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M E X T OCUVY IAPCT BEUHHGB H" CTAHIATZPT

KOPMA, KOMBUKOPMA, KOMBUKOPMOBOE CBIPBE

ITnamMenHO-(OTOMETPHYECKHH MeTol onpeaeieHHA CONEPKAHHA KaHsd

Fodders, mixed fodders and mixed fodder raw matenals.
Flame photometric method for determination of potassium content

Hara Beedernna 1999—01—01

1 OBJIACTb IPUMEHEHMWA

Hacrosuui cTaHAAPT pacrpoCTPaHAETCs] HA BCe BUIObI PACTUTEIbHBIX KOPMOB, KOMOMKOPMOB, KOM-
OMKOPMOBOE ChIpbe (32 HCKIIIOYEHUEM MHHEPATILHOIO ChIPbsl, POXOKEH KOPMOBBIX U ITANpHUHAa) M yCTaHaB-
JIUBAET IUITAMEHHO-(POTOMETPUYECKHIA METOJI OTpee/ICHUSI CONEePXAHUA KaTHIL.

2 HOPMATHBHDIE CCbLIKHN

B HacroslueM cTaHIapTe MCIIOJb30BaHbl CCHUIKM HA CAENYyIOlIHEe CTAHAAPTHI:

[OCT 1770—74 Ilocyna mMepHas naboparopHasi cTeKIssHHas. [IMnuMHApLI, MEH3YPKH, KOJIOHBI, TIpo-
Oupku. TexHHUYecKHe YCAOBHUSA

[OCT 3118—77 ConsHasa Kuciora. TexHHYecKue YCIOBUS

[OCT 4198—75 Kanui ¢pocdopHOKUCbIH ogHO3aMeLIeHHbIH. TeXHHYecKue YCIOBUS
[OCT 4204—77 CepHas kucioTa. TexHUYecKUe YCIOBHUS

I'OCT 4212—76 Peaktusbl. [IpuroroBneHue pacTBOpoB /i KOJIOPHMETPHYECKOTO H HedeToMeTpU-
YeCKOro aHaKM3a

[OCT 4234—77 Kanuit xnopuctoiil. TexHuueckue ycroBus
'OCT 4461—77 A3oTHast KUCNOTa. TeXHUYECKHUE YCIOBUS

[OCT 5457—75 AueTwieH pacTBOPEHHBIN TeXxHUYeCKHii. TexHUYyecKke yCaoBUS

'OCT 6709—72 Bona aucTWUIMpOBaHHAasl. TeXHHUYECKHE YCIOBUS

F'OCT 7631—85 Pniba, MOpCKME MIEKONMTAKOLLKE, MOPCKHE OECITO3BOHOYHBIE M TIPOXYKTHI MX
rnepepaboTku. [lpaBuwia npueMku, OpraHONENTHYECKUE METOAbl OLEHKM KauecTBa, METOXLI oTOopa Mpob
s 1abopaTopHbIX HCCAECAOBAHH A

[OCT 9147—80 Ilocyna u obopynoBanue naboparopHeie dapdoposbie. TeXHUYECKHUE YCIOBUSA

[TOCT 973691 Ilpubopsl aneKTpHYecKre NpAMOro Nnpeo6pa3oBaHUs ISl U3MEPEHUS HEJICKTPH-
YeCKUX BeaMYMH. OO0lMe TexXHu4Yeckre TpeOoBaHus U METOABI MCITbITAHMIA

[OCT 10298—79 Ceneu TexHuuyeckuil. TexHUUECKUE YCIOBUS

[OCT 10929—76 Bonopona nepokcun. TexHUYECKUE YCIOBUS

I'OCT 13496.0—~80 KombukopMa, ceipbe. Metoapsl ot6opa rpob

TOCT 13586.3—83 3epHo. IlpaBuna npuemMku U MeToasl oTOopa Mpobd

FNOCT 13979.0—86 2Kmbixu, lupoThl ¥ ropyuuHbiit nopoiok. IIpaBuia npueMxu ¥ MeTonsl oTopa
po6

['OCT 14919—83 DnekTporuiuThl, SNEKTPOIUTMTKH M XapodHble 3eKTpolukadsl 6brToBbie. O6LIHe
TEXHUYECKUE YCIIOBHUS

FOCT 1768]1—82 Myka XHBOTHOIoO NpoUCcXoXIeHUs1. MeToabl UCNbITAHUM
[TOCT 21769—84 3enenp npesecHasi. TeXHNYECKUE YCIOBUSA

[OCT 24104—88 Becnl nabopatopHble obulero HasHayeHUst U o6pasoBbie. OOLIUE TEXHUIECCKHUE
YCJIOBUSI

HU3nanne opuinmanbuoe
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FTOCT 25336—82 Ilocyna n obopynoBaHue 1abopaTopHbi€ CTEKIASAHHBIE. TUIIBI, OCHOBHbIE [TapaMeT-
PHl M pa3MephI

TOCT 27262—87 KopMa pacTUTEJbHOro npovcxoxineHusi. Meronst orbopa npob

FTOCT 27668—88 Myka u oTtpyou. [Ipuemka u Metons! orbopa 1npob

TOCT 28736—90 KopHeruioabl KOpMOBbIE. TeXHHYECKHE YCIIOBHUSA

[TOCT 29227—91 (MCO 835—1) Ilocyna nabopatopHasa crexisiHHas. [IuneTku rpanyMpoBaHHBIE.
Yacts 1. O6mme tpeGoBaHUA

FTOCT 29228—91 (MCO 835—2) Ilocyna nabopatopHast CTeKAsIHHAsA. IIMNETKHU rpanyupoBaHHBIE.
Yactp 2. ITuneTku rpanydpoBaHHBIE 6€3 YCTAaHOBJICHUSA BPEeMEHH OXUIAHUA

FOCT 29229—91 (MCO 835—3) Ilocyna naboparopHas crexyiAHHasi. [IMNeTKy rpanyrpoBaHHBIE.
Yacrte 3. ITuneTku rpanyMpoBaHHbBIE C BpeMEeHEM OXHUIaHus 15 ¢

IT'OCT 29230—91 (MCO 835—4) Ilocyna nabopatopHasi cTeKiIssHHasA. IIMNeTKU rpanyMpoBaHHBbIE.
Yacts 4. [Innerku BbIAYBHBIE

I'OCT 29252—91 Ilocyna nabopatopHas crekisiHHast. bropetku. Yacts 2. biopeTku 6e3 BpeMeHH
OXHWIAHHS

FOCT 29253—91 Ilocynra nabopatopHas crekiussHHasA. bropetku. Yacrts 3. biopetku ¢ BpeMeHeM
oxwuraHus 30 ¢

3 OTBOP ITPOb

Ot60op npo6 — nmo I'OCT 7631, TOCT 13496.0, TOCT 13586.3, TOCT 13979.0, TOCT 17681,
TOCT 21769, T'OCT 27262, TOCT 27668, 'OCT 28736

4 TINNAMEHHO-®OTOMETPUYECKUN METO/ OIIPEAENEHUA COIEPXAHUA KATUA

[ITnamMmeHHO-(OTOMETPUYECKUNA METOI OMpPENCNCHHUS COICPXAHMUSI KAJIMsi OCHOBAH HA 3aBHCHMOCTH
MEXIY HHTCHCHBHOCTBHIO M3JYYEHHUS B IUIAMEHH BO30yXIaeMOro 3JIeMEeHTa M KOHULEHTpauueHd ero B
pactBope. IIpH onpeneneHUH ColEpXKaHUS KalUsl UCTIOJNB3YIOT CIIEKTPaJIbHbIE TMHUHU 766.5 1 769.9 HM.

4.1 OnpenesneHHne colepXaHHUA KajJusg B nmpob6ax, NOAroTOBIEHHBIX CHOCO-
boM MokKkporo o3oJieHHUS (OCHOBHOI MeTOH)

4.1.1 Annapamypa, mamepuansvl u peaKmugs

HUamenpaurens npotd pacreHunt UITP-2.

MeabHuua nadoparopHas MPII-2.

Cyuimiika mpod kopMoB CK-1 wiM kag cyluunbHBIA J1abopaTopHbIH, obOecrieyuBaloIvil nomaep-
xaHue temneparypsl 10 150 °C ¢ norpewHocTrio 2 °C.

CHTO C OTBEPCTUSIMU JUAMETPOM | MM

HoXHuuw!.

CHTHaJIbHBIE 4achl.

Measroo6pazosarens MJI-1.

Crynka ¢papdoponas ¢ nectukoM no 'OCT 9147.

HarpeBaTtebHBIA OJIOK WA NMpoOUPOK WIM TUTHTKA 3ACKTPHYECKas C 3aKphIiTOH ChHpaibio IO
FOCT 14919.

[Tpobupku MepHbIE C NpOOKAMM M3 TEepMOCTOHKOro crekna BMecTMMocThio 100 cMm? wau Kosbbl
MepHble BMecTHMocTbiO 100 cMm?.

Konbsl MepHbie 1(2)-2-100 (500, 1000) no T'OCT 1770.

broperku 1(2)-1(2)-50 no 'OCT 29252.

broperxku 2-1-50 no 'OCT 29253.

Jlo3aTOp BMECTMMOCTBIO 3 CM? C ITOTPELUHOCTBIO JO3UpOBaHUA He bonee 1 %.

[TopiuHeBast muneTka BMECTUMOCTBIO 2 CM> C MOIPelIHOCTBIO AO3UpOBaHUS He Goiee | %.

Kon0sl uniu crakaHbl xuMuyeckue 1(2)-2-50(100) mo 'OCT 25336.

IInnerku rpanympoBaHHbie 1-1(2)-2(5,10) no T'OCT 29227.

Hunetku rpagyupoBaHHble 1(2,3)-1(2)-2(5,10) no T'OCT 29228.

IIunerxku rpagyumpoBaHHsbie 4-1-2(5,10) no OCT 29229.

I1unerxyu rpagyupoBaHHbie 5-2-2(5,10) no 'OCT 29230.

®otoMeTp waMeHHbIA aproMatuueckuit MIIA-2 win apyrux aHanormyHbix Mapok: @I1-101, TTAXK-1,
[TAX-2.

Bechl nabopatopHble 2-ro Kjacca TOYHOCTH ¢ HauOoabIIMM mnpenesioM B3ewuBaHuA 200 r mo
[OCT 24104.

Beckl 1abopatopHbie 3-10 M 4-10 KJ1aCCOB TOYHOCTH C HAUOOMbLLIKM MpenesoM B3BelurBaHust S00 r
no I'OCT 24104.
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Kanuit dochopHokucabiit onHozameweHHbIH mo ['OCT 4198, x.u.

Kanuit xnopucteiii no 'OCT 4234, x.y.

CepHast kucnota o I'OCT 4204, x.u., y.1.a.

[Tepoxcun Bomopona mo F'OCT 10929, x.4., 4.n.a, pacTBop ¢ MaccoBoit nose 30 %.
Cenex amopdHbiii no T'OCT 10298, y.

AnerwieH pactBopeHHbIH TexHH4Yeckuit no 'OCT 5457 vwnu nponaH-0yraH B OaJU1oHe.
Bona nuctwutupoBaHHas nmo 'OCT 6709.

[IpuMeuaHue— Jlonyckaercs MCnosib3oBaTh APYTYIO amnmnaparypy, MEpHYIO TNOCyay, HMEIOLLYIO TaKHe Xe
WIM JIVYILHE METPOJIOTHYECKHE XapaKTepUCTUKHM, a TAKKE PEaKTUBBI MO KBATMGMHKALIMY HE HYDKE YKa3aHHBIX.

42 TloAroToBKa K HUCIBITAHUIO
4.2.1 I[lodeomoexa npob

M3 ToueyHBIX Mpod aHANTU3UPYEMbBIX KOPMOB, OTOOpPaHHBIX Npo600TOOPHUKOM WIH BPpYYHYIO, COCTAB-
NS0T 00BbeAUHEHHYIO NMTpoOy, KOTOPYIO NMOMELIAIOT HA ITOJUITWIEHOBYIO IUICHKY, NIEpEMEUINBAIOT, 3aTEM
pa3paBHUBAIOT TOHKHM CJIOEM U IEJAT 10 JHArOHAM HA YETHIpE TPEYTOJbHHUKA (METON KBAapTOBaHMS), U3
KOTOPBIX BAa MPOTUBOIIONOXHBIX YIAIAIOT, @ U3 IBYX OCTaBLIUXCA 00pa3yioT CpeAHIOK Npoody.

CpenHiolo npoby ceHa, COJIOMBbI, CECHHOM pe3KH, CHIoca, CEHaXa WIM 3€JIEHbIX KOPMOB U3MENBYAIOT Ha
OTpe3KH IUIHHOMU 1—3 cM, KOpHEIUIoAbl U KIYOHEIUIOAbl HApe3alT JOMTUKAMU ToauuHON mo 0,8 cM W
MU3MENBYAIOT Ha Me3rooOpasosaresnie. MaMenpbueHHY0 Mpoly TUIATEIBHO MEPEMEIIMBAIOT U METONOM KBapTO-
BAHUS BBUIEJAIOT YacTh CpeaHel mpodbl, Macca KOTOpoH Mnocjie BhICYILIUBAHHUA JOJDKHA ObITh HE MeHee 150 r.

KoMmbukopMa, XMBIXH, WPOTbI, OpUKETHI, rpaHy/ibl pa3ManbiBalOT 0€3 NpeaBapUTEAbHOIO MMOACYLIH-
BaHUSA. Pa3MoOJIOTBI MaTtepUasl IMPOCEUBAIOT Yepe3 CUTO, OCTATOK HA CHUTE M3MEJb4YalOT B CTYIIKE, 3aTEM
N00aBIAIOT K IMpobe U INepeMeLInBalOT.

OObeAUHEHHYIO Npody MYKU XHUBOTHOTO ITPOMCXOXIECHHS MaccoW He MeHee 1,5 Kr TuIaTenbHO
nepeMelirBaloT. [Uis aHanu3a otOupalor 0,5 Kr MyKH, TILATEJIbHO [TIEPpEMELLIMBAIOT, BBICHINAIOT HA OyMary
M pa3paBHMBAIOT TOHKMM CJI0€M. 3aTeéeM METOAOM KBAapTOBaHUs BbLIENAIOT Npody maccoit 150 r, pasMansi-
BAlOT U MPOCEHUBAIOT Yepe3 CUTO O€3 NMpeaBapUTEe/IbHOro noAcymiuBaHusl. OCTaToK Ha CHTE U3MEJIbYalOT B
CTVIIKE, 100aBIAIOT K Mpode U nepeMeLuBaloT.

[Ipobbl xpaHSIT B CyXOM MeECTE B CTEKJISHHOH WIU IUIaCTMAcCoOBOM OaHKe ¢ IUIOTHO 3aKphIBalOLIEHCS
KPbILUKOU WIH rpobKoi. I1pobbl XHIKHX KOPMOB aHUTH3UPYIOT O0e3 NpeaBAPHUTEIbBHON MOATOTOBKHU.

4.2.2 Ilpucomoeénenue pacmeopos

4.2.2.1 TlIpuroToBieHUE pacTBOpa CEPHONU KUCIOTHI, CoepAaller ceyleH

AMOpPGMHBIN ceJIEH pacTBOPAIOT IIPH HArpeBaHHUM B KOJIOE U3 TEPMOCTOMKOIrO CTEKJIAa B KOHILEHTPH-
POBAaHHOM CEPHOM KHCJIOTE HO INMOJHOIO €ro pacTBOpeHHUsI M3 pacdera: 5 r ceneHa Ha 1000 oM’ kucnothi.
PacTBOp fOKEH ObITh NPO3payHbIM.

4.2.2.2 IIpuUroToBjieHHE CTaHAAPTHOrO pacTBopa GochOPHOKHUCIOro Kalus

3,480 r onHo3aMewWeHHOro GocPOpHOKUCIIOro Kaaus, BbicyllieHHoro npu teMneparype 100—i05 °C
B TEYEHHE 2 Y, pacTBOPSIOT B MEpHOM Koabe BMecTUMOcThIO 1000 cMm?, 06beEM pacTBopa NOBOISIT AUCTHII-

JIMPOBaHHOM BOJIOH 1O METKH, I1€PEMELLIMBAIOT U XPAHAT B CKJISIHKE C MPUTEPTOH NpobKoi He BoJiee ogHOro
roga. B 1 cM3 ctaHaapTHOro pacTBopa COAEPXUTCS | MI Kaslus.

4.2.2.3 TlpuroToBjieHUE CTAHAAPTHOIO PacTBOpPA XJIOPUCTOIO KaTUsA

1,907 r nepekpHCTaAJUIN30OBAHHOTO XJOPUCTOrO KajlMsl pacTBOPSAIOT B AUMCTWUIMPOBAHHON BoIe B
MepHo# Kosibe BMecTUMocTbio 1000 cM’, 06beM pacTBOpa AOBOJAT AUCTHUIMPOBAHHON BONOM HO METKH,
nepeMelIyBaiT. B 1 cM? cTaHIapTHOroO pacTBopa conepxuTcst 1| Mr Kanus.

4.2.2.4 TlpuUroroBJicHHE pPaCTBOPOB CPAaBHEHHS

B MepHbie Koa6b1 BMecTUMOCTBIO 1000 cM? U3 GlopeTkH BMeCTUMOCTBIO 50 cM? MpWIMBaIOT CTAHAAPT-
Hbl pacTBOp hOCPOPHOKHUCONO KaIMA WIK XJIOPUCTOIo KU B 0O6beMax, yKazaHHbIX B Tabauue 1.

Tadonunua 1
ObbeM CTaHAapTHOrO pacTBopa Macca xanusa B 100 oM’
Howmep pacTBopa cpaBHEHHS ﬁgﬁﬁfﬁ@iﬁ ::ﬂgfe _l_ pacTBOpa CPaBHEHMsI, MT
L r _ 1 : h . ) : - ) .
1 0 0
g 2,5 0,25
3 5 0,50
4 10 1,00
5 15 | 1,50
6 20 2,00
7 30 3.00
8 40 4,00
_ 2 L 0 >0
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B xaxayio Koyiby HaIMBAalOT JUCTWLIMPOBAHHYIO Boay U no6aBisioT 30 cM> cepHOI KUCIIOTH, COAEp-
Kaiueii cejeH. PacTBophl OXJIAXIAIOT H JOBOIAT IUCTU/UIMPOBaAHHOM Bono# no MeTkH. [locne npudasieHus
KaXXIOro M3 YKa3aHHBIX PEaKTHUBOB pACTBOPHI TILATENBHO MEPEMELLINBAIOT.

IIpu temrneparype 15—28 °C pacTBopbl CpaBHEHHMS XPaHAT He Oojiee 3 Mec B MeCTaX, 3al{MIEHHBIX
OT NIPSAMBIX COJIHEYHBIX JIyUEH.

4.3 [MpoBeneHUE UCINBITAHUA

0,2 r BO3AYILHO-CYXO# rpoObi, B3BEWIEHHOH ¢ norpeliHocThiO He 6osee 0,001 r, nepeHoCAT B MEPHYIO
K016y WIM MEPHYIO NpoGUpKy BMecTHMOCTbIO 100 cM? 1 mpuiuBaior 2 cM? 30 %-Horo pacTBopa nepokcuia
Bogopona. Yepes 1,5—2 MHH B MEpPHYIO Konby wiM npoOupKy IMpwiMBaloT 3 cM® KOHLEHTPUPOBAHHOM
CEpHOU KHCJIOTBI, COAEpXallleit ceJIeH, U CJIErKa BCTPSIXHUBAIOT.

[Tpo6UpKH MOMELAIOT B XOJIOAHbIE HArpeBaTeabHbIE OJIOKU C aBTOMATUYECKON PErYTUPOBKOHU TEM-
neparypbl ¥ B TedeHue 0,5—1 4 nospinawT remmneparypy ao 380 “C — Hayano BpeMeHH o3ojeHuA. O30-
JIEHHE B MEPHBIX KOJOAX IPOBOASAT HA 3JIEKTPUYECKOH IUIMTKE C 3aKPBITOM CIUpAbio U TEMIEpATypou
Harpesa 1o 400 °C. Ecau yepe3 30 MuH B KoJ10ax U yepe3 1,5 4 B Mpobupkax He MPOUCXONUT OOEeCBEYH -
BaHUE PAcTBOPOB, UX oxnaxnaloT xo 60—80 °C, mpunusator 1 cMm? nepokcuiaa Bogopoma M MPOJOIXKAIOT
HarpeBath A0 obecluBeurBaHud. [locne 3TOoro pacTBopbl OXJIaXAAalOT, JOBOAST AUCTHUIMPOBAHHOK BONOM
no 100 cM3 u nepeMeliMBaroT. JlJaHHbIE pacTBOPH! SABISIIOTCS MCXOMHBIMHU VISl ONIPENEIEHUS B HUX colep-
XaHua Kanmms, pocdopa, KanblUs U a3ota. [1oaAroToBKa KOHTPOJbHOIO pacTBOpa (X0JOCTOE oNpeeieHHUE)
BKJIIOUAET BCE CTAllMU TIpOoBeNeHHUS aHAIU3a, KPOME B3SITUS HABECKU aHAJIU3IHUPYVEMOH MpOOHLI.

JUIst npoBeleHWs aHAIHU3a B XUMHUYECKHE CTAKAHBl WIM KOHUYECKHE KONObl BMECTUMOCThIO S0—
100 cm> BHocsT 1o 30—40 cM? 30JBbHBIX PacTBOPOB AHAIM3UPYEMBIX MPOO, KOHTPOJBHBINA pacTBOp M
pPacTBOPHI CPAaBHEHUS.

[ToaroroBka ritaMeHHoro otToMeTpa K pabote NpoBOAUTCA COIVIACHO HHCTPYKIIMH 10 €ro 3KCIUTYaTALlHM.

B ropenxky ruraMeHHoro ¢oToMeTpa MNOoAAlT roproyYuil ras (rmpomnaH-O0yTaH) M CMech 3aXMralorT.
YcraHaBIuBa0OT HEOOXoNMMoOe NaBJIeHUE BO3AyXa U rasa. B pacnsuivrenb BBOAST BoNy, BKIIOYAOT GOTOI-
NeMeHT (3acBedyuBaHHE POTOIJEMEHTA MPOBOUAT 4Yepe3 ¢BeTODWIBTP omnpenessieMoro ajieMeHTa). Yepes
15—20 MHH HaYHHAIOT GOTOMETPHPOBATH LKAITY PACTBOPOB CPABHEHUS B NMOPAAKE BO3pAaCTAHUA KOHLIEHT-
pauMy. OTcyeT NOKa3aHUH O WIKANE raJibBAHOMETPA [POBOAAT HE Cpa3y, TaK KaK MepBbie MOPLMH PaCTBOPA
IOJIXHBI IMPOMBITE CUCTEMY ITOCHE Mpeabiayuiero pacreopa. Ilocne ¢potoMeTpupoBaHUs pacTBOpPOB CpaB-
HEHUS NMPUCTYNAIOT K QOTOMETPHUPOBAHUIO PACTBOPOB UCITBITYEMBIX ITPOO U KOHTPOJBHOrO pacTBoOpa, Cjaeas
33 COXpaHEHHEM IOCTOSIHHOTrO NaBJICHHMS BO3yXa M rasa. [IJisi KOHTpoJis cTabMiIbHOCTH paboThl oToMeTpa
[1ocJjie KaXIbIX JECSTH PACTBOPOB INPOBOIST IMOBTOPHLIA OTCYET 110 IHKAJIE ralbBAHOMETpA OOHO WIH IBYX
PAcTBOPOB CpaBHEHMSA, OJMU3KMX MO KOHLEHTPALUMM K HCHBITYEMbIM INpodaM. PeryiupoBky nokasaHuii
LWIKAJIbI FILBAHOMETpA IMPOBOIAT MpHU NMoMolM nuadparMel. [Ipy 3HAUYHUTESBHOM OTKJIOHEHUM LUIKAJIbI
rajlIbBAaHOMETpA OT IEPBOHAYAJIBHBIX ITOKa3aHUK (Ha 2—3 nmejeHUst WIKaIbl U Oojiee), 3aHOBO INPOBOIAT
GOTOMETPUPOBAHUE BCEX PACTBOPOB CPABHEHUS Y CTPOST HOBBIN rpaduK. McnbiTyeMbie 301bHbIE PACTBOPDI
AHAJIM3UPYEMBIX P00 TakXe cHOBA oToMeTpHpPYIOT. HeobxoauMo cireAuTh, YTOOBI BCAChIBAIOLLIMIT KAITUJI-
JIAp pacnbUIATENS ObLT IMOTrPYKEH HA OOHY U TY X€ ITYOHHY.

4.3.1 Iocmpoenue epadyupoeounoeo epaguxa

[To pesyabrataM PoTOMETPHPOBAHUS PACTBOPOB CPaBHEHUS! CTPOAT IPaAyMPOBOYHBIN rpaduk, OT-
KJIA[IbIBAsi HAa TOPU3OHTAJIbHOM OCH 3HAYEHMsI KOHUeHTpauuu Kanus B Mr/100 cm? pactsopa cpaBHEHMS,
Ha BEpTHKAJIbHOM — IMOKa3aHMA WIKAJbI raJibBaHOMETpA. 1 MOCTPOeHHUS KaXI0i TOYKHU rpadyupOBOYHOTro
rpaduKa BBIYUCISIOT cpeaHee apuPMETUYECKOe 3HaYEHUE pe3yNbTaTOB JABYX OTCYETOB Ha NpHOoOpe.

44 O06paboTKa pe3ynabTaTOR

MaccoByio 1010 Kaius B UccienyeMoi npobe X, %, paccuuThiBalOT o ¢popMyJie

 (a-5100 K
— (1)

rne a — Macca xanust B 100 oM’ aHanu3upyeMoro pacTeopa 30461, HailicHHas 1o rpaduKy, Mr;
b — cpenHee apupMeTryeckoe 3HaYeHUe Macchl Kanusa B 100 cM? KOHTpoJILHOIO pacTBOpa, HAMAEHHOE
o rpaduKy, MT;
100 — xosdduuueHT nepecyeta B NMPOUEHTDI;

K — Ko3dpuuHeHT, YYUTHIBAIOLIHH pa3baBieHHe HUCIIBITYEMBIX PACTBOPOB;
m — Macca HaBECKH, M.

Maccosyo nom0 Kanus B repecyere Ha abCoNIOTHO cyxoe BellecTBO X, %, BBIYHUCISAIOT 110 popMysie
X-100
X = —
1= To0- W’ (2)
roe A — MaccoBasi 40J1s KajiMs B UCIIBITYeMoii npobe, %:

100 — ko3 dHUHEHT IepecyeTa B NPOLIEHTHI;
W — MaccoBast 107151 BJJarM B UCIBITYEMOii npobe.
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3a pe3ynbTaT MCIBITAHUSA NMPUHMMAIOT CpellHee apHPMETHYECKOE pe3yNbTaTOB ABYX IapaUTeJIbHBIX
onpeneneHuit. Pe3ynbraTbl BHIMUCISAIOT OO TPETHETO AECATUYHOIO 3HAKA ¥ OKPYIJISIIOT 10 BTOPOTO NECATHY -
HOT'O 3HaKA.

JlonyckaeMble pacXOXIEeHUS MEXAY pe3yAbTaTaMH OBYX NapaUleJAbHBIX ONpelneeHUH (d,q.) U MEXOY
ABYMS pe3yabTaTaMu, MOJY4E€HHBIMU B pa3HbIX gabopatopuax (D,s.) MpH AOBEPUTEABHONH BEPOATHOCTH
P = 0,95, He DO/KHBI NPEBbILIATH CACAYIOUIUX 3HAYEHUH:

d.s. = 0,064 X + 0,027, cxonuMOoCTb (3)
D,s. = 0,116 X + 0,031, BocnpoU3BOAUMOCTE (4)
e X — cpenHee apugMeTHIeCKOoe Pe3y/IbTaToB ABYX MapajUIeNbHBIX ONpeneaeHu, %;

X — cpenHee apHdMeTHYECKOE Pe3yIbTaTOB JIBYX HCITBITAHUM, BBIITOJTHEHHBIX B pa3HbIX JabopaTopusix, %.
JloryckaeMasi TMOTpelIHOCTb pe3y/ibTaTa aHaiuda (A y abc.) NpU OJNHOCTOPOHHEW IOBEPUTEAbHOM

BeposiTHOCTH P = 0,95 BeMUCAAIOT 1O PopMye:
Ay abc. = 0,069 X + 0,018. (5)

Jlonyckaercsl mpoBegeHHe aHaIK30B 6€3 napauieabHbIX onpeaeJeHWi TpY HCIIOJb30BAHHH B NApTHH

aHATK3NPYEMbIX ITPo0 cTaHaapTHBIX 00pa3uoB (CO), NpHu 3TOM pasHHUIIA MEXAY NOMYYECHHBIM PE3YJILTATOM
aHanu3a CO u atrecToBaHHBbIM B CO 3HaYeHUEM MACCOBOHW NOJHM KaJIUA He HoJiXHa npesbiuars D.

D=0,082 X, + 0,022, (6)

roe D — nornyckaeMoe OTKJIIOHEHUE CPENHEro pe3y/ibTaTta aHaau3a CTAHAAPTHOro o6pasua oT aTTeCTOBAH-
HOro 3HaYeHHsI MacCoBOM NOJU Kanus, %;
X,., — aTTeECTOBAHHOE 3Ha4Ye€HHE MAcCOBOM HoJM Kaius, %, yKazaHHoe B cBuaeTenabcTBe Ha CO.
B sToM cny4yae (npu o0si3aTeNbHOM MPOBENEHWU BHIOOPOYHOIO CTATUCTHYECKOTO KOHTPOJISI CXOMU-
MOCTH MAPAUIENABHBIX) 33 PE3YJAbTAT MCIBITAHUSA T[IPUHUMAIOT PE3YJIbTaT ONHOKPATHOrO (eIWHHYHOTrO)
onpeneseHUA.

KoHTpO/IbHBIE aHAMU3bl 06pa3LoB UCIIBITYeMOM NMpoObl U aHaNU3bl CO npoBOAST B ABYX IapaUieib-
HBIX OIpEaCICHUSX.

435 OnpeaeneHue CoaepXaHuUA Kanuga B npobax nocne cyxoro O30J€HUA

4.5.1 Annapamypa, mamepuaibt u peaKxmuenl

Hiamensuutens npob pacreHuit UITP-2 wau apyrux aHaJlorH4HbIX Mapok.

MensHuua naboparopHass MPII-2 win npyrux aHaloruyHbIX Mapok.

Cymunka npo® KopMOB UiU WKad CYWIUAbHBIN NabopaTopHbIK, obecrneduBaominili moanepxaHue
TteMnepatypsl 10 150 °C ¢ norpeiwHocThio 12 °C.

CHUTO C OTBEPCTUSIMU AHUAMETPOM | MM.
HoXHHULIBI.

Mearoobpazosatenb MJI-1 win npyrux aHajorHYHbIX MApoOK.

Turnu dapdoposbie Ne 3 unu Ne 4 no 'OCT 9147.

HIunubl gns Turined MydesbHbIE.

MydenbHas neys anekrpuyeckas rno F'OCT 9736, obecrieunBaionias nmoagepxaHue TeEMIIEPATYpHI 0O
600 °C ¢ norpewiHocThiO +25 °C WM IpYrUX aHAJIOTHYHbIX THIIOB.

[1nutKa anexkrpuueckasa ¢ 3akpbiTol cnupanbio 1o ['OCT 14919 unu apyrux aHaJIOTMYHBIX TUITOB.

broperku 1(2)-1(2)-50 no I'OCT 29252.

bropetku 2-1-50 nmo TOCT 29253.

G®oroMeTp riaMeHHbIt PII-101, TTAXK-1, T1AXK-2, OIIA-2 win apyrux aHaJOrHYHBIX MapokK.

Bechi nabopartopHeie 2-ro Kjlacca TOYHOCTH ¢ HaubojabliMM npeaenom B3selnnBaHus 200 r mo
[OCT 24104.

Crynika ¢apgoponas ¢ nectikoM o I'OCT %147.

Ikcukarop 1o 'OCT 25336.

Konbnl MepHbie 1(2)-2-100(1000) no 'OCT 1770.

Konobl Ny crakadbl xuMuyeckue 1(2)-2-50(100) nmo 'OCT 25336.

Conaxas xuciaora no 'OCT 3118, x.4., 4.4.a., KOHUEHTPUpOBAHHAsA U pa3baBieHHast TUCTHIUIMPO-
BaHHOH Bonoit 1:1 o oobemy.

A3otHasa Kuchaota no J'OCT 4461, x.4., y.1.a.

[Tepokcun sogopoza no 'OCT 10929, x.4., 4.0.a, pactBop ¢ MaccoBoi ponet 30 % u pacTBOp,
pa30aBJCHHBIH JUCTUUIMPOBAHHOM Bonoit 1:9.

Kanuit xuopuctsiit no 'OCT 4234, x.y.

Kanuit pochopHokucabiii oqHo3amelieHHbIM o TOCT 4198, x.u.

AuetuneH pactBopeHHbId TexHuuyeckui no 'OCT 5457 wnu nponan-0yraH B SaioHe.

Boaa auctwiutuposaHHas no 'OCT 6709.
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[IpuMeyaHnue — Jonyckaercs UCMOAb30BATh APYTYIO anmnaparypy, MEpHYIO 11OCyay, UMEIOLLYIO TAKHE XE WIH
NTYYILHE METPOJIOTHYECKHE XapaKTePHUCTHKH, a8 TAKXE PEAKTHBHI M0 KBATH(GHKALHH HE HHXE OTEYECTBEHHBIX.

4.6 MoaroTOBKa K UCIBITAHHUIO

4.6.1 Tloaroroska npo® — o 4.2.1.

4.6.2 Ilpuzomoenenue pacmeopos

4.6.2.1 IIpuroToBjieHue pacTBopa rnepokcuna sonopona 1:9

K onHoMy 06beMy nepokcuaa Bomopona maccooi nosei 30 % npwiusaior 9 o6bEMOB TUCTWLIMPO-
BAaHHOH BOJBI, NePEMEILNBAIOT.

4.6.2.2 IlpurortoBjieHHEe pacTBOpa COJITHOM KUCJOTHI 1:]

K onHOMY 00BbeMYy KOHLIEHTPHUPOBAHHOM COJIIHOM KUCJIOTHI ¢ MaccoBoi KoHUeHTpauuei HCI 1,18—
1,20 r/cm3 npuaMBalOT O0MH 06beM TUCTHWUIMPOBAHHOW BOABI M TIIATEJILHO NMEPEMELLIUBAIOT.

4.6.2.3 TlpuroroBieHHe CTaHAAPTHOTO pacTBopa GocHOpHOKHUCIOro Kanus 1o 4.2.2.2

4.6.2.4 TlpuroroBJlieHHE CTAHIZAPTHOrO PACTBOPA XJIOPUCTOrO Kanus 1o 4.2.2.3

4.6.2.5 IlpuroroBiieHHEe pacTBOPOB CpaBHEHUS

B MepHble KoiObl BMecTUMOCTBIO 500 cM? 13 GropeTKH BMeCTUMOCTBIO SO0 ¢M’ NMpWIKBAIOT CTaHAAPT-
HbIA pacTBop GocPOPHOKHUCIIOrO KU WIM CTAHIAPTHBIA pacTBOp XJIOPHUCTOrO KaJMs B 00beMaX, yKa3aH -
HbIX B Taonuue 2. B kaxayio xonby nodamisiior 5 cm? pasdasneHHoro 1:1 pacrBopa consiHOM KMCIOTHI,
JOBOIST TUCTHWUIMPOBAHHON BONOW IO METKH, NepeMelInBaroT. PAacCTBOpbHI CpaBHEHHSI XpaHAT He Oojee
3 mec nipu TeMmeparype 15—28 °C B MecTax, 3alAILIEHHBIX OT NPSAMBbIX COJIHEYHbIX JIYYEH.

Tabauua 2

O6beM CTaHAAPTHOrO pacTBOpa Macca xanusi B 100 om
Homep pactBopa cpaBHeHHS grxﬁigfgimg 3 pacTBOpa CPaBHEHMS!, MT
- ' ~ 1 ~ 1 . r
1 0 0
2 2.5 0,5
3 5 1,0
4 10 2,0
d 15 3.0
6 20 : 4.0
7 30 6,0
8 40 8,0
9 50 10,0

—— et Pk lI"A

JUIST TIpUTOTOBJIEHUSI PACTBOPOB CPABHEHUSI IMPHA aHAJIM3€ KOPMOB XUBOTHOIO IIPOMCXOXIEHHUA B
MepHbIe KoJIObI BMECTUMOCTBIO 500 ¢cM? mpWiIHBalOT CTAHAAPTHBIN pacTBOp POchHOPHOKUCIOro Kaaius WiM
XJIOPUCTOrO Kajiuss B obbeMax, ykaszaHHbIX B Tabauue 2. 3ateM B Kaxiayilo Koaby nobasnsior 5 cm?
KOHUEHTPUPOBAHHOM a30THOI KMCNOTHI, 25 cM? pasbaBneHHoM (1:1) cONAHON KMCAOTHI, AOBOOST AUCTHN-
JUPOBAaHHOHN BOIAOH OO METKM, NEPEMEIIUBAIOT.

4.7 IlposeneHue UCHOBITAHUA

B npenBapuTeabHO NMPOKAIEHHBIM, OXJIAXIEHHBIR B 9KCUKATOPE U B3BelUEHHbBIN C MOTPEIIHOCTLIO He
bonee 0,001 r Turenp 6epyT HaBECKY MCIIBITYEMOM NpoObl, NPUTrOTOBRJIEHHOM 1o 4.2.1, Maccoit 0,5—2.0r B
3aBUCHUMOCTH OT OXHUIAEMOT0O COAEPXAHHUA KAJIMS B aHAIU3UPpyeMoil npode. Turep noMeIaloT B XOJOIHYIO
MydeabHYyIO NneYyb U noBbiiualoT Temrepatypy ao 200—-250 °C (no mossnaeHus1 apiMa). Jlonyckaercs rnpen-
BAPHUTEJIbHOE CXXHUTAaHHUE ITpOOBI Ha 3JIEKTPUUECKOM ILTUTKE, NecCYaHo DaHe WK ra30BoM ropenke, NpHu 3ToM
clenyeT U30eraTb BOCIUIAMEHEHUS IMpoObI, MOMELLAss TUIIM Ha acOeCTOBYIO CETKY.

[locne npekpalieHust BblAEJSEHUS AbIMAa TeMIlepaTypy B MydenbHOH IMe4Yd YBeJIUYUBAIOT MO
(525125) °C M BeAyT NpoKaJIMBaHHUE 4—5 4, 3aTeEM THUIJIM C 30/10M oXnaXxnaloT. OTCYTCTBHME HECTOpEeBLIHMX

YACTULL YTJIA K PABHOMEPHBIN CBETIO-CEPBIA (MHOIAA PO30BbI, 3€ICHOBATHIN WX TONyOOBATHIN) LIBET 30/1bI
YKa3bIBaeT Ha ITOJIHOE 030J€HHUE HABECKHU. B NMpOTUBHOM Cilyyae 30JIy OCTOPOXHO CMAa4YMBaIOT HECKOJbKUMH
KATUISIMUM IMCTHWUIMPOBAHHOM BOABI, NprinBaioT 1—2 cM? nepokceuia sonopona (1:9) ¥ coapepxumoe TUIA
BBIIIAPUABAIOT (B CYIUWJIBHOM LIKady, Ha 3JIEKTPOIUIMTKE WM APYTMM criocoboM) M 3aTeM THUIJIM C 30JI0U
CHOBa NOMEUIAOT B MY(DeJIbHYIO Te4b, NPOKAIKBAKOT NpH TeMnepatype (525+25) °C eue B TeueHue 1 u.

3aTeM TUIJIM OXJIAXAKOT, 30Jy CMAYMBAIOT HECKOJILKMMU KaIUIIMU IUCTUJUIMPOBAHHOMK BOIbI, 1OOABISIOT
1 cm3 constHoit kucaoThl (1:1), 5—10 cM3 QUCTWUIMPOBAHHOM BOIbI, TILATENBHO NEPEMELLIMBAIOT CTEKIISH-
HOM MAJIOYKOH U NepeHocAT, He PWIBTPYH, Yepe3 BOPOHKY B MEPHYIO KOOy BMecTMMOCTbIO 100 cM>. Tures
1 BOPOHKY TLIATENbHO OOMbBIBAIOT BOJAOM, LOBOASAT PACTBOP BOJOH IO METKH, NEPEMELIMBAIOT U JAIOT OCAAKY
OTCTOATBHCHA. AJIMKBOTY IUIsl aHanu3a OepyT, He BCTpsixuBas ocaaka. [loarotoBka KOHTPOJbHOro pacTBopa
(XoJI0CTOE OfIpEHNe/IEHHE ) BKIIIOYAET BCE CTAAUM aHAIN3a, KPOME B3SITUS HABECKH.

6
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3oJty, MOJYYEHHYIO NPH CXKHUIFAHUU NMpPoO KOCTHOH, MSCOKOCTHOM WIM PBIOHOM MYyKHM, CMa4yUBaIOT
HECKOJIbKUMH KaIUIIMU JUCTWUIMPOBAHHOMN BOAbI, MPWIKMBAKIOT 1 CM? KOHLIEHTPHPOBAHHOI a30THOM KUC-
NIOTHI, 3aTeM 5 cM> pasbasieHHoro pactesopa (1:1) cosstHO#H KMCJIOTBI, JOBOAAT A0 KUIIEHUS, OXJIAXKIAIOT U
COEPXHUMOE THUIJIA MEPEHOCAT, He PUIbTPYS, Yepe3 BOPOHKY, B MEPHYIO KoJIOy BMecTHMoOCThIO 100 cMm3,

NOBOJAT IUCTWUIMPOBAHHON BONOM NO METKH, TLLUATEJIbHO NEepeMEILUBAIOT.
JIns npoBedeHU UCTIBITAHUA B XMMHUYECKUE CTAKAHbI WIH KoJIObl BMecTHMOCTBHIO 50— 100 cM? BHocHT

30—40 cM? 307bHBIX PAaCTBOPOB aHAIU3IUPYEMBIX MPOO, KOHTPOJbHBIH PACTBOP M PacTBOPHI CPaBHEHMSI.
3aTeM MOAroTaBAMBAIOT TUIAMEHHBIA (POTOMETp K paboTe COrIaCHO MHCTPYKLIMH IO €ro 3KCIUTYaTaluu U

NpoBOISAT GOTOMETPUPOBAHUE MMOATOTOBIEHHBIX pacTBoOpoB 1o 4.3.
[Ipu BBICOKOM CONEPXAHWHU KAUIKUA B aHAIU3UpPYEMOil npobe MnpoBoasT pa3baBiieHHE 30JILHOrO pac-

TBOopa IpoObl pacTBOpoM cpaBHEHHUsI No 1, He conepXalllUM KaJIHs.

4.7.1 TlocTtpoeHue rpaayvpoBoyHoro rpacdpuka — no 4.3.1.
48 O6bpaborka pe3yabTaToB — 1o 44.

S TPEBOBAHHUA TEXHHUKH BE3OINACHOCTH

Bce paboTbl, cBsA3aHHbBIE C NIPUTrOTOBJIEHUEM PACTBOPOB KMCJIOT, X XpaHEHHUEM, CAEAYET ITPOBOAMTE
B BBITSDKHOM 1UKagy. Heobxonumo cobiiogate Bce TpeOGOBaHUS TeXHUMKHM Oe30racHOCTH npu pabore Ha

3NEeKTpoIrpubopax.
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