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skj≥. 3 1½ aWn°q¿
samUyqƒ. 1 1aWn°q¿
{][m\ Bibßƒ : {Kmw B‰w, {Kmw tam¬, tamƒ F∂nh XΩnep≈ _‘w Is≠

Øp∂Xn\pw {]tbmKn°p∂Xn\pw
{]{InbIfpw {]h¿Ø\ßfpw \n¿t±ißfpw

� {Kmw B‰w, {Kmw X∑m{Xm`mcw, tamƒ F∂nh Fs¥∂v a\ nem°p\¥n\p≈ hmb\m

kma{Knbpw ]´nI 1, ]´nI 2 F∂nhbpsS t^mt´mtIm∏nbpw (A\p_‘ambn tN¿Øn
´p≠v) {Kq∏n\v \¬Ip∂p.

� hmb\m kma{Kn {Kq∏n¬ hmbn®v Bibw a\ nem°nbtijw ]´nI ]q¿Ønbm°m≥

(hy‡nKXambn) \n¿t±in°p∂p. 10 an\n‰v

� \n›nX kabØn\ptijw {Kq∏n¬ ]¶pshbv°p∂p. t]mcmbvaIƒ sa®s∏SpØn

s]mXp Bibw t{ImUoIcn°p∂p.
( Cu kabØv So®¿ {Kq∏n¬ Bhiyap≈ klmbßƒ sNbvXp sImSp°Ww)
{Kq∏hXcWw, t{ImUoIcWw 10 an\n‰v

XpS¿∂v

� tamfpIfpsS FÆw (X∑m{XIƒ, B‰ßƒ F∂nh) Is≠Øp∂Xn\p≈ ASnÿm\

[mcWIfpsS Ipdn∏pw ]´nI. 3, ]´nI.4 F∂nhbpw {Kq∏n¬ \¬Ip∂p. hy‡nKXambn

� \¬Inb hnhcßƒ hmbn®p a\ nem°n ]´nI 3, 4 ]q¿Ønbm°p∂p. (CXn\v 1,2

]´nIbnse hnhcßfpw {]tbmP\s∏SpØmsa∂ \n¿t±iw \¬Ip∂p.

� Is≠Ønbh{Kq∏n¬ ]¶pshbv°p∂p. sa®s∏SpØp∂p

� {Kq∏hXcWhpw t{ImUoIcWhpw A[ym]nI Is≠Øp∂p.

XpS¿∂v GXm\pw aqey\n¿Æb {]h¿Ø\ßƒ (A\p_‘ambn \¬InbXn¬\n∂pw)
{Iaambn \¬Ip∂p.

� hy‡nKXambn Is≠ØnsbgpXp∂p.

t{ImUoIcnt°≠Xv :
{Kmw B‰w, {Kmw tamƒ Chbv°v tamfpambp≈ _‘w

So®tdmSvv :
Cu {]h¿Ø\w {Kq∏n¬ \S°ptºmƒ XpS°Øn¬ _‘w

Is≠Øp∂Xn\v {]bmkw t\cnSm≥ km[yXbp≠v. B kabØv
Bhiyamb \n¿t±ißtfm kqN\Itfm \¬In (hnhcßsf ]´nI
]q¿Ønbm°p∂Xn\v D]tbmKnt°≠sXßs\sb∂v ) klmbnt°
≠XmWv.

t{ImUoIcnt°≠Xv :
X∂ncn°p∂ amkn¬ \n∂v tamfpIfpsS FÆhpw

tamfpIfpsS FÆØn¬ \n∂v amkpw ImWp∂ hn[w
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� ]ckv]cw ssIamdn  s]mXpN¿®bneqsS hnebncpØp∂p

� kv{In]v‰pIƒ XncnsI \¬In {Kq∏v N¿®bneqsS t]mcmbvaIƒ ]cnlcn®v sa®s∏Sp∂

Xn\v Ahkcsamcp°p∂p.
XpS¿∂v {]h¿Ø\w  HW Bbn \¬Ip∂p (A\p_‘Ønse Ahkm\ {]h¿Ø\w)

� kzbw aqey\n¿ÆbØn\p klmbIamb Hcp sN°v enÃv Xømdm°n hnebncpØp∂

Xn\p th≠n \¬tI≠XmWv.
(ap≥ skj\pIfn¬ D]tbmKn® amXrIIƒ CXn\mbn {]tbmP\s∏SpØmhp∂XmWv.
]pXnb coXn D≠m°n D]tbmKn°pIbpw sNømw )

samUyqƒ 2
{][m\ Bibßƒ

� hmXI \nbaßƒ, tamfm¿ hym]vXw F∂nhsb°pdn®p≈ [mcW

� {]{IobIfpw {]h¿Ø\ßfpw \n¿t±ißfpw

� XmcXayw sNbvXv A\ptbmPyambh Iq´nt®¿°p∂Xn\p≈ {]h¿Ø\w

hy‡nKXambn sNøp∂Xn\v \¬Ip∂p. (Nm¿´n¬ {]Z¿in∏n®m¬ aXn)

� {Kq∏n¬ ]¶psh®v s]mXpN¿® icnbmbh t{ImUoIcn°p∂p

� {Kq∏hXcWw A≤ym]nIbpsS t\XrXzØn¬ s]mXpt{ImUoIcWw

t{ImUoIcnt°≠Xv :
hmXIcq]ßƒ, AhbpsS KWnXcq]hpw kahmIyhpw

� CXns\ ASnÿm\am°n Nne KWnX{InbIƒ (hmXI kahmIyßƒ {]tbmP\s∏Sp

Øp∂Xn\v ) {Kq∏n¬ \¬Ip∂p.

� {Kq∏v N¿®bneqsS {InbIƒ sNbvXv DØcw Is≠Øp∂Xn\v \n¿t±in°p∂p

� {Kq∏hXcWw A≤ym]nI CSs]´v t{ImUoIcWw

So®tdmSvv :
Bhiysa¶n¬ CXv sNtø≠ coXn s]mXphmbn N¿® sNbvXv

Bibhy‡X hcpØWw

\nbaØns‚ t]cv    _‘w       KWnXcq]w /kahmIyw

Nmƒkv \nbaw a¿±w (P), hym]vXw(V) X∑m{XIfpsS
FÆw, Dujvamhv(T)

AhKmt{Um \nbaw a¿±hpw (P), hym]vXhpw(V)
XΩnep≈Xv

BZ¿ihmXI hym]vXhpw(V)  Dujvamhpw (T)
kahmIyw

t_mbn¬ \nbaw hym]vXhpw (V)X∑m{XIfpsS
FÆhpw

P1V1   = P2V2

P1V1   =    P2V2

T1         T2

V ∝  η

V1   =    V2

T1      T2



Hcp°w 2010   s]mXp hnZym-̀ ymk hIp-∏v, tIcfw

30

Hc
p°

w
20

10

t{ImUoIcn°ptºmƒ Fßs\bmWv {Inb sNtø≠sX∂v t_m[ys∏Spw
hn[w t_m¿Un¬ sNbvXp ImWn°Ww

\¬tI≠ {]iv\ßƒ
1. Dujvamhpw X∑m{XIepsS FÆhpw ÿncambncn°p∂ Hcp hmXIhyqlØns‚

Ct∏mgsØ a¿±w 5 atoms Dw hym]vXw 300L Dw BWv. hym]vXw 150 L Bbn
Ipdbptºmƒ D≈ a¿±w F{Xbmbncn°pw. ?

2. Hcp hmXIhyqlØns‚ a¿±hpw X∑m{XIfpsS FÆhpw ÿncamWv. Cu Ahÿbn¬
AXns‚ Dujvamhv 300K Dw hym]vXw 100 L Dw BWv. hym]vXw 200L Bbn h¿≤n°p
tºmƒ Dujvamhnep≠mIp∂ am‰w F{X?

XpS¿∂v

� tamfm¿ hym]vXw AXn\v hmXIßfpsS amkpambp≈ _‘w F∂nhbpw Hcp {]iv\

hpw {Kq∏n\v \¬Ip∂p.
\¬tI≠Xv

� STPbn¬ Hcp tamƒ hmXIØns‚ hym]vXamWv tamfm¿ hym]vXw. CXv 22.4L BWv.

� hym]vXw \¬In amkv ImWm≥

� X∂ncn°p∂ hym]vXsØ tamfm¿ hym]vXw sIm≠v lcn®m¬ tamfpIfpsS

FÆw In´pw.

� tamfpIfpsS FÆsØ {Kmw X∑m{Xm`mcw sIm≠v KpWn®m¬ amkv In´pw.

amkv \¬In hym]vXw ImWm≥

� X∂ncn°p∂ amkns\  {Kmw X∑m{Xm amkpsIm≠v lcn®m¬ tamfpIfpsS

FÆw In´pw.

� tamfpIfpsS FÆsØ tamfm¿ hym]vXw sIm≠v KpWn®m¬ hym]vXw In´pw.

{]iv\ßƒ
GXm\pw hmXIßfpsS STPbnep≈ hym]vXw X∂ncn°p∂p. `mcw ImWpI

1. 44.8  Co2, O2, H2   F∂nh

kqN\ : X∑m{Xm`mcw :  Co2 - 44, O2 - 32, H2   -2
GXm\pw hmXIßfpsS `mcw X∂ncn°p∂p. STPbnep≈ hym]vXw ImWpI

1. 71g  Cl2 2.  56gN2

kqN\: t¢mdn≥ X∑m{Xm`mcw 71

ss\{SP≥ X∑m{Xm`mcw 28

{]h¿Ø\Øn\ptijw kzbw hnebncpØ¬ kqNnI D]tbmKn®v hnebncpØm\pw kulrZ
{Kq∏n¬ IpSpX¬ ]¶psh°eneqsS Bibw cq]oIcn°m\pw sa®s∏Sm\pw Ahkcßƒ
D≠m°Ww. ( Cu {]h¿Ø\w ]T\°q´ßfpsS `mKambmWv \St°≠Xv).

So®tdmSvv :
Cu {]h¿Ø\ßƒ F√mw Hcpan®p \¬ImsX Hmtcm∂mbn \¬In AXv N¿®

bneqsS t{ImUoIcn°pIbpw a‰p≈h kzbw sNøm\hkcw sImSp°p∂ coXn kzoI
cn°mhp∂XmWv. Ft∏mgpw Is≠ØepIƒ ]¶psh°m\pw t]mcmbvaIfpw ]cnanXn
Ifpw Xncn®dn™v sa®s∏SpØm\pw Ahkcßfp≠mIp∂apsh∂v Dd∏p hcpØWw.
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♦ {Kmw B‰w, {Kmw tamƒ, tamƒ F∂nh XΩnep≈ _‘w

♦ GXm\pw aqeIßfpsS At‰manI amkv \¬Inbncn°p∂p. {Kmw B‰w F{Xsbs∂gpXpI

]´nI ˛1
♦ apIfn¬ ]q¿Ønbm°nb ]´nIbnse hnhcßƒ {]tbmP\s∏SpØn Xmsg sImSpØncn
°p∂ ]´nIbnse hnhcßƒ hniIe\w sNbvXv ]´nI ]q¿Ønbm°pI.

Hmtcm aqeIßfpsSbpw Afhv {Kman¬ \¬Inbncn°p∂p. Hmtcm∂pw F{Xtamƒ
Ds≠∂v FgpXpI

]´nI ˛ 2

Nne ASnÿm\ [mcWIƒ
�{Kmw B‰w : aqeIØns‚ At‰manI amkv F{XbmtWm A{Xbpw {Kmw.

� {Kmw X∑m{Xm amkv/
     {Kmw tamƒ

�tamƒ : B‰ßƒ, X∑m{XIƒ, AtbmWpIƒ XpSßn AXnkq
£va IWßfpsS (hfsc hfsc sNdnbh)00 FÆw ]d
bp∂Xn\p≈ bqWn‰v
Hcp tamƒ F∂Xv  6.022 x 1023FÆamWv. CXv AhKm
t{Um kwJy F∂p ]dbpw.

� {Kmw B‰Øn¬ Hcp tamƒ B‰ßfp≠mIpw. DZm: Im¿_Wns‚ At‰mamkv 12.
F¶n¬ 12g Im¿_Wn¬ Hcp tamƒ C B‰ßfp≠mIpw.

� {Kmw X∑m{Xmamkn¬ /{Kmw tamfn¬ Hcp tamƒ X∑m{XIfp≠mIpw. DZm :sh≈
Øns‚ (H2O) X∑m{Xmamkv 18. F¶n¬ 18g PeØn¬ ({Kmw tamƒ PeØn¬)
Hcp tamƒ H2OX∑m{XIfp≠mhpw.

: Hcp ]Zm¿∞Øns‚ X∑m{Xmamkv / tamfnIypem¿ amkv
  F{XbmtWm A{Xbpw {Kmw.

aqeIw Bt‰mamkv {Kmw B‰w
HmIvknP≥ 16 16g
ssl{UP≥ 1 .......

Im¿_¨ ....... 12g
ss\{SP≥ 14 ..........

aqeIw Bt‰mamkv {Kmw B‰w
t¢mdn≥ 35.5 .......

tkmUnbw 23 .......

loenbw ....... 4g
s]m´mkyw ....... 39g

aqeIw X∂ncn°p∂  tamfpIfpsS
amkv FÆw

HmIvknP≥ 80{Kmw    .......

ssl{UP≥ 10 {Kmw     .......

Im¿_¨ 120 {Kmw    .........

ss\{SP≥ 28{Kmw    ........

aqeIw X∂ncn°p∂  tamfpIfpsS
amkv FÆw

t¢mdn≥  71 {Kmw    .......

tkmUnbw  230 {Kmw     .......

loenbw  20 {Kmw    .........

s]m´mkyw  117{Kmw    ........

Nne ASnÿm\ [mcWIƒ
� {Kmw B‰Øn¬ Hcp tamƒ B‰ßfp≠mIpw

� X∂ncn°p∂ amkn¬ F{Xtamƒ B‰ßfps≠∂
Is≠Øm≥ X∂ncn°p∂ amkns\ {Kmw B‰w sIm≠v

tamfpIfpsS    X∂ncn°p∂ amkv
 FÆw     {Kmw B‰w=
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Hmtcm aqeIØns‚bpw B‰ßfpsS FÆw F{Xtamƒ Ds≠∂v ]´nIbn¬ \¬Inbncn°p∂p.
Hmtcm∂ns‚bpw BsI amkv F{Xsb∂v Is≠ØpI At‰manI amkv ap≥]´nIbn¬ t\m°p
I

]´nI  ˛ 3

♦ GXm\pw ]Zm¿∞ßfpsS X∑m{Xmamkv (Molecular mass) \¬Inbncn°p∂p. Hmtcm∂n
epw {Kmw tamƒ F{Xsb∂v FgpXpI

]´nI ˛ 4

 ]Zm¿∞ßfpsS `mcw X∂ncn°p∂p. Hmtcm∂nepw F{Xtamƒ hoXw X∑m{XIfps≠∂v
Is≠ØpI

1. 90{Kmw sh≈w 2. 45 {Kmw ssl{UP≥ 3. 96{Kmw HmIvknP≥
4. 440{Kmw Co2 5. 56{Kmw ss\{SP≥ 6. 85{Kmw AtamWnb

aqeIw tamfpIfpsS  amkv

FÆw
ssl{UP≥ 5 tamƒ .......

ss\{SP≥ 10tamƒ ..........

HmIvknP≥ 2 tamƒ 32{Kmw

aqeIw tamfpIfpsS  amkv

FÆw
tkmUnbw 5 tamƒ .......

Im¿_¨ 8 tamƒ ..........

loenbw 2 tamƒ ............

apIfnse ]´nI ]q¿Ønbm°m≥ Nne [mcWIƒ
� Hcp tamƒ B‰ßƒ D≠mIp∂Xn\v At‰manI amkv F{XbmtWm A{Xbpw {Kmw

aqeIamWv th≠Xv.
� HmIvknPs‚ At‰manI amkv 16 BWv. F¶n¬ Hcp tamƒ HmIvknP≥ B‰ßfp

≠mIm≥ 16{Kmw HmIvknP≥ thWw.
� At∏mƒ 2 tamƒ HmIvknP\v 32{Kmw amkp≠v.

AXmbXv tamfpIfpsS FÆØn¬ \n∂pw amkv ImWm≥

amkv = tamfpIfpsS FÆw x {Kmw B‰w

]Zm¿∞w X∑m{Xmamk v  {Kmw tamƒ

sh≈w (H2O) 18 18{Kmw

ssl{UP≥ (H2) 2 ..........

Im¿_¨ ssU 44 .............
HmIvsskUv (Co2)

]Zm¿∞w X∑m{Xmamk v  {Kmw tamƒ

ss\{SP≥ (N2) ............ 28{Kmw

HmIvknP≥ (O2) 32 ..........

AtamWnb (NH3) 17 .............

]´nI ]q¿Ønbm°m≥ {]tbmP\s∏SpØmhp∂ Nne [mcWIƒ
� X∑m{Xmamkv F{XbmtWm A{Xbpw {KmamWv {Kmw tamƒ AYhm {Kmw X∑m{Xm

amkv.
� sh≈Øns‚ X∑m{Xmamkv 18. {Kmw tamƒ sh≈w = 18 {Kmw
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X∑m{XIfpsS FÆw F{Xtamƒ Ds≠∂v ImWm≥
tamfpIfpsS FÆw =      X∂ncn°p∂ amkv

{Kmw X∑m{Xm amkv ({Kmw tamƒ)

♦ CXphsc a\ nem°nb Imcyßƒ {]tbmP\s∏SpØn Xmsg sImSpØncn°p∂ {]kv
Xmh\Iƒ icntbm sXt‰m Fs∂gpXpI

1. 10{Kmw ssl{UP\nse X∑m{XIfpsS FÆhpw 5{Kmw ssl{UP\nep≈ B‰ßfpsS
FÆhpw XpeyamWv.

2. 2{Kmw ssl{UP\nep≈ X∑m{XIfpsS Cc´nbmWv 4{Kmw loenbØnep≈ X∑m{XIƒ
3. 2 tamƒ Im¿_Wns‚bpw 24{Kmw a·ojyØns‚bpw amkv XpeyamWv.

kqN\ :  Bt‰mamkv ˛ Im¿_¨ : 12,   a·ojyw ˛ 24
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skj≥. 5 1½ aWn°q¿
samUyqƒ. 1 ¾ aWn°q¿
{][m\ Bibßƒ :  Km¬h\nIv sk√ns‚ cq]oIcWw sk¬ emf I≠p ]nSn°¬

{]{IobIfpw {]h¿Ø\ßfpw \n¿t±ißfpw
Km¬h\nIv sk√pambn _‘s∏´ ^vtfmNm¿´v  Nm¿´n¬ {]Z¿in∏n°p∂p.

GXm\pw tNmZyßƒ \¬Ip∂p. CXns‚ DØcßƒ ^vtemNm¿´v t\m°n Is≠Øp∂ Xn\p
\n¿t±in°p∂p.
tNmZyßƒ

1. Hcp Km¬h\nIv sk¬ D≠mIp∂sXßs\ ?
2. A¿∞sk¬ D≠mIp∂sXßs\ ?
3. CeIvt{SmUv s]m´≥jy¬ D≠mIp∂sXt∏mƒ ?
4. CeIvt{SmUv s]m´≥jyen¬ \n∂pw Bt\mUv ImtYmUv Ch Xncn®dnbp∂

sXßs\ ?
5. sk¬ emf IW°m°p∂sXßs\?

� hy‡nKXambn sNøm≥ \n¿t±iw \¬Ip∂p.
� {Kq∏n¬ ]¶psh®v sa®s∏SpØm\hkcw \¬Ip∂p.
� Hmtcm {Kq∏ns‚bpw Is≠ØepIƒ s]mXphmbn ]¶pshbv°p∂p
� t{ImUoIcn°p∂p

Nm¿´n¬
Km¬h\nIv sk¬

c≠v A¿∞sk√pIƒ tN¿∂v

Hcp temlw AXns‚ ehWØn¬ apßnbncn°ptºmƒ

CeIvt{SmUv s]m´≥jy¬ D≠mIp∂p

ImtYmUv     Bt\mUv
CeIvt{SmUv s]m´≥jy¬ CeIvt{SmUv s]m´≥jy¬
   IqSnbXv Ipd™Xv

sk¬ emf = ImtYmUns‚ CeIvt{SmUv s]m´≥jy¬ ˛
Bt\mUns‚ CeIvt{SmUv s]m´≥jy¬

È

È

È

× Ø

E0 Cell =  Ec - E4
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Km¬h\nIv sk¬ kw_‘n® F√m Bibßfpw t{ImUoIcn°Ww

XpS¿∂v
Hcp sk√ns‚ Nn{Xw Nm¿´n¬ {]Z¿in∏n°p∂p.
cq]s∏SpØnb Bibßƒ sh®v tNmZyßƒ°v DØcw \¬Im≥ \n¿t±in°p∂p.
{Kq∏v {]h¿Ø\w

tNmZyßƒ
1. c≠v A¿∞ sk√pIƒ GsX√mw ? (1)
2. ImtYmUv GXv ? Bt\mUv GXv ? (1)
3. Cu sk√ns‚ sk¬ emf F{X? (2)

� {Kq∏v {]h¿Ø\Øns‚ Is≠ØepIƒ s]mXphmbn ]¶pshbv°p∂p. t]mcmbvaIƒ
sa®s∏SpØp∂p.

� t{ImUoIcn°p∂p.
So®tdmSv

Nne aqey \n¿Æb {]h¿Ø\ß¬ \¬Ip∂p. (kqN\Iƒ Xmsg) hy‡nKXambn sNøp∂Xn\pw
]ckv]cw hnebncpØp∂Xn\pw {Kq∏n¬ ]¶psh®v sa®s∏SpØp∂Xn\pw Ahkcw \¬IWw.
tNmZyßƒ
1. Nne temlßfpsS CeIvt{SmUv s]m´≥jy¬ \¬Ip∂p. Ah tN¿∂p≠mIp∂ sk√pIƒ
GsXm°sb∂pw AhbpsS sk¬  emf Dw I≠p ]nSn°pI.

 

 

 

 

V

MgSo4 CnSo4

Cn
+0.34V

Mg
-2.53V

CØcw tNmZyßƒ°v DØcw FgpXptºmƒ kvtIm¿ e`n°p∂ hn[w Ip´nIƒ°v
t_m[ys∏SWw.
� ImtYmUv Bt\mUv Ch Xncn®dnbp∂Xn\v

(GsX¶nepw HscÆw Xncn®dn™m¬ Xs∂ apgph≥ kvtImdpw e`n°pw)
� sk¬ emf ImWptºmƒ icnbpØcw FgpXnbm¬ am{Xta kvtIm¿ e`n°pIbp≈p
˛ Is≠Øm\p≈ kahmIyw
˛ hne \¬I¬ ˛ {Inb Ch Hmtcm∂n\pw kvtIm¿ e`n°pw F∂v Ip´nItfmSv ]dbWw.
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(Al) Al /Al3+ ¢ -1.66V
(Ag) Ag /Ag+ ¢ + 0.83V
(Cu) Cu/Cu2+ ¢ +0.34V
(Mg) Mg/Mg2+ ¢ -2.53V

(a) H∏w CeIvt{SmUv s]m´≥jy¬ IqSn hcp∂ {IaØn¬ FgpXpI.

(b) Cu \mev CeIvt{SmUpINd] tN¿Øp≠mIp∂ sk√pIen¬ Bt\mUmbn am{Xw
{]h¿Øn°p∂ CeIvt{SmtUXv ? ImtYmUmbn am{Xw {]h¿Øn°p∂ CeIvt{SmtUXv ?

2. apIfn¬ X∂ncn°p∂ CeIvt{SmUpIƒ SHEbpambn _‘n∏n°ptºmƒ SHE bn¬
HmIvkoIcWw \S°p∂h FsXms° ? \ntcmIvkoIcWw \S°p∂h GsXms° ?
( Cu {]h¿Ø\w \S°ptºmƒ SHEbpambn _‘s∏´ hnhcßƒ ASßnb d^d≥kv
Im¿Uv IqSn \¬IWw. )

3. X∂ncn°p∂ tS_nƒ ]cntim[n®v hn´`mKßƒ ]q¿ØoIcn°pI

4. ]´nIbn¬ sImSpØncn°p∂ CeIvt{SmUpIfn¬ GsXms° XΩn¬ tN¿°ptºmgmWv
G{dhpw IqSpX¬ sk¬ emf Im´pI? CeIvt{SmUv s]m´≥jy¬ aqeyw hnebncpØn Is≠ØpI

d^d≥kv Im¿Uv
� SHE (Ãm≥tU¿Uv ssl{UP≥ CeIvt{SmUv ) CeIvt{SmUv s]m´≥jy¬ I≠p ]nSn

°m≥ D]tbmKn°p∂ {IaoIcWw.

� SHE bpambn Hcp CeIvt{SmUv / A¿≤sk¬ _‘n∏n°ptºmƒ SHE bn¬\ntcmIvko
  IcWw \S°pIbmsW¶n¬ CeIvt{SmUv s]m´≥jy¬ aqeyw (hne) s\K‰ohv Bbncn°pw.

� SHE bn¬ HmIvkoIcWw \S°ptºmƒ CeIvt{SmUv s]m´≥jy¬ aqeyw+ve Bbncn°pw.

� SHE bn¬ \S°p∂ {]h¿Ø\Øn\v FXn¿ {]h¿Ø\amWv CeIvt{SmUpIfn¬ \S°pI

 Sl. No. CeIvt{SmUv thmƒ v́ ao‰¿    SHE bnse CeIvt{SmUv
doUnwKv    {]h¿Ø\w s]m´≥jy¬aqeyw

1 AL/AL3+ 1.66V \ntcmIvkoIcWw -1.66V

2 Mg/Mg2+ 2.53V ........................... -2.53V

3 Fe/Fe2+ 0.44V \ntcmIvkoIcWw ............

4 Cu/Cu2+ 0.34V ........................ +0.34V

5 Ag/Ag+ 0.83V HmIvkoIcWw ............

6 Au/Au2+ 1.5V HmIvkoIcWw ............

So®tdmSv ˛ Hmtcm {]h¿Ø\Øn\pw  Bhiyamb kabw \¬In thWw sNøm≥.
]q¿ØnbmImØh  HW Bbn \¬In Ip´nIfpsS kulrZ{Kq∏n¬ sNøm\hkcw Hcp
°nbm¬ aXn.
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skj≥. 5
samUyqƒ. 2
{]h¿Ø\ßƒ {]{IobIƒ

hmb\m Ipdn∏v \¬Ip∂p

Ipdn∏n¬ htc≠Xv

� temlßfn¬ _lp`qcn]£hpw {]IrXnbn¬ kwbp‡mhÿbn¬ ImWs∏Sp∂p.

� `qhXvIØnse temlkwbp‡ßsf [mXp°ƒ F∂p ]dbp∂p.

� teml\n¿ΩmWØn\v D]tbmKn°p∂ [mXpIIvsf AbncpIƒ F∂v ]dbp∂p.

� Abncn¬ \n∂v temlw \n¿Ωn®v kwc£n°p∂ {]{Iobsb s]mXphn¬ teml

\njvI¿jWw F∂p ]dbp∂p.

� teml\njvI¿jWØn\v Abncns‚ km{µWw, temlI¿Ωw (temlkwbp‡Øn¬
\n∂v temlsØ th¿Xncn°¬), temlkwkvIcWw F∂nßs\ 3 L´ßfp≠v.

hmb\mIpdn∏neqsS IS∂pt]mIm≥ Ip´nIƒ°v Ahkcsamcp°p∂p. XpS¿∂v Xmsg
\¬Inbncn°p∂ ]´nI ¢m n¬ {]Z¿in∏n°p∂p.

]´nI ˛ 1

Abncns‚ km{µWw

kqNIØn\\pkcn®v ]´nI ]q¿ØoIcn°m≥ Ahkcw Hcp°p∂p

Pe{]hmlØn¬
IgpI¬

¢ ¢ ¢ ¢ ¢ ¢

�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Im¥nIhn`P\w πh\{]{Iob eo®nwKv tdmÃnwKv Im¬knt\j≥
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kqNIßƒ
Hmtcm tImfhpw Xmsg ]dbp∂ hkvXpXIƒ Dƒs∏SpØn ]q¿Ønbm°pI

� km{µWcoXn khntijX b {]tXyIX

� km{µWw sNøs∏Sp∂ Abncns‚ khntijX

� km{µWw sNøs∏Sp∂ teml AbncpIƒ
]mT]pkvXIØnse {][m\ `mKßƒ hmbn®v tImfßƒ ]q¿ØoIcn°m≥ Ahkcw
Hcp°p∂p.
{]h¿Ø\w {Kq∏n¬ ]q¿ØoIcn°p∂p
{Kq∏pIƒ ]q¿ØoIcn®v ]´nIIƒ AhXcn∏n°p∂p.
s]mXp N¿®bneqsS sa®s∏SpØp∂p.

(kabw ˛ 15 an\n´v)
hnhn[ teml I¿Ω coXnIfmb kvsa¬Snßv Aeqan\nbw D]tbmKn®p≈ \ntcmIvkoIcWw,
ssl{UP≥ D]tbmKn®pff \ntcmIvkoIcWw, F∂nhsb kw_‘n®v kqNIßsf
ASnÿm\am°n ]mT]pkvXI klmbtØmsS Ipdn∏v Xømdm°m≥ Ahkcw Hcp°p∂p
kqNIßƒ
� teml I¿Ω coXn khntijX
� \ntcmIvkoImcn
� \n¿Ωns®Sp°p∂ {][m\ temlßƒ
{]h¿Ø\w {Kq∏n¬ ]q¿ØoIcn°p∂p
{Kq∏pIƒ AhXcn∏n°p∂p
s]mXp N¿®bneqsS sa®s∏SpØp∂p 10 an\n´v
Abncn≥sc km{µWw, temlI¿Ωw, temlkwkvIcWw F∂o ]mT`mKßsf ASnÿm\am°n
{Kq∏pIƒ XΩn¬ tNmtZymØc ]b‰n\pff kmlNcyw Hcp°p∂p.
tNmtZymØc ]b‰neqsS {]kvXpX ]mT`mKßfn¬ hnhcß¬, Bibßƒ F∂nhbne¬
IqSpX¬ hy‡X ssIhcn°p∂p.

15 an\n´p apX¬
30 an\n´v hsc

Assk≥sa‚ v
1. Aeqan\nbØns‚ teml\njvI¿jWØn¬ Abncns‚ km{µWw, temlI¿Ωw F∂o

L´ßsf kw_‘n®v Ipdn∏v Xømdm°pI.
2. Atb¨ temlØns‚ temlkwkvIcWsØ ASnÿm\am°n sNdpIpdn∏v Xømdm°pI
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skj≥. 3 1½ aWn°q¿
samUyqƒ. 1 1aWn°q¿
{][m\ Bibßƒ :

sslt{UmIm¿_WpIfpsS t]scgpXp∂Xn\v Bhiyamb ASnÿm\ [mcWIfpw
AhbpsS {]tbmKhpw
� {]{IobIfpw {]h¿Ø\ßfpw Ah°p≈ \n¿t±ißfpw
GXm\pw sslt{UmIm¿_WpIfpwsS LS\m hmIyw t_m¿Un¬ /Nm¿´n¬ {]Z¿in∏n°p∂p

   CH3 CH3

1. CH3 - CH2 -   CH- CH - CH3

2. CH3 - CH2 -   CH  =    CH2

  CH3

3. CH3 - CH2 -   C-    CH3

   CH3

� t]cpIƒ hy‡nKXambn FgpXp∂Xn\p \n¿t±in°p∂p.
� ssIamdn hnebncpØm\hkcw \¬Ip∂p
� XpS¿∂v LS\mhmIyw FgpXp∂ coXn ]cnNbs∏Sp∂Xn\mbn Ip´nIsf {Kq∏m°p∂p.
� Hmtcm {Kq∏n\pw Im¿Uv ˛ 1 \¬Ip∂p (A\p_‘Øn¬ tN¿Øn´p≠v)
� Hcmƒ Dds° hmbn®v Bibßƒ {Kq∏n¬ N¿® sNøp∂Xn\p \n¿t±iw \¬Ip∂p.

(Bhiyamb klmbßƒ {Kq∏n¬ \¬Ip∂Xn\v ad°cpXv)
� CXns‚ ASnÿm\Øn¬ BZyw \¬Inb LS\m hmIyØn¬ \n∂pw t]scgpXm≥

\n¿t±in°p∂p.
� {Kq∏n¬  ]¶pshbv°p∂p. s]mXp AhXcWw
� t{ImUoIcWw

XpS¿∂v GXm\pw kwbp‡ßfpsS LS\m hmIyw \¬Ip∂p. hy‡nKXambn
t]scgpXp∂Xn\v \n¿t±in°p∂p.
Is≠Ønbh {Kq∏n¬ ]¶psh®v hnebncpØp∂p. sa®s∏SpØp∂p.
s]mXp AhXcWhpw t{ImUoIcWhpw

t]scgpXp∂Xn\v kzoIcn°p∂ am\ZfißfmWv t{ImUoIcnt°≠Xv

Hmtcm t]cpw FgptX≠ coXn t_m[ys∏Spw hn[w So®¿ t_m¿Un¬
sNbvXp ImWn°Ww. Ip´nIfpsS A`n{]mbßƒ ]cnKWn®mWv CXv
sNtø≠Xv.
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t]scgpXp∂Xn\v \¬Imhp∂XmWv

CH3

1. CH3 - C -   CH-  CH3

CH3   
CH3

2. CH3 - CH - CH2 -   CH  =    CH2

  CH3
            CH3

3. CH3 - CH  - CH2 -   CH2 -  C-   CH3

  CH3       CH3

4. CH3 - CH  - CH -   CH2 -  CH3

 CH3     CH2 - CH3

� XpS¿∂v ̂ ¶vjW¬ {Kq∏v hcp∂ GXm\pw kwbp‡ßfpsS t]scgpXm≥ LS\mhmIy
hpw H∏w Im¿Uv 2˛Dw {Kq∏n\v \¬Ip∂p. (A\p_‘Øn¬)
hy‡nKXambn t]scgpXm≥ \n¿t±in°p∂p
Im¿Upambn XmcXayw sNbvXv kzbw hnebncpØp∂p
{Kq∏n¬ ]¶psh®v sa®s∏SpØp∂p
{Kq∏hXcWw ̨  s]mXpN¿®bneqsS Hmtcm C\hpw t_m¿Un¬ sNbvXpsIm≠v t{ImUoI
cWw.

XpS¿∂v hnhn[ km[yXIƒ hcp∂ GXm\pw LS\mhmIyw \¬In t]cv Is≠Øm≥ HW
\¬Ip∂p.

�   GXm\pw kwbp‡ßfpsS t]cv \¬Ip∂p. Im¿Uv 3Dw {Kq∏n\v \¬In hy‡nKXambn
   FgpXp∂Xn\v \n¿t±in°p∂p.
� {Kq∏n¬ ]¶psh®v hnebncpØp∂p
�   Im¿Uv 3 Dambn HØpt\m°n icnbmb coXn Xncn®dnbp∂p.
� {Kq∏hXcWw ˛ t{ImUoIcWw

LS\mhmIysagpXptºmƒ kzoIcnt°≠ {Iaamb L´ßƒ a\ nemIp∂
XcØnemhWw t{ImUoIcWw \St°≠Xv

DZm. Word root A\pkcn®v Im¿_¨v sNbn≥ FgpX¬
� imJIfpsS FÆhpw ÿm\hpw t\m°n FgpX¬
� hme≥kn°\pkcn®v 4 tPmSn _‘\w ]q¿ØnbmIp∂ XcØn¬

H s‚ FÆw Xocpam\n®v FgpX¬....
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XpS¿∂v GXm\pw kwbp‡ßfpsS t]cpIƒ \¬In LS\mhmIyw FgpXp∂Xn\v HW
\¬Ip∂p.

GXm\pw kwbp‡ßfpsS LS\mhmIyw Nm¿´n¬ {]Z¿in∏n°p∂p.

    CH3

1. CH3 - CH2 -   CH2 - OH 2. CH3 -    CH  -    CH2

3. CH3 - CH2 -   O -   CH2  - CH3 4. CH3 -    CH  -    CH2

    OH
5. CH3 - CH2 -    CH2  - CH3 6. CH3 -   O -   CH2 -  CH2  - CH3

7. CH3 - CH2 -   CH2 - CH2 - OH

Chbn¬ Htc cmkkq{Xap≈ kwbp‡ßƒ Is≠Øp∂Xn\v \n¿t±in°p∂p
� hy‡nKXambn sNbvXv {Kq∏n¬ ]¶psh®v  t{ImUoIcn°p∂p.
� s]mXp AhXcWhpw N¿®bpw t{ImUoIcWhpw

� Im¿Uv 4 \¬Ip∂p. hnhn[Xcw sFtkmadnkØn\v \¬Inb hnhcßƒ hmbn®v a\ nem
°nbXns‚ ASnÿm\Øn¬ \¬Inb kwbp‡ßsf Xcw Xncn°p∂Xn\v \n¿t±in°p∂p.

� {Kq∏v N¿®bpsS ASnÿm\Øn¬ XcwXncn°p∂p.

� AhXcn∏n°p∂p t{ImUoIcn°p∂p

XpS¿∂ hnhn[ km[yXIƒ ( LS\m hmIyØn¬ \n∂pw t]cpIƒ, t]cn¬ \n∂pw LS\mhmIyw
FgpXm≥, sFtkmadpIƒ, sa‰madpIƒ F∂nh Is≠Ønbm¬............) Dƒs°m≈p∂ XcØn¬
GXm\pw tNmZyßƒ \¬Ip∂p.

� hy‡nKXambn FgpXp∂Xn\v Ahkcsamcp°p∂p
� ]ckv]cw ssIamdn s]mXpN¿®bneqsS hnebncpØp∂p.
� kz¥w DØcßƒ {Kq∏n¬ CSs]´v sa®s∏SpØp∂p, t{ImUoIcn°p∂p.

�C\nbpw Bhiysa¶n¬ IqSpX¬ {]h¿Ø\ßƒ Is≠Øn \¬tI≠XmWv. CXv Ip´nIfpsS

{Kq∏n¬ ]¶psh®v sa®s∏SpØp\¥n\pff \n¿t±ißfpw \¬Imw.
kzbw hnebncpØen\p≈ kqNIßƒ \¬In hnebncpØm\hkcw \¬IWw.

So®tdmSv : Cßs\ Krl]mTambn \¬Ip∂ {]h¿Ø\ßƒ Ip´nIfpsS {Kq∏pIfn¬
]¶psh®v sa®s∏SpØWsa∂v \n¿t±iw \¬IWw. AXn\pth≠n skj≥ kabw
{]tbmP\s∏SpØcpXv . Hgnhp kabßfntem ]T\°q´ßfntem kzbw
\nb{¥nXambmWv CXv \St°≠Xv. CXv ̂ e{]Zamb ]T\m¥co£w D≠mIp∂Xn\v
CSbmIpsa∂v Hm¿°pat√m.

sFtkmadnkw, sa‰madnkw F∂nh t_m[ys∏SpØp∂ XcØn¬
{]h¿Ø\ßƒ t_m¿Un¬ FgpXn t{ImUoIcn°Ww
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Im¿Uv 1 Im¿_WnI kwbp‡ßƒ ˛ \maIcWw

Hcp Im¿_WnI kwbp‡Øns‚ IUPAC t]scgpXm≥ Adn™ncnt°≠ hkvXpXIƒ

� ]Zaqew (Word root)  Is≠ØpI
♦ G‰hpw \ofw IqSnb Im¿_¨ sNbn≥, AXnse Im¿_¨ B‰ßfpsS FÆw, _‘\w
  F∂nh Is≠ØpI
♦ AX\pkcn®v  (Word root)  FgpXpI

�imJIƒ°\pkcn®p≈ t]cv Is≠ØpI
♦ F{XimJIƒ, GsXms° imJIƒ F∂v Is≠ØpI
♦ AX\pkcn®p≈ t]cpIƒ \¬IpI

(imJ C̨H3 BsW¶n¬ saYn¬, CH2 - CH3 BsW¶n¬ FYn¬ F∂nßs\bpw, 2,3,4,5
F∂nßs\ Hmtcm {Kq∏ns‚bpw FÆaps≠¶n¬ ssU, ss{S, sS{Sm, s]‚m F∂nßs\bpw
tN¿Øv t]scgpXWw)

� imJIfn¬ saYn¬ {Kq∏pw FYn¬ {Kq∏pw hcp∂ps≠¶n¬ A£camem {IaØnemWv

imJIfpsS t]scgptX≠Xv

� imJIfpsS ÿm\hne Is≠ØnsbgpXpI

♦ {][m\ Im¿_¨ sNbn\n¬ CStØm´pw hetØm´pw ÿm\hne t\m°n G‰hpw Ipd
   ™ ÿm\hnem{Iaw imJIƒ°v \¬IpI.
♦ H∂n¬ IqSpX¬ imJIfps≠¶n¬ ÿm\hneIfpsS XpI Ipd™{Iaw kzoIcn°pI
♦ Hcp Im¿_Wn¬ 2 imJIfps≠¶n¬ ÿm\hne Bh¿Øn°pI
♦ Zzn_‘\tam {Xn_‘\tam D≈ kwbp‡ßfmsW¶n¬ Cu _‘\ap≈ Im¿_¨#v
   B‰Øns‚ Ipd™ ÿm\hnem {IaamWv kzoIcnt°≠Xv.

Im¿Uv 2
� ^MvjW¬ {Kq∏p≈ Im¿_WnI kwbp‡ßƒ°v t]cv \¬Iptºmƒ

♦ ̨ OH (B¬°tlmƒ) ̂ MvjW¬ {Kq∏mbn hcptºmƒ Word root Ahkm\ ̀ mKw Hmƒ
   F∂m°nsbgpXWw.  (sasYbv≥ ˛ saYt\mƒ FsYbv≥ ˛FYt\mƒ ............)
♦ ˛OH {Kq∏ns‚ ÿm\hnebpw t]cns\m∏w tN¿°Ww

 ( 1 s{]m]t\mƒ ˛ CH3 - CH2 - CH2OH   2 s{]m]t\mƒ ˛  CH3 - CH - CH3........
♦ ̨    COOH ̂ MvjW¬ Kq∏mbn hcptºmƒ Ahkm\`mKw HmbnIv BknUv Bbn amdpw
     (saYt\mbnIv BknUv   - CH3 - COOH........)
♦  BknUpIfpsS ]Zaqew ImWptºmƒ  ̨    COOH ep≈ Im¿_¨ B‰w IqSn ]cnKWn
   °Ww.

� CuY¿ / HmIvkn kwbp‡ßfpsS  Word root Dw t]cpw FgpXm≥
 ˛O- °v A∏pdhpw C∏pdhpap≈ Im¿_¨ sNbn\n¬ \ofw IqSnb Word root \mbn

]cnKWn°p∂p.

˛ at‰ sNbn\ns‚  Word root s\m∏w HmIvkn tN¿Øv t]scgpXpI
(satYmIvkn FsYbv≥ ˛ CH3 - O - CH2 - CH3
FtYmIvkn s{]ms]bv≥ ˛ CH3 - CH2 - CH2 - O - CH2 - CH3 )

OH
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Im¿Uv 3
t]cn¬ \n∂v LS\mhmIyw FgpXm≥

Word root A\pkcn®v Im¿_¨ sNbn≥ FgpXpI
imJIƒ F{X? FhnsS F∂p Is≠Øn (ÿm\hne t\m°n) AXv sNbnt\mSv tN¿sØ
gpXpI -
F√m Im¿_¨ B‰MvlfpsSbpw kwtbmPIX / hme≥kn 4 BIpw hn[w ssl{UP≥

tN¿sØgpXpI
DZm. 2,2,3 ss{S saYn¬ s]s‚bv≥

Word root s]s‚bv≥  ˛ 5 Im¿_¨ B‰ap≈ sNbn≥ FgpXpI
Fbv≥ BbXn\m¬ F√mw GI_‘\w

C -   C -   C-    C-    C
ÿm\hne 2,2,3 BbXn\m¬ c≠masØ Im¿_¨ B‰Øn¬ 2 imJIfpw 3˛matØXn¬

Hcp imJbpap≠v. F√mw saYn¬ BWv.
CH3      CH3

C -    C    -      C-    C-    C

CH3

Im¿_¨ B‰Øn\p Np‰pw F{X _‘\w Bbn®ps≠∂v t\m°n H tN¿sØgpXpI
H∂matØXn¬ 1 _‘\w ˛ At∏mƒ 3 ssl{UP≥ (H3) tN¿°Ww

c≠matØXn¬ 4 _‘\w ]q¿Ønbm°n H  FgptX≠Xn√

aq∂matØXn¬ 3 _‘\w  ˛ Hcp ssl{UP≥ H tN¿sØgptXWw
\mematØXn¬ 2 _‘\w ˛ c≠v ssl{UP≥ (H2 )tN¿sØgptXWw

A©matØXn¬ 1 _‘\w  ˛ aq∂v ssl{UP≥ (H3) tN¿°Ww

At∏mƒ LS\m hmIyw CH3

CH3-    C    -      CH-    CH2 -    CH3

 CH3 CH3

Im¿Uv 4

sFtkmsadnkw  ˛ Hmtc cmkkq{Xhpw hyXykvX LS\m hmIyhpw
1. ^MvjW¬ sFtkmsadnkw  ˛ ^MvjW¬ {Kq∏pIƒ hyXymks∏´ sFtkmsadpIƒ

CH3-    O    -    CH2 -    CH3 CH3-     CH2 -    CH2 - OH ( C3H2O)
(satYmIvkn FsYbv≥) (1 t{]m]t\mƒ)

2. t]mknj≥ sFtkmsadnkw ˛ ^MvjW¬ {Kq∏pIfpsS ÿm\Øn¬ hyXymkap≈Xv

CH3-     CH2 -    CH2 - OH CH3-     CH -    CH3 ( C3H8O)
   OH

(1 s{]m]t\mƒ) (2 s{]m]t\mƒ)
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3. sNbn≥ sFtkmsadnkw ˛ Im¿_¨ sNbn\n¬ hyXymkap≈h
 CH3

CH3-     CH2 -    CH2 - CH2 -    CH3,   CH3- CH2-    CH -    CH3 ,   CH3 - C - CH3  ( C5H12)

      CH3      CH3

(s]s‚bv≥) (2 saYn¬ _yqs´bv≥) (2, 2 ssU saYn¬ s{]ms]bv≥)

♦ sa‰msadnkw ˛ HmIvkn kwbp‡ßfnep≈ sFtkmsadnkw

 CH3-     CH2 -    CH2 - O - CH2 -  CH2  -  CH3 (s{]mt]mIvkn s{]ms]bv≥) --- - - C6H14O

 CH3-     CH2 -  O -  CH2  - CH2 -  CH2  -  CH3 (FtYmIvkn _yqs´bv≥)  - C6H14O

 CH3-   O -   CH2 -   CH2  - CH2 -  CH2  -  CH3 (satYmIvkn s]s‚bv≥)  - C6H14O


