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BpA5, BpA7
bpAXHMU9-4-4-1,

BpKMu3-1, bpb2, bpbHT1,7, BpbH'T1.9 n BpKH1-3 no FOCT 18175 u ycTaHaBinBaeT MeTO CNeKT-
panbHOI aHanusa no metannuyeckum CO c doTorpadmyeckoit perncTpalueii cnekTpa.
MeTof OCHOBaH Ha BO36GYX[EeHWM CMeKTpa AyroBbiM pa3psafoM MepemMeHHOro TOKa C nocnegytoLuei

perucTpauueii ero Ha (OTOMNACTUHKE

C NoMoLblo crnekTporpada.

MaccoByto fontwo onpegense-

MbIX 3/1EMEHTOB HAaxoAAaT MO TrpafyMpoBOYHOMY rpaduKy C MOMOLLbIO M3MEpPEeHHbIX 3HauyeHWin pas-
HOCTW OMNTMYECKMX MNOTHOCTEN aHaNMTUYECKUX IMHUI U «BHYTPEHHWX CTaHAApTOB» B CMEKTPOrpaMmax

npo6sl.

MeToa no3BoNseT onpeaennTb B 6e30/10BAHHLIX GPOH3aX Xene3o, HUKeNb, MapraHel, LUHK, 00BO,
CBWHEL, MblLWWbSAK, aNtOMUHWIA, CypbMy, GepUNNNA N KPEMHWIA B AranasoHe MacCOoBbIX 40Neil, YKa3aHHbIX

BTabn. 1
Ta6bnunua |
[nana3oH onpegensiemMbiX MaccoBbIX JONEA 3NEMEHTOB B 3aBUCUMOCTU
or Mapkw cnnasa
Onpegensemblii 3HaueHVs Mac- on ISeMbIiA 3HaueHns Mac-
Mepia criasa ?ﬁemw COBbIX MOMeld. % Mapia crinasa pf#ceaeu.l COBbIX 0Neld, %
BpA5: bpA7 KpemHuii 0.06-0.15 BpAXK9-4 KpemHuia 0.07-0.3
XKeneso 0,2—0.38 Onoso 0.05-0,4
Onow> 0.03-0.2 MbILWbSK 0.005—9,06
MbILbAK 0,003-0,02 Cypbma 0.001-0.04
Cypbma 0,001-0.03 CauiHeit 0,008-0.07
CauiHei 0.02-0.15 LinHk 0.25-1.6
LinHk 0,2—0.8 Hukenb 0,3-1.3
Hukenb 0,2—0,8 MapraHev, 0.2-1.0
MapraHey, 04—0.8
BpAMH®9-2; KpemHwii 0.08-0.5 BpAXKH 10-4-4: KpeMHwia 0.05-0.3
Bp/IMu10-2 Onoso 0.03-0.5 BpAYKHMI9-4-4-1  Onoso 0.04-0,4
YXeneso 0,2—1,3 MbILWbsIK 0,005—90.05
MbILWwbsK 0,004-0,15 Cypbma 0.001—0.005
CypbMa 0,001-0,07 CauiHeik 0.01-0.15
CBsuHei 0,02-0.3 LIMHK 0.1-0.8
LinHk 0,3-1.6 MapraHeL, 0.1-0.8
Hukenb 0.2-1.3

M3paHve ouumanbHoe
*

11-2-77s
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Mpogomkenne Tab.l. |

3HayeHUs mac-
COBbIX AON€i. %

3HayeHUs mac-
coBblX noneit, 5

Onpegensembl it
ANEMEHT

Onpegensemsbl i

Mapka cnnasa 3ncolen!

Mapka cnnasa

BpAXKMMN10-3-1,5 KpemHuii 0,07-0.25 BpKH1-3 Cypbma 0.001-0.005
Onoso 0,07-0.2 CBuHel 0.08-0.25
CypbMa 0.001-0.005 LinHK 0.05-0.25
CauiHeit 0,01-0.05 MapraHey, 0.05-0,5
LinHk 0,2-1.0
Hukenb 0,3-1.0 BpKMu3-1 Onoso 0.1-0,5
KpemHuii 5436
BpKMu3-1 Keneso 0,2—0,5
Cypbma 0,001-0.005 bpb2 Bepunnnii 10-3.0
CauiHeit 0,01-0,05 Onoso 0.033-0,18
LInHK 0,2—0,9 BpBHT!. 9 LnHK 0.041-0,23
Hvikenb 0,1-0,5
Bpb2: BpEHT1.7:  KpemHuii 0,03-0.4 BpKH1—3 KpemHuii 0.4-1.3
BpbHT1,9 ANIOMUHWIA 0,03-0.4 Hukenb 2434
Xeneso 0,03-0.4
CBuHelt 0,001-0.01 BpAMuU9—2; ANOMUHWIA 7,5-11,5
Hukenb 0,1-0.8 BpAMUIO—2;
BpAXXMn10-3-1.5;
BpKLL-3 ANOMUHWIA 0,01-0,03 BpAXXH10-4-4:
Onoso 0,05-0.2 BpAXXHM#
XKeneso 0.05-0.4 9-4-4-1,;
MbiLbaK 0,001-0,005 BpAX9—4

CX04MMOCTb M MOCNPOUNIOAMMOCTb Pe3ybTaToB aHan3a XxapakTepusyeTcs BeMYMHamMun fonyckae-
MbIX PaCXOXAEHWUIA, NPUBEAEHHbIMK B TabN. 2. NpU AOBEPUTENbHON BepoATHOCTM P - 0.95.

Ta6bnuuya 2

[Jlonyckaemoe pacxoxgeHue AByX
pe3ynbTaToB mapannenbHbiX onpegene-

Jlonyckaemoe pacxox/AeHue AByX

Onpepensema)! npumecs pe3ynbTaToB napanienbHbiX onpegene-

HUi d}, % Hun Oj. %

XKeneso 0.18C 0.23C

MapraHey, 0.0039 + 0.22C 0.0052 + 0,29C
KpemHwia 0.0016 + 0,17C 0.0021 + 0,23C
CauHel, 0.0001 + 0,17C 0.0002 + 0,23C
Cypbma 0.0001 + 0.17C 0,0002 + 0.23C
Hukenb 0.25C 0.33C
LIMHK 0.0052 + 0.20C 0.0068 + 0.26C
Onoso 0.0016 + 0.25C 0.0021 + 0.32C
MbILWbsK 0.0001 + 0,20C 0.0001 + 0.26C
AMOMUHMIA 0.0013+ 0.17C 0.0017 + 0.23C
Bepunnuii 0,1sC 0.23C

IlpumevaHuns

1. Mpn NpoBepKe BbINOHEHUS YCTaHOBNEHHbLIX HOPMATMBOB JO0MYCKaeMbIX PACXOXAEHUI ABYX pe3yNbTaToB na-
pannenbHbIx onpegenenuii 3a C = (C, + C,)/2 npuHumatoT cpegHeapugmeTnyeckoe nepsoro (C,) m sroporo (C,)
pe3y/bTaToB Napai/efibHbIX OnpeaeneHnii AaHHOW NPUMeCH B OLHOW 1 TOA ke npobe.

2. Mpn npoBepke YCTaHOB/IEHHbIX HOPMATMBOB [OMYCKAEMbIX PAaCXOXAEHWA [BYX pe3ynbTaToB aHaiM3a 3a
C- (C, + C2/2 npuHumatoT cpegHeapuimMeTMYeCKoe ABYX COMOCTaB/IAEMbIX Pe3y/bTaToB aHa/In3a.

(N3meHeHHas pefakuusa. M3m. Ne 2).
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1. OBWWME TPEBOBAHUNA

1.1. O6wume TpeboBaHMA K metogy aHannsa —no FOCT 25086.
1.2. Cuctematmyeckas npoBepka BOCMPOU3BOANMOCTMN pe3ynbTaTtoB aHanmsa npo6 no FOCT 182424.
(BBepeH gononHnUTenbHO, Mam. Ne 2).

2. AMMAPATYPA, PEAKTW/BbI N PACTBOPbDI

CnekTporpad gns gotorpadgupoBaHns ynbTpadnoneToBoin 061acTu cnekTpa CoO CpefHein paspelua-
tollei cnoco6HocTblo TMNa MCM-30.

MICTOUYHMK BO36YXXAEHUS CreKTpa —dyra NepeMeHHoro Toka (reHepatop Tuna YI3-4).

MukpogoTomeTp TUNa M®-2 nnn NP 0-460.

CnekTponpoektop MC-18 wan gpyroro Tuna.

nekTpoabl n3 Mean M-1 nnu u3 yrna B Buae NpyTKOB juameTpom 6—7 MM Mapku C-3, 3aTOUYEHHbIe
Ha nonyctepy UM yceueHHbI KOHYC.

MpucnocobneHne 4N 3aTOYKN MEAHbIX U YrOfibHbIX 31€KTPOLOB CTaHOK Mogenn KI1-35.

CTaHpapTHble 06pasHbl, M3rotosfeHHble no MOCT 8.315.

ToKapHbIli CTaHOK AN 3aTo4kn CO 1 aHann3mpyemblx 06pasL,0B Ha NAOCKOCTL Tuna TB-16.

P OTONNACTUHKN CNeKTpanbHble TUMOB 1, 2, «kMukpo*. 3C, YPLU yyscTBMUTENbHOCTBLIO OT 0.5 A0 60
eANHUL,.

Meton (napa-metunammHoeHoncynbar) no FOCT 25664.

FmapoxuHoH (napagmokcmbeHson) no MOCT 19627.

HaTpwii cepHucTOKUCAbI 6e3B0aHbIN no MTOCT 195.

Hatpuii yrnekucnblii 6e38ogHbIn no FOCT 83.

Kanuii 6pomuncTbiii no TOCT 4160.

HaTpwii cepHOBAaTUCTOKMCAbIA KpucTananuveckunii (Tnocynbdat) no FOCT 244.

Kwncnota ykcycHaa no FOCT 61.

Bopa guctnnnuposanHas no FOCT 6709.

MposBuTenb 4Na GOTONNACTUHOK CMEKTPanbHbIX TUNOB 1, 2, «Mukpo», 3C rotoBAT CMeLLUBaHUEM
paBHbIX 06bEMOB pacTBopa 1u 2 nepes NPUMEHEHMEM.

PactBop 1; roTtoBaT cnegylowum obpasom: 2.5 r metona, 12 r rugpoxuHoHa u 100 r Hatpus
CepHMCTOKMCNOro pacteopsatoT B 500—700 cm3Boabl 1 4onvBaloT BoAo A0 1am3

PactBop 2; rotoBsT cnegytowum obpasom: 100 r HaTpusa Yyrnekucnoro m 7 r 6pOMMCTOro Kanus
pactBopstoT B 500—700 cm5 BOAbl 1 f0NMBalOT BOAOW A0 14M3.

[JonyckaeTca NnpMMeHeHVe W APYrUX KOHTPAcTHO paboTalLWwmnx npossuTenei.

MpoaBuTenb ANa cnekTpanbHbiX oTonnacTMHok Tuna Y®LLU: rotoBsaT cnepytowmm obpasom: 2.2 1
meTona, 8,8 r rnapoxXuHoOHa, 96 r HaTpUa CePHUCTOKUCAOro. 48 I HATpPWUA Yrnekucnoro n 5 r 6poMmcToro
Kanus pacteopstoT B 500—700 cm5B0oAbI M fonvBalOT BoAon go | am3

D HKCaXHbI pacTBOpP; FOTOBAT ciefyowum o6pasom: 300 r TMocynbtata HaTpus, 25 I CEPHUCTOKMUC-
NOro HaTpua u 8 cM3 YKCYCHOW KMCNOTbl pacTBopsAlT B | AM3 AucTunanpoBaHHON BoAbl. JonyckaeTtcs
NpUMeHeHne apyrnx UKCaXKHbIX pacTBOPOB.

[JlonyckaeTca Mcnonb3oBaHWe ApYyroi anmapaTypbl, 060pyA0BaHWS, MaTepuanoB W peakTWBOB, Mpu
YC/IOBUW MONYYEHUA METPO/IOrMYECKMUX XapaKTepUCTUK He XYXe YCTaHOBJ/IEHHbIX HACTOALW MM CTaH4apTOM.

CpeacTBa M3MepeHUs AOMKHbI ObiTb anTecToBaHbl B cooTBeTCcTBUM ¢ TOCT 8.32644.

(M3meHeHHas pegakumsa, Wsm. Ne 1, 2).

3. NoAroToBKA KAHANN3Y

3.1. ToaroToBka aHanM3npyembix 06pasyos u CO

MoaroToBKa aHanu3unpyembix 06pa3yos n CO K aHanu3y Jo/MKHA 6blTb OAHOTUMHOW ANS Kaxaoi
cepun namepeHuii. Obpasey nNpeacTaBaseT co60ii TEMNAET NAN KYCOK TNTON Npo6bl NPOM3BO/LHOW (hop-
Mbl. Macca npo6bl 1 CO He AO/MKHbI OTAMYaTLCA Gonee Yem B fiBa pasa.

4 B Poccuiickoii degepauun geicteyeT FOCT P 50779.71—99.
4c B Poccuiickoii depepauyun gelicteytoT MP 50.2.009-94.
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MogroToBky o6pasuia NPOBOAAT 3a4MCTKOW OfHON W3 ero rpaHeil Ha NAOCKOCTb HANUAbHWUKOM UK
MeTaNNopexyLwnum NHCTPYMEHTOM (CTaHKOM) 6e3 oxnaxpaaroLlen Xugkoctn n cmasku. Mpu doTorpadu-
POBaHMMN KaX[Oro CnekTpa 3ayuiieHHas MOBEPXHOCTb JOMKHA NPeAcTaBAaTb CO60/ NNOCKYH MAOWafKy
AnamMeTpom He MeHee 10 MM 6e3 pakOBWH, LapanHu, TPeLWwnH U LWNaKoBbiX BKAOYeHW. Mepen doTorpa-
(hMpoBaHMEM CMEKTPOB /151 CHATUS NMOBEPXHOCTHbIX 3arpsi3HeHuii aHanusmpyemble o6pasubl 1 CO npoTu-
paTb 3TWOBbLIM CAMPTOM.

(W3meHeHHaa pegakuusa, MN3m. Ne 2).

4. MPOBEAEHWME AHAJIM3A

4.1. O6pasey, (Man CO) 3KMMAKOT B HDKHEM 3aKUMe LUTaTMBa WU MOABOAAT MOA YrOMbHbIA (Man
MefHbI) 3NeKTpoA Takmm 06pa3oM, 4To6bl paccTosiHMe OT 0ObICKPMBAEMOro yvacTKa [0 Kpas o6pasua
ObI10 HEe MeHbLe NATHa 06bICKpUBaHUA (2—5 MM).

Mexay KoHUuaMu 31eKTPOA0B, pasfBUHYTbIMKU Ha 1.5—2.5 MM. 3axuratoT gyry nepemMeHHoOro toka
cunoii 3—8 /1.

.MexaneKTpoaHbIiA MPOMEXYTOK yCTaHaBIMBAIOT NO LWAGMOHY AN MUKPOMETPUYECKUM BUHTOM. JnnHY
QYT 1 MOMOXEHNe MCTOYHMKA Ha ONTUYECKOW OCUM KOHTPOAMPYIOT C MOMOLWbIO AnadparMbl, pacnono-
XKEHHOW Ha cpegHei NMH3e TPEXNHH30BOW OCBETUTENLHOW CUCTEMBI.

CnekTpbl (oTorpadupyloT € MOMOLWLbI KBapLeBOro crnekrTporpaga cpegHei gucnepcuu Tuna
MCM-30. Wenb cnektporpatha —0,015 mm.

C uenblo COKpaLieHNs BpeMeHW 3KCMO3ULMKM M NOMYyYeHUS BbICOKOW paspeluatoLieid CnocobHOCTM
cnekTporpada NPUMeHAIOT aCTUrMaTM4yecKoe OCBELLEHME Len € NOSIHbIM 3an0fiHeHMeM 06beKTUBa KOoN-
numMaropa. [1na 3Toro NpuMeHseTcs 0AHONMH30BbIV chepnyecknii KOHAEHCOP C OKYCHBIM PaccTOHUEM
75 MM, pacnofioXeHHbIA Ha paccTosaHuM 300 MM OT Wennm u 72 MM OT UCTOYHMKA CBETa.

JlonyckaeTcs Tak)Xe NPUMeHATb NH06YI0 APYryHo CUCTEMY OCBELLEHUS, KOoTopas o6ecneynBaeT paBHo-
MEPHYH WHTEHCUBHOCTb IMHUUN B (hOKaNbHOM NA0CKOCTK npubopa.

[Ons kaxporo obpasHa (npobbl 1 CO) doTorpadgupytoT No ABe CNEKTPOrpaMmbl.

Bpems 3Kcmosnuumn 1 paccTosaHWe OT UCTOYHMKA CBeTa [0 Lenn cnekTporpaga nofbupatoT B 3aBu-
CMMOCTM OT YyBCTBUTENbHOCTU MCMNO/b3YeMbIX (DOTOMMACTUHOK, 06ecnevymBass HOPMabHYIO OMTUYECKYHO
NAOTHOCTb (DOHA HEMPEPbLIBHOMO CMeKTpa. YBennyeHne naoTHOCTU (hOHA 3a CHET Byan, 3aCBEUMBAHUA U
T. M. He AonycKaeTcs.

Bpems npeasaputenbHoro obxura coctasnset 15c¢. Bpems akcnosuumm A0MKHO ObiTb He MeHee
15c.

4.2. O6paboTka (hoTonnacTUHOK. MposaneHune oTONNACTUHOK B 3aBUCMMOCTMW OT UX TUMa NPOBOAAT
B COOTBETCTBYIOLEM nposasutene (CM. n. 2) npu temnepatype 18—20 “C.

Mocne NpombIBKM (POTONNACTUHOK B NPOTOYHOW BOAE UX (DMKCUPYIOT B JHKCaXKHOM pacTBope, Mpo-
MbIBalOT B MPOTOYHOIM BOAE U BbICYLUMBAIOT.

4.1. 4.2. (N3veHeHHasa pefakumsa, N3m. Ne 2).

5. OBPABOTKA PE3YJIbTATOB

OnTnyeckne NAOTHOCTU aHAUMTUYECKUX TMHNIA U «BHYTPEHHUX CTaHLApTOB» B CMEKTpPOrpammax us-
MepstoT C NOMOLLLI0 MUKpOdOTOMeETpa.

LNVHbI BONH aHANUTUYECKUX NTUHUIA N «BHYTPEHHWX CTaH4ApTOB* nMpuBedeHbl B Tabn. 3.

YKasaHHbI B Tabnnue PoH-1 03HayaeT 3HayYeHWe ONTMYECKON NAOTHOCTM €naboil MoneKynsapHoi
nuHum 235,08 HM: ®OH-2— MaKCcMManbHOe 3Ha4eHWe ONTMYECKOW MMOTHOCTM (hOHa PALOM C NUHUEN C
ONVIHHOBONHOBOW CTOPOHbI; ®OH-3—MWHMMaNbHOE 3HAa4YeHWe OMTWYEeCKOW MNMOTHOCTM (hOHA PAAOM C
NINHWEN C KOPOTKOBOJIHOBOW CTOPOHBbI.

[JonyckaeTca NpMMeHeHWe APYruX aHaNUTUYEeCKUX NUHUIA N «BHYTPEHHUX CTaHAApTOB* npu ycno-
BMUW. YTO OHM 06ecnevynBatoT CXOAMMOCTb MNOBTOPHbIX PE3yNbTaTOB aHanN3a U HYDKHWE rpaHuLbl onpege-
NAEMbIX COLEpXaHWii 3NeMeHTOB, OTBeYatoLine Tpe60BaHNAM HACTOSLEro cTaHAapTa.

Ha cnekTporpamme ¢ MOMOLLbI0O MUKPOPOTOMETPA U3IMEPAIOT NOYEPHEHUS aHANUTUYECKUX NUHUI
onpefensiemMbiX 3nemMeHToB JIL 1 NANHUI «BHYTpeHHero ctaHgapTa» (poHa) 51CIY. BbiuncnstoT 3Have-
Hue Q1= M14d) — $umel(th). Haxoaat cpegHeapuMeTnyeckoe pesynbTaTtoBs, NONYYEHHOE MO ABYM CMeKT-
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Ta6bnuya 3
[NVHbI BOMH aHaNUTUYECKUX IMHWIA U IMHUIA  «BHYTPEHHUX CTaH4ApPTOB»

HavimeHoBaHWe 6poH3bI

AAIOMUMMEHAA. aniom 1inceo-
MapraHLeBast. ankeMUHIEBO-

Onpeaensemblii  KenesHas, antoMUHIEM»-)KeNeTo™ KPEMMEHMKeNEB/s GepHnenaH
aeMeHT Miprattucujm. THOMUMUEBO-
KEIE3HO HUKeNeBas U KpemHe
MapraHLoBast

AvanuTiueckan  TMHAA BAT- Avanympveckas  TIMHWA MHYT- - Aanumjueckan  JIMHWA «THyT-
PenHoto CcTau- PEMHOKO CbiH PEHMErO CbiH-

NNHNA, nm NUHWA, um NNHNA, Hm

[fapra», M [apTa*. um [Japta*, HMm
Megb Megb Megb
XKeneso 291,22 291,12 295.35 291,12 259,84 263.49
Megb Megb Megb
Hwukenb 282,13 291,12 282.13 291,12 282.13 291,12
Megb Megb
MapraHey, 288.96 291,12 288.96 291,12 - -
LIMHK 307.2! DoH—2 307.21 doH—3 334.50 PoH—3
330.2 PoH—3 - - -
Megb Megb Megb
Onoso 285.06 291,12 285.06 291,12 285.06 291,12
Megb Megnb
CsuHey, 283,31 291,12 266.32 263.00 - -
MbIWbAK 234,98 doH—1 - - - -
Megp Megp
ANOMUHWIA - - 308.22 291,12 257.51 263,00
Mefgpb Megp Megp
KpeMHuit 243.52 263.69 288.16 288,29 251.43 263,00
288.16 Mefgpb - - - -
288,29
Cypbma 231,15 PoH—3 - - - -
Megb
Bepunnwii — — — — 265.05 263.00

porpamMmMamM KaXgJoro CTaH4apTHOro o6patHa ([5), U CTPOAT rpagynpoBOYHbIA Fpadnk a KoopguHatax

A4 - 1gC, rae C—maccoBas 0N NpyMecy B CTaHAapTHbIX 06pasuax, %. 10 nonyyYeHHbIM rpagynpoBoY-
HbIM rpajukaM HaxogAaT cofepXaHue NpuMeceil ANA KaxAoi U3 AByX CNEKTPOrpaMm, MOMYyYeHHbIX Ans
OfHOV MpoGbI.

OCHOBHbIM MeTOAOM SIBASAETCA METOf «Tpex 3TafloHOB*. [lonyCcKaeTcs NpUMeHeHWe Apyrux MeToAoB
NoCTPOeHMA rpafmka, Hanpumep MeTOj4 TBEPAOro rpafyMpoBOYHOr0 rpajuka, mMeTof KOHTPOAbHOrO
«3TaNnoHa» nT. 4.

3a OKOHYaTe/bHbI pe3ynbTaT aHanusa NpuHMMalT CpefHeapupMeTMyeckoe pesynbTaToB ABYX Na-
pannenbHbIX ONpefeneHnin, NoayyYeHHbIX Ha OLHOW POTONNACTUHKE.

Jonyckaemble pacxoXAeHusa AByX mapannenbHbiX ONpefeneHnil 1 ABYX pe3ynbTaToB aHanu3a npoobl
He JO/DKHbI NpeBbiWaTh BEANYNH, YKa3aHHbIX B Tabn. 2.

Ecnn pacxoxgeHve mMexzay napanfiefibHbIM1 onpefeneHnamMun npesbiwaeT BennyuHy d,, hotorpadu-
poBaHVe CMEeKTPOB MOBTOPSAKT Ha BTOPOW OTONNACTUHKE.

KOHTpO/b TOYHOCTU pe3ynbTatoB aHanmnsa nposogAat no MFOCT 25086 ¢ ucnonb3oBaHMEM rocypap-
CTBEHHbIX, OTpPacNeBbIX CTaHAAPTHbIX 06pa3L0B AN CTaHAAPTHLIX 06pasL0B NpeanpuaTUS.

(M3meHeHHasa pegakumsa, Wam. Ne 2).
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