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TESS-India (Ldwy-vk/kkfjr leFkZu d¢ t+fj, v/;kid ä dh f'k{kk) dk mÌs'; gS fo|kFkhZ-d¢afær, lgÒkxh –f"Vd¨.k ä d¢ fodkl esa f'k{kd ä 
dh lgk;rk d¢ fy, eqä f'k{kk lalk/ku ä (OER) d¢ Áko/kku¨a d¢ ek/;e ls Òkjr esa ÁkjafÒd v©j ek/;fed f'k{kd ä dh d{kk ifjikfV; ä esa 
lq/kkj ykukA TESS-India OER f'k{kd ä d¨ Ldwy dh ikBÓiqLrd d¢ fy, lgk;d iqfLrdk Ánku djrs gSaA os f'k{kd ä d¢ fy, viuh 
d{kkv ä esa vius fo|kfFkZ;ksa d¢ lkFk Á;¨x djus d¢ fy, xfrfof/k;k¡ Ánku djrs gSa, ftuesa ;g n'kkZus okys o`Ÿk-v/;;u Òh 'kkfey jgrs gSa fd 
vU; f'k{kd ä }kjk ml fo"k; d¨ dSls i<+k;k x;k, v©j muesa f'k{kd ä d¢ fy, viuh ikB ;¨tuk,¡ rS;kj djus d¢ fy, rFkk fo"k; laca/kh Kku 
d¢ fodkl esa lgk;d lalk/ku Òh tqM+s jgrs gSaA  

TESS-India OER d¨ Òkjrh; ikBÓØe v©j lanÒ¨± d¢ vuqdwy Òkjrh; rFkk varjkZ"Vªh; ys[kd ä d¢ lg;¨x ls rS;kj fd;k x;k gS v©j 
;s v‚uykbu rFkk ÇÁV mi;¨x d¢ fy, miyC/k gSa (http://www.tess-india.edu.in)A OER Òkx ysus okys ÁR;sd Òkjrh; jkT; d¢ 
fy, mi;qä, dÃ laLdj.k ä esa miyC/k gSa v©j mi;¨xdrkZv ä d¨ bUgsa viukus rFkk viuh LFkkuh; t:jr¨a ,oa lanÒ¨± dh iwÆr d¢ fy, mudk 
vuqdwyu djus d¢ fy, v©j LFkkuh;dj.k djus d¢ fy, vkeaf=r fd;k tkrk gSA 

TESS-India eqä fo'ofo|ky;, fczVsu d¢ usr`Ro esa rFkk fczVsu dh ljdkj }kjk foŸk-i¨f"kr gSA 

ohfM;¨ lalk/ku 

bl bdkÃ esa dqN xfrfof/k;¨a d¢ lkFk fuEufyf[kr vkbd‚u fn;k x;k gS: . ;g n'kkZrk gS fd vkid¨ fof'k"V 'kS{kf.kd Fkhe d¢ fy, 
TESS-India d¢ ohfM;¨ lalk/ku¨a d¨ ns[kus esa blls enn feysxhA  

TESS-India d¢ ohfM;¨ lalk/ku Òkjr esa fofÒé Ádkj dh d{kkv ä d¢ lanÒZ esa Áeq[k 'kS{kf.kd rduhd ä dk lfp= o.kZu djrs gSaA gesa 
mEehn gS fd os vkid¨ blh rjg d¢ v H;kl ä d¢ lkFk Á;¨x djus d¢ fy, Ásfjr djsaxsA bUgsa ikB-vk/kkfjr bdkb; ä d¢ ek/;e ls vkid¢ dk;Z 
vuqÒo esa bt+kQ+k djus v©j c<+kus d¢ fy, j[kk x;k gS, ysfdu vxj vki mu rd igq¡p cukus esa vleFkZ jgrs gSa r¨ crk nsa fd os mud¢ lkFk 
,dh—r ugÈ gSaA  

TESS-India d¢ ohfM;¨ lalk/ku ä d¨ TESS-India dh osclkbV http://www.tess-india.edu.in/ ij v‚uykbu ns[kk ldrk 
gS ;k Mkmuy¨M fd;k tk ldrk gS)A fodYi d¢ r©j ij, vki bu ohfM;¨ rd lhMh ;k ese¨jh dkMZ ij Òh igq¡p cuk ldrs gSaA  

laLdj.k 2.0 
All India - Hindi

SS12v1 

r`rh; i{k¨a dh lkefxz;¨a v©j vU;Fkk dfFkr d¨ N¨M+dj, ;g lkexzh fØ,fVo d‚eUl ,fVªC;w'ku-'ks;j,ykbd ykblasl d¢ varxZr miyC/k 
djkÃ xÃ gS: http://creativecommons.org/licenses/by-sa/3.0/ 
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;g bdkÃ fdl ckjs esa gS 
foKku d¨ izk;% ,d ‘dfBu fo"k;’ crk;k tkrk gSA tc ek/;fed fo|ky; d¢ fo|kFkhZ ifCyd ijh{kkv¨a dk lkeuk djus gSa, rc foKku 
d¢ {ks= esa lQyrk, mudh vewrZ vo/kkj.kkv ä v©j e‚My¨a d¨ lapkfyr djus dh {kerk v©j fxuus vkSj la[;k lk{kj v©j rF;kRed Kku d¢ <k¡ps 
d¨ ;kn djus esa l{ke g¨us ij fuÒZj gSA f'k{kd fo|kfFkZ;ksa d¨ vR;f/kd ifj"—r ekufld e‚My¨a d¨ cukus esa enn djus d¢ fy, lajfpr vuqÒo 
Ánku djrs gq, ewrZ ls vewrZ fopkj dh v¨j ys tkdj mudh le> d¨ lq/kkjus esa enn djrs gSaA  

LFkwy e‚My fdlh Á.kkyh d¢ Òkx¨a dk Áfrfuf/kRo djus d¢ fy, ewrZ oLrqv¨a dk mi;¨x djrs gSaA ekufld e‚My Á.kkfy; ä v©j ÁfØ;kv ä 
dk Áfrfuf/kRo djus okys Òh gks ldrs gS ysfdu lkekU;r% ij Ò©frd e‚My dh rqyuk esa vf/kd vewrZ g¨rs gSaA os ewrZ g¨us d¢ ctk; ;¨tukc) 
g¨rs gSa v©j izk;% fp= v©j lehdj.k ä dk mi;¨x djrs gSaA d{kk dh ikBÓiqLrd dk v/;k; ‘dkcZu ,oa mld¢ ;©fxd’, vk.kfod lajpuk dk 
Áfrfuf/kRo djus okys fofÒé rjhd ä ls fo|kfFkZ;ksa dk ifjp; djkrk gSA ;fn fo|kfFkZ;ksa d¨ fo"k; dh viuh le> esa dq'ky cuuk gS r¨ mUgsa 
vk.kfod lajpukv ä d¢ ekufld e‚My¨a dk ÁÒkoh mi;¨x djus dh vko';drk gSA lÒh e‚My¨a dh viuh rkdr v©j lhek,¡ g¨rh gSa budk irk 
gksuk pkfg,A 

bl bdkÃ esa dkcZu v©j mld¢ ;©fxd ä d¢ lanÒZ esa ekufld e‚My d¨ fodflr djus d¢ fy, vkid¢ fo|kfFkZ;ksa dh enn djus ij /;ku d¢afær 
g¨xkA ekufld e‚My fodflr djus d¢ ckjs esa vki t¨ lh[ksaxs og vU; fo"k; ä ij Òh ykxw g¨ ldrk gSA  

vki bl bdkÃ esa D;k lh[k ldrs gSa 
• dkcZu jlk;u foKku d¢ dqN igyqv¨a d¢ ckjs esa, ftUgsa fo|kFkhZ izk;% pqu©rhiw.kZ ikrs gSaA
• fdl Ádkj mi;qä ekufld e‚My¨a dk fodkl dkcZu ;©fxd ä d¢ ckjs esa lh[kus dk egRoiw.kZ Hkkx gSA
• dkcZu v©j mld¢ ;©fxd¨a d¢ ckjs esa i<+krs le; vki fdl Ádkj ekufld e‚My¨a d¢ fodkl esa enn d¢ fy, Ò©frd e‚My¨a dk mi;¨x dj

ldrs gSaA

;g –f"Vd¨.k D; ä egRoiw.kZ gS 
dkcZu ;©fxd ä dk v/;;u dqN ,slk gS t¨ dÃ fo|kfFkZ;ksa d¨ pqu©rhiw.kZ yxrk gSA blesa lh[kus d¢ fy, uÃ 'kCnkoyh gS, rFkk lh[kus dh 
lQyrk ;©fxd¨a d¢ xq.k/ke¨± d¨ mudh vk.kfod lajpuk ls t¨M+ ikus ij fuÒZj djrh gSA fo|kfFkZ;ksa d¨ jklk;fud vfÒfØ;kv¨a dk 
Áfrfuf/kRo djus d¢ fy, ekufld e‚My ä d¨ cuk, j[kuk v©j muesa ifjorZu djuk g¨xk v©j mUgsa vfÒdkjd¨a dh vk.kfod lajpuk d¢ ckjs esa 
/;ku j[kuk iwoZ Kku g¨xkA  

foKku d¢ 'ks"k Òkx d¢ leku gh, tc fo|kFkhZ dkcZu v©j mld¢ ;©fxd ä d¢ ckjs esa tkusaxs rc mUgsa ewrZ vuqÒo v©j iwoZ f'k{kk ls 'kq:vkr djus 
dh t:jr g¨xhA mUgsa /khjs&/khjs vewrZ –f"Vd¨.k fodflr djus esa enn dh t:jr gSA bl bdkÃ esa xfrfof/k;k¡ v©j dsl LVMh  vkid¨ og 
lgk;rk Ánku djsaxsA ÁkjaÒ esa, vki dqN f=-vk;keh vk.kfod uewus vius fo|kfFkZ;ksa d¨ fn[kk ldrs gSa, ysfdu fQj Òh mUgsa ,d gh lajpuk 
dk Áfrfuf/kRo djus okys okLrfod f=-vk;keh vk.kfod lajpukv ä v©j f}-vk;keh fp=¨a d¢ chp laca/k LFkkfir djus dh t:jr gSA 
fo|kfFkZ;ksa d¨ ugha d¢oy bu js[kkfp= ä dh jhfr; ä d¨ lh[kuk g¨xk, ijUrq fp= ä esa ftls ugÈ fn[kk;k x;k gS fQj Òh t¨ LFkkfir xq.k/ke¨± d¢ 
fy, Áklafxd gS, mls ;kn j[kuk g¨xkA 

1 dkcZu ;©fxd ä dk Áfrfuf/kRo djus d¢ fy, fofÒé Ádkj d¢ e‚My ä dk 
mi;¨x djuk 
tc fo|kFkhZ dkcZu ;©fxd ä dk Áfrfuf/kRo djus d¢ fy, bysDVª‚u M‚V lajpukv ä dk mi;¨x djuk lh[ksaxs, rc ;s js[kkfp= CH4 ;k C2H6 
tSls vk.kfod lw= d¨ ÁR;sd Ádkj d¢ ijek.kq d¢ fy, la;ksth bysDVª‚u dh la[;k dks ca/k¨a dh la[;k ls t¨M+saxsA  

tSls gh ;g vo/kkj.kk LFkkfir g¨ tkrh gS, bysDVª‚u M‚V lajpuk,¡ ljy v.kqv ä d¢ vykok fdlh vU; dk Áfrfuf/kRo djus dk lqfo/kktud 
rjhd+k ugÈ jg tk,¡xs, D;¨afd o`Ÿk v©j Çcnqv ä dh vf/kdre la[;k /;ku ÒVdk ldrh gSA ;g fQj ls vfHkfØ;kvksa dks fØ;kfof/k lh[krs 
le; mi;ksxh fl) gksrh gSA ysfdu vc d¢ fy, uewus dk Á;¨tu fl) g¨ x;k gS v©j fo|kFkhZ ,d js[kk ls ÁR;sd lgla;¨td ca/k dk 
Áfrfuf/kRo djus okyh vk.kfod lajpuk d¢ fp= dk mi;¨x djuk 'kq: dj nsrs gSaA 

;s n¨u ä gh e‚My fdlh v.kq esa ca/k ä dh la[;k dh igpku djrs gSa, ysfdu os v.kq d¢ okLrfod vkdkj d¢ ckjs esa ;k ;g tkudkjh ugÈ nsrs gSa 
fd v.kq d¢ vo;o ,d nwljs d¢ lkis{k Äweus esa l{ke gSaA fo|kfFkZ;ksa us igys ls lh[kk gS fd xSl esa d.k ,d nwljs d¢ lkis{k rst+h ls xfr'khy 
g¨rs gSa, ysfdu v.kqv ä d¨ cl rst+h ls xfr'khy x¨ys ekuk gSA jlk;u 'kkL= dk vkxs v©j v/;;u djus okys vojä LisDVª̈ Ld¨ih ¼Infra-
Red Spectroscopy½ d¢ ckjs esa lh[ksaxs v©j v.kqv ä d¢ vanj cU/ku fo”ks’k d¢ pkj¨a v¨j xfr v©j daiu d¨ o.kZØeh; fo'ks"krkv ä 
¼Spectral feature½ ls t¨M+saxsA d{kk X d¢ fo|kFkhZ vc Òh ekufld e‚My¨a d¢ Á;¨x ds fy, fodflr dj jgs gSaA ;|fi igys pj.k d¢ 
:i esa mUgsa ;g tkuus dh t:jr gS fd mud¢ }kjk Á;qä fp= f=-vk;keh vk.kfod lajpuk dk f}-vk;keh lajpuk ds :i esa Áfrfuf/kRo dj 
jgs gSaA 
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dkcZu ;©fxd ä d¢ ckjs esa lh[kus esa fo|kfFkZ;ksa dh leL;kv ä esa ls ,d gS fd os dÒh-dÒh fdlh lajpuk d¨ v{kj'k% eku ysrs gSaA mnkgj.k d¢ 
fy,, tc mUgsa fn, x, lw= d¢ fy, lajpukRed leko;o rS;kj djus d¢ fy, dgk tkrk gS, r¨ dÃ fo|kFkhZ ;g ugÈ ns[k ikrs gSa fd mud¢ 
}kjk rS;kj dh xÃ lajpuk,¡ lerqY; gSaA tc fo|kFkhZ v.kq dk LFkwy e‚My v©j mldk Äw.kZu ns[k ysa rks fQj ,slk djuk cgqr vklku gSA  

[;fn vkid¨ ,sls daI;wVj vuqÁ;¨x¨a rd igq¡p gkfly gS t¨ fo|kfFkZ;ksa d¨ vk.kfod lajpuk rS;kj djus v©j mUgsa Äwers gq, ns[kus dk volj 
nsrs gSa, r¨ ;g Òh cgqr mi;¨xh g¨ ldrk gSA] 

fopkj d¢ fy, #d¢a

• vkid¨ mi;¨x d¢ fy, fdl Ádkj d¢ vk.kfod uewus ;k vk.kfod e‚My fdV miyC/k gSa? D;k os ‘x¨yd v©j
NM+h’ e‚My ;k ‘Lisl Òjus okys’ e‚My gSa (fp= 1)?

• fdV ls vkius fdu vk.kfod e‚My¨a dk fuekZ.k fd;k gS?

• ;fn vk.kfod e‚My fdV ä rd vkid¨ igq¡p gkfly ugÈ gS, r¨ ,d fodYi d¢ :i esa vki D;k bLrseky dj ldrs
gSa?

fp=fp=fp=fp= 1 ‘x¨yd v©j NM+h’ v©j ‘Lisl Òjus okys’ vk.kfod e‚My fdV 

dsl LVMhdsl LVMhdsl LVMhdsl LVMh 1: vk.kfodvk.kfodvk.kfodvk.kfod e‚My¨ae‚My¨ae‚My¨ae‚My¨a dhdhdhdh fp=¨afp=¨afp=¨afp=¨a lslslsls rqyukrqyukrqyukrqyuk djukdjukdjukdjuk 
Jherh xqIrk us dqN vk.kfod e‚My¨a dk fuekZ.k fd;k v©j budh lajpukv ä d¢ fp= ä ls rqyuk dhA 

eSa fØ;kRed lewg¨a d¢ ckjs esa i<+kuk pkgrh Fkh, v©j vius fiNys vuqÒo ls, eSa tkurh Fkh fd ;fn eSa d¢oy lajpukv¨a d¢ fp= ä d¢ mi;¨x ij 
fuÒZj d:¡xh, r¨ vf/kdka'k fo|kFkhZ ;g ns[k ikus esa vleFkZ g äxs fd dqN ÁfrLFkkid fLFkfr;k¡ okLro esa cjkcj gSaA eSaus fØ;kRed lewg¨a d¢ 
ckjs esa lh[kus dh rS;kjh esa fo|kfFkZ;ksa d¨ ,sYdhu d¢ ckjs esa igys ls Kkr tkudkjh d¢ iqu% ijh{k.k d¢ fy, vk.kfod e‚My ä dk mi;¨x djus 
dk Q+Slyk fd;kA lkFk gh, eSa viuh d{kk d¨ ;kn fnykuk pkgrh Fkh fd ikBÓiqLrd esa fp= fdlh v.kq dh lajpuk dk Áfrfuf/kRo djus dk 
d¢oy ,d gh rjhdk gSaA LFkwy e‚My¨a dk mi;¨x djus ls mUgsa fp= dk mi;¨x djus esa 'kkfey dqN lhekv ä dk ,glkl gks ldsxkA 

ikB ls igys, eSaus ,d ehFksu v.kq v©j ,d gsDlsu v.kq dk ,d e‚My rS;kj fd;kA eSaus gsDlsu v.kq d¨ n`f’V ls nwj j[kk v©j viuh d{kk d¨ 
ehFksu v.kq dk e‚My fn[kkdj ikB i<+kuk 'kq: fd;kA eSaus muls dgk fd ;g ehFksu dk ,d vk.kfod e‚My gS v©j muls iwNk fd mUg¨aus 
mld¢ ckjs esa D;k u¨fVl fd;k gS\ mUg¨aus eq>s crk;k fd os IykfLVd dh NM+̈ a d¢ lgkjs ,d dkys x¨yd ls tqM+s pkj lQ+¢n x¨yd ns[k 
ldrs gSaA mUg¨aus dgk fd os pkj lQ+¢n x¨yd 'kk;n gkbMª̈ tu ijek.kq gSa, dkyk x¨yd 'kk;n ,d dkcZu ijek.kq gS v©j NM+ ¼fp= esa 
js[kkv ä dh rjg½ ca/k gSaA  

bld¢ ckn, eSaus mu lcls ikBÓiqLrd esa fp=ksa okyh lkj.kh d¨ ns[kus d¢ fy, dgk v©j iwNk, ‘vki lkj.kh esa t¨ ns[k ldrs gSa mlls e‚My 
esa D;k vyx gS?’ fdlh us tokc ugÈ fn;kA ‘d¨.k ä d¨ ns[k¨’, eSaus dgkA ‘D;k vki d¨Ã led¨.k ns[k ldrs gSa? D;k v.kq lery gS?’ vc 
os tkurs Fks fd mUgsa fdl ij x+©j djuk gS, fuf'pr :i ls os ns[k ldrs Fks fd e‚My lery ugÈ Fkk, cfYd ;FkklaÒo ,d nwljs ls nwjh ij 
lÒh gkbMª̈ tu ijek.kqv ä d¢ lkFk ,d prq’Qydh; vkdkj (Tetrahedral) dk xBu fd;k FkkA  

eSaus og nwljk e‚My ckgj fudkyk t¨ eSaus ikB i<+kus ls igys rS;kj fd;k FkkA eSaus vius ,d fo|kFkhZ ls dgk, ‘fdrus dkcZu ijek.kq v©j 
fdrus gkbMª̈ tu ijek.kq gSa, bldh fxurh dj¨ rFkk d{kk esa ckdh y¨x ä d¨ crkv¨A’ fQj eSaus iwNk fd mud¢ fopkj esa og D;k g¨ ldrk gS\ 
mUg¨aus gsDlsu d¢ :i esa mldh igpku dh, D;¨afd mlesa Ng dkcZu ijek.kq FksA  

geus fQj ls n¨u¨a e‚My¨a d¨ ns[kk v©j lkj.kh esa fp= ls mudh rqyuk dhA bl ckj, esjs fo|kFkhZ eq>s ;g crkus d¢ fy, rS;kj Fks fd ;s 
vk.kfod uewus fuf'pr :i ls lery ugÈ Fks, v©j njvly Fk¨M+k Äqekonkj ut+j vkus yxsA v.kq dh ‘jh<+’ lh/kh ugÈ Fkh; ÁR;sd esa dkcZu 
ijek.kq pkj¨a v¨j Äwe ldrs Fks, blfy, gkbMª̈ tu ijek.kq v©j mud¢ ca/k fdlh uko ;k gokÃ tgkt ij Á¨isyj dh rjg FksA 

eSaus ,d fo|kFkhZ d¨ ehFksu dk e‚My fn;k v©j mls C;wVsu v.kq esa cnyus d¢ fy, dgkA lkFk gh, eSaus ,d fo|kfFkZ;ksa d¨ gsDlsu dk e‚My 
fn;k v©j mls C;wVsu v.kq d¢ ,d v©j e‚My esa cnyus d¢ fy, dgkA  

bl Ádkj rc esjs ikl n¨ ,d leku C;wVsu v.kq FksA eSaus le>k;k fd ,d Dy¨jhu ijek.kq ls gkbMª̈ tu ijek.kqv ä d¨ izfrLFkkfir djd¢ u;k 
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dkcZu ;©fxd cukuk laÒo Fkk v©j ge ,d Çyd Çcnq d¢ lkFk ,d gjs jax d¢ x¨yd dk mi;¨x djd¢ e‚My ä esa Dy¨jhu ijek.kq dk 
Áfrfuf/kRo djsaxsA eSaus n¨ fo|kfFkZ;ksa d¨ ,d ‘C;wVsu v.kq’ v©j ,d ‘Dy¨jhu ijek.kq’ fn;k v©j muls ,d u;k v.kq cukus d¢ fy, dgkA 

n¨u¨a fo|kfFkZ;ksa us v.kq d¢ ,d N¨j ij ,d gkbMª̈ tu ijek.kq d¨ ÁfrLFkkfir fd;k FkkA eSaus n¨u ä e‚My ä d¨ Åij mBk;k ftlls lc ns[k 
ld¢a ‘D;k os ,d leku gSa ;k vyx-vyx?’ eSaus iwNkA D;¨afd ,d gkbMª̈ tu nwljs gkbMª̈ tu d¢ foijhr fljs esa Árhr g¨ jgk Fkk, lcus 
l¨pk fd og vyx g¨ ldrk gSA eSaus v.kq dh ‘jh<+’ d¢ vklikl d¢ v.kqv ä d¨ Äqek;kA v.kq d¢ flj¨a d¨ Äqek;k rc mUg¨aus ;g eglwl fd;k 
fd okLro esa v.kq ,d leku gh FksA eSaus lajpuk d¢ rhu fp= [kÈps t¨ vyx ut+j vk jgs Fks ysfdu okLro esa ,d gh vk.kfod lajpuk dk 
fu:i.k dj jgs Fks [fp= 2]A 

fp=fp=fp=fp= 2 ,d gh vk.kfod lajpuk d¢ rhu fu:i.k 

eSaus vius fo|kfFkZ;ksa ls iwNk fd eSa fdl rjg v.kqv¨a d¨ ,d nwljs ls vyx cuk ldhA dqN iy l¨pus d¢ ckn, fdlh us lq>k;k fd Jà[kyk 
d¢ chp esa dkcZu ls tqM+s gkbMª̈ tu d¨ ÁfrLFkkfir djus ls v.kq vyx cu ldrk gSA eSaus lajpuk dk ,d fp= cuk;k [fp= 3]A 

fp=fp=fp=fp= 3 ffffp= 1 dh vk.kfod lajpuk dk ,d oSdfYid fu:i.k 

fQj ,d fo|kFkhZ us lq>ko fn;k fd ge Dy¨jhu ijek.kq d¨ ,d v©j dkcZu ijek.kq ij LFkkukarfjr dj ldrs gSaA geus bld¨ vktek;k, 
v©j ;g okLro esa vyx FkkA nwljs e‚My dk mi;¨x djrs gq, v©j Dy¨jhu ijek.kq dk LFkku cnyrs gq, ftlls og fdlh ,d dkcZu 
ijek.kq d¢ chp ls tqM+s, geus ;g Òh LFkkfir fd;k fd uewus d¨ ,d ckj Äqekus d¢ ckn chp okys dkcZu ijek.kqv¨a d¨ vU; ls vyx 
igpkuuk vlaÒo gS, Òys gh fp= vyx yx ldrs gSa [fp= 4]A 

fp=fp=fp=fp= 4 fp= 3 dh vk.kfod lajpuk dk ,d oSdfYid fu:i.k    

gkyk¡fd esjs ikl d¢oy ,d gh e‚MÇyx fdV gS, ysfdu esjs fopkj esa fo|kfFkZ;ksa d¢ lkFk mld¢ mi;¨x us mUgsa LFkwy e‚My ä v©j iqLrd d¢ 
fp=¨a d¢ chp d¢ fj'rs d¨ le>us esa enn dhA pw¡fd eSaus vius ikB ä esa e‚My ä dk mi;¨x fd;k gS, eSa fo|kfFkZ;ksa d¨ lewg¨a esa O;ofLFkr dj 
ldrh gw¡ v©j ÁR;sd lewg d¨ e‚MÇyx fdV d¢ lkFk jpus dk e©dk ns ldrh gw¡A 

xfrfof/k 1: e‚Myksa dk fuekZ.k djuk 

;g xfrfof/k vkid¨ viuh ;¨tuk fodflr djus v©j d{kk esa i<+kus esa enn djsxhA 

bl xfrfof/k d¢ fy, vkid¨ ,d vk.kfod e‚MÇyx fdV (‘x¨yd v©j NM+h’ Ádkj ;k ‘txg Òjus okyk’ Ádkj) dh t:jr g¨xhA 
oSdfYid :i ls, vki ca/k ä v©j ijek.kqv ä dk Áfrfuf/kRo djus d¢ fy, VwFkfid v©j Dys e‚MÇyx dk mi;¨x dj ldrs gSaA 

lacfU/kr d{kk X dh ikB~; iqLrd esa dkcZu vkSj mlds ;kSfxd ikB ls tksM+ dj ns[ksaA   

lacaf/kr ikB~; iqLrd esa dkcZu dh prq’Qydh; lajpuk dks ns[ksaA ,d v.kq d¢ dkcZu dadky d¨ v©j fQj laiw.kZ v.kq d¨ n'kkZrs gSaA  
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• igys dadky fn[kkuk fdl Ádkj v.kqv ä dh lajpuk le>us esa fo|kfFkZ;ksa dh enn dj ldrk gS?

• vius fo|kfFkZ;ksa d¢ lkFk bu js[kkfp=¨a ij ppkZ djrs le; vki fdu fo'ks"krkv ä dh v¨j /;ku vkdÆ"kr djsaxs?

• js[kkfp= 'kkf[kr lajpuk d¢ ckjs es D;k lq>krs gSa?

vc lacfU/kr ikB esa fn[kkbZ lajpukvksa ls ÁR;sd d¢ fy, e‚My rS;kj djsaA ikBÓiqLrd esa lacaf/kr fp=¨a ls bu e‚My ä dh rqyuk djsaA 

• ;s fdu ek;u¨a esa ,d leku gSa?

• ;s fdu ek;u¨a esa vyx gSa?

• ;fn] vkid¨ viuh d{kk esa mUgsa fn[kkuk g¨, r¨ bu e‚My ä dh fdu fo'ks"krkv ä dh v¨j vki /;ku vkdÆ"kr djsaxs? vki ;g dSls
djsaxs?

2 lkekU;hdj.k v©j iwokZuqeku fy, ekufld e‚My ä dk Á;¨x fØ;kRed u 
gksdj izfrLFkk;h gksuk pkfg,A 
dkcZu d¢ jlk;fud xq.kksa esa ls ,d gS fd vla[; ;©fxdA ;fn gesa O;fäxr :i ls ÁR;sd ;©fxd d¢ ckjs esa tkuus g¨ r¨ fofÒé ;©fxd ä dh 
Òkjh la[;k d¢ dkj.k v/;;u cgqr dfBu g¨xkA l©ÒkX; ls, lkekU; <k¡pkxr fo'ks"krkv ä v©j lkekU; jklk;fud xq.k/ke¨± d¨ lk>k djus 
okys lewg¨a esa ;©fxd ä d¨ O;ofLFkr djuk laÒo gSA buesa ls lcls ljyre mnkgj.k ,Yd¢u gSa, ftUgsa CnH2n+2 d¢ lkekU; lw= }kjk 
fu:fir fd;k tk ldrk gSA tc ge lkekU; fo'ks"krkv ä d¨ igpku tk,¡, r¨ ge iwokZuqeku yxkuk 'kq: dj ldrs gSa fd fdlh fo'ks"k ifjokj 
esa ;©fxd fdl Ádkj O;ogkj djsaxs ftldk vk/kkj ifjokj d¢ ,d ;k n¨ lnL;¨a d¢ O;ogkj d¢ ckjs esa tSls v.kq d¢ æO;eku ds varj d¢ ÁÒko 
d¢ ckjs esa tkudkjh g¨xhA  

dkcZu ;©fxd ä d¢ lkekU;hdj.k v©j mud¢ ckjs esa iwokZuqeku yxkus d¢ fy,, vkid¢ fo|kFkhZ ltkrh; J`a[kyk v©j fØ;kRed lewg¨a dh 
vo/kkj.kkv ä d¨ ykxw djuk lh[ksaxsA 

mud¢ }kjk fuÆer fd;k tkus okyk ÁFke ekufld e‚My g¨xk fd ltkrh; J`a[kyk dk ÁR;sd lnL; ,d gh lkekU; vk.kfod lw= d¨ lk>k 
djrk g¨A tSls fd ,sYd¢u¨a d¢ fy, CnH2n+2 ;k ,sYdhu ä d¢ fy, CnH2n. bu J`a[kykv ä esa ls ÁR;sd d¢ fy,, v.kq esa ,d –CH2 bdkÃ 
t¨M+us ls J`a[kyk dk nwljk v.kq mRié g¨xkA 

vkid¢ fo|kfFkZ;ksa d¨ ftl vxys ekufld e‚My dh t:jr g¨xh, og gS fd vki ,d Dy¨jhu ;k cz̈ ehu ijek.kq fØ;kRed@izfrLFkk;h 
dgykus okys dkcZu ijek.kq ls tqM+s gkbMª̈ tu ijek.kqv ä esa ls fdlh ,d d¨, ;k ikBÓiqLrd esa fn;s x;s fØ;kRed lewgksa okyh lkj.kh esa 
n'kkZ, x, vU; lewg¨a esa ls fdlh ,d d¨ ÁfrLFkkfir djsaA u, ;©fxd d¢ jklk;fud xq.k/keZ bl ij fuÒZj djsaxs fd gkbMª̈ tu ijek.kq d¨ 
ÁfrLFkkfir djus d¢ fy, vki fdl fØ;kRed lewg dk mi;¨x djsaxsA  

bu n¨ e‚My¨a dk la;¨tu vkid¢ fo|kfFkZ;ksa d¨ ,sYd¨g‚y, dkc¨ZfDlfyd vEy ;k vU; jklk;fud ifjokj¨a dh ltkrh; Jà[kyk dk fuekZ.k 
djus dh vuqefr nsrk gS, tSlk fd fØ;kRed lewgksa okyh lkj.kh esa n'kkZ;k x;k gSA ltkrh; Jà[kyk esa izR;sd ;©fxd d¢ jklk;fud xq.k/keZ 
Jà[kyk d¢ lÒh vU; ;©fxd ä d¢ leku g¨axsA 

;s fo|kfFkZ;ksa d¨ le>us d¢ fy, dfBu vo/kkj.kk,¡ g¨ ldrh gSa, blfy, ÁR;sd ikB esa uÃ tkudkjh dh N¨Vh ek=k d¢ lkFk, N¨Vs ‘Hkkxksa’ esa 
lkexzh dk ifjp; djokus dk Á;kl djuk mi;¨xh g¨xk, ftlls fo|kfFkZ;ksa d¨ tkudkjh lalkf/kr djus v©j iSVuZ le>us d¢ fy, i;kZIr 
le; feysA  

dsl LVMhdsl LVMhdsl LVMhdsl LVMh 2: fp=¨afp=¨afp=¨afp=¨a v©jv©jv©jv©j ekufldekufldekufldekufld e‚My¨ae‚My¨ae‚My¨ae‚My¨a d¢d¢d¢d¢ ek/;eek/;eek/;eek/;e lslslsls ltkrh;ltkrh;ltkrh;ltkrh; J`a[kykJ`a[kykJ`a[kykJ`a[kyk dkdkdkdk f'k{k.kf'k{k.kf'k{k.kf'k{k.k djukdjukdjukdjuk    
Jh cylkjk us ltkrh; Jà[kyk d¢ ckjs esa i<+kus d¢ fy, fp= v©j ekufld e‚My¨a dk bLrseky fd;kA 

eSaus ltkrh; Jà[kyk d¢ fopkj ls vius fo|kfFkZ;ksa dk ‘dusD'ku igpkusa’ [ksy d¢ ek/;e ls ifjp; djokus dk fu.kZ; fy;kA eSaus lcls viuh 
ikBÓiqLrd d¨ can djus d¢ fy, dgk v©j CySdc¨MZ ij ehFksu, ÃFksu v©j Á¨isu d¢ fy, vk.kfod lw= fy[krs gq, 'kq:vkr dh&  

CH4 C2H6 C3H8 

eSaus vius fo|kfFkZ;ksa ls dgk, ‘blh Øe esa vxys n¨ v.kqv ä dk iwokZuqeku yxk,¡ v©j crk,¡ fd vkius fdl Ádkj mldh x.kuk dhA’ 

mUg¨aus eq>s crk;k fd vxys n¨ v.kqvksa C4H10 rFkk C5H12 g¨ ldrs gSa, v©j izR;sd esa vkid¨ ,d C rFkk n¨ H t¨M+us g¨axsA 

fQj eSaus iwNk, ‘x.kuk djsa fd ;fn eSaus C10 ls 'kq:vkr dh, r¨ mŸkj D;k g¨xk\ v©j crk,¡ fd ;g mŸkj mUgsa dSls ÁkIr gqvk\’ eSaus fdlh 
,d dk mŸkj pquus ls igys, mUgsa mŸkj ij t¨M+h esa ppkZ djus d¢ fy, dgkA 

jfo us eq>s crk;k fd mŸkj C10H22 g¨uk pkfg,, v©j esjs fo|kfFkZ;ksa esa ls ,d us dgk fd C d¢ fy, vkid¢ ikl t¨ Òh la[;k g¨, mls 
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nqxquk djuk g¨xk v©j 2 t¨M+uk g¨xk rkfd vkid¨ H dh la[;k ÁkIr g¨ ld¢A eSaus bls CnH2n+2 d¢ :i esa fy[kk, fQj muls dgk fd 
;g ml ifjokj dk lkekU; lw= gS bls ,sYd¢u ä d¢ uke ls tkuk tkrk gSA bl Ádkj d¢ ifjokj d¨ Òh ltkrh; Jà[kyk dgk tkrk gSA 

eSaus vius fo|kfFkZ;ksa ls ;g Òh pkgk fd mUg äus bu n¨ Jà[kykv ä esa v.kqv¨a d¢ lajpukRed fp=¨a ij vÒh t¨ ppkZ dh Fkh mls lquk,¡, D;¨afd 
mUgsa ,d gh v.kq dk fu:i.k djus d¢ n¨u¨a rjhd¨a d¨ igpkuus dh vko';drk g¨xhA 

eSaus CH4 v©j C2H6 d¢ fy, lajpukRed fp= Ánku fd, v©j lcls C4H10 rFkk C5H12 d¢ fp= cukus d¨ dgkA pw¡fd ltkrh; 
Jà[kyk d¢ fu;e¨a d¨ os igys gh le> pqd¢ Fks, blfy, izR;sd d¨Ã vklkuh ls blesa lQy jgsA  

eSaus lq>ko fn;k fd vxyh ckj tc os baVjusV dSQ+¢ tk,¡ r¨ os dkcZu v.kqv ä d¢ dqN fp=¨a dk irk yxk,¡ ftlls os mud¨ fu:fir djus d¢ 
fofÒé rjhd+̈ a d¨ ns[k ld¢aA 

xfrfof/k 2: fØ;kRed lewgksa ds lkFk e‚Myksa dk foLrkj djuk 

;g xfrfof/k vkid¨ viuh ;¨tuk fodflr djus v©j d{kk esa i<+kus esa enn djsxhA 

d{kk X dh ikBÓiqLrd esa fØ;kRed lewg ä dh lwph d¨ ns[ksaA ;g ,d Á¨isu v.kq ls ,d ;k vf/kd gkbMª̈ tu ijek.kqv¨a d¢ fy, fØ;kRed 
lewg }kjk ÁfrLFkkiu ÁÒko d¨ n'kkZrk gSA 

1. ;fn vkid¨ ,sYdhu dh ltkrh; Jà[kyk d¨ i<+kus d¢ fy, dsl LVMh 1 dk mi;¨x djuk g¨, r¨ vkid¢ }kjk lajpukRed fp=¨a dk
mi;¨x 'kq: djus d¢ Áeq[k vko”;drk D;k g¨xh? vkid¨ dSls irk pysxk fd vkid¢ fo|kfFkZ;ksa d¢ ikl bl Jà[kyk d¢ fy, lgh
/kkrq e‚My e©twn gSa ;k ugÈ?

2. lkj.kh d¢ lÒh mnkgj.k¨a esa la'k¨f/kr fd, tkus okys 'kq:vkrh lajpuk d¢ :i esa Á¨isu dk mi;¨x D;¨a lgk;d gS?

3. fofÒé fØ;kRed lewg¨a d¢ fy, ltkrh; Jà[kyk ls vius fo|kfFkZ;ksa d¨ ifjfpr djokus esa lgk;d ,d v©j rjhd+k dkMZ dk iSd¢V
miyC/k djokuk gS, ftlesa ls ÁR;sd ij vk.kfod lajpuk dk vyx fp= cuk;k x;k g¨, rFkk fo|kfFkZ;ksa ls ;FkklaÒo 'kh?kz mUgsa
vyx ltkrh; Jà[kykv ä esa Nk¡Vus d¢ fy, dguk gSA ;fn vki ,sYd¨g‚y, ,sfYMgkbM, dhV¨u v©j dkc¨ZfDlfyd ,flM d¨
igpkuus ij dke djuk pkgrs gSa, r¨ vkid¨ bu fØ;kRed lewg¨a esa ls ÁR;sd d¢ fy, vyx Jà[kyk yackÃ okys mnkgj.k ä d¨
'kkfey djuk g¨xkA fuEufyf[kr d¨ vyx ls igpkuus d¢ fy, vki vius fo|kfFkZ;ksa d¢ ikl fdl ekufld e‚My dh e©twnxh dh
mEehn djrs gSa:

• dkc¨ZfDlfyd ,flM ls ,sYd¨g‚y?

• dhV¨u ls ,sYfMgkbM?

• dkc¨ZfDlfyd ,flM ls ,sfYMgkbM?

vf/kd tkudkjh d¢ fy, lalk/ku 1, ‘ikB ä dh ;¨tuk cukuk’ i<+saA 

ohfM;¨: ikB ä dk fu;¨tu djuk 

3 le>us esa enn d¢ fy, fofÒé e‚My¨a ij okil tkuk 
dkcZu v©j mld¢ ;©fxd ä d¢ ckjs esa lh[kus esa, vkid¢ fo|kFkhZ v.kqv ä d¢ ckjs esa tkudkjh dk ¢ fofo/k rjhd+̈ a dk mi;¨x djsaxsA bysDVªku MkWV 
lajpuk ekWMy tks fd prq’la;kstdrk ¼la;kstdrk&4½ ds QyLo:i cukrk gS] tks ckj&ckj iz;ksx esa vkrk gSA cU/k ds fo’k; esa tkudkjh 
iznku djus ds fy, ,d vkSj egRoiw.kZ oS|qr&lajpukRed fp= gks ldrs gSA tc Òh fdlh u, Ádkj d¢ ;©fxd ;k vfÒfØ;k dk ifjp; 
djok;k tk,, fo|kfFkZ;ksa d¨ gky dh vo/kkj.kkv ä d¨ ;kn djus v©j rkt+k djus d¢ fy,, vk.kfod lajpuk esa ls ,d ;k vf/kd e‚My ä ij 
okil tkus dh t:jr g¨rh gSA  

cgqr le; rd, vkid¢ fo|kfFkZ;ksa d¢ fy, bu f}-vk;keh –f"Vd¨.k ä esa ls ,d ;k n¨u¨a i;kZIr g¨ ldrs gSa, ysfdu dÒh-dÒh LFkwy e‚My dk 
mi;¨x djd¢ v.kqv ä dh f=-vk;keh Á—fr d¢ ckjs esa vius fo|kfFkZ;ksa d¨ ;kn fnykuk mi;¨xh g¨ ldrk gSA  

lkcqu ä v©j fMVts±V¨a d¢ ckjs esa lh[krs le;, vkid¢ fo|kFkhZ gSjku g¨ ldrs gSa fd D;¨a felsy dgykus okyh lajpuk,¡ ,d fljs ij ,d Na+ 
d¢ lkFk Vs<+h-es<+h d¢ :i esa fn[kkÃ tkrh gSaA ;k Vs<+h-es<+h D;¨a? ;g ,d jhfr gSA Bhd gS, ysfdu D;¨a? dkcZu ijek.kqv ä dh c<+rh 
la[;k d¢ lkFk ,sYd¢u d¢ LFkwy e‚My dk Á;¨x ;g Li"V dj nsrk gS fd dkcZu ;©fxd dh ‘jh<+’ ,d lh/kh js[kk dh vis{kk Vs<+h-es<+h t+Óknk 
gSA 
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LFkwy e‚My¨a dk mi;¨x fo|kfFkZ;ksa d¨ ;g Hkh ;kn fnykus esa Òh enn dj ldrk gS fd fp= d¢oy v.kq dh lajpuk d¢ dqN igyqv ä dk 
Áfrfuf/kRo djrs gSa, C4H10 dh 'kkf[kr lajpuk d¢ fy, uhps fn;s x;s fp= a, b, c dks ns[ksa rks n¨ dkcZu ijek.kq ,d nwljs d¢ ikl gSa, 
tcfd LFkwy e‚My n'kkZrk gS fd dadky, ,d ls vf/kd /kqjh ij Äw.kZu le:irk d¢ lkFk ,d prq"Qydh; lajpuk cukrs gS (fp= 5)A 

fp=fp=fp=fp= 5 (a) dkcZu dadky dk vkjs[k, (b) lajpuk dk fp= v©j (c) v.kq dk Ò©frd e‚My 

dÒh-dÒh, fo|kfFkZ;ksa d¨ fdlh vfÒfØ;k esa D;k g¨ jgk gS\ ;g le>us esa enn djus d¢ fy, vyx&vyx n`f’Vdks.ksa dk la;¨tu mi;¨xh 
g¨ ldrk gSA mnkgj.k d¢ fy,, fo|kFkhZ lh[krs gSa fd ,sYd¨g‚y d¢ lkFk ÃFksu¨bd ,flM dh vfÒfØ;kv¨a esa ls ,d gS ,LVj v©j ty mRié 
djukA ,sls dÃ rjhd+¢ gSa ftuls vki vius fo|kfFkZ;ksa d¢ lkFk bl vfÒfØ;k dh tk¡p dj ldrs gSa&  

• lkekU;hdj.k v©j iwokZuqekuA ;g vfHkfØ;k ,LVjhdj.k dk ,d mnkgj.k gSA pwafd ÃFksu¨bd ,flM, dkc¨ZfDlfyd ,flM dh ltkrh; Jà[kyk
esa ls ,d gS, vfÒfØ;k ls ges'kk ,LVj v©j ty mRié g¨xk (lkj.kh 1)A

lkj.khlkj.khlkj.khlkj.kh 1 vfÒdkjdvfÒdkjdvfÒdkjdvfÒdkjd   mRiknmRiknmRiknmRikn 

vfÒdkjdvfÒdkjdvfÒdkjdvfÒdkjd    mRiknmRiknmRiknmRikn    

CH3COOH (ÃFksu¨bd ,flM) 

+ 

CH3CH2OH (bFksu‚y) 

CH3COOCH2CH3  (,LVj) 

+ 

H2O  (ty) 

CH3CH2COOH (Á¨iu¨bd ,flM) 

+  

CH3CH2OH  (bFksu‚y)     

CH3CH2COOCH2CH3   (,LVj) 

+ 

H2O    (ty)  

• vk.kfod lajpukv ä d¢ fp= ä dk mi;¨x djd¢ vfÒfØ;k dh tk¡p djuk (fp= 6)A

fp=fp=fp=fp= 6 vk.kfod lajpukv ä d¢ fp=A 

bl vf/kxe d¢ mi;¨x ls vk.kfod lajpuk D;k gSa\ ;g v©j vf/kd Li"V djus esa enn fey ldrh ysaA 
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• fØ;kRed lewg¨a ij /;ku d¢afær djrs gq,, ,sYd¨g‚y dk v‚Dlhtu dkc¨ZfDlfyd ,flM lewg d¢ dkcZu ls layXu g¨rk gS (fp= 7)A

fp=fp=fp=fp= 7 ,sYd¨g‚y fØ;kRed lewg dk v‚Dlhtu ijek.kq 
d‚c¨ZfDlfyd ,flM lewg d¢ dkcZu ls tqM+rk gSA  

;g t+Óknk vewrZ vf/kxe gS, ysfdu ;g n'kkZrk gS fd vfÒfØ;k ‘dgk¡’ ÄfVr g¨rh gS v©j t+̈ j nsrk gS fd 'ks"k vfÒdkjd v.kq vifjoÆrr jgrk 
gSA 

• vfÒdkjd ä d¢ Ò©frd e‚My¨a dk mi;¨x djrs gq,, ;g ÁnÆ'kr djuk fd fdl Ádkj v.kqv ä dk mRiknu djus d¢ fy, ;s v.kq la;¨ftr g¨rs
gSaA ;g bld¨ Li"V djrk gS fd ,sYd¨g‚y fØ;kRed lewg ls gkbMª¨tu fudy tkrk gS v©j ty cukus d¢ fy, dkc Z̈fDlfyd ,flM ds –OH 
lewg d¢ lkFk tqM+ tkrk gSA dqN fo|kfFkZ;ksa d¢ fy,, e‚My¨a dk mi;¨x djrs gq, vfÒfØ;k d¨ ÄfVr g¨rs gq, ns[kuk ÁfØ;k d¨ ;kn djus esa 
lgk;d gks ldrk gSA  

bu e‚My¨a esa ls ÁR;sd, ,d gh ÄVuk d¨ ns[kus dk ,d vyx rjhd+k Ánku djrk gSA 

fopkj d¢ fy, #d¢a

• vki viuh d{kk esa ,LVjhdj.k d¢ fdl e‚My dk bLrseky djsaxs v©j D;¨a?

• egRoiw.kZ tkudkfj; ä v©j vo/kkj.kkv ä ij /;ku d¢afær djus ¢fy, vki fdu Á'u¨a dk Á;¨x djsaxs?

xfrfof/k 3: dkcZu ;©fxd¨a d¢ jklk;fud xq.k/ke¨± d¨ i<+kuk    

;g xfrfof/k vkid¨ dkcZu ;©fxd ä d¢ jklk;fud xq.k/ke¨± d¢ ckjs esa ;¨tuk rS;kj dj ldrs gSA f'k{k.k d¨ fodflr djus esa enn djsxhA 
vki fdlh lg;¨xh d¢ lkFk ppkZ d¢ :i esa bl xfrfof/k d¨ tks laiUu dj ldrs gSA  

• fo"k; d¢ fdlh ,sls ,d igyw ;k [kaM d¨ igpkusa ftld¢ vkid¢ fo|kfFkZ;ksa d¨ dfBu yxus dh lEHkkouk gSA

• bl [k.M esa os d©u-d©u lh egRoiw.kZ vo/kkj.kk,¡ gSa ftUgsa vki pkgsaxs fd vkid¢ fo|kFkhZ ;kn j[ksa?

• os d©u-d©u ls ekufld e‚My ;k vo/kkj.kk,¡ gSa ftUgsa vkid¢ fo|kfFkZ;ksa d¨ le>us d¢ fy, Á;¨x djuk g¨xk? buesa ls fo|kFkhZ
fduls igys ls ifjfpr gSa v©j igys bLrseky fd;k gS?

• D;k] os fdUgÈ vfrfjä ekufld e‚My ä d¨ fodflr djus esa vkidh enn pkgrs gS\

• vki bls vius fo|kfFkZ;ksa d¢ le{k fdl Ádkj ÁLrqr djsaxs?

• vki bysDVª‚u M‚V e‚My, vk.kfod lajpukv ä d¢ fp= ;k LFkwy e‚My ä esa ls D;k&D;k mi;¨x djsaxs?

• egRoiw.kZ tkudkfj; ä dh v¨j vius fo|kfFkZ;ksa dk /;ku vkdf’kZr djus d¢ fy, vki fdu Á'u¨a dk mi;¨x djsaxs?

• vki ikB esa fo|kFkhZ dh Òkxhnkjh d¨ dSls c<+k ldrs gSa?

• D;k vki vius fo|kfFkZ;ksa d¨ CySdc¨MZ ij fp= cukus d¢ fy, dg ldrs gSa?

• vius fo|kfFkZ;ksa d¨ vfÒfØ;kv ä dh O;k[;k djus d¢ fy,?

• D;k vki bl fo"k; d¢ ckjs esa ,d-nwljs d¢ iz”uksa d¢ tokc nsus dh d¨f'k'k djus d¢ fy, vius fo|kfFkZ;ksa d¨ dg ldrs gSa?
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4 lkjka'k 
bl bdkÃ esa vkius dqN ,slh ckr¨a d¢ ckjs esa tkuk t¨ dkcZu ;©fxd ä d¨ ,d dfBu fo"k; cukrh gSa dSls vyx&vyx n`f’Vdks.kks ls vius 
fo|kfFkZ;ksa dks mfpr ekufld ekWMy fodflr djus esa vki enn dj ldrs gSA  

vki tks Hkh fo’k; i<+k jgs g ä ;g egRoiw.kZ gS fd mfpr ekufld e‚My ä d¨ fodflr djus esa vius fo|kfFkZ;ksa dh enn djus d¢ fy, fofÒé 
vf/kxe rjhd+̈ a dk mi;¨x djsaA bl bdkÃ us j.kuhfr;¨a dh ,d N¨Vh jsat ij /;ku d¢afær fd;k gSA bu lcesa ,d Áeq[k rRo gS tks vius 
fo|kfFkZ;ksa }kjk mi;¨x fd, tkus okys e‚My dh fo'ks"krkv¨a d¢ ckjs esa fdUgÈ lhekv ä lfgr mUgsa tkx:d djus d¢ fy, Á'u ä dk mi;¨x djukA 
;g Òh egRoiw.kZ gS fd f'k{k.k ÁfØ;k d¨ cukus o djus rFkk lq–<+ cukus d¢ fy, bu e‚My ä dk mi;¨x djsaA fdlh ,d ikB esa dÃ fopkj ä d¨ 
is'k djus dh d¨f'k'k ugha djsaA  

lalk/ku 
lalk/ku 1: ikB ä dk fu;¨tu djuk 
;¨tuk cukuk v©j rS;kjh djuk D; ä egRoiw.kZ gS

vPNs ikB ä dh ;¨tuk cukuh pkfg,A ;¨tuk vkid¢ ikB ä d¨ Li"V v©j lqfu;ksftr cukus esa enn djrh gSA blls fo|kFkhZ lfØ; gksdj fo"k; 
esa fnypLih ys ldrs gSaA ÁÒkoh ;¨tuk esa varÆo"V yphykiu 'kkfey gS ftlls f'k{kd i<+krs le; vius fo|kfFkZ;ksa d¢ lh[kus ds Lrj d¢ ckjs 
esa t¨ irk yxkrs gSa ml ij izfrfØ;k djsaA ikB¨a dh ,d ;¨tuk rS;kj djus esa fo|kfFkZ;ksa ds iwoZ Kku d¢ ckjs esa tkuuk 'kkfey gSA ftldk 
eryc gS ikBÓØe d¢ ek/;e ls mudh Áxfr d¨ tkuuk v©j fo|kfFkZ;ksa d¨ lh[kus esa enn djus d¢ fy, mŸke lalk/ku ä v©j xfrfof/k; ä dk 
irk yxkukA 

;¨tuk ,d lrr ÁfØ;k gS t¨ vkid¨ O;fäxr :i ls ikB v©j lkFk gh, fiNys ikB d¢ vk/kkj ij vxys ikB dh ;¨tuk d¢ fuekZ.k }kjk, 
ikB ä dh Jà[kyk dh rS;kjh djus esa enn djrh gSA ikB ;¨tuk d¢ pj.k gSa: 

• vius fo|kfFkZ;ksa dh t:jr ä d¢ ckjs esa Li"V g¨uk ftlls os Áxfr dj ld¢a
• ;g r; djuk fd vki fo|kfFkZ;ksa d¨ fdl Ádkj i<+kus okys gSa\ ftlls fo|kFkhZ fo"k; d¨ le>sa v©j i<+krs le; vki t¨ ikrs gSa ml ij

ÁfrfØ;k djus d¢ fy, fdl Ádkj yphykiu cuk, j[ksaA
• bl ij okil x©j djuk fd ikB fdruh vPNh rjg i<+k;k x;k\ v©j vkid¢ fo|kfFkZ;ksa us D;k lh[kk\ ftlls Òfo"; dh csgrj ikB ;¨tuk

cukÃ tk ld¢A

ikB ä dh J`a[kyk dh ;¨tuk cukuk

tc vki ikB~;Øe dk vuqlj.k dj jgs g¨a, r¨ ;¨tuk dk ÁFke Òkx gksxk ikB~;Øe v©j Ádj.k¨a d¨ fdruh vPNh rjg [kaM¨a ;k Hkkxksa esa 
foÒkftr djukA vkid¨ miyC/k le; v©j mu rjhd+̈ a ij fopkj djuk g¨xk ftld¢ vk/kkj ij fo|kFkhZ Áxfr v©j mŸkj¨Ÿkj d©'ky rFkk Kku 
dk fuekZ.k dj ld¢aA lgdÆe; ä d¢ lkFk vius vuqÒo lk>k djus ;k fopkj-foe'kZ djus ls vki tku ldrs gSa fd d¨Ã ,d Ádj.k i<+kus esa 
pkj lrz yx ldrs gSa, tc fd nwljs esa d¢oy n¨A vkid¨ tkudkjh g¨xh fd vki fÒé rjhd+̈ a ls v©j Òkoh ikB ä esa fofÒé le; ij ml 
f'k{k.k ij y©Vuk pkgrs gSa, tks nwljs fo"k; i<+k, tk pqd¢ g ä ;k fo"k; dk foLrkj fd;k tk ldrk gSA  

lÒh ikB ;¨tukv ä esa vkid¨ fuEufyf[kr d¢ ckjs esa Li"V g¨us dh vko';drk g¨xh& 

• vki fo|kfFkZ;ksa d¨ D;k fl[kkuk pkgrs gSa\
• vki ml f'k{k.k dk fdl Ádkj ifjp; djok,¡xs\
• fo|kfFkZ;ksa d¨ D;k djuk g¨xk v©j D;¨a\

vki pkgsaxs fd f'k{k.k lfØ; v©j j¨pd g¨, ftlls fo|kFkhZ lh[kus esa lgt eglwl djsa v©j mudh mRlqdrk cuh jgsA bl ij fopkj djsa fd 
lrz ä dh J`a[kyk Òj esa fo|kfFkZ;ksa ls D;k djus d¢ fy, dgk tk,xk\ ftlls vki ugha d¢oy f”k{k.k esa fofo/krk v©j mudks fnypLih gks 
cfYd yphykiu Òh cuk,¡ j[ksaA ;¨tuk cuk,¡ fd lrz ä dh Jà[kyk tc Áxfr ij g¨ rc vki fdl Ádkj vius fo|kfFkZ;ksa dh le> d¨ 
ij[ksaxsA ;fn dqN {ks=¨a esa vf/kd le; yxs ;k tYnh ls le>s tk,¡ r¨ yphys cus jgus d¢ fy, rS;kj jgsaA  

O;fäxr ikB ä dh rS;kjh djuk

ikB ä dh Jà[kyk dh ;¨tuk rS;kj djus d¢ ckn, vkid¨ fo|kfFkZ;ksa }kjk ml Çcnq rd dh xÃ Áxfr d¢ vk/kkj ij ÁR;sd O;fäxr ikB dh 
;¨tuk rS;kj djuh g¨xhA vki tkurs gSa fd lrz¨a dh Jà[kyk d¢ var esa fo|kfFkZ;ksa d¨ D;k lh[k ysuk pkfg,\ ;k mUgsa D;k djus esa l{ke g¨uk 
pkfg,\ ysfdu vkid¨ vÁR;kf'kr :i ls dqN n¨ckjk i<+kus ;k tYnh ls vkxs c<+us dh t:jr g¨ ldrh gSA blfy, ÁR;sd O;fäxr ikB dh 
vPNh ;¨tuk cukÃ tkuh pkfg, ftlls vkid¢ lÒh fo|kFkhZ Áxfr djsa v©j lQyrk dks eglwl djsaA  

ikB ;¨tuk d¢ vanj vkid¨ ;g lqfuf'pr djuk pkfg, fd ÁR;sd xfrfof/k d¢ fy, i;kZIr le; gS v©j O;kogkfjd dks ;k lfØ; lkewfgd 
dk;Z tSls d¢ fy, lalk/ku rS;kj gSaA cM+h d{kkv ä d¢ fy, lkexzh dh ;¨tuk cukus d¢ Òkx d¢ :i esa vkid¨ fofÒé lewg ä d¢ fy, vyx-vyx 
Á'u¨a v©j xfrfof/k; ä dh ;¨tuk cukuk iM+ ldrk gSA  

tc vki u, Ádj.k dks i<+k jgs g ä, r¨ vkid¨ vU; f'k{kd ä d¢ lkFk vH;kl djus v©j fopkj-foe'kZ d¢ fy, le; fudkyus dh t:jr g¨ 
ldrh gS ftlls vki vk'oLr eglwl djsaA  
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vius ikB ä d¨ rhu Òkx¨a esa rS;kj djus d¢ ckjs esa l¨psaA bu Òkx¨a ij uhps ppkZ dh xÃ gSA 

1 ifjp;ifjp;ifjp;ifjp;    

fdlh ikB dh 'kq:vkr esa, fo|kfFkZ;ksa d¨ le>k,¡ fd os D;k lh[kus v©j djus okys gSa\ ftlls izR;sd d¨Ã tku ysa fd muls D;k vk”kk dh 
gS\ fo|kfFkZ;ksa d¨ igys ls Kkr tkudkjh lk>k djus dh vuqefr nsdj mUgsa fl[kk, tkus okys fo"k; d¢ ckjs esa muesa fnypLih iSnk djsaA 

2 ikBikBikBikB dkdkdkdk eq[;eq[;eq[;eq[; ÒkxÒkxÒkxÒkx 

fo|kfFkZ;ksa d¨ igys ls Kkr tkudkjh d¢ vk/kkj ij fo"k;oLrq d¨ js[kkafdr djsaA vki LFkkuh; lalk/ku ä, uÃ tkudkjh ;k lkewfgd dk;Z ;k 
leL;k-lek/kku lfgr lfØ; rjhd+̈ a d¨ bLrseky djus dk fu.kZ; ys ldrs gSaA mi;¨x fd, tkus okys lalk/ku ä v©j mu rjhd ä d¨ igpkusa 
ftudk vki viuh d{kk esa bLrseky djsaxsA fofo/k xfrfof/k; ä, lalk/ku ä, v©j le;¨a dk Á;¨x djuk ikB ;¨tuk dk ,d egRoiw.kZ fgLlk gSA 
;fn vki fofÒé rjhd+̈ a v©j xfrfof/k; ä dk mi;¨x djrs gSa r¨ vkidh igqap vf/kd fo|kfFkZ;ksa rd gks ldrh gS] D;¨afd  os fÒé rjhd+̈ a ls 
lh[krs gSaA   

3 f'k{k.kf'k{k.kf'k{k.kf'k{k.k dhdhdhdh tk¡ptk¡ptk¡ptk¡p d¢d¢d¢d¢ fy,fy,fy,fy, ikBikBikBikB dkdkdkdk varvarvarvar

Áxfr d¢ ckjs esa tkuus d¢ fy, ges'kk le; ns (ikB d¢ n©jku ;k ikB d¢ var esa)A tk¡p dk eryc ges'kk ijh{kk gh ugÈ gSA lkekU;r% ;g 
Rofjr v©j e©d¢ ij gh g¨xh - tSls fd igys ls ;¨tukc) Á'u ;k fo|kfFkZ;ksa }kjk lh[ks x, ikB d¢ ÁLrqfrdj.k ij x+©j djuk] ysfdu 
fo|kfFkZ;ksa dh ÁfrfØ;kv ä ls vkid¨ t¨ irk yxk gS mld¢ vuqlkj Lo;a d¨ yphyk cukuk v©j f'k{k.k esa cnyko djus dh ;¨tuk rS;kj 
djuk g¨xkA  

ikB d¨ lekIr djus dk ,d vPNk rjhd+k gS ÁkjafÒd y{kÓ¨a dh v¨j okil tkuk v©j ml f'k{k.k ls viuh Áxfr d¢ ckjs esa fo|kfFkZ;ksa }kjk 
,d nwljs v©j vkid¨ crkus d¢ fy, le; nsuk fo|kfFkZ;ksa d¨ lqudj vki vk'oLr g¨ ldrs gSa fd vxys ikB d¢ fy, vkid¨ D;k ;¨tuk 
rS;kj djuh gS\  

ikB ä dh leh{kk djuk

ÁR;sd ikB dk iqujkoy¨du djsa v©j fjd‚MZ j[ksa fd vkius D;k i<+k;k\ fo|kfFkZ;ksa us D;k lh[kk\ fdu lalk/ku¨a dk mi;¨x fd;k x;k\ v©j 
og fdruh vPNh rjg i<+k;k tk ldk\ ftlls vkus okys vxys ikB dh viuh ;¨tuk esa vki lq/kkj ;k lek;¨tu dj ld¢aA mnkgj.k d¢ 
fy,, vki fuEufyf[kr r; dj ldrs gSa&  

• xfrfof/k; ä d¨ cnyuk ;k muesa fofo/krk ykuk
• [kqys v©j can loky ä dh Jà[kyk rS;kj djuk
• vfrfjä enn dh t:jr okys fo|kfFkZ;ksaa d¢ lkFk vuqorÊ l= pykukA

fopkj djsa fd fo|kfFkZ;ksa d¨ lh[kus esa enn djus d¢ fy, vki v©j Òh csgrj rjhd+¢ ls D;k ;¨tuk cuk ldrs Fks\ ;k dj ldrs Fks\ 

tc vki ÁR;sd ikB i<+k,¡xs r¨ vkidh ikB ;¨tuk fuf'pr :i ls cnysaxhA vki ÄfVr g¨us okyh gj pht+ dk iwokZuqeku ugÈ yxk ldrsA 
vPNh ;¨tuk dk eryc gS fd vki ;g tkurs gSa fd fdl Ádkj dk f'k{k.k laié g¨ v©j blfy, vki vius fo|kfFkZ;ksa d¢ okLrfod f'k{k.k 
Lrj dk irk yxkus d¢ fy, D;k djuk g¨xk\ bl ij yphys <ax ls ÁfrfØ;k djus d¢ fy, rS;kj g äxsA 

vfrfjä lalk/ku 
• A set of molecular models that can be rotated http://www.creative-chemistry.org.uk/molecules/

(accessed 21 May 2014)
• Information on practical activities to help teach chemical concepts:

http://www.nuffieldfoundation.org/practical-chemistry (accessed 21 May 2014)
• The ECLIPSE project has examples of students’ ideas about chemical concepts:

http://www.educ.cam.ac.uk/research/projects/eclipse/ (accessed 21 May 2014)
• Videos of preparation, properties and reactions: http://www.nationalstemcentre.org.uk/elibrary/

resource/4592/chemistry-captured-video-materials-for-teachers-of-chemistry and
http://www.nationalstemcentre.org.uk/elibrary/resource/4910/chemistry-captured-ii-video-materials-
for-teachers-of-chemistry (both accessed 21 May 2014)

• Plastics and covalent chemical bonds: https://blossoms.mit.edu/videos/lessons/plastics_and_
covalent_chemical_bonds (accessed 21 May 2014)
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