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                 3.capupay; jhtutpay; nry;capupay; (k) kugpay;. 

  ,uz;L kw;Wk; %d;W kjpg;ngz; tpdhf;fs; 
 

1. rhl; FNuhkNrhk; vd;why; vd;d ? 
  FNuhkNrhkpd; rpwpa EdpgFjp rhl;biyl; vdg;gLk;. rhl;biyl; cila   
  FNuhkNrhk; rhl;FNuhkNrhk; vdg;gLk;. 
    
2. BNyhkpau;fs; vd;why; vd;d ?                                                                       
  FNuhkNrhkpd; EdpgFjp BNyhkpau; vdg;gLk;.,J FNuhhkNrhkpd; epiyg;G jd;ikf;F     
  fhuzkhfpwJ. 
 
3. cly FNuhkNrhk;. ,d nry;FNuhkNrhk; NtWgLj;Jf. 

           clyFNuhkNrhk;           ,dnry; FNuhkNrhk; 

capudj;jpd; cly;gz;Gfis 
fl;LgLj;Jk; FNuhkNrhk; (22N[hb)  

capupdj;jpd; ghy; epu;zaj;jpy; gq;F 
ngWfpd;w FNuhkNrhk; (Mz; XY> ngz; XX) 

 
4. #g;gu; epA+kup FNuhkNrhk;fs; vd;why; vd;d ? 
    B FNuhkNrhk;fs; #g;gu;epA+kup FNuhkNrhk;fs; vdg;gLk;.,J jhtu rKfj;jpy; rpy 
  capupfspy; $Ljy; FNuhkNrhk;fshf cs;sd. vL: kf;fhr;Nrhsk;. 
 
5. ,uhl;rjFNuhkNrhk;fs; vd;why; vd;d ? 
  rpy FNuhkNrhk;fs; Fwpg;gpl;l rpwg;ghd jpRf;fspy; kl;Lk; fhzg;gLfpd;w> mstpy; ngupa    
  FNuhkNrhk;fs; ,uhl;rr FNuhkNrhk;fs; vdg;gLk;.vL:ghypbd; FNuhkNrhk;> tpsf;FJ}upif   
  FNuhkNrhk;       
 
6. ghy;gpahdp tisaq;fs; vd;why; vd;d ? 
  ghypbd; FNuhkNrhk;fspy; ngupa Gilg;ghd gFjpfSf;F ghy;gpahdp tisaq;fs; vdg;gLk;. 
  ,J FNuhkNrhk; Gilg;G vdTk; miof;fg;gLfpwJ. 
 
7. [Pd; .[PNdhk; tiuaW. 
  [Pd; : Fwpg;gpl;l XU Gujcw;gj;jf;F fhuzkhd epA+f;spNahilLfspd; tupir [Pd; vdg;gLk;.  
  [PNdhk; : xU capupdj;jpd; nkhj;j DNA tupir [PNdhk; vdg;gLk;. 
   
8. xU [Pd; xU nehjp Nfhl;ghL vd miof;fg;gl fhuzk; vd;d ? 
  xU [Pd; xU nehjp Nfhl;ghL vd miof;fg;gl fhuzk; [Pdpd; nray;ghl;bdhy; vg;nghOJk;     
  ghypngg;ilL cUthFk;. 
  
9. FWf;Nfw;wk; vd;why; vd;d ? 
  Xj;j FNuhkNrhk;fspd; rNfhjup my;yhj FNuhNkbl;Lfspd; Jz;Lfs; gupkhw;wk; milAk;   
  epfo;r;rp FWf;Nfw;wk; vdg;gLk;. 
 
10. FWf;Nfw;wk; Kf;fpaj;Jtk; ahJ ? 
  1).Gjpa jhtu ,dk; Njhd;WfpwJ. 2).gupzhkj;jpy; Kf;fpa gq;F tfpf;fpwJ. 
  3).FNuhkNrhk; kuG tiuglk; tiua 4).FNuhkNrhkpy; [{d;fs; ePs ;tupirapy; mike;Js;sij   
    tpsf;f.   
 
11. kuG tiuglk;(m) gpizg;G tiuglk; tiuaW. 
   FNuhkNrhk;fspy; [Pd;fspd; miktplk;>mike;Js;s Kiw> gpizg;G> [Pd;fSf;fpilNa cs;s   
   J}uk;>Mfpatw;iw tiuglk; %yk; tpsf;Fk; tiuglk; kuG tiuglk;(m) gpizg;G tiuglk;   
   vdg;gLk;.,jd; myF nrz;bkhu;fd; vdg;gLk;. 
      
12. Nyhf]; vd;why; vd;d ? 
   FNuhkNrhk;fspy; [Pd;fs; ve;j tupirapy; ,lk;ngw;Ws;sNjh me;j ,lk; Nyhf]; vdg;gLk;. 
13. FNuhkNrhk; kPs; Nru;f;if vd;why; vd;d ? 
   Xj;j FNuhkNrhk;fspy; rNfhjup my;yhj FNuhkhbl;Lfspd; Jz;Lfspdhy; gupkhw;wk;miltjhy;   
   [Pd;fs; kPs;Nru;f;iff;F cl;gLk; epfo;r;rpNa FNuhkNrhk; kPs;Nru;f;if vdg;gLk;. 
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14. jpBu;khw;wk; vd;why; vd;d ? 
   Xu; capupdj;jpd; kugpay; nghUspy; jpbnud Vw;gLk; khw;wq;fs; jpBu;khw;wk; vdg;gLk;.              
   P̀Nfhbtpup]; (1901) <NdhjPuh yhkhu;fpahdh jhtuj;jpy; fz;lwpe;jhu;. 
 

15. capu;Ntjp jpBu;khw;wk; vd;why; vd;d ? 
   capu; Ntjptpidfis ghjpf;Fk; jpBu;khw;wk; capu;Ntjp jpBu;khw;wk; vdg;gLk;.  
   v.L:epA+Nuh];Nghuh (G+Q;ir)  
 

16. nfhy;yp jpBu;khw;wk; vd;why; vd;d ? 
   rpy jpBu;khw;wq;fs; [Pd;fspy; ngUk; khw;wq;fis Vw;gLj;Jtjhy; me;j capupdk; ,we;J   
   tpLfpwJ. ,J nfhy;yp jpBu;khw;wk; vdg;gLk;.v.L. Nrhsk;. 
    
17. kpA+l;lh[Pd;fs; vd;why; vd;d ? 
   capupdj;jpy; jpBu;khw;wq;fis Njhw;Wtpf;Fk; Ntjpg;nghUl;fs; (m) #o;epiy fhuzpfs;    
   kpA+l;lh[Pd;fs; (m) jpBu;khw;w Njhw;Wtpfs; vdg;gLk;.  
 
18. rp];l;uhd;.nuf;fhd;.kpA+l;lhd; tiuaW. 
   rp];l;uhd; : [Pdpd; nray;ghl;L myF  nuf;fhd;  : [Pdpd; kWNru;f;if myF 
   kpA+l;lhd; : [Pdpd; jpBu;khw;w myF 
 

19. ,izg;G .tpyfy; vd;why; vd;d ? 
   ,izg;G :Xq;F(m)XLq;F gd;G my;yPy;fs; xNu jhtuj;jpy; ,Uf;Fkhdhy;; me;j my;yPy;fs;   
   gpupe;J nry;yhky; xd;whfNt ,ize;J ghuk;gupaj;jpy; cl;gLtjhy; mjpf vz;zpf;ifapdhy;   
   Md ngw;Nwhu; Nru;f;iff;F fhuzkhfpwJ.,J ,izg;G vdg;gLk;. 
   tpyfy; : Xq;F (m) XLq;F gd;G my;yPy;fs; xNu jhtuj;jpy; ,y;yhky;; ntt;NtWjhtuj;jpy;    
   ,Uf;Fkhdhy; me;j my;yPy;fs; gpupe;Jnrd;W ghuk;gupaj;jpy; cl;gLtjhy; mjpf   
   vz;zpf;ifapdhy; Md ngw;Nwhu; Nru;f;iff;F fhuzkhfpwJ. ,Jtpyfy; vdg;gLk;. 
 

20. ,ay;G khw;wk; vd;why; vd;d ? 
   xU capupdj;jpd; gz;Gfis NtnwhU capupdj;jpd; DNA it mjDs; nrYj;jp khw;WtJ   
   ,ay;G khw;wk; vdg;gLk;. 
 
21. rhu;f; M/g; tpjpia vOJ. 
   iel;u[d; fhuq;fsps; A vg;NghJk; T  clDk; > G vg;NghJk; C clDk;> 
   gpA+upd; epA+f;spNahilL msTk;> gpupkpbd; epA+f;spNahilL msTk; rkkhf ,Uf;Fk;> 
       A = T  >  G = C  Mdhy;    A + T  > G + C msT rkkw;wJ.   
   (A - mbidd;> T -jakpd; >G -Ftidd;> C-  irl;Nlhrpd;) 
 

22. Xfrhfp Jz;Lfs; vd;why; vd;d ? 
       DNA ,ul;bg;ghjypd; NghJ DNA ghypkNu]; nehjp Gjpjhf cUthfpAs;s RNA gpiuku;   
   epA+f;spNahilL topNa efUk; NghJ DNA ePz;L tsu;fpwJ. kw;nwhU ,ioapy; DNA rpW rpW   
   Jz;Lfs; cz;lhfpwJ. ,J Xfrhfp Jz;Lfs; vdg;gLk;. 
 
23. xj;jVw;gp t RNA vd;why; vd;d ? 
   rpy Fwpg;gpl;l mkpNdh mkpyq;fSf;F ehd;F (m) Ie;J tRNA f;fs; cs;sd.  
   ,J xj;j Vw;gp t RNA vdg;gLk;. 
             
24. gpsha;b vd;why; vd;d ? 
   ,Uka FNuhkNrhk;fspd; vz;zpf;ifapy; Vw;gLk; khw;wk; FNuhkNrhk; vz;zpf;ifapy;; gpwl;rp   
   (m) gpsha;b vdg;gLk;. 
    
 
25. NkhNdhNrhkp vdwhy; vd;d ? 
   md;A+gpsha;b>i`Ngh gpsha;bapy; xU bg;sha;L njhFjpapypUe;J xU FNuhkNrhk; FiwtJ   
   (2n-1) NkhNdhNrhkp vdg;gLk;. 
 
26. ey;yp Nrhkp vd;why; vd;d ? 
   md;A+gpsha;b> i`Nghgpsha;bapy; xU bg;sha;L njhFjpapypUe;J ,U FNuhkNrhk; FiwtJ    
   (2n - 2) ey;yp Nrhkp  vdg;gLk;. 
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27. kuG tiuglk; Kf;fpaJtk; ahJ ? 
   FNuhkNrhkpy; cs;s [Pd;fspd;  miktplk;>tupir & gpizg;gpid mwpa 
   ,U gz;G & Kg;gz;G fyg;G Ma;T KbTfs; fzpf;f.  
 
28. khu;fd; (m) nrd;bkhu;fd; vd;why; vd;d ? 
   kuG tiuglj;jpd; myF khu;fd; (m) nrz;bkhu;fd; vdg;gLk;. ,uz;L gpizg;GfSf;fpilNa   
   cs;s J}uk; xU khu;fd; vdg;gLk;. 
   

29. t RNA ehd;F fuq;fs; ahJ.?                    30. RNA tiffs; ahit ? 
   1). vjpu; rq;Nfj fuk;.                            1). J}J RNA      (mRNA ) 
   2). D fuk;.                                    2). flj;J RNA      (tRNA ) 
   3). T ψ C fuk; .                                 3). iuNghNrhky;RNA    (rRNA ) 
   4). mkpNdhmkpyj;ij Vw;Fk; fuk;. 
 
[e;J kjpg;ngz; tpdhf;fs;    
 
1. FNuhk Nrhk; tiffis tpsf;F.  

FNuhkNrhk; 4 tifg;gLk;. 
1). BNyhnrd;l;upf;    -- Nfhy;tbtk;. xU fuk; cilaJ. 
2). mf;Nuhnrd;l;upf;   -- Nfhy;tbtk; . xU fuk; rpwpaJ>kw;nwhU fuk; ngupaJ. 
3). rg;nkl;lhnrd;l;upf; -- L tbtk;  
4). nkl;lhnrd;l;upf;   -- V tbtk; 

   
 
 
 
 

 

2. DNA > RNA NtWgLj;Jf. 

 DNA RNA 

1). B Mf;]pupNgh]; ru;f;fiu cs;sJ 
2).mbidd;>Fthidd;>irl;Nlhrpd;>jahkpd;     
   cs;sJ. 
3). ,ul;il RUs; cilaJ. 
4). kpf ePskhdJ. 
5). epiyg;G jd;ik mjpfk;. 

1). iuNgh];ru;f;fiu cs;sJ. 
2). mbidd;>Fthidd;>irl;Nlhrpd;>   
  A+uhrpy; cs;sJ. 
3). xw;iw  RUs; cilaJ. 
4). Fl;ilahdJ. 
5). epiyg;G jd;ik FiwT. 

 
3. J}J RNA>iuNghNrhky; RNA  tpsf;Ff. 
  J}J RNA  :   nkhj;j vilapy; 3—5% cilaJ.xU ,ioAilaJ.   
  kuG nra;jpfis DNA tpypUe;J iuNghNrhk;fSf;F flj;JfpwJ.,J gbahf;fk; vdg;gLk;. 
  kuG nra;jpapd; mbg;gilapy; gy tifahd Gujq;fis cUthf;FfpwJ. 
  ,J Guj Nru;f;ifapy; <LgLk; [PdpDila tif>epA+f;spNahilL tupirKiw > tiffs; kw;Wk;   
  vz;zpf;if Mfpatw;iw nghUj;jJ. 
  
  iuNghNrhky; RNA: nkhj;j vilapy; 40—60% cilaJ.  
  ,J iuNghNrhkpy; cs;sJ.nry;ypYs;s  RNAfspy; 60% cs;sJ. ,J RNA epA+f;spa]py;    
  cUthfpwJ. ,J khwhj epiyg;G jd;ikAilaJ. xU ,ioAilaJ. rpy ,lq;fspy;   
  kbg;GilaJ.   

 
 4. fpupg;j; Ma;tpid tptup 

Bg;Nshfhf;f]; epNkhdpah ghf;Bupahtpy; ,U ufq;fs;  
1). R ufk;>tPupakw;w ufk;>nrhunrhug;ghdJ.  
   ,ij Rz;nlypapy; nrYj;jpa NghJ ,wg;G Vw;gLtjpy;iy. 
2). S ufk;.tPupaKs;s ufk;. Nkd;ikahdJ.  
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,ij Rz;nlypapy; nrYj;jpa NghJ ,wg;G Vw;gLj;JfpwJ. 
ntg;gj;jpdhy; nfhy;yg;gl;l S ufk; Rz;nlypapy; nrYj;jpa NghJ ,wg;G Vw;gLtjpy;iy. 
ntg;gj;jpdhy; nfhy;yg;gl;l S ufk;>R ufk; ,uz;Lk; Nru;j;J nrYj;jpa NghJ ,wg;G   
Vw;gLj;JfpwJ. 
ntg;gj;jpdhy; nfhy;yg;gl;l S ufk;>R uf nry;fis tPupaKs;s  S uf nry;fshf khw;wptpl;lJ         
vd;gid gpul;upf; fpupg;j; Nrhjid Kyk; epUgpj;jJ.,J ,ay;G khw;wk; vdg;gLk;.  
xU capupdj;jpd; gz;Gfis NtnwhU capupdj;jpd; DNA it mjDs; nrYj;jp khw;WtJ      
,ay;G khw;wk; vdg;gLk;. 

 
5. gpidg;G - tpsf;F  
gpizg;gpd; ,U $Wfs; 1). ,izjy;  2). tpyFjy; 
,izg;G : Ngl;rd; > Gd;dl; vd;gtu;fs; nyj;iju]; xlNul;l]; jhtuj;jpy; epUgpj;jdu;. 
 Xq;Fjd;ikAila ePykyu; ePz;l kfue;jKila (BBLL) J}a jhtuq;fis XLq;F 

jd;ikAila rptg;Gkyu; cUz;il kfue;jKila (bbll) jhtuq;fNshL fyg;G nra;jhu;. 
 F1 y; midj;Jk; ePykyu; ePz;l kfue;jKila (BbLl) jhtuq;fis cz;lhf;fpaJ. 
 F1 cld; XLq;Fjd;ikAila rptg;Gkyu; cUz;il kfue;jKila (bbll) jhtuq;fNshL 

Nrhjid fyg;G nra;jhu;. 
 F2 y; vjpu;ghu;j;j 1:1:1:1tpfpjk; fpilf;fhky; 7:1:1:7 tpfpjk; fpilj;jJ fhuzk; nkz;lypd; 

rhu;gpd;wp xJq;Fjy; tpjp nray;glhjJ MFk;  
 Xq;F (m) XLq;F gd;G my;yPy;fs; xNu jhtuj;jpy; ,Uf;Fkhdhy;; me;j my;yPy;fs;   

     gpupe;J nry;yhky; xd;whfNt ,ize;J ghuk;gupaj;jpy; cl;gLtjhy; mjpfvz;zpf;ifapdhy;   
     Md ngw;Nwhu; Nru;f;iff;F fhuzkhfpwJ.,J ,izg;G vdg;gLk;. 
 
 

ngw;Nwhu;  ePykyu; ePz;l kfue;jk; (BBLL)         rptg;Gkyu; cUz;il kfue;jk; (bbll) 
Nfkpl;Lfs;                             BL   X   bl 
 F1 jiyKiw                           BL bl (ePykyu; ePz;l kfue;jk;) 
,Ugz;G Nrhjid fyg;G                 BL bl  X  bbll 
Nfkpl;Lfs;                                          BL      Bl       bL       bl                         bl 
            
 F2 jiyKiw                                        BbLl              Bbll               bbLl             bbll 
                           ePyk;     ePyk;     rptg;G    rptg;G 
                          ePz;lJ   cUz;il  ePz;lJ   cUz;il 
fpilj;j tpfpjk;                7     :    1    :    1   :    7 
vjpu;ghu;j;j tpfpjk;              1     :    1    :    1   :    1 

 
tpyFjy; :Ngl;rd; > Gd;dl; vd;gtu;fs; nyj;iju]; xlNul;l]; jhtuj;jpy; epUgpj;jdu;. 
 Xq;Fjd;ikAila ePykyu; cUz;il kfue;jKila (BBll) jhtuq;fis XLq;Fjd;ikAila      

     rptg;Gkyu; ePz;l kfue;jKila (bbLL) jhtuq;fNshL fyg;G nra;jhu;. 
 F1 y; midj;Jk; ePykyu; ePz;l kfue;jKila (BbLl) jhtuq;fis cz;lhf;fpaJ. 
 F1 cld; XLq;Fjd;ikAila rptg;Gkyu; cUz;il kfue;jKila (bbll) jhtuq;fNshL 

Nrhjid fyg;G nra;jhu;. 
 F2 y; vjpu;ghu;j;j 1:1:1:1tpfpjk; fpilf;fhky; 1:7:7:1 tpfpjk; fpilj;jJ fhuzk; nkz;lypd; 

rhu;gpd;wp xJq;Fjy; tpjp nray;glhjJ MFk;  
 Xq;F (m) XLq;F gd;G my;yPy;fs; xNu jhtuj;jpy; ,y;yhky;; ntt;NtW jhtuj;jpy;    

     ,Uf;Fkhdhy; me;j my;yPy;fs; gpupe;J nrd;W  ghuk;gupaj;jpy; cl;gLtjhy; mjpf    
     vz;zpf;ifapdhy; Md ngw;Nwhu; Nru;f;iff;F fhuzkhfpwJ. ,Jtpyfy; vdg;gLk;.  
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 xU FNuhkNrhkpy; [Pd;fs; rhu;gpd;wp xJq;fhtpl;lhy; mit gpize;j [Pd;fs; vdg;gLfpd;wd. 
 

 
 
 
 
 
 
 
 
 
 
 

     
6. jpBu; khw;w J}z;btpfs; (m) kpA+l;lh[Pd;fs;  tptup.   
  capupdj;jpy; jpBu;khw;wq;fis Njhw;Wtpf;Fk; Ntjpg;nghUl;fs; (m) #o;epiy fhuzpfs;    
  kpA+l;lh[Pd;fs; (m) jpBu;khw;w Njhw;Wtpfs; vdg;gLk;.  
 
  ,aw;gpay; fhuzpfs; :  
  My;gh>gPl;lh kw;Wk; fhkh fhuzpfs; kw;Wk; ntg;gepiy – tpijfspy; jpBu;khw;wk;   
  cz;lhf;Fgit . Gw Cjh fjpu;fs; -- kfue;jjhs; tsu; nry; epA+f;spa]py; jpBu;khw;wk;   
  cz;lhf;Fgit. 
   
  Ntjpapay; fhuzpfs; : 
  vj;jpy; kPj;Njd; ry;NghNdl;(EMS);>nkj;jpy; kPj;Njd; ry;NghNdl;(EMS) –cau; jhtuk;>tpyq;Ffspy;    
  jpBu;khw;wk; cz;lhf;Fgit. 
 
7.thl;rd; fpupf; DNA khjpup tptup?  
   thl;rd; fpupf;  ,ul;il RUs;khjpupia ntspapl;lhu;. 
 ,J Xu; <upio mikg;ghFk;.,uz;L ,iofSk; ghypepA+f;spNahilL 
 rq;fpspahy; MdJ. 
 Xt;nthU xU ngd;Nlh]; ru;f;fiu> xU gh];ngl; njhFjp> xU iel;u[d;  
 fhuj;jpid nfhz;Ls;sJ. 
  DNA tpy; ngupa rpwpa tup gs;sq;fs; fhzg;gLfpd;wd.  
 iel;u[d; fhuq;fs; gpA+upd;>gpupkpbd; vd ,U tifg;gLk;. 
 mbidd;>Ftidd;-gpA+upd; MFk;. ijakpd;>irl;Nlhrpd; gpupkpbd; MFk;. 
 mbidd; ijakpd; ,ilNa ,uz;L i`l;u[d; gpizg;GfSk;( A=T )  
 irl;Nlhrpd; Ftidd; ,ilNa %d;W gpizg;GfSk;(C = G )cs;sd.                                                              
 ,uz;L ,iofs; mjhtJ5I→3I Kid& 3I→5I Kid xd;Wf;nfhd;W vjpu;vjpu; jpirapy; nry;fpd;wd   
  DNA tpd; %yf;$W tpl;lk; 20 Ao. xU Rw;W 34 Ao ePsj;jpw;Fk; xU Rw;Wf;F 10 epA+f;spNahilLk;  
 cs;sJ. ,UepA+f;spNahilL ,ilNa cs;s J}uk;3.4 Ao.,J B tbt DNAvdg;gLk;. 
 
8.bvd;v  ,ul;bg;ghjy; tptup? 
  ,ul;bg;ghjy; vd;gJ DNA tpd; efy;fis cUthf;FtJ. 
  ghjp goik Kiwapid thl;rd; fpupf; fz;lwpe;jdu;. ,ij kPry;rd;.];lhy;   
  cWjpgLj;jpdu;. 
  <.Nfhiyapy; DNA ,ul;bg;ghjy; 40 epkplq;fspy; epiwT ngWfpwJ.  
 DNA ,ul;bg;ghFk; NghJ n`ypNf]; vd;w nehjpahy; ,U ,iofshf    

gpupfpwJ.gpupfpd;w ,lj;jpy; fit cz;lhfpwJ. 
 gpupAk; ,lj;jpw;F NkNy DNA kpFjpahf RUs;fpwJ. ,J mjpf RUs;  

     vd;W ngau;.,ij NlhNghINrhkpNu]; nehjp jsu;tilanra;fpwJ. 
 gpupe;j DNA ,iofs;; ePz;Ltsu;fpwJ. ,jw;F ghypkNu]; I, II ,III  

nehjpfs; gad;gLfpd;wd. 
 Gjpa DNA cUthf ,uz;L nghUs;fs; Njit. mit 1.gpiuNk];2. RNA ghypkNu]; 
 RNA gpiuku; epA+f;NshilLfs; topNa efUk;NghJ DNA ePskhf tsu;fpwJ. 
 kw;nwhU ,ioapy; DNA rpWrpW Jz;Lfshf cUthfpwJ. ,J Xfhrhfp Jz;Lfs; vdg;gL;k;. 

    ,j;Jz;Lfs; iyNf]; nehjpapdhy; ,izf;fg;gLfpwJ. 

ngw;Nwhu;  ePykyu; cUz;il kfue;jk; (BBll)      rptg;Gkyu; ePz;l kfue;jk; (bbLL) 
     Nfkpl;Lfs;                            Bl   X   bl 
             F1 jiyKiw                           BL bl (ePykyu; ePz;l kfue;jk;) 
     ,Ugz;G Nrhjid fyg;G                BL bl  X  bbll 
     Nfkpl;Lfs;                                               BL      Bl       bL       bl                                  bl 
             F2 jiyKiw                                   BbLl              Bbll               bbLl             bbll 
                              ePyk;     ePyk;     rptg;G    rptg;G 
                             ePz;lJ   cUz;il  ePz;lJ   cUz;il 
      fpilj;j tpfpjk;             1     :    7    :    7   :    1 
      vjpu;ghu;j;j tpfpjk;            1     :    1    :    1   :    1          
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 ,t;thW cUthd DNA xU ,io. kw;nwhd;W Gjpa ,io MFk;. 
    ,uz;L ,iofspy; xd;W gioaJ kw;nwhd;W GjpaJ . 
     vdNt ,J ghjp njhlu;r;rpaw;w ,ul;bghjy;  vdg;gLfpwJ. 
            
9. tRNA  (flj;J RNA)FNshtu; ,iy khjpup tptup? 
  FNshtu; ,iy tbtk;.1965y; R.W N`hyp ,k;khjpupia ntspapl;lhu;. 
  ,J cl;fUtpYs;s DNA ,ioapypUe;J cUthfpwJ.  
  ,jpy;  4 fuq;fs;cs;sJ. 1.vjpu;rq;Nfj fuk; .2. D fuk;. 3.TψCfuk;.   
  4.mkpNdhmkpyj;ij Vw;Fk; fuk;.  
     tRNA  %yf;$W 73--93 upNgh epA+f;spNahilLfshy; MdJ. 
  ,jpy; Vw;gp fuk; Xu; mkpNdh mkpyj;ij Vw;fpwJ. 
  vjpu; rq;Nfj fuk; %d;W vjpu; rq;Nfj epA+f;spNahilLfis   
  nfhz;Ls;sJ.            
  ,J Guj Nru;f;ifapd; NghJ mRNA tpd; rq;Nfjj;Jld; ,izfpwJ. 
  rpy RNA f;fspy; khWgLk;fuKk; cz;L mkpNdhmkpy Vw;gpfuKk;.   
  vjpu;rq;NfjfuKk; vjpu;vjpu; jpirfspy;cs;sJ. 
       
10. ghypbd; FNuhkNrhk;> tpsf;F J}upif FNuhkNrhk; NtWgLj;Jf 

 
11.Gs;sp jpBu;khw;wj;ij tiffSld; tptup?   
  xU rpwpa DNA gFjpapy; cs;s xU epA+f;spNahilL (m),izahf cs;s ,U fhuq;fspy;   
  Vw;gLk;.jpBu;khw;wk; vdg;gL;k;. tiffs; 1.ePf;fy; jpBu;khw;wk; 2.Nruj;jy; jpBu;khw;wk;. 3.gjpyPL   
  jpbu;khw;wk;                
  1.ePf;fy; jpBu;khw;wk; : xU epA+f;spNahilL ,iz [PdpypUe;J ePf;fg;gLtjhy; Vw;gLfpwJ.   
  v.L:ghf;BuPaNg[;  
  2.Nru;j;jy; jpbu;khw;wk;: xd;W (m)xd;Wf;F Nkw;gl;l epA+f;spNahilLfs; [PNdhL ,iztjhy;    
  Vw;gLfpwJ.                                    
  3.gjpyPL jpBu;khw;wk;: DNA tpy; xU rpy iel;u[d; fhuq;fSf;F gjpyhf NtnwhU Vw;gLfpwJ.  
  ,J ,uz;L tifg;gLk;. 1. Xj;j gjpyPL 2. NtWgl;l gjpyPL. 
  1. Xj;j gjpyPL;: xU gpA+upd;(m) gpupkpbDf;F gjpyhf NtnwhU gpA+upd;(m) gpupkpbd; ,iztJ.  
  2. NtWgl;l gjpyPL;: xU gpA+upd; gjpyhf NtnwhU gpupkpbd; ,iztJ. ,e;j jpBu;khw;wj;jhy;  
  epA+f;spNahilL tupir khwp Guj FiwghL Vw;gLtjhy; capupdk; ,we;J tpLfpwJ.vdNt  
  Gwj;Njhw;w gz;Gfspy; khw;wk; Vw;gLfpwJ. ,J kugpay; Kf;fpaj;Jtk; ngWfpwJ . 
 
12. FNuhkNrhk; gpwo;r;rpfs;- tpsf;F? 
  xU capupdj;jpy; ,Uika FNuhkNrhk; mikg;gpy; Vw;gl $ba ,ay;Gf;F khwhd khw;wj;jpw;F    
  FNuhkNrhk; gpwo;r;rpfs; vdg;gLk;. tiffs; 1. ePf;fk; ngWjy; 2.,ul;bg;ghjy; 3.jiyfPo; jpUg;gk;.  
  4.,lk;ngau;jy;  
  1.ePf;fk; ngWjy;: xU FNuhkNrhkpypUe;J xU Fwpg;gpl;l gFjp ,of;fg;gLjy;. ,J ,U tif. 
  m)EdpePf;fk;:FNuhkNrhkpd; Edpg;gFjp ,of;fg;gLjy;.v.L;: LNuhNrh/gpy;yh> kf;fhr;Nrhsk;. 
  M),ilePf;fk;: FNuhkNrhkpd; ikag;gFjp ,of;fg;gLjy;.,jdhy; ngUk;ghYk ,wg;GVw;gLfpwJ. 

ghypbd; FNuhkNrhk;. tpsf;F J}upif FNuhkNrhk; 
1.   C.G.ghy;gpahzp 1881 y; bNuhNrhgpy;yh  
   ckpo;ePu; Rug;gpapy; fz;lwpe;jhu;. 
2. ,jpy; fUk;gl;ilia mLj;J epwkw;w      
  ,ilgl;il khwpkhwp fhzg;gLfpwJ. 
3. ,jpy; cs;s ngupa Gilg;Gfs;   
  ghy;gpahdp tisak;/FNuhkNrhk;   
  Gilg;G vdg;gLk;. 
4. ckpo;ePu;Rug;gpapy; fhzg;gLtjhy;   
  ckpo;ePu;Rug;G FNuhkNrhk; vdg;gLfpwJ 

 

1. gpskpq; 1882y; rykhz;lu; Cirl;Lfspd Fd;wy;  
  gFg;gpd; GNuhNg]; bg;Nshl;bd; epiyapy;   
  fz;lwpe;jhu;.                              
2. tpsf;F fz;zhbia Jilf;f cjTk; J}upif    
  Nghd;w mikg;GilaJ.   
3. FNuhkNrhk; RUq;fp mr;rhf khwp mjpf msT    
     RNA cz;lf;Ftjhy;  DNA tisaq;fs;   
  gf;fthl;by; ePl;rpAw;W fhzg;gLfpd;wd.                                     
4. xU nry; My;fh mrplhGNyupahtpYk;   
  fhzg;gLfpwJ.  
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  2.,ul;bg;ghjy;:  xU FNuhkNrhk; gFjpahdJ ,UKiw  
  ,Uf;FNkahdhy; ,ul;bg;ghjy; vdg;gLk;.  
  v.L) LNuhNrh/gpy;yhtpy; [Pd; tupir abcdefgh gpwo;r;rp  fhuzkhf  
     abcdef gh gh Mf khWfpwJ.  
   
  3.jiyfPo; jpUg;gk;:FNuhkNrhkpy; cs;s [Pd; tupirKiwahdJ    
   180o jiyfPohfkhwptpLfpwJ. v.L)   
       abcdefgh  →    abcdgfeh  ,J  ,U tifg;gLk;.  
   m. ngupnrd;l;upf; M. nguhnrd;l;upf;. 
  m.ngupnrd;l;upf;;: jpBu;khw;wj;jpdhy; jiyfPohf khwpa gFjpapy;   
  nrd;l;Nuhkpau; cs;sJ .v.L)kdpjd;. 
  M.nguhnrd;l;upf;: jpBu;khw;wj;jpdhy; jiyfPohf khwpa gFjpapy;   
  nrd;l;Nuhkpau; fhzg;gLtjpy;iy.  v.L)rpk;gd;rp 
   
  4.,lk;ngau;jy;: FNuhkNrhk; gFjpapy; FNuhkNrhk; gFjpfSf;F ,ilNa gupkhw;wk;   
  milfpwJ.,J ,Utifg;gLk;.m.n`l;bNuhirf]; ,lk;ngau;jy; M.N`hNkhirf];,lk;ngau;jy; 
  m.n`l;bNuhirf]; ,lk;ngau;jy;: xU ,id FNuhkNrhk;fspy; xd;W ,ay;ghfTk;> kw;nwhd;W   
  gupkhw;wk; mile;Jk; fhzg;gLfpwJ. 
  M. N`hNkhirf]; ,lk;ngau;jy;: xU ,id FNuhkNrhk;fspy; ,U FNuhkNrhk;fspYk;   
  ,lk;khw;wk; ngWfpwJ. ,jdhy; guk;giu Neha;fs; Njhd;Wfpd;wd.      
                                    
13. jpBu; khw;wj;jpd; Kf;fpaJtj;ij tptup ?                                            
   1. Gjpa rpw;wpdq;fs; Njhw;WfpwJ .   
   2. gupzhk tsu;r;rpapy;; Kf;fpa gq;fhw;WfpwJ. 
   3. Gjpa gapu; ufq;fis Nkk;gLj;j cjTfpwJ. 
   4. jukhd gapu;fs; cUthf;f.v.fh . ney;.NfhJik>Nrhah.nkhr;ir>jf;fhsp>Xl;]; 
   5. kdpju;fspy; guk;giu Neha;fisAk;>Gw;W Neha;fisAk; Njhw;Wtpf;fpd;wd. 
   6. [Pd;fspd; myFfis mwpe;J nfhs;s gad;gLfpwJ. 
        
14. gpsha;bapd; Kf;fpaJtj;ij tptup ? 
   1. jhtu gapu; ngUf;fk;>Njhl;lf;fiy> ,tw;wpy; Kf;fpa gq;fhw;WfpwJ. 
   2. ngupa msT kyu;fs;>fdpfs;>cz;lhf;f. 
   3. Gjpa rpw;wpdq;fs; Njhd;w fhuzkhfpwJ. 
   4. kyu;fs;>fdpfs; Njhd;Wk; gUtfhyq;fspy; khWghL Vw;gLfpwJ. 
   5. Gjpa thoplq;fspy; jhtuq;fs; ed;whf Cd;wp tsu;fpd;wd. 
   6. jhtuq;fspy; Neha; vjpu;g;G jd;ik>mjpf kf#y; jhtuq;fis cz;lhf;FfpwJ. 
   7. nll;uhgpsha;L Nfh];>fPiu>jf;fhspapy; mjpf m];fhu;gpf; mkpyj;ijAk;> nll;uhgpsha;L    
  A+gpsha;b>md;A+gpsha;b %yk; kdpjDf;F gpwg;gpNyNa Neha;fs; cz;lhf;FfpwJ.       
   8.Mg;gpy;> Ngup> jpuhl;ir>jw;G+rid ,tw;wpy; ngupa fdpfs; cz;lhfpwJ.       

         
15. FNuhkNrhk; vz;zpf;ifapy; gpwo;r;rp: 
   ,Uka FNuhkNrhk; vz;zpf;ifapy;khw;wk; Vw;gbd; mJ FNuhkNrhk; vz;zpf;ifapy;gpwo;r;rp  
   (m) gpsha;b vdg;gLk;. ,J ,U tifg;gLk;. 1.A+gpsha;b 2.md;A+gpsha;b  
    1. A+gpsha;b: xU capupdj;jpYs;s mbg;gil FNuhkNrhk; njhFjp mjd; klq;fpy;  

mjpfupj;Njh(m) Fiwe;Njh fhzg;gLtJ A+gpsha;b vdg;gLk;. ,J %d;W    
tifg;gLk;.1.khNdhgpsha;b  2.bg;sha;b  3.ghypgpsha;b  

    2. bg;sha;b :,J fUTWjypy; ,U NfkPl;Lfs; ,iztjhy; cz;lhfpwJ.  ,J ,Ukak;   
      vdg;gLk;.vL) irNfhl;.  
    3. ghypgpsha;b : xd;W(m)Nkw;gl;l FNuhkNrhk; njhFjpfs; ,UikanjhFjpAld; ,iztjhy;       
      cz;lhfpwJ. ,J ,U tifg;gLk;. m.Ml;Nlhghypgpsha;b(jd;gd;kak;)  
     M.my;Nyhghypgpsha;b (may;;gd;kak;) 
   
  m.Ml;Nlhghypgpsha;b (jd;gd;kak;): xU capupdj;jpd; [PNdhNkhL mNj capupdj;jpd; xd;W (m)   
  Nkw;gl;l FNuhkNrhk; njhFjpfs; ,iztjhy; cz;lhfpwJ. v.L) Ml;Nlhbupg;sha;L    
  (jd;Kk;ikak;) – ju;G+rid>jpuhl;ir>thio.Ml;Nlhnll;uhbg;sha;L–Mg;gpy; (jd;ehd;ikak;) 
   
  M. my;Nyhghypgpsha;b(may;;gd;kak;): xU capupdj;jpd; [PNdhNkhL mNjcapupdj;jpd;xd;W(m)    
  Nkw;gl;l xw;iw ika njhFjp FNuhkNrhk; NtnwhU rpw;wpdj;jpypUe;J te;J ,iztjhy;   
  cz;lhfpwJ. vL) bupl;bNfy; - n`f;rhgpsha;b.    
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  2.md;A+gpsha;b: xU capupdj;jpy; ,UikanjhFjpapy; xd;W (m) ,uz;L FNuhkNrhk;fs;    
  Fiwe;Njh>mjpfupj;Njh ,Ug;gJ md;A+gpsha;b vdg;gLk;. ,J ,U tifg;gLk;.                       
  m.i`g;Nghgpsha;b   M. i`g;gu;gpsha;b  
   
  m.i`g;Nghgpsha;b: ,Uika njhFjpapy; xd;W (m) ,uz;L FNuhkNrhk;fs; Fiwthf ,Ug;gJ.  
  ,J ,U tifg;gLk;. i).khNdhNrhkp 2n-1      ii)  ey;ypNrhkp.2n-2 
   
  M. i`g;gu;gpsha;b: ,Uika njhFjpapy; xd;W (m) ,uz;L FNuhkNrhk;fs; ,iztJ. ,J   
  ,U tifg;gLk;. i).biuNrhkp 2n+1   vL)  lhl;^uh ];l;uhNkhdpak;.   ii)  nll;uhNrhkp.2n+2 
 
16. FNuhkNrhk; mikg;G :  

 [Pd;fis jd;dfj;Nj nfhz;Ls;s mikg;GfNs FNuhkNrhk;fs; vdg;gLk;. 
 Xt;nthU FNuhkNrhkpYk; xNukhjpupahd FNuhNkbl;Lfs; fhzg;gLfpwJ.         
 FNuhkNrhkpd; FWfpa gFjpfs; RUf;fq;fs; vdg;gLk;.  
 ,it Kjd;ik RUf;fq;fs;> ,uz;lhk; epiy  RUf;fq;fs; vdg;gLk;. 
 Kjd;ik RUf;fk; nrd;l;Nuhkpau; kw;Wk; ifdl;NlhNfhu; vd;gdtw;why; MdJ. 
 nrd;l;Nuhkpaupd; vz;zpf;if mbg;gilapy; khNdhnrd;l;upf;>ghypnrd;l;upf; FNuhkNrhk;; 

vdg;gLk;. 
 Kjd;ik RUf;fk; jtpu gpw RUf;fq;fs; ,uz;lhk; epiy  RUf;fq;fs; vdg;gLk;. 
 epA+f;dpNahy];fs; ,uz;lhk; epiy RUf;fq;fspypUe;J cUthfpwJ.  

vdNt ,J epA+f;dpNahy]; cUthf;fpfs; vdg;gLk;. 
 FNuhkNrhkpd; rpwpa Edp gFjp rhl;biyl; vdg;gLk;. ,J rhl; FNuhkNrhk; vdg;gLk;. 
 ,jpy; DNA,RNA,`p];Nlhd;,`p];Nlhd;  my;yhj Gujq;fs; Ca +2 Mg +2  cNyhf madpfs;    

 cs;sJ.FNuhkNrhkpd; Edp gFjp BNyhkpau;fs; vdg;gLk;. ,J epiyg;G jd;ikf;F   
fhuzkhfpwJ.      
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                   capupay; jhtutpay; -capu; njhopy; El;gtpay;. 
 
,uz;L kw;Wk; %d;W kjpg;ngz; tpdhf;fs;                                                         
 
1. D.N.A kWNru;f;ifnjhopy;El;gk; (m)[Pd;fis tpUk;gpagb ifahSjy; vd;why; vd;d ?                                                                                                                               
  xU capupapd; [pNdhk; mikg;Gld; tpUk;gpa [Pd;fis ,izj;J Gjpa gz;Gfis nfhz;l   
  [PNdhkhf khw;Wk; njhopy;El;gk;. bvd;V kWr;Nru;f;if njhopy;El;gk; vdg;gLk;. 
 

2. kuG nghwpaypd; mbg;gil nghUl;fs; ahit?                                          
  bvd;V ,ioia Jz;lhf;Fk; nu];l;upf;\d; vz;NlhepA+f;spNa]; kw;Wk;  
  bvd;V Jz;Lfis ,izf;Fk; bvd;V iyNf];Mfpait. 
 
3. capu;njhopy;El;gtpaypy; <.Nfhiyapd; gq;F ? 
  1). <.Nfhiygpsh];kpl;;  flj;jpahfTk;> 
  2). nu];bupf;\d; bz;Nlh epA+f;spNa]; nehjpia cw;gj;jp nra;aTk;> 
  3). `pA+Kypd; cw;gj;jp nra;Ak; njhopw;rhiyahfTk;. gq;F tfpf;fpwJ. 
 
4. may;[Pid ngw;w jhtuq;fs; vd;why; vd;d ?                                            
  kuGnghwpapay; %yk; may;[Pid GFj;jp>Gjpa gz;Gfis nfhz;l jhtuq;fs; cUthf;FtJ   
  may;[Pid ngw;w jhtuq;fs; vdg;gLk;.  
 
5. may;[Pid ngw;w jhtuq;fs; cjhuzk; ahJ?  
  ,Utpj;jpiy jhtuq;fs;:1).epf;Nfhl;bahdh nlhghf;fk;. 2).gPl;lh ty;fhuP]; 3).fpisrpd; khf;];    
  4). P̀ypahd;j]; MDt]; 5).nrhyhdk; bA+gNuhrk; 6).fhg;rpfk; `pu;#l;lk;  
  xUtpj;jpiy jhtuq;fs;:1).m];guhf]; rpw;wpdk; 2). Xiurh rilth 3). rpah nka;];  
  4). mtpdh rl;ilth       
 
6. gh];lh vd;why; vd;d? 
  gapu;fis fisnfhy;ypapypUe;J ghJfhj;jpl ];nlg;Nlhik]p]; i`f;Nuh];Nfhgpf]; vd;w   
  ghf;BupahtpypUe;J xU tif [Pdhy; cUthFk; nehjp gh];lh. ,J fis nfhy;ypia nraypof;f   
  nra;fpwJ. 
 
7. czu;jil RNA vd;why; vd;d? 
  jf;fhsp gOg;gjw;F fhuzkhd ghypfNyf;l;Nuhdpf;]; nehjpapd; nray;ghl;bid jilnra;Ak;      
  RNA czu;jil RNA vdg;gLk;. 
 
8. mrfhag;G+r;rp (#g;gu;gf;) vd;why; vd;d?  
  mrfha G+r;rp vDk; ghf;Bupah ufk; vz;nzia rpijj;J khR tpistpf;fhj er;R jd;ik   
  nghUl;fis Njhw;Wtpf;fpwJ. 
 
9. capupa rPuikg;ghf;fk; vd;why; vd;d?  
  Rw;W #oypy;; ePu; kw;Wk; epyk; khRgLjiy jLg;gjpy; capUs;s Ez;Zapupfis <LgLj;Jk;   
  nray; capupa rPuikf;fg;gLjy; vdg;gLk;. 
 
10. KOjpwd;ngw;wit vd;why; vd;d ?  
   capUs;s ve;j xU jhtu nry;Yk; KOjhtukhf tsu;r;rp ngWtjw;fhf ,aw;ifahf     
   mike;j jpwd; KOjpwd; ngw;wit vdg;gLk;. ,J jhtunry;Yf;F kl;LNk cupj;jhdJ.  
 
11. Nfy]; vd;why; vd;d ?  
   jpR tsu;g;G Nrhjidapy; XOq;fw;w NtWghL milahj jpRjpus;  Nfy]; vdg;gLk;.        
 
12 .capup ciyfyd; vd;why; vd;d? 
   gpuj;jpNaf Ez;Zapup ePf;fk; ngw;w fyd;fs; capup ciy fyd; (m) nehjpfyd; vdg;gLk;.,J   
   mjpf Guj jd;ik nfhz;l Ez;Zapup nry;fs; jahupf;fg;gad;gLfpwJ. 
         
13. jdpnry;Gujk; vd;why; vd;d?  
   czT (m) tpyq;fpd jPtdkhf gad;gLk; Ez;Zapupfspd; cyu;e;j nry;fs;xl;L nkhj;jkhf    
   Ez;ZapupGujk;(m) xw;iw nry;Gujk; vdg;gLk;. v.L) ];igUypdh  
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14. jdpnry;Guj cw;gj;jpf;F gad;gLk; My;fh.G+Q;i[.ghf;bupah ahJ ?  
   My;fh   : FNshnuy;yh>];igUypdh>fpshkpNlhNkhd]; 
   G+Q;ir   : rf;fhNuhikrpl;];> thy;tNyupah>mfhupf];. 
   ghf;Bupah : #NlhNkhd];> my;fyp[Pd;];. 
 
15. PEG vd;why; vd;d ?  
  jdpgLj;jg;gl;l GNuhl;Nlhgpsh];Lfis ,izf;Fk; ,izTfhuzp ghypvj;jpyPd; fpisf;fhy;    
  vdg;gLk;. 
 
16. %yf;$W xl;Ljy; vd;why; vd;d?  
   toq;F capupapd; bvd;V Jz;LfSk;> flj;jp bvd;V Jz;LfSk; ,izf;fg;gLtJ %yf;$W   
   xl;Ljy; vdg;gLk;. mjdhy; fyg;G DNA (m) kWNru;f;if DNA  (m) rDNA cz;lhfpwJ. 
 
17 ,e;jpa capu; njhopy; El;g ikaq;fis vOJ.  
   1. ,e;jpa Ntshd;ik Muha;r;rp epiyak;. (IARI) GJnly;yp. 
   2. ghgh mZ Muha;r;rp epiyak;. (BARC) Kk;ig.  
   3. kUj;Jt kw;Wk; third jhtuq;fSf;fhd ika Muha;r;rp epiyak;. (CIMAP)yf;Ndh.c.gp 
   4.  M.S. Rthkpehjd; Muha;r;rpikak;. (MSSRI) nrd;id. 
 
18. cly fyg;gpdk; vd;why; vd;d ? 
   jdpgLj;jg;gl;l GNuhl;Nlhgpshrj;jpid ,idT Cf;Ftpg;Gfhuzp %yk; ,izar;nra;J   
   fyg;G GNuhl;Nlhgpshrj;jpid cUthf;fp mjpypUe;J KOjhtuj;jpid cUthf;Fk;   
   nray;El;gk; GNuhl;Nlhgpshr,izT vdg;gLk;. ,jdhy; cUthf;fgLk; fyg;Gapupf;F cly   
   fyg;Gapupahf;fy; vdg;gLk;. 
 
19. cl;nrYj;Jjy; vd;why; vd;d ?  
   yhkpdhu; fhw;Nwhl;l miwapy; J}a;ikahd #o;epiyapy; vf;];gpshz;il tsu;g;G Clfj;jpy;   
   nrYj;JtJ cl;nrYj;Jjy; vdg;gLk;. ,jw;F jP Rthiyapy; fha;r;rg;gl;LFsptpf;fg;gl;l   
   ,Lf;fpfs;> cl;nrYj;Jk; Crpfs; gad;gLj;jg;gLfpwJ.                           
 
20. jpR tsu;gpd;tsu;g;G Clfq;fs; 3 vOJ.   
   Kuhrhfp kw;Wk; ];$f; Clfk; (MS tsu;g;G Clfk;.) 
   Nfk;ghu;f; tsu;g;G Clfk;. (B5 tsu;g;G Clfk;) 
   Xapl; tsu;g;G Clfk;. (W tsu;g;G Clfk;) 
   epl;r; tsu;g;G Clfk;  Mfpad jpR tsu;g;gpy; gad;gLfpd;wd . 
 
21. kWNru;f;if D.N.A; vd;why; vd;d ?  
  toq;F capupapd; bvd;V Jz;LfSk;> flj;jp bvd;V Jz;LfSk; ,ize;J cUthFk; bvd;V;   
  fyg;G DNA (m) kWNru;f;ifDNA  (m) rDNA vdg;gLk;. 
    
22. capupG+r;rpnfhy;yp vd;why; vd;d? 
  G+r;rpnfhy;yp kUe;Jfis gad;gLj;jhky; jhtuq;fis ghJfhf;f kugpay; Kiwapy; khw;wk;   
  nra;ag;gl;l capupfis nfhz;L G+r;rpfis fl;LgLj;JtJ capupG+r;rpnfhy;yp vdg;gLk;. 
      
23. %yf;$W fj;jpupNfhy;fs; vd;why; vd;d?  
  bvd;V ,ioia Jz;lhf;Fk; nu];l;upf;\d; vz;NlhepA+f;spNa];(1970) %yf;$W   
  fj;jpupNfhy;fs vdg;gLk; 
                       
[e;J kjpg;ngz; tpdhf;fs;    
1. DNA vt;thW Jz;lhf;fg;gLfpwJ?  
 * ghf;Bupaq;fs; nu];l;upf;\d; nehjpia cUthf;FfpwJ.  
   *  nu];l;upf;\d; nehjpapd; cjtpAld; itu]; DNAit rpijj;J  
   ghf;Bupak; jd;id ghJfhj;J nfhs;fpwJ.   
   *  kWNru;f;ifMa;thsu;fSf;F DNA it Jz;lhf;fg; gad;gLfpwJ.  
   *  nu];l;upf;\d; nehjpfs;DNA ,ioapid Fwpg;gpl;l ,lq;fspy; ntl;LfpwJ.  
   *  ECORI nehjp (v];n]uprpah Nfhiy nu];l;upf;\d; nehjp I) 
    kdpj Flypy; v];n]uprpah Nfhiyapy; cw;gj;jpahfpwJ.                                                 
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     * nu];l;upf;\d; vz;NlhepA+f;spNa]; nehjp DNA tpy; mjw;F njupe;j epA+f;spNahilL   
   tupiria milahsk; fz;lTld; DNA it me;j ,lj;jpy;ntl;btpLk;. 
   *  ,uz;L ,iofspYk; xl;Lk; KidfSf;F njhlu;Gila epA+f;spNahilL tupirfs;  
   milahsk; fz;lTld; iyNf]; nehjp xl;btpLk;.                                             

2. kWNru;f;if DNA gad;fs; ahit? 
        nghUs;  gad;fs; 

1;. kdpjtsu;r;rp `hu;Nkhd;                                                    
 
2. ,d;lu;/nguhd;            
3. ,d;lu;ypA+f;fpd;           
4. ,d;Rypd; 
5. nudpd; jLg;ghd;fs; 

i`g;Nghgpl;A+l;luprk; fhuzkhf tsu;r;rp Fd;wpa Foe;ijfSf;F 
tsu;r;rpia Cf;Ftpf;fpwJ.                             
nry;fSf;F itu];fis vjpu;f;Fk; jpwD}l;LfpwJ.               
Neha; vjpu;g;G WBC ngUf;fj;ij J}d;LfpwJ. 
ePupopT Neha;f;F rpfpr;ir mspf;f gad;gLfpwJ. 
,uj;jj;jpd; mOj;jj;ij Fiwf;fpwJ. 

 
3. kuG nghUs;fis ,lk;khw;wp mikg;gjpd; gad;fs; ahit?   
  1). G+r;rp nfhy;ypg;gz;GfSld; jhtuq;fis cUthf;fyhk;.  
  2). gaDs;s Nrkpg;Gg;Gujq;fs;> tpl;lkpd;fs;> mkpNdhmkpyq;fs; cw;gj;jp nra;ayhk;.      
  3). gad;glhj Guj tiffis jilnra;a [Pd; ,lkhw;wk; gad;gLfpwJ.                       
  4). ,uz;lhk; epiy tsu;rpij khw;w nghUl;fis mjpf mstpy;; cw;gj;jp nra;a.                                                                                                                 
  5). ghypNfyf;l;NuhNd]; nehjp jf;fhsp fdpr;Rtu; nry;fis rpijj;JNrjkilanra;fpwJ.    
    ,e;j nehjpapd; nray;ghl;bid czu;jil[Pd;fis gad;gLj;jp gOg;gij   
    jhkjgLj;JfpwJ. ,jdhy; ePz;l njhiyTk;>ePz;lehl;fSf;F ghJfhf;fKbAk;.                                                          
  6). kyu;fs;>,iyfspd; epwk;>mjpfkyu;fs;>thrid>mofpa tbtk; Mfpad cz;lhf;f 
 
4. may;[Pid ngw;w jhtuq;fspd; fisf;nfhy;yp vjpu;g;G jd;ikia tpsf;F?  
    *fisf;nfhy;ypfis tay;fspy; gad;gLj;Jk; NghJ rhFgb gapu;fisAk; ghjpf;fpwJ. 
    *gapu;fis fisnfhy;ypapypUe;J ghJfhj;jpl ];nlg;Nlhik]p]; i`f;Nuh];Nfhgpf]; vd;w      
  ghf;BupahtpypUe;J xUtif [Pdhy; cUthFk;nehjp gh];lh fisnfhy;ypia nraypof;fnra;fpwJ. 

    *,e;j [Pid jhtuq;fspy; ,izj;J fisnfhy;ypfis vjpu;j;J tsUk; jpwd;ngw;w   
   jhtugapu;fs; cUthf;fg;gl;Ls;sd.  
    *,e;j [Pid ngw;w jhtuq;fs; fisf;nfhy;ypfis vjpu;j;J thOk; jpwd; ngw;wit.                
     
5. Nrjk; tpistpf;Fk; G+r;rp>Ez;Zapup vjpuhd Nkk;gLj;jg;gl;l vjpu;g;G jd;ikia tptup?      
 *Ngrpy;y]; JupQ;[pad;rp]; ghf;bupaq;fs; vz;Nlhlhf;]pd; vd;w er;R Gujj;jpid   
  cz;lhf;FfpwJ. 
  * ,J jhtuq;fis mopf;Fk; khz;lf;lh nrf;];lh vd;w G+r;rpapid mopf;fty;yJ.  
  * ,e;j ghf;BupahtpypUe;J er;R Gujj;jpid cz;lhf;Fk; Bt vd;w [Pd; gpupj;njLf;fg;gl;L   
  mf;Nuh ghf;Bupah topahf Gifapiy> gUj;jp> jf;fhsp Nghd;w jhtuq;fSf;F khw;wg;gl;L   
  G+r;rpfspd; jhf;FjYf;F vjpuhd jd;ikia ngWfpwJ.                                                                    
       
6. [Pd; ,lk; khw;wpaikf;fg;gl;l Ez;Zapupfis Rw;Wg;Gw #oypy; ntspapLtjhy; Vw;gLk;   
  ez;ikfs; ahhit? 
 1. Rw;W#oiy ghJfhj;jy;> khrw;w #oiy capupfshy; rPuikj;jy;. 
 2. czT>njhopy; Jiwf;F Njitahd nehjpfis cz;lhf;Fjy;. 
 3. Nkk;gLj;jg;gl;l nehjpfis cz;lhf;Fjy;. 
 4. ghy; Jiwf;F Nkk;gLj;jg;gl;l Ez;Zapupfis cz;lhf;Fjy;. 
 5. capUs;s Ez;Zapupfis jLg;G+rpfshf gad;gLj;Jjy;. 
 6. jhtu Cl;lKiwfis Nkk;gLj;Jjy;. 
 7. jhtu jl;gntg;g #oypypUe;J ghJfhj;jy;.    

 
7. jhtu jpRtsu;g;G Njhw;wKk; tsu;r;rpAk;- tptup.  
    * N`gu;Nyz;l;(n[u;kdp)1898 jhtu nry; jdpahf gpupj;J  tsu;j;jhu;. 
    * fhj;iul;>Xapl;>Nehg;Nfhu;l;1934--39Mf;]pd; tpl;lkpd; fz;Lgpbj;J jpRtsu;g;Gnray;El;g mbjsk;. 

    *   irl;Nlhifdpd; Kyk; 1940- 60 nry;gFg;G>nry;khWghL miljy; fz;lwpag;gl;lJ.                        
    *   1960 njhlf;fj;jpy; kNf];tup kw;Wk; ehuazRthkp gy Ma;Tfis Nkw;nfhz;ldu;.                                                               
    *  1960 gpd; jhtu nry;fs;> jpRf;fs;>kw;Wk; cWg;Gfis tsug;;gJ nrk;ikahf;fg;gl;lJ. 
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8. jhtuj;jpRtsu;g;G mbg;gilf;fUj;Jf;fs; ahit? 
  1). KOjpwd;ngw;wit: capUs;s ve;j xU jhtu nry;Yk; KOjhtukhf tsu;r;rp   
     ngWtjw;fhf ,aw;ifahf mike;j jpwd;;. ,J jhtu nry;Yf;F kl;LNk cupj;jhdJ. 
  2). NtWghL miljy;: Mf;F jpRthdJ jdpjpRthfNth (m) $l;LjpRthfNth NtWghL   
     miltJ. 
  3). NtWghL jpupjy;: Kjpu;e;j jpRf;fs; kPz;Lk; Mf;F jpRf;fshf khwp fhy]; jpRthf   
     tsu;r;rp miltJ. 
  4). kWNtWghL miljy;: fhy];jpR jz;L kw;Wk; Ntu;(m)fUepfu; jpRthf tsu;r;rp   
     miltJ. 
 
9. GNuhl;Nlhgpshrq;fis jdpikgLj;Jk; Kiwfis tpsf;F ?  
  1). ,ae;jpunray;Kiw: nry;fis cfe;j fiurypy; itg;gjhy; GNuhl;Nlhgpsh];Lfs; RUq;fp   
    nry;Rtiutpl;L mfYfpwJ.gpd; $u;ikEdp nfhz;l fj;jpahy; jpRtpidntl;b   
    GNuhl;Nlhgpsh];Lfs; jdpikgLj;jg;gLfpd;wd. 
  2). nehjpfis gad;gLj;Jk; Kiw: 
    1) 10 thu,iyfs; 70% My;f`hypy; Ez;Zapu; ePf;fk; nra;jy; 
    2) gpd; 2% Nrhbak; i`g;NghFNsiul; fiurypy; 20-30 epkplq;fs; itj;jy;. 
    3) gpd; thiy tbePupy; fOTjy;  
    4) gpd;tUk; nray;Kiwfs; yhkpdhu;fhw;Nwhl;l miwapy; J}a;ikahd#oypy; eilngw Ntz;Lk;. 
    5) ,iyapd;  fPo;GwNjhiy cupj;J rpW Jz;Lfshf ntl;lNtz;Lk;. 
    6) ,iy Jz;Lfs; nehjpf;fyit 0.5% khrNuhirk;>13% rhu;gpl;lhy;(m)khdpl;lhdpy;                
.    2%  nry;YNy]; mlq;fpa ngl;up jl;by; 5.4 PH y; itf;fNtz;Lk;. 
    7) ntsptplg;gLk; GNuhl;Nlhgpsh];Lfis rk mlu;T fiurypy; itf;fNtz;Lk;.           
    
10. GNuhl;Nlhgpshr ,iztpid tpsf;F ?  
       *jdpgLj;jg;gl;l GNuhl;Nlhgpsh];Lfs; ,izTfhuzp  
    ghypvj;jpyPd; fpisf;fhy; %yk; ,izfpwJ.  
      *njhlu;e;J cl;fU ,ize;J fyg;gpdk; Njhd;WfpwJ. 
      *mNjtsu;g;G Clfj;jpy; nry;Rtu; cz;lhfpwJ.  
      *fhy]; cUthfp jpR tsu;g;gpd; %yk; jhtuq;fs; cz;lhf;fg;gLfpwJ. 
 
11. may;[Pid GFj;Jk; Kiwfis tpsf;F ?                                                       
   ,U topKiwfs; fhzg;gLfpwJ.1). kpd;Jisahf;fk;:  
    * nry;rt;tpy; kpd;Gyj;ij Vw;gLj;jp jw;fhypf Jisfis  
    Njhw;Wtpf;Fk; Kiw.     
     *may;%yf;$Wfshd DNA, RNA Md;bghbfs; kw;Wk; kUj;Jfs;  
    irl;Nlhgpshrj;jpw;F cUthf;fg;gl;l ,j;Jisfs; mDkjpf;fpd;wd.  
   * ,j;njhopy;El;gk; capu; ,aw;gpay;>capu;nghwpapay;> nry; kw;Wk;  
     %yf;$W capupay; Jiwfspd; gq;Nfw;gpdhy; cUthf;fg;gl;Ls;sJ.  
     * ,J [Pd;rpfpr;ir Kiwapy; gad;gLfpwJ.                                                            
 
   2). Neubahf nrYj;Jjy; (m) gNahyp];bf; (m) [Pd;Jg;ghf;fp Kiw:  
     * kpf Ez;zpa Jfs;fspd; kPJ DNA it itj;J Fwpg;gpl;l jpR (m)nry; kPJ kpFe;j tpirAld;      
   Jg;ghf;fpapypUe;J Fz;bid nrYj;JtJ Nghy Neubahf nrYj;JtjhFk;.   
      *ghf;Bupah>G+Q;ir>jhtuq;fs;>ghY}l;b rpw;wpdq;fs; Mfpatw;wpy; ,k;Kiw mjpfkhf gad;gLfpwJ.   
      *Fwpg;ghf muprp>kf;fhr;Nrhsk;>gUj;jp> Nrhahnkhr;ir Mfpatw;wpy; ,k;Kiw Kf;fpakhdjhFk;.                                         
         
12. jdpnry; Gujj;ij Kf;fpa czthf Vw;Wnfhs;s jaq;f fhuzq;fs; ahit? 

1).mjpf epA+f;spf;mkpyk; cs;sjhy; A+upf;mkpyk;>rpWePuffw;fs;>fPo;thjk; Nghd;wit Vw;gLfpwJ. 
2).tsu;jsj;jpypUe;J Ez;Zapupfs; cwpQ;Rk; er;Rjd;ik (m) Gw;WNehha; nghUs;fs;     
 ,jpy;fhzg;glyhk;. 

 3).the;jp>nrupf;fhik>xt;thik tpisTfs; Njhd;wyhk;. 
 4).cw;gj;jp nryT mjpfk;. 

   5).jdpnry; cw;gj;jpf;F gad;gLk;my;Nfd;fs;>kPj;Njd;>nkj;jdhy;>nry;YNy];> 
     fhu;Nghi`l;Nul;Lfs; fopTg;nghUl;fs; Fwpj;J Ma;T nra;agLfpwJ. 

 6).jdpnry; cw;gj;jpf;F kuj;J}s;>jtpL>gPl;ru;f;fiughF>gl;lhzp>fhgp njhopw;rhiy fopTfs; gad;gLfpwJ. 
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13. jdpnry; Gujj;jpd; gad;fs; ahit ? 
* mjpf Gujk; nfhz;ljhy; tof;fkhd cztpw;F khw;whf mikfpwJ. 
* gy nehjpf;fitj;j czTfs; jahupf;fgad;gLfpwJ. vL) ghyilfl;b>ntz;iz. 
*mjpf Gujk;(60-70%)itl;lkpd;fs;>mkpNdhmkpyq;fs;>fbdehu;fs; cilaJ. 
* itl;lkpd; khj;jpiufs; nrwpe;j ];ig&ypdh jahupf;f. 
* fhkh-ypNdhypf; mkpyk; - ePupopT Nehahspfspd; ,uj;j ru;f;fiu msT Fiwf;f 
* kdpj clypy; nfhy];l;uhy; Nrfukhtij jilnra;a 

 
14. Mde;j Nkhfd; rf;futu;j;jpapd; fz;Lgpbg;gpid tptup?  
*  Mde;j Nkhfd; rf;utu;j;jp mnkupf;fh tho; ,e;jpau;. 
*  1979 y; #NlhNkhd]; Gblh vd;w ghf;Bupah ufj;ij cUthf;fpdhu;.  
*   ,J mrfha G+r;rp vd miof;fg;gLfpwJ. 

     *  ,J fr;rh vz;nzapYs;s i`l;Nuhfhu;gd;fis rpijg;gjw;fhdCAMkw;Wk;OCT [Pd;fis   
    nfhz;Ls;sJ.                                    

*  vz;nzia rpijj;J khRtpistpf;fhj (k) er;R jd;ikaw;w g;nghUl;fis Njhw;Wtpf;fpwJ. 
* ,k;Kiwapy; vz;nzapdhy; khrile;j epyj;ij rupnra;tjhy; ,e;epfo;T capupa      
 rPuikg;ghf;fk; (m)capupfshy; rPuikf;fg;gLjy; vdg;gLk;. 

  
   
15.kuGnghwpapaypd; mbg;gil nray;El;gq;fis tptup.  

  xU capupapd; [pNdhk;mikg;Gld; tpUk;gpa [Pd;fis ,izj;J Gjpa gz;Gfis   
  nfhz;l[PNdhkhf khw;Wk; njhopy;El;gk; . 
  mbg;gilnray;El;gq;fs;: bvd;V ,ioia Fwpg;gpl;l ,lq;fspy; Jz;lhf;Fk; nu];l;upf;\d;   
  vz;NlhepA+f;spNa]; kw;Wk; bvd;V Jz;Lfis ,izf;Fk; bvd;V iyNf]; Mfpa nehjpfs;  
 
 DNAkWr;Nru;f;if njhopy;El;gj;jpd; epfo;Tfs;:                                              
 1).toq;F capupapd; bvd;V nu];l;upf;\d;    
   vz;NlhepA+f;spNa];fis gad;gLj;jp rpWrpW   
   Jz;Lfshf eWf;fg;glNtz;Lk;.                                                             
 2).,e;j bvd;V Jz;Lfis jFe;j efy;ngUf;fpAld;   
   ,izj;jy ; Ntz;Lk;. ,J flj;jp(m)FNshdpq;  
   Cu;jp vdg;gL;k;.v.Nfhiyapd; gpsh];kpl; bvd;V   
   kpfnghUj;jkhd flj;jpfs; MFk;.                                                  
3).toq;F capupapd; bvd;V Jz;LfSk;>flj;jp DNA    
  Jz;LfSk; ,izf;fg;gLtJ %yf;$W xl;Ljy;   
  vdg;gLk;.,jdhy; fyg;G DNA (m)kW Nru;f;ifDNA   
    (m) rDNA cz;lhfpwJ.               
4).kWNru;f;ifDNA v.Nfhiy> Ngrpy;y]; rg;byp];>   
  ];l;nug;Nlhik]p]; Nghd;w Xk;Gapu; nry;fspy;   
  nrYj;jg;gLfpwJ.                                                                          
5).,jw;fhf nry;YNyh]; nehjpia Xk;Gapup nry;fSld;   
  Nru;j;J gjg;gLj;Jk; NghJ mjd; nry;Rtu;   
  kWNru;f;if DNA it cs;thq;Fk; jd;ik   
  nfhz;ljhf khWfpwJ.                                    

6). may;kWr;Nru;f;if DNA tpd; fl;lisfis Xk;Gapup   
   ghf;Bupaq;fs; gpd;gw;Wfpd;wd.,jdhy; kWNru;f;if 
DNA fis nfhz;l  
  ghf;Bupah $l;likT cUthfpwJ. ,J %yf;$W efy;ngUf;fk; (m) [Pd;efy;ngUf;fk; vdg;gLk;.                                                  

7). kdpj ,d;Rypd; cw;gj;jpfSf;F fhuzkhf fizaRug;gp kdpj [Pid v.NfhiyapDs;  
  Eiog;gjd; %yk; Vw;Gapup kdpj ,d;Rypid cw;gj;jp nra;fpwJ.                                                           
      

 

16. jhtuj;jpRtsu;g;G mbg;gil nray;El;gq;fis tptup.  
  jhtu nry;fs;>jpRf;fs; kw;Wk; cWg;Gfis nraw;ifahfj; jahupf;fg;gl;l tsu;g;G  
  Clfj;jpy; fl;LgLj;jg;gl;l #oypy; tsu;g;gNj jhtu jpRtsu;g;G vdg;gLk;.    
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jhtu jpRtsu;g;gpd; mbg;gil nray;El;gq;fs;: 
1).tsu;g;G fyd;fs;: Vu;ypd; Nkaw;Flit ($k;G Flit)> ngl;upjl;Lfs;> tsu;g;G Foha;fs; (25X150mm) 

2).tsu;g;G Clfk;: 
  Kuhrhfp kw;Wk; ];$f; Clfk; (MS tsu;g;G Clfk;.) 
  Nfk;ghu;f; tsu;g;G Clfk;.     (B5 tsu;g;G Clfk;)  
  Xapl; tsu;g;G Clfk;.        (W tsu;g;G Clfk;) 
  epl;r; tsu;g;G Clfk;. 
  tsu;g;G Foypy; vLj;Jf;nfhz;L tha;gFjp gQ;R(m) mYkpdpa   
  jhspdhy;%lNtz;Lk;.tsu;g;GClfj;jpd; PH 5.8 f;F rupnra;a Ntz;Lk;. 
 
3).Ez;Zapu; ePf;fk;:  
  tsu;g;G Clfk; kw;Wk; jhtujpRf;fspy; cs;s ghf;lBupah kw;Wk; G+Q;irfs; 
  Nghd;w Ez;Zapupfis ePf;f gpd;gw;wgLk; nray;Kiwfs; Ez;Zapu; ePf;fk; vdg;gLk;. 
  Ml;NlhfpNstpy; Rkhu; 15 epkplq;fs; njhlu;e;J 1210C ntg;gepiyapy; itf;fg;gLfpwJ. 
 
  NtjpEz;Zapu; ePf;fk ;:  
  Nrhbak; i`g;Ngh FNshiuL>fhy;rpak; FNshiuL> nku;Fup FNshiuL  
  VjhtJ xd;wpy; 15–20 epkplk; Neu;j;jp nra;J 3–5 Kiw J}aePupy; fOt Ntz;Lk;.      
 
4).cl;nrYj;Jjy;:  
  yhkpdhu; fhw;Nwhl;l miwapy;; vf;];gpshz;il tsu;g;G Clfj;jpy;   
  nrYj;JtJ cl;nrYj;Jjy; vdg;gLk;. ,jw;F jP Rthiyapy; fha;r;rg;gl;L   
  Fsptpf;fg;gl;l ,Lf;fpfs;>cl;nrYj;Jk; Crpfs; gad;gLj;jg;gLfpwJ.                           
 
5).milfhj;jy;:  
  jpRTld; $ba tsu;g;G Clfk; 260C ± 20C ntg;gepiyapy; 2000- 4000 yf;]; xspr;nrwptpy; 16   
  kzpNeuk; xsp 8 kzp Neuk; ,Us; vd;w xspfhyj;jpy; itf;fg;gLtJ milfhj;jy; vdg;gLk;. 
 
6).Nfy];(m) jpRjpus; :  
  Mf;]pd; nry;ePl;rpiaAk;>irl;Nlhifdpd; nry;gFj;jiyAk; J}z;Ltjhy; XOq;fw;w NtWghL  
  milahj jpRjpus; Njhd;WfpwJ. ,J Nfy]; vdg;gLk;.                              
 
7).Gwj;Njhw;wkhf;fk;:  
  Mf;]pd;> irl;Nlhifdpdhy; Gjpa cWg;Gfs; Njhw;Wtpf;fg;gLfpd;wJ. ,J 2 tifg;gLk;.                                              
  cWg;Gf;fshf;fk;: 
  Nfy]pypUe;J Ntu; Njhd;WtJ iuNrhn[dprp];> jz;L Njhd;WtJ fhNyhn[dprp]; vdg;gLk;. 
  fUcUthf;fk;:  
  Nfy]pypUe;J jz;L kw;Wk; Ntu; cila ,U JUt mikg;G Njhd;WtJ fU  
  cUthf;fk; vdg;gLk;. ,J cly fhy]; jpRtpypUe;J Njhd;Wtjhy; clyfUf;fs;>(m)   
  vk;gpupaha;Lfs; (m)NrhNkhFNshdy; fUf;fs; vdg;gLk;. 
 
8).tYngWjy;: rpW ,sk; jhtuq;fs; gbgbahf ,aw;if #oYf;F nfhz;L tUjy; tYngWjy;   
  vdg;gLk;.gpd; ,sk; jhtuq;fs; epyj;jpw;F khw;wg;gLfpwJ. 
 
17. jhtuj; jpRtsu;g;G gad;fis tptup. 
  1. mofpa ftu;r;rpA+l;Lk; jhtuq;fs;  mjpf vz;zpf;ifapy; cw;gj;jp nra;a gad;gLfpwJ. 
  2.; itu]; mw;w Ez;tsu; nkhl;Lfs; Njhw;Wtpf;fg;gLfpwJ. v.L thio 
  3. cly top fU cUthf;fj;jpd; %yk; nraw;if tpijfs; cUthf;fg;gLfpd;wd. 
  4. ,uhz;lhk; epiy tsu;rpij khw;w nghUl;fis mjpf mstpy;  cw;gj;jp nra;a gad;gLfpwJ. 
  5. fUTwhf;fdpfs; cz;lhf;fTk;>gd;;ikajpR cUthf;fp kf#y; mjpfupf;fTk; gad;gLfpwJ> 
  6. tpijfspy; jd; kyl;Ljd;ik>tpijAwf;fk;>fUrpijT rup nra;a  
  7. bvd;v cld; $ba Ez; Jfs;fs; thapyhf may; [Pid Jg;ghf;fp %ykhf nrYj;j  
  8. GNuhl;Nlhgpshr ,iztpd; %yk cly;top fyg;gpdq;fs; cUthf;f gad;gLfpwJ. 
  9. jhtu nraypay;>capu;Ntjpapay; Jiwapy; nry;Row;rp>nry; tsu;rpij khw;wk;.Cl;lk;>Gw  
    Njhw;wkhf;fk;>tsu;r;rpmiljy; Nghd;w Ma;Tfspy; ,k;Kiw gad;gLfpwJ.  
 10. cUisfpoq;F>jf;fhsp fyg;gpd nghNkhl;Nlh GNuhl;Nlhgpshr ,iztpy; cUthf ,k;Kiw    
    gad;gl;lJ.                            
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