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KOPMA PACTUTEJ/IbHbBIE rocCT

MeToapl onpeaeseHusi Meau 27995—88

Vegetable feeds.
Methods for determination of copper

OKCTY 9709

Jlata BBegenua 01.01.90

Hacrogamuit craHaapt pacliipocTpaHAeTCs Ha KOpMa PaCTUTEIILHOTO IIPOUCXOXKIACHUS 1 YCTAHABIINBAET
aTOMHO-a0COPOLIMOHHBIN® 1 (POTOMETPUIECKI METOIBI OIIPEACIICHISI MAaCCOBOU IOV MEIMN.

1. OTbOP II1POb
OT160p 11po6 — 110 I'OCT 1721, TTOCT 1722, TOCT 7194, TOCT 13586.3, TT'OCT 13979.0, TTOCT 27262.

2. ATOMHO-ABCOPBIIMOHHBIN METO/J ONPEJAEJEHUS MEJIA

MeTona 0CHOBaH Ha CpaBHEHUU ITOTJIOIEHNS PE3OHAHCHOTO U3JIYUYEHUA CBOOOIHBIMU aTOMaMU MEIUN,
O0pa3yIIIMMUCA B IDIAMEHU IIPU BBEACHUM B HEIO PACTBOPOB 30JIbI KOPMOB U PACTBOPOB CPABHEHUS C
MN3BECTHOM KOHIICHTPAILIMEN MEIMN.

2.1. Antnaparypa U peaKTHUBBHI

2.1.1. ]t moaroToBKu IIpo0 K UCIIBITAHUIO U UX MUHEPAIU3ALIUUN IIPUMEHSIOT:

n3MebunTens 1pod pacreHut U11P-2, conmomopesky UCP-1;

CYILWIKY IIpo0 KopMoB CK-1 win mxad CyllibHBIN JIAOOPATOPHDBIN € IIOTPEITHOCTHIO ITOAACPXKAHUA
TeMIlepaTypbl He bosee 5 "C;

MeJIbHULY j1abopaTopHyio MPI11-2;

CUTO C KPYIVIBIMU OTBEPCTUAMU JUaMETPOM 1 MM, M3rOTOBJIEHHOE U3 CTAJIM WIN aJIIOMUHUY;

CTVIIKY (hapdOpOBYIO C IIECTUKOM;
BEChI JIAbOpaTOpHbIe 3-rO Kjlacca TOYHOCTU ¢ HAMOOJIBINUM IIpeiesioM B3BeluBaHUA 500 r 110

[OCT 24104**;

11e4b MY(PEIJIbHVIO, 00ECIIEUMBAIOIIYIO IIOMACPKAHME TeMIlepaTyphl 325 "C ¢ IIOIrPEITHOCThIO HE 0oJIee
25 °C;

IIIATINBL U1 TUTJIEN MY(EJIbHBIE;

0aHIO BOIAHVIO;

IUINTKY 3JIEKTPUUYECKYIO C PETYIIITOPOM HAIPEBA;

CTEKJISHHBIE WIM IUIACTMACCOBBIE OAHKM BMECTUMOCTBHIO 250 ¢M3 ¢ IUIOTHO 3aKPBIBAKOIUMUCH
IIpOOKAMU WIN KPBIIKAMU;

U papdopoBbie HU3KUE Ne 4 110 I'OCT 9147

CTEKJIAa YaCOBBIE JUAMETPOM O CM;

[1AJIOYKY CTEKJIIHHBIE OILIABJICHHBIE;

BOPOHKM CTEXJISTHHBIE JadoparopHble guaMeTpoM 36—56 mMm 1o T'OCT 25336;

IPOGUPKU TPAAYUPOBAHHBIE co UM oM BMecTumocThio 20 cm® o TOCT 25336:

IIITATUB JUISL IIPOOUPOK;

GIOPETKM C KPAHOM 2-TO KJIAcca TOYHOCTU BMECTUMOCTBIO 50 CMS WM 103aTOPBI arpecCUBHBIX
KUIKOCTEH BMECTUMOCTBIO 2 M 5 ¢M> ¢ TIOTPEIIHOCTBIO AO3UPOBAHUS He 0oiiee 2 %, BBIIOJTHEHHBIE U3
MATEPUAJIOB, HE 3aIrPA3HAIOIINX PACTBOP MEIAbIO;

crakaH BMecTUMOCThI0 200—250 em? 1o TOCT 25336:

[UIIETKY 2-TO KJIAcca TOYHOCTU BMECTUMOCTBIO 10 cM>:

* TIo TOCT 30692.
** C 1 nmromg 2002 r. BBoauTcd B aemrcreue 1'OCT 24104—2001 (3aech 1 nanee).

N3nanve opuouaabHoE IlepeneyaTka BocOpeeHa
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kuciaory coinduyw 1o 1'OCT 3118, x.4., pa3baBieHHyIO aucTwummpoBaHHou Boao# 1:1, 1:10 u 1:40
10 O0BEMY;

BOJAY AUCTWUIMPOBAHHYIO WIN ACUOHU3UPOBAHHYIO, IIPUTOAHOCTL BOABI JUIA aHAJIN3a IIPOBEPSIOT
CIICAVIOIIMM 0Opa3oM: Ha BJIEKTPOIUIUTKE B cTakaHe BMecTUMOCThio 200—250 cm? ymapusatror 500 cm?
Bombl. K cyxomy ocrtarky npwimBaioT 10 cM® colISHOU KUCIOTHI, pa3baBieHHON 1:40, mepeMelmBaioT
KPYTOBBIM IBUKEHUEM, CTapasach OOMBITH CTEHKM CTakKkaHa, M aHAJIM3UPYIOT 110 II. 2.3.2 wm 1. 3.3.2.
MaccoBasd KOHLIEHTPALMA MEIU B IIOJYIEHHOM PACTBOPE HE JOJDKHA IIpeBbimaTs 0,2 Mxr/cm> (2 MutH 1 B
[IepecyYeTe Ha MacCOBYIO HOJIIO B PACTUTEIBHOM MaTepuale).

2.1.2. Jig onpeneieHUA MeAM B pacTBOPE 30JIbI IIPUMEHSIOT:

BEChI JIabOpaTOpHbIe 2-r0 Kjlacca TOYHOCTU ¢ HAMOOJIBINMM IIpefesioM B3BelnuBaHUA 200 r 110
['OCT 24104;

aTOMHO-a0COPOLIMOHHLBIN criekTpoMeTrp C-302, C-112 wim C-115;

JIAMILY C ITIOJIBIM KaroxoM i orpeneneHuda mean JICII-1 vom JIT-2;

KOMIIPECCOD BO3MYIUHBIA MEMOPAHHDBIN IIPOU3BOAUTEILHOCTEIO He MeHee 20 ¢M> /MUH IIPU JABJICHUH
He MeHee 300 xlla;

alleTUWIEH pacTBOpPEeHHBIN TexHUUYecKUU 110 1'OCT 5457 mim 1iporiaH-0yTaH OBITOBOM B DAJUIOHE;

KOJIOBI MEPHBIE ¢ IIPUNUINPOBAHHBIMU IIPOOKAMU 2-T0 KJlacca TOYHOCTU BMEeCTUMOCTBIO 0, 100 mn
1000 cM? o TOCT 1770;

BIOPETKY ¢ KPAHOM 2-TO KJIacca TOYHOCTU BMECTUMOCTBIO 10 ¢M? M IUIETKY 2-TO KJlacca TOUHOCTU
BMECTUMOCTBIO | CM3;

Kuciory coistayro 1o 1OCT 3118, x.4., pa3daBiIeHHYIO JUCTWUINPOBAHHOU BoaoH 1:40 110 00BEMY;

kuciory cepHyio 1o 1 OCT 4204, x.4.;

BOJY JUCTWUIMPOBAHHYIO WIN JACVMOHU3UPOBAHHYIO, IIPOBEPEHHYIO 110 11. 2.1.1;

MeIL cepHOKUCIVIO S-Boaayio 1o ['OCT 4165, x.u.

[IpuMedanune. JdonyckaeTcs MCHOJIB30BATh allllapaTypy, MEPHYIO TIOCYIY WU APYyIUE CPeICTBA U3MEPCHUN,
MMCIOIMC TaKUe Xe WU JIYUIIE METPOJIOTHUCCKUEC XapaKTCPUCTUKMN.

22. llogroToBKa K UCIIBITAHMU IO

2.2.1. Ilodeomosrka npob k ucnvimaHuio

CpeaHIOW 11poby ceHa, cuiloca, ceHaxa, COJIOMBI, 3€JIEHBIX KOPMOB U3MEJILYAIOT HA OTPE3KU UIMHON
1—3 cM: KOpHEIUIOALI pa3pe3aroT Ha IUIACTUHKY (JIOMTUKM) TOJIIMHOU 10 (1,8 cM. MeTomoM KBapTOBaHMSI
BBIACJIAIOT 4acTb CPEAHEN IIPOOBI, Macca KOTOPOM IIOCJIE BBICYILMBAHUA HOJIKHA ObITh He MeHee 100 T.
BroicymmmBaHue 1mpo0 IIpOBOAAT B cyIMUIbHOM IIKady 1mpu temiieparype 60—65 °C 10 BO3IYIITHO-CYXOro
COCTOSHUA.

[1oce BhICYILIMBAHUA BO3AYIIHO-CYXVIO IIPOOY pa3sMaiIbIBAIOT Ha JIa00paTOPHOM MEJIBHULIE U IIPOCEU -
BaroT 4epe3 cuTo. OCTaToK Ha CUTE M3MEJIbYAOT HOXHUIIAMU WJIM B CTYIIKE, JOOABIAKOT K IIPOCEAHHOM
JacTU U TILHATEILHO IIEPEMEIINBAIOT.

[loaroroBiaeHHYXO UIA HCIBITAHUA IIpOOY XpaHAT B CTEKIAHHOM WIM IUIACTMACcCOBOM OaHKE C
KPBIIIKON B CYXOM MECTE.

2.2.2. Ilepexpucmanauzayusa cepHoKucaou meou

Hagecky cepHokucioit Mmeau maccoit 100 r pactBopsaioT B 150 M3 Topsueit IUCTIUTIPOBAHHOM BOIH,
PACTBOP YIIApMBAIOT 40 00pa30oBaHUA IUIEHKU KPUCTAIUIOB U oxilaxnaaroT. Ha cieayrommit 1eHb KpHUCTaJLIbI
OTCAChIBAIOT HA BOPOHKE broxHepa M IIPOMBIBAIOT HEOOJIBIIIMM KOJINYECTBOM BOALL. Jlajee Cojib HarpeBawoT
24 9 ipu 105 "C u BbumepxuBaroT 1—2 JHY B 3KCHUKATOPE HAI PacTBOPOM C MACCOBOM HOJIEU CEPHOU

KMCIOTHL 13 % mo noctossHHOU Macchl. lonydeHHbIT npenapaT TouyHo oTBevaeT popmyse CuSO4-5H50.

2.2.3. IIpucomoenenue pacmeopa medu maccosoli konuenmpauuu 1 me/cm> (pacmeop A)

3,929 T CBEXKEIEPEKPUCTA/UIM30BAHHON J-BOAHON CEPHOKMCION MEAU PACTBOPAIOT B JAUCTIWLINPO-
BAHHOI Boje, comepxaiueil 1 cM’ KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, JOBOMAT OOBEM pacTBOpa
JTUCTWUIMPOBAHHOM BOHOM 10 1 IMS B MEPHOU KOJIGE, IIEPEMEILMBAIOT U XPAHSIT B CKISIHKE C IIPUTEPTON
IIpOOKOM He 0oJsiee 1 roaa.

2.2.4. IIpueomoenenue pacmeopa medu maccosoli konuenmpavuu 20 mke/cm> (pacmeop b)

B MepHYy10 K06y BMECTUMOCTBIO 50 CM3 ¢ TTIOMOTIBLIO TTUIIETKY TIOMEIIAIOT 1 ¢M° pacTBOpa A, TOBOJISIT
JI0 METKU COJIAHOM KHUCJIOTOM, pa3zdaBiieHHOM 1:40, um nepeMmeinmBarT. PactBop XpaHAT He 6oJiee 3 Mec.
JlolyckaeTcs IIpUTOTOBIICHNE CMEIIAaHHOTO pacTBOpA MEAM, IIMHKA, MapraHia, xKejesa.

2.2.5. Ilpueomoenenue pacmeopos cpasHeHuUA

B MepHbIE KOJIObI BMeCTUMOCTBIO 100 cM® 13 GIOPETKM BMECTUMOCTBIO 10 ¢M°> HAJIMBAIOT YKAa3aHHbBIE
B TabJIN1IE OOBEMBI pACTBOPA b, JOBOIAT 10 METOK COJIAHOM KUCJIOTOU, pa3zdbaBieHHOU 1:40, 1 TIHATEIBHO
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IIEPEMCIINBAIOT. PEI,CTBOpBI CPdBHCHUA I'OTOBAT B ACHD IIPOBCACHUA UCIILITAHUAL. Z[OHYCK&@TCH IIPUTOTOB-
JICHUEC CMCIUIAHHLIX PACTBOPOB MEAN, IIMHKA, MAPI'dHIId, 2KCJIC3d.

MaccoBad KOHIICHTpAIIUd MEAU B PACTBOPE
Homep pacrBopa | O0BeM pacTtBopa | MaccoBad KOHIICHTpAIIMA MEIU B PACTBOPE

CpABHEHI B o3 CDABHEHIS, MKT/CM3 CPAaBHCHHUA B IIEpECUYETE HA MACCOBYIO JOJIO
" " B PACTUTECJILHOM MaTtepuaiie, MIH—]1 (Mr/KT)

1 0 0 0

) I 0.2 y

3 ) 0.4 4

4 5 1.0 10

d 10 2,0 20

2.3. llpoBegeHne UCHBITAHUMA

2.3.1. O30nenue pacmumenvHo20 Mamepuansa u pacmeopeHue 301bi

B THIJIEe B3BEIMBAIOT C IIOIPEIIHOCTHIO He 0ostee 0,02 I HaBeCKY UCIIBITYEMOM IIPOOBI, ITOATOTOBIICH-
HOM 110 11. 2.2.1, Maccoir 2 r. Turens 1nmoMemiaroT B XOJIOAHYIO MY(PEJIbHYIO II€4Yb U ITIOBBIIIAIOT TEMIIEPATYPY

10 250—300 "C. llocie npexpallieHUA BbIACICHUA AbIMa TeMIIepaTypy IIeYM ITIOJHUMAKOT J0 (325%25) "C u
BEAVT IIPOKAJIIMBAHNE B TEUYECHUE TPEX YACOB. 3aT€M TUTEJIb OXJIAXKIAKOT, 30JIy CMauMBaAOT HECKOJIBKUMU
KAIUISIMU AUCTWIIMPOBAHHON BOIBI Y U3 GIOPETKU WIM H03aTOPOM IIPWIMBAIOT 2 CMS COJISHON KUCIIOTHI,
pa3zoaBiieHHOH 1:1. Turenas moMenaroT Ha KUILILYXO OaHIO U yIIAPUBAIOT KUCIOTY IO BJIAKHBIX cojel. U3
GIOPETKM WIM J03aTOPOM B TUTEJIb IIPWIMBAIOT 5 CM° COJISIHOM KUCIIOTHI, paz6asieHHoit 1:10, HAKpPbIBAIOT
YaCOBBIM CTEKJIOM M BBIACPKMBAIOT Ha KUILIILEN BOAIHOM OaHe B TedyeHUe 30 MuH. PacTBOop 30JIbI, HE
(pIbTPYS, € IIOMOIIBIO ITAJIOYKM IIEPEHOCAT Yepe3 BOPOHKY B IIPOOUPKY, YCTAHOBIEHHVYIO B INTATHBE.
Turesb, IaIOYKY 1 BOPOHKY TIIATEJIBHO OOMBIBAIOT AUCTWUIMPOBAHHOU BOJAOM, JOBOIAT PACTBOP AUCTII-
JIMPOBAHHOM BOJOM A0 METKU, IIEPEMEIINBAIOT U AAXOT OCAAKY OTCTOATLCA. 11po0y mwig aHaiinza 6epyr, He
B3MYUYMBas OCaaxa.

JlommyckaeTcsl OTAEJIEHUE pPACTBOpPaA 30JbI OT HEPACTBOPUBIIEIOCA OCTAaTKa (PUIIBTPOBAHUEM Yepe3
OYMAa>KHbIN (PUIILTD.

OOHOBPEMEHHO CTABAT B TPEX IIOBTOPEHUSIX KOHTPOJIBHBIM OIIBLIT, IIPOBOASA €TI0 4YEPE3 BCE CTAIUU
aHa/I3a, UCKIIIoYas B3SITUE HABECKU UCIIBITYEMOM ITPOOBI.

2.3.2. Onpeoenenue medu 6 pacmeope 30.1bl

2.3.2.1. OmpenesieHUe MeOW B PaAcTBOPE 30JIbI IIPOBOAAT II0 AHAIUTUYECKOU JIMHUU 324.7 HM,
VICIIOJIB3Y4 JUIA aTOMU3AallUY TUIaM4 alleTWICH-BO3AYX WIN IIPOIIaH-0yTaH-Bo3ayX. lliaMsa okucIMTeIbHOE
(11po3pauyHoe, roiayooe). lllupuHay 1mein MoHoOXpoMaTopa, pacxo ra30B, TOK, IIUTAXOIINN JIAMIIY C I1IOJIbIM
KaToOAOM, YVCTAHABJIMBAIOT B COOTBETCTBUU C MHCTPYKUMSAMM, IIpWwiaracMbIMU K IIpuOopy 1 jamiie. llpu
YCTAHOBKE TOPEJIKU OTHOCUTEIBHO IIPOCBEYNBAOILIETO JIVYa JOOMBAKTCA MAKCUMAJIbHBIX 3HAYECHUI I10IJI0-
IIICHUY U1 PAaCTBOPOB CPABHEHUA.

2.3.2.2. 1lpubopsl, IHO3BOJIAIOIINE CUNTHIBATD IIOKA3AHUS B €AMHULIAX IIPOITYCKAHUA VI OIITUYECKON
IUDIOTHOCTU, TPaAyUPYIOT II0 CEPUU pacTBOPOB cpaBHeHUA. llpu crabmim3upoBaBLIEMCS PEXUME PAOOTHI
[Ip1ooOpa B ILIAMS BBOIAT IIEPBLIM PACTBOP CPABHEHUS, HE COAEpXKAILMNA MeIb, M YCTAaHABIMBAKT HAYalo
orcueTa (HyjIeBOoe 3HaueHUe olTudeckoil rwrotHocty win 100 % upornyckaHus). 3aTeM BBOIST B IDIaMs
[IATHIA PACTBOP CPABHEHUI ¢ MAKCUMAJIbHOW KOHLICHTpAIMEU MEIUM U ¢ IIOMOIIBIY COOTBETCTBYIOIIUX
PETrYJIMPOBOK YCTAHABIMBAIOT pa3Max IHKajiIbl. CHOBA BBOIAT IIEPBLIA PACTBOP CPABHEHUS, IIPOBEPSIIOT U,
eCJI TPEeOyeTCA, KOPPEKTUPYIOT YCTAHOBKY Hadala OTCYeTa. 3aTeM BBOIMIT B IUIaM$ OCTAJILHBIE PACTBODDLI
CpPaBHEHUA B IIOPAJAKE BO3paCTaHUI B HUX KOHUEHTPALIMU MEAU U PETUCTPUPYIOT COOTBETCTBYIOIINE UM
[I0Ka3aHUA M3MEPUTEIILHOTO IIpUbopa II0 IIKAJIE IIPOIIYCKAHUA WIM PABHOMEPHOM IIKaJIE OIITHYECKON
IUIOTHOCTH.

2.3.2.3. Ilpubopnr, uMmeroinue LMGPPOBLIE IIPeOOPA30OBATEIIN MU3MEPIEMOrO CUrHajla B 3HAYCHUE
KOHLIEHTpALIUY, T'PAIyUPVIOT II0 ABYM pPacTBOpaM CpPaBHEHUI — IIEPBOMY U IIATOMY. YCTAHOBUB HadajIo
oTcyeTa (HYJI€BOE€ 3HAUECHUE KOHLIEHTpAIIUHM) II0 IIEPBOMY PACTBOPY CPAaBHEHUM, B IUIaM4 BBOIAT IISATHIN
PACcTBOP CPABHEHUS U JOOMBAIOTCS II0JIOKEHUS, KOTAAa BEJINYMHA OTCUETa PABHA COOTBETCTBYIOLLIEMY 3TOMY
PACTBOPY 3HAUYCHUIO MACCOBO JOIM MeAU B pactutesibHoM matepuaiie — 20,0 mutn—!. TTortepeMeHHO BBOIM
B IUIAMS IIE€PBBIM U IIATHIA paCTBOPLI CPaBHEHUA, JOOMBAKOTCA TOYHOM YCTAHOBKY VKAa3aHHDBIX 3HAYCHUMN.

2.3.2.4. OrtrpagyupoBaB IIPUOOP 110 pacTBOpPAM CPABHEHUA, B IUIAMA BBOIAT PACTBOPLI 30JIbI U
PETUCTPUPYIOT COOTBETCTBYIOIME MM II0KA3aHUA M3MEPUTEIILHOTO IIpubopa. OITHOBPEMEHHO IIPOBOIAT
KOHTPOJIBHBIM OIIBIT. Yepe3 KaxXable AeCATb U3MEPEHUU B IUIaMY BBOAAT IIEPBBIM M IISTBHIA PACTBOPLI
CpPaBHEHUA IJISI IIPOBEPKY I'PAAYNPOBOUYHOMN XapaKTEPUCTUKU I1prbdopa. Eciu 1mpu 1mpoBepke 0OHApPYyKUBA-
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IOTCSI OTKJIOHEHUS TI0Ka3aHU ITprubopa, BLI3BIBAIOIINE ITOTPEIMHOCTDL U3MepeHU Oojiee yeM Ha 3 % OTH.,
TpaIyUPOBKY IIPUOOPA KOPPEKTUPYIOT WIN IIOBTOPAIOT U IIOCIIEAHNE AECATh PACTBOPOB 30JIbI AHAJIN3UPYIOT
CHOBA.

Eciau 1mokasaHue 1mpuoopa Ud pacTBOpa 30JIbL IIPEBLIIACT IIOKA3AHUE UIA IIATOTO PACTBOPA CPABHE-
HUSL, PACTBOP 30JIbL Pa30aBIAIOT COJISIHOM KUCJIOTOM, pa3daBiieHHON 1:40, u moBropsaioT usMepeHue. 11pu
TAKOM K€ pa30aBIIEHUU IIOBTOPAKOT U KOHTPOJIbHBIN OIIBIT.

24. ObpadboTKa pe3yjJbTaToOB

2.4.1. Ilpu ucmions30BaHUM IIPUOOPOB, ITO3BOJISMIOIINX CUUTHIBATH ITOKA3aHUI B €AUMHUIIAX IIPOITYC-
KAaHUA WM OIITUYECKOM IUIOTHOCTU, II0 AAHHBIM, IIOJIYYEHHBIM JUIS PACTBOPOB CPABHEHUS, CTPOAT
rpaayupoBOUYHLIN Ipaduk. I11o ocn abcumce OTKIIAAbIBAOT MACCOBLIE KOHIICHTpPAUMM MEAU B pacTBOpax
CPABHEHUS B IIEPECUETE HA MACCOBBIE IOJIM B PACTUTEIIBHOM Marepyaie B MJIH !, yKa3aHHbIE B TAOJIMILIE,
a 110 OCH OPAMHAT — COOTBETCTBVIOIIINE UM IIOKA3aHUI U3MEPUTEIILHOTO IIpubopa. 110 rpaayupoBoyHOMY
rpapKy HAXOOAT KOHLICHTPALIMU MEIM B aAHAIM3UPYEMBIX PACTBOpAX B IIEpeCcUYETe HA MACCOBBLIE HOJI B
PACTUTEIILHOM MAaTepuajle B MJIH 1.

2.4.2. 1lpy UCIIOIB30BAHUU IIPUOOPOB, IIO3BOJIMIOIINX CYUTHIBATH IIOKA3AHUA B €AMHUIIAX KOHIIEHT-
paluy, 6iarogapd JIMHEMHOM 3aBUCUMOCTU IIOKA3aHUI OT MACCOBOM KOHILIEHTpAallMM MEIU B PACTBOPE B
HCIIOJIB3YEMOM JIMAIIa30HE KOHLIEHTPAIIMU ITOJYYEHHBIM OTCUYET PABEH MAaCCOBOM KOHUEHTPALIMU MEIU B
AHATM3UPYEMOM DACTBOPE B IIEPECUETE HA MACCOBYIO JOJIIO B PACTUTEIBHOM Marepuaiie B MiIH L.

2.4.3. MaccoByIO OO0 MEAM B BO3AYIITHO-CYXOM PacTUTEIbHOM MaTepuaie (X ), MiaH !, BBINUCISAIOT
110 hopMyIie

X=K(C— (), (1)

rae K — xo3dduumeHT, yY4UTHIBAKOIINIL pa30aBIeHNE aHAJIM3UPYEMOI'O PaCTBOPA; IIPU aHAIM3E Hepa30aB-
JIECHHBIX pacTBOPOB K=1, pa3baBjeHHbBIX B 2 pa3za — 2 U T. IL.;
(C — mMaccoBad KOHIIEHTpALII MEJIU B paCTBOPE 30JIbL B IIEPECUYETE HA MACCOBYIO JOJIIO B PACTUTEILHOM
B MaTtepuaie, MiIH !;
C; — cpenHee aprupMeTUIeCKOe 3HAYEHUN MacCOBOM KOHLEHTPALIUU MEIM, ITOJIYYEHHBIX B KOHTPOIIb-
HOM OIIBITE, B IIEPECUETEe HA MACCOBYIO JOJIO B PACTUTEIILHOM MaTepuaie, MiIH !.

3HAUEeHUE PE3YJIbTATA KOHTPOJILHOTO OIBITA HE HODKHO ITPEBBIIIATDH | /3 MacCOBOI TOJIU MeAU B
pPACTUTEJIbHOM MAaTepHalle.

3a OKOHYATEJIbHBIN Pe3YyJIbTAaT UCIILITAHUA IIPUHUMAKIOT CpeIHee apu(PMETNUECKOE PE3YJIbTATOB JIBYX
[IapaJUICJIbHBIX OIIPEAcIeHUI. Pe3yibTaT BBIUUCIAKIT A0 BTOPOrO ACCATUYHOIO 3HAKA U OKPVYIJISIOT IO
[IEPBOTO AECATUYHOIO 3HAKA.

JlommyckaeTcst IIpoBeAcHUE aHAJIN3a 0€3 IapaUIEIbHBIX OIIPEACICHUN IIPY HAJIWYUU B ITIaPTUN UCIIBI-
TYEMBIX ITPOO cTaHAApTHBIX 00pa3loB (CO). 3a pe3yabTaT UCIILITAHUA IIPUHUMAIOT PE3YJIbTAT €AUHUYHOTO
OIIpEIECIICHUA, €CJIM PA3HULIA MEXIY BOCIIPOU3BEACHHBIM U aTTeCTOBAHHBLIM B CO coaepKaHUEM OIIPEIe-
JIIeEMOro 3sieMeHTa He IpeBbruaer 0,7 D. B sToM ciiydae o00s3aTejleH BBIOOPOUYHBIN CTATUCTUYECCKUM
KOHTPOJIb CXOAVMMOCTU IapaUICJIbHBIX OIIPEAcICHUHA.

KoOHTpOJIBHBIE aHAJIM3BI IIPOBOAAT B JABYX IIapaUICIbHbBIX OIIPEACICHUSX.

2.4.4. JlommyckaeMble paCXOXIECHU MEXIY PE3YJIbTaTAMU 11apaAJUIECIIbHBIX OIIPEAETIEHUN (d,5.) 1 MEXIY
pesysibTaTaMu, IOJYYE€HHBIMU B Pa3HBIX YCIOBUAX (D,s.), IPU JOBEPUTEILHON BeposaTHOCTH P = 0,95 He
JIOJKHBI ITPEBBIIIATD CIISAVIOIINX 3HAYCHUN:

d

d

~. = 0,17 X+ 0,22; (2)

= 3
D= 0,52 X — 0,31, ©)

I'AC X — CPCOHCEC apH(l)MeTH[IE‘/CKO@ PE3VIILTATOB ABYVX IIAPAJUICJIBHDBIX OIIPECACIICHUN, MJIH_I;

X — cpenHee apU(PMETUUYECKOE DPE3YILTATOB JABYX MCIIBITAHWM, BBIIIOJIHEHHBIX B PA3HBIX YCIIOBUMAX,
wH !
[IpenenbHyI0 TTOTPEeITHOCTE pe3yabTara aHaamsa (Ay), MIIH 1, Ipu OMHOCTOPOHHEI HOBEPUTEIHLHOI
BepOoATHOCTU P = (0,95 BLIUUCIAIOT 110 POPMYIIE

As = 0,30 X — 0,18, (4)

rme X — maccoBas OIS MeIU, MIIH L, (pe3yJsIsTaT eqMHUIHOTO OIpeAeSIeHUS WK cperHee apudMeTniec-
KOE€ PE3YJIbTATOB ABYX IIapajUIe/IbHBIX OIIPEACIICHNN).
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3. ®OTOMETPUUYECKUI1 METOJI OIIPEAEJIEHUS MEIN
C TUDTUJIMTUOKAPEAMATOM CBUHIIA

MeTon 0CHOBAH HA CPABHEHUU OIITUYECKON INIOTHOCTU KEJITO-KOPUYHEBOTO KOMIUIEKCHOTO COEIM-
HEHUI MEIU C IUSTWIAUTUOKAPOAMATOM, SKCTPATUPOBAHHOI'O YETHIPEXXIIOPUCTBIM YIJIEPOIOM U3 pacTBOPA
30JIbI ¥ PACTBOPOB CPABHEHUS ¢ U3BECTHOMN KOHIICHTpAUEU MEON.

3.1. Anunmaparypa, Martepuajab U pPeaKTUBBLI

3.1.1. lloaroroska 11po0 K UCIIBITAHUIO U UX MUHEpaIn3auuu — 11o 11. 2.1.1.

3.1.2. Jli1a onpenesieHUS MeIU B paCTBOPE 30JIbI IIPUMEHSIOT:

(pOTORJIEKTPOKOIOPUMETD WIN CIIEKTPOPOTOMETD, ITO3BOJISIONINI pa00TaATh B MHTEPBAJIE UIMH BOJIH
420—450 awMm;

BECBI JIJA0OpATOPHbIE 2-T0 Kilacca TOYHOCTU ¢ HAMOOJBbIUUM IIpeaciioM B3BemIuBaHug 200 r 1 4-ro
KJlacca TOYHOCTU ¢ HaubobImM IpeaciioM B3BemrnBaHusa S00 r mo 1 OCT 24104;

BOPOHKU AEJIUTEIbHBIE BMecTUMOCTBIO 50— 100 1 2000 cm?® mo TOCT 25336:;

KOJIOBI MEPHBIE ¢ IIPUIUIN(POBAHHBIMU IIPOOKAMU 2-TO Kjlacca TOYHOCTU BMeCTUMOCTBHIO S0, 100 m
1000 cm3 o TOCT 1770:;

[UIIETKY 2-TO KJjlacca TOYHOCTH BMECTUMOCTBbIO 10 C¢M° WM [03aTOP TOM e BMECTUMOCTHU C
[TIOTPENTHOCTBLIO TO3NPOBaHUA He Oosiee 1 %, M3roTOBIEHHBIN M3 MaTepuaia, He 3arpA3HAIONIETO PACTBOP
MEIBIO;

GIOPETKY ¢ KPAHOM 2-TO KJIACCa TOYHOCTU BMECTUMOCTBIO 10 ¢M° M IUIIETKY 2-T'0 KJlacca TOUHOCTH
BMECTUMOCTBIO | cM3;

(bIbTPBI 00€330JICHHBIE «bej1ad JIeHTa» auaMeTpoM 15 ¢M wiu oyMary QuibTpOBaJIbHYIO JIA00OpATOD-
Hyro Mapku OHC o TOCT 12026; ouyniaoT OT 3arpA3HEHUS MEIbI0 CIEHYIOMINM 00pa3oM: (PWILTPHI,
BJIOKEHHDBIE B BOPOHKM, ABAXABLI 3allOJHSIOT COJISHOM KUCIOTOM, pa3baBiieHHOM 1:100, IIpoMbIiBaroT
HEOOJILIINMU ITOPLUAMN JUCTWUIINPOBAHHOM BOALI O HEUTPAILHOU PeakIIUU 110 YHUBEPCAILHON WHIM-
KaTOpHOM OyMare M BBICYIIIMBAKOT HA BO3AYXE WJIN B CYIHWIBHOM LIKady IIpU TeMileparype He BoIe 95 “C;

OyMary MHAMKATOPHYIO VHUBEPCAJIbHYIO 1A olpenacieHud pH 1—10;

yriiepod deroipexsuiopucToiil 1o 1 OCT 20288, x.4. wiu 4.1.a.;

IIPUTOOHOCTDL PeaxkTuBa I aHaiam3a 1mpoBepatoT 1o 'OCT 27996;

mnsTwinnTnokapoamar Hatpud o 'OCT 8864, x.4.;

ceuHell a30THOKUCIBIN 110 [OCT 4236, x.4. vt 4.71.a.;

MeIL cepHoKUcIyio S-Boaayio 1o ['OCT 4165, x.4.;

kuciaory coindaayro 1o 1'OCT 3118, x.4., pa3daBieHHYIO AUCTWLIMPOBAaHHOU Bogou 1:40 u 1:100 110
O0BEMY;

kuciaory cepayro 1o 1 OCT 4204, x.u.;

HATPUHN JIMMOHHOKUCIIBINA Tpex3aMelleHHbIN 110 1 OCT 22280, 9.g.a.;

BOAY AVCTWUIMPOBAHHVIO WIN JEMOHU3UPOBAHHVIO, IIPOBEPEHHYIO 110 II. 2.1.1.

[Ipumevanue. JomyckaeTcsl UCHOIB30BATh alllIapaTypy, MEPHVIO IIOCYIY U APVIAE CpelCTBAa M3MEPCHUS,
MMEIOIIUE TaKWEC X WIU JIYUIIAC MECTPOJOTMICCKUC XapaKTePUCTUKN.

3.2. lIloaroroBKxa K UCIBITAaHUIO

3.2.1. lloaroroBka 1po06 K UCIIBITAHUKO — 110 II. 2.2.1.

3.2.2. Ilpueomosnenue pacmeopa ousamuirdumuoxapoamama C8UHUA 8 YEeMbIPEXXA0PUCINOM Yaaepooe

0,664 r gusTWIIMTHOKApOaMara HaTpUs IIOMEIIAIOT B JACJIUTEIBHYIO BOPOHKY BMECTUMOCTBIO
2000 cM?, mpwinBaoT 1 IM° YeTBIPEXXIOPUCTOTO yriiepoaa, pubasisior (0,486 T a30THOKUCIIOTO CBUHIIA,
pacTBOpPeHHOTO B 100 cM3 TUCTWIIMPOBAHHOM BOABI, Y BCTPSXUBAIOT B TEUEHUE 5 MUH. [1ociie pa3ueieHud
(ba3 HIDKHUU CIIOM YETBHIPEXUIOPUCTOTO YIJIEPOA C PACTBOPEHHBIM B HEM JIUATWIANTHOKApOaMaToOM CBUHIIA
(PIWIBTPYIOT 4Yepe3 CyXoM OYMaXXHBIM (PIWIBTP B CYXVIO CKIIMHKY M3 TEMHOTI'O CcTekiia. PacTBOp XpaHIT B
XOJIOOWJIbHUKE He Oosiee 1 Mec.

3.2.3. Ilpueomosnenue pacmeopa ¢ maccogou doseu Aumounoxkucroeo Hampus 10 %

100,0 T Tpex3aMelIEHHOTO JIMMOHHOKUCIIOTO HATPpUs pacTBOpsoT B 900 cM IMCTWLUIMPOBAHHOMN BOIBL.
[losrydeHHBIN pacTBOP OYMILIAIOT OT IIPUMECEN MEAUN SKCTPAKLIMEN pACTBOPOM AMATWIAUTHOKApOaMaTa CBMHLIA
B UETBIPEXXIIOPUCTOM YIJIEPOIE, TIPUTOTOBRIEHHOM 110 1. 3.2.2. JInst storo 1 aM3 pacTBOpa IOMEIAIOT B
JIEJUTENILHYIO BOPOHKY BMecTuMOocThio 2000 cm?, mpuwimsaot 10—20 cM? pacTtBopa AMATWIIUTHOKAapbaMara
CBUHIIA B YETBHIPEXXIOPUCTOM VITIEPOJE, BCTPAXMBAIOT B TE€UYEHUE 2—3 MMH U I1IOCJIE pasaciieHus da3s
OTOpaChIBAKOT HIZKHUM CJI0M. O1Iepalliio IIOBTOPSIOT A0 TEX 110D, II0KA opraHndeckas (pasa CTAaHET COBEPILIEHHO
OECLIBETHOM. 3aTeM OUYMILACMbBIN PACTBOP OTMBIBAIOT OT CJIEAOB AMATIWIIUTHOKApOaMaTa CBMHILIA, BCTPAXUBAsL
ero ¢ 10—15 cM® YeTBIPEXTIOPUCTOTO VIVIEPOAA B TedeHUe 1—2 MUH M OoTOpachIBas OpraHMdecKyro ¢asy.

17



C. 6 TOCT 27995—88

[IpoMBIBKY ITOBTOpsAOT. OUUILEHHBLIA PACTBOP (PIUIBTPYIOT 4Yepe3 OyMaKHbBIN (PWILTP ¢ OEJIOM JIEHTOI,
OUMILIEHHBI OT 3aIrpsA3HEHUS MeIblo. PacTBOp XpaHAIT B XOJIOMIUIBHUKE HE Oostee 1 mMec.

3.2.4. TIpATOTOBJIEHME PACTBOPA MEAM MACCOBOM KOHILEHTpaumu 1 Mr/cm> (pactBop A) — 110
1. 2.2.3.

3.2.5. TIpUroToBIIEHNE pACTBOpAa MeOM MAaccoBOi KoHueHTpauuu 20 Mkr/cm> (pactBop B) — 1o
1. 2.2.4.

3.2.6. IlpurorosieHue pacTBOPOB CpaBHEHUI — 110 II. 2.2.5.

3.3. llpoBeneHUe UCIHBITAHUMI

3.3.1. O30JIeHUE PACTUTEIILHOIO MaTeprajla U pacTBOPEHUE 30Jbl — 110 1II. 2.3.1.

3.3.2. Onpedenenue medu 6 pacmeope 301bl

3 pacTBOPOB 30JIbI M PACTBOPOB CPABHEHUS H03ATOPOM WIM IIMIIETKON GepyT Ipobsl 1o 10 cm>,
[IOMEIIAIOT B HEJIMTEJILHBIE BOPOHKM, HO3aTOPOM WIM M3 OroopeTku Ipwiusanot 1o 10 c¢Mm? pacrBopa
JIMMOHHOKUCJIOTO HATPUS, [IEPEMEILMBAIOT Y J03aTOPOM WIM U3 BIOPETKY TIpMiMBaioT 1o 10 cM® pacTBopa
IVASTWIANTAOKApOaMaTa CBMHILIA B YETHIPEXXIIOPUCTOM yIylepoae. BCTpsaxuBaroT BOPOHKU B TEUYEHUE 2 MUH.
[1ocie pasaeneHnd (a3 HIDKHUM CIIOM YETBHIPEXXIIOPUCTOTO YIVIEPOAA CIUBAIOT B KIOBETY (POTOIIEKTPOKO-
JIOpUMETpPA ¢ TOJIIMHOU IIPOCBEUYNBAEMOTO CJI04 20 MM.

JlommycKkaercs IIPOBEACHUE BSKCTPAKILIMU B JAPYIUX TEPMETUYHO 3aKPBIBAIOIIUXCI TEXHOIOTHMUYECKMX
eMKOCTIX BMecTUMOCTBI0 50— 100 cMm’. Pasuenenue ¢as B 3TOM cilydae IIPOBOIAT B AEJIUTEILHBIX BOPOHKAX
JIN0O OTOUPAIOT OAHY U3 (a3 LIIIPULEM WIN IIUIIETKOU C I'PYILEH.

BDKCTPAKThI (POTOMETPUPYIOT OTHOCUTEIIBHO YEThIPEXXIIOPUCTOTO YIJIepoia IIPU JUINHE BOJIHBI 436 HM
I UCIIOJIB3YA CBETOPWIBTP ¢ MAKCUMYMOM CBETOIIpoIlycKaHUs B obsractu 420—450 HM.

OOHOBPEMEHHO IIPOBOIAT KOHTPOJIBLHBINA OIIBIT.

Eciau 3HaueHUEe ONIITUYECKOM IUIOTHOCTU SKCTPAKTA M3 PACTBOPA 30JIbI IIPEBLIIIACT 3HAYCHUE OIITU-
YeCKOM IUIOTHOCTU HBKCTpakKTa U3 IIATOrO pPacTBOpA CPABHEHUM, PACTBOP 30JIbI Pa30aBILIOT COJIAHOU
KUCJIO0TOM, pa3baBiieHHOU 1:40, U IOBTOPAIOT OIIMCAHHBIE BBILIIE OIIepalluil B TOM XKe Itopdaake. 11pu Takom
Ke pa30aBIICHUU IIOBTOPAKOT U KOHTPOJILHBIU OIIBIT.

JloryckaeTcs IIpOoIIOPHMOHAIILHOE U3MEHEHUE 0OOBEMOB IIPO0 PACTBOPOB 30JIbI, PACTBOPOB CPABHEHUSL
1 PACTBOPOB peareHTOB IIPU IIOTPEINHOCTY JO3UpoBaHus He OGosee 1 %.

Bce paboThI ¢ YeTBIPEXXIIOPUCTBIM VIJIEPOAOM CIEAYET IIPOBOJAUTL B BBITSKHOM I1IKAQY.

34. ObpaboTka pe3yJIbTaToOB

3.4.1. 1lo pe3yiabraraM (poTOMETPUPOBAHUA SKCTPAKTOB U3 PACTBOPOB CPABHEHUA CTPOSAT I'PALYUPO-
BOYHBIN IpaUK, OTKJIaAbIBAAd 110 OCU abCIIMCC MAaCCOBBIE KOHIICHTPALIMU MEIU B pacTBOpPaAX CpaBHEHUA B
[lepecueTe Ha MACCOBBIE JIOJUM B PACTUTEILHOM MaTepuale B MJIH !, yKa3aHHBIE B TaOIMIE, a TI0 OCU
OpAMHAT — COOTBETCTBYIOIIIME MM 3HAYEHUA OIITUYECKOM IUIOTHOCTU. Ilo rpamyupoBouyHOMY rpaduky
HAXOOAT MACCOBBIE KOHILICHTPA MEIU B AaHAJIM3UPYEMBIX pPAaCTBOpAX B IIepecUYeTe HA MACCOBBIE JTOJIU B
PACTUTEIILHOM MaTepuajle B MJIH 1.

3.4.2. MaccoByio J0OJ10 MEIU B BO3AYIIHO-CYXOM PACTUTEIILHOM MaTepuajie BBIYUCIIAIOT 110 1I. 2.4.3.

k) 7
3.4.3. JlomrycKaeMble DPACXOXKIEHUA MEXAY pe3ybTaraMy I[apajUIeJIbHBIX OllpeaeieHu (d6.) ¥

MEXIY pe3yJibTaTaMU, IIOJIYyYEHHBIMU B pPa3HbIX YCIOBUAX (D ’,.), IIPU JOBEPUTEIIBHOU BEPOATHOCTU
P=0,95 He DOJDKHBI IIPEBLIIATL CIIEAVIOIINX 3HAYCHUN

d’..=0,11X"+0,39; (5)
D’ 50 = 0,65 X’ — 0,42, (6)

rie X - — cpemHee apuMETHYECKOE PE3YILTATOB ABYX IIAPAJLIEIbHBIX OIIPEdeTeHIi, MiTH 1
v/ _  cpenHee apudMeTHdecKoe Pe3yIbTATOB ABYX UCIIBITAHUIA, BHIIOJTHEHHBIX B PA3HBIX YCIOBHSX,

M.l-Il.

[IpenenbHY0 IOrpeIIHOCTE Pe3yiibTara aHaims3a (A y), M) 11, Ipu OTHOCTOPOHHEN TOBEPUTEIHLHOI
BepoaTHOCTU P=0,95 BLIUUCILIOT 110 POPMYJIE

Ay =038 X" — 0,25, (7)

rme X © — MaccoBas A0S MeIU, MJIH ! (pe3yIbTaT equHUYHOrO OlpEeNeSIeHUs WK cpeaHee apudhMeTH-
JeCKO€E PE3YJIbTaTOB JBYX IapaUICIbHBIX OIIPEACIICHU).
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MH®OPMAIIMOHHBIE TAHHBIE

1. PASPABOTAH U BHECEH l'ocynapcrBennsiM arponpoMbinieHHbiM KomuteTrom CCCP

PASPABOTYUKHA

C.I'. CamoxBanoB, xaHa. c.-X. Hayk (pykosoautenb TeMbl); H.A. YeboTapeBa, KaHa. OMOJ. HayK;
I'.'U. I'opmkosa; B.A. UyiikoB, KaHa. 6uos. Hayk;, X.K. XyagKoB, KaHa. OM0JI. HAyK

2. YTBEPXK/EH U BBEJIEH B TEVUCTBHUE Ilocranosiaennem I'ocynapersennoro komutera CCCP mo
crangapram ot 23.12.88 Ne 4538

3. BBE/IEH BIIEPBbIE

4. CCbUIOYHbBIE HOPMATUBHO-TEXHNUYECKHUE JOKYMEHTDbI

O6o3HauyecHre HT/, Ha KOTOpBIN 1aHA CCHIJIKA HoMmep pasmena, myHKTa

['OCT 1721—85
[OCT 1722—85
['OCT 1770—74

LS I

[OCT
[OCT
[OCT
[OCT
[OCT
['OCT
['OCT
['OCT

3118—77
4165—78
4204—77
4236—77
3457—75
7194—81
8864—71
9147—30

A & " H =

LS I

o LD D LD
i ke

HHHE

D
[—
-

Y — DD o D2 DO DD — DD

12026—76
['OCT 13586.3—83
['OCT 13979.0—86
['OCT 20288—74
['OCT 22280—76
['OCT 24104—838
['OCT 235336—82
['OCT 27262—87
['OCT 27996—88
['OCT 30692—2000

[OCT

1.2

1.2
1 £ 3.1.2
I

d.1: 2
3

L ] L. B j

1.2
1.2

1.2
BOJHAA YACTH

1

1
2
2
2
2
3
2

1
3.1
2.1.
3
1

1
3
3
2
2

1
3
B

5. Orpannyenue cpoka JeicTBHd CHATO MO NpoToKoJay Ne 4—93 MexrocymapcrseHHoro Cosera nmo CTaH-
gapTusanum, merpojorud 1 ceprupukanun (MYC 4—94)

6. IEPEU3IAHUE
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