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Hacrogmuii cranmapT pacpocTpaHsIeTcs Ha KOpMa PaCTUTEIBHOTO MPOUCXOKISHUS 1 YCTAHABIIBAET
aTOMHO-a0COPOIIMOHHEIN* 1 (POTOMETPUIECKUN METOIBI OIIPEAEIEHUS MACCOBOM O MEIH.

1. OTBOP ITPOB
Ot60p po6 — 1o 'OCT 1721, TOCT 1722, I'OCT 7194, TOCT 13586.3, TOCT 13979.0, TOCT 27262.
2. ATOMHO-ABCOPEIIMOHHBIA METOJ OIIPEAEJIEHUSA MEITU

MeTon ocHOBaH Ha CpaBHEHUH ITOIJIOLIEHUA PE30HAHCHOTO U3ITYyIeHUS CBOOOIHEIMY aTOMaMU MEIH,
0o6pasylonmuMucs B IUIAMEHM IIPY BBEICHUM B HETO PACTBOPOB 30JIBI KOPMOB U PACTBOPOB CPAaBHEHMS C
U3BECTHOY KOHLIEHTpALME! MEIH.

2.1. Annnapatypa U peakTUBBHI

2.1.1. [Jnsa moaroToBKM Ipo0 K UCIBITAHUIO U UX MUHEpaIU3alUU IIPUMEHSIOT:

u3MenbunTeNrh 1pod pactenuit UIIP-2, comomopesky UCP-1;

cymniky 1mpo6 xopmos CK-1 wu mikad cylmwibHbII TaGopaTOPHBII ¢ TIOTPENTHOCTHIO MTOIIEepKaHUS
TeMIlepaTypsl He Gonee 5 °C;

MEJIBHULY JlabopaTopHyio MPII-2;

CUTO C KPYTJIBIMU OTBEPCTUSAMU THAMETPOM 1 MM, M3TOTOBJIEHHOE M3 CTAJM WIKM aTIOMUHMA,

CTYNIKY GapdopoByIO ¢ IIECTUKOM;

BECHI JlaGoparopHbIe 3-TO Kjlacca TOYHOCTM ¢ HaMOOJIbIIMM IipeaesioM B3BemmBaHuga 500 r mo
TOCT 24104**;

1eyb MyenbpHYI0, 00eCIIETNBAIOIIYIO TIoAIepXKaHMe TeMIepaTypsl 525 °C ¢ ITOrpenrHoCcThIo He Gojiee
25 °C;

IIMITUBL IS TUTIIEH My(eIEHEBIE,

0aHIO BOASHYIO;

TUTUTKY 3JIEKTPHYIECKYIO C PETYIATOPOM Harpena;

CTEK/ITHHBIE UM IDIACTMACCOBHIE GAHKM BMECTHMOCTBIO 250 cM3 ¢ IUIOTHO 3aKpPBIBAIOLIMMIUCS
poOKaMM WINM KPHIIIKAMMU;

Turiu dapdopossre HU3KME Ne 4 10 TOCT 9147;

CTEKJIa YaCOBBIE TMAMETPOM 5 CM;

NAJIOYKU CTEKIISTHHBIE OIUIABJICHHBIE;

BOPOHKU CTEKJISTHHBIE JJaGoparopHbie auaMmeTpoMm 36—56 mm o T'OCT 25336;

Ipo6GHPKU TPafyUpOBAHHBIE cO IUTH(poM BMecTuMocThIo 20 cM® o TOCT 25336;

IIITATUB VIS IIPOOUPOK;

GIOpPeTKI ¢ KpPaHOM 2-TO KJIacca TOYHOCTH BMecTHMOCTHI0 50 cM3 wiu JI03aTOPBI arpeCCUBHBIX
KMIKOCTE BMECTHMOCTEIO 2 U 5 ¢M? ¢ TIOrpelHOCTBIO TO3MpOBaHUS He Gomee 2 %, BBITOIHEHHBIE U3
MaTepUAIOB, He 3arpA3HAIONINX PACTBOP MEIBIO;

cTakaH BMecTMOcThI0 200—250 M3 mo TOCT 25336;

HHIIETKY 2-TO KJIACCa TOYHOCTH BMECTUMOCTBIO 10 cm3;

* TTo TOCT 30692.
** C 1 mons 2002 r. seoautcs B neiictBre TOCT 24104—2001 (3mech u nanee).

H3nanme opuuuanbaoe IlepenenaTka Bocupemena
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kuciory comsHyto 1o TOCT 3118, x.u., pa3zbaBieHHyI0 TUCTWIIMPOBaHHOI Bomoi 1:1, 1:10 u 1:40
0 00BEMY;

BOIY IUCTWIIMPOBAHHYIO WIM JEMOHW3UPOBAHHYIO; TIPUTOMHOCTH BOXBL IS aHAIM3A IIPOBEPSIOT
CIIEQyIOIMM 06pa3soM: Ha 3JIeKTPOIUIMTKE B CTakaHe BMecTHMOcThIo 200—250 cM3 ymapusaor 500 cm3
Bombl. K cyxomy ocrarky mpuwamBaroT 10 cM3 COMSHONM KUCIOTHI, pa3baBiaeHHOM 1:40, mnepeMenrBaioT
KPYTOBBIM [BUKEHUEM, CTApasCh OOMBITH CTEHKM CTaKaHa, M aHAIU3UPYIOT 1o 1. 2.3.2 wm 1. 3.3.2,
MaccoBast KOHIIEHTpAIs MeIy B IOIy4eHHOM pPacTBOPE He HOJDKHA IpeBbimath 0,2 Mxr/cm3 (2 mma—1 B
TepecyeTe Ha MAcCOBYIO OO0 B PACTUTEILHOM MaTepHajie).

2.1.2. Jlng onpeneneHUS MEIY B PACTBOPE 30J1bI IIPUMEHSIOT:

BECHI J1a0OpPAaTOPHBIE 2-TO Kjlacca TOYHOCTM ¢ HaMOOJIBIIMM IpemeaoM B3BemmBanuga 200 1 1o
TOCT 24104;

aToMHO-abcopOImoHHEI ciekrpomeTrp C-302, C-112 wm C-115;

JIAMILy ¢ TIOJIBIM KaTomoM s onpexneneHus mequ JICTI-1 wiu JIT-2;

KOMIIPECCOP BO3IYIIHBINA MEMOpPAHHEIA IIPOU3BOAUTEILHOCTBIO He MeHee 20 ¢M3/MUH IIPY JABJICHUH
He meHee 300 xIla;

aleTWIEH pacTBOPeHHBIN TexHmueckuit mo TOCT 5457 wm nponiaH-6yTad GBITOBOM B OaJUIOHE;

KOJIOBI MEpHBIE ¢ IIPUIITM(OBAHHBIMYU ITPOOKAME 2-TO KJlacca TOYHOCTU BMecTUMOCTRIO 50, 100 u
1000 cM3 o TOCT 1770;

GIOPETKY € KPaHOM 2-TO KJIacca TOYHOCTH BMECTHMOCTBIO 10 cM3 1 mureTky 2-To Kjiacca TOUHOCTH
BMECTUMOCTBIO 1 cm3;

xucnoty cosiHyto mo TOCT 3118, x.4., pa30aBieHHYIO OIVCTIWUIMPOBAaHHOM Bomoit 1:40 1o o6beMy;

xucnoty cepnyto 1mo 'OCT 4204, x.u.;

BOIY AVCTWIIMPOBAHHYIO WIM JEHOHU3HMPOBAHHYIO, IIPOBEPEHHYIO 10 1. 2.1.1;

Melb CepHOKMCIyIo 5-Bomuyio Imo 'OCT 4165, x.u.

IIpumeuanue. JlomyckaeTcsl UCIOMB30BaTh AIApaTypy, MEPHYIO TIOCYIY W JPYTHE CPEICTBA U3MEPEeHMId,
MMEIOTIHE TAKUe Xe WIN JTyqIIe METPOJOTIECKIe XapaKTePUCTHKH.

22. llogroTOoBKa K UCHBITAHUIO

2.2.1. Ilodeomoska npob K uchoimaHuro

CpenHiolo mpo0y ceHa, ciioca, CEHaXa, COJIOMBI, 3€JIEHBIX KOPMOB M3MEJIHYAIOT HA OTPE3KHU JIMHOM
1—3 cM; KOpHEIUIONBI pa3pe3aloT HA IUIACTUHKY (JIOMTUKM) TOMIuMHOM 10 (0,8 cM. MeTomoM KBapTOBaHUS
BBIIEJISIIOT YacTh CPEMHEN IIPOOBI, Macca KOTOPOU ITOCIIE BBICYINIMBAHUA NOJDKHA ObITh He MeHee 100 r.
BricymmBanue 1po6 MPOBOMAT B CyNIMUIbHOM Inkady mpu Temieparype 60—65 °C 10 BO3IYIIIHO-CYXOTO
COCTOSIHUSAL.

Tlocne BeICYIIMBaHYS BO3MYIITHO-CYXYIO ITPOOY pa3MalbIBAIOT HA JIAG0OPATOPHOI MEJIbHUILIE U IIPOCEH-
BalOT 4epe3 cuto. OCTaToK HA CUTE M3MENBYAIOT HOXHUIIAMH VWUIM B CTYIKE, TOOABIAIOT K IPOCESTHHOM
YacTU U TIUATENFHO TIEPEMETINBAIOT.

IloaroroBneHHy0 Uil MCHBITAHWA TIPOOY XpaHST B CTEKIIHHOW WM IUIACTMACCOBOIN OGaHKe C
KPBILIKOIl B CYXOM MECTE.

2.2.2. Ilepexpucmanausayus cepHoKucaol medu

Hagecky cepHOxucioi Meau Maccoit 100 T pactBopsior B 150 cM3 ropstdeit IUCTIUINPOBaHHOI BOMBI,
pPacTBOp YIIApUBAIOT 10 0OPA30BAHUS IUIEHKN KPUCTAJUIOB M oxiiaxaanT. Ha cremyomuii IeHb KpUCTaUThI
OTCaCHIBAIOT HAa BOPOHKE BioxHepa v IIpoOMBIBAIOT HEGOJIBIIMM KOJIMYECTBOM BojbL. Jlasee coib HarpeBaooT
24 4 npu 105 °C u BeIEpXUBaOT 1—2 AHSA B SKCHUKATOpPE HaJ PacTBOPOM € MACCOBOM HOJIEH CEpHOM
kucnotH 13 % mo mocrosHHO#N Macchl. [loyyeHHbI npenapat ToaHo oTBevaeT dhopmyne CuSO,4-5H,0.

2.2.3. Ilpuzomoenenue pacmeopa medu maccoeoii Konyenmpayuu 1 me/cm3 (pacmeop A)

3,929 T cBeXENepPEeKPUCTAIUIM30BAHHON S5-BOMHOUM CEPHOKWCION MEAU PACTBOPAIOT B JUCTWILIAPO-
BAHHOI! Bome, comepXameil 1 cM3 KOHIIGHTPMPOBAHHOM CEpPHOM KUCIOTHI, JOBOIST OOBEM PacTBOpa
MUCTWUIMPOBAHHOM BoIOi 1o 1 mM3 B MepHOI Kombe, TepeMenMBaIOT U XpaHIT B CKISIHKE ¢ TIPUTEPTOM
npobxoii He boiee 1 roja.

2.2.4. IIpucomosnenue pacmeopa medu maccosot Konyenmpayuu 20 mie/cm’ (pacmeop B)

B MepHyI0 K016y BMECTIMOCTEIO 50 cM3 ¢ ITOMOLIBIO IIMIIETKU MoMelaloT 1 cM3 pacTBopa A, OBOIAT
IO METKM COJITHOM KMCJIOTOM, pa3zbasineHHo# 1:40, m mepemenmiBaloT. PacTBop xpaHAT He Ooiee 3 mec.
Hormyckaercs IIPUTOTOBJICHUE CMEIIAHHOTO PACTBOPA MEIH, IIMHKA, MapraHila, Xejiesa.

2.2.5. Ilpuzomoenenue pacmeopos cpasHenus

B MepHbIe k01651 BMecTUMOCTBIO 100 cM3 13 GlopeTky BMecTUMOCTBIO 10 ¢M3 HaIMBAIOT yKa3aHHbIE
B Tabnuie o6BeMBI pacTBopa b, TOBOIAT 0 METOK COJISTHOM KUCIOTOI, pa3bapneHHoM 1:40, u TiiaresbHO
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IICPEMEILINBAIOT. PaCTBOpBI CPAaBHCHMS TOTOBAT B ACHD ITPOBCACHNA MCIIbITAHMA. I[OHYCKaCTCf[ IIPUTOTOB-
JICHEC CMCIIAaHHBIX PACTBOPOB MCAM, IIMHKA, MapraHiia, XKejae3a.

H MaccoBas KOHITEHTPAllMg Me/TU B PaCTBOpPE
omep pactsopa | O6beM pacTBopa | MaccoBast KOHIIEHTpallMg MEIM B PacTBOpe ecueTe Ha MACCOBYIO JOIO
CPaBHEHHS B, cM? CpaBHEHMS, MKT/cM3 ;%zg%{engbifjpmampnanc MJ]H—SI,KZNH‘ /KT)

1 0 0 0

2 1 0,2 2

3 2 0,4 4

4 5 1,0 10

5 10 2,0 20

23. [IpoBeneHne UCOBITAHUA

2.3.1. O3oaenue pacmumenvHozo mamepuanra u pacmeopenue 301ol

B Turie B3BemmBaioT ¢ norpemHocTh0 He Gojiee 0,02 T HaBECKY UCIIBITYEMOI IPOGHI, MTOATOTOBIIEH-
HOM 110 11. 2.2.1, Maccoi 2 1. Turens TOMENAIOT B XOJIOAHYIO My(EIbHYIO II€Ub U ITOBBIILIAIOT TEMIIEPATYPY
o 250—300 °C. Tlocie npekpaleHUs BBIAEICHNUS AbIMa TeMITEpaTypy ey MogHUMaloT go (525+25) *Cn
BEAYT IPOKAIMBAHUE B TEYCHHE TPEX YACOB. 3aT€M TUTE/Ib OXJIAXIAIOT, 30y CMAayMBAlOT HECKOJIBKUMU
KAIUISIMY JIVCTWUIMPOBAHHON BOIBL M U3 GIOPETKH WIM H03aTOPOM MPIIMBAIOT 2 CM> COMSHOI KUCTIOTEL,
paz6apieHHoU 1:1. Turens moMenaOT Ha KUIIAILYI0 6aHIO U YIIApUBAIOT KUCIOTY A0 BIAXHBIX coleil. 13
GIOPETKH WIM J03aTOPOM B TUTEb IIPYWIMBAIOT 5 CM> CONSHOI KHMCIOTH, pa36aBieHHOI 1:10, HAKpHIBAIOT
YaCOBBIM CTEKJIOM M BBIIEPXKWBAIOT HA KUIIsAlIeil BoasdHoli 6aHe B TeueHue 30 MuH. PacTBOp 301BI, HE
(mIETPYs, ¢ OMONIBI0 MAJIOYKM TEPEHOCAT Yepe3 BOPOHKY B IIPOGHPKY, YCTAHOBJIEHHYIO B ILTATHBE.
Turens, TATOYKY ¥ BOPOHKY TIIATEIHLHO OOMBIBAIOT AUCTWIIMPOBAHHOI BOIOI1, JOBOIAT PACTBOP AUCTIII-
JIMPOBAHHOM BOAOHM IO METKM, TIEPEMEIIMBAIOT U JAIOT OCAAKY OTCTOAThCA. I1poly M aHamu3a GepyT, He
B3MydHMBasA OoCaaxa.

Jomnyckaercss OTHEJIEHHE PAcTBOpA 30JIbI OT HEPAaCTBOPUBILIErocsS OCTaTKa (DMIBTPOBaHUEM dYepe3
OyMaxXHBIN QUILTP.

OIHOBPEMEHHO CTABAT B TPEX IOBTOPEHMSIX KOHTPOJIBHBII OIIBIT, IIPOBOAS €ro 4epe3 BCe CTAIUU
aHaM3a, UCKITIoYAs B3SITHE HABECKH UCITHITYEMOIl IIPOGHI.

2.3.2. Onpedenenue medu 8 pacmeope 30.1bi

2.3.2.1. OmpeneneHre MeOW B PacTBOpPE 30JIBI IIPOBOAAT IO aHAIUTHYECKOIl jnuHMM 324,7 HM,
UCIIONB3YS 11 aTOMM3allNH IUIaMs alleTIWIEH-BO3MyX WX IIpoIaH-6yTaH-Bo3AyX. I1naMs oKucITeIbHOe
(mpospauHoe, roxy6oe). IlIupuHy 1IeTM MOHOXpOMATOpa, PAcXol ra30B, TOK, MUTAIOLINIT JIJAMITY ¢ TIOJIBIM
KaToOOM, YCTAaHABIUBAIOT B COOTBETCTBUM € MHCTPYKIMSAMM, IIpMiIaracéMbIMU K Tpubopy u jgamre. [Ipu
YCTaHOBKE TOPEIKM OTHOCUTEIBHO MPOCBEYUBAIOIIETO JIyda JOOMBAIOTCA MAKCUMATBHBIX 3HAYEHUI! ITOTJI0-
IIEHWA LI PacTBOPOB CpaBHEHUS.

2.3.2.2. ITIpuGophl, MO3BOJIAIOIINE CYUTHIBATH IIOKA3AHUS B IUHUIIAX TTPOITYCKAHUS WJIM OTITHYECKOM
IDIOTHOCTH, IPaayMpyIoT II0 CEPUM PACTBOPOB cpaBHEHUA. [Ipu cTabuim3upoBaBIIEMCS peXuUMe paGoThI
npubopa B IUTaMs BBOIAT IEPBBI PAaCcTBOP CPaBHEHUS, He COAEPXAIIWII MeIb, M YCTAaHABJIMBAIOT HAYaIO
oTcueTa (Hy/IeBO€ 3HAUCHWE ONTUYECKOil TwroTHocTH Wi 100 % mporryckaHus). 3aTeM BBOAAT B IUIaMs
TISATHIIT pacTBOP CPaBHEHUSI ¢ MAKCHMAJIBbHOII KOHLIEHTpalueil MeAu U C ITOMOIIBIO COOTBETCTBYHOIUIX
PEeryJIMPOBOK YCTAHABIMBAIOT pa3Max IUKajibl. CHOBAa BBOIAT IIEPBBII PACTBOP CPABHEHUS, IPOBEPSIOT U,
ecu TpebyeTcs, KOPPEKTUPYIOT YCTAHOBKY Havajla OTcueTa. 3aTeM BBOIAT B IUIaMS OCTAJIbHBIE PACTBOPHI
CpPaBHEHUS B IOPSAKE BO3pPACTAHUSA B HUX KOHLEHTPALWM MEOW M PETUCTPUPYIOT COOTBETCTBYIOLINE UM
MOKAa3aHUS U3MEPUTEIBHOro Iprbopa I0o IIKaje IIPOIYyCKaHWS WM PaBHOMEPHOI ILIKajie ONTHYECKOM
IUTIOTHOCTH.

2.3.2.3. TIpuGopsr, umMelomue IMdpoBLIE Ipeobpa3oBaTeaM M3MEPSAEMOrO CHUTHAja B 3HAUEHUE
KOHLIEHTPALIMK, TPagyupyloT II0 IBYM PacTBOpPaM CpPaBHEHMSI — II€PBOMY U IIATOMY. YCTaHOBUB Hadajlo
oTcyeTa (Hy/lIeBOe 3HaYeHME KOHLEHTpALMM) MO IIEPBOMY PACTBOPY CPaBHEHUS, B IUIaMS BBOOAT ITATHIA
pPacTBOp CpaBHEHUS U IOOWBAIOTCA TOJIOXKEHNA, KOTAA BEJIMIMHA OTCYETa paBHA COOTBETCTBYIOIIEMY 3TOMY
PACTBODY 3HAYEHUIO MACCOBOI OIM MEU B pacTuTeIbHOM Matepuaie — 20,0 mira—!. [TonepemeHHO BBOIA
B IUIaMs TIEPBBII U IISITHIN PACTBOPBI CPAaBHEHN, JOOMBAIOTCS TOYHOI YCTAHOBKM YKa3aHHBIX 3HAYCHMIA.

2.3.2.4. OtrpajyupoBaB IIpUOOP IO pacTBOpaM CpPAaBHEHUS, B IUIAMS BBOIST PAcTBOPHI 30JIBI
PETHCTPUPYIOT COOTBETCTBYIOIIME MM ITOKA3aHUS U3MEPUTEIBHOTO IpuGopa. OMHOBPEMEHHO IIPOBOAAT
KOHTPOJIbHBIN OonbIT. Yepe3 Kaxabie AECATb U3MEPEHUI B IUIaMs BBOIAT IIEPBBIA M IATBIA PACTBOPBI
CpaBHEHUS I IIPOBEPKH IPagyrUpOBOYHOI XapaKTepUCTUKH mpubopa. Eciau npu nmpoBepke oOHaApyXuBa-
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I0TCS OTKJIOHEHMS IIOKA3aHMI1 IIpUOOPa, BHI3EIBAIOIINE ITOTPENTHOCTh M3MEPEHMIT Gotee yeM Ha 3 % OTH.,
TPagyUPOBKY IIPUOOPA KOPPEKTUPYIOT WM IIOBTOPSIOT U ITOCIIEHUE JECATD PACTBOPOB 30JIbI AHATU3UPYIOT
CHOBA.

Ecnu noxazanue npubopa JUIs pacTBOpA 30JIbI IIPEBHIIAET ITOKA3aHKE I TISITOTO PACTBOpa CpaBHe-
HUS, PACTBOP 30JIbI Pa30aBIAIOT COJSTHON KUCIOTOM, pazdasineHHoi 1:40, u nmoBTopsAioT usMepeHue. [Ipu
TAKOM XK€ Pa30aBICHUN TIOBTOPSAIOT M KOHTPOJILHBIMA OIIBIT.

24. O6paboTka pe3yiIbTaToOB

2.4.1. Tlpu ncronb30BaHUM ITPUGOPOB, TTO3BOJMIONIMX CIYUTHIBATH TOKA3aHUS B €IMHULIAX IIPOITYC-
KAaHWS WM OITUYECKOW IUIOTHOCTH, II0 AAHHBIM, IIOJIyYEHHBIM IS PACTBOPOB CPABHEHMS, CTPOST
rpagyupoBouHbiit rpaduk. Ilo ocu aGciyice OTKIAABIBAIOT MACCOBBIE KOHIIEHTPALIMM MEOU B pacTBOpax
CpPAaBHEHMS B IIEPECUETE HA MACCOBBIE HOJIM B PACTHTEIILHOM MAaTepHalie B MITH !, yKasaHHEBIE B TaGiMIIE,
a 110 OCHM OPIMHAT — COOTBETCTBYIOIIME MM IIOKA3aHUS U3MEPUTEIIHLHOTO Iprbopa. Ilo rpamynpoBodHOMY
rpauKy HAXOAAT KOHIICHTPAIMM MeAM B aHAIM3MPYEMBIX pacTBOpax B IlepecuyeTe Ha MacCOBBHIE O B
PACTHTEIEHOM MaTepuaie B MIH L,

2.4.2. Tlpu ucnonb30BaHUM MMPUGOPOB, ITO3BOJSAIONIMX CIUTHIBATH IIOKA3AHUS B €IMHUIIAX KOHIIEHT-
pauym, 61aromaps JTWHEHHON 3aBUCHMMOCTH IIOKA3aHWIA OT MAacCOBOM KOHIIEHTPAIIUM MeAW B PACTBOpE B
HCIIONIb3YEMOM JIMalla30He KOHIEHTPALMI TIOJyIeHHBIH OTCYET PABEH MACCOBOM KOHIEHTPAIIMM MEIU B
AHATIM3MPYEMOM PACTBOPE B IIEpecYeTe HA MACCOBYIO JIOJIIO B PACTUTEIILHOM Marepyuaie B MIH L.

2.4.3. MaccoByIo JOJIO MEAU B BO3AYIIHO-CYXOM PACTHTEIFHOM MaTepraie (X ), MJIH 1, BEIMUCITIOT

o hopmyie
X=K(C— (), 1)
rae K — xo3¢hdUIreHT, yauThBaIONINI pa36aBiIeHUE aHAIM3UPYEMOTO PacTBOPA; IIPY AHAJIU3E Hepa3bas-
JIEHHBIX pacTBOpoB K=1, pa36aBieHHBIX B 2 paza — 2 U T. 1I.;
C — wmaccoBag KOHIIEHTpaIlid MeIU B pACTBOPE 30JI6I B IIEpecIeTe HA MACCOBYIO OO B PACTUTEIHLHOM
_ Marepuane, MirH!;
C) — cpeaHee apudMeTUYECKOe 3HAUEHM MACCOBOM KOHLEHTPAIIMM MEU, IIOJIy4EHHBIX B KOHTPOJIb-
HOM OIIBITE, B IIEPECUETE HA MACCOBYIO JIOJIO B PACTUTEILHOM MaTepraie, MirH L.

3HaueHNe Pe3yiIbTaTa KOHTPOJBHOIO OIIBITA HE JOJDKHO TIPEBBLINATh !/; MaccoBoil momu mean B
PaCTUTEIFHOM MaTepuaie.

3a OKOHYATeIbHBINM Pe3YAbTAT MCIILITAHUSA IIPUHUMAIOT cpeaHee apuMETHYECKOE Pe3YIbTaTOB ABYX
TIapaJUTeIBHBIX OIIpedeieHui. Pe3yabTaT BEMUCIAIOT IO BTOPOTO AECATUYHOTO 3HAaKa U OKPYIJISIOT JO
TIEPBOTO JECATUYHOTO 3HaKa.

HomyckaeTcs IpoBefeHNe aHaiu3a 06e3 IapaulebHBIX OlIpeleIeHUM IIpY HAJIMYUY B MAPTUU UCIIBI-
TyeMBIX IIpo0 cTaHmapTHHIX 06pasos (CO). 3a pe3y/ibTaT UCIIBITAHUS IIPUHUMAOT PE3yIbTaT eMMHUIHOTO
OIIpeIeICHUS, €CJIM PasHUIIA MEXIY BOCIIPOM3BENCHHBIM U atTecToBaHHBIM B CO comepKaHMEM OIIpese-
JeMoro aieMeHTa He IpeBbiraetT 0,7 D. B aroMm ciydae obGsg3areneH BBHIOOPOUHBIM CTATUCTUYECKUIA
KOHTPOJIb CXOAMMOCTU IApaJUIEIBHBIX OIIPEASTIEHMI.

KoHTponbHBIE aHAIM3EI IIPOBOIIT B IBYX ITAPAJUICTBHBIX OIIPeaeTeHUAX.

2.4.4. JlomycKaeMble PACXOXKIECHMS MEXIY Pe3yIbTaTaMy IlapajuleIbHBIX OIpeNeNIeHUH (d,6.) M MEXIY
pe3yiIbTaTaMu, MOJTYyYEHHBIMU B Pa3HBIX YCIOBUAX (D,g.), IIPY JOBepUTENBHOM BepositTHocT P = 0,95 He
JOJIKHBI IIPEBBITIATE CASTYIOIINX 3HAUCHUM:

d

a

6c = 0,17 X+ 0,22; )

= 3
Dy, = 0,52 X — 0,31, )
roe X — cpeHee apubMeTHHECKOe Pe3yIbTATOB ABYX IAPALIEIbHBIX OIPeNeTe I, MITH !;

X — cpemHee apudMeTUYECKOe pPe3yIbTaTOB ABYX UCIIBITAHWI, BBHIIIOTHEHHBIX B Pa3HBIX YCIIOBUAX,
ML
Tpesie/ibHYI0 TOTPEITHOCTL Pe3yIbTaTa aHaIu3a (Ay), MIH L, Ipu OMHOCTOPOHHEH MOBEPUTETBHOM
BepogaTHocTH P = (0,95 BRIUUCISIOT 110 (hOpMYyIIe
As = 0,30 X— 0,18, 4)

rae X — MaccoBas TOJIS MEOM, MTH L, (pe3y/IbTaT eIMHUYHOTO OIIpeIe/IeHNs] WK CpeHee apudMeTIdec-
KO€ Pe3yIbTaToOB [IBYX ITapayljIe/IbHBIX OIpeneiIeHNIN).
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3. ®OTOMETPUYECKHI METO/I, ONIPEJIEJIEHUSI META
C INDTUIANTUOKAPBAMATOM CBUHIIA

Meron ocHOBaH Ha CPaBHEHUU ONTUYECKON IUIOTHOCTH XEITO-KOPUIHEBOIO KOMIUIEKCHOTO COEMM-~
HEHUS MeIU ¢ IUSTWIIUTHOKAapOaMaToM, SKCTParipOBAHHOTO YETHIPEXXIIOPUCTHIM YITIEPOAOM M3 PacTBOpa
30JIBI ¥ PACTBOPOB CPABHEHUS C M3BECTHOM KOHLIEHTPAIIMEH MEJIM.

3.1. AnnapaTtypa, MaTepualbl U PEeaKTHUBE

3.1.1. TloaroroBka npo® K UCITBITAHUIO U UX MUHepamM3anmuu — 110 1. 2.1.1.

3.1.2. lng onpeneneHUs. MEIU B paCTBOPE 30JIbI IIPUMEHSIOT:

(hOTORIEKTPOKOIOPUMETP WIN CIEKTPODOTOMETP, TO3BOJIAIONIMIT paboTaTh B MHTEPBAJIE JJIMH BOJIH
420—450 nwm;

BECHI JIADOPATOPHBIE 2-T0 Kjlacca TOYHOCTU ¢ HaubGonsmM TpeaesioM B3BemuBanuga 200 r u 4-to
Kj1acca TOYHOCTU ¢ HaubosbiiuM npenenoM B3semrnBaHusa 500 r o TOCT 24104;

BOPOHKH JeJINTeIbHEIE BMeCTIMOCTBIo 50—100 1 2000 cm3 o TOCT 25336;

KOJIOBI MEPHBIE ¢ IPUIUINGOBAHHBIMU IMPOGKaMM 2-TO Kjacca TOYHOCTH BMecTuMocTeio 50, 100 u
1000 cM3 mo TOCT 1770;

IUIETKy 2-TO Kilacca TOUYHOCTHM BMECTUMOCTBIO 10 cM? mm Ho3aTop ToOit Ke BMECTHMOCTH C
TIOTPEIIHOCTBIO H03UpoBaHUA He Gosee 1 %, M3rOTOBIEHHBINA M3 MaTepHasa, He 3arpsa3HsIOIErO PacTBOD
MeIbIo;

GIOPETKY ¢ KPAaHOM 2-TO KJIacca TOYHOCTH BMECTUMOCTBIO 10 cM3 1 MmumeTKy 2-ro Kiacca TOYHOCTH
BMecTHMOCTEIO 1 em3;

bmIBTpH 00€330IEHHBIE «OeTast IeHTa» auaMeTpoM 15 ¢cM wim 6yMary (puIbTpoBaIbHYIO J1a6opaTop-
Hy1o Mapku @HC no T'OCT 12026; ouMIaOT OT 3arpI3HEHUS MEABIO CIEAYIOIMM 06pasoM: (hWILTPLL,
BJIOXEHHBIE B BOPOHKM, ABAXIBI 3aIlOJIHAIOT COJAHON KuciioToil, pas6aBneHHoii 1:100, 1mpombIBaoT
HEGOIBIIMMY TTOPLUUAMU IUCTIWUIMPOBAHHON BOABI A0 HEMTpaNbHOI peakLiMM IO YHUBEPCAIHHON WHIM-
KaTopHol 6ymare ¥ BBICYIIMBAIOT HA BO3MYXE WIM B CYIUIWIBHOM IUKady Ipu TeMIiepaType He Boie 95 °C;

OyMary MHAUKATOPHYIO YHUBepCaJbHYIO I onpeneneHus pH 1—10;

yriepon yeteipexxsiopuctbiit mo 'OCT 20288, x.u. wiu v.m.a.;

TIPUTOTHOCTH PeakTuBa IS aHamu3a mpoBepsioT mo 'OCT 27996,

muaTwInuTHoKapbamar Hatpust mo T'OCT 8864, x.u.;

cuHel azotHokucabnt mo T'OCT 4236, x.4. Wi 4.1.a.;

MeIb CepHOKMCIYIO S-Bomuyio o 'OCT 4165, x.u.;

xuciory coimsiayo o 'OCT 3118, x.4., pa3baBineHHYIO JMCTWIUIMpoBaHHOK Bogoit 1:40 u 1:100 mo
o0BeMy;

kuciory cepayo o N'OCT 4204, x.q.;

HATPWII IMMOHHOKUCILIN Tpex3amemeHHb1 1o 'OCT 22280, u.m.a.;

BOJAY AUCTWUIMPOBAHHYIO WX JEVMOHU3MPOBAHHYIO, IIPOBEPEHHYIO 110 1I. 2.1.1.

IIpuMmeganue. JonyckaeTcs HCIIONB30BATh allllapaTypy, MEpHYIO TIOCYIy W JpyrHe CpeAcTBa M3MepeHus,
MMCIONIUE TAKUE XE¢ WIH JIyIIINe METPOJOTHICCKIC XapaKTePUCTHKI.

32. llonroToBKa K MCHBITAHMUIO

3.2.1. TlogroroBka 1po6 K UCIBITAHUIO — 110 1I. 2.2.1.

3.2.2. IIpucomosnenue pacmeopa dusmuidumuoxapbamama CGUHYA 8 HembipexxaopUucmom yeiepode

0,664 r NUATWIMTAOKAPOAMATA HATPUA IIOMEINAIOT B JEIUTEIBHYIO BOPOHKY BMECTUMOCTBIO
2000 cM3, mpwmBator 1 AM> 4eTHIPEXXIOPICTOTO YITIepoa, Ipubasiaor 0,486 T a30THOKMCIIOTO CBHHIIA,
pacTBopeHHOT0 B 100 cM3 IMCTWUIMPOBAHHO} BOIBL, ¥ BCTPSAXUBAIOT B TedeHue 5 MuH. ITocne pasmeneHus
(a3 HIKHUI CJIOH YETHIPEXXIIOPUCTOTO YITIEPOJA C PACTBOPEHHBIM B HEM IUATHIMTHOKApGaMaTOM CBUHIIA
dmnsTpyloT Yepe3 cyxoit GyMaxHBIH (GWIBTP B CYXyI0 CKITHKY M3 TEMHOIO CTeKia. PacTBop XpaHAT B
XOJIOMWILHUKE HE OoJiee 1 mec.

3.2.3. IIpucomoenenue pacmeopa ¢ maccoeoi doneii aumonnoxucaozo nampus 10 %

100,0 T Tpex3aMeINIeHHOTO JIMMOHHOKHCIIOTO HATPUS PacTBOpsioT B 900 ¢M3 IMCTIUTMPOBAHHOM BOMBL.
TMomygeHHBIIT pacCTBOP OYMINAIOT OT ITPUMECEI MM SKCTPAKIIMEI PACTBOPOM AUSTWIIUTHOKApGaMaTa CBIHIIA
B YETHIPEXXIOPHCTOM YIJIEpole, HPUTOoTOBIeHHOM Iio I 3.2.2. Jma storo 1 aM3 pacTBOpa MOMEIIAIOT B
JEJINTENLHYIO BOPOHKY BMecTMMOcThI0 2000 oM, npwmsaror 10—20 cm3 pacTBopa AMATIWINTHOKApPGaMaTa
CBUHIIA B YETHIPEXXIIOPUCTOM VITIEpOIE, BCTPAXMBAIOT B TedeHWMe 2—3 MUH U TIocie pasfejeHud a3
OTGPACHIBAIOT HYDKHUIA CJI0M. Oriepalyio IIOBTOPSIOT 10 TEX 110D, 110K OpraHndeckas ¢a3a CTaHET COBEPIICHHO
OecLBeTHOM. 3aTeM OUMIIAEMBII PACTBOP OTMBIBAIOT OT CJIENOB AUATWIIMTHOKApOaMaTa CBUHIIA, BCTPSAXUBAS
ero ¢ 10—15 cM3 geThIpeXXIOPICTOrO yIIepona B TedeHHe 1—2 MUH M OTGpachiBasd OpTaHMYecKyIo ¢asy.
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IIpombIBKY 1OBTOPSIIOT. O4YMILEHHBIA PAacTBOp (WIBTPYIOT 4Yepe3 OyMaXHbIT (GuibTp ¢ Gesioif JIEHTOI,
OUMILEHHBIN OT 3arpsA3HEHUA MeIblo. PacTBOp XpaHAT B XONOMWIbHUKE He Goiee 1 Mec.

3.2.4. TIpuroToBJ€HME pACcTBOpa MEAM MACCOBOIl KOHLeHTpamwi 1 Mr/cM3 (pacTBop A) — IO
m 2.2.3.

3.2.5. TIpUrOTOBIIEHNE DPACTBOPA MEMM MAacCOBOi KoHUeHTpamuu 20 MKT/cM3 (pactBop B) — 1o
m 2.2.4.

3.2.6. IIpuroToBjIeHNe PacTBOPOB CpaBHEHUS — ITO II. 2.2.5.

33. llpoBexeHUEe UCHBITAHUS

3.3.1. OsosieHME PACTUTEILHOTO MaTEpHUaia U PacTBOPEHMUE 30JbI — 110 IL. 2.3.1.

3.3.2. Onpedenerue medu 6 pacmeope 301bi

W3 pacTBOPOB 30JIBL ¥ PACTBOPOB CPABHEHMS H03AaTOPOM UM IIMIIETKOH GepyT MpoOGsl o 10 cm3,
HOMEIIAIOT B AETUTENBHBIE BOPOHKM, J03aTOPOM WM U3 Gloperku npwmsaioT 1o 10 cm3 pactsopa
JIMMOHHOKWCIIOTO HATPYS, TIEPEMEIIMBAIOT M J03aTOPOM WIM U3 GropeTky rmpwmsaioT o 10 cm3 pacrsopa
JUSTUWIAUTHOKAapOaMaTa CBUHLIA B YETBIPEXXJIOPUCTOM YIyiepone. BCcTpaxiBaoT BOPOHKY B TEUCHME 2 MUH.
Tlocne pasnenenusa a3 HIKHUI CII0M YETHIPEXXJIIOPUCTOTO YIJIEPOAA CIIMBAIOT B KIOBETY (POTOIIEKTPOKO-
JIOPUMETPA C TOJIIMHOM IIPOCBEUUBAEMOrO oSt 20 MM.

HormyckaeTcss IpoBeACHUE SKCTPAKLIMM B APYTUX TEPMETUIHO 3aKPBHIBAIONIMXCS TEXHOJIOTMIECKMX
eMKOCTSX BMeCTUMOCTBI0 50—100 cv3. PasmereHue ¢a3 B 3TOM cllyuae IPOBOIAT B AEIIUTETHHBIX BOPOHKAX
60 oTOUpaIoT ogHy U3 (a3 IIMPUIIEM WIK ITUIIETKOI ¢ IpyIleii.

OKCTPaKTH (POTOMETPUPYIOT OTHOCUTEIIBHO YETRIPEXXIOPUCTOTO YITIEPOIA TIPY JUTHE BOIHBI 436 HM
WIX UCIIONb3YA CBETOMWIBTP ¢ MAKCUMYMOM CBETOTIPOITyCKaHUA B obnmact 420—450 M.

OIHOBPEMEHHO IIPOBOAAT KOHTPOJBHBINA OITHIT.

Ecnu 3HaueHMe ONTUYECKON IUIOTHOCTU 3KCTpaKTa M3 pacTBOPA 30JIbI IIPEBBIIACT 3HAYCHUE OIITH-
YeCKON IUIOTHOCTM 3KCTpaKTa M3 IITOTO PACTBOPAa CPaBHEHUS, PACTBOP 30JIBI Pa3baBISIOT COMSTHON
KUCIIOTOM, pa3b6aBieHHOM 1:40, ¥ ITOBTOPSIOT OIIMCAHHBIE BHIIE OIIEPALIMUA B TOM Xe Itopaake. [Ipu Takom
Xe pa30aBIeHUU TIOBTOPSAIOT M KOHTPOJILHBII OITBIT.

HormyckaeTcst IpONOpLUOHATIBHOE U3MEHEHNE 00bEMOB IIPO6 PACTBOPOB 30116, PACTBOPOB CPABHEHUS
¥ PaCcTBOPOB PEAreHTOB IIPY IIOTPEITHOCTH JO3UpOBaHU He Gonee 1 %.

Bce paboThI ¢ YeTBIPEXXIIOPUCTHIM YIJIEPOAOM CIIEAYET IIPOBOAUTH B BEITSKHOM IIKady.

34. ObpaboTKka pe3yJIbTaToOB

3.4.1. Tlo pesynbraTtaMm OTOMETPUPOBAHMS SKCTPAKTOB U3 PACTBOPOB CPABHEHUS CTPOSAT IPayrupo-
BOYHBIN TpadmK, OTKIIAABIBASI IO OCH aGCIIMCC MACCOBBIE KOHIIEHTPALIMY MEAM B PacTBOpAaX CPABHEHUS B
TepecyeTe Ha MacCOBBIE HOJIM B PAacTUTEILHOM Marepuajle B MJIIH !, yKa3aHHbIe B TAOJMIE, a II0 OCH
OpIMHAT — COOTBETCTBYIOILME MM 3HAYEHUS ONTUYECKOMN IDIOTHOCTU. ITo rpamynpoBoyHOMY Trpaduky
HAaXOIAT MACCOBBIE KOHLIEHTPAIUY MeAW B aHAJM3WPYEMBIX PACTBOPAX B IepecueTe HA MACCOBBIE IO B
PACTUTENHLHOM Marepraie B MTH L,

3.4.2. MaccoBylo JOJII0O MEAU B BOZAYIIHO-CYXOM PACTUTEILHOM MaTepuajie BHIUMCIISIOT 110 11. 2.4.3.

3.4.3. JlonyckaeMble PAacXOXICHHMS MEXAY pe3yibTaTaMU IapajUleIbHbIX omnpenenieHnit (d'yg.) U
MeXIy pe3ylbTaTaMi, IONy4eHHBIMH B PasHBIX ycHoBHAX (D ’5.), NPU NOBEPUTEIHHOM BEPOATHOCTU
P=0,95 He MOKHBI IIPEBBILIATE CJIEAYIONINX 3HAYECHMIL:

d’pe = 0,11 X 7 +0,39; )

ro— Y - (6)
D’y =065 X" — 0,42,

rme X ' — cpemHee apudMETIYECKOe PE3YIIbTATOB ABYX HAPAUIETBHBIX ONpeIeTeHMiA, MTH ! ;
A:’ +__ cpemHee apubMeTUUECKOe Pe3yIETATOB ABYX MCITHITAHUIA, BHIIOJTHEHHBIX B Pa3HBIX YCIOBUAX,
—1
MJIH .

Tpesie/ibHYIO TIOTPENIHOCTD Pe3yibTaTa aHamu3a (A 5), MIH ™!, IIpi 0MHOCTOPOHHEl HOBEPHUTEIBHOIM
BeposTHocTU P=0,95 BEIUUCIAIOT 110 (hopMyJie

As=038X" — 0025, @

rme X ' — MaccoBas JOJIS MeIU, MIH ! (pe3y/IbTaT eMHUYHOTO ONpPENeICHHS WM CpeHee apudMeTH-
YeCKOe Pe3Y/IbTaTOB ABYX IapajUIC/IbHbIX OIPEACIICHMI).
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NHO®OPMAIIMOHHBIE JAHHBIE

PASPABOTYUKHN

. PASBPABOTAH 1 BHECEH TocynapcTBeHHbIM arponpombiieHabiM komutetrom CCCP

C.I'. CamoxBajioB, KaHI. C.-X. HayK (pykoBomurenb TeMbl); H.A. UeGorapeBa, KaHI. G1ojI. HAyK;
I''U. T'opmkosa; B.A. Yyiikos, karn. 6uosn. Hayk; X.K. Xynakos, kaHa. 610, HayK

crangapram ot 23.12.88 Ne 4538

3. BBEJAEH BIIEPBBIE

. YTBEPXJ/IEH U BBEJIEH B JEMCTBHE ITocraHoBennem T'ocynapcrsennoro komurera CCCP mo

. CCBINTIOYHBIE HOPMATUBHO-TEXHUYECKME NTOKYMEHTDI

O60o3nauenne HTJI, Ha KOTOPHIi TaHA CCHIJIKA

Howmep pasiena, myHKTa

I'OCT 1721—85
I'OCT 1722—85
TI'OCT 1770—74
IoCT 3118—77
TOCT 4165—178
TOCT 4204—77
TOCT 4236—77
I'OCT 5457—175
T'OCT 7194—81
TOCT 8864—71
TOCT 9147—80
TOCT 12026—76
TOCT 13586.3—83
TOCT 13979.0—86
T'OCT 20288—74
TOCT 22280—76
TOCT 24104—88
TOCT 25336—82
TOCT 27262—87
TOCT 27996—88
TOCT 30692—2000
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5. Orpanngenne CpoKa AeHCTBHA CHATO MO mPoTokoiay Ne 4—93 Mexkrocynapcrsennoro Cosera mo cran-

JapTu3amui, Mmerpojiorun u ceprupukammm (UYC 4—94)

6. IEPEU3JAHME
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