
oSfndok³~e;s HkkSfrdh 

&izks0- fot; dqekj d.kZ  

¼osn gekjs Kku ds vk/kkj gSaA eU=æ"Vk _f"k;ksa us vius çKkp{kqvksa ds }kjk Kku ds vifjfer Hk.Mkj dks 

vkyksfdr fd;k gSA osnksa esa HkkSfrd foKku] jlk;u foKku] tho foKku] xf.kr] HkwxHkZ foKku bR;kfn ls 

lac) fofo/k fo"k;ksa dk mn~?kkVu fd;k x;k gSA 

çLrqr ys[k esa osnksa esa HkkSfrd foKku ls lacfU/kr fl)kUrksa dk ifjp; gS A½ 

osn% vf[ky/keZewyk/kkj%A vLekda loZfo/kKkuL; ewya oSfndlkfgR;e~A osns u dsoya nsokuka Lroua 

;KçfØ;k;k% o.kZua p orZrs vfirq xf.kra] [kxksfydh] vk;qfoZKkua] /kkrqdh] HkkSfrdh] jlk;u'kkL=] 

okLrq'kkL=kfnuka o.kZua çkI;rsA ç—ra oSfndok³~e;s HkkSfrdhef/k—R; ;kfu çeq[kfoospukfu yH;Urs rnso 

v= ifj'khy;kfeA 

çkphuHkkjrs HkkSfrdh fo"k;da ;t~ Kkueklhr~ rL; o.kZua laL—rL; fofo/ks"kq xzUFks"kq çkI;rsA osns"kq 

osnkM+s-"kq iqjk.ks"kq] mifu"kR"kq ,o´p "kM~n'kZus"kq psrurÙoL; fo"k;s tMtxr% fo"k;s p HkkSfrdh lEc)kfu 

rÙokfu leqiyH;Urs A 

czãk.ML; ,SD;:iRofo"k;s ;k /kkj.kk orZrs ;r~ lEiw.kZczãk.Mfena lexzefoekT;a pkfLr A vL; 

txr% vfo;ksT; DokaVe vUrL;laca)rk ,dk ewyHkwrk ;FkkFkkZrkfLrA vL; rF;L; lUnHkZ% eq.Mdksifu"kfn 

çkI;rs& ^^K ;fLeu~ |kS% i`Foh pkUrfj{ke~ vksra eu% lg çk.kS'p losZA 

resde~ tkuFk vkRekueU;k okpks foeqP;] ve`rL;s"k lsrq%AA** 

æO;cy&mtkZ&mtkZ{ks=a æO;mtkZ;k% vUrjifjorZuh;krk|k ,o¥~p oS|qr~ vi?kVukfn fØ;k.kkefi 

Kkueklhriqjk Hkkjrs vL;kfi lUnHkkZ% lfUrA 

l`f"VfuekZ.ks vkdk'kok;qjkZfXutyìfFoO;knhfu vfuok;ZHkwrkfu rÙokfu rs"kka foosp rSfÙkjh;kj.;ds 

orZrsA xfr% rki% fo|qr~ çdk'k/oU;kn;% losZ·fi ijLija ifjorZu'khyk% lfUrA 'käs% mtkZ;k% ok ºzklks u 

Hkofr dsoya :ikUrj.keso lEHkkofr vL; lR;L; ewyLFkkiuk _XosnL; LFky};s HkofrA 

v;k rs vXus fo/ksekstksZ uikn'ofe"Vs ,uk lwäsu lqtkr%AA**
1
 

vfLeu~ eU=s v'oe~ b"Vs vFkkZr~ 'käs% ç;ksxkfHkyk"k% rs vfXu lqtkr vFkkZr~ ;k 'kfä% v{k;k orZrs 

mtZ% vFkkZr~ fHkUu'kfä:is fo/kse ifjofrZra dq;kZe~A 

 vU;¥~p 

bek fg RokewtksZ o/kZ;fUr olw;o% flU/koks u {kjUr% AA
2
 

vFkkZr~ b;a lEiw.kkZ ro 'kfä% fu'p;su o/kZ;rs inkFkkZu~A 'kä% lkxj% u {kjUr% vFkkZr~ dnkfi {kh.kks 
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u HkofrA 

v'o% 'käs% |ksrd% vfLr bfr vk/kqfudk% oSKkfudk% eU;rs A vL; ladsr% _Xosns çkI;rs 

vk }kH;ka gfjH;kfeUæ ;k g;k prqfHkZjk"kfM~HkâZ;eku%A 

v"VkfHknZ'kfHk% lkseis;e;a lqr% lqe[k ek è/kLd% AA
3
 

vFkkZr~ gs bUæ! vgeL; ;KL; vk;kstue~ djksfe] vfLeu~ vkeaf=r% Hkoku~ }kH;ka gfjH;ka vk;fga 

v'o};L; 'kfä;qä;kusu vkxPNrqA "kfM~Hk% v"VkfHk% n'kfHk% ok v'o'kfä;qä;kusu vkxPNrq bfrA 

xq:Rokd"kZ.k'käs% la³~dsr% uklnh;lwäs çkI;rs ij´p vfLeu~ fo"k;s Li"V% mYys[k% ç'uksifu"kfn orZrsA
4
 

— ç'uksifu"kfn of.kZrefLr ;r~ i`fFkO;k% 'kfä% ekuoku~ LFkkrqe~ vikuok;ks% lkgk¸;a djksfr&  

vkfnR;ks g oS czã çk.k mn;R;s"k gksua pk{kq"ka çk.keuqj{k u%A 

i`fFkO;k ;k nsork lS"kk iq:"kL; vikueo"VH;kUrjk ;nkdk'k% l lekuks ok;qoZ~;ku% A
5
 

lkUæ æO;inkFkkZ% p xq:Rokd"kZ.kL; dkj.ksuSo irfUr A cyfene–';a Hkofr ,o¥~p irufØ;kdkj.kkr~ ,o 

ifjph;UrsA vL; xq:RoL; çHkko% u dsoya lEiw.ksZ fi.Ms vfirq vL; vo;koka'ks vfi Hkofr& 

xq:Roa tyHkwE;ks% irudeZdkj.ke~ A 

vçR;{ka iru dekZuqes;Ek~ 

vFkko;okuka xq:Roknso rL; irua rno;okukefi Loko;o xq:Rokr~ irufefr loZ=dk;sZ rnqPNsn% A
6
 

iwoZe~ ;e~ /kkj.kk vklhr~ ;r~ ;L; fi.ML; Hkkj% vf/kd% HkokZr rL;ksifj vf/kda xq:Rokd"kZ.kcya 

yxfr ,o¥~p l fi.M% vf/kdosxsu irkZrA xSyhfy;ks ihlk bR;Lekr~ —rsu ç;ksxsu fl)kUr fujksroku~ A 

i`fFkO;k% rys fLFkr% çR;sd% tu% vkRekue~ mPprefLFkrkS voxPNfr A ij¥~p u dks·fi mPprefLFkrkS 

orZrs u dks·fi fuEuryfLFkr% A vL; jgL;L; o.kZua laL—rlkfgR;s orZrs& 

loZ=So eghxksys LoLFkkueqifjfLFkrEk~A 

eU;Urs [ks ;rks xksyLrL; Doks/kZ~oa Do p pkI;/k%A**
7
 

/ofufoKkuk/kkjks·fi of.kZr% _Xosns A r= _f"k% dFk;kZr ;r~ ;kor~ i;Zua czã.k% foLrkj% orZrs rkor~ 

i;ZUra okd~ bR;L; çlkjks·fi fo|rsA v= okd~ bI;L; foLr`r{ks=a çnf'kZrefLrA' _Xosns ,o ,dfLeu~ 

LFkys bnefi of.kZrefLr& 

vgeso okr bo çokE;kjHkek.kk Hkqoukfu fo'okA 

ijks fno% ij ,uk i`fFkO;S rkorh efgek la cHkwoAA
 9 
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losZ"kq Hkqous"kq ok;qfjo fopju~ Lo efgEuk vL;k% i`fFkO;k% ikja |qyksdijs·fi lEçkIuksfr v;a /ofu%A 

oLrqr% HkkSfrdh'kkL=a ek=kReda foKkuefLr r;k –"V;k vfi çkphuok³~xe;s i;kZIra o.kZu –';rsA 

fo'ks"kr% vk;fr% æO;ekudkykfn ewyHkwrkfu ek=dkfu lfUrA oSfnddkys HkoufuekZ.kkFkZ ;KosnhfuekZ.kkFkZ 

nh?kZrk ekiuL; ,dk³~d% ijek.kq% vfLr rL; fo"k;s dfFkrEk~& 

^^tykUrxZrs HkkukS ;r~ lw{ea –';rs jt% A 

rL;"kf"Vreks Hkkx% ijek.kq% çdhfrZr% AA** 

dfLeaf'pr~ çdks"Bs lw;Zçdk'ks –';eku y?kqrejt% d.ka "kf"BVre% va'k: ijek.kq bfr mP;rsA 

jt% lw{ed.kS% çdk'kçdh.kZu fØ;k ,o v/kquk fVaMyçHko% ¼Tyndall effect½ dF;rsA fVaMy çHkko% 

dksyk;Mh;jtl% vkdkje~ n'kZ;frA rL; vUrj% Hkofr 0-2 X 10 r% 1 X 10
7
 ls-eh- vL; vk;eue~ 

bR;L; ekiuk; ,dk³~d% ,oa çdkjs.k orZrs& 

8 ijek.kq%+   ¾ 1 =ljs.kq% 

8 =ljs.kq%   ¾ js.kq% 

8 js.kq%    ¾ 1 ckykxz% 

8 ckykxz%   ¾ 1 fy[;%   

8 fy[;%   ¾ 1 ;qd% 

8 ;qd%    ¾ 1 ;o% 

8 ;o%    ¾ 1 vaxqy% = 8 ijek.kq% 

24 vaxqy   ¾ 1 gLr% 

4 gLr%    ¾ 1 n.M% 

2000 n.M%z%   ¾ 1 Øks'k% 

4 Øks'k%    ¾ 1 ;kstue~ 

lw;Zfl)kUrxzUFks·fi ,d% 'yksd% nh?kZrk;k% ekiuL; lUnHksZ çkI;rs A rn~ ;Fkk& 

^^;kstukfu 'krkU;"VkS Hkwd.kksZ f}xq.kkZus rq 

r}xZrks n'kxq.kkr~ ina Hkwifjf/k HkZosRk~AA** 

i`fFkO;k% Hkwd.kZ% f=T;k) 800 ;kstuefLr ,o´p ifjf/k% ¾ Hkwd.kZ% X 2 10 405^^ ;kstu ¾ 3-24 X 

107 n.M% 
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i`fFkO;k% ifj/ks% vk/kqfuda ekua 4-008 X 10
7
 eh0 vfLrA vusu bna Kkra Hkofr;r~ 1 n.M% ¾ 1-24 

ehVj bR;n; lerqY;% vfLrA vr% 1 ijek.kq% ¾ 8
7
 X 1@96 n.M% 6-2 X 10

&9
 

vfLeu~ lw;Zfl)kUrxzaFks ,o dks.k ekiuL; ,dk³~d fo"k;s o.kZua çkI;rsA
10
 

fodykuka dyk"k"Vîk% rr~ "k"Vîk Hkkx mP;rsA rr~ f=a'krka Hkosækf'k% Hkx.kks }kn'kSo rsA vL; 

'yksdkuqlkja& 

60 fodyk   ¾ 1 dyk 

60 dyk   ¾ 1 Hkkx 

30 Hkkx%    ¾ 1 jkf'k% 

12 jkf'k%   ¾ 1Hkx.ke~ ¼[kxksy%½ 

v/kquk fodyk ,o lsdaM ukEuk dyk ,oa feuVbfr ukEuka ,o¥~p Hkkx ,oa fMxzh bfr ukEuk 

vfHk/kh;Urs vusu lafl);fr ;r~ ekiu ,dk³~d:is.k ;n~ bnkuha O;ogh;rs rr~ loZ 

oSfndok³~e;lEeresoA 

&izks- fot;dqekjd.kZ**  

^^laLd`rfoHkkx%** 

uo&ukyUnk&egk&fogkj%  

¼le&fo'ofo|ky;% laLd`fr&ea=ky;% Hkkjrljdkj½ 

ukyUnk 

 

lUnHkkZ% 

1- _Xosn 2@6@2 

2- _Xosn 2@11@1 

3- _Xosn 2@10@4 

4- xqysjh fo|k/kj 'kekZ] laL—r esa foKku i`0 87 

5- ç'uksifu"kn~ 3@8 

6- U;k; danyh 

7- lw;Z fl)kUr 

8- lglz/kk efgeku%----------------rkorh okd~ 10@114@8 

9- _Xosn 1@169@34 

10- lw;Zfl)kUr 1&28 
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