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[lpeaucnoBue

Llenn n npuHUunel ctaHgapTusaunn B Poccumnckon Peagepaunn yctaHosneHbl PeaepanbHbiM 3aKOHOM
oT 27 aekabdbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnuny», a npasmna npuMeHeHunst HauMoHanbHbIX
ctaHgapTtoB Poccunckon ®egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepaumin.
OCHOBHbIE NONMOXEHUAY

CBeoeHUA o cTaHgapTe

1 NMOAINrOTOBIJIEH NocyaapcTBeHHBIM Hay4YHBIM yupexaeHnem «BcepoccMUcKkMn HayvyHOo-UccneaoBa-
TE€NbCKNUU MHCTUTYT arpoxumun um. . H. INpadmwHukosa» (I HY « BHUWA» ) Ha ocHOBe ayTeHTUYHOIo NepeBo-

Oa Ha pycckni A3bIK MeXgyHapogHoro ctaHgapTta, ykasaHHOro B NMyHKTe 4
2 BHECEH TexHuyecknum komuteToM no ctaHgapTusaunm TK 25 «Ka4ecTBO NOYUB U TPYHTOB»

3 YTBEPXIOEH N BBEAEH B OENCTBUWE [lMpukazom deaepanbHOro areHTcTsa no TEXHUYECKOMY
perynupoBanunto n metponorin ot 15 gekadps 2009 r. Ne 1036-cT

4 Hactoawun cTtaHgapT ugeHTudeH mexagyHapogHomy ctaHgapty NCO 22030:2005 «KayecTBo
nouBbl. buonornyeckme metoabl. XpoHU4eckasa TOKCUYHOCTL BbICWIMX pacTeHun» (ISO 22030:2005 «Soll
guality. Biological methods. Chronic toxicity in higher plants»).

HaunmeHoBaHMe HacTosAlwero ctaHgapta MSMeHeHo OTHOCUTENTbHO HaUMMEeHOBaHUA YKa3aHHOro MeXxay-
HapogHoro ctaHgapTa ana npueeaeHnda B cooteetctBue c TOCT P 1.5 (nyHKT 3.5)

5 BBEAEH BI'NEPBbIE

ViHgbopmauuss ob U3MeHeHUsIX K HacmosileMy cmaHoapmy nybrnukyemcss 8 eXXe200HO u3dagaeMoM
UHpOpMalUOHHOM yKa3amerne «HayluoHalnbHbIe cmaHoapmbi», @ mekcm U3MeHeHUU U rornpasok — 8 eXe-
MeCSIYHO u30asaeMbix UHMOPMaUUOHHbIX yKalzamensx «HauuoHanbHbie cmaHOapmei». B cniyyae nepe-
cMompa (3aMeHbl) Unu OmmeHbl Hacmosweao cmaHoapma coomeemcmsyruee yeeooMmiieHue byoem
onybrnuKoeaHo 8 eXXeMeCsI4YHO U30asaeMoM UHOPpMaUUOHHOM YKa3amerne «HalyluoHanbHbie crmaHoapmabiy.
Coomeemcmeyrouast UHQpopMalyusi, yeeOoMIIeHUe U MeKCMbl pasMelwlaromecss makxe 8 UH(opMalUUOHHOU
cucmeme obuiez20 rnonb3oesaHuss — Ha ogpuyuanbHoM caume PedepalibHo20 az2eHmemea ro mexHuU4ecKomMy
pezynuposaHuro U Mmemporsnoauu e cemu VIHmepHem

© CraHgaptuHdopm, 2010

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryrimpoBaHuo 1 MeTpPoioru
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BBenoeHue

HacTodwmnn ctaHgapT onicbiBaeT METO OLEHKU Ka4vecTBa NOYB Pa3fIMUHOro NponcxXoXaeHus, cogep-
Xalwmx HensBecTHble 3arpsasHeHuns. [Nocne HebonbLlon MmoandnkaLmm MeToa MOXKeT TakKe NMPUMEHATLCS AN
N3MEPEHNA TOKCUYHOCTMN N3BECTHBIX XMMNYECKUX coeJUHEHNN B MOYBE.

OueHKka yrHeTeHnda pasBUTUA N XPOHUYECKON (PUTOTOKCUYHOCTM OCHOBAaHa Ha onpeaeneHun napamerT-
POB NMpopacTaHust, BereTalMoHHOro pocta U cCnoCOBHOCTU K pasMHOXKEHUIO HE MeHee ABYX BUAOB pacTEeHUN.

HacTodalwmn ctTaHgapT OCHOBAH:

- Ha pesynbTaTax uccnegosaHusa no teme «PaspaboTka metoaa XPOHMUEeCKOro BUOTECTUPOBAHUS C
MCNONb30BaHNEM BbICLLIUX pacTeHUn», puHaHcupoBaHHoro MMHUCTEpPCTBOM 0Bpa3oBaHUA U UCCneaoBaHUN
['epmaHum (boHH) [1];

- Ha 0bCyXAeHUAX B paMKax COBMECTHOro npoekra «Habop 3KOTOKCUKOTOTMYECKNX TECTOBY, ABMAHO-
LLlerocsi YacTbto 0bbeANHEHHOM nccneaoBaTenbCckon rpynnel «llpouecchl buopemeanaLmnm noYsbi» [2].

IV
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

KAYECTBO NO4YBbI

buonoruvyeckue metoabl
XpoHu4veckasa (eUTOTOKCUYHOCTbL B OTHOLLEeHUU BbICLLUX pacTeHUN

Soll quality. Biological methods. Chronic phytotoxicity for higher plants

Nata BBeaeHnsa — 2011—01—01

[MpepynpexaeHue. 3arpsisHeHHbIE NOYBLI MOTYT COAERXXaTb HEU3BECTHLIE CMECU TOKCUYHBIX, MyTareH-
HbIX WU UHBIX BpeAHbIX XUMUYECKNX coeanHEeHNA N MHApeKLMOHHBIX MUKpoopraHmsmoB. PaboTa ¢ nbinbto
AN MapaMn XUMUYECKUX BEeLeCcTB MOXET NPUBoAUTb K pucky npodeccuoHanbHbiX 3abonesaHun. bonee
TOro, TeCT-pacTeHUss MOTYT MOTrfIoLWAaTh XMMUYECKNE BELLIECTBA U3 MOYBLI, NO3ITOMY crieayeT NPUHUMAaTb Mepbl
NpPeaoCTOPOXHOCTU NMpK padboTe ¢ HUMMN.

1 O6nactb NpMeHeHUA

HacTtoawmn ctaHgapT onucbiBaeT MeTo4 onpedeneHna yrHeTeHUs noYsamMi pocta U pasMHOXEeHUS
BbICLLUMX pacTeHUN B KOHTPONMMPYeMbIX YyCnoBUsX. PekoMeHOyeTca UCNOoNb3oBaHMe OABYX BUOOB pacTeHUN:
ObicTpopacTywas peabka macnuiHasa (Brassica rapa CrGC syn. Rbr) n oBec (Avena sativa). [Npogonxkurens-
HOCTb OMbITOB ACMKHA ObITb AOCTaTOUHA ANl AOCTUMXKEHUA KOHEYHBIX ToOYeK npu onpeaeneHnn cnocobHOCTH
TEeCT-pacTeHUN K pa3sMHOXEHUIO.

[Tpn ncnonb3oBaHMM eCTECTBEHHLIX NMOYB, HANMPUMep, C 3arpAa3HeHHbIX y4acTKOB, UK NMOYB Nocre pemMe-
anaunnm N cpaBHEHUN Pa3BUTUA TeCT-pacTeEHMN Ha 3TUX NoYBax ¢ pedpepeHTHbIMA NN CTAaHOAPTHBIMU KOH-
TPOMbHLIMWA MOYBaAMMU MeETOo[ MOXET WCNOoNb30oBaTbC AN11 OUEHKM KadvecTBa MO4YBblI, OCODEHHO
PYHKLUOHUPOBAHUA NOYBLI KAk cpeabl 0OUTaHNUA pacTeHun.

B npunoxeHun A npuseaeHsbl UISMEHeHUs, NO3BONAILLNE UCMONMb30BaTh XPOHUYECKOoe DUOTECTUPOBA-
HMe Ha TeCT-pacTeHUaxX Ansa uccnegoBaHna cteneH TOKCUYHOCTU XUMUYEeCKNX BELLECTB, BHECEHHLIX B MOYBY.
[TpUroToBUB ceputo pasbaBneHnn Uccneayemoro BellecTBa B CTaHAAPTHLIX KOHTPOMbHLIX MOoYBaxX, MOXHO
M3MEPUTb KOHEYHbIE TOYKUA AN CUEHKU XpoHU4Yeckor PUTOKCUYHOCTU XUMUYECKUX BELLEeCTB. OTOT MeTo
HenpUMeHUM ANA NeTydnx BeLWecTB, T. €. coeguHeHUN, And KOTopblX KoOHCTaHTa [ eHpu (H) nnmn kosppuuneHT
pacnpegeneHnst B cUcTeMe BO3ayX—Boada bonee eanHUubl, unu aasneHue napoB donee 0,0133 lNa npwu
25 °C.

2 HopmaTuBHbIe CCbINKN

[na npumeHeHns HacTosILWEro ctaHaapTa Heodbxoaumbl crneayowme HopMaTUBHBbIE AOKYMEHTHI. Ecnu
yKasaH rog nsgaHusi, MOXXeT UCNONb30BaTbCA TOMNbKO yKaszaHHoe mnsgaHue. [pu OTCYTCTBUU roda BbINycKa
crnegyeT UCNOMb30OBAaTh NocneaHee usgaHne gokymeHTa (Bknovasa nobble NU3MeHeHUs )

NCO 11268-1:1993 KavecTtBO nouvBbl. Bo3gencTtBme 3arpsasHAOLWMX BELWECTB Ha 3eMIISHbIX YepBen
(Eisenia fetida). HacTtb 1. OnpegeneHne KpaTKOBPEMEHHOIO TOKCUYECKOro BO3AeUCTBUA C UCMOMNb30BaAHUEM
cybcTpaTa UCKYCCTBEHHO NPUrOTOBNEHHOW NOYBLI

NCO 11268-2:1998 KauvecTBo nouyBbl. Bo3gencTeme 3arpsasHAOLWMX BELWECTB Ha 3eMNSAHbIX YepBel
(Eisenia fetida). YacTb 2. OnpegeneHne Bo3aeUCTBUA HA UX pasMHOXEHNE

NMCO 11269-2:2005 KadectBo nousbl. OnpegeneHne Bo3AeUCTBUSA 3arpA3HAICLLMX BeLWeCTB Ha oriopy
noyBbl. HacTb 2. BosgenctemMe XMMMUKaTOB Ha BCXOXECTb U POCT BbICLLIMX pacTeHUA

U3paHune odbmumnanbHoe
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MCO 15176:2002 KadecTBo nousbl. OnpeaeneHne XxapakTepUcTuK BeIHYTOIo rpyHTa U Apyrx novBeH-
HbIX MaTepunanos, NpeagHasHa4vYeHHbIX 4719 MOBTOPHOro MCNOMb30BaHNUS

NMCO 15799:2003 KauvecTBo noyBkl. PykoBogsiline ykasaHua no onpegeneHnto 3KOTOKCUKOTOTMYe KX
XapaKTepPUCTUK NOYB N NOYBEHHBIX MaTepUanos

3 TepMUHbLI U onpeAaeneHvs

B HacTodlwemM cTaHgapTe UCMOoNbL3YITCA creayiolne TePMUHbI C COOTBETCTBYIOLLMMK onpeaeneHUAaAMI:
3.1 UCKyccTBeHHO npurotToBneHHada nou4sa (artificial soil): Cmecb necka, kaonuHuTa, Topda 1 kapbo-
HaTa KanbLKU4.

[MTpumevaHune—3T1oT TepmuH onncad B NCO 11268-1 ans TOKCMKONOrMYeCcKoro TeCTUPOBaAHUSA € NCMONb30Ba-
HUEM OOXOEBbLIX YepBen. Henb3s ncnonb3oBaTb YNCThIN KBAPUEBbLIVM MNECOK, MUHEpPAribHYIO BATY, BEPMUKYNUT UINMN gpyrue
CUHTETUYECKNE cybCTpaThl.

3.2 buomacca (biomass): Obuiasa macca noberos, LIBETOB U CTPYYKOB.

[TpyumevyaHNHs

1 buomaccy namepsitoT B eAnHNLAax Maccbl CyXOro BEWECTBA HA OQHO pacTeHUE UMK, Npu HeobxoanMOCTH, Ha
BECb BEretaunoHHbIN COCyA.

2 TecT-pacTteHnsi MOryT gocTuraTtb pPas3fnyHbiX CTagun pocta B TEYEHNE Nepnoga TECTUPOBAHUA U pasnnyaTbCH
NO YPOBHIO BNAXHOCTU Npu yoopke. [1o3ToMy cyxasi Mmacca TECT-pacTeHUN nydlle npeacraenser bnomaccy, Nnpon3BeeH-
HYIO B TEYEHMNE Nepuoga pocrTa.

3.3 KoHUeHTpauusa (concentration): Macca nuccnegyemoro BellecTsa B onpeaefieHHOM KOIMYecTBe
MOYBHI.

[TpnmedaHun e— KOHUEHTpaUMIO BbipaXatoT B MACCOBbIX 40NSAX, MI/KI CYXOWN MOYBbI.

3.4 3arpAasHAwlee BelwecTBO (contaminant): BelwlecTso, nonasllee B NOYBY B pesylbTaTte XO34u-
CTBEHHOU AeATeNbHOCTN YenoBekKa.

[MCO 15176:2002]

3.5 KOHTponbHaAa no4Ba (control soil): HezarpsasHeHHbIU cybCTpaT, UCNOMb3YEeMbIN B KAYECTBE KOH-
TPOMNSA N Kak cpefa npu nNpuroToBNeHNU cepun pasbaBneHnn ¢ nccnegyemMmbsiMy nouBamm NN XmMmuye CKUMn
BelleCcTBamMun ANd BbipalluBaHUA 340POBbIX paCTeHUN.

[TpumedaHune— MOXHO NCNONbL30BaTh UCKYCCTBEHHO MPUTOTOBIMEHHbLIE NN NPUPOAHBLIE KOHTPOINbHbIE MOYBbLI,
€Cnn B HUX npeanonaraeTcs cBoOb6OAHbIN POCT TECT-pACcCTEHNW. Paznnuns B cogepXaHmm nutarternbHbIX BEWECTB B UCCIEeay-
€MOWN N KOHTPOSTBHOM NOYBaxX MOIyT BITIUATb HA 3aBUCUMOCTb «403a—O0TBETHAas peakuus». Hanpumep, ncnonb3oBaHNE KOH-
TPONbLHON NMOYBbLI C BONee BbICOKUM COAEPXKAHMEM NUTATENBbHbLIX BELWLECTB MOXET MPUBECTU K NTOXHOMNONOXUTENBHOMY pPe-
3ynetarty (T. €. uccrnegyemasi novsa NposiBUT « TOKCUYECKOE» BO3AEUCTBUE HA POCT TECT-pacTeHnn). Ecnn KoHTponbHas
NoYBa COAEPXKUT MEHbLLE NUTATENbHbLIX BEWECTB, BO3MOXHO MOsIBNEHME ropMmesnca (Cm. 3.9) npu marnbiX COOTHOLEHUAX
KOMMNOHEHTOB B CMecu Nnbo aaxe obpartHasi 3aBUCUMOCTb «103a—OTBETHAS peakuusi», ecnu npeobnagaeT BNUAHNE NMUTa-
TENbHbLIX BEWECTB. B HaAcTosILWeM cTaHOapTEe HE NPUBOAATCSH YNCIEHHbIE NOKa3aTenn 4N cogepXaHus nuTaTenbHbIX Be-
LIECTB.

3.6 peuctBylowana koHueHTpauusa (OK,) (effect concentration, EC,): KoHueHTpauma (MaccoBas aonsA)
nccnegyemoro XMMnUYeckoro coeguHeHnsa Unm npoueHTHoe codepXaHue (MaccoBad O0NdA) Uccnegyemomn
MOYBhLI, MPU KOTOPOW AaHHadA KOHeYHasi Touka MHIMbupyeTca B X % cnydaeB Mo CPpaBHEHUIO C KOHTPOMNEM.

[TpyumedaHwue—encrByOWy KOHUEHTpaAUUID U3MepAT B MI/KL [1pyn ucnbitTaHMM XUMUYECKUX BELLECTB
K, — macca nccnegyemoro Belecrtsa B Macce Cyxon noYssl, Npu ncenegosaHum noys K, — NpoUeHTHOE cogepxaHmne
nceregyemMmon Cyxou noYBbl B Macce CyxXou CMeCH.

3.7 npopacTtaHue (emergence): lloaBneHne npopocTka U3 ceMeHW, 3akaH4yuBarollee mnaTeHTHLIN
nepuoa.

[1pumeyaHune—IllpopactaHne BbipaXKaeTcsl B MPOLUEHTHOM COAEP>KaHUM CEMSIH, MPOPOCLLUX B OMbITHBIX BEre-
TAaUMOHHbIX COCYAAaX, OTHOCUTENBHO KOHTPOIS.

3.8 dyHKUMA cpepbl odbutaHua (habitat function): CnocobHOCTL NOYB UMK MOYBEHHLIX MaTepManoB
CNYXUTb cpeaon obutaHnsa 4nsa MUKPOOPraHU3MoB, pacTeHUN, NOYBEHHbIX XXMBOTHBLIX U UX B3aUMOOAENCTBUN
(bnoLeHo30B).

[MCO 15799]

3.9 ropmesuc (hormesis): YnydweHue npopactaHua CeMsAH, pocTa UMK BbDKMBAEMOCTU (MNN OAPYTrnX
OTBETHbIX peaKkuuin) TecT-pacTeHUn Npu ManbiX KOHUEHTpaUuUax XMMUYEeCKUX BeLlecTB UNN uccneayemblx

2
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MOYB B MOYBEHHbLIX CMECsIX, 0bnagaromx TOKCUYHOCTBIO MPKU UCMONb30BaHUN B BOMbLUMX KONMMYecTBax, Mno
CpaBHEHUIO C KOHTponeM [3].

3.10 MuHumanbHana Habnwpaemana geuncteyrwwaa KoHueHTpauua, MHOK (lowest observed effect
concentration, LOEC): HanmeHbLllaa nccneagyemasi KoHUeHTpauua (MaccoBad 4oNa) uccneayemMmoro BellecT-
Ba B MNOYBe, NMpn KOTOPOWU HADNAAEeTCA CTATUCTUIECKU 3HAUYMMOE BO3AEUCTBUE Ha AaHHYIO KOHEYHYHO TOYKY
(P < 0,05) no cpaBHEHUIO C KOHTPOEM.

cM. MHHK (3.11).

[TpnumedyaHwne— Tepmnd MHIAK Takke npuMmeHAOT 4N MUHUMAaNbHOIO UCMOSb3yEeMOro COOTHOLLEHUSA KOMIMO-
HEHTOB B UCCNeAyeEMON UNWU KOHTPOSIBHOW MNOYBe, NpuU KOTOPOM HabNoaaeTcs CTaTUCTUYECKU 3HAYUMOE BO3OEUCTBUE.
MHIK Boipaxaercs B macce nccrnegyemMmoro BEWECTBA, NPUXogasawencs Ha Maccy Cyxou noYvBbl UMV B NPOLEHTHOM COAEp-
XaHUM CYXOMN Macchbl UCcriegqyemMon noYdBbl B CyXon macce cmecu. Bece KoHUeHTpauun, npesbiwatowme MHAK, okasbiBatoT
BpeaHoOe BO3AENCTBUE, KOTOPOE paBHO unu bonelue, yem Habnogaemoe npu MHIK. Ecnun ato ycnoBue He cobniogaeTcs,
OOMKHbI ObITb YKa3aHbl MPUYUHLI, MO KOTOPbLIM Bbibparbl Bennyiniel MHOK n MHHK.

3.11 MakcumanbHaa Habnwaaemana HegeucteywLwana koHueHTpauua, MHHK (no observed effect
concentration, NOEC): MakcumanbHaga KoOHLeHTpaLUusa (MaccoBasi A0NS) UccrneayeMoro sellecTtsa (M CooT-
HOLUEHNE KOMMOHEHTOB B CMECU), NpU KOTOPOU He HabnogaeTcsl CTaTUCTUYECKM 3HAYMMOro BO3AeUCTBUS No
cCpaBHeHWIo ¢ KoHTponem (P < 0, 05).

cM. MHIK (3.10).

3.12 pedepeHTHaa no4Ba (reference soil): HesarpsisHeHHaa no4ysa, oTobpaHHasa NobNM3OCTU OT
3arpA3HeHHOro ydyacTtka, Co CBOUCTBaMU (coaepXaHne nutaTenbHbIX BellecTB, pH, cogepxaHue opraHmnyec-
KOro yrnepoga n MexaHu4eckmid coctaB), ONMM3KMUMKU K CBOUCTBaM UCCNeayeMomn MoYBHhI.

3.13 COOTHOLWIeHNe KOMMNOHEeHTOB B cMecU (soil mixture ratio): OTHOLWEHNE CyxXOoM Macchl uccnegye-
MOW MOYBLI K CYXOU Macce KOHTPOJbHOU MOYBHI.

[TpumeyaHn e — BoipaxaeTcs B npoUeHTax.

3.14 ctaHpapTHada nouBa (standard soil): lNousa, oTobpaHHaaA B none 1Ny NpUroToBNeHHaa NCKYCCT-
BEHHO, CBOUCTBA KOTOPOU (pH, MexaHn4ecknin coctae, cogepXxaHue opraHn4eckoro yrnepoaa) Haxogatcsa B
M3BECTHOM auanasoHe (HanpumMep eBponoYBbl, UCKYCCTBEHHO NPUroTOBNEHHbIE NMOYBLI).

[TpnumedaHune— CBoncTtea cCTaHO4APTHLIX MOYB MOIYT OTIIMYATLCA OT CBOUCTB UCCIeayemMblX NouB.

4 lNpuvHUMN MeTOAA

Hactoawun ctaHgapT onucbiBaeT TeCTUPOBaHWE pacTeHun, BKoYalolwee nepBrUYHbIE U BTOPUYHLIE
KOHeYHble TOYKU. B XxoOe TeCcTUpOoBaHUA U3MEPAIOT NapaMeTpbl NpopacTaHus, pocta U pasMHOXeHUA ABYX
BWOOB HAa3eMHbIX pacTeHUA. PekoMeHayroTcst ObIcTpopacTywaa peabka MmacnuiHas (Brassica rapa) n oBec
(Avena sativa). CpaBHUBAIOT OTBETHbLIE peaKkLU pacTeEHNIN B UCCneayemMon nouse U/unm cepmnm pasdasneHui
C KOHTPOMBHOW NOYBOWN. ITOT MeTOd MOXHO TaKKe MUCMoNb3oBaTh AN TECTUPOBAHUA XUMUYECKUX coeNHe-
HUW, NCNOMNb3YA pasfMYHbIe KOHLUEeHTpauunM nccrneayemoro selecTtsa B cTaHQapTHOM KOHTPOMbHOW MOYBE.
CemMeHa obounx pacTeHUin ca)katoT B BereTaLuoHHble cocydbl C NOYBOW UMM NOYBEHHBIMW CMECSAMMN U B KOH-
TPONbHbIE BeretayMoHHbIe cocyabl CO CTaHAapPTHOM UM KOHTPONLHOM noYBon. Cocyabl NOMeELLatoT B BereTa-
LMOHHYIO KaMepy C KOHTPONMpyemMoun TemnepaTtypou KU ocBelleHuem. [Ana yBnaXHeHUA UCMONb3YIOT
uTuUneHBIM NoNuB. 'ocne npopacTaHna ceMsaH onpeaendtoT SHePr nNpopacTaHuga 1 NPopeXXUBarT pacTe-
HUAS, OCTABMB ONpeaeneHHoe KoNMYeCcTBO pacTeHnn B cocyae. Hepes ABe Headenn YacTb pacTeHnin cobupatoT
ans onpeaeneHus ux buomaccel. Elwle 4vepes Tpmu-veTbipe Hegenu (ObICTpopacTylwaa Brassica rapa) nnu
NATb-WEeCTb Heaenb (Avena sativa) cobupatoT ocTarnbHble pacTeHUs Ans onpeaeneHnst BTOPUYHbIX KOHEYHbIX
TOUEK, XapaKTepu3yrLlMX WX penpoaykTUBHbIM nNoTeHuuan. Bo Bcex cny4dyaax npoaoBKUTENbHOCTL
TECTUPOBAHUA AOCMKHa ObITb AOCTATOYMHOW ANA onpeaeneHUs KOHEYHbIX TOYEK PasMHOXEHUs (Hanpumep
Konu4yecTBa unu buomacchl LBETOB, CEMSIH U NNCAO0B).

OObIYHO BbICEBAIOT NO AECATb CEMSIH B KaXXAbIN U3 YEeTbIpex BeretauMoHHbIX cocyaoB. lpopexnealoT
00 BOCbMU pacTeHUIN B KaXKAOM cocyae 1 cobupatloT No YeThipe pacTeHUsa Ha 14-1 AeHb U B KOHLE TECTUPOBA-
HUNA. Ecnn B KakoMm-nnbo cocyae npopocno MeHee BOCbMU CEMSH, KONMMUMYECTBO pacTeHUN, cobpaHHbIX Ha 14-1
OeHb, YMEHbLIAT € TeEM, YTODLI OCTaBUTb NO YeThIpe pacTeHUda Ansd nocneaHero cbopa.

OnpegensatoT OTHOCUTENBHOE NoAaBneHne pocTta B HepasbaBeHHOW nccrneayemMmon noyse ans oUeHKU
NPUroaHOCTU NOYBLI ANA BblpallBaHUA pacTeHUA. Kpome Toro, no pesynbtartam cepumn pasdaBneHnin MoryT
ObITb paccyuTaHbl BenninHbl MHOK, MHHK 1 [IK, no kpnBbiM «4o3a—oTBETHaA peakuusa». ITN pacyeThl
HeobxoaMmMbl NPU UCCNegoBaHNN XUMNYECKUX BELLECTB.
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5 MaTtepuanbl

5.1 TecT-pacTeHuUA

[TapannenbHO UCNONb3YIT 04HO 0AHOAOMNBbHOE U 04HO ABYAONbHOE pacTeHume. B kadecTBe 04HOA0 b
HOro pacTeHuUa pekoMeHayetca oBec (Avena safiva), B KadecTBe ABYAOJIbHOIO — pedbka MachundHad
(Brassica rapa).

Mcnonb3oBaHUe ObicTpopacTylen peabkn macnudHon (Brassica rapa CrGC syn. Rbr) pekomeHayeTcs
ONa cokpalleHns BpemMeHn TectupoBaHunal). LiBeTeHne aToro pacteHnsa HauMHaeTca vyepes ABe Hedenu, a
BbIXO4 CeMSH MOXXHO onpeaenuTb NpUMepHo Yepes NaTb Hegenb.

Mo>XHO BbIDpaTh Apyrne pacteHus, Hanpumep, n3 nepedHs, npmeeaeHHoro B MCO 11269-2, unu pacre-
HUA cO crneunanbHBIMU PUINONOTMYECKUMU XapaKkTepUcTukamun, Takme Kak pacteHua C4-tuna (Kykypyasa,
caxapHbl TPOCTHUK, MPOCO), pacTeHUa B CcUMOMO3e C as3oTPUKCUpPYIOLWKMMK BakTepuamm (Hanpumep
Fabaceae) nnn pacteHnsa sKonormieckn Unm 3aKOHOMUYeCcKn sHauyMmble anga gaHHOro permoHa. 9T pacTeHus
OOMKHBI CBODOAHO pacTu B KOHTPONBHOM NOYBE NMPpK AaHHbIX yenoBusix. CneayeT BblibMpaTh TOMBKO Te pacTe-
HUS, KOTOPbIE NepeHOCAT CBOMUCTBA UccneayemMblX NOYB U YCITOBUA TECTUPOBaHUA (B TOM YMCe UX XUMUYEC-
Koe 3arpsasHeHue). Hanpumep, BUAbI pacTeHWUN, YYBCTBUTENbHbLIE K HU3KUM 3HadeHUaM pH, Henbss
MCMONb30BaTh A1 TECTUPOBAHUA NOYUB C HU3KUMKU 3HaYeHUaAMM pH. OBec 1 bbIcTpopacTylaa peabka Mac-
NMYHAaA pacTyT Ha nNecdaHbIX U CYTMUHUCTBIX NoYBax ¢ pasfnnyHoM BNaXHOCTbo U pH B gnanasoHe o1 5,0 o
/,5. He cnegyeT Ucnonb3oBaTh PUTUNBLHBIX NMONMUB ANA pacTeHU, NII0X0 pacTyLWMX Ha BNaXHbIX nodvsax. [1pwn
NCMONb30BaHNA APYrnX pacTeHUn, KpoMe oBca U ObICTpopacTyLlen peabkn MacrnyHon, B otvyeTe 006
NCMbITaHUSAX OOIMKHO BbITb NpuBeaeHo 0DOCHOBaHME UX BbIDOpPA.

5.2 lNouBa u ee xpaHeHUe

5.2.1 Obwune nonoxeHus

B HacTosiWemM ctaHgapTe He NPUBOAUTCHA onucaHnue MeTodoB oTOopa npeacTaBUTESNIbHLIX NPOO NOYBHI
Ha 3arpsiI3HEeHHbIX ydacTkax. CoOoTBETCTRYOLWMA MeToa npobooTbopa onncaH B [4].

[Ona oueHKkn ypoBHA PUTOTOKCUYHOCTU €CTECTBEHHBLIX MOYB C Y4aCcTKOB C pasfMYHbIM 3arpa3HeHuem
MOXHO UCMONb30BaTbh ODMOTECTUPOBAHNE HAa PaCTEHUAX B YCIMOBUAX XPOHUYECKOro 3arpsisaHeHns. OHO Takke
MOXeT NMPUMEHATLCA AN OUEHKW KadecTBa NoYB nocne pemeaunaunn. BeibpaHHble NoYBbl NOCNe pacceBa
OOIMKHblI UMETb, HanpumMmep, pH B gManasoHe, He TOKCUYHOM ONgd TecT-pacTeHun, oT 5,0 go 7,5 ang Brassica
rapa n Avena sativa. ilccnegyemble NoYBbl A0MKHBI ObITb NPOCESAHbI CKBO3b CUTO C KBaAPaTHBIMU OTBEPCTUSA-
MW pasMepom oT 4 40 5 MM ANA yaaneHUs KpynHblX foparMeHTOB U TWaTenbHO nepemMeldaHsl. ['pn Heobxoaun-
MOCTW NoYBa MOXET ObITb Nepen npocenBaHnemM BhiCylLeHa Ha Bo3ayxe 6e3 nogorpera. Bpems xpaHeHuUs
nccneayemslx NOYUB AOMKHO ObITb MUHMMaNbHBIM. PekoMeHayeTca XpaHUTb NoYBbl Npy TemnepaTtype 4 °C B
cocynax, obecnevynBarolnxX MUHUMaNbHLIE NOTEPU NETYYNX 3arpsisHUTENEn N X COpOLIMIO CTEHKAMIK cocyaa.

5.2.2 Uccnepgyemad nouBa

[ns Bcex Ucnonb3yemMbiX NOUYBEHHLIX CMeceun AoMmkHa OblTb M3MepeHa BoaoyaAepKnBarLas crnocob-
HOCTb. KpoMe 3Toro, uccnegyemsble rnoYsbl AOMMKHbI ObITh OXapakTepmnsoBaHbl CneayiowmMmMmm nokasaTtenamm:

- MexaHWU4ecKUn cocTaB (Mecok, CYrmUHOK, MnHa);

- pH;

- 3aCOJIeHHOCTb;

- QpraHu4eckmun yrnepoa;

- cogepxaHune obLlero n BoAopacTBOPUMOro Kanusa, asota U goocgopa.

He cneayet nameHats pH noyvsbl. MamepeHne cogepxaHnsa 3arpasHAaoLWMX BeWwecTB (TaKenble MeTan-

Mbl, YrNeBoaopodbl, NecTuLuuabl, B3pbiBYaThlie BELLECTBA, NONIMXNopnupoBaHHble budeHnnbl 1 ap.) Heobasa-
TenbHO.

Heobxoagnmo npoBepUTb, BCacCbIiBaeT MU noudsa BoAdy uvepe3 PpUTUNL € AOCTATOYMHOW CKOPOCTbIO
(CM. 5.4). BO3MOXHO nposBieHne BoA0OTTalnkMearoLWwmUX CBOUCTB UK NMIIOXOU NepeHOoC Brar B CUINbHO necya-
HbIX MOYBax, B NMo4Bax, 3arpasHeHHbIX yrnesogopogamu, UM B NoYBax C BbICOKUM coaepXaHWUeM [TnHbI,
KOTOPbIE MPOABNSAT TEHAEHLMIO K CKaTUI0, daXKe eCliM OHN UMEeOT BbICOKYHO BOAOYAEPXKMBAOLLYHIO CMOCOD-
HOCTb (ONpeaeneHHyo Nocne NorpyXXeHus rnodsel B Boay). Ana odbecneveHUs padboTel CUCTEMbI YBNAXKHEHUS

1) Habopbl cemsiH n BouicTpopacTywmx pactenHui noctaesnset komnanus Carolina Biological Supply (Birlington, NC,
USA). Ota nHdopmaums npegoctaBnsieTcsa ans yaodbcrea nonb3oBaTenen HacToSAWEro ctaHaapTa v He 03HavaeT noaaep-

XKKY AaHHOro npoaykra ¢o ctopoHbl MCO. MoxHO ncnonb3oBaTh Ntobble 3KBUBANEHTHbIE MPOAYKTbI, €CNK OHU NPUBOANAT K
TaKNUM Xe pesynbraTam.

4
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criegyeT NpoBeCTU NpeaBapUTerbHbIE UCTIbITAHUA BCEX BbIOPAHHLIX MOYB B ABYX NOBTOPHOCTSIX C TEM, YTOOLI
onpeaennTb, AocTaToueH Nt PUTUMbHBIW NONUB NN HEODXOANM PYYHOW MOMNMB.

[TpumedaHun e— BHacTosWwee BpeMs HET BO3MOXHOCTU MPUBECTU NpeaernbHble 3HaveHnst pH ans gpyrmx pac-
TEHUN, KPOME PEAbKM MACNNYHOW M OBCA. ITO NpeaMeT AanbHENLLMX NCCNEA0BAHNN HA DOMbLLIOM KONMUYECTBE PACTEHUN B
YCITOBUAX XPOHNYECKOIO 3arpsisHEHUA Ha pasnnyHbIX noYBax. Kpome Toro, 4onyctumMble npeaernsl U3AMeHEHNN MEXaHNYeC-
KOro cocTaBa, 3aCONeHHOCTU UK APYIMX CBOUCTB MOYB TAKXE HE MOTyT BbITb NPUBEAEHbI ANA Pa3NIUYHbIX TUMOB PACTEHUN.

5.2.3 KoHTponbHada no4Ba

B KauyecTBe KOHTPONBHOMO cybcTpata MOXHO MCNONbL30BaTbh MCKYCCTBEHHO NPUroTOBMNEHHLIE, pede-
PEHTHbLIE UM CTaHAapPTHLIE NMOYBLl. ECNK MOXHO O0TOBpaTh pedepeHTHbIE NPOOLI NOYUBLI C HE3arPA3HEHHbIX
YUaCTKOB BOMMU3U 3arpsi3HEHHOW TEPPUTOPUN, OHU OOIMKHBI ObITb MOAroTOBMNEHbI N NPpoaHaNU3NPOBaHbI Tak
Xe, Kak 1 uccrnegyemeole noYsbl. Kpome 1oro, AomkeH ObITh NpoBeaeH aHanns pedpepeHTHbIX NOYB Ha NPUCYT-
CTBUE BO3MOXHbIX 3arpsi3HACLLMX BelwecTB. Ecnn HeNnb3s UCKNIOYNTL 3arpsisaHeHne TOKCUYHBbIMIA BELLLeCTBa-
MW UNN HeOObIYHBLIE CBOUCTBA, NpeanoyTuTensHee NCNoNb3oBaTh CTaHAAPTHbIE KOHTPOMbHLIE MOYBHI.

B kavyecTBe cTaHOapTHbLIX NOYB AOIMKHBI UCMOMb30BaTbLCA NPUPOAHBLIE UM MCKYCCTBEHHO NMPUroTOBIEH-
Hble MOYBbI, CBODOAHLIE OT 3arpsA3HALIMX BELWeCcTB KU codepXawme mMmano nutaTtenbHbiX BewecTs. [pu
MCNONbL30BaHNMN NPUPOAHLIX NOYB coaepXaHMe OpraHNYecKoro BeWwecTBa B HUX He AOMMKHO npeBbliwaTth 9 %.
CoaepxaHue Menkux vacTtuy, (pasmepom He bonee 20 MKM) He aomkHO npeBbiwaTth 20 %.

MOXXHO TakXke UCNONb30BaTb MCKYCCTBEHHO NPUrOTOBMNEHHYIO NOYBY, HE3AaBMCUMO OT BLICOKOIO CoAep-
XaHUsa opraHnyeckoro Belwectsa, B cooTeBeTcTBUMU € [9] MW CO 11268-2. OgHako pasnuymna mexay cogepa-
HAEM OpraHMU4YeCcKoro BellecTBa B UCCMeAyeMbIX U KOHTPOMbHLIX novBax AO0MKHblI OblITb MUHUMAaNbHLIMM.
NcKyCCTBEHHO NMPUroToBMeHHad noYBa COCTOUT U3 crneayroWwmx KOMMOHEHTOB (B NMpoLeHTax OT MacChl CyXoro
BelllecTBa):

- 10 % cgrarHoBoro Topdga [BO3ayLLHO-CYXOUN N TOHKO pasmMorioThin (2 £ 1) Mm];

- 20 % xaonuHOBOW rMUHbI (Nydlle, ecnn cogepkaHne kaonuHuta npesbliwaeT 30 %);

- nNpumepHo 69 % (B 3aBUCUMOCTU OT Heobxoammoro konuyectsa CaCO4) BO3AYLUHO-CYXOro MPOMBbILLI-
NEHHOrO KBapLeBOro necka (NnpenmMyLecTBeHHO TOHKOANCNEPCHBIN NecokK, bonee 50 % KOTOPOro UMEKoT pas-
Mepbl 0,05—0,2 mm).

Heobxoaumo gobasutb npumepHo 0,3 %—1,0 % kapboHaTta kanbuma (ToHkoaucnepcHbln CaCOq
4. a. a.) ana goctuxkeHus pH 6,0 £ 0,5. Heobxoanmoe KonmyecTBO KapboHaTa Kanbums MOXKET MEHATLCH B
3aBUCMMOCTW OT CBOMUCTB KOHKPETHOW cMecKn (rnaBHbIM obpa3oM, Topda) U AOIMKHO ObITh onpeageneHo no
pe3ynbTartam npeaBaputensHoro namepeHus pH B cybnpobdax (4actax npobbl, CBOUCTBA KOTOPLIX UAEHTUYHbI
CBOWUCTBaM Lenon npobbl) HenocpeACTBEHHO nepea UCNbITaHUEM.

MCKyCCTBEHHO NMPUroTOBNEHHadA NoYBa roTOBUTCSA TWATeNbHBIM NepemMellMBaHNEM CYXUX KOMMOHEH-
TOB, NMepevYncneHHbiX Bbllle, B BOMbLWIOM NabopaTopHOM MUKCeEpe NPUMEPHO 3a Heaento A0 npoBedeHUS
MCNbITaHUN.

CMellaHHas UICKYCCTBEHHO NPUroTOBRMEHHas NoYBa A0/KHA BblAePXKMBATLCS NMPUY KOMHaATHOW TeMnepa-
Type He MeHee ABYX AHeN ANnd YCTaHOBIEeHUs1 KUCNOTHOro pasHoBecus. Ana onpeaeneHna pH n makcumans-
HOW BoAOYAEPXUBAKOWEN CNOCODHOCTU CYXYHO WCKYCCTBEHHO TMPUIOTOBMEHHYHO MOYBY VYBMAXHAKT 3a
OQWH-ABAa OHA A0 Havana ucnelTaHu AobdaBneHnemMm AoCcTaTovYHOro KonnyecTsa A€ MOHN3NPOBAHHOW BOAbI A0
OOCTMXKEHUSI NPUMEPHO MONOBUHBI TpebyeMon KoHeYHOoN BRaXXHOCTU B 40 % — 60 % nonHon BNaroeMKocTy
(uTo cooTBeTCcTBYET (50 = 10) % BNaXKHOCTU B pacyeTe Ha cyxoe BellecTBo). [pn nsmepeHnmn pH nousa cme-
wueaetca 1 monb/am3 KCl B cooTHoLweHUn 1:5 (B cooTBETCTBUMU ¢ npunoxeHnem B k MCO 11268-2:1998).
Ecnun namepeHHoe 3HadeHne pH HaxoauTca 3a npegenamMmy TpedbyemMmoro guanasoHa, 4o0aBnsoT AONOMHU-
TenbHoe konundectso CaCO4 Unn rotToBAT HOBYHO NopLnto no4yBkl. [NapannenbHo ¢ onpegeneHmnem pH onpe-
OensaT MakcMMansHyio BOAOYOAEPKUBAKOLL YO CMOCOOHOCTb UCKYCCTBEHHO NPUrOTOBNEHHOW MOYBHI.

3aTteM UCKYCCTBEHHO MPUIroTOBMEHHYIO MOYBY AENSAT HA NOPLUMA, YACTIO KOTOPLIX PaBHO KOMUYECTBY
BAPUAHTOB C Pa3fUYHbLIMUA KOHLEHTPaAUUSIMU 3arpa3HsioLLEero BeWecTBa N KOHTPObHLIX Npob, ncnonbaye-
MbIX NpKU UCNbITaHUAX. Heobxoanmo nsberatb ncnapeHns Uccrnegyemoro cyoctparta 4o Havana UcnbiTaHUS.
KoHeuHas BNaXXHOCTh AocTuraetcsa AobasneHmem BoAbl BMECTE UMN NapannenbHo ¢ aobasneHnem ncecneay-
eMoro BellecTBa. BnaXXHOCTb B Ha4varne 1 KoHLEe UCnbiTaHUS onpeaenstoT BbiCYyLUMBAHUEM MarbiX MOpLUiA
nouyBbl Npn Temnepartype 105 °C B Te4eHne HOYU U NOBTOPHBIM B3BELLINBaAHNEM.

Ecnu KoHTpoNbHAagA no4vsa cogepXXmnT bonblLle NMTaTenbHbIX BEWECTB, YEM Uccriegyemas rno4vsa, Ha Kpu-
BbIX «J03a—O0TBETHasA peakLmsa» MOXET NPOABUTbLCH YrHeTEeHMe pocTa pacTeHnn. PekoMmeHayeTca Mcnonb3o-
BaTb KOHTPOMbHbIE NMOYBbLI C HU3KUM coaepXaHWMeM nuTaTenbHbIX BelwlecTB Unu AobaBnaTb NUTaTesbHbIE
BellleCcTBa B UCcreayemMyto rno4By, YTobbl n3bekaTb Nony4eHns NoXXHOMONOXUTENTbHBIX Pe3yIibTaToB.
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[obaBneHne nuTaTtenbHbIX BEWECTB MOXET YMEHbLLUNTb PasHULYy MeXay KOHTPOMBHOU N UCMLITYEMOW
no4ysoun. Bo3aMOXHbI U Apyrue HexXenaTtelbHble pesynbTaThl:

- 3amMensieHne cospeBaHna pacTeHUn;

- YCUNEHHBbIN BeretaTuBHLIA POCT (DonblUe, YeEM HY)KHO ANA BeretauuoHHbIX COCYAOB);

- HebnaronpusaTHOE BO3OAEUCTBUE HA TECT-pACTEHUSA, eCn Uccreayemas rnoYBa yxe coaepXut 60onb-
LLIOe KONMNYECTBO NUTaTeNlbHbIX BELWECTB UM CONeun.

[1o4BLI, UICNONb3yeMble ONA TECTUPOBAHUA XPOHUYECKOU PUTOTOKCUYHOCTU, HEe AOJTKHbI CTEPUNN30-
BaTbCA.

[ns nony4veHusa cepuii pasbaBneHnn uccnegyemyto rnoYBy TWaTeNbHO NepeMeLlnBatoT ¢ peepeHTHOW
NN CTaHOAPTHOW KOHTPOMNBLHOM NMOYBOU (BPYYHYIO UK NPKY NOMOLLM pyYHOro Mukcepa). [ OMOreHHOCTb CMeCcH
NPOBEPSAOT BU3YyalbHO.

5.3 PedrepeHTHOE BellecTBO

[TapannenbHble UCMbITaHUA pedepeHTHOro BellecTBa MOTryT NoATBepAUTb eanHoobpasne yCrnoBun
NCMbITAHUA N YYBCTBUTENLHOCTb pacTeHUN-UHAMKATOPOB. Ans 3Toro pedpepeHTHOE BelecTBO 400aBNSOT K
KOHTPONbHOW NMo4Be (NONOXUTENbHLIA KOHTPOMNL). PekoMeHaoBaHbl cneayiolue BewecTBa: cynbdaT LKNH-
Ka [6], bopHasa kucnota unu Tpmuxnopauetat HaTpua no NCO 11269-2. Beibop nogxoaawero pegpepeHTHoro
BelllecTBa byaeT npeaMeTom nocreayoLlero TeCTUPOBaHUA U NMPOBEPKM.

6 Annapartypa

B aononHeHune K obblvHOMY NabdbopaTopHOMY 0O0pyaAOBaHUIO NPUMEHSIOT cneayrollee obopyaoBaHue.

6.1 PUTOTPOH, Kamepa Ang npopacTtaHnuga UK Tennuua, No3BoNdLWwas nogaepXmearb HeobxoanMmble
YCINOBUA.

6.2 Becbl ¢c TouHOCTBIO = 0,1 M.

6.3 Becbl ansa 6onbwinx rpysoB maccon go 10 kr anst npuroToBNeHms NOYBEHHbBIX CMECEN.

6.4 CuUTO C KBagpaTHbIMUA OTBEPCTUAMU 4—5 MM.

6.5 UcnbiTaTenbHble cocyabl

YcnewHo ncnonb3oBannuck NNacTukoBble cocyabl, BMelwatowme okono 400 r noyskl NpyY NOBEPXHOCTA
nousbl 73,5 cm? [1]1). Cocyabl cHabxeHbl PUTUNAMU U3 cTeknoBonokHa. OaHako PUTUNN He UCMOMb3YIOT,
ecnu npegBapuTtenbHble UCNbITaHUA NMoKasanu, YTo uccnegyemas nodsa He rnornowaet sogy vepes putunu.
Putnnn anuHon (10 £2) MM BCTaBNAKT B OTBepCTUA (AMaMeTPOM MeHblle, YyeM anameTp putung Ha
1—2 MM). PUTUNK NOrpyXKarT B NOYBY He rMybxke yemM Ha 1 cM, YTODLI n3bexaTb U3NULLHETo YBIaXXHEHUS
HUXKHUX cnoeB nouBbl. OgHako bonee ANMMHHBbIE PUTUMN MOTYT YNYYLUUTL YBNAXHEHME MoYB C HU3KOWU BOOO-
ornowarmLen cnocobHOCTLIO.

[Tpn BHeCeHUN yaobpeHUNn B UCCNEOYEMYHO U KOHTPOSbHYIO MOYBLI pasMep COCYAOB U KONMMYECTBO
nccneayemoro cybcrtparta aoimkHbel ObiTh yBenuMYeHbl Ana obecneveHnst HOpManbHOro pocta pacTeHUn.

[JomKkHbI ObITb YMTEHBI crneaylowmne OCHOBHbIE TpeboBaHUS:

- (DUTUIb U3 CTEKNOBOJIOKHA BCTaBNAKOT Yepes AHO cocyada. PUTUnu gocturatoT pesepByapa ¢ BoACU U
obecne4ynBaloT cCHabXXeHne BOAOW B TeYeHne UcnbiTaHus. [NoatoMy Heobxogumo npoaenaTb OTBEPCTUE ANS
putnns. NpombllUNeHHbIE BereTalUUoHHbIE cocyabl 0ObIMHO UMEOT bonee 0AHOro OTBEPCTUSA, YTO NPUBOAONT K
obpaTHOMY NMOTOKY BoAbl. KpoMe Toro, KoOpHM MOTryT NnpopacTaTth CKBO3b OTBEPCTUSI U YXOAUTb OT MOYBEHHBLIX
3arpasHeHn. PocT kopHen Yepes AONONHUTENbHbIE OTBEPCTUS MOXKHO NPeAoTBPaTUTb, UCNONb3ys PUNBTPO-
BanbHbIA AUCK. ECNN cocyabl YBNAXKHAOT BPYYHYHo, 6e3 NCNonb3oBaHUA GUTUNEN, TO HA AHE 3TUX COCYAOB He
OOIHKHO ObITb OTBEPCTUN;

- OUTUNM AOMKHBI ObITb 4OCTATOYHOrO pasmMepa ans obecneyeHMs NonmBa B Te4eHUe BCEro nepmnoaa
NHKYBaunn. Hebonblue pUTUNN AUMamMeTpoOM B HECKOMbKO MUNNMMETPOB, A0CTaTOUYHbIe ANS YBNAXHEHUA B
Havane UCNbITaHUA, MOTYT Yepe3 HEeCKOJIbKO Hederb 3aCopUTbCAa YacTuLaMu NMoYBbl MU KOPHAMUK UINN NOTe-
DATb KOHTAKT CO CXKMMatoLEeNCs NOYBOW;

1) Mopgxoaswummy BereTauMoHHbLIMU COCYAaMM SBIMAIOTCS MONMCTUPONOBbLIE cTakaHbl (Bbicota — 10 cM, nnowaab
HUXXHErO NonepeYHoro cevenus (aHa) — 4,5 cm x 7 cM 1 nnowaab BEPXHEro nNonepeyHoro ceveHns — 7 cm x 10,5 cm), Ha-

npumep, bennannact Ne 507, Bellaplast, 9450 Altstatten, Switzerland). 3ta nndopmaumns npegocrTaBnsaeTcs ansa yaoberea
NoNb30oBaTeNnen HaCToOALWEro ctaHgapTa U He 03HavaeT nogaepXKy gaHHoro npogykra co ctopoHbel MCO. MoxHO ncnonb-
30BaTh Mtobble 3KBMBAlIEHTHbLIE NMPOAYKTbI, €CIN OHU NPUBOAAT K TAKUM XKe pe3yrnbTaTam.
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- pasMepbl COCYaA0B AOMMKHbI ObITh 4OCTAaTOUYHBLIMUK AN POCTA BOCbMU pacTeHnn B TedveHne 14 aHein u
OCTaBLUUXCA YeTblpex pacTeHUn eule B TedeHne 4—6 Hegenb (pucyHok 1). Npn ncnonbsoBaHnMM cocyaoB
MEHbLUNX MO pasMepy KONMMYeCTBO pacTeHUU B Cocyae A0MKHO ObITb YMEHbLUEHO, a KONIMYEeCTBO COCYA0B YBe-
NTUYEHO;

- MPU NCMOSIb3OBaHUN NMPO3paYHbIX COCYA0B B HUX BCTABMNAT HEMpo3payvHble rmnb3bl (eCnn cocyabl He
CTOAT BMJIOTHYHO APYT K APYryY).
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PucyHok 1 — l[Npumep ncneitatenbHOro cocyga ¢ PUTUNEmM U3 CTEKNOBOSIOKHA

7 MeToAabl

7.1 TlnaH akcnepuMeHTa

MpuMeHMocTb dUTUNENn ANg NoNnBa UCMbITaTeNbHbIX COCYAOB A0MKHA ObITb OLeHeHa B npeaBapu-
TeNbHOM UcnbITaHMK. [1Na onpeaeneHnsa ananasoHa onTUMarnbHbIX KOHLEHTPaL WM cneayeT Takke NpoBecTy
npobHoe TecTupoBaHme. Kaxxgoe okoH4YaTeNnbHOE UCNbITaHME BKITIOYAET CepUto MoYBEHHbIX cMecel (BapuaH-

TOB). KaXkgbl BapuaHT NpoBOOUTCA B YeTbIpeX NMOBTOPHOCTAX, T. €. UCMONb3YHOT YeThblipe UCMbITaTelbHbIX
cocyda C TecT-pacTeHUamMm (CMm. 7.5).

7.2 lNoaroTtoBKa K UCMNbITAHUIO

Ona kaxxaon nodsbl (T. €. ANA UccneayemMon noYBbl, cepun pasdaBneHnn nccneayemMmon novBbl KOH-
TPOMBLHOM MOYBOW, KOHTPONBHOW MOYBLI U, NPU HaNM4nn, pedpepeHTHOW NOYBLI) FOTOBAT MO ABa cocyda C
putnnamn. lNocne sanonHeHMa NpocedaHHOW nodusoun U/unm ee cmecamu (npumepHo 400 r) cocyabl ycTaHaB-
NUBaloT Hag pes3epByapamMmun ¢ Bogon. Boga gomkHa AOCTUNHYTh NMOBEPXHOCTU NOYBLI Yepes3 (PUTUMKA B Tede-
Hne 24 4. B 3TOM cnydyae MOXHO OXuaaTb, UTO Nouvsa OydeT yCnewHO YBNaXHATbCA depe3 UTUNN.
B npoTUBHOM cnyvae Boay cneayeT Aob6aBNATb BPYYHYHO HA NOBEPXHOCTb NOYBLI A0 BNAXHOM0 COCTOAHUSA (HO
He CUNbHOIo HaMoKaHuaA). Bo MHOIMX criydasx nocrie Takoro nepsoHavanbHOro pyyHoro yernaXXHeHUsa MOXKHO

Mcnonb3oBaTb PUTUNBHBIM NONUMB. MHOrga nouBbl NPUXOAUTCA YBIMAXHATHE BPYYHYIO B TeyeHue BCero
MCNBITAHUA.

7.3 lNpepBapuTtenbHoe UCcNbITaHue (onpeaeneHne agnana3soHa)

[1lpn onpegeneHUN TOKCUYHOCTU XUMKUYECKNX BeLeCTB, BHECEHHBIX B NMOYBY, NpoBedeHNe npeaBaput-
TeNbHOro UcnbiTaHUa (Ang onpegeneHus auManasoHa AeUCTBYIOLWUX KOHUEHTpauun) obsizatensHo. [lpu
nccnegoBaHUM 3arpsa3HeHHbIX MoYB XXenaTernbHO NPOBECTU NpeaBapUTebHOe UCNbITAaHWE ANg onpeaeneHns
aunanasoHa COOTHOLUEHUUA KOMMOHEHTOB CMecKn, BIUAKLWNX Ha POCT TecT-pacTteHun. ccnegyemyro noysy
CMeLUnBaloT ¢ pedpepeHTHOU N CTaHAapTHOWU KOHTPOMNBLHOM NOYBOU, UCNOMb3YA COOTBETCTBYICLLMA MeToA.
PekomMmeHayeTca ncnonb3oBatbk cMecu, cogepxawme 0 %, 12 %, 5 %, 25 %, 50 % n 100 % uccnegyemoin
nouyskl. [peaBaputensHoe UCNbITAHME MOXET DbITh ropasao Kopode, YeM UCTIbITAHUE B YCIOBUAX XPOHUYEC-
KOroc BO34eNCTBUSA 3arpsA3HALWNX BELWECTB, M AOITKHO BbINOMHATLCA B cooTBEeTCTBUU ¢ MCO 11269-2. Ecnin

v



[OCT P UCO 22030—2009

TOKCUYHBIA 3dekT 3ameTeH nocne npopacTaHusa, WUCMNbITAHUE MOXHO TNpeKkpaTUTb A0 OKOHYaHUS
[BYXHeAenbLHOoro nepuoaa.

7.4 OKoOHYaTenbHOEe UcnbiTaHue

[OTOBAT HE MeHee NATW NMOYBEHHbLIX CMECceln U KOHLEeHTpaLUMA nccnegyemMoro XMMmM4ecKoro BeLlecT-
Ba. 3aTeM, OCHOBbLIBAAChb Ha pesynbTaTax npeaBapuTenibHOro UCMbITaHUA, TOTOBAT CEPUD CMEeCe UM KOH-
LeHTpauuA, yBenMYMBAaOLWUXCA B FeOMETPUYECcKON nporpeccum ¢ koddduuueHTom He bonee 2, unn
MCMONb3YHOT CEPUID MOYBEHHBIX CMECeN, NpBeAeHHYo Bbile. [1oaroToBKY NPpoBoAAT AN NpOBeAeHUS 3KCne-
DUMEHTOB B YeTbIpeXKpaTHOW NOBTOPHOCTU AN KaXKJoro BapmnaHTa.

Ecnn npeaBaputenbHoe UCNbITaHNE HEe BbIABUNO TOKCUYHOIMO BO3AEWUCTBUS, MOXHO OrpaHUYnTbCS
ACTMbITAaHWEM Ha npegernbHoe cogepkaHne. B 3Tom cnydyae UCnonb3yoT TOMbKO UccneayemMyto no4vsy bes pas-
baBneHna UNn ofHYy KOHLEHTpaLUKo UCCiegyeMoro BelecTBa WU KOHTPOSIbHYH MOYBY, KaXKAYH U3 HUX He
MeHee YeM B YeTbipeXx NOBTOPHOCTSAX.

7.5 TlogroToBka cocynoB

Ecnun no4Bbl MNK NOYBEHHBIE CMECU XPaHUIUCL Kakoe-TO BPEMSI, OHU AOKHbI ObITb CHOBA Nepemella-
Hbl HENocpeacTBEHHO nepen nucnonsbsosaHnem. Cocyabl (€ pUTUNAMNU UK 63 HUX) 3aNOSTHAOT NMNOYBEHHBLIMA
CMECAMN O0 YPOBHS, MPUMEPHO Ha 1 CM HUXKe BepXHero Kpasi. Bce cocyabl BapuaHTa OOMMKHBI cogepkaTh
paBHble 0ObeMbl NoYBLl. BONLWKMHCTBO NMoYB Oonee yaodHbl B obpalleHUNn B CyXOM COCTOAHUU. BnaxHble
MoYBbl UMEOT Donee BbICOKYIO MMOTHOCTL. KpomMe TOoro, BraXHble cemMeHa npununareT K nuHueTy. Noastomy
MOXeT NoOHaaobUTLCA NOACYLUUTE NOYBLI HA BO3AYyXe nepen 3anonHeHnem cocyaos. Heobxoanmo 3HaTh dhak-
TUYECKYIO BNAXKHOCTb KaXKA0M CMecK AN TOoro, YTobbl paccuntaTh KONMUYECTBO BOAbI, KOTOPOE HEOOX0ANMO
nobaBuUTbL ANA HaYalbHOMO YBRaXXHEeHUS.

[TouBa He goMmkHa ObITb CNULWIKOM ynnoTHeHa. OgHako ecnuy CTPYKTypa nouBbl dOyaeT CULLKOM PbIXITON
MM HepaBHOMEPHON, MOXHO NMPOU3BECTU ee ycaaKy, bpocad cocyabl C BbICOThl He Bonee 5 CM Ha TBepAyio
MOBEPXHOCTb.

7.6 NoaroToBka ceMsH

Cpasy nocne 3anonHeHUd cOCydoB MOYBOU BbICaXMBAKOT AeCATb OAMHAKOBBLIX HenpoTpaBeHHbIX
CEMSIH BblOpaHHbLIX pacTeHnin. Ecnun ncnonb3syemsble cocyabl OTNIMYAaOTCH OT PEKOMEHAO0BAHHBLIX NO 7.5, KOMn-
YEeCTBO CEMSH MOXET OblTb MU3MEeHEeHO A1 obecnedyeHns 3KBMUBANEHTHbIX 0O BbEeMOB 1 Nnowaaen NoYsbl 41
KaXkaoro pacteHust. [oToBAT NyHKWU rmybuHon ot 5 mm ao 10 mm ana Brassica rapa n ot 10 go 15 mm ans
Avena sativa, KnagyT No OQHOMY CEMEHUN B Ka)XAYo NyHKY U TWaTeNbHO 3apaBHMBAOT noyBy. MOXHO Takke
B3SITb CEMEHAa KOHYMKaMW NUHLUETAa 1 3aroXnTb UX B NOYUBY HEMOCPEACTBEHHO Ha Tpebyemyo rnmyoduHy.

CemMeHa oBca MOXHO oTbupaTtb no macce. OTOPOCUB CMULLKOM TSKenble U CIIULWLKOM Nerkne cemMeHa,
nony4varT AocTaTouHO HebonbLouW pa3bpoc no macce. CeMeHa Brassica rapa cnuwKkom Mmansl Anst otbopa no
Macce. HeT AaHHBIX O pa3HOM pPa3BUTUN CEMSIH, pasnMYaloWMXCA Mo LUBeTY, KOTOPLIX yKa3biBaeT Ha pasHyo
cTeneHb 3penoctn. CemeHa, pasnuyatolmecs no popme, cneayet otbpocnTb. ECNK ncnonb3yoTca apyrue
TeCT-pacTeHUNA, MOTYT UCMOMb30BaTLCS APYrme Kputepum otbopa cemMsiH.

7.7 YcnoBusA BblpallMBaHUA

TemMmnepartypa, BNaXHOCTb U OCBeLEHNEe AOMKHbI OblITb HOPMAanbHBIMKA ANA pocTa TecT-pacTeHUn.
McnbeiTaHKMa MoryT NpoBoANTLCA B PUTOTPOHE, KaMepe ANnd npopacTaHusa Unu tennuue. B Tennuuax B A0MNoOI-
HeHWe K AHEeBHOMY CBeTY MOXXHO UCMNONb30oBaTh PIyopecUeHTHbIe, rasopaspsagHble, ranoreHoBble U BbICOKO-
YACTOTHbIE PTYTHLIE U HATpUeBLIE Namnbl. CneayeTt BblOUMpaTh NMamnbl, AIrOTOBMEHHbIE CrneunanbHO Ans
BblpallmBaHug pacteHn. OHM AOMKHbI ObITh 4OCTAaTOYHO MOLLHBIMWU AN YCTAHOBKN HE HXKE 1 M Haa NoBEpX-
HOCTbHO MOYBLI, YTODLI MOXKHO DBLINO yXaXMBaTb 3a pacTeHUAMU (NepecTaBsiTb COCYabl, YBMNAXHATL NOYBY,
ONbINATL PacTeHUst) N n3dbexartb HepaBHOMEPHOro Harpesa. Kpome Toro, ypoBeHb OCBELLEHNUA A0ITKEH ObITh
OAWHaKOBbLIM Ha BceuW nnowiagn nccrieayemMou rnoyshbl.

[ona Avena safiva n Brassica rapa 16-4acoBOM CBeTOBOW AOeHb MNPU WMHTEHCUMBHOCTW CBeTa
(13000 £+ 2000) ntoKkc AoKeH 3aKkaH4YMBaTbCH BOCEMbIO YacaMM TEMHOTHI.

[na aTux pacteHun nogxoanTt Temnepartypa (23 £ 3) °C. OaHako npy HopManbHOM NpopacTaHU 1 pas-
BUTUW pacTeHU AonycTum bonee Wnpoknuin gmanasoH konebaHus TemnepaTypbl.

[Tpn nCcnbITaHNM 3arpsA3HEHHbLIX NOYB 0becneYnBaloT AOCTaTOHHYO BEHTUNALMIO ANA NpeaoTBpalleHns
nepeKkpecTHOro 3arpsa3HeHns pasHblX BApUaHTOB NeTYYMMU TOKCUKaAHTaMMN.

7.8 Hayano ucnbiTaHUA

Cpasy nocne BHeCEHUA CeMsIH NOYBY YBNAXHAOT crneayrowmm odbpasom. oBOAAT BNAXXHOCTb B KAXKAOM
cocyae ago 80 % nonHou BnaroeMKocTu ans Avena sativa n go 60 % ana Brassica rapa no NCO 11269-2, C
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y4eTOM MaccChl COCY0OB, MaccChl MOYBLI U €€ UCXOOHOW BNaXHOCTU. CneayeTt y4nTbiBaTb BNAarceMKOCTb KOH-
TPONbHOW NOYBLI N UccrneayemMon NouBeHHON cMmecn. OCTOPOXKHO BPLI3raloT UMM HaNMMBAaKT AeMUHEParnnao-
BaHHYHO BOAY Ha MOBEPXHOCTb MOYBbLI A0 AOCTWKEHUSI pacueTHON Macchl. TOT METO MOXXHO UCMNOSb30BaTh
ansa cocyaoB ¢ pUTUNSMM U Be3 HUX.

[Tocne yBna)XHeHMS NoYBLI COCYAbl YCTaHABNUBAIOT Ha pe3epByapamMmum ¢ Bogon. C BoAOWN JOIMKHbBI KOH-
TakTUpoBaTb TONbKC utunu. OAuH U TOT XKe pe3epByap ¢ BOAOW MOXKHO UCMOMNb30BaTh TOMNLKO A1 COCYA0B
oaHoro BapuaHTa. Ob6beM BoAbl B pe3epByapax AOMMKeH ObiTb OrpaHUYeHHbIM (Hanpumep MeHee
0,5 am3/cocyn), NOCKOMbKY BO3MOXHO BbIMbIBaHNE XUMUYECKUX COEAMHEHWA U nUTaTeflbHbIX BELecTB B
pe3epByaphl.

OTaenbHble cocyabl UMK rPYNMNbl COCYAORB NO BapuaHTaM AOIMKHbI pa3MeLLaTbCsl B 30HE MHKyDaL M Ccry-
YyanHbIM 0Opa3oM.

7.9 Y¥Xop 3a pacTeHUsAMU B Xoge UCNbITAHUN

7.9.1 Konu4yecTBO pacTeHUN N npopexuBaHue

C y4eTOM BO3MOXHOIO Halnuyunsl HenpopacTalwlmMxX ceMsaH B KaXabl COCy BbiCaXmBatoT OonblUee
KONUYEeCTBO ceMdaH (ODBLIMHO AecsiTb), YeM Heobxoaumo Ansl NPOBEPKU CKOPOCTU pocTa U nocneayroLlmx
KOHEYHbLIX TOYeK penpodyKTUBHOIO noTeHuunana. Beckope nocne nosaBneHUA BCcxodoB (ANA Avena sativa v
Brassica rapa — 4vepe3 ceMb AHeW nocne nocagky) KoNMUYeCcTBO pacTeHUU ACMKHO OblTb YMEeHbLIeHO A0
BOCbMW B K2XKOAOM cocyae. YOansatoT pacTeHna cnyvyanHsiM obpa3omM 1 oCcTaBLUMECS pacTeEHUA pacnpeaenstor
paBHOMepPHO. BaXkHo, 4TOOBLI NMOTHOCTL PacTEHUN B UCNbITAaTENbHOM COCyAe HE orpaHmnimMBana HopManbHbIN
POCT pacTeHUn. PekoMmeHayeTcsa bpaTb BOCEMb PAaCTEHUN B KaXXKA0OM cocyae, ecnii UICNonb3yoT Avena sativa
Brassica rapa B Ka4ecCTBe TecT-pacTeHUn U cocyabl, onucaHHble Bhilwe. [1pn NCNonb3oBaHUM APYrMx pacTe-
HAW 1 COCYOOB KONMMYECTBO pacTeHUA AOIHKHO ObITb YyTOUHEHO. UTOOLI yaanuTb pacTeHunsl, X BblAepruBatoT
M cpes3aloT, ecn NoYBa OYeHb NUNKaa UM pacteHus pacTyT CNUWKOM rycTto. ocne cpesaHna pacTteHUi
OBCa MOXET BbIpacTu BTOPUYHBIA NODEr, KOTOPLIA ONATb CPE3atoT Yepes HEKOTOPOE BPEMS.

Ecnn konuyecTBo nccneayemMoro cybcrparta M Mecto B TENNMUUE HE OrpaHUYEHO, pacTeHUNA, KOTopble
OOITKHBI ObITb cobpaHbl Ha 14-1 AeHb, MOTYT BbipalUMBaTLCA B OTAENbHbBIX Cocyaax.

7.9.2 YBnaxHeHue

Pe3epByapbl AN NonNMBa 3anofiHAT AeMUHepannioBaHHOW Bogon. CnegyeTt KOHTPONMPOBAaTL MoA-
aepxaHue TpebyemMoro ypoBHS BNaXXHOCTWU. NS 3TOro perynsapHo NpoBEPSItOT, BU3yallbHO UMW OCTOPOXKHO
OoTparMeasiCb 40 NOBEPXHOCTU MOYBLI, YBNa)XHEHa N NOBEepPXHOCTL. ECNK HeT, cocyabl BHOBL B3BELUMBAIOT U
nobaBnsawT HeobXxoanumMoe KonnMuecTso Boabl. ECn UTUNBHBLIA NONMNMB HESMMEKTUBEH, PETYNSIPHO N OCTO-
POXHO MOMUBAIOT UMK OMNPLICKUBAOT NOBEPXHOCTb NOYBLI HECOXOAUMMBIM 0OBEMOM BOAbI.

Ecnn putrnn He NCNONb3YIOTCA, BNAaXXHOCTb NMOYBLI ClieayeT perynmpoBaTh, Kak onnucaHo B 7.2. Macca
TeCcT-pacTeHU Mana no cpaBHEHUIO C MacCcoUW NOYBLI B TeYeHUe NepBbIX ABYX Hedelb, a eCln pacTeHUst ocTa-
IOTCA ManeHbKUMWU, TO — M1 NO3XKe. Ecnun pacTeHus pacTtyT OLICTPO Ha NoYBe ¢ OONbLLUKMM cogepKaHUeM NUTa-
TeNbHbLIX BELWECTB, UX Macca BMIMAET Ha pac4yeT BNaXXHOCTM NOUBLI. B 3T0T nepunoa KonnmyecTteso 4obaBnaeMon
BOAbl OLLeHUBAKOT 3aKcnepuMeHTanbHo. OCHOBHBIM KPUTEPUEM SABMAETCH COXpaHeHUe pacTeHU 340P0OBbIMA
(Hanpumep 6e3 NPU3HAKOB YBAAAHUS).

7.9.3 llepemMelleHne ncnbiTaTeNnibHbIX COCYAOB

[na npegoTtepalleHna BNMAHUA HepaBHOMEPHOIO OCBeLleHUd, TemnepaTtypbl, BMIaXXHOCTU U BEHTU-
NAauMM Ha POCT TecT-pacTeHUM UcnbiTaTeNbHble cocydbl AOIMKHbI PEerynsapHo nepectaBnATbLCA ClydanHbIM
0Dpa3oM Yepes paBHbIE NPOMEXYTKN BPEMEHU, HE peXXe ABYX pas B HeJernto.

7.9.4 OnbineHue

BricTpopactywmnn BapunaHTt CrGC syn. Rbr Brassica rapa TpebyeT onblneHns A4na nonyvyeHns epTunb-
HBbIX CEMSIH N CTPYYKOB. B NpOTUBHOM criyvyae CTpy4vkn obpasyroTcsa TONbKo nspeaka. NpumepHo Yyepes aBe
Hedenu nocne nocagkun, korga HaunHaeTcs LUBeTeHUe, pacTeHns AOIMKHbBI ONbINATLCA BPYYHYIO MPUY MOMOLL A
BaTHbIX Nanoyvek, epLUNKOB, MATKOW KUCTOUYKN, «MYENUHBIX nanovek» (Bonocartoe OpollKo NYenbl, npukpen-
NEHHOE K ManeHbKoW nano4ke) unun cneymnanbHoro npucnocobneHunst, NOCTaBNsIEMOro BMECTe ¢ ceMeHamMu,
B TedyeHue nepuoga LBeTeHUA npoueaypy NOBTOPAIOT ABa pasa B Heaenwo.

7.9.5 OTYyeTHOCTL

TemMnepartypa 1 BNaXKHOCTb BO3AyXa B 30HE WUHKYyDaLMUX AOIMKHBI USMEPATLCH U 3annCbiBaTbCH Yepes
KOPOTKUE MHTepBarlbl BpeMeHU (He peXxe 0QHOoro pasa B 4Yac) U HenpepbIBHO.

7.10 A3mepeHUNA KOHEYHbIX TOYEK

7.10.1 TloaBneHue BCXoO0B

CUYUTAIOT KONMUYECTBO NMOABUBLLUXCHA BCXOOO0B B KaXXOOM cocyade 1 BblpaXaloT €10 B NMNPOUEHTAX OT CPpe/l-
HETO KOJIMHECTBA BCXOA0B B KOHTPOJIbHBIX COCYAAX.
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OTMevatoT gaty noasneHust 50 % BCXOO0B B KOHTPOMbHBIX COcyaax.

7.10.2 Co6op pacteHnu Ha 14-11 aeHb

Ha 14-in geHb nocne NosaBNeHUsa BCX040B B KOHTPOMbHbBIX COCyAaX YacTb TECT-PACTEHNA BbIOUPAIOT CIy-
YanHbIM 0DpPa30oM M cpe3atoT Ha YPOBHE NOBEPXHOCTM NOYBLI. B KaXKQoM cocyae OCTaBNSAOT YEThIpe pacTeEHUS
ONns okoH4YaTenbHoro coopa. OnpeaensiloT cnegyolne KOHeYHbIE TOYKA:

- Hanu4ymne ByTOHOB (TONbLKO ANA Brassica rapa);

- KONMMYecTBO LBETOB Ha OQHO pacTeHUe (TONbKO Oanga Brassica rapa);

- CbIpYIO Maccy Ha 0gHO pacTeHue, USMepeHHYIo cpasy nocrne cpesaHug;

- MPOLEHT XMBbIX pacTeHUN (K KONTMYECTBY pacTeHU nocne npopexmsaHug);

- KONUYeCTBO NOBpeXxXAeHHbIX (MoXeNnTeBLNX, YBAALWNX U T. 4.) pacTeHUn (BU3yarnbHO).

7.10.3 OKOH4YaTenbHbIN COOpP pacTeHUN

Henb3sd ykasartb gaTy oKoHYaTenbHOro cbopa octaBLlumxcst pacteHnn. OBec AomkeH cobupaTbCcs nocne
NOABNEHNSA COLUBETUA B KOHTPONLHOM BapuaHTe (0ObIMHO Yepes3 ceMb—BOCEMb Healenb), ObicTpopacTyLlas
peabka Macnu4yHasi — nocne pasBUTUSl CTPYYKOB B KOHTPOMNBHOM BapuaHTe (0ObIMHO Yepes3 NATb—LUECTb
Heaenb). CnegyeT MMeTb B BUAY, UTO pealibHble CPOKU UBeTeHUa U NMMoACHOLIEeHUA MOTYT pasnnMyaTbcs
(Hanpumep, B 3aBUCMMOCTU OT YPOBHA NUTaHUSA, TOKCUYECKUX BELLECTB MU NAPTUIN CEMSIH).

PacTeHUa cpesaloT Ha YpOBHE NOBEPXHOCTM NOYUBLI M ONpeaensoT cneayolne KoHeuHble TOYKN:

- CTaaus pasBUTUA B cooTBeTCTBUK co cxemon BBCH no [7];

- 0oOllee YnMCcno LBETOB Ha pacTeHUU (TONbKO ANs Brassica rapa);

- KONMMYECTBO CTPYYKOB C (PepTUIbHLIMKA CeMeHaMUu (BU3yanbHO pasayTble) (TONbKo ANnd Brassica
rapa);

- cbipaa macca noberosl) (A. sativa: 6e3 6yToHOB; B. rapa: 6e3 CTpy4KoB), USMepeHHas cpasy nocne
cbopa pacTeHuu;

- Cbipad Macca OyTOHOB (A. sativa) Unn cTpyudkoB (B. rapa), namepeHHas cpasy nocne coopa pacTteHuu;

- BNa)XHOCTb Noberos, OYyTOHOB N CTPYYKOB B KaXXAOM cocyae (NOBTOPHOCTU), ecn 0bHapyKeHa YeTKas
pasHuULa B cTaauu passutmna no koay BBCH mexay KOHTPOMbHBIMU 1 OMbITHIMU pacTeHUAMUL);

- cyxad Mmacca noberos;

- cyxas macca 6yToHoB (A. sativa) unn cTpy4koB (B. rapa)?);

- 00N MepTBbIX pacTeHU (B NpoLeHTax K KONMYeCTBY pacTeHUU rnocne npopeXxusaHus).

7.11 O630p U rpacpmK UCNbITAHUA

Tadbnwuwua 1

Nepnog® [Tpouenypa (OKOHYaTeNnbHOE UCNbITAHUE)
[loaroToBKa [TogroToBka wmnccnegyemon nouBbl (BbICYLUMBaHWE Ha BO34AyXe, NpocemBaHune, onpeaeneHuve
Ctagus 1 CBOWUCTB).

[TpoBepKka nornoweHns NO4YBoON Boabl Hepes huTunu.
[TogroToBKka ncnbiTaTenbHbIX COCYA0B (HAHECEHNE 3TUKETOK, BCTaBKa putunen)

[loaroTtoBKa [ToaroToBKa NOYBEHHbLIX CMEeCcen U 0D BEKTOB UCMbITAHUNA
Ctagns 2

VlcnbiTaHWME BELWECTB VlcnbiTaHWe NMoYB
[lpyrotoBneHne wWCXoQHOro pacrteopa WK CwvelwmBaHne wunccnegyemom . KOHTPOSbHOW
3MYNbCUN U CMELLMBAHNE C NOYBOW UMM HAHECEe- | MOYB.

HUE Ha KBapUEBLIN MECOK (ecnn Heobxoanmbl HanonHeHne cocyaoB nccrnegayembiMmm noYdBa-
opraHnyeckue pacrtsoputenm). [llocne ncnapeHust | MM Unn NOYBEHHLIMU CMECSIMI.

pacTBOpUTENeENn — CMELLMBaHNE KBapLEBOro BHeceHne cemsiH.

NecKa, NOKPbLITOro BELWECTBOM, C MNO4YBOW PasmelweHne cocyaoB B UCMbITATENBHOM MO-

MELLEHUN (B CryYanHOM MOpPsaKe).
[lepBOHavanbHOE yBNaXxHeHue

1) Cyxyio Maccy MOXHO paccumTaTtb, UCXOAS N3 UHAVMBUAYANbHON ChIPON MAacChl U BNEXXHOCTU NPEeACTaBUTENbHbIX
cybnpob COOTBETCTBYIOLWEINO BApUaHTAa.

2) BnaxHocTb No6eros, CTPYYKOB MMM LIBETOB B KaXAOM BapuaHTe OMNpedensioT BbiCYLUMBaHWEM MPobbl npu
(70—80) °C o noCTOAHHOW Macchl. ECnn BNaXXHOCTb CYLWECTBEHHO Pa3nnyaeTcsa Mexay BapuaHtaMmm, MOXHO paccunTaTth
CyXylo maccy noberoB, CTPYy4KOB UK LBETOB, NCXOA5 U3 NU3MEPEHHOW CbIPOW MacChl N BMTAXXHOCTU, U UCNONb30OBaTh €€ B
AanbHENLWeM.
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OkonyaHue mabnuusi 1

[epuon® [lpouenypa (OKOHYaATENBHOE UCNbITAHUE)
[loaroToBKa [Tpn HEOBXOANMOCTH, HAaNONHEHUE pPe3epByapoOB BOAOW NN YBIAXHEHUE UCMbITATENBbHbIX COCY-
Ctagmna 3 OOB CBEPXY.

OnpeaeneHne Konn4ecTBa npopoclnX CeEMsH N NMpopeXBaHMe.
[TepecTanHoBKa COCYA0B C pacTeEHUSAMM (OABaXAbl B HEAENIO)

[leHb 1-n 50 % BCX0OO0B B KOHTPOINbHbIX cocyaax

[eHb 14-n [TepBbIV cOOp TECT-pacTeHnn. BuayanbHbi OCMOTP M onpegeneHne bnomacceol COBPaHHbIX pac-
TEHUW

HHn 15—35-u [Tpn HEOBXOANMOCTH, HAaNONHEHNE pPe3epByapPOB BOAOW UMK YBIAXHEHUE UCMbITATENbHbIX COCY-
OOB CBEPXY.

[TepecTaHoBKa COCYA0B C pacTeHUsIMN (ABaxabl B HEAEMNIO).
OnbineHne uBeTOB bBbICTpopacTywen Brassica rapa (aBaxabl B HeAeNo)

NeHb 35-1n° OkoH4aTenbHbIM cOOp ObICTpOpacTywen Brassica rapa. BusyanbHblh 0OCMOTP 1 onpeaeneHue
bnomacchl CObpaHHbIX NODErOB U CTPYHKOB

HHn 35—49-n [Tpn HEOBXOANMOCTH, HANONHEHNE pe3epByapoB BOAOW NN YBIAXHEHUE UCTMbITATENbHbIX COCY-
OOB CBEPXY.

[TepecTaHOBKa COCYAOB C pacTeHUsIMK (ABa)abl B HEAENIO)

NeHb 49-1° OkoHuaTenbHbiM cbop Avena sativa. BuayanbHbin 0CMOTP 1 onpegenedmne buomaccsl cobpan-
HbIX No6eroB N 6YTOHOB

a Hactoswmm rpapuk pekomeHagyeTcs Ans ncnelTaHnm Avena sativa v boictpopactywen Brassica rapa. ['lpu uc-
NONMb30BaAHUN APYINX PACTEHUN CPOKU YOOPKU MOryT OTNNYaTbLCA.

% Mpegnonaraemsie cpokn. CPokM KOHEYHbIX TOYEK Neproaa penpoaykumm (CTpydkv Brassica rapa vnv 6yToHbl
Avena sativa) Mmoryt oTnmn4aTbCs.

8 Kputepun npumeHMMOCTU MeToAa

KOHTPOMNbHbIE BAPUAHTLI ACTKHBI COOTBETCTBOBATL CrieAyoWnm TpeboBaHUSIM:
- BHEeprusa npopactaHnUa KOHTPOMbHbLIX pacTeHUn OoMmKHa ObiTb He MeHee 75 % (cpegHee ONst BCeX
MOBTOPHOCTEN);

- pa3BUTUE 3[J0POBLIX PACTEHUI: pacTeHUs He BneaHerT 1 LBEThI MOABMAOTCS B TEYEHWE NePBbIX TPEX
(BbICTpopacTyLWasa peabka Macin4Has) M BoCbMU (OBEC) Heaenb;

- B TeYeHMue ncnblTaHua nornbaeT He bonee ogHOro pacTeHns B cocyae.

9 OueHka pe3ynbLTaToB

9.1 lNpeacTtaBneHue pe3ynbTaToOB U3MEPEHUN

[1o pesynbTaTam UCNbITAHUA COCTaBMNAT Tabnuubl, cogepXallue cnegyolme aaHHble:
- YNCNO CeMsH B cocyae;

- YMCNO NPOPOCLLUMNX CEMAH B COCYAeE;

- YUCIIO XMBLIX pacTeHUn B cocyde Ha 14-n aeHb;

- YUACNO pacTeHnn, OCTaBLUMXCA B cocyae nocne cbopa Ha 14-1 AeHb;

- OnuHa nobera pacteHunin, cobpaHHbIX Ha 14-1 AeHb;

- Hanuuue 6yTOHOB Ha 14-11 aeHb (B. rapa);

- ynucno UBeToB Ha 14-1 aeHb (B. rapa);

- cbipasl Macca KaXkgoro pacteHus, cobpaHHoro Ha 14-m geHb;

- 4/CNO XMBbIX pacTeHUn B cocyae, cObpaHHbIX B KOHLE UCMbITAHWUS;

- ANIMHa Haga3eMHOoW YacTu pacTeHn, cobpaHHbIX B KOHLLE UCTbITAHUSA;

- YNCIO LIBETOB Ha pacTeHUM B KOHLUe ucnblTaHusa (A. sativa);

- YUCINO CTPYYKOB Ha pacTeHUU B KOHUE nUcnbiTaHna (B. rapa);

- Cblpag Macca Haa3eMHOW YacTu pacTeHus (A. saliva: 6e3 OyToHOB, B. rapa: 6e3 CTpY4KOB);
- Cbipad Macca OyToHOB pacTeHus (A. sativa);

- Ccblpas Macca CTpyJkoB (B. rapa);
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- BNa)XHOCTb NoberoB, OYTOHOB U CTPYYKOB B KaXXOOM BapUaHTeE;

- paccuuTaHHaga cyxasi macca noberos, OYTOHOB U CTPYYKOB (eCnK BMTAXKHOCTb BapUaHTOB 3HAYUTENIbHO
pasnu4yaeTcs).

CnenyeT noaroToBUTH rpadoudeckoe npeacrtaBneHne cpegHux 3HayvyeHuU, BKMo4Yad cTaHOdapTHoe
OTKITOHEHUEe N3MePEHHbIX BENMUYMH OT KOHLUEHTpaLUn XUMUYECKUX BELLEeCTB U COOTHOLLEHUA KOMMOHEHTOB
B NOYBEHHLIX cMecax. [onydyeHHble KpUBbIE AaloT nNpeacTaBnieHne 0 Hanndmm Bo3aeNCTBUN, UX BENTUYNHE K
kadyecTBe [3] (onpegeneHHbIX Kak yBenniyeHne COOTBETCTBYHOLWMX UccneayeMblX napamMeTpoB NMpu HUIKUX
KOHUeHTpauuax). KoHueHTpauurw WM COOTHOLUEHME KOMMOHEHTOB B CMECU pacCYUThLIBAKOT Ha Ccyxoe
BELLECTBO.

9.2 CtaTUCTUUYECKMUN aHanusa

9.2.1 lNpegBapuTenbHoe UCNbITaHUe

Ecnu HabntogaeTca YeTkasa 3aBUCUMOCTb «403a—O0TBeTHasa peakunsa», BenuinHbl AK, MOXHO OLEeHUTb,
MCMONb3ya MEeTOAbI Perpeccun, B ToM Yncne PyHKL U NOrMCTUYECKOW perpeccn nnm npobut-aHanns. B npo-
TUBHOM Clyyae gnanasoH BO34eUCTBUA criegyeT onpeaenntb 3KCnepTHbIM MEeTOAO0M.

9.2.2 OKoHuYaTenbHoOe UCcNbITaHUue

CnegyeT MMeTb B BMAY, YTO NpeanaraemMble ctatuctTudeckme Metoabl HENMPUMEHUMEBI B CIlydyae ropmMe-
3nca.

[aHHble MOXXHO aHanuanpoBaTb ABYMA MeTodaMu: cMm. 9.2.3 1 9.2.4.

9.2.3 lNMopxoa, OCHOBaHHLIA Ha UCNOSIb30BaHUU MaKCUManbHOU HabnwaaeMon HeaAeUCTBYIO-
lwen KoHueHTpauuu (MHHK)

CHadana cnegyeTt NpPOBeCTU CTaTUCTUYECKUUN aHanun3 OoAHOPOAHOCTU AUCMepCcUuin, Hanpumep, C
ncnosib3oBaHnem Kputepusa KoxpeHa. OgHopoaHble gaHHble A0KHbI ObITb 06padboTaHbl C NCNONb30BaAHUEM
COOTBETCTBYKOLMX MeTOAO0B CTAaTUCTUYECKOro aHanusa, Hanpumep, aAucnepcuoHHoro aHanusa [One-Way
Analysis of Variance (ANOVA)] n kputepua lyHHeTTa (oo = 0,05). NockonbKy 4acTo HabnogaeTca yBenmieHue
ncecrneayemMoro napameTpa npu HU3KNMX KOHLUEeHTpaunax (ropmesnc), cneayeT NpUMeHsATb ABYCTOPOHHUIN KPU-
Tepun JyHHeTTa. ECcnn uccneagoBartenen MHTepecyeT TONbKO YMeHbLUeHUe COOTBEeTCTBYIOWEero napamMeTpa,
ana onpeageneHna MHHK npumeHaA0T 0AHOCTOPOHHUU KpuTepuin dyHHeTTAa.

Ecnn TpeboBaHne 0aQHOPOAHOCTM HE BbLIMOMNHAETCH, PEKOMEHAYETCS OLEHUTL, MOXKHO NN PELUUTb Mpo-
bnemy, UCNONb3ysl COOTBETCTBYIOLLEE nNpecbpaszoBaHne gaHHbIX. B NpOTUBHOM criydae MOXHO UCNOMb30BaTh
HenapameTpuieckiMe metoabl, Hanpumep, U-kputepmun MaHHa—YUTHWN.

Ecnn npoBeaeHo ncnblTaHMe Ha npegensHoe cogepXXaHne 1 BeiNONHEHbl HeObXoAMMbIE YCNOBUS Nnapa-
MeTpudeckux npoueayp (HopManbHOCTb, 0AHOPOAHOCTL), cneayeT ncnonb3oBaTth t-kputepun CThbiogeHTa U
U-kputepun MaHHa—YUTHW.

9.2.4 lNopaxoa, ocHOBaHHLIU Ha UCMONb30BaHUU AeUcTBYOLWeN KoHUeHTpauun (OK,)

DTOT Noaxod MOXHO UCMNOMb30BaTh, TONMBKO eCNii 0OHapy)XeHa YeTKasa 3aBUCUMOCTb «03a—O0TBEeTHaH
peakuusa». CoXXHOCTN MOTYT BbITh Bbi3BaHbl 3adpdekToM ropmesuca. 3HadeHne R2 0omkHo 6bITb He Huxke 0,7,
a uccregyemble KOHUEHTpauum gormkHbl oxgaTteiBatbk OT 20 % Ao 80 % addekToB. ECnn 3T yCNoBMsa He
BbIMOJSTHAOTCSH, ANsl UHTepnpeTaunun pesynbTaToB HeOOX0AUMbI SKCNEPTHbIE pacyeThl.

Ana pacdeta [K, nocne onpeaeneHna COOTBETCTBYHLLEN PYHKUNU «O03a—OTBETHaA peakumnar»
(Hanpumep NPobUT NN NOTMCTUYECKON PYHKLUMIN) NPOBOAAT PErpeCcCUOHHbIN aHanmn3 cpeaHMX BeNMUYnH Bapu-
aHTOB. ickomoe 3HavyeHue [IK, nony4atoT BBeAeHUEM 3HaYeHNSA, COOTBETCTBYOLWEro X % cpeaHero sHavyeHud
KOHTPONbLHOrO BapMuaHTa, B YpaBHeHMe, HageHHoe perpeccMoHHbIM aHannM3oM. PekoMmeHayeTca onpeaensTh
3HavyeHue [1Ksy, NOTOMY YTO ero JOBepUTeNlbHbIM MHTEpPBan MeHblle, YeM ANna BO3AeNCTBUA MEHbLUMX KOH-
LeHTpauun (Hanpumep OKoq).

B ntobom cnyvae pesynbTaTbl CTATUCTUYECKOW OLIEHKM AOMKHBI ObITb MHTEPNPETUPOBAaHbI C BUONOrn-
YEeCKOM TOUKU 3peHNS.

PekomMmeHayeTCca NpuBNekaTb CNeuunanucTtoB NO CTaTUCTUKe AN aHanusa pes3ynbTaToB UCMbITaHUW,
MOCKONbKY B HAcTosALWEeM cTaHgapTe pekoMeHgauun rno ctTatTUcTUYeckum npoleaypam npmeedeHbl TOMNMbKO B
oOLLUX YepTax.

10 OTyeT 00 UCNbITAHUN

OT4yeT 00 UCNBITAHUM OOMKEH CCbINATbCHA Ha HACTOALWMA cTaHaAapT M BKoYaTb 0030p MONy4YeHHbIX
pe3ynbTaToB, METOAOB U NMapaMeTpoB, UCMONb30BAHHLIX B Xo4e uccnegoaHusa. OtyeTt 0b UcnbiTaHnK Oon-
XXEeH cogepXaTb cneayroLwyo UHopMaLuio:

- CCbIJTKY Ha HACTOALWMN CTaHQapT;
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NoNHoe onucaHne nnaHa u MeToaoB UCMbITaHUSA;
BUAbl TECT-PACTEHNN (COPT, UCTOUHUK);
nccneagyemyro noudBy (No $.2.2);

KOHTPOMbHYIO MOYBY (TUM, UCTOYHUK);

pasmMep n matepuan cocyaos;

MeToAabl NpeaBapuUTensLHON 0bpaboTKN, CMeLllMBaHUA N 4obaBNeHUA XUMUYECKNX BELLECTB (B Cny-
yae UCNonb3oBaHUA);

Maccy NoYBbl B COCYAE;

- YCNOBUSA UHKYDBaL MK, BKIIOYasa oKpyKatoLwyto cpeay (butoTpoH, nabopaTtoputo, TENULY U T. A.), TEM-
nepaTtypy, BNaXXHOCTb BO34yXa, YCITIOBUA OCBELLEHNS;

rMyouHy 3agaenkm ceMsaH;
METO YBIaXXHEHUS;
yX0[ 3a pacTeHUsAMU BO BpeMs UCMLITaHWS, BKNoYasi onblneHne, coop 1 ap.;

KOHEeYHble TOYKW B COOTBETCTBUN C Ppa3desIOM 3, BKI1loMas UCNoNb30OBaHHbIE CTATUCTUYECKNE METObI;

KayeCTBeHHOe onucaHne BUAUMBIX NOBPEXAEHUNN;
oOCcyXaeHne pes3ynbTaTos.
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[MpnnoxeHne A
(nvHdpopmaynoHHOE)

UcnbiTaHUA XUMUYeCKUX BellecTB B No4vBax

TOKCUYHOCTb XMMUYECKUX BELLECTB B NOYBax A4J15 MPOLUECCOB Pa3BUTUA U PENPOAYKTUBHOIO NOTEHUMAaNna BblCLUNX
pacTEHUN MOXHO OLEHUTL BUOTECTUPOBAHNEM B YCITOBUSIX XPOHNYECKOTO 3arpsi3aHEHNSA CO CrieayioWmnMn N3MEHEHUSIMM.

a) BelbupaloT XOpowo N3BECTHYIO, HETOKCUYHYIO MPUPOAHYIO MU MCKYCCTBEHHO MPUITOTOBIIEHHYIO CTAHOAPTHYIO
NoYBy, NOAXOASLLYIO ANs HOPManbHOIro passuTusi BbibpaHHbIX TECT-pacTeHun. [NovBa gonxHa obnagartbe 40CTATOYHO BbICO-
KOW CKOPOCTbI3 BCACbIBAHUA AN TOro, Ytobbl CNONb3oBath PUTUNBHLIM NONUB. PedepeHTHan novsa He TpebyeTcs.

6) WMccneagyemoe XxuMmmnyeckoe BeWecTBO A406aBNA0T B NOYBY, UCMNOMb3ys COOTBETCTBYIOWME METOAL! AN NOSy-
YEHUS TreOMEeTPUYECKON cepumn pasbaBneHnn, BKINIOYAKLWEN HE MEHEE MATU KOHUEHTPpauun, B TOM Yncne KoHTponb. Ons
Bbibopa noaxoaswero agnanasoHa KoOHUeHTpauum Heobxoammo NPOBECTU npeaBapuTenbHbI TECT ANA onpeaeneHuns
avanasoHa 4eNCTBYIOWKMX KOHUEeHTpauun. [Ans BHeCeHMs BeWecTBa NCNonbayotT metog 1, 2 nnm 3.

1) BogopacTBoOpuMble BELLECTBA. HEMNOCPEACTBEHHO Nepen Ha4vanom UCNbITAHUS FTOTOBAT PacTBOP, 3MYIbCUID
NNV gQUCrNepCcuo Nccrneagyemoro BeecTesa B 4eNOHN3NPOBAHHON BOAE B KONMYECTBE, 4OCTATOYHOM A5 BCEX MOBTOPHOC-
TEW C OANHAKOBOW KOHUEHTpaunen (BapnanTta). Cnegyet ncnonb3oBaTtb HEBONbLLIOE KONUYECTBO BOAbLI, YTODLI NOYBA HE
Obina CrMWKOM BNaXXHOW nepen 3anofHEHUEM UCTbITATElNbHbIX cocyaoB. KonmyecTso BOAbl AOITKHO BbITb O4UHAKOBLIM
0N BCEX BAPUAHTOB. OMYIIbCUIO UNTN AUCNEPCUI0 TWATENBbHO NepeMeLlInBaloT C NOPLUUEN MOYBbI.

2) BewectBa, HEpACTBOPMMbIE B BOAE, HO PaCTBOPUMbIE B OPraHUYeCKUX PacTBOPUTENSAX. FTOTOBAT PacTBOP
NccneayemMoro BeWwecTBa B OpraHu4eckom pacteopuTene (Hocutene). PactBop CMeELWLMBALOT C HEDOSMbLLIUM KONMMYECTBOM
KBApLUEBOro rnecka. 3atem HOCUTENb BbiNapuBaloT. BaxHo, 4Tobbl 3aTeM Necok, coaepalmnn nccnegyemoe BeWeCTBO C
NOYBOW, ObIN TWATENBHO NepemMellaH. B kavecTBEe HOCUTENEN MOXHO UCNONMb30OBAaTh TONBKO NErkoneTyune pacTBopuUTE-
nn. Bo Bcex BapmnaHTax AOMmKHbl ObiTb MCMONBb30BaHbl OAMHAKOBbLIE KONMYECTBA Necka n pacteoputens. CTaBaT BTOPON
KOHTPOIb, coaepXalunn TONbKO NECOK N PACTBOPUTEND.

MpeaynpexaeHune. Cnegyer NpUMEHATb COOTBETCTBYIOLLME MEPLI MPEAOCTOPOXHOCTU Npu paboTe ¢ napamu pac-
TBOpUTENS, YTOObI NPegoTBpaTMTb PUCKU A5 3A40POBbSsl, CBSI3aHHbIE C BAbIXaHUEM UMW JPYIMM BO3AENCTBUEM, a TAKXKE U3-
bexaTb NoBpeXaeHs 060pyaoBaHUs Ans SKCTPakUMM, HacoCOB U Np.

3) BewecTtBa, HepacTBOpUMBbIE B BOAE U OPraHNYECKMX PacTBOPUTENSX: TOTOBAT cMecb U3 10 I TOHKO N3MeNbYeH-
HOro KBapLUEBOIro Nnecka ¢ HeobxoANMbIM KONMNMYECTBOM UCCNEAYEMOIo BELWECTBA ANA NONYYEHUS HYXKHOW KOHLUEHTPaLUWUN.
3arteM TWwaTelbHO NepemMeLInBaloT NOJTyYEeHHYI0 CMECh C MO4YBOMW.
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Pepaktop M.E. HukynuHa
TexHnveckun pepaktop B.H. llpycakosa
Koppektop M.C. Kabatuosa
KomnbloTepHasa Bepctka fLA. Kpyaosol
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