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C¥y Fs‚ cmPy-am-Wv. F√m C¥y-°mcpw Fs‚

ktlm-Z-co- ktlmZc-∑m-cm-Wv.

Rm≥ Fs‚ cmPysØ kvt\ln -°p∂p;

kºq¿Whpw sshhn-[y-]q¿W-hp-amb AXns‚

]mc-º-cy-Øn¬ Rm≥ A`n-am\w  sIm≈p∂p.

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

apXn¿∂-hscbpw _lp-am-\n-°pw.

Rm≥ Fs‚ cmPy-Øn-s‚bpw Fs‚ \m´p-Im-cp-

sSbpw t£a-Øn\pw sFiz-cy-Øn-\pw- th≠n

{]bXv\n°pw.
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{]nb-s∏´ Ip´n-I-tf,

imkv{X-Øns‚ {]h¿Ø-\-ßƒ kmaq-lnI]ptcm-KXn km[y-am-°p-

∂-Xn-t\m-sSm∏w {]Ir-Xn-sbbpw ]cn-ÿn-Xn-sbbpw apdn-th¬∏n-°m-

Ø-Xp-am-I-Ww. ]cn-ÿnXnkulr-Z-]-c-amb Cu Hcwiw GsXmcp

imkv{X-N¿®-bp-sSbpw {]h¿Ø-\-Øn-s‚bpw B¥-cn-I-[m-c-bmbn

h¿Øn-t°≠Xp-≠v. km[y-am-bn-S-tØmfw CØcw Awi-ßƒ

Dƒs∏Sp-Øm\pw \qX-\m-i-b-ßƒ N¿®sNøm\pw Cu ]p-kvXIw {ian-

°p-∂p≠v.

¢mkvapdn-I-fn¬ {]h¿Ø-\m-[n-jvTnX]T\w km[y-am-Ipw-hn[w Ip´n-

I-fp-tS-Xmb kPoh{]h¿Ø-\-ßƒ°v Cu ]mT-]p-kvXIw Ah-kcw

\¬Ip-∂p≠v. At\z-j-Wm-flI]T-\-ØneqsS ]ØmwXc-Øn¬ e`y-

am-tI≠ Bi-b-{K-l-W-Øn\v Du∂¬ \¬In-s°m≠mWv ]mT-]p-

kvX-I-Ønse {]h¿Ø-\-ßƒ Nn -́s∏-Sp-Øm≥ {ian-®n-́ p-≈-Xv.

Ce-Ivt{Sm¨ hn\ym-k-Øn-eqsS aqeI-ß-fpsS khn-ti-j-X-Iƒ hni-

Zo-I-cn-°m\pw ]Zm¿Y-ß-fpsS amkpw X∑m-{X-I-fpsS FÆhpw XΩn-

ep≈ _‘w Is≠-Øm\pw ck-X-{¥-Øn¬ tamƒ Af-hn-\p≈

{]m[m\yw Xncn-®-dn-bm\pw BZy bqWn-‰p-I-fn-eqsS {ian-°p-∂p. cmk-

{]-h¿Ø\ thKhpw kwXp-e-\m-h-ÿbpw teml-ß-fpsS cmk-{]-

h¿Ø-\-ti-jnbpw \n¿amWL´-ßfpw XpS¿∂v N¿®sNøp-∂p.

Hm¿Km-\nIv ck-X-{¥-Ønse Nne ASn-ÿm\ Bi-b-ßƒ ChnsS

N¿®bv°v hnt[-b-am-Ip-∂p.

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°nØo¿°pw.

tZio-b-sXm-gn¬ ss\]pWn N -́°q-Spw (F≥.-F-kv.-Iyp.-F-̂ v), ImenI-

{]-k-‡n-bp≈ Zpc-¥-\n-hm-c-Whpw sF.kn.-Sn. km[y-X-Ifpw Cu

]mT-]p-kvX-I-Øn¬ ]cn-K-Wn-®n-́ p-≠v.

Cu ]mT-]p-kvX-I-Ønse Bi-b-ßƒ Dƒs°m≠v {]h¿Ø-\-ßƒ

Imcy-£-a-X-tbmsS sNbvXv e£yw ssIh-cn-t°-≠Xv \nßfn¬

Hmtcm-cp-Ø-cp-sSbpw IS-a-bm-Wv. XnI®pw kPo-h-amb N¿®-I-fn-

te¿s∏´pw {]h¿Ø-\-ßƒ Bkq-{XWw sNbvXv \S-∏n-em-°nbpw

At\z-j-Wm-flI coXn-bn-eqsS ]mT-]p-kvXI{]h¿Ø-\-ßƒ k -̂

eam°m≥ \nßƒ°v Ign-bs´.

hnP-bm-iw-k-I-tfm-sS,

tUm. sP. {]kmZv
Ub-d-IvS¿

Fkv.-kn.-C.-B¿.Sn.
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`mc-X-Øns‚ `c-W-L-S\

`mKw 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.
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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

hnebncpØmw

XpS¿{]h¿Ø\ßƒ



B‰w LS-\-sb-°p-dn®v hmbn-®-t∏mƒ Ip´n-°p-≠mb BImw-£ \nßƒ°p-ap-≠m-Imw.

\nc-h[n ]co-£W {]h¿Ø-\-ß-fn-eq-sSbpw A\p-am-\-ß-fn-eq-sS-bp-amWv B‰-sØ-

°p-dn-®p≈ [mcW imkv{X-temIw cq]-s∏-Sp-Øn-sb-Sp-Ø-Xv. B‰w-L-S-\-bpsS ASn-

ÿm-\-Øn-emWv aqe-I-ßsf ka-{K-ambn h¿Ko-I-cn-®p-sIm-≠p≈ ]ocn-tbm-UnIv tS_nƒ

Xbm-dm-°n-bn-cn-°p-∂-sX∂v \nßƒ a\- n-em-°n-bn-´p-≠v.

]ocn-tbm-UnIv tS_n-fn¬ aqe-I-h¿KoIc-W-Øns‚ ASn-ÿm\w F¥mWv?

tlm.... t_m¿ amXr-I-bv°p-a-∏pdw

as‰mcp B‰w amXr-Itbm? sj√p-

Iƒ°p-≈n¬ ho≠pw sj√p-Itfm?

  ...... B‰-Øn-\p-≈nse cl-ky-

ßƒ°v Hcp Ah-km-\hp-ant√....



ckX{¥w $  Ãmt‚¿Uv - X

8

]´nI 1.1

Hcp aqe-I-Øns‚ At‰m-an-I-\-º¿ Adn-bm-sa-¶n¬

]ocn-tbmU-nIv tS_n-fn¬ AXns‚ ÿm\hpw

kz`m-hhpw \n¿W-bn-°m-at√m?

DZm: tkmUn-b-Øns‚ At‰m-an-I-\-º¿ 11 BWv.

Ce-Ivt{Sm¨ hn\ymkw ˛ 2, 8, 1

{Kq∏v \º¿ ˛ ..............................

]ocn-bUv \º¿ ˛ ..............................

$ H∂mw {Kq∏n¬ hcp∂ Cu aqeIw teml-am-Im-

\mtWm Atem-l-am-Im-\mtWm km[yX?

CØ-c-Øn¬ aqe-I-ß-fpsS KpW-ßƒ IrXy-ambn hni-

I-e\w sNøm\pw {]h-Nn-°m\pw Ign-bp∂ Xc-Øn-

em-Wt√m Cu tS_n-fn¬ aqe-I-ßsf h¿Ko-I-cn-®n-cn-

°p-∂-Xv. ]ocn-tbmUnIv tS_n-fn¬ aqe-I-kz-`m-h-ß-

fpsS {Iam-h¿Ø-\-Øns‚ ASn-ÿm\w Ah-bpsS

B‰w-L-S-\-bm-Wv. B‰-sØ-°p-dn-®p≈ \qX-\-amb Adn-

hp-Iƒ ]ocn-tbm-UnIv tS_n-fp-ambn Fßs\ _‘-

s∏-Sp-∂p-sh∂v \ap°v ]cn-tim-[n-°mw.

hnhn[ B‰w amXr-I-Isf Ipdn®v \nßƒ a\- n-em-

°n-bn-´p-≠v. t_m¿ amXrI{]Imcw B‰-Øn-\p-≈n¬

\yq¢nb n\p- Np-‰p-ap≈ hnhn[ sj√p-I-fn-emWv Ce-

Ivt{Sm-Wp-Iƒ {Iao-I-cn-®n-cn-°p-∂-sX∂pw Du¿P-\ne

IqSn hcp∂ {Ia-Øn-emWv sj√p-I-fn¬ Ce-Ivt{Sm-Wp-

Iƒ \nd-bp-∂-sX∂pw \nßƒ°-dn-bm-at√m.

\yq¢n-b- n¬\n∂v AIew IqSp-∂-X-\p-k-cn®v

sj√p-I-fnse Ce-Ivt{Sm-Wp-I-fpsS Du¿Pw IqSn-

hcpIbpw \yq¢n-b- p-w Ce-Ivt{Sm-Wp-I-fpw XΩn-

ep≈ BI¿j-W-_ew Ipd-bp-Ibpw sNøp-∂p.

enXn-b-Øns‚ (3Li) Ce-Ivt{Sm¨ hn\ymkw 2, 1 F∂m-

W-t√m.

CXp-t]mse tkmUn-bw, B¿tKm¨ F∂n-h-bpsS Ce-

Ivt{Sm¨ hn\ymkw Fgp-Xn- ]´nI 1.1 ]q¿Øn-bm-°q.

aqeIw sj√p-Iƒ

K L M

11Na ......... ......... .........

18Ar ......... ......... .........

k_vsj-√p-Iƒ

(k_vsj-√p-Iƒ°v s, p, d, f F∂v t]cv

sImSp-Øn-cn-°p-∂Xv) aqe-I-ß-fpsS

At‰m-an-I -L-S-\-bp-ambn _‘-s∏´

Nne khn-tijXIƒ kqNn-∏n-°p∂

hm°p -I -fn¬ \n∂mWv. s sharp,
p principal, d diffuse, f fundamental.
B‰w LS-\sb kw_-‘n® B[p-\nI

kn≤m-¥-{]-Imcw \yq¢n-b- n-\v Np‰pw

Ce-Ivt{Sm-Wp-Iƒ {Xnam-\-taJ-ebn-

emWv k©-cn-°p-∂-Xv. {][m\ Du¿P-

\n-e-I-fn¬Øs∂ D] Du¿P-\n-e-Iƒ

(Subshells) D≠v. Cu D] Du¿P-\n-e-I-fn¬

Ce-Ivt{Sm -Wp-Iƒ ImW-s∏-Sp -hm≥

km[yX IqSnb taJ-e-Iƒ D≠v. Ch

Hm¿_n-‰epIƒ (Orbitals) F∂mWv Adn-

b-s∏-Sp-∂-Xv. Hcp Hm¿_n-‰-en¬ Dƒs°m-

≈m-hp∂ ]c-am-h[n Ce-Ivt{Sm-Wp-I-fpsS

FÆw 2 BWv. s k_vsj-√n¬ CØ-c-

Øn¬ Hcp Hm¿_n-‰¬ am{Xsa D≈p.

CXn\v tKmfm-Ir-Xn-bm-Wv.

p k_vsj√n¬ 3 Hm¿_n-‰epIƒ D≠m-

bn-cn-°pw. CXn\v Uws_-√ns‚ BIr-

Xn-bm-Wv D≈-Xv. d k_vsj√pIfn¬ 5
Hm¿_n-‰-ep-I-fpw, f k_vsj√n¬ 7
Hm¿_n-‰-ep-Ifpw D≠v. Cu Hm¿_n-‰-ep-

I-fpsS BIrXn k¶o¿W-am-Wv.

s k_vsj¬

p k_vsj¬
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]´nI 1.2

$ B¿tKmWns‚ _mly-X-a-sj-√mb M˛¬ F{X Ce-Ivt{Sm-Wp-I-

fmWv D≈Xv?

$ M sj√n¬ Dƒs°m-≈m-hp∂ ]c-am-h[n Ce-Ivt{Sm¨ F{X-bmWv?

B¿tKm-Wns‚ ASpØ aqe-I-amb s]m´m-ky-Øn¬ (19K) B¿tKm-Wn-

s\-°mƒ Hcp Ce-Ivt{Sm-WmWv IqSp-X-ep-≈-Xv. s]m´m-ky-Øns‚ Ce-

Ivt{Sm¨ hn\ymkw 2, 8, 8, 1 BWv. aq∂m-asØ sj√n\v C\nbpw ]Øv

Ce-Ivt{Sm-Wp-Iƒ IqSn Dƒs°m-≈m-\p≈ tijn Ds≠-∂n-cns°, F¥p-

sIm-≠m-bn-cn°mw s]m´m-ky-Ønse Ah-km-\sØ Ce-Ivt{Sm¨ aq∂m-

asØ sj√n¬ \nd-bmsX, 4˛masØ sj√n¬ t]mbXv?

BapJ Nn{X-Øn¬ Ip´n {]I-Sn-∏n® kwibhpw \nßƒ I≠t√m?

B‰-Øns‚ LS\-bp-ambn _‘-s∏´ ]T-\-ßƒ°v XpS¿®bpw hf¿®bpw

Ds≠∂v \nßƒ a\- n-em-°n-bn-´p≠v. B‰w LS-\-sb-°p-dn®p≈ efn-

X-amb hni-Zo-I-c-W-amWv t_m¿am-Xr-I. B‰-Øn¬ Ce-Ivt{Sm-WpI-fpsS

ÿm\-hpw -kz`mhhp-ambn _‘-s∏´v XpS¿∂v \S-Ønb ]T-\ßfn¬

t_m¿am-Xr-I-bpsS ]cn-anXn t_m[y--s∏-Sp-Ibpw ]pXnb ]cn-I-ev]-\-Iƒ

cq]o-I-cn-°p-Ibpw sNbvXp. CXp-{]-Imcw Hmtcm Du¿P-\n-e-I-fn-ep≈

Ce-Ivt{Sm-Wp-Iƒ AXnse D]-Du¿P-\n-e-I-fn-emWv (Sub energy level)

hn\y-kn-®n-cn-°p-∂-Xv. Hmtcm sj√n-ep-ap≈ D]-Du¿P-\n-e-Isf k_vsj-

√p-Iƒ F∂mWv hnfn-°p-∂-Xv. Ch s, p, d, f F∂n-ßs\ {Ia-Øn¬

\ma-I-cWw sNø-s∏-´n-cn-°p-∂p. K HgnsI-bp≈ F√m apJy Du¿P-\n-e-

I-fnepw H∂n-e-[nIw k_v-sj√p-Iƒ D≠v. K ˛ ¬ CØ-c-Øn-ep≈ Hcp

Du¿P-\ne am{Xsa D≈p.

Hmtcm Du¿P-\n-ebnepw AXns‚ sj√ns‚ {Ia-\-º-dn\v Xpey-amb

FÆw k_vsj√p-I-fm-Wv D≠m-bn-cn-°p-I.

$ H∂m-asØ sj¬ Bb K sj√n¬ 1, ASpØ sj¬ Bb L
sj√n¬ 2, F∂n-ß-s\. M, N sj√p-I-fnse k_vsj-√p-I-fpsS

FÆw F{X hoX-am-bn-cn°pw?

M = ............, N = ............

Hmtcm sj√nsebpw k_vsj-√p -Iƒ GsXm -s°-bm -sW∂v

]´nI 1.2 ¬ \¬In-bn-cn-°p-∂Xv {i≤n-°q.

sj¬ \-º¿ 1 2 3 4

k_vsj-√p-Iƒ s s, p s, p, d s, p, d, f

F√m sj√p-I-fnepap≈ s]mXp-hmb k_vsj¬ GXmWv?

IT @ School Edubuntu
hnse KALZIUM

tkm^v‰vshb¿ D]-tbm-
Kn®v ]´nI 1.1 se

{]h¿Ø\w icntbm
F∂v ]cn-tim-[n-°p-I.
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]´nI 1.3

Hmtcm k_vsj-√pw GXv sj√n-te-Xm-sW∂v Fßs\ Xncn-®-dn-bmw?

sj√ns‚ {Ia-\-º¿ IqSn tN¿Ømtem? DZm-l-c-W-Øn\v 1˛mw sj√nse

s k_vsj√ns\ kqNn-∏n-°m-\mbn "1s', c≠mw sj√nse s k_vsj-

√ns\ "2s' F∂n-ß-s\.

]´nI 1.3 ]q¿Øn-bm°n t\m°q.

sj¬ \º¿ 1 2 3 4

k_vsj-¬ s s p s p d s p d f

k_vsj-√p
Isf kqNn∏n 1s - - - 3p - - - 4d -
°p-∂ -coXn

k_vsj-√nse Ce-Ivt{SmWpI-fpsS FÆw

Hmtcm sj√n-ep-ap≈ k_vsj-√p-Iƒ GsXm-s°-bm-sW∂v ]´n-I-bn¬

\n∂v \nßƒ Is≠-Øn-bt√m?

Hmtcm sj√nepw Dƒs°m-≈m-hp∂ ]c-am-h[n Ce-Ivt{Sm-Wp-I-fpsS FÆw

F{X-bm-sW∂pw \nßƒ°-dn-bmw. F¶n¬ Hmtcm k_vsj-√nepw

Dƒs°m-≈m-hp∂ Ce-Ivt{Sm-Wp-I-fpsS FÆw F{X hoX-am-bn-cn-°pw?

N¿®m-kq-N-I-ß-fpsS ASn-ÿm-\-Øn¬ Xmsg sImSpØncn-°p∂ ]´nI

1.4 ]q¿Øn-bm-°q.

s k_vsj√n¬ Dƒs°m-≈m-hp∂ ]c-am-h[n Ce-Ivt{Sm-Wp-I-fpsS FÆw

F{X?

c≠mw sj√nse 8 Ce-Ivt{Sm-Wp-I-fn¬ cs≠Æw s k_vsj-√n¬  Bbn-

cn-°p-at√m? F¶n¬ p k_vsj√n¬ \nd-bp∂ ]c-am-h[n Ce-Ivt{Sm-Wp-

I-fpsS FÆw F{X-bm-bn-cn°pw? ]´nI ]q¿Øn-bm°n Is≠-Øq.

]´nI 1.4

sj¬ \º¿

    2     8     18     32
1 2 3 4

k_vsj√p-I-fn¬

Dƒs°m≈m-hp∂ ]camh[n

CeIvt{Sm-Wp-I-fpsS FÆw. -

Hmtcm sj√nepw

Dƒs°m≈mhp∂ ]c-am-h[n

CeIvt{Sm-WpI-fpsS FÆw.

k_vsj-¬ 1s 2s 2p 3s 3p 3d 4s 4p 4d 4f

2 2 - - - - - - - -
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s epw p epw ]c-am-h[n F{X Ce-Ivt{Sm-Wp-Iƒ hoXw Dƒs°m-≈p-∂p-

sh∂v I≠t√m? F¶n¬ d k_vsj-√n¬ ]c-am-h[n F{X FÆw

Dƒs°m-≈m≥ Ign-bp-sa∂v aq∂m-asØ sj√nse tImf-ßƒ ]qcn-∏n®v

Is≠-Øp-I.

CXp-t]mse \mem-asØ sj√nse 32 Ce-Ivt{Sm-Wp-Iƒ s, p, d, f
k_vsj√p-I-fn-embn Fßs\ hn\y-kn-°p-∂p-sh∂v ]´nI (1.4) ]qc-

W-Øn-eqsS Is≠Ømat√m?

Hmtcm k_vsj-√nepw Dƒs°m-≈m-hp∂ ]c-am-h[n Ce-Ivt{Sm-Wp-I-

fpsS FÆw Xmsg ]´n-I- 1.5˛¬ t{ImUo-I-cn-®ncn-°p-∂p.

k_vsj-√nse Ce-Ivt{Sm¨]qcWw

Du¿Pw IqSn-h-cp∂ {Ia-Øn-emWv sj√p-I-fn¬ Ce-Ivt{Sm-Wp-Iƒ \nd-

bp-∂-sX∂v \nßƒ a\- n-em-°n-bn-́ p-≠v. DZm-l-c-W-Øn\v Im¿_-Wns‚

(6C) Ce-Ivt{Sm¨ hn\ymkw 2, 4.

BZysØ c≠v Ce-Ivt{Sm¨ Du¿Pw Ipd™ K sj√nepw _m°n 4
Ce-Ivt{SmWpIƒ Du¿Pw IqSnb L sj√nepw Bbn-cn°pw \nd-bp-∂-Xv.

CXp-t]mse B‰-Ønse Ce-Ivt{Sm-Wp-Iƒ k_vsj-√n¬ hn\y-kn-°-

s∏-Sp-tºmƒ Du¿Pw Ipd™ k_vsj-√n¬ \n∂v IqSn-b-Xn-te°v {Ia-

ambn \nd-bp∂p. CXns\ k_vsj¬ CeIv-t{Sm¨ hn\ymkw (sub shell
electronic configuration) F∂p- ]d-bp-∂p. At∏mƒ Im¿_-Wns‚

k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw Fß-s\-bm-bn-cn°pw?

k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw Fgp-Xp∂ coXn ]cn--N-b-s∏Smw.

aqeI B‰-Ønse Ce-Ivt{Sm-Wp-I-fpsS FÆw AXns‚ At‰m-anI

\ºdn\v (Z) ka-am-sW∂v Adn-bm-at√m? ssl{U-Ps‚ At‰m-anI

\º¿ 1 BWv. (1H)

$ F{X- Ce-Ivt{Sm¨? 

$ GXv sj√n-emWv Ce-Ivt{Sm¨ h∂p-tN-cp-∂Xv? 

$ GXv k_vsj-√n¬? 

ssl{U-Ps‚ k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw Cßs\ kqNn-∏n°mw.

1s1

(h¨ Fkv h¨ F∂mWv hmbn-t°-≠-Xv).

loen-b-Øn¬ (2He ) F{X Ce-Ivt{Sm-Wp-Iƒ D≠v?

k_vsj-¬ s p d f

Dƒs°m≈m≥ Ign -bp∂

]camh[n CeIvt{Sm-Wp-I-

fpsS FÆw. -

2 6 10 14

]´nI 1.5
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k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw ]q¿Øn-bm-°q.

1s.......

ASpØ aqe-I-amb enYn-b-Øns‚ (3Li) k_vsj¬ Ce-Ivt{Sm¨

hn\ymkw Fg-pXp-∂-sX-ßs\-sb∂v t\m°mw.

BsI-bp≈ 3 Ce-Ivt{Sm-Wp-I-fn¬ cs≠Æw 1s ¬ \nd-™m¬ Du¿Pw

IqSn hcp∂ {Ia-a-\p-k-cn®v 2s emWv ASpØ Ce-Ivt{Sm¨]qcWw \S-

t°-≠-Xv. 2s ¬ _m°n F{X Ce-Ivt{Sm¨ \ndbpw?

1s2  2s......

enYn-b-Øns‚ k_vsj¬ Ce-Ivt{Sm¨ hn\ym-ksØ "h¨ Fkv Sp'

"Sq Fkv h¨' (1s2  2s1) F∂mWv hmbn-t°-≠-Xv.

s_do-en-b-Ønse {I-ao-I-cWw ]q¿Øn-bm-°q.

$ Be[Z=4] -    1s......   2s......

XpS¿∂p hcp∂ aqeIw t_mtdm¨ BWt√m? 1s Dw 2s Dw \nd-

™m¬ ASpØ Du¿Pw IqSnb {Iaw 2p BWv. t_mtdm-Wns‚

k_vsj¬ {Iao-I-cWw FgpXn t\m°q.

$ B[Z=5] -    1s2  2s2  2p.........

$ XpS¿∂v Im¿_-Wns‚ k_vsj¬ Ce-Ivt{Sm¨ hn-\ymkw Fgp-

Xm-at√m?

C[Z=6] -    1s.........  2s.........  2p.........

k_vsj¬ Ce-Ivt{Sm¨ hn\ymksa-gp-Xp-tºmƒ k_vsj-√p-I-fpsS

CS-Xp-h-iØv tN¿°p∂ kwJy sj¬ \º-dn-t\bpw heXp hiØv

apI-fnse kwJy Ce-Ivt{Sm-Wp-I-fpsS FÆ-tØbpw kqNn-∏n-°p-∂p.

NphsS \¬Inbn-́ p≈ aqe-I-ß-fpsS k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw

FgpXn ]´nI 1.6 ]q¿Øn-bm-°q.

]´nI 1.6

aqeIw Ce-Ivt{Sm-Wp-I-fpsS k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw

FÆw

7N 7 1s2  2s2  2p3

9F 9 1s.........  2s.........  2p.........

11Na - 1s.........  2s.........  2p.........   3s.........

13Al - 1s.........  2s.........  2p.........   3s.........  3p.........

17Cl - -

18Ar - -
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At‰m-an-I-\-º¿ 19 Bb s]m´m-kyØns‚ (19K) ImcysaSp-°mw.

CXns‚ Ce-Ivt{Sm¨ hn\ym-k-Ønse {]tXy-IX apºv kqNn-

∏n®Xv Hm¿°p-at√m.

$ s]m´m-kyØns‚ sj¬ {Ia-Øn-ep≈ Ce-Ivt{Sm¨ hn\ymkw

Fß-s\-bmWv tcJ-s∏-Sp-Øn--bXv?

k_vsj-√p-Ifpw Ah-bpsS Du¿Phpw XΩn¬ _‘-s∏-Sp-Ønb Nn{Xo-

I-cWw (Nn{Xw 1.1) {i≤n-°q.

$ 1s, 2s F∂o k_vsj-√p-I-fpsS Du¿Pw Xmc-Xayw

sNøq. GXn-\mWv Du¿Pw Ipdhv?

$ 3s, 3p F∂o k_vsj-√p-I-fn¬ Du¿Pw IqSp-X¬ GXn-

\m-Wv? 3d, 4s Chbntem?

3d sb°mƒ Du¿Pw Ipdhv 4s \msW∂v I≠t√m?

$ {Km^n¬ kqNn-∏n-®n-´p≈ k_vsj-√p-I-fpsS Du¿Pw

IqSn-h-cp∂ {Iaw FgpXn t\m°q.

1s < 2s < 2p < 3s < ....... < ....... < ....... < .......

$ C\n s]m´m-ky-Øns‚ k_vsj¬ Ce-Ivt{Sm¨

hn\ymkw FgpXq.

k_vsj-√p-I-fpsS Du¿P-Øns‚ ASn-ÿm-\-Øn¬

]cn-tim-[n-®m¬ s]m´m-ky-Øn¬ M sj√n¬ 8 Ce-

Ivt{Sm¨ \nd-™-Xn-\p-ti-j-ap≈ Hcp Ce-Ivt{Sm¨

N sj√nte°v t]mbXv 3d sb°mƒ Du¿Pw Ipdhv

4s \v Bb-XpsIm-≠t√?

hnhn[ sj√p-I-fpsS Du¿Pw IqSn-h-cp∂ {Iaw I≠p-

]n -Sn -°m≥ Nn{Xw 1.2 \nßsf klm-bn -°pw.

AºSbmf-Øns‚ Zni {i≤n-°p-at√m? At‰m-an-I-

\-º¿ 30 hsc-bp≈ aqe-I-ß-fpsS k_vsj¬

CeIvt{Sm¨ hn\ymkw Nn{X-Øns‚ klm-b-

tØmsS H∂v ]cn-N-b-s∏-´p t\m°q.

$ kvIm≥Un-b-Øns‚ (21Sc) Ce-Ivt{Sm¨

hn\ymkw 2, 8, 9, 2 F∂m-Wt√m. CXns‚

k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw Fßs\

Fgp-Xmw?

D
u
¿
P

w 

K L M N

1s
2s
2p

3s

3p

3d

4s

4p

Nn{Xw 1.1

Nn{Xw 1.2

 N
T-

21
5-

2-
C

H
E

M
IS

TR
Y-

10
-M

-V
O

L.
1
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ChnsS Sc ¬ Ce-Ivt{Sm¨ ]qcWw \S-°p-∂Xv

1s2 2s2 2p6 3s2 3p6 4s2 3d1 F∂ {Ia-Øn-emWv.

F∂m¬ CXv km[m-c-W-bmbn tcJ-s∏-Sp-Øp∂Xv

1s2 2s2 2p6 3s2 3p6 3d1 4s2 F∂ coXn-bn¬ BWv. AXm-bXv sj¬ {Ia-

Øn¬.

Du¿P{Ia-a-\p-k-cn®v 4s Ign-™m¬ ASpØ Ce-Ivt{Sm¨ \nd-bp-∂Xv

3d bn¬ BWv. AXp-sIm-≠m-Wt√m Sc s‚ Ce-Ivt{Sm¨ hn\ymkw

2, 8, 9, 2 BIp-∂Xv.

$ XpS¿∂p-h-cp∂ 22Ti, 23V F∂o aqe-I-ß-fpsS Ce-Ivt{Sm¨

hn\ymkw Fgp-Xn-t\m-°q.

k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw tcJ-s∏-Sp-Øp∂ as‰mcp coXn-IqSn

]cn-N-b-s∏-Smw.

At‰m-anI \º¿ IqSnb aqe-I-ß-fpsS k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw

Fgp-Xp-tºmƒ, B aqe-I-Øn\v sXm´p-ap-ºp≈ ]ocn-b-Unse D¬IrjvS

aqe-I-Øns‚ {]XoIw {_mbv°-‰n¬ ImWn-®v, XpS¿∂p≈ k_vsj¬

hn\ymkw am{Xw Fgp-Xnbm¬ aXn-bm-Ipw.

DZmlc-W-Øn\v  s]m´m-ky-Øns‚ (19K) Ce-Ivt{Sm¨ hn\ymkw

1s2 2s2 2p6 3s2 3p6 4s1 F∂m-Wv.

CXns‚ sXm´p -ap -ºp≈ ]ocn -b -Unse D¬IrjvS aqe -I -amb

B¿tKmWns‚ Ce-Ivt{Sm¨ hn\ymkw. 1s2 2s2 2p6 3s2 3p6 BWt√m?

B¿tKm-Wns‚ {]XoIw tN¿Øv s]m´m-ky-Øns‚ k_vsj¬ Ce-

Ivt{Sm¨ hn\ymkw Xmsg sImSp-Øn-cn-°p∂ coXn-bn¬ Fgp-Xmw.

[Ar] 4s1

tkmUn-b-Øns‚ [11Na]  sXm´p-ap-ºp≈ D¬Ir-jvS-aq-eIw GXmWv?

k_vsj¬ Ce-Ivt{Sm¨ hn-\ymkw FgpXn t\m°q.

10Ne   

tkmUn-b-Øns‚ k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw.

11Na   ----
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]´nI 1.7

\ntbm-Wns‚ {]XoIw tN¿Øv Ce-Ivt{Sm¨ hn\ymkw Npcp°n

Fgp-XpI.

]ocn-tbm-UnIv tS_n-fns‚ klm-b-tØmsS sXm´p ap∂nse D¬Ir-jvS-

hmXIw GsX∂v Is≠Øn ]´nI 1.7 ]q¿Ønbm°q.

aqeIw k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw

21Sc [Ar] 3d1 4s2

20Ca ................

12Mg ................

27Co ................

30Zn ................

t{ImanbØns‚bpw (Cr) tIm∏dns‚bpw (Cu) Ce-Ivt{Sm¨
hn\ym-k-Ønse {]tXyIX

$ 24Cr s‚ k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw Fgp-XpI.

$ Cr s‚ ÿnc-X-bp≈ k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw

1s2 2s2 2p6 3s2 3p6 3d5 4s1 F∂m-Wv.

CXn\v ImcWw NphsS t_mIvkn¬ \¬In-bn-´p≈ hnh-c-ßƒ hni-I-

e\w sNbvXv Is≠Øq.

d k_vsj-√n\v ]c-am-h[n 10 Ce-Ivt{Sm-Wp-Iƒ Dƒs°m-≈p-hm≥

Ign-bpw. Cu k_vsj¬ ]q¿W-ambn \nd-™n-cn-°p-∂tXm (d10)

]IpXn am{Xw \nd-™n-cn-°p-∂tXm (d5) Bb {Iao-I-c-W-ßƒ

a‰p-≈-h-sb-°mƒ ÿncX IqSn-b-h-bm-Wv. CXns‚ ASn-ÿm-\-Øn¬

d4 s2, d9 s2 F∂o Ce-Ivt{Sm¨ {Iao-I-c-W-w htc≠ B‰-ß-fn¬

ÿncXbv°pth≠n Ce-Ivt{Sm¨ ]qc-W-Øn¬ Nne am‰-ßƒ D≠m-

bn-cn-°pw. CXp-t]mse f k_vsj-√n¬ f7, f14 {IaoI-c-W-ßfpw

IqSpX¬ ÿnc-X-bp-≈-XmWv.

CXns‚ ASn-ÿm-\-Øn¬ 29Cu s‚ Ce-Ivt{Sm¨ hn\ymkßfn¬

icnbmbXv Is≠-Øn FgpXq:

• 1s2 2s2 2p6 3s2 3p6 3d9 4s2

• 1s2 2s2 2p6 3s2 3p6 3d10 4s1

IT @ School Edubuntu
hnse KALZIUM

tkm^v‰vshb¿ D]-tbm-
Kn®v ]´nI 1.7 se

{]h¿Ø\w icntbm
F∂v ]cn-tim-[n-°p-I.
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t{Iman-bw, tIm∏¿ F∂o B‰-ß-fpsS k_vsj¬ Ce-Ivt{Sm¨

hn\ym-k-ß-fn¬ d k_vsj-√n\v ]IpXn \nd-™tXm ]q¿W-ambn

\nd-™n-cn-°p-∂tXm Bb Ah-ÿ-bmWv ÿncX IqSp-X¬ {]I-S-

am-°p-∂-Xv.

Hcm‰-Øns‚ k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw 1s2 2s2 2p6 3s2

F∂mWv. F¶n¬ Xmsg sImSp-Øn-cn-°p-∂-hbv°v DØcw Is≠Øq.

$ Cu B‰-Øn¬ F{X sj√p-Iƒ D≠v?

$ Hmtcm sj√n-sebpw k_v-sj-√p-Iƒ GsX√mw?

$ Ah-km\ Ce-Ivt{Sm¨ ]qcWw \S-∂Xv GXv k_vsj-√n-emWv?

$ B‰-Ønse BsI Ce-Ivt{Sm-Wp-I-fpsS FÆ-sa{X?

$ At‰m-anI \º¿ F{X-bmWv?

$ k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw Fßs\ Npcp°n

FgpXmw?

k_vsj¬ Ce-Ivt{Sm¨ hn\ym-khpw tªm°pw

aqe-I-ß-fpsS k_vsj¬ Ce-Ivt{Sm¨ hn\ym-k-Øns‚ ASn-ÿm-\-Øn¬

tamtU¨ ]ocn-tbm-UnIvtS_n-fn¬ Ahsb s, p, d, f F∂n-ßs\ hnhn[

tªm°p-I-fn-embn {Iao-I-cn-®n-´p-≠v.

IT @ School Edubuntu
hnse KALZIUM

tkm^v‰vshb¿ D]-tbm-
Kn®v IqSp-X¬ hy‡X

hcpØq.

CØ-c-Øn¬ tcJ-s∏-Sp-Ønb ]ocn-tbm-UnIv tS_n-fmWv Nn{Xw 1.3 ¬
\¬Inbn-cn-°p-∂-Xv. CXv hni-I-e\w sNbvXv ]´n-I- 1.8 ]q¿Øn-bm°q.

Nn{Xw 1.3

p-tªm°v

f-tªm°v

d-tªm°v

1

s-tªm°v

2 13 14 15 16 17

Nh Mc Ts Og
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IT @ School
Edubuntu hnse

KALZIUM
tkm^v‰vshb¿ D]-tbm-

Kn®v ]´nI 1.8 se
{]h¿Ø\w icntbm
F∂v ]cn-tim-[n-°p-I.

$ enXn-b-Øn¬ Ah-km\ Ce-Ivt{Sm¨]qcWw \S-∂Xv GXv

k_vsj-√n-em-Wv?

$ ss\{S-P-\n¬ Ah-km\ Ce-Ivt{Sm¨]qcWw \S-∂tXm?

$ Ah-km\ Ce-Ivt{Sm¨]qcWw \S∂ k_vsj√pw B aqeIw

Dƒs∏´ tªm°pw XΩn-ep≈ _‘-sa-¥mWv?

$ Xmsg sImSp-Øn-cn-°p∂ aqe-I-ß-fpsS k_vsj¬ {Ia-Øn-ep≈

Ce-Ivt{Sm¨ hn\ym-k-sa-gpXn tªm°v Is≠-Øq.

a. 4Be

b. 26Fe

c. 18Ar

Ah-km\ Ce-Ivt{Sm¨]qcWw \S-°p-∂Xv GXv k_vsj-√n-emtWm

AXm-bn-cn°pw B aqeIw Dƒs∏-Sp∂ tªm°v. ]ocn-tbm-UnIv tS_n-

fn¬ 1, 2 {Kq∏p-I-fn¬ Dƒs∏´ aqe-I-ßsf s tªm°nepw, 13 apX¬

18 hsc {Kq∏p-I-fnep≈hsb p tªm°nepw 3 apX¬ 12 hsc {Kq∏p-

Ifnep≈hsb d tªm°nepw Dƒs∏-Sp-Øn-bn-cn-°p-∂p. f tªm°paqe-

I-ßsf ]ocn-tbm-UnIv tS_n-fn¬ NphsS c≠v {]tXyI \nc-I-fn-em-

bmWv {Iao-I-cn-®n-cn-°p-∂-Xv.

k_vsj¬ Ce-Ivt{Sm¨ hn\ym-k-Øns‚ ASn-ÿm-\-Øn¬ ]ocnbUv,

{Kq∏v F∂nh Is≠-Ømw

aqe-I-ß-fpsS sj¬ Ce-Ivt{Sm¨ hn\ym-k-Øns‚ ASn-ÿm-\-Øn¬

]ocnbUv \º¿ Is≠-Øp-hm≥ \nßƒ°-dn-bm-a-t√m? k_vsj¬

CeIvt{Sm¨ hn\ym-k-Øn¬ \n∂v Fßs\ ]ocnbUv Is≠-Ømsa∂v

t\m°mw. ]´nI 1.9 ]q¿Øn-bm-°q.

]´nI 1.8

aqeIw At‰m-anI k_vsj¬ Ah-km\ Ce-Ivt{Sm¨ tªm°v

\º¿ Ce-Ivt{Sm¨ hn\ymkw ]qcWw\S∂

k_vsj¬

3Li ........ ........ ........ ........

12Mg ........ ........ ........ ........

7N ........ ........ ........ ........

21Sc ........ ........ ........ ........
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]´nI 1.10

aqeIw k_vsj¬ Ce-Ivt{Sm¨ Ah-km\ s k_vsj {Kq∏p

hn\ymkw √nse Ce-Ivt{SmWp \º¿

IfpsS FÆw IfpsS FÆw

Li 1s2 2s1 1 1

Na 1s2 2s2 2p6 3s1 - 1

Mg 1s2 2s2 2p6 3s2 - 2

Ca 1s2 2s2 2p6 3s2 3p6 4s2 - -

Hcp aqe-I-Øns‚ k_vsj¬ Ce-Ivt{Sm¨ hn\ym-k-Øn¬ _mly-

Xa sj√ns‚ -\º¿ Xs∂-bmWv AXv Dƒs°m-≈p∂ ]ocnbUv \º¿.

s tªm°v aqe-I-ß-fpsS {Kq∏p\º¿

k_vsj¬ Ce-Ivt{Sm¨ hn\ym-k-Øns‚ ASn-ÿm-\-Øn¬ aqe-I-ß-

fpsS {Kq∏p\º¿ Is≠-Øp-hm≥ Ign-bpw. Nne aqe-I-ßƒ ]´n-I- 1.10 ¬
\¬In-bn-cn-°p-∂p.

]ocn-tbm-UnIv tS_n-fns‚ (Nn{Xw 1.4) klm-b-tØm-Sp-IqSn ]´nI ]q¿Øn-

bm-°pI.

]´nI 1.9

aqeIw k_vsj¬ _mly-Xa sj√ns‚ ]ocnbUv

Ce-Ivt{Sm¨ hn\ymkw \º¿ \º¿

4Be 1s2 2s2 2 2

6C 1s2 2s2 2p2 2 2

11Na 1s2 2s2 2p6 3s1 3 -

19K 1s2 2s2 2p6 3s2 3p6 4s1 - -

1 Dw 2 Dw {Kq∏v aqe-I-ßƒ BWv s tªm°n¬ hcp-∂-sX∂v I≠t√m?

$ s tªm°v aqe-I-ß-fpsS _mly s k_vsj-√nse Ce-Ivt{Sm-Wp-I-

fpsS FÆ-w Ah-bpsS {Kq∏v -\-º-dp-ambn Fßs\ _‘n-∏n°mw?

s tªm°v aqe-I-ß-fpsS _mly s k_vsj-√nse Ce-Ivt{Sm-Wp-I-

fpsS FÆambn-cn°pw {Kq∏v -\-º¿.
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C\n s tªm°v aqe-I-ß-fpsS Nne s]mXp-hmb khn-ti-j-X-Iƒ \ap°v

]cn-N-bs∏-Smw.

B¬°en teml-ßfpw B¬°-sse≥ F¿Øp teml-ßfpw Dƒs∏-´-h-

bmWv s tªm°v aqe-I-ßƒ F∂v \nßƒ a\- n-em-°n-bn-´p-≠v. Ch-bpsS

HmIvssk-Up-Ifpw sslt{UmIvsskUp-Ifpw t_knI kz`m-h-amWv ImWn-

°p-∂-Xv.

$ s tªm°v aqe-I-ßƒ cmk-{]-h¿Ø-\-Øn¬ G¿s∏-Sp-tºmƒ Ce-

Ivt{Sm-Wp-Isf hn´p-sIm-Sp-°p-IbmtWm kzoI-cn-°p-IbmtWm sNøp-

∂Xv?

$ km[m-cW cq]o-I-cn-°p∂ _‘\w GXm-bn-cn°pw?

Atbm-Wn-I-_-‘\w / kl-kw-tbm-P-I-_-‘\w

s tªm°v aqe-I-ßƒ km[m-c-W-bmbn Atbm-Wn-I-kw-bp-‡-ß-fmWv

\n¿an-°p-∂-sX∂v a\- n-em-°m-at√m?

$ 1˛mw {Kq∏v aqe-I-ßƒ cmk-{]-h¿Ø-\-th-f-bn¬ F{X Ce-Ivt{Sm-Wp-

Isf hn´p-sIm-Sp°pw?

$ 2˛mw {Kq∏v aqe-I-ßtfm?

$ H∂pw c≠pw {Kq∏v aqe-I-ßsf bYm-{Iaw X, Y F∂o {]XoIßƒ

sIm≠v kqNn-∏n-°p-∂p-sh∂v Icp-Xp-I.

Xmsg sImSpØ ]´nI ]q¿Øn-bm-°pI.

]´nI 1.11

 {Kq∏v kwtbm-P-IX HmIvko-I-c-Wm-hÿ Atbm-Wp-I-fpsS HmIvssk-Up-I-fpsS

(Valency) {]XoIw cmk-kq{Xw

1-mw {Kq∏v [X] 1 +1 - X2O

2-mw {Kq∏v [Y] 2 - Y2+ -

s tªm°v aqe-I-ßƒ \n›nX hme≥knbpw HmIvko-I-c-Wm-h-ÿbpw

ImWn-°p-∂-h-bm-sW∂v ]´nI ]qc-W-Øn-eqsS t_m[y-am-bt√m?

]ocn-tbm-UnIv tS_n-fn¬ G‰hpw CS-Xp-`m-K-Øp-≈-h-bmWv s tªm°v

aqeIßƒ. Ch-bpsS ÿm\-hp-ambn _‘-s∏-SpØn as‰-s¥ms°

khn-ti-j-X-Iƒ \ap°v enÃv sNømw.
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]´nI 1.13

$ teml-kz-`mhw IqSp-X¬

$ Atbm-Wo-I-cW Du¿Pw Ipdhv

$ Ce-Ivt{Sm-s\-K-‰n-hn‰n Ipdhv

$

$

s tªm°v aqe-I-ß-fpsS khn-ti-j-X-Iƒ enÃv sNbvXv Hcp Ipdn∏v Xbm-

dm-°pI-.

p tªm°v aqe-Ißƒ

$ GsX√mw {Kq∏p-I-fmWv p tªm°n¬ Dƒs∏-´n-cn-°p-∂-Xv?

2˛mw- ]ocn-b-Unse p tªm°v aqe-I-ßƒ AS-ßp∂ ]ocn-tbm-UnIv tS_n-

fns‚ Hcp `mKw \¬In-bn-cn-°p∂Xv {i≤n-°p-I.

$ Ah-km\ Ce-Ivt{Sm¨ ]qcWw \S-∂Xv GXv k_vsj-√n-emWv?

p k_vsj-√n¬ H∂p apX¬ Bdv hsc Ce-Ivt{Sm-Wp-I-fmWv ImW-s∏-

Sp-∂-Xv.

]ocn-tbm-UnIv tS_n-fn¬ 12 {Kq∏p-Iƒ Ign™ tij-amWv p tªm°v

XpS-ßp-∂X.v _mly-Xa p Ce-Ivt{Sm-Wp-I-fpsS FÆtØmsSm∏w 12
Iq´n-bm¬ {Kq∏v \º¿ Is≠-Øm≥ Ign-bp-∂pt≠m? ]´n-I-bp-ambn

_‘-s∏-SpØn ]cn-tim-[n®v t\m°q.

aqeIw p Ce-Ivt{SmWns‚ FÆw {Kq∏v \º¿

5B 1 1+12  = 13

7N - ...... + 12 = .......

10Ne - - + -  = ........

Y F∂ aqe-I-Øns‚ ({]XoIw bYm¿Y-a-√). _mly-Xa k_vsj¬

LS\ 3s2 3p4 F∂m-Wv.

]´nI 1.12

13 14 15 16 17 18
B C N O F Ne
5 6 7 8 9 10

2s2 2p1 2s2 2p2 2s2 2p3 2s2 2p4 2s2 2p5 2s2 2p6

aqeIw

_mly-Xasj√nse

k_vsj¬ LS\

{Kq∏v \º¿
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Nn{Xw 1.5

teml-ßƒ

Ateml-ßƒ

D]teml-ßƒ

DXvIr-jvS-aq-eI-ßƒ

$ Cu aqeIw GXv ]ocn-b-Unepw {Kq∏n-ep-amWv hcp-∂Xv?

$ CtX {Kq∏n¬ sXm´p-Xmsg-bp-≈ aqe-I-Øns‚ _mly-Xa k_vsj¬

LS\ FgpXn t\m°q.

Ce-Ivt{Sm¨ hn\ym-k-Øn-ep≈ kam-\X Imc-W-am-Wt√m CsX√mw

Fgp-Xm≥ Ign-bp-∂Xv.

p tªm°v aqe-I-ß-fpsS Nne khnt-ij-X-Iƒ t\m°mw

]ocn-tbm-UnIv tS_n-fn¬ p tªm°v aqe-I-ßƒ AS-ßp∂ `mKw Xmsg

sImSp-ØXv {i≤n-°p-I.

hyXykvX hn`m -K -ßsf {]Xn -\n -[m\w sNøp∂ aqe-I-ßƒ p
tªm°neps≠∂v Nn{X-Øn¬ \n∂v a\- n-em-°m-a-t√m.

km[m-cW Xm]-\n-e-bn¬ Jcw, {Zmh-Iw, hmXIw F∂o Ah-ÿ-I-fn-

ep≈ aqe-I-ßfpw CXn¬ Dƒs∏-Spw. ]ocn-tbm-UnIv tS_n-fns‚ (Nn{Xw

1.4) klm-b-tØmsS DZm-l-c-W-ßƒ Is≠-Øp-I.

$ s tªm°v aqe-I-ßsf At]-£n®v p tªm°v aqe-I-ßƒ s]mXpsh

Db¿∂ Atbm-Wo-I-cW Du¿P-amWv ImWn-°p-∂-Xv. Hmtcm ]ocn-

b-Un-tebpw Atbm-Wo-I-cW Du¿Pw IqSnb aqeIw GXm-bn-cn°pw?

Ce-Ivt{Sm¨ hn\ym-k-Øns‚ ASn-ÿm-\-Øn¬ Nn¥n-°q.

p-tªm°v

 13 14 15 16 17

Nh Mc Ts Og
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$ CeIvt{Sm s\K-‰n-hn‰n G‰hpw IqSnb aqeIw p tªm°n¬ BWv.

CXns‚ t]cpw ÿm\hpw \n¿W-bn-°q.

P tªm°v aqe-I-ßfpsS s]mXphmb khnti-j-X-Iƒ hni-I-e\w sNbvXv

Hcp Ipdn∏v Xbm-dm-°pI-.

]´n-I- 1.14 ]q¿Øn-bm-°p-I. (X,Y) F∂nh bYm¿Y {]Xo-I-ßƒ A√.

_mly-Xa ]q¿W-amb k_vsj¬ At‰m-anI ]ocn-bUv {Kq∏v tªm°v
aqeIw Ce-Ivt{Sm¨ Ce-Ivt{Sm¨ hn\ymkw \º¿

hn\ymkw Z

X 3s2

Y 3s23p5

]´nI 1.14

$ CXn¬ kwtbm-P-IX 1 Bb aqeIw GXmWv?

$ teml-kz-`mhw {]I-Sn-∏n-°p∂ aqeIw GXv?

$ Atbm-Wo-I-cW Du¿Pw IqSnb aqeIw GXv?

$ X Dw Y bpw tN¿∂v cq]o-I-cn-°m≥ km[y-X-bp≈ kwbp-‡-Øns‚

cmkkq{Xw FgpXn HmIvko-I-c-Wm-h-ÿ-Iƒ tcJ-s∏-Sp-Øp-I.

d tªm°vaqe-Ißƒ

$ ]ocn-tbm-UnIv tS_n-fn¬ d tªm°v aqe-I-ß-fpsS ÿm\w FhnsS-bmWv?

$ GXv ]ocnbUv apX-emWv d tªm°v XpS-ßp-∂-Xv?

4˛mw ]ocn-b-Un¬ hcp∂ d tªm°v aqe-I-ß-fpsS ]´nI Xmsg sImSp-°p-∂p.

Ah-km-\sØ c≠v k_vsj-√p-I-fmb 3d, 4s F∂nh-bnse Ce-Ivt{Sm¨

LS-\-bmWv ]´n-I-bn¬ tcJ-s∏-Sp-Øn-bn-cn-°p-∂-Xv.

3 4 5 6 7 8 9 10 11 12

21 22 23 24 25 26 27 28 29 30
Sc Ti V Cr Mn Fe Co Ni Cu Zn

3d14s2 3d24s2 3d34s2 3d54s1 3d54s2 3d64s2 3d74s2 3d84s2 3d104s1 3d104s2

]´nI 1.15

{Kq∏v

aqeIw



ckX{¥w $  Ãmt‚¿Uv - X

24

3d, 4s Ce-Ivt{SmWpI-fpsS BsI FÆhpw {Kq∏v \ºdpw XΩn¬ _‘-

apt≠m? ]cn-tim-[n-°q.

_mlyXa s k_vsj-√nse Ce-Ivt{Sm-Wp-I-fpsS FÆhpw sXm´p-

ap-ºp≈ d k_vsj-√nse Ce-Ivt{Sm-Wp-I-fpsS FÆhpw Iq´p-∂-

Xn\v Xpey-am-bn-cn°pw d tªm°paqe-I-ß-fpsS {Kq∏p\º¿.

d tªm°v aqe-I-ßfpsS Nne {]tXy-I-X-Iƒ ]cn-
tim-[n°mw

Ah-km\ CeIvt{Sm¨]qcWw _mly-X-a-sj-√ns‚ sXm´p-

≈n-ep≈ sj√nse (penultimate shell) d k_vsj-√n¬ \S-

°p-∂-h-bmWv d tªm°paqe-I-ß-sf∂v \nßƒ Xncn-®-dn-™n-

´p≠v. Ch kw{I-aW aqe-I-ßƒ (Transition elements)
F∂pw Adn-b-s∏-Sp-∂p.

Xmsg sImSp-Øn-cn-°p-∂- {]kvXm-h-\-I-fn¬ d tªm°paqe-

I-ßƒ°v tbmPn-°p-∂hbv°v " ' AS-bmfw \¬Iq.

Ch teml-ß-fm-Wv.

Ah-km\ Ce-Ivt{Sm-¨ ]qcWw \S-°p-∂Xv _mly-Xasj√n\v

sXm´p-ap-ºp≈ sj√n-em-Wv.

4˛mw ]ocnbUnse CØcw aqe-I-ß-fpsS Ah-km\ Ce-Ivt{Sm¨

]qcWw \S-°p-∂Xv 4s ¬ BWv.

Ch ]ocntbm-UnIv tS_n-fnse 3 apX¬ 12 hsc {Kq∏p-I-fn¬ ImW-

s∏-Sp∂p.

s, p F∂o tªm°n¬ Dƒs∏Sp-∂ {]mXn-\n-[y-aq-e-I-ßƒ {Kq∏n¬

kmZriyw ImWn-°p-∂p-sh∂v \nßƒ a\- n-em-°n-bn-´p-≠-t√m. Ch-

bn¬ Htc {Kq∏n¬ Dƒs∏´ aqe-I-ß-fpsS _mly-X-a-sj-√nse Ce-

Ivt{Sm-Wp-I-fpsS FÆw Hcp-t]mse Bb-Xp-sIm-≠m-Wt√m Cßs\

kw`-hn-°p∂-Xv.

4˛mw ]ocn-bUnse d tªm°v aqe-I-ß-fpsS 3d, 4s k_vsj√pIfnse

CeIvt{Sm¨ LS\ ]´n-Ibn¬ (]´nI 1.15) \¬In-bn-cn-°p-∂-Xv H∂p

IqSn {i≤n-°q.

_mly-Xa 4s k_vsj√nse Ce-Ivt{Sm-WpI-fpsS FÆ-Øn-ep≈ {]tXy-

IX F¥mWv? kw{I-aW aqe-I-ßƒ ]ocn-b-Unepw kmZriyw ImWn-

°ptam? ]cn-tim-[n-°q. CXp-t]mse XpS¿∂p hcp∂ ]ocn-b-Up-I-fnepw

12˛mw {Kq∏n¬ hcp∂ Zn,
Cd, Hg F∂nh kw{I-aW
aqeI-ß-fpsS F√m s]mXp-
Kp-W-ßfpw ImWn-°p-∂-h-
b -√.  AXn -\m¬ Ch
I]Skw{I-a-W-aq-e-I-ßƒ
(pseudo transition
elements) F∂-dn-b-s∏-Sp-
∂p.
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_mly-Xa k_vsj-√p-I-fnse Ce-Ivt{Sm¨ LS-\-bn¬ kam-\X D≠m-bn-cn-

°p-sa∂v Duln-°m-at√m? kvIm≥Un-b-Øns‚ (21Sc) sXm´v Xmsg hcp∂ aqe-

I-Øns‚ _mly-Xa C-e-Ivt{Sm¨ LS\ FgpXn t\m°q.

4d.... 5s.....

kw{I-aWaqe-I-ß-fpsS _mlyXa Ce-Ivt{Sm¨ hn\ymkw Htc {Kq∏nepw

]ocn-bUnepw km[m-cW Hcp-t]m-se-bm-Wv. AXp-sIm≠v Ch {Kq∏n¬

am{Xa√ ]ocnbUnepw KpW-ß-fn¬ kmZriyw ImWn-°p-∂p.

d tªm°v aqe-I-ß-fpsS HmIvko-I-c-Wm-hÿ

cmk-_-‘-\-Øn¬ G¿s∏-Sp∂ B‰-ßƒ hn´p-sIm-Sp-°p-Itbm kzoI-cn-°p-Itbm

]¶p-h-bv°p-Itbm sNøp∂ Ce-Ivt{Sm-Wp-I-fpsS FÆ-amWv Ah-bpsS kwtbm-

P-IX (valency) F∂v \nßƒ°-dn-bm-a-t√m. HmIvko-I-c-Wm-h-ÿsb°pdn®pw

\nßƒ°v [mc-W-bp≠v.

Ab-Wns‚ (Fe) c≠v t¢mssdUpI-fpsS t]cpw cmk-kq-{Xhpw Fgp-Xn-bncn-°p-

∂Xv {i≤n-°q.

s^dkv t¢mssdUv ˛ FeCl2

s^dnIv t¢mssdUv ˛ FeCl3

t¢mdn\v (–1) HmIvko-I-c-Wm-h-ÿ-bm-W-t√m.

Cu kwbp-‡-ßfnse Fe bpsS HmIvko-I-c-Wm-h-ÿ-Iƒ Is≠-Øn ]´nI

1.16 ]q¿Øn-bm-°q.

]´nI 1.16

kwbp‡w Fe bpsS Fe bpsS AtbmWp-I-fpsS

HmIvko-I-c-Wm-hÿ {]XoIw

FeCl2

FeCl3

d tªm°v aqe-I-ß-ƒ cmk-{]-h¿Ø-\-Øn¬ ]s¶-Sp-°p-tºmƒ _mlyXa-sj-

√nse Ce-Ivt{Sm-Wp-I-tfm-sSm∏w _mly-X-a-sj-√n\v sXm´p-ap-ºp≈ sj√nse

d Ce-Ivt{Sm-Wp-Ifpw ]s¶-Sp-°p-∂p. Ce-Ivt{Sm¨]qcWw \S-°p∂ {Ia-Øn-

e√ d tªm°v aqe-I-ßfpsS Ce-Ivt{Sm-Wp-Iƒ \jvS-s∏-Sp-∂Xv. AXm-bXv _mly-

Xa sj√nse s k_vsj-√n¬ \n∂mWv Ce-Ivt{Sm-Wp-Iƒ BZyw \jvS-s∏-Sp-

∂-Xv.

26Fe s‚ k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw {i≤n-°q.

1s2  2s2  2p6 3s2  3p6  3d6  4s2

$ Fe Fß-s\-bmWv Fe2+ Bbn amdn-bXv?
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]´nI 1.17

$ Fe2+ s‚ k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw Fgp-Xn-t\m-°q.

FeCl3 bn¬ Ab-Wn\v aq∂v Ce-Ivt{Sm-Wp-Iƒ \jvS-s∏-´v Fe3+ Atbm¨

D≠m-Ip-∂p.

kw{I-aW aqe-I-ß-fpsS _mly s k_vsj√n-s‚bpw sXm´v D≈nse

d k_vsj√n-s‚bpw Du¿P-Øn¬ t\cnb hyXymkw am{X-ta-bp-≈q.

$ F¶n¬ Ab-Wn\v \jvS-s∏-Sp∂ aq∂m-asØ Ce-Ivt{Sm¨ GXv

k_vsj-√n¬ \n∂m-bn-cn-°pw?

$ CXns‚ ASn-ÿm-\Øn¬ Fe3+ s‚ Ce-Ivt{Sm¨ hn\ymkw Fgp-

XpI.

At‰m-anI \º¿ 25 Bb aqe-I-amWv amwK-\okv (Mn).

k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw

CXns‚ hnhn[ kwbp-‡-ß-fmWv MnCl2, MnO2, Mn2O3, Mn2O7.

Chbn¬ Hmtcm-∂n-epw amwK-\o-kns‚ HmIvko-I-c-Wm-h-ÿbpw

AtbmWpI-fpsS k_vsj¬ Ce-Ivt{Sm¨ hn\ym-khpw FgpXn

]´n-I 1.17 ]q¿Øn-bm°pI.

kwbp‡w Mn s‚ Mn Atbm-Wp-I-fpsS k_vsj¬

HmIvko-I-c-Wm-hÿ Ce-Ivt{Sm¨ hn\ymkw

MnCl2 - 1s2  2s2 2p6 3s2 3p6 3d5

MnO2 +4 -

Mn2O3 - -

Mn2O7 - -

s, p F∂o tªm°p-I-fnse aqe-I-ßƒ cmk-{]-h¿Ø-\-Øn¬

G¿s∏Sp-tºmƒ _mly-X-a-sj-√nse Ce-Ivt{Sm-Wp-I-fmWv ]s¶-Sp-

°p-∂-Xv. F∂m¬ kw{I-aW aqe-I-ß-fpsS _mly-sj-√nse s k_v

sj√n-s‚bpw sXm´Sp-Øp≈ B¥-cnIsj√nse d k_vsj√n-

s‚bpw Du¿Pßƒ XΩn¬ henb hyXymkw C√m-Ø-Xn-\m¬ A\p-

tbm-Py-amb kml-N-cy-Øn¬ d k_vsj√nse Ce-Ivt{Sm-Wp-Iƒ

IqSn cmk-{]-h¿Ø-\-Øn¬ ]s¶-Sp-°pw. AXp-sIm-≠mWv kw{I-a-

W-aq-e-I-ßƒ hyXykvX HmIvko-I-c-Wm-hÿ ImWn-°p-∂-Xv.
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\nd-ap≈ kwbp-‡-ßƒ

kw{I-aWaqe-I-ß-fpsS Nne kwbp-‡-ßsf enÃp

sNbvXncn-°p-∂Xv {i≤n-°q.

$ tIm∏¿ kƒt^‰v

$ tIm_mƒ´v ss\t{S‰v

$ s]m´mkyw s]¿am-wK-t\‰v

$ s^dkv kƒt^‰v

$

.......................................................................................
kb≥kv em_n-¬ e`y-amb Cu kwbp-‡-ßƒ ]cn-

tim-[n®v Ch-bpsS \nd-ßƒ Is≠-Øq. \nd-ap≈ IqSpX¬

kwbp-‡-ßƒ I≠p-]n-Sn®v enÃv hn]p-eo-I-cn-°q.

kw{I-aWaqe-I-ß-fpsS kwbp-‡-ß-ƒ an°-hbpw

\nd-ap-f-f-h-bm-Wv. Ah-bnse kw{I-a-W-aq-e-I-ß-fpsS

Atbm-Wp-I-fpsS km∂n-[y-amWv \nd-Øn\v Imc-

Ww.

$ •m n\v \ndw \¬Im\pw Hmbn¬ s]bn‚nw-

Kn\pw a‰pw kw{I-aW aqe-I-kw-bp-‡-ßƒ D]-

tbm-Kn-°m-dp-≠v. IqSp-X¬ hnh-c-ßƒ d -̂d≥kn-

eqsS Is≠-Øp-I.

f tªm°paqe-I-ß-fpsS {]tXy-I-X-Iƒ

e≥Ym\Øn\pw BIvSo-\n-b-Øn\pw tijw

hcp∂ 14 aqe-I-ßsf hoXw Xmsg c≠v \nc-I-

fmbn {Iao-I-cn-®n-cn-°p-∂-h-bmWv f tªm°v aqe-

I-ßƒ.

Ch-bn¬ Ce-Ivt{Sm¨]qcWw \S-°p-∂Xv

_mly-Xa sj√n\v sXm´p≈n-ep≈ sj√n-

s‚bpw D≈n-ep-≈-Xn-em-Wv (Antepenultimate
shell). H∂m-asØ \nc-bn-ep-≈h em≥Y-t\m-

bnUp-Iƒ F∂pw c≠m-asØ \nc-bn¬ {Iao-

Icn-®h BIv‰n-t\m-bnUpIƒ F∂p-amWv Adn-

b-s∏-Sp-∂-Xv. Ch 6, 7 ]ocn-b-Up-I-fn-embn {Iao-

I-cn-®n-cn-°p-∂p. Ah-km-\sØ Ce-Ivt{Sm¨

h∂p-tN-cp -∂Xv f k_vsj-√n -em -sW∂v

k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw ]cntim[n-

®m¬ ImWm≥ Ign-bpw.

f tªm°paqe-I-ß-fpsS Nne {]tXy-I-X-Ifpw

D]tbm-K-ß-fpw Np-hsS \¬In-bn-cn-°p-∂Xv

{i≤n-°pI.

kw{I-a-W-aq-e-I-ßfpsS

D¬t{]-c-I kz`mhw

kzbw ÿnc-amb cmk-am-‰-Øn\v hnt[-
b-am-ImsX cmk-{]-h¿Ø-\-th-K-Xsb
kzm[o-\n-°m≥ Ign-bp∂ ]Zm¿Y-ß-
fmWv D¬t{]-c-Ißƒ (Catalysts).
km[m-c-W-ambn kw{I-a-W-aq-e-I-ßfpw
Ah-bpsS kwbp-‡-ßfpw D¬t{]-c-I-
ß-fmbn [mcmfw D]-tbm-Kn-°s∏Sp-∂p-
≠v. kº¿°-{]-{In-b-bn¬ ht\-Unbw
s]t‚m-IvsskUv (V2O5), tl_¿
{]{In-b-bn¬ kvt]m©o Ab¨, kky-
F-Æ-I-fpsS sslt{Um-P-t\-j≥ hgn
h\-kv]-Xn-bpsS \n¿am-W-Øn¬ \n°¬
(Ni) F∂nh Ch-bn¬ Nne DZm-l-c-W-
ß-fm-Wv. hyXykvX HmIvko-I-c-Wm-
hÿ ImWn -°p∂ d tªm°v
aqeIßƒ°v HmIvko-Im-cn -bmbpw
\ntcm-Ivko-Im-cn-bmbpw Htc kabw
{]h¿Øn-°p-hm≥ Ign-bp-∂-Xm-Wn-Xn\v
Hcp Imc-Ww.

tIc-f-Øns‚ [mXp-k-ºØv

temI-sØ-√m -bn -SØpw [mXp -°-fpsS

hn\ymkw Hcp-t]m-se-b-√. \ΩpsS tIcfw

Nne {]tXyI [mXp-°-fpsS kº∂ tiJ-c-

Øm¬ A\p-{K-lo-X-am-Wv. tamW-ssk-‰v,

C¬a-ss\-‰v, kn¿t°m¨, dqssS¬, XpS-

ßnb hnhn-[-ß-fmb [mXp-°-fpsS Ie-h-d-

bmWv tIc-f-Ønse Xoc-{]-tZ-isØ aW¬

tiJ-cw. \nXy-Po-hn-X-Øn¬ hf-sc-b-[nIw

D]-tbm-K-ap≈ ssS‰m-\nbw Utbm-IvsskUv

(TiO2) D¬∏m-Z -\-Ønse Akw-kvIrX

hkvXp-hmWv C¬a-ss\-‰v. {_oU¿ \yq¢n-b¿

dnbm-Iv‰-dp-I-fn¬ D]-tbm-Kn-°p-∂ tXmdn-b-

Øns‚ (Th) Dd-hnSw tamW-ssk‰v F∂
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$ d tªm°paqe-I-ßsf t]mse Chbn¬ an°-

hbpw hyXykvX HmIvko-I-c-Wm-h-ÿ-Iƒ

{]I-Sn-∏n-°p-∂p.

$ BIv‰n-t\mbnUp-Iƒ ̀ qcn-`m-Khpw tdUntbm

BIvSohv aqe-I-ß-fmWv. Ch ]eXpw Ir{Xna

aqe-I-ß-fm-Wv.

$ bqtd-\nbw (U), tXmdnbw (Th), πqt´m-Wnbw

(Pu) XpS-ßn-bh \yq¢n-b¿ dnbm-IvS-dp-I-fn¬

C‘-\-ambn D]-tbm-Kn-°p-∂p.

$ Ch-bn¬ ]eXpw D¬t{]-c-I-ß-fmbn s]t{Sm-

fnbw hyh-km-b-Øn¬ D]-tbm-Kn-°p-∂p.

]ocn-tbm-UnIv tS_n-fns‚ Hcp `mKw Xmsg sImSp-Øn-cn-°p-∂Xv {i≤n-

°pI. (]´nI 1.18) tImf-Øn¬ kqNn-∏n® aqe-I-ß-fpsS {]Xo-I-ßƒ

bYm¿Y-a-√.

[mXphm-Wv. \ntbm-Un-anbw (Nd) temlw

D¬∏m-Zn -∏n -°p-hm-\p≈ Akw-kvIrX

hkvXphpw tamW-ssk‰v Xs∂. i‡n-tb-

dn-bXpw `mc-an-√m-Ø-Xp-amb Im¥-ßƒ

\n¿an-°m≥ C∂v hym]-I-ambn D]-tbm-Kn-

°-s∏-Sp∂ teml-amWv \ntbm-Un-an-bw. Dc-

I-√p-Iƒ (Flint stones) \n¿an-°m-\m-h-iy-amb

kodnbw (Ce) temlØns‚ [mXphpw

tamW-ssk‰v BWv. Aaq-ey-amb Cu [mXp-

ti-Jcw \mw th≠-hn[w {]tbm-P-\-s∏Sp-

tØ-≠-Xp-≠v.

$ s tªm°vaqe-I-ßƒ enÃv sNøp-I.

$ +2 HmIvko-I-c-Wm-hÿ ImWn-°p∂ aqeIw GXv?

$ _mly-X-a-sj-√n¬ 5 Ce-Ivt{Sm¨ hcp∂ aqeIw GXv?

$ _mly-Xa p k_vsj-√n¬ 5 Ce-Ivt{Sm¨ hcp∂ aqeIw GXv?

$ d k_vsj-√n¬ Ah-km\ Ce-Ivt{Sm¨ ]qcWw \S-°p∂ aqeIßƒ

GsX√mw?

$ Atbm-Wo-I-cW Du¿Pw IqSnb aqeIw GXm-bn-cn°pw?

$ G‰hpw {Inbm-ioew IqSnb Atemlw GXmWv?

$ ˛2 HmIvko-I-c-Wm-hÿ ImWn-°p∂ aqeIw GXv?

Group

3 4 5 6 7 8 9 10 11 12

13 14 15 16 17

181

2

A B C D

GFE

]´nI 1.18

H
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$ CXn¬ Hcp aqe-I-Øns‚ Ah-km\ k_vsj¬ LS\ 2s2  2p6

(i) aqeIw GXv?

(ii) ]q¿W-amb k_vsj¬ hn\ymkw Fgp-Xp-I.

(iii) Cu aqe-I-Øns‚ GsX-¶nepw 2 khn-ti-j-X-Iƒ Fgp-Xp-I.

$ A bpw G bpw tN¿∂v cq]o-I-cn-°p∂ kwbp-‡-Øns‚ cmk-kq{Xw

Fgp-XpI-.

]´n-I-bnse Hmtcm aqe-Ihpw DØ-c-ambn hcp∂ ]c-am-h[n tNmZy-

ßƒ CXp-t]mse Is≠ØpI.

ck-X-{¥-]-T-\-Øn¬ ]ocn-tbm-UnIv tS_nƒ D]-tbm-K-s∏-SpØn aqe-Iß-

fpsS khn-ti-j-X-Iƒ hni-I-e\w sNøm\pw Xmc-X-ay-s∏S-p-Øm-\pap≈

km[yXIfmWv \mw Cu ]mT-`m-K-Øn-eqsS ]cn-N-b-s-∏´-Xv. ]Zm¿Y kz`m-

h-sØ-°p-dn-®p≈ XpS¿]-T-\-ß-fnepw ]ocn-tbm-UnIv tS_n-fns‚ klmbw

\nßƒ°v D]-tbm-K-s∏-Sp-Øm-hp-∂-XmWv.

         hne-bn-cpØmw

1. Xmsg sImSpØ kqN-\-I-fpsS ASn-ÿm-\-Øn¬ At‰m-anI \º¿

Is≠Øn k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw Fgp-Xp-I. ({]Xo-I-ßƒ

bYm¿Y-a√.

(i) A - 3˛mw ]ncn-bUv 17˛mw {Kq∏v

(ii) B - 4˛mw ]ncn-bUv 6˛mw {Kq∏v

2. Hcm-‰-Øns‚ Ah-km\ Ce-Ivt{Sm¨ ]qcWw 3d k_vsj√n¬

\S∂t∏mƒ B k_vsj√nse CeIvt{Sm¨ hn\ymkw 3d8 F∂v

tcJs∏SpØn. Cu B‰sØ kw_-‘n-°p∂ tNmZy-ßƒ°v DØcw

Is≠-Øq.

$ ]q¿W k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw

$ At‰m-anI\º¿

$ tªm°v

$ ]ocnbUv\º¿

$ {Kq∏v\º¿

3. Xmsg- sIm-Sp-Øn-cn-°p∂ k_vsj¬ Ce-Ivt{Sm¨ hn\ym-k-Øn¬ icn-

b-√mØh GsX√mw.

a) 1s2 2s2 2p7 b) 1s2 2s2 2p2

c) 1s2 2s2 2p5 3s1 d) 1s2 2s2 2p6 3s2 3p6 3d2 4s1

e) 1s2 2s2 2p6 3s2 3p6 3d2 4s2
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4. {Kq∏p\º¿ 17 Bb X F∂ aqe-I-Øn\v 3 sj√p-Iƒ D≠v. F¶n¬

a) Cu aqe-I-Øns‚ k_vsj¬ Ce-IvtSm¨ hn\ymkw Fgp-XpI.

b) ]ocnbUv \º¿ F{X-bmWv?

c) p k_v sj√n¬ Hcp Ce-Ivt{Sm-Wp≈ aq∂mw ]ocnbUnse Y
F∂ aqe-I-Øns‚ B‰-hp-ambn X {]h¿Øn-®m¬ D≠m-Ip∂ kwbp-

‡-Øns‚ cmk-kq{Xw F¥m-bn-cn-°pw?

5. At‰m-anI \º¿ 29 Bb Cu F∂ aqeIw cmk-{]-h¿Ø-\-Øn¬ G¿s∏-

Sp-tºmƒ +-2 HmIvko-c-Wm-hÿbp≈ Atbm¨ Bbn amdp-∂p.

a) Cu Atbm-Wns‚ {]XoIhpw k_vsj¬ Ce-Ivt{Sm¨ hn\ymkhpw

Fgp-XpI.

b) Cu aqeIw hyXykvX HmIvko-I-c-Wm-hÿ ImWn-°p-hm≥ km[y-

X-bpt≠m? F¥p-sIm≠v?

c) t¢mdn\pambn (17Cl) Cu aqeIw {]h¿Øn-®m¬ D≠m-Ip∂ Hcp

kwbp-‡-Øns‚ cmk-kq{Xw Fgp-XpI.

6. B‰-Ønse Nne k_vsj-√p-Iƒ Xmsg-sIm-Sp-°p-∂p.

2s, 2d, 3f, 3d, 5s, 3p

a) CXn¬ km[y-X-bn-√mØ k_vsj-√p-Iƒ GsXms°?

b) km[yXbn-√mØXns‚ ImcWw F¥mWv?

     XpS¿{]-h¿Ø\w

1. 1 apX¬ 36 hsc Bt‰m-an-I-\-º¿ hcp∂ aqe-I-ß-fpsS t]cv, {]Xo-Iw,

sj¬, Ce-Ivt{Sm¨ hn\ym-kw, k_vsj¬ Ce-Ivt{Sm¨ hn\ymkw

F∂nh kqNn-∏n-°p∂ ka-{K-amb ]´nI Xbm-dm-°p-I.

Bt‰m-anI aqeIw {]XoIw Ce-Ivt{Sm¨ k_vsj¬ Ce-Ivt{Sm¨

\º¿ hn\ymkw hn\ymkw
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aqeIw {]XoIw STP bnse ssl{U-P-\p-am-bp≈ km[m-cW HmIvko-I sslss{U-Up-

\º¿ Ahÿ cmk-{]-h¿Ø-\-tijn -c-Wm-hÿ I-fpsS cmk-kq{Xw

v̂fqdn≥ ........... ........... Xo{h-amb {]h¿Ø\w ˛1 HF

........... Cl ........... Xo{h-amb {]h¿Ø\w ˛1 ...........

t{_man≥ ........... {ZmhIw kmh-[m-\-Øn-ep≈ ˛ ...........

{]h¿Ø\w

Ab-Un≥ ........... ........... hfsc kmh-[m-\-Øn-ep≈ ˛ ...........

{]h¿Ø\w

2. ]ocn-tbm-UnIv tS_n-fnse P tªm°n¬ 17˛mw {Kq∏n¬ hcp∂ aqe-

I-ß-fp-ambn _‘-s∏´ Nne hnh-c-ß-fmWv ]´n-I-bn¬ \¬In-bn-

cn-°p-∂-Xv. ]´nI ]q¿Øn-bm°n Xmsg sImSpØ Imcy-ßƒ hni-

I-e\w sNøp-I.

(a) 17˛mw {Kq∏n¬ hcp∂ aqeI IpSpw-_-Øn\v ]d-bp∂ t]sc¥v?

(b) Ch-bpsS s]mXp-hmb hme≥kn F{X?

(c) CXn¬ CeIvt{Sm s\K-‰n-hn‰n IqSnb aqeIw GXv?

(d) Atbm-WoI-cW Du¿Pw IqSnb aqeIw GXv?

(e) Ch s tªm°v aqe-I-ß-fp-ambn tN¿∂p≠m-°p∂ ]cn-NnX

kwbp-‡ß-fpsS t]cpw cmk-kq-{Xhpw enÃv sNøp-I.



ckX{¥w $  Ãmt‚¿Uv - X

32

hmX-I-\n-b-a-ßfpw
tamƒ k¶¬∏-\hpw

Jcw, {Zmh-Iw F∂nhsb At]-£n®v hmX-I-ßƒ°v hf-sc-b-[nIw khn-ti-j-X-Iƒ D≠v.

[mcmfw aqe-I-ßfpw kwbp-‡-ßfpw hmXIm-h-ÿ-bn¬ ImW-s∏-Sp-∂p. \nXy-Po-hn-X-Ønepw

hyh-km-b-ß-fnepw ]co-£-W-im-e-I-fnepw hnhn[ hmX-I-ßsf \mw ssIImcyw sNøp-∂p-

≠t√m.

hmXI--ß-sf-∏‰n GXm\pw Nne {]kvXm-h-\-Iƒ X∂n-cn°p∂Xv {i≤n°q...

$ Hmtcm hmX-I-Ønepw AXnkq£va-ß-fmb At\Iw X∑m-{X-Iƒ AS-ßn-bncn°p-∂p.

$ Hcp hmXIØns‚ BsI hym]vX-hpambn Xmc-Xayw sNøp-tºmƒ AXnse X∑m-{X-I-

fpsS bYm¿Y hym]vXw hfsc \nkm-c-am-Wv.

$ hmX-I-Ønse X∑m-{X-Iƒ F√m Zni-I-fn-tebv°pw \nc-¥cw Nen-®p-sIm-≠n-cn-°p-∂p.
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temIsØ am‰n adn® Is≠-Ø-ep-I-fn¬ G‰hpw kp{]-[m-\-amWv teml-Øn-t‚Xv. am\-h-]p-

tcm-K-Xn-bpsS Ncn{X hgn-I-fn¬ teml-bp-K-ß-fmbn Xs∂ Ch AS-bm-f-s∏-Sp-Øn-bn-´p-≠v. arK-

ßsf th´-bm-Sm\pw Blmc kºm-Z-\-Øn-\p-ambn Iq¿Ø ine-Ifpw ac-°-ºp-Ifpw D]-tbm-Kn®

ÿm\Øv teml D]-I-c-W-ßƒ h∂-tXmsS A[zm-\-`mcw eLq-I-cn-°-s∏-Sp-I-bmWv sNbvX-Xv.

Im¿jn-I-ta-J-ebpw hymh-km-bnI taJ-ebpw A`n-hr-≤n-s∏-Sm≥ teml-ßƒ Xs∂-bt√ ImcWw?

Btem-Nn-®p-t\m-°q.

sam´p-kqNn apX¬ hnam\w hsc-bp≈ D]-I-c-W-ßƒ \n¿an-°m≥ D]-tbm-Kn-°p∂ Ccpºpw \nXy-

Po-hn-X-Øn¬ hnhn[ Bh-iy-ßƒ°v D]-tbm-Kn-°p∂ sNºpw Aep-an-\n-b-hp-sams° Ncn-{X-KXn

am‰nb teml-ß-fm-Wv. B`-c-W-\n¿am-W-Øn-\p-]-tbm-Kn-°p∂ kz¿Æhpw sh≈nbpw πm‰n-\-hp-

sa√mw teml-ß-fm-Wt√m?

Ch-sb√mw Fß-s\-bmWv {]Ir-Xn-bn¬\n∂v th¿Xn-cn-s®-Sp-°p-I-sb∂v \nßƒ Nn¥n-®n-´pt≠m?

t\cn´v D]-tbm-Kn-°m-hp∂ Xc-Øn¬ {]Ir-Xn-bn¬\n∂v Ch e`n-°ptam? \ap°v ]cn-tim-[n-°mw.
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