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MpegucnoBue

1 PASBPABOTAH ®epepanbHbiM rocynapCTBEHHbIM OloaKeTHbIM yupexaeHnem denepanbHbli LEHTP
OXpaHbl 300Pp0Bbst XKUBOTHbIX (PIBY «BHNM3XK»)

2 BHECEH TexHnyeckum komuTeToM no ctaHgaptusauum TK 432 «Myenosoacteo»

3 YTBEPXOEH W BBELEH B OEWCTBWE MMpukasom dengepanbHOrO areHTCTBa MO TEXHUHYECKOMY
perynupoBaHuto n metponorum ot 11 mapta 2026 r. Ne 207-ct

4 BBEJEH BINEPBbIE

lpasuna npumeHeHus1 Hacmosiweao cmaHdapma ycmaHoerneHbl 8 cmambe 26 ®edeparnbHO20 3aKoHa
om 29 uwHs 2015 2. Ne 162-03 «O cmaHOapmu3ayuu 8 Pocculickoli ®edepayuu». Hghopmayus o6 u3-
MeHeHUsIX K Hacmosiwemy cmaHOapmy nybrnukyemcsi 8 exe200HOM (110 COCMOsIHUIO Ha 1 sHeapsi meKyweao
2o00a) uHopMayUoHHOM yKazamerne «HayuoHanbHble cmaHdapmbl», @ oguyuanbHbIl MeKkem usMeHeHul
U r10rpasoK — 8 eXeMeCs]HHOM UHGhOopMaUuUOHHOM yKazamerne «HauuoHanbHbie cmaHdapmbl». B criydae
rnepecmompa (3ameHbl) unnu OmMeHbl Hacmosiujeeo cmaHdapma coomeemcmaytouwee ysedomeHue bydem
onybnukoeaHo 8 bruxallweM BbiMycKe eXeMecs4YHo20 UHEOPMayUOHHO20 ykalamerns «HauyuoHanbHbie
cmaHOapmebi». Coomeemcmeyroujas UHGhopMayusi, yeedoMIIeHUe U MeKCmbl pa3Mewarmcecs makxe 8 UH-
¢opmayuoHHoU cucmeme obuie20 rnomnb308aHuUsi — Ha oguyuansHoM calime ®edeparnibHO20 aceHmemaa o
MexXHUYeCKoMY peaynuposaHUro U Memporioauu 8 cemu MIHmepHem (www.rst.gov.ru)

© Odpopmnenne. PIBY «MHcTUTyT cTaHgapTusaummy», 2026

HacTosawmin ctangapT He MOXeET ObITb NOMHOCTbLIO UMM YaCTUYHO BOCMnpou3BeaeH, TupaxumnposaH n pac-
NPOCTPaHeH B KadecTBe odmLmanbHOro n3gaHms 6e3 paspeLueHma egepanbHOro areHTCTBa Mo TEXHUYECKO-
MYy perynmpoBaHuio U1 MeTponorum
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HALUUWOHANBbHBLINAN CTAHOAPT POCCUUCKON PEOEPALMUMN

MELO

MeToguka onpepeneHusi cogepxaHus C-4 caxapoB B Mefe MeTo4oM
Macc-CneKTpoMeTPUN U3OTOMHbIX OTHOLUEHUI yriepoaa

Bee products.
Method for determining the content of C-4 sugars by the carbon isotope ratios by mass spectrometry

Darta BBegeHusa — 2026—12—01
C NpaBOM AOCPOYHOIro NPMMeHeHUs

1 ObnacTb NnpuUMeHeHUus

HacTosimin cTaHgapT ycTaHaBnnBaeT METOAMKY onpeaeneHust danbcudrkaumm Mega caxapamm C-4
pacTeHuii (KyKypy3bl Ui CaxapHOro TPOCTHUKA) U MX OLLEHOYHOTO coepkaHUst METOAOM MacC-CrekTpOMETpUM
M30TOMHbIX OTHOLLEHWI yriiepoaa.

2 HopmaTtuBHbIE CCbISIKU

B HacTosilemM cTaHgapTe UCnonb3oBaHbl HOPMATUBHbIE CCbISIKM Ha CriedylolimMe CTanaapThbl:

FOCT 12.1.005 Cucrema ctaHgaptoB 6e3onacHoctn Tpyaa. Obwme caHuTapHo-rurneHmyeckme Tpebo-
BaHWs K BO34yXy paboyew 30HbI

MOCT 12.1.007 Cuctema ctaHgapTtoB 6esonacHocTv Tpyaa. BpeaHblie BewectBa. Knaccudmkaums u
obwue TpeboBaHUss GeaonacHoOCTH

MOCT 12.1.018 Cuctema ctaHgapToB 6e3onacHocTy Tpyaa. [NoxapoB3pbiBO6E30MaCHOCTb CTaTU4ECKO-
ro anektpuyectsa. O6wume TpeboBaHus

MOCT 12.2.007.0 Cuctema ctaHgapToB 6e3onacHocTy Tpyda. Msgenus anektpotexHuyeckune. Obuwme
TpeboBaHuns 6esonacHoCTH

MOCT 12.2.085 Apmatypa TpybonposoaHas. KnanaHbel npegoxpaHutensHbole. Beibop n pacyeT nponyck-
HOW CNOCOBHOCTM

MOCT 1770 (MCO 1042—83, NCO 4788—80) MNocyna mepHas nabopaTtopHasi cteknsgHHas. LinnuHapel,
MEH3YpKM, konbbl, Npobrpkn. ObLLMe TEXHUYECKNE YCITOBUS

FOCT 4204 PeakTtuBbl. Kucnorta cepHasi. TexHu4eckme ycnosusi

FOCT 8050 [eyokuch yrnepoaa razoobpasHasi U xuakasi. TeXHUYeckme ycroBusi

FOCT 18289 PeakTuBbl. HaTpui BonbpamMOBOKUCIIbIN 2-BOAHbIA. TEXHUYECKME YCNOBUS

FOCT 19792 Mep HaTypanbHbIn. TeXHUYeckue ycrnosus

FOCT 28311 [osatopbl MeguuuHckme nabopartopHble. ObLime TexHudeckne TpeboBaHns U MeToabl UC-
nbiTaHUN

FOCT ISO/IEC 17025 OO6wue TpeboBaHUST K KOMNETEHTHOCTN UCMbITATENBbHbIX M KanNnMOpPOBOYHbLIX Na-
Gopatopwii

FOCT P NCO 5725-6 To4HOCTb (MpaBUibHOCTb U MPELIM3NOHHOCTL) METOAOB W PE3YNbLTaTOB N3Mepe-
HUI. YacTb 6. icnonb3oBaHne 3Ha4YeHU TOYHOCTU Ha NpakTuke

MpumeyaHwune —lpunonb3oBaHUM HACTOSALLMM CTaHAAPTOM LienecoobpasHo NPOBEepUTL AENCTBIE CCbINOYHbIX
CTaHAapToB B MHPOPMALIMOHHOM cucTEME OBLLEro Nonb3oBaHWs — Ha oduumanbHom caite denepanbHOro areHTCTBa no
TEXHUYECKOMY PeryrnmpoBaHunto 1 MeTponorumn B cetv IHTEpHET Mnu no exerogHomy MHGopMaLmMoHHOMY ykadaTento «Ha-
LMoHanbHble CTaHAapTbI», KOTOPbI ONy6rn1KoBaH No COCTOSIHUIO Ha 1 sitHBaps TekyLLero roga, U no BbiNyckam exemMecsy-
HOro MHPOPMaLIMOHHOTO ykasaTens «HaunoHanbHble cTaHaapTbI» 3a TeKyLMiA rod. Ecrniv 3aMeHeH CCbINoYHbI cTaHaapT,

U3paHue ocmumansHoe
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Ha KOTOpbIN faHa HeAaTMpPOBaHHas CCbiflka, TO PEKOMEHAYeTCs MCNomnb3oBaTh AENCTBYIOLLYIO BEPCUIO 3TOrO CTaHAaapTa
C YY4ETOM BCEX BHECEHHbIX B JAHHYIO0 BEPCUIO U3MEHEHUI. ECnn 3aMeHeH CCbINoYHbI CTaHAapT, Ha KOTOpbIN AaHa AaTtu-
poBaHHas CCblfika, TO peKOMeHAYeTCA UCMONb30BaTh BEPCUIO 3TOO CTaHAapTa C yKasdaHHbIM Bbllle rOAO0M YTBEPXAEHUS
(npyHaTUS). Ecnn nocne yTBepXOeHUS HACTOSILLEro CTaHAapTa B CCbINOYHBIN CTaHAAPT, Ha KOTOPbIV AaHa AaTMpoBaHHas
CChlfIKa, BHECEHO M3MEHEHMWE, 3aTparvBatoLLiee NosioXXeHre, Ha KOTOpoe AaHa CCbifka, TO 3TO NOMOXEHNE peKOMeHayeTcs
NPUMEHsTb 6e3 yueTa AaHHOro N3MeHeHUs. Ecnn ccbinoyHbIi cTaHaapT OTMEHEH 6e3 3aMeHbl, TO MONIOXKEHME, B KOTOPOM
[aHa ccbifika Ha Hero, pekoMeHAyeTCs NMPUMEHSATb B YaCTu, He 3aTparvMBaioLLent 3Ty CCbINKy.

3 TepMuHbI U onpefeneHus

B HacTosileM cTaHgapTe NpYMEHEHbI CreaytoLwme TePMUHbI C COOTBETCTBYOLLMMY ONpeaeneHnsIMu:

3.1 BeHckun ctanpapt BenemHuta (Vienna Pee Dee Belemnite, VPDB): 3TanoH, ncnonbsyemsii
O5s NpUBEAEHUA pPe3ynbTaToB OnpeaeneHns N30TOMHbIX OTHOLLEHWI Yrnepoaa K eAMHON LwKane.

3.2 nHaeKkc copepxxaHus: VHaekc cogepkanms caxapoB C-4 pacteHun aensietcst 6espa3mepHoOn pac-
YETHOW BENUYNHOW, BbIPaXXEHHOW B NPOLIEHTaXx.

MpuMeyaHue — B 3aBMCUMOCTM OT NOMYYEHHON Napkl 3HaueHni §13C B LenbHOM Mefe 1 ero GenkoBol dpak-
LN MHAEKC MOXET NpUHMMaTh 3HadveHus B guanasoHe ot 0,0 go 100 %.

3.3 usotonHoe oTHoweHue yrrnepoaa (COOTHOLIEHWE M3OTOMOB yrnepopa): VsoTonHbin coctas
yrnepopa, BblpaxeHHbIi oTHoweHneM 13C/12C (cooTHoLleHne U30ToMnoB yrnepoda ¢ maccamu 13 n 12 B
aHanusupyemom obpasLie (dppakuum)) unm §13C.

MpumeyaHune — MN30ToMHbINM COCTaB yrrnepoaa BblYMCASIOT No hopmyne

813C, %o = 1000 - [LGP“Q“ -1), 1)

cTaHpapT
rne R =13C/12C.

3.4 6enkoBas (hpakuna Mepa: Bcs OecTpykTvMpoBaHHasi (OcakaeHHasi U BbldeneHHas B npolecce
npoBefeHns: NpoGoNoAroTOBKM C MPUMEHEHMEM Bofbd)pamMata HaTpus) 6enkoBasi ppakumsi, B OCHOBHOM CO-
cTosiLias U3 6enkoBbiX DEPMEHTOB, BXOASALMX B COCTAB MCXOAHOIO Meaa.

4 OT60p Npob

OT160p Npob He ABNSIETCS YacTbio METOAA, YCTAHOBITEHHOIO B HACTOSLLEM CTaHaapTe. PekomeHayembin
meTtog otbopa npob npueeneH B FTOCT 19792.

5 CywHocTb MeToAa

MeTon ocHoBaH Ha onpeeneHMn COOTHOLLEHUI CTabunbHbIX N30TOMOB YrIiepofa B COCTaBe LiENbHOro
Mena 1 6enkoBov chpakuun, BbiaeneHHo n3 meaa. PasHuua Mexay AaHHbIMW NoKasaTensmu, BblpaXeHHasi B
npoLeHTax, SIBNSeTCa MHOEKCOM cofepaHusa caxapoB C-4 pacteHun B mege.

AHanuabl mega 1 6enkoBow hpakumMm AOIMKHbI MPOM3BOAUTLCS C MOMOLLIBK OOHOIO U TOro e obopyno-
BaHWA.

6 YcnoBus BbINOSIHEHUS1 U3MEPEeHUN U TpeboBaHUA 6Ge30MacHOCTHU

6.1 TMpw BbINONHEHWN U3MEPEHWIA B NabopaTopum AOIkHbI ObiTe COBMIOAEHBI CrieflytoLLmne YCroBUs:

- TemrepaTtypa OKPYXaIOLEro BO3OAYXA . . .« o v v v v ee e e e aeeae (22 £5) °C;

- OTHOCUTENbHASA BMAKHOCTD BOZAYXA - « « « v v vvvveeeeeeeeeen He 6ornee 80 %.

6.2 MNpumeHsaemble B paboTe peakTuBbl OTHOCATCS K BellecTtBaM 1-ro u 2-ro knaccoB OnacHoOCTU Mo
[OCT 12.1.007, npu pabote ¢ HUMKU Heobxoammo cobnogaTh TpeboBaHWss 6€30MacHOCTU, YCTAHOBMNEHHbIE
ansa paboT ¢ TOKCMYHbIMU 1 eakumm BewectBamu no NOCT 12.1.005.

6.3 lNomeLlLeHns1, B KOTOPbIX MPOBOAAT NOArOTOBKY 00pa3uoB, AOMKHbI ObiTb 000PYA0BaHbI NMPUTOYHO-
BbITS)KHOW BEHTUNALVEN.

6.4 MNpw npoBeaeHUN UCnbITaHMI cobntofatoT npaBmna 6e3onacHOCTM aKcnyaTauum cocynos, paboTa-
owmx nog AasneHuem, B coorsetctsum ¢ FOCT 12.2.085.

2

NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



FOCT P 72580-2026 Mepn. MeToaunka onpeneneHus cogepxaHuna C-4 caxapos B Mefe MeTOAO0M MacC-CMeKTPOMeTPUn U30TOMHbIX CTpaHuua 5
OTHOLLEHW yraepona

FOCT P 72580—2026

6.5 lMpu BbINONHEHUM M3MEpPEHUI TakKe criegyeT cobniofaTte nNpasuna anekTpobe3onacHoCT B COOT-
BetcTBuM ¢ FOCT 12.2.007.0, noxapoB3pbiBo6eszonacHocT no MOCT 12.1.018 v nHCTpyKuum no skcnnyarta-
umun npmbopa.

6.6 K BbINOMHEHWIO N3MEPEHUI OOMYCKAKT CrneumancToB, MMEKLMX BbiCcllee creuumanbHoe obpa-
30BaHue, BrafelLLmx TEXHUKOW N30TOMHOW MacC-CnekTPOMETPUM 1 OCBOUBLLUMX HACTOSILLYHO METOAMUKY W3-
MepeHWI.

7 CpeacTBa usmepeHuit, BcnoMmoratenbHoe o6opyaoBaHue,
MaTepuarnbl U peakTUBbI

Macc-cnekTpomMeTp Ansi onpeneneHnst cogepkaHusi ctabunbHbIX M30TOMOB Nerkux anemeHtos (H/D,
13C/12C, 15N/14N, 180/160, 34S/32S) B KOHGUrypaLmm C 3NIeMEeHTHbIM aHanM3aTopoM, Ananas3oH CKaHUpPO-
BaHus macc 1—70 a.e.m.

Bechbl ¢ aencTBUTENBHON LeHOW AeneHuns Lwkanbl He 6onee 0,1 Mr.

MwukpoBecChl C JENCTBUTENBHOW LIEHOW AeneHns WwKanbl He 6onee 1 MKr.

[o3aTopbl ogHOKaHarnbHble nepeMeHHoro oo6bema 100—1000, 500—5000 mm3 no FOCT 28311.

Konbbl mepHble 2-50-2, 2-250-2 no NOCT 1770.

UnnuHapbl mepHble 1-50-2 no FOCT 1770.

LleHTpndbyra nabopaTopHas ¢ BO3MOXHOCTLIO paboTaTh Npu OTHOCUTENLHOM yckopeHun 1500g7).

BopsaHas 6aHs, ¢ TemnepatypHbim gnanasoHom 30 °C—380 °C.

CwuTo ¢ nonMaMmaHbIM BOITOKHOM, C pa3Mepom s4enkn ceTku He 6onee 0,150 mMm.

Annapart cyonumaLoHHONM CYLLKU.

MYHUETBLI OCTPOKOHEYHBbIE N30THYThIE, 6e3 3ybua.

Mpobvpkn ogHOpa3oBbIe rpagynpoBaHHble 06bemMoM 50 M M3 NONUMPONUIIEHA, C KOHUYECKUM OHOM 1
3aKpy4MBaoLLENCS KPbILLKON.

Kancynbl onoBsiHHbIE2).

Peaktop okncnutenbHbIn, Ha6usHOM3).

[Mano4kn CTeknsHHbIE.

Bonbdpamart HaTpua 2-sogHbii no FOCT 18289, u.a.a.

Kucnota cepHast no NOCT 4204, x.u.

Bopa nabopatopHas, 4eMoHN30BaHHas.

lenwnii rasoobpasHbivi Nog AaBneHnem, mapka 4,6.

Kucnopog razoobpasHbiii nog AaBreHneM, ocu.

[Byokuck yrnepoga xwugkas Bbicokoro AasneHuns no FOCT 8050.

CTaHpapTHbIi obpasel co 3HaueHnem §13C ot —10,00 %o Ao —20,00 %o?).

CTaHaapTHbIi obpasel; co 3HadeHneM 313C oT —20,00 %o A0 —30,00 %o>).

CTaHgapTHbIi obpasel co 3HauyeHnem §13C ot —30,00 %o g0 —40,00 %.°).

[onyckaeTcsi npuMeHeHne Opyrmx CPEACTB M3MEPEHWI 1 NMOCYAbI, HE YCTYNalLWMX BbllleyKazaHHbIM Mo
METPOIOrMYECKMM U TEXHUYECKUM XapaKTePUCTUKaM U 0becrnevmBaroLLnmx HEOOXo0OUMYH TOYHOCTb M3Mepe-
HUS, a TaKkke BCMOMOraTenbHOro 060pyaoBaHnsl, peakTUBOB U MaTepuarioB No KayecTBy HE HUXe BbllleyKa-

3aHHbIX.

8 MNoaroTtoBKa K NnpoBeAeHUI0 U3MepPEeHNNn

8.1 MpuroTtoBneHue pacTBopa BonbgpamaTa HaTpusl

Bonbdpamat HaTpus maccor (5,00 £ 0,01) r pacTBOpstOT B 4EVOHN3UPOBaHHON BOAE B MEPHON Konbe
o6bemom 50 cm3. O6Lem pacTeopa B konbe [A0BOANT AeVOHN3MPOBAHHOI BOAOI A0 METKM U NepeMeLLBaIoT.
PactBop gonyckaercs XpaHuTb NpyY KOMHATHBIX YCIOBUSAX B MPOBUPKax U3 NonvnponuneHa B Te4eHne ogHom
Hegenu.

1) B criyyae oTCyTCTBUS BO3MOXHOCTM YCTAHOBKW PEXUMA LIEHTPUYTMPOBAHUS B eAMHNLIAX OTHOCUTENBHOTO LigH-
TPOGEXHOrO YCKOPEHWSi poTopa g crieayeT NPOM3BECTU pacyeT CKOPOCTY BpaLLeHUs, 06/MWH, ANt KOHKPETHO LieHTprdyrv
Npu yKa3aHHOM 3Ha4YeHWU OTHOCUTENBHOTO LIEHTPOBEKHOMO YCKOPEHUS g.

2) Hanpumep: Thermo Fisher Scientific 8 x 5 Mm kaT. Homep: 24006400.

3) Hanpumep: Thermo Fisher Scientific kaT. Homep: 46802009.

4) Hanpumep: USGS 62 ¢ ycTaHoBMeHHbIM (MpUnucaHHbIM) sHadermnem 8'3C = (—14,79 £ 0,04) %o.
5) Hanpumep: IAEA 600 ¢ ycTaHOBMEHHBIM (MPUNMCaHHBIM) 3HadeHneM §13C = (=27,771 £ 0,043) %o.
6) Hanpumep: USGS 61 ¢ ycTaHOBREHHLIM (MpunucaHHbiM) 3Hadernem §13C = (=35,05 £ 0,04) %o.
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8.2 MNpuroTtosneHne pacTtBopa CEPHON KUCMNOTbI

B MepHyto konby Ha 250 cm3 npunusatoT 40—50 cM3 AeMOHM3MPOBaHHO BObI M akKypaTHO NpUMNBaIoT
(8,23 + 0,01) cM® KOHLIEHTPMPOBAHHON CEPHOIt KUCNOTLI. [onyyeHHbI pacTBOp NepemMeLLnBaloT, A0BOAAT A0
METKM AEVNOHN30BaAHHOWN BOAOW. PacTBOP CEPHOM KUCIOThI XPaHST B 3aKPbITOM CTEKIISIHHOM cOcyAe, CPOK rof-
HocTn 3 Mec.

8.3 MNoarortoBka uccnegyemoro o6pasua

3aKkpucTannm3oBaHHbIN Me pa3msAryatotT Ha BogsaHon 6aHe npu Temnepatype 30 °C—40 °C. Obpasel,
oxXnaxgarwT Ao KOMHaTHOM TemMneparypbl U NpoueXnBarT Yepes CUTO. prl‘lele MexXaHun4eckme YacTtuubl yaa-
nsoT BPYYHYyto. COTOBbLIN MeA, OTAENSIIOT OT COT NPU NoMoLLM cuTa 6e3 HarpeBaHusl.

9 lMopsaok npoBeAeHUs1 U3MepPeHUn

9.1 BbipeneHue 6enkosown cpakumm

Hasecky mena, B ToM uncne nogrotoeneHHoro no 8.3, maccon (11 £ 1) r B3BeLUMBAIOT HA aHANUTUYECKNX
Becax B npobupke obvemom 50 cm3, pobaensitor 10 cm3 OENOHN3NPOBAHHOW BOAbI, NIIOTHO 3aBUHYMBAOT
KPbILLKY M pacTBOPSIOT COAEPXKMMOe BCTpsixMBaHMeM. B nonyyeHHbIi pacTBop Mefda fobasnsoT npegsapu-
TenbLHO NOATOTOBMNEHHYI0 CMeck: 2 cM3 pacTBopa Borbdpamarta HaTpusa (cM. 8.1) u 2 cm3 pacTBopa cepHoii
kucnoTel (cM. 8.2) — 1 cTaBsT Ha BogsHyk 6aHo npu Temnepatype (75 + 5) °C. Copgepxumoe meaneH-
HO MepeMeLLVBalOT CTEKISIHHOW Nano4vkow Ao obpa3oBaHMs BUAMMOrO ocajka C Npo3payHon HagoCcaLoqHoM
XMOKOCTbIO.

Ecnn ocapok He 06pasyeTcsa nnv ecnvm Hagocago4yHas XUAKOCTb OCTaeTCsl Henpo3payHon, JobasnsioT
2 cM3 pacTBOpa CEpHOI KUCTOThI (CM. 8.2) C NOBTOPHLIM HarpeBaHneM Mexay AoGasneHnamMun. [aHHyo npo-
Lueaypy nNOBTOPSOT A0 06pa3oBaHUA BUAMMOrO ocafka C Mpo3padvyHOn HagoCaa04YHOWM XNOKOCTLIO.

Mocne cdhopmrpoBaHmMs ocagka coaepxumoe Npobupkn 4OBOASIT AEMOHM3NPOBaAHHON BOAON A0 obbeMa
50 cM3, nepeMeLLVBaloT U LIEHTPUGYTVPYIOT B TeYeHUE 5 MUH Npu OTHOCUTENBHOM yckopeHun 1500g. Hapoca-
[OYHYHO XXMOKOCTb CNMBALOT, @ 3Tanbl NPOMbIBKM (J00aBneHns Boabl), NepeMeLLMBaHns U LeHTpUYrmpoBaHus
MOBTOPSIOT NSATh Pa3, UCMONb3ys NPUMEPHO 50 cM3 NopLMK BOAKI, KaX/abli pa3 TLLaTeNsHO PacTBOPSAS 0CaI0K.

Ha nocnegHem atane NpoMbIBKM HaA0CaO04HYHO XUAKOCTb CMBAOT, MPOOMPKY C BblAEneHHOW Gernko-
BOV hpakumen nogeepraroT cyOrmMMaLnoHHON CyLLKe.

9.2 MNMoproTroBKa macc-crnekTpomeTpa

Macc-cnekTpomeTp BBOAMTCS B PeXUM n3MepeHus nsortornos yrnepoga C12/C13 B cooTBeTCTBMU C pa-
6ouel MHCTpyKuMen Ha obopyaoBaHue.

9.3 lMoaroTroBKa afleMEeHTHOro aHanu3saropa

OneMeHTHbI aHanM3aTop NoAroTaBnMBatoT B COOTBETCTBUM C paboyel MHCTPYKUMeEl Ha o6opynoBaHue,
pekomeHayeMble paboune napameTpbl NpeacTaBneHbl B Tabnuue 1.

Tabnuua 1 — PekomeHayemble paboyne napameTpbl 3rieMEHTHOrO aHanMsaropa

MapameTp 3HayeHne
TemnepaTypa okucnurensHoro peaktopa, °C 1020
OcCHOBHOW NOTOK renusi, MnN/MuH 90
Hanyck kucnopoga, ¢ 5

9.4 B3BewwuBaHue U ynakoBka o6pa3LoB

Haseckn obpasuoB meaa, BbiaeneHHow 6enkoBow pakumm, NOAroToBneHHon no 9.1, n craHgapTHbIX
06pa3uoB B3BELLMBAKOT HAa MUKPOBECAX B KONMYECTBAX, YKa3aHHbIX B Tabnuue 2.
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Ta6nuua 2— 3Ha4yeHUss HaBECOK

O6pasey, Macca HaBecku, MKr
ObpazseL Mega 400—460
Benkoas dpakumns (cm. 9.1) 300—350
CraHgapTHbI 06pasel, co 3Ha4YeHnem 513C o1 —10,00 %o [0 —20,00 %o 300—350
CTangapTHbIi obpasel; co 3HadeHnem 513C ot —20,00 %o A0 —30,00 %o 300—350
CTaHgapTHbIi o6pasel; co 3HauveHnem 513C ot —30,00 %o 10 —40,00 %o 300—350

BsBelumBaHve 06pasLoB NPOBOAAT HEMOCPEACTBEHHO B ONMOBSIHHBIX Karcyrax pasmepom 8 x 5 mw, 3a-
NMaKOBbLIBAOT C MOMOLLIO NMMHLETA. YNakoBaHHbIE Kancysbl ¢ obpasiiamy NepeHoCcaT B aBTOMaTUYeCKMii Npo-
GOOTOOPHMK 3NEMEHTHOIO aHanusaTopa.

9.5 MNpoBeneHne namepeHun

CTaHfapTHble 06pasLibl U3MepsItoT B HaYare 1 B KOHLLE KaXkaol cepum uccrnegyemMbix 06pasuoB. Kaxabii
nccrnegyeMblin obpasel 1 GenkoByo pakLmMio N3MepsIoT TpK pasa (TpY OTAeNbHbIe HAaBECKU) B YCIIOBUSIX MO-
BTOPSAEMOCTH.

10 O6paboTka pe3ynsLTaToOB U3MEPEHUN

OnpepeneHne M30TOMHbIX OTHOLLEHWU yrnepoaa 813Cm NpoBOASAT C NOMOLLLIO NporpaMMHoro obecne-
YeHust npubopa. MNMpouenypa 06paboTkn AaHHBIX BKIOYAET cneaytolle atanbl, npusegeHHble B 10.1—10.2.

10.1 MocTpoeHue KanMGPOBOYHOro rpadpmka U pacyet koahhULMEHTOB NMUHENHOro ypaBHEeHUsA

MocTpoeHne kanMbpoBOYHOTO rpadmka U pacyeT KOaPPULNEHTOB NMMHENHOTO ypaBHEHWS NPOBOAAT Ha
OaHHbIX, MONYYeHHbIX AN CTaHA4apTHbIX 06pa3LoB CO 3HaYeHMEM, YCTaHOBMNEHHbIM Ha ocHoBe VPDB. Ha ocu
abeumce oTkNaabIBalT M3MepeHHbIe 3HadeHns §13C, Ha ocu opauHaT — npunucaHHble. CTPOAT NUHEIHYIo
annpokcMmMauuio BUAa y = kx + b, paccunTbIBalOT KOIPDULMEHTbI MMHENHOW MOAENN.

10.2 Pacuet 3HaueHuii 313C no ypaBHeHUIO annNpokcUMaLmMmn KanmGpoBoYHOro rpacdmka
PacyeT BbINOMHAOT NyTeM NOACTAHOBKN M3MEPEHHOIO B 0bOpasue 513Cm, %o, B ypaBHEHME:
813C=k-3'13C,, +b (2)

rae k, b — ko3 PULMEHTbI NMMHENHOW annpoKCMMaumnmn 3 kanmbpoBoYHOro rpaduka.

Mepec4yeT 3Ha4YeHMI MPOBOAAT OTAENBHO A8 06pa3sua veda 513CH, %o, 1 ANst 6enkoBon pakunn 513Cp,
%o, OKpPYrneHne NpoBOAAT [0 BTOPOro AECATUYHOIO 3HakKa.

3a pesynkTaT n3MepeHuii NPpUHNUMaeTcs cpegHeapuMETUYECKOe 3HAYEHME Pe3ynbTaToB TPexX U3Mmepe-
HWUI, BbIMNOJNTHEHHbIX B YCITOBUSIX MOBTOPSIEMOCTH.

MpoBepKy NpUEMIEMOCTI Pe3ynbTaToOB ONpeaeneHns N30TOMHbBIX OTHOLLEHWUIA, MOMYyYEHHbIX B YCIOBUSAX
NMOBTOPSIEMOCTM, MPOBOASIT B COOTBETCTBUM C hOPMYIIOi

IXmax - Xminl s 3)
raoe Xmax’ Xmin — MaKcumMalibHOoe U MUHMUMalbHOE 3Ha4YeHNA pe3ynbraToB TpexX nocnegoBaTenbHbIX onpene-

neHun §13C,, 613Cp, MOMYYeHHbIX B YCMOBMAX NOBTOPSIEMOCTH, %o;
r — npepen noBTopsieMocTu (cM. Tabnuuy 3).

Ta6nuuya 3 — MeTpororuyeckme xapakTepucTuki METOAMKM

[Anana3oH Mpepen Mpenen PaclwupeHHas HeonpeaeneHHoCTb
Matepuan n3mepeHns NOBTOPSIEMOCTH BOCMPOM3BOAMMOCTU R4, (koatbprumeHT oxgata k = 2) Uyg,,
513C, %o faﬁc, %o %o %o
LlenbHbin meq OT1-40,00 0,28 0.16 0,26
no —-10,00
BenkoBas pak- Ot —40,00 115 078 0,84
unsa (mega) no —-10,00
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11 KoHTponb KayecTBa pe3ynbTaToB MU3MEpPEeHUN Npu peanusaumun MeTOAUKU
B naboparopum

Mpoueaypbl ¥ NEPUOANYHOCTE KOHTPOSS Ka4ecTBa PesyribTaToB U3MEPEHWIA MPU peanusaLm METOAUKN
B nabopartopuu pernameHTUpyOT B PyKOBOACTBE Mo kavecTBy nabopatopuu ¢ y4etom TpebosaHun MOCT ISO/
IEC 17025 n TOCT P NCO 5725-6.

12 OchopmneHue pe3ynsTaToB U3MEPEHUN
WHaekc cogepxaHus caxapos C-4 pactenuin C, caxapa, %, onpedenstor no gopmyrne:
513c, - '3y

C4caxapa, =
813¢c, - (-97)

100, (4)

rae 813C,, 613Cp, COOTBETCTBYIOT CPEAHUM 3HadeHuam §13C B LenbHOM Meae v GenkoBoii dpakLum, nony-
YeHHbIM no dopmyne (2);

-9,7 — cpepnHee 3HaueHue 513 ons kykypysHoro cupona.

PesynbraT okpyrnsaoT 4O NepBOro AeCATUYHOrO 3Haka.

Mpun nony4eHnn oTpuuaTENbHOMO 3HAYEHUS UHAEKCA KOHEYHOMY pe3ynbTaTy MpUMMCLIBaOT 3HaYeHue
paBHoe 0 %.

Mpwn nHpekce copgepxxaHnsa caxapoB C-4 pacteHuint meHee 7 % pesynbraTt UCNbITaHUIM NpeacTaBnaloT
B BMAe: «danbcudukaums caxapamm C-4 pacTeHuii He BbiBrieHa (MHAekc copepxaHus C-4 pacTeHui
paBeH ... %)».

Mpu nHpekce copepxanusi caxapoB C-4 pacTteHuit paBHom unu 6onee 7 % pesynsrat UcnbITaHWi npea-
CTaBnsoT B BUAe: «danscudpukaumsa caxapamm C-4 pacteHui BoisiBrieHa (MHAekc cogepxanus C-4 pacteHun
paBeH ... %)».

YK 638.16:006.354 OKC 65.140

KntoueBble crioBa: med, COOTHOLLEHME CTabunbHbIX M30TOMOB YrNepoaa, MHAEKC coaepXaHusa caxapos C-4
pacteHumn

Pepaktop E.HO. MumpoghaHosa
TexHuuyeckunn pegaktop U.E. Yepenkosa
Koppektop C./. ®upcosa
KomnblotepHasi Bepctka M.A. HanelkuHou

CpaHo B Habop 13.03.2026. [MoagnucaHo B nevatb 30.03.2026. Popmat 60%84%%. [apHuTypa Apuan.
Yen. ney. n. 0,93. Y4.-u3g. n. 0,74.

MoAroToBneHo Ha OCHOBE AMEKTPOHHOW BepcuM, MPEeAOCTaBNeHHON pa3paboTumnkomM cTaHaapTa

Co3gaHo B eAMHNYHOM ncnornHeHnn B ®rBY «HCTUTYT cTanaaptusaummn»
Onsa KomnnekToBaHust egepanbHoro MHGOpMaLUmMoHHOro hoHaa CTaHAapToB,
117418 Mocksa, HaxumoBsckuit np-T, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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