
 sIan-kv{Sn F-fp-̧ -am¡mw 
 Icow bq-kp-^v Xn-cp-h-«qÀ 

F-kv.F-kv.FÂ.kn sI-an-kv-{Sn ]-co-£ 40 amÀ-¡n-\p-Å-Xm-Wv.ap-gp-h³ 
]mT-`m-K-§-tfbpw A-Sn-Øm-\-am-¡n-bm-Wv tNm-Zy-§Ä X-¿m-dm-¡p-¶-Xv.ap³ 
hÀ-j-§-fn-se tNm-Zy-t]-¸-dp-IÄ,F-kv.kn.BÀ.Sn X-¿m-dm¡nb tNm-Zy-ti-J-
c-§Ä,tam-UÂ F-Iv-km-an-se tNm-Zy-§Ä F-¶n-h {]-tbm-P-\-s¸-Sp-̄ p-I-
bm-sW-¦nÂ ]co-£ F-gp-Xm-\p-Å B-ß hn-izm-kw h-À-²n-¡pw.F-«v A-[ym-
b-§-fn-Â \n-¶m-bn h-cp¶ tNm-Zy-§-Ä  hf-sc {i-²-tbm-sS c-v X-h-W-
sb-¦nepw hm-bn-¨v a-\-Ên-em-¡Ww. 

 ]ncn-tbm-Un-Iv tS-_n-fpw  Ce-t{Îm¬ hn-\ym-khpw

]ncn-tbm-Un-Iv tS-_nÄ 

B-[p\n-I c-k X-{´-̄ n-sâ ]n-Xmhm-b Bâ¬ emthmkn-b BWv  aq-e-I§-sf hÀ-
¤o-I-cn-¡m-\p-Å {i-a-§-fm-cw-`n-̈ -Xv.1789 Â A¶v A-dn-b-s¸-Sp-¶ ap-̧ -Xn-te-sd aq-e-
I§sf .tem-l-w,A-tem-lw,hmX-Iw F-¶n-§-s\ em-thm-kn-b hÀ-¤o-I-cn-̈ p.F-¶mÂ 
]nÂ-¡me-¯v A-t±-lw hÀ-¤o-I-cn-̈  ]-e aq-e-I-§fpw kw-bp-à-§-fm-sW-¶v I-s-
¯p-I-bp-m-bn.aq-e-I-§-fnse HmIv-ssk-Up-I-fp-sS A-kn-Un-Iv t_-kn-Iv kz-̀ mh-s¯ 
A-Sn-Øm-\-am-¡n-bmWv Cu thÀ-Xn-cn-¡Â \-S-̄ n-b-Xv.D-]-tem-l-§Ä Ir-Xyam-b Øm-
\w \Â-Im³ A-¶v A-t±-l-¯n-\v I-gn-ªn-cp-¶nÃ. hÀ-j-§Ä-¡p ap-t¼ `m-hn-bnÂ h-
cm-\n-cn-¡p-¶ aq-e-I§-sf ¸-än Ir-Xy-am-bn {]-hN-\w \-S¯n-b im-kv-{X-Ú-\m-Wv Zn-
an{Xn Chm-t\m hn-¨v sa³-U-eo-b^v. A-¶-dn-b-s¸-«n-cp¶ A-dp]-̄ n aq-¶v aq-e-I-§-fm-
Wv  sa³-U-enb-̂ v C-Xn-\m-bn D-]-tbm-K-s¸-Sp-̄ n-bn-cp-¶Xv.B-täman-I `m-c-¯n-sâ B-
tcm-l-W-{I-a-¯nÂ aq-e-I-§-sf{I-ao-I-cn-̈ -t¸mÄNn-e Ir-Xyam-b C-S-th-f-I-fnÂkam-\ 
kz-̀ m-h-ap-Å aq-e-I-§Ä B-hÀ-¯n-¡p-¶-Xm-bn A-t±-lw a-\-Ên-em-¡n Ch Xm-tg-¡v 
\nc-¯n sh-¨m-Wv B-Zy-s¯ ]ncn-tbm-Un-Iv tS-_nÄ \nÀ-½n-¨Xv. B-täman-I am-kn-sâ 
A-Sn-Øm-\-̄ nÂ aq-e-I§-sf {I-ao-I-cn-¡p-¶ co-Xn-bm-bn-cp-¶p B-Zy Im-e-̄ p-m-bn-
cp-¶-sX-¶v ]-d-ªtÃm C-XnÂ \n¶pw hy-Xy-Ø-am-bn B-täman-I \-¼-dn-sâ A-Sn-Øm-
\-̄ nÂ aq-e-I§-sf {I-ao-I-cn-¡p-¶ co-Xn-bm-Wv slân tam-kv en B-hn-jv-¡-cn-̈ -Xv.B-
täman-I \-¼À B-Wv aq-e-I-̄ n-sâ Kp-Ww \nÀ-®-bn-¡p-¶-sX-¶m-Wv A-t±-lw I-s-
¯n-b-Xv.C-tXm-sS aq-e-I-§-fp-sS cm-k `uXn-I Kp-W-§Ä B-täman-I \-¼À \n-Ý-bn-
¡p-sa-¶v im-kv{Xw Aw-Ko-I-cn¨p. B-[p\n-I B-hÀ-¯-\ \n-b-a-hpw cq-]-s¸-«p h¶p.-
B[p\n-I B-hÀ-¯-\ ]-«n-I-sb ZoÀ-L cq-]-̄ n-ep-Å ]-«n-I-sb-¶m-Wv hn-fn-¡p-¶Xv. 
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B-ä-̄ n-sâ h-ep¸w 

]n-cn-b-UnÂ CS-Xp `mK-¯v \n¶pw he-Xp `m-K-t¯-¡v t]m-Ip-¶-Xn-\-\p-k-cn-̈ v B-ä-
¯n-sâ h-ep-̧ w Iq-Sp-¶ co-Xn-bn-em-Wv ]ncn-tbm-Un-Iv tS-_nÄ {I-ao-I-cn-̈ n-«p-ÅXv. {Kq-
¸nÂ \n¶pw ap-I-fnÂ \n¶pw Xm-tg-¡v h-cp-¶-Xn-\-\p-k-cn-̈ pw h-ep-̧ w Iq-Spw.A-Xmb-
Xv B-ä-§-fnse  sjÃp-IÄ¡\p-k-cn-̈ m-Wv B-ä-̄ n-sâ h-ep-̧ w Iq-Sp-¶Xpw Ip-d-bp-
¶Xpw 

Xm-gv-¶ hÀ-¤-¡mÀ 

 ]ncn-tbm-Un-Iv tS-_n-fnÂ G-ähpw Xm-sg-bm-bn Nn-e aq-e-I§-sf I-n-«n-tÃ 
em³Yss\-Up-IÄ,B-În-ss\-Up-IÄ F-¶-dn-b-s¸-Sp-¶-h-cm-WnhÀ  B-dm-a-t¯bpw G-
gm-a-t¯bpw {Kq-̧ n-sâ `m-K-am-Wv C-hÀ.]p-Xn-b-Xm-bn I-s-̄ p-¶ aq-e-I-§Ä G-gma-
s¯ ]n-cn-b-Un-em-Wv DÄ-s¸-Sp-̄ p-I.C-\n Ch-sc sam-̄ -am-bn Hcp sse-\nÂ DÄ-s¸-Sp-
¯nbmtem ]n-cnb-Uv G-sd \o-p t]mIpw C-sXm-gn-hm-¡m-\m-Wv C-h-sc Xm-gv¶ `mK-
¯v {I-ao-I-cn-̈ n-«p-Å-Xv.B-hÀ-¯-\ ]-«n-I-bp-sS L-S-\ \n-e \nÀ-¯m-\m-bm-Wv Xm-sg {I-
ao-I-cn-̈ n-cn-¡p-¶-sX-¶v km-cw Ch-sb A-´ kw-{I-a-W aq-e-I-§Ä F¶pw hn-fn-
¡p¶p 

Ip-Spw-_-§Ä t]-cpIÄ 

B-hÀ-¯-\ ]-«n-I-bnse Hmtcm {Kq-̧ p-ImÀ¡pw Hmtcm t]-cp-v A-h-bn-Xm 

 H-¶v BÂ¡-en sa-äÂkv

 cv  BÂ-¡-sse³ FÀ-¯v sa-äÂkv

 ]-Xn-aq-¶v t_m-tdm¬ ^m-anen

 ]-Xn-\m-ev ImÀ_¬  ^m-anen

 ]-Xn\-©v ss\-{SP³  ^m-anen

 ]-Xn-\mdv Hm-Iv-kn-P³  ^m-anen

 ]-Xn-t\-gv lm-semP³ ^m-anen

 ]-Xn-s\-«v t\m-_nÄ Kym-skkv

 tIm-f-§fpw ]n-cn-b-Up-Ifpw 

Xm-tg-¡v t]m-Ip-¶ aq-e-I-§-fp-sS Iq-«-s¯-bm-Wv {Kq-̧ p-IÄ F-¶v hn-fn-¡p-¶-Xv.]-Xn-
s\-«v {Kq-̧ p-I-fm-bm-Wv Ch-bp-Å-Xv.H-tc {Kq-̧ n-ep-Å-h-cp-sS kz-̀ m-hw G-I-tZ-iw H-cp 

 



t]m-se-bm-bn-cn¡pw -.C-S-Xv `mK-̄ v \n-¶v he-Xp `m-K-t¯-¡v Im-Wp-¶ G-gv h-cn-I-fm-
Wv ]n-cn-b-Up-IÄ 

t»m-¡pIÄ 

]ncn-tbm-Un-Iv tS-_n-fn-se aq-e-I§-sf \n-ch-[n t»m-¡p-I-fm-bn X-cw Xn-cn-̈ n-«p-v.Cu 
t»m-¡p-IÄ h-cp-¶-Xn-\v ]n-¶nepw H-cp Im-cy-ap-v.aq-e-I-̄ n-se B-ä-̄ n-\p-ÅnÂ 
sjÃp-Ifpw k-_v sjÃp-Ifpw D-s-¶-dn-bmtÃm.sI.FÂ ,Fw,F³,H,]n Xp-S-§n-b-h-
bm-Wv sjÃp-IÄ Fkv, ]n,Un,F-̂ v Xp-S-§n-b-h-bm-Wv k-_v sjÃp-IÄ cm-k {]-hÀ-
¯-\ k-ab-̄ v Ce-t{Îm-Wp-IÄ ssI-am-äw sN-¿-s¸-Sp-t¼mÄ G-Xv k-_v sjÃn-em-
tWm Ah-km\-s¯ Ce-t{Îm¬ ]qc-Ww \-S-¡p¶-Xv A-Xn-\-\p-k-cn-̈ m-bn-cn¡pw 
t»m-¡v \n-Ý-bn¡pI 

B-ä-̄ n-\p-Ån-se \yq-¢n-b-Ên-\p Np-äp-ap-Å Ce-t{Îm-Wp-I-Ä Im-W-s¸-Sp-

¶ ta-J-e-bm-Wv sj-ÃpIÄ K L M N 

{]-kvXp-X sj-Ãn-se Ce-t{Îm¬ hn-\ym-kn-X Du-À-Ö ta-J-e-I-fmWv s p d f 

B-̂ v-_m XXzw 

k-_v sjv-Ãp-I-fp-sS DuÀ-Öw Iq-Sn h-cp-¶ {I-a-̄ n-em-Wv Ce-t{Îm¬ 

]qc-Ww \-S-¡p-¶-sX¶v B-^v-_m XXzw ]-d-bp¶p. 

A-tbmWn-I DuÀÖw 

hm-X-Im-h-Ø-bn-ep-Å kzX-{´ B-ä-̄ n-sâ _m-ly-X-a sj-Ãn-Â \n-¶v 

Ce-t{Îm-Wn-s\ \o-¡w sN-¿m-\m-h-iy-am-b Du-À-Ö-am-Wn-Xv.{Kq-̧ n-Â \n¶v 

Xm-tg-¡v h-cp-t´mdpw A-tbmWn-I DuÀ-Öw Ip-d-bp-¶p.]n-cn-b-Un-Â B-

täman-I \-¼-À Iq-Sp-¶-Xn-\-\p-k-cn-̈ v Iq-Sp¶p. 

B-ä-̄ n-sâ h-ep¸w 

]n-cn-b-UnÂ CS-Xp `mK-¯v \n¶pw he-Xp `m-K-t¯-¡v t]m-Ip-¶-Xn-\-\p-k-cn-̈ v B-ä-
¯n-sâ h-ep-̧ w Iq-Sp-¶ co-Xn-bn-em-Wv ]ncn-tbm-Un-Iv tS-_nÄ {I-ao-I-cn-̈ n-«p-ÅXv. {Kq-
¸nÂ \n¶pw ap-I-fnÂ \n¶pw Xm-tg-¡v h-cp-¶-Xn-\-\p-k-cn-̈ pw h-ep-̧ w Iq-Spw.A-Xmb-
Xv B-ä-§-fnse  sjÃp-IÄ¡\p-k-cn-̈ m-Wv B-ä-̄ n-sâ h-ep-̧ w Iq-Sp-¶Xpw Ip-d-bp-
¶Xpw 

hy-Xy-kv-XamWv  t{Im-an-bhpw tIm-¸dpw 

 



k-_v sjÂ hn-\ym-kw F-gp-Xn-t¸m-Ip-t¼mÄ sX-än-t¸m-Ip-¶ c-v aq-e-I-amWv t{Im-an-
bhpw tIm-̧ dpw C-h-bpsS k-_v sjÂ hn-\ym-kw F-gp-Xn- ]-e Iq-«p-Imcpw sX-än-¡m-dp-
v.]m-Xn \n-d-ªXpw ]qÀ-®-am-b-Xpam-b sjÃp-IÄ Øn-cX ssI-h-cn-¡m-cp-s-¶ 
Imcyw So-¨À ]d-ªp X-¶n-«ntÃ. t{Im-an-bhpw tIm-¸dpw C¯-c-sam-cp {I-a am-äw \-S-¯p-
¶Xv. A-h-bp-sS Øn-c-X-bv-¡v th-n-bm-Wv. 

hme³kn 

cm-k-_-Ô-\-k-ab-¯v ssI-am-äw sN-¿-s -̧Sp-¶ Ce-t{Îm-Wp-I-fp-sS F-®-am-Wv hm-e³-kn 
F-¶-dn-b-s -̧Sp-¶Xv. 

Un t»m-¡v aq-e-I§Ä 

Un t»m-¡v aq-e-I-§Ä cm-k-{]-hÀ-̄ -\-¯nÂ GÀ-s -̧Sp-t¼mÄ _m-ly-X-a-sjÃn-se 
Ce-t{Îm-Wp-I-tfm-sSm-¸w _m-ly-X-a sjÃn-sâ sXm-«v ap-¼p-Å Ce-t{Îm-Wp-Ifpw 
]-s¦-Sp-¡pw.\n-d-ap-Å kw-bp-à-§-fm-Wv.hy-Xykv-X Hm-Iv-ko-I-c-Wm-h-Ø Im-Wn-
¡p-¶p Xn-cÝo-\ km-Zriyw F-¶nh  Un t»m-¡v aq-e-I-§-fp-sS s]m-Xphm-b 
Nn-e k-hn-ti-j-X-I-fmWv. 

C-e-t{Îm¬ 

\yq-¢n-b-Ên-\p Np-äp-am-bn I-d-§n-s¡m-n-cn-¡p-¶ s\-K-äo-hv Nm-À-Öp-Å I-Wn-I-bmWv 
C-e-t{Îm¬.1897 Â sP.sP.tXmw-k¬ BWv Cu Imcyw I-s-̄ n-b-Xv.C-e-I-v-t{Sm-Wp-
I-fp-sS k©m-c ]m-X-bmWv Hm-À-_näv.Cet{Îm-WpI-sf Iq-Sp-X-em-bn Im-Wm³ km-[y-X-
bp-Å `m-K-am-Wv Hm-À-_n-äp-I-Ä AY-hm sj-Ãp-I-Ä F-¶v ]-dbmw 

t_mÀ tam-U-Â 

\yq-¢n-b-Ên-\p Np-äp-ap-Å Øn-c ]m-X-bn-Â-¡q-Sn Ce-t{Îm-Wp-I-Ä k-©-cn-¡p-¶p-sh-¶v 
\oÂ-kv t_m-À I-s-̄ n.C-t±-l-¯n-sâ I-s-̄ -em-Wv B-ä-̄ n-sâ t_mÀ tam-U-Â 
am-Iv-kv-¹m-¦n-sâ Izm-w Xn-b-dn-sb D-]-tbm-K-s¸-Sp-̄ n-bm-Wv \oÂ-kv t_m-À X-sâ 
t_m-À am-Xr-I cq-]-s¸-Sp-̄ n-bXv. 

Du-À-Ö-ap-f-f Ce-t{Îm-WpI-Ä 

B-ä-̄ n-\p-Ån-se Hm-À-_n-äp-I-fp-sS DuÀ-Öw F-Ãm-bv-t¸mgpw Xp-ey-am-Wv.C-h-bn-Â-¡q-
Sn Ce-t{Îm¬ k-©-cn-¡p-t¼m-Ä B-ä-̄ n\v DuÀ-Öw e-̀ n-¡p-Itbm \-ã-s¸-Sp-Itbm 
C-Ã.F-¶m-Â Nn-e km-l-N-cy-§-fn-Â Hcp Hm-À-_n-ä-en-Â \n-¶v a-sämcp Hm-À-_n-ä-en-te-¡v 
C-e-t{Îm-Wp-I-Ä kw-{Ia-Ww \-S-̄ m-dpv.Xm-gv¶ Du-À-Ö \n-e-bn-Â \n-¶v D-b-À-¶ \n-
e-bn-ep-Å Du-À-Ö \n-e-bn-te-¡v Ce-t{Îm¬ k-©-cn-¡p-t¼m-Ä Ah H-cp \nÝn-X Izm-



w DuÀ-Öw B-Knc-Ww sN-¿pw.F-¶m-Â C-h D-b-À-¶ \n-e-bn-Â \n-¶v Xm-gv-¶ \n-e-
bn-te-¡m-Wv k-©m-cw \-S-̄ p-¶-sX-¦n-Â B-Knc-Ww sN-bv-X DuÀ-Öw td-Un-tb-j³ 
cq-]-̄ n-Â ]pd-̄ v hn-Sp-¶p.\yq-¢n-b-Ên-Â \n-¶p-f-f AI-ew Iq-Sp-¶-Xn-\-\p-k-cn-̈ v Ce-
t{Îm-Wp-I-fpsS DuÀ-Öw Iq-Spw. 

kw-{I-a-W aq-e-I-§Ä hy-Xy-Ø Hm-Iv-ko-I-c-Wm-h-Ø Im-Wn-¡p-¶-Xn-\v ]n¶nÂ 

_m-ly-X-a F-kv k-_v-sjÃn-se Ce-t{Îm-Wp-I-fpsS DuÀ-Öhpw A-Xn-\v sXm-«v Xm-sg-bp-Å B-´cn-
I sjÃn-se Un k-_v sjÃn-se Ce-t{Îm-Wp-I-fpsS DuÀ-Öhpw G-I-tZ-iw Xp-ey-am-Wv.C-Xn-\mÂ 
X-s¶ F-kv k-_v sjÃn-se C-e-t{ÎmWp-IÄ-s¡m-¸w Un k-_v sjÃn-se Ce-t{ÎmWp-Ifpw Iq-Sn 
cm-k {]-hÀ-¯-\-̄ nÂ ]-s¦-Sp-¡p-¶p 

Un t»m-¡v aq-e-I--§-fp-sS Xn-cÝo-\ km-Zriyw 

_m-ly-X-a sjÃn-se Ce-t{Îm-Wp-I-fm-Wv aq-e-I-§-fp-sS cm-k-Kp-W-§Ä \n-Ý-bn-¡p-¶-Xv.Un t»m-
¡v aq-e-I-§-fnÂ _m-ly-X-a-sjÃn-se Ce-t{Îm-Wp-IÄ-¡v ]I-cw A-Xn-\v sXm-«-Sp-¯p-Å Un k-_v 

sjÃn-em-Wv C-e-t{Îm¬ ]qc-Ww \-S-¡p-¶-Xv.Un t»m-¡v aq-e-I-§-fnÂ d1 apXÂ  d10 h-sc-bp-Å
Ce-t{Îm-Wp-IÄ Xn-c-Ýo-\-am-bn {I-a-̄ nÂ ]q-cn-X-am-Ip-¶-Xn-\mÂ Xn-cÝo-\ km-Zriyw Im-Wn-
¡p¶p. 

tIm-̧ -dn-sâ k-_v-sjÂ hn-\ym-kw F-gp-Xp-I 

tIm-̧ -dpw t{Im-an-bhpw kw-{I-a-W aq-e-I-§-fn-se hy-Xy-Ø C-e-t{Îm¬ hn-\ym-kw Im-Wn-
¡p¶p.DuÀ-Öw IqSn-b k-_v sjÃnÂ A-täman-I \-¼À Iq-Sp-¶-Xn-\-\p-k-cn¨v Hmtcm C-e-t{Îm¬ 
ho-Xw {I-a-am-bn hÀ-²n-t¡--Xm-Wv F-¶mÂ ]m-Xn \n-d-ªXpw ]qÀ-®-am-b-Xpam-b k-_v-sjÃp-IÄ-
¡v Øn-c-X Iq-Sp-X-em-Wv F-¶ XXzw Cu aq-e-I-§Ä A-\p-k-cn-¡p-¶p.A-Xn-\mÂ X-s¶ tIm-¸-dn-

sâ k-_v sjÂ Ce-t{Îm¬ hn-\ym-kw 1s2 , 2s2 , 2p6 , 3s2 , 3p6,  3d10 ,4s1    t{Im-an-b-̄ nsâ

k-_v sjÂ Ce-t{Îm¬ hn-\ym-kw 1s2 , 2s2 , 2p6 , 3s2 , 3p6,  3d5 ,4s1  F-¶n-§-s\-bp-amWv 

 k-_v sjÂ C-e-t{Îm¬ hn-\ym-kw sX-än-¡-cptX 

H  1s1

He  1s2

Li  1s2 , 2s1

Be 1s2 , 2s2

B 1s2 , 2s2 , 2p1

C 1s2 , 2s2 , 2p2

N 1s2 , 2s2 , 2p3

O 1s2 , 2s2 , 2p4

 



F 1s2 , 2s2 , 2p5

Ne 1s2 , 2s2 , 2p6  

Na 1s2 , 2s2 , 2p6 , 3s1  

Mg 1s2 , 2s2 , 2p6 , 3s2  

Al 1s2 , 2s2 , 2p6 , 3s2 , 3p1

Si 1s2 , 2s2 , 2p6 , 3s2 , 3p2

P 1s2 , 2s2 , 2p6 , 3s2 , 3p3

S 1s2 , 2s2 , 2p6 , 3s2 , 3p4

Cl 1s2 , 2s2 , 2p6 , 3s2 , 3p5

Ar 1s2 , 2s2 , 2p6 , 3s2 , 3p6

K 1s2 , 2s2 , 2p6 , 3s2 , 3p6,  4s1

Ca 1s2 , 2s2 , 2p6 , 3s2 , 3p6,  4s2

Sc  1s2 , 2s2 , 2p6 , 3s2 , 3p6,  3d1 ,4s2

Ti 1s2 , 2s2 , 2p6 , 3s2 , 3p6,  3d2 ,4s2

V 1s2 , 2s2 , 2p6 , 3s2 , 3p6,  3d3 ,4s2

Cr 1s2 , 2s2 , 2p6 , 3s2 , 3p6,  3d5 ,4s1

Mn 1s2 , 2s2 , 2p6 , 3s2 , 3p6,  3d5 ,4s2

Fe 1s2 , 2s2 , 2p6 , 3s2 , 3p6,  3d6 ,4s2

Co 1s2 , 2s2 , 2p6 , 3s2 , 3p6,  3d7 ,4s2

Ni 1s2 , 2s2 , 2p6 , 3s2 , 3p6,  3d8 ,4s2

Cu 1s2 , 2s2 , 2p6 , 3s2 , 3p6,  3d10 ,4s1

Zn 1s2 , 2s2 , 2p6 , 3s2 , 3p6,  3d10 ,4s1

Ga 1s2 , 2s2 , 2p6 , 3s2 , 3p6,  3d10 ,4s2 , 4p1

F^v t»m-¡v aq-e-I-§-fp-sS {]-tXy-I-XIÄ 

 



 C-h 6,7 ]n-co-b-Up-I-fn-em-bn {I-ao-I-cn-¨n-cn-¡p¶p

 F-^v t»m-¡v aq-e-I-§-fnÂ Ce-t{Îm¬ ]qc-Ww \-S-¡p¶-Xv _m-ly-
X-a sjÃn-\v D-Ån-ep-Å sjÃn\pw D-Ån-se sjÃn-emWv.

 Un t»m-¡v aq-e-I§-sf t]m-se C-h-bnÂ an-¡-hbpw hy-Xykv-X Hm-
Iv-ko-I-c-Wm-h-Ø-IÄ Im-Wn-¡p¶p

 F-^v t»m-¡v aq-e-I-§-fnÂ ]-eXpw Ir-{Xn-a aq-e-I-§fpw tdUntbm
B-Iv-äohv  aq-e-I-§-fp-am-Wv

 F-^v t»m-¡v aq-e-I-§-fnÂ ]-eXpw DÂ-t{]-c-I-am-bn D-]-tbm-Kn-
¡p¶p

 F-^v t»m-¡v aq-e-I-§-fnÂ s]-« bp-td-\n-bw,tXm-dn-bw,¹q-t«m-Wn-bw
Xp-S-§n-b-h \yq-¢n-bÀ dn-bm-Î-dp-I-fnÂ C-Ô-\-am-bn D-]-tbm-Kn-¡p¶p.

a-d-¡m-Xn-cn¡mw 

 {Kq-¸nÂ \n¶pw Xm-tg-¡v hcpw tXmdpw A-tbmWn-I DuÀ-Öw Ip-d-
bp¶p.

 A-tbmWn-I DuÀ-Öw G-ähpw Ip-d-ª aqe-Iw A-eq-an-\n-bhpw IqSn-
b aqe-Iw \n-tbmWpw BWv

 \yq-¢n-b-Ên-\p Npäpw sjÃp-IÄ-¡p-ÅnÂ Ce-t{Îm-WpI-sf Im-Wm³
km-[y-X-bp-Å DuÀ-Ö-ta-J-e-bm-Wv k-_v-sjÃpIÄ

 hy-Xy-kvX Hm-Iv-ko-I-c-Wm-h-Ø- Im-Wn-¡m-̄   Hcp kw-{I-a-W aq-e-
I-am-Wv kn¦v

 kw{I-a-W aq-e-I-§-fp-sS A-tbm-Wp-I-fp-sS km-¶n-[y-am-Wv \n-d-ap-Å
e-h-W-§-fnÂ an-¡-hbpw kw-{I-a-W aq-e-I-§-fm-Im³ ImcWw

 tamÄ k-¦Â¸\w

tamÄ F-¶ kq-{X¸Wn 

kw-bp-à-§-fnse  hy-Xy-Ø am-kp-Å aq-e-I-§-fp-sS F-®w I-W-¡m-¡m³ H-cp F-fp-̧ -
h-gn-bp-v.A-Xm-Wv {Kmw tam-fn-Iyp-emÀ am-kv. Pn.Fw.Fw.F¶pw ]-d-bmw.C-h Im-Wp-



hm³ hf-sc F-fp- -̧amWv.kw-bpà§- §-fn-e-S-§n-bn-cn-¡p-¶ B-ä-§-fp-sS F-®w  A-f-
¡m-\p-Å G-I-I-amWvvv tamÄ. {Kmw tam-fn-Iyp-emÀ am-kv X-s¶-bm-Wv tamÄ F-¶p ]-d-bp-
¶-Xv.A-Xm-b-Xvv   A-shm-Km-t{Um kw-Jy-¡p Xpeyw B-ä-§sf e-`n-¡m³ B-h-iyam-b  ]-
ZmÀ-°-¯n-sâ A-fhv. 

tam-fn-s\ I¬-thÀ-«v sN¿mw 

kw-bp-à-§-fp-sS Im-cy-¯n-em-WtÃm ap-Jy-ambpw tamÄ F-¶v hn-ti-j-W-ap-Å-Xv.]mT ]p-
kv-X-I-¯nÂ ]-d-bp-¶ ao-sY-bv³ H-cp kw-bp-à-am-Wv.ao-sY-bv³ D-m-I-W-sa-¦nÂ ImÀ-
_Wpw ssl-{U-P\pw X-½nÂ Hcp  \n-ÝnX A-\p-]m-X-¯nÂ- Iq-Sn-t¨-tc--Xpv.A-h-
bv¡pw G-IoIr-X cq-]-ap-vv. ImÀ-_-Wn-tâbpw ssl-{U-P-tâbpw A-\p-]m-Xw 1:4 B-Wv 

16 {Kmw B-Wv ao-sY-bv-sâ Im-cy-¯nÂ  H-cp tamÄ. _yq-s«-bv-sâ Im-cy-am-Ip-t¼mÄ C-Xv 
58 {Kmw BIpw _yq-s«-bv-\nÂ \m-ev ImÀ-_¬ B-ähpw ]-¯v ssl-{U-P³ B-ähpw D-
v. 

tam-fmÀ emb-\n X-¿m-dm¡mw 

H-cp en-äÀ em-b-\n-bnÂ H-cp tamÄ eo-\w A-S-§p-t¼m-gm-Wv H-cp tam-fmÀ emb-\n F-¶p hn-
fn-¡p-¶-Xv.tkm-Un-bw t¢m-ssd-Un-sâ H-cp tam-fmÀ emb-\n X-¿m-dm-¡m³ H-cp tamÄ 
tkm-Un-bw t¢m-ssd-Upw (58.5 {Kmw) H-cp en-äÀ em-b-\nbpw B-h-iy-amWv. 

22.4 en-ä-À 

F-kv.Sn.]n.bn-ep-Å G-sXm-cp-hm-X-I-¯n-tâ-bpw tam-fm-À hym-]v-Xw 22.4 en-

ä-À BWv. 

k-aoIr-X cm-k-k-a-hmIyw 

cm-k-{]-h-À-¯-\-hp-am-bn _-Ô-s¸-« I-W-¡p-Iq-«-ep-I-Ä \-S-¯m³ km-[n-

¡p-¶p.k-a-hm-Iy-¯n-sâ CS-Xv `mK-̄ v A-̀ n-Im-c-¯n-tâbpw he-Xp `mK-

¯v D-Â-̧ -¶-¯n-tâbpw A-f-hp-I-Ä F-gp-Xp¶p. AXmb-Xv A-̀ n-Im-c-I-§-

fp-sS `m-K¯pw DÂ-¸-¶-§-fp-sS `m-K-̄ p-ap-Å Hmtcm C-\w B-ä-§-fp-

tSbpw F®w  Xp-ey-am¡n-b cm-k k-a-hm-Iy-§-fmWv  k-aoIr-X cm-k k-a-

hmIyw 

X·m-{X-I-fnse tamÄ F-®w 

 500 {Kmw ss\-{S-P³(N2)
F®w =500/28=25

 1 Intem {Kmw ]-©kmc (C12 H22 O11 )

 



]-©kmcbpsS  GNM 

 =(12X12)+(1X22)=(16X11) 

 = 144+22+176=342 

 1 Intem {Kmw ]-©kmc =1000 g/342=2.92 

 220 {Kmw CO2 hn-se X-·m-{X-I-fp-sS tamÄ

 CO2 hnsâ GNM =44 g 

 =220 g /44g=5 

ad¡m-Xn-cn¡mw 

 sam-fm-cn-än F-¶mÂ H-cp en-äÀ em-b-\n-bnÂ F{X-tamÄ emb\n  A-S-§n-bn-cn-
¡p-¶p F-¶-XmWv

 F-kv.Sn.]n.bn-ep-Å H-cp tamÄ hm-X-I-̄ n-sâ hym-]v-Xw 22.4 en-ä-dmWv

 H-cp tamÄ hm-X-I-̄ n-sâ hym-]v-X-am-Wv tam-fmÀ hym-]vXw

kv]n-cn-äv 

hm-jn-s\ Awin-I tkzZ-\w \-S-̄ p-t¼mÄ e-`n-¡p-¶ 95 i-X-am-\w BÂ-¡-tlm-fm-
Wv sdÎn-ss -̂Uv kv-]n-cn-äv.a-Zy-]m-\-̄ n-\v th-n Zp-cp-]-tbm-K-s -̧Sp-¯m-Xn-cn-¡m³ F-
Y-t\m-fnÂ hn-jw tNÀ-¯m-Wv Un-t\-t¨À-Uv kv-]n-cn-äv D-m-¡p¶-Xv

 cm-k {]-hÀ-̄ -\ th-Khpw cm-k kw-Xp-e-\hpw

cmk-{]-hÀ-¯-\-s¯ kzm-[o-\n-¡p-¶ L-S-I-§Ä 

A-`n-Im-c-I-§Ä X-½n-ep-Å cm-k-{]-hÀ-¯-\ ^-e-am-bm-Wv DÂ- -̧¶-§Ä D-m-Ip-¶-Xv.cm-
k-]-ZmÀ-°-§Ä X-½n-ep-Å {]-Xn-{]-hÀ-¯-\-¯n-\v kzm-`m-hn-I-am-sbm-cp th-K-ap-v.cmk 

 



{]-hÀ- -̄\-§Ä an-X-th-K-¯nepw A-Xn-th-K-¯n-epw km-h-[m-\-¯nepw \-S-¡m-dp-v._m-
lyam-b C-S-s]-S-ep-I-fn-eq-sS cm-k-{]-h-À-¯-\ th-KX-sb kzm-[o-\n-¡m³ km-[n-¡pw.cm-k-
{]-hÀ- -̄\ thK-s¯ kzm-[o-\n-¡p-¶ {][m-\ L-S-I-§-fm-Wv A-`n-Im-c-I kz-`mhw,Km-V-
X,Xm-]-\n-e,aÀ-±w,DÄ-t{]-c-Iw F-¶n-h. \n-tXym-]-tbm-K-¯nÂ Pz-e-\ {]-{In-b-¡m-bn D-]-
tbm-K-s -̧Sp-¯p-¶ hnd-Iv A-Sp¸pw Kym-kv A-Sp¸pw cm-k-{]-hÀ-¯-\ th-KX-sb   A-`n-Im-
c-I-¯n-sâ kz-̀ m-hw F-§ns\  kzm-[o-\n-¡p-¶p F-¶-Xn-\v D-Zm-l-c-W-am-Wv.A-`n-Im-c-I-§-
fp-sS Km-V-X- cm-k-{]-hÀ-¯\-s¯ kzm-[o-\n-¡p-¶ a-säm-cp L-S-I-am-Wv.Km-V-X hÀ-²n-
¡p-t¼mÄ bq-Wn-äv hym-]v-X-¯n-se X-·m-{X-I-fp-sS F-®hpw ^-e-h¯m-b Iq-«n-ap-«-ep-I-fp-
sS F-®hpw h-À-²n-¡p-¶p.C-Xv cm-k {]-hÀ-¯-\ th-Kw hÀ-²n-¸n-¡p-¶p.aÀ-±-hpw cm-k-{]-
h-À-¯-\ th-Kw hÀ-²n-¸n-¡pw.hm-X-I-§Ä DÄ-s -̧« cm-k {]-hÀ- -̄\-¯nÂ aÀ-±w Iq-Sp-
t¼mÄ X-·m-{X-IÄ A-Sp-¯-Sp-̄ m-bn h-cn-Ibpw sIm-fo-j³ \nc-¡v hÀ-²n-¡p-I-bpw sN-
¿p-¶p.A-Sp-¯ LS-Iw Xm-]-\n-e-bm-Wv.Xm-]-\n-e-bn-ep-m-Ip-¶ hÀ-²\-hv X-·m-{X-I-fpsS 
DuÀ-Öhpw N-e-\ th-Khpw h-À-²n-¡p-Ibpw XÂ-̂ -e-am-bn ^-e-h¯m-b Iq-«n-ap-«-ep-I-fp-
sS F-®w Iq-Sn cm-k-{]-hÀ-¯-\ th-Kw hÀ-²n-¡p-¶p.DÄ t{]-c-I-am-Wv cm-k {]-hÀ-̄ \-
s¯ kzm-[o-\n-¡p-¶ a-säm-cp kp-{][m-\ L-S-Iw. {]-Im-ihpw A-`n-Im-c-I-§-fp-sS {]-X-e 
hn-kv-XoÀ-®w hÀ-²n-¡p-¶Xpwcm-k {]-hÀ-¯\-s¯ kzm-[o-\n-¡p-¶ L-S-I-§Ä X-s¶-
bmWv. 

DÂ-t{]cIw 

cm-k-{]-hÀ-̄ -\ thK-s¯ kzm-[o-\n-¡p-Ibpw kz-bw cm-k am-ä-̄ n-\v hn-t[-b-am-Im-Xn-cn-
¡p-Ibpw sN-¿p-¶ ]-ZmÀ-°-am-Wv DÄ-t{]-c-Iw.tl-_À {]-{In-b-bnÂ kv-t]m-©v A-
tbWpw k-¼À-¡ {]-{In-b-bnÂ h-t\-Un-bw s]-tâmIv-sskUpw DÄ-t{]-c-I-am-bn D-]-tbm-
K-s -̧Sp-¯p¶p. 

Km-V-X Iq-Sp¶-Xv cm-k-{]-hÀ-¯-\ th-KX-sb kzm-[o-\n-¡p-¶-sX§s\ 

Km-V-X Iq-Sp-t¼mÄ bq-Wn-äv hym-]v-X-̄ n-se X-·m-{X-I-fp-sS F-®w Iq-Sp-¶p.C-Xv X-
·m-{X-IÄ X-½n-ep-Å Iq-«n-ap-«-en-\p-Å km[y-X hÀ-²n-¸n-¡p-¶p.^-e-h¯m-b Iq-«n-ap-
«Â cm-k-{]-hÀ-¯-\ th-K-X Iq-«p¶p. 

hm-X-I A-̀ n-Im-c-I-§Ä ]-c-kv]-cw {]-hÀ-̄ n-̧ n-̈ v hm-X-I DÂ-¸-¶-§Ä D-m-¡p-¶-
Xn-\p-Å D-Zm-l-c-W§Ä 

ssl-{U-P³ t¢m-ssd-Un-sâ \nÀ-½m-W-¯-Xn-\v ssl-{U-P\pw t¢m-dn\pw D-]-tbm-Kn-
¡p¶p 

A-tam-Wn-b-bp-sS \nÀ-½m-W-¯n-\v ss\-{S-P³,ssl-{U-P³ F¶n-h D-]-tbm-Kn-¡p¶p 

 



ss\-{SnIv HmIv-ssk-Un-sâ \nÀ-½m-W-¯n-\v ss\-{SP³ Hm-Iv-kn-P³ F¶n-h D-]-tbm-
Kn-¡p-¶p 

ssl-{U-P³ s]-tdmIv-sskUv 

ssl-{U-P³ s]-tdmIv-ssk-Un-sâ hnL-S-\ th-K-X Ip-d-bv-¡m³ t^mkv-t^m-dn-Iv B-
kn-Uv D-]-tbm-Kn-¡p-¶p 

amw-K-\o-kv U-tbmIv-sskUv 

ssl-{U-P³ s]-tdmIv-ssk-Un-sâ hnL-S-\ th-K-X Iq-«m³  amw-K-\o-kv U-tbmIv-
sskUvD-]-tbm-Kn-¡p-¶p 

{]Im-i cm-k-{]-hÀ-¯-\-̄ n-\v D-Zm-lcWw 

t^m-kv-̂ -d-kn-sâ hm-bp-hn-ep-Å {]-hÀ¯-\w 

a-áojyw I-̄ p¶Xv 

sN-Sn-IÄ A¶-Pw \nÀ-½n-¡p¶-Xv 

{]-X-e hn-kv-XoÀ-®hpw cm-k-{]-hÀ-¯-\ th-K-Xbpw 

hnd-Iv \-¶m-bn I-̄ m³ I-jv-W-§-fm-¡p¶Xv 

I-S-em-kv sI-«p-IÄ I-¯n-¡p-t¼mÄ hn-SÀ-̄ n-bn-Sp¶Xv 

D-̧ v s]m-Sn-bn-̈ v A-en-bn-¡p-¶Xv. 

ad¡m-Xn-cn¡mw 

 A-̀ n-Im-c-I-§Ä {]-hÀ-¯n-̈ v DÂ-¸-¶-§Ä D-m-Ip-t¼mÄ A-h-bpsS DuÀ-
Öw Ip-d-bp¶p

 cmk-{]-hÀ-¯-\ th-Kw hÀ-²n-¸n-¡p-¶ DÂ-t{]-c-I-§-fm-Wv t]m-kn-äo-hv DÂ-
t{]-c-I§Ä.

 {In-bmio-e t{i-Wnbpw ssh-Zyp-X c-k-X-{´hpw

BtZ-i cm-k-{]-hÀ¯\w 
H-cp tem-l-¯n-\v A-Xn-t\-¡mÄ Ce-t{Îm-t]m-kn-än-hn-än Ip-d-ª a-säm-cp 
teml-s¯ A-Xn-sâ kw-bp-à-¯n-sâ em-b-\n-bnÂ \n¶pw B-tZ-iw sN-¿m³ 
km-[n-¡pw 

 



kn¦n-sâ BtZ-i cm-k {]-hÀ¯\w 

tIm-¸À kÄ-t -̂äv em-b-\n-¡v \o-e \n-dw \Â-Ip-¶ A-tbm-Wp-I-sf \n-d-
anÃm-̄  kn-¦v A-tbm-Wp-IÄ B-tZ-iw sN-¿p-¶-Xn-\mÂ tIm-¸À-kÄ-t -̂äv em-
b-\n-¡v \n-d-anÃm-Xm-Ip-¶p. 

Zn(s)+CusO4(aq)     ZnsO4 (aq)+Cu(s) 

{In-bm ioe-X (reactivity) 

tem-l-§Ä¡v hm-bp P-ew B-kn-Uv Xp-S-§n-b-h-bp-am-bn cm-k {]-
hÀ-¯-\-̄ n-teÀ-s¸-Sm-\p-Å I-gn-hpv. Cu I-gn-hv G-ähpw Iq-Sp-X-
ep-Å-tem-l-amWv  {In-bm io-e-X-bnÂ ap-¼³. {In-bm io-e-X- hnhn-
[ tem-l-§-Ä-¡v hnhn-[ A-h-Ø-I-fnÂ hy-Xy-Ø-am-bn-cn-¡pw. 

skÂ  B-t\mUv  Im-tYmUv 

Zn-Cu  Zn  Cu 
Zn-Ag  Zn  Ag 
Cu-Ag  Cu  Ag 

ad¡m-Xn-cn¡mw 

 B-t\m-UnÂ Hm-Iv-ko-I-c-Whpw Im-tYm-UnÂ \n-tcm-Iv-ko-I-c-Whpw \-S-¡p¶p

 A-eq-an-\n-bw hm-bp-hnÂ Xpd-¶p sh-̈ mÂ hm-bp-hnse Hm-Iv-kn-P-\p-am-bn {]-
hÀ-̄ n-̈ v tem-tlm-]-cn-X-e-̄ n-Â A-eq-an-\nbw HmIv-ssk-Un-sâ t\À-¯ ]m-S-
bp-m-¡p-¶p.C-Xv ]n-¶o-Sv tem-l-\mi-\w X-S-bp¶p

 ip² P-ew t\m¬-t]m-fmÀ kw-bp-à-am-b-Xn-\mÂ ssh-Zyp-Xn-sb IS-̄ n hn-
SnÃ

 Aeq-an-\n-bw \nÀ-½n-¡p-t¼mÄ B-t\m-Uv C-S-bv-¡n-sS am-tä-n h-cp-¶-Xn-\v
Imc-Ww B-t\m-UnÂ kz-X-{ -́am-Ip-¶ Hm-Iv-kn-P³ ImÀ-_-Wp-am-bn {]-hÀ-¯n-
¨v ImÀ-_¬ ssU HmIv-ssk-Uv D-m-bn \-in-¡p¶p.

 Bkn-Up tNÀ-¯ P-ew \Ã Ce-t{Îm-sse-äm-b-Xn-\mÂ ssh-Zyp-Xn IS-¯n
hnSpw

 



 dn-tUm-Iv-kv cm-k {]-hÀ-¯-\-̄ n-eq-sS cm-tkmÀ-Öw ssh-Zyp-tXmÀ-Ö-am-¡p-¶
{I-ao-I-c-W-am-Wv KmÂ-h-\n-Iv skÂ(thmÄ-«m-bn-Iv skÂ)

 Peo-b em-b-\n-bm-Ip-t¼mtgm D-cpIn-b A-h-Ø-bntem ssh-Zyp-Xn IS-¯n hn-
Sp-Ibpw cm-k-am-ä-¯n-\v hn-t[-b-am-Ip-Ibpw sN-¿p-¶ ]-ZmÀ-°-am-Wv Ce-t{Îm-
sse-äpIÄ.

 {In-bm-io-ew Ip-dª tem-l§-sf A-h-bp-sS e-h-W em-b-\n-bnÂ \n-¶v {In-
bm-io-ew IqSnb tem-l-§Ä B-tZ-iw sN-¿p¶p.

 tem-l \nÀ-½mWw

tem-l-§-fp-sS s]m-Xp k-hn-ti-j-XI-Ä 

tem-l-ZypXn 

ImTn\yw 

Xm] ssh-Zyp-X Nm-e-I-§-Ä 

am-en-b-_n-en-än U-Iv-ä-en-än 

A-Â-\n-t¡m 

C-cp-¼v,\n-¡-Â,A-eq-an-\n-bw,sIm-_mÄ-«v F-¶n-h A-S-§p¶ tem-l k-¦-c-am-Wv A-Â-
\n-t¡m.Im´n-I kz-`m-hw {]-I-Sn-̧ n-¡p-¶p F-¶-XmWv Cu tem-l-k¦c¯n-sâ k-hn-
ti-j-X.Øn-c Im-́ -§-Ä \n-À-½n-¡m³ C-h-bm-Wv D-]-tbm-Kn-¡p-¶-Xv.Im-´n-I kz-̀ m-
h-§-Ä \-ã-s -̧Sp¶-Xv X-S-bm-\p-Å I-gn-hm-Wv sIm-tb-gv-kn-hn-än.{]-kvXp-X I-gnhv A-Â-
\n-t¡m tem-l k-¦-c-¯n-\v Iq-Sp-X-em-Wv.C-Xv A-f-¡m-\m-bn amtám ao-ä-À D-]-tbm-Kn-
¡p-¶p.D-bÀ¶ sIm-tb-gv-kn-hn-än sIm-v Øn-c-Im-́ -§fpw Xm-gv¶ sIm-tb-gv-kn-hn-än 
sIm-v ssa-t{Im-th-hv D-]-I-c-W-§fpw {Sm³kv-t^m-À-½dpw \n-À-½n-¡m-\p-]-tbm-Kn-
¡p¶p. 

tem-l k-¦-c-§-fp-sS t\-«§-Ä 

 L-SI tem-l-t¯-¡m-Ä ImTn-\yw Im-Wn-¡p¶p.

 tem-l \m-i\-s¯ X-S-bp-¶p

 {Z-h-Wm-¦w L-S-I- tem-l-t¯-¡m-Ä Ip-d-bp¶p.

 



tem-l-§-fp-sS P-ew B-kn-Uv F-¶n-h-bp-am-bp-Å {]-h-À¯\w 

P-e-hp-am-bn tem-l-§-fp-sS {]-h-À-̄ -\-̄ n-Â tkm-Un-bw Xo-{h-ambpw a-

áojyw km-h-[m-\-¯nepw {]-h-À-̄ n-¡p-¶p.A-b¬ tIm-¸-À F¶n-h P-e-

hp-am-bn (X-Wp-¯ Pew) {]-h-À-̄ n-¡p-¶n-Ã.a-áojyw B-kn-Up-am-bn Xo-{h-am-

bpw C-cp-¼v km-h-[m-\-̄ nepw{]-h-À-¯n-¡p-¶p.tIm¸À {]-h-À-̄ n-¡p-¶n-Ã. 

A-bncv 

G-ähpw em-`-I-c-am-bn H-cp tem-lw th-À-Xn-cn-s¨-Sp-¡m³ km-[n-¡p-¶ [m-

Xp-hn-s\ {]-kvXpX tem-l-̄ nsâ A-bn-cv F-¶v ]-d-bp¶p.C-cp-¼n-sâ 

A-bn-cm-Wv tl-a-ssä-äv A-eq-an-\n-b-̄ n-sâ A-bn-cv t_mIv-ssk-äv 

ÉmKv 

KmMvv(am-en\yw)\o-¡w sN-¿m³ ^v-sf-Iv-kp-I-Ä D-]-tbm-Kn-¡p-¶p.KmMpw ^v-

sf-Iv-kpw tN-À-¶p-Å h-kv-Xp-¡-fm-Wv Ém-Kv 

D-cp-IÂ \n-e  

H-cp tem-lw D-cp-Im-\m-h-iyam-b Xm-] \n-e-bm-Wv  saÂ-änw-Kv 
t]mbâv( D-cp-IÂ \n-e) ]e tem-l-§Ä¡pw ]-e X-c-¯n-ep-Å D-
cp-IÂ \n-e-bm-Wp-Å-Xv.C-Xm G-Xm\pw tem-l-§-fp-sS D-cp-IÂ \n-
e.ko-jn-bw  28.5 Xm-]-\n-e-bnÂ D-cp-Ip-w Km-en-bw D-cp-Im³ 29.8 
Un{Kn skÂ-jy-kv th-n h-cpw.C-cp-¼v D-cp-Im³ 1538 Un{Kn Xm-] 
\n-e th-Ww B-Zy Im-e _Ä-_p-I-fnÂ D-]-tbm-Kn-¡p-¶ S-Mv-kv-
ä¬ D-cp-Im³ G-I-tZ-iw 3414 Un-{Kn Xm-] \n-e-sb-¦nepw th-Ww 

{In-bmio-e t{i-Wn ]Tn¡m-s\m-cp hgn 

IÀ-®m-S-I-bnÂ (K) \S¶ (Na) Im-tdm-« (Ca) aÂ-k-c-w Fw.Pn {io-Ip-amÀ(Mg) A-d-

_n-bnÂ (Al) knw-Kv sN-bvXv (Zn) D-Zv-LmS-\w sN-bvXp. s -̂an-\n-Ìp-I-fpsS (Fe)   \r-̄ -

¯n\pw (Ni)  tÌ-Pv \m-S-I-̄ n\pw  (Sn)   ]-©m-_p-Im-cpsS  (Pb) ssl P-¼n\pw (H) 
I¸v (Cu) e-`n-¨p.AÀ-Pâo-\-¡m-cm-b (Ag)  Hm-Un-b³-kp-Ifpw (Au) A-hn-sS-bp-m-bn-
cp¶p. 

 



K    s]m-«mkyw  

Na  tkm-Unbw 

Ca  ImÂkyw 

Mg  a-áojyw 

Al  A-eq-an-\nbw 

Zn  kn¦v 

Fe  Ab¬ 

Ni  \n¡Â 

Sn Sn³ 

Pb seUv 

H  ssl-{UP³ 

Cu tIm-¸À 

Ag knÂhÀ 

Au  tKmÄUv 

Abn-cp-I-fp-sS km-{µ-Ww hnhn-[ amÀ-¤-§-Ä 

 P-e {]-hm-l-¯nÂ I-gp-In-sb-Sp-¡Â

 ¹-h-\ {]-{In-b

 Im´n-I hn-`P\w

 eo-̈ nMv

tem-l-ip-²o-I-c-W-̄ n-sâ hnhn-[ amÀ-K-§Ä 

 D-cp-¡n thÀ Xn-cn¡Â

 



 tkzZ\w

 ssh-Zyp-X hn-tÇ-j-W ip-²o-IcWw

ad¡m-Xn-cn¡mw 

 hm-bp-hn-sâ A-km-¶n-[y-¯nÂ A-bn-cn-s\ A-Xn-sâ {Z-h-Wm-¦-t¯-¡mÄ Ip-d-ª
Xm-]-\n-e-bnÂ Nq-Sm-¡p-¶ {]-{In-b-bmWv ImÂ-kn-t\j³.

 hm-bp-hn-sâ km-¶n-[y-¯nÂ A-bn-cn-s\ A-Xn-sâ {Z-h-Wm-¦-t¯-¡mÄ  Ipdª Xm-
]-\n-e-bnÂ Nq-Sm-¡p-¶ {]-{In-b-bm-Wv tdm-kv-änMv.

 »m-kv-äv ^À-W-kn-sâ G-ähpw Xm-sg ti-J-cn-¡-s¸-Sp-¶ km{µ-X IqSn-b D-cpIn-b
A-b-Wn-\p ap-I-fn-em-bn ti-J-cn-¡-s¸-Sp-¶ km{µ-X Ipd-ª  D-cpIn-b Ém-KnÂ 4
i-X-am-\w ImÀ-_Wpw a-äp am-en-\y-§fm-b amw-K-\o-kv ,kn-en-¡¬,t^m-kv-^d-kv F-
¶n-hbpw A-S-§n-bn-«p-mIpw C-Xn-s\ ]n-Kv A-tb¬ F-¶v hn-fn-¡p¶p.

 ]n-Kv A-tb-Wn-s\ kv-{Im-¸v A-tbWpw tIm¡pw tNÀ-¯v D-cp-¡n-sb-Sp-̄ m-Wv Im-
kv-äv A-tb¬ D-m-¡p-¶Xv.

 hym-h-km-bn-I-am-bpÅ tIm-̧ À ip-²o-I-c-W-¯nÂ ip-²amb tIm-̧ -dn-sâ t\À¯ X-
In-Sv s\-K-äo-hv Ce-t{Îm-Um-bpw  ip-²o-I-cn-t¡ tIm-̧ -dn-sâ hen-b I-jv-Ww t]m-
kn-äo-hv Ce-t{Îm-Umbpw kÄ-^yq-cn-Iv B-kn-Uv Ce-t{Îm-sse-ämbpw D-]-tbm-Kn-
¡p¶p.

 HmÀ-Km-\n-Iv kw-bp-à-§-fp-sS \m-a-IcWw

tlm-a-temK-kv ko-cokv (Homologous Series) 

ASp-¯-Sp-̄  c-v Aw-K-§-Ä X-½n-Â CH2 {Kq-̧ n-sâ hy-Xym-k-ap-ÅXpw H-
cp s]m-Xp hmIyw D-]-tbm-Kn- v̈ kq-Nn-¸n-¡m-hp-¶-Xpam-b kw-bp-à-§-fp-sS 
Iq«-s¯ H-cp Ip-Spw-_-am-bmWv Hm-À-Km-\n-Iv sI-an-kv-{Sn-bn-Â I-W-¡m-¡p¶-
Xv C-Xn-s\ tlm-a-tem-Kv ko-co-kv F-¶v hn-fn-¡p¶p. 

BÂss¡-Â dm-Un¡-Â 

 



Im-À-_-W-nI kw-bp-à-§-fp-sS \m-a-Ic-Ww \-S-̄ p-t¼m-Ä im-J-I-fm-bn ]n-
cn-bp-¶h-sc I-n-«ntÃ A-h-sc t]-cn-«v hn-fn-¡p-¶ co-Xn Iq-«q-ImÀ-¡v A-
dnbmtam? ao-sY-bv³ ,Cu-sY-bv³,s{]m-s¸-bv³ Xp-S§n-b ssl-t{Um Im-À-_-
Wn-Â \n-¶v H-cp ssl-{U-P³ Bä-s¯ \o-¡w sN-bv-Xm-Â e-̀ n-¡p-¶   dm-
Un-¡-epI-sf b-Ym-{Iaw ao-ssY-Â ,Cu-ssY-Â,s{]m-ss¸-Â F-¶m-Wv hn-fn-

¡p-I.B-Â-ss¡-bv-\p-I-fp-sS t]-cn-sâ A-h-km\-s¯ ‘³’  am-än ]-Icw ‘Â 

‘ tN-À-¡p-I-bm-Wv sN-¿p-¶Xv. 

B-Â-s¡-bv-\p-Ifpw L-S-\bpw 

ao-sY-bv³    CH4

_yq-s«-bv³  C4H10

kwbp-à-§Ä-¡v \m-a-Ic-Ww sN-¿p-t¼mÄ ]m-en-t¡- \n-
_-Ô-\I-Ä 

B-Â-s¡-bv-\pIÄ 

 G-ähpw \o-fw IqSn-b Im-À-_¬ sN-bn-\n-se Im-À-_¬ B-ä§-sf A-
Sn-Øm-\-am-¡n-bmWv  ]-Z-aq-ew Xn-c-sª-Sp-t¡Xv

 



 Im-À-_¬ sN-bn-\n-Â \n¶pw cq-]-s¸-Sp-¶ im-J-IÄ-¡v G-ähpw sNdn-
b Øm-\ kw-Jy \-ÂI-Ww

 im-JI-sf dm-Un-¡-en-sâ A-Sn-Øm-\-¯n-Â ao-ssY-Â,Cu-ssY-Â F-
¶n§-s\ t]-cn-«v hn-fn¡Ww

 Øm-\-kw-Jy(2,3,4),im-J-bp-sS t]-cv (DZm : ao-ssY-Â,Cu-ssY-Â) ,]-Z-
aq-ew(sa-Yv,_yq-«v) ]n³ {]-Xy-bw(F-bv³ ) F¶n-h tN-À-̄ m-Wv kw-
bp-à-§Ä-¡v \m-a-Ic-Ww \-S-t¯-Xv.

 H-cp t]m-se-bpÅ  H-¶n-e-[nIw im-J-I-Ä sN-bn-\n-Â D-s-¦nÂ
ssU(2),ss{S(3),sS-{Sm(4) F-¶n-§-s\ im-Jm-\m-a-¯n-\v ap-¼nÂ tNÀ-
¯v th-Ww \m-a-Ic-Ww sN-¿m³

 hy-XyØ im-J-I-fp-Å sN-bn³ B-sW-¦nÂ(ao-ssY-Â,Cu-ssY-Â)
A-£-cam-e {I-a-¯nÂ Cu-ssY-Â,ao-ssY-Â F-¶n§-s\ im-J-IÄ-¡v
ap³K-W-\ \-Â-Ip-Ibpw BZyw h-cp-¶ dm-Un-¡-en-\v Ip-d-ª Øm-\
kw-Jy e-`n-¡-¯-¡ hn-[-¯nÂ th-Ww \m-a-Ic-Ww \-Â-Im³

 H-cp Im-À-_¬ sN-bn-\n-Â X-s¶ H-¶n-e-[n-Iw H-cp t]m-se-bp-Å im-

J-I-fp-s-¦n-Â im-Jm-Øm-\hpw B-h-À-¯n-¡Ww(2,2 -2,3- 2,4)

B-Â-¡o-\pI-Ä 

 Zzn-_Ô-\w D-Ä-s¸-Sp¶ G-ähpw \o-fw IqSn-b Im-À-_¬ sN-bn-\m-Wv
]-Z-aq-ew \-Â-Im³ ]-cn-K-Wn-¡p-¶Xv.

 Zzn_-Ô-\-apÅ Im-À-_-Wn-\v G-ähpw Ip-d-ª Øm-\ kw-Jy \-
ÂIWw

 t]-cn-\v ]n-¶n-Â Cu³( ene) F-¶ ]n³ {]-Xy-bw \-ÂI-Ww

B-Â-ss¡-\pI-Ä 

 {Xn_Ô-\w D-Ä-s¸-Sp¶ G-ähpw \o-fw IqSn-b Im-À-_¬ sN-bn-\m-Wv
]-Z-aq-ew \-Â-Im³ ]-cn-K-Wn-¡p-¶Xv.

 {Xn_-Ô-\-apÅ Im-À-_-Wn-\v G-ähpw Ip-d-ª Øm-\ kw-Jy \-
ÂIWw

 t]-cn-\v ]n-¶n-Â sF³(yne) F-¶ ]n³ {]-Xy-bw \-ÂI-Ww

 



 B-Â-s¡-bv-\p-I-fp-sS \m-a-IcWw

2,2- ssUao-ssY-Â _yq-s«-bv³ 

2,2,4- ss{Sao-ssY-Â s]-sâ-bv³ 

 



3- Cu-sY-bv-Â -2,4- ssUao-ssY-Â sl-]v-sä-bv³

s]âv -2- Cu³

sF-tkm-sa-dn-kw 



A-cn-am-hv D-]-tbm-Kn-̈ v hy-Xy-Ø ]-e-lm-c-§-Ä \n-À-½n-¡m-dp-tÃm A-h-bn-Â D-]-
tbm-Kn-̈ n-cn-¡p-¶ tN-cp-h-I-Ä H-¶m-sW-¦nepw L-S-\-bn-epw Kp-W-§-fnepw hy-Xym-kw 
Im-Wm-dp-tÃm Ch-sb c-k-X-{ -́̄ n-te-¡v ]-cn-h-À¯-\w \-S-¯n-bm-Â hn-fn-¡p¶ 
t]-cv sF-tkm-sa-dn-kw F-¶m-bn-cn-¡pw.A-Xmb-Xv C-hn-sS A-cn-amhv H-tc X-·m-{Xm-hm-
Iyhpw hy-Xy-Ø L-S-\-m-hm-Iy-hp-ap-Å kw-bp-à-§-fm-Ip¶p. Ch-sb \-ap¡v  sF-
tkm-sa-dp-I-Ä F-¶v hn-fn¡mw C-Xp X-s¶-bm-Wv Im-À-_Wn-I kw-bp-à-§-fp-sS c-l-
ky-hpw. sN-bn³ sF-tkm-sa-dn-kw,^-Mv-j-W-Â {Kq¸v sF-tkm-sa-dn-kw,s]m-knj³ 
sF-tkm-sa-dn-kw F-¶n§-s\ hnhn-[ Xcw sF-tkm-sa-dn-kw D-v.Im-À-_¬ sN-bn-
\n-sâ L-S-\-bn-Â hy-Xym-k-ap-Å sF-tkm-sa-dp-I-fm-Wv sN-bn³ sF-tkm-sa-dp-I-Ä.hy-
Xy-Ø ^-Mv-j-W-Â {Kq-¸p-I-Ä A-S-§n-bn-«p-Å-h-bmWv ^-Mv-j-W-Â {Kq-̧ v sF-tkm-sa-
dpIÄ. a-Zy-̄ n-se F-Y-t\m-fn\pw  F-Â ]n Pn-bn-Â s{]m-s]-bv-\n-\v ]-I-c-¡m-c-\m-bn 
D-]-tbm-Kn-¡p¶   an-tYm-Iv-kn ao-sY-bv\pw H-tc X-·m-{Xm-t^m-À-aq-e-bm-Wv DÅ-Xv F-
¶m-Â A-h-bp-sS L-S-\-bmI-s« hy-Xy-Ø-hpw.^-Mv-j-W-Â {Kq-¸n-sâ Øm-\-̄ n-Â hy-
Xym-kw Im-Wn-¡p¶ sF-tkm-sa-dp-I-fmWv s]m-knj³ sF-tkm-sa-dpIÄ.  

sN-bn³ sF-tkm-sa-dpIÄ 

Im-À-_¬ sN-bn-\n-sâ L-S-\-bn-Â hy-Xym-k-ap-Å sF-tkm-sa-dp-I-

sfbmWv sN-bn³ sF-tkm-sa-dp-I-Ä F-¶v hn-fn-¡p-¶Xv. s]sâ-bv³ , 2 

ao-ssYÂ _yq-s«-bv³ (sFtkm s]-sâ-bv³ )  F¶n-h D-Zm-lcWw 

CH3 CH2  CH2 CH2 CH3

CH3 CH (CH3)  CH2 CH3

^Mv-j-WÂ {Kq-¸pIÄ 

Hcp HmÀ-Km-\n-Iv kw-bp-à-¯n-se cm-k `uXn-I Kp-W-§Ä A-Xn-e-S-§n-

bn-cn-¡p-¶ -̂Mv-j-WÂ {Kq-¸n-s\- B-{i-bn-̈ n-cn-¡p-¶p.ssl-t{Um ImÀ-_-

Wp-I-fn-se ssl-{U-P³ B-ä§-sf B-tZ-iw sN-¿p-¶ B-ä-§-tfbpw {Kq-

¸p-I-tfbpw ^-Mv-j-WÂ {Kq-¸p-IÄ F-¶m-Wv ]-d-bp-¶Xv. 

^-Mv-jW-Â sF-tkm-sa-À 

hy-XyØ -̂Mv-j-W-Â {Kq-̧ p-I-Ä A-S§n-b sF-tkm-sa-dp-I-fm-Wv C-h 

s{]m-]-t\m-bn-Iv B-knUv  ao-sY-bvÂ F-Y-t\m-tbäv F¶nh  D-Zm-l-c-Ww 

CH3 CH2  COOH  CH3 COOH3 

 



s]m-knj³ sF-tkm-sa-dnkw 

^-Mv-j-W-Â {Kq-̧ p-I-fp-sS Øm-\w hy-Xym-k-s¸-Sp¶ sF-tkm-sa-dn-k-amWv 

s]m-knj³ sF-tkm-sa-dnkw. s]âv 1 Cu³ s]âv 2 Cu³ F¶n-h D-Zm-

lcWw 

CH3  CH2 CH2 CH = CH3

CH3  CH2  CH= CH2  CH3

IqSp-XÂ D-Zm-l-c-W-§Ä 

 sN-bn³ sF-tkm-sa-dn-kw 

 



 ^-Mv-j-W-Â {Kq v̧ sF-tkm-sa-dn-kw 

 s]m-knj³ sF-tkm-sa-dn-kw 

ad¡m-Xn-cn¡mw 

 ssl-t{Um-Iv-knÂ {Kq-¸p-I-sf (-OH) \m-a-Ic-Ww sN-¿p-t¼mÄ IUPC \maw

HmÄ(-Ol) F-¶v A-h-km-\n-¡-Ww.

 BÂUn-ssl-Up-Isf (-CHO) \m-a-Ic-Ww sN-¿p-t¼mÄ IUPC  \m-aw

BÂ (-al) F-¶v A-h-km-\n-¡-Ww.

 Iotäm {Kq-¸pIsf (-CO-) \m-a-Ic-Ww sN-¿p-t¼mÄ IUPC \maw Hm¬ (-
One) F-¶v A-h-km-\n¡Ww

 



 ImÀ-t_m-Iv-kn-en-Iv {Kq¸v (-COOH) \m-a-Ic-Ww sN-¿p-t¼mÄ IUPC
\maw Hm-bn-Iv B-knUv (-Oic acid ) F-¶v A-h-km-\n¡Ww

 lmtem {Kq-¸pI-sf \m-a-Ic-Ww sN-¿p-t¼mÄ lm-tem-{Kq-¸n-sâ Øm-\hpw
{Kq-¸n-sâ t]cpw BÂ-s¡-bv-sâ t]cpw \m-a-I-c-W-¯nÂ hcWw

 HmÀ-Km-\n-Iv kw-bp-à-§-fp-sS cm-k {]-hÀ-¯-\§Ä

 BtZ-i cm-k {]-hÀ¯\w

H-cp kw-bp-à-¯n-se H-cp Bä-s¯ am-än A-Xn-sâ Øm\-¯v a-säm-cp aq-e-I B-ätam 
{Kqt¸m h-¶p tN-cp-¶ cm-k {]-hÀ-¯--\-§-fmWv  BtZ-i cm-k {]-hÀ-¯-\§Ä. 

kqcy {]-Im-i-¯n-sâ km-¶n-²y-̄ nÂ Cu-sY-bv³ t¢m-dn-\p-am-bn BtZ-i cm-k-{]-h-À-¯-\-
¯nÂ GÀ-s¸-Sp-¶-Xn-sâ hnhn-[ L-«§Ä 

 C2H6 +Cl2         C2H5Cl+HCl 

  CusY-bv³   kq-cy {]-Im-iw  Cu-sY-bvÂ t¢m-ssdUv 

C2H5 Cl +Cl2   C2H4Cl2+HCl 

  ssU-t¢mtdm CusY-bv³ 

C2H4 Cl 2+Cl2   C2H3Cl3+HCl

 ss{S -t¢mtdm CusY-bv³ 

C2H3 Cl 3+Cl2   C2H2Cl4+HCl

 sS{Sm -t¢mtdm CusY-bv³ 

C2H2 Cl 4+Cl2   C2HCl5+HCl

 



s]âm -t¢mtdm CusY-bv³

C2HCl 5+Cl2   C2Cl6+HCl

 slIv-km-t¢mtdm Cu-sY-bv³ 

 A-Uo-j³ cm-k {]-hÀ¯-\w

Zzn-_Ô-\tam {Xn-_Ô-\tam D-Å A-]qcn-X HmÀ-Km-\n-Iv kw-bp-à-§Ä a-äp Nn-e X-·m-{X-
I-fp-am-bn tNÀ-¶v ]qcn-X kw-bp-à-§-fm-bn am-dp-¶ {]-hÀ-¯-\-§-fm-Wv A-Uo-j³ cm-k 
{]-hÀ¯-\w 

C2 H2 +H2   C2H4 

 t]m-fn-a-ssd-tkj³ 

e-Lphm-b A-t\-Iw X-·m-{X-IÄ (tam-tWm-a-dp-IÄ) - A-\pIq-e km-l-N-cy-§-fnÂ H-¶n-¨v 
tNÀ-¶v k-¦oÀ-®am-b X-·m-{X-IÄ (t]m-fn-a-dpIÄ) D-m-Ip-¶  {]-hÀ-¯-\-§-fm-Wv t]m-fn-
a-ssd-tk-j³. 

n(CH2=CH2)   [CH2 CH2 ]  n 

 Pze\w

ssl-t{Um-ImÀ-_-Wp-IÄ Pz-en-¡p-t¼mÄ hm-bp-hnse Hm-Iv-kn-P-\p-am-bn {]-hÀ-¯n¨v 
ImÀ_¬ssU HmIv-ssk-Uv,\o-cm-hn F-¶n-h-bp-m-Ip-¶ {]-hÀ-¯-\-amWv Pz-e\w. 

CH4 +2O2 CO2 + 2H2O 

 Xm]o-b hn-LS\w

X-·m-{X-`m-cw Iq-Sp-X-ep-Å Nne ssl-t{Um ImÀ-_-Wp-IÄ hm-bp-hn-sâ A-km-¶n-²y-¯nÂ 
Nq-Sm-¡p-t¼mÄ A-h hn-L-Sn-¨v X-·m-{X-`m-cw Ip-dª ssl-t{Um ImÀ-_-Wp-I-fm-bn am-dp-
¶ {]-{In-b-bm-WnXv. 

D¶X Xm-] \n-e-bnepw aÀ-±-¯nepw slIv-sk-bv³ Cu-sY-bv\pw _yq-«o-\p-am-Ip-¶ {]-
hÀ¯-\w {i-²n-¡p-I 

C6H14 C2H5 + C4H8

 



 {][m-\ HmÀ-Km-\n-Iv kw-bp-à§Ä

BÂ-¡-tlm-fpIÄ, ImÀ-t_m-kn-en-Iv B-kn-UpIÄ, F-kv-ä-dp-IÄ 

 Fkv-ä-dpIÄ

HmÀ-Km-\n-Iv B-kn-Uv ,BÂ-¡-tlmÄ F¶n-h X-½nÂ {]-hÀ-¯n-¨p-m-Ip-¶-h-bmWv  F-Ì-
dp-IÄ.]-g-§-fp-tSbpw ]q-¡-fp-I-fp-tSbpw kp-K-Ô-am-Wv C-h-bp-sS {]-tXyI-X. F-Ì-dp-m-
Ip-¶ {]-hÀ-¯-\-am-Wv F-Ì-dn-^n-t¡j³. 

D]tbm-K§Ä

 kpK-Ô {Z-hy-§-fpsS \nÀ-½m-Ww

 Blm-c km-[-\-§-Ä-¡v cp-Nnbpw a-Whpw \Â-Im³

 Ir-{Xn-a ]-g k-¯p-¡-fp-sS \nÀ-½mWw

 Hm-bnÂ,s]-bnâv,hmÀ-\n-jv,tkm-¸v Un-äÀPâv  F¶n-h-bp-sS \nÀ-½mWw

 s]À-^yq-ap-I-fp-sS \nÀ-½mWw 

Fkv-ädpw kp-K-Ôhpw 

 H-Iv-sä-bvÂ F-Y-t\m-tbäv  Hmd-©v

 ao-sY-bvÂ ^n-s\-bvÂ F-Y-t\m-tbäv  tX³

 sF-tkm-ssaÂ hm-e-td-äv   B-̧ nÄ

 s_³-sk-bvÂ F-Y-t\m-tb-äv  aqÃ¸q

 sF-tkm-ssaÂ F-Y-t\m-tb-äv  hm-g¸gw

 ao-sY-bvÂ _yq-«-t\äv  ss]³ B-¸nÄ

heb kw-bp-à§Ä 

H-cp X-·m-{X-bnÂ B-Zy-t¯bpw A-h-km-\-t¯-bpam-b ImÀ-_¬ B-ä-§Ä X-½n-ep-Å 
_Ô-\w aq-ew Nn-e kw-bp-à-§Ä-¡v h-e-b cq-]-¯n-ep-Å L-S-\ D-m-Im-dpv. C-h-bm-
Wv h-e-b kw-bp-à§Ä.h-e-b L-S-\-bp-Å A-t\Iw HmÀ-Km-\n-Iv kw-bp-à-§-fp-v.h-e-
b kw-bp-à§-sf A-en ssk-¢n-Iv,B-tcm-am-än-Iv F-¶n§-s\ X-cw Xn-cn-¨n-«p-v.ssk-t¢m 
_yq-s«-bv³,sskt¢m sl-Iv-sk-bv³ F¶n-h A-en ssk-¢n-Iv kw-bp-à-§Ä-¡v D-Zm-l-c-
W-amWv.B-tcm-am-än-Iv kw-bp-à-§-fnÂ {]-[m-\-s¸-«-Xm-Wv s_³-ko³. 

 



a-d-¡m-Xn-cn¡mw 

 ]-{´tm A-XnÂ Iq-Sp-Xtem ImÀ-_¬ B-ä-§Ä A-S§n-b HmÀ-Km-\n-Iv B-kn-
UpI-sf ^m-än B-kn-Up-IÄ F-¶v hn-fn-¡p¶p.

 ]-g-§Ä s^À-sa-tâj-\v hn-t[-b-am-Ip-t¼mÄ A-k-än-Iv B-kn-Uv D-m-Ip¶p.

 5 ap-XÂ 8 i-X-am-\w h-sc ho-cy-ap-Å A-k-änIv (F-X-t\m-bnIv) B-kn-Un-s\ hn-\m-
Kn-cn F-¶v ]-d-bp-¶p

 95.6 i-X-am-\w ho-cy-ap-Å F-X-t\mÄ em-b-\n-bm-Wv d-Ivän-ss -̂Uv kv-]n-cnäv.

 99.5 i-X-am-\w ho-cy-ap-Å F-X-t\m-fm-Wv A-_v-k-eyq-«v BÂ-¡-tlmÄ.

 A-_v-k-eyq-«v BÂ-¡-tlmfpw s]-t{Smfpw tNÀ-¶ an-{in-X-amWv ]-hÀ BÂ-¡-
tlmÄ.

 hn-j ]-ZmÀ-°w tNÀ-¯ F-X-t\m-fn-s\ Un-t\-t¨À-Uv kv-]n-cn-äv F-¶v hn-fn-¡p¶p.

 BÂ-¡-tlm-fp-Ifpw HmÀ-Km-\n-Iv B-kn-Up-Ifpw X-½nÂ {]-hÀ-¯n-¡p-t¼mÄ F-kv-
ä-dp-IÄ e-̀ n-¡p¶p.

 G-ähpw e-Lphm-b A-tcm-am-än-Iv kw-bp-à-§-fm-Wv s_³-ko³

 sN-bn³ kw-bp-àam-b sl-Iv-ko\pw h-e-b kw-bp-àamb sskt¢m sl-Iv-sk-
bv\pw sF-tkm-a-dp-I-fmWv

 c-k-X{´w am-\-h ]p-tcm-K-Xn¡v

s]-t{Sm-fnbw 

]p-cm-X-\ Po-hn-I-fp-sS A-h-in-ã-§Ä D-¶-X Xm-]-\n-e-bnepw aÀ-±-¯nepw cm-
k {]-hÀ-̄ -\-§Ä-¡v hn-t[-b-am-bn cq-]-s¸-Sp-¶-Xm-Wv s]-t{Sm-fnbw. C-XnÂ 
\n-¶m-Wv C-¶v an-¡ C-Ô-\-§fpw \nÀ-½n-¡p-¶-Xv.N-cn-{Xm-Xn Ime-s¯ k-
ap{ZPo-hn-I-Ä, BÂ-K-I-Ä,¹-h-I-§Ä- F-¶n-h-bpsS  A-h-in-ã-§Ä k-ap-{Z-
¯n-sâ A-Sn-¯-«nÂ A-Sn-ªp-Iq-Sn sN-fn-bp-am-bn tNÀ-¶v In-S-¶n-cp¶p.\n-
ch-[n hÀ-j-§Ä-¡p ti-jw Cu A-h-in-ã-§-fp-sS ap-I-fnÂ sN-fnbpw a-
Wepw  B-hc-Ww XoÀ-¯p.C-tXmsS Hm-Iv-kn-P-\p-am-bp-Å _-Ôw \-ã-s¸« 
A-h-in-ã-§Ä-¡v taÂ D-¶-X Xm-] \n-ebpw aÀ-±hpw cq-]-s¸-«p.C-tXm-sS i-
àam-b cm-k-{]-hÀ-¯-\-§Ä-¡v hn-t[-b-am-bn Chsa-gp-In-\v Xp-eyam-b sI-



tdm-Pn³ F-¶ h-kv-Xp-hm-bn ]-cn-W-an-¡p-¶p.sI-tdm-Pn³ B-h-iyam-b Xm-]-
\n-e-bnÂ Im-ä-P-\n-kn-kv h-gn {Zm-h-Iþhm-X-I cq-]-¯n-epÅ ssl-t{Um ImÀ-
_-Wm-Ip-Ibpw ]n-¶oSv s]t{Sm-fn-b-am-bn am-dp-Ibpw sN-¿p¶p.s]-t{Sm-fn-
bs¯ dn-ss^-\-dn-I-fn-te-s¡-¯n-¨v Awin-I tk-Zz-\-¯n-\v hn-t[-b-am-¡p-
¶p.C-§-s\-bm-Wv \-ap-¡v s]-t{SmÄ,Uo-kÂ Xp-S-§n-bh e-`n-¡p-¶Xv. 

Awin-I tkz-Z-\w(fractional distillation) 

Xn-f-\n-e-bp-sS A-Sn-Øm-\-¯nÂ an-{in-X§-sf thÀ-Xn-cn-¡p-¶ co-Xn-bm-Wn-
Xv.\-¶m-bn Nq-Sm-¡p-¶ Cu hn-Zy-bpsS Hmtcm L-«-¯nepw hy-XyØ ssl-
t{Um ImÀ-_-Wp-IÄ thÀ-Xn-cn-bpw  Xn-f \n-e-bnÂ t\cn-b hy-Xym-k-ap-Å 
\n-ch-[n ssl-t{Um ImÀ-_-Wp-IÄ A-S-§n-b-Xm-WtÃm s]-t{Sm-fn-bw.C-
Xphgn  s]-t{SmÄ,a-s®-®,Uo-kÂ Xp-S-§n-b-h thÀ-Xn-cn-s¨-Sp-¡m³ km-[n-
¡p-¶p.s]-t{Sm-fn-b-¯nÂ \n¶pw s]-t{SmÄ,a-s®-®,Uo-kÂ Xp-S-§n-b-h 
thÀ-Xn-cn-s¨-Sp-¡m-sa-¶v ]-d-ªtÃm C-h am-{XaÃ Awin-I tkz-Z-\-¯n-eq-
sS thÀ-Xn-cn-bp-I FÂ.]n.Pn.Kymkv,\m-^v-X,SmÀ,hm-kv sse³,sa-gp-Iv,¹m-Ìn-
Iv Xp-S-§nb-h-sbms¡ s]-t{Sm-fn-b-¯nÂ \n-¶pw e-`n-¡p-¶-h-bmWv.J-cm-h-
Ø-bn-ep-Å s]-t{SmÄ A-kv-^mÄ-«v F-¶m-Wv A-dn-b-s¸-Sp¶-Xv .AÀ-² J-cm-
h-Ø-bn-em-sW-¦nÂ _n-äp-an-\m-Ipw {Zm-h-I cq-]-¯n-em-sW-¦nÂ -{]Ir-Xn 
hmX-Iw cq-]w sIm-Åpw. 

s]-t{Sm-sI-an-¡-ep-IÄ 

s]t{Sm-fn-b-̄ nÂ \n¶pw thÀ-Xn-cn-s¨-Sp-¡p¶ ssl-t{Um ImÀ-_-Wp-IÄ
D-]-tbm-Kn-¨v \nÀ-½n-¡p-¶ cm-k-h-kv-Xp¡-sf s]-t{Sm-sI-an-¡-ep-IÄ F-¶m-
Wv hn-fn-¡p-¶Xv. 

IÂ¡cn 

t^m-knÂ C-Ô-\am-b IÂ-¡-cnbpw s]-t{Sm-fnb-s¯ t]m-se `q-an-¡-Sn-
bnÂ \n-¶m-Wv e-`n-¡p-¶-Xv.IÂ-¡-cn-bm-Ip-¶-Xn-\v ]n-¶n-se im-kv-{X c-l-
ky-am-Wv ImÀ-_-ssW-tk-j³.hm-bp-hn-sâ A-km-¶n-²y-¯nÂ D-bÀ-¶ Xm-
] \n-e-bp-tSbpw aÀ-±-¯n-tâbpw ^-e-am-bn k-kym-h-in-ã-§Ä IÂ-¡-cn-bm-
bn am-dp-¶ {]-hÀ-¯-\-am-WnXv. 

kz-bw Nn-InÂ-k A-]I-Sw 

tUmÎ-sd Im-Wm-\p-Å k-a-b-anÃm-bv-a,\n-ch-[n sS-Ìp-IÄ-¡v th-n h-cp-¶ ^o-kp-IÄ,tcm-
K§-sf \n-Êm-c-hÂ-¡c-Ww \-S¯Â XpS-§n \n-ch-[n Im-c-W-§Ä sImv kz-bw Nn-InÂ-
k kzmK-Xw sN-¿p¶-Xv ]-Xn-hm-Wv.F-¶mÂ ]-e-t¸mgpw kz-bw Nn-InÂ-k A-]-I-S-I-c-amWv. k-
am-\amb tcm-K e-£-W-§Ä-s¡mtm a-äp-Å-hÀ-¡v \nÀ-t±-in-¨ a-cp-t¶m  hm-§n-¡-gn-¡-cp-



Xv.tUm-ÎÀ \nÀ-t±-in-¨ Im-em-h-[n-h-sc \nÀ-t±-in-¨ A-f-hnÂ -X-s¶ a-cp-¶v I-gn-¡p-I.tUm-ÎÀ 
c-mgv-N a-cp-¶v \nÀ-t±-in-¡p-I-bpw tcm-Kn H-cm-gvN-s¯ a-cp-¶v hm-§p-Ibpw sN-¿pw A-sÃ-
¦nÂ tcm-K e-£-W-§Ä an-Xam-b co-Xn-bnÂ A-{]-Xy-£-am-Ip-t¼m-tg¡pw a-cp-¶v A-h-km-\n-
¸n-¡p--¶ {]h-W-X k-aq-l-̄ n-ep-v 

a-cp-¶p-IÄ ]-eXcw 

 A-\mÄ P-kn-¡v(Analgesic)  i-co-c-¯n-se th-Z-\-Ip-d-¡m³ D-]-tbm-Kn-¡p-¶-h-
sbÃmwCu hn-`m-K-̄ nÂ s]-Sp-¶p. D-Zm B-kv ]n-cn³

 Bân sk-]v-än-¡v(Antiseptics)i-co-c-¯n-se tIm-i-§Ä-¡v tI-Sp-m-¡m-sX kq-£v-
am-Wp¡-sf \-in-̧ n-¡m-\m-Wv C-h D-]-tbm-Kn-¡p-¶Xv. D-Zm sU-tämÄ

 Bân ss]-d-än-¡v(Antipyretics) ico-c Xm-]\n-e Ip-d-bv-¡m-\p-]-tbm-Kn-¡p¶p. D-Zm
]m-c-sk-ä-tamÄ

 Bân _-tbm-«n¡v (Antibiotic) tcm-Km-Wp¡-sf \-in-̧ n-¡m\pw A-h-bp-sS h-fÀ-̈  X-
S-bm\pw Cu hn-̀ m-K-¡m-cp-sS tkh-\w B-h-iy-amWv D-Zm A-tam-Iv-kn-en³

 Aâm-knUv(Antacid)  A-kn-Un-än  Ip-d-bv-¡m-\mWv  Cu hn-`m-Kw

D-Zm H-an-{]m-tkmÄ

knaâv 

s]m-Sn-̈  Np-®m-¼v IÃp-I-fpw I-fn-a®pw tdm«-dn Nq-f-bnÂ C-«v Nq-Sm-¡n \nÀ-½n-¡p-¶ knaâv ¢n-¦-

dnÂ Pn-]v-kw tNÀ-¯v s]m-Sn-¨v C-f-¡n-bm-Wv knaâv \nÀ-½n-¡p-¶-Xv.ImÂkyw kn-en-t¡-äp-IÄ,A-

eq-an-\n-bw kn-en-t¡-äp-IÄ F-¶n-h-bm-Wv kn-aân-se L-S-I§Ä. 

Nm-b-§Ä, hÀ-W-I§Ä 

hkv-Xp-¡Ä-¡v \n-dw ]-I-cp-¶-Xn-\v k-lm-b-I-am-Ip-¶ cm-k h-kv-Xp-¡-fm-Wv Nm-b-§Ä(ssUkv) 

hÀ-W-I§Ä (]n-sÜâv ) F-¶n-h.k-ky-§-fnÂ \n-¶p-Å A-en-km-cn³ sd-Uv ssU,C³UntKm »q 

ssU F¶n-h {]-Ir-Xn Z¯ ssU-I-fm-Wv.Ir-{Xna ssU-IÄ \nÀ-½n-¡m³ s_³-ko³,A-\n-

en³,^o-t\mÄ Xp-S-§nb  HmÀ-Km-\n-Iv kw-bp-à-§Ä D-]-tbm-Kn-¡p-¶p.hÀ-W-I-§Ä-¡v D-Zm-l-c-

W-am-Wv Im-Uv-an-bw kÄ-ss^-Uv,se-Uv t{Im-ta-äv F¶nh 

¥m-kn-se c-k-X{´w 

¥m-kv \n-À-½m-W-¯n-se A-SnØm-\ LS-Iw- kn-en-¡-sb¶ kn-en-¡¬ 
ssU HmIv-ssk-Um-Wv.ip-² cq-]-¯n-ep-Å kn-en-¡-bmWv Izm-À-Svkv.`q-an-bp-



sS D-]-cn-X-e-¯n-Â [m-cm-f-am-bn-«p-Å kn-en-¡-bp-sS a-säm-cp cq-]-amWv a-W-
Â.D-¶-X Xm-]-\n-e-bnÂ kn-en¡-sb D-cp-¡n {Zm-h-I cq-]-̄ n-te-¡v am-
ämw.F-¶m-Â hym-h-km-bn-I-am-bn kn-en-¡- D-cp-¡p¶-Xv a-äv Nn-e ]-Zm-À-°-
§-Ä-¡q-Sn tN-À-¯m-Wv C-Xn-eq-sS ¥m-kn-sâ _-e£-a-X h-À-²n-¸n-¡m³ km-
[n-¡pw. a-W-Â,Izm-À-Sv-kv Xp-S§n-b kn-en-¡ A-S§n-b ]-Zm-À-°-§-Ä D¶-
X Du-jv-am-hn-Â Nq-Sm-¡n X-Wp-¸n-s¨-Sp-¯mWv ¥m-kv \n-À-½n-¡p-¶-Xv.v¥m-kn-
Â H-fn-ªn-cn-¡p-¶ {Zm-h-I kz-`m-hw aqew ¥m-kn-s\ A-tam-À^-kv tkm-fn-
Uv F-¶v hn-fn-¡m-dp-v.¥m-kn-\v Xnf-¡w \-Â-Im³ se-Upw I-Sp-¸w \-Â-
Im³ t_m-d-Ivkpw B-h-iyam-b A-f-hn-Â tN-À-¡p-¶p.¥m-kv \n-À-½m-W-¯n-
se Xm-] \n-e Ip-d-bv-¡m-\m-bn tkm-Un-bw Im-À-_-tW-äv,tkm-Un-bw ss_-
Im-À-_-tW-äv,tkm-Un-bw ss\-t{S-äv Xp-S-§n-b-h tN-À-¡p¶p. D-¶-X Xm-]-\n-
e-bn-Â kn-en-¡ Nq-Sm-¡-Â ]-e-t¸mgpw F-fp-¸-a-Ã F-¶m-ÂA-án- ]À-Æ-X 
kv-t^mS-\w aq-ew kn-en-¡ D-¶-X Xm-]-\n-e-bn-Â D-cp-In-¥m-kv cq-]-¯n-em-
Im-dp-v C-Xn-\v ]-d-bp-¶ t]-cm-Wv H-_v-kn-Un-b³ ¥m-kv.sS-Iv-ssä-äp-I-Ä F-
¶-dn-b-s -̧Sp¶-Xv D-Â-¡m-̧ X-\w h-gn-bp-m-Ip¶ ¥m-kp-I-fmWv. 

hnhn-[ X-cw ¥m-kpI-Ä 

lmÀ-Uv ¥mkv 

kn-en¡,s]m-«mkyw Im-À-_-tW-äv,Im-Âkyw Im-À-_-tW-äv F¶n-h D-]-tbm-
Kn-̈ mWv lmÀ-Uv ¥m-kv \n-À-½n-¡p-¶Xv. 

tk-̂ v-än ¥mkpw _pÅ-äv {]q-^v ¥m-kp-w 

hm-l-\-§-fp-sS Nn-Ãp-I-fn-Â D-]-tbm-K-s¸-Sp-¯p-¶ ¥m-kp-I-fmWv tk-̂ v-än 
¥m-kv F-¶v A-dn-b-s¸-Sp-¶ sSw-t]À-Uv ¥m-kv.H-¶n-e-[n-Iw ¥m-kv t¹-äp-I-Ä-
¡n-S-bn-Â ¹m-kv-än-Iv A-\p-_-Ô j-o-äp-I-Ä sh-¨v Nq-Sm-¡n-bm-Wv tk-^v-än 
¥m-kv \n-À-½n-¡p-¶Xv.\n-ch-[n tk-^v-än ¥m-kp-I-Ä tN-À-¯v sh-¨mWv 
_pÅ-äv {]q-^v ¥m-kp-I-Ä \n-À-½n-¡p-¶Xv. 

¥mkpw \n-d-§fpw 

¥m-kn-Â \n-d-§-fp-m-¡m-³ hn-hn-[ X-cw cm-k h-kv-Xp-¡-Ä tN-À-¡m-dpv 
Nph-̧ v \n-d-̄ n\v  A-tb¬ HmIv-sskUv,]-¨ \n-d-¯n\v tIm¸-À HmIv-
sskUv,\o-e \n-d-¯n-\v tIm-t_mÄ«v HmIv-sskUv,a-ª \n-dw bp-td-\nbw 
Hm-Iv-ssk-Uv,Hmd-©v I-e-À-¶ Np-h-¸n-\v kn-Â-h-À lm-sse-Uv,]m-Â \n-d-



¯n\v Bân a-Wnbpw Sn³ HmIv-ssk-Upw,h-be-äv \n-d-¯n-\v a-áojyw HmIv-
ssk-Uv, ISpw a-ª \n-d-¯n-\v Im-Uv-an-bw k-Ä-ss^-Uv,{_u¬ \n-d-¯n-\v 
sk-dnIv HmIv-ssk-Uv Xp-S§n-b hnhn-[ X-cw \n-d-§-fp-]-tbm-Kn-¡p¶p. 

lcn-X c-k-X{´w 

im-kv-{X-̄ n-sâ ]p-tcm-K-Xn-s¡m-̧ w ]m-cn-ØnXn-I {]-iv-\-§fpw h-

À-²n-̈ p h-cn-I-bm-W-tÃm.C-h-bv-¡m-h-iyamb ]-cn-lm-cw ]-e-t¸mgpw 

im-kv-{X-̄ n-\v X-s¶ sh-Ãp-hn-fn-bm-Im-dp-v.Po-h Pm-e-§-fp-sS 

kp-c-£bpw ]m-cn-Øn-Xn-Iam-b t\-«-§fpw Dd-¸v h-cp-¯p-¶ H-cp 

im-kv-{X im-J-bm-Wv lcn-X c-k-X{´w(Green Chemistry).Cu im-

kv-{X im-J-bp-sS h-c-thm-Sv Iq-Sn {]-Ir-Xn-¡v tZm-jw sN-¿p-¶ A-]-

I-S-Im-cn-Ifm-b cm-k-h-kv-Xp¡-sf \n-cp-]-{Z-h-Im-cn-I-fm-¡n am-än 

[m-cmfw ]-cn-Øn-Xn ku-lm-À-±(Eco-friendly) D-Â-¸-¶- \n-À-

½mW¯n-Â im-kv{Xw hn-P-b-§Ä ssI-h-cn-¨p sIm-n-cn-¡p-

¶p.ssP-h C-Ô-\-§-fpw ]m-gv h-kv-Xp-¡-fn-Â \n-¶p-f-f sa-Y-

t\mfpw {Ko³ I-¼yq-«nw-Kpw t]m-se-bp-Å l-cn-X-c-k-X-{´-kw-`m-h-

\-I-Ä ]m-cn-ØnXn-I am-en-\y-§Ä-¡v ]-cn-lm-c-am-bn-s¡m-n-cn-¡p-

I-bm-Wv  

 


