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`mc-X -̀ m-Ky-hn-[mXm,

]©m-_-kn‘p KpP-dmØ admTm

{ZmhnU DXv°-e- _w-Km,
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Kmtl Xh- P-b- KmYm

P\-K-W-aw-K-e-Zm-bI Pbtl

`mc-X- ̀ m-Ky-hn-[mXm,

Pb-tl, Pb-tl, Pb-tl,

Pb Pb Pb Pbtl!

{]Xn⁄

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.



`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



���������	
��
� �
�����������������������������
��
�

	
���	���������
���
���	������� !� �
���������������"�#����$�	�� ��
$
�������

%�&�'������
��(���)��
�����*�+
�,��+����#+�-��
�&���
���
���	���
$
������.� ���

��/������0���"�#-�����
����1������������2�����	"��� ��������#+�-
�&

��������	 ���
�
�

������"�#-��"�3����
���2���
�� ##��-�4)�"���"�#-�����
�������� ��%�5��� ��$
�

(�����	6�� �
��������
���(��
����&

7
����8����9�(��
�����������
���:��#���
���� 5�����1;���#�������
�
�&

�
3��<
����(�+��(��
������7
##8=�����
�
����:-���	&�(���/���(�+��	
����

##>��=
	�##�=��������	
�
	��������

��� "��	&

:#?@�/��� �A��(��B�#+-�
��%
�

�1/�������+���/�C�������+8�	�����3���������2����
3��<
�������	"���5
��
�

��

	
���D&�E���/�C�������+8��
�����8���
C��*%
�����

�
�	�����(��=�	���FB
����
��
�� �G��	���FB
����
��
�



�����������	
��
�����

��

��������	
�� 
����
	� �
��
���� �
��� �
�����
�
�


������ ������ ��
���� � !" 

→4 2 2 2 32NH Cl + Ca(OH)   CaCl  + 2H O + 2NH


���#�
	���������$�#�#�#	
#��%&�����	��&'
�
(�)�*+
#��#
	
#�
���,


����
		
��
&-
	
(�.�/�����������%�0�1���$���
����	� �
2�� ���3�4)��5'
��%&� �������� 	
���
�
�
%�
�&'
�
&��� 

67����� 
����
	� ��8�
���� 9:�4)� /��� ��;)'
� ��
#�
#
��#���� ��<
#��=�,

> ?-%�� ��8�
����
��� ����%�+����,

> ?�
��
�)� 
����
		�%&� 4��@�%	��2
�)� *+)� 
��
���
���,�


���#�
#	� ���#�#��#�#�	�#9
�)� ���%����� ������� %�	)��
������ 

���&���7� A��� B)C�4)�
�� ?D�E�F
���	� 
����
	

��8�
��� 

��������	
 ��
�
��
����
�����	
����
������� ��
���������
 ���
�	���
�
�
����	
�����
����

�	�����������������
���������������	

� !�������" �#��$��%


��������	
	

4 2NH Cl  +  Ca(OH)
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-t¢m-tdm-ao-sXbv≥ao-sXbv≥

L´w 1

\nXy-Po-hn-X-Øn¬ hnhn[ taJ-e-I-fn¬ \mw D]-tbm-Kn-°p∂ \nc-h[n ]Zm¿Y-ßƒ Hm¿Km-

\nIv ck-X-{¥-Øns‚ kw`m-h-\-bm-Wv. acp-∂p-I-ƒ, t]mfn-a-dp-I-ƒ, C‘-\-ßƒ, B¬°-tlm-

fpIƒ, tkm∏v, Un‰¿P‚ v F∂nßs\ ]e-Xcw Hm¿Km-\nIv kwbp-‡-ßƒ F√mw \n¿an-°-s∏-

Sp-∂Xv hnhn[ cmk-{]-h¿Ø-\-ß-fn-eq-sS-bm-Wv. CØ-c-Øn-ep≈ Nne ASn-ÿm\ cmk-{]-h¿Ø-

\-ßƒ \ap°v ]cn-N-b-s∏-Smw.

BtZi cmk-{]-h¿Ø\ßƒ (Substitution Reactions)

aosXbv≥ (CH4) kqcy-{]-Im-i-Øns‚ km∂n-[y-Øn¬ t¢mdn-\p-ambn cmk-{]-h¿Ø-\-Øn¬ G¿s∏-

Sp∂-Xns‚ hnhn[ L -́ßƒ {i≤n-°q.

ChnsS aosX-bv≥ X≥am-{X-bnse Hcp ssl{U-P≥ B‰w amdn B ÿm\Øv t¢mdn≥ B‰w

h∂ptNcp-Ibt√ sNøp-∂Xv?

Cu {]-{Inb XpS¿∂mtem?

L´w 2, 3, 4 F∂nh bYm{Iaw ]q¿Øn-bm-°q.
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ssUt¢m-tdm-ao-sXbv≥

aosXbv≥ t¢mdn-\p-ambn cmk-{]-h¿Ø-\-Øn¬ G¿s∏-Sp-tºmƒ L´w L -́

ambn Hmtcm ssl{U-P≥ B‰-sØbpw am‰n ]Icw t¢mdn≥ B‰w h∂p

tNcp-I-bmWv sNøp-∂-Xv. X¬ -̂e-ambn CH3Cl (t¢mtdmaosXbv≥), CH2Cl2

(ssUt¢mtdmaosXbv≥), CHCl3 (ss{St¢mtdmaosXbv≥), CCl4  (sS{Smt¢mtdm-

ao-sXbv≥) F∂o kwbp-‡-ß-fpsS an{in-Xw D≠m-Ip-∂p.  CØcw {]h¿Ø-

\-ßsf BtZi cmk-{]-h¿Ø-\-ßƒ F∂p ]d-bp-∂p.

Hcp kwbp-‡-Ønse Hcp B‰sØ am‰n AXns‚ ÿm\Øv as‰mcp

B‰tam B‰w {Kqt∏m h∂p tNcp∂ cmk-{]-h¿Ø-\-ß-fmWv BtZi

cmk-{]-h¿Ø-\-ßƒ.

$ CH3 ⎯ CH3 (CusXbv≥) t¢mdn-\p-am-bn BtZ-i-cmk {]h¿Ø-

\Øn¬-G¿s∏-Sp-tºmƒ D≠mIp∂ kwbp-‡-ßƒ GsX√mw?

FgpXn t\m°q.

AUo-j≥ cmk-{]-h¿Ø-\-ßƒ (Addition Reactions)
$ CusXbv≥, CuXo≥ F∂o X∑m-{X-I-fpsS LS\mhmIyw Fgp-Xn

t\m°q.

$ CuXo\nse Im¿_¨ -˛- Im¿_¨ cmk-_-‘\-Øns‚ {]tXy-I-

X-sb¥v?

CuXo-\n¬ Im¿_¨ ˛ Im¿_¨ Zzn_-‘-\ap-≈-Xp-sIm≠v CXv Hcp

A]q-cnX kwbp-‡-amWv F∂v Adn-bm-at√m?

A]q-cnX kwbp-‡-ßƒ cmk-{]-h¿Ø-\-Øn¬ G¿s∏-Sp-tºmƒ Ah

]qcn-X -kw-bp-‡-ßƒ BIm≥ {ian-°pw.

ss{St¢m-tdm-ao-sXbv≥

(t¢mtdm-t^mw)

sS{Sm-t¢m-tdm-ao-sXbv≥

(Im¿_¨ sS{Sm-t¢m-ssd-bvUv)

L´w 2

L´w 3

L´w 4
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]´nI 7.1

\ap°v CuXo-≥ X∑m-{X-bpsS Hcp cmk-{]-h¿Ø\w ]cn-tim-[n-°mw.

Db¿∂ Xm]-\n-e-bn¬ \n°¬ (Ni) D¬t{]-c-I-Øns‚ km∂n-[y-Øn¬

CuXo≥ ssl{U-P-\p-ambn {]h¿Øn-°p-∂-Xns‚ cmk-k-a-hmIyw  \¬In-

bn-cn-°p-∂p.

$ F¥mWv D¬∏∂-ambn e`n-®Xv? 

kam-\-amb as‰mcp cmk-{]-h¿Ø\w {i≤n-°q.

CusXbv≥CuXo≥

$ ChnsS A`n-Im-c-I-amb sslt{Um-Im¿_-¨ GXmWv?

$ D¬∏-∂-ambn e`n® kwbp‡w ]qcn-X-amtWm A]q-cn-X-amtWm?

Xmsg sImSp-Øn-cn-°p∂ AUo-j≥ cmk{]h¿Ø-\-ß-fnse D¬∏-∂-

ßsf Is≠Øn ]´nI 7.1 ]q¿Øn-bm-°q.

cmk-{]-h¿Ø\w D¬∏∂w D¬∏-∂-Øns‚

IUPAC \maw

CH2=CH2 + Cl2 ............................... ...............................

CH2=CH2 + HCl ............................... ...............................

CH3−CH=CH2 + H2 ............................... ...............................

CH3−CH=CH−CH3 + HBr ............................... ...............................

s{]m∏o≥ 1, 2˛ssUt¢mtdms{]ms∏bv≥

Ni

Ni
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t]mfnØo≥

CuXo≥ X∑m-{X-Iƒ

CuXo≥

CXp-t]mse B¬ss°\pI-fn-sem-∂mb CussX≥ ssl{U-P-\p-ambn

AUo-j≥ {]h¿Ø-\-Øn¬ G¿s∏-Sp -∂-Xns‚ cmk-k-a -hmIyw

{i≤n°q.

eLp-hmb At\Iw X≥am-{X-Iƒ A\pIq-e-km-l-N-cy-ßfn¬ H∂n-

®p-tN¿∂v k¶o¿W-amb X≥am-{X-Iƒ D≠m-Ip∂ {]h¿Ø-\-amWv

t]mfn-sa-ssd-tk-j≥. Cß-s\-bp-≠m-Ip∂ X∑m-{X-I-fmWv t]mfnsa-

dp-Iƒ (Polymers).

C{]Imcw kwtbm-Pn-°p∂ eLp- X∑m-{X-Isf tamtWm-sa-dp-Iƒ

(Monomers) F∂p ]d-bp-∂p. {]Ir-Xn-bn¬ \n∂v e`n-°p-∂Xpw a\p-jy-

\n¿an-X-hp-amb At\Iw t]mfn-sa-dp-Iƒ \mw \nXy-Po-hn-X-Øn¬ D]-tbm-

Kn-°p-∂p≠v.

ss]∏p-Ifpw a‰pw \n¿an-°m≥ km[m-c-Wbmbn D]-tbm-Kn-°p∂ Hcp t]mfn-

sadmWv PVC (Polyvinylchloride). At\Iw t¢mtdm-C-Xo≥ (hnss\¬t¢m-

ssdUv) X≥am-{X-Iƒ tN¿∂mWv CXv D≠mIp-∂-Xv.

CusXbv≥

CussX≥ CuXo≥

CuXo≥

Zzn_-‘\w/{Xn_-‘\w D≈ A]q-cnX Hm¿Km-\nIv kwbp-‡ßƒ

a‰p Nne X∑m-{X-Ifp-ambn tN¿∂v ]q-cnX kwbp-‡-ßfmbn amdp∂

{]h¿Ø-\-amWv AUo-j≥ cmk{]h¿Ø-\w.

t]mfn-sa-ssd-tk-j≥ (Polymerisation)

CuXo≥ X≥am-{X-Iƒ AUo-j≥ cmk{]h¿Ø\w \SØn ]qcnX kwbp-

‡-ß-fm-Ip-∂p F∂v a\- n-em-°n-b-t√m.

At\Iw CuXo≥ X≥am-{X-Iƒ D∂Xa¿Z-Ønepw Xm]-\n-e-bnepw D¬t{]-

c-I-Øns‚ km∂n-[y-Øn¬ H∂n®v tNcp∂ {]h¿Ø-\w t\m°q. Chn-

sS-bp-≠mIp∂ D¬∏-∂-amWv t]mfn-Øo≥.
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sS^vtfm¨ \ap°v ]cn-Nn-X-amb Hcp t]mfn-sa-dm-Wv. t\m¨ÃnIv ]mN-I-

∏m-{X-ß-fpsS Dƒ{]XeØnse Bh-c-W-ap≠m-°m≥ CXp-]-tbm-Kn-°p-

∂p. CXns‚ tamtWm-sa¿ sS{Sm-̂ vfqtdmCuXo≥ BWv. ChnsS \S-°p∂

t]mfn-sassd-tk-j≥ {]h¿Ø\w ka-hm-Iy-cq-]-Øn¬ Fgp-Xn-bncn-°p-

∂Xv {i≤n-°q.

hnss\-¬t¢mssdUv

(Vinylchloride)
t]mfnhnss\-¬t¢mssdUv

(PVC)

sS{Sm-̂ vfqtdmCuXo≥

Tetrafluroethene
sS v̂tfm¨

Teflon

\ap°v ]cn-N-b-ap≈ Nne t]mfn-sa-dp-Ifpw Ah-bpsS tamtWm-sa-dp-Ifpw

Dƒs∏-Sp∂ ]´nI 7.2 NphsS \¬In-bn-cn-°p-∂p. A\p-tbm-Py-amb hn[w

]q¿Øn-bm-°q.

tamtWm-sa¿ t]mfn-sa¿ D]tbmKw

. . . . . . . PVC . . . . . . .

CuXo≥ . . . . . . . . . . . . . .

{]Ir-Xn-ZØ d∫¿ . . . . . . .

sFtkm-{]o≥ (t]mfnsFtkm-{]o≥)

. . . . . . . sS^v-tfm¨ . . . . . . .

]´nI 7.2

sslt{UmIm¿_-Wp-I-fpsS Pze\w

(Combustion of Hydrocarbons)

sslt{Um-Im¿_-Wp-Iƒ an°-hbpw C‘-\-ambn D]-tbm-Kn-°p-∂-h-bm-Wv.

asÆ-Æ, s]t{Smƒ, F¬.-]n.Pn apX-em-bh CØ-c-Øn-ep-≈-h-bm-Wv.

sslt{Um-Im¿_-Wp-Iƒ IØp-tºmƒ Ch hmbp-hnse HmIvkn-P-\p-

ambn {]h¿Øn®v CO2, H2O F∂nhtbmsSm∏w Xm]hpw {]Im-ihpw

D≠m-Ip-∂p. Cu {]h¿Ø-\sØ Pze\w (Combustion) F∂p hnfn-

°p-∂p.

CH4 +     2O2  →   CO2 +    2H2O + Xm]w
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Pze-\-{]-{Inb Hcp Xm]-tam-NI {]h¿Ø-\-am-b-Xn-\m-emWv sslt{Um-

Im¿_-Wp-Isf C‘-\-ß-fmbn D]-tbm-Kn-°p-∂Xv F∂v a\- n-em-b-t√m.

$ Km¿lnI C‘-\-amb LPG bnse {][m\ LSIw _yqs´bv≥ BWv.

_yqs´bv≥ (C4H10) IØp-tºmƒ \S-°p∂ cmk{]h¿Ø-\-Øns‚

k-a-hmIyw \nßƒ°v Fgp-Xmtam?

Xm]ob hnL-S\w (Thermal Cracking)

X∑m-{Xm-`mcw IqSp-X-ep≈ Nne sslt{Um-Im¿_-Wp-Iƒ hmbp-hns‚

Akm-∂n-[y-Øn¬ NqSm°p-tºmƒ Ah hnL-Sn-®v X∑m-{Xm-`mcw

Ipd™ sslt{Um-Im¿_-Wp-Ifmbn amdp∂p. Cu {]{In-b-bmWv

Xm]ob hnL-S-\w.

\nc-h[n D¬∏-∂-ßƒ Cu coXn-bn¬ \n¿an-s®-Sp-°p-∂p≠v.

Xm]ob hnL-S-\-Øn\v km[y-X-bp≈ G‰hpw eLp-hmb sslt{Um

Im¿_-Wp-I-fn-sem-∂mWv s{]ms∏-bv≥. s{]ms∏bv≥ hnL-Sn°p-∂-Xns‚

ka-hmIyw ]cn-tim-[n-°q.

CH3 − CH2 − CH3 →  CH2 = CH2 + CH4

IqSp-X¬ Im¿_¨ B‰-ßƒ Dƒs∏´ sslt{UmIm¿_-Wp-Iƒ Xm]ob

hnLS-\-Øn\v hnt[-b-am-Ip-tºmƒ Im¿_¨ sNbn≥ ]e coXn-bn¬

hnLSn-°-s∏-Sm-\p≈ km[y-X-bp-≠v. Xm]ob hnL-S-\-Øns‚ ̂ e-ambn

GsX√mw D¬∏-∂-ßfmWv D≠m-Ip-I-sb-∂Xv hnL-S-\-Øn\v hnt[-b-

am-Ip∂ sslt{Um-Im¿_-Wp-I-fpsS kz`m-hw, Xm]-\n-e, a¿Zw F∂n-

hsb B{i-bn-®n-cn-°p-∂p. as‰mcp DZm-l-cWw \¬In-bn-cn-°p-∂Xv

{i≤n°q.

]qcnX sslt{Um-Im¿_-Wp-Iƒ Xm]ob hnLS\Øn\v hnt[-b-am-°p-

tºmƒ D≠m-Ip∂ kwbp-‡-ß-fn¬ ]qcnX sslt{Um-Im¿_-Wp-Ifpw

A]q-cnX sslt{Um-Im¿_-Wp-Ifpw ImW-s∏-Sp-∂p.

CH3 − CH2 − CH2 − CH2 − CH2 − CH2 − CH3→ CH3 − CH2 − CH2− CH3 + CH3 − CH = CH2

sl]vs‰bv≥

Heptane
_yqs´bv≥

Butane
s{]m∏o≥

Propene

aosXbv≥CuXo≥s{]ms∏bv≥
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πmÃnIv amen-\y-ßƒ CØ-c-Øn¬ Xm]ob hnL-S\w \SØn eLp-

hmb X∑m{XIfm°n am‰m≥ Ign-bpw. aen-\o-I-cWw \nb-{¥n°m≥

Hcp ]cn[nhsc CXv klm-bn-°p-∂p.

sslt{UmIm¿_-Wp-I-fpsS cmk-{]-h¿Ø-\-ß-fp-ambn _‘-s∏´ ]´nI-

I-fmWv NphsS \¬In-bn-cn-°p-∂Xv.

]´nI 7.3, 7.4 Ch ]q¿Ønbm-°q.

A, B, C F∂o tImf-ß-fn¬ \n∂pw A\p-tbm-Py-am-bh Is≠Øn

tN¿sØ-gp-Xq.

(A) (B) (C)
A`n-Im-c-I-ßƒ D¬∏-∂-ßƒ cmk-{]h-¿Ø-\-Øns‚ t]cv

CH3−CH3 + Cl2 CO2 + H2O AUoj≥ cmk{]h¿Ø\w

C2H6 + O2 CH2=CH2 Xm]ob hnLS\w

nCH2=CH2 CH2=CH2 + CH4 BtZicmk{]h¿Ø\w

CH3−CH2−CH3 CH3−CH2Cl + HCl t]mfns-a-ssdtk-j≥

Pze\w

]´nI 7.4
Nne {][m\ Hm¿Km-\nIv kwbp-‡-ßƒ

C\n Nne Hm¿Km-\nIv kwbp-‡-ßƒ ]cn-N-b-s∏-Smw.

1. B¬°-tlm-fp-Iƒ (Alcohols)

c≠v kwbp-‡-ßƒ \¬In-bn-cn-°p-∂Xv {i≤n-°q.

CH3–OH

CH3–CH2–OH

]´nI 7.3

→  ....................

CH3Cl  + Cl2 → .................... + HCl

.................... →

CH4 + .................... → CO2 + H2O

....................  →
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_nh-tdPv

FX-t\mƒ C‘\w

acp-∂p-IfpsS embIw

{]nk¿th-‰ohv

Hm¿Km-\nIv

kwbp-‡-ß-fpsS

\n¿amWw

................

................

Cu c≠v kwbp-‡-ß-fp-tSbpw IUPAC \maw Fgp-Xm-at√m?

CXn¬ saX-t\m-fns\ hpUv kv]ncn‰v (Wood spirit) F∂pw FX-t\m-fns\

t{Kbv]v kv]ncn‰v (Grape spirit) F∂pw hnfn-°p-∂p. −OH ^Mvj-W¬

{Kq∏p-I-fp≈ Im¿_-WnI kwbv‡-ß-fmWv B¬°-tlm-fpIƒ.

a. saXt\mƒ (CH3OH)

saX-t\mfns\ s]bn‚ v \n¿am-W-Ønse emb-Iambpw hm¿Wn-jv,

t^m¿am-en≥ apX-em-b-h-bpsS \n¿amWØnse A`n-Im-c-ambpw D]-tbm-

Kn-°p∂p.

AXn-\m¬ CXns‚ hymh-km-bn-I- \n¿amW-Øn\v hfsc {]m[m\yw

Ds≠∂v hy‡-at√?

Im¿_¨ tamtWm-Ivssk-Uns\ Db¿∂ Dujvam-hnepw a¿±-Ønepw

D¬t{]-c-IØns‚ km∂n-[y-Ønepw ssl{U-P-\p-ambn {]h¿Øn∏n®mWv

saX-t\mƒ hymh-km-bn-I-ambn \n¿an-°p-∂-Xv. CXv Hcp hnj-h-kvXp-hmWv.

CO + 2H2 CH3 ⎯ OH

b. FX-t\mƒ (CH3CH2OH)

hymh-km-bn-I-ambn hf-sc-b-[nIw D]-tbm-Kn-°-s∏-Sp∂ B¬°-tlm-fmWv

FX-t\mƒ.

hnhn[ Hm¿Km-\nIv kwbp-‡-ß-ƒ, s]bn‚ vF∂n-h-bpsS \n¿am-

WØnepw, Hm¿Km-\nIv emb-Iambpw FX-t\mƒ D]-tbm-Kn-°p--∂p.

H‰bvt°m a‰p kwbp-‡-ß-fpambn tN¿tØm CXv C‘-\ambpw- D]-

tbmKn°p∂p-≠v. FXt\m-fns‚ IqSp-X¬ D]-tbm-K-ßƒ Dƒs∏-SpØn

]Z-kq-cy≥ ]q¿Øn-bm°q.

saX-t\mƒ

FX-t\m-fns‚ hymh-km-bnI \n¿amWw

]©-km-c- \n¿amW ka-bØv ]©-kmc {InÃ-ep-Iƒ tiJ-cn-®-tijw

Ah-ti-jn-°p∂ ]©-kmc AS-ßnb amXr-{Zm-h-IamWv (Mother liquor)
samfm-kkv (Molasses). CXns\ t\¿∏n® tijw boÃv tN¿Øv

s^¿at‚-j≥ \SØn-bmWv FX-t\mƒ \n¿an-°p-∂-Xv. boÃn-ep≈
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ssktakv

{^IvtSmkv

C≥sh¿t´kv

•qt°mkv

FX-t\mƒ

kpt{Imkv (]©-km-c)

]´nI 7.5

H ⎯ COOH

CH3⎯ COOH

CH3 ⎯ CH2 ⎯ COOH

C≥sh¿t -́kv, ssktakv F∂o F≥ssk-ap-I-fpsS km∂n-[y-Øn¬ CXv

GXm\pw Znh-k-ßƒ°Iw FX-t\mƒ Bbn amdp∂p.

C12H22O11 + H2O C6H12O6 + C6H12O6

C6H12O6   2C2H5-OH +   2CO2

CXn¬ 8 - 10% hsc FX-t\mƒ ASßnbn-cn-°pw. CXv hmjv F∂-dn-b-

s∏-Sp-∂p. hmjns\ AwinI tkzZ\w \SØn 95.6% hocy-ap≈ FX-

t\mƒ AYhm dIv‰nss^-Uv kv]ncn‰v (Rectified spirit) \n¿an-°p∂p.

aZy-]m-\-Øn-\p-th≠n Zpcp-]-tbm-K-s∏-Sp-Øm-Xn-cn-°m≥ hyh-km-bnI Bh-

iy-Øn-\p≈ FX-t\m-fn¬ hnj-]-Zm¿Y-ßƒ tN¿°mdp≠v. Cu D¬∏-

∂sØ Unt\-t®¿Uv kv]ncn‰v (Denatured spirit) F∂v ]d-bp∂p. hnj-

]-Zm¿Y-ambn saX-t\mƒ tN¿Øm¬ e`n-°p∂ D¬∏-∂-amWv saXn-te-

‰Uv kv]ncn-‰v (Methylated spirit). 99% Øne-[nIw ip≤-amb FX-t\mƒ

A_vk-eyq´v B¬°-tlmƒ (Absolute alcohol) F∂m-W-dn-b-s∏-Sp-∂Xv.

A_vkeyq´v B¬°-tlmfpw s]t{Smfpw tN¿∂ an{inXamb ]h¿

B¬°-tlmƒ (Power alcohol) hml-\-ß-fn¬ C‘-\-ambn D]-tbm-Kn-

°p-∂p. Ãm¿®v AS-ßnb hkvXp-°-fmb _m¿en, Acn, ac-®o\n apX-em-

b-h-bn¬ \n∂pw FX-t\mƒ \n¿an-°mdp≠v.

2.Im¿t_m-Ivkn-enIv Bkn-Up-Iƒ (Carboxylic Acids)

−COOH ^Mvj-W¬ {Kq∏v AS-ßnb kwbp-‡-ß-fmWv Im¿t_m-Ivkn-

enIv Bkn-Up-Iƒ.

CH3−COOH, CH3−CH2−COOH F∂o kwbp-‡-ß-fpsS IUPAC \ma-ßƒ

\nßƒ°v Adnbmat√m.

Nne Im¿t_m-Ivkn-enIv Bkn-Up-I-fpsS t]cpw LS-\bpw sImSp-Øn-cn-

°p∂ ]´nI 7.5 {i≤n-°q.

 X∑m{Xm hmIyw LS\m hmIyw IUPAC \maw- km[m-cW\maw-

saX-t\m-bnIv t^manIv

BknUv BknUv

FX-t\m-bnIv Ak-‰nIv

BknUv BknUv

s{]m]t\m-bnIv s{]mt]ymWnIv

BknUv BknUv
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FX-t\m-bnIv BknUvsaX-t\mƒ

D¬t{]-cIw

an° ]g-ß-fnepw Hm¿Km-\nIv Bkn-Up-Iƒ AS-ßn-bn-cn-°p-∂p. Im¿_¨

B‰-ßfpsS FÆw IqSp-X¬ D≈ Hm¿Km-\nIv Bkn-Up-Isf ̂ m‰n Bkn-

Up-Iƒ F∂p hnfn-°p-∂p. GItZiw 5 - 8% hocy-ap≈ FX-t\m-bnIv

BknUv (Ak-‰nIv BknUv) BWv hn\m-Kncn F∂v Adn-bs∏Sp∂Xv.

FX-t\m-fns\ hmbp-hns‚ km∂n-[y-Øn¬ Ak-t‰m-_m-IvS¿ F∂

_mIvSo-cnb D]-tbm-Kn®v s^¿a-t‚-j≥ \S-Øn hn\m-Kncn \n¿an-°mw.

FX-t\m-bnIv Bkn-Uns‚ hymh-km-bnI \n¿amWw

saX-t\m-fns\ D¬t{]-c-I-Øns‚ km∂n-[y-Øn¬ Im¿_¨ tamtWm-

Ivssk-Up-ambn {]h¿Øn-∏n®v FX-t\m-bnIv BknUv hymh-km-bn-I-

ambn \n¿an-°p∂p.

CH3 ⎯ OH + CO CH3 ⎯ COOH

FX-t\m-bnIv Bkn-Uns‚ D]tbm-K-ßƒ \nßƒ°v enÃv sNømtam?

$ dtbm-Wns‚ \n¿am-W-Øn¬

$ d∫¿, kn¬°v hyh-km-b-Øn¬

$

3.FÃ-dp-Iƒ (Esters)

B¬°-tlm-fp-Ifpw Hm¿Km-\nIv Bkn-Up-Ifpw XΩn¬ {]h¿Øn-®m¬

FÃ-dp-Iƒ e`n-°p-∂p. Cu {]h¿Ø-\sØ FÃ-dn -^n-t°-j≥

(esterification) F∂p ]d-bp-∂p. ]g-ß-fp-sSbpw ]q°-fp-sSbpw kpK-‘-ap-

≈h-bmWv FÃ-dp-Iƒ. Aß-s\-sb¶n¬ FÃ-dp-Iƒ F¥ns\√mw {]tbm-

P-\-s∏-SpØmw F∂v enÃv sNøp-I.

FX-t\m-bnIv BknUv, FX-t\mƒ F∂nh KmV kƒ^yq-cnIv Bkn-

Uns‚ km-∂n-[y-Øn¬ {]h¿Øn®v CussX¬ FX-s\m-tb‰v F∂

FÃ¿ D≠m-Ip∂p. Cu cmk-{]-h¿Ø\Øns‚ ka-hm-Iy-am-Wv NphsS

sImSp-Øn-cn-°p-∂-Xv.

FX-t\m-bnIv BknUvv FX-t\m-ƒ CussX¬ FX-s\m-tb‰v

FÃ-dp-I-fpsS LS-\m-hm-Iy-Øn¬ \n∂v CXns‚ ^MvjW¬ {Kq∏v

⎯ COO⎯  BsW∂v hy‡-am-bt√m?
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X∂n-cn-°p∂ LS-\m-hm-Iy-ßƒ ]cn-tim-[n®v FÃ-dp-Isf sXc-s™-

Sp°q. Cu FÃ-dp-Iƒ \n¿an-°m-\m-h-iy-amb cmk-h-kvXp-°fpw Is≠-

Øm-a-t√m.

1. CH3–CH2–COO–CH3

2. CH3–CH2–COOH

3. CH3–CH2–CO–CH3

4. CH3–OH

5. CH3–CH2–CH2OH

6. CH3–COOH

7. CH3–COO–CH2–CH2–CH3

tkm∏v

]man‰nIv Bkn-Uv, Ãnb-dnIv Bkn-Uv, Hen-bnIv BknUv apX-emb

^m‰n Bkn-Up-Ifpw •nk-tdmƒ F∂ B¬°-tlmfpw tNcp-tºmƒ

D≠m-Ip∂ FÃ-dp-I-fmWv FÆ-Ifpw sImgp-∏p-I-fpw. FÆ-Ifpw sImgp-

∏p-Ifpw B¬°-en-I-fp-ambn {]h¿Øn-°p-tºmƒ e`n-°p∂ eh-W-ß-

fmWv tkm∏v. km[m-c-W-bmbn CXn\v D]-tbm-Kn-°p∂ B¬°-en-I-

fmWv tkmUnbw sslt{Um-IvsskUpw s]m´mkyw sslt{Um-Ivssk-

Upw.  hymh-km-bn-I-ambn tkm∏v \n¿Ωn-°p∂ {]{In-b-bn¬ (Hot
process) Dt]m¬∏-∂-ambn e`n-°p∂ •nk-tdmƒ Huj-[-ßƒ, kuμcy

h¿≤I hkvXp-Iƒ XpSßn Ht´sd ]Zm¿Y-ßƒ \n¿an-°m≥ D]-tbm-

Kn-°p-∂p.

tkm∏v \n¿an°mw:

Hcp _o°-dn¬ 40 mL Pe-sa-SpØv AXn¬ 18 {Kmw tkmUnbw

sslt{Um-IvsskUv (ImÃ-nIv tkmU) ebn-∏n-°p-I. emb-\nsb

XWp-°m≥ A\p-h-Zn-°p-I. 100 {Kmw shfn-s®Æ Cu emb-\n-bn-

te°v Aev]m-ev]ambn tN¿Øv Cf-°pI. D≠m-Ip∂ tkm∏ns\

A®p-I-fn¬ Hgn®v I´n-bm-Im≥ A\p-h-Zn-°p-I. tkm∏v D≠m-°m≥

Bh-iyamb hkvXp-Iƒ°v ]pdta h¿Æ-h-kvXp-°ƒ, kpK‘

{Zhy-ßƒ Ch tN¿°p-tºmƒ hyXykvX \nd-Ønepw K‘-Øn-

ep-ap-ff tkm∏v e`n-°p-∂p.

tkm∏v Agp°v \o°w sNøp-∂Xv Fß-s\-sb∂v t\m°mw. tkm∏n\v

FÆ-I-fn¬ ebn-°p∂ Hcp t\m¨t]m-fm¿ A{Khpw Pe-Øn¬ ebn-

°p∂ Hcp t]mfm¿ A{Khpw D≠v. tkm∏nse sslt{Um-Im¿_¨

`mKw FÆ-bn¬ ebn-°p-Ibpw Atbm-WnI `mKw (t]mfm¿ `mKw)
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Pe-Øn¬ ebn-°p-Ibpw sNøp-∂p. AXn-\m¬ tkm∏ns‚ km∂n-[y-Øn¬

Agp-°ns\ Ffp∏w \o°w sNøm≥ Ign-bp-∂p. IqSmsX Pe-Øn¬ tkm∏v

tN¿°p-tºmƒ AXns‚ {]X-e-_ew IpdbpIbpw XpWn \∂mbn \\-

bp-Ibpw sNøp∂p. Pe-Øn\pw Agp°n\pw CS-bn¬ tkm∏v Hcp IÆn-

bmbn {]h¿Øn®v Agp-°ns\ \o°w sNøp-∂p.

Un‰¿P‚ v

tkm∏p-Isft∏mep≈ ipNo-Im-cn-I-fmWv Un‰¿P‚p-Iƒ. Chbv°pw

tkm∏ns\ t]mse FÆ-I-fn¬ ebn-°p∂ Hcp t\m¨t]m-fm¿ `mKhpw

Pe-Øn¬ ebn-°p∂ Hcp t]mfm¿ `mKhpw D≠v. tImƒ, s]t{Sm-fnbw

Ch-bn¬ \n∂v e`n-°p∂ sslt{Um-Im¿_-Wp-I-fn¬ \n∂mWv Un‰¿P‚p-

Iƒ \n¿an-°p-∂-Xv.  an°  Un‰¿P‚p-Ifpw kƒt^m-WnIv Bkn-Uns‚

eh-W-ß-fm-Wv.

Hcp {]h¿Ø\w sNbvXp t\m°mw.

Hcp sSÃv Syq-_n¬ 10 mL UnÃn¬Uv hm´dpw as‰m-∂n¬ Xpey Afhv

ITn\ Pehpw FSp-°p-I. c≠nepw GXm\pw Xpffn tkm∏v emb\n

tN¿Øv \∂mbn Ipep-°p-I. c≠v sSÃv Syq-_p-I-fnepw Htc Afhv ]X-

bp-≠m-Ip-∂pt≠m? GXv sSÃv Syq-_n-emWv IqSp-X¬ ]X-bp-≠m-Ip-∂Xv?

\nßfpsS \nK-a\w F¥mWv?

as‰mcp ]co-£Ww IqSn sNømw.

c≠v sSÃv Syq-_p-I-fn¬ 10 mL  hoXw ITn-\-P-e-sa-Sp-°p-I. H∂n¬

GXm\pw Xp≈n tkm∏v emb-\nbpw c≠m-a-tØ-Xn¬ Xpey Afhv

Un‰¿P‚ v emb-\nbpw tN¿°p-I. c≠v sSÃv Syq-_p-Ifpw \∂mbn Ipep-

°p-I. F¥mWv \nco-£Ww? GXv sSÃv Syq-_n-emWv IqSp-X¬ ]X

D≠m-Ip-∂Xv?

ITn\ Pe-Øn¬ tkm∏v \∂mbn ]X-bp-∂n-√. Pe-Øns‚ ImTn-\y-Øn\v

ImcWw AXn¬ AS-ßn-bn-́ p-ff Nne Im’yw, a·ojyw eh-W-ß-fmWv.

Cu eh-W-ßƒ tkm∏p-ambn {]h¿Øn®v Ateb kwbp-‡-ßƒ D≠m-

Ip-∂-Xm-Wv ]X Ipd-bm≥ Imc-Ww. F∂m¬ Un‰¿P‚p-Iƒ Cu eh-W-

ß-fp-am-bn- {]h¿Øn®v Ateb kwbp-‡-ßƒ D≠m-°p-∂n-√. AXn-\m¬

ITn\ Pe-Øn¬ Un‰¿P‚p-Iƒ tkm∏n-t\-°mƒ ^e-{]-Z-am-Wv.

CXpt]mse  Un‰¿P‚p-Iƒ Akn-UnIv emb-\n-I-fnepw D]-tbm-Kn-°m≥

Ign-bp-∂p.

F∂m¬ Un‰¿P‚p-I-fpsS AanX D]-tbmKw ]mcn-ÿnXnI {]iv\-ßƒ°v

Imc-W-am-Ip-∂p.  Un‰¿P‚ v IW-ßsf Pe-Ønse kq£va Pohn-Iƒ°v

Ffp-∏-Øn¬ hnL-Sn-∏n°m≥ Ign-bn-√. AXpsIm≠v Xs∂ Pe-Øn¬

FØp∂  Un‰¿P‚p-Iƒ Pe-Po-hn-I-fpsS \ne-\n¬]v A]-I-S-Øn-em-°p-

∂p.  DZm-l-c-W-Øn\v t^mkvt^‰v AS-ßnb Un‰¿P‚p-Iƒ B¬K-I-

fpsS hf¿® Xzcn-X-s∏-Sp-Øp-Ibpw Pe-Ønse HmIvkn-Ps‚ Afhv ]cn-

an-X-s∏-Sp-Øp-Ibpw sNøp-∂p. CXv Pe-Po-hn-I-fpsS izk-\-Øn-\p-ff
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kqcy-{]-Imiw

HmIvkn-Ps‚ Afhv Ipd-bv°p-Ibpw Ah-bpsS \mi-Øn\v Imc-W-am-hp-

Ibpw sNøp∂p.

Un‰¿P‚n\v tkm∏ns\ At]-£n-®p-ff ta∑-Ifpw ]cn-an-Xnbpw enÃv

sNøp-I.

hne-bn-cpØmw

1. c≠v cmk kahmIy-ßƒ \¬In-bn-cn-°p-∂p.

a. CH2 = CH2 + H2 → A

b. A + Cl2            B + HCl
A bpw B bpw GsX√mw kwbp-‡ßfmsW∂v Is≠-Øp-I. Hmtcm

cmk-{]-h¿Ø-\-hpw GXv t]cn¬ Adn-b-s∏-Sp-∂p?

2. sslt{Um-Im¿_-Wp-I-fpsS {][m\ cmk-{]-h¿Ø-\-ß-fpsS t]cp-

Iƒ Fgp-Xp-I. Hmtcm-∂n\pw Hmtcm DZm-l-c-W-ßƒ \¬Ip-I.

3. s{]ms∏-bv\ns‚ cmk-kq-{X-sa-gp-Xp-I. CXp t¢mdn-\p-ambn BtZi

cmk-{]-h¿Ø\w \SØptºmƒ D≠m-Im-hp∂ c≠v kwbp-‡-ß-

fpsS t]cpw LS-\mhm-Iyhpw Fgp-Xp-I.

4. Xmsg X∂n-cn-°p∂ cmk{]h¿Ø-\-Øns‚ ka-hmIyw ]q¿Øn-

bm-°p-I. Cu cmk-{]-h¿Ø-\-w GXv hn`m-KØn¬s∏Sp∂p?

CH3 – CH2 – CH2  – CH3 + ... Ο2 → __________ + __________

5. X∂n-cn-°p-∂-h-bn¬ t]mfn-sa¿ D≠m-°m≥ Ign-hp≈ X∑m-{X-Iƒ

Gh?

_yqs´-bv≥, s{]ms∏-bv≥, s{]m∏o≥, aosX-bv≥, _yq´o≥

XpS¿{]h¿Ø\ßƒ

1. sslt{UmIm¿_-Wp-I-fpsS hnhn[ cmk-{]-h¿Ø-\-ßƒ

\nßƒ°v ]cn-Nn-X-amW-t√m. \nXy-Po-hn-X-Øn¬ Ch D]-tbm-Kn-

°-s∏-Sp∂ kμ¿`-ßƒ Is≠-ØpI.

2. FX-t\m-fns‚ hnhn[ D]-tbm-K-ßƒ enÃv sNøp-I. FX-t\mƒ

_nh-td-Pmbn D]-tbm-Kn-°p-tºmƒ cmk-]-c-ambn CXp a\p-jy-i-

co-c-Øn\v D≠m-°p∂ tZmj-h-i-ßfpw CXp-≠m-°p∂ kmaqly

{]iv\-ßfpw tN¿Øv Hcp {]_‘w Xbm-dm-°pI.

3. \nßƒ°v tkm∏p-≠m-°m-\-dn-bm-at√m? hnhn[ \nd-Ønepw aW-

Øn-ep-ap≈ tkm∏p-≠m-°m≥ {ian-°q. tkm∏ns‚ ck-X-{¥-sØ-

°p-dn®v Hcp sNdp-Ip-dn∏v Xbm-dm-°pI.
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Ipdn-∏p-Iƒ
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Ipdn-∏p-Iƒ
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Ipdn-∏p-Iƒ
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