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MEXTOCYLAPCTBEHHBL N CTAHAOAPT

TOMNNUBO TBEPAOE

MeToAbl onpefeneHnn BbIXOAs TybIMHOBbLIX KUCIOT

Solid fuel.
Methods for determination of humic acids yeild

[lata BeefeHna 1997—#1—01

1 HASHAYEHWE W OBNACTb NPUMEHEHUA

HacToswmii ctaHfapT pacnpocTpaHsieTcs Ha Gypble, OKUCNEHHbIE Ka-
MEHHble YrAM WU NUTHUTLI (Janee — TOMAMBO) W yCTaHaBMBaeT MEeToAbl
onpefeneHns o6LLero BbIxoAa ryMUHOBBLIX KUCOT U CBOGOAHbIX FYMUHO-
BbIX KWC/IOT.

BbIXOJ T'YMWHOBbIX KUC/OT M3MEHAEeTCA B 3aBUCUMOCTM OT BMAA Yrns
M ero netporpauyeckoro coctasa.

HacTosilwuii cTaHZapT NpUMEHsieTcs A1s Hay4yHoli XapaKTepucTUKu
yrnei, a Takxke B CBA3W C MX UCMNONb30BaHWEM, Hanpumep, Ans 6pukeTu-
pOBaHMS U B CEIbCKOM X03AlACTBE.

[ononHutensHble TpeboBaHMs, oTpaxatLie NoTpe6HOCTU IKOHOMU-
KN CTpaHbl, BbILENEHbI KYPCUBOM.

TepMUHbI 1 NOSICHEHUSA K HUM NPUBELEHLI B MPUIOXEHUN.

2HOPMATWUBHBIE CCbI/TKN

FOCT 342—77 HaTpuii (pochOpHO KUCABIA NUpO. TexHuyeckme yc-
nosuu

FOCT 3118—77 KucnoTa confHas. TexHU4YecKue ycnosus

FOCT 4328—77 Hatpua rmgpookuck. TexHuyeckune ycrosus

FOCT 5789—78 Tonyon. TexHuyeckue ycnosus

FOCT 10742—71 Yrnw 6ypble, KAMEHHbIE, aHTPaLMT, roproYne cnaH-
Ubl M yronbHble 6puKeTbl. MeTogbl oT6opa WM MNOAFOTOBKWM Mpo6 Ans
nabopaTopHbIX UCNbITAHWI

WnaHge ouumanbHO*
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FOCT 10969—9) Yrnu 6ypble U NUrHWUTBI. MeToAbl onpefeneHus
BbIX04a TO/NYOJIbHOrO 3KCTPaKTa W COAEp>KaHUA B HEM pacTBOPUMbBIX B
aHeTosle BellecTs

FOCT 11022—90 Tonnuso TBepAoe MuUHepanbHoe. MeToabl onpefe-
JIEHUA 30/1bHOCTU

FOCT 23932—90 Nocygna n obopynoBaHMe nabopaTopHbIe CTEKASAH-
Hble. O6LiMe TEXHUYECKUE YCNoBUA

FOCT 25336—82 Mocypa n obopygoBaHue nabopaTtopHble CTEKISAH-
Hble. TUHbI, OCHOBHbIE NapameTpbl 1 pasmepbl

FOCT 27314—91 Tonnwueo TBepfoe MUHepasibHOe. MeToAbl onpeje-
NleHnsa Bnarun

3 ONPEAENEHWE OBWEINO BIXOAATYMWUHOBBIX KNCNOT

31 Cy ywumocTb mMeTOfa

CywHOCTb MeTofa 3ak/oyaeTcss B 06paboTke aHanMTUYEeCKOn Mmpoobsbl
TONAMBa WENOYHbIM pacTBOPOM nupodocdaTa HaTpusi, nocnepytouleii
3KCTpaKLumM npobbl pacTBOPOM FMAPOKCMAA HATPUS, OCAXKAEHUN TYMUHO-
BbIX KWUCMOT M36bLITKOM MWHEpasibHOM KUCMOTbl U OnpefeneHun Macchl
NoSy4YeHHOro ocajka.

MpumevyaHune — TepmnH "6UTymM" cooTucTcraye! nOHATUIO "TonyaTbubin
aKcTpakT' no FOCT 10969.

3.2 PeaKTusbl

[Ons aHanu3a MCNONb3yKT peakTUBbl KBanugukauum 4.g.a.. AUCTUN-
NIMPOBaHHY BOAY NN BOAY 3KBMBANIEHTHOM YUCTOTHI.

3.2.1 Tonyon Ho F'OCT 5789, nnoTtHocTblo 0,867 r/cm3, Temnepartypa
kuneHusa ot 110 go 111*C. B aToM guanasoHe LO/HKHO NEePeroHATbLCSA HC
MeHee 95% Tonyona.

MNMepen npMMEHEHWEM TONYON BbICYLINBAKT X/I0PUCTbIM KasibLeM.

MNpepocTtepexeHne. Tonyon fierko BOCM/IAMEHSAETCH, TOKCUYEH npu
BAbIXaHUN, MonafaHnun BHYTPb N Ha KOXY.

3.2.2 Tuppokeug Hatpusa no TOCT 4328, 1%-Hblli pacTBOp.

PactBopsatT 10 r rugpokcuga Hatpus B Boge v A0BOAAT A0 1000 cm3.

3.2.3 Mupodocdar Hatpua no FOCT 342 (Na4P;0? «iOHjO), we-
NOYHOW pacTBop: 44,6 r KpUCTanIM4eckoro fekarug)>ara nmpodocgop-
HOKWCNOro Hatpusa u 4 1 ruapokcuga Hatpua pactsopsoT 1 1000 cm3
BOZbI.

3.2.4 Kucnota consiHast no FOCT 3118, 5%-Hblii pacTBop (N0 06be-
My).
33 AnnapaTtypa
W cnonbsytoT CTaHAAPTHY0 NabopaTopHyo nocyay 1 060pyaoBaHmne no
FOCT 23932, TOCT 25336, a TaKke yka3aHHble B 3.3.1-3.3.7.
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3.3.1 3KCTpaKLMOHHbIA annapat ana BblgeneHns 6utymos no FOCT
10969.

332 Wkadg cywunbHblli, obecneynBarwWwmnii ycToinynBy Temnepa-
Typy Harpesa (90t5)*C, nnn nHdpakpacHas namna.

3.3.3 UeHTpudpyra nabopaTtopHas, obecneymBawlias MUHUMAaSbHYIO
CKOpocTb BpalweHuns 210 c'l, ¢ npobupkaMmy BMECTUMOCTbIO He MeHee
100 cm 1.

MprmMeyvyaHne — YacToTa KpawWweHNst LEHTPUGYrn A0/MKHA 6biTb Takol, YTOGbI
obecneynTb NOIHOE BblAENEHNE 0CAAKOB UM KOMOUAOB Ui COOTBETCTBYIOLWNX PacTBO-
pos

3.3.4 Annapat gna MexaHU4eckKoro BCTpAXUBaHUA (BCTpsSXMBaTeNb).

335 baHA BoAsHas.

3.3.6 Meub MyhenbHasA, obecneyrBanllas yCTONUYUBYHO TemnepaTypy
HarpeBa (600+25)*C.

3.3 7 becbl aHanWTW4eCKWe C MOrPeLUHOCTbLI BYBELLIMBAHUA He 6Gonee
0,2 wr.

3.4 Mpoo6sl

OT60p 1 nogroToska npod —no FOCT /0742. N3menbuatoT 10— 15T
nabopaTopHoi Npobbl [0 pa3mepa 3epeH MeHee 1 MM B COOTBETCTBUMU C
TpeboBaHMAMN K CUTOBOMY cocTasy npobbl no MFOCT 10969 M3menbyeH-
HYl0 npoby akcTparmpytT Tonyosom no FOCT 10969. Yronb nocne
3KCTPaKLUMKN BbICYWNBAOT Ha BO3fyXe U [JOM3MC/IbYatoT 0 pasmepa 3epeH
MeHee 0,2 MM. B yrne onpefensioTr aHannTuyeckyto adary no roCT 27314
NUCTUNNSAHUOHHBIM METOAOM U 30/1bHOCTbL No TOCT 11022.

NMpumeyaHune — lpu BbIXxoge PacTBOPUMbLIX B Tosyone 6UTyMoB MeHee 3% b
pacyeTe Ha Cyxoe TOMAMBO nocnefHue T Npo6bl MOXHO He yaansTb

35 MNpoBeneHne aHanwumsa

3.5.1 3KcTpakuma ryMmUHOBbLIX KUCIOT.

B3BewmnBawT HaBecky nNpobbl (3.4) maccoii 1.0 r B nepecyeTe Ha Cyxyto
6e330/1bHYI0 Maccy. Ecnum BbIXoA4 TYMUHOBBIX KUCAOT OXWAAKT MeHee
20%, Mmaccy HaBeCKM yBenuyusalT B ABa pas3a. HaBecky nomewawT B
KOHWYecKy Konby A BmecTumocTbio 250 cm3, npunusatoT 100 cm3 we-
no4YyHoro pactBopa nupodpoctharta HaTpusa (3.2.3) M nNepemelInBalT B
TeyeHne 14 c NOMOLLbIO MexaHu4yeckoro BcTpaxmearcns (3.3.4).

CycneHs3uo UueHTpudyrupytoT B TedeHne 15 muH npu 210 c'1 (3.3.3).
PacTBOp feKaHTUpYylOT, cobupas B KOHMYECKYI Konby B BMeCcTMMOCTbIO
1000 cm3. HepacTBOpMBLUMIACA OCTATOK NMpoMbiBalOT ABa pasa 100 cm3
pacTBopa rugpokcuna Hatpusa (3.2.2). LeHTpudyrnpywT cycneHsuio
rnocne Kaxgoro npombiBaHusA, cobupas NpOMbIBHOW pacTBOp B Konby B.

MpOMbITbIVi OCTATOK NepeHocAT B Konby A, pobasnawT 100 cm3 pac-
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TBOpa rugpokcunga Hatpusa (3.2.2) 1 HarpeBaloT B TeUYeHMe 2 4 Ha KUnsuwein
nonsHoli 6aHe (3.3.5). Mocne oxnaxAeHUs 40 KOMHATHOI TeMnepaTypsl
cogepXumoe Konbbl A LeHTpudyrupyT B TedyeHne 15 MuH npu 210 c*1
(3.3.3). PacTBOp AeKaHTUPYIOT 1 cobupatoT B Konby B. HepacTBopuBLLMHK-
CA OCTaTOK MPOMbIBalOT ABaXAbl no 100 cM3 pacTBopa rmapokKcuaa Hatpus
(3.2.2). LeHTpUyrnpytoT CycneH3nto nocne Kaxaoro npomMbiBaHus, co-
6upas NpoMbIBHOI pacTBOp B K0nby B.

MpumeyaHune - IKCTpaKUUW TYMUHOBBIX KUCMOT AO/DKHA 6GbiTb OKOHYEHA B
TeyeHue 7 4

3.5.2 OcaxaeHne ryMUHOBLIX KUC/OT.

Cogepxumoe Konbbl B hunbTpyloT B MEpHYl0 KONby BMECTUMOCTbIO
1000 cm3 n goBoAAT A0 MeTKM Bogoi. OT6MparwT nunetkoin 100 cm3
mnbTpaTa M NEepeHocAT B CTakaH, 3ateM Tyaa fobasnsoT 60 cm3 consHomn
KNUCNoThl (3.2.4) ANA oCaXAEHUS TYMUHOBBIX KUCNOT. CYyCNeH3nto LeHT-
pudyrupyotT nan unbTpytoT. Mocne LeHTpudyrnposaHnsa pacTBop OT-
[ensaT AeKaHTauneli 1 NPpoMbIBalOT 0Caf0K FYMWHOBBLIX KWUC/IOT BOZOM.
MpomblBaHWe ocajka BefyT A0 Hayana Nentm3auuum ryMUHOBbLIX KMCOT,
KOTOpYI0 onpefensT No NosaB/ieHuto cnaboli xenTtoli okpackn (obpaso-
BaHWe rens waum konnoupa). K konnongHomy pactesopy fo6asnsioT 5cm3
CONAHONM KMCNOThl (3.2.4) ANA AONONHUTENBbHOTO0 OCAXAEHNA TYMUHOBbIX
KUCIOT.

O6Wwunin ocafioK FYMUHOBLIX KUCAOT (UNLTPYIOT Yepe3 6e330/bHblIi
hunbTp, NpeaBapuTesibHO BbICYLIEHHbIV B CylIMAbHOM wkady (3.3.2) go
NocTosHHOI Macchl npu (90+5)'C. dunbTpe 0cafKoM ryMUHOBbLIX KUCNOT
nomelaloT BO B3BELlUEHHYI OlKcy, npeABapUTesibHO BbICYLIEHHYIO B
cywmnbHoM Wwkadgy (3.3.2) 4o nocTtosHHOl maccel npu (90+5)‘C. Brokcy
C ocafikom Ha hunbTpe cywat npu Temnepatype (90+5)*C B TeyeHue | u.
BlOKCY BbIHMMAOT U3 CYLIMIBHOIO WKada, oxnaxgawT cHavyana 5 MUH
Ha BO3fyxe, 3aTeM B 3KCUKaTOpe C COOTBETCTBYWOLWMWM OCylIMTENem Wt
B3BeLNBaT. KOHTPO/bHbIE BbICYLIMBAHWA, OXNXKAEHUS 1 B3BELWVBAHUS
NpoBOAAT [0 Tex Nop, NokKa pa3HOCTb Macc Npw ABYX MocneAoBaTesbHbIX
B3BeLWMBaHMAX byaeT He 6onee 0,001 r. YunTtbiBas maccy 6tokca U punbt-
pa, onpefensAT mMaccy ocajka.

BbiCyLWeHHbIV hWIbTP C 0CaAKOM MEPeHOCAT B NpefBapuTesibHO Npo-
KaneHHbliA B MydenbHoli neun (3.3.6) npu Temnepatype (600+25)*C po
MOCTOAHHOM Macchl U B3BELIEHHbI TUrenb 1 0301510T Npu (600+25)'C B
TeyeHne 1—2 4. Turenb BbIHMMAKT U3 MydesnbHON neuun, oxnaxgawT
CHavana B TeyeHvne 5 MMM Ha BO3fyxe, a 3aTeM B 3KCMKAToOpe C COOTBET-
CTBYWOLMM ocywmnTenem u B3gewusaloT. KOHTPONbHbIE MpOKanuBaHus
npw Toli e TemnepaType B TedeHue 15 MUH, OX/TaXAEHUS U B3BELLMBAHUSA
nNpoBOAAT A0 TexX Nop, NokKa pasHOCTb Macc Npu AByX NocnefoBaTesbHbIX

4
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B3BelWMBaHNAX He 6yaeT npesblwaTb 0.001 r. YuuTbiBass maccy Turns,
onpefensanT mMaccy ocagka

4 ONPEJENEHWE BbIXOAA CBOBOAHbLIX TYMWHOBbBIX KNCNOT

41 CywHoCTb MeTOfAa

CywWwHOCTb MeTOAA 3aK04aeTCA B OJHOKPATHOW 9KCTpaKLMn ryMuUHO-
BbIX KWCMOT U3 aHaMTMYECKOW npobbl yrna nocne ypaneHns 6UTymoB
1%-HbIM pPacTBOPOM FMAPOKCUAA HATPUA NPU HarpesaHnu, nocneqyrowem
0CaXAEHNN TYMWUHOBBIX KUCNOT U36bITKOM CONAHON KMCNOTbI U onpefe-
NleHnn Maccbl NoayyeHHOro ocagka (NpumevaHue K 3.1).

4.2 PeareHTtbl no 3.2.

4.3 Annapatypa no 3.3.

4.4 Mpo6bl no 3.4.

45 NpoBepgeHne aHanusa

B3BelwmnBawT HaBecKy npobbl (3.4) maccoit 0Kono 2 r B nepecyete Ha
Cyxyto 6e330/1bHYyI0 Maccy. HaBecKy nomeLiatoT B KOHUYECKY Konéy A
BMecTUMOoCTbio 250 cm3, npunusatT 100 cm3 pacTBopa rmgpokcuga Ha-
Tpusa (3.2.2) n HarpeBalwT Ha KuMswWwein BoasHol 6aHe (3.3.5) B TeueHue
2 4. Mocne oxnaxAeHus [0 KOMHATHOW TemnepaTypbl COAEPXMMOe
KOn6bl A LeHTpudyrnpytoT B TedeHme 15 MuH npu 210 c-' (3.3.3). PacTBop
OEeKaHTUPYIOT, cobupas B KOHMYECKY KOonby B BmecTumocTbio 500 cm*
HepacTBopuBlMiicA OCTaTOK NpombiBaloT fBa pasa 100 cm3 pacTeopa
rngpokcunga Hatpus (3.2.2). LeHTpudyrupyoT cycneH3unto nocne Kaxao-
ro NpombiBaHMA, cobupas NPOMbIBHOW pacTBop B Konby B.

LW enoyHoli pacTBop B Konbe B hunbTpyloT B MEPHYIO KOGy BMECTH-
MocTbto 500 cM- 1 JOBOAST A0 MeTKM Bogoin. OT6upatoT nuneTkoli 100 cm3
hmnbTpaTa N NEPeHOCAT B CTakaH, 3aTeM ryga go6asnstoT 60 cm3consHol
KncnoTobl (3.2.4) 1 NpoAoMKaT BblAeNleHne ryMUHOBBIX KACAOT Kak yKa-
3aHo B 3.5.2.

5 OBPABEOTKA PE3Y/IbTATOB

06wy mMaccoByl A0/ T'YMUHOBbLIX Kucnot (HA), n Bbixog cBo60/-
HbIX TYMUHOBbIX KmncnoT (HA)/B nepecuyeTe Ha cyxoe 6e33osnbHoe (da/)
unu cyxoe, 6e330/1bHoe M 6C30UTYMHOC cocTosiHue (dab/) B npoueHTax
BbIYMCAAOT No hopmyne

100 «V- (] - T2)

U T
roe T| — macca cyxux r'yMUHOBBIX KUCNOT, T;
T2 — macca 30/1bl T'YMWHOBbIX KWACNOT, T;

V  — o6wunii 06bEM LWENOYHOr0 pacTBopa, CM3;
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W — 06bem anukBoThI uesiouyHoro pacreopa, B3ATOW ANna ocaxkae-
HUA TYMWUHOBBIX KUCNOT, CM3;
T — MacCa HaBeCKW yrns B pacHeTe Ha Ccyxoe 6€e330/1bHOE COCTOSA-

HUWe, T, BblYMCNEHHAs MO hopmyne

T=
& 100
roe /Tt — macca HaBecKu yrns, r;
N* — maccoBas [ons aHanMTUYecKon Braru B yrne, %;
Al — 30/1bHOCTb aHanUTU4YeCcKo Npobbl yras, %.

Mpwu onpegenennn (HA), n (HA)y ns HaBecku TonnamBa, CBOGOAHOIO
oT 6uTymMoB (Nocne 3KCTpakuuM TO/lyosIoM), Maccy B3ATO HaBEeCKU Ha
cyxoe, 6e330/1bHOE N 6€36UTYyMHOE COCTOsIHUE B rpaMmax BblUMC-
nAT no dopmyne

doV *100-(W +nt>

M 100
rac — Macca HaBeckW yrnis, cBo60AHOro ot 6uTyma, r;
W-*, — maccoBas fonsa Bnary B npobe yrns, cBo60AHOro oT 6uTyma
(3.4), Ym
A\ — 30nbHOCTb NPO6LI yrns, cBo60AHOr0 oT 6UuTyMa (3.4), %.

MNepecyet BenuunH (I1A)rfeéh n (HAYJ1Ha cyxoe 6e330/1bHOE COCTO-
AHNE UCXOAHOro TON/MBa NPOM3BOAAT MO hopmyne

(HA)fA- (HA)foA

roe — BbIX0og, 6UTYyMa (TONYONbHOrO 3KCTpakTa). %.
PesynbTaTbl onpeAeneHnst BbIXO4a F'YMWHOBbLIX KWUCOT BbIYUCASIOT C
TOYHOCTbIO A0 0,1%.

6 TOYHOCTb METOAA

MokeHMX»who J0MYCTMOE PacXoyKaeHe

! BUIiCM rymmHoBMK XKC.TOT MeXMy peTy.TMatamm

CToumocTb BocnkxmaBnuMocTb
1[0 20% 10% HuM3weto pesynbTara 20% Huswero |>c3ym».Tara
|Ce 20» 5% Hu3wWwero pesynbrara 10% Hu3wero pe3ynbrara

6.1 CxoAMMOCTb

PasHOCTb pe3ynbTaToB [BYyX OMNpeAefneHwnil, BbIMO/THEHHbIX B pasHoe
Bpems B OAHOW 1 TON >ke nabopatopum ofHMM NabopaHTOM Npu UCNOJIb-
30BaHUN OAHOI M TOW Xe annapaTtypbl U3 O4HON 1 TOl e aHaNNTUYeCKoi
npobbl HC A0/KHA NpeBblllaTh yKasaHHy B Tabnuue.
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6.2 BocnpouM3BoaguMOCTDb

Pa3HOCTb cpefHUX pe3ynbTaToB ABYX OnpenesieHnii, BbINOSIHEHHbIX B
[IByX pasHblX fabopaTtopuax Ha NpeAcTaBUTENIbHbIX HaBeCKax, B3sTbIX U3
O4HOI 1 TOW e nNpo6bl Nocne NocnefHein cTagumn ce NPUroToBEHUS, He
[O/MKHA MpeBbllaTh YKasaHHY B Tabnuue.

6.3 Ecnu pacxoxgeHue mexay pesynbTaTamu AByX onpefeneHuii npe-
BblllAET 3Ha4YeHne, NpUBELEHHOE B TabnuLe, NPOBOAST TPeThe onpeaene-
HWe. 3a pe3ynbTaT NPUHUMAIOT cpegHee apudmMeTUyeckoe AByxX Havmbonee
6/M3KNX pe3ynbTaToB B Npedenax AonyCKaeMblX PacxoXxaeHuii.

Ecnn pe3ynbTaT TPETLEr0 ONPEeAEeNeHNs HaXoANTCa B npefenax fgonyc-
KaeMbIX PacXoXAEeHW Mo OTHOWEHUI0 K KaXAOMY U3 ABYX NpenblayLinx
pe3ynbTaToB, TO 3a pesy/nbTaTl aHaniu3a NPUHUMAIOT cpefHee apumeTn-
yeckoe pes3ynbTaToB Tpex onpepeneHuii.

7 MPOTOKON UCNBLITAHNA

MPOTOKON UCNbITAHUS LOMIXKEH BKAOUATb CAEAYOLWY0 UH(hopMaL Mo

a) CCblIKy Ha NPUMEHSIEMbI MeTop;

6) pesynbTaTbl U CMNOCO6 UX BbIPaXKEHNS;

B) OCOGEHHOCTU, 3aMeyeHHble Npu onpeaeneHun;

r) onepauuu, HC BK/IOYEHHblE B HACTOAWMI cTaHAAPT UM HeobsA3sa-
TeslbHble.
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NPUNOXEHWVE
(cnpasoyHoe)

TEPMUWHbBI. NTPUMEHAEMbIE B CTAHOAPTE, W MOACHEHUA KHUM

1 FyMUMOBbIE KWUCNOTbl — CMECb KWC/bIX BeLecTB GMOXMMUYECKOro npespalieHun
OTMEepLUINX BbICLWINX PacTeHWiA, U3BNeKaeMblX U3 FTOMUKa BOAHbIMU LLE0YHBIMU PacTBOpa-
MW. NPeAc rMKANKWMM coboil rpynny amopcHbIX KOHAEHCUPOBAHHbLIX NaTUKap6OMOBbLIX
KUCNOT C OTHOCUTE/IbHO BbICOKO MOJIEKYNISIPHO MAcCoii, HaXOASALMXCA U BULE CBOBOAHBIX
TYMWUHOBbLIX KMCNOT U cogeii (fymMaToB) Ka/ibLWsA. MarHus, xenem u T n

2 CBO6O/HbIE TYMUHOBbIE KNC/IOTbl — FYMWHOBBIC KUC/OThI, U3BNEKAEMbIE W3 TOM/MBA
O[IHOKPATHON 3Kerpnkvumein 1%-HblM pacTBOPOM ruapokcuna madus ¢ nocneaylwmm
OCaXAEHUEM VX MUHepasibHO KUCNoToi

3 O6WUiA BbIXOA F'YMUHOBbIX KNCNOT — CyMMa CBOGOAHBIX FTYMUHOBBIX KUCMOT U FyMu-
MOObIX KWNC/MOT, CBSI3aHHbIX B BUAe Coneil (rymaToB), nosydaemas npu 3KerpakuHv Tonavea
WenoYyHbIM pacTBopoM nupodocdara HaTpua € nocnepyowein >KCTpaknuucii 1%-HbiM
pacTBOPOM FMAPOKCUAA HATPUSA U OCAXKAEHNEM MUHEPasIbHOW KUCMOTOM
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KnioueBble cnosa: TOMN/INBO TBEPAOE, MeTOoAbl OonpeAeneHus ryMuHOBbIX
Kucnot

Pepaktop P C ®Pefoposa
TexHuyeckuii pegaktop OH Bnacosa
KoppekTop B C YepHas
KomnbloTepHas Bepctka E VI MapTemmunoso
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