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ck-X{¥w

kne-_kv

Bi-b-ßƒ {]{Inb/{]h¿Ø-\-ßƒ

{]tabw˛ 1  : hmXImhÿ 6 ]ncn-bUv/ 4 aWn°q¿

$ hmX-I-ß-fn-te-Xn-t\-°mƒ {ZmhI X∑m-{X-

Iƒ ASpØp ÿnXn sNøp-∂p. AXn-t\-

°mƒ ASp-ØmWv Jc-Ønse X∑m-{X-Iƒ

ÿnXn sNøp-∂-Xv. {ZmhI X∑m-{X-Iƒ

XΩn-ep≈ BI¿j-W-_ew hmXI X∑m-

{X-I-tf-°mƒ IqSp-X-em-Wv.

$ _mjv]o-I-cWw F√m Xm]-\n-e-bnepw \S-

°p-∂p.

$ Xm]-\ne h¿[n-∏n-®m¬ {Zmh-Iw, hmX-I-

ambn amdp-∂p.  Hcp {Zmh-I-Øns‚ Xnf-\n-e-

bn¬ Ah-ÿm-]-cn-h¿Ø\w kw -̀hn-°p-∂p.

$ hmX-Im-h-ÿ-bn¬ X∑m-{X-Iƒ hfsc

AI∂p ÿnXn sNøp-∂-Xn-\m¬ hym]vXw

IqSp-∂p. hmX-I-ßƒ°p ]c-kv]cw Ie-cm-

\p≈ Ign-hmWv Un^yq-j≥.

$ hmX-I-Øns‚ hym]vXw AXv Dƒs°m-≈p∂

]m{X-Øns‚ hym]vX-am-bn-cn-°pw.

$ Hcp {]X-e-Øn¬ bqWn‰v hnkvXo¿W-Øn¬

A\p-`-h-s∏-Sp∂ _e-amWv a¿Zw.

$ Jcw, {ZmhIw F∂n-h-bpsS hym]vX-Øn¬

Xm]w, a¿±w F∂n-h-I-fnse hyXymkw

Imcy-amb am‰w hcp-Øp-∂n-√. hmX-I-

Øns‚ hym]vX-Øn¬ Imcy-amb am‰w kw`-

hn-°p-∂p. Cu am‰-ß-fpsS ]T-\-^-e-amWv

hmX-I-\n-b-a-ßƒ.

t_mbn¬ \nb-aw

$ ÿnc Xm]-\n-ebn¬ hmX-I-ß-fpsS a¿Zhpw

hym]vXhpw hyXym-k-s∏-Sp-∂Xv a\- n-em-

°p-∂p. {Km^nI coXn-bn¬ Nn{Xo-I-cn-°m≥

Ign-bp-∂p. \nXy Pohn-X-Øn¬ kam\

kµ¿`-ßƒ hne-bn-cp-Øp-∂p. (ka-hmIyw

D]-tbm-Kn-®p≈ KWn-X-{In-b-Iƒ th≠.)

Nmƒkv \nbaw

$ Xm]-\n-e ˛ hym]vXw Ch thcn-b-_nƒ

B°n {Km^p-≠m-°p-∂p.

$ {Km^n¬ \n∂pw t\cn´v 
1 2

1 2

V V
T T

=  F∂ ka-

amIyw cq]o-I-cn-°p-∂p. (Derivation th≠-

Xn-√.)

$ kwtbm-PnX hmXI ka-hm-Iyw 
1 1 2 2

1 2

P V P V
T T

=

am{Xw aXn. (Derivation D]-tbm-Kn-®p≈ KWn-

X-{In-b-Iƒ Ch th≠.)

$ AshmKmt{Um \nbaw

$ ]co-£-Ww, \nco-£-Ww, N¿® XpS-ßn-b-h-

bn-eqsS {Zmh-I-ßƒ hmX-I-ß-fm-Ip-tºmƒ

D≠m-Ip∂ am‰-ßƒ a\- n-em-°p-∂p.

$ ]co-£Ww, \nco-£Ww F∂n-h-bn-eqsS

\nXy-Po-hnX kµ¿`-ß-fp-ambn _‘-s∏-

SpØn _mjv]o-I-cWw Fs¥∂v a\- n-em-

°p-∂p.

$ ]co-£Ww, N¿® F∂n-h-bn-eqsS Un^yq-

j≥, Ne\ kzmX{¥yw F∂nh a\- n-em-

°p-∂p.

$ ]co-£-Ww, \nco-£-Ww, N¿® F∂n-h-bn-

eqsS hmX-I-ß-fpsS hym]vXw, a¿Zw F∂nh

t_m[y-s∏-Sp-∂p.

$ ]co-£-Ww, \nco-£-Ww, N¿® XpS-ßn-b-h-

bn-eqsS {Zmh-I-ßƒ hmX-I-ß-fm-Ip-tºmƒ

D≠m-Ip∂ am‰-ßƒ a\- n-em-°p-∂p.

$ Nn{Xw 1.7se ]co-£-W-Øn\v IqSp-X¬

hy‡X e`n-°p-hm≥ C©-£≥ t_m´n¬,

do^n¬, sagp-Ip-Xncn Ch D]-tbm-Kn-®p≈

]co-£Ww IqSn Dƒs∏-Sp-Øn-bn-cn-°p-∂p.

$ N¿®, d^-d≥kv, sF.kn.‰n F∂n-h-bn-eqsS

Ashm-Kmt{Um \nbaw t_m[y-s∏-Sp-∂p.
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Bi-b-ßƒ {]{Inb/{]h¿Ø-\-ßƒ

{]tabw˛ 2  : cmk-{]h¿Ø-\-ßfpw tamƒk-¶ev]-\hpw  13 ]ncn-bUv/ 9 aWn°q¿

cmk-{]-h¿Ø-\-ß-fpsS thKX

$ thKX Ipd-™Xpw thKX IqSn-bX-p-amb

cmk-am-‰-ßƒ D≠v.

cmk-{]-h¿Ø-\ thK-Xsb kzm[o-\n°p∂

LS-I-ßƒ

$ cmk-{]-h¿Ø-\ thK-Xsb kzm[o-\n-°p∂

]e LS-I-ßƒ D≠v.

$ Xm]-\n-e, a¿±w, KmV-X, D¬t{]-c-I-ßƒ

F∂n-h-bn¬ am‰w hcpØn thKX \nb-{¥n-

°mw.

$ A`n-Im-c-I-ßƒ s]mSn®p tN¿°p-tºm-gpw

Cf-°p-tºmgpw cmk-{]-h¿Ø\ thKX

IqSp-∂p.

{Kmw At‰m-an-I-amkpw {Kmw tamfn-Iyp-em¿

amkpw

$ hyXykvX aqe-I-ß-fpsS Bt‰m-anI amkn\v

Xpeyw {Kmw aqeIw FSp-Øm¬ Ah-bn¬

Xpey-FÆw B‰-ß-fmWv D≠m-hp-I.

$ At‰m-anI amkn\v Xpeyw {Kmw BWv {Kmw

At‰m-anI amkv GAM, ({KmwB‰w)

$ tamfn-Ip-em¿ amkn\v Xpeyw {Kmw BWv.

{Kmw tamfn-Iyp-em¿ amkv. GMM ({Kmwtamƒ)

$ {Kmw At‰m-anI amkv, {Kmw tamfn-Iyp-em¿

amkv Ch-bpsS Bibw am{Xw.

(KWnX {]iv\-ßƒ ]cn-K-Wn-t°-≠-Xn-√.)

(tamfn-Iyp-em¿ amkv TB ]´nI 2.5 Dƒs∏-Sp-

Øn-bn-cn-°p-∂p.)

tamƒ k¶-ev]\w

$ GsXmcp ]Zm¿Y-Øn-s‚bpw Hcp {Kmw B‰-

Øn¬/Hcp {Kmw tamfn¬ 6.022 x 1023 FÆw

IWn-I-Iƒ D≠v.

$ Cu kwJysb Ashm-Kmt{Um kwJy

F∂p-]-d-bp∂p.

$ 6.022 x 1023  IWn-I-Iƒ Dƒs°m≈p∂

Af-hns\ 1 tamƒ F∂p-]-d-bp-∂p.

$ Ashm-Kmt{Um \nb-ahpw tamƒ k¶¬]-

\hpw F∂ `mKØv t_mIvkn¬ \¬In-bn-

cn -°p∂ hnh-c -ßƒ (tamfm¿ STP
hym]vXhpw bpw am{Xw).

(KWnX {Inb-Iƒ ]cn-K-Wn-t°-≠-Xn-√.)

({Kman-ep≈ amkv, tamƒ k¶-ev]-\hpw kao-

IrX cmk-k-a-hm-Iy-ßfpw F∂o `mK-ßƒ

Hgn-hm-°n-bn-cn-°p-∂p.)

$ ]co-£-W-ßƒ, N¿® F∂n-h-bn-eqsS cmk-

{]-h¿Ø\ thKX ]cn-N-b-s∏-Sp-∂p.

$ ]co-£-Wßƒ, N¿®, ]´n-I-hn-i-I-e-\w.

$ Ph ET tkm^v‰vshb¿ D]-tbm-Kn®v \oco-

£Ww, N¿®

$ Bi-b-ßƒ am{Xw

$ N¿®, d -̂d≥kv, sF.kn.-Sn. km[y-X, tamU-

ep-Iƒ F∂nh D]-tbm-K-s∏-SpØn tamƒ

F∂ Bibw ]cn-N-b-s∏-Sp-∂p.
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{]{Inb/{]h¿Ø-\-ßƒBi-b-ßƒ

{]tabw˛ 3  : Ce-Ivt{Sm¨ hn\ym-khpw ]ncn-tbm-UnIv tS_nfpw  14 ]ncn-bUv/ 10 aWn°q¿

$ B‰-Ønse Ce-Ivt{Sm-Wp-Iƒ {Iao-I-cn-®n-cn-

°p-∂Xv hnhn[ sj√p-I-fn-em-bm-Wv.

$ sj√p-I-fn¬ s, p, d, f F∂nßs\ D]-sj-

√p-Iƒ  D≠v.

$ D]-sj-√p-I-fpsS FÆw Hmtcm sj√n-

s‚bpw {Ia-\-º-dn\p Xpey-am-Wv.

$ D]-sj-√p-I-fn-emWv Ce-Ivt{Sm¨ ]qcWw

\S-°p-∂-Xv.

$ \yq¢n-b- n¬ \n∂v AIepw tXmdpw

sj√p-I-fnepw D]-sj-√p-I-fn-ep-ap≈ Ce-

Ivt{Sm-Wp-I-fpsS  Du¿P\ne-bn¬ am‰w

hcp-∂p.

$ Hmtcm ]ncn-b-Unepw hcp∂ aqeI B‰-ß-

fnse Ce-Ivt{Sm-Wp-Isf Dƒs°m-≈m≥ Ign-

bpw-hn[w k_vsj-√p-Iƒ {Iao-I-cn-°--s∏-´n-cn-

°p-∂p.

s-2, p-6, d-10, f-14
$ At‰m-anI \º-dns‚ ASn -ÿm-\-Øn¬

Hmtcm aqeI-Øn-s‚bpw k_v sj¬ Ce-

Ivt{Sm¨ hn\ymkw Fgp-Xm≥ Ign-bpw.

$ Du¿Pw IqSn-h-cp∂ {Ia-Øn-emWv k_vsj-

√p-I-fn¬ Ce-Ivt{Sm¨ \nd-bp-∂-Xv.

$ k_v sj¬ Ce-Ivt{Sm¨ hn\ymkw At‰m-

anI \º¿ 1 apX¬ 20 hsc-bp≈ aqe-I-ß-

fpsS am{Xw.

$ B‰-Ønse k_v sj¬ Ce-Ivt{Sm¨ hn\ym-

k-Øns‚ ASn-ÿm-\-Øn¬ ]ncn-tbm-UnIv

tS_n-fn¬ aqe-I-ßsf s, p, d, f F∂nßs\

4 tªm°p-I-fmbn Xcw-Xn-cn-°mw.

d, f tªm°p-Iƒ ]cn-N-b-s∏-SpI am{Xw.

$ Ah-km\w h∂p-tN-cp∂ Ce-Ivt{Sm¨ GXv

k_v sj√n¬ F∂-Xns‚ ASn-ÿm-\-Øn-

emWv tªm°p-Iƒ \n¿W-bn-°p-∂Xv.

$ _mly-Xa sj√nse k_vsj¬ Ce-

Ivt{Sm¨ {Iao-I-cWw hni-I-e\w sNbvXv

{Kq∏v\º¿, ]ncn-bUv \º¿, tªm°v F∂nh

Is≠-Øm≥ Ign-bpw.

$ B‰-Øns‚ t_m¿ amXr-I-bpsS hni-I-e-\w,

N¿®, ]ncn-tbm-UnIv tS_nƒ F∂nh D]-tbm-

K-s∏-SpØn k_vsj-√p-Isf Ipdn -®p≈

[mcW ssIh-cn-°p-∂p.

$ apJy Du¿P\ne-bnepw AXn¬ Dƒs°m-

≈p∂ k_vsj-√p-I-fpsS FÆ-hpw k_vsj-

√n¬ Dƒs°m-≈p∂ ]c-am-h[n Ce-Ivt{Sm-Wp-

I-fpsS FÆhpw Is≠-Øm≥ km[n-°p∂

]´n-I.

$ k_vsj√pIfpsS Du¿Pw IqSn-h-cp∂ {Iaw

Is≠-Øm≥ kmlm-bn-°p∂ Nn{Xo-I-c-Ww.

$ Hmtcm {Kq∏n-tebpw ]ncn-b-Un-tebpw aqe-I-

ß-fpsS k_v sj¬ Ce-Ivt{Sm¨ hn\ymkw

hni-I-e\w sNbvXv khn-ti-j-X-Iƒ Is≠-

Øp-∂p.

$ ]ncn-tbm-UnIv tS_n-ƒ D]-tbm-K-s∏-Sp-Øn-

bp≈ N¿®, ]´n-Ihni-I-e-\w.

$ G periodic, Kalzium  tkm^v‰v shb-dp-Iƒ

]cn-N-b-s∏-S¬.
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Bi-b-ßƒ {]{Inb/{]h¿Ø-\-ßƒ

$ S, P tªm°v aqe-I-ßƒ {]mXn-\n[y aqe-I-

ßƒ

$ Ch {Kq∏n¬ KpW-ß-fn¬ kam-\X ImWn-

°p-∂p. CeIvt{Sm¨ hn\ym-k-Øn-ep≈ kam-

\-X-bmWv CXn\p Imc-Ww.

$ d tªm°n¬ hcp∂h kw{I-aW aqe-I-ß-

fm-Wv.

$ _mly-X-a-sj-√n\v sXm´p-≈n-ep≈ k_v

sj√n-emWv Ah-km\ Ce-Ivt{Sm¨ ]qcWw

\S-°p-∂-Xv.

$ hyXykvX hme≥kn ImWn-°p-∂p.

$ \nd-ap≈ kwbp-‡-ßƒ D≠m-°p-∂p.

(d tªm°v aqe-I-ß-fpsS Ce-Ivt{Sm¨

hn\ymkw ]cn-K-Wn-t°-≠-Xn-√.)

$ em≥Y-t\m-Wp-Ifpw BIvSn-t\m-Wp-Ifpw

Dƒ∏-Sp-∂-h-bmWv f tªm°v aqe-I-ßƒ

$ Ir{Xna aqe-I-ß-fmWv IqSp-X¬. U, Np,
Pu, Th XpSßnb tdUntbm BIvSohv aqe-

I-ßƒ \ap°v {]tbm-P-\-s∏-Sp-∂-h-bmWv.

$ B‰-Øns‚ hen-∏w.

$ CeIvt{Sm s\K-‰n-hn‰n

$ Atbm-Wo-I-cW Du¿Pw

$ {Inbm-io-e-Øn-ep-≠m-Ip∂ am‰w

$ CeIvt{Sm s\K-‰n-hn‰n kvsIbn¬

$ t]mfm¿ kz`mhw

$ {Kq∏n¬ Xmtgm´pw ]ncn-b-Un¬ CS-Øp-\n∂v

he-tØm´pw KpW-ß-fn¬ am‰w hcp-∂p.

$ {Kq∏n¬ Xmtgm´p hcptºmƒ Atbm-WnI

Du¿Pw Ipd-bp-∂p. ]ncn-b-Un¬ CS-Øp-\n∂v

he-tØm´p t]mIp-tºmƒ Atbm-Wn-I-cW

Du¿Pw IqSp∂p

$ ]co-£-Ww, kw{I-aW aqeI kwbp-‡-ß-

fpsS kmºn-fp-I-fpsS ]cn-tim-[\

$ N¿®

$ ]´nIhni-I-e-\w, h¿°vjo‰v, N¿®, sF.kn.-

Sn. km[y-X.

$ ]´nI hni-I-e-\w, h¿°vjo‰v,

N¿®, sF.kn.-Sn. km[y-X.

{]tabw˛ 4  :  teml-ßƒ 8 ]ncn-bUv/ 5 aWn°q¿

$ teml-ßƒ cmk-{]-h¿Ø\-Øn¬ kmayX

ImWn-°p-∂p-≠v.

$ Pew, Bkn-Up-Iƒ Ch-bp-ambn teml-ßƒ

{]h¿Øn-°p-∂p.

Hmtcm teml-Øn\pw {]h¿Ø-\-tijn

hyXy-kvX-am-Wv. Na, K apX-emb teml-ßƒ

Pe-hp-ambn Xo{h-ambn {]h¿Øn-°p-∂p.

teml-ßƒ ]eXpw Bkn-Up-I-fp -ambn

{]h¿Øn®v ssl{U-P≥ hmXIw D≠m-Ip-

∂p.

]cn-k-c-ß-fnse ]e cmk-h-kvXp-°fpw

teml-\m-i-\-Øn\v Imc-W-am-Ip-∂p.

teml-ßsf Ah-bpsS {Inbm-io-e-ti-jn-

bpsS ASn-ÿm-\-Øn¬ Fgp-Xm-hp-∂-Xm-Wv.

CXmWv dnbmIvSnhn‰n koco-kv.

$ ap∂-dnhv ]cn-tim-[n-°¬

$ ]co-£-W, \nco-£-W-ßƒ, N¿® Ch-bn-

eqsS teml-ß-fpsS hnhn[ cmk-{]-h¿Ø-

\-ßƒ a\- n-em°n {Inbm-ioe t{iWn-bn¬

Ah-bpsS ÿm\w Is≠-Øp-∂p.
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Bi-b-ßƒ {]{Inb/{]h¿Ø-\-ßƒ

$ teml-ßƒ A\p-tbm-Py-amb kwbp-‡-ß-

fn¬ \n∂pw aqe-I-ßsf BtZiw sNøp-∂p.

CuSO4 emb\n-bn¬ \n∂pw Zn tIm∏dns\

BtZiw sNøp-∂p.

$ {Inbm-io-e-t{i-Wn-bn¬ apI-fn-ep≈ teml-

ßƒ Xmsg-bp≈ teml-ßsf Ah-bpsS

ehW emb-\n-bn¬ \n∂pw BtZiw sNøp-

∂p.

Zn - CuSO4 emb-\n-; Fe - CuSO4 emb-\n-

Mg - FeSO4 emb-\n-

$ kn¶n-\p-ap-I-fn¬ tIm∏¿ ]‰n-]nSn°p∂p.

emb-\n-bnse Cu2+ AtbmWn\v kn¶n¬ \n∂v

Ce-Ivt{Sm-Wp-Iƒ e`n-°p-∂p. kn¶v Ce-Ivt{Sm-

Wp-Iƒ hn´p-sIm-Sp-°p-∂p.

Zn  → Zn2+ + 2e-
Cu2+  + 2e- → Cu

Ce-Ivt{Sm-Wp-Iƒ hn´p-sIm-Sp-°p∂ {]h¿Ø-

\-amWv HmIvko-I-c-Ww. Ce-Ivt{Sm-Wp-Iƒ

kzoI-cn-°p∂ {]h¿Ø-\-amWv \ntcm-Ivko-

I-c-Ww. HmIvko-I-c-Whpw \ntcm-Ivko-I-c-

Whpw H∂n®p \S-°p∂ {]h¿Ø-\-amWv

dntUmIvkv {]h¿Ø-\w.

(sshZypX cmk-sk¬ \n¿amWw Hgn-hm-°n-

bn-´p-≠v.)

$ `qcn-`mKw teml-ßfpw kwbp-‡-ß-fm-bmWv

ImW-s∏-Sp -∂-Xv. dnbmIvSn -hn‰n Ipd™

teml-ß-fmWv Au, Pt apXem-b-h, {]Ir-Xn-

bn¬ kzX-{¥-ambn ImW-s∏-Sp-∂p. dnbmIvSn-

hn‰n IqSnb teml-ßƒ ÿncX IqSnb

kwbp-‡-ßƒ D≠m-°p-∂p. `qh¬°-Øn¬

ImW-s∏-Sp∂ teml kwbp-‡-ß-fmWv

[mXp-°ƒ. Ffp-∏-Øn¬ temlw th¿Xn-cn-

°m-hp∂ [mXp-hmWv Abncv F∂v Adn-b-

s∏-Sp-∂-Xv.

$ Abn-cns\ ip≤o-I-cn-°m≥ hnhn[ am¿K-ßƒ

D≠v. ip≤o-I-cn® Abn-cn¬ \n∂pw temlw

th¿Xn-cn-°p-∂Xv \ntcm-Ivko-I-cW {]h¿Ø-

\-ßƒ hgn-bm-Wv. {Inbm-io-eX G‰hpw

IqSnb teml-ßsf sshZypXn D]-tbm-Kn®v

\ntcm-Ivko-I-cn-°p-∂p.

{Inb-io-eX Ipd™ teml-ß-fmb Fe, Zn
Chsb Im¿_¨, Im¿_¨ tamtWm-

IvsskUv F∂nh D]-tbm-Kn®v \ntcm-Ivko-

I-cn-°p-∂p.

$ t_mIvssk-‰ns\ eo®nwKv {]h¿Ø\w hgn

ip≤o-I-cn®v Al2O3 B°n am‰p-∂p.

Al2O3 sb Dcp-Inb {Itbm-sse-‰n¬ tN¿Øv

$ ]co -£Ww sNbvXv BtZi cmk-{] -

h¿Ø\w a\- n-em-°p-∂p.

$ Zn - CuSO4 emb-\n-

Fe - CuSO4 emb-\n-

Mg - FeSO4 emb-\n-

]co-£-W-ßƒ sNøp-∂p.

$ N¿®, sF.Sn km[y-X-Iƒ D]-tbm-K-s∏-

SpØn Ce-Ivt{Sm¨ ssIam‰ {]h¿Ø\w

a\- n-em-°p-∂p.

$ teml Abn-cp-Iƒ AS-ßnb ]´nI hni-I-

e-\w, N¿®.

$ N¿®, \n¿am-W-co-Xn, Nn{Xo-I-cn® Nm¿´p-Iƒ

hni-I-e\w sNøp-∂p.
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sshZypX hnt«-jWw sNbvXv Aeq-an-\nbw

\n¿an-°p-∂p.

$ Ab-Wns‚ Abn-cp -Iƒ GsXm-s°-bm-

sW∂v a\- n-em-°p-∂p.

$ tla-ss‰-‰ns‚ km{µWw Im¥nI hn`-P\w

hgn-bm-Wv. Ccpºpw Im¿_Wpw AS-ßnb

teml-k-¶-c-amWv Ão¬. hnhn[ Xc-Øn¬

Ãoep-I-fp-≠v.

(Ccp-ºns‚ \n¿amWw Hgn-hm-°n-bn-´p-≠v.)

$ teml-k-¶-c-ßƒ°v LSI teml-ß-tf-

°mƒ D≈ ta∑-Iƒ a\- n-em-°p-∂p. Nne

teml-k-¶-c-ß-fpsS LS-I-ßfpw D]-tbm-

Khpw a\- n-em-°p-∂p.

{]tabw˛ 13 :  Nne Ateml kwbp-‡-ßƒ         8 ]ncn-bUv/ 6 aWn°q¿

Bi-b-ßƒ {]{Inb/{]h¿Ø-\-ßƒ

$ A¥-co-£-Øn¬ G‰hpw IqSp-X¬ AS-ßn-

bn-cn-°p∂ hmXIw ss\{S-P≥ BWv.

$ Atam-Wn-b, cmkhf-ßƒ, ss\{SnIv

Bkn-Uv, ss\t{S-‰p-Iƒ F∂n-hbmWv

ss\{S-Ps‚ {][m\ kwbp-‡-ßƒ.

$ Ateml aqe-I-ß-fn-sem-∂mb ss\{S-P≥

AS-ßnb kwbp-‡-amWv Atam-Wnb

Atam-Wnb ]co-£-W-im-e-bn¬ \n¿an-°m≥

Ign-bpw.

NH4Cl + Ca(OH)2   →  CaCl2 + H2O + NH3

$ tl_¿ {]{Inb hgn-bmWv Atam-Wnb

hymh-km-bn-I-ambn \n¿an-°p-∂-Xv.

N2 + 3H2  Ccpºv  2NH3

Ccpºv D¬t{]-c-I-ambn D]-tbm-Kn-°p-∂p.

$ GI-Znim {]h¿Ø-\-ß-fn¬ A`n-Im-c-I-

ßƒ ]q¿W-ambpw Dev∏-∂-ß-fmbn amdp-∂p.

D`-b-Znim {]h¿Ø-\-ß-fn¬ amdp-∂n-√.

$ te jm‰ven-b¿ XXzw

(s^dnIv ss\t{S‰v emb-\nbpw s]m´mkyw

Xtbm- kb-t\‰v emb-\nbpw D]-tbm-Kn-®p≈

]co-£Ww Hgnhm-°n-bn-´p-≠v.)

(NH3 \n¿am-W-Øn¬ tejm-‰ven-b¿ XXzw

Fßs\ {]tbm-P-\-s∏-Sp-Ømw F∂ `mKw

th≠-Xn-√)

$ ""cmk-]-Zm¿Y-ß-fpsS cmPmhv'' F∂ \ne-

bn¬ kƒ^yq-dnIv BknUv Adn-b-s∏-Sp-∂p.

$ \nc-h[n D]-tbm-K-ßƒ

$ kƒ^yq-dnIv Bkn-Uns‚ hymhkm-bnI

\n¿am-W-Øn¬ D`-b-Znim {]h¿Ø-\-ßƒ

AS-ßn-bn-cn-°p∂p.

$ N¿®

$ N¿®, hni-I-e\w

$ Atam-Wn-b-bpsS ]co-£-W-im-e-bnse

\n¿amWw ImWn-°p-∂p.

$ ^vtfm Nm¿´v hni-I-e\w am{Xw

$ N¿®, ]co-£-Ww, \nco-£-Ww, hni-I-e\w,

t{ImUo-I-cWw

$ N¿®, sF.-kn.-Sn km[y-X-Iƒ D]-tbm-Kn-°p-

∂p. Nm¿´p-Iƒ hni-I-e\w sNøp-∂p.

$ N¿®, ]´n-Im-hn-i-I-e-\w, Nm¿´p-Iƒ
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Bi-b-ßƒ {]{Inb/{]h¿Ø-\-ßƒ

$ kº¿° {]{Inb hgn-bmWv kƒ^yq-dnIv

BknUv  hymh-km-bn-I-ambn \n¿an-°p-∂-Xv.

$ ht\-Unbw s]t‚m-IvsskUv DXvt{]-c-I-ambn

D]-tbm-Kn-°p-∂p.

$ Pe-hp-ambn {]Xn-]Øn ImWn-°p∂ Bkn-

UmWv kƒ^yq-dnIv Bkn-Uv. AXp-sIm≠v

CsXmcp \n¿P-eo-Im-cIw (dehydrating agent)
BWv.

$ timj-Im-cIw (drying agent) BWv.

$ kƒ^yq-dnIv Bkn-Uns‚ hnhn[ D]-tbm-K-

ßƒ a\- n-em-°p-∂p.

$ _mjv]-io-e-ap≈ Bkn-Up-I-fmb ss\{SnIv

Bkn-Uv, sslt{Um t¢mdnIv BknUv

F∂nh H2SO4 D]tbm-Kn®v \n¿an-°m≥ Ign-

bpw.

$ 2NaCl + H2SO4  Na2SO4 +
2HCl.

$ 2NaNO3 + H2SO4  Na2SO4 +
2HNO3

$ Nne kwbp-‡-ß-fnse B\-tbm-Wp-I-fm-Wv

kƒt^-‰v, ss\t{S-‰v, t¢mssdUv F∂n-h

$ t_cnbw t¢mssdUv emb\n D]-tbm-Kn®v

kƒt^‰pw {_u¨ dnwKv sSÃv hgn ss\t{S-

‰pw , kn¬h¿ ss\t{S‰ v D]-tbm -Kn® v

t¢mssdUpw Xncn-®-dn-bmw.

$ ^vtfmNm¿´v hni-Zo-I-cWw hgn kº¿°

{]{InbmL´-ßƒ ]cn-N-b-s∏-Sp-∂p.

$ ]©-kmc, CuSO4.5H2O  Chbn¬

kƒ^yqdnIv BknUv Hgn-®p≈ ]co-£Ww

ImWn-°mw.

$ ]co-£Ww

$ \nco-£Ww

$ hni-I-e\w

$ t{ImUo-I-cWw

$ N¿®, hni-I-e-\w, DZm-l-c-W-ßƒ

$ N¿®

$ ]co-£Ww

$ \nco-£Ww

$ hni-I-e\w

$ t{ImUo-I-cWw
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Bi-b-ßƒ {]{Inb/{]h¿Ø-\-ßƒ

{]tabw˛ 14 :  Hm¿Km-\nIv  kwbp-‡-ßƒ : \ma-I-c-Whpw sFtkm-sa-dn-khpw
8 ]ncn-bUv/ 6 aWn°q¿

$ ASp-Ø-SpØ c≠w-K-ßƒ XΩn¬  CH2
{Kq∏ns‚ hy-X-ymkw

$ s]mXp ka-hm-I-y-ap-]-tbm-Kn®v kqNn-∏n-°mw.

$ `uXnI KpW-ß-fn¬ A\p-{I-a-amb am‰w

$ cmkKpW-ß-fn¬ kmZr-i-yw.

$ Ch tlma-tem-Kkv koco-km-Wv.

$ B¬°o≥, B¬ss°≥ F∂n-hbnepw

tlma-tem-Kkv kocn-kv km[y-am-Wv.

$ sFtkm-sa-dnkw

$ IUPAC \ma-I-cW coXn-b-\p-k-cn-®mWv

Im¿_-WnI kwbp -‡-ßƒ°v t]cv

\¬Ip∂p.

$ IUPAC coXn-b-\p-k-cn®v Chbv°v t]cp

\¬Imw.

(H∂n-tesd imJ-I-fp≈ B¬s°-bv\p-I-

fpsS \ma-I-cWw hyXykvX B¬ss°¬

dmUn-°-ep-Iƒ imJ-I-fm-bp≈ B¬s°-

bv\p-I-fpsS \ma-I-cWw Cu ̀ mK--ßƒ th≠-

Xn-√.)

$ sslt{Um Im¿_-Wp-I-fnse ssl{U-P≥

B‰sØ a‰v B‰-ß-tfm, {Kq∏p -Itfm

BtZiw sNøp-tºmƒ XnI®pw hy-X-y-kvX-

ß-fmb kwbp-‡-ßƒ D≠m-Ip-∂p.

$ {][m\ ^wMvj-W¬ {Kq∏p-Iƒ,-F, -Cl, -Br,
-I, OH, -COOH - CHO, -CO, -NH2, -NO2
F∂n-h-bm-Wv. ]´nI 14.4 am{Xw.

(^Mvj-W¬ {Kq∏p-Iƒ AS-ßn-bn-´p≈

kwbp-‡-ß-fpsS \ma-I-c-Ww, sFtkm-sa-

dnkw Ch th≠-Xn-√.)

$ ]´nI hni-I-e\w N¿® t{ImUo-I-cWw

$ ]´nI hni-I-e-\w, N¿®, t{ImUo-I-cWw

$ \n¿hN\w am{Xw

$ N¿®, hni-I-e-\w, Nm¿´v A]-{KY\w

$ N¿®, t{ImUo-I-cWw

$ Nm¿´v hniI-e\w, Xmc-X-ayw sNø¬,

t{ImUo-I-cWw, tamU-ep-Iƒ \n¿Ωn-°¬

$ Nm¿´v, N¿®, t{ImUo-I-cWw
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{]tabw˛ 15 :  Hm¿Km-\nIv  kwbp-‡-ßƒ cmk-{]-h¿Ø-\-ßƒ  6 ]ncn-bUv/ 4 aWn°q¿

$ Hm¿Km\nIv kwbp-‡-ßƒ Ah-bpsS kz-`m-

h-a-\p-k-cn®v BtZ-i-cm-k-{]-h¿Ø-\w, Pz-

e\w, sX¿a¬ {Im°nwKv, t]mfn-sa-ssd-tk-

j≥ F∂o {]h¿Ø-\-ßƒ°p hnt[-b-am-

Wv.

(t]mfn-a-ssd-tk-j≥ hgn \n¿an-s®-Sp-°p∂

πmÃn-°p-I-fpsS t]cp-Iƒ am{Xw.)

$ ]qcnX sslt{Um-Im¿_-Wp-Iƒ BtZ-i-cm-

k-{]-h¿Ø-\-ß-fn¬ G¿s∏-Sp-∂p.

CH4 C2H6

$ sslt{Um Im¿_-Wp-Iƒ hmbp-hn¬ IØn

CO2, H2O F∂nh D≠m-Ip-∂p.

$ _rlXv X∑m-{X-Iƒ eLp LSIßfmbn

hnL-Sn-°p-∂p. asÆ-Æ, Uok¬ F∂n-hsb

s]t{Smƒ B°n-am-‰m≥ CØcw cmk-{]¿Ø-

\-ßƒ D]-tbm-Kn-°p-∂p.

$ eLpX∑m- {X -Iƒ (tamtWm-sa -dp -Iƒ)

XΩn¬ tN¿∂p k¶o¿Æ-amb X∑m-{X-Iƒ

D≠m-Ip∂ {]h¿Ø-\-amWv t]mfn-sa-ssd-

tk-j≥.

$ B¬°-tlm-fp-Iƒ Bkn-Up-Iƒ F∂nh

hfsc {][m-\-s∏´ Im¿_-WnI kwbp-‡-

ßƒ BWv.

$ FY-t\mƒ

D]-tbm-K-ßƒ

$ emb-I-ambn

$ {]nk¿th-‰o-hmbn

$ _nh-td-Pmbn

$ s]bn‚, hm¿Wnjv \n¿amWw

$ acp-∂v \n¿am-Ww.

$ FY-t\m-fns‚ Zpcp-]-tbmKw XS-bp-∂-Xn-\v.

FY-t\m-fn¬ hnj-]-Zm¿∞-ßƒ tN¿°p∂p.

$ hy-X-ykvX D]-tbm-K-ßƒ

$ hn\m-Kn-cn-bmbn

$ ]g-k-Øp-Iƒ Ir{Xnaambn \n¿Ωn-°m≥

kpK‘{Zh-y-ßƒ \n¿Ωn-°m≥

$ ^m‰n Bkn-Up-Iƒ B¬°-en-I-fp-ambn

{]h¿Øn-°p-tºm-fp-≠m-Ip∂ eh-W-amWv

tkm∏v.

$ N¿® hni-I-e\w

$ Nm¿´v hni-I-e-\w, N¿®,

t{ImUo-I-cWw

$ N¿®, Nm¿´v A]-{K-Y\w, tamU-ep-Iƒ

\n¿Ωn-°¬

$ ]co-£-W \nco-£Ww \nK-a\w cq]o-I-cn-

°¬ t{ImUo-I-cWw

$ N¿®, Nm¿´v hni-I-e-\w, tamU-ep-Iƒ

hne-bn-cp-Ø¬

$ tamU-ep-Iƒ \n¿Ωn-°¬ N¿®, Nm¿´v

A]-{K-Y-\w, t{ImUo-I-cWw.

$ N¿®, hni-I-e\w

$ N¿®

hni-I-e\w

$ N¿®

$ N¿®, Nm¿´v A]-{K-Y\w

$ N¿®, hni-I-e\w

tamU-ep-Iƒ \n¿Ωn-°¬

$ N¿®, Nm¿´v hni-I-e\w ICT
$ ]co-£-Ww, \nco-£Ww

Bi-b-ßƒ {]{Inb/{]h¿Ø-\-ßƒ
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Bi-b-ßƒ {]{Inb/{]h¿Ø-\-ßƒ

{]tabw˛ 16 :  ck-X-{¥w \nXyPohn-XØn¬                              8 ]ncn-bUv/ 6 aWn°q¿

$ tcmK {]Xn-tcm[w, NnIn-’, AWp-\m-i\w

XpS-ßnb taJ-e-I-fn¬ D]-tbm-Kn-°p∂

Huj-[-ßƒ cmk-]-Zm¿∞-ßƒ AS-ßn-b-h-

bm-Wv.

$ ckX{¥Øns‚ klm-b-tØmsS hnI-kn-∏n-

s®-Sp-°p∂ Huj-[-ßƒ BtcmKy kpc£

Dd-∏p-h-cp-Øp-hm≥ km[n-®p.

$ Huj-[-ßfpsS {]h¿Ø-\-Øn-\-\p-k-cn®v

A\mƒP-kn-°p-Iƒ, B‚n-ss]-d-‰n-°p-Iƒ,

B‚nsk]v‰n -°p-Iƒ, B‚m-kn-Up-Iƒ,

B‚n-_-tbm-´n-°p-Iƒ F∂n-ßs\ h¿§oI-

cn-°mw.

$ IrXy-amb tcmK \n¿Æbw \S-ØmsX

kzbw NnIn’ \S-Øp-∂Xv A]-I-S-I-c-am-

Wv.

$ sshZy-im-kv{X-cw -KØpw \nXy-Po -hn -X-

Ønepw πmÃnIv hkvXp-°ƒ [mcm-f-ambn

D]-tbm-Kn-°p-∂p. hne-°p-d-hv, CuSv\n¬°¬,

`mc-°p-dhv XpS-ßnb [mcmfw ImcWßƒ

sIm≠v πmÃnIv hkvXp-°ƒ IqSpX¬ D]-

tbm-Kn-°p-∂p.

$ πmÃnIv D]-tbmKw KpW-tØm-sSm∏w {]iv\-

ßfpw D≠m-°p-∂p-≠v. ]mcn-ÿnXnI {]iv\-

ßƒ°v {][m\ ImcWw πmÃn-°ns‚ Zptcym-

]-tbm-K-am-Wv.

$ t]mfnsassdkv sNbvXp-≠m-°p∂ t]mfn-a-

dmWv πmÃn-Iv.

$ sX¿tam πmÃn-Iv, sX¿tam sk‰nwKv πmÃn-

Iv,  F∂n-ßs\ Xcw Xncn°mw.

$ Recycle, Reduce, Refuse ck-X-{¥-Øns‚

kmt¶-XnI hnZy -Iƒ F∂n-h -bn -eqsS

πmÃnIv aen-\o-I-cWw Ipdbv°mw

$ `£y-[m-t\ym¬∏m-Z-\Ønepw tiJ-c-W-

Ønepw IoS-ßsf \in-∏n-t°≠n hcp-∂p.

`£y-[m-\y-ß-fpsS Bhiyw IqSn-b-t∏mƒ

ssPh IoS-\m-in-\n-Iƒ IqSmsX cmk-IoS

\min-\n-Iƒ D]-tbm-Kn-®p.

$ Pe-a-en-\o-I-c-Ww, hmbp-a-en-\o-I-cWw tcmK-

ßƒ XpSßn H´-\-h[n {]iv\-ßƒ D≠m-

°p∂p

$ N¿®. d^-d≥kv

]´nI ]q¿Øo-I-cWw F∂n-h-bn-eqsS saUn-

°¬ cwKsØ ck-X-{¥-Øns‚ ]¶v a\-

 n-em-°p∂p

$ N¿®-, ]´n-I-hn-i-I-e\w F∂n-h-bn-eqsS

Huj-[-ßsf h¿§o-I-cn-°p-∂p.

$ N¿®m, C‚¿hyq, dnt∏m¿´v Xøm-dm-°¬

F∂n-h-bn-eqsS BtcmKy cwKsØ A\m-

tcmKy {]h-W-X-Iƒ Xncn-®-dn-bp-∂p.

$ N¿®, d^-d≥kv, hmb-\m-Ip-dn∏v teJ\w

Xøm-dm-°¬ XpSßn-b-h-bn-eqsS πmÃn-

°ns‚ KpW-ßfpw Ah-bp-≠m-°p∂ ]mcn-

ÿnXnI {]iv\-ßfpw Xncn-®-dn-bp-∂p.

$ ]co£Ww \nco-£Ww F∂n-h-bn-eqsS

πmÃn-Ins\ Xcw Xncn-°p∂p

$ N¿®, {Kq∏v {]h¿Ø\w hmb-\-Ip-dn-∏v,

Ipdn∏v Xøm-dm-°¬

$ t{]mPIvSv {]h¿Ø\ØneqsS IoS-\m-in\n

D≠m-°p∂ {]iv\-ßsf Is≠-Øp-∂p.
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Bi-b-ßƒ {]{Inb/{]h¿Ø-\-ßƒ

$ Ifn-a-Æv, NpÆm-ºvI-√v, Pn]vkw F∂n-h-

bmWv {][m\ Akw-kvIrX hkvXp-°ƒ

aW¬, ssew tÃm¨, tkmUm Bjv

F∂nh NqSm-°n-bmWv •mkv \n¿Ωn-°p-∂-

Xv.

ss^_¿•m-kv, tk^v‰n •mkv, tkmUm-•m-

kv, lm¿Uv •mkv, t_mtdm-kn-en-t°‰v •mkv,

\nd-ap≈ •mkv.

$ imkv{Xw ssIImcyw sNøp∂ hnth-I-an-

√mØ coXn-Iƒ {]iv\-ßƒ krjvSn-°p-

∂p≠v

$ Cß-s\-bp-≠m-Ip∂ {]iv\-ßsf imkv{X

kmt¶XnI hnZy D]-tbm-Kn®v ]cn-l-cn-°p-

hm≥ am¿§-ß-fp≠v.

$ ]cn-ÿnXn kulm¿± D¬∏-∂-ß-fpsS

\n¿ΩmWw e£y-am°n ]pXnb imkv{X

imJ D≠m-bn-´p≠v ˛ {Ko≥ sIakvSn.

$ Nn{X hni-I-e-\w, N¿® F∂n-h-bn-eqsS

kna‚ v \n¿ΩmW coXn a\- n-em-°p-∂p.

$ ]´nI hni-I-e-\-Øn-eqsS hnhn[ Xcw •mkp-

Iƒ Xncn-®-dn-bp∂p

$ N¿®, d^-d≥kv, hmb-\-Ip-dn∏v F∂n-h-bn-

eqsS {Ko≥ sIa-kv{Sn-bpsS {]m[m\yw Xncn-

®-dn-bp-∂p.
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Hgn-hm-°nb/Dƒs∏-Sp-Ønb ̀ mK-ßƒ

A≤ymbw 1 hmX-Im-hÿ

`mKw˛1

sSIvkv‰v _p°v, lm‚ v _p°v, kne-_kv {KnUv F∂nh AtX coXn-bn¬ ]n¥p-S-cp-∂p.

Hearing Impaired Bb hnZym¿∞n-Iƒ°v hn\n-abw sNøm≥ {]bm-k-ap≈ ]mT-`m-K-

ßƒ Xmsg-sIm-Sp-Øn-cn-°p∂ coXn-bn¬ {Iao-I-cn-®n-cn-°p-∂p.

$  Nn{Xw 1.7 se ]co-£-W-Øn\v IqSp-X¬

hy‡X e`n-°p-hm≥ Xmsg-sIm-Sp-Øn-cn-

°p∂ ]co-£Ww IqSn Dƒs∏-Sp-Øm-hp-∂-

Xm-Wv.

$ Ip∏n-bv°p-≈nse {ZmhIw NqSm-°p-tºmƒ

do^n-√dnse hmXIw NqSmbn apI-fn-te°v

Db-cp-∂p. AXn-\m¬ ItfUv hm´¿ Ahn-

tS°v Db-cp-∂p.

$ Nmƒkv \nbaw 

1 2

1 2

V V
T T

⎛ ⎞
=⎜ ⎟

⎝ ⎠

am{Xw aXn-

bmIpw

$ kwtbm-PnX hmX-I-k-a-hmIyw

1 1 2 2

1 2

P V P V
T T

=

 am{Xw aXn

1 hmX-I-Øns‚ Xm]-\ne h¿≤n-°p-tºmƒ

hym]vXw h¿≤n-°p∂ ]co-£Ww (Sn._n

Nn{Xw 1.7)

2 Nmƒkv \nbaØns‚ ka-hm-Iy-cq-]o-I-c-

Whpw {]iv\ \n¿≤m-c-Whpw

3 kwtbm-PnX hmX-I-k-a-hmIyw D]-tbm-Kn-

®p≈ {]iv\-\n¿≤m-cWw

Pew

 hmbp

sa¿°pdn

Bi-b-ßƒ/{]h¿Ø-\-ßƒ Dƒs∏-Sp-Ønb ]T-\-{]-h¿Ø\w

(amt‰≠ `mKw)
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Bi-b-ßƒ/{]h¿Ø-\-ßƒ Dƒs∏-Sp-Ønb ]T-\-{]-h¿Ø\w

(amt‰≠ `mKw)

A≤ymbw 2˛ cmk-{]-h¿Ø-\-ßfpw tamƒ k¶¬∏-\hpw

$ {Kmw At‰m-an-I-am-kv, {Kmw tamfn-Iyp-em¿

amkv, Ah-Kmt{Um \º¿ F∂o Bi-b-

ßƒ am{Xw.

1 {Kmw At‰m-anI amkv, {Kmw tamfn-Iyq-em¿

amkv, Ah-Kmt{Um \º¿ F∂nh ]c-kv]cw

_‘-s∏-Sp-Øn-bp≈ {]iv\-\n¿[m-c-Ww,

tamƒ k¶-ev]-\hpw kao-IrX cmk-hm-Iy-

ßfpw

A≤ymbw 3 ˛ Ce-Ivt{Sm¨ hn\ym-khpw ]ocn-tbm-UnIv tS_nfpw

$ d, f tªm°p-Iƒ ]cn-N-b-s∏-Sp-ØpI am{Xw.

$ d tªm°v aqe-I-ß-fpsS ÿm\w, khn-ti-

j-X-Iƒ

$ G-periodic, Kalzium software Iƒ D]-

tbm-K-s∏-Sp-Øp-∂p.

$ d tªm°v aqe-I-ßfpsS k_vsj¬ Ce-

Ivt{Sm¨ hn\ymkw

A≤ymbw 4˛ teml-ßƒ

 $ sshZypX cmk-sk¬ \n¿ΩmWw

 $ Ccp-ºns‚ \n¿ΩmWw

`mKw˛2

A≤ymbw 13˛ Nne Atem-l-kw-bp-‡-ßƒ

$ s^dnIv ss\t{S‰v emb-\nbpw s]m´mkyw

Xtbm-k-b-t\‰v emb-\nbpw D]-tbm-Kn-®p≈

]co-£-Ww.

$ NH3 bpsS hymh-km-bnI \n¿Ωm-W-Øn¬

te˛-jm-‰ven-b¿ XXzw Fßs\ {]tbm-P-\-

s∏-Sp-Ømw.

$  te jm‰ven-b¿ XXzw

$ Atam-Wn-b-bpsS hymh-km-bnI \n¿amWw

(^vtem Nm¿´v hsc am{Xw)
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A≤ymbw 14˛ Hm¿Km-\nIv -kw-bp-‡-ßƒ˛\m-a-I-c-Whpw sFtkm-sa-dn-khpw

A≤ymbw 15˛ Hm¿Km-\nIv -kw-bp-‡-ßƒ˛cmk-{]-h¿Ø-\-ßƒ

$ sslt{Um-Im¿_-Wp-I-fpsS BtZ-i-cm-k-{]-

h¿Ø-\w, t]mfn-a-ssd-tk-j≥ \n¿h-N-\w,

t]mfn-a-ssd-tk-j≥ hgn \n¿an-s®-Sp-°p∂

πmÃn-°p-I-fpsS t]cp-Iƒ Ch am{Xw

$  Open chain compounds (Nße cq]-Øn-

ep≈ kwbp-‡-ßƒ) Ah-bpsS cmk-{]-

h¿Ø\w Ch Dƒs∏-Sp-Øn-bn-´p-≠v.

$ sslt{Um Im¿_-Wp-I-fpsS AUo-j≥

{]h¿Ø\w t]mfn-a-ssd-sk-j≥

$  heb kwbp-‡-ßƒ

$ sFtkm-sa-dn-kw (\n¿h-N\w am{Xw)

$  ^Mvj-W¬ {Kq∏p-Iƒ, Ah-bpsS t]cv,

^Mvj-W¬ {Kq∏v ASßnb kwbp-‡-ß-

fpsS s]mXp-hm-b-t]cv Ch ]cn-N-b-s∏-Sp-Øp-

∂p. (]´nI 14.4) (Ghemical software D]-

tbm-K-s∏-Sp-Øp-∂p)

$ sFtkm-sa-dnkw

$ ^Mvj-W¬ {Kq∏p-Iƒ AS-ßnb kwbp-‡-

ßfpw \ma-I-c-Whpw, sFtkm-sa-dn-k-hpw.

Bi-b-ßƒ/{]h¿Ø-\-ßƒ Dƒs∏-Sp-Ønb ]T-\-{]-h¿Ø\w

(amt‰≠ `mKw)

A≤ymbw 16˛ ck-X{¥w \nXy-Po-hn-XØn¬

F√m `mK-ßfpw Dƒs∏-Sp-Øn-bn-´p-≠v.


