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HA3ZHAYEHHE U OBJIACTS IPUMEHEHHA METOJIUKH
HacTosmui JOKyMEHT YCTaHaBIHBAaeT METOAMKY OIpEeAENIEHMS OCTPOM U XPOHMYECKOH TOK-

CHYHOCTH PacCTBOPOB OTAENBHBIX XMMHYECKUX BEIISCTB, NUTHEBBIX, FPYHTOBBIX, MOBEPXHOCTHBIX,
CTOYHBIX BOJI, 2 TAKXKE BOJAHBIX BBITAKEK M3 [TOYB, OCANKOB CTOYHBIX BOJ H OTXOJOB B JIaOOPaTOPHBIX
YCIIOBHAX C MCIIOJIb30BAaHHEM B KaYyeCTBe TECT-00BbEKTa HU3MMX PaKkooOpa3HbIX LepHONahHUN.

1 IIPUHIAII METOANKNA

MeToauka OCHOBaHa Ha OlIPECIIEHHH CMEPTHOCTH U M3MEHEHHUH B IUIOAOBUTOCTH LIEpUOAad-
nuil (Ceriodaphnia affinis, Cladocera, Crustacea) npu Bo3IeiCTBHH TOKCHUECKHX BEMIECTB, IIPUCYT-
CTBYIOIHX B HCCIICAYEMOH BOIHOM cpejie, IO CPaBHEHUIO ¢ KOHTPOJILHOM KYJBbTYpOil B mmpodax, He
COASPXKALINX TOKCHYECKUX BEIECTB (KOHTPOJIB).

OcTpoe TOKCHYECKOE AEHCTBHE pacTBOPOB OTAEJBHBIX XHMHUYECKHMX. BEHIECTB, HCCIEQYEMOU
BOJABI WJIM BOAHOHM BEITSXKKH U3 [I0YB, OCAAKOB CTOYHBIX BOJ M OTXO0I0OB HA LiepHogadHHUMA Onpeneii-
€TCS N0 MX CMEPTHOCTH (JICTAJILHOCTH) 3a OIPEAES/ICHHBIM MepUok 3KCro3nmy. Kpurepuem octpou
TOKCHYHOCTH CITy>KMT rubens S0 % u 6onee uepuonadumii 3a 48 yacoB B ucciaeyeMoit BOAE MPH yC-
JIOBHM, YTO B KOHTpoOse rudens He nperimaer 10 %.

B akcriepHMeHTax no onpenaeieHUIO OCTPOro TOKCUIECKOro ASHCTBUA YCTAHABIIHBAIOT:

— OCTPYIO TOKCHYHOCTH WIIM CPEAHION JIETATbHYIO KOHLEHTPALMIO OTASIbHBIX BEILECTB (KPAT-
HOCTh pa30aBjieHUs BOJ, BOOAHOH BHITSKKH M3 MOYB, OCAAKOB CTOYHBIX BOJ M OTXOJOB, COJCPKAIIUX
CMECH BEILIECTB), BBI3BIBAIOILYIO rudens 50% u 6onee rect-opranu3mMoB (JIK 548, JIKPsg.43);

— Oe3BpeHyI0 (HE BBI3BIBAKOINYIO 3 (PEKTa OCTPOM TOKCHYHOCTH) KOHUEHTPALUIO OTACIbHBIX
BELIECTB (KPAaTHOCTH pa30aBiICHUsA BOJA HJIH BOJHOM BBITSDKKH U3 IOYB, OCAJKOB CTOYHBIX BOX H OT-
XOIOB, COACPKAIINX CMECH BEILIECTB) BhI3bIBaIomyo rudenp e 6onee 10% recr-opranusmMoB (bKj,.
48, DKP10.43)

XPOHHYECKOE TOKCHUYECKOE ACUCTBUE PacTBOPOB OTHEIBHBIX XMMHYECKHUX BEILECTB, HCCJIE-
AyeMOM BOJBI WIM BOJHO#H BBITSDKKM M3 IOYB, OCAAKOB CTOYHEIX BOJ H OTXOJOB Ha LEepHOAAQHMMH
OTIpEHEIIAETCA [0 CMEPTHOCTH M U3MEHEHHIO MX IUIOJJOBUTOCTH 3a nepron 7 U bosiee CyTOK (10 MOsB-
JICHUA TPETHEro IoMeTa MOJIOAM B KOHTPOJIE) B MCCICAYEMOH BOJAEC ITO CPAaBHEHHIO C KOHTPOJIEM.
KpurepueM XpOHHYECKOH TOKCUYHOCTH cIykuT rudens 20% u OGonee TecT-OpraHu3MoB M (MIIH) HOC-
TOBEPHOE OTKJIOHEHHE B IVIOJOBUTOCTH H3 YKCJIa BbLKHMBIIMX 10 CPaBHCHUIO ¢ KOHTPOJIEM.

2 METPOJIO'NYECKHUE XAPAKTEPUCTHUKH ITIOT'PEHTHOCTH

2.1 Ilpy cobmoneHny BCEX PeriiaMeHTUPOBAHHBIX YCIIOBHH W MPOBEACHHY aHAIU3a B TOYHOM
COOTBETCTBHH C JAHHOM METOJAUKOH 3HaYeHHE MOTPEHOCTH (M €€ COCTaBJIAIOIUX) pe3yNbTaTOB U3-
MEPEHKH, He MPEeBLILIAIOT 3HAYEHUM, IIpUBeIeHHBIX B Tabmuue 1.
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Tabanuyga | — 3HaueHHs METPOJOrHYECKUX XAPAKTEPUCTHUK IUIS pa3iiHYHBIX aHAIH3HUPYEMBIX
00BEeKTOB

Iloxa3zaresis
[ToxasaTenb [lokasaTens mo-
BOCTIPOH3BO U~
TOYHOCTH (Tpa- BTOPAEMOCTH
MOCTH (OTHOCH-
HMLBLI OTHOCH- | (OTHOCHTENBHOE [Ipenen nosTo-
TeJIbHOE CpeliHe- o
O6bekT TENLHOH 110- CpeaHeKB2Apa- pAEMOCTH, 7, %,

KBaJApaTHYHOE
OTKJIOHEHHE
BOCIIPOH3BOJIH-

rPeLHOCTH) TUYHOE OTKJIO-
+0, %, HEHHE TIOBTO-
npu P = 0,95 psaemMocTh), 6, %

3 ObOPYAOBAHHUE, MATEPUAJIbI, PEAKTHUBbI

P=095n=2

Boja mutheBas ¥ MOBEPXHOCT-
Has MpecHas, rPyHTOBasA, CTOY-
Had BOJHbIe BBITHKKH U3
[T04YB, OCAJKOB CTOYHBIX BOJ,
OTXOI0B NPOU3BOACTBA

JU1s npoBeileHUs KCCIe0BaHMH MO JAHHOM METOAMKEe HEOOXOIUMEI CNEeAYIOIHE CPEeACTBA U3-
MEPEHHH, MATCPHAJIBI U PCAKTHUBBI:

BeChl J1abopaTtopHele oOmiero HasHaueHus, 4 Kiaacca TOYHOCTH, ¢ HauOOJbHIMM IPEHEIoM
p3serurBanug 200 r (I'OCT 24104-2001);

BeChl saboparopHele oOmIEro Ha3HadY¢HHA, 4 Kjiacca TOYHOCTH, C HAHMOONLIIHM MpPEAc/IOM
B3gemuBanuga 1000 r (I'OCT 24104-2001);

mepsl Maccel (I'OCT 7328-2001);

pH-merp (I'OCT 25.7416.01-71);

OapoMeTp—-anepoup tuna M-67 ¢ npenenamu namepenni ot 610 xo 790 mm pr. cT.;

JokemeTp roboro Tuna, Haripumep, Ldposor THO 1403 (TY 4485-0152-05764771-96);

TEPMOMETP J1a00paTOpHBIA MIKadbHBIN ¢ Auana3zoHoM H3MepeHUs ot 0 °C go 50 °C ¢ ueHoi
aenenuvs mkaiel 0,5 °C (I'OCT 28498-90);

TEPMOMETP CTEKJIAHHBINA PTYTHBIH /111 TOYHBIX U3MEPEHHI ¢ AUAIa30HOM U3MepeHHUs oT —3 °C
no +635 °C ¢ uenoi nenenus mkanel 0,5 °C, Tun TM-14 (I'OCT 13646-68);

ayna uamepurenpHas (I'OCT 25706-83);

nuHelika naMmepurensHas (I'OCT 427-75);

OKCHMeTp o60ro THITA, C MOrPEHIHOCTHIO H3MEPEHHS He Gonee 0,5 Mr /M’ KHCIOPOAa;

I'PYUIH PE3HHOBBIE Pa3HbIC — NUNETOYHbIE NyKOBHIE! (TY 38-106003);

HMIETKH aBTOMaTHYeCKMe-103aTopsl (Jiroboro THma) ooseMoM 0,002-0,2 cm; 0,02-0,2 cm’;
0,1-1,0 cm® £1,0 %:

[HIIETKY CTEKISHHBIE 0OBEMOM 2 CM> C OTPEe3aHHbBIM M OIUIABJIECHHBIM KOHLIOM I HEPECanKy
paukoB (I'OCT 29227-91);

mukponuneTkH 0,1 cm’, 0,2 cM’ ¢ neHoit nenenus 0,01 em® (TOCT 29227-91);

LMIHHAPBI BMECTHMOCTEIO 25, 50, 100, 1000 CM™ BTOporo xiuacca toyHoct (I'OCT 1770-74),

MeH3YpKH BMecTHMOCTHIO 0,25; 0,5; 1,0mM° (TOCT 1770-74);

K0J10b1 MepHBIe 2-25-2, 2-50-2, 2-100-2 (T'OCT 1770-74);

IMIETKH BMECTUMOCTBIO 1, 2, 5, 10 cM° ¢ neHol nenenus 0,1 oM’ (I'OCT 29227-91);
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kIUuMaTocTat (OOKC s KyJbTHBHPOBaHHUA 1iepuoadhHUi) WM SKBUBAJICHTHOE npUcnocobie-
HHUE, NMO3BOJIAIONICE TOMACPKHUBATh OCBEHIEHHE JaMnaMy IHeBHOro ¢sera ot 500—-1000 ak u remMie-
parypy OKpyxxarwiero Bo3gyxa ot +19 °C no +24 °C,;

knuMmarocTat (OOKC g KyJIbTHBHPOBAHUA BOHOPOCHEH) HIM SKBHBAJICHTHOE MPHCHOCOOJIC-
HHE, TO3BOJIAIOMICE BOAACPKHUBATh OCBEILCHHE taMiiamMu AHeBHOro ceeta 30004000 nk 1 remnepa-
TYpY OKpYy:Karluero posayxa ot +22 °C go +25 °C;

memanka jaboparopaas (TY 25-05-2160-76E), nwin anmapar mis BcTpaxuBaHus (TY 25-
052160-76), win memanka marHurHas (1Y 25-11-834-73), unu nepememuBaroiiee yctpoicTso 110-
6410 M (T 3614-008-23050963-99);

MUKpockon Ouosiornueckuii paboumii win uccieaosaressckmii TurioB MBP, MBU, obecneyn-
Baromui ysenudeHue B 100-200 pas (TY 3-3-1210-795);

[oJicTaBka (M3 MOJU3TWICHA, AEPEBa, CTEKIIOIUIACTHKA) C YIiTyONCHHUEM I CTAKAHOB 00BEMOM
30 cM’ WIH NEHUIWUIHHOBHIX ITy3BLIPHKOB, Ha KOTOPOH MOXKHO pa3MecTHTh He MeHee 60 ONBITHBIX
cTakaHoB (6 psanoB o 10 crakaHoB);

HacOC BaKyyMHBIH nr000ro tumna, HanpuMep, BogocTpyiHbiid creksaHHbIA (I'OCT 25336-82) ¢
rpueMHUKOM o6beMoM 1000 cm’;

annapar 3edna wid Apyroi GUIsTpOBaJbHEIN ammapar, HanpHUMep, 0TcackiBaTeNb XHPYpruye-
ckut OX~10 (TY 64-1-2941-81);

neHTpudyra naboparopnas meaunmuckas (IY 5-375-4261-76), mnu tuna 1JIK-1 ¢ komrnek-
oM npodupok (TY 5-4260);

CYIIMJIBHBIN 3eKTpUdecKkui mkad obmenaboparopHoro HazHaueHHUA (TY 64-1-909-80);

apToxuas (I'OCT 9586-75);

akBapuyMHbI Mukpokomnpeccop AOH-4 (I'OCT 14087-88);

rtatka anekrpudeckas (I'OCT 14919-83);

cniuptoBka jaboparopHas crexiigHHas (I'OCT 25336-82);

cuta nouBeHHble (1Y 46-47-885-73);

mmnarend Mmetaiummdeckue (I'OCT 19126-79),

XONOIWILHHK OBITOBOM, 0GecneunBaroiuit 3amopaxusanue (—20 £ 1°C) u xpaHenue npo0 (ot
+2 °C no +4 °C);

Oans BoagHasa (TY 64-1-2850-76);

6ang recoudas (1Y 46-775-74);

npo6ooTGopuuk o6seMoM 500~700 cm® (TOCT 6859-72),

OaTomeTp-OyThuika Ha mTanre TN I'P-16M (TVY 25-04-1749);

OHOYepnaTenb modoro TUna;

6ypr! nousenssie (TY 2.833.106-89);

HOxxH nouBeHHbie (I'OCT 23707-95);

nonatel ('OCT 19596-87);

coBok (I'OCT 14180-80);

Y116 BUHTOOOpa3HbIe ¢ NPOAOBHBIM Bhipe3oM, nopumHeBbie ('OCT 2517-85);

N0JIOTA, KOJIYHBI, BEApa, U3rOTOBJCHHEIC H3 HEp)KaBelouei cTainy Wil ¢ TEIOHOBBIM MOKPBI-
THEM;

cTynku u nectukH daphopossie (I'OCT 9147-80);

MEJNIEHHYHOE CUTO HIH KarpoHoBoe cuto (ra3) Ne 6477 (FOCT 4403-91);



®P.1.39.2007.03221

TKAHH IIEJIKOBBIE (U1 MYKH M Kpaxmajia — MeJbHHYHBIN ra3) Ne 25-43, yucio oTBepcTHid,

npuxoaguxcs Ha 1 oM, coorBercTBYeT HOMEpyY (I'OCT 4403-91);

CAaYKH AUAMETPOM 1—2 cM M3 MEJTBHWYHOrO ra3a (M3roTaBjIMBaOTCA KYCTAPHO);
¢uwibTpel OyMakHbIie 00e3301eHHbIe «Oenas tenTa» (TY 6-09-1678-77, 'OCT 12026-76);
¢unsTpsl MeMOpaHHble ¢ guamerpom rop 0,45; 3,5 mxm «Brnagumop» mapku MOAC-OC-2

(TY 6-55-221-1029-89), MDAC-II-4 (TVY 6-55-221-903-88) win aHamoruuHbie 3apy0eKHOro mpons-
BOJCTBA, HIMEIOLIHE MEXAYHapoaHbli ceprudHKar kayectsa ISO 9000 i EN 29000;

BaTa XJIONKoBad MeauuuHcKasa rurpockonmdeckas (I'OCT 5556-81);

ounT MapieBslil MeauMHCKui (ITOCT 1172-93);

Kamepa A c4eTa (POpMEHHBIX 3j1eMeHTOB KpoBH 1o ['opsaesy 0,1 MM rirybuust (TY 42-816);
CKJISHKU M OaHKH CTCK/IAHHBIC ¢ BUHTOBBIM I'OPJIOM, C NPOKJIAAKOM M KPHIMIKOH HUIIH C NpUTEp-

Tolt Npo6Koii /1a 0TOOpa M XpaHeHHA npob W peakTHBOB BMecTHMOcThI0 500, 1000, 2000, 5000 cM’
(TY 6-19-6-70);

(JIaKOHEBI ¥ OaHKH LHHIVHAPHYECKHE MOJM3ITHICHOBBIE WIH TOJIMTETPAPTOPITAHOBBIE C HABUH-

YUBAIOIUMHCH KpbIIIKAMHU U1 0TOOpa M XpaHeHusa npod U peaxTUBOB BMecTUMocThio 100, 250, 500,
1000, 2000 cm’ (TV 6-19-45);

87),

BopoHkH jrabopatopHeie (I'OCT 25336-82);

CTaKaH4YHKHM 115 B3BemMBaHusA (Orokchl) auamerpoM 30, 40 mm (I'OCT 25336-82);
3KCUKATOPEI ¢ Kphiukon (I'OCT 25336-82);

OYTBUIH, KPUCTAJLUIU3aTOPBI IIPOU3BOJIBHOIO 00beMa JUId 3aMayuBaHHA ¥ MbIThS [1OCYIbI;
JallK¥ KPUCTAIM3ALMOHHbBIE TOJICTOCTEHHBIE 00BeMOM 2, 5, 10 m’ (TY 25-11-1024-75);
cTeK1a okpoBHeIe i Mukponpenapatos (I'OCT 6672-75);

CTaKaHbI CTEKIHHBIE JaGopaTopHsie BMecTUMOCThIO 30, 100, 200 cm® (TOCT 25336-82);
KOJIGBI CTEKIAHHBIE NabopaTopusie BMecTHMOCTBIO 0,25, 1 1 2 am” (TOCT 25336-82);
ciimpt >TIoBb (I'OCT 18300-87);

sBoaa auctwuimpoBanHas (I'OCT 6709-72);

Boza nmuteeBas (I OCT P 51232-98);

aMMOHMH BaHaMeBOKHCIIBI MeTa X. 4. (I'OCT 9336-75);

xene3o (II) cynedar x. 4. (I'OCT 9485-74);

xene3o (HI) xmopun x. 4. (I'OCT 4147-74), 6-Boanoe oc. 4. 3-2 (TY 6-09-1007-77);
Kajiui ABYXpOMOBOKUCEIN cTtanaapT-TUTp (TY 6-09-2540-87) wm x.4. (I'OCT 4220-75);
kau# GochHOPHOKHUCIEINA ABy3aMemeHHbIH 3-Boaubi X, 4. (I'OCT 2493-75);

KaMH (PochOpHOKHCIIBIN 0qHO3aMelleHHbIH 3-Boauslit X. 4. (I'OCT 4198-75);

kanui yriekucnsidd X. 4. (I'OCT 4221-76);

Kanuid a3oTHOKUCHLIHN X. 4u. (I'OCT 4217-77);

KaJbLIMH a30THOKHCILIH 4-BoaHbri X. 4. (I'OCT 4142-77);

Marduit cepHoxucibiii 7-BoAHBIA X. 4. (I'OCT 4523-77) wun cranpapr-tarp (TY 6-09-2540-

maprasel xjgopuctsii x. 4. (I'OCT 612-75);
MoJHOaeHa oKHCh X. 4. (TY 6-09-4471-77);

Hatpus ruapookcua X. 4. (I'OCT 4328-77);

IMHK cyabdat 7-Bomuelii oc. 4. 9-2 (TY 6-09-4219-76);
xucnorta azotHad X. 4. (I'OCT 4461-77);

kucsiora 6opuad X. 4. ('OCT 9656-75);
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KHucjioTa cepHas X. 4. (1'OCT 4204-77);
kucioTa consnas X. 4. (I'OCT 3118-77);

stineHaMaMui-N, N, N, N -terpaykcycHOM KHCIOTHI OAHATPUEBAA COJIb ABYXBOAHAA (TpH-
noH b) x. 4. (I'OCT 10652-73);

apoxoku xnedbonekapusie (FOCT 171-81);

KyNneTypa 3eaeHbiX Bogopochen (Chlorella, Scenedesmus wnu Selenastrum);

KyJnsTypa TecT-opranusmMoB — Ceriodaphma affinis ¢ xapakrepucTHKaMH 1o «OnpeaenruTeno
pecROBOAHEIX Oecrio3BoHOYHBIX EBponeiickoii yactd CCCPy» (nmnaHkTon U 6eHToc), JI.: Tuapome-
Teomspar, 1977 (JI.A. Kyrukosa, 1.U. Ctapoboraros).

llpumenanue [onyckaemcs ucnonsv3zoeanue cpedcms UsMepenuii, BCROMOZAMenbHRbIX YCMpoUucme u mamepua-
2108 0pY2020 MURQ, UMEIOUWUX AHANOSULHBIE MEMPONOSURECKUEC XADAKIMEPUCTIUKY

4 YCJIOBHUA BE3OIIACHOT' O ITPOBEJIEHUSA PABOT

4.1 Ilpu pabore ¢ XHMHYECKHUMH BEIU€CTBAMH, 3arpI3HEHHBIMH ITOYBAMH, OCaJKaMU CTOYHBIX
BO4, OTXOAaMM M CTOYHBIMH Bogamu coOimojarot TpeOGoBaHWsI TeXHHKH O¢3onacHocTH no I'OCT
12.4.021-75, o I'OCT 12.1.007-76 «CCBT. Bpeanvie BeniecTtBa. Knaccudukaumsa u odmue tpedo-
BaHUA 6€30MacHOCTHY.

4.2 Ipn npoGonoAroToBKe 3arpa3HeHHBIX MOYB, OCAJKOB CTOYHBIX BOJ M OTXOHOB NOJB3YIOTCH
CpeACcTBaMH HHIMBMIAYAJIbHOW 3aluThl: crieunanbHOd oxexaoi no 'OCT 14.4.103-83, pecrmparo-
paMu no I'OCT 12.4.034-85, ronosupiMu yoopamu no 'OCT 12.4.128-83, nonvxJIopBMHUIOBEIMH
nepuyarkaMmu o I'OCT 12.4.013-85.

4.3 K BO3aQyXy IpOU3BOACTBEHHBIX HOMEIICHHH MNPEeABIABIAIOT CAHUTAPHO~-THTHEHUYECKHE
tpeboBarusa mo 'OCT 12.1.005-88.

4.4 be3onacHOCTh NpH padbote ¢ anekTpoyctaHoBKamu obecrieunBarot 1o 'OCT 12 1.019-79 u
B COOTBETCTBHHU ¢ TPEOOBAHMAMHU HHCTPYKLIMi K 060py0OBaHHIO.

4.5 Tlomenienne aabopaTopun JOKHO COOTBETCTBOBATh TPEOOBAHHAM MOXKapHOH Oe30IacHo-
cta mo 'OCT 12.1.004-91, CHull 21-01-97 «IloxkapHas 0€301acCHOCTS 3JaHHH ¥ COOPYKEHHHN.

4.6 Paboune CTOJIBI M MOBEPXHOCTH COAEPIKAT B YUCTOTE. B KOHLE AHA NPOBOMAT BJIAKHYIO

yOopKy pabouux NOBEPXHOCTEH.
4.7 Opranu3yiot o6ydenme paboraromux 6e3onacHoct Tpyaa no I'OCT 112.0.004-90.

5§ TPEBOBAHUS K KBAJIM®UKALTMH JIUIL, TPOBOASILNX BUOTECTUPOBAHHUE

K 6uorecTHpoBaHHIO JOTIYCKAIOT CIEHHATHCTOB, OCBOMBIINX METOAUYECKUE ITPUEME! BOJHON
TOKCHUKOJIOTHH, UMEIOIIHUE CIIeLIUAIBHOCTD «OHOJIOr», «XHMMKY», U YJIOKHBIIHECS B HOPMATHBBI KOH-~
TPOJIA HPH OCBOSHHUH METOAUKH.

6 YCJIOBUS ITPOBEJAEHNSI BUOTECTHPOBAHMS

buorecTHpoBaHHE NPOBOAUTCS B HOPMAJIBHBIX JlabopatopHbiXx ycinoBusax. IloMeumenwe He
NOJKHO COJIepIKATh TOKCHYHBIX MAapoOB W ra3os, a Takxke ciaeaoB 06paboTky noMeneHui HHCEKTHLIH-

IJaMH, [IeCTHLHUAAMM H TIP.
Temnepatypa okpy»xaroliero Bo3ayxa B naboparopuu ot +19 °C no +24 °C, B JIIOMHHOCTATE

U1 OHoTECTUpOBaHMA OT +22 o +24 °C.
ATtMocdepHoe aaBineHne 84—106 xlla (630-800 mm pr. cT.).
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OcBellleHHE MTOMEINEHUI €CTECTBEHHOE WM HCKYCCTBEHHOE, HE OTpaHHYeHO OCOOBIMH Tpebo-
BaHHAMU. OCBelIEHHE B JIOMHHOCTATE, HJIH 3KBHBAJICHTHOM IPHCIOCOONCHHUH, JaMIaAMH JHEBHOIO

cBera. OcBemeHHOCT 1 uepuogaduui 500-1000 nk, s Bopopocieit 30004000 nx.

7TIIOAI'OTOBKA K ITPOBEAEHNIO BUOTECTUPOBAHHA

Hna mpoBeacHHs OHOTECTUPOBAHHA TMpEABApPHUTENIbHO pa3pabarhiBaloT mnporpamMmy otbopa
mpo0, roToBAT Nnocyny, o0opyaoBaHue, BCIOMOraTeabHble MaTepHanbl il oTdéopa npod U nmpoBeae-
HUS OMOTECTHPOBaHUA, ITIPOOOOTOOPHUKH, MECTa XpaHEHH 0TOOPaHHBIX NMpob, a Taxke pabouue Mec-
Ta Jj1g 006pabOTKM JOCTaBNEHHBIX B 1aboparopuio mpod H HUCCISOOBAaHUI MX Ha TOKCUYHOCTH. Bee
NpoLeAypbl NpeABAPUTEIBHON MOATOTOBKH AOJDKHBI MCKIIOYATH MOIMNAJaHUE TOKCHYHBIX, OpraHuye-
CKMX H KaKHUX-IU0O JpyrHX BEHIECTB U3 OKPYXKAIOMHUX NMPEIMETOB WIH Cpeabl B UCCASAYEMYIO BOJY
WIH B BOJHBIC BHITSDKKH M3 ITOYB, OCaJXKOB CTOYHBIX BOJ K OTXOJIOB.

1.1 Iloozomoeka nocyoust 011 omoopa, Xpanenus npob u buomecmupo8anus

s orOopa npo6 BOABI HCHOAB3YIOT NOCYXY K3 MOJMAITHIICHA WIH NOJUTEeTPpadTOPITaHa, a IIPH
HaJIH9HH B BOZIC HEQPTENPOAYKTOB, MOIOIIUX CPECTB ¥ IMECTHLH/I0B — OaHKH U3 TEMHOIO CTEKIa.

Hnsa otbopa mpod mouyB, OCAAKOB CTOYHBIX BOA U OTXOJOB MCIOJB3YIOT OAHKH W3 TEMHOIO
CTEK/IAa WJM TNOCYyAYy W3 Heprkaperomieid ctamu. Jlng orbopa npob, ucchenyemblx Ha TOKCHYHOCTS,
HEJb34 HCIOAB30BAaTh NOCYQY C XPOMOBBIM ITOKPBITHEM.

Ilocyna u3 nosimaTeneHa ¥ crexna A orbopa mpod U SuoTecTUpPOBaHHUA HOIAKHA ObITH XHMH-
yecky yucTod. [locyny npoMBIBaIOT pacTBOPOM a30THOM KHUCIOTHI ¢ MaccoBou poneid 10 %. Crenxu
IOCYAbl OCTOPOKHO CMAYMBAIOT 3TUM PacTBOPOM, IIOC/E YEro Ha 2—3 4aca Nocyay OCTaBJIAIOT, 3aTEM
TIIATEJIBHO IIPOMBIBAIOT BOAOHPOBONHON BOAOH, HEHTPAIIM3YIOT PAaCTBOPOM ITHILNEBOH COALI U MPO-
MbLIBAIOT 3—4 pa3a JUCTWUITUPOBAHHOMN BOAOH. Ilpy CHNBHOM 3arps3HEHUH MOCYIBI, @ TAKXKE HOBYIO
IOCYAY MPOMBIBAIOT BOJAOMH, 3aNI0JIHAIOT PACTBOPOM a30THOM KHUCJIOTHI ¢ MaccoBou noiier 10 % u Bobl-
JACPXKUBAIOT HE MEHEE CYTOK, 3aTEM TINATENHHO NPOMBIBAIOT BOAOMPOBOIHOM U HE MeHee 3—4 pas
IUCTUUTHpOBaHHOM Bojion. [locyny pnsa orbopa npob nous, 0caikOB CTOYHBIX BOA H OTXOA0B, H3IO-
TOBJIEHHYIO M3 HEPXaBEIOIEH CTAIM, TINATEIBHO MOIOT, OYHIIAIOT ITHIIEBON COMOH, ITPOMBIBAIOT BO-
JOITPOBOOHOM BOXOHU M OIOJACKHBAIOT 3—4 pa3za JUCTHUTHPOBAHHOM BOJOH. LIS MBITBS IOCYABI HE
paspelmaeTcs MoJIb30BaThCs XPOMOBOH CMEChIO (CMeCh OMXpoMaTa KaJiusd ¥ CEpHO# KUCIIOTHI), CHUHTE-
THYCCKHUMHU NMOBEPXHOCTHO-aKTUBHEIMH BEIECTBAMH U OPraHHUYECKUMH PaCTBOPUTEIAMH.

Bcro rpssHyO ocyay, HCNOb30BaHHYIO NpH oTOope npob, B mpouecce mpodoroaroToBKH H
npoBeeHU OHOTECTUPOBAHUS MOABEPraioT CTEPHIH3ALMHN KUTIIYCHHEM B TedeHHue 1 4yaca wiu cre-
PUIM3YIOT (33 HCKITIOYSHUEM MepHOH) B cymibioM mkady npu 160 °C B Teuenue 1 yaca, unu noxu-
BEPralOT aBTOKJABUPOBaHHIO (3a HcKimnoyeHneM MepHoH) ripu 121 °C u gasnenuu 1,05 Kr/cM° B Te-
yeHue 15 muryT. CTeKio, moauIIponuieH ¥ Te€(hJ0H MOXKHO IOABEPraTh ABTOKJIABUPOBAHHMIO.

XUMHYECKH YHCTYHO NOCYAY I OMOTECTHPOBAHMUA XPAHAT C 3aKPBITBIMM CTEKJISHHBIMH NPU-
TEPThIMH NMPOOKAMH WIH 3aBHHYHBAIOIIUMHCS KPBIIIKAMH B 3aN[HIIECHHBIX OT ITbUIM AmMuMKax nabopa-
TOPHOI'0 CTOJIa WIH Ha 3aKPHITHIX MOJIKAX, CTeJUTaxax U T.11.

7.2 IToozomoexa Ky 1omueayuoHHoOIl 60061

KyneTHBalLlMOHHas BOJA HCNOJB3YEeTCH: UIA KyATHBUPOBaHUA LiepHoJaHHIA, B Ka4eCTBE KOH-
TPOJILHOM NMpH OHOTECTUPOBAHUM, LA Pa3OaBIICHUA UCCIIEAYEMBIX BOJ,.

10
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JIs MOArOTOBKM KyJIbTUBALMOHHOM BOJbI ITHTHEBYIO BOJY OTCTAMBAIOT M a3PHPYIOT B TEYEHHE
3-7 cyTok (A0 NOJHOFO AECXJIOPHPOBaHKMA) B OyTBUIIX M3 GECLBETHOrO CTEKNA B NMPUCYTCTBHH BHIC-
el BOQHOH pacTUTEBHOCTH (2—3 I 110 BO3AYIIHO-CYX0i Macce moO0i akBapUyMHOH pacTHTEIHLHO-
cti Ha 1 AM° OHTBEBOM BOIEI).

Ilpn oTcyrcTBHM HUTBEBOH BOABI YJOBJIETBOPUTENBHOIO KadecTBa HOITYCKAETCA HCHONbL30Ba~
HUe OYyTWIMPOBAHHON HEra3MpOBaHHOW IMUTHEBOM BOJBI WIH MTOBEPXHOCTHOM MPECHOM WIH FPYHTO-
BOH BOZBI, OTOOpPaHHOM BHE 30HBI BIMSHWSA HUCTOYHHMKOB 3arpsA3HECHHS H IPOQHILTPOBAHHOM yepes
MeMOpaHHbiH GUIBTP C pazmepom mop 3,5 MkM. MeMOpanHsie QunbTPEI NIEpen yHoTpebIeHHeM TIia-
TEJIbHO NPOMBIBAIOT ¥ KMIIATAT B JUCTHUTHPOBAHHOH BoJie HEe MeHee 10 MuH.

KynsTHBaMOHHAs BOJA JOJIKHA Y/IOBJIETBOPATh CACAYIONMM TpeOOBaHHAM:

— OTCYTCTBHE OPraHHYECKHUX 3arpsA3HAIOIMAX BEIECTB, XJI0pa, TOKCHYECKHX BEUIECTB, aHTAro-
HUCTHYECKHUX JUIA LiepMoaadHUH OpraHu3MoOB (CHHE-3€I€HbBIX BOAOPOCIei) B NUIIEBBIX KOHKYPEHTOB
(MpOCTEHINUX, MHOTOKJICTOYHBIX );

- pH — 7,0-8,5;

— ecTKoCTh obimas ot 80 mo 250 mr/nM’ (BeipaxkerHas B CaCO;);

— OTCYTCTBHE YITIEKUCJIOrO rasa, METaHa ¥ JAp. rasoB (IIpd HaAJHUYUH ra3oB U1 UX YIOAUICHHUS
KYABTHBALMOHHYIO BOLY KHUNATAT 30 MHH, 3aTeM OXJIAKAAIOT U a3PHPYIOT);

— KOHIIEHTpAllHA PacTBOPEHHOTO KUCJIOPOIa — He MeHee 6 MI/IM° (ecnM KOHLEHTpalUs pac-
TBOPEHHOTO KHCJIOPOJA B KOHTPOJIBHOM M pa3faBisomei Boje HIDKE 6 Mr/OM>, TTOCIeTHSISA a3pHpY-
€TCA MPH NOMOUIH aKBAPUYMHOI0 KOMITpeccopa A0 Havyana OMOTECTUPOBAHUSA);

— teMmreparypa ot +19 °C no +24 °C.

Ilpn mnccnenosaHuM BOX ¢ NOBBLILIEHHBIM COJIECOACPXKAHHMEM (COIEPKAHHE CYXOro OCTATKa
BeIIE 1 I/AM) NMPOBOASAT NPEABAPHTEIILHYIO MOCTETNCHHYIO aflalfTANMIO KYJbTYPHl TecT-00BEKTOB,
no6apnss HeOOABIIMMHU MOPUUAMH XJIOPUCTHIN HATPUH B KyJBTHBAIIMOHHYIO BOAy (Colepi:KaHHE CO-
nefl 10 CyXOoMy OCTaTKy He JOJDKHO NpeBhimats 6 r/aM’). TIpu HeBO3MOMHOCTH YCHENIHO a/aliTHPO-
BaTh UMEIOMIYIOCH KYJIBTYPY, @ TAKXKE NPH CONSPIKAHUH CYXOro OCTarka B UCCienyeMou Boje Gosee
6 r/aM° MCTIONB3YIOT TECT-06BEKTHI, MPUMEHAEMBIE B GHOTECTHPOBAHHH MOPCKHX BoJ (Artemia sa-
lina, Acartia clausi, MOPCKHE BOJOPOCIH U NPOCTECHIIHE).

Ilpu ucnonb30BaHUM B CHITY HEOOXOJUMOCTH KYJBTHBALIMOHHOM BOJBI, HE OTBEYAIOIENH Tpe-
OOBaHHMSAM YCTAHOBJICHHOT'O Ka4€CTBa, BCE OTKIIOHEHUS OTMEYar0T B MPOTOKOJIE UCIIBITaHUH.

1.3 Honyuenue ucxoonozo mamepuaia, mpancRoOpmupoeKa, Cooepicanue u Kopmienue ye-
puooagruil, evipawiuéanue Kyibmypsi

Hcxonuelii MaTepualt JUIA KyJsTHBUPOBaHHUA (BOJOPOCAH, LepuoaadHUM) NOJIy4aroT B 1abopa-
TOPHUAX, 3aHUMAIONIUXCA OUOTECTUPOBAHUEM, UMEIOLIUX KYJIBTYPY TpeOyeMoH BHIOBOH IIPHHAUICK-
HOCTH, YYBCTBHTEIBHOCTh KOTOPOH K MOJAEILHOMY TOKCHUKAHTY YKJIAABIBACTCS B YCTaHOBJICHHBIH
IMana3oH no 1. 12, a usMepgeMspie ¢ MOMOUIBIO 3TOM KYJIBTYPbl TeCT-lapaMETPHI COOTBETCTBYIOT YC-
TAHOBJICHHBIM METPOJIOTMYECKUM XapaKTepUCTUKaM (CM 1. 2).

7.3.1 TpaucnopTHpoBKka Hepuoaadumuii

Llepronaduuii TpaHCIOPTHPYIOT B CTEKISHHON €MKOCTH ¢ KPBIIIKOH (B TEpMOCe, €C/IH TeMIIE~
paTypa OKpyxatomiei cpeapl BRIXOOHUT 3a npeaenst ot +19 °C no +24 °C). EMKOCTE 3anojiHIIOT Me-
CTHOM KyJBTHBALMOHHOM BOJOH Ha 2/3 o0beMa M B Hee caykoM IepeHocaT uepuoaadpuun. ILior-
HOCTB TOcajKK pubIH3uTensHO 40 ocobeii Ha 1 AM° BOIBI; A1 KOPMIEHHS J06aBAoT 3 cM® BOJO-

11
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pocreBoii cycrieHsun Ha 1 gM° Bogpbt. B naGoparopun Boay ¢ nepnogadHUAMHE 0 CTEHKE COCYIa ITe-
PEUBAIOT B €MKOCTD A1 KYJILTUBHPOBAHHA, 00bEM KOTOPOM AOMKEH B 2—3 pa3a IMpeBbIIATh KOJIH-
YeCTBO BOJBI ¢ paukaMu. KyJIbTHBaTOp ¢ HepHogadHUAMH NIOMEHIAIOT B JIOMHHOCTAT (KJIMMATOCTAT,
Ookc) ¥ B TeucHue 1-2 nHeH HEOONBIIMMH NMOPIHAMH IPHINABAIOT NIPESABAPUTEIIHHO MTPUIOTOBJICHHYIO
KYJIbTHBALIMOHHYIO BOAY (CM. I1. 7.2) mJjis ajanTaumy uepHoaadHUi K HOBOM Boje.

B nabopatopuu copepxart ABa BuAa KyJabTyphbl liepHomadHUii: MaTOYHYy0 (MacCOBYIKD), HC-
MOJIE3YEMYIO KaK MCTOYHUK Uit BO3OOHOBNCHUA (B MEPHOAB! IOTEPH KYJIBTYPHl CHHXPOHH3HPOBAH-
HOM), ¥ CHHXPOHH3HPOBAHHYIO, HCNOJB3YEMYIO HENIOCPEICTBEHHO 11 OHOTECTHPOBaHHA.

7.3.2 BolpamunBauue M COAEPXaHAE MAaTOYHONH KYObTYpb! LlepruoaadHuii

KyneTypy nHepuozad@HUM BHIPAIIMBAKOT B KJIMMATOCTAaTe WIM SKBUBAJIEHTHOM HpHCHocob;ie-
HHH, 00€CIIeUMBAIOIIEM TONIEPKAHHE UCKYCCTBEHHOI'O OCBELUCHHUS JIAMNAaMH JHEBHOI'O CBETAa ¢ HH-
TeHCUBHOCTBIO cBeta oT 5001000 nk; 16-yacoBoif cBeTOBOM U 8-yacoBoif HOUHOM (6€3 OCBelIEH )
nepvoa; Temneparypy or +22 °C no +24 °C.

B xayecTBe KyJIbTHMBATOPOB HMCHOAL3YIOT YALIKU KPHCTAUIM3ALHOHHbBIC TOJCTOCTEHHBIC WIH
6aTapeifHbie CTAKAHBI 0GBEMOM 2—5 IM’, KOTOpPHIC HANOJHAIOT Ha 3/4 00heMa KyJIbTHBALHOHHOM BO-
[IOH, CaXxaroT TyJa caMOK LIEPHOJAPHUMN CpeIHEro pazMepa ¢ BbIBOJKOBBIMH KaMEPAMH, 3aIlOJTHEH-
HBIMH SMOpPHOHAMH, H HEIUIOTHO NPHUKPHIBAIOT (OT MONAJaHMs MbUIM U UId YMECHBUICHHA UCIIApSHHUS )
MJIACTHHAMH M3 CTEKJIa WM OPrcTeKia TOMIMHON He MeHee 6 MM. Colep)KaHue paCTBOPEHHOI'O KH-
CIIOPOZa B KPHCTALIM3aTOpaX HOJDKHO OBITh HE MEHee 6 MI/AM, 9TO JOCTHTAETCA NPABUIHHBIM IIPH-
FOTOBNICHHEM KYJIBTUBALIMOHHOM BOABI (CM. 1. 7.2.) H peryJiapHOH nepecasikol nepuoadHHH B CBe-
XYI0 KyJIbTUBALMOHHYIO BOAY. A3pUpOBaHHE BOAB! B KPHCTA/UIM3aTOpaX C LEPHOZAPHUAMM HE [IO-
myckaercd. MaTouHyo KyJbTYpy HNOAACPKUBAIOT B OAHOM WM IBYX cOocyAaX. ExxeHEBHO yTpOM C
TTOBEPXHOCTH BOJBI B COCYNaX, B KOTOPHIX KYJIbTUBHPYIOTCS pPaykKu, CTEPHJIBHON MapieBoOM caiper-
KON CHUMAIOT APOXOKEBYIO U GaktepuaibHylo 1ieHKY. [Tocie 3Toro Boxy BmMecTe ¢ padykaM#l OCTO-
POXKHO NEPEIMBAIOT B YHACTHIA KyJIBTUBATOP TaK, YTOOB! HAKONMMBUIMKCA O0CaJOK OCTAJICA Ha JHeE. B
YUCTBIN KyJIBTUBATOP AOOABIAIOT CBEXKYIO MOPLMIO KyJIbTHBAIIMOHHON BoAbl. Takum 00Opa3zoMm, exe-
AHEBHO MPOBOAAT OMHCTKY IOBEPXHOCTH BOABI K AHA COCYAa, B KOTOPOM KYJABTHUBHPYIOTCS DPaukKH.
Kopmiienue uepuoaadHmi OCYmECTBIAIOT B COOTBETCTBHH ¢ TpeboBaHuaMU 1. 7.4.3.

OnvH WM ABa pa3a B HEACIIO OCYIUECTBISIOT IepecanKy KYJbTYPbl B CBEXKYIO KYJIbTHBALMOH-
HYIO Boay. YacToTy nepecaaky onpeae/sioT IUIOTHOCTbIO MATOYHON KYJAbTYPhI U COASPKAHHEM Pac-
TBOPEHHOTO KHUCJIOpOJia B KyJIbTHBaTOpax. IImoTHOCTE MaTouHOM KyabTypsl 40—50 ocobeli Ha 1 117
KYJTbTUBALIMOHHOH BOIBKI.

B yaoBneTBOpUTEBHBIX KyJIbTHBAMOHHBIX YCJIOBUAX INPOAYKTHBHOCTH MAaTOYHOH KyJIbTY-
pel — 500—700 ocobeit kaXIYI0 HEZEIO.

He nomyckaercs Hcnosib30BaHNE MOJIOAW MaTOYHOM KyJIBTYPHI Ajif OMOTeCTHPOBaHMA.

7.3.3 BolpamuBanHe CHHXPOHH3IHPOBAHHOH KYJAbTYpPbI

buotecTUpOBaHKE BOAB! M BOAHBIX BBITAKEK MPOBOAAT TOJIBKO Ha CHHXPOHH3UPOBAHHOM KYJIb-
Type uepuopaduuii. CHHXpPOHM3UPOBAHHOK ABJIACTCH OJHOBO3PAaCTHAA KYyJbTypa, INOJYYECHHasd OT
OJHOM CaMKH ITyTEM ALMKIHYECKOro MapTeHOreHes3a B TpeTheM MOKOJIEHUH. 1aKag KyJabTypa reHeTH-
qeCKU ogHOpoAHA. Pauky, ee cocraBnarouye, 06nagarT OJIU3KHMH YPOBHAMM YCTOMYMBOCTH K TOK-
CHYECKHM BeHleCTBaM, OAHOBPEMEHHO CO3pPEBAIOT U B OJHO BpeMs NAIOT F€HETHYECKH OAHOPOOHOE
noToMcTBO. It MOy4eHUsS CHHXPOHHU3HPOBAHHOH KYJIbTYphl OTOHPAIOT OOHY CaMKy CPEAHHMX pa3-
MEpPOB ¢ BEHIBOJAKOBOM KaMEpoOH, 3anojJiHEeHHOM 3MOpHOHAMHM, M NOMENal0T B XMMUYECKHH CTaKaH
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o6beMoM 30 cM, 3anoHeHHBIH Ha 15 cM® Ky/IbTHBaMOHHOMN Boo#H. ITosBHBIIASCA MOTOAB NEPEHO-
cHTCA 110 oHOoH B 10—60 (B 3aBHCMMOCTH OT IJIAHUPYEMOr0 KOJMYECTBA OIBITOB) TAKHX XK€ CTaKa-
HOB, 3aHOJHEHHELIX Ha 15 cM® KYJIbTUBALIMOHHOM BOLOH. IpeThe MoKoeHHE PAaYKOB MOXHO HCNOJIb-
30BaTh KaK CHHXPOHH3UPOBAHHYIO KYABTYPY. CHHXPOHM3UPOBAHHYIO KYJIBTYPY BBIACPIKMBAIOT B yC-
noBuax o n. 7.3.2. Kopmnenue — mo . 7.4.3.

Ilepecanky nnogoHOCAIUX CAMOK B CBEXKYIO KYJIBTHBALIHOHHYIO BOAY OCYIECTBJIAIOT TPH pasa
B HeACI0. PoquBinyrocss MOTOAB €XEAHEBHO OTCAKHUBAIOT U UCHOAB3YIOT 1A OHoTecTHpoBaHHA. Jlns
NOJYYCHHsI CHHXPOHH3HPOBAHHON KYJBTYPBI MCIIONbL3YIOT CaMOK LiepHOAapHUM 10 14-CyTOYHOro
BO3pacTa.

B3pocieie camMkd MpH yAOBIETBOPUTENbHBIX YCIOBUAX KYJIbTHBHPOBAHUS NPOLYUHMPYIOT 2—
8 Mosonpix ocobeit Ha 3—4 neHb pa3BUTHSA. 3a TpU reHepau (06BIMHO 3a 7 CYTOK) B3pocias caMKa
JaeT 110 MeHbLIei Mepe 15 ocobeii.

1.4 IIoozomosxa xopma u Kopmaenue

lepuonapuuam HeoOXx0aMMO 00ecTied T KOMOMHHPOBAHHOE JPOXKIKE-BOAOPOCIEBOE THTaAHHE.
s BeIpaliuBaHKsA BOAOPOC/ICH B Ka4ECTBE BOLOPOCIECBOI0 KOpMa HCIOIB3YIOT 3€JICHBIE BOAOPOCIIH
ponos Chlorella u Selenastrum. Ilpu oTcyTcTBUM NTPOOAEM C IIIOAOBUTOCTBIO U YYBCTBUTEJIGHOCTHIO
KyJIbTyphl HepHOAaQHHUNA, AOIMYCKAeTcA IS KOPMIECHUSA HCIIONB30BaTh BOAOPOCIH Scenedesmus
quadricauda.

Bonopocau ans kopmiieHusa nepuogadGHUN BIPANIUBAIOT B CTCKISHHBIX KIOBETAX WM IJIOCKO-
OHHBIX KonGax o6bpeMoM 250 cm” mpu 12-16-4acoBOM OCBEICHHH JIaMIIAMM JHEBHOTO CBETa (OC-
BeeHHocTh 30004000 nx), Temneparype ot +22 °C no +25 °C, Ha OAHON U3 IUTATEAbHBIX Cpell
(cM. Tabmuiyy 2). IluraTenbHbie pacTBOPEI FOTOBAT Ha AHCTWLIHpoBaHHOH Boae (pH 7,0-7,5), momy-
YEHHON M3 CTEKJAHHOTO NEPErOHHOro armapara (JOIMyCKaeTcs NMPUTrOTOBJIEHUE NMUTATEALHOU Cpeabl
JUI BOAOPOC/ICH HA OMIUCTUWUIMPOBAHHOK BOAE, NMPH €€ NPUrOTOBICHHH HEJb3s UCIOJIB30BaThL arra-

paThl ¢ HOHOOOMEHHBIMH CMOJIAMH ).

Tabnuna 2 — CocraB nUTaTEABHBIX CPE UIA KyJIbTUBMPOBAHHUA BOAOPOCIIEH

KoMIIOHEeHTE! MaccoBas KOHUEHTpauusa B Cpelie A KYJILTHBHPOBAHHUS, r/oM’
Cpenbi Tamus Ycnenckoro Ne ] IIpara

A -

KNO; 5,00 0,025 0,10
MgSO,-7H,0O 2,50 0,025 0,01
Ca(N 03)2'4H20 — 0, 144 —
K,HPO,43H,0 — 0,01
KH,PO43H0 1,25 0,025 —
K,CO; — 0,0345 —
FeSO,7H,0 0,003 - -
FeCl;-6H,0 - ~ 0,001
MuUKpO3TEMEHTEI no 1 cM’/aM’ pacTBOpOB -
AuB’

) PactBopn A ¥ B roroesr otaensHo, pacrsop A (H;BO; — 2,86 r/mm°, MnCL,-4H,0 — 1,81 r/am’, ZnSO, TH,0 —
0,222 r/mm’) ¥ pacteop B (MoO; — 17,64 mr/mv’; NH,VO; — 22,96 Mr/mM°). 3aTeM OTAENIBHO CTEPHIH3YIOT KakKIEIA pac-
TBOp 30 MMH KANSYCHHEM, OXJIAXKAAIOT, IUIOTHO 3aKPHIBAIOT NPUTEPTOH NPOOKOH H XpaHAT B XOMORUJIGHHUKE MPH TEMIIEpa-
TYpe o1 +2 10 +4 °C 10 Tpex Mecales
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Yrobr! u3bexars 00pa3oBaHus ocajka B MUTATENILHOM cpelie, KXl ee KOMITOHEHT ITpeaBa-
PUTENHHO FOTOBAT OTACIbHO B 100 cM> AHCTWLIMPOBaHHOIH Bobl. [1oydeHHbIE PACTBOPHI COJIEi KH-
IATAT KOKAbIA Mo 30 MHH, OXJIaXAaioT, M0C/e Yero X MOKHO HCIOJIb30BaTh AJIS MMPUIOTOBICHUS
Cpelbl B TeUCHHE MeCsla NPH YCIOBMHU XpaHeHus rpH Temrnepatype ot +2 °C no +4 °C. Kaxngpii co-
CYA C MUTaTE/JIbHBIMH BELUECTBAMHU JOJDKCH OBITH MOANHCAH ¢ YKA3aHMEM COCTaBa, KOHHCHTpPAaLHH,
BPEMEHHU NPUIOTORJICHHA M IUIOTHO 3aKPBIT NPUTEPTON CTEPUNIBLHOM npoOKOH BO U30eKaHUE BBHICHI-
XaHWA ¥ KOHLUCHTPUPOBAHHS.

JIn4 NIpUroTOBNCHHA CPERBI IS KyJIbTUBHPOBAHUS BOXOPOCEH N0OABIAIOT O 1 cM° KaKAOro
KOHLEHTPHPOBAHHOrO PacTBopa (KpoMe coJteif xesie3a) B Koaby Ha 1 aM°, 3aroHEHHYIO 10 TTOJIOBH-
HEl IMCTWUIHPOBAHHOM BOAOH, NIOOUEPEIHO, B NOCIEIOBATEIILHOCTA KaK YKa3aHo B TaO1. 2, ZOBOOAT
o meTky 1 oM’ JIUCTHWLUTAPOBAHHOM BOJOH, TIIATEJIBHO MNEPEMEINMBAIOT, KUIIATAT pacTBOp 30 MHH,
OXJIKJAIOT M MOCJIE 3TOro Jo6amisioT 1 cM® KOHIEHTPUPOBAHHOTO PacTBOPa COJIH JKeJe3a, M eCiH
370 HEOOXOIUMO, OTASIBHO MPUTOTOBJIEHHBIE PACTBOPHI MUKPOIJIEMEHTOB.

PacTBOpHI cosicH XKejle3a U MHKPOJIEMEHTOB MOKHO 100aBISATL BO BCE CPEAbl HE3ABUCHMO OT
TOr0, YKa3aHo 3TO B POIMKCH UX COCTaBa MJIM HeET.

JUis npeaynpexaeHus BBIIAASCHMA B OCANOK Kejae3a U APYIrHX MHKPOSJIEMEHTOB HONOJIHU-
TEIBHO BO BCE CPElibl MOXKHO N00aBNATh XENAaTHPYIOLIEE BEMECTBO, 00pa3yromee ¢ HOHAMH METAaJUIOB
YCTOHYHMBEIE KOMIUICKCHBIC COSIUHEHUS B (hopMe, JOCTYIIHOH JJIa UraHusa Bogopocheid. C 3ToH ue-
B0 HUCHOJIB3YIOT CTEPWIBHBIM pacTBOP STUACHAMAMUHTETPAYKCYCHONW KHCJIOTHI JUHATPHEBOM COJIH
(TpunoH b) ¢ MaccoBoit koH1eHTpaLueit 0,037 /oM. PactBop rotoBsT B 100 cM’ AHCTHLTMPOBAHHOJ
BOJIBI COBMECTHO C CONBIO JkeJie3a. CONM XKejie3a U TpwiIoHA B OTHensHO pacTBOpsioT B 30 cM® JIHc-
TWLTAPOBAHHOM BOBI, CMEILMBAIOT, JOBOASAT JUCTHINIMPOBAHHON Boaou n0 100 M , KHIIATAT, OXJIa-
KAAIOT H JOOaBIIOT B OXJIKASHHYIO Cpely Ul KyJIbTHBHPOBAaHHS Bogopocie 1 cM® Ha 1 am’ cpe-
OBl

Hanpumep, mis npuroroBiieHUs cpeabl YcrneHckoro pacteopstor 2,5 r KNO;;, 25 r
MgS0O47H,0, 14,4 r Ca(NO;),-4H,0, 2,5 r KH,PO4:3H,0 u 3,45 r K,CO; B 100 oM’ TACTUILIAPO-
BaHHOH BOZBI B OTHENBHBIX CKIIAHKAX Kaxaou conu. OtaensHo pacTBopsatoT 3,7 rrpwioHa b u 0,3 r
Fey(SOy4); B 100 cM’ AUCTWUTHPOBAHHON BOABI.

Bce mecTh CKIAHOK KAnATAT 30 MUH, OXNaXJaloT #, cobmonas ycaoBUs CTEPHIIBHOCTH, (Hak
[UJAMEHEM TOpENKM WJIH CIHMPTOBKH) MepeHOCAT B konOy Ha 1 aM° mo 1 oM M3 Kakmoi CKIAHKH
(KpoMe pacTBOpa XKeJie3a M TpiIoHa B) B 0,5 AM® AUCTHIUTHPOBAHHO BOMBI, CMEINMBAIOT, AOBOIAT 0
MeTkH | IM° JMCTHILIMpOBaHHOM BOXOH. IIOMyYeHHYIO CMeCh KHIISTAT, OX/IKIAIOT M JN00aBIAIOT
nocjie OXMaKAeHHS | cM® cMecH costeid JkeJe3a i TpHIoHa B ¥ o 1 cM® KaXmoro pacTBopa MHKpO-
ynemeHToB (A 1 B) Ha 1 M’ cpenpl. [OTOBBIE Cpelibl He XPAHAT.

[IpHrOTOBNEHHYIO NMTATEILHYIO CpeRy pasiHBaioT B kon6sl mo 100 cM’ M, cobmonas ycnoBHs
CTEPUIIBHOCTH, J06aBIAIOT 1—5 CM° KOHLECHTPHPOBAHHOM CycnieH3nu Bopopocieii (cm. . 7.4.1). 3a-
KPBIBAIOT KOJIOBI CTEPUIBLHBIMU KONIMAYKAMKU M3 aJIOMHHHUEBOH (OJIBITHM WIM BaTHBIMH NpoOKaMH U
CTaBAT B JBOMUHOCTAT. B momuHocTare cobmonaror 12—16-4acoBol cBeToBOM U 8—12-4yacoBoH HOU-
HOH IIEpHOL.

Bo BpeMms BplpamiMBaHHA BOJOPOCJIEH B JEIOMHHOCTATe 2—-3 pa3a B ACHb BCTPSAXHMBAXOT ITHTa-
TeJIbHBIN PacTBOP ¢ BOAOPOCIAMH, 9TOOBI o0ecneunTs yaaieHue o0pa3yrolerocs yrileKuciaoro rasa,
MPH HAKOIUIEHHH KOTOPOIr0 pa3sBUTHUE BOAOpocaeH yraeraerca. C 3TOH ke LEJIbIO [P HHTEHCHBHOM
KyJI5THBUPOBAHMH BOAOPOCJICH Ha KOHLEHTpHpOBaHHOH cpeae Tamusa o0ecrieduBalOT MOCTOSHHOE
nepeMeHBaHHEe BOAOPOCNEBOM KYNETYPH Ha 1abopaTopHOil MeIIaNKe WK a3pUPOBAHHE.

14



®P.1.39 2007.03221

7.4.1 Iloxy4eHHe BOAOPOCIIEBOi CycCIEeH3HH

[Tocne Toro, kak oxpacka NMUTAaTEILHON Cpelbl CTAHOBHUTCAS MHTEHCHBHO 3eJjieHoH (Tpebyemas
[LTOTHOCTB KJIETOK Boaopocieii — 1,5:10° kn./cM’), BOAOPOCIH OTAEISIOT OT KyJIFTHBALIHOHHOH cpe-
JB! UEHTpU(QYTrHpOBAaHUEM HJIM OTCTaWBaHHEM B XooawibHUKeE (0T +2 °C no +4 °C) B Teuenne 7 cy-
TOK C IOCHCHYIOWUIHM OTHEICHHEM cynepHaraHra. IIpM ucnonp3oBaHuM cpebl TaMus CYCIICH3HIO
IBAXABl MPOMBIBAIOT AHCTWUIHMPOBAHHON BOAOH C MOCICHYIOLIAM LEHTPHU(PYTHPOBAHUEM WIH OT-
CTaUBAHHEM.

ILioTHOCTE BOZOpPOCIEH B KOHLEHTPHPOBAHHOH CYCHEH3MH JO/DKHa coctasiare (3,0-
3,5)10" xi/em’. Cycrienzuio BOJOpOCIiel XpaHaT B xonoawisHuKe (ot +2 °C no +4 °C), He ponmyckas
3aMopaxxuBaHHA. JUI4 HCIIONL30BaHHA B KaY€CTBE KOpMa CYCNEH3HIO XpaHAT A0 14 cyTok, a B kade-
CTBE€ TOCEBHOI0 MarepHasia A BeIpallMBaHUA BOAOPOCAEH — A0 6 MECALIEB.

IlnoTHOCTE KJIETOK MHKPOBOAOPOC/ICH MOACYUTHIBAIOT B KaMepe A c4yeTa GOpMEHHBIX 3Jie-
MEHTOB KpoBH 1o I'opseBy. Kamepy HakpplBarOT NOKPOBHBIM CTEKJIOM M NPUTHPAIOT €ro A0 0b6paszo-
BAHUA PagyHBIX Konel HHTepGepeHIMH, YTO ABIAETCH NMPH3HAKOM JOCTATOYHO [IOTHO IIPHTEPTOro
crexsa. ITuneTkoH oTOMparOT IPOU3BOJBHOE KOTHYECTBO TUIATEIBHO MEPEMEIIaHHOW KyJabTyphl BO-
DOpPOC/IEH H HAHOCAT €€ KaIulx I0J HYKHUM U Ha BepPXHUI Kpai HOKPOBHOIO CTEKJIA, 3aITOIHASA KaMe-
Py TaK, 4ToOB! HE MOMNAAAIA B Hee My3sIpbku BO3ayXa. M30bITOK BOAOPOCIEBOK KyNbTYPbl BHITECHS-
€TCA 10 KaHaBkaM KaMepsl. IIpocMaTpuBaloT Bce KBaJApaThl 110 AHArOHAIM WJIM KaMepa LIEJIHKOM (ec-
I YUCIEHHOCTh BOXOPOCIIeH HesdHauynTenbHan). 1loacuer npoussoaar rmog MukpockornoM MbH wnm
MBP npu yBenmvernud B 100 wiu 200 pas. | |

B kaxao# npobe nOACYUTHIBAIOT KJISTKH BOAOPOC/ICH KaKk MUHHMYM B TPeX Kamepax ¢ rnocie-
JYIOIIMM BBIYMCIICHHEM CpelHero apudmermyeckoro. llepecHer YMCIEHHOCTH KJIETOK BOHOPOCJICH
IPOBOAAT 1O hopMyJie:

1000 »

N =- , 1
S (1)

riae N — 9HCIICHHOCTH BOZOPOCHIEH, KIL/CM'; 7 — YHCIIEHHOCTH BOJOPOCICH, HAMEHHBIX B CEKTOpE
(KBajipaTe) CETKH KaMephl, KII; S — IUIOMaas CEKTOpa CETKH, MM, 4 — IiyOHHA CYETHOMH KaMepel,
mM; 1000 — xo3dduiHeHT nepecyeTa KyOM4eCcKHX MIWLTHMETPOB B KyOHUECKHE CAHTHMETPEI.

7.4.2 IIpuroros/ieHHe APOAOKEBOM CYCIIEH3INH

Ins npurorosneHHs ApoxokeBoi cycneH3um 1 r cBexux wm 0,5 r cyxux xmedonekapHbIX
npoxokeit 3anuBaror 100 cM’ AuMcTwMpoBaHHOM Bozbl. [Tocie HaGyXaHHS CYCTIEH3MIO TIIATEHHO
nepeMemuBaloT. Jns KOPMIICHUA MCIOB3YIOT CIabOMyTHBIH (BEpXHHH COM MOCie OTCTauBaHMs)
PacTBOP JAPOAOKEBOM CycieH3uH. JlomycKaeTcss XpaHHUTh APOAOKEBYIO CyCIICH3HUIO B XOJIOAHJIBHUKE 1—
2 cyToK. Ilepes KopMIIEHHEM APONOKEBYIO CYCIICH3UIO TILATEIbHO IepeMEIIHBalOT.

7.4.3 KopMiieHHe MATOYHOH H CHHXPOHH3HPOBAHHOI KY/JILTYPHI HepHoIadHHH

OnTHMansHOE KOTHYECTBO KOpMa H COOJIIOICHHE PEXHMA KOPMJICHHA — OAHO H3 OCHOBHBIX
YCJAOBMI MMOJIyY€HHs YAOBJIETBOPHTENBHBIX PE3YJIbTaTOB OHOTSCTHpOBaHHA, TaK KaK H300HIBHOE
KOPMJIEHHE MOXKET NPUBECTH K CHWKEHHIO YYBCTBHTEILHOCTH TECT-OPraHU3MOB, 3aCOPEHHIO QHIIBT-
pyIoHniero ammapara uepronagHMil ¥ COKPAIEHHIO COJSpKaHHsA PacCTBOPEHHOTO KHMCJIOpOJia B KyJib-
THBHpYeMOH cpene. HemocratouHoe muraHue TNPHBOAUT K HEANECKBAaTHOMY DPEarvMpoBaHHIO LEPHO-
nadHUA Ha BO3CHCTBUE TOKCHYECKHX BEIIECTB.
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KopMAT MaTOUHYIO KyJIbTYpy UepHofadHMI €KeIHeBHO, ONMH pa3 B CYTKH, NoOaBiugs 7 oM
APOACKEBOH CYCIICH3HH H 7 CM® KOHLICHTPHPOBAHHOMH BOAOPOCIEBOH CYCHEH3HH Ha 1 M’ Ky/IbTHBa-
LIMOHHOH BOJBI.

KopMAT CHHXpOHH3UPOBAHHYIO KYJIBTYPYy HepuonadhHMil exeZHEeBHO, OOUH pa3 B CYTKH, AO-
Gasnss 0,2 ¢cM® KOHHEHTPMPOBAHHOM WA B 2 pa3a pa36aBlIeHHOH IMCTWUIMPOBAHHOM BOJXOM BOJIO-
POCJIEBOM CYCTICH3HM Ha 15 cM’ KyJIbTHBALHOHHOH BOIBL JIOIMyCKAaeTCs KOPMUTE CHHXPOHH3UPOBAH-
HYyI0 KyJbTYpy LEpHOAa(HHMIA KOMIUICKCHO, 400aBiafs APONOKEBYIO CYCIICH3HIO 4Yepe3 JeHb —
0,06 cM’ Ha 15 cM® Ky/nbTHBAaIHMOHHOM BOABL JIOCTATOMHOCTH MHTAHMA TECT-OPraHHU3MOB IOXTBED-
)KIAACTCS YAOBJICTBOPUTEILHBIMU PE3yJIbTaTaMM NPEAYIPEAUTEILHOIO KOHTPOJIA TOKCHKOIOTMYECKO-
ro aHanusa (n. 12).

7.4.4 Kopmaenne nepnogadpHnii B 3KCIIepIMEHTE

KopmsaT nepronadHuii B 0OCTPOM OIIBITE €XKEJHCBHO, OAMH pa3 B CYTKH, n06aBiisia 0,2 cM> KOH-
LIEHTPUPOBAHHOH Wid B 2 pa3a pa30aBjieHHOH AUCTHUIMPOBAHHOH BOJOH BOJOPOCAECBOH CYCIEH3UH
Ha 15 oM KYJAbTHBALMOHHOH BoAbl. JlOCTATOUYHOCTh NMHUTAHHUA TECT-OPTraHU3MOB HOATBEPXKHACTCH
YIOBAETBOPUTEIILHBIMU Pe3yJIbTaTaMU NPUEMICMOCTH pe3yapTaToB u3MepeHu# (1. 10).

Ecnu B onerre Habmopaerca sddekT nepekopma (rudests padykoB B KOHTPOJIE), TO LUEpHoAad-
HMii KOPMAT B OMBITE BOAOPOCJIEBOI KYIBTYPO MEHBIIEH IUIOTHOCTH 5—6 MIIH. X/cM — ciiabo 3e-
nenoe okpamuBanue. ITo 0,03 cM’ (omma karwis) Ha 15 cM’ KyJIbTHBAILMOHHO# BoAbl. ONTHMATbHAS
TUIOTHOCTE BOAOPOCHCH MOXET ObITh MOA00paHA 3KCIIEPUMEHTAIBHO.

LleprogabHuii B XpOHMYECKOM OIBITE HOMYyCKAeTCd KOPMHTH KOMIUIEKCHO: BOJOPOCISIMH M
cycnensueii apoxokei. Boagopocaamu kopmsat exeaneBHo. Cycnen3mio apoxokeii B o0oseme 0,06 c™’
Ha 15 ¢M° KyJIbTHBAIIMOHHON BOAH! JOBGABIAIOT 4epe3 ACHbD. Ilepen xopMileHUEM TEMIIEpaTypPy BOJO-
POCIIEBOH U APOMOKEBOH CYCIIEH3UHM NOBOAAT A0 KOMHATHOH. 1[n0THOCTS BOAOpOC/IEH B KYIBTHBALHU-
OHHBIX H SKCHEPHUMEHTAIBHBIX COCyAax Ccpa3y Mociae KOPMJICHHS [JO/DKHA COCTaBIATH (2—
2,3) 10° k/em’. To6aBku mummu OCYHIECTBJIAIOT INPH MOMOIIM aBTOMATHUYECKOI'o J103aTOpa HIH MMK-
POIMIIETKH MOC/e TIIATEJLHOIO MPEABAPHTEILHOIO IepeMEHMIMBABUA APOAOKEBOM U BOAOPOCIIEBOH
CYCIICH3HH.

7.5 Ombop, mpancnopmupoeKka, XpaneHrue u Ho020moexa npoo

7.5.1 O100p, TPaRCOIOPTHPOBKA, XPAHECHHE H HOArOTOBKA NPO00 BOABI

1.3.1.1 Ombop, mpancnopmupoéxa u xpanernue npob ¢oost

Obnem npobsl BOXB! I ONpeaciIeHHsT OCTPOr0 TOKCHYECKOro AeUcTBUs cocTaniser 500 cM”,
XPOHHYECKOTO TOKCHHIECKOTO ACHCTBHR — 2,5 aM°. Otbupaemsiii 06beM R0/xKeH GbITh B ABa pasa
Oonbmie TpeOyemoro st XxpaHeHua XyOnukara npoObl 10 KOHIIA OHOTECTHPOBAHH.

MeTto bl 0TOOpa, TPaHCIIOPTHPOBKH, XpaHEHMS, ITOATOTOBKH K BLIIIOJIHEHUIO OMOTECTHPOBAHUA
AOJDKHBI 00€CTIeYHTh HEM3MEHHOCTDh COCTaBa Mpob B HHTEpBaie BpEMEHU MexXAy oTOOpOM Ipod U ux
aAHAJIH3OM.

O6mue npouenypsl otdopa npob onpenenensi B FOCT P 51592-2000 «Boaa. O6iune tpebo-
BaHHA K oTOOpY npod». TpebGosanusa k mpouexype orbopa npob uznoxkeHsl B pasaene 5.7 'OCT P
HCO/M3K 17025-2000.

Ot6op npoO, TPAHCIIOPTHPOBKA M XPaHEHHE I'PYHTOBBIX BOJ OCYLIECTBIIAIOT B COOTBETCTBHH C
CT C3OB 4710-84 «Boagl moazemunie. Obmue TpeboBanusa k orbopy 1ipob».
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Ot1bop npo0® B NOBEPXHOCTHBIX MPOTOYHBIX H HEMPOTOYHEIX BOAOEMAX OCYLIECTBIISIOT B COOT-
sercTBuM ¢ ['OCT 17.1.5.05-85 «Oxpana npuponsi. I'napocdepa. Obmue TpeboBanus k orbopy npobd
[TOBEPXHOCTHBIX ¥ MOPCKHX BOJ, JIbJa U aTMOC(HEPHBIX OCATKCB.

s npobooThopa UCIIONB3YIOT YCTporCTBa B cooTBeTcTBHH ¢ TpeboBanusamu ['OCT 17.1.5.04-
81 «Oxpana npupoast. I'napocdepa. Ilpubopsr ¥ ycTpoiicTBa mis orbopa, niepBUYHON 00paboTKH U
XpaHeHHA pod npHpoaHbIX BoA. O0IKe TeEXHHYECKHE YCHOBHA.

[1po6s1 oTOMparoT Bpy4YHyl10 crieliuaJbHBEIMH OPUCTIOCOOIEHHAMH WIH C NPUMEHEHUEM aBTOMa-
THYECKUX NPOOOOTOOPHHKOB, IIPH 3TOM €MKOCTH 1A NMpod MO/MKHBI OBITh M3TrOTOBJIEHBI M3 HETOK-
CHYHOTO MaTepualia, JISrKO BRIHUMATLCA U3 NPOoO0OTOOPHMKA 1A OUUCTKUA U MBITh.

Ja otOopa rimyOHHHBIX npod BOABI U3 03€p, BOOOXPAHWIHMIL, IPYHAOB H PeK HCMOAb3YIOT 0a-
TOMETphI cHcTeMbl MosyaHoBa, PytHepa minn CKaoBCKOro-3epHoBa.

Jta otOopa nmpob ¢ rmyOune! 0,5 M 4 6onee HCnoNb3yIOT OYTHUTL C NIPUBA3AHHON NMPOOKOH, KO-
TOPYIO NMOMEUIAIOT B QYTIAP, WIH npobooTOOpHUK ¢ rpy3oM. DyTiasp cHaOxeH retiei, K KOTOpou
[IPUBA3BIBAIOT BEPEBKY C Pa3sMEYECHHBIMH OTPE3KaMH, yKa3biBalOIMMHM INIyOMHY norpyskeHua. Ha
TpeOyeMoii rIyOuHEe ¢ IOMOLIBI0 NMPUBA3aHHOH K IMPoOKe BEpEeBKH BBIAEPrUBAIOT NMPOOKY M3 ropia
Oyteutd. [locne 3anonHenna OyTeuid BOOH (HA TTOBEPXHOCTH BOJABI HE MOABJIAIOTCH MYy3bIPHKH BO3-
J{yXa) e€ MOoJHAMAIOT Ha ITIOBEPXHOCTb.

O10op npoOd MUTBEEBBIX BOA OCYLISCTBIAOT B COOTBETCTBUH ¢ ['OCT P 51592-2000 «Bona.
O6mue TpeboBanng x otbopy npob».

O100op NMUTBEEBBIX BOA Mepel NOCTYIUICHHEM B PACHpPEeNS/UTE/IBHYIO CeTh IPOU3IBOAAT U3 Kpa-
HOB Ha BOJOBO/aX, PACIIONIOKEHHBIX HA BXOAE B YCTAHOBKY 00e33apaKUBaHUA.

[IpoOb! MUTHEEBOI BOABI B UCTOUYHHKE BOAOCHAOKeHus ¢ riry6uusl 0,5 M oTOHuparoT mpolooT-
60pHHKOM TIF060ro THITa 06BseMoM 500-700 cm”.

BononposozaHyio Boxy OoTOMparOT H3-IIOJ KpaH2, MHOFOKPaTHCO OHOJIOCHYB €ro OTOHMpaeMoH
BOJOMH, nocjie 10-MHHYTHOrO CnxBa NpH MOJHOCTHIO OTKPHITOM KpaHe. KpaH aHTHCenTHIECKOH oOpa-

O0TKe HE NnoABEpracrTes.
OT10op CTOYHBLIX BOJ OCYIIECTBIIAIOT B COOTBeTCTBHM C TpeboBannsimu HBH 33-5 3.01-85 «HH-

CTPYKUMA 0 0TOOPY NpoO0 i aHAIM3a CTOYHBIX BOAY.
O160op NpHPOAHBEIX H CTOYHBIX BOJ CIEAYET NMPOU3BOAUTD B MECTaX HaUOOJIbLIEro NepeMelH-
Banud. CTOYHBIE BOJBI OTOMPAIOT Ha CpeHEH riIyOUHE NMOTOKA, /i€ TBEePAbie YaCTHUIIEI PABHOMEPHO

pacIipeaeiCHBE!.
O4MIleHHBIE CTOYHBIC, a TAKXKE ITHTHEBBIE BOALI Ha CTAAHM BOJOIOATOTOBKY ClIEAYET OTOMPATEH

IO CUCTEMBI XJIOPUPOBAHHA.

[Tpu vccieMOBaHUM CTOYHBIX BOJX Ha TOKCHYHOCTE HE JOIyckaeTcs oTdop pa3oBoit 11podsl. Ko-
JIHYECTBO HEOOXOAUMBIX MOpUMH BHIOMpalOT H2 OCHOBE OMbITa NpOBEACHMS aHanmu3a. Ilpeanours-
TEJIBHO OTOMPATh CPEAHECYTOUHYIO MPo0y KaxAbIH Yac B TeYeHHe 24 4acos, 1OC/Ie TIHATeALHOTO ie-
peMelIUBaHus Bcero o0bemMa oToOpaHHON npobsl aig HeciieoBaHus Oepercs HeoOXoauMOe KOMHYe-
ct80 BoAel. CpeaHecyTouyHas npoba cocTaBigeTca M3 paBHBIX OOBEMOB CTOYHBIX BOJ, OTOOPaHHBIX

yepe3 paBHbIC ONPEEJICHHBIC MPOMEKYTKH BPEMEHH.
TlonmycTUMOE MHHHMAJIBHOE KOJIMYECTBO OTOMpAaeMBIX €AMHHYHBIX MPOo0 JUId NMOCHEeNyIOLIEro

CMelEeHus — TPH, C HHTEPBaIOM MexKIy 0TOOpaMH He MEHee Jaca.

Ilpu B3sTHH Npo® H3MEPAIOT TEMIEPaTypy BOABL L 5TOro MCNoJjb3yroT TepMOMETPHI C 1ie-
. 3
"o penenus 0,5 °C. g onpeaeneHrds TeMIepaTyphl Ha MECTe B3sATUSA NPOoOBL, 1 1M™ BOABI HalMBa-
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0T B CKIIAHKY, HHWXKHIOK 4YaCTh TCPpMOMETPA MNMOTPYRKAOT B BOAY M HCPE3 5 MHMH OTCUYMTBIBAIOT IT0KA-

3aHUA, JEePKAT TEPMOMETP BMECTE CO CKIITHKOH Ha YpOBHe rna3. Tounocts onpeaencuus (10,5) °C.

He poryckaercs KOHCEpBHpOBaHHE 1po0, MpeAHa3zHAaYE€HHBIX JJIA HCCIICAOBAHHMA HA TOKCHY-
HOCTb.

Orobpannsie MpoObl HAJIMBAIOT, MIPEeABAPUTEIBHO ABAXAB!I OIIOJACKHBasA OTOMpaeMoil BOJO, B
0aHKM Wi )JIAKOHBI, 3aMOMHAA UX A0 KpPaeB U 3aKphIB Oe3 IMy3BIphKOB BO3yXa MPHILTH(OBAHHBIMHA
CTEKJIAHHBIMHU MPOGKaMH HIH MOJUATWICHOBBIMH KpbIIKaMK. [ToA MOJMHSTHACHOBBIE KPBHIIKKA ITON-
KJIQABIBAIOT CTEPIIBHBIE NPOKIAAKH TeIOHOBBIE WK H3 aMOMHUHUEBOH (onbry. [Ipo6el ynakoBsl-
BAlOT B ICPEBSHHBIC SUIUKHU JUIS TEPEHOCKH NMpod W npoxianelBaroT OyMarom wiv Betombro. g
JIyqiliel COXPaHHOCTH B XKAPKYIO NOroay mnpoOsl TPAHCIIOPTHPYIOT B KOHTEHHEPAX-XOJ0OWIbHUKAX
npu Temneparype ot +4 °C go +10 °C. B xosoaHbli neproa roga KOHTeHHEPHI H0/KHBI ObITh CHAO-
)KeHbI TEPMOHU3OJIHPYIOIMMUMH MNPOKIAAKaMH, 00ecneYHBaOIUMU [IpeIoOXpaHeHHe 1Ipod OT fpoMEp-
3aHud. IIpu TpaHCTIOPTUPOBKE HE ClieAyeT AepXkKath MPOoOkl Ha CBETY.

[Ipu orbope mpobbl cOCTABMAIOT NPOTOKOJI 1O yTBepkAeHHOH hopMe (cM. [Ipriioxenue A). Ha
OyTBUIbL HAKJICUBAIOT BOAOCTOMKYIO STHKETKY WM NMHUIYT HECMBIBAEMBIM BOLOHW MapKepoM ¢ ykasa-
HUEM HOMepa npoObl, MECTa, AaThl U BPEMEHH €e 0TOopa.

[Ipu orbope nmpobd cobmoparoT TexHUKy Oe3onmacHocTA. Ha KpynHBIX BOOOTOKaX M BOAOEMAaX
cO0MOar0T HABUIALIMOHHBIC MIPAaBUJIa Y MMPAaBWJIA SKCIUTyaTalluy KCIIOJb3yeMoro cyaHa. IloctosHHble
TOYKH KOHTPOJSA BBIOMPAIOT B MecTaX, KOTOpbie ObUIM OBl AOCTYIHBI B I0O0Oe BpeMs roja u rae ot-
CYTCTBYIOT KaKue-THO0 ornacHocTH. Ha o9uCTHBIX coopyKeHHsIX oTOOp Mpod OCYIIECTBIAIOT B CIie-
LIMAJIBHO MpeAHa3HauYeHHBIX MECTaX, MApKUPOBAHHBIX M OCBEIJaéMBIX B TEMHOE BpeMs cyTok. Orbop
npo® BOABI MPOU3BOAUT OpHrajga, coCcTosniad MHHMMYM H3 AByX 4denoBek. Ilepen paboroi Opurany
HHCTPYKTHPYIOT 0 MEPAX MPEeLOCTOPOXKHOCTH IIPH BHITIOTHEHHUH NPOrpaMMbl paboT B 3aBHCUMOCTH OT
MecTa 0Tbopa, KIMMaTHIecKHX yciaoBuii M T.4. IIpobpl, nocTynaroniye B 1abopaTopuio 11 UCCIIEHO-
BaHUS, PETHCTPUPYIOT B XKypHaJie yuera ¢ 00s3aTe/IbHbIM YKa3aHUEM YHC/Ia eMKOCTEH U HOMEpa I1po-
TOKOJ1a 0TOOpa P00 VIS KaXKAOH NMpoOH.I.

buorectupoBanue nmpod BOABI NPOBOAAT HE I103aHee 6 wacoB nocie ux orbopa. IIpH HeBo3-
MOXXHOCTH MPOBEACHMA aHAIN3a B YKa3aHHBIN ¢poK npobbl BoAwl oxJiaxaaroT (ot +2 °C no +4 °C).
Xpanuts OpoObl cneayer B TEMHOTE He bosiee 24 vacoB nociie orbopa. O NpOAC/IKHTENLHOCTH Xpa-
HEHHA TPoO BOABI ACNAIOT OTMETKY B IPOTOKOJIE OUOTECTUPOBaHUA. B MCKIIOUMTENBHBIX ClTy4asx,
NpH OTCYTCTBHH JIETYYMX OPTraHMYECKHX BEILIECTB, AOMycKaeTcs rirybokas 3amoposka npod (—18 °C)
U UX XpaHEHHE N0 ABYX HEJEJb, a P CTaOWIBHOCTH MPpod — 10 2 MECALEB, P 3TOM CJIEAYET ITOM-
HUTB, YTO IIOCJIE pa3sMOpaXUBAHHA TOKCHYHOCTHh BOIbI MOXKET H3MEHHThCA. B ciyyae npeanonarae-
MOTO 3aMOpaXxHBaHUS pobbI nipH ee 0T60Ope He CAeAYeT 3aItORATD COCYABI NOAHOCTBIO, HTOOB! H3-
OexxaTth ux paspeiBa. Eciu npoOsr Tpebyercs oTcTamBarh, UEHTpHYTHPOBATh WIH PWIbTPOBATH, TO
3TH IIPOLEAYPH! JO/DKHBI NPEAIISCTBOBATH 3aMOPAXKUBAHMIO.

7.5.1.2 IIoo20moeKa npob 00l K OuomecmuposaHu0

[Tepen OMoTeCTUPOBAHMEM MIPEABAPHTE/ILHO OXNAXKACHHBIE WIH 3aMOPOXKEHHBIC NMPOOBI NOBO-
AT Ao Temneparypsl ot +19 °C go +24 °C.

[Ipu HamM4YUK B CTOYHBIX BOJAAX KPYIIHOIMCIIEPCHBIX BKIIIOYEHUH (C AHMaMETPOM YacTHL DoJiee
3,5 MKM) UX clieayeT YAaIMTh OTCTauBaHUEM B TeueHue 30—120 MuUH, QUIBTPOBAHHEM HIIH LECHTPH-
dbyrupopaHHeM. B3BemIeHHBIC YACTHIBI B MCCIEAYEMON HAa TOKCHYHOCTH BOAE MOIYT HMCKaXaTk pe-
3yJLTATEl OHOTECTHPOBAHHUSA, TaK KAK HapyIaOT MEXaHW3M THTAaHUA Yy HepHoAadHUH TIpH NOMOIIH
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(GrIPTPOBaHNA M CHHXKAIOT OCBEIICHHOCTD A Boxopociel. Ouibrpanus npoObl NMPOH3BOJUTCA Ye-
pe3 Haubollee mopHcTrie 06e330neHHbIe QIIBTPH «Oesiasg jieHTa» (HeXOIYCTHMO MCHONB30BaTh «CH-
HIOIO JICHTY», TaK KaK OHAa 3aJepKHBaeT KOJLIOMAHBIC BEMECTBA, YTO 3aHMIKAET pe3yJbTaThl Onorec-
TUPOBAHUSA ).

Ilpupoausie Boabl QUABTPYIOT depe3 MeMOpaHHBiE QMIBTPHI ¢ JUAMETPOM NOP 3,5 MKM
(GuiBTp Nepen MPUMEHEHUEM JIOJDKEH OBITH IIPOMBIT H MPOCTEPHIN30BAH KHIIAYEHHEM B JUCTHIIH-
poBaHHOH Bosie He MeHee 10 MmuH) unu yepes o0e33oneHHbIe PUILTPEI «Oenas JIeHTa.

HeHnTpudyrupopaHue ABIACTCA NMPEANOYTHTENBHBIM METOIOM YAAJICHHS B3BEIICHHBIX YaCTHIL
rnepen OuorecTupoBaHueM. Boay, npefHa3zHauYSHHYIO AJI HCCIEIOBAHUA HA TOKCHYHOCTD, LIEHTPHY-
rapyroT 10 mun npu ckopoctu BpanieHus ot 4000 no 4500 o6op/muH.

AKTHBHBIN XJ0Op, UCHOJIb3YEMBbIH IS 00e33apaKuBaHus MUTHEBBIX M CTOYHEBIX BOJ, ABJIASTCH

TOKCHYECKHM BEHIECTBOM, MO3TOMY Nepen OHOTECTHPOBAHHMEM IHTHLEBBIX BOJI, a TAKXKe IPU Heo0Xo-
JTUMOCTH aHanu3a CTOYHBIX BOJ IIOC/IE CUCTEMBI XJIOPHPOBaHKA XJIOP CACAYET YAAJINTh U3 HUCCIeHye-
MO BOAbI OTCTaUBAHUEM NPOOBI C OTKPHITON KPBIIKON npH Temneparype ot +2 °C no +4 °C He Me-
Hee 24 4acoB.

[IpoOa Boawi, moanexamas 6uorecTupoBanuio, nomkHa umetrs pH 7,0-8,5, ecim pH npoOer
BBIXOJMT 3a yKa3aHHbIC Mpejensl, TpeOyercs Hewrpanuszauusa pH B uccnemyemon npobe no ONTH-
MaJIbHBIX 3HaYCHHH, NPpU KOTOPHIX 00ECIICUUBACTCA HOpMAJIbHAA KHU3HESACATEIBHOCTh HCTIONb3YEMBbIX
buotectoB Ilonkucnenue ocymecrtBiasior pacteopom HCl ¢ maccosoii noneit 10 %, noamenauyuna-
HHe — pacTBopoM NaOH ¢ maccoBoi goneit 10 %. Ilocne Henrpanuzamyn npoOrl aspupyrot 1020
MUH 11 ctabuwirsauuu pH. PerynupoBanue pH He JOMKHO BBI3bIBATh XMMHUYECKOM PEaKLMH C BEIL(E-
CTBaMH, MPUCYTCTBYIOMIUMH B npobe (BHIMAACHHE 0CaliKa, KOMIUIEKCOOOpA30BaAHUE) U HE JOJIKHO
Oonee yeMm Ha 5 % HM3MEHSTh KOHLEHTpauuio HccaexyeMbix BoA. pH Beimre 9,0 MackhupyeT TOKCHY-
HOCTb TAKXKE KaK U KECTKOCTb.

ITpu HEOOXOAUMOCTH YTOUHEHUS PEe3yJITaTOB OHOTECTUPOBaHKA MO BIMSAHUIO (pakTopa pH Ha
YCUIIEHUE TOKCUYHOCTH BOJ, KOT4a YCTAHOBJICHO, YTO UX pH BBIXOAMT 32 mpeaeinl auanasoHa 7,0—
8,5, SKCMIEPHMEHT PACIUUPAIOT H OMPEACIAIOT TOKCHYHOCTh UCCNeAYyEeMbIX NMPo0 Mocje HEeUTpau3a-
IIMH U €3 HeHTpaTU3aLuH.

B npotokone 6HOTECTHPOBAHMA YKA3BIBAIOT TOKCHYHOCTH NpoO mociie HeHTpanu3auuud U 0e3
HEHTpATHU3ALIMU. 3AKII0YEHUE 0 MOKCUNHOCMU 800 0aemcs no npobe be3 neumpanuzayuu. Jlagusie 0
TOKCHYHOCTH npod mocjie HelTpaIH3ankH YKa3BIBalOTCS B HNPOTOKOJAE IJIS IPUHATHA [PABWILHOIO
NPUPOACOXPAHHOr0 PEIICHUA MO CHIXKSHHIO HeOMaronpuATHOIO BO3ACHCTBHSA BOJA Ha OOBEKTHI OK-
pyXarlleH cpelibl, TPUMEHAS METOAB! HEUTPAIH3AI[HH BOJOPOAHOIO TT0Ka3aTeIdl.

[Tpu uccaenoBaHMM IPYHTOBBIX WIH APYTHX BOJ € COJAEPKAHHEM JKeje3a ABYXBaJICeHTHOro 00-
nee 1 Mr/nM° (BanoBast hopma) HeOOXOIMMO IPEABAPHUTENFHOE OTCTAHBAHKE NNPO0 He MeHee 24 4acoB
npu Temneparype ot +2 °C no +4 °C. OcsetneHHas Boga cMPOHHPYETCA H aHATIM3HPYETCH Ha TOK-
CAYHOCTb.

buotecTnpyemas npoba BoOAbl JOJDKHA UMETh KOHUEHTPALHIO PACTBOPEHHOrO KHMCJIOpoJaa HE
HIDKe 6 Mr/aM°, B MIPOTHBHOM CJIydae IpoOy aspUpyIOT NpH MNOMOILH aKBapHYMHOIO KOMIIPECCOpa

[epe Npoleaypoi OMOTECTHPOBAHMAL.

7.5.1.3 Ilpuzomoenenue pazbaeiienuii ucciedyemsix 600 01iA OUOMECMUPOCAHUA
Jins npurorosneHus pa3daBiICHHI HCCICOYEMBIX BOJA HCIOJb3YIOT KYyJIHLTHBAUMOHHYIO BOLY.

[TpeaBapuTesIbHO, TICPEA IIPUIOTOBJICHMEM HEOOXOAMMBIX pa3OaBiieHHIt BOJ IJIS HCCIIEAOBAaHMA, IO/ -
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rOTaBJIXBalOT COOTBETCTBYIOIIEH €MKOCTH MOCydy, B KOTOpoii OyayT roToBHUTh pactBOphl. O0BEM
HCIIOJTb3YyeMOi NMoCyIbl AOJDKEH Ha 1/3 mpeBblnath HeOOXOMUMBINH 00BEM MPUIOTABIMBAEMOTO pa3-

OaBNeHMs HCCIEAYEMBIX BOJ.

[Tepen npuroroBiaeHHEM pa3baB/IeHHHA HYXKHO IIOATOTOBHTH 10 BO3MOXXHOCTH JBa OAMHAKOBBIX
cocyna: OOuH Jid pa3baBiieHM:, a Apyroi s XpaHeHHs pacTBopa (MOXKET CIIyYUTHCH, YTO B OJH-
aiIHe Jackl npouenypy OHOTeCTHpPOBAHHA B ONpeacIeHHOM pa30aBiieHUM HeoOxonumo Oyaer 1o-
BTOPHTH). Kak BO BpeMs NPHIOTOBJICHHN pa30aBjieHH, TaK M ITPH UX XPaHCHUH OyThHUIM WIH Jpyras
rocyaa o0sM3aTeNnbHO KO/DKHBI ObITh 3aKPBITHI MPEABAPHTENBHO MONOOpaHHLIMH NpoOKkaMu U cHabxe-
Hbl HECMBIBA€MbIMUA BOJOW HAANMCSIMH O NMPHIOTOBJICHHOW KOHLECHTpAaUWH HcciaeayemMbix Boa. Hpu-
rOTOBJICHHE PaCTBOPOB, pa3OaBiieHnH, poBeAcHHE OHOTECTHPOBAHMS BHIIOJHAIOTCA NPU KOMHATHOH
TeMneparype. TeMiepatrypa KyJIbTHBALMOHHON M HCCIIEAyeMOMN BOABI JO/DKHA OBITH TakKe AOBEACHA
10 KOMHATHOM TEMITEpaTyphl Niepe/i NPUTrOoTOBJICHHEM pa3baBiie HHIA.

Jlns npuroroBieHus pa3baBieHUi OepyT onpeaeieHHbIe, OTMEPEHHBIE MEPHONH MOCyaoi, 00b-
eMbl Hcclieayemoi u pasbasisiomeil (KyJsTHBAUMOHHOW) Boabl. B KavyecTBe MEpPHOM mocyabl I
06eMOB MenbIne 10 cM’ Hcnonb3yioT MepHBIe numneTkH. J{is 06seMoB Gonee 10 cM® — MepHBIe 1iH-
nuHapel. [IoBEpXHOCTHBIE, IPECHDbIE, TPYHTOBBIE K CTOYHBIE BOJBI C HEU3BECTHOM CTEMEHBI0 TOKCHY-
HOCTH aHanu3upyrotesa B 100, 30, 9, 3 u 1 %-Hol koHUEeHTpauusax. CTOYHbIE H OYHILICHHBIC CTOYHBIE
BOIbI (OTOOpaHHBIE A0 CHCTEMBI XJIOPHPOBAHHA), €CNIA HE H3BECTHBI HX TOKCU4YECKHE CBOMCTBA, TEC-
THPYIOT B IIEPBHYHOM HCINBITAHHH B OonbiieM Habope pa3ssenenuid npu 100, 50, 25, 12,5, 6,25, 3,12,
1,5, 0,78 %-HoM KoHUEHTpauuu. Ecny nipeABapUTEIbHO H3BECTHO, YTO CTOYHBIE BOALI 00/1a0al0T I'H-
MEPTOKCHYHOCTHIO, & TAKIKE, €CJ/IH 3TO MOXKHO NPEANON0KHTE HO JaHHBIM THAPOXHUMHUYMECKOrQ HUCCIIe-
JIOBAHHSA, HCCIICAYEMBIC KOHLIEHTpaLlii YMEHBIIAIOT U coctaBiioT 10, 3, 0,3, 0,1 %. BosmoxeH rpo-
H3BOJIBHBIM BHIOOp pa3BeneHuii. UeM BhIe mpeanonaraeMas TOKCHYHOCTB, TeM OoJjipled NO/DKHA
OBITL KpaTHOCTD pa3baBiIcHUM UCXOAHOH MPOOEL.

[Tocne nosiydeHus NpeaBapUTEIBHBIX Pe3yIbTaTOB OHOTECTHPOBAHNS NPU HEOOXOAUMOCTH ro-
TOBAT H aHAIM3HPYIOT JONOJIHUTEIILHBIC pa3OaBieHHA.

Eciu npu mepBUYHOM TOKCHKOJMOTMYECKOM HCNBITAHWH pa30aBiIeHME CTOYHBIX BOJ JEJAlOT B
CTAaHAAPTHBIX (IIPEVIOKEHHBIX BBINIE) KOHLEHTpAUMAX WIH HAayral, TO NpU MOBTOPHOM HCCJIEAOBA-
HUH pa30aBjeHUA rOTOBAT, UCXOAA K3 NMOJIYYSHHBIX Pe3yIbTaTOB MPOBEACHHBIX UCCIIEA0BAHHH.

B npouecce npuroToBieHUs pa36aBieHH MpoOHl THIATEIBHO NMEPEMEIIHBAIOT.

ITpy BBINOJHEHMH MPAKTHYECKOT0 OHOTECTUPOBAHMSA MCIONB3YIOT B OCHOBHOM 1Ba (Haubolee
BaAXKHBIX) NMOKA3aTeNd, XapaKTepH3YIONIUX COACPKAHUE HUCCIIeAyeMOM BOABI B pa30aBjIeHHOM (KYJIb-
THBALMOHHOM BOJIOM) pacTBOPE: BO CKOJIBKO pa3 MccieayeMmasd Boja pa3zdaBiicHa H KAaKOBO €€ IIpo-
LEHTHOE coAepXaHue B pasbapneHud. JlaHHBIe IIOKa3zaTead 3aHOCAT B paboumii KypHaT

(cM. ITpunoxeHue b).
I p u M e p. Kak nyrem pasbasiieHus OIyIUTh X Yo-HbIHA pacTBOP CTOYHOH BOIEI H pacCyH-
TaThb, BO CKOJIBKO pa3 oHa pa3basneHa. Benwundy x OyaeM usmepsarh B JojdX. Toraa eayHuna coor-
BETCTBYET PacTBOPY, B KOTOPOM X — JI0JIs HCCIEAYEMOM BOJBE M (1 — x) — 10J1s YHCTOM KyJIHTHUBA-
l—x

HOHHOM Boabl. KynbTHBaIlMOHHO# BOJBI B pacTBOpE O0JIbIe, YEM CTOYHOH B pa3. CTEeneHbo

X

1
pa3zbaBiieHHA Ha3bIBAIOT 3HAYCHHMEC — . ECIH X M3MEPAIOT B NPOLIEHTaX, TO 3TO 3HAYEHUE 3aIIUCHIBAIOT

X
B BUJIC:

20



@P.1.39.2007.03221

100 %
x %
Hrak, eciii K onHoi none crouynoi soawt no6apnsior (100 — x) % moned KyabTHBaALIHOHHOM BO-

Jibl, TO NMOJIYYarOT X Yo-HbIH pacTBOp. Hanpumep, mis momyueHus 5 %-HOro pacTBopa CTOYHBIX BOJ
BBIYMCIIIOT CTENCHD pa30aBICHUS CIEAYIONHM 00pa3om:

100 %
> %
H TOJy4aloT, 4T0 | JOJs CTOYHBIX BoA M 19 [0Jel Ky IbTHBaLIMOHHON BOABI COCTABAT IPH CMECIICHUH

5 Y%-HBIA pacTBOP CTOMHBIX BOM, T.¢. 5 %-HBIi pacTBOP CTOYHBIX BOJ IOJYy4yaT npH UX 20-KpaTHOM
pa3baBieHuH.

= 20

7.5.2 O1bop, TpaRCcCNOPTHPOBKA, XpaHEeHHE H NOJATOTOBKA NPO0 HOYBLI

7.5.2.1 Ombop, mpancnopmupoexa u xparenue npo6 nouest
MeTtonpl 0TO0pa, TPAaHCTIOPTUPOBKH, XPAHEHH, IIOATOTOBKH K BBINIOJIHEHHIO OHOTECTHPOBAHHA

JNOIKHBI 00ecneYuTs HEU3MEHHOCTh COCTaBa Mpo0 MOYBEI B MHTEPBAJie BPEMEHH MeKIy oTOopoM H
MX aHAJTU30M,

Ot0op npo0 rpyHTa, TPAHCHOPTHPOBKA W XpPaHEHHE OCYIIECTBIAOT B cooTBercTBHHM ¢ 'OCT
12071-84 «I'pyutsi. O1O0p, ynakoska, TpaHCIIOpPTHpOBaHHE U XpaHeHue oOpaznoBy, 'OCT 27753.1-
88 «I'pynTs! TeruIndHbIe. MeToasl otOopa npody.

Otbop npo6 MOUBHI, HX TPAHCIOPTHPOBKA H XpaHEHHE OCYHIECTBIIAIOT B COOTBETCTBHH C
['OCT 17.43.01-83 «Oxpana npuponpl. IfouBrr. O6mmue TpeGoBanusa K orbopy npod», 'OCT
17.4.4.02-84 «Ilousei. MeToapl 0TOOpa B NOATOTOBKH NMPOO I XMMHYECKOro, 6aKTepHOIOrHYECKO-
ro, rensMuHTOJIorHYeckoro ananusay, I'OCT 28168-89 «Iloussl. OT60op npoO».

[Ipu orbope npob nmouBsl AOKHA OBITH OIpesie/ieHa NMPOTAKEHHOCTh M Tororpagua 30H 3a-
rpA3HEHHA. Y4acTku uid otOopa npob noysbl A0/DKHBI XOpOIIO OTPaXXaTh CTPYKTYPY paioHa MCCle-
JOBaHMSA: NOYBEHHBIM IOKPOB, MATEpPHHCKYIO TOPOAY, peibed, reojIorMYecKue U ruApoaorHuecKue
XapaKTePUCTHKHU.

HeobxoauMbiM yciioBueM otbopa npod MoyBel SBAAETCS INMPEeAOXPAHCHHE HX OT BTOPHYHOIO
3arpsA3HEeHHs (B TOM YHMCJie aTMOC(EpHBIX OCaZKOB) Ha BCeX 3Tanax ordopa ¥ MOArOTOBKH Ipod K
OHOTECTHPOBAHMIO.

JInsa cpaBHMMOCTH pe3yNIbTaTOB HEOOXOMHUMO, YTOOBI MpHEeMbl BrIOOpa MYHKTOB M CIIOCOO OT-
Oopa nmpob NouBbI OBUTH UACHTHYHBI IIPH KAXKIOM HCCICAOBAHUM NMOYBBI HA TOKCUYHOCT.

JI1a XapakTepUCTHKH 3arpsa3HeHHs MOYBHl Ha ONIPEAEeNICHHOM IUIoIain oTOuparoT 00be AMHEH-
Hele Mpobsl mouBbl. O0BLeAMHEHHYIO IPO0Y COCTABNAIOT IMyTEM CMEIIMBAHUA €XMHUMHBIX Tpo0 1oy-
Bbl, OTOOpaHHBIX B Pa3HBIX TOYKaX MJAHHOH npoOHOM Iuiomagkud pasMepoM He menee 10 x 10 M
(100 M%), KOTOpas pacriojlaraeTcs B THIIMYHOM JUIS JaHHOM TeppHTOpHHM Mecte. Ha kaxzawie 20 ra
TUI0IMaaH 3aKIaJbIBAIOT HEe MeHee OAHoM npobHoi mnomaaku. Ilpu obcrneropaHuy IUIoMa I MeHee
0,5 ra pasmep IUTOLIAAKYA YMEHBILAIOT, H OH COCTABIAET SX5 M.

O6bpeauHeHHYIO 11po0y cocraBnsioT u3 5—10 mwiu 15-20 equauyHbIX Npob (B 3aBHCHMOCTH OT
OIHOPOJHOCTH HCCIIEAYEMOro Y4acTKa), paBHOMEPHO pa3MelIeHHbIX Ha poOHoi# ruomanke. O0beM
eIMHHYHBIX NPOoO IMOYBEI KOMHKEH OBITH OHHAKOB, NMO3TOMY AJIA MpoO00TOOpa UCTIONB3YIOT MOYBEH-
Heli myn. Ilyn — 310 y3kuit MeTajiHaecKuii xeo0, 3a0CTPEHHBIN ¢ OJHOr0 KOHIA M MMCEIOUIHH
PYKOATKY i1 yaoOcTBa nojs3oBaHud. IIpuMepHele pasmepsl Iyna: pivHa 1,25-1,5 M; auamerp 15—
20 mMm. XKeno6 B myrne cocrasiget 3/4 ero o01ueit AMHbDI.
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Bastue cMemanHoro obpasna npoBoaAT ciaenyommuM o0pa3oM: JoNaToH Oe1al0T NPHKOINKY Ha
rnybuny 10 30—40 cM, 0TME4aroT MOILHOCTh U LBET BEPXHEr0 MOPHU30HTA WIM CJI0S M M3MCHEHUS B
[IBETC H COCTOSHHU OT MOBEPXHOCTH BIITYyOB, MOCHIE YEro cO CTCHKH OepyT oOpa3el] Ha MONHYIO TIy-
OuHy ropusoHTa (Cj104) Maccoil 1-2 Kxr, npeABapHUTENIEHO OYHCTHB IOBEPXHOCTD ITOYBBI OT PACTEHHH.
OtduparoT Taioke 0Opasen MOBEepXHOCTHOH MpoOk! A0 NTyOHHBI 5—10 CM TOH K€ MACCEHL.

Exunugneie mpoObl CCHIMAOT Ha KpadT-OyMary Wiy KI€€HKY, TIIATENIBHO INEePEMEnIMBAIOT,
KBapTYIOT (COKpamarT) B 3—4 pa3a (1ouBy pa3paBHUBAIOT Ha OyMare B BUle KBajpaTa, JAe/IAT Ha Ye-
ThIpE YaCTH, ABE MIPOTHBONOJIOKHbBIE YacTH OTOpAChIBAIOT, ABE OCTABIIMECS YacTH IEepPEeMELIHUBAIOT).
OcTaBUIyrocs Mocji€ KBapTOBaHHUA MOYBY AC/IAT Ha 6—9 KBajpaTOB, M3 LIEHTPA KOTOPBIX OTOHpAIOT
NPUMEPHO OJMHAKOBOE KOJIMYECTBO NOYBHI, o0ecnednBas 3aXBaT BCEH TOJIIMHBI CJ10s, B OaHKH U3
CTEKJIa C TEPMETHYHOM KpbllIKoM. TakuMm ob6pazom, monydaroT 00beMHEHHYIO POy, Macca KOTopoi
npubam3nrensHo 1 Kr (0,5 kr Ha aHanu3 u 0,5 Kr ang xpaneHus nyb6aukarta). Ilpu orbope npob nou-
Bbl COCTABJISIOT MPOTOKOJN MO yrBepxKueHHOH dopMme (cMm. Ilpunoxenme A). Ha 6aHky, koHTeHHep
HaKJICUBAIOT HECMBIBAEMYIO BOHOM 2THKETKY C YKa3aHUEM HOMepa Npobbl, MeCTa, JATEI H BPEMEHH €€
oTOopa.

TpaucnopTupyroT npoOki 1Mpy TEMIIEpaType oKpyKatomero Bosayxa ot +4 °C go +28 °C.

IIpo6bl, kOTOpEIE MOCTYNAIOT B J1a0OpaTOpHIO, PETHCTPHPYIOT B XKypHAJIe ydyeTa ¢ 00513aTelNb-
HBIM YKa3aHUEM YHCJIa EMKOCTEH H HOMEpa NPOTOKoAa 0TOOpa npo0 AN KaKA0H NpoOk!.

HpoO6b1 mous aHann3upyroT He nosaHee 12 4 or MoMeHTa or6opa. IIpu HeBO3MOXKHOCTH 0bec-

[IEYCHUA AAHHOIO YCJIOBHS, 00BeAMHEHHbIe MPOOBI B €CTECTBEHHO BJIAXKHOM COCTOSHHH XPaHAT B XO-
JoAwiIbHMKE (B OaHKax ¢ NMPUTEPTONA WIM TUIOTHO 3aBUHYEHHOM KpBIIKO) He Oosee ogHOM Henxenu
npu temneparype or +2 °C no +4 °C. IIpoOs1 11oYB HE KOHCEPBUPYIOT.

J1s IpoBeIeHUA KOHTPOJIBHBIX U3MEPECHHI TOKCHYHOCTH (POHOBBIX 00pA3LOB NIOYBHI MPOBOIASAT
oTOOp NMOYBLI Ha OHOBBIX (HE3arpA3HEHHBIX) YUacTKax obcneayeMarx obaactei.

IIpu orOope npoO rmouBsI 41 PUTOTOBACHHUA (POHOBHIX 00pPa3LIOB HCIIONB3YIOT THITHYHEIE IS
AaHHOI'O peruoHa MOYBLI, XapaKTEePHBIE 10 arPOXUMHYECKHM CBOHCTBAM.

7.5.2.2 Ilpuzomognienue 600HOU 8bIMANCKU U3 NOYE
B nabopaTtopum oTroOpaHHBIE Ha TOKCHKOJIOTHYECKHH aHAJIM3 MOYBBLI CHAa4dajia pa3pbIXJIAIOT

BPYUHYI0 METAJUIMYECKUM IIMIaTesieM U OCBOOOXKAAIOT OT MAaTEepHajia, 3aBEAOMO OTHOCALIErocs K
HHOPOJHBIM (CIIy4aHHBIM) MEXaHHYECKHM BKTIOUEHHMSIM (BO3MOXKHBIC IMPOMBINLICHHbIE, CTPOUTE/Ib-
HBI¢ OBITOBBIC OTXOABI M T.IL.), 4 TAKXKE rajicyHHKa, 00JIOMKOB KaMHel, KOpHEBMII, BETOK. PemeHue
00 HU3BATHH TAaKMX BKJIIOYCHUM M3 MOAroTaBIIMBaeMOH MpoOBl MPHHHMAIOT HAa OCHOBE HM3Y4Y€HHA I10-
JICBOrO OIIHCAHHUA KOHKPETHOrO MeCTa e€e oTOOpa; 5TH CBEOSHMSA IOJDKHBI ABIATHCH 0083aTeNbHOU
JaCThIO COMPOBOAMUTEILHON NOKYMEHTaUHMHU K MpobaM, HanpaBICHHBIM Ha TOKCUKOJIOrHYECKUHA aHa-
JTH3.

[lepen 6uoTecTupoBaHUEM NMPOOHI MPOCEUBAIOT CKBO3b CHTO C pasMepoM fdeit 1 MM H noBOASAT
N0 BO3QYIIHO-CYXOro cocTosHus. g yero npoQy noACyIIHMBAIOT B BRITSKHOM IKady WIH B XOpOMIO
IIPOBETPUBACMOM IOMEIIEHUH, pa3Mellad e¢ (B 3aBMCHMOCTH OT MacChl H €CTeCTBEHHOM BIAXKHOCTH)
B CTCKJIAHHBIX KPHCTAUIM3aTOpax IOAXOMALIECH BMECTHMOCTH, Ha CTEKIE€ WM HAa YHCTBIX JIMCTaX

IIOTHOM Oymaru.
PasmenieHnbie TakuM 00pa3zoM NnpoObl NOYBE! BEIACPIKHBAIOT OTKPHITEIMH HE MEHEE 2-X 4acoB

NpH KOMHAaTHO# Temneparype ¥ BaaxxHocTH Bo3ayxa (I'OCT 5180-84 «I'pyntei. MeToasl tabopartop-
HOro ompeneaeHus Gpu3ndecKux xapakrepucTvk»). IloarorosieHnyio npoly pacnpenensior Ha poB-
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HOH MOBEPXHOCTH CJIOEM TOJIUHON HE Oonee 1 cM H oTOMpPArOT JIOXKKON MIIM IUNIIATEIEM U3 5-TH TO-
YeK MeToAOM KoHBeprta. IlpoObI mouB, npegHa3Ha4eHHbIE AN HCCICHOBAHUS Ha TOKCHYHOCTD, HE
[MOJBEpralT TeIUIOBOH 00paboTKe, NO3TOMY T'MIPOCKOIIMYECKYIO BJIAXKHOCTh MOYBHI ONPEIEIAIOT B
OTACIBHOM oOpa3lie.

[IpoOy Maccoil mpubnusurensHo 200 r gessaT Ha ABE paBHBIC YacTH: it OHOTECTHPOBAHMA U
JUIS OIpEeNCICHUA THIPOCKONMHYECKOM BNAXKHOCTH ITOC/IE BBICYIUBAHMA O INOCTOSHHOM MACCBHI, YTO
HeOo0XO0AUMO 1S MepecyeTa BO3AYyLIHO-CYX0# npodbl Ha Maccy abcomoTHo-Cyxoi no dopmyite (2):

- AM 5 oy ,
AM BO3X CYX K > ( )
cp
rae AMys. ox — Macca abcomoTHO-cyxoro oOpasua, r; AM, .. .., ~— Macca BO3XYLIHO-CYXOTO

oOpasua noussl, I; K, — K03 PUUMEHT nepecyeTa Macchl BO3AYIIHO-CyXxoii npoOsl Ha Maccy abco-
JIFOTHO-CYXOH (CpeaHee pacYeTHOE 3HAUYCHHE U3 TPEX U3MEPCHUH). |

Onpenenenue MacCOBOH AOJIM ITOYBRI B BO3AYMIHO-CYX0MH mpobe:

| B3agemuBaroT TpH MyCThIX BHICYIIEHHBIX OI0KCa ¢ KPBIIKaMH U (PUKCHPYIOT UX Macchl (M),
3aTeM B3BEHIMBAIOT 3TH k€ OIOKCHI ¢ HABECKaMHU BO3QYIIHO-CyXoii nmpobs! (okomno 1 r) u dpuxcupyror
HX MACCh (Miposx cyx 1)-

2 YCTaHaB/IMBAXOT OTKPBITBIE OIOKCHI ¢ BO3IYIIHO-CYXHMMH MpoOaMH B CYNIWIBHBIM INKaQ.
[IpoOb! BEIAECPKMBAIOT B CYIIWILHOM mKady B TedeHue 3 4 npu temneparype ot 105 °C xo 115 °C
3aKpbIBAIOT OFOKCHl MPUTEPTHIMM KPBLIIIKAMHM, MIEPECHOCAT MX B 3KCUKATOP U BBIAEPKHUBAIOT TaM A0
MOJIHOTO OCTEIBaHMA (0K0JI0 40 MUH). B3BemuBaoT OI0KCH ¢ HaBeCKaM# abCOMIOTHO-CYXOM IpoObI U
puKkcHpYIOT MX Macchl (Mys oy ;). 110CIIE€ B3BEIIMBaHUA TTPOOHI NMOYBEI IIOBTOPHO BHICYIIHBAIOT B TeE-
YEHUE 2 4, 3aTEM OXJIAKHAIOT B SIKCHKATOPE M CHOBA B3BeMIMBalOT. Ilocne mepBoro u Broporo BhICY-
[IMBAHHSA JOITYCTHMOE PacXoXJeHHe B Macce HE JOJKHO mpesplats 0,005 r. B nipoTMBHOM cnyu4ae
BbICYLIMBAHHE MOBTOPAIOT. Pe3ybTar B3IBCMIMBAHUA I BCEX IKCICPHUMEHTOB 3aITHCHIBAIOT C TOYHO-

cthio o 0,001 r.
3 PaccumThiBaroT 3HaYeHHd Ko3¢humuenTa nepecuera K, 411 KOKIOro 3KCIEepuMeHTa no ¢op-

myne (3):

M abc cyx1 M O
K, = , 3)

M BO3A CYX! M 0:
rae K, — KooQQUUMEHT NiepecdeTa B I1-TOM M3MEPEHHH; Mg, o\, — Macca OIOKca ¢ abCcomoTHO-
Cyxum 0GpaslioM B i-M M3MEpeHuM, I, M, . . — Macca Orokca ¢ BO3AYWHO-CYXHM 00pasLioM B i-M

M3MEPEHHH, I; M, — Macca imycToro 6iokca B i-M I3MEPEHHH, T.
4 Tak Kak no pe3yJjbTaraM H3MEPEHHUH TMOIYyYECHO TPH 3HAYEHHUA KO3Q(PHLHEHTA, TIPOH3BOAAT
pacyeT ero cpeaHero 3HadeHus (K ) 1o popmylte (4).

+ K, +K
Kop=—""7— (4)

Hanee cpeau Tpex BenwuuH K, paccuHUThIBAIOT pasMax (R) NOJYyYEHHBIX 3HAYCHHH C YIETOM
MaKCHMaTBHOTO (K,) ¥ MEHUMANBHOTO (K ) 3HAYEHHA 10 hopMmyJte (J):

R= K‘“ﬂilg-—&“i&-w()%. (5)
C

P
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Ecnu nmonyyenHoe 3HaueHue R > 10 %, TO 3KCIiepUMEHT MOBTOPSAIOT, YCTPAHUB MPHUYUHY HE-
yAOBJICTBOPHTEJILHBIX PE3YbTATOB.

BoaHy10 BBITSDKKY M3 IOYBBI J/i1 OHOTECTHPOBAHMUS IOTOBAT B COOTHOILIEHHM: 1 9acTh MOYBHI
(C Y4ETOM FHIPOCKOITMYECKOM BIAXKHOCTH) M 4 4acTH KYJIbTUBaLIHOHHOH BOBI (OMYCKAETCA HCIIOb-
30BaHMe QUCTWUIMPOBAHHOM BoAbl). Boxa He nomxHa comepxkars CO,, Tak KaKk B ero nNpUCyTCTBUH
pacTBOPAIOTCH KapOOHATHI KaJbLMA W MarHuA 110 npuuuHe o6pa3oBaHMS PaCTBOPHMBIX O6MkapOoHa-
TOB, KOTOPBIE YBEJIHYMBAIOT CYXOM OCTAaTOK U OOIYIO0 HICJIOYHOCTH BOAHOM BBITSKKH M TEM CaMbIM

HCKaXaIOT pe3ysibTaThl OMOTECTHPOBaHMA.
i yaaneHus yrjIeKHCIIOro ra3a U3 KyJbTHBALMOHHOM WM AUCTUWIIIMPOBAHHOH BOIB! €€ IIpel-

BApUTENbHO KUIATAT 30 MUHYT.

Jns npuroToBneHMA BOAHOM BHITSKKM U3 1mo4uBbl B3BemuBarOT (100-120) r npoOsl nmouBh B
BO3AYNIHO-CYXOM COCTOSIHHH, NMEPECYHTaB €€ Maccy Ha maccy abcomoTHo-cyxoit. Macca rpoObl Ha
CTaJHu Nepel MIPUroOTOBICHHUEM BOAHOH BBITAXKH JOKHA OBITH JOCTATOYHOM IJIS ITOJTYYEHHS HEOO-
XOAUMOTO 00BbEMA IKCTPAKTa NPH INMPOBEACHUH OHOTECTHPOBAHMA BO BCEX NpEIOjiaracMblX pa3Be-
JACHHSAX C YYE€TOM KOHTPOJILHBIX HMCIBITAaHWNA. HasecKy modYmBbl NOMEINAIOT B KOJIOY BMECTHMOCTEHIO
1000 cM’ 1 MpUIMBAIOT 4-KPAaTHOE KOMHYECTBO KYJIbTHBALMOHHOM BOBL.

Jlanee Ha annapare JUIS BCTPAXMBAHMA XXHMAKOCTH NOJYYEHHYIO CMECh B T€YEHHE 2-X 4acoOB
BCTPAXHUBAIOT, IOCJIE Yero orcrauBaroT B TeyeHue 30 MuH. HagocagouHyo XKHIAKOCTE CHPOHHUPYIOT, a
3aTEM MPOQWIBTPOBBIBAIOT depe3 OyMmaxkHbie 00e330JieHHbIe QUIBTPHI «Oenad JIeHTa» HIIM uepe3
MeMOpaHHble QUIBTPEI ¢ AMAMETPOM HOp 3,5 MKM (GWIBTPEI NPEABAPHUTEIIFHO MPOMEIBAIOT H KHUITS-
TAT B JUCTWUIMPOBAHHOHW Boze He MeHee 10 MuH). bymaxkHeii GUIBTP NOMEIAIOT B BOPOHKY biox-
Hepa quaMeTpoM 15-20 cm.

Ilepen TeM KaK BBUIUTH BHITSKKY Ha QHIBTP, COACPKHUMOE CKIIAHKH HUIH KOJIOBI BCTPAXHMBAIOT,
4T00B! BSMYTHTH PUCYTCTBYIOIIHE B3BEHICHHbIC YacTULHI MouBbl. Ha GuAbTp cTaparoTcs nepeHecTy
BCIO B3BECb. [IpH BBUIMBaHUM CTPYIO CYCIICH3WU HanpasiadloT Ha OOKOBYIO ABOHHYIO CTEHKY OyMak-
HOro (pHJIbTPa, HO HE Ha JHO (UIbLTPA, TaK KaK MpW BbUIMBAHMUA HA AHO OyMara MOXET JIETKO I10-
pBaTbca. OUNBTPALMIO OCYLISCTBIISIOT ¢ IOMOIILIO BAKYYMHOrO BOIAHOIO WM 3JICKTPHYECKOIr0 Ha-
coca. [Ina dmnpTpauyu npumeHsroT ciaabbiii BakyyM (He Gonee 20 MM pT. cT.). IlepBbie nopuuu
¢wisTpaTa 4acTo ObIBAIOT MYTHBIMH H HX HECKOJIBKO pa3 GUNBTPYIOT 0 MPO3PaYHOro pacTBoOpa.

B npolecce noaroToBkH npod BOAHON BBHITAKKH K OHOTECTHPOBAHUIO /IS UX OCBCTJICHHUA U
0CBOOOXKIOEHHA OT B3BEUICHHBIX YAaCTHUL{ MOXHO IPUMEHATH HeHTpuyrupoBaHue (10 MHHYT npH

4000—4500 o6/muH).
[Ipy 1NOBBIIEHHO# MYTHOCTH BOAHOM BBITSOKKM W3 II0YB (T'YMYCHDPOBAHHBIE, ACPHOBO-

NOA30JIUCThIC, TOpPAHbIE, JIECHAS IOACTWIKA U Ap. MOYBbI) AONYCKAETCA OTCTAUBAHHE B XOJIOOWIb-

HUKE 10 J CYTOK.

B Tex ciy4asix, €Ciiy BJIarOEMKOCTh HCCIIEAYEMOMR NMOYBBI HACTOJILKO BBICOKA, YTO HEBO3MOXKHO
BBRITIOJIHUTE HOCJIEAYIOMMH MPOLECC CUPOHUPOBAHMA NAHHOM BBITAXKKH, JOITYCKAETCAd IOTOBUTDH Bbi-
TSOKKY B cooTHOWeHMH 1 : 10 (mo4Ba : Boga), 4TO YKa3bIBASTCA B POTOKOJIE OUOTECTHPOBAHUA.

3aTeM XHAKOCTh Haj 0CaAKOM CUQOHUPYIOT. BEITSKKA U3 MOYB JO/KHA HMETE BeTHYMHY pH B
ananasode 7,0-8,5. [Ipu HeoOxoAMMOCTH BBITSIKKY nepel] CEpUMHLIM pa3baBlicHHEM NpEeABApHTEIIH-
HO HeHTpam3yIoT. [locne Hehrpanusaiuu npodbul aspupyrot 10-20 Mun gnsa crabunusaunu pH. He-
MIOCPEACTBEHHO Tepea Ha4dajioM OHOTecTHpOBaHWA NMpoOOBI AOBOAAT A0 Temieparypsl oT 19 °C mo
24 °C. buorectupyemMas nmpoda BOAHON BEITSXKKH U3 MMOYB J0J/DKHA UMETh KOHLIEHTpAITHIO PaCTBOPEH-

HOIO KMCJIOPOA2 He HIKE 6 MI/IM’, B IPOTHBHOM clTyyae mpo6y aspHpYIOT.
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IlpurorossieHne pazBeneHnii BOAHON BBITSKKH JJ1s OMOTECTHPOBAHHS NMPOBOAAT o 1. 7.5.1.3.

7.5.3 OTb0p, TPAHCHOPTHPOBKA, XPaHEHHE H NOATOTOBKA NP0 0CA/K0B CTOYHbIX BOJL,
OTXOOB

1.5.3.1 Ombop, mpancnopmuposka u xpanenue npob
Merons! oTOOpa, TPaHCTIOPTHPOBKH, XPAHEHM, [TOJATOTOBKH K BHITTOJIHEHHIO OHOTECTHPOBaHHA

JIOJLKHBI 00ecTieYdTh HEU3MEHHOCTh COCTaBa MpPo0 0CaJKOB, OTXONOB B MHTEPBAJIE BPEMEHH MEX/Iy
0TOOPOM H HX aHAITH3OM.

Ot6op npod ocanKoB CTOUYHBIX BOJ HA IECKOBEBIX, IIUVIAMOBBIX, HJIOBBIX [UIOMIAKAX MPOH3BOAAT
CAEeRYIOIIHM 00pa3oM.

Ecnn ocanox Ha miomjagke NPeACTaBlISH ONHOPOOHOM MAacCOi, IUIOIMAAKY pa3AeiisioT Ha
4 pasHble yacTH. Orbuparot 4 npoOsl U3 HEHTPa KAXKAOro KBaJpaTa JIONATOH MOCIONHHO ¢ riTyOHHBI O—
5 ¢cM, 5-10 cM H A0 KOHEYHOH rayOuHbI mIoWaaKy (10 necka Wi O€TOHHOIO MOKPLITHA) HE MEHee
200 r xaxgoi npoOkl.

Ecnu ocaok Ha ruioniajike HaXOAHUTCSA B TBEPAOM U XKHIAKOM COCTOSHHUH, OTOOP OCYIIECTBIIAIOT
M3 pa3HbLIX YYAaCTKOB, pa3Aeisis MX Ha KBaJApaTbl H OTOHpad M3 [IEHTPa KaKIOr'o KBazpara TBEPIbIC
OCa/IKH, KaK OIMCAHO paHee, a XKUIKUE — NPoO60OTOOPHHUKOM C pa3HOM ITyOHHBI 3ar0JHEHHON »XH-
KUMH OCaJIKaMH TUIOLIAAKH U3 3 FOPU3OHTOB: C MOBEPXHOCTH, CEPEANHBI U CO AHA 3anonHeHus. Xua-
KHUE U TBEpAble OCAOKH OTOUPAIOT B Pa3HbIE EMKOCTH.

XKunxux ocankos otouparor 1 aM” (0,5 am® ans ananusa u 0,5 oM u1st XpaHeHus gyGIHKaTa).

[1poOsl TBEpABIX 0CAJKOB TIIATE/HHO MEPEMEIIMBAIOT U 3—4 pa3a KBAPTYIOT KaK yYKa3aHO I
noys. Bec obbveguHerHoOH mpoOsl AoymkeH 6bITh 1 Kr (0,5 kr ang ananuza u 0,5 kr g1 xpaHeHHs y0-
JTUKATA).

[TpoOB1 OCaiKOB CTOYHBIX BOJ HE MOIEKAT KOHCEPBUPOBAHHIO.

I1po6bl 0caakoB CTOUHBIX BOZ, MOCTYMMBIIKE B 1aDOpaTOpUIO Ha UCCAEAOBaHNE, JOJDKHBI ObITh
NOKYMEHTAJIbHO O opMJICHBl H MapKupoBaHbl. HeoOX0MMMBIMH COTIPOBOAUTEILHBIMUA JOKYMEHTAMH
SBJIAIOTCA ONaHK ONUCAHHS Ocajka M NpoTokoa npoboordbopa (cm. Ilpuwinoxkenne A).

ITpobr1, moctynaromue B 1adOpaTOpHIO A HUCCICAOBAHUA HA TOKCHYHOCTH, pETUCTPUPYIOT B
XypHase ydera ¢ 00434Te/IbHbIM YKa3aHHEM TMCIa eMKOCTEeH M HoMepa NpoTokona ordopa npod 1s
Kaxa0# rmpoOsl.

Xpanar npofy B XonoauiabHHKE He 0ojiee OHOM HeAenu B CTEKIAHHOM 6aHKe C MPHTEPTOM
WJIH IUIOTHO 3aBHHYCHHOM KPBITIKOH.

ITIpoGooTbop 0TX0A0B MOXKET OBITH CBA3aH C OTOOPOM CIIEAYHOIMX FPYHIl OTXOA0B, KIaCCUPH-
HHPYEMBIX: a) MO THITy 0Opa3oBaHMA: OTXOABI MPOH3BOACTBA (IIPOMBILLIEHHBIE/IPOU3BOJACTBEHHBIC
orxoabl (I10)), orxonnl norpebnenus (TBepapie ObiToBbie 0TX0AbI (1BO)), CMEAHHBIE OTXOIPBI
(cmech I1O u ThO); 6) mo arperaTHOMY COCTOAHMIO: TBepabie (NMbUIe0Opa3HbIe, MOPOIIKOOOpa3HbIE,
3epHUCTHIC, HUIAKH, IpaHyJIMPOBaHHbIC, KYCKOBBIE), ITACTO-, CMOJIO- H CTyAHeoOpa3HbIe (TEKy4ue,
TUIACTHYHBIE, BA3KHUE), NMOJyXuakHe (1uiamoo0pasHbie), SIMYJIbCHH, CYCNEH3UH, ITYJIbIbI XUAKHUE; B)

[10 CTCIIEHH OJHOPOHOCTU: TOMOI'€HHBIC M M€ TEPOTSHHEIE.
Bpems B39THA M NEPHOAUYHOCTD Mpob00TOOpa OTXOAO0B MMEET CYIIECTBEHHOE 3HAYEHUE IS

MPOH3BOACTB, HUCIIOIL3YIOUIHX CHIPhE MEPEMEHHOIO COCTaBa WId NEpelueIIHX Ha HHOH BHI ChIpbA,
H3MEHAIOIMX TEXHOJIOTMYECKHI PEXHMM MpPOLECCa HIIH €ro TeXHOJIOTHIECKYIO (KOHCTPYKLHOHHYIO)
cxeMy, a Takke s opraHuueckux IO w ThO. Ilpu ocymecTsieHd NPOU3BOACTBEHHOI'O 3KOJIOTH-
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YEeCKOro KOHTPOJA 3a OTXOJaMH 4acToTa oTbopa mpod onpeaenseTcs ILIAHOM-TpadHKOM, COrJaco-
BAHHBLIM C TEPPUTOPHAIBHBIMH OpraHaMH roCyJapCTBEHHOrO KOHTPOJIA.

Ot6op npob 11O npousBoasaT He pexke 1 pa3za B roj mpu yCI10BHH HEH3MEHHOCTH TEXHOJIOIUYE-
CKOI'0 npoLecca M UCIIONB3YEMOIO CHIPhS, a TaKke B M000e Apyroe BpeMs IS OCYIIECTBICHUS KOH-
TPOJIBHBIX TPOBEPOK BO3MOXKHBEIX TexHosormdeckux cboep. [Ipu mepexone Ha HMHBIE CHIPLEBBIE pe-
CYpCHI WM ITPH M3MEHEHHH TEXHOJIOTUH, BHOBb 00pa3yromuecs 0TX0Abl HYKJAAIOTCA B YCTAHOBJICHUH
HOBOT'O K1acca TOKCHYHOCTH (OIIaCHOCTH) 110 pe3ybTaraM HOBOro npoboordopa.

Or6op npo6 THO, a Takxke 0TX010B, 00pasyOmMXCcs IPH UX COKHraHHH (HHCHHEpALMH, ITHPO-
JI3€) U KOMIIOCTUPOBAHWH, HEOOXONUMO MPOBOAKHTE Ha NMpeAnpUuaTH He pexe 4 pa3 B roa (1 pa3 B
KBapTa).

g onpenenenus Mopdonoryyeckoro cocrasa TbO n orbopa npod HeoOXoaHMO:

— BBISABHTH KOMITOHEHTHI, BXoadauue B cocras 1bh0O;

— OIIPEAETIUTH IPOUECHTHOE COAEPKAHKE KAKAOTO KOMIIOHEHTA B O0IIEeH Macce OTXO0a;

— NPOU3BECTH 0TOOP NPO6 Wid J1abopaTOPHBIX HCCeNOoBaHKM (poba JoMmKHA MOJHOCTHIO OT-
paxkaTb MOPGOJOrHYecKHi COcTaB 00pasyIOIerocs 0TX0a).

IIpu ycraHoBieHHH MOPGOIOruIecKoro cocrasa otxoga 1b0O crneayer y4uThEIBaTH KOMITOHEH-
T, 0Opasyromuecs B pe3yJibTare NoTpebeHus, HO HE SBJLIOIHECS Crieu(PHUYHBIMEA IS JAHHOTO
npeanpuaTis (He oOpasyroiHecs B pe3yJIbTaTe TEXHOJOIHYECKOr0 MpoIiecea).

Onpenenenue Mopgonorudeckoro cocraa 1b0O, obpa3yromeroca B pe3ysibTaTe ASATEIbLHOCTH
NPEeANPUATHASL, MOXKHO OCYILECTBIIATE MO ABYM CXEMaM:

a) B CiOy4dasX, €Ciid mpeanpuitTHue uMeer coOCTBCHHBIH KoHTeMHep Ajna TbhbO, onpenenenue
MOP(QOJIOTHYECKOr0 COCTaBa IMpoObI MPOM3BOAHMTCA HEIMOCPESACTBEHHO W3 KoHTeHHepa. ns aroro
KOHTCHHEp C OTXO0JaMH IIePEBOPAYMBAIOT, BBICBINAIOT COACPKUMOE KM IPOHU3BOJAAT COPTUPOBKY Ha
OTJENIbHBIE KOMIIOHEHTEI;

[IpuMepHBIH NepeueHb KOMIIOHEHTOB, BXoAsamuX B ThO: Oymara, KapToH; NULIEBBIE OTXOIEI;
JIepPEeBO; MUIACTMACCa; CTEKIO; YePHBbIH METaJUT, IBETHOH METaJll; TeKCTWIb; KOXa, pe3uHa; KaMHU,
IITYKaTypKa; Opovee.

0) B Ciiydadx, €CJIH OpeanpuiaTHe He MMeeT coOCTBEHHOro KoHTeiHepa g ThO, MoXKHO opra-
HU30BaTh BPEMEHHBIM (He MeHee S5 pabouyux AHeH) pa3faenpHeId cOOp 0TXO0Aa MO OTAENbHBIM KOMIIO-
HEHTaM HJIM HakOIUTeHHe o0ieil Macchl 0TXO0Aa ¢ mociaexRyioueid copTHpoBkoi. B nepBom ciyuae
HEOOXOAHMO MPEAYCMOTPETh IS KaXIOr0o KOMIIOHEHTA HHAMBHAyaJIbHOE MECTO (Tapy) cbopa H

XpaHeHHs.
Maccy Kaxaoro BBIABIIEHHOIO KOMITOHEHTA B3BCUIMBAIOT Ha BeCaX, a 3aTeM OIPeASIfIOT €ro

NPOLEHTHOE COACPXKaHue B 00mel Macce 0TX0/a.

[Ipouenypy onpeaeneHus MopdoJOrHIECKOro CocTaBa NPOBOAAT PaOOTHHUKM MNpeAIpHUATHAL
Hannabie 0 MOPQOJIOrH4eCKOM COCTaBe OTXO0/Ja M 3Tarbl ero onpeacieHus opopMIsSIOT HA (PHPMEH-
HOM OJIaHKE NPeANPUATHA C YKAa3aHHEM JINLL, IPOBOAMBLIMX COPTUPOBKY OTXO0ZA, M MOAIMCHIO OTBET-

CTBEHHOI'0 UCTIOHHUTEIA.
Ot6op npo® mna nabopaTopHBIX MCCIEHOBAHHMM TIPOBOAAT CAEHYIOMMM OOpa3oM: U3 MAcChl
KaXO0ro KOMIIOHEHTa OTXOAa OTOHPAIOT HEKOTOPBIH 00HEM BCEBO3MOXKHBIX COCTAB/IOUIMX 3TOrO
KOMIIOHEHTA, YITAaKOBBIBAIOT B OT/IeJIBHBIN IIAKET M CHa0XKaloT 3THKETKOMN.
ObbeM npob kaxAOro KOMIOHEHTA AOJDKeH OnITh He MeHee 500 r, ecim ero gond B obeH
macce oTxoza cocrasiaeT 6onee 30 %; He MeHee 300 r, ecin D09 KOMIIOHEHTa COoCTaBiseT Oosiee
10 %; He menee 100 r, ecstn 1o koMNoHeHTa B 00meH Macce otxoaa — MeHee 10 %.
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ITpoObr HOMKHEI HOCTYNUTE B a00OpaTOpHIO ¢ COMPOBOAMTENILHOM NOKyMeHTalei He Goee
yeM uepe3 12 1 mocne orhopa.

OT160p npob ITO mMoxeT ocymecTBIATECA IIEPUOIMUYECKH H HENpephIBHO. BriOupaeMEblii crriocos
npo60oThopa 3aBUCHT OT KOJIMYEeCTBA 00pa3yIomerocs OTX0/ia B €AMHKILY BPEMEHH (3a OJHUH MPOH3-
BOACTBEHHBIH LUKJI, CYTKH, I'OA), aNnapaTtypHOro opopMiIeHHs TEXHOJOTHYECKOrO Mpolecca, MeTo-
0B cOopa ¥ HAKOIUIEHMS O0TXOJa, MpearnojaraeMoi TOKCHYHOCTH (Ha OCHOBAHHHM COIIOCTABJICHHUA C
M3Y4YECHHBIMHA OTXOAaMH aHaJIOHYHBIX ITPOU3BOACTR).

IIpu nepuognueckoMm npoboorbope 00veauHEHHYI0O MPoOy OTOMPAIOT H3 HECKOJIBKHX TOYeY-
HBIX MP00, OTOOPAHHBIX B OJHO M TO K€ BpeMs M3 OAHOI'0 M TOI0 ’Ke HMCTOYHHKA 00pa3oBaHHA WIIH
HaKOIUICHUS OTX0J0B (M3 OyHKepa, XBOCTOXpAaHWIMILA, KOBIIA, IJIAMOHAKOIIMTENA, OTBaj1a, CBAJIKH,
Kapsepa u 1p.). Exuaudnsie npobei oTOMpaOT B MeCTaX XpaHEHHS HITH 3aXOPOHEHMA OTXOJOB I10
paBHOMEPHOH cetu onpoboBaHus.

OT160p 11po0d NMpOU3BOAAT U3 TOPHEIX BEIPa0OTOK (pacUYHCTOK, 3aKOMYIIEK, KaHaB, IypdoB) WIH
CKB)KMH, NPOMICHHBIX C IIOMOWIBIO OYPOBBIX CTAHKOB, YCTAHOBOK WJIH MPHUCTIOCOONCHHH pa3IHYHBIX
KOHCTpYkIMH. KpoMe TOro, B Mectax XpaHEHHs OTXOJAOB, ABJIAIOMIHXCA UCTOYHHUKOM 0Opa3zoBaHHA
BLIH, MPOBOAT H3MCPEHMA 3arps3HEHUS BO3AYIHHOH Cpenbl.

B 3aBHCHMOCTH OT LieJIeH HCCEN0BAHUSA Pa3THYaOT NEPUOAUYECKUI MPOCTPAHCTBEHHBIH, ITe-
pUOAHYECKUH NTyOMHHbBIN U epHoAUYeCKHil cMetuadHbiil mpodootdop. Ilpu nepuoaudeckom npodo-
otdope, Kak MPaBwiIo, UMEIOT AeJI0 ¢ OONBIIMM HCXOIHBIM 00beMoM oTxona (bonee 1 T1).

Jins ocyliecTBieHUs NPOCTPAHCTBEHHOr0 npodooTdopa HaMedaroT NpoOHYIO MIOIWAAKY B BU-
e KBajapara cO cropoHamMu He MeHee 10 M. 3ateM oTOMPAIOT ¢ MOBEPXHOCTH IO CXEME KOHBEPTA
S epuaudHBIX Ipod (I'OCT 17.4.4.02-84). Ha xaxapie 20 ra Hakonutena (XpaHWIHILA, CBAJIKH) 3a-
KJIAABIBAIOT HE MEHEE OIHOM NMPOOHOH MIOWAAKH. ECTH TeppUTOPHA HAKOMUTE/A COCTAB/IACT MEHEE

0,5 ra, pasmep npoOHOM UIOIIAAKHA A0JPKEeH ObITh He MeHee 5 x 5 M. U3 eauHUIHbBIX ITpo06, oToOpan-
HBIX ¢ OHOU NpoOHOM IUTOIIAAKH, MPUrOTABIKMBAIOT OOHY 00beAHHEHHYIO NPOMEXKXYTOUYHYIO npoly
CMech OOBEIMHEHHBIX MTPOMEXYTOYHBIX Tpo0 oOpasyeT 00beAMHEHHYIO NpoOy, HanmpasaseMylo Ha
HCCIEJOBaHHE.

OcymecTriaa rimyOuHHBINH Mpo60ooTOOpP, PYKOBOJACTBYIOTCH OPUEHTHPOBOYHON ITyOUHOM Xpa-
HUNMIIA U KOJIMYECTBOM OJIHOPA30BO 3arpyKacMbiX B HEro OTXO/OB.

CMmemannbiii npo6oorbop 3akmouaercs B ordope npobd u3 kyud. Ilpu otdope npob u3 Ky4u
OoTOMPAIOT OJHY €IUHMYHYIO NMpo0y C ee BepuUIMHBI (€C/IM 3TO BO3MOXHO OCYIIECTBHTB), HE MEHEE
YeThIPEX €AHHUYHBIX NPo0 M3 PABHOYAANCHHBIX APYT OT APYra TOYEeK OCHOBAHHUA Ky M IPOH3BO/IL-
HO€ KOJIHYECTBO TOYEUHBIX NMpob ¢ ee GoKoBOi nmoBepxnocTH. O0mee ynucno npob, otOUpaemoe U3
KY4YH BRICOTOM 1O 2 M, IOJLKHO OBITh He MeHee 9. [Ipu yBennyeHUH BeICOTHI Ky4H Ha 1| M MHHHUMaJIb-
HO He0OXoaumoe ynciio npod yrenndanBaeTcs Ha 4. o

[Tpu HenpepuIBHOM NpobSooTdope oObeauHeHHas npoda orxoaa odpasyercs U3 HECKOJIBKHX (HeE
MeHee 2-X) eAUHNYHBIX P00, OTOOpaHHBIX B O/THOM H TOM XK€ MECTE 4epe3 OAUHAKOBBIE IIPOMEKYT-
KH BpeMeHH (Jac, CYTKH, MECHLL).

KoymyectBo oTOMpaeMbix OTXOJOB MOXKET BBIpAKATHCS B €AMHHIAX MaccChl (rpaMM, KHJIO-
rpaMM) WIH B eAMHULAX 00beMa (TUTPRI). ENMHMIBI MACCHl UCTIONBL3YIOTCA JUIA XaPaKTEPUCTHKH KO-
JIHYECTBA TBEPABIX CHITYyYHX OTX0A0B. Emunuupel o0breMa Hanbosice MpUMEHHUMEI U BEIpaXKEeHHS KO-
JIMYECTB XXMIKHX M MOJYKHIAKHX oTX0A0B. KonnuecTso macToo0pa3sHeIX OTXOAOB MOXET OBITh OXa-
PaKTEPH30BaHO KaK €JHHUIIAMH MAacChl, TaK U eIUHULIAMH 00BeEMa.
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KonunuecTBO 1 HEOOXOmMMBIH 00BeM oTOMpacMoil NpoOBI 0TX0HAa 3aBUCHUT OT €ro arperaTHoro
COCTOSIHHA, BJIAXKHOCTH, CTCIICHHA OJTHOPOJHOCTH H €ro 3¢pHUCTOCTH (U1 CHIILYYHX OTXO0/0B).

ObvenureHHas npoba 0TX04a MOXET OBITH NPHTrOTOBJIEHA M3 N-ro KOJIMYECTBA €IUHHYHBIX
npo® HWiIH U3 N-ro Koau4yecTBa 00BEAMHEHHBIX NNPOMEXYTOUYHBIX NMpod (B CiIyyae 3aKj1aiKd HECKOb-
KUX NMPOOHLIX IUIOLIAZIOK Ha TEpPMTOPHH IPOTHXKEHHBIX XpaHwmiy). Hemomyctumo obpasoBanue
obbexHeHHO 1IPOOBI OIHOBPEMEHHO U3 €AWHHYHBIX ¥ OOBEAHHEHHBIX IMTPOMEXKYTOUHEBIX MPo0.

ObpvenuneHHas npobda oTxona MOKeT ObITh PUTOTOBJICHA IO IIPHHLHMITY CPEAHEB3BEILIEHHOCTH
WIH CPEAHENMPOTIOPLIMOHANILHOCTH.

[To npuHIMITY CpeIHEB3BECHICHHOCTH 00BbeIUHEHHAs Ipoba oTXoaa oOpa3yeTcs myTeM cMeLie-
HMS OJMHAKOBOI0 MAacCOBOro KOJHW4YecTBa BemecTBa. OOBIMHO TaK MOCTYNAIOT, MMeA AEJIO C ChITYYH-
MH TBEPABIMH H NaCTOOOPa3sHBIMH OTXOAAMH ¢ BIAXKHOCTHIO OT 30 % 1o 70 %.

1o npuHIMIY CPEeaHENPONOPLIMOHANBHOCTH 00beAMHEHHA 1Ip0o0a NPUroTaBIMBaCTCA U3 OJU-
HakOBbIX 00beMOB 0TX000B. Hanbosee 1acTo Takum o0pa3oM roToBAT NMpody MOJYKMAKHX OTXOAOB

U T1aCT C BHICOKOH BIAXKHOCTBIO (> 70 %).

O16op equHUYHBIX NP6 MPOBOIAT MO PaBHOMEPHOM CETKE, pasMep KOTOpOo# BHIOUPAIOT B CO-
OTBETCTBHM C HOPMATHUBHBIMU NOKYMEHTAMH, JSHCTBYIOMHUMH Ha NPEANPUATAH, Ha KOTOPOM 00pa3sy-
€TCA OTXOH, WIH onpeacniercs HEOOXOAMMBIM YMUCIIOM ¢AUHHYHBIX npob. Yucno eauHNMYHBIX npod
PacCYMUTBIBAIOT UCXOAS U3 CTENICHA U3MEHIMBOCTH HOPMHPYEMEIX KOMITOHEHTOB B JJ@HHBIX OTX0JaX H
3aJaHHOH NOTPEITHOCTH UX ONIPECICHHA.

Yrobb! 0TOOpaTh HpencTaBUTENBHYIO P00y, He0OX0AUMO 3HAaTh 06BEM Pa30BOro 0Opa3oBaHUA
OTXOAO0B Ha npelnpustud. Hanpumep, ecnu obpasyerca 10 MemkoB oTX0A0B, TO JAOCTATOYHO OTO-
Opats npofy B 0OJHOM MeIIKe, NPON3BOJIEHO BhIOpaB ero U3 10 MemkoB, €CiIM OTXOABI OTHOPOAHBI.
Ho unorna tpebyercsa moaTrBepAuTh 3TY OAHOPOAHOCTH H OTOOpaTh NpoOy M3 HECKOJBKUX MEIIKOB
OHON NapTHy, T.C. JJI1 NOATBEPKACHHUS NPEACTAaBUTEIBHOCTH BRIOPAHHEIX TOYEK MpobooTbopa npo-
H3BOJAAT BBIOOPOUIHOE 0OcenoBanue Touek nmpodootdopa.

Enuanynsie 1mpobet 0TX0A0B nepen o0beAMHEHHEM TIIATEIBHO rOMOreHH3HpPYIoT. ObOpaiasics
C TBEPABIMH ChITYYUMH Y NacTOOOpa3HBIMU OTXOHAMH, HCIMOJB3YIOT MeTaJNHYeckue mmatesu. [o-
Ty KHAKHE OTX0/1bI TOMOTCHU3UPYIOT BCTPAXUBAHUEM.

Jinia MexXaHM3UPOBAHHON MPOXOJKH CKBaXKUH IMPHMEHAIOT OYpOBBIE CTAHKHU M YCTAaHOBKH pas-
JIMYHBIX crIoc000B OypeHmst (BpalllaTEeNIbHOrO, YAApPHO-K@HATHOr0, NMHEBMOYAAapPHOIO, IHHEKOBOIO) H
CaMbIX pa3/IMYHBIX KOHCTPYKUH, oOecriedynBaroMX npeacraButeTbHblA oTd0op npob. Illypdsr npo-
XOAST BPYYHYH0 ¥ MEXaHU3UPOBAHHBIM CIIOCOOOM.

JJ1s pyqHO# NMMPOXOAKH CKBAXHH MIPUMEHSIOT OypBI U INYIBI PA3THYHBIX KOHCTPYKIIUH.

O100p CHITYYHUX OTXOROB U3 Taphl (BaroH, Ky30B aBTOMOOWIIA, KOHTEHHED ¥ Ap.) IPOM3BOIAT C
noMombio mymna. Orbop eAMHUYHBIX NIPOO NPOM3BOJAAT MOTPYNKEHHEM IIyNa B ONpoOyeMyio Maccy

10 CepeAMHBI WK Ha BCIO BBICOTY TapHl.
Maccy equHMYHBIX Mpo0 YCTaHABIMBAIOT B 3aBUCHMOCTH OT COCTaBa OTOMpPAaeMoro OTxoa U

pa3Mepa MaKCHMAIbHBIX 4acTHI] (KYCKOB). PacxoxneHue 1o Macce OTIEbHBIX €AHHUYHBIX MPod HE

OOJIKHO ripeBuiath 20 %.
OrobpaHHble eMHUYHLBIE IPOOBI COEOHHAIOT B 00BbEJUHEHHYIO Mpody WIH cpasy mocjie Hpo-
6oorbopa, win mocne OTACIBbHON MX MOATOTOBKH AO ONpEEsICHHOrO 3Tala KBapTOBaHMA, a 3aTEM

O0OBEAVHAIOT B HYKHBIX NPOMOPLIUX.
Cokpamernue npoObl B 3aBUCHMOCTH OT MCXOAHOM Macchl 0ObeMHEHHOM NMpoSpl M paszMepa

4yacTHIL (KYCKOB) IPOBOAAT CTPOTO IO BEIOPaHHOM CXeMe COKpalLleHHS.
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Jis cokpamenus o0beIMHEHHON npoOBl MPUMEHAIOT METO KBAPTOBaHMS € IPEIBAPHUTEILHBIM
cOpaceiBaHMeM Ha koHyc. OOpenuneHHas npoba oTxoaa (IpH OTCYTCTBHH CIIeHHANBHBIX TpeOOBa-
HHH) NOJDKHA COCTaBIATE He MeHee 2,5 Kr (1,25 kr and ananu3a ¥ 1,25 kr pis xpaHeHus Ayonukara).

ITpo6s1 OTXOIOB He NOIEXKAT KOHCEPBUPOBAHUIO, XPAHATCS B XOJNOMMILHHUKE (B OaHKAX C NPH-
TEPTOH WIH IUIOTHO 3aKPhITO KPBILIKOI) He O0Jiee OXHOM HEESIH.

Ilpobsr oTxonoB, noctynueimye B 1adOpaTOpHIO HA HCCIICOBAHHE, NOJDKHBI OBITH JOKYMEH-
TabHO OQOPMIIEHE ¥ MapKupoBaHbl. HeoOxoauMBIMH CONPOBOOUTEIEHBIMA JJOKYMEHTAMH SBJISIOT-
¢ OMaHK onMmUcaHus OTX0Aa U npoTokon ripoboordopa (cMm. Tlpunoxkenue A). MapkHpoBKa OTXO/IOB
OCYIXECTBJISETCA B NPOU3BOJILHON PopMe, HO ¢ 0043aTebHBIM 3aHECEHHEM 0003Ha4YeHH B J1abopa-
TOPHBIH XypHaI.

[Ipn npoeenenun oTdopa npod OTXOMOB JOJDKHBEI COOMIONATHECS MEPbI, HCKITIOYAIOMIHE 3arpa3-
HEHHEe OKpyKaromeH cpeapl OT npuMeHenHs OypoBoro obopyaosanus. KoHTpons 3a coaepxkaHueM
BpEOHbBIX BEIIECTB B BO3AYyXe pabovyeHt 30HBI OCYIECTBIIAIOT B COOTBETCTBUH ¢ TpeOosaHmwiamu I OCT
12.1.005-88. Ilpu moaroroBke npo® AOMKHBEI COOMOAATHCA MEPHI, HCKITIOYAIOIHE 3aMbLIEHHE OKpPY-
XKAIOMIEH Cpebl, ¥ NpaBHIa 3aXOpOoHEeHHU (CKIAAHMpPOBaHHUA) MaTepuasa npoOsl, MOJYYEHHOIO B pe-
3yJIbTaTe COKpALeHUs 00Be AMHEHHOMN NPOOHL.

71.5.3.2 Ilpuzomoejiernue 600HOU bIMAINICKU U3 OCAOKOE CIMOYHBIX 800, OMX00086
BoaHyio BBEITSKKY U3 OCaZKOB CTOYHBIX BOJ M OTXOJOB IOTOBAT U3 COOTHOLISCHHUS TBEpaad da-

3a : XAZKOCTh paBHOro 1 . 10. B kayecTBe XUIKOCTH UCNOJIB3YIOT KYJJETUBALIHOHHYO BOAY (AOIycC-
KaeTcsa MCIOJIB30BaHHUE AUCTHIIMPOBaHHOMR Boab! ¢ pH 7,0-7,5).

Teepovie omxoowt u ocaoku cmoyrbix 600. [1poOy TIaTeIbHO NEepPeMEIUBAIOT [IepeKaThIBaH!-
€M Ha I'JIagKO#, TMOKON M IUIOTHON NMOACTHIIKE, 3aTeM — COBKOM. i npobonoarotosku npoOk! OT-
xon0B Tpebyerca 1,25 kr, mpoOsI ocaakoB ¢cTouHbIX Bog — 0,5 kr. O0muit 06peM oToOpaHHOM 1TIpO-
Obl (2,5 Kr OTXOH0B WIH 1 KI 0CaZKOB) JAeJAT Ha NPeACTABUTENBHBIE OJIOBUHBI, OJHY U3 9acTell BO3-
BPajaloT B COCYA /14 XpaHEHUS, OCTABLIYIOCH YacTh Pa3phIXJIAOT U TIATEIBHO NMPOocMaTpHUBatoT. B
ciy4ae oOHapyxeHus Jactul Oosiee 10 MM, — HX OCTOPOXKHO M3MENBYAIOT C NOMOIIBIO METaUIHYE-
CKOro mmaresis g0 pasmepa Medee 10 mMm. HenomyctumMo MexaHMUYeCKH pa3MasibiBaTh CMECh. 3aTeM
npody BEICYIHUBAIOT A0 BO3AYIHNHO-CYXOro COCTOSHMSA, KaK yKa3aHo B n. 7.5.2.2. Ilpu mioxoM BBICHI-
XaHHH 0TX0a SKCIMO3HIHIO BBICYIIHBAHHA YBEJIMYHBAIOT A0 24 9acoB.

ITocne 3Toro npoOy cokpamaiorcd B 3—4 pa3a METOOOM KBaJApaTHpPOBAaHHA. TINATENBHO niepe-
MeHIaHHY10 npo0y pa3spaBHHBAIOT Ha IJIAAKOH POBHOM NMOBEPXHOCTH Ha KpadrT-Oymare, Ki€eHKE WIH
MONUITWICHOBOH IUICHKE M C MOMOINBIO JIMHEHKUM WM COCLMAIBHONW PEUICTKH JAEJAT Ha paBHEBIC
KBaApaThl. 3aTEM M3 KBaIpaTOB B IHAXMAaTHOM NOpAAKe oTOMpAIOT MOPUMH, oOecrieudBasd 3aXBaT BCEH
TOMIIHHBI C10A, ¥ 00beAHHAA MOpUHH B mpoly ¢ MHUHHUMAaIbHOKM abcomoTro-cyxon maccoir 100 r
IIpeACTABUTENIbHOM MpOoObI, KOTOPYIO IENAT Ha ABE 4YacTH M KUCIOAB3YHOT AN OHOTECTHPOBAHHMA H
ONIPEACIICHUSA BIAKHOCTH,

BrnaxxHocTs 0CaZkoB M OTXOJIOB ONpeAesdioT 1o mn. 7.5.2.2. M3MepeHHYyI0 XapaKTepHCTHKY
BJIQXKHOCTH MCIIONB3YIOT I pacyeTa Macchl BO3AYIMHO-CYX0H mpoObl, MpeAHa3HAYEHHON I IIPUIo-
TOBJEHHS BOAHOH BBITAXKH. OOprHO Henob3yloT (70—100) r Bo3aymHo-cyxoi macce! nmpoOsl. Io-
cjie BelenayuBanug 50 r abcomoTHO-CYX0H Maccel npoOkl OyaeT nomyyeHo npubmsurenasHo 450
CM’ BOJHO#H BBHITSDKKM, YYMTHIBAs 3TO, PaCCYHTHIBAIOT 00mee HEOOX0AUMOE MHHHMAJILHOE KOJIHIECT-
BO OTOMpaeMOi MOPIMH C YIETOM NPOLEAYpPbl COKpalleHus rpobel. Macca npoOkl Ha CTaHH Iepe
IPUIOTOBJIEHHEM BOJHOMN BBITAKKH HOJDKHA ORITH HOCTATOUHOM IS MONy4YeHHs HE0OX0aUMOro o0n-

29



®P.1.39.2007.03221

eMa 3KCTpaKTa IJid NpoBeAcHHA OHOTECTHPOBAHHA BO BCeX MpernonaraeMeiX pasBereHHsax. [Ipoby
0CaJKOB, OTXOAOB B BO3AYIIHO-CYXOM COCTOSHHUM B3BEIMHBAIOT TaK, YTOOBI aOCOMIOTHO-CyXas Macca
6puta (50 £ 1) r. 3anMCEIBAIOT MACCY H COACPIKAHME BIArd M MOMEINAIOT B COCY i BbILIC/IaYHBa-
HU4.

Ulnamer. lnamel ¢ OOAbIIUM COAECPXKAHMEM TBEpAOH (a3bl, HE pasACAIOUIHECT CaMOCTOs-
TebHO, 00pabaTeIBaIOT TaKkKe Kak TBepiable OTXOAbl. OTASABHO ONpPEeAEsAIOT COAEP:KAHHE BIIarH.
Maccy mnama, 3xBuBaneHTHYO (30 * 1) r abcomoTHO-CyX0H MacChl UCIONB3YIOT I MPUrOTOBIIE-
HHs BOAHOH BBLITSDKKH.

[IInamer ¢ OOMBIIMM cOAEpKAHHEM KUIOKOCTH (BNaXHOCTE Oonee 70 %) obpabareiBaioT ciie-
ayromuM obpasom. Kuakocts GuasTpyroT Yepe3 BakyyMHbIi GuiabTp (0,45 Mxm) 1 cobupator 150 r
BJIAXXHO-TBEpAOro Marepuana. EciiM Takoro konudecTBa npodbsl HeAOCTATOYHO 1k moyvyeHus 100 r
a0COMOTHO-CYXOr0 BEIIECTBA, COOUPAIOT CTOJIBKO, CKOMBKO HeoOxoaumo. [IpoOsl BeICYIIMBAIOT 110
BO3AYIIHO-CYXOro COCTOfsHUA no 1. 7.5.2.2. 1Ipu riioxoM BBICYLUHMBAHUM 3KCIMO3HLUHIO YBEJIWYUBAIOT
o 24 4.

Ilpoby nenst Ha ABe 4acTH, B OJHOHM ONpenensioT COAepKaHHWe Biaard, a APYyrylO 4acTh, CO-
crapnaromyro (50 + 1) r abcomoTHO-Cyxo# Macchl, IEPEHOCAT B COCYX JUIA BbILIE/IauHBaHug. B pa-
6odem KypHale perucTpHpYeTCs Macca OCTaTKa M COAEpXKaHue Bjard B HeM. TBepipie HmiaMbl BbI-
[EJIaYHBAIOTCA KyJIbTHBALMOHHOH BOAOU B riporopuud 1:10.

Kuoxue omxoodwvi. OTXOABI X OCAagKU CTOYHBIX BOJI, XKHIAKHWE U coaep:kamue MeHee 1 % B3Be-
HIEHHOr0 MaTepualla, He MOJABEpPraroT BBHILICAAYUBAHHIO, & UCOILITHIBAIOT NIPAMO Ha 3KOTOKCHYHOCTH
METOAAMH OHOTECTHPOBaHMS Mmocje PUIbTpaUuH Yepe3 QUIbTP «Oenas JISHTa» WIH LUEeHTPH]YrUpo-
BaHMIL.

Buinonanenue npoyeoypor no020mogku 3KCmpakma goiyenayusanus. B cocyn i BhIlEIa4uu-
BaHMs, IAC HAXOAUTCS B3BELICHHAS BO3AYINHO-CyXasd Macca OTX04a WM OCaJKa CTOYHbBIX BOJ ¢ abco-

JTIOTHO-CyXou Maccoi (50 £ 1) r, noGaBnaoT BOAY, HCTIONE3YEMYIO IS KYJIbTHBHPOBAaHUA (WJIH JTUC-
THWUTMPOBaHHYIO BOoAy). Boay no0asnsior B cOCya U1 BEIILEIAYHBAHUSL B COOTHOIIEHHHU CyXas Mac-
ca : JHRKOCTh — 1 : 10. O6k1un0 310 500 cM° Boas! Ha 50 r aGCOMOTHO-CYX0M Maccsl. FCiH Ueros-
3YIOT MEHbIIIee KOJHYECTBO MPOOBI, TO YMEHBINAIOT KOJIHYECTBO KHAKOCTH. Henb3g HCrons30Bath
JUTS BBIENauYHBaHusa MeHee YeM 20 r Tepaoro Bemectsa 1 200 cM” BOAEL.

O6Bembl BoApt Gonee 10 cM° H3MEpSIOT MEPHBIM LULTHHAPOM, 00beMbl MeHbIue 10 cM” — Mep-
HOH MUMNETKOH.

Cmech cnabo nepeMemMBaOT Ha MElIalIke B TeyeHHe 7—8 4yacoB TakuM 0oOpa3oM, 4ToOBI TBEP-
J0€ BEECTBO HAXOAMWJIOCH BO B3BCIICHHOM COCTOSHUHM. HemonmycTnMo HM3Meb4€HHE YaCTHL] OTXOA0B
WIM 0CAJKOB 1IpH nepeMemuBanud. Mcnone3yioT 00/bMyIO JIONMACTh MEXAHUYECKOH MEHIAJIKH WIA
MarHMTHOM MEUIAJIKHM, a CKOPOCTh NEpeMeIIMBAaHKA JO/DKHa ObITh HAUMEHBIIEH, IPH KOTOPOH MaTe-
pHaJI NMOAJIEPIKUBACTCA BO B3BEIIEHHOM COCTOAHUH (He Gosiee 70 06/MHH).

[locie okoHUaHMS NEpeMElIUBaHUA PACTBOP ¢ OCAAKOM OCTABJAIOT Ha HO4Yb (12—18 1) ang oT-
CTaHBaHHA. 3aTeM XKHAKOCTh Hax OCaZIKOM CH()OHHPYIOT.

Ecnu nocne oTcTauBaHUA XXUIAKOCTb CTAHOBUTCS MpO3pavHOM, QUIbTpOBaHHEe He Tpedyercs;
ECJIK )K€ UMeeTCA Kakou-NuO0 BHAUMBIH B3BELICHHBIA MaTepHall, TO XXUAKOCTh QWILTPYIOT. B ciyyae
MPUMCHEHUA PHIHTPOBAHHA 3TO OTMedaeTca B paboueM xypHane. QUIbTPAUHIO OCYIICCTBAAIOT HE-
pe3 ¢uneTp «Oenas NeHra» Ha BOpoHKe broxHepa. g gunpTpauum NpUMEHSIOT ¢1a0plid. BakyyM (HE
Oonee 20 MM pT. CT.) C NOMOIIBIO BOASHOIO WIH 3JIEKTPUYECKOI0 HACOCa TAKOH XKe MOMIHOCTH. Ba-
KYYM BBIK/TIOYAKOT HEMEQJICHHO IIOCHEe NPOXOXKICHUS BCEH XKUAKOCTH Yyepe3 GUIBTP, BO H30EKaHHUE
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nerasauvid Gwistpara. JUis OCBEeTICHUA BOAHOH BHITAXKKHA H 0CBOOOJKIEHHNS €€ OT B3BEIICHHBIX YAaC-
THL MOXXHO NpuMeHATh ueHTpudyruposanue (10 My npu 40004500 06/mMun). B ucxmountenbHBIX
CJIy4asix, Mpu MOBLIEHHOH MYTHOCTH BOJHOH BBITSDKKH M3 OTXO0/1a NOC/E PUIBTPALMH JOMYyCKACTCS
€€ OTCTauBaHHE B XOJOMWILHUKE 0 5 CYTOK. 3aTeM XKHMAKOCTh HaJZl OCaJKoM CH(pOHHPVIOT.

IosyyeHHbIH 3KCTPAKT BBILICIAYMBAHMA MCCASHYIOT Ha TOKCHYHOCTE. [Iponenypy OHoTeCTH-
POBaHHA HAYHHAIOT HE ITO3AHEE, YEM 4Yepe3 O U MOCJIC NMPUTrOTOBACHHUSA BBITAXKM M3 0CaKa, OTXO0Ma.
Ecyi1 3T0 HEBO3MOXKHO, OOIMYCKAETCS XpaHEHHe 3KCTPAKTa B XOJIOAWILHHKE He Ooiee 48 4 npH TeM-
neparype 4 °C.

[Tepesx 6uorecTpoBanuem usmepsaioT pH, Temneparypy u coaepkanie O, B MOJYYSHHOM 3KC-
TpaKTe.

BoaHad BBITSXKKA M3 OCAAKOB CTOYHBIX BOJA WM OTX0J0B AombxkHa umeTs pH = 7,0-8,5. Ilpu
HeoOxonuMocTu npoObr HelrpanusyioT. [locne HelTpaymzanuu npobnt aspupyror 10-20 MuH i
crabmi3aumu pH.

Perynuposanre pH He nOo/mKHO BEI3BIBATE XMMHUYECKOW pPEaklUUM ¢ BEILIECTBAMH, IPHUCYTCT-
BYIOIIMMH B Mpobe (BbimajicHUE ocalka, KOMILIeKcooOpa3oBaHue), ¥ He no/nkHo 6ojree yeM Ha 5 %
U3MEHATh KOHLICHTPALMIO UCCHeyeMOi mpoOkl.

ITpu HEOOXOAMMOCTH YTOUHEHUS PE3YNLTATOB OMOTECTHPOBAHMUA 10 BIIMAHUIO ¢paxTopa pH Ha
YCWICHHE TOKCHUYHOCTH BOJHBIX BBITSIXKEK M3 OTXO0A0B, KOrZla yCTaHOBJICHO, 4TO HX pH BBIXOIHMT 3a
npenenasl guanasona 7,0-8,5, 3kCriepUMEeHT paciidpAIOT U OTPENeISIOT TOKCHYHOCTh HCCIIEOYEMBIX
nmpo6 nocie HeUTpaTu3anuy U 6€3 HelTpaIH3aluHn.

B npoTtokosie OHOTECTHPOBAHUA YKA3bIBAIOT TOKCHYHOCTH IPOO Mocie HewTpaim3auuu U Oe3
HEHTpaIH3anHi. 3aKIIOYSHUE O TOKCUYHOCTH BOJHON BBITSHKKH H3 OTX0A0B AaeTcs (H KJ1acC OracHO-
CTM OTXO0JI2 YCTaHABJIMBAECTCA) MO NMpoOe BOAHOM BBITSLKKM 0e3 HelTpanu3aimu. JlaHHbIe 0 TOKCHYHO-
CTH NpOO mocye HeATpaMM3aLMM YKa3bIBalOTCA B MPOTOKOJIE /1S NPUHATUSA PEIICHUA 0 HeoOX0auMO-
CTH HEHTpan13aluu OTXO4a MPH €ro pa3sMeIlSHUM B 0OBEKTaX OKPYXAIOLIEH Cpelbl H BO3MOXHOCTH
[ICpEeBOJja 0TX0/1a B MEHEE OIIACHBIH KJIACC IIOCTIE €ro HEUTpAIM3alHH, €CJIH JUId JAHHOTO BHA OTXO-
J1a 9TO TEXHUYECKH OCYIIECTBUMO.

[lepen GuoTecTHpOBaHWEM TeMIleparypy npoOsl moBogat no (+19—+24) °C. buorectupyemas
npoda BOAHOH BBITAKKH M3 OCAJKOB H OTXOXOB J0/KHA HMETh KOHUCHTPALMIO PACTBOPEHHOIO KH-
CJIOPOJIa He HIDKE 6 MI/IM’, B TIPOTHBHOM CiTydae Mpoby aspupyioT. J[aHHBIe PETHCTPHPYIOT B XKYp-
Hane. [IpuroTosneHue pa3BeAeHUH BOJHONM BBITSHKKH U1 OHOTECTHPOBAHHA ITPOBOAAT NO 1. 7.5.1.3.

Eciy ocanky cTOYHBIX BOJ WIH OTXOMBI OBUIHN pa3feneHbl Ha )KHUIKYIO H TBEPAYIO (Ppakuui, TO
pe3ybTaThl HCCIIEHOBAHMA XHAKOH (pakiyMyU M SKCTPAKTa BHIUEIAYMBAHUS W3 TREPAOH (Ppakivu
YKa3bIBalOT B OT4YETE OTHAEIbHO. ECnu ogHa M3 3THX yacTed ObUla NMPU3HAHA YKOTOKCHYHOH, 3KOTOK-
CUYHBIM IIPU3HAIOT BECH OTXOL.

IIpy BBIABJIEHMM PA3HOW TOKCHYHOCTH B TpobaX MHAKMX U TBEPHABIX OCAJIKOB, OTOOpaHHEIX C
ORHOHM HJIOBOH MIOMaAKM, DEHICHHE HPHHMMAeTCi 1o npode, BLI3LIBarOliel IPOsBIEHHE MaKCH-

MaJIBHON TOKCHYHOCTH

7.5.4 Ilposeaenne Tecra Ha GHOXHMHYECKYIO Pa3jiaraeMoCcThb 0CaAKOB CTOYHLIX BOJ, 0TX0/10B
1 pelieHys BONpoca O BO3MOXKHOCTH OTHECEHH YCTaHOBJICHHOrO Kiiacca OnacHOCTH OCaJlka

WX OTXOA2 K MEHee OMacHOMY — BOJHYIO BBITSDKKY OCajika MJIM OTXOJa HCCJICHYIOT Ha YCTOWYH-
BOCTH K OMOXUMHYECKOi aerpananuy. Tect HA yCTOMYMBOCTE K OHOXMMHYECKOH Jerpagalyy poBo-
IST B @3pOOHBIX YC/IOBHSX B KOHTAKTE BBITAKKHA M3 OCajKa WIM OTX0Ja C aKTHBHBIM HJIOM B TEYCHHE

28 nueil.
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Jlo Havasia UCNLITAHHH B BBITSDKKE M3 ocajaka Wi orxojaa usMepsioT XIIK B HarypalbHOU H
GunsTpoBanHo# npobax u bIIKs.

Tect npoBoaaT B 4-5-TUTPOBOM COCYJIe C KPBIIIKOH, B KOTOPOH MMEETCS OTBEPCTHE I UUIaH-
ra nojayy BO3Ayxa. B cocyn HanuBaroT 2,5 oM’ BOHOM BEITSXKKH. EC/IM B McClIeyeMOit BRITSIKKE H3
0CagKOB CTOYHBIX BOA, oTX0A0B coaepxanue BIIKs cocrarnaser meHee 40 MI‘/II;M3, TO B pacTBOP HO-
GaBIIIOT OMHOKPATHO TIIOKO3Y B KonmdecTse (5—40) Mr/aM° 11 ofecredeHus akTHBHOTO MNa MHTa-

TeJIbHBIMH BEIIECTBAMHU.
AKTHBHBIA W OTOHPAIOT HAa COOPYKCHHUAX OHOJIOTHYECKOH OYHCTKM C a3pOTeHKaMH B 00ObeMe

(100-300) cM’. B naGopaTopHy ero OTCTAaHBAIOT HE MeHee ABYX YacoB (MM LEHTPHDYTHPYIOT), IO-
CJI€ Y€ro HaAWIOBYIO XKUKOCTE CIIMBAIOT IIPH MOMOIIH cU(dOoHa.

B cocyan, B KOTOpOM ITPOBOJAST TECT Ha OHOXHMMHYECKYIO Pa3jiaracéMocTh, N00aB/IAIOT CryLIeH-
HBI# aKTHRHBLH Wi B pacyete 1,0 /M’ o CYXOMY BeECy.

Cocyl ¢ NpHrOTOBJICHHOM CMECBIO WIa U HCCIACAYEMOH BOJHOM BBITSIKKOM MHKYOMPYIOT B
TEMHOTE WJIH IIpU c1aboM QHEBHOM cBeTe npu teMmeparype (22 + 3) °C. CMecs aspUpyOT € IIOMO-
B0 aKBaPUYMHOIO a3paTopa Tak, YTo0bl mepeMenIinBaHie ObLUIO YAOBAETBOPUTEIBHBIM, HO HE H3-
OBITOYHBIM (B3BELICHHBIC YAaCTHULIEI HE aJICOPOUPYIOTCA Ha JHE M CTEHKax COCya, >KMAKOCTh HE BbI-

IUTECKUBACTCS ).
Hepes 28 cyToK HHKYOaUMH CMECh BONHOM BHITS)KKH C WJIOM OTCTAUBAIOT B TEUCHHE 2-X YaCOB,

CIIMBAIOT CU(OHOM U B HaAWIOBOM Boae omnpeaensercd XIIK B HaTypalbHON U QUILTPOBAHHOH TIPO-

be.
JKCTIEpUMEHT Ha OMOpa3naraéMocTh 0TX0/1a MOXeT OBITh 3aBeplieH B 000 IeHb 10 28 cy-

TOK, €CJIX IIPH 3TOM BBINOJIHACTCS YCioBUE cHkeHUd XIIK B HaTypasibHOM U QUIBTpOBaHHOM 1pode
Ha 60 i1 70 % COOTBETCTBEHHO.

Omxo0 npuzHaiom OUOXUMUYECKU DA3iazaembiM, eclu No ucmeveHuu 28 OHel unu paHvuie
XITIK 6 namypanvrou npobe crudcaemcs ne menee, yem Ha 60 %, XIIK e ¢unvmpoeannot npobe
cHuxcaemcs He meree, uem Ha 70 % (EBponeiickoe coryameHue..., 1998). Ilpu BeimosHeHnHn JaHHO-
r'o YCIIOBHS KJIACC OITAaCHOCTH OTXO0/1a IOBHIIASTCA Ha SANMHMILY (HaripuMmep, ¢ 3 Ha 4 xiacc).

Bcio rpsa3Hyio nocyay nociie npoBeAeHMs TeCTa MOABEPraloT CTEPUIN3ALIMH KHIIAYECHHEM B Te-

YeHHe 1 gaca WM aBTOKJIaBUPOBAHUIO

8 [IPOLIEXYPA BHOTECTHPOBAHUS

8.1 Ixcnepumenmst no ycCmarno81eHu0 ocmpo20 MoOKCUYECK020 OeliCmeun

8.1.1 Ans onpeaeneHuss OCTPOro TOKCHYECKOTO JECHCTBUA NPOBOAAT OMOTECTHPOBAHUE UCXO-
HOH HCCJIEAYEMOH BOABI HJIH BOOHOH BBITSKKH K3 IO4YB, OCAJKOB CTOYHEIX BOJ, OTXOA0B H HECKOJIb-
KMX HX pa3OaBiieHHH, IPUrOTOBICHHBIX 110 1. 7.5.1.3.

OnpeaeneHle TOKCHYHOCTH KasKaoH Iipodsl Oe3 pasbasnenua M Kaxaoro pasbapiieHUS MPOBO-
JAT B HECATH CTaKaHaX B Z2-X MOBTOPHOCTAX M CONMPOBOXAAIOT OXHOU I BCeX pa3daBiICHUH cepue
koHTposia B 10 crakaHax. B Tex ciay4vasx, Korga HeoOX0aMMO COKPATUTh KOJIHYECTBO HMCTIOJIB3YEMEBIX
payKoB, JOITYCKAETCH HMCIIOJIB30BaTh 2 MOBTOpPHOCTH (0 10 cTakaHOB) TOJNBKO IS OQHOI'O MAaKCH-
MaJIbHOT'O pa3BeJCHHsA, H O IOIYYCHHBIM pe3yjibTaTaM OHMOTECTHpOBaHMA JaHHOro odpasua npoBo-
JAT KOHTPOJIb MPUEMJIEMOCTH PE3YJIbTaTOB U3MEPEHHH UI1 BceX pa30aBiieHHH MCClIeAyeMbIX oOpas-
1IOB BOR (BOOHBIX BBITSDKEK). J[ig BceX OCTanbHBIX pa3daBiieHHH HCTHONb3yIOT 1 moBropHocTh B 10

CTaKaHax.
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buorecTupoBanue npoBoAsT ¢ cobmoaeHueM TpeOOBaHUI K TEMIIEPATypE, MPOAOILKUTEIHHO-
CTH (OTONEPHOAA ¥ KaYeCTBY KyJIbTHBALIMOHHOM BoAs! ro . 7.2; 7.3.2.

BuoTecTHPOBaHHE MPOBOJAT B XMMHYECKHX CTaKaHAaX BMECTHMOCTHIO 30 ¢M’, KOTOpHIE 3aroi-
HAIOT 15 oM’ HCClIeyeMoit BOMIbI, B HHX MOMELAIOT 0 OHOM HepuonadhHuu He Oosee 24-4acoBOro
BO3pacTa (pasHHUa MEXKIy BO3pacToOM pavKkOB HE AOJDKHA COCTABIATH Oojiee 8 4acoB, 4TO onpejieis-
eTCA 110 pasMepy padykoB W oOecnedMBaercs CHHXPOHM3MPOBAHHBIM KyJAbTHMBHpOBaHHEM). IlepHo-
NapHUM OTNABIMBAIOT M3 XHMHYECKHX CTaKaHOB, B KOTOPBIX BBIPAIIHBAIOT CHHXPOHHU3HPOBAHHYIO
KYJIBTYPY, NHTNIETKOM BMECTHMOCTBIO 2 CM° (C OTITHICHHBIM H OIUIABICHHBIM KOHLIOM) C PE3HHOBOM
rpyies. IloMemaroT HX Mo OJHON Ha CaqoK, Yepe3 KOTOPBIA BOJA CIAMBACTCA B OTHACIbHBIM XMMHYE-
CKHH CTakaH, I0cjie 4Yero LeprHoaadHUA CauKOM BHOCAT B CTaKaHBI C HccemyeMoit Boaoi. ITocagky
PavYKkoB HAYMHAIOT C KOHTPOJBLHON cepuH. B uccieayemeie pacTBopsl HepuoaahHui nmoMeuaroT, Ha-
yyHas ¢ OoNbIIMX pa3zOaBieHUN (MEHBIUMX KOHLICHTPALMid 3arpA3HAIOMIMX BEIUECTB) K MEHBIUUM
paz0asineHuaM. [locne kaxaol nocagkd B HCCAEAYEMbIE PACTBOPEI CAYOK TIIATE/JHHO MPOMBIBAIOT B
cocyzie 00beMOM 2 AM° ¢ KYJIbTHBALIHOHHOM BOZOM. Jis paboThI C CepUEH KOHTPOJIS AOJIKEH OBITH
OTAEJIbHBIA CAYOK.

IleppogagHuu MOryT NmocTpazaTh OT HAJIMYMA HAa NMOBEPXHOCTH PacTBOpa MAC/AAHBIX Kallelb
WIH IUVIEHOK, K KOTOPBIM OHM MPHIKIIAIOT, TPABMHUPYIOTCA B MOTYT NNOrdOHYTh. B Tex cnydasx, koraa
Henb3s u3bexars 00pa3oBaHuA TaKMX NATEH WIM IUIEHOK, HeOOX0AUMO CEeTKOH U3 MEJILHHYHOIO rasa
CO3JaTh Hperpagy mid J0CTyIAa pa4ykoB K NNOBEPXHOCTH UCCIIEYEMBIX pacTBOPOB.

B skcriepuMeHTax 1o OrnpeleieHUuI0 OCTPOH TOKCHYHOCTU LEPUOJA(HHIA KOPMAT Ilepes Hada-
JIOM JKCIIEpUMEHNTA, a B MOC/ASAYIOIUE CYTKH €XXEeHEBHO 1o 1. 7.4.4.

B skcniepuMeHTax no OrpeaeaeHur0 OCTPOM TOKCHYHOCTH PaCTBOPHI HE MEHSIOT.

Y4er cMEPTHOCTH LieprogadHUM B ONBITE U KOHTPONE NPOBOJAT 4epe3 KaXKIbIH 4ac A0 KOHUA
[ePBOro AHA OIBITA, 4 3aTEM 2 pa3a B CYTKH €KEeJHEBHO A0 UCTeYeHUS 48 4acoB.

HenonsrxHbIX 0C00€H CUMTAIOT MOrHOIIMMH, €C/IM OHH HE HAYHHAKOT JBUTATHCH B TCHCHHE
15 cexyHa nociae JIerkoro rnoKa4yuBaHUs CTakaHa.

PesynpTaTel HabmoeHni 3aHocAT B paboumnii xKypHan (cMm. Ilpunoxenue b).

Ecnu rubens ueprHogadHuii B KoHTpoe npesbinact 10 %, pe3yabTarsl ONbITa HE YYUTBHIBAIOT,

H OH AOJLKEH OBITh MOBTOPEH.

8.1.2 Tlocne Toro, Kak pe3yjapTaThl 3KCIEPUMEHTA YUYTECHBI, BCE HEPHOAADHUM U3 CTAKAHOB BhI-
OpachIBalOT, KAXKIYIO ceprto pazbasnenuii u3 10 ¢TakaHOB B 2-X IIOBTOPHOCTAX CJIMBAIOT B XHUMHYE-~
ckuit cTakaH BMecTHMocTsIo 400 cM’, M TpoBOaAT M3Mepenus pH, TeMneparypsl, cofepxanus pac-
TBOPEHHOI'0 KUCJIOpOoJAa ¢ MOMONbI0 OKcuMeTpa. CoaepkaHHe pacTBOPESHHOrO KUCIOpOJa B KOHIIE
IKCIICPUMEHTA JOJDKHO OBITh HE HIDKe 4 MI/IM”, pH B guanazone 7,0-8,5. Bce OTKIOHEHHUA OT yCTa-
HOBJIEHHBIX HOPM, @ TAK)XX€ AAHHBbIC MO KaXKAOH cepuu pa30aBieHUH, UCXOAHOM BOILI H KOHTPOJIO
TaK)XKe 3aHOCAT B pabovHid )KypHaN U [IPOTOKOJI Pe3yJIbTATOB SKCIIEPUMEHTA.

8.2 Ikcnepumernmel no ycmano@neHUI0 XPOHUHECKO20 MOKCUYECKO20 0elUCmeun

Il onpeneneHus1 XpOHMYECKOTO0 TOKCHYECKOTO JSHCTBUS MPOAOIDKAIOT OCTPBIM IKCHICPHMEHT
C MCMOJIb30BAaHHEM KOHTPOJIA H CepuM pa30aBiicHHH, B KOTOPBIX OCTPOE TOKCHYECKOE HEHCTBHE HE
IPOSABHJIOCH WIH FOTOBAT HOBYIO CEPHIO pa3baBiieHHi ¢ y94ETOM pe3ylbTaTOB OCTPHIX OIBITOB. 3a HC-
XOQHYIO BOAY HpHHHMAIOT pa3OaBieHHe HCCIEYEMBIX BO, BOOAHBIX BEITSXKEK H3 0C3JKOB, OTXOAOB,
OYB, HE BBI3BaBUIEE OCTPOr0 TOKCUYECKOr'O ASHCTBHA.
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OnpencneHHe TOKCHYHOCTH Kaxnoi npoObl ¥ Kaxjaoro pasOasiieHus rposoast B 10 mapan-
NENBHBIX CEPHAX B 2-X MOBTOPHOCTAX H COMPOBOXKAAIOT ONHOM A BCeX pa30aBieHHH CepHeid KOH-
TpoJis B 10 crakanax.

IIpoueaypy npHUroTroBjeHUs pacTBOPOB M NOCaJKH PAYKOB B SKCIEPHMEHTAILHBIE CTaKaHkbI II0
OTNPEACNECHUIO XPOHUUECKOTO TOKCHYECKOr0 AEUCTBUA Npou3BoaaT no 1. 8.1.1.

buorecTHpoBaHHMEe MO OMpeAe/ICHHIO XPOHUYECKOr0 TOKCHYECKOro ACHMCTBHUSA IMPOBOAAT C CO-
6moneHreM TpeOOBaHUI K TeMIeparype, NPOJO/KHTEIILHOCTH QOTONEPHOAa U KAa4eCTBY KYJIbTHBA-
IIMOHHOK BOAMI 110 1. 7.2, 7.3.2. IIpyn HeCOOMOACHUH 3THX YCJIIOBHH MPOAOJKHTENBHOCTh XPOHUYE-
CKOro SKCIIEPUMEHTa MOXET YBEJIMYUTHCHA WM €ro pe3yssTarhl OyayT COMHHUTEIBHLI. BEIHYKAeHHOE
HapymeHue TpeOYEeMBIX YCIOBHI OTMEYAIOT B XKyPHAJIE M IIPOTOKOJIE.

B 3kcnepHMEHTax 110 ONpeAe/ICHUI0 XPOHHYECKOI0 TOKCHYECKOTO JACUCTBHUSA KOPMAT LIEpHO-
AaHUHA NIepe]] HaYaJIOM DKCNIEPHMMEHTAa M B TOC/ICAYIOIME IHH OHMH pa3 B CYTKH IO 11. 7.4.4,

CMeHy pacTBOPOB Ha HOBBIE OCYLIECTBIIAKOT 4YEpe3 KaKIble ABOE CYTOK Ha TPEThbU U3 CBEKE-
0TOOpaHHEIX NMPOO WY U3 Mpod, XpaHAILIUXCA B XOJOAWILHHKE MpH Temreparype ot +2 °C go +4 °C.

Jina cMeHBI pacTBOpOB ro1ToBaT 10 napajieNbHbIX pAgOB HCTIBITYEMBIX pa3OaBineHui B 2-X MO-
BTOPHOCTAX (M KOHTPOIb 10 crakaH4yMKOB), aHAJOrMYHBIX HCXOAHBIM, KyJa M3 CTApbIX pacTBOPOB
BBDKMBHIMX LepUoaadHMHA NEPEeHOCAT MNPH ITOMOINU Cayka, HA KOTOPbIM OHU IOMELIAIOTCS NUNETKOH
061eMOM 2 CM’, B CBEKETPHIOTOBICHHBIE PacTBOPhl. CTapble pacTBOPH! NPOGMMILTPOBEIBAIOT Yepes
CHTO U3 MEJIbHUYHOI'O ra3a ¥ Ha HEM ITPOM3BOOAT IOJICYETHI POJMBINEHCS MOJIOIH, a B paCTBOpPax —
H3MEPEHUS PUBHKO-XUMHYECKHX napaMeTpoB 110 1. 8.1.2. CoxepkaHue pacTBOPEHHOr0 KHCJIOpOAa B
KOHIIE XpOHUYECKOT0O IKCIICPUMEHTA JO/DKHO OBITE HE HHXe 4 MF/JIM3, pH B auana3zone 7,0-8,5. Bee
OTKJIOHEHHS OT YCTAHOBJICHHBIX HOPM 3aHOCAT B pabouuii XypHaJI 4 MPOTOKOJ PE3yJIbTATOB IKCIIC-
PHUMEHTA.

Yyer CMEPTHOCTA U POJUBUICHCHS MOJIOJH B ONBITE M KOHTPOJIE NPOBOIAT OAUH pa3 B CYTKHU
€XKEAHECBHO 0 KOHIUA XPOHUYECKOro onbiTa. Monoab MOACYMTHIBAIOT U YAAIAIOT ITUIETKOH, NPOITyC-
Kaq UCCIIeQyEMBIX paCTBOP Yepe3 CUTO HAA TEM CTAKaHOM, B KOTOPOM NPOU3BOAAT IOACUET.

XPOHHUYECKHH OIBIT CYHTAIOT 3aKOHYEHHBIM, €ClId B KOHTpoje BbDKWIO 80 % HCnbITyeMBIX
uepuogadHuii, a 60 % u Oonee U3 HUX JaNK TPM MOKOJIEHMS MOJIOAU (TIEPBLIA IIOMET NPH YIOBJIE-
TBOPHUTEJIbHBIX YCJIOBHUSIX HA 3—4 [eHb M KOXKIAbIN cienyoniyii yepes 3648 4acos; npu coONoacHUH
YOBJICTBOPHUTEIBHBIX YCIIOBHHM OOBIYHO MPOHUCXOAUT TPH MomeTta 3a 7—10 CyTok skCrnepHMEHTa; B
3UMHMH [IEpHOA TPETUH NMOMET, KaK NMPaBHAO, IMPOUCXoauT HA 10-e cyTkH). CUHTAIOT NOruOmMx 1e-
puonapHUi M MpEeKpalaloT IKCIIEPUMEHT B CTaKaHaXx ¢ norubimei camkoil. Poausuryiocs Monoab
NOACYMTHIBAIOT (IIPU ITOMOIIY JIYTTHI WJIH CTEPEOCKONHYECKOIr0 MHKPOCKONA) U BHIOPaCHIBAIOT.

Pe3ynpTaTel 3KCIEPUMEHTOB 3aHOCAT B pabouui KypHai. PopMa perucTpanuu npeacTapicHa
B [Tpunoxennsx I', J1.

9 ObPABOTKA, OIIEHKA 1 O©®OPMJUIEHHE PE3YJbLTATOB

9.1 Ocmpuie moxcuxonozuyeckue IKCnepumMenmsl

9.1.1 Ilpu onpeaeneHrH ocTpON TOKCHYHOCTH KOHIICHTPALMN OTACIBHbBIX BELUECTB, NUTHEBLIX,
CTOYHBIX, MOBEPXHOCTHBIX, I'PYHTOBBIX BOM, a TAKXKE BOJHBIX BBITAKEK M3 ITOYB, OCaJKOB CTOYHBIX
BOJi, OTXOHOB M UX pa30aBiieHHH yCTaHaBIMBAIOT:
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— OCTPYHO TOKCHYHOCTH HJIM CPEOHIOK JICTAJIBHYI) KOHICHTPALMIO OTHCJLHBIX BENIECTB
(JIKs0.48), KpaTHOCTH pa30aBiCHHUsA BOX, BOIOHBIX BBHITSDKEK, BBI3BIBaIOIyIO rubens 50 % TecT-
00BeKTOB 32 48-yacoByro 3Kcno3uLUIO (JIKPsg43);

— Oe3BpeAHyr0 KOHUEHTpanuw oTaensHbIX BeiecTB (BKjo.4s), KpaTHOCTE pa30aBneHUs BOJ,
BOAHBIX BEITSDKEK, BBI3BIBAIOIIYIO rHOeb He 60siee 10 % TecT-001eKTOB 32 48-4aCOBYIO 3KCIIO3HULHIO
(BKP o.43).

9.1.2 Jlns onpenesieHUs OCTPoi TOKCHYHOCTH MCCIIEAYEMBIX OTENbHBIX BEHIECTB, BOJA, BOJHOH
BBITS)KKHA PacCYUTHIBAIOT NPOLCHT MOruOmuX B TeCTHpYeMoil Boae uepuogadHuii (4, %) no cpasHe-
HHIO C KOHTpoJieM 1o popMmyJie (6)

=-Xﬂ"3"'f-.100%, (6)
X

K

A

rjae Xy — KONMMYECTBO BHDKMBLUIMX HepuoaadHuil B KOHTpoJe; X; — KOAMYECTBO BBIKHBIIKX L[€PHO-
JadQHUH B TECTUPYEMOH BOJE.

Ilpn 4 < 10 % TecTUpyeMas KOHLEHTpALMA OTACIIBHOrO BEMIECTBA, BOAA WM BOJAHAS BBITAXKKA
HE OKa3bIBaeT OCTPOr0 TOKCHUYECKOro AcHCTBHA (Oe3BpelHas KOHUEHTpalMsA, KpaTHOCTb pa3basiie-

Hus). [Ipu 4 = 50 % tecTupyeMas KOHIIEHTpaUusA OTACILHOIO BEIECTBa, BOJIa, BOJAHAA BBHITAKKA OKa-

3BIBAET OCTPOE TOKCHYECKOE AeHUCTBHE (CpeAHAS IE€TAIbHAY KOHUEHTPAaLya, KPaTHOCTh pa30aB/ICHNA).
9.1.3 Eciiv 3KCIIEpUMEHTAJIBHO HE YAAJIOCh MOJYYHUTh TOYHOIO 3HAYECHHUS KOHUEHTPALUMU OT-

ACNBHOrO BEUIECTBA, KPaTHOCTH pa3zbasiieHus, BhI3biBaromieii 50 %-Hyto rubens uepuonaduuii 3a 48

4acOB HKCIIO3HLMHU, TO AJIA MOYyYEeHUS ToYHOro 3HaueHusa JIKsq.4g, JIKPso43 0€3 BHIMOMHECHUA OMOJI-

HUTE/ILHBIX KCIIEPUMEHTOB, UCHONB3YIOT rpaduueCKui WM HerpagHueCKUii METO OIIPEACIICHHS.
9.1.3.1 I'padhuueckui memoo onpedenenus JIKsy.43, JIKPs5o.43

Y100l NONYYUTH Ha IpaduKe JIMHEHHYIO 3aBUCHMOCTD, HCIONB3YIOT NpoduT-aHanus. Pe3yis-
TaThl IKCOEPHMEHTOB N0 YCTAHOBJIEHHIO OCTPOro TOKCHYECKOro ACHCTBUA K3 padodero KypHaia (CM.
[Ipmnoxenue b) 3anocar B Tabnuuy 3. 3HayeHHA NPOOUTOB, COOTBETCTBYIOIIHUE YCTAHOBICHHOMY
npoueHTy rudenu nepuogapHuid, HaxoasT no tabnuue 4. B Tabnuiry 3 BHOCAT 3Ha4Y€HUSA MPOOUTOB
JJ11 SKCIICPHMEHTAIbHO YCTAHOBJICHHOTO NpoleHTa rubenu uepuogaduuil (CM. Tabinuiy 4) u 3Haye-
HUS JICCATHYHBIX JIOTAPU(PMOB IJIA MCCACTOBAHHBIX KOHUEHTPALMH CTOYHBIX BOJI, BOMHBIX BBHITHKEK
M3 TI0YB, 0CAJKOB CTOYHBIX BOJ, OTXOMOB.

I[To 3HayeHusM nNpoOUToB (CM. TabnUIy 4) H JECATHYHBIX JIOTAPU(PMOB OT IKCIIEPUMEHTAJIBHO
MoJyqdeHHbIX AaHHbIX (Tabnuma 3) crposar rpadux (pucyHok 1). IlIo ocu abcumcce OTKIaabIBarOTCA
3HAYCHHS JIOrapu(MOB MPOLEHTHHIX KOHIEHTPALUA MCCIeAYEMBIX BOA, BOJHBIX BBITSKCK H3 IOYB,
OCa/IKOB CTOYHBIX BOJ, OTXOJIOB, 10 OCH OPAMHAT — IPOOHUTHI OT 3HAYEHHUH MPOLIEHTa THOCIH Le-
proAadHUH. DKCHCPUMEHTAILHO MOJYYESHHBIE 3HAYCHUS BHOCAT B CUCTEMY KOOPAHHAT, H Yepe3 TOU-
KU ITIPOBOJAT IMPAMYIO.

Ha rpaguke napamiessHO ocd gorapudmoB KoHUeHTpami (1gC) npoBoOAAT NPIMYIO U3 TOUKH,
COOTBETCTBYIOIEH NMPOOHTHOMY 3HaueHHIO 5, uto cooTBeTcTBYeT 50 %-HOU rubenu uepuonadHui
(cM. Tabamny 4). U3 Touku mepecedyeHus npaMor ¢ rpadMKOM 3aBUCHUMOCTH NMPOOHTHOrO 3HAYCHUS
HHrHOMpPOBaHHUS TeCT-MapaMeTpa OT Jiorapu¢gMa KOHIEHTpaUUH OMYyCKAaIT NEPNEHIHKYJAP Ha OCh
norapupmMa KOHLEHTpaldid M MOJy4alOT 3HauYeHHe Jiorapupma KOHLECHTpaUMH HCCICTYEeMbIX BOZ,
BOAHBIX BBITKEK, cooTBeTcTBYIOmEH JIKPso45. Jlasiee norapudmM KOHLIEHTpaUUH NEPEBOIAT B IIPO-

HECHTHYIO KOHICHTPAUNIO.
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Tabnuua 3 — Dopma 3anucH pe3yiIbTaTOB ONPEACIIEHHUS OCTPO TOKCHIHOCTH CTOYHOMR BOADI

KoHueHnrpauus crou- | Jecatuyusiit sorapugpm
. HpixX Bojg (C), %, koHLeHTpauuu (1gC)

KomdecTBo nmorubmux 3HaueHusn npoburos mis %

ueproaaguui, % rubenu
0 -
0 —
10 3,72
40 4,75
80 5,84
100 7,33

IIpamedanue: o6padotka pesyneraroB KTA mo n 9 npomnssoaurca s cepun u3 10 crakaHos B 1 nosropHOCTH (114 CO-
kpameuus o0bema Tabnuiy), ecny B sxcnepuMenTax Opiio 2 MOBTIOPHOCTH, OXHA M3 HHAX (IPOM3IBOIBHO BHIOPAHHAN) B JaH-

HBIX TIpUMEpPax He HCTIONB3YeTC o

Taobnuuya 4 — 3dauyeHus MpoOUTOB I SKCNEPUMEHTAIBHO yCTaHAaBIMBaceMoOH rubenn nagpHui
oT O 10 99 %

T'nbens, % | 0 1 2 3 4 1 9 6 | 7’ 2
0 — 2,67 2,95 3,12 3,25 3,35 3.45 3,52 3,59 3,66
| 10 3,72 3,77 3,82 3,83 3,92 3,96 4,01 4,05 4,08 4,12
20 4,16 4,19 423 4,26 4,29 4,33 4,36 4,39 4,42 4,45
30 4,48 4,50 4,53 4,56 4,59 4,61 4.64 4,67 4,69 4,72
40 4,75 4,77 4,80 4,82 4,85 4,87 4,90 4,92 495 | 4,97
50 5,00 5,03 5,05 5,08 5,10 5,13 5,15 5,18 5,20 5,23
60 5,25 5,28 5,31 5,33 5,36 5,39 5.4 5,44 5,47 | 3,50 |
70 5,52 5,55 5,58 5,61 5,64 5,67 5,71 5,74 5,77 5,81
80 5,84 5,88 5,92 5,95 5,99 6,04 6,08 6,13 6,18 6,23
[ 90 6,28 6,34 6,41 6,48 6,55 6,64 6,75 6,88 7,05 7,33
o 3
::
N
5 o2 Sttt .
o ¢ i y =3,9601x - 0,7223
] 3 1
S E
1 '
0 !
09 t 11 12 13 14 15 16 17 18 19 2 21 22
legC

Pucynok 1 — JIuHeltHadg 3aBUCHMOCTE NPOOHUTHOrO 3Ha4YeHus rubenn nepuoaadHuii ot Jorapudpma KOHUEH-
TpauMi ucciexyeMbIX BOA

JIns HaXO0XIACHMS TOYHBIX 3HAYCHHIM BEJIMYHH JIOTapU(pMOB KOHLICHTPALIMHA, COOTBETCTBYIOIIHUX

50 %-HoMy HHrHOMpPOBaHHIO TecT-TTapameTpa, rpaduk ctpost B nporpaMme Excel (maker Microsoft
Office), yka3piBasi B OILMH «THII AHArpaMMbD) NapaMeTpP «TOYCYHAA». Y PABHEHHE HPAMOM, OIHCHI-

BalOINEe B3aHMMOCBA3b MEXAY 3THMH BEJIMYMHAMH, INOJIY4alOT clexnyromuMm obpa3zom: B napamerpe
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«AHarpaMMa» yKasplBaeTCA KOMaHAa «100aBHTH JIMHUIO TPEeHJa». B ONUMH ITHHHS TPEHIA», «THID»
YKa3bIBaeTCA WIMHEHHAs», B ONIHH «JIHHHUA TPEHIAA», «IIApAMETPHI» MTOMEYaeTCs raJlIoyKoM OKOIIKO
«YPaBHEHHE Ha JUarpaMme.

M3 nmosty4eHHOro ypaBHEHUA JTHHMH TPEHA [TOAYYalOT 3HAYeHHS BeJIUYHMH X = 1gC, cOOTBETCT-
BYIOIIHE BEJIHYUHAM Y (3HAYSCHUSAM MPOOUTOB).

[IpoburtHoe 3HaueHue 5,0 cooTBeTCTBYET JIorapuMy KOHLIEHTPALMH HcClienyeMoit Boabl 1,44,
BbI3bIBaroIer rubens 50 % rect-nmapamerpa 3a 48 dacoe skcno3uuyH. JlorapuM nPOLIEHTHOH KOH-
HCHTPaUMH MNEPEeBOAAT B NMPOUEHTHYIO KOHueHTpauuio: 128Cs0.45=1,44 cOOTBETCTBYET MPOUEHTHOI
KOHUEHTpauuH 27,54 %.

Takum obpasom, ycTaHaBIMBAIOT, YTO 27,54 %-Has KOHLEHTpAIUA HCCIENYEMOM CTOYHOM BO-
mbl BeI3BIBAET X0 %-Hyio rubens TecT-00bpekToB 3a 48 yacos, JIKPsp.45=3,63 (kpaTHOCTSL pazbaBineHuUs
B 3,63 pasa).

9.1.3.2 Hezpapuueckuii memoo onpedenenus JIKso.43, JIKPso.45. JleCATUYHBIN orapudmM KOH-
HEeHTpaUHuH HecienyeMbiX cTOUYHBIX BOA (1gC) 06o3Haunm x, a yucneHHple 3Ha4eHUS MPOOHTOB rHbe-
M 1epuoJaPHUil — y. YUYUTBIBAIOT TONBKO T 3HauYeHus IgC, mpH KOTOphIX HabogaeTcs cMepr-
HOCTb. B pesyJibTare HCIBITAHUHK NOJTYYSHO 71 Map 4HCe:

(xlyl)a(xzayz)'"(xnyn )5 (7)
10 KOTOPBIM ONPEAC/IAIOT JIMHEHHAR 3aBUCHMOCTD:
y=kx+b. (8)

YucnenHnie 3Ha4eHUA KOOI PUUHMEHTOB Kk ¥ b BHIYMCIFIOT IO GopMynaMm:

ny, D

S 9)

MZJEI —-(ij)

1=l =1

g Z DY D

:-—1 _ :-1 1=l _ (10)

DI

1=] 1=]

Jina BoluMceHus K v b ucnonp3yeTcs pacueTHad tabnuua 5. B nepBom cronbue Tabnunsl no-
MELAIOT OTOOpaHHbIE 3HaYeHUS X, (IeCATUYHBIA JTorapudm KoHueHTpaiuu 1gC), B TpeTheM — COOT-
BETCTBYIOIME UM 3HAYECHHA NPOOHTOB y,, YeTBEPTHIH H NATHIHA cTOI01BI PACCYHTHIBAIOT:

TaObnuua 5 — Pacuernas Tabnuiia

BenuuyHa TecT-
napamerpa, %
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BrraucisioT uCKOMeIe mapaMeTpsl £ U b, no dopmysam (9), (10) npu n = 4:
4.35,304-6,194.21,64 —3.966.
410,044 — (6,194)*
_10,044-21,64 - 6,194 - 35,304
C 4.10,044 - (6,194)?
HckoMmoe ypaBHeHue perpeccuu no gopmyne (8): y =3,966 x —0,730.
OnpeneasioT 3Ha4eHME X, cOOTBETCTBYI01IEe 50 %-Holt rnbenu nepuonaduui (y = 5), no dop-
myne (11)

k =

b = —0,730.

=222 (11)

X = w =1,44 .
3,966

[losrydenupid jjorapuM ITPOLICHTHOH KOHIEHTPAllHd MCCJICAYEeMOH BOJBI NEPEBOISAT B IPO-
LHeHTHY0 KOoHUeHTpauuio 1gCs=1,44, 4TO0 COOTBETCTBYET INPOLICHTHOM KOHUEHTpauuu 27,54 %,
JIKPs045=3,63 (kpaTHOCTh pa3baBieHud B 3,63 pasa).

Bce nosiydyeHHbIE 3HAYCHUS, pacueThl U rpauK 10 pe3yjibTaTaM OCTPOIo 3KCIICPUMEHTA BHO-

csT B paboumii xXypHail.

9.2 Xpornuueckue moKCUKon0z2u4ecKue IKCnepUmMeHmol

IIpoROHKUTENBPHOCTD XPOHHYECKOr0 TOKCHUKOJIOTHYECKOr0 SKCIEPUMEHTA C HCHONb30BaHUEM
nepruoadbuui — 7 ¥ 6onee cyTok (0 NOABIACHHS TPEThEro NOMETa MOJIOAW B KOHTPOJIE). X poHHYe-
CKYK0 TOKCUYHOCTH YCTaHABJIMBAIOT 110 ABYM napametpaM: rubenu 20 % u Oosiee UCCiIeyeMBIX TECT-
Oprasu3MoB M (MJIM) IO JOCTOBEPHOMY OTKJIOHEHHIO B [UIOJOBUTOCTH HCCJIEAYEMBIX TECT-
OPraHU3MOB IO CPaBHEHHUIO C KOHTpOJIEM. Pe3ysibTaThl XpPOHHYECKOrO OMBITA 3aHOCATCSA B TaOJIMIIbI

I.1, 4.1 (popma xoTopeIx npeacrapiena B [Ipunoxenusax I, J1).

/14 OLEHKH pe3ysIbTaTOB UCIIOJIB3YIOTCS CIISAYIOWINE 3HAUCHHUSL.

9.2.1 Ilpu onpeeieHH TOKCHYHOCTH OTAC/IBHLIX BEIECTB:

— YCTaHaBJIMBAIOT KOKLEHTPALHIO BEILIECTBA, BBI3bIBAIOIYI0 XPOHHYECKYIO TOKCHYHOCTD 338 7/ H
Oonee CyTOK SKCHO3ULIMH, €Ciii rubenp nepuoaadHui coctaBHT He MeHee 20 % u (MH) B UX IUI0O-
BUTOCTH OyI€T YCTAHOBJICHO JOCTOBEPHOE OTKJIOHEHHME OT KOHTPOJIS;

— 0e3BpeAHYIO0 KOHLCHTPALMIO BEIIECTBA, HE BBI3BIBAIOIIYI0 XPOHHICCKYIO TOKCHYHOCTb 32 7 U
bonee CyTOK 3KCIO3HMLUH, €CJTH rubens nepHoaadBuii coctaBuT He dostee 20 % u (MH) B UX ILI00-
BHTOCTH He OyZIeT YCTAHOBJIEHO AOCTOBEPHOE OTKJIOHEHHE OT KOHTPOJIA.

9.2.2 IIpu onpeneneHn XpOHHYECKOHM TOKCHYHOCTH BOJ, BOJHBIX BBITSXEK, BKIIOYAIOLIAX
CMECH Pa3JIMYHBIX BEIISCTB, a TAKKE X pa3OaBieHHUIA:

— YCTAHABJIMBAIOT KPATHOCTHh pa30aBlICHUS BOJ, BOOHBIX BBITSKEK, BBIZBIBAKOLIYI0 XPOHHYE-
CKYI0O TOKCHYHOCTBb 3a 7 W Qosiee CyTOK SKCHNO3MUMH, eciiu rubenp ueproga¢Huil coctaBuT Honee
20 % u (unu) B MX WIOAOBUTOCTH OyACT YCTAHOBJICHO JOCTOBEPHOE OTKIIOHEHHE OT KOHTPOJIA:

— 0e3BpeIHYKO KpaTHOCTh pa30aBiieHHs BOJ, BOJHBIX BBITSKEK, HE BBI3BIBAIOLIYIH) XpOHHYE-
CKYIO TOKCHYHOCTh 3a 7 4 0oJiee CyTOK 3KCIO3UUMH, eCii riabend nepuoaadHUA COCTaBHT MEHEe
20 % u (Ww1H) B X IUIOAOBHTOCTH HE YCTAHOBJIEHO IOCTOBEPHOE OTKJIOHEHUE OT KOHTPOJIS.

9.2.3 JIna onpenesieHua XpOHHYECKOH TOKCHYHOCTH BOJIbI, BOAHOM BBHITSAXKKH pacCUHTHIBAIOT:
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— MpoLeHT Norudmux uepuogadHuii B TeCTHPyeMOi BoAe ISl KaXOOH CepvH pa3BeleHHI 1Mo
CPaBHCHHUIO ¢ KOHTPOJIEM;

— CpeaHee KOJIMYECTBO POAUBIIECHUCS MOJIOAH HA OAHY CaMKY JeJICHHEM O0IIEero 4ucjia MOJIOAM,
ponusLuecs 3a 7 u bosiee auen, Ha 10 (unu BepxMBIMKMX U3 10) caMOK UId KaXXJ0HW cepuH pa3Bele-
HUM;

— JOCTOBEPHOE OTKIIOHEHHE B KOJIMYECTBE POAMBLICHCA MOJIOAHM Ha OAHY CaMKy IO OTHOIIE-
HHIO K KOHTPOJTIO.

JU1a pacyera JOCTOBEPHOrO OTKJIOHEHHS B KOJIMYECTBE POJIMBIIEICS MOJIOAH Ha OZJHY CaMKYy 110
OTHOLIEHHIO K KOHTPOIIO cocTasasaioT Tabauusl El, XK1 no pesynbraram skcriepumenTa (Ilpunosxe-

Hui E, JK).

Jis cTaTUCTUUECKOH 00pabOTKH pe3ynbTaToB IMPOBOJAT PacyeThl IS KaxKIou cepuu pa3zdas-

JIEHUH H KOHTPOJIA M CONMOCTABJIAIOT MONYYSHHBIE pe3yibTaThl. I1poBOAAT KOHTPOJIE NPHEMIISMOCTH
1o nyHkry 10, 3arem onpeaenqroT:

— ONPE/IC/ICHUE CPEHEr0o apU(PMEeTHUECKOTO ( X ) MOKA3aTeNA INIONOBHTOCTH B KOHTPOJIBHOMH H
HCCIIEAYEMOH BOJE:

n

Y

¥=-= (12)

"
rJe X; — KOJAYECTBO MOJIOAH B 1-OM CTAKaHE; 1 — KOJIMYECTBO NAapajlIe/IbHBIX CEPHH (CTaKaHOB);
— OrIpeACIEHUE CTAHAAPTHOI'O OTKJIIOHEHUS (O):

> -y

o= |- . (13)
n-—1
— ONpeAc/ICHUE OUIMOKM CPEAHEr0 apU(PMETHIESCKOrO [T0Ka3aTelIs IVI0OAOBUTOCTH M:
o
m=—, (14)
Jn
— OTIpEICNICHHE TI0Ka3aTes JOCTOBEPHOCTH £, pa3HOCTH ABYX CPaBHUBAEMBbIX BEJIUYHH.
X —X
f, =~ (15)
2, 2
m: +m;
Tae X, U X, — CpeAHee apU(MEeTHYECKOE MOKa3aTeNd IUIOJIOBUTOCTH B KOHTPOJIE H HMCCIIELYEMOH
BOJE, M. W m: — KBaJpaThl OIMGOK CPeHEro apU(PMETHUECKOr0 B KOHTPOJIE M HUCCIIEyEMOH BO-
1e.

PaccydTaHHBINH ITOKa3aTeslb JOCTOBEPHOCTH CpaBHHBaeTcd ¢ kpurepueM CThBIOZEHTa, IJA OIl-

pedesIcHHs KOTOpOIo NMPUHUMAETCs YpoBeHb 3HaAYMMOCTH P = 0,05 u onpenensercs 4uCio CTENeHeEH
cBOOOMBI f KaK

f=n+n_-2, (16)
rae Ny H Ny, — 9UCI0 HabmoAeHUH (YHUCII0 CTAKAHOB) B KOHTPOJIE U B TECTHPYEMOM BOJE.

[Tockonbky ripy 6HOTECTUPOBAHMH Ha LiepHOJadHMAX CepUsl KAXAOro pa3BeACHUA H KCHTPOJLI

COCTOUT M3 OOHOM mosTopHOCTH B 10 cTakaHoB (cM. npuMeyaHnue K Tabmaue 3), n, = n, = 10, cieno-
BaTeNbHO, f= 18.
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Kputepuit nocropepHocTy CThIOACHTA U1 YpPOBHA focToBepHOCTH P = (0,95 M crenenn cBo0o-
Ipl 1, + ny — 2 onpepengercs no tadsuiie 6.
Tabnuua 6 — 3nauenua Kpurepus CroiofenTa (fc.)

11 12 5_ 6 |7 [8 [9 1o J11 |12
43 |3,18 {2,78 |2,57 | 2,45 2,31 (2,26 2,23 2,20 216 214 213

N EON 0 o [ot [z 2 26 |27
2,08 {2,07 |2,07 206 206 2,06 12,05 [2,05

Ecnu paccuMTaHHOE f; 2 f¢c;, TO H3MEHEHHUS B IUIOJOBHTOCTH LiEpUOAaQHUH HOCTOBEPHBI, a HE
clIyyaifHel. B 5TOM CiTyyae NMpHMHUMAIOT, YTO KCC/IelyeMas BoAa, BOJHAsA BBITSDKKA OKAa3bIBAeT XPOHU-

4eCKOe TOKCHYeCKoe JecTBHE. ECNM ¢, £ fcr, TO BBIABJICHHBIE Pa3IMdMsA B NJIOAOBUTOCTH Lieprogad-
HUM B TECTHPYEMOH BOJAE U KOHTpPOJIE HEAOCTOBEPHBI, CJICAOBATE/ILHO, HCCASAyeMass BoAa, BOJHAs
BBITSAKKA HE OKa3bIBACT Ha LICPHOAAPHHUN XPOHHUYECKOTO TOKCHYECKOTO ICHCTBHAL

9.2.4 ]lnsa XxapakTEpHCTHKHU CTEIEHHU XPOHHYECKOIr0 TOKCHYECKOro ASHCTBHA HCIOJB3YIOT BE-
muuuHy bKP (6e3Bpennas kpatHocTh pa30aBieHUA, WIK KPaTHOCThL pa30aBieHUs BOAbI, BOAHOM BbI-
TSDKKH PH KOTOPOH XPOHHYECKOE TOKCHIECKOE AEHCTBHE HE NMPOABIIACTCS).

9.2.5 110 pesynsTaram onpeaeeHUs OCTPON U XPOHUIECKOM TOKCHYHOCTH BOJ BEIYTCS 3alMCH
B pabouem xxypHane (cM. [Ipunoxenue b) u odopmiiserca nporokon 6uorecTupoanus (cM. Ilpuno-
xeHue B).

B npoTokoJie ykaspiBaeTcs:

npu ycraHoBjieHHOH 10 %-noi rubenn tect-00bekTOB My MX 100 %-Ho# BeIKHBaEMOCTH 00
OTCYTCTBHHU OCTPOH TOKCHYHOCTH HCCIEAYEMOU mpoOdhbl,

npu ycraHoBjJIeHHONH 50 %-Ho# rubesin TecT-00beKTOB 00 OCTPON TOKCHYHOCTH MCCIEXYEMOM
nmpoOsI;

IIPH YCTAHOBJICHHOM rH0enn TecT-00nekToB Mexay 10 % u 50 % 06 oTcyTcTBHM OCTPOH TOK-
CHYHOCTH B HcciexyeMoi mpobe. OnHako, AOMOJHUTENBHO YKa3bIBACTCA, YTO 3TA MPOoOblI HEINb3s
MPU3HATE O0€3BpeIHBIMHU IO NIOKA3aTENI0 TOKCUYHOCTD U €CJIY TOro TpedyeT YCTaHOBJICHHBIM HOpMa-
THB WIM LIeIH UCCIeJOBaHUs, JaHHEIE ITPOOLI JOIKHBI ObITh HCCIIEAOBAHbI HA XPOHHUYECKYIO TOKCHY-
HOCTbh, TadK KaK B XpPOHHYECKHUX JIKCIISPUMEHTaX TOKCHYHOCTh MOXKET ObITb BhIsBIICHA C OOJIBLIEN NO-
JIel BEpOATHOCTH.

[TpuMep cTaTHCTHYECKOM 00pabOTKH MOTYyYEHHBIX PE3YIbTaTOB OUOTCCTHPOBAaHUS [PUBENEH B
[Tpunoxenun X.

10 KOHTPOJb IPUEMJIEMOCTH PE3YJILBTATOB UBMEPEHUH

10.1 3a pesynbTar U3MeEpeHUl MPUHHMAIOT CpelHee apu(PMETHUYECKOE Pe3yabTaToB ABYX Ma-
PAJUIEIIBHBIX ONPEAEIICHUH, €CJIU BBITIOJHIETCS YCJIOBHE IPHEMIIEMOCTH

2lx, —x,1-100
)
| — I <r, (17)
(xl + xz)
rAe X,, X, — pe3yJbTarbl NMapajuieNbHbIX ONpeAesieHH MO YPOBHIO CMEPTHOCTH WIH CHHIKCHHIO

IVIOAOBUTOCTH LiepHoaadHUN, INT.; ¥ — 3HaYCHHE Npezeia noBropseMocT (Tabsmna 1).
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10.2 Ecnn ycnosue, npusenenHoe B GopMmynie (17), He BHIIONHASTCS, HOJYYAIOT elle OJHH pe-
3yJIbTAT B MOJIHOM COOTBETCTBHH C JAHHOM METONAMKOH. 3a pe3y/IbTaT H3MEPEHUH NMPUHUMAIOT CPE-
Hee apH(PMETHYECKOE 3HAYCHHE PEe3yIbTATOR TPEX ONPEACCHHH, eCTH BhINOAHAETCS yciosHe (18):

3| Xpmax = X | - 100

(xl + Xy + x3)
A€ Xmaxs Xmin — MAKCHMAJIBHOC H MUHHUMAJABHOC 3HAYCHHUSA U3 [MMOJIYHYCHHBIX TPEX PE3YIIBTATOB Mapal-
JICJIPHBIX Oﬂpeﬂe.ﬂeﬂl’lﬁ 110 YPOBHIO CMCPTHOCTH WJIH CHHXCHHIO ITUIOAOBHUTOCTH uepnona(bﬁﬁﬁ, IIT.,

CRy 95 (n) — 3HaUE€HHWE KPUTHYECKOr0 AUAra3oHa JJis YpOBHA BepoATHOCTH P = 0,95 u n — pe3yJib-
TATOB ONPECICHUH.

CRygs =f(n)-0,. (19)

Hnan=3
CRO,QS — 3,3 Ur ’

rjae 6, — Tnokasaresb NoOBTopseMocTH, % (Tabmuna 1).

Ecmu ycnosue, nnpuBeacHHOE B popMyiie (18), He BBINONHAETCA, BBIACHAIOT MPUYHUHEI ITPEBHI-
INCHHA KPHUTHYECKOro AHAIa30Ha, YCTPAHAIOT UX W MOBTOPAIOT BHIIOJIHCHHUE U3MEPEHHUHM B COOTBET-
CTBHH ¢ TPCOOBAHUAMY METOIHKH.

10 3 PesyspTar aHasiu3a B JOKYMEHTAX, MPeyCMAaTPUBAIOIHMX €ro KCNOJIb30BaHHe, NPeACTaB-
NAOT B BUAE:

x+0,01-8-x, mpu P =095,

rge x — cpeaHee apuPpMeETHUECKOE 3HaYCHHE Pe3Y/IbTATOB 11 ONPe/e/ICHHH, NPU3HAHHBIX NpHEMJIe-
MbIMH (.. 10.1-10.2), wT.; £0 — rpaHdALBl OTHOCHTEALHOH MOrpelIHOCTH U3MepeHHH, % (Tabnu-
ua 1).

11 KOHTPOJIb KAYECTBA PE3VJBTATOB USMEPEHHU IIPH PEAJIN3ALIMH
METOJUKH B JABOPATOPUH

KOHTpOJb Ka4ecTBa Pe3ysIbTaTOB U3MEPECHUM B J1a00paTOpUM NPU peayid3aliyd METOJUKH OCY-
mecTBsoT o I'OCT P UCO 5725-6 (Tounocts (MpaBHIBHOCTS ¥ HPSLIM3UOHHOCTD) METONOB H pe-
3yABTATOB M3MEPEHMH), UCTIONB3YA KOHTPOIb CTaOWIBHOCTH CPEHEKBaAPATUIECKOro (CTaHNapPTHO-
ro) oTKJIOHeHUS MOBTOpAEMOCTH 10 6.2.2 TOCT P UCQO 5725-6. Ilposepky cTaOUNBHOCTH OCYIIECT-
BIIAIOT C MPHUMEHEHHEM KOHTPOIbHBIX KapT llyxapra.

[leproaMIHOCTE KOHTPOIA CTAOMIBHOCTH PE3YJbTATOB BBIIIOJIHEHU U3MEPESHHH pErjlaMeHTH-
py1oT B PYKOBOJACTBE MO Ka4eCTBY JIaOOpaToOpHH.

PexoMeHAyeTCs YCTaHABJIMBAaTh KOHTPOJUPYEMBIA MEPUOL TaK, YTOOBI KOJIMYECTBO pe3yJibTa-
TOB KOHTPOJBHBIX H3MepeHHUH Ob110 o1 20 10 30.

Ilpy HEeyAOBJIIETBOPUTENBHLIX pe3yJIbTaTaX KOHTPOJIA, HALIPUMEP, MPH IPEBHIICHUH Npeaea
NEHUCTBHA MM PETyJIApHOM NPEBBINICHUU Ipeaeiia NpeaynpexXaeHus, BLIACHAIOT NPHYNHBI 3THX OT-
KJIOHEHHH, B TOM YHCJIC TIPOBOIAT CMEHY PEAKTHBOB, IPOBEPAIOT paboTy oneparopa.

12 IPEAYIIPEUTEJBHBIA KOHTPOJb TOKCHKOJOI'HYECKOI'O AHAJIA3A

12.1 IlpeaynpeauTenbHbIH KOHTPOJIb KA4ECTBa OLICHKH TOKCHYHOCTH BOJABI MPOBOAAT OJHH pa3
B KBapTajl IO OMNPEHC/ICHHIO YYBCTBUTEJABHOCTU HCIOJB3YEMBIX TECT-OPTaHU3MOB K MOZEIBHOMY
«ITAJIOHHOMY» TOKCHKAHTY — ABYXpPOMOBOKHUCHOMY Kanmo (K,Cr,O,). JinanazoH KOHLECHTpaUHH
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MOJIEJILHOrO TOKCHKAHTA, NPH JEHCTBHM KOTOPOro B TeueHue 24 yacos rubHer 50 % uepuonadHuii,
coctasiser 0,9-2,0 mMr/om°.

Y DOBNETBOPUTEJbHBIE PE3y/IbTaThl, INMOJAY4YCHHBIE IIPH NPOBEPKE AHAIla30HA pear’poBaHHs
TECT-OPraHU3MOB Ha MOZEJIBHBIH TOKCHKAHT, HE 00ECIIeYUBAIOT rapaHTHH aJACKBATHOI'O pearnpoBa-
HUS OpraHu3MOB Ha APYIrHe TOKCHKAHTHI M TeM 0ojiee HX CMECH, OJHAKO PeryJSIpHO NPOBOAUMAs
IPOBEPKA MO3BOJAET BHIABAUTH OUIMOKH IPU NIPHIOTOBIEHUM HCCIEAYEMBIX CMecel H pacTBOpPOB, Ha-
PYLWIEHHA, JOITYCKAEMBIE B NPOLECCE KYJIHTUBUPOBAHUAS OPraHUA3MOB ¥ YCJIOBHAX IPOBEHECHUS OIbI-
TOB.

IIpoyedypa onpedenenus ouanazona peazuposanusi mecm-0peanu3mo8 Ha MOOEIbHblU MOKCU-
Kaum.

OnpeneysoT TY KOHLUECHTPALMIO MOACIBHOrO0 TOKCHKAHTAa, MPU KOTOpoM 3a 24 yaca ruOHer
50 % moaomBITHEIX OpraHM3MoOB. JIjid 3TOr0 Ha OCHOBAHHM CTAHAAPT-THTPA METOJOM NOCIEN0Ba-
TeNBHBIX pa30aBjicHHIi rOTOBAT CEPHHM PacTBOPOB JIBYXPOMOBOKHCJIOrO KajiMd B KYJIbTHUBALlHOHHOM
BoZe ¢ KoHueHTpauusamu 0,5; 0,9; 1,0; 1,5; 2,0; 2,5 MI/IM".

HcneiTanus Ha neprHonaHUAX NMPOBOAAT B COOTBETCTBHH C MPOIMMCHI0 METOAUKH B ABYX HE3a-
BUCHMBIX OmbITax. [Ipu nmpoBeacHWH npoueaypb! NPOBEPKH YyBCTBUTEIBHOCTH LIEPHOJAQHUHA K MO-
JEJIbHOMY TOKCUKAHTY pa4KOB HE KOPMAT.

Ecnu kOHUeHTpauus JBYXPOMOBOKHUC/IOIO KaJIUA, BBI3BABIIas OCTPYH) TOKCHUYHOCTH, HAXOOUT-
ca B uHTepBasIe 0,9-2,0 MI/AM’, TO 9yBCTBUTEJILHOCT KYJIBTYPHI LiepHoaadHMii COOTBETCTBYET HEOO-
XOAHUMBIM TpeOOBaHUAM, U OHA MOXKET OBITh HCIOJIB30BaHa B OHOTECTHPOBAHUU.

Ecnyn KoHUeHTpaluHsa MOACIBHOIO TOKCHUKAHTA, BLI3BABIIASA OCTPYIO TOKCHYHOCTH, HE HAXOUT-
CA B JaHHOM HMHTEPBAJIE, TO CAECAYET NPOBEPHUTH TOYHOCTD IPHUTOTOBICHUS UCCIIEAYEMBIX PACTBOPOB,
YCJIOBHSA NMPOBEIAEHHWS OINBITOB, a TaloKe HaMuuue caMioB. ECiM omuOKY Mpu NMPOBEAECHHH OIIBITOB
UCKITFOUYEHBl, HEO0XO0IMMO CMEHHUTH KYJBTYPY TECT-OPraHU3MOB, T.€. B3ATh HOBYIO KYJIBTYpPY B yupe-
KACHHUAX, II€ OHA UMEETCA.

B Tex ciay4yasx, Korja 4yBCTBHTEIBHOCTh LEPUONADHHUN HE YKIaAbIBACTCA B YCTAHOBJICHHBIM
AXAana3oH IO INMPHYMHE YXYAUWEHUSA Ka4yecTBa BOMAOMPOBOLHOU BOABI, UCIIOIB3YEMOHU VIS HPHIOTOB-
JICHUA KYJIbTUBAIMOHHOM BOJIbI, HAIIPUMEP, B NEPHOL BECEHHMX IIABOJIKOB, TO KYJIBTYpy Lepuoaad-
HHUH He MEHAIOT. IIpoBOAAT MEPONTPUATHSA O YIYUYUICHHIO Ka4YeCTBa KyIbTUBALIMOHHON BOALI, AOMOJ-
HUTE/ILHOE OTCTAMBAHUC WIH (QUILTPOBAHUE, a3pUpOBaHUEe U T.A4. B nporokonax OHOTECTHPOBAHHA B
3TOT INEPUOA VKa3bIBAIOT YCTAHOBJIICHHYI0 KOHLEHTPAIMKO MOJEIBHOrO TOKCHKAHTA, NPH KOTOPOH
rubHeT 50 % nepuomadumii 3a 24 9 skcno3uiuy. Ilocne yaydmenusa kavyecTBa HCIOJIB3YEMOM KYJib-
THBALMOHHOW BOIB! YYBCTBHUTEIBHOCTE LIEPHOAAPHHIA K MOICIBHOMY TOKCHKAHTY BOCCTaHABIMBACT-
Csl 10 YCTAHOBJIEHHOW HOPMBI uepe3 1—-2 Heeu.
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bubanorpadus

I'"OCT 24481-80 Bona nmuteeBas. Or6op npobd.

['OCT 17.1.5.04-81 Oxpana npupoasl. I'mapocdepa. [Ipubopsl 4 yctTpoiicTBa s otOopa,
nepBUYHON 00pabOTKH K XpaHeHus npob nmpupoAHEIX BoA. OOmHe TeEXHUUECKHE YCIOBHA.

I'OCT 17.4.3.01-83 Oxpana npupoasl. [louss. O6mue TpedoBaHus K oTtOOpy npood.

I'OCT 17.4.4.02-84 Ilousel. Metoabl 0TOOpa H MOATOTOBKU MPOoO I XHMHYECKOro, Oakre-
PHOJIOTHYECKOr 0, NreJIbMHHTOJIOIHYECKOr0 aHaJIN3a.

['OCT 12071-84 I'pyursl. O100p, yriakoBKa, TpaHCIIOPTHPOBAaHHWE M XpaHeHHe 00pasIioB.

I'OCT 5180-84 I'pynrsr. MeToast naboparopHoro onpenencHus QH3HISCKHX XapaKTePHCTHK.

["OCT 2517-85 Hedrb v HedTenpoaykTel. Metonel oTOOpa 1ipob.

['OCT 17.4.3.03-85 (CT COB 4469-84) Ilousel OOmue TpeOOBaHHA K METOZAM OIIpEIC/ICHUS
3arpA3HAIOIIUMX BEIIECTB.

['OCT 26423-85 — T'OCT 26428-85 ITouBkl. MeTozspl onpeieNeHHsA KATHOHHO-aHHOHHOTO CO-
CTaBa BOXHOH BBITDKKH.

['OCT 17.1.5.05-85 Oxpana npupoasl. I'mgpocdepa. Oburue Tpebosanus k otdbopy npob rmo-
BEPXHOCTHBIX ¥ MOPCKUX BOJ, JibJa H aTMOC(HEPHBIX OCAAKOB.

I'OCT 27753.1-88 I'pyHThl Termm4aHbele. MeToas! oTbopa npod.

['OCT 28168-89 Ilousst. OT60p npod.

I'OCT P 8.563-96 'CH MeTtoauku BBITIOTHEHHS H3MEPEHHIA.

[TOCT P 50.2.008-2001 I COEHX MeToauku KOJUYEeCTBEHHOI0 XMMH4YecKoro aHaiauza. Coaep-
XKaHHE W NOPAAOK MPOBEACHUA METPOJIOrHYECKOHN SKCIIEPTH3EI.

MY 2.1.7.730-99 I'urueHuueckas OUEHKAa KadecTBa MOYBbI HACEHACHHBIX MECT. — MHUH3ApAB
Poccun, M., 1999.

HBH 33-5.3.01-85 HucTpykums o ot6opy npoO and aHajiu3a CTOYHLIX BOJ.

CT C3B 4710-84 Boasr noazemusie. O6mue TpeGoBanus K 0tdO0py 11pod.

ApunymikuHa E.B. PykoBoAOCTBO 1O XHMHYECKOMY aHanu3y nous. — M.: M3x-so MIY,
1970. — 488 c.

EBporeiickoe corjameHre 0 MexIyHapOIROM NOPOXHOH nepeBo3Ke OnacHeiX rpy3oB — J1O-
[TOT" u npoToKON 0 ero momnucaHuu. JKenesa, 30 centa6ps 1997 r. — OOH, Hrro-Hopk, XKenesa,
1998.

[Tnoxunckuii H.A. Maremartuueckue MeToAbl B OHOJIOTMH. Y4YeOHO-METOOHUYECKOE OCO-
oue. — M..: U3g-80 MI'Y, 1978. — 340 c.

®nepoB B.A., Xmyp H.C., Ounposa M.H., Yanoea 1.B. Meroa OnorecTupoBaHus IPHPOAHBIX
¥ CTOYHBIX BOJ C HCIONB30BaHHeM pauka Ceriodaphnia dubia // Meroam 6MotectupoBanus Bo: CO.
cT. / AH CCCP. — YepnoronoBka, 1988. — C. 111-114.

Deutsche Einheitsverfahren zur Wasser-, Abwasser- und Schlammuntersuchung. Shlamm und
Sedimente (Gruppe S). Bestommung der Eluebarkeit mit Wasser DIN 38414-S4.

ISO 3954: 1977. Powders for powders metallurgical purposes. — Sampling.

ISO 6206: 1979. Chemical products for industrial use. — Sampling. — Vocabulary. — Bilin-
gual edition.

ISO 8213: 1986. Chemical products for industrial use. — Sampling techniques. — Solid
chemical products in the form of particles varying from powders to course lumps.
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[SO 5884: 1987. Aircraft-fluid systems and components. — Methods for system sampling and

measuring the solid particle contamination of hydraulic fluids.

ISO 2067: 1988. Granulated cork. — Sampling.
ISO 8633: 1992. Solid fertilizers. — Simple sampling methods for small lots.
ISO 5667-10: 1992. Water quality. — Sampling. — Part 10: Guidance on sampling of waste

waters.
ISO 10381: 1993. Soil quality. — Sampling. — Part 6: Guidance on the collection, handling

and storage of soil for the assessment of aerobic microbial processes in the laboratory.

ISO 11464: 1994. Soil analysis. — Pretreatment of samples for physic-chemical analysis.

EPA. 1986. Test methods for evaluating solid waste. 3rd ed., SW-846, Volume II, Part I11,
Chhapter 9. Office of Solid Waste and Emergency Response, Washington, DC.

EPA. 1993. Methods for measuring the acute toxicity of effluents and receiving waters to
freshwater and marine organisms. 4th ed., EPA/600/4-90/027F. Ed. by C.I. Weber, Environmental
Monitoring System Laboratory, Office of Research and Development, EPA, Cincinnati, OH.

Finney, D.J. 1971. Probit Analysis. 3rd ed., Cambridge University Press, London.

ON L 105 Sampling of forest soil.
ON L 1054 Sampling of cultivated soils. — Terms, definitions and general considerations.

ON L 1055 Sampling of arable soils.
ON M 6258 Water analysis. — Guidance on sampling technique — Sampling of waste water.

ON M 6291 Analysis of sewage sludge: sampling.
ON S 2000 Waste. — Terms and definitions.

ON S 2072 Classtfication of waste by leaching test.

ON S 2111 Sampling of waste.
United States Environmental Protection Agency Method 1002.2. Oct.11.95 1034. No. 001 P 03

Cladocera, Ceriodaphnia dubia, survival and reproduction test method.
Zar, J.H. 1984, Biostatistical Analysis. 2nd ed., Prentice Hall, Englewood Chiffs, NJ.
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Ipanoxenne A

(pexkoMeHIOyEMOE)

dopMa npoToxoja oTéopa npod
(3anONHACTCA TOJBKO B TOM ClIydae, eciin oTthop npob u
KTA BBIIONHAIOT pasHbIe N1abopaTopuu )

Tabnunua A.1 — IIporokoa orbopa npob perucrpanonHsiit Ne, nata Beigayu

1 Jlata u Bpems otbopa |
- — - — — —
2 Llens npoboorbopa
oS R ity sl . — —_— — - ]
3 | Mecto otO0opa (HauMEHOBaHME
TOYKH 0TOOpa) L o |
4 O6pexkT oTOupaemoit npoodki Boxa, noysa, ocaaky CTOYHBIX BOL, OTXObI
- - _ (HyXHO€ MOA4EpKHYTh) o L
| S Bua npoOkl Pa3opas, cpeAHecyTOYHAA, TOYeYHasA, 00beIMHeHHAA
(HyXHO€ NOAYEPKHYTh)
6 | Bux otOopa rnpoOrr [TapannensHbId, NOCICAOBATEILHBIH
(Hy>XXHO€ NMOTYEPKHYTH)
| _ — b Aobvatshlitan U —
7 Hcnonbzyembilt npobootdopHnk | CreknsHHBINA, SMATUPOBaHHBIN, HEP)KABEIOLIas CTalb,
I Oyp nMO4YBEHHEIH, NIyn, Nonara |
(Hy>KHO€ NMOAYEPKHYTh )
- e AL e : — -
l 8 HoMep Ha eMKOCTH
— . e
9 Marepuail EeMKOCTH [MOJIMATUJIEH, CTEKIIO, HEPXXABCIOILAA CTAIb
(Hy>KHO€ NOTYEPKHYTh)
k 10 | Hanuune ¥ cioco6 ormomMOupo- l
| BAHHA €MKOCTH P
11 [Ipo6a otobpana ans nposene- | Ha TOKCHYHOCTH MEeTOIOM ODMOTECTHPORAHHS, TECTA Ha OHOXH-
HUS aHANU3a MHUYECKYIO pa3aracMocTh
(HY>XKHO€ TTOAYEPKHYTD ) -
12 Ycnosuda otOopa t, °C pH O,
I —_— — S ]
[IpuMeuanue -

Ot60op npod npoBeAcH B IPUCYTCTBHH

HUcnmonuurennsb

I ——

NOAIHCH pacuMppoBKa NOAMUCH

. il L

ITOANIUCE pacumdpoBKa NOAMUACH
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[Ipnaoxenne b
(pekoMeHyemoe)

dopMa peracTpandH YCI0BHH H pe3yjbTaToB OHOTECTHPOBAHHUS B paboveM XypHAJIe
Tabnwnuyga b.l — Dopma perucrpaumu yCaOBHH H pe3yJIbTaTOB OHOTECTHPOBaHMA B paboueMm

KypHaje

HaTa, BPCMii OTﬁﬂpa ﬂp06 | l 113-0- g, I-OMI::___ e —

Mecto oTbopa O4HCTHBIE COOpY)EeHuA . Tponuka OvumeHHas ctoy-

HcnonezyeMeie TeCT-Opraiu3Mel, BO3pacT

Haid BOJA4a, BEIXOO4illad U3 BTOPHYMHOTIO OTCTOHHWKA

I_[epuona_(Emu, BO3pacT MeHee 24 4, pa3sHHUa Mexmyi

0co0AMM He OoJice 8 4

4 | MecTo OMOTECTUPOBAHUA U YCJIOBHA JItomunocTar, ¢t = 19-24 °C, poronepuon 16 4 — cae- |
TOBOHM, 8§ 4 — HOYHOM, OCBEILICHHOCTh UCKYCCTBEHHAA
1 (550 JK) - S |
> | Bpema xpanenusa npoOsl o1 0160pa 10 HAa- |4 4
| |vama OuoTecTHpOBaHHS B o
6 | Pexxum KopmieHHS 0,2 cM> cycmensuu Bomopocne#t Chlorella na 15 cm’
HCCNEAYyEeMOH BOABI €XKEIHCBHO, B XPOHUYECKOM OMNbITE
NONOAHHTENbHO 1 pa3 B Heaemo 0,06 cM IPOAOKEBO
L - CycrieHsuH Ha 15 cm’ BOJBI |
| 7 | lloBropHOCTH i KaxaOH KOHUEHTpauuu | 10 cTakaHOB B 2 MOBTOPHOCTAX
8 ' CMeHa pacTBOpOB B ocTtpoM omnelTe pacTBOpPHl HE MEHSUIUCH, B xponnqe-l
CKOM —- CMEHa pacTBOPOB IIPOBOAMIACE 4Yepe3 2 CYTOK
| B Ha TPETHH o
9 Hccnez_x_zemmf KOHIICHTpALMY CTOUHMX Bog | 3,12, 6,25; 12,5; 25, 100 %

CooTBeTCTBYIOLIAA CTENEHD pa3taBieHUs Pazbasnenns B 32; 16; 8, 4;1 (6e3 pasf)'a;nenua)gga ]
CTOYHBEIX BOJ 11O opMyJie:
100%

X = — e o
% cTo4ynoi BOIEI B 00LLIEM P — pe
11 (¢ pH, O, B uccnenyemoit Boje | Mamepennsa nepen HayaioM OHOTECTUPOBAHHA, MpU

CMEHE pacTBOPOB M IpH 3aBepLIEHHH 3KCTEpPHMEH- |
TOB -— BCE TOKA3aTelH B NPEeNax YCTAHOBICHHBIX B
METOJIMKE ONTUMAJBHEIX 3HAYECHUH

12

Cpeansig neranbHas KpaTHOCTE pasbasineHus | 27,54 %-Had KOHUEHTpallusd CTOYHBIX BOH, HJIM KpaT-

16 | laHHBIE TUAPOXMMHYECKMX AaHAIM30B HC- | B NMPHIOXKEHHWRM K aKTY NPOBEPKU

46

| B octpoM omnbite JIKPsg 45 HOCTBE pazbaBieHud B 3,63 _]
13 | besspennoe paszbaBieHHe B OCTPOM OIBITE | 10 %-Has KOHUEHTpALMA CTOMHBIX BOJ, M/IM KPATHOCTS |

15 | be3aspenHas xpatHocTh pasbaBicHus, He | He ycranoeneHa

bP 10-48 pa36aBJIeHH$I B 10 pa3

14 | Kparaocts a30aBneHus, BuI3biBalomias | 0,5 %-Hasgs KOHUEHTpaLHd CTOYHBIX BOJ, HJIH KPATHOCTE
7

XpPOHHYECKYIO TOKCHYHOCTH 3a 24 OQHA 3Kc- | pazbasneHns B 200 pa3
NEPpUMEHTA

BBI3BIBAIOIIAA XPOHHYECKYIO TOKCHYHOCTH
3a 24 1Hs SKCIEPHMEHTA

cliexyeMo# BOIbI
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IIpaaoxenne B
(peKOMEHAyeMOE)

[1onHOe HauMeHOBaHKe J1aAG0OPATOPHH, aJ-
pec, TenedoH, arrecTaT akkpeauTaiuy (Ne,
JaTa BEIAAYH, CPOK ACHCTBHA), TOTOTHII

(ecnu uMeeTcs)
nponyckaercs 1 MUCT NPUIOXKEHHA K MPOTOKONY

IIporokosx KTA (peracrpannonnniii HOMep, AaTa BHLIAYH)

HaumMeHoBaHuUe, aapec OpraHu3aluM 3aKa3uHKa, IPUPOAOIIONIb30BaTENA -
HanMeHoBaHHe 00BEKTa MCIIBITAHUH, 1I€JTU UCCIICIOBAHUA L _ -
Jlata, Bpems otOopa npo6 o B _ e :
Mecto orbopa mpob — _
YcnoBus oTOOpa ¥ TPAaHCIIOPTHPOBKH I1poO _ ;
KeM B3s4T8I TPOOBI, pEKBU3UTEI OPraHH3alUH, BBINOJIHHUBLIEH np0600160p - —
Hara, BpeMs 1octaBku npod B 1abopatopHio _ - _

Hcnonsszyembiec MBH, HII nns metona 61401ecmp03am H 0T60pa npodb L
XapaKTepUCTHKA YCIOBUM UcnbITaHMH U BHEIIHHUX (akTopos (O,, pH, ¢ °C, )XeCcTKOCTE) B HaYajIe U

Npy 3aBEPIIEHHH OHOTECTUPOBAHHUS . R B

Tabnuya B.l — PesynpraTtsl u3MepeHMii ¢ JaHHBIMH KOHTPOJIS NPHEMJIEMOCTH PE3Y/IbTa-
TOB U3MEPEHUH

I Bpema xpaune- | Jlara, I Mpomonki- I _—l
| HUA OT oTDopa | Bpem4 | y
No a P P TENBHOCTh Ha- | OueHka TECTHPYEMOH
npo6 1o Havana | OGHoTeC- TecT-o6BeKT
| TIPOOBI | bmonens (4, | mpoOsI |
| OWoTecTHpOBa- | THpOBA- eyT) |
HUA HUS s ) ]
nepruogaHUA Oxa3spiBaeT (HE OKa3bIBa-
Ceriodaphnia eT) ocTpoe (XpOHUUYECKOE)
| affinis TOKCHYECKOE ACHCTBHE.
| besBpenras  KpPaTHOCTH
| pa3faBiieHus |
buorecTUpoOBaHHUE NIPOBOAUII ] , e
IOJANUCH aara pacuiidppoBKa MOANUCH

3aKIII0YESHHUE i . - — —

——

L A _

HavansHuk nabopaTopyy Win HaYanbHUK OpraHu3aliy, BIIoYaome 1adopaTopHIo

NOANUCE Aara paclI¥(PpoBKa MOAMHCH
@opMa NPOTOKOJIA YTBEPKIACHA HAYAIBHUKOM Y Ka3biBaeTCH:
naboparopuu NOPsAIKOBEIH HOMEp JIHCTA, 0O1Iee KOJIH-

qeCTBO JINCTOB

[ICANMHUCH RaTa pacmﬂq)pomca NOJAIIUCH
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Hpanaoxenune I
(peKOMEHAYEMOE)

Pe3yabTarhl OHOTECTHPOBAHHA N0 CMEPTHOCTH M ILUIOACBHTOCTH mepHoXadpHHH B 7-1HEBHOM
IKCHEePHMEHTE

Tabnuna I'.]1 — Pesynsrarel 6MoTECTHPOBAHMA IO CMEPTHOCTH H IUIOJOBUTOCTH LIEpHONAPHHI B
7-THEBHOM 3KCIICPUMEHTE

KoHuentpa- Bpemsa oT Hayana OMOTECTHPOBAHHUSA, CYT

LU Ucclienye
MO#l BOJEBI I Hﬁenb nepunonadbuut, %; qﬂcno MOJIOJH B Kamnom CTaKaHe

3 5
100 % 100 % 100 % 100 % 100 % 100 %
0% 0% | 0 0%
0% AT 0%
: 0% 0% | 10% By
625% | 0% T T T T

) 0 %
- %

OtmeuaeTca nepBoit undpolt HoMEP CTAKAHA, BTOPOI — KOJIMUYECTBO MOJIOAH B 3TOM CTAKaHE

70 %

100,00 %

50,00 % 10 %
25,00 % 10 %
12,50 % 0 %

0%
0 %
1-4
3-2
4-4

56
10-4

4-2 9-8
5—4 10-6
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IIprioxenne [
(pekoMeHayeMoe)

OOmiee KOIM9ECTBO POAUBIIEHCH MOJIOAM B 7-IHEBHOM IKCIIEPHEMEHTE

Tab6buaunga J.1 — OOmee kommaecTBO poauBINeiics MOIOAH B 7-1HEBHOM 3KCIIEpHMEHTE

KoHueHnTpauus cTtouHoi Boasl, %

Ne cTtakaHa Ob1uee KOJMHYECTBO pOAUBLICICA MOJIOJH [0 UCTEYEHHUHU 7 CYTOK

P

C O e NI SN W PR W N e
S OO OO OO OO N
O OO OO OO N0

IIpaaoxenne E
(peKOMEHIYEMOE)

Ceoanbie pe3yabTaThl OHOTECTHPOBAHHSA CTOYHLIX BOJ VIS CTATHCTHYCCKOH 00padoTKH

Tab6numa E.1 — CBoausle pe3ybTaThl OMOTECTHPOBAHHSI CTOYHBIX BOJ, JIIA CTATHCTUYECKOH 00-
paboTKu

™ — _ — _ — . — e
OHLIEHTpauusa CcTOYHBIX | CMepTHOCTE Luepuo- | Cpeanee 4uciao Mnome- ICpeJ:LHee YUCNO pOIUBLUSHCA |
r—E-OH’ % L - napHvi, % | TOB Ha 1 camky | MOJIOAH Ha 1 CaMKy, 3K3
100,00 100 0 0
50,00 80 0 0
25,00 40 0 0
12,50 10 0,1 0,2 |
6,25 0 0,1 0,6
L L 3,12 0 2,4 90
- Kontpons o 26 - 9.9 __|
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Ipunoxenne XK (pexoMeHIyeMOE)

Crarncradeckas o0padoTka pe3yibTATOB XPOHHYECKOI0 3KCNEPAMEHRTA HA HeprojaPHAAX

Ilo pe3yJibTaTaM IKCIICPHUMCHTOB COCTAaBJIOT CBOJHYIO Taﬁmmy, KyJida 3aHOCAT BCC pPC3yJibTa~-

Tbl OMOTECTHPOBAHMA JUTA CTATUCTHYECKOH 00paboTku (1. 9.6).
Ilo pe3ynbsTaraM, HOMY4YECHHBIM B KaXI0MH cepuH pa30aBiIcHHI U KOHTPOJIE, IPOU3BOJST pacue-

TH, ¥ cTpoAT Tabmuiy. B tabnuue XK.1 npuBeeHsl pacdeTsl IS CEpHH HCCNIEAYEMOR KOHLICHTPALUU
CTOUHBLIX BoJ 6,25 % (Tabmuna [1.1).

Tabnuna X1 — Cratuctudeckas oOpaboTka pe3ysIbTaTOB XPOHHYECKOr0 SKCIIEPMMEHTA Ha Lie-
puogabHuax. PacyeTsl 4 cepuu HeClieAyeMOH KOHLUEHTPAaLUH CTOYHBIX Bog 6,25 %

T PR el el ——r—

I X, X—X, (x - X, )2
1 0 0,6 - 0,36
2 0 0,6 0,36
3 6 5,4 29.16
4 0 0,6 0,36
5 0 0,6 0,36
6 0 0,6 0,36
7 0 0,6 0,36
g 0 0,6 0,36
9 0 0,6 0,36

10 0 0,6 0,36

1

D> (x~x,)" =32,67

1=1]

B niepsom cronbue TabaMib! yKasblBaloT | — HOMEP CTaKaHa, BO BTIOPOM CTONOLE X, — KOJIHU-
4YeCTBO MOJIOAH B i-OM cTakane. Ctondus! 3 ¥ 4 paccuntbiBaloT. OnpeaensaioT cpeadee apudpmeTrde-

ckoe ( x ) poaAUBLUEHCS MOJIOAH HA OHY CAMKY:

n

n Z x! 6

le =6, nocKoJbky n =10, 70 ¥ == =—=0.6.
n 10

CymMmy crnaraembIx yerBeproro croiona tabmuua .1 HMCcnonb3yroT np BBIYMCICHHHA CTaH-
JapTHBIX OTKJIOHECHHH:

1=l

]

=, |———=4/3,63 =191.

OrnpenensioT oIIuOKy CpeqHero apuMeTUIECKOTO:

*
CymMa craraeMbIX TPeThero croadla Beerjia J0/DKHA PABHATECS HYIIO, UTO ABISICTCA MPOBEPKOH NPABUIIBHOCTH PAacyeToB
OTKJIOHCHHH OT CcpeAHero apupMeTHIECKOro
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Hrak, noxyuunu:
x, =0,6; o, =1,91; m =0,60,
(Mupexc 1 ucnonp3oBaH, 9To0bI MOKA3aTh, YTO MBI PaCCMOTPEH TECT 1).

AHaIOTHYHBIE pPacyeThl BBINIOJHAIOT C SKCICPUMEHTANBHBIMM JAHHBIMHY, TOJYYECHHBIMH IIPU
uccneaosanuu 3,12 %-Ho# koHUEeHTpauuM cTouHbiX Boa (Tabnuua /1.1), u 3aHocsaT B Tabnuigy XK.2.

Tabnumua X2 — Cramcruyeckas o6paboTka pes3yIbTaTOB XPOHHUIECKOr0 SKCIIEPUMEHTA Ha Lie-
proaadHsix. PacdeTsl A1 cepuH UCCleNyeMoii KOHIIEHTpalM CTOYHEBIX Boa 3,12 %

‘ X, X—X, (x —x,)*

1 12 21 4,41

2 8 1,9 3,61

3 10 0,1 0,01

4 6 3,9 15,21

5 14 4.1 16,81

6 10 0,1 0,01

7 6 3,9 15,21

8 12 2.1 4,41
9 13 3,1 r 9,61
— 8 L9 381

n i n
x, =99 > (x-x)=0 > (x—x,)" =72,90
1=1

1=1 1=1

Il

CootsercrByionque Tabnuue JXX.2 cpeaHee apupMeTHUECKOE, CTAHOAPTHOE OTKIIOHEHHE M
omIuOKa cpeHero apupMeTHyeckoro: x, = 9,9; o, = 2,85; m, = 0,90 (Maaexc 2 nokasepiBaeT, 4YTo

I0JIy4Y€HHBIE XapaKTepPUCTUKH OTHOCATCA K TECTY 2).

AHanoru4Hele pac4eTs! Ui CEPUM KOHTPOJIA npuBeAcHb! B Tadbnuile K.3.

Bce paccunTaHHBIE BeTMMUHBI (CpeqHHe apudMeTHIECKHE, CTARAPTHbIE OTKJIOHEHHS H OIUHO-
KA CpPEeHUX apH(PMETHUYECKHX) OTIAHYAIOTCA OT TECTa K TECTY M OT aHAJOTHYHBIX XapaKTePHUCTHK B
KOHTPOJIBHBIX OITbITAX.

JU1a Toro 4toObl BBIABUTH, JOCTOBEPHB! JIM 3TH OT/IMYUS WIIH HOCAT CIy4alHbIH XapakKTep, Ofl-
PEeACAAIOT JOCTOBEPHOCTD MOJIYYEHHBIX Pe3yAbTaTOB.

[Toka3zarens ZOCTOBEPHOCTH ONpeaesatoT no gopmyiie

X — Xp

t =

A 2
m, +m

2 .
T

B kauectBe X_ M m_ OepyT X; U m; WIH KE X, U M, . JIna KaxKI0M mapbl YACET paCCYUTHI-
BalOT M1OKA3aTeJId JOCTOBEPHOCTH £ ,; © COOTBETCTBEHHO /5 .

CornacHo paHee NOJYYSHHBIM BEIMHCICHHIM X, = 9,9, m, = 0,92.
x;, =0,60; m, = 0,60
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x, =0,99; m, = 0,90.

Tabnuna X.3 — CratucTnueckas 00paboTka pe3yabTaToB XPOHUYECKOrO 3KCIIEPHMEHTa Ha Lie-
puopgadHuix. Pacders! 1jis cepuu KOHTPOIIS

1 12 B 441
| 2 16 37,21
3 8 3,61
4 8 3,61
5 10 0,01
6 6 15,21
7 11 1,21
8 8 3,61
9 12 4,41
10 g 3,61

n

Zx, =99

=1
x, =99; 6. =292; m_=0,92.
PaccUMThIBalOT COOTBETCTBYIOLIUE MMOKA3ATENHU JOCTOBEPHOCTH

D (x-x) =76,90

=}

% ¥, 9,9 0,6 9,3
t,ul == K — = — — = . == — 8,45 .
Jm2+m?>  |J(0,92)* +(0,60)> 121

e = == S 5~ 0.
JmE+m?  \J(0,92)% +(0,90)

IlomydyeHHple 3HauYeHUA cCpaBHUBAIOTCA ¢ KpurepueM CrterozeHra (Tabsimua 6). Kpurepui

CTbIOZIeHTa IIPH YKCHe cTeneHel ceoborl /= 18, HalimeHnsIit o Tabhn. 6, coctaBaseTt e, = 2,10.
~ Ilockonbky #; > fc;, B KOHUEHTPAIMHA CTOYHBIX BOX 6,25 %, CHMXKEHHE IUIOJIOBUTOCTH HEPHO-

NaQHUH B CPAaBHEHUH C KOHTPOJIeM A0CTOBEPHO. Hccnenyemas Boa 0ka3pIBaeT XPOHAYECKOE TOKCH-
YeCKOe JCHCTBHE.

W3 HepareHcTBA 1 < for CAEAYET, YTO B KOHLEHTPALWH CTOYHBIX BoA 3,12 % CHIDKEHHE IUIOo-
JOBUTOCTH B CPaBHEHUM C KOHTPOJIEM HOCHUT Ciy4yaiHbIA Xapakrep. Mccnenyemas Boja He OKa3biBaeT
XPOHUYECKOI'0 TOKCUYECKOro ASMCTBUA Ha LepHoaadHHIA.
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Ipraoxenne U
(cipaBOYHOE)

XapaKTepHCTHKA TeCT-00beKTa

H.1 B kayectBe TecT-o0bexra Mcnons3yrT BUA Ceriodaphnia affinis. OTHOCHTCA K HU3UIHM
pakooOpa3HEIM, OTPSAY BETBUCTOYCHIX, CeMeHCTBY JabHu, pony 1eprHonadHHiA.

OTOT BHJ pPacnpoCTpaHeH 10 BceMy 3eMHOMY mapy. Llepuogaduus oGuraeT B BogoemMax Bcex
THIOB B EBpornie, CesepHoit Adpuke, Azun, HOxHoit Amepuke. HacesnsieT HerimyOoKue, mpeuMyIecT-
BEHHO HeOonpmIMe 03epa, NPYAbl, CAIKH, PEKH H pa3HOoOpa3Hbie MaJIECHbKHE BOJOEMBI, @ TAKXKE Ka-
MEHHUCTBIC JIy KU TOOepeXUN NONSPHEIX MOpeH. B MaJieHbKMX BOJOEMAX 3TOT BH/l BCTPEYAETCA PEXKe,
yeM Apyrve uepuopadpuuu. B Gonpuinx, riyboxkux BOAOXpaHWIHINAX H O3€paX BCTPEeYaloTCsd €H-
HH9HO. B EBpore BcTpeuaroTcs TONBKO B JIMTOPAJBHOM IUIAHKTOHE Ha OTKPBITHIX MECTaX MEXIy 3a-
pociiert TPOCTHUKA M MEXKIY PaCTCHUAMH HAJl 3aWJICHHBIM JHOM.

N.2 Mopgonozua. Teno uepnogapHuil 0BaJIbHOE, 3aKIOYCHO B XMTHUHOBYIO NPO3PayHYyIO pa-
KOBUHKY, CTBOPKM PakOBUHBI HAa OpIOIIHON CTOPOHE HE COCAMHEHBI, 00pa3yroT miesb. Tel0 HEACHO
CErMEHTHPOBAHO Ha Ir'oJIOBHOM, rpyAHOHN M OpromHON oTaesbl. Bnepeau 1o ro1OBHBIM OTHEJIOM Ha-
XOJIATCS IBE MAJICHBKHE aHTEHHYJbI, BOOPYKEHHBIE OCA3aTEIbHBIMU IeTUHKaMM. 110 60kaM rosoBeI
pacrnoyioKeHbl ABE 3aqHUEC CHJIBHO Pa3BUThIC aHTECHHBI, CYXXAMIUE 11 CKa4YKoOOpa3HOro repe/iBu-
JKEHWs B BoJe. B rpyiHOM otThene pacrosioKeHO S5 map rpyAHbIX HOXEK, KOTOpbIC MOKPHITH MHOI'O-
YUCJICHHBIMH IIETUHKAMM, YYaCTBYIOIMMH B mpouecce ¢uisTpaniuu Bonbl. Cepalle HAXOOUTCH Ha
CIIMHHOM CTOpPOHE IpyaHOro othena. bpromHo#i (abnpoMHUHANBHBIA) OTHAEN TYJIOBULIA C Pa3BUTHIMH
a0 IOMHHATLHBIMHA BHIPOCTAMH, OAMH H3 HUX CWIBHO BRICTYNaOIMi KoHycoBHaHbIN. [TocTabnoMen ¢
KOIOTKaMH, H2 BOTHYTOM CTOPOHE KOTOPOTrO HaxXoAaTCs MeJkue meTHHky (pucyHok U.1, KH.2).

.3 Pazmroocerue. IlonoBast cucTeMa npeAcTaBiieHa NapHBEIMH FOHaaMH; SHYHUKAMH Y CaMOK
M CEMEHHUKAMH Y CaMIIOB, KOTOPBIE PACIIONIOKEHBI 110 00€UM CTOpOHAM KHuIeyHHKa. CaMKU HECyT
10 LIECTH AHI B BIBOAKOBOH KaMepe. B npupoae Bun Ceriodaphnia affinis MOHO- MY AUMHKTHYEH C
MaKCHMMYMOM IIOJIOBOTO fnepuoaa oceHbro. B nabopatopHBIX YCIOBHAX CaMUbl NOSBIAIOTCA MPH CO-
KpalleHUH OCBELICHHOCTH, CHHIKEHHUH TEMIepaTyphl BOABI, HEAOCTATKE KUCIIOpOJia, rOJIOJaHHH, a
TaXKe NMpH BO3ACHCTBHM APYyruX HebnaronpuaTHeIX (akropoB. B 1a6opaTopHbIX YCIOBUAX, 4TOOHI
o0ecrieYnTh ONBITH JOCTATOYHLIM YMCJIOM PavyKOB, HEOOXOAMMO CO31aBaTh YCIIOBHMA LA MOJNEpXKa-
HUSA KYJBTYpHl B COCTOSHHM MApPTEHOreHETHYECKOTrO pa3sMHOXeHHA. IlosBreHue caMuOB OCODEHHO
MUCKaXKACT Pe3yJIbTaThl XpPOHHYECKHUX OIMBITOB.
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Pucynok U.1 — Crpoenue Ceriodaphnia affinis: 1 — camMka, 2 — nocTabaoMeH CaMKy, 3 — camen,
4 — noctabaoMeH camiia

//

006 s

' y {eriodaphnia affinis jalliehorg (1900)
ﬁ sin. Dubw Rochard
N

01 Mm ‘

Ceriodaphnia reliculats Jur

0,1 MM

Pucyrnokx .2 — CrpoeHHe kayaanbHOro KOroTka y pasHelx BUIOB Lieproaa(pHuMi
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IIpanoxenne K

CBraereancTBO 00 arrecTanun MBH

OEJAEPAIBHOE N'OCYIAPCTBEHHOE VHHTAPHOE IPEJIPHATHE
EX=  BCEPOCCHICKWI HAVYHO-HCCIEXOBATEILCKHH RHCTHTYT
BEMIMC METPOJOIrHYECKOM CJUYXBHR

119361 Mocxea, Opmax yn., X 46 E-mail: analyt-vin@vniims ru Ten. (095) 437 9419
Daxce’ {(095) 437 5666

CBUAETEJBLCTBO N 68-05
Ob ATTECTAIIMHKA MBH

MeToanka onpeacieHEs TOKCHYIHOCTH BOAKLE
H BOAHBIX BLITSOKEK H3 [104B, 0CAIK0B CTrOUHbBIX BOJ, OTX0XOB
N0 CMEPTHOCTH H M3MEHCHMIO TUIONOBRTOCTH nepuoaadruik

Meroanka OnpelecHHS TOKCHYHOCTH BOJRI H BOMHEIX BHTIKCK H3 MOYB,
OCAaKOB CTOYHHX BOA, CTXOROB [0 CMEPTHOCTH H H3IMCHECHHIO IUIONOBHTOCTH LC-
pronadganii, pazpaborannax OO0 "AKBAPOC", arrecroBana B COOTBEICTBAM €

[OCT P 8.563-96 1 TOCT P MICO 5725-2002 (Yactu 1-6).

ATTeCTaHa OCYHICCTRICHA MO pPe3ylbTaTaM 3KCHEPHMEHTANIBHEIX HCCICN0-
paxait MBH.

B peaynpTare aTTeCTallMH yCTaHOBJICHO, yr0 MBH cooTBeTCTBYET IMpeAbhAB-
JIAEMAIM K HEH METPONIOTHIECKHAM TPeOOBaBRHAM B 00NanaeT OCHOBHEIMEA METPOJIO-
M'MYSCKHMHA XapaKTePHCTHKAMH, MPHABEICHHHIMH Ha 000OPOTEe HACTOAIMETrO CBHAS-

TCIABCTHA.

[Ipr peamm3aimu MeTomuKH B naboparopuu o0ecnedMBalOT KOHTPOIb CTa-
OMIBHOCTH PE3YNLTATOB AHANM3A HA OCHOBC KOHTPONA CTaOmnBsHOCTH cpenHe-
KB3APATHIECKONO OTKIOHCHHA NOBTOPACMOCTH H KOHTPOJA CTACHIBHOCTH CpeA-

HEXBAAPATHYCCKOrO OTKIOHCHHS MPOMEKYTOTHOK NPECLHM3IHOHHOCTH.,

B. H. Slaman
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PE3VJILTATHLI METPOJIOTHYECKOU ATTECTALVH

o Iloxazarens
KASATCIE A3BO-
OOBTOPAEMO- POCTDO
JAMOCTH (OT-
cTH (OTHOCH- OCHTEBHOE Ipenen
(rpaHHUE OT- | TenpHOE cpea- e | moBTOpsAEMO-
O6sext mexsazpa- | oo eor | O
NOTrPEINTHOCTH) | YeCKOe OTKIO- IOHEHHE r, %,
HEHHE TOBTO- P=095_ n=2

BOCIIPOH3BO-

PAEMOCTH),

o, % AAMOCTH),

OR, %

Boaa marsesad
H NOBEPXHO-
CTHAA Npe-

cHAA, TPYHTO-
Bas, CTOVHAA.

Bonunie pui- 40 11 20
TSOKKH H3
NOYB, OC3AKOB
CTOYHHX BOJ, * |
OTXOZOB IPO-

H3IBOACTRA. : i . _______I

HaganbhHux oraena gf) III.P, Darxyannoaa



