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FTOCYATAPCTBEHHBINU CTAHIAPT POCCUUCKOU PEITEPAIIUU

KASEWUHbI 1 KASEUMHATDI

Metoa onpeaeseHuss MACCOBBIX J0JIed HUTPATOB U HUTPUTOB

Caseins and caseinates.
Methods for determination of nitrate and nitrite contents

Hata eeenenus 2001—01—01

1 OO0OaacTp npumMeHeHUs

Hacrogimuit ctTagmapT pacpoCcTpaHAaeT S HA KA3€MHBI M Ka3€MHATHI ¥ YCTAHABIMBACT METO/L OIIPEHC-
JIEHVS MACCOBBIX JOJIE HUTPATOB 1 HUTPUTOB.

Meton onpeleIeHIS MacCOBBIX JOJIEM HUTPATOB M HUTPUTOB B KA3€MHAX M Ka3€¢MHATAX OCHOBAH Ha
SKCTPATUPOBAHNY HUTPATOB MU HUTPUTOB BOJOM, OUYMCTKE SKCTPAKTA, BOCCTAHOBIICHWM HUTPATOB IO HU-
TPUTOB B KAJIMUEBOM KOJIOHKE C ITOCICAYIOIMM (POTOMETPUIECKUM U3MEPEHUEM MHTCHCUBHOCTH OKPACKU
COCIMHEHMA, 00pa3yIOLIETOCA IIPY B3aMMOICMICTBUM HUTPUTOB C apOMAaTUYCCKUMHU aMWHAMIL.

Meton npeaHa3sHa4YeH IS SKCIIOPTHO-UMIIOPTHBIX OIIEPAaLIN.

2 HopmaTtuBHbIE CCBLIKH

B HacTogmieM ctaHmapTe MCIIOJIb30BAHBI CCBUIKM HAa CICAYIOLINE CTAHIAPTHI:
['OCT 1467—93 Kammuii. TexHndyeckue yCiIoBUA

['OCT 1770—74 Ilocyna mepHada jnabopatopHada crexiigaHHasg. HimmHApbel, MEH3YPKHM, KOJIOBI, IIPO-
onpxku. OO0IIMEe TEXHUYECCKUE YCIIOBUSL

[1'OCT 3118—77 Kuciora coinsgHad. TexHUYeCKe YCIOBYSL

['OCT 3640—94 IIuuk.TexHUYecKUe YCIOBUSA

['OCT 3760—79 Awmwmuaxk BOAHbBIN. TexHndeckue yCiIoOBUS

['OCT 4145—74 Kanuit cepHOKUCIBbIA. | eXHUUEeCKUE YCIIOBUS

['OCT 4165—78 Mens (1) cepHoxuciiass S-BogHast. TeXHMUYeCKME YCIOBUS

[1'OCT 4174—77 LuHK CepHOKMCIBIA 7-BOAHBIN. | eXHMUECKUE YCIIOBUS

['OCT 4197—74 Harpuit a30THOKUCIIBIN. | eXHUYECKHUE YCIIOBUA

[1'OCT 4204—77 Kuciiora cepHad. I exHM4eCcKUe yCIOBUA

['OCT 4207—75 Kanuit Kene3uCcTOCUHEPOIMUCTHIM 3-BOJAHBIN. | eXHUUECKME YCIIOBUS

[1'OCT 4217—77 Kanuit a30THOKMCIIBINA. 1 eXHUYEeCKME YCIIOBUSI

['OCT 4456—75 Kanmuit cepHoKUMCIbIN. TexHMUecKe yCiIoBUA

['OCT 6709—72 Bopna muctwninpoBaHHas. TexHueckye yCI0OBUS

['OCT 8325—93 (MUCO 3598—86) CrexitoBoyiokHO. HUTH KpyueHble KOMIUIEKCHBIEe. TeXHUUeCcKue
YCJIOBU

['OCT 10652—73 Conpaunnarpuenad stwiieHanaMuH-N, N, N, N'-TeTpaykKcycHOM KMCIOTHI 2-BO/I-
Hada (TpwioH b). TexHndeckme ycinoBUs

['OCT 12026—76 bymara ¢unsTpoBaibHas jJadopaTopHad. TexHnuecke yciIoBUA

['OCT 13073—77 llpoBosoka mMHKOBaA.  eXHUUECKUE YCIIOBUAL

['OCT 23932—90 Ilocyna 1 obopymoBaHue 1abOpaTOPHLBIEC CTEKIIMHHDBIEC. O0IME TEXHUIECKIE YCIIOBUAI

['OCT 24104—88* Becbl 1abopaTOpHbBIC ODIIETO HA3HAYCHUS U 00pa3noBbic. O0IINEe TEXHNYECCKUE

YCIIOBUS
['OCT 25336—82 Ilocyma n obopyroBaHue j1abopaTOpHbIe CTEKIISIHHBIE. TUIIBI, OCHOBHBIE ITapaMeT-
pPBI U Pa3sMeEpPhI

['OCT 26809—86 Mosoko 1 MOJIOYHBIE NPOLYKTHIL. [IpaBiia nmpueMKku, MeTOObLI OTOOpa IIpod U
[IOATOTOBKA IIPOO K aHAJIU3Y

* C 1 mronsa 2002 r. sBeaceH B aevictBue 'OCT 24104—2001. Ha teppuropun Poccuiickoit Meaepaiiny AeiCTBY-
eTr [OCT P 53228—2008.

N3nanue opuuEaibHOE
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TOCT 27987—88 AHamM3aTopel XUAKOCTH HorcHUHoMerpuucckue ICIL. OOmme TexHuueckue
VCJIOBUS

T'OCT 28498—90 TepMoMeTpbl XUIKOCTHBIC CTCKIIAHHBIC. OOIIHME TeXHUYCCKHUE TpeOoBaHUsA. Me-
TONbI UCTIHITAHUNA

T'OCT 29227—91 (MCO 835-1—81) Ilocyma maboparopHas crekiaisisHHasA. IInmeTku rpagympoBaH-
Hble. Yacts 1. O01mme TpedoBaHUs

T'OCT 29251—-91 (UCO 385-1—84) Ilocyna madoparopHad crexiigHHasg. bioperku. Yacte 1. O0mme
TPeOOBAHUS

HUCO 707—97* Moaoko 1 MOJOYHBIC MTPOAYKTEL. MeToasl oTOopa mpod

3 Onpenenenne

B HacTogiieM ctTaHnapTe IMPUMEHSIOT CIACAVIONIWN TCPMHUH C COOTBETCTBYIOIIUM OIPEACICHUEM:
MACCOBbBIC J0/IM HUTPATOB H HUTPHUTOB B KA3€HMHAX H Ka3eHHATax: OTHOIICHME MAaCChl MOHA HUTpPAaTAa

(NO; ) wim noHna nurpura (NO, ), cogepXxainmxcsa B HABECKE IPOAYKTA, K MACCE HABECKM IIPOIYKTA.

4 Amnmapatrypa, MaTepHaJbl M PEAKTHBDI

Becnl maboparopasie o 1 OCT 24104 2-ro xyiacca TOYHOCTA HAM-
ooxpmaM 1peacesioMm B3BemmmBanus 200 u 1000 r.
Akcukarop o 'OCT 25336.

AHanuzaTop XUAKocT noreHIoMerpuuceckid mo I'OCT 27987 ¢

% IpeacjaMM  JOIIYCKAEMOM  OCHOBHOHM  IIOTPEIIHOCTA  M3MEPECHMS
+0.05 pH.
Memanka MarHuTHaA.
| ¥ Konow Mmepusie o 'OCT 25336 smectumMocthio 10; 50 1 1000 cM3.
II Kononl koamdeckue o N'OCT 25336 smectumoctiio 250 1 500 cm3.
Z4l IMyvmerku o T'OCT 29227 smectumocTthio 2; 5; 10 u 25 emM>, 2-10
ZAHNE - KJIacca TOYHOCTH.
- 1o apel Mmepabie 10 1 OCT 1770 sBMmecTumocToio 5, 10, 25, 50,
100, 500 w 1000 cMm?3, 2-ro KJ1acca TOYHOCTH.
biopetku mo 'OCT 29251.
= Boposuku crexiistHHBIC IT0 T'OCT 1770 nuaMerpoM 7 ¢M, ¢ KOPOT-
T % KM OTBOJOM.
I'oMoreHusarop.
bymara dunprpoBanpHasa o 'OCT 12026 cpegreit uabTpaLnm.
Crakad o 'OCT 25336 tuna B, vcnmomHeHUs 1, BMECTUMOCTLIO
250 n 600 cM>.
H ITpoowupku o 'OCT 1770, sBMectuMocThio 40 cM? co nutudoBaH-
H HBIMH INEHKAMU U IIPHUTEPTHIMU ITPOOKaAMMU.
: KonoHka kagmueBas (pucyHoK 1).

Hlkad cymmmnbHBIA 1a00OpPATOPHBIA, MO3BOJISHICIIUNA ITOAICPKU-
BaThk TeMIiepaTypsl oT 105 1o 110 °C m (115+5) °C.

CroexktpodoToMeTp I U3MEPCHHUS ONITUYCCKON TUTOTHOCTH C JJIH-
HOM BOJIHBI 338 HM, CHaOXCHHBIM KBapLICBbIMM KIOBETAMM JUIMHOM
orrruyeckoro nyta 10 mm m 20 MMm.
. ¢ BHHTOM: 2 — 11O YerpocTBO M3MeEJIbUaIoNnIce, IMO3BOJMIOIIECEe W3MEJIbYarhb HPoOy

13 CTEKITORATE] 0€3 €¢ Harpepa, NOTCPH WIK IOIJIOILCHUS BJIATH.

CUTO K3 IPOBOJOYHOM CeTKM auamMerpoMm 200 MM HOMUWHAIBLHEIM
pasMepoM CTOPOHBI TYerKH S00 MKM.

Mene ceprokucnas (CuSO,S5H,0) mo I'OCT 4165, 4. 1. a.
Kwucnora congrasa o 'OCT 3118, mnorHocteio 1,19 r/ecm3, x. 4.
Hwnak cepHokucneii (ZnSO,7H,0) o 'OCT 4174, 4. a. a.

PucyHok 1 — KonoHka KagMueBast

* NectByeT no BBeAcHUA B Aeicreue [ OCT P, paspadboraHHoro Ha ocHoBe cooTBeTcTBVIOIIero UCO. C 11
aBprycra 2008 r. gerictByer MCO 707:2008.
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Kannit xenesucrocuHepoaucTeiil 3-soaHbiii (K, | Fe(CN)]3H,0) mo 'OCT 4207, x. 4.

JlnHaTpueBas COJIb STWICHINAMUHTETPAYKCYCHON KM CIIOTBI 110 ['OCT 10652
(NayCypH yNyOg2H,0).

Harpuit azorucrokucioiid mo 'OCT 4197 (NaNO,), x. u.

Kamuit asorHokucneit (KNO,) o 'OCT 4168—79, x. u.

Hurunpoxinopun N-1-Haprwstminenamamus (C,\H-NHCH,CH,NH,2HCl1) (HB1A) [1].

Cynasdanmwiamun (NH,C.H,SO,NH,) [2].

Kuciora cepHasa xonueHrpuposaHHasg 1o 'OCT 4204 mwtorHoctho 1,84 r/cM3, X. 9.

Kamvmuit metamimueckuit o ['OCT 1467, ntnamerpoM rpanyi kaamus ot 0,3 1o 0.8 M.

Kamvuit ceprokucibiil 1o ['OCT 4456, 4. 1. a.

Ammuaxk BogHbit (NH,) 1o 'OCT 3760, x.u.

[Iposomoxa mmukoBag mo ['OCT 13073, msrorosiaenHasa n3 uuaka o ['OCT 3640 mapku 1 B.

HHK MeTaUIMYeCKU TPAHYIUPOBAHHDI.

CrexiioBOJIOKHO 110 [ OCT 8325.

Bona nuctiompoBadHad 1mo 'OCT 6709 cBexXenpuroToBjieHHasl.

JlommyckaeTcsd IIpUMEHEHUE APYIUX CPEACTB UBMEPEHUM ¢ METPOJIOTUYECCKUMHU XapaKTEePUCTUKAMU U
O0DOPYIOBAHUA ¢ TEXHUUYECKUMU XapaKTEPUCTUKAMUM HE XYKE, a TAKXKE PEAKTUBOB II0 KAYECTBY HE HILXKE
BBIIIECYKA3AHHBIX.

S Ot1O0op npob
O160p 11po6 — 1o 'OCT 26809, 1 3KCIIOPTHO-UMITOPTHBIX ortepanuit — 1mo MCO 707.

6 IloaroroBka K onpeae/IeHHIO

6.1 Ilpurorosmjenue padounx pacTBOpPOB

6.1.1 PacrBop cepHokuciion S-BogHoi meaun (1I)

B MmepHyto k010y BMecTrMOocThio 1000 cM? BHOCST 20 T cepHOKMCION S-BomHoi Menut (1), moBoadaT 00b-
eM PACTBOPA AVCTWUIMPOBAHHOMN BOIOM 10 METKM U TILHATEJILHO IIEPEMEIIUBAIOT 0 IIOJIHOTO €€ PACTBOPEHUSL.

6.1.2 PactBOp COJIIHOI KUCIOTHI MoJIsipHON KoHUeHTparmu ¢ (HCl) = 2 moiap/om?

B MepHyo k010y BMecTUMOCTEIO 1000 em? HasmmBaroT 200 ¢M? IUCTUIUIMPOBAHHON BOABI, IIPWINBAIOT
160 cM3 KOHLIEHTPUPOBAHHON COJISTHON KMCIIOTHL U JIOBOAAT O0bEM TUCTUWLIMPOBAHHON BOION 1O METKH.

6.1.3 PactBOp coIIHOM KUCIOTBHI MOJIsIpHOi KoHueHTpaunu ¢ (HCl) = 0,1 moan/om?

B MepHyo k0i10y BMecTUMOCTEIO 1000 em? HasmusaroT 100 ¢M> IUCTUIUIMPOBAHHON BOALI, IPUINBAIOT
50 cm? conaHoi KMCTOTHI 110 6.1.2 1 JOBOIAT O0OBEM HUCTWLUIMPOBAHHON BOOOW OO METKM.

6.2 IlpuroroB/jieHue pacTBOPOB A OCAXKIEHUA OeJIKa U XKHUPa

6.2.1 PacTtBOp CEPHOKMCIOrO0 IMHKA

B MepHy10 K010y BMecTUMOCTEIO 100 ¢M3 BHOCAT 53,5 I CEPHOKUCIIOTO LIMHKA U JIOBOIAT O0OBEM JIUC-
TWUIMPOBAHHON BOIOM 0 METKI.

6.2.2 PacTBOp XKejIe3UCTOCUHEPOINCTOTO 3-BOIHOTO KA

B MepHyIo K010y BMecTUMOCTEIO 100 cM3 BHOCAT 17,2 T KEJNEZUCTOCUMHEPOIUCTOIO 3-BOIHOIO KIS
1 JOBOIAT OOBbEM IUCTWUIMPOBAHHOM BOJOMN OO METKMU.

6.2.3 PacrBop IMHATpUEeBON COJIM ATWIEHIMAMUH-TETPAYKCYCHOMN KMCIIOTHL (TpWIOH b)

B mepHyio x010y BMecTuMOCTEIO 1000 cM? BHOCAT 33,5 T AMHATPUEBOI COJIU ATWICHIMAMAH-TETPA-
YKCYCHOM KMCJIOTHI (TPWJIOH b) M moBoIAT 00beM IMCTHIUIMPOBAHHOM BOJOM JO METKH.

6.2.4 PactBOp cyinthara xagMua

B MepHYO K0JI0Y BMecTUMOCTEIO 1000 cM3 BHOCcAT 40,0 r cynbdara KaaMusi, pacTBOPSIOT B BoAE U
IIOBOIAT O0BEM JUCTIWUIMPOBAHHOM BOIOM IO METKH.

6.3 Ilpuroros/jieHue pacTBOPOB AJS OKpPAIIBAHUSA
6.3.1 PactBop No 1
B MepHy©O K010y BMecTUMOCTEIO 1000 cMm? HastmBaroT 500 cM3 TUCTWIIMPOBAHHOW BOJILI, TIPUIMBAIOT

450 cM3 KOHLIEHTPUPOBAHHON COJISTHOM KMCIIOTHL U JIOBOAAT O0beM TUCTULIMPOBAHHON BOJION 1O METKU.
6.3.2 PactBop Noe 2

B MepHyYIO K010y BMecTUMOCTEIO 100 cM HanmmBawoT 75 ¢cM® TUCTWDIMPOBAHHON BOABI, IIPWIMBAIOT
5 ¢cM3 KOHIEHTPUPOBAHHOM COJISTHON KUCIOTHL 1 BHOCAT (0,5 1 cynbdaHwiaMuia, IIoIorpeBast cMeCch Ha BO-
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ISIHOM 0aHe IO ITOJIHOIO PAaCTBOPEHUS CyiIbPpaHWIaAMMIA. 3aTeEM OXVIAKIAI0T 10 KOMHATHON TeMIIepaTyphl
1 TOBOIAT 00BbeM HUCTWUIMPOBAHHON BOOOM IO MeTKHU. IIpn HeoOxoguMocT (PUIIBTPVIOT.

6.3.3 PactBop Ne 3

B MepHVIO K010y BMecTUMOCTEHIO 100 cm? BHOCcar 0,1 T puruapoxitopuma N-1-HabTWIATIWIE HINAMY-
Ha ¥ DOBOIAT O00BbEM HUCTWUIMPOBAHHOM BOHOM HO MeTKU. Ilpu HeoOxommmocTn PUIBTPYIOT. PacTBOD
XPAHAIT He 0oJiee 7 MTHEU B IUIOTHO 3aKPBITOM TEMHOM CKIISHKE B XOJIOAWILHUKE.

6.4 IlpuroroBieHne CTAHAAPTHOrO PacTBOpPA A30THCTOKHCIOrO HATpHA (HUTPUTA HATPUA) MACCOBOM
konuenrpamueii (NO, ) 0,001 r/am>

6.4.1 OcHOBHOI pacTBOP

6.4.1.1 B cymnpbHoM mkady npu temiiepartype (115+5) °C BrICYyIIMBAKOT 5 T a30TUCTOKUCIOTO Ha-
TpU (HATPUTA HATPUA) JO ITOCTOIHHOM MACCHI (IO TE€X IIOP, II0KA PA3HOCTDb MEXIY ABYMS ITOCICIOBATEIIb-
HBIMM B3BeIIMBAaHWAMHU OyneT He Oosee 0,001 r).

6.4.1.2 B mepuyo k0a0y BMecTuMOCcTEI0 1000 cm3 momermaror 0,150 r yurpura Hatpusa o 6.4.1.1,
PACTBOPSIOT B IUCTWUIMPOBAHHOM BOJE, 3aTEM HOJIUBAIOT BOJOM IO METKM U IIEPEMEIIMBAIOT.

M c110163y10T pacTBOP B AEHD IIPUTOTOBICHUA.

6.4.2 CraHmapTHBIN pacTBOp MaccoBoit koHUeHTpauueir (NO,) 0,001 r/om3

B mepHy1o k0i10y BMecTUMOCTEIO 1000 cM’ BHOCAT 1tMrieTkoi 10 ¢M? OCHOBHOTO PACTBOPA HUTPUTA
Hatpud 1o 6.4.1, 20 cm? 6ydepHOTO pacTBOpa 110 6.6, TOIUBAIOT IUCTWIINPOBAHHON BOLON 10 METKU U TIE-
pPEMEIINBAIOT.

6.5 IlpuroroBieHne CTAHZAPTHOrO PACTBOPA A30THOKHCIOrO Kaausa (HUTPATA KAaJWd) MACCOBOM KOH-
nearpanud (NO3) 0,0045 r/am?

6.5.1 OcHOBHOI pacTBOP

6.5.1.1 B cyunipHoM mkady npu remireparype (115+5) °C 5 r HuTpaTa Kajausl BbICYIIMBAIOT HO I10-
CTOSTHHOM MAaccChl (D0 TeX II0P, II0KA PA3HOCTb MEXAY ABYMS I1OCIEI0OBATEIBHBIMU B3BEIIVBAHUAMM OVIET
He bosee (0,001 r).

6.5.1.2 B mMepHVYO K010y BMecTUMOCTEIO 1000 cM? BHOCT 1,468 T HUTpaTa Kanus 110 6.5.1.1, pacTBo-
PSIOT B JUCTWUIMPOBAHHOM BOIE, 3aTeM JOJIMBAIOT BOOOW O METKM M IIEPEMEIINBAIOT.

6.5.2 CraHmapTHLIH pPacTBOP

B MepHy1o K010y BMecTUMOCTBIO 1000 ¢M3 BHOCST TUIIETKON 5 ¢M? OCHOBHOTO PACTBOPA HAUTPATA KAa-
aust 110 6.5.1 1 20 eM3 6ydepHOTO pacTBOpa 110 6.6, TOIMBAKT JUCTILIMPOBAHHON BOION 1O METKU U IIEPE-
MEILWBAIOT.

['OoTOBSIT pacTBOP B A€Hb UCIIOJIb30BAHUS.

6.6 IlpuroroBienmne Oydepnoro pacrsopa, pH 9,6—9,7

B MepHVYIO K010y BMecTUMOCTBIO 1000 cM? BHOCaT 600 cM? IUCTWILIMPOBAHHON BOIBI, IIPWIMBAIOT
50 ¢cM? KOHLIEHTPUPOBAHHON COJISTHON KUCJIOTHI U IIEpEMEINNBAIOT. 3areM npwimBaoT 135 cM? pacTtBopa
aMMMaxKa, JOBOOIT 00beM BOOOUW 1O METKHM U IlepeMeInnBaioT. JOBOIAT aKTUBHYIO KUCIOTHOCTD PACTBOPA
10 9,6—9.7 pH.

B03MOXHO MCIIONIB30BaHME SKBUBAJIEHTHOIO KOJIMYECTBA 00JIee KOHLIEHTPUPOBAHHOIO PACTBOPA aM -
muaka, HarpuMep 100 cM’ pacTBOpa IUTOTHOCTBIO p,, = 0,88 1/cM?.

7 1loaroroBka KOJOHKH

7.1 CBeXeIIpUTOTOBICHHAA OTUCTWUIMPOBAHHAA WIM JEMOHU3UPOBAHHAY BOOA, MCIIOJIb3yeMas LI
[IOATOTOBKM KOJIOHKH, IIPOBEPKHU €€ BOCCTAHABIMBAIOIIECY CIIOCOOHOCTU U PereHepallul KOJIOHKM, JOJDKHA
OBITH CBEXKEBCKUIIIUYCHHAA M OXJIAKIACHHAYI 1O KOMHATHOU TEMIIEPATYPDL.

7.2 lloayyeHue rpaHy/1 KagMusi

B ciyyae oTCyTCTBUA META/UIMYECKOTO TPAHYIMPOBAHHOIO KAAMUY IIPOBOAIT IIOATOTOBKY I'paHVIL.

B ctakaHd BMecTuMOCTBIO 250 cM? momeraroT ot 200 1o 400 T IIpOBOJIOYHBIX CTEPXKHEN LIMHKA JUTMHOMN
Ha 30—40 MM 00JIbIIIE BBICOTHI CTAKAHA U HAJIMBAXOT BOAHBIN PACTBOP ¢ MACCOBOM KOHIIEHTPALIMEW CEPHO-
kucioro kaaMus 40 r/nM>. YpoBeHDb pacTBopa B CTaKaHe COCTABISET ABE TPETU BBICOTHI cTakaHa. Yepes
24 4 cocKabIMBAOT HAJIET ITIOPUCTOrO KAAMUS € IIOBEPXHOCTH CTEPXKHEN B CTAKAH C PACTBOPOM CEPHOKMUC-
jioro xaaMud. llpouenypy IoBTOPAIOT D0 IIOJIVUeHUI HE MeHee 120 T TopuCcTOro KagMus. Y IaIai0T U3 CTa-
KaHa LIMHKOBBIE CTEPXKHM. 3aTEM CIIMBAIOT PACTBOP cyiabdaTa KagMUs, TOO0ABIISIOT OAUCTWIINPOBAHHOM
BOJIbI, IIEPEHOCAT BOAHVIO CYCIICH3MIO KAIMMUI B CTaKaH TOMOI€HHM3aTOPa U U3MEJIbYAIOT ITOPUCTHIA Kall-
MU 10 ITOJIY4eHU A IpaHyll pasMepoM 0,3—0,8 MmMm. Ci1oeM BOABI BHOBD IIEPEHOCAT KAAMUI U3 TOMOT'€HH3a-
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TOpAa B XUMMUYECKUI cTakaH BMecTUMOCTLIO 600 ¢M>, IIpOMBIBAIOT ITOPUCTLIN KAIMUNA JIBAa—TPU pasa
ITUCTWUINPOBAHHOM BOJOM, JeKAHTALIMEW YIAIAI MEJIKME YacTHUIILI KaaMUd. KOHTakT rpaHyil KaaMU C
BO3IYXOM HE JTOITYCKACTCH.

7.3 IloaroroBka KagMusl K OMeJHEHHIO

B xoHMUecKyI0 KO0y BMeCTUMOCTRIO 250 cM? BHOCAT 40—60 r rpanysr KagMUa METALINYECKOTO HA
KAKIVIO KOJIOHKY. 3aJIMBaOT IIOBEPXHOCTD I'PAHYJI PACTBOPOM COJISTHOM KMCIIOTHI 110 6.1.2. Ilepemernnba-
0T KPYTOBBIMU ABVDKECHUAMU B TEUECHNE 3— MUH, CIIMBAXOT PACTBOD COJMAHON KUCIOTHI, 3aTEM 3aJIMBAIOT
TpaHyJIbl KAAMUS JUCTWUIMPOBAHHON BOAOM, BpalllaTe/IbHBIMY ABMXKECHUAMMU IIEPEMEIINBAIOT COACPKUMOE
KOJIOBL ¥ ITPOMBIBAIOT HECKOJIBKO Pa3 10 HEUTPAJIBHOM aKTUBHOCTU ¢ HUTPATOM cepedpa.

7.4 OmenneHue KaaMus

B k0y10y ¢ ITOATOTOBIIEHHBLIMU TpaHyiaMy KagMud 110 7.2 sHocaTt ot 100 mo 150 cMm3 pacTtBOpa cepHO-
KUciIon Meau 11o 6.1.1 u nmepeMeIImBarOT KPYroBBIMY ABUXEHUSIMU B TedeHne 1 MuH. CINBamOT PacTBOD
CEPHOKUCIION MEIY U HEMEUICHHO 3aJIMBAIOT IIOBEPXHOCTD I'PAHYJI OMEAHEHHOTO KAJIMUA AUCTWUINPOBAH-
HOM BOIOM. 3aTeM IIPOMBIBAIOT TPAHVIIbBI OMEIHEHHOTO KAaIMHWI HECKOJIBKO pa3, CIead 3a TeM, YTOOBI OH
BCE BpeMs OBUI IIOKPBIT BOIOM.

7.5 IloaroroBka KaiMHeBOM KOJOHKH

7.5.1 Ha nHO BOCCTAHOBUTEIIBHOM KOJIOHKHU ITOMEILAIOT IIPOKIIAAKY U3 CTEKIIOBATHL B COOTBETCTBUU
C PUCYHKOM 1, BbICOTA ITPOKIIAAKM CTEKIIOBATHI JOJKHA OBITH 20 MM. 3allONHAKT KOJOHKY IUCTULINPO-
BAHHOUN BOIOU.

7.5.2 3areM BOOHVIO CYCIICH3MK OMEIHECHHOI'O KaaAMHUM ITOMEIAIOT B KOJOHKY IIPYU MUHUMAJIbHOM
KOHTAKTE ¢ BO3AYXOM. BbrIcoTa €104 OMEIHEHHOIO KaaMusa JokHa 06T oT 150 mo 200 M.

7.5.3 Tlocne 3TOT0 IMPOIYCKAIOT Yepe3 KOJIOHKY PACTBOP, COCTOSIIMN 13 750 cM® DTUCTWILIMPOBAH-
HOM BOIBI, 225 ¢M> CTaHIAPTHOI'O pacTBopa HUTpara Kaiusd 1o 6.5, 20 cm3 oydepHoro pacrsopa 110 6.6 u
20 cM? pacTBOpa IMHATPUEBON COJIU ATWIEHIMAMUH-TETPAYKCYCHON KUCIIOTHI IO 6.2.3, CO CKOPOCTBIO IT0-
TOKa He 0oJee 6 ¢cM’/MUH. 3aTeM IIPOMBIBAIOT KOJIOHKY IMCTIWIINPOBAHHON BOIOM He MeHee 50 cMm>3.

[IpuMedanuga
1 He pomyckarT CKOIUICHUS BO3AVIIHBIX IIY3BIPHKOB Ha ITOBEPXHOCTU OMEIHECHHOI'O KaIMU.
2 YpoBeHb XKUIAKOCTHU JTOJIKEH ITOKPHIBATH ITIOBESPXHOCTH I'PAHY] OMEIHECHHOTO KaIMUS.

7.6 IlpoBepka BOCCTAHOBHUTEILHOM CNIOCOOHOCTH KOJOHKH

BoOCCTaHOBUTEIBHYIO CIIOCOOHOCTD KOJIOHKHU IIPOBEPAIOT IIEPEI HAYAJIOM U IIOCJIE IIPOBEIACHMS U3ME-
PEHU.

7.6.1 B Mepuywo xoi10y BMecTUMOCTEIO 100 cM? cobuparoT 2110aT, IpOoIycKasa 4epe3 KOJIOHKY CMECh
20 cM3 cTaHDApPTHOrO pacTBOpa HUTpara Kaiuvd 1o 6.5 u 5 e’ 6ydhepHoro pactsopa 1o 6.6 co CKOPOCTHIO
[TOTOKa He 0oee 6 ¢cM?/MUH.

7.6.2 3areM KOJOHKY IIPOMBLIBAIOT JIBYMS I1OCIeHOBATEILHBIMU TOPLIUSIMU 110 15 ¢M® TUCTWLINPO-
BAHHOM BOIBL. 3aIIOJIHAIOT BOCCTAHOBUTEJILHYIO KOJIOHKY ITOJIHOCTHI OUCTWLIMPOBAHHOMN BOIOU M IIPO-
MBIBAIOT €€ IIPU IIOJIHOCTBK) OTKPBITOM KPAHE KOJOHKMH.

7.6.3 Korma B MepHVYIO K010y BMecTUMOCTEIO 100 cM? cobepyT okoito 100 cm? amroara, HOJIUBAIOT

00BbEM BOJOM IO METKM U IIEPEMEINBAIOT.

7.6.4 B mepuyio K010y BMecTuMOCTBIO 100 cM3 munieTko nnepenocat 10 cM3 amoara 1o 7.6.3, 10IM-
BAIOT 00beM 1m0 60 cM> IUCTWILIMPOBAHHON BOMLI.3aTeM IOCIEI0OBATEIILHO BHOCAT 6 ¢M> pacTtBopa Ne 1 110
6.3.1 1 5 cm’ pactBopa Ne 2 110 6.3.2, TIepeMeIBalOT U OCTABIIAIOT Ha 5 MUH IIPY KOMHATHOM TeMIlepaType
B 3AIIUIIEHHOM OT ¢cBeTa MecTe.[loTtoMm mobasiasior 2 cm3 pactBopa Ne 3110 6.3.3, 11epeMelnBaT 1 OCTAB-
JILIOT HA 5 MUH IIPM KOMHATHOM TeMIIepaType B 3allIUILIEHHOM OT ¢BeTa MecTe. /JloIMBaroT pacTBOP JUCTUII-
JINPOBAHHOM BOOOU OO METKHM M BHOBB IIEPEMEIINBAIOT.

B TeueHue 15 MUMH 110CIIE TIPUTOTOBICHUS U3MEPIIOT OIITUYECCKYIO IDIOTHOCTD PACTBOPA OTHOCUTEIb-
HO KOHTPOJBHOTO 00pasla IIPU AJIMHE BOJHBI 338 HM.

7.6.5 llo xammOpoBoYHOMY rpadhuKy OIPEMEIAOT MACCOBYIO KOHILIEHTpaLUo HUTpuTa NO,™ B MUK-
porpaMMax Ha KyOM4ecK1i CAaHTUMETD B pa3BeIeHHOM 2J110aTe 110 7.6.4 M pacCUYNTHIBAIOT BOCCTAHOBUTEb-
HYI0 CIIOCOOHOCTD KOJIOHKM B I1polieHTax (100 %-Hast BoccTaHaBIMBaKOIIast CIIOCOOHOCTb UMEET MECTO TIPU
MaccoBOM KoHIIeHTparmu HuTputa (NO,~) 0,067 MKr/cm?).

7.7 Perenepanusa KOJOHKH

PereHepanio KOJOHKU IIPOBOAAT IIOCJIC UCIIBITAHUM W B CJIy4ae CHUXKEHUSI BOCCTAHOBUTEIILHOM
CITOCOOHOCTHN KOJIOHKM 10 95 %.

B MepHyIO K030y BMecTUMOCTEIO 100 cM® BHOCAT 5 ¢M? pacTBOpa IMHATPUEBON COJIM ITWIIEHIINA-

MUWH-TETPAYKCYCHOMN KACIOTEI IT0 6.2.3 1 2 ¢M3 pacTBOpPa COJISTHON KMUCIOTHI 110 6.1.3, DOIMBAKOT TUCTUI LIV -
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POBAHHOM BOJOM A0 METKM UM IIEPEMEIIMBAKOT. 3aTEM IIPOIIYCKAKOT PACTBOP 4Yepe3 BOCCTAHOBUTEIILHVYIO
KOJIOHKY IIpU cKopocTHu rmotoka 10 cMm3/MuH.

[1p HEOOXOAUMOCTH IIOBTOPSIIOT IIPOLICAYPY 110 7.3.3.

7.8 KoHTpOo./IbHBIA PacTBOp

PacTtBOp roToBIT B COOTBETCTBUU C 9.2, 9.3, 9.4.1—9.4.3 BKIIIOUUTEIBHO € MCIIOJIB30BAHUEM TEX KE
O0OBEMOB BCEX PEAreHTOB, HO HE MCIIOJIb3YS HABECKY Ka3€MHA WIM Ka3eMHara.

7.9 Ilocrpoenne Ka1uOpoBOYHOro rpaguka

7.9.1 B cemb MepHBIX KOJIO BMecTUMOCTEIO 100 cM? HanmmBaoT npu nomoiuu nurerku 0; 2; 4; 6; 8:
12; 20 cM3 cTaHZAPTHOTrO PAcTBOPA HUTPUTA HATPUS 110 6.4.2. B KaxKIyi0o MEPHVYIO KOJI0Y TOJIUBAIOT JIMCTHII-
JIMPOBAHHVIO BOAy IO obIIero oobema, pasHoro 60 cm?.

7.9.2 3areM B KaXIVI0O MEPHVIO KOJIOY IIPWINBAIOT IO 6 ¢M> pactBopa Ne 1 o 6.3.1, 1o6aBsiIdiorT 1o
5 ¢m? pactBopa Ne 2 110 6.3.2 ¥ TIIaTeILHO IIEPEMEIINBAIOT, OCTABIASI Ha 5 MUH IIPU KOMHATHOM TeMIIEpa-
TYpPE B 3aIUILMEHHOM OT CBETA MECTE.

7.9.3 Jobasmsor 110 2 ¢M° pactsopa Ne 3 o 6.3.3, repeMeIBaT, OCTABIAS HA 5 MUAH IIPU KOM-
HATHOM TeMIIlepaType B 3AlUIIIECHHOM OT CBETA MECTE, JOJIMBAIOT JUCTUWUIMNPOBAHHOM BOIOW 10 METKU U
[IEPEMEIINBAIOT.

7.9.4 B teueHMe 15 MUH I1OCIE IIPUTOTOBJICHM PACTBOPA 110 8.8.3 U3MEPSIIOT €TI0 OIITUYECKYIO IUIOT-
HOCTb OTHOCHUTEJIBHO OIITUYECKOM IUIOTHOCTU PACTBOPA, HE COACPXKAILETO HUTPUTA HATPUS, IIPU IJINHE
BOJIHBI 338 HM.

7.9.5 Crpodar KaimopoBOYHBINA IpapUK 3aBUCUMOCTH OTHOCUTEIIBHOM OIITMYECCKOM ITUIOTHOCTH Pac-
TBOPOB OT MAaCCOBOM KOHIIEHTPALIMM HUTPUTA B MUKPOIrpaMMaX Ha KyOMUeCKUM caHTUMeTp 110 7.9.1.

8 Iloaroroska mpoobI

8.1 B xonby BMectTuMocThIO 250 eM? momeraror (50£1) r kazenHaTa Win Ka3enHa, 3aKPBIBAIOT KOJIOY
[IPOOKOM 1 IIEPEMEINMBAIOT HE MEHEE UeM NECATUKPATHBIM IIEPEBOPAYMBAHMEM U BCTPAXVBAHUEM KOJIOBL.

3.2 TIaresbHO IIEpEeMEIIAHHYIO IIPO0Y IIEPEHOCAT Ha JIabopaTOPHOE CUTO.

3.3 Ecau 50 r 1poBbBI ITOITHOCTBIO IIPOCEUBACTCI Yepe3 CUTO, TO IIpoda IIpUTOAHA IJII JaJIbHEHWIIEH
paboOTHLL.

3.4 Ecau mpoba IoJIHOCTHIO WJIN YACTUYHO HE IIPOXOAUT, TO ¢ ITOMOIIBIY MEJILHUIIBI PA3MaIbIBAIOT
(50£5) 1 11po6sL. [Ipody IIpocenBalOT U IEPEHOCIT B KOJIOY, BMECTUMOCTBIO 250 cM>, 3aKpBIBAIOT IIPOOKOM
M TIHATEJIBHO IIEPEMEIINBAOT HE MEHEE YeM ACCATUKPATHLIM IIEPEBOPAUYMBAHUEM KOJIObL. BO BpeM4 IIpoO-
BEIACHUA STUX PadOT UCKIIIOYAIOT IIOIIAJaHUE BJIarv B IIPOAYKT.

9 IlpoBenenue onpeneeHus

9.1 OtOmparor HaBecKy 11poonr Maccoi (10+£0,01) r o kazenHa wm (2+0,01) 1wt kazenHara 110 8.4.

9.2. Ilonyyenme puabTpaTa

9.2.1 B xoHMUeCcKyIO KOJIOY BMECTUMOCTEIO 500 M’ ITOMEIA0T HABECKY Ka3eMHA WA Ka3eMHATa 10
9.1, mocrenneHHO HOOABIAIOT 136 cM? IUCTWIIUPOBAHHON BOALI TeMIteparypoit ot 50 xo 55 °C u 10 cm? Oy-
(pbepHOTO pacTBopa 110 6.6, IIEPUOINUESCKU BCTPSIXUBAS U UCIIOIB3YSI MATHUTHYIO MELMIAIKY, ITIEPEMEILINBAIOT
IO IIOJIHOTO €€ PacTBOPEHUA.

9.2.2 3areM IIOCIeTOBATEILHO TOIUBAIOT 12 ¢M’ pacTBOpa CEPHOKUCIOTO IIMHKA 1o 6.2.1, 12 cMm?
PacTBOPA KEJIE3UCTOCUHEPOIMCTOrO 3-BoOHOTO Kamud 110 6.2.2 u 30 cm? OydhepHOTO pacTBopa 110 6.6, TIra-
TE€JIBHO IIEPEMEINNBAY BPAILICHUEM I10CJIE BHECEHU KAaXKIO0Ir0 KOMIIOHEHTA.

9.2.3 OcTaBiagioTr cMech B ITokoe oT 15 no 60 MMH 10 ITOJIVUYEeHUS IIPO3PAYHOro pacTBopa. 3aTeM
(PMIIBTPYIOT OTCTOSBILIUIICS PACTBOP 4depes PMIIbTPOBAJIBHYIO OyMary, cooupass QribTpaT B KOHUYECKYIO
KOJIOY BMECTUMOCTELIO 250 cM>.

9.3 Iloayyenue sa10aTa (BOCCTAHOBJIEHHE HUTPATA 10 HUTPHUTA)

9.3.1 B 1pueMHy10 4aCTh BOCCTAHOBUTEIBHOM KOJOHKM B COOTBETCTBUM ¢ PMCYHKOM 1 IIMIIETKOU
otMepsioT 20 cM? duitebTpaTa 110 9.2.3, BHOCAT 5 cM? OydhepHOTro pactBopa 110 6.6 1 aKKypaTHO IIepeMelli-
BalOT CTEKISTHHOM IMayoukoi. [IporyckamoT cMech uepe3 BOCCTAHOBUTEIBHYIO KOJOHKY.

9.3.2 B MmepHy K010y BMecTUMOCTBEIO 100 cM? cobuparoT 2,110aT IPU CKOPOCTU IIOTOKA He Ooliee
6 cM>/MUH. 3aTeM IIPOMBIBAIOT KOJIOHKY ABYMSI ITOC/IEIOBATEIbHBIMY TOPLIMSIMU INCTWLINPOBAHHON BOIDI
1o 15 ¢M3, ITOJTHOCTDBIO 3aIIOIHSIOT KOJIOHKY IUCTVJUIMPOBAHHON BOION U IIPOITYCKAKOT IIPU ITOJTHOCTHIO
OTKPBITOM KpaHE.
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9.3.3 Co0OpaHHBIN 3J10aT JOJIMBAKOT IUCTIWUIMPOBAHHON BOJOM O METKU U TIHATECILHO IIEPEME-
IV BAIOT.

9.4 IIpoBenenue omnpenesieHUs

9.4.1 B nBe MepHble KOJIObI BMecTUMOCTBIO 100 cM? 11epeHOCAT paBHBIE O0OBEMbBI (HAIIpUMED, 11O
25 ¢M?) dwibrpara 1o 9.2.3 u smoara 10 9.3.3.

9.4.2 3areM B KAXAYIO MEPHYIO KOJIOY TOJIMBAIOT IUCTWUIMPOBAHHOM BOABI 10 OOILEr0 00bEMaA PaAB-
HOorO 60 CcM?.

9.4.3 3areM I10CIeHOBATEIILHO BHOCIT 110 6 ¢cM3 pactBopa Ne 1 1o 6.3.1, 1o 5 cm? pactBopa Ne 2 110
6.3.2, TIIATEJIbHO IIepeMEIINBAT U OCTABISIOT B IIOKOE Ha 5 MUH IIPM KOMHATHOM TeMIlepaType B 3allll-
IIIEHHOM OT CBETa MECTE.

9.4.4 Buocar 1o 2 cm? pactBopa Ne 3 1o 6.3.3, THIaTeIbHO IIepeMelBast, 1 OCTABISIOT B IIOKOE HA
5 MMH IIpM KOMHATHOM TeMIIEpAType B 3alIAIIECHHOM OT CBETA MECTE. 3aTEM JOJIMBAIOT OOBEMBI IVCTUI LIV -
POBAHHOM BOIOM 0 METKHU U IIEPEMEILNBAKOT.

9.4.5 OnpeleaqaoT OITUYECKUE IUIOTHOCTU PACTBOPOB OTHOCUTEIILHO OIITUYECKON IDIOTHOCTU KOH-
TPOJIBHOT'O pacTBOpa 110 7.8 IIpH JUINHE BOJIHBI 338 HM. OInpeaeiieHue IIPOBOAAT HE IIO3AHEe 15 MUH IT0CIIE
IIOATOTOBKHM PACTBOPOB.

10 OOpadoTka pe3yabTaToB

10.1 Maccosywo mpoiixo Hutputa X, Mr/Kr (NO, ), BEBIYUCIAIOT 110 (POPMYIIE

- 20000¢;
mV

X

, (1)

e ¢; — MaccoBasi KOHLIEHTpAIUs, OIpefenseMasl 10 KaIMOpOBOYHOMY TrpaduKy, COOTBETCTBYIOIIEMY
OIITUYECKON IUIOTHOCTUA PacTtBopa o 9.4.5, MOJIYUYEHHOrO ¢ UCIOIbL30oBaHMeM (WiILTpara IIo
9.2.3, MKT/cM;
m — Macca HaBecKH IIpoaykra 1o 9.1, r;
V — o0beM buabTpara 110 9.4.1, cm?.

Pe3yabTaT BBIYUCIICHUS OKPYIJIAIOT 10 IIEPBOTO JCCIATUYHOTO 3HAKA.
10.2 MaccoBas 1019 HUTPATA
MaccoByw goio Hurpara X;, MIr/Kr (NO;), BBIUUCIHIOT 110 (HOPMYJIE

' 100000c¢,

Xy =135
mV

X(NOD) |, )

rae ¢, — MaccoBasgd KOHLEHTPALMA, OIPENEIIACTCS 10 KaJIMOPOBOYHOMY TpPa(pUKy, COOTBETCTBYIOLLEMY
OIITUYECKOM IUIOTHOCTU pacTBOpa I10 9.4.5, IOJIYYEHHOr0 ¢ UCIIOIBL30BAHUEM HSJroara 110 9.3.3,
MKT/CM?;
m — Macca HaBecKH IIpoaykra 1o 9.1, r;
V — 00beM smoara 1o 9.4.1, cm’.

PesyipTaT BEIMUCICHUS OKPYIJISIIOT IO IIEPBOrO OECATUYHOIO 3HAaKa.

[IpuMeuanue — MaccoByro goiaw Hurpara X,, Mr/Kr (NO3z ™), ¢ y4eTOM BOCCTaHOBUTEIBHOU CIIOCOOHOCTH
KOJIOHKW BBIYUCISIIOT 110 POPMYIIC

100000c X(NOT)| 190, 3)

mV ¥

X, =135

LJAC ¥ — BOCCTAHOBUTCIIbHAA CIIOCOOHOCTHh KOJIOHKH B KOHIIC CCPUHN OHp@I[@JI@HHﬁ.

11 MeTtpoaornueckue XapakTepuCTHKH

11.1 CxoaumocThb 111 HUTPUTOB

Pa3HOCTB ABYX PE3VJILTATOB OIIPeACICHMI, ITOJIYYSHHBIX IIPU aHAJIN3E OIHOU 1 TOH Ke IIPOOBI OTHUM
M TEM K€ JJA0OPaHTOM 3a KOPOTKUI IIPOMEKYTOK BPEMEHHM, HE HOJDKHA IIPEBLIIIATE 1,0 MI'/KT IIpY JOBEPH -
TeJIbHOU BeposTHocTH P = (,95.
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11.2 CxoauMocCTb A1 HATPATOB

Pa3HOCTDB ABYX PE3YJILTATOB OIIPECACICHUN, ITOJIYIYCHHBIX IIPY aHAJIM3E OJHON U TOM XKe IIPOOLI OJIHUM
M TEM XK€ JIJAOOPAHTOM 3a KOPOTKMI IIPOMEXYTOK BPEMEHHM, HE JOJDKHA IIpeBbIIaTh 3,0 MT/KT IIPH MacCo-
BOI J10JIe HUTPATOB He OoJiee 30,0 MI/Kr mpH TOBEpUTEIbHON BeposdaTHOCTH P = (,95.

[1pm maccoBou mosre HUTparoB bosiee 30,0 MI/KT pa3sHOCTH ABYX PE3YIILTATOB OIIPEIACIICHUI, ITOJIY-
YEeHHBIX IIPM AHAJIM3€ OJHOM M TOM XK€ IIPOOBI OOHUM UM TEM KE JIADOPAHTOM 3a KOPOTKMUIM IIPOMEKYTOK
BpeMeHU, He HoJpKHAa IIpeBbluaTh 10 % cpegHeapundpMeTUUECKOTO pe3yiibTaTa ABYX I1IapajLIeIbHBIX OIIpeae-
JIEHUU IIPU DJOBepUTEIIbHOU BepodaTHocTn P = (,90.

11.3 Eciam pacxoXngeHue pe3yabTaTOB ABYX IAPAJUICIbHBIX OIIPEACIICHNNA (CXOOMMOCTD) IIPEBBIIIACT
TpedoBaHrd 11.1—11.2, TO ITOBTOPHO IIPOBOAAT ABA HOBBLIX OIIPEACIICHUA.

ITPAJIOXEHHUE A
(CIIpaBOYHOL)

bunoanorpadusa
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