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1. Uwhdwub|

1) punGppoguwgnpddwl pwthnuutnph™ punn yunwugwynpnipjwl
nuwuwywnqgudwlu Ywpgp hwdwawjiu N1 hwydbwéh,

2) puntppoguwagnpédwl pwithnuutnh opjGyunutph’ pun yunnwugwynpnipjwl
nwuwywngdwlu Ywpgp hwdwawjiu N2 hwybywéh:

2. Unylu npn2nwdu nudh Jbe £ dinuntd wyw2unnuwywu hpnwwwnpwydwup
hwonpnnn tnwuubtpnpn onpp:
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1. Cunbppogunwgnpédwl pwihnuutph (wjuncthtun® pwthnulubn)
Junwlugwynpnrpjwl nwup uwhdwuyned £ 2ppwyw dhpwduwyph ypw
npwug huwpwynp Juwuwywn wgnbgnipjwl wunhéwuny pwithnUh
wuntnnwyh Ywd nnnwyh wagnbgnipjwl nGwpnid” hwdwawju hGnljw

¢withwuhutph.
NN Cnpowluw
dhpwqwjph ypw
p/Y pwthnuutinh
Juwuwywn
waqntignLpjwu
wuwnhbéwup
1. cus rurar
2. rUrQN
3. ubhhL
4, suer
5. cus suor

[Fuwthnuutbph’ 2ppwyw vhpwdwynph hwdwp wthnuh yunwlc

Juwlugqwynpnipjwl nwuhU nwubnt 2nowlw JUhpwyu
¢wthwuh2uGpp
Eyninghwywu hwdwlywnpgp I U

wunwnUwhnptU huwpunywé E:
JdGpwywuqudwl cwdwluwwhwwndwén 22UAU2ULS 4SL
pwgwluwjnud £

Eyninghwywu hwdwlywnpgp fuhuwn Iy
huwhuindwé E: YGpwywugudwu
dwdwlbwywhwwundwdp 30 nwpnlg FUNrQN 4suLau

wwlwu s£ Jnwlugwynp wanbgnipjwu
wnpjnLph Inhy Yy&pwgnedhg htwnn
Eyninghwywu hwdwywnpgp puwpungwd YU
E: dGpwywugqudwu
dwdwluwywhwwnywdp 10 tnwpnig QuoudN/ 4ysuyu
wwlwu £ gnynpynlu nlubgnn wnpjnLphg
Juwlgquwynp wagntgnipjwu bjwagnidhg
hGwunn
Eyninghwywu hwdwywnpgp puwpunngwéd 1V HUJU
E: PupbwdtGpwywugudwU
dwdwlwywhwwnywép 3 nwnpnig ywluwuLh 4ysuLaudn
sE:
Eyninghwywlu hwdwlywnpgnp VvV TJu
gnpéUwlywlunpbu puwhuinyuwié gk:
gqnrovuyuyuLnNre

2. [wihnuubph’ 2ppwyw Uhewdwynph hwdwp yunwugwynpnipjwl nwuhU
nwubu hpwywluwgynud £ hwydwpyuwihu Yuwd thnpdwpwnpwywu

JtGpnnutnny:

3. [fwhnuutp wnwywgunnutph Ynndhg pwihnuh hwywnywjhu dGpnnny
pwhnuh Junwuqwynpnipjwl 5-nn nwuhU nwubnt nGupnwd wju
hwuwnwuwunyned £ thnpawpwpwywu JGpnnny: [witnuh
Junwlugqwynpnrpjwl 5-pn nwuhu nwubnt thnpdwpwpwywu JGpnnny
shwunwwnyGinL nGwpned, pwihnup nwuyned £ Junwugwynpnipjwl 4-nn

nwuhu:

4. [fwhnuutph 2npwyw Jhewdwinh hwdwp Junwugwynpnipjwlu nwuhU
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10.
11.
12.

13.
14.

hw2qwplwjhu uGpnnny nwubip hpwywlwgynid £ 2ppwlw dhgwduwynh
Jpw pwhnuh wqgntgnipjwlu ntwpnid nphw yunwugwynpnipjwl
wuwnhbwup punipwannn (K) gncguwuh2h hhdwUu ypw, npp hwwnpyyned £
pwhnup Ywaunn Ujntptph (wjuncthtun® pwthnuh pwnwnphgutbn)
Junwlgwynnpnipjwl gnigwuhutph gndwpny, 2pgwyu uhpwywjnph
huwdwp (Ki):

. f[fwhnuutbph pwnwnphguGph gwuyp W nphwug pwuwywywl

wwnpnituwyncpjntup hwuwnwunyned GU puwn Guuyhu hnedph
pwnwnpnLpjwu W npw ytpwdpwydwl inGhuuninghwywu wypngGulbph
ywd phdhwywu pwlwlywywl wuwihgh wnpnntupubph:

. f[fwhnuh pwnwnphgh Junwuqwynpnipjwl wuinhwuh gnigwuh2n (Ki)

huwdwpyyned £, npnwbiu pwhnuh pwnwnnphgutph Ynugbuunpwghwutph
(Ci) . 2ppwyw dhpwdwynh hwdwp npw yunwugwynpnipjwu wunhdwlh
gnpowygh (Wi) hwpwpbpnip)ncu:

. Sppwyw Uhgwywynh hwdwn pwihnuh pwnwnnphgh yunwugqwynpnipjul

wuwnhowuh gnpdéwyhgp pwihnuh pwnwnphgh pwbwyhu pyuwuwtu
hwwuwp wywjdwlwywu gnigwuh? £, nnhg gwén wndbph nbwpnid
pPwhnlp 2ppwlw Uhpwywjnph ypw pwgwuwyuwl wgnbgnipjnLl ¢h
ennunwd: Sppwlyw dhpwywjph hwdwp pwthnuh pwnwnnhgh
Junwlugwynpnipjwlu wunhdwuh gnpéwygh swithdwu Jhwynpp
wwjdwuwywunptu punncuynd £ npwbu Ug/yg:

. Cppwyw dhpwdwinh hwdwp pwhnuh punwnphgh unwugwynpnipjwu

wuwnhbwuh gnpéwygh npndwl hwdwp pun pwhnuh JnLphwpwlgnLp
pwnwnnhgsh hwuwnnwunyned GU tnwpptp puwlywu dhpwdwjpGpnd
2npww Jhepwdwjnh hwdwn npwug yunwugwynpnipjwl hGunlyw
wuwnhéwuutnp.

[GwihnUh pwnwnnphgh [Gwihnuh pwnwnphzh yunwlgwynpnipwl wuwn|
Junwlugwynnpnrpjwl Jdhowduwinh hwdwn™ puwn jnLpupwlgnpn puunuin
wnwUuwhu gnrgwuhubnp 1 2 3

URUh1 (URY2), Ug/ya <1 1-10 10.1-100
Jduinwlugwynnpnipjwl nwun 1 2 3

hnnnwd

Ufduye (URU, UWUUU) da/| <0.01 0.01-0.1 0.11-1
SuntGuwywu - pudGnL gpnid 1 2 3
Juwuquwynpnipjwl nwun

Ufdua.uin. (UUUU), Ug/| <0.001 0.001-0.1 0.011-0.1
Quuwpnbwywu bwywunwyny 1 2 3
ogunwagnpdéynn opnd

Juwuquwynpnipjwl nwun

Uud.o.(ULYw.J,UUUU) dg/u3 <0.01 0.01-0.1 0.11-1
Jduinwlugwynnpnipjwl nwun 1 2 3
JpUninpunwjhu onnwd

Uduu.J. (URU, U@M), ug/yqg <0.01 0.01-1 1.1-10

lg (S, Jg//UfBduUg, Uqg.|)3 >5 5-2 1.9-1

lg (Chwq, dg/J3/UfdYUw.q) >5 5-2 1.9-1

lg (Chwq, Jdg/J3/Ufdud.o juwd >7 7-3.9 3.8-1.6
Ubw.J)

lg Kow (oywnwuni/9nLp) >4 4-2 1.9-0

LD50 da/ya <15 15-150 151-5000



15. LC50 Jqg/J3 <500 500-5000 5001-50000
16. LC50 ¢n., Ua/|/960. <1 1-5 5.1-100

17. UN=uUNn5/[LM 100% <0.1 0.01-1.0 1.0-10

18. LUwnLuncpjnlup Unwdb| JduinwugwynnpnipjUpunnwnpwlph

(Yspwwthnhunipyntup 2npww  pnLtbwynp w wl wy| wnwyewgntup,
dhowdwynncd) punwnpwuph sgwthwuhouGnny nph pnlunctbwyn
wnwyewgntd wnwyb| LpjnLup Unwn £
n, wn pUYntd wpunwhwjnywd Giuljnph pnLun
odinywé unp ubpgnpénipejntl Luwynipjwln
hwuwunynrpjntuntutignn
utpnd ywd  wpunwnpwlph
htnwynp ht wnwywgnLdp
nlewlplbpn
Y
19. LUEUUwWYNnLLINwynLd (Junppnp Upunwhwynyd Uncinwynd Jh - Uncnnwiyned
ubunwjhu 2npwjnLy) wo pwuh onwyutiphg
ynrunwynwd onwyubpnud Jdayncd
FNINN
onwyutpnud
Fuw| 1 2 3

9. Unylu Ywnagh 8-nn YGuinnd oguinwgnnpdywd hwwwynedutbpp ptpngwé Gu

wrnynLtuwy 1-nud:

ufau, (da/yq)
URY
U\, (Ua/y)

UfeU
uuuu
Ur&qb.m. (uq-/l_)

URYU,,. (Ja/u?)
Ur&qw.u. (Uq/d3)
URU, 4 (Ug/u?)
UM

UM

S (da/|)

Chug(Ug/U?)
Kow

Unynruwy 1.
Cwwwynudubph gwuy

Znnnud UjnLph uwhdwlUwjhU pnyjwunptih ynugGuunpwghw
Ununwynp pnywwnpbih ynugbunpwghw
SuntGuwlywu-fudGinL W yndnctuw Yuguwnuwjhu gnpogunwgnné
opjGywnutnh gnnud UynLpeh uwhdwUwjhu pnyjwwnnbh ynugtl
Ununwdnp pnyjwwnnbih dwwnpnuwy

UgntgniLpjwlu dntnwynn wuyunwug Jwlywnnwy
QUUWNUINGuwywu LpwluwynLpjwl gnpwjihu opjGywnutnh gnn
uwhdwUwjhU pnylwwnnbh ynugGuunpwghw
Puwlywywyntph dpuninpunuwjhu onnwd UjnLph UhghUu opuwiluul
pnywwnnpbih ynugbunpwghw

Puwlywywjntph dpuninpunuwjihu onnwd UjnLph Jhwujuwg wnt
uwhdwUwjhU pnylwwnnbh ynugGuunpwghw
U2huwuinwupwihUu gnunne onnud Uyntph Jhwudwag wnwybjuic
pnywwnnpbih ynugbunpwghw

Unwytjwagnyl pnyjwunptih ywpntuwynpynil
Unwybjwagnylu pnyjwwunptih dwwpnuwy

@wihnuh pwnwnnhsh (UnLph) [NWGhnLinLtup 9nnwd 20°C-ni
UjnLeh hwagbgunn ynugEuinpwghwU onntd 20°C-nwd W Unnput
OywnwunyonLp hwdwywnagnid 20°C-nLd pw2budwl gnpdwyp
Pwnwnphgsh UhghU dwhuwgnt swhwpwuwyp”™ wpunwhwjny



Lpso (Ua/la) dhihapwultpny 1 4g Yeunwlh pwzh Whwndwdp, npp pbpni
yeunwuhutph 50%-h Jwhywu Jhwugwdjw UbppGpwuwjhu
nGwpncd



LD, (Ua/yq)

LCso (Ug/U®)

UN=RYN5/@RN
LC52™; (Ug/|/963)

RUN5
[@em
U4 . (Ug/yq)

Pwnwnnhgsh dUnohu dwhwgnt swuthwpwluwyp™ wpunwhwjny
Jdhihapwdubpny 1yag yGunwuh pwh uywwundwdp, npp pGpnu
yGunwuhutph 50%-h Jwhywu Jhwuqwdjw Jdwayhu pubihu
Jhwulbwlywluwgywd ywjdwuubpnd

Ujnph dhohU dwhwgnt YynugGuuinpwghw, npp pGpned £ thnne
yeunwuhutph 50%-h Jwhywu huhwjwghnu dwuwuwwnphny’
nGwpnwd” Jhwulwwlwgywd ywjdwuubpned
UGLuwpwlUwywu nnpnhnd (nhuhdhwgned)

Ujneh dhohU dwhwgnt YnugGUuuinpuwghwU gnnid, npp pGnpnt
snwjhu yGunwuhutph 50%-h dwhywu (ophuwl) ayutph 96
(dpywdéuh YEGUuwpwlwwl wwhwlupwny

[pywduh phdhwlwu wywhuwlswny

Uuunwdptppnd Ujniph uwhdwlUwjhU pnyjwwnpbih ynugbut

10. Wi-h hwdwnpyh hwdwp ogunwgnnpéynn gnigwuhuGph gwuynwd
UuGpwnynwd £ nbnGywunynipjwl wuwwhnydwl gnigwlh2p’ 2npgwiyw
dhpwiqwjph hwdwp pwihnUutph pwnwnphgutnh Junwuguwynpnipjwu
wuwnhbwuh wnwebwjhu gnigwuh2h yGpwptnjw nGntywunynipjwu
pwgwyuwjnLpjwl hwdwndwl bwywwnwyny:

11. StnGywuwnynrpjwl wwwhnydwu gnrgwuh2p hwpwnyyned £
hwuwnwwunywé gnigwuhputph phdp (n) 12-h pwdwubind (N 2ppwiyw
Uhgwdwjph hwdwp pwihnuutph pwnwnphzutinh wnwdtl Yunlnn,
Junwlugwynpnrpjwl wnwelbwjhu gnrgwuhutbph pwuwyu E):

12. Pwitpp UGpywywgynud Gu tnenGYwwnynLpjwl wwwhnddwu thnthnpudwU
hGunlyw| inhpnyputnny.

StnGywwnynipjwl wuwwhnydwl thnthnpuncgjwl inhpnypUtp (n/N)  Pwy

0.5-0.7 (n=6-8)
0.71-0.9 (n=9-10)

>0.9 (n>11)

13. Cuwn pwhnuh pwnwnphgutiph™ 2pgwyw Jhpwdwjnph hwdwn
Junwlugwynpnipjwl wunhdwuluGph, nwnpptnp puwywlu dhywdwjpGpnud
hwpwpGpwywu yunwugqwynpnipjwl gnigwlh2p (pgwlw dhpwdwiph
hwdwnp (X;)) hwadwpyyned £ npwtu pninp wywpwdJdGunptph gnedwpuwghlu
pwitph WL wn ywpwdGunpGph pwuwyh hwpwptpnipyniu:

14. W; gnpéwyhgp hwwnyyned £ hGunlyw| pwbwaltnhg Jtyny.



hwdwnp

hwdwnp

Npwnkn Z, = 4 X/3 - 1/3

4-4/ 7,

Z;.

2+ 4/(6-2)

4 < Z; <5 hwdwn

15. dnwlqwynp pwihnuutph wnwyb] nmwpwoéywéd pwnwnnphgubnh hwdwn
W, gnpdbwyhgutpp ptpdwé G wrynLuwy 2-nLd:

UrynLuwy 2.

Cppgwlyw Jhgwywyph hwdwn pwithnup pwnwnnhgzh yunwluquwynpnipjwu
wuwinhbwuh gnpéwyhgp pwihnuubph wnwudhu pwnwnphsuGph hwdwn

Pwnuwnnphgh wudwuncdp

Uinnhu

PEUQ (w)whptu

PLuqgn|
ZGpuwpnpptuqgn|

2-4 nhuhunpndbtiun|

T (n)pniphidbunwiwn
“thopuhulbn
Thpnpwnnwtu
YhdGphdunuwiwmn
Thpinpdtung
YhpinpnhdtuhGnpinpEpwlu
bwnJdhnd

Lhunwu

Uwlugwlu

Mnhua

uyuntkn

Lwypwlhu

Lhybi
N-Uhunpngnnhdtuhjwdhu
MEUnwp|npphdtuhutn
MGUnwp|NpdLUn|
Uunhy

Uwnpnughnud

Updwp

bwwwn

Xi

1,857
1,6
2,125
2,166
1,5

1,4
2,2
2,166
1,5

1,42
2,25
2,30
2,17
1,58
2,285
1,83
2,8
1,6
1,66
1,25
2,86
2,14
1,46

Zi

2,14
1,8
2,5
2,55
1,66
2,33
1,533
2,66
2,555
1,66
2,33
1,56
2,66
2,37
2,56
1,77
2,714
2,11
3,4
1,8
1,88
1,33
3,47
2,52
1,61

Lg Wi

2,14
1,778
2,5
2,55
1,66
2,33
1,391
2,66
2,555
1,66
2,33
1,43
2,66
2,73
2,56
1,74
2,714
2,11
3,4
1,778
1,88
1,00
3,47
2,52
1,52



SGunpwphpEpwl 2,4 2,866 2,866

SninLny 2,5 3 3
Enpinppbuqgn 2,33 2,77 2,77
dtun| 2 2,33 2,33
dnLpwuilbp 2,166 2,55 2,55
LInnndnpd 2 2,333 2,333
ennd 1,75 2,00 2,00
Shuy 2,25 2,67 2,67
ErhiptUgn| 2,286 2,714 2,714

16. @wihnuh pwnwnnphgsh™ 2npwyw Jhowyuwjnh hwdwn Junwuqwuynpnipjuwl
wuwnhbwuh gnigwuh2n K, hwdwnpyyned £ hGuinlyw) pwuwaliny

Ki = Ci /Wl
npuntbin

G - Jnwugquwynnp pwihnunwd i-nn pwnwnphgh YnugGunpwghwu (da/yg
pwhnuh)

W; - 2ngww dvhgwidwjnh hwdwn yunwlguwynp pwthnuh i-nn pwnwnnhgh
Juwugwynnpnipjwl wuwnhtwUuh gnpdwyhg (da/yq)

npunbin

K -2ppwyw dhpwdwinh hwdwp pwhnuh Junwugqwynpnipjwl wuwnnhGwlh
gnLgwuhy,

........ Kn -2ngwlw dhpwydwiph hwdwp pwthnuh wnwusdhu
pwnwnphsuGph Junwugwynpnipjwl wunhéwultbnh gnigwuhubpn:

17. Quwpdwnyuwjhu Jtpnnny pwihnuutph™ yunnwugwynpnipjwl nwuhlu
nwub|p, pun 2newlw vhpwdwjnh hwdwnp pwhnuh Junwugqwynpnipjuwl
wuwnhbwuh gngwuh2h, hpwywluwgynid £ hwdwéawju hGuinlywg

wrnynLuwyh.
([dwihnuh Junwugqwynnpnipjwl Cnewyw Jhpwdwinh hwdwp pwihnuh
Junwlugwynpnipjwlu wunhdwup (K)
nwup
| 10° = K > 10*
1l 10* = K > 10°
1] 10° = K > 10°
\Y 10°= K > 10
\Y, K=10

18. fwhnuutph” 2ppwyw vhpwywyph hwdwp yunnwugqwynpnipjwl nwuhlu



nwub|nt thnpéwnpwnpwywu dGpnnp hpwwluwgynid £ Jwubwaghunwgywé
(wpnpwwnnphwuGnpned:
19. onpowpwpwywl JGpnnu ognwagnnéyncd L.

1) hwpdwpywjhu dbGpnnnyd nnn2dwé pwthnuutpnh yunwugwynpnipjwl 5-nn
nwup hwuwnwwnbine hwdwn,

2) pwhnuutph Junwugwynpnipjwl nwul npn2tGihu, Gpp nphwug pwuwyuwywl
W npwlwywu Ywagdp wuhuwnp E npnt,

3) 2whwanpaghn Ynndh hwayhu W guwuyncpjwdp pwihnuutph
Juwugwynpnipjwlu nwup éo2nGint nGwpnd™ npp unwgyt] £ pun hwdqwpyuwjhu
JGpnnh:
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1. cCL'RULNFe A rnr3eLer

1. Cuntppogunwagnpédwl pwhnuutph (wjuncthGwn® pwthnuubn) opjGlywp
nwuwywnpgyned £ npwtiu «U» Juunbgnphwjh opjGywn, Gpb npw
Yuwnnigywodpwjihu wdpnnowuwuntpjwl fuwpundwU wpnynctupnid Gnuwid
thintgdwt Yuwd inGhubhjwywUu wuyunwlugnipjwl ywunuutbph W Unpdtphp
huwpundwdp hpwwuwgywéd 2whwagnpédwl (wjunthGun™ ng 6howin
2whwagnpénid) hGinlewupubpp ywpdwdwdytGun wd Gpuwpwdwdybun
wwwagwjnd ywnpnn GU hwugbgub

e Ywluph Yynpuuinh wudhuntih hwjwuwlywunLpjwl,

e Jwpnnnt wnnnontpjwl Ujwwundwdp |nLpg yunwlagh,

e op)GYwnh 2ppwuncd EYniNnghwywu hpwyhéwyh wunwnatbihnptu Yuwd
huhuwn puwpundwiu:



. f[dwhnuubiph opjGYunp nwuwywnpagyned £ «WU» Juwnbgnphwjh hGuinljwih

hhdwu ypw’

thingnd” yuwywd unnigwédpwjht wluwppnipjwl Ywd ng 6hown
2whwagnpédwl hGuw,

Junwugwynp pwihnuutph puwnwnpncpincup,

Juwluqgwynp Unptbnh pwnwnpnipjniun:

. f[fwhnuutph opjGYunnlu pun yunwlugquwynnpnipjwl Ywwntgnphwyjh

nwuwyuwnpgbhu nhinwnyyned Gu unyu Ywnpgh 2-nn yGuinnwd Updwd pninn
GpGp wwpwdGunpbnp:

. Gt opjtyunp hwdwnynud £ «U» uuintgnphwjh opjtGywn, hhdudtind 4yGpp

UpJwéd wwnpwdbuinptphg nplk JGUh ypw, www opjGYunh punhwuncp
nwuwluwnpgnudp «U» uwwnbgnphwih £ W Jjnwu Gpyne wwpwdGunntbpnp
nhunwnpyGint wuhpwdbwnnienlu Yuw:

5.6pt6 Gptp wwpwdbunptphg ng UGYUp ¢h hwugbgunwd «U» uwnGgnphwyjh
nwuwyuwnpgdwl, www opjGynh punhwuncp nwuwlwnpagnedu «UW» Yuwunbgnnphwjh

zt:

10.

11.

. huGpun pwihnuutp ywd sgwununnuinjwd hnn wywnntuwynn opjGyuinutnpp

hwdwpn yhpwnbh £ dhwju wnweht wwpwdGunnpp (hincgned” uwwd
Yuwnnigywépwjhu wdpnnewwuntpjwl fuwpundwl hGun):

. YU opjyuinutph hwdwpn, nnnup hhduwyuwunwd rnwlugwynp pwthnulubp

GU wwpnuwyned, Gpypnpn ywpwdGunpp Ywpnn £ nunhn Y6pwny
hwugbigut| «U» Juwuntgnphwjh nwuwywpgdwu:

. OpjYuinh uGpYwywgpwé ynntughw| yunwuagp Ywnpnn £ thnthnpuncpjwu

GupwnyytG 2whwagnnpéddwl W hwydwl dhole puyuwéd
dwdwuwywhwwunywoénid: LGinlbwpwp nwuwlywpgdwl yGpwuwjnwd
wbwp £ hpwywluwgyh opjayunh 2whwgnpédwt wjwpunh dwdwuwy, Gpb
ng wyGh ywn:

UUNNFSYWBLUIPL WUANIAUYULNFMER3UWL lWdluSUUWL YUU N XhTS
cuuanrouvuts ur3nruenru UNUWaUsSUs oLNF2UUL <ESeduLeLerr
Jdru <hULYUS HYdudyurentru

. Gpb pwhnuutph opjGYuinh uwnnigywdpwihu wdpnnewwuntpjwlu

puwpuindwlu wpnynitupnud Gnwd thintgnedp, wulywhu opjGyunh inGuwyhg,
Ywpnn E hwugbgub| |nLpg yunwugutph dwnpnne wnnngnipjwu huwudwn
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