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CKAM MHCTUTYTOM NULLLEBLIX apoOMaTn3aTopoB, KUCAOT U KpacuTenel Poccuiickoin akagemnm cenbCKoxXo3sii-
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TOpbI»
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4 BBEJEH BMNEPBbIE

5 NEPEV3JAHVE. Hos6pb 2019 1.

MpaBuna NpMMeHeHs HacTOoALEro cTaHjapTa YyCTaHOB/EHbl B CTaTbe 26 ®efjepasibHOro 3akoHa
oT 29 moHa 2015 r. Ne 162-9#3 «O cTaHgapTwusauun B Poccuiickoii ®egepaunm». NHhopmaums o6
N3MEHeHNAX K HacTosALeMy cTaHgap Ty ny6nkyeTca B eXXerogHom (Mo COCTOSHMIO Ha 1aHBaps TekyLero
rofa) MHhopMauMoHHOM yKasaTesne «HauvoHanbHble CTaHAapThi», a ouLManbHblil TEKCT U3MEeHeHWi
M NOMpaBOK — e eXeMeCA4YHOM WHAOPMAaLMOHHOM yKasaTene «HauuoHanbHble cTaHfapTbi». B cnyvae
nepecmMoTpa (3ameHbl) AW OTMEHbl HACTOALWEro cTaHaapTa CooTBeTCTBYyLee yBeJoM/eHe byaeT
ony6/nMKoBaHO B 6GmKaiilleM BbIMYCKe eXeMeCAYHOro MHMOPMAaLMOHHOro ykasaTens «HauvoHanbHble
cTaHgapTbi». CooTBETCTBYyWWAsa UMHDOPMaLus, yBefOMEeHNe U TeKCTbl pasMellalnTCcs Takke B
MHOPMAaLMOHHOW cucTeme 06LLero Nonb3oBaHna — Ha oduumanbHOM caiTe defepasibHOro areHTcTBa
No TEeXHUYECKOMY perynvpoBaHunio n meTponorum B ceTn NHTepHeT (www.gost.ru)
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HAUWOHANBHbB N CTAHALAPT POCCUMNCKOWN OSEOLEPALNMU

[o6aBkn nuiesble

METOAbl MUAEHTU®UKALUU N ONPELENEHNA MACCOBOW AONN KANBLUNNCOLEPXALWENO
WHITPEOWEHTA B TAKTATCOAEPXAWWMX MNWEBbBLIX JOBABKAX

Food additives. Methods for identification and determination of mass fraction of calcium-containing ingredient
in the lactate-containing food additives

fata eBefeHns — 2013—07—01

1 O6nacTb NpMMeEHEHMNS

HacToswwmii ctaHgapT pacnpocTpaHseTcs Ha KOMM/IeKCHble nuweBble 406aBKM HA OCHOBE MOJIOYHOWA
kncnotbl (E270) 1 coeanHeHnii kKanbLms (fanee — nakratcogopxalive nuuiesble 4o6aBkn) 1 ycTaHaBIMBaeT
MeToAbl UAEHTUMKaLMM NakTaT- U KanbLUii-MOHOB U ONpefeneHns MaccoBoi AoNW KabLWii-MOHOB B Ana-
nasoHe nsmepeHwuii ot 1.0 % go 3,0 %.

TpeboBaHUs K MOKa3aTeto MaccoBOW A0/ KaslbLsi, ONPeAeNnseMoi No HacTosLeMy cCTaHaapTy, ycTa-
HaB/IMBAKOTCA B HOPMATUBHbIX JOKYMEHTax Ha KOHKPETHbIe NakTarcofepxaline nvuieBblie A06aBKu.

2 HopmaTuBHbIE CCbIJNIKK

B HacToALleM cTaHAapTe UCMONb30BaHbl HOPMATUBHbBIE CCbISIKU Ha criegylolme ctaHaapTbl:

FOCT 12.0.004 Cuctema cTaHgapToB 6e3onacHocTn Tpyga. OpraHusaumsi obyvyeHuss 6e3onacHocTu
TpyAa. ObLme nonoxeHus

FOCT 12.1.004 Cuctema cTaHAapToB 6e3onacHocTu Tpyga. MoxapHas 6e3onacHocTb. Obune Tpebo-
BaHWsA

FOCT 12.1.005 Cuctema cTtaHfapToB 6e3onacHocTu Tpyaa. ObLme caHuTapHo-rurneHn4yeckme Tpebo-
BaHWS K BO34yxy paboueil 30HbI

FOCT 12.1.007 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. BpegHble BewecTtBa. Knaccudukaums un
o6wme TpeboBaHMA 6e30NacHOCTU

FOCT 12.1.019 Cwuctema cTaHfapToB 6e3omacHoOCTU Tpyaa. dnekTpobesonacHocTb. O6wme TpeboBa-
HMS M HOMEeHKNaTypa BUAO0B 3alinTbl

FOCT 12.2.007.0 Cuctema ctaHfapToB 6e3onacHocTu Tpyga. M3penusa anektpotexHuyeckme. O6ume
TpeboBaHnsa 6e30nacHoCTH

FOCT 12.4.009 Cuctema cTaHfapToB 6e30nmacHOCTU Tpyda. lMNoxapHas TexHuka ANs 3aluntbl 06bek-
TOB. OCHOBHblE BUbl. PasmelyeHne n o6enyxmsaHmne

FOCT 12.4.021 Cwnctema cTaHOapToB 6e3omnacHoCTU Tpyaa. CUCTEMbl BEHTUALWOHHbIE. ObLme Tpe-
60BaHnA

FOCT 12.4.103 CucTtema cTaHfapToB 6e3onacHocTu Tpyga. Ofexaa cneumanbHasa 3aluTHas, cpeg-
CTBa UHAMBUAYaNbHON 3aWuTbl HOT U pyK. Knaccudukaums

FOCT 1770 (MCO 1042—83. ICO 4788—80) lMocypa mepHas nabopatopHas cTeknsHHas. LUunanHa-
pbl. MEH3YPKKM, KONObI, NPobupkn. O6LINe TEXHUYECKUE YCNOBUSA

FOCT 3118 PeakTtuBbl. Kucnota consiHas. TexHuyeckune ycnosus

FOCT 3760 PeakTtuBbl. AMMUMaK BOAHbIN. TexHuueckme ycnosus

FOCT 3773 PeakTuBbl. AMMOHWIA X/T0PUCTbIA. TEXHUYECKME YCNOBUSA

FOCT 4204 PeakTuBbl. Kucnorta cepHas. TexHuyeckme ycnoBus

M3paHue oduymansHoe
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FOCT 4233 PeakTvBbl. HaTpuii XOpUCTbIA. TeXHUYeckne ycroBus

FOCT 4517—871» PeakTnBbl. MeToAbl MPUrOTOB/IEHUA BCMOMOraTe/lbHbIX peakTUBOB W PacTBOPOB,
NpYMeHseMbIX Npu aHannse

FOCT 5712 PeakTviBbl. AMMOHWIA LLLaBeNEBOKNCbIA 1-BOAHbBIV. TexHnyeckne ycnosus

FOCT 6709 Boga auctunnavposaHHas. TexHMYeckue ycrosus

FOCT 9147 TMocyga v obopypoBaHne nabopaTopHble hapdopoBbie. TeXHUYECKUe yCrnoBnus

FOCT 10652 PeaktuBbl. Conb guHaTpueBas atuneHgmammd — N. N. N', N'-TeTpaykcycHOW KMCNOTbI
2-sofHas (TpunoH bB). TexHuyeckune ycnosus

FOCT 14919 32neKTponuTbl, 3NEKTPONIUTKA 1 XapoUHble 3nekTpolkadbl 6bIToBble. O6LME TEXHU-
yeckue ycriosuns

FOCT 18389 TlpoBo/siOKa U3 NiaTuHbLI U CN1aBOB Ha ee OCHOBE. TexHuyeckue ycnosusa

FOCT 20490 PeaktuBbl. Kanuii mapraHuoBOK/CbIA. TeXHUYECKUe ycrnoBus

FOCT 25336 lNocyga n obopygoBaHue nabopaTtopHble CTEKNSAHHbIE. TuMbl, OCHOBHbIE NapameTpbl U
pasmepbl

FOCT 25794.1 PeakTvBbl. MeTOAbl MPUIOTOBNEHNUS TUTPOBAHHbLIX PACTBOPOB A1 KMC/IOTHO-OCHOBHOTO
TUTPOBaHMWA

FOCT 28498 TepmoMeTpbl XWAKOCTHble CTEKIsAHHble. Obwme TexHuyeckue TpeboBaHWsA. MeTofbl
ncnbiTaHui

FOCT 29169 (MCO 648—77) Mocyna nabopaTtopHasi cTeknsiHHas. MuneTkn ¢ ogHOM OTMETKOA

FOCT 29227 (MCO 835-1—81) lMocyaa nabopaTopHass CTekNAHHas. [uneTkM rpagyvpoBaHHble.
YacTtb 1. O6uwme TpeboBaHus

FOCT 29251 (UCO 385-1—84) MNocyna nabopatopHas cTeknsiHHasa. biopeTtku. Yactb 1.06wue Tpe-
6oBaHuA

FOCT P 53228 Becbl HeaBTOMaTU4eCKOro AeicTeus. Yacte 1. MeTponoruyeckme u TexHuyeckne Tpe-
60BaHus. McnbiTaHus

MpumeyaHune — MNpu NOMbL30BAHNN HACTOALLMM CTAHAAPTOM LieNecoo6pasHo NPoBepUThL AeliCTBIUE CCbIIOYHbIX
CTaHAapToB 8 MH(POPMALMOHHOI cucTEMe 06LLErO NOMb30BAaHUS — Ha ohuLManbHOM caliTe defepasibHOro areHTcTea no
TEXHUYECKOMY PErynnMpoBaHunio 1 MeTposiorun B ceTn IHTepHeT unu no exerogHomMy MHgopMaLMoHHOMY ykasaTtenio «Ha-
LMOHasbHbIE CTaHAAPTbI», KOTOPbIV ONYGIUKOBAH NO COCTOSIHUIO HA 1 AHBapsi TEKYLLEro roAa, ¥ no BbiNycKam eXemMecsiy-
HOTo MH(POPMALMOHHOTO yKa3aTens «HaunoHanbHble CTaHAapTbl» 3a Tekylwuii rod. Ecnv 3aMeHeH cCbioYHbIi cTaHaapT,
Ha KOTOpbIii faHa HefaTMPOBaHHAs CCblIKa, TO PEKOMEHAYETCS UCMO/b30BaTh LeCTBYIOLLYI0 BEPCUIO 3TOMO cTaHAapTa
C YY4ETOM BCeX BHECEHHbIX B [JaHHYl0 BEPCUI0 N3MEHEeHN. ECNu 3aMeHeH CCbINIOYHBIN CTaHAapT, Ha KOTopbIii AaHa AaTu-
poBaHHas ccblfika, TO PEKOMEHAYETCSA UCMNO/Ib30BaTh BEPCUID 3TOTO CTaHAapTa C YKasaHHbIM BbIlLE FO40M YTBEPXAEHUS
(npuHATUA). ECnn nocne yTBepXAEHNS HACTOSLEero cTaHgapTa B CCbI/IOYHbIA CTaHAapT, Ha KOTOPbIA faHa faTupoBaHHas
CCbINIKA, BHECEHO U3MEHEHME, 3aTparuBaloLLee NooXeHNe, Ha KOTOPOE AaHa CChINKa, TO 3TO NOMOXEHNE PEeKOMEHAYeTCs
NpUMeHATb 6e3 yyeTa ;aHHOTo U3MeHeHUs. ECnu CCbiNOYHbIA CTaHAapT OTMEHEH 6e3 3aMeHbl, TO NOM0XEHNE, B KOTOPOM
[laHa CCblnka Ha Hero, PEKOMEHAYeTCS MPUMEHSITb B YaCTKW, He 3aTparnuBarLL el 3Ty CChlky.

3 OT60p npob

3.1 [ins cocTtaBneHns CymMMapHOi npobbl U3 KaxkAoi eAvHMLblI BbIGOPKM NOTPeObUTENbCKOW Tapbl nocne
TWaTe/IbHOro NepeMelLnMBaHnsa 0T6MpaloT MIHOBEHHbIE NPO6bI PaBHbIMW NOPLMAMU U3 BEPXHETO, HUKHETO U
CpefiHero c/oes.

3.2 ins ot6opa npob ncnonb3yloT NPo600T60PHMKN, N3rOTOB/IEHHbIE U3 MaTepuana, He pearnpyoLiero
C JaHHbIM NPOAYKTOM. TOYeYHble NPOObI MOMELLAT B YUNCTYIO CTEK/IAHHYI0 eMKOCTb U TWaTesibHO nepeme-
LUMBALIOT.

3.3 O6beM NoyYEHHOW 06bEeANHEHHOW NMPO6bI AO/KEH ObITb HE MeHee 0.5 Am3.

3.4 O6beAnHeHHy0 Npoby AeNAT Ha ABe YacTu ¥ NOMELLLAIOT B YNCTbIE CyXune, NIOTHO 3aKpbiBatoLmecs
CTEK/ITHHblE EMKOCTMW.

3.5 Mpoby B 04HOI €MKOCTY OneyaTbiBatoT, NJIOMOVPYIOT M OCTaBASIOT A1 NOBTOPHOIO aHanv3a B Cny-
Yyae BO3HVMKHOBEHMWS pa3HOrnacuii B OLleHke Be/IMUYMHbI MacCOBOM [ONN NOHA KanbLusa B NULEeBOl fobaske.

3.6 TpobGy BO BTOPOI EMKOCTU NepeaatoT Ha aHasIu3.

3.7 EmKOCTV € Nnpo6oii cCHabXaloT aTUKeTKaMm, Ha KOTOPbIX AO/MKHO ObITb yKazaHo.

- HaMMeHoBaHMe NpoayKTa,;

- HaVMeHoBaHve NpeanpuUaATUA-N3roTOBUTENS;

1) felictByeT TOCT 4517—2016.
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- TOBapHbIli 3HAK M3rotoBuTens (Npu Hasmuum), ero agpec:
- HoMep napTuu;

- Macca HeTTo napTuu;

- KO/INYECTBO MEeCT B napTuu;

- faTa BblpaboTku;

- faTa n mecTo oT6opa npoo;

- hamuanm nuy,. oTémpasLUnX Npoody.

4 Tpeb6oBaHusa 6e30MacHOCTM

4.1 Mpw BbINOSIHEHWUN aHaNN30B He06Xo0AMMO cobnoaaTb TpeboBaHUsA TEXHUKU Be3onacHoCTM npu pa-
60Te ¢ xumuyeckumu peaktmsamu no FOCT 12.1.007 n TOCT 12.4.103.

4.2 MowmelyeHve, rae NpoBoAAT paboTbl C peakTuBaMu, AO/HKHO OblTb OCHALLEHO MPUTOYHO-BbITSXHOW
BeHTUnAumeit no FOCT 12.4.021.

4.3 3nekTpobesonacHocTb Npu paboTe conekTpoyctaHoBkamu — nolOCT 12.1.019ulOCT 12.2.007.0.

4.4 OpraHusauus obyuyeHns paboTtaroLimx 6esonacHocTy Tpyga — no FOCT 12.0.004.

4.5 TMomeleHne nabopaTopun AOHKHO COOTBETCTBOBATbL TPe6GOBaHWAM MoxapHoi 6e3onacHocTu Mo
FOCT 12.1.004 n nmeTb cpefcTsa noxapoTtyweHusa no NOCT 12.4.009.

4.6 CopgepxaHue BpefHbIX BELLECTB B BO34yxe paboyeil 30Hbl He A0/HKHO MpeBbIaTb HOPM, YCTaHOB-
nexHbix FOCT 12.1.005.

5 YcnoBua npoBeAeHnsa aHanusa

Mpu NOATOTOBKE 1 NPOBEAEHUN aHaNM3a 40/MKHbI GbiTb COBMI0AEHDI CreaytoLLe YCIoBUs:

TeMnepaTypa OKPYXAIOLLETO BOIBY X@ .cuureerrreerireeerreenieeensneesnneessreesssneeenneennees ot 20 °C go 25 °C;
OTHOCUTENBHAA BITAMKHO CTD .. ieiiiiiiiiiiiinaseeeeeeeeietins e e s e e eeeeetbesnaasaeaeeeeeeernnnnnanaaas 0T 40 % po 90 %;
HaNPAXKEHME B /TEKTPOCETM . ..eveieiiuiiiieeeieiitiie e e ettt e e s e e e e e st £eeesasnnreeeaanneeeeens 220 B;

YACTOTA TOKA B QJTEKTPOCE T ..ueieiiiieiieeeiteeiee e et e e e e snee e e s sene e e s s e e s nneeee s oT 49 no 51 Iu.

Bce onepauuu ¢ peaktvBamu NPoOBOAAT B BbITSXXHOM LUKady.

6 MeToabl ngeHTudrnkaymm kanbumnii-noHa (Ca2+)

6.1 MeTog o6pa3oBaHus TPYyAHOPACTBOPMMOTO Ka/lbLMEBOro cCoeANHeHUs

MeToA OCHOBaH Ha B3aMMOAENCTBMN MOHa KanbLus 1 okcanaT-moHa B cnabokucnoli cpege ¢ obpasosa-
HMEM TPyAHOPacTBOPUMOro ocajka okcasiaTa KasbLuus.

6.1.1 CpepcTBa usmepeHuid, nocysa, peakTuBsbl

Becbl HeaBTOMaTU4eckoro gelicteua no FOCT P 53228. obecneunBarolyme TOYHOCTb B3BELUMBAHNSA C
npegenamu abCcoNOTHON AonyckaeMoi norpelHocTn + 0,01 r.

Unnnugp 1—10—1,1—100—1 no NOCT 1770.

Munetkn 1—2—1,1—2—5 no FOCT 29169.

CrakaHbl B(H>-1—50 no NOCT 25336.

AMMOHWIA LW aBeneBoKUCbIA 1-BogHbI no TOCT 5712, x. u.

Kucnota consHasa no FOCT 3118, x. u.

Boga guctunnuposaHHasa no NOCT 6709.

6.1.2 Moparotoska K aHanusy

6.1.2.1 PacTBop LWaBeneBOKAC/IOTO aMMOHUSA MaccoBoli goneii 4 % rotoBat no MOCT 4517—87
(nyHkT 2.15).

Cpok xpaHeHus — 6 Mec npu Temneparype (20 + 2) °C.

6.1.2.2 PacTBop CONSAHOIM KMCOTbI MaccoBoii foneit 10 % rotosAT no FTOCT 4517—87 (nyHkKT 2.89).

Cpok xpaHeHus — 6 mec npu Temnepartype (20 + 2) °C.

6.1.3 TllpoBepeHne aHanusa

0.5—0,7 r npo6bl NOMeLLaT B cTakaH BMecTuMocTbio 50 cM3, fobasnsaoT 0.5 cm3 pacTBopa CONsAHON
Kncnotel no 6.1.2.2. 5 cm3pacTBopa LaBenieBokMCc/10ro aMMoHns no 6.1.2.1 n nepemewrsatot. O6pasoBaHue
MeNKoKpUCTanIMyeckoro ocagka 6enoro uBeTa, NPakTUYeCckn HepacTBOPMMOrO B BOAE, CBUAETENbCTBYET O
Hanuuum B Npobe Kanbuuii-noHa.
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6.2 MerTopg oKkpalmMBaHusa naameHu

MeTog OCHOBaH Ha CMOCOGHOCTY NeTYUYNX COeAUHEHNI KaslbLMsA oKpalnsaTb 6ecLBeTHoOe nnams B KUp-
MWYHO-KPACHBINA LBET.

6.2.1 BcnomoraTesnibHble YCTPOWCTBA, peakTuBbI

[openka rasosas.

Mposonoka 13 nnatuHel no FOCT 18389.

Kucnota conaHasa no FOCT 3118. x. u.

6.2.2 TpoBepeHne aHannsa

MeTno 13 NI1aTMHOBOW NPOBOJIOKM, BNAsHHYIO B CTEKISHHYIO NaJsIOYKy, HArpeBatoT B NiaMeHn ropeski
1 6bICTPO BHOCAT B Npoby naktaTcogepxallein nuweBoi 4ob6aBkn. AHa/IM3Mpyemoe BeLLecTBo, Nnpuannwee K
packasieHHOV NPoBOJIOKe, CNEKAOT B NJIAMEHU FrOPeskX, 3aTeM Ha MIHOBEHWE OKYHAT B KOHLLEHTPYPOBAaHHYIO
consaHyto Kucnoty. Obpasytowmecs npu 3ToM JieTydne XN0puUcTble COeAUHEHNS KanbLusa okpalumnsaloT 6ecl-
BETHOE N/1amMs B XapakTepHbIli KNPNUYHO-KPACHbIW LBET.

7 NMepmaHraHaTOMeTpPUYECKUi A MeToJ KauyeCTBEHHOIo OnpeaesieHus
naktart-noHa (C3H503)

MeTo/, OCHOBaH Ha OKWC/IeHWW NakTaT-uoHa MapraHL0BOKUC/IbIM Ka/leM B KUC/ION cpefe ¢ o6pa3oBa-
HVEeM YKCYCHOro asibfernga, obHapyxnsaemoro no pe3komy xapakTepHomy 3anaxy. Peakuus npoxoauTt B cep-
HOKWUC/OW cpefe npy HarpeBaHUM 1 COMpoBOXAaeTcsl BoccTaHoBneHnem Mn04 o Mn2* (o6ecuseumBaHune
peakLMOHHO cpeabl).

7.1 CpepcTBa U3MepeHuii, BcnomoraTesibHble YyCTPOCTBA, Nocyaa, poakTuBbI

Becbl HeaBTOMaTuyeckoro geicteua no FOCT P 53228. o6ecneunBatle TOYHOCTb B3BELUMBAHUA C
npefenamu abconoTHON fonyckaemol norpewHoctn + 0.01 r.

TepMoMeTp XMUAKOCTHBIN CTEKNAHHbIA Anana3oHoM n3mepeHus Temnepartypbl oT 0 °C go 100 °C. ueHoli
nenenuns wkansl 1°C no FOCT 28498.

Anektponautka no NOCT 14919.

CrakaH B(H)-1—50. B(H>-1— 100 no NOCT 25336.

LUnnmngp 1(3)—100—1 no NOCT 1770.

Kon6bl 2—100—2. 2-1000—2 no MOCT 1770.

MuneTtka 1—2—1—5 no FOCT 29227.

CTaHpapT-TUTP CepHOIi KMCNOTbl MOJIAPHO KOHUeHTpauuu ¢ (1/2 H2S04) = 0,1 monb/gm3.

Kanuin mapraHuoBokucbiini no FTOCT 20490. x. u.

Kucnota cepHas no FOCT 4204. x. u.

Bopa guctunnunposaHHas no FOCT 6709.

7.2 TloArotoBKa K aHanusy

7.2.1 PacTBOp MapraHLOBOKWAC/IOTO Kasnsi ¢ MaccoBoli goneit 1 % roToBAT B CTakaHe pacTBOpPEHUEM
1 r mapraHLoBOKMCOro kKanua B 99 cM3 ANCTUNNNPOBAHHON BOAbl. XpaHAT B eMKOCTM U3 TEMHOrO CTekna.
Mcnonb3yloT cBeXeNnpuroToB/IEHHbIV pacTBop.

7.2.2 MNpwurotoBneHne pactBopa CepHON KNCAO0Tbl MOMSPHON KOHUeHTpaumm ¢ (1/2 H2S04) = 2 monb/gm3:

Cnoco6 1— no FOCT 25794.1.

Cnoco6 2 — u3 cTaHAapT-TUTpa MONSIpHON KoHueHTpauun ¢ (1/2 H2S04) = 0,1 monb/am3. Cogepxmmoe
[ABYX amnyn cTaHAapT-TUTpa CepHOW KUCMO0Tbl NepeBoAAaT B MEPHYI0 k0n16y BMecTUMocTbio 100 cm3u fobas-
NS0T AUCTUNNINPOBaHHYI0 BOAY 40 METKM.

7.3 TllpoBepeHne aHanusa

9—10 r npo6bl NoMeLLaT B cTakaH BMecTMMOocTbio 50 cm3, fo6aBnsoT 5 cM3 pacTBopa CepHol Kuc-
NOTbl. NOArOTOB/IEHHON MO 7.2.2, 1 2 cM3 pacTBOpa MapraHLoBOKNC/IOrO Kaiusa no 7.2.1. nepemeluvsaroT v
HarpeBatoT g0 TemnepaTypsl (55 £ 5) °C.

PeakunoHHan cmeck o6ecLBeyrBaeTcs. 3anax BblAensoLLerocs YyKCycHOro anbernja cBuaeTebCcTey-
eT 0 Ha/IMumn B Npobe NakTar-noHa.

4
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8 TpunoHOMeTpUYECKUin MeTon onpenesieHnss MacCoBO J0/M UOHA KanbLns

MeTof ocHoBaM Ha cnoco6HocTu TpunoHa B (auHatpueBas conb atuneHavamumH — N, N, N, N-
TETpayKCyCHOI KUCNOTbl) 06pa3oBbIBaTh B LWEN0YHON cpese 6ecLBeTHOE NPOYHOE KOMMIEKCHOE COeUMHEHNEe
C MoHamu Kanbuwusa. Peakums ocylecTBAseTCs B NPUCYTCTBUM MHAMKATOPA, M3MEHSIIOLWEro LBET aHanm3npye-
MOro pacTBopa npu NosiHOM cBsi3biBaHUM Ca2* B koMNiekc. [Jono/HUTeIbHOE BHECEHWE COEAUHEHUS MarHus
obecrneymBaeT 6051ee YeTKUiA Nepexos OKpacky OT KpacHOW K CUHENA.

8.1 CpeacTBa U3MepeHuii, nocyAa, BCnoMoratesibHble YCTPoiicTBa, peakTuBbI

Becbl cO 3HauyeHueM cpefHero kBagpaTuyeckoro oTknoHeHus (CKO). He npesblwawwmm 0.3 ™M, ©
NOrPeLIHOCTbI0 OT HeIMHENHOCTN He 6oniee ¢ 0.6 wr.

LUnnnuap 1—100—1 no FOCT 1770.

Munetkn 2—2—5, 2—2—20 no NOCT 29169.

Munetka 1—2—2—5 no FOCT 29227.

CrakaHbl B-1—50. B-1— 100 no NOCT 25336.

Kon6bl 2—100—2. 2—1000-2 no NOCT 1770.

Konba KnH-1—250—34 no F'OCT 25336.

BropeTtka +—1(3)2—25—0,1 no FOCT 29251.

Crtynka N9 2(3) n nectuk Ne 1 no FOCT 9147.

Conb anHatpueBas atuneHgnammH — N. N. N', N'-TeTpaykcycHol Kucnotbl 2-BogHas (TPWIOH B) no
FOCT 10652, x. u.

CTaHpapT-TUTp 2-BOAHOW AvHaTpueBoi conu atuneHgmamud — N. N. N1 MTeTpayKCyCHOI KUCMOTbI
(TpWnoH B) MONSIpHOW KoHUeHTpauum ¢ (1/2 C,0H,408N2Na2 «2H20) = 0,1 monb/gm3.

CTaHAapT-TUTP MarHus CEepPHOKMNC/IOr0 MONSIPHO KoHUeHTpaunuu ¢ (1/2 MgS04 « 7H20) = 0.1 monb/am3.

AMMOHMIA xnopucTslii no NOCT 3773. X. u.

AMMMak BoaHblli no FOCT 3760. X. u.

OpMOXpPOM YepHbIA T (XpOMOreH YepHbIii, cneymanbHblii ET-00). nHAMKaTop.

HaTtpuii xnopucTbiii no FTOCT 4233. x. u.

Bopa auctunnuposaHHas no FOCT 6709.

8.2 MNopgroTtoBKa K aHanusy

8.2.1 PacTtBOp ammuaka ¢ MaccoBoii goneii 20 % (it20 = 0,923 r/cM3) roToBAT B KO/1IGE BMECTUMOCTbIO
1000 cm3 pasbasneHvem 814.3 cm3pacTBopa aMmmuaka ¢ MaccoBoii gonei 25 % (p20 = 0.907 r/cm3) ancTun-
nvpoBaHHoli Bogol fo 1000 cm3.

Cpok xpaHeHusi pactsopa npu temnepaTtype (20 + 2) °C B N/1I0THO 3aKPbITO NO/IMMEPHO EMKOCTUN — He
6onee 6 mec.

8.2.2 PacTBOp CEPHOKMCIOINO MarHusi MOJISIPHOM KoHueHTpauuu ¢ (1/2 MgS04 7H20) = 0.01 monb/am3
roTOBAT U3 CTaHAApPT-TUTPa MONSPHOW KOHLUEeHTpauun ¢ (1/2 MgS04 « 7H20) = 0.1 monb/am3 pa3baBneHnem
ANCTUAMpoBaHHoOl Bodon B 10 pas.

Cpok xpaHeHusi pacTBopa npu Temnepartype (20 £ 2) °C — He 6onee 1 mec.

8.2.3 MNpuroToBneHne ammuadHoro 6ycepHoro pacrtesopa

XnopucTblii aMMOHMIA maccoii 20 r noMeLLaroT B CTakaH BMecTumocTbio 250 cm3, pacteopstoT B 100 cm3
AVNCTUNNMPOBaAHHON BoAbl U cMelumBatoT co 100 cm3 pactBopa ammuaka no 8.2.1. CMecb KOMYECTBEHHO
NepeHoCAT B MEPHYI0 k0n6y BMecTumocTbio 1000 cm3, 06beM A0BOASAT BOAOW 4,0 METKM U NepemMeLLnBatoT.

Cpok xpaHeHusi cmecu npu Temnepatype (20 + 2) °C B NI0THO 3aKpbITON NOSIVMEPHON EMKOCTU — He
6onee 6 mec.

8.2.4 VIHAVKATOPHY CMeCb FOTOBAT, CMeLUMBaA UHAMKATOP 3PMOXPOM YepHbIli T 1 XOPUCTbIA HaTpuii
B COOTHOLWeEeHNM 1:100. CMecb pacTupatoT B CTYNKe A0 NMOPOLLIKOOO6PA3HOro COCTOAHMS.

Cpok xpaHeHus cmecu npu Temnepartype (20+2) °C B repMeTUYECKN 3aKPbITON TEMHOI CTEK/ISIHHON
eMKOCTU — He 6onee 6 mec.

8.2.5 MMpuroToBneHne pacTBopa TPUIOHA B MONAPHON KOHLeHTpauuu ¢ (1/2 C10H,408N2Na2 «2H20) =
=0.01 monb/gm3

TpunoH b maccoi 1.861 r momewjaloT B cTakaH BMecTumocTbio 100 cm3, pactBopsitoT B 50—70 cm3
AVNCTUNNMPOBAHHON BOAbI, PACTBOP KO/IMYECTBEHHO NMEPEHOCAT B MEPHYI0 KOGy BMecTumocTbio 1000 cm3,
06beM J0BOAAT BOAON A0 METKM W NEpeEMELLNBALOT.

KoadhduumeHT nonpasku [K} mMOnspHOW KOHLEHTpauun pacTtBopa TpunoHa b yctaHaBnvsaiwT cnegy-
IOLWMM 06pas3oM: B KOHUYECKY k0/16y BMecTUmMocTbio 250 cMm3 nomMeltaoT 20 cm3 pactBopa CEPHOKUC/IONO

5
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MarHusi no 8.2.2, AUCTUANMPOBaHHON Boakl oT 80 Ao 100 cm3, 10 cM3 amMumayHoro 6ydpepHoro pactesopa no
8.2.3. nHaukaTopHoi cmecu no 8.2.4 20 mr — 30 Mr 1 TUTPYIOT PacTBOPOM TpusioHa b A0 u3MeHeHMs okpacku
pacTBopa OT KpacHOW [0 yCTONUYMBON CUHe. 3HayeHne K HaxoAaT OTHOLWeHneM 06beMOB pacTBopa Tpuo-
Ha B. n3pacxofoBaHHOro Ha TUTpoOBaHWe, 1 BBEAEHHOrO pacTBopa CEPHOKMUCIOIO MarHus.

CpoK XpaHeHusi NpUroToB/IEHHOrO pacTBopa TpunoHa b — He 6onee ofHOro roga.

KoahdpmupmeHT nonpasky (K) MONSPHOI KOHLEHTpaummn pacTeopa NpoBepstoT OANH pas3 B LIeCTb MeCALEB.

[LonyckaeTca ucnonb3oBaHWe CcTaHAApT-TUTpPa pacTBopa Tpu/ioHa B MONSipHO  KOHLEeHTpauum
¢ (1/2 C10H,408N2Na2 ®2H20) = 0.1 monb/gm3. 4N nosyyeHnss pacTBopa TpuaoHa b MOnspHOI KoHUEeHTpa-
uum ¢ (1/2 C10H140aN2Na2 « 2HrO) = 0,01 Monb/aAM3 UCXOAHbI pacTBOp pa3baBAsaloT AUCTUNNPOBAHHOM
Bogol B 10 pas.

8.3 lpoBepeHne aHanunsa

AHanuaupyemyto npoby nakrarcogepxalleli nvieBoi go6askm maccoit oT 2.0 go 2,5 r ¢ 3anucblo pe-
3y/bTarta B3BeLUMBAHUA 40 TpPeTbero AeCcATMYHOro 3Haka MnomeLLaroT B cTakaH BMecTMMocTbio 50 cm3, fo-
6aBNAT AMCTUNNNPOBaHHY0 Bogy oT 20 fo 30 cm3, pacTBOpP KO/IMYECTBEHHO MEPEHOCAT B MEPHYIO KOnby
BMecTMMOCTbio 100 cm3, 06beM AOBOAAT BOAON [0 METKA U NEepeMeLInBaloT.

B KoHuueckyl Konby BmMecTMMOCTbi0 250 cM3 BHOCAT 5 cm3 pa3baB/ieHHOr0 pacTBopa saktaTcogep-
Xaueii nuweBoi gobaskn. 5 cm3 pacTBOpa CEPHOKUC/IOTO MarHua no 8.2.2, 5 cm3 ammuayvHoro 6ydgepHoro
pacteopa no 8.2.3, o1 70 4o 80 cmM3ANCTUIIMPOBAHHOW BOAbI, NMHAMKATOPHYK CMEeChb 3pnoxpoma yepHoro T
no 8.2.4 maccoit o1 20 o 30 Mr 1 NPY NOCTOSIHHOM NepeMeLLnBaHU TUTPYIOT pacTBOpOM TpuioHa b no 8.2.5
[0 U3MEHEHNSI OKPaCKW pacTBOpa OT KpacHOl A0 YCTONYMBON CUHENA.

MapannensHo NpoBOAAT TUTPOBaHWe 5 cM3 pacTBopa CEPHOKMCIOr0 MarHus no 8.2.2 pacTBOpoM Tpu-
noHa b no 8.2.5 B npucytcTBMK 5 cM3 ammMuayHoro 6ychepHoro pactsopa no 8.2.3 n MHANKaTOPHON cMech no
8.2.4 maccolii oT 20 o 30 Mr 1O M3MEHEHWS OKPACK/ pacTBopa OT KpacHOW 0 YCTONYMBOL CUHENA.

8.4 O6bpaboTka pe3ynbTaToB
8.4.1 MaccoBylo A0S0 MOHA Kanbumsa X, %, BbIYMCNAOT No dhopMyne

y _ (»-")0,0002004KYyr 1M
mVj

roe V— obbem pactBopa TpuioHa b. uspacxofoBaHHbIi Ha TUTpOBaHue Npobbl pa3baBneHHOro pac-
TBOpa NakraTcofepxalleii nuwesol fo6aBku, cM3:
V, — ob6bem pacTBopa TpunoHa b, uspacxofoBaHHbIVi Ha TUTPOBaHWE BBEAEHHOrO pacTBopa CepHo-
KMNCOro marHusi, cm3;
0,0002004 — macca noHa kanbuus (Ca2*), cootseTcTBylolas 1cm3pacTBopa TpuUaoHa b MOISAPHORA KOHLEH-
Tpauwuu ¢ (1/2 C10H1408N2Na2 «2H20) = 0,01 monb/am3, T,
K — KoadhuumeHT nonpaskv MONSPHON KOHLEHTpauun pacteopa TpuaoHa b no 8.2.5.
V2 — BMECTMMOCTb MEepHOW KoNbbl, NCNOMb3yeMblid MpU pas3basrieHun Npobbl, M3,
100 — ko3achpmumeHT nepecyeTa pesysbTaTa B NPOLEHTLI:
V3 — 06beM pa3baB/ieHHOr0 pacTBopa, B3siThblli HA TUTPOBaHUE, CM3;
T — Mmacca aHanusmpyemoii npobsl no 8.3, T.
BbluncneHns npoBogAT 40 BTOPOro AeCATUYHOrO 3Haka.
8.4.2 3a okoHYaTesNbHbIV pe3ynbTar onpeAesieHns NPUHUMalOT cpefHeapudmMeTMyeckoe 3HaueHme pe-
3yNbTaTOB ABYX NapasiiesibHbIX ONpeaeneHnini MaccoBOi 0N NOHA KanbLmMs Xco , %. OKpYrNeHHoe 40 nepBo-
ro flecATUYHOro 3Haka, ecnu BbINOMHAETCA ycnoBve npuemsaemocty npu P =95 %

J-L-**II00£/\ )
Top.
roe Xy X2 — 3HauyeHus MaccoBOl A0/IM MOHA Ka/lbLMA B nakTaTcofepxallei nuwie Boi gobaske, NonyveH-
Hoe B pesy/ibTaTte [ByX napasisiesibHbiX onpegenexuii, %;
X,p — cpegHeapudmeTuyeckoe 3HaveHve pesynbTaToB ABYX napasifiefbHbiX onpeaeseHnii MaccoBoi
[0NN MoHa KanbLus, %,
100 — KoadphmumeHT nepecyeTa pesynbTaTa B MPOLEHTDI;
I — 3HayeHue NOBTOPSEMOCTU (CXOAMMOCTHU). % OTH., NpMBefeHHoe B Tabnuue 1.
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Ta6nunuya 1

AvanasoH nsmepenus Mpepen noBTOpsAEeMOCTU IpaHuLbl OTHOCUTENBHON
N Mpepen Bocnpou3BoAMMOCTH
MaccoBoit gonu (cxoamumocTn) r, % OTH. norpewHocTn t 8. % npu
o R. % oTM. npu P = 95 %
KanbLUMin-uoHOB. % npun P a 95% P-95%
1.0—3.0 6.0 8.0 6.0

KoHTponb noBTOpsieMOCTU (CXOAUMMOCTM) NMPOBOASAT NPV CPaBHEHWW Pe3y/ibTaToB ABYX NapassesibHbiX
onpegeneHnii MaccoBO A40/IM MOHOB Ka/bLMsA B OGHONM 1 TOW Xe npobe nakraTcogepxatyei nvwesoii gobas-
KW. BbINO/IHEHHbIX OAHUM W TEM Xe WCNOMHUTENIEM Ha OAHOM U TOM Xe 060pyA0BaHWN.

8.4.3 PesynbTar onpepgenieHns npeacrtaBnsaioT B Buge

Xcp.x6Xp npy P = 95 %. 3)

roeXQ. — cpegHeapudMeTMyeckoe 3HadeHne pesynbTaToB ABYX NapaslienibHblX onpeAenieHnii MaccoBoi
[ONN MOHA KasbLmWs, MPU3HaHHbIX NnpuemMaemMbiMu (8.4.2). %;

8 — rpaHuLbl OTHOCUTE/IbHOM NOrpeLlHOCTY n3MepeHuii (Nokasartesib Tod HocTu), % (Tabnuua 1).

UncnoBble 3HaYeHWs pesynbTaTa M3MEpPEHWI U TpaHuL, B KOTOPbIX Haxoautcs abcosoTHas morpelu-
HOCTb M3MEPEHUI, [O/MKHbI OKAHUYMBATLCA LMAPOL OAHOTO 1 TOr0 Xe pa3psfa, Npy 3TOM YNC/I0BOE 3HAaYeHne
a6CO/OTHOW NOrpeLlHOCTY AO/MKHO cofepxaTtb He 60/1ee ABYX 3HauaLLUX Lumdp.

8.4.4 PacxoxpgeHue mMexay pesynbrtatamy ABYX onpefefieHuii MaccoBOW 40NN MOHA KaslbLus, BbINOS-
HEHHbIX B YC/IOBMAX BOCNPOU3BOAMMOCTM Npu P = 95 %. He [O/IXKHO MpeBbiwaTh npejena BoCnpon3BoAnmMo-
cTM R

bAIOOSR. 2
Xp

roe X,. X2 — pesynbTathl onpeAenieHnii MaccoBOi 0NN MOHA Ka/ibLusi B flakTaTcogepxallieid nuweBoii ao-
6aBKe. BbINO/IHEHHbIX B ABYX pa3HbIX nadopartopusix. %
Xp — cpegHeapudmMeTMyeckoe 3HavyeHuMe pesysbTaTtoB ABYX ONpeAesieHwii MaccoBOW Aonv noHa
KasibLys, BbINOMIHEHHBIX B BYX pasHbix naboparopusax. %;
100 — ko3adhhULMEHT NepecyeTa pesynbTara B NPOLEHTHI;
R — 3HaueHve npegena BOCNpou3BOAUMOCTU. % OTH. (Tabnuua 1).
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