIm¨tIhv-Z¿∏-Whpw (Concave
mirror). tÃPns‚ ASnh--iØv Dd-∏n-®n-cn-°p∂ I≠≥k-dnse

se≥kv {]Im-isØ \nco-£WhkvXp-hn¬ tI{μo-I-cn-°p-∂p.

I≠≥k-dns‚ `mK-amb Ub{^w (Diaphragm) {]Im-i-Xo{hX

{Iao-I-cn-°m≥ klm-bn-°p-∂p.

kqN-I-ßƒ

$ ssat{Im-kvtIm∏n¬ Z¿∏Ww LSn-∏n-®n-cn-°p-∂-sX-¥n-\mWv?

$ \nco-£WhkvXp hbv°m≥ •mkv sIm≠p -\n¿an® ss…Uv

D]-tbm-Kn-°p-∂-sX¥psIm≠v?

ssat{Im-kvtIm-∏ns\ kw_-‘n® ASn-ÿm-\-h-kvXp-X-Iƒ a\-

 n-em-°n-b-t√m. ]cn-io-e-\-Øn-eqsS am{Xta ssat{Im-kvtIm∏v

D]-tbm-Kn-°p-∂-Xn¬ IrXyX ssIh-cn-°m-\m-hq. \nß-fpsS

kb≥kv em_n¬ e`y-amb s]¿a-\‚ v ss…Up-Iƒ D]-tbm-Kn®v

ssat{Im-kvtIm∏v {Iao-I-cn°m≥ ]Tn-°q.

\nco-£-W-hkvXp Xbm-dm°mw

\nco-£-W-hkvXp Xbm-dm°¬ kq£va-Xbpw £abpw Gsd Bh-

iy-ap≈ {]h¿Ø-\-am-Wv. kky-tIm-i-ßƒ \nco-£n-°m≥

ss…Uv Xbm-dm-°p-∂-Xn-\p≈ L -́ßƒ Nn{Xo-I-c-W-Øn¬ \¬In-

bXp t\m°q. C{]-Imcw hmg-bpsS thcns‚ Ipdp-sI-bp≈ tOZ-

sa-SpØv (Cross section) ss…Uv Xbm-dm-°q.

H_vPIvSohv se≥kp-IfpsS

Bh¿[\tijn 10X, 45X,  F∂n-

ßs\ tcJ-s∏-Sp -Øn -bncn -

°p∂p. -sF-]o-knepw CØ-c-

Ønep≈ tcJ-s∏-Sp -Ø¬

ImWmw. H_vPIvSo -hnepw

sF]o-kn-ep-ap≈  kwJy--I-fpsS

KpW-\-^-e-amWv ssat{Im-

kvtIm-∏ns‚ Bh¿[\tijn.

Bh¿[\tijn
(Magnification power)
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hm-bpIp-an-f-I-ƒ I-S-°m-

Ø hn-[w \o-Un-en-s‚

k-lm-b-Øm¬ I-h¿

•mkvsIm-≠v aq-Sp-I.

A[n-I-ap≈ •nk-dn≥

S njyp - t] -∏¿sIm≠v

XpS®pam‰pI.

\nco-£WhkvXp- Xbmdm°¬

\nßƒ Xbm-dm-°nb ss…Uv ssat{Im-kvtIm∏n¬ h®v \nco-£n-°q.

ssat{Im-kvtIm∏ns‚ 10x,  45x se≥kp-Iƒ D]-tbm-Kn-°p-tºmƒ Bh¿[-

\-Øn¬ D≠m-Ip∂ hyXymkw a\- n-em-°q.

10x
45x

\n-co-£-W-h-kv-Xp D-W-

ßn-t∏m-Im-Xn-cn-°m-\m-bn

H-t∂m c-t≠m Xp-≈n

•nk-dn≥ ss…-Un¬

C‰n-°p-I.

imkv{X{]h¿Ø-\-ßƒ sNøp-∂-Xn-t\msSm∏w tcJ-s∏-Sp-Ø-

ep-Ifpw {][m-\-am-Wv. \¬In-bn-cn-°p∂ amXr-I-b-\p-k-cn®v

Hmtcm {]h¿Ø-\-L-́ hpw Dƒs∏-SpØn imkv{X-]p-kvX-I-Øn¬

{]h¿Ø\°pdn∏v Xbm-dm-°q.

\ n c o - £ n - ° m - \ p ≈

hkvXp-hnse Pemwiw

\jvS-s∏Sm-Xn -cn°m≥

s]{Sn -Un -jnse Pe-

Øn¬ CSpI.

\ n c o - £ n - ° m - \ p ≈

hkvXp-hns‚ Ipdp-sI-

bp≈ t\¿Ø tOZ--ß-

sf-Sp-°pI.

tOZ-ßƒ {_jv D]-tbm-

Kn®v hm®v •mknse Pe-

Øn-te°p am‰pI.

G-‰-hpw I-´n Ip-d-™-

Xpw ]q¿-W-am-b-Xp-am-b

tO-Z-ß-sf a-s‰m-cp hm-®v

•m-kn¬ FSp-Øn-´p≈

sÃ-bn-\n¬ C-Sp-I.

L´w 1 L´w 2 L´w 3 L´w 4

L´w 5 L´w 7 L´w 8

Nn{XoI-cWw 1.1

Nn{Xw 1.2

{]h¿Ø-\-°p-dn-∏ns‚

amXrI

e£yw :

Bh-iy-amb kma-{Kn-Iƒ :

{]h¿Ø\{Iaw :

\nco-£Ww :

\nK-a\w :

\n-dw]n-Sn-® tO-Z-sØ

ip≤-P-e-Øn¬ I-gp-In-b

ti-jw ss…-Un -se

•nk-dn-\n¬ h-bv-°p-I.

L´w 6
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tImisØ Is≠Øp∂p

efn-X-amb Hcp ssat{Im-kvtIm-∏ns‚ klm-b-Øm¬ BZy-

ambn tImi-ßsf \nco-£n-®Xv tdm_¿´v lp°v F∂

imkv{X-⁄-\m-Wv. tIm¿°ns‚ tOZw ssat{Im-kvtIm-∏n-

eqsS \nco-£n-®-t∏mƒ I≠ sNdnb Ad-Isf At±lw sk¬

(Cell) F∂p hntijn-∏n-®p.

   tImi-hn-⁄m-\ob Ncn-{X-Ønse \mgn-I-°-√p-Iƒ   

tdm_¿ v́ {_u¨
tImi-tI{μw Is≠Øn,

AXns\ \yq¢n -bkv

F∂p  hnfn-®p.

1831 1838

Fw.sP.- jvfo-U≥
kky-i-cocw tImi-ß-

fm¬ \n¿an-X-amsW∂p

Is≠-Øn.

1839

Xntbm-U¿ jzm≥
P¥p-i-cocw tImi-ß-

fm¬ \n¿an-X-am-sW∂p

Is≠-Øn.

1858

dptUmƒ^v hn¿tjzm
hn`-Pn -°p∂ tImi-ßsf

\nco-£n-®p. \ne-hn-ep≈

tImi-ß-fn¬\n∂p am-{X-

amWv ]pXn-bh D≠mIp∂Xv

F∂ \nK-a\w cq]o-I-cn-®p.

tdm_¿ v́ lp°v

tdm_¿ v́ lp°v \nco-£n®

tImiw

C∂v kXzcw hnI-kn-®p-sIm-≠n-cn -°p∂ _rl-Ømb

imkv{X-im-J-bmWv tImi]T-\w. CXv  tImi-hn⁄m-\obw

(Cell Biology) F∂-dn-b-s∏-Sp-∂p. tImi-hn⁄m\obØn\v

ASn-Ød ]mInb {it≤-b-amb Is≠-Ø-ep-Iƒ \S-∂Xv

]sØm≥]Xmw \q‰m-≠ns‚ a[yZi-I-ß-fn-emWv.

ssat{Im-kvtIm-∏n-eqsS tcmKm-Wp-

°sf \nco-£n-°p∂ Km‘nPn.

(tk-hm-{Kmw B{i-aw˛1940).

kq-£v-a-Po-hn-I-fm-b tcm-Km-Wp-°-

sf \n-co-£n-°m-\pw ]Tn-°m-\pw

\sΩ {]m-]vXcm-°n-b-Xv ssa-t{Im-

kv-tIm-∏p-I-fp-sS Is≠-Ø-emWv.

Nn-In-’m-cw-K-Øv C-Xp h≥-ap-t∂-

‰-Øn-\p h-gn-sbm-cp-°n. H-cp-Im-e-

Øv tem-I-sØ `o-Xn-bn-em-gv-Øn-b

tcmK-ß-sf \n-b-{¥-W-hn-t[-b-am-

°m≥ \ap°p I-gn-™-Xv Im-gv-N-bp-

sS ]-cn-an-Xn-Iƒ a-dn-I-S-°m-\p-X-Ip-

∂ C-Øcw D-]-I-c-W-ß-fp-sS k-

lm-bwsIm-≠p -Iq-Sn-bm-Wv.

imkv{Xw AXn-Po-h-\-Øn\v

Nn{Xw 1.3
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tImi-kn-≤m¥w

hnhn-[- im-kv{X-⁄-cpsS Is≠Ø-ep-I-fpsS kmcmwiw Dƒt®¿Øp-

sIm≠v Fw.-sP. -jvfo-U\pw Xntbm-U¿ jzm\pw tN¿∂p cq]-s∏-Sp-

Ønb kn≤m¥amWvv tImi-kn-≤m¥w (Cell theory). c≠v apJy -B-i-

b-ß-fmWv tImi-kn-≤m¥w apt∂m-́ p-h-®-Xv.

1. F√m Poh-i-co-chpw tImi-\n¿an-X-am-Wv.

2. Pohn-I-fpsS LS-\m-]-chpw Poh[¿a-]-c-hp-amb ASn-ÿm-\-L-S-I-

ßfmWv tImi-ßƒ.

Fs¥ms° Poh-[¿a-ß-fmWv tImi-ßƒ \n¿h-ln-°p-∂Xv?

Nn{Xo-I-cWw \nco-£n-°q.

tImi-Ønse
Poh-[¿a-ßƒ

Cu [¿a-ßsf√mw \nd-th-‰m≥ X°-hÆw k¶o¿W-amWv tImi-Øns‚

LS-\. Hmtcm Poh-[¿ahpw \nd-th-‰p-∂-Xn-\mbn tImi-Øn-\p-≈n¬

{]tXyIw `mK-ß-fp-≠v. kkytImi-Øn-\p-≈nse hnhn[ `mK-ßƒ \nco-

£n-°q.

tImi-kvXcw

tImi-{Zhyw

t^\w

ssdt_mtkmw

a¿aw

t]mj-I-ß-fn¬

\n∂v Du¿Pw

kzX-{¥-am-°p-∂p.

lcn-X-IWw

F≥tUm-πm-kvanIv
sd‰n-°pew

tKmƒPn tImwπIvkv

tImi-`nØn

ssat‰m-tIm¨{Untbm¨

A\y-h-kvXp-°sf

{]Xn-tcm-[n-°p-∂p.

ssPh-X-∑m-{X-Iƒ

\n¿an-°p-∂p.

Nn{Xw 1.4
kky-tImiw
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tImi-`n-Øn, tImi-kvX-cw (πmkvam-kvX-cw),

tImi-{Z-hyw, a¿aw F∂o `mK-ßƒ ap≥]v ]cn-N-

b-s∏´n´p≠t√m. at‰-sX√mw `mK-ß-fmWv Nn{X-

Øn¬ ImWm≥ Ign-bp-∂-Xv? ]´n-I-bm°q.

$ $ $

$ $ $

Poh-{Z-hyhpw
tImi-{Z-hyhpw

tImi-kvX-c-Øn-\p-≈nse F√m ]Zm¿Y-ß-

sfbpw tN¿Øv Poh-{Zhyw (Protoplasm)

F∂p ]d-bp-∂p. Poh-{Z-hy-Øn¬ a¿aw Hgn-

sI-bp≈ ̀ m-K-amWv tImi-{Z-hyw (Cytoplasm).

Poh¬{]h¿Ø-\-ßƒ°m-h-iy-amb F√m

LS-I-ßfpw tImi-{Z-hy-Øn¬ AS-ßn-bn-́ p-

≠v. Poh[¿a-ß-fpsS \n¿h-l-W-Øn-\mbn

tImi-{Z-hy-Øn¬ ImW-s∏-Sp∂ khn-ti-j-

L-S -I -ß-fmWv tImimw -K -ßƒ (Cell
organelles).

$ tImi-Øn\p≈nse k©m-c-]mX. tImi-Øn-\p-

≈n¬ ]Zm¿Y-kw-h-l\w \S-°p-∂Xv CXn-eq-sS-

bmWv.

$ tImi-Øn\v ZrV-Xbpw BIr-Xnbpw \¬Ip∂-Xn-

\m¬ tImim-ÿnIqSw F∂pw Adn-b-s∏-Sp-∂p.

$ tImi-Ønse amwky-\n¿amW tI{μ-w.

$ F≥tUm-πm-kvanIv sd‰n-°p-e-tØmSp --tN¿t∂m

tImi-{Z-hy-Øn¬ kzX-{¥-amtbm  ImW-s∏-Sp-∂p.

ssat‰m-tIm¨{Sntbm¨ (Mitochondrion)

F≥tUm-πm-kvanIv sd‰n-°pew
(Endoplasmic reticulum)

ssdt_mtkmw (Ribosome)

$ tImi-Ønse Du¿P-\n-ebw. Du¿P-\n¿amW-Øn\pw

kw`-cWØn\pw klm-bn-°p-∂p.

$ Du¿Pmhiyw IqSp-X-ep≈ Icƒ, Xe-t®mdv, t]in-

Iƒ F∂n-hbnse tImi-ß-fn¬ IqSp-X-embn ImW-

s∏-Sp-∂p.

tImisØ kw_-‘n® A[n-I-hn-h-cw,
Nn{X-ßƒ apX-em-bh e`n-°p-∂-Xn\v
http://en:wikipedia.org/wiki/cell_biology

Hmtcm tImimw-KsØ°p-dn®pw IqSp-X-e-dn-bm≥

NphsS \¬Inb hnh-c-ßƒ hmbn-°q.
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hnhn-[-Xcw tImimw-K-ß-fp-ambn _‘-s∏ v́ NphsS \¬In-bn-cn-°p∂  Nn{Xo-I-cWw

]q¿Øn-bm-°q.

$ tSmtWm-πmÃv (Tonoplast) F∂ khn-tij kvXc-Øm¬ Bh-

cWw sNø-s∏-´n-cn-°p-∂p.

$ Pew, eh-W-ßƒ, hnk¿Py-h-kvXp-°ƒ F∂n-h kw -̀cn-°p∂p.

$ cmkm-·n-Iƒ, tlm¿tam-Wp-Iƒ, t«jva-ckw XpS-ßnb tImi-

{k-h-ßsf sNdp kvXck©n-I-fn-em-°p-∂p (Vesicles).

$ {KŸo-tIm-i-ß-fn¬ IqSp-X-embn ImW-s∏-Sp-∂p.

t^\w (Vacuole)

tKmƒPn tImwπIvkv (Golgi Complex)

�

�

�

�

�

�

�

�

F≥tUm-πm-kvanIv
sd‰n°pew

Nn{XoI-cWw 1.2

� Du¿P-\n-ebw

� Icƒ, Xe-t®mdv, t]in-

Iƒ F∂n-h-bn¬ IqSp-X-

embn ImW-s∏-Sp-∂p.

t^\w

t^\w
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hf¿®-bpsS ]S-hp-Iƒ

tImi-hn-⁄m-\o-b-Øns‚ hf¿® ssat{ImkvtIm-∏p-I-fpsS Kth-j-W-

cw-K-Øp-≠mb hf¿®-bpsS ^e-amWv F∂p- ]-d-bmw. km[m-cW

ssat{Im-kvtIm-∏p-Iƒ°v hkvXp-°sf ]c-am-h[n c≠m-bncw aSßp-

am{Xta hep-Xm-bn-°m-Wn-°m≥ Ign-bq. {]Im-i-t{km-X- n-\p- ]-Icw

Ce-Ivt{Sm-Wp-Isf D]-tbm-K-s∏-Sp-Øp-∂-h-bmWv Ce-Ivt{Sm¨ ssat{Im-

kvtIm-∏p-Iƒ (Nn{Xw 1.6). hkvXp-°sf hy‡-X-tbm-sS At\-Ie-£w

aSßv  hep∏-Øn¬ ImWn-°m≥ Ign-bp∂ Ce-Ivt{Sm¨ ssat{Im-kvtIm-

∏p-I-fpsS Bhn¿`m-h-tØm-sS-bmWv tImi-Øn-\p-≈nse kq£va-L-S-I-

ß-fmb tImimw-K-ß-sf-°p-dn®v \ap°p hy‡-amb [mcW e`n-®-Xv.

Nn{Xw 1.5
BZy-Ime

ssat{Im-kvtIm∏v

Nn{Xw 1.6
Ce-Ivt{Sm¨ ssat{Im-kvtIm∏v

a¿aw (Nucleus) ˛ tImi-Øns‚ \nb-{¥-W-tI-{μw

tImi-Øn\p≈nse Akw-Jyw Poh¬{]h¿Ø-\-ßƒ \nb-{¥n-°p-

Ibpw GtIm-]n-∏n-°p-Ibpw sNtø-≠Xp≠-t√m. tImi-Ønse hnhn[

{]h¿Ø-\-ßƒ \nb-{¥n-°p-∂-Xn¬ tImi-Øn¬ D¬∏m-Zn-∏n-°-s∏-Sp∂

hnhn[ amwky-X-∑m-{XIƒ°p ]¶p-≠v. ChbpsS \n¿amWw \S-°p-

∂Xv a¿aØnse t{Imam-‰n≥ Pmen-Ibnse Po\p-I-fpsS \nb-{¥-W-

Øn-em-Wv. AXn-\m¬ a¿aw tImi-Øns‚ \nb-{¥-W-tI-{μ-am-sW∂p

]d-bmw. NphsS \¬Inb Nn{Xo-I-cWw \nco£n°q.

imkv{Xw kmt¶-Xn-I-hn-Zy-bpsS hf¿®-

bv°pw kmt¶-XnIhnZy imkv{X-Øns‚

hf¿®bv°pw klm-b-I-am-hp∂Xn\v DØa

D-Zm-l-c-WamWv ssat{Im-kvtIm-∏ns‚ Ncn-

{Xw. Pohs‚ Ip™-d-Isf \nco-£n-°m≥

tdm_¿ v́ lp°ns\ klm-bn® efn-X-amb

ssat{ImkvtIm∏v- (Nn{Xw 1.5) apX¬

Ip™-d-bv°p-≈nse Poh-c-l-ky-ßƒ a\-

 n-em-°m≥ \sΩ {]m]vX-cm-°nb \qX\

ssat{Im-kvtIm∏p-Iƒ hscbp≈ Nn{X-

ßfpw hnh-c-ßfpw tiJ-cn°p∂Xv Gsd

IuXp-I-I-c-am-bn-cn-°pw. F√m Iq´p-Imcpw

tiJ-cn -°p -∂h Dƒs∏-SpØn Hcp

{]Z¿i\w kwL-Sn-∏n-°q.

Nn{Xw 1.7
a¿aw
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a¿aØn-s‚ hnhn-[- `m-K-ßfpw Ah-bpsS [¿a-ßfpw a\- n-em-°n-b-t√m.

NphsS \¬Inb ]´nI ]q¿Øn-bm-°q.

`mKw

khn-ti-jX

t{]mIm-cn-tbm-´p-Ifpw
bqIm-cn-tbm-´p-Ifpw

_mIvSo -cnb, kbt\m_mIvSo -cnb,

ssat°m-πm-kva XpS-ßn-bhbpsS tImi-

Øn¬ a¿aw ImWs∏-Sp-∂n√. CØcw

Pohn -Iƒ t{]mIm-cn -tbm -´p -Iƒ
(Prokaryotes) F∂-dn-b-s∏-Sp-∂p.

F∂m¬ Aao-_, P¥p-°ƒ, kky-ßƒ

F∂n-h-bpsS tImiß-fn¬ kvXc-Øm¬

Bh-cWw sNø-s∏´ hy‡-amb a¿aw

ImW-s∏-Sp-∂p. CØcw Pohn-Iƒ bqIm-
cn-tbm-́ p-Iƒ (Eukaryotes) F∂-dn-b-s∏-

Sp-∂p.

a¿aIw (Nucleolus)
tKmfm-Ir-Xn-bn¬ ImW-s∏-

Sp∂ Ch ssdt_mtkmw

\n¿am -W-Øn¬ {][m\

]¶p hln-°p-∂p.

a¿a-{Zhyw (Nucleoplasm)
a¿a-Øn-\p-≈nse {ZmhI

`mKw. a¿a-Ihpw t{Imam-‰n≥

Pmen-Ibpw ImW-s∏-Sp-∂p.

t{Imam‰n≥ PmenI
(Chromatin reticulum)

a¿a-{Zhy-Øn¬ he-°-Æn-Iƒ-

t]mse sI´p]nW™v ImW-s∏-

Sp-∂p; Po\p-Isf Dƒs°m-≈p-∂p.

a¿akvXcw
(Nuclear  membrane)

a¿asØ Bh-cWw sNbvXv

ImWp∂ Ccp -]m -fn -I -fp≈

kvXcw.

a¿ac{‘w (Nuclear pore)
a¿a-kvX-c-Ønse kpjn-c-

ßƒ. a¿a-Øn-\-I-tØ°pw

]pd-tØ-°p-ap≈ ]Zm¿Y

kwh-l-\-Øn\v klm-bn-°p-

∂p.

hy‡-amb

a¿a-an-√m-sXbpw Poh-

tIm-i-ßƒ \ne-

\n¬°p-∂p-

s≠t∂m! AZv̀ pXw

Xs∂!

Nn{XoI-cWw 1.3

]´nI 1.1
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Cu kwibw \nßƒ°pw tXm∂nbn´nt√?

ImcWw H∂v Duln-®p -t\m°q. NphsS

\¬Inb hnh-cWw hmbn®v \nß-fpsS Dul-

Øns‚ km[pX ]cn-tim-[n-°q. kqN-I-ß-

fpsS ASn-ÿm-\-Øn¬ N¿®sNbvXv \nK-a\w

imkv{X-]p-kvX-I-Øn¬ FgpXq.

kky-tIm-i-ßfn¬ am{Xw ImW-s∏-Sp∂ tIm-imw-K-ß-fmWv

ssPh-I-W-ßƒ (Plastids). Ch aq∂p-X-c-ap-≠v. h¿W-IWw

(Chromoplast), lcn-X-IWw (Chloroplast), tizX-IWw (Leucoplast)
F∂n-h. {]Imikwt«jWw \n¿h-ln-°p-∂Xv lcn-X-I-W-am-sW∂p

\nßƒ°-dn-bm-a-t√m. h¿W-I-W-ß-fmWv ]q°ƒ, ^e-ßƒ F∂n-

hbv°v \ndw \¬Ip-∂Xv. h¿W-IW-ß-fnse Nne h¿W-I-ß-fm-Wv

kmt¥m-̂ n¬ (a™-\n-dw), Itcm-́ n≥ (a™-I-e¿∂ Hmd©v \ndw),

Bt¥m-k-bm-\n≥ (Nph∏v, ]¿∏nƒ \ndßƒ) F∂nh. Ch-bpsS G‰-

°p-d-®n-emWv kky-̀ m-K-ßƒ°p hnhn[ \nd-ßƒ \¬Ip-∂-Xv. {]tXyI

\nd-an-√mØ ssPhI-W-ß-fmWv tizX-I-W-ßƒ. BlmchkvXp-°-fpsS

kw -̀cWw \S-°p∂ tImi-ß-fn¬ tizX-I-W-ßƒ IqSp-X-embn

ImW-s∏-Sp-∂p. ]mI-am-Ip-∂-Xn-\-\p-k-cn®v ^e-ßfnse lcn-X-I-Wßƒ

h¿W-I-W-ß-fmbn amdp-∂p. A∂Pw ]©-km-c-I-fmbpw amdp-∂p.

CXmWv ]g-ßfpsS \ndw-am-‰-Øn\pw cpNn-am-‰-Øn\pw

]n∂nse clkyw.

Poh-kvX-c-ßƒ

tImi-Øn\v Hcp kvXcm-h-c-W-ap-

s≠∂v \Ωƒ I≠-t√m. Cu Bh-c-

W-amWv tImisØ kao-]-tIm-i-ß-

fn¬\n∂p th¿Xn-cn-°p-∂-Xv. tImi-

Øn-\p -am-{X-a-√, a¿a-Øn\pw an°

tImimw-K-ßƒ°pw kvXcm-h-c-W-ap-

≠v.  tImi-ßƒ XΩnepw tImimw-

K-ßfpw tImi-{Z-hyhpw XΩnepw

D≈ ]Zm¿Y-hn-\n-abw \nb-{¥n-°p-

∂Xv Poh-kvX-c-ß-fm-Wv. Bh-iy-

amb ]Zm¿Y--ßsf am{Xw IS-Øn-hn-

Sp-∂-Xn-\m¬ Cu kvXc-ßƒ hc-W-
Xm -cy -kvXcßƒ (Selectively
permeable membranes) F∂-dn-b-s∏-

Sp-∂p.

kqN-I-ßƒ

$ kky-tIm-i-ß-fnse ssPh-I-W-ßƒ.

$ h¿W-I-W-ß-fnse h¿W-I-ßƒ.

$ h¿W-I-Wßfpw kqcy-{]-Im-i-hpw.

$ ^e-ßfpsS \ndwam‰hpw cpNnam‰-hpw.

\ndhpw cpNnbpw am‰p-∂-h¿
]gp-°p-tºmƒ

^e-ß-fpsS \ndhpw
cpNn-bp-sa√mw amdp-
∂p. F¥mhmw

ImcWw?
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Nn{Xw 1.8
P¥p-tImiw

tImi-kvXcw

tImi-{Zhyw

ssdt_mtkmw

F≥tUm-πm-kvanIv
sd‰n-°pew

ssetkmtkmwssat‰m-tIm¨{Untbm¨

tKmƒPn tImwπIvkv

a¿aw

sk≥t{Smtkmw

kky-tIm-i-Øn¬ hnhn[ Poh-[¿a-ßƒ \n¿h-ln°p∂ tImimw-K-

ßsf°pdn®v a\- n-em-°n-bt√m. P¥ptImi-Øn-\p-≈nse hnhn[

tImimw-K-ßsf Nn{Xo-I-cn-®n-cn-°p-∂Xp \nco-£n-°q.

a¿aw
tImi-kvXcw

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

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

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

ssetkmtkmw

tImi-`nØn
........................................

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

kky-tIm-i-sØbpw P¥p-tIm-isØbpw Xmc-X-ay-s∏-Sp-Øn

NphsS \¬In-bn-cn-°p∂ Nn{Xo-I-cWw ]q¿Øn-bm-°q.

bqIm-cn-tbm-́ p-Ifpw t{]mIm-cn-tbm-́ p-Ifpw XΩn-ep≈ hyXymk-ßƒ

ImWn-°p∂ CØ-c-Øn-ep≈ Hcp Nn{Xo-I-cWw Xbm-dm-°q.

Poh-Pm-e-ß-fn¬ ]pd-ta°v sshhn-[yßfps≠-¶nepw Ah-bnse

tImi-ßƒ°v LS-\-bnepw Poh-[¿aØnepw kam-\-X-I-fmtWsd.

kq£va-X-e-Ønse Cu GIXzw Poh-Pm-e-ß-fpsS ]c-kv]-c_‘-

Øns‚ hy‡-amb sXfn-hm-Wv.

Nn{XoI-cWw 1.4

P¥p-tImiw kkytImiw

sk≥t{Smtkmw
(Centrosome)

tImi-Øn-\p-≈n¬ {]th-in-

°p∂ A\y-h-kvXp-°sf

\in-∏n-°m≥ th≠ Zl-\-

ck-ßƒ (digestive enzymes)
AS-ßn-bn-cn-°p-∂p. P¥p-

tIm-i-Øn¬ ImW-s∏-Sp-∂p.

ssetkmtkmw
(Lysosome)

P¥ptImi-ß-fn¬ am{Xw

ImW-s∏-Sp∂ tImimwK-

amWv sk≥t{Sm-tkmw.

tI mih n ` - P - \ -Ø n¬

{][m\ ]¶p hln-°p∂

sk≥{Sn-tbm-fp-Iƒ ImW-

s∏-Sp∂Xv sk≥t{Sm-tkm-

an-em-Wv.
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{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h

$ tImiw Pohs‚ ASn-ÿm-\-L-S-Iam-sW∂p Xncn-®-dn™v hni-Zo-

I-cn-°m≥ Ign-bp-∂p.

$ tImi-hn⁄m-\obNcn-{X-Ønse \mgn-I-°-√p-Iƒ hni-Zo-I-cn-°m≥

Ign-bp-∂p.

$ hnhn[ tImimw-K-ßfpw Ah-bpsS [¿ahpw Xmc-Xayw sNbvXv

kmay-hy-Xym-k-ßƒ hniZo-Icn°m\mhp-∂p.

$ kkytImi-sØbpw P¥p-tIm-i-sØbpw Xmc-Xayw sNbvXv

kmayhyXym-k-ßƒ Is≠Øm≥ Ign-bp-∂p.

$ kky`mK-ß-fpsS tOZ-saSpØv ss…Up-Iƒ Xbm-dm-°m-≥

Ignbp∂p.

$ kq£va-X-tbm-sSbpw IrXy-X-tbmSpw ssat{Im-kvtIm∏v D]-tbm-

Kn-°m≥ Ign-bp-∂p.

hne-bn-cpØmw

1. P¥ptImi-ß-fpsS LS-\bp-ambn _‘-s∏´ BibNn{Xo-I-cWw

]q¿Øn-bm-°q.

ssdt_mtkmw

tImi-{Zhyw

t{]mt´m-πmkw

a¿a-kvXcw

P¥p
tImiw

πmkvam-kvXcw
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tImi-kvXcw

tImi-{Zhyw

ssdt_mtkmw

F≥tUm-πm-kvanIv
sd‰n-°pew

t^\w

ssat‰m-tIm¨{Unb
tKmƒPn tImwπIvkv

a¿aw

tImi`nØn

lcn-X-IWw

2. i. kky-tIm-i-Øn¬ A, B, C, D, E kqNn-∏n-°p∂ `mK-ßƒ

Xncn®dn™v Fgp-Xp-I.

C
E

D

AB

1. tImit°°v

CXmWv tImi-t°°v. \ap°pw CXp-t]mse Hcp c-kn-I≥ tImiw

\n¿an-®mtem? Fs¥√mw D]-tbm-Kn°mw? N¿®sNøq.

[m\y-ßƒ, ]®-°-dn-Iƒ, hqf≥ \q¬, apØp-Iƒ...

Iq´p-Im-cp-ambn tN¿∂v Hcp tImi-am-XrI \n¿an®v ¢mkn¬

{]Z¿in-∏n°p-at√m.

ii. Xmsg \¬In-bn-cn-°p∂ A£-c--ßƒ kqNn-∏n-°p∂ `mK-ß--

fpsS [¿aw Fgp-Xp-I.

A

B

C

iii. GXp tImi-̀ m-K-ØmWv Po\p-Iƒ ImW-s∏-Sp-∂-Xv?

XpS¿{]-h¿Ø\ßƒ



ASn-ÿm-\-imkv{Xw VIII 21

""F∂psS cq]w ]e-XmtW

Fs‚ hep∏w ]e-XmtW

Fs∂-s°m≠p ]Sp-ØXp Xm≥

]p√pw ]pgphpw \n∂p-Sepw

]e-hn[ tPmen-Iƒ \nd-th‰pw

]e-Xmbv s]cpIpw hfcpw Rm≥

IÆm¬ ImWn-s√-∂mepw

Rmt\ Poh-∂m-[mcw

F√m-h-cnepw Rm\pt≠

F∂m¬ ]dbq Rm\m-cv...?""

2.- A-\p-hns‚ IhnX

A\p-hns‚ tNmZy-Øn\v DØcw In´n-tbm... F¶n¬ IhnX Iq´p-Im-cp-

samØv Xmf-Øn¬ sNm√n-t\m-°q.

tImiw hnj-b-am°n IYtbm Ihn-Xtbm Im¿´qtWm Hs° \nßƒ°pw

cNn-®p-IqtS?

Iq´p-Im-cpsS cN-\-Iƒ Dƒs∏-SpØn Hcp ]-Xn∏v Xbm-dm-°q.
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ico-c-̀ m-K-ßsf√mw \n¿an-
°s∏-́ n-cn°p∂Xv
tImißƒ sIm≠v.

F∂m¬ IÆpw aq°pw
\m°pw F√mw F{X

hyXykvXw...!

DÆn-°p -´s‚ kwi-bw {i≤nt®m? F¥mWv \nß-fpsS

A`n{]mbw?

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

ico-c-Øns‚ F√m `mKØpw Htc-bn\w tImi-ß-fmtWm ImW-

s∏-Sp-∂Xv? NphsS \¬In-b Nn{XoI-cWhpw hnh-c-Whpw

hniIe\w sNbvXv \nK-a\w imkv{X-]p-kvX-I-Øn¬ FgpXq.

\mUo
-tIm-i-ßƒ

Aÿn-tImißƒ

c‡tImißƒ

t]io-tImißƒ
Nn{XoI-cWw 2.1
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Fs¥mcp

alm-Zv̀ p-X-amWv Cu

icocw! Cu tImSm-\p-tImSn

tImi-ß-sf√mw IqSn-°p-g-bmsX

Fß-s\-bm-Wmthm C{X IrXy-

ambn {]h¿Øn-°p-∂Xv?

tImi-ß-fnse sshhn[yw

a\p-jy-i-co-c-Øns‚ Hmtcm `mKhpw hnhn-[-X-c-Øn¬s∏´ tImSn-

°-W-°n\v tImi-ßƒsIm≠mWv \n¿an-®n-cn-°p-∂-Xv. \mUo-tImi-

ßƒ, t]io-tIm-i-ßƒ, c‡-tIm-i-ßƒ, Aÿn-tIm-i-ßƒ

F∂n-ßs\ a\p-jy-i-co-c-Øn¬ Ccp-\q-tdmfw hyXy-kvX- C\w

tIm-i-ßfp≠v.

AsX, a\pjy-i-cocw icn°pw Hcp AZv`pXw Xs∂-bm-Wv. tImi-ß-

fpsS {Iao-Ir-Xhpw \nb-{¥n-X-hp-amb {]h¿Ø-\-amWv ico-c-Øns‚

kpÿn-Xn-°m-[m-cw. tImi-ßƒ H‰-bvs°m-‰bv°v {]h¿Øn-°msX kam-

\-tIm-i-ß-fpsS Iq´m-bva-I-fm-bmWv {]h¿Øn-°p-∂-Xv. CØcw tImi-

Pmeßsf Ie-Iƒ F∂p- hn-fn-°p-∂p.

Ie-Iƒ (Tissues)

Htc -tIm-i-Øn¬\n∂p cq]-s∏-´Xpw Hcp {]tXyI [¿aw \n¿hln-

°p∂Xp-amb kam\tImi-ß-fpsS Iq -́amWv Ie-Iƒ. _lp-tIm-i-Po-hn-

I-fmb P¥p-°-fnepw kky-ß-fnepw hnhn-[-bn\w Ie-Ifp≠v. sshhn-

[y-am¿∂ imco-cnI[¿a-ßƒ Imcy-£-a-ambn \n¿h-ln-°p-∂-Xn\v Ie-

IfpsS H∂n-®p≈ {]h¿Ø\w klm-bn-°p-∂p.

Nn{XoIc-Ww 2.1 se t]io-tIm-ihpw \mUo-tIm-ihpw \nco-£n-®-t√m.

Ch c≠pw tImi-ß-fm-sW-¶nepw ImgvN-bn-se{X hyXykvXw! F¥mhmw

Cu hyXy-kvX-X-bv°-Snÿm\w? CXv Poh-[¿a-ß-fpsS  \n¿h-l-WsØ

Fß-s\-bmhmw kzm[o-\n-°p-∂Xv?

NphsS \¬In-b Ipdn∏v kqN-I-ß-fpsS

ASn-ÿm-\-Øn¬ N¿®sNøq.
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hnØp-tIm-i-Kth-j-W-cw-KØv h≥ap-t∂‰w
hnØptImi-ß-fn¬\n∂p IeIsf Ir{Xn-a-ambn
krjvv-Sn-°p-∂-Xn¬ imkv{XtemIw hnPbw hcn-®p.
Gsd-\m-fsØ Kth-j-W-̂ -e-am-bmWv sshZy-im-kv{X-
cw-KsØ \mgn-I-°-√mbn amdmhp∂ Cu ]cn-{iaw
hnPbw hcn-®-Xv....

F¥m-Wmthm

Cu hnØp-tIm-i-

ßƒ? hnØn-\p-≈n-se

tImi-ß-fm-bn-cn-

°ptam?

]{X-hm¿Ø hmbn® kvt\l-bpsS kwibw {i≤n-®t√m. hnØp-tIm-i-

ßƒ°v C{X hm¿Øm-{]m-[m\yw e`n-°m≥ F¥mWv ImcWw?

NphsS \¬In-b Ipdn∏v kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ N¿® sNøq.

Nn{Xw 2.2

kqN-I-ßƒ

$ {`qW-Øns‚ cq]o-I-cWw

$ tImi-ssh-hn-[y-h¬°-c-W-Øns‚ {]m[m\yw

kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ \nßƒ \S-Ønb N¿®-bpsS t{ImUo-

I-cWw imkv{X-]p-kvX-I-Øn¬ FgpXq.

kn‡mfiw
(sshhn-[y-h-¬°cn-°-s∏-

SmØ tImiw)

(]q¿W-ambpw sshhn-[y-

h¬°-cn-°-s∏´ tImi-ßƒ)

\mUo-tImißƒ

Aÿn-tImißƒ

c‡tImißƒ

t]io-tImißƒ

H‰-t°mi-Øn¬\n∂v!
kn‡mfiw F∂ H‰ tImi-Øn¬\n∂v cq]w {]m]n-®-XmWv \ΩpsS icocw.

kn‡mfiw XpS¿®-bmbn hn`-Pn®v BIr-Xn-bnepw hep-∏-Ønepw D≈-S-°-

Ønepw hyXy-kvX-amb tImi-ßƒ tN¿∂ {`qW-ambn amdp-∂p. {`qW-tIm-i-

ßƒ {Iam-\p-K-X-ambn LS-\-bnepw [¿a-Ønepw sshhn[yw ssIh-cn-°p-∂p.

Cu {]{In-b- tImi-ssh-hn-[y-h¬°-cWw (Cell differentiation) F∂-dn-b-s∏-

Sp-∂p.

{`qW-tIm-i-ßƒ
(`mKn-I-ambn sshhn-[y-h¬°cn-

°-s∏´ tImi-ßƒ)

Nn{XoI-cWw 2.2
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$ ico-c-sØ s]mXn™v kwc-£n-°p-∂p.

$ A∂-]-Y-Øns‚ Dƒ`n-Ønsb Bh-cWw sNøp-∂p.

$ kwc-£-Ww, BKn-cWw, {kh-ß-fpsS D¬∏m-Z\w F∂o

[¿aßƒ \n¿h-ln-°p-∂p.

Bh-c-W-Ie (Epithelial tissue)

c‡-Ønse hnØp-tIm-i-ß-

fn¬ \n∂p krjvSn-s®-SpØ

c‡-°pgepIƒ

kqN-I-ßƒ

$ a‰p tImißsf At]-£n®v hnØp-tIm-i-ßƒ°p≈ khn-ti-jX F¥v?

$ Ie-I-fnse tIm-i-ß-fpsS \miw ]cn-l-cn-°s∏Sp-∂-sX-ßs\?

$ hnØp-tImiKth-jWw {]m[m-\y-a¿ln-°p-∂-sX-¥p-sIm≠v?

kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ \nßƒ \S-Ønb N¿®-bpsS t{ImUo-I-cWw imkv{X-

]p-kvX-I-Øn¬ tN¿°q.

hnhn-[-bn\w P¥p-I-e-I-sf-°p-dn®v NphsS \¬Inb hnh-c-ßƒ hni-I-e\w sNøq.

P¥pI-e-Iƒ (Animal tissues)

hnØptImi-ßƒ (Stem cells)
GXp tImi-ambpw amdm≥ Ign-hp≈ khn-tijtImi-ß-fmWv

hnØptImi-ßƒ. Ch aqetIm-i-ß-sf∂pw Adn-b-s∏-Sp-∂p. Zo¿L-

amb sshhn-[y-h¬°-cW {]{In-b-bn-eq-sS-bmWv hnØp-tIm-i-ßƒ

a‰p tImi-ß-fmbn cq]m-¥-c-s∏-Sp∂Xv.

hnØp-tIm-i-ßƒ°p hn -̀P-\-Øn-eqsS a‰p tImi-ß-fmbn amdmt\m

hnØp-tIm-i-ßƒ Xs∂-bmbn XpScmt\m D≈ Ign-hp-≠v. Ie-I-

fnse tImi-ßƒ \in-°p-tºmƒ Ah-bv°p- ]-Icw ]pXnb tImi-

ßƒ cq]-s∏-Sp-∂Xv Ch-bn¬\n∂m-Wv. -a-÷, Xz°v, A∂-]Yw

apX-emb icoc-̀ m-K-ßfnse√mw hnØp-tIm-i-ßfp≠v.

Kth-j-W-im-e-I-fnse khn-tij kml-N-cy-ß-fn¬ hnØptImi-

ß-fn¬\n∂v A`n-e-j-Wob tImi-ßƒ cq]-s∏-Sp-Øm≥ C∂v

imkv{X-tem -I -Øn\p Ign -bpw. c‡m¿_p-Zw, {]ta -lw,

]m¿°n≥k¨kv tcmKw F∂n-h-bpsS NnIn-’-bnepw Ir{Xn-am-

hb-h-ßƒ cq]-s∏-Sp -Øp∂Xnepw hnØp-tIm-i-Kth-jWw

h≥apt∂-‰-ap-≠m-°p-sa∂p {]Xo-£n-°p∂p.

$ imco-cn-I-{]h¿Ø-\-ßƒ \nb-{¥n-°p-Ibpw GtIm-

]n-∏n-°p-Ibpw sNøp-∂p.

$ ico-c-Øn-\-IØpw ]pd-Øp-ap-≠m-Ip∂ am‰-ßƒ

Xncn-®-dn™v {]Xn-I-cn-°m≥ klmbn-°p-∂p.

\mUo-Ie (Nervous tissue)
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P¥p-I-e-I-fpsS ss…Up-Iƒ A[ym-]nI-bpsS klm-

b-tØmsS  ssat{Im-kvtIm-∏n-eqsS \nco-£n-°q. hnhn[

Ie-Ifpw Ah-bpsS [¿ahpw Dƒs∏-SpØn Nn{Xo-I-cWw

Xbm-dm-°q.

$ kt¶m-Nn-°m\pw ]q¿h-ÿnXn {]m]n-°m\pw

Ignhp≈ tImi-ßƒ AS-ßn-bn-cn-°p-∂p.

$ ico-c-N-e\w km[y-am-°p-∂p.

t]io-Ie  (Muscular tissue)

Xmc-bpsS kwibw \nßƒ°pw

tXm∂n-bn´nt√?

kky-ß-fnepw P¥p-°-fnepw hf¿®

Hcp-t]m-se-bmtWm?

N¿®sNøq.

tbmPIIeI-ƒ

t]cp kq-Nn-∏n-°p-∂-Xp t]m-se {]-[m-

\-am-bpw a-‰p I-e-I-sf ]-c-kv-]-cw tbmPn-

∏n-°p-∂ [¿-a-am-Wv tbm-P-I-I-e-Iƒ \n¿-

h-ln-°p-∂-Xv. t]in-I-sf A-ÿn-bp--ambn

_-‘n-∏n-°p∂ sS≥-U-\p-Iƒ, A-ÿn-

I-sf ]-c-kv-]-cw _-‘n-∏n-°p-∂ kv-\m-

bp-°ƒ, I-Æp-I-sf-bpw hr-°-I-sf-bp-sa-

√mw ÿm-\-Øv D-d-∏n-®p\n¿-Øp-∂ \mcp-

Ie F-∂n-h-sb-√mw Cu [¿-a-am-Wv \n¿-

h-ln-°p-∂-Xv.

tbmP-I-I-eIfmb Aÿn-I-ebpw Xcp-

Wm-ÿn-I-ebpw Ne-\-Øn\v klm-bn-

°p-∂tXmsSm∏w ico-c-Øn\v BIr-

Xnbpw Xmßpw _e-hpw \¬Ip-Ibpw

B¥-cm-h-b-h-ßsf s]mXn™v kwc-

£n-°p-Ibpw sNøp-∂p.

{Zmh-II-e-bmb c‡hpw tbmP-I-I-e-

I-fn¬ s]Sp-∂p. izk-\-hm-X-I-ß-fp-

sSbpw t]mj-I-ß-fp-sSbpw kwh-l-\w,

tcmK-{]-Xn-tcm[w XpSßn hyXy-kvX-

amb [¿a-ß-fmWv c‡w \n¿h-ln-°p-

∂-Xv.

ico-c-Øn¬ G‰hpw IqSp-X¬ ImW-s∏-

Sp-∂-Xpw G‰hpw sshhn-[y-am¿∂-Xp-

amb Ie-I-fmWv tbmP-I-I-e-Iƒ.

F{X thK-Øn-emWv

Cu acw hf¿∂p

s]mßp∂Xv!

F\n-s°-¥m-Wn-ßs\

hf-cm-\m-Im-ØXv?

$ a‰p Ie-Isf ]c-kv]cw _‘n-∏n-°p-Itbm Ahbv°v

Xmßmbn h¿Øn-°p-Itbm sNøp-∂p. Aÿn,

XcpWmÿn, \mcp-I-e, c‡w XpS-ßn-bh hnhn[

tbmP-I-I-e-I-fm-Wv.

$ Aÿnbpw Xcp-Wm-ÿnbpw ico-c-Øn\v Xmßpw

kwc-£-Whpw BIr-Xnbpw \¬Ip-∂p.

$ \mcp-Ie (Fibrous tissue) CX-c -I-e-Isf _‘n-∏n-

°p-∂p.

$ ]Zm¿Ykwh-l\w, tcmK-{]-Xn-tcm[w apX-em-b [¿a-

ßƒ c‡w \n¿h-ln-°p-∂p.

tbm-P-IIe (Connective tissue)
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kky-ß-fn¬ Imfi-Øns‚bpw thcn-s‚bpw A{Kßfn-emWv hf¿® {][m-\-ambpw

tI{μo-I-cn-®n-cn-°p-∂-Xv. F∂m¬ P¥p-°fn¬ hf¿® {]tXyI ÿm\-ßƒ tI{μo-I-cn-

®-√ \S-°p-∂Xv.

kky-h-f¿®- \n›n-X-ÿm-\-ß-fn-¬ tI{μo-I-cn-®n-cn-°p-∂-Xn\p Imc-W-sa-¥mWv?

Xmsg-Ø-∂n-cn-°p∂ hnh-cWw hni-I-e\w sNbvXv Cu tNmZy-Øn-\p-Øcw Is≠-Øq.

sacn-Ã-anI tImiw

 IqSp-X¬
tImi-{Zhyw

I´n-Ip-d™
{]mY-anI ̀ nØn

Xmc-X-tay\
henb a¿aw

]q¿W-hf¿®-sb-Ønb tImiw

I´n-Iq-Snb
ZznXob-̀ nØn

{]mY-anI`nØn

$ a¿a-Øns‚ B\p-]m-XnI hep∏w

$ tImi-̀ nØnbpsS I\w

$ tImi-{ZhyØns‚ Afhv

Nn{Xw 2.1

{]tXy-I-X-Iƒ
]q¿W-h-f¿®-sb-Ønb

kky-tIm-i-ßƒ

sacn-Ã-anI

tImi-ßƒ

sacn-Ã-anI Ie-I-fn¬\n∂mWv hnhn-[-bn\w kky-I-e-Iƒ cq]-s∏-Sp-∂Xv.

]mc≥ssI-a, tImf≥ssI-a, kv¢od≥ssI-a, sskew, ̂ vtfmbw F∂n-h-bmWv

hnhn-[-bn\w kky-I-e-Iƒ. Cu Ie-Isf ssat{Im-kvtIm∏p-]-tbm-Kn®v

sacn-Ã-anI tImi-Øn-s‚bpw ]q¿W-h-f¿®-sb-Ønb tImi-Øn-s‚bpw Nn{X-ßƒ

XmcXayw sNbvXv hyXymkw Is≠Øn ]´nI ]q¿Øn-bm-°p-I.

sacn-Ã-anI Ie-Iƒ (Meristematic Tissues)
kky-ß-fn¬ Imfi-Øn-s‚bpw thcn-s‚bpw A{K-ÿm-

\-ß-fn¬ ImW-s∏-Sp∂ {]tXyI tImi-ß-fmWvv sacn-

Ã-anI tImi-ßƒ. Ch-bpsS Xzcn-X-K-Xn-bn-ep≈ hn -̀

P\w kky-h-f¿®bv°v Imc-W-am-Ip-∂p.

]´nI 2.1
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NphsS \¬Inb hnh-c-ßƒ hni-I-e\w sNbvXv kky-I-e-I-sf-°p-dn®v

IqSp-X¬ a\- n-em-°q.

kky-I-e-Iƒ (Plant Tissues)

$ G‰hpw eLpLS-\-bp≈ -tIm-i-ßƒ tN¿∂-Xv.

$ arZp-hmb kky-̀ m-K-ß-fn¬ ImW-s∏-Sp-∂p.

$ {]Im-i-kw-t«-j-W-Øn\pw Blm-c-kw-`-c-W-Øn\pw

klmbn-°p-∂p.

$ tImi-`nØn-bpsS aqe-I-fn¬ am{Xw I´n-Iq-Snb Xcw

tImißƒ tN¿∂-Xv.

$ kky-̀ m-K-ßƒ°p hg-°hpw Xmßpw \¬Ip-∂p.

$ tImi-`n-ØnbpsS F√m `mKØpw Htct]mse I´n-Iq-Snb

Xcw tImißƒ tN¿∂-Xv.

$ kky-̀ m-K-ßƒ°p Xmßpw _ehpw \¬Ip-∂p.

tImf≥ssIa

]mc≥ssIa

kv¢od≥ssIa

sskew

v̂tfmbw

10 x

45 x

]mc≥ssIa (Parenchyma)

tImf≥ssIa (Collenchyma)

kv¢od≥ssIa (Sclerenchyma)

Nn{Xw 2.2
kky-Im-fi-Øns‚ LS\

\nco-£n-®mtem? hmg-bpsS thcnse tImi-ßƒ \nßƒ \nco-£n-

®Xpt]mse Hcp kkyImfi-Øns‚ LS\ \nco-£n®v {]h¿Ø-\-°p-

dn∏v Xbm-dm-°q. \nco-£n® Ie-Isf Nn{X-Øns‚ (Nn{Xw 2.2) klm-b-

tØmsS Xncn-®-dn-bq.
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kwh-l\Ie-Iƒ (Vascular tissues)

kky-ß-fn¬ thcv BKn-cWw sNøp∂ Pehpw eh-W-ßfpw Ce-I-fn-te°pw

Ce-I-fn¬ \n¿an-°-s∏-Sp∂ Blmcw hnhn[ ̀ mK-ß-fn-te°pw kwh-l\w sNtø-

≠-Xp-≠v. Cu [¿aw \n¿h-ln-°p-∂-Xn\v A\p-tbm-Py-amb tImi-ßƒ tN¿∂v

cq]-s∏´ {]tXy-I-Xcw Ie-I-fmWv kwh-l-\-I-e-Iƒ. ]e-Xcw tImi-ßƒ tN¿∂v

cq]-s∏-́ -h-bm-I-bm¬ Ch k¶o¿W-I-e-Iƒ (Complex tissues) F∂-dn-b-s∏-Sp∂p.

kky-ß-fn-ep≈ c≠p-Xcw k¶o¿WIe-I-fmWv sskehpw v̂tfmb-hpw.

sskew (Xylem)
$ \o≠ tImi-ßƒ tN¿∂v Ipg-ep-I-fmbn cq]-s∏-́ n-cn-°p-∂p.

$ thcv BKn-cWw sNøp∂ Pehpw eh-W-ßfpw Ce-I-fn-se-Øn-°p-∂p.

$ ZrV-amb tImi-̀ n-Øn-bp≈ tImi-ß-fm-b-Xn-\m¬ kky-ßƒ°p Xmßpw

_ehpw -\¬Ip-∂p.

^vtfmbw (Phloem)

$ Ipg-ep-I-fmbn cq]-s∏´ ]c-kv]-c-_-‘nX tImi-ßƒ tN¿∂-Xv.

$ Ce-Ifn¬ Xbm-dm-°nb Blmcw kky-Øns‚ hnhn-[- `m-K-ß-fn-se-Øn-

°p∂p.

hnhn[ kky-I-e-Ifpw Ah-bpsS khn-ti-j-X-Ifpw a\- n-em-°n-bt√m. kqN-I-

ßsf ASn-ÿm-\-am°n, NphsS \¬In-b h¿°vjo‰v ]q¿Øn-bm-°q.

sskew v̂tfmbw

Nn{Xw 2.3

A. Ce-I-fn¬ Xbmdm°nb Blmcw kky-Øns‚ hnhn[ `m-K-ß-fn-se-

Øn-°p-∂p.

B. thcv BKn-cWw sNøp∂ Pehpw eh-W-ßfpw Ce-I-fn-se-Øn-°p-∂p.

C. kky-Øns‚ arZphmb `mK-ß-fn¬ ImW-s∏-Sp-∂p.

D. tImi-̀ nØnbpsS aqe-I-fn¬ am{Xw I´n-bp-≠v.

E. F√m `mKØpw Htc-t]mse I´n-bp≈ `nØn-tbm-Sp-Iq-Snb tImi-ßƒ

ImWp-∂p.
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Ie-Iƒ

\mUo-Ie

Bh-cW-Ie

tbmPIIe

Bam-ibw

t]io-Ie

Ah-b-h-ßƒ

Cu kwi-b-tØm-Sp≈ \nß-fpsS {]Xn-I-cWw FgpXq.

tImißƒ Iq´mbn {]h¿Øn-°p-∂-Xp-t]mse Ie-Ifpw HØp-tN¿∂p

{]h¿Øn-°p-∂p-≠m-Iptam?

NphsS \¬In-b Nn{Xo-I-cWw kqN-I-ß-fpsS ASn-ÿm-\Øn¬ hni-

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

tImi-ßƒ

tN¿∂v

Ie-I-fp-≠m-Ip-∂p.

Ie-Iƒ tN¿∂mtem?

Ip-S¬

Zl-\-hy-hÿ

Nn{XoI-cWw 2.3

A B

C D

E

kwh-l-\-I-e-Iƒ

a‰p kky-I-e-Iƒ
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kqN-I-ßƒ

$ Nn{Xo-I-c-W-Ønse Hmtcm Iebpw GsXms° [¿a--ß-fmWv \n¿h-

ln-°p-∂Xv?

$ Bam-i-bw, IpS¬ F∂o Ah-b-h-ßƒ {][m-\-ambpw GsXms° Ie-

Iƒ tN¿∂mWv cq]-s∏-́ Xv?

$ Bam-i-b-Øns‚ [¿a-sa¥v?

$ IpS-ens‚ [¿a-sa¥v?

$ Ie-Iƒ \n¿h-ln-°p∂ [¿a-ßƒ Xs∂-bmtWm Ah tN¿∂p-≠mb

Ah-b-h-Øn-\p-ap-≈Xv?

$ Ah-b-hßƒ tN¿∂v Ah-b-h-ß-fpsS Iq´mbva cq]-s∏-Sp-∂-Xp-sIm-

≠p≈ KpW-sa¥v?

Ie-Iƒ tN¿∂v Ah-b-h-ßƒ D≠m-Ip-∂p. Ah-b-h-ßƒ tN¿∂mtem?

N¿®sNøq.

$

\nc-h[n Ah-b-h-ßƒ HØp-tN¿∂p -{]-h¿Øn-°p-∂XpsIm≠mWv imco-

cnI[¿a-ßƒ A\pkyqXw \S-°p-∂-Xv. Zl-\-hy-h-ÿ-bnse Ah-b-h-ß-

fmb Bam-i-bw, Icƒ, IpS¬ F∂n-h-bpsS Iq´mb {]h¿Ø-\-̂ -e-amWv

Zl-\w. F∂m¬ Zl-\-^-e-am-bp-≠m-Ip∂ t]mj-I-ßƒ ico-c-Øns‚

hnhn[ `mK-ß-fn¬ FØn-°-W-sa-¶n¬ Zl-\-hy-hÿ am{Xw {]h¿Øn-

®m¬ aXntbm? N¿®sNøq.

$

Xmsg-Ø-∂n-cn-°p∂ Ah-b-h-ßfpsS t]cp-Iƒ GtXXv Ah-b-h-hyhÿ-

I-fp-ambn _‘-s∏-́ -Xm-sW∂p Is≠Øn ]´nI DNn-X-ambn ]q¿Øn-bm°q.

Ie-Isf kw_-‘n®
A[n-I-hn-h-cw,

Nn{X-ßƒ apX-em-bh
e`n-°p-∂-Xn\v

http://en.wikipedia.org/
wiki/Tissue_(biology)

Ah-b-h-ßƒ Ah-b-h-hy-hÿ

lrZ-bw, c‡-°p-gep-Iƒ

aq°v, izmk-\m-fw, izmk-tIm-iw

hr°, aq{X-hm-ln, aq{X-k©n

Xe-t®m-dv, \mUn-Iƒ

Hcp Ah-b-h-hy-h-ÿbv°pw thdn v́ {]h¿Øn-°m-\m-hn-√. GXp-imcocnI-

{]-h¿Ø-\hpw ]q¿Wam-Ip-∂Xv hnhn[ Ah-b-h-hy-h-ÿ-I-fpsS Iq´m-b

{]h¿Ø\wsIm≠m--Wv.

tImi-ßƒ tN¿∂v Ie-I-fpw Ie-Iƒ tN¿∂v Ah-b-h-ßfpw Ah-b-h-

ßƒ tN¿∂v Ah-b-h-hy-h-ÿ-Ifpw cq]-s∏-Sp-∂psh∂p a\- n-em-°n-b-

t√m.

Ah-b-h-hyh-ÿ-Iƒ tN¿∂mtem?

N¿®sNøq.

$

]´nI 2.2
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B‰w

X∑m{X

tImimwKw
tImiw Ie

Ah-bhw

Ah-bh
hyhÿ

Pohn

Pohn-KWw

Pohn
kap-Zmbw

hnhn[ Ah-b-h-hy-h-ÿ-Iƒ tN¿∂-XmWv Hcp Pohn F∂p t_m[y-am-bt√m.

Ah-b-h-hy-h-ÿ-Iƒ ]c-kv]c_‘n-X-ambn {]h¿Øn-°p-tºm-gmWv GsXmcp

Pohn°pw kzX-{¥-ambn \ne-\n¬°m≥ Ign-bp∂Xv. Ah-b-h-hy-h-ÿ-

Iƒ k¶o¿W-am -Ip -tºmƒ ico-c -L-S -\bpw

k¶o¿W-am-Ip-∂p. a\p-jy-cpƒs∏sS Db¿∂

Xe-Øn-ep≈ P¥p-°-fpsS icocLS\

hnhn[ Ah-bhhyh-ÿ-Iƒ tN¿∂v cq]-

s∏´XmI-bm¬ Gsd k¶o¿W-am-Wv.

F√m Pohn-I-fnepw Ah-bhhyh-ÿ-Iƒ

cq]-s∏-́ n-́ pt≠m? Hcp tImiw am{X-ap≈

Pohn-Ifpw `qan-bn¬ \ne-\n¬°p-∂nt√?

N¿®sNøq...

tImi-ß-fmWv Pohs‚ ASn-ÿm\ LS-Iw.

tImi-`m-K-ß-sf√mw \n¿an-°-s∏-´n-cn-°p-∂Xv

hnhn[ ]Zm¿Y-ßƒsIm≠m-Wv.

F√m ]Zm¿Yßfpw ASn-ÿm-\-]-c-ambn B‰-ß-

fm¬ \n¿an-X-am-sW∂pw \nßƒ a\- n-em-°n-bn-

´p-≠-t√m.

B‰w apX¬ Pohnkap-Zmbw hsc-bp≈ LS-\m-

Xe-ßƒ Nn{Xo-I-cn-®n-cn-°p-∂Xv \nco-£n-®v

Ipdn∏v Xbm-dm°n imkv{X-]p-kvX-I-Øn¬

tcJ-s∏-SpØq.

Nn{XoI-cWw 2.4

XpS¿®-bmb hn -̀P-\-Øn-s‚bpw sshhn-[y-h¬°-c-W-Øn-s‚bpw ^e-am-bmWv

tImi-ß-fn¬ \n∂pw k¶o¿W-L-S-\-bp≈ Poh-i-cocw cq]-s∏-Sp-∂-Xv. Db¿∂

LS-\m-X-e-Øn-ep≈ Pohn-I-fn¬ sshhn-[y-am¿∂ Ie-Iƒ A\p-]q-c-I-ambn

tN¿∂v k¶o¿W-amb \nc-h[n Poh¬{]-h¿Ø-\-ßƒ \n¿h-ln-°p-∂p. Ie-

I-fpsS sshhn-[y-ta-dpwtXmdpw Pohn-IfpsS {]h¿Ø-\-£-a-Xbpw h¿[n-°p-

∂p. HsØm-cp-a-bpsS t\´w t_m[y-am-bn-t√. \ΩpsS kmaq-lnI-Po-hn-X-Ønepw

CXp {]k-‡-am-Wt√m!
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A

B

C

D

Nn{XoIcWw \nco-£n®v Xmsg \¬In-b {]kvXm-h-\-I-fp-ambn _‘-

s∏´ Ie-Isf kqNn-∏n-°p∂ A£cw Fgp-Xp-I.

$ Xmßpw kwc-£-Whpw BIr-Xnbpw \¬Ip∂p : ...................

$ ico-c-̀ m-KsØ Bh-cWw sNøp∂p : ...................

{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h

$ tImi-ßƒ Ie-I-fmbn cq]-s∏-Sp-∂Xv Fß-s\-sb∂p Xncn-®-dn™v

hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ P¥p-I-eIƒ Xncn-®-dn™v AXns‚ {]tXy-I-X-Iƒ, [¿aw F∂nh

hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ sacn-Ã-anI Ie-I-fpsS {]tXy--I-X-Iƒ ]´n-I-s∏-Sp-Øm≥ Ign-bp-∂p.

$ kn‡m-fi-Øn¬\n∂v ]e-Xcw tImi-ßƒ cq]-s∏-Sp-∂Xp Xncn-

®-dn™v hniZo-I-cn-°m≥ km[n°p-∂p.

$ hnhn-[-Xcw kky-I-e-I-fpsS LS-\bpw [¿ahpw Xncn-®-dn™v ]´nI-

s∏-Sp-Øm≥ Ign-bp-∂p.

$ Pohn-I-fnse hnhn-[- L-S-\m-X-e-ßƒ Xncn-®-dn™v Nn{Xo-I-cn-°m≥

Ign-bp-∂p.

hne-bn-cpØmw

1. ssIbpsS LS-\bp-ambn _‘-s∏´ Nne Ie-I-fpsS Nn{Xo-I-c-W-

amWv NphsS sImSp-Øn-cn-°p-∂-Xv.

JT
 �

5�
-�

/�
�
�
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�
	
�

�
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 �
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$ ]Zm¿Y-kw-h-l\w \S-Øp-∂p : ...................

$ am‰-ßƒ Xncn-®-dn™v {]Xn-I-cn-°m≥ klm-bn-°p∂p : ...................

2. Ie-bp-ambn _‘-s∏-́ - {]kvXm-h-\- A√m-Ø-tXXv?

a. hyXy-kvX- Xcw tImi-ßƒ ImW-s∏-Sp-∂p.

b. Htc-Xcw tImi-ßƒ ImW-s∏-Sp-∂p.

c. {]tXy-I -[¿aw \n¿h-ln-°p-∂p.

d. ]e tIm-i-ß-fn¬\n∂p cq]-s∏-Sp-∂p.

3. ssat{Im-kvtIm-∏n-eqsS Ie-Iƒ \nco-£n°ptºmƒ

tImf≥ssIasb Xncn-®-dn-bm≥ klm-bn-°p∂ kqN-I-taXv?

a. tImi-̀ n-Øn°v I´n-bn-√.

b. tImi-̀ nØnbpsS F√m `mKØpw I´nbp≠v.

c. tImi-Øn-\p-≈n¬ a¿aw C√.

d. tImi-ß-fpsS aqe-I-fn¬ am{Xw I´n IqSn-bncn-°p-∂p.

XpS¿{]-h¿Ø\ßƒ

1. hnhn-[-Xcw tImi-ßfpsS Nn{Xßfpw hnh-c-W-ßfpw Dƒs∏-SpØn

{]Z¿i\w Hcp-°p-I.

2. hnØp-tIm-i-ß-fpsS {]m[m\yw, {]k-‡n, km[y-X-Iƒ F∂nh

Dƒs∏-SpØn imkv{X-]-Xn∏v Xbm-dm-°p-I.
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`£yZu¿e`yw

`£y-kp-c£m _n¬ temIvk`
]mkm°n

\yqU¬ln: `£y-kp -c£m _n¬
temIvk` ]mkm-°n. Ipd™ \nc-°n¬
`£y-[m-\y-hn-X-cWw sNøp-∂-XmWv ]≤-
Xn. aq∂p cq]bv°v Acnbpw c≠p
cq]bv°v tKmXºpw hnX-cWw sNøp∂
coXn-bn-emWv _n¬ \nb-a-am-Ip-∂-Xv.

`£ykpc£

Nn{Xo-I-cWhpw ]{X-hm¿Øbpw {i≤n-®-t√m...

F¥v Bi-b-amWv Nn{Xo-I-cWw kqNn-∏n-°p-∂Xv?

kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ N¿®sNbvXv

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

$ `£y-Zu¿e`yØns‚ Imc-W-ßƒ.

$ ]cn-l-cn-°p-∂-Xn¬ imkv{X-Øns‚ ]¶v.

$ `£y-kp-c-£-bpsS {]k‡n.

Nn{Xo-I-cWw 3.1
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\√ \mtfbv°v

F√mh¿°pw Btcm-Ky-I-c-amb PohnXw \bn-°p∂Xn-\p-th≠

`£Ww Bh-iym\pk-cWw e`y-am-Ip∂ kml-N-cy-amWv `£y-

kp-c-£. Zmcn-{Zy-̀ o-Xntbm t]mj-I-°p-dhpsIm≠p≈ Btcm-Ky-{]-

iv\-ßtfm C√mØ Hcp kaq-l-kr-jvSn°v ̀ £y-kp-c£ Dd∏p hcp-

tØ-≠Xv A\n-hm-cy-am-Wv.

\ΩpsS apJym-lm-c-am-Wt√m Acn. tIc-f-Ønse s\√p¬∏m-Z-\-hp-ambn

_‘-s∏ v́ NphsS sImSp-Øn-cn-°p∂ ]´nI ]cn-tim-[n-°q. kqN-I-ß-

fpsS ASn-ÿm-\-Øn¬ hnh-c-ßƒ hni-I-e\w sNbvXv  \nK-a-\-ßƒ

imkv{X-]p-kvX-IØn¬ tN¿°mw.

s\√p¬∏m-Z-\w

h¿jw Irjn-bn-S-Øns‚ D¬∏m-Z\w P\-kwJy

hnkvXrXn (e£w SÆn¬) (tIm-Sn)

(e£w slIvS-dn¬)

1971 8.75 13.65 2.13

1991 5.5 10.6 2.91

2011 2.08 5.69 3.34
Ah-ew_w : P\-]Yw

kqN-I-ßƒ

$ 1971 apX¬ 2011 hsc-bp≈ Ime-b-f-hn¬ Irjn-bn-S-Øns‚ hnkvXr-

Xn-bn¬ F¥p -am-‰-amWv D≠m-bXv?

$ Cu Ime-L-́ -Øn¬ P\-kw-Jymh¿[-\-hnepw s\√p¬∏m-Z-\Ønepw

F¥p {]h-W-X-bmWv \nco-£n-°m≥ km[n-®Xv?

$ Cu {]h-WX Bim-h-l-amtWm? F¥p-sIm≠v?

s\√p¬∏m-Z-\w kw_-‘n® hkvXp-X-Iƒ am{X-amWv \mw ]cn-tim-[n-

®Xv. a‰p -̀ -£y-bn-\-ß-fpsS Imcy-Ønepw ÿnXn hyXy-kvX-a-√.

]gw, ]®-°-dn, ap´, amwkw F∂n-h-bvs°√mw A\y-kw-ÿm-\-ßsf

B{i-bn-t°-≠ Ahÿ \ap°v Fß-s\-bp-≠mbn?

Irjn-bn-S-ßƒ Ipd™phcp∂ kml-N-cy-Øn¬ `£y-kp-c£ Dd-∏p-h-

cp-ØpI F∂Xv Hcp sh√p-hn-fn-bm-Wv. aÆns\bpw Irjn-sb-bpw kvt\ln-

°p∂ Hcp kwkvImcw ChnsS ]p\xkrjvSn-t°-≠n-bn-cn-°p-∂p. \jvS-

s∏-́ p-sIm-≠n-cn-°p∂ hnf-\n-e-ß-fpsS hos≠-Sp∏pw {][m-\-am-Wv. ka-

{K-amb Hcp kao-]-\-Øn-eqsS am{Xta `£y-hn-̀ -h-ß-fn-ep≈ \ΩpsS

]cm-{i-bXzw Ipd-bv°m-\mhq.

]´nI 3.1
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Nn{X-Ønse kqN-\-Iƒ D]-tbm-Kn®pw IqSp-X¬ hnh-c-ßƒ tN¿Øpw Ipdn∏v

Xbm-dm-°q.

Irjn-tbm-Sp≈ kao-]-\w IqSp-X¬ imkv{Xo-b-am-bm¬ ]e {]iv\-ß-fpw adn-I-

S-°m-hp∂Xt√? Hmtcm {]iv\-hpw adn-I-S-°m-\p≈ km[y-X-Iƒ \ap°p ]cn-

tim-[n-°mw.

NphsS \¬Inb Ipdn∏v kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ N¿®sNøpI. Iq´p-

Im-cp-ambn tN¿∂v \nK-a-\-ßƒ imkv{X-]p-kvX-I-Øn¬ Fgp-Xq.

hne\jvSw

hnf-\jvSw

]cn-ÿnXn
\mihpw

Btcm-Ky-{]-iv\-
ßfpw

Imem-h-ÿm-
am‰w

ÿe-]-cn-anXn

D¬∏m-Z-\-
s®-ehv

Im¿jn-I-ta-J-e-bnse {]Xn-k-‘n-Iƒ

Irjn D]-Po-h-\am¿K-am-°n-bh¿ t\cn-Sp∂ {]Xn-k-‘n-Iƒ Fs¥-√m-amWv?

Nn{Xw 3.1

`£y-kp-c-£bv°v B[mcw hf-°q-dp≈ aÆv

kkyßfpsS icn-bmb -h-f¿®bv°v hnhn[ßfmb Ccp-]-tXmfw aqe-I-ßƒ

Bh-iyamWv. Chsb Ahiy-aq-e-I-ßƒ (Essential elements) F∂p ]dbp∂p.

Im¿_¨, ssl{U-P≥, HmIvkn-P≥, ss\{S-P≥, t^mkv̂ -d-kv, s]m´mkyw

kƒ^¿ F∂nh Ah-iy-aq-e-I-ßƒ°v DZm-l-c-Wßfm-Wv.

Cu aqe-I-ßƒ aÆn¬ kzm`m-hn-I-ambn e`y-am-Ip-∂Xv kq£va-Po-hn-Iƒ \S-

Øp∂ Po¿W\{]h¿Ø\w hgn-bm-Wv. Irjn-bn-S-ß-fn¬ ]b¿h¿K kky-

ßƒ hf¿Øp-∂XpsIm≠p≈ {]tbm-P\w \nßƒ a\- n-em-°n-bn-́ p-≠m-hp-

a-t√m. CXp IqSmsX IrXy-amb -h-f{]tbmKw hgnbpw aÆns‚ ^e]pjvSn

h¿[n-∏n-°mhp-∂-XmWv. aÆns‚ pH aqeyhpw kky-h-f¿®sb kzm[o-\n-°p∂

Hcp {][m\ LS-I-am-Wv. aÆn-e-S-ßn-b aqe-I-ß-fpsS Afhpw pH aqeyhpw

aÆp]cntim-[-\-bn-eqsS Xncn-®-dn-bm-\mhpw. _mIvSocnb-Iƒ, Ipan-fp-Iƒ,

B¬K-Iƒ, NnX¬, aÆnc XpS-ßnb Pohn-h¿K-ßƒ aÆns‚ ^e-]pjvSn

h¿[n-∏n-°m≥ klm-bn°p-∂p.

CS-\n-e-°m-cpsS
NqjWw
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kqN-I-ßƒ

$ aÆnse aqe-I-ß-fpsS kzm`m-hnIe`yX Dd-∏p-h-cp-Øp-∂-Xn¬ kq£va-

Po-hn-I-fpsS ]s¶¥v?

$ aÆp]cn-tim-[\ \S-tØ-≠-Xns‚ Bh-iy-IX F¥v?

$ anI® hnf-hn\v hf-{]-tbmKw Bh-iy-ambnhcp-∂Xv F¥p-sIm≠v?

aÆns‚ ^e-]pjvSn h¿[n-∏n-°m≥ I¿j-I¿ ]e-Xcw hf-ßƒ D]-tbm-

Kn-°m-dp-≠v. cmk-h-fw, ssPh-h-fw, ]®n-e-hfw F∂nh \nßƒ°v ]cn-N-

X-am-W-t√m. NphsS \¬Inb Nn{Xw \nco-£n-°q.

kwibw Xo¿°m≥ Irjn DtZym-K-ÿsc kao-]n® KoXp-hn\v e`n-® eLp-

teJ hmbn-°q.

F¥mWv

Pohm-Wp-hfw?

hfw Xcp∂ Pohm-Wp-°ƒ

aÆns‚ ^e]pjvSn h¿[n-∏n-°m-≥ k-lmbn-°p∂ kq£vaPohn-Iƒ AS-ßnb ]Zm¿Y-

ß-fmWv PohmWphf-ßƒ. Pohm-Wp-°-fpsS km∂n[yw aÆnse kky-h-f¿®-bv°m-h-

iy-amb LS-I-ß-fpsS Afhp Iq´m≥ klm-bn-°p-∂p. aÆn¬ ss\{S-Ps‚ Afhp Iq´p-

∂-Xn-\mbn ssdtkm-_nbw, Ak-t‰m-_mIvS¿, Atkm-kvss]-dn√w XpS-ßnb _mIvSo-

cn-b-I-sfbpw Atkmf F∂ Pekky-sØbpw D]-tbm-Kn-°mw.

{i≤n-t°≠ Imcy-ßƒ

$ aÆn¬ ssPhhf e`yX Dd∏phcp-Ø-Ww.

$ aXn-bmb Pe-tk-N\w D≠mIWw.

$ cmk-h-fhpw cmk-Io-S-\m-in-\n-Ifpw D]-tbm-Kn-°-cp-Xv.

Cu ap≥I-cp-X-ep-Iƒ ]men-®m¬ am{Xta kq£vaPohn-Iƒ°p aÆn¬ \ne-\n¬°m≥

IgnbpIbp-≈q.
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Im≥k¿ tcmKn-Iƒ s]cp-Ip-∂p
Xncp-h-\-¥-]pcw: cmk-Io-S-\m-in-\n-I-fpsS
hym]-I-amb D]-tbmKw Im≥k¿ _m[n-X-
cpsS FÆ-Øn-ep≠mb h¿[-\-hns‚ Hcp
{][m\ Imc-W-ambn kwi-bn-°-s∏-Sp-∂p.
`qK¿ -̀P-e-Øn¬ hsc IqSnb Af-hn¬ IoS-
\m-in-\n-I-fpsS km∂n[yw Is≠-Øm-\m-
bXv Bi¶ krjvSn-°p-∂p-≠v.

Aim-kv{Xo-b-amb hf-{]-tbmKw Fs¥√mw {]Xym-Lm-X-ßƒ D≠m°mw?

X∂n-cn-°p∂ kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ N¿®sNøq.

$ aÆns‚ LS-\

$ aÆnse kq£va-Po-hn-Iƒ

$ Btcm-Ky-{]-iv\-ßƒ

$ kmº-Øn-I-L-S-I-ßƒ

Cu hnj-b-Øn¬ I¿j-Isc t_m[-h¬°cn-°m≥ Hcp {]Z¿i\w

kwLSn∏n-°q.

IoS-ßsf \nb-{¥n-°m≥

I¿j-I¿ A`n-ap-Jo-I-cn-°p∂ as‰mcp {][m\

{]iv\-am-Wt√m IoS-ßfpsS B{I-a-Ww. CXp adn-

I-S-°m≥ cmk-Io-S-\m-in-\n-Iƒ D]-tbm-Kn-°p-∂Xv

km[m-c-W-am-Wv. IoS-ßsf apgp-h\mbpw sIms∂m-

Sp-°pI F∂-XmWv cmk-IoS\nb-{¥-W-Øns‚

coXn. F∂m¬ IoS-ßƒ AXn-Po-h-\-tijn t\Sp-

∂-tXmsS hocyw IqSnb IoS-\m-in-\n-Iƒ IqSp-

X¬ Af-hn¬ D]-tbm-Kn-t°≠nhcp-∂p.

cmk-Io-S-\m-in-\nIfpsS Aan-X-amb -{]-tbmKw H -́

\-h[n ]mcn-ÿn-Xn-I˛BtcmKy{]iv\-ßfpw

Db¿Øp-∂p≠v

]{X-hm¿Ø {i≤n-°q.

Cu kml-N-cy-Øn¬ {]Ir-Xn°pw Btcm-Ky-Øn\pw tZmj-I-c-a-√mØ-

IoS-\n-b-{¥Wam¿K-ßƒ Ah-ew-_n-t°-≠-X-t√?
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NphsS \¬Inb imkv{X-te-J-\- `mKw hmbn-°q...

IoS-ßfpw {]Ir-Xn-ZØ i{Xp-°fpw
F¥p-sIm-≠mWv Nne IoS-ßƒ {Iam-Xo-X-ambn s]cp-Ip-∂Xv?

Ahsb Cc-bm-°p∂ Pohn-I-fpsS FÆ-Øn-ep-≠m-Ip∂ Ipdhv CXn-

s\mcp {][m\ Imc-W-am-Wv. IoS-ßsf `£-W-am-°p-∂-h-sbbpw

IoS-ßƒ°p tcmKw ]c-Øp∂ Pohn-I-sfbpw IoS-ß-fn¬ ]cm-Z-

ambn Pohn-°p-∂-h-sbbpw IoS-ß-fpsS {]Ir-Xn-ZØ i{Xp-°ƒ

F∂p hnfn-°mw. IoS-\n-b-{¥-W-Øn\v Cu Pohn-IfpsS tkh\w

Irjn-bn¬ ^e-{]-Z-ambn {]tbm-P-\-s∏-SpØmw.

IT @ School Edubuntu -
School Resource� "IoS-\n-b-
{¥Wam¿K-ßƒ' ImWpI.

B[p-\nI kmt¶XnI-

hnZybpw IoS-ßfpw

cmk-Io-S-\m-in\n \n¿am-

Ww h≥hy-h-km-b-ambn

hf¿∂-tXmsS CXc IoS-

\n-b-{¥Wam¿K-ß-fnse

Kth-j-W-ßƒ th≠{X

t{]m’m-ln-∏n-°-s∏-Sp∂n-

√. Aƒ{SmtkmWnIv

i_vZ-X-cw-K-ßƒ D]-tbm-

Kn®v IoS-ßsf AI-‰m-

sa∂v sXfn-bn-°-s∏-´n-´p-

s≠¶nepw km[m-cW

I¿j-I-cn-te°v AØcw

kmt¶ -X nIh n Z y - Iƒ

FØn-s∏-Sp-∂n-√.

hnIn-c-Wßƒ D]-tbm-

Kn®v B¨IoS-ß-fpsS

{]P-\-\-tijn \jvS-s∏-

SpØn IoS-ßƒ s]cpIp-

∂Xv  \nb-{¥n -°p -∂-

XmWv as‰mcp km[y-X.

^nd-tam¨sIWn -t]m-

ep≈ kwhn -[m -\-ßƒ

IqSp-X¬ hym]-I-am-Ip-∂p-

≠v. Pohn-Iƒ ]pd-Øp-hn-

Sp∂ ^nd-tam¨ IWn-I-

I-fpsS kam-\-cm-k-L-S-\-

bp≈ Ir{Xn-a-h-kvXp-°ƒ

D]-tbm-Kn®v IoS-ßsf

BI¿jn®v \in-∏n-°p∂

coXn-bmWv ChnsS {]tbm-

Kn-°p-∂-Xv. ^nd-tam¨

IWn-I-Iƒ Im‰pw NqSpw

G‰v _mjv]o-I-cn-°-s∏-Sp-

∂Xpw sh≈-Øn¬

ebn®p tNcp -∂Xpw

CXns‚ t]mcm-bvabmWv.

F∂m¬ cmk˛-`u-XnI

am‰-ßƒ°p hnt[-b-a -

√mØ ^nd-tam¨ sIWn-

Iƒ B[p-\nI kmt¶-

XnIhnZy-bpsS klm-b-

tØmsS C∂v Xbm-dm-

°m≥ Ign-bpw.

kwtbmPnX IoS-\n-b-{¥-W-am¿Kw

(Integrated Pest Management-IPM)
apgp-h≥ IoS-ß-sfbpw sIms∂m-Sp-°m≥ {ian-°pI F∂Xn\p ]Icw

IoS-ß-fpsS s]cp-I¬ XS-bp-Ibpw hnf-\jvSw D≠m-ImØ Ah-

ÿ-bn-te°p IoS-ß-fpsS FÆw ]cn-an-X-s∏-Sp-Øp-Ibpw sNøpI

F∂-XmWv kwtbm-PnX IoS -\n -b - {¥-WcoXnbpsS ASn -

ÿm\XØzw.

cmkIoS-\m-in\n {]tbmKw ]c-am-h[n Ipd®v ssPh-Io-S-\m-in-\n-

Iƒ, an{X-Io-S-ßƒ, bm{¥nIIoS-\n-b-{¥Ww XpS-ßnb -\n-b-{¥W

am¿K-ßƒ Bh-iym-\p-k-cWw Xnc-s™-SpØv D]-tbm-Kn-°pI hgn

Bhm-k-hy-h-ÿbv°v tIm´w X´msX IoS-\n-b-{¥Ww km[y-am-

°p∂ coXn-bm-Wn-Xv.

]cn-ÿn-Xnsb \in-∏n-°mØ Xc-Øn-ep≈ IoS-\n-b-{¥W am¿K-ß-

fmWv A`n-Im-ayw. kwtbmPnX IoS-\n-b-{¥WwsIm≠p≈ sa®-ßƒ

]´nI-bm°mw.

�

�

�

Irjn BZm-b-I-c-a-√m-Xm-Ip-∂-Xns‚ {][m-\- Im-c-W-ß-fn-sem∂v

Irjn°v th≠n-h-cp∂ IqSnb apX¬ap-S-°m-Wv. hnØn\pw hf-Øn\pw

IoS-\m-in-\n°pw  th≠n h≥XpI apS-t°-≠n-h-cp-∂Xv I¿j-I\v
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kmº-ØnI_m[yX D≠m-°p-∂p. aÆns‚ ^e-]pjvSn Ipd-

™p-h-cp-Ibpw AXn-Po-h\tijn-bp≈ IoS-ßƒ s]cp-Ip-

Ibpw sNøp-tºmƒ IqSp-X¬ hfhpw IoS-\m-in-\n-Ifpw D]-

tbm -Kn -t°-≠n -h -cp -∂p. hf-Øn -s‚bpw cmkIoS -\m -

in\nbpsSbpw Aan-X-amb D]tbmKw  Xm¬°m-enI em`w

\¬Ip-sa-¶nepw {ItaW Irjn-bnSw arX-̀ q-an-bmbn amdpw. Cu

kml-N-cy-Øn-emWv kpÿncIrjn F∂ Bibw {]k-‡-

am-Ip-∂-Xv. hfhpw IoS-\m-in-\n-Ifpw Dƒs∏-sS ]pd-ta-\n-∂p≈

hkvXp-°-fpsS D]-tbmKw Ipd®v kwtbm-PnX Irjn-bn-eqsS

H∂ns‚ Ah-injvSw as‰m-∂n\p hf-ambn \¬Ip∂ coXn-

bmWv ChnsS {]tbm-Kn-°p-∂-Xv. Cu coXn ]n¥p-S-cp∂ Irjn-

bnS-Øn¬ sshhn-[y-am¿∂ hnf-Iƒ D≠m-hpw. H∂pw amen-

\y-ambn Ah-ti-jn-°p-I-bn-√. `£yhnf-Iƒ°p ap≥Xq°w

\¬Ip-∂-Xn-eqsS hn]Wn B{i-bXzw Ipd-bv°m\pw Cu taJ-

e-bnse hne-°-b-‰-Øn¬\n∂v c£ t\Sm\pw Ign-bpw. \mS≥

C\-ßsf hf¿Øp-∂-Xn-eqsS ssPh-ssh-hn[y kwc-£-

Whpw km[y-am-Ipw.

amen\ykwkvI-c-Whpw kpÿncIrjnbpw

C∂p \mw A`n-ap-Jo-I-cn-°p∂ {]iv\-ß-fn-sem-∂m-Wt√m

ssPh amen\y-kw-kvI-c-Ww. kpÿnc Irjn-co-Xn-Iƒ CXn-

s\mcp ]cn-lm-c-am-Iptam? NphsS \¬Inb kqN-I-ß-fpsS

ASn-ÿm-\-Øn¬ N¿®sNøq. \nK-a-\-ßƒ imkv{X-]p-kvX-

IØn¬ Ipdn-°q.

$ Itºm-Ãv \n¿amWw

$ _tbm-Kymkv D¬∏m-Z\w

$ Imen-Øo‰\n¿amWw

$ tImgn-Øo‰\n¿amWw

$ a¬ky-Øo‰\n¿amWw

Nn{Xw 3.2
_tbm-Kymkv πm‚ v

amdp∂ ImgvN-∏m-Sp-Iƒ

h¿[n-®p-h-cp∂ P\-kw-Jy-°-\p-

kr-X-ambn Im¿jn-tIm¬∏m-Z\w

h¿[n-∏n-°m-\p≈ {ia-ß-fpsS

`mK-am-bn-´mWv AXyp¬∏m-Z-\-

ti-jn -bp≈ hnØn-\ -ßƒ

h≥tXm-Xn¬ {]N-cn-∏n-°-s∏-́ -Xv.

CtXm-sSm∏w hf-ßfpsSbpw

IoS-\m-in-\n-IfpsSbpw D]-tbm-

Khpw hym]-I-am-bn.  hnØpw hf-

hp-sa√mw ]pdta \n∂v Irjn-bn-

S-Øn-te°p hcp-∂-Xm-I-bm¬

Cu coXnsb HEIA (High External
Input Agriculture)  F∂p hnfn-

°mw. F∂m¬ Btcm -Ky -

sØbpw ]cn -ÿnXn -sbbpw

{]Xn-Iq-e-ambn _m[n-°p-∂-Xn-

s‚bpw h¿[n® sNe-hn-s‚bpw

t]cn¬  Cu IrjncoXn hna¿in-

°-s∏-́ p. ]pdta \n∂p≈ hkvXp-

°-fpsS D]-tbmKw ]c-am-h[n

Ipd®p -sIm≠p≈ Irjntb

kpÿnc-amIq F∂ ImgvN-∏m-

Sn¬ Du∂n-bp≈  LEISA (Low
External Input Sustainable
Agriculture) F∂ coXn°p hym]-

I-am-b AwKo-Imcw e`n-®p. ASn-

b-¥cL´-Øn¬ am{Xw hf-

ßfpw IoS-\m-in-\n-Ifpw \nb-

{¥nXamb Af-hn¬ D]-tbm-K-

s∏-Sp -Øp∂ Cu coXn -bpsS

ASpØ L -́ambn e£y-am-°p-

∂Xv H∂ns‚ Ah-injvSw as‰m-

∂n\v hf-am-Ip-∂, kzbw]cym-

]vX-am-b, ]pdta\n∂v H∂pw

{]tbm -K n - t° -≠ -X n - √ mØ

NEISA (No External Input
Sustainable Agriculture) F∂

km[y-X-sb-bmWv.
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ap´bv°pw amwk-Øn\pw th≠n ]£n-Isf hf¿Øp-∂p.

tImgn C\-ßƒ : AXpey, {Kma-e-£van, ssh‰v setKm¨

Xmdmhv C\-ßƒ : akvI-hn, Nmc, sNº-√n

ImS C\-ßƒ : P∏m-\okv, t_m_v ssh‰v

]£n]cn-]m-e\w

skdnIƒ®¿ (Sericulture)

kzm`m-hnI ]´ns‚ \n¿am-W-Øn-\mbn ]´p-\q¬∏pgp-°sf

hf¿Øp-∂-Xns\ skdn-Iƒ®¿ F∂p -]-d-bp∂p. ]´p-

\q¬ie` em¿h-bpsS {]tXyI {KŸn-Ifn¬\n∂mWv

]´p\q¬ D≠mIp-∂-Xv. aƒ_dn ]´p\q¬∏pgp, Sk¿

]´p\q¬∏pgp, apKm ]´p\q¬∏pgp F∂n-h-bmWv apJy- C-\-

ßƒ.

{]IrXnZØ Pem-i-b-ß-fn-epw hb-ep-I-fn-epw Ir{Xna Sm¶p-I-fnepw imkv{Xo-

b-am-b -co-Xn-bn¬ a’yw hf¿Øp∂XmWv ]nkn-Iƒ®¿. `£y Bh-iy-Øn-

\mbn Icn-ao≥, tcmlp, ISve F∂n-h-sbbpw Ae-¶mca’y-ß-fmbn tKmƒUv

^njv, K∏n apX-em-b-h-sbbpw hf¿Øp-∂p.

CØ-c-Øn¬ hf¿Øm-hp∂ apJy sNΩo≥ C\-ß-fmWv \mc≥, Imc F∂nh.

]nkn-Iƒ®¿  (Pisciculture)

hnf-bn-°mw sshhn-[y-ßƒ

imkv{Xo-b-amb kao-]-\-Øn-eqsS sa®-s∏´ hcp-am-\-ap-≠m-°m≥ Ign-bp∂ hnhn[ Irjn-

ta-J-e-I-fp-≠v. kml-N-cyhpw km[y-X-bp-a-\p-k-cn®v Xnc-s™-Sp-°m-hp∂ Nne Irjn-

co-Xn-Iƒ ]cn-N-b-s∏Sq.

I∂p-Imen]cn-]m-e\w

I∂pImen-Isf ]men-\pw amwk-Øn-\pw Im¿jn-Im-h-iy-ßƒ°pw th≠n- ]cn-]m-en-°p-∂p.

{][m\ I∂p-Im-en C\-ßƒ

]ip : Pgvkn, tlmƒÃo≥ {^ojy≥, sh®q¿

Fcpa : apd, -\oenchn, _Zm-h-cn

BSv : Xe-t»-cn, Pav-\m-]mcn,

t_mb¿
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imkv{Xo-b-amb Iq¨hf¿Ø¬.

t]mj-I-aq-ey-ap-≈Xpw kzmZn-jvS-hp-amb Hcp ̀ £yhn -̀h-amWv Iq¨.

]m¬°q¨, Nn∏n-°q¨ F∂n-h-bmWv km[m-c-W- IrjnsNø-

s∏-Sp-∂Xv.

]gw, ]®-°dn F∂nh imkv{Xo-b-ambn IrjnsNøp∂ coXn-bm-Wn-Xv. \mS≥ ]g-ßƒ

IqSmsX en®n, dw_q-́ m≥, Uyqdn-bm≥ XpS-ßnb A\y-tZi ]g-ßfpw \ΩpsS \m´n¬

IrjnsNøp-∂p-≠v.

imkv{Xo-b-ambn apb-ep-Isf hf¿Øp-∂-XmWv IyqWnIƒ®¿.

amwk-Øn-\pw Ae-¶m-c-Øn-\pambn t{K Pb‚ v, ssh‰v Pb‚ v

F∂o C\-ß-sf- hf¿Øp-∂p. At¶mdsb tcma-Øn-\mbpw

hf¿Øp-∂p.

^vtfmdnIƒ®¿ (Floriculture)

hymh-km-bnI ASn-ÿm-\-Øn¬ ]q°ƒ hf¿Øp∂ Irjn

coXn. ap√, sN≠p-a-√n, Pa-¥n, tdmkv, Hm¿°n-Uv, B¥qdnbw

F∂nh hn]-W\km[y-X-bp≈ ]q°-fmWv.

imkv{Xo-b-amb tX\o® hf¿Ø¬.

Huj-[-KpWhpw t]mj-I-aq-eyhp-ap≈ Hcp D¬∏-∂-amWv tX≥.

tIme≥, sa√n-s -̂d, sRm-Sn-b≥ C\-ß-fn¬s∏´ tX\o-®-I-sf-

bmWv km[m-c-W-bmbn hf¿Øp-∂Xv.

F∏nIƒ®¿ (Apiculture)

IyqWn-Iƒ®¿ (Cuniculture)

ajvdqw Iƒ®¿ (Mushroom culture)

tlm¿´nIƒ®¿ (Horticulture)
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`mc-Xob NnIn-’m-co-Xn-bmb Bbp¿thZw ]q¿W-ambpw Huj[

kky-ßsfbmWv B{i-bn°p-∂-Xv. Bbp¿th-Z-Øns‚ {]Nmcw

h¿[n-®-Xpw kzm`m-hnI Bhm-k-ßƒ \mtim-∑p-J-am-bXpw

Huj[kky-°r-jn-bpsS {]m[m-\yap-b¿Ønbn´p≠v. Xpfkn,

I‰m¿hmg, -th-∏v,- B-S-tem-S-Iw,- Ip-dp-t¥m-́ n, Iqhfw,  cma®w,

sImSp-then XpS-ßn-bh Irjn-bn-S-Øn¬ hf¿Øm-hp-∂-Xm-Wv.

Huj-[-k-ky°rjn

hnhn[ Im¿jnItaJ-e-I-fp-ambn _‘-s∏ v́ NphsS \¬Inb ]´nI ]q¿Øn-bm-°q.

taJ-e-Iƒ D¬∏-∂-ßƒ C\-ßƒ

................ .................. Icn-ao≥, tcmlp

.................. tX≥, sagpIv ..................

ajvdqw Iƒ®¿ .................. ..................

I∂p-Imen]cn-]m-e\w .................. ..................

.................. .................. At¶m-d, t{K Pb‚ v

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

]£n-]-cn-]m-e\w .................. ..................

]´nI 3.2
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]{X-hm¿Ø {i≤n-®t√m.

B[p-\nI Irjn-co-Xn-Iƒ ]n¥p-S-cp-∂-Xp-

sIm-≠p≈ ta∑-Iƒ Fs¥-√m-amWv?

$ D¬∏mZ\w h¿[n-∏n°mw.

$ If-I-sfbpw IoS-ß-sfbpw \nb-{¥n-°mw.

$

Im¿jn-I-ta-Je A`n-ap-Jo-I-cn-°p∂ as‰mcp {]Xn-k-‘n-bm-Wt√m Imem-hÿm

am‰w. {]h-N-\m-Xo-X-am-Ip∂ Imem-hÿ ]c-º-cm-KX Irjn-co-XnIsf {]Xn-Iq-e-

ambn _m[n-°p∂p≠v. CXv adn-I-S-°m≥ DX-Ip∂ B[p-\nI Irjn-co-Xn-Iƒ C∂p

{]Nmcw t\Sp-∂p-≠v. CØ-c-Øn-ep≈ Nne Irjn-co-Xn-Iƒ ]cn-N-b-s∏-Sq. \¬In-b

hnh-c-ßƒ kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ N¿®sNbvXv \nK-a-\-ßƒ imkv{X-

]p-kvX-I-Øn¬ Ipdn-°q.

Nn{Xw 3.3
t]mfn-lukv ^manMv

Nn{Xw 3.4
{]nkn-j≥ ^manMv

t]mfn-lukv ^manMv
(Polyhouse Farming)

t]mfn-Øo≥ t]mep≈ kpXm-cy-amb jo‰p-sIm≠v

Irjnÿew ]q¿W-amtbm `mKn-I-amtbm ad®v \n¿an-

°p∂ {]tXyI kwhn-[m-\-amWv t]mfnlukv. t]mfn-

lu-knse Xm]-\n-ebpw Cu¿∏hpw ÿnc-ambn {Iao-

I-cn-°-s∏-Sp-∂-Xn-\m¬ kky-h-f¿® thK-Øn-em-Ipw.

sh≈-Øn¬ t]mj-I-ßƒ ebn-∏n®v Xp≈n\\-bn-eqsS

\¬Ip-∂p. t]mfnlukp-IfpsS hi-ßƒ he D]-tbm-

Kn®v ad-bv°p-∂-Xn-\m¬ IoS-ß-fpsS B{I-aWhpw Ipd-

hm-bn-cn-°pw. XpS-°-Øn¬ sNe-th-dp-sa-¶nepw km[m-

cW Irjn-bn -S -Øn¬\n∂v e`n -°p-∂-Xn-t\-°mƒ

At\Iw aSßv A[nIw hnfhv CXn¬\n∂p e`n-°p∂p.-

{]nkn-j≥ ^manMv
(Precision Farming)

Irjn-bnSØnse aÆns‚ kz`m-hw, aÆnse aqe-I-ß-

fpsS Afhv, -a-Æns‚ pH, Pekm∂n[yw  F∂nh B[p-

\nI kmt¶-XnIhnZy D]-tbm-Kn®v IrXy-ambn ]Tn-°p-

Ibpw A\p-tbm-Py-amb hnf Irjn-°mbn Xnc-s™-Sp-

°p-Ibpw sNøp∂ coXn-bm-Wn-Xv. t]mfn-Øo≥ jo‰v D]-

tbm-Kn®v aÆns\ s]mXn-bpI hgn  Pe-tk-N-\w ]cn-an-

X-s∏-Sp-Øm\pw- IfIsf- ^e-{]-Z-ambn \n-b-{¥n°m\pw

Ign-bp-∂p F∂Xv Cu coXn-bpsS ta∑-bm-Wv.
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aÆn-√m-sXbpw Irjn

aÆn-√msX sNSn-Iƒ hf¿Øm-\m-Iptam?

Aß-s\-sb-¶n¬ Im¿jn-I-ta-Je A`n-ap-Jo-I-cn-°p∂ Imem-h-ÿm-am-‰w,

aÆns‚ LS\mhyXym-kw, Pe-tk-N\ kuI-cy-an-√mbva XpS-ßnb {]Xn-k-

‘n-I-sf√mw AXn-Po-hn®pIqtS? Irjn-coXn F∂ \ne-bn¬ hym]n-∏n-°p-∂-

Xn\v ]cn-an-Xn-Iƒ Gsd Ds≠-¶nepw aÆn-√m-sXbpw Irjn- km[y-am-sW∂p

imkv{X-temIw sXfn-bn-®n-´p-≠v. CXn\pZm-l-c-W-amWv sslt{Umt]m-

WnIvkpw (Hydroponics) Fbvtdm-t]m-WnIvkpw (Aeroponics). sNSn-Isf t]mj-

I-em-b-\n-bn¬ hf¿Øp∂ coXn-bmWv sslt{Umt]m-WnIvkv. thcp-Iƒ hmbp-

hn-te°v hf¿∂n-d-ßp∂ coXn-bn¬ kky-ßsf hf¿Øn t]mj-I-ßƒ thcp-

I-fn-te°p t\cn v́ kvt{] sNbvXp sImSp-°p∂ coXn-bmWv Fbvtdm-t]m-WnIvkv.

Nn{Xw 3.5
sslt{Umt]m-WnIvkv

Nn{Xw 3.6
Fbvtdm-t]m-WnIvkv

kqN-I-ßƒ

$ Imem-hÿmhyXn-bm\w aqe-ap≈ hnf-\jvSw Ipd-bv°m≥ B[p-\nI

Irjn-co-Xn-Iƒ klm-b-I-am-Ip-∂-sX-ßs\?

$ {]nkn-j≥ ^manßns‚ ta∑-Iƒ Fs¥√mw?

$ aÆns\ B{i-bn-°mØ Irjn km[y-am-Ip-∂-sX-ßs\?

D¬∏m-Z\ h¿[-\hv Dd-∏p-h-cp-Øm-\mbn k¶-c-bn-\-ßsf {]tbm-P-\-s∏-Sp-

Øp∂-XmWv B[p-\nI Irjn-co-Xn-Iƒ. B[p-\nI Irjn-co-Xn-Iƒ°v ]e

]cn-an-Xn-I-fp-ap-s≠∂pw ]c-º-cm-KX Irjn-co-Xn-bn-te°p aS-ßp-∂-XmWv {]Ir-

Xn°pw a\p-jy\pw KpW-I-c-sa-∂p≈ hmZ-ßfpw \ne-hn-ep-≠v. ]c-º-cm-KX

Irjn-co-Xn-bn¬ D]-tbm-Kn-®n-cp-∂Xv \mS≥ C\-ß-f-m-Wv.

KpW-ta-∑-bp≈ k¶-c-bn-\-ßƒ [mcm-f-ap-≈-t∏mƒ \mS≥ C\-ßƒ \ne-

\n¿tØ-≠-Xpt≠m? \nßfpsS A`n-{]mbw Ipdn-°q.

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

hnh-cWw hmbn®v \nß-fpsS A`n-{]m-b-Øns‚ km[pX ]cn-tim-[n-°q.

Cu hnj-b-Øn¬ IqSp-X¬ hnh-c-ti-J-cWw \SØn Hcp kwhmZw kwL-Sn-

∏n-°q.
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Nne \mS≥ C\-ßƒ NphsS \¬In-bn-cn-°p-∂p.

IqSp-X¬ hnh-c-ßƒ tiJ-cn®v ]´nI hn]p-e-am-°q.

\mtfbv°v thWw \m´n-\-ßƒ

Hcp {]tZ-isØ Imem-h-ÿ, `£y-e-̀ y-X, aÆns‚ LS\ F∂n-hbv°v A\p-

kr-X-amb A\p-Iq-e-\-ßƒ B¿Pn®v {]Ir-Xym {]Xn-tcm-[-tijn t\Sn \ne-

\n¬°p-∂-h-bmWv B {]tZ-isØ \mS≥ C\-ßƒ. D¬∏m-Z\w Ipd-hm-sW-

¶nepw Db¿∂ {]Xn-tcm-[-ti-jn-bp-≈-hbpw ]cn-N-c-W-s®-ehv Ipd-™-Xp-amb

\mS≥ I-∂p-Imen C\-ßfpw sshhn-[y-am¿∂ cpNn-Ifpw t]mj-I-ßfpw

\¬Ip∂ hnf-Ifpw \ap°p kz¥-ambn D≠m-bn-cp-∂p. \ΩpsS X\Xv kzØm-

bn-cp∂ ]e Ing-ßp-h¿K-ßfpw C∂v A{]-Xy-£-am-bn-s°m≠ncn°p-∂p. Im®n¬,

tNºv,  Iqh XpS-ßn-bh \ΩpsS `£-W-io-e-Øn¬\n∂p ]pd¥-≈-s∏-́ p-t]m-

bn. sNe-hp-Ip-d-™Xpw IrjnsNøm≥ Ffp-∏-am-bXpw t]mj-I-k-ar-≤-am-b-Xp-

amb CØcw `£y-hn-f-Iƒ hwi-a-‰p-t]mIp∂-Xn-eqsS hne-a-Xn-°m-\m-hmØ

kzØmWv C√m-Xm-Ip-∂Xv F∂p \mw Xncn-®-dn-b-Ww.

\mS≥ C\-ßƒ hwi-a‰p t]mIp-∂Xv \ΩpsS ssPh-k-º-Øns‚ timj-W-

Øn\p Imc-W-am-Ip-∂p. {]Ir-Xn-bpsS ]co-£-W-ßƒ AXn-Po-hn®v \ne-

\n¬°m≥ Ign-bp∂ X\Xv C\-ß-fn¬ \n∂p am{Xta KpW-ta-∑-bp≈ ]pXnb

C\-ßƒ hnI-kn-∏n-s®-Sp-°m-\m-hq. Cu kºØv Hcn-°¬ \jvS-s∏-Sp-Øn-bm¬

Xncn-s®-Sp-°m-\m-hn√ F∂ tIhe bmYm¿Yyw \mw hnkva-cn-®p-Iq-Sm.

hnf C\-ßƒ

amhv aqhm≠≥,

Infn-®p-≠≥

hmg Rmen-∏q-h≥,

]mf-bt¶m-S≥

P¥p C\-ßƒ

]ip sh®q¿,

Imk¿tKmUv Ip≈≥

BSv ae-_m-dn,

A -́∏mSn ªm°v

]´nI 3.3

]´nI 3.4
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I¿j-I¿°v PohnXw A√-en-√msX apt∂m´p sIm≠p-t]m-Im-\p≈ Hcp

D]m[nIqSn-bm-IWw Irjn. I¿j-I≥ t\cn-Sp∂ Hcp {]Xn-k-‘n-bm-Wt√m

D¬∏-∂-ß-fpsS hne-bnSnhpw CS-\n-e-°m-cpsS Nqj-W-hpw. Chsb

Fßs\ adn-I-S°mw? N¿®sNbvXv A`n-{]m-b-ßƒ cq]o-I-cn-°q.

Im¿jnItaJ-esb BZm-b-I-c-ambpw kpÿn-c-ambpw Fßs\ \ne-

\n¿Øm-sa∂v a\- n-em-°n-b-Xp-sIm≠v am{Xw Imcy-am-bn-√. Irjn I¿j-

I-cpsS am{Xw DØ-c-hm-Zn-XzamsW∂ at\m-̀ mhw amd-Ww. a‰p sXmgn¬

taJ-e-I-fn¬ hym]r-X-cm-b-hcpw ]cn-an-X-am-bn-s -́¶nepw Irjn-sN-øm≥

Xbm-dm-I-Ww. F√m-hcpw Irjn-sN-øp∂ kaqlw F∂ Bibw C∂v

Gsd {]k-‡-am-Wv.

F√m-hcpw Irjn-sN-øpI F∂ Bibw {]mtbm-Kn-I-amtWm?

Xnc-t°-dnb Pohn-X-Øn-\n-S-bn¬ Irjn-°mbn am‰nhbv°m≥ ka-b-

apt≠m? Bh-iy-ap≈ km[-\-ß-sf√mw N¥-bn¬ hmßm≥ In´nt√?

Cu kwi-b-ß-sf√mw kzm`m-hn-I-ambpw Db¿∂p-h-cmw.

Hcp I¿j-Is‚ Zn\-°p-dn∏v hmbn-°q.

Xmßm-Ip∂ Iq´m-bva-Iƒ

I¿j-I¿°v Ah-cpsS D¬∏-∂-ßƒ CS-\n-e-°m-cn-√msX

t\cn´p hn¬°m\pw hmßm-\p-ap≈ kuI-cy-ßƒ Hcp-°p∂

I¿jIkwLßƒ kPo-h-am-Ip-∂p. Ipcp-ap-f-Iv, \mfn-tI-cw,

AS-bv°, s\√v, ]-®-°-dn-Iƒ XpS-ßnb hn -̀h-ßƒ kw -̀cn-

°m-\p≈ kuI-cyhpw hn]-Wn-tbm-sSm∏w Hcp-°p-∂p-≠v. kw -̀

cn-°p∂ hn -̀h-ßƒ \√ hne e`n-°p∂ Ah-kcw t\m°n

hn‰-gn-°pI hgn I¿j-I\v Db¿∂ hnee`yX Dd∏phcpØmw.

Irjnbn-d-°m≥ Ipd™ ]en-i-bn¬ hmbv]bpw e`n-°pw.

Iq´m-bva-Iƒ Hm¨sse-\nepw

ssPh D¬∏-∂-ßƒ°v Bh-iy-°m¿ Gdn-b-tXmsS I¿j-

I-cpsS Hm¨sse≥ Iq´m-bva-Iƒ hym]-I-am-Ip-∂p. KpW-

ta-∑-bp≈ ssPh D¬∏-∂-ßƒ°v Bh-iy-°msc Is≠-

Øm\pw Db¿∂ hne e`y-am-°m\pw Hm¨sse≥ Iq´m-

bva-Iƒ klm-b-am-Ip-∂p. hn]-W\w am{X-a-√, Adnhpw A\p-

-̀hhpw ]¶p-h-bv°m\pw A\-¥-amb km[y-X-I-fmWv \h-

am-[y-a-ßƒ Xpd-∂n-Sp-∂-Xv.
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Irjn-bn-S-Øn-eqsS cmhn-se-bp≈ Cu \S-ØØn-emWv ]e Imcy-ßfpw

{i≤-bn¬s∏-Sp-I. Irjn Hm^o-k-dpsS \n¿tZ-i-{]-Imcw aÆv ]cn-tim-[n-®Xpw

AXns‚ ASn-ÿm-\-Øn¬ IpΩmbw tN¿ØXpw KpWw sNbvXn-́ p-≠v. ]®-

°-dn-I-fn¬ AhnS--hnsS Imbo® B{I-aWw XpS-ßn-bn-́ p≠v. ]pI-bne°-

jmbw {]tbm-Kn-°m≥ ka-b-am-bn. ]b-dn¬\n∂v G‰hpw anI® Imb-Iƒ

hnØn-\mbn tiJ-cn-°-Ww.  [mcmfw Ipcn∏ aÆv ImWp-∂p-≠v. aÆn-c-I-

fpsS FÆw IqSn-bn-́ p-≠m-Ipw. Iap-In≥ssXIƒ shbn-te‰v s]m≈p-∂p-≠v.

]cn-lm-c-ambn NqS¬ IpØp-Itbm X≠v sh≈]qip-Itbm sNømw. Hcp

kplr-Øns‚ \n¿tZ-i-{]-Imcw ]co-£-Wm¿Yw Ic-s\¬Ir-jn- \SØn. cmk-

h-ftam cmk-Io-S-\m-in-\ntbm D]-tbm-Kn-t°≠nh∂n-́ n-√. \mS≥ s\√n-\-am-

Wv. sNSn-I-sf√mw BtcmKyw XpSn-°p∂ ]®-t∏msS hf¿∂p\n¬°p-

∂Xv ImWp-tºmƒ Fs¥m-cm-\-μ-am-Wv! Cu Acnbpw ]®-°-dn-Ifpw

sIm≠p≈ `£Ww kmº-ØnIem`w am{X-a√, cpNnbpw Btcm-Kyhpw

kwXr-]vXnbpwIqSn \¬Ip∂p. AXn-s\ms° hne-bn-Sm-\m-Ip-tam... A[zm-

\-Øns‚ kwXr-]vXn! AXv A\p-̀ -hn®pXs∂ Adn-b-Ww. tPmen-Øn-c-°n-

\n-S-bnepw Ipd®p kabw Irjn-°mbn am‰n-h-®Xv F{X \∂mbn!

Unkw-_¿ 152014

Zn\°p-dn∏v hmbn-®t√m. F√m-hcpw Irjn-sN-øp∂ kaq-lw F∂ Bibw km[y-

amtWm? \nß-fpsS A`n-{]mbw Ipdn-°q.

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

Cu I¿j-Is‚ coXn-Iƒ imkv{Xo-b-amtWm?

F¥mWv imkv{X-Øns‚ coXn? NphsS \¬Inb Ipdn∏v hmbn-°q.

{]iv\w Xncn-®-dn-bp-I, \nco-£-Ww, ]co-£-Ww XpS-ßnb hnhn[

am¿K-ß-fn-eqsS ]c-am-h[n hnh-c-ßƒ tiJ-cn-°p-I, tiJ-cn® hnh-

c-ßƒ hni-I-e\w sNøp-I, icn-bmb \nK-a\w cq]o-I-cn-°p-I, \nc-

¥c At\z-j-W-Øn-eqsS \nK-a-\-ßƒ sa®-s∏-Sp-ØpI F∂-XmWv

imkv{X-Øns‚ coXn. Cu coXn ]n¥p-S-cp-∂-h-cmWv imkv{X-⁄¿.

t\Snb Adn-hp-Iƒ {]tbm-Kn®v {]iv\w ]cn-l-cn-°m\pw sa®-s∏´

`mhn krjvSn-°m-\p-ap≈ D]m-[n-bmWv imkv{Xw.

I¿j-Is‚ Zn\-°p-dn-∏n¬ {]iv\w Xncn-®-dn-b¬, \nco-£Ww, ]co-£Ww, hnh-

c-ti-J-cWw XpS-ßnb imkv{X-co-Xn-IfpsS LS-I-ßƒ Dƒs∏-´n-´pt≠m?

]cntim[n-°q.

Rmb¿ Xn¶ƒ sNmΔ _p[≥ hymgw sh≈n i\n

1 2 3 4 5 6

7 8 9 10 11 12 13

14 15 16 17 18 19 20

21 22 2 3 24 25 2 6 27

2 8 29 30 31



ASn-ÿm-\-imkv{Xw VIII50

imkv{Xob coXn {]tbm-K-h-¬°-cn-°p-∂-h-\mWv I¿jI≥. Hcp bYm¿Y

I¿jI≥ bYm¿Y imkv{X-⁄-\m-sW∂v t_m[y-am-bt√m? Cu imkv{X-

⁄-cmWv GXp kaq-l-sØbpw \ne-\n¿Øp-∂-Xv. a‰msc-°mfpw AwKo-

Im-c-Øn\v A¿l-X-bp-≈-h¿! `£Ww Ign-°p-tºmƒ AXn\p ]n∂n¬

GsX¶nep-sams° I¿j-IcpsS A[zm-\-ap-s≠∂v \mw Hm¿°m-dpt≠m?

a‰p tPmen-Iƒ°n-S-bnepw H‰bv°pw Iq´mbpw IrjnsNøp∂ Bfp-Iƒ

\ΩpsS kaq-l-Øn¬ IqSnhcp-∂p. Ie¿∏n-√mØ ip≤-amb `£-W-amWv

Btcm-Ky-Øns‚ ASn-ÿm\w F∂ Xncn-®-dn-hmWv Cu {]hWXbv°v

ImcWw. "k¨tU ̂ manMv,' "IpSpw_Irjn' XpS-ßnb t]cp-I-fn¬ kPo-

h-amb CØcw {]h¿Ø\-ßƒ \nß-fpsS {]tZ-i-Øpt≠m? Fs¥-√m-

amWv CXp-sIm-≠p≈ sa®-ßƒ?

$ Xcn-ip-\n-e-ß-fpsS hn\n-tbmKw

$ hnj-an-√mØ `£Ww

$ ico-c-Øn\v hymbmaw

$ am\-knI D√mkw

$

$

hnj-a-b-amb ̀ £Wwaqe-ap-≠m-Ip∂ Btcm-Ky-{]-iv\-ßsf°pdn®v t_m[-

hm-∑m-cm-b-tXmsS Hcp sIm®p Irjn-tØm´w kz¥-am-bp-≠m-°m≥ B{K-

ln-°p-∂-h¿ Gsd-bm-Wv. Cu B{Klw {]mh¿Øn-I-am-°m-\p≈ {][m\

XS- ßƒ Fs¥m-s°-bm-Wv?

$ ÿe-]-cn-anXn

$ hnØns‚ e`yX

$ ]cn-N-cWw kw_-‘n® Adn-hn-√mbva

$

Nn{Xw 3.7
a´p-∏mhpIrjn

Nn{Xw 3.8
t{Km_mKnse Irjn

Nn{Xw 3.9
sh¿´n-°¬ ̂ manMv

Nn{X-ßfpw ]{X-hm¿Ø-I-fpsS

sImfmjpw {i≤n°q. apºp ]d™

]cn-an-Xn-Iƒ adn-I-S-°m-\p≈ km[y-

X-Iƒ hni-I-e\w sNøq.
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Irjn-bp-ambn _‘-s∏´ GXp kml-N-cyhpw Hcp°m≥ \nc-h[n ÿm]-

\-ßƒ {]h¿Øn-°p-∂p. Irjn t{]m’m-ln-∏n-°m≥ k¿°m¿ ]e

]≤-Xn-Ifpw Bkq-{XWw sNbvXp \S-∏m-°p-∂p-≠v. sNdp-∏-°msc Irjn-

bn-te°v BI¿jn-°m\pw anIhp ]pe¿Øp-∂-hsc AwKo-I-cn-°m\pw

BZ-cn-°m\pw Ahm¿Up-Iƒ G¿s∏-Sp-Øn-bn-́ p-≠v. CtX-∏‰n IqSp-X¬

hnh-c-ßƒ tiJ-cn-°q.

Im¿jn-I-ta-Je A`n-ap-Jo-I-cn-°p∂ Nne {]Xn-k-‘n-Ifpw adn-I-S-°m-

\p≈ km[y-X-I-fp-amWv Cu A[ym-b-Øn¬ N¿®-sN-øp-∂-Xv. {][m\

Bi-b-ßƒ Dƒs∏-SpØn NphsS \¬Inb ]´nI ]q¿Øn-bm°q.

\nc-h[n {]iv\-ßƒ C\nbpw N¿®sNø-s∏-Sm-\p-≠v. ap≥ ¢mkp-I-fnse

]mT-̀ m-K-hp-ambn _‘s∏´ Adn-hp-Ifpw A\p-̀ -h-ßfpw Iq´p-Im¿°p-

≠m-Ip-a-t√m. I¿j-I-cn¬\n∂pw Kth-jW ÿm]-\-ßƒ,

am[y-a-ßƒ F∂n-h-nS-ß-fn¬\n∂pw IqSp-X¬ hnh-c-ßƒ

tiJ-cn®v ¢mkn¬ skan-\m¿ kwL-Sn-∏n-°q.

F√m-hcpw IrjnsNøp∂ kaqlw F∂

Bibw km£m¬°-cn-°m≥ \Ω-fmem-Ip-

∂Xv \ap°pw sNømw. IrjnsNøp-∂tXm-

sSm∏w A\p-̀ -h-°p-dn∏v Xbm-dm-°m\pw ad°-

cp-Xv. Xbm-dm-°nb A\p-̀ -h-°p-dn-∏p-Iƒ ]c-

kv]cw ssIamdn hmbn-°p-Ibpw tiJ-cn®v

]Xn-∏m-°p-Ibpw sNøq.

{]Xn-k-‘n-Iƒ adn-I-S-°m-\p≈ km[y-X-Iƒ

Imem-hÿmam‰w $ t]mfn-lukv ^manMv

$ sslt{Um-t]m-WnIvkv

]cn-ÿnXn\mihpw $ imkv{Xob hf-{]-tbmKw

Btcm-Ky-{]-iv\-ßfpw $ kwtbm-PnX IoS-\n-b-{¥Ww

$ ssPh-am-en\ykwkvI-cWw

D¬∏m-Z\s®ehv $

$

hnf-\jvSw $

$

ÿe-]-cn-anXn $

$

hne-\jvSw $

$

]´nI 3.5
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{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h

$ `£ykpc£ F∂ Bibw hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ kwtbm-PnX IoS-\n-b-{¥W am¿K-ßfpsS ta∑-Iƒ Xncn-®-dn™v hni-Zo-I-

cn-°m\mhp-∂p.

$ Im¿jn-I-hr-Øn-bpsS al-Øzw Xncn-®-dn-™v I¿jIsc _lp-am-\n-°p-∂p.

$ B[p-\nI Irjn-co-Xn-I-fpsS km[y-X-Iƒ Xncn-®-dn™v hni-Zo-I-cn-°m≥

Ign-bp-∂p.

$ \mS≥ C\-ß-fpsS {]m[m\yw Xncn-®-dn™v kwc-£W{]h¿Ø\-ß-fn¬

G¿s∏-Sp-∂p.

$ ]cn-ÿn-Xn°pw Btcm-Ky-Øn\pw tZmjI-c-a-√mØ IrjncoXn {]tbm-K-h-

¬°-cn-°p-Ibpw {]N-cn-∏n-°p-Ibpw sNøp-∂p.

hne-bn-cpØmw

1. IyqWn-Iƒ®¿ GXp taJ-e-bp-ambn _‘-s∏-́ n-cn-°p-∂p?

a. tX\o®hf¿Ø¬

b. apb¬hf¿Ø¬

c. ]gw, ]®-°dn hf¿Ø¬

d. ao≥hf¿Ø¬

2. ""KpW-ta-∑-bp≈ k¶-c-bn-\-ßƒ \ap°v [mcmfw hnfhp Xcp-∂p. ]ns∂-

¥n-\mWv \mS≥ C\-ßƒ?'' Cu kwib-tØm-Sp≈ \nß-fpsS {]Xn-I-

cWw Fgp-Xq.

3. IoS-ßƒ aqe-ap≈ hnf\jvSw Ipd-bv°m≥ G‰hpw DNn-X-amb am¿K-ta-Xv?

a. hocyw IqSnb IoS-\m-in\n D]-tbm-Kn-°¬.

b. an{X-Io-S-ßsf kwc-£n-°p-I.

c. kwtbm-PnX IoS\nb-{¥Ww Ah-ew-_n-°p-I.

d. ssPh-Io-S-\m-in\n am{Xw {]tbm-Kn-°p-I.

4. "hnfhv IqSn-bm¬ hne- Ip-d-bp-∂p.'

I¿j-I¿ t\cn-Sp∂ Cu {]Xn-k‘n adn-I-S-°m≥ Hcp {]mtbm-KnI ]cn-

lmcw \n¿tZ-in-°p-I.

XpS¿{]-h¿Ø\ßƒ

1. Irjn DtZym-K-ÿ¿, apXn¿∂ I¿j-I¿ F∂n-h-cpsS kl-I-c-W-tØmsS

kvIqƒ ]cn-k-cØv Ic-s\¬Irjn, ]®-°dn°rjn F∂nh Bkq-{XWw

sNbvXv \S-∏m-°p-I.

2. hnhn[ hnf-I-fpsS \mS≥ C\-ß-sf kw_-‘n® hnhcßƒ tiJ-cn®v

]Xn∏v Xbm-dm-°pI.



Nn{X-Øn¬ GsX√mw hkvXp-°-fmWv D≈Xv?

Hmtcm hkvXp-hnepw GsXms° ]Zm¿Y-ßƒ AS-ßn-bncn-°p-∂p?

$ _eq¨ :

$ s]≥kn¬ :

$

$

sshhn-[y-am¿∂ \nc-h[n hkvXp-°ƒ \ap°p Np‰p-ap-≠v. Ch-sb√mwXs∂, hyXy-

kvX-ß-fmb ]Zm¿Y-ßƒsIm≠v \n¿an-°-s∏-´n-cn-°p-∂p.

]Zm¿Y-ß-fpsS `uXnI Ah-ÿ-Iƒ \mw ]cn-N-b-s∏-́ n-́ p-≠v. km[m-c-W- \ap°p

Np‰pw ImWp∂ ]Zm¿Y-ß-fpsS `uXn-Im-h-ÿ-Iƒ GsXm-s°-bmWv?

$

$

$
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Bap-J-ambn \¬In-bn-cn-°p∂ Nn{X-Øn¬ Dƒs∏-´n-´p≈ ]Zm¿Yßƒ

Hmtcm∂pw GX-hÿ-bn-ep-≈-Xm-sW∂v Xcw-Xn-cn®v ]´n-I-s∏-Sp-Øq.

Jcw {ZmhIw hmXIw

$ ]Zm¿Y-ß-fpsS {][m\ khn-ti-j-X-Iƒ Fs¥m-s°-

bmWv?

Nne {]h¿Ø-\-ß-fn-eqsS \ap°p Is≠-Øm≥ {ian-°mw.

$ Nn{X-Øn-te-Xp-t]mse Hcp {]h¿Ø\w sNøm≥

Fs¥ms° hkvXp°fmWv Bhiyw?

$ Fß-s\-bmWv Cu {]h¿Ø\w sNøp-∂Xv?

Nn{Xw 4.1 \nco-£n®v {]h¿Ø\{Iaw FgpXnt\m°q.

$ I√v Pe-Øn¬ XmgvØp-tºmƒ Pe-\n-c-∏n\v F¥p kw -̀

hn-°p∂p? Imc-W-sa¥v?

Hcp {S^n¬ ap°m¬ `mKw Pe-sa-Sp-°p-I. \\-hn-√mØ Hcp

•mkv Swª¿ ew_-ambn {S^nse Pe-Øn¬ XmgvØn-∏n-Sn-

°p-I (Nn{Xw 4.2).
$ {S^nse Pe-\n-c∏n\v F¥mWp kw -̀hn-°p-∂Xv?

$ Swª-dn¬ Pew Ib-dp-∂pt≠m?

$ Swª-dn-\-IØv GXp ]Zm¿Y-amWv \nd-™n-cn-°p-∂Xv?

$ Cu ]Zm¿Y-Øns‚ hym]vXhpw {S^nse Pe-\n-c-

∏n\p≠mb hyXym-khpw XΩn¬ _‘-ant√?

Nn{Xw 4.2

Nn{Xw 4.1

]-́ nI 4.1
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]-́ nI 4.2

Nn{Xw 4.3

hmbp-hn\v ÿnXnsNøm≥ ÿew Bh-iy-am-sW∂v a\- n-

em-bnt√.

30 cm \of-ap≈ Hcp kvsIbn¬ FSpØv AXns‚ Ccphi-

ß-fn-epw hmbp \nd® _eq-Wp-Iƒ Xq°n-bn-Sp-I. Hcp _eq-

Wn¬ skt√m-tS∏ns‚ Hcp sNdpIjWw H´n-®p-h-bv°Ww.

kvsIbn¬ Xnc-›o-\-ambn \n¬°-Ø-°- hn[w Hcp Nc-Sn¬

sI´n \n¿ØpI (Nn{Xw 4.3).
tijw _eq-Wn¬ skt√m-tS∏v H´n-®- `mKØv kqNn-sIm≠v

Zzmc-an-Sp-I.

$ \nß-fpsS \nco-£Ww tcJ-s∏-Sp-ØpI.

$ CXn¬\n∂v F¥mWv hy‡-am-Ip-∂Xv?

sNbvXpt\m°nb ]co-£-W-ß-fn¬\n∂p ]Zm¿YßfpsS

kz`m-h-sØ-∏‰n Fs¥ms° A\p-am-\-ß-fn-seØmw?

$

ÿnXnsNøm≥ ÿew Bh-iy -ap -≈Xpw amkp-

≈Xpamb F¥n-s\bpw ]Zm¿Yw AYhm {Zhyw

(Matter) F∂p- hn-fn-°mw.

km[m-c-W- Jcw, {Zmh-Iw, hmXIw F∂o aq∂v Ahÿ-I-

fn-ep-ap≈ ]Zm¿Y-ßƒ \ap°p ]cn-Nn-X-am-Wt√m.

$ Jc-]-Zm¿Y-ßfpsS Fs¥ms° {]tXy-I-X-I-fmWv

\nßƒ ]cn-N-b-s∏´n´p≈Xv?

$ {Zmh-I-ßfpsS {]tXy-I-X-Iƒ Fs¥√mw?

Ch-bn¬ GsXms° {]tXy-I-X-IfmWv hmX-I-ßƒ°v _m[-

I-am-bXv?

]Zm¿Y-Øns‚ aq∂v Ah-ÿ-I-fp-ambn _‘s∏´v Xmsg

sImSp-Ø ]´nI 4.2 ]q¿Øo-I-cn-°pI. (_m[-I-am-bh "�'

sNøp-I).

kz`mhw Jcw {ZmhIw hmXIw

amkv D≠v.

\n›nX hym]vXw D≠v.

ÿnc-amb BIrXn D≠v.

πmkvabpw a‰v Ah-ÿ-Ifpw

Jcw, {Zmh-Iw, hmXIw F∂o Ah-

ÿ-Iƒ IqSmsX a‰p Nne Ah-ÿ-

I-fnepw ]Zm¿Yw ImW-s∏-Sp-∂p.

]Zm¿Y-Øns‚ \mem-asØ Ah-

ÿ-bmWv πmkva (plasma). kqcy-

s‚bpw a‰p \£-{X-ß-fp-sSbpw

tI{μ-`m-KØv ]Zm¿Yw πmkvam-

Ah-ÿ-bn¬ ImW-s∏-Sp -∂p.

D∂Xamb Xm]-\n-e-bn¬ IWn-

IIƒ Atbm-Wo -I-cn -°-s∏´

Ahÿ-bn¬ \ne-\n¬°p∂

]Zm¿YØns‚ Ah-ÿ-bmWv

πmkva.

]Zm¿YØns‚ A©m-asØ Ah-

ÿsb t_mkv̨ sF≥Ão≥ I≠≥-

tk‰v (Bose Einstein Condensate)
F∂pw Bdm-asØ Ahÿsb

s^¿a-tbm -WnIv I≠≥tk‰v

(Fermionic Condensate) F∂pw \ma-

I-cWw sNbvXn-cn-°p-∂p. ]Zm¿Y-

Øns‚ as‰mcp Ah-ÿ-bmWv

kq∏¿ v̂fqbnUv Ahÿ (Super
fluid state). Cu Ah-ÿ-Isf√mw

et_m-d-́ -dn-bn¬  {]tXyI kml-

N-cy-ßfn¬ am{Xw krjvSn-°m≥

Ign-bp-∂-h-bm-Wv.
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]Zm¿Y-ßfnse kq£va-I-Wn-I-I-ƒ

Hcp _o°-dn¬ ap°m¬ `mKw Pew FSp-°p-I. s]m´mkyw s]¿amw-K-t\-

‰ns‚ ct≠m aqt∂m {InÃ-ep-Iƒ AXn-te°v CSp-I. \∂mbn Cf-°p-I.

$ s]m´mkyw s]¿amw-K-t\‰v Xcn-Iƒ°v F¥p kw -̀hn®p?

$ Xcn-Iƒ ImWm≥ Ign-bp-∂pt≠m?

$ emb-\n-bn¬ s]m´m-kyw -s]¿amw-K-t\‰v D≠m-bn-cp-∂n´pw IWn-I-

Iƒ ImWm≥ Ign-bm-ØXv F¥psIm≠v?

CXn¬\n∂p s]m´m-kyw -s]¿amw-K-t\‰ns‚ Hmtcm {InÃepw AXn-kq-

£va-amb tImSn-°-W-°n\v IWn-I-I-fm¬ \n¿an-X-am-sW∂v Duln-°m-

at√m.

C\n as‰mcp {]h¿Ø\w sNbvXp-t\m-°mw.

A¬∏w ]©-kmc FSpØv Pe-Øn¬ ebn-∏n-°p-I.

]©-km-c-Ø-cn-Iƒ ImWm≥ Ign-bp-∂pt≠m? ImcWw Duln-°m-at√m.

]©-km-c-em-b-\n°v ]©-km-cbpsS a[pcapt≠m?

ebn®p tN¿∂ AXnkq£va IWn-I-Ift√ ]©-km-c-bpsS kz`m-hw

]©kmcemb-\n°v \¬Ip-∂-Xv?

Hmtcm ]Zm¿Yhpw \·t\{X-ßƒsIm≠v ImWm≥ Ign-bmØ{X

sNdnb IWn-I-I-fm¬ \n¿an-XamWv. CØcw IWn-I-Iƒ Hcp ]Zm¿Y-

Øns‚ F√m kz`m-hhpw Dƒs°m-≈p∂hbmWv.

]Zm¿YßfpsS hnhn[ Ah-ÿ-I-fnse IWnIm{I-ao-I-cWw

hnhn[ Ahÿ-I-fnep≈ ]Zm¿Yß-fpsS IWn-I-I-fp-ambn _‘-s∏´

a‰p Nne khn-ti-j-X-Iƒ ]´n-I-s∏-Sp-Ønbn-cn-°p-∂Xv {i≤n-°q.

$ IWn-I-Iƒ XΩn¬ AIeap≠v.

$ IWn-I-Iƒ \nc-¥cw Nen-°p-∂p.

$ IWn-I-Iƒ ]c-kv]cw BI¿jn-°p-∂p.

hnhn[ Ah-ÿ-I-fn¬ Cu khn-ti-j-XIƒ hyXym-k-s∏-́ n-cn-°p-∂p.

CsX-ß-s\-bm-sW∂v \ap°p t\m°mw.

NphsS sImSp-Øn-cn-°p∂ Nn{Xo-I-cWw {i≤n°q (Nn{Xw 4.4).



ASn-ÿm-\-imkv{Xw VIII 57

IT @ School Edubuntu
hnse PhET ep≈ State
of matter \nco£n-°p-I.

$ Jcw, {Zmh-Iw, hmXIw F∂o aq∂v Ah-ÿ-I-fnepw IWn-I-I-

fpsS {Iao-I-cWw Hcpt]mse-bmtWm?

$ Ch-bn¬ GXv Ah-ÿ-bn-emWv IWn-I-Iƒ hfsc ASpØmbn

ÿnXnsNøp-∂Xv?

$ IWn-I-Iƒ XΩn-ep≈ AIew G‰hpw IqSpX-ep-≈Xv GXhÿbn-

emWv?

NqSm-°p∂p

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

Jcw hmXIw................

XWp-∏n-°p∂p

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

ChnsS Ah-ÿm-]-cn-h¿Ø-\-Øn\v Imc-W-amb Du¿P-cq]w GXmWv?

Jcw, {Zmh-Iw, hmXIw F∂o Ah-

ÿ-I-fnse IWn-I-I-fpsS Ne\w

Nn{Xo-I-cn-®n-cn-°p-∂Xp \nco-£n-

°q. (Nn{Xw 4.5).
Xm]w BKn-cWw sNøp-tºmƒ

IWnI-I-fpsS NphsS ]d-bp∂

khn-ti-j-X-Iƒ°v F¥p am‰-ap-

≠m-Ip-∂p?

Nn{Xw 4.4

$ IWnI-I-fpsS Du¿Pw :

$ IWnI-Iƒ XΩn-ep≈ AIew :

$ IWnI-Iƒ XΩn-ep≈ BI¿jWw :

$ IWnI-IfpsS Ne\w :

Nn{Xw 4.5

Jcw {Zmh-Iw hmXIw

Ahÿm]cn-h¿Ø\w (Change of State)

sFkv NqSm-°p-tºmƒ Pe-ambn amdpsa∂pw Pew ho≠pw NqSm-°n-

bm¬ Xnf®v \ocm-hn-bm-Ip-sa∂pw \nßƒ ]Tn-®n-́ p-≠t√m.

CXp-t]mse F√m Ah-ÿ-Ifn-epap≈ -h-kvXp-°ƒ°pw Ahÿm]cn-

h¿Ø\w \S-°pat√m.

Xmsg sImSp-Øn-cn-°p∂ v̂tfmNm¿ v́ ]q¿Øn-bm-°q.
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Xm]w \¬In-bm-Wt√m JcsØ {Zmh-I-hpw {Zmh-IsØ hmX-I-hp-am°n

am‰n-b-Xv. F¶n¬ hmX-I-ß-fnse IWn-I-Iƒ°v Bbn-cn-°nt√ a‰p c≠v

Ah-ÿ-Ifnte-Xnt\-°mƒ Du¿Pw IqSp-X¬?

$ Jc]Zm¿Y-ß-fnse IWnI-Iƒ hfsc ASpØp ÿnXn-sN-øp-∂p.

Ahbv°v Ne-\kzmX{¥yw hfsc Ipd-hm-Wv.

$ {Zmh-I-mhÿ-bn¬ IWnI-Iƒ Xmc-X-tay\ ASpØp ÿnXn

sNøp∂p. Jcm-h-ÿ-bn-te-Xn-t\-°mƒ IqSp-X¬ kzmX-{¥y-tØmsS

IWn-I-Iƒ Nen-°p-∂p.

$ hmXImhÿ-bn¬ IWnI-Iƒ hfsc AI∂p ÿnXn-sN-øp-∂p.

IWn-I-I-fpsS Ne\kzmX{¥yw hfsc IqSp-X-em-Wv.

$ Xm]-\n-e-bn-ep≈ hyXymkw Ah-ÿm-]-cn-h¿Ø-\-Øn\v Imc-W-

am-Ip-∂p.

F√m Ah-ÿ-bnepw Xm]w \¬Ip-tºmƒ IWnI-I-fpsS Du¿Phpw Ne-

\hpw IqSp-Ibpw IWn-I-Iƒ XΩn-ep≈ BI¿jWw Ipd-bp-Ibpw

sNøp∂p.

Nne Jc-]-Zm¿Y-ßƒ NqSm-°n-bm¬

{Zmh-I-am-ImsX t\cn´v hmX-I-ambn

amdpw. Cu {]{In-bsb DXv]X\w
(Sublimation) F∂p ]d-bp∂p. Ah-

bpsS hmX-I-ßƒ XWp-∏n-®m¬ Jc-

ambn amdpw. ]m‰Kp-fn-I, Ab-Un≥

F∂nh CØ-c-Øn-ep≈ Jc-]-Zm¿Y-

ß-fmWv. sImSp-Øn-cn-°p∂ Nn{Xo-I-

cWw hni-I-e\w sNøq.

Xmsg sImSp-Ø ]´nI 4.3 hni-I-e\w sNbvXv Ah-ÿm-]-cn-h¿Ø\

thf-Ifn-ep-≠m-Ip∂ am‰-ßƒ Fgp-Xp-I.

Jcw hmXIw

{ZmhIw

{Z
h
o-I

-cW
w

L
\
o-̀
-h
n-°

¬

k
m{μ

o-I
-cW

w

L\o-̀ -hn-°¬

DXv]-X\w

]´nI 4.3

hnhn[ Ah-ÿ-I-fnse ]Zm¿Y-ß-fpsS hym]\w (Diffusion)

]Zm¿Y-I-Wn-I-I-fpsS as‰mcp khn-ti-jXIqSn ]cn-N-b-s∏-Smw.

NqSm-°p-tºmƒ Ffp-∏-Øn¬ _mjv]-am-Ip∂ Hcp ]Zm¿Y-amWv Ab-

Un≥ (Iodine). Ab-Uns‚ GXm\pw {InÃ-ep-Iƒ Hcp hm®v •mkn¬

FSpØv NqSm-°p-I. _mjv]w Kymkv Pmdn¬ tiJ-cn-°p-I. CXn-\p- ap-I-

fn-embn as‰mcp Kymkv Pm¿ tN¿Øp-hbv°pI (Nn{Xw 4.6).

_
mj

v]
o-I

-cW
w

Jcw {ZmhI {ZmhIw hmXI hmXIw {ZmhI Jcw hmX-I

amIp-tºmƒ amIp-tºmƒ amIp-tºmƒ -am-Ip-tºmƒ

IWnI-IfpsS Ne\w

IWnIIƒ XΩn-ep≈ AIew

IWnI-Iƒ XΩn-ep≈ BI¿jWw

IWnI-IfpsS Du¿Pw



ASn-ÿm-\-imkv{Xw VIII 59

$ _mjv]-Øns‚ \ndw \nco-£n-°pI.

$ Nph-sS-bp≈ Kymkv Pmdnse Ab-Un≥_mjv]-Øns‚

\nd-Øn\v F¥p am‰-amWv D≠m-Ip∂Xv?

$ apI-fn-ep≈ Pmdntem?

$ F¥m-Wn-Xn\p ImcWw?

Nμ\Øncn°v kpK-‘-ap-≠t√m. Nμ-\-Øncn IØn-°p-

tºmgmWv AXns‚ kpK-‘w apdn-bn¬ hym]n°p-∂Xv. IØn-

°p-tºmƒ kpK‘w s]s´∂p hym]n-°m-\p≈ Imc-W-sa-¥m-

bn-cn°pw?

Xm]-\n-ebpw hym]-\hpw XΩn¬ _‘-apt≠m? NqSp≈ ̀ £-W-Øns‚

K‘w Zqc-tØ°v s]s´∂p hym]n-°p-∂-sX-¥p-sIm≠v?

hmX-I-ß-fnepw {Zmh-I-ß-fnepw ]Zm¿Y-ß-fpsS hym]\w Hcpt]mse-

bmtWm?

Hcp _o°-dn¬ PesaSpØv AXn-te°v {i≤m-]q¿hw Hcp Xp≈n Nph-

∂-ajn Hgn°p-I.

F¥mWv ImWm≥ Ign-bp-∂Xv? ajn Pe-Øn¬ hym]n-°p--∂pt≠m?

Ab-Un≥ _mjv]-Øn-s‚bpw ajn-bp-sSbpw hym]\w Xmc-Xayw sNbvXp

hyXymkw Is≠-Øq.

hnhn[ Ah-ÿ-I-fnse IWn-I-I-fpsS Ne-\-hp-ambn hym]-\Øn\p≈

_‘-sa-¥mWv?

Jc]Zm¿Y-ßfn¬ CtX-t]mse hym]\w \S-°m-\p≈ km[yX Dt≠m?

Hcp •mkv tπ‰n¬ Hcp Xp≈n ajn hogvØn \nco-£n-°q.

Ne\kzmX-{¥y-ap≈ IWn-I-Iƒ kzb-tah ]c-kv]cw

Ie-cp-∂-Xns\ hym]\w (Diffusion) F∂p ]d-bp-∂p.

\nXy-Po-hn-X-Øn¬\n∂p hym]-\-Øn\v IqSp-X¬ DZm-l-c-W-ßƒ

Is≠Øq.

$ ]g-ß-fpsS aWw hym]n-°p-∂p.

$

$

ip≤-]-Zm¿Y-ßfpw an{in-X-ßfpw (Pure Substances and Mixtures)

]Zm¿Y-ß-fpsS hnhn[ Ah-ÿ-Iƒ, hyXykvX Ah-ÿ-I-fnse IWn-

I-I-fpsS kz`m-h-ßƒ F∂n-h-sb-°p-dn®v \nßƒ a\- n-em-°n-bt√m.

Nn{Xw 4.6
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]´nI 4.4

\mw \nXyPohn-X-Øn¬ ssIImcyw sNøp∂ Hmtcm hkvXphpw AXn-

kq£va IWn-I-I-fm¬ \n¿an-X-am-Wv. IWn-I-IfpsS kz`m-h-Øns‚ ASn-

ÿm-\-Øn¬ ]Zm¿Y-ßsf c≠mbn Xncn-°mw.

1.  ip≤-]-Zm¿Y-ßƒ 2.  an{in-X-ßƒ

Pe-Øn-s‚bpw D∏n-s‚bpw kz¿W-Øn-s‚bpw IWn-I-Iƒ°v AX-Xn-t‚-

Xmb hyXykvX kz`m-h-ßft√ D≈Xv. Cßs\ Htc kz`m-h-ap≈ IWn-

I-I-fm¬ \n¿an-X-amb ]Zm¿Y-ßsf ip≤-]-Zm¿Y-ßƒ F∂p hnfn-°p-

∂p. D∏psh≈-Øn¬ D∏ns‚ kz`m-h-ap≈ IWn-I-Ifpw Pe-Øns‚ kz`m-

h-ap≈ IWn-I-Ifpw ImWp-a-t√m. Cßs\ hyXykvX kz`m-h-ap≈ IWn-

I-I-fm¬ \n¿an-X-amb ]Zm¿Y-ßsf an{in-X-ßƒ F∂p hnfn-°p∂p.

X∂n-cn-°p∂ ]Zm¿Y-ßsf ip≤-]-Zm¿Y-ßƒ, an{in-X-ßƒ F∂p Xcw-

Xn-cn-°p-I.

kz¿Ww, tkmUmshffw, aÆv, Pew, sFkv, \ocm-hn, ]©-kmc, D∏v,

Im¿_¨ ssUHm-Ivssk-Uv, ]©-km-c-em-b-\n, D∏pemb-\n.

ip≤-]-Zm¿Yw an{inXw

$ kz¿Ww $ tkmUm-sh≈w

$ $

$ $

$ $

$ $

\nßƒ°-dn-bm-hp∂ IqSp-X¬ ]Zm¿Yßƒ tN¿Øv ]´nI hn]p-eo-I-cn-

°pI.

 IT @ School Edubuntu hn¬ school resources se

]Zm¿Yß-fpsS h¿Ko-I-cWw F∂ `mKw \nco£n-°p-I.

an{in-X-Ønse LS-I-ßƒ th¿Xn-cn-°mw

{]Ir-Xn-bn¬ ImW-s∏-Sp∂ an° ]Zm¿Y-ßfpw an{in-X-ß-fm-Wv.

DZm: aÆv, IS¬sh-≈w, ]md-s∏m-Sn, aW¬, \Zo-P-ew, hmbp. Ch-bnse

LS-I-ß-sf-∏‰n Nn¥n®pt\m°q.

\nXyPohn-X-Øn¬ an{in-X-ß-fnse LS-I-ßƒ th¿Xn-cn-t°≠ kμ¿ -̀

ßƒ D≠t√m.

an{in-X-Ønse LS-I-ßƒ th¿Xn-cn-t°-≠n-h-cp∂ Nne kμ¿`-ßƒ

Xmsg X∂n-cn-°p-∂Xp {i≤n-°p-I. IqSp-X¬ DZm-l-c-W-ßƒ Is≠-Øq.

$ s\√n¬\n∂v ]Xncp th¿Xn-cn-°p-∂p.

$ Nmb-bn¬\n∂p Nmb-®≠n am‰p∂p.

$ IS¬sh-≈-Øn¬\n∂v D∏v th¿Xn-cn-°p-∂p.

$

$
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GXm\pw an\n‰p-Iƒ A\-°msX h®-tijw ]cn-tim-[n-°p-I.

F¥p kw -̀hn-°p∂p?

CXn\p ImcWw F¥v?

GXv {Zmh-I-amWv ASn-̀ m-KØp ImW-s∏-Sp-∂Xv? F¥psIm≠v?

Cu an{in-X-Øn¬\n∂p Pe-hpw asÆ-Æbpw th¿Xn-cn-°m-\p≈ am¿Kw

\n¿tZ-in-°mtam?

CØ-c-Øn¬ ]c-kv]cw Ie-cmØ {Zmh-I-ßsf Ah-bpsS an{in-X-

Øn¬\n∂p th¿Xn-cn-°m\p≈ Hcp D]-I-c-W-amWv sk∏-td-‰nMv

^W¬.

sk∏-td-‰nMv ^W¬ D]-tbm-Kn®v {Zmh-I-an-{in-XsØ th¿Xn-cn-°p∂

coXn {i≤n-°q. (Nn{Xw 4.9)

DXv]-X\w (Sublimation)

Ab-Un≥ {InÃ¬ NqSm°n Ab-Un≥ _mjv]w tiJ-cn-®Xv Hm¿a-

bnt√? NqSm-°p-tºmƒ {Zmh-I-am-ImsX t\cn v́ _mjv]-am-Ip∂ ]Zm¿Y-

am-Wt√m Ab-Un≥. Cu kz`m-h-ap≈ a‰p ]Zm¿Y-ßƒ Dt≠m? hnhn[

sSÃvSyq-_p-I-fn¬ I¿∏q-cw, ]m‰Kp-fn-I, Atam-Wnbw t¢mssdUv

F∂nh NqSm°n \nco-£n-°q. Ch DcpIn {Zmh-I-am-Ip-∂p-t≠m?

Hcp Jc]Zm¿Yw NqSm-°p-tºmƒ {Zmh-I-am-ImsX t\cn´p hmX-

I-ambn amdp∂ {]{Inbbv°v DXv]-X-\w F∂p ]d-bp∂p. DXv]-

X\ kz`m-h-ap≈ LS-I-ßsf an{in-X-ß-fn¬\n∂p th¿Xn-cn-

°m≥ Cu coXn D]-tbm-Kn-°m-a-t√m.

Atam-Wnbw t¢mssdUpw aWepw tN¿∂ an{in-X-Ønse LS-

I-ßsf th¿Xn-cn-°p∂ {Iao-I-c-W-Øns‚ Nn{Xo-I-cWw

(Nn{Xw 4.10) \¬In-bXp t\m°q. Nn{Xw \nco-£n®v {]h¿Ø\-

{Iaw Fgp-Xq. ip≤-amb Atam-Wnbw t¢mssdUv e`n-®-sX-

ßs\?

sk≥{Sn-^yqtKj≥ (Centrifugation)

IWn-I-I-fpsS `mc-hy-Xym-k-Øns‚ ASn-ÿm-\-Øn¬ an{in-X-

Ønse LS-I-ßsf th¿Xn-cn-°m-\p≈ Hcp am¿K-am-Wn-Xv. ¢n\n-

°¬ em_p-I-fn¬ c‡-km-ºn-fp-I-fn¬\n∂p c‡-tImiw

th¿Xn-cn-°m\pw cmk-]-co-£-W-ßƒ sNøptºmƒ Ah-

£n]vXw thK-Øn¬ th¿Xn-cn-°m\pw Cu am¿Kw D]-tbm-Kn-

°p-∂p. kmºnƒ AS-ßnb {Zmh-Iw sSÃv Syq_p-I-fn¬ FSpØv

D]-I-c-W-Øn¬ h®v Hcp tI{μw B[m-c-am°n Id-°p-∂p.

At∏mƒ `mcw IqSnb IWn-I-Iƒ tI{μ-Øn¬\n∂v AI∂pw

`mcw Ipd-™h tI{μ-Øn\v ASp-Øp-ambn th¿Xn-cn-bp-∂p.

sk∏-td-‰nMv ^W¬

Nn{Xw 4.9

_¿W¿

L\o-̀ -hn®

Atam-Wnbw

t¢mssdUv

-̂W¬

tIm´¨

Atam-Wnbw

t¢mssdUv

_mjv]w

ssN\m Unjv

Atam-Wnbw t¢mssd-Uns‚

DXv]-X\w

Nn{Xw 4.10
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Nn{Xw 4.12 (a)

Nn{Xw 4.12 (b)

ssXcn¬\n∂p shÆ th¿Xn-cn-°m≥ Cu {]{Inb {]tbm-P-\-s∏-Sp-Øp∂p.

s{Ima-t‰m-{Km^n (Chromatography)

dn_¨ BIr-Xn-bn¬ apdn-s®-SpØ Hcp ^n¬‰¿ t]∏-dn¬, Hc-‰-Øn\v

ASp-Ømbn kvsI®v t]\bnse IdpØ ajn-sIm≠v AS-bm-f-an-Sp-I. CXv

Nn{X-Øn¬ (Nn{Xw 4.12 (a)) ImWn-®n-cn-°p-∂Xp t]mse Hcp _o°-

dnse Pe-Øn¬ XmgvØn hbv°p-I.

$ ^n¬‰¿ t]∏-dn-eqsS Pew apI-fn-te°v Db-cp-tºmƒ F¥p \nco-

£n°mw?

$ hyXykvX \nd-ßƒ ^n¬‰¿ t]∏-dn¬ ImWp-∂-Xn¬ \n∂pw F¥p

a\- n-em°mw?

CØ-c-Øn¬ an{in-X-ß-fnse LS-I-ßƒ th¿Xn-cn-°m-\p-]-tbm-Kn-°p∂

am¿K-amWv s{Ima-t‰m-{Km-̂ n.

Htc emb-I-Øn¬ Aen™ptN¿∂ H∂n-e-[nIw eo\-ßsf th¿Xn-

cn-°m≥ D]-tbm-Kn-°m-hp∂ Hcp am¿K-amWv s{Ima-t‰m-{Km-^n.

Cu coXn BZyw {]tbm-Kn-®Xv \nd-ap≈ ]Zm¿Y-ßƒ th¿Xn-cn-

°m-\m-bXpsIm≠mWv  Cu {]{Inb s{Ima-t‰m-{Km^n F∂v Adn-

b-s∏-´Xv.

sk≥{Sn-̂ yqPv Id-ßp-tºmƒsk≥{Sn-̂ yqPv

s{Ima-t‰m-{Km^n {]tbm-P-\-s∏-Sp-Øp∂ Nne

kμ¿ -̀ßƒ t\m°q.

$ Nmb-ß-fn¬\n∂v LS-I-ßƒ th¿Xn-cn-°m≥.

$ c‡-Øn¬ Ie¿∂ hnjmw-ißƒ th¿Xn-cn-

®-dn-bm≥.

an{in-X-Ønse LS-I-ßƒ th¿Xn-cn-°p-∂-Xn-

\p≈ GXm\pw am¿K-ßƒ ]cn-N-b-s∏-´-t√m.

H∂n-tesd am¿K-ßƒ D]-tbm-Kn®pw a‰v B[p-

\n-I-am¿K-ßƒ D]-tbm-Kn®pw an{in-X-Ønse LS-

I-ßƒ th¿Xn-cn-t°-≠-Xmbnhcpw. Ch Db¿∂

¢mkp-I-fn¬ ]cn-Nb-s∏-Smw.

Nn{Xw 4.11

Hcp {Zmh-I-an-{in-X-Ønse Ate-b-ß-

fmb LS-I-I-Wn-I-Isf Ah-bpsS `mc-

hy-Xym-k-Øns‚ ASn-ÿm-\-Øn¬

th¿Xn-cn-°m≥ sk≥{Sn-^yqPv (Nn{Xw

4.11) F∂ D]-I-cWw {]tbm-P-\-s∏-Sp-

Øp-∂p. Cu {]{Inb sk≥{Sn-^yq-tK-

j≥ F∂-dn-b-s∏-Sp-∂p.

A[n-tim-jWw s{Ima-t‰m-{Km-̂ n-°m-[mcw

kq£va kpjn-c-ß-fn-eqsS `qKp-cp-Xz-Øn\v FXn-

cmbn {Zmh-I-ßƒ apI-fn-te°v Db-cp∂ {]Xn-`m-

k-amWv tIin-I-Xzw. ^n¬‰¿ t]∏-dnse AXn-

kq£va kpjn-c-ß-fneqsS Cßs\ apI-fn-te°v

Dbcp∂ emb-I-Øn-eqsS eo\-Øns‚ IWn-I-Iƒ

apI-fn-te°v Db-cp-∂p. ^n¬‰¿ t]∏dpw IWn-I-

Ifpw XΩn-ep≈ BI¿jWw aqew IWn-I-Iƒ

^n¬‰¿ t]∏-dn¬ ]‰n-∏n-Sn-°p∂ {]{In-b-bmWv

A[n-tim-j-Ww (Adsorption). tIin-I-XzØ-n-eqsS,

A[n-tim-jW \nc-°n-ep≈ hyXym-k-a-\p-k-cn®v

IWn-I-Iƒ ^n¬‰¿ t]∏-dns‚ D]-cn-X-e-Øn¬

th¿Xn-cn-°-s∏-Sp-∂p.
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{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h

$ ]Zm¿YßfpsS khn-ti-j-X-Iƒ hni-Zo-I-cn-°m≥ Ignbp-∂p.

$ ]Zm¿Y-Øns‚ hnhn[ Ah-ÿ-Ifpw kz`m-h-khnti-j-X-Ifpw

Xncn-®-dn™v ]Zm¿Y-ßsf h¿Ko-I-cn-°m≥ Ign-bp-∂p.

$ ]Zm¿Y-Øns‚ hnhn[ Ah-ÿ-I-fnse IWnIm-{I-ao-I-cWw Xncn-

®-dnbm\pw  Nn{Xo-I-cn-°m\pw Ign-bp-∂p.

$ hmXI ˛ {ZmhI Ah-ÿ-I-fnse hym]\w hniZo-I-cn-°m\pw

\nXy-Po-hn-X-Øn¬ {]tbm-P-\-s∏-Sp-Øm\pw Ign-bp-∂p.

$ ip≤-]-Zm¿Y-ß-sfbpw an{in-X-ß-sfbpw Xncn-®-dn™v ]´n-I-s∏-

Sp-Øm≥ Ign-bp-∂p.

$ LS-I-ß-fpsS kzm`m-h-k-hn-tij-X-Iƒ ASn-ÿm-\-am°n an{in-

X-ß-fpsS LSI-ßsf th¿Xn-cn-°m-≥ Ign-bp-∂p.

$ an{in-X-Ønse LS-I-ßƒ th¿Xn-cn-°m-\p≈ am¿Kßƒ hniZo-

I-cn-°m\pw \nXy-Po-hn-X-Øn¬ {]tbm-P-\-s∏-Sp-Øm\pw Ign-

bp∂p.

hne-bn-cpØmw

1. GXm\pw an{in-X-ßƒ \¬In-bn-cn-°p-∂p. Ah-bnse LS-I-ßƒ

th¿Xn-cn-°m-\p≈ am¿Khpw AXp Xnc-s™-Sp-°m\p≈ Imc-

Whpw ]´n-I-s∏-Sp-Øp-I.

2. Ahÿm]cnh¿Ø\w \S-°p-tºmƒ IWn-I-Iƒ°p≠m-Ip∂ Nne

am‰-ßƒ \¬In-bn-cn-°p-∂p. Ch-bn¬ \n∂v

Pew Xnf®v \ocm-hn-bm-Ip-tºmgpw \ocmhn XWpØv Pe-am-Ip-tºmgpw

IWn-I-Iƒ°p≠mIp∂ am‰-ßƒ Is≠Øn ]´n-I-s∏-Sp-Øq.

$ AIew IqSp-∂p.

$ BI¿jW_ew Ipd-bp-∂p.

$ Du¿Pw IqSp-∂p.

an{inXw am¿Kw ImcWw

D∏pw Atam-Wnbw t¢mssdUpw

]©-kmcemb\n

s]t{Smfpw asÆ-Æbpw

I¿∏q-chpw •mkv s]mSnbpw

Ccp-ºp-s]m-Snbpw aWepw

JT
 �
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$ Ne-\-th-Kw IqSp-∂p.

$ AIew Ipd-bp-∂p.

$ Du¿Pw Ipd-bp-∂p.

$ BI¿j-W-_ew IqSp-∂p.

$ Ne\thKw Ipd-bp-∂p.

3. Hcp hm®v•mkn¬ Xpd∂ph®n-cp-∂ kv]ncn‰v A¬∏kabw Ign-bp-

tºmƒ A{]-X-y-£-am-Ip-∂p. NphsS sImSp-Ø {]Xn-`m-k-ßfn¬

GsX√mw CXn\v Imc-W-am-bn-́ p-≠v?

a) DXv]-X\w b) tkz-Z\w

c) _mjv]o-I-cWw d) hym-]\w

4. D∏v, Atam-Wnbwt¢mssd-Uv, aW¬ F∂nh tN¿∂ an{in-X-Ønse

LS-I-ßƒ th¿Xn-cn-°m≥ GsX√mw am¿K-ßƒ D]-tbm-Kn°mw?

D]-tbm-Kn-°m-hp∂ am¿K-ßƒ icn-bmb {Ia-Øn¬ Fgp-Xp-I.

5. km[m-cW Pe-Øn¬ \nc-h[n eh-W-ßƒ AS-ßn-bn-́ p-≠-t√m.

a) eh-W-ßsf \o°w sNbvXv ip≤-P-e-am°n am‰m≥ kzoI-cn-°m-

hp∂ am¿K-sa¥v?

b) GXp Xcw an{in-X-ß-fn-emWv Cu coXn {]tbm-P-\-s∏-Sp-Øp-I?

c) CØ-c-Øn¬ ip≤o-I-cn® Pe-am-Wv UnÃn¬Uv hm´¿. CXp-]tbm-

Kn-°p∂ c≠p kμ¿ -̀ßƒ Fgp-XpI.

6. Xmsg sImSp-Ø {]kvXm-h-\-I-fn¬\n∂v Jc-]-Zm¿Y-ßƒ°p tbmPn-

®h am{Xw (�) sNøp-I.

IWn-I-Iƒ°v Ne\kzmX{¥yw Ipd-hm-Wv.

IWn-I-Iƒ XΩn-ep≈ AIew hfsc IqSp-X-em-Wv.

IWn-I-Iƒ hfsc ASpØSpØv ÿnXnsNøp-∂p.

IWn-I-I-fpsS Du¿Pw hfsc IqSp-X-em-Wv.

XpS¿{]-h¿Ø\ßƒ

1. XSn-sIm-≠p≈ Hcp sNdnb -N-Xp-c-°´sbSpØp hym]vXw ImWpI

(N-Xp-c-°-́ -bpsS hym]vXw = \ofw � hoXn � Dbcw).

Hcp henb Afhv Pmdn¬ ap°m¬ `mK-tØmfw Pe-sa-SpØp Pe-

\n-c∏v tcJ-s∏-Sp-Øp-I. N-Xp-c-°´ Pmdnse Pe-Øn¬ XmgvØpI

(N-Xp-c-°´ Pe-Øn¬ ap°p∂Xn\v klm-b-I-ambn BWn-Iƒ

]q¿W-ambpw D≈n-emIpwhn[w Xdbv°mw). Pe-\n-c-∏n-ep-≠mb hy-

X-ymkw tcJ-s∏-Sp-Øp-I.

a) Pe-\n-c-∏n-ep-≠mb hy-X-ym-khpw N-Xp-c-°´-bpsS hym-]vXhpw

XΩn¬ _‘-apt≠m?

b) ]Zm¿Y-ß-fpsS GXp kz-̀ m-h-amWv Cu ]co-£-W-Øn-eqsS hy‡-

am-Ip-∂-Xv.
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2. Ce-Ivt{Sm-WnIv _me≥kp-Iƒ km¿h-{Xn-I-am-W-t√m. Hcp _eq¨

hmbphn√msX Hcp Ce-Ivt{Sm-WnIv _me≥kn¬ h®v `mcw

ImWpI. hmbp-\n-d-®-tijw ho≠pw `mcw ImWp-I. _eq-Wn-ep≈

hmbp-hns‚ `mcw Is≠-Ømtam?

hnhn[ hep-∏-ap≈ _eq-Wp-Iƒ D]-tbm-Kn-®pw _eq-Wn-\p-≈nse

hmbp-hns‚ Afhp hy-X-ym-k-s∏-Sp-Ønbpw ]co-£Ww Bh¿Øn-

°p-I.

3. Hcp sNdnb t_m´n-en¬ tNm°p-s]mSn Ie-°nb Pe-sa-Sp-°p-I.

t_m´n-en¬ Hcp Nc-Sp-sI-́ nbtijw hfsc thK-Øn¬ hrØ-Øn¬

Id-°p-I. Iptd ka-b-Øn-\p-tijw \nco-£n-°p-I.

kkvs]≥j≥ cq]-Øn-ep≈ a‰p an{in-X-ßƒ D]-tbm-Kn®p

{]h¿Ø\w Bh¿Øn-°p-I, an{in-X-Ønse LS-I-ßsf th¿Xn-

cn-°m-\p≈ GXp am¿Khp-ambn CXns\ _‘n∏n°mw? Cu XØzw

{]tbm-P-\-s∏-Sp-Øp∂ kμ¿ -̀ßƒ Dt≠m? Ipdn∏p Xbm-dm°q.

4. Hcp henb sh≈ -tNm°pIjWw FSpØv AXns‚ Nph-´n¬

\n∂v A¬∏w apI-fn-embn Idp-Ø-ajn D]-tbm-Kn®v Hcp AS-bm-f-

an-Sp-I. tNm°pIjW-Øns\ Hcp hm®v•mknep≈ Pe-Øn¬ ew_-

ambn \n¿Øp-I. Iptd ka-b-Øn-\p-tijw am‰-ßƒ \nco-£n-°p-

I. hnhn[ tNm°pIjWß-fn¬ hy-X-ykvX \nd-ap≈ kvsI®v t]\-

Iƒ D]-tbm-Kn®v AS-bm-f-an v́ ]co-£Ww Bh¿Øn-°p-I. an{in-

X-ß-fnse LS-I-ßƒ th¿Xn-cn-°m≥ \nßƒ ]Tn® GXp am¿K-

ambn CXv D]-tbm-Kn°mw?



ASn-ÿm-\-imkv{Xw VIII68

\mw A[nh-kn-°p∂ `qan sshhn[-y-am¿∂ ]Zm¿Y-ß-fm¬ kº-∂-am-

Wt√m. hnhn[ Ah-ÿ-I-fn-embn ImW-s∏-Sp∂ Cu ]Zm¿Y-ß-fn¬ an°-

hbpw an{in-X-ßfpw a‰p-≈h ip≤-]-Zm¿Y-ß-fp-am-Wv. \nßƒ°p kp]-cn-

Nn-X-amb ]Zm¿Y-ßsf an{in-X-ß-fmbpw ip≤-]-Zm¿Y-ß-fmbpw Xcw-Xn-

cn-°m-a-t√m. Nn{X-Øn¬ CØcw ]Zm¿Y-ß-ƒ ImWp∂pt≠m? Cu

]Zm¿Y-ßsf√mw Fßs\bmbn-cn°pw \n¿an-°-s∏-´n-cn-°p-I?

Hcp IjWw I¬°-≠-sa-SpØv s]m´n-®p-t\m-°q. e`n® Ij-W-ßsf

ho≠pw sNdnb Ij-W-ß-fm-°q. Cßs\ ho≠pw ho≠pw sNdp-Xm°n

F{X-tØmfw sNdp-Xm-°m-sa∂v Nn¥n-®n´pt≠m?

I¬°≠w, s]m´mkyw s]¿amw-K-t\‰v, kz¿Ww, sh≈n F∂nh ip≤-]-

Zm¿Y-ßfmWt√m. I¬°≠emb-\n-bnepw s]m´mkyw s]¿amwK-t\‰v

emb-\n-bnepw IWn-I-Iƒ ImWm≥ Ign-bmØXv Ah AXn-kq£va IW-

ß-fmbXpsIm-≠m-sW∂v \nßƒ°-dn-bm-at√m.

C\n Hcp {]h¿Ø\w sNbvXp-t\m-°q.

Hcp ssN\mUnjn¬ Ht∂m ct≠m I¿∏q-c°-j-W-ßƒ FSp-°p-I.

ssN\m-Unjv kmh-[m\w NqSm°nt\m°q. F¥mWv \nco-£n-°p-∂Xv?

$ I¿∏q-c-Øn-\p-≠m-Ip∂ am‰w F¥v?

$ K‘w A\p-̀ -hs∏-Sp-∂pt≠m?

I¿∏qcw ]q¿W-ambpw A{]-Xy-£-am-bn´pw AXns‚ K‘w Np‰p-]mSpw

tIm∏¿kƒt^‰v

emb\n

D∏psh≈w

]©-kmc

emb\n

tIm∏¿

kƒ^¿Im¿_¨ Ccp-º-bncv

s]m´m-kyw

s]¿amwK-t\‰v

emb\n
Pew
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\ne-\n¬°p-∂nt√? Chn-sSbpw I¿∏q-c-Øns‚ IWn-I-Iƒ ImWp-∂n-

√t√m? CXn¬\n∂pw I¿∏qcw AXn-kq-£va-I-W-ß-fmbn hmbp-hn¬

hym]n-®n-cn-°p-∂p F∂t√ a\- n-em-t°-≠Xv?

Hcp hm®v•mkn-se-SpØ Pew _mjv]o-I-cn-°p-tºmgpw CXp-X-s∂-bt√

kw`-hn-°p-∂-Xv?

I¬°-≠-hpw s]m´mkyw s]¿amw-K-t\‰pw Pehpw I¿∏q-c-hp-sa√mw AXn-

kq-£va-I-W-ß-fm¬ \n¿an-X-am-sW∂p a\- n-em-°m-at√m.

CXp-t]mse kz¿Ww, sh≈n XpSßn ip≤]Zm¿Y-ß-sf√mw AXn-

kq£va-I-W-ß-fm¬ \n¿an-X-amWv.

ip≤-]-Zm¿Y-ßsf ho≠pw hnL-Sn-∏n-°m≥ Ign-bptam?

Hcp t_mbn-enMv Syq_n¬ Im¬`mKw ]©-kmc FSpØ tijw ]™n

D]-tbm-Kn®v AS-bv°p-I. AXn-\p-tijw t_mbn-enMv Syq_v i‡n-bmbn

NqSm-°n-t\m-°q (Nn{Xw 5.1). F¥mWv \nco-£n-°p-∂Xv? t_mbn-enMvv

Syq_ns‚ hi-ß-fn¬ F¥mWp ImWm≥ Ign-bp∂Xv?

$

$

]©-kmc NqSm-°n-b-t∏mƒ Fs¥√mw ]Zm¿Y-ß-fmWv e`n-®Xv?

]©-km-c-bpsS LS-I-ßƒ Im¿_Wpw Pe-hp-am-sW∂v t_m[y-am-bt√m.

]©-kmc NqSm-°n-b-t∏mƒ In´nb Im¿_-Wns\ ho≠pw LS-I-

ßfm°m≥ km[n-°n-√. ]t£, Pe-ØneqsS sshZypXn IS-Øn-hn-́ m¬

AXns\ ssl{U-P\pw HmIvkn-P-\p-ambn hn -̀Pn-°m-sa∂v k¿ lw{^n

tUhn (Sir Humphry Davy) 1806 ¬ I≠p-]n-Sn-®p. ssl{U-P≥ HmIvkn-

P\n¬ IØp-tºmƒ Pew D≠m-Ipsa∂ sl≥dn Imh‚njv (Henry
Cavendish) F∂ imkv{X-⁄s‚ I≠p-]n-Sn-Ø-amWv CXnte°p \bn-®Xv.

]©-kmc F∂ ip≤-]-Zm¿YsØ Im¿_¨, ssl{U-P≥, HmIvkn-P≥

F∂o LS-I-ß-fm-°m≥ Ign-bpw. AXp-t]mse Pew F∂ ip≤-

]Zm¿YsØ ssl{U-P≥, HmIvkn-P≥ F∂o LS-I-ß-fm-°m≥ km[n-

°pw. AtX-k-abw Im¿_¨, ssl{U-P≥, HmIvkn-P≥, kz¿Ww, sh≈n

apX-emb ip≤]Zm¿Y-ßsf ho≠pw cmk-{]-h¿Ø-\-Øn-eqsS LS-I-

ß-fm-°m≥ km[n-°n-√.

aqeIßfpw kwbp‡ßfpw (Elements and Compounds)

ip≤-]-Zm¿Yßƒ c≠p Xc-ap-s≠∂v Ct∏mƒ a\- n-em-bt√m. Ch-bn¬

cmk-{]-{In-b-bn-eqsS hnLSn-∏n®v LS-I-ß-fm-°m≥ km[n-°mØ ip≤-]-

Zm¿Y-ßsf aqe-I-ßƒ F∂p ]d-bp-∂p. aqe-I-ßƒ°v IqSp-X¬ DZm-l-c-

W-ßƒ Is≠Øn ]´n-I-s∏-Sp-Øq.

$ ssl{U-P≥ $

]©-kmc NqSm-

°p∂ {]h¿Ø\w

Nn{Xw 5.1

sl≥dn Imh‚njv

(1731 - 1810)

k¿ lw{^n tUhn

(1778 - 1829)



ASn-ÿm-\-imkv{Xw VIII70

NphsS ]´n-I-bn-ep≈ aqe-I-ßƒ°v t]cp \¬In-bn-cn-°p-∂-Xns‚

ASnÿm\w Is≠Øn ]´nI ]q¿Øn-bm-°q.

ct≠m AXn-e-[n-Itam aqe-I-ßƒ cmk-{]-{In-b-bn-eqsS tN¿∂p-≠m-

Ip∂ ]Zm¿Y-ß-fmWv kwbp-‡-ßƒ. Chsb cmk-{]-{In-b-bn-eqsS

LS-I-aqeIß-fm°n am‰m≥ Ign-bpw. kwbp-‡-ßƒ°v IqSp-X¬ DZm-

l-c-W-ßƒ Is≠Øn imkv{X-]p-kvX-IØn¬ Ipdn-°q.

$ Pew $ ]©-kmc

$ $

cmk-{]-h¿Ø-\-ß-fn-eqsS hnL-Sn-∏n®v LS-I-ß-fm-°m≥ Ign-bmØ

ip≤-]-Zm¿Y-ß-fmWv aqe-I-ßƒ (Elements). cmk-{]-h¿Ø-\-ß-

fn-eqsS ct≠m AXn-e-[n-Itam aqe-I-ßƒ tN¿∂p-≠m-Ip∂ ]Zm¿Y-

ß-fmWv kwbp‡-ßƒ (Compounds).

aqe-I-ß-fpsS t]cp h∂ hgn

Hmtcm aqe-I-Øn-s‚bpw t]cp h∂-sX-ß-s\-bm-sW∂p Nn¥n-®n-

´pt≠m?

BZy-Im-e-ß-fn¬ ÿew, cmPyw, ̀ qJ-fiw, kz`m-h-Kp-W-ßƒ, imkv{X-

⁄¿, {Kl-ßƒ, D]-{K-l-ßƒ F∂n-h-bp-ambn _‘-s∏-́ mWv aqe-I-

ßƒ°p t]cp-Iƒ \¬In-b-Xv.

Nne DZm-l-c-W-ßƒ {i≤n-°q.

aqeIw \ma-I-c-W-Øn\v ASn-ÿm\w

Atacnjyw ................................................................................................

{^m≥kyw ................................................................................................

dq_n-Unbw ................................................................................................

πqt´m-Wnbw ................................................................................................

ssS‰m-\nbw ................................................................................................

sa≥U-eohnbw ................................................................................................

dqY¿t^m-Un-bw ................................................................................................

aqeIw \ma-I-c-W-Øn\v ASn-ÿm\w

s]mtfm-Wnbw t]mf≠v ˛ cmPyw

Iyqdnbw tacn Iyqdn ˛ imkv{X-⁄-

t{Imanbw t{Imw ˛ \ndw

C≥Unbw C≥UntKm ˛ \ndw

t¢mdn≥ t¢mtdm ˛ \ndw

s\]v‰yq-Wnbw s\]v‰yq¨ ˛ {Klw

bqtdm-]nbw bqtdm∏v ˛ `qJfiw

]´nI 5.1

]´nI 5.2

s_gvko-en-bkv

BZy-Im-e-ß-fn¬ Nn{X-ß-

fmWv aqe-I-ß-fpsS {]Xo-

I-ß-fmbn D]-tbm-Kn-®n-cp-

∂-Xv. B[p-\n-I-co-Xn-bn-

ep≈ {]XoIk{º-Zmbw

Bhn-jvI-cn-®Xv s_gvko-

en-bkv F∂ kzoUnjv

imkv{X-⁄-\m-Wv.

sken-\n-bw, tXmdn-bw,

kodnbw, knen -°¨

F∂o aqe-I-ßƒ s_gvko-

en-bkv I≠p-]n-Sn-®p.

s_gvko-en-bkv

(1779 - 1848)

IT@School Edubuntu hn¬

kalziumold D]-tbm-Kn®v

aqe-I-ß-fpsS t]cp h∂

hgn-Iƒ Is≠-Øp-I.
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{]Xo-I-ßƒ (Symbols)

aqe-I-ßsf {]Xn-\n-[m\w sNøm≥ {]Xo-I-ßƒ D]-tbm-Kn-°p-∂p. ]e

coXn-bn¬ aqe-I-ßƒ°v {]Xo-I-ßƒ \¬In-bn-cn-°p-∂p.

Nne DZm-l-c-W-ßƒ t\m°q.

aqeIw Cw•ojv \maw {]XoIw

Im¿_¨ Carbon C

HmIvkn-P≥ Oxygen O
ss\{S-P≥ Nitrogen N

ssl{U-P≥ Hydrogen H
kƒ^¿ Sulphur S

Cw•ojv \maØnse BZy A£-c-ß-fmWv ]´n-I-bnse aqe-I-ß-fpsS

{]Xo-Ißfmbn D]-tbm-Kn-®n-cn-°p-∂-Xv. Cw•ojnse henb A£-c-ß-

fm-Wvv {]Xo-Ißfmbn D]-tbm-Kn-°p-∂-Xv.

F∂m¬ Nne aqe-I-ß-fpsS {]Xo-I-ßfmbn Cw•ojv \maØnse BZy

A£-c-Øn\v ]pdsa c≠m-asØ A£-ctam at‰-sX-¶nepw {][m\ A£-

ctam sNdnb A£-cambn IqsS D]-tbm-Kn-°p-∂p.

aqeIw Cw•ojv \maw {]XoIw

Im¬knbw Calcium Ca

t¢mdn≥ Chlorine Cl

t{Imanbw Chromium Cr

t{_man≥ Bromine Br

s_dn-enbw Beryllium Be

aqeIw em‰n≥ \maw {]XoIw

tkmUnbw Natrium Na

s]m´mkyw Kalium K
tIm∏¿ Cuprum Cu

Ab¨ Ferum Fe

IT@ School Edubuntu hn¬ School resources se

aqe-I-ßƒ F∂ `mKw ImWp-I.

]´nI 5.3

]´nI 5.4

]´nI 5.5

Nne aqe-I-ß-fpsS {]Xo-I-ßƒ Ah-bpsS em‰n≥ `mj-bnse  t]cp-I-

fn¬\n∂mWv kzoI-cn-®n-́ p-≈-Xv. DZm-l-c-Wßƒ t\m°q.
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aqe-I-ßsf Dƒs°m-≈n-®p-≠m-°nb Bh¿Ø\∏´n-I-bmWv Nn{X-Øn¬

sImSp-Øn-cn-°p-∂-Xv (Nn{Xw 5.2).  (Bh¿Ø\∏´n-I- t]Pv 159 ImWp-I).

He

aqeIßfpsS X∑m-{X-Iƒ

Nn{Xw 5.3

Ne

O2

S8
P4

]´nI hniI-e\w sNbvXp Xmsg ]dbp-∂h Is≠-Øq.

$ \nßƒ°v ]cn-N-b-ap-≈ aqe-I-ßƒ.

$ \nßƒ t\cn´p I≠ aqe-I-ßƒ.

$ \nXy-Po-hn-X-Øn¬ \ap°v IqSp-X¬ {]tbm-P-\-s∏-Sp∂ aqe-I-ßƒ.

$ Jcw, {Zmh-Iw, hmXIw F∂o Ah-ÿ-I-fn¬ ImWp∂ GXm\pw

aqe-I-ßƒ Xcw-Xn-cn®v ]´n-I-s∏-Sp-Øp-I.

B‰hpw X∑m{Xbpw (Atom and Molecule)

Hcp aqe-I-Øns‚ G‰hpw sNdnb IWw F¥m-sW∂p t\m°mw.

Im¿_¨ Hcp aqe-I-am-W-t√m. Im¿_¨ aqeIw [mcmfw sNdp-I-W-

ßƒ tN¿∂-Xm-Wv. Im¿_¨ IjWsØ ho≠pw sNdp-Xm°n AXn-

kq-£v-a-I-W-ß-fm-°p∂ Imcyw Nn¥n-®p-t\m-°q. Cßs\ hn -̀Pn-°p-tºmƒ

Im¿_-Wns‚ F√m KpW-ßfpw ImWn-°p∂ G‰hpw sNdnb Hcp IWw

e`n-°p-a-t√m. Cu IWsØ Im¿_-Wns‚ Hcp B‰w F∂p ]d-bp-∂p.

a‰p aqe-I-ßfpw CXp-t]mse Ah-bpsS B‰-ß-fm¬ \n¿an-X-am-Wv.

Hcp aqe-IØns‚ F√m kz`m-hhpw ImWn-°p∂ G‰hpw sNdnb

IWn-I-bmWv B‰w.

loen-bw, \ntbm¨ XpS-ßnb Nne hmXIaqe-I-ß-fpsS B‰-ßƒ°v

H‰ B‰-am-bn-Øs∂ kzX-{¥-ambn \ne-\n¬°m≥ Ignbpw. F∂m¬

ssl{U-P≥, HmIvknP≥ apX-emb hmXIaqeIßfpsS B‰-ßƒ°v c≠m-

‰-ßƒ tN¿∂v tPmUn-bmbn am{Xta \ne-\n¬°m≥ Ign-bq. a‰p Nne

Nn{Xw 5.2

IT@School Edubuntu
hn¬ Gperiodic
\nco-£n-°p-I.
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aqeIßfpsS B‰-ßƒ c≠n-e-[nIw B‰-ß-fpsS {Kq∏m-bmWv ImW-s∏-

Sp-∂-Xv (Nn{Xw 5.3). Cßs\ kzX-{¥ambpw ÿnc-ambpw \ne-\n¬°p∂

G‰hpw sNdnb IW-ß-sf-bmWv X∑m-{X-Iƒ F∂p ]d-bp-∂-Xv. CXp-

t]mse kwbp-‡-ßƒ°pw X∑m-{X-Ifp≠v. kwbp‡ X∑m-{XI-fn¬

hyXykvX aqeI B‰-ß-fmWp≈-Xv.

tPm¨ Um¬´≥ (1766-1844)

B‰-Øns‚ hep∏w

Hcm-‰-Øns‚ hep-∏-sØ-∏‰n

\nßƒ°v Duln-°m≥ Ign-

bptam? B‰-tamkv (Atomos)
F∂ em‰n≥ ]Z-Øn¬\n∂mWv

B‰w F∂ hm°p-≠m-b-Xv. Cu

hm°ns‚ A¿Yw hn -̀Pn-°m≥

Ign-bm-ØXv F∂m-Wv. kz¿W-

Øns‚ Hcm-‰-Øns‚ hymkw

0.0000000254 cm BWv. AXm-

bXv GI-tZiw 3.5 tImSn

kz¿W B‰-ßƒ \nc-\n-c-bmbn

h®m¬ 1 cm am{Xta \of-ap-

≠mIq F∂¿Yw.

`mc-Xo-b-\mb IWm-Z≥, {Ko°v

Nn¥-I-\mb sUtam-{Io-‰kv

F∂n-h¿ \q‰m-≠p-Iƒ°p-apºp-

Xs∂ ]Zm¿Y-Ønse sNdp-I-

W-ß-sf-°p-dn®v {]h-Nn-°p-I-bp-

≠m-bn.  B[p-\nI B‰w

kn≤m¥w Bhn-jvI-cn -®Xv

Cw•ojv imkv{X-⁄-\mb

tPm¨ Um¬´\mWv.

GIm-t‰m-anI X∑m-{X-Ifn¬ {]Xo-I-Øns‚ CSXp-h-iØv Fgp-Xp∂ kwJy

B‰-ß-fpsSbpw X∑m-{X-I-fp-sSbpw FÆw kqNn-∏n-°p-∂p. _lp At‰m-

an-I-X-∑m-{X-I-fn¬ X∑m-{X-bpsS ̀ mK-ambn \n¬°p∂ B‰-ß-fpsS FÆw

{]Xo-I-Øns‚ NphsS he-Xp-h-iØp (Subscript) kqNn-∏n-°p-∂p. X∑m-

{X-I-fpsS BsI FÆw X∑m-{X-bpsS CSXp hiØp kqNn-∏n-°p-∂p.

Xmsg -Im-Wp∂ aqeIX∑m-{X-Isf GIm-t‰m-anIw, Zz-bm-t‰m-an-Iw, _lp

Bt‰m-anIw F∂nßs\ ]´n-I-s∏-Sp-Øq.

H2, Cl2 P4, O2, S8, He, Ar

kzX-{¥ambpw ÿnc-ambpw \n¬°m≥ Ign-bp∂ G‰hpw

sNdnb IW-ß-fmWv X∑m-{X-Iƒ.

B‰-ß-sfbpw X∑m-{X-I-sfbpw kqNn-∏n-°p∂ hn[w

aqe-I-ßƒ°v {]Xo-I-ßƒ \¬Ip∂ hn[w a\- n-em-°n-bt√m.

C\n B‰-ß-sfbpw X∑m{XIsfbpw kqNn-∏n-°p-∂-sX-ß-s\-sb∂p

t\m°mw.

loen-b-Øns‚ {]XoIw He F∂mWt√m. He Fs∂-gp-Xn-bm¬

loenbw aqe-I-Øns‚ Hcm‰sØ kqNn-∏n-°p-∂p. 2He Fs∂-gp-

Xn-bm-tem?

loen-bw, \ntbm¨, B¿K¨ apX-emb aqe-I-ßƒ {]Ir-Xn-bn¬

kz-X{¥ B‰-ß-fm-bmWv ImW-s∏-Sp-∂-Xv. Ch Hcm‰wam{X-ap≈

X∑m-{X-I-fmWv. Ch-bpsS X∑m-{X-Isf He, Ne, Ar F∂p kqNn-

∏n°mw. F∂m¬ ssl{U-P≥ t]mep≈ aqe-I-ßƒ c≠m-‰-ßƒ

tN¿∂ X∑m-{X-bm-bmWt√m ImW-s∏-Sp-∂-Xv.

ssl{U-P≥ B‰sØ H F∂m-Wp kqNn-∏n-°p-I. ssl{U-P≥

X∑m-{X-sbtbm?

H2 F∂Xv Hcp ssl{U-P≥ X∑m-{Xsb kqNn-∏n-°p-∂p.

Nne aqe-I-ßƒ c≠n-e-[nIw B‰-ßƒ tN¿∂p-≠m-Ip∂ X∑m-{X-

I-fmbpw ImW-s∏-Sp-∂p-≠v. t^mkv̂ -d-kv (P4), kƒ^¿ (S8) apX-

em-bh CØcw X∑m-{X-Iƒ°v DZm-l-c-W-ßfm-Wv.

Hcm‰w am{X-ap≈ aqeIX∑m-{X-Isf GIm-t‰m-anI (Mono atomic)
X∑m-{X-Iƒ F∂p ]d-bp-∂p. c≠v B‰-ß-fp≈ aqeIX∑m-{X-

Isf Zz-bm-t‰m-anI (Diatomic) X∑m-{X-I-sf∂pw c≠n-e-[nIw B‰-

ßƒ AS-ßnb aqeIX∑m-{X-Isf _lp -B-t‰m-anI (Polyatomic)
X∑m-{X-Iƒ F∂pw ]d-bp-∂p.
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kwbp‡ X∑m-{X-Ifpw B‰-ßfpw

X∑m{X Ah-bn-e-S-ßnb B‰-ßƒ

Im¿_¨ ssUHmIvsskUv Im¿_¨, HmIvkn-P≥

ssl{U-P≥ t¢mssdUv ssl{U-P≥, t¢mdn≥

Pew ...............................................

]©-kmc ...............................................

sa¿°p-dnIv HmIvsskUv sa¿°p-dn, HmIvkn-P≥

Im¿_¨ ssUHm-IvsskUv  Hcp kwbp-‡-am-W-t√m. Im¿_¨ HmIvkn-

P-\n¬ Pz-en-®m¬ Im¿_¨ ssUHmIvsskUv e`n°pw. Im¬kyw Im¿_-

tW‰v hnLSn®pw Im¿_¨ ssUHmIvsskUv D≠m-Ip-∂p.

Hcp kwbp‡w GXp t{kmX n¬\n∂v e`n-®mepw AXn-e-S-ßn-b aqeI

B‰-ßƒ XΩn¬ Hcp \n›nX A\p-]mXw D≠m-bn-cn-°pw. Im¿_¨

NphsS sImSpØ ]´n-I-bn¬ X∑m-{X-I-fpsS FÆw, BsI B‰-ß-fpsS

FÆw F∂nh FgpXq.

]Zm¿Yw X∑m-{X-I-fpsS FÆw BsI B‰-ß-fpsS FÆw

O2

2N2

6Cl2

2He

5Na

O3

P 4

]´nI 5.6

GIm-t‰m-anIw Zzbmt‰m-anIw _lp -B-t‰m-anIw

kwbp-‡-ßƒ (Compounds)

Htcbn\w aqeI B‰-ßƒ tN¿∂v X∑m--{X-I-fp-≠m-Ip-∂Xp \mw I≠p-I-

gn-™p. Cw•ojv A£-c-am-e-bnse A£-c-ßƒ tN¿∂m-Wt√m Zi-e-

£-°-W-°n\v Cw•ojv hm°p-Iƒ D≠m-Ip-∂-Xv. AXp-t]mse hy-X-ykvX

aqeI B‰-ßƒ tN¿∂p-≠m-Ip∂ X∑m-{X-I-ƒ AS-ßn-b-h-bmWv kwbp-

‡-ßƒ (Nn{Xw 5.4).

]´nI 5.7

]´nI 5.8
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CO2

CH4

H2O

Im¿_¨ ssUHmIvssk-Uv,

Pew, aosXbv≥ F∂o

kwbp‡ X∑m-{X-IfpsS

amXr-I-Iƒ

Nn{Xw 5.4 (a)

aosXbv≥ X∑m{XbpsS (CH4)
t_mƒ B‚ v ÃnIv am-XrI

Nn{Xw 5.4 (b)

IT@ School Edubuntu
hn¬ ghemical D]-tbm-

Kn®v hnhn[ X∑m{Xm-am-

Xr-I-Iƒ \n¿an-°mw.

ssUHmIvsskUv X∑m-{X-bnse Im¿_¨, HmIvkn-P≥ B‰-ß-fpsS

A\p-]mXw Ft∏mgpw 1 : 2 Bbn-cn-°pw. Im¿_¨ ssUHmIvssk-

Uns‚ X∑m-{Xsb CO2 F∂v kqNn-∏n-°mw. Cu hn[-Øn¬ X∑m-

{Xsb kqNn-∏n°p∂XmWv AXns‚ cmkkq{Xw (Chemical formula).

Nne X∑m-{X-Ifpw Ah-bn-e-S-ßn-bn-cn-°p∂ aqeI B‰-ßfpw ]´n-I-

bn¬ \¬In-bncn-°p∂Xv t\m°q. IqSp-X¬ DZm-l-cWßƒ Is≠Øq.

X∑m{X AS-ßnb B‰-ßƒ cmk-kq{Xw

 Im¿_¨ ssUHmIvsskUv Im¿_¨˛1 CO2

HmIvkn-P≥˛2

 Pew ssl{U-P≥˛2 H2O
HmIvkn-P≥˛1 -

]´nI 5.9

$ kƒ -̂yq-dn°v BknUv X∑m-{X-bpsS cmkkq{Xw H2SO4 F∂m-Wv.

Hcp kƒ^yq-dnIv BknUv X∑m-{X-bn¬ F{X ssl{U-P≥ B‰-ß-

fp≠v?

$ F{X kƒ^¿ B‰-ß-fp≠v? HmIvkn-P≥ B‰-ßtfm?

$ BsI B‰-ß-fpsS FÆ-sa{X?

2H2SO4 Bbmtem?

NphsS sImSp-Ø kwbp-‡- X∑m-{XI-fnse B‰-ß-fpsS BsI FÆw

I≠p-]n-Sn°q.

$ CO2 $ 2C12H22O11

$ 5H2O $ 3NaCl
$ 7NH3 $ ZnCl2

cmk-kahm-I-y-ßƒ (Chemical Equations)
kn¶v F∂ aqe-I-Øns‚ {]XoIw Fgp-Xq. 

sslt{Um-t¢m-dn°v BknUv F∂ kwbp‡Øns‚ cmk-kq-{Xtam?

sslt{Umt¢mdn°v BknUpw kn¶pw XΩn-ep≈ {]h¿Ø\w \nßƒ

apºp I≠n-´p-≠t√m. Cu {]h¿Ø-\-Øns‚ ^e-ambn Fs¥m-s°-

bmWv D≠m-Ip-∂Xv?

Hcp cmk-{]-h¿Ø-\-Øn¬ ]s¶--Sp°p∂ ]Zm¿Y-ßsf A`n-Im-

cI-ßƒ (Reactants) F∂mWp ]d-bp-∂-Xv. {]h¿Ø-\-^-e-am-bp-

≠m-Ip∂ ]Zm¿Y-ßsf D¬∏-∂-ßƒ (Products)  F∂p ]d-bp∂p.

apI-fn¬ sImSpØ cmk-{]-h¿Ø-\-Ønse A`n-Im-c-Ißfpw D¬∏∂-

ßfpw Fgp-Xn-t\m°q.
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A`n-Im-c-I-ßƒ :

D¬∏-∂-ßƒ :

A`n-Im-c-Iß-fpsSbpw D¬∏-∂-ß-fp-sSbpw {]Xo-I-ßfpw cmk-kq-{X-ßfpw

Dƒs°m-≈p∂ {]kvXm-h-\-I-fmbn cmk-{]-h¿Ø-\ßsf kqNn-∏n-°mw.

F¶n¬ Cu cmk-{]-h¿Ø-\sØ {]Xo-I-ßfpw cmk-kq-{X-ß-fp-ap]-tbm-

Kn®v Cßs\ Fgp-Xmtam?

Zn + HCl � ZnCl2 + H2

ChnsS Akv{XNn”-Øn\v Ccp-h-i-ßfnep-ap≈ B‰-ß-fpsS FÆw ]´nI-

s∏-Sp-Øn-bn-cn-°p-∂-Xp -t\m-°q.

Akv{XNn”-Øn-\n-cp-h-ißfnep-ap≈ B‰-ß-fpsS FÆw Xpey-amtWm?

A`n-Im-c-I-ß-fnsebpw D¬∏-∂-ß-fn-sebpw Htc-bn\w B‰-ß-fpsS FÆw

Xpey-am-tI-≠-Xp-≠v. Xmsg ImWp∂ hn[w {]h¿Ø-\-hmIyw am‰n-sb-gp-

Xn-bm-tem?

Zn + 2HCl � ZnCl2 + H2

Cu ka-hm-Iy-Ønse B‰-ß-fpsS FÆw ]cn-tim-[n-°q.

Ct∏mƒ Akv{XNn”-Øn-\n-cp-h-ißfnep-ap≈ Htc-bn\w B‰-ß-fpsS

FÆw Xpey-ambnt√?

Hcp cmk-k-a-hm-Iysagp-Xp-tºmƒ A`n-Im-c-I-ß-fpsS `mKØpw

D¬∏∂-ß-fp-sS- `m-KØpap≈ Htc C\w B‰-ß-fpsS FÆw Xpey-

am-bn-cn-°-Ww. Cß-s\-bp≈ cmkka-hm-I-y-ßsf kao-IrX cmkka-

hm-I-y-ßƒ (Balanced Chemical Equations) F∂p ]d-bp-∂p.

B‰w A`n-Im-cIw D¬∏∂w

Zn 1 1

H 1 2

Cl 1 2

B‰-ß-fpsS FÆw

B‰w
A`n-Im-cIw D¬∏∂w

Zn 1 1

H 2 2

Cl 2 2

B‰-ß-fpsS FÆw

]´nI 5.10

]´nI 5.11
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{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h

$ aq-e-I-ß-sf-bpw kw-bp-‡-ß-sf-bpw  Xncn-®-dn-bm-≥ Ign-bp-∂p.-

$ hnhn[ aqeI-ßfpsS {]Xo-I-ßƒ Xncn-®-dn-bm≥ Ign-bp-∂p.

$- aq-e-I-ß-fp-sS-bpw kw-bp-‡-ß-fp-sS-bpw X-∑m-{X-I-fnse B‰-ßsf

]´n-I-s∏-Sp-Øm≥ Ign-bp-∂p.

$ hnhn[ aq-e-I-ß-fp-sS {]-Xo-I-ßƒ cq]o-I-cn°m≥ I-gn-bp-∂p.-

$ hnhn[ kw-bp-‡-ß-fp-sS cm-k-kq-{Xw F-gp-Xm≥ I-gn-bp-∂p.-

$- cm-k-am-‰-ß-fp-sS k-a-hm-Iy-ß-sf-gp-Xm-\pw A-h-sb k-ao-I-cn-°m-\pw

Ign-bp-∂p.

a‰p Nne kao-IrX cmkka-hm-I-y-ßƒ \¬In-bXp t\m°q. Ch-bnse

A`n-Im-c-Iß-sfbpw D¬∏∂-ß-sfbpw ]´nIs∏Sp-Øq.

(1) C+ O2 � CO2

(2) H2 + Cl2 � 2HCl

(3) 2H2 + O2 � 2H2O

\º¿ A`n-Im-c-Ißƒ D¬∏∂-ßƒ

1

2

3

NphsS sImSpØ cmk-{]-h¿Ø-\-ßƒ kao-I-cn-°m-Ø-h-bm-Wv. kao-I-

cn-°mtam?

Mg + O2 � MgO

NaOH + H2SO4 � Na2SO4 + H2O

N2 + H2 � NH3

H2O2 � H2O + O2

\nßƒ°v ]cn-N-b-ap≈ cmk-{]-h¿Ø-\-ß-fpsS ka-hm-Iy-sa-gpXn Ahsb

kao-Icn®p t\m°q. IqSp-X¬ cmk-{]-h¿Ø-\-ßfpw cmkka-hm-Iy-ßfpw

Db¿∂ ¢mkp-I-fn¬ ]cn-N-b-s∏-Smw.

]´nI 5.12
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hne-bn-cpØmw

1. Xmsg- sIm-Sp-Øhsb aqe-I-ßƒ, kwbp-‡-ßƒ F∂nßs\

XcwXncn-°p-I.

Atam-Wn-b, ]©-km-c, ss\{S-P≥, sa¿°p-dn, tkmUnbw t¢mssdUv,

Pew, tIm∏¿kƒt -̂‰v, tkmUn-bw, Im¿_¨

2. ss\{S-P\pw ssl{U-P\pw XΩn¬ {]h¿Øn®v Atam-Wnb D≠m-

Ip∂ {]h¿Ø-\-Øns‚ cmkka-hm-Iyw \¬In-bXv hne-bn-cp-ØpI.

N2+ 3H2 � 2NH3

(a) Cu {]h¿Ø-\-Ønse A`n-Im-c-I-ßfpw D¬∏-∂-ßfpw Gh?

(b) A`n-Im-cIßfnse BsI X∑m-{X-I-fp-sSbpw B‰-ß-fp-sSbpw

FÆw IW-°m-°p-I.

(c) D¬∏-∂-ß-fnse BsI X∑m-{X-I-fpsS FÆhpw B‰-ß-fpsS

FÆhpw Is≠-Øp-I.

(d) A`n-Im-c-I-ß-fn-sebpw D¬∏-∂-ß-fn-sebpw B‰-ß-fpsS FÆ-

ßƒ XΩnep≈ _‘-sa¥v?

3. N F∂Xv ss\{S-Ps‚ {]Xo-I-am-Wv.

(a) N2` 2N, 2N2 F∂nh F¥ns\ kqNn-∏n-°p-∂p?

(b) 5N2 ˛ ¬ F{X X∑m-{X-I-fpw B‰-ß-fp-ap≠v?

4. Nne cmk-k-a-hm-I-y-ßƒ \¬In-bn-cn-°p-∂p.

C+ O2 � CO2

CH4 + 2O2 � CO2 + 2H2O

N2+ O2 � NO

CaCO3 � CaO + CO2

H2 + I2 � HI

Fe + HCl  � FeCl2 +H2

CO2+ C � CO

(a) Chbn¬ kao-IrX ka-hm-I-y-ßƒ Gh?

(b) kao-I-cn-°mØ ka-hm-I-y-ßƒ kao-I-cn-s®-gp-Xp-I.

5. Xmsg sImSp-Ø {]kvXm-h-\-Iƒ icntbm sXt‰msb∂p Is≠-

ØpI.

(a) Hcp aqe-I-Ønse F√m B‰-ßfpw Htc kz-̀ mhw ImWn°p-∂p.

(b) Hcp kwbp-‡-Ønse aqeI B‰ßƒ hy-X-ym-k-s∏-́ n-cn-°p-∂p.

(c) aqe-I-ßƒ ip≤]Zm¿Y-ß-fmWv.

(d) ssl{U-P≥ Hcp GIm-t‰m-anI X∑m-{X-bm-Wv.
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aqeIw em‰n≥ \maw {]XoIw

kn¬h¿ .................... ....................

.................... ssl{Um¿-Pndw ....................

Sn≥ .................... ....................

.................... .................... Pb

B‚n-aWn .................... ....................

.................... Hmdw (Aurum) ....................

 XpS¿{]-h¿Ø\ßƒ

1. Hcp ssN\mUnjn¬ Ccpºps]mSnbpw kƒ^¿s]m-Snbpw  7:4 F∂

amkv A\p-]m-X-Øn¬ FSp-°p-I. Iptd kabw i‡ambn NqSm-

°pI.

(a) Im¥-ap -] -tbm -Kn®v Ccpºps]mSn th¿Xn -cn -°m≥ Ign -bp -

∂pt≠msb∂v ]cn-tim-[n-°q. F¥p \nco-£n-°p-∂p? Imc-W-sa-

¥m-bn-cn-°mw?

(b) e`n® D¬∏-∂-Øn¬ A¬∏w t\¿∏n® sslt{Umt¢mdn-Iv B-knUv

Hgn®v am‰-ßƒ \nco-£n®v FgpXp-I.

(c) Cu {]h¿Ø-\-ß-fn-eqsS \nßƒ FØn-t®¿∂ \nK-a\ßƒ Fgp-

Xp-I.

2. _mƒ B‚ v Ãn°p-Iƒ, hnhn[ ImbvI-\n-Iƒ, Cu¿°n¬ F∂nh

D]-tbm-Kn®p NphsS sImSp-Ø X∑m-{X-I-fpsS amXr-I-Iƒ \n¿an®v

{]Z¿in-∏n-°q.

a) Pew (H2O)

b) Atam-Wnb (NH3)

c) Im¿_¨ ssUHmIvsskUv (CO2)

d) aosXbv≥ (CH4)

(3) aqe-I-ßƒ°p {]XoIw kzoI-cn-°p-∂-hn[w a\- n-em-°n-b-t√m.

em‰n≥ \ma-Øn¬\n∂p {]XoIw kzoI-cn-® Nne aqe-I-ß-fmWv

NphsS \¬In-bn-cn-°p-∂-Xv. Bh¿Ø\∏´n-I-bpsS klm-b-tØmsS

Xmsg sImSp-Ø ]´nI ]q¿Øn-bm-°q.
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`uXn-I-am‰w cmkam‰w

Hmtcm Znh-khpw \ap-°p-Np‰pw Fs¥√mw

am‰-ß-fmWv \S-°p-∂Xv?

Nn{Xw \nco-£n-°q.

Fs¥ms° am‰-ß-fmWv ]´n-I-bm°m≥ Ign-bp-∂-Xv?

$ Pew \ocm-hn-bm-Ip∂p.

$ hndIp IØp∂p.

$ Ccpºp Xpcp-ºn-°p-∂p.

$ sagp-Iv Dcp-Ip∂p.

$ ]S°w s]m´p-∂p.

$ hndIp sh´p∂p.

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

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

ta¬∏-d™ am‰-ßsf `uXn-I-am‰w ˛ cmk-am‰w

F∂nßs\ ]´n-I-s∏-Sp-Øq.

]´nI 6.1

Nn{Xw 6.1
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]´n-I-bn¬ tN¿Ø c≠p-Xcw am‰-ßƒ XΩn-ep≈ hyXymkw

Fs¥∂p Nn¥n-®n-´p≠t√m. `uXn-I-am-‰-Øn¬ ]Zm¿Y-ß-fnse

X∑m{Xm-{I-ao-I-cWw hyXym-k-s∏-Sp-I-am-{X-amWp sNøp-∂-Xv. CsXmcp

Xm¬°m-enI am‰-am-Wv. F∂m¬ cmk-am-‰-Øn¬ ]Zm¿Yw ]q¿W-ambn

]pXn-sbmcp ]Zm¿Y-ambn amdp-∂p. AXm-bXv ]pXnb X∑m-{X-Iƒ D≠m-

Ip-∂p. CsXmcp ÿnc-am-‰-am-Wv.

`uXn-I-am‰Øn¬ X∑m{Xm{Iao-I-c-W-Ønse am‰w am{X-amWp \S°p-

∂Xv. AXn-\m¬ CXns\ ]g-b- Ahÿbn-te°v Ffp∏w am‰m≥

Ign-bpw. cmk-am-‰-Øn¬ ]pXnb X∑m-{X-Iƒ cq]-s∏-Sp-I-bmWp sNøp-

∂-Xv.

\ap°v Nne cmk-am-‰-ßƒIqSn ]cn-N-b-s∏Smw.

c≠v _o°-dp-I-fn¬ ap°m¬ `mKw P-e-sa-Sp°pI. Hcp _o°-dn¬ Hcp

sNdnb IjWw tkmUnbw CSp-I. At∏mƒ Pehpw tkmUn-bhpw

XΩn¬ Xo{h-ambn {]h¿Øn®v Hcp hmXIw ]pd-Øp-h-cp-∂Xv {i≤n°q.

{]h¿Ø-\-tijw c≠p _o°-dnepw c≠p Xp≈n ^nt\mƒ v̂X-en≥

hoXw tN¿Øpt\m°q. F¥mWv \nco-£n-°p-∂Xv?

tkmUnbw C´ _o°-dnse \ndw-am‰w F¥ns‚ km∂n-[y-amWp kqNn-

∏n-°p-∂Xv?

tkmUnbw temlw Pe-hp-ambn {]h¿Øn®v D≠m-Ip∂ B¬°-en-

bmWv tkmUnbw sslt{Um-Ivssk-Uv. tkmUn-bw, s]m´mkyw XpS-

ßnb teml-ßƒ Pe-hp-ambn Xo{h-ambn {]h¿Øn®v ssl{U-P≥

hmX-Ihpw B¬°-enbpw D≠mIp∂p.

apI-fn¬ I≠ {]h¿Ø-\-Ønse A`n-Im-c-Ißfpw D¬∏-∂-ßfpw

GsXm-s°-bm-sW∂v Fgp-Xn-t\m-°q.

A`n-Im-c-I-ßƒ

D¬∏-∂-ßƒ

Cu {]h¿Ø-\-Øns‚ cmk-k-a-hm-Iyw FgpXnt\m°q.

aKv\ojyw hmbp-hn¬ IØp∂ {]h¿Ø-\-Øn¬ Xm]hpw {]Im-ihpw

D≠m-Ipsa∂v Adn -bm-a -t√m. \ap°v a‰p Nne cmk-am-‰ -ßƒ

]cntim[n°mw.

Nn{Xw 6.2

Nn{Xw 6.3



ASn-ÿm-\-imkv{Xw VIII82

Xm]cmk{]h¿Ø-\-ßƒ (Thermochemical reactions)

Hcp sSÃvSyq_n¬ Hcp IjWw aKv\o-jy-sa-SpØv AXn-te°v 5 mL
t\¿∏n® sslt{Um-t¢m-dn-°v B-knUv tN¿°p-I.

$ ]pd-Øp-h-cp∂ hmXIw GXm-bn-cn°pw?

$ sSÃvSyq_ns‚ ASn-̀ mKw kv]¿in-®p-t\m-°q. F¥mWv A\p-̀ -h-

s∏-Sp-∂Xv?

sSÃvSyq-_v NqSmIm≥ F¥mWv ImcWw?

D¬∏-∂-tØm-sSm∏w Xm]hpwIqSn D≠m-bnt√?

Cu {]h¿Ø-\-Øns‚ ka-hmIyw Cßs\ Fgp-Xm-a-t√m:

aKv\ojyw + sslt{Um-t¢m-dn-°v BknUv ��aKv\o-jyw-t¢m-ssdUv +

ssl{U-P≥ + Xm]w

Mg + 2HCl �  MgCl2 + H2 + Xm]w

Fcn-bp∂ Nμ-\-Øn-cn Bfn-°-Øn°mw

Hcp Cu¿∏-c-ln-X-amb sSÃvSyq_n¬ A¬∏w s]m´mkyw s]¿am-wKt\‰v

Xcn-Iƒ CSp-I. sSÃvSyq_v NqSm-°p-I. Hcp Fcn-bp∂ Nμ\Øncn

sSÃvSyq_ns‚ hmbv̀ m-KØv sIm≠phcpI. F¥mWv \nco-£Ww?

Nμ-\-Øncn Bfn-°-Øm≥ F¥m-bn-cn°pw ImcWw?

$ sSÃvSyq_n¬ Ah-ti-jn-°p∂ hkvXp-hn\v s]m´mkyw s]¿amwK-

t\-‰ns‚ \nd-amtWm?

NqSm-°msX Cu {]h¿Ø\w \S-°ptam? {ian®pt\m°q.

s]m´m-kyw s]¿amw-K-t\‰v NqSm-°p-tºmƒ AXp hnL-Sn®v s]m´mkyw

amwK-t\‰v, amwK-\okv ssUHmIvssk-Uv, HmIvkn-P≥ F∂n-h-bp-≠m-Ip-

∂p.

s]m´mkyw s]¿amw-K-t\‰v + Xm]w � s]m´mkyw amwK-t\‰v +

amwK-\okv ssUHm-IvsskUv + HmIvkn-P≥

Cu {]h¿Ø-\-Øn¬ s]m´mkyw s]¿amw-K-t\‰v hnL-Sn-®Xv Xmt]m¿Pw

BKn-cWw sN-bvXXpsIm≠m-Wv.

tkmUnbw sslt{UmIvsskUns‚ KmV-em-b\n sSÃvSyq_nseSpØv

sslt{Um-t¢m-dn°v BknUv Hgn®pt\m°q. {]h¿Ø\w \S-°p-tºmƒ

sSÃvSyq-_v NqSm-hp-IbmtWm XWp-°p-I-bmtWm sNøp-∂Xv?

Nn{Xw 6.4
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$ tkmUnbw sslt{Um-IvsskUpw sslt{Um-t¢m-dn°v Bkn-Upam-bp≈

\n¿hoco-I-c-W-{]-h¿Ø\w GXp Xcw cmk{]h¿Ø-\-amWv?

Xm]w BKn-cWw sNøp-∂Xv/Xm]w ]pd-Øp-hn-Sp-∂Xv.

\nXy-Po-hn-X-Øn¬ \n∂v, Xm]w BKn-cWw sNøp-∂ {]h¿Ø-\-ßƒ°pw Xm]w

]pd-Øp-hn-Sp∂ -{]-h¿Ø-\-ßƒ°pw IqSp-X¬ DZm-l-c-W-ßƒ Is≠Øn imkv{X-

]p-kvX-I-Øn¬ Ipdn-°q.

an∂m-an-\p-ßns‚ ico-c-Øn¬ \S-

°p∂ cmk-{]-h¿Ø\-Øns‚

^e-am -bmWv {]Im-tim¿Pw

]pdØp hnSp-∂-Xv. an∂m-an-\p-

ßns‚ ico-c-Ønse eqkn-s^-

sdbvkv F∂ F≥ssk-ans‚

km∂n-[y-Øn¬ eqkn-s^-dn≥

HmIvkn-P-\p-ambn tN¿∂v HmIvko

eqkn s^dn≥ D≠m-Ip-tºm-gmWv

{]Im-tim¿-Pw D¬k¿Pn-°-s∏-Sp-

∂-Xv. _tbm-eq -an -\n -sk≥kv

(Bioluminiscence) F∂mWv Cu

{]Xn-̀ mkw Adn-b-s∏-Sp-∂Xv. Cu

{]h¿Ø\^e-ambn D¬-k¿Pn--°-

s∏-Sp∂ Du¿P-Øns‚ 95% hpw

{]Im-tim¿PamWv. AXp-sIm-

≠mWv an∂m-an -\pßv an∂p -

tºmƒ NqS-\p-̀ -h-s∏-Sm-Ø-Xv.

an∂m-an-\p-tß...
an∂p∂sX-t¥...

{]Im-i-kw-t«-jWw:
Poh-a-fieØnse {][m\ cmk-{]-h¿Ø\w

`qan-bn¬ Pohs‚ \ne-\n¬∏n-\v lcnX

kky-ßƒ AXym-h-iyamW-t√m. {]Ir-Xn-

bnse Blm-c-\n¿amWime-I-fmWv Ce-

Iƒ. kky-ß-fnse lcn-X-I-W-ßƒ kqcy-

{]-Im-i-Øns‚ km∂n-[y-Øn¬ Pehpw

Im¿_¨ ssUHmIvsskUpw D]-tbm-Kn®v

•qt°mkv \n¿an-°p-∂p. Cu •qt°mkv

BWv A∂-P-ambn amdn Ce-I-fnepw

]g-ß-fnepw Ing-ßp-I-fn-ep-sams°

kw -̀cn-°-s∏-Sp-∂-Xv. Cu coXn-bn¬

•qt°mkv \n¿an-°m≥

lcn-X-k-ky-ßƒ°p

am{Xta Ign-bq.

Xm]w ]pd-Øp-hn-Sp∂ cmk{]h¿Ø-\-ßsf Xm]-tam-NI-{]-h¿Ø-\-ßƒ

(Exothermic reactions) F∂pw Xm]w BKn-cWw sNøp∂ cmk{]h¿Ø-\-ßsf

Xm]- B-KncW-{]-h¿Ø-\-ßsf∂pw (Endothermic reactions) ]d-bp-∂p.

{]Imicmk-{]-h¿Ø-\-ßƒ
(Photochemical reactions)

`qan-bnse Pohs‚ \ne-\n¬∏n-\m-[m-c-amb cmk-{]-h¿Ø-\-

am-W-t√m {]Im-ikwt«-j-Ww (Photosynthesis). Cu {]h¿Ø-

\-Øn¬ {]Imiw BKn-cWw sNbvXmWv kky-ßƒ

•qt°mkv \n¿an-°p∂-Xv. CXns‚ {]h¿Ø-\-k-a-hmIyw

t\m°q.

Pew + Im¿_¨ ssUHm-IvsskUv + {]Imiw �
•qt°mkv + HmIvkn-P≥

6H2O + 6CO2 +  {]Imiw � C6H12O6 + 6O2

Cß-s\-bp-≠m-Ip∂ •qt°mkv BWv kky-ßƒ A∂-Phpw

a‰p-ambn kw -̀cn-°p-∂-Xv.
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tIm∏¿
kƒt^‰ns‚
t\¿∏n® emb\n

Im¿_¨
Zfiv

shbn-eØv Idp-Øp-t]m-Ip∂ ehWw

Cu¿∏-an-√mØ c≠v hm®v•mkp-Iƒ FSpØv c≠nepw A¬∏w kn¬h¿

t{_mssaUv CSp-I. Hcp hm®v•mkv IdpØ IS-em-kp-sIm≠v s]mXn-bp-I.

c≠pw A¬∏t\cw kqcy-{]-Im-i-Øn¬ h®pt\m°q.

$ F¥mWv \nco-£n-®Xv?

$ GXp hm®v•mknse kn¬h¿ t{_mssa-Uns‚ \nd-amWv amdn-b-Xv?

$ GXv Du¿P-cq-]-amWv ChnsS cmk-am-‰-Øn\p Imc-W-am-bXv?

{]Im-tim¿Pw BKn-cWw sNbvX-Xns‚ ^e-ambn kn¬h¿ t{_mssaUv

hnL-Sn®v kn¬h¿ Ah-£n]vXs∏ -́XmWv CXn\p Imc-Ww.

Nne acp-∂p-Iƒ, cmk-h-kvXp-°ƒ F∂nh Ccp≠ Ip∏n-I-fn¬ kq£n-°p-

∂-Xns‚ Imc-W-sa-¥m-bn-cn°pw? Nn¥n®pt\m°q.

{]Im-tim¿Pw BKn-cWw sNøp-Itbm ]pd-Øp-hn-Sp-Itbm sNøp∂ cmk-{]-

h¿Ø-\-ßsf {]Imicmk-{]-h¿Ø-\-ßƒ (Photochemical reactions)
F∂p ]d-bp-∂p.

sshZypXcmk-{]-h¿Ø-\-ßƒ  (Electrochemical reactions)

Hcp ]co-£Ww sNbvXpt\m°mw.

Nn{Xw 6.5

Nn{X-Øn-te-Xp-t]mse D]-I-c-W-ßƒ {Iao-I-cn-°pI

(Nn{Xw 6.5). sk¿°o-́ n-eqsS sshZypXn {]h-ln-°p-

tºmƒ Fs¥√mw am‰-ßfmWv \nco-£n-°m≥ Ign-

bp-∂-Xv.

tIm∏¿ kƒt^‰v emb-\n-bpsS \nd-Øn¬ :

Im¿_¨ Zfip-I-fn¬ :

tIm∏¿ kƒt^‰v emb-\n-°p-≠mb \ndwam‰hpw

Im¿_¨ Zfin¬ tIm∏¿ \nt£-]n-°-s∏-´Xpw

emb-\n°v cmk-am‰w kw`-hn®p F∂-Xn-s‚ sXfn-

hm-W-t√m.

$ tIm∏¿ kƒt^‰v emb-\n-bn¬ Im¿_¨ Zfip-

Iƒ shdpsX h®n-cp-∂m¬ CXp kw -̀hn-°p-tam?

$ GXv Du¿P-amWv ChnsS cmk-am-‰-Øn\v Imc-

W-am-b-Xv? Cu Du¿Pw BKn-cWw sNøp-I-

bmtWm ]pd-Øp-hn-Sp-I-bmtWm sNbvXXv?

Cu {]h¿Ø-\-Øn¬ sshZyp-tXm¿Pw BKn-cWw

sNbvXv tIm∏¿ kƒt^‰v hnL-Sn-°p-I-bmWp-

≠mbXv. sshZyp-tXm¿Pw BKn-cWw sNbvXv Hcp

Ce-Ivt{Sm-sse-‰p-Iƒ

sshZypXn IS∂pt]mIp-tºmƒ cmk-am-‰-

Øn\p hnt[-b-am-Ip∂ ]Zm¿Y-ß-fmWv Ce-

Ivt{Sm-sse-‰p-Iƒ (Electrolytes). tkmUn-bw

t¢mssd-Uv, tIm∏¿ kƒt^-‰v, kn¬h¿

ss\t{S‰v F∂n-h-sb√mw Ce-Ivt{Sm-sse-‰p-

I-fm-Wv. Bkn-Up-Iƒ, B¬°-en-Iƒ, eh-

W-ßƒ XpS-ßn-bh-sb√mw DcpInb Ah-

ÿ-bnepw Peob emb-\n-Ifnepw Ce-Ivt{Sm-

sse‰pI-fm-Wv. Ce-Ivt{Sm-sse‰pI-fnte°p

sshZypXn ISØnhnSp∂ _m‰-dn-bpsS {[ph-

ß-fp-ambn _‘n-∏n-® Zfip-Isf Ce-Ivt{Sm-

Up-Iƒ F∂p ]d-bp-∂p.
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]Zm¿Yw hnL-S-\-Øn\v hnt[-b-am-Ip∂ {]h¿Ø-\-amWv

sshZypXhnt«jWw (Electrolysis).
Nn{Xw 6.6¬ ImWn-®n-cn-°p-∂Xpt]mse D]-I-c-W-ßƒ

{Iao-I-cn-°pI.

kzn®v Hm¨ sNøp-tºmƒ LED IØm≥ F¥mWv ImcWw?

Fß-s\-bm-bn-cn°pw Cu Du¿P-cq]w D≠m-bXv?

BknUpw AXn¬ XmgvØn-h-®n-cn-°p∂ teml-ßfpw XΩn-

ep≈ cmk-{]-h¿Ø\^e-am-bmWv ChnsS sshZypXn

D≠mb-Xv. cmk-{]-h¿Ø\w hgn sshZypXn D≠m-Ip∂

CØcw kwhn-[m-\-ß-fmWv sshZ-ypXcmk-sk-√p-Iƒ

(Electrochemical cells).

sNdp-\m-cßsIm≠v Hcp _m‰dn

Iptd sNdp-\m-c-ß-Iƒ FSpØv Hmtcm-∂nepw Hmtcm sNºp-

I-ºnbpw kn¶v XInSpw hoXw IpØn \n¿Øq. Nn{Xw 6.7¬

ImWn-®n-cn-°p-∂Xpt]mse Hmtcm-∂n-sebpw sNºpIºn ASpØ-Xns‚

kn¶v XIn-Sp-ambn _‘n-∏n-°pI. Hc-‰sØ \mc-ß-bnse kn¶pw at‰

A‰sØ \mc-ß-bnse tIm∏dpw Hcp NmeI°ºn hgn LED bpambn

_‘n-∏n-°q. LED {]Im-in-°m≥ F¥mWv ImcWw?

sNdp-\m-c-ß-bnepw a‰p ]e ]g-h¿Kß-fnepw Bkn-Up-Iƒ AS-ßn-bn-

´p-s≠∂v \nßƒ°v Adn-bm-at√m. Cu Bkn-Up-Iƒ teml-ß-fp-ambn

{]h¿Øn-®mWv Chn-sSbpw sshZypXn D≠m-Ip-∂-Xv.

]e-Xcw ]g-ßfpw hy-X-ykvX teml-ßfpw D]-tbm-Kn®v sk√p-Iƒ

\n¿an®pt\m°q.

cmk-{]-h¿Ø\w \S-°p-tºmƒ sshZyptXm¿Pw BKn-cWw sNøpItbm

]pd-Øp-hn-Sp-Itbm sNøp∂ {]h¿Ø-\-ßsf sshZypXcmk-{]-h¿Ø-

\-ßƒ (Electrochemical reactions) F∂p ]d-bp∂p.

sshZypXte]\w (Electroplating)

IS-I-fn¬\n∂p e`n-°p∂ kz¿Ww]qinb B`-c-W-ßƒ \nßƒ°v

kp]-cn-Nn-X-am-Wt√m. teml-h-kvXp-°-fn¬ a‰p -tem-l-ß-fpsS t\¿Ø

Nn{Xw 6.7

t\¿∏n®

kƒ^yq-dn-

°m-knUv

kn¶v

tIm∏¿

kzn®v

LED

Nn{Xw 6.6
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{]h¿Ø\w cmk-{]-h¿Ø\-Øns‚ t]cv-

$ s]m´mkyw s]¿amwKt\‰v NqSm-°p-∂Xv $ Xm] -cm-k{]h¿Ø\w

$

$

Bh-c-W-ap-≠m-°p-∂-Xn\v sshZypXn D]-tbm-

Kn-°p-∂p. Cu {]{In-bsb sshZyp-X-te-]\w

F∂p ]d-bp-∂p. sshZyp-X-te-]\w sshZyp-X-

cm-k-{]-h¿Ø-\-amWv.

Hcp Ccpºphf-bn¬ sh≈n]qip∂ {Iao-I-c-

W-Øns‚ Nn{Xw t\m°q (Nn{Xw 6.8).

sh≈n-Ø-InSpw Ccp-ºp-h-fbpw _m‰-dn-bp-ambn

Nn{X-Øn¬ ImWp-∂-Xp-t]mse _‘n-∏n-°p-

∂p. kzn®v Hm¨ sNøp-tºmƒ Ccp-ºp-h-f-bn¬

sh≈nteml-Øns‚ t\¿Ø ]mfn Bh-cWw

sNø-s∏-Spw. tIm∏-dmWv ]qti-≠-sX-¶n¬

tIm∏¿ kƒt^‰v emb-\nbpw sh≈n°p ]Icw

tIm∏¿ XIn-Sp-amWv D]tbm-Kn-t°-≠-Xv.

cmk-am‰w {][m\ Du¿P-am‰w

$ aKv\o-jyhpw sslt{Um-t¢m-dn-°v B-kn-Up-am-bp≈ {]h¿Ø\w $ Xmt]m¿Pw ]pdØp

hnSp∂p.

$

$

-+

Ccp-ºp-hf

sh≈n-Zfiv

kn¬h¿ kb-ss\-Un-
s‚bpw tkmUnbw
kb-ss\-Un -s‚bpw
emb-\n-I-fpsS an{inXw

kzn®v

cmk{]-h¿Ø-\-ß-fn¬ Xm]w, {]Imiw, sshZ-yp-Xn F∂o Du¿Pcq]-ßƒ

ssIam‰w sNø-s∏-Sp-∂p-sh∂v a\- n-em-°n-b-t√m. Du¿Pw BKn-cWw sNbvXv

\S-°p∂ cmk-{]-h¿Ø-\-ßfpw Du¿Pw ]pd-Øp-hn-Sp∂ cmk-{]h¿Ø-\-ßfpw

D≠v. Du¿Pw BKn-cWw sNøp-∂-hsb Du¿PmKn-cW-{]h¿Ø-\-ßƒ

(Endoergic reactions) F∂pw Du¿Pw ]pd-Øp-hn-Sp∂ {]h¿Ø-\-ßsf Du¿P-

tam-NI {]h¿Ø-\-ßƒ (Exoergic reactions) F∂pw ]d-bp-∂p.

CXp-hsc ]cn-N-b-s∏´ cmk-am-‰-ßfnse Du¿Pam-‰-ßƒ ]´n-I-s∏-SpØn

imkv{X-]p-kvX-I-Øn¬ tN¿°q.

GsXmcp cmk-{]-h¿Ø\w \S-°p-tºmgpw  Du¿P-am-‰w \S-°p-∂p.- CXn¬

GXv Du¿P-cq-]-amtWm {][m-\-ambpw ]pd-Øp-hn-Sp-Itbm BKn-cWw sNø-

s∏-Sp-Itbm sNøp-∂Xv, B Du¿P-cq-]-hp-ambn _‘-s∏´ t]cn-em-bn-cn°pw

B cmk{]h¿Ø\w Adn-b-s∏-Sp-∂-Xv.

\nßƒ ]cn-N-b-s∏´ cmk-{]-h¿Ø-\-ßƒ GXp hn`m-K-Øn¬s∏-Sp-∂p-

sh∂v Xncn-®-dn™v ]´n-I-s∏-Sp-Øq.

IT@School Edubuntu
hn¬ school resources ¬
D≈ sshZyp-X-te-]\w

F∂ `mKw ImWp-I.

Nn{Xw 6.8

]´nI 6.2

]´nI 6.3
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{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h

$ {]Ir-Xn-bnse am‰-ßsf `uXn-I-am-‰-ßƒ, cmk-am-‰-ßƒ F∂n-

ßs\ XcwXncn-°m≥ Ign-bp∂p.

$ cmk-am-‰-ßsf Xm]-cm-k-{]h¿Ø-\-ßƒ, {]Imicmk-{]-h¿Ø-

\-ßƒ, sshZypXcmk-{]-h¿Ø-\-ßƒ F∂n-ßs\ XcwXncn°m≥

Ign-bp-∂p.

$ Xm]-tam-N-I-{]-h¿Ø-\-ßfpw Xm]mKn-cW-{]-h¿Ø-\-ßƒ°pw DZm-

l-c-W-ßƒ Is≠Øm≥ Ign-bp-∂p.

$ sshZypXcmk-sk-√p-I-ƒ bp‡n-]q¿hw D]-tbm-Kn-°m≥ Ign-bp∂p.

$ hnhn[ hkvXp-°-fn¬ sshZyp-X-te-]\w \SØm≥ Ign-bp-∂p.

$ ]cn-ÿnXn aen-\o-I-cWw Hgn-hm-°m\p≈ {]h¿Ø-\-ßfn¬

G¿s∏-Sm≥ Ign-bp∂p.

t®-cm≥ {ian-°p-sa-¶nepw Hcp ]cn[n IS-∂m¬ ssPhm-h-in-jvS-ßƒ

t]mepw {]Ir-Xn-bpsS Xmf-Øn\v tIm´w hcp-Øp-∂-Xmbn amdpw. At∏mƒ

^mIvS-dn-bn¬\ns∂√mw ]pd-Øp-hn-Sp∂ cmk-]-Zm¿Y-ß-fpsS {]iv\w

AXnepw cq£-amIpa-t√m. AXp-sIm≠v {]Ir-Xn°v hnL-Sn-∏n-°m≥

]‰mØ CØcw hkvXp-°ƒ Ipan-™p-Iq-Sp-∂Xv Pohs‚ \ne-\n¬∏n\p

Xs∂ `oj-Wn-bmbn amdmw.

hcpw Xe-ap-dbv°v th≠n ̀ qansb aen\-am-ImsX kq£n-t°-≠Xv \ΩpsS

Hmtcm-cp-Ø-cp-sSbpw IS-a-bt√?

AXn-\m¬ {]Ir-Xn°v hnL-Sn-∏n°m≥ ]‰mØ hkvXp-°-sfbpw {]Ir-

Xnsb aen-\-am-°p∂ cmkhkvXp-°-sfbpw ]c-am-h[n {]Ir-Xn-ku-lrZ

hkvXp-°-fm°n am‰m-\p≈ {ia-ßƒ imkv{X-]-T-\-Øns‚ Hcp e£y-am-

bn-cn-°-Ww.

Cu hnj-b-Øn¬ Hcp skan-\m¿ kwL-Sn-∏n-°m≥ {ian-°pa-t√m.
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hne-bn-cpØmw

1. Xmsg sImSp-Ø cmk{]h¿Ø-\-ßƒ hne-bn-cpØn tNmZy-ßƒ°v

DØ-c-sa-gp-Xp-I.

Im¬kyw Im¿_-tW‰v + Xm]w � Im¬kyw HmIvsskUv +

Im¿_¨ ssUHm-IvsskUv

Im¬kyw HmIvsskUv + Pew � Im¬kyw sslt{UmIvsskUv

+ Xm]w

a) Hmtcm {]h¿Ø-\-Øn-sebpw A`n-Im-c-I-ßfpw D¬∏-∂-ßfpw

Gh F-s∂-gp-Xp-I.

b) X∂n-cn-°p∂ {]h¿Ø-\-ß-fn¬ Xm]-m-KncW {]h¿Ø-\-taXv?

Xm]-tam-N-I-taXv?

2. Nne cmk-{]-h¿Ø-\-ßƒ \¬In-bn-cn-°p-∂p. Ch-bnse Du¿Pam‰w

Is≠Øn GXp-Xcw cmk-{]-h¿Ø-\-am-sW∂v Fgp-Xp-I.

a. sagp-Ip-Xncn IØp∂p.

b. an∂m-an-\p-ßp- an-∂p-∂Xv.

c. sNºphf kz¿Ww ]qip-∂Xv.

d. s]m´mkyw sslt{Um-IvsskUpw kƒ^yq-dn-°v B-knUpw

XΩnep≈ cmk-{]-h¿Ø\w.

e. C‘-\-ßƒ IØp∂p.

3. Hcp Ip´n Ccp-ºm-Wnbn¬ tIm∏¿ ]qim≥ {ian-°p-∂p. NphsS

sImSpØ ]´n-I-bn¬ Bh-iy-am-bh Xnc-s™-SpØv k÷o-I-cWw

Nn{Xo-I-cn-°p-I.

kn¬h¿ ss\t{S-‰v, Ccp-ºm-Wn, tIm∏¿ kƒt -̂‰v, kn¬h¿Zfiv,

tIm∏¿Zfiv, kn¬h¿ tπ‰v, Ab¨ kƒt -̂‰v, _m‰-dn, hb¿, Pew,

_o°¿.

4. sshZypXcmksk√p-Iƒ D]-tbm-Kn-°p∂ D]-I-c-W-ßƒ ]´n-I-s∏-

Sp-ØpI. CØcw sk√p-Iƒ D]-tbm-Kn-°p-∂XpsIm≠p≈ t\ -́ßfpw

tZmj-ßfpw Fs¥√mw?

5. Xmsgs°mSp-Øn-cn-°p∂hsb cmk-am-‰w, `uXn-I-am‰w F∂p h¿Ko-

I-cn-°p-I.

1. sFkv Dcp-°p∂p.

2. aKv\ojyw Pe-Øn¬ NqSm-°p∂p.

3. kn¬h¿ t{_mssaUv shbn-e-Øp-h-bv°p∂p.

4. tkmUm Ip∏n Xpd-°p-∂p.

6. Xm]-tam-N-I-{]-h¿Ø-\-ßƒ°pw Xm]mKn-cW{]-h¿Ø-\-ßƒ°pw

Hmtcm DZm-l-cWw hoXw Fgp-Xp-I.
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 XpS¿{]-h¿Ø\ßƒ

1. A·n-]¿hXw \n¿an°mw

Hcp ssSens‚ ]pdØp Ipd®v Atam-Wnbw ssUt{Imta‰v ]uU¿

Iq\-bmbn Iq´n-h-bv°p-I. CXns‚ apI-fn¬ Xos∏´ns°m≈n-bnse

cmk-hkvXp \nt£-]n-®-tijw IØn-°p-I. am‰-ßƒ FgpXq.

\nd-Ønse am‰w : ..................................................................................................

Af-hnse am‰w : ..................................................................................................

Du¿P-hn-\n-abw : ..................................................................................................

2. FÆ-sbm-gn®v Xo IØn°mw

Hcp ssSens‚ ]pdØp Ipd®v s]m´mkyw s]¿amw-K-t\‰v Iq\-bmbn

hbv°p-I. AXn-\p-ap-I-fn¬ Hcp IjWw DW-ßnb tIm´¨Xncn

hbv°pI. Xncnbn-te°v Ht∂m ct≠m Xp≈n •nk-dn≥ hogvØp-I.

am‰-ßƒ \nco-£n-°p-I.

3. Hcp IjWw aKv\ojyw dn_¨ Dc®p an\p-k-s∏-Sp-Øn-b-tijw hmbp-

hn¬ IØn-°p-I. e`n-°p∂ D¬∏∂w tiJ-cn®v sh≈-Øn¬ ebn-

∏n-°p-I. In´nb emb-\n-bn¬ en‰vakv t]∏-dp-Iƒ, pH t]∏¿ F∂nh

XmgvØn \nco-£n-°p-I. \nco-£-W-̂ eß-fpsS ImcWw Is≠Øq.

4. Hcp _o°-dn¬ Idn-bp∏pemb-\n-sb-Sp-°p-I. emb-\n-bn¬ A¬∏w

^nt\mƒ v̂X-eo≥ tN¿°p-I. emb-\n-bn-te°v, c≠v Im¿_¨ Zfip-

Iƒ D]-tbm-Kn®v Hcp _m‰-dn-bn¬\n∂p≈ sshZypXn ISØnhnSpI.

\nco-£Ww Ipdn-®p-h-bv°pI. \nß-fpsS A\p-am-\-sa-¥mWv?

5. Hcp sSÃvSyq-_n¬ kn¬h¿ ss\t{S‰v emb\n FSpØv AXn¬

A¬∏w Idn-bp∏p emb\n tN¿°p-I. D≠mIp∂ Ah-£n-]vX-Øns‚

\ndw F¥mWv? Cu Ah£n]vXw ^n¬‰¿t]∏¿ D]-tbm-Kn®v Acn-

s®-SpØv Hcp hm®v•mkn¬ h®v shbn-eØv hbv°pI. F¥p \nco-

£n-°p∂p?

\nco-£-W-ß-fpsS ka-hm-Iy-ßƒ So®dpsS  klm-b-tØmsS FgpXn-

t\m-°pI.

c≠m-asØ cmk-am-‰-Ønse Du¿P-am‰w Is≠Øn AXv GXpXcw

cmk-{]-h¿Ø\amsW∂v Fgp-Xp-I.
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{]]©Ønse hkvXp°sf√mw hnhn[Xcw ]Zm¿Yßƒ sIm≠v \n¿an®hbmWv.

Cu ]Zm¿YßfmIs´, hyXy-kvX-Xcw aqe-I-ßƒsIm≠pw. Cu aqe-I-ßsf

Bh¿Ø\ ]´n-I-bn¬ Nn{Xo-I-cn-®Xv \nßƒ°v ]cn-Nn-X-am-W-t√m. AXn¬ \n∂p

\nßƒ°v ]cnNnXamb Nne aqeIßsfSpsØgpXq.

$ ssl{UP≥

$ Ab¨ (Ccpºv)

$ kz¿Ww

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

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

Chbn¬ temlaqeIßfpt≠m? Ah GsXms°-bmWv?
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Bap-J-ambn \¬Inb Nn{Xw \nco-£n-®m¬ teml-ß-fpsS Nne

D]-tbm-K-ßƒ hy‡-amIp∂nt√? teml-ß-fpsS Nne {]tXyI

khn-ti-j-X-I-ft√ Cu D]-tbm-K-ßƒ°v B[m-cw?

Hcp hkvXp teml\n¿anXamtWmsb∂v \nßsfßs\

Xncn®dnbpw?

$ ImTn\yw t\m°pw.

$ NqSm°n t\m°pw.

$

teml-ß-fpsS s]mXp-hmb khn-ti-j-X-Iƒ

tem-l-ß-sf-°p-dn-®v \n-ßƒ-°-dn-bm-hp-∂ k-hn-ti-j-X-I-sf-s¥m-

s°-bm-Wv? ]´n-I-bn¬ Nne teml-ßƒ \¬In-bn-cn-°p-∂p. Ah-

bpsS {]tXyI khn-ti-j-X-Ifpw Ah D]-tbm-K-s∏-SpØn \n¿an-

°p∂ hkvXp-°fpw Dƒs∏-SpØn ]´nI ]q¿Øo-I-cn-°q.

temlw khntijX hkvXp°ƒ

Hcp Aep-an-\nbw Iºn Dd-∏p≈ Hcp {]X-e-Øn¬ h®v Np‰nI D]-

tbm-Kn®v ASn®pt\m°q. F¥mWv ImWm≥ Ign-bp-∂Xv?

Nne anTm-bn-Ifpw tNmt¢-‰p-Ifpw s]mXn-bm≥ Aep-an-\nbw

t^mbn¬ D]-tbm-Kn-°p-∂Xp I≠n-́ nt√? Cu teml-Øns‚ F¥p

{]tXy-I-X-bmWv ChnsS D]-tbm-K-s∏-Sp-Øn-bn-cn-°p-∂Xv?

tem-l-ß-sf A-Sn-®p-]-c-Øn I-\w Ip-d-™ X-In-Sp-I-fm-°n

am-‰m≥ km-[n-°pw. Cu k-hn-ti-j-X am-en-b-_n-en-‰n

(Malleability) F-∂v A-dn-b-s∏-Sp∂p.

Cu k-hn-ti-j-X G-‰-hpw \-∂m-bn {]-Z¿-in-∏n-°p-∂ tem-l-am-Wv

kz¿Ww.

tem-l-ß-fp-sS am-en-b-_n-en-‰n {]-tbm-P-\-s∏-Sp-Øp-∂ a-‰p Nn-e k-

μ¿-̀ -ßƒ I-s≠-Øm≥ {i-an-°q.-

teml-ß-fpsS hfsc {]tbm-P-\-ap≈ as‰mcp khn-ti-jXbmWv

UIv‰nen‰n.

tem-l-ß-sf h-en-®p \o-́ n I-\w Ip-d-™ I-ºn-I-fm-°n am‰mw.

Cu k-hn-ti-j-X-bm-Wv U-Iv-‰n-en-‰n (Ductility).

kz¿Ww Xnf-°-ap-≠v, Ffp-∏-Øn¬ \in-°p-∂n√. B`-c-W-ßƒ

tIm∏¿

Ccpºv

Aep-an\nbw

amen-b_nen‰n G‰hpw
IqSnb temlw
kz¿W-at{X!

H-cp {Kmw kz¿-W-sØ 6.7
NXpc{iASn ]c-∏-fhn¬

ASn-®p ]-c-Øm-\pw 2 In-tem

ao-‰-dn -e-[n -Iw \o-f-Øn¬

h-en-®p \o-́ m-\pw km-[n-°pw.

Nn{Xw 7.1 (a)

Nn{Xw 7.1 (b)

Nn{Xw 7.1 (c)

]´nI 7.1
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S-Mv-Ã-̈  F∂ temlØns‚ t\¿-Ø I-ºn-IƒsIm-≠m-Wv ssh-ZypX

_ƒ-_n-s‚ (Nn{Xw 7.2) ^n-e-sa‚ v \n¿-an-®n-cn-°p-∂-Xv. h-en-®p \o-´n

t\¿-Ø I-ºn-I-fm-°m≥ I-gn-bp-sa-∂ S-Mv-Ã--s‚ I-gn-hm-Wv ^n-e-sa‚mbn

CXv D]-tbm-Kn-°p-∂-Xn-s‚ H-cp Im-c-Ww.

teml-ß-fn¬ UIv‰n-en‰n F-‰-hpw \-∂m-bn {]-Z¿-in-∏n-°p-∂Xv πm-‰n-

\amWv. tIm-∏¿, kz¿-Ww ap-X-em-b tem-l-ßƒ t\¿-Ø I-ºn-I-fm-°n

D-]-tbm-Kn-°p-∂-Xv \n-ßƒ I-≠n-́ p≠mhpw. Ch-bpsS Db¿∂ UIv‰n-

en‰nbmWv CXn\p Imc-Ww.

teml-ß-fpsS as‰mcp khn-ti-j-X-bmWv ImTn-\yw (Hardness).
F-∂m¬ A-]q¿hw Nn-e tem-l-ßƒ ImTn-\yw Ip-d-™-h-bm-Wv. \ap°p

]co-£n®p t\m°mw. sNdnb IjWw tkmUnbw NhW D]-tbm-Kn®v

FSpØv AXns\ tªUv D]-tbm-Kn®v apdn-°m≥ {ian-°q. tkmUn-bsØ

apdn-°m≥ km[n-°p-∂pt≠m? CXp-t]mse tIm∏¿, Aep-an-\nbw, Ccp-ºv

F∂nh apdn-°m≥ km[n-°ptam? {ian®pt\m°q. Kmen-bw, ko-knbw

F-∂n-h-bpw ImTn-\yw Ip-d-™ tem-lßfmWv.

en-Yn-bw, tkm-Un-bw, s]m-́ m-kyw Xp-S-ßn-b-h ar-Zp tem-l-ß-fm-Wv. Ah-

sb I-Øn-bp-]-tbm-Kn-®v \n-jv-{]-bm-kw ap-dn-°m≥ km-[n-°pw.

tkm-Un-bw tem-lw ap-dn-®-t∏mƒ D-≠m-b {]-X-ew {i-≤n-®p t\m-°q.

F¥p {]-tXy-I-X-bm-Wv Im-Wm≥ km-[n-°p-∂Xv? Ccp-ºv, tIm∏¿ F∂o

tem-l-ßƒ ap-dn-®m-epw CtX {]tXy-IX Im-Wp-∂nt√?

tem-l-ß-sf ap-dn-°p-tºmƒ ]p-Xp-Xm-bn cq-]w-sIm-≈p-∂ {]X-ew

Xn-f-°-am¿-∂-Xm-bn-cn-°pw. Cu k-hn-ti-j-X-sb tem-l-ZypXn F∂p

hn-fn-°p-∂p.-

F-√m tem-l-ß-fp-sS-bpw tem-l-Zyp-Xn H-cpt]m-se-bm-tWm? ]-cn-tim-[n-

®pt\m-°q.

$ Blmcw ]mIwsNøm≥ km[m-c-W- teml-\n¿an-X-amb ]m{X-ßƒ

D]-tbm-Kn-°m-dp-≠-t√m. GsXms° teml-ß-fmWv ]m{X-\n¿am-

W-Øn\v km[m-cWbmbn D]-tbm-Kn-°m-dp-≈Xv?

$ teml-ß-fpsS Fs¥ms° khn-ti-j-X-I-fmWv ChnsS {]tbm-P-

\-s∏-Sp-Øn-bn-cn-°p-∂-Xv?

Xm]w IS-Øn-hn-Sm-\p≈ Ignhv {][m-\-s∏´ Hcp khn-ti-j-X-b-t√?

Cu khntijXbmWv Xm]NmeIX (Thermal conductivity).

tem-l-ßƒ Xm-]-Nm-e-I-ß-fmWvv.

Nn{Xw 7.2

Nn{Xw 7.3
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tem-l-ß-fn¬ G-‰-hpw an-I-® Xm-]-Nm-e-Iw sh-≈n-bm-Wv. Xm-c-X-tay-\

Xm-]-Nm-e-I-X Iq-Sn-b-h-bm-Wv A-ep-an-\n-bw, tIm-∏¿ Xp-S-ßn-b-h.-

F√m tem-l-ßfpw ssh-Zyp-X-Nm-e-I-ß-fm-Wv.

Hcp ]Zm¿Y-Øn\v AXn -eqsS

sshZypXn ISØnhnSm-\p≈ Ign-

hmWv sshZypXNme-I-X. tem-l-ß-

fp-sS Iq-́ -Øn¬ G-‰-hpw an-I-® ssh-

Zyp-X-Nm-e-Iw sh-≈n-bm-Wv. Nm-e-I-X-

bp-sS Im-cy-Øn¬ A-Xn-s‚ sXm-́ p-]n-

d-In¬ \n¬-°p-∂-h-bm-Wv tIm-∏-dpw A-

epan-\n-b-hpw. F-∂n-́ pw \-Ωp-sS ho-́ n-

se ssh-Zyp-X-°-ºn-Iƒ \n¿-an-®n-cn-°p-

∂-Xvv tIm-∏¿ sIm-≠m-W-t√m. A-Xp--t]m-se hoSn\p ]p-d-Øv ssh-Zyp-X

Xq-Wp-I-fn¬ Im-Wp-∂ ssh-Zyp-X-°ºn-Iƒ \n¿an®n-cn-°p-∂-Xv A-ep-an-\n-

bw sIm-≠m-Wv. F-¥m-bn-cn-°p-an-Xn-\p ImcWw?

$

$

$

Hcp teml-]m-{X-hpw a¨]m-{Xhpw FSpØv kv]qWpsIm≠v Ah-bn¬

]Xps° X´nt\m°p-I.

$ F¥p hyXym-k-amWv A\p-̀ -h-s∏-Sp-∂Xv?

$ C-e-Øm-fw, a-Wn-Iƒ Xp-S-ßn-b-h \n¿-an-°m≥ a-c-tam πm-Ãn-t°m

D]-tbm-Kn-°m-tam?

$ G-Xn-\w h-kv-Xp-°-fm-Wv C-h \n¿-an-°m≥ D-]-tbm-Kn-°p-∂-Xv? F¥m-

Wn-Xn-\p Im-c-Ww?

I´n-bp≈ hkvXp-sIm≠v tem-l-Øn-s‚ {]-X-e-Øn¬ X-́ p-tºmƒ

i-_v-Zw ]p-d-s∏-Sp-hn-°m\p≈ tem-l-ßfpsS I-gn-hn-s\ skm-tWm-

cn-‰n (Sonority) F∂p ]-d-bp-∂p.-

tem-l-ßƒ s]m-Xp-sh D-b¿-∂ Xm-]-\n-e-bn¬ Dcp-Ip-∂-h-bpw D-b¿-∂

km-{μ-X D-≈-h-bp-am-Wv.-

Kmenbw, koknbw, sa¿°pdn F∂o teml-ßƒ Xmgv∂ Xm]-\n-e-bn¬

Dcp-Ip-∂-h-bm-Wv.

km{μX Ipd™ teml-ß-fn¬s∏Sp-∂-h-bmWv enYn-bw, tkmUn-bw,

s]m´mkyw F∂n-h.

Nn{Xw 7.4

Nn{Xw 7.5

Nn{Xw 7.6
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tem-lw
{Z-h-Wm-¶w Xnf\ne km{μX

(°C) (°C) (g cm–3)
C-cp-ºv 1538 2861 7.873
sh-≈n 961 2162 10.500

kz¿-Ww 1064 2836 19.281

S-Mv-Ã¨ 3414 5555 19.254
ssS-‰m-\n-bw 1670 3287 4.508

tIm-∏¿ 1084 2562 8.933

t{Im-an-bw 1907 2671 7.194

D-]-tbm-Kw

ssh-Zyp-X-°-ºn-Iƒ \n¿-an-°p-∂-Xn-\v.

B-lm-c-h-kv-Xp-°ƒ s]m-Xn-bp-∂ A-ep-an-\n-bw

t^m-bn¬ \n¿-an-°p-∂-Xn-\v.

]m-{X-ßƒ \n¿-an-°p-∂-Xn-\v.

Ir-jn-bm-bp-[-ßƒ \n¿-an-°p-∂-Xn-\v.

B-cm-[-\m-e-b-ß-fn-se a-Wn-Iƒ \n¿-an-°p-∂-Xn-\v.

k-hn-ti-j-X

t\¿-Ø X-In-Sp-I-fm-°mw.

Nne temlßfpsS {ZhWm-¶w, Xnf\ne, km{μX F∂nhbmWv ]´nIbn¬

\¬Inbncn°p∂Xv. ]´nI hni-I-e\w sNøq.

tem-l-ßƒ-°v s]m-Xp-hm-bn Nn-e `u-Xn-IKp-W-ß-fp-≠t√m. cmk-Kp-W-ß-fn¬

Ch km-Zr-iyw ImWn-°p∂p-t≠m?

Xm-sg-∏-d-bp-∂ h-kv-Xp-X-Iƒ \n-ßƒ {i-≤n-®n-́ p-≠m-Ip-a-t√m:

$ ho-Sn-\p ]p-d-Øv kq-£n-°p-∂ C-cp-ºp-h-kv-Xp-°ƒ Im-e-{I-ta-W Xp-cp-sº-Sp-

Øp \-in-°p-∂p.-

$ B-̀ -c-W-ßƒ \n¿-an-°m≥ kz¿-Ww, sh-≈n, πm-‰n-\w F-∂n-h-bm-Wv km[mc-

W D-]-tbm-Kn-°p-∂-Xv.-

$ A-ep-an-\n-bw ]m-{X-Øn¬ tam-cv kq-£n-°m-dn-√.

$ sN-ºp]m-{X-ßƒ ¢m-hv ]n-Sn-°p-∂p.-

C-h-bv-°v Im-c-W-sa-¥m-bn-cn-°p-sa-∂v B-tem-Nn-®n-́ p-t≠m? Nn-e ]-co-£-W-ßƒ

sN-bv-Xpt\m-°mw.-

IT@ School Edubuntu hn¬

school resources ¬ teml-

ßƒ F∂ `mKw ImWp-I.

CXp-hsc N¿® sNbvX-Xns‚ ASn-ÿm-\-Øn¬ tem-l-ß-fp-sS s]mXphm-b ̀ uXnI

Kp-W-ßƒ t{ImUo-I-cn-°m-a-t√m.

$ D-b¿-∂ Xm-]-Nm-e-I-X $ D-b¿-∂ km-{μ-X

$ D-b¿-∂ ssh-Zyp-X-Nm-e-I-X $ skmtWm-cn‰n

$ am-en-b-_n-en-‰n $ Db¿∂ {Zh-Wm¶w

$ U-Iv-‰n-en-‰n

tem-l-ß-fp-sS Nn-e ̀ u-Xn-Ik-hn-ti-j-X-Iƒ {]-tbm-P-\-s∏-Sp-Øn-bn-cn-°p-∂ kμ¿-

-̀ßƒ X-∂n-cn-°p-∂p. ]-́ n-I ]q-cn-∏n-°m≥ {i-an-°q.-

]´nI 7.3

{Zh-Wm-¶hpw Xnf-\n-ebpw

J-c]-Zm¿-Y-ß-sf Nq-Sm-°n {Zmh-I-ß-fm-

°n am-‰m-a-t√m. sF-kv D-cp-In P-e-am-Ip-

∂-Xpw Cu P-e-w ho-≠pw Nq-Sm-°n-bm-eXp

\o-cm-hn-bm-bn am-dp-sa-∂pw \-ap-°-dn-bm-

a-t√m. G-Xp Jch-kv-Xp-hn-s\-bpw Cu

co-Xn-bn¬ A-h-ÿm-]-cn-h¿-Ø-\Øn\v

hnt[-b-am-°mw. Jcw {Zm-h-I-am-bn am-dp∂

Xm-]-\nesb {Z-h-Wm-¶-sa-∂pw {Zm-h-Iw

Xnf-®v hm-X-I-am-Ip-∂ Xm]-\n-e-sb Xnf-

\n-e-sb-∂pw ]d-bp-∂p.

]´nI 7.2
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A-¥-co-£-hm-bp-hp-am-bp-≈ {]-h¿-Ø-\w

H-cp I-j-Ww tkm-Un-bw I-Øn-bp-]-tbm-Kn-®v ap-dn-s®-Sp-°q. ]p-Xn-b-Xmbn

cq-]w-sIm-≠ {]-X-e-Øn-se tem-l-Zyp-Xn \n-co-£n-°q. A¬-∏-t\-cw Cu

`m-Kw A-¥-co-£-hm-bp-hn¬ Xpd∂phbv°p-I.

temlk¶cßƒ (Alloys)
c-t≠m- -A-Xn-e-[n-I-tam tem-l-ß-

fpsS G-Im-fl-I J-c-em-b-\n-I-fm-Wv

tem-lk-¶-c -ßƒ. tem-l-ß-sf

At]-£n-®v an-I-® _-e-hpw tem-l-

\m-i-\-sØ sN-dp-°m\p-≈ I-gn-hpw

C-h-bv-°p-≠v. 90 i-X-am-\-Øn-e-[n-Iw

tem-l-ß-fpw tem-l-k-¶-cß-fm-

bmWv D-]-tbm-Kn-°s∏-Sp-∂-Xv. sa-®-

s∏-́  k-hn-ti-j-X-I-fp-≈ h-ensbm-cp

hn-̀ m-Kw \n¿-am-W km-a-{Kn-I-sf tem-

l-k¶-c-ßƒ {]-Xn-\n-[m-\w sNøp-

∂p. kz¿-W-Øn-s‚-bpw tIm-∏-dn-s‚-

bpw tem-lk-¶-c-am-Wv B-̀ -c-W-ßƒ

\n¿-an-°m≥ D-]-tbm-Kn-°p∂Xv. Nne

tem-l-k-¶-cß-fp-sS L-S-I-ßƒ Np-

h-sS \¬-In-bn-cn-°p-∂p.-

teml-k-¶cw LS-I-
tem-l-ßƒ

{_mkv (]n®f) tIm∏¿, kn¶v

t{_m¨kv (HmSv) tIm∏¿ (sNºv), Sn≥

\nt{Imw \n°¬

t{Imanbw

Ab¨

A¬\ntIm Ab¨ (Ccp-ºv)

Aep-an-\nbw

\n°¬

sIm_mƒ v́

Nn-e tem-l-k-¶-c-ß-fn¬ (D-Zm: sÃ-

bn≥-se-kv Ão¬) h-f-sc sN-dn-b

Af-hn¬ Im¿-_¨, kn-en-°¨ t]m-

ep-≈ Ateml aq-e-I-ßƒ tN¿-°m-

dp-≠v.

$ {]-X-e-Øn-\v F-¥p kw-`-hn-®p? F-¥m-bn-cn-°p-an-Xn-\p

ImcWw?

$ H-cp A-ep-an-\n-bw I-ºn-sb-Sp-Øv km‚ v t]-∏-dp-]-tbm-

Kn®v D-c-®pt\m-°q. \-√ Xn-f-°w Im-Wp-∂n-t√? G-Xm-

\pw Znh-k-ßƒ-°-IwX-s∂ Cu Xn-f-°w aßnt∏m-Im-

dp-≠v. F-¥psIm-≠m-Wn-Xv kw -̀hn-°p-∂-Xv?

$ CXp-t]mse tIm∏¿, aKv\ojyw XpS-ßnb teml-ßƒ

A¥co£-hm-bp-hp-ambn {]h¿Øn-°p-∂p.

tem-l-ßƒ A-¥-co-£-hm-bp-hp-am-bn k-º¿-°-Øn-te¿-s∏-

Sp-tºmƒ hm-bp-hn-se hn-hn-[- -L-S-I-ß-fp-am-bn cm-k-{]-h¿-

Ø-\-Øn-te¿-s∏-Sp-∂p. C-Xn-s‚ -̂e-am-bn tem-l-{]-X-e-Øn-

\v Xn-f-°w \-„-s∏-Sp-I-bpw sN-øpw.

tem-l-ß-fp-sS P-e-hp-am-bp-≈ {]-h¿-Ø-\w

c-≠v _o-°-dp-I-fn¬ ap-°m¬ `m-Kw ho-Xw P-e-sa-Sp-°p-I. B-

Zy-tØ-Xn¬ H-cp sN-dn-b I-j-Ww tkm-Un-bw tem-l-hpw

c≠ma-tØ-Xn¬ sNdnb IjWw tIm-∏-dpw C-Sp-I. \n-ß-fp-

sS \n-co-£-Ww FgpXq.-

$ P-e-hp-am-bn {]-h¿-Øn-® tem-l-taXmWv?

$ {]h¿Ø-\-̂ -e-am-bp-≠mb hm-X-I-ta-Xv?

Nn-e tem-l-ßƒ A-\p-Iq-ekm-l-N-cy-ß-fn¬ P-e-hp-am-bn {]-

h¿-Øn-®v ssl-{U-P≥ hm-X-Iw ]p-d-tØ-°p hn-Sp-∂p.-

tkmUn-bhpw Pe-hp-am-bp≈ {]h¿Ø-\-Øns‚ ka-hm-Iy-

sa-gp-Xq?

tkm-Un-bw + P-ew � tkm-Un-bw ssl-t{Um-Iv-ssk-Uv +

ssl-{U-P≥

2 Na + 2 H2O � 2 NaOH + H2

s]m-´m-kyw, Im¬-kyw F-∂n-h-bpw X-Wp-Ø P-e-hp-am-bn

{]h¿-Øn-°p-∂-h-bm-Wv.-

IT@School Edubuntu hn¬

school resources ¬ teml-

ßƒ \in-°p-∂Xp XS-bm≥

F∂ `mKw ImWp-I.
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tem-l-ß-fp-sS B-kn-Up-am-bp-≈ {]-h¿-Ø-\w

kn-¶v tem-l-hpw t\¿-∏n-® sslt-{Um-t¢m-dn-°v B-kn-Up-am-

bp-≈ {]-h¿-Ø-\w \n-ßƒ ap-ºp ]Tn-®n-´p-≠-t√m. cm-k-{]-

h¿-Ø-\-^-e-ambn D-≠m-b D¬-∏-∂-ßƒ G-sXm-s°-sb-∂v

FgpXq.

hnhn[ sSÃvSyq_p-I-fn¬ t\¿∏n® sslt{Um-t¢m-dn-°v

BknUv FSpØv kn-¶v, A-ep-an-\n-bw, A-b¨, a-Kv-\o-jyw,

tIm-∏¿ Xp-S-ßn-b tem-l-ßƒ \nt£]n-®v ]-co-£-Ww B-

h¿-Øn-®pt\m-°q. F-¥p \n-co-£n-°p-∂p?

$ B-kn-Up-am-bn {]-h¿-Øn-® tem-l-ß-tf-sXm-s°bmWv?

$ G-‰-hpw Xo-{h-am-bn {]-h¿-Øn-® tem-l-ta-Xm-Wv?

$ C-h-bn¬ B-kn-Up-am-bn {]-h¿-Øn-°m-Ø tem-l-

ßfpt≠m?

$ Cu {]h¿Ø-\-ß-fn¬ ]p-d-Øp-h-cp-∂ hm-X-I-ta-Xv? Fß-

s\ I-s≠-Ømw? sN-bv-Xp-t\m-°q.-

$ Bkn-Up-am-bp≈ {]h¿Ø-\ Xo{h-X-bn¬ teml-

ßƒ°p XΩn¬ hyXym-k-apt≠m?

C-Xn¬ Nn-e {]-h¿-Ø-\-ß-fp-sS k-a-hm-Iy-sa-gp-Xm-w?

kn-¶v + ssl-t{Um-t¢m-dn-°v B-kn-Uv � kn-¶v t¢m-ssd-Uv +

ssl-{U-P≥

Zn + 2HCl   �  ZnCl2 + H2

Mg + 2HCl �������������������������
Fe + 2HCl  �������������������������
2Al + 6HCl�������������������������

A-ep-an-\n-bw, kn-¶v, a-Kv\o-jyw, Ab¨ ap-X-em-b tem-l-ßƒ

B-kn-Up-I-fp-am-bn  {]-h¿-Øn-°p-tºmƒ ssl-{U-P≥ hm-XIw

D-≠m-Ip-∂p. C-tXm-sSm-∏w H-cp tem-l-e-h-W kw-bp-Iv-X-hp-ap-

≠m-Ip-∂p.-

\mc-ß-bnepw tamcnepw Bkn-Up-Iƒ AS-ßn-bn-́ p-s≠∂v ]Tn-

®n-́ p-≠-t√m. \m-c-ß ap-dn-°m≥ C-cp-ºv I-Øn-tb-°mƒ \-√-Xv

sÃ-bn≥-se-kv Ão¬ I-Øn-bm-sW-∂p ]-d-bp-∂-Xn-s‚-bpw A-

ep-an-\n-bw ]m-{X-Øn¬ tam-cv kq-£n-°m-Ø-Xn-s‚-bpw Im-c-

W-sa-s¥-∂v C-t∏mƒ a-\- n-em-b-t√m.

IT@ School Edubuntu hn¬

school resources ¬ D≈

BknUpw teml-ßfpw

F∂ `mKw ImWp-I.

temlßƒ Fhn-sS\n∂v ?
teml-ßƒ \n¿an-°p-∂Xv temlmw-iw

AS-ßnb {]Ir-Xn-P\yhkvXp-°-

fn¬ \n∂m-Wv. ̀ qh¬°-Øn¬ ImW-

s∏-Sp∂ CØcw hkvXp-°sf [mXp-

°ƒ (Minerals) F∂p hnfn-°p-∂p.

Ch-bn¬ \n∂p cmk-{]-{In-b -h-gn-

bmWv teml-ßƒ th¿Xncns®Sp-°p-

∂Xv. kzX-{¥-cq-]-Øn¬ ImW-s∏-

Sp∂ Hcp teml-amWv kz¿Ww.

`qh¬°-Øn¬ G‰hpw IqSp-X¬

ImW-s∏-Sp∂ teml-amWv Aep-an-

\nbw. Ccp-ºv, Im¬kyw apX-em-bh

ASpØ ÿm\-ß-fn¬ hcp-∂p.

temlßƒ
a\p-jy-i-co-c-Ønepw!

sNdnb Af-hn-em-sW-¶nepw Nne

teml-[m-Xp -°-fpsS km∂n[yw

imco -cnI {]h¿Ø-\-ßƒ°pw

Btcm-Ky-Øn\pw t]mj-W-Øn\pw

AXy-¥m-t]-£n-X-am-Wv. c‡-Øn\v

Nph∏p \ndw \¬Ip∂ lotam-t•m-

_n-\n¬ Ccpºv AS-ßn-bn-cn-°p-∂p.

F√p-I-fp-sS-bpw ]√p-I-fp-sSbpw

hf¿®bv°v Im¬kyw Bh-iy-am-Wv.

tImi-ß-fpsS hnhn[ {]h¿Ø-\-

ßƒ°v tkmUn-bw, s]m´mkyw XpS-

ßnb eh-W-ßƒ Bh-iy-am-Wv.

hfsc t\cnb tXmXn-em-sW-¶nepw

kn¶v, tIm∏¿, sken\nbw apX-em-

bh Btcm-Ky-Øn\v AXym-h-iy-am-

Wv.

JT
 �

5�
-�

/�
�
�
�	

�
	
�

�

�-

 �



ASn-ÿm-\-imkv{Xw VIII98

tem-l-\m-i-\w (Corrosion of metals)

\n-Xy-Po-hn-X-Øn¬ \mw Gsd D-]-tbm-Kn-°p-∂ tem-l-amWv C-cp-ºv. \ap°p

Np-‰p-ap-≈ C-cp-ºph-kv-Xp-°ƒ-°v Im-e-∏-g-°wsIm-≠v F-s¥-¶n-epw am-‰w

kw-`-hn-°p-∂p-t≠m?

\n-ß-fp-sS ho-́ n-se CcpºpP-\m-e°-ºn-Iƒ°v `w-Kn Iq-́ m≥ th-≠n am{X-

am-tWm Ahbn¬ s]-bn‚-Sn-°p-∂-Xv?

C-{]-Im-cw sN-bv-Xn-s√-¶n¬ F-¥m-Ipw kw-̀ -hn-°p-I?

C-cp-ºv Xp-cp-ºn-°p-∂ {]-{In-b-sb kzm-[o\n-°p-∂ L-S-I-ß-tf-sXm-

s°-sb-∂-dn-bm-tam?

Hcp t{]mPIvSv {]h¿Ø-\-am-b-mtem?

B-h-iy-ap-≈ km-a{KnIƒ

hr-Øn-bp-≈-Xpw Cu¿-∏-c-ln-X-hp-am-b sS-Ãv-Syq_v ˛ 4 F-Æw

Xp-cp-sºSp-Øn´n√mØ hr-Øn-bp-≈ C-cp-ºm-Wn-Iƒ ˛ 4 F-Æw

\o-‰p-I-° ˛ 10 g

tkm-Un-bw t¢m-ssd-Uv em-b-\n ˛ 25 mL

t\¿-∏n-® sslt-{Um-t¢m-dn-°v B-kn-Uv/hn-\mKncn ˛ 25 mL

tIm¿-°v ˛ 1 F-Æw

{]-h¿-Ø-\co-Xn

\mev sS-Ãv-Syq_p-Ifnepw Hmtcm C-cp-ºm-Wn- hoXw C-Sp-I (Nn{Xw 7.8).

H-∂m-a-sØ sS-Ãv-Syq-_v \\™ ]™n C -́tijw A-¥-co-£-hm-bp-hn¬

Xp-d-∂p kq-£n-°p-I.

c-≠m-a-sØ sS-Ãv-Syq-_n¬ C-cp-ºm-Wn-s°m-∏w \o-

‰p-I-°-bn-´v A-S-®v kq£n°p-I (\o‰p-I-°bv°v

Cu¿∏w BKn-cWw sNøm-\p≈ Ign-hp-≠v).-

aq -∂m -a -sØ sS -Ãv -Syq -_n¬ C-cp -ºm -Wn

]IpXntbmfw ap-ßn-°n-S-°-Ø-° hn-[w tkm-Unbw

t¢m-ssd-Uv em-b-\n H-gn-®p kq-£n-°p-I.-

\m -em -a -sØ sS -Ãv -Syq -_n¬ C-cp -ºm -Wn

]IpXntbmfw ap-ßn-°n-S-°-Ø-° hn-[w t\¿-∏n®

sslt-{Um-t¢m-dn°v B-kn-Uv/hn-\mKncn H-gn-®p

kq£n-°p-I.-

HcmgvNtbm-fw sS-Ãv-Syq_p-Iƒ kq-£n-®-Xn-\p

tijw C-cp -ºm-Wn-Iƒ-°p-≠mb am‰w \nco-

£n°pI.
Nn{Xw 7.8

Nn{Xw 7.7
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$ G-sXm-s° sS-Ãv-Syq_n-se B-Wn-IfmWv Xp-cp-ºn-®Xv?

$ G-‰-hp-a-[n-Iw Xp-cp-ºp-≠m-b-Xv G-sXm-s° sS-Ãv-Syq_pIfn¬?

$ A-¥-co-£-hm-bp-hn¬ Xp-d-∂ph-®n-cn-°p-∂ C-cp-ºph-kv-Xp Xp-cp-ºn-

°p-∂-Xn-\p t{]-c-I-am-b L-S-I-ß-tf-sXm-s°-bm-Wv?

$ GXp sSÃvSyq-_nse Ccp-ºm-Wn-bmWv Xpcp-ºn-°m-Ø-Xv? CXn-\p-

Im-c-W-sa¥v?

A-¥-co-£-hm-bp-hn-se Hm-Iv-kn-P≥, P-emw-iw F-∂n-h-bp-am-bn cm-k-{]-

h¿-Ø-\-Øn-te¿-s∏-Sp-tºmgm-Wv C-cp-ºv Xp-cp-ºn-°p-∂-Xv.

$ I-S¬Øo-c-{]-tZ-i-ß-fn-se C-cp-ºp P-\m-e°-ºn-Iƒ th-K-Øn¬

Xp-cp-ºn-°p-∂-Xn-\p Im-c-W-sa-¥m-bn-cn-°pw?

$ tkm-Un-bw, s]m-´m-kyw Xp-S-ßn-b tem-l-ßƒ a-sÆ-Æ-bn¬

kq£n-°p-∂-Xn-\p Im-c-W-sa-¥m-bn-cn-°pw?

C-cp-ºpw a‰p-]e tem-l-ßfpw A-¥-co-£-hm-bp-hn-se hn-hn-[ L-S-I-ß-

fp-am-bn cm-k-{]-h¿-Ø-\-Øn-te¿-s∏-́ v ]p-Xn-b ]-Zm¿-Y-ß-fm-bn am-dp-∂p.

Cu {]-{In-b-sb tem-l-\m-i-\-sa-∂p ]-d-bp-∂p.-

tem-l-\m-i-\w kw-`-hn-°m-Ø tem-l-ß-fp-t≠m? D-s≠-¶n¬ G-sXm-

s°? A-h F-¥n-s\-√mw D-]-tbm-Kn-°p-∂p? Ip-dn-∏p X-bm-dm-°q.-

C-cp-ºn-s‚ tem-l-\m-i-\w X-S-bm≥ F-s¥-√mw am¿-K-ßƒ kzo-I-cn-°mw?

{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h

$ tem-l-ß-fp-sS `u-Xn-IKp-W-ßƒ Xn-cn-®-dn-™v hniZo-I-cn-°m\pw

Ch \n-Xy-Po-hn-X-Øn¬ {]-tbm-P-\-s∏-Sp-Øm\pw Ign-bp-∂p.

$ tem-l-ßfp-w Bkn-Up-ambn {]h¿Øn∏n®v ssl{U-P≥ hmXIw

\n¿an-°m≥ Ign-bp-∂p.

$ tem-l-ßfp-sS Xn-f-°w \-jv-S-s∏-Sm-\p-≈ Im-c-Ww hn-i-Zo-I-cn-°m≥

I-gn-bp--∂p.

$ C-cp-ºn-s‚ tem-l-\m-i-\w X-S-bm-\p-≈ am¿-K-ßƒ \n¿-tZ-in-°m≥

Ign-bp-∂p.
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hne-bn-cpØmw

1.- Nn-e tem-l-ßƒ Np-h-sS ]-́ n-I-s∏-Sp-Øn-bn-cn-°p-∂p. C-h-bp-sS hn-

hn-[ D-]-tbm-K-ß-fpw A-Xn-\p-]-bp-‡-am-Ip-∂ k-hn-ti-j-X-I-fpw

Is≠-Øn ]-́ n-I ]q¿-Øn-bm-°q.-

tem-lw D-]-tbm-Kw k-hn-ti-j-X

kz¿-Ww $

$

tIm∏¿ $

$

A-ep-an-\n-bw $

$

kn-¶v $

$

C-cp-ºv $

$

2.- h-f-sc th-K-Øn¬ \m-i-\-Øn-\p hn-t[-b-am-Ip-∂ tem-l-am-W-t√m

C-cp-ºv.

$ C-cp-ºn-s‚ \m-i-\-sØ kzm-[o-\n-°p-∂ L-S-I-ßƒ G-sX-√m-

amWv?

$ k-ap-{ZXo-c{]-tZ-i-ß-fn¬ C-cpºmWnIƒ°p]Icw tIm∏-¿

BWnIfmWv D]tbmKn°pI. Im-c-W-sa-¥m-bn-cn-°mw?

$ C-cp-ºn-s‚ \m-i-\w X-S-bm-\p-≈ am¿-K-ßƒ \n¿-tZin-°m-tam?

3.- tem-l-ß-fp-sS Nn-e `u-Xn-Ik-hn-ti-j-X-IfpsS ASnÿm-\-Øn¬,

Xm-sg sIm-Sp-Ø {]-kv-Xm-h-\-Iƒ i-cn-tbm sX-t‰m-sb-∂v Fgp-Xp-I.

1 Aep-an-\nbw ssh-Zyp-X-Nm-e-Iam-Wv. i-cn

2 koknbw s]m-Xp-th D-b¿-∂ Xm-]-\n-e-bn¬

D-cp-Ip-∂p.

3 πm‰n\w am-en-b-_n-en-‰n Ip-d-™ temlam-Wv.

4 s]m´mkyw ImTn-\y-ap-≈ teml-am-Wv.

5 sNºn\v skm-tWm-cn-‰n-bp-≠v.

6 kz¿W-Øns‚ km-{μ-X h-f-sc Ip-d-hm-Wv.

7 sNºv an-I-® Xm-]-Nm-e-I-am-Wv.
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8 tkm-Un-bw ImTn-\yw Iq-Sn-b tem-l-am-Wv.-

9 kz¿-Ww B-̀ -c-W-\n¿-am-W-Øn-\v D-]-tbm-Kn-°p-∂-

Xn-s\m-cp Im-c-Ww A-Xn-s‚ tem-l-Zyp-Xn-bm-Wv.

10 SMvÃ-Wn\v D-b¿-∂ U-Iv-‰n-en-‰n-bp-≠v.

4.- Xm-sg sIm-Sp-Ø-h-bn¬ \n-∂p a-sÆ-Æ-bn¬ kq-£n-°p∂ temlw

Xn-c-s™-Sp-°p-I.

(a) tkm-Un-bw (b) C-cp-ºv (c) S-Mv-Ã¨ (d) t{Im-an-bw

CXp a-sÆ-Æ-bn¬ kq-£n-°p∂-Xn-s‚- -Im-c-W-sa-¥m-bn-cn-°pw?

5.- Nn-e tem-l-ßfpsS t]cp-Iƒ sIm-Sp-Øn-cn-°p-∂p.

S-Mv-Ã¨, kz¿-Ww, tkm-Un-bw, tIm-∏¿, A-b¨ (C-cp-ºv),

aKv\ojyw

C-h-bn¬ \n-∂p Np-h-sS-bp-≈ tNm-Zy-ßƒ-°v tbm-Py-am-b-h Xn-c-

s™-Sp-°p-I.-

$ B-̀ -c-W-\n¿-am-W-Øn-\v D-]-tbm-Kn-°p-∂-Xpw D-b¿-∂ am-en-

b-_n-en-‰n D-≈-Xp-am-b tem-lw G-Xm-Wv?

$ X-Wp-Ø P-e-hp-am-bn {]-h¿-Øn-°p-∂- tem-lw G-Xm-Wv?

$ ImTn-\yw Iq-Sn-b-Xpw th-K-Øn¬ \m-i-\-Øn-\p hn-t[-b-am-

Ip-∂-Xp-am-b tem-lw G-Xm-Wv?

6.- Xmsg sImSp-Ø {]kvXm-h-\-Iƒ°v ImcWw Fgp-Xp-I.

a. Aep-an-\nbw ]m{X-Øn¬ ]pfn kq£n-°m-dn-√.

b. Ccp-ºp-]I-c-W-ß-fn¬ CS-bv°nsS FÆ ]pc-́ m-dp-≠v.

c. \mcß apdn-°m≥ CcpºpIØn-Iƒ°p ]Icw sÃbn≥-sekv

Ão¬ IØn-Iƒ D]-tbm-Kn-°p-∂p.

 XpS¿{]-h¿Ø\ßƒ

1.- Nm-e-I-X Xm-c-X-ayw sN-ømw

B-h-iy-am-b km-a-{Kn-Iƒ

H-tc \o-f-hpw I-\-hp-ap-≈ tIm-∏¿, A-b¨, A-ep-an-\n-bw, \n-t{Imw

I-ºn-Iƒ, tSm¿-®v _ƒ-_v, 3 thmƒ-́ vv _m-‰-dn, kzn-®v

{]-h¿-Ø-\{I-aw

tSm¿-®v _ƒ-_n-s\ hn-hn-[ h-b-dp-Iƒ D-]-tbm-Kn-®v _m-‰-dn-bp-am-bn

_-‘n-°p-I. G-Xp h-b¿ D-]-tbm-Kn-®-t∏m-gm-Wv {]-Im-iXo{h-X IqSp-

X-se-∂p I-s≠-Øq. Cu tem-l-ß-sf ssh-Zyp-X-Nm-e-I-X-bp-sS Ah-

tcm-l-W{I-a-Øn¬ hn-\y-kn-°q.-
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2.- H-cp C-cp-ºm-Wn, A-ep-an-\n-bw I-ºn, s]≥-kn-en-s‚ se-Uv, sN-ºpIºn,

ss{U sk-√n-se Im¿-_¨ Z-fiv F-∂n-h ti-J-cn-°p-I. C-h Hm-

tcm-∂pw Np-‰n-I-bp-]-tbm-Kn-®v A-Sn-®p ]-c-Øm≥ {i-an-°q. G-Xn-s\-

sb-√m-am-Wv A-Sn-®p ]-c-Øm≥ I-gn-bp-∂-Xv? C-Xn¬ \n-∂p \n-ß-sf-

¥-\p-am-\-Øn-se-Øpw?

3.- tem-l-ß-fp-sS k-hn-ti-j-X-Iƒ a-\- n-em-°n-b-t√m. Np-h-sS ]-d-bp∂

tem-l-ßƒ G-h-sb-∂v A-t\z-jn-®p I-s≠-Øq.-

a. hm-l-\-ß-fn-se kv-t‰m-td-Pv _m-‰-dn-I-fn-ep-]-tbm-Kn-°p-∂ temlw

G-Xm-Wv?

b. an-° tem-l-ß-fpw J-c]-Zm¿Y-ß-fm-W-t√m. h-f-sc Xm-gv-∂ Xm]-

\n-e-bn¬ t]m-epw {Zm-h-Im-h-ÿ-bn-ep-≈ tem-l-ta-Xm-Wv?

c. C-cp-ºn-s\ \m-i-\-Øn¬\n-∂p kw-c-£n-°m\m-bn A-Xn-\p-ap-I-

fn¬ a-‰p tem-l-ßƒ ]q-im-dp-≠v. C-Xn-\v D-]-tbm-Kn-°-mhp-∂

c≠p tem-l-ßƒ G-sXm-s°?

d. tem-l-ßƒ s]m-Xp-th km-{μ-X Iq-Sn-b-h-bm-W-t√m. G-‰-hpw

km-{μ-X Iq-Sn-b tem-lw G-Xm-Wv?



t\m-́ o-kv hm-bn-® hn-Zym¿-YnIƒ Xßƒ°v Cu im-co-cn-Itbm-Ky-X-

bp-t≠m F-∂v ]cn-tim-[n°m≥ Xocp-am-\n®p. \n-ßƒ-°v Cu

hnZym¿-Yn-Isf k-lm-bn-°m\mhptam?

\ofw (Length)

\nß-fpsS ¢mknse tai-bpsS \ofw Hmtcm-cp-Ø-cp-sSbpw ssIbn-ep≈

s]≥kn¬ D]-tbm-Kn®v Af∂v Xmsg sImSp-Ø ]´n-I-bn¬ FgpXq.

t\m´okv

 "NCC bn¬ tNcm≥

Xm¬∏-cy-ap≈ Xmsg

]d-bp∂ imco-cnI tbmKy-X-

bp≈ hnZym¿Yn-Iƒ

Pq  ̈15 \v sshIp-t∂cw

4 aWn°v kvIqƒ {Ku≠n¬

dnt∏m¿ v́ sNtø-≠-Xm-Wv.''

Dbcw  : 1.5 m

Xq°w : 48  kg

{Ia hnZym¿Yn-bpsS tai-bpsS \ofw

\º¿ t]cv   (s]≥kn¬ Af-hn¬)

]´nI 8.1

Nn{Xw 8.1
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$ \nßƒ°v e`n® Afhv a‰p-≈-h-cp-tS-Xp-ambn Xmc-Xayw sNbvXp

t\m°q.

$ F√m Af-hp-Ifpw Hcp-t]m-se-bmtWm?

$ Af-hp-Iƒ Xpey-am-Im-Xn-cp-∂Xv F¥p-sIm-≠mWv?

$ F√m-h¿°pw Htc Af-hp-Iƒ e`n-t°-≠-Xmbn-cp∂nt√? F¶n¬

AXn-\mbn \ap°v F¥p sNømw?

CtX tai-bpsS \ofw Htc \of-ap≈ Cu¿°n¬ D]-tbm-Kn®v Af∂p

t\m°q.

F√m-h¿°pw e`n-® Afhv Hcp-t]m-seb-t√? Hcp hkvXp-hns‚ \ofw

Af-°ptºmƒ F√m-h¿°pw Xpey Afhp Xs∂ e`n-°-W-sa-¶n¬ F√m-

hcpw Htc ssZ¿Ly-ap≈ hkvXp AYhm Htc tXmXv D]-tbm-Kn-°-W-

sa∂v t_m[y-am-bn-t√?

]≠p temI-Øns‚ hnhn-[ -̀ m-K-ß-fn¬ \ofw Af-°p-∂-Xn\v ]e tXmXp-

Iƒ D]-tbm-Kn-®n-cp-∂p. \nßƒ°-dn-bm-hp∂ CØcw tXmXp-Iƒ FgpXq.

$ hmc

$ apgw

$

temI-Øns‚ hyXykvX `mK-ß-fn¬ CØcw ]e tXmXp-Iƒ D]-tbm-Kn-

°p-∂Xp sIm≠p≈ {]bmkßƒ Fs¥-√m-am-sW∂v FgpXnt\m°q.

$ IrXyX Dd-∏m-°m≥ Ign-bn√.

$

CXv Fß-s\bmWv ]cn-l-cn®ncn-°p-∂Xv F∂p t\m°mw.

\ofw Af-°p-∂-Xn\v \n›nX ssZ¿Ly-ap≈ Hcp ASnÿm\ tXmXv

temI-saßpw AKo-I-cn-®ncn°p∂p. Cu ASn-ÿm\ tXmXmWv \of-Øns‚

bqWn-‰v.

\of-Øns‚ ASn-ÿm\ bqWn‰v ao‰¿ (metre) BIp∂p.

m BWv CXns‚ {]Xo-Iw.

Nn{Xw 8.2

Hcp ao‰¿ \of-ap≈ Zfiv D]-tbm-Kn®v Hcp s]≥kn-ens‚ \ofw IrXy-

ambn Af-°m≥ km[n-°ptam?

\of-Øns‚ sNdnb Af-hp-Iƒ (Smaller units of length)

Hcp ao‰¿ kvsIbn¬ ]cn-tim-[n®pt\m°q.

$ henb hc-Ifpw AXn-t\mSp tN¿∂v A°-ßfpw AS-bm-f-s∏-Sp-

Øn-bXv {i≤n-®n-cn-°p-a-t√m.

$ CXnse A¶\ßƒ H∂n¬ XpSßn F{X-bn-emWv Ah-km-\n-°p-

∂Xv?
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mm) BsW-∂-dn-bm-a-t√m. Hcp sk‚n-ao-‰-dn-t\-°mƒ Ipd™ \ofw Af-

°p-∂-Xn\v CXv Bh-iy-ambnhcp-∂p.

1 m = 100 cm

1 cm = 10 mm

F¶n¬ 1 m F{X mm F∂v Is≠-Øq.

\nß-fpsS imkv{X]pkvX-I-Øn¬ 8 cm \of-ap≈ Hcp tcJ hc®v Xmsg

]d-bp-∂h ASbm-f-s∏-Sp-Øp-I.

PQ = 6 mm

PR = 16 mm

PS = 5 cm

Hcp ao‰¿ kvsIbn¬ D]-tbm-Kn®v IrXyambn Af-°m-hp∂ G‰hpw

Ipd™ \ofsØ AXns‚ eoÃv Iu≠v (Least Count) F∂p hnfn-°p-

∂p. AXv F{X-bm-sW∂p Is≠Øn imkv{X-]p-kvX-I-Øn¬ tN¿°q.

IS-emkns‚ I\w (Thickness of a paper)

ao‰¿ kvsIbn¬ D]-tbm-Kn®v Hcp an√n-ao-‰-dn-t\-°mƒ Ipd™ Af-hp-

Iƒ Af-°mtam? DZm-l-c-W-ambn Hcp IS-emkns‚ I\w. CXv Af-

°p∂sXßs\-sb∂p t\m°mw.

100 t]∏¿jo‰p-Iƒ FÆn-sb-SpØv A´n-bmbn hbv°p-I. Cu A´n-

bpsS Dbcw kvsIbn¬ D]-tbm-Kn®v Af-°p-I. Dbcw c≠v A¶-\-

Nn{Xw 8.4

Hcp ao‰¿ kvsIbn-ens\ 100 Xpey`mK-ß-fmbn hn`Pn-®n-

cn-°p∂p. CXnse Hmtcm `mK-Øn-s‚bpw \ofw Hcp sk‚o-

ao-‰¿ (centimetre - cm) BsW-∂-dn-bm-a-t√m. Hcp ao‰-dn-t\-

°mƒ Ipd™ \ofw Af-t°≠n hcp-tºmƒ CXv {]tbm-

P-\-s∏-Sp-∂p.

kvsIbn-ens‚ Hcp `mK-Øns‚ Nn{Xw {i≤n-°q.

kvsIbn-ense ASp-Ø-Sp-Øp≈ c≠p henb hc-Iƒ°n-S-

bn-ep≈ \ofw 1cm BsW∂v \nßƒ a\- n-em-°n-b-t√m.

henb hc-Iƒ°n-S-bn-ep≈ sNdnb hc-Iƒ {i≤n-°q.

$ 1 cm F{X Xpey `mK-ß-fm-bmWv hn -̀Pn-®n-cn-°p-∂Xv?

$ F¥mWv CXp sIm≠p≈ {]tbm-P-\w?

1 cm ]Øp Xpey`mK-ß-fmbn `mKn-®n-cn-°p-∂p. CXnse

Hmtcm `mKØns‚bpw \ofw Hcp an√n-ao-‰¿ (millimetre -

Nn{Xw 8.3

ao‰¿

πm‰n-\-Øn¬ 10% Cdn-Unbw tN¿Øv
\n¿an®v, 0OC ¬ {^m≥knse A¥m-
cmjv{S AfhpXq° _yqtdm-bn¬
kq£n-®n -´p≈ amXrImZfin¬
tcJ-s∏-Sp -Ønb c≠v AS-bm-f -
ßƒ°n-S-bn-ep≈ \of-amWv Hcp
ao‰¿.

CXp-ambn Xmc-Xayw sNbvXp Xbm-
dm-°p∂ kvsIbnens‚ \of-amWv
Hcp ao‰¿ Bbn IW-°m-°n-bn-cn-°p-
∂-Xv.

]pXnb \n¿h-N-\-a-\p-k-cn®v ao‰¿
F∂Xv iq\y -X -bn¬ {]Imiw
1/299792458 sk°‚ v sIm≠v k©-
cn-°p∂ Zqc-am-Wv. IqSp-X¬ IrXyX
e`n-°p-∂-Xn\v th≠n-bmWv ]pXnb
\n¿h-N\w kzoI-cn-®n-́ p-≈-Xv.

P Q R S
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$

$ Nn{Xw 8.9 (c) bn¬ sImSp-Ø s]≥kn-ens‚ \ofw

F{X-bm-Wv? Ipdn-°q.

\ofw Af-°m≥ D]-tbm-Kn-°p∂ ASn-ÿm\ bqWn‰pw

AXp-ambn _‘-s∏´ sNdpXpw hep-Xp-amb Af-hp-Ifpw

\nßƒ a\- n-em-°n-b-t√m. \ofw Af-t°≠nhcp∂

Nne kμ¿ -̀ßfpw I≠t√m.

IS-I-fn¬\n∂p \nßƒ  ]©-kmc hmßn-°m-dp≠t√m?

GXv Af-hn-emWv \nßƒ°v AXv e`n-°p-∂-Xv? Cu

Afhv F¥ns\bmWp kqNn∏n°p∂Xv?

X∂n-cn-°p∂ hnh-c-ß-fpsS ASn-ÿm-\-Øn¬ Xmsg

sImSp-Ø tNmZy-ßƒ°v DØcw Is≠-Øq.

$ \n›nX I\-Øn¬ Ipd™ πmÃnIv Imcn _mKp-

Iƒ \ntcm-[n-°-s∏-´n-´p-≠-t√m. CØcw _mKp-

IfpsS I\w {]kvXmhn°p-∂Xv GXp bqWn-‰n-

emWv?

$ `qan-bn¬\n∂p kuc-bq-Y-Ønse Hcp {Kl-Øn-

te-°p≈ Zqcw 4 AU BWv F∂-Xp-sIm≠v

F¥mWv A¿Y-am-°p-∂Xv?

$ Hcp {]Imih¿jw F{X Intem-ao-‰¿ BsW∂v

Is≠-Øn FgpXq.

$ `qan-bn¬\n∂v Xncp-hm-Xnc\£-{X-Øn-te-°p≈

Zqcw GXp bqWn-‰n-¬ {]kvXm-hn-°p-∂XmWv

kuIcyw?

IrXy-ambn \ofw Af-°p-∂-Xn\v Nne hkvXpXIƒ

\mw {i≤n-t°-≠-Xp-≠v. Ah Fs¥m-s°-bm-sW∂v

Nn{Xw 8.9 (a), (b), (c) F∂nh hni-I-e\w sNbvXp

a\- n-em°q.

kvsIbn-ens‚ A{K-ßƒ s]m´n-btXm A¶\w sXfn-

bm-ØtXm BsW-¶n¬ \nßƒ F¥p sNøpw?

imkv{X]pkvX-I-Øn¬ Ipdn-°q.

$ A{K-Ønse BZy A¶\w sXm v́ Af-sh-Sp-°p-

∂-Xn\p ]Icw as‰mcp ]q¿WkwJy sXm v́ Af-

sh-Sp-°-Ww.

\ofw Af-°p-tºmƒ
{i≤n-t°≠ Imcy-ßƒ

Hcp hkvXp-hns‚ \ofw Af-°p-tºmƒ

kvsIbn¬ hkvXp-hn-t\mSv tN¿Øv

Nn{Xw 8.9 (b) bnte-Xp-t]mse Ncn-

bmsX hbv°m≥ {i≤n-°-Ww.

Af-sh-Sp-°p-tºmƒ IÆns‚ ÿm\w

hfsc {]m[m-\y-a¿ln-°p∂ H∂m-Wv.

IÆns‚ icn-bmb ÿm\w F{]-Imcw

Bbn-cn-°-W-sa∂v Nn{Xw t\m°n a\-

 n-em-°q.

Nn{Xw 8.10

Nn{Xw 8.9 (c)

Nn{Xw 8.9 (b)

Nn{Xw 8.9 (a)

Nn{Xw 8.11

�

�



�����������	
��
��������

����� ��
���

��������
��
�� ��������
��
��

��������
�

��������	
���
������
�������
�� ��������

� ����
����
����������
����� ��!�"��# $��%
����&���
'��()��

��#'�
���������
'*

� �+��"�,����
�,���%���
�����-�� .����/-�����0�(��������"�#'*


���������.���1��2�,����/-������
�.2�"���/-������	�
���(���

����
����#'�%�������� ���'
�
'�

���� ������	
���


�	
�	
�	
���� �����	������������	��

�����

���
�� ���*�����#�����������
�����������������
������ ���3�����

()�#'�/
���  �4��5����,������������
'*�($�� 
���������-�.��

/
���� "�
'�  �4��5����,����������� %6�
������������� "�
'� �+�

�� .��7���8#'���� .��7���(�
'�"�
����/���9�����#�:'�8�����

��������	�
����
���������������� �������	
��������

������������������
���

"�
'�/-�����
��'�/���9��� ��#��:��� �� .���7��

�����
���;�
����.��
��"���":����.���#��:���-���
6��

�2�<=��>�� ���7�����;��+'��"�$���7��������������'���
����7��
������'��
���?�����-������
���@�������
�(����/��������.�


��#'��
��A� ������,�������������������������%��'�'

�� .���7��"��"����B�CD��"��E��.�����

��������

��������	
�	��
	��

F�:���������(�%;��G���������

(����������  .�H�
�I��

���+'� ��<"��'� �J�K
��.

/)����!'��� /-��
��

C2� ;������
�L�������B

����
�.��+�;����"�
�#'����

�� .���7���� %
�� ����.��'

�2�G�H�����.� ��!��

J � 
 � � � �

. C� �; � � � ; � �

��.���
�L��

������������

�������� �	
��
�
���
���������
��
�

���� �	�





������ 6
1

10
kg��
�����

��� �	�


������ 3
1

10
kg��
�����

��
������ �

�������
����

������� �


��������
�����



ASn-ÿm-\-imkv{Xw VIII 109

$ Ch-bn¬ \ofw G‰hpw Ipd™ \ng¬ cq]-s∏-Sp-∂Xv Ft∏m-

gmWv?

$ F¥m-bn-cn°pw Imc-Ww?

$ \ng-ep-I-fpsS \of-ßfn-ep≈ hyXymkw \nco-£n®v kabw

\n¿W-bn-°m≥ \nßƒ {ian-®n-´pt≠m?

\ΩpsS ]q¿hn-I¿ hkvXp-°-fpsS \ng¬ t\m°n GI-tZi

kab\n¿Wbw \S-Øn-bn-cp-∂p. Ah¿ \ng¬LSn-Im-c-ßfpw

D]-tbm-Kn-®ncp--∂p. \ng¬LSn-Imcw (Sundial) \n¿an-°m-\p≈

Hcp am¿Kw \n¿tZin-°q.

$ \nßƒ D≠m-°nb \ng¬LSn-Imcw cm{Xn-bn¬ D]-tbm-Kn-

°m≥ ]cym-]vX-amtWm?

$ cm{Xn-Im-e-ß-fn¬ kabw \n¿W-bn-°m≥ ]q¿hn-I¿ Fs¥√mw

am¿K-ßƒ kzoI-cn-®n-cn°mw? N¿®sNøq.

$ Hcp \´p® apX¬ ASpØ \´p®hsc-bp≈ kabw GXp t]cn-

emWv Adn-b-s∏-Sp-∂Xv?

$ Hcp Znh-k-tØ-°mƒ Ipd™ kabw Af-t°-≠-Xn-\mbn Hcp

Znh-ksØ 24 Xpey-̀ m-K-ß-fmbn hn -̀Pn-®n´p≠-t√m. Cu Hmtcm

ka-b-ssZ¿Lyhpw F{X-bmWv?

Cu Hcp `mKsØ ho≠pw 60 Xpey`mK-ß-fmbn hn -̀Pn-°p-tºmƒ

In´p∂ Hmtcm `mKhpw Hmtcm an\n‰v BsW-∂-dn-bm-a-t√m.

$ Cßs\ e`n-°p∂ Hcp an\n-‰ns\ ho≠pw 60 Xpey-`m-K-ß-

fmbn hn`Pn°p-tºmƒ e`n-°p-∂-XmWv ka-b-Øns‚ ASn-

ÿm\ bqWn-‰v. CXv GXp t]cn¬ Adn-b-s∏-Sp-∂p?

$ Hcp Znhkw (tkmfm¿Zn\w) F∂Xv F{X sk°‚mWv?

cmhnse

Nn{Xw 8.14 (a)
D®-k-abw

Nn{Xw 8.14 (b)
sshIp-t∂cw

Nn{Xw 8.14 (c)

\ng¬LSn-Imcw (sun dial)

Nn{Xw 8.15

CtX-t]mse as‰mcp Af-hmb kabw Af-°p-∂Xv Fß-s\-sb∂v t\m°mw.

kabw (Time)

kvIqƒap‰Øp≈ sImSn-ac-Øns‚ cmhn-sebpw D®bv°pw

sshIp-t∂-c-hp-ap≈  \ng-epI-fpsS Nn{XßfmWv sImSp-Øn-cn-°p-∂-Xv.

tkmfm¿Zn\w
(Solar day)

Hcp \´p-®-ap-X¬ ASpØ

\´p-®-h-sc-bp≈ ka-b-

amWv Hcp Znhkw AYhm

Hcp tkmfm¿ Zn\w.
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ka-b-Øns‚ ASn-ÿm\ bqWn‰v sk°‚ v (second) BWv.

s BWv CXns‚ {]XoIw.

Hcp icm-icn tkmfm¿Zn\-Øns‚ 1/86400 `mK-amWv 1 sk°‚mbn IW-

°m-°nbn-´p-≈-Xv.

ASn-ÿm\ bqWn‰pIƒ (Fundamental Units)

\ofw, amkv, kabw F∂nh-bpsS bqWn-‰p-Iƒ \nßƒ ]cn-N-b-s∏-´-

t√m.  ]c-kv]cw _‘-an-√msX \ne-\n¬°p-∂Xpw a‰p Af-hp-Iƒ D]-

tbm-Kn®v {]kvXm-hn-°m≥ ]‰m-Ø-Xp-amb tIhe Af-hp-I-fmWv ASn-

ÿm\ Af-hp-Iƒ. ASn-ÿm\ AfhpIfpsS bqWn-‰p-I-fmWv ASn-ÿm\

bqWn-‰p-Iƒ (Fundamental Units).  Cu ASn-ÿm\ bqWn-‰p-Isf Bkv]-

Z-am-°n-bp≈ ]≤-Xn-bmWv bqWn-‰p-I-fpsS A¥-mcmjv{S ]≤Xn

(International System of Units). CXns‚ Npcp-s°-gp-Øm-Wv SI Units.
\ofw, amkv, kabw F∂n-h-bpsS bqWn-‰p-Iƒ IqSmsX SI ]≤Xn-bnse

a‰v ASn-ÿm\ bqWn-‰p-Iƒ GsXm-s°-bm-sW∂v ]´nI 8.3 ]cn-tim-

[n®p Is≠-Øq.

]´nI 8.3

{Ia-
ASn-ÿm\ Af-hp-Iƒ

SI ASn-ÿm\ bqWn-‰p-Iƒ

\-º¿ t]cv   {]XoIw

1 \ofw (Length) ao‰¿ (metre) m

2 amkv (Mass) Intem{Kmw (kilogram) kg

3 kabw (Time) sk°‚ v (second) s

4 sshZ-ypX {]hmlXo{hX Bºnb¿ (ampere) A
(Electric Current)

5 Xm]-\ne sI¬hn≥ (kelvin) K
(Temperature)

6 ]Zm¿YØns‚ Afhv tamƒ (mole) mol
(Amount of Substance)

7 {]ImiXo{hX Im≥Une (candela) cd
(Luminous Intensity)

ASn-ÿm\ Af-hp-Ifpw Ah-bpsS  SI bqWn-‰p-Ifpw
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ASn-ÿm\ Af-hp-Ifn¬ Dƒs∏-́ n-́ n-√mØXpw \nßƒ°v ]cn-Nn-Xhp-

am-b- a‰v Af-hp-Iƒ D≠-t√m. Fgp-Xn-t\m-°q.

$ ]c-∏-fhv

$ hym]vXw

$

hyp¬∏∂ bqWn-‰p-Iƒ (Derived Units)

Hcp apdn-bpsS \ofw 5 m hoXn 4 m BsW-¶n¬ apdn-bpsS ]c-∏-fhv

IW-°m-°nt\m°mw.

]c-∏-fhv = \ofw × hoXn = 5 m × 4 m = 20 m2

e`n® DØ-c-Øn¬ \n∂pw ]c-∏-f-hns‚ bqWn‰v  Fs¥∂p ]d-bmtam?

]c-∏-f-hns‚ bqWn‰v ASn-ÿm\ bqWn-‰pI-fpsS ]´n-I-bn¬ Dƒs∏-Sp-

∂pt≠m?

Fß-s\-bmWv ]c-∏-f-hns‚ bqWn‰v IW-°m-°n-bXv?

]c-∏-fhns‚ bqWn‰v = \ofØns‚ bqWn‰v × hoXnbpsS bqWn‰v

= m × m  =  m2

\of-Øns‚ ASn-ÿ-m\- bqWn-‰ns\ Bkv]-Z-am-°n-bmWv ]c-∏-f-hns‚

bqWn‰v {]kvXm-hn-°p-∂Xv F∂v \nßƒ°v a\- n-em-bt√m. ASn-ÿm\

bqWn‰pIƒ D]-tbm-Kn®v {]kvXm-hn-°p∂ CØcw bqWn-‰p-I-fmWv

hyp¬∏∂ bqWn-‰p-Iƒ.

ASn-ÿm\ bqWn‰pIƒ D]-tbm-Kn®v {]kvXm-hn-°p-∂tXm ASn-

ÿm\ bqWn‰pIsf B{ibn®v \ne-\n¬°p-∂-tXm Bb bqWn-

‰p-I-fmWv hyp¬∏∂ bqWn‰pIƒ (Derived units).

SI bqWn-‰p-Isf kw_-‘n®v CXp-hsc a\- n-em-°n-b-Xn¬\n∂v

AhbpsS khn-ti-j-X-Iƒ Fs¥m-s°-bmsW∂v t\m°mw.

$ GIo-IrX bqWn-‰p-I-fm-Wv.

$ A¥m-cmjv{S AwKo-Imc-ap-≈-Xm-Wv.

$ F√m `uXnI Af-hp-Ifpw {]kvXm-hn-°m≥ ]c-ym-]vX-am-Wv.

{Iac-ln-X-amb AcnIpI-fp≈ {]X-e-ß-fpsS ]c-∏-fhv ¢mkvapdn-bpsS

]c-∏-fhv \n¿W-bn-®-Xp-t]mse IW-°m-°m-\m-Iptam? DZm-l-c-W-ambn,

Hcp Ce-bpsS ]c-∏-fhv Fßs\ IW-°m°mw F∂p t\m°mw.

Ce-bpsS ]c-∏-fhv

]c-∏-fhv \n¿W-bn-t°≠ Hcp Ce {Km^v t]∏-dn¬ h®v AXns‚

AcnIpIƒ s]≥kn¬ sIm≠v hc®v AS-bm-f-s∏-Sp-Øp-I.
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BsI If-ß-fpsS FÆ-am-bn-cn°pw Ce-bpsS GI-tZi ]c-∏-fhv.

Ce-bpsS GI-tZi ]c-∏-fhv = ............... cm2

hym-]vXhpw km{μ-Xbpw (Volume and Density)

NXp-cm-Ir-Xn-bp≈Xpw Htc hep∏-ap-≈Xpamb Hcp ac-°´, sX¿tam-tImƒ

I´ F∂nh FSp-°p-I. Chbv°v ÿnXnsNøm≥ F{X ÿew Bh-i-y-

amWv? Hcp hkvXp-hn\v ÿnXnsNøm≥ Bh-i-y-amb ÿe-Øns‚ Af-

hns\ AXns‚ hym]vXw F∂p ]d-bp∂p. CXv Fßs\ Is≠-Øm-

sa∂v t\m°mw.

I -́I-fp-sS \ofw, hoXn, Dbcw F∂nh Af-s∂-Sp-°p-I. Ch-bpsS KpW-

\-̂ -e-amWv hym-]vXw.

hym]vXw = \ofw × hoXn × Dbcw

Hcp I -́bpsS \ofw 0.2 m, hoXn 0.01 m, Dbcw 0.05 m BsW-¶n¬

hym]vXw F{X-bm-bn-cn-°pw?

ka-hm-I-yw D]-tbm-Kn®v hym-]vX-Øns‚ bqWn‰v IW-°m-°m-a-t√m. hym]vX-

Øns‚ bqWn‰v m3 BWv. CXv Hcp hyp¬∏∂ bqWn-‰mtWm? ImcWw

hy-‡-am-°q.

{Xmkv D]-tbm-Kn-®v Cu I -́I-fpsS amkv IW-°m°n ]´nI ]q¿Øo-I-

cn°q.

Nn{Xw 8.16

]´nI 8.4

sX¿tam-tImƒ I´, ac-°´ F∂n-h-bp-sS hym]vXw H∂pXs∂-bmsW-

¶nepw Ah-bpsS amkv hyXykvX-am-b-sX-ßs\ F∂v ]cn-tim-[n-°mw.

]´nI 8.5

{Ia hkvXp amkv (kg) hym]vXw (m3) amkv/hym]vXw

\º¿ (kg/m3)

1 sX¿tam-tImƒ I -́

2 ac°´

Ce am‰nb tijw {Km^v t]∏¿ ]cn-tim-[n®v Xmsg

sImSpØ ]´nI ]q¿Øn-bm-°p-I.

(a) ]q¿Wamb If-ß-fpsS FÆw

(b) ]Ip-Xnbpw AXn¬ IqSp-X-ep-ap≈

If-ß-fpsS FÆw

(c) BsI If-ß-fpsS FÆw (a + b)
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D∏pemb-\n-°p-]-Icw Hcp Pmdn¬ asÆ-Æ-sb-SpØv AXn-te°v Pew

Hgn®pt\m°q. F¥p \nco-£n-°p-∂p? Cu \nco-£-W-Øns‚ ASn-ÿm-

\-Øn¬ Xmsg sImSpØ tNmZ-y-Øn\v DØcw Is≠Øn imkv{X-]pkvX-

I-Øn¬ Ipdn°q.

$ s]t{Smƒ, Uok¬ XpS-ßnb {Zmh-I-ßƒ°v Xo∏nSn-®m¬ sh≈w

D]-tbm-Kn®v AW-bv°m≥ {ian-°-cp-Xv. F¥p-sIm≠v?

bqWn-‰p-Iƒ Fgp-Xp-tºmƒ {i≤n-t°≠ \nb-a-ßƒ

ASn-ÿm\ Af-hp-Ifpw Ah-bpsS bqWn-‰p-Ifpw \nßƒ a\- n-em-°n-

b-t√m. Cu bqWn-‰p-Ifpw Ah-bpsS {]Xo-I-ßfpw tcJ-s∏-Sp-Øp-∂-Xn\v

km¿htZiobambn Nne \nb-a-ßƒ A\p-k-cn-t°-≠-Xp-≠v.  Ah NphsS

tN¿°p-∂p.

(1) bqWn-‰p-I-fpsS {]Xo-I-ßƒ km[m-c-W-bmbn Cw•ojv A£-c-am-e-

bnse sNdnb A£-c-ßƒ D]-tbm-Kn-®mWv Fgp-tX-≠-Xv.

DZm. m (metre),  s (second),  kg (kilogram)

(2) F∂m¬ Nne kμ¿`-ß-fn¬ bqWn-‰ns‚ {]Xo-I--ßƒ Cw•ojv

A£camebnse henb A£-c-ßƒ D]-tbm-Kn-®v Fgp-tX-≠-Xp-

≠v. hy‡n-bpsS t]cn¬ \n∂pw DS-se-SpØ bqWn-‰p-I-fmWv C{]-

Im-c-sa-gp-Xp-∂-Xv.

hy‡n-bpsS t]cv Af-hp-Iƒ bqWn‰v {]XoIw

Ae- m≥t{Um s]m´≥jy¬ thmƒ v́ (volt) V
thmƒ´m hyXymkw

sªbvkv ]mkvI¬ a¿Zw ]mkvI¬ Pa
(pascal)

k¿ sFkIv \yq´¨ _ew \yq´¨ (newton) N

]´nI 8.6

(3) {]XoI-Øn\p ]Icw bqWn-‰p-I-fpsS t]cv FgpXp-tºmƒ Cw•ojnse

henb A£cw D]-tbm-Kn-°m≥ ]mSn-√.

DZm: kelvin (icn)  Kelvin (sX‰v)

newton (icn)  Newton (sX‰v)

(4) {]Xo-I-ß-fpsS _lp-h-N\w D]-tbm-Kn-°m≥ ]mSp-≈-X-√.

DZm:  10 kg (icn) 10 kgs (sX‰v)

 75 cm (icn) 75 cms (sX‰v)



ASn-ÿm-\-imkv{Xw VIII 115

(5) Hcp hmIy-Øns‚ Ah-km-\-Øn-e-√msX {]Xo-I-Øn\ptijw

IpØv, tIma XpS-ßnb Nn”-ßƒ D]-tbm-Kn-°cp-Xv.

DZm : tai-bpsS \ofw 75 cm BWv. (icn), tai-bpsS \ofw

75 cm. BWv. (sX‰v)

(6) hyp¬∏∂ bqWn-‰p-IfpsS {]Xo-Ißƒ Fgp-Xp-tºmƒ l-cWw

kqNn-∏n-°p-∂Xn\v Hcp Ncn™ hc (/) D]tbmKn°p-∂p. Hcp

hyp¬∏∂ bqWn-‰n¬ H∂n¬ IqSp-X¬ Ncn™ hc-Iƒ (/) D]-

tbm-Kn-°m≥ ]mSn-√.

DZm : m/s2 (icn) m/s/s (sX‰v)

(7) a‰p bqWn-‰p-I-fpsS KpWn-X-ß-fmbn {]kvXm-hn-°-s∏-Sp∂

hyp¬∏∂ bqWn-‰p-Iƒ Fgp-Xp-tºmƒ Ah-bv°n-S-bn¬ IpØv CSp-

Itbm As√-¶n¬ kvt]kv (Space) \¬Ip-Itbm sNtø≠XmWv.

DZm : N . m  As√-¶n¬ N m

(8) bqWn-‰ns‚ {]Xo-Ihpw bqWn-‰ns‚ t]cpw Hcp hyp¬∏∂ bqWn‰n¬

CS-I-e¿Øn D]-tbm-Kn-°-cp-Xv.

DZm : kg/m3 (icn) kilogram per cubic metre (icn)

kg/cubic metre (sX‰vv) kilogram per m3 (sX‰v)

kg per m3 (sX‰vv) kilogram/m3 (sX‰v)

kilogram/cubic metre (sX‰vv)

(9) Af-hp-I-fpsS aqeyhp-ambn tN¿Øv bqWn‰v Fgp-Xp-tºmƒ Ah-

bv°n-S-bn¬ Hcp kvt]kv (Space) \¬tI-≠-Xm-Wv.

DZm : 273 K (icn) 273K  (sX‰v)

100 m (icn) 100m  (sX‰v)

(10) Hcp Af-hns\ kqNn-∏n-°m≥ H∂n¬ IqSp-X¬ bqWn-‰p-Iƒ D]-

tbm-Kn-°-cp-Xv.

DZm :  10.25 m (icn) 10 m 25 cm  (sX‰v)

{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h

$ `uXnI Af-hp-I-fp-sSbpw bqWn-‰p-I-fp-sSbpw Bh-i-y-IX

hniZoIcn°m≥ Ign-bp-∂p.

$ GIo-IrX bqWn-‰p-I-fpsS Bh-i-y-IX hniZoIcn°m≥ Ign-bp-∂p.

$ SI bqWn-‰p-Isf Bkv]-Z-am°n {]kvXm-hn-°p∂ hyp¬∏∂ bqWn-

‰p-Iƒ Xncn-®-dn™v hnhn[ kμ¿ -̀ß-fn¬ D]-tbm-Kn-°m≥ Ign-bp-

∂p.

$ SI bqWn-‰p-I-fpsS khn-ti-j-X-Iƒ Xncn-®-dn™v icn-bmb coXn-

bn¬ hnhn[ kμ¿ -̀ß-fn¬ {]tbm-Kn-°m≥ Ign-bp-∂p.
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$ amkv, hym]vXw, km{μX F∂o Bi-b-ßƒ hni-Zo-I-cn-°m\pw hkvXp-

°-fpsS km{μX Is≠-Øm\pw Ign-bp-∂p.

$ bqWn-‰p-Ifpw {]Xo-I-ßfpw icn-bmb  coXn-bn¬ hnhn[ kμ¿ -̀ß-

fn¬ tcJs∏-Sp-Øm≥ Ign-bp-∂p.

hne-bn-cpØmw

1. Xmsg sImSp-Ø bqWn-‰p-Isf Ah-bpsS aqeyØns‚ Btcm-l-W-{I-

aØn-¬ Fgp-Xp-I.

a) mm nm cm �m
b) 1 m 1 cm 1 km 1 mm

2. Xmsg ]d-bp∂ bqWn-‰p-I-fn¬ Iq -́Øn¬ s]Sm-ØXv GXv?

a) kg mg g mm
b) mm �m km mg

3. kvIqfn¬\n∂p \nß-fpsS kplr-Øns‚ ho´n-te-°p≈ Zqcw 2250 m
BsW-∂n-cn-°-s´. Cu Af-hv Intemao‰-dn¬ {]kvXm-hn-°p-I.

4. Xmsg X∂n-cn-°p∂ Af-hp-Isf aqey-Øn¬ hyXymkw hcmsX SI
bqWn-‰n-te°v am‰n Fgp-Xp-I.

a) 3500 g. b)  2.5 km c)  2 h

 XpS¿{]-h¿Ø\ßƒ

1. ]≠p- \ofw Af-°m≥ D]-tbm-Kn-®n-cp∂ tXmXp-Iƒ GsXm-s°-bm-

bn-cp∂p F∂p Is≠Øn Ahsb ao‰-dp-ambn Xmc-Xayw sNøp-I.

2. SI bqWn-‰p-Iƒ {]tbm-K-Øn¬ hcp-∂-Xn\p apºv D]-tbm-Kn-®n-cp∂

a‰v Afhpk{º-Zm-b-ßfmb CGS, MKS, FPS ]≤XnIsf-°p-dn®v At\z-

jn-®-dn™v Ahbv°v ASn-ÿm\ SI bqWn-‰p-am-bp≈ _‘w Is≠-

Øp-I.

3. kqcy-L-Sn-Imcw t]mse \ΩpsS ]q¿hnI¿ ka-b-\n¿W-b-Øn\v D]-

tbm-Kn-®n-cp∂ a‰v D]-I-c-W-ß-fpsS Nn{X-ßƒ tiJ-cn®v Ah-bpsS

D]-tbm-K-{Iaw a\- n-em-°p∂ Nm¿ v́ Xbm-dm°n ¢mkn¬ {]Z¿in-∏n-

°p-I.



""AsX-ß-s\-bmWv k¿, \Ωƒ Ct∏mƒ \n›-em-h-ÿ-bn-et√!''

""A√, \Ωƒ Ct∏mƒ Nen-®p-sIm-≠n-cn-°p-I-bmWv.''

Hcp hkvXp Ne-\m-h-ÿ-bn-emtWm \n›-em-h-ÿ-bn-emtWm F∂v

Fß-s\-bmWv a\- nem-°p-∂Xv?

\ap°p t\m°mw.

k¿, Db-cp∂ Cu
hnam\w F{X

s]s´∂mWv ZrjvSn-
bn¬\n∂v AI∂p

t]mIp∂-Xv!

CXn¬ A{X
AZv̀ p-X-s∏-Sm-\n-√. \Ωfpw
Db¿∂ thK-Øn¬Øs∂
k©-cn-°p-I-bm-Wt√m!
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]´nI 9.1 hni-I-e\w sNbvXv hn´p-t]mb `mKw ]q¿Øn-bm-°p-I.

]´nI hni-I-e\w sNbvX-Xn¬\n∂v H-cp h-kv-Xp N-en-°p∂pt≠m C√tbm

F∂p ]-d-bWsa-¶n¬ at‰-sX-¶n-epw h-kv-Xp-hn-s\ A-Sn-ÿm-\-am-°Ww

F∂p a\- n-em-b-t√m. ASn-ÿm-\-am-°nb Cu hkv-Xp-hn-s\ Ah-ew-_-I

hkvXp (Reference Body) F∂p ]-d-bp-∂p.-

H-cp h-kv-Xp-hn-s‚ N-e-\m-h-ÿ-tbm \n›emh-ÿ-tbm {]-Xn-]m-Zn-°m≥

\mw G-sXm-cp h-kv-Xp-hns\bmtWm A-Sn-ÿm-\-am-°n-sb-Sp-°p-∂-Xv, B

hkvXp-hm-Wv A-h-ew-_-I h-kv-Xp.

A-h-ew-_-I- hkvXphns\ At]£n®v H-cp h-kv-Xp-hn-s‚ ÿm-\w am-dp-∂p-

s≠-¶n¬ B h-kv-Xp N-e-\-Øn-em-Wv. ÿm\w amdp-∂n-s√-¶n¬ B h-kv-Xp

\n-›-em-h-ÿ-bn-em-Wv.-

Nen-°p∂ hkvXp-°ƒ°v ÿm\-am‰w kw -̀hn-°p-∂p-≠-t√m. CXv Fßs\

Is≠Ømw?

Zqchpw ÿm\m-¥-chpw (Distance and Displacement)

Hcmƒ Hm^okn¬ t]mbt∏mgpw h∂t∏mgpap≈ hgnIƒ Nn{Xw 9.2 ¬
ImWn-®n-cn-°p-∂p. Hm^okn¬ t]mbXv Bip]{Xn°v kao]Øv IqSnbmWv.

HmSn-s°m-≠n-cn-°p∂ _ ns\ At]-£n®v �
_ nse bm{X-°m-c≥. tdmUns\  At]-£n®v

ta™p\S-°p∂ ]ip-hns‚ ]ip-hns\  At]-£n®v

]pd-Øn-cn-°p∂ Im°. Xdsb At]-£n®v

hb¬ hc-ºØv \n¬°p∂ Xdsb  At]-£n®v

Ip´n. kqcys\  At]-£n®v

Id-ßp∂ tai-ta-en-cn-°p∂ �
]pkvXIw. �

kμ¿`w Ne\mhÿ \n›emhÿ

]´nI 9.1

Nn{Xw 9.1
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F∂m¬ Xncn®p h∂Xv tdj≥ISbv°v kao]ØpIqSnbmWv. Cbmƒ

k©cn® ]mX-I-fpsS AfhpIƒ \ap°v hni-I-e\w sNømw.

k©-cn® ]mX-bpsS \of-amWv Zqcw.

$ Abmƒ Hm^okn¬ FØnbXv F{X Zqcw k©cn®mWv?

Hm^o-kn¬\n∂v Xncn®v ho´n-se-Øn-b-t∏mtgm?

$ Cu c≠hkcßfnepw k©cn® Zqcßƒ XpeyamtWm?

$ hoSpw Hm^okpw XΩnep≈ t\¿tcJm Zqcsa{Xsb∂v Is≠Øn

FgpXq.

$ ho´n¬\n∂p 480 m hSt°m´p k©cn®m¬ Hm^oknse-Øptam?

$ GXp Znibn¬ 480 m k©cn®memWv Hm^oknseØpI?

ho´n¬\n∂v Hm^oknte°v Ingt°m´p≈ Cu t\¿tcJmZqcamb 480 m
BWv Cbmƒ°p≠mb ÿm\m¥cw.

Cbmƒ ho´n¬ \n∂pw Hm^o-kn-seØn XncnsI ho´n-se-Øn-b-t∏mƒ BsI

k©-cn® Zqcw F{X?

Cbmƒ°p-≠mb ÿm\m-¥cw F{X?

BZyÿm\Øp\n∂v A¥yÿm\tØ°p≈ t\¿tcJm

ZqcamWv ÿm\m¥cw. CXn\v Znibpw ]cn-amWhpap≠v. CXns‚

bqWn‰v ao‰¿ (m) BIp∂p.

Hcp I√v ew_Znibn¬ apIfntes°dn™t∏mƒ ssIbn¬\n∂v 6 m
Db¿∂ tijw XncnsI ssIbn¬Øs∂ h∂p ]Xn®p. CXns‚ ASn-

ÿm-\-Øn¬ ]´nI 9.2 ]q¿Øn-bm-°q.

kμ¿`w I√v k©-cn® Zqcw I√n-\p-≠mb ÿm\m¥cw

I√v G‰hpw apIfnseØptºmƒ

I√v XncnsI ssIbnseØptºmƒ

]´nI 9.2

tdj≥IS

600 m 300 m

660 m
420 m

480 m

N

W E

S

Nn{Xw 9.2
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F¥m C∂v
\n\°v

kvtIm¿ ]qPyw
In´ntbm?

Nn{Xw 9.3

A√tΩ,
C∂v RßfpsS amjv

ÿm\m¥cw ]Tn∏n®p. ho´n¬
\n∂p kvIqfn¬ t]mbn XncnsI
FØnbt∏mgp≈ ÿm\m¥cw

Rm≥ FgpXn°m´nbXm.

ÿm\m¥cw {]kvXmhn°ptºmƒ k©-cn® Zqc-Øns‚ ]cn-am-W-

tØm-sSm∏w ZnibpwIqSn kqNn∏n®m¬ am{Xta AXv

]q¿WamhpIbp≈q. CØcØn¬ ]cn-am-W-tØm-sSm∏w Zni IqSn

{]kvXm-hn-t°≠nhcp∂ `uXnI Af-hp-Isf kZni AfhpIƒ

(Vector Quantities) F∂p ]dbp∂p. Zni  {]kvXmhnt°≠Xn√mØ

`uXnI AfhpIsf AZni Af-hp-Iƒ  (Scalar Quantities) F∂p

]dbp∂p.

$ ÿm\m¥cw (Displacement) Hcp kZni AfhmWv.  Zqcw kZnitam

AZnitam?

\nßƒ t\Snb AdnhpI-fpsS  ASnÿm\Øn¬

Nn{Xw 9.4 \nco£n®v ]´nI 9.3 ]q¿Ønbm°q.

A F∂ ÿm\Øp \n∂v Hcmƒ bm{XXncn®v B,
C, D F∂o ÿm\ßfneqsS XncnsI

A bnseØp∂p.

]´nI 9.3

Nn{Xw 9.4

60 m

100 m

60 m
30 m80 m

A

B

C

D

k©-cn® B bnseØp C bnseØp D bnseØp XncnsI A
Bfns‚ tºmƒ tºmƒ tºmƒ bnseØptºmƒ

ÿm\-am‰w

Zqcw

ÿm\m¥cw
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40

A CB60 m 40 m

Nn{Xw 9.5 (b)

A F∂ ÿeØp\n∂v Hcmƒ bm{XXncn®v B hgn C hsc

FØnbXp -ambn _‘s∏´v \¬Inb c≠p Nn{Xßƒ

\nco£n°q.

A bn¬ \n∂v B hgn C bn¬ FØptºmƒ

$ Nn{Xw 9.5 (a) A\pkcn®v k©cn® BsI Zqcsa{X?

ÿm\m¥csa{X?

$ Nn{Xw 9.5 (b) A\pkcn®v k©cn® BsI Zqcsa{X?

ÿm\m¥csa{X?

Cu c≠v DØcßfpw hniIe\w sNbvXv ZqcØns‚bpw

ÿm\m¥cØns‚bpw AfhpIƒ XpeyamIp∂ kmlNcyw

Is≠Øn imkv{X-]p-kvX-I-Øn¬ FgpXq.

80 m

60 m
40 m

CA

B

Nn{Xw 9.5 (a)

thKhpw {]thKhpw (Speed and Velocity)
\K-cØn¬ ÿm]n--®n-cn°p∂ Hcp t_m¿Uv hmbn®t√m.

hm-l-\m-]-I-S-ßƒ-°v {]-[m-\- Im-c-W-ßƒ A-an-Xth-K-

hpw A-{i-≤-bp-am-W-t√m.

F-¥m-Wv A-an-Xth-K-w? \n-ßƒ-°-dn-bm-tam?

Nn{Xw 9.2 se AfhpIƒ \ap°v Hcn°¬°qSn

D]tbmKs∏SpØn as‰mcp {]h¿Ø\w sNbvXpt\m°mw.

Hm^okn¬ FØnbXpw XncnsI ho´n¬ FØnbXpw

600 s hoXw kabsaSpØmWv. Cu AfhpIfpsS

ASnÿm\Øn¬ ]´nI 9.5 ]q¿Ønbm°nt\m°q.

{Ia
Zqcw ÿm\m¥cw

\º¿

1 AZn-i-amWv kZn-i-amWv

2

]´nI 9.4

IT @ School Edubuntu hn¬ school resources
ep≈ Zqchpw ÿm\m-¥-chpw F∂ `mKw

ImWp-I.

Hcp hkvXp k©cn°p∂Xp t\¿tcJbneqsS Htc Zni-bnembncn-

°ptºmƒ AXns‚ ZqcØns‚bpw ÿm\m¥cØns‚bpw

AfhpIƒ Xpeyambncn°pw.

Zqchpw ÿm\m¥chpw XΩnep≈ hyXymkßƒ Is≠Øn ]´nI

9.4 ]q¿Ønbm°q.



ASn-ÿm-\-imkv{Xw VIII122

bqWn‰v kabw sIm≠v k©cn® ZqcamWv thKw.

bqWn‰v kabØnep≠mb ÿm\m¥camWv {]thKw.

bqWn‰v kabØn¬
AYhm Hcp

sk°‚n¬ D≠mb
ÿm\m¥cw

]´nI 9.5.

Hm^okn¬ FØnb

AhkcØn¬

XncnsI ho´n¬ FØnb

AhkcØn¬

k©cn®
BsI Zqcw
ao‰dn¬ (m)

ÿm\m¥cw
ao‰dn¬ (m)

k©cn°m
s\SpØ

kabw (t)
sk°‚n¬

(s)

bqWn‰v kabØn¬
AYhm Hcp
sk°‚ v

kabØn¬
k©cn® Zqcw

bqWn‰v kabØn¬
AYhm Hcp

sk°‚n¬ D≠mb
ÿm\m-¥cw

k©cn® L -́ßƒ

$ thKw = Zqcw/kabw BWt√m. F¶n¬ {]thKw

Is≠Øm-\p≈ kahmIyw FgpXq.

$ ho´n¬\n∂v Hm^oknte°p k©-cn® AhkcØn¬

thKhpw {]thKhpw XpeyamtWm?

$ thKw GXp bqWn‰nemWv tcJs∏SpØnbXv? {]thKtam?

$ XncnsI ho´nseØm≥ Cbmƒ F{X thK-Øn-emWv k©-

cn-®Xv?

$ ho´nseØnb-t∏mƒ Cbm-fpsS {]thKw F{X?

$ {]thKw kZni AfhmWv. F∂m¬ thKtam?

Hcp hkvXp A bn¬ \n∂pw B hgn C bn¬ FØnb ]mX

Nn{XoIcn®ncn°p∂Xv \nco£n°q. (Nn{Xw 9.6)

Cu hkvXphns‚ thKhpw {]thKhpw IW°m°q. Nen-°p∂

Hcp hkvXp-hns‚ {]thKØns‚ Afhpw thKØns‚ Afhpw

XpeyamIp∂  kmlNcyw Is≠Øn FgpXq.

thKhpw {]thKhpw XΩnep≈ hyXymkßƒ ]´nIs∏SpØq.

]´nI 9.6

{Ia
thKX {]thKw

\º¿

1 AZni Afhv kZni Afhv

2

70 m

60 m 40 m

C
A

B

Nn{Xw 9.6

6s 4s
t\m´n-°¬ ssa¬

(Nautical mile)
thyma-bm\ KXm-KX cwKØpw
kap{Z KXm-KX cwKØpw Zqcw
Af-°p∂Xn\p≈ bqWn‰v
t\m´n-°¬ ssaem-Wv. Hcp
t\m´n -°¬ ssa¬ F∂Xv
1.852 km BWv. I∏-ep-I-fp-
sSbpw hnam-\-ß-fp -sSbpw
thKw Af-°p -∂-Xn -\p≈
bqWn‰v t\m v́ (knot) BWv. Hcp
t\m v́ F∂Xv aWn-°qdn¬ Hcp
t\m´n -°¬ ssa¬ F∂
tXmXn¬ k©-cn-°p∂ thK-
am-Wv.

H-cp h-kv-Xp H-cp ÿm-\-Øp \n-
∂pw a-s‰m-cp ÿm-\-tØ-°v
GXp ]m-X-bn-eq-sS k-©-cn-®m-
epw B-Zyÿm-\-hpw A-¥y
ÿm-\-hpw X-Ωn-ep-≈ t\¿-tc-
Jm Zq-c-am-Wv ÿm-\m-¥-cw. {]-
th-Kw I-W-°m-°p-tºmƒ hkv-
Xp b-Ym¿-Y-Øn¬ k-©-cn-® ]m-
X-b-s√-¶n¬ t]m-epw B t\¿-
tc-JmZq-cw Xs∂bm-Wv ÿm-\m-
¥-cw. bYm¿Y ]m-X-bn-eq-sS k-
©-cn-°m-s\-Sp-Ø k-a-bwX-s∂-
bmWv D-]-tbm-Kn-t°-≠-Xpw.
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kathKhpw AkathKhpw
(Uniform speed and Non uniform speed)

hn-hn-[ k-a-b- CS-th-fIfn¬ H-cp Im¿ k-©-cn-® Zq-c-ßƒ Nn-{Xo-I-cn-®n-

cn-°p-∂-Xv {i-≤n-°q.

Xpey kab CSthfIfn¬ Im¿ k©cn® Zqcw Xpeyat√? At∏mƒ

Imdns‚ Ne\w kaNe\at√? CØcw kμ¿ -̀ß-fn¬ Im¿ ka-th-K-

Øn-em-sW∂p ]d-bp-∂p. -Nn{Xw 9.8 \nco£n°q. Hcp Im¿ k©cn®

Zqchpw AXns\SpØ kabhpw tcJs∏SpØnbncn°p∂p.

ChnsS Im¿ Xpey CSthfIfn¬ k©cn® Zqcßƒ hyXykvXat√?

Aßs\sb¶n¬ Cu Imdns‚ Ne\w kaNe\amtWm

AkaNe\amtWm?  At∏mƒ thKtam?

A B C D E F
0 20 m 40 m 60 m 80 m 100 m

0 s 2 s 4 s 6 s 8 s 10s

Nn{Xw 9.7

Nn{Xw 9.7 hniIe\w sNbvXv ]´nI 9.7 ]q¿Ønbm°q.

]´nI 9.7

k©cn® Zqcw kabw thKw

A ��B 20 m 2 s 10 m/s
B ��C
C ��D
D ��E
E ��F

Nn{Xw 9.8

A B C D E F
0 5 m 20 m 26 m 44 m 50 m

0 s 2 s 4 s 6 s 8 s 10s�

k©cn® Zqcw kabw thKw

A � B 5 m 2 s 2.5 m/s
B � C 15 m 2 s 7.5 m/s
C � D
D � E
E � F

]´nI 9.8

Nn{Xw \nco-£n®v ]´nI 9.8 ]q¿Øn-bm-°q.

IT@ School
Edubuntu hn¬ school

resources ep≈  thKw

F∂ `mKw ImWpI.
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Ne\Ønep≈ Hcp hkvXp Xpeykab CSthfIfn¬ Xpey

ZqcamWv k©-cn°p∂sX¶n¬ B hkvXphns‚ thKw

kathKamWv. F∂m¬ Xpeykab CSthfIfn¬ Xpey Zqca√

k©cn°p∂sX¶n¬ B hkvXphns‚ thKw AkathKamWv.

Hcp hml\Øns‚ kv]otUmao‰dn¬ t\m°nbncp∂ Ip´n°v hml\w

]et∏mgpw ]e thKßfn¬ k©cn°p∂Xmbn´mWv A\p`hs∏´Xv.

CØcw kμ¿`ßfn¬ hml\ßƒ k©-cn® thKw \n¿Wbn°p∂Xv

Fß-s\-bm-Wv? icm-icn thK-at√ IW-°m-°m-\m-Iq.

Nn{Xw 9.8 se hnhcßƒ D]tbmKn®v Imdns‚ icmicn thKw

IW°m°mw.

$ ChnsS Im¿ A apX¬ F hsc k©cn® BsI Zqcw = 50 m

$ C{Xbpw Zqcw k©-cn-°m-s\-SpØ BsI kabw = 10 s

icmicn thKw =
k©cn® BsI Zqcw

k©cn°ms\SpØ BsI kabw

= 
50 m 5 m/s
10 s




kathKhpw AkathKhpw ]cnNbs∏´t√m. C\n ka{]thKhpw

Aka{]thKhpw F¥msW∂v t\m°mw.

ka{]thKhpw Aka{]thKhpw
(Uniform velocity and Non uniform velocity)

aq∂p ImdpIfpsS k©mchpambn _‘s∏´ hnh-c-ß-fmWv \¬In-

bncn°p∂Xv.

Im¿ A BsI 500 ao‰¿ Zqcw t\¿tcJbneqsS k©cn®p. Hmtcm

sk°‚nepw Xpey ZqcamWv k©cn®Xv.

Im¿ B, 500 ao‰¿ Zqcw t\¿tcJbneqsS k©cn®p. Hmtcm sk°‚nepw

k©cn® Zqcw Xpeya√.

Im¿ C, 500 ao‰¿ Zqcw Hcp hrØ]mXbneqsS k©cn®p. Hmtcm

sk°‚nepw Xpey ZqcamWv k©cn®Xv.

Ch hni-I-e\w sNbvXv X∂n-cn-°p∂ tNmZy-ßƒ°v DØcw Fgp-Xq.

$ Hmtcm sk°‚nepw Im¿ A bpsS {]thKßƒ XpeyamtWm?

ImcWsa¥v?

$ Hmtcm sk°‚nepw Im¿ B bpsS {]thKßƒ XpeyamtWm?

ImcWsa¥v?

Hcp hkvXphns‚ Ne\Zni amdns°m≠ncn°pIbmsW¶n¬ B

hkvXphns‚ {]thKhpw amdns°m≠ncn°pw.

IT@ School
Edubuntu hn¬ school

resources ep≈

thK\n¿Wbw F∂

`mKw ImWpI.

kv]otUmao‰¿

Nn{Xw 9.9
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$ Hmtcm sk°‚nepw Im¿ C bpsS {]thKw Xpeyambncpt∂m?

ImcWsa¥v?

Hcp hkvXp-hns‚ ÿm\m¥c-Øns‚ Afhv Xpey-k-ab CS-

th-f-I-fn¬ Xpey-am-bn-cn-°p-Ibpw Htc Zni-bn¬ k©-cn-°p-

Ibpw sNøp-tºmƒ B hkvXp ka-{]-th-K-Øn-em-Wv.

thKw, Zni F∂nh-bn¬ GsX-¶nepw H∂v amdnbm¬

hkvXphns‚ {]thKw Aka{]thKambncn°pw.

�

]´nI 9.9

ka{]thKw Aka{]thKw ImcWw

Im¿ A {]thKØns‚ Afthm Znitbm amdp∂n√.

Im¿ B

Im¿ C {]thKØns‚ Afhv amdp∂n√; Zni amdp∂p.

ka{]thKhpw Aka{]thKhpw Xncn®dn™t√m. C\n ka{]thK-

Ønepw Aka{]thKØnepw k©-cn-°p∂h Is≠Øn Fgp-Xq.

ka{]thKw

$ {]Imiw iq\yXbneqsS k©cn°ptºmƒ.

$

Aka{]thKw

$ kvt‰j\n¬\n∂p ]pds∏´p \oßp∂ s{Sbn≥.

$

XzcWw (Acceleration)

Hcp Imdn¬ \nßƒ Ccn°p∂Xmbn k¶¬∏n°q. Im¿ kv‰m¿ v́v

sNbvXv t\¿tcJm]mXbneqsS apt∂m´p t]mIptºmƒ AXns‚

{]thKw amdp∂p≠t√m. ss{Uh¿ CXv km[yam°p∂-sXßs\?

{]thKam‰w hcpØp∂Xn\p≈ Hcp kwhn[m\-amb

BIvknetd‰¿ D]tbmKn°p∂ Nn{Xw {i≤n°q.

Hcp Im¿ t\¿tcJbneqsS k©cn°p∂Xpambn _‘s∏´ hnhcßƒ

Nn{Xw 9.11 ¬ tcJmNn{Xambn \¬InbXv hniIe\w sNbvXv ]´nI

9.10 ]q¿Ønbm°q.

Nn{Xw 9.10

A B C D E F
0 5 s 10 s 15 s 20 s 25 s

0 m/s 5 m/s 10 m/s 10 m/s 6 m/s 0 m/s

Nn{Xw 9.11

ta¬°mWn®ncn°p∂ hnhcWßfpsS ASnÿm\Øn¬ ]´nI 9.9
]q¿Ønbm°q.
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aμo-I-cWw (Retardation)

$ ]´nI 9.10 ]cntim[n®v Im¿ L´w D bn¬ \n∂v

E te°p amdptºmƒ {]thKw IqSpt∂m

Ipdbpt∂m F∂p Is≠Øq.

{]thKam‰Øns‚ \ncs°{X?

$ Im¿ L´w E bn¬ \n∂v F te°p amdptºmƒ

{]thKw IqSpt∂m Ipdbpt∂m?

{]thKam‰Øns‚ \ncs°{X?

ChnsS XzcWw s\K‰ohmsW∂v I≠t√m.

Cßs\bp≠mIp∂ XzcWamWv aμoIcWw

(Retardation) AYhm s\K‰ohv XzcWw. CXns‚

bqWn‰pw m/s2 Xs∂bmWv.

Xmsg ]dbp∂ kmlNcyßfn¬ Hmtcm∂n\pw D≠m-

Ip∂ XzcWw t]mkn-‰ohv BtWm s\K-‰ohv BtWm

F∂p Is≠Øq.

$ \nc∏mb Xdbn¬ Dcpfp∂ ]¥v.

$ kvt‰j\n¬\n∂v bm{X Bcw`n® s{Sbn≥.

$ apIfnte°v Fdnbs∏´ I√v apIfnte°p t]mIp∂

AhkcØnepw Xmtg°v XncnsI hcp∂ AhkcØnepw.

thK-w, XzcWw XpS-ßn-b-h-sb-°p-dn®v \nßƒ a\- n-em-°n-b-t√m.

XzcWw D≠m-Ip-tºmƒ thK-hpw h¿[n-°pw. hml-\-ß-fpsS h¿[n®

thKw A]-I-S-ßƒ £Wn®phcp-Øm-dp-≠v.

tdmU-cpIn¬ ÿm]n-®n-́ p≈ knKv\-ep-Ifpw tdmUv \nb-a-ßfpw ]men-

°p-I-bm-sW-¶n¬ hml-\m-]-I-S-ßƒ hgn-bp≈ ac-W-ßƒ F{Xtbm

Ipdbv-°mw. Xmsg sImSpØ t_m¿Up-Iƒ {i≤n-°q.

Rm≥ tIa≥

Fs‚ t]cv No‰∏pen. F\n°v hfsc

Db¿∂ thKw km[y-amWv. F{X-

sb∂dn-bmtam? 25 m/s apX¬ 30 m/s
hsc. c≠p sk°‚ v sIm≠v Fs‚

thKw ]qPyØn¬\n∂v 20 m/s
hscbmIpw. Fßs\bps≠s‚

XzcWw!

Speed
thrills

but
kills

aZy-]n®v

hml-\tam-Sn-°-cpXv
sl¬sa‰v [cn®v am{Xw

tamt´m¿ ssk°nƒ
bm{X-sN-øpI

Better late than
never

hml-\-m]-I-S-ßƒ aqe-ap-≠m-Ip∂ ac-W-ßƒ ss{Uh¿am-cpsS A{i-

≤bpw hml-\-ß-fpsS AanXthK-hpwsIm≠p am{X-amtWm? Im¬\S-

bm-{X-°m¿ th≠{X {i≤n-°m-ØXpw Imc-W-am-Im-dn-t√? Im¬\Sbm{X-

°m¿ Fs¥√mw {i≤n-°-Ww? IqSp-X¬ FgpXnt®¿°q.
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$ \S-∏m-X-bn-eqsS am{Xw \S-°pI.

$ tdmUns‚ heXphiØpIqSn \S°p-I.

$ ko{_mh-c-bp≈ CS-ß-fn¬ AXn-eqsS am{Xw tdmUv

apdn®pIS-°p-I.

$ k‘ymka-bØpw cm{Xn-bnepw Ccp-≠Xpw ISpØ \nd-

Øn-ep-≈-Xp-amb hkv{X-ßƒ [cn®v tdmUn-eqsS \S-

°m-Xn-cn-°pI.

$

tdmU-]-I-S-ßƒ°p≈ Imc-W-ßƒ Fs¥-√mw? Hc-t\z-j-

W-°p-dn∏v Xbm-dm-°q.

tIc-f-Ønse hnhn[ tdmUp-I-fn¬ hnhn[ hml-\-ßƒ°v

A\p-h-Zn® ]c-am-h[n thKw ]´n-I-bn¬ \¬In-bXp {i≤n-

°q.

]´nI 9.11

hnZym-̀ ymk
ÿm]-\-ß-
fpsS ]cn-k-

cØv

K v́
tdmUv

ap\nkn-∏¬/
tIm¿]-td-j≥/
] -́W-ß-fn¬

tZiob
sslth

kwÿm\
sslth

hml\w

tamt´m¿ Im¿ 30 45 50 85 80 90

tamt´m¿ ssk°nƒ 30 45 50 60 50 70

Hmt´m-dn£ 30 35 30 50 50 50

_kv 30 40 40 65 65 70

\mep-h-cn-
∏mX

]c-am-h[n thKw km/h

hml\ßfpsS AanXthKw, hml-\-tam-Sn-°p-∂-h-cpsSbpw Im¬\-S-bm{X-

°m-cp -sSbpw A{i-≤, elcn]Zm¿YßfpsS D]tbmKw F∂nh

D≠m°p∂ Zpc¥ßsf-°pdn®v kvIqƒ ]n.Sn.F tbmK-Øn¬ Hcp

skan\m¿ AhXcn∏n°q.

tIc-f-Ønse tdmUp-I-fn¬ hml-\-ßƒ°v A\p-h-Zn® thKw

GO (P) No.20/2014/Tran dated 28.02.2014
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{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h

$ Ne\mhÿbpw \n›emhÿbpw Ahew_I hkvXphns\

ASnÿm\-am°n Xncn®dnbm≥ Ignbp∂p.

$ Zqchpw ÿm\m¥chpw XΩnep≈ hyXymkßƒ Xncn®dnbm\pw

AhbpsS AfhpIƒ XpeyamIp∂ kmlNcyw Is≠Øn hni-Zo-

I-cn-°m\pw Ignbp∂p.

$ ZniIqSn tN¿Øv {]kvXmhn°p∂ AfhpIƒ kZni

AfhpIfmsW∂pw A√mØh AZni AfhpIfmsW∂pw

Xncn®dn™v DZm-l-c-W-ßƒ \¬Im≥ Ign-bp-∂p.

$ thKhpw {]thKhpw XΩnep≈ hyXymkßƒ Xncn®dn™v

hniZoIcn°m≥  Ignbp∂p.

$ kathKw, AkathKw, ka{]thKw, Aka{]thKw, Xzc-Ww,

aμo-I-cWw F∂nhbv°v DZmlcWßƒ Is≠Øn hni-Zo-I-cn-

°m\pw Ahbpambn _‘s∏´ KWnX{]iv\ßƒ \n¿[mcWw

sNøm\pw Ignbp-∂p.

$ tdmUv kpc-£bv°mbn kzoI-cn-t°≠ \S-]-Sn-Iƒ hni-Zo-I-cn-

°m\pw _‘-s∏´ {]h¿Ø-\-ß-fn¬ G¿s∏-Sm\pw Ign-bp-∂p.

hne-bn-cpØmw

1. Iq´Øn¬ s]SmØtXXv?

({]thKw, XzcWw, thKw, ÿm\m¥cw)

2. Hcp Ip´nbpsS {]kvXmh\ X∂ncn°p∂p: ""Rm≥  250 ao‰¿ Zqcw

HmSnsb¶nepw Fs‚ ÿm\m¥cw ]qPyamWv''. CXpsIm≠v

F¥mWv A¿Yam°p∂Xv?

3. kathKap≈ F√m hkvXp°ƒ°pw ka{]thKan√.

DZmlcWklnXw hniZam°pI.

4. A F∂ _kv 5 s sIm≠v 75 m Zqcw HmSn. B F∂ _kv 13 s
sIm≠v 169 m Zqcw HmSn.

a. GXp _ mWv IqSpX¬ Zqcw HmSnbXv?

b. GXp _ n\mWv thKw IqSpX¬?

5. \n›emhÿbn¬\n∂p bm{XXncn® Hcp Imdns‚ {]thKw

8 s sIm≠v 40 m/s Bbn amdnsb¶n¬ XzcWw F{Xbmbncn°pw?

6. Hcp Im¿ BZy 400 m Zqcw 8 m/s thKØnepw ASpØ 1200 m Zqcw

10 m/s thKØnepw Ahkm\ 360 m Zqcw 12 m/s thKØnepw

k©cn®p. Imdns‚ icmicn thKw IW°m°pI.
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7. Xmsg ]dbp∂ kμ¿`ßfn¬ hkvXphn\v XzcWapt≠m?

F¥psIm≠v?

$ H-cp h-kv-Xp t\¿-tc-J-bn¬ k-a-{]-th-K-Øn¬ k-©-cn-°p-∂p.

$ H-cp h-kv-Xp t\¿-tc-J-bn¬ A-k-a-{]-th-K-Øn¬ k-©-cn-°p∂p.

$ H-cp h-kv-Xp hr-Ø-]m-X-bn¬ k-a-th-K-Øn¬ k-©-cn-°p-∂p.-

$ H-cp h-kv-Xp hr-Ø-]m-X-bn¬ A-k-a-th-K-Øn¬ k-©-cn-°p-∂p.

8. 30 m/s {]thKØn¬ k©cn°p∂ Hcp temdn 5 sk°‚ v sIm≠v

\n›emhÿbnembn amdn. F¶n¬ AXns‚ XzcWsa{X?

9. Hcp Imdns‚ {]thKw 15 m/s F¶n¬ 30 s sIm≠v B Imdn\p≠mb

ÿm\m¥csa{X?

10. Hcp hkvXp A bn¬ \n∂v B hgn C bn¬ FØnb ]mX Nn{Xo-I-cn-

®ncn°p-∂Xv \nco-£n-°q.

a. hkvXp-hns‚ thKw IW-°m-°p-I.

b. hkvXp-hns‚ {]thKw F{X?

c. hkvXp C bn¬ \n∂pw Xncn®v A bnse-Øm≥ 5 s BWv FSp-

ØXv F¶n¬ {]thKw F{X-bm-bn-cn°pw?

d. A bn¬ \n∂v C bnse-Ønbt∏mgp≈ {]th-K-hpw, C bn¬

\n∂v A bn¬ FØn-b-t∏m-gp≈ {]th-Khpw Xmc-Xayw sNøpI.

 XpS¿{]-h¿Ø\ßƒ

1. thKØns‚ Afhn¬ hyXymkan√msX XzcWap≠mIm≥

km[yXbp≈ kμ¿`ßƒ Is≠Øn ]´n-I-bm-°p-I.

2. \nßfpsS kvIqƒ ]cnkcØp IqSn IS∂pt]mIp∂ hml\ßƒ

thK]cn[n ]men°p∂pt≠m? Hcp At\zjWmflI t{]mPIv‰neqsS

C°mcyw Is≠Øn dnt∏m¿ v́v AhXcn∏n°q.

3. tdmUv kpc£bpambn _‘s∏´v \nßƒ ]ment°≠

Imcyßsf°pdn®v Hcp skan\m¿ Bkq{XWw sNbvXv

AhXcn∏n°q.

70 m

60 m
40 m

CA

B

6s 4 s
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4. \ap°v Np‰pw ImWp∂ NnehbpsS  thKßƒ  \¬Inbncn°p∂p.

a‰p PohnIfpsStbm hkvXp°fpsStbm thKw Is≠Øn ]´nI

hn]peo-I-cn-°p-I.

hn`mKw icm-icn

thKw

H®v .0015 m/s

No‰ 30 m/s

kq∏¿tkmWnIv hnam\w 200 m/s

IgpI≥ 13 m/s

Cu®

hmbphn¬ i_vZØn\v

`qanbpsS ]cn{IaWw
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slUvam-Ã-dpsS apdn-bn-te°p Ib-dp∂ Ip´n •mkv

tUmdnse FgpØp-Iƒ {i≤n -°p∂p. Ch

F¥ns\sb√mw kqNn-∏n-°p∂p? \ap°p ]cn-tim-

[n-°mw.

X∂n-cn-°p∂ Nn{X-ßƒ \nco-£n-°q.

Nn{X-ßƒ hni-I-e\w sNbvXv Ah-bn¬ \¬In-bn-cn-°p∂ {]h¿Ø-

\-ßsf X≈p-I, hen-°pI F∂n-ßs\ ]´n-I-s∏-Sp-Øp-I. IqSp-X¬

DZm-l-cWßƒ tN¿Øv ]´nI hn]p-eo-I-cn-°p-I.

X≈pI hen-°pI

$ Im¿ X≈p∂p. $

$ $

Nn{Xw 10.1 (a) Nn{Xw 10.1 (b)

]´nI 10.1
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Cw•-≠nse hqƒkv tXm¿∏n¬

P\n-®p. At±-l-Øns‚ Is≠-

Ø-ep-Ifn¬ {][m-\-s∏-´-h-

bmWv Ne-\-\n-b-aßƒ, Kpcp-

Xzm-I¿jW \nbaw XpS-ßn-

bh. At±-l-Øn\v 1705 ¬ "k¿'

]Zhn e`n-®p. ^ntemk^nb

\mNzdmenkv {]n≥kn-∏nb amØ-

am-‰n° F∂ At±-l-Øns‚

{]i-kvX- IrXn imkv{X-tem-I-

Øn\v Hcp hgn-Im-́ n-bm-Wv.

$ ]¥v \n›-e-am-Ip-∂p.

$ `nØn°v Nen-°m-\p≈

{]h-WX D≠mIp-∂p.

$

]´nI 10.2
CXp-hsc \S-Ønb N¿®-I-fn¬\n∂v _e-sØ-°p-dn®v \nßƒ

F¥mWv a\- n-em-°nbXv? imkv{X-]p-kvX-I-Øn¬ Ipdn-°q.

Hcp hkvXp-hns‚ BIr-Xnt°m hep-∏-Ønt\m hym]vX-Ønt\m

\n›-emhÿbvt°m Ne-\mh-ÿbvt°m am‰w hcp-Øp-Itbm

AXn-\p≈ {]h-WX Df-hm-°p-Itbm sNøp∂sX¥mtWm,

AXmWv _ew.

Nn{Xw 10.2 (a)

0.1 kg (100 g) amkp≈ Hcp

hkvXp-hns\ Xd-\n-c-∏n\v kam-

¥-c-ambn ssIbn¬ Xmßn-

\n¿Øm≥ Kpcp-Xzm-I¿j-W-_-

e-Øn-s\-Xnsc GI-tZiw 1N
_ew {]tbm-Kn-°-Ww.

k¿ sFkIv \yq´¨
(1642-1727)

Nn{X-ßƒ hni-I-e\w sNbvXv hnhn[ hkvXp-°-fn¬ _ew {]tbm-

Kn-°p-tºmƒ Dfhm-Ip∂ ^e-ßƒ ] ń-I-bn¬ Fgp-Xq.

Hcp hkvXp-hns\ X≈p-Itbm hen-°p-Itbm sNøp-tºmƒ AXn¬

_ew {]tbm-Kn-°-s∏-Sp-∂p.

_e-Øns‚ bqWn‰v \yq´¨ (newton) BW-t√m. CXv N F∂

A£cwsIm≠v kqNn-∏n-°p-∂p.

_ew F∂Xv Hcp X≈¬ (Push) As√-¶n¬ hen-°¬ (Pull)
am{X-amtWm? \ap°p t\m°mw.

X∂n-cn-°p∂ Nn{X-ßƒ \nco-£n-°q.

Nn{Xw 10.2 (b) Nn{Xw 10.2 (c)

{]h¿Ø\w ^ew

$ Dcp-≠p-h-cp∂ ]¥n¬ kmh-

[m\w Imep-sIm≠v FXn¿Zn-

i-bn¬ _ew {]tbm-Kn-°p-∂p.

$ `nØn-bn¬ X≈p-∂p.

$

Nn{Xw 10.2 (d) Nn{Xw 10.2 (e) Nn{Xw 10.2 (f)

IT @ School
Edubuntu hn¬ school resources

ep≈  BapJw F∂ `mKw

ImWpI.

Hcp \yq´¨ _ew
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kº¿°-_ew ˛ kº¿°-c-ln-X-_ew 
(Contact Force and Non Contact Force)

Nn{X-ßƒ \nco-£n°q.

Nn{Xw 10.3 (a) Nn{Xw 10.3 (b) Nn{Xw 10.3 (c)

Nn{Xw 10.3 (d) Nn{Xw 10.3 (e)

Nn{Xw 10.3 (f)

kº¿°w aptJ-\bpw kº¿°-an-√m-sXbpw _ew {]tbm-Kn-°-s∏-Sp∂ Nne kμ¿ -̀

ßƒ I≠-t√m.

a\p-jy\pw a‰p Pohn-Ifpw {]hrØn

sNøm≥ D]tbm-Kn-°p-∂Xv Ah-cpsS

t]io-_-e-am-Wv (Muscular Force).

Im¥-Øn\v BI¿j-W-˛-hn-I¿jW

kz`m-h-ap-≠v. Im¥w {]tbm-Kn-°p∂

Cu _esØ Im¥n-I-_ew

(Magnetic Force) F∂p ]d-bp-∂p.

apSn-bn-ep-c-knb πmÃnIv t]\bv°v

sNdnb IS-em -kp -I -j-W-ßsf

BI¿jn-°m≥ Ign-bp-∂Xv ÿnX-

ssh-Zyp-X-_ew (Electrostatic Force)
Imc-W-am-Wv.

{]]-©-Ønse hkvXp-°ƒ XΩn¬

BI¿j-W-_-e--ap -≠v. CØcw

BI¿j-W-_ew Kpcp-Xzm-I¿j-W-

_ew (Gravitational Force) F∂-dn-b-s∏-

Sp-∂p.

Ne-\-hp-ambn _‘-s∏´ _e-sØ

s]mXpsh bm{¥n-I-_ew (Mechanical
Force) F∂p ]d-bmw. Hcp hkvXp-hn\v

apI-fn-eqsS as‰mcp hkvXp -\o-ßp-

tºmƒ hkvXp-°-fpsS Ne-\sØ XS-

 -s∏-Sp-Øp∂ _e-amWv L¿j-W-_-

ew (Frictional Force). Ch IqSmsX a‰p

_e-ßfpw D≠v.

hnhn-[-Xcw _e-ßƒ

Nn{Xßƒ hni-I-e\w sNbvXv Nph-sS-bp≈ ]´nI 10.3
]q¿Øn-bm-°q.

1. t{Smfn X≈p∂p.

2. sXßn¬\n∂p tXß hogp∂p.

3. InW-dn¬\n∂p sh≈w tImcp∂p.

4. \nc-∏mb Xd-bn-eqsS Dcp-́ n-hn´ ]¥v

\n›-em-h-ÿ-bn-em-Ip-∂p.

5. Im¥w BWnsb BI¿jn-°p-∂p.

6. apSn-bn¬ Dc-knb πmÃnIv kvsIbn¬

t]∏¿IjWßsf BI¿jn-°p-∂p.

]´nI 10.3

�

kμ¿`w

_e-w

hkvXp-°-fpsS
]c-kv]c

kv]¿i\waqew

hkvXp-°-fpsS
]c-kv]c

kv]¿i\w C√msX

{Ia
\º¿
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]´nI 10.4

hkvXp-°ƒ XΩn¬ ]c-kv]-c-k-º¿°-Øn-eqsS {]tbm-Kn-°-s∏-Sp∂

_e-amWv kº¿°-_-ew.

hkvXp-hp-ambn kº¿°-an-√msX Hcp hkvXp-hn¬ {]tbm-Kn-°p∂ _e-

amWv kº¿°-c-ln-X-_-ew.

kº¿°-_-eØn\pw kº¿°-cln-X-_-e-Øn\pw IqSp-X¬ DZm-l-c-W-

ßƒ Is≠Øn ]´n-I-s∏-Sp-Øq.

kº¿°-_ew kº¿°-c-ln-X-_ew

$ $

Nn{Xw 10.5

Nn{Xw 10.4

kº¿°-_-e-ß-fn¬ L¿j-W_e-hp-ambn _‘-s∏´ a‰p Nne

Bi-b-ßƒIqSn \ap°p ]cn-tim-[n-°mw.

L¿j-W-_ew (Frictional Force)

Nn{Xw {i≤n-®t√m.

ssk°nƒ N{IØns‚ BIvkn-en¬ FÆ CSp-∂Xv F¥n-\m-

bn-cn°pw?

Hcp teml-tKm-f-tam d∫¿ ]t¥m \nc-∏mb Xd-bn-eqsS Dcp-́ n-

hn-Sp-I. AXns‚ Ne-\-Øn\v F¥p- kw-̀ -hn-°p∂p?

F¥m-bn-cn°mw ImcWw?

\nß-fpsS \nK-a-\-ßƒ N¿®sNbvXv imkv{X-]p-kvX-I-Øn¬

Ipdn-°q.

tai-∏p-dØv ]pkvXIw h®n-cn-°p∂ Nn{Xw 10.5 {i≤n-°q.

tai A¬∏w Ncn®p t\m°q. ]pkvXIw Nen-°p-∂pt≠m? tai

A¬∏w IqSn Ncn®p t\m°q. Ct∏mtgm? tai A¬∏w Ncn-®-

t∏mƒ ]pkvXIw Nen-°m-Xn-cp-∂Xv F¥p-sIm-≠m-bn-cn-°pw?

taibpw ]pkvX-Ihpw kº¿°-Øn¬ hcp-∂ -{]X-e-ß-fpsS

{]tXy-IX Nn{X-Øn¬\n∂p Is≠Øn \nß-fpsS \nK-a\w

imkv{X-]p-kvX-I-Øn¬ Ipdn°q.

AXn-kq-£va-ß-fmb [mcmfw Ip∂p-Ifpw Ipgn-Ifpw Ch-bpsS

D]-cn-X-e-Øn¬ ImWp-∂n-t√. Cu c≠p {]X-e-ßfpw XΩn¬

kº¿°-Øn¬ hcp -tºmƒ Ah ]c-kv]cw sImfp -Øn-

∏nSn°p∂p.  hkvXp-hn¬ D]-cn-X-e-Øn\v kam-¥-c-ambn _ew

{]tbm-Kn®v Nen-∏n-°m≥ {ian-°p-tºmƒ AXns\ XS- s∏-Sp-

Øp∂ Hcp FXn¿_ew A\p-̀ -h-s∏-Sp-Ibpw sNøp∂p.



ASn-ÿm-\-imkv{Xw VIII136

Hcp {]Xew as‰mcp {]X-e-ØneqsS Nen-°p-tºmtgm Nen-°m≥

{ian-°p-tºmtgm Ah-bpsS Bt]-£n-I-N-e-\sØ FXn¿°p∂

Xc-Øn¬ Ah-bv°n-S-bn¬  {]X-e-Øn\v kam-¥-c-ambn Hcp _ew

A\p-̀ -h-s∏-Sp-∂p. CXmWv L¿j-W-_-ew.

hkvXp-°ƒ XΩn-ep≈ F√m kº¿°Ne-\-ß-fnepw Ahbv-°n-S-bnse

FXn¿_ew Hcp-t]m-se-bmtWm A\p-`-h-s∏-Sp-∂Xv?

\ap°p t\m°mw.

L¿jWw hnhn-[-Xcw (Different Types of Friction)

c≠p Ip´n-Iƒ Dcp-f≥XSn- \o°m≥ {ian-°p∂ Nn{Xßƒ {i≤n-®n-t√.

Xd-bn-eqsS hkvXp-°ƒ hen-®p-\o-°m-\mtWm Dcp´n\o°m-\mtWm Ffp∏w?

Hcp {]h¿Ø\w sNbvXp-t\m-°mw.

Nn{X-Øn-te-Xp-t]mse an\p-k-amb tai-∏p-dØv Hcp ac-°-́ -h®v

AXn¬ \qen¬ sI´nb Hcp X v́ I∏n-bn-eqsS Xq°n-bn-Sp-I. Htc

hep∏-ap≈ Ccp-ºm-Wn-Iƒ Hmtcm-∂mbn X´n-te-°n-Sp-I. F{X

BWn-Iƒ C -́t∏m-gmWv ac-°´ Nen-°m≥ XpS-ßp-∂Xv F∂v

\nco-£n-°p-I.

Nn{Xw 10.6 (a) Nn{Xw 10.6 (b)

Nn{Xw 10.7

IT@ School
Edubuntu hn¬ school

resources ep≈

L¿jWw D≠m-Ip-∂-sX-

ßs\ F∂ `mKw

ImWpI.

C\n ac-°-́ bv°pw {]X-e-Øn-\pan-S-bn¬ Ne\ Znibv°v ew_-

ambn c≠v Dcp -f≥ s]≥kn-ep -Iƒ h®v {]h¿Ø\w

Bh¿Øn°pI.

$ F{X BWn-Iƒ X´n¬ C -́t∏m-gmWv ac-°´ Nen-°m≥ XpS-ßn-

bXv?

$ \nßƒ sNbvX {]h¿Ø-\-Øn¬ ac-°-́ sb Nen-∏n-°m≥ Ipd™

_ew {]tbm-Kn-°-s∏-́ Xv Ft∏m-gmWv?

$ ac-°´ \nc°n \o°n-b-t∏m-gmtWm s]≥kn-ep-Iƒ D]-tbm-Kn®v

Dcp´n \o°n-b-t∏m-gmtWm IqSp-X¬ _ew {]tbm-Kn-t°≠nh∂Xv?

$ F¶n¬ Ipd™ FXn¿_ew A\p-̀ -h-s∏-́ Xv GXp kμ¿ -̀Øn-

emWv?
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Hcp hkvXp as‰mcp hkvXp-hn\p apI-fneqsS Dcp-́ n-\o-°p-tºmƒ A\p-

-̀h-s∏-Sp∂ L¿jW_-e-amWv Dcp-f¬ L¿j-Ww (Rolling Friction).

Hcp hkvXp as‰mcp hkvXphn\v apI-fneqsS \nc°n \o°p-tºmƒ

A\p-`-h-s∏-Sp∂ L¿j-W-_-e-amWv \nc-ß¬ L¿j-Ww (Sliding
Friction).

Dcp-f¬ L¿jWw \nc-ß¬ L¿j-W-tØ-°mƒ Ipd-hm-bn-cn-°pw.

hml-\-ßƒ°v N{I-ßƒ D]-tbm-Kn-®Xv L¿jWw Ipd-bv°m-\mWv.

Dcp-f¬ aptJ\ L¿jWw Ipd-bv°p∂ kμ¿ -̀ßƒ Is≠Øn imkv{X-

]p-kvX-I-Øn¬ Ipdn-°q.

\nXy-Po-hn-X-Øn¬ L¿jWw {]tbm-P-\-s∏-Sp-Øp∂ \nc-h[n kμ¿`-

ßƒ D≠v. F∂m¬ L¿jWwsIm≠v Nne tZmj-ßfpap≠v.

L¿jWw KpW-I-c-am-Ip-∂Xpw KpW-I-c-a-√m-Ø-Xp-amb Nne kμ¿ -̀ßƒ

X∂n-cn-°p-∂p. Ah ]´n-I-s∏-Sp-Øp-I.

$ Xos∏´ns°m≈n Xos∏´n-bn¬ Dc-bv°p∂p.

$ b{¥-ß-fpsS tXbvam\w.

$ hkvXp-°sf ]nSn-°m≥ km[n-°p-∂p.

$ XdbneqsS \S°m≥ Ignbp∂p.

$ hml-\-ß-fpsS Sb-dpIfn¬ Nmep-Iƒ CSp-∂p.

$ Sb¿ tX™v Xocp-∂p.

$ C‘\\jvSw.

L¿jWw L¿jWw

KpWIc-am-b kμ¿ -̀ßƒ KpWIc-a-√mØ kμ¿ -̀ßƒ

]´nI 10.5
IqSp-X¬ DZm-l-c-W-ßƒ Is≠Øn ]´nI 10.5 hn]p-eo-I-cn-°q.

L¿jWwsIm≠v tZmj-ßfpw KpW-ßfpw Ds≠∂p a\- n-em-bt√m.

L¿jWw Ipd-bv°m-\p≈ am¿K-ßƒ Fs¥ms°-bmWv? \ap°p

]cntim-[n-°mw.

Nn{Xw 10.8 (a) Nn{Xw 10.8 (b) Nn{Xw 10.8 (c)

IT@School Edubuntu hn¬ school
resources ep≈  L¿jWw {]tbm-P-

\-s∏-Sp-Øp∂p F∂ `mKw ImWpI.
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F¥n-\mWv Ch-sb√mw {]tXyI BIr-Xn-bn¬ cq]-I-ev]\ sNbvXn-cn-

°p-∂Xv? N¿®sNøq.

Ah-bpsS apt∂m-́ p≈ Ne-\-Øn\v hmbpthm Petam Ah c≠ptam

D≠m-°p∂ L¿jWw Ipd-bv°p-∂-Xn-\-t√?

CØ-c-Øn¬ L¿jWw Ipd-bv°-Ø-°-hn[w hkvXp-°-fpsS BIrXn

cq]-s∏-Sp-Øp-∂-Xns\ [mcm-tc-Jn-X-am-°¬ (Streamlining) F∂p- ]-d-

bp∂p.

InW-‰n¬\n∂p sh≈w tImcm≥ D]-tbm-Kn-°p∂ I∏n-bn¬ FÆ CSp-

∂Xpw hml-\-ßfpsS Nen-°p∂ `mK-ß-fn¬ FÆtbm {Kotkm CSp-

∂Xpw \nßƒ {i≤n-®n-cn-°p-at√m. Cßs\ sNøp-∂XpsIm-≠p≈

{]tbm-P-\-sa-s¥∂v ]d-bmtam?

L¿jWw Ipd-bv°m≥th≠n D]-tbm-Kn-°p∂ CØcw hkvXp-°sf

kvt\l-I-ßƒ (Lubricants) F∂p- ]-d-bp-∂p. Jcm-h-ÿ-bn-ep≈ Hcp

kvt\l-I-amWv {Kmss -̂‰v.

kvt\l-I-ß-fmbn D]-tbm-Kn-°p∂ a‰p ]Zm¿Y-ßƒ ]´n-I-bm°q.

$ shfn--s®Æ

$

Nen-°p∂ b{¥-̀ m-K-ß-fpsS kº¿°-Øn¬ hcp∂ {]X-e-ßƒ°nS-

bn¬  L¿jWw Ipd-bv°p-∂-Xn-\v s_b-dnßp-Iƒ D]-tbm-Kn-®n-cn-°p-

∂-Xv \nßƒ {i≤n-®n-́ pt≠m? \nc-ß¬ L¿j-W-tØ-°mƒ Ipd-hmWv

Dcp-f¬ L¿jWw F∂ XØz-amWv ChnsS {]tbm-P-\-s∏-Sp-Øn-bn-cn-

°p-∂-Xv. L¿jWw Ipd-bv°m≥ a‰p am¿K-ßƒ Dt≠m? {]X-e-ßƒ

an\p-k-s∏-Sp-Ønbpw L¿jWw Ipd-bv°mw.

CXp-hsc \nßƒ a\- n-em-°n-b-Xn¬\n∂p L¿jWw Ipd-bv°p-∂-

Xn-\mbn kzoI-cn-® am¿K-ßƒ Fs¥√mamWv?

$ kvt\l-I-ßƒ D]-tbm-Kn-°pI.

$

\nX-y-Po-hn-XØn¬ A\p-`-h-s∏-Sp∂ a‰v GsX-¶nepw _e-ßƒ

\nßƒ°v ]cn-Nbapt≠m?

hym]-I-a¿Zhpw a¿Zhpw (Thrust and Pressure)

\oUn¬ s_b-dnMv

Nn{Xw 10.9 (a)

AtΩ

BWn.....

t_mƒ s_b-dnßv

Nn{Xw 10.9 (b)

IT@ School
Edubuntu hn¬ school

resources ep≈

L¿jWw Ipd-bv°p∂

coXn-Iƒ F∂ `mKw

ImWpI.

kw`m-jWw {i≤n-®-t√m. CXns‚ s]mcpƒ

F¥m-sW∂v t\m°mw.

Hcp BWn-bn¬
Nhn-´n-t∏m-b-Xn-\mtWm
Cßs\ hnj-an-°p-∂-Xv!
Rm≥ BWn-°nS-°bn¬

InS-°m-at√m.
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\nßƒ sNbvX ]co-£-W-Ønse F√m kμ¿ -̀ß-fnepw CjvSnI

{]tbm-Kn® BsI _e-Øn\v hyXym-k-apt≠m?

CjvSn-I-bpsS ]c-∏-fhv G‰hpw Ipd™ kº¿°-{]-Xew GXmWv?

CjvSnI GXp coXn-bn¬ h®-t∏m-gmWv IpΩm-b-s∏m-Sn-bn¬ IqSp-

X¬ Bg-Øn¬ Ipgn-bp-≠m-b-Xv?

]c-∏-fhv G‰hpw IqSp-X-ep≈ kº¿°{]Xew IpΩm-b-s∏m-Sn-bn¬

h®-t∏mƒ D≠mb Ipgn-bpsS Bgw a‰p {]X-e-ßƒ h®-t∏m-gp-

≠mb Ipgn-Isf At]-£n®v IqSp-Xtem Ipdthm?

\nß-fpsS Is≠-Ø-ep-Iƒ Iq´p-Im-cp-ambn N¿®sNbvXv Hcp hkvXp-

hns‚ ]c-∏-fhpw a¿Zhpw XΩn-ep≈ _‘w Is≠-Øn imkv{X-

]p-kvX-I-Øn¬ FgpXq.

]´nI 10.6 ¬ \n∂p kº¿°-Øn¬ hcp∂ {]X-e-Øns‚ ]c-∏-f-

h-\p-k-cn®v a¿Z-Øn¬ G‰-°p-d-®n¬ D≠m-Ip∂p F∂p t_m[y-am-

bt√m.

Hcp \n›n-X-_ew {]tbm-Kn-°p-tºmƒ kº¿°-Øn¬

hcp∂ {]X-e-Øns‚ ]c-∏-fhv IqSp-tºmƒ a¿Zw Ipd-bp-∂p.

]c-∏-fhv Ipd-bp-tºmƒ a¿Zw IqSp-∂p.

BWn-°n-S-°-bn¬ InS-°m-sa∂v ]d-™-Xns‚ s]mcpƒ Ct∏mƒ

a\- n-em-bn-t√.

{]X-e-Øns‚ ]c-∏-fhv Iq´ntbm Ipdt®m a¿Z-Øn¬ hyXymkw

hcp-Øp∂ Nne kμ¿ -̀ßƒ X∂n-cn-°p-∂p. Ch Fßs\ {]tbm-

P-\-s∏-Sp∂p F∂p hni-Z-am-°p-I.

$ IØn-bpsS hmbvØe I\w Ipd®v \n¿an-°p-∂p.

$ sI´n-S-ß-fpsS ASn-Ød hoXnIq´n \n¿an-°p-∂p.

$ bp≤-Sm-¶p-I-fp-sSbpw AXp-t]mep≈ a‰p hml-\-ß-fp-sSbpw

N{I-ßƒ hoXn IqSnb Nß-e-IƒsIm≠v _‘n∏n-®n-cn-

°p∂p.

$ Xp∂¬kq-Nn-bpsS A{Kw Iq¿Ø-Xmbn \n¿an-®n-cn-°p-∂p.

Jc-h-kvXp-°ƒ am{X-amtWm a¿Zw {]tbm-Kn-°p-∂Xv? \ap°p

]cn-tim-[n-°mw.

{Zmh-I-a¿Zw (Liquid Pressure)

Nn{Xw 10.13 ¬ ImWp-∂-Xp-t]mse Htc t]mep≈ A, B, C F∂o

_eq-Wp-Iƒ Hcp ]n.hn.kn. ss]∏n¬ Dd-∏n-°p-I. ss]∏n¬ Pew

\nd®v _eq-Wp-I-fpsS hnImkw \nco-£n-°q.

$ GXp _eq-WmWv IqSp-X¬ hnI-kn-®Xv?

$ F¥m-bn-cn°pw ImcWw?

$ Ipg-ense {Zmh-I-\n-c-∏n¬ \n∂p≈ Bg-hp-ambn _eq-Wns‚

hnIm-ksØ Fßs\ _‘-s∏-SpØmw?

Nn{Xw 10.11

Nn{Xw 10.12

Nn{Xw 10.13

C

B

A
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{ZmhIßfn¬ A\p-̀ -h-s∏-Sp∂ a¿Zw AXn\v apI-fn-ep≈ {Zmh-I-bq-]-

Øns‚ Db-csØ B{i-bn-®n-cn-°p∂p F∂v a\- n-em-bt√m. Ipg-en-\-

IØv IqSp-X¬ Pew Hgn®v Pe-\n-c∏v Db¿ØpI. _eq-Wp-Iƒ°v IqSp-

X¬ hnImkw kw -̀hn-°m\p≈ ImcWw F¥m-sW∂v hy-‡-am-bt√m?

{Zmh-I-bq-]-Øns‚ Dbcw IqSp-∂-X-\p-k-cn®v AXv {]tbm-Kn-

°p∂ a¿Zhpw IqSp-∂p.

Hcp {ZmhIw bqWn‰v ]c-∏-fhn¬ {]tbm-Kn-°p∂ hym-]-I-a¿Z-

sØ {ZmhIa¿Zw F∂p ]d-bp-∂p.

{Zmh-I-ßƒ AXv ÿnXn-sN-øp∂ ]m{X-Øns‚ F√m-h-i-ß-fn-

te°pw- _ew {]tbm-Kn-°p-∂p-≠v.

{Zmh-I-bq-]-Øns‚ Dbcw AXv {]tbm-Kn-°p∂ a¿ZsØ kzm[o-\n-

s®∂v I≠-t√m. Hcp ]co-£WwIqSn sNbvXp-t\m-°q.

kam\amb c≠v ]n.hn.kn. ss]∏p-I-sf-SpØv ASn-h-iØv Htc

t]mep≈ _eq-Wp-Iƒ Nn{X-w 10.14 ¬ ImWp-∂-Xp-t]mse \∂mbn

Dd-∏n-°p-I.

]n.hn.kn. ss]∏p-I-fn¬ H∂n¬ asÆ-Æbpw ASp-Ø-Xn¬  Pehpw

Htc Af-hn¬ \nd-bv°q.

$ F¥p \nco-£n-°p∂p?

$ _eq-Wns‚ hnImkw hyXym-k-s∏-´Xv F¥p-sIm-≠m-bncn°pw?

N¿®sNøq.

CXp-hsc sNbvX ]co-£-W-ß-fn¬\n∂p {Zmh-I-a¿ZsØ kzm[o-\n-

°p∂ LS-I-ßƒ Fs¥-√m-am-sW∂v \ap°v enÃp sNømw.

$ {Zmh-I-bq-]-Øns‚ Dbcw (h)

$ {Zmh-I-Øns‚ km{μX (d)

as‰mcp hn[-Øn¬ ]d-™m¬ bqWn‰v ]c-∏-f-hn-ep≈ {ZmhIbq]-

Øns‚ `mc-Øn\v B\p-]m-Xn-I-amWv {Zmh-I-a¿Zw.

{Zmh-I-bq-]-Øns‚ Dbcw (h) {Zmh-I-Øns‚ km{μX (d) Kpcp-

Xzm-I¿jWw aqe-ap≈ XzcWw (g)  Bbm¬ {Zmh-I-a¿Zw P =
h d g Bbn-cn-°pw.

{Zmh-I-ß-sf-t∏mse hmX-I-ßƒ°pw a¿Zw {]tbm-Kn-°m≥ Ign-bptam?

]cn-tim-[n-°mw.

A¥-co-£-a¿Zw (Atmospheric Pressure)

Db-c-ap≈ Hcp Ip∏n-bn¬  A¬∏w IS-emkv IØn-®n-Sp-I. IS-emkv

IØnØocm-dm-Ip-tºmƒ \∂mbn ]gpØ Hcp ]gw A¬∏w sXmen

\o°n Ip∏n-bpsS hmbv̀ m-KØp hbv°p-I. F¥p \nco-£n-°p∂p? F¥m-

bn-cn°pw ImcWw?

Nn{Xw 10.14

Nn{Xw 10.15
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$ IS-emkv IØp-tºmƒ AIsØ hmbp-hns‚ a¿ZØn\v F¥p

kw`-hn-°p∂p?

$ Ip∏n°-IsØ hmbp-hns‚ a¿Zw IqSp-tºmgpw AXp hnI-kn-

°p-tºmgpw hmbp ]pd¥-≈-s∏-Sptam?

$ Ip∏n-bpsS hmbv̀ mKw ]gw sIm≠v AS-®Xn-\p-tijw Ip∏n-°p-

≈nse hmbp-a¿Zw Fßs\bm-bn-cn°pw? A¥-co-£-a¿Z-hp-ambn

Xmc-Xayw sNbvXv DØcw Is≠-Øq.

$ Ip∏n XWp°p-tºmtgm?

Ip∏n°-IsØ hmbpa¿Z-tØ-°mƒ ]pdsØ A¥-co-£-hm-bp-hns‚

a¿Zw IqSp-X-em-b-Xp-sIm-≠mWv ]gw Ip∏n°-I-tØ°v \oßp-∂-Xv.

Cu ]co-£-W-Øn¬\n∂v A¥-co-£-hm-bp-hn\v a¿Zw {]tbm-Kn-°m≥

Ign-bp-sa∂v a\- n-em-bt√m.

`qan°p -Np‰pw hmbp-hns‚ Hcm-hc-W-ap-≠v. CXmWv `qan-bpsS

A¥-co£w. A¥-co£hmbp-hns‚ km{μX `qan-bpsS {]X-e-

Øn-\-SpØv IqSp-Xepw apI-fn-te°p t]mIp-t¥mdpw Ipdhpw

Bbn-cn-°pw. AXn-\m¬ apI-fn-te°p t]mIp-t¥mdpw A¥-co-

£-a¿Zw Ipd-bpw.

`qan-bpsS D]-cn-X-e-Øn¬ bqWn‰v ]c-∏-f-hn-¬ A\p-̀ -h-s∏-Sp∂

hmbpbq]-Øns‚ `mc-amWv A¥-co-£-a¿Zw.

\nXy-Po-hn-X-Øn¬ A¥-co-£-a¿Zw {]tbm-P-\-s∏-Sp-Øp∂ kμ¿ -̀

ßƒ ]´nIbm-°p-I.

$ kvt{Sm D]-tbm-Kn®v Pyqkv IpSn-°p-∂p.

$

A¥-co-£-a¿Z-hp-ambn _‘-s∏´ Nne {]kvXm-h-\-Iƒ X∂n-cn-°p-

∂p. N¿®sNbvXv Imc-W-ßƒ imkv{X-]p-kvX-I-Øn¬ Ipdn-°q.

$ _ln-cm-Imibm{Xn-I¿ {]tXyIXcw hkv{X-ßƒ [cn-°p∂p.

$ ]¿h-Xm-tcm-l-I¿°v Db-c-ß-fn-te°p t]mIp-t¥mdpw aq°neqsS

c‡-{kmhw D≠m-Im\p≈ km[yX D≠v.

$ d∫¿ k°-dp-Iƒ an\p-k-ap≈ {]X-e-ß-fn¬ ]Xn-∏n-°m≥ km[n-

°p-∂p.

A¥-co-£-a¿Zw Af°mw

`qan-bpsS D]-cn-X-e-Øn¬ kap-{Z-\n-c-∏n¬ bqWn‰v ]c-∏-f-hp≈

hmbpbq]-Øns‚ `mc-sØ Hcp A¥-co-£-a¿Zambn IW°m-°p∂p.

CXv 0.76 m Db-chpw bqWn‰v ]c-∏-f-hp-ap≈ (1m2) ck-bq-]-Øns‚

`mc-Øn\v Xpey-am-bn-cn-°pw. CXmWv {]amW A¥-co-£-a¿Zw.

(Standard Atmospheric Pressure).
A¥-co-£-a¿Z-Øns‚ bqWn‰v _m¿ (bar) BIp∂p.

A¥-co-£-a¿Zw Af-°m-\p-]-tbm-Kn-°p∂ D]-I-c-W-amWv _mtcm-

ao-‰¿.

A¥-co-£-a¿Z-Øns‚ AkvXn-

Xzw sXfn-bn-®Xv aKvZn-s_¿Kn-

se Hmt´m-hm≥ sKdn°v BWv.

sNºp-sIm-≠p≈ c≠v A¿[-

tKm-f-ßsf At±-lw Hcp hf-

bw -sIm≠v _‘n-∏n -®p.

XpS¿∂v AXn-\-IsØ hmbp

\o°w sNbvXp. tKmf-Øns‚

Ccp-h-iØpw F´p IpXn-c-Isf

hoXw _‘n-∏n®v hen-®n´pw

A¿[-tKm-f-ßsf th¿s]-Sp-

Øm≥ Ign-™n-√. A¿[-tKm-

f-ß-fpsS Dƒ`mKw iq\y-am-b-

Xp -sIm≠v AIsØ a¿Zw

Ipdhpw ]pdsØ A¥-co-£-

a¿Zw IqSp-X-ep-am-b-XmWv CXn-

\p -Im-c-Ww.

_mtcm-ao-‰¿
Nn{Xw 10.17

Nn{Xw 10.16

Hcp hSw-h-en-bpsS IY



ASn-ÿm-\-imkv{Xw VIII 143

{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h
$ _ew F¥m-sW∂pw _ew {]tbm-Kn-°p-∂-Xp-sIm-≠p≈ ^e-ßƒ

Fs¥-√m-sa∂pw hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ hyXy-kvX-Xcw _e-ßƒ GsXm-s°-sb∂p Xncn-®-dn-bm\pw Ahsb

kº¿°-_ew, kº¿°-c-ln-X-_ew F∂n-ßs\ Xcw-Xn-cn-°m\pw

Ign-bp-∂p.

$ L¿j-Ww hni-Zo-I-cn-°m\pw L¿jWw sIm≠p≈ KpW-tZm-j-ßƒ

Xncn-®-dn-bm\pw \nXy-Po-hn-X-Øn¬ {]tbm-P-\-s∏-Sp-Øm\pw Ign-bp∂p.

$ hym]-I-a¿Zw, a¿Zw F∂nh hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ ]c-∏-fhpw a¿Zhpw XΩn-ep≈ _‘w Bh-iy-amb kμ¿ -̀ßfn¬

{]tbm-P-\-s∏-Sp-Øm≥ Ign-bp-∂p.

$ {Zmh-I-a¿Zw hni-Zo-I-cn-°m\pw  {Zmh-I-a¿Zhpw Db-chpw XΩn-ep≈

_‘w ImWn-°p∂ ]co-£-W-ß-fn¬ G¿s∏-Sm\pw Ign-bp-∂p.

$ A¥-co-£-a¿Zw Fs¥∂v hni-Zo-I-cn-°m\pw \nXy-Po-hn-X-Øn¬

{]tbm-P-\-s∏-Sp-Øm\pw Ign-bp-∂p.

hne-bn-cpØmw

1. Xmsg ]d-bp∂ kμ¿ -̀ß-sf kº¿°-_ew F∂pw kº¿°-c-lnX-

_ew F∂pw Xcw-Xn-cn-°p-I.

a. ssk°nƒ t{_°v sNøp-∂p.

b. amhn¬\n∂p sR´‰ amß hogp-∂p.

c. `qan kqcys\ Np‰p-∂p.

d. Xd-bn-eqsS Dcp-fp∂ ]¥ns‚ thKw Ipd-bp-∂p.

2. ImcWw ]d-bp-I.

a. \ap°v Xd-bn-eqsS sX∂n-ho-gmsX \S-°m≥ Ignbp--∂p.

b. aq¿®-bp≈ IØn D]-tbm-Kn®v Ffp∏w ]®-°dn apdn°mw.

c. Nc-°p-hm-l-\-ßƒ°v Sb-dp-I-fpsS FÆw IqSp-X-em-bn-cn-°pw.

d. Nen-°p∂ b{¥-̀ m-K-ßƒ°p tXbvam\ap≠mIp-∂p.

3. tNcpw-]Sn tN¿°p-I.

A B C
A¥-co£a¿Zw ]mkvI¬ shfn-s®Æ

kvt\lIw BI¿jWw _mtcm-ao-‰¿

tXß Xmtg°v hogp-∂p. _m¿ sX¿tam-ao-‰¿

Im¥w L¿jWw kº¿°-c-lnXw

Kpcp-Xzm-I¿jWw hnI¿jWw
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(A) (B)

4. Hcp Ip∏n-bn¬ \nd-®n-cn°p∂ Pe-Øns‚ ASn-bn¬\n∂p Ipan-f-

Iƒ s]mßn-h-cp-∂Xv Nn{Xo-I-cn-®n-cn-°p-∂p. icn-bmb Nn{X-taXv?

\nß-fpsS DØcw \ymbo-I-cn-°p-I.

(a) (b) (c) (d)

5. an\p-k-amb tai-∏p-dØv GI-tZiw 50 g  amkp≈ Hcp tSmbvIm¿

h®v AXn¬\n∂p \qep-Iƒ I∏n hgn c≠v ]m\p-I-fn¬ LSn-∏n-®n-

cn-°p-∂Xv Nn{Xo-I-cn-®n-cn-°p∂p.

(a) c≠v ]m\p-I-fn-epw 100 g `mcw hoXw C´m¬ F¥v \nco-£n°pw?

(b) ]m≥ A bn¬ 100 g `mc-hpw  ]m≥ B bn¬ 200 g `mchpw C´m¬

F¥v \nco-£n°pw?

(c) DØ-c-ßƒ km[q-I-cn-°p-I.

XpS¿{]-h¿Ø\ßƒ

1. ]c-∏-fhv IqSp-tºmƒ a¿Zw Ipd-bp∂p F∂ XØzw {]tbm-P-\-s∏-

SpØnb kμ¿ -̀ßƒ Is≠Øp--I.

2. \nXy-Po-hn-X-Øn¬ L¿j-Ww-sIm-≠p≈ tZmj-ßƒ Is≠Øn

Ahbv°v ]cn-lmcw \n¿tZin-°p-I.

3. hnhn[ {]Xe--ßƒ {]tbm-Kn -°p∂ L¿j-W-_ew

hyXykvXamsW∂p sXfn-bn-°p∂ ]co-£Ww Bkq-{XWw

sNbvXv \S-Øn \nK-a-\-ßƒ cq]o-I-cn-°p-I.



ASn-ÿm-\-imkv{Xw VIII 145

""Cu s{Sbn-\n\v N{I-ß-fn-√-t√m. ]ns∂- Fß-s\-bm-WnXv HmSp--

∂Xv? AZv̀ pXw Xs∂- At√!'' sSen-hn-j-\n¬ amKvsehv  s{Sbn≥

Nodn-∏m-bp∂ Zriyw I≠ A\pPØn tNmZn-®p.

Cu s{Sbn≥ Fß-s\-bmWv HmSp-∂-sX∂v \nßƒ°-dn-bmtam?

Im¥-ßƒ D]-tbm-Kn®v [mcmfw {]h¿Ø\-ßƒ \nßƒ sNbvXn´p-

≠m-hpw. Ahbn¬ NneXv FgpXnt\m°q.

$ aW-en¬\n∂v Ccpºps]mSn th¿Xn-cn-°¬.

$

Im¥-ßƒ D]-tbm-Kn-®p≈ Ifn-∏m-́ -ßƒ I≠n-́ p≠t√m. CØ-c-Øn¬

Im¥-ßƒ D]-tbm-Kn-°p∂ kμ¿ -̀ßƒ ]´n-I-bm°q.

$ tSmbvIm¿

$

{]Ir-Xn-bn¬\n∂v Im¥-i-‡n-bp≈ hkvXp-°ƒ e`y-amtWm?
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Im¥-kqNn

]´nI 11.1

kzm`m-hnIIm¥-ßfpw Ir{Xn-a-Im-¥-ßfpw
(Natural Magnets and Artificial Magnets)

{]Ir-Xn-bn¬\n∂v t\cn´v e`y-am-Ip∂ Im¥-ß-fmWv kzm`m-

hnIIm¥-ßƒ.

C∂n-t∏mƒ k¿h-km-[m-c-W-ambn Ir{XnaIm¥-ß-fmWv D]-tbm-

Kn-°p-∂-Xv. A¬\nt°m t]mep≈ temlk¶-c-ßƒ D]-tbm-

Kn-®m-Wh \n¿an-°p-∂-sX∂v \nßƒ a\- n-em-°n-bn-́ p-≠-t√m.

BIr-Xn-bpsS ASn-ÿm-\-Øn¬ Adn-bs∏Sp∂ Nne Im¥-ßƒ

Nn{Xo-I-cn-®n-cn-°p∂p. (]´nI 11.1)

]´n-I-bn¬ Nn{Xo-I-cn-®n-cn-°p∂ Ir{XnaIm¥-ßƒ GsX-√m-

sa∂v Fgp-Xn-t\m-°q.

Im¥-Øns‚ BIrXn Im¥-Øns‚ t]cv

Im¥-ß-fpsS s]mXpkhn-ti-j-X-Iƒ Fs¥-√m-am-sW∂p t\m°mw.

Nn{Xw 11.1 ¬ ImWn®ncn-°p∂-Xp-t]mse _m¿Im¥w kzX-{¥-

ambn Nen-°-Ø°hn[w \qen¬ Xq°n-bn-Sq.

Im¥w \n›-em-h-ÿ-bn¬ BIp-tºmƒ AXns‚ N Fs∂-gp-Xnb

A{Kw `qan-bpsS GXp Zn°n\v t\sc-bmWv \n¬°p-∂Xv?

Im¥-Øns‚ S Fs∂-gp-Xnb A{Ktam?

kzX-{¥-ambn Nen-°-Ø° coXn-bn¬ Hcp Im¥sØ {Iao-I-cn-®m¬

(\qen¬ Xq°n-bn-́ mepw aXn) AXv Ft∏mgpw ̀ qan-bpsS sX°phS°v

Zni-bn¬ \n¬°p∂p. Im¥w Znim-kq-NIkz`mhw {]I-Sn-∏n-°p-

∂XpsIm≠mWv kzX-{¥-ambn Nen-°p∂ _m¿Im¥w Ft∏mgpw

sX°phS°v Zni-bn¬ \n¬°p-∂Xv. `qan-bpsS hS°p Znibnte°v

Xncn™p \n¬°p∂ A{Kw Im¥-Øns‚ DØ-c-{[p-hhpw (N) c≠m-

asØ A{Kw Z£nW{[ph-hpam-Wv (S).

Nn{Xw 11.1

temUv tÃm¨

]Zm¿Y-ß-fpsS Im¥nIKpW-ß-

sf-°p-dn®v ]pcm-X\Imew apXte

Adn-bm-am-bn-cp-∂p. 800 BC bn¬

aKv\o-jy F∂ ÿeØp Is≠-

Ønb Hcp [mXp-hn\v AZv̀ p-X-I-

c-amb kz`mhw D≈-Xmbn a\- n-

em°n. CcpºpIj-W-ßsf

BI¿jn-°m≥ Ahbv°v Ign-

™n-cp-∂p. Cu kz`mhw ]cn-K-

Wn®v Cu [mXp-hn\v amKv\-ss‰‰v

F∂p \maw sImSpØp. Ch-

bpsS Ij-W-ßƒ kzX-{¥-ambn

Xq°n-bn-́ m¬ Ah Hcp {]tXyI

Zni- kqNn-∏n°p∂p-sh∂pw a\-

 n-em-°n. Cu KpW-hn-tijw

{]I-Sn -∏n -°p∂-Xn\m¬ Ah

eoUnMv tÃm¨ (temUvtÃm¨)

F∂p ]d-b-s∏-´p. CØ-c-Øn-

ep≈ {]Ir-Xn-bnse Im¥-ß-

fmWv kzm`m-hnIIm¥-ßƒ.
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ap≥ ]co-£-W-Ønse Im¥-Øns‚ DØ-c-{[ph-Øn\v

kao]w as‰mcp Im¥-Øns‚ DØ-c-{[p-hw sIm≠p

hcq. F¥p \nco-£n-°p-∂p? C\n AtX A{K-Øn¬

Z£n-W-{[phw sIm≠p-h -∂mtem? \nco -£W

^eßƒ imkv{X-]p-kvX-I-Øn¬ Ipdn-°q.

Im¥sØ kw_-‘n-®n-S-tØm-fw kPm-Xo-b-{[p-h-ßƒ

hnI¿jn°p-Ibpw hnPm-Xob{[ph-ßƒ BI¿jn-°p-

Ibpw sNøp-∂p.

Nn{Xw 11.2 ¬ ImWn-®n-cn-°p-∂-Xp-t]mse i‡n-tb-

dnb c≠v _m¿Im¥-ßsf sX¿tam-tImƒ Ij-W-

Øn¬ Dd-∏n® do^n-√dp-Iƒ°n-S-bn¬ hbv°p-I.

F¥p-sIm-≠m-bn-cn°mw c≠m-asØ _m¿Im-¥w

hmbp-hn¬ Db¿∂p \n¬°p-∂Xv?

hmbp-hn¬ Db¿∂p \n¬°p∂ _m¿Im-¥-Øns‚ C,
D F∂o A{K-ßƒ GtXXp {[ph-ßƒ Bbn-cn°pw?

Ipdn-°q. Ch-bn¬ apI-fn-esØ Im¥sØ XmgsØ

Im¥-hp-ambn Dc-k¬ IqSmsX apt∂m´p Nen-∏n-°m≥

km[n-°nt√?

apI-fn-en-cn-°p∂ _m¿Im-¥-Øns‚ DØ-c-{[p-h-Øn-\-

Sp -Ømbn as‰mcp Im¥-Øns‚ Z£nW{[phw

sIm≠phcpI-bm-sW-¶n¬ F¥p \nco-£n-°m≥ Ign-

bp-∂p? DØ-c-{[p-h-amWv sIm≠p-h-cp∂-sX-¶ntem?

F¥m-bn-cn°pw ̂ ew? Cu c≠p kμ¿ -̀ß-fnepw apI-

fn-en-cn-°p-∂- Im¥w Nen-°p-tºmƒ L¿j-W-_ew

A\p-`-h-s∏-Sp-∂pt≠m?

N{I-ß-fn-√m-sX, L¿jWw C√msX amKvsehv s{Sbn-

\p-Iƒ Nen-°p-∂-sX-ß-s\-sb∂v hni-Zo-I-cn-°m-a-t√m.

Im¥nI tImw]kv (Magnetic Compass)
Im¥-Øns‚ Znim-kq-NIkz`mhw {]tbm-P-\-s∏-Sp-

Ønb GsX-¶nepw D]-I-c-W-ßƒ \nßƒ°v ]cn-Nn-

X-amtWm?

Nn{X-w 11.3 ¬ ImWp∂ D]-I-cWw F¥n\p th≠n-

bmWv D]-tbm-Kn-°p-∂Xv?

Nn{Xw 11.2

s{S-bn-\n-s‚ A-Sn-h-i-Øp-≈ ssh-ZypXIm-
¥-ß-fp-sS Im¥nI{]-`m-h-hpw ]m-f-ß-fn-
se {I-ao -I-c -W-ßƒ aq -ew D-≠m-hp -∂
Im-¥n-I{]-`m-h-hpw X-Ωn-ep-≈ {]-Xn-{]h¿-
Ø-\-ßƒ -aq-ew s{S-bn≥ ]m-f-ß-fn¬ sXm-
Sm-sX A-h-bn¬\n-∂v A¬-∏w D-b¿-∂p\n¬-
°p-I-bpw  Im-¥-i-‡n-bm¬-Ø-s∂ A-Xn-
thKw ap -t∂m-´pIp -Xn -®p ]m -bp -I -bpw
sN-øp-∂ kw-hn-[m-\-am-Wv C-Xn-ep-≈-Xv.-

]m-f-ß-fpw s{S-bn-\pw X-Ωn¬ sXm-Sm-sX-X-s∂
N-e-\w kw-̀ -hn-°p-∂-Xn-\m¬ L¿-j-Ww aq-e-
ap-≈ Du¿-P-\-jv-S-hpw i-_v-Z-a-en-\o-I-c-W-hpw
K-Wy-am-bn Ip-d-bv-°m≥ Cu kw-hn-[m-\-Øn-\p
I-gn-bp-∂p. A[nIw tX-bv-am-\wIq-Sm-sX B-bm-
k-c-ln-X-am-bpw \n-»-_v-Z-am-bpw th-K-Øn-epw k-
©-cn-°p∂ hm-l-\-ß-fm-Wnh.

Im¥-ßƒ

Im¥-ßƒ

sshZypXIm¥-w
sshZypX ]h¿ t{kmX v

amKvsehv s{Sbn-\p-Iƒ
sd-bn¬∏m-f-ß-fn-eq-sS ]m-™p-t]m-Ip-∂
Xo-h-≠n-Iƒ I-≠p \n¬-°m≥ \-ap -°p
Iu-Xp-Iap≠mhpw. ]m-f-ß-fn-eq-sS A-Xn-th-
Kw D-cp-≠p-t]m-Ip-∂ tem-l-N-{I-ßƒ D-≠m-
°p-∂ i_v-Zw Nn-e-t∏mƒ A-tcm-N-Iambn
tXm-∂pw. N-{I-ß-fn-√m-sX X-s∂ ]mf-Øn-
\p-ap-I-fn-eq-sS ]m-™p-t]m-Ip-∂ s{S-bn-\p-
I-fm-Wv am-Kv-se-hv s{S-bn-\p-Iƒ (Maglev
Trains) A-Y-hm am-Kv\-‰n-Iv se-hn-t‰-j≥
s{S-bn-\p-Iƒ (Magnetic Levitation Trains).

Nn{Xw 11.3
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Aep-an-\nbØns‚tbm πmÃn-°n-s‚tbm sIbvkn\IØp kzX-

{¥-ambn Xncn-bm≥ Ign-bp∂ hn[w {Iao-I-cn® Im¥-kq-Nn-bmWv

tImw]-kv. \nc-∏mb {]X-e-Øn¬ h®m¬ AXnse Im¥-kqNn

thK-Øn¬ \n›-e-am-hp-Ibpw sX°phS°v Zni-bn¬ \ne-sIm-

≈p-Ibpw sNøp-∂p. Aßs\ Zn°p-I-f-dn-bm≥ Cu D]-I-cWw

{]tbm-P-\-s∏-Sp-∂p.

ap≥Im-e-ß-fn¬ I∏¬bm{X-°m-cpw acp-`q-an-bnse bm{XmkwL-

ßfpw IrXy-amb e£y-Øn-se-Øm≥ kzoI-cn-®ncp∂ am¿Kw GXm-

sW∂v  ]mT-̀ m-KsØ Bkv]-Z-am°n Fgp-Xq.

Nc-Sn¬ sI´n-Øq-°nb Hcp _m¿Im¥w sX°phS-°mbn \n¬°pw

F∂p Is≠-Øn-b-t√m. F¥p-sIm-≠m-bn-cn°pw CXns‚ A{K-ßƒ

a‰p Zn°p-I-fpsS t\sc hcm-ØXv?

`qan Hcp Im¥w (Earth as a Magnet)

Nn{Xw 11.4

Im¥-h¬°-cWw Fßs\?
A B F∂ lmIvtkmtªUv tai-∏p-dØp hbv°p-I. NS F∂ _m¿Im¥w

FSpØv AXns‚ N {[phw tªUns‚ A F∂ A{KØv \n∂v Nn{Xw 11.5 ¬

ImWn-®ncn-°p∂ Zni-bn¬ Dc-kp-I. A{K-ßƒ amdnt∏mImsX ]eXhW

CXv Bh¿Øn-°p-I. Nn{X-ØnteXp-t]mse Dc-kn-bm¬ A F∂ A{Kw

DØc{[phhpw B F∂ A{Kw Z£nW{[phhpw Bbp≈ Hcp Im¥-ambn

lmIvtkmtªUv amdp-∂p.

`qan-imkv{X]c-amb
sX°v

`qIm¥Øns‚ -
sX°v

`qan-imkv{X]c-amb
hS°v

`qIm¥Øns‚
hS°v

`qan Hcp henb Im¥-sØ-t∏mse h¿Øn-°p-∂p. CXv BZyw

a\- n-em-°n-bXv hneyw Kn¬_¿´v F∂ imkv{X-⁄-\m-

Wv. `qan°v `qan-im-kv{X-]-c-amb sX°pw hS°pw D≈-Xp-

t]mse ̀ qansb Hcp Im¥-ambn ]cn-K-Wn-°p-tºmƒ AXn\pw

sX°pw hS°pw {[ph-X-I-fp-s≠∂v At±lw Is≠-Øn.

$ \qen¬ Xq°n-bn´ _m¿Im-¥-Øns‚ DØ-c-{[phw Nq≠p-

∂Xv `qIm-¥-Øns‚ GXp {[ph-Øn-te-°m-bn-cn°pw?

$ _m¿Im-¥-Øns‚ Z£nW{[phtam?

`qIm-¥-Øns‚ Z£n-W-{[phw `qan-im-kv{X-]-c-amb DØ-c-

{[p-h-Øn-\-SpØpw (Geographical North) `qIm-¥-Øns‚ DØ-

c-{[phw `qan-im-kv{X-]-c-amb Z£nW{[ph -(Geographical
South) Øn\Sp-Øpam-Wv (Nn{Xw 11.4).

\nßƒ a\- n-em-°nb Bi-b-ß-fn¬\n∂v \qen¬ sI´nØq°nb

Hcp _m¿Im¥w sX°phS°v Zni-bn¬ \n¬°p-∂Xv F¥p-sIm-

≠m-sW∂v imkv{X]pkvX-I-Øn¬ FgpXq. CXv Im¥-Øns‚ Hcp

khn-ti-jX-bt√? Im¥-Øns‚ a‰p khn-ti-j-X-Iƒ Fs¥-√m-

sa∂p t\m°mw.

\ap°v Hcp lmIvtkmtªUv Im¥-h¬°-cn-°mw.

IT@ School
Edubuntu hn¬ PhET se

Magnet and Compass F∂

`mKw ImWpI.
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Im¥-h¬°-cn® lmIvtkmtªUns‚ A F∂ A{Kw (DØ-c-{[phw)

Hcp Im¥-kq-Nn-bpsS DØc{[ph-Øn-\-Sp-Ømbn sIm≠p-h-cq. F¥p

\nco-£n-°p-∂p? Cu lmIvtkmtªUns‚ DØ-c-{[p-h-Øn\v ASp-Øp-

\n∂v A¬∏-̀ mKw {i≤-tbmsS HSn-®p-I-f-bp-I. _m°nhcp∂ `mKØv

DØ-c-{[phw D≠m-Iptam? Hcp Im¥-kqNn D]-tbm-Kn®v ]cn-tim-[n-

°q. \nß-fpsS Is≠-Ø¬ imkv{X]pkvX-I-Øn¬ tN¿°q.

tªUns‚ A{Kw ho≠pw ho≠pw {i≤n®v HSn®p am‰n AXns\ Z£n-

W-{[phw am{X-ap-≈-Xm°n am‰m≥ km[n-°ptam F∂v {ian®pt\m°q.

F¥mWv \nß-fpsS \nK-a\w?

HSn®p am‰nb Hmtcm `mK-Øns‚bpw c≠v A{K-ßfpw Im¥-kq-Nn°v

kao]w sIm≠ph∂v ]cn -tim -[n -°q. \nß-fpsS \nK-a\w

imkv{X]pkvX-I-Øn¬ Ipdn-°q.

GsXmcp Im¥-Øn\pw AsX{XXs∂ sNdp-Xm-bn-cp-∂m¬ t]mepw

c≠p {[ph-ßƒ D≠m-bn-cn-°pw. H‰ {[phw am{X-ap≈ Im¥w D≠m-

°n-sb-Sp-°m≥ C∂p-hsc km[n-®n-́ n-√.

Im¥-Øn-\p -k-ao]w Hcp Im¥n-I-hkvXp sIm≠p-h-cp-tºmƒ Im¥w

AXns\ BI¿jn-°p-at√m.

Im¥-Øn\p Np‰p-ap≈ AXns‚ kzm[o\-ta-Je F{]-Im-c-sa∂v

Fßs\ Is≠Ømw?

Im¥nIafiew (Magnetic Field)

GItZiw 30 cm hoXw \ofhpw hoXn-bp-ap≈ Hcp t{UmbnMv jo‰v

{]X-e-Øn¬ Dd-∏n-°pI. t{UmbnMv jo‰n¬ \Sp-`m-K-Ømbn Hcp

Im¥-kqNn hbv°q. Im¥-kq-Nn-bpsS DØ-c-{[p-hhpw Z£n-W-{[p-

hhpw jo‰n¬ AS-bm-f-s∏-Sp-Øp. AS-bm-f-s∏-Sp-Ønb _nμp-°-fn-
Nn{Xw 11.7

Nn{Xw 11.5A B

Nn{Xw 11.6
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eqsS sX°p-h-S°p Zni-bn¬ Hcp t\¿tcJ hc-bv°q. Cu tcJ sX°p-

h-S°p \ne-\n¿Øn-s°m≠v  AXns‚ a[y-̀ m-K-Ømbn _m¿Im¥w DØ-

c-{[phw hS°p`mKtØ°p hc-Ø-°-hn[w hbv°q. Im¥Øns‚ Acp-

Ip-Iƒ t]∏-dn¬ AS-bm-f-s∏-Sp-Øp-I. (Nn{Xw 11.7). Hcp amKv\‰nIv

tImw]kv CXns‚ DØ-c-{[p-h-Øn-\-cnsI sIm≠p-h-cp-I.

Im¥-Øns‚ DØ-c-{[phw Im¥-kq-Nn-bpsS GX-{KsØ BI¿jn°pw?

Fgp-Xq.

tImw]kv kqNn-bpsS kzX-{¥-ambn \n¬°p∂ DØ-c-{[p-h-Øn-\v AcnsI

t]∏-dn¬ AS-bm-f-anSpI. XpS¿∂v tImw]kns‚ a[y-`mKw Cu AS-

bmfØn-\pap-I-fn¬ hcp∂ hn[-Øn¬ am‰n-hbv-°p-I. kqNn-bpsS DØ-c-

{[p-h-Øn\SpØv AS-bm-fan´v Cu {]h¿Ø\w Bh¿Øn-°p-I. t]∏-

dn¬ [mcmfw AS-bm-fßƒ e`n-®t√m. Ch tbmPn-∏n®v tcJ-h-c-bv°q.

Im¥n-I-_eØns‚ kzm[o-\hpw Znibpw kqNn-∏n-°p∂ km¶¬∏nI

tcJ-bmWv CXv. CØcw Hcp tcJsb Im¥nI _etcJ (Magnetic line
of force) F∂p ]d-bp-∂p.

Im¥-Øns‚ DØ-c-{[p-h-Øn-\-cnsI hnhn[ ÿm\-ß-fn-embn tImw]kv

kqNn h®v {]h¿Ø\w ]e {]mhiyw Bh¿Øn®v Z£n-W-{[phw hsc

\ofp∂ IqSp-X¬ Im¥nI _etcJIƒ hc-bv°q. F√m Im¥nI _e-

tc-J-Ifpw Z£nW-{[p-h-Øn-se-Øp-∂pt≠m? Im¥-Øn\v ]pdØv Im¥nI

_etcJ-I-fpsS Zni DØ-c-{[p-h-Øn¬\n∂v Z£nW{[ph-Øn-te°v BWv.

Im¥-Øn-\-IØv Z£nW{[ph-Øn¬\n∂v DØ-c-{[p-h-Øn-te-°mWv Cu

]mX-sb∂p Icp-X-s∏-Sp∂p.

Im¥nI _e-tc-J-I-fpsS hnX-cWw F√m-bn-SØpw Htct]mse-bmtWm?

\nßƒ hc® Nn{X-Øn¬ Im¥nI _e-tc-J-Iƒ CS-Xn-ßn- Im-W-s∏-

Sp∂Xv Fhn-sS-sb-√m-amWv? Fgp-Xq.

Im¥nI v̂fIvkv km{μX (Magnetic Flux Density)

Hcp Im¥-Øns‚ F√m Xe-ß-fnepw Im¥nI _etcJ-Iƒ D≈ taJe

Dt≠m? Hcp ]co-£Ww sNbvXpt\m°mw.

Hcp _m¿Im¥sØ Nn{X-w 11.8 ¬ ImWn-®n-cn-°p-∂-Xp-t]mse

\qen¬ sI´n-Øq-°p-I. XpS¿∂v CXns‚  DØ-c-{[p-h-Øn\pw

Z£n-W-{[p-h-Øn\pw Np‰n-ep-ambn hyXykvX ÿm\-ß-fn¬

tImw]kv kqNn sIm≠p-h-cp-I. F¥mWv \nco-£n-°p-∂Xv?

F√m kμ¿ -̀ß-fnepw Im¥-Øns‚ {]`mhw A\p-̀ -h-s∏-Sp-∂n-

t√. Im¥nI _etcJ-I-fpsS km∂n-[y-at√ CXn¬\n∂v a\-

 n-em-Ip-∂-Xv? CXn¬\n∂v F¥v A\p-am-\n-°mw? Fgp-Xq.

Hcp Im¥-Øn\v Np‰pw F√m Xe-ßfnepw Im¥nI-{]`mhw

A\p-̀ -h-s∏-Sp-∂p.
Nn{Xw 11.8

N

S
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(b)
Nn{Xw 11.9

(a)

C\n Hcp Im¥-Øns‚ DØ-c-{[p-h-Øn-\-SpØv as‰mcp Im¥-Øns‚

Z£n-W-{[phw h®-tijw Nn{Xw 11.9 (b) teXp-t]mse Ah-bv°n-S-bn-

ep≈ _etcJ-Iƒ hc®pt\m°q.

\nßfpsS Nn{Xo-I-c-W-ß-fn¬\n∂v Im¥nI _etcJ-IfpsS {]tXy-

I-X-Iƒ Fs¥-√m-sa∂v imkv{X-]p-kvX-IØn¬ FgpXq.

$ Im¥nI _etcJ-Iƒ ]c-kv]cw Jfin-°p-∂n-√.

$ Im¥-ß-fpsS kPm-Xob{[ph-ßƒ ASpØp hcp-tºmƒ _etcJ-

Iƒ hi-ß-fn-te°v hf™p t]mIp-∂p.

$ Im¥-Øns‚ hnPm-Xo-b-{[p-h-ßƒ ASpØp hcp-tºmƒ _etcJ-

I-fpsS ]mX H∂ns‚ DØ-c-{[p-h-Øn¬ \n∂v ASp-Ø-Xns‚ Z£n-

W-{[p-h-Øn-te-°m-bn-cn-°pw.

Hcp Im¥-Øn\v Np‰pw F√m Xe-ß-fnepw Im¥nI{]`mhw A\p -̀h-

s∏-Sp-∂p-≠v. Im¥n-I-{]-`mhw A\p-`-h-s∏-Sp∂ Cu taJ-e-bmWv

AXns‚ Im¥nIafi-ew (Magnetic Field).

Im¥w Im¥n-I-h-kvXp-°sf BI¿jn-°p-∂-Xmbn \nßƒ a\- n-em-

°n-bn-´p-≠t√m.

C{]-Imcw Im¥-Øm¬ BI¿jn-°-s∏-Sp∂ ]Zm¿Y-ßƒ

]´n-I-s∏-SpØq.

$ tIm_mƒ´v

$ \n°¬

$

BI¿jn-°-s∏´ Im¥n-I-h-kvXp-hn\v Im¥-i-‡n -e-`n-°p-

∂pt≠m?

Im¥nIt{]cWw (Magnetic Induction)
_m¿Im¥-Øns‚ Hcp {[ph-Øn¬ kv]¿in-°p∂ coXn-bn¬

Nn{Xw 11.10 teXp-t]mse sam´p-kq-Nn- sIm≠phcq. AXv

BI¿jn-°-s∏-Sp-∂nt√? Cu kqNn-bpsS kzX{¥ A{KØv

as‰mcp kqNn sIm≠p-h-∂mtem?

Im¥-Øn\p Np‰pw Hcp IqSpt]mse Im¥n-I-_-e-tc-J-Iƒ D≠m-

Ip-∂-Xmbn k¶¬∏n-°m-a-t√m. bqWn‰v ]c-∏-f-hn¬ IqSn

ew_ambn IS-∂p-t]m-Ip∂ Im¥nI _etcJ-I-fpsS FÆ-amWv

B ÿm\Øp≈ Im¥nI v̂fIvkv km{μX.

v̂fIvkv km{μX G‰hpw IqSp-X¬ Im¥-Øns‚ {[ph-ß-fn¬

Bbn-cn-°pw.

Im¥nI _e-tc-J-I-fpsS {]tXy-I-X-Iƒ Fs¥-√m-am-bn-cn°pw?

Nn{Xw 11.9 (a) ¬ ImWn-®-Xp-t]mse Im¥-ßƒ {Iao-I-cn®v

Ah-bv°n-S-bn¬ cq]-s∏-Sp∂ _etcJ-Iƒ Im¥-kqNn D]-tbm-

Kn-®p≈ ]co-£W-Øn-eqsS Nn{Xo-I-cn-°q.

Nn{Xw 11.10(a) (b)
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(a) (b) (c)

S

N

S

N

S

N

(b)
Nn{Xw 11.11

N

c≠m-asØ sam´p-kqNnsb H∂m-asØ sam´p-kqNn BI¿jn--®Xns‚

ASnÿm\w F¥mWv? Im¥-Øns‚ BI¿jW˛hnI¿jW \nb-a-

Øns‚ ASn-ÿm-\-Øn¬ Fgp-Xq. Cßs\ F{X sam´p-kq-Nn-Iƒ

\nßƒ°v Xq°n-bn-Sm-\mIpw? {ian-°q.

IqSp-X¬ sam´p-kq-Nn-Iƒ C{]-Imcw Xq°n-bn-Sm≥ Ign-bp-∂Xv F¥p-

sIm-≠m-bn-cn°pw? \nß-fpsS \nK-a\w imkv{X]pkvX-IØn¬ FgpXq.

Hmtcm sam´p-kq-Nn°pw e`n-°p∂ Im¥nI{[phX F{]-Im-c-am-bn-cn-

°p-sa∂v Nn{Xw 11.11 (a) hni-I-e\w sNbvXv Is≠Øn Ah-X-cn-

∏n°q.

C\n G‰hpw apI-fn-esØ sam´p-kq-Nnsb ]nSn-®p-sIm≠v Im¥w sam´p-

kq-Nn-bn¬\n∂v kmh-[m\w th¿s]-Sp-ØpI. F¥p \nco-£n-°p∂p?

Nne sam´p-kq-Nn-Iƒ Xmtg°p hoWXv F¥p-sIm-≠m-bn-cn°pw?

N¿®sNøq.

Nn{X-w 11.11 (b) bn¬ ImWn-®n-cn-°p-∂-Xp-t]mse Im¥sØ kv]¿in-

°msX AXn-\-Sp-Ømbn Hcp sam´p-kqNn ]nSn-®v, AXn¬ F{X

sam´pkqNn-Iƒ H∂n-t\mSv tN¿∂v as‰m-∂mbn BI¿jn®p \n¿Øm≥

Ign-bp-sa∂v ]cn-tim-[n-°q. sam´pkqNn-Iƒ Cßs\ BI¿jn®p

\n¬°m≥ ImcWw F¥m-bn-cn°pw?

Im¥w am‰n-bm¬ sam´p-kq-Nn-I-fpsS {Iao-I-c-W-Øn¬ F¥p- am‰w

hcpw? sam´p-kq-Nn-Iƒ Xmsg hoWpt]mIp-∂-Xn\v Imc-W-sa¥v? FgpXq.

Im¥-Øns‚ km∂n[yw aqew Hcp Im¥nIhkvXp-hn\v Im¥-i‡n

e`n-°p∂ {]Xn-̀ m-k-amWv Im¥n-I-t{]-cWw (Magnetic Induction).
Im¥nIhkvXp-hn\v e`n-°p∂ Im¥-i-‡nsb t{]cnX Im¥-i‡n

(Induced Magnetism) F∂p ]d-bp-∂p.

Im¥nIt{]cWw aqew Im¥nIhkvXp-hn¬ D≠m-hp∂ Im¥nI{[ph-

ßƒ F{]-Im-c-am-bn-cn-°p-sa∂p t\m°mw.

(a)

Nn{Xw 11.12
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Im¥-Øns‚ {[ph-ß-fn¬ ]‰n-∏n-Sn-°p∂ sam´p-kq-Nn-Iƒ Im¥-ambn

amdp-sa∂p a\- n-embt√m. Im¥-Øns‚ DØ-c-{[p-h-Øn¬ kv]¿in-

®n-cn-°p∂ sam´p-kq-Nn-bpsS kao] A{Kw GXp {[phw Bbn-cn°pw?

Hcp Im¥-kqNn sam´pkqNn-bpsS kzX-{¥m-{K-Øn-\-SpØv sIm≠ph∂v

]cn-tim-[n®pt\m°q (Nn{Xw 11.12 (a)). kzX-{¥m-{K-Ønse {[phX

GsX∂p Is≠Øn Ipdn-°q. Im¥-Øns‚ DØ-c-{[p-h-Øn-\-SpØv c≠p

sam´p-kq-Nn-Iƒ tN¿Øp]n-Sn-®p-sIm≠v hbv°pI. Ah-bpsS kzX{¥

A{K-ßƒ F{]-Im-c-am-Wv \ne-sIm-≈p-∂Xv? kzX{¥ A{K-ß-fpsS

{[phX Nn{Xw 11.12 (b) bn¬ AS-bm-f-s∏-Sp-Øq.

XpS¿∂v Nn{Xw 11.12 (c) teXp-t]mse Im¥-Øns‚ Hcp {[ph-Øns‚

kao]w sam´p-kq-Nn sIm≠phcq. sam´p-kq-Nn Im¥-am-bn-am-dp-sa∂v \mw

a\- n-em-°n-bn-´p-≠-t√m. sam´p-kq-NnbpsS AI∂ A{KØv cq]-s∏-

Sp∂ Im¥n-I-{[phw GsX∂v Im¥-kqNn D]-tbm-Kn®v ]cn-tim-[n-°q.

kº¿°-Øn-eqsS kqNn-bn¬ e`n® AtX {[phw Xs∂-bm-Wt√m

Chn-sSbpw D≠m-hp-∂-Xv. ]co-£Wßfn¬\n∂v FØn-t®-cp∂ \nK-

a\w F¥mWv? imkv{X-]p-kvX-I-Øn¬ Fgp-Xq.

kº¿°w aptJ\ Bbmepw kº¿°-c-ln-X-am-bmepw t{]c-Ww-

aqew D≠m-Ip∂ Im¥-Øns‚ {[phX AI∂ A{KØv AtX

{[phhpw ASpØp≈ A{KØv hn]-coX{[phhpw Bbn-cn-°pw.

Nn{Xw 11.13

Im¥nIt{]cWw ]®n-cp-ºnepw Dcp-°nepw
(Magnetic Induction in Soft Iron and Steel)

Hcp _m¿Im¥-Øns‚ GsX-¶nepw Hcp {[ph-Øn¬ ]®n-

cpºpIjWw hbv°q (Nn{Xw 11.13). Iq´n-bn´ sam´p-kq-Nn-

I-fn¬ ]®n-cp-ºns‚ kzX-{¥m{Kw XmgvØn-bn v́ ]pd-sØ-Sp-

°q. BI¿jn-°-s∏´ sam´p-kq-Nn-I-fpsS FÆw F{X-bmWv?

]®n-cpºpIjWw ]nSn-®p-sIm≠v _m¿Im¥w am‰q.

F¥mWv \nco-£n-°p-∂Xv? sam´p-kqNn-Iƒ F√mw hoWp

t]mb-Xn\v ImcWw F¥mWv?

]®n-cp-ºn\p ]Icw AtX hep-∏-ap≈ Hcp Dcp°pIjWw

D]-tbm-Kn®v ]co-£Ww Bh¿Øn-°q. Dcp°n¬ ]‰n-bn-cn-

°p∂ sam´p-kq-Nn-Iƒ F{X-sb∂v Ipdn-°q.

_m¿Im¥w am‰p-tºmƒ F¥p \nco-£n-°p∂p? sam´p-kq-

Nn-Iƒ F√mw hoWp-t]m-Ip-∂pt≠m? Imc-W-sa¥v?

ChnsS ]®n-cpºpw Dcp°pw Im¥n-I-a-fi-e-Øn¬ h®-t∏mƒ

Ah Im¥-h¬°-cn-°-s∏-́ p.
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s]¿an-b-_n-en‰n (Permeability)

Nn{Xw 11.14 -te-Xp-t]mse c≠p Im¥-ß-fpsS {[ph-ßƒ°n-Sbv°v Hcp

Ccpºphfbw (Hcp henb Ccpºv \ v́ (nut) Bbmepw aXn) hbv°p-I.

Chbv°v aosX-bmbn Hcp I\w Ipd™ •mkvtπ‰v h®v AXn-t∑¬ Ccpºp-

s]mSn hnX-dq. •mkvtπ‰n¬ kmh-[m\w X´p-I. F¥p \nco-£n-°p-∂p?

\´ns‚ Hgn™ `mKw hcp-∂n-SØv Ccpºp-s]mSn ]‰n-∏n-Sn-°p-∂pt≠m?

e`n® ]mt‰¨ Nn{XØn¬ \¬In-bn-cn-°p∂ ]mt‰-Wp-ambn Xmc-Xayw

sNøq. F¥p \nK-a-\-Øn-emWv \nßƒ FØn-t®-cp-∂Xv?

]®n-cp-ºn\v hmbp-hns\ At]-£n®v Im¥nI^vfIvkns\ D≈n-te°p

{]k-cn-∏n-°m-\p≈ tijn IqSp-X-em-Wv. AXm-bXv Im¥nI^vfIvkv

hmbphn-eqsS IS-∂p-t]m-Ip-∂-Xn-t\-°mƒ kpK-a-ambn ]®n-cp-ºn-¬

hym]n°p∂p.

Nn{Xw 11.14

$ Ch-bn¬ hi-KX IqSn-bXv GXmWv?

(]®n-cpºv/ Dcp°v)

$ dn‰‚nhn‰ntbm?

(]®n-cpºv/ Dcp°v)

\nßƒ Is≠-Ønb khn-ti-j-X-I-fpsS ASn-ÿm-\-Øn¬

i‡n-tbdnb Xm¬°m-enI Im¥-ßƒ \n¿an-°m≥ ]®n-cp-

ºmtWm Dcp-°mtWm DNnXw? ÿnc-Im-¥-ßƒ \n¿an-°m≥

Dcp-°ns‚ Im¥n-I-Kp-W-Øns‚ GXp khn-ti-j-X-bmWv

{]tbm-P-\-s∏-Sp-tØ-≠sX∂v Ipdn°q.

hi-KXbpw dn‰‚nhn‰nbpw
(Susceptibility and

Retentivity)
Hcp Im¥n-I-a-fi-e-Øns‚ kzm[o\w

ImcWw Im¥-h¬°-cn-°-s∏-Sm-\p≈

Im¥n-I-h-kvXp-°-fpsS Ign-hmWv hi-

K-X. Cßs\ e`n® Im¥-i‡n \ne-

\n¿Øm-\p≈ Ign-hmWv dn‰‚nhn‰n.

]´nI 11.2

$ e`n® Im¥-i‡n \ne-\n¿Øm-\p≈ Ignhv

(Retentivity) hfsc IpdhmWv.

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

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

$ Im¥nIt{]c-W-Øn\v Ffp∏w hgßp-∂n-√.

AXm-bXv hi-KX (Susceptibility) hfsc

Ipdhv.

]®n-cpºv Dcp°v
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Im¥nI _etcJIsf D≈n-te°p IS-Øn-hnSm-\p≈ -h-kvXp-

°fpsS Ign-hns\ s]¿an-b-_n-en‰n F∂p ]d-bp∂p.

\nß-fpsS Is≠-Ø-en¬ \n∂p Im¥nIafi-e-Øn¬ GsX-¶n-ep-samcp

`mKØv ^vfIvkv km{μX h¿[n-∏n-°p-∂-Xn-\p≈ am¿Kw \n¿tZ-in-

°mtam?

Im¥-kq-Nn-Iƒ ]®n-cpºv sIbvkn-\p-≈n¬ {Iao-I-cn®v amKv\‰nIv

tImw]kv \n¿an-°m-dn-√. F¥p-sIm≠v?

Im¥-kq-Nn-Iƒ km[m-c-W-bmbn Ir{XnaIm¥-ß-fm-Wv. Ir{XnaIm¥-

ßƒ \n¿an-°m≥ teml-k-¶-c-ßƒ D]-tbm-Kn-°mdp-≠v. Cu teml-k-

¶-c-ßƒ D]-tbm-Kn®v Fß-s\-bmWv i‡n-tb-dnb Im¥-ßƒ \n¿an-

°p-∂-Xv?

sshZyp-X-Im¥w (Electromagnet)

Ccp-ºm-Wn-bn¬ Ih-Nn-X sNºp-Iºn D]-tbm-Kn®v GXm\pw Np‰p-I-

fnSpI. Iºn-bpsS A{K-ßƒ Hcp sk√pambn LSn-∏n°q. BWn-bpsS

kao]w Iptd sam´pkq-Nn-Iƒ sIm≠phcq. F¥p \nco-£n-°p∂p?

ChnsS sam´p-kq-NnIsf BWn BI¿jn-°m-\p≈ Imc-W-sa¥v?

Nn{Xw 11.15

BWn-bnse Iºn-®p-‰ns‚ FÆw h¿[n-∏n®pw sk√p-I-fpsS FÆw

h¿[n-∏n®pw H∂n-e-[nIw BWn-Iƒ Hcp-an®p tN¿Øv D]-tbm-Kn®pw

]co-£Ww Bh¿Øn-°q. \nß-fpsS Is≠-Ø¬ imkv{X-]p-kvX-I-

Øn¬ tN¿°q.

]®n-cp-ºn¬ Np‰nb Ih-NnX sNºpIºnbneqsS sshZypXn ISØn-

hn v́ sshZyp-X-Im-¥-ßƒ \n¿an-°mw.

C{]-Imcw \n¿an-°p∂ sshZyp-X-Im-¥-ß-fpsS i‡n

$ Iºn-®p-cp-fp-I-fpsS FÆw

$ sshZyp-Xn-bpsS Afhv

$ Iºn-®p-cp-fn-\-I-Øp≈ ]®n-cp-ºns‚ tOZ-Xe hnkvXo¿Ww F∂n-

hsb B{i-bn-®n-cn-°p-∂p.

sshZypXIm¥-ß-sf√mw Xm¬°m-enI Im¥-ß-fm-Wv. sshZyp-X-{]-

hmlw \ne-®m¬ CXn¬ tIm¿ (Core)  Bbn h®n-cn-°p∂ ]®n-cp-

ºns‚ Im¥-i‡n \jvS-s∏-Sp-∂p.
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]®n-cpºmWn°v ]Icw Dcp°mWn D]-tbm-Kn®v ]co-£Ww Bh¿Øn-

°q. sshZyp-X-{]-hmlw \ne-bv°p-tºmƒ Dcp°mWn-bpsS Im¥-i‡n

\jvS -s∏-Sp -∂pt≠m? ]cn -tim -[n -°q. \nß-fpsS Is≠-Ø¬

imkv{X]pkvX-I-Øn¬ Ipdn-°q.

\nßƒ sNbvX ]co-£-W-ß-fpsS ASn-ÿm-\-Øn¬ hnhn[ BIr-Xn-

bnepw i‡n-bn-ep-ap≈ -Im-¥-ßƒ \n¿an-°msa∂p t_m[y-s∏-́ -t√m.

{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h
$ kPm-Xob {[ph-ßƒ ]c-kv]cw hnI¿jn-°p-I-bpw hnPm-Xob {[ph-

ßƒ ]c-kv]cw BI¿jn-°p-Ibpw sNøp∂p F∂p ]co-

£WØneqsS hniZoI-cn-°m≥ Ign-bp-∂p.

$ Im¥nI tImw]-kns‚ Znim-kq-N-I-kz-`mhw hni-Zo-I-cn-°m\pw

Bh-iy-amb kμ¿ -̀ß-fn¬ AXv D]-tbm-K-s∏-Sp-Øm\pw Ign-bp∂p.

$ `qan Hcp _m¿Im¥-sØ-t∏mse h¿Øn-°p-∂p-sh∂p Xncn-®-dn™v

`qan-bpsS Im¥-kz-̀ mhw hniZoI-cn-°m≥ Ign-bp-∂p.

$ Im¥n-I-a-fi-ew, Im¥n-I_etcJ, Im¥n-I^vfIvkv km{μX,

Im¥nIt{]cWw F∂nh Fs¥∂p hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ Im¥-hp-ambn _‘-s∏´ hnhn[ ]co-£-W-ß-fn¬ G¿s∏-Sm≥

Ign-bp-∂p.

$ ]®ncpºpw Dcp°pw XΩn¬ Im¥nIKpW-ß-fn-ep≈ hyXymkw

Xncn-®-dn™v hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ sshZyp-X-Im-¥-Øns‚ i‡n h¿[n-∏n-°m-\p≈ am¿K-ßƒ Fs¥m-

s°sb∂v hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ hyXykvX BIr-Xn-I-fn¬ -Im-¥-ßƒ Ir{Xn-a-ambn \n¿an-°p∂

coXn-Iƒ hniZoI-cn-°m≥ Ign-bp-∂p.

hne-bn-cpØmw

1. Nn{X-Øn¬ AB F∂Xv Hcp _m¿Im-¥-am-Wv.

AXns‚ B F∂ `mK-Øn\p kao]w h®n-´p≈

Hcp ]®n-cpºpZfimWv CD. C, D F∂o A{K-ß-

fn-ep≠mIp∂ {[ph-ßƒ GsX-√m-sa∂v Fgp-XpI.
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3. ]®n-cpºpIjWw, AtX hep-∏-ap≈ Dcp°p IjWw, Ih-NnX

sNºp-I-ºn, _m‰dn F∂nh A\p-tbm-Py-ambn D]-tbm-Kn®v.

a. i‡n-Iq-Snb ÿnc-Im¥w \n¿an-°p-∂-sX-ß-s\-sb∂v hniZ-am-

°p-I.

b. Xm¬°m-enIIm¥w \n¿an-°p-∂-Xn\p≈ am¿Kw \n¿tZ-in-°pI.

4. Ccpºv sIbvkn-\-IØv kzX-{¥-ambn Xncn-bm≥ Ign-bp∂ hn[w

Im¥-kqNn {Iao-I-cn®v tImw]kv \n¿an®v {]h¿Øn-∏n-°m≥ Ign-

bptam? Imc-W-sa¥v?

5. Hcp {]Z¿i-\-th-f-bn¬ ac-∏-eI D]-tbm-Kn®v  \n¿an® taibv°v

sXm v́ ASn-bn-embn i‡n-tb-dnb Hcp Im¥w \o°n-s°m≠v B

taibv°v apI-fneqsS Hcp Ccp-ºp-I-jWw AIØv LSn-∏n® πmÃnIv

Im¿ HmSn-°m≥ Ign-™p. Ão¬tai D]-tbm-Kn-®-t∏mƒ {]h¿Ø\w

]cm-P-b-s∏-́ p. ImcWw hni-Zo-I-cn-°p-I.

A

B

2 Hcp _m¿Im¥w, U Im¥w F∂n-h-bn¬ c≠v CcpºmWn-Iƒ hoXw

Xq°n-bn-́ n-cn-°p∂ Nn{X-ß-fmWv X∂n-́ p-≈-Xv (A, B).

a. Ch-bn¬ Hmtcm-∂nepw icn-bmb Nn{Xw GXv?

b. DØ-c-ßƒ km[q-I-cn-°p-I.
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2 Htc t]mep≈ A©v sNdp UnkvIv Im¥-ßƒ tiJ-cn-°p-I. Ch

Hmtcm∂pw Hmtcm an\-d¬ hm´¿ t_m´n¬ AS-∏n¬ DØ-c-{[phw

NphsS hc-Ø-°-hn[w hbv°p-I. Hcp πmÃnIv t_kn\n¬ Pew

\nd®v AXn¬ AS∏pIƒ Hmtcm-∂mbn hbv°p-I. F¥p \nco-£n-

°p∂p F∂pw CXns‚ ImcWw Fs¥∂pw Fgp-Xp-I.

3. Hcp Im¥sØ sX°phS°v Zni-bn¬ h®v ]co-£Ww \S-Øn-bm-

Wt√m \mw ^vfIvkv tcJ-I-fpsS am∏v Xbm-dm -°nb-Xv .

_m¿Im¥Øns‚ DØ-c-{[phw Z£n-W-Zn-i-bn¬h®v Im¥nI ̂ vfIvkv

tcJ-Iƒ AS-bm-f-s∏-Sp-Øq. am∏p-Iƒ XΩn-ep≈ hyXymkw \nco-

£n-°q.

XpS¿{]-h¿Ø\ßƒ

1 Bdv s^ssd‰v dnMv Im¥-ßƒ FSp-°p-I. Ahbn¬ cs≠Æw Nn{X-

Øn-te-Xp-t]mse Hcp s]≥kn-en¬ IS-Øn-h®v Dd-∏n-°p-I. Hcp I´n-

bp≈ sX¿tam-tImƒ jo‰v FSpØv AXn¬ c≠p hoXw dnMv Im¥-

ßƒ s]≥kn-en¬ D≈-h-bpsS AtX AIew IW-°m°n Nmen¬

XmgvØnhbv°p-I. s]≥kn¬ ap\ sX¿tamtImƒ jo‰n¬ IpØs\

Dd-∏n® πmÃnIv As√-¶n¬ sslew jo‰n¬ sXm´p \n¬°-Ø-°-

hn[w {Iao-I-cn-°p-I. s]≥kn-ens‚ at‰ A‰w sNdp-Xmbn Id°n

{]h¿Øn∏n-°pI. \nco-£-W-°p-dn∏p Xbm-dm-°p-a-t√m.
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