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Fkv-Fkv-F¬-kn- ]T\klm-bn-

Fkv-Fkv-F¬-kn- ckX{¥w-

F≥- {io-Ip-am¿-
Kh.- F®v-Fkv-Fkv- -
hn-fhq¿-°¬,- Xn-cp-h\¥]p-cw-

ckIcam-°mw- ckX{¥w-
]cn-tim-[\bv-°p-≈ tNm-Zy-ßfp-sS
FÆw- Ip-dhmIpw.- Nn-e tNm-Zy-ßfn¬-
DØcØn-te°p-- \bn-°m-\m-hiy-am-b
kq-N\Iƒ- \¬-Ipw.- DZm-lcWam-bn-
At‰m-an-Iam-kv,- CeIv-t{Sm-kv-s]m-́ ≥-
jy¬,- Atbm-Wo-IcW Du¿-Pw...-..-
tNm-Zy-ßfp-sS `m-j efn-XamIpw.-
k¶o¿-Wam-b KWn-X{In-b Bhiy-
ap-≈ tNm-Zy-ßƒ- Im-Wm-\p-≈ km-
[y-X Ip-dhm-Wv.-

ckX{¥Øn¬- BsI 10 A[ym-bw-.-
tNm-Zy-t∏∏dn-s‚ BsI kv-tIm¿- 40.-
Ccp-]Xp- iXam-\w- tNm-Zy-ßƒ-°v- tNm-
bv-kv- D≠v.- ]co-£m-kabw- H∂caWn-
°q¿.- CXn-\p-- ]p-dsa 15 an-\n-‰v- Iqƒ-
Hm-̂ v- ssSw.- F√m- A[ym-bßƒ-°pw-
kv-tIm-dn¬- Xp-ey- ]cn-KW\ e`n-°m-
\p-≈ km-[y-Xbp-≠v.- an-° tNm-Zy-ßfp-w-
`n-∂\n-ehm-c°m-sc ]cn-KWn-°p-
∂XcØn-ep-≈Xm-Wv.- tIhew- Hm¿-a

1.- ckX{¥Øn-s‚ `m-j
* {][m-\ Bibßƒ-˛ dm-Un-°ep-Iƒ,- cm-kkq-{Xw,-
LSIiXam-\w,- tamƒ- {]tbm-Kkq-{Xw,- tamfn-Iyq-em¿-
t^m¿-ap-e.-
⇒ aq-eIßfp-sS kw-tbm-PIX Is≠Øn- kw-bp-‡ßfp-
sS cm-kkq-{Xw- Fgp-Xp-∂Xn-\p-≈ tijn- ]cn-tim-[n-°p-
∂ XcØn-ep-≈ tNm-Zy-ßƒ-°v- km-[y-Xbp-≠v.- DZm-
lcWam-bn.-
?- aq-∂p- aq-eIßfpw- Ahbp-sS At‰m-an-I \ºdpw- \¬-
Ip-∂p.-

aq-eIw-   At‰m-an-I\º¿-

A 12

B   8

C 17

]´n-Ibn-se hn-
hcßfp-sS ASn-
ÿm-\Øn¬- Np-
hsSbp-≈ tNmZy-
ßƒ-°v- DØcw-
Fgp-Xp-I.-
a) Hm -tcm -  aq -
eIØn-s‚bpw -

kw-tbm-PIX IW°m-°p-I?-
b) ]´n-Ibn-se aq-eIßƒ- kw-tbm-Pn-®v- D≠m-Ip-∂ GsX¶n-
epw- c≠p- kw-bp-‡ßfp-sS cm-kkq-{Xw- Fgp-Xp-I?-
⇒ kw-bp-‡ßfp-sS cm-kkq-{XØn¬-\n-∂pw- dm-Un-°ep-Ifp-
sS {]Xo--Iw- Is≠Øm-\pw- dm-Un-°ep-Ifp-sS {]Xo--Ißfn¬-
\n-∂pw- kw-bp-‡ßfp-sS cm-kkq-{Xw- \n¿-an-°m-\pw- Ahkcap-
≈ tNm-Zy-ßƒ-°pw- km-[y-Xbp-≠v.- CØcw- kw-bp-‡ßfn-
se aq-eIßfp-sS LSIiXam-\w- IW°m-°mw.-

DZm-lcWam-bn- Hcp- tNm-Zyw- ]cn-Nbs∏Smw.-
?- c≠p- cm-khfßfp-sS cm-kkq-{Xw- \¬-Ip-∂p.-
(NH4)2 SO4     (NH4)3 (PO4)2
a) Chbn-se dm-Un-°ep-Ifp-sS {]Xo-Iw- Fgp-Xp-I?-
b) X∂n-cn-°p-∂ cmkhfßfn¬- GXn-em-Wv- G‰hpw-

Iq-Sp-X¬- Afhn¬- ssl{UP≥- ASßn-bn-́ p-≈sX∂v-
LSIiXam-\Øns‚ ASn-ÿm-\Øn¬- Is≠Øn- ka¿-
∏n-°p-I?

(kq-N\: At‰m-an-Iam-kv- N-14, H-1, S-32, O-16, P-31
CØcw- tNm-Zy-ßƒ- \n¿-≤m-cWw- sNøp-∂Xn\m-hiy-

am-b At‰m-an-Iam-kv,- tam-fn-Iyq-em¿- am-kv- tNm-Zy-Øn¬-
X∂n-cn-°pw.-

⇒ aq-eIßfp-sS am-kn¬-\n-∂v- Ahbp-sS B‰ßfp-
sS FÆhpw- X∑m-{XIfp-sS FÆhpw- IW°m-°mw.- X∑m-
{XIfp-sS FÆw- Is≠Øp-∂Xn-\v- X∂n-cn-°p-∂ aq-
eIØn-s‚ At‰m-an-I Ahÿ Adn-bWw.- Zz-bm-t‰m-an-
I aq-eIßsfbpw- _lp-At‰m-an-I aq-eIßsfbpw- Xn-
cn-®dn-™m¬- GIm-t‰m-an-I aq-eIßsf Ffp-∏Øn¬-
a\ n-em-°mw.- Iq-Sm-sX kw-bp-‡ßfp-sS am-kn¬-\n-∂v-
X∑m-{XIfp-sS FÆw- IW°m-°p-∂Xn-\p-≈ tNm-Zy-ßƒ-
°pw- km-[y-Xbp-≠v.-

⇒  Hcp- kw-bp-‡Øn-s‚ {]tbm-Kkq-{XØn¬-\n-∂p--
tam-fn-Iyq-em¿- t^m¿-ap-e Is≠Øp-∂Xn-\p-≈ tNm-Zy-Øn-
\v- km-[y-Xbp-≠v.-

?- Hcp- sslt{Um-Im¿-_Wn-s‚ {]tbm-Kkq-{XØn¬-
c≠p- Im¿-_Wpw- A©p- ssl{UP\pw- D≠v.- F¶n¬- Np-
hsSbp-≈ tNm-Zy-ßƒ-°v- DØcw- Fgp-Xp-I.-

a) Cu- kw-bp-‡Øn-s‚ EFM IW°m-°p-I?-
b) Cu- kw-bp-‡Øn-s‚ tam-fn-Iyq-em¿- am-kv- 58 BWv.-

F¶n¬- CXn-s‚ tam-fn-Iyq-em¿- t^m¿-ap-e Is≠Øp-I?-
kq-N\: At‰m-an-Iam-kv- Im¿-_ -̈ 12,- ssl{UP≥- 1
2.- hm-XI\n-baßƒ-
∗ {][m-\ Bibßƒ-: Jcw,- {Zm-hIw,- hm-XIw- F∂n-

hbp-sS s]m-Xp-Kp-Wßƒ- t_m-bn¬- \n-baw,- Nmƒ-kv- \n-
baw,- As]m-Km-t{Um-\n-baw,- tam-fm¿-hym-]v-Xw-

BZ¿-ihm-XI kahm-Iyw.-
⇒  {Zhy-Øn-s‚ hy-Xy-kv-X AhÿIfm-b Jcw,- {Zm-

hIw,- hm-XIw- F∂n-hbp-sS khn-tij Kp-Wßƒ- Xn-cn-
®dn-™v- Xcw-Xn-cn-°m\p-≈ tijn- ]cn-tim-[n-°p-∂
XcØn-ep-≈ tNm-Zy-ßƒ-°v- km-[y-Xbp-≠v.- CØcØn-
ep-≈ Hcp- tNm-Zyw- ]cn-Nbs∏Smw.-

?- {Zhy-hp-am-bn- _‘s∏´ GXm-\pw- {]kv-Xm-h\Iƒ-
Xcp-∂p.-

$ X∑m-{XIƒ-°v- btY„w- k©m-ckzm-X{¥y-ap-≠v.-
$ km-{µX hfsc Iq-Sp-Xem-Wv.-
$ a¿-Zw- {]tbm-Kn-®v- {Zm-hIam-°m≥- km-[n-°pw.-
$ \n-iv-Nn-X hym-]v-Xw- D≠v-.- F∂m¬- \n-iv-Nn-X BIr-Xn-bn-√.-
$ Xm-]w-- kz-o-Icn-®v- {Zm-hIam-Ip-∂p.- Chsb A\p-tbm-Py-am-b co-Xn-bn¬-

Xcw-Xn-cn-°p-I.- as‰m-cp- tNm-Zyw- ]cn-Nbs∏Smw.-
?- Hcp- hm-XI\n-baØn-s‚ {]kv-Xm-h\ \¬-Ip-∂p-
"\n-iv-Nn-Xa¿-ZØn¬- ÿn-Xn-sNøp-∂ \n-iv-Nn-X am-kv- hm-XIØn-s‚ hym-

]v-Xw- sI¬-hn≥- kv-sIbn-en-se Du-jv-am-hn-\v- t\¿- B\p-]m-Xn-Iam-Wv.-
a) Cu- hm-XI\n-baØn-s‚ KWn-Xcq-]w- Fgp-Xp-I?-
⇒  hn-hn-[ hm-XI\n-baßfp-sS {]tbm-Kn-I D]tbm-Kßƒ,- Chbp-am-bn-

_‘s∏´ {Km-^p-Iƒ- F∂n-h Is≠Øp-∂Xn-\p-≈ tNm-Zy-ßƒ-°pw- km-
[y-Xbp-≠v.-

⇒  hm-XIßfp-sS STPbn-se hym-]v-XØn¬-\n-∂pw- tam-fp-Ifp-sS FÆw,-
hm-XIØn-s‚ am-kv- F∂n-h IW°m-°p-∂Xn-\p-≈ tNm-Zy-ßƒ-°v- km-[y-
Xbp-≠v.- DZm-lcWam-bn- Hcp- A¥co-£a¿-ZØn-epw- 273K Du-jv-am-hn-epw-
ÿn-Xn-sNøp-∂ F√m- hm-XIßfp-sSbpw- Hcp- tam-fn-s‚ hym-]v-Xw- 22.4L
BWv.- CXn-s‚ ASn-ÿm-\Øn¬- Np-hsSbp-≈ tNm-Zy-ßƒ-°v- DØcw- Fgp-
Xp-I.-

a) lo-en-bØn-s‚ At‰m-an-Iam-kv- 4 BWv.- F¶n¬- ap-Ifn¬- kq-Nn-∏n-®
km-lNcy-Øn-se 16g lo-en-bØn-s‚ hym-]v-Xw- IW°m-°p-I?-

b) CtX km-lNcy-Øn¬- ÿn-Xn-sNøp-∂ 40g lo-en-bØn-se X∑m-
{XIfp-sS FÆhpw- hym-]v-Xhpw- Is≠Øp-I?-

3.- B‰w- LS\bpw- ]o-cntbm-Un-Iv- tS_n-fpw-
* {][m-\ Bibßƒ -̨  k_vsj√p-Iƒ,- B^v-_m-XXzw,- k_v-sj¬-

CeIv-t{Sm-̈ - hy-Xym-kw,- hn-hn-[ tªm-°p-Iƒ,- Atbm-Wn-IcW Du¿-Pw,- B‰w-
LS\bpw- cm-kkz-̀ m-hhpw.- DZm-lcWßƒ-:

?- X F∂ aq-eIØn-s‚ At‰m-an-I\º¿- 27 BWv.- a‰v- c≠p- aq-eIßfm-
b P, Q  F∂n-hbp-sS At‰m-an-I\º¿- bYm-{Iaw- 19Dw- 23 BWv.- X s‚
k_v-sj¬- CeIv-t{Sm -̈ hn-\y-m-kw- 1S2 2S2 2P6 3S2 3P6 4S2 3d7. F¶n¬- Np-
hsSbp-≈ tNm-Zy-ßƒ-°v- DØcw- Fgp-Xp-I.-

a) P, Q F∂o- aq-eIßfp-sS k_v-sj¬- CeIv-t{Sm -̈ hn-Xym-kw- Fgp-
Xp-I?-

b) Chbp-sS {Kq-∏v,- ]o-co-Uv- F∂n-h Is≠Øp-I?-
c) X, P, Q F∂o- aq-eIßsf B‰Øn-s‚ hep-∏w- Ip-dbp-∂ {IaØn¬-

Fgp-Xp-I?-
⇒  X∂n-cn-°p-∂ aq-eIßfp-sS k_v-sj¬- CeIv-t{Sm -̈ hn-\ym-kw- ]cn-

tim-[n-®v- Ahbp-sS cm-kKp-Wßƒ- Xn-cn-®dn-bm-\pw- kw-{IaW aq-eIßfp-
sS khn-tij Kp-Wßfm-b hy-Xy-kv-X Hm-Iv-ko-IcWm-hÿ,- \n-dap-≈ kw-
bp-‡ßfp-sS km-∂n-[yw,- Xn-civ-No-\ km-Zr-iyw- F∂n-h hn-iZo-Icn-°m-\p-
ap-≈ Ign-hv- ]cn-tim-[n-°p-∂XcØn-ep-≈ tNm-Zy-ßƒ-°pw- km-[y-Xbp-≠v.-
CØcØn-ep-≈ Hcp- tNm-Zyw- ]cn-Nbs∏Smw.-

?- ]´n-Ibn¬- GXm-\pw- aq-eIßfp-sS CeIv-t{Sm -̈ hn-\ym-kw- \¬-Ip-∂p.-

Chbp-sS ASn-ÿm-\Øn¬- Np-hsSbp-≈ tNm-Zy-Øn-\v- DØcw- Fgp-Xp-I
a) ]´n-Ibn-se sX‰m-b CeIv-t{Sm -̈ hn-\ym-kw- Is≠Øn- Xn-cp-Øn- Fgp-

Xp-I.-
⇒  X∂n-cn-°p-∂ aq-eIßfp-sS CeIv-t{Sm -̈ hn-\ym-kØn¬-\n-∂pw-

Ahbp-sS B‰Øn-s‚ hep--∏w- Xm-cXayw- sNbv-Xv- Atbm-Wo-IcW Du¿-
PØn-s‚ {Iaw- Is≠Øp-I.- {Kq-∏n-epw- ]o-co--Un-epw- aq-eIßfp-sS Atbm-
Wo-IcW Du¿-PØn-s‚ {Iaw- Is≠Øp-∂Xn-\pw- Ahkcap-≈ tNm-Zy-
ßƒ-°v- km-[y-Xbp-≠v.-

4.- sshZyp-Xn-bpw- cm-k{]h¿-Ø\hpw-

* {][m-\ Bibßƒ-: Km¬-h\n-Iv- sk¬,- CeIv-t{Sm-Uv- s]m-́ ≥-jy¬,-
sk¬- e.m.f, S.H.E, sshZyp-Xhn-t«jWw,- CeIv-t{Sm-sse‰p-Iƒ,- ̂ m-csUbp-
sS sshZyp-Xhn-t«jW \n-baw.-

⇒  X∂n-cn-°p-∂ CeIv-t{Sm-Up-Ifn¬-\n-∂v- A\p-tbm-Py-am-bXv- Is≠Øn-
Km¬-h\n-Iv- sk¬- \n¿-an-°p-I,- CXn-s‚ sk¬- emf IW°m-°¬- F∂n-
hbm-Wv- {][m-\ km-[y-Xbp-≈ tNm-Zyw.- CeIv-t{Sm-Up-Ifp-sS CeIv-t{Sm-Uv-
s]m-́ ≥-jy¬- tNm-Zy-Øn-s‚ `m-Kam-bn- X∂n-cn-°pw.- CØcØn-ep-≈ Hcp-

tNm-Zyw- \ap-°v- ]cn-Nbs∏Smw.-
Np-hsS ]´n-Ibn¬- GXm-\pw- tem-lßfpw- Ahbp-sS CeIv-t{Sm-Uv-s]m-
´≥-jy-epw- \¬-Ip-∂p.-

a) Km¬-h\n-Iv- sk¬- \n¿-an-°m≥- Mg, Pb  F∂n-h D]tbm-Kn-°p-∂ kµ¿-
`Øn¬- Im-tYm-Um-bn- {]h¿-Øn-°p-∂ tem-lw- GXv?- F¥p-sIm-≠v?-
b) ]´n-Ibn-se tem-lßƒ- D]tbm-Kn-®v- \n¿-an-°p-∂ GsX¶n-epw- c≠p-
sk√n-s‚ emf IW°m-°p-I?
⇒  CeIv-t{Sm-sse‰p-Ifp-sS {]tXy-IXIfn¬-\n-∂v- sshZyp-X hn-
t«jWkabØv- D≠m-Ip-∂ D¬∏∂ßƒ- Xn-cn-®dn-™v- Ahn-sS
\S°p-∂ {]h¿-Ø\Øn-s‚ cm-kkahm-Iyw- Fgp-Xp-∂Xn-\p-ap-≈ tNm-
Zy-ßƒ-°pw- km-[y-Xbp-≠v.- DZm-lcWam-bn.-
?- tIm-∏¿-kƒ-t^‰v- (CuSO

4) em-bn-\n-sb sshZyp-X hn-t«jWw- sNbv-
Xv- hym-hkm-bn-I {]m-[m-\y-ap-≈ hn-hn-[ ]Zm¿-Yßƒ- \n¿-an-°mw.- ISØn-
hn-Sp-∂ sshZyp-Xn-bp-sS Afhv- h¿-[n-∏n-®v- In-́ p-∂ D¬-∏∂ßfp-sS Afhv-
h¿-[n-∏n-°mw.-
a) Cu- em-bn-\n-bn-se Atbm-Wp-Iƒ- GsX√mw?-
b) sshZyp-Xhn-t«jWkabØv- Im-tYm-Un¬- \n-t£]n-°p-∂ aq-eIw-
GXv?- Im-tYm-Un¬- \S°p-∂ {]h¿-Ø\Øn-s‚ cm-kkahm-Iyw- Fgp-
Xp-I?-
⇒  ^m-csUbp-sS sshZyp-Xhn-t«jW \n-ba{]Im-cw- sshZyp-Xhn-
t«jW ^eam-bn- In-́ p-∂ D¬-∏∂ßfp-sS Afhv- sshZyp-Xn-bp-sS
Afhv- h¿-[n-∏n-®v- Iq-́ m-hp-∂Xm-Wv.- CXp-am-bn- _‘s∏´ KWn-X{]iv-
\ßƒ-°pw- km-[y-Xbp-≠v.-
5.- ckX{¥w- \n-Xy-Po-hn-XØn¬-
* {][m-\ Bibßƒ-: t]m-fn-sadp-Iƒ,- d_¿,- πm-kv-‰n-°p-Iƒ,-
ss^_dp-Iƒ,- hn-hn-[Xcw- •m-kp-Iƒ,- kn-a‚v,- Hu-j[ßƒ,- B‚n-
_tbm-´n-°p-Iƒ-,- cm-khfßƒ-,- Io-S\m-in-\n-Iƒ,- If\m-in-\n-Iƒ,-
AWp-\m-in-\n-Iƒ.-
⇒  \n-Xy-Po-hn-XØn-se kakv-XtaJeIfp-am-bn- _‘ap-≈ A[ym-
bam-Wn-Xv.- a\p-jy-\n¿-an-X t]m-fn-sadp-Iƒ,- {]Ir-Xn-ZØ t]m-fn-sadp-
Iƒ-,- kz-̀ m-hn-I d_¿,- Ir-{Xn-a d_¿- F∂n-hbp-sS {]tXy-IXbp-am-
bn- _‘s∏´ tNmZy-ßƒ-°v- km-[y-Xbp-≠v.- Iq-Sm-sX sX¿-tam-sk‰nMv-
πm-kv-‰n-°p-Iƒ-,- sX¿-tam- πm-kv-‰n-°p-Iƒ,- hn-hn-[Xcw- •m-kp-Iƒ- F∂n-
hbp-sS \n¿-am-Whkv-Xp°ƒ,- Ahbp-sS D]tbm-Kßƒ,- {]tXy-IXIƒ-
F∂n-hbp-am-bn- _‘ap-≈ tNm-Zy-ßƒ-°v- km-[y-Xbp-≠v.-
?- Iq-́ Øn¬-s]Sm-ØXn-s\ Is≠Øp-I?- \n-ßfp-sS DØcw- ka¿-Yn-°p-I.-
ss\tem¨,- sS v̂-tfm¨,- sk√p-tem-kv,- dtbm -̈
?- Np-hsS \¬-In-bn-cn-°p-∂ {]kv-Xm-h\Iƒ- ]cn-tim-[n-®v- Ir-{Xn-a d_dn-
\v- _m-[Iam-bXv- Is≠Øp-I?-
$ Im-Tn-\yw -Ip-dhm-Wv-
$ thKw- Xo-]n-Sn-°p-∂n-√
$ Cem-kv-Xn-IX Iq-Sp-Xem-Wv-
$ Hm¿-Km-\n-Iv- em-bIßfn¬- ebn-°p-∂p-
$ Db¿-∂ Du-jv-am-hn¬- ÿn-cX \n-e\n¿-Øp-∂p.-
?- Pehn-XcWØn-\v- Ccp-ºv- ss]∏p-Iƒ-°p- ]Icw- ]n-hn-kn- ss]∏p-Iƒ- hym-
]Iam-bn- D]tbm-Kn-°p-∂p.- CXp-sIm-≠p-≈ sa®ßƒ- Fs¥m-s°bm-Wv?-
?- Np-hsS \¬-In-bn-cn-°p-∂ Hm-tcm- D]tbm-KØn-\pw- G‰hpw- A\p-
tbm-Py-am-b •m-kv- Is≠Øp-I?-
1.- Z¿-∏Wßfp-sS \n¿-am-WØn-\v-
2.- {]n-kßfp-sS \n¿-am-WØn-\v-
3.- hm-l\ßfp-sS hn≥-Uv-jo¬-Uv- \n¿-am-WØn-\v-
⇒  kn-a‚n-s‚ \n¿-am-Ww,- Pehp-am-bp-≈ {]h¿-Ø\w,- \n¿-am-W {]h¿-
Ø\ßfo¬- kn-a‚n-s‚ ]¶v- F∂n-hbp-am-bn- _‘s∏´ tNm-Zy-ßƒ-
°pw- km-[y-Xbp-≠v.-
⇒  Hu-j[ßƒ,- If\m-in-\n-Iƒ,- AWp-\m-in-\n-Iƒ- F∂n-hbp-am-bn-
_‘ap-≈ tNm-Zy-ßƒ-°pw- km-[y-Xbp-≠v.-
?- _‘w- Is≠Øn- ]q-cn-∏n-°p-I
s{S v̂-fm≥-: If\m-in-\n,- Bw-]n-kn-√n≥-: ..........-
⇒  cm-khfßƒ,-- Io-S\m-in-\n-Iƒ,- B‚n-_tbm-́ n-°p-Iƒ- F∂n-hbp-

CeIv-t{Sm-Uv--   CeIv-t{SmUv- s]m-́ ≥-jy¬- (V)

Mg2+/Mg +2.52

Ag+/Ag +0.80

Pb2+/Pb  -0.13

aq-eIw-   k_v-sj¬- CeIv-t{Sm -̈ hn-\ym-kw-

A      1S2 2S2 2P63S23P64S23d2

B     1S2 2S2 2P6 3S2 3P3

C     1S2 2S2 2P53S2 3P64S2

D     1S2 2S2 2P63S2 3P64S23d5

sS hym-]I D]tbm-Kw-sIm-≠p-≈ tZm-jßfpw- sa®ßfpw- Xm-
cXayw- sNøm-\p-≈ Ahkcw- e`n-°p-∂ tNm-Zy-ßƒ-°pw- Cu- `m-
KØp-\n-∂p km-[y-Xbp-≠v.-
6.- Hm¿-Km-\n-Iv- kw-bp-‡ßƒ -̨  \m-aIcWhpw- sFtkm-sadn-khpw-
* {][m-\ Bibßƒ-̨  sslt{Um- Im¿-_Wp-Iƒ,- IUPAC \m-
aIcWw,-- ̂ Mv-jW¬- {Kq-∏p-Iƒ,- sFtkm-sadn-kw-
⇒  im-JIfp-≈ B¬-s°bv-\p-Ifp-sS IUPAC \m-aIcWw,- X∂n-
cn-°p-∂ Hm¿-Km-\n-Iv- kw-bp-‡Øn-s‚ t]cn¬-\n-∂pw- LS\hcbv-
°p-I F∂n-h {][m-\s∏´ taJeIfm-Wv- .-
?- Hcp- sslt{Um-Im¿-_Wn-s‚ LS\ \¬-Ip-∂p-
                 1CH3         1CH2-CH3  1CH3
CH3- CH2- CH- CH2- CH- CH2- CH - CH3
 a) Cu- kw-bp-‡Øn-se G‰hpw- \o-fw-Iq-Sn-b Im¿-_ -̈ sNbn-\n-
se Im¿-_¨- B‰ßfp-sS FÆw- F{X?- CXn-s‚ ]Zaq-ew- Fgp-
Xp-I?- CXp-t]m-sebm-Ipw- tNm-Zy-ßƒ.-
⇒  hn-hn-[Xcw- kw-bp‡ßfn-se ̂ Mv-jW¬- {Kq-∏p-Isf Is≠Øn-
Ahbp-sS \m-aIcWw- Fgp-Xp-∂Xn-\v- km-[y-Xbp-≈ tNm-Zy-ßƒ-
]cn-Nbs∏Smw.-
?- GXm-\pw- kw-bp-‡ßfp-sS LS\ \¬-Ip-∂p-
CH3- CH2 - O - CH2 - CH2 - CH3

CH3- CH2 - CH2 - CH - CH3
                           6 H
CH3 - CH2 - CH2 - CH2- COOH
a) Hm-tcm-∂n-sebpw- ̂ Mv-jW¬- {Kq-∏p-Isf Is≠Øp-I?
b) Hm-tcm- kw-bp-‡Øn-s‚bpw- IUPAC  \m-aw- Fgp-Xp-I?-
⇒  sNbn≥- sFtkm-sadn-kw,- s]m-kn-j≥- sFtkm-sadn-kw,- sa‰m-
sadn-kw,-- ^Mv-jW¬- {Kq-∏v- sFtkm-sadn-kw- F∂n-h Xn-cn-®dn-
bp∂Xn-\p-≈ Ign-hv- ]cn-tim-[n-°p-∂ XcØn-ep-≈ tNm-Zy-ßƒ-°v-
km-[y-Xbp-≠v.-

7.- Hm¿-Km-\n-Iv- kw-bp-‡ßƒ- ̨  cm-k{]h¿-Ø\ßƒ-
* {][m-\ Bibßƒ-: BtZi cm-k{]h¿-Ø\ßƒ,- Pz-e\w,- Xm-
]o-b hn-LS\w,- BUo-j≥- {]h¿-Ø\ßƒ,- t]m-fn-assdtkj≥,-
B¬-°tlm-fp-Iƒ,- Im¿-t_m-Iv-kn-en-Iv- Bkn-Up-Iƒ,- Fkv-‰dp-Iƒ,-
Im¿-t_m -sslt{U‰p-Iƒ,- •q-t°m-kv.-
⇒  sslt{Um- Im¿-_Wp-Ifp-sS hn-hn-[Xcw- cm-k{]h¿-
Ø\ßfp-sS {]tXy-IXIƒ- Xn-cn-®dn-bp-∂Xn-\v- Ahkcap-≈
tNm-Zy-ßƒ-°v- Cu- A[y-m-bØn¬-\n-∂p- km-[y-Xbp-≠v.- DZm-
lcWam-bn-
?- hn-hn-[ cm-k{]h¿-Ø\ßfp-sS cm-kkahm-Iyw- \¬-Ip-∂p-
C2 H6 + Br2    ⇒   C2 H5Br+HBr

C3H8  ⇒ C2H4 + CH4

C2 H4 + C/2  ⇒ C2H4 C/2
Hm-tcm-∂pw GXp-Xcw- cm-k{]h¿-Ø\am-sW∂v- Is≠Øp-I?- \n-
ßfp-sS DØcw- ka¿-Yn-°p-I?-
⇒  B¬-°tlm-fp-Iƒ,- Un-t\t®¿-Uv- kv-]n-cn-‰v,- Im¿-t_m-Iv-kn-en-
Iv- Bkn-Up-Iƒ- F∂n-hbp-am-bn- _‘ap-≈ tNm-Zy-ßƒ-°v- km-
[y-Xbp-≠v.- Iq-Sm-sX B¬-°tlm-fp-Iƒ,- Bkn-Up-Iƒ F∂n-h
XΩn¬- {]h¿-Øn-®v- Fkv-‰dp-Iƒ- D≠m-Ip-∂ {]h¿-Ø\Øn-s‚ cm-
k kahm-Iyw,- t]cv- \¬-I¬- F∂n-hbp-am-bn- _‘ap-≈ tNm-Zy-
ßƒ-°pw- km-[y-Xbp-≠v.-
?- FYt\m-fpw- s{]m-∏t\m-bn-Iv- Bkn-Upw- XΩn-ep-≈ {]h¿-Ø\Øn-
s‚ cm-kkahm-Iyw- \¬-Ip-∂p.-
CH3-CH2-OH + CH3 - CH2- COOH - CH3 - CH2 - COOCH2
- CH3 + H2O
a) Cu- {]h¿-Ø\Øn-se {][m-\s∏´ D¬-∏∂Øn-s‚ s]m-Xp-hm-
b t]cv- Fgp-Xp-I?
⇒ hn-hn-[Xcw- Im¿-t_m-sslt{U‰p-Isf Xn-cn-®dn-b¬,- •q-t°m-kn-
s‚ km-∂n-[yw- Xn-cn-®dn-b¬- F∂n-hbp-am-bn- _‘s∏´ tNm-Zy-ßƒ-
°pw- km-[y-Xbp-≠v.-
8.- tem-l\n-jv-I¿-jWw-
* {][m-\ Bibßƒ-: [m-Xp-°ƒ,- Abn-cp-Iƒ,- hn-hn-[ km-{µWam¿-
Kßƒ,- tem-l\n¿-am-Ww,- tem-l kw-kv-IcWw,- Aep-an-\n-bw,- Ab -̈
F∂n-hbp-sS hy-m-hkm-bn-I \n¿-am-Ww,- kv-‰o¬-,- hn-hn-[ Xm-t]m-]Nm-
c co-Xn-Iƒ,- tem-lkw-bp-‡ßfpw- Ahbp-sS D]tbm-Kßfpw.

(ASp-Øe°w- Xp-Scpw)-

Xm-]w-

sFSn {]mtbm-KnI ]co-£bv-°v- XømsdSp°p-tºmƒ-
Ign™h¿j-tØXpt]mseØs∂ CØ-h-
Wbpw Fkv-F-kvF¬kn ]co-£-bn¬ C≥^¿ta-
j≥ sSIvt\m-fPn (sFSn) hnj-b-Øn\v
FgpØp]co -£-bp - w {]mŒn -°¬ ]co -
£bpap≠mIpw. FgpØp-]co-£bv°v 10
kvtImdpw {]mtbm-KnI]co-£-bv-°v 20 kvtImdp-w
\nc-¥c aqey\n¿Wb-Øn\v 10 kvtImdpamWv ]c-
am-h[n e`n-°p-I. Aßs\ BsI 40 kvtIm¿.
CØ-hW ]Tn-t°≠ ]mTy-̀ m-K-ßfpw FgpØp]co-
£mco-Xnbpw Ign™h¿j-tØXpt]mseØs∂.
F∂m¬ {]mtbm-KnI ]co-£-bn¬ Ign™h¿j-
tØ-Xn¬\n∂v- A¬∏w hy-Xymkap-≠v-. ]mT-]p-kvX-
I-Øn¬ Dƒs°m-≈n-® F√m A[ym-b-ß-
fn¬\n∂pw sNdnb sNdnb tNmZy-ßƒ hcmw. Ac,
H∂v, H∂-c, c≠v kvtImdp-Iƒ°p≈ tNmZy-ß-
fm-hm-\mWv km[y-X.

(Xn-bdn-t]∏dn-s\°p-dn-®v- hcpw-e°ßfn¬-)-

Æ-Øn-\p≈ {]-h¿Ø\w sNbvXm¬ aXn.
c≠mw tSw {]mŒn-°¬ ]co-£bv°v ]pXnb

tkm^v‰vshb¿ D]-tbm-Kn-®p-h-t√m. AXn¬ Hmtcm
Ip´n°pw {]tXyIw e`n-°p∂ F´p- tNmZy-ß-fn¬
\mse-Æ-Øns‚ DØcw Fgp-XW-am-bn-cp∂p.
BZysØ aq∂p- hn`m-K-ß-fnse tNmZy-ßƒ°v \mev
kvtIm¿hoXhpw Ah-km-\sØ hn`m-K-Ønse
tNmZy-Øn\v Bdv kvtImdpam-Wv D≠m-bn-cp-∂Xv.
DØ-cw- Hm--tcm∂pw sNbvXp-I-gn-bp-tºmƒ A[ym-]-I¿
AXp- t\m°n IrXy-amb aqey-\n¿Wb kqN-I-ß-fpsS
ASn-ÿm-\-Øn¬ kvtIm¿ tcJ-s∏-Sp-Øn-s°m-≈pw.
AXv- Ip´n-Iƒ ImW-W-sa∂n-√. CXp-Iq-SmsX ¢mkn¬
em_v {]h¿Ø-\-ßƒ°p- apt∂m-Sn-bmbn Ip´n-Iƒ
Xøm-dm-°n-b h¿°vjo-‰p-Iƒ°v ]c-am-h[n c≠v
kvtImdpw tN¿°pw. Cu coXn-bn¬Ø-s-∂bmWv
tamU-en\pw FkvF-kv--F¬kn ]co-£-bv°p-ap≈
tkm v̂‰vshb¿ hcp∂Xv. {]mŒn-°-en\v GsX-¶nepw
DØ-c-ßƒ ]q¿W-am-°m≥ Ign-™n-s√∂n-cn-°-s´;
hnj-an-t°≠, sNbvX-{Xbpw `mKØn\p≈ kvtIm¿
e ǹ-°pw. thUv t{]mk-k¿, kvs{]Uvjo-‰v, {]k-t‚-j≥
F∂o aq∂p-`m-K-ß-fn¬\n∂v - Hmtcm tNmZyw

sNtø≠Xp≠v. F∂m¬ Pnºv, F®vSnFwF¬,
t_knIv F∂nh Dƒs°m-≈p∂ Ah-km\ hn`m-K-
Øn¬\n∂p- e`n-°p∂ c≠v tNmZy-ß-fn¬ H∂v
sNbvXm¬ aXn. AXp-sIm≠v GsX-¶nepw Hcp`mKw
]Tn-°msX c£-s∏Smsa∂p- Icp-XcpXv. ImcWw
tNmZy-ßƒ dm≥Uw coXn-bn-emWv hcp∂Xv. GXp-
tNmZyw hcp-sa∂v {]h-Nn-°m\mhn-√. AXn-\m¬ ]Tn-
°mØ D≈-S-°sØ ASn-ÿm-\-am-°nb tNmZy-amWv
c≠pw In´p-∂-sX-¶ntem? Bdp- kvtIm¿ \„-s∏-Smw.
AXn-\m¬ {]mŒn-°-en-\p≈ F-√m ̀ mKhpw ]Tn-°-Ww.
AXv Fgp-Øp-]-co-£bv°v klm-b-I-am-Ipw.

c≠mw sS¿an-\¬ ]co-£bv°pw tamU¬ ]co-£-
bv°p-ap≈ 45 {]mŒn-°¬ tNmZy-ß-f-S-ßnb tNmZy-
_m¶v s]mXp-hn-Zym-̀ ymkhIp∏v {]kn-≤o-I-cn-®n´p≠v.

(www.itschool.gov.in)
sFSn@kvIqfns‚ sh_vssk-‰nepw

(www.education.kerala.gov.in) Ch ImWmw.
IqSmsX FkvF-kvF¬kn ]co-£bv°v 15 ]pXnb
tNmZy-w-IqSn tkm^v‰vshb-dn¬ Dƒs∏-Sp-Øpw. B
tNmZy-ß-fpw {]kn-≤-s∏-Sp-Øp-∂-Xm-Wv. Cßs\ 60
tNmZy-ß-fn¬\nt∂ {]mŒn-°¬ ]co-£bv°v tNmZy-

ßƒ hcq F∂-Xn-\m¬ Ah kvIqfn¬ sNbvXp- ]cn-
io-en-°p∂ Ip´n°v sFSn {]mŒn-°¬ ]co£ H´pw
hnj-a-I-c-am-In-√. Ip´n°v Iw-]yq -´¿ em_n¬
sNbvXpioen-®-Xp-t]m-se-Øs∂ sNøm≥ km[n-
°p∂ coXn-bn-emWv {]mtbm-KnI ]co-£. ae-bmfw
aoUn-b-Øn-\p ]p-dsa Cw•o-jvv,- Xan-gv, I∂S F∂o
am[y-a-ß-fnepw tNmZy-ßƒ e`n°pw.

kv-s]jy¬ kvIqfp-I-fnse hnZym¿Yn-Iƒ

kvs]jy¬ kvIqfp-I-fnse hnZym¿Yn-Iƒ°v tamU¬
]co-£bv°v D]-tbm-Kn® tkm v̂‰vshb¿Xs∂-bm-Ipw
FkvF-kvF¬kn ]co-£bv-°pw D]-tbm-Kn-°p-∂-Xv.
FgpØp-]co-£bv°v ap≥h¿j-ß-fn-te-Xp-t]mse
BZysØ Bdv A[ym-b-ß-fn¬\n∂m-Ipw tNmZy-w- hcn-
I. kvtIm¿ 10 Xs∂-bm-Ipw.

2005 am¿®ntem 2006 am¿®ntem ]co£ Fgp-Xp-
Ibpw D]-cn-]-T-\-Øn\v A¿l-amb coXn-bn¬ t{KUv
t\Sm-Xn-cn-°p-Ibpw sNbvX Ip´n-Iƒ°v Ah¿ Fgp-
Xnb ]co-£-bpsS amXr-I-bn¬Øs∂bmIpw ]p\x-
]-co-£bpw kvtImdpw. Ah¿°v A∂v ]Tn°m\p-≠m-
bn-cp∂ `mK-ß-fn¬\n∂m-Ipw tNmZyßƒ hcn-I.

Cu  h¿jw,
c≠mw]mZ hm¿jn
I]c o -£b v - -° p w
tamU¬ ]co-£bv- -
°pw sFSn {]mtbm-
KnI ]co -£- \S -
Øp∂Xn\p] -tbm -
K n ®
tkm v̂‰vshb¿Xs∂-
bm-Ipw s]mXp]co-
£bv-°pw D]-tbm-Kn-
°p-I. thUvt{]m-k-
k¿, kvs{]Uvjo‰v,
{]k-t‚-j≥ F∂o
aq∂p hn`m -K -ß-

fn¬\n∂v- c≠phoXw tNmZyw- Zriy-amIpw.- AXn¬
Hmtcm hn`m -K -Ønepw Hcp tNmZy -Øn -\p≈
{]h¿Ø\ßƒ hoXw  sNø-Ww. Htcm∂-n\pw \mep
kv-tIm¿hoXw.  IqSmsX ]m¿´v c≠v hn`m-K-Øn¬
F®vSnFwF¬ t_kn-Iv, Pnºv F∂o- hn-`m-K-ß-
fn¬\n∂v- c≠p tNmZyw- Zriy-am-Ip∂Xn¬\n∂v- Hsc-

B¿.- kp-jaIp-amcn
(amkv‰¿ s{S-bv-\¿)

F®vFkvF (K-h.- tKƒ-kv-
F®vFkvFkv FdWmIpfw).


