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FTOCYIAPCTBEHHBHA CTAHIAPT COIO3A CCP

BHCMYT
FM rocr
CTO KAMHRG-CNERTPILILHO M AKaIH3a 16274.1—=77
Bismuth.

apectrochemical analysis

OECTY 1709

Java poenerma 19780101

Hacrosumil craHnapr pacnpocTpaHACTCA Ha BHCMYT Mapok Bn0,
Brld0, BuOO0OU 1 yeTanasnweaeT xuMHKO-CNCKTPAILHEI METON onpee-
MEHHA CONCPAAHHA CRHHUA, HHKA, ®enesa, coypbMbl, MeIM, ceépelpa,
MBILIEAKA, KODAMTLTA, KAIMMS, MAPraHUa, MoTHiieHa, HHKEOs, oJIoBE,
XpOMA B MHIHA.

XAMHYECKHI KOHLIEHTPAT NpuMeced 18 onpeneneHis MonabieHa o
MuteAKa (or 510-% go 1.10— %), caosa (o1 1-107% mo 110 %) n
cypeMsl (o7 3-10-% go 1.10—* %) nosy«aamoT nyreM oTaeneHHs ocHORHOR
MACCH BHCMYTE B BHAC HOZHOA BHCMYTA,

XHMugeck i KOHUPHTPAT NpUMeceil 18 ONpefeleH i Keaed, CoHH-
e W uMHES (o7 5 10-% go 1.10—* %), KAnMWs, MEPraHa, MelH, HHKSIE
H cepebpa (or 3-10-7 go 110~ %), wxows, xobansra u xpoma (oT 1.10-¢
Ao 110~ %) monyyamT myTeM OTIeNSHES OCHOBHON Macchl BHCMYTA B
BHIE OGCHOBHOTO HHTPATE BHCMYTA.

AHMHYECKHR KOHIEHTPAT npHMecefl ANA ONPEIsneHMs Xelesa,
WHIMA, KODATBTE, MEOW, MapraHiiEa, HHKeIs, CBHHIA, XpoMa, [HHEA,
anoRa W eypeMet (o1 1-10-% 20 1.10— %) nomygawr nHpoMeTAUTYprEgec-
KHM ULTEKOBIHHEM, OCHOBAHHEIM HA3 HIBIEYEHHH MpHMecsll B UUTAK mpH
obpaboTie PACHAARIEHHOND METANIE CMECRID TA3006paAIHEIN PEAreHTOR:
BOZMMYXe, BOMHHOMD MAPd, aproHa H Mapop cOoNMAHOH KHCIOTRL

(Hamenennan penasmma, Ham, Ne 1, 2).
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MocT 16274177 C. 2

1. OBLIHE TPEEOBAHHA
[.1. Obwme TpeGoBanua Kk MeTony anannaa — no NOCT 16274.0,

L. ANIMAPATYPA, PEAKTHBBI H PACTBOPBI

Crnextporpad xsapuessiit THna HCTT-30 (koMmnaexktian yoraHoska),

leneparop ayri nepementoro Toxa tina MBC-28,

Herounuk noctodHHoro ToKa 1A8 NHTAHHA JyrH, ofecneqdpamomuil
Hanmpskenna 200400 B w cuny Toka oo 15 A

MuxpodoromMerp, npeiHAIHAMEHHBUT UL HAMEPEHMS MOYSpHEHWT
CNEKTPANLHBIX ATHHHHA.

AnexTponsl yroasHele OCY 7—4 ¢ gparepos raybHHOE H aHaMeTponM
4 MM M ¢ TonMEeH cTerok 0,5 MM, nperpapHTensHO o00RCKCHHBIE B
MVTe MOCTOAHHOTO Toka cuiod 12 A B Tevenne 15 ¢.

CraHoK 1A 3aTOUKH SMeKTpOLos,

ymmm MIACTHHEK chiekTpolpadiyeckde paimepoM 9«12 cv tamos 1, 11
1 i

Konnasu cCTEKAAHHEE [LT6 XPAHEHHS OYHIICHHBX M SArpyHEeHHbX
AEETPHNIOE,

TIHHUETH # KONOOKH TR SJEKTPONOE H3 OPTAHHYECKOTD CTEKA.

I'padut nopomxossil ecoboll ywetorw no NTOCT 23463,

TawTra snexTpUyecKas HarpepatensHas Guimosas mo TOCT 14919 ¢
SAKPRTOR CIHPATRID.

Konfer gnapuesme gonmdeckne no TOCT 19908 eMectiMocThio
00 —800 cam’.

EMEW:EEHM keapuessie mo N'OCT 19908 smecTrMocTsio J00—350, 600—
cM3,

Turme kpapueswse no NOCT 19908,

IManouxn ¥ MeCTHEH KRAPLUCBEIE,

GropeTen crexmanHbie Mo HTI smectumocTsio 30 em®, sanorHamTes
epen MpHMeHEHHEN.

ANMAPAIT NePEroHHBIA KBApLERLIA.

Memanka MATHHTHAR © NOJOTPEROM,

Kucnora asotwan ocoboil yuerore no TOCT 11125, mepernadHan w
KBAPLEROM AMNAPATE, HE CONCPHEANIAA OKHCIOE a30Ta (OKMCIR 430Ta
VIATAKIT KHITAYeHHesM nepel paGorofl) u pasbapvesman 1:1, 1:2, 1:100, u
pacteopkl 1, 2 1 6 moae/mm?,

Boga auerwiaumposansan no POCT 6709, npawinl neperHaHHas n
KBAPHEBOM NEPETOHHOM ANMAPATE HIH AEMHHEPATHIOBAHHAN HA KaTHO-

1]



C. 3TOCT 16274177

HHTe KY-2 W ansornre 309-1001 co cxopoctei 50—60 o’/ (BeicoTta
konoHoK S00—600 mm, muamerp BS MM, YIETEHOE CONPOTHETEHHE BOIL
He sexes 11-10-% Oun/fem).

Kucnora fionwcTosonopogtas mo DOCT 4200, x.4., He copepsanias
CEODOIHOID AONA W MBIUBAKA. KHCIOTY 0MHUIAKT CACAVIOUIMM Obpasonm:
B Tededne T—I10 cyT HacTawpawT ¥HenoTy ¢ HeBOIBIIHM KONHYECTEOM
nopollka kpacHoro docdopa 1o ee ocretneHrA. HenocpeacteeHuo nepen
pafioToll OCBETACHHYID KHCHOTY OMMIMAIOT OT MBIIEAKA IKCTPaKUHedsd
Gensonom. Mna otore 5060 cu? kuerorsr skcTparupyior | MHH TpewMs
nopuxsme Serzona mo 10,0 ow® kmxman, JaTem KHCIOTY MEPErOHSIOT B
AMCTWUIAUKHOHHOM NpWGope, cobupamor dpakumn mpu 124—127°C
(Gepyr cpenmiow nopuHo 7T8—B0 % Bcero KoAWYECTBA, 4 MEPBYID M
MOCAETHIOD MOPHHY oTOPACKTBANOT).

KoHueHTpamme HoIucToBOIopOoIHOl KHCIOTH YCTAHARTHBAKT THT-
POBAHHEM PACTBODOM THAPOOKWCH HATPHA | Moan/oM® ¢ HHARKETOPOM
JreHondTanenHoN,

Harpus ruopookues no FOCT 4328, pacteop 1 Mons/mw’.

Docihop KpacHit Texnudecknit no MNOCT R655.

Denondmaneny oo TY 6—09—5360,

Amyuar pofHell no FOCT 24147, pacteop 1 seouie/asd,

Kacnora coranas no NOCT 14261,

Cypsma mapeu Cy000 mo I'OCT 1089,

Mapraxey asoTHokHeasil no TY 6—05—4011,

Kanwit Mmapranuopoxdearli mo FOCT 20490,

Cepedpo azoTHoKHeTOE o TOCT 1277,

AHIHIDHE MEIUBIKOBHCTEE o TOCT 1973,

Kucaora sunnan no NOCT 5817,

Benaon mo N'OCT 5955,

HMurHaon no HT,

¥rnepon wethpeopuctsit no FOCT 20288,

Kamuit apyxipososoxncasti o [OCT 4220.

AMMOHHA Monubaerosorkucauil no NOCT 3765,

Mapranen no NOCT 6008,

Hunuit no TOCT 10297,

Teamyp mo TY 6—{4-—65,

Ceunen mo FOCT 22861,

Hmrx mo NTOCT 3640,

Aeneso, BOCCTAHORNEHHOE BOROPONOM.

Mens nmo F'OCT 859

12



rocT 16274177 C. 4

Kobanet no FOCT 123

Hukens mo NOCT 492,

JomoTo no NOCT 6835,

CTAHAAPTHRIE DACTROPEI JUTH NMPHTOTOLRTEHHA ODpAMIOE CPAEHEHHMA M
COCTAR 0DPAINOE CPABHCHHA MPUBEIEHB B MPHAOEEHHH.

YoTaHoBKA WA KOHLEHTPHPOBAHKA TPHMeCcel MeTOIOM «ITHDOMETLI-
MYPrHYEcKor0 NAKOBAHHR, COCTOSIIAR M3 YeThipeX DIoKoR!

brok | — QoK perylHpoBiHiA NoMaqyHd Fasos; cocTONT W3 IRV peo-
METPOR, JAMOTHEHHEN BOSOR W OTPETYIHPOBAHHEIX HA CEOPOCTL MONAYH
BO3OYXA M aproHd, W eMEOCTH AndH CMEITHREAHHA Fa308.

bmok 2 — Gnox napoodpazoBRaHHA; COCTOHT H3 TPEX COCYIOR, HATOTOR-
MEHHBX W3 KBAPUEROND CTEKAA, W OBYX HAIpesATENSH (MEKTPOILIHTES M
neds). Cocyn fid obpasoBaHKA BOASHOTO Napa BMecTHMOoCTER 10K—
1500 cy? umeer wand ¢ TpyOKaMM LM MOABOIA W BeXO0Ia razos. Cocyn
[UTH YACTHYHON KOHACHCAUHM HIOBITOMHOTO Napd BMECTHMOCTRR [{(H—
200 ex? wmeer uind ¢ ABYMA OTBEPCTHAMME 1A BXOJMA H BRIXOOA TA30ROR
enecH, Cocya-aosarop colfHol KHCAoTH BMecTHMOCTRI0 20—25 ev? ¢
npUTEpRTOl NPoDKOoH ANg ZANHBKH KHCTOTH W JPVMA OTBOIAMH AN BXOAA
H BHIXOAA TA3080H cMeCH.

Baok 3 — QoK peaKl[MOHHOTO COCYIA C MPHEMHMEAMH KOHISHCATI.
CocToMT M3 peaklHOHHOID COCYIA, HAMPEBATEILHOMN MedH, NMpHCMHHKOR

KOHACHCAT?, KOTOPRE CHAOMOHM XOMOIWIEBHHEAMY © NPOTOMHOR BOOOM,
Bnok 4 — Grok yIpamneHHs] COCTOMT W3 CHCTEMBL BEHTHRZH, MUKpo-

kommpeccopa THna ME-1, mevy smnmmsonstmerpos THna M 4213, oeyx
aMriepaeTpor THE 3 421, Tpex asToTpancgopyaropos Tioa [THO-250—2,
HITaTHebl, JEpHATENH, NOOCTABKH.
Aprod B DanaoHax.

Mpusewan e Jonyokaercs npHMeHeHH: npubopos ¢ HOTOATEKTDHYSC-
KOA perucTPAlHeil CICKTPOR § APYTHX CRSKTPATBHLIX NPHOOPOE, APYTHY PEaKTH-
HOH, MATCPHANOR, (POTOMAACTHHOK, ODECACYHBAMAUMY NOAVYCHHE TOKA3aTCnCH
TOMHOCTH, YCTAHORICHHLX HACTORUWIHM CTAHIAPTOM.

{ Hamenennan pepacuns, Ham. Ne 1, 2, 3).

3. IOJINTOTOBRKA K AHATHIY

1.1 [lpurotopnende obpasgos cpaBHEHWH TIPHBEIEHO B ITPHIIONE-
HHH.

(Hasmenennan peaasmma, Had, Ne 2, 3).

3.2, KoHUSHTPHpOBAHWE NMpHMeceil OJ0BA, MBIUBAKA, MOJMGOEHA,
CYPbMBL OTACNEHHEM OCHOBHOH MACCH BHCMYTA B BHIE HOAHIA,

13



C. 5 N'OCT 16174.1—-77

Mg awanwia Gepyr Ase Hapeckd sucMyTa mo 20 r W noMelanT B
KBApUeRpe KoOHHYecKNe Konbu eMecTHMOCTRI0 600-—800 em?, noBannswor
mo 100 cv? pacTeopa a30THOR KMCHOTEL © MOME/IM? W PACTBOPHIOT NpH
HArPeBAHHH.

IMociae nonHOTO PACTROPEHMA METALTA MONYYEHHEE PACTEOPLI HHTPA-
Td BHCMYTA KHNATAT B TEHCHHE HECKWIBKHX MHHYT 418 VIATEHHA CBEO-
BONHBIX OKHCIOR A30Td, KOTOPRE MEMAKT [P OCAROCHHH HogMoa
BHCMYTA.

Oxmasneribe pacTeophl pasbapmaoT po 300 cw® asoTHOH KHoToTod,
pasfannenHoi 1:100, #e copepwaweli ceRODOMHBIN OKMCTOR A30TA, W
[PHIHBAKDT PACCUHTAHHOE CTEXHOMETPHYECKOS KONMMECTBO PACTBODA
CBEACHPHTOTORNCHHON HonrcTosonoporHol kuchiote 6—8 mons/om®
0,2—0.5 em? ee B H3BRITOK LIS MOAHOTH OCAMIEHHS BHCMYTA.

MNpn ocasnennn HogWia BHCMYTA HEodXOOMMO CTEHEH koD obMbl-
BATL BOAOH, MOOKHCIEHHOH azoTHol kuctomoi (3 xamm wa 100 cmd),
nocie kaxnol gofapredHol nopumw (2—3 cm?) fogucToRomoponHoi
KHeaoThl. O0Uce KOAHYECTBO BOALL, HCTHONLIVEMOR ANH o6MbIBAHMH
creHok Koal, 60—70 cm?,

MMpekpaie i BRINATEHRA YePHOTD OCAKA NpH AobiBICHAN ovepen-
HOH KATLTH HOMHCTOBONOPOIHON KHCAOTH YEAIHBACT HA NOTHOTY OCAK-
nenusa BucwMyta. JobGarnedue HoawerosofoponHodl KHCIOTE B HAGKTOK
Gonpiue vem 1 cM® HEMEAATENBHO, TAK KAK OCANOK HONMAZ BHCMYTA
PACTROPACTCH B HADKITKE AOAMCTOBONOPOIHOHR KMCIOTE ¢ 0DPalOBAHHEM
PACTROPHMOTO KOMIIACKCA.

Obdkem pacTropos B koabax fospoast Bogol no 500 em?, nepesmeimea-
FOT W OCTARAMRT B TEMHOM MECTE HA 3 4. 3aTeM OCTOPOXRHO, HE 3ATPArHAAA
OCAMKR, PACTROPBI H3 KOID CIMBAKT B KBAPLUEHBIE CTAKAHE!, Ha KOTOPBIX
HAHECCHB! OTMETKH olrbeMa, W WaMeparoT ux obbemul (480 cv?). PacTeopi
BEITAPHBAKT B MPeIBAPHTENLHO NPOKANSHHBIX H BIBEIUEHHEIX KBAPLERRX
yamkax. CyxHe oCTaTKH HHTPATA BHCMYTA BIDSLTHEANT | NEpPECY TR BAIOT
H3 CHEETPANBHO-YHMCTHIE OKCHIO BHCMYTA, YMHOXAA Ha xoadduuMeHT
nepecueTa, pasxeiid 0,6, Oborzienme BeMyT W3 JABVX NAPALIENEHEX
HABCCOE,

st CTICKTPANBHOTD AHATHIA HeoBxogumo nmomyvdauts 130—150 wmr
CHCKTPANBHO-YHCTOMD OKCMAA BpycMyTa. Eciom ocTarok MeHBlUIe 9Tol
BCMMHHEL, TO r0 KOPPEETHPYIOT OUMIICHHBIM CHSKTPATEHO-THCTEM
OKCHIOM BEHCMYTA HITH OCAIKOM M3 KoADh! CIERYIOMMM 0DpailomM: K cyxoMy
OCTATKY NpuiaMeaiT 2—3 cv?! aszoTHo# kuenoTel, 00GARNAIT HYEHOE
KOHYECTEO CICKTPATBHO-YHCTOTO OKCHIA BHCMYTA, MePEMELLIHBART, Bh-
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MoCT 16274177 C. 6

MAPHBAKT H CCTOPOXHO BRICYIDNBAOT, [lonyeHHEIe KOHIICHTPATH MMPO-
KATHBAIT NpH Temoepatype 500—=550 "C » regerme 30 mud. Tpokaick-
HBIC KOHICHTPATH BIBCIUHEANOT H PACTHPAIOT KBAPUEBKIM TIECTHEOM B TEX
AE HALIKAX, JaTeM JoDABASKT HABCCKH CMEKTPANBHO-YHCTOrO rpadiTa
MOPAIIKOBOID, BIATON B COOTHOLEHHH © CHeKTPUVIEHO-IHCTOH OKHCRIO
preMyTa 3:1 (Mo Macce). CMecH TUATAMLHO MEpEMEIHBAKDT W NePCIaRT
HA CMEKTPANBHBA AHATHS,

Koaddgmumnest oborawernua npumeceit | K) seaucnor no gopayne

o 0,96
X m, - 0,897 *

rae m = Maccd HABECKH MpoDR BHCMYTR, BISTOMO N8 AHATH3A, T;

0,90 — woadhuIHeHT NepecysTa MACCH HABECKH BRCMYTA, BINTONO 018
aHATHEA, ¢ yueToM 20 e’ pacTROpA, OCTARIIETOCA BHYTPH GCal-
ka fomuna sHesMyTa (500 cm® — 480 cm® = 20 cm®);

m, — MACCA HABECKH NOMVHEHHOID KOHUCHTPETA, T;
{I.E‘ﬁ — KOPPHMUIHEHT NepecyeTa OKCHAA BHCMYTA HA BHCMYT.
OpHOBpEMEHHO FOTOBAT KOHTPONBHYIO npoly. B kmapuesyio wanky
sMectHMocTei0 300—350 e’ nobaBnsor (NpU paBHOMEPHOM BRITIAPHBA-
HHM) BCE PEAKTHEB B KONWYeCTRAX, NoDABACHHMIN B mpobul. Pacreop
BRINAPHEADT A0 Madore obseéma, mobGasnseor 140 Mr cnexkrpansHOTO
OKCHIA BHCMYTA, BEICYWIHBAKT H npoxandeamt rmpd S10—550 "C B Teue-
Hie 30 mun. [IpoxaneHHy0 cMECE BHCMYTZ CMEIIHERIOT CO CHEKTPANb-
HO-YHETHIM IpahHTOM NOPOUIKOBMM B TEX Xe NpoTopUHAX W TAKHM e
crocoDoM, KAk W npody.
s KONUHECTREHHOMD Y4eTa KOHTPOIEHOR Mpobh BRMYHCIHIOT Koad-
(prisienT oboramenns (K) no dopuyne
—_— m!
A m - 0,897 °
g m, — KIHMECTBD BHCMYTE, B3AToS IAf8 oboralueH s, r;
M —EWIHYECTRO CTISKTPATBHO-YHCTOTO OKCHAA BHCMYTE, BRSIEHHOE
B KOHTPOWIEHYHO Npoby, r;

0,897 — woodpanHenT nepecHeTa CNEKTPARNBHO-THCTOMD OKCHIA BHCMY-

Td HA BHCMVT.

MpusMeganns:

I. Tlepen ocaxasHuen BHCMYTE B BHAC HOEANE HCTHTYEMEA PACTROD BOMKEH
GRITL COBEPUIENHG MpOIPAYHEIM H HE DOMKCH CONSPXATE CRODOIHEY OKHETOD
azora. [IpH NosRIeHHHA MYyTH OCHOBHOMD HHTPATA BHCMYTa HeoBXooHMo 106iBHTE
0,5—=1 cM” KOHUEHTPHPORARHON A30THOH KHCTOTHL

15



C. TrocCT 16274.1-77

2. (HMeemogen, Haa, Mo 2).

1. Brliep*Hparth ocanok HOXHAA BHCMYTA B Téderme 4—3 4 HeolxoIHMo ang
PEEPHCTAATHIALUNH ocagxa. OCTARTATE OCANOK HA CNSIYIOUIHA JeHL HE peloMeH-
JYETCA M3-1 BOIMORHOTO GEMCTEHHA

6. (Hewmomenw, Fam, No 1),

(Hasmenennan pexaxuas, Haw Ne 1, 2, 3).

3.3, KOHICHTPHPOBAHWE NPHMEceH Meau, cepedpa, CEHHLA, HHKE,
MADrAHUA, KAOMHA, HWHKA, XpoMa, KoDARLTE, MHOWA M xenesa. Onnene-
HHC OCHOBHOH MacChl BHCMYTA B BHIE OCHOBHOTD HHTDATA.

Hapecky npobisl Bemyta 10 r noMemzor B KBapLeByo Konby eMec-
THMOCTeED SO0 oM?, nprnreaoT 45 cm® azoTHOR KRCTOTH, pa3basacHHOH
122, pacTsopaioT npH cnafoM HArpesaHuM, BHIEAPHBAIOT 00 CHpOnoos-
PAIHOID COCTOSIHHA M npuawsaior 100 cs® ropaueid soge. [MpH s1oM
BeinanacT Genkifl ocagor, Ocaxienne oCHOBHOTD HHTPAETAE MPOHIBOIHT B
pacTsope avmHaka 1,2 mons/am®. [na atoroe xoady ¢ pacTBoOpoM yeTa-
HABIHBAOT HA MATHHTHY MElanky, BRIHOYAIDT NOACIPEs, TPHAMBANT
H3 DIOPETEH MO KAMIAM aMMHAK W OCARIANT OCHOBHON HHTPAT 1pH
xopomes nepeMeiieatnn, [ps pH 2—3 ocasnenue npexpauaoT,

Ocanok Aojoses GhiTh KPHCTALIHYECKHM # IEIKO OceIaTs, Pacteop ¢
OCANKOM OTCTAHBAWOT B Tewenue 25—230 Mum, 3aTeM pacTBOD CAHBAKT BO
BIBEIIEHHYH) BLNAPHBATETLHYI0 HALIKY, 4 OCANOK TPOMBLIBAKT BomO,
MOIKHCIEHHOR asoTHod krcenotoll no pH 2—3. [MTocre oTceradsasHa B
reqeHne 20—23 MHH CIHBAKT NPOMBBHON PACTBOP B TY e Yaliky.
PacTRop oCTOPOXHO BRINAPUBAIOT MpH cnafoM AAIPeBAHHH 10 OOReMA
10—20 cx?, gaurcy 3aKpHBAOT YACOBLIM CTEKIOM W BLIITAPHBAIOT PACTBOP
nocyxa, YacoBoe CTEKI0 CHHMBKT © YAk, ¢ NOMONBK KBAPLEBO
NOMATKH COCKADIIMBAIOT ¢ HErO B 9alIKY OCHOBHYIO MACCY CKOHAEHCHPO-
BAHHBIX coael. CTerTo M CTEHKH Yaky obmumamwT 3—4 oM’ asotHON
KHCIOTE M CHOBA BRTIApH BT tocyxa. OcTarok NpoKAfTHBAK0T HA ropd-
HEH INEKTPOILIHTEE, a 3aTem B Mydene npu Temneparype S00—550 °C B
TeUeHHE 45 MHH M BIBCIUTHBANIT.

Hepes Bee CTAIMH AHANHIA NPOROJAT KOHTPOABHEIE OMWT. B kadecrse
OCHOBBL JUTA HETC WCTIOIB3YIOT OKCHI BHCMYTE B Konuuectse 100 mr,

Koagduusent oboramenns npumeceit (K) sarMucnmoT no dopuyie

1y o
m - 0,897 °

K=

rae My —Macca HABCCKK NpoDRhl BHCMYTA, BIATON Mna aHATH3A, T
0,897 —woadHiMeHT NepeceTa CIeKTPATLHO-YHoTON OKHCH BHCMYTA
Hi BHCMYT.

s



I'ocT 16274.1-77C. &

KoHueHTparsl aHAAH3MPYeMOil B KOHTPOILHON npof cMelTHBIIOT ©
NMOPOITKOBEIM MpaduToM B cooTHOWEeHRH 5:1 (no Macce) ¥ nepegamoT Ha
CIMEKTPANBHEH aHamM3.

OforaieHne BeIyT W3 YeTeiPeX NapuUelbHbLX HABECOK.

(Mamenennan penaxums, Haw. Nz 1, 2).

Ada. KOHUCHTPHPOBAHKE NpMsecel ®enesa, WHOWS, koDarkTa, Merm,
MAPTAHLE, HHECAH, CEBHHEA, XpoMa, LUHHEA, CVPbMBI H OJIOBA METO/OM
MHPOMETAULTYH HYeCKOTo InakosaHus. [poby srcesyTa Maccod 100 r mome-
IAKT B peaktAoHiLi cocyn,. [TapoobpazoBaTent W COCYI A CMETUHRAHNS
MA308 3AMOMHAOT Bogoidl. B cocym-noasTop HamasaorT 3—5 om® consHOM
KHCAOTRE. K peariifoHHOMY COCYIY NPRCOSIHHMIOT IPHEMHHKN KOHISHCATS
npmMecelt, B KoTopee HanwTo no 20 cw® pacTeopa asoTHol kucrota 1:1.
CoenuHaoT Mesuy coboil Boe Grokn, Yeranosky B Teaenne 10—15 sum
NpaayBaT aproioM co ckopocThio [0—20 ca? 8 wus, Bogy B napoobpa-
FOBATENE HAIPEHAIOT A0 KHTIEHHA M BEAIOMAKT B [eUb, HAMDeBAIOILYIO
peakUMOHHLE cocyn. TloaxmouamoT kKoMDpeccop M TOJAK0T BOIIYN ©O
crkopocteio 2 oy wun. Togaqy aproHa ¥ BOIOYNA CTPOTO PETYITHPYINT
peoMeTpoM, OOpaboTKY pacnIapieHHONe MOTALIA TAI0BOH CMECEID
(ApToH, BOAHHOR nap, Bo3OyX) MPoBOIAT NpH TeMieparype (430:10) "C a
TedeHHe F—100 muH, JaTem Temmeparypy nesH cHokamr go (300=10) °C,
TIOMKIHMARKDT NeMb UL DOI0NpeBa COMdHOoN KMoToTel M oDpabaThIBaT
PECTLIAR METALTA rA30B0H cvecklo elfe 30—100 smun. KoMopeccop oTmo-
HAKNT, OTCORMMHAIOT TPHEMHHKH KOHISHCATA NpHMeccH M QO33Top of
PEARIIAOHHOM COCYIE H MPeKPalliaT Mogady aproda. Peaktimonsng cocyn
¢ NpoDoH BHEHHMAIOT W3 NEYM, OTKPBIBAIOT KPRIUKY W TIpMIMBADT
3—06 cm? ramuepnna. Jaa aywinell cenapaumd WAAKOE ¢ TOBEPXHOCTH
METALTA COCYI OCTOPOMHO BCTPAXMBAIOT, 3aTeM COCYH YCTAHARNHBAKT
MO0 YTAOM A8 3aTReDECBAHHA MECTANNA B BHAS ATHHHOW nagodks, MNocre
MOAHOTO 33aTESPAEBAHMA McTALT W cocyln obMbipawt 10 cm? ropsuecit
BOAR, KOTOPYN) 3aTEM BMECTE © FAHUSPHHOM CNWBAKT B CTAKEH AN
BRINAPHBAH KA. (TMBIBKY LILTAKA OT METATAA H COCYIIA MOBTOPRSIOT ropsyeil
BOMONH W3 MPOMBIBAIKK H KOHIeHCaTaMH | 1 2. Boe npoMBIBHBE DACTRODL
CAMBAIOT B TOT #e CTAKAH. PAcTBOpD BLINAPHBAKDT HA MASETPOILUIHTEE 10
ofnema 20—25 oM, MEpeHOCAT KONMYECTRCHHO RO B3BLIIEHHYID KBApIlE -
HYH) HAIIKY W BROAPHBAKT gocyxd. Ocagok M vawmky oSpadarhipapTt
JEYMA mopuMaMi no T—I10 cu” pacrsopa asoTHoll kucmortsl 1:] o
OCBCTACHHA OCANKE, PACTROP BLIMAPHBAWT JOCYXA, NPOKANHBAIOT HA
MMEKTPONMAKTKC W B MydenkHol meyd npw temneparype (530220)°C =
reveHae 15 MuH,

1T
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[TonyueHHBH KOHUEHTPAT NPpHMecel BIBCIMHBAKDT W BRITHCIHIOT KO-
sthgprieHT oboraexsus ( K) no dopyvae

e M — MACCA HAPECKH BHCMYTA, BERTOTO UTH AHANHIA, )

my — MaCCd HABECKHA KOHLEHTDETA, T;

(1,897 — kozdchHIUMEHT NepecueTa OKCHIA BHCMYTA HA BHCMYT.

OborameHye BEayT 13 NByX NAPULIENEHEX HABSCOK.

[posoisT KOHTPOIBHEIA OIET A8 BHECEHHA B PEayibTaT aHAIM3
MONPABKH, VIHTLIBAIIEHN YHCTOTY HCMOALIYEMBIX PEAKTHEOR H Yo I0BWiH
anannza, [nA 3moro B peakumoHEB cocyn, eMecto 100 r BrcMyTa 3arpy-
#aor 1,0 r okeuaa BHCMYTE, HCIOAB3YEMOTD U NPHIoTosIeHMs 06pas-
OB CPABHEHUA, NPOBOLAT BCE OTEPALME, KAK OIHCAHO BRIIIE, HCTOIEIYA
TE HE PEAKTHBEL

Kosddunrent oboralucHRA KOHTPOILHOMD ONLITA {K) PACCYHTRIBAIOT

o gropMyae
—n .
1,0 0,897 '
[ie m— MacCl HABSCKH BHCOMYTA, BIATONO NS aHAMM3A, I
1,0 — maccha HABCCKW OKCWIAE BHOMYTE, BIATOMO JUIS KOHTPOALHOM

OTIRITA, T.
{H3menennan pegakmua, Ha, Ne 2, 3).

K=

4. MPOBEAEHHE AHATTH3A

YronpHble 3MEKTPOLE MPEIBAPHTENEHD O0KHTAIOT B AVTE MOCTOAHHO-
ro Toka cuaod 12 A B TeweHne 15 ¢ OBpasukl cpABHEHHA, KOHIIEHTPATR
AHANWINPYEMOH W KOHTPORBHOW NP0 3arpy#amT B KPATED YTONLHOMD
anerTpoga. O kadxporo KOoHUSHTpaTa Npodbl M KOHTPONLHOIO OlWTA
FOTOBAT M0 AB3 3NekTpoid. ChUMKY CNexTpos NPOHIBOAST HA CHNEKTPO-
rpage THna HCTI-30 mpy cneovioliMx vCIOBMAX: [MHPHMHA I1UESTH
0010 msm, ocremerwe weny Tpexnunzopse. [Ipobs cxurawoT B oyre
NOCTOAHHOTD TOKA J0 NMOMHOMD BHMOpaHHA ciyof 12—]3 A,

Jlag monyHeHHs ONTHMATLHEIY TodMepHeHHH AHATHTHYCCKHX NHHHHA
droTorpadmpoBAHHE TPOBOIAT OAHOBPEMEHHD HA IUTACTHHER TPEX THOOR:
ina | (mnma obnacte 440 03900 wu), vma [1 (ons ofracte 390 0—
270,00 pwi) u ¥DIE-3 (aan obmactw 270,0—210,0 Hu).

(Hamenennan penaxunn, Ham. Ne 1, 2, 3).
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3. OBPAROTEA PE3YIETATOR

3. 1. Obpaborky pesyasTaTtos npoussogat no NOCT 162745,

Momysennwe no rpagyMpoBodHoMYy rpadHKy pe3yibTaThl ASAAT Ha
koshbuBeHT oboraleH A TIpodal.

HenonbaveMele aHATHTHYECKHE THHHH OTPEOSIReMBIY 31CMEHTOR
YEAIAHLl B TA0D, 2,

Tabnuwua 2
Onrpene naesi aneseiT AHATATHYCCERE THHHH, HM

Cepebpy | 3280
Meih - 324.7
Kommseit | 2288
Aenean : 71,9
CRUBELL ' 2833
Moxubnewn 37,0
Chnono | 317.5
Xpoms i 427 4
Mapramey ! 279.4
KobatsT ' 3412
Hurens 341.5
Hmsedi ‘ 325,86
M B vk 234 9
CyphMa i 259 8
wnk : 2136

' 3345

PacxokaeHua pe3ynbTaTOR ABYX NMAPAUIEARHBX OnpeseteqHuil (d) 1
PEIYNLTATOR AnvE aHamruios (L) nmpu nopepuTeN:HOl BepoATHOCTH 0,95
HE [OOJKHLI NPSBLILIETE AONYCKAEMLIY pACKOMACHHHA, YEAIAHHEIX |
Taba. 3.

TaGnuwua 3

— - I = . P U — - [———

SR | PRCXNCOENEHEE PEXVIh- | PatKmoKEeHBe peiviL-
Hﬂ;,::::r::ﬂ: ‘ M AN TaTos ZEVX AARAIIENE-| TATOE nay&wm-,

i HMX MIpeRerc s, %
1

'\.- L —_ e

1. Ilpn oTnescamn BOAHIE BHOMYTH

MomiGnen Sl 3105 4105
1102 0.6-10~7 0.8 10
510 S 5 T 410
110~ S T [ 0,8 10

*Tabn. | HoxnwueHa
i3
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b matn, 3
I . . ERUE RIGOA. .
| Pacxoskacre peayme- | PRouomieine pesyis.
Hawmessomanme MupccoBas noan i
“muﬁrm AhessENTa, E Fﬂ?;r:ﬁlw:uwm;-: R nuﬁnwm.l
Y oot | s
11h—F 0,610 08100
o L L T 7.5 N 5 |
Cypaaia 3 [ 21078 24108
B T 0,610~ 0,810
I B 5 [ ! __u.Ei-_m—* 0,810~
L l_[_l[_l_l_.W UCHOBROND HETPATE BHCM)TS L
Huxens 307 I 09107 1.0~
1.10—5 0,3 108 04100
| iw | D30d 040
Kofamsr 1.10~% 0,310 0.4-10~7
510t 210" & 2.1
B10—3 5N 0.4.107*
50— 2103 S T
vt et L
Hinmii 1108 0.5 10" X [
5105 R [ 3108
110 % 0,510 | 06100
o 5-1{;"{__ N S
MapriHen 1107 21077 2107
R 0,510 0.6 10—*
P P 05107 X Ty
o L-10—* oSt | 0610t
CakHel, LHHE 5.10~% P 31070 1070
1104 0,510 0,6-10-3
510 310 A [
R B U B o510 B 610" 3
Cepelipo . 3! S5 1 L2007
110" 0,510 0,6-10—%
T 0,510~ 0,6 107
- o o | 05w 0,610~
Kamuf, meas | 300~ 21077 3107
1107 0,610t L 80t
11077 0,610~ 0,810
110 | 0610F 0,810~

20
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Tpodo.excenue mafia. 3

PackoieHHE pEayih- PACROEICIHNE DeIyik-
H Maccopan nooR
e e T mpsarcr iy, e,
Wencan - 510" 3.10% SR
110" 0,610~ | 0,8 10—
510 3107 41077 )
- 1107 o610 L oEIt
Xpost Lt 0,6-10—% 08 10—6
- papE 0,610 0,810~
N Sl L [ | 080
3. Tipu nHpOMETALTYPIITECKOM MUIAKORINMN -
Keaeso, wobansr,, 11075 0,3.10~% L4100
maprase, cassen, ] 107 o310~ 0,510
HMHE U 0,310 0,500
Meas, HHEEMD, 1.1 ® 0,4.10~" | 0,6.10~"
aNoED, CypRME, | | 10T 0,4.10—* 0,610~
xpOn | 1._|_u-4 _ 0,410~ | ﬂ.ﬁ-lﬂ__"
Mt T (B iy 0,510°" | 06107
R T 0,5 10~ L0610
1D 0,5-10—* 0,610~

JofyckaeMble PACKOMISHHMA [LN18 MPOMEKYTOMHBIX MACCOBRIX Aoned
npHMecell paccHMTRIBAIOT METOOOM THHEAHON HHTEPNOAALMH HITH XE No

chexpayiam:

1. Ilpy oTneneHHH HomKma BHCMYTA:

d=0,6C
p=08C '

”I:

2. lpu otpeneHMH OCHORHONO HHTPAaTd BHCMYTH:

d=03C
D =04 _E
d=0,5C )
p=04€
d=0,6C
D=08C

} n=2 TIpH ONPEICAcHHH HHESTH W KoDANLTa,

R=71 MpH ONpeleileHHH HEIHA, MAPraHLA, cCRHHLA,
Pa M LMHES;

—} A=2 TIpH ONpEneTeHHH Henesd, KauMHA, MEenH H XpoMa.

21
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3. IMpy MHPOMETALIVPIHYSCKOM LLTAKOBAHHH!

d -DJE; n=2 NpH ONpEIEIeHHUH KeNes3d, KODAILTa, MApraHia,
D =ﬂ¥5=:' CEHHIIA H LHHKA,

d =0.4C } R=1 MpH OOpeNeicHHN MCIH, HHEKEIH, 008, CYPEMEL H

D=06C | XPOMa;
d=05T " ,

- .l‘ = H Ol ENEHHM HHIIHA,
D =0,6C | T e

rae O — cpenHee apudimMeTHuecKOe PeIYIBTATOR ABVK AHANHIOB,

L

C — cpenHee apHMETHULCKOS PEIYNETATOR NAPARNEILHEIX ONPEeTe-
JCHHH.

38 pe3yAsTaT AHATHIA [IPHHEHUMAIT CpeaHes apudiMeTHYeCKoe peIVITh-
TATOB JMBYX HNAPAMASILHRIX OnNpelefcHKH, M0 IBVM CHEKTPOrpaMMan
Eaxgoe, NOAYVYEHHBX Ha oaHOol DOTOMMacTHHEE.

(Mamenennas penasuma, Ham. Ne 3).
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TPHTOXEHHE
CMiRIAEAGNOE

[MPHTOTORIEHHE CTAHIAPTHRIX PACTBOPOR M OBPA3IIOR
ILTH MOCTPOEHHH MPATYHPOROYHBIX TPADHEOR

1. Crannapreme pacTROP

s NpHroToENEHHMA CTEHIAPTHEY PACTEODOR HCTHNIBIVIOT METAAN, COaep-
AWM OCHOBHOMD BEUICCTRA He MeHee 99 99 5%, wid coan MeTanmnon KnastHdiq-
KaliHy OCY. WIH X.4,

Cnardammime POcenps sedeid

Pacreop A: 05000 r #eneyd, pOCCTIHORTEHHOMN BOROPOADM, TICPEHOCHT B
CTAKAN umﬂ—!Mauiﬂmmmeﬁmﬁ
20 em? pacTropa asomHol KnenoTs 11 Tlocne MOAHOTO PACTROPEHHA Rt pacTiop
ACEOAAT A0 KHNEHHA ATH YAXTEHHA OKHCI0R 43070, OXUTARTAR0T, [EPEHOCHT B MEPHYIO
koY EMecTHMOCTRI0 100 o, MOBOUET 10 METKH BOTOH, MEpeMEITHRENT,

| cm? pacTeopa A COTEPEMT 5 MT XeneIa.

Pacteop B: 20 cu” pacteopa wenem A NEpeHOCHT B MEPHYID KOMHY BMECTH-
mocTso 100 cs? | nosogar no MeTeH BOAOH, NepeMELIHBAKT,

1 cwd pacTeopa b comepxmr | Mr xeneaa,

CTAHAAPTHRIE PACTRODE HHIHA, KaaMHA, KoDanbTa, MapraHua, Megw, HHKETH,
cepelipa, CRHHLIE, TEATYPE M UHHEL POTOBAT TAK e, KAK ¥ DECTROP WENela.

| oM BHANAOrD HI ITHX PACTEODOR A CONEPMHT Mo 5 Mr MeTanna.

20 cm? MkAoTo MO pAcTBOPOR A NEPEHOCKT B MEPHYI KOADY BEMECTHMOCTRED
VOO cae¥, nOROAAT A0 METKH BONOH, TIEpeMELTHBARKT,

1 cv? kakaoro w3 pacTeopos B conepsuT no | Mr Meranna.

Cmaniapmusl pacmeny smotuboena

(2231 r monuOaeHoBokMenoro amMorna (NH, ), Moy, nepenocaT B craxan
pMecTHMOCTEED 50— 100 cm® 1w pactsopaor B 10 cv® BOAR, NOBOOAT N0 METEH
BOAOA, MepeMelHBRRIT,

1 o’ pacTeopa conep®HT | MT MonwGIeHa,

Cmandapmseii pacmeny oaoea

0L1000 ¢ menko HEPEIAHHOID METAIAMYECKOND ON0Bd NEPEHOCAT B CTAKAH
pmecTRMocTRI) S0—100 cw®, pobeaamor 4 r wasencBodl KHCEOTEL M 2—3 cM?
ASOTHOR KACTOTH. PacTeoperie MIET HE X000y, TIOTOM TTPH HeBoasiios NoacIpere.
Tlocms: MOAHOM pacTBOpEHMA TobanmmoT 10 cM? poi | NEPEHOcET B MepHYI Konby
EMCCTHMOCTERY 100 ¢, DOBOEAT 00 METHH BOIOR, MepeMelliMBaoT.

| em? pacTROPA cOACp®MT | MT ofoBa,

Cmahchipmnbie pacmaops CyphMe

0,5000 r Mmeako MIMENBUSHHON CYPRME NEPEHOCHET B CTAKAH BMeCTHMOCTEI
—100 ¢v? w pobapmmor 20 om? asorHoft wcnoTw. Crakad HarpepsoT Ao
NOAHOTD NEpeXoia BCeH CYPhME B MCTACYDBMAHYEY kKMonoTy. He NPeKpaTan

13
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Harpepadwa, aobasnaoT 30 oM’ Boaw W 13 © aMHHOR KuchoTw. [lomyeeHHsR
OpOIPadHEd PACTEOP NEPCHOCAT B MEpHYE £000y BMECTHMOCTRIO 100 cmd,
JOBOLAT 00 MCTKH BOOOH, NepeMelLiMBa0T.

1 cm? :Fam:rpa A COMEPRHT 5 MT CypPEMEL

20 cm” pacTeOpa CYPhMEL A NEPEHOCAT B MEPHYI KoABY BMCCTHMOCTHIO
HMY e, DOBOLET B0 METKH BOAOH, MepeMeliHBLOT,

| em® pacteopa B conepaur | Mr eyphas

Crrandapmists pacmaop xpasa
0,2923 I XNpoMOBOKHCAOD AMMOHHA | N H,f]lf Eifill} MEPEHOCAT B CTAKAH BMEeC-

THMOCTRI 30— 100 ¢y u pacreoparor B 10— 15 oy’ soma, pacTeop nepedockr B
MepHYH Konby eMectvMceTsio 100 cs?, josopsT a0 meTsH BOLOH, RepEMCIIHBAIOT.,

| cwm? pacteopa coaeps@T | Mr Xpoma.

Cmandapmunel pacmaeny Mbibanag

0,1320 r MENILAKOBHCTOIO AHIMAPHIA A5,y MEPEHOCAT B CTAKAH BMECTH-
MoCTER 50— 100 ca? u pacteopsmor B 15—20 cx? Botel ¢ SoBaRACHHEM HECKONE-
KHX Kaneie aMMMAkKa TpH claBoM narpesanwn. PACTBOP MEPEHOCAT B MEpHYID
Konby BMecTHMocThi0 100 cv’| A0R0ART A0 METEM BOOOH, NepeMellHBAIT.

1 ca’ pacTRopa conepsHT | MI MBILILAKA.

Crandapmusil pocmenp 2naowmg

(0D T MeTanamdeckorn 3000Td NEPSHOCHT B CTAKEH BMECTHMOCTLHD 50—
100 ew 1 pacTeopasT B [0 ow® cMecn a30THOR M conEHol Keenor 13, PacToop
BHMEPHBAKT NOYTH Qocyxa, NpUAKBaT 1—2 cv’ consHol KHCHOTM M CHOBS
BLINEPHBAT HA BOATHOA Bane nouty pocyxa, Jobawnsior 15—20 ew® conamod
KMCIOTE, pasbastennoil 1], nepedocar B MepHyo Konby BuecTHmocTsmn 100 om?,
ROBOMST A0 METKH BOJON, NepeMelinESHT,

| ear? pacTpopa comepacar | Mr 3om07a, XPAHET PACTEOP B TEMHOM MecTe,

1. Obpazim cpasrenns

OcHorol W18 NPHIOTORNCHHA OSPATLUON CPARMEHNA CIVEHT OECH EHCMYTH,
MOTYHEHHEH #13 BcwyTa Mapok Br0000 wan Bud00 cremyiomms ofipazos; Melko
HIMERBICHHEIH BHOMYT PACTROPRIOT B pacTBOpe asoTHoi krenoma 101, Manyaen-
HBIA PACTBOP HUTPETA BHCMYTA BHOAPHBAKT A0 CHPONOOBPEEHOM COCTONHNA 1
MEPETHBAIOT HeGOMHUHMK NopUHAMK (o 5—10 cu™) npH TUATEIEHOM TepeMe-
WHBAHHA B KOHHYecKYR KOAGY BMecTHMocTsio | M3, conepaaimyro S00—T00 cp’
smmALiel BoAbL Tlpk sToM BRNanaeT 0CATOK OCHOBHOM HHTPATA BACcMyTa [lna
TYWIEH KPHCTAATHIANH cofepatiMos Konbhl BHOBL AOBOANT 50 KHMNEHHE M
ocTapaAT Ha I—3 u. Pacteop compator. Ocatok NpoMeBAOT BOLOR, 1TOIENC-
AEHHOH 230THOHR KMCIOTOH, M NMEPEHOCAT B KRApUCRYIo yainky. BuicyluimBaoT u
MPOKATHBET B My(enbioll eyl npa Temneparype S00—3550 "C. Tomyaenmtaii
DKCHIL BHCMYTR XPAHAT B 3AKpWTOR GaHke.

Ofpascy cpapqesna M | B KBaplesyn samyy eMecTEsMocTsn 100 ov® no-
selganT 11, 14582 r oxcuas BHCMYTE M Do0ARAMIOT CTAMNAPTHEE PACTROPH OITpe-
IERACMBEIY MpEMeceH, KPOME CTAMIAPTHOTD PACTROPA MHIILAKA, B E0THILCTRAY,
vkasaHHWX B Tadn, 1.

4
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Tabnrwuwa |

H.lil-.'lil"-l-t:i::'l'lﬂl} lt-}l_‘:l] PTHOMD I;Ela.-:mult 20U u-.unr.d“?ﬂ'mi
pacThopa { | wrfcay, Tpebye- PAMIC CPABHCHAS M 1, T,
OmpeEIREMETR SNCHWEHT MDE ILTH HMTOTORAEHHA B PECUETE HE METALTHYCCEHH
A cpamienns M |, oW HHCMET
Hunkd, sEoame, KO- | S
fRUTRT, Mapraded, Meob,
HUKETR, ON0BD, cepelpo,
XpoM 0,3 F10-3
Moauiinen, cypuma | 1,0 | 1102
Aeneso, CRAHEN, UHHK | 3,0 | 3102

Pactrops npiMecell BBONSTCR MOCTENCHHAD, OCNC BRCYVIITHBAHHA MpeaLiLy -
el NopuHH. CMech BRINEPHEART MO TAMNoH, RRECYLIHBAKT Ha 3eKTROIUTHTES,
NPOKATHBANT B WMyDeasHOoH nedw npa Tesneparype S00—=350°C B vewenme
J0—40 MHH, TWATEIEHD NEPETHPAKIT B CTYNKE M3 OPTCTEKAA.

Obpazen cparseHna Mg | M a8 onpeacicHHA MEIIRAKE TOTORAT COEIViD-
LHM OOpE3oM. B KEAPIICEVED Yaky BMectHMocTsio 100 e noseugmor 11,1482 ¢
OKCHIA BHCMYTA W fobantaior 10 cx? cTanmapTHOre pacTeop: MEILAKE. CMECch
BRICYIUHREKT W MEpeTHREMT B orynke. Maccosas nond MeIDRER 8 obpasue
Me | M cocrapager 0,1 % b pacyeTe HA BHCMYT MCTALAWYECKHE,

Meronos nocneposaTensHoro paxfannernn ofipaauos cpapHeHHa MM | |
I M ¥ xxxnoro W3 MOCTenvioliMx ocHosoR B 2—3 paaa noivaainT ABe copul
pafounx odpaslos cpasHeH e C© MaccoBol Tosel npemMeced, ykazanHol B Tabn. 2,

Mecconman sons npesecel B ofipainay cpaspenns 8 %, 8
PACYETE KA HHCMYT MeTLAIHYSCKAR

Cmpeseanesitif ¥HMeHT S
Me 2 M 3w Mo 4w Mo Sm M b ow
M2M | MIM | Ne4M | MeSM 0 MNe6&M
Memuit, xanmui, kobaner, ! )

MApPraHel, Mefb, HHESIL, :

QIMOED, CEpefipo W NpoM e aet | e 5105 | 2,510
Momhnes, evphMa 10 1 A 1 O ) : 15104 | 7,510
Aemeao, ceMHeld, UHHE |- 10=? 3 103 1-10=3 - 510 | 25104
Mg F10- | L= | 30— | 15107 | 75004

KAt 13 MPHrOTOBAEHHEY 0Bpasos cpABHEHHA CMETIHBAIOT & MOPOLLIKS-
Bram rpachiros B cootHomenny 501 (no macce). XpaHAaT ofpazus cpaBHEHHA §
Brokcax HIH B GAHKAX ¢ KPENUKEMHA B TeueHBe | roga

MpunoEenne. (Hasenemna penasisia, Ha, Ne 2, 3).
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