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IIpeancaoBne

Meroau4yeckye yKazaHus 10 OMNpPEleeHHI0 KOHIIEHTpaLui Xumude-
CKHX 3/IECMEHTOB B AHArHOCTHpyeMbIx GuocyOcTpartax, Ipernaparax aMUHO-
KHC/IOT, MOMHBHTAMHUHHBIX Mpenaparax ¢ MUKpOdJIeMeHTaMH, B OHojiorude-
CKH aKTHBHBIX J00aBkax K MHIIe M B CHIpbE I MX M3rOTOBIEHUA HpegHa-
3HAYeHb I yupesxaenuii [ocynapcTBeHHo# caHMTapHO-MUAEMHONOTHYEC-
Ko cmyx6e1 Poccuiickoit Qenepauny, cneuransHeix ciayx0 $enepanbHbIxX
OprasoB MCIIOJHHUTEJNHHON BNACTH, OCYLUECTBAAIOUIMX BEJOMCTBEHHBIN ca-
HHTapHO-MHEMHOJIOTHYECKUH HaA3op, yupexaeHuii Munsapasa Poccun,
nabopaTopuil CaHUTAPHO-THI'UEHUYECKOro, KIMHUYECKOro, 3KONOTHYSCKOro,
CKPHHHHI0BOI'O M MCCIIENOBATEIbCKOTO PO uneii.

Pe3ynbTaThl OLEHKH 3JIEMEHTHOrO CTaTyCa 4YeNoBeKa HCHONB3YIOT NpH
PEIICHHH aKTyalbHBIX 33024 COBPEMEHHOMH Me{HULUHEI IT0 OLEHKE COCTOSAHHA
300pOBbA YesoBeka Ha MHAMBUAYAJIIFHOM H MONYJSALMOHHOM YPOBHSX H B
COBpPEMEHHOH MeAuKO-Ouonoruyeckoii sxcnepruze. Ux nesecoobpazHo yuu-
TBIBATh TpH OLEHKe 3>PGEKTHBHOCTH CAaHHTAPHO-IKOJIOIHYECKAX MEPONIPHS-
THH H TEKYIIEro CAHUTAPHOrO KOHTPOJI Haj 00BEKTaMu, BO3OEHCTBYIOIUM i
Ha OKPYXAJOHIYI0 Cpely HaceJeHHOro IyHKTa M perHoHa, NpU pelleHUU 3a-
Ja4 MpeaBapuTeNIbHON MOIYIAHHOHHOM 3KO0J0ro-3NMACMHONIOTHYECKOA -
arHOCTUKH MaccOBbIX 3a0oneBaHWii HEH3BECTHOW ITHONOTHM, MPU MOHHTO-
PHHTE COCTOSIHHSA 3JI0POBBS, YPOBHS paboTocriocoGHOCTH H 3(GEeKTHBHOCTH
neyeHus, Ipyu GOpMUPOBAHKUK FPYIII PHCKA I10 THUIIO- H THNEPINEMEHTO3aM,
npodieccHoOHaNbHBIM 3a001eBaHHAM, CBA3aHHBIM C WHTOKCHKAlMeEH XuMude-
CKAMH DJJIEMEHTaMH, 0pU CKPHUHMHI-JMAarHOCTUYECKHUX HCCIEIOBAHUAX
OonbIIMX IpyNN HaceneHHdA, NPH COCTABIEHHH KapT 3KOJOrHYecKoro npu-
pPOJHOTO M TEXHOTEHHOI'o HeDNaromoNy4yus PEerdoHOB, MpPH 3IKCIIEPTHO-
KPHMHUHATMCTHYECKUX HCCIeNoBaHNUAX. B cOOpHHKE NPEACTaBICHBI METOIU-
KH KOJHMYECTBEHHOTO ONpPEleNIeHHA METOAaMH aTOMHO-3MUCCHOHHOW Criek-
tpometpur (MCIT-ADC) U Macc-CEKTpOMETPHH ¢ UHAYKTHBHO CBA3aHHOI
mnasMoit (MCII-MC) 38 snemenTos (cepebpa, amoOMHHHA, MBILUBSIKA, 30JI0Ta,
Gapus, Gepuiind, BUCMyTa, Oopa, Kauslud, kagMust, KobanpTa, XpoMa, MeIH,
XKenesa, rajuius, FepMaHusl, pTyTH, Kalus, JUTHS, MarHus, Mapranua, Mojusb-
A€Ha, HATPHA, HUKENsA, CBHHIIA, MIIATUHBI, pybunus, pocdopa, cypemel, ce-
NieHa, 0JIOBA, CTPOHLMSA, TUTaHA, TAIUMA, BaHAaIus, Bolbdpama, LIMHKA, HUD-
KOH#A) B AUAarHOCTHPYeMBIX OnocyOCcTparax: BOIOCK, HOI'TH, KPOBb, IUia3Ma,
rpyAaHOEe MOJNOKO, Mouya, ayToncuiiHple MartepHanbl (IedyeHb, HOYKH,
MHOKapJ, MIAaLeHTa), CIOHa, 3yOsl, B IpernapataXx aMHHOKUCIIOT, IIOJIUBHTA-
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MHHHBIX NpenapaTax ¢ MHKPO3/IEMEHTaMH, B OHONOTHYECKH aKTUBHBIX JO-
6aBKax K MHIIE U B CHIPBE JUIA WX U3TOTOBIICHHS.

Mertoaudeckne ykasaHus paspabGoranbl ¢ yyerom I'OCT 8.563—96
«Mertoauky BeINONHEHHA usMepenui», TOCT P 1.5—92 «O6mue tpebosa-
HUA K TOCTPOEHHIO, H3JIONKEHHIO, OQOPMIEHHIO U COAEpKaHHIO CTaHHap-
toB», TOCT P UCO 5725—(1—6)—2002 «To4HOCTh (MPaBHIBHOCTH ¥
NPEeLM3HOHHOCTH) METOZIOB U PE3yJIETATOB H3MEPEHHIA».

MeTtoaudeckue ykazaHus oXOoOpeHb! H PeKOMEHIOBaHbI KOMHCCHel Mo
rocyaapCTBEHHOMY CaHHTapHO-3MHAEMHONOTHYECKOMY HOPMHPOBAHUIO NPH
Mnunzapase Poccuiickoit depepauuu.
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4.1. METO/IbI KOHTPOJIA. XUMHYECKHUE ®AKTOPHI

Onpenejiede cogepKaHusg XUMHIECKHX 3JIEMEHTOB
B JHArHOCTHPYeMbIX OHOCyOcTpaTax, mpenaparax
OHOJIOrdYeCKH AKTHBHBIX J00aBKax
METO0M MAacCC-CIEeKTPOMETPHH
¢ HHAYKTHBHO CBSI3aHHOH aproHoBOH NJIa3MoOM
Merommeclme yYKasagusa

MYK 4.1.1483—03

Hacrosmue MeToandeckyde YKa3aHHUsA YCTAHaBJIHBAIOT METOIUKY KOJIH-
YECTBCHHOIO ONpefeNeHHs METOJOM MacC-CIIEKTPOMETPHM C HHAYKTHBHO
cea3anHo# nasmoit (MCIT-MC) anemenToB (cepebpa, allOMHHUA, MBIIIbAKA,
30J10Ta, Gapuid, Gepwums, BUCMyTa, 60pa, Kanpiyd, kaaMus, kobanbra, Xpo-
Ma, MeJH, XKejle3a, TaJllud, TepMaHusd, PTYTH, Kalus, JUTUA, MarHus, map-
raHua, MoiubAeHa, HaTpHs, HAKeJIA, CBUHLA, TUIaTHREL, pybuaus, docdopa,
CYpbMBbl, CeJieHa, 0JI0Ba, CTPOHLMA, TUTaHa, Tallusi, BaHaiud, Boibdpama,
IMHKAa, LUMPKOHMA) B OMAarHOCTHPYeMbIX GHocybGcTparax: BOJNOCHI, HOITH,
KpOBb, I/1a3Ma, IPyAHOE MOJOKO, MO4Ya, ayTONCHIHbIE MaTepUaiIbl (Ne4YEHb,
MOYKM, MHOKap/, [UIALIeHTa), CJIIOHA, 3yOhl U B Mpenaparax aMHHOKHUCIOT,
NOJIUBUTaMHUHHBIX NpeNapaToB ¢ MUKPO3JIEMEHTaMU, OHOIOTHYECKU aKTUB-
HBIX 700aBKax K IHILE M B CHIPhE MU UX U3TOTOBICHHUA.

1. HorpemHOCTL H3MEpPEHH T

Mertonuka BHIMONHEHUs U3MepeHHil obecneuuBaeT MOTyYeHHE pe3yJlb-
TaTOB M3MEPEHHH C MOrpelIHOCThIO, He TpeBBIAlONIEeH 3HaYeHHH, NpHBe-
HOEHHBIX B NpUIoxK. 1.
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2. Cymmnoctb MeTOAA

Meron UCTI-MC koMOHMHHpYET MCHONB30BaHME MHIYKTHBHO CBsA3aH-
HOM [UTa3MBbl B Ka4€CTBE HCTOYHHKA HOHOB C KBaJPYIOJIBHBIM Macc-CHEKTPO-
METpOM, BHICTYMAIOMIEM B POJIH Macc-aHainu3aropa (GHIbTpa) ¥ JUCKPETHO-
AUHOAHEIM NETEKTOPOM, KOTOPEIH HCIIONB3YeTCK MIA PerHCTpaldH OTHENb-
HBIX HOHOB M MX NOTOKOB. MHAYKTHBHO CBi3aHHaa IUIa3Ma, MOJIEepKUBae-
Masd B CeLHanbHOM ropeike, cnocobHa 3ddexTHBHO BO30YXIaTh OXHO3a-
pAAHBIE MOHBI M3 aTOMOB BBOAHMMOro obpasua. [anee uoHb! GOKyCUPYIOTCH
MOHHO-ONTHYECKOH CUCTEMOM (OTAENAIOTCA OT NOAHATOMHBIX M M306apHBIX
HOHOB B CIIELIMAIBHBIX MORENAX MPUGOPOB) U MONaaioT B aHAM3aTOP Mace-
CNEKTPOMETpa, TAe Pa3fesAIOTC N0 OTHOIIEHHUIO MAcChl K 3apany (m/z). Co-
OTBETCTBYIONIMHA HOHHBIN NMOTOK PErHCTpUpyeTcs NeTeKkropoM. Uepes macc-
CIIEKTPOMETP B KAXKABIHT MOMEHT BPEMEHH MPOMYCKAIOTCA HOHBI CO CTPOro
OnpeneneHHbIM (m/z), KOTOpBIE 3aTeM MONANaloT B ASTEKTOP A KONHYECT-
BEHHOH pervcrpaumy. Yucno coyaapenuit 3a eIMHULYY BpEMEHH MPONOPLUHO-
HaJIbHO KOJIMYECTBY ATOMOB KaMJIOrO ONpPEAEAseMOr0 M30TONA B HCXOAHOM
obpaszue. JIuHeiHbIi NUana3’oH 3aBUCUMOCTH WHTEHCHBHOCTH CHUTHAJAa OT
KOHLEHTpAlM{ Ha COBPEeMEeHHBIX NpUOopax NpeBhIillaeT eCTb-BOCEME AeCA-
THYHBIX MOPAOKOB, MO3BOJIAA B OOHOM LIMKJIE CKaHUPOBAHHA Macc-CHEKTpa
PErHCTPUPOBATh M EAHMHUYHBIE MMIYJIBCHL OT MabiX KOHLIEHTpAaLUi U HOH-
HBI€ TOKH OT BBICOKHMX KOHLEHTpaumii 371eMeHTOB. I HOCTHXKEHUA TAKOro
IHPOKOTO OMHAMHYECKoro AuamasoHa B cospemeHHblX MCII-MC mpubopax
NpUMEHsAeTCs JBOHHAs PEeriuCTpaLis CHIHANOB: HUMITYJILCHBINM PEXXHM OXHOTO
CEerMEHTa JETEeKTOPa MCIIONB3YeTcs AN MOJACUETa OTAEIBHBIX HOHOB U aHa-
JIOTOBEIH PeXHUM APYroro — Uil perucTpauly HOHHBIX TokoB. Taxum obpa-
30M, coBpeMmeHHbIe Npubopsl HCIT-MC no3BonsioT onpeneniath KOHUEHTpa-
I{H 3JIEMEHTOB U OTIENbHBIX, H30TOMOB Ha YPOBHE OT COTBIX HOJIel HaHO-
rpaMMoB JI0 COTeH MUWLIMIpaMMoB Ha JHTp (0,07 x 1072 n x 102 %). Jloc-
THraeMble npelesibl O6Hapy)KeHHs, BHICOKHE YyBCTBUTENBHOCTo H M30Hpa-
tenbHOCTE MeTona HCII-MC mnozBosiseT KONMHUYECTBEHHO OMNPEAESATH BO
MHOIrHX GHOJIOTHYECKHX U MEAUUMHCKUX 00bekTax U Martepuanax 1o 40—50
37IEMEHTOB B TeYeHHe 2—3 MHH (6e3 yuera BpeMeHU NpoOooAroOTOBKH).

Jlns noaroToBku 06pa3uoB 6Mocy6CcTpaToOB U penapaToB aMUHOKHUCIIOT
¥ GHONOrMYecKy aKTHBHBIX BemlecTB Kk aHanusy merogom HCII-MC pomyc-
KaeTCs MCTIOJB30BaHHE ABYX METOAOB pa3loKeHUd: 1) KHCIOTHOe pacTBoOpe-
HHE B OTKPBITHIX COCyZAax, Ge3 MONHOro paspylleHHs OpraHuYeckod MaTpu-
bl; 2) KMCJIOTHOE pasiokeHHe ((MOKpOE O30JIEHHE») C HCHOAB30BaHHEM
CHCTEM MHKPOBOJHOBOH npo6onoAroToBKH. METOR OTKPHITOro pa3iokeHHA
XapaKTepH3yeTcs ClieAYIOIMMY 0COOEHHOCTIMHU:
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® BLICOKOHM TNPOU3BOJHUTENBHOCTBIO NMPH HEGOJBIIOM PacXofe peakTH-
BOB, YTO NPUBIIEKATEILHO MaNo#i NONPAaBKOH Ha XOJOCTOH OMBIT;

e Ccriocof He NpUMEHMM IS Pa3fOXKEHHA MaTepHaloB, COEpKalUX
MHOI'O JKMPOBOr0 BeleCTBa M KOHKPEMEHTOB (XKHUpPOBbIe TKaHH, HOBOOOPa30-
BaHUA BO BHYTPEHHHUX OpraHax);

® BO3MOXKHOCTh YACTHYHOM WS WHOrJA MOJHON MOTepU JNETyYHX 3iIe-
meHTOB (As, Hg, I, Se);

® OpraHMYeckas MaTpHlla, COXPAHSAIOILAAca B pacTBOpax npob, MoxeT
ObiTh HCTOYHUKOM Cepbe3HbIX MaTpHuHbIX moMex nipu UCIT-MC usmepenu-
X, OIPAaHUYUBAIONIMX ONpeleNeHUe U H30TOMHBIA aHAIU3 HEKOTOPHIX 3Je-
MeHTOB (Tabin. 2).

MeTox MHKPOBOJHOBOrO pa3IoxeHus obecriedHBaeT Cleyomue npe-
HUMYIIECTBa:

® BBICOKYIO NPOU3BOAMTEIHHOCTD Pa3i0oiKEeHH;

e GoJiee NMOJTHOE OKHC/IEHHE OPraHM4ecKOM MaTpHLbl NPAKTHUECKH JIO-
6bIx 6HOCYOCTpaTOB;

® CYIIECTBEHHOE YMEHBIIIEHUE [T0TEPD JIETYyUHX 3JIEMEHTOB NPYU Pa3NoKEeHHH.

3. XapaxrepucTHKa Macc-CIEKTpomMeTpa
¢ MHAYKTHBHO CBSI32HHOH miia3Moii

Ilns u3MepeHHit MCHoNib3yeTcs Macc-CHEeKTpOMeTp, obnanaromuii cire-
LYIOUIHMH XapaKTePHCTHKaMH:

Juana3oH CKaHHPOBaHHA Macc, a. €. M.: 2—270.

JluHaMudecKuii ManasoH cucTeMs: aerektuposanms: 1 x 107—1 x 0° umn./c.

Huana3oH paspeienns, a. €. M.: 0,3—3,0.

IMpenens o6Hapysxenns: Be <3 ur/n, Co <1 ar/i, In <0,5 vr/n, U <0,5 ar/n.

YyBCTBUTENBHOCTE (MMIL/C Ha 1 Mkr/n): *Mg > 4 000, *In > 30 000,
28U > 25 000.

KpatkoBpemeHHas ctabunpHocth, CKO: < 3 %.

Jonrospemennas ctabuwisHocTs, CKO: < 4 %.

JBy3apsanueie wonsl, Ba™/Ba’: < 3 %.

Oxcuarblie uoHel, CeOQ/Ce: < 3 %.

Vposens poHa Ha Macce 220: < 25 umm./c.

CranpapTHOe OTKJIOHEHHE YpoBHA $oHa Ha Macce 220: < 5 umn./c.

Jns DOCTIDKEHHA JyqIIMX TpenesioB oOHapy)KeHHs OO YPOBHS COTBIX
noneii (Hr/;m) ¥ yCTpaHEHHs HOJNMATOMHBIX HANOXKEHHH, BBI3BAHHBIX MaTpH-
uei o6pa3ioB U MaTpulieil pacTBOpHUTENA, a TakXkKe razamH miasmsi (Tabu. 1),
pexoMeHayeTcs IPOBOAMTEL U3MepeHHs Ha npubopax ¢ AMHaMU4YecKoll peak-
uuoHHo# cucremoii (JIPC). Jlyuiuue npenensl oOHapYXEeHHs Ha 3TUX npubo-
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pax KOCTHraloTcs 3a CYET YMEHbIIEHUs YpoBHA (oHA U GOKYCHPOBKH HOHOB
B JONONHUTENILHOM rasoHanondeHHoM kBaapymnouse (JIPC), pacnonoxeHHOM
nepel KBalpyHoJieM MacC-aHaJM3aTopa. Y CTpaHeHHe IONHaTOMHBIX M H30-
6apHBbIX HaNOXkeHHH OCYINECTBIACTCA IyTeM yHaleHHs MeIlalomHX HOHOB B
pe3ynbTaTe peakuuii ¥ B3aMMOJCHCTBHIT C MOJICKYIaMM PEaKLIMOHHOTO rasa,
HallyCKaeMoro B A4eHKy (aMMHak, METaH | ap.).

TIporpamMmHOe obecneueHne Macc-CHEKTpoMeTpa HOJDKHO obecredu-
BaTh BBINOJIHEHHE CAEAYIOMHUX (yHKIMEA:

® OJUIEPIKKY CHEAYIOLIHX METOJOB aHANK3a: KONHYECTBEHHOro, MOJy-
KOMMYECTBEHHOro (0630pPHOT0), METOJIOB M30TOMHOrO OTHOILEHHS M H30TOII-
HOro pa30aBjieHH;

® IpoBEACHHE aBTOMATHYECKUX H3MepeHMii 0e3 ydacTHsa omeparopa;
IS TIPOBEJEHMA ABTOMATHYECKMX H3MEpPEHHHl CIIeKTPOMETp AOKEH ObITh
o6opynoBaH ycTpoicTBOM aBTOMaTH4eckoro npo6oorbopa;

® aBTOMATH3aLHIO NPOUEAyp KATHOPOBKU M HACTPOMKHM HIKAJIbI MacC M
paboulx mapameTpoB CIIEKTPOMETPa;

® CTaTUCTHYECKYIO 00paboTKy M COXpaHeHHe pe3yJbTaToB B O0IenpH-
HATBIX opMaTax;

® BO3MOXXKHOCTH IOBTOpPHOH 06paloTku AaHHBIX 6€3 nmpoBeaeHHs Ho-
MOJIHATE/BHBIX N3MEPEeHHIH;

® BO3MOXHOCTh MHCIIOJIb30BaHHs amnrapara KOHTPOJsS Ka4yecTsa, A
OMEepaTHBHOIO aBTOMATHYECKOTO YNpPaBJICHHMsS XOHOM W3MEPEHHH B COOTBET-
CTBHH C 3aJaHHBIMHM KPHTEPHAMM KaueCTBAa U PacyeT CTATUCTHYECKMX mapa-
METPOB KauecTBa.

4. O6opynoBanne, MaTepHAJIbl, PEAKTHBbI

[ns cBemeHHMA K MMHHMYMY YpOBHs aGoparopHoro ¢oHa, Bce omepa-
LUK 1O TMOAroTOBKe OOpa3LOB K M3MEPEHMAM M CaMHM U3MEPEHHs cliefyeT
HOPOBOAHTH B YHCTOM MOMELIEHHH, B KOTOPOM HE CKalUITMBAaeTCA MbLib. J{na
aHaIM3a CBEPXHU3KUX KOHLEHTPAUMii, 3arpA3HEHUI U3 OKPYKAIOLIEH Cpelsl
ABIIOTCS OCHOBHBIM (pakTOpOM, OrpaHHYHBAIOINM Npenesibl OGHapyKEeHHs
u onpenenenus MeroaoM MCII-MC. JIns Koau4ecTBEHHOro ONpeAeieHUs
3/IEMEHTOB, PAaclpPOCTPaHEHHBIX B OKpyxKaiomieii cpezie, kak Hampumep, Na,
Mg, K, Ca, Fe u Apyrux, Ha ypoBHe KOHLICHTpalii NOpsAKa U HUXe 1 MKr/n,
NOATOTOBKY OOpAasliOB U M3MEpeHHd CJeAyeT NMPOBOAMTH B TMOMEIEHHAX
xnacca 1 000 (< 1000 p3BemeHHBIX yacTy Ha 1 M° Bosayxa). Jia nozro-
TOBKM 06pa3slioB HEOOXOAMMO NOJB30BaThCA cocylamMu M3 ¢ropomnacta
(PTFE, Viton™, Teflon™) umu neppropankokcunomumepa (PFA). Iina
BPEMEHHOTO XpaHeHHs 00pasuoB M pabouyuX rpaXyMpOBOYHBEIX PacTBOPOB
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HACTOATEIHHO PEKOMEHIYETCs 10Jb30BaThCA OAHOPA3OBOH MOCYROH U3 fo-
nunpornuneHa (MpoGUpKY BMECTUMOCTBIO 15-—20 Ma mnsa xpaHeHus obpas-
HOB M BMECTUMOCTBIO 50 MJI ¢ BUHTOBOH KPBIMIKOH JA XpaHEeHHUs pabodumx
CTaHNapTOB).

Obopyoosarnue

KBazpymnoabHslii Macc-ClIEeKTPOMETP C HHIYKTHBHO
CBf3aHHOI M1a3Mo#i, HMerolni cepTruduKaT
Toccrannapra Poccuy, 3aperucTpupoBaHHbIii B
I'ocynapcTBeHHOM peecTpe CpeACTB U3MEpPEHHIH
Bechbl aHanUTHYECKHUE 3JIEKTPOHHbIE C MIPENEIoM
JoryckaeMoit norpemHoctd + 0,0005 r, oTBeyaronme
TpeGoBaHUAM Bechl JJabopaTopHeie obmero HasHaueHuss 1'OCT 24104
AKBaIMCTHJUIATOP 3EKTprdecKuii omHocTynenuarbii  TOCT 28165
‘YcraHoBKa Aj1s NOMYYEHUs1 JEUOHU30OBAHHOM BOEI,
obecneuuBaroLIas MOJyUeHHe BOIBI C YAEIbHBIM
conpotusieHneM 15—18 MOwm x cm’

Jlo3aTopbl XUAKOCTH PYYHBIE WM JIEKTPOHHBIE
aBTOMATHUYECKHE C OHOPA30BHIMH HAKOHEYHHKAMHU,
emkocTho 0,5—10 mxit, 50—200 Mxa u 200—

1 000 MK, obecneynBaloIHe CYMMapHYIO
MOTPeIHOCTh JO3UPOBaHHs Ha YpoBHE + 1 %
Tepmobnok A1 HTOPOMIACTOBIX LHJIHHAPOB, C
BO3MOXHOCTBIO Harpesa a0 120 °C u aBToMatu4e-
CKOro NnoJiepxaHus NpH 3TOH TeMriepaType Wiu
niecyaHas 6aHs

Lumuuapst dproportactoBbie (PTFE, Viton™,
Teflon™, PFA) eMkocTbi0 20 M1t 1M I'OCT 1770—74
CucTeMa MHKPOBOJIHOBOTO pa3iiosKeHu,

C KOHTpOJIEM TeMIIepaTyphl H NaBJICHHUA.
DTOpPOMIACTOBbIE ABTOK/IABbI EMKOCTBIO 20—

50 Mt U1t MEKPOBOJIHOBOT'O Pa3jIoiKeHUs
OnHopazoBble NONHIIPONTHIICHOBLIE IPaayHpOBAHHBIE
LeHTpHdyxKHBIe Tpobupku Ge3 KpbieK, EMKOCTBI0
15 Mn, 11 XpaHeHUs pacTBOPEHHBIX 06pa3unos
OnHopazoBpie MOMMIIPONIMICHOBbIE IPATyHPOBaHHbIE
LEHTPUDYKHBIE MPOOHPKH C BUHTOBBIMHU KPILIKAMH,
€MKOCTBIO 50 MJ1, JUIsl XpaHeHHs pabo4YMX CTaHapTOB
Vnerpa3BykoBas BadHa Y3B-9,5 n unu nonoGnas.
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Peaxmugst u mamepuaibi

A30THas KHUCJIOTa KOHIEHTPUPOBAHHAs, OC. 4. T'OCT 11125
MM OYUIIIEHHAS METOIOM H30TEPMUYECKOM MEpPerOHKH
B TEpPMOCTOMKOH NMOJMNPONHIEHOBOH CHCTEMe I'OCT 4461

AproH cxaThiii WK CxkeHHBIH, Beicokoit yuctotel T'OCT 10157
Bona nenoHH30BaHHad, yIEIHHBIM COIPOTHUBIICHHEM

15—18 MOwM x cm>

AueToH, oc. 4. TV 2633—039—44493179—00
CraHaapTHbie 00pa3ibl COCTaBa paCTBOPOB OJHO-

1 MHOTO3JIEMEHTHBIE [JI1 MacC-CINIEKTPOMETPHH,

npousBoactea Perkin-Elmer unu ananoruussle,
cepTUHLUPOBAHHbIE

CKasbnens XUpyprudeckuii

OuasTpoBanbHad 6yMara

ITnacTHKOBBIE MPOMBIBAJIIKH AJIA AEHOHH3OBaHHOMH

BOJb! ¥ pa3baBieHHOHN a30THOH KHUCIOTHI

Ilnenka naGopaTopHas repMeTHIUPYIOILAsA

Parafilm «M»® wnu ananornynas.

5. TpeGoBanus Kk 6e30MacHOCTH npoBeseHns pabor

Ilpu paboTe ¢ XUMHYECKUMH BeIUECTBAMH H peaKTHBaMH HE0OXOAUMO
cobmonaTe TpeOOBaHHA TeXHUKH 6€30NMacHOCTH, YCTaHOBJICHHbIE JUIf paboT
C TOKCHYHBIMH, €IKHMH H JISTKOBOCIUIAMCHAIOIMMHCA BEIIECTBAMH IO
T'OCT 12.4.021. Ilpu pa6ote Heo6xoaumo cobmonars «IIpaBuia no TeXHUKe
6€30MacHOCTH U NPOU3BOIACTBEHHON CaHMTapuH NpH pabore B XUMHYECKHX
naboparopusax», yreepxaesnsie M3 CCCP 20.12.82 (M., 1981).

Pa6oune cTombl M MOBEPXHOCTH JOJDKHBI CONEPXAaTbCA B 4ucTOTE. B
KOHLEe paboyero HH:A Mocie OTKIIOYEHUS BeceX NPUOOPOB NPOBOAKTCS BiaX-
Has ybopka pabo4ux MoBEPXHOCTEH.

Be3onacHOCTh NpH paboTe C 3NEKTPOYCTAHOBKAMHM 00ECIieYHBaeTCs Mo
FOCT 12.1.019 u ocywectBiagercs cobmoneHueM «IIpaBuit TEXHHYECKOM
3KCIUTyaTallMH 3JEKTPOYCTaHOBOK noTpebuTeneii», yreepskaeHssix I'ocaHep-
roHaasopom or 21.12.84.

BesonacHocTs npu paboTe ¢ OasloHaMH ¢ aproHom obecneyuBaeTcs
cobmonenuem «IIpaBun ycrpolicTBa 1 6€30macHOM 3KCILTyaTalMu COCYHOB,
paboTaromux roJ JaBieHHeM», yTBepikaeHHbIX I'ocroprexnamzopom CCCP
27.11.87 (M.: Henpa, 1989).

IMomemenune and npoBeNeHUA HM3MEPEHHH NOKHO COOTBETCTBOBAThH
TpeGoBaHuAM «IloxkapHBIX HOpPM NPOEKTHPOBAHHMSA 3IAHUH U COOPYXKESHHH»
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(CHHIT TTA-5-700), «CaHUTapHBIX HOPM [POEKTHPOBAHHMS MPOMBIIIIECHHEIX
npeanpuatuity (CH-245-71) u Cuull-74, TOCT 12.1.004.

Ilpu BBINOIHEHNU paboT AOJIKHBEI OBITE COOMIONEHB! MEPBI TIPOTHBOIIO-
xapHot 6esonmacHocTH B cOOTBeTCTBUM C TpeboBanusamu I'OCT 12.1.004—
8.7. B naboparopuy HOMKHbI HAXONMUTHCHA CPEICTBA MOXAPOTYIUEHHA IO
I'OCT 12.4.009.

TpebGoBanus 6€30MaCHOCTH JOMKHBI COOTBETCTBOBATh NMPABUIIAM U pe-
KOMEH/IaLMAM, H3I0)KEHHBIM B TEXHHUECKOM ONMUCAHMU Ha NMPUGOPEI.

6. TpeboBaHHs K KBaTH(PHKALUM JIHIL,
paboTalomnx Ha Macc-CIeKTPOMETpe

K BLINONHEHHIO H3MEPEHHUIT Ha MACC-CIIEKTPOMETpe AOMYCKAIOTCA JINLA,
npomenuye obyyeHue HaBbikam paboThl Ha npubope UCII-MC, noarsep-
HACHHOE aTTECTaTOM (PMPMBLI-NPOU3BOAMTENA NPUOOPa; H3YUHBIIHE TEXHH-
4ecKOe ONHMCaHNE U3MEPUTENILHOr0 NPHOGOpa U METOINMKY BBITIONIHEHUS M3Me-
peHnuii; o6ydenusie B cootseTcTBUU ¢ TOCT 12.0.004—79 u uMeromue kBa-
AupHKaLUMOHHYIO rpynmy He Huke ! cormacHo «IIpaBunaM TeXHHYECKOMH
3KCIUTyaTalMH NIEKTPOYCTAHOBOK MoTpeduTeneii», yTBepxIaeHHBIX I ocaHep-
rosagzopom ot 21.12.84; npoueaise HHCTPYKTax MO TeXHHKe Ge3omacHo-
CTH Ha pabouyeM MecTe M 03HAKOMJIEHHbIE C NPaBUIaMK 00CTy>KMBaHUA CIeK-
TpoMeTpa. Jiaa paboThl ¢ UCTOUMHMKAMH OrHEOMACHBIX U TOKCHYHBIX Fa3oB
JOITYCKaIOTCs JIMLA, POLIEAINE COOTBETCTBYIOIYIO OATOTOBKY.

K npoBeneHHio npoGONOArOTOBKH AOMYCKAIOTCA ONEpaTopbl ¢ KBaH-
¢uxaumel «1abopaHT», UMEIOLIHE OMBIT PabOTHl B XHMHUYECKOii labopaTopuu.

7. YcaoBus BLINOJHEHUs H3MepeHHid

BrinonHenue u3MepeHHH NMPOBOIAT MPH HOPMAaJIbHBIX KIMMAaTHYECKUX
ycnoBHAX McmbitaHuii B cootBercTBHM ¢ I'OCT 15150. Ilomemienue He
JOJDKHO COJepIkaTh TOKCHIHBIX apoB H ra3os.

TemnepaTypa okpysKaioiero Bo3nyxa B naGoparopun 18—25°C. Art-
moctepHoe maBienue 84—106 klTa (630—800 MM pr. ct.). OTHOCHTENBHASA
BI&XHOCTh BO3xyxa 75 £ 5 %. I'panueHT TemnepaTypsl He JOJKEH NpPEBbi-
watb 1,5 °C/u.

Ilpy wmcnonb3oBaHMM 3JeKTPONPUOOPOB YacTOTa NEPEMEHHOTO TOKa
50 + 1 I', Hanpsxenue ceru 220 + 10 B.

OcpenteHye NMOMEIEHHA €CTECTBEHHOE MM HCKYCCTBEHHOE, HE orpa-
HHYHBAETCA OCOOBIMH TPEOOBaHUAMH.
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8. IToareToBKa K NMPOBEEHHIO H3IMEPEHH I

Bce npouenypsl NOArOTOBKY Npo6 K aHANH3Y HOJKHBI HCKIIO4ATh BO3-
MOXXHOCTb BHECEHHS B HHMX 3arpasHeHuii. Hcnonszyemylo mans npoGonoiro-
TOBKH (hTOPOIIACTOBYIO MOCYAY TIIATENHHO IPOMBIBAIOT B YJIBTPa3ByKOBOM
BaHHe B pa3baBieHHOH 1 : 1 a30THOH KMCIOTE M TPMXKIBI ONOJIACKHBAIOT JCH-
OHH30BaHHOM BOJOI.

9. Or6op, xpaneHHe M NOAroTOBKA P06

Bonocwul cocTpuraror ¢ 3aThlJIOYHOHN 4acTU rOJIOBBI HA BCIO JUTHHY B KO-
miuecTBe He Menee 0,1 r. [lns CHATHS MOBEpXHOCTHOIO 3arpA3HEeHHUs U 06e3-
KUPUBAHHA BOJIOC NPUMEHAETCA CHOCO6 MoAroToBKU mpo6 BOJIOC, peKOMEH-
nosauHblii MATATD. [lna sToro Boockl 06pabaThIBalOTCS allETOHOM B Te-
yeHue 10—15 MuH, a 3areM TpH pasa MPOMBIBAIOTCA JEMOHWU30BaHHOM BO-
no#. Cymka BOJIOC NPOU3BOAUTCA NMPU KOMHATHOH TeMIlepaType B TEUSHHE
10—15 mun. N JIHTENBHOIO XPaHEHHA HCHONMB3YIOT 00bIYHEIE GyMaXHbie
KOHBEPTBHI.

JIns npoBeieHMs aHAIU3a Hozmeti HeOOXOUMO cpe3aTh HOI'TH C o6eux
pyk. ITonydeHHoe koiauMuecTBO HOrTei 00pabaThiBalOT aUETOHOM B TeYeHHE
10—15 muH, a 3aTeM TpH pa3a [IPOMBIBAIOT JUCTH/UTHPOBaHHOM Bozoit. Cynika
HOI'Tell IpOM3BOAMTCA NPH KOMHATHOH Temneparype B Teuenue 10—15 muH.
Jns 1IUTeIbHOTO XpaHEHUs UCTIONB3YIOT O0bIYHbIE GyMaXKHbIe KOHBEPTHL.

Kpoes Moxer ObITh NONyYeHA U3 JIOKTEBOI BEHbI (BEHO3HAsA, B YCJIOBH-
AX CTalMOHapa) WM U3 NajbLEB pyk (KanwuripHag). O6beM orobpaHHOMK
KPOBH IOJDKEH COCTaBiATh He MeHee 1 miu. OO6pasipl KpOBH XpaHATCA B
00BIMHOM X010 ubHUKe 10 3—S5 cyT. (o1 0 o 4 °C) aubo 3aMopakuBaIOTCS
(mo —18 °C), nubo nuoGUIU3YIOTCS WIH BHICYIIHBAIOTCA B CYLIMIBHOM IIKa-
¢y (ana mmTensHOro xpaHeHus). Ui AMTENBHOrO XpaHeHus oOpasisl Ho-
MEILAI0TCA B OJHOPa30Bhie NOJUIIPONUICHOBEIE NPOOGHPKHY C repMETHYHBIMH
KpbILIKaMH.

3abop U MOArOTOBKA KPOBH JUIA MONYYEHHS NPENapatoB 3pumpoyumap-
HOUl maccel, nasmel 1 Cbl6OPOMKU, a Tak xe 3abop monoka, cnepmanvHol
Jrcuoxocmu, 1aeasxca W CroHbl MPOBOIMTCA 1O OOIIENPHHATHIM METOAUKAM.
Macca ykazaHHBIX NpenaparoB IUis aHanu3a JOJKHA COCTAaBIIATh He MeHee 1 T.
Jins AnuTeNEHOTO XpaHEeHHUs Mpenapathl MOMEMAOT B repMETHYHEBIE OAHOpa-
30Bble IPOGHPKYU U 3aMOpakUBaIOT 10 —18 °C 6o Hoduin3upyoT.

Moua (yTpeHHAS UK CyTOYHAsA) JUIA NPOBENEHHA aHalM3a 3abupaercs B
obveMe He MeHee 5 MiI. J[nd XpaHEHHS MO4YY NMOMEIIAIOT B I'ePMETHHYHYIO
nocyny (u3 1aGopaTopHOro MIaCTHKa), U XPaHAT B XOJOAMIBHUKE 10 3 CYT.
npu Temnepartype ot 0 mo 4 °C.
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Buonmamer mazkux mxaned (MBILLBI, KOXKa, JMUTENMH, MEYCHDb U JAp.)
cpasy e nocne 3abopa, npenapupoBaHus, yAAJIEHH] KPOBH B3BEIIHUBAIOTCS C
TOYHOCTBIO O 5 MI' U HOMeEWAITCs B 1abOpaTOpPHYIO TMIIACTHKOBYIO HIIH
CTEKJIAHHYIO NOCyay, o0ecneyrBaollyl0 repMeTHYIHOCTh XpaHeHHus. Macca
obpasua tkanu ot 0,1 r (MUHHMaJbHAsA, OnpeneieHHe MaKpOIJIEMEHTOB —
XKene3o, LUHK, Melb), 0 3—5 r (onpeneneHue coaepkanus onee 20 xUMu-
YECKHX JJIEMEHTOB). JIoMycKaeTCs XpaHeHHe B XONOANIbHHUKE MPU TeMIIepaTy-
pe 0—4 °C po 7 cyT. MM B MOpO3WIBHOM KaMmepe npu Temneparype —18 °C
WM BEICYIIMBaHUE U JHopUIn3aiys o6pa3oB Ui IMUTENHOIr0 XpaHEHUS.

IIpobel Konkpemenmos — 3y60B, GparMeHTOB KOCTHOH TKaHH OCOOBIX
YCIOBHI XpaHeHHs He TpeOYIOT, MOMEILAIOTCA B repMETHYHYIO YIIAaKOBKY M3
nabopaTopHOTO NIACTHKA.

IIpenapamei aMHHOKHUC/IOT, TMOJMBUTAMUHHBIX NPENapaToB C MHUKPO-
3JIEMEHTaMH, OHOJIOTHYECKH aKTHBHbIC NO0aBKH K THINEG H CHIpbE MUIA HMX
U3TOTOBJICHUA TOCTYMAeT LI MCCIENOBAaHHA B YNaKOBKE NPOM3BOAMTEIL.
Heobxomumas ang uccienoBaHusi MUHHMaJIbHAs Macca TBEPABIX NPenapaToB
cocrasnseT 10 r, »xunkux — 100 r.

10. Pa3noxkenune npoé 6nocy6erparos

Bonocvi. Hoemu. [pyzue meepovie 06pasysl. Omxpeimoe pasnodiceHue.
Ha ananutryeckux Becax 6epyT HaBecKy oOpasua Maccoii 0,01—0,10 r. Ha-
BecKy nomemaiot Bo ¢roponsactoBsiiit LunHap (PTFE, Viton™, Teflon™,
PFA), npunusatot 0,2—1,0 Mi KOHLEHTPHPOBAHHON a30THOH KMCIOTHI, Ha-
KPHIBAIOT 3alUMTHON JabopaTOpHOl IUIEHKOH M MOMeEINaloT B TepMOOGIIOK,
pasorpeTbifi g0 Temmeparypsl 115 °C, BeiaepxkuBaioT B TeueHue 0,5—1,04
IO MOJIHOrO pacTBopeHus npoObl. PacTBopeHHBIH 00pasent KOJIMYECTBEHHO
MEPEeHOCAT B MEPHYIO IOJMIPONHJIEHOBYIO MPOOHPKY, TPOSKPAaTHO CMbIBas
€O CTEHOK HMIMHIpPA, U JOBOMAT NCHOHM30BaHHOM Bomo# mo 10 miu. I'epme-
THYHO 3aKpBIBAIOT 3aLMTHON J1AGOpaTOpHOH I/IEHKOH, NepeMEeWHBalOT U
nepesaloT Ha aHAJIM3.

JKuokue obpasyvt. Omkpeimoe paznodxcerue. HaBecky aHaIM3upyeMoro
obwexra 0,1—90,5 r (0,1—0,5 mMi1) GepyT Ha aHaAUTHYECKHUX Becax BO ¢ropo-
naactosble LunuuaAps (PTFE, Viton™, Teflon™, PFA), onpenenss maccy
HaBeCKH I10 pa3HHLie Macchl MPOOUPKM JO ¥ IOCHe B3ATUA HaBeckH. B uum-
nauaap npunuBaioT 0,3—1,0 MJI KOHLIEHTPHPOBaHHOM a30THOM KHCJOTHI, Ha-
KpbIBalOT JlabopaTopHO#t MICHKOH M MOMEMAIOT B TEPMOONOK, pa3orpeThii
no 115 °C. BeinepxusaioT B TepMoGiioke B Teuenue 0,5—1,0 4 no romore-
HM3aLuH Npobkl M Jajiee AeiicTBYIOT KaK OnHcaHo B 1. 10.

Ilpu paboTe c roMOreHHEIMHM BOIHBIMH CpelaMH, TAaKUMH Kak Moua (He
cojepxailias ocazka), Tumba, nnazma M Jaxe LelbHag KPOBb JOMYCKaeTcs
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npocToe pazbapieHne oOpasia 2—3 %o-Ho# a30THO#M KUCIOTOMH, HEMOCpencT-
BEHHO Iepex aHanu3oM. Jlns aToro K HaBecke oOpasija B MEpPHO# npoGupxe
npuiuBaetca 5—7 M JeMoHU30BaHHOH Boapi, 3ateM 0,3—0,5 Mi KOHLEH-
TPUPOBAHHOMN a30THOM KHCIOTH! M npoba goBogutcs o 10—15 mu penonu-
30BaHHOM BONO#. B 3TOM ciiyuae He pexkoMeHOyeTcA YMeHbINath (hakrop
pasbasnienus npoGs! Hike, YeM 1 : 100, Bo n3bexanne ocaxkaeHus GeNKoB, a
TaKOKe JUI KOMITIEHCALMU BBICOKOH BA3KOCTH 0Opa3slOB M CKIOHHOCTH K Iie-
Hoo6pazoBanmio. I[Ipo6k1, pacTBOPEHHbIE TAKMM CIIOCOOOM HE PEKOMEHAYET-
Cf XpaHHUTh JI0 aHAJIM3a JONroe BpeMs (CBBILIE CYTOK).

Muxpogonnosas npobonodzomoexa. Hasecky obpasua no n.a. 10, 11
NOMEIIAIOT BO (hTOPOMIacTOBBIH BKAANBI K JOOABIAIOT 5 MJ a30THOH KH-
CnoTel. ABTOKJaB ¢ mpoOoii BO BKIaABILE MOMEMIAIOT B MHUKPOBOJIHOBYIO
neyb ¥ pa3naraioT npo6y, HCONb3ys NpOrpaMMy pa3iiOkKEeHUHA, PEKOMEHAO-
BaHHYIO NpoH3BoOAuTeNeM neud. B obuieM ciyvae, I MATKHX TKaHei, BO-
JI0C M JKMAKOCTEH MOXKHO NPUMEHATh CNeAYIOLUIMH PeXHUM Harpesa: MOXbeM
Temmeparypsl 40 200 °C B TeyeHne 5 MHH, BHIAEPKHBaHUE B TEUEHHE S MUH
npu 200 °C, oxnaxaenue no 45 °C. OxyaxIeHHBIH aBTOKJIaB BCTPAXHBAIOT
LU TIepeMeNIMBaHusA CONEP)KUMOTO ¥ NMPUOTKPHIBAIOT KPBIUKY JUIA YPaBHO-
BelnBaHuA aaeneHusd. KadecTBeHHO pasnoxkeHHas npoba nocne OTroHa OKH-
CJIOB a30Ta JOJDKHA IPEeNCTaBAATh coO0H GecrBeTHBIN UM JKeJITOBaTHIH mpo-
3payHblii pacTBOp, Ge3 HepacTBOPMBIIMXCA YacTHUL[ Ha JHE M Ha CTEHKax
BKIaApima. PacTBopeHHyIO IMpoby KOJHYECTBEHHO MEPEeHOCAT B NMPOOHPKY
ob6bemMoM 15 Mu, TpoeKpaTHO BCTPAXMBaA BKJIAIBIII C KPbILIKO# ¢ 1 M1 meyo-
HM30BaHHOM BOJIBI M MIEPEHOCH KAXABIH CMBIB B IPOOHPKY, A0BOAAT o6beM 10
10 M neHOHU30BaHHOM BOJOMH, 3aKpHIBAIOT M MEpeMelUBalOT. ABTOMaTHye-
CKHM [03aTOPOM CO CMEHHBIM HAKOHEYHHKOM OTOMpAIOT alTHKBOTHYIO 4acTh
1 Mn u moeomat no 10 ma 0,5 %-Ho# a30THOHM KHUCIOTOM, 3aKPHIBAIOT 3allKT-
HO# TaGopaTopHOii IIeHKoH, epeatoT Ha anam3. Jladuble 06 ofbeMe anuk-
BOTHOH 4acTH M oObeMe pa3BeieHHs BBOJAT B MpOrpaMMHoe obecnieyeHue
CIIEKTpOMETpa BMeCTe C Ha3BaHHEM H HaBeckoit obpasua.

JlomyckaeTcs HenmocpeICTBEHHBIH OTOOp anMKBOTHOH 4acTH 00BeMOM
0,1—0,5 M1 u3 pasnoxeHHol po6sl B aBTOKTaBe. YroOB CKOMIIEHCUPOBaTh
TIIPH 3TOM NOTPELIHOCTh pa3baBleHus, Nepej pa3nokeHHeM B Npoby HyXKHO
no6GaBUTE pacTBOp BHyTpeHHero cranaaprta (In mim Rh), 9robbl KoHLEHTpa-
UM BHYTPEHHEro CTaHJapTa B KOHEYHOM pacTBOpeE, HanpaBieMOM Ha aHa-
JIM3, cocTarisia npuMepHo 10 Mxr/n (Harpumep, 106aBuTh B rpoby 100 M1
pacTBopa, comepxamero 10 mr/n Rh, 3atem u3 5 Mi pasnoxeHHON MpoGEl
B34Th AJIMKBOTHYO 4acthb 0,5 My 1 aoBectH no 10 mu). PacTBOop BHyTpeHHEro
CTaHAapTa HeoOXOAMMO N00aBIATH BO BCE XOJIOCTHIE NIPOOLl M B KaIMOPOBOU-
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HbIE PAacTBOPbI. 3a1aHHYIO KOHLGHTpalMIO BHyTpeHHero cranaapTta (10 Mxr/m)
B XOJIOCThIX M CTAaHIAPTHBIX pacTBOpax HEOOXOANMO TOUHO COOMIOAATE.

Pacmsop xonocmoti npoGel TOTOBAT C BHITONHEHWEM BCEX YKA3aHHBIX
BBIIIE OIEpalHil, 338 HCKITIOUEHHEM ONEPaLHH B3ATHSA HaBECKH.

11. Pa3noxxenne npo6 aMHHOKHC/IOT, NOJHBHTAMUHHBIX IPeNnaparos
€ MHKPO3JIEMeHTaMH, GHOJIOrHYeCKH AKTHBHBIX J06aBOK K NHINE H
CBHIPbS AJISt HX H3ITOTOBJICHHS

Hagecky usMenpyenHoil npo6sl 0,1—0,2 r nomemaior Bo ¢roporuia-
CTOBBIH IMAMHAD, NPUIHBAIOT 1 MJI KOHUEHTPUPOBAaHHON a30THOM KHUCJIOTHI,
HaKphHIBAIOT KBanparoM 2 X 2 n1abopaTopHoil IJICHKM H NOMEMAOT B TEpMO-
6sox ¢ Temneparypoit 115 °C na 0,5—1,0 y 10 nosnHoro pacrBopeHus npo-
651, IlonydeHHsI# NPO3pauHBIil PacTBOP KONHYECTBEHHO MEPEHOCAT B Mep-
Hy!O MONMNPOITUICHOBYIO IPOGHPKY, TPOEKPATHO CMBIBasA CO CTEHOK (TOpO-
IJIACTOBOTO UMIIMHApPA, U JOBOJAT ACHOHM30BaHHOH Boaod mo 10 mi. Tma-
TENIBHO 3aKPhIBAIOT KyCOYKOM 3aIUTHOH JlaGopaTopHO} MIIEHKH, nepeMeu-
BAaIOT M IepeNaloT Ha aHanu3. [Ipu UCMOIBE30BaHHH MHKPOBOIHOBOH 1po6o-
NOAroTOBKHU AeHCTBYIOT 1o 1. 10,

Pacmeop xonocmoii npo6ul TOTOBAT C BHINOJHEHUEM BCEX YKa3aHHbIX
BBILIE OIEpaLnii, 32 HCKIIOYEHHEM ONepaLiy B3ATHA HABECKH.

12. IIpuroTos/ieHHe CTAHAAPTHBIX IPaAyHPOBOYHBIX PACTBOPOB

Paboune craHgapTHBIE PacTBOPH! TFOTOBAT ITyTeM CMEIUMBAHHUA He-
CKOJIBKMX OIOPHBIX MHOTO3JIEMEHTHBIX CTaHAAPTHEIX PacTBOPOB IUIA Macc-
CIIEKTpOMETpHH, nmpousBoicTea Perkin-Elmer unu aHanoruunsie, comepika-
KX pa3HBI€ IPyNMbl 3neMeHTOB. Jlis KanuOpoOBKH CIIEKTPOMETPA HCIONb-
3yI0TCs1 1Ba~-TpH paboyuuXx CTaHIapTa, COAEpXKallHX, HanpumMep, 1o 10, 40 u
100 MKI/n BCeX 3JE€MEHTOB, 3a UCKIIOYEHUEM PTYTH, COHEpKaHHe KOTOPOii
cocTaBiia€eT 1 ¥ 4 MKI/N B NepBBIX ABYX CTAHAApPTHBIX pacTBopax. CtaHmapTt-
Hblii pacTBOp, colepxammii o 100 MKI/n 3neMEHTOB, HCMOJBL3yeTCA IUIA
KaJTHOPOBKH CIIEKTPOMETpA JUIsi ONPeAENIeHHA MaTPUYHBIX 3JIEMEHTOB, TaKuX
kax Na, Mg, Al, P, K, Ca, Fe, Zn. J{ns Gonee TOYHOro OnpeeeHAs MaTpuy-
HBIX 3JIEMEHTOB, MOXET NOTpeGOBaThHCA NPUMEHEHHE CTAHAAPTHOTO PacTBO-
pa, B KOTOPOM HX KOHLEHTpauuMy OblaH Gbl OFHOro MOpsAAKa C BEPXHUMH
rpaHyIaM¥ Hana3oHa COAEpPKaHHUI 3JIEMEHTOB B HcCleLyeMoM oOBeKTe, ¢
y4eToM npumeHseMmoro ¢akropa pasbasnenus. IlpurotorneHusie pabouue
PacTBOpbI COXPAHAIOTCA B HOJMNPOMMICHOBBIX LEHTPUDYKHBIX MPoOHpKax
ob6remoM 50 M. PekomeHayeTcs ucCnonb3oBath pabGoude CTaHAAPTHI IS
KaNMOpOBKH B TeueHHe 3—S5 aHeil mocie npurotosiaeHus. [Ipumep cocrasa
pabounx KamuOpOBOYHBIX PACTBOPOB MPUBEIAEH B IPHIOK. 2.
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13. IToaroroBka npu6opa

Macc-cnexTpoMeTp MOArOTaBAHBAIOT K paboTe B COOTBETCTBHH C PYKO-
BOJICTBOM IOJNB30BaTeNs (MHCTpYKHHMei mo 3kcrutyatauwuu). HeoGxomumsie
pexuMsl paboThl yCTaHABIMBAIOT B COOTBETCTBHH C PEKOMEHIALMAMH MpO-
u3sogutens. Ilpumep pexyMa nposeNeHHs H3MEPEHHI NpUBENEH B MpH-
nox. 3. Jlas KoHKpeTHOro THna npudopa ONTHMANBHEIE PEXHMBI MOTYT GBITH
yCTaHOBJIEHB! 3KcTepuMeHTansHO. Ilocne 3amycka mpubGopa NpoOU3BOAAT
NpoBepKY pabodux XapaKTepHUCTHK NMpHOopa, BKIIOYAs NPOBEPKY 4yBCTBH-
TENBHOCTH BO BCEM AMaNa3oOHe MAacc, MPOBEPKY YPOBHA (OHA, YPOBHA BTO-
PMYHBIX OKCHIAHBIX M [BY3apAOHBIX HOHOB, BOCIIPOM3BOAMMOCTH (IyTeM
pacyera CKO no 5—6 mocnenoBaTe bHBIM H3MEPEHHAM CUTHAJIOB).

14. Koppekuusi CHeKTpaJbHbIX H300apHBIX HaJlOXKeHHH, KoppeKuus
NONHATOMHBIX HAJIOKeHMH, BbI3BAHHLIX MATPHIAMH 06pa3nos,
peareHToB H ra3amMu mJIa3Mbl, KOPPEKIHAN TPAHCHOPTHLIX NOMeX

Koppexuust Tpex OCHOBHBIX BHIOB nomex B Tpaguuuonsom VCII-MC
aHaJIk3€e C BBOMOM XKHAKOMH npobsl (63 NpUMEHEHH AMHAMHYECKHX peaKLiu-
OHHBIX CHCTEM), IPOBOJMTCA C MCIONB30BAaHUEM TPEX pa3HbIX METOJOB, OT-
JIMYAIOUXCA MexAy coboil Kak CIO0KHOCTBIO, TaK M HAJEKHOCTBIO. BrIAB-
JIeHHe TOoMeX MpH OTNaiKe METOAMKM MPOBOAMTCA IyTEM ONpEACHCHUSA
CTAaHHApTHBIX K00aBOK U M3MEPEHHEM CepHH IOCIJeN0BaTeJbHO pa3basiieH-
HBIX Npoo.

Kopperxyus usobapuuix nanoxcenui. Ilpumepsl NpUMEHAEMBIX KOppeK-
UMK HaNo)keHU# oT M306apHBIX HOHOB MpuBeleHbl B Tabn. 1. B nporpamm-
HBIX MaKeTax COBPEMEHHBIX MacC-CIEKTPOMETPOB TaKHME INpOLENYyphl KOp-
peKUMH [peIaraloTcs aBToMaTnyecky. TodHble KoaduLMeHTh KOpPeKLHH
onpenensoTca IKCIIEPUMEHTAIIBHO.

Tabnuua 1
Ipumepst H306apHBIX HaJOKEHUH
Onp;gggg;mm H3°2(a,im’m KOpPEKTHPYIOMIEE BEIPAKEHHE
"Ge TSe ~0,1166 x "'Se
*Se SKr —1,0078 x “Kr
TCd ™Sn ~0,0273 x ®Sn
““Sn Te ~0,0127 x "®Te
T¥Ba ¥La, "°Ce 20,0009 x La, —0,00284 x Ce
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Koppexyus cnexmpanoruix HanoxceHuii om nOAUAMOMHBIX UOHO8 OT
pa3HBIX HCTOYHUKOB TpeOyeT Gonbiuero BHUMaHuA. I yCTpaHeHus1 U KOp-
PEeKLMM CHEKTPAIBHBIX HAJIOXKEHH# oT noiauatomHeix wonos B HMCII-MC
HPHMEHAIOTCS HECKOJIBKO CcIiocoBoB. B ckobkax MpHBeREHEI 3JIEMEHThI, ITPH
OnpefieieHHH KOTOPBIX PUMEHAETCA KOHKPETHHIA BapHaHT:

® UCKIIIOYEHHE M3 NpoLecca HpoOONOAroTOBKH PEar¢HTOB, BBI3BIBAIO-
LIMX CrIEKTpalbHbIE HAJIOKEHHUA, HAMPUMED, UCIIOJIb30BaHUE a30THOM KUCTO-
Tbl BMECTO COMNAHO#, KOTOpas BBI3bIBaeT OOpa30OBaHHE XJIOPCOXESPIKAHMIMX
noaMaToMHbIX HOHOB (imA V, Cr, As, HCIIHITBIBAIOIIKX HANIOKEHUS OT NONM-
aToMHeIX HoHos CIO*, ArClY);

& ylaJ€HUe KOMIOHEHTOB, BHI3BIBAIOMUX II0JHATOMHbBIC HAIOKEHHUA,
HanpuMep, Npy NOMOUIM OKMCICHUA WIH ynapuBaHusi (YAaacHUE opraHude-
CKOH MaTpuusl, Mematoweii onpenenenmio Cr, Al, Si u3-3a NONMATOMHBIX
woHoB ArC”, CN*, CO");

® YUEeT HAJIOKEHHUH NPH NOMOIIY SMINPHYECKUX COOTHOLUCHMH IIA Ha-
KJIabIBAIOIIAXCA MOHOB (HanpuMep, yueT BimaHms CAr°Cl" na macce 75 mo
HOHY Ar’’As" na macce 77 TpH orpeneneHuu As);

® NpUMEHEHHE MeToAa «XOJIOJHOM HNasMbl» AJIA aHAJiM3a 3JIEMEHTOB,
HCTIBITHIBAIOIINAX CHIIbHBIE TIOMEXH OT IOJIMATOMHBIX HOHOB M3 ra3a IUia3Mbl
(npu noaBoauMOit MomHocTH < 900 BT BO3MOXKHO ONpeAcicHue 56Fe, ““Can
“K Ha ypoBHe < | MKT/JI B pacTBope);

® IpUMEHEeHNE AeCObBaTHPYIOIHMX YCTPOHCTB 1N 00€3BOXKUBAHUA H
BBICYIIMBAHUA a3po3oi1 obpasiia nepen BBOAOM B IUIazMy (Meton TpebyeT
npruobpeTeHus AONMOIHHUTENBHON0 060pYIOBaHHA, CUCTEMbl JECOILBATALUH
o6safaloT NOBBIMICHHBIM 3¢ ¢dexToM maMsTH — TpebyloT 6osee NMPoIOIKH-
TEJBHOH OTMEBIBKM MeXAy 00pasuamu, MeTol YCTPaHAeT IPHUCYTCTBHE MOJH-
aTOMHBIX HOHOB, BBI3BAHHBIX TOJILKO MaTpHUeil pacTBOpUTENs — HOHBI ArO”,
NO', ArCl" u T. 0.);

& NpUMEeHEeHHe 3JIeKTpoTepMHuecKoit aromuzanuu (OTA) uiu nazepHoii
abmauuu (JIA) ansa Broza npobul (Meton ITA XOpoIilo MPUMEHHM LA yCT-
paHEHHUs XJIOP- M KHCIIOPOACOASPXKALIMX [TOMEX, OXHAKO CYIIECTBEHHO YCTY-
naeT Mo ceGecCTOMMOCTH H BO3MOMKHOCTAM COBPEMEHHOMY METONY KOppeK-
upn ¢ JIPC; meron JIA ucnone3yercs qis paboThi C TBEpABIMYU FOMOTEHHEI-
MU oOpa3liamu, TPYAHO MOMAAETCH KATHOPOBKE U MEIUKO-OHONOrHYECKHX
HcceJ0BaHumif);

© MPUMEHEHNE HOHHO-MOJIEKY/IAPHBIX peakuMi A1 HOeCTPYKLUHM H
¢uBTpaluK MMOJHATOMHBIX HOHOB mpH pabore Ha mpubopax ¢ gUHaAMHYe-
CKHMH PEAKIIMOHHBIMH fYEHKaMH (METOJ YCTPAHAECT BJIMAHHE MMONHATOMHBIX
WOHOB Y yJy4lIaeT npenensl 06HapyxeHus Ha [—3 AeCATHUHBIX NOPANKA).
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Tabnuua 2
IpuMepr1 pacnpocTpaHeHHbIX OJIHATOMHBIX HAJOXKEHHH
Hzoron pagll;%ﬁ?a?{g:z%ﬂcn Meu;la;?{mnﬁ Hcrounuk nomex
uzorona, %
28" 95,0 00"  [Boma
3K 93,3 BArH"  |Apron miasmsl, Bola
OCa* 96,9 “Ar* |Apron masmmt
SFe* 91,7 WAr'®0*  |Apron miasmes, Boxa
0ge* 49,6 “CArYAr" | Apros ruiasmer
SN 922 280" |Vraepon oprasmyeckoi MATPHI!
“Ca* 2,0 2C0%0" | Vrrepon opranmmeckoit MATPHIISE
“8Tit 73,8 3251%0"  |Cepa oprammseckoit MaTpHLBI
Sy 99,7 3C10* | Xoprumsr Marpus:, HCI pactsopuresst
P 3251801607 )
Zn 48,6 3¢ * |Cepa opraHu4ecKoii MarpHLbI
SAst 100,0 PAPCI" | Xnopumst o6pasua, HCl pacTropurens

HauGonee cepre3Hbie MOMEXH OT MaTpHIBI 0Opa3LioB U OT npuMeceii B
N1a3M006pasyloleM aproHe BhI3HIBAIOTCH NONMATOMHBIMEH HOHaMH NN' u
CO" npu ananuse kpeMHUA. Bce Tpu M30TONA KPEMHHA HCHBITHIBAIOT HANO-
KEHHMA, YTO YMEHBINAET BO3MOXHOCTU ONpejeieHus Si B OpraHH4ecKux
MaTpHLax.

Ipu onpeneneHuy MpBIIBAKA B GHOJOrHYecKHX o0pasliax ¢ BBICOKHM
conep)kaHueM XJIOpUIOB Tpelyercs NpUMEHEeHUE YpPaBHEHHS KOPPEKIMH
BIMAHMA nmonuatoMHoro uoHa *Ar°CI" ua macce 75, B KOTOPOM HCIOJB3Y-
eTCs COOTHOINGHHE MOJHATOMHBIX HOHOB “Ar ClI'/*Ar’Cl', npuGnusu-
TEIBHO PaBHOE MPUPOJHOMY OTHOLICHHMIO 35¢1Pcl, taoxe TIPH 3TOM YYHThI-
BaeTcs BKJIAM OT "1Se na macce 77 (mo 82Se):
(P AS)uer = mass75—3,0 x (mass77—[0,874 x (mass82—1,0078 x ¥Kn)]), rae

massNN — usmeyeﬂﬂmﬁ CHTHAT Ha COOTBETCTBYIOmei Macce, [(°As),e.
— MCTHHHEBIN cHrHan As, Koa¢punueHTs! B ypaBHEHHH YTOUHSAIOTCH SKCITe-
PHMEHTANBHO, B X0Je OTIaaKi paboyero MeToaa.

Jns onpenenenns Ti, V u Cr B o6pasijax ¢ BBICOKHM COACPXKaHHEM
XJIOPUIOB W/MIM yriepona TpamguuuoHubiM MetogoM HCII-MC, tpebyerca
TPUMEHATE JOBOJBHO BhICOKHE (akTophl pazbasnenus obpasuos (ot 1:300
mo 1 : 500), 1s CHIOKEHHUA YPOBHA MOIMATOMHBIX HoHOB CIO" (ipu paGote ¢
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MOUYOH ¥ KpoBbio) U ArC" (B NPUCYTCTBHHM OPraHHYEcKO# MaTpHusl), 160
TPOBOAUTH U3MEPEHUA METOJOM CTaHAAPTHBIX 100aBOK.

IlpoGnieMsl, CBA3aHHBIE C NMOTUATOMHBIMH MOHAMH, BbI3BAaHHBIMU MaT-
pHLel o6pa3LoB, pearcHTOB ¥ ra30B MJIa3Mbl pafUKalbHO YCTPAHAIOTCA NpPU
UCIOJb30BaHUM A1 M3MepeHHH mpubOpoB ¢ IMHAMMYECKOH peakuuMoHHOH
cucremoii (APC). B cucreme JIPC ucrionb3yercs DONOJMHHUTENBHBIA KBaApy-
none — sAueiika JIPC, pacnionoskeHHas Iiepel KBaJpynoJieM Macc-aHajiu3a-
TOpa. BivisiH1e MONUATOMHBIX HOHOB YCTpaHACTCSH IyTeM MX U30UpaTeNbHO-
FO paspylleHUs B pe3yjbTaTe B3aHMOJCHCTBHI C MONIEKYJIaMH HEHTpaIbHOTO
W/MIM peakIMOHHOTO rasa, HamyckaeMmoro B aueiiky IPC. B kadecTBe peak-
LIMOHHOTO ra3a of6BIYHO MCHOJB3yeTca 0e3BOAHBIH aMMMak i MeTaH. ITo-
MHMO NpOBeJeHHs peakuuit, kBagpynoiap ayeliku JPC obecneuuBaer nuHa-
MHYECKO€ BBIACJICHHE Y3KOro AHAna3oHa MpPOIMYCKAHHA WHTEPECYIOWUX HO-
HOB U 'TIPENIATCTBYET MpPOABIIKEHHIO Napa3sHTHHIX MPOAYKTOB peakiui K
KBaZpymoJiio Macc-aHanusatopa. TakuM oGpasoM, cuctema [APC ocyuecTs-
nser apdexruBHy0 QUIBTPALHUIO NONHATOMHBIX HOHOB, YMeHbINaeT obumit
¢$OH U yBeNMUYMBaeT CTabUIBHOCTE cUrHanoB. Ot ocobenHoct UCII-JIPC-
MC nipu6opoB NMO3BOJAIOT JOCTUraTh JYYIIMX NpPEAeSioB 0OHAPYKEeHUA, YBe-
PEHHO ONpEenesATh TPaOHLUOHHO TpynHbie dmementsl wia UCII-MC onpe-
neneHuit B oprannyeckux marpuuax (Si, K, Ca, Ti, V, Cr, Fe, As, Se), a Tax-
e MpOBOIUTH Goliee TOYHbINM H3OTOIHBIN aHANU3 BEIECTBa.

Yempanenue u yuem mpancnopmueix nomex. TpaHCIIOPTHBIE NOMEXH
BO3HHKAIOT M3-32 PasIM4ii B BA3KOCTH U MOBEPXHOCTHOM HATHKCHUM MEXKIY
rpayupOBOYHBIMHA CTAHOAPTAMU M 00pasuaMu. BA3KocTh pacTBOpOB BIUAET
Ha 3¢}eKTHBHOCTh PAcTIbUICHHUS M, KaK CIEACTBHE, BO3ACHCTBYET Ha CHIHA
Ka)KIOTr0 aHAJIM3UPYEeMOro H30TONa B PacTBOpE, B MAeayie HPONOPLHUOHANb-
HOro €ro KOHLCHTpauuu. BszkocTe BOJHBIX pacTBOPOB 3aBUCHT OT KOHLICH-
TPaLMU KHCIOTH! U OT KOHUEHTPALUK MaTPHYHBIX KOMIOHEHTOB. Hicrons3ys
JOBONIBHO BhICOKHE (pakTophl pasbasieHus Wi 06pa3LOB C OCTATOYHOH Op-
rannyeckoi matpuuet (1 : 300—1 : 500) n BopManu3ys KucinoTHbIH (oH B
CTaHAApTax, XOJNOCThIX U 00pa3lax, BIUAHUE TPAHCIOPTHBIX MOMEX MOXKHO
YMEHBLIHTHL 10 He3HaAYUMoro ypoBHi. IIpu pabote ¢ MeHbIIUMH (akTOpaMH
pas6asnenns (ot 1:10 fo 1: 100 ama Mo4H, KPOBH H T. [I.) PEKOMEHIYETCS
yOeauThCA B OTCYTCTBHH MOMEX, IPOAHAIU3MPOBAB CEPHIO MOCIENOBATEIb~
HEIX pa3baBienuii ofgHo# npo6el (Hanpumep, 1:10,1:50, 1: 100, 1:200) u
BbIGpaTh KOMOPOMHCCHBIH (haKTop pa3OaBieHus, MPH KOTOPOM HE CTpajaeT
4yBCTBHTE/IbHOCTb ONpPEHEIECHUS HHTEPECYIOUX 3JIeMEHTOB. Eciu TpaHc-
MOPTHBIE MNOMEXU HEBO3MOXKHO YCTPaHUTh, CleyeT NPUMEHUTh BHYTpPEH-
HIOIO CTaHJapTH3aLuo, A00aBNsA BO BCe XONOCTHIE MPOOHI, CTaHAapTHbIE
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pacTBOpHI M 00pa3sipl BHYTPEHHEro crangapra — pactsop Rh s In, 4ro6s1
NOMYYUTh KOHEYHYIO KOHLEHTpalMiO Bo Bcex pactBopax 10 Mkr/n. Ilpume-
HEHHE BHYTPEHHEH CTaHAapTU3aLMM TAKKE MO3BOJNAET KOMIEHCUPOBATH MO-
rpemiHoCcTU paszbaBneHus o6pa3sLoB M y4eCTh MHOTHE MAaTpHUHbIE BIHMAHHA
Ha [Ia3My H MOTOK HOHOB.

15. I'pagynpoBka Macc-cneKTpoMeTpa

KanuGpoBKy chekTpoMeTpa BHIIOAHAIOT Nepel HayalloM H3MepeHuH
NOJHOCTBIO MOATOTOBJAECHHBIX NPO0, UCTIONB3YS IpalyHpPOBOYHEIE PaCTBOPE
no n. 12 npu napameTpax, ycTaHOBAeHHBIX 1o 1. 13. Onpenenexue rpanyu-
POBOYHOM 3aBHCHMOCTH, 06paboTka M XpaHeHMe Pe3yJbTaToB KaMOpOBKH
BBIMOJHAIOTCA NPOTPaMMHBIM 00ecrieYeHHEeM CIIEKTPOMETpa.

IlpoBepka kanubpoBOK MPOBOAMTCA Mepe] Ha4aloM aHaM3a 00pasLoB.
[MpoBepka 3akmoyaeTcs B H3IMEPEHHH BHYTPHIaGOPAaTOPHOrO MPOBEPOYHOrO
CTaHAapTa WIM CTAHAApPTHOIO aTTeCTOBAHHOro obpasua HcclienyeMoll Mart-
puust. CoBpeMeHHble nporpaMMubie takersl gaa MICII-MC cucteM nosso-
JSI0T 3aJaBaTh KPUTEPHH HNOIYCTHMOro KauyecTBa KaJMOpPOBOK, OCHOBaHHbBIE
Ha TOYHOCTH ¥ BOCHPOU3BOAMMOCTH PE3YJbTATOB LJjis MPOBEPOYHBIX CTaH-
NapToB, @ Talke Ha KodddulKeHTe KOPPeJALMHA U NPOrpaMMHpOBATh AJIro-
PUTM aBTOMATHHECKMX W3MEpeHHii, KOTOPbIHi MOXET BKJIIOYaTh MOBTOPHEBIE
NPOBEPKH KaauOpoBOK U nepekanuOpoBku 6e3 yyacTus oneparopa.

JUnia BHIABIIEHHA M ydeTa Jpeiida 4yBCTBUTEIBHOCTH npubopa, NoBTOp-
Hbi€ M3MEPEHHS NPOBEPOUYHbIX CTAHNAPTOB M/HJIHM IMONHBIE NMEepeKanuOpOBKH
PEeKOMEHIYETCHA NMPOBOAUTL Kaxapie 1—2 4 paboThl (depe3 kaxapie 15—30
06pa3LoB), B 3aBHCHMOCTH OT CTaOM/IBHOCTH OKpY>KalolieH TeMiepaTyphl,
TIMTAIOWEro HANPHKEHUA H APYTUX yCNOBUit B TabopaTtopuy.

16. BoinonHenne u3mMepenuii

BpoJ B Macc-CIEKTPOMETP MOArOTOBJIEHHOM NpOO6bl, U3MEPEHHe CUI'Ha-
JIOB H30TONOB NPOBOJAT NPU HOPMANBHBIX KIMMATHYECKUX YCIOBHAX UCIIbI-
TaHW#i B cooTBeTCTBHHU C 1. 10 ¢ yyeToM TpeGoBaHHI pYKOBOACTBA (MHCT-
PYKLIHH) N0 3KCITyaTaluy npubopa. YCTaHaBINUBAIOT ONTHMAILHBIH PeXHM
PETHCTPaLMM MAacC-CIEKTPOB ¥ M3MEPEHWii B COOTBETCTBHH C PEKOMEH[Ia-
UMAMH MIPOU3BOJAHMTENA A3HHOro npubopa. THIHMYHEIE YCTAHOBKM pabodmux
NapaMeTpoB NpH H3MEPEHHAX NpuBeneHbl B nmpuinox. 2. IlepuyHas obpa-
6oTKa CHrHAJIOB M pacyeT KOHLUEHTPaLMii NMPOBOAMTCS HPOrpaMMHEIM obec-
NIEYEHHEM aBTOMAaTHYECKH, HA OCHOBAaHWH NapaMEeTpPOB HCIOJIB3YyEMOro Me-
TOJa U NaHHBIX MPOBEIECHHOH KaMOPOBKH.
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Beifop HM30TONOB i ONpeleneHus KOHLUEHTpauuu 3jJeMeHToB. s
H3MEPEHHUI UCTIONB3YIOTCA H30TOMBI, Hauboee NPeAnOYTHTENbHbIE TI0 COBO-
KYIMHOCTH XapaKTepUCTHK. BaxHeHIIUMH U3 HUX ABISIOTCA OTHOCHTE/NbHAs
pacnpoCTPaHEHHOCTh, OTCYTCTBUE MM HU3KHH YPOBEHb CIIEKTPaJbHBEIX MO-
JNHATOMHBIX HalOXeHui, qocTuraeMselit npeaen obHapyxenus. Ilpu oTnanke
NpOrpaMMHOTO METOZAa NPOBOAAT M3MEPEHHS B PEXUME CKAaHMPOBAHHUA NH-
KOB, JUISl OTIPENeJCHUS BO3MOXHBIX BAMAHMH OT NpUIEKALIKX IIMKOB H yCTa-
HOBKH ONTHUMAJIbHOTO pa3pelleHus A kaxaoro usorona. Ilpumepsl BeiGopa
ONTUMAIBHBIX MAacc ¥ JOCTHFaeMbIX NMPH 3TOM IpeleoB oOHapyKkeHus Npu-
BEZIeHbI B NIPUIIOK. 4.

17. O6paboTka pe3ybTaTOB H3MEPEHHI

AHanuTH4ecKue curHansl o6pabaTeIBalOTCA MpOrpaMMHeIM obecneue-
HHEM Macc-CHEKTPOMETpa, OCHOBBIBAACH Ha MOCTPOCHHBIX KalMOPOBOYHBIX
JUHEeHHBIX PerpeccHsax, pacCHUTaHHBIX METOIOM HAaHMEHBIUHX KBaApaToB, C
YUYETOM KOppeKuyH (GoHa, curHajia BHyTPEHHHX CTAHAAPTOB, a TaKkKe C yde-
TOM BAMAHHS H300apHBIX M MONHATOMHBIX CNEKTPANTbHBIX HanoxeHuid. Pe-
3y/AbTAT ONpPEHENCHHs KaXKIOro 3JIEMEHTa NPEICTaB/IAeTCs Kak cpelHee u3
HECKOJbKHX (He MeHee JABYX) TIapalIeNIbHBIX H3MEPEHHUH aHaIU3HPyeMOro
o6Gpasta. Obpabotka pe3ynsraToB WaMepeHuit cootseTcTByeT TOCT 8.207.
Pe3ynbraThl U3MEpeHHI OTOOPaXAIOTCA HAa MOHHUTOPE, PacHeuaTHIBAIOTCS
W/MIIH COXPaHAIOTCA B BHe daiina Ha )KeCTKOM JUcke KoMnbiotepa. Pacne-
qaTaHHble pe3yNbTaThl 0GOPMIIOT COrlacHO TpeGyeMoMy NpoToKoy (Tpu-
JIOXK. 5).

18. BRyTpenuuii oneparuBHbIH KOHTPOJIb

KOHTpO/NH MHOrpEeIIHOCTH METOAMKH IIPOM3BOJAT B COOTBETCTBHU C
T'OCT P UCO 5725—6—94. BryTpeHHU KOHTPOJb KaYecTBa Pe3ysIbTaTOB
onpenesieHHs MUKPO3JIEMEHTOB (CXOXMMOCTb, BOCIIPOH3BOJAMMOCTD, TOYHOCTB)
OCYLIECTBJIAIOT C LENBIO IOMyYeHNs OnepaTHBHONW WH(OpMALMH O KayecTBe
aHaJIN30B M NPUHATUA NPH HEOOXOIMMOCTH ONEPATHBHBIX MEP IO €ro MNOBhI-
menuto. OnepaTUBHbIH KOHTPOJIL KauecTBa OCYIIECTBIAIOT IyTeM MpOBENe-
HUA aHAIU3a UCNBITYEeMBIX NPO6 M CTaHAAPTHOro 0o6pasua, XMMHYECKH co-
CTaB KOTOPOro He JODKeH OTIMHYATHCA OT COCTaBa HCNBITYeMOH npobsl Ha-
CTONTBKO, YTOGBI IOTPEGOBANOCH M3MEHHTH METOAUKY POBEACHHUA aHAIIH3a.

Onepamuenuiii KORMPONb 60CHPOU3EOOUMOCTIU

IMeproAMYHOCTE KOHTPOJIA BOCHPOM3BOAMMOCTH PE3yNbTATOB aHAIM3a
ONpeseNseTcs: KOJMIECTBOM pabouHX H3MEpEHHH 33 KOHTPOJIMPYEMBIH me-
PHOA U OHpefensiercs IUIaHaMi KOHTpousa. B paborte y4acTBYIOT 2 aHANHTH-
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ka. O6pa3suaMu AJA KOHTPOJIA ABJIAIOTCA NPEACTABUTENBHbIE NPOOHI, KOKIYIO
U3 KOTOPHIX aHAJIM3UPYIOT B TOYHOM COOTBETCTBHHM C NPOMMCHIO, MaKCH-
MaJIBHO BapbUpys YCJIOBMS MPOBEACHHUS aHAIK3a: TIOJY4YaloT [Ba Pe3ybTata,
HCHONB3YA pa3Hble HabOpbl MEPHO# Mocynpl, pasHbie MAapTHH PEaKTHBOB U
pasHble 3K3eMIUTAPH! CTAHAAPTHBIX 00pasLioB I rpajlyupOBKH npubopa.

Pe3ysibTaTel KOHTPOJIA MPU3HAIOTCA YIOBICTBOPHTENBHBIM, €CIH BbI-
NOJHAETCSA YCIOBHE:

l/\_/[ - ;2| <001p. X, rue
YI — pe3yabTaT aHanu3a paboueif npobbl, MKI/T;

X — pe3ynbTaT aHajy3a 3TOMH e Npobbl, MOMyYeHHBIH APYrUM aHaNH-
THKOM C MCIOJb30BaHUEM APYroro npubopa, Apyroit MepHoit NOCyas! ¥ ApY-
ro# mapTuy peakTHBOB, MKI/T;

D — [onyCTHUMBI€ PACXOXKACHHUA MEXIY pe3y/ibTaraMi aHajlu3a ONHOH U
TO# ke 1pobei, %.

Tlpu npeBBILICHAY HOPMAaTHBa OMEPAaTUBHOrO KOHTPOJA BOCIPOHM3BO-
AUMOCTH 3KCIIEPHUMEHT NMOBTOPAIOT. [Ipd MOBTOPHOM MpPEBHIIIEHUH yKa3aH-
HOTO HOpPMatiea D BBIACHAIOT NPUYMHBI, NPUBOAAIIME K HEYNOBIETBOPH-
TENBHBEIM pe3ybTaTaM paboThbl # KOHTPOJA, H YCTPAHAIOT UX.

Onepamugnsiit KOHMPO.b MOYHOCMU

INepuoa4HOCTE KOHTPONA BOCIPOM3BOAUMOCTH PE3YJIBTATOB aHAIM3a
OMpeiesiieTCd KOJMYECTBOM pabounx u3MepeHMii 3a KOHTPOJIHMPYeMBlii me-
pHOZ M ompenenseTcs INIAaHAMH KOHTPoNA. KICONB3yIOT TeXHHMKY Meroaa
CTaHOAPTHHIX N00aBOK WIH, MPH HAJMYHH CTaHAAPTHBIX OOpa3lLiOB COCTaBa,
BEITIOJIHAIOT MX aHaMW3. PeKOMEHIyeTca MCIONB30BaTh CTaHAAPTHBIE 00pas-
1ib{ YeIOBEYECKUX BOJIOC, KPOBH, CHIBOPOTKH, MOYH, TKaHEdl M OPraHOB XKU-
BOTHBIX M pacTeHHH, a TakKe aMHHOKHCIIOTHBIX M MOJMBUTAMUHHBIX Tperna-
paToB C MHKPO3JISMEHTaMH, NMPOU3BOJHMEIX areHTCTBaMHU 110 CTaHJAPTHBIM
obpasuam (NCCRM - Kuraii, NIST — CIIIA, IRMM — O6senunenHas Es-
pona, NIES — SInonus), a Tak ke CreLMaJH3dpoBaHHbIMU ¢upMamu (Bio-
Rad, Seronorm, Sigma-Aldrich, Merck u apyrumu).

Memood cmanoapmueix 0obasox. OT6HpaloT ABe NMPOOHI U K OAHON M3
HUX JenatoT no6aBKy B BUIE PacTBopa TakuM o6pa3oM, YTOGHI COmepikaHHe
OIPENIENAEMOro 1EMEHTA YBEIMUYHIIOCH N0 CPAaBHEHHIO C MCXOAHBIM Ha 50—
150 %. Kaxmyio npoby aHaiM3UPYIOT B TOUHOM COOTBETCTBHH C NIPONUCHIO
METOAMKM H TONYy4aloT pe3ysbTaT aHalu3a UCXOAHOHM paboueit npobul X U
paboueit pobsi ¢ nobGaskoli X'. Pe3ynbraThl aHanM3a HCXOZHOM pabouei
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npo6er X u paboueii npobki ¢ 106aBKOH X’ MOJIy4alOT B CTPOro OJMHAKOBBIX
YCHOBHSX, T. €. MX NOJy4aeT OAMH aHAIUTHK C HCIOJIE30BAHHEM OJHOIO Ha-
6opa MepHOH MoCybl, OAHOW MAPTUU PEAKTHBOB H T. I.

Pe3ynbTaThl KOHTPOJIS NIPU3HAIOTCS YAOBIETBOPUTEIbHBIMH, €CITH Bbl-
TMOJIHAETCS YCIOBHUE:

|X'—X—C| <Kp roe
K — HOpMAaTHB OTepaTUBHOTO KOHTPOJI OrPELIHOCTH, MKI/T;

C — no6aska x npoGe B Bujie pacTBOpa ¢ KOHUCHTpaLMeH, MK/t
Ilpu BHemHeM koHTpouse (P = 0,95) npunuMaroT

Ky =0t A Tre

Ay m A%y~ XapaKTepHCTUKH NMOTPEIIHOCTEH Ul MCXOJHOH Mpo6el M
npo6sl ¢ 106aBKO#, MKI/T.
Ay=0,165X uAx=0,165X
Ilpu BuyTpHnabGopaTroproM KoHTpode (P = 0,90) npuHUMAIOT, YTO
K o= 0,84 . Kﬂ

le/l MPEBHIICHUH HOpMAaTyBa ONEPAaTUBHOI'O KOHTPOJIA IOrpelIHOCTH
SKCNEPHMEHT NMOBTOPAIOT. [Ip# MOBTOPHOM NpPEBHIIEHHM YKa3aHHOTO HOp-
MaTHBa BBIACHAIOT NMPUYHHBI, MPHUBOAALINE K HEYHIOBIETBOPHTENBHBIM pe-
3yJIbTaTaM KOHTPOJIA, H UX YCTPaHSIOT.

Memoo cmandapmueix 0bpazyos. BHIONHAIOT aHANM3 NMPo6kl, NMPUro-
TOBJICHHO} W3 CTaHHapTHOro oOpa3lia, 0 METOIAMKE H CPaBHMBAIOT €ro pe-
3yNBTaThl C aTTECTOBAHHBIM COAepxaHHeM sneMeHToB. [lorpemrHocTs arte-
CTAaLMH He JOJDKHA GBITh GOJBIIEH, YeM /3 TOrpemHoCTH METORHKY.

PesynbTatel KOHTPOJIA NPU3HAIOTCA YAOBJIETBOPUTENbHBIMU, €CIH BbI-
MOJTHAETCS YCIOBHUE:

IC——A|<I(, rae

C — HalileHHOe co/ep)KaHue 3JIeMeHTa B Npobe, MPUrOTOBIEHHOH U3
cTanzapTHoro obpasua, 4 =A, — aTTeCTOBaHHOE COAEP)KAHHE JIEMEHTA B
cTaHzapTHOM obpasue.

Ipu BHyTpHNabopaTopHoM koHTposie (P = 0,90) npHHUMAIOT, 4TO

K=0,84-A
IMpu BHemnem koHTpone (P = 0,95) npuHUMAiOT
K=A,rne

A — o61as NorpeHoCTh pe3yabTaTa aHaI|3a [0 METOAHUKe.
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Ipy npeBHIIEHHH HOPMATHBA OMNEPATUBHOTO KOHTPONA MOTPEmIHOCTH
3KCHEPUMEHT MOBTOPAIOT. IIpH MOBTOPHOM NpEBBIEHHH YKa3aHHOTO HOp-
MaTHB2 BBIACHAIOT NPUYHMHbI, TPUBOLALIME K HEYHNOBIETBOPUTENbHBEIM pe-
3ynbTaTaM KOHTPOJIA, ¥ HX YCTPAHSIOT.

OnepamugHyiii KOHMPONb CXOOUMOCU

IlepuoaUYHOCTE KOHTPOJIA CXOAMMOCTH Pe3ylbTaTOB aHalu3a Ompele-
JISETCH KOJMMYEeCTBOM pabouux H3MepeHMH 3a KOHTPOJIMPYEMBIH MepHod U
omnpeniesAeTCa NIaHaMK KOHTPOJIA. FICMoNb3yIOT pe3ysbTaThl NapaieabHbIX
aHaJIU30B.

HopMaTuB OnepaTHBHOTO KOHTPOJIA CXOJMMOCTH pPacCYHTHIBAIOT IO
dopmyne:

Cmax — Cmin <d,rme

Craxs Cmin — HaWOOIbIIIEE U HAHMEHbLIEE 3HAYEHHS MapaLICNbHBIX Onpe-
nOeneHuil; d — HOpMAaTHB ONEPAaTUBHOrO KOHTPONA BOCHPOM3BOIMMOCTH,
d = 2,77 a(4), rae o(4) — xapaKTepuCTHKa CITy4aiHOH COCTaBIAIOLEH Horpei-
HOCTH.

Ilpu npeBbIEHHH HOPMAaTHBA ONEPAaTUBHOrO KOHTPOJA MOrPeIHOCTH
IKCMEPUMEHT MOBTOPSIOT. [IpH MOBTOPHOM MPEBHIIEHHH YKa3aHHOTO HOpMa-
THBA BBIACHAIOT NPUYHHBI, IPUBOJAINYE K HEYJOBICTBOPHTENLHBIM pe3yIbTa-
TaM KOHTPOJIS, H X YCTPaHAIOT ITyTeM KOPPEKTHPYIOIUMX BO3ACHCTBHIA.
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HorpeiwnrocTs M3Mepenumii

Mpunoxeuve 1

OTHOCHUTEb- OTHOCHTEIb~
DneMeHT cﬁ;ﬁ:ﬁn Hast [OrPEI- |y oment C(ﬂﬁa?x?}?:ﬁ Has Torpet-
> | HoCTB, %, P ;e | Hocts, %,
MKI/T P=095 MKI/T P=0095

Al 0,001—0,100 40 Ag 10,0001—0,0100 40
0,1—1,0 20 0,01—0,10 20
1—20 20 0,1—1,0 20
Be 0,001—0,010 40 As  |0,0005—0,0050 40
0,01—0,10 20 0,005—0,050 30
0,1—1,0 20 0,5—0,5 25
Fe 0,1—1,0 40 Au  ]0,0001—0,0100 40
1,0—-10,0 20 0,01—0,10 20
10-—500 20 0,1—0,5 20
K 1—50 45 Ba |{0,0001—0,0100 40
50—500 20 0,01—0,10 20
500—S5000 15 0,1—1,0 20
Cd 0,0001—0,0010 40 Bi 0,0001—0,0010 40
0,001—0,100 20 0,001—0,010 30
0,1—0,5 15 0,01—0,10 25
Ca 2—20 50 B 0,001—0,010 40
20-—200 40 0,01—1,00 20
200—2000 25 1—10 20
Co 0,0001-—0,0010 40 Ge ]0,0001—0,0100 40
0,001—0,010 20 0,01—0,10 30
0,01--0,50 15 0,1—0,5 25
Li 0,0001—0,0010 40 Hg {0,0001—0,0100 40
0,001—0,010 30 0,01—0,10 20
0,01—0,50 20 0,1—1,0 20
Mg 0,001—0,010 50 Mo |0,0001—0,0100 40
0,01—5,00 40 0,01—0,10 20
5—500 20 0,1—0,5 20
Mn  {0,0001—0,0010 40 Pt 0,0001—0,0010 40
0,001—0,100 20 0,001—0,010 20
0,1—2,0 20 0,01—0,10 20
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Mponomkenvie npunox. 1

Jlnanasos OTHOCHTENE- Juanason OTtHOCHTEB-
DJieMeHT | CoaepKaHui, H;ﬂorc‘g:%/eom‘ DneMeHT| cofep)KaHui, Ha:()ggzg/eom-
MKT/T P=09 5’ MKT/T P=09 5’
Cu 0,0001—0,0100 40 Sb 10,0001—0,0100 40
0,01—5,00 20 0,01—0,10 30
5—50 20 0,1—1,0 25
Na 1—10 50 Se  |0,0005—0,0050 40
10—100 35 0,005—0,050 30
100—1000 25 0,05—2,00 25
Ni 0,0001—0,0010 40 Sn  |0,0001—0,0100 40
0,001—0,01 20 0,01—0,10 30
0,01—2 20 0,1—2,0 25
Pb 0,0001—0,0010 40 Sr  10,0001—0,0100 40
0,001—0,010 20 0,01—0,10 20
0,01—10,00 20 0,1—5,0 20
Ti 0,001—0,010 40 Ti 0,00005—0,00050 40
0,01—1,00 25 0,0005—0,0050 30
1—10 20 0,005—0,100 25
P 5—50 50 \Y 0,0005—0,0500 40
50—500 30 0,05—0,50 20
500—5000 25 0,5 20
Cr 0,001—0,010 40 W 10,0001—0,0100 40
0,01—1,00 30 0,01—0,10 30
1—10 25 0,1—0,5 25
Zn 0,001—0,010 40
0,01—0,10 20
0,1—500,0 20
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MpunoxeHue 2
(pekomeHgyemoe)

Hpumep coctaBa paGounx cTaHAAPTHLIX PACTBOPOB
(xoHUeHTpallig ykasaHa B MK/ (ppb)

Hcxonssle cranaapTHeie PaGovue cTanaapTHbie PacTBOPEI
pacTBOpSL, DnemenTsl CalMix 10| CalMix | CalMix
KOHICHTpaUs ppb 40 ppb | 100 ppb
Al, As, Ba, Be, Bi, Ca,
Cd, Co, Cr, Cs, Cu, Fe,
PE ICP-IIV(I)SMit/?Indard #3 Ga, In, K, Li, Mg, Mn,
Ni, Pb, Rb, Se, Na, Ag,
Sr, T, V, U, Zn 10 no a0 o y —
PE ICP-MS standard #4 | B, Ge, Mo, Nb, B, Re, | - "ot | F0 MK
10 mr/n Si, Ta, Ti, W, Zr
PE ICP-MS standard #5 | Sb, Au, Hf, Ir, Pd, Pt,
10 mr/n Rh, Ru, Te, Sn
PE ICP-%S;;Z?dmd He Hg 1 Mxr/n | 4 Mr/n -
PE onnoaneMeHTHBIE
CTaHAAPTHBIC PACTBOPEI, Fe, K, Cz;), ‘;1’ Mg, Na, - - 1 OOIII\;)KF /
1000 mr/n 2 £n .
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Mpunoxenxwe 3
(pexomeHayemoe)

VYcaoBusi BbINOTHEHHS aHAIU3a Ha macc-cniekTpomerpe ELAN 9000

[MTapamerp 3HaueHne
OXNKNA0NHI OTOK, JI/MUH 15
BcenoMorarensHeli OTOK, 1I/MUH 1,2
Pacrisinsrormii oToK, JI/MHH 0,94
ITonBomuMas MOLIHOCTh 1150 Br

Pacneiuurens

IMonepeuHo-noTokoBkii, Marepuan — PEEK, camn-
(pHpOBLIC HAKOHEIHHKH

PacneinurensHast KaMepa

Heoxnaxnaemas asyxxonosas, T CkoTta,
Marepual — pUTOH

Ckopocts nona4yu obpasua,
MI/MHH

1,5

KoHycsI camiuiepa u CKUMMepa

HuxersieBbie WM NJIATHHOBbIE

PexuM crkanupoBaHus

1 Touxa Ha nuK

Bpems unrerpupoBanHs, Mc

50—100 na maccy

Ynco LMKIOB CKaHMPOBaHUs

20 Ha peruuky

Yucno pennuk

2, IUI ONEPATHBHOTO KOHTPOIL BOCTIPOM3BOAUMOCTH

CrniekTpajibHOe pa3peleHne

0,8 i475 %s? e.m. s 'Li,’Be; 0,5+ 5%a. e. M
xma T4, °'V, 52Cr, M, 'Fe; 0.7 a.e. M+ 5 %
ISl BCEX OCTAJBHBIX

IosHoe BpeMs u3MepeHus 06-
pasua, ¢ OTMEIBKOH, MHH

~1
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Mpunoxenne 4
(pekomenayemoe)

PexomeHyeMble Macchl H30TOMOB 3J€MEHTOB H JOCTHraeMble
npenensr o6Hapyxenus, npuéop ELAN 9000

Tlpenen onpenenenns Merona Koxnenrpanus,
DneMeHt | HM3oron | npu riapamerpax, IPUBEACHHBIX | 3KBUBAICHTHas QOHY,
B npuiiox. 1, Hr/xa (ppt) Hr/n (ppt)

Li 7 3 35
Be 9 10 55

B 11 40 630
Na 23 25 230
Mg 25 30 180
Al 27 20 280
P 31 500 1900
K 39 600 35000
Ca 43 12 000 30000
Ti 47 50 375
v 51 8 100
Cr 53 40 370
Mn 55 1 15
Fe 57 300 15500
Co 59 1 4
Ni 60 1 12
Cu 65 30 250
Zn 66 80 250
Ga 69 0,5 5
Ge 74 3 8
As 75 70 70
Se 82 115 270
Rb 85 1 4
Sr 88 3 6
Zr 90 1 3
Mo 98 3 9
Ag 109 2 7
Cd 114 3 6
Sn 120 2 8
Sb 121 3 7
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MpoaomieHue npunox. 4

lpenen onpenenenus Merona KonuenTpanus,
Onement | Hsoton | npu napamerpax, NPUBEACHHEIX | JKBUBANEHTHAA oHY,
B npunox. 1, ur/n (ppt) Hr/n (ppt)
Ba 138 3 2
w 184 4 6
Pt 195 1 4
Au 197 2 17
Hg 202 10 50
Tl 205 1 1
Pb 208 2 4
Bi 209 1 2

ITpumeuanue. Ipenens: onpeaeneHns pacCUHTaHBI MO CTAHAAPTHON METOXHKE
upu 98 % nosepurencHoM uaTepBane, Kak 3 X CKOgo,/ES, rae 3 — 3HaueHwe pac-
npeznenenus CTbioneHTa 118 98 %-ro unrepsana u ceMu crenenelf cBo60asl, CKOgon, —
CTaHIAPTHOE OTKIOHEHUE GoHOBOro CHrHana (MMIL/c), paCCUMTaHHOE TI0 BOCBMH Periu-
KaM yTeHus, ES — #30ToNHAas 1yBCTBUTENLHOCTD, BHIP@KEHHAS B UMIL/C X MKT X ' (16).
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Mpunoxenue 5

Popma NpoToKoaa 0POoPMIICHHS Pe3yJIbTATOB aHAJIN3A

IIporokon Ne onpeaeeHHs MUKPOJEMEHTOB B OuocyGeTpare

HauMeHnoBaHue Opranu3arvu (3asBUTENb)

Haumenoanue o6pasiia (ipo6sr)

Bpewmst u gata ot60pa npo6st

JlaTa 10CTaBKu B 1aGOPATOPHIO

Koxn o6pasia (npobsr)

KomuecTBeHHBIH XuMuIecKkuii aHANN3

Pesynsrar IorpemHocTs
3neMeHT OTpeneICHHs, onpenenenus, % 3akmoyenue
MKI/T (RSD)
(g['leﬁ?’rgp) (monmucs)
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