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gzpg;ghsu; ehafj;jpd; nra;jp....

,ilepiyg; ghlrhiyfspy; 12Mk; 13Mk; juq;fspy; tptrha tpQ;Qhd ghlj;ijf;
fw;gpf;Fk; Mrpupau;fsJk; ,g;ghlj;ijf; fw;Fk; khztu;fsJk; gad;ghLf;fhf rPuhf
tupirg;gLj;jg;gl;l nra;Kiwr; nraw;ghLfs; jpul;nlhd;W ,Ug;gJ gaDilajhFk;.
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nraw;ghLfs; jpul;nlhd;wpid ntspaplf; fpilj;jik kfpo;r;rpf;FupajhFk;.
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rPuhff; ifasjf;f kw;Wk; Kfhik nra;aj;jf;f> Neu;ikahd kdg;gq;Ffisf
;nfhz;l vjpu;fhyr; re;jjpNa Njitahf cs;sJ. vdNt RNjr> r%f> nghUshjhu>
kw;Wk; ciog;Gj; NjitfSf;Fk;> epiwNawhd tptrha mgptpUj;jpf;Fk;
<LnfhLf;fj;f;fthwhd mbg;gil mwpitAk; jpwd;fis tpUj;jp nra;J nfhs;sr;
re;ju;g;gkspj;jNy ,g;ghlj;jpd; vjpu;ghu;g;ghFk;. vdNt> ,jd; %yk; ghlk; njhlu;ghd
nra;Kiw fw;ifia KiwikahdthW elj;jpr;nry;y Mtd nra;ag;gl;Ls;sJ.

mwpit ikakhff;nfhz;l nghUshjhu mgptpUj;jpg; ghijapy; eilNghLfpd;w>
Jupj nghUshjhu tpUj;jpia ,yf;fhff; nfhz;l ,yq;ifapd; kdpj ts
tpUj;jpf;fhf> Gjpa njhopDl;g mwpTf; fUT+yk; Njitahf cs;s xU fhyg;gFjpapy;>
mj;Njitapid xU Fwpj;j msTf;NfDk; <Lnra;Ak; Nehf;Fld; Njrpa fy;tp
epWtf> tpQ;Qhd> njhopDl;gg; gPlj;ijr; Nru;e;j njhopDl;gf; fy;tpj; JiwapdUk;>
KLj;jhsu; FOTk; ,r;nra;Kiwr; nraw;ghLl;Lj; jpul;ilj; jahupg;gjw;fhd
Kaw;rpiag; ghul;Lfpd;Nwd;.

fhyepjp. uP. V. Mu;. N[. FzNrfu

gzpg;ghsu; ehafk;

Njrpaf; fy;tp epWtfk;.
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gpujpg; gzpg;ghsu; ehafj;jpd; nra;jp...

fy;tpg; nghJj; jhuju cau;ju tptrha tpQ;Qhd ghlj;Jf;fhf nra;dKiwr;
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topg;gLj;Jtjy; kw;WnkhU Nehf;fkhf> jpwd;fisr; rupahfg; ngWtjw;Fk;
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topg;gLj;jyhFk;. vdNt ,r; nrad;Kiwr; nraw;ghLl;L; jpul;bd;
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gq;fspg;Gr; nra;tjw;F Njitahd topfhl;liy tptrha tpQ;Qhdg; ghlj;jpd;

Clhf toq;f KbAk; vd;gJ vkJ vjpu;ghu;g;ghFk;.

vk;.vt;.v];.gP. [atu;jd

gpujpg; gzpg;ghsu; ehafk;

tpQ;Qhd njhopDl;gg; gPlk;

Njrpa fy;tp epWtfk;.
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1

nra;Kiwr; nraw;ghL: 01 : kiotPo;r;rpia mse;J tUlhe;j

kiotPo;r;rpiaf; fzpj;jy;

Nju;r;rp kl;lk; : 2.3

cj;Njr ghlNtisfs; : 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² kiot Po ; r ; r pia msf ;fg ;  gad ; gLk ;

cgfuzq;fisg; gl;baw;gLj;Jthu;

² kiokhd pa pd ; gFj pfis ,dq ;fz;L

ngaupLthu;.

² kiokhd pia ru pahf ,lg ; gLj ; j p

thrpg;Gf;fisg; ngWthu;.

² ngwg;gl;l juTfisg; gad;gLj;jp> khjhe;j

kiotPo;r;rpiaAk; tUlhe;j kiotPo;r;rpiaAk;

tiughf;Fthu;.

² kiotPo;r;rpj; juTfis cau mstPlhfTk;

fdtsT mstPlhfTk; Fwpg;gpLthu;.

Njitahd cgfuzq;fSk; nghUs;fSk;

² gjpTnra;ah tif kiokhdp

² msf;FQ; rhb

² tiuGj; jhs;

Kiwapay; ( ² gjpT nra;ah tif kiokhdpia mtjhdpj;J>

gFjpfis ,dq;fz;L nfhs;Sq;fs;.

² mk;kiokhdpiar; rupahd ,lj;jpy; itAq;fs;.

² jpdrup fhiy 8.30 kzpf;F tpNrl tif

msf;Fk; rhbiag; gad;gLj;jp> kiotPo;r;rpia

mse;J nfhs;Sq;fs;.

Gdy;

ntspg;ghj;jpuk;

kioePu; NrUk;
cl;ghj;jpuk;

epykl;lk;

nfhq;fpuPw;W mj;jpthuk; 600x600x600mm



2

² kiotPo;r;rpia msg;gjw;fhf gbtFf;if

nra ;ag ;gl ;l tpNrlkhd msf ;FQ ;rhb

,y;iynadpy;> kiokhdpapy; Nru;e;Js;s  ePupd;

msit  fdtsthf mse;J nfhs;Sq;fs;.

gpd;du; mjid cau mstPlhff; fzpj;Jf;

nfhs;Sq;fs;. mjw;fhfg; gpd;tUk; rkd;ghl;ilg;

gad;gLj;Jq;fs;.

2

v
h = 

πr

h = kiotPo;r;rpg; ngWkhdk; cau mstPlhf

 r = kiokhdpapdJ Gdy; thapd; Miu (cm)
v = kiokhdpapDs; Nru;e;j ePupd; fdtsT (cm3)

² mj;juTfis ml;ltiznahd;wpy; gjpT

nra;Aq;fs;.

² khjhe;j kiotPo;r;rpiaf; fzpj;jwpAq;fs;.

² ngw;w khjhe;j kiotPo;r ;r pj ; juTfis

tiughf;Fq;fs;.

² tUlhe;j kiotPo;r;rpiaf; fzpj;jwpAq;fs;.

mtjhdpg;Gf;fhd topfhl;ly; (

² ngwg;gl;l juTfisg; gpd;tUkhwhd

ml;ltizapy; gjpT nra;Aq;fs;.

       nkhj;j kiotPo;r;rp =

² ,t;thwhf nkhj;j kiotPo;r;rp msitf; fzpj;J

xU tUl fhyj;jpy; fpilj;j kiotPo;r;rp

msit> gpd;tUkhW tiughf;Ff.

1

2

3

-

-

-

-

30

31

jpfjp          ehshe;j kiotPo;r;rp ^mm&



3

kiotPo;r;rp

      mm

                                                                                                            khjq;fs;

      r  ng  kh  V  Nk  a+  a+  M  nr  x  e  b

                                 khjq;fs;

khjhe;j kiotPo;r;rpiaf; fhl;Lk; ryhif tiuG

KbG ( tiugpd; JizAld; gpuNjr kiotPo;r;rpf; Nfhyk;>

gapu;r;nra;ifg; Nghfq;fs;> gapuplj;jf;f gapu;fs;

vd;gd gw;wpa fUj;Jf;fis Kd;itAq;fs;.

tpNrl tplaq;fs; ( ² kiokhd pa py ;  cs ;s J}R >  mOf ;F

Nghd;wtw;iw ePf;Fq;fs;.

² kiokhdpapy; xOf;F cz;lh vdr; NrhjpAq;fs;.

² kiokhdpia itg;gjw;fhf jpwe;jntspahd

Xu; ,lj;ijj; njupT nra;J nfhs;Sq;fs;.

² fl;llq;fs;> NtW jilfs; Nghd;wit fhzg;gbd;

mtw;Wf;F mg;ghy; mtw;wpd; cauj;ijg; Nghd;W

,uz;L klq;F J}uj;jpy; epykl;lj;jpy; ,Ue;J

30cm cauj;jpy; kiokhdpapd; Gdy;tha;

mikAkhW itj;jy; Ntz;Lk;. vdpDk;>

thdpiy mtjhd epiyaj;jpDs; gpuhzpfs;

GFk; rhj;jpahg;ghL cs;sjhapd;> epykl;lj;jpy;

,Ue;J Vwj;jho 40cm cauj;jpy; mikAkhW

itg;gJ nghUj;jkhdJ.

>

>
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nra;Kiwr; nraw;ghL - 02 : tspkz;ly ntg;gepiyia mstply;

Nju;r;rp kl;lk; ( 2'3

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² ehshe ; j ntg ; ge piyia msf ;fg ;

gad ; gLj ;jg ; gLk ;  cgfuzq ;fisg ;

gl;baw;gLj;Jthu;.

² mt;Tgfuzq;fisg; gad;gLj;jp ngwg;gl;l

juTfis mwpf;ifg;gLj;Jthu;.

² ruhrup khjhe;j ntg;gepiyiaf; fzpg;gpLthu;.

² tUlhe;j ntg;gepiyia tiuGgLj;Jthu;.

Njitahd cgfuzq;fSk; nghUs;fSk;(

² cau;T> ,opT ntg;gkhdp my;yJ cau;T

ntg;gkhdp> ,opT ntg;gkhdp

² tiuGj;jhs;

Kiwapay; ( ² jug;gl;l ntg;gkhdpia mtjhdpj;Jg;

gFjpfis ,dq;fhZq;fs;.

² ,t;Tgfuzj;ij jPtd;rd; jpiuapDs; itj;Jf;

nfhs;Sq;fs;.

² jpdKk; K.g. 08.30 kzpf;F ntg;gkhdpapd;

thrpg;igg; ngWq;fs;.

² Fwpg;gpl;l ehspd; cau;T>  ,opT  ntg;gepiyg;

ngWkhdq;fisf; $l;b ,uz;lhy; tFj;J me;j

ehSf;Fupa ruhrup ntg;gepiyiaf; fzpAq;fs;.

,opT ntg;gkhdp

cau;T -

ntg;gkhdp
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² khjhe;j ruhrupg; ntg;gepiyiaf; fzpj;Jf;

nfhs;Sq;fs;.

² khjhe ;j ntg ;gepiyg ; ngWkhdq;fis

tiughf;Fq;fs;.

mtjhdpg;Gf;fhd topfhl;ly; :² ngw;w juTfis gpd;tUkhwhd ml;ltizapy;

gjpT nra;Aq;fs;.

    jpfjp       ehSf;Fupa ruhrup ntg;gepiy

       khjhe;j ntg;gepiy

khjj;jpd; ehs;fspd; ntg;gepiyg;
ngWkhdq;fspd; $l;Lj;njhif

ruhrup khjhe;j ntg;gepiy  =
khjj;jpd;  ehl;fspd; vz;zpf;if

² tUlj;jpy; ruhrup khjhe;j ntg;gepiyg;

ngWkhdq;fisg; gpd;tUkhW tiughf;Ff.

 ruhrup

       khjhe;j

       ntg;gepiy

r ng kh V Nk a+ a+ M nr x e b

khjq;fs;

ruhrup khjhe;j ntg;gepiyg; ngWkhd tiuig tiutjw;fhd rl;lfk;

KbG ( ePq;fs; tiue;j tiuig mbg;gilahff; nfhz;L>

cq;fs; g puNjrj ;j pd ; ntg ;ge piy gw ;w pa

fUj;Jf;fis Kd;itAq;fs;.

1
2
3
-
-
-
-
30
31

>

>
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nra;Kiwr; nraw;ghL  03 ( tspkz;ly rhuPug;gjidj; Jzpjy;

Nju;r;rp kl;lk; ( 2'3

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² tspkz;ly rhuPug;gjidj; Jzptjw;fhfg;

gad;gLk; cgfuzq;isg; gl;baw;gLj;Jthu;.

² <u - cyu; Fkpo; ntg;gkhdpapd; gFjpfis

,dq;fz;L ngaupLthu;.

² mt;Tgfuzj;ijg; gad;gLj;jp tspkz;ly

rhuPug;gjidj; Jzptjw;fhd thrpg;Gf;fisg;

ngWthu;.

² mse;J ngw;w thrpg ;Gf;fisf; nfhz;L

tspkz;ly rhuPug;gjidf; fzpg;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk;(

² <u> cyu; Fkpo; ntg;gkhdp

² rhuPug;gjd; ml;ltiz

Kiwapay; ( ² jug;gl;Ls;s <u - cyu;Fkpo;  ntg;gkhdpia

mtjhd pj ;J  gFj pfis ,dq ;fz ;L

nfhs;Sq;fs;.

² <u- cyu; Fkpo; ntg;gkhdpia jPtd;rd;

kiwg;gpDs; rupahf itAq;fs;.

<u - cyu;

ntg;gkhdp
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² ehshe;jk;  08:30 kzpf;Fk; 15:30  kzpf;Fkhf

ehnshd;Wf;F ,uz;L jlitfs; tPjk;

thrpg;Gf;fisg; gjpT nra;Aq;fs;.

² thrpg;igg; ngw;w jpfjpf;F vjpNu thrpg;igg;

gjpT nra;f.

² ngw;w thrpg;Gf;fisAk;> jug;gl;Ls;s rhuPug;gjd;

ml;ltiziaAk; gad;gLj;jp> rhuPug;gjidf;

fzpj;jwpAq;fs;.(rhuPug;gjd; ml;ltiz <u -

cyu; Fkpo; ntg;gkhdpAld; toq;fg;gLk;.

mt;tl;ltiz  ,y;iyNay;>  ,q;F jug;gl;Ls;s

ml;ltiz 3.1 Ig; gad;gLj;Jq;fs;.)

² nra;Kiwj; jpul;by; gpd;tUk;  juTfisg; gjpT

nra;J> jug;gl;Ls;s cjhuzj;jpw;fika

rhuPug;gjidj; JzpAq;fs;.

mtjhdpg;Gf;fhd topfhl;ly;:

        cyu;Fkpo; ntg;gkhdp thrpg;G = dt

<uf;Fkpo; ntg;gkhdp thrpg;G = wt

thrpg;Gf;fspuz;Lf;Fk; ,ilapyhd tpj;jpahrk; = d wt - t

rhuPug;gjid fzpj;jy; - cjhuzk;:

cyu;Fkpo; ntg;gkhdp thrpg;G =   o30 C

<uf;Fkpo; ntg;gkhdp thrpg;G =   o28 C

thrpg;Gf;fspuz;Lf;Fk; ,ilapyhd tpj;jpahrk; =   30 - o28 C

=   o2 C

ntg;gepiy tpj;jpahrj;jpw;fika rhuPug;gjd; =  85%

KbG ( ngw;w thrpg;Gf;fisf; nfhz;L rhuPug;gjd; gw;wpa

fUj;Jf;fis Kd;itAq;fs;.

tpNrl tplaq;fs;( ² thdpiy mtjhdpg;G mynfhd;wpy;> ntg;gepiy>

rhu Pug ;gjd; Mfpatw;iw msg;gjw ;fhd

cgfuzq;fs;>jPtd;rd; jpiuapDs;NsNa

itf;fg;gl;Lk;. jPtd;rd jpiu ghlrhiyapy;

,y;iynadpy;> Ma;T$lj;jpDs; jhq;fpg;

gyifnahd;wpy;  ,t;Tgfuzq;fisg;  nghUj;jp

itj;J> thrpg;Gf;fisg; ngWq;fs;.
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3.1 <u - cyu;Fkpo; ntg;gkhdpfspd; thrpg;Gf;fisf; nfhz;L> rhuPug;gjid fzpg;gjw;fhfg;

gad;gLj;jg;gLk; ml;ltiz

8.0

61
61
60
60
59
59
58
58
57
56
56
55
54
54
53
52
51
50
49
48
47
48
45
44
42
41
39
38
36
35
33
31
29
26
24
21
18
16
12

9
5
2

7.5

63
63
62
62
62
61
61
60
59
59
58
58
57
55
55
55
54
53
52
51
50
49
48
47
45
44
43
41
40
38
36
34
32
30
28
26
23
20
17
14
11
7
3

7.0

56
65
63
64
64
63
63
62
62
61
61
60
59
59
58
57
56
56
55
54
53
52
51
50
49
47
46
45
43
42
40
38
36
34
32
30
28
25
22
19
16
13

9
5

6.5

68
67
67
66
66
66
65
65
64
61
63
63
62
61
61
60
59
58
58
57
56
55
54
53
52
51
50
48
47
45
44
42
41
39
37
35
32
30
27
25
22
18
15
11

6.0

70
70
69
69
68
68
68
67
67
66
66
65
65
64
63
63
62
61
61
60
59
58
57
56
55
54
53
52
51
49
48
46
45
43
41
39
37
35
32
30
27
24
21
18
14

5.5

72
72
71
71
71
70
70
70
69
69
68
68
67
67
66
65
65
64
64
63
62
61
60
60
59
58
57
56
54
53
52
50
49
47
46
44
42
40
38
35
33
30
27
24
21

5.0

74
74
74
73
73
73
72
72
72
71
71
70
70
69
69
68
68
67
67
66
65
65
64
63
62
61
60
59
58
57
56
55
53
52
50
49
47
45
43
41
38
36
33
31
28
24

4.5

77
77
76
76
76
75
75
75
74
74
73
73
73
72
72
71
71
70
70
69
68
68
67
66
66
65
64
63
62
61
60
59
58
56
55
53
52
50
48
46
44
42
40
37
34
31

4.0

79
79
79
78
78
78
78
77
77
77
76
76
76
75
75
74
74
73
73
72
72
71
70
70
69
68
68
67
66
65
64
63
62
61
60
58
57
55
54
52
50
48
46
44
41
39
36

3.5

83
81
81
81
81
80
80
80
80
79
79
79
78
78
78
77
77
76
76
75
75
74
74
73
73
72
71
71
70
69
68
67
66
65
64
63
62
61
59
58
56
54
52
50
48
46
44

3.0

84
84
84
83
83
83
83
83
82
82
82
82
81
81
81
80
80
80
79
79
78
78
77
77
76
76
75
75
74
73
73
72
71
70
69
68
67
66
65
63
62
61
59
57
55
53
51
49

2.5

87
86
86
86
83
86
86
85
85
85
85
84
84
84
84
83
83
83
83
82
82
81
81
81
80
80
79
79
78
78
77
76
76
75
74
73
72
71
70
69
68
67
66
64
63
61
59
57

2.0

89
89
89
89
89
88
88
88
88
88
88
87
87
87
87
87
86
86
86
86
85
85
85
84
84
84
83
83
82
82
81
81
80
80
79
78
78
77
76
75
74
73
72
71
70
69
67
66
64

1.5

92
92
92
92
91
91
91
91
91
91
91
91
90
90
90
90
90
89
89
89
89
89
88
88
88
88
87
87
87
86
86
86
85
85
84
84
83
83
82
81
81
80
79
78
77
76
75
74
73

1.0

94
94
94
94
94
94
94
94
94
94
94
94
94
93
93
93
93
93
93
93
93
92
92
92
92
92
91
91
91
91
91
90
90
90
89
89
89
88
88
87
87
86
86
85
85
84
83
83
82
81

WIaKFj
fjki

úh,s 
n,anfha 
WIaK;ajh

    <u-cyu; Fkpo;
      ntg;gepiy
       tpj;jpahrk ;cyu; Fkpo;

ntg;gepiy
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nra;Kiwr; nraw;ghL 04 ( kz;zpd; gf;fj;Njhw;wj;ij Muha;jy;.

Nju;r;rp kl;lk; ( 3'1

cj;Njr ghlNtisfs; ( 01

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² kz; gf;fj;Njw;wj;ij tiue;J mjd; gilfis

,dq;fhz;ghu;.

² kz; gf;fj;Njhw;wj;jpd; ntt;NtW tyaq;fspy;

cs;s NtWghLfisf; $Wthu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (
² cUf;F msTehlh

² mythq;F

Kiwapay; :

² kz; gf;fg;ghu;itia mtjhdpg;gjw;F cfe;j

,lj;ijj; njupTnra;J nfhs;f. ,jw;F kz;

ntl;bafw;wg;gl;l kz;jpl;L my;yJ 150cm x 150
cm mstpy; kz; mfw;wg;gl;l xU Fopiaj; njupT

nra;J nfhs;syhk;.

² kz;jpl;bd; ntl;LKfk; ehl;gl;ljhf ,Ue;jhy;

mythq;fpd; mfyg;gf;fj;jpdhy; kz;izr; rPtpafw;wp

ntl;LKfj;ijg; Gjpjhf;f Ntz;Lk;.

² kz; gf;fg;ghu;itapy; mtjhdpf;f Ntz;bad

tUkhW:

1. xt;nthU tyaj;jpdJk; epwj;ij mtjhdpj;jy;.

(ntWk; fz;Zf;Fg; GydhFk; tpjk;)

2. xt;nthU tyaj;jpdJk; Mok;.

3. tpNrl tplaq;fs; - gbff;fw;fs;> guw;fw;fs;

fhzg;gLjy;> 'fnghf;" fhzg;gLjy;.

4. Xuhz;L> gy;yhz;Lj; jhtuq;fspd; Ntu;fs;

CLUtpr; nrd;Ws;s Mok;.

5. jha;g;ghiwapd; jd;ik.

6. ePiu tbatpLk; Mw;wy;.

7. kz; ,ioaikg;G> kz; fl;likg;G gw;wpa

gUkl;lhd fUj;J.

cq;fSf;Fs;s trjpfSf;Nfw;g jfty;fisr;

Nrfupj;Jf; nfhs;Sq;fs;. ePq;fs; fw;w kz;

gf;fj;Njhw;wj;ij> tiff;Fupa kz; gf;fj;

Njw;wj;Jld; xg;gpl;L> mjpy; cs;s xw;Wik

Ntw;Wikfis vOJq;fs;.
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mtjhdpg;Gf;fhd topfhl;ly; : ePq;fs; ngw;Wf;nfhz;l jfty;fis rupahff;

Fwpj;Jf;  nfhs;Sq;fs;.  (kz; gf;fj;Njhw;wj;jpd;

gUkl;lhd Nfhl;Lg;glj;ij Kd;itAq;fs;.)

KbG ( ePq;fs; ngw;Wf;nfhz;l mtjhdpg;GfSf;F Vw;g

kz; gf;fg;ghu;itapd; ,ay;Gfs; gw;wpa

fUj;Jf;fis Kd;itAq;fs;.

tpNrl tplaq;fs; ( ² ntt;NtW g puNjrq ;fspy ; cs;s kz;

gf;fj;Njw;wj;jpd; gilfspd; jbg;Gf;F Vw;g

gf ;fj ;Njhw ;wj ;j pd ; Mok; NtWglyhk ; .

ePu;tbe;NjhLk; jd;ik> mlq;fpAs;s fdpaq;fs;

Mfpatw;Wf;F Vw;g epwk; NtWgl ,lKz;L.
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nrad;Kiwr; nraw;ghL  - 05 ( kz;khjpupapd; ePu;r;rjtPjk;> fsf;

nfhs;ssT> thlw;Fzfk;

vd;gtw;iwj;  jPu;khdpj;jy;

Nju;r;rp kl;lk; ( 3'2

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² kz;zpd; kz;zPu;r; rjtPjj;ijj; jPu;khdpg;ghu;.

² kz;zpd; fsf;; nfhs;ssitj; jPu;khdpg;ghu;.

² kz;zpd; epue;ju thlw; Fzfj;ijf; fzpg;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk; :

    kz;zpd; <uypg;Gr; rjtPjj;ijj; Jzptjw;fhf #

² kz; MTfhu;; (Soil Auger)

² Mtpahf;fw; jl;L

kz;zpd; fsf;nfhs;sitj; Jzptjw;fhf #

² kz; MTfhu; my;yJ mb mfw;wg;gl;l jfug;Ngzp

² ngj;jpupf; fpz;zk;

² nghypj;jPd; jhs;

² ,wg;gu; ehlh

² tbjhs;

² rpwpa kuf;Fw;wp

² $u;ikahd fj;jp

kz;zpd; epue;ju thlw;Fzfj;ij; Jzptjw;fhf#

² Kfit

² kzpr;rhb

² fWg;Gf; fljhrp

² #upafhe;jp tpj;Jf;fs; / nrt;te;jpg; g+ tpj;Jf;fs;

² tpj;Jf;fis Kisf;fr; nra;tjw;Fj; Njitahd rhbfs;

       nghJthd cs;sPLfs; (

² kz;khjpup

² fdyp

² ,uz;L jrk jhdq;fSf;F Jy;ypakhf epWj;njLf;ff;$ba

juhR

² cyu;j;jp (Desiccator)
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Kiwapay;  #

1. kz;zPu;r; rjtPjj;ijf; fzpj;jy;

² Gy;g+z;L> cf;fy; vd;gtw;iw mfw;wpa gpd; kz; MTfhuupd;

cjtpAld; kz; khjpupfisg; ngw;Wf; nfhs;sTk;. (kz;

MTf;fhupf;Fg; gjpyhf mb mfw;wg;gl;l jfug;Ngzpnahd;iwg;

gad;gLj;j KbAk;.)

² jfu cUisg; Ngzpapd; jpwe;j gFjpia kz; Nkw;gug;gpd; kPJ

itj;J mjd;kPJ xU gyifj;Jz;il itj;J mjidj;

jl;Lg;nghy;ypdhy; mbj;J my;yJ mOj;jp Ngzpia kz;zpDs;s

Gijf;fTk;.

² gpd;du;> Ngzpiar; Rw;wpAs;s kz;iz mfw;wp kz;Zld; $ba

Ngzpiaf; ftdkhf ntspNa vLf;fTk;.

² mt;tplj;jpypUe;J Ma;T$lj;jpw;F kz;khjpupiaf; nfhz;L

tUk;NghJ nghypj;jPd; ciwapdhy; my;yJ %bfshy; %bf;

nfhz;L tuNtz;Lk;. ,jdhy; kz;zpypUe;J ePu; MtpahjYk;>

tspapy; cs;s ePuhtp cwpQ;rg;gLtJk; jLf;fg;gLk;.

² fdypapDs; itf;Fk; ntWk; Mtpahf;fw; jl;il (rhbia) Kjypy;

epWj;Jf; nfhs;f. (m
1 
g)

² gpd; 50g kz;zpl;L kPz;Lk; epWj;Jf;nfhs;f (m
2 
g)

² kz;Zld; $ba Mtpahf;fw; jl;il fdypapDs; itj;J 1050C

tiu ntg;gepiyapy; khwhj; jpzpT ngwg;gLk; tiu ntg;gNkwWf.

ntg;gNkw;wpa gpd; kz;zpd; jpzpT (m
3 
g)

² gpd;tUk; Kiwapy; juTfisg; ngw;W fzpj;jy; nra;ag;gl Ntz;Lk;.

Mtpahf;fy; fpz;zj;jpd; jpzpT =  m
1 
g

Mtpahf;fy; fpz;zk; + <ukz;zpd; jpzpT =  m
2 
g

Mtpahf;fy; fpz;zk; + cyu;kz;zpd; jpzpT=  m
3 
g

ePupd; jpzpT =  (m
2 
- m

3 
g)

 ePupd; jpzpT
kz;zPupd; rjtPjk; =   x 100
(cyu;epiwf;Fr; rhu;ghf)  cyu; kz;zpd; jpzpT

2 3

3 1

(m - m )g
=   100%

(m - m )g

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2' kz;zpd; fsf; nfhs;ssitf; fzpj;jy;

² 10 cm  caukhd fy;tidR cUisapd; jpzpit mse;J nfhs;Sq;fs;.

(m
1 
g)

² cUisia nrq;Fj;jhf kz;zpd;kPJ itj;J cUisapd;kPJ

gyifia itj;J mjd; kPJ Rj;jpaypdhy; cUis kz;zpDs; GijAk;

tiu mbf;fTk;.

² gpd; cUisia mfw;wp cUisiar; #o  xl;bAs;s  kz;iz

$upa fj;jpapdhy; Ruz;b mfw;wp tplTk;. cUisapd;  Nkw;gFjp>

fPo;g;gFjp kl;lkhf ,Uf;fj;jf;fjhf fj;jpapdhy; Ruz;b tpLq;fs;.

² gpd; cUisiag; nghypj;jPd;  ciwapdhy; Rw;wp  my;yJ

tbjhshy; %b Ma;T$lj;jpw;F nfhz;L tuTk;. ,jd;%yk;

kz;zpy; cs;s ePu; MtpahtijAk;> kz;zpdhy; tspkz;lyj;jpy;

cs;s ePuhtp cwpQ;rg;gLtijAk; jLf;fyhk;.

² gpd;tUk; glj;jpy ; fhl;bathW tbjhspdhy; Rw;wg ;gl ;l

kuj;Jz;bd;kPJ itj;J ePUs;s ngj;jpupf; fpz;zj;jpy; itf;fTk;.

(Fwpg;G: ngj;jpupf;; fpz;zj;jpy; cs;s  ePupd; cauk; kuj;Jz;bd;

cauj;jpYk; Fiwthf ,Uf;f Ntz;Lk;)

² cUisapd; Nkw;Gwj;ij nghypjPd; fljhrpapdhy; %btpl

Ntz;Lk;.

² cUisapd; Nkw;GwkhfTs;s kz; <ukhf  khwpAs;sjhapd; kz;

fsf;nfhs;ssit mile;Js;sJ vdf;  fUjg;gLk;.  (,jw;F

%d;W ehl;fs; tiu Njitg;gLk;.)

² khwhj; jpzpT ngwg;gLk; tiu ePu;j;jhopapDs; gy Kiwfs; khwh

jpzpT ngwg;gLk; tiu itj;J> jpzpit mse;J nfhs;f. (m
2 
g)

² Mtpahf;fw; jl;bd; jpzpit epWj;Jf;nfhs;f (w
2 
g)

² o105 C ntg;gepiy nfhz;l fdypapDs; itj;J khwhj;jpzpT

ngwg;gLk; tiu ntg;gNkw;wp jpzpit msf;fTk;. (w
3 
g)

gpd;tUkhW juTfisg; ngw;Wf; fzpj;jiy Nkw;nfhs;sTk;.

cUisapd; jpzpT = m
1 
g

kapu;j;Jis ePupdhy; epuk;gpAs;sNghJ jpzpT = m
2 
g

(fsf;nfhs;ssT epiyapy;)

Mtpahf;fy; fpz;zj;jpd; jpzpT =  w
1
g

Mtpahf;fy; fpz;zk; + cyu; kz;zpd; jpzpT =  w
2
g

nghypj ;j Pd ; ciw

kz; nfhz;l cUis

 ePu;j;jhop (ngj;jpupf; fpz;zk;)

kuf ;Fw ;w p

(tbjhspdhy ;

Rw ;wg ;gl ;lJ.)
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kapuj;;JisePupdhy; epuk;gpAs;s
epiyapy; kz;zpYs;s ePupd; jpzpT

fsf;nfhs;ssT   =    x 100
    cyu; kz;zpd; jpzpT

kz;zpd; kapu;j;Jis ePupdhy; epuk;gpAs;s NghJs;s

jpzpT =  (m
2 
- m

1
)g

cyu;kz;zpd; jpzpT =  (w
2 
- w

1
)g

fsf;nfhs;ssTr; rjtPjk;
2 1 2 1

2 1

(m -m )-(w -w )g
=  × 100

(w -w )g

3' kz;zpd; epue;ju thlw; Fzfj;ijf; fzpj;jy;

² Vwj;jho 500g  kz;iz vLj;J rhbapDs; rpwpJ rpwpjhf ,l;L

jl;bathW epug;gTk;.

² gpd;du; epuk;gy; epiyia milAk; tiu ePu; ,l;L> Nkyjpf ePu;

tbe;J nry;y ,lkspf;Ff.

² gpd; #upafhe;jp tpj;Jf;fs; ehd;if rhbapy; ,l;L Kisf;f tpLf.

 KismUk;G Njhd;wpa gpd; ehw;Wf;fs; ,uz;il khj;jpuk; kPjpahf

tpLf.

² %bapy; ,uz;L Jisfis ,l;L ehw;Wfs; ntspNa tUtjw;F

,lkspf;f.

² 3 Nrhb ,iyfs; Njhd;Wk; tiu jhtuj;ij tsutpLf. Njitf;Nfw;g

ePf;fpLf.

² 3 Nrhb ,iyfs; tsu;e;j gpd;du; ePupl;L Jisfis gQ;rpdhy;

milj;J nkOfpdhy; %btpLf

² gpd; jhtuk; thLk; tiu itj;jpUf;Ff.

² thly; njhlq;Fk;NghJ rhbj; jhtuj;ij kzpr;rhbapDs; itf;fTk;.

² kzpr ;rhbapDs; cau ; <ug ;gjidg ; NgZk; tifapy ;

ePu;j;jhopnahd;iw itf;fTk;.

² gpd; kzpr;rhbia KOjhf fWg;G nghypj;jPd; fljhrpapdhy;

%btplTk;.

² kW ehs; jhtuk; kPz;Lk; ,ay;Gepiyia mile;jpUg;gpd; ,uz;L

kzpj;jpahyq;fs; tspkz;lyj;jpy; jpwe;J itf;Ff.

² jhtuk; thba gpd; jhtuj;ij kPz;Lk; kzpr; rhbapDs; itf;f

Ntz;Lk;. jhtuk; epue;jukhf thly; epiyia milAk; tiu

njhlu;e;Jk; ,t;thW nra;f.

² thly; epue;jukhd gpd;du; ciwia mfw;wp 100g  msthd ,uz;L

kz;khjpupfisg; ngw;W mtw;wpYs;s ePu;r;rjtPjj;ijf; epiwkhd

Kiwapy; fhz;f.
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² gpd;tUkhW jfty;fisg; ngw;W fzpj;jy;fis Nkw;nfhs;sTk;.

epue;ju thly; Vw;gl;l gpd;du; ngwg;gl;l kz;khjpupapd; jpzpT = m
1

o105 C  ntg;gepiyapy; khwhj;jpzpT tUk; tiu

ntg;gNkw;wpa gpd; mjd; jpzpT = m
2

epue;ju thly; Fzfj;jpy; ePu;r;rjtPjk;
2 1

2

m -m
=  × 100

m

,Wjpahf khjpupfspd; ruhrupg; ngWkhdj;ijf; fzpj;Jf; nfhs;f.

mtjhdpg;Gf;fhd topfhl;ly;  ( NkNy cs;s %d;W gupNrhjidfspYk; ngw;Wf;

nfhz;l juTfSf;F mika fzpj;jy;fis

Nkw;nfhs;sTk;.

KbT( fzpj;jy; %yk; gpd;tUk; KbTfisg; ngw;Wf;

nfhs;f.

² toq;fg;gl;Ls;s kz; khjpupapYs;s kz;zPupd;

rjtPjk;.

² fsf;nfhs;sstpy; cs;s ePu;r;rjtPjk;.

² epue;juthly; Fzfj;jpy; cs;s ePu;r;rjtPjk;.

tpNrl tplaq;fs;: ² mtjhdpg;Gf;nfd ngWk; kz;khjpupahdJ

KOf;fsj;jpidAk; gpujpepjpj;Jtg;gLj;Jk;

vOkhw;whd khjpupahf ,Uj;jy; Ntz;Lk;.

² kz; gupNrhjidfspw;fhd gy kz;khjpupfisg;

ngw;W mtw;wpd; ngWNgWfspd; %yk; ruhrupg;

ngWkhdj;ij (Average Value) ,Wjp Kbthff;

nfhs ;tjhy ;  gu p N r hjid NkYk ;

jpUj;jkhdjhFk;.

² #lhd kz;khjpupAs;s  rhbia  cldbahf

juhRj; jl;by; itf;ff; $lhJ. FspUk; tiu

cyu;j;jpapy; itf;f Ntz;Lk;. ,jdhy;

tspkz;lyj;jpy; cs;s ePuhtp cwpQ;rg;gLtJ

jLf;fg;gLk;. vdNt> thrpg;Gf;fspy; khw;wk; Vw;gl

khl;lhJ.

² epue;ju thly; Fzfj;jpy; cs;s  ePupd;

rjtPjj;ijf;  fzpg;gjw;fhf Kd;djhfNt

ew;Wf;fis tsu;j;Jr; rhbfis Maj;jg;gLj;jpf;

nfhs;f.
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nrad;Kiwr; nraw;ghL  06 ( kz; ,ioaikg;igj; Jzpj;jy;

Nju;r;rpkl;lk; ( 3'4

cj;Njr ghlNtisfs; ( 04

vjpu;ghu;f;fg;gLk; jpwd;fs; #

² kz; khjpupiar; rupahf mse;njLg;ghu;.

² ePu;khdpiag; gad;gLj;jp thrpg;Gf;fisr; rupahfg;

ngWthu;.

² ngwg;gl;l thrpg;Gf;fspd; cjtpAld; kzy;> milay;>

fspr; rjtPjj;ijf; fzpg;ghu;.

² Fohap Kiwiag; gad;gLj;jp kzy;> milay;> fspr;

rjtPjj;ijr; fzpg;ghu;.

² ,ioaikg;G Kf;Nfhzpiag; gad;gLj;jp kz;

,ioaikg;G tFg;igj; jPu;khdpg;ghu;.

^1&  ePukhdpiag; gad;gLj;jp kz; ,ioaikg;igj; Jzpjy;

Njitahd cgfuzq;fSk; nghUs;fSk;

² kz; khjpup

² 2 mm tpl;lKila tiyf;fz;fSs;s mupjl;L

² ePukhdp

² Glf;Fif

² kpd; fdyLg;G

² 10% Nrhbak; Ijnuhl;irl;L / mNkhdpak; Ijnuhl;irl;L

/ 5% Nrhbak; vf;rhnkw;wh nghRNgw;W (fyfd;

fiury;)

² Ijurd; Ngnuhl;irl;L

² kpd;fyf;fp nghwpKiwf;fyf;fp / KfitAk; fz;zhbf;

NfhYk;

² Viky; mw;fNfhy;

² fOtw; Nghj;jy;

² fha;r;rptbj;j ePu;

² epWj;jw; fbfhuk;

² nghypj;jPd; Jz;L> ,wg;gu; ehlh

² ,yj;jpudpay; juhR

² cyu;j;jp (Desiccator)

² 1 l  / 1000ml )msthd msf;FQ;;rhb

² kz; ,ioaikg;G Kf;Nfhzpg;glk;
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1 Kiwapay;#

   ePukhdp Kiw

² kz; khjpupiag; ngw;W 2 mm mupjl;bdhy; mupj;Jf;nfhs;f.

² mjpypUe;J cg khjpupfs; ,uz;ilg; ngw;Wf;nfhs;f. (<uypg;Gf; fhuzpia
mwpaTk; ,ioaikg;ig mwpaTk;)

² xU khjpupiag; gad;gLj;jp kz;zpd; <uypg;Gf; fhuzpia mwpf.
² ntWk; Glf;Fifapd; jpzpit mstpLf. (a g)
² Glf;Fifapy; 50 g kz;iz ,l;L jpzpit mstpLf. (b g)
² Nghwizapy; 8 kzp Neuk; itj;J khwh epiw ngwg;gl;l gpd; epWj;Jf;
nfhs;f. (,jw;F Vwj;jho 24 kzp Neuk; nrythFk;) (c g)
² kz;zpd; <uypg;Gg; ngWkhdj;ijf; fzpf;f.

<uypg;G msT () } 
(b-c)

(c-a)

² kz;zpd; <uypg;Gf; fhuzpiaf; fzpf;Ff <uypg;Gg; ngWkhdk; ()

<uypg;Gf; fhuzp } 1+

² kw;iwa kz; khjpupapypUe;J kz;tiff;fika cupa msT kz;izg;

ngw;Wf; nfhs;f.

Fwpg;G - kzy; kz;nzdpd; 100g ck; Vida kz;fSf;F 50g  ck;

ngWf. mjid Kfitapy; ,Lf.

² ngwg;gl;l kz; khjpupAld; Ijurd; Ngnuhl;irl;L Nru;e;J 10 epkplk;

ePu;;j;njhl;bapy; itj;Jr; #lhf;Ff.

² 10% Nrhbak; Ijnuhl;irl;L/ mNkhdpak; Ijnuhl;irl;L my;yJ 5%

fy;fd; fiury; 50ml ,idr; Nru;j;J 12 kzp Neuk; itf;fTk;.

² kz; khjpupia cNyhfg; ghj;jpunkhd;wpypl;L nghwpKiwf; fyf;fpapdhy;

epkplj;Jf;F 16000  jlitfs; vd;w tPjj;jpy; 2 epkplk; fyf;Ff.

ftdpf;f - kpd;fyf;fp ,y;yhjtplj;J fz;zhbf;Nfhypdhy; 10 epkplk;

fyf;f Ntz;Lk;.

² fiuriy caukhd msf;Fk; rhbapy; ,l;L 1l fdtsT ngwg;gLk;

tiu fOtw;Nghj;jy; %yk; fha;r;rptbj;j ePu; Nru;f;f.

² msf;Fk;rhbapd; thia nghypj;jPd; glyk; kw;Wk; ,wg;gu; ehlh Mfpatw;wpd;

cjtpAld; ,Wf;fkhf %b rpy jlitfs; jiyfPohfg; Gul;bf; fyf;Ff.

² epWj;jw; fbfhuj;ijAk; njhlf;Ff.

² Eiu mw;Wg;Nghtjw;nfd fiurypd; Nkw;gFjpapy; Viky; mw;fNfhy; %d;W

Jspfs; Nru;f;f. ePukhdpia mjDs; ,Lf. Njitf;Nfw;g 2 epkplj;jpYk;> 2

kzpj;jpahyj;jpYk; Mfpatw;wpy; thrpg;ig ngWf.

2 epkplj;jpy; ePukhdp mkpOk; cauk; = H
1

2 kzpj;jpahyj;jpy; ePukhdp mkpOk; cauk; = H
2

2 epkplj;jpy; kz; fiurypd; ntg;gepiy = T
1 

0C

2 kzpj;jpahyj;jpy; kz; fiurypd; ntg;gepiy = T
2 

0C
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² 1 yPw;wu; msf;FQ;rhbapy; 5%fy;fd; fiury; 50ml my;yJ 10% mNkhdpak;

Ijnuhl;irl;L / Nrhbak; Ijnuhl;irl;L 50ml ,l;L 1 yPw;wu; MFk;

tiu fha;r;rp tbj;j ePu; Nru;j;J fl;Lg;ghl;Lg; gupNrhjid mikg;igj;
jahu; nra;f.

² rhbapd; thia %b> gy jlitfs; Nky; fPohfg; Gul;bf; FYf;Ff.

² ,e;j fl;Lg;ghl;L gupNrhjidapd; xU rhbapy; ePukhdpia ,l;L 2 epkplk;>

2 kzpj;jpahyk; Mfpatw;wpy; gpd;tUk; thrpg;Gfisg; ngWf.

2 epkplj;jpy; ePukhdp mkpOk; cauk; = h
1

2 kzpj;jpahyj;jpy; ePukhdp mkpOk; cauk; = h
2

2 epkplj;jpy; fl;Lg;ghl;Lf; fiurypd; ntg;gepiy = T
3 

0C

2 kzpj;jpahyj;jpy; fl;Lg;ghl;Lf; fiurypd; ntg;gepiy = T
4 

0C

² kz; khjpupapd; cyu; epiwia fzpf;f^Ms&

kz; khjpupapd; cyu; epiw 
kz; khjpupapd; < uj; jpzpT

< uypg; Gf; fhuzp

ePukhdp thrpg;Gf;fhf jpUj;jQ; nra;tjw;fhd fhuzk;> ePukhdp>  o o68 F 20 C

,y; msitj;jpUj;jQ; nra;ag;gl;Ls;sikahFk;).

² fiurypd; ntg;gepiy o68 F,Yk; FiwtilAk; re;ju;g;gq;fspy; mt;thW

FiwtilAk; xt;nthU ghiffSk; 0.2 tPjk; ePukhdp thrpg;gpypUe;J

fopf;Ff.

² fiurypd; ntg;gepiy o68 F ,Yk; mjpfupf;Fk; NghJ mt;thW mjpfupf;Fk;

xt;nthU ghiffSk; 0.2 tPjk; ePukhdp thrpg;Gld; $l;Lf.

² ePukhdpf;fhd tOjpUj;jf; fhuzpia fzpj;J jpUj;jkhd thrpg;ig ngWf.

tOjpUj;jf; fhuzp (ntg;gepiy 200C apYk; mjpfupf;Fk; NghJ)

} 
9

32 68 0.2
5

xT
  

     

tOjpUj;jf; fhuzp (ntg;gepiy 200C ,Yk; FiwtilAk; NghJ)

} x

9
68- T +32 0.2

5

  
    

2 epkplj;jpy; kz; fiurypd; jpUj;jg;gl;l thrpg;G } 1
1H

2 kzpj;jpahyj;jpy;; kz; fiurypd; jpUj;jg;gl;l thrpg;G } 1
2H

2 epkplj;jpy; fl;Lg;ghl;Lg; gupNrhjidapd; jpUj;jg;gl;l thrpg;G } 1
1h

2 kzpj;jpahyj;jpy; fl;Lg;ghl;Lg; gupNrhjidapd; jpUj;jg;gl;l thrpg;G } 1
2h
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 kz; ,ioaikg;igj; Jzptjw;Fupa fzpj;jiyr; nra;f.

ISSS Kiwapd;gb>

fsp;> milay; rjtPjk; } 

1 1
1 1H h

100
Ms

 
 

 

kzy; rjtPjk; } 100 -  (fsp + milay; rjtPjk;&

fspr; rjtPjk; } 

1 1
2 2H h

100
Ms

 
 

 

milay; rjtPjk; } ^fsp¬ milay; rjtPjk;& - fspr;rjtPjk;

 ,ioaikg;G Kf;Nfhzpapd; cjtpAld; kz; ,ioaikg;G tFg;igj; Jzpf.

² ngwg;gl;l kzy; rjtPjj;ij kzy; gf;fj;jpy; Fwpj;Jf;nfhs;f.

² kzy; gf;fj;jpypUe;J milay; gf;fj;Jf;F rkhe;jukhff; Nfhnlhd;iw
tiuf.

² ngwg;gl;l milay; rjtPjj;ij milay; gf;fj;jpy; Fwpj;Jr; nfhs;f.
 me;j ,lj;jpypUe;J fspkz; gf;fj;Jf;F rkhe;jukhf Nfhnlhd;iw tiuf.

 ngwg;gl;l fspr; rjtPj;ij fspg;gf;fj;jpy; Fwpj;Jf; nfhs;f.

 me;j ,lj;jpypUe;J kzy; gf;fj;Jf;F rkhe;jukhf Nfhnlhd;iw tiuf.

Neuk; kz; fiury; fl;Lg;ghl;Lg; gupNrhjid (ePu;)

   ePukhdp    ntg;gepiy^0C&   ePu;khdp     ePukhdp   ntg;gepiy^C0&     jpUj;jg;gl;l ePukhdp
   thrpg;G    thrpg;G     jpUj;jg;gl;l thrpg;G thrpg;G  thrpg;G           thrpg;G

2 epwk; H
1

 T
1

  1

1
H = H

1
  tO h

1
 T

3
    1

1
h = h

1
 +  tO

  
jpUj;j fhuzp                                  jpUj;jf; fhuzp

2 kzp H
2

T
2

  1

2H = H
2 tO h

2
= T

4
    1

2h = h
2
 + tO

     
jpUj;jf;fhuzp                                   jpUj;jf; fhuzp

m
i
l
a
y
; rj

t
Pj
k
;

kzy; rjtPjk;

f
s
pr
;rj
t
Pj
k
;
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 Kf;Nfhzpapd; kPJ tiuag;gl;l NfhLfs; %d;Wk; xd;iwnahd;W re;jpf;Fk;

,lj;jpYs;s ,ioaikg;Ng mk;kz;Zf;Fupa ,ioaikg;G tifahFk;.

^2&  Fohap Kiw %yk; kz; ,ioaikg;igj; Jzpjy;.

Njitahd cgfuzq;fSk; nghUs;fSk;(

² ghlrhiyj; Njhl;lj;jpypUe;Jk;> taypypUe;Jk;

ngw;Wf; nfhs;sg;gl;l ,uz;L kz;khjpupfs;.

 mupjl;Lj; njhFjp

 10%Nrhbak; Ijnuhl;irl;L  my;yJ 10%

mNkhdpak;  Ijnuhl;irl;L my;yJ Nrhbak;

n`f;rhnkw;wh nghRNgw;W (fyfd; fiury;)

 Ijurd; Ngnuhl;irl;L

 kpd;fyf;fp my;yJ KfitAk; fz;zhbf;NfhYk;

 fOtw; Nghj;jy; (Wash bottle)

 fha;r;rptbj;j ePu;

 epWj;jw; fbfhuk;

 25 ml Fohap

 nghypj;jPd; jhSk; ,wg;gu; ehlhTk;

 Glf;Fif

 juhR

 fdyLg;G (oven)

 cyu;j;jp (Desiccator)

Kiwapay; ( ² kz;khjpupfs; ,uz;ilAk;  tspapy;  cyu;j;jp

ifapdhy; J}shf;fp 2mm mupjl;bdhy; mupj;Jf;

nfhs;Sq;fs;.  mupj;j kz;zpypUe;J 40g  ia

epWj;njLj;J Kfitapypl;L mjDld;  Ijurd;

Ngnuhl;irl;L ,lTk;. gpd; 10 epkplq;fs; tiu

ePu;j;njhl;bapy;  itj;J ntg;g Nkw;wTk;.

 mjw;F 10 ml Nrhbaikjnuhl;irl;L my;yJ

10% mNkhdpak;  Ijnuhl;irl;L kw;Wk; ePu;

rpwpjsT ,lTk;.

 ,f;fyitia 10 epkplq;fs; fyf;fpapdhy;

my;yJ fz;zhbf;Nfhypdhy; ed;whff;

fyf;fTk;. (nghwpKiwf; fyf;fp vdpd; 16 000

rpm - 2min)

 ,f;fyitia 0.02 m mupjl;bD}lhf tbj;J

kziyAk;>  milay;> fsp Mfpad mlq;fpa

fiuriyAk; Ntwhf;fpf; nfhs;sTk;. ,jw;F

fOtw; Nghj;jiyg; ghtpf;fTk;. (kpfj; njspe;j

ePu; tbe;J ntspNaWk; tiuapy; mu p jl ; bd ;

k PJ cs ;s nghUs ;fisf ;  fOt p

msf;FQ;rhbapy; Nru;f;Ff)
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 fsp>  milay;  Mfpad nfhz;l fiuriy

1000 ml  msf;Fk;  rhbapypl;L 1000 ml FwpaPL

tiu fha;r;rptbj;j ePu; Nru;f;fTk;.

 msTr;rhbapd; thia nghypj;jPd; jhspdhy;

%b ,wg ;gu ;  tisaj ;j pdhy ;Kbr ;r pl ;L

msTr;rhbia Nky; fPohf FYf;fp fiuriy

ed;whff; fyf;fTk;.

 Fohapapd; Kidapy; ,Ue;J  10cm  cauj;jpy;

FwpaPL xd;iwaplTk;.

wg ;gu ;ehlh ,Ltjd; %yk; njspthf

milaskpl;Lf; nfhs;syhk;.)

 ed;whff; fyf;fg;gl;l fiuriy 6 kzpj;jpahyk;

10 epkplq;fs; Xa;tpy; tpl Ntz;Lk;. gpd;du;

Fohapia 10cm  FwpaPLtiu fiurypDs;

mkpo;j;jp 25ml fiuriyg; ngw;Wf;nfhs;s

Ntz ;Lk ; .  g pd ;  j pz pT  mw pag ; gl ; l

Glf;FifapDs; (P) ,Lf.
 kPz;Lk; msTr;rhbapy; 1000 ml  milahsk;

tiu fha;r;rp tbj;j ePiu epug;gpf; fyf;fp 3

epkplq;fs; 42 nrf;fd;fs; Xa;tpy; itj;J gpd;

25 ml fiuriyg; ngw;W jpzpT mwpag;gl;l

NtnwhU Glf;Fifapy; (Q) ,lTk;..
 mupjl;bdhy; mupj;njLf;fg;gl;l kzy; kz;zpd;

xU gFjpia jpzpT mw pag ; gl ; l xU

Glf;FifapDs; (R) ,lTk;.
 P, Q, R vd;Dk; ,k;%d;W  Glf;FiffisAk;

105OC   ntg;gepiyapy; cs;s fdypapy; itj;J

khwhepiw ngwg;gLk; tiu ntg;gNkw;wTk;.

 fdy pa py ; cyu ;j ;jg ; gl ;l  khj p u pia

cyu;j;jpapDs; itj;J rpwpJ Neuj;jpd;gpd; mjd;

jpzpit mse;Jnfhs;s Ntz;Lk;.

 kzy ; >  fs p >  milay ; Mf patw ;w pd ;

rjtPjq;fisj; jdpj;jdpNa fzpf;fTk;.

fzpf;Fk; Kiw:

ru;tNjr kz;fdpa tifg;gLj;jy; (ISSS) Kiwf;F Vw;g> kz; fdpa

nghUl;fis ,t;thW tifg;gLj;jyhk;.

fdpaj;Jzpf;if Jzpf;if tpl;lk; (mm)

kzy; 2.00 - 0.02

milay; 0.02 - 0.002

fsp  <  0.002
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fsp> milay; Jzpf;iffspd; rjtPjj;ijj; Jzpjy;

ntWk; Glf;Fifapd; jpzpT =    w
1 
g

Glf;Fif + fdypapy; cyu;j;jpa (Q) kz;khjpupapd; jpzpT =    w
2 
g

25 ml ,y; cs;s fsp> milay; Jzpf;iffspd; jpzpT =  (w
2 
- w

1
)g

/ 1000 ml fiurypy; cs;s fsp> milaypd; jpzpT = 
2 1(w -w )g

 x 1000 g
25 ml

/ 40g  kz;zpYs;s fsp> milay;     =
2 1(w -w )g

 x 1000 g
2

   Jzpf;iffspd; jpzpT =  Ag

fsp> milay; vd;gtw;wpd; rjtPjk; (x) = 
Ag

×100
40

fspj; Jzpf;iffspd; rjtPjj;ijj; Jzpjy;

ntw;Wg; Glf;Fifapd; jpzpT =    w
3 
g

Glf;Fif + fdypapDs; cyu;j;jpa kz; (P) khjpupapd; jpzpT =    w
4 
g

25 ml fiurypy; cs;s fspj; Jzpf;iffspd; jpzpT =  (w
4 
- w

3
)g

/ 1000 ml fiurypy; cs;s fspj; Jzpf;iffspd; jpzpT =  
4 3(w -w )g

 x 1000 
25

ml
ml

 =Bg

/ 40g  kz;zpy; cs;s fspj; Jzpf;iffspd; jpzpT  =   B

fspj; Jzpf;iffspd; rjtPjk;  (y) =   
B

 x 100
40

milay; Jzpf;iffspd; rjtPjk; =  x - y

kz;khjpupapy; cs;s kzy; Jzpf;iffspd; rjtPjj;ijj; Jzpjy;

kzy; rjtPjk; + fspr; rjtPjk; + milay; rjtPjk; = 100

/ kzy; rjtPjk;   = 100 - x
,t;thW ngw;w ngWkhdj;ij fdyLg;gpy; cyu;j;jpa kzypd; jpzpTld;

xg;gpl;Lg; ghu;f;fhyk;. ,e;j ,uz;L ngWkhdq;fSk; rkdhf ,Uj;jy; Ntz;Lk;.

(kpf mz;zsthf)

 ² ,ioaikg;G Kf;Nfhzpiag; gad;gLj;jp ,ioaikg;G tFg;igj; jPu;khdpf;Ff.
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mtjhdpg;Gf;fhd topfhl;ly;( ,uz;L ,lq;fspypUe;Jk; ngw;Wf;nfhs;sg;gl;l

kz;khjpupapy; cs;s kzy;> fsp> milay;

Jzpf;iffspd; msit ntt;Ntwhff; fzpj;Jf;

nfhs;Sq;fs;.

KbG ( kz;zpYs;s kzy;> fsp> milay; vd;gtw;wpd;

rjtPjq;fisf; Fwpg;gpl;L kz; ,ioaikg;G gw;wpa

fUj;Jf;fis Kd;itAq;fs;.

tpNrl tplaq;fs; ( ² ntt;NtW ,lq;fspYs;s kz;fspd;

,ioaikg;G xd;wpypUe;Jnjhd;WNtWgLk;

vd;gij typAWj;Jf.

 gupfupg;Gf;fhf Ijurd; Ngnuhl;irl;L  ,l;L

kz;iz ntg;gNkw;Wk;N;ghJ Nrjdr; nghUs;fs;

xl;rpNaw;wkilAk;.  gpizg;Gf; fUtpfs;

ciltjhy; kz; Jzpf;iffs; gpupAk;.  NaOH

%yKk; kz; Jzpf;iffs; gpupf;fg;gLk;.

 epiwf;F Vw;g  ahNjDk;  fiurypDs;  cs;s

Jzpf;iffs;  ghj;jpuj;jpd; mbapDs; gbAk;

tPjk; ];Nuhf;fpd; tpjpg;gb  epfOtjhff;  fUjp

,j; Jzpf;iffs;  gbAk; tPjk; ntg;gepiyf;F

Vw;gTk; NtWgLfpd;wikiaf; fUjp ,jid

mbg;gilahff; nfhz;L fsp> milay;  vd

NtWgLj;jpf; fzpj;Jf; nfhs;s KbAk;.

 ];Nuhf;fpd; tpjpf;fika milay;>  fspj;

Jzpf;iffs; ghapapD}lhff; fPo;Nehf;fp

mirar; nrythFk; Neuk; ntg;gepiyf;Nfw;g

NtWgLk;.

 ePukhdp KiwiaAk;> Fohap KiwiaAk;

Ma;$lj;jpy; epfo;j;Jk;NghJ> Kjyhk;

gbKiwia Neufhyj;Jld; nra;J itg;gjd;

%yk; Neuj;ij kPjg;gLj;jpf; nfhs;syhk;.

cjhuzk; :-

nra;Kiwr; nraw;ghL ,w;fhf kz; khjpupiag;

ngWk;NghJ ,r;nraw;ghl;Lf;Fk; NghJkhd

msTf;F kz; khjpupiag;ngw;W tspapy;

cyu;j;jp 2mm mupjl;bdhy; mupj;J> mk;kz;

khjpupifis khztUf;F toq;Ff.
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nra;Kiwr; nraw;ghL 07 ( kz; epwj;ijAk; kz; fl;likg;igAk; Jzpjy;

Nju;r;rp kl;lk; ( 3'4

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² kz; fl;likg;G tpjq;fisj; Jzptu;.

² kz; khjpupnahd;wpd; epwj;ijj; Jzpthu;.

Njitahd cgfuzq;fSk; nghUs;fSk;(

² tspapy; cyu;j;jg;gl;l kz;ghsk;. (Vwj;jho

xU fpNyhfpuhk;(1 kg jpzpTila)

² ntt;NtW ,lq;fspypUe;J ngw;w ntt;NtW

epwKila kz; khjpupfs; rpy.

² ePu; - rpwpjsT

² kd;ry; epw ml;ltiz

² nghypj;jPd; jhs; Jz;Lfs; rpy

² iftpy;iy

I. kz; fl;likg;G tpjq;fisj; Jzpjy;:

Kiwapay;( ² tspapy; cyu;j;jg;gl;l Vwj;jho 2kg epiwAila

kz; ghsj;ij epy kl;lj;jpypUe;J Vwj;jho

150cm cauj;jpypUe;J> rPnke;Jj; jiuapd; kPJ

tpo tpLq;fs;.  epfo;tij  mtjhdpAq;fs;.

kz; jpus;fspd; jd;ikiaf; if tpy;iyapd;

JizAld; mtjhdpf;Ff.  fpilf;Fk; kz;

jpus;fspd; tbtj;ijf; nfhz;L> mk; kz;khjpup

ngwg ;gl ;l ,lj ;j py ;  cs ;s kz;zpd ;

fl;likg;igj; JzpAq;fs;.

mtjhdpg;Gf;fhd topfhl;ly; ( kz;ghsk; cile;J Njhd;wpa jpus;fis ed;F

mtjhdpj;J mtw;wpd; gUkl;lhd tupg;glj;ij

tiue;J nfhs;Sq;fs;.

KbG ( Nkw;gb mtjhdpg;Gf;fSf;fika kz;khjpupapd;

fl;likg;G njhlu;ghd cq;fsJ Kbit vOJq;fs;.

tpNrl tplaq;fs;( ² xt;nthU FOTk ; ntt ;NtWgl ;l r py

,lq;fspypUe;J kz; khjpupfs; rpytw;iwg;

ngw;W> jdpj;jdpahf mk;kz;khjpupfspd;

mikg;igj; Jzpjy; Ntz;Lk;.
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II. kz; epwj;ijj; Jzpjy;:

Kiwapay;(

² ,jw;fhf ntt;NtW ,lq;fspypUe;J ngw;w kz;khjpupfisg;

gad;gLj;Jq;fs;. kz; khjpupfspd; xU gFjpia fbfhuf;

fz;zbnahd;wpy; (Watch glass) ,Lf. kz;khjpup cyu;e;j epiyapy;

kd;ry;  epw ml;ltizapd; JizAld; epwj;ij mwpe;J nfhs;f.

gpd;du;> kz;khjpupf;F rpwpjsT ePu; Nru;j;J> nghypj;jPd;jhspd; kPJ

,l;L <u kz;iz kd;ry; epw ml;ltizAld; xg;gpL;f.  mjw;fika

cq;fsJ kz; khjpupahdJ> gpujhd epwq;fSs; ve;jg; gpuptpy;

mlq;Ffpd;wJ vd;gij ,dq;fhz;f.

² ePq;fs; gad;gLj;jpa kz;khjpupf;Fupa  epwg;  gupghiliaf;  (Colour

code)  Fwpg;gpLq;fs;.

² mjw;fika kz; khjpupapd; epwk; njhlu;ghf rupahf KbntLf;Ff.

mtjhdpg;Gf;fhd topfhl;ly;( kd;ry; epw ml;ltizAld;> kz;khjpupapd; epwj;ij

xg;gpl;L mtjhdpAq;fs;.

KbG( mtjhdpg;GfSf;fika kz;khjpupapd; epwj;ijj;

JzpAq;fs;.

tpNrl tplaq;fs;( ² ntt;NtW ,lq;fspy; cs;s kz;zpd; epwk;

NtWgl;ljhFk;.

 kz;zpd; epwj;ijf; Fwpg;gpLk; NghJ mJ

<ukz;Zf;F cupajhf cyu; kz;Zf;F

cupajhf vd;gijf; Fwpg;gpLf.

 epwg;gupghil (<ukz;zpw;Fupa) 7.5 YR 5/4
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nra;Kiwr; nraw;ghL 08 (kz; mlu;j;jpiaAk; Ez;Lisj; jd;ikiaAk;

Jzpjy;

Nju;r;rp kl;lk; ( 3'4

cj;Njr ghlNtisfs; (  04

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² kz;zpd; Njhw;w mlu;j;jpiaj; Jzpthu;.

² kz;zpd; cz;ikalu;j;jpiaj; Jzpthu;.

² kz;zpd; Ez;Lisj;jd;ikiaf; fzpg;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

I'    Njhw;w mlu;j;jpiaj; Jzptjw;F:

² 10cm  ePskhd cUis tbt fy;tidRf; Foha;j; Jz;L. (,jd;

xU gf;f tpspk;G $u;ikahdjhf ,Uj;jy; Ntz;Lk;.)

² rpwpa gyifj;Jz;L

² Rj;jpay;

² $upa fj;jp

² juhR

² fdyLg;G

II'    cz;ik mlu;j;jpiaj; Jzptjw;F:

² jd;dPu;g;Gg; Nghj;jy;

² cuYk; cyf;ifAk;

² 0.2mm mupjl;L

² juhR

I. Njhw;w mlu;j;jpiaj; Jzpjy;:

fy;tidRf; Foha;j;Jz;bd;  $u;ikahd  tpspk;Gs;s  Kidia

Njhw;w mlu;j;jpiaf; fhz;gjw;fhd kz;khjpupiag;  ngWk; ,lj;jpy;

kz;zpd; kPJ itAq;fs;. Fohapd; Nky;Kid kPJ rpwpa gyifj;

Jz;il itj;J Rj;jpaypdhy; rpy jlitfs; miwe;J fy;tidRf;

Fohia(cUisia) kz;zpDs; Gijar;  nra;Aq;fs;.
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gpd;du;> cUisiar;  #oTs;s kz;iz> $upa fj;jpapdhy; mfw;wp

kz; epuk;gpAs;s cUisiaf; ftdkhf mg;Gwg;gLj;Jq;fs;. glj;jpw;

fhl;bAs;sthW cUisapd;  ,U KidfspYk; kz; kl;lkhf

,Uf;Fk; tifapy; Nkyjpf kz;izf; fj;jpapdhy; Ruz;b

mg;Gwg;gLj;Jq;fs;

kz; khjpupia  Mtpahf;fw; fpz;znkhd;wpy;  ,l;L> 105oC

ntg;gepiyapYs;s fdyLg;gpy; itj;J khwh epiw  fpilf;Fk;  tiuapy;

itj;jpUe;J> cyu; kz;zpd; jpzpitg; gjpTnra;J nfhs;Sq;fs;. fy;tidRf;

Fohapd; (cUisapd;) cl;fdtsit kz;khjpupapd; fdtsthff;

nfhs;Sq;fs;.

Mtpahf;fw; fpz;zj;jpd; jpzpT = 1w  g

Mtpahf;fw; fpz;zk; + cyu; kz;zpd; jpzpT = 3w  g

kz;zpd; fdtsT = 2πr h 3cm

fzpj;jy;:

cyu; kz;zpd; jpzpT (g)
Njhw;w mlu;j;jp  =

  kz;zpd; fdtsT (cm3)

Njhw;w mlu;j;jp =
33 1

2

w -w
 g/cm

πr h

II. kz;zpd; cz;ik mlu;j;jpiaj; Jzpjy;:

cz;ik  mlu;j;jpiaj;  Jzptjw;fhf  Fwpj;j ,lj;jpypUe;J  kz;khjpup

nahd;iwg; ngWq;fs;. mk;kz;zpy; cs;s fulhd gFjpfis

mg;Gwg;gLj;Jq;fs;. mk;kz;zpy; Vwj;jho 100 fpuhik Ntwhf;fp fhw;wpy;

cyu tpLq;fs;. gpd;du; mjid cuypy; ,l;L cyf;ifapdhy;

J}u ;itahf;fpf; nfhs;Sq;fs;. gpd;du ; 0.2mm  mupjl;bdhy;

mupj;njLq;fs;.  jd;dPu;itg; Nghj;jnyhd;wpid vLj;J mjd; jpzpit

 1m  mse;jwpAq;fs;. mj;jd;dPu;itg; Nghj;jypd; ghjpasTf;F

kz;khjpupia epug;gp mjd; jpzpit  2m  mse;J nfhs;Sq;fs;.
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gpd;du; jd;dPu;itg; Nghj;jypDs; cs;s kz; KOtJk; mkpOkhW

ePu; Nru;j;J tspf;Fkpopfs; ntspNaWk; tiuapy; %bia mg;Gwg;gLj;jp

kzy; njhl;bnahd;wpy; /  ePu;j;njhl;bnahd;wpy; itj;J nkJthf

ntg;gNkw;wpf; Fspu tpLq;fs;. jd;dPu;itg; Nghj;jy; Fspu;r;rpaile;j

gpd;du;> mJ epuk;Gk; tiuapy; fha;r;rptbj;j ePu; Nru;j;J kPz;Lk;

jpzpit  3m  mse;J nfhs;Sq;fs;. gpd;du;> jd;dPu;itg; Nghj;jypy;

cs;s kz;iz mg;Gwg;gLj;jp> Nghj;jiy ed;F  Rj;jpfupj;J  mjDs;

KOikahf  ePu; epug;gp  jpzpit  4m  mse;jwpAq;fs;.  gpd;du;

gpd;tUkhW fzpj;jiyr; nra;Aq;fs;.

fzpj;jy; :

ntWk; jd;dPu;itg; Nghj;jypd; jpzpT =  m
1
g

jd;dPu;itg; Nghj;jy; + cyu;kz;zpd; jpzpT =  m
2
g

jd;dPu;itg; Nghj;jy; + kz; + ePupd; jpzpT =  m
3
g

jd;dPu;itg; Nghj;jy; + ePupd; jpzpT =  m
4
g

cyu; kz;zpd; jpzpT
cz;ik mlu;j;jp  =
  (jd;dPu;it) kz; jpz;kg; nghUs;fspd; fdtsTf;Fr; rkkhd

ePu;f;fdtstpd; jpzpT

cyu; kz;zpd; epiw = (m
2
 - m

1
)g

cz;ikalu;j;jp
2 1

4 1 3 2

m -m
=

(m -m )-(m -m ) g

kz;
ePu;
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mtjhdpg;Gf;fhd topfhl;ly;  ( Vwj;jho %d;W ,lq;fspypUe;J

kz;khjpupfisg;  ngw;W  mtw;wpd; Njhw;w

mlu;j;jpiaAk;> cz;ik mlu;j;jpiaAk;

Jzpe;J> ntt;Ntwhfg; gjpTnra;J

nfhs;Sq;fs;.

ngw;w Njhw;w mlu;j;jp> cz;ik mlu;j;jp

Mfpatw;iwf; nfhz;L kz;zpd; Ez;Lisj;

jd;ikiaf; fzpf;Ff.

Ez;Lisj;jd;ik = ( 1 -          ) x100

KbG ( ngw ;w mtjhdpg ;Gf ;fspw ;fika Kbitf ;

Fwpg;gpLq;fs;.

tpNrl tplaq;fs; ( cz;ikalu;j;jp vd;gJ jdpNa  kz; Jzpf;iffspd;

mlu;j;jpahFk;. kz;khjpupnahd;wpd; cz;ik

mlu;j;jpahdJ 2.3 - 2.8 g/cm3 tiu NtWglyhk;.

kz; fl;likg;gpw;fika cz;ik mlu;j;jp NtWgLk;.

kz; khjpupiag; ngWk; tpjk;> kz; tif> kz;zpy;

mlq;fpAs;s Nrjdg; nghUs;fspd; msT>  kz;zpd;

,Wf ;fk ;  Nghd ;wtw ;Wf ; Nfw ; g kz ;z pd ;

cz;ikalu;j;jp NtWgLk;. vdNt> nra;Kiwg;

gupNrhjidfspd;NghJ ,t;tplaq;fs; Fwpj;Jf; ftdQ;

nrYj;Jjy; Ntz;Lk;.

Njhw;w mlu;j;jp

cz;ik mlu;j;jp
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nra;Kiwr; nraw;ghL 09 ( kz;zpd; pH ngWkhdj;ijj; Jzpjy;

Nju;r;rp kl;lk; ( 3'5

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² jug;gl;Ls;s kz; khjpupapd; pH ngWkhdj;ijf;

fhz;ghu;.

² ntt;NtW ,lq;fspy;  pH  ngWkhdk; NtWgLk;

vd;gij tpsf;Fthu;.

² kz;zpd; pH  ngWkhdj;ijj; Jzptjw;fhf

ntt;NtW  Kiwfisf; ifahs;thu;.

Njitahd cgfuzq;fSk; nghUs;fSk;(

² ntt;NtW ,lq;fspypUe;J ngw;w kz; khjpupfs;

ehd;F

Kiw (i) pH  jhs; Kiw:

² pH jhs;

² 2mm mupjl;L

² Nrhjidf; Foha;

² fha;r;rptbj;j ePu;

² Kj;Jyhj;juhR (Triple beam balance)

Kiw (ii)epwkhd Kiw ^B.D.H. Kiw&

² nghJf;fhl;b (Universal indicator / B.D.H. fhl;b)

 B.D.H epw ml;ltiz

 BaSO
4 
 rpwpjsT

 B.D.H Foha; my;yJ Nrhjidf; Foha;

 fha;r;rp tbj;j ePu;

Kiw (iii) pH khdp Kiw

² pH khdp

 fha;r;rptbj;j ePu;

 Kfit

 pH = 7, pH = 4,  pH = 11  jhq;fw; fiury;fs;

Kiwapay;( (i) pH jhs; Kiw

kz; khjpupnahd;iw vLj;J ed;F J}u;itahf;fp>

2mm mupjl;bdhy;  mupj;njLq;fs;. mjpypUe;J

20 fpuhk; kz;iz epWj;njLj;J> mjDld; 100ml

fha;r;rptbj;j ePu; NrUq;fs;.
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mjid Vwj;jho xU epkpl Neuj;Jf;F ed;F

fyf;fp> Vwj;jho Ie;J epkpl Neuj;Jf;F xa;tpy;

itj;jpUq;fs;. gpd;du;  pH jhnshd;wpid

vLj;J kz; fiurypd; Nkw;gFjpapy; cs;s

jputj;jpy; eidAq;fs;. jhspy; Vw;gl;l

epwkhw;wj;ij> pH  jhs; nghjpapy; jug;gl;Ls;s

epw ml;ltizAld; xg;gpLq;fs;. cupa pH

ngWkhdj;ij thrpj;jwpAq;fs; ,t;thwhf

gy;NtW ,lq;fspypUe;J ngw;w kz; khjpupfspd;

pH  ngWkhdj;ijj; JzpAq;fs;.

(ii) epwkhd Kiw ^B.D.H Kiw&

kz; khjpupnahd;iw vLj;J> ifapdhy;

czuj ;jf ; f tifa py ;  mk ;kz ;z pd ;

,ioaikg;igj; JzpAq;fs;. gpd;du; B.D.H.

Fohia  vLj;J  mjd;  fPo; me;jj;ij

milg;ghndhd;wpdhy; %Lq;fs;. gpd;du;

mf;FohapDs; Ngupak; ry;Ngw;W (BaSO
4 
), kz;

Mfpatw;iw Fwpj;j tpfpjg;gb ,Lq;fs;.

kz;tif    BaSO
4
msT kz; khjpup

kzy;  2.5cm 7.5cm

,Uthl;b  5cm 5cm

fsp  7.5cm  2.5cm

,t;thwhf kz;> BaSO
4  
 Mfpatw;iwr;  Nru;e;j

gpd;du;>  fPo;  gbtFf;if milahsk; tiuapy;

fha;r;rptbj;j ePu; NrUq;fs;. gpd;du; Nky;

gbtFf;if milahsk;  tiuapy; B.D.H.

fiury;  ,l;L  Fohapd;  Nky;Kidia

milg;ghdpdhy; ,Wf;fkhf %Lq;fs;.
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gpd;du; Fohia ed;F FYf;fp> njspthd

fiury; fpilf;Fk; tiuapy; epiyf;Fj;jhf

Xa;tpy; itAq;fs;.

Vwj;jho 30 epkplq;fspd; gpd;du;>  epak B.D.H.

epw  ml;ltizAld; Fohapy; cs;s njspe;j

fiurypd ; epwj;ij xg;gpl ;L cupa pH

ngWkhdj;ij thrpj;jwpAq;fs;.

(B.D.H. Foha; fpilf;fhj re;ju;g;gq;fspy;

Nrhjidf;Fohnahd;wpidg; gad; g L j ; j p g ;

gupNrhjidia Nkw;nfhs;Sq;fs;.)

(iii)pH  khdp Kiw

² pH  ngWkhdk; fhz;gjw;Fupa kz;khjpupapd;

100 fpuhik vLj;J> Kfitnahd;wpDs; ,l;L>

mjDld; fha;r;rp tbj;j ePu; 250 kpy;ypyPw;wiur;

Nru;j;J ed;F fyf;fp> rpwpJ Neuk; tiu xa;tpy;

itj;jpUq;fs;. gpd;du;>

BaSO
4

 
 
>

<

<

<

<

<

<

<

milg;ghd;

milg;ghd;

fha;r;rp tbj;j ePu;

fPo; gbtFf;if milahsk;

kz;

B.D.H fhl;b

Nky; gbtFf;if milahsk;
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juq;fzpj;j pH khdpapd; kpd;thia fiurypDs;

GFj;jp> thrpg;igg; ngWq;fs;. ,jw;fhf jhq;fw;

fiury;fisf;  nfhz;L  pH khdpia juq;

fzpj;Jf; nfhs;sy; (Calibrate)  Ntz;Lk;.

mtjhdpg;Gf;fhd topfhl;ly;: ( ntt;NtW ,lq;fspy; ,Ue;J ngw;w kz;

khjpupfspd;  pH  ngWkhdj;ij mwpe;J gjpT

nra;J nfhs;Sq;fs;.

KbG( pH ngWkhdj;jpd;gb kz;zpd; mkpyj;

jd;ikia / %yj; jd;ikia KbG nra;Aq;fs;.

tpNrl tplaq;fs;( ² ntt;NtW gpuNjrq;fspy;  cs;s  kz;zpd;

pH ngWkhdq ;fs ; NtWgLtNjhL mJ

gapu;r;nra;ifapy; nry;thf;Fr; nrYj;Jk;

vd;gij typAWj;jpf; Fwpg;gpLf.

² pH khdpiaj; juq;fzpg;gjw;fhf pH ngWkhdk;

mwpag;gl;l fiury;fs; gad;gLj;jg;gLk;.

(pH = 7, pH = 4,  pH = 11  nfhz;l jhq;fw;

fiury;fs;) ,f;fiurypy; pH khdpapd; kpd;thia

mkpo;j;jp thrpg;igg; ngw;W> mJ Fwpj;j

ngWkhdj;ij milAk; tiuapy; pH khdpapd;

juq;fzpg;G Riuiaj; jpUFq;fs;. xU fiurypy;

,Ue;J  kw;iwa  fiurYf;F khw;w Kd;du;>

khdpapd; kpd;thiaf; fha;r;rp tbj;j ePupdhy;

fOtpf; nfhs;Sq;fs;.

 ,k;%d;W KiwfspdJk; mD$yq;fisAk;

gpujp$yq;fisAk; khztUld; fye;JiuahLf.
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nra;Kiwr; nraw;ghL  10 ( kz; ctu;j;jd;ikiaj; Jzpjy;

Nju;r;rp kl;lk; ( 3'5

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² kz;zpd; kpd; flj;jhiw/ EC ngWkhdj;ij

msg;ghu;.

² EC  ngWkhdj;ijf; nfhz;L ctu;j;jd;ik

kl;lj;ijj; jPu;khdpg;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk;

( ² kpd; flj;jhW khdp

 ,yj;jpudpay; juhR

 100 ml Kfitfs;

 fz;zhbf; Nfhy;fs;

 kz; khjpup

 fha;r;rptbj;j ePu;

 2mm tiyf;fz;Zs;s mupjl;L

Kiwapay; ( ² kz ; khj p u pia 2 mm mu pjl ; bdhy ;

mupj;njLf;Ff.

² mupj;njLj;j kz;zpd; 10 fpuhik epWj;njLj;J>

100 ml KfitAs; ,Lf.

² mk;Kfitapy; 50ml (kpy;yp yPw;wu;) fha;r;rp

tbj;j ePu; Nru;f;Ff.

² ,ilf;fpilNa fyf;fpathW 30 epkplq;fs; tiu

itj;jpUf;Ff.

² kz; gbtjw;F 2 kzpj;jpahyq;fs; tiu

itj;jpUf;Ff.

² kpd; flj;jhW khdpapd; Mspia KLf;fp> 15

epkplq;fs; itj;jpUf;Ff.

² kpd; flj;jhWkhdpiaj; juq;fzpf;Ff. (Cabibrate)

² kz; fiurypd; kpd; flj;jhiw msf;Ff.

² kpd;flj;jhW khdp thrpg;Gf;fisg; ngWtjw;fhd

khdpapd; cupa gFjpia kz; fiurypDs;

mkpo;j;Jf.

² khdpapy; gjpthFk; thrpg;ig thrpf;Ff.

² gpd;tUk; ml;ltizf;F mikthf> mk;kz;zpd;

ctu;j;jd;ikiaj; Jzpf.
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ctu;j;jd;ik kl;lk; EC ngWkhdk;

(Salinity level) (ds/m)

kpff; FiwT <0.15

FiwT 0.15 - 0.4

eLj;juk; 0.4 - 0.8

mjpfk; 0.8 - 2.0

kpf mjpfk; > 02

² EC  ngWkhdj ;j pd ;  gb > kz ;z pd ;

ctu;j;jd;ikiaj; jPu;khdpf;Ff.

mtjhdpg;Gf;fhd topfhl;ly;: nt ;tNtW ,lq ;fs py pUe ;J ngw ; w kz ;

khjpupfSf;fhf ,g;gupNrhjidia elj;Jf.

KbG ( EC ngWkhdj;jpd; gb> ntt;ntW ,lq;fspd;

kz;zpd; ctu;j;jd;ikia KbT nra;f.

tpNrl tplaq;fs; ( ² EC ngWkhdj;jpd; gb kpd;fyq;fis (Battery)

fow;wp itj;j gpd;du; kPsg; gad;gLj;Jk;

xt;nthU re;ju;g;gj;jpYk; juq;fzpj;jy; nra;J

nfhs;sy; Ntz;Lk;.
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nra;Kiwr; nraw;ghL 11 ( kz;zupg;gpd; msitj; Jzpjy;

Nju;r;rpkl;lk; ( 3'7

cj;Njr ghlNtisfs; ( 02

vjpu;g;ghu;f;fg;gLk; jpwd;fs;( ² kz;zupg;G epfOk; msT njhlu;ghf fw;wha;thu;.

 kz;zupg;G epfOk; msitf; fzpg;ghu;.

 ,uz;L ,lq;fspy; kz;zupg;G NtWghl;il

xg;gpLthu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

² kPw;wu; Nfhy;

 Vwj;jho 1 kPw;wu; ePskhd Neupa (NfhlYwh)

kur; ryhiffs; 6

 khf;fu; Ngidfs;

Kiwapay; ( ² kur;ryhiffspd; eLg;gFjpapy; (0) Muk;gpj;J

Kidfs; tiuapy; nrd;u p kPw ;wu ;fspy;

mstpiliaf; Fwpj;Jf; nfhs;Sq;fs;. mopahj

ik khf;fu; Ngidiag; gad;gLj;Jq;fs;.

² ghlrhiyj; Njhl;lj;jpy; ntt;NtW msT

rha;Tila ,uz;L ,lq;fisj; njupTnra;J

nfhs;Sq;fs;. njupTnra;j ,lq;fspy; 20cm

,ilntspapy; rha;tpd; topNa xNu Neu;Nfhl;by;

mikAkhW kur; ryhiffs; 3 tPjk; eLq;fs;.

,t;thW eLk; %d;W ryhiffSk; xNu Nfhl;by;

mikjy; Ntz;Lk;.

² kur;ryhiffspd; g+r;rpa (0) milahsk;

tiuapy; epyj;Js; GijAkhW mtw;iw eLjy;

Ntz;Lk;. mt;thwhf KO cauKk; GijAkhW

el Kbahj> Mok; Fiwthd kz;zhapd;

Vwj;jho 30cm  milahsk; tiu GijAkhW

el;L> kz;zpDs; Gije;Js;s msitf; fhl;Lk;

thrpg;igg; gjpTnra;J nfhs;Sq;fs;.

Vwj;jho ,uz;L thu fhyk; mg;gpuNjrj;jpy;

kio nga;j gpd ;du ;> kur ; ryhifapd;

mbg;gFjpapypUe;J ePq;fpAs;s kz; gilapd;

jbg;ig mse;J gjpTnra;J nfhs;Sq;fs;.
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² %d ;W kur ; ryhiffSf ;F mUf pYk ;

mfw;wg;gl;Ls;s kz;gilapd; jbg;ig mse;J

gjpT nra;J nfhs;Sq;fs;. mg;ngWkhdq;fspd;

ruhrupg; ngWkhdj;ijg; ngWq;fs;.

² mt;thW fpilj;j ngWkhdj;ij> mf;fhyj;Js;

mt;tplj;jpy; Vw;gl;l kz;zupg;gpd; msthfg;

gjpTnra;J nfhs;Sq;fs;.

² ntt ;NtW msT rha ;Tila ,uz ;L

,lq;fspypUe;J ngw;w ngWNgWfspd;gb

mt;tplq;fspd ; kz;zupg ;G Vw ;gl ;Ls;s

msTfis xg;gpLq;fs;.

mtjhdpg;Gf;fhd topfhl;ly; ( kio fhyj;jpd; gpd;du;> mk;kur;ryhiffspd;

mbg;gFjpia mtjhdpj;J> mfw;wg;gl;Ls;s

kz;zpd; msitj; JzpAq;fs;.

KbG ( mtjhdpg;Gf;fika me;j ,lq;fspy; epfo;e;Js;s

kz;zupg;G rhu;gstpy; $Ljyhdjh>

Fiwthdjh vd KbG nra;Aq;fs;.

tpNrl tplaq;fs; ( ² ,r;nraw;ghl;il kio fhyj;jpy; elj;Jq;fs;.

 ,U NtW ,lq;fspy; ngw;w juTfisf; nfhz;L

Vw;gl;Ls;s kz;zupg;gpd; msit xg;gpLq;fs;.

 kz;zupg;ig ,ad;wsTf;Ff; Fiwg;gjw;fhd

topfisg; gpNuupAq;fs;.

 Xu; ,lj;jpypUe;J kz;  mfw;wg;gLjy;

khj;jpukd;wp>  mt;tplj;jpy; kz ; gbjYk ;

epfoyhk;.

4
3
2  +
1
     0
1
2   (-)
3
4
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nra;Kiwr; nraw;ghL  12 ( A rl;lfnkhd;W jahupj;J epyj;jpy;
rkTauf;NfhLfs; milahskpLthu;.

Nju;r;rp kl;lk; ( 3'8

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² A rl;lfk; jahupf;Fk; jpwidg; ngWthu;.

² A rl;lfj;ijg; gad;gLj;jp epyj;jpy; rkTauf;

NfhLfis milahskpLthu;.

Njitahd cgfuzq;fSk; nghUs;fSk; :

² kPw;wu;f; Nfhy;

² Neupa (Nfhlhj) kur;ryhiffs; - %d;W

² ths;> Jwg;gzk;

² 7.5cm  Riuahzpfs;

² J}f;Ff;Fz;L

² KWf;F E}y;

² Kisfs; (Pegs) NghJkhd njhif

² Rj;jpay;

² ngd;rpy;

Kiwapay; ( A  rl;lfk; mikj;jy;

² ,uz;L kur;ryhiffis vLj;J mtw;iw

Vwj ;jho 2m e Pskhf (rke Pskhf)

ntl;bf;nfhs;f.

² kw;iwa kur;ryifia Vwj;jho 1.2 kPw;wu;

ePsj;jpy; ntl;bf;nfhs;f.

² ,dp %d;W Neupa ryhiffisAk; Mq;fpy

NgnuKj;J V(A) tbtj;jpy ; mikAkhW

Riuahzpfs; %yk; nghUj;jpf;nfhs;f.

cU 1
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² A rl;lfj;jpd; Nky; me;jj;jpy; KWf;F E}ypd;

xU Kidiaf; fl;b> kw;iwa Kidia

J}f;Fz;by; fl;Lf. KWf;F E}yhdJ A
rl;lfj;jpd; FWf;fhd ryhifapYk; gjpthf

mikjy; Ntz;Lk;

     cU 2
² J}f ;Ff ;Fz;L A rl ;lfj ;j pd ;  FWf ;F

kur;ryhifapd; eLg;Gs;spAld; xUq;fpizjy;

Ntz;Lk;.

A rl ; lfj ;ijg ;  gad ; gLj ;j p >  e pyj ;j py ;

rkTauf;NfhLfis milahskpLjy;.

² A rl;lfj;ij (cgfuzj;ij) epyj;jpd;

rha;Tf;Ff; FWf;fhf itAq;fs;. gpd;du; mjd;

,lJ gf;fg; ghjk; mikj;Js;s ,lj;jpy; xU

Kisia eLq;fs;.

² A rl;lfj;jpd; tyJgf;fg; ghjj;ij rha;tpy;

NkYk; fPOkhfr; nrg;gQ; nra;J> J}f;Ff;

Fz;bd; E}y; epiyahd xU Gs;spAld;

xUq;fpirAk; re;ju;g;gijf; fz;lwpAq;fs;.

² Kd;du; Nghd;Nw> ,lJ gf;fg; ghjj;ijAk;

nrg;gQ; nra;J kPz;LnkhU jlit rk

cauj;ijg; ngw;Wf;nfhs;f.

² ,t;thwhfg; gf;fk; khw;Wjiyj; njhlu;e;Jk;

nra;Jnfhz;L Nghtjd; %yk; epyj;jpy;

rkTauf;NfhLfisf; Fwpf;fyhk; (cU: 3)

cU  3
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mtjhdpg;Gf;fhd topfhl;ly; (
² KjyhtJ rkTauf;Nfhl;ilf; Fwpj;Jf;nfhz;ljd;

gpd;du;> epyj;jpd; rha;T mjpfkhdjhapd;

mUNfAk; rha;T Fiwthdjhapd; J}uj;NjAk;

mLj;jNfhl;ilf; Fwpj;Jf;nfhs;f.

² KjyhtJ rkTauf; Nfhl;ilf; Fwpj;Jf;nfhz;l

gpd;du;> Kisfs; (Fegs)Nghjhtpbd;> Kd;du; el;l

Kisfisf; fow;wp mLj;j rkTauf;Nfhl;ilf;

Fwpf;fyhk;.

Kiwapay; ( rkTauf;Nfhl;Lf;fika epyj;Jf;Fg; nghUj;jkhd

kl;fhg;G Kiwiaj; jPu;khdpAq;fs;.

tpNrl tplaq;fs; ( ² milahskpl;l rkTauf;NfhLfspd; tbtk;

xOq ;fw ;wnjd pd ; > mtw ;iw xOq ;fhf

mikj;Jf;nfhs;f. (cjhuzk; cU: 4Ig;

ghu;f;Ff)

    cU 4

² FWf;Fr; ryhifapd; ePsk; FiwtilAk;NghJ

cgfuzj;jpd; nrk;ik mjpfupf;Fk;.
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nra;Kiwr; nraw;ghL  13 ( kz; Rfhjhuj;ijj; Jzpjy;

Nju;r;rp kl;lk; ( 3'8

cj;Njr ghlNtisfs; ( 05

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² kz; khjpu pfspd ; pH ngWkhdk;> kz;

,ioaikg;G> kz; fl;likg;G> kz; epwk;>

Njhw;w mlu;j;jp> cz;ik mlu;j;jp> kz;

mq;fpfspd; msT Mfpatw;iwj; Jzpthu;.

² kz;zpd; Ez;Lisj; jd;ikiaj; Jzpthu;.

² Rfhjhukhd kz; khjpupfisj; njupT nra;thu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (
² kz;zpd; pH ngWkhdk;> kz; fl;likg;G> kz;

epwk;> kz; ,ioaikg;G kz; mlu;j;jp kw;Wk;

kz; mq;fpfspd; msitj; Jzptjw;Fj;

Njitahd nghUs;fs;.

Kiwapay; (

gbKiw 1 - ,jw;fhfg; gpd;tUk; ,uz;L KiwfSs; xd;iwg;

gad;gLj;jyhk;.

Kiw 1
² fhl;by; / kz;FiyTwhj (undisturbed) Xu; ,lj;jpy;

(cjhzk; ngupa tpUl;rnkhd;wpd; fPo;) ,Ue;J ,uz;L

kz; khjpupfisg; ngWf.

² kz; FiyTw;w (disturbed)$mupg ;Gf ;Fs;shd xu ;

,lj;jpypUe;J ,uz;L kz; khjpupfisg; ngWf.

gbKiw  2
² 60-90cm caukhd fsp / rPnke;Jg; ghj;jpuq;fs; ,uz;bDs;

rhb Clfkhf> xNu ,lj;jpy; ,Ue;J ngw;w Nky; kz;iz

epug;Gf.

² mtw;Ws; xU ghj;jpuj;jpy; khj;jpuk; Nrjdg;nghUs;fs;

Nru;j;J cf;f ,lkspf;Ff.

² Vwj;jho %d;W khjq;fspd; gpd;du;> xU ghj;jpuj;jpy;

,Ue;J ,uz;L khjpupfs; tPjk; nkhj;jk; ehd;F kz;

khjpupfisg; ngWf.

gbKiw 2 - ² FiyTw;w ,lj;jpy; / Nrjdg;nghUs;fs; Nru;f;fhj
ghj;jpuj;jpy; ,Ue;J ngw;w kz; khjpupfis A

1
, A

2

vdg; ngaupLf.

² FiyTwhj ,lj;jpy;/ Nrjdg; nghUs; Nru;j;j
ghj;jpuj;jpy; ,Ue;J ngw;w kz; khjpupfis B

1
, B

2

vdg; ngaupLf.
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gbKiw 3 - ² Nkw;gb ehd;F kz; khjpupfisAk; gad;gLj;jp>

Kd;ida nra;Kiwr; nrahw;ghLfspy; ifahz;l

Kiwapay;fisg; gad;gLj;jp> kz; khjpupfspd;.

² pH ngWkhdk;    ²   kz; epwk;

² kz; fl;likg;G    ² kz; ,ioaikg;G

² Njhw;w mlu;j;jp     ² cz;ik mlu;j;jp

Mfpatw;iwj; Jzpf.

gbKiw 4 - ² Njhw;w mlu;j;jp> cz;ik mlu;j;jp Mfpatw;wpd; %yk;

kz;zpd; Ez;Lisj; jd;ikiaj; Jzpf.

² mk; kz; khjpupfspd; mlq;fpAs;s Nguq;fpfspd;

vz;zpf;ifiaf; fzpf;Ff.

² EZf;Ff;fhl;biag; gad;gLj;jp> Ez;zq;fpfis

(gq;fR tiy kPjpfs; Nghd;wtw;iw mtjhdpf;Ff)

mtjhdpg;Gf;fhd topfhl;ly;  ( ngw;w thrpg;Gf;fisg; gpd;tUk; ml;ltizapy;

gjpT nra;f.

    kz; Rfhjhu khjpu p ,yf;fk;

   epakq;fs;  A
1

 A
2

B
1

      B
2

1' kz; pH

2' kz; epwk;

3' kz; ,ioaikg;G

4. kz; fl;likg;G

5' Njhw;w mlu;j;jp

6' cz;ik mlu;j;jp

7' Ez;Lisj; jd;ik

8' kz; mq;fpfspd; njhif

KbG ( ml;ltiziaj; Jizahff; nfhz;L> ,uz;L

,lq ;fs pYk ; kz; Rfhjhuk ; njhlu ;ghd

fUj;Jf;fis Kd;itf;Ff.

tpNrl tplaq;fs; ( ² gbKiw 1 ,id elj;Jtjw;fhf Kiw - 2

,idg; gad;gLj;Jtjhapd;> ,g;ghlg; gFjpiaf;

fw;wy; - fw;gpj;jy; nrad;Kiwia elj;j

Vwj ;jho %d;W khjq ;fSf;F Kd;du ;

ghj;jpuq;fisj; jahu;g;gLj;jp ePu; ,l;Lf;

guhkupj;J tUf.

² gad;gLj;Jk; kz; khjpupfs; rk msTilajhf

,Uj;jy;  Ntz;Lk;.
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 nra;Kiwr; nraw;ghL  14( gapu;fspd; Nghrizf; FiwghLfis

,dq;fhzy;

Nju;r;rp kl;lk; ( 4'2

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² jhtug; Nghrizg; gjhu;j;jf; Fiwghl;L

mwpFwpfis ,dq;fz;L tptupg;ghu;.

² Nghrizg; gjhu;j;jf; Fiwghl;L mwpFwpfisf;

fhl;Lk; jhtu khjpupg; nghUs;fisr; (specimen)

Nrfupg;ghu;.

² Nghrizg; gjhu;j;jf; Fiwghl;L mwpFwpfis

xg;gpLthu;.

² Nghrizg; gjhu;j;jf; FiwghLfSf;Fg; gupfhuQ;

nra;thu;.

Njitahd cgfuzq;fSk; nghUs;fSk;(

² gpujhd Nghrizg; gjhu ;j ;jf; (N, P, K)

Fiwghl;ilf;  nfhz;ljhf tsu;f;fg;gl;l

jhtuq;fisf; nfhz;l rpy rhbfs;.

 Nghrizg; gjhu;j;jf; Fiwghl;L mwpFwpfisf;

fhl;Lk; jhtuq;fs; rpy.

 gpujhd  Nghrizg; gjhu;j;jq;fs; (N, P, K)

mlq;fpAs;s ,urhadg; grisfs;

Kiwapay; ( ² kzy; rhbfspy; tsu;e;j jhtuq;fSf;F

,yf;fkpl;L> xOq;F tupirg;gb itAq;fs;.

 mj;jhtuq;fSf;F ePu;g;ghrdQ; nra;Aq;fs;@

fisfis e Pf ;Fq ; fs ; @  g Pilfisf ;

fl;Lg;gLj;Jq;fs;.

 1 Mk; ,yf;fr; rhbapy; cs;s jhtuj;Jf;F

iejurd; Nghriz fpilf;fhj tifapYk;

Vida Nghrizg; gjhu;j;jq;fs; fpilf;Fk;

tifapYk; gris ,Lq;fs;.

 2 Mk; ,yf;fr; rhbapy; cs;s jhtuj;Jf;F

nghw;whrpak; Nghriz fpilf;fhj tifapYk;

Vida Nghrizg; gjhu;j;jq;fs; %yfq;fs;

fpilf;Fk; tifapYk; grisapLq;fs;.

 3Mk; ,yf;fr; rhbf;F nghRguR Nghriz

fpilf;fhj tifapYk; Vida Nghrizfs;

fpilf;Fk; tifapYk;> gris ,Lf.

 Nghrizg; gjhu;j;jf; FiwghLfisf; fhl;Lk;

jhtu khjpupfis fw;whAq;fs;.
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 Nghrizg; gjhu;j;jf; FiwghLfisf; fhl;Lk;

jhtu khjpupfis fw;whAq;fs;.

 Nghrizg; gjhu;j;jf; FiwghLfisf; fhl;Lk;

tifapy; nra;if gz;zg; gl;Ls;s jhtu

khjpupfis mtjhdpAq;fs;.

 mj;jhtuq;fs; fhl;Lk; Fiwghl;L

mwpFwpfspd;gb> Fiwghlhf cs;s Nghrizg;

gjhu;j;jq;fs; vit vd ,dq;fz;L

nfhs;Sq;fs;.

 FiwghlhfTs;s Nghrizg; gjhu;j;jk;

fpilf;Fk; tifapy; gris tiffis ,Lq;fs;.

mtjhdpg;Gf;fhd topfhl;ly;:  ² jhtu Nghrizg;  gjhu;j;jf;  Fiwghl;L

mwpFwpfis ml;ltizg; gLj;Jq;fs;.

ehw;W fhzg;gLk; Nghrizg; ,l;l gris tif    mtjhdpg;G

,yf;fk; gjhu;j;jf; Fiwghl;L

mwpFwpfs;

1.

2.

3.

KbG ( jhtuk; fhl;Lk; Nghrizg;  gjhu;j;jf;  Fiwghl;L

mwpFwpfspd;gb mj;jhtuq;fSf;F toq;f Ntz;ba

Nghrizg; gjhu ;j ;jq;fs; vit vd KbG

nra;Aq;fs;.

tpNrl tplaq;fs; ( ² Nju;r;rp ,yf;fk; 4.0 If; fw;gpf;fj; njhlq;Fk;

NtisapNyNa rhbfspy; gapu;fis tsu;f;fj;

njhlq;Fq;fs;.



45

nra;Kiwr; nraw;ghL 15 ( ,urhadg; grisfspd; ngsjpf ,ay;Gfis

,dq;fhzy;

Nju;r;rp kl;lk; ( 4'4

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² ntt;NtW  Nghrizg; gjhu;j;jq;fis  toq;Fk;

,urhadg; gris tiffisg; ngaupLthu;.

 ntt;NtW  ,urhadg; gris  tiffspd;

ngsjpf ,ay;Gfis  ,dq;fz;L tptupg;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

² gpujhd Nghrizg; gjhu;j;jq;fis  toq;Fk;

,urhadg; gris khjpupfs;: a+upah> mNkhdpaQ;

ry;Ngw;W> kpa+upNaw;Wg; nghw;whR> nlhyikw;W>

mlu; Rg;gu; nghRNgw;W> vg;ghtiy mg;gw;iww;W>

fPriuw;W.

Kiwapay; ( ² jug;gl;Ls;s gris khjpupfis mtjhdpAq;fs;.

 mtw;wpd; gpd;tUk; ngsjpf ,ay;Gfisg;

guprPypAq;fs;.

 epwk;

 ngsjpfj;jd;ik

 ePiu cwpQ;Rk; ,ay;G

 ePupy; fiuAk; ,ay;G

mtjhdpg;Gf;fhd topfhl;ly; (

gris tif epwk; ngsjpfj;     ePu; cwpQ;Rk;    ePupy;

jd;ik     ,ay;G         fiuAk; ,ay;G

a+upah

mNkhdpaQ; ry;Ngw;W

mlu; Rg;gu; nghRNgw;W

nlhyikw;W

kpa+upNaw;Wg; nghw;whR

vg;ghtiy mg;gw;iww;W

fPriuw;W

KbG ( ,urhadg;  grisfspd;  ngsjpf  ,ay;Gfisf;

nfhz;L>  mtw;iw ,dq;fz;L nfhs;Sq;fs;.
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nrad;Kiwr; nraw;ghL 16 ( Nrjdj; jputg;gris jahupj;jy;

Nju;r;rpkl;lk; ( 4'5

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² Nrjd jputg; gris jahupf;fj; Njitahd

%yg;nghUl;fis ,dq;fhz;ghu;.

 Nrjdg; gjhu;j;jq;fisg; gad;gLj;jp jputg;

gris jahupg;ghu;.

 jputg; grisiar; ruptu Ijhf;fp gapu;fspy;

gpuNahfpg;ghu;

Njitahd cgfuzq;fSk; nghUs;fSk; (

²  gPg;gh (Vwj;jho 25 yPw;wu; nfhs;sTila)

 grisg; nghjpAiw my;yJ Jzpg;ig

 <uepiy tpyq;Fg; gris (rhzk;)

 gRikahd mtiuaj; jhtu ,iyfs;

(cjhuzk; : fpspuprpbah)

 $l;nlU - rpwpjsT

Kiwapay; (

² rhzk;> fpspuprpbah ,iyfs;> $l;nlU

Mfpatw;iw grisg; nghjp ciwapy; my;yJ

Jzpg; igapy; 
3

4
 gFjp epuk;Gk; tiu ,Lq;fs;.

 ciwapd; thiaf; fl;b> Vwe;jho 25 yPw;wu;

nfhs;ssTila gPg;ghtpDs; ,Lq;fs;.

 ciw ePupy; kpjg;gijj; jtpu;g;gjw;fhf mjd;

kPJ xU fy;iy Vw;wp itf;Ff.

 gPg;ghapDs; ePiu epug;gp %bapdhy; %Lq;fs;.

 fyit mlq;fpAs;s ciwia jpdKk;

mirj;Jf; fyf;Fq;fs;.

 %d;W thuq ;fspd ; g pd ;du ; ciwia>

gPg;ghtpypUe;J ntspNa vLq;fs;.

 gPg;ghtpy; cs;s grisf; fiurYld; 1:4-6

tpfpjj;jpy; ePu; Nru;j;J gapu;fSf;F ,Lq;fs;.
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 gPg;ghtpy; grisf; fiurypd; 
1

3
 gFjp vQ;rpAs;s

epiyapy;> kPz;Lk; ciwapDs; Gjpjhf Nrjdg;

nghUs;fis ,l;L ePu; Nru;j;J jput Nrjdg;

gris cw;gj;jpnra;J nfhs;Sq;fs;.

mtjhdpg;Gf;fhd topfhl;ly;  ( gris cw;gj;jp nra;Ak;NghJ gPg;ghtpDs;

mtjhdpf;fj;jf;f khw;wq;fisg; gjpT nra;Aq;fs;

KbG ( Nrjdj; jputg; grisapd; ,ay;Gfis> ,urhadg;

grisfSld; xg;gpLthu;.

tpNrl tplaq;fs; ( ² gPg;ghtpDs; Eiu Nghd;W thAf; Fkpopfs;

Njhd;Wtijf; nfhz;L> grisf; fyit

cw;gj;jpahfpAs;snjdj; jPu;khdpf;fyhk;.

 grisf; fyitiag; gPg;ghapDs; xU khj

fhyj;Jf;F Nky; itj;jpUg;gjhy; mg;grisf;

fyitapd; juk; FiwtilAk;. vdNt> Vwj;jho

3 thu fhyj;Js; gad;gLj;Jjy; Ntz;Lk;.
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nra;Kiwr; nraw;ghL  17 ( Ftpay; Kiwapy; $l;nlU jahupj;jy;

Nju;r;rp kl;lk; ( 4'5

cj;Njr ghlNtisfs; ( 04

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² $l;nlU jahu pg ;gjw ;Fg ; nghUj ;jkhd
%yg;nghUl;fisj; njupT nra;thu;.

 $l;nlU jahu pg ;gjw ;Fg ; nghUj ;jkhd
e p ge ; jidfis toq ;Fk ;  cj ;j pfis
,dq;fhz;ghu;.

 $l;nlUtpy; fhzg;gl Ntz;ba ,ay;Gfis
,dq;fhz;ghu;.

 gz;izf; fopTfisr; rpwg;ghfg; gad;gLj;Jthu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (
² ed;F cf;ff;$ba Nrjdg; gjhu;j;jq;fs;> fisfs;>

tpyq;Ff; fopTfs;> gapu;kPjpfs;> mtiuapdj; jhtug;
gFjpfs;> khl;Lr; rhzk;> gpw tpyq;Ff; fopTfs;>
Nky; kz;

 kz;ntl;b> jhr;rp> fj;jp> ePu;> rts;> jb

Kiwapay; ( ² Nrjdg; gjhu;j;jq;fis rpW Jz;Lfshf ntl;bf;
nfhs;f.

 gRk; rhzp> gioa $l;nlU Mfpatw;iw ePupy;
fiuj;J Muk;gf; fiuriyj; jahupf;Ff.

² $l;nlUf; Ftpaiyf; Ftpj;jy;

² epyj;jpy; XusT fbdkhd xu; ,lj;ij
,jw;nfdj; njupT nra;J nfhs;f.

 Jz ;Lfshf ntl ;lg ; gl ; l Nrjdj ;
gjhu;j;jq;fis 15cm cauj;Jf;F ,l;Lf;
nfhs;f. xU kPw;wu; mfyj;Jf;F Njitahd
msT ePsj;Jf;Fg; gug;gpf; nfhs;f.

 ,jd;kPJ Muk;gf; fiuriy ,Lf.

 kPz;Lk; Nrjdg; nghUs;fis 15cm

cauj;Jf;F ,Lf.

 mjd; kPJ Muk;gf; fiuriy ,Lf.
 ,t;thNw 75-100cm cauj;Jf;F Nrjdg;

nghUl; gilfis ,l;Lf; nfhs;f.
 ,t;thW  ,l;l  $l;nlUf;  Ftpaiy

fWg;Gepwg; nghypj;jPdhy; my;yJ Nky;
kz;gil ,l;L %bf; nfhs;f.

² $l;nlUf; Ftpaiyg; Gul;Ljy;

² Ftpaiyj; jahu;nra;J> 3 thuq;fspd; gpd;
KjyhtJ jlit Gul;Lf. 6 thuq;fspd;
gpd;du; ,uz;lhtJ jlit Gul;Lf.
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 ,jd;NghJ rpwpjsT ePupl;L <ukhf;Ff.
 kPz;Lk; xU khjj;jpd; gpd; Gul;bf; Ftpj;Jf;

nfhs;f. ,f;$l;nlU gad;gLj;jj;jf;f
epiyapy; fhzg;gLk;.

mtjhdpg;Gf;fhd topfhl;ly; (
$l ;nlUf ;  Ft paiyg ;  G ul ;Lk ; Ng hJ

mtjhdpf;ff;$ba NtWghLfisf; Fwpj;Jf; nfhs;f.

KbG ( jahupj;j $l;nlUtpd; juj;ijr; Nrhjpf;Ff.

tpNrl tplaq;fs; ( ² $l;nlUf; Ftpaiyr; ruptug; Gul;Ltjd; %yKk;
Njitf;Nfw;g ePiur; Nru;g;gjd; %yKk; Nrjdg;
gjhu;j;jq;fs; ed;F gpupifailAk;.

 gz;izf; fopTfspypUe;J jukhd $l;nlUit
jahupf;f KbAk;. ,jid ,yhgkPl;lj;jf;f xU
tzpf Kaw;rpahf elj;jpr; nra;ayhk;.

 tsp GfKbahjthW $l;nlUf; Ftpaiy %b
itj;jy; Ntz;Lk;.
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nra;Kiwr; nraw;ghL  18 ( capupg;gris cw;gj;jp nra;jy;;

Nju;r;rp kl;lk; ( 4'6

cj;Njr ghlNtisfs; ( 04

vjpu;ghu;f;fg;gLk; jpwd;fs;( ² Azolla (mnrhy;yh) tsu;g;Gf;Fg; nghUj;jkhdjhf
epyj;ijj; jahu;g;gLj;Jthu;.

 Azolla (mnrhy;yh) tsu;g;igr; nrad;Kiwapy;

ifahz;Lghu;g;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

² rhzk; 5kg
 Nky;nghRNgw;W 100g
 Gj;jk; Gjpa mnrhy;yh 8kg (fpUkpGFj;jYf;fhf)
 ePu;
 fapW
 Kisfs;  / Mg;Gfs;
 kz;ntl;b
 Ks;S

 Fg;ig thup (Rake)

Kiwapay; ( ² 20 rJu kPw;wu; msTs;s epyg;gug;igj; njupT
nra;J nfhs;f

 10m   x 2m epyg;gug;ig milahskpLf
 me ;e pyg ;gFj pa py ; tuk ;Gfs ; mikj ;J

jho;ghj;jpnahd;W mikj;Jf;nfhs;f.
 jho;ghj;jpapy; 10cm cauj;Jf;F ePu;kl;lj;ijg;

NgZf.

² 10l  ePupy; 5kg rhzj;ijj; fiuj;J mg;ghj;jpapy;

,Lf.

 8kg  Azolla  ghj;jpapy; ,Lf. (fpUkpGFj;jy;)

(innoculation)
 ghj;jpapy; Azolla  Nru;j;J 4 Mk; ehspYk; 8Mk;

ehspYk;> Nky; ngRNgw;W 50g tPjk; ghj;jpapy;

,Lf.
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KbG ( ² Vwe;jho xUkhjj;jpd; gpd;du; ePu; Nkw;gug;gpy
Azolla  kpjg;gijf; fhzyhk;.

 Azolla  tbj;njLj;J taypy; epyk; gz;gLj;jpa

gpd;du; (ehw;W elKd;du;) ,Lf.

tpNrl tplaq;fs; ( ² Azolla  tsu;g;Gf;fhf jho;ghj;jp jahupf;Fk; NghJ

tuk;gpd; cauk; 10cm ,Yk; Nkw;gl;ljhf

,Uj;jy; Ntz;Lk;.

 Azolla  tsu;g ;g pd ; NghJ G+r ;r pj ;jhf ;fk;
fhzg;gLkhapd; nghUj;jkhd G+r;rpg;gPilf;
fl;Lg;ghL Kiwfisf; ifahs;f.
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nra;Kiwr; nraw;ghL  19 ( ,iy epw ml;ltiziag; gad;gLj;jp

,iyapd; epwj;ijj; Jzpjy;.

Nju;r;rp kl;lk; ( 4'7

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² ,iy epw ml;ltiziag; gad;gLj;jp ,iyapd;

epwj;ijj; Jzpthu;.

² ,iyapd; epwj;Jf;Nfw;g> jhtuj;jpd; iejurd;

epiyik njhlu;ghf fUj;Jj; njuptpg;ghu;.

² ,iy epwkhdJ Fwpj;j ngWkhdj;ij tpl

Fiwthd ngWkhdj;ijf; fhl;Lkhapd;>

Nkw;fl;Lg;gris ,lr; rpghupR nra;thu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (
² ,iy epw ml;ltiz (Leaf  Colour Chart - LCC)

Kiwapay; ( ² Neha; mw;w 10 ney; jhtuq;fis VOkhwhfj;

njupTnra;J nfhs;f.

² me;ney; jhtuq;fspd; Nkw;gFjpapy; ed;F tpup;e;j

Kjpu;r;rpailahj xt;Nthu; ,iy tPjk; njupT

nra;J nfhs;f.

² ,iyapd ; eu ;g ;gFjpapd ; k PJ ,iyepw

ml;ltizia itj;J ,iyapd; epwj;Jld;>

,iyepw ml;ltiziapy; cs;s xj;j epwj;ijg;

nghUj;Jf.

² ,iyapd; epwj;Jf;F xg;ghf ,iy epw

ml;ltizap ;y ; fhzg;gLk; ,yf;fj ;ij

thrpf;Ff.

² gj;J ,iyfspYk; ,t;twhf epw ml;ltizg;

nghWkhdj;ijg; ngw;W ruhrupg; ngWkdj;ijf;

fzpf;Ff.
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KbG ( ² rhurupg; ngWkhdk; 3 ,Yk; Fiwthd njdpd;>

Nkw;fl;Lg; grisahf iejurd; gris ,l

eltbf;if vLf;Ff.

tpNrl tplaq;fs; ( ² ney; jhtuq;fisj; njupT nra;Ak; Ntisapy;

KO taiyAk; gpujpepjpj;Jtg;gLj;Jk; tifapy;

vOkhwhfj; njupT nra;Jf;nfhs;f.

² ,iy epw ml;ltiziag; gad;gLj;jp ,iyapd;

epwj;ijj; JzpAk; re;ju;g;gj;jpy; ,iyfSf;Fr;

Nrjk; tpisahjthW nraw;gLf.

² ,iyapd; epwkhdJ ,iyepw ml;ltizapd;

,uz;L epwg;gbfSf;F ,ilg;gl;ljhapd;>

mt;tpuz;L epwq;fisAk; $l;br; ruhrup

ngWkhdj;ijf; fzpj;Jf;nfhs;f.

cjhuzk ; :  3 ,w ;Fk ;  4 ,w ;Fk ;

,ilg;gl;ljhapd;.

thrpg;G 
3 4

   3.5
2


 
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nra;Kiwr; nraw;ghL 20 ( epyk; gz;gLj;jy; cgfuzq;fisAk; gapu;j;

jhgpj;jy; cgfuzq;fisAk; ,dq;fhzy;

Nju;r;rp kl;lk; ( 5'3" 5'4

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² epyk; gz;gLj;jYf;Fk; gapu;j; jhgpj;jYf;Fk;

gad;gLj;jf;$ba gy;NtW cgfuzq;fis

,dq;fhz;ghu;.

 e pyk ;  gz ;gLj ;jy ;  cgfuzq ;fs ; >

gad;gLj;jg;gLk; re;ju;g;gq;fs;> mtw;wpd;

nraw;ghL Mfpatw;iwf; fw;wha;thu;.

 cgfuzq;fs; ,af;fg;gLk; tYTf;F mika

mtw;iw tifg;gLj;Jthu;.

 gapu ;j ; jhgpg ;G cgfuzq;fs; gad;gLk;

re ;ju ;g ;gq ;fisAk ; mt;Tgfuzq;fspd ;

njhopw;ghl;ilAk; fw;wha;thu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

² epyk; gz;gLj;jypy; gad;gLj;jj;jf;f gy;NtW

cgfuzq;fs;.

 Kjw; gz;gLj;jy; cgfuzq;fs; - kz;ntl;b

tifs;> Ks; tiffs;> fyg;ig tiffs;

(ehl;Lf; fyg;ig> ,Nyrhd mr;Rj; jfl;Lf;

fyg;ig> [g ;ghd pa j pir

khw;wf;$ba ,wFf; fyg;ig> tl;lj;jl;Lf;

fyg;ig)

 Jizg; gz;gLj;jy; cgfuzq;fs;. kz;ntl;b>

Kl;fyg;ig> rhypL fUtp> Roy; fyg;ig>

tl;lj;jl;L `Nuh> Fg;igthup> iff;fyg;ig>

jfl;Lf; fyg;ig.

 ,ilg; gz;gLj;jy; cgfuzq;fs; kz;ntl;b>

fisfl;Lk; fUtpfs;(Weeders)

 gapu;j; jhgpg;G cgfuzq;fs;> tpj;J eLifg;

nghwpfs;> ehw;W eLifg; nghwpfs;

Kiwapay; ( ² Nkw ;Fw pg ; g p l ; l cgfuzq ;fis ed ;F

mtjhdpf;f.

 ,e;j cgfuzq;fspd; ghfq;fis ,dq;fhz;f.
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 cgfuzq;fspd; tupg;glq;fis tiue;J>

nraw;ghl;il tptupf;f.

 epyk; gz;gLj;jy; Nkw;nfhs;sg;gLk;

re;ju;g;gq;fs; kw;Wk; cgfuzq;fis

,af;Ftjw;Fg;  gad;gLj;jg;gLk;  tY

Mfpatw;wpd; mbg;gilapy; cgfuzq;fis

tifg;gLj;Jf.

 Kjw;  Jizg; ,ilg; gapu;j;

gz;gLj;jy; gz;gLj;jy;  gz;gLj;jy;  jhgpg;G

cgfuzq;fs; cgfuzq;fs; cgfuzq;fs; cgfuzq;fs;

tpyq;F

tYthy;

,af;fg;gLgit

,ae;jpu

tYthy;

,af;fg;gLgit

kdpj tYthy;

,af;fg;gLgit

mtjhdpg;Gf;fhd topfhl;ly; (

² epyk; gz;gLj;jy; kw;Wk; gapu ;j ;jhgpg ;G

cgfuzq;fis ,af;Ftjw;Fg; gad;gLk;

tYTf;F mika tifg;gLj;jp> mw;wpd;

njhopw;ghL Fwpj;Jf; fUj;Jj; njuptpf;Ff.

tpNrl tplaq;fs; ( ² ghlrhiya py ;  tiuaiwg ; gl ; l msT

cgfuzq;fNs cs;sdthapd ; g puNjr

fkj;njhopw; Nritfs; epiyaj;Jf;F my;yJ

khtl;l tptrha gapw;rp epiyaj;Jf;F my;yJ

,e;j cgfhuzq;fs; cs;s xu; ,lj;jpw;F

fsg;gpuahzk; nrd;W ,e;jr; nraw;ghl;by;

<LgLf.

 xt ; Nthu ;  cgfuzj ;j pd ;  %yKk ;

Nkw;nfhs;sg;gLk; gz;gLj;jy; nraw;ghLfSf;F

,ilapyhd NtWghLfis mtjhdpf;Ff.

 xt;Nthu; cgfuzj;jpdhYk; Nkw;nfhs;sg;gLk;

nraw;ghl;Lf;fika me;je;j cgfuzj;jpd;

nghUj;jg;ghL mjd; mD$yq;fs;> gpujp$yq;fs;

Mfpa tw;iw xg;gpLf.
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nra;Kiwr; nraw;ghL  21 ( gy;NtW tif ehw;WNkilfs;

jahupj;jy;

Nju;r;rp kl;lk; ( 5'5

cj;Njr ghlNtisfs; ( 05

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² cupa Kiwapy; ghj;jp ehw;WNkil> rhb

ehw;WNkil Mfpatw;iwj;  jahupg;ghu;.

 nghUj;jkhdthW ehw ;WNkil Clff;

fyitiaj; jahupf;Fk; jpwidg; ngWthu;.

 ehw;WNkiliaj; njhw;WePf;Fk; Kiwiag;

gofpf; nfhs;thu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (
² mupj;njLj;j Nky; kz;

 mupj;njLj;j $l;nlU my;yJ cyu;e;j

khl;nlU

 ehw;WNkilapl;L ehw;Wf;fs; ngWtjw;Fg;

nghUj;jkhd tpj;Jf;fs;

 ehw;WNkilaikf;fg; nghUj;jkhd rhbfs;

(thiokly; rhb> nghypj;jPd; rhb> njd;dQ;

rpul;il> Njq;fha; cupkl;il> gpshj;jpf;Ff;

nfhs;fyd;> ehw;Wj;jl;L / ];iuuNghk; jl;L)

 gq;fR ehrpdp

 Mw;W kzy;

 ePu;

 itf;Nfhy;

 ckp

 Jk;Gf; fapW> Kisfs;

 nrq;fy; Jz;Lfs; / Xl;Lj;Jz;Lfs;

 25cm x 25cm x 5cm  ePs mfy cauk; nfhz;l

kur;rl;lfk;

 kz;ntl;b> iff;fuz;b> Fg;igthup> thsp

 rhf;Fj;Jz;L> gj;jpupifj; jhs;fs;

 nghypj;jPd; jhs;

 nrq;fw;fs;

 G+thsp

 gyif (mOj;Jtw;F)

 Kisfl;ba ney; kzpfs;

 59cn x 34cm x 2cm msTs;s> gu#l;

Kiwf;nfdj; jahupf;fg;gl;l gpshj;jpf;Fj;jl;L

 ney; tpj;Jf;fs;

 A+upah> kpA+upNaw;Wg; nghw;whR> Nky;

nghRNgw;W gris

 xapy; ghk; (oil palm) tpj;Jf;fs;
 ryhJ> jf;fhsp> ];Nuhngup tpj;Jf;fs;
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Kiwapay; ( cau; ghj;jp mikj;jy;:

² gz;gLj;jg;gl;l epyj;jpy; 90cm  mfyKk; 15cm

cauKk; Njitf;Nfw;w ePsKk; nfhz;ljhf

ehw;WNkilg; ghj;jpia mikj;Jf; nfhs;f.

Jk;Gf ;fa pW> Kisfs; Mfpatw ;iwg ;

gad;gLj;Jf).

² ehw;WNkilapd;  ,uz;L  gf;fq;fspYk; 30cm

mfykhd tbfhy;fis mikf;f.

² ehw;WNkilia 12cm cauk; nfhz;ljhf

mikj;Jf; nfhs;f. (Nkyjpf kz;iz mfw;wp

itj;jpUf;Ff.)

 mupj;j $l;nlU> Nky;kz; Mfpatw;iw 1:1

vDk; tpfpjj;jpy; fye;J nfhs;f.

 ehw;WNkilapd; Nkw;gFjpapy; 3-6 cm  cauj;Jf;F

,e;j Clff; fyitia gutpf;nfhs;f.

 ehw;WNkilia njhw;WePf;fpf; nfhs;f. (tpNrl

tplaq;fs; vd;gjd; fPNo ghu;f;f.)

 tupirfSf;fpilNa 10-12cm cs;sjhf rpW

rhy;fis milahsg;gLj;jpf;nfhs;f.

 Mok; 0.5-1.0cm  Mf mikAkhW rhy;fis

mikj;Jf; nfhs;f.

 rhy;fspDs; rPuhd ,ilntspapy; Ijhf

tpj;Jf;fis ,Lf.

 njhw;WePf;fpa kz;zhy; rhy;fis> %bf;

nfhs;f.

 gpd;du; mk;kz;iz rw;W mOj;jp tpLf.

ehw;WNkil epy kz; ^10cm cauj;jpy;&

(Clf fyit (1:1)
(5cm cauj;jpy;;&

90cm

kz; fyit
90 nr.kP (3 mb)

5 nr.kP (2 mq;Fyk;)

10 nr.kP (4 mq;Fyk;)

30nr.kP (1mb)
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 gpd; <ukhf;fg;gl;l rhf;F / gj;jpupifj;jhs; /

itf;Nfhy; %Lgil ,Lf.

 fhiy Neuj;jpy;  (G+thsp %yk;) ePu; Cw;Wf.

 tpj;Jf;fs; Kisf;fj; njhlq;fpaJk; %Lgilia

mfw;Wf.

jho; ehw;WNkil mikj;jy;

² 90cm mfyKk; Njitahd ePsKk; nfhz;ljhf

epyj;jpy; milahskpl;L nfhs;f. (Kisfs;>

fapW Mfpatw;iw gad;gLj;Jf.)

 ghj;jpapd; kj;jpapYs;s kz;iz 12-15 cm

Moj;Jf;F mfw;wp ghj;jpiar; #o tuk;G Nghd;W

mikj;Jf; nfhs;f.

 tuk;gpd; mfyk; Vwj;jho 45 cm Mff; fhzg;gl

Ntz;Lk;.

 jahu; nra;ag;gl;l ghj;jpapy; 3cm  msTf;F

jbg;Gf;F ehw;WNkil Clfj;ijg; gug;Gf.

 ehw;WNkilia njhw;WePf;fpf; nfhs;f.

 tupirfSf;fpilapy; 10-12cm  ,ilntspAs;sthW

rhy;fis milahsg;gLj;jpf; nfhs;f.

 0.5-1 cm Moq; nfhz;ljhf rhy;fs; mikj;Jf;

nfhs;f.

 rhy;fspDs; rPuhf> Ijhf tpj;Jf;fis ,Lf.

 rhy;fis njhw;WePf;fg;gl;l kz;zhy; %b tpLf.

 gpd;du; kz;izr; rw;W mOj;jp ,Wf;fpf; nfhs;f.

 mjd;kPJ <ur;rhf;F / gj;jpupif/ itf;Nfhy;

Nghd;wnjhU %Lgil ,Lf.

 ePiuj; njspf;f.

 tpj;Jf;fs; Kisf;fj; njhlq;fpaJk; %Lgilia

mfw;Wf.

 45cm

 1m

 15cm

kz;iz mg;Gwg;gLj;jp tuk;ghf ,Lf
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rhb ehw;WNkil mikj;jy;

² nghUj;jkhd xU rhbiaj; njupT nra;J

nfhs;f.

² ePu; tbj;NjhLtjw;fhf mbapy; rpy Jisfs;

,Lf.

² glj;jpw; fhl;bAs;sthW rhbia epug;Gf.

rhbiaj; jahu;g;gLj;jy;

² tpj;Jf;fis el 01 - 02 ehs;fSf;F Kd;du;

gq;fR nfhy;yp ,l;Lf; fpUkpaopj;Jf;nfhs;f.

² 0.75cm Moj;Jf;F tupirapy; my;yJ tl;lkhf

mikAkhW tpj;Jf;fis ,l;L> fpUkpaopf;fg;gl;l

kz;zpdhy; %Lf.

² rhbapy; ehw;WNkilf; fyit kPJ tpj;Jf;fis

vOkhwhf ,Lk; KiwiaAk; ifahsyhk;.

² fpUkpaopf;fg;gl;l %Lgil ,l;L> jpdKk; G+thdp

%yk; ePu; njspf;Ff.

² Vida tif ehw;Wr; rhbfspYk; ehw;WNkil

mikf;Ff (nghypj;jPd; ciw> rpul;il>

cupkl;il)

nehupNlhf;Nfh ehw;WNkil mikj;jy;:

² 25 x 25 x 05cm  ePs> mfy> cauKs;s

kur;rl;lfnkhd;iwg; ngw;Wf;nfhs;f.

 mupj;njLf;fg;gl;l  Nky;kz;> J}shf;fpa

khl;nlU  my;yJ $l;nlUit 1:1 vDk;

tpfpjj;jpy; fye;J ePu; tpl;L Fioj;Jf; nfhs;f.

 ,k ;kz ;fyita pdhy ;  Mf ;f pa kz ;

jpuisnahd;wpidj; Njhs; kl ;lj ;ljpy pUe ;J

epyj;jpy; tpotpl;lhy; ntbg;G Njhd;Wk; gjk;)

 ,t;thW jahupf;fg;gl;l Clff; fyitia

rl;lfj;jpDs;  ,l;L kl;lg;gLj;jpf; nfhs;f.

3$5

ntw;Wg; gpuNjrk;

rhb
rhb Clff; fyit
(njhw;WePf;fg;gl;l)

ePu; tbe;J nry;Yk; Jis

,iyAf;fy;  
 
 

1

5

XL/nrq;fw; Jz;Lfs;  
 
 

1

5
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 5cm x 5cm  e Ps >  mfy msthd

Jz;lq;fshFkhW Clff;fyit kPJ NfhLfs;

fPwp fj;jp myfpdhy; kuf;fPyj;jpd; cjtpAld;

Fw;wpfshf ntl;bf;f nfhs;f.

(,t;thW ntl;Lk;NghJ tUk; ,ilntspapDs;

kzy; /  rhk;gy; ,l;Lf; nfhs;f. Fw;wpfs; kPs

xl;bf;nfhs;tij ,jd; %yk; jtpu;f;fyhk;)

 xt;nthU Jz;lj;jpdJk; kj;jpapy; 1/2 cm

Moj;jpy; Jisapl;L xt;nthU tpj;J tPjk; ,l;L

Clff; fyitahy; %bf;nfhs;f.

 tpj;Jf;fis ehl;ba gpd;du; ehw;WNkilia

<ur ; rhf ;f pdhy ; my;yJ nghUj;jkhd

%Lgilahy; %bf; nfhs;f.

 tpj;Jf;fs; Kisj;j gpd;du; %Lgilia

mg;Gwg;gLj;Jf.

 Fw;wpfspd; tpspk;Gfs; cyuj; njhlq;fpa gpd;du;

rpwpjsT ePu; ,Lf.

 fsj;jpy; eLtjw;Nfw;w epiyia milj;j

gpd;du;> ehw;Wld; $lNt Fw;wpia mg;Gwg;gLj;jp

epue;jug; gapu; epyj;jpy; fhl;Lf.

 fsj;jpy; ehl;Ltjw;Fg; nghUj;jkhd epiyia

milj;j gpd;du; ehw;Wld; Nru;j;J Fw;wpia

Ntwhf;fp gapu;nra; epyj;jpy; ehl;bf;nfhs;f.

5cm

5cm<

<<

<

<
<

ehw;W

ehw;W

Nkilj;

Jz;lk;
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lnghf; ehw;WNkil

 xsp fpilf;Fk; Xu; ,lj;ijj; njupTnra;J

nfhs;f. (xU rJu kPw;wu; 1 m x 1 m msT

NghJkhdJ)

 ehw;WNkil Clfk; ntspNa rpjWtijj;

jtpu;g;gjw;fhf> ghj;jpapd; Xuq;fisr; #o

nrq;fw;fs; my;yJ thio kly;fs; ,Lf.

 thioapiy kPJ my;yJ nghypj;jPd; jhs; kPJ

ckp my;yJ $l;nlU> nky;ypa gilahf ,Lf.

 mg;gilapd; kPJ Kisnfhz;l ney;kzpfis

3 - 4 kzpfs; caukhf mikAkhW gilahf

,Lf.

 mjd;kPJ itf;Nfhy; gilnahd;W ,Lf.

 gpd;du; me;ney;kzpfisg; gyifnahd;wpdhy;

ftdkhf mOj;Jjy; Ntz;Lk;.

 ehnshd;Wf;F %d;W ehd;F jlitfs;

G+thspapdhy; ePu; ,Lf.

 10 - 14 ehs;fSf;fpilNa ehw;Wf;fis

eLtjw;fhfg; gad;gLj;Jf.

kzy;; ehw;WNkil

 nrq;fw;fis nrt;tf tbtj;jpy; itj;J

Njitahd ,lg;gug;ig Ntwhf;fpf; nfhs;f.

 Ntwhf;fpa ,lg;gug;G kPJ Mw;W kzy; ,l;L

epug;Gf.

 Njitahd tpj;J tifia> jhtuj; Jz;l

tifia kzy; ehw;WNkilapy; ,Lf / eLf.

 NghJkhd msT ePu; ,Lf.
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 ehw;Wf;fs; Njhd;wpa gpd;du;> gapu; tiff;Nfw;g>

kzy; ehw;W NkilapypUe;J gpLq;fp> eLif

Clfk; mlq;fpAs;s nghypj;jPd; ciwfspy;

eLf.

 ehw;W ed;F jhgpjkhfpa gpd;du; fsj;jpy; eLf.

jl;L ew;WNkil (gu#l; Kiw eLiff;fhf)

² 59 x 34 x 2cm msTs;s 432 rpwpa miwfs;

nfhz;l gpshj;jpf;Fj; jl;Lfisg; gad;gLj;Jf.

² rpwpa miwfisf; Nrw;wpdhy; epug;Gf.

² xu; miwapy; ehd;F ney; tpj;Jf;fs; tPjk;

mlq;FkhW jl;bd; kPJ tpj;Jf;fis ,Lf.

² ney; tpj;Jfs; Kisj;J 12- 15 ehs;fspd;

gpd;du; (ehw;Wf;fs; 10cm msTf;F tsu;j;j

gpd;du;) Nrw;Wld; Nru;j;J miwfspypUe;J

gpupj;njLj;J> fsj;jpy; tPor;nra;J tpijf;Ff.

jl;L ehw;WNkil (kz;zpd;wpa/ Nkl;Lepyg;
gapu;fSf;fhf)

² ,jw;fhfg; gpshj;jpf;F my;yJ ];iuuNghk;

jl;Lf;fisg; gad;gLj;Jf.

² ehw;WNkil : ckp Mfpatw;iw 1:1 tpfpjj;jpy;

fye;J fpUkpaopj;Jf; nfhs;f.

² jl;L ehw;WNkilfspy; Clfj;ij epug;g Kd;du;>

jl;L ehw;WNkil miwfspd; mbg;gFjpapy;

nky;ypa nghypj;jPd; ehlh xt;nthd;W tPjk;

,Lf.

² gpd;du; ehw;WNkil Clfj;jpdy; miwfis

epug;gp Xu; miwapy; xU tpj;J tPjk; ,Lf.

² tpj;Jf;fis ,l;lJ njhlf;fk; mit Kisj;J

5-6 ehs;fs; fopAk; tiuapy; ePu; khj;jpuk; ,LtJ

NghJkhdJ. gpd;du; "myN;gl; grisf; fyit"
,Lf. (1g / 1l ePupy; fiuj;Jj; jahupj;j fiury;)
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Nrw;W ehw;WNkil

² taypy; kz;izg; Gul;ba gpd;du; my;yJ coT

nra;j gpd;du;> Nrwbf;Ff.

² 1m mfykhd> epykl;lj;jpypUe;J 5-7cm
caukhd ghj;jpfis mikj;Jf;nfhs;f.

² ghj;jpfSf;F ,ilNa Vwe;jho 3cm mfykhd

rhy;fs; ,l;L ghj;jpfis Ntwhf;Ff.

² 0'4ha  epyg;gug;Gf;F 2kg A+upah> 10kg mlu;Nky;

nghRNgw;W> 3kg kpAupNaw;Wg; ngw;whR ,l;Lf;
fye;J kl;lg;gLj;jp> Kis jl;ba tpj;Jf;fis

ehw;WNkilg; ghj;jpfs; kPJ rPuhf ,Lf.

² ehd;fhtJ ehspy; ehw;WNkilf;F ePu; ,Lf.

ehw;Wf;fs; tsu;e;j gpd;du;> ePu;kl;lj;ij Vwe;jho

5cm cauj;Jf;Fg; NgzptUf.

² Kisj;J 17 -21 ehs;fspd; gpd;du; ehw;Wf;fisg;

gpLq;fpf; fsj;jpy; eLf.

];nghd;[; (Sponge)  ehw;WNkil

² 2.5cm msT jbg ; Gs ;s ] ;nghd ;[ ;

Jz;nlhd;wpid vLj;J 30cm x 30cm msTs;s

xU rJu tbthd gFjpia ntl;bnaLf;Ff.

² mjpy; 2cm x 2cm msTs;s rJuf; fl;lq;fs;

f pilf;FkhW 2cm mfykhd epuy ;fis

ePsg;gf;fkhfTk; mfyg; gf;fkhfTk; $upa

fj;jpapdhy; Kw;whf Ntwhfhj tifapy;

ntl;bf;nfhs;f.

² xt;nthU rpW fl;lj;jpYk; xt;nthU tpj;J tPjk;

,Lf.

² gpd;du; 5cm msT caukhf xU jl;bd; kPJ

];nghd;[; Jz;il itj;J ePupl;L eidf;Ff.

² tpj;J Kisj;J ,uz;L ,iyfs; Njhd;wpa

gpd;du; 1l ePupy; 1g my;Ngl; grisj; fiury;

Nru;j;Jf; fiuj;J ];nghd;[; mq;fpAs;s rhbapy;

,Lf.
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² Vwe;jho xU thuj;jpd; gpd;du;> ePu;;kaT+lf

gapu ;r ;nra ;iff ;fhf rhb ehw ;Wf ;fis

];nghd;[;[py; ,Lf.

kl;l ehw;WNkil

² xapy; ghk; (oil palm) Nghd;w gapu;fSf;F ,t;tif

ehw;WNkil nghUj;jkhdJ.

² rkjskhd xU epyg;gFjpiaj; njupT nra;J>

cgfuznkhd;wpdhy; 40cm Moj;Jf;F kz;iz

,sf;fpf; nfhs;f.

² kz;Zf;F nrd;NuhrPkh> FNuhl;lNyupah Nghd;w

gRj;jhl; grisfis ,l;L kz;Zld; ed;F

fyf;Ff.

² ilfy;rpak; nghRNgw;Wg; gris 500kg / ha tPjk;
ehw;WNkilf;F ,Lf.

² ehw;WNkilg; ghj;jpapd; xU gl;bia tpj;J

eLtjw;fhf Ntwhf;fpf; nfhs;f.

² 3.5m mfykhfTk; Njitahd ePsj;jpYk;

ehw;WNkilfis mikj;Jf;nfhs;f.

² 10:10:20  grisf; fyitia 500kg / hatPjk;
fsj;jpy; gpuNahfpf;Ff.

² tpj;Jf;fis eLtjw;fhf Fwpj;j ,ilntspfspy;

Fopfs; mikf;Ff. (0.7m  x 0.8m  ,ilntspapy;)
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² Fopf;F xd;whf tpj;Jf;fis ,l;L kz;zpdhy;

%Lf.

² ghj;jpapd; kPJ %Lgil ,l;L ePu;gha;r;Rf.

² ehw;WNkilf;F Njitf;Nfw;g epoy; toq;Ff.

tpNrl tplaq;fs; ( ehw;WNkilfisj; njhw;WePf;fy;

nghUj;jkhd xU Kiwiaf; iff;nfhs;f

² vupj;jy;

² #upaxsp %yk;

² ,urhadg; nghUl;fs; ,ly; (gq;fR ehrpdp)

vupj;jy; %yk; njhw;WePf;fy;

² jahu; nra;ag;gl;l ehw;WNkilapd; kPJ jahupj;j

ehw;WNkil Clfj;ijg; gug;gp g+thsp %yk;

rPuhf eP&w;wp eidf;Ff.

 ehw;WNkilapd; kPJ 5cm  jbg;gpy; ckpg;gilia

,Lf.

 mjd; kPJ 7cm  jbg;gpy; itf;Nfhw;gilia

,Lf.

 ,t;thW khwpkhwp ckp> itf;Nfhy; gilfis

,Lf.
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 fhw;W tPRk; jpirf;F vjpu;j;jpirapy; jP %l;Lf.

 rhk;giy mfw;wp 04 ehl;fspd; gpd; tpj;Jf;fis

,Lf.

#upa ntg;gj;jpd; %yk; njhw;WePf;fy;:

² cyu;thd fhyepiy cs;sNghJ ,k;Kiw kpfg;

nghUj;jkhdJ

 ehw;WNkil ed;F eidAkhW ePu; ,Lf.

 500 gauge jbg;Gila xsp CLUtf;$ba

nghypj;jPd; jhis ehw;WNkil Nkw;gug;gpypUe;J

3 - 4 cm  cau;thf ,Uf;FkhW kPJ tpupj;J

ed;F Kj;jpiuapLf.

² 14 ehl;fspd; gpd; nghypj;jPid mfw;Wf.

² ,jd; fhuzkhf kz; ntg;gepiy Vwj;jho

50C  tiu caUk;. (,jid mtjhdpf;fTk;.)

,urhadg; nghUs;fs; ,l;Lf; fpUkpaopj;jy;

gad;gLj;Jtjw;Fg; nghUj;jkhd gq;fR

nfhy;ypfs;

- fg;uhd; - 50% - 6g ,id 5 yPw;wu; ePupy; fiuf;Ff.

- jpuhk; 80% - 7g ,id 5 yPw;wu; ePupy; fiuf;Ff.

- Nkw;gb msTfs; xU rJu kPw;wu;

ehw;WNkilf;Fg; NghJkhdJ.

- gq;fR nfhy;ypia ePupy; fiuj;J g+thspapdhy;

ghj;jpapy; ,Lf.

- gq;fR nfhy;yp ,l;L 1 -2 ehs;fspd; gpd;du;

tpj;Jf;fis Nkilapy; ,Lf.
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nra;Kiwr; nraw;ghL  22 ( ikaePf;fg;  gk;gpapd;  mikg;igAk;

nraw; ghl;ilAk; fw;wha;jy;

Nju;r;rp kl;lk; ( 6'2

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² ikaePf;fg; gk;gpapd; njhopw;ghl;ilf; fw;wha;thu;.

 gk;gpiaf; fow;wpg;G+l;Ljy;> tpsf;fg;glk; tiujy;

Mfpa jpwd;fis tsu;j;Jf;nfhs;thu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

² ikaePf;fg; gk;gp

 gk;gpiaf; fow;wpg; G+l;Ltjw;Fj; Njitahd

cgfuzq;fs;.

Kiwapay; ( ² ikaePf;fg; gk;gpiag; ngWf.

² ikaePf;fg; gk;gpia mtjhdpj;J mjd;

KOikahd tupg;glj;ij tiue;J nfhs;Sq;fs;.

² mjidg; ghfq;fshff; fow;wpg; gpd;tUk;

gFjpfis ,dq;fhz;f

² milry; (Packing)
² jz;L  (Shaft)
² jz;Lg;G+z;  (Shaft sleeve)
² jl;il (Vane)
² ciw (Casing)
² KLf;fpapd; fz; (Eye of impeller)
² KLf;fp  (Impeller)

² ePu;g;gk;gpapd; rPuhd njhopw;ghl;Lf;fhf me;je;jg;

gFjpapd; gq;fspg;igf; fw;wha;f.

² fow;wpa ghfq;fis kPz;Lk; nghUj;Jq;fs;.

² ePu;g;gk;gpapd; njhopw;ghl;ilf; fw;wha;f.
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mtjhdpg;Gf;fhd topfhl;ly; ( tupg;glq;fs;  tiue;J njhopw;ghl;ilf; Fwpj;Jf;

nfhs;f

KbG ( gk;gpapd; gFjpfis ,dq;fz;L mjd;

njhopw;ghl;ilf; fw;wha;thu;.

tpNrl tplaq;fs; ( ² gk;gpapd; gFjpfSf;Fg; ghjpg;G Vw;glhjthW

fow;wpg; G+l;Ltjw;fhf Njitahd rupahd

cgfuzq;fisj; njupTnra;J nfhs;f.

² ikaePf;fg; gk;gpnahd;wpidg; ngwKbahj

tplj;J> kjpupnahd;wpidg; gad;gLj;Jthu;.
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nra;Kiwr; nraw;ghL  23 ( ePu;g;ghrdj; njhFjpapd; ghfq;fis

,dq;fhzYk; jhgpj;jYk;

Nju;r;rp kl;lk; ( 6'4

cj;Njr ghlNtisfs; ( 04

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² Jsp> J}ty; ePu;g;ghrdj; njhFjpfspd; ghfq;fis

,dq;fhz;ghu;.

² Jsp> J}ty; ePu;g;ghrdj; njhFjpfisr; rupahfj;

jhgpg;ghu;.

² Jsp> J}ty; e Pu ;g ;ghrdj; njhFjpfspd;

njhopw;ghl;ilr; nra;Jghu;g;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk;

² jd;dpaf;f fzpdpf; fl;Lg;gLj;jp (Computer control)

² Foha; thapy;fs; (Taps or controling valves)

² Koq;if ,izg;Gf;fs;  (Elbow connectors)

² uP (T) ,izg;Gf;fs;  (T connectors)

² Foha; Kbtplj;ij %Lk; %b (end pieces / end caps)

² Ez;zpa Foha; (Micro tube)

² Foha; ,irthf;fp (,U Foha;fis ,izf;Fk; gFjp)

(Tube adaptors)

² Jisfis %Lk; %bfs; (Blanking plug)

² ckpopfs;  (Drippers)

² toq;fy; Foha;fs; (Supply pipes)

Kiwapay; ( ² jd;dpaf;ff; fzpdpf; fl;Lg;gLj;jpia Kjypy;

jpUFgpbapy; ,izj;J gpd;du; toq;fy;

Fohiag; nghUj;jTk;>

 jd;dpaf;f fzpdp fl;Lg;gLj;jp ,y;yhjNghJ

Kjypy; toq;fy; Fohapy; Foha;thap;iyg;

nghUj;Jf.

 toq;fy; Foha;f;Fk;> ePu;g;ghrdk; nra;Ak;

,lq;fSf;Fkpilapy; Fohia tisf;f

Ntz;bNaw;gbd; mjw;fhf fPNo cUf;fspy;

fhl;lg;gl;Ls;sthW Fohia ntl;b Koq;if

,izg;Gg; nghUj;Jf.
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 g p ujhd toq ;fy ;  FohAld ; o90 a py ;

Fohnahd;wpidg; nghUj;j NeupLkhapd;

glj ;j pw ;Nghd ;W T ,izg;ghd ; xd ;iw

gad;gLj;jTk;.

       

² toq;fy; Fohiag; nghUj;jpa gpd;du; jpwe;j Kbtplj;jpy; ePu; ntspNaWjiy

epWj;Jtjw;F Kbtpl %bfs; (End Caps) nghUj;jTk;. Kbtpl %bfisg;

gad;gLj;Jk;NghJ Fohia tisf;f Kd; Kbtpl %bfis Fohapy;

nrUfpa gpd; Fohia tisf;fTk;.

  
 

 

² ,g;NghJ toq;fy; FohapypUe;J ePu;g;ghrdk; nra;Ak; jhtuj;jpw;F ePu; vLj;Jr;

nry;Yk; Ez;Fohia toq;fy; FohAld; nghUj;j Ntz;Lk;. mjw;fhf

Kjypy; cupa Ez;Fohapd; ePsj;ij rupahf mse;J ntl;bf; nfhs;s

Ntz;Lk;.

² ,g;NghJ> ntl;bnaLj;j Ez;Fohapy; cupa ,ilntspfspy; Jisfis

,lTk;. mjd;gpd; Foha; ,irthf;fpia (Adaptor) JisfspDs;

nghUj;jpf;nfhs;f. mjw;fhf JisapLk; Jizg;ghfj;jpd; gpd; gFjpiag;

gad;gLj;j KbAk;. ePu; frpjiyj; jtpu;g;gjw;F ,e;j ,irthf;fp (Adaptor)

apid FohAld; 900 ,y; mikAkhW nrYj;jpf;nfhs;f.
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² JisapLk;NghJ VjhtJ jtWfs; Vw;gLk;NghJ mj;Jisfis Jisfs;

%Lk; %biag; (blanking plug) gad;gLj;jp %btplTk;.

² mjd;gpd; xt;nthU ,irthf;fpAld; (Adaptor) Ez; Foha;fisg;

nghUj;jpf;nfhs;f.

 

² ,g;NghJ Ez;Fohapd; Kbtplj;jpy; ckpopfis nghUj;Jf. Ez;Foha;

mtrpakw;w re;ju;g;gj;jpy; ckpopfis> toq;fy; Foha;fspd; Jisfspy;

nghUj;Jf.

 

² gpujhd toq;fy; Fohia epiy epWj;Jtjw;F Njitf;Nfw;g epiyepWj;jpfs;

my;yJ  Rtu; gpizay; Crpfis (Wall Clips) gad;gLj;Jf.
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² Ez;Fohia epiyepWj;Jtjw;F rpwpa epiyepWj;jpfisg; (Stakes)

gad;gLj;Jf.

 

² ,g;NghJ ePq;fs; jahupj;j Jsp ePu;g;ghrdj; njhFjpiaj; njhopw;glr;

nra;f. ckpopapy; cs;s gPr;R Kidiaj; jpUFtjd; %yk; ckpOk;

ePupd; Ntfj;ij khw;wpf; nfhs;s KbAk;.

KbG #
² Jsp ePu;g;ghrdj; njhFjpiaj; jhgpj;J mjd; njhopw;ghl;ilr; Nrhjpf;Ff.

tpNrl tplaq;fs; #

² Jsp Kiw ePu;g;ghrdj; njhFjpiaj; jhgpf;Fk;NghJ ftdj;jpw;nfhs;s

Ntz;ba Kf;fpa tplakhf ePu;g;ghrdk; nra;Ak; ,lj;jpypUe;J ePiug;

ngw;Wf;nfhs;Sk; Foha;thapy; tiuapyhd J}uk;> toq;fy; Fohapd; (Sup-

ply pipe) ePsj;Jf;Fg; nghUj;jkhdjhf cs;sjh vdf; ftdpf;Ff.

 tpidj;jpwdhd ePu;g;ghrdj;jpw;F> toq;fy; Fohapd; ePsj;ij 15 m ,Yk;

Fiwthff; Ngzpf;nfhs;s Ntz;Lnkdr; rpghu;R nra;ag;gLfpwJ.

 toq;fy; Fohiag; nghUj;j Kd;dh; Fohia 10-15 epkpl Neuk; nte;ePupy;

,l;L neha;ikahf;fpf;nfhs;tjhy; mjid Foha;thapYld; ,yFthfg;

nghUj;jpf;nfhs;syhk;.

b.  J}ty; ePu;g;gridj; njhFjpiaj; jhgpj;jy;

Njitahd cgfuzq;fSk; nghUs;fSk;

 PVC xl;Lgir (Solvent Cement)

 T  ,izg;Gf;fs; (T-fittings)

 rpypg; N`h]; fndf;uu; (Slip hose connectors)

 GupAs;s ,irthf;fp (Threaded adapter)

 nut;Nyhd; ehlh (Teflon tape)

 J}tw;wiy (Sprinkler)
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 ,Uk;gupAk; ths; myF (Hack Saw Blade)

 PVC  Foha;

 gpb (Clamps)

 jhq;fp GI  Foha; ( Supportive GI Pipe)

Kiwapay; #

² Fohia Njitahd ePsKilajhf ntl;bf;nfhs;f.

² T ,izg;Gld; Fohapd; xu; me;jj;ij gir g+rp xl;bf;nfhs;f.

² ,dp  GupAs;s ,irthf;fpia (Threaded adapter) ePu;r;rptpwpAld;

,izj;Jf;nfhs;f. ,it ,uz;Lk; ,izAk; ,lj;jpy; nghUj;jkhdthW

nug;Nyhd; ehlh (Teflon tape)  Rw;wpf;nfhs;f.

² ,dp Fohapd; kW me;jj;Jld; ,izg;ghdpd; (connector) jpwe;j me;jj;ij

PVC  gir ,l;L ,izj;Jf; nfhs;f.
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² Njitnadpd; kw;iwa me;jj;Jld; ,izg;Gf;fs; Nru;j;J mikg;ig

NkYk; ePl;bf;nfhs;syhk;.

² jahu;g;gLj;jpa mikg;ig gpujhd ePu; tpdpNahfj; njhFjpAld; ,izf;Ff.

KbG #

² J}ty; ePu;g;ghrdj; njhFjpiaj; jhgpj;J mje; njhopw;ghl;ilr; Nrhjpf;Ff.

tpNrl tplaq;fs;#

² J}ty; Kiw ePu;g;ghrdj; njhFjpahdJ> JspKiw ePu;g;ghrdj; njhFjp

Nghd;wy;yhJ> cau; mKf;fj;jpd; fPNoNa njhopw;gLk;. vdNt> rptpwy;

ePu;g;ghrdj; njhFjpiar; nraw;gLj;j Kd;du; njhFjpapd; rfy gFjpfisAk;

PVC girapl;L ,Wf;fkhf xl;bf;nfhs;tJ mtrpakhFk;.
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nrad;Kiwr; nraw;ghL 24 ( MtpAapu;g;ig mtjhdpj;jy;

Nju;r;rp kl;lk; ( 10'3

cj;Njr ghlNtisfs; ( 01

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² ,iyapd; Nky;> fPo; Nkw;gug;GfSs; vjd; %yk;

mjpfsT MtpAapu;g;G eilngWfpwJ vd KbT

nra;thu;.

 ntt;NtW jhtu ,iyfspd;  MtpAapu;g;G tPjk;

NtWgLk; vd;gij mtjhdp;g;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

 kpd;dLg;G /  mLg;G

 tOf;fpfs; rpy

 iknahw;Wj; jhs;

 fj;jupf;Nfhy;

 rhtzk;> ,wg;gu; tisaq;fs; rpy

 Nfhghw;Wf; FNshiul;Lf; fiury; (CoCl
2
)

 jhtuk;

Kiwapay; ( ² iknahw ;Wj ; jhs ;  my ;yJ tbjhis

tOf;fpasTf;F ntl;bf;nfhs;f.

 ,t;thwhd  10  Jz;Lfis jahu;nra;J

mtw;iw  CoCl
 
 fiurypy; eidj;J kpd; mLg;gpy;

itj;J ePyepwk; tUk;tiu ntg;gkhf;Ff.

 ,uz;L tOf;fpfSf;fpilapy; tbjhs;fis

itj;J mtw;wpd; ,ilNa ,iyia itj;J

tOf;fpapd; ,uz;L gf;fq;fspYk; ,wg;gu;

tisaq;fis ,l;Lf;nfhs;f.  mt;thW

nra;Ak;NghJ  Neuj;ijf; Fwpj;Jf;nfhs;f.

 ,iyfspypUe;J ePuhtp  ntspNaWk;NghJ

mjid  CoCl
 
 tbjhs; cwpQ;rpaJk; epwkhw;wk;

Vw;gLk;.  ,t;thwhd ,sQ;rptg;G epwkhw;wk;

NkNyAs;s ,iy Nkw;gug;gpyh  fPNoAs;s

,iy Nkw ; g u g ; g pyh e pfOf pwJ vd

mtjhdpf;fTk;.

 ,tw;wpy; epwkhw;wk; Vw;gl vLf;Fk;  fhyj;ijf;

Fwpj;Jf;nfhs;f. mfd;w ,iyj; jhtuk;> xLq;fpa

,iyj; jhtu Mf patw ;w py ;  ,e ;jg ;

gupNrhjidia elhj;jp mtjhdpf;fTk;.
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KbG  ( CoCl
2 
,dJ epw NtWghl;Lf;Fr; vLf;Fk; Neu

NtWghL Fwpj;J fUj;Jj; njuptpf;Ff.

tpNrl tplaq;fs; ( ² tbjhis ifahy; gpbj;jhy; ifapYs;s

<uypg;gpd; fhuzkhf ,iyia cs;Ns itf;f

Kd;dNu mjpy; epwkhw;wk; Vw;glf;$Lk;.

 xU jlit gad;gLj;jpa tbjhis kPz;Lk;

cyu;j;jpg; gad;gLj;jyhk;.

,wg;gu;g; gl;b

fz;zhb tOf;fp

,iy

,iy

fz;zhb tOf;fp,wg;gu;g; gl;b
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nra;Kiwr; nraw;ghL25 ( cwpQ;rd;khdpiag; gad;gLj;jp MtpAapu;g;G

tPjj;ij msj;jy;.

Nju;r;rp kl;lk; ( 7'3

cj;Njr ghlNtisfs; ( 04

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² cwpQ;rd; khdpiag; gad;gLj;jp> ntt;NtW #oy;

epge;jidfspy; MtpAapu;g;G tPjj;ij msg;ghu;.

² ntt;NtW #oy; epge;jidfspy; MtpAapu;g;G

tPjk; NtWgLk; vd;gijj; Jzpthu;.

² ntt;NtW #oy; epge;jidfspy; MtpAapu;g;G

tPjk; NtWgLtjw;fhd fhuzq;fis tpsf;Fthu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (
² jhtuf;fpis

² ngupa fOT tl;lif (sink)
² cwpQ;rd;khdp

² rpwpa fj;jp / fj;jupf;Nfhy;
² jhq;fp

² khf;fu; Ngid

² epWj;jw; fbfhuk;

² Kfit

² gpsj;jpf;F msTNfhy;fs;

² fljhrp tifj; JilJz;L

² ntg;gkhdp ̂ -10-1100C tiuahd ntg;gepiy tPr;R

cs;s&
² epw%l;Ltjw;fhd epwg;nghUs; (mj;jpah

trpakhdjy;y)

² trypd; (Vasline)
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Kiwapay; ( ² glj;jpy; fhl;bAs;sthW cgfuz mikg;igj;

jahu;g;gLj;jpf; nfhs;f.

² jtunkhd;wpypUe;J nghUj;jkhd xU fpisia

ePupDs; ,Uf;Fk; epiyapy; ntl;bf;nfhs;f.

² cwpQ;rd;khdpapDs;> epwg;nghUs; Nru;e;j ePu;

epug;gp NgrpdpDs; cwpQ;rd;khdpia mkpo;j;jp>

mjDld; jtuf;fpisiag; nghUj;jpf;nfhs;f.

² jhtuf;fpisapdhyd;wp> cgfuzj;jpd; NtW

gFjpfshy; ePu; ntspNaWtijj; jtpu;g;gjw;fhf

,wg;gu; %b nghUj;jpa jpwe;j me;jj;jpy; trpypd;

jlTf.

² g pshj ;j pf ;F msTNfhiyAk ; khf ;fu ;

NgidiaAk; gad;gLj;jp kapu;j;Jisf; Fohapd;

jpwe;j Kidapy; Muk;gpj;J 2 nrd;up kPw;wu;

,ilntspia milahskpl;Lf;nfhs;f.

² me;j milahsj;jpy; ,Ue;J gpshj;jpf;F

msTNfhiyAk ; khf ;fu ; NgidiaAk;

gad;gLj;jp> 1 nrd;up kPw;wu; ,ilntspapy;

milahsq;fs; ,l;Lf;nfhs;f. (Fiwe;jgl;rk;

mt;twhd MW (6) milahsq;fisNaDk;

,l;Lf; nfhs;f)

² kapu;j;Jisf; Fohapd; Kidia ePu; nfhz;l

KfitapypUe;J cau;j;Jf. kapu;j;Jisf;

FohAld; ,izf;fg;gl;Ls;s Mzpiar; rw;Wj;

jsu;j;Jtjd; %yk; kapu;j;Jisf; FohapDs;

tspf;Fopnahd;W cUthf ,lkspf;Ff.

² tspf;Fkpop cUthfpa gpd;du; Mzpia ,Wf;fp>

kapu;j;Jisf; Fohapd; Kidia fljhrp tifj;

JilJz;bdhy; (Paper serviette) Jilf;Ff.

ePu;

jpUF

msTNfhy;

kapu;j;Jisf; Foha;

Mtpahjy;

trpypd; jltpa

Kid

wg;gu; milg;ghd;

Q P
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mg;NghJ  kapu;j;Jisf; FohapDs; tspf;Fkpop

njspthff; fhl;rpahspf;Fk;.

² kapu;j;Jisf; Fohapd; RahjPdkhd Kidia

ePu; nfhz;l KfitapDs; GFj;Jf.

² tspf;Fkpop NkYk; milahskpl;l> KjyhtJ

milahsj;jpd; mUNf te;j gpd;du; thrpg;igg;

ngWf.

² ,jw;fhf ,uz;L Kiwfisf; ifahsyhk;.

Kiw - 1
²tspf;Fkpop> KjyhtJ milahsj;ijj;

njhl;lTld; epWj;jw; fbfhuj;ij ,af;Ff.

tspf;Fkpop Fwpj;j msT J}uk; nrd;W (2cm
my;yJ 3cm ) Fwpj;j milahsj;ij tspf;Fkpop

njhl;lTld; mjw;Fr; nrythfpa Neuj;ij

epWj;jw; fbfhuk; %yk; mse;J nfhs;f.

Kiw - 2
² tspf;Fkpo; KjyhtJ milahsj;ijj;

njhl;lTld; epWj;jw; fbfhuj;ij ,af;Ff.

² xU Fwpj;j Neuj;Js; tspf;Fkpop nrd;w

J}uj;ij mse;Jnfhs;f. (cjhuzk; 10

nrf;fd; my;yJ 30 nrf;fd;)

² tspf;Fkpop nrd;w tPjj;ijf; fzpf;Ff. mJ

MtpAapu;g;G tPjkhFk;.

² ntt;NtW #oy; epge;jidfspd; fPo; MtpAapu;g;G

tPjj;ij mse;J nfhs;f.

² xspr; nrwpT NtWgl;l ,lq;fspy;

² fhw;wpd; Ntfk; NtWgl;l ,lq;fspy;

² ntt;NtW ntg;gepiyAs;s ,lq;fspy;

² jhtu ,iyfspd; gug;gsT NtWgl;l ,lq;fspy;

² gpd;tUk; ml;ltidapy; cupa jfty;fisg;

gjpTnra;J nfhs;f.

fhuzp/ khwp     $l/ Fiwa    MtpAapu;g;G tPjk;

(cm/s)

xspr; nrwpT

fw;wpd; Ntfk;

ntg;gepiy

,iyapd;

Nkw;gug;G

gug;gsT
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KbG ( ² fpilj;j thrpg;Gf;fspd; gb ntt;NtW #oy;

epge;jidfspd; fPOk;. ,iyg; Nkw;gug;gsT

Nkw;gl;l re;ju;g;gq;fspYk; MtpAapu;g;G tPjk;

NtWgLk; tpjj;Jf;Nfw;g KbntLf;Ff.

tpNrl tplaq;fs; ( ² jhtuf; fpisapy; cs;s ,iyfspd; jbj;j

nkOFg ; gil nfhz ;l Gwj ; Njhy ;

fhzg;gLkhapd;> ,e;j mtjhdpg;gpd; NghJ

njspthd NtWghl;il vjpu;ghu;f;f KbahJ.

² jhtuf; fpisia ntl;Ljy; cwpQ;rd; khdpAld;

nghUj;Jjy; Mfpatw;iw fpis ePu;g;ghj;jpuj;jpy;

,Uf;Fk; epiyapNyNa nra;jy; Ntz;Lk;.

tspf;Fkpop jthuf;fpisapd; fho; ,ioaj;jpDs;

GFkhapd; fhopdhy; ePu; cwpQ;Rjypd; nfhz;L

nry;Yk; jlaq;fs; Vw;gLtjhy; MtpAapu;g;G

rPuhf epfokhl;lhJ

² jhtuf; fpisapy; cs;s ,iyfisf; fljhrp

tifj; JilJz;bdhy; Jilf;Fk; ,iyfs;

eidj;Js;s epiyapy; rupahd thrpg;Gfisg;

ngwKbahJ.

² ePUld; epwg;nghUs; Nru;tjhy; tspf;Fkpop

kapu;Jisf; FohapDs; mire;J nry;tij

mtjdpg;gJ ,yFthf;fg;glyhk;.

² cw pQ ; rd ;khd p fz ;zba pyhd xu ;

cgfuzkhjyhy; mjid kpff; ftdkhff;

ifahsTk;.
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nra;Kiwr; nraw;ghL 26 ( NtuKfj;jpd; %yk; ePu; Nky; Nehf;fpj;

js;sg;gLtijf; fhl;Ljy;.

Nju;r;rp kl;lk; ( 10'4

cj;Njr ghlNtisfs; ( 01

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² jhtuj;jpd; ePufj;JwpQ;rypy; NtuKf;fj;jpd;

gq;fspg;ig Nrhjpj;jwpthu;.

 mfg;gpurhuzk;> Gwg;gpurhuzk; Mfpatw;iw

Ntu;j;njhFjpapd; cl;fyq;fs;> kz; fiury;

Mfpatw;Wf;fpilapyhd nrwpTg; gbj;jpwd;

ghjpf;Fk; tpjj;ij Njbawpthu;.

Njitahd cgfuzq;fSk; nghUs;fSk;

( ² Nrhs tpj;Jf;fs; 10-12

 ,wg;gu;f; Foha; (15cm ePskhd)

 gbtFf;if nra;ag;gl ;l 30cm e Pskhd

kapu;j;Jisf; Foha;

 jhq;fp

 thafd;w Nghj;jy; /  Kfit

 nrwpthd rPdpf;fiury;

Kiwapay; (

² nraw;ghl;il Nkw;nfhs;s 2-3 thuq;fSf;F

Kd;djhf  10-12 Nrhs tpj;Jf;fis ,ilntsp

tpl;L ehl;bf;nfhs;f. (xU jhtuj;jpd; Ntu;fs;

kw;iwa jhtuj;jpd; Ntu;fSld; rpf;fpf;nfhs;shj

msT J}uk; ,Uf;FkhW)

² 2-3 thug; gUtk; nfhz;l Nrhsk; ehw;nwhd;iw

kz; kl;lj;jpypUe;J 2-3cm cauj;jpy; jz;by;

FWf;fhf  ntl;bf;nfhs;f. gpd;du; me;jr; Nrhs

ehw;wpid  ftdkhfg;  gpLq;fp ePu; nfhz;l

ghj;jpuj;jpy; ,l;Lf;nfhs;f. gpd;du; xU Kidapy;

kapu;j;Jisf;Foha; nghUj;jg;gl;l ,wg;gu;f;

,
wg
;gu
;f; 
F
oh
a;

jhq;fp

gbtFf;if nra;ag;gl;l

kapu;j;Jisf; Foha;

ePu;

thafd;w Nghj;jy;
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Fohapd; kWKidia ePupd; fPNo cs;s Nrhsj;

jhtuj ;j pd ;  ntl ; lg ; gl ; l jz ;Lld ;

nghUj;jpf;nfhs;f. mjd;NghJ ,wg;gu;f; Foha;

KOikahfTk ; ka p u ; j ;Jisf ; Foha ;

gFjpahfTk; ePuhy; epug;gg;gl;bUf;f Ntz;Lk;.

 Fkpopfs; ,y;yhjthW Nrhsj;jhtuj;jpd; Ntu;fs;

ePupDs; mkpo;e;jpUf;FkhW> ghj;jpunkhd;wpy;

itj;J jhq;fpapd; %yk; kapu ;j ;Jisf;

Fohiaf; fpilahfg; nghUj;jp> myF Neuj;Js;

(1 -3 epkplk;) kapu;j;Jisf; FohapDs; ePu;

mire;J nry;Yk; J}uj;ij nrd;upkPw;wu;fspy;

Fwpj;Jf;nfhs;f.

 rpwpJ Neuj;jpy; ePu;  mirAk; tPjk; khwpyp

ahFk;. gpd;du;  rPdpf; fiuriy> Nrhsj;  jhtu

Ntu; ,lg;gl;Ls;s ghj;jpuj;jpy; ,l;L ePu;

mirAk; tPjj;ij mstpLf.

mtjhdpg;Gf;fhd topfhl;ly; ( gpd;tUk; ml;ltiziag; G+u;j;jp nra;f.

fhyk; - epkplk;

Kjyhk;   ,uz;lhk; %d;whk;   ehd;fhk; Ie;jhk;  Mwhk;

     2 epkplk;  2 epkplk; 2 epkplk;  2 epkplk; 2 epkplk;  2 epkplk;

rhjhuz ePu; ,lg;gl;l

NghJ ePu; mire;j J}uk;

rPdpf; fiurypy; ,lg;gl;l

NghJ ePu; mire;j J}uk;

KbG ( NtuKf;fk; fhuzkhf ePu; Nky;Nehf;fpj;

js;sg;gLfpd;wnjd KbTnra;ayhk;.

tpNrl tplaq;fs; ( ² ,wg;gHf; FohapDs; ePu;f;Fkpopfs; ,Uj;jyhfhJ

² Neufhyj;Jld; Nrhs ew;Wf;fis tsu;g;gjhy;>

,wg;gu; Fohapd; Fwpg;ghd tpl;lj;ijj;

jPu;khdpj;Jf; nfhs;syhk;.

² ,wg;gu; Fohapy; xOf;ifj; jtpu;g;gjw;fhf

kPspapy;Gf; fspiag; gad;gLj;Jf.

² mjpf njhif ehw;Wf;fs; Njitg;gLtjw;fhd

fhuzk;> ,wg;gu; FohAld; nghUj;Jk;NghJ

ehw;Wf;fs; erpTf;Fs;shFk; rhj;jpag;ghL

fhzg;gLfpd;wikahFk;.
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nra;Kiwr; nraw;ghL 27 ( jhtu tsu;r;rp tisapfs; mikj;jy;

Nju;r;rp kl;lk; ( 7'6

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² jhtu tsu;r;rpg; gukhdq;fisf; Fwpg;gpLthu;.

² fhyj;Jf;F mika jhtuj;jpd; cauKk;

cyu ; e piwAk ;  NtWgLtij mse ;J

tiughf;Fthu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (
² kpsfha; tpj;Jf;fs; / Kisf;fPiu tpj;Jf;fs;

² fspkz; / rPnke;Jr; rhbfs; (45cm caukhd 55

rhbfs;)

² $l;nlU

² Nky;kz;

² kzy;

² myN;gl; fiury; / jputg; gris

² kPw;wu;f; Nfhy;

² fsf;Fwpg;NgL

² tiuGj;jhs;

Kiwapay; ( ² Nky;kz; : $l;nlU : kzy; Mfpatw;iw 1:1:
1

2

vd;w tpfpjj;jpy; fye;J jahupj;j fyitia

(eLif Clff; fyitia) rhbfspy; epug;Gf.

² mr;rhbfspy; kpsfha;/ Kisf; fPiu tpj;Jf;fis

eLf.

² tpj;Jf;fs; Kisj;j gpd;du; rhbfis 1

njhlf;fk; 5 tiuapy; ,yf;fkpLf.

² ,y:1 njhlf;fk; ,y:5 tiuapyhd rhbfis

AnjFjp vdTk;. ,y: 6 njhlf;fk; 55

tiuapyhd rhbfis B njhFjp vdTk; naupl;L
mj;njhFjpfis ntt;Ntwhf ,uz;L ,lq;fspy;

itf;Ff.

² ,y:1 njhlf;fk; ,y:5 tiuapy; ,yf;fkpl;l

rhbfspy; tsUk; ehw;Wf;fspd; cauj;ij

thuj;Jf;F xU jlit mse;J (cm fspy;)

fsf;Fwpg;Ngl;by; Fwpj;Jf;;nfhs;f.
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A njhFjpapd; gjpT ml;ltiz

 rhb                jhtuj;jpd; cauk;

  ,y    th1 th2 th3 th4 th5th6 th7 th8 th9th10

01

02

03

04

05

² ,t;thwhf ,ad;wsT fhyj;Jf;F thrpg;Gf;fisg;

ngWf (Fiwj;jgl;rk; 4 khjq;fs;)

² rhb ,y:06 njhlf;fk; 55 tiuapyhd rhbfspy;

cs;s ehw;Wf;fis thuj;Jf;F xU jlit

,uz;L ehw;Wf;fs; tPjk; gpLq;fp mtw;wpd;

cyu;epiwiag; ngWf. me;epiwfspd; ruhrupg;

ngWkhdj;ijg; gjpTnra;J nfhs;f.

B  njhFjpapd; gjpT ml;ltiz

rhb                jhtuj;jpd; cauk;

  ,y     th1 th2 th3 th4 th5 th6 th7 th8 th9th10

06

55
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 ² 4 khjq;fs; tiu jhtuj;jpd; cauKk; cyu;

epiwAk; NtWgLk; tpjj;ij ntt;Ntwhf

tiughf;Ff.

cauk; (cm)

fhyk; (thuq;fs;)

   cyu; epiw(g)

   fhyk; (thuq;fs;)

KbG ( ² ngw;w tiugpd;gb jhtuj;jpd; tsu;r ;r pg ;

gukhdq;fs; nrythFk; fhyj;jpw;Nfw;g NtWgLk;

tpjk; Fwpj;J KbT nra;f.

tpNrl tplaq;fs; ( ² rhbfspy; tpj;Jf;fis eLk;NghJ xU rhbapy;

2 tpj;Jf;fs; tPjk; ,l;L>  Kisj;j gpd;du;

ed;whf tsUk; ehw;iw tpl;L kw;iwa ehw;iw

ePf;Ff.

² ,r;rhbfspy; cs;s ehw;Wf;fSf;F gpd;

fz;fzpg;G toq;Ff.

² jhtuq;fspd; cyu;epiwia msf;Fk;NghJ

kpd;fdyLg;gpy; cyu;j;jp epiwkhd Kiwiag;

gad;gLj;Jf. (Gravimetric)

>

>

>

>
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nra;Kiwr; nraw;ghL 28 ( nea;aup Kiwapy; (Grid Method)

,iyg;gug;gsit msj;jy;

Nju;r;rp kl;lk; ( 7'6

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² ,iyg;gug;gsitj; Jzptjw;fhf ,iyfisj;

jahu;g;gLj;Jthu;.

² nea;aup Kiwiaf; ifahz;L> ,iyg;

gug;gsitj; Jzpthu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (
² nea;aupf; fljhrp (Grid paper (1 cm2 rJuq;fs;

nfhz;l&
² ntt;NtW tbt ,iyfs;

² ngd;rpy;

² bik fljhrp/  nra;jpj;jhs;
² Rikahfg; gad;gLj;Jtjw;Nfw;w nghUs;fs;

Kiwapay; ( ² ntt;NtW gapu;fspdJ rpy ,iyfisg; ngw;W.

mtw;wpd; fhk;ig ePf;Ff.

² ,iyfs; rw;W thLtjw;fhf nra;jpj;jhs; xd;wpd;

kPJ gug;gp itf;Ff.

² ,iyia ed;F tpupj;J bik fljhrp kPJ itj;J

mjd;kPJ fhl;Nghl; Jz;il itj;J mjd; kPJ

RikNaw;Wf.

² ed;whf mOj;jg;gl;l gpd;du;> ,iyiaf;

ftdkhf mg;Gwg;gLj;jp nea;aupj;jhs; kPJ ed;F

tpupj;J itf;Ff.

² fPNo glj;jpy; fhl;bathW nea;aupj;jhspd; kPJ

cs;s ,iyapd; cUtj;ij tpspk;gpd; topNa

ngd;rpypdhy; tiue;Jnfhs;f.
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² ,iy cUtj;jpDs; mlq;Fk; rJuf;fl;lq;fis

vz;zpf; fzf;fpLtjd; %yk; ,iyapd;

gug;gsitf; fzpf;Ff.

² rJuf; fl;lq;fis vz;zpf; fzf;fpLk;NghJ

Kjypy ; 1cm2 gug ;gsthd rJuq ;fspd ;

vz;zpf;if vz;Zf.

² gpd;> rJuj;jpd 3/4 gFjp my;yJ mjpYk;

$Ljyhd gFjp mlq;fpAs;s rJuq;fis

vz;Zf.

² gpd;du; rJuj;jpd; 1/2  gFjp mlq;fpAs;s

rJuq;fis vz;Zf.

² ,Wjpahf rJuj;jpd; 1/2 ,Yk; Fiwthd

msitf; nfhz;l rJuq;fspd; vz;zpf;ifia

vz;zpf; fzf;fpLf.

Fwpg;G ² ,iyapd; gug;gsitf; fzpf;Fk; NghJ

3/4 gFjp my;yJ mjpYk; Nkw;gl;l

gFjpia cs;slf;fpa rJuq;fs;

KOr; rJuq;fshfr; mjhtJ 1cm2

rJuq;fshf; fUjg;gLk;.

² ,iyapd; gug;gsT 1/2 my;yJ mjpYk;

Fiwthdjhapd; mt;thwhd rJuq;fs;

1/2 rJuq;fshff; fUjg;gLk;.

² mjw;fika> ,iyapd; gug;gsitg;

ngWtjw;Fj; Njitahd rJuq;fspd;

vz;zpf;ifia fPNo fhl;lg;gl;Ls;sJ

Nghd;W Fwpg;gpLf.
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² mjw;fika ,iyapd; gug;gsitf; fzpf;Ff.

² cjhuzk; : jug;gl;Ls;s ml;ltizapd; gb

rJuq;fspd; vz;zpf;if tUkhW

xU rJu nrd;wp kPw;wu; rJuq;fs; = 12

^1-12tiuaps;s rJuq;fs;&

rJuj;jpd; 3/4 gFjp my;yJ = 08

mjpYk; Nkw;gl;l rJuq;fs;

(13-20 tiuapyhd rJuq;fs;)

rJuj;jpd; 1/2 gFjpia

cs;slf;fpa rJuq;fs; = 02

(21-22 tiuapyhd rJuq;fs;)

rJuj;jpd; 1/2 gFjpapYk; Fiwthd

rJuq;fs; = 04

(23-26 tiuapyhd rJuq;fs;)

mw;fika ,iyapd; gug;gsT

= 
1

(12 8) (2 4)
2

 
     

=  20+3

=  23 cm2

KbG ( ² nea;aup Kiwiag; gad;gLj;jp ntt;NtW jhtu

,iyfspd; ,iy Nkw;gug;gsitj; Jzpf.

tpNrl tplaq;fs; ( ² ,jw;fhf> ntt;NtW myFg; gug;gsTs;s

nea;aupj; jhs;fisg; gad;gLj;jyhnkdpDk;

nea;aupj;jhspd; myFg; gug;gsT FiwAk;

NghJ ngWk; ,iyg;gug;gstpd; nrk;ik

mjpfupf;Fk;.

² ,sq;fhw ;w py ; thltpl ;L mOj;Jk;NghJ

,iyf;Fr; NrjNkw;gLtijj; jtpu;j;Jf;nfhs;f.
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nrad;Kiwr; nraw;ghL 29( g+tpd; ghfq;fis ,dq;fhzy;

Nju;r;rp kl;lk; ( 8'2

cj;Njr ghlNtisfs; ( 01

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² g +nthd ; w pd ;  gFj pfis NtWgLj ; j p

,dq;fhz;ghu;.

² g+tpd; tpsf;fg;glk; tiue;J mjd; gFjpfisg;

ngaupLthu;

Njitahd cgfuzq;fSk; nghUs;fSk;

( ² nrt;tuj;jk; g+> NtW <upypq;fg; g+f;fSk; Xupypq;fg;

g+f;fSk; (ntt;NtW gapu;fspd; Mz;> ngz;

g+f;fs;)

cjhuzk;:- gaw;iw> nfsgP> ghrpg ;gaW>

mfj;jp> fj;jup> kpsfha;> g+rdp> ghfy;> njd;id>

Nrhsk;> ney;.

² iftpy;iy> rtu myF

Kiwapay; ( ² tiff;Fupa  g+tpd;  ghfq;fis ,dq;
fhz;gjw;fhf nrt;tuj;jk; g+tpd; ghfq;fis
,dq;fz;L tupg;glk; tiue;J ghfq;fisg;
ngaupLf.  mg;g+tpd; neLf;F ntl;LKfj;ij
ed;F mtjhdpf ;fTk;. gpd;du ;  Vida
g+f;fisAk; ed;F mtjhdpj;J tupg;glq;fis
tiue;J mit tiff;Fupa  g+tpypUe;J  khWgLk;
tpjj;ij mwpe;J nfhs;f. ,e;j g+f;fspy; cs;s
gpd;tUk; tpNrl ,irthf;fq;fs;  gw;wpa  jfty;

fisr; Nrfupf;f.

²  kfue;jf; $Lfspd; mikT

#yfj;jpd; mikT

 Xupypq;fg; g+th>  <upypq;fg; g+th
 Xupy;yg; g+th> <upypy;yg; g+th
 jd; kfue;jr;Nru;f;if> mad; kfue;jr;

  Nru;f;iff;Fupa ,irthf;fq;fs;

² jfty;fis gpd;tUk; ml;ltizapy; vOJf.

g+tpd; tif cjhuzk;

Xupypq;fg; g+

<upypq;fg; g+

mad; kfue;jr;Nru;f;if

eilngWk; g+

jd; kfue;jr;Nru;f;if

eilngWk; g+

Xupy;yj; jhtug; g+

<upy;yj; jhtug; g+

Ve;j p

#y;tpj;J

ngz;zfk;
Fwp

    tiff;Fupa g+tpd; ghfq;fs;

Nfruk;

Gy;yp

Nfruk ;

kfue ;jf ;$L

my;yp

#yfk;

Mzfk;
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KbG : ntt;NtW jhtug; g+f;fSf;F ,ilapyhd NtWghLfisAk; mtw;wpd;

gFjpfisAk; NtWgLj;jp ,zq;fz;L nfhs;f.
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nrad;Kiwr; nraw;ghL 30( tpj;jpd; mikg;igAk; tpj;J Kisj;jy;

KiwfisAk; fw;wha;jy;.

Nju;r;rp kl;lk; ( 8'2

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² tpj;jpd; gFjpfisg; ngaupLthu;.

² ehw;Wf;fis mtjhdpj;J mtw;wpd; tpj;J

Kisj;jy; tifiaf; $Wthu;.

² xUtpj;jpiyj; jhtu ehw;Wf;fisAk;> ,U

tpj;jpiyj; jhtu ehw;WfisAk; NtWgLj;jp

,dq;fhz;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (
Ntiyj;jsk; I

² rpwpjsT Nrhs tpj;Jf;fs;

² rpwpjsT ney; tpj;Jf;fs;

² nghUj;jkhd tsu;g;g+lfk; nfhz;l ,uz;L

ghj;jpuq;fs; (ngj;jpupf; fpz;zk;)

² ePu;

Ntiyj;jsk; II

² Ff;Fu;gPw;NwrpNaf; FLk;g tpj;Jfs; (g+rdp> ghfy;)

² gNgrpNa FLk;g tpj;Jfs; / mtiuaf; FLk;g

tpj;Jf;fs; (gaw;iw)

² nghUj;jkhd tsu;g;g+lfk; nfhz;L epug;gg;gl;l

,uz;L ghj;jpuq;fs; (ngj;jpupf; fpz;zq;fs;)

² ePu;

Kiwapay; ( ² cq;fSf;Fupa Ntiyj;jsj;Jf;Fr; nry;Yq;fs;.

² tpj;J khjpupfisr; rhbfspy; ,l;L Kisf;f

tpLq;fs;.

² elg;gl;l tpj;J Kisj;j gpd;du; ehw;Wfis

mtjhd pj ;J Kisj ;jy ;  tifia

,dq;fhZq;fs;.

² tiff;Fupa tpj;njhd;wpd; mikg;ig tiue;J

gFjpfSf;Fg; ngaupLf.

² toq;fg;gl;l tpj;J khjpup  xUtpj;jpiyapah

my;yJ ,Utpj;jpiyapah  vd ,dq;fhZq;fs;.
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mtjhdpg;Gf;fhd topfhl;ly; (NkNy $wg;gl;l nrad;Kiwfspy; ngw;w

mtjhdpg;Gfisf; nfhz;L ml;ltizia

epug;Gq;fs;.

tpj;J ngw;Wf; tpj;Jtif Kisj;jy; Kisj;jy;

nfhz;l xUtpj;jpiyah jiuNkyh tifia

gapu;tif my;yJ my;yJ       mtjhdpg;gjw;F

,Utpj;jpiyah jiufPohf   gad;gLj;jg;gl;l

,ay;Gfs;

KbG ( ntt;NtW ehw;Wfis mtjhdpj;J mtw;wpd;

Kisj;jy; Kiwiaf; Fwpg;gpLf.

tpNrl tplaq;fs; ( ² ,uz;L thu fhyj;Jf;F> tpj;JKisj;jy;

nrad;Kiwia mtjhdpf;Ff.
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nrad;Kiwr; nraw;ghL  31 ( tpj;Jkhjpupapd; J}a;ikiaj; Jzpjy;

Nju;r;rp kl;lk; ( 8'4

cj;Njr ghlNtisfs; ( 01

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² toq;fg;gl;l tpj;J khjpupapd; ngsjpfj;

J}a;ikiaj; Jzpthu;.

Njitahd cgfuzq;fSk; nghUs;fSk;

( ² ,uz;L jrkjhdq;fSf;Fj; jpUj;jkhfj;

jpzpit msf;ff;$ba juhR

² ehd;F tpj;J khjpupfs; (ney;> NtW tpj;Jf;fs;)

² 30 30cm cm  (xU rJu) mb nfhz;l fz;zhbj;

jl;L

² rpy fljhrpj; Jz;Lfs;

Kiwapay; ( ² ney; cl;gl ntt;Ntwhd ehd;F gapu;tiffspd;

tpj;J khjpupfis vOkhw;whf vLq;fs;.

² vLj;j tpj;J khjpupfspd; jpzpitj; jdpj;jdpahf

epWj;Jf; nfhs;Sq;fs;.

² fz;zhbj;jl;bd; kPJ tpj;J khjpupiag; gug;gp

fopTfs; > fistpj ;Jf ;fSk; NtWtif

tpj;Jf;fs;> gju; tpj;Jf;fs;> cile;j

tpj;Jf;fs;>gPilj;jhf;fj;Jf;Fs;shd tpj;Jf;fs;

cile;j tpj;Jf;fs;> vd;gtw;iw NtWgLj;jpf;

nfhz;L jpzpit ntt;Ntwhfj; Jzpe;J

nfhs;Sq;fs;;.

² gpd;tUk; rkd;ghl;ilf; nfhz;L> tpj;J khjpupapd;

J}a;ikapd; rjtPjj;ijf; fhz;f.

J}a;ikahd tpj;Jf;fspd; jpzpT

tpj;J khjpupapd; J}a;ik =       x 100

Muk;g tpj;J khjpupapd; jpzpT
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mtjhdpg;Gf;fhd topfhl;ly; (

khj pu p ney;    kpsfha;   NghQ;rp   gapw;iw

Muk;g khjpupapd; jpzpT

fopTg;nghUl;fspd; jpzpT

(fy;> kzy;> G+r;rpfspd;

gFjpfs;)

fistpj;Jf;fs;> NtW

tpj;Jf;fspd; jpzpT

cile;j tpj;Jf;fspd; jpzpT

gPilj; jhf;fj;jp;w;Fl;gl;l

tpj;Jf;fspd; jpzpT

gju; tpj;Jf;fspd; jpzpT

cupa tpj;J khjpupapy;

fhzg;gl;l J}a tpj;Jf;fspd;

jpzpT

KbG ( toq;fg;gl;l gy;NtW tpj;J khjpupfspd; J}a;ikiar;;

rjtPjkhff; fhl;Lf.

tpNrl tplaq;fs; ( ² tpj;Jf;fs;kPJ Ntfkhd fhw;Wj; jhiuiar;;

nrYj;jp  ,Nyrhd fopTg; nghUs;fis

NtWgLj;jyhk;.

² epak Kiwf;F Vw;g tpj;J khjpupfisj; njupT

nra ;tjd ;  %yk ;  k pfj ;  j pUj ;jkhd

ngWNgWfisg; ngw;Wf;nfhs;s KbAk;.

² cilahj KOikahd tpj;Jf;fNs mt;tpj;J

tiff;Fupa J}atpj;Jf;fs; vdf; fUjg;gLk;.

cile;j tpj;Jf;fs; miuthrpia tpl mjpfkhd

gFjpiaf ; nfhz;bUg ;g pd ; mit J}a

t pj ;Jf ;fshf ; fUjg ; gLk ; .  t pj ;Jf ;fs ;

NehawpFwpfisf; nfhz;bUe;jhYk; $l mit

J}a tpj;Jf;fshff; fUjg;gLk;.

² Kjpu;r;rpailahj  tpj;Jf;fs;>  gju;  tpj;Jf;fs;

KO tpj;jpd; miuthrpia tplf; Fiwthd

rpwpa tpj;Jf;fs;> ntWq;fhk;gpypfs;> J}R vd;git

fopTfshff; fUjg;gLk;.
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nra;Kiwr; nraw;ghL  32 ( tpj;Jf;fspd; Kisjpwd; rjtPjj;ijj;

Jzpjy;

Nju;r;rp kl;lk; ( 8'4

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² tpj;Jf;fspd; Kisjpwd; rjtPjj;ijf; fhZk;

Kiwfisf; Fwpg;gpLthu;.

² toq;fg;gl;l tpj;J khjpupfspd; tpj;J Kisjpwd;

rjtPjj;ijr; Nrhjpg;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk;

( 1. ngj;jpupf;fpz;z Kiwf;fhf

² ngj;jpupf; fpz;zq;fs; 4

² 12 kzpj;jpahyk; ePupy; Cwtplg;gl;l 4 tpj;J

khjpupfs; (ney; my;yJ NtW rpwpa tif

tpj;Jf;fs;)

² tbjhs;fs; - 4

2. <uj; jp#j;jhs; Kiwf;fhf

² jp# fljhrp (Paper towels)

² fpUkpaopj;j ePu;

² gpshj;jpf;Fg; ghj;jpuq;fs; - 4

² tpj;J khjpup (400 tpj;Jf;fs;)

Kiwapay; (   1'  ngj;jpupf;fpz;z Kiw

² Cwtplg;gl;l tpj;Jf;fspy; vOkhwhf 400

tpj;Jf;fisj; njupT nra;J nfhs;Sq;fs;.

² kPsr; nra;iff;nfd 100 tpj;Jf;fs; nfhz;l

njhFjpfis vOkhw;whf NtWgLj;jpf;

nfhs;f.

² ehd;F ngj;jpupf; fpz;zq;fis vLj;J

mtw;iw ePupdhy; eidj;J> gpd; tbjhs;fis

itj;J mtw;iwAk; ePupdhy; eidf;Ff.

² tbjhspd; kPJ gq;fR tsu;tijj; jLg;gjw;F

KMnO
4
  my;yJ Ijhd gq;fRehrpdp rpy

Jspfis ,ilapilNa Nru;f;Ff.

² ney; my;yJ NtW rpwpa tpj;Jf;fspd; 100

I tbjhspd; kPJ xd;wd;Nky; xd;W

,Uf;fhjthW Ijhf itf;Ff.
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² ngj;jpupf; fpz;zq;fspd; %bapd; kPJ  jpfjp>

khjpup tifapd; ,yf;fk; vd;gtw;iw Fwpj;Jf;

nfhs;f.

² Kisg;gjw;Fj; Njitahd ntg;gepiy>

<ug;gjd;> tsp Nghd;w #ow; fhuzpfis

jFe;j kl;lj;jpy; NgZf.

² tpj;Jfis Kisf;f tpl ;L Kisj;j

tpj;Jf;fspd; vz;zpf;ifiaf; fzf;fpLf.

2. <u jp#j;jhs; Kiw

² 25cm×18cm  jp#f;fljhrpfis ,uz;L

gilfshf ,l;L gpshj;jpf;Ff; fpz;zj;jpd;

kPJ tpupj;J itf;Ff.

² ,jid fpUkpaopj;j ePupdhy; eidf;Ff.

,t;thW ehd;F mikg;Gfisj; jahu;g;gLj;jpf;

nfhs;f.

² <uj; jp#j;jhs; gilfs; ,uz;bd; kPJ

(gpshj;jpf;Ff; fpz;zj;jpy; itf;fg;gl;l) rk

J}uj;jpy; mikAkhW 100 tpj;Jf;fis ,Lf.

² ehd;F fpz;zq;fspYk; tpj;Jf;fis ,l;L

mt;tpj;Jf;fisj; jp#j; jhspdhy; %Lf.

(,j;jhs; <ukhf ,Uj;jy; Ntz;Lk;). (cUA)
² gpd;du; cU B ,w;Nghd;W RUl;Lq;fs;.
² gpd;du; ,jid <uypg;G Njq;fpapUf;FkhW

%ba ghj;jpunkhd;wpy; itf;Ff (cU :6)

² ,e;j mikg;ig ,Uz;l ,lj;jpy; 7 ehs;fs;

itj;jpUf;Ff.

² tpj;Jg;Ngjk;> nraw;ghl;il elj;jpa jpfjp

Mfpa tptuq;fisf; fpz;zj;jpy; gjpTnra;f

>

<
ngj;jpupf;

fpz;zk;

>

ePupy; Cwtplg;gl;l tpj;Jf;fs;

mbapy; ,lg;gl;Ls;s

eidf;fg;gl;l tbjhs;



97

mtjhdpg;Gf;fhd topfhl;ly; (
² 7 ehl;fspd; gpd;du;> Kisj;j 3.75cm ,w;F

Nkyhf ePl;rpailj;j ehw;Wf;fis vz;zpf;

fzf;fpLf.

² g pd ;tUk ;  rkd ; g hl ;ilg ;  gad ; gLj ; j p

tpj;JKisj;jy; rjtPjj;ijf; fzpf;Ff.
          Kisj;j tPupakhd

tpj;Jf;fspd; njhif
tpj;J Kisj;jy; rjtPjk;=                                      x 100

         Nrhjidf;F cl;gLj;jpa

tpj;Jf;fspd; njhif

² Kisj;j gpd;du; NrjKw;w ehw;Wf;fspd;

njhifiaAk; fzf;fpl;L rjtPjkhff; fhl;Lf.

² 7 ehs;fspd; gpd;du; kPjpahf cs;s tpj;Jf;fspd;

njhifiaAk; Kisj;j gpd;du ; ,we;j

ehw;Wf;fspd; njhifiaAk; fzf;fpLf.

² ehd;F njhFjpfspYk; tpj;J Kisj;jy;

rjtPjj;jpd; rhurupg; ngWkhdj;ijg; ngWf.

   nrad;Kiw kPs;nra;if Kisj;Js;s tpj;Jf;fspd; vz;zpf;if   Kisj;jy;

  rjtPjk;

7  ehs; ,we;j ehw;Wf;fs;

 ngj;jpupf;fpz;z

 Kiw

 <u jp#j;jhs;

 Kiw

KbG ( jug;gl;l tpj;J khjpupapd; Kisjpwd; rjtPjj;ij

ngj;jpupf;fpz;z Kiw> <uj;jp#j;jhs; Kiw

Mfpatw;Wf;fika KbT nra;f.

tpNrl tplaq;fs; ( ² gupNrhjidf;fhfg; ngwg;gLk; tpj;J khjpup

tpj;Jj; njhFjpiag;gpujpepjpj;Jtg;gLj;jg;gLk;

tifapy; vOkhw;whfg; ngwg;gl Ntz;Lk;.

² nrad;Kiwg; Gj;jfj;jpy; tupg;glq;fSld;

gupNrhjidia vOjpf;nfhs;f.

1
R

2
R

3
R

4R

X

1
R

2
R

3
R

4R

X
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nra;Kiwr; nraw;ghL  33 ( tpj;Jf;fspd; <uypg;Gr; rjtPjj;ijj; Jzpjy;.

Nju;r;rp kl;lk; ( 8'4

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² jug;gl;l tpj;J khjpupapd; <uypg;Gr; rjtPjj;ijj;

Jzpthu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

² ehd;F jrk jhdj;Jf;Fj; jpUj;jkhf epiwia

msg;gjw;F Vw;w jhuR

² tpj;J khjpupfs; rpy (3 khjpupfs;)

² rpwpa jfug;Ngzpfs; (3)

² fdyLg;G

Kiwapay; ( ² rpwpa jfug;Ngzpfis A, B, C vdg; ngaupl;L>

mtw;wpd; jpzpTfisj; jdpj;jdpNa mse;J gjpT

nra;J nfhs;f.  ^mA
1
, mB

1
, mC

1
&

² xU jfug;Ngzpapy; xU tpj;J tif vd;wthW

,l;L mg;Ngzpfspd; jpzpitj; jdpj;jdpNa

mse;J gjpTnra;J nfhs;f. (mA
2
, mB

2
, mC

2
)

² Nkw;gb jfug;Ngzpfis 105 0C ntg;gepiyapy;

cs;s fdyLg;nghd;wpy; rpy kzp Neuk; itj;J

(khwh epiw fpilf;Fk; tiu) cyu;j;Jf.

² gpd;du; jfug;Ngzpfspd; jpzpitj; jdpj;jdpNa

mse;J gjpTnra;J nfhs;f. (m A
3
, m B

3
, m C

3
)

² gpd;tUk; rkd;ghl;ilg; gad;gLj;jp tpj;Jfspd;

<uypg;Gr; rjtPjj;ijf; fzpf;Ff.

KbG ( ² ngw;w thrpg;Gf;fis Nkw;gb rkd;ghl;by;

gpujpaPLnra;J <uypg;Gr; rjtPjj;ijf; fzpf;Ff.

tpNrl tplaq;fs; ( ² nghJthf <uepiwf;Fr; rhu;ghfNt tpj;Jf;fspd;

<uypg;Gr; rjtPjk;; Jzpag;gLk;.

   tpj;Jf;fspd; <u epiw - tpj;Jf;fspd; cyu; epiw

tpj;Jf;fspd; <uepiw

x 100tpj;Jf;fspd; <uypg;Gr; rjtPjk; =
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nrad;Kiwr; nraw;ghL 34( tpj;Jf;fspd; cwq;Fepiyia ePf;Fjy;

Nju;r;rp kl;lk; ( 8'5

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² cwq;Fepiyiaf; nfhz;l tpj;Jf;fisj;

njupTnra;thu;.

² cwq;Fepiyf;Ff; fhuzkhFk; tplaq;fSf;--

fika cwq;F epiyia ePf;Ftjw;fhf tpj;Jg;

gupfupg;Gfis Nkw;nfhs;thu;.

² gupfupg;Gr; nra;ag;gl;l kw;Wk; nra;ag;glhj

tpj;Jf;fspd; Kis jpwd; rjtPjj;ijAk;> tpj;J

Kisf;Fk; tPjj;ijAk; xg;gpLthu;

Njitahd cgfuzq;fSk; nghUs;fSk; (

² rpwftiu> Gsp> gPu;f;F> gg;ghrp> Njf;F> ney;

Nghd;w tpj;J tiffs; jf;fhsp> fj;jup> Nghd;w

tpj;Jf;fs;> my;yJ tl;Lf;fj;jup tpj;Jf;fs;>

ryhJ tpj;Jf;fs;.

² tbfl;Lk; cgfuzk;> rhk;gy;> J}aePu;> muj;jhs;

/guy; ntg;gkhdp

² Kfitfs;

Kiwapay; ( ² NkNy Fwpg;gplg;gl;l xt;nthU tpj;J tifapy;

,Ue;Jk; 20 tpj;Jf;fs; tPjk; njupT nra;Aq;fs;.

mt;nt;tnthU tpj;J tifapYk; miuthrpia

gpd;tUk; gupfupg;Gf;F cl;gLj;j Ntz;Lk;.

k pFjpahd tpj ;Jf ;fisf; fl ;Lg ;ghl ;Lg ;

gupNrhjidf;Fg; gad;gLj;Jf.

² gupfupg;Gr; nra;ag;gl;l gpd;du; me;je;j tpj;J

tifapy; gupfupg;Gr; nra;ag;gl;l kw;Wk; gupfupg;Gr;

nra;ag;glhj tpj;Jf;fspd; Kisjpwd; tPjj;ij

,dq;fhz;f.

² me;je;jg; gupfupg;gpd; fPo;f; fpilf;Fk; Kis

jpwd; rjtPjj;ijf; fzpf;Ff.
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A. ,uhzp mtiu> Gsp

tpj;Jiw nky;ypajhFk; tiu muj;jhspdhy; Nja;f;fTk;.

my;yJ tpj;Jf;fis %b nfhz;l Nghj;jypDs; my;yJ

jfug;Ngzpapy; ,l;L guy; Nru;j;J rpwpJ Neuk; FYf;Ff

B. ghfy;> gPu;f;F

tpj;Jiw khj;jpuk; ntbf;Fk; tifapy; mjhtJ tpj;jpd;

cl;gFjpfSf;F Nrjk; Vw;glhjthW rpwpa Rj;jpaypdhy; erpf;Ff.

C. kh> vYkpr;ir> Njhil

kh -tpj;Jiwapd; tpspk;ig fj;jpapdhy;  gpse;J ntl;b tpj;Jiwia

Kw;whf mfw;wp tpLf.

vYkpr;ir / Njhil - tpj;Jiwia ifahy; mfw;Wf.

D. jf;fhsp> gg;ghrp

rhf;Fj; Jz;by; my;yJ tbfl;Lk; cgfuzj;jpy; tpj;Jf;fis

,l;L> tpj;ijr; Rw;wpAs;s tOf;Fk; jd;ik nfhz;l n[ybd;

Nghd;w epNuhjpg; Gy; gjhu;j;jq;fs; mfw;wg;gLk;tiu  Nja;j;J

J}a ePupdhy; fOTf. gpd; Foha; ePupdhy; fOTf.

E. fj;jup tpj;Jf;fisAk; Nkw;gb D apw; Nghd;W  rtu;f;fhu ePupdhy;

gy Kiw fOtp Nja;j;J gpd; J}a ePupdhy; fOTf.

F. ney;> ,g;gpy; ,g;gpy;

tpj;;ij ePupDs;  ,l;L 50oC  ntg;gepiy  nfhz;l ePupy; rpwpJ

Neuk; tplTk;. (cwq;Fepiy nfhz;l tpj;Jf;fisg; gad;gLj;jJf.

ney; tpj;Jf;fis mWtilapd; gpd; 2-3 thuq;fspDs; ngw;Wf;

nfhs;s Ntz;Lk;.)

G. Njf ;F

,t;tpj;Jf;fis epyj;jpy; gug;gp mjd; Nky; 2cm msT jbg;Gf;F

cyu;e;j ,iyr;rUFfisg; gug;gp tpj;Jiw rw;W vupAk; tiu

,iyr;rUFfis vupf;fTk;.

H. ney;> Fuf;fd;> jf;fhsp

² 0.2 % KNO
3 
(nghw;whrpak; iej;jpNuw;W) fiurypy; my;yJ

Ijhd ry;g+upf;fkpyj;jpy; 5-15 epkplq;fs;  mkpo;j;jp itf;Ff.

² gpd;> J}aePupdhy; rpy jlitfs; fOTf.
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( gupfupg;Gr; nra;ag;gl;l> nra;ag;glhj tpj;Jf;fis ntt;Ntwhf

el;L Kisg;gjw;F Njitahd epge;jidfis toq;Ff. ,uz;L

ehl;fSf;F xU jlit tpj;J Kisj;jpUf;Fk; vz;zpf;ifia

vz;zpf; fzf;fpl;Lg; gpd;tUk; ml;ltizia epug;Gf.

mtjhdpg;Gf;fhd topfhl;ly; (

tpijj;j gpd ; gu pfu pf ;fg ;gl ;l gu pfu pf ;fg ;glhj
ehl ;fspd ; t pj ;Jf ;fs ; t pj ;Jf ;fs ;
vz;zpf ;if

 tpj;J 2  4   6   8  10  12    2   4  6  8  10  12
 tiffs;

 rpwftiu

 Gspak; tpj;J

 ghfy;

 g|Pu;f;F

 kh

 vYkpr;ir

 jf;fhsp

 gg;ghrp

 ney;

 Njf;F

 fj;jup / tl;Lf; fj;jup

KbG ² gupfupg;Gr; nra;j> gupfupg;Gr; nra;ahj tpj;Jf;fSf;F

,ilNaahd Kisjpwd; tPjk; njhlu;ghff; fUj;Jj;

njuptpf;Ff.

² me;je;jg; gupfupg;gpd; fPo; fpilj;j Kisjpwd;

rjtPjq;fis xg;gpLf.
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tpNrl tplaq;fs; ( ² ,t;tpj;Jf;fs;; jtpu;e;j> cq;fs; gpuNjrj;jpy;

cs;s cwq;Fepiyiaf; fhl;Lk; tpj;Jf;fisj;

njupT  nra;Aq;fs;.  ,aYkhd vy;yhr;

re ;ju ;g ;gq ;fspYk ; %d ;W khj pu pfisj ;

njupTnra;J ,ilg; ngWkhdj;ijg; ngw;Wf;

nfhs;f.

² xt;nthU tpj;J tifapYk; Kisj;jy; tPjk;

Neuj;Jf;F Vw;g NtWgLk; tpjj;ij tiughf;Ff.

² cau; Kisj;jy; tPjj;ij miltjw;F vLf;Fk;

Neuj;ij mtjhdpf;fTk;.

X, Y, Z - tpj;J tiffs;.
Kisj;j

tpj;Jf;fspd;

vz;zpf;if

ehl;fs;

² cwq;Fepiyia mfw;Wtjw;fhf Nkw;nfhs;sg;gl;l

gupfupg;gpd; ntw;wpiaAk; mtw;wpd; NjitiaAk;

typAWj;Jf.

² Gspak; tpj;J> kh> gg;ghrp> Njf;F Nghd;w

tpj;Jf;fspd; Kisj;jiyf; Fiwe;jJ %d;W

thuq;fSf;NfDk; mtjhdpj;J thrpg;Gfisg;

ngw Ntz;Lk;.

² vy;yh tpj;J tiffisAk; ngw Kbahjhapd;

Fiwe;j gl;rk; 4 tpj;J tiffisNaDk; njupT

nra;J nfhs;f.

X

Z

Y
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nrad;Kiwr; nraw;ghL  35 ( tpj;Jg; gupfupg;G Kiwfisf;

ifahz;L ghu;j;jy;.

Nju;r;rp kl;lk; ( 8'5

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² tpj ;Jg ; gu pfu pg ; g pd ; Kf ;f paj ;Jtj ;ij

,dq;fhz;ghu;.

² nghUj;jkhd tpj;Jg; gupfupg;G Kiwfisf;

ifahz;L ghu;g;ghu;.

² tpj;J gupfupg;Gf;Fg; nghUj;jkhd ,urhadg;

gjhu;j;jq;fisg; gad;gLj;Jthu;.

Njitahd cgfuzq;fSk; nghUs;fSk;

 ePu;  njhw;W ePf;fg;gl;l kz;

 fwpAg;Gg; gspq;Ffs; 500g  rpy Kfitfs; (100ml cl;gl;l)

 Kl;il  fLF tpj;Jfs;

 ney; tpj;Jf;fs;  fj;jup tpj;Jfs;

 gq;fRehrpdp  Nrhsk; / ntz;bf;fha; tpj;Jfs;

 %bAld; $ba ,uz;L  Gifapiy my;yJ ful; tpj;Jfs;

jfug;Ngzpfs;  kpsfha; tpj;Jfs; rpwpjsT

 gPil ehrpdpj;J}s;

 ngj;jpupf;fpz;zq;fs; /

rpwpa ehw;Wr;rhbfs;

Kiwapay; (
1'  gju; tpj;Jf;fis mfw;Wjy;:

(m)

² 250g ney;iy Kfitapy; vLj;J mjw;F ePu;

Nru;f;f. ePupy; kpjf;Fk; gju;fis mfw;w

Ntz;Lk;.

² ,k;khjpupia  %d;W  gFjpfshfg; (100

tpj;Jf;fs; tPjk;) g pu pj ;J <uj ;j p#j ;jhs ;

Kiwiag; gad;gLj;jp Kisf;f tplTk;.

² 3> 4> 5 Mk; jpdq;fspy; Kisj;j tpj;Jf;fspd;

vz;zpf;ifia Fwpj;Jf; nfhs;f.

² gju; tpj;Jf;fis cyu;j;jp epiwiaf;

fhZq;fs;.

² mjid epiwg;gb> rjtPjj;jpy; fzpj;J

Kd;itAq;fs;.
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(M)

² Kfitapy; 10cm  cauj;jpw;F ePiu Cw;wp

mjDs; Kl;ilia ,Lq;fs;.

² ePupDs; cs;s Kl;il kpjf;Fk; tiu ePupy;

cg;G Nru;j;Jf; fiuf;Ff Kl;ilapd; Nky;gFjp

1cm tpl;lk;  msT ntspNa njupAkhW

kpjf;Fkhapd; mr;nrwpT  nghUj;jkhdjhFk;.

(nghJthf 450g  cg;ig  4.5 ml  ePupy;

fiuf;Fk;NghJ fpilf;Fk; nrwpTf;Fr;

rkdhd.)

² Kl;ilia ntspNa vLj;J Kfitf;Fs; 250g

ney;iy ,lTk;.

² ePupd; kPJ kpjf;Fk; gju; tpj;Jf;fis

mfw;wTk;.

² cg;G ePupy; mkpo;e;Js;s tpj;Jf;fis vLj;J

,uz;L Kiw J}a ePupdhy; fOtTk;.

 <uj;jp#j;jhs; Kiwiag; ghtpj;J %d;W

khjpupfis Kisf;f tpLq;fs;. (100

tpj;Jf;fs; tPjk;)

 gju; tpj;Jf;fis cyu;j;jp epWj;njLq;fs;.

 mjid epiwg;gb rjtPjj;jpy; fhl;Lq;fs;.
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mtjhdpg;Gf;fhd topfhl;ly; ( gpd;tUk; ml;ltiziag; g+u;j;jp nra;f.

 Kiw eLif Kisj;Js;s tpj;Jf;fspd;       Kisj;jy;

khj pu p      vz;zpf;if rjtPjk ;

   3 ehs;     4 ehs;    5 ehs;

rhjhuz ePu; R
1

gad;gLj;jpa R
2

re;ju;g;gk; R
3

X

rhulu;j;jp $ba R
1

ePu; gad;gLj;jpa R
2

re;ju;g;gk; R
3

(cg;Gf; fiury;) X

R  - eLif khjpup

X  - ,il

² Neha;fspypUe;J ghJfhg;gjw;fhf

² fj;jup> jf;fhsp> kpsfha; Mfpatw;Wf;fspy;

Vjhtnjhd;wpd; tpj;Jf;fspd;  rpwpjsit vLj;J

Rj;jkhd jfug;NgzpapDs; ,l;L mjDs; gq;fR

ehrpdpj; J}s; rpwpjsit ,l;L Ngzpia

%bapdhy; %b gq;fR ehrpdp  tpj;Jf;fspy;

ed;whff; njhLifailAk; tiu FYf;fTk;.

² Neha;fSf;fhfg; gupfupg;Gr; nra;ag;glhj xU tpj;J

khjpupiaAk; ngw;Wf; nfhs;Sq;fs;.

² G+r;rpfspypUe;J ghJfhg;G

² Kd;du; Nghd;Nw> rpwpa> Rj;jkhd jfug;

Ngzpnahd;wpy; jf;fhsp> fj;jup my;yJ kpsfha;

tpj;Jf;fis ,l;L> g+r;rpnfhy;ypfs; rpwpjsT

Nru;j;J Ngzpapd; %bia %b> G+r;rp nfhy;ypj;J}s;

tpj;Jf;fspy; ed;whfj; njhLifailAk; tiu

FYf;fTk;.

² g+r;rpfSf;fhfg; gupfupg;Gr; nra;ag;glhj xU

tpj;JkhjpupiaAk; ngw;Wf;nfhs;Sq;fs;.

² gupfupg;gpd; gpd; cupa Kiwapy; tpj;Jf;fis

Kisf;fr; nra;J gq;fR Neha;> g+r;rpg; ghjpg;Gfs;

gw;wp  4 thuq;fs;  mtjhdpj;J  thrpg;Gfisg;

ngw;Wf; nfhs;Sq;fs;.

² Neha;fs; kw;Wk; g+r;rpfSf;fhfg; gupfupg;Gr;

nra;ag;glhj tpj;J khjpupia Kisf;f tpLq;fs;.
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²  Kisj;jiy tpiuTgLj;jy;

² ntz;b> ghfy;> Nrhsk;> ney; Nghd;w tpj;Jf;fs;

100 tPjk; vLj;J 12-24 kzpj;jpahyq;fs; ePupy;

CwtpLq;fs;.

² ePupy; Cwtplg;gl;l> Cwtplg;glhj  tpj;Jf;fs;

100 tPjk; ,uz;L ngj;jpupf; fpz;zq;fspy;

njhw;W ePf;fg;gl;l kzypy; ,l;L Kisf;f

tpLq;fs;.

KbG ( tpj;Jg; gupfupg;Gr; nra;ag;gl;l> nra;ag;glhj

khjpupfspd; ngWNgWfspd; mbg;gilapy; KbTf;F

thUq;fs;.

tpNrl tplaq;fs; ( ² gupNrhjid Kbit Kd;itg;gjw;fhfg;

gpd;tUkhW ml;ltizg;gLj;Jq;fs;.

  tpj;J tif Kisf;f tpl Kd;du; tpj;Jg;gupfupg;gpd;

tpj ;Jg ; gupfupg ;Gr ; Nehf ;fq ;fs;

nra;j Kiw

² NtW tpj;Jg; gupfupg;G KiwfisAk; ifahz;L

ghUq;fs;.
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nra;Kiwr; nraw;ghL 36 ( gpnshl;lu; (Blotter Method) Kiwiaf;

ifahz;L njhw;Wf;Fs;shd ney; tpj;Jf;fis

,zq;fhzy;.

Nju;r;rp kl;lk; ( 8'6

cj;Njr ghlNtisfs;

( 02

vjpu;ghu;f;fg;gLk; jpwd;

( ² Pyricularia  oryzae gq;fRtpdhy; ney;kzpfs;

(t pijney ; ) njhw ;wile ;Js ;sh vdr ;

Nrhjpj;jwpthu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

² ney;kzpfs; 400

² ngj;jpupf; fpz;zq;fs; 16

² tbjhs; 50 (ngj;jpupf;fpz;zj;jpd; msTf;Fj;

jahu;g;gLj;jg;gl;l xw;Wj;jhs;fs;)

² fpUkpaopj;j ePu; / fha;r;rptbj;j ePu;
² ntl;br;Nrhjpg;G EZf;Ff;fhl;b (Disecting

Microscope)

Kiwapay; ( ² 400 ney; kzpfisg; ngw;W> mjpypUe;J 16

khjpupfs; vLf;Ff.

² ngj;jpupf; fpz;zq;fspy;> tbjhs; gilfs; %d;W

(3) ,Lf.

² xt ;nthU ngj ;j p u p f ;  f pz ;zj ;j pYk ;

fpUkpaopf;fg;gl;l ePu; ,l;L tbjhs;fis eidj;J

kPjpahf cs;s ePiu ntspNaw;Wf.

² xU ngj;jpupf; fpz;zj;jpy; 25 ney;kzpfs; tPjk;

,l;Lr; rPuhfg; guTf

² fpUkpaopj;j #oypy; 220C ntg;gepiyapy; 12

kzp Neuk; xsp toq;fp> 12 kzp Neuk; ,Uspy;

itf;f.

² ngj;jpupf;fpz;zq;fis %b> mUk;Gtjw;fhf 7

ehs;fs; itj;jpUf;Ff.
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² me;Neuj;Js; tbjhs; cyu;tij jtpu;g;gjw;fhf

ngj;jpupf; fpz;zq;fspy; fpUkpaopf;fg;gl;l ePu;

Nru;j;jy;.

² xt;nthU ney;kzpiaAk; X 12 - 15
cUg;ngUf;fKs;s EZf;Ff; fhl;bapdhy;

mtjhdpf;Ff.

mtjhdpg;Gf;fhd topfhl;ly; (

² Pyricularia oryzae gq;fRtpd; Nfhzp tpj;jpfis

mtjhdpf;Ff.

² Pyricularia oryzae ney;kzpfspy;> fhzg;gLk;

Nfhzp tpj;jpfs; FWfpait> kpfr; rpwpait>

Ftpay;fshff; fhzg;gLk;.

² NehaUk;gpa gpd;du;> gq;Rit EZf;Ff;fhl;bapy;

mtjhdpj;J glk; tiutjw;Fk; mjidj;

cWjpg;gLj;jpf;nfhs;tjw;fhfTk; Vw;fdNt

jahu;;gLj;jpa gq;fR tiffisg; gad;gLj;Jf.

tpsf;fg;glj;jpy; Nfhzptpj;jpfisg; ngaupLf.

KbG ( ² ney;kzpfis EZf;Ff;fhl;b %yk;

mtjdpf;Fk; NghJ Nehapd; Neha;f;fhuzpahfpa

Pyricularia oryzae gq;fR njhw;W cs;sjhapd;

mjid Nkw;gb mtjhdpg;G %yk; ,dq;z;L

nfhs;syhk;.

tpNrl tplaq;fs; ( ² ngj;jpupf; fpz;zq;fspy; tpj;Jf;fisg; gug;Gjy;

fpUkpaopf;fg;gl;l #oypNyNa nra;jy; Ntz;Lk;.

 ngj;jpupf; fpz;zq;fspy; tpj;Jf;fisg; gug;Gk;

Ng hJ ney ;kzpfs ;  xd ;Wlndhd ;W

njhLifailtij ,ad ;w msTf ;F

Fiwg;gjhy; njhw;W guTtijj; jtpu;j;Jf;

nfhs;syhk;.

 Pyricularia oryzae  kw;Wk; Pyrlcularia cladosporium

Mfpa ,uz;L gq;fR ,dq;fSk; ney;kzpfspy;

njhw;wpapUf;f ,lKz;L . vdpDk;> Pyricularia

oryzae Nfhzp tpj;jpf;fs; rpwpa Ftpay;fshff;
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fhzg;gLk;. ,tw;wpd; Kidfs; $u;ikahdit>

,sepwkhdit

 Pyricularia cladosporium gq;fRtpd; Nfhzp

tpj;jpfs; J}upif Nghd;W $l;lkhff; fhzg;gLk;.

,it fLk; epwkhdit.

 ,t;tpj;jpfis NkYk; njspth

mtjhdpg;gjw;fhf 200  cUg;ngUf;fj;jpd; fPo;

mtjhdpj;jy; Ntz;Lk;. Nfhzp tpj;jpfs;

Ngupf;fha; (Pears) tbtKilait> xsp CLGFk;

jd;ikAilait. ,f;Nfhzp tpj;jpfspy; ,uz;L

NkYiwfs; fhzg;gLk;. cr;rp $u;Kid

Nghd;wJ.
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nra;Kiwr; nraw;ghL 37 ( jhtuj; Jz;lq;fisAk; mikg;Gf;fisAk;

gad;gLj;jp jhtu ,dg;ngUf;fj;jpy;

<LgLjy;.

Nju;r;rpkl;lk; ( 8'8" 8'9

cj;Njr ghlNtisfs; ( 03

vjpu;ghu;f;fg;gLk; jpwd;fs; : ² eLtjw;Fg; nghUj;jkhd ,dg;ngUf;fg;

gFjpfisj; njupT nra;thu;;.

² ,aw;ifahd ,dg;ngUf;fg; gjpag; ghfq;fs;

%yk; ehw;Wf;fis cw;gj;jp nra;thu;.

² ,dg;ngUf;fj;jpw;Fg; nghUj;jkhd ,aw;ifg;

gjpag; gFjpfisj; njupT nra;thu;.
² jhtuj; Jz;lq;fisg; gad;gLj;jp gjpaKiwia

,dg;ngUf;fk; elj;Jthu;.

Njitahd cgfuzq;fSk; nghUs;fSk;

( ² ,Q;rp> kQ;rs;> Nrg;gq;fpoq;F> ntq;fhak;>

cUisf;fpoq;F Nghd;w epyf;fPo;j; jz;Lfs;

² rijf;fiur;rhd; ,iyfs;

² ty;yhiu my;yJ ];Nuhgup ehw;Wf;fs;

² tpy ;tk; > Njf;F> fwpNtg;g piy Nghd;w

jhtuq;fspd; Ntu;g;gFjpfs;

² Fkpoq;fs;

² cwpQ;rp tiffs;

² ehw;Wf;fis eLtjw;Fg; nghUj;jkhd rhbfs;

my;yJ ghj;jp

² Nky;kz;> $l;Lg;gris> kur;rhk;gy

Kiwapay; ( ² epyf;fPo;j; jz;Lfisr; Nrfupj;J> me;epyf;fPo;j;

jz;LfSs; eLiff ;Fg ; nghUj ;jkhd

gFjpfisj; njupTnra;J nfhs;f.

cjhuzk; : 2 - 3 mUk;Gfs; cs;s

mikg;Gfisj; njupT nra;jy;.

² e pyf ;f P o ; j ;  jz ;Lfis eLiff ;Fg ;

nghUj;jkhdthW jahu;g;gLj;jpf;nfhs;f.

² eLtjw;fhd jz;Lj;Jz;lq;fisg; gpd;tUkhW
jhau;g; gLj;Jf.

² eLtjw;Fg; nghUj;jkhd fpisj; Jz;lj;jpid;
fpisapypUe;J ntl;b Ntwhf;fp nfhs;f.

² cr;r msthf 3 - 4 fZtpilfs; cs;s

Jz;lq;fisj; njupTnra;Jnfhs;f.

² mf; fpisj; Jz;lq;fisg; glj;jpYs;sJ Nghd;W

jahu;gLj;jpf;nfhs;f.
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² ,t;thW ntl;lg;gl;l jz;LJz;lq;fis Nky;kz;>
$l;nlU Mfpad nfhz;l fyitapdhy;
epug;gg;gl;l nghypj;jPd; ciwapy; ehl;b> XusT
epoyhd ,lj;j py ; my;yJ ,dg;ngUf;f
mikg;gpDs;; itf;fTk;.

 jhtu eLiff;F jhtu ,iyj; Jz;lq;fisf;
jahu;gLj;Jtijg; gpd;tUkhW nra;f.

 jhtu ,iyfspd; gpujhd euk;Gfspy; ntl;bl;L
Clff; fyitapd; kPJ njhLifAWkhW itj;J
<u;f;Ff; / fk;gpf; nfhSf;fpia Cd;Wf.

 ,tw;iw #upa ,dg;ngUf;fpapDs; itg;gjD}lhf
Ntu;tpliyj; Jupjg;gLj;jyhk;.

 eLiff ; f hd Ntu ; j ;Jz ;lq ;fisj ;
jahu;g;gLj;Jtijg;  gpd;tUkhW nra;f.

 eLiff;fhF 15 cm ePskhd Ntu;j; Jz;lq;fisg;
gad;gLj;Jf.

 Nkw;$wpathW jahu;g;gLj;jpa Ntu;j;Jz;lq;fis
eLif Clfk; epug;gg;gl;l  rhbfspy; my;yJ
ghj;jpapy; ehl;b XusT epoyhd ,lj;jpy; itj;J
mtw;w pypUe;J ehw ;Wf ;fs; cUthtjid
mtjhdpf;fTk;.

 cw;gj;jp nra;ag;gl;l ehw;Wf;fis tpw;gidf;fhfg;
nghUj;jkhd rhbfspy; Vw;wTk; my;yJ fsj;jpy;
ehl;lTk;

45o rupthf ntl;Ljy;
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KbG ( ² ,aw;ifahd gjpa ,dg;ngUf;fk; gFjpfisAk;

jhtuj; Jz;lq;fisAk; gad;gLj;jp> gjpa Kiw

,dg;ngUf;fk; elhj;jp> mtw;wpd; ntw;wp Fwpj;Jf;

fUj;Jj; njuptpf;Ff.

tpNrl tplaq;fs; ( ² ntt;NtW epyf;fPo; jz;Lfisf; nfhz;l jhtu

tifis ,dg;ngUf;fFtjw;Fk; ,k;Kiwiag;

gad;gLj;jyhk;.

cjhuzk; :

 Ntu;j;jz;L fpoq;F - kQ;rs;> ,Q;rp>

 muj;ij

 jz;Lf; fpoq;F - Nrk;G tiffs;

 Fkpo; - rpd;dntq;fhak;

 jz;L Kfpo; - cUisf;fpoq;F

 jhtuj; Jz;lq;fs; kw;Wk; mikg;Gf;fs; %yk;

,dg;ngUf;fYf;Fg; nghUj;j;khd jhtu
tiffisj; njupT nra;J Ntwhf;fpf; nfhs;tJ
Kf;fpakhdJ.

cjhuzk; :

,iy - gpNfhdpah> rijfiur;rhd;> ePNyhw;gyk;

Xb -ty;yhiu> ];Nuhngup

Ntu; - fwpNtg;gpiy> tpy;tk;> <ug;gyh> Njf;F

Fkpok; - rzy;> nfhbf;fpoq;F

jz;Lj;Jz;lk; - Nuhrh> ky;ypif> FNuhl;ld;

cwpQ;rp - md;dhrp> thio
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nra;Kiwr; nraw;ghL 38 ( xl;Ljy;> gjpitj;jy; Mfpad %yk; Gjpa

jhtuq;fisg; ngUf;Fy;

Nju;r;rpkl;lk; ( 8'10" 8'11

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² gjpitj;jy; Kiwfisf; ifahz;L ghu;g;ghu;

² gpujhd xl;L Kiwfisf;; (fpisnahl;L>

mUk;nghl;L) ifahz;L ghu;g;ghu;

Njitahd cgfuzq;fSk; nghUs;fSk; (
² xl;Lf;fj;jpfs; - 2

² nghypj;jPd; ehlh> nghypj;jPd; jhs;

² fj;jupf;Nfhy;

² mupj;njLj;j Nky;kz;

² $l;nlU my;yJ Jk;Gj;J}s; rpwpjsT

² ePu;

² nky;ypa fk;gp my;yJ KWf;F E}y; (Twine)
² ntt;NtW jhtuq;fspypUe;J ngw;w xl;L

KisfSk;> xl;Lf;fl;ilfSk;

² gjpitj;jYf;Fj; Njitahd jhtuq;fs;

² jiof; fj;jupf;Nfhy; (Secateurs)
² rpwpa fj;jp

Kiwapay; ( ² Nkw ; gb nghUs ;fs ; >  cgfuzq;fis>

gjpitj;jy;> xl;LNtiy nra;jy; Mfpatw;Wf;fhf

Ntwhf;fp ,uz;L epiyaq;fspy; itf;Ff.

i. gjpitj;jy; - fhw;wpy; gjpitj;jy;

² nrt;tuj;ij> FNuhl;ld;> vYkpr;ir> nfha;ah>

mfj;jp Nghd;w gjpitj;jYf;Fg; nghUj;jkhd

jhtunkhd;wpy;> MNuhf;fpakhd> Vwj;jho

ngd;rpysT tpl;lKila  fpisnahd;wpidj;

njupTnra;J nfhs;Sq;fs;.

² mf;fpisapy; gRikrhu;e;j fgpy  epwkhf

khwpAs;s gFjpapy; Vwj;jho xU nrd;upkPw;wu;

(1cm)  mfykhd  gl;il tisaj;ij ntl;b

mg;Gwg;gLj;Jq;fs;.

² ntl;ba ,lj;ijr; #o <ukhd Jk;Gj;J}s; /
$l;nlU / Nky;kz; (,tw;Ws; xd;iw /
fyitia) ,l;L> nghypj;jPd; jhspdhy;

(Rw;wp ,Wf;fkhf ,uz;L me;jq;fisAk;

fl;Lq;fs;.
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ii. xl;Ljy; - mUk;nghl;L - Jz;nlhl;L ^patch
budding&
² xl ;Lf ;fl ;ilahfg ; gad;gLj;jj ;jf ;f>

ngd;rpysT tpl;lKila kh/ FNuhl ;ld ;

ehw;nwhd;iwj; njupT nra;J nfhs;Sq;fs;.

² mjw ;Fg ;  nghUj ;jkhd  kh xl ;L

Kisnahd;wpidAk;  njupT  nra;J

nfhs;Sq;fs;.

² xl;Lf;fl;ilj; jhtuj;jpy; epykl;lj;jpypUe;J

Vwj;jho 15 nrd;upkPw ;wu ; cauj;jpy;>

xl;LNtiyf;fhf> 8mm x 16mm  msTila

gl;ilg; gFjpia xl;Lf; fj;jpapdhy;

ePf;Fq;fs;.

² xl;L Kisia> gl;il ePf;fpa ,lj;jpy;

itj;J> nghypj;jPd; ehlhdhy; fPopUe;J

Nkyhfr; Rw;wpf; fl;Lq;fs;.

iii. fpisnahl;L - cjhuzk; -  Mg;nghl;L

² Vw;fdNt jahu;g;gLj;jp itj;j xl;Lf;fl;ilj;

jhtuj;jpd; jz;il> epykl;lj;jpypUe;J 20cm
x 25cm cauj;jpy; fpilahf ntl;Lq;fs;.

$upa xl;Lf; fj;jpapdhy; xl;Lf;fl;ilapd;

rup kj;jpapy; 5cm msT  gpsT  ,Lq;fs;.

² xl ;LKisiaj ;   jahu ; g ; gLj ;jy ; : -

xl;LNtiy  nra;tjw;Fg; nghUj;jkhd

fpisia (Vwj;jho 15 nrd;upkPw;wu; ePskhd)

jha;j; jhtuj;jpypUe;J Ntwhf;fp> mjd; fPo;

gl;ila; tisak;

ePf;Fjy;
gjpaj;ijf;

fhl;Ljy;

,uz;L

me;jq;fisAk;

fl;Ljy;

Ntu; tsu;r;rp
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me;jj;jpy; Vwj;jho 4 nrd;upkPw;wu; ePskhd

gFjp  Mg;G  tbtj;jpy;  mikAkhW  ,uz;L

GwKk; rha;thf ntl;Lq;fs;.

 xl;Lf; fl;ilapd; gpstpDs;  xl;LKisiag;

GFj;jp>  ntl;L Kfg;Gf;fs; ,Wf;fkhf

mikAk;  tifapy; xl;L ehlhtpdhy;

fPopUe;J Nkyhfr; Rw;wpf; fl;Lq;fs;.

² gpd;du; nghypj;jPd; ciwnahd;wpdhy; %bf;

fl;Lq;fs;.

mtjhdpg;Gf;fhd topfhl;ly; (
² 3-4 thuq;fspy;  Ntu;fs; tsu;e;Js;sikia

mtjhdpf;Ff.

KbG ( ² ntt;NtW Kiwfspy; jhtuf;fpisfspy;

nra;ag;gl;l gjpitj;jy;> xl;L Ntiyfspd;

ntw;wp gw;wpf; fUj;Jf; njuptpf;Ff.

tpNrl tplaq;fs; ( ² ,uz;L thuq;fspd; gpd;du; xl;L ehlhitf;

ftdkhf ePf;fp> xl;Lr; re;jpia mtjhdpj;J>

xl;LKisapd; mUk;G ntspj;  njupaj;jf;fjhf

kPz;Lk; xl;L ehlhtpdhy; fPopypUe;J Nkyhfr;

Rw;wpf; fl;Lq;fs;. (xl;L ntw;wpaspj;Js;sjhapd;

xl;LKis  ed;F ,ize;J gr;ir epwkhff;

fhzg;gLk;.)

 fhw;wpy; gjpitf;fg;gl;l fpisia Ntu;fs;

Njhd;wpa ,lj;jpw;F Vwj;jho 4cm nrd;upkPw;wu;

fPohf> (jha;j; jhtug; gf;fj;jpy;) ntl;bnaLj;J>

nghypj;jPd;  kiwg;ig  ePf;fp> f s j ; j p y ;

my;yJ nghypj;jPd; ciwapy; ehl;Lq;fs;.

 fhw;wpy; gjpitj;jiyr; nra;J fhl;Ltjw;fhf>

mfj;jpj; jhtuk; nghUj;jkhdJ. mj;jhtuj;jpy;

Jupjkhf Ntu;fs; Njhd;WtNj mjw;fhd

fhuzkhFk;.
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 mUk;G  xl;lhapd;  mUk;G tsu;e;j  gpd;du;>

xl;Lf;fl;ilia> mUk;G xl;lg;gl;l ,lj;Jf;F

rw;W Nkyhf> xl;ba mUk;Gf;F vjpu;j;jpirapy;

rha;thf ntl;b ePf;Fq;fs;.

 gpd;du;> xl;Lj; jhtuj;ijf; fsj;jpy; eLk;

tiuapy; guhkupAq;fs;.

 gpd;du; xl;Lj; jhtuj;ijf; fsj;jpy; eLq;fs;.

 ,t;thwhf> NtW mUk;nghl;L KiwfisAk;

fpisnahl;L KiwfisAk; ifahz;L

ghUq;fs;.
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nra;Kiwr; nraw;ghL  39 ( #upa ,dk;ngUf;fy; mikg;nghd;W;

Mf;Fjy;

Nju;r;rp kl;lk; ( 10'2

cj;Njr ghlNtisfs; : 03

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² #upa ,dk;ngUf;fy; mikg;Gf;fs; Mf;Fthu;.

(i) jdp #upa ,dk;ngUf;fy; mikg;G jahupj;jy;

Njitahd cgfuzq;fSk; nghUs;fSk;

( ² Fiwfbdj; jz;Lj;Jz;lk;

² 20cm mfykhd 150 - 300 gauge jpwe;j nghypj;jPd;
Jz;L

² Nky;kz;

² $l;nlU my;yJ cf;fpa khl;nlU

Kiwapay; ( ² nghypj;jPd; Jz;by; 45 nrd;wpkPw;wu; ePsKs;s

gFjpia ntl;bnaLj;J xU me;jj;ij

Kj;jpiuapLf.

² Nky;kz;Zld;> $l;nlU my;yJ ed;F cf;fpa

khl;nlUit 1 : 1  vDk; tpfpjj;jpy; fye;J

ePu; Nru;j;J <ukhf;Ff.

² mf;fyitapd; xU gFjpia Nkw;gb nghypj;jPd;

ciwapDs; 15cm cauj;Jf;F ,Lf.

² Fiwfbdj; jz;Lj; Jz;lj;ij cupa tifapy;

ntl;bnaLj;J eLiff;F Maj;jQ; nra;f.

² jahu;gLj;jpa jz;Lj; Jz;lj;ij ciwapDs;

,l;l Clfj;jpy; eLf.

² Vwj;jho 60 nrd;upkPw;wu; ePskhd nky;ypa jbia

ciwapDs; eLf.

MNuhf;fpakhd ,iy

ghjpntl;ba

,iy

fPo;g;gFjp

,iyfis ePf;Ff

fZtpil
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² ciwapd; tha;g; gFjpia jbAld; Nru;j;Jf;

tsp cl;GfhjthW fl;Lf.

mtjhdpg;Gf;fhd topfhl;ly; (
 Ntu;nfhs;Sk; tiu epoyhd ,lj;jpy ;

itj;jpUf;Ff.

 Ntu;nfhz;l Jz;lq;fis rhbapNyw;wp my;yJ

Neubahff; fsj;jpy; elyhk;.

KbG ( ntt;NtW jhtuf; fpisj; Jz;lq;fspy;

,t;thwhf Ntu;nfs;sr; nra;f. mt;ntht;nthU

Jz;lj;jpYk; Ntu;;nfhs;sy; tPjk; Fwpj;Jf;

fUj;J njuptpf;Ff.

tpNrl tplaq;fs; ( ² ciw ,Wf;fkhf %bf; fl;lg;gl;Ls;sikahy;

,ilapilNa ePu; ,lj; Njitapy;iy.

(ii) vspa #upa ,dk;ngUf;fy; mikg;Gf;fs; Mf;Fjy;

Njitahd cgfuzq;fSk; nghUs;fSk; (
² %q;fpy; Foha;f; fPyj; Jz;lq;fs; my;yJ

flj;Jfhy; (Conduit) Jz;Lfs;

² epwkw;w nghypj;jPd;

 nky;ypa fk;gp

 fj;jp

 eLifg; nghUs;fs; (fpisfs;> ,iyfs;)

 ehw;WNkilf; fyit

 nghypj;jPd; rhbfs;

Kiwapay; ( ² rpwe;j tbfhyikg;Gs;s jpwe;j ntspahd Xu;

,lj;ijj; njupTnra;J nfhs;f.

² 3m e PsKk; 1m mfyKk; nfhz;l xU

epyg;gFjpia Ntwhf;fpf;nfhs;f.

² miutl;l tbtj;jpy; tisaf;fj;jf;f %q;fpy;

f Pyq ;fs ; my ;yJ flj ;Jfhy ;  (Conduit)
Foha;fisg; ngWf.

 %q;fpy; fPyq;fis my;yJ flj;Jfhy; Foha;j;

Jz;Lfisg; gad;gLj;jp glj;jpy; fhl;bAs;sthW

miu cUis tbtr; rl;lfj;ij mikj;Jf;

nfhs;f.
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² Nkw;gb rl;lfj;ij Kw;whf %b Kj;jpiuapLk;

tifapy; nghypj;jPd; jhspdhy; kiwg;gpLf

 nghypj ;j Pd; ciwfspDs; ehw;WNkilf;

fyitia ,l;L jz;Lj; Jz;Lfs;> ,iyj;

Jz;lq;fis mjpy; eLf.

 mt;thW Jz;lq;fs; ehl;ba ciwfis Nkw;gb

mikg;gpDs; itj;J ePu; ,l;Lg; guhkupf;Ff.

 Jz;lq;fspy; Ntu;fs; Njhd;wpa gpd;du; fsj;jpy;

eLf.

KbG ( ² ntt ;NtW jhtu tiffspd ; f pisj ;

Jz;lq;fis ,t;thwhf Ntu;nfhs;sr;

nra ;f . me ;je ;j f pisj ; Jz;lj ;j pd ;

Ntu;nfhs;sy; tPjk;gw;wpf; fUj;Jj; njuptpf;Ff.

tpNrl tplaq;fs; ( ² ,dk;ngUf;fy; mikg;gpDs; ntg;gepiy

cau;tjhy; ehw ;Wf;fSf;F Vw;glj;jf ;f

Nrjq;fisj; jtpu;g;gjw;fhf Kiwikahf ePu;

,Lf.
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nra;Kiwr; nraw;ghL 40 ( Rw;Nwhl;lk; epfoh jput Clfj;jpy; kz;zpd;wpa

gapu;r;nra;ifia Nkw;nfhs;sy;

Nju;r;rp kl;lk; ( 11'2

cj;Njr ghlNtisfs; ( 04

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² kz;zpd;wpa gapu;r;nra;iff;Fg; gad;gLk;

Ng hrizg ; gjhu ; j ; j Clfj ;ijj ;

jahu;g;gLj;Jthu;.

 Rw;Nwhl;lk; epfoh Clfj;jpy; kz;zpd;wpa

gapu;r;nra;iff;Fj; Njitahd epge;jidfisf;

fl;Lg;gLj;Jthu;.

i)  Ntu; mkpo;e;j epiyahd gapu;r;nra;if

Njitahd cgfuzq;fSk; nghUs;fSk; (
² Vwj ;jho 25-30cm MoKila jbj ;j

];iuNuhNghk; (nu[pNghk;) ngl;b.

 cNyhfkupAk; ths; myF my;yJ $upa

nky;ypa myFila fj;jp

 rw;W caukhd nky;ypa gpshj;j pf ;Ff;

fpz;zq;fs; - 6

 fWg;G epwg; nghypj;jPd; jhs; Vwj;jho 1.5 kPw;wu;

 girehlh (Cellotape)
 my;Ngu;l; grisf; fyit

 Jk;Gj;J}s; - rpwpjsT

 ty;yhiu> ryhJ> kpsfha;>  fq;Fd;  Nghd;w

vspjhfg;  ngwj;jf;f jhtuq;fspd;  eLifg;

nghUs;fs;.

 rpwpa tiyf;fz;fs; nfhz;l 15 nrd;upkPw;wu; x
15 nrd;u pk Pw ;wu ; msTila gpshj;jpf ;F

tiyj;Jz;L.

 pH khdp
 EC khdp

Kiwapay; ( ² Kjypy;> ];iuNuhNghk; ngl;bapd; %bia

mg ;Gwg ;gLj ;j p >  ngl ;ba pd ; cl ;Gwj ;Nj

mize;jpUf;FkhW  fUepwg;  nghypj;jPd; jhis

tpupj;J> RUf;fq;fis ePf;fp> %iyfis kbj;Jj;

jahu;g;gLj;jpf; nfhs;Sq;fs;. gpd;du; nghypj;jPd;

jhspd;  Nkyjpfkhf  cs;s gFjpfis>

ngl;bapd; tha;g;gFjpiar;  #o  ntspg;Gwkhf

kbj;J  girehlh  %yk; (ePu; frpahjthW)

,Wf;fkhf xl;bf; nfhs;Sq;fs;.
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² ];iuNuhNghk; ngl;bapd; %bapy; gpshj;jpf;Ff;

fpz;zq;fis ,lj;jf;f m s Ti l a j h f

Nghjpa ,ilntsptpl ;L> Jthuq ;fis

ntl;Lq;fs;. ,j; Jthuq;fSld; gpshj;jpf;Ff;

fpz;zj;jpd; tha; tpspk;Gld; ed;F mizAkhW

mikjy; Ntz;Lk;. fhw;Nwhl;lj;Jf;fhd  xU

JthuKk; ,l;Lf; nfhs;Sq;fs;.

² Jk ; Gj ;J }isj ;  Jisfs ;  nfhz ;l

ghj;jpunkhd;wpy; ,l;L> nfhjpePuhtpapy;  mtpj;Jf;

fpUkpaopj;Jf;  nfhs;Sq;fs;.  (Vwj;jho  xU

thu fhyj;Jf;F Kd;du;> Jk;Gj;J}Sld;

gq;fRehrpdp fye;J itj;Jf; fpUkpaopj;Jf;

nfhs;syhk;.)

² fpz;zq;fspy; rpy Jthuq;fs;  ,l;L>  mjDs;

tiyj;Jz;L  ,l;L fpUkpaopf ;fg ;gl ;l

Jk;Gj;J}is epug;gp> mjpy; eLifg;nghUis

eLq;fs;. mf;fpz;zq;fis ];iuNuhNghk;

ngl;bapd; %bapy; cs;s Jthuq;fspy;

epWj;Jq;fs;. fhw;W}l;lj; Jthuj;ijAk;  nky;ypa

tiyj;Jz;bdhy; %Lq;fs;.

fWg ; Ge p w nghy pj ; j Pd ;  ,l ;Lj ;

jahu;g;gLj;jpa ];iuNuh/Nghk; ngl;b

Jthuq;fs; ntl;lg;gl;l %b

fhw ; Nwhl ;lj ;

Jthuk;

] ;i uNuh/Nghk ;  ngl ; ba py ;

jahu ;g ;gLj;jg ;gl ;l Rw ;Nwhl ;lk ;

epfohj gapu;r;nra;if mikg;G.
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² ];iuNuhNghk; ngl;b kPJ fpz;zq;fisf;

nfhz;l %bia itj;jgpd;> mf;fpz;zq;fs;

1-2  nrd;upkPw;wu; mkpo;;e;jpUf;fj;jf;f  ePu;kl;lj;ij

miltjw;fhf Nru;f;f Ntz;ba ePupd; msit

yPw;wupy; mse;jwpAq;fs;. me;ePUld; Nru;g;gjw;Fj;

Njitahd msT grisia e pWj ;Jg ;

ngWq;fs;. mjid ePu;thspapDs; ,l;L ed;whff;

fiuAq;fs;.

² ];iuNuhNghk; ngl;bia rkjskhd jiuapy;

itj;J> gris fiuj;j ePiu ngl;bapDs;

,Lq;fs;. gpd;du;> %bapdhy; %Lq;fs;. ehw;Wf;fs;

elg;gl;Ls;s fpz;zq;fis Nghrizg; gjhu;j;jf;

fiurypy; eidAq;fs;.

mtjhdpg;Gf;fhd topfhl;ly; (

jpdrup> ngl;bapd; %bia cau;j;jp> Ntu; tsu;r;rpia

mtjhdpAq ;fs ; . $lNt ehw ;Wf ;fisAk ;

mtjhdpj;J> mUk;G tsu;r;rpiaAk; ftdpAq;fs;.

pH  khdpiag; gad;gLj;jp > fiurypd; pH

ngWkhdj ;ij mtjhd pAq ;fs ; . mJ 6-7

,w;F,ilg;gl;ljhf ,Uj;jy; nghUj;jkhdJ.

kpd;flj;jhw;W khdp %yk; fiurypd; kpd;flj;jhw;iw

,ilapilNa mse;jwpAq;fs;.mJ 1.5-2.5 ds/m

(kPw;wUf;F nlrp rpkd;) ,w;F ,ilg;gl;ljhf ,Uj;jy;

Ntz;Lk;.

gapu;fspy; Nghrizg; gjhu;j;jf; Fiwghl;L mwpFwpfs;

fhzg;gLfpd;wdth vd mtjhdpAq;fs;.

tpNrl tplaq;fs; ( ² jputg; gris epug;gpa gpd;du;> ngl;bia

,yFthf ,lj;Jf;fplk; nfhz;L nry;y

Kbahjhifahy;>  Njitahd  ,lj;jpy;

rkjskhd jiuapy; ];iuNuhNghk; ngl;bia

itj;J>  gpd;du; jputg;  grisia  mjDs;

,Lq;fs;.

² grisf; fyit jahupf;ifapy;> grisia

ed;whff; fiuAq;fs;.

² ngl;bapDs; jputg;gris kl;lj;ij epjKk;

mtjhdpj;jy; Ntz;Lk;.



123

² Nghrizg; gjhu;j;jf; Fiwghl;L mwpFwpfs;

fhzg;gLkhapd; mr;re;ju;g;gj;jpy; grisf;

fyitia khw;Wjy; Ntz;Lk;.

² pH ngWkhdKk; EC  ngWkhdKk; cupa

kl;lj;jpy;  fhzg;gltpy;iynadpd; mtw;iwr;

rPu;g;gLj;Jjy; Ntz;Lk;.

² kioapd; jhf;fj;Jf;F cs;shfhj ed;F #upa

xsp f pilf ;fj ;jf ;f> Xu ; ,lj ;j pNyNa

];iuNuhNghk; ngl;bia itj;jy; Ntz;Lk;.

ii) Ntu; kpjf;Fk; gapu;r;nra;if

Njitahd cgfuzq;fSk; nghUs;fSk; (
² Vwj ;jho 15 nrd ;u p  k Pw ; wu ;  Mokhd

];iuNuhNghk; ngl;b

² eLif Clfk; epug;gg;gl;l rpwpa tiyr;rhbfs;

² ,Nyrhd ];iuNuhNghk; jl;L

² Nghriz Clfk;

² fWg;G epw nghypj;jPd; jhs;

Kiwapay; ( ² ];iuNuhNghk; ngl;bapd; cl;Gwj;Nj fWg;Gepw

nghypj;jPd; jhs; ,l;L kiwf;Ff.

² rpwpa tiyr;rhbfspy; eLif Clfj;ij epug;gp>

ehw;Wf;fis eLf.

² ];iuNuhNghk; ngl;bia Nghrizf; fiuryhy;

epug;Gf.

² ehw;Wf;fs; elg;gl;l rpwpa tiyr;rhbfis

];iuNuhNghk; jl;by; Jisfspl;Lg; nghUj;Jf.

² ];iuNuhNghk; jfl;il> Nghriz Clfj;jpy;

kpjf;fj;jf;fthW ];iuNuhNghk; ngl;bapDs;

,Lf.

² kioePupy; eidahj> #upa xspgLk; Xu; ,lj;jpy;

];iuNuhNghk; ngl;bia itf;Ff.

² Nghriz Clfj;jpy; Nghrizf; $Wfs;

FiwtilAk; NghJ kPz;Lk; Nghriz Clfk;

epug;Gjy;.
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nra;Kiwr; nraw;ghL 41 ( epiyf;Fj;Jg; gapu;r;nra;if ciwfs;

jahupj;jYk; nghUj;jkhd gapu;fisr;

nra;if gz;zYk;

Nju;r;rp kl;lk; ( 11'3

cj;Njr ghlNtisfs; ( 04

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² epiyf;Fj;Jg ; gapu ;r ;nra;if ciwfs;>

kz;zpd ;w pa ga p u ; r ;nra ;ifr ; rhbfs ;

Mfpadtw;iwj; jahu;gLj;Jthu;.

² epiyf;Fj;Jg; gapu;r;nra;if ciwfs;> rhbfspy;

Clfk; epug;gp ehw;Wf;fisf; jhgpg;ghu;.

² epiyf;Fj;Jg; gapu;r;nra;if ciwfs;> rhbfspy;

gapu;r;nra;ifiag; guhkupg;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (
² 11.3 kPw;wu; ePskhd ntspg;Gwk; ntz;zpwKk;

cl;Gwk; fWg;G epwKk; nfhz;l Gw Cjhf;

fjpu;fSf;Fj; jhf;Fg;gpbf;ff; $ba nghypj;jPd;

ciw

² gpshj;jpf;F / fspkz; rhbfs;

² fpUkpaopf;fg;gl;l njd;de;Jk;G> Jk;Gj;J}s;

² tiyr; rhbfspy; ehl;l cfe;j ehw;Wfs;

² my;Ngu;l; fyit

² ePu;kaT+lfg; gapu;r;nra;iff; fl;likg;G

Kiwapay; ( ² nghypj;jPd; ciwfspy; Jisfs; ,l;Lf; nfhs;f.

² nghypj;jPd; ciwfspy; fpUkpaopj;j Jk;G ,l;L

epug;gp ,uz;L me;jq;fspYk; Kbr;rpLf.

² ciwfspd; Nky; me;jj;jpy; rpwpa PVC Foha;j;
Jz;bidg; nghUj;jp mikAkhW rPuhd

,ilntspapy; gapu ;r ;nra;if mikg;gpy;

ciwfisj; njhq;ftpLf.

² ciwfspd; Jisfspy;; tiyr; rhbapy; ,lg;gl;l

ehw;Wf;fis ehl;Lf.

² midj;J ciwfspYk; Nky; me;jj;jpD}lhf

Clfk; Cl;Lk; Foha;fisg; nghUj;Jf.

² Nkyjpf Clff; fiury; fPo;g; gFjpapdhy; tbe;J

nrd;W mbapYs;s ghj;jpuj;jpy; Nru;e ;J

Nghriz Clf jhq;fpapy; Nruf;$bathW

jahu;nra;J nfhs;f.

² gapu;nra;if ciwfis ed;F guhkupf;f.



125

tpNrl tplaq;fs; (  ,iy kuf;fwp tiffs;> ];Nuhgup> rpwpa

G+Q;nrbfs; Mfpatw;iw tsu;f;f epiyf;Fj;Jg;

gapu;nra;if ciw Kiw rpwe;jjhFk;.

 njd ;de ;Jk ;igg ;  gad ;gLj ;j Kd ;du ;

fpUkpaopj;jy; Ntz;Lk;.
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nra;Kiwr; nraw;ghL 42 ( g+r;rpfisr; Nrfupj;jYk; ghJfhj;jYk;

Nju;r;rp kl;lk; ( 12'3

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² tptrhaj;jpy; Kf;fpaj;Jtk; ngWk; g+r;rpfs;

trpf;Fk; #oiy ,dq;fhz;ghu;.

² ntt;NtW g+r ;rpr ; Nrfupg ;G Kiwfisf;

ifahz;L ghu;g;ghu;.

² Nrfupf;fg;gl;l g+r;rpfisr; rupahfg; ghJfhg;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

 g+r;rpfisr; Nrfupg;gjw;fhd iftiy (Insect
sweep net)

 thafd;w Nghj;jy; xd;W

 rpwpjsT gUj;jpg; gQ;R

 nghypj;jPd; ciwfs; (Polythene bags)

 ,wg;gu; thu;fs;

 FNshNuhNghk; my;yJ <ijy; mrw;Nww;W

 rhtzk;> Fz;Lrp> fj;jupf;Nfhy;

 tspapOfUtp (Aspiratior)

 g+r;rpf; Fz;Lrp/ ngau;r;Rl;b> fl;Nghl;

 ];iuNuhNghk; Jz;L

 g+r;rpfisg; nghUj;Jtjw;fhd Crpfs;

my;yJ 10 Mk; ,yf;f ijaY}rpfs;

 gpwp];ly; Nghu;l;  /  fhl;Nghu;l; Jz;Lfs;

 g+r;rpg;ngl;b

 gug;gy; gyiffs; (Spreading boards)

Kiwapay; ( ² ePu; fw;w g+r;rp tUzq;fSf;fika ckJ

gpuNjrq;fspYs;s gapu;r;nra;ifapy; mjpfstpy;

fhzg;gLk;  g+r;rpfisr; Nrfupf;Ff.

² g+r;rpfisg; gpbg;gjw;fhfg; gad;gLj;Jk; Kiwfs;

I. ifahy; gpbj;jy; :-tz;Lfs;> ePs;%Q;rp tz;Lfs;

Nghd;w  nkJthf ,lk;ngaUk; g+r;rpfisr;

Nrfupf;f ,k;Kiw cfe;jjhFk;. ,t;thW

Nrfupf;fg;gl;l g+r;rpfis nfhy;;Ytjw;Fg;

gad;gLj;Jk; Nghj;jnyhd;wpy; (killing bottle)
,l;Lf; nfhs;f.
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II. iftiyiag; (Insect sweep net) gad;gLj;jp

gpbj;jy;

tz;zhj;jpg; g+r;rp> Jk;gp> <f;fs;> Esk;G Nghd;w

gwf;Fk; g+r;rpfisg; gpbf;f ,J cfe ;jjJ.

gpbf;fg;gl;l g+r;rpfs; kPz;Lk; ntspapy; nry;tijj;

jtpu;f;f> iftiyia tha;g ;gFjp %bf;

nfhs;Sk; tifapy; jpUfpf; nfhs;s Ntz;Lk;.

² tz;zhj;jpg; g+r;rpfs; kw;Wk; me;Jg; G+r;rpfspd;

rpwFfSf;Fr; Nrjk; tpistijj; jtpu;g;gjw;fhf>

r pwFfs ; e piyf ;Fj ;jhf ,Uf ;FkhW>

ngUtpuiyAk; Rl;LtpuiyAk; gad;gLj;jp>

Jbf;f KbahjtW neQ;Rg; gFjpapy; gpbj;Jr;

nraypof;fr;nra;f.

III. tspapO fUtpiag; gad;gLj;jy;

rpwpa nkd;ikahd g+r;rpfis capUld;

gpbg;gjw;F ,J gad;gLj;jg;gLk;. g+r;rpfisr;

Nrfupf;Fk;  ,wg;gu; Fohapy;  thia  itj;J

cwpQ;rpathW kw;nwhU ,wg;gu; Fohia

g+r;rpf;F mz;ikapy; gpbg;gjd; %yk; fz;zhb

FohapDs;  g+r;rpia cs;nsLf;Ff.  g+r;rpahdJ

cwpQ;Rgtupd;  tha;f;Fs; nry;tij jtpu;g;gjw;F

,wg;gu;f;Fohapd;  me;jj;jpy; tiy nghUj;jpf;

nfhs;f.

IV. NtW Kiwfs;

xspg;nghwp> ePu;g;nghwp> xl;Le;jd;ikahd

gjhu;j;jq;fs; Mfpatw;iwg; gad;gLj;jy;.

g+r ;rpfisf; nfhy;Yjy;.

² ,jw;nfd killing bottle gad;gLj;jyhk;.
 ,q;F nghw;whrpak; raidl;ilg; gad;gLj;JtJ

kpf cfe;jJ. ,J jtpu fhgd; nuw;wh

FNshiul;L> FNshNuhNghk;> <ijy; mnrw;Nww;W

Nghd;wtw;iwAk; gad;gLj;jyhk;.

wenh

nra;jp ;jhs; Jz;Lfs; gu pRr ;rhe ;J

kuj ;J}s ;
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² nghUj;jkhd Xu; ,urhadg; nghUspy; eidj;j

gQ ;Rj ;j p uisia Nghj ;jy pDs ; ,Lf.

,g;Nghj;jypy; kuj;J}isapl;L mjd;kPJ 1cm
cauj;Jf;F gupRr; rhe;ijapl;L> mjd; kPJ

<uy p g ;ig cw pQ ; rntd nra ;j p j ; j hs ;

Jz;Lfisapl;Lj; jahupf;f KbAkhapd; kpfg;

nghUj;jkhFk;.

(<ijy; mnrw;Nww;W - G+r;rpfis cldbahff;

nfhy;y khl;lhJ. raidl;L Mgj;jhdJ)

G+r;rpfspy; epwkhw;wk; Vw;gLtijj; jtpu;g;gjw;fhf>

Vwj;jho xU kzp Neuj;jpd; gpd;du; g+r;rpfis

ntspNa vLf;Ff. Nghj;jy; epuk;Gk; tiuapy;

g+r;rpfs; ,Ltijj; jtpu;f;Ff.

G+r;rpg; ngl;biaj; jahupj;jy;

fhu;l;Nghu;l; my;yJ kug;gyifapdhy; nra;j

ngl;bapDs; kziyapl;L mjd; kPJ ePUwpQ;ry;

fljhr pia itj ;Jf ;nfhs ;f . jahu pj ;

g+r;rpg;ngl;bia xOq;F nra ;Ak ;  tiu

,jDs; g+r;rpfisr; Nrfupf;fyhk;. rpwpa

kug;ngl;biaj; jahupj;J> mjDs; nu[pNghk;

Jz;il itj;J g+r;rpfis xOq;F Kiwg;gb

nghUj;Jtjw;Fg; gad;gLj;jyhk;.

G+r;rpfisg; ghJfhj;jYk; nghUj;JjYk;

g+r;rpfis nu[pNghk; Jz;by; nghUj;Jtjw;fhf

tpNrl Crpfisg;  (Insect pins) gad;gLj;Jf.

clypd; Clhf epiyf;Fj;jhf Fz;Lrpiaf;

Fj;Jf. G+r;rpapd; clYf;F Nkyhf Crpapy;

1/4 gFjp (1cm) fPohf CrpAk; 3/4 gFjpAk;
,Uj;jy; Ntz;Lk; g+r;rpfis epiyf;Fj;jhfg;

nghUj;Jk;NghJ tapW tisahjpUf;Fk;

tz;zk; nghUj;Jf.

Fz;Lrp Fj;Jk;NghJ rPuhd jd;ikiag;

NgZtjw;fhf Pinning block ,g; gad;gLj;jyhk;
,jidg; gad;gLj;Jk; NghJ> g+r ;r papy ;

Fz;̂ rpiaf; Fj ;j p > Mokhd Jisapd ;

mstpy; g+r;rpia itf;Ff.

rup  gpio gpio rup  gpio gpio
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eLj;Jisapy; ngau;r;Rl;bia epWj;Jf. fPNo

cs;s Jisia Nkyjpf ngau;r;Rl;bf;fhf

itj;jpUf;Ff.

Pinning block - nu[pNghik gad;gLj;jpf ;

jahupj;Jf; nfhs;syhk;.

g+r;rpfisg; nghUj;Jk;NghJ ftdpf;f

Ntz;bait:

^1& tUzk; - nyg;gpnlhg;njuh (lepidoptera)
tUzk; xnlhdhw;wh (Odonata)

cjhuzk;:- tz;zj;j pg ;G +r ;r pfs ; >

mj;Jg;G+r;rpfs;> Jk;gp - neQ;riwapD}lhf

Crpiar; nrYj;jpg; nghUj;Jf.

tz;zj;jpg;G+r;rpapd; rpwFfis nu[p/

Nghk;Jz;L kPJ tpupj;J itj;J Crp Fj;jp

Njitf;FNfw;g> tz;zj;jpg ;G+r ;r pAUf;

flhjrpj;Jz;Lfis (mjd; kPJ ,l;L Crp

Fj;jp 7-8 ehs;fs; itj;jpUf;Ff).

^2& tUzk; - XNjhj;;njuh (Orthoptera)

cjhuzk;:- ntl;Lf;fpsp   Kd;

g+r;rpfspd; KJfpd; tyJGwkhf Crpiar;

nrYj;jpg; nghUj;Jf.

^3&  cgtUzk; - n`kpg;nuwh (Hemiptera)
tUzk; - N`hNkhg;nuuh (Homoptera)
,t;tUzg; g+r;rpfspd; rpW Nflaj;jpd;

(Scutellum) tyJ gf ;fkhf Crpiag ;

nghUj ;jTk ; . vd pDk ; > Vg pl ;Lf ;fs ; >

nrjps;g+r;rpfs; Nghd;wtw;iw 70%  mw;fNfhy;

nfhz;l rpwpa Nghj;jy;fspy; ,l;L

g+r;rpg;ngl;bapy; itf;fTk;. (,y;iyNay; Card
Mounting Kiwiaf; ifahs;f)
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^4& tUzk; - nfhypnahg;njuh (Coleoptera)
cjhuzk;:- fUtz;L. ,e;j tUzj;jpd;

g + r ; r p fs pd ;  tyJ td ;  ftrj ;j pd ;

(Elytra)Crpiaf; Fj;Jf. (tyJ Kd;rpwfpd;

td;ftrj;jpy;) 2tJ> 3tJ fhy;fSf;fpilapy;

Crp ntspNa tUkhW Fj;jTk;.

^5&  bg;njuh (Diptera)
Diptera tUzg; g+r;rpfspd; eLf;Nfhl;Lf;F

tyJ Gwkhf neQ;riwg; gFjpapy; Crpiag;

nghUj;Jf.

Card mounting
kpfr; rpwpa g+r;rpfis xl;Ltjw;F ,k;Kiw

gad;gLk;. 8-10 mm ePsKk; 3-4mm mfyKk;

nfhz;l Kf;Nfhz tbt fhl;Nghu;l ;

Jz;Lfs; kPJ girg+rp xl;Lf.  tyJgf;fk;>

fhl;Nghl; ml;ilapd; Kidia Nehf;fp

,Uf;fNtz;Lk; Fz;^rpia Kf;Nfhzg;

gFjpapd; ghjj;Jf;F mUNf Fj;Jf.

NkypUe;J ghu;f;ifapy; xU jsj;jpy;

,Uf;ff;$bajhf g+r;rpia xl;l Ntz;Lk;.
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nghUj;JjYk; rpwFfis tpupj;jYk;

,dq ;fhz ;gjw ;F ,yFthf mikaf ;

$bajhfTk; KOikahd epwk; njd;glf;$ba

tpjkhfTk; tz;zj;Jg; G+r;rpfs;> me;Jg; G+r;rpfs;

Mfpatw;wpd; nrl;ilfs; ed;F tpupf;fg;gl;L

epiyg;gLj;jy; gyifapy; nghUj;jg;gl Ntz;Lk;.

nu[pNghikg; gad;gLj;jp epiyg;gLj;jy;

gyifiaj; jahupj;Jf; nfhs;syhk;. G+r;rpapd;

fhy;fs; cly; Mfpatw;iw ,Ltjw;nfd rhy;

mikf;fg;gl Ntz;Lk;. nghUj;Jk;NghJ

Kd;rpwfpd; gpd;Gw XuKk; (anal margin) gpd; rpwfpd;
Kd;Gw (coastal margin) XuKk; XNu Nfhl;by;

mikjy; Ntz;Lk;. xU thuk; tiu khjpupia

cyu tpl Ntz;Lk;. gpd;du; G+r;rpg;  ngl;bapy;

khw;wp ,lyhk;.

N k i l a p N y w ; w y ;

(Staging)
rpwpa G+r;rpfis nky;ypa

F z ; ^ r p f i s g ;

gad ; gLj ;j p  r p w pa

jf ;ifj ;Jz ;Lfs py ;

nghUj ;j pf ; nfhs;f.

g pd ;du ;  ngu pa

Fz;^rpapdhy; jf;ifj;

Jz ;il G + r ; r p g ;

ngl;bapy; nghUj;Jf.

G+r;rpfSf;Fg; ngauply; (Labelling)
ngaupl ntz;zpwf; fljhrp gad;gLj;jg;gl

Ntz;Lk;. ,J 15 mm x 8 mm ia  tpl mstpy;

ngupjhff; $lhJ. ,e;j ml;ilia Fz;^rp

KidapypUe;J 15 mm cauj;jpy; itf;fTk;.

fhl;rpg;gLj;jy; (Display)
Fz;^rpapy; nghUj;jg;gl;l G+r;rpfs; tsp

, W f ; f k h f

m i l f ; f g ; g l ; l

ngl;bapy; itf;fg;gl

Ntz;Lk;. ,jw;nfd

45 x 30 x 5 cm
m s T i l a

nu[pNghk;
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xl;lg;gl;l> cl;Gwk; ntz;zpw fljhrp xl;lg;gl;l

fhl;Nghl; ngl;biaj; jahu; nra;J nfhs;syhk;.

G+r;rpg; ngl;biag; ghJfhj;jy;

eg ; jy pd ;  cUz;ilfs ; kw ;Wk ;  g uh

ilf;FNshNuh ngd;rPd; Mfpad ,jw;fhfg;

gad;gLj;jyhk;. #lhf;fg;gl;l Fz;^rpj;

jiyia eg ;jy pd ;  cUz;ila pDs ;

nrYj;jpaJk; mt; cUz;il Crpapd; jiyapy;

nghUe;jptpLk;. gpd; ,jid Neubahf G+r;rpg;

ngl;bapy; nghUj;jp tplyhk;..

tpNrl tplaq;fs; ( ² g+r;rpfspd; tho;f;if tl;lj;jpd; gy;NtW

epiyfisf; fw;f.

² fsj;jpy; vjpu;g;gLk; g+r;rpfis ,dq;fhz;gjw;fhf

,g;G+r;rpr; Nrfupg;igg; gad;gLj;jyhk;.



133

nrad;Kiwr; nraw;ghL  43 ( gapu;fSf;Fg; ghjpg;ig Vw;gLj;Jk;

g+r;rpfisAk; g+r;rpay;yh Vida

tpyq;Fg; gPilfisAk; tifg;gLj;jYk;

mtw;wpd; Gw ,ay;Gfis

,dq;fhzYk;

Nju;r;rp kl;lk; ( 12'2

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² gapu;r;nra;ifapy; jPq;F tpistpf;Fk; g+r;rp

tUzq;fisAk; g+r;rp my;yhj tpyq;FfisAk;

tifg;gLj;Jthu;.

 g+r;rp> kw;Wk; g+r;rpay;yhj gPilfspd; thAWg;Gf;fs;

cl;gl Gw ,ay;Gfis (t pistpf ;Fk ;

Nrjq;fspd;gb) ,dq;fhz;ghu;

Njitahd cgfuzq;fSk; nghUs;fSk; (
² gy;NtW g+r;rp kw;Wk; g+r;rpay;yhj tpyq;Fg;

gPilfspd; Nrfupg;nghd;W.

(g+r;rpfs; kw;Wk; g+r;rpay;yh tpyq;Fg; gPilfspd;

cz;ik khjpupfis ew;fhg;Gr; nra;J (g+r;rpg;

ngl;bnahd;wpy ; ];iuNuhNghkpy ; Vw ;w p)

jahu;g;gLj;jpf; nfhs;f.)

² iftpy;iyfs; rpy

² EZf;Ff;fhl;b

² cz;ik khjpupfisg; ngwKbahjtplj;J

nghUj;jkhd glq;fs;

Kiwapay; ( ² Njbg;ngw;w gPil khjpupfis tifg;gLj;Jq;fs;.

²  g+r;rpg;gPilfs;

²  g+r;rpay;yhg; gPilfs;

² mjw;fika g+r;rp tUzq;fis ,dq;fz;L>

mtw;Wf;Fupa khjpupfisj; (Specimen) njupT
nra;Aq;fs;.

² ntt;NtW g+r;rp tUzq;fspd; rpwg;gpay;Gfis

,dq;fhZq;fs;.

² g+r;rpay;yhg; gPilfisj; njupTnra;J mtw;iw

tpQ;Qhdg+u;tkhf tifg;gLj;Jq;fs;.

² mjw;fika mt;tpyq;Fg; gPilfspd; ,ay;Gfis

,dq;fz;L nfhs;Sq;fs;.

² mit Nrjk; tpistpf;Fk; tpjj;ij/ mtw;wpd;

thAWg;Gf;fis mtjhdpAq;fs;.
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mtjhdpg;Gf;fhd topfhl;ly;

( mtjhdpj;j jfty;fis ml;ltizg;gLj;Jq;fs;.

xU tUzj;Jf;F xU khjpup tPjk;> glk; tiue;J

gFjpfSf;Fg ; ngaupLq ;fs ; .thAWg;Gf ;fs ;>

tUzj;jpd; ,ay;Gfs; Mfpatw;w;F mika>

tpistpf;Fk; Nrjq;fspd; jd;ikia ml;ltizg;

gLj;Jq;fs;.

KbG ( Gw ,ay;Gfspw;fika gapu;r;nra;iff;Fr; Nrjk;

tpistpf;Fk; g+r;rpfis,dq ;fz;L mtw ;w pd ;

rpwg;gpay;Gfs; %yk; tUzj;ijj; Jzpf.
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nra;Kiwr; nraw;ghL 44 ( g+r;rpfs; kw;Wk; g+r;rp my;yhg; gPilfshy; Nrjk;

tpistpf;fg;gl;l khjpupfis ,dq;fhzy;

Nju;r;rp kl;lk; ( 12'3

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² gapu;r;nra;ifapy; gutyhfr; Nrjk; tpistpf;Fk;

gPilfshy; Vw;gLj;jg;gLk; ghjpg;Gf;fis

,dq;fhz;ghu;.

 Vw;gLj;jg;gLk; Nrjj;jpd; jd;ikf;Nfw;g> gPil

njhlu;ghd tpsf;fj;ijg; ngWthu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

² g+r;rpg; gPilfshYk;> g+r;rpay;yhg; gPilfshYk;

Nrjk; tpistpf;fg;gl;l cz;ikj; jhtu

khjpupfs;

² ew;fhg;Gr; nra;ag;gl;l khjpupfs; my;yJ glq;fs;

Kiwapay; ( ² g+r ;r p kw ;Wk ; g+r ;r pay;yhg ; g Pilfshy;

Nrjg;gLj;jg;gl;l  gapu; khjpupfisg; ngw;W

mtw;iw mtjhdpAq;fs;.

² nkd;W cz;Zk; thAWg;Gf;fisf; nfhz;l

gPilfshy; Vw;gLj;jg;gLk; Nrjk;> Ruz;br;

rhw;iw cwpQ;rpf; Fbf;Fk; thAWg;Gf;fisf;

nfhz;l gPilfshy; Vw;gLj;jg;gLk; Nrjk;

Mfpatw;wpd; jd;ikia mtjhdpAq;fs;.

² ePz;%Q;rp tz;L> tz;L> ,iyg;gupGO

,iyr;Ruq;fkWg;ghd; Nghd;wtw;why; Nrjk;

t pist pf ; fg ; gl ; l ga p u ;  khj p u p fis

mtjhdpAq;fs;.

² mj;NjhL> rpw;Wz;zp> ej;ij Nghd;w gPilfshy;

Nrjk; tpistpf;fg;gl;l gapu; khjpupfisAk;

mtjhdpAq;fs;.

mtjhdpg;Gf;fhd topfhl;ly; (
thAWg;Gf;fspd; jd;ikf;Nfw;g Nrjj;jpd;

jd;ikia mtjhdpj;J> gjpT nra;J mwpf;if

jahupj;Jf; nfhs;Sq;fs;.

KbG ( tpyq;Fg;gPPilfspd; thAWg;Gf;fspd; jw;ikf;Nfw;g

Nrj;jpd; jd;ikia Jzpf.

tpNrl tplaq;fs; ( gPilj; jhf;fj;jpd; jd;ikf;Nfw;g> Nrjk; tpistpj;j

gPil vJntdj; j Pu ;khdpf ;fyhk;. mjw;fika

gPilf;  fl;Lg;ghl;L  eltbf;iffisj; jpl;lkpl;Lf;

nfhs;syhk;.
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nra;Kiwr; nraw;ghL 45 ( fisg;G+z;Lf; Nfhit (Weed Album)

jahupj;jy;

Nju;r;rp kl;lk; ( 12'4

cj;Njr ghlNtisfs; ( 04

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² fisfis ,dq;fhz;ghu;.

 ntt;NtW epakq;fspd; topNa fisfis

tifg;gLj;Jthu;.

 fis khj p u p fis ew ;fhg ; Gr ; nra ;J

itj;jpUf;fj;jf;f tpjj;ijf; nra;Kiwapy;

ifahz;L ghu;g;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk;(

² fis khjpupfis xl;Ltjw;F Vw;w Gj;jfnkhd;W

(20cm x 28cm)

 ifKs;S

 nra;jpg; gj;jpupifj;jhs;

 gpLq;fpa fisfSf;F ,yf;fkpLtjw;F> rpwpa

fljhrp ml;ilj; Jz;LfSk; E}Yk;

 ngd;rpy;

 fsf; Fwpg;NgL

 20cm x 28cm   msTs;s  fhu;l;Nghl; ml;ilj;

Jz;Lfs; rpy

 gyifj; Jz;Lfs; (30cm x 35cm) ,uz;L

 nrq;fy; / fw;fs; rpy

 J}upif (rpj;jpuk; tiuAk; tif)

 mWitr; rpfpr;ir kJrhuk;  - (Surgical Sprit)

 fw;g;G+u cUz;ilfs; rpy (Napthalene balls)

Kiwapay; ( ² ghlrhiyg; gapu ;nra; epyj;jpy; my;yJ

Rw;Wg;Gwj;jpy ; gutyhf tsUk; fisg

tiffisr ;  (Fiwe ;j gl ; rk ;  3 0 )

Nrfupj;Jf;nfhs;f.

² mg;G+z;Lfspy; ,iy> Ntu;> g+ Nghd;w vy;yhg;

gFjpfSk; mlq;fpapUg;gJ nghUj;jkhdJ.

² fisj; jhtu khjpupfs;> fis Nfhitapy;

xl;Ltjw;F Vw;w msTilajhf ,Uj;jy;

Ntz;Lk;.

² fsj ;j p NyNa mtw ;iw mOj ;j p g ;

jahu;gLj;Jtjpy;iynadpy;>  xt;nthd;Wf;Fk;

,yf;fkpl;l fhl;Nghl; Jz;L xt;nthd;W
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,izj;J nghypj;jPd;  ciwnahd;wpDs;

,l;Lf;nfhs;f.

² me;je;j fis njhlu ;ghd tptuq;fis

fsg;gjpNtl;by; Fwpj;Jf; nfhs;f.

fsj;jpy; Fwpj;Jf;nfhs;s Ntz;ba tptuq;fs;

² ,iyfs;> G+f;fs;> fha;fs;> Ntu;fisf; nfhz;l

jhtuq ;fis er pahjthW ftdkhfg ;

gpLq;fpnaLj;J> Ntu ;fspy ; cs;s kz;

Jzpf;iffisf; fOtp ePf;Ff.

² fisfs; rw;W thLtjw;fhf> gj;jpupifj;

jhnshd;wpy; gug;gp itf;Ff.

² jhtuj;jpy; msTf;fjpfkhf fhzg;gLk; ,iyfs;>

fpisfis ePf;Ff.

² jhtug; gFjpfs; xt;nthd;Wk; njspthff;

fhl;rpaspf;fj;jf;fthW jhtuq;fis mOj;Jf.

² mjw;fhf nra;jpg;gj;jpupifj; jhnshd;wpd;

kbg;Gf;F ,ilNa jhtuj;ij rPuhf itj;J

mjd;kPJ fhl;Nghl; Jz;il itj;J mjd; kPJ

ghuNkw;Wf.

² gpLq;fpa vy;yhf; fis fisAk; ,t;thwhf

gj;jpupifj; jhs; kbg;Gf;F ,ilNa itj;J

,U GwKk; gyifj; Jz;Lfis itj;J

RikNaw;wp itf;Ff.

² rpy ehs;fs; fopj;j gpd;du;> Rikia cyu;e;j

fisj; mfw;wp ntspNa vLf;Ff.

² fisfs; kPJ G+Q;rzk; / gq;fR tsu;tijj;

jtpu;g;gjw;fhf me;j jhs;fs; kPJ J}upifapdhy;

mWitr; rpfpr;ir kJrhuk;

(Surgical Sprit) jlTf.
² cyu;j;jpa fis khjpupfisg; gpd;tUkhW

tifg;gLj;Jf.

² Nkl;L epyj;jpy; tsUk; xuhz;Lg; Gy;fs;

Nkl;L epyj;jpy; tsUk; xuhz;Lf; Nrhiufs;

Nkl;L epyj;jpy; tsUk; xuz;L mfd;w ,iyf;

fisfs;

Nrw;W epyj;jpy; tsUk; xuhz;Lg; Gy;fs;

Nrw;W epyj;jpy; xuz;Lf; Nrhiufs;

Nrw;W epyj;jpy; tsUk; xuz;L mfd;w ,iyfs;

Nkl;L epyj;jpy; tsUk; gy;yhz;Lg; Gw;fs;

Nkl;L epyj;jpy; tsUk; gy;yhz;Lr;  Nrhiufs;

Nkl;L epyj;jpy; tsUk; gy;yhz;Lg; mfd;w

,iyf; fisfs;
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Nrw;W epyj;jpy; tsUk; gy;yhz;Lg; Gw;fs;

Nrw;W epyj;jpy; tsUk; gy;yhz;L Nrhiufs;

Nrw;wpy; tsUk; gy;yhz;L mfd;w ,iyf; fis

² ,t;thwhf tifg;gLj;jpa fisj; jhtuq;fis

Gj;jfnkhd;wpy; xl;b  mjd; vjpu;g;gf;fj;jpy;

mj;jhtuk; njhlu;ghfg; tptuq;fisf; Fwpg;gpLf.

² fis njhlu;ghfg; gjpTnra;a Ntz;ba

tpguq;fs;

1. nghJg;ngaUk; jhtutpaw; ngaUk; (,Unrhw;

  ngauPl;Lld;)

2. FLk;gk;

3. fisiag; ngw;w ,lKk; jpfjpAk;

4. jhtutpay; ,ay;Gfs;

² xU tpj;jpiyap / ,Utpj;jpiyap

² ,iyapd; jd;ikAk; jz;bd;

jd;ikAk;

² G+ fha; Mfpatw;wpy; fhapd;

(goj;jpd;) epwk;

5. fisapd; guk;gy; gw;wpa jfty;fs;

6. ,dk;ngUf;Fk; Kiw

7. gad;fs;

8. tpistpf;Fk; gpujp$yq;fs;

9. fl;Lg;gLj;Jk; Kiwfs;

tpNrl tplaq;fs; ( ² fisfspy;  ghjfkhd ,ay;Gfs; kl;Lkd;wp

rhjfkhd ,ay;GfSk; cs;sd.

fis fl;Lg;ghl;bd;NghJ mt; tpay;Gfisg;

gaDs ;sthW gad ; gLj ;Jtjw ;fhf >

nghJkf ;fis to pg ; gLj ;JtJk ; k pfg ;

nghUj;jkhdJ.
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nra;Kiwr; nraw;ghL 46 ( jhtu Neha;fis ,dq;fhzy;

Nju;r;rpkl;lk; ( 12'5

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² gapu;fSf;F mjpfstpy; Vw;gLk; Neha;fis
,dq;fhz;ghu;.

 me;Neha;fSf;Fupa mwpFwpfis tpgupg;ghu;.
 gpuNjrj;jpy; mjpfstpw; fhzg;gLk; Neha;fis

,dq;fhz;ghu;.
 Neha;fis Vw;gLj;Jk; Neha;f; fhuzpfis

,dq;fhz;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk;(
² NehAw;w jhtuq;fs; my;yJ jhtuj;jpd;

ghfq;fs;
 EZf;Ff;fhl;b
 tOf;fp> %bj;Jz;L (cover slips)
 iftpy;iy

Kiwapay; ( ² NehAw;w jhtug; gFjpfis ,aYkhd mstpy;

Nrfupj;Jf; nfhs;f.
 ehw;wOfy;> gw;wPupa thly;> ,iyr; RUsy;>

,iyr; rpj;jpu tbtNeha;> t hiof ; n f hj ;J
Kid Neha;> ,iyg;Gs;sp> tl;lg;GOj; jhf;fk;
Mfpa Neha;fs; nfhz;l khjpu pfisr;
Nrfupj;Jf;  nfhs;f. (,jw;nfd ghJfhf;fg;gl;l
khjpupfisAk; gad;gLj;Jf.)

 Neha;tha;g;gl;l jhtu khjpupfis mtjhdpj;J
mtw;wpd; ,ay;Gfisf; Fwpj;Jf; nfhs;f.

 gq;fR Neha;fspdhy; jhf;fg;gl;l jhtug;
gFjpfs;> nekw;Nwhl;Lg; ghjpg;G Vw;gl;l  jhtug;
ghfq;fs;   Mfpatw;iw   EZf;Ff;fhl;bapd;
fPo; mtjhdpf;fTk;.

 ,iyg;Gs;sp Nghd;wtw;iwf; iftpy;iyapdhy;

mtjhdpf;f. fhzg;gLk; NehawpFwpfspd;gb
Fwpj;j Nehahf;fpiaj; jPu;kdpf;f Kaw;rp nra;f.

 me;j juTfspd; mbg;gilapy; Neha;fis
,dq;fhz;f.

 ePq;fs; mtjhdpj;j jfty;fisg; gpd;tUkhW
ml;ltizapy; Fwpj;Jf; nfhs;f.

gapu;        Neha; mwpFwpfs;    Neha;f;fhuzp     Nehapd; ngau;
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KbG ( mtjhdpg;gpd; mbg;gilapy; Neha;f; fhuzpfs;

gw;wp KbT nra;f.

tpNrl tplaq;fs; ( ² Neha;fs; kw;Wk; Neha;f;fhuzpfs; gw;wpa Kbit
Nkw;nfhs;Sk;NghJ Mrpu pauJ cjtpiag ;
ngw;Wf; nfhs;f.

 FOepiyapy; fye;Jiuahb KbTfis
Nkw;nfhs;f.

 Njitahd re;ju;g;gq;fspy; gpuNjr tptrha
mYtyUld; my;yJ tptrha Muha;r;rp
epiyaj;jpd; cjtpiag; ngw;Wf; nfhs;f.
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nra;Kiwr; nraw;ghL 47 ( jhtu xl;Lz;zp nekw;NwhLfis ,dq;fhzy

Nju;r;rp kl;lk; ( 12'5

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² gapu;fSf;Fr; Nrjk; tpistpf;Fk; Xu; capupay;

fhuzp vd;w tifapy; nekw;Nwhl;Lfshy;

Vw;gLj;jg;gLk; Nrjq;fis ,dq;fhz;ghu;.

 ga p u ; fSf ;Fr ;  Nrjk ;  t pist pf ;Fk ;

nekw;NwhLfis cUttpay; mikg;iggpd;

mbg;gilapy; NtWgLj;jp ,dq;fhz;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

² Ngu;khd; Gdy;

 ,wg;gu;thu;; (CLfhl;Le;jd;ik nfhz;lJ)

 jhq;fp (Stand)

 gpb (Clamp)

 gapu;nra; epyj;jpypUe;J ngw;w kz; khjpupfs;

 tbjhs;

 ePu;

 EZf;Ff;fhl;b

 Kfit

 fz;zhb tOf;fpfSk; %bj;Jz;LfSk;

Kiwapay; ( ² nekw ; Nwhl ;Lj ;  jhf ; fk ;  cs ;snjd

mDkhdpf;fj;jf;f gapu;nra; epynkhd;wpypUe;J

r py kz ;khj p u p fisg ;  ngWq ;fs ; .

(nghd;dhq;fz;zp>  grsp> ntz;b> nfha;ah>

ty ;yhiu Nghd ;w ga p u ; fs ;  nra ;if

gz;zg;gl ;Ls;s nekw;Nwhl;Lj; jhf;fk;

fhzg;gLfpd;w gapu;nra; epynkhd;wpypUe;J kz;

khjpupfisg; ngWq;fs;.)

 Ngu;khd; Gdiyj; jhq;fpAld; ,izAq;fs;.

 Gdypy; ePiu epug;Gq;fs;.

 tbjhis GdypDs; ,Lq;fs;.

 GdypDs; kz;khjpupia ,Lq;fs;.

 kz;khjpupapd; kPJ ePu;g;gilnahd;W jq;Fk;

tz;zk; Gdypy; ePu; NrUq;fs;.

 ,e;j mikg;ig Vwj;jho 24 kzp Neuk;

itj;jpUq;fs;.



142

 GdYf;F fPNo (,wg;gu;FohapDs;) cs;s ePiu

Mok; Fiwthd fz;zhbg; (fbfhuf; fz;zhb

(Watch glass) Nghd;w) ghj;jpunkhd;wpDs; vLq;fs;.

 me;ePupd;  xU Jspiaf; fz;zhb tOf;fp kPJ

,l;L> EZf;Ff;fhl;bapd; fPo; mtjhdpAq;fs;.

 Nrjk; tpistpf;Fk; tif nekw;NwhLfis

,dq;fz;L nfhs;Sq;fs;.

   (i) Ngu;khd; Gdy;   (ii)  Ngu;khd; Gdy; Kiw

(iii)

A - nfhkh (>) tbt nekw;NwhL
B - miutl;l tbt 'C' tbt nekw;NwhL

mtjhdpg;Gf;fhd topfhl;ly; (

² fz ;zhb tOf ;f pa py ;   fhzg ; gLk ;

nekw ; Nwhl ;Lfis mtjhd pj ;J >

mtjhdpg;Gf;fisg; gjpTnra;J nfhs;Sq;fs;.

(xl;Lz;zp nekw;Nwhl;Lfspd; ,af;fk;

FiwthdJ. RahjPd nekw;Nwhl;Lfspd; ,af;fk;

$LjyhdJ)  nekw;Nwhl;Lfspy; Gd;jk;gk;

(Stylet) vDk; thAWg;G mike;Js;sJ. mjid

ed;F mtjhdpAq;fs;.

A

B
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KbG ( Nrjk; tpistpf;Fk;  tif  tl;lg;GOf;fs;

fhzg;gLfpd;wdth vd mtjhdpAq;fs;

Gd;jk;gk; (Stylet) nfhz;l nekw;NwhLfs;

fhzg;gLfpd ;wdthapd ; mJ xl;Lz;zp

nekw;NwhLfs; fhzg;gLfpd ;wikiaNa

fhl;Lfpd;wJ.

tpNrl tplaq;fs; (  nekw;NwhLfs; EZf;Ff;fhl;b mq;fpfshFk;.

 tl;ltbt FWf;Fntl;ilf; nfhz;lit.

 CLfhl ;Lk ;  jd ;ikAila cliyf ;

nfhz;lit.

 jw;fhyj;jpy; kdpjd; gapupLk; gy gapu;fisj;

jhf;fpr; Nrjk; tpistpf;Fk; xU gPilahf

nekw;NwhLfisf; Fwpg;gplyhk;.

cjhuzk;: - ty;yhiu> ntz;b>

nghd;dhq;fz;zp> nfha;ah> grsp

Nghd;wit.
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nra;Kiwr; nraw;ghL  48 ( fsj;jpy; fhzg;gLk; G+r;rpg;

g PilfsJk; g+r;rpay;yhg; gPilfsJk;

Fbj;njhif mlu;j;jpiaj; Jzpjy;.

Nju;r;rp kl;lk; ( 12'6

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² rJupg;G xd;W mikj;Jf;nfhs;f.

² rJupg;igj; Jizahff; nfhz;;L gPilf;

Fbj;njhiiaj; Jzpf.

² gug;gsT mwpag;gl;l xU epyg;gFjpapy;

fhzg;gLk; g+r;rpfs; kw;Wk; g+r;rp my;yhj

gPilfspd; vz;zpf;ifiaj; Jzpthu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (
² 2.5 cm jbg;ghd 1m kur;ryhiffs; -4

² fk;gp (wire)
² Mzpfs;

² Rj;jpay;

² g+r;rpg;gPilfs; Nrfupg;Gf;fhd Nghj;jy;fs;

%bAld;

Kiwapay; ( ² kur;ryhiffspd; me;jq;fspy; Mzp miwe;J

rJunkhd ;W mikAkhW rJu p g ;igj ;

jahupj;Jf;nfhs;f.

² vOkhwhf> fsj;jpy; MW ,lq;fs; rJupg;ig

,l;L mr;rJupg;gpDs; cs;s G+r;rp gPilfisAk;

g+r ;r pay;yhg; gPilfisAk; mtjhdpj;J.

ntt;Ntwhfg; Nghj;jy;fspy; ,l;Lf;nfhs;f.

fk;gp
kur;ryhiffs;

1m
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mtjhdpg;Gf;fhd topfhl;ly; ( ² ,g;gPilfspd; vz;zpf;iffisf;

fzf;fpl;L> gpd;tUkhW ml;ltizapy;

gjpT nra;f.

 g+r;rp my;yJ g+r;rp my;yhj    gPilfspd; vz;zpf;if  nkhj;jk;          Fbj;njhif mlu;j;jp

 tpyq;Fg; gPil tif R
1  

  R
2  

  R
3  

  R
4  

  R
5  

  R
6   

 
 
 R

1
+R

2
+R

3
+R

4
+R

5
+R

6  
 R

1
+R

2
+R

3
+R

4
+R

5
+R

6 
/6



146

nra;Kiwr; nraw;ghL 49 ( Njhspy;  Rkf;Fk; njspfUtpapd;

ghfq;fis ,dq;fhzYk;

njhopw;ghl;ilf; fw;wha;jYk;

Nju;r;rp kl;lk; ( 12'10

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² Krytifj; jputj; njspfUtpapd; ghfq;fis

,dq;fhz;ghu;.

 jputj;njspfUtpia njhopw;glr; nra;Ak; tpjk;

gw;wpa Nju;r;rpiag; ngw;Wf; nfhs;thu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

² Rj;jk; nra;ag;gl;l> Krytif Njhspy; Rkf;Fk;

tifj; njspfUtp

 ePu; nfhz;l thsp

Kiwapay; ( ² jputj; njspfUtpapd; Gw mikg;G> ghfq;fs;

Mfpatw;iw ,dq;fhz;f

 mjd; KOikahd tupg;glj;ij tiue;J

nfhs;f.

 njspfUtpia ghfq;fshf;Ff. fow;wpa mg;

ghfq;fspd; ngau;;> njhopw;ghL Mfpatw;iw

,dq;fhz;f.

 cgfuzj;jpd; ghfq;fis kPsg;nghUj;Jf

 cgfuzj;jpDs; ePiu ,l;L njhopw;glr; nra;J

mjd; Nfhl;ghl;ilf; fw;Wf; nfhs;f.

 cgfuzj;jpd; njhopw;ghl;ilf; fw;wwpe;J

nfhs;f.

Krytifj; njspfUtp

gPr ;R

Kid

%b

cNyhff;

Foha;

Kryk;

mKf;f
fyd;

fl ;Lg ;gLj ;J

thy ;T

Nghf ;Ff ;

Foha;

ntspg ; GF

thy ;T

nraw ;gLj ;Jk ;

    nek;G

cl ;GFthy ;T

jhq ;f p

tbfl ;b
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mtjhdpg;Gf;fhd topfhl;ly; (

² cgfuzj;ijg; gad;gLj;jp xU n`f;laupy;

njspg;gjw;Fj; Njitahd jput msitf;

fzpf;Ff.
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nra ;Kiwr; nraw;ghL 50 ( fha;fwp tifis nky;ytpay; nra;jYk;

cyu;j;JjYk;.

Nju;r;rp kl;lk; ( 13'4

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² ePufw;wiy Nkw;nfhs;sg ; nghUj;jkhd

fha;fwpfisj; njupTnra;J nfhs;thu;.

² rupahd Kiwfisf; ifahz;L> fha;fwpfis

nky;ytpay; nra;J ePufw;Wthu;.

² e P ufw ; w pa fha ; fw p fisr ;  re ;ijf ;F

mDg;Gtjw;fhfg; nghjpapLthu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

² fha;fwpfs; (ful;> ghfw;fha;> rhk;gy; thiof;fha;

Nghd;w) 100g
² fiwapy; cUf;F epiyahd  fj;jpfs;

² ntl;Lk; gyif

² gpshj;jpf;F Ngrpd;fs;

² nfhjpePuhtp gpwg;ghf;fp (Steamer)
² thA mLg;G (Gas cooker)
² cyu; tspf; fdyLg;G

² FbePu; 2 l
² rpj;jpupf; mkpyk; 1g
² kfdPrpa xl;irl;L 0.5%  fiury;

² Nrhbak; nkw;whig ry;igw;W (SMS) 0.1%  fiury;

² Rj;jpfupf;fj;jf;f> fiwapy; cUf;F Nkw;gug;igf;

nfhz;l Nkir

² ,yj;jpudpay; juhR (Electronic weighing scale)

Kiwapay; (

² cupa msTf;F Kjpu;rpaile;Js;s fha;fwpfisj; njupT nra;Jnfhs;f.

² gpd;tUk; gha;r;rw; Nfhl;Lg; glj;jpy; fhl;bAs;sthW gbKiwfis xOq;fhfg;

gpd;gw;Wf.

Gj;jk; Gjpa fha;fwpfs;



fOTjy;



 200 ppm  FNshuPd; fiurypy; Vwe;jho xU epkpl Neuk; mkpo;j;jp itj;jy;



Rj;jkhd FbePpy; fOTjy;



Njhy; ePf;fy; / tpj;Jf;fs; ePf;fy; (Njitnadpd;)


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Jz;Lfhsf ntl;Ljy;

^2-3 mm jl;ilj; Jz;Lfshf my;yJ Fw;wpfshf&


fgpyepwkFk; jd;ikAs;s fha;fwp tiffis 0.1% rpj;jpupf; mkpyf;

fiurypy; 2-3 epkpl Neuk; mkpo;j;jp itj;jy;.



Rj;jkhd FbePupy; fOTjy;



nfhjpePuhtpapdhy; nky;ytpay; nra;jy; (,w;Fr; nrythFk; Neuk; 1-2

epkplq;fshFk;. fha;fwp tif> Jz;Lfspd; jbg;G> nfhjpePuhtp

gpwg;ghf;fpapDs; mLf;fpitj;Js;s Kiw> kw;Wk; msT

Mfpatw;Wf;fika Neuk; NtWgl ,lKz;L)



0.1% Nrhbak; nkw;wh igry;igw;Wf; fiurypy; Vwj;jho xU epkplk;

mkpo;j;jp itj;jy;



gr;irepwf; fha;fwpnadpd; 0.5% kfdPrpak; xl;irl;Lf; fiurypy; 2-3

epkplq;fs; tiu mkpo;j;jp itj;jy; (gr;ir epwk; fhf;fg;gLk;)



Rj;jkhd FbePupdhy; kPz;Lk; fOTjy;



ePufw;wy;  ^ 5560 C ntg;gepiyapy; 4 kzpj;jpahyk; my;yJ mjpYk;

$Ljyhd msT Neuk; cyu;j;Jjy;. &

tpNrl tplaq;fs; ( ² eWf;fpa fha;fwpj; Jz;Lfis nky;ytpay;

nra;a Kd;du; ePz;l Neuj;Jf;F tspapy; jpwe;J

itg;gjhy; fgpyepwk; Njhd;w ,lKz;L. mjd;

tpisthf cyu;j;jpa fha;fwpfs; epwkhw;wj;Jf;F

cs;shfyhk;.

² vspjpyhtpahFk; gjhu;j;jq;fs; mlq;fpAs;s

fha;fwpfis ePufw;Wk; NghJ mt;thwhd

vspjpyhtpahFk; Nru;itfs; ntspNaWk;.

cjhuzk; : yPf;];> nts;isg;g+L> ntq;fhak;>

² nky;ytpaypd; NghJ rpj;jpupf; mkpyk;> Nrhbak;

nkw;whig ry;igw;W ^Na
2
S

2
O

5
), kfdPrpak;

xl;irl;L Mfpad gad;gLj;Jtjhy; fha;fwpfs;

epw khw;wkiltij ,opthf;fyhk;.

² Rj;jpfupj;j fha;fwpfis Njitahd msTila

Jz;Lfshf eWf;Ftjw;fhf> fiwapy; cUf;F

epiyahd fj;jpfisg; gad;gLj;jf.

² eWf;fpa fha;fwpfis nky;ytpay; nra;tjw;fhf

nfhjpePuhtp gpwg;ghf;fpapDs; ,Lk;NghJ k];ypd;

Jzpj;Jz;nlhd;wpy ; Rw;wp nfhjpe Puhtpg ;

gpwg;ghf;fpapDs; ,LtJ Kf;fpakhdJ.
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² rPuhf> nky;ytpay; nra;J ePufw;whj NghJ>

ePufw;wpa fha;fwpfspd; cl;Gwj;jpy; RUf;fk;>

ntbg;G Nghd;wit Vw;gl ,lKz;L. ,jd;

tpisthf juk; FiwtilAk;.

² ePufw;wypd; Muk;gj;jpy; cau; ntg;gepiy

gpuNahfpg;gjhy; ePu;fw;wpa czTg; nghUspd;

ntspNkw;gug;G td;ikailtjhy; cl;Gwj;Nj

ePufw;wy; ed;F epfokhl;lhJ (Case hardening)
² ePufw;Wk; NghJ fha;fwpj;Jz;Lfis jl;by;

xl;bf;nfhs;sf; $Lkhjyhy; ,ilapilNa

Gul;LtJ mtrpak;.
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nra;Kiwr; nraw;ghL 51 ( ghr;ru;Kiwg; gpuNahfk; %yk; gor;rhW

ew;fhg;Gr; nra;jy;.

Nju;r;rp kl;lk; ( 13'4

cj;Njr ghlNtisfs; ( 04

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² gor;rhW jahupg;ghu;

 gor;rhw;iwr; ghr;ru;Kiwg; gpuNahfj;Jf;F

cl;gLj;Jthu;.

 gor;rhw;iwg; Nghj;jy;fspy; nghjpapLthu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

² khk;gok;> md;dhrpg;gok;> gg;ghrpg;gok;

 rpj;jpupf; fkpyk;

 rPdp

 FbePu;

 vspjhf Rj;jpfupf;fj;jf;f> fiwapy; cUf;F

Nkw;gug;igf; nfhz;l Nkir

 msf;FQ;rhb> ntg;gkhdp

 juhR

 gpshj;jpf;Fg; ghj;jpuq;fs;> gpshj;jpf;F Ngrpd;fs;

 tPl;Lg;ghtidf; fyf;fpg; nghwp (Blender)

 gof;$opy; ehu; ePf;Ftjw;Fg; nghUj;jkhd

tiyj;Jz;L (Net Cloth)

 ntl;Lk; gyifAk; fiwapy; cUf;Ff; fj;jpAk;;

 gof;$o; ,Ltjw;Fg; nghUj;jkhd gpshj;jpf;Fg;

ghj;jpuk;

 vupthA mLg;G

 fiwapy; cUf;Fg; ghj;jpuKk; ku mfg;igAk;>

tiyj;JzpAk; (tb)

 gor;rhW nghjpapLtjw;Fg; nghUj;jkhd

fz;zhbg; Nghj;jy;fSk; %bfSk;

 ghj ; j p uk ; -  %bAld ; (Nghj ; jiyf ;

fpUkpaopg;gjw;Fk;. gog;ghdj;ijg; ghr;ru;Kiwg;

gpuNahfj;Jf;F cl;gLj;Jtjw;Fk;)

Kiwapay; ( ² msthfg; gOj;j Gj;jk;Gjpa goq;fisg; ngWf.

 goq;fis ed;F fOTf.

 Njhy; ePf;fQ; nra;J fyf;Fk; nghwpapy; ,l;L

gof;$o; jahupj;Jf; nfhs;f.

 gof;$opy; cs;s ehu;fis ePf;Ftjw;fhf

tiyj;Jzpapdhy; tbj;J gor;rhw;iw Ntwhf;fpf;

nfhs;f.
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 gor ;rhW / gof ;$o ; 100 kpy ;y p y Pw ;wu ;

mse;njLf;Ff.

 700 kpy;yp yPw;wu; ePupy; rPdp Nru;j;J fiuf;Ff.

 mjid ntg;gNkw;Wf. (100oC)

 rPdpf;fiuriy tbapdhy; tbf;Ff.

 jahupj;j rPdpf; fiuriy ehu; ePf;fpa gof;$Old;

/ gor;rhw;Wld; fye;J VftpdkhFkhW ed;F

fyf;Ff. (Homogeneous)

 mf;fyitAld; xU fpuhk; (1 g) rpj;jpupf; mkpyk;

Nru;f;Ff.

 ed;F fyf;Ff.

 fz;zhbg; Nghj;jy;fisAk; %bfisAk; 100oC

ntg;gepiyapy; cs;s ePupy; ,l;L itj;jpUf;Ff.

 jahupj;j gor;rhw;iw mg;Nghj;jy;fspy; ,l;L

%bapdhy; %Lf.

 gor;rhW mlq;fpAs;s Nghj;jy;fis 80oC

ntg;gepiyapy; cs;s nte;ePup;y; mkpo;j;jp 15

epkpl Neuk; itj;jpUf;f. (ghr;ru; Kiwg;

gpuNahfj;Jf;fhf)

tpNrl tplaq;fs; ( ² rPdpf; fiuriyAk; gor;rhw;Wf; fyitAk; fye;J

mit VftpdkhFk; (Homogeneous) tiu ed;F

fyf;Fjy; Ntz;Lk;
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nra;Kiwr; nraw;ghL 52 ( fha;fwpfisj;  ,opTg;gjg;gLj;jy;

Nju;r;rp kl;lk; ( 13'5

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² ,opTg ; gjg ;gLj ;jYf;Fg ; nghUj;jkhd

fha;fwpfisj; njupTnra;J nfhs;thu;.

 ,opTg; gjg;gLj;jpa fha;fwpfisr; re;ijf;F

mDg;Gtjw;fhfg; nghjpnra;thu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

² ful; fpoq;Ffs; rpy

 $upa fj;jp

 ePu;

 100 ppm FNshupd; fiury;> kpd; tprpwp

 gpshj;jpf;F Ngrpd;

 juhR

 200 gauge nghypj;jPd; ciw

 nghypj;jPd; Kj;jpiuapL nghwp> FspNuw;wp

(Refrigerator)

Kiwapay; ( ² rupahd Kjpu;r;rp epiyia mile;Js;s ful;

fpoq;F> Njitahd msitj; njupTnra;J

nfhs;f.

² J}upifapdhy; Nja;j;J Rj;jkhd XLk; ePupy;

fOtp NrW ePf;fpf; nfhs;f.

² $upa fj;jp nfhz;L

Njhiy ePf;Ff.

² kPz;Lk; Rj;jkhd ePupy;

fOTf.

² fpoq;Ffis 100 ppm

FNshupd ; fiurypy;

mkpo ;j ;j p xU epkpl

Neuk; itj;jpUf;f.

² nghUj;jkhd msTj;

Jz;Lfshf eWf;fpf; nfhs;f.

² jl;ilahd ghj;jpunkhd;wpy; gug;gp itj;J

Rj;jkhd nky;ypa Jzpapdhy; %b> kpd; tprpwp

%yk; cyu;j;Jf.
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² Njitahd msTf;Nfw;g> epWj;njLj;J 200 gauge

nghypj;jPd; ciwfspy; ,l;L Kj;jpiuapLf.

² 3oC - 6oC ntg;gepiyapy; fsQ;rpag;gLj;jp

itf;Ff.

tpNrl tplaq;fs; ( ² kpd;tprpwpapidg; gad;gLj;jp cyu;j ;Jk;

Ntisapy; fpoq;Fld; J}R Nghd;w khRf;fs;

Nru;tij jtpu;f;f Mtd nra;f.
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nra;Kiwr; nraw;ghL  53 ( gapu;fspy; Kjpu;r;rpr; Rl;biaj;

jPu;khdpj;jy;

Nju;r;rp kl;lk; ( 14'1

cj;Njr ghlNtisfs; ( 04

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² ntWq;fz;zhy; mtjhdpg;gjd; %yk; gapu;fspd;

Kjpu;r;rpr; Rl;biaj; Jzpthu;.

² ehl;fhl;b ehs;fSf;fika gapu;fspd; Kjpu;r;rpr;

Rl;biaj; Jzpthu;.

² mkpyj;jd;ikia msg;gjd; %yk; Kjpu;r;rpr;

Rl;biaj; Jzpthu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (
² ntWq;fz;zhy; mtjhdpj;jy; %yk;

² NjhypdJk; rijapdJk; epwj;jpd; %yk;

²  gg;ghrp> kh> thio> Mfpatw;wpd; 06

ntt;NtW Kjpu;r;rpepiyapy; cs;s fha;fs;

² epue;ju ikg;Ngid (Perment marker pen)
² "kd;ry;" epw ml;ltiz

² ehl;fhl;b ehs;fspd; vz;zpf;if %yk;:

² Nfhth/  Ks;shq;fp /  ntq;fhak;/  gPw;W}l;/
thio tpj;Jf;fSk; fha;fSk;.

² fsg;gjpNtL> Ngid

² mkpyj;jd;ikiaj; Jzpjy; %yk;

² kh /  thio/  gg;ghrp fha; khjpupfs;
² pH khdp
² 0.1M  NaOH  2-3 l
² 1] gpNshj;jypd;
² fha;r;rp tbj;j ePu;

² 50ml mstp

² jp#j;jhs;fs;

² msT Nfhbl;l mstp ̂10ml my;yJ 5ml &
² mstp jhq;fp

² Kfitfs;   /  FLitfs; ̂ 10ml&
² fz;zhbg; Gdy; -2
² fha;fis ntl;Ltjw;fhd gyif

² fj;jp

² Jspg;ghd; (Dropper) - 2
² ,urhadj; juhR

² msf;FQ; rhb ^10ml&
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² ntz;zpwj; jiuNahL> ntz;zpwf;

fljhrp

² k];ypd; (Muslin) Jzpj;Jz;L my;yJ

Ez;zpa tiyf;fz;Zs;s mupjl;L

² epue;juikg; Ngid (Perment marker pen)
² epakf; fiury;fs;  ^pH 4" 7, 10&

Kiwapay; ( (a)  ntWq;fz;zhy; ghu;g;gjd; %yk;

² jug;gl;l gog;gapu; tifapd; ntt;NtW Kjpu;r;rpr;

epiyfspy;  fhzg;gLk; 6  fha;fisj; njupT

nra;J nfhs;f.

² Njhypd; epwk; fUk;gr;irapypUe;J kQ;rs;

tiuapy; gbg;gbahf NtWgl;Lr; nry;Yk;

xOq;fpy; mf;fha;fis NkirkPJ tupirahf

itf;Ff.

² mtw;Wf;F ^1&" ^2&" ^3&" ^4&" ^5&" ^6& vd epue;ju

ikg; Ngidapdhy; ,yf;fkpLf.

mtjhdpg;Gf;Fupa topfhl;ly; ( gpd;tUk; ml;ltidiag; g+u;j;jp nra;f.

Kjpu;r;rpg;       Njhypd;    rijapd;   ntWq;fz; %yk;

gUtk;         epwk;        epwk;       ngw;w mtjhdpg;G

   1

   2

   3

   4

   5

   6

² fha;fs; MwpdJk; Njhypd; epwj;ij> kd;ry;

epw ml;ltizapd; %yk; fz;lwpe;J gjpT

nra;f.

² fha;fis xOq;Ftupirg;gb itj;J xspg;glk;

gpbf;Ff.
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² fha;fspd Njhiy ntWq;fz;zhy; mtjhdpj;J

mtjhdpg;Gf;fisf; Fwpj;Jf;nfhs;f.

ck; : fUk;gr;ir epwkhd> fhk;Gf;F mUNf

khj;jpuNk kQ;rs; epwkhd> fhapd; miug;gFjp

kQ;rs; epwkhd vd;wtwhf.

² MW fha;fisg; ghjpahf ntl;b rijapd;

epwj;ijAk; kd;ry; epw ml;ltizapd;

JizAld; fz;lwpe;J gjpT nra;f.

² MW ghjpfisAk; xOq;F tupirg;gb itj;J

xspg;glk; gpbf;Ff.

² mjw;fika Kjpu;r;rpr; Rl;bfisf; fl;bnaOg;Gf.

 (b)   ehl;fhl;bj; ehs;fspd; vz;zpf;iff;F mika

² Nfhth> Ks;sq;fp> ngupa ntq;fhak;> rpd;d

ntq;fhak;> ryhJ> gPw;W}l; tpj;Jf;fis /

ehw;Wf;fis fsj;jpy; eLf.

² mtw;iwf; fsj;jpy; ehl;ba jpfjpiag; gjpT

nra;J gpd; fz;fhzpg;Gf; fUkq;fisr; nra;f.

² me;je;jgapu; Kjpu;r ;rpailar; nrythFk;

fhyj;ij mtjdpf;Ff.

² fsj;jpy; ehl;lgl;gl;Ls;s thio kunkhd;wpy;

cs;s g+e;Jzupy; KjyhtJ rPg;igf; fz;l

jpfjpiag; gjpT nra;Jnfhs;f.

² mj ;j pfj p  njhlf ;fk ;  thiof ;Fiy

Kjpu;r;rpailtjw;Fr; nrythFk; fhyj;ij

mtjhdpf;Ff.

(c)  mkpyj;jd;ikia msg;gjd; %yk;

k hj p u p fisj ;  jahu ; g ; gLj ;j p f ; n fhs ;sy ;

(mlq;fpAs;s mkpyj; jd;ikapd; msitr;

Nrhjpj;jy;)

² kh> gg;ghrp> md;dhrp vdpd; ghjpahf ntl;b>

neLf;F mr;rpd; eL;g;gFjpapy; xU Jz;il ntl;b

naLf;f

² thionadpd; fhapd; eLg;gFjpapy; xU Jz;il

ntl;bnaLf;Ff.

² khjpupfspd; Njhiy ePf;fp> rpW Jz;Lfshf

ntl;b cuypy; ,l;L cyf;ifahy; ,bj;J

my;yJ fyf;fpapy; (Blender) ,y; ,l;L $o;Nghd;W

jahupj;Jf;nfhs;f.

² jahupj;j $io k];ypd; Jzpj;Jz;bdhy;

my;yJ rpwpa tiyf;fz;Zs;s tbapdhy;

tbj;Jr; rhw;iw Ntwhf;fpf; nfhs;f.
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² mt;thW jahupj;j rhw;W khjpupapd; 5 ml ,id

Fohapapdhy; vLj;J epakpg;Gf; FLitnahd;wpy;

,l;L mjDld; 2-3 Jsp gpNdhj;jypd; Nru;j;Jf;

fyf;Ff.

² 0'1 M NaOH fiurypdhy; mstpia epug;gp

tspf;Fkpopfs; fhzg;gLkhapd; mtw;iw

ntspNaw;wp epakpg;ig elhj;Jf.

² ntt ;NtW Kjpu ; r ;r p e piyapy ; cs ;s

fha;fSf;fhf ntt;Ntwhf epakpg;ig elj;jp>

nrythFk ;   NaOH,d ;   fdtsitf ;

Fwpj;Jf;nfhs;f.'

² gpd;tUk; rkd;ghl;ilg; gad;gLj;jp mkpy mlf;f

msitf; fzpj;J Kjpu ;r ;r pf ; Rl;biaf;

fl;bnaOg;Gf.

Kjpu;r;rp  epiy mkpy msT

   1

   2

   3

   4

   5

   6

KbG ( ² ntt;NtW epakq;fspd;gb fha;fspd; Kjpu;r;rpr;;

Rl;biaj; Jzpf.

tpNrl tplaq;fs; ( ² Njhy pd ;  e pwj ;ij mtjhd pg ; gJ

fbdkhdjifahy; "tpyhl;L" Nghd;w khk;go

tiffisj; njupT nra;jy; nghUj;jkw;wjhFk;.

² xspg;glq;fs; fpilj;j gpd;dNuNa> kd;ry; epw

ml;ltizAld; xg;gpLjiyr; nra;jy; Ntz;Lk;.

nkhj;j mkpy

msT

=
x

epakpg;Gg;
ngWkhdk;

rpj;jpupf; mkpyj;jpd;
%yf;$w;W epiw

NaOHd;

%yu;j;jpwd;

jahg;gLj;jpa
,Wjpf;fdtsTx x

100x
ngw;w

khjpupapd;
epiw

epakpg;Gf;fhfg; ngw;w
khjpupapd; fdtsT

x 1000x
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nra;Kiwr; nraw;ghL  54 ( fha;fisg; gOf;fr; nra;Ak; ntt;NtW

Kiwfisf; ifahz;L ghu;j;jy;.

Nju;r;rp kl;lk; ( 14'2

cj;Njr ghlNtisfs; ( 04

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² fha;fisg; gOf;fr; nra;tjw;Fj; Njitahd

mikg;ig Mf;Fthu;.

² fha;fisg; gOf;fr; nra;tjw;F nghUj;jkhd

Kiwfisr; nra;Kiwapy; ifahz;L ghu;g;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (
² 1] vj;jpuy; fiury;

² Nrhbaikjnuhl;irl;L tpy;iyfs; 2mg
² ed;F Kw;wpa kh> gg;ghrp> thiof;fha;fs;

² ePu; 5l
² fljhrp

² nghypj;jPd;

² kur;rl;lfq;fSs;s Ve;jhdk; (Rack)
² gPg;gh - %bAld;

² tpwF> cyu;e;j itf;Nfhy;

² jPg;ngl;b

² 2.5cm tpl;lKs;s

² 2.5cm tpl;lKs;s 7.5cm ePskhd cUf;Ff;

Foha;j;Jz;L

² cNyhfg; Gdy; (rpwpa cUf;Ff; Fohj;Jz;bd;

tpl;lj;Jf;Fr; rkkhd Foha; tpl;lKs;s)

² cNyhfj; jl;ilg; G+z;fs; - 02

² cNyhfr; Riufs;; -2

² thAf; fha;r;rpapizj;jy; #s; (Gas welding torch)
² ,ul;il mLg;Gs;s fspkz; mLg;G

² mLg;gpy; ghj;jpuq;fis Vw;wp itf;Fk; thia

kiwg;gjw;Fg; NghJkhd msTs;s cNyhfj;

jfL.

² tha;fd;w ghj;jpuk;

² thiof;Fiy

Kiw 1 ( GifA+l;ly; %yk;

fha;fisg; gOf;fr;

nra;jy;

gbKiwI- mikg;igj;

Mf;Fjy;

%b

gPg;gh

Jthuk;
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² %bAld; $ba gPg;ghtpd; fPo; me;jj;Jf;F

mz;ikapy; glj;jpy; fhl;bAss;thW  2.5cm
t pl ; lKs ;s Jisnahd ;w pid thA

fha;r;rpapizj;jy; #spd; %yk; ,Lf.

² cUf;Ff; Fohapd; Xu; me;jj;jpy; Gdiyg;

nghUj;Jf.

gbKiw II

² thiof; FiyapypUe;J thior;rPg;Gfis ntl;b

Ntwhf;fpf;nfhs;f.

² gPg;ghtpDs; cyu; itf;Nfhy;/ cyu; "gpypq;"
,iyfisg; gilgilahf ,l;L mjd; kPJ

thor;rPg;Gf;fisg; gug;gp itf;Ff.

² gPg;ghtpd; thia %Lf.

² mLg;gpy; tpwFk; cyu; itf;NfhYk; ,l;L

mLg;ig %l;b Gif Njhd;w ,lkspf;Ff.

² Gif ntsptUk;NghJ ngupa mLg;gpd; thia

cNyhfj; jfl;bdhy; %Lf.

² mLg ;g pd ;  r pw pa tha ; Gdy ; thAld ;

xUq;fpirAkhW itj;J gPg;ghtpDs; Gif nry;y

,lkspf;Ff.

² ehnshd;Wf;F fhiyapYk; khiyapYk; ,uz;L

jlit tPjk; %d;W ehl;fSf;Fg; GifA+l;Lf.

mtjhdpg;Gf;fhd topfhl;ly; (
² %d;W ehs;fspd; gpd;du; thiof; fha;fs;

gOj;jpUg;gij mtjhdpf;fyhk;

² gpd;du ; mt;thiog; goq;fisf; fOtp

nghUj;jkhdthW nghjpnra;J itf;Ff.

Kiw 2 ( vj;jpuy; %yk; fha;fisg; gOf;fr; nra;jy;

² kur;rl;lfnkhd;W mikj;J nghypj;jPd; jhspdhy;

kiwg;gpl;L fhw;wpWf;fkhd xu; miwNghd;W

Mf;fpf;nfhs;f.

² fha;fis> JisAs;s gpshj;jpf;Ff; ciwfspy;

/ ngl ;bfspy ; mUf;f p fhw ;w pWf ;fkhfj ;

jahu;g;gLj;jpa miwapDs; itf;Ff.

² fhw;wpWf;fkhf milj;j miwapDs; tha;

mfykhd xU ghj;jpuj;ij itj;J> mjDs; 5
yPw;wu; ePu; ,l;L> mjDld; 1% Vj;jpuy; 10ml
kw;Wk; Nrhbaikjnuhl;irl;L tpy;iyfs; 2mg
,Lf.

² miwia %b 18-24 kzp Neuk; itj;jpUf;Ff.

Gdy;

%b

gPg;gha;

jfl;Lg; G+Zk;

RiuAk;
Gdy;

cUf;Ff;

Foha;j; Jz;L
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mtjhdpg;Gf;fhd topfhl;ly; (
² miwapDs; cs;s vjpypd; fhuzkhf 18-24

kzp Neuj;jpd; gpd;du;> miw ntg;gepiyapNyNa

fha;fs; gOj;jpUg;gij mtjhdpf;fyhk;.

tpNrl tplaq;fs; ( ² vj ;j piuiyr ;  rw ;W

%yj;jd;ikAilajhf;Ftjhy; vjpyPd; cw;gj;jp

t piuthf e pfOk ; .  mjw ;f hf

Nrhbaikjnuhl;irl;L Nru;f;fg;gLfpwJ.
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nra;Kiwr; nraw;ghL  55 (tpyq;Fj; jPd;fis (czTfis) ,dq;fhzYk;

tifg;gLj;jYk; cyu;Gy; (N`)> Fopfhg;Gj;jPd;

(irNy[;) jahupj;jYk;.

Nju;r;rp kl;lk; ( 15'6

cj;Njr ghlNtisfs; ( 04

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² tpyq;Fj; jPd;fis ,dq;fz;L tifg;gLj;Jthu;.

² rpw;wstpy;> cyu;Gy; (N`)> Fopfhg;Gj;jPd;

(irNy[;) jahup;g;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

² Gy;tiffs; (Nrhsk;> ,Wq;F> Gy;)

 mtiuaj; jhtu ,iyfs;

 gpz;zhf;F

 jhdpa tiffs;

 nkhyhr];

 gotif kPjpfs;

 re;ijapy; ngwj;jf;f gjg;gLj;jpa tpyq;Fj; jPd;

fyitfs;

Kiwapay; ( ² Nkw;gb czT tiffis mtw;wpy; mlq;fpAs;s

Nghrizf; $WfSf;F mikthfTk; ful;L

ehupd; msTf;F mikthfTk; tifg;gLj;Jf.

 [Jj;jPd;fis ew;fhg;Gr; nra;aj;jf;f topfs;

gw;wpf; fye;JiuahLf.

 cyu;Gy; (N`) cw;gj;jp nra;jiyf; ifahz;L

ghu;f;Ff.

 G+f;Fk; gUtj;ij vl;bAs;s Gy;iy>fhiyapy;

gdp ePq;fpa gpd;du; ntl;bnaLf;f.

 ,sq;fhw;wpy; 2 - 3 ehs;fs; cyu tpLf.

 cyu;j;jpa Gy;iyr; rpWrpW fl;Lfshff; fl;bf;

nfhs;f.

 gf ;fq ;fs ; j pwe ;j nfhl ;bnyhd ;w pDs ;

eidahjthW Gw;fl;Lf;fis mLf;fp itf;Ff.

 cyu;e;j Gy; fl;Lf;fis guzpy; / ,whf;iffspy;

mLf;fp itf;Ff.

Fopfhg;Gj;jPd;(irNy[;) jahupj;jy;

² G+f;Fe;jWthapy; cs;s Gy;iy ntl;bnaLf;Ff.

 ,sq;fhw;wpy; rpwpJ Neuk; cyu tpl;L Nkyjpf

ePiu ntwpNawr; nra;f. (cyu;j;jpa Gy;ypd;

ePulf;fk; Vwe;jho 45 % Mf ,Uj;jy; Ntz;Lk;.)
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 mg;Gy;iy 10 - 15 nrd;upkPw;wu; Jz;Lfshf

ntl;bf;nfhs;f.

 Vw;fdNt mikj;j irNyh (Silo) xd;wpDs;

gilgilahf Gy;iy mLf;Ff.

 irNyh(silo) ,y;yhjNghJ 200 gauge nghypj;jPd;

ciwnahd;wpDs; "irNy[;" jahupf;Ff.

 eWf;fpa Gy;iy irNyhtpDs; / nghypj;jPd;

ciwapDs; mLf;Fk;NghJ Gy; gilfSf;F

,ilNa goj;Jz;Lfs;> nkhyhr]; Nghd;tw;iw

,Lf.

 ,t;thW mLf;fpa Gy;iy> fhw ;W}l ;lk;

fpilf;fhjthW milj;J> Vwj;jho %d;W khj

fhyk; itj;jpUf;Ff.

 irNyhtpDs; Gy;Jz;lq;fs; mLf;fg;gl;ljhapd;>

,Wjpapy; nghypj;jPd; jhspdhy; %b mjd; kPJ

kz; ,l;L tspapWf;fkhf milf;Ff.

 Vwj;jho %d;W khjq;fspd; gpd;du; irNy[;

,dJ jd;ikiar; Nrhjpj;Jg; ghu;f;Ff.

mtjhdpg;Gf;fhd topfhl;ly; #

² jukhd Fopfhg;Gj;jPdpd; (irNy[pd); pH

ngWkhdk; 3.8 - 4.2 ,w;F ,ilg;gl;ljhAk;>

tpUk;gj;jf;f thridAs;sjhfTk; fhzg;gLk;.

KbG # ² N`> irNy[; Mfpatw;wpd; ,ay;Gfis xg;gpLf

tpNrl tplaq;fs; ( ² cyu;Gy; (N`) jhaupg;gpd;NghJ> ePulf;fk; cupa

msTf;F FiwAk; tiu cyu;j;jhtpbd; gq;fR

tsu;r;rpaila ,lKz;L.

 Fopfhg;Gj;jPd; (irNy[;) jahupg;gpd;NghJ cupa

fhyj;Js; nehjpg;G epfotpy;iynadpy; my;yJ

msTf;fjpfkhf nehjpg;gjhy; Rit NtWgl

,lKz;L.
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nra;Kiwr; nraw;ghL 56 ( khL> Nfhop Mfpatw;wpd; czTf; fhy;tha;j;

njhFjpfisf; fw;wha;jYk; xg;gpLjYk;

Nju;r;rp kl;lk; ( 15'6

cj;Njr ghlNtisfs; ( 02

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² khL>  Nfhop Mfpatw;wpd; czTf; fhy;tha;j;

njhFj pfis mtjhd pj ;J mtw ;w pd ;

mikg;igAk; njhopw;ghl;ilAk; fhw;wa;thu;

² khL> Nfhop Mfpatw;wpd; czTf;  fhy;tha;j;

njhFjpfspd; glk; tiue;J gFjpfSf;Fg;

ngaupLthu;.

² khL> Nfhop Mfpatw;wpd; czTf; fhy;tha;j;

njhFjpfspd; mikg;igAk; njhopw;ghl;ilAk;

xg;gpLthu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (
Ntiyepiyak;  I
² nfhy;fsnkhd;wpypUe;J ngw;w> mirA+z;

tpyq;fpd; (khl;bd;) czTf; fhy;thapd;

ntt;NtW gFjpfs; my;yJ khjpupfs;.

² jl;Lf;fs;̂ trays&
² fj;jpupf;Nfhy;

² Ma;fj;jp  ̂ scalpel&
² ,Lf;fp ̂ forceps&
² ,wg;gu;f; ifAiwfs;

Ntiy epiyak; II
² nfhy;fsnkhd;wpypUe;J ngw;w Nfhopapd;

czTf; fhy;thapd;; gFjpfs;

² Ntiy epiyak; I,y; Fwpg;gpl;Ls;s Vida

nghUs;fs;

Kiwapay; ( nghJ mwpTWj;jy;fs;

² jahu;g;gLj;jg;gl;Ls;s Ntiy epiyaq;fSf;Fr;

nry;f.

² jug;gl;Ls;s tpyq;F> czTf; fhy;tha;j;

njhFjpfs;/ mtw;wpd; khjpupfspd; mikg;ig

mtjhdpj;J tpsf;fg;glk; tiuf.

² NfhopapdJk; khl;bdJk; czTf; fhy;tha;j;

njhFjpfspd; mikg;ig xg;gpLf.

Ntiy epiyak;  I - ,w;Fupa tpNrl

mwpTWj;jy;fs;

² czTf; fhy;tha;j; njhFjpapypUe;J ngw;w

gFjpfis (mtw;wpd; khjpupfis) njspthfj;

njd;gLk; tifapy; jl;bd; kPJ itf;Ff.
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² Kjypy; tha;> ehf;F> gw;fs; Mfpatw;iw

mtjhdpj;J gw;fspd; vz;zpf;if kw;Wk; mit

mikj;Js;s tpjj;ij Nehf;Ff.

² ehf;F> ghw;fs; Mfpatw;wpd; tpNrl ,ay;Gfis

mjhdpj;Jg; gjpTnra;J nfhs;f.

² KiwNa Vida gFjpfspd; Gw ,ay;GfisAk;

mtjhdpf;Ff.

² rpf;fyhd ,iug;ig mjd; gFjpfs;> cl;Gwr;

Rtu; Mfpatw;iw mtjhdpf;Ff.

² ePz;l rpWFliyAk;> rhu;gstpy; FWfpa

ngUq;FliyAk; mtjhdpf;Ff.

² <uy; Nrhizfshfg; gpupe;jpUj;jy;> gpj;jg;igapd;

mikT Mfpatw;iwf; Fwpj;Jf;nfhs;f.

² rijapahdJ Kd;rpWFlYld; ,iztij

mtjhdpf;Ff.

² Nkw;gb vy;yh cWg;Gf;fisAk; ntl;bj;jpwe;J

mtjhdpf;Ff.

² rkpghl;by; ntt;NtW epiyfspy; cs;s czTg;

gFjpfis mtjhdpf;Ff.'

Ntiy epiyak; II - tpNrl mwpTWj;jy;fs;

² ngw;w czTf; fhy;tha;j ; njFjpiaj;

njspthfj; njd;gLkhW jl;bd; kPJ itf;Ff.

² thapy; ckpo;ePHr; Rug;gpfs; fhzg;gLfpd;wik>

myF fhzg;gLjy;> gw;fs; fpilahik>

Kf ;Nfhzp tbt ehf ;F fhzg ;gLjy ;

Mfpatw;iw mtjhdpf;Ff.

² fsk; jpupgile;J xU ig Nghd;w mikg;gpy;

fz;lg;ig (Crop) cUthfpAs;sikiaAk;

mjpy; czit jw;fhypfkhfg; Nrkpj;J itf;f

KbAk; vd;gijAk; mtjhdpf;Ff.

² miug;Gg;ig (Gizzard) ,iug;ig> rpWFly;>

ngUq;Fly; Mfpatw;iw mtjhdpf;Ff.

² czTf;fhy;tha;> ,dg;ngUf;f top> rpWePu; top

Mfpad fopaiwapy ; jpwf ;f pd ;wikia

mtjhdpf;Ff.

KbT ( ,iukPl;Lk; tpyq;fpdJk; vspa ,iug;igAs;s

tpyq;fpdJk; czTf; fhy;tha;j; njhFjpfis

xg;gpLf.

tpNrl tplaq;fs; ( nraw;ghl;il elhj;Jk; Ntisapy; vg;NghJk;

njhFjpapd; mikg;Gf;Fk; njhopYf;Fk; ,ilapyhd

njhlu;G> mjd; Kf;fpaj;Jtk; Mfpait Fwpj;Jf;

ftdQ; nrYj;jpf; fw;wha;tpy; <LgLf.
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nra;Kiwr; nraw;ghL  57 ( jukhd ghiy ,dq;fhzy;  - I

Nju;r;rp kl;lk; ( 15'14

cj;Njr ghlNtisfs; ( 04

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² ghypd; nfhOg;G mlf;fj;ijr; Nrhjpj;jwpthu;.

 ghypd; jd;dPu;g;igiaj; Jzpthu;.

 ghypd; nfhOg;gy;yhj; jpz;kg; gjhu;j;jq;fspd;

(SNF) rjtPjj;ijj; Jzpthu;.

 ghypd; fl;likg;ig Kd;itg;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

² gRg;ghy; khjpupfs;

I nfhOg;Gr; rjtPjj;ijj; Jzptjw;fhf

² ghw;Fohap (Pipette)

 ikaePf;fp

 Lock key  (%Lrhtp)

 INrh Viky; mw;fNfhy;

 gpAw;Nwh kPw;wu; (Butro meter)

 ,wg;gu; milg;ghd;

 N`u;gu; H
2
SO

4

II jd;dPu;g;igj; Jzptjw;fhf

² ghylu;j;jpkhdp (Lacto  meter)

 msf;Fk; rhb

 ntg;gkhdp

Kiwapay; ( I  -  ghypd; nfhOg;Gr; rjtPjj;ijj; Jzpjy;

² ghw; ghj;jpuj;jpy; cs;s ghiy ed;F FYf;fp>

ghw;Fohapiag; (pipette) gad;gLj;jp> gbtFf;if

milahsk; tiuapy;  ghiy  cs;spOj;J>

gpAw;NwhkhdpapDs; ,Lq;fs;. (gpAw;Nwhkhdpapd;

thapy; ghy; njhLifAwhjthW ,Lf.)

² gpd;du; N`u;gu; ry;g+upf; mkpyk; 10ml ck;> Viky;

mw;fNfhy; 1ml ck; ,l;L Lock key %yk; ,wg;gu;

milg;ghdpdhy; %Lf.

 N`u;gu; ry;g+upf;fkpyk;> Viky; mw;fNfhy;

Mfpatw;Wld; ghy; ed;F fyf;fg;gLk; tiuapy;

fPOk; NkYkhfg; Gul;Lq;fs;.

 gpd;du; gpa+w;Nwhkhdpia ikaePf;fpnahd;wpDs;

,l;L 4 epkpl Neuk; tiu Row;Wq;fs;. (nfhOg;Gg;

gil NtwhFk;)
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 gpd;du;> mjid ntspNa  vLj;J  65oC

ntg;gepiyapy;  cs;s ePu;j; njhl;bapy;  ,l;L

2-3 epkplq;fs; itj;jpUe;J Nkw;Gwj;Nj

Nru;e;Js;s nfhOg;gpd; rjtPjj;ijg; ngWq;fs;.

I  -  ghypd; jd;dPu;g;igj; Jzpjy;

² ghiy 500ml  msf;FQ;rhb nahd;wpDs; ,Lf.

² ghw;ghj;jpuj;jpDs; ghylu;j;jpkhdpia nkJthfg;

,Uf;Fq;fs;.

mtjhdpg;Gf;fhd topfhl;ly; #     I  -Neubahfj; jd;dPu;g;Gg; ngWkhdj;ijf;

fhl;Lk; ghylu;j;jpkhdp

² ghylu;j;jpkhdpapd; msTNfhblg;gl;Ls;s

 gFjp ghy; Nkw;gug;Gld; njhLifAWk;

 ,lj;jpy; fz;kl;lj;jpy; thrpg;igg; ngWq;fs;.

²  mJ ghypd; jd;dPu;itg; ngWkhdkhFk;.

II-  nghJthd tifg ;  g hylu ; j ; j p k hd p

cs;sjhapd;

² ghylu ;j ;j pkhd pa pd ; thr pg ;igg ; ngw ;W

ntg;gepiyg; ngWkhdj;Jf;fika mjidj;

jpUj;jQ; nra;J nfhs;f.

² mjw;fhf jpUj ;jk ; nra;Ak ; fhuzpfs;

mlq;fpAs;s ml;ltiziag; gad;gLj;jp

jpUj;jk; nra;j ghylu;j;jpkhdp thrpg;igg; ngWf.

KbG ( ² gpd;tUk; ghylu;j;jpkhdpg; nghWkhdq;fspd; gb

ghypd; juk; jPu;khdpf;fg;gLk;.

1.028 - 1.033 - rhjhuz ghy;

1.028 ,Yk; FiwT - ePu; fye;j ghy;

1.033 - 1.037 - MilePf;fpa ghy;

III  -  ghypd; nfhOg;G my;yhj jpz;kg; gjhu;j;jr;

(Solid non fat - SNF)  rjtPjj;ij Jzpjy;.

² Ntiy epiyak; I, II ,y; elj;jpa Nrhjidfspd;

%yk; nfhOg;G my;yhj jpz;kg; gjhu;j;jr;

rjtPjj;ij (SNF  rjtPjj;ijj;) Jzpayhk;.

 gpd;tUk; rkd;ghl;by; gpujpaPL nra;J nfhOg;G

my;yhj jpz;kg; gjhu;j;jr; (SNF) rjtPjj;ijf;

fz;lwpAq;fs;.
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cjhuzk;: ghylu;j;jpkhdp thrpg;G 30 ck;>  nfhOg;Gr; rjtPjk;

4% ck; Mapd;>

nfhOg;G my;yhj jpz;kr; =  30 + 4  x  100   =  8.5%

(SNF) rjtPjk;     4

KbG ( ² fpilj;j juTfisf; nfhz;L> jug;gl;l  ghy;

khjpupfspd;  nfhOg;Gr; rjtPjk; (SNF)>

jd;dPu;it> nfhOg;gy;yhj; jpz;kg; gjhu;j;jr;

rjt Pjk ; > ghy pd ; juk ;  Mf patw ;iwj ;

jPu;khdpAq;fs;.

tpNrl tplaq;fs; ( ² ghlrhiyapy; ,r;Nrhjidfisr; nra;ag;

NghJkhd trjpfs; ,y;yhj re;ju;g;gq;fspy;

gpuNjrj;jpy; fhzg;gLk; gz;iznahd;wpd; ghy;

Nrfupg;G epiyaj;jpd; my;yJ gpuNjr  tpyq;F

tsu;g;G MNyhrfu; xUtupd; cjtpia ehLq;fs;.

 N`u;gu; Nrhjidia elhj;Jifapy; gpd;tUk;

tplaq;fs; Fwpj;Jf; ftdQ; nrYj;Jq;fs;.

 ghw;ghj;jpuj;jpDs; gpa+w;Nwhkhdpia ,lKd;du;

ghyhil cUthfhj tz;zk; ghiy ed;F

FYf;Fq;fs;.

 g pa +w ; Nwhkhd pa pd ;  tha ; g ;  gFj pa py ;

njhLifailahjthW ghiyAk;> N`u;gu;

ry;g+upf; mkpyj;ijAk; viky; mw;fNfhiyAk;

mjDs; ,Lq;fs;.

 nfhOg;Gr; rjtPjj;ijg; ngWifapy;>  nfhOg;Gg;

gilapd; fPo; me;j thrpg;G g+r;rpakhFkhW

nrg;gQ;nra;J Nky; me;jj;jpd; thrpg;igg;

ngWq;fs;.

 ikaePf;fpapDs;   gpa+w;Nwhkhdpia  ,Lk;NghJ

rkdpiyahf mikAkhW ,lg;gLj;Jq;fs;.

100
4



 

ghd;khdp thrpg; G 

nfhOg; Gr; rjtPjk;

(SNF)

nfhOg; G my;yhj; jpz; kr;

rjtjP k;
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nra;Kiwr; nraw;ghL 58 ( jukhd ghiy ,dq;fhzy;  II

Nju;r;rp kl;lk; ( 15'14

cj;Njr ghlNtisfs; ( 06

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² ghypy ; fye ;j psf ;fkhf ;fy ; (fyg ;glk ; )

nra;tjw;fhfg; gad;gLj;Jk; nghUs;fisf;

Fwpg;gpLthu;.

 fye;jpsf;fg;glhj ghiyAk; fyj;jpsf;fg;gl;l

nra;ag;gl;l ghiyAk; NtWgLj;jp ,dq;fhz;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (

² ghylu;j;jpkhdp

 ntg;gkhdp

 msf;FQ;rhb

 fyg;glkw;w ghy;> fyg;glQ; nra;j ghy; (ePu;

Nru;f;fg;gl;l> cg;G Nru;f;fg;gl;l> NfhJik kh

Nru;f;fg;gl;l> Nghkypd; Nru;f;fg;gl;l> ryprpypf;F

mkpyk; Nru;f;fg;gl;l> nfhOg;G ePf;fpa ghy; kh>

Nru;f;fg;gl;l ghy; khjpupfs;)

 jiuNahL (Tile)  xd;W

 1% nghw;whrpakpU FNuhNkw;Wf; fiury;

 nts;sp iej;jpNuw;Wf; fiury; (rpy;tu;

iej;jpNuw;W)

 maBd; fiury;

 fpsprupd;

 nrwpe;j IjNuhf;FNshupf; mkpyk; 15 ml

 ngupf;Ff; FNshiul;L

 Ijhd ry;G+upf; mkpyk; 5 ml

 gpNdhj;jypd;

 <ju; 20 ml

 2 % rpj;jpupf;fkpyf; fiury;

 nlhypf;fh nkhypNgh nghRNghupf;fkpyk; 1 ml

Kiwapay; (

a) ghYld; ePu; fyf;fg;gl;Ls;sjh vd;gijr; Nrhjpj;jy;

Kiw 1

² Kjypy; jiuNahnlhd;wpd; kPJ ghy; khjpupfs; ,uz;bdJk; xt;nthU

Jsp tPjk; ,l;L> mtw;wpd; gutiy mtjhdpf;Ff.
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mtjhdpg;G ( fyg;glkw;w Gj;jk;Gjpa ghy; Jspiar; #o vy;iy

Njhd;Wk;. ghw;Jsp mjDs; tiuaiwg;gl;Lf;

fhzg;gLk;. ePu; fyf;fg;gl;l ghy; Jspia #o vy;iy

cUthtjpy;iy;; mJ guk;gpr; nry;Yk;.

Kiw 2

ghypd; jd;dPu;g;igj; Jzpjy; %yk; ^ gFjp I ,y; jug;gl;Ls;sJ&

b) ghYld; cg;G fyf;fg;gl;Ls;sjh vd;gijr; Nrhjpj;jy;

Kiwapay; #

² Nrhjidf; Fohnahd;wpy; xU kpy;ypyPw;wu; ghiy

(1ml) ,Lf.

² mjDld; 1] nghw;whrpakpU FNuhNkw;W  (K
2
Cr

2
O

4
)

2-3 Jspfs; ,Lf.
² gpd;du; 0'8] nts;sp iej;jpNuw;W 5 ml Nru;f;Ff.

mtjhdpg;Gf;fhd topfhl;ly; ( fiurypd; epwj;ij mtjhdpf;Ff.

KbG(  ghy; fiury; kQ;rs; epwkhf khwp cs;snjdpd; mg;ghYld;

fwpAg;G fyf;fg;gl;Ls;sNjhL. fgpy epwkhf khwp

cs;sjhapd;> cg;G fyf;fg;gltpy;iy.

c) ghYld; NfhJikkh Nru;f;fg;gl;Ls;sjh vdr; Nrhjpj;jy;

Kiwapay; # ² Nrhjidf; Fohnahd;wpy; gj;J kpy;ypkPw;wu; ghiy

(10ml) ,Lf.
² mjDld; 1%maBd;> ,uz;L Jspfs; ,Lf.

mtjhdpg;Gf;Fupa topf;fhl;ly; ( fiurypd; epwj;ij mtjhdpf;Ff.

KbG  ( ghy; fiury; ePyCjh epwkhf khwpAs;sjhapd;> mg;ghYld;

NfhJik kh fyf;fg;gl;Ls;snjd KbT nra;ayhk;.

d) ghYld; rPdp Nru;f;fg;gl;Ls;sjh vdr; Nrhjpj;jy;

Kiwapay; ( ² Nrhjidf; Fohnahd;wpy; xU kpy;ypyPw;wu; ghiy

(1 ml)  ,Lf.
² ghYld; nunrhrpNdh]; fiury; 1ml Nru;j;J ePu;j;

njhl;bapy; (1000 Capy;) 5 epkplq;fs; itj;jpUf;Ff.

nunrhrpNdh]; fiury; jahupf;Fk; Kiw

nunrhrpNdh]; J}s; 0.5g ,id vLj;J> mjDld; 40 ml  fha;r;rp
tbj;j ePu; Nru;j;Jf; fyf;Ff. mjDld; 12N HCl 35 ml Nru;f;Ff.

mf;fiury; 100 ml MFkhW fha;r;rp tbj;j ePu; Nru;f;Ff.

mtjhdpg;Gf;Fupa topf;fhl;ly; ( fyitapd; epwj;ij mtjhdpf;Ff.

KbG  ( ghy; nre;epwkhf khwpanjdpd; mg;ghypy; rPdp fyf;fg;gl;Ls;sJ

vd KbT nra;ayhk;. ,y;iyNay; ,skQ;rs; epwNk fpilf;Fk;.
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e) ghYld; Nghkypd; fyf;fg;gl;Ls;sjh vdr; Nrhjpj;jy ;

Kiw ² nrukpf;Fg; (kl;ghz;lk;) ghj;jpunkhd;wpy; 5

kpy;ypyPw;wu; ghiy (5ml) ,Lf.

² mjDld; Gerber H
2
SO

4
 mkpyk; 15 ml Nru;f;Ff.

² ngupf;FNshiul;L 1-2 Jsp Nru;j;J ntg;gNkw;Wf.

mtjhdpg;Gf;Fupa topf;fhl;ly;  ( fiurypd; epwj;ij mtjhdpf;Ff.

KbG ( fiury; Cjh epwkhf khwpanjdpd;> mg;ghYld; Nghkypd;

fyf;fg;gl;Ls;sJ vd KbT nra;ayhk;.

f) ghYld; ryprpypf;F mkpyk; Nru;f;fg;gl;Ls;sjh vdr; Nrhjpj;jy;

Kiw ( ² Kfitnahd;wpDs; 20 kpy;ypyPw;wu; ghiy (20 ml)

,Lf.

 mjDld; Ijhd ry;G+upf; mkpyk; (H
2
SO

4
) 5kpy;ypyPw;wu;

Nru;f;Ff.

 mf;fyitAld; <ju; fyit 20 kpy;ypyPw;wu; Nru;j;J

ntg;gNkw;Wf.

 gpd;du; gpNdhj;jypd;  2 - 3 Jspfs; Nru;f;Ff.

mtjhdpg;Gf;Fupa topf;fl;;ly;  (  fiurypd; epwj;ij mtjhdpf;Ff.

KbG ( fiury; Cjh epwkhf khwpAs;snjdpd; ghYld; ryprpypf;F

mkpyk; fyf;fg;gl;Ls;sjhf KbG nra;ayhk;.

g) ghYld; nfhOg;G ePf;fpa ghy; fyf;fg;gl;Ls;sjh vdr; Nrhjpj;jy;

Kiw ( ² Nrhjidf; FohapDs; 10 kpy;ypyPw;wu; ghiy (10ml)

,Lf.

 2 % rpj;jpupf;F mkpyk; 2 Jsp Nru;j;Jj; jpiuatpLf.

 Nrhjidf; Fohapd; Nkw;gFjpapy; Nru;e;Js;stw;iw

mg;Gwg;gLj;jp jpuz;l ghYld; nlhypf;fh nkhypNgh

nghRNghupf;fkpyk; xU kpy;ypyPw;wu; (1ml) Nru;j;J

ntg;gNkw;Wf.

mtjhdpg;Gf;Fupa topf;fl;;ly;  ( fiurypd; epwj;ij mtjhdpf;Ff.

KbG ( fyit ePy epwkhff; fhzg;gLkhapd; mg;ghypy;> ghy;kh

fyf;fg;gl;Ls;sJ vd KbT nra;ayhk;.
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nrad;Kiwr; nraw;ghL 59 ( Kl;ilapd;  juj;ijr; Nrhjpj;jy;

Nju;r;rp kl;lk; ( 15.5

cj;Njr ghlNtisfs; : 02
vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² epiwf;Nfw;g Kl;ilfis tifg;gLj;Jthu;

 Kl;ilfspd; tbtr; Rl;biaf; fzpg;ghu;.

 Gj;jk;Gjpa Kl;ilfisj; njupT nra;jy;

 Kl;ilapd ; ntz;fU> kQ ;rl ;fU> XL

Mfpatw;wpd; rjtPjj;ijf; fzpj;jy;

 mf> Gw ,ay;Gfspd; %yk; jukhd Kl;ilfis

njupT nra;jy;

 'N`h| (Haugh Unit) myF %yk; Kl;ilapd;

juj;ijj; Jzpthu;.

Njitahd cgfuzq;fSk; nghUs;fSk;

² Kl;il 10

² fz;l;yu; (Candler)cgfuzk;

² ngj;jpupf; fpz;zk; 09

² epiwia msf;Fk; cgfuzk; (Analytical balance)

² ePu;g; ghj;jpuk;

² ngd;rpy;

² nts;is epwf; fljhrp

² Ntzpau; mstpil

² fz;zhbj; jl;L

² Ez;khdpj;jpUFf; fzpr;rp

Kiwapay; (
² ntt;NtW epiwAk;> ntt;NtW tbtKKila ehd;F Kl;ilfisj; njupT

nra;f.

 mk;Kl;ilfis A, B, C, D vdr; Rl;bapLf.

I. Kjypy; mk;Kl;ilfspd; epiwiaj; jdpj;jdpNa epWj;Jf; Fwpj;Jf;

nfhs;f.

II.Gw ,ay;Gfisr; Nrhjpj;jy;

² Rl;baplg;gl;l Kl;ilfspd; Rj;jk;> ,ioaikg;G> ntbg;G - gOJ

Nghd;w Gw ,ay;Gfisr; Nrhjpj;J gpd;tUkhW ml;ltizapy; Fwpj;Jf;

nfhs;f.

,ay;Gfs;     A         B          C          D

Rj;jk;

,ioaikg;G

ntbg;G> gOJ cz;lh

tbtr; Rl;b (%)

ntz;fUtpd; jd;ik

kQ;rl; fUtpd; jd;ik
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² tbtr; Rl;biaf; fzpj;jy;

² A, B, C, D Kl;ilfspd; tbtr; Rl;biag; gpd;tUk; rkd;ghl;bidg;

gad;gLj;jpf; fzpf;Ff.

  Kl;ilapd; tbtr;Rl;b 
100 

Kl;ilapd; mfyk;

Kl;ilapd; ePsk;

² fzpj;jwpe;j tbtr; Rl;bg; ngWkhdq;fis Nkw;gb ml;ltizapy;

gjpT nra;f.

III. mf ,ay;Gfisr; Nrhjpj;jy;

 ² fz;l;ypu;; cgfuzj;jpd; %yk;

² NkNy A, B, C, D vd Rl;baplg;gl;l vy;yh Kl;ilfisAk; fz;l;yu;;

cgfuzj;jpd;kPJ itj;Jr; Nrhjpf;fTk;.

 Kl;ilfspd; xl;bYk; cs;NsAk; ngw;w mtjhdpg;Gf;fisj;

jdpj;jdpahf Fwpj;Jf; nfhs;sTk;.

 NkNy A, B, C, D Mfpa Kl;ilfis cilj;J ehd;F ngw;wpf;

fpz;zq;fspy; jdpj;jdpahf ,Lf.

 Kl;ilfspd; ntz;fU> kQ;rl; fU Mfpatw;wpd; jd;ikia

mtjhdpj;J (Nkw;gb ml;ltizapy; gf;fk; 127) Fwpj;Jf; nfhs;f.

IV. gioa Kl;ilfisAk; Gjpa Kl;ilfisAk; ,dq;fhzy;

² ehd;F Kl;ilfis vLf;fTk;> mtw;wpd; epiwia mse;J

Fwpj;Jf;nfhss;Tk;.

² ePu; nfhz;l ghj;jpuj;jpy; mk; Kl;ilfis ,l;L mtjhdpf;fTk;.

² ePupy; kpjf;Fk; Kl;ilfisAk; ePupy; mkpOk; Kl;ilfisAk;

Ntwhf;fpf; nfhs;f.

² mjw;fika gioa> Gjpa Kl;ilfis ,dq;fz;L nfhs;f.

V.  Kl;ilg; ghfq;fspd; tpfpjhruj;ij Jzpjy;

² xU Kl;ilapd; epiwia epWj;Jf; Fwpj;Jf;nfhs;f.

² Kl;ilapd; Xuplj;jpy; kl;Lk; Jisapl;L kQ;rl; fU> ntz; fU

Mfpatw;iw ,uz;L ngj;jpupf; fpz;zq;fspy; jdpj;jdpNa ,l;Lf;

nfhs;f.

² Kl;ilNahl;il gpwpnjhU ngj;jpupf;fpz;zj;jpy; ,Lf. ,jd;NghJ

Kl;ilapd; Xuplj;jpy; Jisapl;L mfw;wg;gLk; Kl;ilNahl;Lj;

Jz;ilAk; ,Lf.

mfyk;

ePsk;
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² ,jd;gpd; kQ;rl;fU> ntz; fU> Kl;ilnahL Mfpatw;iwj;

jdpj;jdpahf epWj;J Fwpj;Jf;nfhs;f.

² ,Wjpapy; kQ;rl; fU> ntz; fU> Kl;ilNahL Mfpatw;wpd; epiwfis

KO Kl;ilapd; epiwf;Fr; rhu;ghf rjtPjj;jpy; fzpf;Ff.

²  fzpj;jy;

100

100

100

 

 

 

kQ; rl; fUtpd; epiw
kQ; rl; fUtpd; rjtPjk; 

Kl; ilapd; epiw

ntz; fUtpd; epiw
ntz; fUtpd; rjtjP k; 

Kl; ilapd; epiw

Kl; ilNahl; bd; epiw
Kl; ilNahl; bd; rjtjP k; 

Kl; ilapd; epiw

juk; Kl;ilapd; epiw (g)

kpfg; ngupa 60

ngupa 53 - 59

eLj;ju 45 - 52

rpwpa 38 - 44

%yk;: SLS 959 : 1992

²   mjw;fika jukhd Kl;ilfisj; njupTnra;J Ntwhf;Ff.

VI. |N`h|myF %yk; Kl;ilapd; juj;ijj; Jzpjy;

² xU Kl;ilapd; epiwia mse;jwpf. (wg)

² Kl;il xl;il cilj;J cs;sPl;ilj; jl;ilahd xU fz;zhbj;

jl;by; ,Lf.

² Ez;khdpj; jpUFf; fzpr;rpiag; gad;gLj;jp> kQ;rl; fUTf;F

mz;ikapy; ntz;fUtpd; cauj;ij mse;J nfhs;f.

² gpd;tUk; rkd;ghl;ilg; gad;gLj;jp 'N`h" ngWkhdj;ijf;

fzpf;Ff.

HU = 100 x 10g
10

(h-1.7w0.37+7.6)

h - ntz;fUtpd; cauk; w - Kl;ilapd; epiw

KbG # mjw;fika Kl;ilapd; juj;ijj; Jzpf.

juk; N`h ngWkhdk;

72 ,Yk; $l   AA    72 - AA 59-31-B

 71-60   A 71-60-A    30 - C

59-60   B



tpNrl tplaq;fs;  ( ² fz ;l ;yu ;  Nr hjidia ,Ul ;liw

nahd;wpDs;NsNa  elj;Jjy; Ntz;Lk;.

,Ul ;liw ,y ;iyNay ;  fhl ; Nghl ;

ngl;bnahd;wpid ,Ul;liw Nghd;W mikj;Jg;

gad;gLj;jyhk;.

² ehl;gl;l Kl;ilfisAk; Gjpa Kl;ilfisAk;

e Pu ; g ; ghj ;j puj ;j py ; ,Lk ;NghJ> ehl ;gl ;l

Kl;ilfspd; fhw;wpilntsp ngupjhifahy;

mit ePupy; kpjf;Fk;. Gjpa Kl;ilfspd;

fhw;wpilntsp rpwpajhifapy; mit rhu;gstpy;

ePupy; mkpOk;.

² nghJthj xU Kl;ilapd; epiw 56g MFk;.

,yq;ifapy; ngUk;ghyhd re;ju;g;gq;fspy;

epiwg;gbad;wp> msTg;gbNa (Size) Kl;ilfs;

tifg;gLj;jg;gLfpd;wd.
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nra;Kiwr; nraw;ghL 60 ( ghlrhiy tPl;Lj;Njhl;l khjpupnahd;W

jpl;lkplYk; eilKiwg;gLj;jhYk;.

Nju;r;rp kl;lk; ( 17'2

cj;Njr ghlNtisfs; ( 04

vjpu;ghu;f;fg;gLk; jpwd;fs; ( ² khjpup tPl;Lj;Njhl;lj;ij mikg;ggjw;Fg;

nghUj;jkhd xu; ,lj;ijj; njupT nra;thu;.

² tpis jpwDk; tpisjpwDk; fpilf;FkhW tPl;Lj;

Njhl;lj;Jf;Fg; nghUj;jkhd gapu;fisj; njupT

nra;thu;.

² tsq;fis epiyNgwhdthW Kfhiknra;J

ntt;NtW gapu;r;nra;if Kiwfisf; ifahz;L

ghu;g;ghu;.

² gapu;r ;nra;if mikg;Gf;fis Mf;Fjy;>

ePu;g;ghrd Kiwfs;> grisaply;> gpd;fz;fhzpg;G

Mfpatw;iwf; ifahz;L ghu;g;ghu;.

Njitahd cgfuzq;fSk; nghUs;fSk; (
² 5x5m myyJ ghlrhiy tstpy; ,ltrjpiag;

nghWj;J njupTnra;j epyg;gFjp

² kz;ntl;b / Ks;S kz;ntl;b / ifKs;S/
kz;Nfhyp (iftif)

² jbj;j nghypj;jPd;
² ehw;Wr; rhbfs; Mf;Ftjw;F Njitahd

nghUs;fs; (nghypj;jPd;)
² khl;nlU/ $l;nlU/  Nrjdj; jputg; gris /

my;Ngl; fiury; my;yJ Nghriz jUk; NtW
nghUfs; my;yJ eLif Clfk; (Jk;Gj;J}s;>
Rl;l ckp)

² gapu;r;nra;if mikg;Gf;fs; - gapu;r;nra;if
,whf;iffs; (Racks)
rhbfs;> lau;fs;> ];iuNuhNghk; ngl;bfs;>
gapu;r;nra;if ciwfs;>

² tpj;J tiffSk; eLifg; nghUs;fSk;.
² fapW> jhq;fpfs;> fk;gp (Njitf;Nfw;g)

Kiwapay; ( ² ghlrhiy tstpy; cs;s ,ltrjpiag; nghWj;J
5 x 5mmsTs;s xU gFjpia Ntwhf;fp nfhs;f.

² ,ltrjp tiuaiwg;gl;ljhapd; ghlrhiy
Kw;wk> kw;Wk; eilghij xuq;fspy; cs;s
,ltrjpiag; gad;gLj;Jf.
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² ghlrhiyapd; tPl;Lj;Njhlj;Jf;fhfg; njupT
nra;Jf;nfhs;sj;jf;f gapu;f; $l;lq;fs;
² gog;gapu;fs;
² FWfpa fhy fha;f;fwpg; gapu;fs;

cjhuzk; : ghfy;> g+rzp> GNlhy;>
fwpkpsfha;.

² xsrjg; / %ypifg; gapu;fs;
^Fiwe;jgl;rk; 10 %ypifj;jhtu tiffis
NtWk; rhbfspy; my;yJ gapu;nra; epyj;jpy;
eLf'&

² mupjhd> mo;e;njhopAk; Mgj;ij
vjpu;Nehf;fpAs;s RNjrg; gapu;fs;:
cjhuzk; : ,Wq;;F> rhik> jpid>
epyNtk;G> mtiu> nfhr;rp kpsfha;

² nghUj;jkhd gy;yhz;Lj; jhtuq;fs;
cjhuzk; : FW mk;gnuy;yh> tl;Lf;fj;jup

(Thibbatu)

² nghUj;jkhd ghj;jpfis my;yJ gapu;r;nrai;f

mikg;Gf;fis Mf;fG+u;tkhfj; jpl;lkpl;L

gapu;j;jhgpg;Gf;fhfg; gad;gLj;Jf.

² eLifg; nghUs;fisg; ngWtjw;fhf> Vw;nfdNt

ePq;fs;. fw;Ws;s ghj;jp tifnahd;wpidg;

gad;gLj;jyhk;. my;yJ Njitf;Nfw;g

mq ;f P f u p f ; fg ; gl ; l ehw ;WNkil

epiyankhd;wpypUe;J eLifg; nghUs;fisg

ngwyhk;.

² ga pu ;r ;nra ;if Kiwfs; (capu paf ;fg ;

gapu;r;nra;if> Nrjdg;gapu; nra;if) kw;Wk;

fhyepiyf; fhuzpfs; njhlu;ghd mwpitg;

gad;gLj;jp> cupa fhyj;jpy; gapu;fisj;

jhgpf;Ff.

² ,ad;w msTf;F er;Rj;jd;ik mw;w tifapy;

gapu;nra;if eltbf;iffspy; <LgLf.

² gapu;fisj; jhgpj;j gpd;du; Njitahd guhkupg;G

eltbf;fiffis Nkw;nfhs;f.

² mwpf;ifnahd;W jahupf;Ff.

² ghlrhiy tPl;Lj;Njhl;lj;jpd; jpl;lg;glk;

² nra;if gz;zpa gapu;fspd; nghUsjhu

Kf;fpaj;Jtk;

² gapu;g;gl;bay;

² gad;gLj;jpa gapu;r;nra;if mikg;Gf;fs;

² gad;gLj;jpa grisfSk; grisaply;

KiwfSk;
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² ePq;fs; vjpu;;nfhz;l rpwg;ghd re;ju;g;gq;fs;

cjhuzk; :

gapiu el;l jpfjp> G+j;j jpfjp

Nrjd kw;Wk; capupaf;fg; gapu;r;nra;ifapd;

ntw;wp

mtjhdpg;Gf;Fupa topf;fhl;ly; (

² ghlrhiyapd; tPl;Lj;Njhl;lj;ij epjKk;
guprPypj;J tPl;Lj;Njhl;l jpdf;Fwpg;Ngnlhd;W
(Diary) jahupf;Ff.

² tPl;Lj;Njhl;lj;jpy; fisfisAk;> G+r;rpg;gPilfs;

kw;Wk; g+r;rpay;yhg; gPilfspd; jhf;fq;fisAk;

,dq;fhz;f.

² fpilf;Fk;  tpisnghUs;fis epWj;J /  mse;J

elg ;g pYs ;s re ;ijj ; ngWkjpa pd ; gb

mtw;Wf;Fupa tpiyiaf; fzpf;Ff.

² tpisr;rypd; msitg; gjpT nra;f.

tpNrl tplaq;fs; ( ² ghlrhiyapd; khjpu p tPl ;Lj;Njhl;lj;ij

mikg;gjw;fhd epyj;ij njupT nra;Ak; NghJ

gpd;tUk; tplaq;fs; njhlu;ghff; ftdQ;

nrYj;Jf.

² #upa xsp ed;F fpilf;Fk; ,lkhf ,Uj;jy;

² ePu;Kjnyhd;Wf;F mUfpy; mikj;j ,lkhf

,Uj;jy;.

² ,yFthf mZff;$ba ,lkhf ,Uj;jy;

² khztu; elkhl;lk; mw;w / Fiwthd

,lkhf ,Uj;jy;.

² gapu;r;nra;if mikg;Gf;fs;

² 2x1m ghj;jp khjpup

² cau;j;jpa ghj;jp (nrq;fy; / xL / fUq;fy;
/ XL Nghd;w nghUs;fisr; Rw;wp

itf;fg;gl;l)

² gapu;r;nra;if ,whf;iffs; (kiog; gPyp>

gapu;r;nra;ifg; ghj;jpuq;fs;> lau;)

² ePupy; gapu;tsu;f;Fk; mikg;Gfs; /
kz;zpd;wpa gapu;r;nra;if mikg;Gfs;

² eLifg; nghUs;fs;

² 2x1m msTs;s rpwpa epyg;gug;gpy;

rpwpanjhU ehw;WNkiliag;

guhkupj;jyFk;. tUlj;jpy; ve;enthU

fhyj;jpYk; eLifg; nghUs;fs;

ngwj;jf;fthwhf jkf;Ff; fpilf;Fk;

tpj;Jf;fisAk; jz;Lj; Jz;LfisAk;

me;ehw;WNkilapy; eLf.
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² epyk;gz;gLj;jYk; gapu;eLjYk;

² rpy ghj;jpuq;fspy; khj;jpuk; cr;r

epyg;gz;gLj;jy nra;f.

² capupaf;fg; gapu;r;nra;if kw;Wk; Nrjdg;

gapu;r; nra;iffs; Nfhl;ghLfisf;

ifahz;L ghu;f;Ff.

² Muk;gepyk; gz;gLj;Jif / Jiz

epiy epyg;gz;gLj;Jif ghj;jp

mikj;jy;

² ,opT /  g+r;rpa epyk;gz;gLjj;y;

  )) njupT nra;j epyg;gug;gpy;> eLif

epiyaq;fspy; khj;jpuk; Fop mikj;J

Nrhjdg; gris ,l;L gapu;j;jhtuq;fis

eLf. gpd;du; kz;Zf;Fg; ghjpg;G

Vw;glhjhthW Nrjdg; girs khj;jpuk;

mt;tg;NghJ ,Lf. (,ilapilNa

epyk; gz;Lj;Jtjhy; kz; mq;fpfspd;

njhopw;ghl;Lf;Fj; jlq;fy; Vw;gLk;)

² gapu;fis eLk;NghJ RNjr>

ghuk;gupa mwpitAk; gad;gLj;Jf.

² gapu; eLk; ehs; -  g+uiz

jpdj;Jf;F ,uz;L ehs;fSf;F Kd;du;

tpj;J eLjy;

² gapu; eLk; Neuk; - fpoq;Fg; gapu;fis

khiy Ntisapy; eLjy;.

² fis fl;Lg;gLj;Jjy; - ifahy;

gpLq;Fjy;> ntt;NtW tif %Lgil

,ly; (fljhrp> nghypj;jPd;)

² grisapLjy; - Nrjd / ,urhad/ jputg;
gris

² ePu;g;ghrdk; nra;jy; - ePuf; FlKiw

ePu;g;ghrdk; / Jsp ePu;g;ghrdk;/ Jty;
ePu;gg;rhdk; / ,wg;gu; Foha; Kiw

ePu;g;grhdk;

² G+r;rpg;gPilf; fl;Lg;ghL : fha;fSf;F

kiwg;gply; / g+r;rpg;nghwp rtu;f;fhuf;
fiury;  / jhNk jahupj;j Nrjd
gPilnfhy;ypfs; (Gifapiyf; fhk;Gf;

fiury;)

² Neha;fs;  jhNk jahupj;j gq;fR

nfhy;ypf; fiury; (NghNlhf; fyit

/ ngw;whrpak; Ngu;khq;fNdw;W>
rhakply; fiury;)

² kfue;jr; Nru;iffisf; ifahz;L

ghu;j;jy;

² xl;LNtiy nra;jy;.


