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HA3ZHAYEHMUE 1 OBJIACTL NPUMEHEHUA METOJUKHN

Hacrogmniéi NOKYMEHT YCTaHaBIMBAeT METOLAMKY OUpENENeHus OCTpol
TOKCHYHOCTH Mpo6 BOA (TOBEPXHOCTHBIX NPECHBIX, IPDYHTOBBIX, IUTHEBBIX,
CTOYHBIX) H BOAHBIX BBITAXKEK M3 FPYHTOB, HOYB, OCAINKOB CTOYHBIX BOZL, OTXOJIOB
TIPON3BOACTBA M NOTPeOIEHHA 110 CMEPTHOCTH TecT-00bexTa Daphnia magna Straus
B 1aBOpaTOPHBIX YCIOBHAX.

1. IPHHUUII METOJIHKH

Metonuka ocHoraHa Ha ompeneneHMu cMepTHocth mabuuit (Daphnia magna
Straus) npu BO3AEHCTBMH TOKCHYECKHMX BEUIECTB, NPUCYTCTBYIOWNX B HCCIIEAYEMOH
npobe, nmo cpaBHEHHMIO C KOHTPOJILHOH KynsTypoli B cpeme, He conepxkanieh
TOKCHYECKHMX BellecTB. KOJNMYECTBO JKHMBBIX M MEPTBBIX HadHuil onpenensercs
METOJIOM NPAMOro cyera.

OcTpoe TOKCHYeCKOe AeHCTBUE UCCAeRyeMON BOIBI HIM BORHOH BBITSDKKH H3
TOYB, OCaJKOB CTOYHBIX BOL M OTXONOB Ha HadHUM ycTaHaBAMBaeTCd NO MX
CMEPTHOCTH (JIETANBLHOCTH) 3a ONpEleNeHHBIH mnepuon 3kcrnosnuun. Kpurtepuem
OCTpO# TOKCHYHOCTH chyxHT rubems 50 % u Gonee nmadumit 3a 48 waco B
uccnenyemoit npobe npu ycnoBuMM, YTO B KOHTPOJBHOM 3KCNEPUMEHTE BCE padkH
COXPaHAIOT CBOK XKH3HECNOCOOHOCTS.

B OKcnepeMeHTax INO ONPENeNeHUI0 OCTPOre TOKCHYECKOTro HAeHCTBMS
YCTaHaBINBAKOT:

~ CPEHHIOW NEeTANbHYI0 KOHLUEHTPaUMI0 OTHENbHbLIX BewecTB (KpaTHOCTh
pa3baBiieHMs BOL WM BOAHBLIX BBITHAEK U3 NOYB, FPYHTOB, OCANKOB CTOYHBIX
BOJ M OTXOHOB), BhI3biBarOULyr0 rubens 50 % u Gonee TecT-OpraHu3MOB 3a
48-yacogyto sxcno3numio (J1Ksous, JIKPsg.43);

~ Oe3BpenHYIO KpaTHOCTb pa3baBNEHMA BOA, BOZHBIX BBITAXKEK, BbI3bIBAIOILYIO
rubens He Oonee 10 % TecT-06BEKTOR 3a 48-4yacoByl0 IKCMOZHLHUIO
(BKP 1048).
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2. METPOJIOTUYECKHNE XAPAKTEPUCTHKH METOJAUKH

Hactosmas MeTtonouka oOOecrevHBaeT MonydyeHHe pe3yJIBTATOB aHAIM30B C
NOrpeliHOCTAMH, He IPEBBIAIOLINMY 3Ha4eHNH, NpHBEACHHBIX B Tabauue 1.

Tabnuya 1

JlnanazoHs! N13MepEHUH ONPENEIAEMOH XapaKTEPUCTHKH, 3HAUEHHA NoKa3aTeaen
TIOBTOPSEMOCTH M BOCIIPON3BOAUMOCTH

Tokasarens Tlpenen Tpenen
BOCIIPOM3BO/IH-
BOCTIPOH3BO- NOBTOPAEMOCTH
Flokasarens MO (oTHOCHTeNLHOE MOCTH
HOBTOPSEMOCTH ¢ OTHOCHTE (OTHOCHTENLHOE
JlnanasoH (OTHOCHTENbL- 3Ha4YECHHE
(OTHOCHTENBHOE 3HaueHHE JOMyC-
3MepeHnH HOE JIOTTyCK2eMOT0
cpenHeKBaapa- KaeMOr0 pacxox-
KOJH4eCTBA cpeaHeKBaapa- PacxokACHuA
natdHu#A THUECKOE THYECKOE MexIy Tpems AICHUA MEXCTY JIBYMA
’ OTKJIOHEHHE pe3yibTaTamH,
T, OTKJIOHEHHE pe3yiabTaTaMu
MOBTOPSEMOCTH), TIONMYYECHHbIMH B
5. % BOCTIPOH3BO- NapaieNbHEIX EBYX
" IMMOCTH), onpejenenuii),
or% % na6oparopusx),
> R, %
Ot0no7
A 18 20 60 55
BKJIIOY.
Cs.7 no 10
A 10 13 33 36
BKJIIOY.

3. OBOPYJOBAHUE, MATEPHAJIbI, PEAKTNBBI

Jna npoBeOeHHA MCCAENOBAaHMHA N0 NaHHOW Meroauke HeoOXONNMBbI
cliefyoLye CpeACTBa U3BMEPEHNH, MaTepHaiibl U PEAKTHBBI:

3.1 Cpeocmea uzmepenuii

— Becsl naGopatopueie obiero HazHayenus (I'OCT P 53228-2008);

— rupu (TOCT OIML R 111-1-2009);

~ pH-Metp anexTpoHHbIH Joboro THna, Hanpumep, pH-420,
TY 4215-008-81696414-2007;

— mokcmetp H0116 (TOCT 8.014-72);

— ¢oToanekrpokonopumerp UIIC-03, TV 4437-003-26218570-2006;

— TepMmoMmeTp undporoii «3amep-1» TY 4215-002-13245171-01;

— LMIMHAPLI BMecTHUMocCThIO 25, 50, 100, 1000 oM’ BTOPOTo KJacca TOUHOCTH
(I'OCT 1770-74),;

— Konbsl MepHble 2-25-2, 2-50-2, 2-100-2 (FOCT 1770-74);

— MHNETKH rpagyMpoBaHHbie BMeCTUMOCThIO 1, 2, 5, 10 M’ ¢ ueHo# nenenus 0,1

3
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eM® (TOCT 29227-91);
— TIMMETKH aBTOMAaTHYECKME (J03aTOpbI) JIDOOro THNa BMecTUMOCTHIO 0,1 M u
0,2 cM’.

3.2 BcnomozamenvHoe odopyoosarue

- wiumaroctat P-2 (TY 4211-004-26218570-2006) wnu xnnmaroctat B3
(TY 4211-008-26218570-2009), no3ponsioiiye NOAAEPKNBATL OCBEILEHHE
JlaMnamu JHEBHOTO CBeTa mim ceeroauomamy (1200-2500) nk, ¢oronepron
(12+12 yacoB) u TemnepaTypy Okpykatomero Bosnyxa (20 £ 1) °C;

~ YCTpOHCTBO s 3KCTIOHNPOBAHHUA payKkoB V3P-03
(TY 3615-006-26218570-2009) B koMmieKkTe co CTEKIAHHBIMH MpobGHpKamu
o6Bemom 100 cm;

— KYJBTHBATOp KB-05 ans KyJIbTHBHPOBaHHA BOZOPOCHEH
(TY 3615-006-26218570-2007);

~ ueHtpudyra naboparopHas ¢ KomriektoM npo6upok 50—100 oM, CKOPOCTb
BpaueHns poropa 4000—5000 o6/muH;

— anmapat AjiA BCTpAXUBaHUA )uakoctu ABY-6C, TV 64-1-2451-78;

— xonoawibHUK 6BITOBOM, obecneunpatoimii 3amopaxmnpanmne (-20 = 1) °C u
xpaneHnwue npob (ot +2 no +4) °C;

— TMMNETKH CTEKISHHBIE 06HEMOM 2 CM® ¢ OTPe3aHHBIM M ONINARIEHHBIM KOHLIOM
ans nepecanky padkos (TOCT 29227-91),

— BopoHku naboparopheie (TOCT 25336-82);

- Boponka Bioxnepa (TOCT 9147-80);

— CTaKaHbl CTeKJIAHHbIE NabopaTropHbie BMecTUMOCTbIO 150, 200, 250, 1000 oM’
(TOCT 25336-82):

~ cuta nouseHHrle (TY 46-47-885-73),

— mmnarenu Metauindeckue (FOCT 19126-2007);

- npo6GooTGopHuK 06BbeMoM 500~700 cm’ (TOCT 6859-72);

~ 6ypsi nousennsle (FOCT 27753.1-88);

— Garomerp-OyThulka Ha wrrtaHre Tan ['P-16M (TY 25-04-1749),

~ Lynsl  BHHTOOOpa3HeiE  C  MpOAOABHBIM  BBIPE3OM,  TNOPLUHEBbIE
(FOCT 2517-2012);

— Hox# nousenHsie (FOCT 23707-95);

— nonarsl ('OCT 19596-87);

— CKIAHKM M 0aHKM CTEKIAHHEIE C BHHTOBBIM TOpJIOM, C TIPOKJIAAKOH H
KpbILKOK HIM C npureprol npobkoi miua or6opa M XpaHeHHa npod
BMeCTUMOCTHIO 500, 1000, 2000, 5000 cm® (TY 6-19-6-70);

~ ¢naKkoHsl u OaHKu LUWIHHAPHUYECKUE  MOJIMITWIEHOBbIE WK
noauTeTpad TOPITAHOBBIE C HABHHYMBAIOLIMMKCA KPBILUKaMH IUis oTOOpa M
XpaHeHHs npo® v peakTHBOB BMecTuMocTsio 100, 250, 500, 1000,2000 oM’
(TVY 6-19-45).
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3.3 Tecm-kynbmypa, Mamepuanvl u peaxmuesl

— TecT-KynbTypa Daphnia magna Straus;

— KyneTypa 3eneHoi Bogopocnu Chlorella vulgaris Beijer;

— npoxoku xnebonekapusle FOCT P 54845-2011;

- Boja auctwunposaHHas (TOCT 6709-72);

— Bopa nuthesad (FTOCT P 51232-98);

-~ kamuit apyxpomorokucasii XY unu YA (IOCT 4220-75);

~ kanu# asorHokucnbi XY unn YA (I'OCT 4217-77);

— kanmh dpocdopHokucnslit ogHozamewwennsii XU wan YOA (FOCT 4198-75);

— MarHuii cepHokucibiil 7-oanbiit XY nnu YA (TOCT 4523-77);

— kene3o sumoHHOKUcnoe Y (TY 6-09-2562-77);

— xucsiora 6opHaa XY (TOCT 9656-75);

— aMMoHwmii BaHaaneerokucaeii Meta Y unun YJIA (TOCT 9336-75);

-~ Mapraney xyopuctbiii Y wn YIOA (IT'OCT 612-75);

— Monubaena oxucs Y (TY 6-09-4471-77);

— 1uHKa cyabdat 7-soanbiit XY wnm YA (TOCT 4174-77);

— kwucnora consnas XY win YA (I'OCT 3118-77);

— KwucoTa asotHaa 10-%mHbiit pacteop (ITOCT 4461-77);

-~ Harpus ruapookuck XY win YA (FOCT 4328-77);

— TKaHH LIENKOBbIE (11 MYKH M KpaxMana — MenbHUYHBIH ra3) Ne 25-43 (FOCT
4403-91);

— ¢unbTpHl 6ymaxcHbie o6e33zonennsle «benas nenra» (TY 6-09-1678-77, FOCT
12026-76);

— $uneTpel MeMbpannsie ¢ quamerpoMm fop 0,45; 3,5 Mkm «Bragunop» Mapkn
M®AC-0C-2 (TY 6-55-221-1029-89), M®AC-TI-4 (TY 6-55-221-903-88)
WJIM aHANOFU4HbIE 3apy0eXHOro NpOH3BOACTBA;

~ Bara XJIONKoBas MeauuuHckas rurpockonuueckas (TOCT 5556-81);

— 6unT Mapnessrii meaummHcknit (TOCT 1172-93).

Ilpumeuanue. [Jonyckaemcs ucnonb306anue cpeocms UsMepenutl, 6CNOMo2amensHo0
060pydoeanus, peakmueos8 U Mamepuanos 0py2020 Mund, UMEWUX aHANOZUYHbBIE
MemponozudecKie U mexHuvecKue xapakinepucmuxu.

4. YCJIOBHUA BE3OINACHOT'O NPOBEAEHHA PABOT

Ilpu pabore ¢ XMMHYECKHMH BEIUECTBAMH, 3arpa3HEHHBIMH TDPYHTaMH,
noyBamMHM, OCaJKaMH CTOYHBIX BOJ, OTXOJaMHM H CTOYHBIMHM BOAamH cobmoAaoT
TpeGoBaHua TexHHKkH He3onacHocTH o 'OCT 12.1.007-76, TOCT 12.1.008-76.

Mpu npo6onoaroToske 3arpA3HEHHbIX IPYHTOB, MOYB, OCAAKOB CTOYHBIX BOI H
OTX0J0B NMOAB3YHOTCA CpeacTBaMH HHHHBHIIyaJIBHOﬁ 3alIUTHI mno
TOCT 12.4.016-83, TOCT 12.4.020-82, FOCT 12.4.034-2001.
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K BO3myXy NpOW3BOACTBEHHBIX TIOMEUICHHH TpPEObABIAIOT CaHUTapHO-
rurneHndeckue Tpebosanna no 'OCT 12.1.005-88.

BesonacsocTs npu  paboTe € INEKTPOYCTAHOBKAMM OOECNEYHBAIOT 1O
FOCT P 12.1.019-2009 u B cooTBeTcTBUM C TpPeOOBAHUAMHM HHCTPYKLUHH K
obopynosanuio.

INomewenune nadopaTopuy AOMKHO COOTBETCTBOBAThH TPeOOBAHMAM MOXKApHOH
6esonacHocty no 'OCT 12.1.004-91, CH#uI1 21-01-97.

Paboune cTO/NBI M NOBEPXHOCTH AOJIDKHBI COZEpXaThca B uHctoTe. [locrne
3aBepieHHA paboT NPOBOANTCA BlakHasn yGopka paboumx MOBEPXHOCTEH,

Pabotarommnii nepcoHan nojkeH npoiTH obydeHue GesomacHocTM Tpyda no
T'OCT 12.0.004-90.

5. TPEBOBAHUE K KBAJIMOHKALMH JINIL, MTPOBOIAIINX
BHOTECTHPOBAHHUE

K 6uoTecTHpOBaHMIO LONYCKAKOTCA CNELMATIHCThI, MMEIOLINE OfNbIT paboThl B
nabopaToOpUH, OCBOMBILME METOAMYECKHE NPHEMBI BOJHOH TOKCHKOJIOTMHM X
YJIOXKHBIUMECH B HOPMATHBBI KOHTPOJIA [IPH OCBOEHHH METOIMKH.

6. YCJIOBUA NPOBEIEHNA BUOTECTUPOBAHHUA

BuoTecTupoBaHne NPOBOAMTCA B HOPMAIBHBIX JIAOOPATOPHBIX YCHOBHAX,
TIOMELLEHHUE HE IOTDKHO CONEePIKATh TOKCHYHBIX NMAapOB ¥ ra3oB.

Temnepatypa okpysalomero Bo3myxa B Jjaboparopuu (17 - 27) °C.
AtmoctepHoe naenenune (84 — 106) klla (630 — 800 mm prt. ct.). OcBeuieHue
MOMEIIEHHS MOXET ObITh €CTECTBEHHBIM MM HCKYCCTBEHHBIM M HE OrpaHH4€HO
0Cco65IMH TPeGOBAHNAMH.

Temneparypa B kiumarocrate P2 (B3) nns 6Hotectupoanus (20 + 1) °C.

Ocseulenne B kinMaroctare P2 wiu B3 obecneyuBaercs namMnamMu IHEBHOTO
cBeTa UnKn ceeroanonamu. OcBelueHHOCTb 1 RadHuii coctasnser (1200-2500) nx
npu dotonepuoae (aeHb/Hous) 12+12 vacos.

7. MOATOTOBKA K NIPOBEAEHHIO BHOTECTHPOBAHHA

Ins  mnposenenns  GMOTECTHPOBaHHS  MPENBAPHTENBHO  pa3pabaTbiBaloOT
nporpamMmy ortbopa npo6, roroBST mocynay, obopyaosaHue mis otéopa npo6 u
npoBselieHns GUOTECTMPOBaHMA, NPOGOOTOOPHHKH, MecTa XpaHeHHA OTOOpaHHBIX
npob, a Taioke paboure Mecta s 006paboTkyu nocTaBNeHHEIX B 1abopaTopHIo Npob H
MCCNIENOBAHNA HX Ha TOKCHYHOCTb. Bce mpouenypsi NpenBapuTEsibHOH MOAFOTOBKH
DOJDKHBI MCKJIIOMaTh MONagaHue TOKCHYHBIX, OPraHM4ECKHUX M KakMx-nubo Apyrux
BEILECTB M3 OKpYXatoLle#l cpeasl B HCCIIEAYeMYI0 BOIY MJIM B BOIHBIE BBITAXKKH M3
0YB, FPYHTOB, OCAAKOB CTOUHBIX BOA ¥ OTXOOB.
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7.1. IToozomosKa nocyosl 0na 0mMoopa, XpaHeHua npob u GUoOmecmupoeanua

OTGop npo6 Boasl 06HIMHO NPOH3BOAMTCA B NIOCYNY M3 IIACTHKA, @ €C/H B BONE
coneparbca HedTenpoAyKThl, MOIWLIME CPEACTBa W MECTHUMABI, TO B OaHKu M3
TeMHoro crexia. Ot6op npo6 mMoO4B, OCAalIKOB CTOYHBLIX BOA M OTXOAOB CJIENYET
TIPOH3BOANTH B 6AHKU U3 TEMHOTO CTEKJIa.

Tocyna mwis ordopa mpo6 M OGHOTECTMPOBaHMA NOJDKHA ObITh XHMHHECKH
yuctoi. Ee npompiBaloT 10 %-HbeIM pacTBOPOM a30THOH KHMCHOTHL. CTEHKM MOCY/ib
CHavyajla CMa4MBarOT 3TUM pacTBOPOM, NMOCJIE 3TOTO OCTABIAIOT Ha 2-3 yaca U 3aTeM
TIIATEALHO TNPOMBIBAIOT BOAOMPOBOAHOH BONOHA. B03MOXHBIE OCTaTKM KHMCJIOTHI
HeNTpaNU3ylT pacTBOpPOM MHIIEBOH COABl M B 3aKMIOYEHHH mocyny 3 — 4 pasa
NPOMBIBAIOT AMCTHUTMPOBaHHOA BOAOH. CUNbHO 3arpA3HEHHYIO MOCYAy, a Takxke
HOBYI0 MOCYAY NPOMBIBAIOT BOIOH, 3aTeM 3anonHaoT 10 % pacTBopoM a3oTHO#
KHCNIOTHI W BBIAEPXKHBAIOT HE MEHee CyTok. [locne 3TOro ee MpoMBIBAOT pacTBOPOM
coabl, BOJONPOBOAHON M HECKOJILKO pa3 NMCTHIUINpOBaHHOH Bonoil. He cnemyer
MCMOB30BATh I MBITBA MOCYAbl XPOMOBYIO CMECh, CHHTETHYECKHE NIOBEPXHOCTHO-
aKTHBHBIE BEIIECTBA M OpraHMHecKHe pacTBopHTenu. Jlnd CyHmIKM H CTEpPHIH3aLHH
nocyny, KpoMe MepHOH, NOMEWAloT Ha OIMH 4ac B CYIIWIBHBIA mkad mpH
160+5 °C. Ecas eMKocTH MOTYT paspyluarhcs npu Temneparype 160 °C, To ux
CTEpHJI3YIOT B NTapOBOM CTEpWIH3aTOpe npH Temnepatype 121 + 2 °C (10° Ia) B
Teuenue 20 MMH.

7.2. IToozomoeka npod Kk duomecmuposaniio

7.2.1. Omb6op, mpancnopmuposka it xpaneHie 600HbIX NPob

O6wmue npouenypsl or6opa npob Box, a Takxke TpeGOBaHMA K YCTpOHACTBaM 41s
npo600TGOpa onpeseaeHs! B CIEAYIOLMX HOPMATHBHBEIX AOKYMEHTAX:

- TOCT 17.1.5.04-81 «Oxpana npupoznsi. I'napocdepa. [Ipuboprl u ycrpoiicTaa
ans otbopa, nepeuuyHON 06GpabOTKM M XpaHeHHs mnpo06 NPHPOOHBIX BOZ.
OG6uue TEXHMYECKHE YCIIOBHAR;

— T'OCT 17.1.5.05-85 «Oxpana npuponsi. 'napocdepa. Obmue TpeboBaHus K
oTbopy mnpo6 MOBEPXHOCTHEIX M MOPCKMX BOJ, NHbAa M aTMOCGEPHBIX
0CanKOBY;

- TOCT 31861-2012 «Boaa. O6uue TpeboBaHua k 0TOOpY Mpo6»;

— TOCT 31862-2012 «Boaa nutsepas. Ot6op npob»;

— TIHJ @ 12.15.1-08 «MeToanueckue yka3aHHd no oTbopy npod mis aHanusa
CTOYHBIX BOZY;

— P 52.24.353-2012 «OT16op npob6 nOBEpXHOCTHBIX BOA CYLUH W OYMLIEHHBIX
CTO4HBIX BOZY;

MecTto oT6opa npob ¥ NepHOAHUHOCTH OTOOPA YCTAHABIHMBAIOT B COOTBETCTBUH
¢ nporpaMmoii  MCCNENOBaHMWS B 3aBUCMMOCTH  OT  Bo;nHoro  obbekTa
(I'OCT 31861-2012).
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B 3aBHCHMOCTH OT 3ala4 HMCC/ieOBaHUs OMpEnENA0T THN NPOOLI: ToYeyHas,
cocTaBHas WM Apyras B cooteercteuun ¢ FOCT 31861-2012.

Jina npoBedeHHs OCTPOrO TOKCHKONOTHYECKOrO aHAIN3a Halno oTobpaTs He
meHee 500 cM’ BonHO#M NpoGEL.

Crioco6b1 oTO0Opa, TPaHCNOPTHPOBKH, XPAHEHHs, NOATOTOBKM K BBINOJIHEHHIO
GuoTecTUpOBaHHUA NOMDKHBI 00ECTeyuTh HEHM3MEHHOCTL COCTaBa Mpob B mepuon
Mekay 0TOOpPOM Npod M HX 2HAJTA30M.

[TpoGs1  OTOHpalOT BPYHHYIO CNEUHATBHBIMH TPHCMIOCOONCHHUAMH HIH C
MpMMEHEHNEM aBTOMATHYECKMX NpoO6OOTOOPHUKOR, NMpPH 3TOM E€MKOCTH Wi Npod
IOJDKHBI OLITH M3FOTOB/IEHHl M3 HETOKCHYHOFO MaTepuaia, JIETKO BHIHUMATHCH H3
Apo6OOTOOpHHUKA IUIA OYMCTKM H MbIThA. Ilpu oT6ope npobbl € IOBEPXHOCTH
BONOEMa WM BOJOTOKA MCHOJB3YIOT CTEKIAHHYIO WIH TMONMITHICHOBYIO OYyTbUlb
(P 52.24.353-2012).

Ins otbopa riy6uHHBIX NMpo6 BOABI M3 03ep, BOAOXPAHWIMIL, MpPYNOB U peK
CEAYET HCMONBL30BaTh 6aTOMETPEI.

Ot16op nMTBEBBIX BOJ MNeEpPeA MOCTYIUICHHEM B DPaclpefieIUTeNbHYIO CeTh
MPOH3ROAAT M3 KPaHOB Ha BOJOBOLAX, PACTOJIOKEHHBIX Ha BXOJE B YCTAHOBKY
obe3zapaxcuBanns. [IpoGbl BOIBI pacnpenenUTENbHOH CETH OTOMPAlOT B TEPHOAB!
Haubonewiero pacxoaa soast (FOCT 31862-2012). BogonporoaHyio BoAy OTOMpaloT
H3-110] KpaHa nNoOCne HHTCHCHBHOro ClvBa, MHOrOKpPaTHO OINOJIOCHYB €ro
orbupaemoli Bonoi. Kpah aHTncenTHueckoil 06paboTke He noasepraeTcs.

Ot16upars npuponHble W CTOYHblE BOIbI ClEAyeT B MecTax HauGosbluero
nepeMemyBanusa. OT6Op CTOYHBIX BOA HEOOXOAMMO NPOHM3BOAMTE B TOH HacTh
TIOTOKA, IZie B3BELICHHBIE HYaCTHIIB pacnpeneneHsl Gojee paBHOMEPHO. OUHILEHHBIE
CTO4HbIE BOABI HEOOXOAMMO OTOHPATh 0 MX XJOPHUPOBaHHA.

Ans npoBeneHMs aHaNM3a CTOYHBIX BOA HAa TOKCHYHOCTH MPEINOYTHTENBHO
OTOMpaTh COCTaBHYIO CpPEOHECYTOUHYl0 mnpoly, cobupas ee MOPUMAMH C
TIEPHOANYHOCTLIO OMUH 4ac. ToyeyHsle (pa3oBsie) NPoOH! JOMYCTHMO MCMONBL30BATh
TOJIBKO B MCKJTIOUNTEJIBHBIX CITydasX.

He nonmyckaerca xoHcepBHpOBaHHe npo6, npeaHa3HaYEHHBIX A1 HCCIeN0BaHUA
Ha TOKCHYHOCTb.

Oto6panHele Npo6bl HANMBAIOT 0O KpacB B ABAaXIbl NPOMBITEIE OTOMpaeMoi
Bojod GaHku WIM  (UAKOHEI M 3aKpbiBalOT 0€3 My3bIpbKOB  BO3IyXa
npuUINGOBAHHBIMH CTEKIAHHBIMH NMPO6KaMH MM NONHITWIEHOBBIMU KPBILIKAMH.
MNpo6r1 ynakosbIBaloT B JEPEBAHHbIE ALMKH IS MEPEHOCKH Npo6 M NMPOKIIARBIBAIOT
Oymarofi umnu Betomnio. B kapkywo noroay npobbi ans obecrieueHus ydLued
COXPaHHOCTH PEKOMEHAYETCS TPAHCHOPTUPOBaTh B KOHTEHHEpax-XOJONMIbHHKAX
TIPH TMOHMXEHHBIX MOJIOKUTENBHBIX TeMMepaTypax. 3UMo# [Uid NpefoXpaHeHHs Npos
OT TPOMEP3aHMA KOHTEHHEPH! JOMKHBI ObITh 000pYAOBaHEI TEPMOU3OIHPYIOWHMH
npowiankamy. CnemyeT usberaTh nonajaHuMs NpAMOrO COJHEYHOTO CBeTa Ha
TPAHCIIOPTHPYEMbIE NPOOHI.

ITpu otbope npobp1 3amonmusAOT akT (cM. I[lpunoxenwe 1), B KkoTOpoMm
OTMEYaloT:

— mucbp npobi;



Penaxuns 2014 r. MHA & T 14.1:2:3:4,12-06
T 16.1:2:2.3:3.9-06

— uenb npoGoordopa;

— haty;

— Bpems;

— Mecto oT6opa npobsi;

— TeMmepaTypy BOIbl;

— ®HO 1 noanuck oTOMpaBIEro Mpobbl.

Ha 6yThuiM paszMewiaioT 3THKETKY ¢ ykasaHueM ummdgpa npobwl. Tlpu otGope
npob HeobxoaNMoO cobmonaTs TEXHUKY 6€30M1acHOCTH.

IMpo6s1, moctynatomne B jabopaTropuio /i WCCNENOBaHWsA, OOMKHEI OBITh
3apeTHCTPUPOBAHLI B JKYPHANE pervcTpauuu ¢  0043aTeNbHBIM  YKa3aHMEM
KOJINYECTBA eMKOCTEH ¥ HoMEpa aKkTa, COCTaBIEHHOTo NpH oTbope npob.

Buotectuposanne npod BoAl MPOBOAAT He Mo3AHee 6 YacoB nocne ux orbopa.
Ilpy HEBO3MOXXHOCTH MPOBEACHHMs aHalIH3a B YKa3aHHBI Cpok TpoOBI BOABI
oxnaxpalotr n0 (+2) — (+4) °C. B »T1ux ycnoBuax npoObl A0 aHami3a MOryT
XpaHuThCcA He Gonee cyTok. O MPOJOIKHTENBHOCTH XpaHEHHA MpPo6 BOIBI JENaloT
OTMETKY B NpPOTOKOJE OHOTECTHPOBaHMA. B HCKMOYHTENbHLIX ClydasX, NpH
OTCYTCTBHM JIETYYHMX OPraHHYECKHX BELIECTB, AOMyCKAeTCA 3aMOpaxkMBaHHue npob no
(-20) °C Hmxe HyJ1a M MX XpaHEHHE OO ABYX Henenb. [lpu 3TOM cneayeT umeTs B
BHIY, 4TO IOCNEe PasMOPaKHBAHHA TOKCHHHOCTb BOABI MOXKET M3MEHHMThCA. Ecim
npoGsl TpeOyeTca oTcTamBaTh WIH GUIBTPOBaTH, TO 00€ 3TH NPOLUENYPLI NOMKHBI
MPOM3BOANTECS 10 3aMOPaKHBAHUS.

7.2.2. ITod2omoska npob 600bt k HuOMECMUPOBAHIIO

Ecnun npo6ei ObinH 0XN2KACHB WK 3aMOPOKEHBI, TO NIEpen 6HOTECTHPOBAHHEM
WX JOBOINAT JO KOMHaTHOH TeMmepatyphl. KpynHommcnepcHbie BKIIOYEHHSA,
MPUCYTCTBYIOIIME B CTOYHBIX BOAAX, CNEHYeT ynanuth (uneTpaumeii npobbl uepes
MOPHCTHIA  00e330oneHHbll  ¢unbTp "Genaa nenrta”. Henb3s  ucnonbs3oBaTth
MEJIKOTIOPHUCThI  GUAbLTP, HAnpumep, "CHHAA JIEHTA", MOCKOJbKY OH MOXET
3a0epKMBATh  KOJUIOMIHBIE  BEIECTBA, YTO CKAKETCA HA  Pe3yibTaTax
6HOTECTHPOBAHHUS.

Tpuponnsic Boabl GUABTPYIOT yepe3 MeMOpaHHble GUIETPI C AHAMETPOM TIOp
3 - 5 MKM HIIH Yepe3 NopHCThbiN 06€330€HHbIH GUNBTP.

Hcnonesyemsbiii nna o6e33apakuBaHMi NHUTHEBBIX M CTOUHBIX BON AKTHBHBIN
XJIOp ABJAETCH TOKCHYECKMM BEILECTBOM, MO3TOMY Tepell OMOTECTHPOBAHUEM TAKHX
BOA €ro HeobXoAMMO YHaIMTh OTCTAMBaHHEM npobLl B OTKPLITOH €MKOCTH C
LIMPOKHM TrOplioM npu Temrneparype (+2) — (+4) °C B Teyenune 3—5 yacos.

[1po6a Bonbl, NOArOTORNEHHAA K GMOTECTHPOBAaHMIO, NOMKHA meTs pH 7,0-8,5.
Ecny pH npo6bl He yknansieaeTcs B ITH MPEAENbl, TO YCTAHABINBAETCH TOKCHYHOCTE
OTAENBLHO IO M MNOCJIE KOPPEKUMH KHUCIOTHOCTH mpober 10%-HeiM pacTBopom HCI
wmm 10 %-neim pacteopom NaOH. Koppekuma pH He nomkHa BBI3BIBATH
XHMHYeCKOH  peakuMM C¢  BeniecTBaMM  mpobnl  (BhIMameHHe  ocanka,
KoMIeKkcooOpa3oBaHHe) W yReNnv4HBaTh €€ 06beM Gonee, 4em Ha 5 %. B npoTtoxone
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OlBiTa YKazbiBaloTcst 00a pe3ynbTaTa OHOTECTUPOBAHHA, OJHAKO 3aKITIOYEHHE O
TOKCHYHOCTH A3ETCA 110 MPoOBI 10 KOPPEKLIHH KUCIOTHOCTH.

[po6bl rpyHTOBBIX WM APYTHX BOI C BEICOKHM CONEPKAHHEM [BYXBAIEHTHOTO
skeneza (Gonee 1 Mr/nM3) CJIeyeT NpelBapUTENbHO OTCTauBaTh He MeHee 24 4acor
npu temnepatype ot (+2) 1o (+4) °C. Iocnie 3Toro ocseTneHHaa Bona cupoHUpyeTcs
H aHATU3NPYETCS HA TOKCHYHOCTD,

7.2.3. Ombop, mpancnopmuposxa, xpanerue npob 2pynnos u no4e

Ot160p Npod rpyHTOB M MOUB, HX TPAHCNOPTHPOBKA H XPAHEHHE OCYINECTRIIAIOT
B COOTBETCTBHH C:

- T'OCT 17.4.3.01-83 «Oxpana npuponsi. [Toursl. O611He TpeboBaHus Kk 0TOOPY
npob»;

- I'OCT 17.4.4.02-84 «Iloussi. Merompsl oT60pa M NOATOTOBKH Mpo6 s
XHMHYECKOr0, GaKTEPHOIOTHYECKOT0, re/IbMUHTONIOMHYECKOTO aHAJIM3ay;

— TOCT 27753.1-88 «I pyHTHI Term4Hble. MeTonsl oT6opa npob»;

— T'OCT 28168-89 «IToursl. OT60p Mpo6»;

~ I'OCT 12071-2000 «I'pynrtsl. Ot1OOp, ynakoBka, TpaHCMOPTHPOBaHUE M
XpaHeHHe oOpa3LoB».

[Npo6Hbie mioutaky 3aKNaqbiRBaloT Ha Y9acTKax ¢ OJHOPONHBIM NMOYBEHHBIM U
PaCTHTEILHBIM NOKPOBOM.

[Tpn xoHTpoONe 3arpA3HEHNs MOYB MPEANPHATHIMH NIPOMBILIIEHHOCTH NPOGHbIE
TUTOIA/IKH Hame4aoT BHOJb BEKTOpOB «po3bl BETPOB»
(I'OCT 17.4.4.02-84). donoBble 00pasupl NOUBHI A/ TIPOBEAEHMS KOHTPOJIBHBIX
HM3MEpPEHNH Ha TOKCUUHOCTh OTOMPAIOT Ha HezarpA3HeHHBIX ydacTkax obcienyembix
TEPPUTOPUH, UMEIOLLINX AHATIOTUYHBIH THIT IOYBH.

ToueuHsle npoGbl oTbupaloT Ha MNpobHOM mnomlagke W3 OJHOrO MM
HECKOJILKMX CJIOEB WJIM FOPDHU30HTOB METOAOM KOHBEpTa WIHM MOOBIM APYrHM
cnoco0OM ¢ TakUM pacueToM, 4ToObl kaxcaas npoba mpencTaensna cobol vacTb
NMOYBbl, THNMYHOH 111 FEHETUYECKHX FOPH3OHTOB WIIH CJIOEB JAHHOrO BHOA MOUBBI.
Ha kaxapie 20 ra mioiuamy 3akiajsiBalOT HE MeHee OnHON npobHo# miomagky
pasmepoM 10x10 m (FOCT 17.4.4.02-84). I'lpu obcnenosanuu momany mexee 0,5 ra
pa3sMep MIOHIAIKH YMEHBLIAIOT 0 5X5 M.

Tlpu mccnenoBaHMM TETUIMHHBIX TPYHTOB BCA IUIOIIAAb TEMAKMLbl pa3buBaercs
Ha npobHble mowanky. [nouans oaHOM MpoBHON MOW@ANKK [OMKHA COCTABRIAThH
230-270 m”. Tpanmupl NPOGHOM MIOUIATKM OMPENENTIOTCA IEMEHTAMH TEMTHMHEIX
KOHCTpYKuMiA. B Tennuue, cBobogHol oT pacteHuil, ot6op mnpob6 Npou3BOAAT
paBHOMEPHO Ha Bceit miomaaM npobno# miomankyu. Ha npobHoit nnowanke,
3aHATON PacTEHUAMM, TOUEHHBbIE MpPOOBI OTOMPAIOT B pAAAX MEXKIY pacTeHHAMH
(F'OCT 27753.1-88).

s ot6opa npo6 nouys MCIONB3YIOT HOXK, IINATENb WIH NO4YBEHHBIH Gyp.

O6senvHentyo npoly TnOMY4alOT NyTeM CMELUMBAHWA TOYEYHBIX MpPob
ONMHAKOBOro obbema, OTOOpaHHBIX Ha onHOM npobHofi miowanke. /s storo
TOYEUHbIE NpOOLI MEPEHOCAT Ha KIIEEHKYy WM KpadT-Oymary, nepeMemHBalOT M
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KBapTYIOT (CoKpawator) B 3-4 pasa. [TouBy nocne KeapToBaHHA OTOMpaIOT
HECKONILKMMH PaBHBIMHU HOPLMAMY H NEPEHOCAT B CTEKIIHHEIE GAHKH ¢ repMETHYHOH
kpbuikofi. Takum ofpazom, mony4aloT oObenuHeHHyl mnpoly, Macca KOTOpoi
DOJI>KHA COCTaBJIATD He MeHee | Kr.

Hcnonpsyemele cnocobsl o1bopa, TPaHCNOPTHUPOBKH, XpaHeHus,
npoGONOArOTOBKH JOJDKHBI OOECNEYNUTh HEH3IMEHHOCTh cocTaBa npo6 nous H
FPYHTOB K MOMEHTY HX OMOTECTHPOBaHMS.

Mpu orbope npo6 HOYBEI COCTABIAIOT aKT MO YTBEPXKICHHOH dopme (cM.
Mpunoxenne 1). Ha emxocts ¢ npoboii HakneMBalOT ITHKETKY, Ha KOTOpo#
ykasbiBaetca wudp npobsl.

TIpo6sl, KoTOpBIE MOCTYNAIOT B JIaOOPaTOpPHIO, PETHCTPUPYIOT B IKypHae
pervcTpanuy ¢ yKa3aHHeM KOJIMYECTRa eMKocTel H HoMepa akTa oTbopa npo6.

Tpo65i OB H FPYHTOR aHANIM3HPYIOT He no3aHee 12 4 ¢ MomeHTa otbopa. Ecnn
JAHHOE YCJOBHE HENb3s BBINONHNTE, TO 00bECAMHEHHBIE NPOOHI XpaHAT B
XONMONWJIBHHUKE B €MKOCTAX C IUTOTHO 3aKpbITOH KpBLIILKOH N0 OOHOM HeneNnd MpH
Temnepatype ot (+2) no (+4) °C. He nomyckaeTcs KOHCEpBHpPOBaHHe MpoOsl Mous
U1 aHaJIn3a Ha TOKCHYHOCTD.

7.2.4. ITpuzomoenenue 600HON bIMANCKI U3 2PYHMOB U NOYE

Oto6panHble 1A NPOBECHUA OHOTECTHPOBAHHA TPYHTHI U MOUBH Pa3phIXJIAIOT
wnareneM ¥ ocBobOXKOAIOT OT WHOPOAHBLIX MaTepuasioB. K HuM oTHocATCs
MeXaHUYECKHE BKJIIOYEHHS, TaKHE Kak MPOMBIUUIEHHbIE, CTPOMTENLHBIE, GHITOBBIE
oTXoOpl M T, & TaKkkKe TaledyHuK, OONOMKM KaMHeH, KODHEBRMII M BETOK.
Bo3mMoXXHOCTH YAQJICHUs TaKuX BKJIOYEHHA M3 HPOGH YCTaHaBJINBACTCA HA OCHOBE
M3YyUEHHS [MOJIEBOTO OMMCAHWA MecTa ee oTOopa. [laHHble CBEAEHHA NOKHBI
NPpUCYTCTBOBaTh B CONPOROJIMTENBHOM NOKYMeHTaL MK (akT oT6opa npob) k npobam,
HanpasJieHHbIM Ha TOKCHKOJIOTHYECKHMil aHaIn3.

TMocne 3Toro MpoGel NEpeHOCAT Ha HHCTBIE JIMCTBI MIOTHOH GyMarn H AOBOJAT
10 BO3AYIIHO-CYXOr0 COCTOSHHS B XOPOLIO NPOBETPHBAEMOM ITOMEILEHHH WIH B
BLITAOKHOM 1ikay. BeicylieHHy10 NouBy MpOCEHBAIOT CKBO3b CHTO C pa3sMeEpoM
suyeek 1 MM M BBIIEP)KMBAOT OTKPHITHIMH HE MEHEE 2-X 4acoB NpH KOMHATHOH
TEMAepaType U BIaKHOCTH BO3JYXa.

[oarorornerHyio npoby NOYBBI paclpenensoT HA POBHOH NOBEPXHOCTH C/IOEM
B | cM M oTOHpalOT U3 5-TH TO4EK MeToAoM koHBepTa. OToOpaHHas mpoba ¢ mMaccoii
okono 200 r pa3;menseTcd Ha IBE paBHLIE HacTH: JUI4 GHOTECTHPOBAHMA M Jns
OnpenesieHrs TUrPOCKOMUYECKoH BIaXXHOCTH T0C/€ BBICYHIMBAHHMA N0 MOCTOSHHOM
maccel. [Tepecuer BosnyurHo-cyxo#f mpobbl Ha Maccy abCcoMOTHO-CY X0 POBOAAT 1O
opmyne 1:

MMy = 2252 (1)
4

rne AMus.gx - Macca abconioTHO-CyXoro ofpasua, r; AMepi00x - Macca
BO3OYIIHO-Cyxoro obpasua mousbl, r; Ky - ko3bduumeHT mnepecueTa Macchl
BO3AYLIHO-CYXOH MpoOsr Ha MacCy abCoOMIOTHO-CyX0i (CpeHee H3 TPEX H3MEPEHHIR).

1
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Insa onpenenieHds MaccoBoi 10AM NOYBBI B BO3AYILHO-CYXOH npobe
HEeo6X0AHUMO:

1. B3BecuTb TPH MYCTHIX BHICYIUEHHbIX 610KCa C KPBIIIKAMHU, 3alIHCaB UX Maccy
(M,), 3aTeM B3BECHTb 3TH ke OIOKCHI C HaBeckaMu (OKOJO 1 T) BO3MyWIHO-CYXOH
npo6b (Meoso cix 1)-

2. TlomecTHTb OTKPHITBIE GIOKCHI C BO3AYIIHO-CYXHMH Npo6aMH B CYLIWILHBII
wkadp ¥ BbiAEpkaThb B TeweHue 3 uwacoB npu Temneparype (110+5) °C. 3arem
3aKpbITh GIOKCHI MPUTEPTHIMH KPBILIKAMH, MIEPEHECTH B IKCHKATOP M AOXKAATBCA HX
nonHoro ocTeianug (30-50 MuH). B3BecHTs 610kCH ¢ HaBECKaMM abCONIOTHO-CYXO#
npobsi K 3anucaTh BX Macchl (Masc oyni)- [locne nepBoro B3pelnBaHua NpoGbI MOUBL
Heo6XOANMO €lLIE€ HECKONbKO pa3 no 1-2 yaca BBICYHIMBAaTH M OXJaXAaTh B
3KCHKaTope, 106HMBasCh pacxoxaeHHa B Macce Menee 0,005 r. Tousocts
B3BEIIMBAHNA JOJbKHA cocTasnathk 0,001 r.

3. Ha ocHoBe MONy4eHHBIX NaHHBIX pPaccyMTaTh 3Ha4YeHHA KodduuueHTa
nepecyeTa K, AJ1st KaXKI0ro 3KcnepuMeHTa no gopmye 2:

K = M:irc.gxl'-Mnl (2)
' Mm)o.qr.i -M oi
rae K, — ko3 dUUMEHT nepecyeTa B i~-TOM H3MEPEHUH; Mqc.px; — Macca Glokca
¢ abCoMOTHO-CYXHM 06pasLoM B i-M M3MEPEHHH, T; Muy,p.vi — Macca Glokca ¢

BO3IYLIHO-CYXMM 06pasLom B i-M M3MEpeHuM, T; M,; — Macca ImycToii 6iokca B i-M
M3MEPEHMUH, T.

4. [To pesynrTaTam Tpex NMOCNENHUX U3MEPEHHI MAcChl OIOKCOB NPOH3BOANTCH
pacuer cpeniHero 3ha4enusa (K., ) no gopmyne 3:

K, +K,+K
K, =——2 3 3 2 A3)

o

BOnHy10 BHITSXKY W3 NOUBBI Iis GMOTECTUPOBAHWA TOTOBAT B COOTHOLLEHWH
1 dacte mouBel M 4 4YacTH AMCTHIUINPOBaHHON BoAsl. Bomy mns ynaneHus
YINIEKKCIIOro Tra3a, KOTOphIi pacTBopseT kapOoOHaTel KaJbUMA M MarHus,
NpeBapHTENBEHO KHIATAT 30 MHH, a 3aTeM OXJIAXKAIOT H adPHPYIOT.

Ina nony4eHus BOAHOM BHITAXKH 6epyT 100 r opo6bl MOYBHI B BO3OYLIHO-
CYXOM COCTOAHHM, TIEPECYMTaB HaBeCKy Ha ee abCoNIOTHO-CYXyl0 Maccy.
KonuuecTro nouss! AOMKHO GbITE IOCTATOYHBIM WA NOy4EHHd 00bEMa KCTPAKTa,
HeoOXOLMMOro NpH BLINOJIHEHHU BCEX NpoLenyp 6HoTecTHpoBaHud. HaBecky nouew
nepeHocAT B konby emkocteio 1000 cM® u MPWINBAIOT 4-KpaTHOE KOJNMYECTBO
DMCTWUIHPOBaHHOM BOABI.

ITony4eHHY10 CMECE B TE4YEHME 2-X 4acOB MEPEMELIMBAIOT Ha anmapare s
BCTPAXHBAHHA >XKNIAKOCTH H 3aTeM oTctauBaioT 30 MuH. HamocanouHas >xMAKOCTD
otéupaerca cHdoHMpoBaHHEM H (UABTpyeTcs uepe3 MeMOpaHHbie (GHIBTPHI C
auameTpom mop 3 - 5 MkM wnM uepe3 Gymaxusie o6e330nenHbie PUNLTPH "Genas
nexTa". Ecnu nepeele nopuuu (uabTpaTa 0KasbiBAOTCA MYTHBIMM, TO MX HY)KHO
HECKOJIBKO pa3 GHIITPOBATH /10 MOJyHeHHs NPO3padHOro PacTBOpa.

TTpu ycTOHIHMBOM MOABNEHUN OKPACKH H (HJIH) NOBBILIEHHOW MYTHOCTH BOIHOI
BBLITAXKKH, XapaKTEPHBIX IS HEKOTOPHIX THIOB IOYB (IyMYCHPOBaHHLIE, NEPHOBO-
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MOA30UCTHIE, TOPGSHLIE H 1IP.), BOAHYIO BHITAXKKY H3 HHUX TOTOBAT B COOTHOLIEHHH
1 yacte nouskl ¥ 10 yacTel AUCTWILIHPOBAHHON BOIEI.

BroiTskka M3 Mo4YB AOMXKHA UMETh BenuuMHY pH B amanazone 7,0-8.5. Tlpu
HEOOXOAMMOCTH BHITSKKY Tepell CepHiiHBIM pa3baBiieHHeM NpenBapUTeIbHO
HeliTpanuaylor. [locne HeHTpanuzauuu npobur  aspupyror 10-20 mMuH nns
crabunuzauuy pH.

Tpebyemble pazbaBneHHs BOAHON BLITAXKU JUIA OHOTECTHPOBAaHMA TOTOBAT
cormacHo m. 7.2.7.

7.2.5. Ombop, mpancnopmuposka u xpauexie npob 0CAOKO8 CHIOYHBIX
800, OMx0008 NPON3600CHEA U nompebaeHus

Ot6op, TpaHCNOPTUPOBKY H XpaHEHHE Mpob OCaaKOB CTOYHBIX BOI, OTXONOB
NpOU3BOACTBA U MOTPeOJEHNS TPOM3BOAAT COrNAcHO CHEAYIOLIHM HOPMATHBHBIM
JNOKYMEHTaM (€Cild YCNOBMs, YKa3aHHBIC B H3HHBIX ROKYMEHTax, NpOTHBOpEHaT
TpeGOBaHUAM HACTOsLIEH METOANKH, ClielyeT PyKOBOACTBOBATLCA NocneaAHel):

- Orxonsl MMHEPANBHOrO MPOMCXOXIEHWA. PexoMmeHzauuu no orbopy H

noarotoeke npo6. O6umue nonoxxenna. ITHI @ 12.4.2.1-99;

- Otbop nmnpo6 nNOYB, TIPYHTOB, OCaIKOB OHONOTHYECKMX OUHCTHBIX
COOpY>KEHMH, 1IaMOB NPOMBILUICHHBIX CTO4HBIX BOA, AOHHBIX OTIOXKEHUI
HCKYCCTBEHHO CO3/1aHHBIX BOZIOEMOB, NpynOoB-HakonuTened n
THOPOTEXHUYECKNX coopyxennit THAD 12.1:2:2.2:2.3.2-03;

- CIT 2.1.7.1386-03 «OnpeneneHne knacca ONAcHOCTH TOKCHYHBIX OTXOHOB
MPOU3BOACTRBA W NOTPEOICHHAN.

Brige/sii0T HECKOBLKO IPyNil OTXOAOB:

- TIO: oTxoARI IPOU3BOZCTBA (NIPOM3BOACTBEHHBIE OTXOAKI);

- TBO: otxonei norpebneHus (TBeppie OLITOBLIE OTXOD);

- cmech I[1O u TBO (cMelaHHble OTXOABI).

Ilo arperaTHoMy COCTOSHMIO  pa3vM4alOT  TBepAble  (MblneoOpasHbIe,
NopouKooOpasHble, 3epHUCTHIE, NUIAKH, FPpaHyJIHPOBAaHHbIE, KyCKOBLIE), MacTo-,
cMONO- M cTyAHeoOpasHeie u np. KpoMe Toro, oTXoab! MOryT GBITH FOMOreHHBIMH WTH
FeTEPOreHHBIMH.

Ot6op npob nporoanTca Ha Npo6GHBIX MWIOWAAKAX M3 EMKOCTEH HaKOMUTENs
WIM H3 HCTO4YHMKA oOpasoBaHus otxoma. Ha kaxkmsie 20 ra Hakonuresns
3aknajpiBaeTcsa He MeHee 1 mpobHo# nomanku (CIT2.1.7.1386-03).

Jns otbopa npo6 c GoABMMX no MIOIMAIKH XpaHWIHMIY OTXOROB BBIAEAAIOT
npoGHYI0 MWIOWAAKy B BHAE KBajppara co cropoHamu He Menee 10 m. Jlna
HeGonbMx Hakonuteseil (MeHee 0,5 ra) npobHas niowagka A0MKHA OLIT HE MCHEe
5x5 M. ToueyHbie npobsl OTOHpaAlOTCA Ha NPOOHBIX MAOLIAAKAX M3 OAHOTO WM
HECKOJIBKMX CJIOEB WJIM TOPW3OHTOB METOAOM KOHBEPTA MO AMaroHain Wiy JoObIM
JIpyruM cnocoOoM ¢ TakuM pacdeToM, 4ToObl B KaXKI0M ciiyuae npoba npenctaensia
coboif THRNMYHYK uacTh otxoma. QOwvenuHeHHas npoba cocTaBaseTcs MYTEM
CMEUINBaHUA TOYeUHbIX Npod (He MeHee S npob), OTOOpaHHEIX HAa OAHOH naoWAanKe
unu u3 oaHoti emkoctH (CIT 2.1.7.1386-03).
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Ilpu ot6ope npob u3 Kyun ToyeyHsle NpobBI GEPYT C €€ BepiuiiHbl, OCHOBAHMA
60koBLIX moeepxHocTell. Uucno npod M3 KyuM BBICOTOK OO 2 M AOJKHO OBITH He
MeHee 9 U yBenMYHBaThCA Ha 4 NPOOBI ¢ KWKALIM AONONHUTEILHBIM METPOM BHICOTHI
(®P.1.39.2007.03222).

Ilpn ot6ope npo6 TBO HeobxoaMMO YCTaHOBUTH €ro cocras. OH BK/IIOMaeT
xonamue B TBO koMnoHentsl (Oymara, kapTOH, NMHUIEBbIE OTXOABI, AEPEBO,
MJIaCTHK, CTEKNO, YEPHbIA M LBETHOH METalmn, TEKCTHAb, KOXKa, Pe3UHA, KAMHH,
WTYKaTypKa ¥ 1p.), a TakKe WX HPOLEHTHoe coiepxkanue. [nd naGopaTopHBIX
HCCIIEOBAHHI M3 MacChl Ka)KAOTO KOMIIOHEHTa OTXOJa OTOMpaoT B OTHENBHEIHA
TNIaKeT €ro cocTaBstolne. Macca npods! kakA0ro M3 KOMIIOHEHTOR MO/KHa ObITH He
menee 300 r.

CoctaB  NpOW3BOJACTBEHHBIX OTXONOB  ONpENeNAeTcs  NPOH3BOXUTENEM
(co6CTREHHHKOM) OTXONa CaMOCTOATENLHO HIIM C NPUBJIEYEHHEM aKKPENHTOBAHHBIX
B YCTaHOBJICHHOM nopsake opranusauuit (CIT 2.1.7.1386-03).

Jna or6opa npo6 0TXONOB MCINOJNB3YIOT LINATENE HIM NOYBEHHbIN Gyp. OT6Gop
CBIITY4YHX OTXOZAOB W3 Taphl (BaroH, Ky30B aBTOMOOIIA, KOHTeliHep ¥ Ap.) NPOH3BOIAT
¢ nomoleo wyma. Konnuectro # Heobxoaumeiii 06sem ot6upaeMoii npo6sl oTxoxa
3aBHCHT OT €rO arperaTHoro COCTOSHHSA, BJIAXHOCTH, CTENEHH OAHOPOOHOCTH H €ro
3€PHHCTOCTH (AN ChITYYHX OTXOZOB).

ToueuHbie Npobbl OTXONOB NEpen 00beAHHEHHEM TIIATEILHO FTOMOTE€HH3NPYIOT.
Obpatiasc, ¢ TBEpALIMH CLIMYYUMH M NACTOOGPa3HBIMHU OTXONAMH, HCHOJB3YIOT
METALIMYECKHE 1inareny. [onyxHikue 0TX0akl FOMOreBHINPYIOT BCTPAXHBAHUEM.

OfpenunenHas npoba oTxona Npu OTCYTCTBHHM ChenManbHbix TpeGoBaHuit
JOJKHA COCTaBNATH HE MEHee 1 KT.

IMpobsl 0TXONMOB He NomJiexaT KOHCepBMpOBaHWIO. B naGoparopwio npo6si
IJOMKHBI TOCTYNHMTE He To3nHee, 4deM 4Yepe3 12 u mocne ortbopa. [lpm
HEBO3MOXXHOCTH MPOBEACHUA AHANM3a B yKasaHHbIi cPOK npoGnl OXIKAIIOT A0
(+2) — (+4) °C. B 31ux ycnoBHAX rpoObl XHUIKHX M OPraHUYECKHX OTXOLOB N0
aHATM3a MOTYT XPaHWThCA He OoNice OOHMX CYTOK, TBEpPOBIX - He Gonee onnoM
HEAEenH.

I1po6b1 OTXOROB, MOCTYNMMBLINE B JaGOPaTOpHIO Ha HMCCNEAOBaHHE, HODKHBI
6bITb  JOKyMeHTalbHO  OQOpMJIEHHI W MapkupoBaHbl.  HeoGXomMMEBIMM
COTIPOBOJMTENBHLIMA NOKYMEHTaMH ABNAIOTCA akT npobooTbopa (cM. TlpunoxkeHune
1). MapkupoBka OTXOHOB OCYLIECTBJIAETCA B MPOH3BONLHON ¢opMe, HO ¢
obs3areibHBIM 3aHeceHneM 0G03HaAUEHHH B TaGOPATOPHLLA >y pHA.

7.2.6. [lpuzomoenenue 60OHOU GLIMANCKU U3 OCAOKOB CIMOYHBIX 800,
omx0008 npouzgoocmeaa u nompebneHus

BonHyi0 BBITAXKKY W3 OCaikOB CTOYHBIX BOJ M OTXONOB TOTOBAT H3
COOTHOIIEHHA «TBepaas (a3a : xuaxoctb» 1:10. B kayecTBe RKUAKOCTH HCTIONB3YIOT
IJUCTUITUPOBaHHYIO BOAY.

Teepovie omxoowi. TlpoGy Xopowlo nepeMelMBaicT. JIns NOArOTOBKA NpO6EHI
0TX0m0B Tpebyerca 3 xr, npoGei 0CANKOB CTOMHEIX BOI — OKONO 2 Kr. OToGpaHHbIe
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npo0bl 4eNAT Ha BE YaCTH, OOHY M3 KOTOPLIX BO3BPAIMAIOT B COCYXN IUIA XpaHEHMs,
OpYFYI0 pasphIXJISIOT ¥ TILATENBHO npocMarpueatoT. [lpu Hannumy yactuy 6onee 10
MM HX aKKypaTHO H3MeJIbUaloT C MOMOLIbIO METAJUIHYECKOro HINATeNd N0 MEHbLUEro
pazMepa. MexauuyeckKH pasMmanbkiBaTh CMeCh HemomycTuMo. 3ateM npoby
BLICYIIMBAIOT 110 BOAYIIHO-CYXOrO COCTOAHHMSA KaK yKa3aHo B 1. 7.2.4.

Mocne 3Toro npofy MeTo0M KBapTOBaHMA coxpawaioT B 3-4 pa3a. Ha rmankoii
pOBHO# noBepxHocTH (Ha kpadT-Oymare, kKneeHke WM NOJHM3TUNEHOBOM MIEHKe)
nepeMelanHyio mpoGy pas3feSiloT Ha paBHblC KBajpaTel. 3aTteM B [JaxMaTHOM
NopsAfike W3 KBAIpaToOB OTOMPAIOT MNOPLMH BCEH TOMIHHEI ciofl H OOBEAMHAIOT
nopuum B npody ¢ abcomoTHo-cyxoi maccoit He menee 200 r. BinaxHocTs ocagkoB u
OTXOJIOB onpenensioT no . 7.2.4.

Jinsa nosnyyeHns BHITAKKH HCTIONB3YIOT BO3XYLLHO-CYXYIO Mpoby, Macca KOTOpoi#
B mepepacueTe Ha abcomoTHo-cyxyw mnpoby nomxHa coctaenate 100 r. Tlocne
puimenayuBanng 100 © Takolt npo6el Gyaer nonyueHo okono 900 cM’ BonHO#M
BHITKKH. 3TO HEOOXOAMMO YYMTHIBATH TpM pacdere KOJIHM4ecTBa OTOGHpaeMoii
NOPLHH.

Kuoxue omxo0st u ocadku cmounsix 6od. XXunkue n conepxamue MeHee 1 %
B3BEIICHHOTO BELUECTBA OTXOJbl M OCANKH CTOMHBIX BOJ He MOABEPraioT
BBILICTAYHBAHHIO, @ CPa3y HCCAENYIOT Ha TOKCHYHOCTh NOCHAE GWILTpaLuN uepes
(buneTp «benas neHTa» WIK nocne ueHTpUdyruposaHus.,

Buvinoanenue npoyedypel nodzomosku >xkcmpakma Gvigenauueanus. B cocyn,
comepKalyi OTXOH WIM OCalloOK CTOYHLIX Boa ¢ abcomoTHo-cyxofi Maccoif 100 r,
100aBAAIOT AUCTWNIMPOBAHHYIO BORY B COOTHOLUEHHH «CyXas Macca : XKHAKOCTbY
1:10 (sanGonee yno6uo Hcnonssosats 1000 cM® Boxsl Ha 100 T oTXona B pactere Ha
abcomoTHO-CyXylo Maccy). [Ip# MeHbweM konuuecTBe NpoShl COOTBETCTBEHHO
CHHXaeTca U 00beM ANCTHININPOBAHHOM BOABI.

[NosyueHHy10 cmech B TeueHHe 7-8 wacos cnabo riepeMemIMBAlOT HA annapare
A BCTPAXHBAHHMA JKHUAKOCTH, obecneynBas HaxoXOeHHe TBEPAOTO BELIECTBZ BO
B3BCIIEHHOM COCTOSHHMH. [lociie OKOHYaHMA TNepeMeIlHBaHUA pacTBOP C OCAOKOM
OCTaBJIIIOT HAa HOYb I OTCTaMBanuf. TlOCRe 3TOro MXWAKOCTH Haj OCaLKOM
CHOHMPYIOT.

Ecau nocne orcTanBaHua KMAOKOCTH CTAHOBHTCA NMpo3pa4HoH, To GMIBTpOBAHHE
HE NpoHu3BOAMTCA. [IpM HaIMMMM B JKCTPAKTE B3BEILEHHONO BELIECTBA JKHAKOCTh
Heob6xoaumo mpoduneTpoBaTs uepes GuIETp «Genas neHTa» B BOpOHKE BioxHepa c
npuMeHeHHeM crnaboro eakyyma. B ciyuae npHMeHeHHA (WIBTpOBaHHA 3TO
oTMeuyaloT B paboueM oxypHane. JIng oCBOGOXNEHHMA BOAHOM BBITAXKH OT
B3BELUCHHBIX YAaCTHL] BO3MOXHO NMpuMeHeHHe LeHTpubyruposanna (10 MUHYT npu
3000 o60opoTor B MHHYTY). Eciit MyTHOCTb BOAHO#H BBITAXKKH H3 OTXOZRA COXPAHAETCA
1 nocne GUALTPALKH, TO B MCKIIOUHTENLHBIX CYYasX AOMYCKAeTCa ee OTCTauBaHHe
B XonoaunbHUKE 10 S cytok (®P.1.39.2007.03222). ITocne 3TOro »KHAKOCTL Han
0CcanKkoM CUGOHHPYIOT.

MNonydeHHbIH nocne BbILIENAYNBAHHA SKCTPAKT UCCHASAYIOT HA TOKCHYHOCTb.
Mpouemypy 6uoTecTHpOBaHMA HAYMHAIOT HE MO3AHEE, YeM 4Yepes 6 4acoB nocie
NPATOTORJIEHHA BHLITAKKHA U3 ocalKa, oTxoaa. Eciin 3To HeBO3MOXKHO, TO HOMyCKAETCS
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XpaHeHHe IKCTpaKTa B XOJIONWJIbHHKe He Oonee 48 4acoB mpu Temmepartype (+2)-
(+4)°C.

Iepen OuoTecTHpoOBaHHEM H3MepsloT pH M TeMnepaTypy B MNOITYyHYEHHOM
3KCTpakTe. BonHas BBITAXKKA U3 OCAJKOB CTOYHBIX BON MM OTXONOB JOJDKHA MMETDb
pH 7,0-8,5. Ilpu neobxonumocTy nporonat koppexuuio pH npobel, nocne kotopoi
ee apupy1oT B TeueHue 10-20 mun. Temneparypy npobbl IOBOAAT 10 TEMNEPATYpbI
pabovero NOMeLeHHS.

Ecan HeobxomMMo ycTaHOBHTHL BiAMAHMe ¢akTopa pH Ha pesynbrtarh
OGHOTECTHPOBAHNS TOKCHYHOCTH BOJHBIX BBITSXKEK M3 OTXOHOB B TEX CIy4asX, Koraa
senmunda pH BeixomuT 3a npenensl QuanasoHa 7,0-8,5, TokcHkonorudeckwmii
IKCMIEPUMEHT MPOBOJAT Ha Mpobax N0 M MNocse MX KOPPEKUMH. 3a pesynnTar
MPHHHMAETCA TOKCHYHOCTh MCXOZHOH npoObl. JlaHHBIE PETMCTPUPYIOT B XKypHarne.
TpurotoBnenue pasbaBneHuit BOJHOH BBITAXKKH 111 GHOTECTHPOBAHUA IPOBOAAT MO
n.7.2.7.

ITpu neneHyy mpo6 0CANKOB CTOYHBIX BOJ MIIH OTXONOB Ha XXMAKYIO M TBEPIYIO
(paKuMH Ha TOKCHYHOCTH MPOBEPAIOT KaK >KMAKYIO (pakuMIO, TaKk M IKCTPaKT M3
TBepaoi pakumu. Ecnm kakas-mibo W3 3TMx 4actedl Okazanach TOKCHYHOM, TO
TOKCHYHBIM CUMTAETCA BECH OTXOR.

7.2.7.  IIpuzomoenewue  pazbasnenuit  uccredyemvix 600  Onf
buomecmuposanus

Ins  npuroToBieHHsA  pa30aBieHMHi  MCCEQyEeMBIX BOL  HCIIOJNB3yeTcs
KYJETHBaLHOHHAd BOJA. AHalM3HpyeMble BOABI TpPEABAPHTENLHO pa3AeifAlOT B
2 cocyna: onMH Ans pa3OaBneHus, a ApYroil JUls XpaHEHMR pacTBOpa, eciu
6notecTupoBanue Heo6xonumo GyzneT noeTopuTs. Bee pacTBopsl M MX pa3baBrienus
FOTOBSATCA NPH KOMHaTHOH TemmepaTtype. KynbTHBauMOHHas M Mccheayemas BOIb)
JOJKHB! TAKKE UMETh KOMHATHYIO TeMnepaTypy.

TlpecHbie MOBEPXHOCTHBIE, MPYHTOBbIE Y CTOYHBIE BOABI aHAM3MpPYIOTCA B 100,
33, 11, 3,7 u 1,2%-Hoii KOHUEHTpaUMAX (pan pasbaBneHui, kpaTtHeix Tpem). [locne
TOJTyYEHHs NPEABAPUTENLHEIX PE3yNbTaTOB OMOTECTHPOBAHMA NPH HEOOXOAMMOCTH
FOTOBATCA ¥ aHAIM3MPYIOTCA IONOJHMTENBHBIE pasbapnenma. B mpouecce
TIPUTOTOBNIEHHsA pa3barneHn# Npobsl TIIATENEHO NIEPEMELIHBAIOT.

IMonrotoenenHas k 6HOTCCTHpOBaHMIO Boma B oGseme 300 cm’ NEPEHOCHTCH B
CTEKIAHHBIA cTakaH emkocThio 500 cM’. [l nomydeHus p;ma pasGaBnenui
auanusnpyemon npo6bl, KPaTHEIM TPEM, B 4EThIpE cTakaHa Ha 200 cM’ nobasnserca
no 160 cM’ AMCTHITMpOBaHHOM BoZbL. ITocie 3TOro B nepBbli M3 HUX BHOCHMTCA
80 CM TECTHPYEMO# BOJABlL, BO BTOPOHi, TPETHH M YETBEPTHIH MEpPEHOCHTCH MO
80 cM’, COOTBETCTBEHHO, M3 MEPBOTO, BTOPOTO M TpeThEro crakaHoB. Hapsamy c
pasbaBlieHHON TecTMpyeMo# BONOH B OTHENbHBIE cTaKaHhl BHOcHTCA 160 oM’
MCXONHOM BOIBI O/ TECTUpOBRaHMA ¥ 160 cm’ KOHTpOJIBHOHM (KYNbTUBAaLIMOHHOM)
Boabl. Takum o6pa30M, nojiy4aercs 6 cnedylolMX BapHaHTOB TECTHPYEMOM MpoOsl
Bozbl o6bemoM 160 cm’ kaxnas, BKTiouas KOHTPOJIbHYI0 Npody, B KauecTBe KOTOPOH
MCTOMB3yeTCA QHCTUIUIMPOBaHHAS Boja:
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1. UcxonHas (He pazbapnennan) npoba Boasl, 100%;

2. I1Ipoba, paz6arnenHas B 3 paza, 33%;

3. Ipob6a, pa3basneHnas B 9 pas, 11%;

4. I1po6a, pasbaenennas B 27 pas, 3,7%;

5. Ilpo6a, pasbaBneHHas B 81 pa3, 1,2%;

6. KonrponbHaa npoba, 0%.

Ecnyu m3HauasibHO M3BECTHO, YTO MCCIIEAYEMble BOABl M BBITAXKH obnajaiot
THUNEePTOKCUYHOCTBIO, TO Npobbl NMpeaBapUTENbHO pasbaBNAOTCA KyJbTHBALMOHHOM
Bono# B 9 pas. TTocne 3TOro Takke roToBUTCA Al ee pazbaBiieHHit, KpaTHBIH TpeM
(9, 27, 81, 243, 729 pa3).

Ilpn pabote ¢ BONHBIMHM BBITAKKAMH H3 OTXOLOB CJIEAYET MIPUrOTOBHTL PAN
pasbasnenuit kpathbiii 10-TH. g 3TOoro NOAroToBNIEHHas K GHOTECTHPOBaHMIO
BHITIKKA B O6beme 100 cM® mepeHOCHTCA B CTEKISHHBIA cTakaH emKkocTbio 100-
200 cM’. [ins momydeHus pama pasGaiieHMH aHATM3MpYEMOV npobbl, KpaTHLIM
HecATH, B ueThIpe AHAIOTHMYHBIX CTakaHa noGaensercs mno 180 oM
aucTwulMpoBaHHO# Bonbl. [locne 3Toro B nepBblii H3 HHMX nepeHocutes 20 c™’
BOOHOrO  3KCTpaKTa, BO  BTOpPOH, TPeTHAi M  4YeTBepTHIit - 1O
20 cM’, COOTBETCTBEHHO, W3 NEPBOFO, BTOPOTO M TPeThero crakaHoB. Hapany ¢
pas6aBneHHOl TecTMPYeMOHi BOZOH B OTHENBHBbIE CTakaHel BHocutcs 180 cm’
HCXOHOM BBITSXKKH U1 TeCTHpOBaHHs U 180 oM’ KOHTPOJIbHOI# (KYJIbTHBALHOHHO# )
BoAbl. Takum 065)&30M, nostyyaercs 6 cinedyloliMX BapHaHTOB TECTHPYEMbIX MPOOLI
obreMoMm 180 cM” kaxnas, BK/IIOYas KOHTPOJIBLHYIO Npoby:

1. UicxonHas (He pazbaBneHHas) BogHas BbITAKKA, 100%,;

2. Brrrsxka, pazbaeneHHas B 10 pas, 10%;

3. BerTsxka, pazbasneHHas B 100 pas, 1%;

4. Berraxka, pazbasnennas 8 1000 pas, 0,1%;

5. BriTaxka, pasbaenenHas B 10000 pas, 0,01%;

6. KouTtponeHas Boaa.

7.3. ITodzomoexa KynbmueayuuoHHou 600l

B kauectBe KylsTHBaUMOHHOH BOIBI HMCIONB3YIOT NMHUTHEBYIO BOAY, KOTOpas B
Te4YeHHe 2 - 3 CYTOK OTCTaHBalach IJs YHAJIEHHs XJIopa B GeCLBETHbIX CTEKIITHHBIX
eMKOCTAX. [1pu OTCYTCTBHMHM KaUECTBEHHOM MUTLEBOH BOABI BO3MOXXHO HCMOIB30BAHHE
OYyTUNMpPOBAHHOK HEraupoBaHHOW NWTEEBOH BOABL WIM He  3ArPA3HEHHOM
NOBEPXHOCTHOM MPECHOW WIM TIPYHTOBOM BOABI, NpPOQUILTPOBAHHOM uepe3
MeMOpaHHBIH GUALTP C pasmepoMm nop 3 - 5 MkM. MemOpaHHbie ¢uabTpsl nepen
ynoTpe6neHneM TILATENLHO NMPOMBIBAIOT M KHUMATAT B AMCTWIAPOBAaHHONM BOZE He
meHee 10 MuH.

KynbTHBalMOHHas BOJA AOJDKHA YIOBNETBOPATH CEAYIOIUMM TpeboBaHMAM:

— OTCYTCTBM€ OpPraHHYECKHMX 3arpA3HAIOIUMX BELUECTB, XJIOpa, TOKCHYECKHX
BELIECTB, AHTArOHHCTHYECKHX ANA HadHHA OpraHM3MOB (CHHE-3eNeHbIX
BOZIOPOCIIEH ) W NMUILEBBIX KOHKYPEHTOB (NPOCTEMILKX, MHOTOKNETOUHBIX);

- pH7,0-85;
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~ >kecTKOCT® 06HIas 0T 80 K0 250 Mr/mM’ (BoipakeHHas B CaCO;);
— Temneparypa ot +19 no +25 °C.

B kynsTHBaLMOHHOH BOIE TpebyeMoro kauecTBa BEDKMBAEMOCTb TECT-KYJILTYPbI
pauxoB napuuii 3a 48-uacoBoil nepuox OGUOTECTHPOBAHMA NOMKHA OBITH HE HHXKE
100%. Ilpn 3T10M 50%-Has rubens paukoB B KOHLE NEPBLIX CYTOK 3KCIOHMPOBAHMA
JNOJDKHA HacTynaTb Np¥ BHECEHMM B Hee OMXpoMaTta Kanus B JIMANa3oHe
koxueHTpaunn (0,2 — 0,8) mr/am’. Bonee HM3Kad MyBCTBHTENLHOCTB K JaHHOMY
MOZENBHOMY TOKCHKAHTY MOXKET ObITh Bbi3BaHA MPHCYTCTBUEM B KYJILTMBALMOHHOM
BOAE NOBBILEHHOrO KOJMYECTBA NpuMeceil, CNOCOOHLIX BCTYyNMaTh C HHM BO
B3aumozeHcTHe. B pesynbTaTe 3T0ro TOKCHKAHT CTAHOBHTCA MeHee HOCTYNHBIM IJis
TecT-opranusMa. s NOBBLIIEHHS YYBCTBHTENBHOCTH 6HOTECTa MOXKHO pa3baBuUTb
KYJIbTHBALIMOHHYIO BOMYy JAMCTWUIMpOBaHHOW Bosodl B 1,5 — 3,0 pasza. Tlocne
pasbapiieHHs KyJlbTHBaUMOHHAA BOJAA JO/DKHA OBITh HE TOKCHYHOW [JIA pavyKoB W
obecrneynBaTh HX XOPOLLYIO IUIOAOBUTOCTE B MATOYHOR ¥ CHHXPOHHOM KYJBType.

7.4. Cooepycanue u nod20mosxa Kyn1emypul 0apHuil K Guomecmuposanuio

Kynetypl nadpunu (Daphnia magna Straus) M 3eeHOM OZHOKIETOYHOM
Bogopocnu (Chlorella vulgaris Beijer) moxHO monmyuuts B naGopatopusx,
3aHHEMAIOWKXCA  OWOTECTHpOBAHMEM, C  MpPENOCTAaBNEHWEM  HOKYMEHTa,
NOATBEPKAAIOLINM HX BUIOBYIO IIPHHANJIEKHOCTD.

7.4.1. Tpancnopmuposka oagpuuii

KynbTypy nadHum TpaHCHOPTHPYIOT B CTEKJIAHHON €MKOCTH C KpBILKOH (B
TEPMOCE, €CIH TEMMEpaTypa OKpyXalollei cpelsl BRIXOQMT 3a npenensl 20+£2 °C).
EmxocTb Ha 2/3 o6bema 3anonsserca BOAOH, B KOTOPO# KyJIbTHBHPOBAIUCH paukH. B
Hee CTEKNHHOH TpyOkoH nepeHocaTcs AagHHU, KOJMHECTBO KOTOPHIX HE HOJDKHO
npesbiiaTh 25 — 30 ocoGeit Ha 1 am® Bozpl. OOHOBPEMEHHO B ITY XK€ E€MKOCTh B
KayecTBe kopMa 106aBAAIOT 3 — 5 M’ BOLOPOCIEBO#H CycneH3un Ha | M’ BOZbI.

HocTaBneHHyo KyabTypy ZagHMM OCTOPOXHO NEPENHBAOT B E€MKOCTb Ui
KyJI-THBHUPOBAHHUA, 00BEM KOTOpPOH ROJDKEH B 2 — 3 pasa NpeBbllnaTh KOMHYECTBO
BOZIb! C paukaMH. EMKocTh ¢ nagHHAMM MoMemaoT B KiMMarocTat. 1A agantauuu
JahHHI B KynbTypy TedeHue 1-2 nHelt MOpUMSMM NPHIHBAIOT MPUTOTOBIEHHYIO
KyNbTHBaLMOHHYIO Boay (cM. 1. 7.3.).

B naGopatopun comepkaT ABa BHAA KyNbTypel AadHuMN: matouHylo (CM. m.
7.4.2) N CHHXPOHH3MpPOBaHHYI0 (CM. M. 7.4.3), uCTONb3yeMylo IS NPOBENEHWA
6uoTecTHpoBaHN.

7.4.2. Beipaujusane u cooepiucanue Alanio4HoON Kynemypsl daguy
Kynetypy naduwit BeipaumBaror B kiMMaroctatax P-2  wm B3,

obecneynBaloIMX TMOMNEPKAHHE MCKYCCTBEHHOTO ocBemenus (1200 — 2500) sk,
12-4acoBoii cBeTOBOH M HOUHOH NepHoabI M TeMmepaTypy (20 = 1) °C.
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BhripalunBanue KyNsTyphbi NPOH3BOAUTCA B CTAKaHaX 06beMOM 1 1m’, KOTOphIe
HanoJNHAT Ha 3/4 o6bema KyNbTHBALUMOHHOM BOMOM M CaXalOT TyAa camok JadHuii
CpelHero pasMepa ¢ BBIBOAKOBBIMH KaMepaMu, 3amoJIHEHHbIMU 3MOpHOHaMU.
OTOupatoT B3POCHBIX CAMOK CTEKIAHHON TPyOKOM C OIUIABIEHHBIMH KOHLAMH H
BHYTPEHHUM IMAMETPOM OTBEPCTHA 5-6 MM. [{Nd YMEHBLIEHUS MCIapeHHs EMKOCTH
HEMIOTHO MPHKPBIBAIOT IUIaCTHHAMHK U3 CTEKJIA WIH OpreTeKia. Marounas KyabTypa
nadHuil MoLNepXKHBAETCA B OAHOM MnH OABYX cocyxax. He pexe oaHoro pasa B 1soe
CYTOK C NIOBEPXHOCTH BOIBI B EMKOCTSIX, B KOTOPBIX BBIPALIMBAIOTCA PayKH, CACHyET
CHMMaTb CTEpWIBHON MapieBoii candeTkol ApoXoKeByr U GaKTEPUANIBHYIO TUIEHKY,
a Talke OYMLIATE JHO M CTEHKM cocyna. Kopmnenue nadumii ocyuecTsnsior B
COOTBETCTBMHM C TpeboBaHusamMuM nyukta 7.44. ComepaHue pacTBOPEHHOrO
KHCIIOpona B KyJTHBATOpaX NO/KHO ObITh He MeHee 5 mr/am’. He nomyckaercs
HCKYCCTBEHHOE a3pHPOBaHHE BOJbl B COCYIAX C NaQHUAMH.

Tlepecanka KyJABTYPbl B CBEXYIO KYyJIFTUBALHOHHYIO BOAY OCYINECTBIAETCS
ONMH WIM nABa pa3a B Hejento. OHa HeobXoauma MU YAAIEHHS MPOIYKTOB
KHU3HENEATENILHOCTH PaikoB H HOpPManM3allMK COAepXaHHA KHcJiopoaa B Boxe. J(ns
3TOFO BOJIa BMECTE C PaUYKaMH OCTOPOXKHO ITEPEUBACTCA B YHCTBIH COCYA Tak, YTOOb!
HAKONMBIIMIACA OCAZIOK OCTANCA Ha IHe. B HOBYIO €MKOCTh IS KyJNbTHBHPOBAHWA
nobasnseTca CBexasd MOpPUMS KYNbTHBALMOHHOK BoAbl. TLIOTHOCTH MaToHHOM
KyJNbTYph! He NOJKHA npesbiwatk 20-25 ocobeit Ha 1 o’ KYJIbTHBALIMOHHOH BOJbI.

He ponyckaerca ucnonb3oBaHWE MOJIONAM  MATOYHOM  KynbTypsl  Lis
6uoTecTpOBaHHA.

7.4.3. Beipawuganue CUHXpOHU3UPOBAHHOIL KYbMYpPbl

Buotectuposanue BoAbl M BOAHBIX BBITAXEK MPOBOAAT TOMBKO Ha
CHHXPOHM3HPOBaHHO#  KyJabType nadHuii. CHHXPOHM3HUDOBaHHOH  ABnAeTCs
OZIHOBO3pAcTHaA KyJIbTYpa, NOJIydEHHAs OT OJHOH CaMKM IyTeM alMKIH4ecKOro
NapTeHOreHe3a B TPETHEM MOKONEHHH. Takas KyAbTypa I€HETHYECKH OLHOPOIHA.
Ocobu CHHXPOHH3NPOBAHHOH KyJIbTYypbl AadHHM OnM3KM NO YCTOHYMBOCTH K
TOKCMYECKUM BEILECTBaM, OIHOBPEMEHHO CO3PEBAlOT M NAIOT TEHETHYECKM
OIHOPOAHOE MOTOMCTBO.

Jna nomydyeHHWA CHHXPOHM3HPOBAHHOM KyNBTYpHl OTOMpalOT OOHY CaMKy
CPENHHMX pa3MEpOB C BLIBONKOBOH KamepoH, 3anoyiHeHHOH 3MOpuonamH. Ocobb
NOMemaloT B CTakaH o6beMoM 250 cM’, 3amonHeHHbii Ha 3/4 KyJIbTHBaLIMOHHOI
BONOH, KOTOpBI YCTaHaBIIMBAlOT B KINMaTtocTar. [logBMBIIascs MonoAb
TIepeHOCHTCA B GOJIBLIYIO EMKOCTb C 06BEMOM BOIBI OKONO | IM® [U1A MPOLOTKEHHS
KynbTUBHpoBaHHA.  JlomyueHHoe  TpeThe  NOKONCHHE  pa4ykoB  ABAAETCA
CUHXPOHU3NPOBAHHOH KynbTypoi. OHO Moxer OBbITh HMCNONIB30BAHO  Anst
OuoTecTHpoBaHHsA, ONHAKO BO3PACT PayKOB He NOMKEH OBITH MeHbLie 6 ¥ Gobiue
24 vacos.

TIpu npoBeneHnH MacCOBBIX aHATM30B HA TOKCHYHOCTD CJIEAYET OHOBPEMEHHO
BECTH KyJIbTHBHPOBaHHE 4-5 CHHXPOHW3MPOBAHHBIX KyJbTYp, OTIHHAIOWHMXCA APYr
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OT Jpyra 1o Bo3pacty. CHHXPOHH3HPOBaHHYIO KyJbTYpPY BbIAEPIKHBAIOT B YCIIOBHAX
no n. 7.4.2, kopmar no n. 7.4.4.
Ilepecanka mMIONOHOCAIUMX CAaMOK B CBEXYIO KYJIbTUBALUHOHHYIO BOMIY
OCYHLIECTBJIACTCA OOAHH pa3 B HEALJIIO. POIlPlBLllleCH MOJIOb €XXCAHEBHO OTCAXXUBAKOT
N NCTIONB3YIOT AjiA 6HUI'8CTHPOBaHHﬂ.

7.4.4. lToo2omoeska kopya u KopMAeHue

HNadnuam Heobxonumo obecriednTh KOMOHHUPOBAHHOE APOXOKE-BOLOPOCIIEBOE
nuranMe. B xauecTBe BOZOPOCJIEBOro KOPMa MCIIONB3YETCH KyJbTypa 3e€JIEHOA
Bogopocnu Chlorella vulgaris Beijer. KynbTypa BOZOPOCTH BLIPAalUMBAETCA B
kynsTuBaTope KB-05 B TeueHue 24 uwacoB Ha 5%-Hoit cpene Tamua (cMm.
Ipunoxkenne 5). KneTkn Boaopociu oTAensioT UeHTpudyrupopaHueM. Ocalok
pa3baB/AIOT KyJETHBALIMOHHO BONOH A0 koHUEHTpaumuu 0,5 - 0,6 en. onTHueckoi
miotHocty  (npubop  HIIC-03). BopopocneBoe KOpPMJIEHHE MAaTOYHOM
CHHXPOHHU3NPOBAHHOH KyNnbTyp NadHHMH NPOM3BOAMTCA 4epe3 Kaxkable 1-2 cyTok
myTeM Ho6aBneHUA B €MKOCTU C Pa4¥KaMH YKa3aHHOW BBIUE CYCMNEH3HUHM XNOpPESUIbL.
KonuuecTBo no6aBnisemMoli CycneH3HMH OOJDKHO COCTaBJIATH okoyo 1/20-0#i wacTu
ofbeMa MaTO4HOM W CUHXPOHM3MPOBaHHOH KynsTyphl naduué. [lpu a1OoM
KOHUEHTpaLMs KIETOK BOLOPOCIH rocie n06aBleHNs B cpefy ¢ paykamy OOJKHa
GeiTh 3kBUBaneHTHa 0,02-0,03 en. onTuyeckot muoTHocTd (npubop WI1C-03), uto
cooTseTcTBYeT 300-450 ThiC. KNETOK XJIOPE/UIbI HA CM.

Jy1s IpOJOKEBOro MHTaHHA KyJBTYPbl pavykoB FOTOBHTCSH CycneH3ns u3 | r
cBexux unu 0,5 r cyxux xnebonekapHbix apoxiokeii B 100 cM® IMCTHITIRPOBAHHON
sonel. [Mocne Habyxauus cycneH3uio TIaTesbHO nepeMemneator. Jonyckaercs
XpaHUTE JPOXOKEBYIO CYCMEH3UWK B XonoawnbHuke [-2 cyTok. KOpM.HeHHe
IpOAOKAMM MPOU3BOAMTCA | pa3 B Hedemo myTeM A06aBNEHHA 110 3 CM® TIATENBHO
TepeMeIIaHHON IPONOKEBOH CyCnieH3MM Ha 1 IM® KyJsTypbl pa4koB. Bonopocnessiii
KOPM B 3TOT AEHb AAETCSH B MEHbILIEM KOJIMYECTBE.

Kopmneune npadguuii npoH3BOIAT N[O TNPOBEAECHHA TOKCHKOJIOTHYECKOTO
skcniepumenTa. JladHuii B onbiTe He KOPMAT.

8. MPOUEANYPA BUOTECTUPOBAHUA

Jna  onpeneneHWAs  OCTPOrO  TOKCHYECKOTO  NEHCTBHA  NPOBOAMTCA
6uoTecTHpoBaHHe MCXOAHON McclienyeMol BOZIBI AW BOAHOM BBITS)KKHM M3 IPYHTOB,
MOo4YB, OCANKOB CTOYHLIX BOJ, OTXONOB M HECKONbKMX WX pa3basneHni,
NPUTOTOBJIEHHBIX 110 11. 7.2.7.

OnpepeneHne TOKCMYHOCTH Kaxmoi mnpoObl 6e3 pa3baBneHHs W KaXAOro
pa3baByieHHs TIPOBOAWTCS B TpeX NapaieNbHbIX CepHAX. B KauecTBe KOHTpONs
KCTIOJNB3YETCA TPH NapanneibHble CEPHH € KyJIbTHBAUMOHHOH BOIOIA.

BuortectupoBanue npoonutca ¢ cobmoaeHueMm TpeGoBaHmit K Temnepatype,
NPOAOKHTENBHOCTH (OTONEPHONA H Ka4ECTBY KyJIbTUBALMOHHOM BOAbI o n. 7.3.
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BuoTecTHpoBaHHE NPOBOAHMTCA B CHEUMAILHBIX CTEKIAHHBIX  €MKOCTAX
(«mpobupkax») obbeMom 100 cM’, BXORAWMX B KOMNAEKT ycTpodictea YIP-03,
KoTOpble 3anosHaTea 50 cM® uccnemyemolt Bombl. B NpoOHpPKH MOMEWAIT 110
necath nadunii B Bospacte 6 — 24 u. UyBCTBUTENbHOCTh JadHUI K TOKCHKAHTAM
HMHBIX BO3pacToB OYZNET CylmECTBEHHO OTIHuYarhcs. [ladHuii OTHaBNMBAIOT U3
€MKOCTEH, B KOTOPHIX BBIPAILMBAETCA CUHXPOHH3UPOBAHHAA KYAbTypa. B oTaenbHbIA
XMMHYECKH CTakaH CHayajia OTCa)KHBAIOT BCEX OJHOBO3PACTHBIX PaykoB, a 3aTEM C
MOMOWIBIO CTEKNAHHON TPYOKH C OTUIaBJIEHHBLIMK KPasMH M BHYTPEHHHM AHAMETPOM
5-6 MM nepeHoCAT B IMyCThie «npobupku» fo 10 ocobeli ¢ MUHUMAILHBIM 06BEMOM
KyJIBTHBaLIHOHHO# BOARL. Tlocse 3Toro U3 «NpobHpOK» YNanfloT KyJNETHBALHOHHYIO
BOZY M Cpa3y N0OAB/SIOT KOHTPOJILHEII WIH ONBITHBIA pacTBOp B o6beMe 50 cm’.

[Nocanky paukoB HaYMHAIOT ¢ KOHTPOJIBHOH cepHi. B uccienyemsie pacTBopsl
nadHuil nomewlaoT, HauyMHas ¢ OGONbUIMX pa3baBneHUl (MEHBIIMX KOHLEHTpaLHi
3arpA3HAIOIIMX BEIUECTB). g Kaxaod cepuu Mccnelyemol BOAbI MCHOJB3YeTCS
3 «npobupku».

B aKkcneprMeHTax no onpeneNieHHI0 OCTPOH TOKCHYHOCTH HadHHMM KOpMAT
TOJBKO MEPEN Ha4ajioM 3KCIEpPHMEHTa, JO OTCalKW paiykoB B INPOOMpKH ¢
TecTHpyeMoi# Bonoii. Bo BpeMsa omnsita KOpM B npoGHpKH ¢ TECTUpPyeMo#l BONOI He
no0aBnALoT.

«[lpobupku» ¢ npobamu BOABI W TECT-OPraHU3MaMM NOMEIAIOTCS  BO
BpalLaloLLylOCs  KacCeTy YCTpOHCTBAa JUIS OIKCIOHMpPOBaHMs paukoB YIP-03.
bnaromapsa BpalleHHIO KacceThi MPOMCXOMMT HENpPEPbIBHAS M OAMHAKOBajs adpauus
BCEX TecTHpyeMbiX mpo6. IIpu 3ToM BBIGpaHHaA ckopocTb BpallieHus (6-8 o6opoTos
B MHMHYTY) HE CO3/1a€T CTPECCOBON CHTyallMH U CAMHX Pa4KoB.

VYuer CMEpTHOCTH HadHHii B ONMBITE H KOHTPOJE MPOBOJAT Kaxabie 24 yaca.
OnbIT npekpallaeTcs, eCiy B TeueHHe 24 4acoB BO BCeX BapHaHTax (pa3barieHMAX
TecTHpyeMo# Boabl) Habmonaerca rubens 6osee 50% paykos.

Henonsmxneie 0co6M cHMTAIOTCA NOTHOIIMMHU, ECH He HAYHHAIOT JABHIaThCH B
TeyeHHne 15 cexyHn nociie Jierkoro nmoKa4MBaHUs MpoOUpPKH.

B 3KCreprMEHTaX no OMpeneNeHnio OCTpoit TOKCMYHOCTM pacTBOpbI He
MEHAIOT.

Pe3yneTatel HabmoneHui 3aHoCAT B pabounit xkypHan (cM. [IpunoxeHue 2).

Ecmu Habmonaetrcs rubens nagHuit B KOHTpOsie, pe3yNbTarhl ONbITa HE
YYMTBHIBAIOT, H OH JIOJDKEH ObITh MOBTOPEH.

INocne Toro, Kak pe3ynsTaThl IKCNEPHMEHTA YYTEHb!, B KaxaoH npobupke
npoogat usMmepenne pH. TemnepaTypa B npoGHpKax AOJUKHa COOTBETCTBOBATH
(20£2) °C, a pH 7,0-8,2. Bce OTKIOHEHHS OT YCTAHOB/NEHHBIX HOPM, a TAlOKe JaHHbLIE
no Kaxaoh cepuyn pasbaBiieHMi, MCXOIHOH BOJbI M KOHTPONIO TaloKe 3aHOCAT B
paGounii XKypHani ¥ NPOTOKOJ Pe3yJILTATOB SKCMIEPHMEHTA.
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9. OIEHKA PE3VYJIbTATOB TOKCHKOJIOTHYECKOI'O AHAJIM3A

Ipu onpenejieHHM OCTPOH TOKCHHHOCTH NpoG NPECHBIX MOBEPXHOCTHHIX
TPYHTOBBIX, NMUTBEBBIX H CTOYHEIX BOI, BOAHBIX BbITAKEK H3 [PYHTOB, NI04B, OCALAKOB
CTOUHLIX BOI, OTXOZIOB U MX pa3baBneHuil yCcTaHABINBAIOT:

® CPENHION JIETAJIbHYIO KPaTtHOCTb pa30aBieHHs BOH, BOIHBIX BBITSAIKEK,
BbI3biBatolLyt0 rHbens 50 % TecT-o0bekToB 3a 48-uacoBYlO IKCMOIULIMIO
(JIKPso.48 );

o Ge3BpeiHYIO KPaTHOCTH pa3baBlieHNs BOX, BOJHBIX BbITHXKEK, BbI3bIBAIOLLYIO
ribens He Oonee 10 % TecT-06bekTOR 3a 48-4acOBYI0 IKCHOIHLMIO
(BKPg.48).

Ins onpeneneHus octpoil TOKCHYHOCTH MCCIENYEMBIX BOA, BOIHBIX BBITAMKEK
OCagKOB CTOYHBIX BOJL M OTXOJOB pAaCCUMTHIBAaeTCA NPOLEHT NOrubmmux B
TecTHpyemoii Bone maduuii (4, %) No CpPaBHEHHIO C KOHTPOJIEM:

XX

K

A -100%, )
e X - KONMMECTBO BEDKMBIOMX JadHMA B KOHTpONE (CpellHee 3HA9EHME U3

Tpex NapaiNenbHbLIX ONpeneieHHi);, Xr - KOJNMYECTRO BHDKMBLUMX AadpHHH B

TecTupyemoii Bozie (CpeliHee 3HaYEHHE U3 TPeX Mapauie/IbHBIX ONPEAEneHHiA).

Ilpu A < 10 % TecTvpyeMas BONa WIIH BOJHAs BBITAXKKA HE OKa3bIBAacT OCTPOro
TOKCHUYECKOro JeHCTBUA. 3TOT NPOLEHT MOrubuUMX paykoB MCNONB3yeTcs s
pacuera Ge3spenHOH KpaTHOCTH pa30aBIeHUA TECTHPYEMBIX BOZ, HaNpHMEpP, MpH
YCTaHOBIEHHMM Kjiacca OMAcHOCTH oTXomoe. Ilpn 4 > 50 % npo6a Boakl, BOgHASA
BBITA/KKA  Oka3blBaeT OCTPOE TOKCHHeckoe naeicTBMe. JToil  BENMUMHOMR
PYKOBOACTBYIOTCA IpPU ONpelEeNeHUH cpeliHell JieTanbHOK KpaTHOCTH pa3baBreHHs
TECTUPYEMBIX BOJ,.

Ecnn  dkcriepyMeHTaNBHO HE YIanock TMONYYHTh TOYHOrO  3HAYEHHA
KOHLICHTPALMH OTHAENLHOrO BELIECTBA MJIM KPaTHOCTH pa3baBiieHHs, Bhi3biBaloLLeit
50 %-Hyro rubenp naduuii 3a 48 4acOB SKCIO3MLKH, TO A NOJYyYEHHA 3HAYEHUA
JIKPso4s  (JIKso4s), ©O€3  BBINONHEHHMA  NOTMOJNHMUTENBHBIX  3KCTIEPHMEHTOB,
HCTIONb3YeTC pacueTHRIA MeToN onipesienieHus no gopmyne 5:

(g Ps-1g P, )x( 4, —0.,5)

+igP,

JIKP _,5 =10 A e (5)

roe, Ps — BenuunHa pa3baBneHusa (HauGosiblnas), MPH KOTOPO#H NPOLIEHT
norubwux naduuii B Tectupyemoii Boge (A) Obu1 Huxke 50 %; P, — BenuuHHa
pazOasneHMs (HauMeHbllad), NpH KOTOpOH MNpOUEHT morubwmux napuuil B
TecTHpyeMmolt Bone (A) 6ot Beiie 50 %; Ag 1 A, — BeJIHMHHBI A, COOTBETCTBYIOLIHE
3THM pa36aBleHHUAM, BRIPRKEHHBIX B JOJIAX €TWHHLDI.

B kauecte Pg u P, Oeperca Ta mapa Haubonbluux paszbaBneruil, mexmy
KOTOPLIMM HMEET MECTO MEPEXold BeAHuuHbl cMmepTHOCTH 50%. AHanorvyHeIM
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obpazom ycranaenusaetcs JIKP g4 (JIK)ous).

B kauectBe P; m P, Geperca Ta napa Hanbonbmmx pazbaBnenui, MExXIy
KOTOPLIMHM MMEET MECTO Mepexo BEJHUUHbI cMepTHOCTH 10 %.

Ecnu paxxe npu HauGosnbiem pasBeAEHMHM TECTMPYEMOH BOIbI CMEPTHOCTH
pauxoB Obuta Bellue 10%, To Ge3BpeAHas KPaTHOCTbL pa30aBi€HUA PacCUMTHIBACTCA
no ¢opmyJe 6:

(lgPG —lgPM)x(AM _O’I)L
A4, —Ag He Py
‘]]KPIO—48 = 10 (6)

B kauectee P; u P,, Geperca Ta napa Hanbonblinx pas6aByieHHit, NpY KOTOPBIX
nokazarens CMepTHOCTH (A) Gnuke Beero k sennuuue 10 %.

Ipumep Nel: KonnuectBo morubwmx nadHuit B Tecrupyemoli Bome (A) no
CpaBHEHHIO C KOHTposneM g 1, 3, 9, 27, 81-kpaTHoro pasbaBneHHs TeCTHpPyeMOii
BOZbl B AOJIAX COCTaBWIO, cooTBeTcTBeHHO: 0,6; 0,45; 0,35; 0,20; 0,0. AHanu3 3THX
IAHHBIX NOKA3bIBAET, YTO NEPEXOZA HEPE3 KPUTEPHUiH OCTPOH TOKCHYHOCTH B BHIE
50%-Ho# cMmepTHOcTH (B monax ato 0,5) uMmeer Mecto Mexay pa3baBleHHAMH
TecTupyemo#t Bonwsl B 1 (P,) u 3 (Pg) pa3. Torna, pykosoacTBysck dopmynoit (5),
CHavajla paccuMTBIBAeTCS TMOKazaTelb CTENEHW BLIDAXKEHHA, a 3aTeM BeJMYHHA
JIKPso.45:

JIKP. = (1g3-1g1)x(0,65-0,5) +lgl= (0,48-0,0)x0,15

S0-48 +0,0= 0,36
0,65-0,45 0,20

JIKPso4s = 10%*% = 2,3 pas

Takum obpazom, ycTaHaBnHRaloT, UTO 43,5%-Has KOHLEHTpauMa UCCIenyeMon
cTovHOH BoAbl BbI3bIBaeT 50%-Hylo rubenb TecT-00beKkTOB 3a 48 uacos,
JIKPs0.45=2,3 (kpatHOCTb pazbaBneHus B 2,3 pa3).

Hpumep Ne2: KonnuecTso norubmux nacdHuii B TecTupyeMoii Boge (A) mo
cpaBHeHHIO C KOHTponeM A 1, 3, 9, 27, 81-kpaTHoro pa3baBneHUs TECTHpyeMOi
BOIKLI B JOJIAX COCTaBMJIO, COOTBeTcTBeHHO: 1,0; 0,8; 0,35; 0,05; 0,0. AHanmu3 3ThX
NaHHBIX TOKa3bIBAET, YTO IEpEXol 4Yepe3 KpHTepHii Ge3BpenHON KpaTHOCTH
pasbaenennit B Buge 10%-Hoi# cMeprHocTH (B Aongx 31o 0,1) HMeeT MecTo Mexay
pasbaeneHuaMu Tectupyemoii Boasl B 9 (P,) n 27 (Ps) pas. Toraa, pyKoBOACTBYACE
bopmynoht (6), cHauana pacCUMTLIRAETCA MOKA3aTeNb CTENEHH BBIPAKEHHS, 3 3aTeM
sesinunHa BKPo.s:

BKP,_y, = (1g27-1g9)%x (0,35-0,10) +

g9 = (1,43-0,95)x 0,25

5=135
0.35-0,05 0.30 +09

BKP g.45= 10'°= 22,4 pa3
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B oatom ciyuae 4,46%-Has KOHUEHTpaUUs MCCIENyeMOH CTOYHOH BOIdbl
apnserca 6es3spenHoli, BKPo.4s = 22,4 (kparHocTs pazbaBieHus B 22,4 pa3).

ITpumep Ne3: Konuuectso norubwux naduuii B TecTupyeMoii Boze (A) no
CpaBHEHHMIO C KOHTposeM mis 1, 3, 9, 27, 81-kpaTtHoro pa3baBJieHHs TeCTHpyemoii
BOOBI B AONAX cOoCTaBWIO, cooTteeTcTBeHno: 1,0; 0,8; 0,6; 0,4; 0,15. AHanuz 3THX
NaHHBIX TOKa3biBAaCT, 4TO Mepexol uepe3 KpuTepHi Oe3BpedHOM KpaTHOCTH
pasbasnenuii B Bune 10% cMeptHocTi (B Aossx 3710 0,1) He HabmonaeTcs naxe npu
Hanbonswem pasbaBneHun Tectupyemoi Bomsl B 27 (P,) m 81 (Ps) pas. Torna,
PYKOBOZCTBYSCh (OpMYI0it (6), pacCUUTHIBAETCSA NOKA3ATE/Nb CTENEHH BHIPAKEHHA U
BennuuHa BKP;gug:

skp,,_, = (8811827 (0,15-0,10)

(1,91-1,43)x 0,05
lg8l=-rv-2—— - 1191=2,01
0,40-0,15 *le8 055 "
BKP g.45= 10**' = 102 paza
B atom ciyuae 0,99 %-Hasi KOHLEHTpalUHs NpoOkl ABndeTca Ge3BpenHol s
nadunit, BKP o4 =102 (kpaTHocTh paz6aenenus B 102 pasa).

Io pe3yJILTaTaM onpeaencHnd OCTPOﬁ TOKCHYHOCTH BOA BEOYTCA 3allMCH B
pabouem xypHane (cM. [Ipunoxenne 2) u ohopmisercs NpoTokon GHOTECTHPOBAHHA
(cm. Ipunoxenue 3).

10. KOHTPOJIb YYBCTBUTEJNBHOCTH TECT-OPTAHH3MOB
KMOJEJBHOMY TOKCHKAHTY

KoHnTpons onpenenenns TOKCHYHOCTH BOABI IPOBOIUTCA ONMH pa3 B KBapTas Nno
MOJE/ILHOMY TOKCHKAaHTy - Kanuio ayxpoMoBokucioMy (K,Cr,O). [Inanazon
KOHLEHTpauui MOZENBHOrO TOKCHKaHTa, NpHU [OeHCTBHM KOTOPOrO B TEYEHHe
24 vacos rubrer 50 % naduuil, cocrasnser (0,2-0,8) mr/am’. VnoBnerBopHTebHbIE
pe3yJIbTaTEl, NOJYYEHHBIE NPH NPOBEpKE JHANa3oHa pearipoBaHus TeCT-OPraHM3MOB
Ha MOJE/ILHBIA TOKCHKAHT, He 0becneunBaloT rapaHTHH aJeKBaTHOIO pearupoBaHus
OpraHM3MOB Ha APYTrM€ TOKCHKaHTHI M TeM Oosiee MX CMeCH, OIHAKO PEeryjisipHO
mpoBOAMMAN TNPOBEPKA TNO3BOJIET BBIABMTH OIWIMOKM MNpH MPUrOTOBJIEHHH
HCCNEMyeMbIX cMeceli W pacTBOPOB, HapyHIeHHMs, HONyCKaeMsie B Hpouecce
KYJIETHBUPOBAHHA OPraHU3MOB M YCNIOBHI NIPOBENEHHA ONBITOB.

OnpenensioT Ty KOHLUEHTPaUMIO MOIENBHOrO TOKCHKAHTA, NMpH KOTOpoil 3a
24 uaca rubHer 50 % TOHOMLITHBLIX OpraHusMoB. JlIg 3TOro MeTOAOM
NOC/ENOBATENBLHBIX pa30aBleHNii rOTOBAT CEPUIO PacCTBOPOB JBYXPOMOBOKHCIIOTO
Kanusg B KyNLTHBAaLHOHHOW Bone ¢ koHueHTpaumamu 0,1; 0,2; 0,4; 0,8; 1,6 mr/om’.
HcnipiTanns Ha JaQHUAX NPOBOIAT B COOTBETCTBUM C IPOTTACHI0 METOOMKH.

Ecnu  KOHUEHTpaums HBYXPOMOBOKHCIOTO Kaius, Bbi3BaBIIas OCTPYHO
TOKCHYHOCTb 33 24 wyaca, Haxooutcs B wuHTepane (0,2-0,8) mr/mM’,  To
YyBCTBUTEJILHOCTE KyJIbTYPhl NadHHI COOTBETCTBYET HEOOXOAMMBIM TPEOOBaHMAM,

M OHa MOXET ObITh HCrMoONb30BaHA B OHMOTECTHPOBAaHMK. EcCiM KOHLUEHTpauHs
24
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MOZEJIbHOTO TOKCHKAHTA, BhI3BABLIAA OCTPYHO TOKCHYHOCTb, HE HAXOIUTCS B JAHHOM
HHTEPBAIE, TO CJEAYET HNPOBEPUTL TOYHOCTb FPHTOTOBJIEHUA HCCAEAYEMBIX
pacTBOPOB M yC/IOBHA NPOBENCHUA ONBITOB. ECIM omwHOKN NPy NpOBENEHHH ONMBITOB
HCKTIOYEHBI, HEOGXONHMO CMEHHUTb KYJILTYpY TECT-OPraHM3MOB, T.€. B3AThb HOBYIO
KynsTypy naduuii B yupexneHusX, C NOMyueHHUEM JOKYMEHTA O BWOOBOM
NpYHAINEKHOCTH.
Ecnu qyBcTBHTENBEHOCTD NadHUH HE yK1aabIBaeTCS B YCTaHOBJIEHHbIN AHaNa30H
No NpHYHHE YXYMIUEHHs KayecTBa BONONPOBOMHOM BOABI, HCMOAB3yeMOH IS
NIPUrOTOBJIEHHA KyJbTHBALIMOHHON BOIbI, HAPHMED, B MEPHOM BECEHHHX NaBONKOB,
TO KyJAeTypa Naduuii He meHsetrci. B 3TOM cilydae npoBOmATCA MepONpPHATHA MO
YAY4IIEHHIO  Ka4yeCTBa  KyJIbTMBRLMOHHOM  BOXBl, BKMOuYas  pasbaBneHne
KyIbTHBAllHOHHOM BOMbI B 1,5 - 3 paza aucTHMpoBaKrHo# Bonoi (m. 7.3.).

11. OFPABOTKA 1 O®OPMJUIEHHE PE3YJIbTATOB
TOKCHKOJIOFTHYECKOIO AHAJIH3A

1.1 3a pe3ynbTar TOKCMKONOTMYECKOrO aHanu3a NPUHUMAKT CpeaHee
apu(MmeTHUecKkoe 3HaueHNe ( X' ) TpeX pe3y/IbTaToB NapajUIeNbHBIX ONpeaeneHui
KONM4ecTBa RadHUM, BBEDKMBIUMX B TECTUpYeMOM BOIE, PacXOXIEHHE MexXny
KOTOPLIMHM HE NOJDKHO NPeBbIUATh aGCOMIOTHOrO 3HauU€HHA NPENena roBTOPAEMOCTH
(r), OTHOCHTENBHOE 3HA4YEHHE KOTOPOro NMpUBEAeHo B Tabnuue 1:

yoXtXtk
3 (7)
(’\’n\m!) "Xm;..(;,)Sr~0,0l~—X—',

(8)
Tlpn  HepbimonHeHnu ycnoeus (8) BBIACHAIOT MpPHYKHBI  MOABNEHHA
HENPHEMJIEMBIX Pe3yNbTaTOB NapajuieSbHbIX ONpeneseHHH.
PacxoxxneHne Mexny pe3ynbTaTaMd H3MepeHMH, TONyMEHHbIMH B IBYX

nabopaTtopuax ﬁl—j’—zl , He IOJDKHO TpEBBIATh BEJMYHMHBI, PAacCUMTAHHONH MO

¢dopmysne (9):

[¥i-X:|<R -001-X, 9)
rae X , X: — Ppe3ynbTaTsl H3MEPEHMii, MNONy4YeHHBIE B  YCIOBHAX
BOCTIPOMIBOAMMOCTH; X — cpenHee apudMETHUECKOE 3HaueHWe PE3yNLTATOB

N3MEPEHHH, NOJNyYeHHBIX B YCNOBHAX BOCIPOM3BOAMMOCTH; R — OTHOCHTENBHOE
3Ha4yCHHE Npe/iena BOCNPOH3BOAHMOCTH, IPHBENIEHHOE B Tabnuue 1, %.
TIpH BBHIMOJHEHHWH ITOrO YCIIOBMA NpHeMeMbl 06a pesynbTata U3MEpEHHH U B
KayeCTBE OKOHYATENBHOIO MOXKET ObITh HCMONB30BAHO HX OOLee CpeaHee 3HaYEHHE.
[lpH HEeBLIMONHEHNWM YCNOBUA TNPHEMIEMOCTH PE3YJBTATOB, MOJYHEHHBIX B
YCNOBMSX BOCHPOM3BOIMMOCTH, MOTYT ObITb HCMONb3OBaHBI METONbI OLEHKH
NPUEMIIEMOCTH Pe3yJILTATOR H3MepeHH#t cornacHo pazgena 5 TOCT P UCO 5725-6.
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11.2 Pe3ynbTtaThl onpenefieHUH PErucTpupyloT B NPOTOKOJNE HCIBITAHHH,
KOTOPKI# odopmnsioT B cootBeTcTBHY ¢ TOCT HCO/M3K 17025 — 2009.

Hpumeuanne — [py NpeaCTABIEHUH pe3y IbTATA TOKCHKOAOTHYECKOTO aHANH3a
B IOKYMEHTAX, BbIIaBaeMBIX J1abopaTopyeif, yka3biBatoT:
- KOJAMYECTBO PE3yJLTATOB MapaIe/IbHBIX ONMpeneNeHnii, MCMOIb30BAHHbIX
1JIsl pacyeTa pesyibTaTa aHaln3a;
- crioco® onpenesieHUs pe3ysbTaTa TOKCHKOJNOTHUYECKOro aHamnmsa (cpenHee
apudMeTHHECKOE 3HAYEHHE WM MEIMaHa NapamnieNbHbIX onpeneneuui).
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NPUJIOIKEHRHME 1 (pexosenoyeaioe)

Penakuns 2014 r.

@opma akma ombopa npob

AxT otGopampo6 Ne
1 |/lata 1 BpeMs oT6Opa
2 |Uens npo6ooTbopa
3 |Mecto otbopa
(HaMMEHOBAHME TOUKH
ot6opa)
4 |O61BekT oT6HpacMoii Boga, nouBa, FpyHTbI, OCaIKH CTOUYHLIX BOI,
npo6sI OTXO0/1bI (HY>XKHO€ NOYEPKHYTH)
S |Bua npoGsi PazoBas, cpeanecyTouHas, ToueuHas,
obbeIMHEHHAR (HYHCHOE NOOYepKHYIMb)
6 |Bug ot6opa npo6si [NapasienbHbI, NOCAEA0BATENBHBIH (HydICHOE
HOOYEPKHYNb)
7 |HMcnone3yemsii Byp nousenHsI#, My, Jonara
npo600TOOPHUK (HY2HCHOE NOJYepKHY1b)
8 |Homep Ha eMkoCTH
9 |Marepuan eMKOCTH TIOJINITHIIEH, CTEKJIO, HEPIKABEIOILas CTalb
(Hy#CHOE nOOYepKHYHIb)
10 [Hanuuue u cnocob
OIVIOMOHPOBaHHS €MKOCTH
11 [[Ipoba oTobpana ans Ha TOKCH4YHOCTb METOJIOM GMOTECTHPOBaHNA,
HpOBENIEHHUS aHAIH3a
12 |Ycnoeus ot6opa t,°C [pH
[TpumedaHue

Ot6op npob nposeneH B npucyTCTBHM

Hcrnionuurens

NOZNHCH pacimgpoBka noaMNCH

MOANUCH paciudpoBka NOANHCH
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Penaxums 2014 r.

NPUJIOXEHME 2 (pexomendyemoe)

Dopra 3aniucu pe3yremamos buomecmuposanua 8 pabovem dCypHaie

Jlata, Bpems ot6opa npob

10 despans 2014 r., 12:20

onsite BKP 10-48

2 |Haumenoanune oObekTa Copoackne O4UCTHBIE COOPYIKEHHS
CTOYHas BOAA
3 |MecTo oT6opa npobht Tocne BTOPHUYHBIX OTCTORXHMKOB
4 |Bun otobpaHuo# npo6si ob6beuHEeHHas
5 |Bpems XpaHenus npoOsl 1o Hayana |4 4
6HOTECTHPOBAHHS
4 [Mcnionb3yeMble TECT-OpraHU3MBbl, Daphnia magna, Bo3pact 6-24 u.
BO3pacT
5 |O6opynoranue u ycioBus Knumatocrat P2, Temnepartypa (20 + 1)
6uoTecTrpoBaHus °C, oronepnon: 124. — cBeToOBO}, 12 4. —
HOYHOM, OCBEIEHHOCTh HCKYCCTBEHHAA
(1400 nx)
6 [Bpems xpaHeHus npoGsl oT oT6opa (4 4
710 Hayala GMOTECTHPOBAHHUA
7 |PexuM KopMIleHHS 10 o’ CYCNEH3UH BOLXOPOCHEH Xyopesia
Ha 200 cM’ CHHXPOHHOM Ky/IbTYpbi 33 12
4acoB /10 NpoBeAeHHsi GMOTECTHPOBAHHA
8 |TIoBTOpPHOCTH A8 KaXIOrO Tpu
pa3baBnexns BOAb
9 |Hccnenyemble KOHUEHTpPALIUH 1,2; 3,7; 11; 33; 100 %
CTOYHBIX BOA
10 [CooTBeTcTBYIOWIAA CTENEHE Pa36agnenus B 1 (6e3 pasbasnenns) 3, 9,
pa30aByieHUA CTOYHBIX BOJ 27, 81 pa3s
11 {¢, pH ncenenyemoii Boas! 21°C,pH 7,2
12 |Cpennss nevanbHas KpaTHOCTB KparHocts pazbaenenns B 2,3 pa3s,
pa3baBlieHHA B OCTPOM OIIBITE 43,5%-Has KOHLEHTpaLU CTOYHBIX BOI
JIKPso.48.
13 }Be3Bpennoe pasbasneHue B octpoM  |KparHocTs pasbasnenus B 22,4 pa3s,

4,46% -Has KOHUEHTPaLMA CTOYHBIX BOA
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NPUJTIOXEHHE 3 (pexorendyemoe)
Ipomokon 6uomecmuposanus

HaumeHoBanme opranuzauus
HaumeHoBakue o6bexra
BuoTectnpyemas cpena
Ycnoeus or6opa ¥ TpaHCIOPTHPOBKH Npob
I1po6si oTobpans! (P.U.0., noMKHOCTH)
Jara ot6opa npo6
Jara nocraeku npo6
Hcnonszyemas METOaMKa H3MEPEHHA

PE3VJIbTATBI BMOTECTUPOBAHHA

Ne |[larta Mecto |Tectupy- [Tect- |[TpomosukuTens- [Onenka
n/n {6notectu-|oTbopa |emas 06BeKT |HOCTDb TECTHpyeMoi
poBanus (mpo®  |mpobGa HabmoneHus npoGs!

(4, CYT)
napuus OxaskiBaer (He
OKa3blBaeT) OCTPOE
TOKCHYECKOE
neficTeue.
besspenHan
KpaTHOCTh
pasbasyieHns

EHOTCCTHpoBaHHC NpoBORWN

noAnncy pacuiudpoBKa NOATHICH

Py KOBOAWTE)Ib OpraHn3auuu

NOANHCEH pacmn$poBka NOANKCH
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NPRJIOKEHMUE 4 (cnpasoutoe)
Xapakmepucmuka mecm-gGsexma

Daphnia magna Straus, ucnonssyemas B KauyecTBe TecT-00beKTa, OTHOCHTCA K
HW3WINM paKooGpa3HbiM, OTPATY BETBHCTOYCHIX.

HNabunn — Hu3mmMe paxkooOpazHble, SBNAIOUIMECH YACTBIO  JJIaHKTOHA.
TMpunamnexat x MacCOBbIM BHIAM, HACENSAIOMM KOHTHMHEHTaJIbHbIE MpPECHblE
BOJOEMBI, B TOM HHCJIE LIMPOKO PacnpocTpaHeHbl Ha TeppuTopuy Poccun.

Mopdponocua. Teno papuuii oBaaLHOH (HOpMSEL, CKaTo ¢ GOKOB, 3aKJIOUEHO B
npo3payHblii naHuups. Teno HEYETKO CErMEHTUPOBAHO Ha TOJIOBHOH, rpynHod H
6prowHoii otaenbl (puc. 1). I'onoa moxpeiTa WMTOM, NepefHuMii Kpaii koTOpOro
BBITAHYT, 00pa3ys pocTpyM. [loa pocTpyMOM pacnosioKeHb! 1Be Napbl KOHEYHOCTEM:
AHTEHHYJIBl 1 QaHTEHHE], FIOCJIEIHNE CWIBHO PA3BHTHI, CIAYXKaT MJIA CKAYKOOOpa3HOro
nepeMelleH s B Toe Bozbl. [19Te nap rpyAHbIX KOHEYHOCTEH CWIBHO pacwieHEeHbI,
CHab)keHbl IETHHKAMM, CIyXaT ANa GuIETpauMH BOALI, NHTAHMA, IbIXaHWA.
BprowHo# (abnOMHHANBHBIA) OTAEN Ty/OBMINA 3aKaHYMBAETCH NOCTa0IOMEHOM,
JopcanbHblii Kpaii KOTOpOro MMEET BbIEMKY, XapaKTepHylo M nadHmii JaHHOro
BUAa. B ronoBHOM oTnene, He MOKPHITOM PaKOBMHOHM, PacNosiOKEHa Mapa Tnas:
Gonpmol — ciioXHBIA, ManeHbkuit — npoctoii. [lon manuupem xadHui nerko
Pa3IHYnMBbI cepaLE, KHUIECYHHK, BBIBOJJKOBaAA Kamepa, KOTopas HaXOAHTCS B CNKBHHOMR
4acTH TyJOBMLIA. B BbIBOIKOBOW kamepe mNpoTekaeT 3MOPHOHaNBHOE pPa3BHTHE
madHui.

Pocm, pazeumue u pazmuorcenue. PocT nahHUM CONPOBOXKIAETCH JIMHLKAMMU,
TaK KaK YBEIWUEHHNC TEha BO3ZMOXHO TOJILKO KOrja XUTHHOBBIA MOKPOB ROCTATOUHO
snacTtiuyed. Hanbonee MHTEHCUBHO NadHHUM PacTyT NMEPBbiE JHU NOCHE POKICHWA,
NEPBLIC TPH JIMHBKH MPOMCXOAAT Kakabie 12 wuacoB. ONTHMAILHOE [HTAHHE
obecneynBaeT YABOSHNE pasMEpOB pauKoB B TIPOMEXYTKE MeXAy jiHHbkamH. [Tocne
HaCTYIUIEHHs NONOBOH 3penoCTH pocT AadHHH 3aMEUIAETCA, CHIDKAETCS H 4acToTa
JIMHEK, JIMHbKAa MPOMCXOAMT Nepel OuepelHON OTKNALKOH AWML, B BBLIBOAKOBYIO
KamMepy. Bcero B TedeHME KU3HH NaHMR MOXET JIMHATL A0 24 pa3. Pasmepbi
nabuuii cocraBnmoT MuHuMyM 0,5 MM (BBIMETaHHad MOJIOAb), MakCHMajbHbie
pasmepsl camok - 6,0 MM. Camupbl OTJIHHAIOTCA OT CAMOK MEHBIIUMH pa3MepaMu (2-
2,5 MM), BUIOM3MEHeHHO# dopMoli Tena, mocrabnoMeHa i aHTeHHyJ sl (puc. 16). B
TpHpOAE B JieTHEE BpeMs, a B JabopaTopuy NpH ONTHMAJIBHBIX YCIOBHAX
Ky/bTHBHMPOBaHHA KPYIJIbiH roA JadHuy pasMHOXaloTcs 6e3 OTUIONOTBOPEHHA —
MapTEHOTEHETHYECKN (POXKAAXOTCA TONbKO caMku). [1pn peskoM M3MEHEHHH YCNOBHi
CYUIECTBOBAHMA WJIM  KyJbLTHBMPOBAHWA  (TIOXOJNONAHMe, HENOCTATOK TIMLIY,
NMEPEeHACENIEHHOCTh M T.II.) CaAMKH HauMHAIOT MpONyUMpOBaTh AHLA, M3 KOTOPKIX
CO3pEBAOT caMiUbl ¥ cMNOCOOHBIE K TOJIOBOMY pa3MHOXEHHIO caMkH. [locne
OIIONOTBOPEHUA HDadhHUK OTKJIAABIBAIOT "3UMHMeE aiiua" (puc. 1B), pamellatommecs
B 3ddunuyme, 06pa3oBaHHOM M3 YacTH CTBOPOK MaHuUMps. IIpu ouepenHoi IHHbKE
s¢hdunuym otnenserca (B NpUpoae — OCEHBIO), H B TaKOM COCTOSHMM sAHLa

[
1%}
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nepexXyBaloT HebmaronpuATHLIHA nepron (3uma). BecHoll M3 HUX NOABAIOTCA CaMKH,
CrOCO6HbIE K NAPTEHOTEHETHHECKOMY Pa3MHOXKEHHIO.

Iepuon co3peBaHns paukoB NPH ONTHMabHOM Temnepatype (+20 + 2) °C u
XOpOIIEM THTAHUM — 5 — 8 CYTOK, JIHTEIbHOCTh SMODHOHANBHOTO Pa3BUTHA —
3 - 4 cyTtok. 3areM NPOHCXOAMT BBIMET MOJOZH (NTapTEHOTEHETHHECKHX CaMOK)
kaxaele 3 - 4 cytok. Konnuectso monoau y mononpix camok — 10 - 15, y 3penbix —
30 - 40 ocobeii. [ToBsIlIEHHE TEMNEPATYPhl CPEAbl M PETYJAPHBIA PEXHM NHTAaHUA
Croco6CTBYIOT COKpALIEHMIo TepHoNa CO3PeBaHMs AMI B BHIBOAKOBOW Kamepe H
YBEJIMYEHHUIO KOJMYECTBAa MOTOMCTBA, M HaoGOPOT, MOHIKEHHE TEMIEPaTypbl W
COKpallleHHe KOJMMYECTBA NMUIUM 3aMeUIET Pa3sBUTHE M Pa3sMHOXKEHME JapHuii, HO
YIVIMHAET NPOJO/DKMTENBHOCTL MX 'KM3HM. B mpupose nadHuM XHBYT B CpeaHeM
20-25 cyTok, a B 1abopaTopHK NpH ONTUMANLHOM pexumMe 3 - 4 Mecalla 1 Gonee.

IMumanue u omuoutenue K codepyeanuto kucnopooa. T1o XxapakTepy NHTaHHA
OTHOCATCA K dunprpaTopam. B npupone AabHMM NHTAIOTCA B3BELICHHLIMHM B BOIE
GaKkTepHAMM, OJHOKJIETOYHBLIMM  BOZOPOC/IAMH, JETPHTOM, PACTBOPEHHLIMH
OpraHM4eCKMMH BeELIECTBamMH. [1nlla MOCTynaeT ¢ MOTOKOM BOZIBI, HANpaBlieHHbLIM
IPYAHBIMH KOHEYHOCTAMH, Yepe3 BLIPOCTHl — B GpIOLIHOM Xken06 BAOIE OCHOBAHUS
KOHEUHOCTeH M KO PTy pauka. ONTUMaJIbHOE 1A KM3HEHEATESILHOCTH nadHui
COZEpKaHKe PACTBOPEHHOTO B BOE KuCiopona 6 — 7 mr/am’. OnHako naduus
JOCTATOYHO YCTOHYMBA K H3MEHEHHIO KHCJIOPOAHOrO PeXHMa M CHIXKEHHIO pacTBoO-
PEHHOTO B BOJE KHCIIOPOZA [0 2 MI/AM® H HMXE, U4TO CBA3AHO C €€ CIIOCOGHOCTHIO
CHHTE3MpOBaTh reMorioOWH. IToBbIMIEHHOE comepkaHMe reMoriobuHa B KpOBH
NadHUI Npyd YXYALIEHHWH KUCJIOPOHOTO PEXHMa CONMPOBOXKAAETCA OKpallMBaHHEM
Pa4YKOB B KPAcHbIii LIBET, 2 TAIOKE 3aMEICHHEM POCTa # Pa3MHOXKEHUA.
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Pucynok - 1. Ctpoenne Daphnia magna Straus: a — camka: 1 — aHTEHHa, 2 —
CNOXHbI rna3, 3 — aHTeHHyJa, 4 — IIOTKa, 5 — rpPyAHbIE HOXKH, 6 — CTBOPKH
naHuups, 7 — kayaansHele Kortd, 8 — nocrabmomen, 9 — BeiBoakoBas kamepa, 10 —
napreHoreHerudeckue aiua, 11 — cepaue, 12 — kuweunuk, 13 — neYEHOUHbIE
BBIPOCTbI; § — caMka € caMlaMH (KONy ALK ); B — BHEWHHI BUA 3¢dunryma
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MPUJNOKEHUE 5 (06a3amenvroe)
Buipawjusanue kyabmypui éodopocieil

BripauiBanue KyneTypbl Bomopocian xiopesna (Chlorella vulgaris Beijer)
npoussoauTca B paspaboraHHoM B CubupckoMm denepanbHOM YHHUBEPCHUTETE
xkynstuBatope KB-05. B kauecTBe peakTopa HCNONL3YEeTCS Mpo3payuHas OyThUE K3
GecuseTHOro crekna eMkocteio 400 CM3, LIMPOKO HCMoJb3yeMas B MEAWLHMHE NpH
nepesInBaHUY fipenapaTtoB. B peakTop 3anMBaercd CycneH3us BOAOPOCHH B oOBeMe
(110£10) cM’. Jina obecnevenns YTIEKUCHIBIM  Ta30M, HeobXomuMoro i
OCYLLECTBIICHHA Mpouecca (OTOCHHTE3a, E€MKOCTb C CYCNeH3HeH HenpephBHO
BpallaeTCs BOKPYr cBOeH nNpononbHoH ocH. B pesynprare BpalleHud B
KyJnbTypanbHoii cpesie noaaepkuBaeTca 61M3K0e kK paBHOBECHOMY conepxanne CO,
3a CYET aKTMBHOIO PACTBOPEHHA YITIEKUCIIOTEl U3 BO3dyXa.

Bo BpeMs KyJbTHBHPOBaHHUSA CYCIIEH3MA BOAOPOCHM O0TyHaeTcs CBETOM JIaMIthl
Hakanueanus 40 BT, 220B, yctaHoBAeHHO# B npubope Hap peakTopoM. TTocTosHHas
TeMniepatypa cpenbl, paBHad (36,0+0,5) °C, nmoazep>xHBaeTci aBTOMAaTHYECKHUM
BKJTIOMEHWEM M BBIKIIOYEHHEM BCTPOEHHOrO BEHTHIATOpa MO KOMaHIe Oioka
TepMocTabunu3almy npubopa.

Tabnuya 2

MNurarenbhas cpena TaMua ons KyJLTHBMPOBaHHA BOLOPOCHH XJlOpesia

Konuentpauns
B 5% cpeae Tamng ana BhIpaliMBaHMA KYALTYpbl -
KoMDOKeHTSI 100% cpena BOJOPOC/AH B KAUECTBE KOPMa payukoB AadHuit
cpemst Tanm;x, B cpene i Jlo6aBneHne KOMNOHEHTa NIpH
r/am KYJTBTHBH- NPUIOTOBIEHUHN
posaHus, KOHLEHTpHpo- | 5%-Ho# cpeast Tamns,
r/am BaHHBIX PaciBOpos, oM /oM’
r/200cm’
KNO3 5,0 0,25 20 2,5
MgS0,x7H,0 2,5 0,125 10 2,5
KH,P0, 1,25 0,0625 5 2,5
Keneso 0,003 0,0015 0,6 0,5
JIIMOHHOKMCJI0€
MnkpoanemeHTsI pacTeop A no 0,5 e’
pacteop b pacTeopoB A u b

PactBopbl A 11 b roToBATCA OTHENLHO, PacTEop A (H;BO; - 2.86 r/,'m MnCl,x4H,0 - 1,81 r/uM
ZnSOyx5 H,O — 0,222 /oM ) u pacteop B (MoOs — 17.64 mr/an’; NH,NO:;, — 2296 mr/am” )
3areM OTAGNbHO CTEPHAM3YIOT Kaxkabii pacTBOp 30 MHH KHIIAYEHHEM, OXNaXAAIOT 10
TEMOEPAaTyphbl padodvero NMOMELUEHNS M TUIOTHO 3aKpbIBAalOT nphteproii mpobkoii. Oba pacTBopa
MOHO XPOHHTL B XOJIOAKTILHYIKE NIPH TeMnepatype oT (+2) no (+4) °C 1o Tpex Mecaues.
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Kynetypa BOmOpPOCHH nis kopmiieHns nadHui BelpamuBaercs Ha 5%-HOW
nuTaTenbHoil  cpeae Tamua*, cocta koropoi mpeacrasieH B Tabnuue 2.
IuTaTentHas cpefia U pacTBOPHI BCEX CONEl TOTOBATCA Ha QUCTWILTMPOBaHHON Bone.
Ina wuzberaHus oO6pa3oBaHHA ocagka HABECKY KaXJOTO BELIECTBA cHauana
pacTeopAioT B HebonbloM konuuectse Boasl (50-100) cM’, a 3aTeM pacTBOpbI
C/IMBAIOT BMECTE B YKa3aHHOH MOCNeAOBAaTENBHOCTH M JOJHBAIOT BOLY A0 00BEMa
1 am’,

Ilpy cHCTEMATHYECKOM NOTPEONEHUH KYJBTYPhl BOIOPOCHH MHTATENIbHYIO
cpeny ynoOHee roTOBUTh HE M3 HAaBECOK COJieH, a M3 HMX KOHUEHTPUPOBAHHbBIX
pacteopoB (cMm. Tabu.). [1pu npurotoBnenun 1 M’ 5% nuratensHol cpenpl Tamus
STU pacTBOPhl MOCJEJOBATENBHO BHOCATCA B Yyka3aHHOM o0beme B 0,5 1M
AMCTHNMPOBAKHOM BOIbL. 3aTeM N06aBNAIOTCA 3apaHee NPHUrOTOBJIEHHBIE PACTBOPSI
MHKPO3JIEMEHTOB M JIMMOHHOKHCIIOTO Jkejle3a, obmmi o0beM cpenbl JOBOOMTCA
IMCTHILTHPOBAHHOM BONO¥ 10 1 M. PacTBOPHI CoNelt M MUKPOIJIEMEHTOB, a TAKKe
[IPUrOTOBJIEHHAA MUTATEJbHAA Cpella XPaHATCA B XonomwibHuke mpH (+2)—(+4) °C
He Gonee 3 mecsLeB.

3acer BogopocaH B kyaptvBaTOop KB-05 npousBoautrca ¢ HauyalbHOM
ormrruaeckoit miotHocThio 0,010£0,002 (ktoBeta 2 cMm, A = 560 uM, npudop UIIC-03).
Jlns storo B (110£10) cM® 5 % nutarensHol cpenbl BHOCHTCA (5+1) oM’ cycnensum
BOJIOPOCTH ¢ ONTHYECKO# mMnoTHocTho (0,210+0,020), npodunsTpoBanHoi uepes 3-
4 cnos mapnu wii Baty. KynbTypa BhIpalldBaeTCsa B [1QJyCTALOHRPHOM pexume,
KOTOpBIH IOCTHraeTcs €€ €XEIHEBHLIM TIEPECEBOM B CBEXYIO cpely. Taxoii pexum
KyJIbTHBUpOBAaHMA  MO3BONIAeT Oe3  cOOMOMEHMA  yClOBUA  CTEPHIBHOCTH
noanepKUBaTh aJbrONOTHYECKH YNCTYH KYRbTypy Bomopochn. Ilpu nepepsiBax B
paboTe cBeEBLIPALIEHHYIO KYJIBTYPY BOJOPOCHH MOXHO XPaHWTh B XOJIOAWIBHHUKE
npu remneparype (+2)—(+4) °C B TeueHne 2-4 Mecsiies.

*llonycmumo ucnonb306antb ONA KOPAIAEHU OahHuli Ky1emypy 6000POCAU XA0OPeNI,
svipawjennylo Ha Gonee KoWyeHmpuposawnoi cpede Tamusn (nanpumep, 50%). B s>mow
cayuae Kaemku 8000POCAU OOMICHB Oblie OmMOeNeHbl Om RUMAMENbHOU CPelvl
yeumpugyzuposanuem u pecycneH3uposaHsl 8 HeOONbUWIOM KOTUYeCmae KYAbMmUueayuoHHoL
60001,
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YPAJILCKOE OTAEJAEHHME
POCCHECKON AKAIEMUH HAYK
Herrp moepostiorun u ceprudukanuu «Cepramers»

CBARETEALCTRO
OF ATTECTALMM ML POLGAKN HIMEPEHUN
Mz §8-16374-079-01.00076-2014

Memoduxa wsmepenua xoruvecmea Daphnia magnao Straus din onpedencHus moxcutRocmy
RUMBLEBX, NPECHUIX HPUPOONBIX & CMOUMBIX 800, SOOHBIX SHIMANCEK U3 ZPYHIMOE, NOUE, OCUOKOE
CMORILIX 800, GMXOD0E NPOUILOOCMEA U NOMPEONCHUR MEMOIOM RPRMOZE CHEMS

pazpaborannan PI'AOY BIIO «CuGupcrnit dpeacpansundi yHunepcater», 660041, r. Kpachospek.
np.CroGoassiii.79

NPCAHABHAYCH NN VIS OIPEIE ICHUS FTOKCHYHOCTA NHTHEBBIX, NPECHEIX NIPHPOAHBIX H CTOYHBIX ROA.
BOJHBIX BRTHKEK A3 FPYHTOR, MOMB. OCHAKOB CTOUHHX BOJM, OTX0J0B HPOH3BOACTRE M TIOT) pCGJ'[eHHS!

H PCrnaMcHIHPOBAHHAA B JUKYMCH [C OpPrann3aumnn «Memoouka uimepernuii Koausecmsa Daphnia
magna Straus ONR OnPEOENsHUR MOKCUNHOCHTE RUMBEOBIX, RPECHHX BPUPOONLIX H CIOUNMIX 600,
SDOHBLY BHITMANCEK U3 SPYRMOE, NOYES, OCAOKOE CIMOYHLY 800, OMXND08 Npoutendrmsa i nompeliietus
MEMOSOM RPANO2O Cuema». YTRepkaeutonm 8 2014 roy na 39 crpaHanax.

Metonska m3Mepenkil aTrecToRana s coorseTcTeru ¢ ¢3 Ne 102 ot 26 Honn 2008 r,
«OB6 obecnenennn eaunct sa v mepenuiin 1 I'OCT P 8.563-2009.

ATrecrauua OCYHIECTBIRHA 110 pesyanTaTaM JKCNEPHMEHTANTLIBIX HCCNenoBaHuu H
METPOAOTHUECKOH IKCNEPTHIbI MATCHHATOB TIO paspaﬁon:e METOMMKYH umcpeum‘i.

B pesynnTare arrecTalMp YC1aHORNCHO, YTO METOIMKS H3MCPCHHE COOTBETCTRYET LIPEXLABICHHbIM
X Hel MEeTponorugeckum TNeBORAHHAM M OGAZACT OCHOBHLIMH METPONOTHIECKHMH XapaKTepHCTHKAMA.
DPHBEACHREIMY B NIPITOERHK,

[punoxeHne: MCTPONOTIYECKHT \APaKTEPUCTHKH METOMKH HIMepennit Ba 1 Jnicre.

Jara BbIAa4H CBHACTENLCTEA 3 oxcenbps 2014 1.

MeTposoruueckas  arTrCCTANNE  MCIOMMKH  WiMepeHnH  TposeZeHa  LieTpOM  MeTpOROYHMM M
cepuducanny  «Ceprumer»  Ypansckoro ortaenemus PocomMcxol  axamemun  mayk  (Arreciar
e
aKKpexuTani B PeecTpe AKKPEAHTOBEHHBIX ME1PONOFHYCCKHX C] O N 01-.00076).
et R

" X

Pyxosoawrens Llenrrpa «Ceprumers VpO PAIL,

akcnepr-merponor CHCOM A, Urnarenkosa

Poceim, 620990 ¢ Exorepsncvm it Hepuostafiuan 9)
Tea iaxe (343) 362-33-97 {Zag rsiar

o A HRIOOW e s v o, Vo W NAv A W A
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NNPUJIOXKEHHUE 7
Jher I mz i
NPIWIOXKEHWNE
K eannerenncrny Ne 88-16374-079-01.00076-2014
i ofi ammecmayuy MemoOuRy U3MEPeH

w——w &

wo.tuvecmaa Duphnia magna Straus 048 onpeoetenus moxeusHocny
RUMGEGHIX, NPCCHOX NPUPOORBIX i CIOYABIX 660, SOONBIX GRUNANCER U3 SPYHIMOE. NOYE. OCUOKOB CRIOYHBIX
GO0, OMX0008 NPOUIBOOCMEA U NOMPEDREHUR METOVOM NPAMOLO CHeMA
Ha | nucre
{oba3aTeALHOL)

YcaoBHA GHOTECTHPOBARUA YKa3aubl B Taluie 1, nokasatenn 104H0CTH HIMEPERHIt PHBEICHEL B
1atmie 2.

Tabnnua | - Yenosns GuoTecTHpoBanHS

O6vexr TTpabbl BHIBEBAIX, IPECHBIX HPHPOAHSBIX U CTOYHBIX BOJ. BOIHLIC
TOKCHKOTOTHYIECKOFO BLITAXKH H3 IDYHTOB, NOYR. OCAKOB CIOMHBIX BOJ, OTXONOB
| aramnsa Hpou3BOACTBA B noTpebaeHus
Tect-obnext Habuws  (Daphnia magna Straus) -~  CHHXPOHH3MPOBAHBAA
. ONIHOBOAPACTHAR EYHhTYPA o
Mogenninil TOKCHKAHT Kanu#t apyxpomonokucini (K-Cr,();7) ¢ MaccoBoil xonuertpanaci
ot 0.2 no 0.8 mr/nm’ L
¢ | Kourponunas npota 50 cM® KYALTABAIKOHHON BOIbL

- (pli 7,0-8.,5); i
- e TKoCTh obuas ot (80-250) Mr/nm’, (suipeskcrHtas B CaCOsy);
—reMrnieparypa ot (+19) no (+25) °C

O0mne  1pebopadua K KonnuecTno KONTponbHBIX 11po6 — 3,
npoucaype KOJIMHECTBO ONBITHLIX Npof — 3.
BROTECTRPUBAHIA Bpems Habmonenns — 48 vacon ]

Tadnuua2-/lnanalons H3MEPEHHIT ONPEACNAEMOil XAPRKTCPUCTHRH. SHATCHUY NoKasaTeieh
HOBTOPAEMOCTH, BOCIPOUIBOAHMOCTH

Huanazon 1 Hoxazarean Hoxazarens flpenea Tipenena
HIMepeHni | MOBTOPHCMOCTH | BOCHPOHIBONMMOCTH |IOBTOPAEMOCTH BOCIPONIBOABMOCTH
KOJIRMeCT Ra (oTHOCHTENLHOR (OTHOCHTERBROE (oTHOCH fEAIBHOE | (OTHOCHTRIbHOE
nabuuit. cpenmre- CPEBHEKBANPATHHIECKOE IHAYCHHE 3HAYEHHE
utr. KBaApaTHUECKOE OTKAOHEHNE AONYCKAEMOED JOMYCKAEMOTO
OTKJIOHEHHE BOCTIPOM3BOAMMOCTH), | PACXONIEHHA | pacx O ICHHS MEXDY
TNOBTOPAEMOCTH), op % MCHAY IDCME  |ngyMst peryabTATaMY,
., % IPG";‘; “"31‘;::‘ NORYYEHHKIMH B JIBYX
(:?lge;;gneuuil; 7a5apaTopHsx),
: R.%
r,%
- — e e st - F
Ot 0 50 7 KoM, 18 20 R o
Cs.7 ao 10 wknou. 10 13 .33 36 N

Pyxosoguiens Licwipa «Ceprumer» ¥pO PAH.
aketepi-verponor CACIM

L ITvR———" TP v e Y . onta ot A cromnnn +
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