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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‚ ]mcº-cy-Øn¬

Rm≥ A`n-am\w  sIm≈p∂p.

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

apXn¿∂-hscbpw _lp-am-\n-°pw.

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

t£a-Øn\pw sFiz-cy-Øn-\pw- th≠n {]bXv\n°pw.
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{]nb hnZym¿Yn-I-tf,

imkv{Xw {]h¿Ø\m-[n-jvTnX-am-Wv. ap≥hn-[n-I-fn-√msX sXfn-hp-

I-fn-eq-sS-bp≈ kXym-t\z-j-W-amWv AXns‚ coXn. C∂v icn-

sb∂v Icp-X-s∏-Sp-∂Xv \msf sX‰m-sW∂v imkv{Xo-b-ambn

sXfn-bn-°-s∏-́ m¬ AXv AwKo-I-cn-°p-∂-XmWv imkv{X-Øns‚

coXn. imkv{X-]-T-\-Ønepw B coXn Ah-ew-_n-t°-≠-Xp-≠v. \nc-

¥-c-amb \nco-£-W-ßfpw ]co£-W-ßfpw hni-I-e-\-ß-fp-amWv

imkv{X-Øns‚ ImgvN-∏m-Sp-Isf \ho\-X-I-fn-te°v \bn-°p∂Xv.

AXp-sIm≠pXs∂ \nco-£n-°-m\pw ]co-£n-®p-t\m-°m\pap≈

Ah-k-c-ßƒ ]c-amh[n {]tbm-P-\s-∏-SpØWw.

¢mkvap-dn-I-fn¬ Adn-hns‚ \n¿amWw \S-t°-≠Xv \nß-fn-eq-sS-

bm-Wv. AXn-\p≈ Hcp D]m-[n-am-{X-amWv Cu imkv{X-]m-T-

]pkvXIw. A[ym-]Icpw A\p-_‘ kma-{Kn-Ifpw \nßsf klm-

bn-°m-\p-≠m-Ipw. ka{K F∂ hnZym-`ymk t]m¿´epw, kmt¶-Xn-

I-ambn i‡n-s∏-Sp-Ønb Iyp.B¿. tImUv tcJ-s∏-Sp-Ønb ]mT-

]p-kvX-I-ßfpw ¢mkvdqw ]T-\-{]-h¿Ø-\-ßƒ Bbm-k-c-ln-

Xhpw ck-I-chpw B°n Xo¿°pw. tZio-b-sXm-gn¬ ss\]pWn

N -́°q-Spw, Zpc-¥-\n-hm-c-WØns‚ Imen-I-{]-k-‡n-bpw sF.kn.Sn.

km[y-X-Ifpw Cu ]mT-]p-kvX-I-Øn¬ ]cn-K-Wn®n´p-≠v.

Poh-tem-I-Øns‚ \ne-\n¬∏n-\v B-[m-c-amb {]Imi-kw-t«-jWw,

a\p-jy-i-co-c-Ønse sshhn-[y-am¿∂ Ah-bhhyh-ÿ-Iƒ, Ah

\n¿h-ln-°p∂ k¶o¿W-amb Poh-[¿a-ßƒ, icochf¿®-bn-te°p

\bn-°p∂ tImi-hn-`-P-\w, Pohn-h¿K-ß-fpsS X\na \ne-\n¿Ø-

s∏-Sp -∂-Xns‚ ]n∂nse imkv{Xo -bX F∂nhbnte°v

shfn®whoip∂ ]mT-ß-fmWv Cu ]pkvX-I-Øn¬ Dƒs∏-Sp-Øn-

bn-́ p-≈-Xv.

Pohn-X-ss\-]p-Wn-Ifpw Btcm-Ky-io-e-ßfpw B¿Pn-°p∂Xn\v DX-

Ip∂ Xc-Øn¬ ico-c-[¿a {]h¿Ø-\-ßsf tI{μo-I-cn-®p-sIm-

≠p≈ Ah-X-c-W-co-Xn-bmWv kzoI-cn-®n-cn-°p-∂-Xv. Adn-hpw, BÀm-

Zhpw Xcp∂ ]T-\m-\p-̀ -h-ß-ƒ ChnsS Dƒs∏-Sp-Øn-bn-́ p-≠v. AXp-

sIm≠v Xs∂ ]mT-]p-kvXIw XpS¿im-kv{X-]-T-\-ßsf IqSp-X¬

klm-b-I-c-am-°p-sa∂v {]Xo-£n-°p-∂p.

kvt\lm-iw-k-I-tfm-sS,

tUm.sP.-{]-kmZv

Ub-d-IvS¿

Fkv.-kn.-C.-B¿.Sn., tIcfw



`mc-X-Øns‚ `c-W-L-S\

`mKw IV I

auenI I¿Ø-hy-ßƒ

51 I. auenI I¿Ø-hy-ßƒ ˛ Xmsg-∏-d-bp-∂h `mc-X-Ønse Hmtcm

]uc-s‚bpw I¿Øhyw Bbn-cn-°p-∂-XmWv:

(I) `c-W-L-S-\sb A\p-k-cn-°p-Ibpw AXns‚ BZ¿i-ß-sfbpw ÿm]-\-ß-sfbpw

tZiob]Xm-I-sbbpw tZiobKm\-sØbpw BZ-cn-°p-Ibpw sNøpI;

(J) kzmX-{¥y-Øn-\p-th-≠n-bp≈ \ΩpsS tZiobka-c-Øn\v {]tNm-Z\w \¬Inb al-\o-bm-

Z¿i-ßsf ]cn-t]m-jn-∏n-°p-Ibpw ]n≥Xp-S-cp-Ibpw sNøpI;

(K) `mc-X-Øns‚ ]c-am-[n-Im-chpw sFIyhpw AJ-fi-Xbpw \ne-\n¿Øp-Ibpw kwc-£n-°p-

Ibpw sNøpI;

(L) cmPysØ ImØp-kq-£n-°p-Ibpw tZiob tkh\w A\p-jvTn-°p-hm≥ Bhiy-s∏-Sp-tºmƒ

A\p-jvTn-°p-Ibpw sNøpI;

(M) aX-]-chpw `mjm-]-chpw {]mtZ-in-Ihpw hn`m-Ko-b-hp-amb sshhn-[y-ßƒ°Xo-X-ambn `mc-

X-Ønse F√m P\-ßƒ°p-an-S-bn¬, kulm¿Zhpw s]mXp-hmb kmtlm-Z-cy-a-t\m-̀ m-hhpw

]pe¿Øp-I.  kv{XoI-fpsS A¥- n\v Ipdhp hcp-Øp∂ BNm-c-ßƒ ]cn-Xy-Pn-°pI;

(N) \ΩpsS kwkvIm-cka-\zb-Øns‚ kº-∂-amb ]mc-º-cysØ hne-a-Xn-°p-Ibpw \ne-\n-dp-

Øp-Ibpw sNøpI;

(O) h\-ßfpw XSm-I-ßfpw \Zn-Ifpw h\yPo-hn-Ifpw Dƒs∏-Sp∂ {]IrXym D≈ ]cn-ÿnXn

kwc-£n-°p-Ibpw A`n-hr-≤n-s∏-Sp-Øp-Ibpw Pohn-I-tfmSv ImcpWyw ImWn-°p-Ibpw

sNøpI;

(P) imkv{Xo-b-amb ImgvN-∏mSpw am\-hn-I-Xbpw, At\z-j-W-Øn\pw ]cnjvIcWØn\pw D≈

at\m-̀ m-hhpw hnI-kn-∏n-°pI;

(Q) s]mXp-kzØv ]cn-c-£n-°p-Ibpw i]Yw sNbvXv A{Iaw Dt]-£n-°p-Ibpw sNøpI;

(R) cmjv{Sw bXv\-Øn-s‚bpw e£y-{]m-]vXn-bp-sSbpw D∂-X-X-e-ß-fn-te°v \nc¥cw Db-c-Ø-

°-hÆw hy‡n-]-chpw Iq´m-b-Xp-amb {]h¿Ø-\-Øns‚ F√m afi-e-ß-fnepw D¬Ir-

jvS-X-bv°p-th≠n A[zm-\n-°p-I.

(S) Bdn\pw ]Xn-\m-en\pw CSbv°v {]mb-ap≈ Xs‚ Ip´nt°m Xs‚ kwc-£-W-bn-ep≈

Ip´n-Iƒt°m, AXXp kwKXn t]mse, amXm-]n-Xm-°tfm c£mI¿Ømthm hnZym-`ym-k-

Øn-\p≈ Ah-k-c-ßƒ G¿s∏-Sp-Øp-I.





A[nIhmb\bv°v

(hnebncpØen\v hnt[bamt°≠Xn√)

hnebncpØmw

XpS¿{]h¿Ø\ßƒ

Cu ]pkvXIØn¬ kuIcyØn\mbn

Nne ap{ZIƒ D]tbmKn®ncn°p∂p.



CØcw amen\yIqºmcßƒ \nßfpsS {i≤bn¬s∏´n´pt≠m?

Ch Fs¥ms° {]XymLmXßƒ D≠m°pw? enÃv sNøq.

$

$

CØcw kmlNcyßƒ C√mXmt°≠Xt√? AsXßs\ km[n°pw?

N¿® sNøq.

]mgvhkvXp°fpsS kwk- vIcWw, ]p\cp]tbmKw, ]p\Nw{IaWw

F∂nhbneqsS \ΩpsS _mly]cnkcw amen\yap‡am°mw.

PohPmeßfpsS kpÿnXn°v _mly]cnkcw amen\yap‡ambn

kwc£n°Ww F∂v a\ nem°nbt√m.
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Xz°v
Pehpw ehWßfpw

]pd-¥-≈p∂p

bqdnb \n¿amWw

bqdnbbpw Pehpw
]pd-¥-≈p∂p

Nn{XoIcWw 5.1 hnk¿P\mhbhßƒ

_mly]cnkcw am{XamtWm aen\oIcn°s∏Sp∂Xv?

\ΩpsS B¥c]cnÿnXnbn¬ amen\yßƒ D≠mIp∂nt√?

NphsS \¬Inbncn°p∂ hnhcWw hniIe\w sNbvXv Is≠ØepIƒ

kb≥kv Ubdnbn¬ Ipdn°q.

D]m]Nb {]h¿Ø\ßfpsS ^eambn tImißfn¬ [mcmfw

Dt]m¬∏∂ßƒ D≠mIp∂p. Ch \n›nX Afhnepw IqSpXemIp∂Xv

icocØn\v lm\nIcamWv. Aant\m BknUpIfptSbpw \yq¢nIv

BknUpIfptSbpw D]m]Nb {]h¿Ø\^eambp≠mIp∂ ss\{SP≥

kwbp‡ßƒ, izk\{]{InbbpsS Dt]m¬∏∂ßfmb Im¿_¨

ssUHmIvsskUv, Pew F∂n-h-bmWv a\pjy\nse {][m\ hnk¿Py

hkvXp°ƒ. CØcw amen\yßsf icocØn¬ \n∂pw ]pd¥≈p∂

{]{InbbmWv hnk¿P\w. CXv B¥ckaÿnXn ]me\Øn\p≈

am¿Kßfn¬ H∂mWv.

tImißfnep≠mIp∂ hnk¿PyhkvXp°ƒ Fßs\bmWv hnk¿P\mhb

hßfnseØp∂Xv?

\¬Inbncn°p∂ ̂ vtfmNm¿ v́ hniIe\w sNbvXv Ipdn∏v Xbmdm°n kb≥kv

Ubdnbn¬ FgpXq.

hnk¿P\mhbhßƒ

c‡-Øn¬ \n∂v hnk¿PyhkvXp°ƒ \o°w sNbvXv B¥-c-k-a-ÿnXn \ne-

\n¿Øm≥ klmbn°p∂ Ahbhßƒ GsXms°bmWv? Nn{XoIcWw (5.1)

]q¿Ønbm°n \nK-a-\-ßƒ kb≥kv Ubdnbn¬ tN¿°q.

hnk¿P\mhbhßƒc‡wSnjyq{ZhwtImiw
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AtamWnb + Im¿_¨ ssUHmIvsskUv + Pew  
F≥sskap-Iƒ

 bqdnb

kqNIßƒ

$ AtamWnb cq]s∏S¬.

$ bqdnbbpsS \n¿amWw.

$ hnjh-kvXp-°fpw Icfpw.

bqdnb \n¿amWØn\v Icƒ Im¿_¨ ssUHmIvsskUns\ D]tbmK

s∏SpØp∂p F∂v a\ nem°nbt√m. CXp-t]mse a‰v ]e Poh¬{]h¿Ø\-

ßƒ°pw Im¿_¨ ssUHm-IvsskUv D]-tbm-K-s∏-Sp∂p≠v. F∂m¬ CXns‚

Afhv icocØn¬ IqSp∂Xv B¥ckaÿnXnsb {]Xn-Iq-e-ambn _m[n°pw.

ico -c -Øn¬ \n∂v bYmkabw Im¿_¨ ssUHmIvsskUns\

]pd¥≈p∂Xns‚ {]m[m-\y-sØ-∏‰n ]Tn-®n-´p-≠-t√m.

{][m\ hnk¿P\mhbhßfpw Ah-bpsS apJy-[¿a-ßfpw a\ nem°nbt√m.

Ch Fßs\bmWv B¥ckaÿnXn ]me-\Øn\v klm-bI-am-hp∂Xv?

Icp-X-temsS Icƒ
h n j h k v X p ° f p a m b p ≈

h¿[n® kº¿°w Icƒ

tImißfpsS

\ m i Ø n \ v

ImcWamIp∂p.

F∂m¬ Icfn\v

a‰v Ahbhß

sf At]£n®v \in®v t]mIp∂

tImißsf ]p\¿\n¿an°m

\p≈ Ignhp≠v. Icfns‚

]p\cp¬∏mZ\ tijnsb°mƒ

IqSpX¬ tImißƒ \in°p

∂Xv A¥naambn Icfns‚

\miØnte°v \bn°pw.

B¬°-tlmƒ ico -c -Øn¬

FØp-tºmgpw Ir{Xna LS-I-

ßƒ AS-ßnb ̀ £Ww Ign-°p-

tºmgpw CXp-X-s∂-bmWv kw`-

hn-°p-∂-Xv.

Icƒ F∂ amen\ykwkv--IcW ime

ico-c-Øn¬ cq]-s∏-Sp-∂Xpw icocØnseØp∂Xpamb

hnjhkvXp°sf lm\n-I-c-a-√mØ hkvXp-°-fm°nam‰p-

∂Xv Ic -fm -Wv . D]m]Nb {]h¿Ø\ßfpsS

^eambp≠mIp∂ hnjhkvXphmb AtamWnbsb

XmcXtay\ hnjmwiw Ipd™ bqdnbbm°n am‰p∂Xv

CXn-\v H-cp D-Zm-l-c-WamWv.

Icƒ Fß-s\-bmWv bqdnb \n¿an-°p∂-Xv?

\¬Inbn´p≈ hnhcWw kqNIßfpsS ASnÿm\Øn¬

hniIe\w sNbvXv bqdnb \n¿amWsØ°pdn®v Ipdn∏v

Xbmdm°n kb≥kv Ubdnbn¬ tcJs∏SpØq.

t{]m´o\pI-fpsS hnL-S\^e-ambn Aant\m BknUpIƒ

cq]-s∏-Sp∂p. ChbpsS D]m]Nb{]h¿Ø\^eambn

ss\{SP≥ ASßnb ]e Dt]m¬∏∂ßfpw cq]-

s∏Sp∂p≠v. Chbn¬ G‰hpw lm\nIcamb H∂mWv

AtamWnb. CXv DS≥Xs∂ ico-cØn¬ \n∂pw \o°w

sNøs∏tS-≠-Xp-≠v. tImißfn¬ cq]s∏Sp∂ AtamWnb

c‡ØneqsS IcfnseØp∂p. Icfn¬h®v F≥sskap

IfpsS km∂n[yØn¬ Im¿_¨ ssUHmIvsskUpw

Pehpambn tN¿∂v bqdnb Bbn amdp∂p.
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tkzZ-{KŸn

Nn{Xw 5.1 Xz°v

Im¿_¨ ssUHmIvsskUv am{Xa√ A[nIap≈ Pew, ehWßƒ

XpSßnbhbpw icocØn¬ \n∂v ]pd¥t≈≠Xt√? Ch icocØn¬

\n∂pw GsX√mw cq]Øn¬ \o°w  sNøs∏Sp∂p? N¿® sNøq.

hnb¿∏v cq]s∏S¬

NphsS \¬Inbncn°p∂ Nn{Xhpw (5.1) hnhcWhpw

kqNIßfpsS ASnÿm\Øn¬ hniIe\w

sNbvXv hnb¿∏v cq]s∏Sp∂Xv Fßs\ F∂v

kb≥kv Ubdnbn¬ tcJs∏SpØq.

a\pjyicocØnse G‰hpw henb AhbhamWv

Xz°v. Xz°nse tkzZ{KŸnIfmWv hnb¿∏v

D¬∏mZn∏n°p∂Xv. tkzZ-{K-Ÿn-I-fpsS ASn`mKw

c‡temanIIfm¬ Np‰s∏´ncn°p∂p. Cu ̀ mKØp

IqSn c‡w HgpIptºmƒ c‡Øn¬ \n∂pw

ehWßfpw Pehpw tkzZ{KŸnbnte°v

{]thin°p∂p. CXv hnb¿∏pXp≈nIfmbn

Xz°ns‚ D]-cn -X-eØn¬ {]Xy-£-s∏-Sp -∂p.

icocXm]\ne {IaoIcn-°-emWv hnb¿°ens‚

apJye£yw.

kqNIßƒ

$ hnb¿∏v cq]s∏S¬.

$ hnb¿∏nse LSIßƒ.

hnb¿∏neqsS hfsc sNdnsbmcfhv amen\yßƒ am{XamWv

]pd¥≈s∏Sp∂Xv. icocØn¬ \n∂pw bqdnbbpw ehWßfpw Pehpw

{][m\ambpw ]pd¥≈p∂Xv aq{XØneqsSbmWv.

c‡Øn¬ \n∂pw aq{Xw cq]s∏Sp∂Xv Fßs\bmWv? CXn\v

klmbn°p∂ Ahbhw GXmWv?

hr°Iƒ (Kidneys)

hr°IfmWv a\pjy\nse {][m\ hnk¿P\mhbhßƒ. bqdnb,

hn‰man\pIƒ, ehWßƒ, icocØn\v tZmjIcamb a‰p]Zm¿Yßƒ

F∂nhsb c‡Øn¬ \n∂v Acn®pam‰n aq{XØneqsS ]pd¥≈p∂

AhbhßfmWv hr°Iƒ.  NphsS \¬Inbn´p≈ Nn{Xw (5.2, 5.3), hnhcWw

F∂nh hniIe\w sNbvXv Nn{XoIcWw (5.2) ]q¿Ønbm°q.
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Nn{XoIcWw 5.2 hr°Ifpw A\p-_-‘ -`m-K-ßfpw

hr°

ÿm\w, BIrXn
c‡w FØn-°p∂

Ipg¬

aq{Xk©nbntebv°v
aq{Xw FØn°p∂ Ipg¬

c‡w ]pdtØbv°v
hln°p∂ Ipg¬

hr°

hr°m[a\n

Nn{Xw 5.2 hr°Ifpw A\p-_-‘ -`m-K-ßfpw

hr°mknc

aq{X-hmln

aq{X-k©n

aq{X-\mfn

a\pjy\n¬ HcptPmUn hr°IfmWp≈Xv. ]b¿ hnØns‚

BIr-Xn-bn-ep≈ Ch DZcmibØn¬ \s´√ns‚ Ccphißfn-

ep-am-bmWv ImWs∏Sp∂Xv. CSXv h-r° heXv hr°sb

At]£n®v A¬∏w apIfnembn ÿnXnsNøp∂p. Hmtcm

hr°bpw Dd∏pw am¿Zhhpap≈ Hcp BhcWØm¬

s]mXn™ncn°p∂p.

alm[a\nbpsS imJbmb h-r°m[a\n (Renal artery) hgn

Db¿∂ a¿ZØnep≈ c‡w hr°Ifn¬ FØp∂p. amen\yßƒ

\o°wsNøs∏´ c‡w hr°mknc (Renal vein) hgn

almkncbntes°Øp∂p. hr°Ifn¬ cq]s∏Sp∂ aq{Xw

aq{XhmlnIƒhgn aq{Xk©nbnseØp∂p. AhnsS \n∂pw

aq{X\mfnhgn ]pd¥≈p∂p.

Nn{Xw 5.3 hr°m[a\nbpw
hr°mkncbpw

hr-°m-[-a\n

hr°m-knc
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Nn{XoIcWw 5.3 hr°bpsS B¥cLS\

tIm¿´Ivkv

hr°bpsS Cfw\ndap≈ _mly`mKw.
s\t{^mWpIfpsS AXn-kq£va Acn-∏-Iƒ
ImWs∏Sp∂p.

saUp√

hr°bpsS ISpw\ndap≈ B¥c`mKw.
s\t{^mWpIfpsS \o≠ IpgepIƒ
ImWs∏Sp∂p.

s]¬hnkv

Acn∏Ifn¬ \n∂pw aq{Xw HgpInsbØp∂
`mKw.

hr°Iƒ c‡Øn¬ \n∂pw amen\yßƒ \o°w sNøp∂sXßs\

F∂dnbm≥ hr°bpsS B¥cLS\ a\ nemt°≠Xp≠v.

Hmtcm hr°bpsSbpw DƒhiØv GXm≠v 12 e£tØmfw kq£va

Acn∏Ifp≠v. ChbmWv s\t{^mWpIƒ. s\t{^mWpIfmWv h-r°IfpsS

LS\m]chpw Poh[¿a]chpamb ASnÿm\ LSIßƒ.

NphsS \¬Inbncn°p∂ Nn{XoIcWw (5.3) hniIe\w sNbvXv hr°bpsS

B¥cLS\sb°pdn®pw hr°bv°p≈n¬ s\t{^m¨ {IaoIcn®ncn°p

∂Xns\°pdn®pw Ipdn∏v Xbmdm°n kb≥kv Ubdnbn¬ tN¿°q.

hr°Ifn¬ s\t{^mWpIƒ {IaoIcn®ncn°p∂Xv Fßs\sb∂v

a\ nem°nbt√m. NphsS \¬Inb Nn{XoIcWw (5.4) hniIe\w sNbvXv

s\t{^mWns‚ ̀ mKßƒ, {]tXyIX F∂nh Dƒs∏SpØn ]´nI Xbmdm°q.

s\t{^m¨
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tiJcW\mfn

hr°m\fnIIƒ h∂ptNcp∂ `mKw,

PeØns‚ BKncWw \S°p∂p, aq{Xw

tiJcn®v s]¬hnknseØn°p∂p.

t_mam≥kv Iym]vkyqƒ

s\t{^mWns‚ Hc‰Øp≈

Cc´`nØnbp≈ I∏p

t]mep≈ `mKw. `nØnIƒ

°nSbnep≈ ÿe-amWv

Iym]vkyqem¿ kvs]bvkv.

t•madqekv

A^-d‚v shk¬ t_mam

≥kv Iym]v-kyqfn\p≈n¬

{]th-in®v kq£va teman-

IIfmbn amdnb `mKw.

_mly\fnIm temanImPmew

C^d‚v shkens‚ XpS¿®

bmbn hr°m-\fnIbv°v

Np‰pw ImWs∏Sp∂ c‡-

temanIIƒ.

hr°m\fnI

t_mam≥kv Iym]vkyqfnt\bpw

tiJcW\mfntbbpw _‘n∏n

°p∂ \o≠Ipg¬.

Nn{XoIcWw 5.4 s\t{^mWns‚ LS\

C^d‚v shk¬

t_mam≥kv Iym]vkyq

fn¬\n∂v ]pd-tØ°p

hcp∂ c‡-°p-g¬.

A^d‚v shk¬

t_mam≥kv Iym]vkyqfn\p

≈n -te°v {]th-in -°p∂

hr°m-[-a-\n-bpsS imJ.
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t•madqem¿ ^n¬t{S‰nse
LSIßƒ

$ Pew

$ •qt°mkv

$ Aant\m BknUpIƒ

$ tkmUnbw, s]m´mkyw,
Im¬kyw AtbmWpIƒ,
hn‰man\pIƒ.

$ bqdnb, bqdn°v BknUv,
{Inbm‰n\n≥ XpSßnbh.

•qt°mkv,
Aant\m BknUv

(]q¿W-amb BKn-c-Ww)

Pew

Pew

aq{Xw

aq{XØnse LSIßƒ
Pew ˛ 96%
bqdnb ˛ 2%
tkmUnbw t¢mssdUv,
s]m´mkyw t¢mssdUv,
Im¬kyw ehWßƒ,
t^mkvt^‰v, bqdn°v BknUv,
{Inbm‰n\n≥ XpSßnbh˛2%Nn{XoIcWw 5.5  aq{Xw cq]-s∏-S¬

t•ma-dq-em¿ ̂ n¬t{S‰v

Na+, K+,Ca2+, Pew

(`mKnIamb BKn-c-Ww)

PeØns‚ BKncWw

tiJcW\mfnbn¬ h®v
t•madqem¿ ̂ n¬t{S‰n¬
\n∂pw A[nIap≈
Pew BKncWw sNøs∏
Sp∂p. tijn-°p∂ `mK-
amWv aq{Xw.

]p\cmKncWhpw {khWhpw

t•madqem¿ ^n¬t{S‰v hr°m\fnIbneqsS
tiJcW\mfnbntebv°v HgpIptºmƒ
AhiyhkvXp°ƒ _mly\fnImtemanIm
PmeØntebv°v ]p\cmKncWw sNøp∂p.

kq£vaAcn°en\ptijhpw c‡Øn¬
A[nIambn Ahtijn°p∂ Nne LS-I-
ßƒ temanImPmeØn¬ \n∂v hr°m\fn
Ibntebv°v {khn°s∏Sp∂p.

kq£vaAcn°¬

c‡w t•madqekneqsS Hgp
Iptºmƒ AXnse kpjn-c-
ß-fn-eqsS kq£vaAcn°
en\v hnt[bamIp∂p. A^-
d‚ v shkepw C^-d‚ v
shkepw XΩn-ep≈ hymk-
hy-Xymkw t•madqekn¬
krjvSn-°p∂ Db¿∂ a¿±w
Cu {]{Inbsb klmbn°p
∂p. CXns‚ ^eambn cq]w
sIm≈p∂ t•madqem¿
^n¬t{S‰v Iym]vkyqem¿
kvs]bvkn¬ tiJcn°p∂p.

H+, K+,
bqdnb

aq{Xw cq]s∏S¬

kq£vaAcn°¬, ]p\cmKncWhpw {khWhpw, PeØns‚ BKncWw F∂o

{]{In-bIfneqsSbmWv aq{Xw cq]s∏Sp∂Xv. NphsS \¬Inbncn°p∂

Nn{XoIcWw (5.5), kqNIßfpsS ASnÿm\Øn¬ hniIe\w sNbvXv aq{Xw

cq]s∏Sp∂ {]{Inbsb°pdn®v kb≥kv Ubdnbn¬ Ipdn∏v Xbmdm°q.
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1.5 en‰¿ aq{Xw D≠m-Im≥

ico-cØnep≈ c‡w apgp-h\pw 24

aWn -°q -dn -\p -≈n¬ 350 XhW

F¶nepw hr°-I-fn-eqsS IS-∂p-t]m-

Ip-∂p-≠v. 1800 en‰¿ c‡w Acn-®mWv

170 en‰¿ t•ma-dq-em¿ ̂ n¬t{S‰v D≠m-

Ip-∂-Xv. Hcpan\n‰n¬ GItZiw 127

an.en t•madqem¿ ^n¬t{S‰v cq]s∏

Sp∂p. AXn¬\n∂pw GItZiw 126

an.en. Dw XncnsI c‡Ønte°v

]p\cmKncWw sNøs∏Sp∂p. XXv^-

e-ambn 170 en‰¿ ^n¬t{S-‰n¬ \n∂pw

1.5 en‰¿ aq{Xw D≠m-Ip-∂p.

kqNIßƒ

$ kq£vaAcn-°-ens\ klm-bn-°p∂ khn-

ti-j-X-Iƒ.

$ ]p\cmKncWhpw {khWhpw ˛ {]-{In-bbpw

LS-I-ß-fpw.

$ t•madqem¿ ^n¬t{S‰pw aq{Xhpw

XΩnep≈ hyXymkw.

aq{Xw hr°-bn¬ \n∂v aq{X -hmln hgn

aq{Xk©nbn¬ FØn Xm¬°menIambn kw`cn

°s∏Sp∂p. AXv \nd -bp -∂-Xn\ -\p -k-cn® v

aq{X\mfnhgn ]pd¥≈s∏Sp∂p. aq{Xsamgn°p

tºmƒ aq{X-]-Y-Ønse tcmKmWp°sf IgpIn

°fbpI F∂ {]h¿Ø\w IqSn \S°p∂p≠v.

bYm-k-abw aq{Xsamgn°mXncn°p∂Xv icocsØ

F{]Imcw _m[n°pw? NphsS \¬Inbncn°p∂ hnhcWw hniIe\w

sNbvXv A\p-h¿Øn-t°≠ Btcm-Ky-io-e-ßƒ enÃv sNøq.

Zo¿Lt\cw aq{Xsamgn°mXncp-∂m¬ aq{X]YØnepw aq{XmibØnepw

D≠mIm\nSbp≈ _mŒocnbIsf ]pd¥≈m\p≈ km[yX XSbs∏Spw.

CXv aq{XmibØns‚ B¥ckvXcØn¬ AWp_m[bp≠m°pw.

]pcpj≥amsc At]£n®v kv{XoIfnemWv aq{X]YØnse

AWp_m[°p≈ km[yX IqSpX¬.

icocØnse apJy hnk¿PyhkvXphmb aq{XØn¬ Pew, bqdnb, ehWßƒ

F∂nh ASßnbncn°p∂p F∂v a\ nem°nbt√m. aq{XØnse bqdnbbpsS

km∂n[yw a\ nem°p∂Xn\v Hcp ]co£Ww \SØnbmtem.

A[ym]nIbpsS klmbØm¬ ]co£Ww \SØn ]co-£W°pdn∏v

kb≥kv Ubdnbn¬ FgpXq.

Bkq{XW tcJ

e£yw :...................................................................................................................................

Bhiyamb kma{KnIƒ :.............................................................................................

{]h¿Ø\{Iaw : Hcp sSÃvSyq_n¬ 2ml aq{Xw FSp°pI. Hcp t{Um∏¿

D]tbmKn®v AXnte°v 4 - 5 Xp≈n tkmUnbw sslt]mt{_mssa‰v

emb\n tN¿°pI. \pc™ps]m¥p∂pt≠m F∂v \nco£n°pI.

\nco£Ww:............................................................................................................................

\nKa\w:...................................................................................................................................

kqN\:

tkmUnbw ssl

t ] m t { _ m s s a ‰ v

b q d n b b p a m b n

{]h¿Øn°ptºmƒ

bqdnb hnLSn®v

Im¿_¨ ssUHm

IvsskUpw ss\

{SP\pw D≠mIp∂p.
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Poh¬{]h¿Ø\ßfpsS

^eambp≠m-Ip∂

amen-\y-ßƒ

B¥ckaÿnXnbn¬

hyXnbm\w kw`hn°p∂p.

B¥ckaÿnXn

]men°s∏´ \nebn¬

hr°

$ amen\yßfpsS ]pd¥≈¬

$ Pek¥pe\w

$ ehWk¥pe\w

$ ]nF®v {IaoIcWw

Nn{XoIcWw 5.6 hr°Ifpw B¥ckaÿnXn ]me\hpw

hr°Ifpw B¥ckaÿnXn ]me\hpw

icoc{ZhßfpsS KmVX  ]cn]men°p∂Xn¬ hr°Iƒ°v henb ]¶p≠v.

Ch c‡Ønse PeØns‚bpw ehWßfpsSbpw Afhv, ]nF®v F∂nh

{IaoIcn°p∂p.

hr°Ifpambn _‘s∏´v \nßƒ CXphsc a\ nem°nb hkvXpXIfpsS

ASnÿm\Øn¬ Nn{XoIcWw (5.6) hniIe\w sNbvXv hr°Iƒ

B¥ckaÿnXn]me\w km[yam°p∂Xv Fßs\sb∂v kb≥kv

Ubdnbn¬ Ipdn-°q.

hr°tcmKßƒ

sX‰mb BtcmKyioeßfpw PohnXssienbpw tcmKmWp_m[bpw

hr°IfpsS BtcmKysØ tZmjIcambn _m[n°p∂p. NphsS

\¬Inbncn°p∂ ]´nI (5.1) hniIe\w sNbvXpw A[nI hnhcßƒ

tiJcn®pw hr°IfpsS BtcmKykwc£WsØ°pdn®v Hcp skan\m¿

kwLSn∏n°q.
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1. [a-\n-bn¬\n∂v amen-\yßfpsS Af-hv-

Iq-Snb c‡w Ubm-en-knkv bqWn-‰n-te°v

IS-Øn-hn-Sp-∂p. c‡w I´-]n-Sn-°p-∂Xv

XS-bp-∂Xn\v sl∏m-cn≥ tN¿°p-∂p.

3. ip≤o-I-cn-°-s∏´ c‡w XncnsI knc-I-

fn-te°v IS-Øn-hn-Sp-∂p.

2. Ubm-en-knkv bqWn-‰n-eqsS c‡w HgpIptºmƒ

c‡-Ønse amen -\-y -ßƒ Un^yq -j-\n -eqsS

Ubmen-knkv {Zmh-I-Øn-te°v hym]n°p-∂p.

Nn{XoIcWw 5.7 lotamUbm-en-kn-kv

Ubm-en-knkv

{ZmhIw

tcmKw ImcWw e£Ww

s\ss{^‰nkv AWp_m[tbm IeßnbXpw ISpw \nd

hnj_m[tbmaqew tØmSpIqSnbXpamb aq{Xw,

hr°Iƒ°p≠mIp∂ ]pdwthZ\, ]\n, apJØpw

ho°w. IW¶menepw ho°w.

hr°bnse hr°bntem aq{X]YØntem ASnhb‰n¬ thZ\,

I√v Im¬kyw ehWßƒ aq{XXS w, XeId°w,

XcnIfmbn ASn™v IqSp∂p. O¿Zn.

bpdoanb ]eXcw hr°tcmKßƒ, hnf¿®, icoc`mcw IpdbpI,

s\ss{^‰nkv, {]talw, XeId°w, izmkXS w,

c‡mXna¿Zw. hbdnf°w.

aqt{Xm¬∏mZ\w {ItaW

\ne-bv°p∂p.

]´nI 5.1 hr°-tcm-K-ßƒ

hr°tcmKßƒ amcIamIptºmƒ hnk¿PyhkvXp°ƒ Acn-®p-am-‰msX

c‡Øn¬ Xs∂ \ne\n¬°pw. hr°IfpsS {]h¿Ø\w XIcmdnembhcpsS

Poh≥ \ne\n¿Øm\p≈ am¿Kw F¥mWv?

lotamUbmenknkv

hr°Iƒ XIcmdnemIp∂ Ahÿbn¬ Ir{Xna

hr°bneqsS c‡w ISØnhn´v ip≤oIcn°p∂

{]{InbbmWv lotamUbmenknkv. X∂ncn°p∂

Nn{XoIcWw (5.7) hniIe\w sNbvXv

lotamUbmenknkns‚ L´ßƒ kb≥--kv

Ubdnbn¬ FgpXq.

Ir{Xna hr°

BZysØ

Ir{Xna hr° cq]-

I¬∏\ sN-bvXXv

U®v tUmIvS-dmb

hneyw tPmlm≥

tIm^v BWv.
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hr°-am‰nhbv°p-tºmƒ

hr°-am‰nhbv°p-tºmƒ {]h¿Ø\cln-

X-amb hr°-Iƒ \o°w sNøp-∂n-√. ]Icw

]pXnb hr° ]gb hr°-bpsS NphsS

kzoI¿Øm-hns‚ hr°m[a-\n-bp-ambpw hr°m-

kn-c-bp-ambpw _‘n-∏n-°p-∂p. ]pXnb hr°-

bpsS aq{X-hmln kzoI¿Øm-hns‚ aq{X-k-©n-

bp-ambn _‘n-∏n-°p-∂p. tUm. tPmk^v C

aptd BZy-ambn hr°-am-‰-nh-bv°¬ ikv{X-

{Inb \S-Øn.

Nn{Xw 5.4 hr°-am-‰n-h-bv°¬

am‰nh®

hr°

hr°am‰nhbv°¬

hr°am‰nhbv°¬ F∂v tI´n´nt√?

Ft∏mgmWv hr°am‰nhbvt°≠n hcp∂Xv?

c‡w ip≤oIcn°p∂Xn\v BtcmKyap≈ Hcp

hr° aXnbmIpw. F∂m¬ Hcp hy‡nbpsS

c≠v hr°Ifpw ]q¿W-ambpw XIcmdnemIp

tºmƒ Poh≥ \ne\n¿Øp∂Xn\v th≠n

as‰mcmfn¬ \n∂pw {]h¿Ø\£aamb Hcp

hr° kzoIcnt°≠n hcpw.

hnk¿P\w a‰v PohnIfn¬

a\pjys\t]mse a‰v PohnIfnepw hnk¿PyhkvXp°sf \o°w

sNøp∂Xn\p≈ kwhn[m\ßfpt≠m?

NphsS \¬Inbn´p≈ Nn{XoIcWw (5.8) hniIe\w sNbvXv a‰v

PohnIfnse hnk¿P\ kwhn[m\ßƒ kw_‘n®v \¬Inbncn°p∂

]´nI (5.2) ]q¿Ønbm°q.

]q¿W Btcm-Ky-hm-\m-bn-cns°

A]ISØntem at‰ms]´ v

acWs∏Sp∂ BfpsStbm

]q¿W BtcmKyhm\mb

HcmfpsStbm hr° c‡{Kq∏p

IfpsSbpw IeIfpsSbpw

s]mcpØa\pkcn®v am‰nh

bv°mhp∂XmWv.

hr°mZm\w kw_‘n®v  IqSp

X¬ hnhcßfpw hm¿ØIfpw

tiJcn®v hr°m-tcm-Kn-I-tfm-Sv

kzoI-cn-t°≠ kao-]\w Dƒ

s∏-SpØn t]mÃ¿ Xbmdm°n

_p≈‰n≥ t_m¿Un¬ {]Z¿in

∏n°q.
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Aao_

{]tXyI hnk¿P\mh
bhßfn√. AtamWnb,

tImiØn¬ A[nIamsb
Øp∂ Pew F∂nh
kt¶mNt^\ßƒ
hgn ]pd¥≈p∂p.

aÆnc

s\{^oUnbIfmWv
hnk¿P\mhbhw. icoc
Adbn¬ \n∂pw bqdnb,

AtamWnb, Pew XpSßnb
hnk¿PyhkvXp°ƒ th¿Xncn®v

icotcm]cnXeØnse
kpjncßƒ hgn
]pd¥≈p∂p.

jUv]Zßƒ

hnk¿P\mhbhßƒ
am¬]oPnb≥ \fnIIƒ.

A∂]YtØmSv _‘s∏´p
ImWp∂ Ch icoc{ZhØn¬

\n∂pw bqdn°v BknUv t]mep
≈ amen\yßsf th¿Xncn®v
Zl\mhinjvSßƒs°m∏w

]pd¥≈p∂p.

a’yßƒ

{][m\hnk¿PyhkvXphmb
AtamWnb hr°IfneqsS

t\cn´v PeØntebv°v
hnk¿Pn°p∂p.

Xhf

hr°IfmWv
hnk¿P\mhbhßƒ. bqdnb

AS°ap≈ amen\yßƒ
Acn®pam‰n aq{Xcq]Øn¬

]pd¥≈p∂p.

hnk¿P\w a‰v

Pohn-I-fn¬

Nn{XoIcWw 5.8
hnk¿P\ sshhn[yw

Dc-K-ßfpw ]£n-Ifpw

hr°IfmWv hnk¿P\mh
bhßƒ. Ch apJy hnk¿Py-h-
kvXp-hmb bqdnIv Bkn-Uns\

Acn-®p-am‰n Zl-\m-h-in-jvS-
ßƒs°m∏w ]pd-¥-≈p-∂p.

Pohn hnk¿P\mhbhw hnk¿PyhkvXp

Aao_

aÆnc

jUv]Zßƒ

a’yw

Xhf

Dc-K-ßfpw ]£n-Ifpw

]´nI 5.2  hnk¿P\ sshhn[yw
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ImX¬ cq]o-I-cWw

Nne hnk¿Py-h-kvXp-°ƒ

kky-Im-fi-Øns‚ a[y-

Øn-ep≈ {]mbw sN∂

sskew Ipg-ep-I-fn¬ h∂-

Sn-™v ImX¬ cq]oI-c-W-

Øn¬ apJy-]¶p hln-

°p∂p.

CesImgn-b¬

Ce-Iƒ hf¿®-sbØn sImgn-

bm - d m -I p - tºmƒØs∂

kkyßƒ Bh-i-y-amb LSI

ßƒ Ah-bn¬\n∂v Xncn-s®-Sp-

°p-∂p. sImgn-bp∂ Cebn¬

hnk¿Py--h-kvXp-°fmWv IqSp-X-

embn D≠m-hp-I.

Bky-c{‘w, se‚ n-sk¬ sslU-tØmUv

]p¬h¿K-k-ky-ß-fnepw

Nne Ip‰n-s®-Sn-I-fnepw  Ce-

bpsS A{K-`m-K-Øp≈

kpjn-c-ß-fmb sslU

t Ø m U p I - f n ¬ ( H y
dathodes) IqSn A[n-I-

Pew ]pd-¥-≈p∂p.

CO2 O2
H2O

Nn{Xo-I-cWw 5.9 kky-ßfnse hnk¿P\w

kkyßƒ hnk¿Pn°p∂pt≠m?

\nßfpsS Dulw Ipdn°q.

hnk¿PyhkvXp°ƒ  ]pd¥≈m\p≈ am¿Kßƒ kkyßfnepap≠v. F∂m¬

kkyßfn¬ P¥p°sft∏mse {]tXyI hnk¿P\hyhÿ \nehnen√.

P¥p°fpambn XmcXayw sNøptºmƒ Poh¬{]h¿Ø\ßfpsS \nc°v

IpdhmbXn\m¬ hnk¿PyßfpsS Afhpw kkyßfn¬ hfsc°pdhmWv.

kkyßfnse {][m\ hnk¿PyhkvXp°ƒ GsXms°bmWv?

X∂ncn°p∂ Nn{XoIcWw (5.9) hniIe\wsNbvXv kkyßfnse

hnk¿P\sØ°pdn®v Ipdn∏v Xbmdm°n kb≥kv Ubdnbn¬ FgpXq.

{ ]Im -i -k w - t« -j -W -

Øns‚ Dt]m¬∏-∂-amb

HmIvkn -P≥, izk-\-

Øns‚ Dt]m¬∏-∂-

ßfmb Im¿_¨ ssU

Hm-IvsskUv, Pew F∂n-h

]pd-¥-≈p-∂p.

BtcmKyIcamb PohnXØn\v _mly]cnÿnXnbpw B¥c]cnÿnXnbpw

amen\yap‡amtI≠Xv A\nhmcyamWv. \ΩpsS _mly]cnkcw

amen\yap‡am°n kq£n°p∂Xn\p≈ DØchmZnXzw \ap°v

HmtcmcpØ¿°pamWv. hnk¿P\{]{InbbneqsS icocw B¥c]cnkcw

amen\yap‡am°n kwc-£n-°p-∂p. CXn\v Icƒ, hr°, Xz°v, izmktImiw

XpSßnb Ahbhßƒ hln°p∂ ]¶v \nßƒ°v t_m[yambt√m. Cu

AhbhßfpsS BtcmKykwc£WØn\pXIp∂ PohnXssien \ap°v

A\ph¿Øn°mw.
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$

$

$

$

1. t•madqem¿ ^n¬t{S‰n¬ ImW-s∏-Sp∂ •qt°mkv, Aant\m BknUv

apX-em-bh aq{X-Øn¬ ImW-s∏-Sp-∂n-√. F¥psIm≠v?

2. aq {XØns‚ cq]oIcWhpambn _‘s∏´v \¬Inbncn°p∂

{]kvXmh\Isf Nn{XØn¬ DNnXambn {IaoIcn°pI.

$ kq£vaAcn°¬ {]{Inb \S°p∂p.

$ aq{Xw tiJcn°p∂p.

$ •qt°mkv, Aant\m BknUv, tkmUnbw, s]m´mkyw XpSßnbh

ChntS°v ]p\cmKncWw sNøp∂p.

$ bqdnb, tkmUnbw, s]m´mkyw AtbmWpIƒ F∂nh ChntS°v

{khn°s∏Sp∂p.

3. aZy]m\w Hgnhmt°≠ Zp»oeamWv. Cu {]kvXmh\ Icfns‚

BtcmKyhpambn _‘s∏SpØn hniIe\w sNøpI.

4. Xmsg X∂ncn°p∂ PohnIsf apJy hnk¿PyhkvXphns‚ kam\

Xbv°\pkcn®v ]´nIs∏SpØpI.

Xhf, Aao_, a\pjy≥, a’yw, ]£nIƒ, jUv]Zßƒ-

AtamWnb bqdnb bqdnIv BknUv
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5. Nn{Xw \nco£n®v DØcw FgpXpI.

A

B

C

a. A,B,C F∂o `mK-ßƒ Xncn-®-dn-s™-gp-Xp-I.

b. Ch Hmtcm∂pw kq£vaAcn°ens\ F{]Imcw klmbn°p∂p?

1. "Icƒ, h-r° F∂nhbpsS BtcmKyhpw PohnXssienbpw' F∂

hnjbØn¬ tUmŒdn¬ \n∂pw hnhctiJcWw \SØn hnZyme-

bØn¬ t_m[h¬°cW ]cn]mSn kwLSn∏n°pI.

2. "hr°mZm\w', "hr°IfpsS BtcmKyw' F∂o hnjbßfn¬

eLp\mSIw AhXcn∏n°pI.

3. ]mgvhkvXp°ƒ D]tbmKn®v s\t{^mWns‚ amXrI \n¿an°pI.

4. saUn°¬ em_v kμ¿in®v aq{X]cntim[\ kw_‘n®v hnhc

tiJcWw \SØn aq{XØnse LSIßfpsS km[mcW tXmXv

Dƒs∏Sp∂ ]´nI Xbmdm°n ¢m n¬ {]Z¿in∏n°pI.



F¥m

Ifn-°p-∂nt√!

F\n°v

^pSvt_mƒ am{Xa-√

{In°‰pw _mkvI‰vt_mfpw

Hs° Ifn-°m≥ Adn-bmw.

]t£ Iºyq-´¿th-Ww.

Ip´n-bpsS A`n-{]mbw hne-bn-cpØpI.

{Ku≠n¬ Ifn°p∂Xpw Iºyq´dn¬ Ifn-°p∂Xpw XmcXayw sNbvXv {Ku≠n¬

Ifn°p-∂Xp sIm≠p≈ {]tbm-P-\-ßƒ enÃv sNøq.

$

$

$

Ifn-Iƒ hymbmaw Bbn amdp-tºm-gt√ Btcm-Ky-Øn\v IqSp-X¬ KpW-I-c-am-hp-∂-Xv?

hymbma-Øns‚ {]m[m\yw

Nn{XoI-cWw (6.1) hni-I-e\w sNbvXv hymbmaw ico-c-Øn\v KpW-I-c-am-Ip-∂-sX-ß-

s\-sb∂v N¿®-sNbvXv Ipdn∏v Xbm-dm-°q.
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$ ico-c-Øns‚ F√m

`mK-ß-fn-eq-sS-bp-ap≈

c‡-{]-hmlw IqSp∂p.

$ lrZ-b-t]-in-Iƒ ZrV-

am-Ip-∂p.

Nn{Xo-I-cWw 6.1 hymbmaØns‚ {]m[m\yw

$ ico-c-Øn¬ ASn™p
IqSp∂ sImgp-∏ns\ hnL-
Sn-∏n®v s]mÆ-ØSn Ipd-
bv°p-∂p.

$ IqSp-X¬ hnb¿°p-∂p,
hnb¿∏n-eqsS amen-\y-
ßƒ ]pd-¥-≈p-∂p.

$ izk-\-hm-X-I-ß-fpsS

hn\n-abw IqSp-X¬

Imcy-£-a-am-°p∂p.

$ ssh‰¬ I∏m-kn‰n

IqSp∂p.

$ t]in-I-fn¬ IqSp-X¬ c‡-

tem-an-I-Iƒ cq]-s∏-Sp-∂p.

$ t]in-I-fpsS £aX h¿[n

°p-∂p.

hymbmaw sNtø-≠-Xns‚ Bh-iyIX t_m[y-am-b-t√m. \nßƒ ÿnc-ambn

hymbmaw sNøm-dpt≠m? Ifn-Iƒ t]mep≈ ck-I-c-amb hymbmaßfn¬

G¿s∏-Sp-∂-Xn-eqsS ImbnI£aX h¿[n-°p-∂p. hymbmaw am\-knI kΩ¿Zw

Ipd-bv°p-Ibpw IqSp-X¬ Dt∑-j-tØmsS {]h¿Ø-\-ß-fn¬ G¿s∏-Sm≥ \sΩ

k÷-cm-°p-Ibpw sNøpw.

Imbn-Im-[y-]-Is‚ klm-b-tØmsS hnhn[ hymbma apd-Iƒ ]cnio-en®v

AXn-s\-°p-dn®v Hcp eLpteJ Xbm-dm-°q.

Ne\-ßƒ B{Kln°m-sXbpw

ico-c-N-e-\-ßƒ km[y-am-°p-∂Xv t]in-I-fm-Wv. \ΩpsS ico-c-N-e-\-ßƒ

enÃv sNøq.

$ ssII-fpsS Ne\w

$ lrZ-b-kv]-μ\w

$ \m°ns‚ Ne\w

$

Cu Ne-\-ß-sf√mw \ΩpsS lnX-a-\p-k-cn-®mtWm kw`-hn-°p-∂Xv?

Ne-\-ßsf s]mXpsh \ΩpsS CjvSm-\p-k-cWw \nb-{¥n-°m-hp-∂h, A√m-

Øh F∂n-ßs\ Xcw-Xn-cn-°m-w. \ΩpsS CjvSm-\p-k-cWw \nb-{¥n-°m-

hp∂ Ne-\-ßsf sF—nINe-\-ßƒ (Voluntary movements) F∂pw CjvSm-

\p-k-cWw \nb-{¥n-°m-\m-hmØ Ne-\-ßsf Ass\-—nINe-\-ßƒ

(Involuntary movements) F∂pw ]dbp∂p. \nßƒ tcJ-s∏-Sp-Ønb ico-c

Ne-\-ßƒ Xcw-Xn-cn-s®-gp-Xq.
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t]in-Iƒ t]iotImi-ß-fpsS {]tXyI-X-Iƒ

Aÿn-t]in (Skeletal muscle)
(tcJm-¶nX t]in) $ Aÿn-I-fp-ambn tN¿∂p ImW-s∏-Sp-∂p.

$ knen-≠¿ BIrXnbp≈ tImißƒ.

$ IpdpsI hc-Iƒ ImW-s∏-Sp-∂p.

$ sF—n-I-N-e-\-ßƒ km[yam°p∂p.

an\p-k-t]-in (Smooth muscle) $ Bam-i-bw, sNdp-Ip-S¬ XpSßnb B¥-cm-h-b-h-

(tcJm-iq\yt]in) ßfnepw c‡-°p-g-epI-fnepw ImW-s∏-Sp∂p.

$ kv]n≥Un¬ BIrXnbp≈ tImi-ßƒ.

$ Ipdp-sI- h-c-Iƒ C√.

$ Ass\-—nI Ne\ßƒ km[yam-°p-∂p.

lrZ-b-t]in (Cardiac muscle) $ lrZ-b-`n-Øn-bn¬ ImW-s∏-Sp-∂p.

$ imJ-I-fmbn ]ncn™ tImi-ßƒ.

$ Ipdp-sI- h-c-Iƒ ImW-s∏-Sp∂p.

$ Ass\-—nI Ne\ßƒ km[yam-°p-∂p.

]´nI 6.2  hnhn-[-Xcw t]in-Ifpw {]tXy-I-X-Ifpw

sF—nI Ne-\-ßƒ Ass\-—nI Ne-\-ß¬

]´nI 6.1  icoc Ne-\-ßƒ

sF—nI Ne-\-ß-fnepw Ass\—nI Ne-\-ß-fnepw t]in-Iƒ°p≈ ]¶n-

s\-°p-dn®v \nßƒ°-dn-bm-at√m? Ne-\-ß-fnse sshhn[yw t]in-I-fnepw

{]I-S-am-Ip-∂p-≠v.

]e-Xcw t]in-Iƒ

ico-c-Øn¬ ]e-Xcw t]in-Ifp≠v. hnhn[Xcw t]in-Ifpw Ah-bpsS

khntij-X-Ifpw Dƒs∏-Sp∂ ]´nI (6.2)  \¬In-bn-cn-°p-∂p. CXv kqN-I-

ß-fp-sS ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv Ipdn∏v Xbm-dm°n kb≥kv

Ub-dn-bn¬ FgpXq.

kqN-I-ßƒ

$ Aÿn-t]-in-Iƒ an\p-k-t]-in-bn¬\n∂v Fßs\ hyXym-k-s∏-´n-cn-

°p∂p?

$ lrZ-b-t]-in-Iƒ°v Aÿn-t]-in-bp-ambpw an\p-k-t]-in-bp-am-bp≈ kmay-

hy-Xym-k-ßƒ Fs¥ms°?
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amsd√v (1)

\s´√v (26)

Xe-tbmSv (29)

A£m-ÿn-IqSw A\p-_-‘m-ÿn-IqSw

tXmƒh-ebw

(2 x 2 = 4)

t{imWo-h-ebw

(1 x 2 = 2)

ssII-fnse

Aÿn-Iƒ

(30 x 2 = 60)

hmcn-sb-√p-Iƒ

(12 x 2 = 24)

Nn{Xw 6.1  a\p-jym-ÿn-IqSw

Imense

Aÿn-Iƒ

(30 x 2 = 60)

Imbn-I-{]-h¿Ø-\-Øn¬ G¿s∏-Sp-tºmƒ t]in-Iƒ°v XpS¿®-bmb kt¶m-

Nhpw ]q¿hÿnXn {]m]n-°epw A\n-hm-cy-am-Ip-∂p. AXn\v Du¿Pw Bh-

iy-am-W-t√m. t]io-tIm-i-ß-fn¬ Du¿Pw D¬∏m-Zn-∏n-°p-∂-Xn-\p-th≠ LS-

I-ßƒ GsXm-s°-bm-Wv?

$

$

t]io¢aw

hn{i-a-an-√msX ITn-\-ambn A[zm-\n°p-tºmƒ th≠-b-f-hn¬ HmIvkn-P≥

e`y-am-bn-s√-¶n¬ Ahm-bp-iz-k-\w- hgn t]in-I-fn¬ emIvSnIv BknUv ASn-

™p-Iq-Spw. X∑qew t]io-tIm-i-ß-fn¬ Akn-Un‰n Db-cp-Ibpw t]io-k-

t¶m-N-hp-ambn _‘-s∏´ H´-\-h[n cmkm-·n-I-fpsS {]h¿Ø-\sØ aμo-`-

hn-∏n-°p-Ibpw sNøpw. X¬^-e-ambn t]in £oWn-°p-Ibpw kt¶m-Nn-°m-

\p≈ Ignhv Xm¬°m-en-I-ambn \jvS-s∏-Sp-Ibpw sNøpw. Cu Ah-ÿbv°v

t]io¢aw (Muscle fatigue) F∂p- ]-d-bp-∂p. hn{i-an-°p-tºmƒ emIvSnIv

BknUv \o°w sNø-s∏Sp-∂-Xp-aqew t]in-Iƒ ho≠pw {]h¿Ø-\-k-÷-am-Ip∂p.

t]in-IƒsIm≠v am{Xw Ne\w km[y-am-Ip-tam? Ne-\-Øn¬ t]in-I-tfm-

sSm∏w Aÿn-Iƒ°pw ]¶n-t√?

Aÿn-I-fp-w Ne-\hpw

\nßƒ°v ssIIƒ GsXms° coXn-

bn¬ Nen-∏n-°m≥ Ignbpw? Aÿn-

Ifpw t]in-Ifpw tN¿∂v {]h¿Øn-

°p -∂-Xp -sIm -≠mWv C{X-am{Xw

sshhn-[y-am¿∂ Ne-\-ßƒ km[y-am-

Ip-∂-Xv. sNdpXpw hep-Xp-amb 206

Aÿn-Iƒ tN¿∂-XmWv a\p-jy-

\nse Aÿnhyh-ÿ. Aÿn-I-fpsS

ÿm\a\p-k-cn®v a\p-jym-ÿn-Iq-S-

sØ A£m-ÿn-IqSw (Axial skeleton),
A\p-_-‘m-ÿn-IqSw (Appendicular
skeleton) F∂n-ßs\  XcwXncn-°mw.

a\p-jym-ÿn-Iq-S-Øns‚ Nn{Xw (6.1)

\nco-£n°q. A£m-ÿn-Iq-S-w, A\p-_-

‘m-ÿn-Iq-S-w F∂n-h-bn¬ Dƒs∏-Sp∂

Aÿn-I-fpsS FÆw Xncn-®-dn™v

Nn{Xo-I-cWw (6.2) ]q¿Øn-bm-°q.
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Ãotdm-bnUp-Iƒ˛c-£-I\pw in£-I\pw
Ãotdm-bn-Up-Iƒ F∂-dn-b-s∏-Sp∂ cmk-h-kvXp-°ƒ Nne
tcmK-ßƒ°v Huj-[-ambn \¬Im-dp-≠v. tUmIvS-dpsS \n¿tZ-
i-{]-Imcw Huj[w D]-tbm-Kn-°p-∂Xv Btcm-Ky-]-cn-c-
£bpsS `mK-am-Wv. F∂m¬ Nne ImbnIXmc-ßƒ Ãotdm-
bn-Up-Iƒ Zpcp-]-tbmKw sNøp∂ hm¿Ø-Iƒ ImbnItaJ-
e-bn¬ \n∂p-b-cm-dp-≠v. Ãotdm-bnUv t]io-tIm-i-ß-fnse
Du¿tPm¬∏m-Z\w h¿[n-∏n-°p-∂-XmWv Imc-Ww. F∂m¬
Xm¬°m-enI t\´-Øn-\p-th-≠n Ah hnth-I-c-ln-X-ambn
D]-tbm-Kn-°p-tºmƒ ]n¬°m-eØv kw`-hn-°p∂ Db¿∂
c‡-k-Ω¿Zw, lrZ-b-kw-_-‘-amb XI-cm-dp-Iƒ, ssewKnI
tlm¿tam¨ Ak-¥p-en-Xm-hÿ XpS-ßnb {]Xym-Lm-X-
ßƒ hnkva-cn-°-s∏-Sp-∂p. CXv Htc kabw Xt∂mSpw kaq-
l-tØmSpw sNøp∂ ISpØ Ip‰-am-Wv.

a\p-jym-ÿn-IqSw
(206 Aÿn-Iƒ)

A£m-ÿn-IqSw
(80 Aÿn-Iƒ)

Xe-tbmSv
29

ssIIƒ
60

Nn{Xo-I-cWw 6.2

Aÿn-I-fp-sSbpw t]in-I-fp-sS-bpw kwtbm-PnX {]h¿Ø\w F{]-Im-c-amWv

Ne-\-ß-fpsS sshhn-[yw Iq´p-∂-sX∂v ]cn-tim-[n°mw. ssII-fnse t]in-

I-fp-sSbpw Aÿn-I-fp-sSbpw {]h¿Ø\w \nco-£n-®v CXv Ffp-∏-Øn¬ a\-

 n-em-°m-hp-∂-Xm-Wv.  Nn{Xw (6.2) \nco-£n®v kqN-I-ß-fpsS ASn-ÿm-\-

Øn¬ N¿®-sNbvXv \nK-a-\-ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xq.

kqN-I-ßƒ

$ t]in-Ifpw Aÿn-Ifpw

XΩn-ep≈ _‘w.

$ ssIIƒ aS -°p -tºmƒ

kt¶m-Nn-°p∂-t]in.

$ ssIIƒ \nh¿Øp-tºmƒ

kt¶m-Nn-°p∂ t]in.

$ ssIIƒ aS-°p-tºmƒ Ab-

bp∂ t]in.

$ ssIIƒ \nh¿Øp-tºmƒ

Ab-bp∂ -t]-in.

-\n-h¿Ø¬ t]in

kt¶-mNn°p∂p

-sS≥U≥

(Tendon)

aS-°¬t]in (Flexor muscle)
kt¶m-Nn°p∂p

aS-°¬t]in

Ab-bp∂p

-\n-h¿Ø¬ t]in

(Extensor muscle)
Abbp-∂p

Nn{Xw 6.2 ssIbnse t]in-I-fpsS {]h¿Ø\w



92

Poh-imkv{Xw ̨  IX

Nn{Xw 6.3
a\p-jym-ÿn-IqSw ˛ Aÿn-k-‘n-Iƒ

hnPm-Kncn k‘n

sX∂n-\o-ßp∂ k‘n

--Io-e-k‘n

tKmfck‘n

t]in-Iƒ Aÿn-I-fp-ambn tN¿∂p {]h¿Øn-°p-tºm-gmWv Ne-\-ßƒ IqSp-

X¬ ]q¿W-Xbpw anIhpw ssIh-cn-°p-∂-Xv. ssIbnse t]in-I-fn¬ H∂v kt¶m-

Nn°p-tºmƒ at‰Xv Ab-bp-∂Xmbn \nßƒ a\- n-em-°n-bt√m. CØcw t]io-

tPm-Un-Isf {]Xn-Zz-μo-t]-in-Iƒ (Antagonistic muscles) F∂p ]d-bp-∂p. {]XnZzμo

-t]-in-I-fpsS {]h¿Ø\amWv an° ico-c-N-e-\-ß-fp-sSbpw ASnÿm-\w.

Aÿn-k-‘n-Ifpw Ne-\hpw

Aÿn-Iƒ ]c-kv]cw _‘-s∏-´n-cn-°p-∂Xv k‘n-Iƒ hgn-bm-Wv. k‘n-

Iƒ Aÿn-Iƒ°p IqSp-X¬ kzmX{¥yw \¬In Ne-\-Øn¬ ]¶p-tN-cm≥

klm-bn-°p-∂p. k‘n-I-fpsS sshhn-[y-a-\p-k-cn®v Ne-\-ß-fpsS sshhn-[yhpw

Gdp-∂p. a\p-jym-ÿn-Iq-S-Øns‚ Nn{Xw (6.3) \nco-£n°q. \nK-a-\-ßƒ cq]o-

I-cn®v ]´nI (6.3) DNn-X-ambn ]q¿Øo-Icn°q.

]´nI 6.3  Aÿnk‘n-Iƒ

k‘n-bpsS C\w khn-ti-jX ico-c-Øn-se -ÿm\w

\m\m-h-i-tØ°v Xncn-°m≥ \s´-√ns‚ BZy Iti-cp-hp-ambn

Ign-bp-∂p. Xe-tbmSv tNcp-∂- ÿew.

hnPm-Kn-cn-t]mse Hcp hi-tØ-°p≈

Ne\w am{Xw km[y-am-°p-∂p.

tKmf-c-k‘n

sX∂n- \o-ßp∂-

k‘n
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sskt\m-hn-b¬ kvXcw:

sskt\m-hn-b¬ {Zhw {khn-∏n-°p-∂p.

kv\mbp-°ƒ ̨  Aÿn-I-sf

ÿm\-{`wiw kw -̀hn-°msX

k‘n-bn¬ Dd-∏n®p \n¿Øp-∂p.

Im]vkyqƒ ̨  k‘nsb

s]mXn™v kwc-£n-°p∂p.

Nn{Xw 6.4 amXrIm Aÿn-k‘n

Aÿn

Xcp-Wmÿn ̨  Aÿn-Iƒ°n-S-bn-

ep≈ L¿jWw Hgn-hm-°p-∂p.sskt\m-hn-b¬{Zhw:

Aÿn-Iƒ°n-S-bn¬ Hcp

kvt\lIambn {]h¿Øn-°p-∂p.

Aÿn

k-‘n-IfpsS {]h¿Ø\w kpK-a-am-°p-∂-Xn\v AXns‚ LS\ F{X-am{Xw

A\p-tbm-Py-am-sW∂v ]cn-tim-[n-°mw. NphsS \¬In-bn-cn-°p∂ amXrIm

Aÿnk-‘n-bpsS Nn{Xw (6.4) kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ hni-I-e\w

sNbvXv kb≥kv Ub-dn-bn¬ Fgp-Xq.

kqN-I-ßƒ

$ Ne\w kpK-a-am-°p-∂Xn¬ sskt\m-hn-b¬ {Zhw, Xcp-Wmÿn

F∂nhbv°p≈ ]¶v.

$ kv\mbp-°-fpsS [¿aw. $ Im]vkyq-fns‚ [¿aw.

Ne-\-Øn\p klm-bn-°pI F∂-Xn¬ am{X-ambn HXp-ßp-∂n√ Aÿnhyh-

ÿ-bpsS [¿a-ßƒ. as‰-s¥√mw [¿a-ßƒ Aÿn-hy-hÿ \n¿h-ln-°p∂p≠v?

$ ico-c-Øn\v BIrXn \¬Ip∂p.

$ tIƒhn°v klm-bn-°p-∂p.

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

Aÿn-Iƒ°pw t]in-Iƒ°pw ]e- X-I-cm-dp-Ifpw kw`-hn-°m-dp-≠v. \¬In-b

hnh-cWw hni-I-e\w sNbvXpw hnh-cti-J-cWw \SØnbpw Aÿn-Iƒ°pw

t]in-Iƒ°pw kw`-hn-°p∂ XI-cm-dp-I-sf-∏‰n kb≥kv Ub-dn-bn¬ Ipdn∏v

Xbm-dm-°q.

k‘n-hmXw (Rheumatic Arthritis)

$ k‘n-I-fnse AWp-_m-[, ]cn-°p-Iƒ, {]mbm-[nIyw F∂nhbmWv ImcWw.

$ Xcp-Wm-ÿn-h-e-b-Øn\v XI-cm-dv.

$ Ak-l-\o-b-amb thZ-\, k‘n-Iƒ N-en-∏n-°m≥ Ign-bmØ Ah-ÿ.

Aÿn-ÿm\{`wiw (Dislocation)
$ k‘n-I-fnse Aÿn-Iƒ°v ÿm\-am-‰w.

$ kv\mbp-°ƒ°v XI-cmdv.

$ ITn-\-amb thZ-\, \o¿ho°w, Nen-∏n-°m≥ {]bmkw.
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Nn{Xw 6.5 _mlym-ÿn-IqSw D≈ Pohn-Iƒ

Pohn-Iƒ _mlym-ÿn-Iq-S-Øns‚ `mK-ßƒ

a\pjy≥ \Jw, apSn

Dc-K-ßƒ i¬°-ßƒ, \Jw

]´nI 6.4

Aÿn-IqSw C√m-sXbpw Ne\w

Ne\w Pohs‚ s]mXp-e-£-W-am-Wv. Aÿn-IqSw C√m-sXbpw Nen-°p∂

Pohn-I-fp-≠v. Ahbv°v khn-ti-j-amb Ne-t\m-]m-[n-Ifpw D≠v. Xmsg

sImSpØn-cn-°p∂ hnh-cWw hmbn-®v hyXykvX Ne-t\m]m-[n-I-sf-°p-dn®v

\nKa\-ßƒ cq]o-I-cn-°q.

Dfp°v (Sprain)
$ kv\mbp-°ƒ hen-bp-Itbm s]m´p-Itbm sNø¬.

$ ITn-\-amb th-Z-\, \o¿ho°w.

HmÃntbms]mtdm-knkv (Osteoporosis)

$ Aÿn-Iƒ°v _e-£-b-ap-≠mbn HSnhp kw`-hn-°p∂ Ah-ÿ.

$ Im¬ky-Øns‚ Ipdhv, D]m-]-N-b-{]-h¿Ø-\-ß-fpsS XI-cm-dv,

hn‰m-an≥ D bpsS Ipdhv F∂nh Imc-W-am-Imw.

$ CSp-s∏√v, aWn-_‘w, \s´√v F∂o `mK-ßsf IqSp-X¬ _m[n-°p-∂p.

t]io-£bw (Muscular dystrophy)
$ ]e Imc-W-ß-fm¬ t]in-Iƒ°v \miw D≠m-Ip∂ Ah-ÿ.

$ t]in-Iƒ Zp¿_-e-am-Ip-∂p.

$ km[m-c-W-bmbn ImW-s∏-Sp-∂Xv B¨Ip´n-I-fn-em-Wv.

AÿnIqSw t]in-°p-]p-dØv

\s -́√p≈ Pohn-I-fn-se√mw t]in-Iƒ°p-≈n-

em-Wt√m AÿnIqSw ImW-s∏-Sp-∂-Xv.

AXp-sIm≠v AXns\ B¥-cm-ÿn-IqSw

F∂p ]d-bmw. F∂m¬ \s´-√n-√mØ Pohn-

I-fpsS ico-c-Øn-\p-≈n¬ Aÿn-Iƒ Cs√-

¶nepw Ah-bn¬ ImWs∏Sp∂ _mlym-ÿn-

Iq-S-sØ-∏‰n ap≥¢m-kn¬ ]Tn-®n-´p-≈Xv

Hm¿°p-∂nt√? B¥-cm-ÿn-IqSw D≈ Pohn-

I-fnepw _mlym-ÿn-Iq-S-Øns‚ Awi-ßƒ

ImWp-∂p≠-t√m. Np‰pap≈ P¥p-°sf \nco-

£n®v ]´nI (6.4) ]q¿Øn-bm-°q.
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ko‰Iƒ

Nn{Xw 6.8 aÆnc

Nn{Xw 6.6 ]mc-ao-knbw

koenb

Nn{Xw 6.9

B¿´nIv tS¨

DØ-c-{[p-h-Øn¬ \n∂v

Z£n-W-{[p-h-Øn-te°pw

AhnsS \n∂p Xncn®pw

h¿jw-tXmdpw t]mbn -

hcp∂ k©mc{]nb≥.

]mc-ao-knbw (Paramecium)
Pe-ØneqsS apt∂m-´p -\o-ßm≥ ]mc-ao-kn-bsØ klm-bn-°p-∂Xv

koen-b- (Cilia) Ifm-Wv. tImtim-]-cn-X-e-Øn¬ ImW-s∏-Sp-∂ -\ofw

Ipd™ t{]m´o≥ -X-¥p-°-fmWv koen-b-Iƒ.

bq•o\ (Euglena)
bq•o-\-bpsS k©m-c-Øn\v klm-bn-°p-∂Xv ^vfsP-√w (Flagellum)
BWv. \ofw IqSnb Nm´- t]m-ep≈ t{]m´o≥-X-¥p-hmWv ^vfsP-√-w.

aÆnc (Earthworm)
aÆn-c-bpsS ico-c-Øn¬ c≠p-Xcw t]in-Iƒ

ImWp-∂p. he-b-t]-in-Iƒ (Circular muscles),
Zo¿Lt]-in-Iƒ (Longitudinal muscles) F∂n-h-

bmWv Ah. Ch-bpsS {Iam-\p-K-X-amb kt¶m-

N-hpw ]q¿h-ÿnXn {]m]n-°epw aÆn-c-bpsS

Ne\w km[y-am-°p-∂p. CXp IqSmsX ico-

tcm]cn-X-e-Øn-¬ \n∂v ]pd-tØ°p X≈n

\n¬°p∂ kq£va-ß-fmb ko‰Iƒ (Setae) k©m-c-Øn\v klm-bn-°p-∂p.

Ne-\hpw k©m-chpw

Ne-\hpw k©m-chpw XΩn-ep≈ hyXymkw F¥m-sW∂v Nn¥n-®n-´pt≠m?

ico-c-Øns‚ GsX-¶nepw Hcp ̀ mK-Øn\p-≠m-Ip∂ ÿm\m-¥-c-amWv Ne\w.

icocw samØ-ambn ÿm\m-¥-cWw sNøp-∂-Xn-s\-bmWv k©mcw F∂p

]d-bp-∂-Xv. {]Ir-Xnbn-te-°v t\m°q. -k-©mc coXn-I-fn¬ F{X-am{Xw sshhn-

[y-amWv P¥p-tem-I-Øn¬ \mw ImWp-∂-Xv.

P¥p-tem-I-Ønse k©mc sshhn-[y-ßsfIpdn®v hnh-c-ti-J-cWw \SØn

Hcp B¬_w Xbm-dm-°q.

v̂fsP√w

Nn{Xw 6.7 bq•o\

samWm¿°v ie`w

tZim-¥-c-K-a-\-Øn-\mbn

PohnXw Dgn™v h®n-cn -

°p∂ A¬∏m-bp-kmb

at\m-l-c-i-e`w.

lw_v _m°v Xnanw-Kew

`£-W-Øn\pw {]P-\-\-Øn\pw

th≠n 5000 Intem-ao-‰¿ hsc

ÿnc-ambn k©-cn -°p∂

]SpIq‰≥ kkvX-\n.
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Imfiw `qKp-cpXz_e-Øn-
s\-Xn-cmbn hf-cp-∂p.

thcp-Iƒ
`qKp-cpXz_e-
Øn-\v t\sc
hf-cp-∂p.

Imfiw Pe-Øn-s‚
FXn¿ Zni-bn¬

hf-cp-∂p.

thcp-Iƒ
Pe-Øn-\-

SptØ°p
hf-cp-∂p.

h≈n-s®Sn
Xmßn¬
Np‰n hf-
cp∂p.

kky-
N-e-\-ßƒ

Afim-ibw D¬∏m-Zn-∏n-°p∂ Nne cmk-h-
kvXp-°ƒ ]cm-K-\m-fnsb Afim-i-b-Øn-\-
Sp-tØ°p hf-cm≥ klm-bn-°p-∂p.

Imfiw {]Im-i-
Øn\p t\sc
hf-cp-∂p.

thcv {]Im-i-
Øns‚ FXn¿
Zni-bn¬ hf-cp-∂p.

Nn{Xo-I-cWw 6.3 kkyßfnse hnhn[ Ne-\-ßƒ

Pe-t{Sm-∏nI
Ne\w

{]Im-i-t{Sm-∏nI
Ne\w

cmk
-t{Sm-∏nI
Ne\w

kv]¿it{Sm-∏nI
Ne\w

`qKp-cpXz-t{Sm-∏nI
Ne\w

kky-ßƒ Nen°ptam?

F¥mWv \nß-fpsS A`n-{]mbw?

kky-ßfn¬ hnhn[ D±o-]-\-ßƒ°-\p-kr-X-ambn Ne-\-ß-fp-≠m-Ip-∂p≠v.

{]Imiw, `qKp-cpXzw, Pew, kv]¿iw, cmk-h-kvXp-°ƒ XpS-ßn-b-h-sb√mw

kky-Ne-\-ßƒ°v Imc-W-am-Ip∂ D±o-]-\-ß-fm-Wv. Nn{Xo-I-cWw (6.3) hni-

I-e\w sNbvXv NphsS tN¿Ø ]´nI (6.5) ]q¿Ønbm°q.

Nn{Xo-I-c-W-Øn¬, D±o-]-\-Zn-ibpw Ne-\-Zn-ibpw XΩn¬ Fs¥-¶nepw hn[Øn-

ep≈ _‘w ImWm-\m-hp∂pt≠m?
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Nn{Xw 6.10 sXm´m-hm-Sn-bnse Ne\w

]´nI 6.5

Ne\w D±o-]\w
Nen-°p∂

Ne-\-Zni
kky-`mKw

{]Imiw
Imfiw

thcp-Iƒ D±o-]-\-Znibv°v FXncmbn.

`qKp-cp-Xz-t{Sm-∏nINe\w Imfiw

 (Geotropism) thcp-Iƒ D±o-]-\-Znibv°v t\sc.

Pew
Imfiw

thcp-Iƒ

kv]¿it{Sm-∏nINe\w
kv]¿iw Imfiw

D-±o-]\w D≠m-°p∂ hkvXp-hn\v

(Haptotropism) t\¿t°m AXns\ Np‰n-tbm.

cmkt{Sm-∏nINe\w cmk-hkvXp°
]cm-K-\mfn

cmk-h-kvXp-°-fpsS km∂n[yap≈

(Chemotropism) fpsS km∂n[yw. Zni-bn-te-°v.

D±o-]-\-Zn-ibpw Ne-\-Zn-ibpw

XΩn¬ _‘ap≈ Ne-\-ß-

fmWv t{Sm∏nI Ne-\-ßƒ

(Tropic movements).

sXm´m-hm-Sn- \nßƒ°v kp]-cn-

Nn -X -am -W-t√m. F¥mWv

CXns‚ {]tXy-IX?

Nn{Xw (6.10) \nco-£n-°pI.

sXm´m-hm-Sn-s®-Sn-bpsS Ne\

Øn¬ D±o-]-\-Zn-ibpw Ne-\-Zn-ibpw XΩn¬ _‘-apt≠m?

D±o-]\Znibpw Ne-\-Zn-ibpw XΩn¬ _‘-an-√mØ CØcw Ne-\-ß-fmWv

\mÃnI Ne-\-ßƒ (Nastic movements). \mÃnINe-\-ßƒ°v Np‰p-]m-Sp-I-

fn¬ \n∂v IqSp-X¬ DZm-l-c-W-ßƒ Is≠-Ømtam?

\ΩpsS ico-c-Ønse hnhn[ `mK-ß-fpsS Ne\w Fßs\ km[y-am-Ip∂p

F∂v \mw I≠p-h-t√m. F{X-am{Xw k¶o¿W-amb {]h¿Ø-\-ß-fmWv \nan-

j-t\-c-Øn-\p-≈n¬ \S-°p-∂-Xv. \ΩpsS BIm-c-`w-Kn°pw Ne-\-ßƒ°pw

Aÿn-hy-h-ÿ-bp-sSbpw t]in-I-fp-sSbpw ka-\znX {]h¿Ø-\-ß-fmWv klm-

bn-°p-∂-Xv. Cu Ah-bhhyh-ÿ-Isf \mw {i≤-tbmsS kwc--£n-t°-≠-

Xt√?
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1. t]io-¢a-Øn\v ImcWw?

A. t]io-tIm-i-ßƒ°v •qt°m-kns‚ A`mhw.

B. t]io-tIm-i-ßƒ°v HmIvkn-Ps‚ A`mhw.

C. t]io-tIm-i-ß-fn¬ Im¿_¨ ssUHmIvssk-Uns‚ Afhv IqSp-∂Xv.

D. tImi-iz-k\w \ne-bv°p-∂-Xv.

2. Nn{Xw \nco-£n®v NphsS tN¿Øn-cn-°p∂ tNmZy-ßƒ°v DØ-c-w FgpXpI.

(a) Nn{X-Øn¬ ImWp-∂-Xp-t]mse Hcp sNSnsb GXm\pw Znhkw \n›e-ambn h®n-

cp-∂m¬ AXns‚ thcv, Imfiw F∂n-h-bpsS hf¿®-bn¬ F¥p-am‰w \nco-£n-°m-

\mIpw? F¥p-sIm≠v?

(b) Cu kwhn-[m\w XpS¿®-bmbn kmh-[m\w Id°ns°m≠n-cp-∂m¬ thcv, Imfiw

F∂n-h-bn¬ F¥p am‰-w D-≠m-Ipw?

3. Iq´-Øn¬ s]Sm-ØXv Is≠Øn ImcWw Fgp-Xp-I.

$ ]pg-bpsS Xoc-Øp≈ sXßp-Iƒ ]pg-bn-te°p Nm™p hf-cp∂p.

$ InW-dn\v kao]w \n¬°p∂ ac-ß-fpsS thcp-Iƒ InW-‰n-te°p hf-cp-∂p.

$ sXm´m-hmSns®Sn-sb sXmSp-tºmƒ Iqºp-∂p.

$ kky-ß-fpsS thcp-Iƒ `qKp-cp-Xz-Øn\v t\sc hf-cp-∂p.

1. Nn{X-Øn¬ ImWp-∂-Xp-t]mse Hcp s]´nbn¬ ac-s∏m-Snbpw, Pew \nd® a¨Iehpw

{Iao-I-cn®v, ]b¿hn-Øp-Iƒ s]´n-bv°p≈n¬ ]e-`m-K-ß-fn-embn \nt£-]n-°p-I.

]b-¿-hnØv

ac-s∏mSn

Pew \nd®

a¨Iew

GXm\pw Znh-k-ßƒ°p-tijw hfsc {i≤-tbmsS a¨Iew ]pdsØSp°pI. thcp-I-

fpsS hf¿®m-Zni a\- n-em-°q. \nK-a-\-ßƒ FgpXq.

2. hymbm-a-Øns‚ {]m[m\yw ImWn-°p∂ t]mÃ¿ \n¿an®v {]Z¿in-∏n-°q.



Ip´nbpsS kwibw {i≤n®t√m?

GItImiamb kn‡mfiØn¬ \n∂mWv hf¿® XpSßp∂Xv. AXn¬ \n∂v

tImihn`P\Øns‚ {]m[m\yw Fs¥∂v a\ nembn°mWpat√m. F∂m¬

tImihn`P\w \S∂XpsIm≠pam{Xw hf¿® km[yamIptam?

\¬Inbncn°p∂ Nn{XoIcWw (7.1), hnhcWw F∂nh kqNIßfpsS

ASnÿm\Øn¬ hniIe\w sNbvXv Ipdn∏v Xbmdm°n kb≥kv Ubdnbn¬

FgpXq.

tImiw hn`Pn®v

c≠mbm¬ Hmtcm∂nepw

t{Imatkmw kwJy 46 s‚

]IpXnbmht≠?
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Nn{Xo-I-cWw 7.1 tImiN{Iw

$ tImimw-K-ßfpsS

FÆw

h¿[n-°p∂p.

$ tImi-{ZhyØns‚

Afhv IqSp-∂p.

$ tImi-h-ep∏w IqSp-∂p.

$ P\n-XI hkvXp Cc-´n-

°p-∂p.

Hcp tImiw ]q¿Whf¿®sbØnb tImiambn amdp∂Xv C‚¿t^-kn-em-

Wv. ]q¿Whf¿®sbØnb tImiw hn`P\L´ØneqsS ]p{XnIm

tImißfmbn amdp∂p. C‚¿t^kv, hn`-P-\-L´w F∂nh Nm{InIambn

Bh¿Øn-°s∏Sp∂Xn\m¬ c≠pwIqSn Dƒs∏SpØn tImiN{Iw

F∂p]dbp∂p. tImi-hn-`-P-\-hpw tImi-h-f¿®bpamWv ico-c-h-f¿®- km[y-

am-°p-∂-Xv.

kqN-I-ßƒ

$ tImi-hn-`-P-\-Øns‚ apJyL´ßƒ

$ C‚¿t^kn¬ \S°p∂ {][m\am‰ßƒ

$ tImiN{Ihpw tImihf¿®bpw

tImi-hn-`-P-\hpw tImi-h-f¿®bpw XΩn-ep≈ ]c-kv]-c-_‘w a\- n-em-b-

t√m. tImihn-`-P\w c≠v Xc-Øn-ep-≠v ˛ {Ia-`w-Khpw Du\-`w-Khpw.

{Ia-̀ wKw (Mitosis)

icochf¿®sb klm-bn-°p∂ tImi-hn-`-P\ coXn-bmWv {Ia`wKw. Hcp

amXrtImiw hn`Pn®v c≠v ]p{XnImtImißfmIp∂ {]{InbbmWnXv.

{Ia`wKØn¬ BZyw \S°p∂Xv \yq¢nbkns‚ hn`P\amWv. Cu L´w

Imcn-tbm-ssI-\-knkv F∂v Adn-b-s∏-Sp-∂p.
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t{]mt -̂kns‚

Bcw`w
t{]mt -̂kns‚

Ah-km\w

s{Imam-‰n≥

PmenI

\yq¢n-bkv
t{Imatkmw

Cc-́ n® Ah-ÿ-bn¬

t{]mt^kv

sk≥{Sn-

tbm-fp-Iƒ

Ioe-X-¥p-

°ƒ

a¿aIw

Ioe-X¥p°ƒ

sa‰mt^kv

sk≥t{Sm-an-b¿

s{Imam-‰nUv

$ t{ImatkmapIfpsS

ÿm\hpw {Iao-I-c-Whpw.

$ IoeX¥p°fpw

t{ImatkmapIfpw.

kqNIßƒ

$ s{Imam‰n≥ PmenIbv°v

kw`hn°p∂ am‰w.

$ t{ImatkmapIfpsS FÆw.

$ a¿aIØn\pw a¿akvXcØn\pw

D≠mIp∂ am‰w.

$ Ioe-X-¥p-°-fpsS cq]o-Ic--Ww.

sk≥t{Smtkmw C√mØ-Xn-

\m¬ kky-tIm -i -Øn¬

sk≥{Sn-tbm-fp-Iƒ C√m-sX-

bmWv Ioe-X-¥p-°ƒ cq]w

sIm≈p∂-Xv.

$ s{Imam‰nUpIƒ°v hcp∂

am‰w.

$ ]p{XnImt{ImatkmapIfpsS

cq]s∏S¬.

$ ]p {X nIm\y q¢ nbkpIfpsS

cq]s∏S¬.

$ ]p {XnIm\yq¢n -bkpIfpsS

FÆw.

$ Hmtcm ]p{XnIm\yq¢n-bkntebpw

t{ImatkmapIfpsS FÆw.

Nn{Xo-I-cWw 7.2 \yq¢n-b-kns‚ hn`-P\L´-ßƒ

]p{XnIm

\yq¢n-

bkpIƒ

Sotemt^kv

]p{XnIm

t{Ima-tkm-

ap-Iƒ

A\m-t^kv

ImcntbmssI\-knkv (Karyokinesis)

\yq¢n-b-kns‚ hn`-P\w \mev L´-ß-fn-eq-sS-bmWv ]q¿Øn-bm-Ip-∂-Xv. \¬In-bn-cn°p∂  Nn{Xo-

I-cWw (7.2) kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv \yq¢n-b-kns‚ -hn-̀ -P\w \S-°p-

tºmƒ kw -̀hn-°p∂ am‰-ßsf°p-dn®p≈ ]´nI (7.1) ]q¿Øo-I-cn-°q.
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πmkvam-kvX-cw

tImi-Øns‚

a[y-̀ mKØmbn

Dƒh-en-bp∂p.

]p{XnIm

tImi-ßƒ

Nn{Xo-I-cWw 7.3 tImi-{Z-hy-hn-`-P\w ˛ P¥p-tIm-i-Øn¬

]p{XnIm \yq¢n-b-

kpIƒ°v CS-bn -

embn sNdpkvXc

k©n-Iƒ cq]s∏-

Sp∂p.

sNdpkvXck©n -Iƒ

tN¿∂v tImi-̂ -eIw cq]-

s∏-Sp-∂p. tImi-^-e-Iw

Ccp- h-i-tØ°pw hf¿∂v

πmkvam -kvX-c -hp -ambn

tNcp-∂p.

]p{XnImtImi-ßƒ

Nn{Xo-I-cWw 7.4 tImi-{Z-hy-hn-`-P\w ˛ kky-tIm-i-Øn¬

\yq¢n-bkns‚ hn`-P\w

L´-ßƒ am‰-ßƒ

]´nI 7.1

\yq¢n-b-kns‚ hn`-P\w ]q¿ØnbmIp∂tXmsS amXrtImi-Øn¬ c≠v

]p{XnIm\yq¢n-b-kp-Iƒ D≠m-Ip∂p. Ch-bn¬ t{ImatkmapIfpsS FÆØn\v

am‰ap≠mIp∂ns√∂v a\ nem°nbt√m. \nehnse tImiw c≠v tImi-

ßfmbn amdntbm? Fßs\bmWv Cu tImiw c≠v ]p{XnIm-tImi-

ßfmIp∂Xv?

tImi-{Z-hyw IqSn hn -̀Pn°ptºmƒ am{Xta tImi-hn-̀ -P\w ]q¿Øn-bm-Ip∂p≈q.

tImi-{Z-hy-hn-`-P\w sskt‰m-ssI-\-knkv F∂-dn-b-s∏-Sp-∂p. \yq¢n-b-kns‚

hn -̀P-\-L-́ -ßƒ P¥ptIm-i-Ønepw kkytIm-i-Ønepw Gsd-°psd kam-\-

amWv. F∂m¬ P¥p-tIm-i-ß-fn-sebpw kky-tIm-i-ß-fn-sebpw tImi-{Z-hy-

hn-`-P\w kam-\am-tWm? Nn{Xo-I-cWw (7.3, 7.4) \nco-£n®v hyXym-k-ßƒ

enÃv sNøq.

sskt‰m-ssI-\-knkv (Cytokinesis)
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kqN-I-ßƒ

$ πmkvam-kvX-c-Øn\v kw`-hn-°p∂ am‰w.

$ tImi-^eIw cq]-s∏-S¬.

tImi-hn-`-P-\^e-ambn D≠m-Ip∂ ]p{Xn-Im-tIm-i-ßƒ hf¿∂v ho≠pw hn`-

P-\-Øn\v hnt[-b-am-Ip-∂p. Hmtcm XhW hn`Pn°ptºmgpw P\nXIhkvXp

Cc´n®tijamWv tImiw hn`Pn°p∂Xv. AXn\m¬ F{X-X-hW tImi-hn-

`-P\w \S-∂mepw tImi-Ønse t{Imatkmw kwJybv°v am‰w hcp-∂n√.

CXmWv {Ia-`w-K-Øns‚ {]tXy-I-X.

D≈n-bpsS thcns‚ A{K-`m-KØv \S-°p∂ {Ia-`wKw A[ym-]n-I-bpsS

klm-b-tØmsS \nco-£n®v {]mIvSn-°¬ dnt°m¿Uv Xbm-dm-°q.

{Ia-`wKw Hcp \nb-{¥nX {]h¿Ø-\-am-Wv. Cu \nb-{¥nX {]h¿Ø-\-Øn¬

XI-cm-dp-Iƒ kw`-hn-°p-∂Xpaqew tImiw Aan-X-ambn hn`-Pn®v {Ia-clnX-

ambn s]cp-Ip-∂p. Cu Ah-ÿ-bmWv Im≥k-dn-tebv°v \bn-°p-∂-Xv.

Ie-I-fpsS tISp-]m-Sp-Iƒ ]cn-l-cn-°p-∂Xpw icochf¿® km[y-am-Ip-∂Xpw

{Ia-`w-K-Øn-eq-sSbmWv.

hf¿®-bpsS hnhn[L -́ßƒ

a\p-jys‚ hf¿®-bnse hnhn[ L´-ßƒ ap≥¢mkpIfn¬ \nßƒ

]Tn®n´nt√?

L´ßƒ enÃv sNøq.

$ kn‡mfiw $

$ {`qWw $

$ K¿`-ÿ-inip $

$

a\pjyhf¿®bn¬ khntijXIfpsS ImeL´amWv Iuamcw. Iuam-c-{]mbw

GI-tZiw 10 apX¬ 19 hb- p-h-sc-bm-Wv. 20 IfpsS XpS-°-Øn¬ Xs∂ Hcp

hy‡n-bpsS hf¿® ]q¿ØnbmIp-∂p. icocw ]n∂oSv hfcp∂n√. ]ns∂

\oßp∂Xv hm¿[-Iy-Øn-te-°m-Wv. F∂m¬ hm¿[Iyw {]I-S-am-Ip-∂-Xn\v

]ns∂bpw Ipsd-b-[nIw h¿j-ßƒ th≠n-h-cpw.

hm¿[Iyw Pohn-X-Øns‚ A\n-hm-cy-X-bm-Wv. -
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A∏q∏m Rm≥

klm-bn°s´?

hm¿[IyØns‚ khntijXIƒ

hm¿[Iyw F∂ Ah-ÿ-bn¬ a‰p L´-ß-fn¬ \n∂v XnI®pw hyXy-kvX-

amb am‰-ßƒ kw`-hn-°p-∂p. hm¿[-Iy-Im-esØ imco-cnI {]tXy-I-X-Iƒ

Fs¥-√m-amWv?

NphsS \¬Inb hkvXpXIƒ hniIe\w sNøq.

$ tImi-hn-`-P\ \nc°v Ipd-bp-∂p.

$ tImi-Øn-te-°p≈ HmIvkn-Ps‚ e`yX Ipd-bp-∂p.

$ tImi-ßƒ IqSp-X-embn \in-°p-∂p.

$ t]in-Iƒ ipjvIn-°p-∂p.

$ Du¿tPm¬∏m-Z\w Ipd-bp-∂p.

$ C{μn-b-ß-fpsS Imcy-£-aX Ipd-bp-∂p.

\nßƒ CØcØn¬ apXn¿∂hsc klmbn°mdpt≠m?

\msf \mapw hr≤cmIpw F∂v Hm¿°pI. \Ωƒ apXn¿∂-h-tcmSv Fß-s\-

bmWv s]cp-am-td≠Xv? Ah-tcmSv \ΩpsS kao-]\w Fß-s\-bm-bn-cn-°Ww?

¢m n¬ N¿® sNøq.

a\p-jy-Po-hn-X-Øn¬ hyXykvX Ime-L-́ -ßƒ Ds≠∂v a\- nembt√m. kmaq-

-ln-Ihpw kmwkvIm-cn-I-hp-amb khn-ti-j-X-I-ƒ IqSn-t®¿∂-XmWv am\-h-cm-

in-bpsS hf¿®. F∂m¬ CXc Pohn-Isf kw_-‘n-®n-S-tØmfw hf¿®-

bn¬ Poh-imkv{X-]-c-amb {]tXy-I-X-Iƒ am{X-amWv Dƒt®¿∂n-cn-°p-∂-Xv.

AXn¬ Xs∂ kky-h-f¿®bpw P¥p-h-f¿®bpw kam-\-a-√.

\¬In-bn-cn-°p∂ Im¿´q¨ {i≤n-°q.
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CXmWv I∂nac tX°v.
CXn\v 465 h¿jtØmfw
]g°ap≠v. Ct∏mgpw

hf¿∂psIm≠ncn°p∂p.

a\p-jy-\n-ßs\
hf¿∂psIm≠n-cn-

°p-∂n-√-t√m,
AsX¥m?

Ip´n-bpsS kwibw \ymb-at√.

a\p-jys‚bpw acØns‚bpw hf¿® Hcpt]m-se-bmtWm?

kky-ßfnse hf¿®bpw P¥p-°-fnse hf¿®bpw XΩn-ep≈ hyXym-k-ß-

sf-s¥√m-am-Wv? Xmc-Xayw sNbvXv ]´n-I -(7.2) ]q¿Øn-bm-°q.

P¥p°ƒ kkyßƒ

$ -P¥p°ƒ Hcp \n›nX $

L´w hsc-am{Xw hf-cp∂p

$ $

]´nI 7.2

kky-h-f¿® \S-°p-∂Xv sacn-Ã-anItImi-ß-fpsS Xzcn-X-K-Xn-bn-ep-≈ tImi-

hn-`-P\hpw  tImi-ssh-hn-[y-h¬°-c-Whpw aqe-amsW∂v \nßƒ a\- n-em-

°n-bn´p-≠t√m. sacn-Ã-anItImi-ß-ƒ D≈XpsIm-≠mWv Pohn-X-Imew

apgph≥ kky-ßƒ°p hf-cm≥ Ign-bp-∂-Xv.

sacnÃanItImißƒ kkyßfn¬ FhnsSsb√mamWv ImWs∏Sp∂Xv?

Nn{XoIcWw (7.5) kqNIßfpsS ASnÿm\Øn¬ hniIe\w sNbvXv Ipdn∏v

Xbmdm°q.
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Nn{XoIcWw 7.6  Aao-_-bpsS hn`-P\w

]p{XnImtImißƒ

amXrtImiw

kqNIßƒ

$ kkyhf¿® Nne `mKßfn¬ am{Xw tI{μoIcn°m\p≈ ImcWw.

$ GI_oP]{X kkyßfnse Imfiw Zzn_oP]{X kkyßfptS

Xns\°mƒ thKØn¬ Zo¿Ln°p∂Xn\v ImcWw.

$ GI_oP]{X kkyßƒ Hcp ]cn[nbn¬ IqSpX¬ hÆw

hbv°mØXn\v ImcWw.

kkyßfn¬ ImWs∏Sp∂Xpt]mse P¥p°fn¬ {]tXyIw

hf¿®mtI{μßfn√. P¥p°fn¬ hf¿®mL´Øn¬ icocØns‚ F√m

`mKßfnepw hf¿® \S°p∂p.

kky-ß-fn¬ \n∂pw P¥p-°-fn¬ \n∂pw hyXy-kvX-amb coXn-bn¬ hf-cp∂

Pohn-I-fn-t√ ?

hf¿® GI-tImi Pohn-I-fn¬

GI-tImiPohn-IfpsSbpw _lp-tIm-i-Po-hn-IfpsSbpw hf¿® Hcp-t]m-se-bm-

tWm? GI-tImiPohn-I-fn¬ tImi-hn-`-P\w hf¿®-bn-te-°mtWm {]Xyp¬

∏m-Z-\-Øn-te-°mtWm \bn-°p-∂Xv? Aao-_-bpsS hn`-P-\-Øns‚ Nn{Xo-I-

cWw \nco-£n®v \nK-a\w cq]o-I-cn-°q.

thcn¬

ImfiØn¬

]¿hw

]¿hm¥cw

A{Ksa-cnÃw (Apical meristem) thcn-s‚bpw

Imfi-Øn-s‚bpw \ofw IqSm≥ klm-bn-

°p∂p.

]m¿iz-sa-cnÃw (Lateral meristem) Imfiw,

thcv F∂nh hÆw hbv°m≥ klm-bn-°p-∂p.

Zzn-_o-P-]{X kky-ß-fn¬ am{Xw ImW-s∏-Sp∂p.

]¿hm-¥csacnÃw (Intercalary meristem)

Imfiw \ofw IqSm≥ klm-bn-°p-∂p. GI

_o-P-]-{X- kky-ß-fpsS ]¿hØn\p- (node)
apI-fn¬ ImW-s∏-Sp-∂p.

Nn{XoIcWw 7.5 hnhn-[-Xcw sacn-Ãw
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a\pjys‚ tImißfn¬

46 t{ImatkmapIfmWt√m.

F¶n¬ ]pw_oPhpw Afihpw

kwtbmPn®p≠mIp∂

kn‡mfiØn¬

92 t{ImatkmapIƒ

D≠mtI≠Xt√?

GI-tIm-i-Po-hn-I-fn¬ {Ia-̀ w-Kw {]Xyp¬∏m-Z-\-Øn-te-°mWv \bn-°p-∂-sX∂v

a\- n-em-b-t√m. F∂m¬ ssewKnI {]Xyp¬∏m-Z\w \S-Øp∂ Pohn-I-fn¬

CXv F{X-tØmfw _m[-I-am-Wv?

{Ia-`wKw am{X-amtWm ico-c-Øn¬ kw`-hn-°p-∂Xv? NphsS sImSp-Øn-cn-

°p∂ Im¿´q¨ \nco-£n-°q.

CØcw kwi-b-ßƒ \nßƒ°pw D≠m-bn-́ pt≠m? NphsS sImSp-Øn-cn-°p∂

Nn{Xo-I-cWw (7.7) \nco-£n®v \nK-a\w cq]o-I-cn°q.

t{Imatkmw kwJy 4646

Afiw
23

]pw_oPw
23

kn‡mfiw
46

Nn{XoIcWw 7.7
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Nn{XoIcWw 7.8 Du\`wKw

]pcp-j≥ kv{Xo

23 23

23 23 23 23

46

23

23

]pw_o-P-ßƒ

Afiw
t]mfm¿ t_mUnIƒ

({]Xyp-¬∏m-Z-\-tijn

C√m-Ø- Ch \in-®p-

t]m-Ip-∂p.)

Du\-̀ wKw I

_otPm¬∏m-ZI

tIm-i-ßƒ

Du\-̀ wKw II

23 23 23

23

46

Du\-`wKw (Meiosis)

_oP-tIm-i-ßƒ cq]-s∏-Sp∂ tImi-hn-`-P-\-co-Xn-bmWv Du\-`wKw.

ssewKn-Im-h-b-h-ß-fnse _otPm¬∏mZ-I-tIm-i-ß-fn-emWv Du\-`wKw

\S-°p∂-Xv. 46 t{Ima-tkm-ap-I-fp≈ a\p-jy-\nse _otPm¬∏m-ZItImiw

XpS¿®-bmbn c≠p-X-hW hn`-Pn-°p-∂p. Du\-`w-K-Ønse Cu hn`-P-\-

ßƒ bYm-{Iaw Du\-`wKw I, Du\-`wKw II F∂-dn-b-s∏-Sp-∂p. Du\-

`wKw I ¬ t{Imatkmw kwJy ]Ip-Xn-bmIp-∂p. XXv^-e-ambn 23 t{Ima-

tkm-ap-Iƒ hoXap≈ c≠v ]p{Xn-Im-tIm-i-ß-fp-≠m-Ip-∂p. Du\-`wKw

II ¬ Hmtcm ]p{Xn-Im-tIm-ihpw ho≠pw hn`-Pn-°p-∂p. Du\-`wKw II
{Ia-`w-K-Øn\v kam-\-am-Wv. Cu hn`-P-\-Øn¬ t{Imatkmw kwJybv°v

hyXym-k-ap-≠m-Ip-∂n-√.

]pcp-j-\n¬ Du\-̀ w-K-Øns‚ ̂ e-ambn Hcp _otPm¬∏m-ZItImi-Øn¬

\n∂v 23 t{Ima-tkm-ap-I-fp≈ \mev ]pw_oPßƒ D≠m-Ip-∂p. F∂m¬

kv{XoI-fn¬ Hcp _otPm¬∏mZ-I-tIm-i-Øn¬ \n∂v Hcp Afiw am{Xta

cq]-s∏-Sp-∂p-≈q.

kqN-I-ßƒ

$ _otPm¬∏m-Z-I-tIm-i-ß-fnse t{Ima-tkm-ap-I-fpsS FÆw.

$ {Ia-`w-K-Øn¬ \n∂v Du\-`wKw I s‚ hyXymkw.

hnh-c-Whpw Nn{Xo-I-c-Whpw (7.8) kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ hni-I-

e\w sNbvXv \nK-a-\-Øns‚ km[pX ]cn-tim-[n°q.
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icoctImißƒ
_otPm¬∏mZI

tImißƒ

$ Du\-`wKw II Dw {Ia-`w-Khpw XΩn-ep≈ kam-\X.

$ Hcp _otPm¬∏m-ZItImi-Øn¬ \n∂v cq]-s∏-Sp∂ ]pw_o-P-Øns‚bpw

Afi-Øns‚bpw FÆ-Ønep≈ hyXym-k-w.

]pw_o-Phpw Afihpw IqSn-t®¿∂p-≠m-Ip∂ kn‡m-fi-Øn¬ t{Imatkmw

kwJy 46 BIp-∂-sX-ß-s\-sb∂v a\- n-em-b-t√m. ssewKnI {]Xyp¬∏m-

Z\w \S-°p∂ Pohn-I-fn¬ F{X- X-e-apdIƒ Ign-™mepw t{Imatkmw kwJy

ÿnc-ambn \ne-\n¿Ø-s∏-Sp-∂Xv Du\-`wKØneq-sS-bm-Wv.

{Ia-`w-Khpw Du\-`w-Khpw Xmc-Xayw sNbvXv ]´n-I- (7.3) ]q¿Øn-bm-°q.

        {Ia-`wKw       Du\-`wKw

GXv Xcw -tIm-i-ß-fn¬ \S-°p∂p.

t{Imatkmw kwJy-bn¬ hcp∂ am‰w

]p{XnImtImi-ß-fpsS FÆw

{]m[m\yw

]´nI 7.3 {Ia-`w-Khpw Du\-`w-Khpw

icochf¿®bpw hnImkhpw tImihn`P\sØ B{ibn®ncn°p∂p.

tImihn`P\Ønse khntijXIfmWv PohnIfpsS X\nabpw XpS¿®bpw

Dd∏phcpØp∂Xv. icochf¿® k¥penXambncn°Ww.  tImihn`P\Øn

se k¥penXmhÿ XIcmdnemIp∂Xv Im≥k¿ t]mep≈ tcmKßƒ°v

ImcWamIp∂p. AXpt]mse kaqlØns‚ Ak¥penXamb hf¿®bpw

hnIk\hpw, ]cnÿnXn \miØn\pw {]IrXnZpc¥ßƒ°pw  hgnhbv°mw.

1. \yq¢n-bkns‚ hn -̀P-\-Øn¬ ]p{XnImt{Ima-tkmapIƒ cq]w-sIm-≈p∂

L´w.

A. t{]mt^kv B. sa‰m-t^kv

C. A\m-t^kv D. Sotem-t^kv

2. kky-ß-fpsS hyXy-kvX- `m-K-ß-fnse sacn-Ã-ap-Ifpw Ah-bpsS [¿a-

ßfpw ]´-nI-s∏-Sp-Øp-I.

3. kv{XoI-fn¬ Hcp _otPm¬∏m-ZItImi-Øn¬ \n∂pw Hcp Afiw

am{Xw D≠m-Ip-tºmƒ ]pcp-j≥am-cn¬ H∂n¬°q-Sp-X¬ ]pw_o-P-ßƒ

D≠m-Ip-∂p. ImcWw F¥v?
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A B

4. Nn{Xw \nco-£n-°p-I.

a. {Ia-`w-K-Ønse GXp L´-ßfmWv Nn{XØn¬ kqNn-∏n-®ncn°p-

∂Xv?

b. Cu L´-ßfn¬ t{Ima-tkm-ap-Iƒ°p-≠m-Ip∂ am‰-ßƒ Fs¥-

√m-amWv?

1. "hm¿[IyØnseØnbhtcmSv \ΩpsS kao]\w Fßs\bmbncn

°Ww' F∂v t_m[ys∏SpØp∂Xn\v ¢mkv XeØn¬ skan\m¿

kwLSn∏n°pI.

2. kkyßfnse hf¿® \nco£n°p∂Xn\v klmbIamb ssSw em]vkv

hoUntbmIƒ DNnXamb imkv{Xsh_vssk‰pIƒ kμ¿in®v

\nco£n°pI.



`mc-X-Øns‚ `c-W-L-S\

`mKw IV I

auenI I¿Ø-hy-ßƒ

51 I. auenI I¿Ø-hy-ßƒ ˛ Xmsg-∏-d-bp-∂h `mc-X-Ønse Hmtcm

]uc-s‚bpw I¿Øhyw Bbn-cn-°p-∂-XmWv:

(I) `c-W-L-S-\sb A\p-k-cn-°p-Ibpw AXns‚ BZ¿i-ß-sfbpw ÿm]-\-ß-sfbpw

tZiob]Xm-I-sbbpw tZiobKm\-sØbpw BZ-cn-°p-Ibpw sNøpI;

(J) kzmX-{¥y-Øn-\p-th-≠n-bp≈ \ΩpsS tZiobka-c-Øn\v {]tNm-Z\w \¬Inb al-\o-bm-

Z¿i-ßsf ]cn-t]m-jn-∏n-°p-Ibpw ]n≥Xp-S-cp-Ibpw sNøpI;

(K) `mc-X-Øns‚ ]c-am-[n-Im-chpw sFIyhpw AJ-fi-Xbpw \ne-\n¿Øp-Ibpw kwc-£n-°p-

Ibpw sNøpI;

(L) cmPysØ ImØp-kq-£n-°p-Ibpw tZiob tkh\w A\p-jvTn-°p-hm≥ Bhiy-s∏-Sp-tºmƒ

A\p-jvTn-°p-Ibpw sNøpI;

(M) aX-]-chpw `mjm-]-chpw {]mtZ-in-Ihpw hn`m-Ko-b-hp-amb sshhn-[y-ßƒ°Xo-X-ambn `mc-

X-Ønse F√m P\-ßƒ°p-an-S-bn¬, kulm¿Zhpw s]mXp-hmb kmtlm-Z-cy-a-t\m-̀ m-hhpw

]pe¿Øp-I.  kv{XoI-fpsS A¥- n\v Ipdhp hcp-Øp∂ BNm-c-ßƒ ]cn-Xy-Pn-°pI;

(N) \ΩpsS kwkvIm-cka-\zb-Øns‚ kº-∂-amb ]mc-º-cysØ hne-a-Xn-°p-Ibpw \ne-\n-dp-

Øp-Ibpw sNøpI;

(O) h\-ßfpw XSm-I-ßfpw \Zn-Ifpw h\yPo-hn-Ifpw Dƒs∏-Sp∂ {]IrXym D≈ ]cn-ÿnXn

kwc-£n-°p-Ibpw A`n-hr-≤n-s∏-Sp-Øp-Ibpw Pohn-I-tfmSv ImcpWyw ImWn-°p-Ibpw

sNøpI;

(P) imkv{Xo-b-amb ImgvN-∏mSpw am\-hn-I-Xbpw, At\z-j-W-Øn\pw ]cnjvIcWØn\pw D≈

at\m-̀ m-hhpw hnI-kn-∏n-°pI;

(Q) s]mXp-kzØv ]cn-c-£n-°p-Ibpw i]Yw sNbvXv A{Iaw Dt]-£n-°p-Ibpw sNøpI;

(R) cmjv{Sw bXv\-Øn-s‚bpw e£y-{]m-]vXn-bp-sSbpw D∂-X-X-e-ß-fn-te°v \nc¥cw Db-c-Ø-

°-hÆw hy‡n-]-chpw Iq´m-b-Xp-amb {]h¿Ø-\-Øns‚ F√m afi-e-ß-fnepw D¬Ir-

jvS-X-bv°p-th≠n A[zm-\n-°p-I.

(S) Bdn\pw ]Xn-\m-en\pw CSbv°v {]mb-ap≈ Xs‚ Ip´nt°m Xs‚ kwc-£-W-bn-ep≈

Ip´n-Iƒt°m, AXXp kwKXn t]mse, amXm-]n-Xm-°tfm c£mI¿Ømthm hnZym-̀ ym-k-

Øn-\p≈ Ah-k-c-ßƒ G¿s∏-Sp-Øp-I.

{]Ir-Xn-sb kwc-£n-°q; {]Ir-Xn-hn-`-h-ß-sfbpw

\mw Pohn-°p∂ Np‰p-]m-Sns‚ Btcm-Kyw ImØpc£n-°p-∂-Xn¬ h\-ßƒ°v kp{]-

[m-\ ]¶m-Wp-≈-Xv. IpSn-°m-\p≈ ip≤-Pew, ip≤-hm-bp, A¥-co£ Xm]-\n-e-bnse

{Iao-I-cWw, Imem-hÿm\n¿W-bw, \ΩpsS Blm-c-Øns‚ t{kmX- mb IrjnbpsS

]cn-]m-e\w XpSßn Poh≥ \ne-\n¿Øp-∂-Xn-\p≈ Hmtcm \n¿WmbI L -́Ønepw

h\-ß-fmWv \ΩpsS Icp-X¬.

h\-ß-fnse At¥-hm-kn-I-fmWv h\-y-Po-hn-Iƒ. Hmtcm h\-y-Po-hn°pw AXv Pohn-°p∂

Np‰p]m-Sn¬ Ah-cp-tS-Xmb [¿aw \n¿h-ln-°m-\p-≠v. kk-y-ß-fpsS ]cm-K-Ww, hnØphnX-

cWw. ImSns‚ XpS¿®, XpS-ßn--b-h-bn¬ h\-y-Po-hn-Iƒ°v apJy ]¶m-Wp-≈-Xv.

kzm-̀ m-hnI {]Ir-Xn-bpsS ̀ mK-amb h\-ßƒ, XSm-I-ßƒ, \Zn-Iƒ, h\-y-Po-hn-Iƒ F∂n-

hsb kwc-£nt°≠Xpw ]cn-t]m-jn-∏n-t°≠Xpw  \mw Hmtcm-cp-Ø-cp-tSbpw IS-abm-

Wv. H∏w, kl-Po-hn-I-tfmSv \mw A\p-I-ºbp≈-h--cm-bn-cn-°p-Ibpw thW-sa∂v ̀ c-W-

L-S-\-bpsS 51(g) A\ptOZw F√m ]u-c-∑m-tcbpw {]tX-yIw Hm¿a-s∏-Sp-Øp-∂p.

h\˛h\-y-Pohnkwc-£-W-Øn-\mbn h\w hIp∏v \S-Øp∂ Nne {]h¿Ø-\-ßƒ:

$ h\hn⁄m\ hym-]-\-Øn-\mbn kvIqfp-Ifn¬ t^mdkv{Sn ¢∫p-Iƒ.

$ ]cn-ÿnXnkulrZ hnt\mZk©mcw t{]m’m-ln-∏n-°p-∂-Xns‚ ̀ mK-ambn Ct°m

Sqdnkw tI{μ-ßƒ.

$ h\w˛h\-PohnhnZ-ym-̀ -ym-k-Øns‚ `mK-ambn {]IrXn]T\ Iym-ºp-Iƒ.

$ s]mXpÿe-ß-fn¬ lcn-XhXvI-cWw.

$ Imhv kwc-£-W-Øn\v kmº-ØnIklmbw.

$ ISema kwc-£W]≤Xn

$ lcn-X-h-¬°-cW cwKØv {Inbm-flI kw`m-h-\-Iƒ \¬Ip-∂-h¿°v h\-an{X

Ahm¿Uv.

$ h\-Øn\p ]pd-Øp≈ Bhm-k-h-y-h-ÿ-Iƒ, ssPh-ssh-hn-[yw F∂nh kwc-

£n-°p-∂-h¿°v {]Ir-Xn-an{X Ahm¿Uv.

$ h\-kw-c-£-W-Øn¬ s]mXpkaq-l-Øns‚ ]¶v Dd-∏m-°p-∂-Xn-\v kn‰n-k¨

I¨k¿th-‰¿ t{]m{Kmw.

h\w hIp-∏ns‚ tSmƒ{^o \º¿ :h\w hIp-∏ns‚ tSmƒ{^o \º¿ :h\w hIp-∏ns‚ tSmƒ{^o \º¿ :h\w hIp-∏ns‚ tSmƒ{^o \º¿ :h\w hIp-∏ns‚ tSmƒ{^o \º¿ : 18004254733
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