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kfufk
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nfhOk;G 10.
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iv

gzpg;ghsu; ehafk; mtu;fspd; nra;jp

2007 Mk; Mz;L eilKiwapypUe;j cs;slf;fj;ij mbg;gilahff; nfhz;l
ghltpjhdj;ij etPdg;gLj;jp> Njrpa fy;tp epWtfk;> Muk;g> ,ilepiy
fy;tpg;gug;Gfspd; vl;L tUl Row;rp Kiwahd> Gjpa Njrpakl;lg; ghltpjhdj;jpd;
Kjy;ghfj;jpid mwpKfg;gLj;jpaJ. Njrpa fy;tp Mizf;FOtpdhy;
Kd;nkhopag;gl;l Njrpa fy;tp ,yf;Ffis mbg;gil Nehf;fhff; nfhz;L> ,J
nraw;gLj;jg;gl;lJld; nghJj; Nju;r;rpfis tpUj;jp nra;J te;jJ.

gy;NtWgl;l fy;tpahsu;fshy; Nkw;nfhs;sg;gl;l Ma;TfspdJk;> fUj;Jf;fspdJk;
nghUj;jg;ghl;Lld; gFj;jwpT thjj;jpid mbg;gilahff; nfhz;L ghltpjhdk;
eilKiwg;gLj;jg;gl;lJ. mjd; njhlu;r;rpahfg; ghltpjhdr; Row;rpapd; ,uz;lhk;
ghfk; 2015 Mk; Mz;by; ,Ue;J fy;tp Kiwapy; mwpKfg;gLj;jg;gl;L tUfpd;wJ.

,e;jg; gFj;jwpTthj eilKiwapd; fil epiyapy; ,Ue;J cau;epiy tiu
midj;Jg; ghlq;fspYk; xOq;FgLj;jg;gl;l Kiwapy; Nju;r;rpfis tsu;j;njLg;g
jw;fhf> fPopUe;J Nky;Nehf;fpa eilKiwg;gLj;jg;gLk; mZFKiw gad;gLj;jg;
gLfpwJ. xNu ghlj;jpd; cs;slf;fj;jpid Vida ghlq;fspYk; kPz;Lk; ghtpg;g
jidf; Fiwg;gjw;fhfTk;> ghlj;jpd; Nehf;fq;fis kl;Lg;gLj;Jtjw;fhfTk;>
nraw;gLj;jf;$bajhd khztu; ikag; ghltpjhdk; xd;iw cUthf;Fk; Nehf;fpYk;
fpilahd xUq;fpizg;ghdJ nraw;gl;L tUfpd;wJ.

Mrpupau;fspw;F> mtu;fsJ tFg;giwf; fw;gpj;jy;fis topg;gLj;Jtjw;F mtrpakhd
topfhl;Ljy;fis toq;Ftjw;fhfTk;> jq;fisf; fw;wy; - fw;gpj;jy; nraw;ghLfspy;
nghUj;jg;ghl;Lld; <LgLj;jpf;nfhs;tjw;fhfTk;> tFg;giw mstPLfisAk;
kjpg;gPLfisAk; nghUj;jkhfg; gad;gLj;jpf; nfhs;tjid Nehf;fkhff; nfhz;L
Gjpa Mrpupau; topfhl;b E}y;fs; mwpKfg;gLj;jg;gLfpwJ. ,e;j topfhl;b E}y;fs;>
Mrpupaiu xU nghUj;jg;ghLila Mrpupauhf tFg;giwapy; nraw;gl itf;fpd;wJ.
,e;j topfhl;b E}y;fspD}lhf> Mrpupau;fs; jq;fs; khztu;fspd; Nju;r;rpfis
tsu;j;njLf;fj; Njitahd ju cs;sPLfisAk;> nraw;ghLfisAk; jhq;fshfNt
njupe;njLf;Fk; Rje;jpuj;jpidAk; ngw;Wf;nfhs;fpd;wdu;. tpje;Jiuf;fg;gl;l ghlg;
gug;Gf;fspd; ghupa Rikfs; ,y;yhnjhopf;fg;gLfpwJ. Mjyhy;> ,g;Gjpa Mrpupau;
topfhl;b E}y;fs; KOg;gad;ghL cilaitahtjw;F> fy;tp ntspaPl;lhsu;fspdhy;
ntspaplg;gLk; tpje;Jiuf;fg;gl;l ghl E}y;fspd; cr;rg;gad;ghl;bidg; ngw;Wf;
nfhs;tJ mtrpakhfpd;wJ. ,g;Gjpa gFj;jwpTthj ghltpjhdj;jpdJk;> Gjpa
Mrpupa topfhl;b E}y;fs;> Gjpa ghlE}y;fspdJk; mbg;gilf; Fwpf;Nfhs;> khztu;
fis Mrpupa ikaf;fy;tpapypUe;J tpLtpj;J> nraw;ghLfSld; $ba khztu;
ikaf;fy;tpapid eilKiwg;gLj;jf;$ba fy;tp Kiwikapdhy;> g+Nfhs njhopy;
re;ijfSf;Fj; Njitahd Nju;r;rpfSk; jpwd;fSk; kpf;f kdpj tsj;jpid
toq;ff;$ba khztu;fspd; vz;zpf;ifapid tpUj;jp nra;af;$bajh
apUj;jNyahFk;. ,e;jr; re;ju;g;gj;jpy; ,e;epWtfg; Nguitapd; mq;fj;jtu;fSf;Fk;>
fy;tpmYty;fs; rigapd; mq;fj;jtu;fSf;Fk;> ,t;thrpupau; topfhl;b E}y;fspd;
cUthf;fj;jpw;Fg; gq;fspg;Gr; nra;j tsthsu;fSf;Fk; kw;Wk; ,t;Taupa
Nehf;fj;jpw;fhf mu;g;gzpg;Gld; gzpahw;wpa midtUf;Fk; vdJ ed;wpfisAk;
tho;j;Jf;fisAk; njuptpj;Jf; nfhs;fpd;Nwd;.

fyhepjp. [ae;jp FzNrfu
gzpg;ghsu; ehafk;
Njrpa fy;tp epWtfk;
kfufk.



v

Kd;Diu

rKjha Kd;Ndw;wj;Jf;fhfg; ngUk; Nritahw;WNthupy; Mrpupau;fNs Kd;dpiy

tfpf;fpd;wdu;. Rakhd tho;f;ifia mikj;Jf; nfhs;tjw;F khztu;fSf;F

topfhl;LNthu; Mrpupau;fNs.

2017 Mk; Mz;L Kjy; eilKiwg;gLj;jg;gLk; Gjpa ghlj;jpl;lj;jpw;fpzq;f

cau;juj;jpyhd fw;gpj;jy; nraw;ghl;il ntw;wpfukhf Nkw;nfhs;s Mrpupau;fSf;F

trjpfisg; ngw;Wf; nfhLf;Fk; Nehf;Fld;> ,t;thrpupau; topfhl;bia mr;rpl;L

tpepNahfpg;gjw;F fy;tp ntspaPl;Lj; jpizf;fsk; eltbf;if Nkw;nfhs;fpd;wJ.

Njrpa fy;tp epWtfk; %yk; Mf;fg;gl;Ls;s ,t;thrpupau; topfhl;bahdJ>

khztu;fSf;Fr; rpwe;jnjhU fw;wy; #oiy mikj;Jf; nfhLg;gjw;Fj; Njitahd

topfhl;ly;fis Mrpupau;fshfpa cq;fSf;Fg; ngw;Wj; jUk; vd;gJ vdJ

ek;gpf;ifahFk;.

,k;Kaw;rp> xU rpwe;j ngWNgw;iwj; jUtJ ,t;thrpupau; topfhl;biag; gad;gLj;jpg;

ngWk; mDgtq;fisf; fw;wy; - fw;gpj;jy; nraw;ghLfspy; gad;gLj;Jtjw;F

vLf;Fk; Kaw;rpapd; %yNkkhFk;. ,e;ew;nraYf;fhf mu;g;gzpf;ff;$ba cq;fSf;F

vdJ ed;wpfs; cupj;jhfl;Lk;.

lgps;A+.B.gj;kpdp ehspfh

fy;tp ntspaPl;L Mizahsu; ehafk;>

fy;tp ntspaPl;Lj; jpizf;fsk;>

,RUgha>

gj;juKy;y.

2018.03.28



vi

gpujpg; gzpg;ghsu; ehafk; mtu;fspd;; nra;jp

fle;j fhyj;jpypUe;J fy;tpahdJ njhlu;r;rpahd khw;wq;fspw;F cl;gl;L te;jNjhL

njhlu;e;J Kd;NdwpAk; tUfpd;wJ. mz;kpj;j tUlq;fspy;> ,k;khw;wq;fs; kpfTk;

Jupjkile;Js;sd. fle;j ,U jrhg;gjq;fs; fw;gpj;jy; Kiwfs;> njhopy;El;gf;

fUtpfspd; ghtid kw;Wk; mwpT cw;gj;jpj; Jiwapy; xU ghupa tsu;r;rpiaf;

fz;Ls;sd.

mjw;Nfw;g> Njrpa fy;tp epWtfKk; 2015 Mk; Mz;L fy;tpr; rPu;jpUj;jj;jpw;F

,zq;fg; nghUj;jkhd kw;Wk; Neuj;jpw;Nfw;w gbfis vLj;J tUfpd;wJ.

kpf;f kfpo;r;rpAld;> cyfshtpa ghlg;gug;gpy; Vw;gl;l khw;wj;ij Koikahf

Muha;e;jjd; mbg;gilapy;> cs;@u; khztiu ikag;gLj;jpa fw;wy;-fw;gpj;jy;

mZFKiwf;F ,izthf jpl;lkplg;gl;l ,g;Gjpa Mrpupau; topfhl;Ljiy

ghlrhiy mikg;gpy; topfhl;bfshfr; Nrit toq;Fk; Mrpupau;fshd cq;fsplk;

toq;Ffpd;Nwhk;.

,t;tifahd topfhl;biag; gad;gLj;jp cq;fshy; kpfg; ngupa gq;fspg;gpid

toq;fKbAk; vd;w ek;gpf;ifapy; ,J toq;fg;gLfpd;wJ.

vJ vg;gbapUg;gpDk; ,t; Mrpupau; topfhl;bahdJ tFg;Gf; fw;gpj;jy; - fw;wy;

nrad;Kiwapy; NghJkhdsT Jizapid toq;Fk; vd;gjpy; re;Njfk; ,y;iy.

NkYk;> Mrpupauhdtu; etPd tsq;fisj; njupTnra;tjpYk; ,g;Gj;jfj;jpy; jug;gl;l

topfhl;Ljy;fisg; gpd;gw;WtjpYk; xU fl;likf;fg;gl;l mZFKiwAld; tFg;gpy;

xU rpwe;j fl;Lg;ghl;ilf; nfhz;bUg;gu;.

,e;j Mrpupau; topfhl;bahdJ fy;tpj; JiwapYs;s jpwikahd kw;Wk; risf;fhj

ghl Mrpupau;fs; kw;Wk; fy;tpahsu;fspd; mu;g;gzpg;gpd; ntspg;ghlhFk;.

,f;fy;tp Kiwikapd; tsu;r;rpf;fhf Nkw;nfhs;sg;gl;l eltbf;iff;fhd vdJ

cskhu;e;j ghuhl;Ljiy ntspg;gLj;JtJld;> ,j;Jiwapy; ,t; Mtzj;ij xU

milahskhf khw;Wtjpy; cq;fspd; mwpT kw;Wk; Mw;wypid toq;fpa cq;fspw;F

vdJ kdkhu;e;j ed;wpfisj; njuptpj;Jf; nfhs;fpd;Nwd;.

vk;. vg;. v];. gp. [atu;j;jd

gpujpg; gzpg;ghsu; ehafk;

tpQ;Qhd njhopDl;gg; gPlk;

Njrpa fy;tp epWtfk;

kfufk.
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fiyj;jpl;lf; FO

topfhl;ly; - fy;tprhu; mYty;fs; rig

Njrpa fy;tp epWtfk;

mwpTiuAk; Nkw;ghu;itAk; - fyhepjp [ae;jp FzNrfu

gzpg;ghsu; ehafk;>

Njrpa fy;tp epWtfk;.

Nkw;ghu;it - jpU.R. S. J. P. cLg;NghWt

gzpg;ghsu;> tpQ;Qhdj;Jiw>

Njrpa fy;tp epWtfk;.

tplaj; jiyikj;Jtk; - jpUkjp. H. M. khgh Fzuj;d

  rpNu\;l tpupTiuahsu;;> tpQ;Qhdj;Jiw>

Njrpa fy;tp epWtfk;.

cs;sf tsg;gq;fspg;G - jpU. D. A. H. U.  RkzNrfu>

cjtp tpupTiuahsu;>

Njrpa fy;tp epWtfk;.

jpU. P. mr;Rjd;>

cjtp tpupTiuahsu;>

Njrpa fy;tp epWtfk;.

nry;tp. P. T. M. K. C.  njd;df;Nfhd;>
cjtp tpupTiuahsu;>

Njrpa fy;tp epWtfk;.

ghlj;jpl;lf; FO mq;fj;jtu;fs;:-

jpU. R .S. J. P. cLg;NghWt - gzpg;ghsu; > tpQ;Qhdj;Jiw>

Njrpa fy;tp epWtfk;.

jpUkjp. H. M. khgh Fzuj;d - rpNu\;l tpupTiuahsu;;> tpQ;Qhdj;Jiw>

Njrpa fy;tp epWtfk;.

Nguhrpupau;. M.J.S. tp[auj;d - rpNu\;l Nguhrpupau;> tpyq;fpay; kw;Wk;

Rw;whly; Kfhikj;Jtj; Jiw>

fsdpg; gy;fiyf;fofk;

fyhepjp.  S.M.W. ud;ty - rpNu\;l tpupTiuahsu;;>

jhtu tpQ;Qhdj; Jiw>

nfhOk;Gg; gy;fiyf;fofk;

Nguhrpupau;. D.S.A. tp[aRe;ju - Ma;Tg; Nguhrpupau;>

mbg;gilf; fy;tp epiyak;.

jpUkjp. M.N.F. e];upah - cjtpg; gzpg;ghsu;> tpQ;Qhdf; fpis>

fy;tp mikr;R.
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jpUkjp. P.H.N. Fyj;jpyf - Mrpupau;> Njtp ghypfh tpj;jpahyak;>

nfhOk;G - 08.

jpUkjp. Y.M.P.K. ahgh - cjtp Mizahsu;>

fy;tp ntspaPl;Lj; jpizf;fsk;.

Nguhrpupau;. B.G.D.N.K. j rpy;th - rpNu\;l Nguhrpupau;>

%yf;$w;W capupay; Jiw>

= [atu;j;jdGug; gy;fiyf;fofk;.

Nguhrpupau;. S. mNgrpq;f - Jiwj; jiytu;> jhtu tpQ;Qhdj; Jiw>

UFZg; gy;fiyf;fofk;.

ntspaf tsg; gq;fspg;G:-

jpUkjp. B. fNzrjh]; - Mrpupau;> D.S. Nrdehaf;f fy;Y}up>

nfhOk;G - 07.

jpUkjp. P.A.K. ngNuuh - Mrpupau; (Xa;T ngw;w)

jpUkjp. H.L. N`ke;jp - Mrpupau;> Nuhay; fy;Y}up> nfhOk;G - 07.

jpUkjp.  M.S.J. [a#upa - Mrpupau;> ngz;fs; fy;Y}up> nfhOk;G- 07.

jpUkjp.  M.R.P.R. g];ehaf;f - Mrpupau; (Xa;T ngw;w)

jpU. A. mapyg; ngUk - Mrpupau; (Xa;T ngw;w)

jpUkjp.  H.S.A.G. ngNuuh - Mrpupau;>

=khNth gz;lhuehaf;f fy;Y}up>

nfhOk;G - 07.

jpUkjp. A.M.S.D.N. mgaf;Nfhd; - Mrpupau; (Xa;T ngw;w)

jpUkjp. S.D.P. gz;lhu - Mrpupau; (Xa;T ngw;w)

jpUkjp. J.A. `dp - Mrpupau;> ]h`puh fy;Y}up> fk;gis.

jpU. W.G. gjpuz - Mrpupau;> uhFy fy;Y}up> khj;jiw.

jpUkjp. C.V.S. bNthl;l - Mrpupau; (Xa;T ngw;w)

nkhopg; gjpg;G - jpU. j. Kj;Jf;Fkhurhkp>

MNyhrfu;>

Njrpa fy;tp epWtfk;.

fzpdpg; gjpg;G - nry;tp. fkyNtzp fe;ijah>

Njrpa fy;tp epWtfk;.

ehdhtpj cjtp - jpUkjp. gj;kh tPutu;j;jd>

Njrpa fy;tp epWtfk;.

jpU. kq;fs nty;gpl;ba>

Njrpa fy;tp epWtfk;.

jpU.wQ;rpj; jatd;r>

Njrpa fy;tp epWtfk;



ix

Mrpupau; topfhl;biag; gad;gLj;Jtjw;fhd mwpTWj;jy;fs;

2015k; Mz;by; mwpKfg;gLj;jg;gl;l ,ilepiy fy;tp kWrPuikg;Gf;F Vw;g 2017k;

Mz;by; cau; juj;Jf;fhf fy;tp kWrPuikg;G mwpKfg;gLj;jg;gl Ntz;b cs;sJ.

mjd;gb cau;e;j capupay; ghlj;jpy; juk; 12 ,w;fhd Gjpa kWrPuikg;G

mwpKfg;gLj;jg;gLfpd;wJ.

juk; 12 ,w;fhd Gjpa capupay; Mrpupa topfhl;ly;> cs;slf;fk; gpd;tUkhW

mikf;fg;gl;Ls;sJ. xU Nju;r;rpapd; fPo; gy Nju;r;rp kl;lq;fs; cs;sd. xt;nthU

Nju;r;rp kl;lj;Jf;Fk; ghlNtisfspd; vz;zpf;if> fw;ww; NgWfs;> fw;wy; -

fw;gpj;jy; nraw;ghLfSf;fhd ifNaL Kd;itf;fg;gl;Ls;sJ. tpNrlkhff; fw;wy;-

fw;gpj;jy; nraw;ghLfSf;fhd ifNaL cupa ghl tplaq;fisj; njspTgLj;J

tjw;Fk; fw;gpj;jYf;Fj; Njitahd topfhl;ly;> ghlj;ijj; jpl;lkply; vd;gtw;Wf;Fk;

cjTk; vd vjpu;ghu;f;fg;gLfpwJ. NkYk; tpsf;fk; $wy;> tif Fwpj;jy; %yKk;

rupahd vz;zf;fUit khztu;fSf;Fg; ngw;Wf; nfhLf;f Mrpupau;fSf;F cjTk;.

juk; 12 ,w;Fupa ghlj;jpl;lk; %d;W jtizfSf;Fg; gpupf;fg;gl;L Mrpupa topfhl;b

jahupf;fg;gl;Ls;sJ.

ghltpla xOq;FKiwiaj; jahupf;Fk;NghJ khztu;fspd; fw;wypd; ,yF

jd;ikiaAk; Mrpupau;fspd; fw;gpj;jy; xOq;FgLj;jypd; ,yFjd;ikiaf; nfhz;Lk;

fzpj vz;zf;fUf;fspd; xOq;fikg;igAk; ftdj;jpw; nfhz;L ghltpla xOq;F

jahupf;fg;gl;Ls;sJ. mg;nghOJ ghlj;jpl;lj;jpy; cs;s Nju;r;rpfspd; xOq;FKiwAk;

Mrpupa topfhl;lypy; cs;s xOq;F KiwAk; NtWgLk;. MfNt Mrpupau;

topfhl;lypy; cs;sthW xOq;FKiwapy; ghlj;ijj; jpl;lkpl;L eilKiwg;

gLj;Jtjw;F MNyhrid toq;fg;gLfpd;wJ.

cupa fw;ww; NgWfis miltjw;fhf cupa ifNal;Lf;F Nkyjpfkhf

Mrpupaupdhy; Nkyjpf ghl tplaq;fs; njhlu;ghff; ftdk; nrYj;JtJ

Kf;fpakhdjhFk;. NkYk; Nkyjpf ts E}y;fs; %yk; fw;gpj;jiy Nkk;gLj;jpf;

nfhs;tJ Mrpupaupdhy; Nkw;nfhs;s Ntz;bAs;sJ. juk; 12 ghlj; jpl;lj;Jf;Nfw;gf;

fw;gjw;F juk; 12 ,y; EioAk; gps;isapd; capupay; vz;zf;fU njhlu;ghd

njspT njhlu;ghf Mrpupau; tpNrl ftdk; nrYj;j Ntz;bAs;sJ. Vnddpy;

juk; 11 ghlj;jpl;lk; gy;NtW Nfhzq;fspy; ftdk; nrYj;jg;gl;L cUthf;fg;gl;Ls;s

NjhL f.ngh.j. (rhjhuz juk;) guPl;irapy; rpj;jpaile;j xU rpy khztu;fs;

khj;jpuk; capupaiyf; fw;f cau; juj;Jf;F tUthu;fs;. MfNt juk; 11 tpQ;Qhd

ghl vy;iyf;Fk; juk; 12 ,d; capupay; vz;zf;fU njhlu;ghd mwpTf;Fk;

,ilapy; rpW NtWghLfs; cs;sd. ,jw;fhf Nkyjpfkhf Mrpupaupdhy; ftdk;



x

nrYj;j Ntz;ba capupay; vz;zf;fUf;fs; njhlu;ghd tplaq;fs; ghlj; jpl;lj;jpy;

Kd;itf;fg;gl;Ls;sJ. me;j Nkyjpf capupay; vz;zf;fUf;fis khztu;fs;

gad;gLj;j KbAk;. ,y;yhtpbd; mjw;fhf Mrpupaupdhy; jahupf;fg;gLk;

nraw;ghLfisg; gad;gLj;j Ntz;Lk;.

juk; 12 kw;Wk; 13 ghlj;jpl;lj;ij KOikahff; fw;gpg;gjw;F 600 ghlNtisfs;

xJf;fg;gl;Ls;sJ. me;j ghlNtisfspd; vz;zpf;ifia Mrpupa - khztu;fspd;

Njit fUjp khw;wpf; nfhs;tjw;F MrpupaUf;Fr; re;ju;g;gk; cs;sJ. mj;NjhL

ghlrhiy kl;lf; fzpg;gPl;L nraw;ghLfs; %yk; khztu; milT kl;lj;ij

kjpg;gpLtjw;F MrpupaUf;Fr; re;ju;g;gk; cs;sJ.

,t;thwhd gy tpNrl mk;rq;fs; cs;slf;fg;gl;l Mrpupa topfhl;bapy; cs;s

ghlj;ijj; jpl;lkpLjy;> tFg;giwf;Nfw;gTk; khztu; jd;ikf;Nfw;gTk;

khw;wpaikf;f MrpupaUf;F mjpfhuk; cs;sJ.

cq;fshy; khw;wp tbtikf;fg;gl;l ghlj;ijg; gzpg;ghsu;> tpQ;Qhdj; Jiw>

Njrpa fy;tp epWtfk;> kfufk vDk; Kftupf;F mDg;gp itf;f KbAk;. Gjpa

cUthf;fq;fs; njhlu;ghf midj;Jg; ghlrhiyfisAk; njspTgLj;Jtjw;F

tpQ;Qhdj; Jiw Maj;jkhf cs;sJ.

jpUkjp. vr;. vk;. khgh Fzuj;d>

nraw;wpl;lj; jiytu;

juk; 12 - 13 (capupay;)

tpQ;Qhdj; Jiw

Njrpa fy;tp epWtfk;.
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xii

Njrpa ,yf;Ffs;

Njrpa fy;tp KiwikahdJ jdpegu;f;Fk; r%fj;jpw;Fk; nghUj;jkhd ngUk;ghyhd

Njrpa ,yf;Ffis miltjw;Fj; jdpegu;fSf;Fk; FOtpdUf;Fk; cjtp nra;jy;

Ntz;Lk;.

fle;j fhyq;fspy; ,yq;ifapd; ngUk;ghyhd fy;tp mwpf;iffSk; Mtzq;fSk;

jdpegu; NjitfisAk; Njrpa NjitfisAk; epiwT nra;tjw;fhf ,yf;Ffis

epu;zapj;Js;sd.  rkfhyf; fy;tp mikg;GfspYk; nrad;KiwfspYk;

ntspg;gilahff; fhzg;gLk; gytPdq;fs; fhuzkhf epiyNgWila kdpj

tpUj;jpapd; vz;zf;fUj; jpl;l tuk;gpDs; fy;tpapD}lhf milaf; $ba gpd;tUk;

,yf;Fj; njhFjpapidj; Njrpa fy;tp Mizf;FO ,dq;fz;Ls;sJ.

1. kdpj nfsutj;ijf; fz;zpag;gLj;jy; vDk; vz;zfUTf;Fs;

Njrpag;gpizg;G> Njrpa KOik> Njrpa xw;Wik> ,zf;fk;> rkhjhdk;

vd;gtw;iw Nkk;gLj;jy; %yKk; ,yq;ifg; gd;ikr; r%fj;jpd; fyhrhu

NtWghl;bid mq;fPfhpj;jy; %yKk; Njrj;ijf; fl;b vOg;GjYk;

,yq;ifaH vDk; milahsj;ij Vw;gLj;jYk;.

2. khw;wKWk; cyfj;jpd; rthy;fSf;Fj; jf;fthW Kfq;nfhLj;jNyhL

Njrpa ghuk;ghpaj;jpd; mjp rpwe;j mk;rq;fis mq;fPfhpj;jYk; NgZjYk;.

3. kdpj chpikfSf;F kjpg;gspj;jy;> flikfs;> fl;Lg;ghLfs; gw;wpa

tpopg;GzHT> xUtH kPJ xUtH nfhz;Ls;s Mo;e;j> ,ilawhj

mf;fiwAzHT> vd;gtw;iw Nkk;gLj;Jk; r%f ePjpAk; [dehaf

tho;f;ifKiw epakq;fSk; cs;slq;fpa Rw;whliy cUthf;FjYk;

Mjhpj;jYk;.

4. xUtuJ cs> cly; eyidAk; kdpj tpOkpaq;fSf;F kjpg;gspg;gij

mbg;gilahff; nfhz;l epiyNgWila tho;f;iff; Nfhyj;ijAk;

Nkk;gLj;jy;

5. ed;F xd;wpizf;fg;gl;l rkepiy MSikf;Fhpa Mf;f rpe;jid> jw;WzpG>

Ma;e;J rpe;jpj;jy;> nghWg;G> tif$wy; kw;Wk; cld;ghlhd mk;rq;fis

tpUj;jp nra;jy;.

6. jdpeguJk; Njrj;jpdJk; tho;f;ifj; juj;ijg; Ngh~pf;ff; $baJk;

,yq;ifapd; nghUshjhu mgptpUj;jpf;Fg; gq;fspf;ff; $baJkhd Mf;fg;

gzpfSf;fhd fy;tpA+l;Ltjd; %yk; kdpjts mgptpUj;jpia Vw;gLj;jy;.

7. jdpegHfspd; khw;wj;jpw;F Vw;g ,zq;fp thoTk;> khw;wj;ij Kfhik

nra;aTk; jahHgLj;jTk; tpiuthf khwptUk; cyfpy; rpf;fyhdJk;>

vjpHghuhjJkhd epiyikfisr; rkhspf;Fk; jifikia tpUj;jp nra;jy;.

8. ePjp> rkj;Jtk;> gu];gu khpahij vd;gtw;iw mbg;gilahff; nfhz;L

rHtNjr rKjhaj;jpy; nfsutkhdNjhH ,lj;ijg; ngWtjw;Fg; gq;fspf;ff;

$ba kdg;ghq;FfisAk; jpwd;fisAk; tsHj;jy;.

                   Njrpa fy;tp Mizf;FOtpd; mwpf;if (2003)



xiii

mbg;gilj; NjHr;rpfs;

fy;tpapD}lhf tpUj;jp nra;ag;gLk; gpd;tUk; mbg;gilj; Nju;r;rpfs; Nkw;Fwpj;j

Njrpa ,yf;Ffis miltjw;F toptFf;Fk;.

1. njhlHghly; NjHr;rpfs;

njhlu;ghly; gw;wpa Nju;r;rpfs; ehd;F  Jizj;  njhFjpfis  mbg;gilahff;

nfhz;lit. vOj;jwpT> vz;zwpT> rpj;jpu mwpT> jfty; njhopDl;gj; jifik.

vOj;jwpT: ftdkhfr; nrtpkLj;jy;> njspthfg; NgRjy;>

fUj;jwpa thrpj;jy;> rupahfTk; nrk;ik

ahfTk; vOJjy;> gad;jUtifahd fUj;Jg;

gupkhw;wk;.

vz;zwpT: nghUs;> ,lk;> fhyk; vd;gtw;Wf;F vz;fisg;

gad;gLj;jy;> vz;Zjy;> fzpj;jy; xOq;F

Kiwahf msj;jy;.

rpj;jpu mwpT: NfhL> cUtk; vd;gtw;wpd; fUj;ij mwpjy;>

tpguq;fs;> mwpTWj;jy;fs;> vz;zq;fs; Mfpa

tw;iw NfhL> cUtk;> tu;zk; vd;gtw;why;

ntspg;gLj;jYk; gjpT nra;jYk;

jfty; njhopDl;gj; jifik:

fzpdp mwpT> fw;wypy;> njhopy; Rw;whlypy;>

nrhe;j tho;tpy; jfty; njhlu;ghly; njhopDl;

gq;fisg; (ICT) gad;gLj;jy;.

2. MSik tpUj;jp njhlHghd NjHr;rpfs;

- Mf;fk;> tpupe;j rpe;jid> jw;EzpT> jPu;khdk; vLj;jy;> gpur;rpid tpLtpj;jy;>

EZf;fkhd kw;Wk; gFg;gha;Tr; rpe;jid> mzpapduhfg; gzp nra;jy;>

jdpahs; ,iltpidj; njhlu;Gfs;> fz;L gpbj;jYk; fz;lwpjYk; Kjyhd

jpwikfs;.

- Neu;ik> rfpg;Gj;jd;ik> kdpj nfsutj;ijf; fz;zpag;gLj;jy; Mfpa

tpOkpaq;fs;

- kd vOr;rpfs;> Ez;zwpT

3. #oy; njhlHghd NjHr;rpfs;

,j;Nju;r;rpfs; #oNyhL njhlu;GWfpd;wd. r%fk;> capupay;> ngsjpfk;

r%fr; #oy;: Njrpa ghuk;gupak; gw;wpa tpopg;Gzu;T> gd;ikr; r%fj;jpd;

mq;fj;jtu;fs; vd;w tifapy; njhlu;GWk; Ez;Zzu;Tj;

jpwd;fSk;> gfpu;e;jspf;fg;gLk; ePjp> r%fj; njhlu;Gfs;>

jdpegu; elj;ijfs;> nghJthdJk; rl;lG+u;tkhdJkhd

rk;gpujhaq;fs;> cupikfs;> nghWg;Gf;fs;> flikfs;>

flg;ghLfs; vd;gtw;wpy; mf;fiwAk;.

capupay; #oy;:

thOk; cyF> kf;fs;> capupay;> #oy; njhFjp - kuq;fs;>

fhLfs;> fly;> ePu;> tsp> capupd jhtuk;> tpyq;F> kdpj

tho;T.



xiv

ngsjpfr; #oy;:

,lk;> rf;jp> vupnghUs;> rlg;nghUs;> nghUs;fs; gw;wpAk;

mit kdpj tho;f;if> czT> cil> ciwAs;> Rfhjhuk;>

nrsfupak;> Rthrk;> epj;jpiu> ,isg;ghWjy;> Xa;T>

fopTfs;> capupd fopTg; nghUl;fs; Mfpatw;Wld;

nfhz;Ls;s njhlu;G gw;wpa tpopg;gzu;Tk;> Ez;Zzu;Tj;

jpwd;fSk; fw;wYf;Fk; Ntiy nra;tjw;Fk;> tho;tjw;Fk;

fUtpfisAk; njhopDl;gq;fisAk; gad;gLj;Jk; jpwd;fSk;

,q;F cs;slf;fg;gl;Ls;sd.

4. Ntiy cyfj;jpw;F jahu; nra;jy; njhlHghd NjHr;rpfs;

- mtu;fsJ rf;jpia cr;r epiyf;Ff; nfhz;L tUtjw;Fk; mtu;fsJ

Mw;wiyg; Ngh\pg;gjw;Fk; Ntz;ba njhopy;rhu; jpwd;fs;.

- nghUshjhu tpUj;jpf;Fg; gq;fspj;jy;

- mtu;fsJ njhopy; tpUg;GfisAk; csr;rhu;GfisAk; fz;lwpjy;

- mtu;fsJ Mw;wy;fSf;Fg; nghUj;jkhd Ntiyiaj; njupT nra;jy;

- gadspf;ff; $baJk; epiyNgWilaJkhd [PtNdhghaj;jpy; <Lgly;

5. rkaKk; xOfyhWk; njhlu;ghd NjHr;rpfs;

md;whl tho;f;ifapy; kpfg; nghUj;jkhdtw;iwj; njupT nra;aTk;> ehshe;j

tho;f;ifapy; xOf;fnewp> mwnewp> rkanewp njhlu;ghd elj;ijfisg;

nghUj;jKw Nkw;nfhs;sTk; tpOkpaq;fisj; jd;kakhf;fpf; nfhs;sYk;

cs;thq;fYk;

6. Xa;T Neuj;ijg; gad;gLj;jy;> tpisahl;L gw;wpa NjHr;rpfs;

mofpaw; fiyfs;> ,yf;fpak;> tpisahl;L> nka;ty;Yeu; Nghl;bfs;> Xa;T

Neug; nghOJNghf;Ffs; kw;Wk; tho;tpd; Mf;fG+u;tr; nraw;ghLfs; %yk;

ntspg;gLj;jg;gLk; ,d;g Efu;r;rp> kfpo;r;rp> kdntOr;rpfs; ,itNghd;w kdpj

mDgtq;fs;

7. ~~fw;wYf;Ff; fw;wy;|| njhu;ghd NjHr;rpfs;

tpiuthf khWfpd;w> rpf;fyhd xUtupy; xUtu; jq;fp epw;fpd;w cynfhd;wpy;

xUtu; RahjPdkhff; fw;gjw;fhd typikaspj;jYk; khw;wpaikf;Fk;

nrad;Kiw Clhf khw;wj;jpw;Nfw;g ,aq;fTk; mjid Kfhik nra;aTk;

Ntz;ba czu;itAk; ntw;wpiaAk; ngwr; nra;jy;.
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myF 01

  capupaYf;fhd mwpKfk;

Nju;r;rp 1.1.0: capupay; Nehf;fpy; Njbaha;T  elj;Jthu;.

Nju;r;rp kl;lk; 1.1.1: kdpjd; vjpu; nfhs;Sk; miw$ty;fSld; njhlu;G

gLj;jp capupaypd; jd;ik> tpahgfk;> Kf;fpaj;Jtk;

Mfpatw;iw tpupTgLj;Jthu;.

ghlNtisfs;: 02

fw;ww; NgWfs;:

 capupaypd; fw;wy; Kf;fpaj;Jtj;jpidf; $Wthu;.

 capupaypD}lhfj; jPu;T fhzf; $ba gpur;rpidfs;> miw$ty;fs; vd;gtw;iwf;

$Wthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 capupaypd; jd;ik> tpahgfk; kw;Wk; Kf;fpaj;Jtk; njhlu;ghd jfty;fisr;

Nrfupg;gjw;Fg; nghUj;jkhd tsq;fis toq;Fjy; /  Fwpg;gpLjy;.

 capupay; njhlu;ghd gpur;rpidfs; gw;wpa jfty;fis NtWgl;l tsq;fsp

ypUe;J Nrfupf;Fk;gb khztiu mwpTWj;jy;.

 jug;gl;l Gyq;fSf;Nfw;g jfty;fis tifg;gLj;Jk;gb khztu;fSf;F

(FOf;fSf;F) MNyhrid toq;fy;.

(1) capupaYf;Fupa gy;tifik

(2) kdpj clYk; mjd; njhopw;ghLfSk;

(3) jhtu tho;T

(4) ,aw;if tsq;fSk; mtw;wpd; Kfhikj;JtKk;

(5) ePbj;J epiyngWk; czT cw;gj;jp

(6) Neha;fSk; mtw;Wf;fhd fhuzq;fSk;

(7) rl;l kw;Wk; xOf;ftpay; gpur;rpidfis vjpu;nfhs;sy;

 Mrpupau;> capupay; njhlu;ghd rl;l kw;Wk; xOf;ftpay; gpur;rpidfs;> ,aw;if

tsq;fspd; ePbj;J epiyngWk; gad;ghL vd;gtw;iw capupay; xU gy;Jiw

rhu;e;j ghlnkd;w mbg;gilapy; fye;Jiuahliy elhj;Jjy;.

 nghUj;jkhd xOq;FKiwf;Nfw;g tpupTgLj;jy;.

 capupay; fw;ifapd; Kf;fpaj;Jtj;jpd; vz;zf;fU tpsf;fg;glj;ij khztu;

tiuAk;gb nra;jy;.
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fzpg;gPLk; kjpg;gPLk;:

 khztupd; vz;zf;fU tpsf;fg;glj;ij gpd;tUk; epajpfspd; mbg;gilapy;

fzpg;gply;.

 ghlg;gug;gpd; nrk;ik

 nghUj;jkhd cjhuzq;fs;

 vz;zf;fU tpsf;fg;glj;jpd; ,il ,izg;Gfs;

 NeuKfhikj;Jtk;
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Nju;r;rp kl;lk; 1.1.2: capUyfpd; jd;ikiaAk; xOq;fikg;Gf; Nfhyq;

fisAk; kPsNehf;Fthu;.

ghlNtisfs;: 03

fw;ww; NgWfs;:

 nghUj;jkhd cjhuzq;fspidg; gad;gLj;jpg; gUkd;> tbtk;> thoplk; kw;Wk;

tho;f;iff;Nfhyk; Nghd;wtw;wpy; capuq;fpfs; fhl;Lk; gy;tifikiar;

RUf;fkhff; fye;JiuahLthu;.

 mq;fpfs; vt;thW xd;wpypUe;J kw;nwhd;W NtWgLfpd;wJ vdg; nghUj;jkhd

cjhuzq;fSld; fye;JiuahLthu;.

 mq;fpfspd; rpwg;gpay;Gfisf;  $Wthu;.

 nghUj;jkhd cjhuzq;fSld; mq;fpfspd; Ml;rpepiu xOq;fikg;G kl;lq;

fisf; fl;bnaOg;Gthu;.

 capupapd; fl;likg;Gf;FupaJk; njhopw;ghl;Lf;FupaJkhd mbg;gil myfhff;

fyj;ij typAWj;Jthu;.

 midj;J  tifahd  mq;fpfisAk;  mtw;wpd; ,ilj; njhlu;GfisAk;

nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 mq;fpfspd; gy;tifikiar; Rl;bf;fhl;l ,aq;Frydg; glq;fs;> tiuglq;fs;>

khjpupfs; my;yJ NtW tsq;fisg; gad;gLj;Jjy;.

 mq;fpfspd; gpd;tUk; rpwg;gpay;Gfis cjhuzq;fSld; tpsf;Fjy;.

 xOq;Fk; xOq;fikg;Gk;

 mDNrgk;

 tsu;r;rpAk; tpUj;jpAk;

 cWj;Jzu;r;rpAk; ,iaghf;fKk;

 ,irthf;fk;

 ,dg;ngUf;fk;

 ghuk;gupaKk; $u;g;Gk;

 ntt;NtW xOq;fikg;G kl;lj;jpd; glq;fis toq;fp> xOq;fikg;G kl;lj;jpd;

rupahd xOq;ifj; jahupg;gjw;F topfhl;b> %yf;$wpypUe;J capu;f;Nfhsk;

tiu gha;r;rw;Nfhl;Lg;glj;ij tiujy;.

 mg; gha;r;rw;Nfhl;Lg;glj;jpy; capupd; mbg;gilf; fl;likg;Gf;FupaJk;

njhopw;ghl;Lf;FupaJkhd myiff; Fwpj;Jf; fhl;Lk;gb khztUf;F

MNyhrid toq;fy;.

fzpg;gPLk; kjpg;gPLk;:

 khztu;fs; tiue;j gha;r;rw;Nfhl;Lg;glj;ijg; gpd;tUk; epajpfSf;fikaf;

fzpg;gPL nra;jy;.

 jfty;fspd; nrk;ikAk; nghUj;jg;ghLk;

 nray; <LghLila gq;Fgw;wy;

 NeuKfhikj;Jtk;
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myF 02
capupd; ,urhad kw;Wk; fy mbg;gil

Nju;r;rp 2.1.0: capupd; ,urhad mbg;gilia EZfpaha;thu;.

Nju;r;rp kl;lk; 2.1.1: mq;fpfspd; %yf Mf;ff;$Wfisj;  Njbaha;thu;.

ghlNtisfs;: 02

fw;ww; NgWfs;:

 capu;g; gjhu;j;jq;fspy; kpf mjpf mstpy; fhzg;gLk; %yfq;fisg;

gl;baypLthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 capu;g; gjhu;j;jq;fspy; fhzg;gLk; %yfq;fisg; gl;baypLk;gb khztu;

FOf;fisg; gzpj;J> Vwj;jho 20-25% ,aw;if %yfq;fs; capupfSf;F

mj;jpahtrpakhditnad mwpag;gl;Ls;sikiaf; Fwpg;gply;.

 kdpjdpy; kpfg; ngUkstpy; (96%)  fhzg;gLk; ehd;F %yfq;fs; C, H, O, N

vdTk; P, S, Ca, K vd;gtw;Wld; NtW rpy %yfq;fSk; Vwj;jho 4% Mf

fhzg;gLnkdTk; fye;JiuahLjy;.

fzpg;gPLk; kjpg;gPLk;:

 tpdhTk; El;gKiwfisg; gad;gLj;jp kdpjdpy; kpfg; ngUkstpy; fhzg;gLk;

%yfq;fs;> NtW mj;jpahtrpa %yfq;fs; gw;wpa khztupd; mwpitf;

fzpg;gPL nra;jy;.
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Nju;r;rp kl;lk; 2.1.2: capUf;F ,d;wpaikahj ePupd;   ngsjpf> ,urhadg;

gz;Gfis EZfpaha;thu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 capUf;fhd ePupd; Kf;fpaj;Jtj;jpidr; rpW FOf;fshf Kd;itg;ghu;.

 capupd; epyTiff;fhd ePupd; jw;rpwg;gpay;Gfis nkr;rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 ePu; %yf;$W rpwpa> ,UKidTf;Fupa> Nfhz %yf;$W vdTk;> mjd;

KidTj;jd;ikahy; Ijurd; gpizg;G cUthFnkdTk; fye;JiuahLjy;.

 capupfSf;F ePupd; Kf;fpaj;Jtq;fSf;fhd cjhuzq;fis toq;fy;.

 capupfSf;F ePupd; Kf;fpaj;Jtj;Jld; ePupd;> ngsjpf kw;Wk; ,urhadg;

gz;Gfisj; njhlu;GgLj;jpf; fye;Jiuahliy elhj;Jjy;.

 capupfSf;F ePupd; Kf;fpaj;Jtk; gw;wpa cUg;gbia Rtnuhl;bahff;

fhl;rpg;gLj;j khztiu vOjr; nra;jy;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jp cUg;gbiaf; fzpg;gPL nra;jy;.

 Njitahd jfty;fspd; gFg;ghuha;T

 cjhuzq;fisg; gad;gLj;jy;

 jfty; Mjhuq;fisf; Fwpg;gpLjy;

 Rtnuhl;bapd; nghUj;jg;ghL
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Nju;r;rp kl;lk; 2.1.3: mq;fpfspd; gpujhd Nrjdr; Nru;itfspd;  ,urhadj;

jd;ikiaAk; njhopy;fisAk; guprPypg;ghu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 mq;fpfspy; fhzg;gLk; Nrjdr; Nru;itfis ehd;F gpujhd tiffshfg;

ghFgLj;Jthu;.

 fhNghitjNuw;wpd; mbg;gil ,urhadj; jd;ikia tpgupg;ghu;.

 xUghj;jpd; vz;zpf;if> jho;j;Jk; jd;ik vd;gtw;wpd; mbg;gilapy; fhNghitj

Nuw;Wf;fisg; ghFgLj;Jthu;.

 fhNghitjNuw;Wfspd; fpisf;Nfhrpbf; gpizg;G cUthf;fj;jpidr; RUf;fkhf

tpgupg;ghu;. (,urhad fl;likg;Gf;fisf; nfhz;L tpsf;fj; Njitapy;iy.)

 fhNghitjNuw;wpd; gpujhd njhopy;fisr; RUf;fkhff; fye;JiuahLthu;.

(rf;jpKjy;> Nrkpg;G> fl;likg;gpy; gq;fspg;G> flj;jy;)

 ,ypg;gpl;Lf;fisf; nfhOg;G> vz;nza;> ngh];Nghypg;gpl;> ];upnuhapl;Lf;fs;

vd tifg;gLj;Jthu;.

 %yf Mf;ff;$W> %yf;$w;wpd; jd;ik> ePu; ntWg;gpay;G vd;gtw;wpd;

mbg;gilapy; ,ypg;gpl;Lf;fspd; mbg;gil ,urhadj; jd;ikiar; RUf;fkhf

tpgupg;ghu;.

 ,ypg;gpl;Lf;fspd; tiffisr; RUf;fkhff; fye;JiuahLthu;.

 ,ypg;gpl;Lf;fspd; njhopy;fisr; RUf;fkhff; fye;JiuahLthu;. (Nrkpg;G>

fl;likg;G> XNkhd;)

 %yf Mf;ff; $W> xUghj;J> ,urhad fl;likg;G vd;gtw;wpd; mbg;gilapy;

Gujq;fspd; mbg;gil ,urhadj; jd;ikiar; RUf;fkhf tpgupg;ghu;.

 Gujf; fl;likg;Gfspd; ehd;F kl;lq;fisAk; RUf;fkhf tpgupg;ghu;.

 Gujj;jpd; xU ,ay;ghd mikg;gopjiy RUf;fkhf tpgupg;ghu;.

 Cf;fp> fl;likg;gpy; gq;fspg;G> Nrkpg;G> flj;jy;> XNkhd;fs;> RUq;fy; kw;Wk;

ghJfhg;G vd;w Gujq;fspd; njhopy;fisf; $Wthu;.

 nghUj;jkhd khjpupAUf;fisg; gad;gLj;jp epa+f;fpspNahirl;Lfs;>

epa+f;fpspNahiul;Lfs;> gy;epa+f;fpspNahiul;Lfis NtWgLj;Jthu;.

 DNA,   RNA  Mfpatw;wpd; fl;likg;G kw;Wk; njhopy;fisf; fye;Jiu

ahLthu;.

 DNA, RNA  vd;gtw;iw NtWgLj;Jthu;.

 ghuk;gupag; gjhu;j;jkhd DNA,   RNA  Mfpatw;wpd; gq;if tpsf;Fthu;.

 ADP, ATP, NAD+, FAD, NADP+  vd;gtw;wpd; njhopy;fisf; Fwpg;gpLthu;.

 jho;j;Jk; nty;yq;fs;> jho;j;jh nty;yq;fs;> khg;nghUs;>  Gujq;fs;> ,ypg;

gpl;Lfs; vd;gtw;iw ,dq;fhz;gjw;fhd Ma;T$lg; gupNrhjidfis

elhj;Jthu;.
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 Gujq;fs;> fhNghitjNuw;Wfs;> ,ypg;gpl;Lfs;> epa+f;fpspf;fkpyq;fs; vd;gd

capupd; ,urhad mbg;gilia Mf;Ftij nkr;Rthu;.

 rfy mq;fpfspdJk; ghuk;gupa gjhu;j;jkhfj; njhopw;gLtjw;F DNA

nfhz;Ls;s Kf;fpakhd jdpj;Jt ,ay;Gfis kjpg;ghu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 khztu; FOf;fis Vw;gLj;jp capuq;fpfspy; fhzg;gLk; Nrjdr; Nru;itfisf;

fhNghitjNuw;Wfs;> Gujq;fs;> ,ypg;gpl;Lfs; kw;Wk; epa+f;fpspf;fkpyq;fs;

vd;w ehd;F gpujhd tiffshfg; ghFgLj;jr; nra;jy;.

 fhNghitjNuw;Wf;fspd; mbg;gil ,urhadj; jd;ikia tpgupg;gjw;Fg;

tiuglq;fisg; gad;gLj;jy;.

 fhNghitjNuw;Wfis xUghj;Jfspd; vz;zpf;ifapd; mbg;gilapYk;

xUrf;fiul;Lfisf; fhgd; vz;zpf;ifapd; mbg;gilapYk; khztu;fisg;

ghFgLj;jr; nra;jy;.

 nghUj;jkhd cjhuzq;fisf; Fwpg;gpl;L> fhNghitjNuw;Wfspd; njhopy;fs;

gw;wpa fye;Jiuahliy Kd;ndLj;jy;.

 ,ypg;gpl;Lfspd; mbg;gil ,urhadj; jd;ik> ntt;NtW tiffs;> mtw;wpd;

njhopy;fs; gw;wpa fye;Jiuahliy Kd;ndLj;jy;.

 tiuglq;fs; / tptu tpsf;f tiuAUf;fs; / glq;fs; / ,yj;jpudpay;
jfty;fs; Nghd;wtw;iwg; gad;gLj;jp gpd;tUtdtw;iw tpsf;Fjy;.

 Gujf; fl;likg;gpd; ehd;F kl;lq;fs;

 Gujq;fspd; ,ay;Gfs; kw;Wk; njhopy;fs;

 epa+f;fpspf;fkpyq;fspd; mbg;gil ,urhadj; jd;ikia tpsf;f khjpupAUf;

fisg; gad;gLj;jy;.

 epa+f;fpspNahirl;> epa+f;fpspNahiul;> gy;epa+f;fpspNahiul; Nghd;w gjq;fis

mwpKfg;gLj;jy;.

 khjpupAUf;fs; /  tiuglq;fs; / tPbNahg; glq;fs; Nghd;wtw;iwg; gad;gLj;jp

DNA  kw;Wk; RNA  ,d; fl;likg;Gfis mwpKfg;gLj;jy;.

 DNA  kw;Wk; RNA  ,w;fpilapyhd NtWghLfis ml;ltizg;gLj;j

khztUf;F cjTjy;.

 ADP,  ATP,  NAD+, NADP+,  FAD Mfpa NtW epa+f;fpspNahiul;Lfspd; njhopy;

fisf; Fwpg;gpLjy;.

 jho;j;Jk; nty;yq;fs;> jho;j;jh nty;yq;fs;> khg;nghUs;> Gujq;fs; kw;Wk;

,ypg;gpl;Lfis ,dq;fhzg; gupNrhjidfis elhj;j khztUf;F

topfhl;Ljy;.

fzpg;gPLk; kjpg;gPLk;:

 nraw;ghLfspd;NghJ xt;nthU khztu; FOf;fisAk; fzpg;gPL nra;jy;.

(gupNrhjidia Nkw;nfhs;Sk;NghJ)

 cgfuzq;fspdJk; gjhu;j;jq;fspdJk; rupahd ifahSif.

 mtjhdq;fis jpUj;jkhf Nkw;nfhs;sy;

 rupahfg; gjpT nra;jy;.

 FOthfg; gzpahw;wy;
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Nju;r;rp 2.2.0: capupd;  mbg;gilj;  njhopw;ghl;L  myfhff;

fyj;ijg; guprPypg;ghu;.

Nju;r;rp kl;lk; 2.2.1: fyq;fs;> fy xOq;fikg;Gg;  gw;wpa mwptpd; tpupiff;F

EZf;Ff; fhl;bfspd; gq;fspg;Gg; gw;wp tpahf;fpahdk;

nra;thu;.

ghlNtisfs;: 06

fw;ww; NgWfs;:

 capupaypy; EZf;Ff; fhl;bfspd; Kf;fpaj;Jtj;ijj; Njbawpthu;.

 cUg;ngUf;fk;> gpuptY vd;gtw;iw tiuaWg;ghu;.

 xsp EZf;Ff;fhl;bapdJk; ,yj;jpud; EZf;Ff;fhl;bapdJk; gpujhd

,ay;Gfis xg;gpLthu;.

 myfpLk; ,yj;jpud; EZf;Ff;fhl;b (SEM),  gpujhd CLflj;Jk; ,yj;jpud;

EZf;Ff;fhl;b (TEM)  Nghd;wtw;wpd; Kf;fpakhd ,ay;Gfisf; Fwpg;gpLthu;.

 fy kw;Wk; cg fy Mf;ff;$Wfis xsp EZf;Ff;fhl;b kw;Wk; ,yj;jpud;

Ez; tiuaq;fisg; gad;gLj;jp ,dk; fhz;ghu;.

 khjpupfis mtjhdpg;gjw;F xspEZf;Ff; fhl;biaj; jpUj;jkhfg; gad;

gLj;Jthu;.

 capupay; fw;iffspy; EZf;Ff;fhl;bfspd; gq;fspg;ig kjpg;gpLthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 EZf;Ff;fhl;bapd; Kf;fpaj;Jtk; gw;wpa jfty;fis khztu;fisr; Nrfupf;fr;

nra;J> fye;Jiuahliy Nkw;nfhs;sy;.

 EZf;Ff;fhl;bapd; cUg;ngUf;fk;> gpuptY vd;gtw;iw mwpKfg;gLj;jy;.

 xspEZf;Ff;fhl;bapd; gpujhd gFjpfisAk; mtw;wpd; njhopy;fisAk; ,dk;

fz;L Fwpg;gjw;F khztu;fisg; gzpj;jy;.

 tiuglq;fs; /  tpgu tpsf;f tiuAU / glq;fs; / fhnzhspfs; vd;gtw;iwg;

gad;gLj;jp ,yj;jpud; EZf;Ff;fhl;bia mwpKfg;gLj;jy;.

 TEM  kw;Wk; SEM  ,d; gpujhd ,ay;Gfis tpsf;Fjy;.

 xsp> ,yj;jpud; EZf;Ff;fhl;bfis xg;gpl;L> ml;ltizg;gLj;jp Kd;itg;gjpy;

khztu; FOf;fSf;F topfhl;Ljy;.
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 xsp EZf;Ff;fhl;biaj; jpUj;jkhff; ifahz;L> mjd; %yk; khjpupfis

mtjhdpg;gijr; nra;Jfhl;ly;.

 ntq;fha Nkw;NwhYupf;fyk; / Rhoeo  Nkw;Nwhy; fyq;fs; kw;Wk; thiag;

glypl;bUf;Fk; tha;f;Fopg; Nghu;itapypUe;J ngwg;gl;l fyq;fs; vd;gtw;iw

xspEZf;Ff;fhl;bapD}lhf mtjhdpj;J> tiutjw;F khztUf;Fr; re;ju;g;gk;

toq;fy;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfis mbg;gilahff; nfhz;L khztu;fspd; nra;Kiwr;

Nrhjidiaf; fzpg;gPL nra;jy;.

 EZf;Ff;fhl;bapd; jpUj;jkhd ifahSif

 jpUj;jkhd mtjhdKk; ,dk; fhzYk;

 nrk;ikahfg; gjpT nra;jy;

 gFjpfSf;Fr; rupahfg; ngauply;
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Nju;r;rp kl;lk; 2.2.2: fyj;jpd; tuyhw;Wg; gpd;dzpia tpgupj;J> cg fy

myFfspd; fl;likg;G> njhopy;fisg; gFj;jhuha;thu;.

ghlNtisfs;: 16

fw;ww; NgWfs;:

 fyf; nfhs;ifapy; tpQ;Qhdpfspd; gq;fspg;ig tptupg;ghu;.

 fyf; nfhs;ifia tpsf;Fthu;.

 ,a+f;fupNahl;lhTf;Fupa fyq;fSf;Fk; GNuhfupNahl;lhTf;Fupa fyq;fSf;Fk;

,ilNaAs;s NtWghLfis tpsf;Fthu;.

 jhtuf; fyq;fSf;Fk; tpyq;Ff; fyq;fSf;Fk; ,ilNaAs;s fl;likg;G

NtWghLfis xg;gpLthu;.

 KjYU nkd;rt;tpd; fl;likg;G kw;Wk; njhopy;fisr; RUf;fkhf tptupg;ghu;.

 FopaTUtpd; jd;ikia tptupg;ghu;.

 fyj;jpYs;s Gd;dq;fq;fspdJk; cg fy Mf;ff;$WfspdJk; gpujhd

fl;likg;G> njhopy; vd;gtw;iw tptupg;ghu;.

 fyg;Gwk;ghd Mf;ff;$Wfis tptupg;ghu;.

 fyj;jpd; fyg; Gd;dq;fq;fisAk; cg fy Mf;ff;$WfisAk; ,dk; fhz

,yj;jpud; Ez;tiuaq;fisg; gad;gLj;Jthu;.

 ,a+f;fupNahl;lhtpw;FupaJk; GNuhfupNahl;lhtpw;FupaJkhd fy xOq ;

fikg;ig NtWgLj;j ,yj;jpud; Ez;tiuaq;fisg; gad;gLj;Jthu;.

 fyj;jpDs; fhzg;gLk; jLg;giwahf;fj;ijAk; njhopw;gq;fPl;ilAk; nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 fyq;fspd; tuyhw;Wg; gpd;dzp njhlu;ghd jfty;fis ntt;NtW %yq;fsp

ypUe;J ngw;Wf; fhl;rpmspg;G nra;tjpy; khztUf;F topfhl;ly;.

 fyf;nfhs;ifia mwpKfg;gLj;jf; fye;Jiuahliy Kd;ndLj;jy;.

 nghUj;jkhd tiuglq;fisg; gad;gLj;jp> GNuhfupNahl;lhtpw;Fupa kw;Wk;

,a+fupNahl;lhtpw;Fupa fyxOq;fikg;Gfs; gw;wpa fye;Jiuahliy

elhj;Jjy;.

 GNuhfupNahl;lhTf;Fupa kw;Wk; ,a+fupNahl;lhtpw;Fupa fyq;fspd; tiuglq;fs;/

tpgu tpsf;f tiuAU / fhnzhspfs; vd;gtw;iw khztUf;F toq;fp>

mtw;iw xg;gpl;L> mtw;Wf;fpilNaAs;s NtWghLfis ml;ltizg;gLj;Jk;gb

gzpj;jy;.
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 jhtu kw;Wk; tpyq;Ff; fyq;fspd; tiuglq;fis mtjhdpf;f khztu;fSf;Fr;

re;ju;g;gj;ij toq;fp> mtw;wpilNaAs;s NtWghLfis xg;gpLk;gb khztiug;

gzpj;jy;.

 KjYU nkd;rt;tpd; fl;likg;gpid tiuglq;fs; /  tpgu tpsf;f tiuAU /

khjpupAUf;fs; / fhnzhspfs; Mfpatw;iwg; gad;gLj;jp tptupj;jy;.

 KjYU nkd;rt;tpd; njhopy;fis mtw;wpd; fl;likg;Gld; njhlu;GgLj;jpg;

gl;baypLtjw;F mtw;wpd; fl;likg;Gld; njhlu;GgLj;jpg; gl;baypLtjw;F

khztu;fis topfhl;ly;.

 FopaTUtpd; jd;ikia tptupj;jy;.

 Gd;dq;fq;fisAk; cgfyf;$WfisAk; mtjhdpj;J ,dk; fhz;gjw;fhf

EZf;Ff;fhl;b tOf;fpfs; / ,yj;jpud; Ez;tiuaq;fs; / tiuglq;fs;

Nghd;wtw;iw khztUf;F toq;fy;.

 fyj;jpd; tiuglj;jpy; Gd;dq;fq;fspdJk; cgfyf; $WfspdJk; fl;likg;G

kw;Wk; njhopy;fs; gw;wpa Kf;fpa jfty;fisf; Fwpf;f khztu;fSf;F

topfhl;ly;.

 tiuglq;fs; / tpgu tpsf;f tiuAU / fhnzhspfs; vd;gtw;iwg; gad;gLj;jpf;

fyg;Gwf; $Wfspid tptupj;jy;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jpf; fyj;jpd; tiuglj;ijf; fzpg;gPL nra;jy;.

 jfty;fspd; nrk;ik

 mstpilapd; nrk;ik

 Kf;fpa jfty;fs; cs;slf;fg;gl;bUj;jy;
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Nju;r;rp 2.3.0: fy tl;lk; kw;Wk; fyg; gpuptpd; Kf;fpaj;Jtj;ij

EZfpaha;thu;.

Nju;r;rp kl;lk; 2.3.1: fy tl;lk;  kw;Wk; fyg;gpupTr; n rad ;Kiwia

tptupg;ghu;.

ghlNtisfs;: 09

fw;ww; NgWfs;:

 fy tl;lk; vd;why; vd;d vd;gijf; Fwpg;gpLthu;.

 fy tl;lj;jpd; mtj;ijfisAk; gpujhd epfo;TfisAk; Fwpg;gpLthu;.

 ,a+f;fupNahl;lhtpw;Fupa epw%u;j;jj;jpd; mbg;gilf; fl;likg;ig tptupg;ghu;.

 ,ioAUg;gpuptpdJk; xLf;fw; gpuptpdJk; xt;nthU mtj;ijfspd;NghJk;

eilngWk; gpujhd epfo;Tfisf; fye;JiuahLthu;.

 epw%u;j;jq;fspd; elj;ijfspd; mbg;gilapy; ,ioAUg;gpupT> xLf;fw;gpupT

vd;gtw;wpd; epiyfis tptupg;ghu;.

 mq;fpfSf;fpilNa khwy;fs; Vw;gLtjpy; xLf;fw;gpuptpd; gq;fspg;ig

tpsf;Fthu;.

 Synaptonemal complex,  ,af;fj; jhdk; (Kinetochore) vd;gtw;wpd; Kf;fpaj;

Jtj;ij tptupg;ghu;.

 ,ioAUg;gpupT> xLf;fw;gpupT vd;gtw;iw xg;gpl;L NtWgLj;Jthu;.

 ,ioAUg;gpupT> xLf;fw;gpupT vd;gtw;wpd; Kf;fpaj;Jtj;ijf; Fwpg;gpLthu;.

 ,ioAUg;gpupT> xLf;fw;gpupT vd;gtw;wpd; ntt;NtW epiyfis xsp EZf;Ff;

fhl;bapd; fPo; ,dk; fhzj; jahupf;fg;gl;l tOf;fpfisg; gad;gLj;Jthu;.

 tpiuthdJk;> fl;Lg;gLj;j KbahjJkhd ,ioAUg;gpupT tiff; fyg;gpupthdJ

fha;g;Gfs;> fl;bfs;> Gw;WNeha;fs; Nghd;wtw;iw Vw;gLj;Jnkd kjpg;ghu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 fy tl;lj;jpd; mtj;ijfisf; fhl;Ltjw;F mr;R / ,yj;jpudpay; fhl;rp

mspg;Gfisg; gad;gLj;jp> fye;Jiuahly; xd;iw elhj;Jjy;.

 tiuglq;fisg; gad;gLj;jp epw%u;j;jj;jpd; fl;likg;igf; fye;Jiuahly;.

 fytl;lj;jpd; gpujhd epfo;TfisAk; mtj;ijfisAk; tpsf;Ftjw;F

fye;Jiuahliy elhj;Jjy;.
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 ,ioAUg;gpuptpd; ntt;NtW epiyfis ,dk;fhz ntq;fha Ntu;Edp

Vw;wg;gl;l tOf;fpfisg; gad;gLj;jy;.

 ,ioAUg;gpuptpd; NghJ epw%u;j;jq;fspdJk; fyj;jpd; NtW gFjpfspdJk;

elj;ijfis tpsf;f fhnzhspfs;> ,yj;jpudpay; %yq;fs; Nghd;w nghUj;j

khd tsq;fisg; gad;gLj;Jjy;.

 ,ioAUg;gpupTr; nrad;KiwiaAk; mjd; Kf;fpaj;Jtj;ijAk; tpsf;Fjy;.

 xLf;fw;gpuptpd; ntt;NtW epiyfis ,dk;fhz kfue;jkzpfs; nfhz;l

tOf;fpfisg; gad;gLj;jy;.

 xLf;fw;gpuptpd;NghJ epw%u;j;jq;fspdJk; fyj;jpd; Vida gFjpfspdJk;

elj;ijia tpsf;fg; nghUj;jkhd tsq;fisg; gad;gLj;jy;.

 Synaptonemal complex,  ,af;fj;jhdk; vd;gtw;wpd; Kf;fpaj;Jtj;ij tpsf;Fjy;.

 xLf;fw;gpuptpd; Kf;fpaj;Jtj;ijf; fye;Jiuahly;.

 tpiuthdJk; fl;Lg;gLj;j KbahjJkhd fyg;gpuptpd; tpisthff; fha;g;Gfs;>

fl;bfs;> Gw;WNeha;fs; Nghd;wd Njhd;Wnkdg; nghUj;jkhd cjhuzq;fSld;

tpsf;Fjy;.

 khztu;fis ,ioAUg;gpupT> xLf;fw;gpupT vd;gtw;wpw;fpilNaahd NtWghl;il

xg;gpl;L> ml;ltizg;gLj;jr; nra;jy;.

fzpg;gPLk; kjpg;gPLk;:

 ngau; Fwpf;fg;glhj tiuglq;fs; /  Ez;tiuaq;fis toq;fp> fyg;gpuptpd;

ntt;NtW mtj;ijfis ,dk; fhZk;gb khztiug; gzpj;jy;. mjd;NghJ

gpd;tUk; epajpiag; gad;gLj;jp> fzpg;gPL nra;jy;.

 rupahd ,dq;fhzy;

 rupahd ngauply;

 gpd;tUk; epajpfisg; gad;gLj;jp> xLf;fw;gpupT> ,ioAUg;gpupT vd;gtw;wpd;

khztupd; xg;gPLfisf; fzpg;gPL nra;jy;.

 nrk;ik

 rupahd ,dk; fhzy;

 jfty;fspd; epiwT
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Nju;r;rp 2.4.0: mq;fpfspd; mDNrgr; nrad;Kiwapy; rf;jpj; njhlu;G

fis EZfpaha;thu;.

Nju;r;rp kl;lk; 2.4.1: mDNrgr; nrad;Kiwfspy; rf;jpj; njhlu;Gfisg;

gFj;jhuha;thu;.

ghlNtisfs;: 02

fw;ww; NgWfs;:

 cl;Nrg> mtNrgj; jhf;fq;fspd; $l;lhf mDNrgj;ij tpsf;Fthu;.

 capu;j; njhFjpfSf;fhd rf;jpj; Njitia Kidg;GWj;Jthu;.

 rf;jp njhlu;GWk; fyr; nrad;Kiwfisg; gl;baw;gLj;Jthu;.

 clw;gUkd;> nraw;ghL> #oy; vd;gtw;Wld; mq;fpfspd; rf;jpj; Njitiaj;

njhlu;GgLj;Jthu;.

 cjhuzq;fSld; cl;Nrg> mtNrgj; jhf;fq;fis tpsf;Fthu;.

 mfpy rf;jp ehza myfhf ATP ,d; fl;likg;igAk; Kf;fpaj;Jtj;ijAk;

fye;JiuahLthu;.

 ,yj;jpud; fhtpfspd; tfpghfj;ijf; Fwpg;gpLthu;. (NAD+, NADP+, FAD)

 cyfshtpa rf;jp khw;wPl;by; ATP ,d; tfpghfj;ij nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 capu;j;njhFjpfspy; rf;jpj;Njitia Kidg;GWj;j> rpe;jidiaf; fpsWk;

mku;nthd;iw elhj;Jjy;.

 rf;jp njhlu;GWk; fyr; nrad;Kiwfisg; gl;baw;gLj;Jk;gb khztiug;

gzpj;jy;.

 mq;fpfspd; rf;jpj;Njitia mtw;wpd; clw;gUkd;> nraw;ghL> #oy; vd;g

tw;Wld; njhlu;GWj;Jk; fye;Jiuahliy elhj;Jjy;.

 mtNrgj;jhf;fq;fs; (c+k;: fyr;Rthrj;jpy; C
6
H

12
O

6
 + 6O

2
 6CO

2
 + 6H

2
O)

cl;Nrgj;jhf;fq;fs; (c+k;: xspj;njhFg;gpy; 6CO
2
 + 6H

2
O C

6
H

12
O

6
 + 6O

2
)

vd;gtw;iw Kidg;GWj;j nghUj;jkhd jhf;fq;fisg; gl;baw;gLj;jy;.

 ATP ,d; fl;likg;igAk; Kf;fpa ,ay;GfisAk; Kidg;GWj;j tpupthf;fk;

nra;jy;.

 mfpy rf;jp ehza myfhf ATP  ,d; tfpghfj;jpd; Kf;fpaj;Jtj;ijf;

fye;Jiuahly;.

 gpd;tUk; ,yj;jpud; fhtpfspd; tfpghfj;ijf; fye;Jiuahly;.

NAD+, NADP+, FAD

fzpg;gPLk; kjpg;gPLk;:

 fw;gpj;jy; - fw;wy; nrad;Kiwapd;NghJ tha;nkhop %y tpdhf;fs; %yk;

gpd;tUk; epajpfisf; nfhz;L khztu;fisf; fzpg;gPL nra;jy;.

 nrk;ik

 nghUj;jg;ghL
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Nju;r;rp kl;lk; 2.4.2: mDNrgj; jhf;fq;fisr; rPuhf;Ftjpy; nehjpaq;fspd;

tfpghfj;ij EZfpaha;thu;.

ghlNtisfs;: 10

fw;ww; NgWfs;:

 ~nehjpaq;fs;| vDk; gjj;jpw;Fg; nghUj;jkhd tiutpyf;fzj;ijf; fl;b

naOg;Gthu;.

 nehjpaq;fspd; nghJthd rpwg;gpay;Gfis tpsf;fp> mtw;wpd; tfpghfj;ijf;

Fwpg;gpLthu;.

 nghUj;jkhd tiuglq;fisg; gad;gLj;jp> nehjpar; nraw;ghl;Lg; nghwp

Kiwia tptupg;ghu;.

 nehjpar; nraw;ghLfspy; Jizf; fhuzpfspd; Kf;fpaj;Jtj;ij tptupg;ghu;.

 pH> ntg;gepiy> fPo;g;gilr;nrwpT> epNuhjpfs; (Nghl;bf;Fupa> Nghl;baw;w)

vd;gd vt;thW nehjpar; nraw;ghl;L tPjj;ijg; ghjpf;fpd;wd vd;gij

tpsf;Fthu;.

 fyq;fspy; fhzg;gLk; rPuhf;fg; nghwpKiwia nkr;Rthu;.

 khg;nghUs; - mikNyR jhf;fj;ijg; gad;gLj;jp> ntg;gepiy vt;thW nehjpaj;

jhf;ftPjj;ijg; ghjpf;Fnkd;gijf; fhl;l Ma;T $lg; gupNrhjidfis

xOq;fikj;J elhj;Jthu;.

 mDNrgj; jhf;fq;fspy; nehjpaq;fspd; tfpghfj;ij nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 nehjpaq;fSf;Fg; nghUj;jkhd tiuaiw xd;iwf; fl;bnaOg;g khztu;

fSf;F topfhl;ly;.

 nehjpaq;fspd; rpwg;gpay;Gfs; gw;wpa fye;Jiuahliy Kd;ndLj;J mtw;iwg;

gl;baw;gLj;j khztUf;F topfhl;ly;.

 mq;fpfspy; nehjpaq;fspd; tfpghfj;ijAk; mtw;wpd; nghJthd rpwg;gpay;G

fisAk; tpsf;Fjy;.

 nehjpaj; jhf;fj;jpd; nghwpKiwia (J}z;lg;gl;l nghUe;Jifg; nghwpKiw)

tpsf;Ftjw;Fg; nghUj;jkhd khjpupAUf;fisg; gad;gLj;Jjy;.

 Jizf;fhuzpfis tpsq;fpf; nfhs;sTk; ,dk; fhzTk; (mNrjd mad;fs;>

Jiznehjpaq;fs;) cjhuzq;fSldhd fye;Jiuahliy elhj;Jjy;.
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 nehjpaj; jhf;fj;ijg; ghjpf;Fk; fhuzpfisf; fye;Jiuahly;. pH, ntg;gepiy>

fPo;g;gilr; nrwpT> epNuhjpfs; (Nghl;bf;Fupa kw;Wk; Nghl;baw;w)

 fyj;jpy; nehjpar; nraw;ghl;Lg; nghwpKiwapd; rPuhf;fj;ijf; fye;JiuahL

tjw;Ff; fhnzhspfs; /  tiuglq;fisg; gad;gLj;jy;.

 khg;nghUs; - mikNyR njhFjpiag; gad;gLj;jp nehjpaj; jhf;fj;jpd;

tfpghfj;ijr; nray; tpsf;fkspg;gjw;F Ma;T$lr; Nrhjidfis elhj;Jjy;.

fzpg;gPLk; kjpg;gPLk;:

 Ma;T$lr; Nrhjidapd;NghJ khztu;fspd; nray;jpwidf; fPo;tUk; epajp

fspd; mbg;gilapy; fzpg;gPL nra;jy;.

 cgfuzq;fisf; ifahsy;

 rupahfg; gjpT nra;jy;

 KbTfis Nkw;nfhs;sy;

 NeuKfhikj;Jtk;
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Nju;r;rp kl;lk; 2.4.3: rf;jpiag;  gjpj;Jf;  nfhs;Sk; nghwpKiwahf xspj;

njhFg;igg; gupNrhjpg;ghu;.

ghlNtisfs;: 11

fw;ww; NgWfs;:

 xspj;njhFg;Gf;Fg; nghUj;jkhd tiutpyf;fzj;ijf; fl;bnaOg;Gthu;.

 xspj;njhFg;gpy; gq;Fgw;Wk; epwg;nghUl;fspd; tfpghfj;ij tpsf;Fthu;.

 xt;nthU epwg;nghUspdJk; jhf;f> mfj;JwpQ;rd; epwkhiyfisr; RUf;fkhf

tpgupg;ghu;.

 xspj;njhFg;gpy; xspapy; jq;fpapUf;Fk; jhf;fj;ij tptupg;ghu;.

 xspapy; jq;fpapUf;Fk; jhf;fj;jpy; xspj;njhFjpfspd; tfpghfj;ij tptupg;ghu;.

 xspj;njhFg;gpd; fy;tpd; tl;lj;ij tptupg;ghu;.

 xspj;njhFg;gpy; C
4 
ghijia tptupg;ghu;.

 C
3  
jhtuq;fspy; eilngWk; xspr;Rthrk; Vw;gLj;Jk; vjpu;kiwj; jhf;fj;ij

fye;JiuahLthu;.

 xspr; Rthrj;ij ,optsthf;Ftjw;fhf C
4 
ghij gupzhkkile;jikia

tpsf;Fthu;.

 C
3 
> C

4 
 jhtu ,iyfspd; fl;likg;Gfis NtWgLj;Jthu;.

 C
3 
> C

4 
 jhtuq;fSf;F cjhuzq;fis toq;Fthu;.

 xspj;njhFg;gpd; vy;iyg;gLj;Jk;  fhuzpfshd fhgdPnuhl;irl;> xsp>

ntg;gepiy gw;wpr; RUf;fkhff; fye;JiuahLthu;.

 vy;iyg;gLj;Jk;  fhuzpfs; jhtuq;fspd; xspj;njhFg;G tpidj;jpwdpy;

Vw;gLj;Jk; tpisitf; fye;JiuahLthu;.

 xspj;njhFg;gpd; cyfshtpa kw;Wk; capupaYf;Fupa Kf;fpaj;Jtj;ijf;

fye;JiuahLthu;.

 xspj;njhFg;gpy; g+Nfhs ntg;gKwypd; tpisit Vw;Wf; nfhs;thu;.

 xspj;njhFg;gpd; cyfshtpa tfpghfj;ij nkr;Rthu;.

 ntt;NtW CO
2
 nrwpT> xspr;nrwptpy; ntsptplg;gLk; xl;rprdpd; msitf;

nfhz;L xspj;njhFg;G tPjj;ijj; JzpAk; gupNrhjidiaj; jpl;lkpl;L

elhj;Jthu;.

 C
3
, C

4
  ,iyfspy; xspj;njhFg;Gf;fhd tpNrl ,irthf;fq;fis mtjhdpj;J

fye;JiuahLthu;.
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cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 epidt+l;Ltjd; %yk; xspj;njhFg;Gf;Fg; nghUj;jkhd tiutpyf;fz

nkhd;iwf; fl;bnaOg;Gtjw;F khztu;fis topfhl;ly;.

 xspj;njhFg;gpd; Kf;fpaj;Jtj;ij kPs epidTf;Ff; nfhzu;e;J fye;Jiuahly;.

 xspj;njhFg;gpy; epwg;nghUl;fspd; tfpghfj;ij tpsf;Fjy;.

 xspj;njhFjp I,  xspj;njhFjp II kw;Wk; xspepiy ehl;Lk; rpf;fy;fis

tpsf;Fjy;.

 cau; jhtuq;fspd; xspj;njhFg;Gf;Fupa epwg;nghUl;fspd; jhf;f epwkhiy>

mfj;JwpQ;ry; epwkhiy vd;gtw;iwf; fye;Jiuahly;.

 xspj;njhFg;gpd; xspapy; jq;fpapUf;Fk; jhf;fk;> fy;tpd; tl;lk; vd;gtw;wpd;

gpd;tUk; gbfis tpsf;Fjy;.

 xspapy; jq;fpapUf;Fk; jhf;fk;

 #upaxspapypUe;J rf;jpiaf; ifg;gw;wy;.

 nehjpak; Cf;Ftpg;ghy; ePu;%yf;$Wfs; gpstiljy;.

 NADPH  kw;Wk; ATP   ,d; njhFg;G

 fy;tpd; tl;lk;

 fhnghl;rpNaw;wk; - RUBP  fhnghl;rpNyrpd; tfpghfk;.

 PGA  (fpsprNuw;W %ngh];Ngw;W) ,d; jho;j;jYk; fhNghitjNuw;wpd;

njhFg;Gk;

 RUBP ,d; kPs;gpwg;ghf;fk;

 xspj;njhFg;gpd; gbfis tpsf;f tiuglkhf;Ftjw;F khztUf;F topfhl;ly;.

 tpidj;jpwd; kpf;f xspj;njhFg;Gf;F ,Utpj;jpiyj; jhtu ,iyfs; fhl;Lk;

fl;likg;Gf;Fupa kw;Wk; njhopw;ghl;Lf;Fupa ,irthf;fq;fisf; fye;Jiu

ahly;.

 C
3 
jhtuq;fspy; eilngWk; xspr;Rthrr; nrad;Kiwia tpsf;Fjy;.

 xspj;njhFg;gpy; xspr;Rthrj;jpd; jhf;fj;ij tpsf;Fjy;.

 xspj;njhFg;gpd; C
4  
ghijia tpsf;fp> C

4 
  ghijapd; Kf;fpaj;Jtj;ijf;

fye;Jiuahly;.

 C
4  
jhtu ,iy> C

3  
,ilf;fhyepiyj; jhtu ,iy vd;gtw;wpd; FWf;Fntl;L

Kfq;fspd; epue;ju tOf;fpfs; my;yJ (mr;Rg;gjpT kw;Wk; ,yj;jpudpay;)

glq;fis toq;fp> Nkw;$wpa jhtu ,iyfspd; clyikg;gpaYf;Fupa ,ay;G

fis tpsf;f khztUf;F topfhl;ly;.
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 gpshf;kdpd; jj;Jtj;ij khztUf;F mwpKfg;gLj;jp xspj;njhFg;gpd; vy;iyg;

gLj;Jk; fhuzpfisf; fye;Jiuahly;.

 CO
2

 xsp

 ntg;gepiy

 gpshf;khdpd; vy;iyg;gLj;Jk; fhuzpfspd; jj;Jtj;ij tpsf;Fjy;.

 ntt;NtW CO
2 
nrwpTfspy;> ntt;NtW xspr;nrwpTfspy; Audus  cgfuzj;ijg;

gad;gLj;jp> ntsptplg;gLk; xl;rprdpd; msitf; nfhz;L> xspj;njhFg;G

tPjj;ijj; Jzptjw;fhd gupNrhjidapy; khztu; <Lgl topfhl;Ljy;.

fzpg;gPLk; kjpg;gPLk;:

 khztu;fs; gupNrhjidapy; <LgLk;NghJ gpd;tUk; epajpfisf; nfhz;L

khztiuf; fzpg;gPL nra;jy;.

 NeuKfhikj;Jtk;

 rupahd gupNrhjid xOq;fikg;G

 cgfuzq;fisr; rupahff; ifahsy;

 FO xj;Jiog;G
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Nju;r;rp kl;lk; 2.4.4: rf;jpiag; ngw;Wf; nfhs;Sk; xU nrad;Kiwahff;

fyr; Rthrj;ijr; Nrhjpj;jwpthu;.

ghlNtisfs;: 12

fw;ww; NgWfs;:

 fyr;Rthrj;jpw;Fg; nghUj;jkhd tiutpyf;fzj;ijf; fl;bnaOg;Gthu;.

 midj;Jf; fyr; nraw;ghLfSf;Fk; rf;jpia tpepNahfpf;Fk; nrad;Kiwahf

fyr;Rthrj;ijf; Fwpg;gpLthu;.

 fhw;Wr; Rthrj;jpd; epfo;tplk;> gpujhd epfo;Tfs;> <w;W tpisnghUl;fs;

vd;gtw;iw tpgupg;ghu;.

 fhw;Wr; Rthrj;jpy; ,ypg;gpl;LfSk; Gujq;fSk; vt;thW gad;gLj;jg;gLfpd;wd

vd;gijf; fye;JiuahLthu;.

 mw;fNfhy; nehjpj;jy;> ,yf;bf; mkpy nehjpj;jy; vd;gtw;wpd; epfo;tplk;>

gpujhd epfo;Tfs;> <w;W tpisnghUl;fs; vd;gtw;iwr; RUf;fkhf tpgupg;ghu;.

 fhw;Wr; Rthrk;> fhw;wpd;wpa Rthrk; vd;gtw;iw NtWgLj;Jthu;.

 Rthr <T vd;why; vd;d vd;gijf; Fwpg;gpLthu;.

 fyr;Rthrj;jpd; Kf;fpaj;Jtq;fisg; gl;baypLthu;.

 Rthrf; fPo;g;gilfisr; Rthr <Tld; njhlu;GgLj;Jthu;.

 Kisf;Fk; tpj;Jfisg; gad;gLj;jp RthrtPjk;> Rthr<T vd;gtw;iwj;

Jzpthu;.

 mq;fpfSf;Fj; njhlu;r;rpahfr; rf;jpia toq;Ftjpy; Rthrj;jpd; Kf;fpaj;

Jtj;ij nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 fyr;Rthrk; vd;Dk; gjj;jpw;Fg; nghUj;jkhd tiutpyf;fzj;ij tFg;giwf;

fye;JiuahlypD}lhff; fl;bnaOg;gy;.

 nghUj;jkhd %yq;fisg; gad;gLj;jpf; fyr;Rthrr; nrad;Kiwia

tpsf;Fjy;.

 fyr;Rthrj;jpd; Kf;fpaj;Jtj;ij tpsf;Ftjw;Ff; fye;Jiuahliy elhj;Jjy;.

 fhw;Wr; Rthrj;jpd; gpujhd gbfis tpsf;Fjy;.

 fhw;Wr; Rthrj;jpd; gpujhd gbfisg; nghUj;jkhd gha;r;rw;Nfhl;Lg; glj;jpd;

%yk; fhl;Lk;gb khztiu mwpTWj;jy;.
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 fhw;wpd;wpa Rthrj;jpd; gpujhd gbfs;> <w;WtpisnghUl;fs;> eilngWk;

,lk; vd;gtw;iwf; fye;Jiuahly;.

 vjNdhy; nehjpj;jy;

 ,yf;upf;fkpy nehjpj;jy;

 fhw;wpd;wpa Rthrj;Jf;Fg; nghUj;jkhd gha;r;rw; Nfhl;Lg;glk; xd;iw tiuAk;

gb khztiu mwpTWj;jy;.

 fhw;Wr; Rthrj;ijAk; fhw;wpd;wpa Rthrj;ijAk; NtWgLj;Jk;gb khztiug;

gzpj;jy;.

 Rthrf; fPo;g;gilapd; ntt;NtW tiffis tpsf;Fjy;.

 Rthr <itf; fzpj;jypy; khztiu <LgLj;jy;.

 Kisf;Fk; tpj;Jfisg; gad;gLj;jpr; Rthr tPjk; kw;Wk; Rthr<itg;

gupNrhjid uPjpahfj; Jzptjw;F khztUf;F topfhl;ly;.

 ntt;NtW Rthrf; fPo;g;gilfspd; Rthr<itf; fye;Jiuahly;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfspd; mbg;gilapy; gupNrhjidr; nraw;ghl;by; khztupd;

nraw;wpwidf; fzpg;gPL nra;jy;.

 rupahd cgfuz xOq;fikg;G

 cgfuzq;fisr; rupahff; ifahSjy;

 NeuKfhikj;Jtk;

 khztu;fs; Rthr<itf; fzpf;Fk;NghJ fzpg;gPL nra;jy;.
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myF 03

  mq;fpfspd; $u;g;Gk; gy;tifikAk;

Nju;r;rp 3.1.0: capupd;  $u;g;igj; Njbaha;thu;.

Nju;r;rp kl;lk; 3.1.1: capupd; $u;g;Gr; nrad;Kiwiag;  gFg;gha;T nra;t

jw;fhf capupfspd; Njhw;wk; kw;Wk; ,aw;ifj; Nju;Tf;

nfhs;iffisg;  gad;gLj;Jthu;.

ghlNtisfs;: 07

fw;ww; NgWfs;:

 capupf;F Kw;gl;l fhyg;gFjpapy; g+kpapy; fhzg;gl;l #o;epiyikia tptupg;ghu;.

 capupurhadf; $u;g;gpypUe;J capupaYf;Fupa gy;tifikapd; $u;g;gpd; gpujhd

epfo;Tfisf; Fwpg;gpLthu;.

 $u;g;gp Gtpr;rupjtpaYf;Fupa fy;gq;fisAk; Afq;fisAk; Fwpg;gpLthu;.

 ,yhkhu;f;fpd; nfhs;ifiar; RUf;fkhf tptupg;ghu;.

 lhu;tpd; - ty]pd; ,aw;ifj; Nju;Tf; nfhs;ifiar; RUf;fkhf tptupg;ghu;.

 Gjpa lhu;tpdpd; Nfhl;ghl;ilr; RUf;fkhff; Fwpg;gpLthu;.

 khWk; #oYf;Nfw;g capu; tho;it ePbj;J epiyngwr; nra;tjpy; $u;g;gpd;

Kf;fpaj;Jtj;ij Vw;Wf; nfhs;thu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 glq;fs; /  tpgu tpsf;ftiuAU / ,aq;Frydg; glq;fs; Nghd;wtw;iwg;

gad;gLj;jp> capupf;F Kw;gl;l fhyj;jpy; g+kpapy; fhzg;gl;l #o;epiyikfis

tpgupj;jy;.

 gpujhd Gtpr; rupjtpaYf;Fupa fy;gq;fshf N`bad;> Mu;f;fpad;>

Gul;lNuhNrhapf;> gdNuhNrhapf; vd;gtw;iwf; Fwpg;gpLjy;.

 gdNuhNrhapf; fy;gj;jpd; Afq;fshf NgypNahNrhapf;> kPNrhNrhapf;> rPNdhNrhapf;

vd;gtw;iwf; Fwpg;gpLjy;.

 capupurhadf; $u;g;ig tpsf;Fjy;.

 Kjw;fyj;jpd; Njhw;wk;> xspj;njhFg;G mq;fpfspd; Njhw;wk;> ,a+f;fupNahw;whf;

fspd; Njhw;wk; kw;Wk; ,a+f;fupNahw;whf;fspd; gy;tifikahf;fk; vd;gtw;iwf;

fUj;jpy; nfhz;L Afq;fs; kw;Wk; rfhg;jq;fSld; capu;g;gy;tifikf;

$u;g;igj; njhlu;GgLj;jy;.
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 nghUj;jkhd tpgu tpsf;ftiuAU / glq;fs; / ,aq;Frydg;glq;fs; vd;gtw;wpd;

Jiz nfhz;L> gpd;tUtd gw;wpf; fye;Jiuahliy elhj;jy;.

1. ,yhkhf;fpd; nfhs;if

2. ,aw;ifj; Nju;Tf; nfhs;if / lhu;tpd; - cty;]; nfhs;if

3. Gjpa lhu;tpdpd; Nfhl;ghL

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jp> tFg;giwf; fye;Jiuahlypd;NghJ

khztiuf; fzpg;gPL nra;jy;.

 nray; <LghLila gq;Fgw;wy;

 mwpT

 jfty;fspd; nrk;ik
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Nju;r;rp 3.2.0: mq;fpfspd; gy;tifikiaj; Njbaha;thu;.

Nju;r;rp kl;lk; 3.2.1: tpQ;Qhd mbg;gilapy; ghFghl;L  kl;lq;fspd; Ml;rp

epiuiaf;  fl;bnaOg;Gthu;.

ghlNtisfs;: 11

fw;ww; NgWfs;:

 ,aw;ifg; ghFghl;L Kiwik> nraw;ifg; ghFghl;L Kiwik vd;gtw;iw

NtWgLj;Jthu;.

 mq;fpfisg; ghFgLj;Jtjd; mD$yq;fisf; Fwpg;gpLthu;.

 ghFghl;L Kiwikfspd; tuyhw;iwr; RUf;fkhf tpsf;Fthu;.

 mq;fpfisg; ghFgLj;Jtjpy; gad;gLj;jg;gLk; ghFghl;L kl;lq;fis ,dq;

fhz;ghu;.

 ,dj;jpw;fhd capupay; tiuaiwiaf; Fwpg;gpLthu;.

 ,Ufpisr; rhtpiag; gad;gLj;jp> jug;gl;l mq;fpfisg; ghFgLj;Jthu;.

 ,Unrhw; ngauPl;L Kiwapd;gb mq;fpfisg; ngaupLthu;.

 mq;fpfspd; jw;rpwg;gpay;Gfis mbg;gilahff; nfhz;L mtw;iw %d;W

Ngupuhr;rpaq;fshfg; ghFgLj;Jthu;.

 Ngupuhr;rpak; Eukarya ,d; ehd;F ,uhr;rpaq;fisAk; ngaupLthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 fsg; gazj;ij Nkw;nfhs;tjd; %yk; my;yJ etPd njhopy;El;gq;fisg;

(mr;Rg;gjpT my;yJ ,yj;jpudpay;) gad;gLj;jp> mq;fpfspd; gy;tifik

gw;wpr; rpe;jidiaf; fpsWk; mku;nthd;iw elhj;Jjy;.

 mtjhdq;fspd; mbg;gilapy; mq;fpfisg; ghFgLj;j xU njhFjp epajpfis

khztiuj; jahupf;fr; nra;jy;.

 fle;j fhyj;jpYk; jw;NghJk; mq;fpfisg; ghFgLj;Jtjw;F vLf;fg;gl;l

Kaw;rpfs; gw;wpa fye;Jiuahliy Kd;ndLj;jy;.

 ,Unrhw; ngauPl;L KiwiaAk; mjd; rl;ljpl;lq;fisAk; epidTgLj;jp>

mq;fpfis ,Unrhw;ngauPl;L Kiwg;gb ngaupLk;gb gzpj;jy;.

 Ngupuhr;rpak; Kjy; ,dk; tiuahd ghFghl;L kl;lq;fspd; Ml;rp epiuiaf;

Fwpg;gpLjy;.
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 ,dj;jpw;fhd capupay; tiuaiwiaf; fl;bnaOg;Gjy;.

 toq;fg;gl;l mq;fpfspd; gl;baiyg; gad;gLj;jp ,Ufpisr; rhtpfisf;

fl;bnaOg;g khztUf;F topfhl;ly;.

 %d;W Ngupuhr;rpaq;fspdJk; jw;rpwg;gpay;Gfisf; Fwpg;gply;.

 Ngupuhr;rpak; Eukarya ,dJ ,uhr;rpaq;fisr; Nru;e;j mq;fpfspd; tpsf;f

tiuglk; /  ,yj;jpudpay; jfty;fs; /  glq;fis toq;fp> mtw;wpd; rpwg;gpay;G

fisg; gl;baw;gLj;jr; nra;J> Ngupuhr;rpak; Eukarya  ,dJ ,uhr;rpaq;fspd;

rpwg;gpay;Gfis Kidg;GWj;Jk; tifapy; fye;Jiuahliy elhj;Jjy;.

fzpg;gPLk; kjpg;gPLk;:

 fPo;tUk; epajpfisg; gad;gLj;jp> khztu;fs; ,Ufpisr; rhtpfisj; jahupf;Fk;

NghJ mtu;fspd; nraw;jpwidf; fzpg;gPL nra;jy;.

 nghUj;jkhd ,ay;Gfis ,dk; fhzy;.

 NeuKfhikj;Jtk;

 mq;fpfisr; rupahf ,dk; fhzy;.
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Nju;r;rp kl;lk; 3.2.2: Ngupuhr;rpak; Bacteria   ,Ds; mlq;Fk; mq ;f pfs pd ;

gy;tifikiaj; Njbaha;thu;.

ghlNtisfs;: 05

fw;ww; NgWfs;:

 Bacteria, Cyanobacteria vd;gtw;wpd; gpujhd rpwg;gpay;Gfisg; gl;baypLthu;.

 Bacteria, Cyanobacteria vd;gtw;wpd;  ,yj;jpud; Ez;tiuaq;fisAk;  xsp

EZf;Ff;fhl;bapd; fPOk; mtjhdpj;J NtWgLj;Jthu;.

 #ow;njhFjpfspy;  Bacteria,    Cyanobacteria  vd;gtw;wpd;  gy;tifikia

nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 Bacteria,  Cyanobacteria vd;gtw;wpd; gpujhd rpwg;gpay;Gfis tptupg;gjw;F

glq;fs; /  tiuglq;fs; / fhnzhspfs; / jahupf;fg;gl;l tOf;fpfisg;

gad;gLj;jy;.

 Bacteria,  Cyanobacteria vd;gtw;wpd; cUttpaYf;Fupa  ,ay;Gfisf; fhl;Lk;

tiuglq;fs;> tpgu tpsf;f tiuAUf;fisg;  gad;gLj;jp> fye;Jiuahliy

elhj;jp> khztu;fis mtw;iw NtWgLj;jp mwpar; nra;jy;.

 khztu;fs; fhl;rp mspg;Gr; nra;tjw;F re;ju;g;gk; mspj;jy;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jp> khztu;fs; FOf;fs; fhl;rp mspg;Gr;

nra;Ak;NghJ fzpg;gPL nra;jy;.

 Mf;fj;jpwd;

 jfty;fspd; nrk;ik

 fl;Gy rhjdq;fspd; gad;ghL

 fhl;rp mspg;Gj; jpwd;fs;
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Nju;r;rp kl;lk; 3.2.3: ,uhr;rpak; Protista ,Ds; mlq;Fk; mq;fpfspd;

gy;tifikiaj; Njbaha;thu;.

ghlNtisfs;: 06

fw;ww; NgWfs;:

 jug;gl;l cjhuzq;fisf; nfhz;L ,uhr;rpak; Protista  ,d; kpf Kf;fpakhd

,ay;Gfisf; Fwpg;gpLthu;.

 Euglena, Paramecium, Amoeba Mfpatw;wpd; thoplk;> fy mikg;G>

,lg;ngau;r;rpf; fl;likg;G> Nghriz tif>  jdpj;Jtkhd ,ay;Gfs;

Mfpatw;iw tpgupg;ghu;.

 Ulva, Gelidium, Sargassum,   jaw;wk; Mfpatw;wpd; thoplk;> fymikg;G> fyr;Rtu;

gjhu;j;jk;> epwg;nghUl;fs;> czT Nrkpg;G> ntspg;Gwj; Njhw;wk; Mfpatw;iw

tpgupg;ghu;.

 #ow;njhFjpfspy; Protista  ,d; gy;tifikia nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 Protista  ,d; gy;tifikia tpsf;f (,ad;wtiu) capu; khjpupfs;> glq;fs;>

,yj;jpudpay; rhjdq;fspd; Jiz nfhz;L> rpe;jidiaf; fpsWk;

fye;Jiuahliy elhj;Jjy;.

 Euglena, Paramecium, Amoeba, Ulva, Gelidium, Sargassum,  jaw;wq;fs; vd;g

tw;wpd; tiuglq;fis khztu;fSf;F toq;fp> ,uhr;rpak; Protista  ,d; kpf

Kf;fpakhd ,ay;Gfisf; Fwpg;gpLk;gb gzpj;jy;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jp> tFg;giwf; fye;Jiuahlypd;NghJ> khztu;

fisf; fzpg;gPL nra;jy;.

 nray; <Lghl;Lld; gq;Fgw;wy;

 rupahd jfty;fs;
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Nju;r;rp kl;lk; 3.2.4: ,uhr;rpak; Plantae  ,Ds; mlq;Fk; mq;fpfspd;

gy;tifikiaj; Njbaha;thu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 nghUj;jkhd tiuglj;ijf; nfhz;L gpujhd jhtu $l;lq;fspilNa

fhzg;gLk; $u;g;Gj; njhlu;Gfisf; fhl;rpg;gLj;Jthu;.

 ,uhr;rpak; Plantae ,y; mlq;Fk; jug;gl;l fzq;fisr; Nru;e;j tiff;Fupa

mq;fpfspd; cUttpaYf;Fupa ,ay;Gfis mtjhdpg;ghu;. fzk; Bryophyta,

fzk;  Lycophyta,  fzk;Pterophyta, fzk; Cycadophyta,  fzk; Gnetophyta,

fzk; Coniferophyta, fzk; Anthophyta.

 g+f;Fk; jhtuq;fis mtw;wpd; cUttpay; rpwg;gpay;Gfisf; nfhz;L

xUtpj;jpiyj; jhtuk;> ,Utpj;jpiyj; jhtuk; vdg;  ghFgLj;Jthu;.

 #ow;nwhFjpfspy; ,uhr;rpak; Plantae  ,d; cWg;gpdu;fspd; Kf;fpaj;Jtj;ij

nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 NtWgl;l #oypypUe;J jhtu khjpupfisAk; glq;fisAk; khztu;fisr;

Nrfupf;Fk;gb gzpj;jy;.

 mtu;fs; Nrfupj;jtw;iw mtjhdpg;gjw;F khztUf;Fr; re;ju;g;gk; toq;fy;.

 toq;fg;gl;l topfhl;LjYld; jhtuf; fzq;fspd; rpwg;gpay;Gfisg; gl;baw;

gLj;jp> ,dk; fhz;gjw;F khztUf;F topfhl;Ljy;.

 fydw;w - Hepatophyta,  Bryophyta,  Anthophyta

 fyDs;s tpj;jw;w - Lycophyta, Pterophyta

 fyDs;s tpj;Js;s - Cycadophyta, Gnetophyta, Coniferophyta,  Anthophyta

 jiutho;tpy; vjpu;Nehf;Fk; gpur;rpidfis ntw;wpnfhs;s jhtuf; fzq;fs;

nfhz;Ls;s rpwg;gpay;Gfisj; njhlu;GgLj;j khztUf;Fr; re;ju;g;gk; toq;fy;.

 fydw;w jhtuq;fs;> fyDs;s tpj;jw;w jhtuq;fs;> fyDs;s tpj;Jj;

jhtuq;fs; vd;gtw;wpd; rpwg;gpay;Gfisf; nfhz;L ifE}iy Mf;Fk;gb

khztiug; gzpj;jy;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jp> khztupd; ifE}iyf; fzpg;gPL nra;jy;.

 Nghjpa jfty;fs;

 jfty;fspd; g+uzj;Jtk;

 ifE}ypd; tbtk;

 gbf;fj;jF jpwd;
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Nju;r;rp kl;lk; 3.2.5: ,uhr;rpak; Fungi  ,Ds; mlq;Fk; mq;fpfspd;

gy;tifikiaj; Njbaha;thu;.

ghlNtisfs;: 06

fw;ww; NgWfs;:

 ,uhr;rpak; Fungi ,d; rpwg;gpay;Gfis tpupTgLj;Jthu;.

 ,uhr;rpak; Fungi  Ir; Nru;e;j mq;fpfisf; fzq;fshfg; ghFgLj;Jthu;.

 ,uhr;rpak; Fungi ,y; jug;gl;l fzq;fspd; tiff;Fupa mq;fpfspd; kpf

Kf;fpa rpwg;gpay;Gfis ,dq;fhz;ghu;.

 #ow;nwhFjpfspy; Fungi  ,d; gy;tifikia milahsk; fz;L nfhs;thu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 glq;fs;> tptu tpsf;f tiuAU> Nrfupf;fg;gl;l khjpupfs; vd;gtw;iwg;

gad;gLj;jp g+Q;rzq;fspd; gjpa kw;Wk; ,dg;ngUf;ff; fl;likg;Gfspd;

mbg;gilapy; ,uhr;rpak; Fungi  ,d; rpwg;gpay;Gfis Kidg;GWj;Jk; tifapy;

fye;Jiuahliy elhj;Jjy;.

 jug;gl;l fzq;fspd; rpwg;gpay;Gfisf; fye;Jiuahly;.

 fzk; - Chytridiomycota -  Allomyces

 fzk; - Zygomycota - Mucor

 fzk; - Ascomycota - Aspergillus

 fzk; - Basidiomycota - Agaricus

fzpg;gPLk; kjpg;gPLk;:

 ,uhr;rpak; Fungi  ,y; vOj;Jg; guPl;ir xd;iw elhj;jy;.
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Nju;r;rp kl;lk; 3.2.6: ,uhr;rpak;  Animalia   ,Ds; mlq;Fk; mq;fpfspd;

gy;tifikiaj; Njbaha;thu;.

ghlNtisfs;: 09

fw;ww; NgWfs;:

 ,uhr;rpak; Animalia ,d; nghJthd rpwg;gpay;Gfis tpupTgLj;Jthu;.

 gpujhd fzq;fspd; $u;g;Gj; njhlu;Gfis tpsf;Fthu;.

 ,uhr;rpak; Animalia Ir; Nru;e;j mq;fpfisf; fzq;fshfg; ghFgLj;Jthu;.

 ,uhr;rpak; Animalia Ir; Nru;e;j jug;gl;l fzq;fspd; rpwg;gpay;Gfis

ml;ltizg;gLj;Jthu;.

 Ks;se;jz;bypfspd; gpujhd fzq;fisr; Nru;e;j mq;fpfis mtw;wpd;

rpwg;gpay;Gfspd; mbg;gilapy; ,dq;fhz;ghu;.

 Ks;se;jz;bypfspd; gy;tifikia nkr;Rthu;.

 ,dq;fhzg;gl;l nkhj;j ,dq;fspd; vz;zpf;ifapy; ntt;NtW Ks;se;jz;bypf;

fzq;fspd; gq;fspg;ig milahsk; fz;L nfhs;thu;.

 #ow;nwhFjpapy; ,uhr;rpak; Animalia ,d; gy;tifikia milahsk; fz;L

nfhs;thu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 tiuglk; /  tpgu tpsf;f tiuAU /  ,aq;Frydg; glq;fs; vd;gtw;iwg;

gad;gLj;jp> ,uhr;rpak; Animalia  ,d; rpwg;gpay;Gfisf; fhl;ly;.

 gpujhd fzq;fspd; $u;g;Gj; njhlu;Gfis fz tuyhw;W tpUl;rj;ijg;

gad;gLj;jp RUf;fkhf tpsf;Fjy;.

 xt;nthU fzj;jpdJk; tiff;Fupa tpyq;Ffspd; khjpupfs; / glq;fSld;

ntt;NtW fzq;fspd; rpwg;gpay;Gfspd; gl;baiyAk; toq;fp> tpyq;Ffis

$l;lkhf;Fk;gb khztiug; gzpj;jy;.

 Cnidaria - Hydra

 Platyhelminthes - Planaria

 Nematoda - Ascaris

 Annelida - kz;GO

 Arthropoda - fug;ghd;

 Mollusca - Njhl;lj;J ej;ij

 Echinodermata - el;rj;jpu kPd;
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fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jp ntt;NtW Ks;se;jz;byp Ks;se;jz;L

tpyq;Ff; fzq;fspd; tiff;Fupa tpyq;Ffspd; rpwg;gpay;Gfis milahsk;

fhz;gjw;fhd FOr; nraw;ghl;by; <LgLk;NghJ khztu;fisf; fzpg;gPL

nra;jy;.

 nray; <Lghl;Lldhd gq;fspg;G

 jpUj;jkhd mtjhdj;Jld; Jyq;fy;

 tpyq;Ffisf; $l;lhf;FtjpYs;s nrk;ik
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Nju;r;rp kl;lk; 3.2.7: fzk;  Chordata ,Ds;  mlq;Fk; mq ; f p fisf ;

fw;gjw;Fr; rpwg;gpay;Gfisg; gad;gLj;Jthu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 fzk; Chordata ,d; gpujhd rpwg;gpay;Gfisf; Fwpg;gpLthu;.

 fzk; Chordata ,y; mlq;Fk; gpujhd tFg;Gfisr; Nru;e;j mq;fpfis mtw;wpd;

jw;rpwg;gpay;Gfisf; nfhz;L ,dq;fhz;ghu;.

 fzk; Chordata Ir; Nru;e;j jug;gl;l tFg;Gfspd; tiff;Fupa mq;fpfspd;

rpwg;gpay;Gfis ml;ltizg;gLj;Jthu;.

 fzk; Chordata ,d; gpujhd tFg;Gfisr; Nru;e;j mq;fpfspd; gy;tifikia

nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 nghUj;jkhd mtjhdq;fs; my;yJ ,yf;fpaq;fisg; gad;gLj;jp> NfhNlw;whf;

fspd; gy;tifik gw;wpa tptuq;fisj; jpul;b mwpf;ifaplypy; khztu;fis

<LgLj;jy;.

 jug;gl;l cjhuzq;fspd; glq;fisg; gad;gLj;jp fzk; Chordata ,d;

tFg;Gfspd; nghJ ,ay;Gfis khztiu mtjhdpf;fr; nra;jy;.

 Chondrichthyes - Rwh

 Osteichthyes - kQ;rs; nrl;ilAs;s #iu

 Amphibia - jtis

 Reptilia -  gy;yp

 Aves - fhfk;

 Mammalia - vyp

 glq;fs; /  tpgu tpsf;f tiuAU Nghd;wtw;iwg; gad;gLj;jp $u;g;Gr; nrad;

Kiwapd;NghJ tpyq;Ffshy; ngwg;gl;l kpf Kf;fpakhd rpwg;gpay;Gfis

Kidg;GWj;Jk; tifapy; fye;Jiuahliy elhj;jp> mijf; fhl;rp mspg;Gr;

nra;Ak;gb khztiug; gzpj;jy;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jp> khztu;fspd; fhl;rp mspg;igf; fzpg;gPL

nra;jy;.

 fhl;rp mspg;Gj; jpwd;

 jfty;fspd; nrk;ik

 NeuKfhikj;Jtk;
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myF 04

  jhtu mikg;Gk; njhopYk;

Nju;r;rp 4.1.0: jhtuq;fspd;  fl;likg;G> tsu;r;rp> tpUj;jp vd;gtw;

iwj;  Njbaha;thu;.

Nju;r;rp kl;lk; 4.1.1: ntt;NtW tifahd jhtu ,ioaq;fspd; fl;likg;ig

mtw;wpd; njhopy;fSld; njhlu;GgLj;jpg; gupNrhjpg;ghu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 gpupapioaf;fyq;fspd; rpwg;gpay;Gfisg; gl;baypLthu;.

 gpupapioaq;fspd; %d;W tiffisAk; mtw;wpd; miktplj;jpd; mbg;gilapy;

ngaupLthu;.

 xt;nthU gpupapioa tiffspd;  tfpghfj;ij tptupg;ghu;.

 tpUj;jpailAk;  cr;rpg; gpupapioaj;jpy; (Ntu;Edp> mq;FuEdp) fyg;gpupT>

fyePl;rp> fytpaj;j gpuNjrq;fis tiuglj;jpd; cjtpAld; ,dq;fhz;ghu;.

 cr;rpg; gpupapioaj;jpypUe;J cUthFk; %d;W tifahd mbg;gil

,ioaq;fisg; ngaupLthu;. Njhd;Kjy;> mbg;gilg; gpupapioak;> khwpioak;

 Ntu;Edp> mq;FuEdpfspd; fl;likg;G NtWghLfis xg;gpl;Lg; gl;baw;

gLj;Jthu;.

 Ntu;Edp kw;Wk; mq;FuEdpapd; cr;rpg; gpupapioaj;jpypUe;J cUthFk; %d;W

tifahd ,ioaj; njhFjpfisf; Fwpg;gpLthu;. (NjhYf;Fupa> mbg;gilf;

Fupa> fyDf;Fupa)

 %d;W gpujhd ,ioaj; njhFjpfspd; fl;likg;Gfisg; ngaupLthu;.

 Nkw;Nwhy; fyk;> fhtw;fyk; vd;gtw;wpd; nkhj;jf; fl;likg;G> njhopiyf;

Fwpg;gpLthu;.

 jhtuq;fspd; vspa mbg;gil ,ioaq;fspd; fl;likg;Gfisr; RUf;fkhf

tpgupg;ghu;@ Gilf;fy tpioak;> xl;Lf;fytpioak;> ty;yUFf;fytpioak;.

 Gilf;fytpioak;> xl;Lf;fytpioak;> ty;yUFf;fytpioak; vd;gtw;wpd;

njhopy;fisf; Fwpg;gpLthu;.

 fho; ,ioaj;jpd; fl;likg;G> njhopw;ghLfisr; RUf;fkhf tpgupg;ghu;.

 cupa ,ioaj;jpd; fl;likg;G> njhopw;ghLfisr; RUf;fkhf tpgupg;ghu;.
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 xspEZf;Ff;fhl;biag; gad;gLj;jp NjhYf;Fupa> mbg;gilf;Fupa> fyDf;

Fupa ,ioaj;njhFjpfspy; fhzg;gLk; fytiffspd; tpNrl ,ay;Gfis

,dq;fhz;ghu;.

 jhtu ,ioaq;fSk; mtw;wpd; tpaj;jq;fSk; Fwpg;gpl;l njhopy;fis tpidj;

jpwdhf Mw;Wtjw;F gupzhk tsu;r;rpAw;wikia Vw;Wf; nfhs;thu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 EZf;Ff;fhl;b tOf;fpfisAk; tiuglq;fisAk; gad;gLj;jp> gpupapioaq;

fis mwpKfg;gLj;jp gpupapioaf; fyq;fspd; rpwg;gpay;Gfisg; gl;bayply;.

 cr;rpg; gpupapioak;> gf;fg; gpupapioak;> ,ilg;GFe;j gpupapioak; vd;w

%d;W ntt;NtW tifahd gpupapioaq;fis mtw;wpd; miktplk;> njhopy;fs;

vd;gtw;wpd; mbg;gilapy; tpsf;Fjy;.

 jz;L Edp> Ntu; Edp vd;gtw;wpy; ,ioa tpaj;jk; eilngWtij tpgupf;fg;

tiuglq;fis cgNahfpj;jy;.

 jz;L Edp> Ntu; Edp vd;gtw;iw xg;gpLjy;.

 fy tiffspd; tpNrl ,ay;Gfs;> miktplk;> njhopy;fs; vd;gtw;iw tpupT

gLj;j EZf;Ff;fhl;b tOf;fpfs;> tiuglq;fisg; gad;gLj;jp jhtuq;fspy;

fhzg;gLk; %d;W ntt;NtW ,ioa tiffshd Njhy; ,ioaq;fs;> mbg;gil

apioaq;fs;> fydpioaq;fis tpgupj;jy;.

 ,ioaj; njhFjpfspd; fl;likg;G - njhopy; ,ilj;njhlu;ig tpsf;Fjy;.

 xsp EZf;Ff;fhl;biag; gad;gLj;jp> xt;nthU ,ioaq;fspdJk; fy tif

fspd; tpNrl ,ay;Gfis ,dk; fhz;gjw;F khztUf;F topfhl;Ljy;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jp> xt;nthU ,ioaq;fspdJk; fy tiffspd;

tpNrl ,ay;Gfis ,dk; fhZk;NghJ khztu;fisf; fzpg;gPL nra;jy;.

 ,dk;fhzypd; nrk;ik

 rupahd ,ay;Gfisf; Fwpg;gply;

 rupahfg; gjpT nra;jy;
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Nju;r;rp kl;lk; 4.1.2: jhtuq;fspd; tsu;r;rp> tpUj;jpr; nrad;Kiwapy; eil

ngWk; khw;wq;fisg; gupNrhjpg;ghu;.

ghlNtisfs;: 10

fw;ww; NgWfs;:

 jhtuq;fspd; Kjyhd kw;Wk; Jizahd tsu;r;rpfspd; mbg;gil NtWghL

fisf; Fwpg;gpLthu;.

 Kjyhd xUtpj;jpiyj; jhtu NtupdJk; Kjyhd ,Utpj;jpiyj; jhtuj;jpdJk;

NtupdJk; ,ioatpay; fl;likg;igr; RUf;fkhf tpgupg;ghu;.

 Kjyhd xUtpj;jpiyj; jhtuj; jz;bdJk; Kjyhd ,U tpj;jpiyj; jhtuj;

jz;bdJk; ,ioatpaYf;Fupa fl;likg;G NtWghLfisr; RUf;fkhf

tpgupg;ghu;.

 nghUj;jkhd tupg;glj;ijg; gad;gLj;jp ,Utpj;jpiy jhtuj; jz;bdJ

Jiztsu;r;rpiar; RUf;fkhf tpgupg;ghu;.

 ,Utpj;jpiyj; jhtu NtupdJ Jiz tsu;r;rpahdJ ,Utpj;jpiyj; jhtuj;

jz;bdJ Jiztsu;r;rpapypUe;J vt;thW NtWgLfpwJ vd;gijf; Fwpg;gpLthu;.

 Jiztsu;r;rpapd; tpisthf Mz;L tisaq;fs;> ituk; cUthjiyr;

RUf;fkhf tpsf;Fthu;.

 kuTup> ituk; Mfpatw;wpylq;Fk; ,ioaq;fisg; ngaupLthu;.

 rj;J ituk;> cs;ituk; vd;gtw;wpw;fpilapyhd NtWghLfisg; gl;bay;

gLj;Jthu;.

 nkd;ituk;> td;ituk; vd;gtw;wpw;fpilapyhd NtWghLfisf; Fwpg;gpLthu;.

 xUtpj;jpiy> ,Utpj;jpiy jhtu jz;L kw;Wk; Ntu;fspd; FWf;Fntl;L

Kfq;fis EZf;Ff;fhl;biag; gad;gLj;jpAk; ,Utpj;jpiyj; jhtu

ituq;fspd; FWf;Fntl;LKfq;fspd; EZf;Ff;fhl;bf; Fupa kw;Wk; ntWq;

fz;Zf;Fupa mtjhdpg;GfisAk; ,dk; fhz;ghu;.

 gy;yhz;Lj; jhtuq;fspd; epyTifapy; Jiztsu;r;rpapd; Kf;fpaj;Jtj;ij

nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 xUtpj;jpiyj; jhtuq;fs; kw;Wk; ,Utpj;jpiyj; jhtuq;fspd; Kjyhd jz;L>

Kjyhd Ntu; vd;gtw;wpd; ,ioatpay; fl;likg;igg; glk; %yk; tpgupf;f

khjpupfs; /  EZf;Ff;fhl;b tOf;fpfs; /  tiuglq;fisg; gad;gLj;jy;.

 ngauplg;gl;l tupg;glq;fis khztu;fis tiuar; nra;jy;.

 xUtpj;jpiy kw;Wk; ,Utpj;jpiyj; jhtuj; jz;L> Ntu; vd;gtw;wpd; Kjyhd

fl;likg;G

 ,Utpj;jpiyj; jhtuj; jz;L> Ntupd; Jizahd fl;likg;G
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 jhtuq;fspy; eilngWk; Jiztsu;r;rpia mwpKfg;gLj;jp> Kjyhd kw;Wk;

Jizahd tsu;r;rpfis NtWgLj;jpawpjy;.

 nghUj;jkhd tupg;glq;fisg; gad;gLj;jp> ,Utpj;jpiyj; jhtuj; jz;L>

Ntu; vd;gtw;wpy; Jiztsu;r;rpapd;NghJ eilngWk; gpujhd epfo;Tfis

tptupj;jy;.

 FWf;Fntl;LKfq;fisg; gad;gLj;jp> ,Utpj;jpiyj; jhtuq;fspd; Jiz

tsu;r;rpaile;j jz;L kw;Wk; Ntu; ,ioaq;fspd; guk;giy ,dq;fhz

khztu;fSf;F topfhl;Ljy;.

 jhtuj;jpd; FWf;Fntl;LKfk; kw;Wk; neLf;Fntl;LKfj;jpd; tiuglk; /

xspg;glq;fs; Nghd;wtw;iwg; gad;gLj;jp Jizf;fho; ,ioak; njhlu;ghd

gpd;tUk; gjq;fis mwpKfg;gLj;jp NtWgLj;Jjy;.

 cs;ituk;

 rj;Jituk;

 td;ituk;

 nkd;ituk;

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jp> khztuhy; tiuag;gl;l jz;L> Ntupd;

tupg;glq;fisf; fzpg;gPL nra;jy;.

 tiuglj;jpd; J}a;ik

 gFjpfspd; rupahd tpfpjhrhuk;

 rupahd ngauply;
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Nju;r;rp 4.2.0: fyd; jhtuq;fspy; tsq;fspd; ngWif kw;Wk; mtw;wpd;

nfhz;L nry;Yifiag; gupNrhjpg;ghu;.

Nju;r;rp kl;lk; 4.2.1: mq;Fu tbtikg;igAk; xspapd; ifg;gw;WifiaAk;

EZfpahuha;thu;.

ghlNtisfs;: 01

fw;ww; NgWfs;:

 xspia mjpfstpy; ifg;gw;wpf; nfhs;sj; jhtuq;fspy; fhzg;gLk; NtWgl;l

,irthf;fq;fisf; Fwpg;gpLthu;.

 xspj;njhFg;Gf;fhd ,irthf;fq;fis Nehf;fhff; nfhz;L ,ilf;fhy

,Utpj;jpiyj; jhtu ,iyapd; FWf;F ntl;LKfj;ij mtjhdpg;gjw;Fg;

gupNrhjidfis elhj;Jthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 tiuglq;fisg; gad;gLj;jp ,Utpj;jpiy ,iyapd; clyikg;gpaYf;Fupa

,ay;Gfisj; njspthf;Fjy;.

 xspia mjpfstpy; ifg;gw;wpf; nfhs;s ,Utpj;jpiy ,iyfspy; fhzg;gLk;

,irthf;fq;fis tpsf;Fjy;.

 ,ilf;fhyepiy ,Utpj;jpiyj; jhtu ,iyapd; FWf;Fntl;LKfj;ij

khztu;fis mtjhdpf;fr; nra;J> xspj;njhFg;Gf;fhd ,irthf;fq;fis

,dk; fhzr; nra;jy;.

 xspia mjpfstpy; ifg;gw;wp> xspj;njhFg;G tpidj;jpwid mjpfupf;fr;

nra;tjpy; jz;bd; ePsk;> mjd; fpistpLk; Nfhyk;> ,iyapd; gUkd;>

,iyapd; fl;likg;G kw;Wk; xOq;fikg;G vt;thW cjtpaspf;fpd;wd vd

tpsf;Fjy;.

 jhtuq;fspy; xspiaf; ifg;gw;Wk; cj;jpfis> nray;tpsf;fkspf;Fk; Rtnuhl;b

iaj; jahupg;gjpy; khztUf;F topfhl;Ljy;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jp> Rtnuhl;biaf; fzpg;gPL nra;jy;.

 ftu;r;rpj; jd;ik

 cjhuzq;fspd; vz;zpf;if

 xspf;ifg;gw;Wifapd; gy;tifikahd cj;jpfs;
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Nju;r;rp kl;lk; 4.2.2: jhtuq;fspy; eilngWk; thAg; gupkhw;wr; nrad;

Kiwia EZfpahuha;thu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 tiff;Fupa ,Utpj;jpiyj; jhtu ,iyfspd; ,ioatpaYf;Fupa fl;likg;igr;

RUf;fkhf  tptupg;ghu;.

 tiff;Fupa xUtpj;jpiy> ,Utpj;jpiy jhtu ,iyfspd; gpujhd fl;likg;G

NtWghLfisf; Fwpg;gpLthu;.

 gpujhd thAg; gupkhw;w fl;likg;Gf;fisg; ngaupLthu;. (,iytha;> gl;iltha;)

 tpidj;jpwdhd thAg; gupkhw;wj;jpw;F ,iyfspYs;s ,ay;Gfis ,dq;

fhz;ghu;.

 ,iythapd; fl;likg;igj; njhopYld; njhlu;GgLj;Jthu;.

 K+ cl;gha;itg; gad;gLj;jp ,iytha; jpwe;J %ly; nghwpKiwia tpgupg;ghu;.

 ,iytha; jpwe;J %Ljiyg; ghjpf;Fk; fhuzpfisr; RUf;fkhf tpsf;Fthu;.

(xsp> ,iythapw;F fPohd Fopapy; CO
2
 nrwpT> tul;rp> cau; ntg;gepiy>

fhw;Nwhl;lk;> mg;rprpf;fkpy cw;gj;jp)

 EZf;Ff;fhl;bapD}lhf ,iytha;> gl;iltha; vd;gtw;wpd; fl;likg;ig

,dq;fhz;ghu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 tiuglq;fs; /  EZf;Ff;fhl;b khjpupfs; /  ,yj;jpud; Ez;tiuaq;fisg;

gad;gLj;jp xUtpj;jpiy kw;Wk; ,Utpj;jpiy ,iyfspd; gpujhd fl;likg;G

,ay;Gfis tpgupj;jy;.

 jhtuq;fspy; thAg;gupkhw;wj;Jf;fhd gpujhd Nkw;gug;G ,iy vdf; Fwpg;gpLjy;.

 thAf;fs; ,iytha;> gl;iltha;> Gwj;Njhy; vd;gtw;wpD}lhf vt;thW

gupkhw;wg;gLnkd;gijf; fye;Jiuahly;.

 ,ilf; fhyepiy ,Utpj;jpiyj; jhtu kw;Wk; Gy; ,iyfspd; Nkw;NwhYupfis

EZf;Ff;fhl;bapd; fPo; mtjhdpf;fr; nra;jy;.

 ,Utpj;jpiyj; jhtu Nkw;NwhYup nfhz;l tOf;fpiaj; jahupj;J> xspEZf;Ff;

fhl;bapd; cau;tYtpd; fPo; mtjhdpj;J> Kw;whfg; ngauplg;gl;l ,iythia

tiutjw;F khztUf;F topfhl;ly;.



39

 ,Utpj;jpiyj; jhtu ,iy> Gy; ,iy vd;gtw;wpd; Nkw;Gwj; Njhw;wj;ij

cau;tYtpd; fPo; mtjhdpj;J> xg;gpLtjw;F khztUf;F topfhl;Ljy;.

 fhtw;fyj;jpd; tbtk;> fyr;Rtu; jbg;gile;j Nfhyk;> gr;iraTUkzpapd;

,Uf;if vd;gtw;iw mjd; njhopYld; njhlu;GgLj;jpf; fye;JiuahLjy;.

 K+ cl;gha;Tf; fUJNfhisg; gad;gLj;jp> ,iytha; jpwe;J %ly; nghwp

Kiwia tpsf;Fjy;.

 ,iythapd; njhopw;ghl;Lld; vt;thW ntt;NtW fhuzpfs; njhlu;GWnkdf;

fye;JiuahLjy;.

 ePu;j; jifg;G epiyikapd;NghJ ,iytha; %lypy; ABA ,d; tfpghfj;ij

tpsf;Fjy;.

fzpg;gPLk; kjpg;gPLk;:

 khztupd; tiuglq;fisf; fzpg;gPL nra;jy;.

 nrk;ik

 rupahd tpfpjhrhuk;

 rupahd ngauply;

 J}a;ik



40

Nju;r;rp kl;lk; 4.2.3: ePu; kw;Wk; fdpg;nghUl;fisg; ngWifapd; vz;zf;

fUf;fis EZfpahuha;thu;.

ghlNtisfs;: 10

fw;ww; NgWfs;:

 jhtuq;fspy;  ePu;>  fdpAg;Gf;fs;  nfhz;L  nry;Yifapd;  Njitiaf;

Fwpg;gpLthu;.

 ePupdJk; fdpAg;Gf;fspdJk; mbg;gilf; nfhz;L nry;yy; Kiwfs; %d;iwg;

ngaupLthu;.

 guty;

 gpurhuzk;

 cl;nfhs;Sif.

 ePuOj;jk; gw;wpa vz;zf;fUitr; RUf;fkhf tpsf;Fthu;.

 fiua mOj;jk;> mKf;f mOj;jk; Nghd;w vz;zf;fUf;fis tpsf;Ftjd;

%yk; ePuOj;jj;jpw;fhd rkd;ghl;il Kd;itg;ghu;.

 Gd;ntw;wplKs;s fynkhd;iw mjpgpurhuz> cggpurhuz> rk gpurhuz

fiury;fspy; ,Lk;NghJ mjd; ePuOj;jf; $Wfs; vt;thW NtWgLk; vd;gij

tpsf;Fthu;.

 kz;zPu;f; fiurypypUe;J Ntu;kapupDs; ePu; mfj;JwpQ;ry;> fdpg;nghUs;

mfj;JwpQ;ry; vd;gtw;wpd; NtWghLfis tpsf;Fthu;.

 jhtu Ntupy; ePupd; Miuf;Fupa nfhz;L nry;Yifg; ghijfisr; RUf;fkhf

tpsf;Fthu;.

 mg;Nghgpsh];l; ghij

 rpk;gpsh];l; ghij

 nkd;rt;Tf;Ff; FWf;fhd ghij

 jhtuq;fspy; ePupd; Nky;Nehf;fpa mirit  tpsf;Ftjw;F gpizT - ,Oitf;

fUJNfhs;> njhifg;gha;r;ry; vd;gtw;iw Kd;itg;ghu;.

 ePuOj;jj;ijj; jPu;khdpg;gjw;fhd gupNrhjidapd; Nfhl;ghLfisf; fye;Jiu

ahLthu;.

 Tradescantia  Rhoeo  ,d; Nkw;NwhYupapd; fiua mOj;jj;ijAk; Alocasia

,iyf;fhk;G / cUisf;fpoq;Fj; Jz;lq;fspd; ePuOj;jj;ijAk; Jzptjw;fhd

gupNrhjidia elhj;Jthu;.
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cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 jhtu clypy; gjhu;j;jf; nfhz;Lnry;yypd; Njitiaf; fye;JiuahLjy;.

 jhtu clypd; fyq;fSf;F ClhfTk; fyq;fspd; ,ilNaAk; ePu; kw;Wk;

fdpAg;Gg; Nghrizfs; mirtjw;fhd ghijfshf mg;Nghgpsh];l;>

rpk;gpsh];l;> nkd;rt;TfspD}lhd ghij vd;gtw;iw tpsf;Fjy;.

 jhtuq;fspy; ePupdJk; fdpAg;GfspdJk; FWe;J}uf; nfhz;Lnry;Yiff;F

tiuglq;fs; /  khjpupAUf;fs; /  fhnzhspfs; vd;gtw;iwg; gad;gLj;jp

fiury;fspd; ePuOj;jk;> fiua mOj;jk;> mKf;f mOj;jk; Nghd;w vz;zf;

fUf;fisAk; jj;Jtq;fisAk; tpsf;fy;.

 gpizT - ,Oitf; fUJNfhisAk; njhifg;gha;r;riyAk; gad;gLj;jp

jhtuq;fspy; ePu; kw;Wk; fdpAg;Gfspd; Nky; Nehf;fpa mirTr; nrad;Kiwia

tpsf;fy;.

 jhtu Ntupd; clyikg;gpaiy epidTgLj;jy;.

 Ntupd; clyikg;gpay; njhlu;ghf ePu; kw;Wk; fdpAg;Gfspd; mfj;JwpQ;ry;>

nfhz;Lnry;yy; vd;gtw;iw tpsf;fg; nghUj;jkhd tiuglq;fisg;

gad;gLj;jy;.

 Tradescantia  Rhoeo  ,iyiag; gad;gLj;jp fyq;fspd; fiua mOj;jj;ijAk;

cUisf; fpoq;F Kfpo;fs; my;yJ Alocasia  ,d; ,iyf;fhk;igg; gad;gLj;jp>

ePuOj;jj;ijAk; JzpAk; vspa gupNrhjidfis elhj;Jjy;.

 jhtuq;fspy; fdpg;nghUl;fis <l;Ljypy; Ntu;fspd; gq;fspg;igf; fye;Jiu

ahLjy;.

fzpg;gPLk; kjpg;gPLk;:

 ePuOj;jj;ijj; Jzptjw;fhd gpurpdq;fis toq;fp khztiuf; fzpg;gPL

nra;jy;.

 ePupd; Miuf;Fupa nfhz;L nry;Yifiaf; fhl;Lk; ghijfs; tiuag;gl;l

khztupd; glj;ijf; fzpg;gPL nra;jy;.
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Nju;r;rp kl;lk; 4.2.4: cupaj;jpy;  gjhu;j;jf;  nfhz;Lnry;Yifapy; gq;F

gw;Wk; nrad;Kiwfis EZfp Muha;thu;.

ghlNtisfs;: 05

fw;ww; NgWfs;:

 cupaj;jpD}lhff; nfhz;L nry;yg;gLk; gjhu;j;jq;fisf; Fwpg;gpLthu;.

 cupaf; nfhz;L nry;yy; nghwpKiwia tpgupg;ghu;.

 cupa ,ioaj;jpd; fl;likg;ig njhopYld; njhlu;GgLj;Jthu;.

 cupa nfhz;L nry;yy; nrad;Kiwia nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 cupa ,ioak; gw;wpa Kd;ida mwpit kPl;Ljy;.

 cupaj;jpD}lhff; nfhz;L nry;yg;gLk; gjhu;j;jq;fisg; gl;baw;gLj;Jk;gb

khztiug; gzpj;jy;.

 cupa ,ioaj;jpd; fl;likg;ig mjd; njhopYld; njhlu;GgLj;jy;.

 cupaf; nfhz;Lnry;yypd; Kf;fpa ,ay;Gfis tpsf;Fjy;.

 cupaj;jpy; mKf;fg;gha;r;ry; fUJNfhisg; gpd;tUk; mk;rq;fSld; tpsf;F

tjw;Fg; nghUj;jkhd tiuglq;fs; /  tPbNahj; JZf;Ffs; vd;gtw;iwg;

gad;gLj;jy;.

 %yj;jpypUe;J jhop (cjhuzq;fSld;)

 cupar; RikNaw;wk;

 cupar; Rikapwf;fk;

 jpzpTg;gha;r;ry;

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jp tha;nkhopg; guPl;ir %yk; khztu;fisf;

fzpg;gPL nra;jy;.

 nrk;ik

 Nghjpa mwpT
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Nju;r;rp kl;lk; 4.2.5: jhtuq;fspy;  ePupog;Gr;  nrad;Kiwia  EZfp

ahuha;thu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 MtpAapu;g;G eilngWk; khu;f;fq;fisg; ngaupLthu;.

 MtpAapu;g;G tPjj;ijg; ghjpf;Fk; fhuzpfisg; gl;baw;gLj;jp> ,f;fhuzpfs;

vt;thW MtpAapu;g;gpy; jhf;fj;ij Vw;gLj;Jfpd;wnjd;gijr; RUf;fkhf

tpgupg;ghu;.

 frpit tpgupg;ghu;.

 jhtuq;fspy; NtuKf;fk; tpUj;jpahFk; tpjk;> mJ frptpy; Vw;gLj;Jk; jhf;fk;

vd;gtw;iwf; Fwpg;gpLthu;.

 MtpAapu;g;gpdJk; frptpdJk; mbg;gil ,ay;Gfis xg;gpLthu;.

 NtWgl;l #oy; epge;jidfspy; mq;Fuq;fs; kw;Wk; ,iyfspy; eilngWk;

MtpAapu;g;G tPjq;fisj; Jzptjw;fhd gupNrhjidfisj; jpl;lkpl;L

elhj;Jthu;.

 jhtuq;fspy; MtpAapu;g;gpd; Kf;fpaj;Jtj;ij kjpg;ghu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 jhtuq;fspypUe;J ePu; ,of;fg;gLk; gpujhd Kiwfisg; ngauply;.

 MtpAapu;g;G vd;Dk; gjj;ij tiuaWj;jy;.

 cwpQ;rd;khdpiag; gad;gLj;jp MtpAapu;g;G tPjj;ijj; Jzptjpy; khztUf;F

topfhl;ly;.

 ntt;NtW #oy; epge;jidfspd; fPo; MtpAapu;g;G tPjj;ij xg;gpLtjpy;

khztu; FOf;fSf;F cjTjy;.

 MtpAapu;g;G eilngWk; khu;f;fq;fisf; fye;Jiuahly;.

 MtpAapu;g;G tPjkhdJ  ,iytha;fspdhy; ngUkstpy; rPuhf;fg;gLfpd;wij

tpsf;Fjy;.

 MtpAapu;g;G tPjj;ij mff;fhuzpfSk; Gwf;fhuzpfSk; vt;thW ghjpf;fpd;wd

vd;gijf; fye;Jiuahly;.

 frpit tiuaWj;J> NtuKf;fk; vt;thW frptpy; rk;ge;jg;gLfpd;wnjd

tpsf;Fjy;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisf; nfhz;L khztu;fspd; nray;jpwid gupNrhjid

nra;Ak;NghJ fzpg;gPL nra;jy;.

 fUJNfhs; cUthf;fk;

 gupNrhjidiaj; jpl;lkply;

 cgfuzq;fisf; ifahsy;

 juT Nrfupj;jy;

 KbTfSf;F tUjy;
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Nju;r;rp 4.3.0: jhtuq ;fs py ; Nghrizr ; nrad ;Kiwfspd ;

gy;tifikiaj; Njbaha;thu;.

Nju;r;rp kl;lk; 4.3.1: jhtuq;fspy; Nghriz Kiwfis EZfp Muha;thu;.

ghlNtisfs;: 05

fw;ww; NgWfs;:

 mq;fpfSf;F Nghrizapd; Kf;fpaj;Jtj;ij tpsf;Fthu;.

 jhtuq;fspy; Nghriz Kiwfisg; gl;bay;gLj;Jthu;.

 xspjw;Nghriz> xd;Wf;nfhd;W JizahFk; jd;ik> xl;Lz;zp> Xul;b

Yz;zy; Nghd;w Nghriz Kiwfisg; nghUj;jkhd cjhuzq;fSld;

RUf;fkhf tpgupg;ghu;.

 CDz;Zk; jhtuq;fis cjhuzq;fSld; RUf;fkhf tpgupg;ghu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 jhtu tho;Tf;Fg; Nghrizapd; Kf;fpaj;Jtj;ijf; fye;Jiuahly;.

 jw;Nghriz Kiwg;Nghriz> xspjw;Nghriz Kiwg;Nghriz vd;gtw;iwf;

fye;Jiuahly;.

 jhtuq;fspy; fhzg;gLk; NtW Nghriz Kiwfisg; nghUj;jkhd cjhuzq;

fSld; tptupj;jy;.

 jhtuq;fspd; Nghriz Kiwfspy; fhl;rp mspg;Gf;Fj; jahuhFg;gb khztiug;

gzpj;jy;.

fzpg;gPLk; kjpg;gPLk;:

 fhl;rp mspg;igg; gpd;tUk; epajpfisf; nfhz;L fzpg;gPL nra;jy;.

 jfty;fspd; nrk;ik

 fhl;rp mspg;Gj; jpwd;fs;

 NeuKfhikj;Jtk;

 Mf;fj;jpwd;
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Nju;r;rp kl;lk; 4.3.2: jhtuq;fspd; rpwg;G tsu;r ;r pf ;fhd Nghrizj;

Njitfis EZfp Muha;thu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 mj;jpahtrpa %yfq;fs;> Ez;Nghrizg; nghUl;fs;> khNghrizg; nghUl;fs;

vd;gtw;iw tiuaWg;ghu;.

 jhtuq;fSld; njhlu;ghd Ez;%yfq;fs;> kh %yfq;fisg; ngaupLthu;.

 jhtu clyhy; mit cs;nsLf;fg;gLk; tbtk;> %yq;fs;> njhopw;ghL>

mtw;wpd; Fiwghl;lwpFwpfs; vd;gtw;iwf; Fwpg;gpLthu;.

 jhtu tho;Tf;F %yfq;fspdJ Kf;fpaj;Jtj;ij kjpg;ghu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 cjhuzq;fSld; gpd;tUk; gjq;fis tiuaWj;jy;.

 mj;jpahtrpa %yfq;fs;

 kh Nghrizg; nghUs;fs;

 Ez;Nghrizg; nghUs;fs;

 jhtuq;fspd; fdpg;nghUs; Nghrizg; nghUs;fs;> mit xt;nthd;wpdJk;

njhopy;fs; rk;ge;jkhd jfty;fis NtWgl;l %yq;fspypUe;J Nrfupf;Fk;gb

khztiu mwpTWj;jy;.

 ghjpf;fg;gl;l jhtu ,iyfspd; khjpup /   Gifg;glq;fisf; fhl;b kh kw;Wk;

Ez;Nghrizg; nghUs;fspd; gpujhd Nghrizf; Fiwghl;L mwpFwpfs;

njhlu;ghd fye;Jiuahliy elhj;Jjy;.

 jhtug; Nghrizg; nghUs;fs;> mtw;wpd; %yq;fs;> mfj;JwpQ;rg;gLk; tbtk;>

njhopy;fs;> Fiwghl;L mwpFwpfs; vd;gtw;iw cs;slf;fpa ml;ltiziaj;

jahupf;Fk;gb khztu; FOf;fis mwpTWj;jy;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jp khztupd; ml;ltizia fzpg;gPL nra;jy;.

 jfty;fspd; nrk;ik

 Nghjpa jfty;fs;

 FOr; nraw;ghl;by; xj;Jiog;G

 NeuKfhikj;Jtk;
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Nju;r;rp 4.4.0: jhtuq;fspd; ,dg;ngUf;fr;  nrad;Kiwia EZfp

Muha;thu;.

Nju;r;rp kl;lk; 4.4.1: jiu tho;f;iff;fhfj;  jhtuq;fs; fhl;Lk; ,irthf;

fj;ijj; njhlu;GgLj;j tho;f;if tl;lj;jpd; Nghf;F

fisg; gad;gLj;Jthu;.

ghlNtisfs;: 10

fw;ww; NgWfs;:

 jiu tho; jhtuq;fspy; ,ypq;f Kiw ,dg;ngUf;fj;jpd; rpwg;ghd ,ay;Gfisf;

Fwpg;gpLthu;.

 xU kba kw;Wk; ,Ukba re;jjpfs;> Gzupj; jhtuq;fs;> tpj;jpj; jhtuq;fs;

vd;w gjq;fis tpsf;Fthu;.

 re;jjp guptpUj;jpiar; RUf;fkhf tpsf;Fthu;.

 Pogonatum, Nephrolepis, Selaginella, Cycas> g+f;Fk; jhtuq;fs; Mfpatw;wpd;

tho;f;if tl;lj;jpd; mbg;gil ,ay;Gfisf; Fwpg;gpLthu;.

 jiuj; jhtuq;fspd; $u;g;gpy; jiutho;f;iff;Fupa ,irthf;fkhf Gzupj;

jhtur; re;jjp gbg;gbahf xLf;fg;gl;L tpj;jpj; jhtu re;jjp Ml;rpahdnjd;

gij Vw;Wf; nfhs;thu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 tho;f;if tl;lj;jpy; xUkba kw;Wk; ,Ukba re;jjpfis mwpKfg;gLj;jy;.

 jhtu tho;f;if tl;lj;Jld; njhlu;ghf Gzupj;jhtuk; kw;Wk; tpj;jpj;

jhtuq;fis mwpKfg;gLj;jy;.

 jhtu tho;f;if tl;lj;Jld; njhlu;ghd re;jjpg; guptpUj;jpia mwpKfg;gLj;jy;.

 jiuj; jhtuq;fspd; nghJthd tho;f;if tl;lj;jpd; mbg;gil ,ay;Gfisr;

RUf;fkhf tpgupj;jy;.

 tiuglq;fs;> nghUj;jkhd fw;gpj;jy; Jizr; rhjdq;fs; vd;gtw;iwg; gad;

gLj;jp fPNo jug;gl;l tho;f;if tl;lq;fspd; mbg;gil ,ay;Gfisr; RUf;fkhf

tpgupj;jy;.

 Pogonatum ,d; tho;f;if tl;lKk; jiutho;Tf;Fupa ,irthf;fq;fSk;.

 Nephrolepis ,d; tho;f;if tl;lKk; jiutho;Tf;Fupa ,irthf;fq;fSk;.

 Selaginella ,d; tho;f;if tl;lKk; jiutho;Tf;Fupa ,irthf;fq;fSk;.

 Cycas ,d; tho;f;if tl;lKk; jiutho;Tf;Fupa ,irthf;fq;fSk;.

 mq;fpnah];Ngu;k;fspd; tho;f;if tl;lKk; jiutho;Tf;Fupa ,irthf;fq;

fSk;.
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 jiuj; jhtuq;fspd; $u;g;gpy; ,irthf;fkhf vt;thW Gzupj; jhtu re;jjp

gbg;gbahf xLf;fg;gl;L> tpj;jpj; jhtu re;jjp Ml;rpahdnjd tpsf;Fjy;.

 jhtu tho;f;if tl;lq;fspy; khztu; FOf;fisf; fhl;rp mspg;Gr; nra;tjw;Fj;

jahuhfr; nra;jy;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jp> khztu; FOf;fspd; fhl;rp mspg;igf;

fzpg;gPL nra;jy;.

 ftu;r;rpj; jd;ik

 njspT

 jfty;fspd; nrk;ik

 Nghjpa jfty;fs;
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Nju;r;rp kl;lk; 4.4.2: g+f;Fk; jhtuq;fspd; ,ypq;fKiw ,dg;ngUf;fj;Jld;

njhlu;ghd fl;likg;GfisAk; njhopw;ghLfisAk;

gupNrhjpg;ghu;.

ghlNtisfs;: 07

fw;ww; NgWfs;:

 Anthophyta ,d; ,dg;ngUf;f mq;fkhd g+tpd; Kf;fpa gFjpfspd;

fl;likg;igAk; njhopy;fisAk; RUf;fkhf tpsf;Fthu;. (Mzfk;> ngz;z

fj;jpd; gFjpfs;)

 kfue;jr; Nru;f;if> jd;kfue;jr;Nru;f;if> mad;kfue;jr;Nru;f;if vd;gtw;iw

tiuaWg;ghu;.

 mad; kfue;jr; Nru;f;ifapd; Kf;fpaj;Jtq;fis /  mD$yq;fis vOJthu;.

 fUf;fl;ly; nrad;Kiwiar; RUf;fkhf tpsf;Fthu;.

 Kisak;> tpj;J> go tpUj;jp vd;gtw;wpd; Kf;fpa ,ay;Gfisf; Fwpg;gpLthu;.

 fd;dpf;fdpakhjy;> fd;dpg;gpwg;G vd;gtw;Wf;F ,ilapyhd NtWghLfis

cjhuzq;fSld; Fwpg;gpLthu;.

 tpj;Jfspd; cwq;Fepiy vd;why; vd;d vd;gijf; Fwpg;gpLthu;.

 tpj;Jfspd; cwq;Fepiyapd; Kf;fpaj;Jtj;ij Fwpg;gpLthu;.

 tpj;J Kisj;jypd; Muk;g epiyapd;NghJ eilngWk; gpujhd clw;nwhopypay;

khw;wq;fisf; Fwpg;gpLthu;.

 jiuapy; capupfspd; midj;J tbtq;fspdJk; epyTiff;Fj; jhtuq;fspd;

gy;tifikahf;fj;ij nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 Hibiscus rosasinensis  cl;gl NtWgl;l tifahd g+f;fisf; nfhz;L tUk;gb

xt;nthU khztidAk; gzpj;jy;.

 Hibiscus rosasinensis  g+it tiff;Fupa g+thff; nfhz;L  fye;Jiuahliy

elhj;Jjy;.

 Hibiscus rosasinensis  g+itf; nfhz;L g+tpd; gFjpfis khztu;fs; fw;fr;

nra;jy;.

 Nfruq;fspy; vt;thW kfue;jkzp cUthf;fg;gl;L ntsptplg;gLfpd;wnjd

tptupj;jy;.

 tifahd #yfj;jpd; fl;likg;G> #y;tpj;jpd; fl;likg;G> ngz;Gzupj;

jhtuj;jpd; tpUj;jp vd;gtw;iw tptupf;fg; nghUj;jkhd tiuglq;fs; / tPbNah

JZf;Ffs; / tptu tpsf;f tiuAU vd;gtw;iwg; gad;gLj;jy;.
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 kfue;jr;Nru;f;if> jd;kfue;jr;Nru;f;if> mad;kfue;jr;Nru;f;if vd;gtw;iw

tiuaWj;jy;.

 jd;kfue;jr;Nru;f;ifiaj; jLg;gjw;fhd nghwpKiwfisf; Fwpg;gpLjy;.

 mad;kfue;jr;Nru;f;ifapd; Kf;fpaj;Jtj;ijf; fye;Jiuahly;.

 mad;kfue;jr;Nru;f;iff;fhd ,irthf;fq;fis milahsk; fhz khztu;

fis topg;gLj;jy;.

 glq;fs; /  tiuglq;fs; /  tPbNahj; JZf;Ffs; Nghd;wtw;iwg; gad;gLj;jp

Fwpapy; kfue;jkzp Kisj;jy;> fUf;fl;ly;> tpj;Jf;fspd; tpUj;jp> goq;fspd;

tpUj;jp Nghd;wd vt;thW eilngWnkd tpsf;Fjy;.

 tpj;Jf;fs;> goq;fs; vd;gtw;wpd; khjpupfisr; Nrfupf;fr; nra;J> mjd;

gFjpfis milahsk; fhz;gjpy; cjtp nra;jy;.

 cjhuzq;fSld; fd;dpf; fdpakhjy;> fd;dpg;gpwg;G vd;gtw;wpd; NtWghLfisf;

fye;Jiuahly;.

 tpj;J Kisj;jypd; NghJ eilngWk; clw;nwhopypay; khw;wq;fis tptupj;jy;.

 tpj;J cwq;Fepiy> cwq;Fepiyapd; Kf;fpaj;Jtk;> tpj;Jf;fspd; cwq;F

epiyf;fhd nghJthd fhuzq;fs; vd;gtw;iw tpsf;Fjy;.

fzpg;gPLk; kjpg;gPLk;:

 khztu;fspd; FOr; nraw;ghl;il ,dk;fhziy mbg;gilahff; nfhz;L

fzpg;gPL nra;jy;.

 xU g+tpd; gFjpfs;

 goj;jpd; gFjpfs;

 gpd;tUk; epajpfisg; gad;gLj;jp> khztu;fspd; nray;jpwid gFjpfis

,dq;fhzypd;NghJ fzpg;gpLjy;.

 nrk;ik

 mzpahf nraw;gly;

 NeuKfhikj;Jtk;
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Nju;r;rp 4.5.0: mf kw;Wk; Gwr; rkpf;iQfSf;Fj; jhtuq;fs; fhl;Lk;

J}z;lw;NgWfisj; Njbaha;thu;.

Nju;r;rp kl;lk; 4.5.1: NtWgl;l J}z;ly;fSf;Fj; jhtuq;fs; fhl;Lk; J}z;lw;

NgWfisj; Njbaha;thu;.

ghlNtisfs;: 06

fw;ww; NgWfs;:

 xspf;fhd Jyq;fyhf jhtuq;fspy; xsp cUtg;gpwg;ig tiuaWg;ghu;.

 xspthq;fpfspd; ,U gpujhd tiffisAk; Fwpg;gpLthu;.

 ePy xspthq;fpfSk; igw;Nwhf;FNuhk;fSk;

 tpj;J Kisj;jy;> jhtu ,iltp;liy czu;jy;> g+j;jy;> jz;L ePl;rp>

jpirf;Fupa tsu;r;rp (xspj;jpUg;g mirT) vd;gtw;wpy; xspapd; jhf;fj;ijf;

Fwpg;gpLthu;.

 epiyf;fy; fUJNfhisf; nfhz;L jhtuq;fs; Neuhd> vjpuhd Gtpj;jpUg;gj;ij

vt;thW fhl;Lfpd;wd vd;gijr; RUf;fkhf tpsf;Fthu;.

 nghwpKiwj; J}z;lYf;fhd J}z;lw;Ngwhd gupre;jpUg;gk; kw;Wk; mirTf;fhd

NtWghLfis vOJthu;.

 nghUj;jkhd cjhuzq;fSld; jhtuq;fspd; ntt;NtW tifahd

J}z;ly;fSf;fhd J}z;lw;NgWfis xg;gpLthu;.

 jhtuq;fs; jg;gptho jhtu mirtpd; Kf;fpaj;Jtj;ij nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 NtWgl;l J}z;ly;fSf;Fj; jhtuq;fs; fhl;Lk; J}z;lw;NgWfs; njhlu;ghd

fye;Jiuahliy elhj;Jjy;.

 xsp cUtg;gpwg;ig tpsf;Fjy;.

 xspapd; jhf;fepwkhiyia epidTgLj;jr; rpe;jidiaf; fpsWk; mku;nthd;iw

elhj;Jjy;.

 xspj;njhFg;Gj; jtpu> jhtu tho;tpy; xspapd; nry;thf;if tpsf;Fjy;.

 tpj;J Kisj;jy;

 jhtu ,iltpliyf; fz;lwpjy;

 g+j;jy;

 jz;L ePl;rp

 jpirf;Fupa tsu;r;rp (xspj;jpUg;gk;)
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 epiyf;fy; fUJNfhisg; gad;gLj;jpj; jhtuq;fs; GtpaPu;g;Gf;Ff; fhl;Lk;

J}z;lw; Ngiw fhnzhspfs; /  tpgu tpsf;f tiuAU tiuglq;fisg;

gad;gLj;jp tpsf;Fjy;.

 guprj; jpUg;gk; kw;Wk; gupr Kd;dpiyj; J}z;lw;NgWfs; cl;gl nghwpKiwj;

J}z;lYf;Fj; jhtuq;fspd; J}z;lw;Ngiw tpsf;Fjy;.

 cjhuzq;fSld; jhtuq;fspy; kPsf;$ba kw;Wk; kPsKbahj J}z;lw;NgW

fis tptupj;jy;.

 ntt;NtW J}z;ly;fSf;Fj; jhtuq;fs; fhl;Lk; J}z;lw;NgWfis tptupj;J

tpgutpsf;f tiuAU xd;iwj; jahupf;Fk;gb khztu;fisg; gzpj;jy;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jp khztupd; tpgutpsf;f tiuAUitf; fzpg;gPL

nra;jy;.

 jfty;fspd; nrk;ik

 nghUj;jkhd tiuglq;fs;> Gifg;glq;fspd; gad;ghL

 ftu;r;rpj;jd;ik
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Nju;r;rp kl;lk; 4.5.2: NtWgl;l J}z;lYf;fhd J}z;lw; NgWfspy; jhtu

tsu;r;rpg; gjhu;j;jq;fspd;/ rPuhf;fpfspd; / XNkhd;fspd;

tfpghfj;ij EZfpahuha;thu;.

ghlNtisfs;: 03

fw;ww; NgWfs;:

 jhtu tsu;r;rpg; gjhu;j;jq;fspd; nghJ ,ay;Gfisf; Fwpg;gpLthu;.

 jhtu tsu;r;rpg; gjhu;j;jq;fspd; Ie;J gpujhd tiffisf; Fwpg;gpLthu;.

 xl;rpd;fs;> irw;Nwhifdpd;fs;> [pguypd;fs;> mg;rprpf; mkpyk;> vjpyPd;>

vd;gtw;wpd; tfpghfj;ijf; Fwpg;gpLthu;.

 tptrhaj;jpy; NkNy $wg;gl;l jhtu tsu;r;rpg; gjhu;j;jq;fspd; gpuNahfq;fisf;

Fwpg;gpLthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 jhtu tsu;r;rpg; gjhu;j;jq;fs; /  rPuhf;fpfspd; nghJthd rpwg;gpay;Gfis

tpsf;Fjy;.

 fPo;tUk; jhtu tsu;r;rpg; gjhu;j;jq;fspd; njhopy;fisf; fye;Jiuahly;.

 xl;rpd;fs;

 irw;Nwhifdpd;

 [pguypd;

 mg;rprpf; mkpyk;

 vjpyPd;

 I];Nkhdpf; mkpyk;

 jhtu tsu;r;rpg; gjhu;j;jq;fspd; tptrhag; gad;ghl;bw;fhd cjhuzq;fis

toq;fy;.

 etPd tptrhaj;jpy; jhtu tsu;r;rpg; gjhu;j;jq;fs;> mtw;wpd; ,aw;ifahd

tfpghfk; kw;Wk; gad;fs; gw;wpa mwpf;if xd;W jhaupf;Fk;gb khztiug;

gzpj;jy;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jp mwpf;ifiaf; fzpg;gPL nra;jy;.

 Nghjpa jfty;fs;

 jfty;fspd; nrk;ik

 jug;gl;l jfty; Mjhuq;fspd; vz;zpf;if

 mwpf;ifapd; tbtk;
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Nju;r;rp kl;lk; 4.5.3: capUf;Fupa  kw;Wk;  capupypj;  jifg;Gfspd;NghJ

jhtuq;fs; fhl;Lk; J}z;lw; NgWfis EZfpahuha;thu;.

ghlNtisfs;: 03

fw;ww; NgWfs;:

 jhtuq;fs; Kfq;nfhLf;Fk; capUf;Fupa kw;Wk; capupypj; jifg;Gf;fhd

re;ju;g;gq;fisf; Fwpg;gpLthu;.

 njupT nra;ag;gl;l capupypj; jifg;G epiyikfSf;nfjpuhd nghwpKiwfisf;

Fwpg;gpLthu;.

 jhtuq;fspy; fhzg;gLk; Jizahd mDNrgg; nghUs; jhtuq;fspd;

ghJfhg;Gf;Fg; nghWg;ghdnjdf; Fwpg;gpLthu;.

 Jizahd mDNrgg; nghUs;fspd; kUj;Jt kw;Wk; nghUshjhug; ngWkjpia

nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 jhtuq;fshy; Kfq;nfhLf;fg;gLk; capUf;Fupa jifg;G epiyik> capupypf;

Fupa jifg;G epiyik vd;Dk; gjq;fisg; nghUj;jkhd cjhuzq;fSld;

mwpKfk; nra;jy;.

 tiuglq;fs; / tpgutpsf;f tiuAU / fhnzhsp Nghd;wtw;iwg; gad;gLj;jp

capupypj; jifg;G epiyikf;F (tul;rp> Fspu;> nts;sk;> cg;Gj;jd;ik)

njupT nra;ag;gl;l vjpu;f;fpd;w nghwpKiwfis tpsf;Fjy;.

 tiuglq;fs; / tpgutpsf;f tiuAU / fhnzhsp Nghd;wtw;iwg; gad;gLj;jp

capUf;Fupa jifg;G epiyikf;F (gPilfs;> Nehahf;fpfs;> jhtuTz;zpfspd;

jhf;fk;) njupT nra;ag;gl;l vjpu;f;fpd;w nghwpKiwfis tpsf;Fjy;.

 raNdh[Pdpf; FSf;Nfhirl;Lfs;> Nju;g;gPNdhapl;Lfs;> mw;fNyhapl;Lfs;>

gPNdhypf;Ffs; Nghd;w Jizahd mDNrgg; nghUs;fspd; gpujhd $l;lq;

fisAk; ghJfhg;gpy; mtw;wpd; tfpghfj;ijAk; mwpKfk; nra;jy;.

fzpg;gPLk; kjpg;gPLk;:

 nghUj;jkhd epajpfisg; gad;gLj;jp tha;nkhopr;Nrhjid %yk; khztiuf;

fzpg;gPL nra;jy;.
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myF 05
  tpyq;F mikg;Gk; njhopYk;

Nju;r;rp 5.1.0: tpyq;Ffspd; fl;likg;G>tsu;r;rp > tpUj;jp vd;gtw;iwj;

Njbaha;thu;.

Nju;r;rp kl;lk; 5.1.1: tpyq;fpioaq;fspd; fl;likg;ig mtw;wpd; njhopYld;

njhlu;GgLj;Jthu;.

ghlNtisfs;: 10

fw;ww; NgWfs;:

 ehd;F gpujhd ,ioa tiffshf Nkyzp ,ioak;> njhLg;gpioak;>

jirapioak;> euk;G ,ioak; vd;gtw;iwf; Fwpg;gpLthu;.

 Nkyzp ,ioaq;fspd; fl;likg;G ,ay;Gfisg; gl;baw;gLj;Jthu;.

 xt;nthU ,ioa tiffspdJk; fl;likg;G> mbg;gilj; njhopw;ghLfisf;

Fwpg;gpl;L mjd; fyg;gilfspd; vz;zpf;if> fy tbtk; Mfpatw;iwf;

nfhz;L NtWgLj;Jthu;.

 njhLg;gpioaj;jpd; gpujhd ,ay;Gfisg; gl;bay;gLj;Jthu;.

 njhLg;gpioaq;fisj; jsu;thd> mlu;j;jpahd> nfhOg;gpioak;> FUjp>

frpapioak;> vd;G vd tifg;gLj;Jthu;.

 xt;nthU njhLg;gpioaj;jpdJk; fl;likg;Gfisr; RUf;fkhf tpsf;fp mtw;wpd;

miktplq;fisf; Fwpg;gpLthu;.

 jirapioaq;fspd; gpujhd fl;likg;G kw;Wk; njhopw;ghl;L ,ay;Gfis

vOJthu;.

 jirapioaq;fis kokog;ghd jir> td;$l;Lj;jir> ,jaj; jir vdg;

ghFgLj;Jthu;.

 gpujhd jirapioa tiffis cUthf;Ftjpy; gq;nfLf;Fk; gpujhd

fl;likg;Gf;Fupa> clw; njhopypaYf;Fupa ,ay;Gfis xg;gpLthu;.

 xt;nthU jirapioaKk; kdpj clypy; fhzg;gLk; ,lq;fisf; Fwpg;gpLthu;.

 euk;G ,ioaj;jpd; mbg;gil ,ay;Gfisf; Fwpg;gpLthu;.

 euk;G ,ioaj;jpy; fhzg;gLk; ntt;NtW fyq;fshf euk;Gf; fyk;> euk;Gg;

girapioak; vd;gtw;iwg; ngaupLthu;.

 euk;Gf;fyk;> euk;Gg; girapioak; Mfpatw;wpd; gpujhd NtWghLfisf;

Fwpg;gpLthu;.
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 tiuglj;jpd; cjtpAld; ,af;f euk;Gf; fyj;jpd; nkhj;jf; fl;likg;igr;

RUf;fkhf tpsf;Fthu;.

 euk;Gg; girapioaj;jpd;  gpujhd njhopy;fis vOJthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 tpyq;fpioaq;fspd; gpujhd tiffis Nkyzp ,ioak;> njhLg;gpioak;>

jirapioak;> euk;gpioak; vdg; ngaupLjy;.

 vspa Nkyzp ,ioaq;fspdJk; (nrjpy;> fdtbt> fk;g> Nghypg;gil nfhz;l)

NkyzpapdJk; gilnfhz;l fl;likg;G ,ay;Gfs;> njhopy;fs;> miktplq;fs;

vd;gtw;iw tiuglq;fs; /  fhnzhsp / tpgutpsf;f tiuAU / Ez;tiuaq;fs;/

jahupf;fg;gl;l tOf;fpfs; Nghd;wtw;iwg; gad;gLj;jpf; fye;Jiuahly;.

 rpw;wpilntspf;Fupa njhLg;gpioak;> ehu;j;njhLg;gpioak;> nfhOg;gpioak;>

FUjp> frpapioak;> vd;G vd;gtw;wpd; mbg;gilf; fl;likg;G ,ay;Gfs;>

njhopy;fs;> miktplq;fs; vd;gtw;iw tiuglq;fs; /  fhnzhsp / tpgutpsf;f

tiuAU / Ez;tiuaq;fs; /jahupf;fg;gl;l tOf;fpfs; Nghd;wtw;iwg; gad;

gLj;jpf; fye;Jiuahly;.

 td;$l;Lj;jir> ,jaj;jir> kokog;ghd jir vd;gtw;wpd; mbg;gilf;

fl;likg;G ,ay;Gfs;> njhopy;fs;> miktplq;fs; vd;gtw;iw tiuglq;fs;/

fhnzhsp / tpgutpsf;f tiuAU /  Ez;tiuaq;fs; /jahupf;fg;gl;l tOf;fpfs;

Nghd;wtw;iwg; gad;gLj;jpf; fye;Jiuahly;.

 euk;Gf;fyk;> euk;Gg;girapioak; vd;gtw;wpd; mbg;gilf; fl;likg;G ,ay;Gfs;>

njhopy;fs;> miktplq;fs; vd;gtw;iwf; fye;Jiuahly;.

 xspEZf;Ff;fhl;b / tiuglq;fspy; tpyq;F ,ioaq;fis milahsk;

fhz khztUf;F topfhl;Ljy;.

fzpg;gPLk; kjpg;gPLk;:

 EZf;Ff;fhl;bf;Fupa tiuglq;fs; khztUf;Ff; nfhLf;fg;gl;L> mtw;wpd;

rpwg;gpay;Gfisf; nfhz;L tpyq;fpioaq;fis milahsk; fhz;gij (spot

test) epiyar; Nrhjid %yk; fzpg;gPL nra;jy;.
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Nju;r;rp 5.2.0: tpyq;Ffspd;  Nghriziaj; Njbaha;thu;.

Nju;r;rp kl;lk; 5.2.1: tpyq;Ffspd; gpw Nghrizf;Fupa Nghriziaj;

Njbaha;thu;.

ghlNtisfs;: 05

fw;ww; NgWfs;:

 gpwNghrizf;Fupa Nghriziar; RUf;fkhf tptupg;ghu;.

 tpyq;FKiwg; Nghrizapd; gpujhd gbfis Fwpg;gpLthu;.

 tpyq;Ffspd; czt+l;lw; nghwpKiwfisg; nghUj;jkhd cjhuzq;fSld;

Fwpg;gpLthu;.

 cjhuzq;fSld; xd;wpa tho;it tptupg;ghu;.

 tpyq;Ffspy; fhzg;gLk; gpw Nghrizf;Fupa Nghrizapd; gy;tifikia

nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 gpwNghrizf;Fupa Nghrizia tpsf;Fjy;.

 tpyq;FKiwg; Nghrizapd; gpujhd gbfis (cs;nsLj;jy;> rkpghL> mfj;

JwpQ;ry;> jd;kakhf;fy;> ntspNaw;wy;) tpsf;fg; nghUj;jkhd cjhuzq;fisg;

gad;gLj;jy;.

 nghUj;jkhd cjhuzq;fSld; tpyq;Ffspd; czt+l;ly; nghwpKiwfisg;

ngaupl;L tpsf;Fjy;. (tbj;Jz;zpfs; - jpkpq;fpyk;> fPo;g;gilAz;zpfs; -

,iyj;Jisg;ghd; fk;gspg;GO> jputcz;zpfs; - Esk;G> njhifAz;zpfs;-

kdpjd;)

 xd;wpa tho;itf; fye;Jiuahb> cjhuzq;fSld; xd;wpa tho;tpd;

tbtq;fis tpsf;Fjy;.

 xd;Wf;nfhd;W  JizahFk; jd;ik (kdpjDk; tpw;wkpd; K I cw;gj;jp

ahf;Fk; rpWFlypw;Fupa gw;wPupahTk;

 xl;Lz;zp (kdpjDk; Plasmodium ck;)

 Xul;bYz;zy; (khLk; nfhf;Fk;)

 tpyq;Ffspd; NtWgl;l czt+l;ly; ,ilj;njhlu;Gfspy; mwpf;if jahupf;Fk;

gb khztiug; gzpj;jy;.

fzpg;gPLk; kjpg;gPLk;:

 khztuhy; rku;g;gpf;fg;gl;l mwpf;ifia gpd;tUk; epajpfspd; mbg;gilapy;

fzpg;gPL nra;jy;.

 jfty;fspd; nrk;ik

 NghJkhd jfty;fs;

 jfty;fspd; nghUj;jg;ghL

 jfty;fspd; %yk;

 mwpf;ifapd; tbtk;
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Nju;r;rp kl;lk; 5.2.2: kdpj rkpghl;Lj; njhFjpapd; fl;likg;ig mjd;

njhopy;fSld; njhlu;GgLj;Jthu;.

ghlNtisfs;: 15

fw;ww; NgWfs;:

 kdpj rkpghl;Lj; njhFjpapd; gpujhd mq;fq;fis ,dq;fhz;ghu;.

 rkpghl;Lj; njhFjpapd; xt;nthU mq;fq;fspdJk; fl;likg;ig mtw;wpd;

njhopy;fSld; njhlu;GgLj;Jthu;.

 rkpghl;Lr; nrad;Kiwapy;  ,ize;j Rug;gpfspd; gq;fspg;ig tpsf;Fthu;.

 rkpghl;Lr; nrad;Kiwia  tpsf;Fthu;.

 mfj;JwpQ;riy tpsf;Fthu;.

 ngUq;Flypy; eilngWk; nrad;Kiwfis gl;baypLthu;.

 czTf;fhy;thAld; njhlu;ghd xOq;fPdq;fSf;fhd fhuzq;fisr; RUf;fkhf

tpsf;fp> mtw;iwj; jLg;gjw;F mtrpakhd Kw;fhg;G eltbf;iffisf;

Fwpg;gpLthu;.

 kdpjdpy; rkpghl;Lr; rPuhf;fk; gw;wp RUf;fkhf tpsf;Fthu;.

 rkepiy czit Fwpg;gpLthu;.

 cztpd; $WfisAk; mtw;wpd; njhopy;fisAk; gl;baw;gLj;Jthu;.

 mj;jpahtrpakhd mkpNdhtkpyq;fspdJk; mj;jpahtrpakhd nfhOg;gkpyq;

fspdJk; Kf;fpaj;Jtj;ij Fwpg;gpLthu;.

 tpw;wkpd;fs;> fdpg;nghUs;fs; vd;gtw;wpd; %yq;fisAk; Fiwghl;L

mwpFwpfisAk; ml;ltizg;gLj;Jthu;.

 Nghrizf;FiwT (malnutition)> NgUUepiy (obesity) vd;gtw;Wf;fhd gpujhd
fhuzq;fisAk; NehawpFwpfisAk; nghUj;jkhd cjhuzq;fSld;

RUf;fkhff; fye;JiuahLthu;.

 ,opT mDNrgtPjj;ijAk; mJ gUkDld; fhl;Lk; khwiyAk; RUf;fkhf

tptupg;ghu;.

 tpyq;Ffspd; rf;jpg;ghjPl;ilg; nghUj;jkhd cjhuzq;fSld; RUf;fkhf

tptupg;ghu;.

 czTld; njhlu;ghd xOq;fPdq;fSf;fhd fhuzq;fisf; Fwpg;gpl;L rupahd

czTg; gof;fq;fis vt;thW eilKiwg;gLj;jp> mtw;iwj; jtpu;f;fyhnkdf;

Fwpg;gpLthu;.

 rupahd czTg; gof;fq;fis eilKiwg;gLj;Jtjd; %yk; czTld;

njhlu;ghd xOq;fPdq;fisj; jtpu;g;ghu;.

 czTf;fhy;thapy; xOq;fPdq;fs; ,y;yhj MNuhf;fpakhd tho;tpy;

czTf;Fupa ehu;fs;> xl;rpNaw;wntjpupfspd; tfpghfj;ij nkr;Rthu;.
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cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 kdpj rkpghl;Lj; njhFjpia tiue;J> gFjpfSf;Fg; ngaupLk;gb khztiug;

gzpj;jy;.

 kdpj czTf;fhy;thapd; fl;likg;Gfis mtw;wpd; jw;rpwg;ghd njhopYld;

njhlu;GgLj;jp> ml;ltizg;gLj;jy;. (tha;> njhz;il> fsk;> ,iug;ig>

rpWFly;> ngUq;Fly;> Neu;Fly;)

 ckpo;ePu;r;Rug;gpapd; miktplk;> njhopy;fs; vd;gtw;iwf; fye;Jiuahly;.

(ckpo;ePu;r;Rug;gpapd; fl;likg;G vjpu;ghu;f;fg;gltpy;iy.)

 ckpo;ePupd; $Wfs; kw;Wk; njhopy;fisf; Fwpg;gpLjy;.

 <uypd; miktplk;> nkhj;j cUttpay; fl;likg;G> njhopy;fs; vd;gtw;Wld;

<uw;rpWNrhizfspd; ,ioatpay; fl;likg;igAk; fye;Jiuahly;.

 rijapapd; miktplk;> nkhj;j cUttpaYf;Fupa fl;likg;G> ,ioatpaYf;

Fupa fl;likg;G> njhopy;fs; vd;gtw;iw tptupj;jy;.

 khztu;fis czitAk; mjd; Mf;ff;$WfisAk; gl;baw;gLj;jr; nra;J

rkepiy czT> cztpd; $Wfs;> mtw;wpd; njhopy;fs; vd;gtw;iw tpsf;F

Kfkhff; fye;Jiuahliy elhj;Jjy;.

 rkepiy cztpd; Kf;fpaj;Jtk; rk;ge;jkhf khztu;fs; Rtnuhl;b xd;iwj;

jahupf;fr; nra;tjpy; topfhl;b> mijf; fhl;rpg;gLj;jy;.

 cztpy; mj;jpahtrpakhd mkpNdhmkpyq;fs;> mj;jpahtrpakhd

nfhOg;gkpyq;fs;> xl;rpNaw;w vjpupfs; vd;gtw;wpd; Kf;fpaj;Jtq;fis Ma;T

nra;a khztUf;F topfhl;Ljy;.

 ,opT mDNrgtPjk;> rf;jpg;ghjPL vd;gtw;iwf; fye;JiuahLjy;.

 NgUUTilik> Nghrizf;FiwT> czT xt;thik> ,iug;igaow;rp>

kyr;rpf;fy; vd;gtw;Wf;fhd fhuzq;fisAk; mtw;iwj; jtpu;j;jiyAk;

tpsf;Fjy;.

fzpg;gPLk; kjpg;gPLk;:

 gpd;tUk; epajpfisg; gad;gLj;jp khztu;fspd; Rtnuhl;biaf; fzpg;gPL

nra;jy;.

 jfty;fspd; nrk;ik

 nghUj;jg;ghL

 ftu;r;rp
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Nju;r;rp 5.3.0: tpyq;Ffspd; Rw;Nwhl;lk; kw;Wk; thAg; gu pkhw ;wk ;

vd;gtw;iw EZfpahuha;thu;.

Nju;r;rp kl;lk; 5.3.1: tpyq;Ffspy; Rw;Nwhl;lj; njhFjpapd; xOq;fikg;ig

EZfpahuha;thu;.

ghlNtisfs;: 03

fw;ww; NgWfs;:

 tpyq;Ffspy; Rw;Nwhl;lj; njhFjpapd; Njitiaf; Fwpg;gpLthu;.

 tpyq;Ffspd; clypy; nfhz;L nry;yg;gLk; gjhu;j;jq;fisg; gl;baypLthu;.

 FUjpr; Rw;Nwhl;lj; njhFjpapd; gpujhd $Wfisg; ngaupLthu;.

gk;Gk; mq;fkhf ,jak;> FUjpf;fyd;> Rw;Nwhl;l ghapahf FUjp

 tpyq;F ,uhr;rpaj;jpd; NtWgl;l Rw;Nwhl;lj; njhFjpfspd; tiffisg;

ngaupLthu;.

 jpwe;j kw;Wk; %ba Rw;Nwhl;lj; njhFjpfspd; mbg;gil ,ay;Gfis xg;gpLthu;.

 jpwe;j kw;Wk; %ba Rw;Nwhl;lj; njhFjp njhlu;ghd tpyq;Ff; fzq;fisg;

ngaupLthu;.

 Ks;se;jz;Lspfspd; Rw;Nwhl;lj; njhFjpfspd; xOq;fikg;ig tptupf;f xw;iw

kw;Wk; ,ul;ilr; Rw;Nwhl;lq;fspd; mbg;gil ,ay;Gfis xg;gpLthu;.

 ,ul;ilr; Rw;Nwhl;lj;jpd; Kf;fpaj;Jtj;ijf; Fwpg;gpLthu;.

 rpf;fyhd gy;fy mq;fpfspd; njhopw;ghl;by; Rw;Nwhl;lj; njhFjpapd; Kf;fpaj;

Jtj;ij kjpg;ghu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 clypy; nfhz;Lnry;yypd; Njit rk;ge;jkhff; fye;Jiuahliy elhj;Jjy;.

 clypy; nfhz;L nry;yg;gLk; gjhu;j;jq;fisg; gl;baypLjy;.

 cjhuzq;fs;> tiuglq;fs; vd;gtw;Wld; jpwe;j kw;Wk; %ba Rw;Nwhl;lj;

njhFjpfis khztu; xg;gpl;L> ml;ltizg;gLj;jr; nra;jy;.

 cjhuzq;fs;> tiuglq;fs; vd;gtw;Wld; xw;iwr; Rw;Nwhl;lk;> ,ul;ilr;

Rw;Nwhl;lk; vd;gtw;iw khztu; xg;gpl;L ml;ltizg;gLj;jr; nra;jy;.

fzpg;gPLk; kjpg;gPLk;:

 khztu;fspd; ml;ltizfisg; gpd;tUk; epajpfisg; gad;gLj;jp fzpg;gPL

nra;jy;.

 jfty;fspd; nrk;ik

 tpsf;fkhd tiuglk;

 rupahd cjhuzq;fs;
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Nju;r;rp kl;lk; 5.3.2: kdpj Rw;Nwhl;lj; njhFjpapd; fl;likg;ig mjd; njhop

Yld; njhlu;GgLj;Jthu;.

ghlNtisfs;: 11

fw;ww; NgWfs;:

 gha;r;rw; Nfhl;Lg;glj;jpd; cjtpAld; kdpjf; FUjpr; Rw;Nwhl;lj;jpd; mbg;gilj;

jpl;lj;ijr; RUf;fkhf tpsf;Fthu;.

 kdpj  epzePu;j; njhFjpapd; mbg;gil xOq;fikg;ig ntspg;gLj;j jpl;l

cUtiuia (Sketch) Kd;itg;ghu;.

 epzePu;j; njhFjpapd; gpujhd gFjpfisg; ngaupLthu;.

 kdpj ,jaj;jpd; fl;likg;G> njhopw;ghl;ilg; nghUj;jkhd tiuglq;fspd;

cjtpAld; tpsf;Fthu;.

 kdpj ,ja tl;lj;jpd; %d;W gpujhd gbfshd Nrhizaiwr; RUf;fk;>

,jatiwr; RUf;fk;> g+uz ,jaj; jsu;T vd;gtw;iw tpgupg;ghu;.

 mbg;Gf; fdtsT vd;why; vd;d vd;gijf; Fwpg;gpLthu;.

 kpd; ,ja tiuG (E.C.G) vd;why; vd;d vd;gijr; RUf;fkhf tpsf;Fthu;.

 RfNjfp kdpjdpd; E.C.G ,y; cs;s cr;r tPr;rg; gFjpfis (peaks) ,dq;

fz;L ngaupLthu;.

 xU kpd;dpja tiugpd; cjtpAld; ,jaj;jpd; njhopw;ghLfisf; fz;lwpayhk;

vd;gijf; Fwpg;gpLthu;.

 FUjpaKf;fk;> jsu;T mKf;fk;> RUf;f mKf;fk; Mfpatw;iwr; RUf;fkhf

tptupg;ghu;.

 mjpgu mKf;fk;> jho; mKf;fk; vd;why; vd;d vd;gijf; Fwpg;gpl;L> mtw;iw

Vw;gLj;Jk; fhuzpfisg; ngaupLthu;.

 kdpj clypy; mjpgu mKf;fk;> jho; mKf;fk; vd;gtw;why; Vw;gLk; jPa

tpisTfisf; Fwpg;gpLthu;.

 kdpj ,jaj;Jld; njhlu;ghd KbAUr; Rw;Nwhl;lj;ijr; RUf;fkhf tptupg;ghu;.

 KbAUehbr; Rtu; jbg;giljy;> KbAUehbf;Fupa jil vd;gd khuilg;Gk;

ghuprthjKk; Vw;gLtjw;F toptFf;Fk; vd;gijr; RUf;fkhf tptupg;ghu;.

 epzePu;j; njhFjpapd; Kf;fpa njhopy;fisf; $Wthu;.

 nghUj;jkhd khjpup / khjpupAUf;fs; / tiuglq;fs; vd;gtw;iwg; gad;gLj;jp

kdpj FUjpr; Rw;Nwhl;lj; njhFjpapd; xOq;fikg;ig ,dq;fhz;ghu;.
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cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 Kiya+l;bfs;> rpy nghJthd Ks;se;jz;Lspfspd; Rw;Nwhl;lj; njhFjp

fspd; tiuglq;fisg; (mr;Rg;gjpT my;yJ ,yj;jpudpay;) gad;gLj;jp>

Rw;Nwhl;lj; njhFjpapd; mbg;gilj; jpl;lj;ijf; fl;bnaOg;g khztUf;F

topfhl;Ljy;.

 Nkw;$wpa mbg;gilj; jpl;lj;Jld; kdpj Rw;Nwhl;lj; njhFjpapd; mbg;gilj;

jpl;lj;ij xg;gpLtjw;F khztiu topfhl;Ljy;.

 kdpj Rw;Nwhl;lj; njhFjpapdJk; epzePu;j; njhFjpapdJk; mbg;gilj; jpl;lj;ij

tptupj;jy;.

 nghUj;jkhd tiuglq;fs; /  ,yj;jpudpay; Clfq;fs; Nghd;wtw;iwg; gad;

gLj;jp ,jaj;jpd; fl;likg;igj; njhopy;fSld; njhlu;GgLj;jy;.

 ,jatl;lk; kw;Wk; mbg;Gf; fdtsit tptupj;jy;.

 kpd;,ja tiugpy; ,jatl;lj;jpd; cr;r tPr;rg; gFjpfis (peaxs) tpsf;Fjy;.

 RUq;fy; mKf;fk;> jsu;T mKf;fk; vd;gtw;iw tpsf;Fjy;

 ,jaf;fyd; xOq;fPdq;fSf;F ,l;Lr; nry;Yk; epiyfshf jho;mKf;fk;>

mjpgu mKf;fk; vd;gtw;iwf; fye;JiuahLjy;.

 KbAUr; Rw;Nwhl;lk;> KbAUehbfs; jilg;gLtjdhy; Vw;gLk; njhlu; epfo;Tfs;

vd;gtw;iw tptupj;jy;.

 gpd;tUk; jiyg;Gfspy; khztiu 1 epkplk; Ngrtply;.

 ,jaf; fyDf;Fupa Neha;fs;

 ,jaj;jpd; fl;likg;G

 Kiya+l;bfspd; FUjpr; Rw;Nwhl;lj;jpd; mbg;gilj; jpl;lk;

 FUjp mKf;fk;

fzpg;gPLk; kjpg;gPLk;:

 khztu;fspd; Ngr;irg; gpd;tUk; epajpfisg; gad;gLj;jpf; fzpg;gPL nra;jy;.

 jfty;fspd; nrk;ik

 Ngr;Rj; jpl;lk;

 rigNahUld; fijj;jy;

 ghtq;fspd; gad;ghL

 NeuKfhikj;Jtk;
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Nju;r;rp kl;lk; 5.3.3: FUjpapd; tfpghfj;ij EZfp Muha;thu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 kdpjdpYk; NtW tpyq;FfspYk; fhzg;gLk; Rthr epwg; nghUl;fisg;

ngaupl;L mtw;wpd; tfpghfj;ijf; Fwpg;gpLthu;.

 Rthr thAf;fSk; Vida gjhu;j;jq;fSk; kdpjdpd; clypy; nfhz;L

nry;yg;gliy RUf;fkhf tpgupg;ghu;.

 kdpjf; FUjpapd; Mf;ff;$iwAk; gpujhd njhopw;ghLfisAk; $Wthu;.

 FUjp ciwjy; nrad;Kiwia gha;r;ry; Nfhl;L tiuglj;ijg; gad;gLj;jpr;

RUf;fkhf tpgupg;ghu;.

 mFSw;wpNdhrd;> mFSw;wpdpd; vd;gtw;wpd; mbg;gilapy; ABO tifg;

gLj;jiyr; RUf;fkhf tpsf;Fthu;.

 FUjp khw;wPL nra;tjpy; FUjp tifg;gLj;jypd; Kf;fpaj;Jtj;ijr; RUf;fkhf

tpsf;Fthu;.

 ‘Rh’ fhuzp vd;why; vd;d vd;gijf; $Wthu;.

 fu;g;ge;jupj;jypYk; FUjp khw;wPl;bYk; Rh  fhuzpapd; Kf;fpaj;Jtj;ij nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 Rthr epwg;nghUs; vd;why; vd;d vd tpgupj;jy;.

 tpyq;F ,uhr;rpaj;jpy; Rthr epwg;nghUspd; tfpghfj;ij tpgupj;jy;.

 tpyq;Ffspy; fhzg;gLk; Rthr epwg;nghUs;fSf;fhd cjhuzq;fis

toq;fy;. (fPNkhradpd;> fPNkhFNshgpd;)

 FUjpapd; Mf;ff; $WfisAk; mjd; tfpghfj;ijAk; RUf;fkhf tpsf;Fjy;.

 Rthr thAf;fSk; Vida gjhu;j;jq;fSk; nfhz;L nry;yg;gliy tptupj;jy;.

 FUjpapd; Mf;ff;$Wfs; kw;Wk; FUjpapd; tfpghfk; vd;gtw;wpy; gha;r;rw;

Nfhl;Lg; glj;ijj; jahupg;gjpy; khztu; FOf;fSf;F topfhl;Ljy;.

 mFSw;wpNdhrd;> mFSw;wpdpd; vd;gtw;wpd; mbg;gilapy; ABO FUjp tifg;

gLj;jypd; jj;Jtq;fis tpsf;Ftjw;fhd tpgupg;Gf;fis fl;bnaOg;g khztu;

FOf;fSf;F topfhl;Ljy;.

 gpwnghUnsjpupahf;fp> gpwnghUnsjpup vd;gtw;wpd; mbg;gilapy; Rh  FUjp

tifg;gLj;jypd; mbg;gilia tpsf;Fjy;.
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 FUjp khw;wPL nra;tjpy; FUjp tifg;gLj;jypd; Kf;fpaj;Jtj;ij tpsf;Fjy;.

 fu;g;ge; jupj;jypy; Rh tifg;gLj;jypd; Kf;fpaj;Jtj;ij tpsf;Fjy;.

fzpg;gPLk; kjpg;gPLk;:

 gha;r;rw; Nfhl;Lg; glj;ijg; gpd;tUk; epajpfisg; gad;gLj;jp fzpg;gPL

nra;jy;.

 nrk;ik

 jfty;fspd; nghUj;jg;ghL

 ftu;r;rpj;jd;ik
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Nju;r;rp kl;lk; 5.3.4: tpyq;F  ,uhr;rpaj;jpy; Rthrf; fl;likg;Gf;fspd;

gy;tifikiaj; Njbaha;thu;.

ghlNtisfs;: 02

fw;ww; NgWfs;:

 tpyq;Ffspy; Rthrf; fl;likg;Gfspd; Njitiaf; Fwpg;gpLthu;.

 Rthr Nkw;gug;gpd; ,ay;Gfis tptupg;ghu;.

 tpyq;Ffspd; ntt;NtW tifahd Rthrf; fl;likg;Gf;fisg; nghUj;jkhd

cjhuzq;fSld; Fwpg;gpLthu;.

 ntt;NtW tpyq;Ff; $l;lq;fspd; Rthrf; fl;likg;Gfspd; rpf;fw; jd;ik

vt;thW fhyj;Jld; $u;g;gile;jnjd tpgupg;ghu;.

 tpyq;Ffspy; fhzg;gLk; gy;tifikahd Rthrf; fl;likg;Gfis nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 tpyq;Ffspy; Rthr Nkw;gug;gpd; Njitiaf; fye;Jiuahly;.

 Rthr Nkw;gug;Gf;fspd; rpwg;gpay;Gfis tpgupj;jy;.

 clw;Nghu;it> ntspg;g+f;fs;> cl;g+f;fs;> thjdhsp> Vl;L EiuaPuy; vd;w

tpyq;Ffspy; fhzg;gLk; gy;NtW Rthrf; fl;likg;Gfis mwpKfg;gLj;J

tjw;F tiuglq;fs; / Gifg;glq;fs; /  tptuzq;fisg; gad;gLj;Jjy;.

(tpgukhd fl;likg;Gfs; Njitapy;iy. khztu; Rthrf; fl;likg;Gfis

,dq;fhzf;$batuhf ,Uf;f Ntz;Lk;.)

 thoplq;fSlDk; fhyq;fisg; nghWj;Jk; rpf;fw;jd;ikiaj; njhlu;GgLj;jp

khztu;fspd; fye;Jiuahliy elhj;jy;.

fzpg;gPLk; kjpg;gPLk;:

 khztupd; fye;Jiuahliyg; gpd;tUk; epajpfisg; gad;gLj;jpf; fzpg;gPL

nra;jy;.

 jfty;fspd; nrk;ik

 jfty;fspd; nghUj;jg;ghL

 Nghjpa jfty;fs;

 nray;jpwDldhd gq;Fgw;wy;
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Nju;r;rp kl;lk; 5.3.5: kdpj Rthrj; njhFjpapd; fl;likg;igj; njhopy;fSld;

njhlu;GgLj;Jthu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 kdpj Rthrj; njhFjpapd; nkhj;jf; fl;likg;ig tpsf;Fthu;.

 Rthrj; njhFjpapd; xt;nthU gFjpfspdJk; fl;likg;ig> njhopYld; njhlu;G

gLj;Jthu;.

 Rthrg;igapd; fhw;W}l;lw; nghwpKiwia tpgupg;ghu;.

 FUjpf;Fk; tspf;Fk; kw;Wk; FUjpf;Fk; ,ioaj;Jf;Fk; ,ilapyhd thAg;

gupkhw;w nrad;Kiwia tpsf;Fthu;.

 kdpjdpy; Rthrj;jpd; xUrPu;j;jplepiyf; fl;Lg;ghl;il tpsf;Fthu;.

 kdpj Rthrj;njhFjpapd; gpujhd xOq;fPdq;fSf;fhd fhuzq;fisr; RUf;f

khf tpsf;fp> mt;thwhd xOq;fPdq;fspd; jhf;fq;fis ,optsthf;Ftjw;F

mtrpakhd jLg;G Kiwfisg; gpNuupg;ghu;.

 Rthrtl;lk;> Rthrg;igf; fdtsTfs;> Rthrg;igf; nfhs;ssTfs; vd;gtw;iw

tpsf;Fthu;.

 jPtpu clw;gapw;rpapd;NghJ Rthrg;igf; nfhs;ssT> tw;Wg;ngUf;Ff; fdtsT

vd;gtw;wpNyw;gLk; khw;wq;fisf; Fwpg;gpLthu;.

 RthrtPjk;> ehbj;Jbg;G tPjj;jpy; clw;gapw;rpapd; tpisit mstpLthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 jahupf;fg;gl;l khjpupfs;> khjpupAUf;fs;> tpgutpsf;f tiuAUf;fs;>

mirt+l;lg;glk; (animation) ,iza %yq;fs; vd;gtw;iwg; gad;gLj;jp> kdpj

Rthrj;njhFjpapd; fl;likg;G - njhopy; ,ilj;njhlu;ig Kidg;GWj;jp

fye;Jiuahliy elhj;Jjy;.

 Rthrg;igapd; fhw;W}l;lypy; tpyh vd;Gfs;> nghwpKiwiag; glq;fis /

mirt+l;lg; glq;fisg; gad;gLj;jp tpsf;Fjy;.

 Rthrg;igf; fhw;W}l;lYld; njhlu;ghd fl;likg;Gfspd; njhopy;fis tpsf;f

khztu;fis khjpupAU xd;iwj; jahupf;fr; nra;jy;.

 rpw;wiw Nkyzp> kapu;j;Jisf;Foha; Nkyzp> fynkd;rt;T vd;gtw;wpD}lhf

thAg; gupkhw;wg; nghwpKiwfis tpsf;f tiuglq;fisg; gad;gLj;jy;.
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 kdpjdpd; Rthrpj;jypy; xUrPu;j;jplepiyf; fl;Lg;ghl;il tpsf;Fjy;.

 Gifj;jy; Vw;gLj;Jk; jhf;fk;> rpypf;fh kw;Wk; fd;dhu; Nghd;w Jfs;fSf;F

ntspf;fhl;lg;gLk;NghJ Vw;gLfpd;w njhopy;rhu; mdu;j;jq;fs; vd;gtw;wpy;

mwpf;if xd;W jahupf;Fk;gb khztiug; gzpj;jy;.

 Rthrtl;lj;ij tpsf;Fjy;.

 fdtsT vjpu; Neu tiuigf; nfhz;L Rthrg;igf; fdtsT njhlu;ghd

gjq;fis tpgupj;jy;.

 RthrtPjj;jpYk; ehbj;Jbg;GtPjj;jpYk; clw;gapw;rpapd; tpisit mtjhdpf;f

khztUf;F cjtpaspj;jy;.

fzpg;gPLk; kjpg;gPLk;:

 RthrtPjj;jpYk; ehbj;Jbg;G tPjj;jpYk; clw;gapw;rpapd; tpisT njhlu;ghd

khztu;fspd; nraw;ghl;ilg; gpd;tUk; epajpfisg; gad;gLj;jpf; fzpg;gPL

nra;jy;.

 gjpT nra;jy;

 rupahd mtjhdk;

 jpUj;jkhd fzpj;jy;
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Nju;r;rp 5.4.0: epu;g;gPldj;ijj; Njbaha;thu;.

Nju;r;rp kl;lk; 5.4.1: epu;g;gPld tiffisj; Njbaha;thu;.

ghlNtisfs;: 08

fw;ww; NgWfs;:

 epu;g;gPldk; vd;why; vd;d vd;gijr; RUf;fkhf tptupg;ghu;.

 ,U tifahd epu;g;gPldj;ijg; ngaupLthu;.

 cs;shu;e;j epu;g;gPldk; (Innate immunity) vd;Dk; gjj;ij tiuaWg;ghu;.

 kdpj clypy; cs;shu;e;j epu;g;gPldj;jpw;fhff; fhzg;gLk; %d;W Gwj;

jw;ghJfhg;Gfis (External defenses) / jilfisf; fye;JiuahLthu;.

 Njhy;

 rPjnkd;rt;T

 Rug;Gf;fs;

 jpd;Fopaf; fyq;fs;> Ez;zq;fp vjpu;;g; Gujq;fs;> mow;rp jUk; J}z;lw;NgW>

,aw;ifahd nfhy;Yk; fyq;fs; vd;gd vt;thW mfj; jw;ghJfhg;Gfshf

(Internal defenses) njhopw;gLfpd;wd vd;gijf; fye;JiuahLthu;.

 ,irTf;Fupa epu;g;gPldj;ij (Adaptive immunity) tiuaiw nra;thu;.

 ,irTf;Fupa  epu;g;gPldj;jpd; ,U tifahd J}z;lw;NgWfisg; ngaupLthu;.

 ,irTf;Fupa epu;g;gPldj;jpy; cldPUf;Fupa J}z;lw;NgW(Humoral  immunity)

vd;why; vd;d vdf; Fwpg;gpLthu;

 ,irTf;Fupa epu;g;gPldj;jpy; fyj; jLg;ghw;wYf;Fupa epu;g;gPld J}z;lw;NgW

(Cell mediated  immunity) vd;why; vd;d vdf; Fwpg;gpLthu;.

 gpwnghUnsjpupahf;fpfs;> gpwnghUnsjpupfs; vd;gtw;iwr; RUf;fkhf tpgupg;ghu;.

 epu;g;gPldj;jpy; T -  epzePu;f;Fopak;>  B - epzePu;f; Fopak; vd;gtw;wpd; tfpghfj;ij

tptupg;ghu;.

 ,aw;ifahfg; ngw;w epu;g;gPldj;Jf;Fk; ke;jkhfg; ngw;w epu;g;gPldj;Jf;FkpilNa

cs;s NtWghl;il cjhuzj;Jld; NtWgLj;Jthu;.

 xt;thik vd;w gjj;ijr; RUf;fkhf tptupg;ghu;.

 Raepu;g;gPld Neha;fs; (Anti immune diseases)> epu;g;gPldf; Fiwghl;L (Im-

mune deficiency diseases) Neha;fSf;F ,ilNaahd NtWghl;ilr; RUf;fkhf

tptupg;ghu;.

 xt;thik> Raepu;g;gPld Neha; (Anti - immuned diseases) epu;g;gPld Fiwghl;L

Neha;fSf;fhd Vw;Gila fhuzq;fisf; Fwpg;gpLthu;.
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 tiff;Fupa xt;thikf; Fzq;Fwpfisf; Fwpg;gpLthu;.

 %l;Lthjk;> Diabetes mellitus, tif ePupopT> Multiple Sclerosis vd;gtw;iw

Raepu;g;gPld Neha;f;Fupa (Anti immune diseases) cjhuzq;fshff; $Wthu;.

 kdpjdpd; jg;gpg; gpioj;jypy; (survival) epu;g;gPldj; njhFjpapd; Kf;fpaj;Jtj;ij

nkr;Rthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 epu;g;gPldk; vd;Dk; gjj;ij mwpKfg;gLj;j rpy epfo;TfisAk; cjhzuq;fis

Ak; gad;gLj;jy;.

 cs;shu;e;j epu;g;gPldj;Jf;fhd cjhuzq;fisr; Nrfupg;gjw;F khztUf;F

topfhl;Ljy;.

 jw;ghJfhg;Gfis mfj; jw;ghJfhg;Gfs;> Gwj; jw;ghJfhg;Gfs; vdg; ghFgLj;jpf;

fye;Jiuahliy elhj;Jjy;.

 Gwj; jw;ghJfhg;Gfs; - Njhy;> rPjnkd;rt;T> Rug;Gfs;

 mfj; jw;ghJfhg;Gfs; - jpd;Fopar;nray;> Ez;zq;fpnajpu;g;Gg; Gujq;fs;>

mow;rpjU J}z;lw;NgW> ,aw;ifahd nfhy;Yk; fyq;fs;.

 ,irTf;Fupa epu;g;gPldj;ij tpsf;f cjhuzq;fisg; gad;gLj;jy;.

 ngw;w epu;g;gPldj;jpd; ntt;NtW tiffspy; fye;Jiuahliy elhj;jy;.

 gpwnghUnsjpupahf;fpfs;> gpwnghUnsjpupfs;> epzePu;f;Fopaq;fis mwpKfg;

gLj;jy;.

 cldPUf;Fupa epu;g;gPldj; J}z;lw;NgW> fyj;jLg;ghw;wYf;Fupa epu;g;gPldj;

J}z;lw;NgW vd;gtw;iwg; gad;gLj;jp ,aw;ifahfg; ngw;w epu;g;gPldk;>

nraw;ifahfg; ngw;w epu;g;gPldk; vd;gtw;iw mwpKfg;gLj;Jk; fye;Jiuahliy

Kd;ndLj;jy;.

 ,aw;ifahf kw;Wk; nraw;ifahfg; ngw;w epu;g;gPldq;fis capu;g;ghd kw;Wk;

capu;g;gw;w vdg; gpupj;J cjhuzq;fSld; tpsf;Fjy;.

 xt;thik gw;wpf; fye;Jiuahly;.

 Raepu;g;gPld Neha;fis cjhuzq;fSld; fye;Jiuahly;.

 epu;g;gPldf; Fiwghl;L Neha;fs; gw;wpf; fye;Jiuahly;.

 xt;thik> epu;g;gPldf; Fiwghl;L Neha;fs;> Kw;fhg;G eltbf;iffis

cs;slf;fp xg;giliag; g+u;j;jp nra;Ak;gb khztiu mwpTWj;jy;.
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fzpg;gPLk; kjpg;gPLk;:

 khztu;fspd; xg;giliag; gpd;tUk; epajpfisg; gad;gLj;jpf; fzpg;gPL

nra;jy;.

 Neuj;jpw;F xg;gilj;jy;

 g+uzj;Jtk;

 jfty;fspd; nrk;ik

 Nghjpa jfty;fs;

 jfty; Mjhuq;fspd; gad;ghL
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Nju;r;rp 5.5.0: gpurhuzr; rPuhf;fy; kw;Wk; fopj;jiy Njbaha;thu;.

Nju;r;rp kl;lk; 5.5.1: mDNrgj;jpw;Fk;  fopTg;  gjhu;j;jq;fSf;Fk; ,il

apyhd njhlu;Gfisg;  gupNrhjpg;ghu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 gpurhuzr; rPuhf;fk; vd;why; vd;d vd;gijf; Fwpg;gpLthu;.

 fopj;jy; vd;why; vd;d vd;gijf; Fwpg;gpLthu;.

 tpyq;Ffspd; jg;gpg; gpioj;jYf;F gpurhuzr; rPuhf;fk;> fopj;jy; vd;gdtw;wpd;

Kf;fpaj;Jtk; kw;Wk; Njit vd;gdtw;iwj; njhlu;GgLj;jpf; $Wthu;.

 mDNrg fPo;g;gilfs;> fopT tpisnghUl;fs; vd;gtw;Wf;fpilahd njhlu;ig

tptupg;ghu;.

 iejurd; fopT tpisnghUl;fis ngaupLthu;.

 iejurd; fopT tpisnghUl;fSf;Fk; mq;fpfs; thOk; #oYf;Fk; ,ilapyhd

njhlu;ig tptupg;ghu;.

 gy;NtW iejurd; fopTg;nghUl;fis ntspNaw;Wk; mq;fpfSf;fhd

cjhuzq;fisf; Fwpg;gpLthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 gpurhuzr; rPuhf;fy; kw;Wk; fopj;jypd; Njit> Kf;fpaj;Jtk; gw;wpf; fye;Jiu

ahLjy;.

 tpyq;FfspilNa fhzg;gLk; gpurhuzr; rPuhf;fy;> rthy;fs; kw;Wk; nghwp

Kiwfs; gw;wpf; fye;JiuahLjy;.

 fopT tpisnghUl;fis mwpKfg;gLj;jy;.

 fPo;g;gil mDNrgj;jpw;Fk; mDNrg tpisnghUl;fSf;Fk; ,ilNaAs;s

,ilj; njhlu;Gfis tpsf;Fjy;.

 iejurd; fopT tpisnghUl;fis mwpKfg;gLj;jy;.

 cjhuzq;fSld; fopT tpisnghUl;fs;> thoplk; vd;gtw;iwj; njhlu;GgLj;jp

fhl;rp mspg;igr; nra;tjw;F khztu;fSf;F topfhl;ly;.

fzpg;gPLk; kjpg;gPLk;:

 khztu;fspd; fhl;rp mspg;igg; gpd;tUk; epajpfisg; gad;gLj;jpf; fzpg;gPL

nra;jy;.

 fhl;rp mspg;Gj; jpwd;

 jfty;fspd; nrk;ik

 njhlu;Gfs;

 NeuKfhikj;Jtk;
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Nju;r;rp kl;lk; 5.5.2: mq;fpfspd; fopj;jy; fl;likg;Gfspd; gy;tifikia

EZfp Muha;thu;.

ghlNtisfs;: 04

fw;ww; NgWfs;:

 cjhuzq;fisf; nfhz;L tpyq;Ffspy; fhzg;gLk; NtWgl;l fopj;jy;

fl;likg;Gfisg; gl;baypLthu;.

 tiuglq;fis / tupg;glq;fisg; gad;gLj;jp tpyq;Ffspd; NtWgl;l fopj;jy;

fl;likg;Gfis ,dq;fz;L ngaupLthu;.

cj;Njr fw;gpj;jy; - fw;wy; nrad;Kiw:

 tpyq;F ,uhr;rpaj;jpy; fhzg;gLk; ntt;NtW fopj;jw; fl;likg;Gf;fspd;

glq;fis khztuplk; nfhLj;J> fye;Jiuahb> ,dk; fhzr; nra;jy;.

cly;Nkw;gug;G> RUq;fj;jf;f Gd;ntw;wplq;fs;> Rthiyf;fyq;fs;> fopePufk;>

ky;gPrpad; rpWFoha;fs;> gRk;Rug;gpfs; /  czu;nfhk;Gr; Rug;gpfs;> tpau;itr;

Rug;gpfs;> cg;Gr; Rug;gpfs; (fopj;jy; fl;likg;Gfspd; Ez;fl;likg;G tpguq;fs;

Njitapy;iy)

 nghUj;jkhd cjhuzq;fisg; gad;gLj;jp> mq;fpfspy; fhzg;gLk; fopj;jw;

fl;likg;Gfspd; gy;tifik njhlu;ghd Fwpg;Gfis vOjr; nra;jy;.

fzpg;gPLk; kjpg;gPLk;:

 khztu;fis tha;nkhopg; guPl;;ir %yk; fzpg;gPL nra;jy;.
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Nju;r;rp kl;lk; 5.5.3: kdpj rpWePu;j;njhFjpapd; nkhj;jf; fl;likg;igAk;

njhopw;ghl;ilAk; EZfp Muha;thu;.

ghlNtisfs;: 09

fw;ww; NgWfs;:

 kdpj rpWePu;j;njhFjpapd; gFjpfisg; gl;bay;gLj;Jthu;.

 kdpj rpWePu;j;njhFjpapd; NtWgl;l gFjpfspd; gpujhd njhopy;fisf; $Wthu;.

 rpWePufj;jpd; miktplk;> rpWePufj;Jld; njhlu;ghd FUjp tpepNahfk; vd;g

tw;iw tpgupg;ghu;.

 rpWePufj;jpd; nkhj;jf; fl;likg;ig tpgupg;ghu;.

 FUjp kapu;j;Jisf;Foha;fSldhd rpWePufj;jpapd; fl;likg;ig tpsf;Fthu;.

 rpWePuhf;fr; nrad;Kiwapd; %d;W gbiaf; $Wthu;.

 rpWePufj;jpy; rpWePuhf;f cw;gj;jpr; nra;Kiwia tptupg;ghu;.

 rpWePufj;jpd; njhopw;ghl;by; ADH, my;nl];jNuhd; XNkhd;fspd; gq;iff;

fhl;lg; gha;r;rw; Nfhl;Lg; glj;ij fl;bnaOg;Gthu;.

 gpujhd xUrPu;j;jplepiy Ngzy; mq;fkhf rpWePufj;jpd; tfpghfj;ijf;

Fwpg;gpLthu;.

 kdpj rpWePu;j; njhFjpAld; njhlu;ghd xOq;fPdkhf rpWePu;g;igf;fy;>

rpWePuff;fy; kw;Wk; CKDu Nghd;wtw;iwf; $Wthu;.

 rpWePu;g;igfy;> rpWePuff; fy; vd;gd Vw;gLtjw;fhd fhuzq;fisAk;

jtpu;g;gjw;fhd jLg;G eltbf;iffisAk; Fwpg;gpLthu;.

 rpWePuf nraypog;G> mjw;fhd fhuzq;fs; Eifg;G (dialysis) vd;gtw;iw

tpsf;Fthu;.

 CKDu  vd;why; vd;d vd;gij tpsf;fp> mJ Vw;gLtjw;F mDkhdj;jpw;Fupa

fhuzq;fisf; fye;JiuahLthu;.

 rpWePu;j;njhFjpia ed;dpiyapy; NgZtjd; Kf;fpaj;Jtj;ij kjpg;ghu;.
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fw;gpj;jy; - fw;wy; nrad;Kiw:

 khjpupfs;> khjpupAUf;fs; Nghd;wtw;iwg; gad;gLj;jp> gpd;tUtdtw;iw

Kidg;GWj;jp nghUj;jkhd tiuglq;fSld; khztu;fs; jkJ Fwpg;Gfisj;

jahupf;Fk;gb mwpTWj;jpf; fye;Jiuahliy elhj;jy;.

 kdpj rpWePu;j;njhFjpapd; gpujhd gFjpfs;

 rpWePufj;jpapd;  fl;likg;Gf;FupaJk;  njhopw;ghl;Lf;FupaJkhd  myfhfr;

rpWePufj;jpapd; EZf;Ff;fhl;bf;Fupa fl;likg;G

 rpWePufj;jpd; fl;likg;Gf;Fupa ,irthf;fj;ijj; njhopYld; njhlu;GgLj;jy;.

 rpWePuhf;fr; nrad;Kiw - mjPj tbfl;ly;> Nju;Tf;Fupa kPs mfj;JwpQ;ry;>

Ruj;jy;.

 rpWePuhf;fr; nrad;Kiwapy; ADH,  my;nl];jNuhd; vd;gtw;wpd; gq;if

tpgupj;jy;.

 xUrPu;j;jplepiyiag; NgZk; mq;fkhfr; rpWePufj;jpd; njhopy;fisf; fye;Jiu

ahly;. (gpurhuz rPuhf;fk;> FUjpf; fdtsitf; fl;Lg;gLj;jy;> FUjp pH

rPuhf;fk;> vupj;jpNuhnghapw;wpd; kw;Wk; nwdpidr; Ruj;jy;> FUjp mKf;fj;ijf;

fl;Lg;gLj;jy;)

 xOq;fPdq;fs; (rpWePu;g;ig kw;Wk; rpWePuff; fw;fs;> ehl;gl;l rpWePuf Neha;fs;)>

jLg;G eltbf;iffs; vd;gtw;iw cs;slf;fp rpw;NwL jahupf;Fk;gb khztiug;

gzpj;jy;.

 CKDu  vd;why; vd;d vd;gij tpsf;fp> mJ Vw;gLtjw;fhd mDkhdj;Jf;Fupa

fhuzq;fisf; fye;Jiuahly;.

fzpg;gPLk; kjpg;gPLk;:

 khztupd; rpw;Nwl;ilg; gpd;tUk; epajpfisg; gad;gLj;jp fzpg;gPL nra;jy;.

 jfty;fspd; nrk;ik

 Nghjpa jfty;fs;

 jfty;fspd; nghUj;jg;ghL

 fhl;rpg;gLj;Jk; tbtk;
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fw;wy; - fw;gpj;jy; nrad;Kiw

khztu; ikar; nraw;ghLfspD}lhff; $l;lhff; fw;wiy Nkk;gLj;Jk; tifapyhd

Nju;r;rpfis mbg;gilahff; nfhz;l fiyj; jpl;lq;fis mwpKfQ; nra;jNy

,d;iwa fy;tpapd; cyfshtpa eilKiwahFk;. ,e;j mZFKiwapd;NghJ

jdpahs; jpwd;fs;> r%fj;jpwd;fs; kw;Wk; csj;jpwd;fspd; tpUj;jpia Nkk;gLj;Jk;

nraw;ghLfspy; khztu;fs; capNuhl;lkhfr; nray; uPjpahf <LgLj;jg;gl Ntz;Lnkd

vjpu;ghu;f;fg;gLfpd;wJ. gpd;tUk; mk;rq;fs; typAWj;jg;gLfpd;wd.

(1) Ma;T$l cgfuzq;fisf; ifahsy; Nghd;wtw;wpy; khztu;fSf;F Neub

mDgtq;fisg; ngw;Wf; nfhs;s ,lkspAq;fs;.

(2) Njitahd re;ju;g;gq;fspnsy;yhk; ek;gfkhd %yhjhuq;fspD}lhfj;  jfty;

fisAk; mwpitAk; ngWtjw;F khztiu topg;gLj;Jq;fs;.

ghlrhiyf; nfhs;ifAk; epfo;r;rpj; jpl;lq;fSk;

(1) Fwpj;j fw;ww;NgWfis miltjw;fhfg; nghUj;jkhd ahNjDk; fw;wy; -

fw;gpj;jy; Kiwiag; gad;gLj;Jk; Rje;jpuk; MrpupaUf;F cz;L.

(2) xt;Nthu; myfpYk; vjpu;ghu;f;fg;gLk; mwpKiwf; $WfSld; njhlu;ghd

nrad;Kiwf; $Wfisj; njhlu;GgLj;jpf; ftdj;jpw; nfhs;sg;gLk;. mr;nrad;

Kiwf; $Wfs; jbj;j vOj;jpy; jug;gl;Ls;sd.

(3) khztupd; Mw;wy;fs; ,izg;ghltpjhdr; nraw;ghLfs;> Nkyjpf thrpg;Gr;

rhjdq;fs;> fzpdp cjtp topfw;wy; nkd;nghUs; Nghd;w fw;wy; - fw;gpj;jy;

rhjdq;fspd; gue;j gad;ghl;bd; Clhf Nkk;gLj;jg;glNtz;Lk;.

(4) fw;wiy tFg;giw Ntiyf;F mg;ghy; tpupTgLj;Jtjw;fhfTk;> khztuJ

rpwg;ghd Mw;wy;fis ntspg;gLj;Jtjw;fhfTk; khztiug; gpd;tUd Nghd;w

fiyj;jpl;l ,izr; nraw;ghLfspy; <LgLj;j vjpu;ghu;f;fg;gLfpd;wJ.

 capupaypd; gy;NtW mk;rq;fs; njhlu;ghfg; gapYtjw;fhd ghlrhiyr;

rq;fq;fs; kw;Wk; fofq;fisAk; jhgpj;jy;.

 capupay; Kf;fpaj;JtKila ,lq;fSf;Ff; fsg; gpuahzq;fs; nry;yYk;>

mtw;iwj; njhlu;e;J mwpf;iffs; jahupj;jYk;.

 ghlrhiyf; fz;fhl;rpfs; kw;Wk; Nghl;bfis xOq;F nra;jy;.

 rpwg;gwpQu;fs;> thz;ikahsu;fs; Nghd;w tsthsu;fisf; nfhz;L nghUj;j

khd jiyg;Gf;fspy; mjpjpfspd; tpupTiufis xOq;F nra;jy;.

 ghlrhiy ntspaPLfisj; jahupj;jy;. (Publications)

 tpthjq;fs;> tpQ;Qhd jpdk; Nghd;wtw;iw xOq;Fnra;jy;.

 capupaypd;  Nkk;ghl;Lf;fhfr;  nraw;gLk;  ntspthup  epWtdq;fSld;

njhlu;Gfis cUthf;fpf; nfhs;sy;.
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(5) Ma;T$l cgfuzq;fs; Nghd;wtw;iwg; ghlrhiyapYs;s cs;thup kw;Wk;

ntspthup tsq;fis toq;fp xj;jhir GuptJk; ghlrhiyapd; Kfhikapd;

nghWg;ghFk;.

(6) capupaYld; njhlu;Gila tifapy; ghlrhiyf; nfhs;ifiaAk; epfo;r;rpj;

jpl;lq;fisAk; tpUj;jp nra;tjw;fhfg; nghUj;jkhd Mrpupau;fisAk;

khztu;fisAk; cs;slf;fpa xU fkpl;bia mikj;Jf; nfhs;tJ tpUk;gj;

jf;fJ.

(7) ghlrhiyahdJ> khztuhy; gpd;gw;Wtjw;Fg; nghUj;jkhf xU Kd;khjpupahfg;

gzpahw;WtJ kpf Kf;fpakhdJ.

(8) nfhs;if ,yf;Ffis miltjw;fhfg; ghlrhiyahdJ gy;NtW tifg;gl;l

nraw;ghLfis cs;slf;fpajhf mjd; tUlhe;j epfo;r;rpj; jpl;lq;fis

tpUj;jp nra;J nfhs;Sjy; Ntz;Lk;. Fwpj;j tUlj;Js; Nkw;nfhs;Sk;

eltbf;iffisj; Jzptjw;fhfg; ghlrhiyahdJ Kd;Dupikfis ,dq;

fhzYk; Neuk; kw;Wk; ts tiuaiwfSld; njhlu;Gila tifapy; eil

Kiwr; rhj;jpaj;ijf; ftdj;jpw; nfhs;sYk; mtrpakhFk;.

fzpg;gPLk; kjpg;gPLk;

ghlrhiy kl;lf; fzpg;gPl;L epfo;r;rpj; jpl;lj;jpd; fPo; xt;nthU jtizf;Fnkd

epu;zapf;fg;gl;l Nju;r;rp> Nju;r;rp kl;lk; vd;gd cs;slq;Fk; tpjj;jpy; fzpg;gPl;Lf;

fUtpfis Mf;fuPjpahfj; jahupj;J eilKiwg;gLj;j Ntz;Lnkd vjpu;ghu;f;fg;

gLfpd;wJ.

,g;ghlj;jpl;lkhdJ juk; 13 ,d; ,Wjpapy; ,lk;ngWfpd;w Njrpa kl;lf; fzpg;gPlhd

f.ngh.j cau;jug; guPl;irf;FupajhfNt jahupf;fg;gl;Ls;sJ.

,g;guPl;irf;Fupa tpdhg;gj;jpuj;jpd; mikg;G> khjpup gw;wpa Njitahd tptuq;fs;

,yq;ifg; guPl;irj; jpizf;fsj;jpd; %yk; toq;fg;gLk;.


