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\nc-h[n cmk-{]-h¿Ø-\-ßƒ  \nßƒ ]Tn- -®n-
´p-≠-t√m. cmk-{]-h¿Ø-\-ßƒ hgn-bm-Wt√m
]pXnb Dev∏-∂-ßƒ D≠m-Ip-∂-Xv. sslt{Um
Im¿_-Wp-Iƒ GsX√mw Xc-Øn¬ cmk-am-‰-
Øn\p hnt[-b-am-Ip-∂p-sh∂v ]cn-tim-[n-°mw.

BtZicmk-{]-h¿Ø\w (Substitution
reaction)
Hcp ]qcnX sslt{Um-Im¿_-Wm-Wt√m
aosYbv≥ (CH4). aosYbv\pw t¢mdn\pw XΩn¬
{]ImiØns‚ km∂n-[-y-Øn¬ {]h¿Øn-
°ptºmƒ F¥mWv kw`-hn -°p-∂-sX∂p
t\m°q.

H

H C H   + Cl  Cl→

H

H

H C Cl + HCl

H
aosYbv≥ t¢mtdmao-sYbv≥

H

H C Cl   + Cl  Cl→

H

Cl

H C Cl + HCl

H
ssUt¢m-tdm-aosYbv≥t¢m-tdm-aosYbv≥

C\n \o°wsNøm≥ Ign-bp∂ F{X ssl{U-
P≥ B‰-ßƒ IqSn ssUt¢mtdmaosYbv≥
X∑m-{X-bn¬ D≠v?

Ah IqSn L´wL´-ambn \o°wsNø-s∏-Sp∂-
sXß-s\-sb∂v Is≠Øn {]h¿Ø\w
]q¿Øn-bm-°q.

H

H C Cl   + Cl  Cl →  ........... + HCl

Cl
H

Cl C Cl   + Cl  Cl →  ...........+ HCl

Cl

ChnsS aosY-bv\n-ep≈ Hcp H B‰w amdn
]Icw Hcp Cl B‰w hcn-I-bt√ sNbvXXv?

e`n® Dev∏-∂-Øn¬ \n∂pw as‰mcp ssl{U-
P≥ B‰sØ IqSn \o°wsNbvXp Cl B‰w
h∂m¬ D≠m-Ip∂ Dev∏∂w F¥m-bn-cn°pw?

ss{St¢mtdm aosYbv≥
(t¢mtdmt^mw)

sS{Sm-t¢mtdm aosYbv≥
(Im¿_¨ sS{Sm

t¢mssdUv)

Cu {]h¿Ø-\-Øns‚ Npcp-s°-gpØp {i≤n-
°q.

CH4 + Cl2 → CH3Cl + HCl

CH3Cl + Cl2 → CH2Cl2 + HCl

CH2Cl2+ Cl2 → CHCl3 + HCl

CHCl3 + Cl2 → CCl4 + HCl

{]h¿Ø-\-Øns‚ Hmtcm L´-Ønepw HCl
X∑m{X IqSn D≠m-Ip-∂Xv {i≤n-®n-t√.

sslt{UmIm¿_-Wn¬ \n∂v ssl{U-P≥
B‰sØ am‰n B ÿm\Øv a‰v B‰-tam
{Kqt∏m hcp∂ cmk-{]-h¿Ø-\-sØ BtZi
cmk-{]-h¿Ø-\-w (substitution reaction) F∂v
hnfn-°p-∂p.
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H

H

H

H

H

H

H

H

CusYbv≥ t¢mdn -\p -ambn BtZicmk-
{]h¿Ø-\-Øn-te¿s∏-Sp∂ hnhn[ L´-ßƒ
kb≥kv Ub-dn-bn¬ FgpXnt\m°q.

AUn-j≥{]h¿Ø\w
(Addition reaction)
CuYo≥ (ethene) X∑m-{X-bpsS LS\ \¬In-
bn-cn-°p-∂Xv t\m°q.

H

H

H

H
+ H  H  → ...............

H  C ≡  C  H + H2 →

cmk{]h¿Ø\w XpS¿∂m¬ F¥mWv kw`-
hn-°pI? cmk{]h¿Ø-\-Øns‚ ka-hm-I-y-sa-
gp-Xq.

CXp-t]mse CussY\pw t¢mdn-\p-am-bp≈
cmk-{]-h¿Ø-\-Øns‚ cmk-k-a-hm-I-y-sa-gpXn
]q¿Øn-bm-°m≥ {ian®pt\m°q.

CH ≡ CH + Cl2 →  ..................................

     ........................... + Cl2 → ........................

C\n Xmsg sImSp-Øn-cn-°p∂ ka-hm-I-y-w
]q¿Øo-I-cn-°m-a-t√m.

CH2= CH2+HCl → .............

Zzn_‘-\hpw {Xn_-‘-\-hp-ap≈ A]q-cnX
X∑m-{X-Iƒ H2  Cl2  HCl  apX-em-b-h-bp-ambn
IqSnt®cp-sa∂v t_m[-y-s∏-´-t√m. CXns‚
^e-ambn Zzn-_-‘-\-ap-≈h ]qcn-X-kw-bp-‡-
ß-fmbpw {Xn_-‘-\-ap-≈h Zzn-_-‘-\-ap≈
A]q-cnX kwbp-‡-ß-fmbpw XpS¿∂v GI-
-_-‘-\-ap≈ ]qcnX kwbp-‡-ß-fmbpw amdp-
∂p.-C-ß-s\-bp≈ {]h¿Ø-\-ß-fmWv AUn-
j≥ {]h¿Ø-\-ßƒ (addition reactions).

t]mfn-sa-ssd-tk-j≥ (Polymerisation)
A]q-cnX sslt{UmIm¿_-¨ X∑m-{X-Iƒ
XΩn-emWv AUn-j≥ {]h¿Ø-\-Øn-te¿s∏-
Sp-∂-sX-¶n¬ F¥mWv kw -̀hn-°p-I? AØcw
kµ¿`-ß-fn¬ At\Iw X∑m - {X -Iƒ
IqSnt®¿∂p henb X∑m{X D≠m-Ip-I-bmWv
sNøp-∂-Xv.

At\Iw CuYo≥ X∑m-{X-Iƒ AUn-j\v hnt[-
b-am-Ip∂ cmk{]h¿Ø-\-Øns‚ ka-hm-Iyw
Npcp°n Cßs\ FgpXmw:

n CH2 = CH2→   CH2-CH2        n

H

H

H

H

H H

H C C H

Cl Cl

+ Cl  Cl →

Cu kwbp-‡-Øns‚ khn-ti-jX CXn¬
Im¿_¨ B‰-ßƒ°n-S-bn-ep≈ Zzn-_-‘-\-
amWv.

CuYo≥ t¢mdn-\p-ambn {]h¿Øn-°p∂ hn[w
\¬In-bn-cn-°p-∂Xv ]cn-tim-[n-°q.

CH2 = CH2 + Cl2 → CH2Cl  CH2Cl

ChnsS c≠p X∑m-{X-Ifpw XΩn¬ IqSn-t®-c¬
(addition)At√ \S-∂Xv?

¬ CuYo≥ X∑m-{X-bnse cmk-_-‘-\-Øn\v
F¥mWv kw -̀hn-®Xv?

A\p-Iqekml-N-cy-ß-fn¬ CuYo\pw ssl{U-
P\pw XΩn-ep≈ cmk{]h¿Ø-\hpw CXp-
t]mse AUn-j≥ BWv F¶n¬ cmkka-hm-
Iyw ]q¿Øn-bm-°q.

CH2 = CH2 + H2 → ....................

{Xn_-‘\w D≈ B¬ss°\p-Ifpw (alkyne)
CXp-t]mse AUn-j≥{]{In-b-bn¬ G¿s∏-Sp-
∂p. CussY\pw (ethyne) ssl{U-P-\p-am-bp≈
{]h¿Ø-\-Øns‚ ka-hm-Iyw hne-bn-cp-Øq.

CH  ≡ CH + H2 → ....................

1,2˛ssUt¢mtdm CuYo≥

1,2 ̨  ssUt¢mtdm
CuYo≥

1,1,2,2˛sS{Smt¢mtdm
CusYbv≥
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CXp-t]mse At\Iw X∑m-{X-Iƒ (tamtWm-
sa-dp-Iƒ) IqSn-t®¿∂v _rlXv X∑m-{X-Iƒ
D≠m-Ip∂ {]h¿Ø-\-amWv t]mfn-sassdtk-
j≥ (polymerisation). t]mfn-sa-ssd-tk-j≥
Dev∏-∂-sØ t]mfnsa¿ (polymer) F∂p ]d-
bp-∂p. t]mfn-sa-dns‚ \maw km[m-c-W-bmbn
tamtWm-sa¿ X∑m-{X-bpsS t]cn\p ap∂n¬
t]mfn (poly) F∂ -{]-X-ybw tN¿ØmWv ]d-
bp-∂-Xv.

Aß-s\-sb-¶n¬ CuYo≥ t]mfn-sa-ssd-tk-
j\v  hnt[-b-am-Ip-tºmƒ e`n-°p∂ Dev∏-
∂sØ t]mfnCuYo≥ (polyethene) F∂v
hnfn-°m-a-t√m. CXp t]mfn-Øo≥ (polythene)
F∂-dn-b-s∏-Sp-∂p.

t]mfn-sa-ssd-tk-j\v a‰v c≠pZm-l-c-W-ßƒ
\¬In-bn-cn-°p-∂Xv t\m°q:

Ah HmIvkn-P-\p-ambn kwtbm-Pn-°p-I-bmWv
sNøp-∂-Xv. sslt{UmIm¿_-Wp-Iƒ hmbp-
hn¬ Pz-en-°p-tºmƒ GsX√mw HmIvssk-Up-
I-fmWv D≠m-Im≥ km[-yX? Btem-Nn®p
t\m°q.

{]IrXnhmX-I-Ønse {][m\ LS-I-amb
aosYbv\pw (CH4) F¬.-]n.-Pn-bnse {][m\ LS-
I-amb _yq -s´bv\pw (C4H10) hmbp -hn¬
IØp∂ cmk-{]-h¿Ø-\-ß-fpsS ka-hm-I-y-
ßƒ \¬In-bn-cn-°p-∂p.

CH4+2 O2 → CO2 + 2 H2O

2 C4H10 + 13 O2 → 8 CO2 + 10 H2O

Dev∏∂-ßƒ {i≤n-®-t√m?

sslt{UmIm¿_-Wp-Iƒ°p ]pdta an°-hmdpw
F√m Hm¿Km-\nIvkwbp-‡-ßfpw Pz-e\{]{In-
bbv°v hnt[-b-am-Wv.

Xm]obhnL-S\w (Thermal cracking)
sslt{UmIm¿_-Wp-Iƒ Pz-en-®m¬ F¥p
kw`-hn-°p-sa∂v a\- n-em-°n-b-t√m?

hmbp-hns‚ Akm-∂n-[-y-Øn¬ sslt{Um
Im¿_-Wp-Iƒ NqSm-°n-bm¬ F¥p kw`-
hn°pw?

X∑m-{Xm-`mcw IqSp-X-ep≈ sslt{UmIm¿_-
Wp-Iƒ hmbp-hns‚ Akm-∂n-[-y-Øn¬ NqSm-
°p-tºmƒ Ah X∑m{Xm`mcw Ipd™ X∑m-
{X-I-fmbn hnL-Sn-°p-∂p. CØcw {]h¿Ø-\-
ßsf Xm]obhnL-S\w (thermal cracking)
F∂p hnfn -°p -∂p. DZm -l-c -W-Øn\v
slIvskbv≥ (hexane)  D∂-X-Xm-]-\n-e-bnepw
a¿Z-Ønepw Xm]o-b-hn-L-S-\-Øn\v hnt[-b-am-
Ip-tºmƒ CusY-bv≥, _yq´o≥ F∂nh D≠m-
Ip-∂p.

C6H14 → C2H6 + C4H8

\nc-h[n Dev∏∂-ßƒ Cu coXn-bn¬ \n¿an-
s®-Sp-°p-∂p-≠v. Xm]obhnL-S\w hgn F¥v
Dev∏∂-amWv D≠m-Ip-I-sb-∂Xv hnL-S-\-Øn\p
hnt[-b-am-Ip∂ sslt{Um-Im¿_-Wp-I-fpsS kz-
`mhw, Xm]-\n-e, a¿Zw, D¬t{]-c-I-ßƒ F∂n-
hsb B{i-bn®ncn-°p-∂p. asÆ-Æ, Uok¬

n CH2 = CH

Cl

CH2 - CH

Cl n

hnss\¬ t¢mssd-Uv
(vinyl chloride)

t]mfn- hn-ss\¬ t¢mssdUv
(PVC)

D∂X Xm]-\ne/
a¿Zw

D¬t{]-cIw

n CH2 = CH

CH3

CH2 - CH

CH3 n

s{]m∏o≥
(propene)

t]mfn- s{]m-∏o≥
(poly propene)

D∂X Xm]-\ne/
a¿Zw

D¬t{]-cIw

hym-h-km-bnI {]m[m-\-y-ap≈ ]e Dev∏∂-
ßsfbpw t]mfn-sa-ssd-tk-j≥ hgn \n¿an-
s®-Sp-°p-∂p. t]mfn-Øo≥, ]n.hn.kn, t]mfn-
s{]m-∏o≥ F∂nh hym-]-I-ambn D]-tbm-Kn-
°-s∏-Sp∂ πmÃn-°p-I-fm-Wv.

Pz-e\w (Combustion)
asÆÆ, s]t{Smƒ, F¬.-]n.-Pn XpS-ßn-b-h-
sb√mw sslt{Um-Im¿_-Wp-I-fm-Wv. Ch-bpsS
Pz-e\^e-ambn Xm]w kz-X-{¥-am-°-s∏-Sp-∂p.
AXn-\m¬ Chsb C‘-\-ß-fmbn D]-tbm-Kn-
°p-∂p. ]Zm¿Y-ßƒ hmbp-hn¬ IØp-tºmƒ
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F∂nhsb s]t{Smƒ B°n am‰m≥ CØcw
cmk-{]-h¿Ø\w D]-tbm-Kn-°p-∂p.

sslt{UmIm¿_-Wp-I-fn¬ \S-°p∂ cmk-am‰-
ß-fm-Wt√m \manXphsc N¿® sNbvX-Xv. Ch-
bn¬ C H, C C, C = C, C ≡ C F∂o
_‘\-ßƒ°t√ (bonds) am‰w kw -̀hn-°p-
∂-Xv. ^Mvj-W¬ {Kq∏p-Iƒ AS-ßn-bn-́ p≈
Hm¿Km-\nIv kwbp-‡-ßsf t\csØ ]cn-N-
b-s∏-´-t√m. Chbnse ̂ Mvj-W¬ {Kq∏p-Ifpw
cmk-{]-h¿Ø-\-Øn\v hnt[-b-a-t√?

^Mvj-W¬ {Kq∏p-Iƒ Dƒs°m-≈p∂ Im¿_-
WnI kwbp-‡-ß-fpsS [mcmfw cmk{]h¿Ø-
\-ßfpap≠v. hym-h-km-bnI{]m[m-\-y-ap≈ \nc-
h[n Dev∏-∂-ß-fp-sSbpw Huj-[-ß-fp-sSbpw
D¬∏m-Z\w CØcw cmk-{]-h¿Ø-\-ßƒ hgn-
bmWv km[n-°p-∂-Xv. Poh≥ \ne-\n¿Øp-∂-
Xn -\m -h -i -y -amb D]m -] -Nb (metabolic)
{]h¿Ø-\-ß-fnepw Hm¿Km-\nIv kwbp-‡-ß-
fpsS cmk-am-‰-amWv kw -̀hn-°p-∂-Xv.

Hm¿Km-\nIv kwbp-‡-ßfpsS cmk-{]-h¿Ø-
\-ßsf°pdn-®p≈ IqSp-X¬ hnh-c-ßfpw Ah-
bpsS {]m[m-\-yhpw Db¿∂ ¢mkp-I-fn¬ a\-
 n-em-°mw.

Nne {][m\ Hm¿Km-\nIvkwbp-‡-ßƒ
FYt\mƒ (Ethanol)

hf-sc-b-[nIw hymh-km-bnI {]m[m-\y-ap≈
Hcp B¬°-tlm-fmWv FY-t\mƒ. FY-t\m-
fns‚ hyXykvX D]-tbm-K-ßƒ Nn{Xo-I-cn-®n-
cn-°p-∂Xv t\m°q:

_
nh

-td
P
v

C‘\w s]bn‚ v

Hm¿Km-\nIv
kwbp-‡-ß-fpsS

\n¿amWw

embIw

{]
nk

¿t
h

-‰o
h

v

FY-t\mƒ

]©-km-c -em -b -\n -bpsS s^¿sa-t‚-j≥
(fermentation) hgn-bmWv km[m-c-W-bmbn
FY-t\mƒ \n¿an-°p-∂Xv. boÃv, _mIvSo-co-b,
^wKkv apX-emb kq£va-Po-hn-Iƒ Dev∏m-Zn-
∏n-°p∂ F≥ssk-ap-I-fpsS km∂n-[y-Øn¬
\S-°p∂ cmk-am-‰-amWv s^¿sa-t‚-j≥. GI-
tZiw 10% ]©-kmcemb-\n-bn¬ CuÃv
(yeast) tN¿Øphbv°p-∂p. CuÃnep≈
C≥h¿tSkv (invertase), ssktakv (zymase)
F∂o F≥ssk-ap-IfpsS km∂n-[y-Øn¬ ]©-
km-c FY-t\mƒ Bbn- am-dp-∂p. cmk{]h¿Ø-
\-ß-fpsS ka-hmIyw \¬In-bn-cn-°p-∂p:

C12H22O11+H2O C6H12O6+C6H12O6

C6H12O6 2 C2H5-OH+2 CO2

ChnsS e`n-°p-∂Xv 8-10% FY-t\mƒ emb-
\n-bm-Wv. CXp s]mXpsh hmjv (wash) F∂-
dn -b-s∏-Sp -∂p. hmjns\ AwinItkzZ\w
(fractional distillation) \S-Øn-bm¬ 95.6%
FY-t\mƒemb\n e`n-°p-∂p. CXv sdIvSn-
ss^Uv kv]ncn‰v (rectified spirit) F∂-dn-b-
s∏Sp-∂p.

\nIpXn Hgn-hm°n Ipd™ \nc-°n¬ ^mIvS-
dn-I-ƒ°pw et_m-d-´-dn-Iƒ°pw \¬Ip∂ FY-
t\mƒ, aZy-]m-\-Øn\p th≠n Zpcp-]-tbm-K-s∏-
Sp-Øm-Xn-cn-°m≥ AXn¬ hnj-]-Zm¿Y-ßƒ
tN¿Øphbv°m-dp-≠v. Cß-s\-In-´p∂ D¬∏-
∂sØ "Unt\-t®¿Uv kv]ncn‰v' (denatured
spirit) F∂p ]d-bp-∂p. hnj-]-Zm¿Yambn saY-
t\mƒ Ie¿Øn-bn-´p≈ FY-t\m-fmWv saYn-
te-‰Uv kv]ncn‰v (methylated spirit). 100% FY-
t\mƒ A_vk-eyq´v B¬°-tlmƒ (absolute
alcohol) F∂mW-dn-b-s∏-Sp-∂Xv. A_vk-eyq´v
B¬°-tlmfpw s]t{Smfpw tN¿∂ an{inXw
hml-\-ß-fn¬ C‘-\-ambn D]-tbm-Kn-°p-∂p.
CXmWv ]h¿ B¬°-tlmƒ (power alcohol).

ssktakv

C≥h¿tSkv
•qt°mkv {^IvtSmkv]©-kmc

FY-t\mƒ
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FY-t\m-bn-Iv BknUv (Ethanoic acid)

Im¿t_m-Ivkn-enIv Bkn-Up-Ifn¬ {][m-\-s∏´
H∂mWv FY-t\m-bnIv Bkn-Uv (CH3COOH).
km[m-c-W-bmbn CXv Ask-‰nIv BknUv
(acetic acid) F∂ t]cn-emWv Adn-b-s∏-Sp-∂Xv.
100% Ask-‰nIv Bkn-Uns\ t•jy¬ Ask-
‰nIv BknUv (glacial acetic acid) F∂v hnfn-
°p-∂p. Ask‰nIv Bkn-Uns‚ 5 - 8% KmV-
X-bp≈ Peo-b-em -b-\n -bmWv hn\m-Kncn
(vinegar). A®m-dp-I-fn¬ {]nk¿th-‰o-hmbn
(preservative) hn\m-Kncn D]-tbm-Kn-°p-∂p-sh-
∂-dn-bm-a-t√m.

FY-t\m-bn-Iv B-knUv \n¿an-°m≥ ]e -am¿K-
ß-fp-ap-≠v. FY-t\m-fns\ F≥ssk-ans‚
km∂n-[y-Øn¬ HmIvkoIcn®v FYt\m-bn-Iv
B-knUv \n¿an-°mw.

cmk{]h¿Ø-\-Øns‚ ka-hmIyw \¬In-bn-
cn-°p-∂Xp t\m°q.

CH3CH2OH+O2 CH3COOH+H2O
]pfn-cp-Nn-bp≈ {]Ir-Xn-P\yhkvXp-°-fn¬
an°-Xnepw Im¿t_mIv-kn-enIv Bkn-Up-Iƒ
(carboxylic acids) AS-ßn-bn-cn-°p-∂p. ]pfn-
bn-ep≈ Sm¿Sm-dnIv BknUv, \mc-ßbnep≈
kn{SnIv BknUv, tamcn-ep≈ emIvSnIv
BknUv apX-em-bh DZm-l-c-W-ß-fm-Wv.
Im¿t_mIv-kn-enIv Bkn-Up-Iƒ ^m‰n
Bkn-Up-Iƒ (fatty acids) F∂pw Adn-b-s∏-
Sp-∂p. H2SO4 , HCl, HNO3 apX-emb an\-d¬
Bkn-Up-I-fp-ambn Xmc-Xayw sNøp-tºmƒ
Hm¿Km-\nIv Bkn-Up-Iƒ Zp¿_e Bkn-Up-
I-fm-Wv.

Bkn-Up-I-fpsS s]mXpkhn-ti-j-X-Iƒ
Xmgv∂ ¢m p-I-fn¬ ]Tn-®n-́ p-≠-t√m. Bkn-Up-
Ifpw B¬°-en-Ifpw XΩn¬ {]h¿Øn-®m¬
F¥mWv kw -̀hn-°p-I?

tkmUnbw sslt{Um-IvsskUpw FY-t\m-
bnIv BknUpw XΩn-ep≈ cmk{]h¿Ø-\-
Øns‚ ka-hmIyw \¬In -bn -cn -°p -∂Xv
{i≤n°q:

CH3COOH + NaOH →
CH3COONa + H2O

D≠mb eh-W-Øns‚ t]cv tkmUnbw FY-
t\m-tb‰v (sodium ethanoate) F∂m-Wv. CXp
km[m-c-W-bmbn tkmUnbw Ak-t‰‰v (sodium
acetate) F∂-dn-b-s∏-Sp-∂p.

Bkn-Up-Iƒ Im¿_-tW-‰p-Ifpw ss_Im¿_-
tW-‰p-Ifpambn {]h¿Øn-®m¬ F¥v kw`-hn-
°pw?

tkmUnbw Im¿_-tW‰v (hmjnMv tkmU)
tkmUnbw ss_Im¿_-tW‰v (t_°nMv
tkmU) F∂n-h-bpsS Peo-b-em-b-\n-Iƒ Xbm-
dm-°p-I. c≠p emb-\n-I-fn-te°pw hn\m-Kncn
tN¿Øp \nco-£n-°q.

]pdØphcp∂ hmX-I-Øn¬ IØp∂ Xos°m-
≈n-Im-Wn®pt\m°q. F¥mWv kw -̀hn-°p-∂Xv?

sIm≠p-\-S-°m-hp∂ A·n-i-a\n \n¿an-°p∂
hn[w HºXmw ¢mkn¬ a\- n-em-°n-bn-´p-≠-
t√m.

apI-fn¬ \S∂ cmk{]h¿Ø-\-ß-fpsS ka-hm-
Iy-ßƒ \¬In-bn-cn-°p-∂Xv {i≤n-°q:

2CH3COOH + Na2CO3 →
2CH3COONa + H2O + CO2

CH3COOH + NaHCO3 →
CH3COONa + H2O + CO2

FÃ-dp-Iƒ (Esters)
B¬°-tlmfpw Im¿t_mIv-kn-enIv BknUpw
XΩn¬ {]h¿Øn-®m¬ F¥mWv kw -̀hn-°pI?

Hcp {]h¿Ø\w sNbvXpt\m°mw. Hcp
sSÃyq_n¬ 1 mL FY-t\mfpw 1 mL t•jy¬
Ask-‰nIv BknUpw FSp-°p-I. an{inX-Øn-
te°v GXm\pw Xp≈n KmV kƒ^yq-dn-Iv
BknUv tN¿°p-I. GI-tZiw 5 an\n‰v kabw
an{in-XsØ Hcp hm´¿_mØn¬ NqSm-°p-I.

Hcp _o°-dn¬ 50 mL Pe-sa-Sp-°p-I. _o°-
dnse Pe-Øn-te°v sSÃyq-_nse an{inXw Hgn-
°p-I. ]cn -Wn-X-em-b\n aWØpt\m°q.
F¥mWv t_m[y-s∏-Sp-∂-Xv?

apI-fn¬ \S∂ cmk{]h¿Ø-\-Øns‚ ka-
hmIyw \¬In-bn-cn-°p-∂Xv t\m°q:

enzyme
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Hcp {]h¿Ø\w sNbvXpt\m°mw.

Hcp sSÃvSyq-_n¬ 10 mL UnÃn¬Uv hm´dpw
(distilled water) as‰m-∂n¬ 10 mL ITn-\-
Pehpw (hard water) FSp-°p-I. c≠nepw
GXm\pw Xp≈n tkm∏pemb\n tN¿Øp Xpey-
k-abw \∂mbn Ipep-°p-I. c≠p sSÃvSyq-_pI-
fnepw Htc Af-hn¬ ]X-bp-≠m-Ip-∂pt≠m?
GXv sSÃvSyq-_nemWv IqSp-X¬ ]X-bp-≠m-Ip-
∂Xv?

\nß-fpsS \nK-a\w F¥mWv?

c≠v sSÃvSyq-_p-I-fn¬ 10 mL hoXw ITn\Pe-
sa-Sp-°p-I. H∂n¬ GXm\pw Xp≈n tkm∏p-
emb-\nbpw at‰-Xn¬ Xpey Afhv Un‰¿P‚ v
emb-\nbpw tN¿°p-I. c≠p sSÃvSyq-_p-Ifpw
Xpey-k-abw Ipep-°p-I. F¥mWv \nco-£Ww?

GXv sSÃvSyq-_nemWv IqSp-X¬ ]X-bp-≠m-Ip-
∂Xv?

ITn\Pe-Øn¬ tkm∏v \∂mbn ]X-bp-∂n-√.
ITn\Pe-Øn¬ AS-ßn-bn-´p≈ Im¬kyw,
a·ojyw eh-W-ß-fp-ambn tkm∏v {]h¿Øn®v
Atebkwbp-‡-ßƒ D≠m-Ip-∂-Xm-Wn-Xn\v
Imc-Ww. Un‰¿P‚p-Iƒ Cßs\ {]h¿Øn-°p-
∂n-√. AXn-\m¬ Un‰¿P‚p-Iƒ (detergents)
ITn\Pe-Øn¬ tkm∏n-t\-°mƒ IqSp-X¬ ̂ e-
{]-Z-am-Wv. an° Un‰¿P‚p-Ifpw kƒt^m-WnIv
Bkn-Uns‚ eh-W-ß-fmWv. jmºqIƒ,
SqØvt]-Ãp-Iƒ F∂n-h-bnepw Un‰¿P‚p-Iƒ
D]-tbm-Kn®phcp-∂p.

hebkwbp-‡-ßƒ
(Cyclic compounds)
Nß-e -cq-]-Øn-ep≈ (open chain) kwbp-‡-
ß-sf-°p-dn-®m-Wt√m \mw CXp-hsc N¿®
sNbvX-Xv. Hm¿Km-\nIvkwbp-‡-ß-fn¬ heb
kwbp-‡-ßfpw (cyclic compounds) Dƒs∏-
Sp-sa∂v HºXmw ¢mkn¬ ]Tn-®n-´p-≠-t√m.
heb-kw-bp-‡-ßsf Aen-ssk¢nIv kwbp-‡-
ß-sf∂pw (alicyclic compounds) Atcm-am‰nIv
kwbp-‡-ß-sf∂pw (aromatic compounds)
c≠mbn Xcw-Xn-cn-°mw.

FY-t\mƒFY-t\m-bn-Iv
B-knUv

CussY¬ FY-t\m-tb‰v

CH3COOH + HOCH2CH3→

CH3COOCH2CH3 + Η2Ο

B¬°-tlmfpw Im¿t_mIv-kn-enIv BknUpw
XΩn¬ {]h¿Øn-®p-≠m-Ip∂ Dev∏∂w FÃ¿
(ester) F∂-dn-b-s∏-Sp-∂p. CØcw {]h¿Ø-\-
ßsf FÃ-dn -^n-t°-j≥ (esterification)
F∂mWv hnfn-°p-∂-Xv. an° FÃ-dp-Iƒ°pw
]pjv]-ß-fp-sStbm ]g-ß-fp-tStbm lrZy-amb
kpK-‘-ap-≠m-bn-cn-°pw. Aß-s\-bm-sW-¶n¬
FÃ-dp-Isf F¥n-s\√mw {]tbm-P-\-s∏-Sp-Ømw.
Btem-Nn®pt\m°q.

tkm∏pw Un‰¿P‚pw (Soap and detergent)

FÆ-Ifpw sImgp-∏p-Ifpw Heo°v Bkn-Uv,
]m¬an-‰nIv Bkn-Uv, Ãnb-dnIv BknUv apX-
emb ̂ m‰n Bkn-Up-I-fpsS FÃ-dp-I-fm-Wv. Ch
B¬°-en-I-fp-ambn {]h¿Øn-°p-tºm-gp-≠m-
Ip∂ eh-W-ß-fmWv tkm∏p-Iƒ. tkmUnbw
sslt{Um-Ivssk-Uv, s]m´mkyw sslt{Um-
IvsskUv apX-emb B¬°-en-I-fmWv km[m-
c-W-bmbn tkm∏p-≠m-°m≥ D]-tbm-Kn-°p-∂Xv.
shfn-s®-Æ (coconut oil), ]mw Hmbn¬ (palm
oil), ]cp-Øn-°pcp FÆ (cotton seed oil), \ne-
°-S-e-sbÆ (groundnut oil) F∂n-hbv°p
]pdta arK-s°m-gp-∏p-Ifpw tkm∏v \n¿an-°m≥
D]-tbm-Kn®phcp-∂p.

tkm∏p-≠m°mw
Hcp _o°-dn¬ 3.5 mL Pe-sa-Sp-°p-I. AXn¬
10 g ImÃnIv tkmU (NaOH) ebn-∏n-°p-I.
emb\n XWp-°m≥ A\p-h-Zn-°p-I. 60 g
shfn-s®Æ Cu emb-\n-bn-te°v kmh-[m\w
tN¿Øn-f-°p-I. F¥mWv kw`-hn-°p-∂-
sX∂v \nco-£n-°q. Ah-£n-]vX-s∏-Sp∂
]Zm¿Yw tkm∏m-Wv. Iptd ka-b-Øn-\p-
tijw Ah-£n]vXw sNdnb s]´n-I-fn¬
\nd®phbv°q. I´n-bm-Ip-tºmƒ tkm∏mbn
D]-tbm-Kn®pt\m°q.

am¿°-‰p-I-fn¬ e`n-°p∂ tkm∏p-I-fn¬ \ndw,
aWw, ZrVX F∂nh e`n-°p-∂-Xn-\mbn a‰p
]Zm¿Y-ßƒIqSn tN¿Øn-´p-≠v.
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Hm∏¨sNbn≥ kwbp-‡-ß-fp-sS kz`m-h-ßƒ {]Z¿in-∏n-°p∂ hebkwbp-‡-ß-
fmWv Aenssk¢nIvkwbp-‡-ßƒ. sskt¢m_yqs´-bv≥, sskt¢ms]s‚-bv≥,
sskt¢mslIvskbv≥ apX-em-bh DZm-l-c-W-ß-fm-Wv.

C

H

C

H

C

C

H

H

C

C

H

H

C

H

C

H

C

C

H

H

C

C

H

H
or

Hm∏¨sNbn≥ kwbp-‡-ß-fn¬ \n∂pw Aen-ssk-¢nIvkwbp-‡-ß-fn¬ \n∂pw
XnI®pw hyXy-kvX-amb  KpW-ßƒ {]Z¿in-∏n-°p∂ HcpIq´w Hm¿Km-\nIvkwbp-‡-
ß-fmWv Atcm-am-‰nIvkwbp-‡-ßƒ. Atcm-am-‰nIvkwbp-‡-ß-fn¬ {][m-\-s∏´
H∂mWv C6H6 F∂ X∑m{XmhmIyap≈ s_≥ko≥ (benzene).

Hcp s_≥ko≥X∑m-{X-bpsS LS\ \¬In-bn-cn-°p-∂Xp t\m°q:

Aenssk¢nIv
kwbp-‡-ßƒ

hebkwbp-‡-ßƒ

Atcmam‰nIv
kwbp-‡-ßƒ

sskt¢mslIvskbv≥

H H

H  C  C H

H  C  C H

H H

sskt¢m_yqs´bv≥ sskt¢ s]s‚bv≥

s_≥ko≥X∑m-{X-bpsS LS\ efn-X-ambn Nph-sS -sIm-Sp-Øn-cn-°p∂ coXn-bn¬
Nn{Xo-I-cn-°mw:

or
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Im¿_¨ B‰-ß-fpsS \mep-kw-tbm-P-I-X-Ifpw ]q¿Øn-bm-°n-bn-cn-°p∂ hn[w
{i≤n®pht√m.  H∂n-S-hn´p Zzn_-‘-\-ap-s≠-¶nepw s_≥ko≥  A]qcnX kwbp-‡-
ßfn¬ \n∂pw hyXy-kvX-amb cmk-Kp-W-ß-fmWv {]Z¿in-∏n-°p-∂-Xv.

BtZicmk-{]-h¿Ø-\-ßƒ \mw ]cn-N-b-s∏´pIgn-™p. s_≥ko≥ X∑m-{X-bnse
ssl{U-P≥ B‰-sØ ^MvjW¬{Kq-∏p-Iƒ BtZiw sNøp-tºmƒ XnI®pw hyXy-
kvX-ß-fmb kwbp-‡-ßƒ D≠m-Ip-a-t√m. AØcw Nne kwbp-‡-ß-fpsS LS\
\¬In-bn-cn-°p-∂Xv t\m°q:

Ch-sb-√mw hymh-km-bn-I-ambn {]m[m-\y-ap≈ kwbp-‡-ß-fm-Wv. Im¿_¨, ssl{U-
P≥ F∂o B‰-ßƒ IqSn Dƒs∏-SpØn Ch-bpsS LS\ kb≥kv Ub-dn-bn¬ hc®p-
t\m-°q.

Hm¿Km-\nIvkwbp-‡-ß-fpsS temIw hfsc hnime-am-Wv.  Hm¿Km-\nIvkwbp-‡-ß-
sf-°p-dn-®p≈ IqSp-X¬ Imcy-ßƒ Db¿∂ ¢mkp-I-fn¬ a\- n-em-°mw.

ss\t{Sm-
s_≥ko≥

s_≥tkm-bn-Iv
BknUv

aossY¬
s_≥ko≥
(sSmfp-hn≥)

NO2 COOH CH3

t¢mtdm-
s_≥ko≥ sslt{UmIvkn

s_≥ko≥
(^ot\mƒ)

Aant\m
s_≥ko≥
(A\n-eo≥)

Cl OH NH2

s_≥ko≥
kƒt^m-WnIv

BknUv

SO3H
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1. Xmsg sImSp-Øn-́ p≈ kwbp-‡-ß-fpsS LS-\m-hm-Iy-ßƒ Fgp-Xp-I:

C2H4 CH3Cl C2H2Cl2 C2H2

C3H8 C3H6 C3H4 C2H3Cl

Chsb Xmsg sImSp-Øn-cn°p∂ coXn-bn¬ h¿Ko-I-cn-°p-I.

(a) BtZi cmk-{]-h¿Ø-\-Øn\v hnt[-b-am-Ip-∂-h.
(b) AUn-j≥ {]h¿Ø-\-Øn\v hnt[-b-am-Ip-∂-h.
(c) t]mfn-sa-ssd-tk-j≥ \S-Øm≥ Ign-bp-∂-h.

2. CussY≥ (CH ≡ CH) A\p-Iqe kml-N-cy-Øn¬ ssl{U-P-\p-ambn {]h¿Øn®v
A F∂ kwbp‡w D≠m-Ip-∂p. A XpS¿∂pw ssl{U-P-\p-ambn {]h¿Øn®v B
D≠mIp-∂p. B kqcy{]Im-i-Øns‚ km∂n-[y-Øn¬ t¢mdn-\p-ambn {]h¿Øn®v
C D≠mIp-∂p.

(a) cmk{]h¿Ø-\-ß-fpsS ka-hm-Iy-sa-gpXn A, B, C F∂o kwbp-‡-ßƒ
Is≠Øn IUPAC \masagp-Xq.

(b) Hmtcm cmk{]h¿Ø-\hpw GXp hn`m-K-Øn¬s∏Sp-∂p-sh-s∂-gp-Xp-I.
3. Im¬kyw Im¿ss_-Un¬ Pew tN¿°p-tºmƒ sh¬Unßn\v D]-tbm-Kn-°p∂

hmX-I-amb P e`n-°p-∂p. cmk-{]-h¿Ø-\-Øns‚ ka-hmIyw \¬In-bn-cn-°p∂p.

CaC2 + 2H2O → Ca (OH)2 + P

P F∂ kwbp‡w HCl ambn AUn-j≥{]h¿Ø-\-Øn-te¿s∏´v Q F∂
kwbp‡w D≠m-Ip-∂p. Q t]mfnsa-ssd-tk-j\v hnt[-b-am-°n-bm¬ hymh-kmbnI
{]m[m-\y-ap≈ R F∂ πmÃn°v e`n-°p-∂p. cmk-{]-h¿Ø-\-ß-fpsS ka-hm-Iy-
sa-gpXn P, Q, R F∂nh Xncn-®-dn-bp-I.

4. B¬°-tlmfpw Im¿t_mIv-kn-enIv BknUpw XΩn¬ {]h¿Øn-®p-≠m-Ip∂
Dev∏∂-ß-fmWv FÃ-dp-Iƒ. Xmsg-∏-d-bp∂ FÃ-dp-Iƒ \n¿an-°m≥ Bh-iy-
amb kwbp-‡-ßƒ GsX-√m-amWv? {]h¿Ø-\-Øns‚ ka-hm-Iy-sa-gp-Xp-I:

(a) CussY¬s{]m∏-t\m-tb‰v

(b) s{]mss∏¬CY- -t\m-tb‰v
5. CYo≥, s{]mss∏≥ F∂o kwbp-‡-ßƒ t{_man-\p-ambn {]h¿Øn®v AUn-

j≥ kwbp-‡-ß-fp-≠m-Ip-∂p. {]h¿Ø-\-ß-fpsS cmk-k-a-hm-Iy-sa-gpXn D≠m-
Ip∂ D¬∏-∂-ß-fpsS IUPAC \masa-gp-Xp-I.

6. s_≥ko≥ A\p-Iq-e-amb kml-N-cy-ß-fn¬ ssl{U-P≥, t¢mdn≥ F∂n-h-bp-
ambn AUn-j≥ {]h¿Ø-\-Øn-te¿s∏´v bYm-{Iaw sskt¢mslIvsk-bv≥,
s_≥ko≥slIvkm-t¢m-ssdUv F∂o kwbp-‡-ßƒ D≠m-Ip-∂p. Cu kwbp-
‡-ß-fpsS LS\ Nn{Xo-I-cn-°pI.


