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OBLME NONOXEHUA

B ycroBusix NOCTOAAHHO HapacTaioLLero aHTponoreHHOro 3arpsA3HeHus UCTOYHWUKOB BO-
AocHabxeHuss obecnevyeHne 6esonacHocTy n 6e3BpeAHOCTU NUTbEBOW BOAbLI, NocTasnsie-
MOA HaceneHulo NpeanpUMATUAMU BofOCHabXeHUs, B 3HaAUUTENbHOW Mepe 3aBUCUT OT
NONHOTHI, OCTOBEPHOCTU U OMepaTMBHOCTU KOHTPONA KayecTsa BOAbl BO BCEX TeXHOMo-
rMYEecKUX 3BEHbAX CUCTEMbI: B KOHTPOSbHLIX CTBOpax BoAHbIX o6bekToB, B MecTax BOAO-
3abopoBs, B EMKOCTAX YUCTOW BOAbI Nocne ee o4ncTku U obessapaxuBaHus, 8 pacnpeae-
nUTenLHOW BOAONPOBOAHOW ceTu y noTpebuteneil. pu 3TOM YMCNO HOPMUPYeMbIX U
KOHTPONUpYEeMbIX NapaMeTpoB KayecTBa, B COBOKYMHOCTU onpegensiowmnx 6esonacHocTs
u 633Bpe,QHOCTb BOAbI, yBENNYUNOCH 3a nocriegHee gecsTtunetve Sonee, YeM B ABa paaa
W B COOTBETCTBMM C pekoMeHfjayuwsmu BcemupHoit OpraHusauywmm 3apasooxpaHeHust
(BOB) simovaeT 6onee 100 HopMaTuBoB. Bbicokas TOKCUYHOCTb U COOTBETCTBEHHO HWU3-
Kue 3HauyeHus npefaenbHo-A0MNYCTUMBIX KoHueHTpauui (MOK) ans psaa TAXenbix Metan-
‘NoB U GONbLUMHCTBA OpraHUYEcKUX TOKCMKAHTOB CYLLECTBEHHO YCAOXHAIOT npoueaypb!
aHanMTU4YEecKoro XMMUYECKoro KOHTpossi, TpebyoT npogonXuTenbHOro BpeMeHU U BEChb-
Ma 3HauMTenbHbIX MarepuanbHbix 3aTpaT Ha nNpoBefeHne KOMNSIEKCHOro KOHTPOSA Kave-
crea Bogbl. Kpome Toro, nposeaeHvie Aaxe NosnHoro aHanuaa kayecrsa BOAbI MO BCEM YC-
TaHOBNEHHLIM B HOPMAaTUBHBLIX AOKYMEHTax WHAMBMAYalbHLIM MokasarensM He fJaer
BO3MOXHOCTbL onpefesiuTb UX KOMMNNEeKcHoe Bo3jeilcTBMe HA OpraHu3Mm YesnoBeka, a nNpu-
HATWE CUCTeMbli CYMMUPOBaHWA OTHOCUTENIbHBIX KOHLEHTpauul He oTpaxaeT B NOMHOW
Mepe MexaHW3M COBOKYMHOro BO3[eiCTBUA TOKCUKAHTOB Ha CTeneHb onacHocTu notpeb-
NAEMOW 4YeNnoBeKOM BOAbI.

B cBfian ¢ 3TUM Hapsiay ¢ TPaAMUMOHHLIMU METOAaMKU AR KOHTPONsA KayecTsa BoAbl B
cUCTEMAaxX XO3AUCTBEHHO-MIUTLEBOro BOAOCHAbXKEeHMA MOryT NPUMeHATLCA MeToabl Guona-
rMYecKoro TeCTUPOBaHMSA, OCHOBAHHbLIS Ha OLeHKe CTereHy ONacHOCTM BuAbl UCTOUHMKNS
BoflocHabXeHust U NUTbeBOl BOALI NY pPeakyny ciieyransHo NOAFOTOBNEHHbIX XUBbIX Op-
raHW3MOB-TEeCT-00beKTOB.

OcobeHHocTb uHbopMaLuK, rostyd4aeMoil ¢ NOMOLLbIO METOAOB GuoTecTUpoBaHuA,
COCTOMT B UHTErpanbHOM XapaKkrepe BOCHPUATUSA U OTPaKeHUA BCEeX TOKCUMECKMX BO3-
AeicTBuid, 06ycNOBMEHHBIX COBOKYMHOCTLIO COAEpXalUXCH B BOAE TOKCUKAHTOB M KOM-
nnNeKcHbix pakTopoB UX COBMECTHOrC NPUCYTCTBUA.

Mpu aToM npuMeHeHne pas3nMyHbIX METOA0B GuoTecTUpoBaHUA AOMKHO GbiTb orpaHu-
YeHo onpeaeneHHbIMKU YCNOBUAMUN B OTHOLUEHUM Liene KoHTponsi, Mecta otbopa npob6
BOAb!, CTereHn onepaTuBHOCTU W T.N., B 3aBUCUMOCTK OT cneynduyecknx xapakrepucTnk
KaX[0ro KOHKpeTHOro MetoAa. BoaMoxHO KOMrJieKcCHoe ucnofib3oBaHue pas3nuyHbix Guo-
TecToB, B3auMHO RONOSHAIOWMNX APYr Apyra no Y4yBCTBUTENbHOCTU K pasfinyHbiM rpynnam
TOKCUKaHTOB.

Bo Bcex cnyyasix ucnonb3osaHue METOAOB GMOTECTMPOBaAHWUS HEe MOXET 3aMEHWUTb
aHaNUTUYECKU OUSUKO-XMMUYECKUIA KOHTPONb, YCTaHOBIIEHHBI AEUCTBYIOLMMN HOpMa-
TUBHBLIMU JOKyMEHTaMu, ofHaKo GUOTeCcTbl MOTYT CyLeCTBEHHO AOMONHUTL ero pesynbTa-
Tbl OL@HKOW KOMMNNEKCHOro BO3AECTBUS COAEePXalMXCsi B BOAE TOKCUKAHTOB, NOBLICUTH
ornepaTUBHOCTb OBHapyXeHUs1 onacHbiX ypOBHEN 3arpsaHEHUs UCTOYHUKOB NUTLEBOTO BO-
AocHabXeHuUs ANA NPUHATUS IKCTPEHHLIX MEpP Mo BBOAY Pe3ePBHbIX MOLYHOCTEN OYUCTKW
Wnu npepynpexaeHus notpebureneid, a Takke B page cryyae No3sBoNUTh yBEAUUUTL Me-
puoaudHocTb oTbopa Npo6 Anst BU3NKO-XUMUYECKOTO KOHTPOSIA ¥ COOTBETCTBEHHO CHU-
3UTb 3aTpaTbl Ha KOHTPONb NpU NoATBEPXAaeMoM GuoTecTamMy coxpaHeHun CTabuibHbIX
noxasarenei ypoBHsa 6esonacHocTy UCXOAHOW BOAEI B UCTOUHMKE BOAOCHabXeHUA.

Hacrosimii flokymeHT ycraHasnusaeT obujMe meToguyeckue pekoMeHgauuu no npu-
MEHEHUIO pasnNuyYHbIX METOA0B GUOTECTUPOBaHUSA B LIEHTPANIM3OBaHHbLIX CUCTEMaXx XO3Al-
CTBEHHO-NUTLEBOro BoJOCHabXeHUs ANs pelueHUst KOHKPEeTHBIX 3agay Mo KOHTPONIo Kauye-
cTBa BOAbl B WUCTOYHUKAX BOJOCHAbXeHNs U OuUUIEHHOW BOAbI, NofasaeMoun



nOTpeﬁm'enﬂM B coveTaHun ¢ TpaguiuoHHbiIMU MeToZaMun cbmuko-xmmnqecxoro KOHTpPO-
na.

MeTogauyeckve pekoMeHAauuu npegHasHaveHbl ANR UCNOMNb3OBaHUA MpeAnpPUATUAMA
BogiocHabXenna U BOJOOTBEASHNA B LieNAX COBEPLUSHCTBOBAHWA CUCTEM KOHTPOSIA Kave-
CTBa BO/bl, NOBLILLEHVS ero HageXHOCTU U ONepaTMBHOCTK, @ Taloke MOryT GbiTh UCNONb-
30BaHbl opraHamu MockomcaHanuaHagaopa Poccun nNpy  BbINONHEHWW HaA30PHLIX (YHK-
UuiA 3a Ka4ecTBOM BOAbI UCTOYHWUKOB BOAOCHAOXKEHUA M KavecTBOM NUTbLEBOW BOALI ANA
MoBbILUEHUA AOCTOBEPHOCTU oueHku GeaonacHocTu (6e3BpeRHOCTY) KOHTPONUPYEeMOW BO-
Abl B OTHOLLEHUM KOMMJIEKCHOTO BO3/1efiCTBUA HaXOAALLMXCS B HEW TOKCMKaHTOB.

XAPAKTEPUCTUKA METOLOB BMOTECTUPOBAHUA, UCTTONB3YEMbIX
ANA KOHTPONA KAYECTBA BO[lbl B CUCTEMAX XO3ANCTBEHHO-
NMATBEBOIO BOQOCHABXEHUA

OCHOBHbIMK XapaKkTepucTUukamMu MeTofoB GuoTecTupoBaHus, onpeaensiowMy Lenu u
YCNOBUSI UX BO3MOXHOFO MCNOMb3OBAHUA B CUCTEMaX XO3AWCTBEHHO-NUTLEBOrO BOARO-
cHabxeHus, ABNAIOTCA:

- BuA TecT-00beKTa;

— KOHTpOnupyembiii napameTp TecT-o6bekra (TecT-peakyus);
npoueAypbl UsMEepeHUs TecT-peakuyuu;

OleHOYHbIe HOpMaTMBLI ANSA  onpefeneHust CTeneHW OnacHOCTU KOHTPOJIMPYEMOW
cpeabl (BoAbl) ANA YenoBeka No 3amepeHHbIM NapamMeTpaMm TecT-peaxLui.

B kayecTBe TecT-06bEKTOB B COBPEMEHHLIX MeToAax SuoTecTUpoBaHUA ANs KOHTPONs
BesonacHocTy (6esspegHocTU) BoAbl MOTYT ObiTb UCMONb30OBaHb! pbibbl, pakoobpa3sHbie
(nadbtum ¥ ap.), nHdpysopum, sapofbilieBbie OpraHuaMbl, BOAOPOCHK, depMeHThl, Bakre-
puv 1 ap.

OcHoBHble TpeboBaHUSA K TecT-06beKTaM COCTHAT B UX AOCTYNHOCTH, NpocToTe U yao6-
CTBE KyNbTUBUPOBAHHS UM XPAHEHWS ANA UCMONBL3CEAHUA, AGCTATOYHON YyBCTBUTENbHO-
CTU K COAEpPXaLMMCS B BOAE TOKCUKAHTAM, ONacHLIM ANs Yerncsexa.

Tecr-peakyus Tect-o6bexra Npu BO3AeCTBUM TOKCMKAHTOB WMNU apyrux Hebnaronpu-
ATHbIX haKTOpPOB OKpyXaloLeil cpefbl MoXeT . BolpaxaTbcs B rubenun Tecrt-obbekTos
(BLDKMBAEMOCTU), CHUKEHUN UHTEHCUBHOCTY PasMHOXEHUS, CHUXEHUW NOABUXHOCTU Unn
APYrUX NoBefeHYeCKUX XapakTepucTuK, TUNUYHLIX ANA AaHHOro TecT-o6bekTa, a Takke B
rogasneHun HeKoTopbix GUOXUMMYECKUX MpoLeccoB, NpoTeKkalomx B KrneTkax u dep-
MEHTHbIX cucTemax.

OcHoBHble TpeboBaHUs K TecT-peakuusm npu eeibope MeToaoB GuoTecTMpoBaHus Ans
NpaKkTU4YECKOro WUCNONb3OBaHWA COCTOAT B HanW4MKU SICHO BbIPaXEHHOW 3aBUCUMOCTU
huKcUpyeMbiX OTKNOHEHWIA OT HOPMbl OT KOHLEHTpayWiA TOKCUKaHTOB B BoAe, a Takke B
BO3MOXHOCTW HabniofeHus W perucTpayuu KoNMYecTBEHHLIX 3HaYeHWW TecT-peakiuuii c
HEOoBXOAUMOI TOYHOCTBIO W [OCTOBEPHOCTBIO NPW WCMOMNL30BaHWUU AOCTYNHBIX CPEACTB
KOHTPONSA.

OcHoBHble Tpe6oBaHUst K NpoLeaypam U3MepeHUs TeCT-peakuuid NpyU Ucnonb3oBaHum
MeToA0B BMOTecTUpOBaHWUA ANSA KOHTPONS KauyecTsa BOAbl B cucTemax BogocHabxeHus
COCTOSAT B BO3MOXHOCTW nonydeHus Tpebyemoro "oTknuka" Ha riosisnexue B BoAe onac-
HbIX TOKCMKAHTOB B MakcUMasbHO cXatbie cpoku. 370, Kak npasuno, TpebyeT ucnonb3so-
BaHUS cneyuanbHbIX KOHTPONWPYIOWMX YCTPOMCTB C 3fieMeHTaMy asToMaTusaumm, obec-
neuymsamwMn npeobpaszoBaHve pErUCTPUPYEMbIX TEeCcT-peakuyuwii B HOpMUpYeMbie
BEJIMYMHbLI XapaKTepUCTUK TOKCUYHOCTU BOAbI.

MeToabl 6uoTECTMPOBaHUSA, B KOTOPbIX NPOUEAYPbl U3MEPEHUA TecT-peakuun paccuyu-
TaHbl Ha AnuTenbHbId Nepuos HabnioAeHWUs, MOTyT HaiiTu orpaHudeHHoe NpumMeHeHve Ha
cragum obcnegoBaHuA U Bbibopa wucTouHuKa BogocHabxeHus ANs  XO33ACTBEHHO-
nuTbeBbIX Uene unu npu HabnogeHUM 3a UCTOYHUKaMW BOAOCHabXeHUs ¢ 3aBefloMO
cTabubHBIM Ka4ecTBOM BOAbI.

|



OueHoYHbIe HOpPMAaTUBLI NPY UCTONb30BaHUKM MeToAoB GuoTecTUpoBaHUA AOMKHbLI No-
3BOSIATL H& OCHOBE MOJYYEeHHbIX pe3yrnbTaToB 3aMepoB cAaenarb 3aK/ioyeHue o CTeneHu
onacHOCTW BoAbl U O MPUHATUM NPU NPEBLILLEHMM  [OMYCTUMBIX HOPM OMACHOCTW
(TOKCHYHOCTU) BoALl HEOBXOAUMBIX Mep NO NPEAOTBPALLEHUIO BO3MOXHOA yrposbl 340po-
Bblo HaceneHus, notpebnsioujero NUTLEBYIO BOAY W3 AaHHOIK CUCTEMbl BOAOCHabXeHUs.

B HacTosiLlee BpeMs B LEACTBYIOWMX HOPMaTUBHBIX AOKYMEHTax OTCYTCTBYHOT YyTBep-
X[ EeHHbie HOPMUPOBaHHLIE BENWUYMHbBI MPeAeNbEHO-JONYCTUMBIX KOMMANEKCHBLIX TOKCUUECKUX
BO3/1@iCTBUIA, M3MEPSIeMBIX € MOMOLLbIO MeTof0B BMOTEeCTUPOBaHMS.

B cBA3X C 3TUM ANA KaX[Oro KOHKPETHoro metroaa GuorecTupoBaHW| B pesynbrare
cneymanbHbIX WCCef0BaHUiA yCTaHaBNMBaOT KOPPensuuoHHbIe CBS3N DUKCUPYEMbIX
3Ha4eHUii TecT-peakyii ¢ BO3MOXHbIM TOKCUHECKUM BO3AEHCTBMEM Ha TeMNOKPOBHbIX Xu-
BOTHBIX UIK € KOHUEHTPaLWUAMWU KOHKPETHBIX TOKCUKaHTOB W Ha 3TOM OCHOBaHUW BBOASRT
onpeferneHHbie OLEeHOYHbIe 3HauyeHWs cTeneHu TOKCUYHOCTU (OMacHOCTU) KOHTponupye-
MO BOALI B 3aBUCUMOCTU OT hUKCHpYEMBIX pe3ynbLTaToB Uu3amMepeHuid npu 6uorectuposa-
HUK.

MNpun aTom cnegyeT UMeTb B BMAY, YTO 3TU OLEHOYHbIE 3HAYEHUS He ABNSIOTCA KpuTe-
pusMU onacHocTU unv 6e3onacHoCcT BOAbI NPpW UCNONb3OBAHWN e YeNOBEeKOM ANA MUTh-
eBbIX Ueseii B TeyeHue ANUTENbLHOro BpeMeHW; OHW MOTYT TONbKO yKasbiBaTb Ha BEposiT-
HOCTb Hanu4YuA WAW OTCYTCTBMA B BOfleé oOnacHbiX KOHUEHTpauuiA ToKCcUYeCKUX
3arpsisHEeHUA, YTO AOIMKHO MOATBEPXAATLCA pe3ynbTaTaMu COOTBETCTBYIOLLEro XUMuye-
CKOro KOHTPONS, Ha OCHOBaHWW KoToporo ¢ ydeTtomM Aeifctayloumx MOK genaerca saxnio-
YeHUe O COOTBETCTBWM NTLEBOI BOAbl YCTaHOBNEHHLIM TpeGoBaHUaM 1 ee NpUrogHoCTH
ANA UCNonb30BaHUA NI0ALMMU.

BmecTe ¢ TeM, B CpaBHWUTENLHOM fNaHe rpu ouyeHKe, HanpUMep, pasiyHbLIX TEXHON0-
Mk ouncTkM BoAbl, oBecneunBaioLX ee COOTBETCTBUE HOPMaTMBHLIM TpeboBaHusM no
OTAEeNbHLIM BUAEM TOKCUKaHTOB, NpeariouTeke JOMKHO OTAaBaTbhCs! TEM METOAaM, KoTo-
pble obecneunBaroT 6onee BbICOKWIA ypoBeHb Ge3onacHOCTW, onpejenseMblii MeTogamMu
6uotecTupoBaHus.

B Tabnuue 1 npusegeHbl 0OCHOBHbIE XapakrepuUcTUkM MeTOA0B GUOTECTUPOBaHUA, pe-
KOMeHAYyeMbIX AJIS UCMOSIb30BaHUs B LieNIsiX KOHTPONS KaYecTBa BOAbLI B cUCTeMax XO3Aii-
CTBEHHO-NUTbEeBOro BogocHabxeHus. OnucaHve METOL0B NPUBEAEHO B CNPaABOYHLIX NpU-
JIOXEHUsIX, HyMepaLus KOTOpbiX COOTBETCTBYET HOMepaM TecT-o06bekToB B Tabnuye 1.

Tabnuya 1
TecTt-06beKT TecT-peakyus Cnocob namepeHns TecT- Hopmatus (MHAEKC TOKCUUHOCTW)
peakuuu
1.Knerounsii WsmeHenue noka- |Mopcuer yucna pnykryayuit Honyctumsie sHaueHnA uHaexca
TecT-06beKT saTeriedl NoABUK- | UHTEHCMBHOCTU PACCEAHHOrO | TOKCMMHOCTH It (oTHOWeHMe onpe-
(rpaHynupoBaH- |HOCT! TecT- MaNy4YeHUs, BLISBAHHOTO NPOXO- | AeNsieMbiX 3HAUYEHWA, xapakTepu-
Has cnepma obbekTa KAeHnem TecT-00bEKTa Yepes | 3yioljux NOABUXHOCTL TeCT-
6bika) onTr4ecknid 30N, C UCNONbL30- |0GBLEKTA B ONBITHOM U KOHTPOS1b-
BaHuem aBTOMaTU4eCKod KoH- |HOM pacTeopax): It=(70-130)%
TPONbLHOW CUCTEeMb!
2.Wndysopun  |Peaityus xemotak- |M3smepenue npuGopamm cepun | [JonycTuMeie 3HaueHUn nHaekca
napamMeyumn cuca - uucno uH- | "Buorectep” (Hanpumep, TOKCHYHOCTH T (AoNnycTMMAan cTe-
dy3sopuil, Hanpas- |"Buorectep-27), oBecneun- nexb 3arprAaHeHus). T=(0-0,25);
neHHo BaIOUIMIA PErUCTPaUVIO TECT- | BbICOKAR CTeneHb 3arpAaHeHus:
nepeMeLLaolUXCcA | peakynii ¢ sbigavelt faHHbix 8 | 750,71
B 30He aHanusa YCNOBHBIX e4UHULLAX TOKCUYHO-
cTH.
3.UHdysopun  |UameHeHune Bbdku- | BuayansHan oieHka (nogcyer) |OcTpoe ToKcuueckoe AeidcTBue-
TeTpaxumeHa- |BAGMOCTM U MHTEH- |nop mMuxkpocKkonom konudectsa |rmbGens 100% nuHdysopwid B Teve-
nepuopMUC  |CMBHOCTY pa3MHO- | TecT-oGLEKTOB \epe3 onpeae- |Hue 6vacos. XpoHuuecKoe TOKCH-
WKEHUA nexHble NPOMEXYTK BpeMeHU [Jeckoe gelicTBue Npy ko3 duuu-
(15muH, 1uac, 6uyac, 244aca, 48 |eHTe TokcuiHOCTH K (CHIDKEHKe
Yacos). uucna Tect-oGLeKToB Mo cpasHe-
HUIO € KOHTpOnem 3a 48 1yacoB.)
K<0,5 u K>1




Tecr-oGvext Tect-peaxuus Cnocol uamepeHun Tecr- HopmaTia (MHAEKC TOKCUNHOCTH)
peakuu
4 litamm Gax-  [Vsmerexne yposHs | Onpegenerne spemenn oGec- | [TpuUsHaK OTCYTCTBUR TOKCUHHOCTY -
Tepuit E-konnu | femaporeHasHol | LiBeynsaHins MeTUNeHOBOro- OTKIoHeHUe BpemeHu obecyseun-
AKTUBHOCTU MUKPO- | CMHErD, KaK KOCBEHHOIO NoKa- | BAHUR OT KOMTPONLHOA Npobki
opraHusmos 3areia aKTWBHOCTH hepMeHTa |MeHblue, Yem Ha 15%.
(nopasnenve ak-  |Aervaporesassl.
™B. pepmenTa)
5.PakocoGpas- |MameHeHue roka- |BusyanbHas oueHka (noacuéTt) |OcTpoe Tokcuueckoe AeiicTeue -
Hbie (AaHun, |[3aTenedl BbbxvBae- |konuvectea TecT-obbexros mbGenb Gonee 503 pakooGpasHbix
yenoadHuM) |mocTM M NnNogoBKu- |uepes onpepenetiie npoMe-  [3a 96 yacos. XpoHUUECcKoe TOKCU-
TOCTH XyTKi BpeMeHH B conocTasne- |ueckoe geiicteue - ocToBepHoe
HWN C KOHTPONbHLIMK NPpoGaMu. |CHIDKeHNE NO CPABHEHMIO C KOH-
Tponem TecT-o6LeKTos B TeyeHue
20 cyTok.
6.Bogopocn  [CHwkeHne uHTeH- | BusyansHas olleHka (nogever) |Mokasarvernb Tokcudeckoro gercr-
(cueHepecMye, |CMBHOCTH PasMHO- |MpPMPOCTa YMCHA KNETOK B CO-  |BUA - JOCTOBEPHOE CHXEHUE KO-
xnopenna) XeHuA (NpupocTa [ NocTasneHuu ¢ KOHTPOnsHeiM | 3dPuLineHTa NPUPOCT2 YMUCHna Kne-
KNEeToK BOROPOC- | OMNbiTOM. TOK 110 CPAaBHEHUIO C KOHTpOnem
ne’) yepes 96 yacos (0cTpoe ToKCHYe-
cxoe peiictene) n Yepes 14 cyrok
(xpoHudeckoe Tokcuueckoe AehcT-
Bue)
7.Puibbi (rynnu, |CHuxenne Bobku- | BuayanbHas ouedka (nogcver) |[OcTpoe Tokecuieckoe aeicTBue -
AaHuo) saemMocTh CpeAHero KonuuecTsa TecT- rubenu 50% w Gonee puib 3a 96
0oGbeKToB, BBDKMBLLIMX B TeCTU- |4acoB. XpoHuueckoe Tokcuieckoe
pyemoii Boae B corocTasneHun | Aeiictene - gocToBepHoe cHUXe-
C KOHTPONbHBLIM OMNBITOM Hue BbDKMBaEeMOCTU pbib 3a 30 cy-
TOK MO CPABHEHWIO C KOHTPOSIbHLIM
OMNbLITOM

Hapngy ¢ nepeuncneHdbivi B Tabnuue !, npaktudecroe npMMeHeHne L4NA OUeHKW Ka-
YecTsa BOAbl B CUCTEMAX XO3ANHCTBEHHO-NWTLEBOTO BOAGCHAOKEHUA HaXOAST cheyvans-
Hble MeToAbl, B YacTHOCTY, ANS onpefeneHus cyMMapHod MyTareHHol akTUBHOCTK ¢ UC-
nonb3oBaHneM OuonoruyeckMx TeCT-CUCTEM nocrne MNpoBeAEHUs COOTBETCTBYloWen
noarorosku. [pyu aKanusax NUTLEBOM BOALI Takas NoAroTOBKa BKIOYaeT ornepatun aKc-
TpakuMK, KOHLUEHTpUpOBaHUs 1 cTepunusalmuv. [Ins oyeHku MyrareHHoro rioteHuyuana no-
NyueHHbIX 3KCTpakToB Hambonee 4acro npuMeHsieTcs TecT Aiimca (canbMoHenna / Muk-
POCOMbI) ¥ TeCTbl Ha WHAYKUMIO LWTOrEHETUYECKUX HapylweHud (XpOMOCOMHbIE
abeppauumn, MUKposApa, CECTpUHCKME XpoMmaTufHbie oSMeHbl). OnucaHue yKasaHHbIX
npoueayp coAepXuTca B "MeToanyecknx ykasaHusiX Mo aKcrepuMeHTasibHoW oLeHKe cym-
MapHoOW MyTareHHOI# aKTUBHOCTW  3arpsisHeHWid Boagyxa u soabl” (MuHsgpas CCCP,
M.,1990). CnoxHocTb peanusaum ykasaHHblX MeToos obycnasnueaeT BO3MOXHOCTb MX
npuMeHeHus B cneyuanbHbix naboparopusix HUWU, umelowx Heobxopgumoe obopyposa-
Hue 1 kBanudbuyMpoBaHHLIA NepcoHarn.

B yacTHoCTH, yKazaHHbIe uccneaoBaHus cucTeMatmyecku nposogstea B HAW skonorun
YenoBeKa W rmreHsl okpyxatoLeit cpeabl UM, A.H.Cbicutia PAMH.

OBLWME NPABUNA NPUMEHEHUA METOIOB BUOTECTUPCBAHWUA OANA
KOHTPONA KAYECTBA BO/lbl B LLIEHTPANU3OBAHHBIX CUCTEMAX
XO3ANCTBEHHO-MUTHEBOIO BOOAOCHABXEHUA
KoHTponb kadecTsa BOAbl B LEHTPan#3oBaHHbIX CUCTEMax XO3AWCTBEHHO-MUTLEBOMO
BofiocHabXxeHust BkniovaeT oTbop U aHanus Npob BoAbl B CNEeAYIOLLMX OCHOBHbIX 3NeMEH-
Tax TeXHONOrM4YECKOW CXeMbi:
~ B UCTOYHUKe BofocHabxeHus nepen sogo3aabopom;
— Ha MNPOMEXYTOYHLIX CTafaMAX npoyecca BOAOMOArOTOBKU (TEXHOMOFUYECKUA KOH-
Tpons);
- B @MKOCTUW YncTOl BoAbl U (unu) U3 TpyBornpoBogoB nepes nojadeit B BOSOMNPOBOA-
HYI0 pacnpefenuTenbHyto CeTb,



- B BOAONPOBOAHOW CETU N3 pacnpenennTeribHbiX KONOHOK Uilli KpaHoB

Kpome Toro, 8 KpynHbix cUcTemax BogocHabXeHuna cunamu npeanpusitus soaocHabxe-
HUS NPOBOAUTCS KOHTPOMb NOBEPXHOCTHLIX UCTOMHWKOB BoAocHabxenus nytem oTBopa
npo€ B pasnudkbiXx “TBOPAX. Kak NPABUMIO, B NPeAENax 30HbI CAHUTAPHOW oXpaHbl.

C y4etom cneyndukn MeTofos DUMOTECTUPOBEHVS, CBR3EHHOW C YYBCTBUTENBHOCTLIO
BonbluMHCTBa TecT-06bEKTOB K Ae3unHderTanTam, UcCnonb3yemblM B npouecce Bo4onog-
roTCBKM, @ Takke ocoEeHHOCTE OTAerlbHbIX MEeTOAO0B BMOTecTMPOBaHUA B OTHOLLEHWUW
CPOKOB NONyYeHUs pe3yNnbTaToB (BO3MOXHOCTY peanniayum 3KCNpecc-KORTponsa) u cre-
MeHu YHUBEPCanbHOCTU NO BbIRBNEHWUIO PA3finuHbIX BUAOB TOKCUKAHTOB B Tabn.2 uanoxe-
Hbl PEKOMEHAELUN MO NPeanoYTUTEIbHOMY MCMONB3OBAHUIO pa3nnyHbiXx BULOB BuoTtecTos
OfiS KOHTDOMA KauyecTBa BOAbI B pasfivdkbiXx 0OBbEKTax v pasnituHbix KOHTPOSIbHBIX TOYKax
cucrem BofocHabxeHus.

Tabnuya 2

OB6beKT KOHTpOonA

KoHtTponbHble Touku

3afaqu, ANS pelleHws KOTopbIX peko-
MeHaYeTCs UCToNb308aTh MeToLLI 6uo-
TEeCTUPOBAHUSA

PekomeHgyembie meTo-
Rbl CuoTecTupoBaHus
(NN metogos no 1abn.1)

Boaa B hcTOUHNKE
BoaocHabxeHus

KoHTponbHble cTBO-
pul B Npeaenax 3oH
caHUTapHoOW OXpaHb:

1.MNoa BepXxaeHUe OTCYTCTBUR OCTPOIO
W XPOHAUECKOro TOKCUUECKOro AercTBust
COBOKYINHOCTU TOXCUKAHTOB. coaepxa-
WNXCH B BOJE UCTOUHMKA BogOCHAOXe-
HUA Npu BuIGope uctounuka no MTOCT
2761-84 v CanlluH 4630-88

3,57

To xe

To xe

2. HenpepbiBHbil onepaTWBHbIA
"ANApMKOATPONb” ANA CBOEBPEeMEeHHN-
ro oGHapyxerns BHe3anHoro nosene-
HWRA B8 UCTOUHUKE BogocHabxeHus onac-
HbiX KOHIjeHTpaumiA TOKCUKaHTOB,
Hanuuue KoTopeix TpebyeT NPUHATUA
cneLnansHbiX Mep No JoA0AHUTeNbHD-
MY XUMWMECKOMY KOHTPORIO, O~YCTKe
BOZbl U (MNK) NpeaynpexaeHnio Hace-
NEHWA,

1.2

To xe

To xe

3. Nepuogunuecinit KOHTPONE ANA onpe-
AeneHUs cTeneHy onacHOCTU Bogbl Mo
COBOKYNHOMY ASACTBUIO HaXOAAWUXCA
B HEW TOKCUKAHTOB.

To xe

aoHa eofosabopa

4. Henpepu!BHLIV onepaTuaHbi aBTo-
MaTU3NPOBaHHBIA "ANApM-KOHTPONL"

To xe

To xe

5. Nepuoauueckuit KOHTPONb ANA Noa-
TBEPXAEHUS COOTBETCTBUA UCXOAHON
BOAb! 0BWMM TpeBoBaHnAM GeaonacHo-
cTh

Mutberan Boaa

EMKOCTU YUCTOA BO-
BBl W KOHTPOnbHbIe
TOMKM Nepes BXOL0M
B CUCTEMY pacrpe-
AeneHus

6. Nepuognvecknii KOHTponb nocne
AexnopuposaHus rno obLemMy Tokcuye-
CKOMY AeiiCTBMIO TOKCUKAHTOB, KOTOpbie
MoryT o6pasoBsiBaTbCA B npouecce
OUKCTKM 1 oBe3zapaXusaHUs BOAb!
(NPOAYKTHI Ae3nHdeKLun - ranoreHop-
raHu4eckue coegvHeHus U Ap.)

To xe

BOROOTOOPHbIE YCT-
poiicTsa B ceTh BO-
AocHabxerus

7. Nepuoanyeckuii KOHTPOnNb NPob BoAbl
ANA NOATEEPXAEHNA OTCYTCTBUS TOK-
CUMHOro 8034eicTBust NMTLEBOW BoAbl
nocne NPoxoxieHua no TpyGonpoeo-
Jlam BOAONPOBOAHOR CUCTEMBI.

Martepuansi, uc-
nonb3yembie B
oGopyaoBaHuy,
ussenunx v npo-
ueccax

8. NopTBepXAeHUe OTCYTCTBUA TOKCU-
yeckoro adekTa 8 pesynbrarte B3au-
MOJEeViCTBUSA MaTepuaros ¢ BOAoH Anst
BblfauK paapelieHWiA Ha npuMeHeHVe
Marepuvancs (sellecTs) B cepe nutse-
BOIC BOAOCHAGXEHUN




B aononHeHue K peKkoMeHAALMSAM, U3MOoXEHHbIM B Tabn.2, cneayeT yuuTbiBaTh HEKOTO-
pble n3noXeHHbie Hke ocobeHHoCTU MeToAoB BuoTecTUpoBaHus, CBA3aHHbIE C UX YyBCT-
BUTENIbHOCTLIO K OTAENbHLIM FpynnamM TOKCUMKaHTOB U BO3MOXHOCTAMMW  COMOCTassieHus
UKCMpyeMBIX pe3ynbTaTtosB TeCT-peakywil C AaHHLIMW CTaHAAPTU3OBaHHBIX METOA0B XU-
MMKO-aHaNUTU4ECKOro KOHTPONS.

[nsa kneTtouHoro TecT-o6bekra (rpaHynuposaHHas cnepma Obika) 3KCnepuMeHTasbHO
YCTAHOBNEHbI KOPPEMNSAUUOHHbIE 3aBUCUMOCTH U3MEPAEMON TecT-peakyumn OT YPOBHA TOK-
cukomeTpudeckux napameTpos (DLs, - N0N0BMHHasA cMepTenbHas 403a ANA KPbIC) U KoH-
LeHTpayuii LLMPOKOro Kpyra opraHMYeckux TOKCUKaHTOB (XNopupoBaHHble yrnesoAoposabl,
deHonsl, akpunamua, opmanbaerva v 4p.), kKoTopbie, B YacTHOCTU, MOryT nonagars B
BOAY MPWU KOHTaKTax ¢ NOMMMepHbiMW MaTepuanamm v usgenusmu. Onpegenexsl npe-
AenbHble 3HaUYeHWA MHAEeKCa TOKCUMHOCTW, MPWU KOTOPLIX OTCYTCTBYeT peakuyus nabopa-
TOPHBIX XUBOTHBIX H8 COBOKYNHOCTL pasfinuHbiX TOKCUKAHTOB, HaxoAAWMXCcA B Boge B on-
pefeneHHbiX KoHueHTpauusx. Ha 3Ttoidi ocHose AaHHbii meTod ofobped MuHagpasom
Poccum aAns oueHKM NonMMepHbIX MaTtepuanos, UCMONb3YeMbIX B MEAULUHCKON TeXHUKe.
YcTaHoBMeHa Taloke 4yBCTBUTENbHOCTL TeCT-06beKTa K TsXenbiM MeTannam (pTyTs, cau-
Hey, KaaMuia).

[ns meTtonos 6GuoTecTUpoBaHusi C UCNONb3OBaHWEM UHAY30PUI YCTaHOBNEHb! AaHHble,
Xapakrepusyowe cofilepxaHve B BoAe N KOHUeHTpauun psa opraHuyeckmx u Heoprasu-
YECKMX KOMIMOHEHTOB, MpWU KOTopbiX (hUKCUPYETCA TecT-peakuyus, oTpaxawwas ocTpoe
TOKcU4eckoe fe/icTBue ykadaHHbIX KOMNOHEHTOB. Ha 3Toi ocHoBe AaHHLI METOS MoXeT
6biTb peKOMEeHAOoBaH, B 4acTHOCTH, ANA KOHTPONS 3a KAa4eCTBOM BOAbI B BOAHLIX 00bekTax
(McTouHUKax BOJOCHabXeHUs)), B KOTOPbIX MOMYT COAEpPXaTbCA TOKCUYHbIE COEAUHEHUS
MeTannoB (pTYTb, XpPOM, KagMWii, HUKENb, MeRb, UWHK) U OpraHudeckue coeauHeHus
(xnopodbopm, 6eH3on, akpunamug, BHMUAALETAT, METUIMETakpunar v ap.).

Ipu npumeHeHun B KavecTee TecT-obbexra PePMEHTHEIX CUCTEM (OL|eHKa YTHETEeHUs
AernaporeHassl) BbiABMNeHa [OCTATOYHO. BbICOKAR YYBCTBUTENbHOCTL TEeCT-peakuui Ha
NpUCYTCTBME B BOAE NOBLILUEHHbIX KOHUEHTPaUWil MOHOB TSXesblX MeTannos (pTyTs, CBU-
Hel, Meab, KaaMuli), a Takke psga opraHu4eckux coefuHeHunit (beHonel, pe3opuuH, rug-
POXUHOH U Ap.). Cneyuduyeckori ocobeHHOCTBIO NPYU UCNonb3oBaHUU hepMEHTHBIX TecT-
CUCTEM BMECTO XWUBbLIX OpraHvu3MoB SIBNIAETCH OTCYTCTBUE [OCTaTOYHOW YYBCTBUTENbHO-
CTH K AblxaTesnbHbIM saaM (UMaHuabl), kaHyeporeHam Tuna BeHsanupeHa, a Takke K HeKo-
TOPLIM aHWOHaM (HUTPUTLI, HUTpaThb).

WcnonbaoBaHue pakoobpastbix, Bogopocne u pbib B cuctemax 6ruotecTuposaHus 4ns
onpefienexns oCTPOro U XPOHNUYECKOTO TOKCUMMECKOTO AeiiCTBUA KOHTPONMpPYEMOl BOAbI C
COOTBETCTBYIOWEN NPOACIKUTENBHOCTBIO 3KCMEPUMEHTOB XapakrepusyeT obuwmii ypo-
BeHb 3arpAsHeHUA BOAbl TOKCUYHBIMU KOMMOHEHTaMKu U Hanuuue HebnaronpuaTHbIx dak-
TOPOB, BMURIOWMNX Ha XU3HeHHbIe yHKUUM OpraHnsMoB. B oTHoLUEHUN YyBCTBUTENbHOCTH
K OTAENbHLIM TOKCUKaHTaM 3T MeTOARbl OTHOCUTeNbHO MeHee cneyudMyHbl No cpaBHe-
HWIO ¢ NpUMeHeHueM, Hanpumep, UHdY30pUA, oAHaKo UKCUpyeMbie TeCcT-peakuyu MoryT
NPOSIBNATLCA MNPU ONacHbIX KOHLEHTpayusax B BOAe TAXENbIX MeTanncs (pTyTb, XpoMm M
Ap.), cheHonos U UX NPOU3BOAHBLIX, OTAESbHbLIX BEICOKOTOKCUUHBIX NECTULMAOB 1 T.N.

Mpu conocTasneHun UyBCTBUTENILHOCTU METOL0B GUOTECTMPOBAHMSI C MeTohaMun aHa-
NUTUYECKOrO XMMUUYECKOro oNpeaeneHns oTAeNbHbIX XMMUYecKux BelyecTs B npobax KoH-
TPONUpyeMoii BoAbI OTMEYaEeTCs, KaK Npasuio, HeBO3MOXHOCTL buKcaLun TecT-peakyui
FIPU HU3KMX KOHLEHTpaUMAX 3arpsiHeHunii Boab! Ha yposHe (1K, koTopble konuuecTBeHHO
onpeaensioTcA XMMUYECKMMIN MeToaamu.

PeanbHo dukcupyeMbie ¢ HeoBX0AMMOIA 4OCTOBEPHOCTbLIO TeCcT-peakuyum Npu Hannyum
B BOAEe UHAUBUAYANbHBLIX TOKCUKAHTOB AMNA TUMOBLIX METOAO0B GMOTECTUPOBaAHURA B PeXun-
Max 3KCMPECcC-KOHTPONs HabnIoAaloTCs NpU  KOHUEHTPaUUsX, CYLIECTBEHHO NpeBbillalo-
wmx NQK.

Tak, npu ucnonbsosaHuy GuotecTa C UHY3OPUAMU OCTPOe ToKcuueckoe fAelcTBue
NposBIAETCA NPV KOHUEeHTpayuumsx, coctaensiowmx ans Hukens -5 NAK, xpoma u kagmus -
10-20 NAK, xnopodopma - 50 MAK, 6exsona - 100 NOK, deHona - 500 MAK. WcknioueHue



COCTaBNAET PTyTb, ANA KOTOPO# OCTPhIA TOKCUUdecKUid achdekT pUKCUpyaTCA npy cofep-
xaHuu 1-2 NAK.

OpHako BCe 3TO OTHOCUTCA TONbKO K CNy4YasM 3arpsiaHeHust Bofbl MHAWBUAYaNbHbIMW
TOKCUMKaHTaMu, a OCHOBHOE MPenMYyLL2CTBO METOLR0B GuoTecTMpoBaHUs NPOABRAETCA B
hukcaumMm COBOKYNHOrO AECTBUS NPUCYTCTBYIOWMX B BOAE TOKCUKAHTOB, Koraa MoXeT
UMeTb MECTO CYMMWUpOBaHuWe BO3AeCTBYIOWMX (PAKTOpPOB, CYLIECTBEHHO CHMKAaIOWMUX
yposeHb OOHapyXeHWRs OTAenbHblX TOKCUMKaHTOB. flpu 3TOM BO3MOXHOCTb 3KCnpecc-
KOHTPOANSA NpU NpUMeHEeHUU MeTofoB GUOTECTUPOBaHNA C COOTBETCTBYIOWNM NPUBopHLIM
OCHalleHUeM MNo3BoNnsieT CBOSBPEeMEHHO BbifIBUTL BOSHWKHOBEHUE Ype3BbluaiiHbix cutya-
UWNA, Korga BHe3anHo BO3HUKAIOWMKWE BbICOKME YPOBHU 3arpsisHEHUsi BOAbI ONacHbIMW TOK-
CHKaHTaMWu MOryT HaHecTW yllep6 340pOBbl0O HaceneHUA B KOPOTKUE CPoKWM npu notpeb-
neHun HeboNbLINX KONKWYECTB BoAbI.

CsoAHble aaHHble 06 opraHusayuax-paspaboTymkax merogos SuoTecTUpoBaHUs, yKa-

3aHHbIX B Tabnuyax 1 U 2, U OCHOBHLIX NYGNUKauuAx No 3TUM BONpocam, NpuBefeHbl B

{(HUNIYIOC), r.Mockea

Tabn.3.
Tabnuya 3

NN meroauk no Opranusatumn-paspaborunkn | fiurepatypHbie NCTONHUKM

Tabn. 1 n recr- ¥ KOHCYNLTaHTBLI

o6beKTbi

1 KnetouHbiii Beepoccuiicknii HayuHo- KonuuecTeeHHbiV aKcnpecc-MeToR OLeHKM TOKCHM-

TecT-06bexT vcenesoBaTenbckuii M UCNbl- | HOCTW NUTLEBON BOAbI, NPUPORHBIX BOA U Npo-

(rpaHynmpoBaHHas | TaTeNbHLIA NHCTUTYT MEAN- | MbillNIeHHbIX CTOKOB C NPpUMEHEHUEM KNeTOHHOTO

criepma Gbika) LMHCKOW TEXHWKK Tecr-obbexra.

(BHUWWNNAMT), r.Mocksa; MeToauveckne pexomeHgauny, "eoleHTp-
AO "BMK-UHBECT" r.Mocksa | Mocksa”", M.,1993
A.N.Ecbkos, P.U.Kaiomos, +0.C.PoTeHbepr
BuoTecTupoBaHue ¢ NOMOLWbIO CYCNIEH3UN cnep-
Maro3ouaos "lurueHa Tpyaa 1 npodeccuoHant.
‘ Hisie 3abonesasnsi” N8, 19851
12 Wribysopuu AO "KsaHT" 1. CaHkT- MeToauka onpeaeneHss TOKCUMHOCTV NPob BOAbI

napamMeuum MNeTepGypr aKcnpecc-MeToAoM Ha npubope "Buotectep” HUU
FarveHs u npognaranorum M3 CCCP, J1-4 1991
A.B.Moxapos, |0.A.PaxmaHuH, C.A.lllenemoTtos.
MNpuknagHbie acnexTs annapatypHoro GuotecTu-
poBaHuA Boabl. "MirneHa u caHutapus” 1994r.

3 Vndysopum HWUW akonornu yenoseka n Meroan GuotecTuposaHus soa, YepHoronosxa,

TeTpaxumeHa fie- | rMrMeHb! okpyxXatotler cpeabi | 1988

pucdopmuc “M.A.H.CbicuHa

4 llram Gakrepui
E-konnu (¢epmenr
AeruaporeHasa)

MockoBckuii HayyHo-

HUCCNEe 0BaTeNbCKuA MHCTUTYT
rarveHsl M. ®. ¢, Spucmana
(MHWWI), r.Mockea

MNpeaenbHo AoNyCTUMBIE KOHLI@HTPALMW BpeAHbIX
selecTB B Bo3gyxe U Bofie. ChpasovyHoe nocoBue,
runx, n-a, 1972

5 PakooGpa3sHbie
(AacdHuM, uepuo-

BHUWBOAIEO, r.Mockaa,;
Fuapoxumuuecknii HCTUTYT

MeToaunyeckoe pykosogcTeo no GruoTecTMpoBaHUuio
soasi PO 118-02-09 Mockomnpupoasl CCCP,

AadHuu) r.PocTos; M., 1991
WHctutyT Guonorun sHyTpen- | MC UCO 6341:1989 "Kavectso Boabl. Onpegerne-
Hux Bog PAH (MBBB), HWe MNoAABAEHUA NOABUKHOCTU AadhHiA"
r.Ay6Ha;
MYAK, Murnpupoget Poccuu,
r.Mocksa
6 Boaopocnu MY, r.Mockea MeToauueckoe pykoBoacTso no GuotecTupoBaHuio
(cueHepecmyc, Bogb! P 118-02-90 MNockoMnpupeast CCCP,
xnopenna) M.,1991
MC UCO 6341:1989 "Kauectso Bogbl. TecT 3a-
MeaneHUst pocTa MPecHOBOAHbIX Bogopocner”
7 Puibbi (rynnu, HayuyHo-uccnegosatensckmii | MeTopnieckoe pyKoBOACTBO Mo GUoTecTMpOBaHUIO
AaHKO) WHCTUTYT MopcKoro peibHoro | Bognt P 118-02-09 Mockomnpupogsi CCCP,
xo3sdictea (BHUPO), M.,1991

r.Pocros; MY, r.Mockea

M.H.UnbuH, AxsapuymHoe pbiGoBoacTso,
M. ,nag Mry, 1997
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NN meTOAUK NO OpraHusauun-paspabotinin | JiutepatypHbie UCTOUHUIA

Tatn. 1 v Tecr- ¥ KOHCYNbTaHTHI

obbexrnl

8 Canbmonenna |HUMIUWTOC um. A. H. Cui- | B.B.Cokonosciuii, B.C.)Kykos, 10.A.PaxmaHuH,
(Guonormuecikue cuHa, r.Mockna WN.H.Pooxosa. Metoguueckune ykasaHua ro sxcne-
TECT CUCTeMbI AN pumeHTanbHOW oleHke cyMMapHOi MyTarenHol
onpeaeneHna My- SKTUBHOCTH 3arpasHeHnil Bo3fyxa » soabl, MuH-
TareHHol aKTus- aapas CCCP, M.,1990;

HoOCTH) A.M.OoHueii, C.K.ASunes u ap. Metoas! nep-

BUNHOTO BLIABNEHUR FeHETUUECKOW aKTUBHOCTH
sarpastHuteneil cpeabi ¢ noMowbio Gaxrepuans-
HbIX TECT CUCTeM;

Mertoavueckue ykasarna,M. 1985
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NPUNOXEHUE 1: BUIOTECTUPOBAHUE C MCNOJIb3OBAHUEM
KNETOYHOI'O TECT-OBBEKTA {rpaHynupoBaHHasn cnepma Obika)

1.NpuHuMn meToaa

MpuKUMN MeToAa OCHOBAH Ha aHanuse 3aBUCUMOCTU MoKasaTens NoABWKHOCTH
CYCNEeH3UM CrnepmMaro3onaoB OT BpEMEHU U ONPeAENeHU NoAABNEHWA UX NOABUKHO-
cTV (CcKpalyeHus cpeaHero BpeMeHu MoABWXHOCTYM) Moj Bo3aelicTBUeM coaepxka-
LLIMXCA B KOHTPONUPYEMOW BOAS TOKCUKaHTOB.

Cnepmartozomibl MOTYT CyLECTBOBaThL BHE opraHusma B cpefax npocroro cocra-
8a A0 HecKonbKux Yacos 6e3 nameHeHuii cBOUX PYHKLMOHAMNbHbBIX CBOMCTS.

OcHoOBHOe HasHauyeHu2 MOJIOBLIX KIEeTOK KaK HocuTenel HacriefAcTBeHHoR UHdop-
Mayuu - onnogoTsopeHue alilekneTku. BoinonHeHue aTol dyHKUUM onpegenseTca ux
BO3MOXHOCTbIO MPOABWXXEHUS K MECTYy OMIOLOTBOPEHWUA, BCMEACTBIE Yero WMeHHO
NOABWXHOCTL SBNAETCA CCHOBHBIM NokasaTesnem duanonorudeckoro, 6uoxmmuyecko-
ro U mopdpoNorMHecKoro cratyca crepmaro3ovfoB, KOTOpbili oKa3biBaeTcs BecbMa
YYBCTBUTENIbHLIM K BO3A4E/CTBMIO LUMPOKOTO KpYra TOKCUKAHTOB.

Peanuszauua metoga ocylyecTBnaeTcs ¢ NpYMEHeHMeM aBTOMaTM4Hecko aHanuTyu-
yecKkoi cuctembl (Komnnekca npubcpoe), obecnevnBaolieil cpaBHUTENbHYIO OLEHKY
nokasaTtensi NOABMXHOCTU CYCNEH3WM cNepMato3onoB B ONbITHbIX (ACNLITYEMbIX)
npoGax BoAbl U B KOHTPONbHBIX Cpeaax, onpeAefieHne NPoLeAYp pacyeros n Bbigavy
pe3ynbTaros B BWARS COOTBETCTBYIOLKX MHAEKCOB TOKCWU4HOCTU OljeHuMBaeMbix npob
BOAbLIL.

OueHvBaemblii CUSTEMOI Nokasarens NOABWMXHOCTU (M) onpeAenseTc Kak dyHK-
UMS KOHLeHTPaLUM NOABUXHBIX KreTok C, U cpefiHero MoAyria ux ckopoctu V

m=a-C,-V,

rae a - KoatpdULUKUEHT, CEA3aHHDIA C KOHCTPYKUUed UIMepPUTENLHOW CUCTEMBI.

OueHka rokasaresiss NOABYKHOCTUA OCYWECTBIAETCS NyTEM 3BTOMAaTUMECKOTro Noja-
cyeTa uucna dpnyKTyaumii UHTEHCMBHOCTU PACCEAHHOIO 13Ny4eHUs, BLI3BAHHOIo Npo-,
XOX[AEHUeM KIeTOK Hepes ONTUYECKUA 30HA.

2.TecT-06beKT

B kavecTBe TecT-o6bekTa UCMONb3YIOTCA criepmaro3onfel 6elka. CnepMy nony4a-
10T Ha CTaHUUAX UCKYCCTBEHHOTC OCEMEHEHWs! B BUAS rpaHyn, 3aMOpPOXEeHHbIX B Xua-
KoM asoTe. B aamopoxeHHoOM euge B cocyfe [bloapa ¢ XUAiMM asoToM crnepmy MoX-
HO XpaHuTb HeorpaHu4eHHo JoNro.

LDonus asoTa (4-5 nuTpoB) Npon3BoAAT Kaxable 4-5 aAHel.

KoadbpuuymeHT Bapuaymm KOHUERTPaUUW SepMaTo30MA0B B rpaHynax cnepmsl He
npesbilwaeT 10%, Yro ofecneynBaeT AOCTaTOMHYHO CTabUNLHOCTL U BOCNPOU3BOAM-
MOCTb B 3KCNEPUMEHTax Mo OueHKe UX NOABWXHOCTU B KOHTPONMPYEMbIX BOAHbIX
cpefax.

3.AHanuruyecran cucrema

AHanuTuveckas cucTema BKMIOUAET KoMnrekc npubopoBs, B COCTas KOTOPOro BXO-
AWT aHasiM3aTop ToKcU4HOCTW, Grok noAroToBkM 06pasycB U KOMAbLIOTEP C NpUHTE-
pom, oBecrieymnBaloLe asToMarnHeckoe NpuBeAeHNE OLEHKN KOHTPONAYPYEMOii TecT-
peaxuuu, o6paboTKy pesyneTaToB CpPaBHUTENbHOW OUEHKU MOABWKHOCTA U BblAady
WTOroBbiX AaHHbIX B BUAE COOTBETCTBYIOLLUX pacneYaTok.

TexHu4eckue xapaKkrepucTukyi CUCTEMB.

— ANUHA BOMNHLI fla3epHoro usnyyeHus - 0,63 Mkm;

— MOLLHOCTb ITasepHOro u3nyyYeHus - He meHee 1 MBT,

— BpeMsi ofiHoro aHanusa - ot 10 go 300c ¢ warom 10c;

~ BpeMs nepeMelLieHus KioBeTbl (kanunnspa) ¢ obpasyom - He 6onee 2c;

— BpeMs obpaTtHoro xofa kapeTku - He Bonee 16¢;

- Temnepartypa npob6 u pabounx obpazyos - 35-45°C;

— BONYCTUMBIE Npeienbl OTKNOHEHWUS OT YCTaHOBNEHHOW TeMnepaTtypsl - +1,5°C;
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- o6bem KioBeTel (Kanunnspa) ¢ KOHTPoAUpyeMbIM oBpasyoMm - 25Mkr;

- koMmnblotep Tuna IBM PC AT (4 nocnepylowue Mogenu).

Bnok-cxema cuctemb! npueegeHa Ha puc. 1

KoHCTpYKTMBHOE UCnoMHeHVe cucTeMbl obecneyusaer BOIMOXHOCTb BU3YanbHOrO
HabniogeHUs 3a KNETOUYHLIMU TecT-06beKTaMu B CYCNEH3nN.

brok-cxema KoMnnekca

A

Puc.1
1 - kanunnap, 2 - kapetka, 3 - npusoA, 4 - 6nok TepmocTaTupoBaHUA KanunnApos,
5 - nasep, 6 - cBeTopnEeNUTENbHANA NNacTuha, 7 - MMKpooGbeKTUB, 8 - ceeTodenuTeNb-
Has nnactuHa, 9 - sypad, 10 - macka, 11 - gcotToguog, 12 - yoeunurens, 13 - KOHTpon-
nep, 14 - komnbiotep, 15 - npuHTep, 16 - 6ok nogroToBrm P06 n pabounx o6pasyos

4 BcnomorarenbHoe o6opyaosaHue, matepuansl, peakrmsbl
BenomorartenbHoe o6opyaoBaHve, matepuasnsl U peakTUBbl BKNIOYaIoT:

KOMINNEKT KioBeT (Kanunnspos) ANA NOMELLEHU KOHTponupyembix obpasyos B
aHaNUTUYECKYIO CUCTEMY;

npobupku ¢ nputepTeiMu npobkamn no [OCT 1770-74 ofvemom 3-5mn
-40urr.;

nuneToyHsie go3atopsbl o6Lemom 0,2mn 1 0,5mn;

kon6bl MepHble ¢ NpuTepTHIMK Npobkamu o6bemom 1000mMn - 2usr.;

Konbbl KoHWYeckue ¢ nputepTbimMyu npobkamm obbemoM 50mMn u 100mn -
no 10wr., o6bemom 500mn 1 1000mMn - no 2uwr.;

Bechb! TOpCUOHHbIe Tuna BT-500;

NUHLET aHaTOMUYecKuii;

cocyA ibioapa emkocTsio 26,50 mapkv CAN-25 - 2urr.;

cocya [ibioapa emkocTbio 5n mapku CAC-5 - 1wr.;

wKkad CyLuMnbHbINA;

XONOAWNBHUK GbITOBOM;

cnepma Gbika B rpaHynax, 3aMopoXxeHHas Npu TeMmnepartype Xuakoro asora,
a30T XUAKMIA;

UMUTpaT HaTPUA KPUCTaNMUYECKUH, Xy,

rNoKo3a Kpucrannuyeckas,

CMUPT STUNOBLIA;

BOAQ AUCTUNSIMPOBaHHAS;

eugucTunnaT.
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5.Ycnosus U npoyeaypa buotecTuposanuns

5.1.Temnepatypa pabounx cpea npu nposefeHun GuorecTupoBaHus JosKHa nog-
AepxuBaTben B Npefenax 40+1,56°C. 3to pocTuraeTcs aBTOMarudeckum TepmocTa-
TUPYIOWUM YCTPONCTBOM.

5.2.MNpoBeaeHue ucnuiTaHnit

5.2.1.BrmoyaloT aHanuTu4eckyo cucteMy Haxartvwem Tymbnepa "Cetb" 3a 30 muH
[0 Hayana ucnbiTaiuidi. C NOMOLLBIO KoMMbloTepa 3afaloT YCIoBUS NPOBEREHUA UC-
NbITaHWA: TemnepaTtypy, BPEMA OQHOrO aHanuaa, KoNMuecTBO KIOBET (Kanunspos) ¢
o6pasyamu. UHdopmayma o gocTuxeHun Heobxo4uMOoN TeMnepaTypbl U FOTOBHOCTH
cucTeMbl kK pabote BbigaeTcs Ha gucnnei.

5.2.2. TOTOBAT ONbiTHbIE U KOHTPONbHblE pacTBopbl. B KauecTse KoOHTponbHOro
pacTeopa NPUMEHSIOT FMIoKO30-UWTpaTHYIO cpeay cocTaea: rmiokoaa - 4r, uurpar Ha-
TpMA - 1r, Boga gucTunnuposaHHas - 100 mn. KoHTponbHaa cpeAa ofHOBpEeMEeHHO
sBnseTca pasbasutenem ANA oTTaueaHUA 3aMOPOXEHHOMN cnepmMbl. M30ToHUIO OnbIT-
Horo (McnbiTbiBaeMoro) pacteopa (Npo6 BOAbI) AOCTUraIoT nyTeM AobaBneHus cyxux
peakTuBOB: 4r rmokosbl 1 1r yutpata HaTpmsa Ha 100 mn oAl BmecTo auctunnupo-
BaHHOM BOAbl MOXeT GbiTb ucnonb3osaHa "doHoBas” Npoba BOAb U3 UCTOYHUKA C U3-
BECTHLIMU MOKa3aTeNsIMN XMMUYECKOro coctasa, oTBevallmmu TpeboBaHuam Geso-
nacHocTH ,

5.2.3.[lo3upytoT No 1ms1 KOHTPONLHOIO U UCNLITLIBAEMOro pacTsopa B Npobupku n
nometyaioT B BOAHbLIM TepMmocTaT ANs TepMoCTaTUpOBaHUSs nNpwu TemnepaType
40+1,5°C.

5.2.4 ina oTrausaHMn 3aMOpOXEHHOW cnepmMbl oTMepuBsaloT 8 npobupku no O,5
mn pasbasurtens (no n.5.2.2) n TepmocTaTupyloT ux npu Temneparype 40+1,5°C. Ox-
naxaeHHbIM aHaTOMUYECKMM NVHLETOM W3BfeKaloT M3 cocyaa [bloapa rpaHyny
cnepMbl U BbicTPo onycKaloT B HarpeThili pacteop. Kaxayto rpaHyny pa3MopaxuBaioT
B oTgenbHo npobupke. Cpasy nocne pasmopaXusaHUA CNepMbl COASPXUMOE fIFC-
OUpPOK CNMBaloT B OA4HY Npobrpky 1 TwjaTensHo nepeMewunBaKT. CMecb TepMmocTaru-
pytoT npu 40+1,5°C.

5.2.5.Paboune obpasybl 4na GuoTecTUPOBaHUA B @HaNUTUYECKON cCucTeme roToBsT
nyTem BHEeCEHUS B KaXAylo NpoBupKy ¢ KOHTPOMbHLIM U UCNbITbIBaeMbIM pacTBopaMu
no 0,2mn cycneHauu cnepmarosongos (no n.5.2.4).

5.2.6.1na nposeAeHun aHanu3os paboune o6pasybl U3 NPOGUPOK C KOHTPOMBHLIM
1 MChbiTbIBaeMbIM pacTBopamu (no n.5.2.5) NnepeHOCHT B KANWNNNAPLI, BLINONHAOLWWE
PYHKUUM KIOBET, U FrepMEeTU3NPYIOT UX NyTEM NOCHEpPefHOro OKyHaHWs KOHL0B Kanwun-
nApos B BaHHY ¢ napaduHomM. ‘

Kanunnapbl ¢ pabouvmu obpasyamn noMewaloT Ha KapeTKy U ycTaHaBnvBsaloT B
NpUBOA aHaNMTUYECKOW cucTemMb!.

C nomolibio KOMMbOTEPa NPOBOAAT UAEHTUUVKALMIO Kanuinspos v 3anyckaloT
npouecc HakorieHWs aKcnepuMeHTanbHbIX AaHHbIX. [lpouyecc npofonxaoT Ao Aoc-
TWKEHUS HyNeBbIX 3HaYeHW nokasatens NnofBWXHOCTU BO BCeX Kanunnspax, nocne
Yyero nNpoBOAAT MaTemaTtuyeckyio o6paboTky peaynbTaToB No anroputmam, peanu-
3yeMbIM NPOrpamMmoli KoMneloTepa COFMacHO U3NOXEHHbIM HUXe METOAUUYECKUM Mno-
NOXEHUSAM.

6.06paboTka W oLeHka pesynbTaTos

6.1. B pesynbTaTe aKcnepumenTa B cUCTeMe ANS Kaxgoro obpasya Guorectupye-
MbIX pPacTBOpPOB (UCMbIThIBAEMbIX U KOHTPOMbHBIX NPoG BoAbI) perucTpupyeTcs 3asu-
CUMOCTb:

m= f1),
rae m - nokasaresnbs noAswkHocTy (no n.1),
t - Bpemsi
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7.6.2. Ana Kaxgoii U3 ykasaHHbIX 3aBUCUMOCTEH BLIMMCNIAETCH cpegHeB3BelueH-
HOE 3HaueHWe BpeMeHU NOABMXHOCTY tep,
Z('nl 'i)

— I

i

rae m- i - 0e 3HaueHue nokasarensa NOABMKHOCTY,

i - TeKyLyMii HOMEep OLEHKW NnoKasaTenn NoOABUKHOCTY.

6.3. [1nA KOHTPONbHOM ¥ ONLITHON BLIGOPOK OBPa3LOB BHIYUCAAIOT cpeaHee apud-
MeTUMecKoe 3HauyeHue U cpeaHee KBaApaTuieckoe OTKNoHeHWe, NO KOTOPbiM B CBOIO
ovyepeAb paccuuTeIBAIOT ANA Kaxaoid suiGopku kosdduymeHT sapuauun C, no cop-
Mmyne:

y
c=f\-7—-|oo%.

rae 3 - cpenHee KsappaTUdeckoe OTKNOHEHMe,
X - cpegHee apudmeTudeckoe 3HaveHne
B cny4ae nonyveHus koacbduymeHTa sapuaum onee 15% xoTts 6bi AN 0AHON U3
BbIGOPOK, NOBTOPAIOT 3KcnepuMeHT. Ecnu 3HadeHne koadpcbuuueHTa sapuauyum ans
Kaxaor U3 Bbibopok MeHbwe wunu pasHo 15%, TO pesynbTaTkl KOHTPOMS cCuUTalOT
AOCTOBEpPHLIMU.
6.4. BuiuucneHne nsaexca ToKCUYHoCTH |y nopoaonmcn no cpopmyne:
?
It= *t’_‘!:;.
p

rae t, W1, - CpeaHue apudMeTUyecKue SHaYeHUs CPeAHeB3BELLUEHHOro Bpe-

MeHU MOABUXHOCTIA, COOTBETCTBEHHO, AN ONLITHOW 1 KOHTPOSbHOM BbIGOpOK ob6pas-

LoB.
6.5. Kputepuem OTCYTCTBUA TOKCUYECKOro BO3AEHCTBUS SBMAETCA HaxokaeHue
senuyuH It B uHTepsane sHaqeHwuii ot 70 go 130%.
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NPUJICXKEHMUE 2: BUIOTECTUPOBAHUE C ACNONIb30OBAHVIEM
NHOY3OPUIA PARAMECIUM

1.MpuHUKWN mMeToga

Metoawka 61MoTecToBoro aHanusa BogHbIx Npo6 ocHoBaka Ha cnocobHocTu Para-
mecium- caudatum - uHcby3opun Tycpenbkn (Rariee - uicysopuu) usberars HeGnaro-
NPUSTHBIX U ONAcHbIX ANSA KU3HEAEeATeNbHOCTU 30H U aKTMBHO nepemelyarbca Mo
rpaMeHTam KOHUEHTpauui XMMuYeckux BelyecTs B 30HblI GnaronpusiTHble (peakuvs
xemoTtakcuca). Meroauka no3sosnsieT onepaTtMBHO ONPeAensTe OCTPY!O TOKCUMYHOCTL
BOAHbIX Npob.

2.Xapakrepuctuka TecT-o6bekra, BbipaljuBaHe v NoAroToBka KynsTypbl K aHanu-
3y

2.1.B kayecTBe TecT-o6LeKTa vucnonbayerca Paramecium caudatum - uHdpysopun
Tycdpenbka. OTHOCWUTCA K MOAUAPCTBY NPOCTEAMX (OAHOKNETOYHBLIX KXUBOTHBIX) -
Protozoa, Tuny - Ciliophora. UHcy3opus Wupoko pacrnpocTpaHeHa B NpecHb!X BoAo-
emax. PopMa KneTku annuncouaHas, pasmepst - 200x40MkmM. OCHOBHYIO NULLYY UHDY-
30pUK cocTasnsioT BakTepuu, APOXKM U T.n. PasmHoxeHue UHy3opuu NpoucxoauT
nyTeM nonepe4Horo AefeHus Knetku. B 3asuMcMMOCTU OT YCNOBWIA BblpalMsaHus
BpeMs reHepaLum MoXeT COCTaBNATb OT HECKONbKUX YacoB A0 HECKOSbKUX CYTOK.

Mo cpaBHeHUMIO ¢ APYrUMM Fpynnamu npocteiumnx uHdpysopyy umelor Hanbonee
CNOXHOe CTpoeHWe W oTauvatoTcs pasHooGpasnem cyHkumiA. UHdysopus HaxoauTes
B HernpepbiBHOM ABwXeHun. CKopocTb ee npu KoMHartHoi Temneparype - 2,0-2,5
MMm/c. TpaekTopusi ABUXEHWA CrOXHAaA., OHa ABUWXETCA Bhnepef, Bpallasch BAONbL
NpoAONbHOM OCY Tena, C MOMOLLbIO PECHUYEK, KONTMYECTBO KOTOpbIX AocTuraer 10-15
TbicsaY. MameHeHWe BHeWHUX ycnoBuii (Temnepartypa, XMMWYECKWii COCTaB cpegsl,
anekTpomarHuTHble KonefaHus U Apyrue akTopbl) BOCNPUHUMAIOTCA KNETKOW, W
nepeas OTBETHas peakuyus - UIMEHeHUe xapakTepa ABWXEHWA: YMeHbllueHue wnu
YBENUYEHUE CKOPOCTH, HacTOThl OCTAHOBOK U pa3BoOpOTOB, pa3HoobpasHbie TaKCUCHi,
HanpuMep, reo-, MarHuTo-, a3po-, XeMoTaKkcuce.

2.2.WcxopHblii Matepuan AnA BblpalMBaHWUA KynbTypbl UHGY30pUK nepepaertcs
npu nocraske npubopa "BUOTECTEP-2". KynbTypy MOXHO TaloKe MosyyuTb U3 Kos-
NEKUMIA KynbTypbl NPOCTERALLINX, UMEIOLLUXCS B pasiMuHbLIX HayuHbIX opraHusauusax
(Hanpumep, B BuHWW CI6 MY: 198904, Crapeivi Mereprocd, OpaHuenbaymckoe Lioc-
ce, 2). MoXHO BbifenuTb CBOIO KyNbTYpy M3 MECTHbiX BO40EMOB UnK npuobpectu y
aKsapuyMUCTOB, HO HeOBXOA“MO NMPU 3TOM Y4UTBIBaTh, YTO BWZOBYIO NpUHagNex-
HOCTb MOXET OnpeAenuTb cneyuanvcT-npoTo300Nor, T.K. CyLecTsyloT Apyrve npea-
crasutenu poga Paramecium caudatum.

2.3.BbipawjusaHue KynbTypbl

2.3.1.B gaHHOW mMeToauKe MOXeT GbiTb Ucnonb3oBaHa KynbTypa vHdy3opuw, Bbl-
pallieHHas no pasnuyHbIM MeToauKkaM, KoTopbie obecrneyuBaloT nonyyeHwe TecT-
o6bekTa, Bo-fepBbiX, B AOCTAaTOMHOM ANA aHANU30B KOMWYeCTBe, BO-BTOPbIX, HyBCT-
BUTENbHOIO K MOAENbHOMY TOKCUKaHTY B npefenax KOHLeHTpauuid, ycTaHoBNeHHbIX B
n2.3.

BoipawuBaHue KynbTypbl npoBoasT B NMobLix yAobHbIX cocyaax, Hanpumep, B
CTeKnAHHLIX Konbax, crakaHax, vawkax eTpy u gpyrux. B kayectee kopma ucionk-
3yloT Gakrepum, APOXOKU U UX CMEeCh, BbipallieHHble CTepUNbHO Ha TBepAbIX Cpeaax.
(lpu oTcyTcTBMM YCNOBUIA ANSA BbIPALLMBAHWA CTEPUNLHOIO KOPMA, MOXHO MCNONL30-
BaTb BO3AYLLUHOCYXUE MeKapckme ApoXKN.

K obuwum nonoxeHvsm no BbipalusaHwio KynbTypbl oTHOCUTCS obsasarenbHoe
TpeboBaHue WAESHTUMHOCTW CpeAbl BhipawMBaHWA u cpefbl, KoTopas Byaet wucnons-
308BaHa AJIs NPoyeAyp OTMbIEAHWA KyNbTyph: OT NPOAYKTOB MeTabonnsma, nonyyeHus
paboueii BsBecu, pasBefeHus BogHeIx Npo6 1 Npoukx Npoyeayp ¢ Kynbiypoi.

MerTog kynbTusipoBarus uHbysopum npueegeH HUXKe B KayecTse npumMepa.
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2.3.2.MeTop KynbTUBUpOBaKUs UHdY30pun

B wupokoropnyio koHudeckylo konby Ha 200Mn BHOCAT cycneHauio uHdy3opuit B
cpepe Noauxa-JloauHckoro B konuyecrse 100mMn ¢ nnotHocTbio 10001200 knevok/mn.
B kauecTse kopma [o6aBnNsAOT B03AYLLHOCYXUE APOXXKKU U3 pacyeta 1Mr Ha 1mn cpe-
Abl. Beipawusaxue BeayT npu Temneparype 18-26°C.

ins 6uoTecToBoro aHanMsa Mcnonb3yloT KYNbTYPY B Ha4yane crayuoHapHoii dasbl
pocta. [lna KOHTPONS 3a passuTUEeM NONyNALMM oTEUpaloT exXecyTouHo Npoby, B Ko-
TOpo¥ onpefAensioT KoNM4YecTso Knetok no n.2.3.4.1. OrcyrcTeve NpupocTa KneTok B
nonynayuyM CBUASTENbCTBYET O HacTyIIeH CTauuoHapHoi haski pocTa, execyTou-
HbIii KOHTPOSb NO3BONAET ONpeAenuTs ee Hayano. O6LIMHO NpY 3afjaHHbIX B Havane
AaHHOro pasfiena ycnosusx crayuoHapHas cala pocra HacTynaer Ha 2-3 cyTKu, npu
3TOM MNIOTHOCTb KynbTypkl ByaeT cocrasnate 400011000 kneTok/mn.

2.3.3.NMopnepxaHune 1 xpaHeHue KynsTypbl

Mpu nepepbiBax B npoBeAeHUM OUOTECTOBLIX AHANU3CB KyMNMbTYPY AOCTaTOYHO
noaaepXuBaThb TONbKO Kak nocesBHoi mMaTepuan. OauH U3 cnocoboB nognepxanns -
Ha 3epHax puca. B vawky NeTtpu nomewyaiot 2-3 chipbix 3epHbilLKa pyuca, Ao6aBnsioT
cpeny okosio 30-40m51 1 nomeLLaloT KNeTku MHdy3opun Tydenbku 8 konudyecree 50-
100 knetok/mn. Pas B 2 Hegenn MeHsIIOT cpeay v 3epHa puca.

YnobHo copepxaTb pesepBHYIO KynbTypy B npobupkax. Ogud pas 3a 7-10 cytok
KOHLieHTpaT KNeToK u3 BepxHeii YacTu npobupku (6e3 riepemelumBanust) nepenvsaior
B ApYrylo npobupky, gobaensiot cpeay M-J1 fo npexHero o6bema u no 0,5Mr apox-
Xed Ha 1Mn xuakocTu.

Lpyroti cnoco6 koHcepsauuu KyfbTypbl - XPaHeHWe B XOSIOLUNbHUKE MPWU HWU3KUX
nonoxurenbHbIX Temnepatypax. CKopocTb AENEHUA NPU 3TOM MOXET COCTaBNATb O4-
HO geneHue B 10-20 cyTok. KynbTypy OTMbiBalOT OT NPoAykToB MeTabonuama v cra-
poro xopMa, AOBOART KOHUeHTpauuo Basecu fo 2004100 knevok/mn, pobasnsior cy-
xue apoxoku 0,2 Mr/Mn 1 noMewaloT 8 XonoAUNbHUK. T 3K iyNbTypa coxpaHneTcs Ao
Mecsua. [pu ucnonb3oBaHuK KynbTypbl, COXpaHABLIEHCA B XONoAUNbHUKE, Heobxo-
AVMO [OXAAaTbCA BbipaBHUBaHWUS ee TeMnepaTypbl ¢ TeMnepaTtypoil ocTasnbsHbIX pac-
TBOPOB W TOMNLKO MoCNe 3Toro NPou3soAUTL HeobxoauMble NpoueAypbI.

Ocoboe BHUMaHWe crniefyeT obpaTuTb Ha TO, YTO MHGY3OpUA He Bblaepxusaer
peskux nepenapos Temnepartypsi (!).

2.3.4.0npepeneHne KoHUEeHTpaLuu BaBecy MHDy3opun

KoHuenTpauuio kineTok HeobxoaumMo onpegensTs B Npoyecce BbipalBaHUs Kynb-
Typbl, Npy noarotoske paboueli B3BeCH KNETOK U ANA onpefeneHnsi BeNUYnHb! TecT-
peakuun. OnpeaeneHve KOHUEHTPaLKU KNeTok uHdgysopui Ges 3aTpyaHeHur sbinon-
HAETCA ¢ NOMOLLbIO OTrpagyvpoBaHHoro npubopa cepum "Buorecrep”.

2.3.4.1.B obuem cnyyae KOHUEHTPaLMIO KNeToK MHy3opuu onpefensior nogcye-
TOM KNEeTOK NOA MWUKPOCKOMOM Mo obLenpuHsaTeiM B MUKpobuonoriueckoi npakruke
MeTOAMKaM: C NOMOLLbIO U3MEPUTEIbHBLIX CETOK, CHETHbIX Kamep U T.n. MogcunTaHHoe
KOJIMMECTBO KINETOK MEpecYUThIBaloT Ha eguHuly ofbema cpefibl ¥ BblpaxaloT Kak
KoHUeHTpayuio (knetok/mn). Huxke npusoguTtcs npumep cnocoba nopcuera kieTok
WHdpysopuid. UcxogRryto BaBech UHdy3opuii B3GonTaTb, oTobparTh ¢ NOMOLLbLIO NUNETKA
0,5mn B3Becu. K aTomy o6bemy fobasutb 9,5mMn 1% pactsopa NaCl. Takum nytem
pocturaetcs obeansuxuBaHne vHbysopuit. He aoxuaasce nonHoro obesgsuxvea-
HUA UHY30pUiA (NpumepHo Yepes 2-5 muH) U3 pasbasneHHolt Basecu orbupator 0,5
M U pacripegensioT 3ToT o6bem B Buae 6-10 KpynHLIX Kaneflb Ha CyxoM crekne
(Hanpumep, B Yawke [letpu). C nomoubio Mukpockona (Nynsl) NOACUNTEIBAIOT UHDY-
30pumn BO BCceX Kannsix. [lonydyeHHblli pesyneTar nepecuUMUTLIBEIOT Ha 1M1 McXogHoMW
B3Becu.

Hanpumep: 0,5Mn B3secu ofeafslixeHHbIX UHGY3opuUid pacnpeaeneHst B 6 kannsx,
B KOTOpbIX Bbifio cocuuTaro 29, 38, 32, 31, 28, 35 knetok - Bcero 193. B 1Mn pa3bap-
neHHol B3BecKu coaepxuTcs 386 kneTok, a B 1M UCXOAHOW B3BecK, creqoBaTesNbHo,
6ynet cogepxarbes 3860 kneTok MHDY3opWiA.



17

2.3.4.2.CneynanusmpoBaHHbiM CPeACTBOM [ANS onpejerieHnsl konuyecTsa noa-
BUXHBLIX KneTok WH(pysopun sensietca npubop cepun "Buotectep”. Onpeaenenue
KOHUeHTpauun MOABWXHbBIX KNETOK NPOBOAAT MO npeABapuTenbHO NOCTPOSHHOW rpa-
AUPOBOYHON KPUBOHA.

Onsa noctpoexunn rpagupoBoYHOi KpuBoi BepyT BaBech KNeToK UH(ysopun B cpe-
Ae J1-11 no n.2.3.2. 3 B3BecH roToBAT pAA pasBeAEeHUIA, KaXA0E U3 KOTOPLIX N0 KOH-
LUeHTpauumM MeHblle NpeAbiayliero 8 2 pasa, oObem B3BECU KaXA0ro passeAeHus He
meHee 5mn. MocneaHee pasBefeHue MoxeT cogepxarb 5-10 KneTok/mn. UcxoaHyo
KOHLEHTpaL1IO KNeToK onpefensioT NoACHETOM YMUCa KNeToK Nnog MUKPOCKOMNoM (CM.
n.2.3.4.1). KoHueHTpayum KneTok B cepuu passefieHuli onpeAensiioT COOTBETCTBYIO-
wuM pacyetomM. Mpu 3ToM nocnegoBaTenbHO ONPEAESnsAoT KOHUeHTPayuio NoaBUX-
HbIX KNeToK MHMY30pUuiA, HaxogsLMXCA B UCXO4HOW paboyeli B3BecH M BO BCcex pas-
BEAGHWAX, CHUMas MoKasaHua Ha npubope. [Ina sToro 3anonHAKT KlOBETY
KOHTpONUpYyeMol B3BeCbio KNeToK fo Bepxa (UHdysopuu He obesaswxmears!), no-
MeLLaloT B KIOBETHbI Moaynb Npubopa ¥ CHUMAIOT PAA NokasaHwiAd.

Mpoueaypy. nogcyeTa KNEToK B MCXOAHOW B3BECU, NPUrOTOBMEHWE pas3BefeHWUH,
uaMepeHue Ha npubope UCXO[HONW B3BECH U pa3BeAeHUi NOBTOPSIOT He MeHee 3 pas
W pesynbTaThl ycpeHsioT. Mo nonyyeHHbiM faHHEIM CTPOAT FPagUpPOBOYHYIO KPUBYIO
Kak 3aBMCUMOCTb Nokasaxuii npubopa oT norapudgpma KoHueHTpauuu knetok. Moctpo-
eHHas Kpusasi MoXeT BbiTb Ucnonb3osaHa NPOROKUTENBHOE BPEMS C OAHUM U TeM
Xe usmepuTenbHbiM Npubopom.

2.4.Noproroska NHdy3opuii 8 aHanuay

2.4.1.BbipatyeHHyio no n.2.3 KynbTypy MH(Y30p1un OTMLIBAIOT OT NPOAYKTOB MeTa-
6ornmaMa u KopMa, AOBOANAT KoHUeHTpauuio fo pabovero sHadeHus, NPOBOAAT Npo-
BEPKY FOTOBHOCTU KyRAbLTYpPbl K aHanusy no ee YyBCTBUTESILHOCTU K MOAESILHOMY TOK-
CUKaHTYy U 1o ee cnocobHOCTH BbiIXOAUTL B YACTYIO Npoby.

2.4.2. OTmbiBaHue KynoTypbl

lNpn oTMbIBEHUU UCMOJIbIYIOT HOpPMasbHYIO (OPU3NONOTUYECKYIO peakumio UHEY3o-
puii cobupaTbcsl B BEpXHUX CNosix KugkoctTu. Mcnonb3osaHue COCyA0B C Y3KUM ASTUH-
HbiM rOpP/IOM MO3BOJIAET CKOHUEHTPWUPOBaTbL WUHG(Y3OPUW B BEPXHEW 30HE U CNUTL B
OPYroid cocys, ¢ MUHUMAIbHBIM KONWYECTBOM 3arpsisHEHHOW KyNbTypanbHOW cpeAbl.
KoHueHTpar pasbasnsioT yucToi cpeaoii J1-J1, onsaTe cobupaloT KNeTku B BepxHeil 3o-
He u cnusaloT. B pesynsTate oTMbiBaHWA UHby3opui cTeneHb pasbaBneHns KynbTy-
panbHOW XUAKOCTM YUCTOW cpepoii AonkHa ObiTb He meHee 1:200.

Mpumep. Kynbrypa BblpalyeHa Ha cpeae J1-f1. OTMbiBouHasi cpega - J1-J1. K 50mn
KynbTypbl AobaBnsior 50Mn cpegs! J1-11, TjaTtensHo nepenvuBaioT B MEpHY0 Konby Ha
100mn, obasaTenbHO 3anonHsAA ropnsilwko. Yepes 5-15 MuHyT utdysopum cobupaior-
cA B BepXHel 30He. CNunBaIlOT BEPXHIO0 YacTb XUAKOCTUA U3 Konbbl. MonyyaioT B3Bech
KNeToK ¢ pasbasrieHneM KynbTypanbHoW XWAKOCTU B ABa pa3a U o6beMoMm, Hanpu-
Mep, 20mn. Mpoueaypy No oTMbIBaHUIO NOBTOPSIOT elle 2 pasa, goGasnas Kk 20mn
Basecu 80mn cpepbl J1-J1 1 nonyvaloT B3BECH KNETOK, Hanpumep, B o6beme 10Mn ¢
pasbasneHueM UcXo4HOW B3Beck uHdbysopuid 8 50 pas. [JoBoasT o6bem nonyyeHHoI
B3Becu (10mn) U nony4aior passefeHue B 250 pas. OnpefensioT KOHLeHTpayuio kne-
TOK B nony4yeHHoli B3secu o n.2.3.4 un fgosoAaar ee Ao 3HavyeHuss 10001200 kn/mn.
MonyyeHHyto pabouyio B3Bechb KNETOK UHpy3opuii nocne npeaBapuTensHoO NpoBepku
ucnonb3yioT B TeueHue 1,5 Yacos.

2.4.3.TpoBepka roToBHOCTYU B3BeCU nHy3opuii K aHanmsy

MpoBepky NPOBOASRT NO ABYM NapameTpam o4HOBPEMEHHO:

— Mo CTen®HN Bbixoga UHGY30PUiA B KOHTPOIbHYIO YUCTYIO Npoby;

~ MO YyBCTBUTEJIbHOCTU K MOZENbHOMY TOKCUKAHTY.

2.4.3.1.ins npoBepKu BbixoAa WHMY30pWiA B KOHTPONbHYO npoby 3anonHsIoT no
n.4.1 Tpu KioBETbI B3BECLIO KNETOK, HacnaumsaloT cpeay J1-/1 unu 3aBeoMO HETOKCUY-
Hyro Boay (HO He pucTunnaTt). Yepes 30 MUHYT M3MEpPRIOT KOHUEHTpauWuio Knerok B
BEpXHUX 30Hax KioBeT no n.4.2. YcpeAHaloT pesynbTar no 3 kloBeTam u onpefensior
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roTOBHOCTb TECT-KynbTypbl K GUOTECTOBOMY aHanuay no YCNoBUIO. BbiXOZ AOMKEH
6biTb He MeHee 70% oT KoHieHTpaLuy paboueii Basecu.

2.4.3.2.ins npoBepkn YYBCTEBUTENBHOCTU K MOAENBHOMY TOKCUKAHTY B TPU KIOBETHI
HacnauBaioT pacTBop cynbdata mMeau ¢ KoHueHTpauuewn 0,1 mr/n, npuroToBneHHbLIA
no n.3.4. Yepea 30 MUHYT U3MEPSIOT KOHLEHTPaLMIO B BEPXHWUX 30Hax KioBeT no n.4.2
1 paccunTbLIBAOT UHAEKC TOKCUMHOCTY K pacTBopy cynbdara meau.

Mpwu 0,2 <T< 0,7 KyNbTYpY “cnonb3yioT B oTecToBOM asanuse.

3.CpeacTtea usmepeHuii, BcnomoratesibHble yCTPOWCTBa, MaTepuansi, pacTsopbi.

3.1.CpeacTea usmepeHum:

— MUKPOCKON BMHOKYNAPHLIA ¢ yBenudeHuem nopsgka 10-50;

— npubop cepuv BUOTECTEP, Hanpumep, BUOTECTEP-2- cneynanusmposaH-
Hbl MMNynbecHbIW oTomeTp no TY 401-51-005-91 ¢ HaGopom coTomeTpude-
CKMX KIOBET;

— Bech! nabopartopHbie obLyero HasHadeHusa (TOCT 8.520-84).

3.2.BcnomorarenbHeie ycTpoiicTea:

— cocyAbl ANA KyNbTUBMPOBaHWUS U3 XMMWYECKW UHEPTHOFO MaTtepuarna, Hanpu-
Mep, XMMUYECKUE CTaKaHbl, KOHUYECKVe LIMpoKoropnbie Konbel, vawkm Metpu
(FOCT 25 336-82),

— MUNEeTKM, MepHble Konbsl, Npobupkn (FOCT 20292-74, 1770-74).

3.3.Marepuans:

— CONW Mapkn Y.4.a. UK X.M.. HaTPUA XNOPUCTLIA, KanWn XNOPUCTLIA, Kanbywi
XJTOPUCTBIA, MarHWiAi CepHOKUCTILIA, HaTPWiA YrNeKUCnbIA KMCNBIA, MeAb CepHo-
KMCNasn NSATUBOAHAS;

— nonusuHUNOBbLIA cnupT MBC - mapka 11/2, Bbicwwid copt (FTOCT 10779-78);

— Apoxoku xnefonekapHble BO3fyLIHOCYXUE - UCTIONb3YIOTCA B KadecTBe Kopma
ANA uHDY30pUi.

3.4.PacTsopsl:

— B3BECb KNETOK WHY30puii, nomyuyeHHasa NyTeM BbipaliusaHus TecT-obbekra B
onpefeneHHbix ycnosuax (cM.n.2.3), oTMbITas oT NPoAyKToB MeTtabonuama v Kopma
(cMm.n.2.4) u pnoeefeHHaa Ao paSoueil KoHueHTpauyww (nnotHoctu) 1000+200 kne-
TOK/MR,

~ cpefaa AN KynbTUBUpoBaHWR! U palbasneHust: roTOBUTCA Ha AUCTUNNUPOBaHHOM
Boae (cpepa JlosuHa-NlosuHckoro, B pancHeduem J1-J1). BosmoxHo ucnonb3osBaHue
BOAONPNBOAHON BoAbl, KOoTOpas fomxHa GbiTb cooTBETCTBYIOWUM ob6pa3om obpabo-
TaHa (fexnopupoBartb U 0TCiCRT 8 TedeHuu 5-10 cyTok).

Ansa npurotoBneHns KoHyeHTpaTa cpeabl J1-11 8 11 BoAbl pacTBopsIOT creaytolue
conu (Mapku 4.4.a. wim x.4.): NaCl - 1,0r, KCI - 0,1r, MgSO, - 0,1r, CaCl,x2H,0 - 0,1r,
NaHCO; - 0,2r. Takoli pacTBop MOXHO xpaHuTb B XonogunbHuke Ao 7 cytok. [ina pa-
6oTbl ucnonbayetcA cpefa J1-11, nonyyeHHas fecATUKPaTHLIM pa3baBneHuem ucxoa-
HOTO KOoHUeHTparta. PasbaBnsiowan cpefia u cpefa ANA KynbTUBMPOBAHUA LOSDKHbLI
6biTb MAEHTUYHBI M oBecneunsaTh BbKMBaEMOCTb UHAY30pUM B TeueHue 5 cyTox;

~ MOpAEeNbHbIA TOKCUMKaHT Ha ocHoBe cynbgaTa mefu. MaTouHbIi pacTsop cynbda-
Ta Mepau (10Mr/n) B AUCTUNNMpOBaHHOK BoAe XpaHAT He 6onee Hegenu. Pabouwne
KOHUeHTpayuu cynbgaTta Mefgu rotoBaT nNepef, caMbiM onpepeneHueM. Pacrsopbl
COJIN C KOHLEHTpauusMmu 40 1Mr/n roToBsT B AUCTUNNNPOBaHHOW Boge, a ¢ KOHUeH-
Tpauyuamu 0, 1mr/n u MeHbLe - 8 cpege f1-N;

—~ pacrteop 1BC 8 cpege J1-JI: 5% pacTsop UcNonb3yioT B KayecTse HeWTpasibHOro
sarycrurens. [1na npurotosneHiis pacrsopa MBC 0,5r nopowka MBC cmewmBaioT ¢
9,5mn cpeabl JI-f1. Cmech HarpesaloT Ha BogAHOW GaHe RO pacTBOpEHMA Nopollka.
Wcnonb3yloT pacTeop B TeHEHWE CYTOK.

4.Metopg onpeaeneHns

4.1.Metoq onpeaeneHuUs TOKCUYHOCTM XUAKAX Cpef OCHOBaH Ha cnocobHocTu
TecT-06beKTOB pearMpoBaTe Ha nosiBNieHMe B BOAHOW cpeje BeuwlecTs, npefcras-
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NAIOLWWUX ONacHOCTb ANA UX XU3HEeSeaTeNbHOCTW, W HanpasneHo nepemeiyarscs no
rpagueHTy KOHUSHTpauui 3TMX BeuwjecTs (XxemoTakcuyeckasi peakuyus), mniberas wx
BpeAHOro BC3AEUCTBUA.

XemoTaKkcudeckass peakuus peanu3yeTcs NpuM yCnoBuM Hanuuusa ctabunbHoro v
BOCMPOU3BOAUMOro rpajueHTa KoHUeHTpauuid xumudeckux seuwjects. [1ogo6HbINA
rpagueHT co3gaeTcA NyTeM HaclloeHust B BepTukanbHoW kiosete (nNpobupke) Ha
B3BeCb WHY30pUii B 3arycTurene Ucnbityemow sogHol npobel. MNpy 3voM B8 usmepu-
TeneHOW kioBeTe obpasyeTcs cTabunbHas rpaHuya, coxpaHsemas B TeueHue BCero
BpeMeHn GuotecTupoBarus. 3Ta rpaHuua pasgena He npenstcTByeT cBoGOZHOMY
nepeMeleHunio MHPY3opuii B NpeanouTUTENbHOM ANA HUX HafpasneHuu v npu 3Tom
npenoTspaljaeT nepemeLLmMBaHne XuaKocTen U3 HUKHEA 1 BepXHEN 30H.

Mocne co3ganuna 8 KIOBETe AByX 30H B Teuexue 30 MUHYT npoucxcauT nepepac-
npegeneHvue ukdgy3opuii No 3oHaM. BaxHasa ocobeHHOCTL NOBEAEHYECKOW peaKuyum
WHDYy30puiA - MaccoBoe NepemelLieHne KEeTOK B BEPXHUE Crou Xugkoctu. B cnydae,
ecnu uccnepyemMas npoba He cogepXuT TOKCUYECKUX BelwlecTs, B KioBeTe BygeTt Ha-
6108aTbCA KOHLEHTPUPOBaHUe KNeToK MHdY3opuiA 8 BepxHei 3oHe. Hanuune B uc-
cnepyemoii npobe TOKCUYeCcKUX BeWECTB NPUMBOAUT K MHOMY xapaKTepy nepepacnpe-
AeneHvs uUHdpysopuid B KioBETE, @ WMEHHO, YeM Bbilleé TOKCUYHOCTb Npobbl, Tem
MeHbLUasa AoNs UHGY30pUiA NnepemellaeTcs B BEPXHIOIO 30HY (uccnegyemyio npoby).

4.2 Kputepuem TOKCUYECKOro AEWCTBUA ABMSETCR 3HAYMMOEe pasfnuune B uucne
KNEeTOK UHYy3opui, Habniofaembix B BepxHElA 30He KioBeThl B Npobe, He cogepxa-
LYyei TOKCUYeCKUX BelyecTB (KOHTPOsb), No CPaBHEHMIO C 3TUM Mokasatenem, Habnio-
AaeMbIM B UccnegyeMoii npcbe (onbiT).

4.3.KonuyecTBeHHanA oueHka napaMeTpa TecT-peakuun, xapakrepusyiowero Tok-
cuyeckoe AelicTene, NPOU3BOSUTCS NyTeM pacyeTa COOTHOLIEHUS YuCha KNeToK WH-
bysopuid, HabniofaeMbix B KOHTpONbLHOW M uccnegyemoii npobe (cornacHo n.8.1), u
BbipaxaeTcA B BUAe 6espasmepHoii BenuunHbl - UHAeKca ToKeuuHocTH (T).

5.YcnoBeus onpepenexus

5.1.0npepenexHne TOKCUYHOCTY NO HacTosILieli MeToauke BLINOSIHAETCS oneparo-
pom ¢ kBanudukaumert nabopaHTa.

5.2.Ha meToguKy pacnpocTpaHsitoTcs obiyue npasuna TexHUkU 6esonacHocTH npu
paboTe ¢ xumuyeckuMK peakTusamy obLLero npuMeHeHus u naGopaTtopHoli annapa-
Typoii (YkasaHbl B nacnopte Ha npubop).

5.3.UHdysopuu paboTatoT B uHTepeane Temnepatyp 10-30°C nipu cooTBeTcTBMM
ux cBolicTe TpeboBaHusaM n.2.3.

6.MogroToBKa K BLINOAHEHUIO onpegeneHus

6.1.0160p 1 xpaHeHue npob

O6buwue npoueaypbl oT6opa Npob onpeaenexbl B crieaylowmx gokymeHTax: MCO
5667/2. KauectBo Boabl. OT6op npob. 4.2; TOCT 24481-80. Boga nutbesasi. OT6op
npob.

6.2.buotectupoBarmne npob BoaLl NpoBoAAT He noagHee 6 yacos nocne ux ot6o-
pa. [py4 HeBO3MOXHOCTU NPOBeAEHNS aHanu3a B YKasaHHbLI CPoK Npobbl BOAbLl OX-
naxpator (+4°C). He ponyckaercs koHcepsupoBaHue Npob C NOMOLLBIY XMMWUYECKUX
KOHCEpBaHTOB.

6.3.Heobxoaumeliii fns BbINONHEHWA aHanuaa (B Tpex NOBTOPHOCTAX) o6beM Boa-
HoI nNpobbl cocTaenAeT okonc 10mMN. [ns ofHOKpaTHOro onpefeneHvst LOCTaTo4Ho
2mn.

6.4.NMpu nposepeHnn GuoTecTUpoBaHua TeMnNepaTypa uccnegyemoii npobel [ONX-
Ha coOTBETCTBOBAaTL Temneparype B3Beck TecT-o6bekra. UHdysopun He nepeHocsT
peskux nepenanos Temneparypsbt (!).

6.5.Mpu Hanuuum B Npobe KpynHOAWCMEDCHBIX BKMIOUEHMIA, COM3MEPUMEIX MO Be-
nNnumHe © KneTko uHdpysopum unu Bonblumx no pasmepy, Heobxoguma bunbTpayus
npob6sl.
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7. NposeaeHue aHanusoB

7.1.3anonHeHue kioseT

B kioBeTy BHocsT 2.0 Mn B3asecK vHcpysopuii B paboveld KoHLeHTpaumn, npeasapu-
TeSIbHO MpOBEepEeHHOW Mo AByM napameTpam: Mo YyBCTBMTESIBHOCTM K MoAenbHOMY
TOKCUKaHTY {cMm.n.2.4.3.2) u no Beixogy B pa3basnswolwjyio cpegy (cm.n.2.4.3.1). K
B3secu fo6asnsior 0,35 mn 5% pactsopa MBC, Bce TwaTensHo nepeMelInBaioT, He-
NpeMeHHO YBMaXHWB CTEHKW KIOBETbl, U HacnaueaioT (Hanpumep, nunetkou) 1,8 mn
aHanuaupyemoii BofiHoI NpoObl, He forycKasi nepeMeLUMBaHUA C HUKHAM cnoem. Ye-
pe3 30 MUHYT (NPOROMKUTENbHOCTL TecT-peakyuu) nocnejosaTenbHO NPOUIBOAAT
onpeneneHne KOHUEHTpaLWn MHAY30puid B BepxHel 30He KIOBETbI B KOHTPOMbHBIX (1K)
1 onbITHBIX (lon) npo6ax. KoHTponbHble 1 OnbiTHLIE NPOGLI FOTOBAT OAHOBPEMEHHO.

7.2.UamepeHue koHLeHTpaym1y nHdysopuit Ha npubope "BUOTECTEP-2"

MoagroTtoBneHHbie no n.7.1 KioBeTbl NociefoBaTeNbHO NOMELaloT B KIORETHbIA
MOAYJIb U CHUMaIOT nokasaHus npubopa. B npubope "BUOTECTEP-2" npeaycmoTpe-
HO TpW pexuma paboThbl:

—~ u3MepeHue U MHANKauus pesynbTaTa Yepes kaxasle 22c;

— Uu3MepeHue U UHAWMKAUMA cpefHero sHa4YeHus pesynbratoB 5 oTc4eToB (Yepes

kaxabie 110c);

— usMepeHWe U MHAUKALWA cpeaHero 3HadeHus pesynstatoB 10 oTcyeTos (Yepes

Kaxpgbie 220c).

Pa6ora ¢ npubopom:

a) ycraHoBUTb pexum ycpeaHeHus "1" ( ropuT cBeTOAMOA HaR KHOMKOW, coceaHue
cBeToAnoAbl noratueHbl);

6) BCTaBUTL KIOBETY B KIOBETHYIO HULLY, 3aKpbITh KPbILLKY, HaxaTtb kHonky "MYCK";

B) MHAWKaUWs racHer, Ha 12c (BpemMs aBTOMOACTPONKM) 3aropaeTcsi CBETOAUOA
"OTCHET", u ewwe yepe3 22c Ha uHAMKaLMOHHOM Tabno noseBnseTcst nepBoe 3Hade-
HKMe KOHLEHTpauuu B YCNOBHbIX eguHuyax. Bolgaya oTcueTa conpoBoXAaeTca CBETo-
BbIM W 3BYKOBbIM CUFHASIOM NPOAOIKUTESNbHOCTbIC 2C;

r) B TeyeHue 22c 3HayeHWe Npeabiaywiero oTcHeTa CoOXpaHAeTcs, 3TOro BpeMeHu
[OCTaTouHO ANA perucTpayuu pesynbsrara.

Ecnu koHuyeHTpaLusa TOKCMKaHTOB HacToNbKo BenNuka, YTo MHdy3opun NpakTu4ecku
He BbIXOAAT B Npoby (nokasahus npubopa 8 YCNOBHLIX €AUHULAX HaxOAATCs B npe-
nenax 000-008), To HaunHaeT murate ceetoguop "TPEBOIA". 3t1o o3Hauyaer, 4To Uc-
neITyeMyio npoby Heobxoaumo pasbasuTb A0 NonyyeHus Ha npubope 3HauYMMbIX Be-
nmumH. (He 3abyAbTe ckoppekTUpoBaTb OUEHKY TOKCMYHOCTU B COOTBETCTBMM CO
cTeneHblo pasbasneHus ucxofHow Npobbil).

MocnepgoBaTensLHOCTL onepalyuii NPy UCNONBL30BaHUW APYIMX PEXUMOB U3MEPeHWH
WMAEHTUYHA BbilLleonucaHHoi. O6LiuHo paboTaloT B pexume ycpegHeHusa no 5 nokasa-
HUAM. KoHTposbHbIe U ucnbiTyemble Npobbl AenaloT B TpexX NOBTOPHOCTAX. 3HauyeHUA
NOBTOPHOCTEW YCPeRHSAIOT U PaccunTbIBalOT MHAEKC TOKCUMHOCTYU 1o n.8.1.

8.06pabotka u ocopmneHue pesynoraros

8.1.0ueHKy TOKCUYHOCTU BoAHOW npo6bl NPOU3BOART NO OTHOCUTENLHOW pasHule
KONUYECTBa KIETOK B BEPXHWUX 30HAax KIOBET C KOHTPONbHLIMU U aHaNVM3UpyeMbiMu

npobamu.
NHAeKe TOKCUYHOCTY onpeaensieTca Kak:
I, -1
T= c;.x] q.n:‘ roe

(72 4
lep lepon - CpefHUe nokasauus npubopa ANSA  KOHTPOJIbHBIX W aHanM3upyembix
npo6 cooTBETCTBEHHO.
MHaekc TokeuuHocTU (T) - BennunHa GespasmepHas 1 MOXET MNpuHUMaTh 3Have-
HUsA oT 0 40 1 B COOTBETCTBUM CO CTeneHbi TOKCUMHOCTY aHanuanpyemoii npobbi.
Mo BenuumHe uHAEKCA TOKCMYHOCTM aHanuaupyembie BofHble npobbl knaccudm-
UMPYIOTCA NO CTENEHN UX 3arpsAsHeHus Ha 4 rpynnbt:
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I. Qonyctumasn crenexb 3arpastenns (0.00 < T < 0.25);

il. YMepeHHas cTenexb 3arpsaHeruns (0.26 < T < 0.70);

Ill. Beicokas creneHb 3arpssrerns ( 7 > 0.71,a Takke 3HayMMble 3Havenus T, no-
nyJeHHsbie npu 2-x, 4-x, 6-kparHom paszbaenenun aHanuaupyemoin npobol);

IV. UpesBbiMaiiHO BLICCKAA CTeneHb 3arpasHeHWsA (3Hauumbie 3HadeHus T, nony-
YeHHble Npu 8-KpaTHOM U cabille pasbaBneHvVn aHanuanpyemoii npobsi).

8.2.MpuMep 3anncu pesynbTaToB WaMepeHni
Homep npo6ui [MosTopHoc| MokasaHus npuScpa Cp. 3Hau. no § Cp.3Hauno 3 | Haekc TokcHuu-
™ ly.e. uaMmepeHUaM icp, | nosTopHocTaM | Hoctu T, y.e.
y.e. 4cp.y.e.
Konrponb 1 126 120 106 136 116 121
cpepa Ni-N 2 136 130 112 120 106 122 144
3 106 73 128 82 100 98
Mpoba 1 1 86 90 80 116 60 86 81 [14-81 .
2 |8 66 78 8 70 78 a =035
3 74 86 62 98 80 80
MNpo6a 2 1 0 0 o o0 O 0 0 114-0
2 0 0 0 0 O 0 — =1
3 0 0 0 0 0 0 114
fipo6a 2 ¢ 10- 1 2 4 8 6 5 5 6 114-5
KpaTHbLIM pa3- 2 4 6 4 2 8 5 =095
BGasneHnem 3 10 8 2 8 4 6 14

9.Hopmb! norpelHocTv

9.1.Ka4ecTBO OLEHKN TOKCUYHOCTU BOAbl onpedenseTcs MorpewHocTeio npubopa
cepun "BuoTecTep" 1 cBOCTBaAMM TECT-KYNbTYPbi MHGDY30pUK.

9.2.MorpewHocTb npubopa HopmpcEaHa U onpefenseTcs npu nepsuMHOM W ne-
puoauHeckux nposepkax no meTojuke, yTeepxaeHHon [occtanaapTom Poccun.

9.3.B KauecTse CBOMACTB TECT-KYbTYPbl HOPMUPYIOTCH Cleayiowue nokasarenu:

- NOpOr YYBCTBUTENBHOCTY K MoaenbHoMy Tokcukanty (CuSO4x5H,0) - 0,01 mr/n;

- AnanasoH pearMposaHna Ha MoAeNbHbI TOKCUKaHT HaxoguTcs B npeaenax 0,01 -
1,0 Mr/n.

10.KoHTpons norpeLiHocty

10.1.KoHTponb MeTponiorMiyeckux xapakrepucTuk npubopa ocyuwlecTBnseTcs npu
KaxAoM ofnpeAeneHnu TokeuiHocTu B pexume TECT.

10.2.KoHTponb cBOWCTB KynbTypbl WHGY3OpPUA Ha cooTBeTcTBUEe TpeboBaHUSM
pasgena 2 Nnpou3BOAUTCA NpW ee NOATOTOBKE K M3MepeHriam (n.2.4).
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NPUNOXEHUE 3: BUOTECTUPOBAHUE C UCMNONb30BAHVEM
KYNbTYPbl UH®Y3OPUA TETPAXUMEHA NEPUOOPMUC

1.MpuHYMN MeToaa

Metoz ocHosaH Ha onpepaeneHun BbDKMBAEMOCTU U M3MEHEHUS UHTEHCUBHOCTH
pa3MHOXeHUs UHDY3OpUiA NOA BO3AECTBUEM TOKCUUECKUX BeLLecTs.

OueHKa CTeneHn TOKCUYHOCTH NPOU3BOAUTCS MO peaynbTaram OCTPOro U XpoHude-
CKOro TOKCUYECKOro AelCTBUSA TECTUPYEMOIA BOAbI Ha UHGY3O0PUIA.

B kauectee TecT-o6bekra ucnonb3yloT MHdysopun TeTpaxumeHa nepudopmuc -
Tetrahymena pyriformis (Ehrenberg) Schewiaroff.

MpakTyeckoe ucnonbsoBaHve uHdy3opuii TeTpaxumeHna nepudopmyc nNpu Tec-
TUPOBaHNMN MUTLEBON BOALI OGBLACHAETCA BLICOKOIA HyBCTBUTE/IBHOCTLIO MHGY30pUA K
HebnaronpuATHLIM thakTopam BHELHEN cpefibi, XMMUYeCKUM BelecTBam 1 coeaunHe-
HUAM, UMEIOLUUM CaHUTapHOe W 3JKOMOrMYecKoe 3HayeHve - TARXKeNnLIM MeTannam,
KaHueporeHam, repGuyuaam, vHCeKTULMAAM, TOKCMHam OGaxktepuii v nnecenu,
dapMnpenaparam 1 7.4.

MpeumyulecTBOM wucnosnb3oBaHWA WHGY3opuii TeTpaxumeHa nepudopmuc no
CpaBHEHUIO C APYIWMMK NPOCTERLLMMUN SBNSETCA BbICOKAs UHTEHCMBHOCTL obMeHa Be-
wecTs, GbiCTpoIiA pocT TeTpaxmmeH, BOIMOXHOCTL paboTbl co cTepunbHOW KynsTYponi
¥ CTaHAAPTHBIM LWTaMMOM.

2.XapakrepucTuika Tect-obbekra

2.1.Tun vrdysopuu - Ciliophora;

Knacc Oligohymenophora,

Hagorpsa Hymenostomatida,

OTpsa Tetrahymenina;

Pog Tetrahymena;

Bug Tetrahymena pyrifermis (Ehrenberg Sohewiakeff).

2.2.MecTo obutanus

TeTpaxuMeHa pacnpocTpaHeHa B NPecHbiX BoAAX € BLICOKMM cofepXaHuem opra-
Hu4eckux BelyecTB. BecTpeuaetca B coopykeHusix HMONOrUYECcKOr OYUCTKN B aKTuB-
HOM une.

2.3.Mopdonorus, passutue, nutaHve, Abixaxue, posib B KDYroBopoTe BellecTs

Teno TeTpaxumeHbl umeeT rpyLiesuaHyto chopMy, AnuHa ero 38-60 MKM, NOKPLITO
o60nouKol (nennukyno#). PecHu4ku paBHOMEPHOW ANWHLI NMOKPLIBAKOT ero psaamu,
pacnonoXeHHbIMU  MepuananbHo OT  nepegHero  (CYXeHHoro) K 3agHemy
(paclumpeHHOMY) KoHLy Tena. Yucrno psaoB pecHuudek medee gsaauatu. MMutaHue
OCYLLECTBIAETCS Yepes poT (LUCTOCOM), PacnonoXeHHbI B BEpXHeR YacTy Tena Ha
AHe OKONIOpPOTOBOI BnaauHbl (BecTubynym). OT BecTubynyma BHUS OTXOAAT ABa pAfa
pecHuU4ek, a BBepX -nepeceKkaloLmii BePXHIO YacTb Tena 3KToNnasmMaTuyeckui LLoB.
MNuujeBapeHre ocywjecTBNSIETCS C NOMOLWBIO NUUieBapuUTenbHbIX Bakyonew, 4ucno
KOTOPbIX HeMNOCTOSIHHO U 3aBUCUT OT nuwn. KpoMe nuujesapuTenbHbIX ¥ TeTpaxume-
Hbl UMEETCH coKpaTuTenbHas (nynbcupyroljas) Bakyonb, yHKUMA KOTOpPOW 3aknioua-
eTcs B perynupoBaHuu BogHoro 6anaxca. OHa pacnonoxeHa B 3afjHel Yactu Tena.
ApepHolid annapaT cocToWUT U3 ABYX TUMOB siAEep. Makpo- U MUKpoHykieyca. Makpo-
HyKneyc uMeeT siiyeBuaHyio popMy, OH yNpasrsieT XU3HEHHLIMM Npoleccamu B Tene
uHby3opuiA. MuKpoHykneyc ydacTeyeT B NONOBOM rpouyecce, nepefasas HacneacT-
BeHHYI0 Hchopmaymio.

Becnonoe pasMHoxeHue uHcysopuii ocylUecTBASETCA NOMNepeyHbiM AeneHuem
Hapsoe. inutensHocTs obuwero yukna xusHeaesiTenbHocTu cocrasnsieT 4-6 4. MNono-
BOW NPOLECC HOCUT XapaKkTep KOHbiorauuw - BPEMEHHOro COeAMHEeHUA AByX ocobeit
AnNA B3auMHoro obmeHa YacTsamMu sgepHoro annapara.

Mo oTHoweHWIO K cogepXaHuio pacTBOPEHHOIo B BOAe kucrnopoaa Teirahymena
pyriformis ABNAETCA 3BPUKCUBNOHTOM, T.e. MOXET CyLecTBOBaTh B LUMPOKOM Juana-
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30He ero KoHueHTpayui oT 0 go 100% HacbiwjeHus. TemnepaTypHbiii onTumMym: 25-
26°C.

2.4.CopepxaHue KynbTypbl

2.4.1.MoaroToBKa nUTaTenbHbiX cpes

a) MNuraTensHas cpeaa NenToHHO-ApoXxXesBas

Ha 100mn auctunnupoBaHHoli Boasl BHecTn 0,51 rniokosbl, 2r nentoHa 6akrepuo-
norunyeckoro, 0,1r apoxokeBoro akcTpakra, 0,1r mopckoid conu. [losectu pH go 7,1.
MpouneTpoBaTh NUTATENLHYIO cpedy Yepes GyMmaxHbii hunbTp, pasnuTs B npobup-
KU BbicoTO 20MM, 3aKpbITh BaTHO-MapnesbiMU TaMMoHaMu, CTepunn3oBaTb aBTokna-
BupoBaHueM 30 MUH, OxnaguTb A0 KOMHATHOW TeMnepaTtypbl, XpaHuTb NUTaTeNbHYIo
cpeAy B XONOAWUNbHUKE.

6) MurarensHas cpeaa YC[ (yrnesoaHo-conesas ApoXKeBast)

Ha 100mn guctunnuposaHHoi Boabl BHecTu 1,5r rniokoswl, 0,1r mopckol conu,
0,1r apoxokesoro akcTpakra. [losectu pH go 7-7,5. MpodunbTposarb NUTaTenbHylo
cpefy Yepe3 BymMaxHblid unbTp. Pasnute nuTaTenbHyio cpely B Npobupku BbICOTOM
(20-1)MM, 3aKpLITb BaTHO-MapieBsiMU TaMNOHaMK1 1 CTEpUNU3osaTh aBToKIaBMpoBa-
Huem 30 MuH.

Mocne crepunusaumv npobupku co cpegoni YCJI oxnagutb Npy KOMHaTHOW Temne-
paTtype 1 XpaHuTb B XONoAUbHUKE.

8) [NevyeHouHan nuTaTensHan cpega

Kycouek neuyeHun (KpbicuHoW unu KypuHoi) secom 20r orsaputs B 100mn sBogonpo-
BOAHOW BoAabl, npokunaTuTe 30 MuH. OcTyauTb, npodunbTpoBaTh Yepes GyMaxHbiA
duneTp, pasnute no npobupkam (~nc 5 mn), B HekoTopbie NPobUpkW NMONOXUTL Ky-
COuKKM nedeHun no 5r. CtepunusoBats 8 aBToknase 30 MUH unu Apo6HbLIM KuNYeHueM
Ha BoAsiHOW 6aHe B TeueHue Tpex cyTok no 30 MUH.

2.4.2 KynbTuBuposaHue nHdpy3opuii

[ins BeipatymBaHns uHcy3lopuii B iiabopaTopHbIX YCROBUAX MCNOSIL3YIOT 18ATOHHO-
APOXOKeBYI nuTaTenbHylo cpefy. KynbTypy uHcy3opuii noAlepX1BaloT Ha NenToH-
HO-Z4POX)XXEBOW cpefie NyTeM ee nepecesBa 6akrepuonorM4ecko neTneil Ha cBexyio
cpefy yepes Kaxable 7 CYTOK.

Nockonbky uHdysopua TeTpaxumeHa NnepudOpMUC ABAAETCA CTEPUIILHOW KyNbTy-
POW, TO ee nepecesbl HEOBXOAMMO OCYLIECTBAATL B YCIOBUAX MUKpobuonoruyeckoro
Gokca. Mpy ero oTCYTCTBUMU MOXHO OCYLECTBNATL NepeceB 1M B o6biMHOM paboyem
nomeilleHun ¢ ucnonb3oBaHWem CNUpPTOBKN.

Temneparypa B paboqem nomelerHmnu 25+5°C.

Mpw oTCYTCTBUM BO3MOXHOCTM JacToro nepecesa ANA ANUTESNIbHOW COXpaHHOCTU
KynbTypbl MOXHO ucrnonb3oBaTtb nuTatensHyto cpegy YCL. YCI1 cpeay pasnuth B
npobupkn no 5mn. CtepunbHoi NUNeTKoR Hag NnameHeM CNWMPTOBKW BHeCTH no 1-2
Kansie TpexcyToYHOW KylbTypbl WHAY3OpPWH, BbipalleHHbIX Ha NenTOHHO-APOXKeBOW
nuTaTenbHoW cpefe U XpaHuTb NPU KOMHaTHOW Temneparype.

UHdy3sopun octaloTcs xusHecnocobHbiMu 8 Tevenue 1,5 -2 mecsyes.

MpumeyaHve: ans Gonbluel rapaHTuM COXpaHEeHUR KyNbTypbl PEKOMeHAYyeTcs fAe-
natb nocesbl B 2-3 kon6bl. XpaHAT B 3aTEeMHEHHOM MecTe, He fonyckaa nonagaHus
NPAMBIX CONHEYHbIX NyYen.

B cnyuae HeobxogumocTu xpaHeHus cpokom A0 6 mecsues wHdpysopuii Tetrahy-
mena pyriformis MOXHO KynbTUBMPOBaTL Ha NEYEHOYHOW NUTaTeNbHOMU cpeae.

O6opyaoBaHue U nocyay, ucnonbayemble ans paboTbl ¢ nHdysopueni, He cneflyeT
ucnonbL3oBaTh AN APYrvX yeneit.

[ina npoBepku KynbTypbl Ha YUCTOTY HEOBXOAUMO perynapHo Aenarb NoceBbl Ha
CKOlleHHbIVi arap. BusyanbHbiii ocMOTp cpefibl, @ Taloke MUKpOCKonuposaHue Nos3Bo-
NAOT KOHTPONIUPOBaTb €€ YMCTOTY OT NOCTOPOHHEW MUKpodnopbI.

MeToabl o4MCTKM KynbTypbl TeTpaxumeHa nNUpUOPMUC OT NMOCTOPOHHEW MMKpO-
dnopsl:

a) exxeAHeBHbIN Nepeces WHY30pWii Ha CBEXYIO NUTaTesNbHYIO cpegy (Ao 4-5 pa3);
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6) B3nTUE MHOKYNATA NPU NepeceBe C BEPXHEro CNOR cpeAbl, BbiAepXuBaHue Kynb-
TYpPbl PYU OTHOCUTENBHO HWU3KoW Temneparype (11-15°C);

B) B criyyae, ecfin ouncTka KynbTypbl o Metogam 1 u 2 He paeT pesynbTara, 70
cnepyeT ucnons3oBaTb aHTUGUOTMKY, KoTopbie AobaBnsioT K cpefe B Criefytowux
KonuuecTsax:

nexnyunnuK - 1000 Mkr/mn,

cTpenTomMuuuH - 400 Mmkr/mn,

TeTpauuknuH - 50 mkr/mn.

MNepeces Ha cpepy, cofepxXallylo aHTUBMOTUKM, MOXHO AEN&Tb HECKOMbKo pas
(uepes 34 pHa ).

2.4.3.Nogrotoska KynuTypbl Tetrahymena pyriformis K aHanuay

Pasnutb NenTOHHO-APOXOKEBYIO NUTaTeNbHy!o cpefy B KOHUHecKue Kosbbl ¢ TakmM
pacyeToM, 4ToGbi TonuMHa Cnos cpefbl He npesbilwana 2cMm. Konbbl 3aKpbiTh BaTHO-
mapneBbiMy NpoBKamMu U cTepunusoBaTh B aBToknase 8 TeyeHwe 30 MuH npu 1artm.
Mocne ocTbiBaHuA 3aceATb B Konbbl 3-5 cyTOuHbLIA MHOKYNAT uHby3opuii (M3 Gakre-
puonorudeckoii npo6upku) B konuyectse 0,2mn Ha 10Mn nenToHHO-ApOXOKeBOW cpe-
Abl.

MpumedaHrue: 06beM 3aceBaemMoii cpeabi onpeensieTcs nNnaHMpyeMbIM KOnu4ecT-
BOM aHanusoB (pacxoj cpeabl Ha 1 aHanua - 2,2mn).

3acesHHble KonbbI cogepxaTb Npy KOMHaTHOW TeMnepaTtype B 3aTeMHEHHOM Mec-
Te B TeueHue 2-4 cyToK A0 JOCTWKeHWUA HeobXxoauMOiA NIOTHOCTK KynbTypbl (160-250
Thic.Knerok/mMn).

OnpeaeneHve NnoTHOCTU KynbTypel Tetrahymena pyriformis npoBectTi ¢ NOMOLbIO
cyeTHOR Kamepsl Pykca-PoaeHTans unu kamepbi Fopaesa.

CoaepxaHue nNpobupku TujaTensHo nepemellaTb ANA NONyYeHUs OQHOPOQHOM
B3BECH (NPOBECTU HECKOSbKO BpalwjaTesnbHbix 4BVKEHUA), oTobpaTb U3 NpoSupkK Nu-
MeTKOW CYCMEeH3MIO KMEeTOK ‘W HaHecTu Kansio B cyeTHyio kamepy ®dykca-PoseHTtans
(nnu kamepy Mopsesa).KneTku B kanne dprkcupoBaTb 5%-HbiM CIUPTOBLIM PacTBOPOM
fioaa, onyckas B Kanlo KOHYMK CTEKMAHHOW Namnouykn, CMoYeHHO? pacTsopoM ioaa,
OLICTPO HaKpbITb B KaMepe NOKPOBHLIM CTEKNOM U npoTepeTb cTekno. Mog MUKpocko-
NIOM rocHUTaTh B onpejdeneHHoOM uucne KBafpaToB KONWYECTBO KNEeToK (He meHee
50), HaAT KONUYECTBO KNETOK B 1 M1 cycneHaun.

PacueT npousaecTu no opMyne:

—— 103
N= n-V'O , rae

N - yucneHHocTb KNeTok B 1 cm3;

X - KONUYECTBO NPOCHUTAHHbIX KNETOK;

N - KONMYECTBO MPOCUUTaHHLIX ManeHbKUX KBagpaTos Kamepbi;

V - 06beM YacTu Kamepbl, UMeloLLeli NnoLaabs ManeHbLKoro Ksagpara,

10°- npuBeaeHue K 1MA.

lpumeuyaHue: Ha nnacTuHe KaxA[oOW Kamepbl yKasaHb! MAowWagb ManeHbKoro
kBagpara u rnybuHa kamepbi.

3.060pyaosaHve, Marepuansl, peakTuBbi

— MUKpocKon 6uoitorudeckuil crepeockonuyeckuii M6C, TY;

Bann BoasaHan;

- aBTOKNAaB;

— CMUPTOBKA;

- Tepmouukac OCT 16.0.801.397-87;

- Wwkad cywmnobHeli OCT 16.0.801.397-87;

~ Becbl aHanutaveckue ¢ HMNB 0,1r TOCT 24104-82;

- cyeTHas kamepa Pykca-PoseHTans unu cyetHasn Kamepa l'opsesa;
- wratussl AnA npobupok:

~ nunetku MNacteposckue;
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— Kon6bl MepHble 2-50; 2-100; 2-1000 'OCT 1770-74,

— Kkon6el NNockoAoHHbIe MN-1-500-29/32 TC M-11-1000-29/32;

- aucTunnupoBaHHas sofa FOCT 6709-92;

— rnoKo3a, Xu;

— MopcKasi conb;

— APOXKEBOW 3KCTPaKT;

— Bymara punbrpoBanbhas [OCT 12026-77;

—~ nentoH 6akTepuonoruueckuy;

- netns 6akrepuonoruyeckas,

-~ NUHUeT;

— KynbTypa uHdy3sopun Tetrahymena pyriformis.

4. Ycnosus npouyeaypbl GuoTecTupoBanus

4.1.TecTtpoBaHve MPOBOAAT NpW KOMHAaTHOW TeMmneparype B 3allULLEeHHOM OT
NPsSIMOro COJNIHEYHOro ceeTa mecTte. buoTecTupoBaHue nNpPoBoAAT 3-5-TM cyTouHOW
KyNbTYpo# WMH(Y30pWiA, BbipallieHHOM Ha NenTOHHO-APO)NOKEBOW cpefe ¢ HauanbHOW
KoHueHTpayuei 100-200 kn/mn.

4.2.Mpouyenypa 6uoTecTupoBaHns

4.2.1.Viccneayemblie Npo6bl Bogbl pa3nute B Npobupku B o6beme npubnusuTensHo
5Mn B 3-X NOBTOPHOCTAX.

KoHTponem crnyXwuT oTcTosiHHas NuTbeBas BOAONPOBOAHAR BOAA, COOTBETCTBYIO-
Was rurmeHuyeckum TpeboBaHuaM Mo NokasaTensm cosfieBoro cocrasa, cofepXaHuio
opraHuMYeckux BeLecTB, TSKeNbIXx MeTannos, MukpoaneMeHToB. KoHTponbHas Boja
AomxHa obecneunsBaTth BbikuBaHue UHdy3opuii B TedeHue 48u4.

4.2.2.BHecTu B NpoGupKu ¢ BOAO MUKPONUNETKOMA KynbTypy uHdyopuii no 0,05mn
B Kaxay!'o.

MNpumevanve: nepen MukpockonupoBsaxvweM Npobbl BoAbl NepemelaTe BCTPIXuBa-
HUEM.

4.2 3.MNomecTUTb Ha NpeAMeTHOE CTEeKNO MUKpOCKona U3 Kaxaow npobupku no
0,01mn nccnegyemoii npo6bi BoAbl.

4.2.4.NMopcunTaTs NoA MUKPOCKONOM KONMYECTBO KNeToK.

5.06paboTka u oLeHKa pesynbTaTos 1 UX BblpaxeHue

Ans aKcnpecc-oyeHKn TOKCMHHOCTY Npobbl BOAbLI YMCMEHHOCTH XMBbIX KNETOK KOH-
TponupoBatb Yepes 15 MuH 1 1 vac.

B xpoHW4eckoM onbiTe YMCNEHHOCTb XKUBbIX KIIETOK KOHTponupoBaTh elle Yepes 6,
24 1 48 vacos.

3a ocTpoe ToKkcu4eckoe geicTave NpUHMaeTcs AelicTBue TeCTUPYEeMOiA NUTbeBOon
BOAbLI Ha MHdy3opuiA B nepuoa go 1 vaca. MokasaTenem TOKCUHHOCTU ABNAETCA M-
6enb uHdy3sopuli B TeCTUpyeMoli Boje 1Mo cpaBHEHUIO ¢ KoHTponeM. O6easBuUXeHHbIe
KNETKU CYATAIOTCA NOrvbLumMmm.

PesynbTartsl 0CTPOro onbiTa NOATBEPXKAAIOTCA B XPOHUYECKOM OnbiTe: B cnyyae,
ecnu yepes 6 yacos Habniogaetcs 100%-Hasi rubenb uHY3OpUH, TO Uccnegyemasn
BOAA XapaKkTepusyeTcs KaK TOKCUYHas.

3a XpoHUudecKkoe NpUHUMAaETCA JeicTBue TecTupyemol BOALI B Nepuos Ao 48 va-
coB. [loxkazaTenem TOKCUMHYHOCTU ABJINETCA CHUDKEHWE WHTEHCUBHOCTW PasMHOXEHUs
MHPY30pUiA, NPOABNSIOLLEECH B yMEHbLUEHUW KONMYECTBa KIeToK B TeCTUpyeMoli Bo-
Ae No cpaBHEHWIO C KOHTponeM. CTUMyNAUUs pasMHOXeHUsI UH(Y3opui no cpasHe-
HUIO C KOHTPONEM Takxke ABNSETCH noka3aTeneM TOKCUMHOCTU TeCTUPYEMON BOAbI.

MNokasaTenem TOKCUYHOCTM B XPOHWYECKOM OMbiTe MpUHUMaeTcs KoapuLuueHT
TokcuuHocTy (K;), KoTopbivi onpegensieTcs no opmyne:

K‘r = B—T_i'l‘

Bx - Bx
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B, - cpepHee KonuuecTBO MHy3opuii B Nose BUAUMOCTU OKynapa B HayanbHbIA
MOMEHT U3MepeHUs (nonyyaeTcs ycpegHeHnem No BCem Kannsam);

B, - cpefiHee KonMuecTBO WHGY3OpPWUA B NMone BUAUMOCTM OKYNApPa B KOHEUHLIA

MOMEHT 3MepeHUs;

B,', - cpefiHee XonuyecTso WHMY30pwiA B None BUAUMOCTM OKyNApa B HavanbHbIi
MOMEHT U3MepeHus B KOHTpone;

B: - cpefiHee KonuyecTso WHoy3opuii B None BUAUMOCTU OKyJiApa B KOHEeYHbIn
MOMEHT U3IMEePEeHUA B KOHTpone.

Mpoby cneayet cunTaTh TOKCMUHOK NPy 3HaYeHum K<5 un K>1.

[locToBepHOCTL OTKNOHEHUN NokasaTeneil onpeAenseTcs no Kputepuio CTbloAeH-
Ta (cM. npunoxeHue 5).
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NPUNOXEHUE 4: BMOTECTUPOBAHUE C UCMOJIb3OBAHUEM
®EPMEHTA QEMAPOrEHA3A LUTAMMA BAKTEPWUMA E.COLI

1.NpuHumn metoga

MeTtoa ocHoBaH Ha NoAaBeHUU OKUCIUTENbLHOW aKTUBHOCT chepmeHTa fernapo-
reHasa mukpooprasusmos E.coli nog sosgeticteuem cogepxatyuxcs B BoAe TOKCUKaH-
TOB W OLUSHKE CTEMEeHn YKasaHHOro BO3AEeWCTBWSI NMYTEeM cpaBHeHus BpeMeHu obec-
YBEUMBAHUA METUNIEHOBOTO CUHEro noJ Bo3AeNCTBIEM chepMeHTa B UCTIbITbIBaeMOoi U
KOHTpoOJbHOI npobax Bogbi.

HermaporeHaabl OTHOCAT K rpynne hepMeHTOB KJlacca OKCUAOPeAyKTas, KaTanusu-
pyloLMX OTLUEensieHe BOAOPOAa OT opraHnyeckux seljects. OHW BCTpevaloTca BO
BCEX XMBbLIX KNevkax, y4acTBYs B peakyusXx YIMEeBOAHOMo U Xuposoro obmeHa, a Tak-
Xe Buonorudyeckoro okMcneHus.

OervgporeHasbl BecbMa uyscTauTentHbl K AeiicTBuio Guonornyeckux sifOB, UTO
AaeT ocHoBaHWe MO CTENEHW MoAaBAeHMA WX aKTUBHOCTU CYAUTb O Buonoruuveckoi
TOKCUMHOCTU UCCNeAyeMbiX pacTBopoB U, B YacTHOCTU, Npo6 BoAbl.

2 Xapakrepuctuka rect-obbexra

Ltamm E.coli ¢ OCHOBHbIMM CTaHaapTHLIMW CBOWCTBAMM, NPUCYLWLUMU OpraHuaMam
AaHHOro BuAa, AOCTYrNeH, yRobeH B KynbTMBUPOBaHUN U NPUMEHEeHWUW, B TOM uuche
ANA OUEHKN aKTUBHOCTU AernaporeHasbi, cogepxaljedics B KneTkax MuKpoopraHua-
MoB (Myseli E.coli umeeTca B kaxgou 6akrepuonorudyeckoii naboparopuu LLCIH PO).

3.060pyp,oaaHMe, cpeacrTea niMmepeHua, marepuanbl, peakTtuBbl WCNOJb3yembie
npw 6uoTecTuposaHnu:

- TepmocTar;

~ ceKyHaomep;

—~ npobupku ¢ NpuTepTLIMY Npobkamu ¢ paboynm o6vemem Z23mn.;

~ pactBop meTusneHosoro cuxero 0,01%;

— pacTBOp NeNnTOHa ceBeXernpuroToBnenHblid 1%;

— pacTeop xnopuctoro Hatpus 0,9% (busnonoruieckuii pacrsop),

— CYTOYHas KynbTypa canpoduUTHLIX MUKpOOpraHuaMos E.coli.

4.Ycnosua n npouyeaypa duortectuposaHus

4.1.Npoby nccnegyemoit Boae: fosoaAT 4o pH 7+0,2 ¥ BHocAT B Tpu NpobUpkKU no
20Mn B Kaxaylto.

B ppyrue Tpu npobupku BHocaT no 20mMn duanonorudeckoro pacresopa (0,9% xno-
pucTbiii HaTpuid) ¢ pH 710,2. .

4.2 B kaxpayio npobupky gobasnsatot no 1mMn pacTBopoB nenTtoHa (koHy. 1%), Me-
TUNeHoBoro cuHero (KoHy.0,01%) u 1mMn cyTouHoMW KynbTyphl E.coli (13 pacyeta nony-
YEHWA B CMECH NNIOTHOCTY KneTok ~ 10™).

4.3.Ecnu npeanonaraeTcs, YTo B ccneAyeMoil Bofle MoryT cofiepXaTbCA BellecT-
Ba, obnagaioujue cnocoBHOCTLI0 K XMMWUYECKOMY UNU BUOXUMMUYECKOMY OKWUCTIEHWIO,
4YTO MOXET MPORBMNATLCA B 3amenneHwy npouecca obecuBeynBaHUs MeTUNEHOBOIO
CUHero, JONOHUTENBHO FOTOBAT KOHTPOSbLHYIO rpynny u3 Tpex nNpoGupok, B Kaxayio
W3 KOTopbIX BHOCAT no 20Mn uccnefyemoii Boabl U No 1M pacTBOPOB NenToHa U Me-
TUINEHOBOTO cuHero (No n.4.2), Ho He BHOCKT KyNbTypy E.coli.

4.4 XXnpkocTb BO BCex nNpobupkax no mepe BHECEHWS Npenaparos akkypaTHo ne-
peMeLLMBaloT, Nocne Yero 3akpolBaloT npobkamu, BbiTecHAs HebBonbliol u3bbiTok
XUAKOCTH, UToGbl M3bexars obpasosatis BO3AYLLUHOW NPOCNOAKY Haf XUAKOCTbIO.

4.5.Cpasy nocne 3anosiHeHus 1 repmMeTusaymm Bce npobupxu ¢ pacteopami no-
meLaloT B TepMocTaT ¢ t=37°C 1 ocyujecTsnsioT HabnlogeHne Yepes cTekno B Asep-
ye 3a npoieccom obecliBeunBaHWs METUNEHOBOrO CUHEro B pesyrikTaTte npouecca
okucneHus. [ins ynyuilleHus ycroeuid HabnogeHws no3aan npobupok ycraHasnueaior
akpaH 6enoro ysera (nuct Genoii Bymaru).
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4.6.Hauano oTcuyeTa BpemeHy obecLseunBaHNs XUAKOCTU B Npobupkax cukcupy-
10T C MOMEHTa NOMeLLjeHUs UX B TepmocTar. B TeueHue nepsbix 20-25 muHyT Habnio-
AeHVA BeayT Nepuoaudecku, HauvHas ¢ 25 MUHYT - HenpepbiBHO, OTMeYas Bpems 1c-
YesaHWA -oKpacku B Kaxgoi npobupke. B cpepHem Bpema ofecuBeuuBaHus Ans
KOHTPONbHbIX Npo6 ¢ uUaMonornieckum pacTBopomM u AnA npob soabl, He cogepxa-
LMX TOKCMKAHTOB U OKMUCIIAIOWMXCA KOMNOHEHTOB, coctasnaeT 30-40 MuHyT.

Mpu Hanuuuyu B BOAE TOKCMKaHTOB, NOAABAAIOWMX aKTUBHOCTb AernaporeHasb,
Bpemsa obecyBeYnBaHNA MOXET CyL|eCTBEHHO YBENUYUBATLCS.

B atom cnyuyae npu oTcyTcTBuM obeclseunBaHus XMAKOCTM B npobupkax ¢ ucnbi-
TbiBaeMoii Npoboli BoAb! ONLIT NpekpalwaloT No ucrtedeHun spemenn, Ha 30-40% npe-
Bbiliatoujero BpemMs obecluseynBaHa CMECU C KOHTPOMbHLIM (PU3MONOTMYECcKUM pac-
TBOpOM.

5.06pabotka 1 oyeHka pesynbTaros UCMbITaHWA

PacuyeT oTHOCUTenbHOro U3MeHeHUR aKTUBHOCTY depMeHTa aervaporeHassl AA
noj BO3AEACTBUEM XMMUYECKUX KOMNOHEHTOB, COAEpXalWUXCA B WUCMbITbIBAEMO
npobe, npou3BoAAT ro copmyne:

T, -T
AA=%-IOO" o rae

X

Ton - CpeaHee Bpema obecypeunBatua B8 Npobypkax ¢ OMNbITHOW (UCNLITLIBAEMONR)
npo6oii Boabt;

T« - cpeaHee Bpems obeclpeunsanuna 8 Npobupkax ¢ KOHTPONbHBLIM U3nonoruye-
CKUM PacTBOpOM.

MNpu 3HaveHunsax AA<15% uccnegyemas npo6a BoAbl cuUMTAETCH HETOKCUYHOW (He
Bbi3biBalolleld HapyuwleHUst GMoXMMMUECKUX MpoLeccoB Npu ANWTESIbHOM BO3AEWCT-
Blan).

Mpw 3HaueHuax AA2156% oTMedaeTca NPoABRalive TOKCUHECKOTO AEWCTBUS CO-
AepXaluxca B UCMbITbIBAEMOI BoAe KOMNOHEHTOB Ha canpoduTHbIE MUKpoOOpraHus-
Mbl (NojaBnieHne akTMBHOCTU MrMAPOreHasbl), YTO MOXET CBUAETeNbCTBOBaTh, B YacT-
HOCTU, O HanNM4YUKU B BoAe NOBLILIEHHBIX KOHLEHTPaUul TRXenbiX Merasnsios (cBuHel,
pTyTb, KAAMUIA U Ap.).

B cnyuasix, korga Ton npesbilwaeT Bpems obecyseunBaHust pacTBopa B KOHTPOSib-
HbIX npobupkax, He cogepxallnx canpodUTHLIX MUKpoopraHuamos, (cM. n.4.3) Gonee
deM Ha 15%, AenaloT 3aknioyeHwe O HanuuuMu B MCNbITbIBaeMoli npobe BeuwjecTs-
BoccTaHoBuTenel (xumudeckn unm Guonornyeckn oKMCRsWMXCS), YTo TpebyeT npo-
BEeAEeHNS JONONHUTENbHBIX XUMUYECKUX aHaNU30B BOAbL.
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NPUNOXEHUE 5: BAOTECTUPOBAHUE C UCNONb3OBAHUEM
PAKCOBPAS3HbIX

1. BuoTecTuposatune ¢ ucnonbaosaHyieM gadHUMA

1.1. MNpunHymn metoga

Metos ocHoBaH Ha onpegeneHyn MaMeHeHWA BbIKMBAEMOCTU. M MIIOAOBUTOCTH
AacbHuiA Npy BO34ECTBUMN TOKCUHECKVX BELIECTB, COAEPKaLLMXCA B TeCTUPYEeMOW 8o-
Ae, NO CPaBHEHWIO C KOHTPOMEM.

KpatkoBpemeHioe GuotecTupoBaHue (40 96 vyac) nNoasonsieT onpefeniuTs ocTpoe
Tokcu4eckoe AelicTBue BOAL! Ha AachHWIA MO MX BbDXMBAEMOCTU.

MNokasaTenem BbIKUBAEMOCTM CRYXUT CpefjHee KOSIMMECTBO TecT-06beKkTos, Bbl-
KWBLUMX B TECTUDYEMOI4 BoZe UNK B KOHTpoOIe 3a onpejeneHHoe BpemMs.

KpurepueM TokcuuHocTH asnsietca rubent 50 u Gonee npoyeHToB JadHuii 3a ne-
puoa BpemeHn 4o 96 4 B TecTupyemoli Boge NO CPaBHEHMIO ¢ KoHTponeMm. [lnurens-
Hoe GuoTecTuposaHmne (20 n Gonee cyTok) MO3BOJIAET ONPEAENUTE XPOHUUECKOE TOK-
cuyeckoe AeiicTsMe BoAbl Ha aadHd NO  CHWKEHWIC WX BbDKMBAEMOCTA
nNoACBUTOCTU. NoKasaTenem BuihX1BaeMOCTY CIYXUT CPEAHEE KONUYECTBO UCXOAHbLIX
camoK AadbHUA, BIKMBLUMX B TeueHue GUOTECTUPOBaHWA, nokasarenem nnogosuTo-
CTU - cCpejHee KONNYecTBO MONOAW, BbIMETEHHOW B Te4eHWe GUOTeCcTUPOBAHUS, B ne-
pecyeTe Ha OfiHY BLDKMBLUYIO UCXOAHY!O CaMKy.

KpurepreM TOKCUHYHOCTW SIBNRETCS 4OCTOBEPHOE OTNUYME OT KOHTPONA nokasaTe-
5171 BbKMBAGMOCTI UNU MIOAOBUTOCTY JaHUIA. ’

B kavecTBe TecT-o6bexTa ucnonnaytoT Daphnis magha Straus.

1.2.XapaKkrepucTuika TecT-obbekra

Tun Arthropoda

Knacc Crustacea

Otpsig Cladocera

CewmeiicTso Daphniidae

Popg Daphnia

Bug, Daphnia magna Straus

1.2.1.Mectooburanue

[acbHmm oburaior B croauux u crniabonpoToukbix Bogoemax. Ha Tepputopuu Poc-
cum achHUM LUMPOKO pacrnpocTpaHeHst. ABNSIOTCS TUNUYHLIMKU M3ocanpoGamu, nepe-
HOCAT 0CONoHeHue A0 6%.

1.2.2.PocT, passutue u paaMHoxeHue

PocT gadHuii B TeueHUe Bcelt XU3HWM HepaBHOMEPHLIA, C BO3pacToM 3aMeansierca
W CBS3aH C NepUOAUYECKUMM NUHBKAMW. NepBbie TPK (IoBEHUNbLHbIE) cneayloT Yepes
20, 24 vn 36 4acos, YeTBeprTas (co3peBaHue suL B AUMHUKE) U NATan (OTKNagbIBaHne
AiNL, B BLIBOAKOBYIO KaMepy) cneayioT ¢ uHrepsanoM 2-3 cytok. Hauunas ¢ wecTod,
Kaxgas NnuHbKa cornpoBoXAaeTcs oTknagbisaHvuem suuy. Pacrter gaduma Haubonee
WHTEHCUBHO B nepBble AHW nocne poxaeHus. lNpu xopoweMm MMTaHUU pasMepbl Mo-
nopbix pacdbHUiA nocne kaxgol nuHbku yasausaiotca. Mocne HacTynneHwus nonoeoi
3penocTy pocT 3aMeanseTcs. BoiMeTanHas monogb umeet 0,7-0,9MM B J5uHy, K MO-
MEHTY MOMnoBO3PenocTu camikn gocturaior 2,2-2,4 MM, camybl - 2,0-2,1 mm. Makcu-
ManbHasa ANMHa Tena camok MoXeT gocTuratb 6,0MM npu cbipom sece 7-10Mmr.

B npupoge B nertHee Bpemsi, a 8 nabopaTopuu Npu GnaronpuATHBLIX YCNOBUAX
Kpyrnbi rof, AacHUU pasmHoxatoTcn 6e3 onnoAoTBOpeHUN (NapTeHoreHeTMuecku),
npu4eM POXLAIOTCA B OCHOBHOM camku. [1py pe3KoM u3MeHeHMI YCNoBWiA CyL{ecTBO-
BaHUA (HEROCTATOX iMLM, NEepeHaceneHHOCTb, MOHWKeHWe TemnepaTtypul W T.4.) 8
nonynauumn aadHikii NOKBNSIOTCA camubl, U JadHUN NEPEXCART K MONOBOMY Pa3MHC-
XKeHWio, oTKNaAbiBan nocne onnogoTsopeHnUA "aumHue” siiya (1-2wr.), koTopble pas-
MeLyaloTca B cnelMansHoM ceanbiwke (achunnuyme), oGpasosaHHOM M3 YacTu cTec-
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POK NaHuupst camki. ITo CeANLILLKO NPY OYepefHol NUHbKe OTAeNSEeTCA BMecTe ¢
AiamMu U nagaert Ha AHO BOAoeMa, rae NPOXoAUT CTaAuIo NMOKOA.

BecHoli U3 AUl NOSBAAIOTCA CaMmky, KOTOpble B AanbHelilueM AAIoT napTeHoreHe-
Tyeckue nokoneHusa gacHui. Mepuos cospeBaHMA paukoB NPU ONTUMAnbLHOW TeM-
nepartype (20+2°C) u xopotuem nutaxum 5-8 cyT. '

HacTynneHue nonoBoli 3penocTv oTMe4aloT N0 MOMEHTY BbiXOAa SALEKNeToK B
BLIBOAKOBY!O Kamepy. [1nuTenbHOCTL SMOpUOHanbHOro pa3suTust o6bivHO 3-4 CYTOK, a
npu rnosbilLeHuM TeMnepaTypbl go 25°C - 46 yacos. Mo uUcTeuyeHUM 3TOrc BpeMeHU
NPOUCXOAUT BbIMET MonoAu. MapreHoreHeTU4EcKWe MOKOMEHUA CneayloT OAHO 3a
Apyrum Kaxgable 3-4 cytok. BHawane yucno auy B knagke pacduuid 10-15, satem Bos-
pacTaeT go 30-40 n 6onee, notom cHwkaeTca Ao 3-8. Knaaka suy npexpatyaeTcs 3a
2-3 cyToKk Ao cMepTu. B npupoge gadHum XusyT B cpegHemM 20-25 cyTok, a B nabopa-
TOopUM NpU oNTUManbHOM pexume 3-4 mecsiia u Gonee. Mpu BbICOKUX TemnepaTypax
(cBbile +25°C) npofomkUTeNbHOCTL XuU3HW AacdHUiA MoxeT cokpauwjaTtbes go 25 cy-
TOK.

1.2.3.MuraHue

McTouHukoM nuTaHusa AadHui B NpUpoaHbIX BogoeMax siBnsioTcs Gakrepum, ogHo-
KNneTouHble BOAOPOCAN, AETPUT, pacTBOpEHHbIE opraHudyeckue Bellectsa. UHTeHcus-
HOCTb NOTPeBneHnA Kopma 3aBuCKT OT ero Xxapakrepa, KOHLeHTpauum B cpeje, TeM-
neparyptl, Bo3pacTa paukoB 1 T.4.

MNpouecc nuTaHus fadHUl HenocpeACTBEHHO CBSI3aH C ABMXEHUEM IPYAHBLIX HO-
XekK, HanpaBNAIOWMX TOK BOALI BHYTPb NaHuMps. MNuyliessie YacTulbl, oTchunbTposaH-
Hble Ha "cuTe", NocTynaioT B NPOAOCSLHLIA Xenob (Mexay ocHoBaHuem Hor) U nepe-
JaloTcA Ko pTy padvka. CkonneHwe nuuu B Xenobe ceupaeTensctsyer o
HeGnarononyuuu B nUTaHun gadcHuin, Kak 1 B cnyvae, Korgaa "curo" 3aburo Basecbio.
YpeamepHO BbICOKOE coAepXXaHue KOPMOBbIX YacTUL CHUXaeT aKTUBHOCTb NUTaHus
AadHuiA, 1 OHU MOTYT NorMbHYTL BCNeAcTBME 3acCOPEHUS iALL{eBOro annapara.

MHTeHcuBHBIA BogHO-coneBo obmeH (Gonee 80% BoAbl payoK 3aMeHsieT MeHee
YeM 3a 2 MUH) cnocoBCcTBYeT NoAAEepXaHUIO NOCTOAHHONO OCMOTUYECKOro AaBleHUs
BHYTPU NaHUUpa U coxpaHeHuto dopmbl Tena. Mo3Tomy Npu YXyALWEHUM COCTOSIHUSA
AadcdHuid Teno vacto AedopmMuUpyeTcs, YTO MOXHO CUYUTaTb MPU3HAKOM HapyuleHUs
BOAHO-coNieBoro obmeHa.

1.2.4.0THOLWIEHMe K coepXaHuio kucrnopoaa

OnTumansHoe coAepXaHue pacTBOPEeHHOro KUCNOPOAa ANA PocTa U PasMHOXEHUst
AacbHuid 6-7 Mr/n. OHU YCTOWUMBLI K YXYALIEHUIO KUCNIOPOAHOMO pexuma - BbhKusaloT
Npy YMeHbLUEHWM KOHLEeHTpalMu pacTBOPEHHOro B BoAe Kucnopoga Ao 2Mr/n, uTo
CBA3AHO C UX CMOCOBHOCTbIO CHMHTe3auposaTb reMorfiobuH. MoBbilieHne cogepXaHuns
reMornoGuHa B KpOBM AacpHUii OTMEYeHO NPU MOHWKEHUU KOHLUEeHTpauunM pacTBopeH-
Horo kucnopopaa. B aTom cnyyae pauku npuobpeTaloT KpacHoBaTbili LBET BMECTO po-
30BaTO-XENTOro Npu GnaronpuUsATHLIX YCAOBUAX.

1.3. CoaepxaHue KynbTypbl AacHuii 8 nabopaTopHbiX YCnoBUsX

1.3.1.MonyyeHne ncxogHoro Marepuana Ans KynbTypbi AacHui

UcxopHbld MaTepuan gns nabopaTopHoi KynbTypbl faHUA MOXHO MONy4uTb B
yupexaeHuax-paspaboTumnkax HacTosLWuX MP*.

Ecnu 3TOT BUA BCTpeYaeTcs B MECTHbIX BOAOEMaX, MOXHO CaMOCTOATENbHO Bbi-
pacTute KynbTypy KadHuid. [ina sToro na soqoema ¢ NOMoLLbIo ruapobuonornyeckoro
cavka us nnaHKToHoBoro rasa NN 20-26 otnasnuBaloT gacdHuiA 1 NnomelaT B CTeK-
NAHHbIe eMKocTH, Yao6Hble ANA TPaHCNOpPTUPOBKK, KOTOPbIe 3aMONHRAIOT NoA Npobky
BOAOI 13 atoro Bogoema. OgHoBpemeHHo otbupaioT 5-10n Boas! Anst nocnegyloujen
nepecagku gacdHuid. B nabopatopun cneynanvct onpeaenseT Bua padykos Noj MUK-
pockonom. [locTaBneHHbix B nabopatopuio AacHWA BMeCTe ¢ BOAOW NepeBoAsT B
KpucTannuaartopbl. OTobpaHHyio NpupoaHylo Bosy UILTPYIOT Yepe3 GymaxHbI

THAM3YUIOC um.Cbicuna, UEBB PAH, MIY um.JloMoHocosa



31

UNLTP ANS NpeaynpexAaeHns nonagaqHua B KyNbTypy APYruX OpraHUsMoB - KOHKy-
peHToB AadpHuiA No cnocoby NuTaHus.

3apaHee NoAroToBrieHHble CTeKNsHHbIE COCYAbl eMKocTbio 3-5n 3anonHsioT Ha 1/3
cbbemMa oTPUNLTPOBaHHOW NPUPOACHA BOAOK U B HUX NEpeHOCAT AadHUA C NOMOLLbIC
CTEKNAHHOM TPYBku (BHYTpeHHUWiA auameTtp 0,5-0,7cMm) ¢ onnaBneHHLIM WKW onnnex-
HbIM Haaduiem KOHLLOM, 4ToBbl He TpasmupoBaTh paykoB. Takyio Tpybky ucnonsaylor
1 B fanbHeiilleM Npyu nepecagke aacHuii,

HayanbHas NNoTHOCTL nocagku - 6-10 ocobeid Ha 1n BoAabl. CnycTs 5-7 cyToK, B
TeueHue KOTOpPbIX AacpHWK NpuBLIKaOT K abopaTopHBIM YCNOBUSM CYLLIECTBOBAHUA U
HauMHalT Pa3MHOXATbCH, B COCYAbl AONMBAIOT BOAY ANS AanbHeurwero KynbTuaupo-
BaHuA.

1.3.2.CoaepxaHue KynbTypbi U KOpMNeHue

KynbTypy AadHuii BbipawmsaoT B knumarocTarte, nioMmuHoctare, Gokce unm no-
MeLLEHUW, He CoAepXKaLlem ToKcMYeckux napos unv rasos. OnTuManbHas Temnepa-
Typa ANs KynbTUBKpoBaHus JacHuil U GuoTecTuposanus coctasnser 20+2°C, ocee-
wjeHHocTb 400-600MK NpY NPOAOMKATENBHOCTU CBETOBOTO AHA 12-144.

He aonyckaloT ocselleHus fachHnid NpAMBIMKA CONHEYHbIMKM Nydamu. CTerisHHyo
nocyny Ans coaepxaHus fadHWiA MoloT NUTLEBON BOAOW, XPOMOBOW CMeCcLIo Unn co-
NAHOW KMCNoTol. Henb3Aa Ucnonb3oBaTh ANA MbITbA CUHTETUYECKME MOoloLUE CPEesCT-
Ba U opraHuyeckue pacTsopuTeny. B nomeujeHun, rae HaxoAaAaTes fadHuM, He npo-
BoAAT o6paboTKy MHCeKTUUMAaMW, He XpaHRT neTyyue sellecTsa W He paboTaloT ¢
HUMK. OnA KynbTUBUPOBaHWUA AadpHWiA MCNONb3YIOT BOAONPOBOAHYIO BOAY, KOTOPYIO
OTCTauBalOT U HaCcLiLaIOT KUC/TIOPOAOM C NOMOLLbIO MUKPOKOMIPECCOPOB He MeHee 7
cyTOK. Mcnonb3yloT Takke NpUpoaHyIo BOAY U3 HelarpasHeHHbix Bogoemos. Bosga ans
KYNbTUBMPOBAHUA AOSKHA YAOBNETBOPSATH cnepyloumm tpebosaHusm: pH 7,0-8,2;
KeCTKOCTb 06ian 3-4 Mr 3KB/N; KOHLEHTpaUuus pacTBOPEHHOrO KUCNOpPoAa He MeHee
6,0 mr/n.

OnTuManbHas NNOTHOCTL KyNbTypbl - 25 Nonoso3penbix caMok B 10 Bogwl. Pas B 7-
10 cyTok nonoeuHy obbema BoAbl B cocyfie ¢ KyNbTypoi AadbHuii 3amMeHsIioT Ha cae-
KYl0, YAANAIOT cUPOHOM CKONUBLLMIACA HA AHE OCafoK W Npv GONbLICH MROTHOCTU
KyNbTypbl €e npopexuBaioT. He pekomeHgyeTcs aspuposaTh BOAY B cocyAax ¢ Aag-
HUSIMMW. :

Kopmom ansa gacHuii cniyxar 3efieHble BOAOPOCNU (XNopenna unu cueHeaecMyc)
u xnebonekapHble ApoXkU. KynbTypy 3eneHbix BoAopocnei BbipawMsealoT Ha ogHoWu
M3 UCKYCCTBEHHbIX NUTaTenbHbix cpea (Tabn.1).

Tabnuya 1
CocTas nuTaTenbHbiX cpef AN KybTUBUPOBaHWUA BOROPOCAEHA
Peaikruss Copepxatne B cpege, rin
Tamusa Yenetckoro N1 Npara
KNO; 5,00 0,025 0,100
K:HPO4 - - 0,010
KH,PO, 125 0,025 -
KCO3 - 0,0345 -
MgSOx7H.0 2,50 0,028 0,010
[ Ca(NOs), - 0,100 -
FeSOQx7H,0 0,003 - -
FeClx6H,O - - 0,001
Pacrsop MuipoanemeHTos’ 1m0 1mn 1Mn

MuratentHble cpeAbl roTOBAT Ha AUCTUNNUPOBaHHOW Boje. HaBecky xaxpaoro mre-
ujecTBa pacTBOPSIOT B HeOONbILIOM KCNM4YecTBEe BOAbI, @ 3aTem pacTBopbli crnsaloT
BMecTe B nopsifke pacnonoxeHus peaktusos B Tabn.1 (4Tobul usbexars ocagka) u
AONUBAIOT BOAY [0 COOTBETCTaYyIoL|eroc obbvema.

"H3BO; - 2,86; MnCly. 4H,0 - 1,81; ZnS0, - 7H,0 - 0,222, MoO;- 17,64; NHVO.- 22,96 r/n.
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Pacteop mMukpoaneMmeHToB roToesaT oTgenbHo. Mepef nocesom Bogopocnel B 1n
nuTaTensHoid cpefbl BHOCAT TMN pacTsopa MukpoaneMeHTtos. Cpeny Tamus nepej
nocescM Bogopocel pasbasnsioT guctTunnuposaHHol Bogon s 3-5 pas.

Moces BogopocHeli NPOMIBOAST ansroNorMYeckn YUCTON KyNLTYPOM, KOTOPYIO Bbl-
pauuBaioT B CTepunbHbIX yenosusx (n.4). KynsTypy Bojopocneid BHOCAT B NUTaTeNb-
Hyl0 cpefy B KONu4ecTBe,. failolleM cCBeTno-3eneHoe okpatumsaHue. McxopHas KoH-
yeHTpayumsa okono 2 Teic. Kn/mn.

KynsTuBMpyloT Bogopocnu B CTeknaHHbiX KioBeTax, 6arapeiiHbiXx craxaHax unu
NNOCKOAOHHBIX Konbax Npu KpyrnocyTOYHOM OCBELUeHWW famnamu AHEBHOro csera
3000 nk 1 Npy NOCTOAHHOM NPOAYBaHWW KYNbTYPbl BO3AYXOM C NOMOLLBIO MUKPOKOM-
npeccopoB. Yepes 7-10 cyTok, koraa ckpacka KynbTypbl BOAOPOCNEH CTAaHOBUTCSH UH-
TEHCUBHO 3eneHo|, UX OTAENSIOT OT NUTATENbHOW CpeAbl NyTeM LeHTpudyrnposaHus
WM OTCTaMBaHUA B XOMoAWNbHUKE B TedeHue 2-3 cytok. Ocapok pa3baensioT B8 ABa
pasa AUCTUNNNPOBaHHOV BOAOK.

CycneHaum xpaHaT B xonogunbHuke He Gonee 14 cyTtok. Bogopocnu BHOCAT B
KynbTypy AacdHuii u3 pacyeta 1ma cycnexsum (600-1000 miiH.kn/mn) Ha 1N Bogsi.

1-2 pa3a B Hegento fadHuii KOPMAT xneGoneKkapHbIMU APoXKaMu. 4na NpuroTos-
neHua gpoxokesoro kopma 1r ceexux wrin 0,3r BO3AyLUHO-CYXUX APOXCKeA 3anusaioT
100Mn aucTuUNNupoBaHHoii Bogbl. MNocne HabyxaHus ApOXXKin TUjaTenbHO NepeMeLun-
BaioT. O6pa3oBaBLUYIOCA CyCreH3nio oTcTavBaloT B TeyeHue 30 MuH. HagocafqouHyio
XUAKOCTb 4OBABNSAIOT B cocyAbl ¢ facdHuaMK B kKosidecTBe 3Mn Ha 11 BogbL.

1.3.3.ApanTauua AacHWA K cpefie ¢ NOBLILLEHHONW MUHEpanu3ayuei

llpu HeobGxoaumocTn GuoTecTupoBaHus sogbl ¢ obWMM coaepxaHueM conei
cBhille 3 r/n BbipaWMBalOT KyNbTYpY, aaanTupoBaHHYIO K NOBLILLEHHON MUHepanusa-
uuu cpensbl. [ins atoro 8 Bogy, B KOTOPCOH KyNbTUBUPYIOT AadoHUA U MuUHepanulauus
KOTOPOIiA U3BeCTHa, NOCTeneHHo nopimamMu 4OGaBNRAIOT XNOPUCTLIK HaTpwuii. Brauane
ero BHocAT u3 pacuera 500 mr/n. Yepes Hefenic MUHepanMsayuio BoAbl NOBbLILIAIOT

~ewe Ha 250 mr/n. Yepe3s Heflenio MuHepanusauwio BoAbi NoBbIWAIOT eilje Ha 250
Mr/n. 31y onepauuio NOBTOPAIOT KaXAylo HeAemMto 40 Tex Nop, Noka cogepxaine co-
neii B cpele He AOCTUIHET HYXXHOTO YPOBHS (HO He Bbille 6 r/i ¢ y4eTOM HauanbHoW
MuHepanusauuu). B panbHeliem [OCTUMHYTLIM ypoBeHb MMHepanusayuuM cpegbl
rnoAfepXusaloT rNocToAHHO.

3ta xe cpefa CnyXuT KOHTponem npyu 6MoTecTpoBaHuiu U B KavecTee pa3bas-
nAoLeid. AaanTnposaHHbIX K NOBLILLEHHOMY COfiepXaHuIo conell fadbHUiA Henb3aa uc-
nonb3oBaTh AN TECTUPOBaHWS BOA ¢ Honee HU3KUM cofiepXXaHnem Coneii.

1.4.¥cnosus u npoyegypa 6uotectuposaHus

1.4.1.MNoaroroska AadHnii K BuoTecTUpoBaHMio

YTo6bl NoNy4UTb UCXORHLIM MaTepuan ana buoTtecTtupoBaHus, 30-40 camok gad-
HUI C BLIBOGKOBbLIMM Kamepamu, NoNnHb!IMY AWl UnK sapoabiileid, 3a 1-3 cyTok go 6uo-
TecTuposaHua nepecaxwusator 8 0.5-1n emkocTi (crakaHbl, Kpuctannusaropel) ¢ Bo-
B[O ANA KyNnbTMBUPOBAHWUA, B KOTOPYIo Nepes nocagkow AacdbHuid 3HocaT Kopm. Mocrne
nosiBNeHNss MONOAM (Kaxgasn camka MoxeT BbimeTaTs oT 10 go 40 monoabix pad:uii)
B3pocnbix ocobeil yaansalwT. OfHocyTouHbIX AaddHWiA UCTIONL3YIOT NMpYU  Kparkospe-
MeHHOM BroTecTUpoBaHUM, a ABYXCYTOUHBIX CaMOKNpW AnutenbHom GuoTtectuposa-
HUK.

1.4.2.YcnoBus 6uoTtectTuposaHus

Mepea Hayanom GuotecTuposBaHus B npoBe BoAb! ONPeAenAloT KOHUEHTpaLuio
pacTBOpPEHHOro KUcopoAa, Koropas gomkHa 6biTb He MeHee 6,0 mr/n. Ecnu oHa Hu-
%e 6,0 mr/n, To nepen GuoTecTMpoBaHMeM BOAY a3pUPYIOT C MOMOLLBIO MUKPOKOM-
npeccopa.

B npouyecce 6uotectuposaHns aspuposarb BOAY HE PEKOMEHRYETCA.

BuoTecTupoBaHMe RPOBOAAT B KNMMaTocTaTe, MOMUHoCTaTe, 6okce Unu nometlie-
HUYW, B KOTOPOM OTCYTCTBY!OT TOKCWYECKUE Napbl UMK rasbl, NpU ONTUMarnbHbIX TEMNe-
paTypHOM U CBETOBOM pexumax (n.1.3.2.).
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PesynbTaTel 6MOTECTUpPOBaHUS CuUTalOT MpaBunbHLIMKU, ecnu MMbent AadHuii B
KOHTpone He npesbiwaer 10% 3a Becb nepvof HabnofgeHWA ¥ KoHLeHTpauus pac-
TBOPEHHOTO B TECTUpYeMOl BoAe Kucriopoaa B KoHUue 6uoTecTMposaHMa coctaBnsieT
He MeHee 2 Mr/n.

1.4.3.NMpoyeaypa 6uorecTupoBaHus

[ins onpepieneHus HanWUMA OCTPOro TOKCUHECKOTO AeCTBUA KOHTPOAUPYEMOW BO-
Abl BoAY TecTupyloT 6e3 pasbasneHus.

O6beM npobbl Bogbl Ans 6uotecTuposakus - 500mn.

Mocapky AadpHuii B cocyabl Ass GuoTecTMpoBaHusl NPOBOAST CMEAYIOWMMKU Crioco-
6amu (BO3MOXHbI U gpyrue). ]

CreknaHHoi Tpy6koit guameTtpom 0,5-0,7cm oTtnasnusaloT facHWiA U3 KynbTypbl,
nomMeLyaioT B Ca4oK U3 NMIAHKTOHHOrO rasa, norpysus ero B TeCcTupyemyio soay, nepe-
BOAAT B Hee AacbHuiA, Nnocaaky seayT ot pasbaBneHuii TecTupyemoii Boab! ¢ 6onbluei
KParHOCTbIO K MEeHbLUEeN,

CTeKnaHHOM TPyGKo# oTnaenuealoT gacdHuid U BMecTe ¢ BOAO, nonaswel B Tpy6-
Ky, NepeHOCAT B NyCTOM cocyh Ans GuoTecTMpoBaHUA. 3aTeM NacTepoBCKOW NUMNEeTKOM
oTcachiBaloT XUAKOCTb M OCTOPOXHO, YToGbI He NoBpeAuTb AadHUA, NpUnUBaloT OT-
MepeHHbIli o6beM TecTupyemoii Boabl.

B cocyabl HanusaloT no 100MN KOHTPOSILHOW W TecTUpyeMol BoAbl UNu ee pas-
GasneHui. MoBTopHOCTL TpexkpaTHas. B kaxabid cocya nomeuwjalor no 10 oaHocy-
TOYHbIX AacHUA U IKCMIOHMPYIOT NpU onTUManbHbLIX ycnosusax (n.1.4.2) B TevyeHue
BpeMenn o 96 vacos. Mpu kpaTkoBpemeHHOM GuoTecTupoBaHUM AacdHUi He Kop-
MSAT. YyeT BbPXKMBWIKMX AadHuUi NpoBoaaT uepes 1, 6, 24, 48, 72 n 96 vacos. Ocobeii
CUMTAIOT BBLDKMBLLMMMW, €cCniu oHu cBoGOAHO NepefBUraloTCA B Tonwe BOALI WM
BCMAbIBAIOT CO AHa cocyAa He no3gHee 15c nocne ero sierkoro flokayusanva. Ecnu B
no6oi yuMTbiBaeMbili nNepuol BpeMeHu B TeCcTUpyeMoid Boge rmbHeT 50 u Gonee
npoueHTos AadHUl, GuoTecTuposaHne npekpawyaioT.

Lnsi onpeneneHuUst HanMMMA XPOHUYECKOTO TOKCUMECKOTro AeHCTBMS BOAbI B KOH-
TpoJIbHOM W APYMMX cTBopax BofHoro obbekra soAy TecTupyloT Gea pasbaeneHus.
Ecnu TpebyeTca cpaBHUTb CTeneHb TOKCMMHOCTW pasHbiX Npo6 BoAbl MW UCMONb30-
BaTb pesynsTarthl 6UoTecTMpoBaHusa npu yctaHoeneHun senuyduk NAC, rotossT ce-
puio pas6asneHuit. OnpegensioT MUHMManNbHYH KpaTHOCTh pasbaBneHus, npu Koto-
PO XpoHMYEecKoe TOKCMYECKOe AelCTBME He NPORBIISETCA.

Obvem npobul Boabl Ans GuoTecTuposaHus 6e3 pasbasnenws - 1n, ¢ yyeToM pas-
6asneHuii - 2n.

B cocyabl Hanusaior no 300mn koHTponbHOW U TecTUpyeMoil BoAbl UNY ee pas-
6aBnexuii. MoBTOPHOCTb TpexKpaTHasi. B kaxAbliA COCYZi BHOCAT OAMHaKoBOe Konuye-
CTBO KOpMa, nomMeLyalot no 10 ABYXCYTOYHbIX CAMOK AacbHWiA U SKCTIOHUPYIOT Npu on-
TUManbHbiX yenosusx (n.1.4.2). JadHuii KOPMAT execyTouHo. Tpu pasa B Hegenio B
cocyfax NPoU3BOAAT CMEHY KOHTPONbHOW U TecTUpyeMoli BoAbl Ha cBexeoTobpan-
Hyt0.Mpu cmeHe BoAbl AacbHUi KOPMAT 3a 3 yaca [0 CMeHbl. C MOMeHTa NOABNEHUs
MONOAW, B T CYTKW, KOrAa MEHSIOT BoAy, NPOU3BOARAT YUYeT BbIKMBLUMX MCXOAHBIX ca-
MOK ¥ BbiMETaHHOK Monoawn.

[ins aToro camok ¢ NOMOLLBIO CTEKNAHHOW TPYOKU nepecaxuBaloT B 3apaHee Mnoj-
roTosneHHsle cocyAbl ¢ KOHTPONLHO U TeCcTUpYeMol BOAOW (COOTBETCTBEHHO) U NoA-
CHUTLIBAIOT UX KOMUYECTBO B Kaxaom cocyae. OcTasLylocs BoAy MpoLexusaloT ye-
pes cuTo U3 NNaHKTOHOBOro rasa. [Ipy 3TOM Ha cuTe OCTaeTCA BbiMeTaHHasi MoNnoasb,
KOTOPYIO NOACHATLIBAIOT U yAaNsioT.

lNocne Toro, kak B KOHTpone Bce UCxoAHbIe camKu AaayT No YeTkipe nomera, Guo-
TecTupoBaHue 3JakaHuMBaloT. Bpems 6GuoTecTUpoBaHUs cokpaulaeTcs, ecnu npu
NpOMEeXyTOYHOM NoAcyeTe ycTaHaBnBealoT JOCTOBEPHOE OTNUYME OT KOHTPONA noka-
3arens BbDKMBAEMOCTU WK NNOAOBUTOCTH AadHUNA.

1.5.06paboTka 1 oyerka pe3ynsTaToB NpW KpaTKOBpeMeHHOM BroTecTupoBaHum
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Mpu 6uorecTupoBaHun BOALl AR ONPeAENeHU BO3IMOXHOTO HaslMuUA OCTPOro
TOKCHYECKOro AelcTBUS paccunTLIBaloT NpoueHT normbwmx aadcHuii (A) B Tectupye-
MOW Bo/le No cpaBHEHMIO C KOHTponiem.

e (e - X;)-100

Xe

X -cpenHee apudmMeTUYECcKoe KONUYecTBo JadHUA, BBIKMBLUMX B KOHTpone,;

X; -cpeaHee apucdmeTUHeckoe KONMYecTBO AadHWM, BLDKUBLUWX B TeCTUpyeMol
Boje.

Ecnu A>50%, TecTupyemas Boga oka3biBaeT OCTPOE ToKcu4eckoe AericTBue, ecnn
A<50%, TecTupyemana Boja He okasbiBaeT OCTPOro TOKCUYECKOro AeicTeus Ha aag-
HUA.

CTerneHb OCTPOro TOKCMHECKOTO AeWCTBUS TECTUPYEMOR BOABI PacCuuTLISaloT rpa-
PUYECKUM METOAOM.

JIKps0-964 - KpaTHOCTb pa3baBneHuss TecTUPyeMoid BOALI, NpW  KOTOpoit
rmbHeT 50% AadpHuii 3a 96 Jacos;

JKpo-964 - MMHUManbHAA KpaTHOCTL pasbasneHws, Npu KoTopoid AadHUM He rmb-
HyT 3a 96 yacos.

Ha ocu a6eyucc (puc.1) oTknagsizaioT norapudmel BeNUHUH KpaTtHocTu pasbasie-
HWA TecTupyeMOW BOAbLI, @ Ha ocu opAuHaT -cpefHue apudMeTUdecKMe BEIUUUHDLI
BbiKusBaeMocT AadHUi B rnpoleHTax K KOHTponio. Mony4yeHHble TOYKUW COeAUHRAIOT
npaMoii. OT Touyek Ha ocu opauHaT, coorseTcTBylouwMx 50 u 100% sbbkusaeMocTy,
NPOBOASAT NUHWK, NapannenbHole ocu abeyuce. M3 Touek nepecedcHUs ITUX NNHKIA ©
3KCNepUMeHTarnbHO| NPSMOIA onyckaloT nNepneHAUKYNApL Ha ocb abcuucc n HaxoaNAT
norapugMbl BeNUUMH KpaTHoCTH pa3BasneHuii, KoTopbie GyAyT COOTBETCTBOBATL UC-
kombIM BenuuuHam J1Kpso 1 J1IKpe. Yem Gonblie sennuntibl JiKpso M J1IKpg, TEM TOKCWY-
Hee TecTupyemas Boaa.

, The
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Puc.1. MNpumep pacuera cpeaHux pas6asneHwii TecTAPYEMOli BOAb)L,B KOTOPbLIX
BbikuBatot 50 (NKpsg) 1 100% (N1Kpg) TecT-06bEKTOB 3a YCTaHOBMNEHHDLIR Nne-
puoa BpemeHn

CTeneHb TOKCUMHOCTI MOXHO Taioke YCTaHOBUTb, paccuutas J1Tso- cpeHee BpeMs

mbenu 50% padHWiA B TecTupyemoii Boge. [ns atoro cTposT rpaduk (Ha ocn abe-
YyMcc oTKNaabIBaloT BpeMs HabniofgeHus, Ha ocu OpAMHAYT - BLDKMBAEMOCTb B NPOLeH-
Tax K KOHTposnio. Yem MeHbLue J17s0, TEM TOKCUYHEE TeCTUpyeman Boaa.

PesynbTathl 6UOTECTUPOBaHUS 3anuckiBaloT no chopme, ykasaHHoH B Tabnuue 2.

1.6.06paboTka 1 oyeHKa peaynsLTaTos NpU ANUTENLHOM BUoTecTUpOBaHMK
Mpu 6uoTecTUpoBaHUK BOALI M3 KOHTPONMBHOTO UNK APYrMX CTBOPOB BOAHOMO 06b-
eKTa BLIBOJ, O HanUYUKM XPOHUYECKOTo TOKCUUECKOro AEiiCBTUA AenaioT Ha OcCHOBaHUK
YCTaHOBJIEHUA JOCTOBEPHOCTM pasnuuus Mexgy nokasaTesnieM BbDKUBaeMoCTU WM
NNo/0BATOCTYM AadbHuiA B KOHTPONE U B TECTUPYEMOM Boje.

Lins atoro paccuurbiBaloT:

- cpegHee apudMeTUyecKoe nokasateniell BbKMBAEMOCTH U NNIOAOBUTOCTUA B KOH-
TPONLHOW U TeCTUpYEMOiA Boae
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¥ X
n
N - KOIMYECTBO NOBTOPHOCTEW;
X, - KONIMYECTBO BLNKMBLUMX UCXOAHbLIX CAMOK MW KONUYECTBO MOJOAM B nepecyeTe
Ha OiHY UCXOAHYI0 caMKy (X;), nocneaHee onpegensior no opmyne:

M
X, =27'- rRe
!

Mi - konuyecTBo MONOAN B KaXA0M NoMeTe;

Vi - KonnuuecTBo X BbIX UCXOAHBIX CaMoK, BbIMETaBLUMX MONOAb,;

- cpefiHee KBappaTUYecKkoe OTKIOHeHVe nokasarenei BbDKMBaeMoCTU
WU NNOAOBUTOCTH

rae

(X, -x)
n-1
- oLMbKY cpepiHero apudMeTUYEeCKOro nokasarenel BbKUBAEMOCTH U NNOAOBUTO-
cTn

')
S=—F,
Jn
- KPUTEpWiA JOCTOBEPHOCTN PasHOCTY ABYX CPaBHUBAEMbIX BESINUUH
XX,

1, =L, rae
* Jsi+s:

X, X, - cpeprue apudmMeTuyeckue nokasaTens BLXMBAEMOCTH MW NNOAOBMUTO-
CTW KOHTpOJe U TecTupyemoli acae;

,",S; - KkBagpaTtbl oLMBOK cpeaHnx apudmeTUYEcKUX.

PaccuuraHHble Benuuutbl t, cpaBHUBAIOT CO 3HaueHUsMKU kputepus CrblogeHTa
(tst) ANs ypoBHs 3HauMmocTy P=0,05 n ctenetun ceobopbl n+n, -2. Ecnu pacuuTaHHas
senuuuHa t, Gonblie unu pasHa 3hadennio kputepus CrbiogenTa (ta.2ty), TO pasnu-
yue MexXAY BesIMYMHaMK fokasaTens B KOHTPONBHOW U TecTUpyeMoli Bofe gocToBep-
HO.

B 3TOM crnyyae cuMTaloT, YTO TecTupyemas BOAa OKa3biBaeT XPOHUYECKOe TOKCU-
yeckoe aelicTBue Ha fadHUA.

Ecnu paccuuTaHHasn BenudvHa t, MeHbue ty, TO pasnuyne Mexay cpasHuBaeMbiMu
BenMYMHaMy HefgocToBepHo. TecTupyemas Boja He OKasbiBaeT XPOHUYECKOro TOKCH-
4YecKoro fleiicTBUA Ha AadHWiA, ecnu OTNUMUA OT KOHTPONA nokasaTtenei Bbhkusae-
MOCTH K NNOAOCBUTOCTY HEAOCTOBEPHLI.

PesynbraTtsl 6uotecTupoBaHua pasbasneHuii TecTpyemMon Bofbl C Uenbio ux uc-
10ML30BaHUS NpY ycTaHoBnelun sennund MAC unu onpeaenexns cTeneH xpoHuye-
CKOFO TOKCUMECKOro AeiCTBUA TecTMpyeMol BoAbl obpabaTbiBaloT ¢ MOMOLWbIO Bbille
onucaHHbIX npuemos. OnpeaensioT MUHUMAaNbHYIO KpaTHOCTb pa3baBneHwus Tectu-
pyeMoi BoAbl, NPU KOTOPOW pasnuuvs Mexay BenudMHamu nokasatenied BbbhkuBae-
MOCTH ¥ NAOROBATOCTH fadbHUli B KOHTPONE U COOTBETCTBYIOWEM pa3baBneHuu 6yayT
HeA4O0CTOBEPHbLIMU.

Ecnu nonyyaloT gBe pasHbie BenM4UHbI MWHWManNbHOW KpaTtHOCTM pasbaBnexus
TecTupyemoii Bogbl (OAHY, NPW KOTOPOI HefOCTOBEPHLIM ByAeT OTNIMYUE OT KOKTPONS
nokasaTensi BbDKMBaA@MOCTU, U ApYrylo, NpU KOTOPOA HEAOCTOBEPHBLIM OKaXeTcs OT-
nnyne oT KOHTPONSA nokasaTens NNoZoBUTOCTY), BbIBGK 06 OTCYTCTBUM XpOHUYECKOro
TOKCUYECKOro AelCTBUA Ha AadHuii genaloT Ha ocHoBaHUW Gonbluel BenuumnHbI.

PeaynbTrathi 6uotecTuposaHus sanucblieatoT no popMe, ykasaHHoO! 8 Tabn.3.
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3HaueHus kputepus CTblofieHTa

Yucno creneHeii caoboapl
1 2 3 4 5 6 7 8 9 10

12,71 430 3,18 2,78 2567 245 237 231 226 223
1.7.06opyAoBaHue, MaTepuans!, peakTussl

Wcnonbsyiotr obbiMHOe nabopatopHoe o6opyaoBaHue, npubopbl, nocyay, Ma-
Tepuankl U peakTuBbt, B TOM Yucne:

- RAMMarocTar, floMuHocTaTt unu Goke, obecneynsalowmii perynmupyembii pexum

0OCBeLUEeHHOCTU U TeMnepaTyph!;

—~ MUKpockon BUHOKYNspHbIA cTepeockonuueckuid (MBC-9 unu -10);

-~ mukpokomnpeccopbl A9H no TY 16-064, 011-84;

— okcumetp - 1 unu kmucncpogomep KI-115;

- ras nnaHkroHoBbIA NN26-38;

— ©a4okK W3 NNaHKTOHOro rasa';

— CWTO M3 NNAHKTOHOBOrO rasa %;

— Apoxku xnebonekapHiie no FOCT 171-81; FTOCT 28483-90;

-~ KynbTypa 3eneHbix Bogopocneil (cueHeaecMyc UNKU xnopenna).

2.BuotectuposaHue ¢ ucnonbiosaHnem yepuoaapHu

2.1.NpuHYMN MeToaNKK

MNpuHuun metoauku BUoOTECTMPOBAHUS ¢ UCMOsb3oBaHneM uepuoaadHuii TOT Xxe,
4YTO B MeToAuKe C ucnonbaosaHvem aadHui (N.1.1). OCHOBHBIM OTNMYMEM ABNRETCH
BpeMsi GuoTecTUpoBaHua: [0 48 4 NpU KpaTKoBPEMEeHHOM U A0 7 CYTOK npu AnuUTeNb-
HoM GuoTecTupoBaHuy.

KpaTkoBpeMeHHoe GuoTecTipoBaHuWe No3sonsieT onpejenuTb 0CTPOe ToKCUYecKoe
AelcTBue BOAbLl Ha uepuofadHWiA No KUX BbikMBaemocTu. KputepveM TOKCUHMHOCTH
asnsetca rubenb 50 u 6onee npoueHTo= yepuoacbHUli 3a nepuos BpeMenn Ao 48y B
TecTupyemoii Boge Mo cpaBHEHUIO C KOHTponeM.

Onutenshoe 6uoTecTupoBaHve NO3BONSRET ONPEAeNIUTb XPOHUYECKoE TOKCUUYECKoe
AeiicTeue BoAbI Ha LepuofadHWiA MO CHUKEHUIO MX BbIXKMBAEMOCTN U NNOJ0BUTOCTH.
MNokasaTtenem BLHKMBAEMOCTWU CNYXUT KOMAYECTBO BLDKUBLUMX WUCXOAHBLIX ocobeli B
KOHTpOne U TecTUpyeMoi Bofe, NoKasaTesiem Nio40BUTOCTU - cpefHee Konu4uecTso
MOJIOQM, BbIMETaHHOW B TeueHue GMOTecTMpoBaHus, B nepecyeTe Ha OAHY BbiIXWB-
LUy UCXOZHYI0 camky. KpuTepuem TokcuqHocTH siBnsieTcs rubenb 20 n Gonee npo-
LIeHTOB LepuoadHuUli UNu JOCTOBEPHOE CHUXEHWE UX NIIOAOBUTOCTU B TeCTUPYEeMOoM
BOjJie NO CpaBHEHWIO C KOHTPOfeM 3a nNepuog BpemMeHu 4o 7 CyToK.

HauHbiA Metop paspaboraH amepukaHckumu cneywanuctamu [1.U.MayHtom u
T.Ax.Hop6eprom u agantuposaH K ycnosusam GnoTectTuposatns Ha Teppuropumn Poc-
cun B UHctuTyTe Buonorum BHyTpeHHux Bog AH 1 LleHTpanbHoii cneyuanusuposaH-
HOiA UHcnekuun MuHKkoMnpupogbt.

B kauyectBe Tect-00bekTa cnyxut Ceriodaphnia affinis Lilljeborg.

2.2.Xapakrepuctika TecT-o6nekTa

! Cauok f4ns nocapim AacdHUi B COCYAb! 4NS BUOTECTUPOBAHUA M3rOTABNWBAIOT U3 NMNaHK-
ToHoro raza NN26-35. Pamy ana cauka fenaioT M3 cTanbHOW HepXaBeloLel NpoBosioku Aua-
meTpom 1mm. [luametp cayka 2,5-3,0cm.

K pame kpensaT Kpyr U3 nnaHKToHOro raza guameTpoM 3,5-4,0CM, KOTOpbIW BbipesaioT U3 Mo~
NoTHUWa ¢ nomoulbio HarpeToro ckanenens. OnnaeneHHbId Kpaik rasa obneryaer ero KpenJe-
Hue K pame. Kpennetue npouseogaT ¢ nomolyblo xnonyatobymaxHbix Hutok N80. a3 o ne-
puMeTpy cauka pacnpeAensioT pasHOMEpPHO, OH He AONXKeH UMeTb CKNajok, Melualomnx
nojcueTy AacdHUi B cadke U nocaske B cocyabl Ans GuorectupoBaHus

Boptuin cuta M3roTaBNMBalOT W3 OpraHM4eckoro crekna TonujuHo# 1,0-1,5 Mm., AHO us
rnoHToHoro rasa NN 31-35. Bce petann cxkpennsaloT oOpraHWHMecKMM pacTBopuTeneM
(AuxnopataHoM) M NOArCHSAIOT ApYr K APYry Tak, uToGbl MeXay HUMW He ocTasanoch tuenu,
Tpaemupylowme gadHuid. [ina obneryeHus noAcueTa paykoB Ha AHE CUTO C HapyXHOW CTopo-
Hbl HAHOCAT ceTKy kBagparta 5,0 mm.
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2.2.1.Cuctemarmnuieckoe nonoxexue, mectoobutaHue

Tun Arthropada

Knacc Crustacea

OTpsa Cladocera

CewmeiictBO Daphnudae

Popn Ceriodaphnia

Bug Ceriodaphnia affinis Lillieborg.

3ToT BUA pacnpocTpaHeH No Bcemy 3emHomy wapy. Ha Tepputopun Poccun no-
BCEMECTHO: HacernsieT npeumylecTeeHHo HeBonblwne Herny6okne osepa, npyasl, pe-
K# € 3aMeiNeHHbIM TeYeHUeM.

2.3.CopepxaHue KynsTypbl UepuoaacHuii 8 nabopaTopHbIX YCMOBUSIX

2.3.1.Ycnosust cogepxanna

WcxoaHuih MaTepuan ana natopartopHoi KynbTyps! uepuopadHuii MOXHO rony-
YuTb B yHpexzaeHusix-paspaboTumkax Hactoswero PO’ .

KynbTypy uepuopadHuii BeipawmsaioT 8 KnumartocTare, nioMmHoctare, 6okce nnu
NOMELLIEHN, B KOTOPOM OTCYTCTBYIOT TOKCUYECKME Napbt UMK rasbl.

OnTumanbHble YcnoBuAa ANS copepxankus uepuopadHuii: Temneparypa 25+2°C,
ocBeljeHHocTh 400-600 nk. flns kynbTuBMposaHua uepuogadHuA KCNONbL3YIOT Ae-
XMOPUPOBaHHYIO, OTCTORHHYIO BOLONPOBOAHYIO BOAY, KOTOpas JAOJMKHa YAOBNETBO-
pATbL cneayotum Tpe6osanuam: pH 7,0-8,2, obyan xectkoctb 1,3-2,0 Mr 3ke/n, co-
AepxaHue pacTBopeHHOro kucnopoaa - He mexee 5,0Mr/n.

PekomenpyeTcs cogepxarb kynbTypy LepuogadHuii B kpucTanamsatopax obbe-
MOM 2-311, KOTOpLIe 3aMoNnHAT BOAOK HanonosuHy. McnoneayioT U Apyrve CTeKnsH-
Hble COCYAbl yKa3daHHoro obbema. TpeGosaHus K YMCTOTe NMocyAbl Takue Xe, Kak ¥ Ans
AadHuii (n.1.3.2).

Kakasie 7-20 cyTok KynbTypy LepuogadHuii obHoBasioT. [ins atoro otSupaioT 20
NosIoBO3penbIX CaMoK U NOMELYaloT B COCYAbl AR KYRLTUBUPOBaHUA, 3anofiHeHHbIe
BoAoM U3 pacuera 50-100mn Ha ogHy ocobb. NpuU oNTUManbHbLIX YCNOBURX coaepXa-
HUs YepuofachHuUM BEIMETBLIBAIOT MOIOZb EXECYTOYHO UK pa3 B ABOE CYTOK. [TomeTbl
MONoABbIX CaMoK COCTOAT u3 2-6 ocobeit.

MakcumanbHoe KonmyecTso monoau nonyyaior oT 7-20 AHeBHbIX CaMoK.

2.3.2.KopmneHue

Pa3 B cyTku LepuoaadHUiA KOpMST cycnieH3ueil xnebonexapHbix ApoXokeid, pas B
Hefenio - cycneH3uel 3eneHbix Bogopocnei. [ns nNpuroToBneHUs ApoXOKeBoW cyc-
neHauu 1r ceexux unu 0,5r cyxux xnebonekapHsix Apoxoke#t sanusator 100mn auc-
TUNNUpoBaHHol Bogbi. Mocne HabyxaHus cycneHsuio TWATeNbHO nepemeLuMsalT, a
3arem oTcrausaloT B TeueHue 30MuH. HagocagouHylo XuakocTs AobasnsioT B cocy-
Abl ¢ yepuwopacdbHuaMK M3 pacyeTa 5 mn cycneHaun Ha 1n sofgel. [lonyckaercs xpa-
HUTb APO3OKEBYIO CyCNeH3uio B XonoAunbHuke He Gonee cyTok.

B kauecTBe BoAOpOCNEBOro kopma Ans uepuofadHUi peKOMEHAYETCH UCNOoMb3ao-
BaTb Xfiopenny, KyNnbTypy KOTOpoi BbipalyvsaloT Ha cpefsie Tamus (n.1.3.2.). Ans
KopMnenus yepuoaadHUiA BOAOPOCIW OTASNAIOT OT NUTATENbHOR cpefbl LeHTpudy-
rupoBaHMeM Uiy oTCTauBaHneM B XonoAunbHVKe B TeveHue 2-3 cyTok. Hapgocapou-
HYIO XUAKOCTb CNMBAIOT, @ 0caaok pasbasnsloT B ABa pasa AUCTUINMPOBAHHOW BO-
B[oiA. BofopocneBsiA kopm go6aensioT 8 KynbTypy yepuoaadHuid u3 pacyeta 0,5 mn
cycnenauu (600-1000 mnH. xn/mn) Ha 1 n Bogbl. Kpome xnopennbi, B Ka4ecTse Kopma
MOXHO UCNONbL30BaTh KyNbTypy CLEeHEeLecMyc.

2.4.Ycnosusa u npoueaypa 6uorectuposaHus

2.4.1.Nopgrotoska LyepuogadHuil K BrotecTuposaHuio

Ansa 6uotecTupoBaHua Mcnonb3yloT Monogbix ocobel yepes 0-24 nocne poxae-
Hus. JonycTtumo ucnonb3osats 6-8 yacosbix ocobel, HO pa3HuLa B Bo3pacTe paykos
He [oJDKHa npeBbILAaTb 44,

! NecTuTyT Guonorum sHyTpeHHux Bos PAH
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Urobbl nonyuuTh OAHOBO3PACTHLIX UepuofadHWi, U3 GCHOBHOW KyNbTypbl OTnae-
nusaior 10-20 nonosospenkix caMoK U NOMELLaoT NO OAHOW B CTEKNSHHbIE COCYAbI,
coaepxatiyue no 15Mn soabl AnA KynbTusupoBaHua. Pas B cyTku uepuogadHuiz Kop-
MST, aobaenss B cocyabl no 0,05mn cycneHauu xneBonekapHbIX APONOKeN.

BbiMeTaHHyio caMKkamMy 0HOBO3PACTHYO MOMOAb U3bIMAIOT U3 COCYA0B, YacTb MC-
nonb3yloT Ana GuoTecTUpoBanns, a ocTasLluyiocs YaansioT. B Hayane u koHuye pabo-
Jyero AHA yRanNsioT MONoAb W TYoraa, koraa GuorecTupoBaHue He NPOBOANAT, UHauye
nepeHacefieHue OoKaXeT BMUSHME Ha CKOPOCTb Pa3MHOXEHUS CaMOK U KONu4ecTso
MONoAM B nomeTe.

Mo Mepe crapeHun oTcaxXeHHbIX CaMOK U COKpaleHUs KonuuecTsa Monoau B no-
MeTax ux 3aMeHsIIoT 6onee MonogbiMu.

2.4.2 Ycnosua BuotecTuposaHusi

O61bem npobbl Ans 6uorecTuposanus - 0,5n.

BHauane B Boge onpeaensaioT KOHUEHTpalLuio pacTBOpeHHoro kucnopoga. Ecnu
oHa meHee 5,0 Mr/n.,To BoAy HachiLWaloT KACAOPOAOM A0 3TOrO YPOBHA C NOMOLLbLIO
MuKpokoMnpeccopa. B npouecce 6uorecTuposaHus He peKoMeHAyeTca aspupoBatb
TecTupyemyio Bogy.

BuoTtectuposaHue npoBoAAT B KNUMaTtocTare, NioMuHocTaTte, Gokce unu nomettie-
HUU, B KOTOpOM obecneunBaeTcs onTumansHas ocselyeHHocTb (400-600nK) U Temne-
parypa (25+15°C). [ins KoHTpons u npuroToBneHns paabaBneHuii UCNoNL3YIOT BOAY,
oTBevawLlyto Tpe6oBaHuAM, onncaHHbiM B 1.2.3.1.

Pesynbrathi GuoTecTupoBaHus cuuTaloT npasuibHbIMU,.ecnu bens yepuoaad-
HWU/ B KOHTpone 3a Becb nepuoa HabniogeHuii He npesbilaeT 10% U KoHUeHTpayus
pacTBOPEHHOIro KUCNOpPoAa B TecTUpyeMoli Boge K KoHWy GuortecTupoBaHus cocTas-
nsieT He MeHee 2,0Mmr/n.

2.4.3.Npouyeaypa buorectuposaqus

AnA onpeaeneHUs Hanuuua OCTPOTO TOKCMYECKOrO AEWCTBUA TECTUPYEMOW BOAbI
BoAy TecTupyioT 6e3 pasbasneHua. Ecnu Tpebyercs cpaBHUTL CTeNeHb TOKCUMHOCTU
BOAbl, OTOBpaHHOW U3 pasHbIX MECT WNU B pasHoe Bpems, FOTOBAT cepuio pasbasne-
HUiA (He MeHee Tpex).

MNpu 6MoTecTpoBaHUU UCNONL3YIOT NO 1 COCYAOB ANA KOHTPOSLHOW|, TECTUPYEMOIA
BoAbl U ee pasbasneHuid. B kaxabii cocy COOTBETCTBEHHO HanusaioT no 15mMn KoH-
TPONLHOW, TecTUpyeMoii Boakl unu ee pasbasneHuri U NOMeLLaloT Mo OAHOW MOMOAOH
yepuopacbHuu. LlepuogadHuii oTnasnvsBaloT NMUMNETKOW C AUAMETPOM OTBEpPCTUS
2,0MM, NepeHoCAT B Ca40K U3 NNaHKTOHHOro rasa U, NnorpysvMs cayok B BoAy, nNepeso-
AOAT B Hee paykoB.

Buavane caxalor yepuoaadHuii 8 KOHTPOMbHYIO, @ 3aTeM B TeCTUpYEeMYyio Boay.
Mpu TecTupoBaHuu cepun pasbasnenuii nogcafky BeayT oT Gonbwero pasbasneHus
K MEHblUeMy.

YueT BbIKUBLUMX UepuoaadHuin nposogat yepes 1, 6, 24 n 48 4 ot Havana 6uo-
TecTvpoBaHuA. Ocobu CuMTaloT BLIXKMBLLMMK, ecniu OHWU cBoGoAHO NepeaBuUraloTcsi B
Tonlle BOAbLl UMW BCNABLIBAOT CO fiHa cocyAa He nosaHee 15¢ nocne ero nerkoro no-
KaumBaHuA. Ecnu B nio6oit yuuThisaemblli nepuog B TecTupyemoii Boge mbHet 50 u
Gonee npoueHTOB TecT-o6bekTos,6MoTecTUpoBaHWe npekpaijalor. B TeueHue 484
uepuopadbHuii He KOpMAT.

[Ans onpefernieHUs HanWuUs XPOHUYECKOTO TOKCUYECKOro AeCTBMA BOAbI B KOH-
TPONBbHOM U APYIMX CTBOpax BOAHOro o6bexkTa BoAy TecTupyloT 6es pasbaBneHus.
Ecnu tpebyertcst cpaBHWUTL cTeneHb TOKCUHMHOCTU pa3sHbiX Npo6 BoAbl ANy MCNONbL3O-
BaTh pesynbTaTbl BuoTecTuposaHus npu yctaHosneHum senuuuvH MNAC, rotoBaT ce-
puio pasbasnenuii. OnpeaensloT MUHUMAanbLHYIO KpaTHOCTb pasbaBnenus, NpU KoTo-
Ppoii XpoHUYecKoe ToKcuYeckoe AeicTere He NPOSBNAETCS.

Mpu anuTenbHOM GUOTECTMPOBaHWUM TaK Xe, Kak K NPu KPATKOBPEMEHHOM, UCMONb-
3yioT no 10 cocyoe ANs KOHTPONBHOM, TecTUpyemMoli Boabl U ee pasbasnenuid, B Ko-
TOpble HAanNUsaloT Mo 15Mn kaxgow Boabl COOTBSTCTBEHHO. 3aTeM BO BCe COCYAb! No-
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MeLLiatoT 110 OHOI MOMOAOH LepuoaadHi. Pa3s B CYTKU PauKoB XODMAT cyciieHsuned
APOXOKeW, KOTOPYHO BHOCAIT B KaXAbIi cocyA B konuuectse 0,06MaA.

EXeCcyTo4YHO NPOU3BOAAT CMEHY KOHTPONLHOW U TECTHPYEMOW BOAL! Ha CBEXEeOoTO-
6panHyto. [pu cMeHe Bofbl NOACHWUTLIBAIOT KONMMECTBO BbIKUBLLIKX NCXOAHbLIX Lepuo-
AadHuiA u BEIMeTaHHOW Monogu. McxogHbix yspuoaadHui nepecaxusaloT B COCYAb,
B KOTOpbiIX NpousBeeHa cMeHa BOoAbl, a MONoAb nocre roAacyeTa yaansior.

Mocne Toro kak B KOHTPOfle Bce UCXOQHbIe CaMKy AaAYT Mo TpY riocnesoBaresb-
HbIX noMeTa, EMoTecTuoBaHue 3akaHunBaloT.

Bpemsa 6uotecTupoBarust cokpallaetcs, ecny npu NpoMexyTo4yHom nogcyere yc-
TaHaBnuealoT rmbenb 20 1 Gonee NPoLEHTCB MCXOAHBIX LiepuogadHnii No cpaBHeHUIo
C KOHTPOSIEM WITM [JOCTOBEpPHOE OTNMYME OT KOHTPOMA noKasaTena NicH0BUTOCTH.

2.5.06paboTka u oueHka pesynbTaTos Npy KpaTKoBpeMeHHOM GuotecTupoBaHui

Mpu BuorecTupoBaHun ANA onpeAeneHnus BO3MOXHOFO OCTPOro TOKCUHMECKOro Aei-
CTBUSI BOALI PaccUnTLIBAIOT no chopmyne (cm.n.1.5) npoyeHT norubwmx yepuoaadHuii
B TECTUpYEeMOii BOAE NO cpaBHeHuio ¢ KoHTponem. Ecnn rubenb yepuopadHuii co-
crasnsieT 50 n 6onee NpoueHTOB, TO TecTMpyeMas BoAa OKa3blBaeT OCTPOe TOKcuue-
ckoe aeicteue. Ecnu rmbenb coctasnset meHee 50%, TecTupyeman BoAa He OKasbl-
BaeT OCTPOro TOKCMYECKOro AeCTBUA Ha uepuogadHnii.

AAns onpeaenenws cTeneHn OCTPOro TOKCUYECKOro AEWCTBMA TecTMpyemoWl soabl
paccuuTbIBaloT rpadudeckum meToaom {cm.puc.1):

NKpso-48 - kpaTHOCTL pasbasnexus TecTupyemoii Boabl, Npu Kotopoi rubHeT 50%
yepvionadHuii 3a 48 u;

JIKc-48 - MyHUManbHylo KpaTHocTh pasbasneHus, Npu KOTopoi yepuoaadHn He
rmbHyT 3a 48 u.

Yem Gonblue sennuuHbl J1Kqeso -48, 1 Mo -48, TeM TokcuuHee TecTupyemasn Boaa.

CrefneHb TOKCUYHOCTU MOXHO TaKke VCTaHoBUTb, paccuutas f1Tsy -Bpemsi rmbenu
50% uepuonadHuii B TecTupyeMoi soge. ina atoro crposAT rpaduk (Ha ocu abeymce
OTKNaabiBalT BpeMA HabmofeHWd, Ha ocu opANHaT -BbIKMBaAEMOCTb B NMpoueHTax K
KOHTposo). Yem MeHble /1Tsg, TeM TOKCUYHee TecTupyeMasn Boaa. Pesynerarhkl 61o-
TecTUpOBaHUA 3anucbiBaloT no dopme, ykaaaHHOW B Tabn.2.

2.6.06paboTka v oleHKka pesynLTaToB npy ANvUTenbHOM GuoTecTupoBaHum

Mpu 6uoTecTUpoBaHUK BOAbLI U3 KOHTPOMBHOMO U APYrMX CTBOPOB BoAHOro obbekTa
BbIBOJ O HanM4uu XpOHUHECKOro TOKCUYECKOro AEUCTBUS AenaloT Ha ocCHoBaHWW pac-
yeToB npoueHTa rubenu uepuoaadHWii No CpaBHEHWIO C KOHTPONEM ¥ JOCTOBEPHOCTU
OTIMHMS OT KOHTPONA NoKasaTtens NNojoBUTOCTU LepuoaadHUiA.

Mo cdopmyne (cm.n.1.5) paccumTbiBaloT npoyeHT norvblumx yepuogadpHuii B Tec-
Tupyemoti Boge. Ecnm rubenb 3a nepuog Bpemenun fo 7 cytok coctasnser 20 u 6o-
nee NpPoLUeHTOB N0 CPaBHEHWIO C KOHTPONIEM,TO TeCTUpYeMas BORA OKasblBaeT XpOHU-
yeckoe TOKcU4ecKkoe felicTeue Ha LepuoaadHWid NoO NokasaTenio BbhKUBAeMOCTH.
[locToBEpHOCTb OTNUYNS OT KOHTPONS MnokasaTena niofoBUTOCTU uyepuoaadHuii B
TecTUpyeMoii Boge pacuuTbiBaloT ¢ homollbtio Apuemos, onucalkbix B n.1.6. Mo
cbopmMyrie paccuuTLIBaIOT KpUTEpUiA JOCTOBEPHOCTU Pa3HOCTU NokasaTeneu Nnnoaosu-
TOCTW B KOHTPOSNbHOW W TecTupyemow BoAe (ty) U CpaBHMBAKT €ro C KputTepuem
CrblogeHTa (i) Ans ypoBHA 3HaunmocTn P=0,05 u creneHel ceoboabl (Ne-1) +(n-1),
rA€ NK, NT - KONUYECTBO NOBTOPHOCTEN B KOHTPONE U TecTUpyeMoii Boge (Tabn.3).

Ecnu paccunraHHas sBenuuvHa td Gonblie unn paBHa 3HadeHwio kpurepus CTbio-
neHta (te2ts;), TO pasnuuve Mexay BenuuMHaMu nokasaTens NNojOBUTOCTU B KOH-
TPponbHOI U TecTUpyeMoii Boge AoCToBepHO. B aTom cnyyae cuutaior, YToO TecTupye-
MaA BoJa OKasblBblaeT XpPOHMYECKoe TOKCMYeckoe AeWCTBUE Ha LepvoaadHuil no
rlokasarenio NioJOBUTOCTH.

TecTupyeMas Boja He OKasbiBaeT XPOHWYECKOTO TOKCUYECKOro AeACTBMA Ha ue-
puopacHUid, ecnu ux rubenes coctasnseT MeHee 20 NPOUEHTOB MO CPGBHEHW C KOH-
TpOneMm W oTNMYMe OT KOHTPOSIA NokasaTens NNOAOBUTOCTU HEROCTOBEPHC (ta<ty).
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[ins onpeaeneHun cTreneHu XPOHUYECKOrO TOKCUMHECKOro AeWCTBUA NPUPOAHOA BO-
Abl Ha yepuoaadHWiA U NpY UCNONL30BaHWKU pesynbTaTos GuoTecTpoBaHna ANA yc-
TaHoBneHus BenuyuH MNAC HaxoART MUHUMAanbLHYIO KpaTHOCTL pasbaBneHus TecTu-
pyemoli BoAbl, Npu KOTOPOU XpoHUYecKoe ToKCUYecKoe AeicTene He NposBRseTcs no
rnokasaTensMm BbDKMBAeMOCTU W nnogosutocT. C 3TOI yenbio rpacgpuyeckum Mmeto-
AoMm (puc.2) paccunTeiBaloT BenuuuHy SIKpo (MuHMManbHylo kpaTHocTh pasbasneHus
TecTUpyeMmoli Bofibl, Npu KoTopol yepuogadHum He TBHYT 3a 7 cyToK) u onpeaensiioT
BEJIUHMHY MUHUMANBHOW KpaTHOCTU pa3baBneHus, NpyU KOTOPOi OTNUYME OT KOHTpoNnsA
noxasarens NI0A0BMTOCTU HeAoCTOBEPHO. Y3 ABYX HaWAEHHbIX BENUYUH MUHUMAaIb-
Hol KpaTHoCTH pa3baBneHns Ha ocHoBaHUM Gonblueli KenaloT BbiBoa 06 oTCyTCTBUN
XPOHU4ECKOTO TOKCUHECKOTO AeliCTBUA TECTUPYEMOiA Boabl Ha UuepuofadHui.

Pesynbrars 6uoTecTupoBaHus 3anucekiBaloT no ¢dopme,ykasaHHoii B Tabn.3

2.7.06opynoBaHue, MaTepuansl, peakTusbl

Wcnonb3yloT obbluHoe naGopatopHoe oGopyaoBaHue, npubopbl, nocygy, mare-
puansbl, 8 TOM YWACHe yKasaHHble 8 N.1.7, a Take:

— nyny GUHOKYNAPHY!IO;

— cTekna 4acoBblie;

- nunNeTku AMameTpom 2mMm;

— rpyLly pe3vHOBYIO;

— cayoK ANnA oTnosa yepuonadHui.
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Tabnuua 2
[lara.or6o- | MecTo otGopa| Bpemsior | KonuuecTBo BobkuBLIMX AadHniA,3ie. | MpoueHT k| Kon-ao aubknsimx AadHud, ak3. | MpoyeHt OueHia TecTUpyemoil Boak!
pa npobbl npobil Havana KOHTPOMIo K KOH-
TecTpo TRON0
BaHuA
KOHTPONbHAA BOAA | TecTUpyemMan Boga TectTvpyeman BoAa, pasGasne- oKasbisaeT NTeo NKoe0-96 NK,-96
Gea pasGaBnexus Han B pas. (He oxasuiBa-
noBTopH | cpeaHee | nosTopHO |cpegHes NOBTOPHOCTL cpeaxes OCTPOe TOK-
ocTb  |apudme cTb  |apudbme apume- cuveckoe
TUMOCKD TUMECKD TUYECKDS felicToue
e e
112]13 11213 1 2 3
1 2 3 41656 7 89110 11 12 13] 14 ] 15 16 17 18 19 20 21

Npumedanue. Mpadul 19-21 3anonHsAIOT B TOM cnyyae, ecnu onpejensioT cTeneHb TOKCUMHOCTH TeCTUpYeMOii BOAb!.
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Tabnuua 3
flara orGopa| Mecto ot6o-| Bpems ot KoHTponbHan sopa TecTupyemas soga Kputepuii goc- | OuerKa TecTMpyeMoik
npoSbl panpobil | Hayana Tec- TOBEPHOCTH BOAL
TUPO BaHUA PaBNAMUA NoKa-
aaveneil B kon-
Tpone 1 TecTy-
pyemoit Boge
xon-go BeDkVBLLKX | Kon-Bo Boimatan- | Kon-8o monoau B | xon-8o soikusiunx | Kon-so BeiMeTan- | Kan-8o monogu B [sbokus jnnogost | oiassisaet| muxuman,
MCXOfiHbIX camok, | Hol Monoau, 3Kd. |nepecyeTte Ha ofiHy| UCXOAHLIX CAMOK, | HO Monogw, 3i3. |  nepecveTe Ha Jaemoc | TocTn [(HeoKasbiB | KpaTHOC.
a3, BLOKMBLLYIO MCXOA- 3k, OfiHY BubiMBWIYI0 | TH aeT) xpo- |paaGasnenu
HYI0 CamKy MCXOQHY!0 CaMKy HuyocKoe | A Korga Tok-
(ToKcuuec) | cuu. gercT-
' BHe He npo-
ABNAETCH
MoBTOpHOCTL MNoBTOpHOCTL
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
1 2 3 4 5 6 7 8 9 10 11 12 1 13 1 14 | 15 | 16 | 17 1 18 1 19 | 20 | 21 22 23 24 25

Mpumeuanue. MNpady 25 sanonHAOT B TOM cny4yae, ecnu oNpeaensioT creneHb TOKCUMHOCTU TECTUPYEMOR BOADI.

A4
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NPUNOXEHUE 6: BUOTECTUPOBAHUE C UCNOJIb3OBAHUEM
BOAOPOCHEN

1. MpuHymun metoaa

MeTog ocHoBaH Ha onpeaeneHn N3MeHEHUA UHTEHCUBHOCTY Pa3MHOXEHNs BOAO-
pocnei Npuy BO3REACTBUMA TOKCUMECKMX BELLECTB, COAEPXAWUXCA B TECTUPYeMOoi Bo-
Ae, No cpaBHeHWIo ¢ KoHTponeMm. MokasaTeneM UHTEHCUBHOCTU PasMHOXEHWs ABNA-
eTcA KoadbuyUeHT NpUPOCTa YNCNEHHOCTU KNeToK BOROPOCHEeH.

KparkoBpeMeHHoe GuoTecTupoBaHue - 964 nossonsieT onpeAenuTb Hanuyne ocr-
pOro TOKCUMHYECKOro AECTBUS TeCTUpYeMOii BoAbl Ha BoAOpOCAK, a AnutensHoe - 14
CYTOK - XPOHUHYECKOTrO TOKCUYECKOro AeiCTBUA.

Kputepuem TOKCMMHOCTU SIBNSIETCA JOCTOBEPHOE CHWKeHWe Koadxbuuuenta npu-
pocTa YUCAEHHOCTU KNEeToK B TeCTUPYEMOii Boge Mo CPaBHEHUIO C KOHTPONeM.

B «kauectBe Tecr-ofbekta cnykuT KynbTypa Bogopocneih Scenedesmus-
guadricauda (Turp) Breb wnu Chlorella vulgaris Beijer.

2. XapakrepucTuka Tect-o6bexros

2.1. CyeHepecMyc Kak TecT-o6bexTt

Cucremaruuyeckoe nofoxeHne:

Oraen Chlorophyta

Knacc Euchlorophyceae

Mopsigok Chlorococcales

CewmeiicrBo Scenedesmaceae

MNogcemeiicTBo Scenedesmoideae

Pop Scenedesmus Meyen

Bua Scenedesmus quadricauda (Turp.)Berb

[aHHblif BUR oTHOCUTCA K LeHobuanbHeiM opraiusmam. LieHobuu 2-, 4-, pexe 8-,
16-kneTouHble, B BUje NNockux rnactuHok. KneTkn yanuHeHHo-oBasnbHbie, C 3aKpyr-
JIeHHbIMU KOHLamMu. KpaeBble KneTkv VMeloT ABa OTOTHYTLIX Hapyxy pora. O6onouka
rnagkasn. Pasmepsl knetok 7-43x2,5-16MkM. PasmHoxeHue asTocnopamu. ABTocnopbi
B MaTepuHcKoli o6onouke pacnonaraloTcs Ny4kom, nocne ocBOGOXAEHUA pa3Bopaum-
BalOTCA B BMAe nnacTuHku. MHoraa (ocob6eHHo B YCroOBUSIX KySibTYpbl) BMECTO LeHo-
6ueB obpasytoTcA oTaenbHble kKneTku. Bua Wwmpoko pacnpocTpaHeH B pasHoo6pasHbix
fuoronax, rnaesHbiM 06pa3oM B NNaHKTOHE NpecHbIX BOJOEMOB.

2.2. Xnopenna kak recT-ob6bekr
CucremarnyecKkoe NonoxeHue:

Orpen Chlorophyta
Knacc Euchlorophyceas
MNopagok Chlorococcales
CewmelicTBo Chlorellaceae

Moacemelictso  Chilorelioideae

Poga Chiorella Beijer

Bua Clorella vulgaris Beijer

Xnopenna oTHOCUTCH K OAHOKNETOYHBIM BOZOPOCIAM. Knetki wapoBuaHLie ¢ ToH-
Koii o6onoukold, 6es cnuau. Xpomartodop 4alLeBUAHBIA, ¢ NUpeHouaoM. PasmHoxe-
HWe aBTocnopamu, obpasytowmmuca no 4-8, pexe 16 u ocsoboxgaiowumucs Jepes
paspkiB MaTepuHckoit obonouku. lnameTp knetok 4,2 -10,5MKM.

LLiupoko pacnpocTpaHeHHbIA BuA.

3. KyneTneupoaHue Bogopocre

Bogopocnu BLipalyMBaloT Ha WCKYCCTBEeHHOM nuTatenbHoii cpefie YeneHckoro N1
(tabn.1).



Tabnuya 1
| ConepxaHue, 1/n
Peaxmmes B cpefe ANA KyNLTUBNPOBAHUA 8 pacTsopax coneit AnrR GuotecTu-
poBaHus
KNO, 0,028 50,0
MgSO,-7H,0 0,025 50,0
KH2PO4 0,025 50,0
K;COy 0,0345 69,0
Ca(NO,); Al 200,0
MU @MEHTOB' imn -

PacTsop MUKpO3neMeHTOB BHOCST B cpefy nocse crepununsayun, nepej NocesoMm.

MutaTenbHylo cpegy ANs KyNbTUBMPOBaHUA BOAOPOCNEN rOTOBAT COrMacHo npo-
yeaype NoAroToBKM kopMa Ans fadHui (n.1.3.2 Mpunoxexus 5).

Ana GuotecTuposaHusi roToBAT otgentHo no 100mn pactsopa kaxgoii conu
(Tabn.1). MuratenbHyo cpeay, pacTeopsl OTAENbHLIX CoNel U MUKPOINEMEHTOB CTe-
PUUAYIOT B aBTOKNaBe B TeueHue 45-60 muH npu 1 atm. Konbbl Ans KynbTUBMpOBa-
HUR BOAOPOCHENA CTEPUITU3YIOT CyXMM XapoMm B TeyeHue 14 npu 180°C.

KynbTypy Bofopocnei BHOCAT B CTepWUnbHYIO KONby ¢ nuTaTenbHoW cpefioi B KO-
nuyecTse, JalolleM cBeTnoseneHoe okpawusaHue. Mocne nocesa konby 3akpbiBaioT
CTepunbHOW BaTHO-mapneBoy NpobKoi U KonNnNaykom U3 neprameHTHol 6ymaru. Kynb-
TUBUPYIOT BOAOPOCHM NPWU KPYrfIOCYTOMHOM OCBELeHUM nlaMmnamy AHEeBHOro cBeTa,
pasmMeLieHHbIMU Ha paccTosiHuu 30-40 cM OT NOBEpPXHOCTU KYNbTYPb!, OCBELEHHOCTb
2000-3000nk. Bogopocnu MoXHO BbipalyuMBaTh Ha OKHE NMpPU ecTecTBeHHOM ocBellle-
HWK, 3aWULLas UX OT NPSMbIX CONHEYHBIX NyYeln.

KynbTypy Bojopocneii nepuoavyeckn NepeMeLunsaloT, BcTpsaxusas 1-2 pasa B cy-
Tk, OnTumanbHas TemMneparypa Ans BbipaujusaHusi Bogopocneii 18-20°C.

4.Ycnosus 6uorecTMpoBaHus

Ons nocesa UCNONb3YIOT 5-7-CYTOMHYIO KynAbTypy BOZOPOCHeN,HaxoasLylocs B
CTagum 3KkcrnioHeHymansHoro pocta. lMepen GuoTecTpoBaHueM ee crywjaloT unsT-
poBaHueM uepes mMeMGpanHbid dunbTp N 4 unu cdunbTpoBanbHyio Gymary (cuHas
nexTa) ¢ noMoLwybio annaparta 3eliTya. Knetkn MOXHO TakKe CKOHYeHTpupoBaTb OT-
cTamBaHueM KynbTypbl U Nocneaylowum oTcacsisaHueM cpeabl U3 Konbbl.

C ¢unbTpa Bogopocnu nepeHocAT B Konbbl ¢ 30-50Mn koHTponbHOM BoALl. po-
BEpSIOT YNCNEHHOCTb CYCMNEeH3WKU KNETOK, KOTOPYIO UCNOSL3YIOT ANs nocesa. YucneH-
HOCTb KMEeTOK B CycneH3uwn foMmKHa cocTasnaTe 5-10 mnH.

Ans nopcyera YMCNEHHOCTU KNETOK MCNONL3YIOT cYeTHylo Kamepy lopsesa unu
Pykc-PoseHTans. Kamepy U oTHocAWeecs K Hell NOKpOBHOE CTeKo 06Ge3XupusaloT,
NOKPOBHBIM CTEK/IOM HaKpbIBAIOT KaMmepy W npuTUpaioT ero 4o obpasoBaxus pagyx-
HbIX Koney uxTepdepeHunn. U3 kaxacih konbbl NUNETKOW HAHOCAT MO OAHOW Kanne
TwlaTenbHO NepeMeLLaHHoi CYCNeH3uU Ha BepXHUA U HUXHUIA Kpas NMOKPOBHOTO CTeK-
na. Kamepy sanonHatoT Tak, 4To6bl He 06pa3oBLIBanMCh NysbipbkK Bo3ayxa, usbbiTok
cycneHaun BbiTecHseTcA no kaHaskam. [pocmartpusaiotr 16 kBagpatos no guaroHanu
Unu Bce None Kamepbl B Criyyae Manoil YMCNeHHOCTU BOAOpoOCcNeil (Npu OfHOM 3a-
nosiHeHWH Kamepbi NPOCUMTLIBAIOT He MeHee 50 kneTok). U3 Kaxgaol konbel npocmar-
pviBaloT He MeHee Tpex Npo6. BeiMucnaloT no dopMyne KonM4ecTBO KIETOK BOJOPOC-
neii M B 1Mn cycnieHsum

=" 10
M= v 10°, rae

m - KOfIMHECTBO NOACHUTAHHLIX KNETOK;

N - KOMUYECTBO NPOCHUTaHHBIX ManeHbKUX KBagpaToB KaMephbl;

V - 06beM yacTu kaMepel, UMeloLeid nnowaab ManeHbKoro keagpata.

BuoTecTuposaH1e NpoBOAAT Npy ONTUManbHeEIX TeMnepaType W ocseLleHuu (n.3).

'H3BO4-2,86; MNnCly:74H20-1,81; ZnSO,-7TH,0-0,222 r/n; MoOs-17,64; NH,V04-22,96 mr/n
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5.MNpoyeaypa buotecTuposaHus

O6vem npobul TecTupyemoid soabl 0,5n. MNpu kpaTtkoBpeMeHHoMm GroTecTUpoBaHun
BOAbI B KONGbI eMkocTbio 250Mn HanueatloT No 100MN KOHTPONBHOW WK TECTUPYEMON
BoAbl. [loBTOpHOCTL ABYXKpaTHas. B kaxgyio konby nunetkoli pgobasnsior no 0,5mn
CryLEeHHOM’ KynbTyphl Bogopocnei, no 0,1Mn kaxaoro conesoro pacrsopa v pacTso-
pa MukpoanemeHTos (Tabn.1).

Konbbl 3akpbiBaloT BaTHO-MapnessiMU Npobkamu, Ux coaepxumoe TwjarensHo ne-
pemMelunBaloT U B KaXzol konbe onpeaensloT UCXOAHYIO YUCAEHHOCTb KNEeTOK, KOTo-
pan gomkHa coctaBnaTb 25-50 Toic.kn/mn. Konbel nomewjaloT B nlommMHocTar Unu B
XOPOLLUO OCBELEHHOE MECTO, 3aLMLieHHOe OT NPAMBIX COMNHEUHbIX NyYei.

Yepea 96 uacoB GuorecTuposanue 3akaHumsaioT. B kaxpaoi konbe yuurbiBaloT
YUCNIEHHOCTb KNEeTOK ANA ONpefeneHUn Hanu4us OCTPOro TOKCUYECKOro AercTBUA
TecTupyemoi Boabl.

Mpu anutenbHoM 6uoTecTUpoBaHWK BOAbI U3 KOHTPOSBHOINO UNW APYrUX CTBOPOB
BoAgHoro o6bekTa NPOBOAAT Te Xe onepauuy, Y4To W Npu KparkoBpemeHHom Guotec-
TupoBaHuK. Mepsbili y4eT YMCIIEHHOCTU KNeToK BOAOPOCHel NpousBoaaT yepe3 964
oT Havana GuoTecTupoBaHus, 4ToGbl ONpeaenuTb Hanuuue OCTPOro TOKCUMECKOTO
AelCTBUA TECTUPYEMOA BoAbI.

Mpy OTCYTCTBUIM OCTPOro TOKCUYECKOro AercTBuA BuotecTupoBaHne NPojoMmKaioT.
Ha cegbmbie cyTku oT Hayana GuotecTupoBaHns NPOMIBOAAT CMEHY KOHTPONbHOW U
TecTupyeMoil Boabl Ha cBexeoTobpaHHylo. [1ns 3Toro B HOBYIO NapTUIO KONG eMKo-
cTbto 250Mn HanuBawT No 75MN KOHTPONLHOW UMM TECTUPYEMOW BOAbI U3 CBEXEoTo-
6paHHoi Npobbl,B kKaxaylo konby fo6aBNStoT BbilleyKalaHHOE KONMUMYecTso pacTBOpos
conel ¥ MUKPO3NEMEHTOB.

TuwarenbHo nepemeLLnBaloT cofepxumoe Konb, B KOTOPbLIX NpoBoAunnu Guotectu-
poBaHue B TeUYEHUE NepBLIX 7 CYTOK.

luneTKoii ¢ pe3uHOBO rpyLUeii 13 coaepXUMOro Kaxaon konbbl no 25mn, nepexo-
CAT B CBEXENpUroToBNeHHbI pacTeop U nepeMelunBaloT. 3ateM B Kaxaoi konbe on-
peaensioT YUCNEHHOCTb KMeToK v NpojomKaloT BuoTecTuposaHue elje B Teuekune 7
cyToKk. Yepes 14 cyToK ycTaHaBnmBaloT,0KasbiBaeT NWU TecTMpyeMas Boja XpoHwuYe-
ckoe TOoKcu4eckoe AelicTBue Ha BOA4OPOCIN.

6.06paboTka 1 olyeHka pe3ynsTaToB

[ns onpepgeneHns HanuMuua OCTPOro UMM XPOHWUYECKOTO AENCTBUA TecTupyemoi
BOAbI HA BOAOPOCNUN pacCcHUTbIBaOT KO3¢¢M|4VIEHT npupocTta 4YMCNeHHOCTU KNeTOoK
Bofopocnei K B KOHTpone u TecTupyeMoii Boge

K= —17' rae

[

Ni- uMcneHHoCcTb KNeTok BOAOPOCAe B KOHTPONe UNW TecTUpyeMon soge uyepes
yYnTbiBaeMbliA NPOMEXYTOK BpeMeHn t, kn/mn;

No- UcxogHas YMCNEHHOCTb KNeToK, KN/M.

Mpu anutensHoM GuoTtecTupoeaHuu N, B KOHTPONbLHOM U TecTUpyeMoii Boge on-
peaensioT Ha cefibMbie CYTKW, nocne Toro, Kak Gbina npoussefeHa cMeHa BoAbl. Uc-
nons3yembie NpUeMbl cTaTucTuyeckoit obpaboTky, onucalHble B npunoxeHun 5, yc-
TaHaBNUBAIOT JOCTOBEPHOCTb Pasnuuus KoagdpuuMeHTa npupocTa HUC/IEHHOCTH
KNeToK B KOHTpone u TecTupyemoli soge. [loctoBepHoe cHuXeHue KoadpduyueHTa
NpUpocTa YACNEHHOCTU KNETOK B TECTUPYeMOid BOAE NO CPaBHEHWIO C KOHTpoNeM
CBMAETENLCTBYIOT O HAanMumMmu oCTPOro UM XPOHUYECKOro TOKCMYECKOTo AeACTBUA.

Pesynbtarel GuotectmpoBanus aanuckisatoT no dpopme, ykasaHHol B Tabn.2.

7.06opygoBaHue, Matepuansi, peakTusbl

Wcnonbayetcs obbiyHoe nabopatopHoe obpyaosaHue, npubopbl, Nocyaa U peak-
TWBbI, B TOM Yucne:

~ astoknas rno F'OCT 9586-75;

— annapat 3eiTya unu gpyroil unbTpoBanbHLIA annapar;
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Ao3aTopbl NUNeTouHbie Ha 0,1 1 0,5mMn N1 no TY 64-1-3329-81;
Kkamepa cuyeTHasn Fopsesa unu ®ykc-PoseHTans no TY 64-1-816-77;
SIOMUHOCTAT;

MKKpockon Buonoruueckuii "buonam”;

unbTpel Membpathblie N4,

Tabnuua 2 -
flara | Mecto |[Tectupy | Bpems ot Hucneuhoc‘rbl KO3hULMIHT NpUpoCTa YUCNEHHOCTH OueHka TecTupyemon
otGopa| ctGopa | eman Havana sogopocner 80/4bl. OK3sHEAET
npoBsl | Npobe soga |6uoTtectwpo | Teic. kn/mn (HeokasHBaer) ocT-

BaHWUA (CyT.) poe MY XPOHMYE -
CKO& TOKCHYHeCKae
neycrene
noBTOpHOCTL | NoBTOpHOCTL | cpennee | kpuTepk
apudmMeT™M | AocTo-
Jyeckoe | BepHocT#
1 2 1 2
1 2 3 4 [ 8 9 10 11
KoHTponbHas 0
4
7
14
OueHusaemas 0
npvpoaHas 4
(n3 nctouHukKa 7
BoAoCHabxeHus) 14

Mpumeuanine. B Hayane BuotecTupoBanka v Ha cedbMble CYTKW OACHMTLIBAIOT
UCXOAHY!IO YNCNEHHOCTL KNeToK No.
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APUNOXEHUE 7: BWIOTECTUPOBAHMUE C UCTTONb3OBAHUEM PbiB

1. NpuHyun meTtoga

MeTof, OCHOBaH Ha CpaBHEHWW BbKMBAEMOCTY pbib B TecTMpyemoii Boae W KOH-
Tpone.

KpaTtkoBpemetHoe GuotecTuposakue - Ao 96 Y - no3sonseT ornpeaenuTs ocTpoe
ToKcu4eckoe fielicTeue Bofbl Ha puib no ux BoixmBaemocTh. lNokasarenem Buhkueae-
MOCTU CNYXUT CpefHee KoNuMuecTso TecT-06beKT.6, BbKUBLUMX B TeCTUPYeMOoi Boae
WUnM KOHTpoONe 3a onpefeneHHoe spemMs.

Kputepuem TokcuuHocTy sinsietcs rubent 50 u Gonee npouexTos poib 3a nepuog
BpeMeHu Ao 964 B TecTupyeMoli Boje No CpaBHEHUIO C KOHTPOJIEM.

AnutenbHoe 6uoTtecTupoBaHue - Ao 30 cyToK - NO3BONAET oNpefileNuTb XpoHuue-
CKO€ TOKCHuecKoe AeicTane TecTupyemoi BoAbl Ha pbi6 Mo uUx BbDKMBaEeMOCTH.

KpuTepuem TOKCUYHOCTN SIBNSETCS 4OCTOBEPHOE CHUXKEHUEe BbDKUBAEMOCTH pbib B
TECTUpPYEeMOli BOAE MO CPABHEHUIO C KOHTPONEM.

B xayecTBe TeCT-06HEKTOB UCMONL3IYIOT pbif, LWMPOKO NPUMEHSIEMbIX B MeXAyHa-
POAHLIX U HayuoHanbHbIX cTaHAaapTax no GuotecTuposaHuio BoAsl - rynnu (Poecilia
reticulata Peters) wnu ganvio (Brachudanio rerio HamiltonBuchanan).

2.XapaKkrepucTika TecT-06eKTOB,yCNnoBus Ux cogepXaHua u passefeHus

2.1.Tynnw Kak TecT-o6bexT

CucTtemaruyeckoe nonoxeHue:

Tuvn Chordata

Knacc Piscet

OTpsg Cuprinodontiformes
CewmeiicTeo Poecilidae

Pog Poeciiia

Bupg Poecilia reticulatus Peters

Fynnu - oauH 13 pacnpocTpaHeHHbIX BUAOB aksapuyMHbIX pbib. B npupoge ohu
oBuTaloT B TPONMYECKUX BOZOEMaX, T4e UrpaloT BaXHY0 3KONOMMYECKYO pOnb, YHWUY-
TOXasn NIMYNHOK MOCKUTOB U KOMapos.

Fynnu - menkune pbiBbl ¢ ApKO BblpaXeHHLIM MOSIOBBIM JAeMopduaMmoM. Camubl
obbivHO Menbue caMoK (3-4cM) v OKpalleHb: B Gonee sipkme ysera. B ux okpacke
npeobnafaloT CepoBaTO-KOPWYHEBbIE TOHA C OYeHb SIPKUMMU KpacHbiMW, ronybbimm,
3efleHbIMU U YepHbIMK BKPanneHsMM U Toukamu. Camku AocTuraiot 6CM B JNMHY,
o6biUHO XenToBaTo-3efeHble.

Ona coaepxaHus rynnvu ucnonb3yloT TepMocTaTupyemble akeapuymbl, obecneum-
BatouMe NAOTHOCTb NOcCaAKu TecT-06beKkToB U3 pacyeTa 1-2n soabl Ha 1 3K3., Npouns-
BoguTeneil - 4n Ha 13k3. AkBapuymMbl pasmeilaioT B NOMeLLEeHWH, He CoAepXalliem
TOKCUYECKMX NapoB MU ralos, U 3anoNHAICT BOAONPOBOAHONM BOAZOH, npeasaputent-
HO OTCTOSIHHOW B TeueHue 3 cyTok. Boaa Ans cogepXaHua rynnuii 40rkHa oTBevaTb
cnefyioummM TpeboBaHuam: kectkocTb 2,8-4,0mr, 3k8 /n, pH 7,0-8,0, Temnepatypa
24-27°C. Boay B akBapuymax aspvpyloT C MOMOLLbIO MUKPOKOMNpPeccopoB. ExxeHe-
AencHo 1/5 o6bema Boabi B akBapuyme MEHSIIOT Ha CBeXYio, TeMneparypa KoTopoii
He [OKHa OTNNYaTLCA OT Takosoil 8 akeapuyme. [lepBoHauanbHbili 06bem Boabl B
aksapuymax MoAAEpXMBAIOT, [ONUBAA AUCTUINMPOBAHHYIO BOZY BMECTO Ucnapume-
welicsi. Co gHa akpapuymos perynsipHo youparoT cudoHOM un.

Mepepn pasmeujeHunem pbi6 akBapuymbl 3acaXuBaloT MENKOMMUCTHLIMK U Mnasato-
UMK pacTeHuaMnu. AKBapuymbl OCBeL4aloT APKUM BEPXHUM CBETOM He MeHee 84 B
CyTKW. [INR 3aTOro UCNObL3YIOT IEeKTPonNamnbl HakanMBaHWs UNKU NIOMUHECUEHTHbIe.

KopmsiT TecT-06bekThl 1-2 pasa B cyTku, npouasoauTeneid 3-5 pas cyxum (aadpHum,
LMKITOMNbI) MY KUBBIM KOPMOM (MOTbIMNb, TPYBOUHUK, AacHuK, yukronbi). Mo Bo3MOX-
HocTu cnepyet usberate cyxoro kopma. Hapagy ¢ atu kopMoM Hec6xofnumMo gonos-
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HUTeNbHOE NUTaHue pacTUTenbHOW Nuujei (BOAOPOCAAMU, canaToM, NMCTbAMU aksa-
PUYMHBIX pacTeHuii U T.1.).

Kopm BHOCAT B Takom konudecTse, 4yTobbl pbibtl cbeganu ero 6e3 ocrartka B Teve-
Hue 3-5 MUHYT, TaK KaK ero M3anuKW NPUBOANAT K-YXY/ALLEHWIO KayecTBa BoAb! B aKa-
puyme.

JAns nonyuyexus monoau oTéupaioT npoussoauTenel 6es npuaHakos sabonesaHuii
He cTapiue 2 neT (MPOACKUTENLHOCTL XU3HM rynnuii 3-3,5 roga).

CawmKy, roToByio K BbIMeTy, NoMelyaioT B OTAeNbHYIo TepMocTaTupyemylo HepecTto-
BYIO @MKOCTb 061bEMOM He MeHee 4N, 3anonHeHHylo BOAONPOBOAHOW BOAOHA ¢ Temne-
parypoii 25+1°C 1 ¢ He6onbLUMM KONN4ECTBOM MENKONUCTHLIX pacteHu. FoToBHOCTL
CaMKM K BEIMETY ManbKoB OnNpegensioT flo HaM4mio XOpoLwo 3aMeTHOro TeMHOro NAT-
Ha Nepepj aHanbHbIM NnaBHukoMm. Mpu 3ToM cbopma bplolika npubnuxaeTca K NpsAMo-
YroJibHOW 1 OHO CTaHOBUTCH HaMHOTO LMpeE CruHbI,

Mocne okoHYaHUA BbIMETa CaMOK U3OAMPYIOT, TaK KaK OHU NOeAaloT NOTOMCTEO.

Manbku poXxaalTcA coBeplIeHHO ChOopMMPOBaHHLIMU. JIyHLLUM KOPMOM AN HUX
fABNAeTcs "nbinb’, cocroAllas us UHGY3OpUA, KOMOBPaToK, MONOAYW BETBUCTOYCbIX
pavykoB U HayrnnMycos BecnoHorvx paukos. [lpu otcyTcTeuv "nbinu® Monogb rynnu
KOPMAT nepeTepTbiMv CyxuMun gacbHnamMmn unu niobbiM ApYriuM UsmMenbyeHHbIM CYXUM
kopmoMm. Ha 100 pbi6 BHocaT He Gonee 1r. Mo Mepe pocTa B payyoH pbl6 BBOART U3-
MenbYeHHbIli TpyBOUHMK, MOTLIb, KOpeTpy U pApyroi Xusoih Kopm. OpHo-
ABYXHefenbHbIX ManbKoB KOpMAT A0 5 pas3 B cyTkun, 6onee Bapocnbix - 2-3 pa3a. BHo-
cUMBIe NopuuKn KopMa JOMXKHb! BbiTb HeGonblMMK U NoefaTbeA puibamMu B TeueHue
3-5 MUHYT.

ManbkoB copTMpYIOT Mo pasMepaM U NOCTENEeHHO NepeBOAAT U3 HepecToBbIX aK-
BapWyMOB B BblpacTHbie (BHa4ane obbeMom 50, a sarem 200n).

ManbKii cTaHOBATCA nosioBospensiMil 8 4-6 MmecsLes.

2.2 1aHuno Kak TecT-06bekT

Cucremaruyeckoe nonoxeHue:

Twun Chordata

Knacc Pisces

Otpsag Cypriniformes

CewmelicTBo Cyprinidae

Pop Brachydanio

Bug Brachydanio rerio (Hamilton-Buchanan)

JaHuo - wupoko pacnpocTpaHeHHas akeapuyMHas peiba. B npupoae oHa oburaer
B MeAJIEHHO TeKywux Bogoemax KOro-BocTouHo# Asun. [lnuHa Tena B3pocibiX puib
okono 4,5 cM Teno umeer uunuHgpudeckylo copmy, cepebpucroe ¢ 7-9 TemMHo-
CMHUMU TOPU3OHTaNbHLIMK Nonocamu. 3TU MONockl UAYT K XBOCTOBOMY U aHaslbHOMY
nnasHuKaMm. CnuHa oNMBKOBO-3eneHast.

[laHno UckNoUMTENLHO NOABWKHLI, BeAyT cTahHbid oBpas xusHu. MoaTomy B na-
GopaTopusax: UX cofepXar B NPOCTOPHbIX, YANUHEHHbIX aKBapuymax, Herycro saca-
XeHHbIX pacTeHUAMU. AKBapuyMbl 3anonHAT OTCTOAHHOR B TedeHue 3 CyToK BOfO-
npoBoAHoO#i BogoW Temneparypoit 23+1°C v pH 7,7-8,2.

Boay B akBapuymax aspupyloT ¢ nomollblo MUkpokomnpeccopos. OcselleHne
o6bluHOe ¢ eCTeCTBEHHON CMeHOM AHs 1 Houn. NoTHOCTL nocafku pi6 He Gonee 30
wWT. Ha 70n BoAkl. KOpMAT Bapocnbix AaHuo 1-2 pasa B CyTKM XuBbiM (Genbie 4epBMy,
MOTBIb, [acpHUN, apTEeMUM), a TakKe CyXuM KOpMOM. KopMm B aksapuyMel BHOCAT B Ta-
KoM Konuuvectse,uTobbl pbifbl cbesanu ero B TeyeHue 4vaca 6e3 ocrtatka. ExeHe-
AeslbHO co AiHa aksapuyma ybupaioT cucboHOM WA ¥ AONWBAaOT AUCTUNNNPOBAHHYIO
MNKN CBEXYIO OTCTOSHHYIO BOAOMPOBOAHYIO BoAY A0 NepBoHavanbHoro obbema.

Ans nonyyeHWs MonoAu camoKk W CamuoB OTAENsIOT APYr OT Apyra ¥ KOPMSAT Xu-
BbIM KOpMOM. [TNOTHOCTb MOCaAKN Ha 3TOT NEPUOA Takast Xe, Kak U Npyu cofepxaHuu.
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B KoHUe BTOpOW Hejenu camubi npuobpeTarT rycToil 3onoTucTbid Bneck, a camku
3HaYUTENbHO YBENMYUBAIOTCA 3a CHET MKPbI.

AKBapuyMm, npefHasHaueHHbIn 4N HEPeCTa, HanosHAIT CBeXeW OTCTOAHHOW Bo-
AONpoBOLHOR BOJOW € XecTKocTbio He Gonee 4,0 mr, 2k8/n, Temneparypoi 27°C, pH
6,8-6,9. B akBapuyM nomelyatoT ceTky ¢ fvelikoit 3 mm. CeTka npeaHasHaveHa Ansi
oXpaHbl UKPbl U ManbKoB, TaK Kak B3pociible pbibbl HepeaKko MHT@HCUBHO UX NoejaioT.
Mpu pasmeleHUM CeTKMU CNeasT, uToBbl 0CTaBanock NPOCTPaHCTBO 06bLeMoM He Me- -
Hee 1n ZNs nnasaHuA poid

YTpoM B HEepecTOBbIi akBapuym NOMeLlaloT caMok U KOPMAT CYXUM KopMmoM. Be-
yepoM B ITOT Xe akBapuym nomeiyaioT 9 camuoB U pbib elie pas kopMsaT'. 3aTem
BbIKIIOYAIOT CBeT. [lns cTuMynuposaHus HepecTa yTpoM BkiiouaioT ceeT. [ocne Toro,
KaK CaMKU OTHepecTWNucb, B3POCIbiX pbif OTCaXWBaIOT, @8 UKPUHKM OCTaBNSAIOT pas-
BuBaTbes. Yepes 24-364 13 HUX BLIBOAATCA IMYUHKK, KOTOPbIE MPUNMNAIOT K CTeHKaM
akBapuyma, a Jepes 4-5 cyTok HauuHaloT cBo6oaHo nnasaTtb. C aTOro mMoMeHTa ux
Ha4YMHaIOT KOPMUTL: BHa4ane VHQYy3opusMu, KorospaTkaMin uny JMUMHKamMu HU3LINX
pakoobpasHbix, & 3aTeM Gonee KpynHbiM KOpMOM. Yepea mecsily MonoAb AaHWo no-
meujaioT B 200N akBapuyMbl U KOPMAT CMECbIO XKMBOTO U APYroro NoaxoAsuiero Kop-
ma. Pbi6 KopMsT YacTo u obunsHo. Yepes 3 MecAua pbibbl CTaHOBATCA Nososospe-
NbIMKY, UX ANWHa gocturaeT 3,5 cm.

3.Ycnosus 6uotectupoBaHus

[Lins 6uoTecTpoBaHus UcNonbL3yioT rynny 8 Bospacte 1-3 HeAgenb UNK nonosospe-
NbiX AaHuo.

BuorecTupoBaHue NpoBOJAT NPU OCBELEHWN PaccesiHHbiM CBETOM C €CTEeCTBeH-
HOW CMEHOW AHSI U HOYM, KOHLEHTpaUun KUC/IOpoAa B BOAE He MeHee 4Mr/n n Temne-
patype BoAb! Ana rynnu 25+1°C, ana ganwo 23x1°C. M'mwbGenk pul6 B KOHTpone He
AOSpKHa npesbituaTe 10%.

O6beM Bogbl Anst BuoTecTuposaHus 201,

4.Mpoyenypa buorectuposaHuaA

B akBapuym HanusaioT no 10n KOHTpoNbHOW wnu TecTupyeMoi BoAabl. [losrop-
HOCTb AByXKpaTHas. B kaxabii aksapuym nometyaior no 10 peib. Boay B.KOHTpOSb-
HbIX W ONbITHLIX aKBapuyMax as3pupyioT ¢ NOMOLLbIO MUKpOKOMNpeccopos. CMeHy Bo-
Abl B KOHTPONbHBIX U ONbITHLIX aKkBapuymax Ha cBexeoTobpaHHylo Npou3BOAAT Yepes
2 cytok. [Mpu aTom pbIB BbICTPO NEPEHOCAT C MOMOLLBIO Cayka U3 OAHOro aksapuyma B
ApYroi.

EXeCYTOUYHO B Ka)KAOM akBapuyme MOACHUTLIBAIOT KONMUHMECTBO BbDKMBLUMX pbIG U
yAansior norubwnx. NMornbummm cunTaloT pbib, He NOAAIOWMUX NPU3HAKOB ABUXKEHUS
UNWU AbiXxaHus B TeyeHue 5 MUHYT nocne NPUKOCHOBEHUS K HUM CTeK NAHHOW nanouy-
KOM.

OnA onpefeneHys HannyMsa ocTPOro TOKCMHYECKoro AercTena Boabl GuotecTuposa-
HWe NpoBOAST B TeyeHne 964. Ecnu B noboli yuuTbiIBaeMblii nepuos BpeMeHn rnbHeT
50 u 6onee npoueHToB phib, GuoTecTUposaHve npekpaujaiot. Mpu kpaTkoBpeMeHHOM
BuotecTupoBaHuy pbIb He KOPMSAT.

lnsa onpegeneHns HaNUUUA XPOHUYECKOTO TOKCHYECKOTo AeiCcTBUS BoAbl BuoTec-
TupoBaHue nNpoBoAAT B TeveHue 30 cytok. Ecnu npu npoMexyToyHoMm nogcuere yc-
TaHaBNUBAIOT JOCTOBEPHOE OT/IM4NE OT KOHTPONSA Noka3aTensi BbKMBAaeMocTH puib B
TecTMpyeMoi Boge, Bpems 6uoTecTpoBaHus cokpaljaeTcs.

5. ObpaboTka 1 oleHKa pesynbTaToB

Pesynbratsl 6uotectuposanus o6pabartsiBaloT, UCMOMb3YA NPUEMb], ONUCaHHbIe B
nr.1.5 n 1.6 fMlpunoxerus 5.

Ecnu npu 6uotecTmpoBahuy AnuTenbHOCTbI0 A0 964 NpoueHT norubwux puib B
TecTUpyeMoli Bofie No CpaBHEHUIO C KOHTPosieM paBeH unu Gonblue 50, TecTupyemasn

! noppo6Ho cM. UnbmH M.H.Axsapuymtoe psiGoeoacTBo, M.u3g.MIy, 1977
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BOAA OKa3biBAET OCTPOE TOKCUYEecKoe feliCTBUE, ecnu MeHblle, TecTupyemas soja
He OKa3bIBaeT OCTPOro TOKCUYECKOro AeicTBMUA Ha pbib.

BbiBoA O HanNWumMM XpOHUYECKOro TOKCMHECKOro AeWCTBUS BOALI AenaloT Ha OCHO-
BaHWWA orpefencHust JOCTOBEPHOCTU pasNMuNA BbhKMBAeMOCTW pbi6 B KOHTpone u
TecTupyemoil Boge. [locToBepHOE CHUXeHUE BbKMBAaeMOCTHU pbib B TecTupyeMoli Bo-
Ae Mo CPaBHEeHWIO C KOHTPONEeM CBUAETENbCTBYET O HAaNMMYUKU XPOHNYECKOro TOKCUYe-
CKOro [eicTBuUst TecTupyemoii Boabl Ha pbib.

PeaynbTarsl 6uoTecTUpoBaHuA 3anucLIBaloT no popmaM, ykasaHHbIM B Tabn.1 u 2.

6.06opyposarue u Mmatepuansi

Wcnonb3yior obbiuHoe nabopatopHoe oGopyaosaHue, Npubopbl,nocyay, Matepua-
bl U peakTusbl, B TOM Yucine:

— aksapuymbl o6bemom 200, 50 n 10n;

- MuKpokomnpeccopbl ASH no TY 16-064.011-84;
oKkcumeTp-1 unu kmucnopogomep Ki-115;

- cavky;
KOPM Ans pbIb.

dopma 3anucu pesynbTaTtoB GuoOTECTMPOBaHWUS NPU ONpejeneHun ocTporo TOKCK-
YeCcKOro AeUCTBUA Ha rynnu (AaHuno)

Tabnuya 1
Hara Mecro |Bpemn |KoHTtponbHas soga Tectupyemasi Boaa MpoieHTt no-jOuyeHka Tec-
otbpa |ot6pa |oT Haua- rubwmx  pui6| upyemon
npobul |npo6 [na Guo- no  cpasHe-[BOAbI: oOKa-
Tecrnpos HWIO C KOH-|3biBaeT (He-
aHuA Tponem oKa3sbiBaer)
KONWYECTBO  BbKWUBWINX | KOSIMYECTBO  BLDKUBLINX ocTpoe  TOK-
pbi6, 3K3 poifs, ax3 cuueckos
AeiicTene
MOBTOPHOCTL  |cpepHee |NOBTOPHOCTL |cpeaHee
apupmer apudpwmer
nyeckoe nyeckoe
1 2 1 2
1 2 3 4 5 6 7 8 9 10 11

®opma sanucu pesyribTatos GMoTecTUPOBaHWA MPYU ONpPeAesieHn XPOHUYECKOro
TOKCUYECKOro AeACTBUA Ha rynnu (4aHuo)

Tabnuuya 2
Hara Mecto |Bpema |KoHTtponuHas soaa Tectupyeman Bosa Kpute [OTnu- {Oyetka Tec-
otGpa |o16pa |[oT Haua- puii  |uee oT|{ TMpyemo#
npobbi [npo6 |[na 6Gwuo- AOCTO |KOHTP |BOABLY  OKa-
TecTnpos BEpHO [ONA  |3biBaeT (He-
aHusA cm  [(pocT |oka3bigaer)
KOMWYECTBO  BbIKMBLUMX|KONUYECTBO BLUKUBLUMX oBep- |xpaHudec-
peIB, aK3 pbiG, 3K3 Hoe |koe ToKCH-
wnu  |ueckoe pei-
Hepoc |cTBue
MOBTOPHOCTL  [CpesHee |NOBTOPHOCTL |cpeaHee ToBEp
apudmer apudpmer Hoe)
nueckoe nyeckoe
1 2 1 2

1 2 3 4 5 6 7 8 9 10 11 12
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