
                              caphp - jhtutpay; Kf;fpa tpdhf;fs; 

                      MQ;rpNah];ngh;k; tifg;ghL 
01. fNuhy]; ypd;Nda]; vOjpa Ehy;   ---  ];gPrp]; gpshd;Nluk; 
02. nraw;if Kiw tifg;ghl;il cUthf;fpath;  ---  fNuhy]; ypd;Nda]; 
03. nraw;if Kiw tifg;ghl;bd; kw;nwhU ngah;  ---  ,dg;ngUf;f tifg;ghL 
04. ,aw;if Kiw tifg;ghl;il cUthf;fpath;fs;  --  nge;jk; kw;Wk; `_f;fh; 
05. kuG top tifg;ghl;il cUthf;fpath;fs;   ----  mlhy;g; vq;sh; kw;Wk; fhh;y; gpuhz;ly; 
06. ghpNrhjid tifg;ghl;baiy cUthf;fpath;fs;  ---  Nfk;g; kw;Wk; fpy;yp 
07. ,Unrhw; ngahpLKiwia mwpKfg;gLj;jpath;  ---  fh];gh;L gh`pd; 
08. ,Unrhw; ngahpLKiwia eilKiwg;gLj;jpath;  ----  fNuhy]; ypd;Nda]; 
09. ,Unrhw; ngahpLKiw ve;j Ehypy; Kjd;Kjypy; gad;gLj;jg;gl;lJ ---  ];gPrp]; gpshz;Nluk; 
10. jw;Nghija mfpy cyf jhtutpay; ngah; R+l;L rl;lk; eilKiwf;F te;j Mz;L – 1978 
11. n`h;Nghpa jhspd; msT  ---  41nr.kP ePsk;> 29 nr.kP mfyk; 
12. mjpf cyh; jhtu khjphp vq;F cs;sJ  --  mur jhtutpay; Njhl;lk;> `pa+> yz;ld; 
                      nge;jk;> `_f;fh; tifg;ghL. 
01. n[dpuh gpshz;Nluk; Ehy; ----  3 njhFjp – 97205 rpw;wpdk; - 202 Jiwfs; cs;slf;fpaJ. 
02. jw;fhy Jiwfs; nge;jk; `_f;fh; fhyj;jpy; vt;thW miof;fg;gl;lJ ------  Nfh`hh;Lfs; 
03. jw;fhy FLk;gk; nge;jk; `_f;fh; fhyj;jpy; vt;thW miof;fg;gl;lJ ---  Jiwfs; 
04. MQ;rpNah];ngh;k;fspy; vspa>njhd;ikahd jhtuq;fs;vj;Jiwapy; ,lk;ngw;wpUe;jJ – uhNdy;]; 

                            khy;Ntrp : 
01. khy;Ntrp FLk;gj;jhtuj;jpy; fhzg;gLk; totog;ghd jputk;  --- kpa+rpNy[; 
02. el;rj;jpu tbt Nuhk tshpfs; fhzg;gLtJ --- khy;Ntrp 
03. G+f;fhk;G nrjpy; mw;w jhtuk;  --- mGl;byhd; ,z;bfk; ( Jj;jp ) 
04. Xuiw kfue;jg;ig – rpWePuf tbtk; 
05. vfpg;J gUj;jp vdg;gLtJ  --  fh]pg;gpak; ghh;gnld;]; 
06. mnkhpf;f gUj;jp vdg;gLtJ ---  fh]pg;gpak; `ph;R+l;lk; 
07. nlf;fhd; gUj;jp vd miof;fg;gLtJ ---  i`gp];f]; nfd;dhgpd]; ( gh];l; ehh; ) 
08. N`hyp `hf; vd miof;fg;gLtJ  --  My;jpah Nuhrpah 
                           nrhyhNdrp 
01. eLeuk;G kw;Wk; gf;feuk;Gfspy; kQ;rs;epwKl;fs; fhzg;gLk; jhtuk; --- nrhyhdk;   
                                                               rhe;Njhfhh;gk; 
02. epiyj;j Gy;yp tl;lk; fhzg;gLtJ  -- nrh. nkyhQ;rpdh ( fj;jhp ) 
03. ml;Nuhgh ngy;yNlhdh --  ml;Nuh/gpd; ( My;fyha;L ) – jir typf;F kUe;jhf gad;gLfpwJ. 
04. lh.];l;uhNkhdpak; - ];l;uhNkhdpak; - M];Jkh kw;Wk; ff;Fthd; ,UkYf;F kUe;jhf 
05. nrh.l;iuNyhNgl;lk; -- ( JhJtis )  --- ,UkYf;F kUe;jhf 
06. itj;jhdpah rhk;dp/nguh  ---  euk;G jsh;r;rpia ePf;f kw;Wk; rpWePh; Nghf;if Jhz;l 
07. epf;Nfhl;bahdh nlhghf;fj;jpy; cs;sMy;fyha;Lfs; -- epf;Nfhl;bd;> ehh;epf;Nfhl;bd;> mdigrpd; 
08. nr];lh;k; ila+h;dk; vdg;gLtJ ---  gfy; ky;yp 
09. nr];lh;k; ehf;lh;dk; vdg;gLtJ ---  ,uT ky;yp 
                         A+/Nghh;gpNarp : 
01. jz;L xspr;Nrh;;f;if nra;tJ ----  fpshNlhL c.k;. a+. jpUf;fs;sp> a+. Mz;bNfhuk;(rJu fs;sp) 
02. a+/Nghh;gpNarp jhtuq;fspy; fhzg;gLk; jputk; -- Nyl;lf;]; 
03. ,iyabr; nrjpy; Nuhkr; Rug;gpahf cUkhw;wk; mile;jpUg;gJ – [hl;Nuhgh Fh;fh]; 
04. rpwg;G kQ;rhp   ----- irahj;jpak; ( a+. gy;nrhpkh ) 
05. ghdpf;fps; kQ;rhp ---  hprpd]; fk;a+dp]; 
06. Nfl;fpd; kQ;rhp  -- mfhypgh ,z;bfh 
07. tapw;Wg;Nghf;if Jhz;l kw;Wk; igNah Bryhf gad;gLtJ --- [h. Fh;fh]; ( fhl;lhkzf;F ) 
08. kQ;rs; fhkhiyf;F kUe;jhf gad;gLtJ  --  gp. mkhu]; ( fPoh ney;yp ) 
09. ghk;Gfb kw;Wk; njhO Neha;f;F kUe;jhf gad;gLtJ – [h. fh]pg;/Nghypah 
10. ghuh ug;gh; vdg;gLtJ  -- P̀tpah gpNurpypad;rp];. 
                    kpa+Nrrp : 
01. jiuab jz;L ,t;thW miof;fg;gLfpwJ --- iuNrhk; 
02. gazpfs; gid vd miof;fg;gLtJ --- uhtndyh klfh];fhpad;rp]; 
03. kpa+rhtpy; cz;ikahd jz;L – jiuab iuNrhk; 
04. kpa+rh xU khNdhfhh;gpf;( tho;ehspy; xUKiw kl;Lk; kyh;e;J fdp nfhLf;Fk;) 
gy;yhz;Ljhtuk; 
05. kpa+rhtpy; fhzg;gLk; kQ;rhp  --  fpisj;j ];ghbf;]; 
06. uhtndyhtpd; kQ;rhp  --  $l;L irk; 
07. kpa+rh xU ghypNfk]; ( Mz; kyh;> ngz; kyh; kw;Wk; ,Ughy; kyh; cs;sjhy; ) jhtuk;. 
08. kpa+rhtpy; 5 kfue;jhs;fs; kl;Lk; tskhdit 
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09. uhtndyhtpy; 6 kfue;jjhs;fSk; tskhdit. 
10. kpa+rhtpd; fdp : tpijfsw;w ngh;hp  uhtndyh : ntb fdp 
11. kpa+rh irdd;rp];  -- Fl;il Nee;jpu thio 
12. kzpyh ehh; jhtuk; vdg;gLtJ  -- kpa+rh nlf;];ilyp]; -- mghfh Jzp –  
13. gwitfspd; nrhh;f;f kyh; vdg;gLtJ --- ];nlhpypl;rpah nu[pNd 
14. kpa+rh jhtuj;jpd; ,iyaikT  --  Roy; Kiw 
                            jhtu cs;sikg;gpay; : 
01. fhw;W epuk;gpAs;s ghud;ifkh jpR  --- Vud;ifkh ( c.k;. epk;/gah ) 
02. el;rj;jpu tbt ghud;ifkh  --- ];nly;Nyl; ghud;ifkh ( c.k;. thio> fy;thio - ,iyfhk;G) 
03. gRq;fzpfq;fSld; cs;s ghud;ifkh – Fnshud;ifkh 
04. jhtuj;jpd; jsj;jpR vjdhy; MdhJ  --- ghud;ifkh 
05. capUs;s jpRf;fs; vit  --- ghud;ifkh> Nfhyd;ifkh ( fhuzk; : nry;ypy;   
                                                     GNuhl;Nlhgpsh];l; cs;sjhy; ) 
06. mLf;F Nfhyd;ifkh fhzg;gLtJ  ---  `Pypahd;j]; 
07. Nfhz Nfhyd;ifkh fhzg;gLtJ  ---  lhl;^uh> epf;Nfhl;bahdh 
08. ,ilntsp Nfhyd;ifkh fhzg;gLtJ  -- Ig;Nghkpah 
09. jhtu jpRtpw;F typik jUtJ  ---  Nfhyd;ifkh 
10. jhtuq;fspy; fhzg;gLk; capuw;w jpR  ---  ];fPspud;ifkh 
11. tpijAiwapd; fbdj;jd;ikf;F fhuzk;  ---  ];fPspiuLfs; 
12. gpNuf;fp ];fPspiuLfs; vt;thW miof;fg;gLfpwJ – fy; nry;fs; (Nghpf;fdpapd; jsj;jpRtpy; cs;sJ 
13. Nkf;Nuh ];fPspiuLfs; --- Nfhy; nry;fs;  -- tpij ntsp ciwfspy; fhzg;gLk;. 
14. M];bNah ];fPspiuLfs; -- vYk;G nry;fs; -- gl;lhzpapd; tpij ciwfspy; fhzg;gLk;. 
15. GNuhNfk;gpaj;jpypUe;J cUthFk; iryk;  --- Kjy;epiy iryk; 
16. th];Fyhh; Nfk;gpaj;jpypUe;J cUthFk; iryk; -- ,uz;lhk;epiy iryk; 
17. Kjypy; cUthFk; iryk;  --- GNuhl;Nlhiryk; 
18. ,uz;lhtjhf cUthFk; iryk;  -- nkl;lhiryk; 
19. iryj;jpy; fhzg;gLk; nry;fs;  --- buf;fPLfs;> iryf;Foha;> iryk; ehh;> iryk; ghud;ifkh 
20. [pk;Ndh];ngh;k;> nlhpNlhigl;Lfspy; ePiu flj;Jk;$W --- buf;fPLfs; 
21. MQ;rpNah];ngh;k;fspy; ePiu flj;Jk; $W --  iryf; Foha;fs; 
22. iryf;Foha;fs; [pk;Ndh];ngh;k;> nlhpNlhigl;Lfspy; fhzg;gLtjpy;iy. tpjptpyf;F ePl;lk;   
   vdg;gLk; [pk;Ndh];ngh;kpy; iryf;Foha;fs; cs;sd. 
23. iryk; ehh;fs; vt;thW miof;fg;gLfpwJ  --- ypg;hp/ghh;k; ehh;fs; 
24. GNshaj;jpy; fhzg;gLk;nry;fs;---ry;yilFoha;>Jiznry;fs;> GNshak;ehh;> GNshak;ghud;ifkh  
25. Jiz nry;fs; kw;Wk; ry;yil Foha;fs; --- MQ;rpNah];ngh;k;fspy; kl;Lk; fhzg;gL;k; 
26. ry;yil nry;fs; --- [pk;Ndh];ngh;k; kw;Wk; nlhpNlh/igl;lhtpy; fhzg;gLk;. 
27. GNshak; ghud;ifkh -  xU tpj;jpiy jhtuq;fspy; fhzg;gLtjpy;iy 
28. GNshak; ehh;fs; ,t;thW miof;fg;gLfpwJ  ---  gh];l; ehh;fs; 
29. gf;f Nth;fs; vjpypUe;J Njhd;WfpwJ  --- nghpirf;fps; 
30. Nthpd; ntsp mLf;F  ---  iuNrhnlh;kp]; ( vg;gpgpshkh ) 
31. Nthpd; iuNrhnlh;kp]; ve;j nry;fshy; MdJ  -- ghud;ifkh 
32. jz;bd; i`g;Nghnlh;kp];(Gwj;Njhybj;Njhy;) vjdhy; MdhJ  ---  ];fPspud;ifkh 
33. GNuhl;Nlhiry ,ilntsp fhzg;gLtJ  --- xU tpj;jpiy jhtu jz;L 
34. fw;iw njhg;gp ,t;thW miof;fg;gLfpwJ  --- td;ikahd gh];l; ( ,Utpj;jpiy jhtu jz;by;  
                                        fhzg;gLfpwJ) 
35. Gwzpapd; filrp mLf;F --- mfj;Njhy; 
36. th];Fyhh; fw;iw gpj;ij R+o;e;J tisakhf fhzg;gLtJ – a+];By; 
37. mfj;NjhYf;F cl;Gwkhf mike;j jz;bd; ikag;gFjp  --- ];By; 
38. Nth;Jhtpfs; vjpypUe;J Njhd;WfpwJ ---  biuf;Nfhgpsh];l; 
39. fw;iw ciw my;yJ vy;iyg; ghud;ifkh vjpy; fhzg;gLfpwJ -- ,Utpj;jpiy jhtu ,iy 
40. ,Ugf;fKk; xj;j mikg;Gila ,iy fhzg;gLtJ --- Gy; 
41. ,iyapy; fhzg;gLfpd;w th];Fyhh; fw;iw --  xUq;fike;jit> %bait 
42. Nky;>fPo; NtWghL cila ,iyfs; fhzg;gLtJ --- R+hpafhe;jp 
                      nry; caphpay; kw;Wk; kugpay; : 
01. FNuhNkhNrhk; vd;w ngaiu mwpKfg;gLj;jpath;  -- thy;Nlah; ( 1888 ) 
02. FNuhNkhNrhk;fs; [Pd;fis nfhz;Ls;sJ vd cWjpgLj;jpath; -- gphpl;[]; (1916) 
03. FNuhNkhNrhkpd; Edpg;gFjp ,t;thW miof;fg;gLfpwJ – Bnyhkpah; 
04. bNuhNrhgpy;yh ckpo;ePh;Rug;gpapy; ghypBd;FNuhNkhNrhk;fis fz;lwpe;jth; - C.G.ghy;gpahdp 1881 
05. rhykz;lh; Cirl;by; tpsf;F Jhhpif FNuhNkhNrhk;fis fz;lwpe;jth; - /gpsk;kpq; 1882 
06. [Pd; vd;w nrhy;iy mwpKfg;gLj;jpath; -- N[h`hd;rd; -- 1909 
07. xU [Pd; xU nehjp Nfhl;ghl;il cUthf;fpath;fs;  -- gPby; kw;Wk; lhl;lk; 
08. kdpj [PNdhk; msT   --- 3.2 x 109 epa+f;spNahilLfis nfhz;Ls;sJ. 
09. ,izg;G Nrhjid fyg;G tpfpjk;   -----  7 : 1 : 1 : 7 
10. tpyfy; Nrhjid fyg;G tpfpjk;    ------  1 : 7 : 7 : 1 
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11. FWf;Nfw;wk; vg;NghJ epfo;fpwJ  -- Fd;wy;gphptpd; GNuhNg]; - 1y; ghf;fPBd; epiyapy; 
12. jpBh;khw;wk; vd;w nrhy;iy gad;gLj;jpath;  --  P̀a+Nfh Btphp]; 
13. Kjd;Kjypy; jpBh;khw;wk; ve;j jhtuj;jpy; fz;lwpag;gl;lJ – <NdhjPuh yhkhh;f;fpahdh 
14. jpBh;khw;wj;ij ];Nghh;l;]; (,aw;ifapd; tpisahl;L) vd $wpath; -- rhh;y]; lhh;tpd; 
15. [Pdpd; nray;ghl;L myF  -- rp];l;uhd; 
16. [Pdpd; kWNrh;f;if myF – nuf;fhd; 
17. [Pdpd; jpBh;khw;w myF --- kpa+l;lhd; 
18. kdpjdpd; 17tJ FNuhNkhNrhk;  ---  mf;Nuhnrd;l;hpf; 
19. rpk;gd;rpapd; 17tJ FNuhNkhNrhk;  -- nkl;lh nrd;l;hpf; 
20. 2n – 1 : khNdhNrhkp> 2n – 2 : ey;ypNrhkp> 2n + 1 : biuNrhkp> 2n + 2 : nll;uhNrhkp 
21. ghf;Bhpah ,ay;G khw;wj;ij fz;lwpe;jth; -- gpunlhpf; fphp/gpj; 
22. iel;u[d; fhuk; ---     gpa+hpd;          ighpkpbd; 
                     mbidd;         ijkpd; 
                     Fthidd;        irl;Nlhrpd; 
23. Mh;.vd;.V.tpy; ijkpDf;F gjpyhf a+uhrpy; cs;sJ. 
24. epa+f;spNahirL vd;gJ  ---  rh;f;fiu> iel;u[d; fhuk; Nrh;e;jJ. 
25. epa+f;spNahilL vd;gJ  ---  rh;f;fiu> iel;u[d; fhuk; kw;Wk; gh];Ngl; Nrh;e;jJ. 
26. b.vd;.V %yf;$W tpl;lk; --- 20 A0 

27. xU Rw;wpy; cs;s epa+f;spNahilLfs; vz;zpf;if – 10 
28. ,uz;L epa+f;spNahilLfSf;F ,ilNaAs;s Jhuk; --- 3.4A0 

29. v.Nfhiyapy; b.vd;.V ,ul;bg;ghjy; eilngWk; Neuk; -- 40 epkplj;jpw;Fs; 
30. b.vd;.V. RUis gphpf;f cjTk; nehjp  -- n`ypf;Nf]; 
31. mjpf RUs; cs;s gFjpia jsh;j;jp tpLk; nehjp  --  NlhNghINrhnkNu]; 
32. nkhj;j Mh;.vd;.V.tpy;  
              mRNA  ---  3 – 5 % 
                             tRNA   ---  15% 
                             rRNA   ---- 40 – 60% 
33. tRNAtpd; Fshth; ,iy tbt khjphpia cUthf;fpath;  -- R.W.N`hyp 
34. ,uj;j nts;is mZf;fs; ngUf;fj;ij Jhz;LtJ  --  ,d;lh;ypa+f;fpd; 
                    jhtu jpR tsh;g;G njhopy; El;gk; 
01. ,uj;j mOj;jj;ij Fiwg;gJ  --- nudpd; jLg;ghd;fs; 
02. kunghwpapay; ghf;Bhpak; -- cUthf;fpath; -- Mde;j; rf;futh;j;jp  -- R+NlhNkhdh]; G+blh 
03. jhtu jpR tsh;g;G njhopy;El;gj;jpy; milfhj;jy; ntg;gk;  -- 260c + 20C 
04. jhtu jpR tsh;g;Gf;F Njitg;gLk; xspr;nrwpT  --  2000 – 4000 yf;]; 
05. NfyrpypUe;J jz;L Njhd;WtJ  --  fhNyhn[dprp]; 
06. NfyrpypUe;J Nth; Njhd;WtJ  -- iuNrhn[dprp]; 
07. kuG hPjpahf khw;wpaikf;fg;gl;l b.vd;.V Jz;lq;fs; --  kWNrh;f;if b.vd;.V 
08. fj;jhpf;Fk; nehjp vdg;gLtJ  -- nu];l;hpf;rd; vz;Nlhepa+f;spNa]; 
09. b.vd;.V Jz;Lfis ,izf;f cjTk; nehjp --- iyNf]; 
10. xNu Kd;NdhhplkpUe;J cUthfpa kuG xg;Gik cila caphpfs; --- FNshd;fs; 
11. ghf;Bhpaq;fspy; cs;s tl;l tbt b.vd;.V ,t;thW miof;fg;gLfpwJ  -- gpsh];kpl; 
12. Neha; vjph;g;G jpwid ngw;w ,uj;j nts;is mZf;fspd; ngUf;fj;ij Jhz;LtJ -   
                                                                ,d;lh;ypa+f;fpd; 
13. nu];bhpf;rd; nehjp ,tw;why; kl;Lk; cw;gj;jp nra;ag;gLfpwJ  --  ghf;Bhpaq;fs; kl;Lk; 
14. xt;nthU nu];bhpf;rd; nehjpAk; b.vd;.V %yf;$w;iw ,e;j ,lj;jpy; Jz;bf;fpwJ  --- 
                                                      epa+f;spNahilL thpirapy; 
15. jf;fhsp fdp Nrjkiltjw;F fhuzkhd nehjp  --  ghypNfyf;l;NuhNd]; 
16. mf;Nuhghf;Bhpak; ba+kpNgrpad;]; vDk; ghf;Bhpak; %yk; cz;lhFk; Neha;  -- kFl foiy 
17. Ti gpsh];kpl;il ngw;wpUf;Fk; kz;tho; ghf;Bhpak;  --  mf;Nuhghf;Bhpak; ba+kpNgrpad;]; 
18. Nthpy; fpoq;ifAk;> fpisfspy; jf;fhspiaAk; nfhLf;Fk; jhtuk;  -- nghkhl;Nlh 
19. Vwf;Fiwa ,d;iwa epiyapy; fhzg;gLk; may;[Pid ngw;w jhtuq;fs; vz;zpf;if – 50 
20. g+r;rpfis nfhy;Yk; er;R jd;ik cila nly;lh vz;Nlhlhf;rpd; Gujj;jpid cw;gj;jp   
   nra;Tj  ----  Ngrpy;y]; JhpQ;rpad;rp]; 
                            xspr;Nrh;f;if 
01. gRq;fzpfj;jpy; cs;s fpuhdhf;fs; vz;zpf;if  -- 40 – 60  
02. xspr;Nrh;f;if epwkpfs; --  gr;irak; a. gr;irak; b, fNuhbdha;Lfs;> rhe;Njh/gpy;fs;>   
                        /igf;Nfhgpypd;fs; 
03. gr;ira cUthf;fj;jpw;F Njitg;gLk; Kf;fpag; nghUs;  -- Mg. (nkf;dPrpak;) 
04. Jiz epwkpfs; -- gr;irak; V. jtph;j;j gpw epwkpfs; Jiz epwkpfs; vdg;gLk;. 
05. xspr;Nrh;f;if epwkp vq;F fhzg;gLfpwJ – fpuhdhf;fspy; 
06. xspj;njhFg;gpy; vj;jid epwkpfs; fhzg;gLfpwJ – 250 Kjy; 400 epwkp %yf;$Wfs; 
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07. xspj;njhFg;G 1. PSI --- Jiz epwkp FiwT> Kjd;ik epwkp mjpfk; 
08. xspj;njhFg;G II. PS II  -- Jiz epwkp mjpfk;> Kjd;ik epwkp FiwT. 
09. vyf;l;uhd; flj;jp mikg;gpd; thpir : PQ – cyt – b6, cyt – f, PC. 
10. C3 jhtuq;fSf;F vLj;Jf;fhl;L – ney;> NfhJik> cUis 
11. C4 jhtuq;fSf;F vLj;Jf;fhl;L – fUk;G> kf;fhr;Nrhsk;> bhpGy];> mkuhd;j]; 
12. xspr;Rthrk; eilngWk; nry; cWg;Gfs;  -- gRq;fzpfk;> nguhf;]pNrhk;fs;> ikl;Nlhfhz;l;hpah 
13. xspr;Nrh;f;ifia Jhz;Lk; miyePsk;  -- 400nm  -- 700 nm 
14. kl;Fz;zp jhtuq;fSf;F v.fh.  --  khNdhl;Nuhgh ( MQ;rpNah];ngh;k; ) 
15. gFjp xl;Lz;zp jhtuk;  --  tp];fk; 
16. KO xl;Lz;zp jhtuk;  --  f];Fl;lh 
17. g+r;rp cz;Zk; jhtuk;  -- l;u]Puh 
18. iel;uNrhNkhdh];  ----  mk;Nkhdpahit> iel;iul;lhf khw;Wk; 
                            Rthrpj;jy; : 
01. nry;ypd; Mw;wy; ehzak;  ---  ikl;Nlhfhz;l;hpah 
02. V.b.gp.apy; vj;jid kpif Mw;wy; gpizg;G cs;sJ  ---  2 
03. FSf;Nfh]; Mf;rp[Ndw;wj;jpd; epiyfs;  
      ----  fpisf;fhyprp]; 
                                ----  igUtpf; mkpy Mf;rp[Ndw;wk; 
                                ----  fpnug; Row;rp 
                                ----  vyf;l;uhd; flj;J rq;fpyp 
04. fpisf;fhyprp]; fz;lwpe;jth;fs;  --  vk;ld;> Nkah;`hg; kw;Wk; gh;dh]; (EMP) 
05. fpisfhyprp]py; jsg;nghUs; gh];ghpfuzk; vg;nghOJ eilngWfpwJ 
                        1>3 gp];gh];Ngh fpsprhpf; mkpyk; ---  3 gh];Nghfpsprhpf; mkpyk; 
06. fpisf;fhyprp]; Kbtpy; fpilf;Fk; Mw;wy; 
                              2NADH2, 2FADH2, 4 ATP 
                                                             ,jpy; 2 V.b.gp. Nghf epfu yhgk; 8 V.b.gp 
07. igUtpf; mkpyk; fhw;ww;w R+oypy; vt;thW xLf;fkilfpwJ ---  
                                       yhf;bf; mkpyk; (m) vj;jpy; My;f`hy; 
08. fpnug; Row;rpia fz;lwpe;jth;   --- rh; N`d;]; mlhy;/g; fpug;]; 
09. fpnug; Row;rpapd; Kbtpy; fpilf;Fk; Mw;wy; -- 6NADH2, 2 FADH2, 2 ATP ---  24 ATP. 
10. fpnug; Row;rpapy; jsg;nghUs; gh];ghpfuzk; vg;nghOJ eilngWfpwJ  
                                        rf;rpidy; COA  ---  rf;rpdpf; mkpyk; 
11. fpnug; Row;rp Vd; M/k;gpNghypf; vdg;gLfpwJ -- ,r;Row;rpapy; rpy %yf;$Wfs; fl;lg;gLfpwJ 
                                         rpy %yf;$Wfs; rpijf;fg;gLtjhy; 
12. vyf;l;uhd; flj;J rq;fpypapy; cs;s vyf;l;uhd; Vw;gpfs; -  
                                   NAD, FAD, coQ, cyt-b, cyt-c, cyt-a, cyt – a3 

13. ngd;Nlh]; gh];Ngl; topj;jlj;ij fz;lwpe;jth;  ---  bf;fd;]; 
14. ngd;Nlh]; gh];Ngl; topj;jlk; vq;F kl;Lk; eilngWk;  --  irl;Nlhgpshrk; 
15. xspr;Rthrj;jpd;NghJ ,uz;L fpisrPd; %yf;$Wfs; ,ize;J rPiud; cUthFk; epfo;r;rp 
   eilngWk; cWg;G --- ikl;Nlhfhz;l;hpah 
16. N`l; - ];yhf; topj;jlj;jpy; fw;iw ciw nry;fspy; EioAk; 4 fhh;gd; $l;Lg;nghUs; - 
                                               khypf; mkpyk; 
17. C3 topj;jlj;jpd; cfe;j ntg;gepiy  -- 200c -  250c 

                               jhtu  tsh;r;rp : 
01. jhtu tsh;r;rp nghUl;fs; 3 tifg;gLk;. 
   mitahtd  1. tsh;r;rp xOq;FgLj;jpfs; : tsh;r;rpia Cf;Ftpf;Fk; my;yJ epWj;Jk; 
                c.k; : ehg;jyPd; mrpl;bf; mkpyk; ( NAA ) 
              2. jhtu `hh;Nkhd;  : jhtuj;jpypUe;jJ cw;gj;jp nra;ag;gLfpd;w Gw kw;Wk;   
                caph; Ntjp khw;wq;fis Jhz;lf;$baJ. 
                c.k; : Mf;rpd;fs;> [pg;uypd;fs;>irl;Nlhifdpd;fs;> vj;jpypd;> mg;rprpf; mkpyk; 
              3. tsh;r;rp mlf;fpfs; : jhtuj;jpd; tsh;r;rpia jilnra;Ak; nghUl;fs; 
                c.k; : vj;jpyPd;> mg;rprpf; mkpyk;. 
02. Kjd;Kjypy; fz;lwpag;gl;l jhtu `hh;Nkhd;  ---  Mf;rpd; 
03. nraw;if Mf;rpd;   ---  ehg;jyPd; mrpl;bf; mkpyk; ( NAA ) 
04. ,aw;if Mf;rpd;    --  ,d;Nlhy; mrpl;bf; mkpyk; ( IAA ), gpidy; mrpl;bf; mkpyk; (PAA) 
05. ,iy> fdp cjph;jiy jil nra;tJ  --- Mf;rpd; 
06. epyj;jpy; cs;s fisfis ePf;f gad;gLk; nraw;if Mf;rpd;  -- 2>4 ilFNshNuh /gPdhf;]p 
                                                      mrpl;bf; mkpyk;. 
07. [pg;uypid fz;lwpe;jth;  -----  FUNrhth ([g;ghd;) 
08. ney;ypd; fZtpil gFjp ePl;rp miltjhy; Vw;gLk; Neha;  -- gf;fhNd> ney;ypd; Nfhkhspj;jd 
                                                    Neha;. 
09. gf;fhNd Neha;f;F fhuzk;  -- [pg;uy;yh /gpa+[pFuha;  --- g+Q;ir 
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10. nry; gphpjiy Jhz;Lk; `hh;Nkhd;  -- irl;Nlhifdpd; 
11. irl;Nlhifdpd; Kjd;Kjyp;y; kpy;yh; kw;Wk; ];$[; My; n`h;hpd; kPdpy; ,Ue;J vLf;fg;gl;lJ. 
12. jhtuq;fs; KJikailatij jhkjg;gLj;Jjy; -- hpr;khz;l; yhq; tpisT – fhuzk; -  
                                          irl;Nlhifdpd; 
13. jhtu thA `hh;Nkhd;  ---  vj;jpyPd; 
14. fdp gOj;jYf;F cjTk; `hh;Nkhd;  -- vj;jpyPd; 
                  xspf;fhyj;Jtk; kw;Wk; Fsph;gjdk;: 
01. xspf;fhyj;Jtk; Kjd;Kjypy; fz;lwpag;gl;l jhtuk; -- NkhpNyz;l; kh%j; ( Gifapiy ) 
02. ePs; gfy; jhtuj;jpw;F vLj;Jf;fhl;L   ---  NfhJik> Xl;]; 
03. FWk; gfy; jhtuj;jpw;F vLj;Jf;fhl;L ---  Gifapiy> fpiurhe;jpkk; 
04. eLepiy jhtuj;jpw;F vLj;Jf;fhl;L  ----  R+hpafhe;jp> kf;fhr;Nrhsk; 
05. jhtuq;fspy; kyh;jiy Jhz;Lk; nghUs;  -- igl;NlhFNuhk; 
06. igl;NlhFNuhk; vjdhy; MdJ  ---  igyp Gujk; 
07. igl;NlhFNuhik fz;lwpe;jth;  --- gl;yh; 
08. Pr  -- P660  -- FWk;gfy; jhtuj;jpy; kyh;jiy Jhz;LfpwJ 
09. Pfr  --- P730 – ePs;gfy; jhtuj;jpy; kyh;jiy Jhz;LfpwJ. 
10. Fsph;gjdk; vd;w nrhy;iy mwpKfg;gLj;jpath; -- T.D. iynrd;Nfh 
11. <uhz;L kw;Wk; gy;yhz;L jhtuq;fspy;kyh;jy; ve;j ntg;gepiyapy;Jhz;lg;gLfpwJ 10C – 100C 

                       kdpj ey Nkk;ghl;by; caphpay; : 
01. g+r;rp kw;Wk; cth; jd;ikia jhq;ff;$ba ney; tif  -- ml;lhkpl;lh – 2 
02. caphp cuq;fs;  :  gaph; tsh;r;rpf;F gad;gLk; caphpaplkpUe;J Njhd;wpa midj;J Cl;lg; 
                   nghUSk; caphp cuk; vdg;gLk;. 
                   c.k; : mdgPdh> fhNyhj;hpf;f];> ypq;gah> eh];lhf;> Mrpyl;Nlhhpah 
03. iel;u[id epiyg;gLj;Jk; ghf;Bhpaq;fs; : mrl;NlhNgf;lh;> ghrpy;y];> iuNrhgpak; 
04. jio cuk; my;yJ gRik cuk;  : FNuhl;lNyhpah [d;rpah> fpisrpd; Nkf;]; 
05. ntw;wpfukhf ,e;jpa tay;fspy; caphp cukhf gad;gLj;jg;gLtJ  -- m. gpd;Ndl;lh 
 
    jhtuk; 
 

     Neha; 

 

              fhuzp 

 
ney; 
( xiurh rl;ilth ) 

ntg;G Neha; ighpFNyhpah xiurh ( G+Q;ir ) 

epyf;fliy 
(muhf;fp]; i`Ngh[pah    

 
bf;fh Neha; 

 
nrh;Nfh];Nghuh ngh;rNdl;lh ( G+Q;ir ) 

vYkpr;ir fhd;fh; Neha; rhe;NjhNkhdh]; rpl;hp ( ghf;Bhpah ) 

ney; Jq;Nuh Neha; Jq;Nuh (itu];) 

06. Nghghy; mty epiyf;F fhuzkhd Ntjpg;nghUs; : kPijy; INrh raNdl; ( MIC ) 
07. Gw;W Nehia Fzg;gLj;Jk; nghUl;fs; cs;s jhtuk; -- tpd;fh Nuhrpah (Nfjuhd;j]; Nuhrpa]; 
08. mnkhpf;f ehl;bd; fhg;Ghpik fhyk;  -- 17 Mz;Lfs; 
09. ,e;jpa ehl;bd; fhg;Ghpik fhyk;  -- 5 Mz;Lfs; 
10. rh;f;fiuia Nghy; 100 klq;F ,dpg;Gs;s Gujg; nghUs; ---- gpNurpd; 
11. gpNurpd; ve;j jhtuj;jpypUe;J ngwg;gLfpwJ  -- ngd;lhilg;shd;l;uh gpNurpahdhh 
12. NjePUf;F gjpyhf gad;gLj;jg;gLk; jhtu ,iy  -- Iyf;]; guhFntd;rp]; 
13. fhg;gpf;F khw;whf gad;gLk; tpij   --  Nfhyh epl;blh 
14. cyfpy; fhzg;gLk; kUj;Jt jhtuq;fspd; vz;zpf;if  -- Rkhh; 70>000 
 
kUj;Jt jhtuk; kUe;J nghUl;fs;   rpfpr;ir 
gg;ghth; rhk;dp/nguk; khh;/gpd; mjptypikkpf;f typ kUe;J 
rpd;Nfhdh fhyprhah 
rpd;Nfhdh m/gprpdhyp]; 

 Fapidd; kNyhpah fha;r;rYf;F kUe;J 

b[plhyp]; b[hf;]pd; ,ja Neha; rpfpr;irf;F kUe;J 
vgpl;uh irdpfh v/gpl;hpd; ,Ukiy ePf;Fk; kUe;J 
gdhf;]; [pd;nrq; [pd;nrq; kd kw;Wk; cly; 

,Wf;fj;jpypUe;J tpLgl 

 
mwptpay; kw;Wk; tl;lhu 
ngah; 

  Ntjpg;nghUs;fs;     rpfpr;ir 

mfhypgh  ,z;bfh 
Fg;ig Nkdp 

mfhyp/igd; 
l;iumrpNlhepahkpd; 

Njhy;tpahjp> fPy;thjk; kw;Wk; %l;L 
tPf;fk; 
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G+id kaf;fp 
Vfpy; khh;kpyh]; 
tpy;tk; my;yJ Ngah;fdp 

khh;kpNyhrpd;> $khhpd; 
l;iunlh;gpdha;Lfs; 

tapw;Wg;Nghf;F> rPjNgjp>  

rpr]; Fthl;uhq;Fyhhp]; 
gpuz;il 
`hl;rh; - vYk;G ,iztp 

gpurPd; 
nll;uhirf;spf; 
l;iunlh;gpdha;Lfs; 

vYk;G Kwpit ,izf;f 
M];j;Jkh> tapW njhlh;ghd 
gpur;ridfs; 
%yk;. 

ikNkhrh G+bfh 
njhl;lhy; rpZq;fp 

ikNkhrpd; fhrNeha;> tapw;Wg;Nghf;F 
%y Neha;> Njhy; Neha; 

nrhyhdk; ief;uk; 
kzj;jf;fhsp 
kzp jf;fhsp 
gpshf;iel;N\l; 

nrhyhdpd;fs; 
rNghdpd; 

fy;yPuy; rph;Nuhrp];> 
rPjNgjp>  
rpWePh; Nghf;if Cf;Ftpf;fpwJ. 

15. [g;ghdpy; mhprpia nehjpf;f nra;J jahhpf;Fk; xU tif kJghdk;  -- rhNf 
16. Njf;fpd; mwptpay; ngah;    --- nlf;Nfhdh fpuhz;b]; 
17. cz;zj;jf;f jLg;G+rp nfhz;ljhf cUthf;fg;gl;l jhtuk;   -- cUis fpoq;F 
18. ep/g; [Pd; vdg;gLtJ  -- iel;u[id epiyg;gLj;Jk; [Pd; 
19. Nghh;lhf;]; fyitapy; cs;s nghUl;fs;  -- jhkpu ry;Ngl;> Rz;zhk;G> ePh;. 
                             ( jhtutpay; ) mwptpay; gphpT. 
/NgNgrp : 
01. jf;if jhtuk; vd miof;fg;gLtJ --- M];fpNdhkpdp M];gpuh 
02. Nth; Kz;Lfspy; iel;u[id epiyepWj;Jk; jhtuk;  -  iuNrhgpak; nyFkpNdhrhuk; 
03. nfhb my;ypapd; kWngah;  -- ntf;]py;yk; 
04. ,Ukl;l <Ut kfue;j jhs; fhzg;gLk; jhtuk; -- FNuhl;lNyhpah ntUNfh]h 
05. R+w;igfhk;G Mf;FjpRthf khw;wk;mile;J R+w;ig kz;Zf;Fs; tsUk;jhtuk; -- m.i`Ngh[pah 
06. gy;itd]; my;yJ mijg;G fhzg;gLk; jhtuk; -- fp. nlh;Ndrpah 
07. fhl;L jP vdg;gLtJ   ---  gpa+l;bah gpuhd;Nlhrh 
08. /NgNgrp FLk;g jhtuj;jpd; R+y; xl;Lk; Kiw  --- tpspk;G R+y; xl;Lk;Kiw 
09. /NgNgrp FLk;g jhtuj;jpd; fdp  --- nyf;a+k; 
10. M];fpNdhkpdp M];gpuh xU  --- ePh; jhtuk; 
11. nghq;Nfkpah fpshg;Guh xU  --- kuk; 
&gpNarp : 
01. my;yp xj;j Gy;yp ,jo; fhzg;gLk; jhtuk;  --- kpa+]hz;lh 
02. fh/gpapy; cs;s My;fyha;L  ---  fh/gpd; 
03. rpd;Nfhdh m/gprpdhyp]; jhtuj;jpypUe;J ngwg;gLk; kUe;J  ---  Fapidd; 
 
Mh;. uh[huhk;> KJfiy Mrphpah;> muR Nky;epiyg;gs;sp> tPuNrhod; 

www.kalvisolai.com - 6 of 6.


