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H&CTOHH_[Hﬁ CTAHAAPT PACIIPOCTPAHACTCAHA Hd KOPMd PACTUTCIIBHOTO ITPOUCXOKACHUA U YCTAHAB/INBACT
aTOMHO—a6COp6HHOHHBIﬁ 151 (I)OTOMeTpHIIeCKHe MCETOHALI OIIPCHACIICHUA B HUX MACCOBOU HOJIN MdAdpIraHIid.

1. OTbOP I1POb

Ot60p mpod — o T'OCT 1721, T'OCT 1722, TOCT 7194, T'OCT 13586.3, TOCT 13979.0,
['OCT 27262.

2. ATOMHO-ABCOPBIIMOHHBIN METOJI OITPEJEJEHUS MAPTAHIIA

Meron OCHOBaAaH Ha CPAaBHEHUUM IIOIJIOIEHUS PE30HAHCHOIO WM3JIIYYEHUS CBOOOJIHBIMM aTOMaMMU
MapraHila, O0pa3yIOIIUMUCA B IUIAMEHU IIPU BBEIACHUM B HErO PAacTBOPOB 30JIbI KOPMOB M PACTBOPOB
CpPAaBHEHUY ¢ U3BECTHOM KOHIEHTpaure Mapranua. 11py ucrionb3oBaHNM IDIAMEHU BO3AYX-IIpOIlaH-0yTaH
BIIMSHUE COIIYTCTBYIOILIMX 3JIEMEHTOB YCTPAHAIOT, BBOAA B PACTBOPHI U30BITOK CTPOHIINA.

2.1. Aunmaparypa, MaTepualdbl U pPeakKTUBBHI

2.1.1. JIi1s 1moaroToBKM 1Ipo0 K UCIIBITAHUIO U UX MUHEPAJIN3ALUU IIPUMEHSIOT:

n3MepunTens 1pod pacreHut UI1P-2, conomopesky UCP-1;

CYILWIKY IIpo0 KopMoB CK-1 win mxad CyllibHBIN JIAOOPATOPHBIN € IIOTPEITHOCTHIO IIOAACPXKAHUA
TeMIlepaTypbl He boisee 5 "C;

MeJIbHULY j1abopaTtopHyio MPI1-2;

CUTO C KPYIJIBIMU OTBEPCTUAMU JUAMETPOM 1 MM, M3TOTOBJIEHHOE U3 CTAJIA WWIN aIIOMUHUA;

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

['OCT 24104*;

[1e4b MY(PEIIbHVYIO, O0ECIIEUNBAIOIIYIO ITOMICPKAHME TeMIIepaTyphl 325 "C ¢ IIOIrPEIITHOCTLIO HE 0oJIee
25 °C;

IIIATINBL I TUTJIEN MY(EJIbHBIE

0aHIO BOIAHVIO;

CTEKJISHHBIE WIM IUIACTMACCOBBIE OAHKM BMECTUMOCTBHIO 250 ¢M3 ¢ IUIOTHO 3aKPBIBAIOIIMMUCH
IIPOOKAMU WIN KPBILKAMU;

U papdopoBbie HU3KUE No 4 110 I'OCT 9147

CTEKJIAa YaCOBBIE JUAMETPOM S CM;

[1AJIOYKY CTEKJIIHHBIE OILIABJICHHBIE,

BOPOHKM CTeXISTHHBIE JadoparopHble guaMeTpoM 36—56 MM o I'OCT 25336;

IPOOUPKU TPAAYUPOBAHHBIE co nUIMdoM BMecTumocThio 20 cm® o TOCT 25336:;

IITATUB JUIS IIPOOUPOK;

GIOPETKU € KPAHOM 2-T0 KJIacca TOYHOCTU BMECTUMOCTBIO 50 CMS WIM H03aTOPBI arpeCCUBHBIX
KUIKOCTE BMECTUMOCTBIO 2 U 5 CM° € IOTPEILIHOCTBIO JO3UPOBAHUS HE 6ojiee 2 %, BBIIIOJHEHHBIE U3
MATEPUAJIOB, HE 3aIrPIA3HAIOIINX PACTBOP MAapraHLIEM;

kKuciaory coiiaayio 1o 1'OCT 3118, x.4., pa3zdbaBiieHHVIO AUcTWUIMpoBaHHOM Bogon 1:1 u 1:10 1o
00BEMY;

Boay auctwrmmpoBaHayo 1o I'OCT 6709.

*C 1 mroag 2002 r. sBBoautcda B nercteue 1OCT 24104—2001 (3mech 1 jmajee).
N3nanve opuouaibHoe IlepeneyaTka BocOpemeHa
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2.1.2. Jli4a onpenesieHUA MapraHia B pacTBOPE 30JIbl IIPUMEHIIOT:

BECHI JIA0OpATOPHLBIE 2-T0 Kilacca TOYHOCTU C HAMOOJBIIUM IIpeacjoM B3BemmuBaHug 200 r© 1 4-ro
KJjlacca TOYHOCTU ¢ HauOoabImM IpeaeciioM B3BemnuBaHUg d00 T o 'OCT 24104;

aTOMHO-a0CcOopOLIMOHHbIN ciiekTpoMerp C-302,C-112 wim C-115;

JIAMILY € IIOJIBIM KaToaoM g olrpeaesieHrus mapradua JICII-1 wm JIT-2;

KOMIIPECCOD BO3MYIUHBIA MEMOPAHHBINA IIPOU3BOAUTEILHOCTIO He MeHee 20 IM>/MUH IIPU JaBJICHUH
He MeHee 300 xlla;

alleTWIeH pacTBOpeHHbIN TexHnuecKU 11o 1 OCT 5457 wim nporraH-6yraH OLITOBOM B OA/UIOHE;

KOJIOBI MEPHBIE ¢ IIPUNUIMEMPOBAHHBIMU IIPOOKAMU 2-TO Kilacca TOYHOCTU BMeCTUMOCTBIO 50, 100 u
1000 cm? o TOCT 1770;

npobupku co uumdom Bmectumoctbio 10—20 cm? o TOCT 25336

[IUIIETKY 2-TO KJIacca TOYHOCTA BMECTUMOCTBIO 5 CM° WY J03aTOP TOM K€ BMECTUMOCTH C TTOTPELHOCTHIO
go3npoBaHud He Oosiee 1 %, BBITOJHEHHBIN U3 MAaTEPHAIOB, HE 3arPS3HSIIONINX PACTBOP MapraHLEM;

GIOPETKY C KPAHOM 2-TO KJIacca TOUYHOCTU BMECTUMOCTBIO 50 ¢M> WIIM 103aTOP BMECTUMOCTBIO 5 cM>
C IIOTPEIIHOCTBIO JO3UpoBaHUS He Oosiee 1 %, BBIITOJHEHHBIN U3 MAaTEPUAIOB, HE 3arpSI3HSIONIINX PACTBOP
MapTraHLIEM;

BIOPETKY € KPaHOM 2-TO KJIacca TOYHOCTH BMECTUMOCTBIO 10 ¢M° M IUIIETKY TPaaIyUpPOBAHHYIO 2-TO
KJIACCAa TOYHOCTUA BMECTUMOCTBIO 10 cM>:

cTakaH 13 TepMmocToitkoro crexia o TOCT 25336 smectumoctbio 1000 cm>:

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

kKuciory cepHyio 1o 1 OCT 4204, x.4., pa3baBileHHYIO JUCTUWUIMPOBAHHON BoAOU 1:4 110 00BEMY;

HaTpuit cepHucTokuciabiil 10 I'OCT 195, u.n.a., pactBop ¢ maccoBoit goneir 10 %;

KaJIWil MApTaHIIOBOKUCIBINM, CTAHAAPT-TUTP ¢ (1/ s KMnO,) = 0,1 mons/mm> (0,1 H.):

crpoHIUi xstopucThiii 6-BoaHbIl 110 1 OCT 4140, u.n.a.;

Boay auctwompoBaHayio 1o 'OCT 6709.

[IpuMmedanue. JonyckaeTca MCHOIB30BATh allllapaTypy, MEPHVYIO TIOCYIY U ApPYyrUe CpelCcTBA U3MEPCHUS,
MMEIOIIUE TaKWEC X WIU JIYUIIAC MECTPOJOTMICCKUC XapaKTePUCTUKN.

22. llogroroBKxa XK MCIBITAHUIO

2.2.1. Ilodeomoexa npob k ucnvimanuio

CpenHIow IIpody ceHa, CHjIoca, CeHaxa, COJIOMBI, 3€JIEHBIX KOPMOB M3MEIbYAOT HA OTPE3KU JUIMHOU
1—3 cM; KOpHEIUIOALL pa3pe3at0T Ha IUIACTUHKU (JIOMTUKHM) TOJILIMHON a0 0.8 cM. MeToaoM KBapTOBAHUA
BBIACJISIIOT 4ACTh CPEeAHEMN IIPOOBI, MAacca KOTOPOM IIOCJIE BBICYIIMBAHUSI HOJKHA ObITH He MeHee 100 r.
BroicymmmBanue mpo0 IPOBOAST B cynnuIbHOM Iukady 1mpu temiieparype 60—65 °C 10 BO3AYIITHO-CYXOIro
COCTOSIHUAL.

[locie BhICYIIIMBAaHUA BO3AYIIHO-CYXYIO IIPOOY pa3MalIbIBAIOT Ha J1a00paTOPHOM MEJIBLHULIE U IIPOCEU-
BarOT 4yepe3 cuTo. OCTaToOK Ha CUTE U3MEJIbYarOT HOXKHULIAMU WJIM B CTYIIKE, HODABIISIOT K IIPOCEAHHON
YacTU U TIIATEJIBHO IIE€PEMEIINBAIOT.

[loarorosiieHHBIE I MUCIIBITAHUS IIPOOLI XpaHIAT B CTEKIIAHHOM WIM IUIACTMACCOBOM OaHKE C
KPBIIIKOM B CYXOM MECTE.

2.2.2. Ipuecomoenenue pacmeopa mapeanua maccogolii konuenmpayuu 1,1 me/cm’ (pacmeop A)

ColepXIMO€ OJHOM aMIIVJIbl CTAHAAPT-TUTPA UIA IIPUTOTOBJIEHUSA pPACTBOpPA MapraHLIOBOKUCIIOTO
KaJIvs TTIOMEIIAI0T B CTAKAH M3 TEPMOCTOMKOIO crekia BMecTUMOocThio 1000 cM?, IpmimBaoT IPUMEPHO
500 cM? nUCTWUIMPOBAHHOM Bombl M 50 cM® pas3baBieHHON 1:4 CEPHOM KUCIOTHI.

PactBOp HarpesarwT no teMmreparypbl 40—50 “C, nepeMenIMBarOT CTEKJIMHHON ITAJTOYKON OO0 PACTBO-
PEHMA HABECKU M 00ECIIBEYMBAIOT, IIPMNOABIIAA HEQOIBIIIVNMHU ITOPLIUAMU PACTBOD CEPHUCTOKIMCIIOTO HATPU .
O0eCLBEUEHHDBIN PACTBOP KUIILATAT JO MCUYE3HOBEHUA 3allaxa CepHUCTOro rasa. llojydeHHBINM pacTBOpP
[IEPEHOCHT B MEPHYIO KOOy BMecTUMOCTBIO 1000 cM3, moBomsT 06HEM PacTBOPA IUCTIWLINPOBAHHOI BOTOI
10 METKU U IiepeMelauBarwT. PactBop xpaHgaT He 6osiee 1 roga. B ciaydgae obpa3oBaHUA ocajika pacTBOP
3aMEHSIIOT CBEXKEIIPUTOTOBIICHHBIM.

2.2.3. [lpucomosaenue pacmeopa mapeanya maccoeoii kouyenmpauuu 200 mxe/cm® (pacmeop b)

B MepHYIO KOJIGY BMECTUMOCTBIO 50 cM3 ¢ IOMOIIBIO MPaayUPOBAHHON TTUIIETKN TToMenanT 9,1 v’
pacTBOpa A, JOBOIAT 10 METKU COJISTHOMN KMCIIOTOM, pa3daBiieHHOU 1:40, 1 nepeMeinmBaroT. PacTBop XxpaHAaT
He 6ostee 3 Mec. JlomyckaeTcd IIPUTOTOBIIEHUE CMEIIAHHOTO pacTBOpA MapraHiia, Meaur, LIMHKA, Kejes3a.

2.2.4. Illpueomoenenue pacmeopos CpasHeHUA

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 CPdABHCHUS I'OTOBAT B ACHD I1IPOBCACHUA HCI I[TAHUU. Z[OHYCK&E‘/TCH IIPUT'OTOB-
JICHUEC CMCUIAHHLIX PACTBOPOB MApldHIIld, MCAM, HUHKA, 2KCIIC3d.

Homep pacrBopa OFLeM MaccoBad KOHIICHTpAIIUA MaccoBad KOHIICHTpAIlud MapraHiia B paCTBOPE CPABHEHU A
CPABHEHUS pacteopa b oM MapraHiia B paCTBOD?? B IICPECYCTC HA MACCOBYIO TOJIIO B PACTUTCILHOM
j CPaBHEHMS, MKI/CM Matepuaie, MIH—]1 (MI/Kr)
1 0 0 0
2 1 2 20
3 2 4 40
4 S 10 100
S 10 20 200

2.2.5. Ilpucomoseaenue pacmeopa xa10pucmo2o CMmpoHUU

30,4 T 6-BOIHOTO XJIOPUCTOTO CTPOHLIMS PACTBOPSIOT IIpuMepHO B 500 M IUCTMIUIMPOBAHHOMN BOJIBI,
IPWIMBAIOT 82 CM°> KOHLIEHTPUPOBAHHOM COJISTHOM KUCIOTHI, JOBOIST OOBEM PACTBOPA AUCTUUIMPOBAHHOI
BOIOM A0 1 AM° M TLIATEBbHO IEpeMeIMBaOT. PactBop comepxuT 10 r crpoHumsd B 1 oMo,

2.3. llpoBegeHne UCIHBITAHUMI

2.3.1. O3o0nenue pacmumenvHo20 Mamepuansa u pacmeopeHue 301bi

B THIiIe B3BEHINBAIOT C ITOTPEIIHOCTLIO HEe b6osiee (0,02 r HAaBECKY UCIIBITYEMOM IIPOOBI, ITOATOTOBJIEH -
HoM 110 11. 2.2.1, Maccout 2 r. Tureas 1moMeniaroT B XOJIOAHYVIO MY(PEJIbHYIO II€4Yb U ITIOBBIIIAIOT TEMIIEPATYPY

10 250—300 "C. llocie npexpallieHUA BbIACICHUA AbIMa TeMIIEpaTypy II€YX ITIOJHUMAIOT J0 (525+25) "C u
BEAVT IIPOKAJIMBAHNE B TEYECHUE TPEX YACOB. 3aT€M TUTEJIb OXJIAXKIAIOT, 30JIy CMAayMBaAOT HECKOJIbLKNMU
KAIUISIMUY AUCTWIIMPOBAHHON BOIBI M U3 GIOPETKU WIM H03aTOPOM IIPWIMBAIOT 2 CMS COJISHON KUCIIOTHI,
pa3zoaBiieHHOM 1:1. Turesb rmoMelnamT Ha KUIIAILYIO BOISHYIO OAaHIO M YVIIAPDUBAKT KHMCJIOTY OO0 BIIAXKHBIX
cojieit. I3 BIOpeTKN WIK I03aTOPOM IIPWIMBAIOT B TUTEIb 5 CM° COJISHOU KUCIJIOTHI, pazbasieHHoi 1:10,
HAKPBIBAIOT YACOBLIM CTEKJIOM U BBIIACPXKUBAKOT HA KUIIAIIEU BOOAAHOM OaHe B TeueHUe 30 MuH. PacTtBOp
30JIbI, HE (PWILTPYS, C IIOMOIIBID ITAJOYKU IIEPEHOCIT 4Yepe3 BOPOHKY B IIPOOUPKY, YCTAHOBIECHHYIO B
ITaTyuBe. 1 Ureslb, IMaJ04Ky U BOPOHKY TILHATEJIbHO OOMBIBAIOT JUCTWIINPOBAHHON BOAOM, JOBOISIT PACTBOD
TUCTWIUIMPOBAHHOM BOJIOMN 0O METKU, IIEPEMEIIMBAIOT U JAKOT ocaakKy orcrodarbed. 11poby misg aHammsa
OepyT, HE B3MyUYMBas Oocagka.

JloryckaeTcst OTAEIICHUE DPACTBOpPA 30JIbI OT HEPACTBOPUBIIEIOCA OCTATKA (PUIBTPOBAHUEM Yepe3
OYMAaKHBIN (PUILTD.

OOHOBPEMEHHO CTABAT B TPEX ITOBTOPEHUIX KOHTPOJIBHBIM OIIBIT, IIPOBOAA €T0 4YEepe3 BCE CTAAUU
aHa/IM3a, UCKIIIoYad B3ATUE HABECKU UCIIBITYEMOM ITPOOBI.

2.3.2. Onpeoenenue mapeaHuya 6 pacmeope 30.1bi

2.3.2.1. OupenesneHre MapradHla B pacTBOPE 30JIbI IIPOBOOIAT 110 aHAJUTUYECKOU JIMHUM 279,5 HM,
VCIIOJIB3Y4 JUIA aTOMU3AlIUY IUIaM4 alleTWICH-BO3AYX WIN IIPOIIaH-0yTaH-Bo3ayX. l1liaMsa oKuCIMTeIbHOE
(IIpo3pauyHoe, roiayooe). lllupuHy 1ei1m MOHOXpoMaTOpa, Pacxod ra30oB, TOK, IIUTAIOIIUN JIAMITY C I1OJIbIM
KaToAOM, YCTAHABJIMBAIOT B COOTBETCTBUU C MHCTPYKUMAMMU, IIpWwiaracMbIMU K IIpuOopy 1 jamiie. llpu
YCTAHOBKE TOPEJIKN OTHOCUTEIBHO IIPOCBEYNBAOIIETO JIy4a JOOMBAKTCA MAKCUMAJIbHBIX 3HAYEHUI T10TJI0-
[IIEHU UIS PACTBOPOB CPABHEHUAL.

2.3.2.2. llpu ucrons3oBaHUM IUIAMEHU alleTWIICH-BO3AYX IIPU CTA0IIN3UPOBABIIEMCS PEXKUME PAbO-
THI IIpUOOpA B IUIAMS BBOIAT IIEPBLIM PACTBOD CPABHEHUA, HE COACPXKAILMU MapraHell, 1 YCTAaHABIUBAIOT
Hayaio oTcyeTa (HYJIEBOE 3HAUYEHNE OINTUYECKOH INIOTHOCTU, KoHUeHTpauuy mwin 100 % mpornyckaHud).
3aTeM BBOJAT B IUIAM4 OCTaJIbHBIE PACTBOPBLI CPABHEHUS B ITOPSAKE BO3paCTAaHUA B HUX KOHIIEHTPAUWU
MApraHlla ¥ PETUCTPUPYIOT COOTBETCTBYIOIINE UM IIOKA3aHUA U3MEPUTEIBHOTO IIprUoopa.

OTrpagynpoBaB IIpUOOP 110 pacTBOPAM CPABHEHUS, BBOIAT B IUIaMS PACTBOPHBI 30JIbl U PETUCTPUPVIOT
COOTBETCTBYIOIIIME MM IIOKA3aHUSI U3MEPUTEIILHOrO IIpubopa. OIHOBPEMEHHO IIPOBOAAT KOHTPOJILHBIN
OIIbIT. Yepe3 KaxXable AeCITh UBMEPEHUN B IUIAMS BBOIMIT IIEPBLIM U TPETUUM PACTBOPLI CPABHEHUS UL
[IPOBEPKU I'PAAYIPOBOUYHOU XapaKTEpUCTUKU IIpubopa. ECiiu 11pu IrpoBepKe 0OHAPYKIMBAKOTCA OTKJIIOHEHU Y
[IOKa3aHUHU IIpuOOpa, BBI3BIBAIOILIME ITOTPEITHOCTL M3MepeHU Oojiee yeM Ha 3 % OTH., TPAIVUPOBKY
[IpUOOpPa KOPPEKTUPYIOT WIN TIOBTOPSIOT U IIOCIEAHNE AECATHh PACTBOPOB 30JIbl AHAJIM3UPYIOT CHOBA.

Eciau 1mokaszaHue M3MEPUTEILHOIO IIpUOopa UId pacTBOpPa 30JIbl IIPEBBINIACT IIOKA3AHUE I IIATOTO
pacTBOpa CPABHEHUA, DPACTBOP 30JIbI Pa30aBIAOT COJMHOM KUCIOTOM, pasbapieHHon 1:40, u aHaius
TIOBTOPAIOT. I1py TakoM XKe pa3zdaBiIeHUN ITOBTOPSIOT U KOHTPOJIBHBIN OIIBIT.

2.3.2.3. llpu ncronb30BaHUM IUIAMEHU IIPOIIAH-0YTAH-BO3AYX U3 PACTBOPOB CPABHEHUA 1 PACTBOPOB
30JIBI TIMIIETKON WM 03aTOPOM OepyT HPOOGHI 110 5 ¢M° U IOMEIAIOT B TIpobUpKu. I1epBBIT U TpeTHil
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PACTBOPBLI CPAaBHEHUA, HEOOXOAUMBIC IS IIEPUOANYCCKON IIPOBEPKU I'PAAYUPOBOYHON XapaKTEPUCTUKU
Ipubopa, 6EPYT KaxkIblii B 2—3 npobupku. U3 G0peTKU WM A03aTOPOM IIPWIMBAIOT 110 5 ¢M° pacTBopa
XJIOPUCTOTO CTPOHIIUA U IIEPEMEIINBAIOT.

[ panynpoBKy 1Iprdopa 110 pacTBOpAM CpaBHEHUA, pa30aBI€HHBIM PACTBOPOM XJIOPUCTOTO CTPOHIIMA,
1 aHAJI3 PACTBOPOB 30JIbl, pa30aBJICHHBIX 3TUM XK€ PaAaCTBOPOM, IIPOBOJMIT 110 II. 2.3.2.2.

24. ObpaboTKa pPe3yIaIbTaTORB

2.4.1. 1lo jaHHBIM, ITOJIY4EHHBIM JJIA PACTBOPOB CPABHEHUS, CTPOAT I'palyupoBOYHBIN rpaduk. 1lo

OCH a0CILIMCC OTKJIAAbLIBAIOT MACCOBBIE KOHIICHTpAllMM MapraHlla B pacTBOpaxX CPAaBHEHUA B IIEpEeCUETE Ha
MACCOBBIE HOJIM B PACTUTEIBHOM MAaTepUajie B MJIH 1, yKa3aHHBIE B TAaGIULEe, a 110 OCU OPAMHAT —
COOTBETCTBYIOIIIME UM IIOKA3aHUA M3MEPUTEIbHOro Ipubopa. Ilo rpagynpoBouyHOMY IpaduKy HaXOIAT
MACCOBBIE KOHIICHTpAllMM MapraHlla B aHAJIM3UPYEMBIX DPACTBOpax B IIEpecyeTe Ha MAacCOBBIE HOJIU B
PACTUTEIIBHOM MATEPUAIE B MJIH 1.

2.4.2. MaccoByo OO MapraHila B BO3AYIIHO-CYXOM pacTUTeIbHOM MaTtepuaie (X), MutTH !, BBIUUC-
JIAIOT 110 (hopMmylie

X=K(C— (), (1)

e K — Ko3(@pUIMeHT, YYUTHIBAKOIINIL pa30aBIeHNE aHAJIM3UPYEMOI'O pacTBOPA; IIPU aHAIN3E Hepa30aB-
JICHHBIX pacTBOPOB K=1, pa30aBjeHHBIX B 2 pa3a — 2 U T.J.;
(' — MaccoBas KOHILIEHTpalld MapraHlia B pacTBOPE 30JIbI B IIEPECUETE HA MACCOBYIO JIOJIKO MapraHlia
B B PACTUTEIHLHOM MaTepUase, MJIH L
(; — cpenHee apu(pPMETUUECKOE 3HAYEHNE MACCOBOM KOHLIEHTpALMM MapraHLa, IOJIY4eHHBIX B KOH-
TPOJILHOM OIIBITE, B IIEPECUETE HA MACCOBYIO IO B PACTUTEIBHOM MaTtepuaie, MiIH ..

3HAYEHUE PE3YIILTATA KOHTPOJILHOTO OIIBITA HE JOJDKHO IIPEBLIUATL 1/ 3 MAacCOBOM JOJIM MapraHla B
pPacTUTEJIbHOM MaTrepuasie.

3a OKOHYATEJIbHBIN Pe3YyJIbTaT UCIIBITAHUA IIPUHUMAKIOT CpEeIHEE apU(PMETNUECKOE PE3YJIbTATOB JIBYX
[IapaJUICJIbHBIX OIIpEAeIcHUI. Pe3ybTaT BBIUUCIAIOT 0 IIEPBOTO AECATUYHOTO 3HAKA U OKPYIJIAIOT 10
11EJI0TO YMCIIA.

JlorryckaeTcst IIpoBeIeHUE aHaAJIN3a 0€3 IapajUIEJIbHBIX OIIPEACICHUN IIPY HAJIWYWU B ITaPTUN UCIIBI-
TYEMBIX ITPOO cTaHAApTHBIX 00pa3loB (CO). 3a pe3yiabTaT UCIIbITAHUA IIPUHUMAIOT PE3YJIbTAT SANHNYHOTO
OIIPEIAECIIEHUA, €CIIM PA3HULIA MEXIY BOCIIPOMU3BEIACHHBIM U arTecTOBAHHBLIM B CO coaepXaHUEM OIIPE/E-
JIIeMOro ajsieMeHTa He upeBbruaer 0,7 D. B stoMm ciiydae 00s13aTeleH BbBIOOPOYHBIM CTATUCTUYECKUU
KOHTPOJIb CXOAVMMOCTU IIapaJUICJIbHBIX OIIPEAc/ICHNNA.

KoOHTpOJIBHBIE aHAJIM3BI IIPOBOAAT B JABYX IIapaUICIbHbBIX OIIPEACICHUSX.

2.4.3. JlommyckaeMble paCXOXIEHN MEXIY Pe3YIbTaTaAMU 11apaJUIEJIbHBIX OIIPEAeIeHUN (d,5.) U MEXIY
pe3ysibTaTaMu, ITOJIYYEHHBIMU B Pa3HLIX YCIOBUAX (D,g.), IPU HOBEPUTEILHON BeposaTHocTH P = (0,95 He
JIOJKHBI ITPEBBIIIATD CIISAYVIOIINX 3HAYECHUN:

d

d

. = 0,10 X + 5,60; (2)

D.. =027 X + 5.38. (3)

adc
r'Ac X — cpeﬂHee ElpH(I)M@TWIGCKO@ p63YHBTElTOB ABYX H&pmeﬂbeIX ()HpE‘/I[E‘/.'JIE‘/HI/IIh/J'Ij MJIH_I;

X — cpeaHee apu(pMETUUYECKOE DPE3YILTATOB ABYX MCIILITAHWM, BBIIIOJIHEHHBIX B PA3HbBIX YCIOBUAX,
v L.
| IpeenbHYIO TOTPEITHOCTD pe3yiibTara aHaimsa (Ay), MITH L, TIpM OMHOCTOPOHHEH JOBEPUTEILHOM
BepodTHOCTU P = (1,95 BBIYUCILMIOT 110 (pOPMYIIE

As = 0,16 X + 3,15, (4)

rne X — maccoBad JoJIS MapraHua, MiIH ! (pe3yiIbTaT eqUHUIHOIO OIPEHEICHUS WM CpeaHee apudme-
TUYECKOE PE3YJIbTATOB ABYX ITapaUIEJIbHBIX OIIPEACICHIN).

3. ®POTOMETPUUYECKUU NMEPUOJIATHBINA METO/1 OITPEJEJIEHUS MAPTAHIIA

Merton OCHOBAaH Ha OKMCIIEHWM MapraHia IIEpUOJAaTOM 0 OKpalllcHHOI'O II€pMaHraHaTa-MoHA M
CPABHEHHNU OIITUYECKUX IUIOTHOCTEU AHAJIU3UPYEMBIX PACTBOPOB U PACTBOPOB CPABHEHUS € M3BECTHOM
KOHIEHTpAIMEN MapraHliia.

3.1. Antnmaparypa, MaTepualdbl U PeakKTUBLI

3.1.1. lloaroroska 11po0 K UCIIBITAHUIO U UX MUHEpaIn3aluu — 110 1. 2.1.1.
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3.1.2. Jli1a onpenesieHMS MapraHiia B pacTBOPE 30J1bI IIPUMEHSIOT:

(POTORJIEKTPOKOIOPUMETD WIN CIIEKTPOPOTOMETD, ITO3BOJIMIOIININ padoTaTh B MHTEPBAJIE UIMH BOJIH
520—540 HMm;

BEChI J1a0OpATOPHLBIE 2-T0 Kilacca TOYHOCTU C HAMOOJBIIUM IIpeiacjoM B3BelnmuBaHug 200 T 1 4-ro
KJjlacca TOYHOCTU ¢ HauOOoJIbIIMM IIpeaciioM B3BelnuBaHug d00 T o I'OCT 24104;

IUINTKY 2JIEKTPUYECKYIO € 3aKPBITON CIIUPAJIBIO;

0AHIO BOISHVIO;

IITATUB LI IIPOOUPOK;

CTAKaHBI U3 TEPMOCTOMKOTO cTekia BMectumocTbio 50 u 1000 cm® o TOCT 25336:

IPOGUPKYU TPAAYUPOBAHHBIE cO UM oM BMecTUMOCTBIO 25 cM® 1o TOCT 25336:;

KOJIOBI MEPHBIE C IIPUNUIMEPOBAHHBIMU IIPOOKAMU 2-T0O Kilacca TOYHOCTU BMecCcTUMOCTBIO S0, 100 u
1000 cm3 o TOCT 1770:;

[TUTIETKY 2-T0 KJIACCa TOUHOCTH BMECTUMOCTBIO 5 CM° WM IO3aTOP TOM Ke BMECTUMOCTHU C IIOTPELIHOCTHIO
go3upoBaHus He 0osiee 1 %, M3roTOBIIEHHBIN M3 MaTepraiia, He 3aIPSI3HSIONIET0 PACTBOP MapraHLeM;

[IUTIETKY 2-TO KJIACCA TOUHOCTU BMECTUMOCTBIO 5 CM> € PE3MHOBOI IPYILEN WIN I03aTOP arPeCCUBHBIX
KMAKOCTEN TOM XK€ BMECTUMOCTU C IIOTPEIIHOCTBIO AO3UpOBaHUA He Ooinee 2 %, M3TOTOBJIEHHBLIN U3
MATEPUAIOB, HE 3arPA3HAIOIINX PACTBOD MapraHLIEM;

BIOPETKU ¢ KPAHOM 2-TO KJlacca TOYHOCTH BMecTUMOCThio 50 u 100 ¢M3 WM 103aTopbl BMECTUMOC-
1610 5 1 20 cM? ¢ TIOrPEIIHOCTBIO HO3UPOBAHUA HE 6ojee 1 %, W3rOTOBJIIEHHBIE U3 MaTepuaia, HE
3arPA3HAIOIILETO PACTBOP MapTraHLIEM;

BIOPETKY ¢ KPAHOM 2-TO KJIacca TOYHOCTU BMECTUMOCTBIO 10 ¢M® M NMUIIETKY TPAayUPOBAHHYIO 2-TO
KJIAcCa TOYHOCTU BMECTUMOCTBIO 10 cM>:

kuciory cepHyio 1o 1 OCT 4204, x.4., pa3baBileHHYIO JUCTUWUIMPOBAHHON BoAoU 1:4 110 00BEMY;

HaTpuit cepHuctokuciabiil 1o I'OCT 195, u.jg.a., pactBop ¢ maccoBoit goineit 10 %:

KT MapraHIIOBOKUCIBIN, cTaHaapT-TUTP ¢ (1/ s KMnO,) = 0,1 monb/mm> (0,1 H.);

kuciaory a3oTHyo 1o I'OCT 4461, x.4.;

kuciaoty oprodochopryo 1o 'OCT 6552, u.i.a., pa3daBieHHYIO TUCTWUINpoBaHHON Bogoi 1:10 o
00BEMY;

HATPUN MOAHOKUCIBLIN (IIepUoaaT HATPUA), 4., WIN KAIUNA MONHOKUCIIBIN (IIepyogar Kajausd), 4.1.4.;

Bony auctwrmmpoBanayo 1o 'OCT 6709.

[Ipumeganue. /JomyckaeTcss MCHOJIB30BATh alaparypy, MEPHYIO IIOCYVAY W JIPYIrUe CpeicTBa U3MEPCHUS,
MMEIOIIUE TAKWC X WJIU JIYIIIAC METPOJOTHICCKIC XapaKTCPUCTUKN.

3.2. llogaroToBKa K UCIBITAaHUII

3.2.1. lloaroroska 11po0 K UCIIBITAHUIO — 110 II. 2.2.1.

3.2.2. Ilpueomoenenue pacmeopa UOOHOKUCA020 HAMPUS UAU UOOHOKUCA020 KAl

2.0 T peaxTuBa pactBopsitoT B 100 cM? dhochopHOit KUCIOTHI, pazdasieHHoU 1:10. PacTBOp roToBsT
B AE€Hb IIPOBEACHUA aHAIM3A.

3.2.3. TIpUTrOTOBIIEHUE PACTBOPA MAapraHLa MaccoBoil KoHueHTpauuu 1,1 mMr/cm3 (pactBop A) — 10
1. 2.2.2.

3.2.4. TIpUTOTOBIIEHUE PACTBOPA MapraHLA MaccoBOi koHUeHTpauuu 20 Mxr/cM? (pactBop B) — 1o
. 2.2.3.

3.2.5. llpuroroBiieHne pacTBOPOB CPAaBHEHUS — 110 II. 2.2.4.

3.3. llpoBegeHUNe UCHBITAHUA

3.3.1. O30J1eHNE paCTUTEIILHOIO MaTepuaia 1 pacTBOPEHUE 30JIbI — 110 1I. 2.3.1.

3.3.2. Onpedenenue mapzauua 6 pacmeope 30.10bi

13 pacTBOPOB 30JIBI TTUMETKON WIM HO3aTOPOM GEPYT IIPOOHI TI0 5 ¢M°, ITOMENAIOT B CTAKAHBI U3
TEPMOCTOMKOTO CTEKJIA, IUIIETKOM ¢ TPYIUEN WM H03aTOPOM NPWIMBAIOT 110 5 CM° KOHIIEHTPUPOBAHHOI
A30THOM KMCJIOTBI U OCTOPOXHO YIIAPMBAIOT HA TUIUTKE. K ocTaTKaM IIPWIMBAOT 110 5 CM° a30THOI KUCIOTHI
1 yIlapyMBawT jgocyxa. O0paboTKy OCTAaTKOB a30THOU KMCJIOTOM IIOBTOPAIOT TPU pasa. 3aTeM K CYXUM
oCTaTKaM U3 GIOPETKU WIM A03aTOpOoM pwinBamT 110 20 cm? dhochopHOil KucaoTsl, pazéasienHoit 1:10,
HArpeBarT Ha IUIMTKE JO IIOJIHOT'O PACTBOPEHMSA OCTATKOB, U3 OIOPETKM MJIM JO3aTOPOM IIPWINBAIXOT IIO
5 ¢cM3 pacTBOpa HOMHOKUCIOTO HATPUS (KAIUs), NEPEMELIMBAIOT KPYrOBBIM [IBVMKEHUEM U CIMBAKOT B
rpagyupPOBAHHEIE ITPOBUPKU BMECTUMOCTBIO 25 CM°, YCTAHOBJIEHHBIE B ILUITATUBE.

OMHOBPEMEHHO B IISTh TPOGUPOK € TIOMOIIILIO TTUIIETKY WK A03aTOPA IIOMEIAIOT 110 5 CM> PacTBOPOB
CPABHEHMS, U3 GIOPETKM WIM J03aTOPOM IIPWJIMBAIOT 110 5 CM> pacTBOPa MOTHOKUCIIOTO HATPUS (Kajus),
JIOBOJAT 10 MeTOK (pochopHOM KMCIIOTOM, pa3baBieHHOU 1:10, 1epeMeIInBarOT U YCTAHABJIMBAKOT B ILITATUB.
[HITaTtuB ¢ IIpodUpPKaAMU ITOMEIIAIOT B KUIIAIIYIO BOASHYIO OAHIO 1 BbLACPXKMBAKOT B HEN B TeueHUE 30 MUH.
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PacTtBOpBI Oxi1aximaroT, JOBOMAT A0 METOK AUCTWUIMPOBAHHOM BOJAOM U IIEpEeMEIUIMBAIOT. OIITHYECKYIO
IUIOTHOCTb PAcTBOPOB U3MEPAIOT B KIOBETE € TOJILUMHON IIPOCBEUYMBAEMOro cjiod 50 MM OTHOCHUTEIIBHO
[IEPBOIO pacTBOPA CpaBHEHMS, He cojepKallero MapraHell, IpU UIMHE BOJHBI 536 HM WIN UCIOJIb3VA
CBETO(WIBTP ¢ MAKCUMYMOM CBETOIIpOIlyCKaHUA B obOiact 320—3540 HM. OITHOBPEMEHHO IIPOBOISIT
KOHTPOJIBHBIN OIIBIT.

Eciu 3HaYeHUE OIITUYECKOM IUIOTHOCTU aHAJIM3UPYEMOI'0 PACTBOPA IIPEBLIIIACT 3HAYECHUE OIITUYEC-
KOM IUIOTHOCTU IIATOTO pacTBOpa CpaBHEHUS, PACTBOP 30JIbI Pa30aBIIsIIOT COJISIHOM KHUCIOTOM, pa30aBiIcH-
HoM 1:40, M IIOBTOPSIIOT OIIMCAHHLBIE BBIIIE OIlIEpallM B TOM Xe IHopsiake. llpu takoMm e pas3baBieHUU
IIOBTOPSIIOT Y KOHTPOJIBHBIN OIIBIT.

34. ObpaboTKa pe3yJIbTaToOB

3.4.1. llo pesyibraram (poToMeTpUPOBAHMS PACTBOPOB CPABHEHUA CTPOAT I'PAAYUPOBOYHBIN I'paduK,
OTKJIAJbIBAS 110 OCU abCLIMCC MACCOBBIE KOHIIEHTPAIMY MapraHila B pacTBOpaxX CpaBHEHUA B IIEpEeCUETE Ha
MACCOBBIE JOJIM B PACTUTEILHOM MaTepuajie B MUIH !, yKa3aHHbIE B TaOJIMLE, a 110 OCU OPIUHAT —
COOTBETCTBYIOIINE UM 3HAYECHUS OIITUYECCKOM IUTIOTHOCTU. 110 rpagynpoBodYHOMY rpadpUKy HaAXOIAT MACCO-
BbI€ KOHILICHTPALIM MapraHlia B aHAJIM3UPYEMBIX pacTBOPAX B IIEPECUETE HA MACCOBBIE JOJIU B PACTUTEIb-
HOM Marepuaie B MiIH ..

3.4.2. MaccoByo OO0 MapraHlla B BO3AYIIHO-CYXOM PACTUTEIIBHOM MAaTEpUAIE BBIYUCIILAIOT IIO

1m. 2.4.2.

ot 7
3.4.3. JlommyckaeMble pacXOXIECHUSI MEXIY pe3yiabTaTaMU IapaUleJIbHLIX ollpelaeaeHun (d ' q.) U

4 K
MEXIY PE3YJIbTaTaMU, ITOJIYYEHHBIMUA B Pas3HbIX ycIoBUAX (D ',5.), IIPU JOBEPUTEILHOU BEPOATHOCTHU
P = 0,95 He DOIKHBI IPEBBIIIATEL CIEAVIONINX 3HAYEHU:

d’ .= 0,08 X"+ 1,57; (5)
(6)

D’ 5. = 0,34 X"+ 493,
rme X’ — cpenHee apudMeTUUECKOe PEe3Y/IbTATOB IBYX IApaJUIEIbHbIX OIIPEaeIEHU I, MITH 1 ;
Y’ — cpenHee apudMeTUYECKOE DE3VIIBTATOB JIBYX UCIIBITAHUIA, BHIIIOJIHEHHBIX B PA3HBIX YCIOBUIX,
MUH 1.
[ IpesenbHYI0 MOrpeIHOCTD pesyiabTrara aHaiusa (A 'y ), MIIH L, TIpU OITHOCTOPOHHE TOBEPUTEIHLHOMA
BepodaTHOCTU P = (0,95 BBIUUCIAIOT 110 (pOpMYyJIE

Ay = 0,20 X’ + 2,89, (7)

rme X’ — maccoBas Do MapraHia, MIH 1 (pe3yIbTaT eAMHUYHOTO OIPEAESICHUA W CpeaHee aprdhMe-
TUYECKOE PE3VIILTATOB JABYX ITapaUICIbHbBIX OIIPEIACIICHUN ).
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MH®OPMAIIMOHHBIE TAHHBIE

1. PASPABOTAH U BHECEH l'ocynapcrBennsiM arponpoMbinieHHbiM KomuteTrom CCCP

PASPABOTYUKHA

C.I'. CamoxBanoB, xaHa. c.-X. Hayk (pykoBoauTenb TeMbl); H.A. YeboTapeBa, KaHa. OMOJ. HayK;
I'.'U. I'opmkosa; B.A. UylikoB, kana. oo, HaykK;, X.K. Xyaskosa, 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 JaHA CCHIJIKA HoMmep nmyHKTa, IMOAIIYHKTA

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

195—77

1721—385
1722—85
1770—74
3118—77
4140—74
4204—77
4461—77
53457—75
6552—80
6709—72
7194—81
9147 —80

['OCT 13586.3—83
['OCT 13979.0—86
['OCT 24104—88
['OCT 235336—82
['OCT 27262—87

5. Orpanvyenue CpokKa JeicTBUA CHATO MO NpPoToKoay Ne 4—93 Mexrocyaapcrsennoro Cosera nmo CTaH-
aapTusanum, Merpogorud M ceprupukamuu (MYC 4—94)

6. IEPEU3JIAHUE
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