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Hinanue 2018 r. NHA ® 14.2:4.227-2006
1 OBIIHE ITOJIOKEHUSA U OBJIACTD IPUMEHEHHU A

Hacrosuumit HOpMaTHBHBIH JOKYMEHT YCTaHAaBJIHMBAECT METOAMKY H3MEpPEHHIH
MacCOBBIX KOHLEHTpauui ¢opmansaeriaa n aueTambieruia B npodax OUTHEBBIX H
[IPUPOJHBIX BOJ METOZOM BhICOK0I(DEKTHBHOH )KHAKOCTHOH XpOMaTOrpadHH.

Mpumeyanue~Ilon NHTheBBIMH BOJaMH NOXPAa3yMEBAIOTCA BOIBI LIEHTPAIH30BAHHBIX
M HEUCHTPAIH30BaHHBIX CHCTEM BONIOCHAG)KEHMA, BOAbI pac)acoBaHHBIC B €MKOCTH (YTIakOBaHHas
NUTHEBaA BOAA), MuHepaibHbie Boabl. Ilon npHponHBIMM BOJaMM  MOJPa3yMEBAOTCH
MOBCPXHOCTHBIE H TMOA3CMHEIE BOJABI, B TOM YHCJAC HCTOYHHKH NHATHECBOroO BOIIOCH&G)KCHH’I,
rPYHTOBBIE, TalIble, aTMOCHEPHEIE OCANKH (AOXKIb, CHET, rpan).

Jonyckaercs nNpPHMEHEHHE METOOMKH JUIA aHalu3a Boj OacceliHoOB H
aKBaNapKoOB, TEXHUYECKHX BOA (OTKPHITBIX M 3aKPHITHIX CHCTEM TEXHOJIOMHYECKOrO
BOJOCHAOXEHHH), TEXHOJOTMYECKHX DAacTBOPOB, MOZCHbHLIX pPacTBOPOB, BOAHBIX
BRITSKEK (M3 MarepyasoB, MCRONL3YEMHIX B CHUCTeMax BojpocHaOxenus, u3
NPOAYKLHMH, H3TOTOBJICHHOH M3 TNOJHMEPHBIX MAaTCPHANOB, M3 YKYNMOPOYHBIX
MaTepHaloB, U3 NMPOAYKIIHH TEKCTHIIA, MEXa M KOXH, H3 MaTepHalIOB, HCIONIb3YEMBIX
JUIA H3TOTOBJIEHHA MIPYLIEK H Npode NPOAYKLHH, H3rOTOBICHHON M3 IOJMMEPHBIX
MaTepHaoB).

Jlnana3oH M3MepeHHil MacCOBBIX KOHUCHTpauuil (opManbaernaa cocraBaser
ot 0,002 a0 0,2 mr/aM® ¥ MaccoBsIx KOHUEHTpauui aueransaernza— ot 0,005 mo
0,25 mr/am’.

IIpuMmeuaHHe - [IpoIOMKHTENLHOCTE aHaNH3a ORHOH mpobbn He MeHee 3-Xx 4acos,
cepud u3 10 npo6 — 8 yacos.

bnok-cxeMa BhINOJIHEHHUs aHANH3a NPUBEJCHA B MPHIIOXKEHHHU A.

2 HOPMATHBHBIE CCBIJIKH

I'OCT 8.135-2004 T'ocymapcrBeHHas cHCTeMa OOeCneYeHHs CIHHCTBA
n3MepeHui. CTaHIapT-THTPhE Ul NMPHIoTOBNIeHUA GydepHBIX pacTBOpoB - pabouux
stanooB pH 2-ro ® 3-r0 pa3panoB. TexHHueckMEe U METPOJOTHYECKHE
XapaKTepHCTHKH. MeToMbl X onpe/e/ieHus.

I'OCT 12.0.004-2015 Cucrema craHOapToB 0e30macHOCTH  TpyZa.
Opratuszauus o6yyenus 6esonacsoctu Tpyaa. O6imue nomoxeHus.

I'OCT 12.1.004-91 Cucrema cranpaproB GesomacHocth TpyAa. IloxapHas
6esonacHocTb. O61ue TpeGoBaHuA.

I'OCT 12.1.007-76 Cucrema crannaproB Oe3omacHOCcTH TpyZha. BpenHsie
semectBa. Kiaccudukauus u obmue tpebosanus 6e30MacHOCTH.

TOCT 12.4.009-83 Cucrema cranpaproB GesomacHoctn tpyaa. Iloxapras
TEXHHKA JUIA 3a1UMThI 06bekToB. OCHOBHBIE BHABL. PasMemeHne n o6y KuBaHHe.

T'OCT 17.1.5.05-85 Oxpana npupoxsl. I'mapocdepa. Obmue TpebosanHa K
oT6opy npo6 noBEPXHOCTHEIX H MOPCKHX BOJ, JIbAA U aTMOCHEPHEBIX 0CAKOB.

FOCT 1770-74 Ilocyna mepnas naboparopHas crewisHHas. L{wamuapoi,
MEH3YPKH, KoNObl, npobupku. ObLine TEXHNYECKHE YCIOBHL.

I'OCT 4166-76 Peaxtnssl. HaTpnii cepHokucibiii. TeXHHYECKHE YCTIOBHS.

I'OCT 4233-77 Peaxtussl. Hatpuii xnopucteiit. TeXHHUECKHE YCIIOBHS.

T'OCT 4328-77 Peaktubl. Hatpua ruapookuck. TexHuyeckue ycloBus.

1
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I'OCT 5556-81 Bara MemWUMHCKasd THIPOCKOMMYECKaA. TeXHHYECKHE
YCITOBUA.

IFOCT 22648-77 Ilnacrmaccel. Meroasl oONpefeSeHHsS THTHEHMYECKHUX
ri0Ka3aTenceH.

I'OCT 25336-82 Ilocyna n obopynoBanue nabopaTopHsle CTesHubie. THibl,
OCHOBHBIE TapaMeTPHl  Pa3MEpPHI.

TOCT 27068-86 Peaktuebl. Harpuit cepHOBaTHCTOKMCHHIH (HaTpus
THOCYNb(dar) 5-BoaHbIH. TeXHUIECKHE YCITOBHA.

I'OCT 31861-2012 Bona. O6wue TpeboBatus x ot6opy npob.

IFOCT P 12.1.019-2009. Cucrema crangaproB ©6e30macHOCTH TpyAa.
DnekrpobesonacHocrs. O6mue TpeGOBaHUA H HOMEHKJIATYPa BHIOB 3aLIHTEI.

FOCT P UCO 5725-6-2002. TourocTs (NpaBMILHOCTh M NPEIH3HOHHOCTb)
METOZOB U pe3yibTaToB HM3MepeHuii. Yacts 6. Vcnonb3oBanue 3HaA4YEHHH TOYHOCTH
HAa NPaKTHKE.

I'OCT OIML R 76-1-2011 I'ocyaapctsesHas cucTeMa obecneyeHns eAMHCTBA
u3MepeHuii. Becbl HeaBroMaTnyeckoro acicTeua. Yacrs 1. Merponornyeckue n
TeXHHYeckue TpeboBanua. Mcnbranus.

I'OCT P 52501-2005 Boma anma maGoparopHoro aHamusa. TexHHueckue
YCHOBHSL.

I'OCT P 53228-2008 Becwl neaBTOMaTHdeckoro pedcTemsa. Yacrs 1.
MeTrponornyeckne H TexHuueckne TpeboBanmns. Ucnpitanus.

I'OCT P 56237-2014 Bopma nutheBas. Ot6op npob6 Ha CTaHIusX
BOJIONIOATOTOBKH H B TPYOONPOBOAHBIX PACHPEACIHTENbHEIX CHCTEMAX.

MY 2.1.4.2898-11 Meroaudeckue ykasaHus. CaHuTapHO-
SIHIEMHONOrHYECKHE MCCIEOBAHUA (MCIBITRHHUA) MATEPHAJIOB, PEareHTOB H
06OpyROBaHN, HCHONb3YEMBIX AN BONOOYMCTKH M BOJONOATOTOBKH.

MYVK 4.1/4.3.2038-05 Metoas! koHTponA. Xumudeckue haxropsr/dusuyeckue
¢axTopsl. CaHUTapHO-ONMUACMHOIOrHYECKas OLEHKa Hrpyumlek. MeTomuyeckue
YyKa3aHHs, »

TY  6-09-2662-77 MeTuneH  XJOPUCTHIH  (DUXIOpMETaH)  auA
XpomaTrorpa M XUMHYECKH YHCTHIH.

IIpumevanue—Ecan cchulouHBlii CTaHAApPT 3aMeHeH (M3MEHEH), TO ciedyeT
PYKOBOACTBOBATLCA 3aMCHAIOMMM (uameuenubm) CTaH2pTOM. Ecng  CcCBUIOYHBIH CTaHnapT
orMeHeH Ge3 3aMEHBl, TO MOJIOKCHHE, B KOTOPOM JaHa CCbUIKA HA HEro, MpHUMEHACTCA B 4acTH, HE
3aTpParvBaoLIe 3Ty CCBUIKY.

3 NPUNIACAHHBIE XAPAKTEPHCTHKH !lOKASATEJIEﬂ TOYHOCTH
A3SMEPEHUHU

Hacrosiiass Metoanka o0eCNeYHBACT MONYYCHHE Pe3yJITATOB M3MEPEHMH C
TOTPEIIHOCTBIO, HE NPEBHIUAIONIEH 3HaYeHHH, IpUBEIeHHRIX B Tabmue 1.
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Tab6anual-3uavenus noxkasaTeJeH NOBTOPSHEMOCTH, BOCIPOH3BOXHMOCTH
H TOMHOCTH

JlHana3oH H3MEpeHHi, Iloka3zarean IToka3zaTenn IMokasarens
mr/om® NOBTOPAEMOCTH BOCNPOH3BOAKMOCTH TOYHOCTH
(oTHOCHTENBHOE (oTHOCHTENBHOE (rpaHuip
CpeNHEKBaAPaTHYECK | CPENHEKBANPATHYECKOE | OTHOCHTENBHOM
o€ OTKJIOHEHHE OTKJIOHEHHE [OrpeuIHoCTH MPH
TNIOBTOPAEMOCTH), BOCHPOH3BOAMMOCTH), IOBEPHTEABHOH
Cp, % Gr, % sepoaTHoctu 0,95),
=8, %
dopmanbaerun
ot 0,002 ao 0,005 Bmou. 12 18 37
cB. 0,005 xo 0,025 siitoy. 10 15 30
cB. 0,025 no 0,1 Bxmovu. 7 11,5 23
ce. 0,1 go 0,2 BKAOY. 5 10 20
Aperanbaerna
ot 0,005 mo 0,01 sknioy. 17 22,5 45
cs. 0,01 no 0,1 Bxnioy. 12 20 40
cB. 0,1 xo 0,25 Bxmioy. 11 13,5 27
4 METOJ U3SMEPEHMM

Meron  M3MEpeHHH  MacCOBBIX  KOHLEHTpauuii  ¢dopmamsaeruza u
aneranbAerHAa OCHOBAH HAa  B3aHMOJCHCTBHM  3TMX  COCHUHEHU#H c
2,4-puHATPOOCHUITHAPASHHOM, 3KCTPAKIHM MOMYYCHHBIX [PORYKTOB pEaKmuu
XJIODHCTBIM METHWIICHOM, YNapHBAaHHH KCTPAaKTa HAa POTAUMOHHOM HCIIapUTENE U
aHanu3e 3kcrpakra MerogoM BOXKX ¢ YV -perexropom.

MaccoByl0  KOHUEHTpPAUHIO BEMIECTBA B [po0e  pacCYHTBIBAIOT C
HCMONB30BAHHEM TPaXyHPOBOUHON XapaKTEPHCTHKM, ONMCHIBaIOLUEH 3aBUCHMOCTH
TUIOIIAH XpOMAaTOrpaHueCcKOro [MHKa OT COACPKAHHUS BEIECTBA B IPallyHpPOBOYHOM
pacTBope.

5 CPEACTBA U3MEPEHMIA, BCIOMOT ATEJILHBIE YCTPOMCTBA.
PEAKTHBbBI 1 MATEPHAJIBI

Hpu BemonHeHny u3MepeHHii NPUMEHSIOT Cle/lyrole CpeACTBa H3MEPEHHIA,
BCIIOMOTaTe/IbHbIE YCTPOHCTBA, MaTEPHAIIbI, PEAKTHBEI, CTAHAapTHsIE 00Pa3Lbl ¥
BEILECTBA rapaHTHPOBAHHOM YHMCTOTHL.

5.1 CpeacrBa H3MepeHHii, BCIOMOraTe/bHble YCTpoiicTBa

5.1.1 Becw naboparopHsie o6umiero Ha3sHa4YeHHs CACLHAILHOTO WM
BBLICOKOI'O KJIACCa TOYHOCTH, C HaHOOoabIIMM npeaenoM e3pewnsanud 200 r no
I'OCT OIML R 76-1 unu no 'OCT P 53228.

5.1.2 pH-merp ¢ MaruuTHOH Memrankoi, kanpumep pH 673M.
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5.1.3 Cucrema xpomarorpapuueckas, Hampumep «Agilent 1100», «Agilent
1200», «Agilent 1260» ¢pupmbr «Agilent Technologies» (CLLIA) unn «Series 200»
¢upmer «Perkin Elmen» (CILHA) B koMmurexre:

- Hacoc Bbicokoro aasieHus Ha 2 WiH 4 3/I0CHTa.

- JlerexTop Ha AMOAHOH MaTpuue i YP-aeTekrop.

- MerasaTop BakyyMHBIH IS iera3supoOBaHNS MIOCHTOB.

- YcrpoiictBo ans aBroMaTHueckoro ordopa M Beoja npo6 (aBTOCOMILIED),
1103BONAIOLIEE BBOAHTH (5 — 30) MM® npo6sr.

- Kononka xpomarorpadmueckas wmeramnmdyeckas ¢ ¢asoli Ha ocHoRe
cHIMKarens ¢ npHBHTHIMH rpynnamu C18 pasmepom 150x4,6 MM, 3epHeHHEM 5 MKM,
Hanpumep «Hypersil Green PAH» ¢upmsl «Shandon HPLCy (CLLA).

5.14 YcraHoBKa [1d NOMYyYEHHUA [CHOHH3MPOBAHHOH BOOBI 2 CTENEHH
yMCcTOTHI, HanpuMep «Millipore Elix».

[Ipumeyaune—Jlna nonyyeHUs OCHOHH3IHPOBAHHOH BOABI HEOGXOMMMOrO KayecTpa
PEKOMEHIYETCS HCIOMB30BATH YCTPOHCTBO U1 JIONOJIHHTENLHOH OYHCTKH BOJIBL.

5.1.5 Hiciaputens poTalHOHHbIH, MO3BOSIOME PErYIHPOBATh TEMIEPATYPy
BozasHo# 6anu (ot 30 °C go 100 °C) u cKOPOCTH BpalieHHA KOO IS ynapuBaHus,
CHabXXEHHBIH BOZOCTPYHHBIM HAacCOCOM IUIA CO3JaHHA YMEPEHHOr0 BaKyyMa,
Hanpumep «Rotavapor 114» ¢pupmst «Buchin (Iepmanus) nau mo6oil apyroii.

5.1.6 KomnsioTep nepcoHanbHbIH, NO3BONSAIOWMH paGoTaTh ¢ MPOrPaMMHBIM
ofecneyeHHeM MUl yripaBneHns xpomatorpadom, cbopa nadopmaunu ¥ o6paborku
pPEe3YIbLTaTOB.

5.1.7 Npuurep nro6oii Mapku.

5.1.8 Ycrpo#cTBO ANs BCTPAXMBAHMS €MKOCTEH C XXKHAKOCTHIO JIO60ro THna,
HanpuMep LIIOTTENb-AllNapaT Ha 5 MECT Ui ACNUTENLHBIX BOPOHOK BMECTHMOCTBIO
1 am® dupmbr «Agitelecy, karanor «Fisher Laby.

5.1.9 dopxononka ¢ KapTpHKeM pasmepoM 15x3,2 MM c copGeHTOM Ha
OCHOBC CHJIMKarcias ¢ NpHBHTEIMH rpynnamu C18, sepuennem 7 MKM, HampHMep
¢bupmer «Perkin Elmer».

5.1.10 XonoaunsHUK  ABYXKaMepHBIi 6b1TOBO}A, obecneuuBarommit
TEMNEparypy XOIoAuNeHOH kamepsl (2-10)°C u MOpO3MIBHOH KaMepsl
munyc (12 - 24) °C.

5.2 JlaGopaTopHas nocyaa

5.2.1 Boponku s ¢puastpoBasus B-75-110 XC no I'OCT 25336.

5.2.2 Boponku nemrenshsie BJ[-3-1000 XC no F'OCT 25336.

5.2.3 Konbu Mepusie Bmectumoctbio 10; 500 u 1000 e’ no I'OCT 1770,
KJIacC TOYHOCTH 2.

5.2.4 Konbsl KpYTJIOAOHHbIE C MPHTEPTHIMU NPOOKaMH BMECTHMOCTHIO 1AM’
K-1000-29/32 TXC no I'OCT 25336.

5.2.5Kon6s rpywesuaHre CO UUTHGOM BMecTHMOCThIO 100 oM’
I"p-100-29/32 TXC no I'OCT 25336.

5.2.6 Mensypkn BmecTHMOcThIO 250 M 500 cM’ mo IOCT 1770,
KJ1aCC TOYHOCTH 2.
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5.2.7 Mukpownpuus: BMectumoctsio 0,010; 0,025; 0,050; 0,25; 0,50 u
1,0 cM’, Hanpumep dupmsi «Hamilton».

5.2.8 [luneTku TrpagyupoBaHHble BMECTHMOCTBIO 2; 5 H 25 cM® o
T'OCT 29227, xnacc TOYHOCTH 2.

5.2.9 Craxan BMecTHMOCTBIO 1000 cm® o TOCT 25336.

5.2.10 ®dnaxoHs CTEKJITHHBIE, TePMETHYHO 3aKpBIBAIOIHECH
3aBHHYMBAIOIMMHUCS KpblKamu BMectumoctsio (1,5-2) oM u (5-7) oM,
CHab>XeHHBIE MPOKNANIKAMH C Te(DIOHOBBIM IIOKPBITHEM.

5.2.11 Llumusap mepHsiii BMectumocthio 100 cM® mo TOCT 1770, xmace

TOYHOCTH 2.
5.3 PeaKTHBBI H MaTepHabI

5.3.1 AUETOHNTPHI WA TpanHEeHTHOH XpomaTorpaduH, HampuMep GHPMBI
«Merck» nnm «Acrosy.

5.3.2 Boga nevOHHM3MpOBaHHas C cozepxanueM Qopmanbaeruaa He Gonee
1,5 Mkr/nM® W aneramsmermpa ue Gonee 4 mkr/oM’  (manee -  Boja

JEHOHU3HPOBaHHas).
NMpumeuanue—Jna NPUroTOBNEHHS PacTBOPOB AOMYCKACTCA MCNONb30BaTh BOLY

NHUTBEBYIO DPacacoBaHHYI0 B €MKOCTH K3 MON3EMHBIX HCTOYHHMKOB, HE COAEPKAILYI0
dopManbaerua ¥ aleTaNbAErH, HaNPHMEP MUHEPaIbHYIO Bofy «Evian» (Opanums).

5.3.3 2,4-nMBUTPOdEHNNTHAPA3HNH, C CONEPXKaHUEM OCHOBHOrO BELIECTBA HE
meHee 98%, nanpumep ¢upmer «Sigma-Aldrichy» wm «Acrosy.

53.4 Tugpodranar kamua (KHCgH;O,), craupapr-tutp 0,05 Moub/kr
(pH=4,01 en.pH) no 'OCT 8.135.

5.3.5 MeTuneH xJI0pHCTHIH, X.4. o TY 6-09-2662.

5.3.6 Harpnii ruapookuck (rHApoKcHA HaTpus), X.4. no 'OCT 4328.

5.3.7 Harpu#t cepHoBaTHcTOKMCHEIi (HaTpus THoCyabdar), 4Y.jga. Mo
I'OCT 27068.

5.3.8 Harpuii cepHokucaniii (Hatpus cynbdar, Na,SO,) 6e3Bonnblif, 4.1.a. N0
T'OCT 4166.

5.3.9 Harpuii xnopucrslii (HaTpua xiopun), x.4. no FOCT 4233.

5.3.10 MeraHoxn ans XUAKOCTHOH xpomarorpapuu no TY 6-09-14-2192 wiu
JUNA CIEKTPOCKONHH, Hanpumep dupmel «Merck» (Tepmanus).

5.3.11 Bymara vHAMKaTOpHas YHHBEpCalbHas, M03BOJAIOIAd u3MepaTs pH B
Ananasose ot 4 no 6 en. pH ¢ marom 0,5 ex. pH.

5.3.12 Bara meauumHCKas xupypruyeckas xnonkosas no 'OCT 5556.

5.4 CranpapTHele 00pa3ubl. ATTECTOBaHHbIe pacrBopbl. BemecrBa
FapaHTHPOBAHHOH YHCTOTDI

5.4.1 CrannaprHsiii o6pasen dopmansaernna (CO) B BHAE BOAHOFO pacTBopa
C MaccoBOW KOHUEHTpauMed 1 MI/cM® C OTHOCHTENBHOH IOTPEUHOCTHIO
aTTECTOBAHHOTO 3HAYCHHUA He Gonee 4 %.

5.4.2 Aueranbaerun — BEWECTBO rapaHTHPOBAHHOH YHCTOTHI C COMEPIKAHMEM
OCHOBHOTO BeumiecTBa He MeHee 98 %, HanpuMmep ¢upmsl «Dr.Ehrenstorfer» unn
moGoil apyToH.
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Mpumevasnsa—

1 JlonyckaeTcs HCNONL30BaHHE YTBEPXKAECHHRIX THMOB CPEACTB HM3MEPEHUH JMIOObix
NPOM3BOAMTENCH, O0ecneynBalOmMX [ONYYECHUE pE3YNbTaTOB HM3MEPCHMH C YCTaHOBJICHHOM
TOYHOCTBIO.

2 Jlonyckaercss  MCIOAB30BaHME  OGOpYNOBAaHMA, MATEPHAIOB H  PEAKTHBOB C
XapaKTEPHUCTHKAMH, HE XYXKE, YeM Y BhILICYKA3aHHBIX, B TOM YHMCSI€ HMIIOPTHBIX.

6 YCJIOBIsI BE3OIIACHOI'O NIPOBEJAEHMS PABOT

6.1 [lpy BeIMONHECHNHM H3MEPEHUH HEOOXOAWMO COOMIONaTs TpeOGOBaHHA
TexHuKH GesonacHocTH npu pabore ¢ xuMHyecknMy peaxTusamu no [OCT 12.1.007.

6.2Ilpn pabore ¢ obopymoBaHHeM HeoOXOAHMO cOOJIOKaTH 1IpaBHiIa
anexrpodesonacHoct no FOCT P 12.1.019.

6.3 Obyuenne pabotatomux Oe3omacHOCTH TpyAa AOMKHO  ObITH
opranu3oBato B coorsercTBiH ¢ OCT 12.0.004.

6.4 llomemenue naboparopuM JOMKHO COOTBETCTBOBaTh TpeGOBaHHAM
noxapHo# 6esonacioctd o 'OCT 12.1.004 1 uMeTh CpeacTsa OXapoTyleHHs No
I'OCT 12.4.009.

6.5 OtpaboTaHHble pEaKTHBHI, PACTBOPH, MAaTEpHANEl M MNPOOBl OJDKHEI
YTHIH3HPOBATECA B COOTBETCTBHH C ACHCTBYIOIMMY B IAGOpaTOpHH NPONEAYPHBIMH
ROKYMEHTaMH.

7 TPEBOBAHHSA K KBAJITHOHKAIIUU ONTEPATOPA

K Brmonnenuio uamepenuii u 06paboTke HX pe3ybTaTOB JOITYCKAIOTCA JIMILA,
HMEIOLIME cpellHee CNELHAIBHOE HIH BiclIee 00pa3oBaHHe XHMHYECKOTO NpodHIL,
BIAJICIOINE METOIOM XPOMAaTOrpadpHMYecKOoro aHamu3a, 3HAKIHME KOHCTPYKLHMIO,
NPUHLMI JeHCTBHA ¥ PABHIIa SKCIUTyaTallyy JaHHOro 060pyIOBaHus.

K BrimonHensio paboT no npoGoNOAroToBKE AOMYCKAIOTCH JIMLA, HMEIOLIHE
cpelHee cnenHalbHoe oOpa3oBaHHe XHMHMYECKOTO npoduis, 0Oy4eHHbIE METOAHMKE
MOATOTOBKY MPoOHI UL XpOMaTOrpaduuecKoro aHan|3a.

8 YCJIOBUSA BBIIIOJHEHH S H3MEPEHH

[Ipn BHINOJNHEHWH M3MEPEHUH B NaGOpaTOPHH NOJKHBI OBITH COGIHOZCHBI
ClIERYIOIHE YCAOBHS:

TeMrneparypa Bo3yxa (20— 28)°C
OTHOCHTENbHAA BIAXHOCTH BO3AYXA e Gonee 80 % npu 25°C
9 OTBOP ¥ XPAHEHHE NIPOB

9.1 Ot60p mpob Boasl ocywecTsuaoT B coorBercTeun ¢ TOCT 31861 u
I'OCT P 56237 B CTCK/IABHEIE TEPDMETHYHO 3aKyNOpHBaroupecs (IIaKOHBI U3
TEMHOTO CTEKJIa C MPHTEPTHIMH HPOOKAMH MM C KPBILIKAMH M3 MOJMNpPOMMIEHA
(une gpyro#f mIacTMacCel, He colepxaueid ¢opManbierMa M aUETANLACTHA).
HeponycTuMo  MCMOAB30BaTh  KPHIIKH,  HM3rOTOBJICHHBIE M3  ¢eHoOsO-
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dopmanbaeruaHbix cmon. dnakoHs! 3aNOIHAIOT n}poﬁoii BoAbl A0 npobxu. O6bemM
oTOupaemoit npols! noIDkeH ObITh He MeHee 0,5 am-.

BonHbie  BBITDKKM TOTOBAT B COOTBETCTBHH C  TpeOOBaHHAMM,
YCTaHOBJICHHFIMH HOPMaTHBHBIMH JIOKYMEHTaMH Ha UCCIIEAyeMbli 00BEKT.

9.2 ITpoOy NHUTHEBOH BOIBL, COACPXKALIYIO OCTaTOUHEIN XJIOp, KOHCEPBHPYIOT
Ha MecTe 0100pa, no6aBnAs THOCYNIbdAT HaTpua U3 pacuyera (80 % 10) mr Ha 1 am
npoosI.

9.3 Orobpannyio npoly fonyckaeTcs XpaHUTh JO Havyana aHaaK3a B TEYCHHUE
CYTOK ¢ MOMEHTa oTOopa 6e3 NPUHYAMTENLHOTO OXJIAKACHHS H KOHCEPBALHMH.
BBITAXKY aHaNIH3MpYIOT B TeYEHHE CYTOK C MOMEHTa npuroroBienus. Ecnu Takoi
BO3MOXHOCTH HeT, TO npoba BoAbl (HWIH BHITAKKA) MOXET JONOIHHTEILHO
XpaHuThca npH Temneparype (2 — 10) °C B Teuenue 3 cyTok.

9.4 Ilpn otbope npob COCTaBAAETCS CONMPOBOAUTENLHBIH HOKYMEHT, B
KOTOPOM YKa3bIBaeTCs:

— MeCTO, JiaTa H BpeMs 0T0opa;

— HOMep npoObI;

— JIOJDKHOCTb, JaMHIIHs COTPYAHHKA, OTOMpaloero npody.

9.5 Ot6op nponykumx

Ot16op NpOAYKUMH OCYILECTBIICTCA B COOTBEICTBHM C TpeOOBaHHAMH,
YCTAHOBNEHHBIMH JUI1 JaHHOrO o0bekTa HccnepoBaHuid. IIpoGel nomkHEI OBITH
yNaKkoBaHbl U1 o0ecneyeHus COXPaHHOCTH npoiaykuuH. Jlo nmpoBefeHHs aHamM3a
06pasisl IPOAYKUHK XPaHATCA NpH KOMHATHO#H TeMneparype.

9.6 OTpaGoTaHHbIE DEaKTHBHI, PacTBOPHI, MATEPHANBl H NPOGHI JNOJDKHEI
YTHIHN3MPOBAaTHCA B COOTBETCTBHH C ACHCTBYIOIMMH B J1aGOpaTOpHH MpoLeAyPHBIMH
JOKYMEHTaMHu.

10 NOATOTOBKA K BBLIIIOJHEHMIO U3MEPEHUMA

10.1 lMoaroToBKa anmapaTypsl

[MoaroroBky xpoMarorpapuyeckoifi cHCTeMsl H KOMNbloTepa K pabote
NpOBOJAT B COOTBETCTBHH C MHCTpPyKUMe#l Mo aKcIuryatauumu. Ha komnsiotepe B
nporpaMMe yNpaBleHHd CO3NAIOT METOJ aHATH3a C HCHOAb30BaHMeM abCOMOTHOM
TPafyMpOBKH  COFJACHO  PYKOBOACTBY MO  OKCIUIyaTallHH  HpPOrpaMMHOIro
obecnieycHHA. B KayecTBe MIOCHTOB HCIOB3YIOT SMIOEHT A M 3M0eHT B, koTOpEIE
NpeacTaBiIAIoT cO6O0#, COOTBETCTBEHHO, IEHOHH3HPOBAHHYIO BOXY H aETOHHTPHIL.

[ns ynaneHus pacTBOPEHHBIX ra3oB (KHCIOpPOAa M Zp.) M3 pacTBOPMTENCH
INPHMEHAIOT BaKyyMHbIH A€ra3arop.

Beoa npoGbl B KOMOHKY OCYWIECTBIAIOT C MOMOIUBIO aBTOMATHYECKOTro
npo6ooTOOPHUKA.

Xpomarorpapuyeckyio CHCTEMY BKIIIOYAIOT B COOTBETCTBHH C MHCTpYyKLMEH
10 3KCILIyaTalMH ¥ BbIBOAAT HA PEXKHM DU CIIELYIOMHX YCIOBHUAX.

Pexomendyemvle napamempsl pabomst XpomMamo2paguyecko cucmemsr:

O61beM BBOANMO# NPobsI (5-10) mM°
CKOpOCTb 3MIOUPOBaHU S (1-1,2) eM*/mun
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Perucrpaums nornomieHus MPOM3BOAMTICA HA JUIMHE BONHBI 356 HM npH
IIHPHHE CNIEKTPANbHOM T10I0CH 4 HM.

XpomarorpadypoBaHye NPOBOAMTCA B IPAlHEHTHOM peXHME IO NporpamMme,
OMHCaHHO B Ta0n. 2.
T a6auuna2-—Hporpamma paGoThl rpaueHTHOr0 HacoCa

Bpems ot Hauana A (Bopa), B (aueToHHATPHI),
H3MePEeRHs, MHH % %
0 65 35
5-13 55 45
14 0 100
15 0 100
16 65 35

IIpumeyaHu e — Jlomyckaercs H3MEHATH MAPaMETPH XPOMATOTPadUUECKOro aHanu3a
B 33BHCHMOCTH OT MNEpEeYHs ONpENCIACMBIX BEWECTB M HCIMONb3yeMOoi Xpomarorpaduueckoit
KOJIOHKH.

10.2 IIpuroToBJieHHe peaKTHBOB

10.2.1 IIposepxa wucmomul MemuneHa Xaopucmozo

ITpoBepKy YHCTOTHI KaXKAOH MApTHH METHICHAa XJIOPHCTOFO OCYIMECTBIAIOT
xpomarorpapuueckum MeTonoM. Jlis sroro 10 oM’ meTmiena xiopmucToro
MOMEIMAIOT B KONOY PpOTAUMOHHOrO HCMApHTENA BMecTHMOCTBIO 100 oM’ M
YTapHBaKOT Jocyxa npu temneparype (50 —60) °C. Ilo okoHyaHu# ynapHBaHMA K
CYXOMY OCTaTKy A00aBIAIOT 1 CM~ alleTOHUTpIUIA M OCTaBJsIOT Ha (5— 10) MuH B
KOJIOE UM pacTBOpDEHHS OCTaTKa. 3areM pacTBOp NepenuBaloT BO (nakoH
BMECTHMOCTBIO 2 CM’, TEPMETHYHO 3aKpHIBAIOT M aHANM3HPYIOT B YCIOBHAX
xpoMmarorpapupoBanusa npoGul. Ha xpomartorpaMMe He JOJDKHBI NPHCYTCTBOBAaTh
MHKH, MEIIAOHIYE ONPEACICHUI0 GOpMANBAErHaa U alleTAIbACTHAA.

10.2.2 Pacmeop 2udpoxcuda nampus monsproii xonyenmpayuu 0,1 mons/on’

B mepuyio konGy BmecTHMOCTBIO 500 cM’, comepxamryio (200 —300) cm’
IICHOHH3HPOBaHHO# BOABI, nomemwator (2,0+0,1) r ruapokcupa Harpus,
riepeMelIHBas CTeKJIHHON NMaJlouko# 0 monHoro pacrBopeHud. Ilocie ocTeiBanus
1I0BOZAT 06beM pacTBOpa 110 500 cM> eMoHM3HPOBAHHON BoXON. PacTBOp XPaHAT He
Gosee 6 MECLEB NP KOMHATHON TeMIepaType.

10.2.3 Pacmeop 2,4-Ounumpogenunzudpasuna MAaccoeod KoHyeHmpayuu
3 me/er’

B Mepuyio konby BMecTHMOCTBIO 500 cM’, conepxawmyio (200 —300) cm’
aleTOHHTpUIA, BHOCAT (2,25 £ 0,05) r 2,4-auHuTpodeHIUIrupa3sHHa, paCTBOPAIOT U
DOBOAAT 0OBEM pacTBOpa N0 METKH aneTOHWTpHiIoM. PacTBop xpaHsT He Gonee
6 MecsuieB B XONOAWILHUKE NpU Temmnepatype (2 — 10) °C.
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10.2.4 Pacmeop  2udpogpmanama  xanua  MOAAPHOU  KOHyeRmpayuu
0,1 monv/on’

BCKpBIBAIOT aMNyJy CO CTaHAApPT-THTPOM M IEPEHOCAT €€ COUNEpXHMMOE B
MEPHYIO Konﬁy BMECTHMOCTEI0 500 CM’, B KOTODYIO NpEIBAPHTENbHO HAIMBAIOT
(200 — 300) cM® nevorHn3upoBanHoi Boxsl. ITocie pacTBOperHs ruppodTanara Kaius
JOBOAAT OGBEM PacTBOpPA 0 METKH HEMOHH3MPOBAHHON BOXOMH. PacTBOp XpaHST He
Gonee 3 Mecsues B XOJOAHMIbHKKe NpH Temnepatype (2 — 10) °C.

10.2.5 Pacmeop ¢gmanamnozo 6yghepa

B MepHyio konGy BMecTHMOCTHIO 1000 oM’ nomemalor 500 oM’ pacrsopa
rugpodTanaTa KaguA MonsApHOR xoHuentpauuu 0,1 Moms/am’, noGasnsior 180 oM’
PacTBOpa rHAPOKCHIA HATPHA M TOCHE MepeMeItHBaHHsA JOBOAT 00beM pacTBopa A0
MeTKM HAeHOHM3upopaHHoW Bomoit. ComepkuMoe KONOB! NEpeNuBAOT B CTAKaH,
KJIaZyT B CTaKaH MarHHTHYIO MEWIANIKY H NPH NEPEMELINBAHUH NIPOBOAAT H3MEPEHHE
3HayeHHs pH, xoropoe momkHo OwTh paBHO (5,0+0,5) en. pH. Ecnu 3nauenne pH
Menee 4,5 en. pH, To B cTakaH no KanmiM J06aBIAIOT PacTBOP MMAPOKCU/A HATpHS
MOJIIpHOH KoHueHTpauuu 0,1 MOIB/IM’ M JOBOLAT 3HAYEHHE pH 6ydepa mo
HeoOxonumoro. PacTBop xpaHaT He Oonmee 3 MecsueB B XONOAMABHHMKE IIPH
Temneparype (2 - 10) °C.

10.3 IIpuroToBlIeHMe rPpaJyHPOBOMHBIX PACTBOPOB

10.3.1 OcHnogHoti zpadyupoeouubm pacmeop opmansoezuda Maccoeo
koryenmpayuu 1000 m2/or’

B KauyecTBe OCHOBHOrO IPafyHpPOBOYHOIO pacTBopa dopmansaernna
ucnonb3yior CO ¢ MaccoBoi konnentpauneii 1000 mMr/am® dopmamsaeruna B soze.
CO cocraBa pacTBopa ¢opMaibaeruia Nocjae BCKPHITHA aMITyJIBl XpaHAT He Gosee
3 MecAueB B xonounsHuKe npu temneparype (2 — 10) °C B repMETHYHO 3aKpEITOM
¢naxone.

10.3.2 Ilpomescymounvlii  2padyupoeoynvlii  pacmeop  opmansdezuda
Maccogou xonyenmpayuy 100 m2/on’

IIpomexxyTouHEI TIpanyMpoBO4HBIE pacTBOp (opmaibieruna B Boxe C
MaccoBO¥ xoHneHTpauueit 100 mr/am’ rorostr u3 CO. Mlns storo 1 e CO
NOMELIAIOT B MEPHYIO koNnGy BMecTHMOCTHIO 10 cM® M noBonAT 06BEM pacTsopa 10
METKH JCHOHH3HPOBAHHOH BOZOf.

IlpomexcyTouHBIH rpagyMpOBOYHBIH pacTBOp (OpMANbLErHAA XPAaHAT He
6omee 3 mecsAueB B XonogunbHuke npu temmeparype (2-—10) °C B repmernyHo
3akphITO# KonGe. Tlepen HCMONB30BaHHEM PACTBOP BHIAEPIKHMBAIOT P KOMHATHOMH
TeMIiepaType He MeHee 20 MHUHYT.

10.3.3 Ocnosnoti zpadyupoeoqnbm pacmeop ayemanvoeuda Maccoeou
xonyenmpayuu 1000 Mo’

OcHoBHoIf lpanynpoaoqnmu PacTBOp aueTATBACIUA2 B METAHOJIE C MaCCOBOM
KoHuenTpaumeii 1000 Mmr/aM’ roToBsT M3 uMcTOro BemecTBa. JliA 3TOTO
(10,0 £ 0,2) Mr aueransaerna NOMEWAIOT B MEPHYIO KOOy BMECTHMOCTBI0 10 oM’ 1
JOBOIAT 06bEM PacTBOpPA IO METKH METAHONOM.

9
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10.3. 417po;ue.mymauuuu zpa()yupoeounbm pacmeop ayemanvoezuoa &
Memarone maccogo konyenmpayuu 100 m2/om’

IIpoMexcyTo4HBIH rpa,uyuponoqnbm PacTBOp aueTAABACIHAA B METaHONE C
MaccoBo¥ KosueHTtpauuei 100 MI/AM’ TOTOBAT M3 OCHOBHOrO T'PaJyMPOBOYHOIO
pacTBopa ¢ MaccoBoii KoHueHTpaumei 1000 mr/mv’. Jlns storo 1cm ocnonuoro
rpagyHpOBOYHOTO PacTBOpa MMOMEMAIOT B MEPHYIO KOOy BMECTHMOCTBIO 10 cM’
JOBOAAT 00BEM PacTBOPa A0 METKH METAHOJIOM.

OCHOBHO# H NpPOMEXYTOYHBIH I'PadyHPOBOYHBIC DAcTBOPH aHETAIbJErHia
xpasst He OGomee 3 MecsueB B MOPO3MIBHOH Kamepe XOJNOAMIBHMKA [pH
temnepatype MuHyc (12-24) °C B repMerH4Ho 3akpeitoii konbe. Ilepen
HCIOIB30BAHHEM PacTBOP BBIIEPXKMBAIOT NPH KOMHATHOH TEMIIEpaType He MeHee
20 MuHYT.

10.3.5 I'padyuposounvie pacmeopul gpopmanvoezuda u ayemansoe2uoa

IpanynpoBky xpomatorpadga mNpOBOAST NO IHECTH FpajyHPOBOYHBIM
pacreopam: Co, C,, C,, C3, C4 1 Cs. B xauectBe Cy HCHONIB3YIOT XONOCTYIO Npoby,
NPEeACTaBIAOULYIO CO60H AEHOHH3HPOBaHHYIO BOXY.

I'panynpoBouHsie pacTBOps (opmansgernaa 1 aueransaernaa C,, Cy, C;, Cou
Cs (1261. 3) rOTOBAT HEMOCPEACTBEHHO NEPER HCTIONE30BAHHEM M3 MPOMEKYTOUHBIX
rPafyMpOBOYHBIX PacTBOPOB. [l 3TOro B MEpHEIE KoGsl BMeCTHMOCThIO SO0 cM’,
comepxammue 1o 300—400 cM® [EHOHM3HDOBAHHOH BOXB, MOMELAIOT
NOC/ei0BAaTENbHO HEOOXOAMMBIC  KONMYECTBA MPOMEXYTOYHBIX  PacTBOPOB
dopmansaerua u aueranbaeruaa (tabn. 3) u goBonar o6beMbl paCTBOPOB B KOn6ax
JO METKH NEeHOHH3NPOBAHHO# BOJOH.

T a 6 5 it a 3 — IIpuroronJieHHe rpagynpoOBOYHBIX pacrnopos dopmaabaeruaa
M aleTajXbAerHka B MEPHBIX K0J162X BMeCTUMOCTLIO SO0 oM’

Haumenopanune O06beM NPOMEXKYTOUHOTO MaccoBas KOHICHTPAUMA
COCAHHEH HR TP2AYHPOBOYHOTO PACTBOPA, MM__| TPALYHDPOBOYNOrO PACTBOPA, MI/AM
Vi A4 Vs V¢ Vs C, C, o C, C,
DopmanbEerun 10 25 50 250 | 1000 [ 0,0020 | 0,0050 | 0,010 | 0,050 | 020
Aueransaerun 25 50 250 500 | 1250 [ 0,0050{ 0,010 | 0,050 [ 0,10 | 025

[Ipumeyanue—Jlonyckaerca MCNONL3OBaTh IPAAyHPOBOMHBIC PACTBOPH! C JPYTHMH
MacCCOBBIMH KOHUEHTPALMAMM ONpeNEIseMBIX BEILECTB, HO B MPEAENaX WX AUaNa30HOB H3MEPEHUH,
C KOPPEKTHPOBKOH CXEMBI IIPHIOTORICHHS TPAXYHPOBOYHBLIX PACTBOPOB.

10.4 YcraHoBJIeHHe rPaXyMPOBOYHBIX XaPAKTEPHCTHK

I'panyuposky xpomarorpaga NpoBOAAT B YCJIOBHAX BBINOJHEHHS H3MEPEHHH.
ITpu 3TOM AJIS KOKAOTO TPafyMpOBO4HOrO pacTBopa (1abn. 3) M xomoctoii npo6el (B
Ka4eCTBE XONOCTOH MpOOH HCHONB3yercs [EHOHH3HPOBaHHAaA BOAA) NPOBOAAT
npoGonoaroroBky (11.2). ITony4eHHBIA JKCTPAaKT XpoMaTOrpadMpyioT B TOT Xe
IICHB, €C/IH TaKO# BO3MOXXHOCTH HET, TO IKCTPakT (PacTBOp, COAEPIKaIHi NPOAYKTHI
B3aUMOZEHCTBUA ¢dopmanbaerusna H aneTaIbAeruaa c
2,4-pnunTpodeHUATHAPASHHOM B aUETOHMTPHIIE) XPaHAT B MOPO3WILHONH Kamepe
ripu temnepatrype Muyc (12-24) °C ne 6onee 1 mecsua. Ilepen n3mepennem

10
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3KCTPaKT TATENBHO MEPEMEILHBAIOT. DKCTPaKThl, XPAHHBILHECS B MODPO3MIBHON
KaMepe, Mepel aHATH30M HeOOXOAMMO BBIZCPIKATH NP KOMHATHOM TeMneparype He
meHee 20 MHHYT.

B nmporpamme ynparjieHHs] BRIGHDAIOT PEXHM H3MEpEeHHS (aKTopOB OTKIMKA
Mo MeToAy abCONOTHOH rpalyHpPOBKH.

Kaxxapiii 5KCTpakT rpaXyMpOBOYHOFO PacTBOpa M SKCTPAKT XOJOCTOH MpoGhl
XpoMarorpadupyioT JBaXKIbl NMPH YCIOBHAX, ykaszaHHeix B m. 10.1, paccuuTbiBas
CpeiHee 3HayeHHe IUIOWANN NHKa ONpeNeseMoro CoeiMHeH s (S;) It Kaxaoro 13
pacTBOpOB. 3aTeM C MOMOLIBIO NPOrPaMMHOIO MOZLYJI IPaJyHPOBKH YNpaBIAIOMmeH
NporpaMMsl 11 KOKIOFO COEAHHEHHS YCTaHAaBIMBAIOT IPafiyHMPOBOYHYIO
XapaKTepucTHKy (A;) € y4eTOM IUIOHIAZM IHKA ONpPENENieMOro COECAHHEHHS B
xonoctoii nmpobe. ITomyyeHHoe 3HaueHne A; HCNOJB3YIOT JUIA pacyeTa pesynbTata
H3MEpeHH.

YcTaHOBNIEHHE TPANyMPOBOYHBIX XapPAaKTEPHCTHK NMPOBOIAT HE PeXe OAHOTO
pasa B 6 MecslEeB, a2 TAKXKE IPH CMEHE XpPOMAaTOrpagHyecKoi KONOHKH MM TocHe
peMoHTa  OGOpYJMOBaHMA, TMOBJIEKIIEro 3a CO0OH  H3MEHEHME  YCNOBHH
XpoMaTorpagHpoBaHui.

Ilpumep  TMNMYHON  XpoMarorpaMMsl  NpPOAYKTOB  B3aMMOMEHCTBHSA
dopmansaeruna u aueranbaernaa ¢ 2,4-AMHMTPOGSHWIrHAPA3HHOM NPEACTaBICH B
npuiIoxennH b.

10.5 KoHTposb CTa0HABHOCTH IPAAYHPOBOYHOI XapaKTEPHCTHKH

[IpoBepky cTabWIBHOCTH IpPaNyHPOBOYHBIX XAaPAKTEPUCTHK NPOBOMAT IUIA
KaXX/10#i CepHH NMpo0 10 pe3yNpTaTaM aHaIH32 SKCTPaKTa rPpaxyHpPOBOYHOIO pacTBOpa
C;. 'panyHpOBOYHYIO XapaKTEpPHCTHKY CYHTAOT CTabunbHO# B ciydae, ecnu
NOTy4eHHOe 3Ha4YeHHE MAaCCOBOH KOHLIEHTPAlUH BEILECTBA OTIMYACTCA OT 33faHHOTO
3HaueHHs MAaccoBO/ KOHLIEHTPALMH B FPaflyHpOBOYHOM pacTBOpe He Gonee uem Ha
25%, a BpeMs YHepXHBaHMi B IPalyHPOBOYHOM pacTBOpE OTKIOHAETCA OT
YCTaHOBJICHHOTO INpU FpadyHpPOBKE BPEMEHM YAEpXKHBaHHA He Gonee uyeMm Ha
0,2 MuH.

I pumeyanune-Jonyckaercs NPOBEPATH crabuIBROCTD rpanyHpoBOYHOMH
XapaKTePHCTHKHU TONbKO 110 PopMaNbAETHIY.

KomnoHenTs! HASHTHGHUMPYIOT N0 a6COMOTHEIM BPEMEHAM YACPKHBAHHSA H,
NPy HAJIMYMM JETeKTopa C [UOJHOM MaTpHUeH, MO ChnekTpaM IOMIOMEHHS
(cm. npunoxenue B).

Ecim  ycnmoBue CTaOWIBHOCTH TIPagyMPOBOYHOH  XapaKTEPHCTHKH  He
BBIIOIHAETCS JUL OAHOIO M3 IPaZyMpPOBOYHEIX PaCTBOPOB, HEOOXOAMMO BHIIONHHTD
NIOBTOPHBIA aHAlHM3 ODTOrO0 IPaAyHpPOBOYHOTO pPacTBOpa C UENbIO HCKIIOYCHHS
pe3yNbTaTa M3MEpEeHH, COAEPKaLIero rpyoyto NorpemHocTs.

Ecnn  rpanyupoBoYHas XapakTepHCTHKa HecTabHnbHa, BBIACHAIOT K
YCTPaHSIOT NPHYHHBl HECTAOMILHOCTH M MOBTOPAIOT KOHTPOIb C HMCIONB30BAaHHUEM
IpyrHx o6pasuoB i TIDagyMpOBKH, NpPEAyCMOTPEHHBIX Merommkoii. Ilpu
TIOBTOPHOM OOHAapY>XX€HHM HECTaOHIBHOCTH IPAlyHMPOBOYHOH XapaKTEPUCTHKH
CTpOST HOBBIH IpaJyHpOBOYHbIH FpadHK.

11
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11 BLINOJIHEHHUE U3MEPEHH

Ipu u3MepeHuH MaccOBBIX KOHLEHTpaumii ¢opManbierisia U aueTalbiernsa
BBINOJIHAIOT CIEAYIOWHME ONepaLyH.

11.1 NoaroToBKa annapaTypsbi

XpomarorpaQuyeckylo CHCTEMY BHIBOAST Ha PEXHM B COOTBETCTBHH C
ycnoBuAMH, ykazasHhiMH B 1. 10.1. Ha xoMneioTepe B mporpamMme YNpaBIICHHS
AKTHBHPYIOT METOJl aHANN3a.

11.2 IloAroToBKa BLITSXKKH

BoITsKKHM ¥ MOIEIIbHEIE PACTBOPBI FOTOBAT B COOTBETCTBHH C HOPMATHBHBIMH
JOKYMEHTAMH, DEITIAMEHTHPYIOUIMMH TOITOTOBKY MNpPOAYKIMHM K HCIBITaHHAM.
Hanpumep, no MVYK4.1/4.3.2038 roToBAT BOAHBIC BHITDKKH HpPH OLIEHKE
Oe3onmacHOCTH HMIpylleK; i MaTepHalioB, HCIOJB3yeMbIX B  CHCTEMax
BOJOCHa0XXeHHs, BOOHBIE BHITAXKKH rOTOBAT Mo MY 2.1.4.2898. Jlanee BoIONHAIOT
onepauun nom. 11.3.

11.3 TlearoroBxa npodbi

OTMepsioT Men3ypkoit 500 cM> mpoGbl BOME! K MUMNeTKOH noGaBnsoT 20 cM®
¢ranarHoro 6ydepa. C nomoisi0 HHAHKATOPHON GyMaru nposepsioT 3Hayenue pH
M NpH HEOOXOAHMOCTH K npobGe no6aBiAIOT JAOMONHHTEILHOE KOJNHYECTBO
¢ranarHoro 6ydepa 1o Tex nop, noxa pH npo6sl He JOCTUTHET HYXHOTO 3HAYCHHA
(5,0 £0,5) en. pH.

Conepxumoe MEH3ypKH MEPEHOCST B KPYrIOJOHHYIO KOJNOY BMECTMMOCTBHIO
1 av’, numetkoit A06aBuAT 5 cM® pacTBOpa 2,4-MMHHTPOGEHHITHADA3HHA H
noMemwaT xonby B BoasHyrd OaHIO POTALMOHHOrO Hcmapuredd (TepMOCTaT
POTALMOHHOI0 MCIIAPHTEIA NPEABAPHUTENBHO JODKEH OBITh HAarpeT X0 TeMAEpaTyphl
(50 — 55) °C. BKIOYaI0T nepeMeltHBaIoLIee YCTPOHCTBO POTAHOHHOIO HCIAPUTENA
(10-130) oboporos B MHHYTY H MPOBOJAT peaKILHIo c
2 4-nueuTpodeHnIruapasHHoM npu Temnepatype (50 — 55) °C B reuenne 1 vaca.
(BaxyyMHbI# HaCOC POTALIMOHHOI'O UCTIAPUTENS Ha 3TOH CTaJluH HE MCIONB3YIOT).

3aTeM conepxHMOe KpPYIVIONOHHOH KONObl MNEPEHOCAT B AENHTENBHYIO
BODOHKY BMECTMMOCTBIO 1 1M, NOCNIE OXJaXIEHHS JO KOMHATHOH TeMIepaTypsl
nobasnsor nuHEAPoM 60 cM® MeTunena xuopuctoro H (30 —40) r xiopHcTOro
HATpHUsi, 3aKpBIBAlOT BOPOHKY HpPHTEPTOH NPOOKOH, HECKONBKO pa3 HHTEHCHBHO
BCTPAXMBAIOT, OTKPbIBAs NEPHONHYECKH KpaH BOPOHKH, YTOOB! BBIIYCTHTBH IIaphl
METHWIEHA XJIOPHCTOro. JIeNnTeNsHYI0 BOPOHKY YCTAHAB/IMBAIOT B KOMNBHO INIOTTEIb-
anfapara, 3aKpelUIIOT JiepyKaTeieM M BKJHOYAIOT IMIOTTeNb-annapar Ha 20 MHH co
ckopocteio (60 — 80) . BcrpsxuBavMii B MuHyTy. Ilocne ocraHoBKH IIIOTTENB-
ammnapara JCIHTCIbHYIO BOPOHKY OCTaBJLIIOT B NIOKOE [0 MONHOTO pa3sAe/ICHHS CJIOCB
(10— 15) MHH. IKCTPAKT NPONYCKAIOT Yepe3 KOHHYECKYIO BOPOHKY 3aNOJHEHHYIO Ha
(1,5 — 2) cM Ge3soannM cynpharoM HaTpus (Ha AHO BOPOHKH KIAnyT KyCOYEK BaTkl,
4T00b1 CyJIb(paT HATPHA HE BHICBINANCA ). DKCTPAKT COOMPAIOT B IPYIUEBHAHYIO KONOY

12
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BmectuMocTbio 100 cv’. Cynsdar Hatpus mpomsisaror (5—10) oM’ meTuscna
XJIOPHMCTOrO, CMBIB I06aBIAIOT B IKCTPAKT.

VYnapuBaHue 5KCTPAaKTa NpPOBOAAT HAa POTALMOHHOM HCIApHTENE HpH
Temmniepatype (50 — 55) °C non BakyyMoM, CO3/1aBa€MBIM BOJOCTDYHHBEIM HACOCOM.
(CxopocTs BpalneHus poTaunoHHoro ucmaputess (10 — 30) o6oporoB B MHHYTY).
OKCTpakT ynmapuBalT Aocyxa. [Io OKOHYaHMH YNApHBaHHA K CYXOMy OCTaTKy
no6aBisaoT 1cM” aneroHuTpHna M oOCTaBmAlOT Ha (5 —~ 10)mun B konbe mia
PacTBOpPEHUs MPOMYKTOB DPEAKUMH. 3aTeM 3KCTPAKT IEpeIMBalOT BO (PIAKOH
BMECTHMOCTBIO 2 CM’ M TePMETHYHO 3aKPHIBAIOT.

11.4 TNlpoBeaenHe H3MepeHHni

TIpu HeBO3MOXKHOCTH NPOBEAEHHUS aHAIIH3A B TOT XKE ICHb 3KCTPAKThl XPAHAT B
repMETHYHO 3aKPHIThIX (IaKOHaX B MOPO3HIbHOH KaMepe NpH Temnepatype MHHYC
(12 -24) °C He 6onee Mecana. IKCTPAKThI, XpaHUBLIHECA B MOPO3MIIBHON KaMepe,
nepe] aHaNH30M BhIIEPKHBAIOT IPH KOMHATHOH TeMNnepaType He MeHee 20 MHHYT.

INponyxTe: B3auMoAeicTBMA  (QopManbAerHAa M aueTagbiernga ¢
2,4-auHUTPOdEHIITHAPASHHOM HAEHTHGHUMPYIOT NO abGCONMIOTHHIM BpeMEHaM
yaepxusanus (n. 10.3). B ciydae, xorza MaccoBass KOHIEHTPALUHS ONpEAEISIEMOTO
COCAMHEHMA B mnpobe BhINIE, YeM MaKCHMMajibHAd MaccoBas KOHLEHTpaUMA B
rpaXyHpOBOYHOM paCTBOPE, I3KCTPAKT CleAyeT pa30aBUTh aUECTOHHTPHWIOM H
npoBecTH  XpoMarorpadudeckuit aHanu3 pa3baBleHHOro 3kcrpakra. IIpu
BBIYHCIICHHH pe3yNbTaTOB H3MEPEHUH HEOOXOANMO YHECTh CTEHNCHD pa30aBcHHUA.

IIpu HanuuuKu JSTEKTOpa C AHORXHOW MAaTpHIEH NPaBUIBHOCTb ONpeAECICHHMS
00HapYXEHHOTO COENMHEHUs MNOATBEPKNAIOT HMICHTHOMKauMeHd nukos nmo Y-
cnextpaMm (npuiaoxeHue B).

[lpu cMeHe nNapTHM pEaKTHBOB [POBOJAT MpPOBEPKY pEaKTHBOB Ha
NPHCYTCTBHE OlpeeieMbIX BEIUECTB B Xonoctoi npobe. Conepikanne anbIerHaoB
B XOJOCTOi npoGe He NOMKHO NpEeBBIATh Npeneisl onpenenesud. s s3Toro
500 cM® JEHOHM3HPOBaHHOH BOAn! (5.3.2) MOABEPralOT mnpoUeaype NOATOTOBKH
npoOsl no 1. 11.3. ¥ BHINONHAIOT U3MEPEHHE.

12 OBPABOTKA PE3Y.JIbTATOB U3MEPEHU1

OO6paboTKy  pe3ynbTaToB H3MEpEHMH MacCoOBBIX  KOHLEHTpaUMH
¢opManbaeruaa M aUETANBACTHAA BBHIONHAIOT C MNOMOMIBIO YNpPaBIAKOWIECH
NpOrpaMMBl KOMITBIOTEPA B COOTBETCTBHH C rPadyHMPOBOYHOH XapaKTEpHCTHKOH MO
dopmye:

(Si_bi)
X, =208, m
rae
X; — MaccoBajd KOHLEHTpalUMs ONpEAENIeMOro i-ro CoclMHEeHHs B mnpobe,
Mr/;m’;

S; — owaze nuxa ONPERENAEMOro i-r0 COCAHHEHHS B AHATH3UPYEMOM

3KcTpakre, MB-c;

13
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A; — OTHOCHMTENBHBIN TpagyHpOBOYHBIA KOI(POHUMEHT ONpeAeNieMOoro i-ro
COEIUHEHHA, MB-c-uMJ/Mr;

b, — mmomaaer NUKa ompeAenieMoro i-ro COeIMHEHHS B XONOCTOH npobe,
NOJIyYeHHast IPH NOCTPOEHHH IPAfyHPOBOYHON XapaKTEPHCTHKH, MB-c.

13 OBPABOTKA PE3YJIbTATOB H3MEPEHUHA

PesynbTarel u3MepeHMit, Kak DpaBWIO, B MpPOTOKONAX MCCIEXOBaHMi

MPEACTABIAIOT B BUAE:
Xi = A,

riae A; — XapakTepHCTHKa aGCOMIOTHOH NOrPEeLIHOCTH Pe3Y/IbTATOB U3MEPEHHUI

ONpELEIAEMOr0 i-T0 COSAHHEHNUS, KOTOPYIO PACCYUTHIBAIOT N0 HopMyne
A, =0,01-3,-X,, ()]

rae d; — 3HaYeHHe MOKa3aTeNd TOYHOCTH OMpeAensieMoro i-ro coequnenns, %
(Tabnuua 1).

PesynbraThl HM3MEpeHMH IpH 3aHECEHMHM B IIPOTOKOJN HCCIEXOBaHMi
OKPYIJIAKOT € TOYHOCTBIO JO:
TIpH MacCOBO#H KOHIEHTPaUHK

ot 0,002 10 0,01 mr/am’ BTIOU. —0,0001 mr/am’;
cB. 0,01 1o 0,10 mMr/am’ BKIHOY. — 0,001 mr/am>;
¢B. 0,10 5o 0,25 Mr/aM® BKIIOY. - 0,01 mr/pn’.

14 NPOBEPKA NMPHEMJIEMOCTH PE3VJIbTATOB U3MEPEHAM

14.1 Ilpu nomydeBMH ABYX pe3ynbTaToB H3MepeHuii (X, Xj) B ycinoBuax
MOBTOPAEMOCTH  (CXOAMMMOCTH)  OCYLIECTBIAIOT  NPOBEPKY  NPHEMIEMOCTH
pe3ynsTaToB B cooTBeTcTBHH C TpeboBanuamu 'OCT P MCO 5725-6 (pa3anen 5).

Pe3ynsTaT H3MepeHUit CUMTAIOT NPHEMIIEMBIM NIPH BHINONIHEHNH YCIIOBUA:

lei 'Xzil <, (3)

200-
Xy +Xy

3HayeHHs npeenoB NOBTOPAEMOCTH (T;) IpHBECHH B Tabauue 4.

IIpu BeIMOMHEHUH ycioBuA (3) npuemieMsl 06a pe3yabTaTa H3MEPEHHi, U B
KayecTBE OKOHYATECJLHOTO HCIHONB3YIOT CpefHee apuMeTH4Yeckoe 3HAYCHHE
pe3ynsTaToB AByX HM3MepeHMi. IlpM mnpeBblileHMH npeiena MOBTOPAEMOCTH
HCIIONB3YIOT METOABI NPOBEPKH NMPHUEMIEMOCTH PE3yNbTaTOB H3MEPEHHil COTJIACHO
paszeny STOCT P UCO 5725-6.

142 IlpM mOJy4EeHHH pe3ynbTaTOB H3MepeHMii B ABYyX mnabopaTopHsax
(Xne61i, Xna62i) TNPOBOAAT IMIPOBEPKY MPHUEMIIEMOCTH pE3YJIBTATOB H3MEPEHHH B
coorsercTBHH ¢ TpeboBanusamu F'OCT P UCO 5725-6 (paspen 5).

Pe3syabTaT n3sMeperuit CYHTAIOT NPHEMIEMBIM NPH BHINONIHEHHH YCIOBH:

Ixmsu'xnazilsRi (4)

200-
Xusti + X e

14
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3HayeHHs Npeaenos Bocnpou3BoaAuMocTH (R;) npuBeacHs! B Tabnuue 4.

ITpu BbInONHEHHU yciosus (4) npHemnembl 00a pe3ynsTaTa M3MEDPEHNH, H B
Ka4eCTBE OKOHYATENbHOrO HCMONB3YIOT CpelHEe apHUPMETHYECKOE 3HAaYeHHe
pe3yIbTaTOB ABYX H3MepeHMil. [IpH npesslueHUH npenena BOCHPOH3BOXUMOCTH
HCNOJIB3YIOT METOZbl NPOBEPKH NMPHEMIIEMOCTH PE3YNbTaTOB M3MepeHHH COrNacHoO
pasgeny 5 TOCT P UCO 5725-6.

15 KOHTPOJIb TOYHOCTH PE3Y.JIbTATOB H3MEPEHMIA

15.1 B cnyyae PperynqpHOro BBIIOJHEHHS H3MEpeHMii 1O METOAHMKE
PEKOMEHAYETCS [IPOBOAHTE KOHTPONb CTaOHIBHOCTH Pe3y/IbTaTOB U3MEPEHHI yTeM
KOHTpPOJA CpeRHEKBAIPaTHYECKOro OTKJIOHEHHSA MOBTOPAEMOCTH,
CPEAHEKBAIPATHYECKOTO OTKIOHEHMA BHYTPMIAO0paTOpHOH MNPELM3HOHHOCTH H
TIOTPEIHOCTH € MOMOIBI0 KOHTPOJNIBHBIX KapT B COOTBETCTBHH C PEKOMCHIAHUAMH
I'OCT P KICO 5725-6 (pasnen 6).

O6pasent [ms KOHTPOJA TOTOBAT ¢ ucnonbs3oBanueM CO M BeumiecTsa
FapaHTHPOBAHHOH 4HCTOTH. IlepHOAMYHOCTE KOHTpOJS PpErNIaMEHTHPYIOT BO
BHYTPEHHHMX JOKyMeHTax Jaboparopumn.

15.2 OnepaTuBHBII  KOHTPOJIb  TOYHOCTH  pe3yAbTATOB  M3MEpEHuit
PEKOMEHAYETCA NMPOBOAUTL C KAXKMOH CepHell Mpol, ecnu aHamU3 1O METORHKE
BBIMOJHACTCA IMU30AHYECKH, a TAaKKe HPH BO3HMKHOBEHHHM HEOOXOXMMOCTH
MOATBEPXKAECHHA pe3yNbTaTOB aHAIM3a OTACNBHBIX Npo6G (npH MONyYEeHHH
HECTaHJapTHOFO Pe3yNbTaTa H3MEpEeHHH; pe3ynbTara, npessimatoimero ITIK ¢ 1.1.).
B xayecrBe 0o6pa3snoB A KOHTPONS HCMOAB3YIOT O0pasell, MPHrOTORIEHHBIA C
ucnonszosandeM CO WiH BEINECTBa FAPaHTHPOBAHHOM YHCTOTBI.

OnepaTHBHBIH KOHTPOJIb NPOLEAYPhI H3MEPEHHH NIPOBOJAAT HYTEM CPAaBHEHHA
pe3ysibTaTa OTAENBHO B3ATOH KOHTpONsHOH npouexypsl (K,;) ¢ HOpMaTHBOM

koHTpos (Kj).
Pe3ymLTaT KOHTPOMLHOM npoueayps Ky (Mr/iM’) paccunThiBaioT no dopmyite
K, =[X;-C}, )
rae
X; — pe3ynbTaT KOHTPONLHOTO M3MEPEHHA MAacCOBOHM KOHLECHTPAUHMH
ONIPE/IENAEMOTO i-10 COCIMHEHHS B 06pasLIe /U1 KOHTPOISA, MI/IM’;
C; — 3ajaHHOE 3Ha4YEHME MAacCOBOM KOHIIEHTPAUMM ONPENEIAEMOr0 i-T0

coeMHen s B 06pasie AA KOHTPOLA, ME/AM .
Hopmarue konTpona K (Ml‘/ﬂM’) PacCYUTHIBAIOT IO GopMyIte
K;=4, ()
rae A, — XapaKTepHCTHKa aGCOMIOTHOM NOFPELIHOCTH 33JaHHOTO 3HAYCHUA
MaccoBOM KOHLEHTpALMH OfPEACNAEMOrO i-ro coeMHeHus B oOpasue A KOHTPOJ,
YCTaHOBNeHHAs B TaGOPATOPHH NPH PEATH3aLMHM METOIHKH, MF/IM’.

Il p n Mmeyanue-—Jlonyckaerca A,; pacCHHTHIBATL MO Gopmyne
A, =084-A,, Q]
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roe A; — NpUNHCaHHAd XapaKTePHCTHKA abCONIOTHOH MOTPEUIHOCTH METOIMKH M3MEPCHHH,
paccyHTaHHaA no ¢opmyne (2) g 3a7aHHOTO 3HAYEHHUA MACCOBOH KOHUEHTPAUHH ONPENEAEMOro
i-FO COSIMHEHHS B 06Pa3Le [UIS KOHTPOA, MI/IM .

PesynbTaT KOHTPONBHOH NPOLEAYPH! IPH3HAIOT YHOBJECTBOPHTENBHEIM IpH
BBIITOJHEHHH YC/IOBHA:

K, <K @®

Ilpn HeBbINONHEHHWH YCIOBMA KOHTPOJILHYIO NMpONENypy noBTopaAioT. Ilpu
HNOBTOPHOM HEBBINOJIHCHUH YCIIOBHA BBIACHAIOT [MPHYHHBI, TNPHBOOAINHE K
HEYIOBJICTBODHTENLHBIM PE3YbTaTaM, H YCTPAHSIOT HX.
T aoénunad - OrHocHTeIbLHbIE 3HAYEHHHA npeaesioB MOBTOPAECMOCTH H
BOCHPON3BOIHMOCTH FIPH A0BEpPHTe/ILHOI BepoaTHocTH 0,95

JHana3on HimMepeHnii, Ipenen ITpenen
mr/am’ NOBTOPAEMOCTH BOCH POH3BOXHMOCTH
(OTHOCHTENMBHOE 3HaYeHHE (oTHoOCHTeNBHOE 3HAUCHHE
DOMYCKaEMOTO PaCXOXACHHS | JOMYCKaeMOTrO PacXoXaeHHA
JUIA ABYX Pe3yILTATOB JUIs IBYX Pe3yNBTAaTOB
H3MepeHHit, HIMEPEHHH, TONYUEHHEIX B
MOMYMEHHEIX B YCIIOBHAX . YCJIOBMAX
TIOBTOPAEMOCTH), BOCNIPOU3BOAHMOCTH),
r, % R, %
Dopmansaerun
ot 0,002 xo 0,005 Brunou. 34 50
cB. 0,005 xo 0,025 srtou. 28 42
cg. 0,025 xo 0,1 Bxroy. 20 32
cB. 0,1 10 0,2 BKmIOY. 14 28
Auetanbaerua
ot 0,005 no 0,01 rmou. 48 63
cs. 0,01 po 0,1 sxumoy. 34 56
cs. 0,1 10 0,25 pxmiou. 31 38
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NPUJIOXKEHHE A

BJIOK-CXEMA NTIPOBEAEHMA AHAJIU3A

500 cm® npoGbl BOEI (BEITSKKH)

I
Jobasnenue B npoby
dranarHoro 6ydepa (20 CMJ)
|

ITposepka pH,

AIpY HEOOXOAUMOCTH, AOBEACHHE

pH 1o 3uayenus (5,0 £ 0,5) ea.pH
|

Jlo6aBiieHne pacTBopa
2,4-nuHATpOEHIIITHAPa3HHA
(5,0 cm®)

I

Peaxuns hopmanbnernna v
aneTagbAernaa
¢ 2,4-IMHUTPOEHUITHAPASHHOM
np# (50 — 55) °C 1 nepeMeluBaHHH B
TeyeHHe 1 yaca
[
OKCTPaKUMA METHIIEHOM XJIOPHCTBIM
=60 cm’)
|
Ocywenne 6e3poansiM Na;SO,,
INepenoc ocy1IeHHOro 3KCTPaKTa
B YHCTYIO IOCYAY
|

VYrnapusanue 3xcTpakTa
Ha POTAHOHHOM HCIIapHTeNe

Jlo6apnenue 1 cM’ aUETOHNTDHIA,
BBLAEPXKA B TeueHue (5 — 10) MHH
INepeHoc 3KCTpaKTa B repMETHYHO

3aKpBIBAIOMHUHACA QIaKOH

Xpomarorpadudeckuii aHanu3
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NPUJIOXKEHHE B

IIpumep THNHYHOMH XPOMATOrPaMMBI MOIEJIBHOTO PacTBOpPa

T T nash bkl

T
2 4 Bpems, s

1 — npOAYKT B3aMMOACHCTBHA GopMaibaeruia ¢ 2,4-THHHTPODECHUATUAPA3HHOM

2 — NpoAayKT B3aNMOAEHCTBHA aLeTANbACTHAA C 2,4-NMHUTPOGEHHITHAPAZHHOM
"MaccoBast KOHUEHTPAUKs GOPMAILAETHIA M AUETANLACTHAA B MOJETLHOM PACTBOPE
cocrasisina 0,005 Mr/om>. PacTBOp NpPHIOTOBJIEH C MCMONB30BAaHHEM MHUHEPAILHOH
Boxsl «Evian».
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NMPUJIO)KEHME B

CnexTpbi NOrJIOUIEHHS NPOAYKTOB B3aUMOAEHCTBHS (popMabaeruaa
(1) m aperanbaernna (2) ¢
2,4-AMHUTPOPEHHITHAPAZHHOM




MBHHCTEPCTBO HAVKH ¥ BHICINEFO OBPAZ0OBAHUS POCCHIACKON ®ETEPAITMM
GEAEPAJTBHOE FT'OCYJAPCTBEHHOE BIODKETHOE YYPEXKIAEHHE
AJIMMHHCTPATHBHO-XO3SIICTBEHHOE YIIPABJIEHHME
YPAJILCKOI'O OTAEJNEHHASA POCCHIICKOM AKATEMHM HAYK
Hentp Merponoruu u cepruduxauuu «CEPTUMET»

(Uentp «CEPTUMET» AXY VpO PAH)

CBUIAETEJUBCTBO
OB ATTECTALUH METOJIHKHN (METOIA) H3AMEPEHHI
Ne 88-16207-044-RA.RU.310657-2018

Memoduxa uzmepenuii Maccossix KOHUeHMPAUUi anb0ezudos & npobax numbessix
K RpUPOIHLIX 800 Memodom ebicoKoIPPexmusnoii dcudxocmnoii xpomamozpaduun,

paspaGorannas 3A0 «POCA» (119297, r. Mocksa, yn. Poatukosas, 4. 7, ctpoerue 35),

npefiHasHaYeHHas [UIA KOHTPOJA COCTAaBa MUTLEBLIX H [PHPORHBIX BOX,

H pernaMeHTupoBaHHast B pokymeHte ITHJ[ @& 14.2:4.227-2006 (m3nasue 2018r.) «Meromuka
H3MEPEHUA MaccOBEIX KOHUCHTPalHH anblernaoB B Npobax NUTHEBWX H NPHPOXNHBIX BOJ METOAOM
BBICOKO3(PEKTHBHON KHAKOCTHOI XpoMaTorpaduu», yreepxaeusom B 2018 r., Ha 19 c1p.

Meronuka M3MepeBHi aTTecTOBaHa B COOTBETCTBMM ¢ npBkaloM Munnpomrtopra Pocckm
ot 15.12.2015 r. N 4091 n FOCT P 8.563.

ATrTecTaumus  OCYMIECTBACHa MO  DPe3YAbTaTaM  IKCIEPHMEHTANbHHIX  HCCICHOBAaHUiA
¥ METPONOTHIECCKOH SKCIEPTH3EI MaTEPHANOB NO Pa3paboTKe METONNKHA H3MEPEHUIL.

B pesymsTaTe aTTECTAUMH YCTRHOBNEHO, YTO METORHKA H3MEDEHHH COOTBETCTBYET NPEAbABICHHLIM
K Heli METpONOrHYeCKHM Tpe(oBaHHAM M oONafacT NOKA3aTeNsMH TOYHOCTH, NPABEHEHHEIMH
B ITPHNOXEHHH.

[Ipanoxenue: nokasaTesm TOYHOCTH METOMMKH H3IMEpeRit Ha 1 mmicre.

Jlata BbIIa¥H CBUICTENBCTBA 09 mons 2018 r.
3amecturens Hadansuuka AXY VpO PAH oV, A.B. Jlyuun
Pykosonnrems Hentpa «CEPTHMET» AXY VpO PAH oo 24 J1.A.Arnarenkona

Poccun, 620990. r. E: YPr. ya. Tlepeomatician, 91 QHMGT

Ten/parc (343)362-3397




Jiver 1 13 1
IIPAIOXEHME

K cBaeTeancTBy N 88-16207-044-RA.RU310657-2018
00 arTecTaIH METONHKA (METORR) H3MEPCHEH
MACCOBHX KOHUCHTpamal aMBACTEAOB B BPO6aX MHTHLEBLX B NPHPOIHEIX BOX
MCTOZION BRICOX03¢xpCKTHBHON XHIKOCTHOM XpoMaTorpadun
Ea ] mHEcTe
(obmarensuoe)

3nauenns noxasarencl TOYHOCTH H3MepeHBi npapeacHn B Tabmane 1.

Ta6bnana 1 — JlHanasoR H3MCPEHHN OnNpencnscMOl XapaKTCpPHCTHKH, 3HAYCHRY noxasarench
HOBTOPIEMOCTH, BOCHPOH3BO/IIMOCTH H TOYHOCTH METOIHKA E3MEPEHAHN
Imana3on gaMepernit, IToxasarens Toxasareys Ioxa3sarens TOYHOCTH
Mr/ms IOBTOPEEMOCTH BOCIIPOH3BOJEMOCTH (rpamam
(oTROCETENBHOO (omRoCHTEBHOE oTHOCHTEIAHOR
CPCIHCKBAIPRTHIECKOE CPEeaHEKBAIPATHIECKOE TIOTPETIHOCTH DpH
OTKIOECHHC OTKIOHEHNE POBCPHTCREHON
TIOBTOPRENOCTH), BOCTIPOHIBO/IAMOCTH), BeporiocTH 0,95),
On % ox, % +é ,%
DopMaTEAETHA
Or 0,002 zo 0,005 Bxmow 12 18 36
Cs. 0,005 o 0,025 swnou. 10 15 30
Cs. 0,025 50 0,1 smod. 7 11,5 23
Cg. 0,1 5o 0,2 Bxmod. 5 10 20
AneTansreran
Or 0,005 50 0,01 sxmow. 17 22,5 45
Cs. 0,01 no 0,1 Bxmo1. 12 20 40
Cs. 0,1 no 0,25 8BK/MOY. 11 13,5 27

Pyxosomarens Lentpa « CEPTUMET» AXY YpO PAH % JLA. Urnarenxosa

éuMer
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