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[MPEAHCJAOBHE

ﬂpUHEHEHHE B I'Jpl:'HhI.L[L-‘]EHHDE‘TH,I CTPOHTEARCTEE H ApY-
THX COTPACIAX HapOEHOMG ¥OIANCTEY LARCKOrD QCCOpTH:
MellTd METAJTAHYECKHX H HEMETAAIHYECEHX IIEI nepryIn
QR L, n-:l.'llila.mp[-r:h.r:-:] MATEPHANOR, 8 TARME pmltmﬁpaaue
CNocobon JAllHTL OT KODPOSHH YOAOMWHAIOT 3aNAYY MPARHb-
HOTC BuO0pA MATEpPHANOB Ann obopyviosadis, paBora-
Mero B YOIORHAX BOIACHCTRNA ATPECCHEHME CDPEl, Bra Kodl-
C.'l'.pj.’E[pﬂEallHﬂ H SHCOMYSTALEH., Bonyvek cnpagovkol mu-
TEPATYPE, B KOTOPOH NPHMBORATCE JAaHHHE O cocileTBax
MATEPHAROR B YCNOBHAX DOAMCHCTEHA HA HHX ArpeccHBHEBIY
CPefd, MOMET CYHISCTBEIHAD TOMTUL CHeNHAJHCTAM APH BH-
fope KOpPosHOHNHOCTOHHNX MATEpPHAJ0E.

OTaRuATeabHoN  OCODOHEOCTRIO nNPeRJErgaeMoro  YWTa-
TEJID COPABROYHGTO nocobAd ARIASTCH TO, HTO B HeM COHep-
MATCA CBRIEAHE O ROPposHOHHoR cTofifocTH MeTsaaHde:
CHEX H HEMETAAIHMUECKHX MATCPHANOB B HENHBEHIYAABUEX
CpeidX, [MPakTHYSCHKN BO DCEX, DCTPEHAOIIEXCHE B NHOHARM-
CTBRX HE TOMIEKO XHMHMECKOH, HO M CMOIKHHX ¢ HeH oTpac-
JAE OpOMLIOLIeRROCTH.

i

B xnire NpHBOIaTCA CREABHHE He TOABNO O KDpPPOSHOH-
HEX CHORCTBAX Haubozec YOOTPCOHTCALHLE METepHaNow,
HO H O APYIHX CBORCTREX, 4 TRKMC O HOBEIX KOHCTRYKIHOH-
HEX MATEPHANAX H JAMITHEE NOKPBITHAN; VRKASHBRLTCA
ROSMOKECCTE HX GDHMEMEHHS B DAANHUHMX VOIOBHAX.

Bropoe H3Rawhe™ cnpasoyuiore nocebHA  CYLLECTBEHHD
pepepaboTaHo N fononHeno raaso «OCHOBHEGE mo ek
pROOPA  KOPPOIHOHHOCTORHIX MATEPHAADE 1 SAIIHTHEX
nokpuTRil=. B el nanaraercs cnethdEEa KOppoomE Me-
TAMI0R H HEMETAAMUYECKHX MATENHANOR, HOBRCTIVETHANEES
OCODeRHOCTH O0OPYIOBAHERA H VCAOBHSA €r0 SKCIIYATallHH,
BIKARMIENE N3 [IDOUECCEH HODROIINH,

B srol riage [pHRONATCA NOKalareny A0 pacyerd
TEXHO-FHOHOMHYECKOR 20MporTHEHOCTH BMOpaXICro MATE-
PHAAa HAH METOLA 38IHTH OT KOPPOIMH,

ﬂa:mme,_ ODOMELLEHHEE B TabaHie Koppo3ionuHofdl croil-
KOCTH, B3HTE 113 AUTEPATYPHEX HCTOSIHKOR 11 MECTHYHO A0-
NOIHEN G ORCACPHMENTANLHEME HCCHeq0BanHREMH, l_[jillﬂl.'.“l..i[u-
MBIE 3HAYEHHH CKODOCTEA KODPO3HIl MET2AJS0E, TAKKE Kak
i OUSHEA KOPPO3HOaROE CTONKOCTH HEMETZANNHYeCKHE MaTe-
PHAJOE, ABARIOTCA peayleTatom ofobmenns no kpafned
Mepe HECEONLKNX, COBMAZaIOUIMX (0 PAZNLM ECTOYHHKANM,
NAHAEX, 05 ONeNKH KOPPO3HOHHON CTOMKOCTH MaTtepHaton
GEMIR HCTIONREORANEL COBPEMENHER OTEUSCTREHHLIE H Japy-
GeHEe COpABOYKHEN! =KOppodns ® SamNTa xHbHuYeckof
anaparyper» (8 1.), nog pea. A. M. Cyxoruua m ogp. J1.,
sRuMBA>, 1969—1972 rr. Awxyumn [T M. o Yamwes A, M.
«Ropposua ¥ coocolil 3alLHTH oSOPYOCRANHE SCCOXHME-
HECKHY NponsBOAcTEx. M., «ilechan npoMLIIIEEHHOCTL®,
1970 r,; Tydawos [, T «Kopposuonnan ciofiKooTs Hepxa-
BCEOLLHX cTaaen=. M., sMetzanyprass, 1969 r.: Dechettis—

i



Wenkstofle — Toabelle Frankfurt/M., Lief. 1--17, 1962—

1972 pr: Kunstoli-Handbuch (6 Bd), Minchen, 196G6—
1960 rr: Evans V. «Plaslics as corrosion resistant mate-
rialss, Oxford-Londan, 1966 r.; cvaTel, ouyOnERODaHHEe B
fepHOSHYECHON NEYEATH B APYTHE AHTEQETYPHLIE HCTOHRINEM,
nepeyucacunme 8 GRGAHoTpag i,

ABTop HAIBETCH, WTO HACTOMLEAR EHHTE OYEET NOAedHa
He TONLEO BKOHCTPYETOPAM W MEXEHHKaM, HO H BoeM pado-
TaIHM B 00MACTH NOCNefOBaAHHA NPCLECCOR HOPPROIHH.

ABTOP DRPAWAET HCKPEHHIOW OJ4T00apHOCTE PeUCH-
senty ToR. C. M. BaGunuofi- sa neraipHoe O0CYMAEHHE
KHHIH H PAL UEHHELX COBCTOD.
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" OCHOBHBE NPHHLLHKIIL BBIBOPA
KOPPOZHOHHOCTOMKHX MATEPHAJIOB
H SAIIMTHBIX MOKPHITHA

— e T —

Ha coRpeMEHAOM YPODH® pDASDHTHE TEXHHKH BaMHOS
afayerne HMCIoT KOHCTPVHIHOMIEE MaTepHans, nenorksye:
MEE B OPCMOILIEHHOCTH, TNPABHJABHBIA BHIGOD 3THX MAaTe-
pHan0D Ge3 3NaHHA HX KOPPOSIOHHEE CRONCTE H NOBEJCHAA
B HOHEPETHEX VOIODEREX SECONAYATAIHEH HERQIMOSEH.

OcoGendno 370 OTHOCHTCH H XUMHYECKHM NPOHIROICTDAM,
roe OfGpyROBande SHCIIYATHPYETST B MEeCTHHX YCAOBHAX
OpH QAHOSDCKCHIGH BOSACACTEHH arpeccHBHOH CPeRul, Bel-
COKOH TEMTNEPATYPH, LEBJAEHKA, 8 TAKHE-MEXAHNYECKHE HA:
FEYa0K, HCTHPAHIS, RIAOCE B 7. M. B TaKHX YCAOBHAX HOH-
CTPYVELHOHHLEE METEPHAAE NOABRLIHEEHET KOPPO3Hs o B
MEHBITER CTentHH SPO3HE, BLALBACMOR TOALKO MexapHuc-
CRHM BOIMeHCTRHMGH,

faa ppappaesicre, naxfones nenecoolpassore BLSopa
vayepHana #AH cnocofa ero JaulUTH OT KODPOSHH Heolxo-
OHMGO 31aTh OpHPOAY H CEOHCTEA MATEpHAda, XAPaETEpH-
CTHHEY ATFPECCHEHOA CPeAR, VOAOBUH BT 3KCTJYSTAMEH.

Ilpn srbope aMaTepHans cASNVeT YIHTHBATE:

| Flprpogy saTepmans (MeTasnq ™ HiH  HereTanaHue-
ckill maTepHan). '

?, XEMHYECKHI COCTAR 0 CTPOEHHE MaTepHana,

3. TepMoauEaAMHYECKHE XAPAKTEPHCTEHRH (SIEKTROLHED
NOTEAUMANIH METAMNCEH, JHEPIHA XHMHYECKHX CEA3eH B [0-
JEMEPEE B T. 1.},

3 3..!'..'..‘:'3'1 M R8s Mo SIeTIAAORE DEOPIIVASDUTCE HE TOAbLHD
YHETEI¢ METALNE, b0 H CIERAEL].

"
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4. CroficTRa MATEPHANOR: XHMINECKHE {CTOHADCTE K BOS-
pefcTEMIO 108 Hay HHOH Ipyied cpex HAiH KOUKPETHON ar-
peccHEROfl Cpelil); MeXaHHYECKNe M TEpMEUECKNS, HX Raa-
AMHOS BAEHEEe, TeXHOROTHIECKHE, CIPCICT ARG GO3IMOMH-
POCTE TRRAKTHYCCKOTC NPHMEHEHWR MavepHans, BRIOOP
cnocofia mepepdfoTKH €00 B HE3Teade HIH HCODAB3ODARHA
EJI 3ailHTH OF KOpposii. :

R DEOHDMIMCCEYI0 HeRTHEROCT: BuOpanpnore MAaTe-
pHala BAE CHOTEMEL 3AMNTH 0T KOPPOIHN,

6. Xapagrepiue ocofeRnccTH aypeccHBHEY CPel

2} (HINKO-EUMEECCKYID MpHPORY CPEOE  (SUCKTPOJHT,
HESAEKTROMHT] B Be ATPETATHOS COCTYORHEE, NPH HaldTHH
paziilix a2 KOPPOSHA He HY TPARHIE, KAk NPAaRian, TV
CHMANLHAR;

6) ceoficTea SNCKTPONNTOBR: CTENCHD THCCOUHALHE, Cno-
cOfUOCTH K THIPATALNA W LETHIPATALAR, pll cpeit; saer-
TPONPOBOAHOCTE B KOHLEHTPallHio SAERTPONATE, OKHCAN-
TentULe CRORCTDA SABKTPONHTOE H XApAKTep obpaayi-
NIHXed MPORVETOE KOPPOIHI;

B} XHMHYECKVH) TPHPOLY W YHCTOTY HesCKTPOAHTOH
(scprecTell BAM ra3ch) H BAHHHHC NpHMecel Ha BxX KCppo-
SHOHIYIO AKTHEIOCTh. '

He mepee salHo Tpn ppiope EOHCTRYHUMONHEX mMaTe-
pHANOE A0aTh CNeCo0n HITOTORACHWL W THO HOHCTPYEKIME,
a TAKME YCAOBHN WX SECMAVATAUHH:

1. OcofeHEOCTH KOHCTRYRITEE.,

9 Bur p xapartep Tepuuyeckod o0paboTHR.

3. CocTofaude MOBEPXUOCTE MaTepHads, O0YCHOBAEHR{E
puifoponr cnocofa OOANDTORRN H CTeneH:K) €2 THCTOTH.

4. TemnepaTypy, HABAENHE ¥ COCTOMNEE (MOKDR HAH
TRAMCHNR ] OEpYIainell KoppossRoHHOR CPeL,

B, Bospegorpie  MEXAHMUCCKHEX [OATPYIOH: DACTANISHHA,
CHCATHR, IHAKONEPEMEHHEE, THIPSANHANHMCCKHEX, Hanpame-
HHI MpH TpeHHH.

6. KosTakTH pajnopo/HEE MaTepiandn.

7. BozyoiEooTs BOSHHEDOBEEHE W MCHECTDHA NOCTORH-
HOrO SMERTPHYECKor: ToKa (Gaymiaioline TORH).

'8, MHRpoGHOSOTHYECKAH akTap. -

9. BoanencTrAe pagiHaLiHE,

Hree Godict poaipofHo pacCMATPHBASTCR BARAHNE nepe-
qHCAERHEE (PAKTOPOE HA KOPPOSHOHHYID CIOHEOCTL MaTe-

b PR b

METANIE

Koppoaka HMEeTaLICR — PAspylleHie METAAN0E noj Bo3-
geficTBHEs CPEfbl, BOSNURE0WCE TPH KCHTAKTE METANAS
¢ GEpyIRAcUied CPENoE B pesyInTATE XNMHUCCKEX BAH

WAGCEU D LA TR
- MODPOFUE Merr e

- .-.m.'l_ .'I:Irl:;lml'..l"
VL HEOEEM

Pigc, LI Kmaccohueninn npoieceos XOpposuH MOTARAOR.

DACETPO-XMMHUECKHEK PEEKIINA  MeRIY HAMH, [POTCILATD-
IIHY HA TOBRCPXHOCTH METAMAA N BRABBAOITHY €00 HEME-
HEHHH.

OcHonNBe TPHYHER KOPPOSHH METANA0E JaN0MEHE H HX
cROACTOAY, TEPMOSHHAMIHCCKON HOYCTOHYNILOCTH, B CTpEM-
JEHEH METandd mepeiith B SHEPreTHYecKH Oodues YeTORYH-
BOE OEECHOE NN ROHHOC cocTosuHe. TIponecc KoppoanH Me-
TRLACE [ORYXCTOPOHEHE, B KOTODUM B PasBON CTeneHH



YHACTEYIOT METANA H KOPpPOAHOHHAR Cpega. [MosroMy xa-
PRETEQPHCTIIRE CPEIAE H YCAGHITT RCTIAYATAalHH MCTANJIHES-
CHEX KOUCTPYEUHA, KAPALY O CROACTEAME METANIA, BIKAHGT
Ha HHTEHCHRHOOThH KOPPOSHHE M Xapakvep PaspyIIEHHA Me
vanana, Oreopa B Miroroctpasie CYLWecTOVIOIKY BHADR HOp-
posun. Ha pec. 1.1 npeficrabaena RIACCHQHKANRE nponec-
COB KOpPOIER NO-BHAY PRIPYVIIEHHH, TPAPOLE KOPROAHOHHEOH
CRedsl H cnelRPEHecKHM VCIOBHAMR, BOJHHEZOOIHM MPH-3K-
CONYATENHEN OO0pYIOBAHTS,

XAPAKTEPHCTHRH METANAOR, ONPeilesiolLie
HX HOPPO3HHHYM CTOHKOCTS

Kpscrananyeckoe cipoerne. JL1R Hanbojiee pacmpocTpa-
HEHHEX & TEXHHKE METAJNAOR HAReCTHH TPH THNE KPHCTAMIH-
YECHHY DEWETOX C CODTEETCTRYHMLUMH TapaMeTpaMa:, Q-
emHOUCHTpHpoBaHHEA wyD (ULEK) xapakTeper QAR g-HiR-
neaa (Fey). 2ra pomeTia XaparKTepHIVETCH Manol KoM-
NAKTHOCTERY [OTHOMERES CYHME 00BEMOR ATOMOR K 0DIIeMy
ofremy poiteren &= 068% ). DBoage KOMOERTIHMHE HpH-
cTAnARMecKMME pemernadu (=2 0,74%) AnngwTcA rpaHe-
uerprpepaueuf kyd (LK), xaparrepinil ons y-senac2a
(Fe,), HEESS, Meny # np., A TCRCACOHANBHAA peHleTHa, Xa-
pAKTEPHAR NS THUHHA, UHPKOUHS W HEKOTOPWE JPYTHX
METRILIOE.

OnuoponaocTe cTPYETYpe. BonbimicToo TEXHHUECHHX
METENADE, B OCOOBHHOCTH CAMAB0R, HEOMACPOIHE IO CTPYR-
Type. 2o oBVCAOBACHD HARHYHEM METALTHYTBCKHN HIH He-
KOTOPLIX HEMETARAMMECHHX MHEERO- H MarpORKIIOMENHH,
DEPAEHOMEPHOCTEIO  KOIIENTpanHl TsepliX PacTBODOE
{FHEBAIHA), Ha AHUHEM pA3HOPOIHHR ATCMOD B TEEPRILOM
pPacTROpE cpaana.

HeoR HODOOHOCTH CTPYRTYPH METANNA B ONUPEeAcHHEE
YCNODHAR ABAFGTCH NPHYMHAOR ero wmopposnd. Tew, Hanp-
Me[, HaTHYHE HEMETAAINYECKHX BEJIOUENHH TpafuTa B Ce-
DHIX WYTVHAX BLISLDAST CTPYRTYpHo-N20HPATCABIYIO KOppa-
SHID MOCACREHEX 0 RHCARX saekTpoanTax. llpe stom pas-
DYIIACTCH  METANNGUECKAR OCHDBA HYCYHE — QeppHT —H
COXNpAHHETCR yraeponrui cxeneT. HepasromepHocTh KO-
peliTpannfl TEEpROTO PACTROPZ B AMIOMONHHKODOM CRAaDe
YVCHAUBEET €ro KOPPOo3HWS N0 CPaBHeHHI) ¢ APYTHME aTi-
MUHHEeBRHME cilapami.  Hagmine peafopoilLX ATOMOA
(£Zn 0 Lu) B TOEPICOM PACTEODPE, BHILIBAET KOMIOHCHTHO-

L ST R L

paORpATEILIYID KOPPROSHIO JaTyiE, DpHIeM LUHAK, KaK xe-
Hee OAATOPOAHHA METANA, ROPPOUNDYET B MEpBYID CUepelb
i ORICTPEE, YEM MEIb.

MeTaAdnieckian CBA3h, XAPAKTePHAH ANH METLIN0E, OCY-
MECTBARETEH RANBHTHHMH SACKTPOHAMH, ARHMYIIHMWACT
HUVTPH KPHCTRARHTCCKOR pemerkH. ONH SpImoTed ofiHmH
ORf BCCTO KPHCTANNE METZANA H CBAILIDANT ero ATOML
wemuy cobo. - - .

[logRm#NHoCTE SMEKTPOHOE BAYTPH KPHCTANANYCCHDR pe-

IeTEd METa[nd L"ﬁ]?EJIl:IErJ'iHE-EE'L' el 3eKTPOTPOEOMEACCTE,
TEADEPOBOAROCTE, 4 TAKME BOIMOBHOLTL MHPPEIHH ZTEK-

TPOMOE B (POLLCEE KOPPOIHE,

MeTaanHaecKan CHRAaL a8 EARDOTO MOTAMNE MOMeT
OLITE CXAPEETEPHIORAHA 3Heprped, neobxomwmofl nau eo
pazpeba. Hue NpHBOAATCT SHAYSHHA SHEPrHH paspuBa
cBAsEH (TenaoT cyOAIHMALNA) N8 HeKUTODHY MEeTaaron:

. _ Tavan
: Ho F Ma-
MeTsiin maap  ApoM oo LlEHE ﬂ{;tjl:_ﬂl;uﬁ:l aulgel
SHEprHA pax %40 BRO BRO0 B2T4 1000 1600
pEBA CRAEZE, -
KHET M OTh

PAAORO-CTPYKTYDPHEE NPERPALIEHIA B NPOUECCE TEPMHYE-
ckoHd oGpaforen. CTanu, HAXOUMIUHECH B PABHODECHOM
OTOHIREHRHOM COCTORHHE, Oanbodes woppodHoHHCCTOMEHE.
Hanetefiiien TepwmoofpaboTra — 3aKaika o OTOYCK (A0H
CHETHR BEYTDEHHNE Hanpamensii) — sanpzaer Gaszoso-
CTPYKTYDHEIE HIMOHCHYR, BANAIONHE HA  KOPPOSHOHHYD
CTCHROCTE CTATE

THNHYAEN OPEMCPOM MOKET CAYHHTE HIMCECHHC KO-
POIHOGHHOH CTONKOCTH VOMEPORHCTOR CTand B pazfangcHHON
cepHOf ERCOTe. TTocHe saaaky CTEIB MMEET MapTeHCHT-
HYID CTPYETYPY — TBEPAHH OIHOGasnelil pacTEOp, CRCpPOCTL
KOppecsEd KoTopore B 10 -molt cepuol Kxcaore neanays-
resieia. Pemranimee sHaUenHE IPH 2TOM HMEET TEMIEDATYDS
CTAHra HIA oTnycka. Kak eugno ®2 puc. L2, Aanbonee
CHACHA TpecTATHaS ofnactes Temnepatyp (400—450°C),

Hpyram npuMepoM ARASCTCH BANRHHE HAIPesasnd ae-
TEDOBANHHY HERABRIDIIEY CTakelk Ao Temneparyp G00—
630" C B MORAEHHODD BEX ORIAHJICHKS HA DOSEYXE (BHCOKHH
OTHYCK), NPAXTHYRCKI OCYIIBCTERACMBE NPE CHEPEE STHX
craned, [lpH Tamom pempme TepMoofipaboTE DOARREDWT
PAZOBO-CTPYETYPHEG HIMCHEHHA, XaparTepHavIOmEecs Teu,



470 [0 FOEHMIEN 3BPEN BHNALEIT 00DAIYIGIIHECH waplnze
KO AL B pe3yALTATE 3TOrD acrafanercHd cufas MEMLY 3J8p-
WaMH, VMEHLIASTCH COACPIKAHHE B CTAMH KOPPO3IHOHNC-
CTORKODG JerdpyIILero STeMEeHTS — XpOMa H BUllHRAET
MERKPECTAAMATHAN KOPPOIHS CTAAN, NPOTEKAIOMAR NO Ipa-
npman seped. Poc, 1.3 xapawrtepnayeT MHTEHCHBHOCTE MEK-
EPHCTAANHTHES PaspyLIeHHT aycrenutiofl etany THna 158
E SABHCHMOCTH OT VCIOBRH OTOVCKA H COAepRanHs yraeposa,

Pue, 1.2 Barusxwe tepurte-  Pre, LA QO;agrd  qeEERECTALIAT
cHofll ofpafoTHsl CTAXH EX EOro PASPYMIEHNS OYCTUHOTHOH CTISH
CHOPGCTL NGPOOAHT B cpexzax:  (Tam IH-3] B aadnchaacTa OT TeMme-
f—0,5 = paerpop WAl f=enuk  PRETYRH, AROAGTSETLAEHOCTH OTHYCKA
pacTuof Hey 1, o 63, H COXepHaH:dg yricpoda.

aﬂtl'["l'llﬂ'ﬂ.l-luﬂ NOTEHIHANM METAAAOR ~— BaXHAR TEpMO-
AHHAMESNCCKAR XAPAEKTCPHCTHEA, ONpeleINFIAR HY TORLOE-
HHEe B SJieKTPOJAHTIN. B cucteMe METa&AA — INeKTROIHT
CYIOeCTEYVET Pa3lOlTE JIDTEHEHSAUR I:-HI.]T'EHHHEJ'E]' BICHAY
METARIOM H DPHSIEKTPOMHEM cioeM spckTponxra, ITpw
VCTAROGNPIIEeXMCE PazHQROCHH MeXkdy METLANOM K DaCTBY-
poM ero CONH OTCHIHAT ALMRSTCH PABHOBECHBIA SACTKTRONR-
HEM DOTEHIHAJOM SaHHaMO MEeTd4Ad4E. 3a !']?JTEHU'R LRI
q'pﬂﬂ'[{h'[ﬂ MOTEHOHAL YOMOBHO TIDHRRT 'ETﬂHIl.HF'IHHj'i RaAL-
PORHET SAEKTPOL, N0 OTHOLIGHHIO ¥ KOTOPOMY HAMEPHKITOA
CTAHAAPTHRIE SAERTPOOHEE ITFTEHLIHA AR METEIA0R i[l'[I_'.Il-I' o B
THEHOCTH HOHOB METANAZ B 2ACKTROIMHTE, PHHH-I:!ﬁ CAHKALE,
H NPH NOCTORHHOR Temnepatype, paspoi 25°C). 3nadennn
HE]M.EPTH'I-J]_E SJAEKTROAHELX TIOTEHIHANOE METaJI00 HaMe-
HEIOTCH OT OTPpHUATCILHER L0 UWNIOGEHTEIBRIEX H COOTREET-
CTEEHRC PECNCAATAKTOR B PRI TI0 OTECINEHEHID K CTAHOADT-
HOMY UVASROMY DONOPCAHOMY SIEKTPOMLY.

_':JE'_ Bl L

¥ I'I.I-'-'I—:.Flg-'l' =

e OPHEQEATCH CcTABAADTHLIC SJACETPCAHBEG [OTCH-

iiHaAE HERUTIREIX METAANO0E B BOIHLIX EI-?:ET.‘EI’_'IPEI.!';. E'&]IIH
85 °C:

Eleradalmonz [Neren- MeToaa uoes MaTels
WMETALLR I.I;Irﬂh.l!. HATAANA ||_r|:Fn‘:r.
MgiMgt . ., —2a7 PhiPb* —10,125
AAPS . |, ., =065 Hy2H* , . .. 0000
Y o w o« =R snfon*t + 0007
gofZr® L. .« —I.b3 CafCu=t of=d, 34
T . —1:21 PP .. ... 078
ZnfZn®™ ., . —0.76 Ag/Apt . . . . 0790
CrfCe®+ . , . . —074 PdjPd® , . . 0057
Fef/Fe®+ | . | =044 PP | L o 41 1EB
M, o . . =026 AnfAn*, . . . 108
BofSot —0.1396

[To aHaveHEAM DOTCHIEATOR METAMIOR MOMHO (8 nepraM
DpnlINEeHHA) OpeicKasaTh WX KOpROSHOEHYH CTOAKOCTE
A 3EBACHMOCTH 0T XapaKTeps INENTPOIHTA: 4@M OTpHILE-
TEALHES MOTEHLHED METANAS, TEM (0akLIe OH paspyIODaeTCH
B SABKTPOVIHTARX, OKHCHASIOMHEY MET4ARd HOOOM BOIOHINE,
Boe mouoMHETEILHEE MEeTSANE B TAKHEX CPERAX JOAHHL
OuTh KOPpPOSoHACCTORKHMHE. Morann, nueeil Gones 07-
OHUATENLHHEA DOTEHLHAL, YeM DOreHIIHAN MeTaJ5a COaH 6
PECTBOpPE (KATHOH 3AeKTpOnETA), OVIET D TaKos SIEKTPG-
JHTE KOpPOARpoBaTL. CABRVET, DIHAKO, HMeTH BEWAY, 4TO
EOPPOSHORHEA CTONKOCTL METANTAOR S2BHACHT TEEME H OT
APVIHE (PRKTOROR.

CocTpaume NOBEPXHOCTE METAANE RO MHOTOM OUPEACAS-
€T E2r0 KOPPOIHOHHYID CTOHKOCTR: HeQIHODOAHOCTE OOREDX-
NOCTH ABARETCH OHON H3 OPHYHNE MECTHOH EOPpPOIHY; Iaz-
AR NCGMHPOBaAHHAH nopepxuocts Oogee CcTOfKE B KOpnO3nm,
neM rpyOoodpaboradaan, WAMpOBARHAR NOESPXHOCTL; Pa-
ARYHE OKHCHOR NJAENKA HA DOBCPEROCTH METANAH, IPH Woao-
ENIE BE CIAQLINOCTH, NPSLITCTEYCT PASENTHIG OpoLescos
KOPPOIHH.

[TorepxHOCTE KMETATAD DOKPEITA AHDO GEHCACHERMH Ya-
CTHUAME MeTaana, Janbo choeM afcopOHpoORARNCrD HIH
XeMOCOPOHPORAHKRGTD KHCADPOLA.

Oxuconll HAH afjcopfuposasniill caofl moekeT OHITH
CONOMIHEM H HECTUIOWIHEIMG OM0HE TOHKHEM, HEBHANMBI

(HeCHOABKC ZNTCTReM), HAH ToACYHM (or 40 A o 5000 A



B Gosee), T4, HANPHMED, T DESYARTATE CAMONPORIBCABHOTD

DEHCACHHE METaANd Ha BOIAYXE HA NOBEDEOOCTH UHEEA

ofipasyercs OKHCH&R NJEHEA TORMHAON 5—6 A, na MegH—
10 A, wa mwenese— 16—25 A, ma asromuany — 100—150 A,

B sapHCHMOCTH OT XHMHYECKODO COCTARA, KIHCTaJIIHYEe-
CEOTO CTPOSHAA, TONIIHHE OEMCHOR DOCHKA 8 T. ML MeTand
NAXGANTCA B AKTHBHOM HIH B NACCHBHOM COCTODRHHH. Tep-
MOEHHAMHYECKHE CEBOACTBE AKTHBEHOTO METENMA XAPaKTCpH-
SVIOTCN CTAHMAPTHLEM SMEKTPONHMM MOTEHHHAROM. MeTann
% MACCHBHOM COCTOAHHH XAPARTEPHIYETCH HAaJAWYHEeM MAEH-
KH, MIOMUPYICILEH €rs OT BO3JElCTEHA CLEein; TOTEHLHAT
METEANE B 5TOM cayvae obaaropakEnaercs, COBATAETCH
B CTOROHY DOAOMETELHEK 3HAYEHHH; KOPPOSHOHHER CTOI-
KOCTH MOBMmIseTed, HHuMe CPapnHBAIOTCA SHEUEHHA DOTEH-
IHAROE HEROTOPWE MeTanfion B pasbasaeddcm (00 H)
pacTEope xiopuae matpus [2, ¢ 181] co CradlapTHLIME
JAEETPOAHEMHY DOTEHIHEIAME STHX METHANOR B ZKTHEROM
COCTOHHIEH:

CranztapTaul TlhoTemuHas o -

Merasia ||I!ITI!I%|.H1—1. ] ::.E!'-In{:l
Marsull o & « a4 5. % & _Elal?I ] 40}]
Amovenil . « + » 00 =« «  —18G —.571
TuTag (Ti*™} e « & » & « — .21 =} A1)
Xpon ( o BT L —{),74 —{, 108
Heomeso (Fer?), o o« o =044 =i} B0
Hogelb s + & & & 5 & @ .55 — 0057
MMI'E‘.IEEI O O T —ﬂ,ﬂ-ﬂ 'I'ﬂ.l':l-.l.!l

[Taccushoe COCTOAHEE METalna ONpERendeTCA AE TOABKO
CTOCOGHOCTEID CAMOrD METALAS K maccHRAUUM, HO H Xapak-
crepom cpent. Oonn (ORECANTENEHHE) CPEAE CIOCOSCTHY KT

OOpa30BAKAID’ RAH COXPAHEHHEY Ha NOREPXHOCTH METALIa

NHUCHOH MACCHBHON Na¢HEH, ApYrHe, naobopot, paapyrlanT
¢e, PH STOM MOCT2A0 NCTACCHUEDYeTCd, 9T0 COOTBeTCTECHHD
CEA3LBARTEH K HA €MD MOTEHUHARE, :

[Mpolecc CcecHgHpoBaues Metansce (obpabovea pac-
TROPAMH nmcm_{mneﬁg OAAH NOBHIUENHA KX EOPPOSHOEHON
cTOHKOCTH OCHORSHE HE ABJICHHH DacCHEAIHH,

Hume nppueepgeds SHAYEHAR OOTEHUHAAOH METE3n B
pacTEOpAX HeRoTOpHY azexTposntos [1, o B5] [erp. 17

Cocroannie NOREpXHOCTH MeT&ana OlpeOenseTCH Tamme
XapaiTepel ero Mexarrueckoll ofpaloTkd, Hewm Goule cre-
[eHb HECTOTH MOBEPXHOLTH METAANE, TEM MEHBIUE UCTALILHE

Ln S ot o et T L

i T ot g gl il i

B R e T N i

4 8ro NOREpXROCTY HepopHOCTeH, Je@exTon, 3a830p0R H
T. M HEQABOPONHOCTER 1 TeM MeHblle, CIe0DaTeNbio, Bog-
MOMHERX O4ATOR ANA BOSHHKHOBEHHE HKoppoand. llostomy
FIAAKAST OOBEPENOCTL MOTAEJME, KaH YHESKEAIOCE BEILE,

geeraa cbnanser Doaee sHicoKall KOppoaBoHHOE CcTallKOCTRED,
ek IWEpOXOBATAR.

XS NTEOANT Itaraniman * @, B
':.k.]. M. I'I:E'Eh ------- —I'.I.fi.'i-
Gl ECl o o o2 0. . O —034 20 —0,42
1 1 - N Or 024 ao —40.3F
0.1 s KNG ., . o . .« Or —0,15 mo =027
Lo MapOy & o 0 o 2 0. -+ =
1 oo BCN e LT PR -=0.42
i Bl =iars svica 40 55
A% NaOH, . . . .. .. 0Oy 4043 a0 =086
1 x KMoD, .. .. .. 40,62

* CromaepTEmit mOTCRIIHEE Ppe—044 H.

Huxe npueopnTen sawanee ofpadoTin noBepriiocTs \a
KOPPOIHEr  YrACPOJHCTON CTANH BO  DAANHOM  BOANYXO

[3, o 84]:

Bpean, uepe# moTopoa
XapawTop afpatomin nose) e !

COARIFIDTCE CPEIHORN

ROQIEa A, CYTHE

[TompoBREAC BR CYRER . . o 4 - B
INoxupopadke nem 2ol Gyyaroh

L e e ; &)

F T D e e 12

he o Ml ... ., P 1
ChipnfioTes HaorMeEa®oM {EnH n6

TORAPHOM CTARER] « & o« o o o & [k

KopposnoRHAS aKTHEHOCTE CPel H BAHAHHE CB
HH EOPPOIHD METAJNA0D

INo opepoge @ xapaKTepy BOSLCACTBHA Ha METALNL Che-
OH MOTYT CHITE DOAPa3NENeHHW HA FRe FPYOOE: SASKTPO-
JHTE], BEISHIRAICIINE NMPE KOHTAKTC ¢ METRINOM STeKTPOXH-
MAMECKHE NPOUECCH, H HEMEKTPOAMTE, ¥HMHUECKE BISHMO-
.E[Eﬂil'l']-'l}'iﬂltlﬁﬁ C METANAOM.

NapaKTepuericl 3ACKTPOAUTOS

Huge paceMaTpHRAKTCE XAapEKTEPHCTHEH SA0KTOSIL-
TOB, BAHRIDWIAC HA KOPPOIHOHHYI0 SKTHEHOCTL cpog,

CreneHn gncconmaunn, Onuoll u2 RamMHHY XapaNTopH-
CTHK. BSICKTPOAHTOE RBAAETCH  CTelleHbs JAMCCOUHALHE,



CEIZAHHARN ¢ KOHUSETPALLFEN PACTRORH: HPH eFo pﬂaﬁ dBJIEHHH
craneHk THCCOUHAHNAH YREMHUHBABTCS. E':ihp-_flﬁEIEEH MEeTAJLIOR

U KODLENTPHPOBAHHEIX H UACHILCHHHE PACTROpAX, Kak pa-
BHIC, MERRIIE uel 3 pastasnentmy, [To CTENCHH EHCOCOLHA-
LK PEAAHIANT SMEKTRPOARTL CRALNKE, ARCCOUNRRPOBAHIHIE
Gogee wex Aa 0% (o> 03), cpeaane ¢o cTeneHbLI: AHC
coupangy ot 40 xo 3% (o= 0,3—0,03) # cnabue smek-
TPOJITE, AHCCOURNPORAHHRE peHee den Ha 3% (o < 0,03).

Pogparausn noros. Ha KHRETHEY NPOUECCOE SREKT[IO-
EHEMHYECKDR KOPDOAHE OXS3KHAET BAHSHHE THOPATELHSA —
MPHCORAHNCHHE MOABKYD BOOM K MOMERYASM HAH MOMaM
PRcTEOPEHHOrD  BROLCTAR, L HIPATAUMA  obyCACBIHEAET
NoIRHAKHOCTL HOMOE B PACTBOPE SMEKTPOMHTA: HeM OHa
Goabiie, T. € Hex O0OBIIe 9HCHC MOABKYA BOMN NPACORH-
HERO K ACHY, TEM 0Ol JMEHCC MOOBWHEEN, MENeg aKTHeCH ¥
TEM, CASNOBATENLEE, IATPYAHMTEIRHER VYACTHE HOHOE B 1IDO-
Heeee KOPDOInNH, ANS GOIUCHCTEHR HA METAIT HOUH SIEeK-
TPOATTE MOMMER BXTh JerHIpaTHpORAHE.

Bonopoasi nokaiarcas cpean {pH) =xapauteprayer

KONUERTRALUHID HOHOE BONGPRME B BOEHOM pacteope; Bl

BOZMENY PACTSOPO3 MOMEeY HamcHRThRCH oT 0 mo 14 B wel-
TRpEALHEX pacTeopax pH =7, s wueanx —pH < 7, B e
aomHex — pll = 7. :

CXOpOcTh KOPPOsHH METANI0D B BOSHEE DacTBOPAX NEO-
TCH2CT NO-PAzZHOMY B WHCAWX, ILENOYHEE M HeRTPANKHBX
cperax. Mo Padliby MOCTRANOE 33EACHMOCTE CHOPOCTH KO-
posun or pH pactoopa pasanyna.

ITa pue. L4 TpenacTanmedst KpHGRE, XaDakTepHsYICLiHe
CTOAROCTh METRANOS BPH pasasdulx pH. B sapucryocTH oT
pH pactoopa (B KMCALIX, LIETUOHBIY KA HERTPEAILHRE PACT-
BOPEX) HAMEHHA NOTERIHAIOE OAHHX H TEX JHe METANLAOR
MOTYT ORTE [FEITHYHLL

SNeKTPONPORIAHOCTE PACTROPOE. JTa XapaKTepHCTHEA
FNEETPOMHTE ARMRETCH (PYAKIHE! KOHNCHTPALHA KOHOE, Y&
GoAhlle KOBNEHTPANHA HOWOB, TEX DLILIE RJSKTRONpOS0L-
HOEThH pacteops. OB coow ouepeip, ROHUEHTPATIHA HOHOR 3a-
ARECHT OF CTENEEN ARCCOUNANNE SIeKTPOJNTA H KOENEHTPA-

NHH pacTBopeHBoro pemecrea, ITostomy npamofi oanHck-
MOLTH RERTRPONROROAHOCTH OF HKOEUEHRTDAHH PACTDOPRE H

HalMILAETCH; KPABAA NPOXDANT YePea alawcin v,
CAenoRatelbHe, BAMAHEE AIEKTRONPOBOIHOCTY] [ACTDO-

POR HE KPOHLCCH KOPPOIHH METARIA0R I Nix HeOIHOIHAYED,

B OCRASANG ¢ KOWNEETPAOMed ¥ CTEMEHBID EHCCOLMATIHE, 70

=

B CBOI0 CHEPSEL OOYCAOBISHO NPHPGIOR 3nekTponiits. Cheo-
ﬁE_]]H'lj B HA .'-LWE:H'!"J'II_'!I[[’-__H'I-H{IILH_IZ_'II:'I'H |'_|]'_I|.I ]_[-I_!-'-IIEI-EE!H!'I-ITI IIIHll-'a'.III:I-
3[-5]-]1 1. £ BIE-F-F-F_I.EI-F{!'I MeTagaHIeCERY 'I"I.-I:i'l-l.lf_!'l"|:'.I'_'|-':FIII.I;]-1I.-.|.:l ]:'IH.'.'_'.HI:UT.E-'
FOHHBIY B SEMIE. STH NPONSCoH AMeHT SeKenox HMIecKT
xapakTep, HOCKOABKY O0yChOBACHI uasuyuex baark. Bog-
HBE BHTAHKY OO0 B 8ARHCHMOCTH OT MHAHEpAJGTHHMECKOro

COCTARA XAPAKTERHSYKITCH pasnuunmm pH, aame peero o#Hn
MAeeiT HENTRANEHYR Deakipm (prl §6—7.5), Ho Fexoroplae
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Prc. Lok Banngse pH 280K TPoSHTA Ka BOPIOSIG MeTsnamm

d—maeTaagu {An, Ag. FH) eTolikse ppn podRE zrauemiax  pH:
Dde=ataaals (NI, ), croflean & ppamoujipy B HERTpoLasdingx 11 Hes
CcTOR¥EG B HHUAMA padTdupax: s—Mureags (T3, Mo, ‘W) cTofkse
M EECibE n el TROALHHEE pICTHPDIE I MAJDCTCRRNG HEN EECTON
HHe H Is300k. DACTHORAX] &—METINAL {Fe, Mirl, EodTaRu
hEECEMY, MIOGcTOAXR: 0 NeATRASLELE n CYMIELG B Aot
PACTOORAN] f—meTanaer &1L T, Pi Skl ciafiEnpn B ne ATPATLIUE
I NeEcTalEne | ERCEWY I mdaJErEe T PACTEOpAL.

3 HHX — KACAYTO dneanurrm (pH 3—6), a apyrue — menoy-
nyr {pH = 7.5-485). ¥alaMuesnooTe TIOUBL XA paxrepy-
AYCTCH CC MEKTPOMPOBCAHNCTELD, 10 KOTOPON MOMHD CYLET
H O CTEMNEHN C¢ KGPROIHWOHTCH arpeccHBEHOCTH.

Huome npuBoNHCA NPesnonEraes 20 CRIL MEN Y VAL
HEIM IEHTPHYCCKHM conpoTHaRsenies nounu, pll sogncd
BHTHMEH H ETPLCCHBHOCTLEY NOYERD

HOEOLE0E RASKTESGCEO

QuzIEa
CONPOTERAGITHE gonkl, Oareou pF ;i

AfFeECiinmOC T MOMEE

| 4.0 {IcoGo pECURIR
T a's 2 v ee & 6.4 Berooxax
1DDO—-=24000 . . . -, . . B0D—05 | lapsineasan
200O—ioopy . .. . . . . BR—TH Cpe s
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OEHCAHTENBRAR C¢nocoBHOCTE CPefn. JTOT NOKAIATEAL
CPCAS MOMET OCNa0AATh HAH YCEARBATL UPOUECSH KODPO-
aH MeTaanoe. Ecnp B pe3vILTATE BOSEERCTBEA Cpelll HA
MeTamae o0paayIoTeA OKHCHRE NASHKH IAH OTIOMKEHNH HO-
PACTEOPHMEN MPOIYETOD KOPROSHH, npon@cc KOppo3¥A aa-
MeRRETCH, BCAH JHE NPOIYRTE! KODPOIHH DACTROPHEMLI HILH
HOEH SAEKTPOJNTE CHOCOGHE DRIPYIIATH OKHCHYH: MaCCHE-
HYIK) [ACHKY HA MOBEPXHOCTH METALAS (POCCTAHOEBNTEILHBIE
CPeOH) TMpouece KOpPOAHH YCHAABARTCH. THNHYHLIME Tpe-
CTABHTEMAMA Cpef, oLNagalniiny ONHCARTENRHON coocobEo-
CTBRID  {VOHOBHEG, TER Kak J0dol npolece KOPPOIHY ECTh
NpOIeCe ORHCACHNE MeTaana), SEIfTcd pACTRODH 830T-
HOH H 330THCTOR KWCAOT B HX COMel, COMevAHMEe HX ¢ pac-
TBOPAMH MISMOUES, CONIH XPOMOBOH KHCAOTH, ICPMAHTAHATLI,
NEPERHCH H T. 0. CoeNHHeHHR. YHacro npuOeramT K HCEVE-
CTReHHON oOpaloThe MOTAINOE TAKHMH CPEAAME — ORCHIH-
poBanne. B pesyabTaTe XHMHYECKOTO KAH SAEKTPOXHMHYE-
CHOMD OHCEANRDBABENA A NODSPXHOCTH MeTanna oOpasyercH
ORCHANAA NJCHES, NOBRINAKMILEA €ro KOpposHOHEYE CoTof-
KOCTH, O TOABKD B Cnaf0arpeccEBHEE CPejax (BOajIv,
HCHTPEAEHBIE PACTBOPE], Paannunwe Meranin obpadaTa-
BAIGT PASHEMH ORHCAHTeAAwH. Hauvponsep, cTanH OKCHIH-

0T MCAOMHLIMHE - DACTBOpaMY, colepmsapmmmu NaOF,

a0y 1 NaMNOyg. JIng anmisns DPEMEHRIOT caaGowie -
Hile PACTEODH IPCHATOR, MHONLA ¢ Rodanrende™ ocpoproi
KHCAOTH. MEeib OHCHIHPYENT R [epeyviabgaTio-leiovioM
(KaSp0y o NaOIT) nap MeanoaMMHaEHOM PACTEOPAX.

THRHUMMMY NpEVepaME Cpel, AenaceHBYPVIONIHE MeTa-
JIH, ABAANTCH HOHBl Fanorenos: xnopa, Opamag, $ropa, a
TAKME HOHH BOLOPOAA conpsol, pailapacuHuch ceproll
apyrax wHcaor, Ocofenno xapakTepHo gZeficTENe cepHod

KHCAOTH Ha HeAerHpoBANHHE crand  [mereso), Tay Kag.

HOCCTAHOBHTEALHO-ONACIHTEIBHLIE XAPAKTED €8 MENACTCR
¢ VBOMHYeHEeM KOHUSHTPAUHM; OPH STOM COOTBETCTODCHEQ
HEMEHAETCH CROpOCThH KOPPOSHH cTaln & Helt (pue. 1.5).
Faa0sBaesHEe pacTROpH CEpHON KHCGIOTH nefoTsyinT
Hal HCOKHCORTENbEAA CPERA, BHILRAA WHTEHCEDHYID KOp-
POIHE} CTAMH, JTOCTHTAIOULYE) MAKCHMYMEa b Hdn%-nﬂﬁ
wHenoTe. [lo Mepe YEENHYCHH:) KOHUCHTPALHE KHCIOTA JPH-
OOpeTEET. ORACTHTRNBHEN XAPAKTED, Ha HOREDEHOCTH CTAJE
HAYBITAETCR OTHIKEHHE HEPACTDOPWMHE B KHAJIOTE TPOIVE-
TUE KOpPpoaud—cyasihara meaesa. llpw sowuedTpasus
Boures % oHE obpazvior

RCCTATOYIO  XOPOOIyIe 3&-
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MEHTHYE MASHEY, B CHOPOCTE KOPDO3HH cHIDKAETCR HO MH-

3% i

&%E.‘IH‘[I‘IE B ACETROANTE HOHOH }:.l'[lf']i:IEI [E'F:I'.]I.:Iz-.I-EEIJ.H Acnac-
-::l{H-EI.‘I‘IEljJDFI} QUSHD OODaCHD A0 METAI0E, KEOppO3dHOHNAN
CTOHKOCTE KOTODR K Elﬁj.’{'J'.'EIIEiE]EHE IMECCHBHEM COCTORHESM
HX HE:'HEJJHHI:JE!'I'H,' I".'EIITi'.I|'|I'h'.E]II. JHE HEeEPRAHABERFIIHX ETEJ?EIE'.
HoHp xM0pa BHAMBAGDT JOKAABHEE, MECTHHE HADYUIERHA
oaACCHEHOH eI, 4T NPHBOAHT K QUCHE (MIACHOMY BHI

KOPPOSHOHENX  PA3SpPYIIERHE — Toqeunofl . (MHTTHHroDOR
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SABHCHMCLTh
CEOPOCTH  EODPPOSHN  Xe-
RO EASHTRELL A
PECTOCPCHHOTS B BOZe
kEcnopona [3, e I3

Pre. L3, Cropactl xopposex yraepe-  Ppoe 16
ARCTOf cTaaM, comepaainedi o 0.6%
segH, B ceprolt ENCACTE A OJEYMe  Xesa o

mhr N]*CL

poppoady, HATeRCHEHO pasBHBANCH, NHTTHUP JCCTHCACT S4-
ROTHCN rayiunEd B HePCIKD DEPEXOAHT B CKBOIHOE PASDY-
MeHEE, 370 HCoGNOARMO YIHTHRATE TpE BHOODE H OpHME-
HCHHE METAJAJ0B B CPELAX, CONCPRALINX HOHE E'LI']'III'P-EL HIN
OpYTHE NenaccHeaTop

E'H HCliH TN EHEE CBUHCTAA .':L’[EI-:"I.'!:ICIE'I HTOB VEHAHBSWOTCH 1pH
HAJHYHKE E HHAX DPERCTRODEHHOITG Hi[E-JII]pI'_'ID_.‘:'I- DJIEI—]E[HI:I He& O
HMETE B BRIY, Y70 BIHAENE Ero #2a B:'I]-P]IIEIHHDH]!F[{I- E'Pﬂfifﬂﬂi‘,‘."ﬁ;
MOCTAJITOR BICHRT ﬁI:!ITh BAK TIOJIOHHTSJEIILIA, TAK H ﬂTFi'I-I:iJ,EI-
TCALHEM. STO SaBHCHT OT KOHUEHTPEUMN EMCIOpOga B
PACTEOPE H, CABHOBATEALHD, OT PACTEROPHMOCTH €r0 B Cpeic:
UT PABHOMEPHULTH HIH HE:P.'—EIE]'[DHEFIHDETH I'I:l.'_:ut,"J':,r|[.,11433-j;{5| KHC-
JOPOLA K NORENXHOCTH MeTalla H IpYrex darropas,

Ha pre, L6 nokassdo BAMAHHE KONUSHTRALEH PACTEO-
PEHHOTO B BOAE KMOTODOAA RIS RODPOSHID VENeRORHeTOR
cTamn (#enesa) g Hefl, Budwade KMCNOpoA, yescTEYR B



NNpouacoe EOoppoan¥; YESIRYHBEET e€¢ CKOPGCTR, 390
NpONODKAETCA 0 TeX HOp, TOKAd £I0 EOHLEEHTPALRR B HOLC

DHEMETCA MOCTATOMHON OAF OHASAHHN NRCCHBIPYIOIETO
NEHCTEHRE W o0pasopaduy OKHCHOR piewRE; 0CAe 3TOED

CHOMICTh KOPPO3RHN peaKko cCHEMaeTc. B mopcRofl pome wHC-
ACoL HE ORASLIBAET TAKOCD TOPMOSHLULEN JRHCTRIA HA KOp-
pOIH BCABACTEHE OrpaHlMeHMall pacTBODEMOCTH Ero B
DECTROPAX COCH, K ROTOPHM OTHOCHTCR M MOpPCKAN BOJa.
ForneuTpanuf EHCACPONa B MOPCHONR BOAe HE AOCTHT&E&T
peiess, H2o0X0OHMOTG BN NOJVIEHER SaI0ATHOH OKHCHCH
NAeHEH, MO3TOMY TpH YRETHYEHNH ROHUERTDAUNE KHCIODOILE
3 MOPCKOE HDAC CHOPOCTE KOPPOINH BOSPACTAET JIHHCHHO,

HacTEOPHMOCTh KHCAGROMA B DACTRONAY PAIAHMHLIY CO-
Aell 32DHCHT OT BX KonuenTpacus. [lasn neex coacll pactno-
PHMOCTE KHCADPOIE VMEHbIIAETCA € YDEAHYEeHHEM KOHIEH-
Tpaitnd  pacteopa. B HACWIEHABIX PECTBOPAX  KHCAOPOR,
FPAETHECCKH He PACTROPHETCH H, CHEADRATEILHQ, Ha Opo-
UECEW KOPpOIHE BJAHRHHA HE OHadwpaer, HepapgoMepHocTe
MOCTYOISHAA ERCAGPOTA MM eT0 KOHTEKETE ¢ DORSPAAOCTRID
METAMLAA YCHAHBAET CKOPOCTE KOPPO3IHE HA STHX YHYECTHAX
MOBEPXROCTH METANNA, BHIBHEEA WENEEYID RUPPOIHD — Pas-
PYIHEHHE METEANA R :.'E}I:I-I'.i; EEI.EI-L}[.:'EII i LA X,

KOPORTEPUCTIRY QePECCUEHOCTH HEFALKTHOAUNDY
(re obiadoionjis BoRAGE BPOSDOUNGOTED )

I{__ l-['l“:'._"[}' HE':'I..'J'L’H'I'P[J..I'“ITHH IHOCHET l!_'ll'll.'.i-lHIE-I'"-l-I:!I:,'.I-liHE :r|-':..|-5|.'|'.'|.‘
KOCTTL W CYXRE Taal, He colepaamue pagrH, EcaH B TAKHX
Cpefax HMEIDTCH TPHMEeCH, HANPRMEpP BOXA, TO X2PAKTED AX
COATCIICTEHA 03 METANNH WINEHAETCA W VX CIEIyeT pac-
CMATPABATE K&K HICKTROAETEL

AaKie HesMeRTPOAMTEL, B umcToM BRJe opradntiockde
AHAKOCTE B NOAARTAINNE M BOUBMHHCTRE RHERTHR 00 OTHO-
eREK) K MEaeay ¥ Ero CILIAEAM, U0 HEeKOTOpHMe H3 HHX, Ha-
MpHMep CASOHANPOHIBONNEE YIJIEBOJAOPOLE, MEPKANTaHN
I ZIPYTHE CEPOCOREPMAMEHE COSMMHEHNA, MOTYT XEMHYECKH
FIE:E_FH]'_ID'EEITE: C EEETHRHMH BECTEJp T AR,

FasoRANPOHaABOAHMe YrAeBOAOpOoaN,  [Ips
BIAHMOACHECTEHE TANONANPOHSEOEALTY YTITER0A0R0A0E ¢ Mar-
A, HHHEOM, CUIOEOM, cepedpoM ofpasyioTcR CcOmH H Co-
CTBETCTEVEOIHE YVIIEBOAUPRONH, TTPH B3AWMOIEHCTERE C TIMH-
KoM — METRAAQGPIARReCKHE coCaAHBeHN A, £ aNOMHHHeM —
raADRANPORARGAELE ADYrOro THITA,

—— ) Y e

T T |

Cepoconepmalite coeLAHe RNy 14 pa R—SH
{THOCTHPTE WA MepKanTAHM) BIAEMORSHCTEYIOT © MeTan:
JAMH, HIZOPHME[ © Medblo, ¢ obpasonaupen THOSQNpOR —
MEPHANTHIOE.

Hopobkne PEZRUNE MEPKANTAHOR BOIMOMUN H © Spy-
CHME METEMIEMH KODASLTOM, HHREEnen, cepedpom, CoHILOM,

COHPTW M KapOoKOoBHE R HCJAOOTH, B KOTOPEX
BULUPOA SEAHETCH aKTHDHEDL, BCTYIAKT BO BEAHMOARRACTRHE
€ MCTARAOM, OOPAZYA SAKOTONATH METAMIOE HAH cOUH. T3
PEHL.E]IHH HE]'[HHT‘EPHEI, B RCHABHDM, OJI8 MeTaAIa0n TILe 21 -
ned rpynnm [(Na, ), a Takxe gn8 anoMunms.

Buicurfe MUpHuie KHCAOTH, Hepacreoprvee w
RORE RHCIIEe HEPHLE KHCAOTEL, THOA  CleapuHOBOH
CiHysCOOH, ofpasyoT ¢ Merantadin & Tou YHeme C HETe-
a0M {OPH ONPERENEHHIAY, YOIonEAX ), COMM

RCOOH 4 Me — RCOOMe + % H,

Creofenro XapaxTeplll TakNe DeaKiHH A PECOTALOR
OPrafiUiechnx, & Y2CTHOCTH, AHKapCoHoRax Kuenor. Hanpo-
MER, B PECIAZEE AIMTHHOBOH KHCNOTH CKOPOCTL KOpPO3HN
XpOMDUHECAER0H cTass — 04 rfmi-y, mean wapke M2 —
0,64 rfu®-g; npn sTofl peasumm nadmionatgocs puesone
réaa, cocTomnery va 93—94% uz nogopons [4] uTo nox-
TRELAENZET ODPOTERKAHKE DEAKIHN O0paAl0OBAHAA COMH.

A 3 M B — OPoHEIBOHHKE AMMHAKA, H MOEKVIE HOTO-
poro OfHE WA HECEOTLKD 4TOMOR BONOPOAA 9aMeilieHE
DprarAueciEMy peaanuasamn (R-—NH, Ro—NH 1 Ry—N).
AMHEE B CCHOBHOM ONACHIE ANR MCAM ¥ 86 CHASROD Lo~
Cenno rpeTiunue amnss (Ry—N), rakwe xar fr]ma'r:'u}er-
EMEH, llepanunsie aMunm (R-—NHy) npakrngecii HHEPTITLL
H HE BRIZLIBAKT KOPPOARH MEeTARI0R,

e TENPOUAYETH [DeHsHH, Kepoci, MHUHEDANLHE
MACHA M AP.) TOMC HBATIOTCH OPTANHYCCKUME HEIAEKTPOMN-
TAMH, HO ROPPOARID MOTAANOE BEHILIBANGT, T CLCHOBHOM, 10pii-
CYTCTOVICILNE B HHX [PHEMECH HJ BXCJARILUHE B HX COCTaR
HEMPEIGTLHLE YTAREOAOPOOH, cnocolULIE K ORHCTCNING.
Tag, KpoEHHr-OeHsAHE ORNCTRIOTCY RHCACDOLIOM BOIIVEA
ODH 3TOM B HHY HAKENIARAKITCH dALABTNALI, KHCAOTH, .:1“:.1'
MOFEHGE H APYTHE NPOAYHTH, KOTOPMC H BHHIEEANT HOp -
IO METANIOE.

CcofeHns 0macHD NPECYTCTBHE B HethrH H HedTenpo-
EYKTax CepH, ee COCAMHEHHE B BJSTH. BD Resy pafres



CORCPIKBTCR GOABINEE By MEHLIIEE, B AABHCHMOCTH OF :-.m:;
CTOPOALACIER, KOMHYECTEO CEPH, WTQ H nﬁ:r::manuaani:' ;:m
KODPOSHOHEYH ATPROCHEHOCTD. Tax, BanpHMep, rﬂ_ cH 1]1:&“1:
rediTA%, COACPMAINEX 1,3% ~¢epHUCTHX cr_:e:mﬂﬂer-xm, C n:
(Ct. 3) KopPOTHPYET CO CHOPOCTRID 0,008 rljmﬂ.n_. ETE}L[; -
nerKH] aNNMHAEA— €0 CEOPOCTRID 0,0005 rfw®-u. E]M::,.' 5
JEIEREN CORepHAanii CepHECTEX coEmMHCHED B0 3, "EE CHO
pOCTE KOpPOIEN  CTANH BOIPACTAET AD 0,055 rfw*-u, 2
2 monuaps — a0 0,012 rfw?.a [5). . ;
[Monofinas SAGHEHMOCTE KOpPOIHOHRON ahTHEI:-]iJi:.l.“H HED-
H o7 COoZepHaHuA Cephl COXDaHHeTEH H B NpoyETax C0
aGoTHIL :
'HEPHIE HEOPTAHMYSCKHX HE3NeRTPOANTOE TOIbKD WK

Gpon 3 PACTIAABNEHHAR CEpE XHMHHECHH pearipymnT ¢ Me-
wml]“immfﬁue cpejidd, Cyxne rasw W HACTOpON BO3AYXE JpE
AHCORHY TEMIEPATYPAX XHMHUECKH paaHMOACHCTEYHOT C :-n_e-
TannaMy, DESHEAR Fal0Ry0 Kopposmo. HewoTopue B3 ra-
sop HECTOILED CHellH{payneE, 9Th KEOppLIHE, ROGHHKAIOMIEN
B HX IIF'HE‘}'T['!TEIHF[. oIy B EEJDTEETUTU}'JDEJE,EE. napMencia-
qHe: BOACEOANAR, KepOodriLlan, Cepololopaiias nT. M
Boabluae BANAHHE OEAILBAET HAAHUHE npHMecel H Co-
crap rasosoll cpedid. Jame npy HCpMa bHRLLE TEi'r!ﬂE]:IElT}'T.IEH
CHOPOCTE KOPPOAHE METALICE B aGruHol {IpoMEIILTEHHROHE)

MAH MOpCEON aTMOdHepe pasaitiia,
[p# Rajuuny NS08 BOALL YRERUIBACBTCR raanEAd KO-

—

pCSAR_BCEX METAMNOE N YCRIHRACICH JENCIRHE A[HMecsl

ATy raans, PANPHMEp, CEPHACTLIX.

rﬂrﬁiﬁﬁﬁﬁé—raﬂmpfmniﬁlﬁﬁmﬂrmyn ich YRIe[rora, ;ep-
qHCTHE W OADYTHE Faskl BHSLDAWT B YCHIRBAIOT KODPOIHED
Qe [ONERD [POCTHE, 10 # TEPHaRCIOLIEX CTANCH. Tak, no
pepaty W, IL Dawe » up, [6], craas X18] IST npr TeMncpa-
rypax go G50°C ua Boaiyxe He KOPpURHPYET, 8 8 cpeae
qunopwy Tazos npH G00°C cxopocTe e KOPPOSHE ACGCTH-
raep 0,061 rju?.y; OINAKO APH CORCPMMAHNH B THMOBMX
rasax OEHMCH yraepona Gooce 8% HHTEHCHBHOCTL ORFCACHER
VENEP OEHLCTRIX eranell B TMPOCVKTAX T[OpedHT pesko CHA-

WAETCH,

Boany [aa0Baf KOpPpPoOSHA K& BO3AYRE 1IPH BECOKHK
TEMIEPATYPAX, KOCAE KHCADPUL ORHCAACT m:rgrnn ¢ obpaza-
pAEHeM COOTDOTCTEYEDMIErD. DKHCIA, SARHCHT OT CHSTYIOWAA
CTPUEHES OKHCIOE (NACIKR], SaDECANEDN:, b
cacl OUCPelb, OT NPUPOAE METAANA H TeMREPaTyph, TOA-

haKTopaL:

L e m— c—— =

WHHE B CoholliHeeTE oOpasymiiedcd NASHKHE — DXEAHHH,
T. £ BE BAUIATHEX CROACTE H WHCTOTHEL BOAZelCTEYIOLIGH
cpenw (Bosayxa). TIpe maauund DpHMEcel pesko MengeTca
HOPPOSHOHHAR CTOHKOCTL MeTanna B razosod cpene. Cnop-
cODROCTE METALIOR NPOTHRCCTOATE KODPOIHOMRONY AcH-
CTEHIK) TA30E0H cpenn (DOaIyxa) LpH BRICOKHRE TEMIEpaTy-
p&X XapaKTepHIyeT Hx OCTOHKOCTE. © 3THM DOKAa3aTE-
JeN CRA3AH JApyrofl NOKasdTeNb, HE BCETAA COBRDAMALWHH
€ NOEPBEIM, — HEDOnpoY b— CIOCOOHOCTE MeTallAa {0-
APEHATE NIPH UarpeCalHHiE MaXxasn-
HRCKYID NpOUEOCTE H CONPOTHEIATE=
cAd OOAZYVYECTH,

[ipn oeBCheHWH Meranna KHC-
A0POADLM E03OVEE HA era [Moesepx-
ROCTH O0pasveTcH OXHCHAA MJeH=
KA =— oniannuz, B npongccs rasc-
RO KOPPO3HE 08 TOMULHHA YREmH-
QHBAETCH HAH 38 CYeT UoDLIX olpa-
SOBAHNE ¢ BHelIHel CTOPORH IT&H-
Kl HAH 33 CueT ‘O3HHEHOBEHHR
NOACACA Ha BAEYTPeHHER CTOpPGHE
OHAAHNE], T. €. HENOCPLECTBCHHG HA
AOBEPXHOCTH MeTanns. |HIHTHEM
NpHMepoM GOpMUDOSAREE OKHCHOR
(JEHEH ABMAETCT OpOUece OKHCIE-
uana creaan, Ha pue. 1.7 usobpa- i
WeHH CTanMy COpasvpasnd OKHC- '

NOR He 858 pE.!.'!E'll{L‘ITEI THLA BOR (b son pen ) s 20
ero HaTPEDAHNHH Ha BO3IVXLD.

Onpcam Fesly (réematir) B FealDs; (marueTnT) HMEewT'
KPHCTENNAYCCEHE pElieTHR CHOMKOro CTPORHESA: TeMaTHT —
poOMBOIARHEYECKYID, MATHETHT — CNOMHO-KEyOHYLCKYID peleT-
Ky; Npolecch AHEPQVIHNA HHCACPOLA B HHAX SATPYAHEAH,
Obpasyrowancid OpH  TeMneparypax mume BYHC Fel
(BIDCTHT) #MeeT NPOCTYIO PEmeTRY TPaHeucnrpHRpOBAHEOD
KyDa, ROTOpas COMBPHNT BEKAHCHN M 3JEKTPCHHEe pedwel
TH, COAerdaiolne NpoHKEHCEEHHe KHcacpoma. Owecen Ta-
KOTO CTPOSHRS HEe COBCHeYHBAeT JANRTHRE CROACTE MISHKH
H HE MOMET HIONHPOBATL METAAN OT AeflcTEHA KHCAGPOLA.
HMenno nostoMy #MAPOCTORKOCTE HeJeTHOBAHMON yrie-
ponscTCll CTANE - OTpaNHueHa TeMmOoepaTypol 5TH—~G600 °C.

Brenenne .JIEFH]J1:.rE:|I.I.1H:; SMEMEHTOB HIMEHAET STOT NOKa3a-
TEAL (CcM. T, 2

Pue. 1.7. Cxema ofipazo-
BagHs OEAXERE TpH #a-
[PEBaMER MHCELIE H3 DOg-



Heofxommmes {He ACTOCTETOUHEIM) YCIOBMEM 28LLHT-
Hil% CECHCTE OKATHHR ARISETCH 8¢ CIIOIAOCTh, KOTORan

SEBHCHT OT CODTHOIWEHHT MOMCHYARPHORD o0heMs DKHCLE,
POSHHERIONErD Ha NOBepXHOCTH MeTanda, n ofbeMa me-

TEANE, MIPACKOIOBAHHOID Ha 06ps3InEande IT0M0 OKHCOA.
[Lneiga MomeT ShTe CIIOUIHOE TOALKO B TOM CAy4UHE, €CIH
sTO OTHOMEHNE GorRile e HEL

1'r'i.|E ::,. '.
F i

ran Vey — sogenvasnisit ofsem oknena; Vae —ofWEM  MeTaNdE, HI-

||;;|:j.:|:|_:|_|:|'!1.:'.:llll.:rl'.l- Ak DE['H.""JEH!EW'- CHE HELA.

Anp GUuILHICTES  METAAN0R 10 OTHOMEHHE GoJibile
eIASHIH, HAMPHMEp 08 Medeaa, npw obpaszosanns Fesls,
oo pasdo 204, non sukeas (NiQ}— 1,52 n 1 4. I Toakko
ann marnmn (MgC) oro pasnc 0,75,

laaonoll KOppoEKd Ha BOJAYKE NOUECPESN0 He TOALED
WeAS30, KO H APYTHE METANAL, XOvA B MeHblIeH (CTElNEHH.
Hanpumep, spa 900°C norepy uMaceyd meaesa B RHGIOpORS
posavxa 3a 24 ¥ covranasiior 124 o/, mepn =44 rfm®, Hu-
wedig —- 0,28 nfnc,

CepENCTHE FASH CUCHL AIPECCHBEE KakK LM% CTa-
peln, TAK W QIR apeTHsX wertanson. Ecan crass HOppoLmn-
PYIOT B HHY (OpH  OJHOSPEMENHOM TPUUY TCTHHH EAACE]
RCARACTEHE GODR3CRAHHA KHCAOTL, TO TAKHE METENIH KAK
MelE [ HHESM: PRIPYIISIOTCAS B CEpHHCTLIX FAZEX HC3ABH-

CHMO OT BANHYES [12p0B RO, MeHBLIIC BCErQ CRPHHCTHC
Fasbi MEHCTBYIOT Ha XpoM, UoSTOMY U HX NRHCYTCTRHN XRo-
AT CT T TR T Eee xpoyMoHHKenesux. Hanpy-

wgi, § WAPOBORAYMHON cpeae, comepmatiel 2,4 Mr/m mmy-
OKRCH Cepel # CTOJRKC Me ceposojiopodd, npn 150°C #
paprenny 3,5—45 wrofem? (B ByAHANHSAUHOHHOM KOTIC)
xpovokHieaeewe craan thna X21HOT 1 AJ8HIUT mpr 0b-
el ckepoeTH Koppoany < G010 MMTof npeHnasoT CEIoH-
HOOTE K TOYeSHOl HKOPPOSHH., APOMHCTHE CTAAR KOPROLH-
pVIOT PABHOMEPHO, MO MHHHMAALHYE CKOPOCTD KOPpOSHN
(< 0003 nim/rog) HMEIOT TOMLKD DEICOKOXPOMUCTHIE CTATH
{X25T) [7]

“~=epoBcanpos cOpasyeT ¢ METAAREMH CYALpRIN, MAeHKa
KOTOPLIK 9a0ie BCETO He TOAbKo He ofusfact JallHTIRM
AeNCTERE, HO B HEKOTOPHE CAYYARX MOMET CTHMYANPUHATS
copposke, Hanpemep Fed., Memay Tew, cyARhIL Xpona
Cray [8] ofyiggaeT BEO0XOAKM bIMHE JANIHTHEMH C2ORCTRLMH,

YT TakEe J!u..tl‘.rul:r[.h'-i{.:[‘ﬂ&t' NPEAMYILESTRa [TPUMEIEHNH BH-
COROXPOMHCTEY CTRACH NEpef ADYIHMH JETHPOBATIFLIMT M
HEMCTHPORAHHEMH CTAANME B Ta30X, COLEPALIHE CENDBCHO-
POA T IPVTHE CEpHECTWe rasu. Tax, mpn 530°C, conepwa-
uad 0,1 obses. % 5 o gasscnws somopona 35 wrefesd
CHOPOCTE BEODPO3HE HUIKOXPOMHCTEX crantell (0—5% Or)
ADCTATZET 3 wMirom; mis etaael, colepmammx T—I16% Cr.
OHA CHpmAeTCA a0 ~ 1.0 mafroo.

Ha usetix yMetaanos o cyxon CEDOBROA0POLS Hanbo/iee
CTOCK  JUCMANNH, KOTOPMUH WMOMET RCNOORIOBATLEN npu
reMuepaTypax fo 600 "C. Ha Mene ceporonopon o npueyy-
CTEHH KHCAGDOAA BOBAYXS JefCTRYeT vike npH ofuenod
reMneparype. Kopposes HAReNs B CEpOBONOpPOTE HAdH-
HEeTes oxoora J00°C. ;

AJ0p B xnopHeTHP pogopog HBJARIOTCH HaKdo-
JICE ATDECCHEHHME PASAMO, CCOBRHHO B npucyTOTOHOH napon
LOALE. Dy CYXHX Fadax O00BLHECTEG METAMIGE, 38 HOTNDUYe-
EHEH HHRCAR, HAYHAAIOT KOPPOAHPOSATE HpPH TeMITeparypax
200—300°C, ppuueM MeTANIE N0 AHTEHCHRIIOCTH KOp pOsSHE
PACHOIETAKTCH IPHKMEPHD B {ASDVIONEM TORHEKE: SJI0LIH-
HILE, SYTYH, YIACPOIACTAR CTadh, HeTh, CDHHEI. ApOMOHHER-
aenas craay Tena X1EH 10T koppoavpyer npy remnepatvpax
400—450°C, a Kkl — prLe 540°C, O8paaviormsecs B
NPQUECCE FAIORON KOPPCEHE METALACR A XEOPE BPOLVETE —
AHOPUARL STHX METAANOD, BOJICACTERS RHCOKOTO 08BICTHE
HA NBPUE AETVHH, DANETAIOTCR W ve ofecneyiBaT colmfs-
HHE DAeHKH C JAMHTHEMH COOHCTEAMH.

JIETYVUCOTE XIODHNE HOKEAS, 00 CPABHEHREY C APYTIHME
KMOpEmaml METANACD, 3MaUBTENBUO MeHEIDe, # STHM Ofh-
HCHEETCH D0J0e HECOKEA KoPpO3HoHNAR cTOAKOCTE HIRers
B XNOpE H XNOPHCTOM BOIOPONC.

Hisie npuscanTes sakcuyasbible Tednepatypa (B oC)
MPEMENCHER B 5THX CPeNax UMKCAN ¥ erc cmaapcos, Has
CPABHENAA YNA3WBAIOTCA AAHHEE 1as craqn [1, ¢ 304].
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TuTag 2 CYXOM XAOpE PHEIPYILACTCA C BOITOQANHEM:
¢ npecyTeTEHE Boow (0,013% ) TATAN BROAHE CTOCK.
_rop. [lpn BuCOERX TeMnepaTypax gTop eme BoJies
arpeccHpen, uem xnop. Hanbodee BHCOEOH HOppo3HOHHOR
cTOKOCTRID B ATOR cpeae oOIanaiT HUEEAL H MOHCAR MEC:
yaXA, Ha NCBEPRACCTH KOTOPHEY ODRASVETCH JEUKTHAR NI~
kg frropuaa sreeas (NiFs),
PABHHTENEHAA OUEHKE CTORKOCTH METANNIOB BO (TOpE
gy Tenmeperype 1o 400 °C [9] nproenera wime:

ofLeMa, YTC NPHBOINT K BHCOKOMY OABJCHMID Napop paa-
JAOEHEIIErOCA KapOoWkaa H Opexpaimedo Aefcteas CO.
A axTepHas KapGoHRILHAR WOPPO3HA CTaledl pasnnuno
CTENEHH ACCHNOHAHHE OpeiCrapneHd Ha puc. LB
boppoans HHEela B OKHCH Yriepola OpoTeEacT ¢ of-
PRIOBAHHER  JEFHOKUOAWETD  TorpaXepbodnis  HHEENH
Ni(CO)y, n0AHOCTEK pacnazaiome-
rocAi npH 200°C ©  pasmendn
~ 1 wrefem®. Jlernmponasnme xpo-

mucThe (THOa X13—XI17) » xpo-
MoRHRenesne (X18HY9) ctann &

MEHLIUE! CTRIENH [OLBEpIRelT
EapOoHBENEHOE KOPPOZEM, § BHICO-
KOXPOMHCTRE [(X20-—X3() 1 BHco-
KOAErHPOBANHLIE CTRIH, CONEpMa-

" Taunepa- m:i.l':“mu
i e (HaeirapRHAR)
HHKEAB . & « o v + » 400 OTnHUHET
NMoBcab-MeTan . . . 400 To xe
BopromueER . . . . 400 Kopomwas
Megs (B GTCyTETHIE
HHCHOPOLA) . . . . 401 T e
Margut . . .. .. 400 LI T
IeAedd . . oco- o w 400 Crofix -.
Crath Maaoyraspo- .
EuCTan | o Ao 350 To me
lepeaserowan cramy o 260 ¥MaonaeieopHTefERc
crofixa (exToRkA
! R TOSENol KopposEE)
[lnatERs . . --« = o 200—30 Croldra
CORMEDL ; = o v & oo Oo 100 Croes
Cepalbpd - - + - - . - Mana crofixo
TREEH o 4 %% 4 = 3 [ 50 PazpymaerTca
IErxX . o « 4 4 = 4 L] To e
MBOEE e e wra Kosnanans Croex
TEETSO & « + & o 22 To me CHIRED paIPYIIASTLR
MomaBaen + « + & s » = ID WE
Boimdpad ., . - - & s 3 »

Oxpcr H ABvokHce yraepona [lpu ¢panan-
TeNbHO BHCOKHX TeMIepaTypPax » JAADJenHu OKHCL Yhie-

poja B3EHMONeNCTEYeT © METALAAMM, ofipazyd JeTVYlle Be-

WeCTRa ~— KAPHOHEIN, 0 peaKlAH
Ma 4= nC =3 Me{CO);

KapfoHsaLRas Kopposdd ocoGeHHO XapaxTepHd A
wenesa (cranefi). Tlpd Temmeparypax BHITIE 100—120°C
afpaayerca mesTakaplonnn menesa. CEOPOCTR PCaKUHE 34-
BHCET OT IDaBaennd omcH youepoga. Dlpn veMmuepaTypax,
Gonee omcornx wewr 200—220°C, npouect HOPPOSHA TOPMO-

SUTCH, TAK KAX TPH 3THX YCOIOBHAX RPOHCXONHT Pacnal
mamsaranfausaa  WAreds & BTFTHENATHHM  VBEEIHYEHHEM

wee 23% Cr 7 209 Ni, a Tawme
MAPTRHIWBUCTEIE  OPOHAH  CORCCM

He KOppuanpyioT b cpere CO,

Fag. B JasiceMocts

HABYORHCL Yraepoas Handenmeg CN0P0eTH  xaplomRsnkol
ot I':lI:I'FIiJ-I':G-!'I'I-I. CTANEY OT TOoE-
ArpECCHEHA, H :
L » HO €8 TNPHCYTUTBHE, T —

HANPHMER B BOZYEES, VCHIHBART
npoliece  oEHCOenus. - HeficTeHe
ABYORHCH yraepofda Handomes onac-
HO JMAS HCNe33 H HeJErBEpOBAXHEY Cranelf, Y0 BHIHD H3
OPHECAUMEX NHWe napaux [10, ¢ 27]

f=irans 20 F—a0XMMA,
J—R5M, 4-<3XIR,

Rpyweg, iy 24y

METAng npn 700 50 I'I:i'l-l o0 o
Mexpesn . . ., . 6,3 1133
1, L o R 0,65 1,23
XPpo . o i o : 003 0,13
Huageme . . ., 004 .36

@ﬂ,ﬂ;ﬂ-p On, LeHCTREe BOZROPOLA HA METANLIN NPy BH-
COTHY TEMOCPATYPAX H LaBieHHAX o9eis omacHe. Bonopoa-
HEX KOPPC3Nd RpPHAGAHT XK XPYOKCOCTH, NOTEPS NPOUMOCTH
U BNACTHYNOCTH, H PASRVINElN) MEeTAAN0E, B YACTHOCTH,
CTanel, d TakBEe wmenn o oee CNIABDE. Bogopoakas wop-
posHd ofiycnomnena cpeundmvecuoll nprpomoh GOAGPHIILE
(MEHHMARLEWMME PRIMEDANH Er) ATOMA, NECKCCTRID, CIo-
COOHOCTLI0 K Ancopousd ¥ ungidysnae, & pacTEODENHI B
METaAnE). Ha Nepsoil cTYDERn npomcxoZnT apoopbuns ero
Ha TMOREPXOOCTH METRNST, HA BTOPOH — XeMocopOuwns, npo-
TEKEIAA NPH QOMIGE BLICOKHI TeEMOBEDATVNRAY w#e =



cuaOM METaMAMe, OpE PRCTRORRHHH B Heal POADROLE. s
npoueccs NeH30eHE0 TPHBGIET K HOLOFONHOT XPYOROCTH
MeTaAAL I pe3ROMY CHAMEHHE) CTO0 MTACTHYHOCTH,

Hiusle paccAaTPHHAIOTCE BOIMORHEC OPHIHRHE DOIHHE-
HOBCLNA ROQOPOAEQll KoppOsHIL

1, Mogexyaspneil BOAOPOE, TPOUAKEYE & MeTand, co-
CpeTOTGMREARTET B NeQeRTax KpHCTEATHHECEOR PemeTREH
HOH o TPAHHIEAM 3¢pCh. B peayabTaTe B STHX MECT4X ROA-
HUKACT oMcie O0ALIOOE TaARASHIE BOALPOOE [RoCATEN Th-
can arsocdep), Y10 OpODSANT K _DACTPCCHNBANNIO METANAN
1 PEINYEIEHHIO HORCTRYRIEL, ST oeobeHHn onacnd TOpH
ALK MICYERHHE ANMMAPATE HAK COpOCE OABARHIR.

2, [lpu pdAcTROpeHEN BOAOPOUSE B CTAIH BMECTO TRCP-
ADCD  PACTBOpA VTASPOMUE O Kenea [Fe(C)] ofbpasyerch
TOEPARI pACTROp BONOpONE B OKENE3E [FeiH)] woropoit

qanReTes Melee TPOMHLM N Gonee XPYOKUA. 3T0 ABICHNE

pRTpANARTCT OpI HATPEDAMII METANAH b CPeAL, HE COLED-
wuOIefl BONOPCL (B BaKyybie); TAKHM COOCODDM MOMHO
ROCCTAHOZHTH HAYALLHRE CRCGHDTHA CTann,

9. PacTecpendmil GOZOpOA PEATHpPYET C HEMEHTHIUM
(Fes(l) — nanboaee ppoureit a3l B crannx, odpasyd ra-
apeOpasHRe YTICHOAOPHIE: '

Fe,C 4 2H. — 2Fe+CHy

Mo pasMepas MOMEKYIH MUTans SHAYRTEILHO DOJBMIE
MONEKYA BOAOPOAE, OOITOMY OIH He MOTYT YAAMUTECH WA
yeTANEE A CRAMAHDAKTCE HO TPaHuLEn scpeil; D PEIyile:
TEUe BOSHNKART DHICOKOE LARJEHHE, 9T0 (PHBOONT K BHY-
TPHKPHCTALAITIONY PACTPECKHDANHIO,

Qror Bl DO3ReficTeEA BOMOPOAA HA CTAEH NOJYHHS HA-
apaiie’ oGesvragpoadisasut. [Iponece naskHagTo € 1o
FEpXHOCTH CTAAM I HYryHa B PacnpocTpanaerc BFAYCE,
yMEHEIIAR NIHOCOYCTURNEOCTL, TOEPAOCTL & NPEALI YoTa-
mocr serantd. OGesyLIepoRnBaRNe WOKET RWABMATL HE
TOARKG BOAOPOE, HO ¥ BoAnHOfl nap, ADYORHMCE YLASROAR 1
padce GOSAYY, U0 B SHAMATENHHO MeRBIIER CTEMEHH.

TayGikia Q0C3YTABPKNEEHRA UPN IBACIBHE BOAOPOILE
i KHHETHKEZ PTOTO. npallecca SARHCAT of COCTABA CXALH,
TEMTEpHTYRH B laBncEEn solopens. Kpuswe #2a pac 1.3
REDAKTCPNSYIT [2IBUTHE npolecca 00esyrAcpoMuBaninl
yrepoIncrofl cTasi npH PAlHLE TCMIEPATYpax H AdRde-
HEX- ﬂﬁﬂ,.ﬂﬂtﬁﬁﬁﬂﬂi“ﬂwg% gt

I.l'I-

CTONKOOTE CTacq0l & BOUONoAROE ROPPOSHH DBC3IDACTAET [11].

HHEM XEMHIECKHE coemrmeniil
KPYMEOR  (a3nl, DuanBaomedl cHIDKCUMe TIACTHYHOCTH
I

1. Pactoopenumf
' -1k B METiiaae BOIGpnn Boce :
HMEIOUIESCT B HENM CKICILE: ; AN U IGET
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Eniﬂ[:r E'?;';ﬂ;‘:ﬁ"gg“ﬂélzli{ SEPEH MeTEInA 0GpaIVIOTCH TAph
mﬂuﬂ 0 coama e "”.'"3" CBIIL MCAN FeDHAMH KPHCTEA-
XPYAROCTH JJEHEL::T' E[-[:!TFQHHW DETRSTIE, DEHIRDe X
lIHE XapaKre }Fc:. TPeckREaniie Metasns. Tloaobmoe mode.
MO T oot ,Fl ‘i_[‘lm ETHHE’_"_IH APV MeTEAA0R, © 9acT-

i EIA Menn, Eoan mefis cogepmar ==001% gneropois
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H NADSERHE Tph TosmirepRTYpE II.'IEE"'E {5) ;‘Eﬁrﬁ::?é I':Ef!
COBAYIACPOMHEAN N ¢TamE J2 |8, o 15]. =

E{pdﬂugnﬂl::émﬂfeppﬁ?]ﬂmﬂmﬂ UEPEL BOOEL PACTOMETAKITES 10
» M Melbk OXpYAMHEaSTCH, BosHH T
: KaeT TeR
MASKEACNMHS <BOOOPOUHAN OONE3KLy (XPYIROCTE) RHE:'.IE
Eﬁfﬁewﬁaf”?“ MENH, [Laf ec NPefOTEPALLCHEY [eROMEH-
e PACERCIEHHE MCIR, Hanpomsep focdopom,
CTRHE BOJGROOA HE TRETHIC METANAL Paatpung, o

iﬁﬁg;{rﬁmq ET HY CHGCOONOCTIE TOTA0NiAT: BOACPON.. Jas
: METIAOR, HANDHMER THTABS
! LUHPKOHIE, DAH#-
LR, TPONECe DOTAOWEHHH BOAOPOL: 31E-EDTLE[H.II-11IE1-I I
OOBLHUEHHEM TeMNepaTypd ’
J:;E.: n;;;a.r[:mx COyxgeTCA. Jas JMDYIHXK, TAKHX KaK HE-
? 1630, Melk W [Op. NOrIoNeH kndl
Al i HE BOROPOANA -— SA0-
-I:EMNEHHH fMPOLUECE, ¥ C NOBLAIWECHHEM TCMULDETYDE [:u-:-
PUMOCTD BOAOPCAE © STHEX METANASX PRIKO BOADRCTACT

PECTROPIMOCTE GOACPOEA 6

Boaopoonas xpyowocTs MOT&AA05 CBRIAHE © DOpazosa-
CHERAEOR STHX METAAA0D,




BoSEHKHOBEERe OOJbITHY PRCTHIHBAKILHX HAGPAKCHHEE B
DIy TPHE PHCTEMIHTROE pPACTRECKEBANHE, -

Huixe nprRBOAATCA AAHWEE DACTEOPHMOCTH BOJOPOAA B
HeRoTOpEE meTasaax upy 400°C g-pasmensn I wrcfem® [12];

Merasad oo« G Tlae- Amg- Usmox  Maos Mege W Hi= Tutan
: pelfopo  Tuna  EHEAI NEfRARH Jidan WBSL
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M3 aTtex AaHRbIX BRARO, UTO BOOODOAHAR RKOPPOSHA HAH-
Domee ONACHE MAH TUTHHH,

PUINEO-RHMHIECKAN TPHPOLA H KHHETHER
NPOUECCOR KOPPOIHM METANAOR

IpeEpoga arpeccHOHOR Cpoikl B NPOTEKAMGIINE Dp¥ el
HOHTAKTE ¢ METANMaMH pPeaKLHH
NpREECEsE KOPPRLRsEH METHEMNJIION; AAIERTRODAANH WECKHE — D
SEKTPOANTAY ) XHMHUCCKAH — B CYXHX (838X NPH DRCORKHX
TEMNEPATYPAY HIN B BHAKHX HEMEKTPONHTEX.

flo cospedenHEM DPEICTEBALHHAN DREHHIHITHAMBLHOE
PASAHYHE MEHKAY XHMHYSCKOH H SVIBKTPOXHMHMPCKORE KOp-
]:lﬂ-a.-ﬂe;['-'[ CTHPARETCH, TaH KakK B# obokx CAYHAAX OHA DhlIZL-
BASTCA MHrpaunef snexTponce wseranna, Kpose Tara, ob-
HAPYALEHG, YTO KOPPOSHA B SNCKTPOANTAX O SBAMETCR
YRCTO SMEKTPOXHMHYECKHM npoueccoM, Bfo efl conyTeTByT
XHMHYECKHES PESKIHA KOMNIEKCOCDDASOBAHHA.

o

CHROCTS SACKTPOXUMEYECROT KOPPORUY MeTaA408

[lpH KOHTAETE MEeTANId ¢ pAECTBOpOM SIeKTPOMINTA HE
rpapnle pasgena gEYS das (MeTaNa — MIEKTPOILT) 1po-
HEXCAHT PRAL CAOHHHEE NpOCecCob.

1. Ha rpaHiie MeT4AN — BOAHLEH PECTEOp OPOTeRAET
nponece rapatainen, Ecnn sseprnd, BHEOGTAOWAACH OpH
FHAPATALNYE, OKASHBACGTCH JOCTATOUHOH ANA PA3PHIBA ME-
TEANIMCCKON chRal, T. €. OoJablle SHEpPraH PemeTH -
Talfaa, TO MeTanA, TepHA JNIEKTPOHEL, DEpeXQOAHT B PaCcTROP
O BHIE IOMUHHITEARHG 3APAMEHHMX HOHOBR (OKHCARETCA):

AE

Mo om0 —= Mo™ .m0

OTNPEfeTRiIT XEPAKTep.

- -

.

Qcraniinecs mocne nepexois HONOB METAANd [ PAacTBOp
HMERTROHE CHAILAURAKTUH Y TOBEPXHOCTH METANId, 3apf-
ad eg OTPHUATENLHG. JT0 BHSLBAET 3NeKTPOCTATHUECKOE
NPHTHAECHEE TOIOMKHTEABHLX BOHOR, HAXOEAUIHECHY B 3MCK-
TROAHTE, K MOBEPXHOCTH MeTANNa H BOINHKNOBEHHE ILofk-
HOTO BACKTPHUECKDTe CA0d, olpasyeMoro HpOTHBODOIDH-
HEIMH 3apAfaMH NOBEPXHOCTH MEeTaJMAd H HOHOB PacTROpA,

EcnH sHepTHA THAPATAUHY HEMOCTATOUHA RAH paapad
HETASAHYECKOH CBRASH, TO (FOBEPXHOCTE MerTanna agcopdi-
PYET KATHOHL SABKTPOAMTA, NPHOSPETAd [(OJOMHTETRIEI
3apag. B sToM cnyvae K Hell NpUTArABamTCA aHHOHE 35EK-
TPOAMHTE M TaKWe OODA3YCTCH JIBOHHOE SReRTRHYECKHH
CITOH. :

2, Hansmuwe apofinora caosl ¥ pocrostnul ofmes HoH-
MH B OPHIJEKTPOSHOM CACE BHAMBAET BOSHHKHOBEHUWE paz-
HOCTH UOTEHUKAICE HE TPAHNIE METAII — SAEKTPOAHT H
COOTBETCTEYIOMIC: HAMEHeHHE NOTEHNHAAa METARIR, YpO-
BEHbD SHERTHH HOTOPOrD MEHHCTCH, 10T COBHC NOTEHWHANE
HPOHCKOAKT B CTOPCHY OOMOMHTEILHEx 2Hauewni (4Aql,
DOCKOMILKY TPH NOTEfe METAAJ0M SNMEeKTPOHOR B [polecee
HOHHRAIHE erp O0UIMH - OTPHUATCILEHT 3apRN  YMEHb-
LI ABTLCH. i

[Ipn yoTanoRHBINeMCH -pABHORECHH B Opouscce cbMena
HOHANMT [MOTEHUHAA MeTallsd NpuofperT#eT IHANCHHC [as-
AODECHOND NOTERUHEAR [ Tpona) -

d. llepexon meraans B BHIE HOHOE © PACTEOP — DPO-

eCC SMEKTPOXHMHEIECKRN, anopgHmi. OH BH3ImBaeT obpat-
HEIH TPOUECC NPHCOSOMICINA CCRODOIHBIINICR SJEKTPONCEH

MOAGHH TN IBHD JAPAEeNHEME HOHAMMH -[I.iHl:,Il'j_IIE-I_ ATOMAMI

HAH MOICKYNAMH) SASETPOMHTA, T. € HX DOCCTAHORISHHE —
KaATOOHHE npolees:

ZH* 4 22— 1 ¢
HJIH )
Me™ {eoan) 4 ne —s .I'-'I,:::':'

[Tocnennuli copOMEseTcs NPOLSCCaMH ARpYaRy 5THX
HOHOE B PACTDOpPE. DOCCTAHARBAMBAIIHACA HOH SNeXTpO-
AHTH HEARETCH OHHCAHTENCHM 1¢ UTHOIWEHHK) K METANLy,

MY TAKME NPHNCYIL OTpeIeNelHlall noTeduwan, XTapaKTe-
PHIVIOUIRE 0 FHepreTHYecknd YpoeeHh (mgy). Hauaawsroe

JHAHCERE MOTeRUHANA DKHCIHTCIA A F?EETEDPE OhHAATENBHD
NOIOHHETEALECE [MOTeHUH&NE MeTaana, OOCROJIERY ©QH



SCCHMMMUYET S98KTPONE, TO NOTERIHA CTANORITER Gouce
OTPELATeAEHEM, R3MEHIRCH Ha_—.ﬁ.q- |

R karomnod mponecce WOrYT YMacTHORATL LE TEI RO
paruonn sgextpoantd (FIY wam Met COMH), HO H MOje-
KYAE PACTROLEHHOND KHCIOPOUE, BCClLa HMEWHECH B BOI~
HL [RCTROfEX, KOTORBIE, NHCOSIAHAS SACKTPOHIE, HOHH-
FHPYIOTCH, T, B, BOCCTAHARIHEA FDTOR:

Oy e PHLO - de — 40T (B peivpassncit o meagiod cpene)
Ch4 ¢H' + de —= B0OH™  (a yacnod cpeae)

MimeHHD NooTokY HALKUNE HAK OTCYTCTRHE KHCACPOLA BO3-
Ayxa B Cpede CueHh UHACTO ODpeaenfeT HOPPOSROBAYID
CTORROCTE MeTaados. DcobeHHo

e~ RApAKTePEO ITO BAHAHEE A

F s N S L B .
™ e

@,L“"_. ~—  GOTEHIHANAMH, TaKHMH  K3K
e oY MEMk 8 CTAARH.
T

= AT 4, Metannm 00nagawnT Inex-
4 TPOHEON, 3 JMEKTPCINTH — HOH-

i
_ ” ‘ [ _ m i Hoft npepodBEMocThio. [looromy
-I-: |.|-||||IIIII.

AHOMHEIR ¥ KAaTOTHBE MPOLeCCh
OPOTEKAKT pa3geabHl Ha pads
Pye. 110, Cxewa koppognon-  HBX YUEACTKAX NOBEPXHOCTH HE-

HOCD  SJIeMCHT: TANNA, 0BpazyA MHKPOAHOON W
4 —nmom, K—maton, Met —wonm  MHEPOKATOLH, (HE COCTSRIISTEOT
ckmupEHHOTG weTaduR; K =nos  MHEPOMAPH, KOTOPHE ABTRKITCH

TAAABTHAAM SR RATHOI :
Ii.ﬂuﬂp:lnra fuan  mmenopon);  WEE Om HIERTPOLE MY RHEDD
= S s raAbBIHHYLCKOTD (ROPRPOAHOHIG-

ro} sneMenta {puc. [.H0). Bane-

MEHTE BOSHHESET SJCKTPHYECKHH TOK, CAI3 KOTOpPOro mph

AEMMKAIHEE ROPPOIHOHHOTO SMEMCHTA MoMer DETL Hime-
peria. BosHUKMORENHE MMKPOTAD, MHKPOKOPPUSHORHLX
SICMEETOE HA MCBEPXHOCTH METANE MOMKET OBITh CREL-
CTBHEH HE TORLKO £r0 TepMOIHHMENCCKON REYCTOHSHEOCTE,
BLALIBAMULCH Br0 HOHHIANHID — ORACACHYE, HO W PASJIHY-
HMX HEOMHOPOTHOCTER KAK B CAMOM MeTaane, Tax H Ha ero
(ODeNXHOCTH, MABHOK Ha MeTajie. MHEPOUZDE MOTYT BO3-
"HEKATL H BCASHCTEHE HepabHOMEPHOUCTH HOHUEHTRAIHH
HOECQD SJERTPOANTE D NPHINEKTPONHOM CIOE, HEPARHOMER-
KOCTH A0CTYIEE H PACUPEACHERHA KHCAOPOLA HAR AQ¥TOTU

OKHCAHTENR B PACTEOPE H T. L.

e, o o p——— i — e e . E— R ——— T ———— =

Boaslrell wacThio smekTpOXHMINCCRAR HOPROSHA MeTaa-
OB BHANDICTER e OAHON M3 STHX npHyHH, 8 Ny COBOHY 11

HOCTh .
Kopposnonnuf  smement cosgacres pH  HAAAYHN

MEKPUTAME B CAYYAE KOHTAKTH ABVX PAIROPOLUMY MeTai-
JI0B B 30eXTROAHTE.

B TaKoM raansaHEYecKOM SNEMEHTE AHONOM SBAAeTeS
GOABE OTPHIE TENLELIT — OXHCARIONIE e s METaNA, B KaTa-
108 — O0ee NOMORHTENBHET, Ha NOBEPXHOCTH KOTOROTO
NPORCEOJINT PASPAT KATHOHOE SACKTPOEITA, HX BOCCTANOH-
AEHHE, 1. € KATOAHME npoliece,

Taxnm ofpazow, poxsdaTeTAmy SNEKTPOXHM HaecHol
KUPPO3HH, XEPAKTEPHIVICLIAMH €8 HHTEHCHBHOCTDL B KHEe-
THKY, FBIMNTCA HIMEHEHHE DOTEHIHANA MOTAANZ U Cnas

HOPPDSNOIHOTO TOKA; 004 MOKEIATNA MOTYT HSMEpATLOH
COOTRETCTBYICMINME NTPHOOD M,

RURETURD 3ACKTPOXUMURCCRDN KOPPOAUY METAAADE

. MuHeTEEa npouscca onpezeANeTeR PROCK aRTOpos,
BAHAIGIIEE HE OPOTEKAHAC M CKOROCThH AHOOAME W KEaTOM-
HEX OPCUBCCOR H CODTBETCTRCHHG OTRAMAKIIALCH Ha HIMe-

HERHAX CHAW TOWA W NOTEHIHANOB B STHX npomeccax. Ca-
WMEM BEMIHM (PARTORON ARTAETCH NONAPHIALHT - - HIME-

HEHBE  BHAYEHUHH HAYAALHLIX TOTeHUMAACE SIECKTPOMOR
(BHOE W KATOAA) NpW SAMILKEHNH LENH R HOP POMORTION

AMEMeHTE,
IT0 HIMEEEHHE OPHBOANT K CHMMCBHHED CHIBD KOppo-
AHCHAEOTO TONE, K YMEHBUICHHW CKOPOCTH KOpposkn, Slmge-
HHE, NPEMATCTEYICISE NOTAPKAYEMOCTH SMEKTPOLON 1, Cae-
A0BATENEHD, YREIHYHBAKMEE CKOPCCT:  KOPPOSHOHHOCD
NPULECCa, HAIEBAETCH fenonapraaugnell. Taxk xan M
EROJIHOM DpONCCCe MPOHCKOAHT CADHI MOTeHLUAAA B CTO-
PORY DOADMCHTEALHEN 3IHAYEHHH, TO nNORHLWCHHE [DOTel-
Enajfia aHOLS XapakTepHsYeT SHBIHVID BOJYpUSANEN, 2 [o-
HHEAEHNE NOTEHIHANA KATONA (HaneHeHHe © CTOPOHY OT-
PHUATOIALHEY SEAUSHRH) — KATOANYIO ROASPHAH I,
. ARCTROA NOAFPUSEUEH CHOCOBCTEYIT CACAVIGNIHE pak-
P
I. Tlepevanpsmense OPOOECCA HOHMSATHE MEeTHELIA,
HOTAA BHXOL SAEKTPOHOE MPOMCXOANT GLICTPee, YeM mepe-
XOL HOROE MEVAJRA B pacTeop, B pelyanTate oTpHLATENb-
HElW 3apfj MeTadns (B OBCHHOM SJCKTPHRECKOM cAge)



YMEHLITASTCR, N MOTEHUKAT CLBHIZETCA B CTOPORY NOAGHRE-
TeNBHEE 3HAYEHHA.

2 Qfpasopaike HE NOBEPXHOCTH METALLA (AHOuA} nBC-
CHEHB DASHOK, HEpECTBODHEMEX B SJMEETPOARTE M Openst-
CTEYIOMUIK MpOTCKARHI NEOHeCca ROHEIAINN MmEeTanna, npn
sToM MeTsan npHobperder Oosee EOJCHETCIBARE NOTEH-
WL, |

3 TagonAcsHe B AHOLUCM CAGe NOADEHTCARHHA HOHOR
MeTaAna, NepeElmepiiHy B pacTrOp, 6CaH OTEOL HE U3 STOH
gouel {nnduysHA) 0 pACTEOp 3ATPYIHER.

KaTonnan nodapHIanus, T. € CABHT NOTEHUHANH RATOLA
B CTUNCHY CYPHUATELHLLY SEAGCHHH, ofyenoBacHa Caom-
BOCTLID, CTYNEHYATHM XAPEKTEPOM OPONSCCH BOCCTAROBJAE:
HIH KATHOUOE SJMekTpoasTa {1AH KRACROPGAA), T. & HOHOB-
nenoaspEsaTopoR. BoCCTAHABINESIORIACCA HOHE ADAMER
MONECPrHYTHCA AETRAPATALEN R AHQOVHINPORATE HEpes
pacTRop, WTOOL, noAORAS K nOBCpAlOCcTH KATOAa, accHMH-
JHPOBATE SASKTPONL. :

Karomnelil nNoasSpH3alHH
PAKTOPLL

.

cnoceGoTBYIOT  CaeyIONIHE

lepenanpsmeHne KETOANON PEaRUHH, DOGHIEARILeE,

KOlLA BOCCTAHORACHHE, T. €. PA3PRA ACNOASPHIATORA, TpO-
NCXOOHT MELAEHHes, 4gM CHATHE 3JACKTPOEOE € MCTALIA.
DeKTpOlE CHKATANBAIICH ¥ KATOAA, CUBHIAN ET0 MoTeH-
upaf B OTPHLETEABNYIO cTopoy. ‘Ecay HaToOgHH mponcce
NpOTERART € BOROPCANOH nenoaspHiaunet, . e npoHCNG-
JAPT BOCCTARNORICHHE MOROE GOROpOIE, TO HADIKAAETCR ME-
peHACPAEEREe DOADPOAE (n), eCAH € KHCJACPOIHOH JEno-
AspusaAlHel — MEPeHANPANKEHHE HOHNFAUNA RECAOPOAA {¥).

9 SamemnendocTs andubyans nen0onApHIaTORa HI ofi k-
EMAa BACKTRPOAHTA K KATOLY. B peayabTaTe B EPHHATOLNOM
Ao j.rat.':mr{ﬂaETﬂsr KOHIEHTRATIHA 3ACKTPOHOR, H noTeH-
 TIMEA KATOLH CTAHOBRHTCH COMICe OTPHILA TERLELIM.

fee GaxTope, COOCODCTRYIIINE HAR KATOUHOH, TEK H
AROUNON BOARPH3ALEH, YMEHED13HT CKORECTE NpOLeCCon
gNERTPOXHMEUECKOH ROpPO3NHE, NOBHIUAKT KOPPOIHOHRYM
eroEKOCTE METANAA B XENTROJAHTE,

Haxfonee BaxHNM $BRIGETCA DePeHANDAMCHRE BOAOPO-
pa [KaTon#OrG NpoLecca), ONpEAENNIOEs, MO CYHIECTEY,
KUHOTHRY SASKTROXHMEMECKOl KOpposnn, Hen Gonbine me-
pEHANPAMERHE BOROPOAE, TEM foaes FATPYARCHD RPOTREA-
HHe ppouectd ROPPOIHN M TEM MeHulle, CAel0saTedBHD,
“CROpUCTE KOPPO2iEH METAJEAE.

JHAYEHHE MePeHaAnpAMelsEA 2ARKCHT OT OPHPQLE Me-
TaNIa, COCTORHAT €0 NOREPRHOCTH, COUTHOIENHS paswe-
PUB l_?fm-r:un,llni'i dHUOE H KAaToAd B APYTHX (haxTopom.

oo pﬁ;ﬁ;ﬁhﬂﬂmﬁﬁﬂmme C BOOOPOMIION [enodsapHi&-
= HOB BOROPONA MA KATOIE —
CAeOYIOULHE CTAOHE: i e &

& n::pali-lmnnmcﬂne (LH@pysna) B Katoly HOHOB FHIp-

orcoHEA (Ha(), 7. e. rHApatepoBaunmix weHoE pomopons

{F-Hz0}.
G} HermapaTanks
H O — H" + H,0
B} BOCCTAHOENEnHe (Paspsfi) HOHOD DOAGRORE
H"+¢ — H
T} COROHHEHHE STOMOD BOJODOLA B MONEKYJY
. H+H — H.

I} BCCOUNADHS MOASKYA BOLOPOIA :
i J . ofpasonzH z
SHIPLKOS FA38 B AX BRESICHHE v ‘ e E

g Hy+Hy+He+ ... — Hs#¥

ﬂnﬂg;[::m!ﬂﬂ KEXMA0H0 W3 ITHX Crafpfl pasTHYHEMY Hoole-
AMH ONEHHRAETCA no-pasnomy. HanGoace ofiienpy-
HATOH TOMKOR apeivd #ARASeTcA ONpefesniales SHadeHHe
SMEKTPOXHMIIECKOH peakuiy PASPAAZ HOHOR ROLOPOLS
Dﬁ].t?ﬂﬂﬂ.llﬁlli{ﬂ:l € PHEPTHEN AaKTHRALNH, i

AKHGE CHOMHE EATOMHHE NPOLLCCH HORAMIAMNH o-
PORA, TIPOTERAIGHIHE ilﬂ-]]aauumpgl; B KHCAHX Huﬂ;-l{iﬂiﬂﬂl:q-ﬂ?}:
cpefax (WA B HeATpanwnux cpejax) s B nepeem CAy4ac
ofpaayrlUsecs KOHE HHCIOpOAa p3sumomeficroyer ¢ Ho-
E[E:u BOROPONE  KACAOTHL, BO BTOPOM —C  MOAEKYNEME

E
[nme OPHABOOHTCH CXeM3 MNpOUEeCca HOHMAAIHRE HACIO-
pojia B KHCNOR H eaaunol CRenax;

B krenoii cpene H meaownofl cpeas

) O, 4@ == OF

6} O + HY —= HO, 6) 07 +H0 — HO,+ OH
o) HOy 42 —» HOT

r) HOY 4+ H' —= H,0, r) HUy + H,0+ 20— 30H"

O + 2H:0 4 4e S JjCPH'
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(fie ReRHUHED — NEPEHATIPEAeHNE BOA0OPOLE 0 ROHHIa-
WHS KMCAOPOIE — CBASAHEL AOTPHQHIMECKINE JARACHNG
CTAMH € AIOTHOCTHED KATOAHOID TOKH:

y=agdblgi I T g |-
rae i = NepcHEallpLECHHE gopgOpound; V— MEiEHalpLELHRL HOER3ARHIE
KHCKOPONE; iw — MAOTHNCTE HATORROTO TOKE &, a' n &, b'— nocToan-
HELE. :

KoMeTanTid @ o & BREHCAT OT NPHPOIR W RPHCTRLAR-
yeCKOTD CTPOBHHA MeTanfa —kKaTofa, COCTORAER €0 T-
BEPRHOCTH, TEMTERATY[H, COCTARH QAEHTPOATTE W JNPYTHX
paxropon. Komerawts b B &' or matepHana me SABHCHT.

JuayenHd MEPEEATPHMEHHI BOAOPOSE H  HONHIAUHH
KHCAOPONE AR PRIANYHHE METALACD, BHUNCACHBLIE UpH
naotrocTd xatomicro towa 10 AfME, mpUROIATCR HHEEKE

13, c. 44, 48]

KisrRaxn T, B v, B
TluasEEl - « = ¢ = - Q.02 0.
Waaesd « « o « = - .35 1,08
HHERIE : & o s o a“s & 5 & s o 2R--0,37 1409
Meds & & e v a woes 0,44 | 0
Copelipd o - = o o« 6 4 =T 057 0,87
LJEE% + « o ¢ = = ¢ = & 4 = 3 2 1.75
OIBDEA o sos b e meosi 710,86 | 2
CREHAIL = + o # o & & & .« 44 1.1G .45

[ToAApUSAUORKEHE KPUGEE

C moMOMIED STHY EPHBRIX MOMIHO ONPERsfinTh XapaxTep
SHCKTPOXUMHYECKON KODPOAHA METALN0B, YLTAHUZRTh K-
HETHKY TIPOLECCS H BAHALHE PatJIHRIIEX axTopoR Ha £I0

NpCTEKAINE, _
MecTpoctie NONAPHIANHOTNRE KIHIEK. [TonsapUsELHOH-

fiHe KpHEHE CTPORTCH R EOODIMHATAN: TOE - IOTEHIHA
EnﬁHﬂEHTEJIH, H.;]HTPD;][{F'}']UHLE{E KHMASTHEY E'LIEIIZIFDEH{IHHEI!'I'_'I
npouecea). ;

Ilnd DOCTROBHER HOAAPHIALOCHHEX HpHBRY HCOGU 2
SYIOT YPEBHEIIA, BHPAMKAIIINE SABKCHMCCTE MEIKTY CHAOH
KOPPOSRONEORD TOKA (AHOSNOTG M KATOIHCTG) B NIMEHE-

HEEM TOTCHIIHAMNZL

F

RS

" B nf
Iy

E¢=H:'{?‘*“"[" ;:)

rIc {n — NADTHOCTE ANGLROrD ToE; f — nuoTHecis xai r -
il Hl'l J'u_— HORCTAHTEL CHOPOCTER Anogkero n Eamnmﬂﬂ:ﬁ;mﬁ;
P — ROOGMHUERNTY,  TAPEHTCRESYHLLRE pafoTy  nporecca I
Chmbli E'-Iilﬂllc" CEHEEOE, a8 SKCOepHMENTRALYS  YOTEKOEXeH0, 910
@ o flo== )y @u w iy NOTEHUNSAH SRGES (MeTaasa) § KATONA
{ur:ru::.mrr-::na}. Havsannnos asagerne 1,  CODTEETOTHYET i
EHE':TE' BRIEETIEE ANCKTRpOHLE, F - ypcne Dapaney {HEE.D:‘?EE, [.=);
D-ﬁ;;:m-"ﬂ“ ROCTOMMILAR;, 1 — TEMNeDarypd; O — KoHUeRTRAIES HOHBE
TeiA B BACKTROAHTE (faRTop TOMMEO XAToMBOFD Bponecce)

Ha pue. .11 nHaolpamenn gpe KpHBME, XAPAKTepHIVIO-

IHe aHogHHH (A) o KaTommm (&) mpoueccw [E3, ¢ 361
fa

Pure. L1 [losspHaanionnan nRErpaMMa lcBeEHR METLAME:

S HHOMHAT KpHean: K —EaTtoauak K '
pENAR; f—
: OCRESHEMPA My e m:‘-u;.qlln:rr-n :mﬁm::a:fupamupnarnml

CROPFOCTD ORHCAGHHS METARIE HIMCPAGTCR AHOMNLM TOK
{q; CHOPOCTE BOCCTAHOBAEHMA — KATONHEM TOEOM [y .ﬁl-]ﬂﬂ}li
Had HPHOBAA HEIQEMART CHOPOCTL ONHCRCHHH METAN 12 n ag-
BHCHMOCTH OT CABHIA TOTEHUHAMNA METAANa p nnmu}HHTewu-
HYWY CTOPONY OT BHAYelHd PaRHOBECHOIN J[ElTE!HlJ.Hﬂ:.;]Et
KATOMHAA XPHEAN -— CKODOCTL BOCCTHHORISHHS GKHE!-:IIH'I-EJIH.
HANPHMED HOHCB DOROPGIA, ¥ CADET Crd DOTeHUHAAA EfF'uj.
B OTPHUATENLHYIO CTOROHY OT 3K ;
TeRIHANE ﬂm&W}JT-EﬂF[IE%EL B M?HHH el
Horas CROpocTh DpOUSCoOR ORHCASHHA MeTAAME H Boo-
CTAHOBACHAR OKHCANTEAR OY¥LYT PABIH, VCTAHABNHBEETCH



CTAUHOHAPHCE * COCTOSNAS, NPH KOTOROM iy = i, MMPOLECE
NPUTEEAST ¢ HEKOTOPOH NOCTOHHHON CHOPOUTRE), A SHAYSHNE
NOTERUHANE SJAEHTPONE COUTDETCTRYET JHAYCHMIO CTAIHO-

HapHoro poTerimana (@) .
C noMmoiibie NCARPHSAUHONHEY KPHERE MOMHO YCTAHO-

BUTh, UTC KOPPOSHOHHHE nPOMece IARMCHT OT Chefyroummny
OCHOBHEX fEKTOPOR: .

. Ot PpasHocTH MEemIyY PABHOBECHEIMHE NOTEHOHATAME
meTanaa (g ) H ORHCAHTENA [q:;:m,j B CAyuae, 2CAH KH-

HakH
HeTHEa o0oHX HPOICCCOE fﬂ.]iﬂ.l[flﬂl’ﬂ H [{E!ITD.I[_HE]'ﬂ_:I- €11 -
HEROBA.

2. 0T yria HAKNOHA NOARPHLEUHOBHLEY EPHBLIX, HOTO-

PRIl XAPAKTEPUIYET MNEePCAANPRMENNe ORHCIHTENBI0-BOC-
CTAHORMTEILHOTS JIpOLSCcea.

B garonHoM TNpoLecce MepeHANpAmeHne BoOpoas ob-
paTHO RPONOPUHOEANBLHD TAKTEHCY YrAd HAKAOHA DOSAPH-

|
JAUNCHENR KRHBHE 1= 0 (ers, pue. 1.11). Ilo kaToa-

HOA KpPHBOH MOBHO CYAHTE © RIHRNHH, HATPHMER, COCTOA-

HHA COBeDXHUCTH MCTRJAM8 R4 MepEHANPAMCHESE BOAGHOIE |

H, COCTRETCTREHHO, HA8 CHOPCCTL HOpposHl. Tam, KaTomibe
KPHBHE HNH TexXHHYECKOTO H 9HCTOTO LHOKE HMEeOT pas-
MRYKEe VOO E2Raopa, JLIm 9HeTCTO OHEKA YIOO HEEJOHS
MEHEIOE, CAENOBATSNALHO, NEPEHAMPAMERHE KATOIHOTO Npo-
mecca GOMBINE, & CEOPOCTE KOPPOSHH MeHpHie; A8 TexHH-
QECKOTS MHHEA, ¢ (WMee paserTel Heo uoponHof noRepx-
HOCTHEY, — HEQEHATDMHKEHNE MeRLINE, H OpOIece KOPpOSHE
npoTexKder ¢ ConLIeH CHOpPOCTBIO.

3. O7 HOHUEHTDAINH HOHOR OHHCNWTENER S0EKTPOAKTA
A HY AKTHBHOUTH B NPOLECEax ¢ BOAOPOAHON Renoaapit-
aanueil (pue. 112}, Ilppn Menemed RONULEHTRaLNH AOHOD
BoAopona, Haupduep B 2% -nolf cepnofl KHCOTOTE, NOTEN-
HHAS OKNCIATENN HMEET JHAYEDHE s B 10%-no#l Kuc-

gnrte of NonodETeErsHee (gl ), MM COOTRCTCTRYIOT JBe Ka-

ToaRke KpEBEe [ B 8) B pasHHe 3HaVeHNA CTAlPOHADHLEX
noTeHIBamos (g, B g} Hs PHCYHEA BIQAD, ATO [pOLece

Koppoarn & DoNee HOWUBHTPHPOBARHON KACROTE NpOTeHACT.

¢ GoNLIISH CHOPOLTBIO, THK KdX (pH STOM CHIa RKOPPOIHOH-
HOTO TOKE BOAECTART OT [, 00 [,

4. 07 KoRTARTA IBYX PRAHOPOAHMEX METAAIOE B OZHOM

snepTpoaste (puc. 1.13). TloaspzanroHHuie KpHARE Xa-
PAKTEPHAVIOT DIAHMHOE BANAHHE METAAA0B HA NPOLECT

T':':-.I'PFIDEHH il TTlI:I'F{ElEJ:I]].E.]-II:lT, YTO mETann ¢ EII;J”EE- ﬂTF‘HEﬂTEHF}-
LA .E[L:'T'E!I[H,I:{ﬂﬂﬂh{_ NOAHOCTREID SalfHITIET 07 T{DFPU-E.'HH ATE-
TAAA ¢ GOAEE MOAOHMETERLEENM TIOTCHIHATGM,

EEJ]'H STH HEeTaiaul ELE: HﬂHTaHTHP}']‘DT., TO OHH OEHC-

MRIOTCH €O CKOPOCTLED, DOPCRENAEMOl COOTBETCTBYIOUITEMH
ARCAMLIME KPUBHME W a0l Toka £, # £ B crauwonap-

HLEX yenoeiRx. llepewanpamedne xatognoro Npouetca Ha

HIEX QIHHAKOED. HA METafjae ¢ CONEe DOAOIKKETEILHLM TID-
TEH M AJOM |:1"r'i?n] nepedanpamente GoAbllle M Yroa Ha-
KAUHE KaTOOHOH EPHBON MEHRIe, YoM LI MoTsnlaa o G-

ACE OTPMUATRALAND noTeHNkeaom (Mey). Eonn meraans

“

Puc. 112, [Mosspsanponass NHEAFPaKMMA  OEHCEOR O
METI LA HOEEME BOADDOLE KACAOTH Baxofk HOHUCHTRALH 117

{—Anofgan spaoas, #, f—epsiowe =9 - HOHIAaH oI
poga 20%-noh HuS0 o [0%-Hoidi aﬁﬂ“ﬁ?ﬂ'?wm.:’m

HAALLATCA B HOHTHKTE, TO BOCCTAHOBJAENNG OHHCTHTETR B{13-
MO RD HJa EddAOM HS [[H;i;:I UTH daeT E:I'IHMHPH!HE' HF‘HE}"-FI:]
KATOAHOTO npoucccs X, Il-‘..:f|-'IF-'[.'|'|IE.i:|JI.'.IE MOUTH I HE 3 HOHE AT
ANOAHAA KPpHBAR X4 COBMAAACT ¢ SUOIHGORH KpHBOT Maw be-

Tanda ¢ Donee OTPHUATCIBHHM MToTeRLHAAOM H, CABNORA-
TEIbLHD, GOM0¢ AKTHEHOTO MeTalia. Craunonapill nores-
UHAM CYMMapHOro Openeccs g OyRer Sodiee OTPHIATENCH,

Ft 3
TeM g SienoRaTeasko, Men KoppoaspoRaTh Be Gyvner,

a Meg Oyiler nonsepraThcs yorAennony OKHCJIGHHWD, H CKO-

POCTE €r0 KOPPOSHE BOSPACTACT HA BeAHYHAY - AHOLHOID
TOKa A -

Taxoe samMerseHHe npouecca HOPPOSHN OIHOTO M3 Me-

TANNOB NPHE HX KOKTaxTe RCMOIIBSYOTOR B HAVCCTRS 3al1pTH
oT HODPOSHH H HASKHBASTCH NMOOTERTARMAT saivmrad, TT-



OTHOTUERHN K cTany SddenTHpHEME NPOTCRTOPAME AB-

NfIOTCH, HATPHMep, nHHK o arudi. Ilo mepe #x paspylie-
HHA OFH 3JAMEBHATOTCA HORLIMH, & CTAAbHHE KOHCTPYHLMHE

COXPAHRAIOTER.
C nOMOLLLH MOMSPHIELHCHHEE KPUBHX MOMEHO YCTS-

HOBHTL M MHOTHE gpyrie (paKTOpL, DIHAKILHE HA KOppo-
ARONHMA Dponect B 3ABHCHMOCTH OT YCAOBHH, B KOTODHX

OH MpOTEKEeT.
£ &

e, 113, TIonRpUzsumoRHan BHETDAMME COSMECTHATD
OXHCIZeEHH .E[B}""-: P-l'l-'-'l-hll".l?l"ﬂ'f METEAMTOE B OIROM BYEETO-
MHTe [OKHCAKTRLE).

Oyedlh BAXMHENK OXE3a00CE HCNONESDBAKHE NOOTEHIHO-
CTETHUECKOTD MEeToda O4AR IIOAVOCHHAA [ONERHIZUMHOHHELE
EPHBEHZ, XAPAKTEPHAYIOWIHX MOPOLECT SASKTPOXEMHYSCKO
KOPPOSHH METAMNR, COMPOBORMAOAMIIAACE €r0 [NacCHDaIHEH,

a pue, L4 npeicraniesbl CXemMaTHueCKad MOTeNLHOo-
CTATHUHECKAN MOAADHIZAUHOEHAM JHArpaMMs, PACKpRBALD-
LIAA HepeXxon MeTAalda "3 OfHOTO CcOCTOMHHH B Jpyroe B
. mponecce KOPPOSHH.

OGnacTs fpamn — @r (OTEHUHAL HAYAAE TACCHBALHEH)
OTpARAET AWFTHEHOE COCTOHHHE METAJNA, KOPPOoRHDYIOLWETO
CO CHOPOCTRE), COOTROTCTRYMGMHICHR CHIC ARQUHOID TOKH, 0
sHaveHHA Iy (B CTAHHOHARLHLY YCAOBHAX).

O8nactt pPn— Pap (EOTERIHLT DodLON nHACCHBALNHN) oo-
OTBETCTBYET NPOUECCY DACCUBAINH, Nepexoly Mersita b
NACCHEHOE COCTORHHC, T. €. HEYCTOHUHEON NaccHMHOCTH,
KOrLa 'CHia AHOAHOTO TOKA VMeHBLIIACTCH, MPCUect Kop-
POSHH 38MeIAMETCH, HO €M¢ He NPeKpaliacTon.

B ofnacth yorofiiBoro NacCHEHOMD COCTOANER CHRta
ECPPO3HOHACID TOKS NUCTORHES H MHEAManska (i), Xois
COBHT NOTEHIHARA B MOMOMHTENbHYID CTODORY NpOEod-
MACTCR OT @ug A0 Pamy FOTEHLHANE, COOTRETCTEYHINED TIe-
PEXDIY MeTAMANa RHOBbL B AKTHBEHO® COCTOSHHEC. SMa HOBRAH

Poae, 114 O6mufi ERG pOTe EOROCTaTHYyooRod NOXS prda-
LUHOHROR NHATPaMEL

HRTHEHOCTH MeTAMa BHIWBISTCA SMeKTPOMHTHYCCKIM Bil-
ALTEHHEM KHC/ADROA2, BOFHHHAIOWHM NpH AOCTATOMHO Bh-
COENX SHAYCHHAY NOTEHUHAAA B olNacTH yEeXnuHBAKULEieR
LILAOTHOCTH TOKA N0 PEaKIHH;

JOH —d8 —s Oy - 2H,0

¥aacron KpEBGH g — @y, COOTEETCTBYET, TAKHM Ofipa-

30M, OGJACTH TePeNdacCHEALMN § BOSPACTAHAN CHOPOCTH
KOPPOIHOHEOTO NPOUECes,

AHOPC THOA KEPHEHE XApAKTEpHIVIOT DASAHUHYEHY CIID-
CODHOCTE MOTAMIOE K naccwsswmr, Ha pue. 1,15 NpCACTAR:
AEHE MUTEHOHCCYATHASCKRE NONHPHIALHOHENE KPUBEE MHe-
€38 H XpaMa 0 | w, cepuol WHeAOTE OpH O0wMYHON TEM-
nepaType.. OHH DNOKA3WBAKDT, YT o023CTh NECCHEALHH
XpoMa HauMHAETCR OpH (0468 OTPHULATENBHMR IHAWCHHAX
novesnuand (~ —U0,1 B), a L1n Meiesa TOABEC npw
40,5 B. Ofuacts nepenaccHBaumn smedesn ofycioniela
BELICHCHREM KHCACROISR, LIR Xpomd — ofipajopaHdem pac- .
TBORHMER B KECOOTE XPOMATOE,



MoaApAIAUHORALE LHAPAMME RIS PASAHYHWY YO0
puli INERTPOXHMBUCCKOR HOppoaun mertannos. |lonspHaa-
UHOUEHE KpRBMe MOXINe DOaYyaTh FadbbaHOCTRTHIeCKHM
WiH MOTEHUHOCTATHOSCKHM MeTojamd, B neppoM coytae
dHKCHpYeTCH TOK W MAMEDPARTCA ROTeHUEas; BO BTOPOM —
SAMEpSETCHE TOE NPH YCTAHUBHBLIHXCA JNa9eHHRX NOTCH-
‘ueana. Msofpamenns noaspHIANHORHEY AHATPAMM BOMKET
CTAHUATECH OT [PHESACHHMY DLITE, eCJu aHOOHEH H Ka-
rogHEfl Torn (f) OTHIARWERIOTCH B OMHCM HaOpaBieERH
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Pue. IR [lorenngoctatiieckne MOXRpRISnHOHIIEE RPH-
nn man Hegean (a) B xpoma (6) B | cepROd KWCAOTE:
[ # Fe—ofinocTy bepesacensannm [14)

mo ocp  abeumce, 2 moTeHouadl (E}—no ocH  OpIRBEAT
(pue, 1.16). llosromy o npuDOLHMBES HIOHE OPAMCPL HO-
JRPHIANHOHERY KPHBHX HE AAEHTHYHEL

Ha puc. 1.17 npefcrapnens CXeMaTHYCCHAH OOMAPHIA-
UMOHHAR [ARarpAMMa KOPPUSHE Mele32 B DACTBUPAX CO-
nefl, mpoTeHAIpIIan ¢ KATOIHON (KHCTOPOAHOR) AenoIApk-
gauweil, JLAA Hee XapaKkTepHe, d9T0 yiKe npH ReOOJBIHOH
DORHPHAALAE RATONHER TOK EOCTHIAET NEACALIONT SHa4e-
MUA B HE HIMEXseTeH (IPH Zaabhedwes CABHTE OO0TEHRIHALE
b OTPHUATENEHYIR CTOpOLY (KaTORHAS KPHBaR [a[aIeIL.
na ocn notedtnance), [Tpy Gofee BRATEHCHBHOM LBHIKENEH
pACTROpE 6, CARAOBATEALEG, MPH Ooasiiell HOHUEHTPaUBH
PACTRO[ENHOTD KUCHOpOAa (CIIOWHEY KATOLNER pr[l.l:'il!lj

KOPPOAEA CiibHee (hwpp). 96N PR craBon NBHKEHHE
L- MCHLUICE  KCHUCKTRATIKD  KHCNOPOJA  (UYUKTHpHAW  Kpe-
BEA, Typnn), =

o

Pre, .06, ﬂﬂ.ﬁn]:-l[a-azlrmn'

Had AHAFpaMMAa  rOppossiy
I3 o 52]: .
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CaRCTOAR— KAk E e ARPHEILHONIAS © 2R ArPIMa
wAl (cTaguwanspnf) neTenmey KUPPOSIH dieqezd B ‘FE?HED!
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HEIR TON Hoj@oami.

Ha pre. LI npescrarfiern TONfpH3suHOEHEE KpuEHe
XPOMACTHIX cranefl p 0,] 1. copHoll KECAOTE NPH NODEWENR-
HHX TempepaTtvpax [L5, 1G]
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Puc. LI& TTomspizagaoome KpHEHE, samopessue & (00 n
copriodl xpchoTe a cTeRAH [XI3 {o) w ma coqmee ¢ 27% xpo-
Me [6j :
Iy J=—amaSpen & KATOOHAR H{cweee, NONFURsTHQ md Ei-fl'l;:, I, d—iF
pps B0 (e §1- M. HomoTeprany 5 [ M, dacpeascasno) [§5, I:Iilii"-.I s

Foaspesanponnue kprese va pue. .19 xaparrepiayior

MPONee: KOppo3sd AJOMHEHHE B PACTRBOPAX ASOTHOR KHC-
aora [17, ¢ 180) :



BechMa HATNENHG XADAKTEPHIYETCA TOMARHSELHOHHEMIE
KPHEHMY BJAHEHME DACTEOPEHHODD KHCACROIE HA KOPPO3HID
yoaepoancrod craan (Cx3) B mopexofi soge (puc. 1.20).
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Puc. 120 Apageas (J} m
waTafinie {?-—-8) xprEHC
aa craxd Cvd B Mupexoh
oooe (pEl 8.2) npw pazuci
[EC TR -
HOro Encxopoza (B Mrlol
g—0,0; ¥— 06 d=—3,0; §— 10,0 [15].

Pag. 119, AnogHue nogapss-
IZFICHIEE KPHEBRG SN AgOMEHER
ABCGD p pacTROpPAX  AGTIHOA
KICA0TH PABIHYH HOEAEHT PO~ _

ELIIEL: HOHIECET PRI HH

f—5 e B4 2008y 4188
J—T8n 17, ¢ 18],

Yroq, HAKAOHA KATOOHMX KPHBHX H3IMCATCTCR no Mept ywe-
JAHHEHES COREQMEHME EHCAOPOAD, HCPCHANPFAMRENHC EaTOd-
HOCO OPOLECCEH MAHACT, 3 CEOPOCTL KOPPOSHH CTANH yaelH-
YHRAETCH, CHAA EHOLNOIO TOKS BOSPACTAET.

Kureruka 2a30s0fl [ SUMESECKGH) KOPPOSHL METARADE

EHeTHEA ORBCAEHNd METARA0B HA BO3JVXC OpH DHICD-
KHY TeMOEpaATYVpAX ONPeIenfeTcA YCAOBHAME OKHCISHHA,
maddvarell EHCIOpOAA, 3AK0NAMH O0pEsORAEME N pOCTA
OEHCASHHRA NIeHO,

|, Pearousa oKNCNeHUE MEeTAIROD

FLivh e - ‘T:L [:]g - —1 - J.'-‘.:E..;Gm

XEpaKTeprayeTcd NApUHAARNHM AdBMeHEEM KHCIOpONS
(Po,) ® HaBTERHEM D2POE OCPASVIOMIErOCH OKBCAZ METAANE
(Den), KOTOPLE, B CBOIO OYEPEdb, SEEHCHT OT TEMNEPATYPH
Npoiedea,

DEE[-I:J]E:]—]F{-E. HMETAAAH BOIMMKHO TORLEO B TOM 'I:'.I']]."Q-EIE,
eCau fg, = Puaee Dlpn obpaTthHom COOTHOLENHH (BpR L&N-
HOl reMpepaType) KOppoans He NPoTeKasT.

Poct ncHKn HpOUeCCe OKHCASHNA BOSMOMEH! HAE
BHELUNEH MNOBEDPXHOCTH, NpH JIaddVsHH HOHOB METAATR ©
SASKTPOHOR HEpe3 NJAeHKY HApVMmy, IAC OHH DIaHMOOQeH-
CTAYVICT ¢ ATOMAMH OKNCaOuTen® (KHOITOpOOa): HE2 TpanHue
MEALY ILACHKOR ¥ METENAOM, B PEIYALTATE BIAHMOLEHCT-
BHA ¢ OKBCOATENeM, NROIHOOYVHEANDOBABINHKM “YEpPEes TUIeH-
Ky; BHYTPH IMIEHKH TIPH BCTPeMBol mudpyani HCHOB Me-
TAAAE H OKHCAMTEAH, OpOTEXAuer o CONIMEPHMEME CKO-

BOCTHRMI,
Kuuetnra peCyTa JeHOK [YEENHYEHKE HX TONIEEHN BD

BpeMent) IABHCHT OT OPHPGIH, cTpoedHns § ofbeme obpa-
AVIOIMETOCA CHHCAZ ¥ NDOJMHHARTCH OAHOMY H3 CASIYIOLIHE
AEKOI0D: _

2] AaHeHHOMY, B cAyuae OOpASOBEHHR OUCHE TORKHX:

[LTEHOK
= H-L'E

§) napeGonpueckoMy, Korpa npi Oombliel  TOALLHHE
NWIRHKH TPOmece JAUMETHPYETCS CHOpPOCTRID THGHPYSHR

I.'E'-H-:T-

B} JOTapHMEYECKoMY, eCAE ARQQYIHE 3ATOPMANKH-
BACTCH, BCASRCTRHG o0pa305alNa TOJACTOH CRADIOHON 1MEH-
KN, H Npouscs OKHCIETHA 3ATYXRET

g=HRKslnT

Powe HaGAQORABTCH JAKOHOMEPHOCTR, NOAYHEHHER FHCTIC-
PHMEATAARND ¥ BEMHPaHaKBIANCH VP& BHEHEEM
== K g%

B pcex MEPOTHCACHYLIE VPaDHEHHAX [ — TOAHAa ofpazymaiefics
naeEn; £y, Ka, Ka Ko — KOBCTANTHL CHODOOTH  KNMRYECKOR peakilgn
{axHeneimn); T — ODOOOUDEHTEALEOCTL OHMCICHHA METaAna.

[TognuHeHse nponecca TasoBOE KOPPOSHH TOMY  HAT
APYroMY H8KOHY JABHCHT OT TEMIEpaTV[H, YEETHUSHHE K-
ropoil CnocoDCTDYET  VCHMJBNHEY DPOUECCOD  IHQOQYSHH;
HKET TAKME JSHAREHHE YOIUSHA CHACHOCTH [DAEHOR
e

Uaie .
He¢ HATASING HAAKCTPUPYETCH Ha NpHMepe Moapdacna,

et 1) B AETYYECTh Ofpasymnuxcs akpcaon, Tlocaen-



pectkmMa Tyrongasxoro (2620°C) Meranna. Eeay npH HHSRKHX
(ac L0D°C} vempmepatypax MOMHOIEH OKHCARETCH 00 J0rg-
pEipMreckoMy aaroky, npi 3000 — no napadonsueckoMy,
o npr B00—700°C cROpOCTE €10 OKHCIEHAT HAMEHAETCR IO
JHACHUCKY SaKOHY, Tak Kak obpasyrliucs okncen Mo
TNpEH STHX TEMOEPATYPaX HCOADAETCH.

ITa puc. [.2] npurensiH NPARTHYECKHE DPHMEPL OKHC-
AEHMA METEANUB MO AnBeRHOMY [MArsEdi) o napabonaundge-
CEOMY (Meneas) saxonad. Fla sty Apuasepos BHARG, 4TO

.Iﬂ:l___

i iy |
T R
T e :
&
Puc. 122, Ohgezenre MeTANSOR NPH pazaHIRNT TeMNepaT ypax:
d—darnnf; d—¥eaeso.

E 3ABHCHMOQCTH OT TEMOCRATYPH OAHE W TOT e MeTann
CRHCIRETCH DO-PAIHOMY, OOCKOMLEY OCpasvioTCH OKHCREI,
OTTHUAIDUIRECA MO COCTEBY I CTPOeRHD, :

[Tpougcen rasowoll KODPOSHE METAANOE TOMSHHHKTCH
NEPERUHCIEHHHM BAKOHAM He TOABEC [OPH OKHCACHEN Kee-
ACPOAOM, HO U MpH BOIACHCTBMY DpyrEx raaos, Hampramep,
OKHCAEHHE DHCCROXPOMHCTLIE COAARCE B I&DAX CRPH- IPR
cremnepatypax GO0—900°C [B] 1 anwmd-maremesoro cndiasa
co qrropow npe 80°C [19] npoTexaer oo napadonnyeckomy
SEHEOHY.

[TokazaTens CKOPOCTH KOPPO3NH METANIOR

Hamnuue u ®BHY KOPPOAHOHERX paspvinenadl onpene-

JEICT RAMCCTBCHHO, EREH3IVAALIRO HRIH |!|.1'E:TE-J'!.‘]£I-!‘F-&I[I_:II{|-I'EI"_HH..

HHOTAA € MOeMOMLIG HEIHEATOPOE, MEHRIIHE OKDACKY TpH
BISHMOLEHCTERH C NPOAYVETEMY ROPPOIHA.

CHOPOCTE KOPPOIHH METAMJIOE OUEEHBAKT HOMHICCTREH-
HO [0 YOBUIN MACCH EMPHHUM NOBERXHGCTH METaLia B 2fH-
HELY BpeMesid — BCCOBOE noKazaTeis CHODOCTH KOPPOSHE

(K)—nmm ne royduge KOPPUSRONHER NOBDeX1eHNR — ray-
DHHIHT NOKAZATEAL BAH TPOHHOSCMOCTE (I1). Oba roks-
JATEMT CERSANE CIeAVIIIER 3a800H MO0TRD s
A i -
H-=§t-,e rns+rd o -1'!=Il:rijﬁ— MM PG

;‘;‘;. ﬂ-S-'ri!_—U}I'jﬁt-l.':h (H1n mprGum) macck MeTsanz 3@ peNE  BCONTA-
I:Pﬂ:mmrm'reﬂ?“ EUEEPXHOCTE  HCRLTYEMOrD  ofpasila (cw® wi): ¢—
! BOCT:  WCOMTAHNR  (qag, « e :
NGRRATH [y (fa¢, jpenm, cymEu):  J - nasThocTh

IayGunnai norazares CHOPOCTH KOPPOsHH (B MM
NPEAAT A0 OUeHKH KOPPOIHOHHOH ET{IﬁEEETH HI;:TEL.‘].ILE;:;D?[;!?
AecATAGaMBROH mkene [OCT 13810—6A.

LHOPOCTE HOPPUSHE MOMET BuTh ONPefIEIENa BeCOBRIM
METOROM WIH N0 OPOHELACMACTH, HO TOMRED TIpH paBHOMER-
HOH KOPPO3MM, T. & KOrga Bes MORCRXHOCTE METAMNa Kop-
POOAPYET ¢ OAMKAKOBOR ckopocTeio, [Tpn HERARHOMELHOH
MECTACE KODPO3HI, HeodxoIeyo VYHTHEATE CTENEHD K-
PRBHDMEDHOCTH (H) H BROCHTH NONpABRY, HIMEepHs na0-
INafh, MOPAMEHHYVIO KODPOSHEH

S

B
H—Sﬂ 10

TRe Sy — NROHOPPOSHPOEEEININN NIOUANL ofpaa: _
LBEE ofpanE, : Pdana; Ss — ofman nee-

[Ipy Togeuno HODPOSHE  DOSBIVIOTOR  CHCUMATBHLIMH
BETOAAMH, MOSDOASIUMMI  ONpedeTHTE TAYOHRY. Woppo-
atmgnmr [MOBPEHUICH AT ~— NHTTHHATA. .

KOPOCTE | SMeKTOOXHMHYeCKOE Koppoasm  XonToom-
PYCTCH CHAOH HOppO3HOHHODO II:-FIHIEI.I'J.UEJE-I'I:I!} TORA, Hu:E'jn:JrTri
5yf ganon Dapaned, MOMHO KONHUECTBOHHD OTfHE TEAH T
NOTEPH METAMLAE B AHOMHOM NpPOLCCre:

A == QA Ixh 1 H:'ﬂ'—m— AG00LA

Fi = Fn? B Fug  TMteT)

THE Amo— YOMTE MACCH KEETANAS, [ O — KOONGECTH

: : : B ANEXTPHECCTEA
BROTERANINENG 34 wpena v (B o), Ka F—cona roxa, PO
WLl Bee Meraaaa; F-— wiicao Dapanes — 96 500 K (96 484 Ea); n—
BANENTIOCTE METAALR, S — NOBEPXHOCTE MOTRANA, |

-~ Tlonyyenuul TeM HAH WHRM MetTomonM BECOBON TTOKAZE-
tean exopocre koppoann (K) mosmer G CEPECYNTAN HA
rAyGHAREE Nokazateds (T]), ¢ NOMOLLM KOTOROTD MoMIo
VICHHBATE KOPPOIHOHHYIO ChORKOCTs no 'OCT 13819—68

-



pAH Do TIHPOEG HCROABSYEMOR B ClpADounofl AnTepaType
naTHGanasnon muaze (tada L1}

Tab {.1. OCpeAga EoppusROHIEOR l.'.'T'I:I-i-'IIl:I'I-E'I'.I-!l & TaANNR
gmnfuruanw o gecarAGazIenof (COCT 13810 -B5)
i naradaessnol meEoxns

CxopieTh KOpEra i, l Qe Cpyuta cralxocTi

Cpi R ga kil EYefiEncTH, Sana

MecaTelannElar DKL

Menee GOOT ! Copeplresno cToikye

Carnoe D001 po 0006 A o I BethbMa CTUHRHE

Caerire 0008 ao 03] a4 To #e

Cpeeme 001 pe CL06 j Crpodte epe

Caxee .05 o 0.1 7 To e _

Cprme 0.0 5o 0.5 [ [TodaEenns CrolEu

Caeme 0.0 1o LD T | Ta me

Cperme 10 ne 50 ! r:"-ia.rmn:mﬂ-rmn

Ceepoe 50 oo 100 g Te me

Canore 10,0 {1 HeeToie e
TEaTubsnreaay Oxaaa

Memee 0.1 | Beckme crofEHe

Ceme DL zo 1O I Cradtrus

TTapfkerEED CTOHEO®
| MAIOCTOHEHE
q HevToRxHe

Cpzme 10 ne 3.0
Comore 30 no 100
Comrge 10,0

ool L O —

" [lpr OpoBefeHHE KODROSHOHHMY MCIHTAHAR Heebxo-
CHMO VUETHBATH, 4T0 PeaJkHEE VCAOEHA NPOTEHANHA EOp-
pOSHORHELXY [POTECCOR BOCHPOHSEECTH B JADOPATOPHH NHE-
poamoing. [losToMy TNPOBCOENHE HCORTAHHE B DPOH3BOL-

CTOEHHHY ANNEQATAX HIH H3  ONUMTRO-IIPOMHLICHELLX
YCTAHOREAX EBCErI# NPeInovTHTelLHE: nafupaTopuLy |
NpH UpPOREEpEE pLlpaNHEX NATCPHANOE HX COEAVET NOI-
BEPTETE HMEHHO TAXNM HCNLITAHHTM,

BuanAHNe YCIODHH SHCOAYATALNH
HA KOPPO3IHED 0D0pYAOBAHTA

B peafbHHX YOIOBHAK SHCLIYETAUHH MeTalARMCCKOrD

ofopYAOBANAA HA CEOPOCTR KOPPOSHH BANAET PII (PEKTU-
pop, ©T HKOTOPLIX SARMCHT RAADSHHBHMTE ¥ IQOATOEEYHOCThH

0fC FyROBAHHT,

STHNME PEKTODAME RRNAMOTCS: BCHOTRYRTHBROe odioph-
JeHN ﬂlﬁﬂlﬂ".llﬂltamrﬂ.. MCXHHNGEECHE 1 FHAPOCHHEAMHYESCKHE
Earpyakd, mpHPONA MATePHAACR, KOHTAKTHDYIOWEX B KOE-

CTPYRIH, COCTAL, HOHUCHTPAILNH, TEMNEPETYDO, MARJEHHE
H CRUDOCTD IBHMENHT CPpeal 0 Ap.

DAUARNE KONCTPYRTUSHLE ocobernocTed obopydosariin
Mt KOpnO3H0

-

UpasnApHuill FRECE KOMCTPYKUMN OTTC/ABHME SHEMEH-
TOB al2PaTOB, MAIHHE H DESMHYHEX COOPWKERHA DMoer
COALIIOE AHAYENH: ¢ TOUKM SPEMHA BOSMOMHOCTH EOIHHK-
RUBCHHR N YCHIGHHR HOppOsHH. Heynaubwe KoHeTpYK-
AN AEYCAOLANEAIOT NORBNENNE BHYTDENHIX HATPAREHH i,
TEISUROH  HeOAHOPOAHOCTH {MECTHHE DEpCrpeRk), KO-
TAKT PASHOpONUKY MeTalLu, HANH4HE A3S0pOR, Leged,
HEMMOTHOCTEH, SacTORMEIX 3CH W gp. Bee sth daxtopm
COOCOOCTDYIOT ROSHUKHOBEHHID OYSTOR KOPROSHE HIH HX
pastHTHED. CALLOBATEALHD, BIIE HA CTALHH NHERTAPODA-
HHA HeOOXGANMM TAKHe POIEHNS, KOTCPHE ACKIIOHEAN G
DEBCTRIe TepeuHCIeHHBLE $raKTopoB, NEHBOASIIHY X Kop-
POISHOMNCMY pASPYIIeHno EoncTpykuns. o HacTommero
BPEMERH UET CONHMX HOPMATHROE WIH YCTAMOBAENHEX Tpe-
GORAEWE K NpoeHTHpYeMON amnapatype, HOTOpLIC OhfASH-
DaNE DR OPHHEMATE TO HAH IMHOE HOHCT VKTHEHOE pPee-
MHE B 3AENCHMOCTH OT HOPPOSHOHHHX Yoacunlh skenavaia-
une cOopyaveawnd. Muoercs Tofmnko vrasanxe n DOTM
42—062, mpeaycMaTpHDEIOMe: YEEAHYCHME DAcCHeruol TOM-
WHHE CTENOR COCYROE W ANNAPATOR (~mHa | MM)
ROMARHCEURN KCOPPOSHN HOL BIMAANEM arpeccurnoll pado-
9 CpegnE.. :

[Ipn RORCTPYKTHBHOM OpOpMICHHE COUpYACRAHMA He-
OBXCIEMO VIRTHEBAT: COERYIOles:

l. B mecrax coenMHeRnl ROMRHA GMTE HOKAIOUSHA BOs-
MOMHOCTL BOSHHRHOBCHHA Y3KHX 3830PUB H DIEdef, CTHMY-
JIHFIEE:IIIJ.}!}L PASBHTHE ICNEBOH H ASDCHHON KOppoany,

JAJOPAX N WETHX MCHHETCH KHHCTHEA NPOMeCCOB
HICKTPURNMAYECHON KOPPOSEH H3-33 HEPaBHOMERNOCTH 10-
CTYHA B HONTAKTA SMCKTPOINTE © METANAOM KOHCTEVRILHH,
FAMENASHHOCTH OTROAA OPOOIYKTOE KONPOIHE H Q0CTVNA KHe-
Aopoad. Ecaw cROPOCTE SACKTPOXEMINECKOTO TPOUCeCs KO-
TRONHPYeTs AHOAHNM NPOLECCOM, TO B 3A30DE 00 HATEH-
CHEHOCTE Beerpe Oonbwme. Ecaw owa onpepeaseTcd karom-



HIN TO (IHpOKO HCNCHBIyeMol B cnpasouatod] ANTEpATYpe
naTHbeansroil mrane (rafin, 1.1). ¢

Tofauge I.0. CuesHs ROPPOIHONNGT CTORKOCTH METASADE
4 enuapps no pecaTRGRnanAof (TOCT 13618—68)
w oETHGaiasH0f mERIAN

ETL. E AL, e HER
ol Hﬂfr:-f.m k CTRROCT,: ﬁif_"l'\ Tpynna drehiocti

e - — C—

MecsyEOaAILHAT 1NKATH
Comeprenis CTOHRHS

Mergee 0001

; F
Ceuice 0000 a0 0803 - 2 | Becrpua cTOBXHE
Creoee 0,005 ao 001 1 g To we
Catinie 001 mp 0,06 4 Crofy i
Ceense 005 ro 0.0 B To e i
Cariue 0,0 z0 0.5 | B [Monraceuns cooikme
Cueme 05 0o 1.0 ! 7 | To we
Ceume 10 oo &0 A MENOCTOHKNE
Coxme 50 mo 100 | To e
Ceunre 10,0 1 L Hecrofiepe

[T erHbansLnas RS T

Meges O 1 | | BecpMa oroRiie
Cawoen 0.1 no 1.0 ' 2 Tdikn ke
Cerpe 10 oo 3.0 d Tloseacerpo croltene
Cempoe S0 o 100 1 Manocraftkire
Coetige [0 I 5 | HecTobme

" [Ips NpoBEfeHHR KOPPOSNCHHEX HCNWTARKR neolxo-
LAMO VOHTHBATH, YTO PEAfbHEE YCIOBHH NPOTEKAHHA ROP-
pOSHOHIEY IPOUCCCOR BOCNPOHIBECTH B AA0OPATOPHA He-

poaxodio.  [ToRToMY NpODENeHHe HCNHTAHHE B 11pOHAGOT-
CTECHORY &N0apaTax HIH  HA  ONHTHO-UDOMENLTEHEEE

VeTANOBKAX BCETAA NpPeancarTHTeAbnee JaCopaTOpHER H
ipH mposepre BuOpaHHEE METEDHANOE Hi CHELyeT HOR-
REPTaTh EMERHG TAKHM HCUHTAHHHM,

" Bamgnee yoA0BHH SHCILTYATAILNH
Ha KOppo3He o0opyL0BARNS

B peanbHEE YCOODHHK SECUAYATAUMH MCTAANHIECKOTO

ofiopyIOBAEHS HA CHOPOCTh KOPPOSHH WIHAET pAi paxro-
poB, OT EOTOPLY JABHCET HANSWHOCTE H OGJroBeUHOCTE

ofopyIOBAHIL,

;ep_triTHanr:;. Prﬁ;;:;gﬂm]r{ ABISICTCH: KOECTRYKTHBHOS adopn-

€ HE, MCKXAHHYCUKHE H MEADOINHH: -

| . | HapHges

::E'fj:lr g&'ﬁﬁg. HPEPSJAa MaTe[rAaACE, HONTAXTHRYIIEY B HFLJ:IE
! COCTAD, KOHIEATRA : :
: : i UNA, TEMOEPATYVPAE, Jas

W CHOPOCTL ABHMEHHS CHEas 0 op. P

Bauruye wover '
DHRTUERME O )
HI KODPO3ND aecbenxoered obopydosanus

munaprﬁffﬁfuﬁﬁ BEIOOD HONCTDYEUHE OTACHLHEX SICMEe-
i ; MAIIHA o pa3IHYERE

. HX COOpYXEeHHH HMeeT
DONBIIDE IHAYCHNE ¢ TOUKY SHCHUA BOAMOMHOCTH BOSHHEK-

H B
mﬁ&i}tl:;?s L'.]I:JDL;I_I'[ }i.r];:;fr.;w}m kopposHiE. Heynaurme Kowetpyr-
T MOABASHIE DHYTPEHHNX i
) HATPA EHH
Eﬁﬂnﬂ” HEOAHOPOAKMOCTH  [MecTHIde reep::-rpgm?{}, KO-
Hamr::iﬁ::ﬁiuﬁgg- [}{{Humn » HEJHYHC aaszopon, wened
» BACTOHHELX #0H H Jip. Bea 37 ETODE
COOCOOCTEYIOT BOSNHEE , i

OBEHHK) OQaroR HOpPpOSHH
PAIBETHI, CACIOBATEALHO, €N . it
_ 3 e Ha CTAUMH nNpo
HHA BEODXOZHME TaKHE [ ﬂ ey
: CLIENHA, KOTOPLE WO ¥
ABHCTEHE TEpeuYHCIeHHR ; i
; . x tharTopos, NPHEOLHLIEX X

Kop-
Eﬂgiﬁﬁﬂmﬁ" PAIPYIIEHHI KancTpyrues. o HELETGEI.EI,EFI]
ﬁﬂnan i HET CANTLIX HOPMATHEDS HAH YCTAHOBAGHHELY Tpe-
s E: K NPOEKTHPYEMOH anmapaType, KOTOpwe oOsaLl-
| NMPROEMATD TO WA HNOC KOHCTPYNTHEHOE pELIe-

HEH :
HHE B JABHCHMOCTH OT KOPPOSHOHHLE YeIonmd) SHCIYATA-

inl.m-: ofopyupeanuf. FiueeTcs Toango YEazaRhe B PTM
2-—B2, NpeNyCMaTpEBAIOUIGE YRENNYCHNE PACYOTHAN T
HT.L[DEI-EJ]-I;T CTEHOL COCYEOD W anmapatos (~&s | Mw) mas
“EE% E;;ﬁ&m ROpsin Nog piMANReM arpeccHsHod pafio-
[Tpa woucTpyEIHRAOMN | '

ol xOaHMD }'HH'{'E-JF:HTI:_ mm?fﬁ-ﬁ::fmm i it 3
l. B mectax cocnHHENNE mOMMHA CHTL HOXIIOPOHS EO3-
MOMNOCT: BOSTHKHOBEHHA YIKHX 3330D0B M wWeheli, crHmy-
IHPYIOIIHY PAIBHTHE INgqesoll 1 sagennof Kﬂppm;m *
FEI0PAX N UEAAX MEHAETCH HHHCTHES !;pﬂj:[E::-i?DE
JACKTPOXHMEIOCKOH KOPROAMM Ba-3a Hepannnmepfmrzm no-
CTYNE 1 KOHTAKTA SAEETPOANTA © MOTEMIOM HOHCTDVELHH
3EMELAEHHDCTH CTROMA NPOTYKTOR KOPPOSKHH 1 nchyi'jnya Kfe-
fmopoga. Ecip CHOPOCTE SOeKTPOXHMPYECKOTD NpOUEcca KOH-
TPOTHDYETCH AHCAHEM APOUSCOOM, TO B 3A30DE &FH HETOE-
CHEHOCTE Beerda Gonwwe, Eoam ola onpefenseTca xaTou-



&

HEN Apoueceon (JenoIEpHAALRA KHCA0POIA), T0 CROPOCTE
KOpPPOIHH & Meaax Oyier HECKOIbKD HiEME, YoM HA ceo0oasHo
-‘oMupeenoll cpeacl noeepxHOCTH, Kpome TOrD, B TPYAHC-
OOCTYOHHA MECTEN MIOHET HIMEHATLUA XAPAKTER CPETH,
ee pH, BcasncTrRRe O0OralicHHR DPOIYKTAMH EOpPO3IHE,
OTBOM KOTOPHX 32TPYAHEH, 370 TAKKe CTHMYAHPYET LasBi-
TH@ MNpOOCCCA EOPROSHH B Y3KHX 3AS0pPax H. WEJNsx, NpH
STOM TeM MEHBIE 38300, TeM Doubie CKOPOCTB HOpPPO3nR
(prc. 1.22), 7
2. [lna coapHelk cORAMHERHE
HEOOXOEHMO, 4YT0o0L XHMHYCCEHA
COCTES 3EKTPOLOR COOTEETCTRO-
BAS COCTARY CBAPHBAEMOrD Me-
ranaa (R wabemasne HeomHo-
ponHocTen). Kposme Toro, ©TLI-
KOGAR CRAPKa AHCTOR [PLLNo-
y YTHTEARILCE, HeM COCAHHCIIHE HE
: BHANIECTHY HAHR NOpPEPEEBHCTHM
06F 05 gﬂﬁ TOUEYHEN  WEOM; [OCTegHHe
Heglowint RS, CIICCODCTEYIOT KOHUEHTPALHH
: : TepMESeCKIX HanpAMeHHAH, RO3-
Pre. L2 J0necEMOCTE KO- RHKQIOWHX NPH cOApHe K MO-
poct (1) # rayGumie G2} por ofpsacmath  HETMOTHOCTH,

KOPppo3Ed craad 2X13 s 0.5 n. E
Malll OT WwerpiEE 2a20pa {HI“:" T. B, IMeEJH H - 3a30pEL CAH

poHreasEcers 52 cyres)  Heladb3A EtBﬁEH-LEThI COBIHIEITHH
[17. e, 2335]. . BHAXAGCTRY, TD HEOOXORHMO BH-
) HNOJHHT & ﬂ][ﬂﬂllli—.’-ﬂﬁ LR, HOHIR]-

qAOLWEA ONoOOafaNHe SACKTPOAMTE B 3230p. :

Aana yayumesHs KSYeCTEa CBAPHBEX CCROHHenMA 2yore-
HHTHEIE CTAAK peRKOMEHAVETCH ODpADATHEATh, HANDHBE]
VARTPASRYKOM,

d. Hlryuepm it CAEEHLIC NATPYGKHA HArOTUBNATLE HE Of-
HOro MaTepHasda H pachofaraTs HX Tak, yTobe Habemath
AGCTOHALIN 300, cnoCOoBCTRYIONIHE KOpDOIKEH, :

Ha ppc. 1,23 npepcTtiBaesi BEPHEHTH TPEEHABHMX H
- HEMPARMALHEIX COSIHHEHNE CAHBEHBEIX WTYUEDOE H pACIIO-
ACKEHAR NATPYOKOR B HOpPITYCe B AHNOW anmapara, yaau-
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HEIX [ HEYASHLIEX ['i.E'l[I'_’-l'P'_'f']'l'JJ.III.ﬂ SMEMEHTOR xHMHEeCKOH &n-

napaTvpi.
B mrynepax, NpesHs3HAYERHEY [OL H&JHE ArDECcCHB-

HHY HHIKOCTER, PEROMEHAYETCRE DDEIYCMAOTPHBATE BCTHB-
nete TMATPYORH, TMPeACXPEHHLLNES HTYRED OT DResieRpe-
HERHOD I[‘.EI-HI:!l:I:H., L | [lI:IH HaMl¥yYHH IIFII:IZI'L."IHJI_}[]-:I—-I::IT HOHTAETH

€rc oo cpenod. Kpome Toro, BeraBHLe TATPVOKR HORTIOHSIOT
CTCEAHEC AUPECCHEHMWX PAacTECPOE N0 CTEUKAM anmapara,
4 OPH-IOCTATCYHCH ANHHE BCTABMOrG natpylka cospaeTes
BOSMOMHOCTE CHPORHOrD 380KBE e
FHAKOCTER,

4, CTpeMUTBCR K TOMY, Gvo-
OB OTHOLEICHHE MEPHMETDE Cceue-
HHSA K €ro NJOMEHAN, XapaKTepH-
aymilee MOBEPAHOCTh, HAXOIA-
WYKCH B KOHTAKTE ¢ ArpeccHa-
HOH cpenoh, ORI MEBHBANL-
Heit), COOTHOWEHHE MeRaoy pas-
MEQAMH CCUSHHT H CHOPOCTHIO
ROPPOSHH Metansa & AanHci
Cpene onpexcaserca kosdibu-
umenrom [ [17, e 598]
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tae F—moonae cowengR; P — gas
PYHHEN MCPHMET)  CeSoHHA, N nep-
FAIMLCTCCR  BOMNERCTRKN  KOp(OanoH-
noft  cpeat; 0383 — posddimmpenT

E | _-E E
VCTORUHBOCTH MPOTHA KOPQEOSHY  Coge- £

HHA M3 YTOROH ToMUHcR' @ wm, npe-  Pre. LEL Koberpyruwe ane-
EHMaewOrn =3 ELEHHILY RMAMEpERIE, MeHTOH XHsMidveckodl anmn-
PaTY PR
Tpefyemoe suaueHHWe STOrO B T e A
KOSOHEIHeNTs AIA  AaTanHof)
Cpenkl (fep) NPAMO OPONOPEHCESNLLD CHOPOCTH RKOPDOIHY
B STOH Cpene

ik

Bry = ﬂﬁa"

rae K —cwopocre moppessy, smsfron; 006 — cropocTh O &
CAl arpeccHEHCl cpome, npEuaToll B Eayerroc ycF:?-:rnnuﬁ rr;Ep::m :

. OOTeKSeMOCTR  KOUCTPYELHE, OF HOTOPOR  3anHeHT
CHOPOCTh HCNADENHA SAEeKTPOANTE, HanpuMep maarp, Yes
MCRNEHHS: HCpApeliEe, TeM  O0ALINe KOUTAKT MeTANIa oo
CPEHON T ANHTEMBHEE UPOLECC HOPPOSHE. . MuoHMa nnoe
RCHADEHRE XAPAKTEPHO JANR KBaApaTHEIX Ccouernfi, Max-
CHMAAbHM: — ILAA  KPYTAOTO, NPHRSTOR0 58 STAACHHL
sneMedT. H. M. Kackeswy [B], mecnemvs snmsume hopmik



EAMMAHEEBBIX Hppnaed HE CKOPOCTH EOPPOSHH B LepHi-
CTEIX HEQTAX, NREUEOHINT QUCHIBATE OTHOCHTEABNYIO CTO-
KOCTh Pasiiqlblx SieMesETon Ay KAk OrHOEHHE MaBCH-
MAALEHX CEOPOCTEH KOPPO3EN AAHHCTO 3MeMeRTa M.y H
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6. PapnomeprocTs oforpesa w KoHmedcausn napos. Ha-
ANENE MECTHRE NeperperoB, NapobhLix NOAYLOCK, HEPABHO-
MEPHOCTE KOHTAKTA € KOHISHCATOM — NPHTHHE CHABHRE
KOPPOIROIEEYE paspyieril, _

7. FIcKARYaTh KONTAKT PASHOPOAHEX METAAJ0E B 38K
TROAHTE, NPHROLAUEA K KONTAKTROR woppoand. B cnyuae
pHetdfeEHOCTH NPHMEHEHHA pASKHHX METANADE KONTAKTH-
PYCHIIC NOREPXROCTH ACVEHE ORTE HI0AHDOBAHE NPOKAAL-
KOH, He NpoRoIAlneR SJMeKTPHYSCKHR TOK, -

Bauanue NexanunNeckuy RanpRwenus
i EUOPOCUHTMNNCCRIE RASDYION

Mexanuueckne Hanpaxenuna. B vojonHsx pOSneHcTDH:
ATRECCHBHOA CPel KOPpOoaMin CTHMYAHPYT NOCTOHHHBIE
PACTATHEAIOIIHE HANPAMCHNA KAk BHeIlHHe, TAK H RHYT-
PEHHHE, DCTATONKEE NOCIE TEPMAYECHOH ANH MEeXanHueCro)
OOpADOTEY MEVANIA, W AHAKONepeMeslwe narpyskd. [lep-
BLIC DLI3LDAIDT HOPPOAHOHHUE PACTPECHHERHHE METAJNOB,
BTOPLIE — AEJAEHHE HOPPOSHOHOON YOTAAOCTH.

letann, ENOAHE KOPPOIHOULOCTONKHE B TOE MM HHOH
ATPECCHBHON CLEAE, HAXOANCH NON Harpyaod, MOMeT pas-
PYMATECA, THHMIBCPTAACL KOPPOSHE MON HENpAXeHHEM *.

PactTRrnepanimmyue Hagpaxed s, OopoppeneH-
HilC I|'.'I.I'!JT1'IE']'J.!J-:IE H.L'PI':'L"I'.'HJJJJ-I}FL Cpcadd K PaCTRIMHEJHMIIHA
HANPAMKEHHH BREALIOALT PASPVILCHHA MeCTHOrD XapawTeps,
MEHKPHCTAMLARTIIOE (N0 CPEHHLAM Sepei} HAH TPaHCREpH-
CTEJASATHOE pacTpeckusanue (om, pue 1.1).

YEeAUNCHHC ODINCH CHKOPOCTH KOpPRoskH NpH 3ToM obRYy-
HO PEMG UpONOPOHONANLH) NPRACEeTHEM PacTArRBAD-
MMM [ANPAMENHANM, Y70 [ICNTREPKIACTCA PIOOM 3HCICpPH-
MENTAILHEX MAHHGIK, HANPHEMEp, Anf samMiixa [2, c 20Z]

* Cyuragten, YTO WHCTHE METIANK EOPI0IHR 00J,  HANDAAEHSM
He IICLECPHTHE. -

-

(prc. 1.24). Kopposuonmo-sexsnpyeckpe TREIEILT  HaAYH-
HAGTCA ¢ NOBRPRHOCTH MeTEANA, KA CACACTEHE JOKaNB-
HOUO SHOAHONG NPONGCCs H KORNGHTPALEH PacTAFHBSIONMN
HANPSKEHNH Ha aTHX yuacTax. Janauveiinree ux pagsuisde
JABHCHT OT NPRIALKEHHON HATPYEKH (M0 KAXIOMRD KoH-
HPETHOPD COY4aA CYULECTBYET NPEReNLHOC  HANpPIXeHHe,
HIM(E HOTOPOrO PACTReCKHEAHES He IPOHCHONNT), ATpeccii-
HOCTH CRCAM, 8¢ KOHUCHTPAMME H TeMUEPaTY[EL,

CTORRGCTE METANAOR K KODPOSHONHOMY PACIpecKHEA-
HAK NPHAOATY OUEHWRATE 110 BPEMEHH A0 pRIpymenH: (paws
NOHBACHAA Nepnol TPeUlHHE ] cOpa3ns, Haxoisiuerocs nog
HATPY3HOH B ArpeccHBHON cpege.

FlHMe PACCMATPHBAKTUA CPEAR, B KOTODEIX MOTAMNH R
COLIABE, HAXONACH B HANPHMENNOM COLTURIHH, RODBEp-

FAIOTCA KOPPOSHOHHOMY pacTpecxueanwms {20, ¢ 200 21,
. 17—18]:

narepsaa Cpeua
Coranm  unagoyroepo -
CTHE . - = v w0« PAcTiopy NaOH, Magsil,, wArpaTw

" KaaUnd, haTpirE o aMuWoHHY
CTaan  yra@poamcTHe n

RHZEOMeFHpORAgEs Eroaise  woknesTpaponasike pac-

. Toopi MEpCls, sominae pacreopu HON
Crame xposMbcrie ., . , Poacteopn NaCl, NH.CI, WNasHPO,
HoEy HiS, mopcees noga
Crann zpoMepnkencvese PReTRopH xaopracn Na, Mg, Co, Ba,
Ca, Zo w ap, wopegan moma, pac-
_ Thee (MH 100y
Cnaapwt wesase . . ., Tlapw NH, parceops privmies comed,

DAEMAGRE Srmocgehy, Come N Anps
NH, & S0, '

Monesb-uerasr . . . ., ]'[?;F:-: HF, pacrnop H,51F. pacasae

; aQH, xjpouoBen xweaora

Comanu sacwmnrense PRCmAss o pacroop NaCl, Mopesan
DOy, PHLTRODH Eaopuaoe Ca, Co,
N,

CrAmer, . . . . . . . . Pacpogna PB{CHCO0),

MeperMennue HATPYIKH |{PACEEMENHE — owa-
THE] I OIHOBPEMENHOE LefcTBEE arpecCHBRON cpentl Besm-
BAKT KOPPOIHOHHO-VCTRMCOTHHIE PASPYIDEHHST MeTalloR.
B ofudinx YSIUEHAK,, HRMEC ONDEOSTSHHA Y SHAaTeHNE nepe-
MEHHOrD Hanpamennn (9Hcan wnxace &), Tax masteaemonrn
TPELeNd YCT/OCTH, METaAN He paspymaercs, [Ipy ogmo-
BPENMEHHOM ACHCTEAH CPEIH 5TOT NPefen CHHMAETCA, T. &
PHSDYIIEHHE HACTYNHET TIPH MeHbuel HRarovaxe (owsnas



' ]IHEJIDE} 0 COOTEETCTRYLT TpLAcday HCI]:IFD-F.I]]EI]']HI]% WCTa A

ot Meranna {pac. |26, xpupan 2).
" B pesvinTare KOPPOSHOHHON YCTAMCCTH MEeTddNa €ro

obiias Koppo3nsd e YOHINBACTCA, HO NOABASETCH CHAYARA
COTHR MHEPOCKOMHYECKHX TPelulpl, Nepexolfinaf 3arTeM B
KOPPOIHONNO-VETANOCTHEE TPEWMHE, XAPAKTER pazpymie-
HHS MpH 3T0M OORLIER YacTRE TPAHCKPHCTAAANTHEIN, HO

A, oo P

g ar s OB S o
o, S (V77 ) _ Lgw

Pae, .26, SapuceMotTE  npo-
Zena ¥eraactmn Ot sHiRoOeRe-
MERKEX HANPEReHEA B OEfk-
CTBUR ArpectHIacid Cpehl
frese yETANDCTE MTPH OTCYTCTENH HOp-
Aods] F=KDpuoaHoniasa yoTaAonTn)
A=—cpeien ¥eTandcTn; S— yoi0bH»
noc2sn I'Il'.'r[l-pl:ﬂl'llil-EI:I:l:IH: YoTaDAQoTI-

Pre. 1,24, ZappcHmocTs  cEo=
pOCTH KOPPOSHE OMTIMHHER OF
PACTHFHEENIGHR HAnpsseEdil x
ATpEtCARROCTH [acTRCDOR;
§—98 Wati] 4 I HCH Z-=3% INall 4
+ 02% HzOs.

HE HOKAMMAKTEN B MeREpHCTALANTHLIC paapyuedHns. Ha-
TEACHBHOCTE KOPPOSHE OIpOIEtAeTcd CcTORKOCTLIO MeTalaa
B AAHAOH ArpeccHEHON Cpeic o slavelHen snaKonepeMeH-
HEIX HATPY2OK H NMPAKTHYECKH HE S4ENCHT OT HCXOAHOH
ppounocTy Metanna. B orada 1.2 npaBencHm NAHHHE KO-
POIHOHAG-YCTAICCTHOH OPOYKROCTH HEKOTOPHX MOTENIOE H
COAHEDE [ BOZOVXE, B NpecHoll B MOpCEDE BOoge.
[uApoiHRA MHYECKHE HATPY3KH B YCAOBHAK KOPpOSHOH-
 AG-ErpeccHBHOrG JeHCTEHA CpPElli DLISHBAIOT REAeHHE KOp-
POIHOHHOA KAUHTAIFH, XaDAKTEPHOE AAA IPe0HBLX BHHTOB,
paGoTalOMAY B MOPCKOR ROmE, TRAPABARTECKEX TYDOHA,

HACOCOR ¥ Tpy0onpoRoaos (B HArHOaX) NP TPaHCOOPTHpO-

BAHHE ATPECCHEHEX HHAHOCTEH.
KoppoaroHHan EEDHTANHE BOAHHKAET 0PN OUYeAb OHCT-

pox DEMAMCHHE CPCAOLL H CHARHOM YVIADHOMN MEXARHUYSCKOM

B¢ ACACTEHI HA METAAR, NTO LPHOOGHT K BCSHITKTOBOHHID
TREIIHH, TAYOOKOH AIBCHHOR KOppoakh, nepexonmmell o
MEXAHHICCKHE DA3pyitennsd (HLIKpAITREANiNG B pazapofae-
Hier 3eped). HuTeMCHBHOCTE pazpyimenui, NPHYHHASMBIX
EOPPOIHOHNEON  KEBMTAUMEH, J4BHCHT OT  MEXAHIYECKOH
OPCRHGCTH METANIa H erg XHMHIeCKoH CTONKOSTE B Tannol)
CPELE, & TAKME OT 9HCTOTH cOpabOovRH NOBCPXHOCTH Me-

TAME, NpCHHAT B KOHCTRVEIE OOOPYIOBAHHE W HPVIHX
(parTOpOR. )

Tatsnye 1.2, KOppoanoHag ¥eraaetrs seras
2, ¢ 207; 20, e 21] e
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Baugnne KONTAKTE PRANOPOAHILE METAALDD

Hpn woWTakte apyx pasnopofkmx MeTanmon B OB I
SACKTPOTHTE  BOSHHKSeT MEKDOKOPPOSHOHAME FaJnBapmge-
CKHF BIIEMEHT, B KOTOpPOM £07ee OTPHUATEIEHEN MeTans
HTPEET POOh AHOMA, OOMEE DONOMETEILH BT — KaTons (e
puc. LI3). KoETAKTHAR Koppoaus BosSHHKaeT: '

8} B HIICOHAX, COCTOSUINE H3 ABYX PAIHOPOAHHE Me-
Tanads © OOMLWON DASHHLCH noTeHuRaaon (= 0,5 B):

G). B MecTax CORUNHERHE, BHOCIHEHHEY ¢ EOMOHIEKD
METAMION AAK COAABOE PASHOID COCTARA:



HOAROCTH PaCTEOPA KOHVAKTHESA HKOPPOIHS .MOMET BOSHHR-.
H¥Th, BCAN METAATH HENQCPeACTECHHO W HE CONPHKA-
CHIOTCH, & PACTICJOMENE HA HEKOTOPOM (MeHbile Ipegenk-
HOTO) pACCTOAMHE Apyr o7 Apyra. Hanpamep, T. Vammr

) B HaNEARAX, NICOTOSJICHHHEX U3 ONHOTO METAMNE, HO
HAXGAAUerosd B PE3AHAHHY COCTOARHX (OTMUr, IAKAAKE
Hogp.), BAK HMERIErD APyTHE HEOLHOPOHOCTH,

Tafauya 15, Snexrpoaiue NOTEEIHAIN REROTONLY MeT2A0D # [22, c. 91] eynrzer, w10 B BoRONposOUHOR DOZE (peAENLHDE
g n p.ag_:nq-uu.'i{ a:{l:l['['.p!-u:,:mmx [17, e 21] = FECCTORNHHE MeMY MEALK M MelezoM COCTARITET 0.5 em, a
Crawnnge-|  SAgRipoCH noTeumiAg, B0 SMeRTRRINTRY B MODCKOR BOMC — HECHOJISKD ElHMeTpos.
Iy = - — Boisuioe JHAaRCHHE HMEET TaKME CODTHOLICHWE JIola-
mezaan | "™ | MO 00w 6a0H]  GuopRar Ael BHOAA H KATOLA O KORTAKTHOH nape. ¥Beauichne niac-
url.luﬂ'rj-:::u-ﬂ |I.'.'..I. o [ECL L . 3| 0.1 m. Be ) L:I.H.-[[]'i_ KaTone obaeryaer MPOTERKSHEE HATOIHEY NpONECens,
oo < o —_— ﬂﬂﬂﬂa-ﬁﬂﬂﬂﬂgﬂﬁl YCHAHEAN HHTEHCHRHOUTE KONTaxTHOH
KOpposnu. SaBHCHMOCTE CEOPOCTH ROppo3 : A
- _l485 |t —l418 ppoaus avona (4],
i}_.ﬁrwﬂ- ii :?ﬂg :E&ﬁ —IIZ:IE —i?i:gg- ' —I!I_ETI-'F HaXOrHIIeracy HoATaRTE ¢ Dojdce GAArOpORNEIN r-t-ErE‘EJl-
premrEnt | Zogs0 | —0760 | —06ES | —1,i%0 — (1772 TOM (5}, OT COOTHOUIGHHH HX OAODIADeH MOMET BuTh Bo-
Henean —0,430 | =0,328 —ﬂ-ﬁgg —g-ggé —gﬁg PaMena chelyns ypasHeRnen [22]
Hiugean —0.250 | =—0031 | =L i) g
Quwo | —0136 | —0248 | —0i22 | 02T | —0.429 - pn|i| _;_i’.]
oo | o | T8 ) ol | Som | o 4
Mean +40,337 | 4154 : I ' roe p— DPOMALACKOCTE [CHOPOCTL  KOPPOSHA)  HOHTAKTEDVEMSD
Cepebpo | 10800 | 0277 | 40480 | 40200 +0.227 TANAd ~ BROZA; Po=— NPOHHLABMOCTE  STOTC  METANAA ﬁql; }[m?;mﬁ:;

rj B MEKTPOAHTEX, OHKHCAHTAILHHE HOHN ROTOPHX Go-

nNee OOINHKHTCALER, HWEM MOTAJN H3OEeMMHT, ]lElFI]:IE{I}-'I-E!ﬂ,'}HE'
JAe3c HAH AJOMHHHA B pac-

3 K TEOpaX Meansx codel. B sToM
%hfﬁi'ﬁ' CoyY#e KOHTAKT BOSHHKZET B
& PERYIILTATE CTACIKEHHA Me-
é""? TanTHUCCKOH Mead (HS pac-
¥ ol fomed L1 Aed apenp) na eTANLHOM HIZEAKH.
E o ,_,,/'.H, [loTeHpHans METAAAOR b

# & ¢ & A paliHunHE SACKTROAWTAX HE
LA T LAl s A AT - y
NN, A0 ogHEakoss, [losToMy HHTCH- |

CHEHOCTE KOHTAKTHON KOppo-
IUH SABHCHT HEe TOLHO OT
NPHPONE  HOHTAKTHPYIOUIHY
METAANGE, AC H OT SMEKTpO-
awra. B raba. |.3 NpHBegeHk
JHASEHHA DOTEHITHAJAOE HEKOTOpHY METEAA0B O THOHYHHRX
SIEKTPOTHTAX, '
Kopposps uanfogee WHTEACHEEA sOIEIH EOHTARTE B
oraaleBaeT M0 Mepe YAaJeRAd OT MecTa HONTARTA.
XapaKrepioe pacnpejencine MACTHOCTH TOKA AAR maphl
Melb — WOJP30 B SEBHCHMOCTH OT PAacCTORHMA 0T MeCTd
rAsPasta NOKERARG Ha DAc. 1. 26, baarogapd SAeRTpONpO--

Prc. 1.23. Pacnpencnekse 1w0y-

HOCTH 10xd FA  DOBEDXHGCTR

KOHTARTHODG  SgehlehTd Meln —
wameat [17. & 101

— mMnans Goace GAEFOROANOTS Meraxia (xavoma): A — ieoinams
METAlna (aBoaa). : { i
Ilps parnex BACULAARX ANONE W KATOLA HeHeTaTelh-

HEIE KOHTAKTHl COPELEARIOTCH pasdHuell NCTeHEHAHOE B
AAHHOM SJJCETPAONATE.

Baurmue cROpoCTU OSUMENUR £pedut

CoctoAmke cpean HMeeT GoApluCe axanetue, Seofenno
A TPONECCOn, NPOTERANIHY ¢ JENCIApHanunell KHoao-
pofs. Co CROpOCTEIO ABIGKEHNNS Cpean CHAZAHO TOCTVILIE-
Hie ERCAODOMEA, Erd- PACTROPHMOCTL W Andidvana B cpone,

Ma pre 1.27. 0 BMARO BAMAHHC CHODOCTH JURMMCEINS
HERTPAJILHON Cpefn (NpecHan Bofa) Ha KOPPOAIG CTAAH.- 4
Euayane HOppOsnsg VOHAMBACTCHA BOTCINCTBHE OCCTYNAEHHA
KHCTODOAAT NPH oNPefelciiHoM SHAVENHH CROPOCTH HRiMe-
HHH CPeibl, KOTOpOe ZABMCHT OT AHHOHHOTO COCTEES pag-
TROPA, KHCACPOL CcROCODOTRYET DACCHRALHE MOTAANE H CKO-
POCTL KOPPOSHH CHEMACTCH 10 MEHEMyma. Tlpn nagemed-
WeM YECAR9eHHE CROPOCTH MRAHENHS MHELKGCTH, TaccHREAR
MEHKE TMOCTCLEHHD paspymaercd (CcMHBAETCH), B CKOPOCTE
Keppo3il BOIPECTAET. . -

B Oonee arpeccHBnmx cpemax, HampHMep B MOPCEOGH
sofe (puc, 1.27,6) wam pasSabacHnmx: pacToOpax cepriod



‘WACHOTH, 3EEHCHMOCTE KOPPOSHN OF LBHMEHRSE CPELH ApYy-
raf, TEK Kag 0EJACTH MACCHEHOCTH HAN He2X24HTEABHE RAE

- HX NET COBCEM.

»

i
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Pac. 1.%7. Bapanye cgpopocTd NENHEEER cpefnl HA EOPROZHID CTLAH.
G—o opecHall soge; § —3 NOpOKGH BOAR-

T T

] Baunnue TEMHEPATYPE B ORGASHIA
e
[lpi NCOMOIEHHN TeMAEPATYPH YCHOPARKITCR ApOUeccH
ERGYaRH, COUTBETCTECHAD YMEHEN2eTCA NCPENanpAKEHHE
KaTOMAMX TPOUECcOs A YBeIRMHEACTCH HHTEHCHBROCTL W
cKopocTe Koppoand. B oTo e BpeMa pacTROpHMOCTE KHC-
NOpoaa ¢ YBREAHUEHUeM TeMOEPaTYPH YMeHLILASTS. To-
3TOMY CHOPOCTH KOPPOIHH HE BOIPACTAET HENPEPHRHO C
TEMNEPATYRON, 8 HMEET ONPELCACHILH MAKCHMYM.
IasneHye TAK#E YCROPHEET KOPPOSHID MeTLAN0E b 2JekK-
ppodnTax. QU0 HIMEHACT PACTIOPHMOCTE YHACTEYIOLHX B
NpoUecC: KOPPUSHK FA30B H, B NEPBYI0 OYEpEh, KUGIOpOLE,
MOWKET GHEBATE MOASHWUBCKHME HANPIMHeHHd B MCTanne,
pAuACT B3 pRANoMEenpe (THADONHS) NPCAYKTCR HOPPOSHH
(coneft), OOuUEno NP COBMECTHOM ROAUCACTONN TeMmoepa-
TYPH H MABNEHHS NpONECC KOPPOIHU YCROPRETCR,

Baupaue MucponpeariEios

[lpucyrcTene WUKPOOPTAHHINMOE 8 3eMAAROM TPYHTL,
GOAOTAX ¥ B MOPOWOM uae oCoDeRHD OnacHe JUTH nounef-
poil » somnol koppoamn. MKA3HCIEATEARHOCTLE AHABPOOHBIX
MUEPOOPTAREAMOE TROTEXLET B OTCYTCIBAC KACAOPOAS H
yeuAWBaeT Kopposue, Hanpumep s eome B 10—20 pas.
Sra GHOROPPOIHS HBIAETCA CHRJCTOHEM CROCOTHOCTH BIH-
pofioR BOCCTAHARAWBATE COMU-CYILMATLL A0 CYALHHAOE H

cepopaAoporyE  {CYnnaTpeEYINPYRIILES GaxTeprn)] M
MHTPATE A HHTPHTH A0 830THOH O A3OTHOTOR KHCAGT {.me-

maTpOGHUNpYEune  Gaktepun). Tpn NPOTEKAHHH T2ENX
OpOUECCor HamenweTen pH cpeaw o snekTpomdwd moren-
(RHEA  METAANA (HEOPHMEp, CTAMH) B SACKTPOANTE, co-
ACPHADEM MHEPOOPTAHHIME, 970 COOTBETCTEEHHD ;:m-pa-
RACTCH H Ha KHHETHKE SJACKTPOXUMWUECKod Koppoar,

Bavsnue roeans

[lp# KOMTAKTE B CROTBIREHEH OfHOrG MATEPHENA OTIIO-
CHTENLHO LPYrore (MeTania mo Mevasay Haw HEMETALNY],
EI‘.:IHEP:-:H:J-:_.‘T;:- HX Paziens mogReprieTcs PAZDVINEHHD, TaK

HILBACMON TOPPOIHE NOpH TPCHHEE  HJH ETTHHI-KOp-
iebhi . 11_ PPETTHHI-KOP

Mpie Tpenuw B ofWuney yenoonnx, T. e ua BOIMYxe,
HPQLYKTIMH KOPPOIHH RBAMIOECA ORHCHH TDYIIEXCH MeTas-

A08. 1o wnenmo T, ¥roor [22], mexasnsy KOPPOSHE 8 3TOM
Cayuae He s@eRTpoxumideckinil.  MoreHcHpHocTs  Taxoro

MPOLECCE YOMIHBACTCHA MPH VECAHUEHMH HATPYIEH B CKOJib-
EHHE, HO DO BARMHOM BOIOYNE MEHBIUR, 4EM B CYXOM M
PAETHUCCKE OTCYTCTEVET B CPERE a207Ta,

B yenosmax nozaeficTEHS arpeccHEsmHx Cpejl, HANPHMER
CepHON KHCAOTEL, XAPAKTED KOPPOINE NPH TPeHHE H3be-
HAETCH, npoiece nprolperaer HCKTPOXHMHISCKHH * xapaK-
TEp. KpoMe KOPPOSHOHKOR SKTHBEOCTH cpentl  (KeenoTn)
2 ITOM CRYHae HMeeT DOALINOE SHAYCHHE €2 CMASHERIONET
cnocoluocth, Tam, P, A, Mavesckar v A B TyprobcKas

[:‘EE] [OKAZANN, YTC UPH YEEMHUCHHH KOHUGHTDPALHH CopHOR
EucnoThl oT | mo 6 B wzpoc cramn OXZ3F2BMANST npe
FOEAHUNACK, 8 YMEHLIIANLCA, ABTOPH oOBRCHIIE 3TOT GaKT

Coaee BRICOKOR MACTAHHCTOOTRIO (CMasupaminedt cnocob-
HOCTRIO) KHCAOTEL € YRETHYCHHOM £e KOHUSHTPALIKA,

BANRHUE BHEWIEI0 BAEKTOULECIOZ0 ROAD

[Mocvosnuud  asexTpiucespt Tox B DGR BEITTeHAR X
YOIOGHAR, AHHHAR 3ACKTPHRRUMDODAHEGrO TPAHCMOQTA HE-
RETCA HCTOUHHKOM (YW A3I0MKK TOKOL, KOTOPHE NpOXOAA
HEPES AMCETPOANT K MeTANARTCCRON KOHCTPYKIHE, BhLSh-
BRIT €2 KOPRO2HIO (SIEKTPOKODpOasio),

By pamiune TOKE MOryT 0oCTHTATE 200—300 A' B oco-
OeHHO ONACHH JNA NOAFEMHLIN MeTalIKYecKE: W HUEZEA)-

GeTanlx coopymenndt. Tlpn kopposms mogzemuol Tpyou,
RHIHBAEMOR SUYMAZNINME TOKAMI, B MOCTEe BXOZA TOKA



EOIHOKECT KaToawas aona o Tpyba KoppodHd HE II':]HEI-rEé:I-
FAETCH, R MecTe BHXOLA TOEA-— AHDARAR aona — Tpyba

HUy KOPPOLEHPYeT.
ym%mnp}a rnpaF:I:-::E E.:]I::Tamme. PPH KOpPOanm Gy ianiiimh
TOKEMH BecuMA SHEMHTENBHEL I OpH CHIC TOR2 1 A B Teye-
Hile GUEOID ToLa MOCTHrAWT: A0H Henesd — 9.1 gr, MeOH—
10,4 wr, aZmmMEHEs —20 K ipHKs — 10,7 Hr, CBHHLA—
c. 169).

Eglﬁlf:;[iﬂﬁ?i;phﬁm :J GAYVAMAANWEME TORAME NPHMERANT HX
OTROL — APEHANHE, VCTHHOBKY CHCUHANDHEE anoaoe O H30-
psmE uoKpHTHAME. Mepm no aatiwre mﬂnﬂﬂﬂ-ﬁETﬂHH]:u{
KOHCTPVELRH 0T EOSUCHCTRIA H{,Eﬂ}nmz; TOKDE [peLye-
morpenld B nmerpyruEs GH Ba— 7 i

HEMETAJNHYECKHE MATEPHAJEL H FAUHTHBIE
MOKPEITHA

Tpn peineddH BOOPOCa O BOAMORCHOCTH I:E'.HDJI!:LSDE?HLLH
(EMETARTMUCCKHNX MATEDHANDE ¥ JANINTHHEY LCEPHTHE Ha
X OCHOBE O EIPCCCHBHEIX Cpenax HeoOXOIHMO YMHTLIDATH
X XApAKTepHEE ocoBeTHOCTH, nnaw:m.'a[crmfm DTﬂfTLH
[penncdTERHE gTHM MaTepHanan nepclh MeTE 0w P
pHBOPE MATEPHAMA, HAH OTEAZATHCA OT MX EJPH]'-{EHE'.HEH:I;!

Onpeped AKILEME QERTOPAMY, XAK H JAA METANJI0E, H
NAWTCA [MPHPOLR, CTPOEHHE W THMHUCCKEH CUCTAR HeMe
TARMUMECKOrD MaTeprana, PasaugaT Apa TN MaTepHa-
JICB; HCOpraHEYecHHE H OpPrANAUECKE — NRHPOoAERE U CHE-

: ATEpHATH.
TET}ET;:E‘;JH]IHEEHEM MATEPHALEAM B OCUCBHOM OTHOCHTCH
pOTECTEEHHEE [OPONE, MHAERAAL HenepepafoTAHHEE HIH
nepepsGOTAHEEE, K OPrauLtecKEH MATEPHANAN — NPHpoA-
HUE MATEPHAJL OPFEIEYECKOrD TPOHCKOAICHHE {neperd,
BHTYMEL, MEKH) 1 CHETETHUECKHE NOAHMEDIA. ;
Naa CHAHKSTHHX H OPTEHMMECKEX  MATEPHAJOE npo-

gecell KODPOSHN MPOTERAINT MO-PaIncuy.

XApAKTEpHCTHEA gopposHodHof CTORKOCTH
CHNHEATHHE MATEpHAIOE

B oranuie OT KODPOSHE METANLACE, (A3pYLIeHds CILIH-

'KATHWY MATEPHAIOE ROCAT HHCTO KHMATECKHR AXH (HAH-

s M Ceanfinznar 1967,

Ko-niexavmtecknll xapakyep. Mponeccw muddyanm, nammme
TS METEPHANOR CPravunuecEore NPOHCKOMIeHNH, NI CH-
JIHHATOR HE AMET CYULECTBENNOND 3HAUCHIA,

CHANKATHEE MATEPUATE PFA3PVIIAIOTES B . PRSVIRTATE:

] ¥MMEYECKOTD DRARMONSHCTBHE Cpelkl ¢ OKHCAAME,
MpeobiananiIMMy o METEQHATIE b COCTHCTCTHHY € €70 MHHE-
PRNDIHYCCHAM W XHMHEYSCKHNK COCTAROM, 3TH [POLECCH D
PEBHOH CTCHCNE 2ETPATHEAIT Kak OKHCIM CAMODG MATE-
PEATE, TAK # BEECTRO, KOTOPEM CUEMEHTHPOBAHE CHIN-
Kathele mavepnant. Hanpumep, necysigy MoryT GHTh cls-
MEHTHPOBAHE aMOPQUEM KPeMHeIeMOM HAN OKHCHID Kaflhs-

st (HIBECTBIO), # OT 3TOM0 3ABMCHT WX XHMHIECKAR CTof-
HOCTE,

2) (hHIEKO-MEXEHHUCCKHE DPOLECCOE, BPOHCXODAIIEX B
NOPEX CHIEKATHOID MNATEPHATA DCIBACTEHE BOAHELHOBE-
HHSL B HHX HaAnNpAXesal, ATDECCHBHAH Cpela, -[(Onajize A
HOPE, KPHCTANAKBYETCA D HHX, HauopuMep, B BHAR COme
HAIH AbZa (OH 3aMepIanin s0Me), WIM b 0NOopay OTEN4AH-
Bawred ODPASYIoIIHeCH OPOLYKTH Koppoany, B pesyanTate
MOAHOED 33NOIHEHHA MO) BOSHHEAST BHYTPEHHEe: TaLJCHE,
TO HEHIDCIKHO UPHEOOHT E MeXaHHYeCKOMY PaspyUlcHI
MATEPHANA.

ANMHHCCKER CTORKOCTS CHAMKATHHYX MATODHMSJOR B ar-
PCCCHBHEX CPedax 3aBUCHT OT CHSIVICILHYX (haKTODOB:

) XHMHYECKOTO B MHHEP&JOTHUECKDTD COCTALE MaTe-
pRAanz; - :

0) eTpYETYPH (KPYIHOKPHCTAAIHYECKAR, MeAROKPRCTA-
JHYECKad WAH aMopdHag);

B} MOPHCTOCTH (OTEPHTAH, SAEpLTAR, obinan),

B 3dBNcHMOCTH OT XOMHEYECKOrD [ MHHEDAJCTHUBCKODD
COCTERA CHAHKATHHE MATEpHAJL XUPAKTEPHSYIOTCH Boab-
el HAH MeMbIODEH KHOAOTO- EJH IenoyecTOiKoeTRIO,

KMCAoTOCTORKOCTR HAH EWHCAOTODYROD-
LQCTE WX IABHCHT OT COUMCPMANHA D MATCpPHAAAX Hepap-
TEORHAMER WIH TPYAEOPACTBOPHMEX OKHCROE ¥, § MNEPDYIO
owepeab, Kpemuciema 30y, KOTOpWE HE pacTROpHETCA B
KHLJIOTAX, a3 HCRMGUEHASM DIaBHKOBO0H, HO PEeardHpyar co
MIEnOuaME, Hem. donke cogepmanue 510: o HoxooHOM Ma-
TePHANE, TEM BHINEG er0 ENCMOTOCTOHKOCTR, weM Gonkile co-

OCRIKEHNE OCHOBHEIX OHHECIOB, TEM MEeHLUIE KHCIOTOCTORH-
HOCTE M BHLUE IHeaonecTofROCTE, : . .



Ilo CONEpRAaHHID H:FI-EHEEE"EEMH ACPBHRRERE GOPCAL [TOR-
PASNEARKTCA HA & rpyiiws "

YAnTpEKKcane, =760 Si0; . . . .
 Knesnme, BE=TE% S0y . . . . ..
Lpempe-HelTpasenne. G2—G3% Si0, agneaer o oop

Ocronne, 22 S0y, ., . . . Cosazeth, nwalizon
Yaprpa-ocwonrme, 24—40% S0y . . neposcerRnTH E D

RBApU B OOp,
LEOQHT 0 AP,

Huike DpHBOOATCA CiEHKH CTORKOCTH HeODraHHYeCcEHX
METEDHAAOE (ECTECTDEUHLIX W HCKYCCTECHHMX) B pasiny-
HEIX ceAax:

Maregnpr Bozao e o XEocoatu
Ezplonarpue mopome  (Ha-

BECTEREH, ADADHETH,

MpRMORY . . . . oW o . Kopotugs Xopowan Hecrofiss
Llewerrhye detope , . . . To e Ta e To we
CHNHEETHIC KEpANY B Glo-

B e R e CATHOCEYelbHAR o

[Mepotixe B2 rpasra, ap-

ApzHTE, AuaGaa: L, . . . Onpmwar  Orsoca-  OTistcmam
TOALHAS

bevhpn gn ocHOBE N KGEG

CYERAa ., . o v 2 v o o Hlecrofer HecyoBenm Xuvpouwss
I nenoroynopsse  Kipmay

OAHTEH . 5 o & o & o « « Aopoman  Omnpscp-  OYSuypas

TE LA : .

Orecymopeei Kepmes . .. OrrOCRTENSHaR Xupowas
IU'Bdpnnmit  srpmEy  {paggd-

BOO) = . & v w w v o v« Ormocy-  Heeroex Orbocs-

' - TEARIARE TEAENLES

KepaManT . & o v v ¢ u a

0 HTE AR EST

Kpoke CTOAKOCTH b KHCAOTAX W IIEJOUAX H CDOTHET-
CTEERND & PACTROPAX COMEH KHCACTD ¥ OCHOBHOID- XApAk-
Tepa, CHAHHATHELIM MaTepHadaM HPHCYlA CTOHKOCTLH B
OHHCRHTENSEX H OPTAHHYECKHMX MMOKOCTAX (Ha 9TOT NOKA-
JATENL RAHEET MOPHCTOCTL RarTcpnani}).

TeMmepaTvphbe npegent OPHMEHEHNA MATEDHAACE e
OPTEHHYCCKOIG DPOBCXOMIEHHT B ATPRCCHBKBIX CPRIAE, KAK
IPABRID, aHauyTersko pume (na 100°C u dones), wem mas
NOGHMEDILIY MATEPHANUE,

MeTons HCNHTANAE H OUEHKAE XHMEYMeCKOH CTONKOCTH
CHAHEATHRIX METEPHANOE CHOAMYCH K ONPEILIeHNID KHCAO:
TOCTORKOCTH  (HlenoYecTORKOCTE) H NOPHCTOCTH, 4 TRIKE
DOI0- H FasonpoHRIlaeMoCT, 1
. Kucaoroctofikoets . (MAK lueaouecTolikocTe) CAJIHKAT-
HOTO MATEPHATA ONPEEEIAETCH & Meqsopasapofiennom Co-

CTORRHE N0 VORAN MAcChl Nocae ofipafoTkl Martepdana w
reserne | 9 o kenawed xweaote (Weioun) B BHpaKacles
B mponentax (TOCT 473—64). Camum  KucaoToCToRRHD
matepnaton (100% ) asaacres kpapm.

_AmE HeHCTOpHY MATEpPHAAOR, HANPUMED AAS CHTALIOR
(meren HEMEXMMMAIT) [10, ¢. 216], nefcTeue arpeccun-
HOH Cpegl OOPeReaHeTCH TAKME KAK A8 MEeTANJI0B 10

CHOpOCTH Kopposwr [B of{m*-v) man o mufron] Ho ouenw-
BASTCH N0 rpex0aMabHol MiKane,

KHMeaoTocTolKOCT: CTEKOA ONPCEERARTCH N0 NMOTEpPEM
MACCH DOBRPXHOCTH W OLUEHMBRETCH TPEMA KIACCEMH, TPH
CUEHKe XHMHYECKOH CTORKOCTH 3MIJCDUX NOKpHTHH, KpoMe
MOTCPH MACCH OOGERXHOCTH, VYHTHEZITCA TAKME BHEILHAS
HIMEHERNST (MATO30CTh, WEPOXOBATOCTE).

[lopHCTooTh XAPAKTEPUSYETCH TPeMs NUKEIATERAMI: K-
FMYWEHCH  (OTEPWTOR) TOPHCTOCTLIO, ONpelensemoll no
HACBILIEHAD BOAOH, HCTHHHOR 0 oOweldl mopHeTocTR®, O KO-
TOQOE CYAAT OO0 MAOTHOCTH 1 ofbeMHOf Macce maTepHaia.

Pafsune 14, MOERIATOAN W OueHKa KOpPOIAGHAGH CTORKEOCTR
. HED PraHiTe CHAX MaETepHAlGH

. Crexny Suar ki
= Crofinoery L R,
IKITERH it &k ABEIFL
MOCUH CUCTOTHEE | cEQ[CTh KECANT]- '-':':Jl'-lm'l":"El i
sarjeak NOSEPX. | mUPPOANE, | yaopHIcTh, | DOREHAMEHME | ooy e
MGGy O] 1 & e, T H
HIOLTiE .
| o r m
= (1.7 Ges = 001 < 07 B — orakt- |Ges orpoan-
| BEMeRo- 00001 EHT:)  RERHT
EEIH A — Xopo-
I R
e : - ; L .
0.7= L5 - I 0,1 =5 =07 I O - orpe- | TTpnsen n
af dnhEada HiTuexnany | QCEaHHTTEHRD
> 18 | Mamnan{ =205 [aapy- H— ne- He pexo-
(Wwepoxo- MERICT L crolfid | MeHaywTeR
BETHR] : I
A 3 |

JLOACORCUNCCTL  CHIHKA THHX Gy TENCROYHRIE H B A -
[LHE MATEDHAADR OINRICARKT IO MEXAHNUECKHEM TOKAZATE-
aaw (FOCT 310—60), Onpensgensas npoddpegaT nocae



T

ROANEHCTREN ATPECCHBHOR CPENH 83 PRZNHE IPUMERYTEN TE 13 m.mE-'.tmhr:-: MOAHMEPSX NN B NOMHUMEPAX CJARHERHOH

BPUMEHE, YTO TO3BGAHET CYMHTL [0 H3MEHEHHR pOMIocT- CTDVETYPOH TPH TOM He XaMudedsHoM cocTaps. Monexyasp-
ALY COOHCTE METENHAAA O 8M0 XHMHIECKCR CTOAKOCTH. HEIH BEC, KAk HBHACHWIADLCL, HANpHMER OpH HIYHICHEHR SMmMO-
B rtafia. 1.4 coucCTaBANOTCH NOKAZ&TeIN KOpPpPOsHOHIOH KCHAHHY CMOJI, MPAKTHUSCKH HEe OXa3blBaeT BJIHAHEA HA
CTORKOCTH  PRANHYHKME  HEOPIaHH9€CHNHY MaTepHRA0E I XHMHYECKYIO cTofiRocTe [24, oo 198]
MMt PeKOMEHAAUMH [0 HX TPHMCHEIHIO. 4, CTOHKOCTE DOAHMEPOE K meHCTEMKG OpraHndecEnsy
_ PACTEOPHTENCH, SABNCHIER ©OT NOAXPHACCTA DOJIHMEpa o
Kopposus noJdeEMepHRY MATCPHAAOD . [ ACTBORNTE!NA {enenobroe pacTaopdercs b Dofo0HomM=).
_ " Tak, HeNGASpULE EOAEMEpPE — DOUIRSTHARH, NOMRKSO0yTH-
Hapany ¢ dusHKo-MexalideckEdn cBoRcTBaMM, KOppo- JdeH, TOMACTHPOR H T. 0. — HAOYXAKDT H PACTROPHITCA B He-
JHOHEAH CTORKOCTE ARASETCH QNpeAss LM GakTopoM TPH HOMAPHEN PACTEOPHTEAXXN: Oedawwe, Gensone, CCly, wo
BEIDOpPE U HCOMILIOBAHHE NOAMKMEDPHOrD MaTepHAE B YOIO- CTONKH B CIHPTE, BOJE H APYIHX nOJAPALY FACTROPHTELX.
BiE BOSASNCTHUA ATPECCHBHHA CPef. XHMHUCCKad CTol- HaoSopor, noARpHEE noalsepul, copepamue rpynny OF
KOCTh NOAHMEPSE HAMENNETCR B WHPOKHK Npeitiaay He TOJME- nap COOH, nampuyep GeROIENBE CMOAL, §HOJAHAMALH,
KO IA8 pasaddHEX DoUHMEepos, HO B A8 0AHora | TOTD He BCCBME CTORKN 1 NENOAHMPERY PACTBOPDHTENAX — GCHAHIE,
nonpMeps (B 3EGLCHMOCTH OT MApHH, COPTE H T. o). Dka Senaode, EQ Ha0yXaKT HAE PECTRODHIOTCA B OOAARHEIR pac-
BERPCHT OT CTPYETVPEEE oco0eHHOCTEH n  XHMHYECKHXE TODPHTENAX: CUHPTAX, METHACHXJIODHIC. :
cEoficTE ONHMEPOE. ) Tatn, 1.5 npEs0ndATCA DAHNEE O BIUHAHNH CTPYKTYPE
HEKOTOPHE NPCMEOISNHEY FOHMEDHKX MATEPHAA0R HE
BAURHLE CTPYNTHPE 1 COETORE AOANMERT | HE KOPPOIHOHHYI0 CTOHKCCTE B HAROCAeS THIHYHLYE CPemix.

-

B GED NUALYECKER CTOOKOCTE
Megarnuss dedereun aapecciarod ¢pedst

Ha zumuseckyi CTOAKCCTD LHOANMEPHNEX MaTepHAIOH M oA ED
BAHAIOT CHEAVHKILIRG (PAETDPRS ' -

1. [lpuposa OCHOBHOH My Kapfoneniue j0AEMEREL BospelcToHe @TpecCHBHCH CPEABl HA MOMTAMCD CRBOAHTCR
xApAKTEpHEVIOTCA” Huskoll  peaRiMonmofl  coocofHOCTRID, K Tpes OCHORHEIM NPOUSCCAM, KOTOpHe MOCYT OPOTEKATH
yto OOVCIORANBa#ET CTOAKOCTh TAKHK MOAHMEPOE W Eefi- OMUOBPCMEHHD H B PARMAHYHEX COUCTANHAX. STHMH NpOIECc=
Crang KHCADT, enodell o coalumx okncantened. Hamimime cAMH RBARIOTCH: awihdiyand, nalbyxanke ¥ XHMHUECKHE pe-
nRafHEY cpdzell B NOMHMepsX (KAay9yK) TNeHHMKALT HX AKTLEN, :

CTORROCTE B ORNCAATENAX. : Koppoausl nofIHRMEpCE NPORCXOLHT B FeTepOrenuod CcH-

I"_E:HEWJI.I.EHHT:.]-E T H MG 1 {E FIABHOH UCNHE KCOTODHIX cTeMe; B PCAYALTATE JI}]-[I]E]:-!.-‘SHH ATPeCCHBHAA CRLIa MPOHH-
HMEKITCRE KpOMe Yepaa ApyTHE ET[:-MH} CHIDHHERE K Ji- : KaeT B MAaATEpnan, BHIKEACT 1-IEI|5}"'IEIT[HE FAH XHMHUECHKH
CTPYKUAH TOE ASACTUHCM XHMMUECKHX PCareHTOB, B Hact- . R3AAMOGEHCTBYET ¢ TMOMHMEPOM; 4acTe 00A TPONECts npo-
HOCTH, K FHEOpGaHsy -Nog nefCTEHEM ]JJ,E:.-TE-'I-]-I:'!l'-:.' H KHCJIOT. TERAMNT OOHOBMEMEHHO, CrenoBaTenbio, XHKUNECKAT CTOk-

9 Henpgane yHEAHOHANLHEY  PEAKOHONAOCHOCOOHHE KOCTh MOARMepns CYECT XApPEKTEPHA0BATHCA HX MPOHHULAC-
TPYIN, BXOAHLINX E COCTAR WMOMHKEDA, TAK Kk HE ECLE BOCTHED, T. € CHOPOCTRID NPOHHEHOBEHER B HHX arpeccHRnodh
FOYONBL 1 L B paskail MEpe NPUHNMAINT YYAcTHE 2 peak- cpent, MATeHCHBUOCTR KOPPOSEN ONPEASIAeTCR: IMQQY-
IIHAX ThAWIHMepa o ﬂl‘pEE-.’.‘HEgHi:rl'l epe o aHel pearcHTa (cpeaw) K NOBEPXHOCTH MOAACTHUHOIO ME-

3. CTemeHk KPUCTAMINHHOCTI M CTPYETYPE MOIHME: Tepuans, copbumel pearchRTa (Cpedel) noasmMepon, nuddy-
(Aumefipas, cetyaran). CeTiatas CTPYHTYPA, TAK me HAK auefl pearenTa (Cpedw) o TRepnol Qase (nojxmepe), XHMH-
H BHICOKAR EPHCTALAMIHOCTL, NOBHIACT XHMHUBCKYED CTOH- NECKHMH TPEeApANCHHAME [peaklnAMA) Mexay coplEpo-
KEOCThH GOJHMEpOs, TAE EKaK NpOoUecCh THdapyany H rafy- s RAAACH cpensft H NOJTHMEDOM (xumnueckan mpﬁ-uﬂnj, axd-

¥aHHA B OTHE NOJEMEpAX TPCTCHAIT ¢ HHO0 CHRODOCTHER, gyaueli oDpoRywTOoR pPEAKUHH REYTPH DOAEMCpa K EIG

L]
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NOGERRHOCTHE, ARGAOVIHEl NPLAYKTOR PEARINH ¢ DORCpPXHO-
CTH NOJINMEPHOTO METEHANA B rAJ0BRYID EAN MKIEYI0 CPeny.
- ]._.:-I:I-:.IIE:ﬂi!_HE LB TIpOiecca }’}H“E HE HWHEKT pPeiiapniero

FHANEHHA AR XHMHEUCCKON, CTORKOCTH MaTepHAMa, M na oy-
IBeCTRY HBJAAIOTCH  PESYALTATOM HKOPPOIHH STOMD Mare-
pHana.

[Npuneccw angipysnn, coplume ¥ XeMocopBUHE bOCyT
OHTE ONHCEHE  CODTRBETCTRYIMIHMH ypagHenuaMmu. [lpo-
HeCCh AHGHEYSHH TOOUHERIOTCA ueppoMy 3axony PHxa, no
KOTCROMY CEUPOUTE NPOHEKRORERKH pearenta (¢pean) & no-
aumep {7}, T. 0. KOAMUBCTBO PEAredTta, ROTOpge 38 enu-
HHLY BpPeMEHH NPORCAMT yepes | cn® noBepXHOocTH MoJH-
MEPE OEPNENIREYIAPNG K UeH, NPAMO MPOTOPUHOHANLHL,
IPAAHEHTY KOHUSHTPALHE!

.|'—-iE'E

Ox

ene O — kosfufionent  zoddyann, xaparTepizyiomsl  cropocTe  mEds
diyaun {em¥fe}; © — voHDEHTPAUAE andifyHEApYIOMErD peaTcHTa  (ope-
Au) fn pogameps (B ocr®om? MaTepuana), T, o, pASHALE EORRETpE-
AN £y — 3} ¥ MOESPXUOCTH B MOANMCPE HE TAySKLE,” ma KEOTOPYI
RPOCHKESD SR IEpVIOrIe: BEOLECTRO.

HRdjrysen - CBASAHA © TPOHAHACMOCTRED CASTYIOHIN
YPEDHCHIEM: .

-
rae P —npoRRESENOCTE! Ap— pasnocts xseneenfl mO eToponAn moM-
GpaHE — MONRMERSE; | — Toacuie MesGpais. :

[ lpounuassiocTh, B CEOI0 OYEpefl, CBR3ANS ¢ PACTOO[H-
MoCTeie S (B rfem?) w kosdduonentoMm angudvsey cooTHO-
LIENHEM:

P 5§ 1

Kosfdmnpents nngdysHn, NROHATASMOCTE N PACTBOPHMO-
CrH MOCyT OuTh ONpefedent sKcnepuMenTaaeno, OT npo-
LeCCOB RH(YAHH HeOTAEIHME NpoueccH copOunn |dmak-
YeCKON H XHMHYCCHOND). :

Hume npepoasTead GAKTOPH, BANSIOWIHNE HA KDOIUECCH”
mudgysin o COpOUHR CRels B NONMMEDHED MaTepHaj,
K takin faKTopam oTHOCATCN: :

1. Tpapons ©¥a B3EMMOMEACTDHA MOELY MONCKYAZMH
EHGEYHARPYIONErD BRIECTEE B noasMepa (dHzMuecxas
“HAH XHMHYeCHAR) . .

o ey e,y &

" e L T T T T T LT L TR e

Gnszpyeckan copbUMA CONPORMMAAETCA HAOYxXankeM no-
AIHMEDEH, XEMOCDPOUEA — PACTEOPEHEEM DAY XHMHAReCHOH
Peaniiel MeAny TOAHMCPOM ¥ CPCAoR, '

2. Tesmpeparypa, TeunepaTypMasd 3ABHCAMOCT: Ko dn-
WHENTOR AH{MPYESHH, MPOHHUABMOCTH H PACTOORHMOCTH BR-
PAMAETCA COOTRETUTAVIOUINME YDABHCHH NN

L= It exp (= E,,/RT)
P = Pg exp (= E/RT)
& =8 exp {— A/ RT]

rae E£p 0 Ep— KakVolpecH SHEPCHH AHTARANUEE npodleccon RUIGT T
SHE B mposEnAeKDCTE, Affs KAMYIAACE TeMNOTS pacTRIpeHns. -

3. CTpyrypa nonniepa, GOpMa erd MOASKYJ, CTENEHD
K P HCTRAN HuHOCTH, -

[lonepeymime cenzn HPEONTCTBYIOT HAGYXAHHIO W COpPE-
unn, Tlpy Beicokofl CTCHCHH EPHCTAMAHUHOCTH [OALMEDS
ero KpHCTEIALR YIOIOSAREINTCA CTPOMHEM HONepeqHEM CBS-

384 B TAKME NPenAaTCTeYIoT UadyxaHHI0 #  coplmnn
(tabu. 1.6}.

Foflegpa 1.6, Tasonpoasdaenacts p-10° noausTeacna
pazreEqrol mtoraocty o A0C | ocmt o mMAcm? oot pr, eT.)

CRACH[powi A ekoa TR & cpeaay
[lanzuar LI HFEEEEI:H- : - - =
T T LT : :
e e e e

0,922 Ll |4 6.5 fh2-
0,938 &4 0,58 2,1 i 74
1.954 78 (a3 L1 4.3
[, Sl al Q=T | O 4.5
0,595 ' a2 == i 0.5 2D

4. [lpupopa copGepyeMoro penlecTea  (SrpeccHBRG
CPERH), AKTHEOOCTL €€ NAPOE, TEMOERATYDA KEMNEHUT, MO-
ABKYAADHEE BEC M MOSEHRE ofbeM (LMf NApoP Cpraum-
YeCKNX BMIAKDCTeH ), @VHRUKOHAILHOCTE W Ap.

C yBenuuenpeM MONEKYAApHROMO peca, obbemMs @ pas-
MCpd  MOJAEKYIL NPOHRESIOUEND BOIUECTEE  KOSMOHIREHTH
BHOQOYIHE, MPOHHUACKOCTH M PACTEQPHMOCTH  VMEHL-
LIAIDTCH. -

B peavirTare ROPPOSHE MIMEHAIOTCH HABKRO-MEXANH-
NECKIE CRONCTEA DONHMEPHEX watepuanos. Huafyxanue
NPHBOAHT K HX pPasMAaraelHymn, NOTEpE  ODOYHOCTH H



MOCTEMCHHOMY DASPYIISHHED, XHMHVECHHS DOAKIHE — [ Ha-
CTEYEIHH (pacnsiy DoAnMepHHRX MOASKYA H BHARIEHRKD
CODA3YICMAXCT NpH STOM OPoIYRTOD). [TpH Hagwums gpy-
FHA KOMICIENTOR, DANPHMED NASCTHOHKATOROE, B PE3yab-
TATE XHMHYECKOTO BIAMMOASHCTERA ¢0 cpeaoli, nochomiue

MOCYT BRIOEIHTECE [BMMHBATECA] M3 MATEPHAJLA) DDH 3TOM
VMEHBIIAeTCA NAACTHYHOCTE NOMHEMEefra H IPpOHCXOIHT pac-

TRECKHBABUE H MEXERHYECKOE PAdpVIICURE,

Pre, 125 Bagmiie TeMDEQRTYPE HE LPOSEOCTR DASCTMECS

f—rognaraeen B F—aedidsticren HI B —papinzaee d— grrupa-
DAZCTA  J—p0ilasilAbs §—DERAHRGT e NoAnHEplona T

# e EHQIAOETH.

OHcaAniean BHINRAKT Paspue vk ofpEIcREHNE Ho-
BHX XHMEUCCEME CEAIEH B LOAMMEDE, 4TD DPHEOIHT K TO-
TEPE 3AACTEAHOCTH, HEOPRMER PESHH, NPH OMHOBREMEHHOM
YECAHUCHHH TBCPIOCTH H OPOYHOCTH, COAMAHMED BHYTPeH-
HHX Hanpiimensd, cOyeaoRINBaIniiy XpyOKOCT: OOVIHME]-
RODD: MATEPHETE H, I KOHETHOM CHETE, BTO PA3pPVILCHRE,

CrafiuAbHoCTs QUALKD-MEXQRUNECKIY COOHCTE
NOAHAMEPHEY MOTENIAGS

Unnum 13 Bamitix Tpefosanifi, Npeainandfenmex I Lod-
CTRYRUHOHILM TOIHMCPHEM MAaTEpPRAJEM, SIBASeTCH MAK-
CHMAALHAA CTAGHABHOCTE HOXOIHEIX (HIHKO-MEXANHTECKEY
CBOHCTS B NPLACKAX PRrABMCHTHPYEMDX TeMuepaTyp. B or-

[ LR

] e e e T TR T T TSR e e e - T e g e g g 8 e e i e [ o e e [ ———— e L e

JOKPEMHENACPTAHHUECKHY NONpMepoa,

AHUME OT KEMEYeCKCH CTOMKOCTH, DHIACKTPHYECKHX mOKAE-
JareNed H TeRACCTONKOCTH, 345HCHIMNXE OT CTROSHHA H CO-
CTdRd rllzlﬂr'lh-]Ei:lEII MEXAEHUErKNE EE'JI_'!IIﬁ'I;'.THE ]'[I:I-.E}]HEE:IH R
EACHT 2l0e H aT ero h'EﬂJ-.'IEH'_‘,'JI!-i.i]I-I{jI['I:'I HECAD 4EM ZRIIUe MOM0-
KYAADHHA Bec (A0 H3BCCTHOFD DPeEeaa), TeM NoJHMep
mpottHee, Tlpy HAANYHE B UETH HenpeledbHEX HIH Jerko
pacmadamiixed nof AIWAHNEN CBETAE H TEILNA CBAZEl no-
JHMED «CTAPECT: B eI [poY-
HOCTHHE CBOECTER HIMCHAIOT-
ci BO BPEMEeHH B Pe3YJILTATE .
TEPMMYECKCE HAH  OKHCJIH-
TENLHOH AecThvRaEN, Tepao-
]_'IEJ-I'IIITHI_-':HH-E HE_II.FIITJJEi][-ﬂ e
YATOH CIPYRTYypal CradliLEce

TCPMONMACTHUHLY  [TOJHME- -
pon, MPONNCCTHEE CROACTEA p g T R—
KOTUPHX  IpH  HArpeRasdi 7, v

PeSKS ¥XVIRATCH, XOTH HA

PAZAMMHON CTENEHI, B 3a8H- Eﬂ’;’ga "EEQTET""'“"“ ! etk
; YPARALRHEOID  EAVYYHD

CHMOCTH OT XHMEYCCKOTO CO°  § cpeae pucqopona, 850TA ®

CTaRng ‘[‘EFIHDHE]E.ETEI H CcTele- MIEYOKHCH '_','f.u'epl}_rm.

HH KPHCTAATHYHOCTH. KpADhe

HA pHC, 128 XAapAKTEPMAVIOT HIMEHEHHE NPOMHOCTE NPH

pazpeise Honboaee PRCIPOCTPAHCHHMHE KOHCTPYRKUBOHHEX

IO H M e ITLIX fr[-ETEélHE.ﬂ'ﬂn B HHTEPEANE TeMOeparyp ot

—B0°C go 4140 *C.

Cpein TEPpMOpPEAKTHEEHHY OOFHEMepoR HaubGoneuredl crofi-
KOCTBIO K TEPMOOKHCTHTEMLNOA TecTPyXudH 00Raa310T reTe-
i:lII:ITI;E:I'II-II::J-IE,!I| B '-IFJE'II-I-I.i'I:'I'H, J-i.]'.IﬂZI.HIHrIHFI-TE_I-II-I'iFE:I'_'I-ILHE I!'iI;J..'1]_|_:|.1E]:I]_-|1.
STH MATCPHEJL OTANYANTOA - NOBLIIBHADH, N0 CPABHEHEH
C KapCoMenHHMHE OOTHMEDAMH, TepMOCTOHKOCTRH) (S0l—
360 °C). Marxcrmaawian TepMocTolkocTe (DO0—B00°C w
BHIIE) XADAKTEPHA AAA METAMAUOPTAHHYECKH

CEATESNPORAHI H BechLMa NEPCICKTHRHE, XOTH H HE
npiofipean cie NPoOMMULASHAOTO 2HAUSHNAA,

OxcanTenklan’ IecTPYKLER ocolenno xapaxTepha jd
PESHADBLIY MATEPHANOR, DE3PYIIAIONIEICH NP BO3ACHCTEHH
KHCAOPONS, 030HA 0 APYrux oxncauteneh. Hanpumep, ecan
B CREAs 2530Td W _H_E':.I'I}HHEL‘E }'TJIE]:I-I}J].E I.'.I]']ll:l:'-.IH'I.'.I-lI:'.I'h ARVIAKIAHTIA-
TOH HEATVRATLHOMD RKAVUYEA NPARTHIECKH HC MORACTSR, 10
N0 BANAHECM KHCIOpoAa oXa OLCTpO H Pe3sko CHHMACTCR
{cu. pre. 12249,



KEI.JJHI"."I'EI.'IHC'I HEH 3AMIATHRX I'i-l!‘!l{piul'l'li{ﬁ 2

HeMetaanniteckie marepiaibl, ocobeiio oprakiaeckons
ﬂpDH]:_:ﬁﬂj-]{,[[E-HE{ﬂ:. E_I'_[i-:l]:l{!l_l-li[} !IIJH:HTE-]]FI'['I:ET O HKaY¢ltrue JHLYHT-
HLIX n{:-[-:l::-]_-.r]'r_rti_ Hpu BTOM O4YEHL YACTO Hx HEmMAJOLAORAENS
OKAZHBARTCE Goses SOuPeKTHEHEM H  3NUHOMHTIHERM, e
ABOPYVACBAHAE N3 AOPOTOCTOALNY KOPPOFHOEHACTONKHY Me-
TANHAAR [ CNJAB0OH.

K ZaWwuTHE NOKPHTHAM, H3ICUHPVICMEMM METAANM OT
OIeHCTAHA  OKPYREICIER KOppoancHU0N cpefl, NpegLAab-
JIRKTCH anpetelediue TpefoBanis;

1) cnACIIHOCTE H OeCiipueTOlTE;

2] EHMHYECKad CTORKOCTD W JACATOBEYIOCTE, KOTCpAR
AABHCHT ©T NPHPOOH, COCTEBA  H CTPOCHHE NOMHMEpPHUrD
CrEaVIoWern {HIH CHAHEATHOM BREKYILETO);

3} Xopouan alresls K NOAIOMKe, SaBHCHLLAYT | He
TOABKD OT SAFEIHNUDHHEE CEOHCTR CBA3YIOMIEre, EO H OF Cho-
[:-I}I'_:lﬂ EEI,T[_I'ITT['I'HI'I'.II{ |'I'[IIE-E'.]'.|II'-|E||:,‘TE-|_. .

Paxee npeanomaranoch, 970 NASHKA MeXAHHYECKH Sa-

KpeiaAaeTddl B LODakx NOERIOEH 38 ChHer HE[’?DEHE‘IE‘[‘E‘FI'

ee OGP XEQCT. B aeficraMTensioeTH CVIHOCTE ppOoteccs
FARMOHARTCA  BO RIAHMOAEICTENH  AoresHEa H Cy6-

CTpHTA (DOLAOMEKHR) 327 cuet cna Bas-pep-Baaneca w
FMEETPOCTATHYECKOND BIaNMODEECTDHA TACIKA .H DOA-
JOBEH,.

DYHRUHOOAABILE TPYNHE NOANKMERPHON ETH YCHINEAWT
3TH RHABHHUA, XOTA N A [FEsHOH CcTenenH. KpoMe toro, o
MOTYT O0PASUBHEETh XHMIYECKVIO CERIL ¢ meradacs (Ha-
NEHMER, B MACATHWN OOKPHITHEY COJCEEH CRASL TPYIIEL
COOH ¢ metanmon). B s10m cayude suaredns obyciosnens
XHMHYECKHN BESHMOQSECTEHEM NJCHKH 1 nojgoxss, Hpse
NEPEUHCARITCR CROcofn MOBRIUSNER AMTC3MN:

A) COZRAHEE NMEHOXOBATOH NOBEPXHOCTH MOLACHIKH Me-
XEHHUCCKHNM  (NeCKOCTpYRHax, mpobectpyhiran obpaboTra
T, ) BAH XEMHYMeCKEM nyTes. Hakboaee pacnpoctpa-
HOHNLME  COOCGOEMH  XHMHYeCKOHE ObOpaloTHH  RBIRIOTCA
hocdhaTnposakie — o0pA30B3HHE MHKDOKPHCTAINDR ¥4 fo-
BEPAHOCTH  DOMAACKEND —H  OHCHAEPCBALHE — COLLELKHC
REIXJ0TO [MOPHCTORD ¢N0R HA DOBEPXHOCTH MeTAARE, ©o-
CTORMLEND B3 L0 OKHCHOE,;

G) yueaRMeHHe nORApROCTH anresnrs (DoAgsepa), Ha-
npHMep, NarpeBalEeM, OOVTYVHCHHER  YIETPAPHOILTOREMN

e e T o

— =

e e e o = B

AYHaMy, 8 TAKme OO0A0KKH, 0OpaboTROH es NoBepxHOCTH
KHPHEME HECIOTAMH, .

B) HCTUWIB3ORAHNE TRYHTOOOK, YIVULWIAGMHE CAAUHBA-
HHC TDRCPXBOCTH NODI0HKH H CHHHRNINX R"AVTHEHHH:
HEMDSHKENHA B NOKPRITHAX, VOENHYHBAY -SACEIHID, TPyH-
TOEKH MOBEIUAINT 3AMINTHHE CEOACTES TOKPLITHA.

AR VOHIENHI aArcaid HCUONbIYVIOT KAEH, COBSpUIEHHD
HEODXOAKMEE FH 33LEHTE JHCTORK MY MatepHanaMn (pess-
NGl o 200HRTON, NOIHHSOSYTHACIOM, NOAHMEpPHBNE |LE2H-
KadH, JUNKHMH A8HTAME H T. A.).

Hemanopamuoe aueguense nueer i BrOp MoTOLA Ha-
HeceHHs W (popMHpoBakHd NOKpHTHA. (OH 32BMCHT OT
PHENISCKOrD  COCTORNHE NOKPLIBRIOHIErs COCTARHE, KO-
TOPLH MOMET ORTh PACTBOPOM, cycneHsHell, pacrijaeom
H T. L :

Cnocof mamecellHR W upkpouae naenkccfpazobaTend,

B CEOD OUepeib, OIPeIeiaiT TE]'.l]']lEFI.EIT],I‘iJHHﬁ PER M
CYIMEH NOXKPRITHA, Lag UEMRro puida AaEOEDACOMELY 10-

KPLTHA Cyimka NpoRoAvTeA Oes Harpesa 5 OOLYURX YCAC-
BHEX.

Jlarorpacoqiule MaTCPHAAL HA OCHOBE TepMOPSAKTHE-
HEX CWMON, KAk NPHEOJ0, OTEEDHOIANTCA PN noBeIIeHHEOH
TEMOEPATYPE BAH B NPHCYTCTEHH KaTAIRIATOpA.

[TorpuLTHS, DOAYYEEMEE HA CYCICHINE, MOTYT GHTh BOM-

RESMYALCHCHALRC -[E'E-E'l'l'p]-]h'[t"p, DﬂxﬂHBH[fHﬂ?{H:}pHnHHE], Ja-

TEKCHHE HAH B BHAE IHCHESPCH B OPranHuecKHi Cpendx
[opravoancnepeid  (pTCRORAACTOR, NEHTARAHACTA -H ILPYTHX
_]'ILI-.HHMEE:-['JH:]- DolLITHACT RO N HHE li'l-'ﬁ-pB.El}"E.'T [LIEREY ]_'[i:l]-'-_l'
EATPEeDAHKH M TOALKO NOJHMEpE © HHSKOH Temneparypof
CTERICBANHA (HEKOTOPHE AATEECHRE CHCTEMII) — TPH o k-
HOH TeMOSQATYPE, .

TTOKpHTHE MOryT ORTE ROAY9ERHE W3 pacnazasop. [lpe-
HMYILECTRA TEKHX MOKPHTHEE B OTCYTCTARE PACTBOPHTENEH
HAY AMCOEpCHORKOR CPEER B COCTEDS LOKpPIITHS.

IlpH HCTIOMBSOBRANUN TBEPZLIE, MEAC- HAH HEINacTHYHMX
JOKPHTHE CAGNYET YHHTHBATh PASHALY B TeMOSpaTVRIAX
EozdnipedTay THHCTHOMN PACITHPEHHE MOKPHTHR B -10g-

SR ER M, @CEH OHad DEJIHRG, Neolx0RHMD IHPHMEHRTE TIOD-

cAci, HADPUME]D MOAEE3COYTRAEH Npx yTEpORE: CRIWKAT-
HEAMH MATEpHASAMH, HAH TNoAOHDATE COOTBETCTLYIOLETE
rpyITH, Ccoocolame VHEHLUHTE BOSHHKRWILHE HAaOps-
HEeHHA, I -



MeTone ONpPeAelcHHR. 1 OUCHEH XHMUTecHoE .
LTOHKOCTH IHEIHMEPHIE MATEPHAA0H

AHMHYECEVE) eToR0CTE NOAHMEPHWY MATCPHAJIOR Chpe- .

DeNf0T N0 HIMEHENHIC MAcCH HAH odwena, #HRoria pasMe:
poB OOpA3los, ONPOMHOCTH H SNECTHWHOLTH, TEEpACCTH, QM-
MEKTPHYEUKHX CHORCTR,

YacTs: HCAMTANHH [POBOLKT NG COOTRCTCTRYVEGLLHM
[OCT. Ans pesnd — onpegenerye natyXEnHi B MHAKOCTAX
(121 —5H9), npOuHOCTH ¥ OTHOCHTEABHOTO YLAUEEHUA OpH
HX BOZACACTEHK (424-—03), CTOHKOCTH B ArpecclHHBIX cpe-
Jax npH pacramendy (1150665}, [Eaa nagermace —
ompegenerEie BoaomorAouerns  (4650-—05), xunMImECKOH
crofoctr (12020—72) n np. Tlpen wayuenuy noposnnaens-
CTH THMIHMEPEBIX MATCRRAJN0OE H ZAMHTHRX CEOHCTHE po-
KpRITHI HA HX OCACBE ORPeRenfioT MAaccy 4rpeccHBHOl
RHAKOCTH, NPOMAKUTEN D NOAHMED, O NPHOECY O VCAOBHAX
HACTYONNBIIErD PABHOBECHH KAH IPYLHM MeTOACM; SalnT-

[IH2 EB'I'_I-FI'I:THE ﬂ-[ri'.ll::_.f[l:.l'l!l-t]'l'.l’i" T KA E-II-IE:,-'.I:!...I'I'hHD no HaEMCEY
HHE) RHellHerd BHI2 NOEPHTHA. MHMuoraa aanikTHHe CBOH-

CTRE NOAHMCDHELY I]CIH]IIHTI1FI DISHHERICT L0 KOPPOENH ToA-
JEC AR I::I‘.-[ETEIE."'I.E.L A YALLE ECCID —— 3N2KTPOXHMHYRCER,
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[lepeyncieiside Bre MeTOAM HENWTAKOE MOSBOISKT
TOALKO KAYECTBEHHD, & He KOJHUECTECHHD, DHeHUT: XHMH-
HECKYE) eTORKOCTE BOAUMEPHHYE MATEPHAICR M, UCOOSHEQ,
SALATHENY NOKPHTHAE EnMubx VCTAROBASHELIX CTAHAAD-
TAMH KDETCDHICE OUEHEH XHMHYOCKOH CTONHOCTH MO8 Goex
HDAKMEDHEY MATEPRAJNCE H NOKPHTHE HA HX OCHOBE HET.
AR maacThACC MOKHO TOTBACEATBCR  TPEXDANALHBIMH
MXANAME OUEHOE, YYATHERIOMHMNE pAZTeNLIO HIMeHeHRe
MACCW (OOBEMA) 0 MENAUNYCCKME CBOHCTE LCTHMEpHEX
MATEPHAMCER (B [POLESHTAX) DON  BOAAEHCTEHEM CReI
(FOCT 12020.--72).

B sapyGemuclt copapounofl anTepatype Hanfosee ya-

CTD APHMEHAETCH YeTWpeXDANALHAR . CHETEME OLENOK.
© B oraba. 1.7 conocTaBAsioTed OleHEH B OYVCACBHRX ofo-

SHAYEUHEX (OPHEATHE B IA. 4) ¢ KGUHYECTBEHHEIMH [OKE-
JATENAMH HIMCHEHHY, BHSBAHHEX DefcTBHEM Cpefw,

TAKTOP SEOHOMHUECKOR 3¢ FKTHEHOCTH

IHPH ERIGOPE KOPPOIHOHHOCTOHREHYX MATEPHANOR
© H METOULOR 3AIMHTIA

BHO0) KOPPOINOHHOCTONKNE MATCDHANOE HIH METOLOB
SANIHTR OT KOPPOaxy AOMMEes NpoMIDCAHTRCT HE CTAOHW
NPOCKTHRPOEAHIA H COOTECTCTEOBATE TEXHHYECKHM Tpebona-
HEAM. D YoiOBERSX ReHCTBYIOLICTD TIPefAOPHETHR SO34H-
TENBHEH SKOHOMEMCCKHI 3QDMerT Nomyyaeres npH OpHMe-
HEHHH METOAOE 22WHTH, COOCOOCTHYIOLIHY VMEHLLIEHHED
YORTKOB, MOTEPh METANIE, COXPAHEHHNID MPCIVEOHHR ¥ T. M.

Meropmka noafopa KopposSHOHHOCTOHENX MaTepHAlow
H NOKPBITHE

Bufop maTtepuama wap cnocoda SAMETH COSTONT ®3
OBYE CTAMHE! upefDADHTeNbHOR H OKOHUATENLHON, ¢ BHIEH-
YEHHEM TEXHHKO-INOUOMHYeCKHX nokazatenedl, [lpomesy-
TOUHLM dBCHOM ABAHEOTCA MPOGCpOdHLe Aaf0opETOPHEE H
NOHEABOCTECHRRE  HCNHTAHEA MATCPHANDR, NREInoUTH-
TENLHEEE A ONHTHO-RPOMEUMIEHREX VCTADOBKAX MHAH, 4TO
MeHes HeMaTeALHD, Ha odpaarnax, Ho B geficTeviowel anne-
PATYDE, AHEAOTHUHON TNpoeKTEpyexMomMy npoueccy., K Ta-
KHM JHE HCTIEITAHHSEM OTHOCHTCA H MOASRHE. APOBEDEH CH-
CTER OKPacHy. :

[lepmaa crangnn enfofs MAETEDRadd BEAOYACT



|, Tlpeapaputenciuf: oTGop HA OCHOBAUHH  ASHHEX
CNPAROYHO-HHPORPMALIOHHON AHTEPATYPL H HAKCTIAEXEHOCC
OULTa APHrOZHELY MATEPNEADE, YUHTHBAR CIeagVIDILHE 10-
KA3aTenE:

a} CTPOeHHe H XUMEYBCKHE COCTAD MaTCpHasa;

€) npouHOCTHHEE CRONCTHEY  (OpEfenH NRCYHOCTH KPR
PACTANCENHI, CAATHI H HIrHDE, TEEPAGCTL H OTHOCHTRIEHOE
YIAHHeRNE NpH pa3pHBe, YVASALAYI YAAPHYK BAIKOCTL,
AAHTEALUYIO OPOYEOCTL NPH ZEHCTOHE HACPYAIKH A 1p.);

E] KOMHYGCHYH CTONKOCTL; B HISAJLHOM COYV9ae METe-
DA AOEeR BOpROARPOBATE co, cRopocThio =000 vmwlron,
a4 HEMETAMAHYECKH]] MATepHAN — COXpaHTyLcH Dea  paame-
NeNHH DOCTATOYHO INHTEALHOE BpREMT. :

CRefeHHE O KOPPOSHOHEOE CTONKOCTH MATEPH&AA Neolb-
XOJMHMO HMEeTh He TOMLHO A8 380aHHCH HOBKpPeTHON KOH-
:I:I.Ell.']'l_f:-ﬂl].lll:l EII'F'EE'EHFHIE'FI 'I:I:llE_ll.!:I, HO H &AM Bl o AHamdEised
HOHNLUEHTPAUNH, HE8K NpH OoOLYHLY ToMNDeparypax, T4k H
NpH- KHOEHNH B B Naposoi gaie; '

rj MPedBaNHTEILH YR TEXHOICTHY BCKYIO nﬁ]'lsﬁu’rrr:,r- A -
TePHANA H COCTOMHHE CI0 NOHepxHOCTH pepel HOMTAXTOM
¢ arpeccREaci cpemoil;

1) BO3MONIHEE BHELIHHE BAMAHNA HE KOPPOIAOHHOE NO-
DEOEHHE MATEDHAAR [MEXaHHUYeCHie HATPYEHN BAH H&DpR-
BCHHA, CKOPOCTL UBHMEeHHM Cpeudbl, ESPAUHA, ppHMECH B
ArpeccHBHON Cpele H T, ML)

Bubpanidil MavepHan NoABSPraeTC SHCTEPHMENTANEB-
HOIl npoRpepxke B JAOGOPATOPHEEX, 3 SATEM I[IPOHIBGICTHEEH-
HHEX voaoenAx, FlonuTason HE  ONETHO-NPoMLNTcHHLIX
VOTAHOREAY CMoCobDCTBYIOT ORTHMAALHOMY BHOODY Mate-
pHaNA.

2. Bufop pauHoHAABHOH XOHCTPYEINE € YUeToM EBO3-
MOHCHOCTH -BOSHHKHOREHUA 1HENERON W TOUEBNHON KOPPOIHH,
KOHTAKTHON ¥ HOMERDH (B MECTAX CRAPKH) H LIpPVCHX BHIOH
KOppoany, nodpollo OOHCAUNLIM Bhle,

Ilo mamumn [ E. Garside [2B] B pesvastaTe verpame-
HHA YTAOBHEIX A&l npu KOHCTRVHPOBEHHH YECKHUHBARTCR
CPOK cAYMON KoHCTpyRUEA ua 30-—500;. '

3, Henoakaopauye paaldHiHEX METOO0D 3AI0HTEl OT EOp-
POIHE! SMEETPOXHMHUECKAX, MpHUMEHeHNe HATHOBTODOE, 3a-
IITHTHEIX I_I.I.'_'IHIZI]'_.]T}Eﬂ I::l.1E'.'T'F.I..I'I:,"1I-:Il-I'E.l:_'.FlFH:{ HAWN ZI-1-EI'.1E'I"E..I'!.Z'1I-1'rE'.l::i'E1II_E_.I
CHAHKEATHHY 1, NOJIHMEPHRY).

I[Tpn muiffiope SACKTPOXAMAYEGCHON 3AMATH HeoOXORHMOe
YUHTHBATE CAeIVIOINE QPaxTopLL:

a) schpeRTHBHOCTL £ 3aJaiNdy YCACRHAX, NPHEAMAR RO
BREUMERHE DESMEDE SALIAIMAEMOT KOHCTPYRLHH,

G) 2aTpaTH HE NOAYMEHHE H CONEDHKAHHE HCTOYHHEOD
NHTaHHA — OCCTOHHHDI G 30 EHTPH'[E&EH[JTD TORH

B} Tpebycwoe (aas ofccrnedeHHds AMETH] KOAHVECTRO
AHOOHOrD BAR EaToOUore TOKa Ha GEMHHOY uoBCDXHOCTH W
RCH) FaMHINAEMYID HOHCTPYRIEHIO,

] paARYC 38MPTHATO AeRCTBIR NPOTEKTORCE o pacxod
H¥ MacchH RpA pEpoTeKTOpRON SaniHTe;

n) oflyD CTOHMOCTE SIEKTPOXHMHYCCKON AaLNTEH,
BIIICYAS KATHTAABULE JATHATH H IKCOAVATALHOHHHE PAC-
X0AHT. : :

[Tpn vCnonssoRAERE HMTHOMTOPOR MAR ARLIHTH OF K-
POSHN BAMHE Caefyioune GaKTOpE:

a) appeKTHOHOCTE HX FEECTBHA B ISHHOH ATpECcCHBHOH
CHBAE;

6) BANAHHE TEMNEPATYDH K JAPYCHE VORNHBAKINHY WKop-
DOIHID VCMOBHH HAa HATHOHTOpPM;

H) AOAMMHHOCTE AeACTEHA HHTHONTOPOE HAa TEXHOMOTH-
YeCHHE Cpeiu;

rl HenpepeBHOCTE HIAH NEPHCARYROCTE HHIE O Y IOLLeT)
AeACTRHA,; ;

I} pacXoD H CTONMOCT: HHTHONTOP2 (B COMOCTADMERHH
C pASMEpAMH ZAMEACMON ROHCTPYRITHE].

Mpanpacaul swbop HHraGHTOpa HMeeT DOALIIGE 3HA-
CeHNE H JaeT AHAYHTEARHYHF 3koHomMio. Hanpumep, nph
KCHCEPBALNN H3MEANE pa JANTENbENE CPOKH XDARHEHAR ee
CTONMOCTE NPY HCROALIOBAHHH JeTyuerc wurnduTopa HJILA
CHHMAETCH N0 CPATHEHAID ¢ MPHMEHEHHEM HHTPHTE HATHHHA
(g gavecrse ERrnHOxTOpa) ® 3 pasa, ¢ HOECCPRAIHOHHEMH
cMasRame-—8 4.5 pasa [26GL

[lpn mpufope SANATHONG NOKPHITHE ANIEHH YIJHTH-
BATLCR @IeAviouiie QaKToph:

‘A)] YCACDHA IECOAVATAUMH: COCTEE H XAPAKTEp KOppo-
AHOHHCOH CpeaRl, TEMTEpaTypa W AEBAeHHE, nepHOLHYHOCTD
X Nepenanos, HNedCTREE Cpeir H MCXAHRUCCERX Harpyaok.

B 3apHCHMOCTA OF 3THX VOUOund OTPeeAfneTcs THO OOE[RH-
THA [METARTHHCCKOE MAK HCMCTANJNHYECEDS, CHANKATHOR ILAH

1'|I:J.I15-I..'.1E[]I|:|::]:':}, a Takme ero ocofeHDOCTH: EAS CAMHKATHRX
NOKPHTAT — HX NPOHAIASMOCTS, HROOXOOEMOCTH NOALODA
CHHAYVICIIETD, BOIMOMHDCTh HCHOALIOERHHA TOMLED BAH EOLL-
CTPYRUUH, nMemil=y MpocTHe QopMe; JA8 MeTaATH%eCHAR
MOKPHTHE — BOIMOMHOCTE HEOONLADEANNE TOJABRO KagMHE-



BHX, UHHHOBHY, CAOBTHARY U CBAHOORHY NOKPLETHE 0 TONE-
KO A MAMOATPECCHDHBIX CPEM BOJOYXA, OpecHOH H MOp-
CROH BOAL (EPOME CBHHUOBLIX), ANF NOMHMEPHHX TOEPH-
THH — ux TepwooTOlNOCTL, JAONTOBEYHOCTR H APYTHE CBO-
CThHA. '

Bnauaiie gesecoofpasnn ONPeaedsTh BOAMORHY K FyRNy
OOKPHTHE, HCXOLA K3 YCAOBRI UpRMEHenHA (BHCOEWD fon-
MepaTypel, AAUTEABHAR JECTUIVATSUHA), JaTeM, NOALSYACH
Gouiot QOTEALNEMI X2PAKTEPHCTAKAMA NOKpRITRE, BMOGpPAaTH
Hapboes 3QQPoETHENOE HA BUX;

0] cOCTSE SaINMUAEMOT0 MaTepHadd, XapakTep H.co-
CTORHHE M NORCPRXHOCTH, 0T cnocoba obDpabotTiEd, noara-
TUBKH NOREPXHOCTH DOCPCH HaHECEHHEM 33LIATHOTC MaTe-
pHaAA 3ARHCHT ANTE3HH, 8 CIed0RATENLKED, KAYECTRO H CPOK
Cy#GR MOKPRITHA.

Tar, no pavpmm I, Engelgard, A Schink [27], zoaro-
peAMEOCTE 4-cankuord (2 ocHOBHEX cRof H 2 [NORPOBHBIX)
AHTHECPPOAHOKHOrO NOKPHTHA ToatHaol B0 My docra-
LHI& B SABNCHMOCTH oT cuocola oOpadgotTiH TCJLAOHIE
(B roLax):

OGpadoried weypied (rawnaempodd . 0 0 . . . 3
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E} TUHT MOKPHITHE, €70 QHSHUECKOE COCTUMHME, 4 TaKme
BIA ROHCTPYKNHE W XAAKTED NEPEXOLOE # coelWHerkh.

Hymce npapogaves Kosdd) juHERTE NCOOABIOBARNA JAK0-
KpaCcOUHbBX MATEPHAMNOR B AABRRCHMOCTH OT METOOdOD HAHe-
CEHIA H BHIA MoBepxAccTH [28]:
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4. Onpezensnne cefeCTORMOCTE W CPOKH CAVHOB OOK[H-
THH, Tpedyemoro pacxoda MatepHaaa va | m? sawpiaenol
NCBEpXHOCTH, 34TPAT HA NOATCTOBKY NODERXHOCTH ¥ HAHeCe-
HEE METEPHAAOD, TPYAOLMEGCTH pador.

Pacxog MaTepHENOR A8 NOMYUSHHHR JaKOKPACOYRATT No-
KPRITHE GOMRIEH YECTRIO HOPMHPYETEA N PRCCYNTHBAETCH
no gropmyae [29]
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rycM?; Co—cC¥xoR ocrinog, %; J"i—n:-:la-.‘p:tlmneu'r VIHTHAAOWES no-
12PH  NAKOEPACOMAOTD MATEPHAAA nPH  [HIECCHNE [c-Eul-u-m = | I]_

lNokazaTean A8 pPACYETa TEXHHKO-3EOHOMEYECHON
SRECKTHRHOCTH MATEPHAJIOR HAH NOKPLITHR

Bropes erafid Bufopa MaTEpHada BHAKYZET AHAIHI
PESYISTATOR APOBEPOTAKY WCIHTEHHE DAHCE BeIGAHHLIX
MATEPHEIOE H NOKPLTHE 1| CONOCTABNENHE HX LAPHMOTPOR
H IeXHIUKO-3HOHCMHYECKHY nokazatenel. CooTEeTCTRVIN|HE
PRCHCTH NPONZROMATCA 00 NPHHATLN wmeroankan [30, 31)

FihhenrusHOCTE BOU HOROABSORONIL METOLA0S

as merannon CONOCTABMRIOTCA: CHOPOCT: KODDOSHA,
CTOMMOCTD, MACCA, PAIMCPE # CAOKHOCTL upodiithd HoH-
CTRYKIHH, ¢ HAsHAUERHE (HanpHMep, PeaKTODEl HAW TpYy-
0L, NOCTORHAQ SRCIAVATHPYEMLIC KaH YACTO CMCHHOM LR
I[ETEIJ[T-I'H T. 1.},

B orTeuecTheHRON. xHMIMECKOR OPOMLILLICHEOCTH VI[H-
HATO COTIOCTABAEHAS AMIYCTHMEE CROPOCTEH Koppossy 1L
AMMAPATOR B RARHCHMOCTH ©TF 0¥ Hazdauenns [32, c. 1]
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Melson [33] RAf cpanBeHnA CHOpOCTEA KOPpOSHN pas-
JHYULME MCTAAACD B XHMHYecKol o nedracofi oTpacanx
OPOMBELLIEHHOCTH B SABHCHMOCTH OT KOPPOIHOHHHMEX yoaorHf

BNNACART AOBOARHO HATAAARVE) Cpadmucckyi  GopMy.
Cﬁ]a CHARNBIRAETCR HE pALa rpadudeciuy AUesK JUIA KA H-
JIOCD METAMLLE, OTPEIRAINUINY CROPOCTL KOPPO3IHH (B ycooB-
HEX OOOSHAYEHREX), TpH Tol HAH HHOH TEMICPATYPE N
|{|.‘,.|]!TI_E'1-I"|"'|,'.|EI1LH[-I’ E['I-[-'!.EI_I:L

ﬂﬂJI!."'El!'[H HafMaaAHoOe ppelCcTaRiecHue O CHODOCTH KOppo- |

3HH MePeXOJAT K CONOCTADMCHHID ITHX AENHHX €O CTOHAMO-
CTRID. _ _

Kolbel [28] npepraraer, Hanpumep, ARH STOTO ACIEHHS
METALAOR HA TPH INACCH 110 HX CTOMMOCTH, HCKOAR HS LeH
B CINTA Ha roToRbe annapath:

I raece (Bmcoman cToMMacT:) . . o Ooono, cepelpo, xa-
CTRMTGH, THTAH .
Hepkanemne - Xpopo-
HHEEACEHE CTRAH, NH-
RENE, MOfl, MOHTTH-

: neETaMA, GponsLl, 8am.
MEHHH

Craas ofsnzasg, SIVTVH,
CEHHBIL, NARE :

Il ¥xpec {cpensid CTOMMOCTRE) . . .

I11 xorace (ARAEASA CTOMMOCYLY) .+ « .

l:‘.lnemm B MPHTOJHOCTH, B COCTRETCTENH CO CHOPOCTHED
PEBHOMEPNOA KOppPOaun (NpH TOUEYHON KOPPO3HH HeTa/An
[T u III knaceos ve npuMmensioTes), opuseaeHs & Tada. 1.8

Tu-!‘..-:uq:& LA, OneBxa npiicoqiotTs MeTRLTOE,
HCXOTA K3 COOTNOMICIHA: CHOPOCTh EOpPPOIHE — neHs
{no H. Kolbel [25]),

o CHOPDETR KOPPEANT METREXOE, MR
Oganes TpHTOAHDCTH ' =
L [ RAGCE [1 ¥Buee ‘ [11 k.vacc
[IparonqAs 000 *—008 | 0.00 al'—I:I I3 ||E| (16 *—(}%3
¥eaonRED NPHTC SR DS, LB 0,130,350 {23030
Mpwrogux tomxs ame | 005—025 | 0300050 08—1.4
EPATHOBEMENHGID  §C-
NCILINEAHIAE )
Henpiag cgne 025 15 1.4

" Sickdcivm, SEnanng B pyae.

~ Ha erorMocte diTlapaTd HI TOrdo HJIH HHAQTO ME1‘E'joH,UE
ENHIECT , €10 pazsMefipl W CAOMIHOCTD KOHCTPYHIIHH, NO3TOMY
CTCEMOLTE TAKOI'o ANMAPATa MOMKHD ONPpeRedAThk, CONMOCTan-

AHRE £€ CO CTOHMOCTRE) aupapaTvpw W3 CORMHOH cTanm,
NPHEHMACMON 33 eZHHHOY. TakHe cpaBHETEILHEC FAHHHE

oA HeXOTOPWX ENNapaTCE NpelcTaRnend kEwe [28]:

= CHSady. X poeea.
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ITARROMEL . & «cue 5 & = 10 =5 -— 1.7
Boanyxomyuwa . . . . . [0 3.5 a4 20
* Qam mepr, Bpowsc v aaeymn—14.

- CHenyeT OTMETHTL, YTO HCNOALIOBAHNE ANNAPATYDH HS
THEHY METAAN0B, WaAK HAODHMERP THTAH, HECMOTPA HA 810
OTHCCHTEALAG BRICOKYID CTOHMOCTL, faer 15—40 ruc. pyd. -
SHOHOMAN HE Ka@ Y TOHHY METAAAd, a8 I NPpoHIDOACTEE
830TNCH KHCAOTL — po 100 twe. py€fron. Tdx, cpox ooy
O KOPOYCa PEAKTORE HI HEPH{ABMOUEH CTAAH CTOHMOCTEBR
.2 ThC. pyDh. COCTARMRET TOISKO O MCCAMeR, 4 M3 THTAHA
(cToHMoCTE 6 rhe. pyd.) — 10 ner [34]
Ipn npasHAbRoOM BSOS KOHCTPYEIHOANGID MaTEDHAAS
YMEELILAIOTCA  YORITHH, NPHYAHACMHE Kopposped, ® HA
00— 1500 yeeanunsaeten cpon cyadn KOHCTpYRKUBK [25]

SheRTHEROCTE B NCROADSGOENILN
HEMETOAIURECKIY MOTEPHAACE

Bulop meMeTaliHuecKHx, GONee UellBBRX 1 JECKHX No
CPABRHEHHID ¢ METAANAMH, METEPHAAOH B TEX CAVUARX, HOT-
08 3T0 .BOSMOMHO, gaeT GOMSW0N SWoHOMIMCCHHAT sipekT;
SKOHOMHK) METARA0E, CHHMEHHE TPYA0EMKOCTH (B 3—8 pa3),
cefecToHMOocTH (0 50— 10 pas), KanuTaALHHE IATPAT H SHC-
OAYATEUHOHHLEIY PACKOACE. ITO ONPEENAET TPEHMYLIISCTRA
NAACTMECC [0 CPABHEHHID ¢ METAMKAMH, HO HX BROODp MO-
MeT ORTR CHSTAH TOJBRKD TOCAE YCTEHORICHWA ROREY DEHTO
CcuocoOHOCTE Zrnx matepnaaos,. llocaempss aapHewT ot



CHENYIOUNY NOKASATERGH: (DHINKD-MeXaHMIECkny | TeXH0-

ACTHURCKHX CLOACTE, KO3PQiiMEnTOR HCNOALIOBAHET MaTe- »

PHAAOB, OT TRYACCMEQCTH OBRAGOTHY, CofecTORMOCTH, KANH-
TaiLHHE W NPHOEABNALIN (CYMME TEKVIIHX B CARHOBPEMEN-
HEX| 38TPAT, -

B cooTReTCTRRN € METOMHKON TeXHHEG-SEONOMHICCKIE
pacueTos [30] NpegaaraeTcy CNEIYIONas GODMYaa 408 poi-
CHETA COROKYOHOID f].'l ciepax npoEIDOACTEE, nepepadorTKy

H SKCOAYATAUNH) Eos(biinenTa 3aMeHR Kagw TPRNHLBGE-
AEY METEPHANOE XHMEUCCKHME (CHRATCTHYECKNMH):

& el tHM, Ty
ST KM T,

rae ds & de — nAoTICCTE TRPAEMUHONIOTS B XHMHYECRaTD MATEDNAICN,
COOTACTCTRCHHO,  Npas — WOSHQAONERT “Mmciiuin  EORCTRYRIUNH  Baae-
Aa upk SaMene GOEOrD MavepHans ppyrpm; KHM. g EHM, — good-
PHILREHTE BEODMRSORMIHA  TPEZMONOINGSS N XHMHIECKOM | StiTepia-

ack; Te 0 Ty cpoxn cayxfn wafcandl ¥ TpaaMmiMomEoTe O XHMG-
QECHOTD MATEPHAANES,

Harfaanuu npeMepon sononzdeckof soubentiraoeT .

HPRMCHERHA MUECTMACE & MALAHCCTHORHHE REASKOTCA JNAH-

HHE, NPEJCTARNENHLE WHKe, of aRoNoMny wetanaos (36,
F

c. 135] (B ) npu 3amene mx onHol TOREON TAACTMACCH.

i [2pap- -
Hractuaeca  Hyryw Crass  poslgd Asm-  Meds M2 Boowss
LTa.5 SLHINS TPl

IpRcc-nopouixy

GeroaekEe . 2H 3 Ak 1 — — &f
Creicioananig-

gy {Tima

A4}y . .. BE 62 4.4 2.5 — o0 ° B3
Bonokepy . . 200 b5 - 21 — A 5.0
S enecpEn il

oaacTHE . . 8% 95 — ‘4, ] - e HY
I anpRaAmT: :

XaopRy . » ¢ 2—= 6,4 Th 24 - Ga Th
flommsranes . — 7.2 6.4 — - - 7.2

Toxnranporar-
T8 . . . . 98 102 TE afh B2 T5 |22

Hecdorpa Ha CPEBHETENRIO BLCOEYIO CTOHMOCTS CTEK-
JAONAACTHROR, BY YT CYHTATE SEONGmHYecky sgiberTHs-
HEll MATEPHAION XHMAUCCKODD ANDaPATOCTPOSHHA, OC0-
EeHAD YYHTHREA HX NPOYHOCTHRIE CHONCTEE, NHMHYECKYIO H
TI';!F:'-!I-['-.I-E[.!E_'.'];D I.'_!"I"I,EI[E'EE"!:'I']:-..

T B

1 e

L R =

e RTHEROCTS BPYH NCHOABSOORIIY ROKPETI
it dfyens MeTO008 BOUNTH OT KOPHOILY

[pn prbope cnocofoR 2a0HTE OT KOPPO3NHE Ha BTOpOH

CTallHN OHH COMOCTARRHIOTCA o CPORAaM CAVKON H SAIIHT

oo EII:IJII:IJEHTHEIHHET!]- Hanpusep, skomoMHUCCKRE NpeHMVILE-
CTBA EATORHOH JALIHTH ORAN BHABIEHM NPHE COROCTARTE-
HHH CTOHMOCTH, B nepecyete ua | m® sanmmmaemoll nosepx-
ROCTH 33 1 rof, pasuWanmy Ccoocofior IAmHTH CTANLEEX
EOUCTPYRNIE OT ROpposily & MOPCKOR DOAR B 30NE MepHo-
LHUECKOTO ¢Madubanea [36, ¢ 23%]. CrowmocTs cocTanHIA

(B pyéd.):

Karomee® aoifbBti v v v 5 e 5 w4 oo s S I.1d

[NekpioTes AREORpacouNkMy MaTepRRNEMA o . . . 2,20
TYHHJLI:"JBE“:-“-F e T P L e R S T E..'EEI
Tepuonepdyzronucd ogmesen . o . . . . ., 203

B. /1. Bunapckudi [37] o8 pacuers rexpuKo-IXOHOMINE-
CEOE  3(pperTHEUOCTH NpHMEHEHHA 3ALIHTHRY OO TRE
NPEASOIEHA HCOMBIORATL NPHBSUEHHBH RoddwinunenT sxo-
HOMHYECKOR  SppeRTHBUOCTH AHTHROPPOIHOMLOND TCKPH-
THH {ﬁg}

- 1000
PS4 oty M)

ee F—cpepiay saccd 1 W' sANTHOLO DORpHTEN, KU S = cponHan
EMETHEARA CTOMMOCTE | M7 snumTEoro noRpecwn, pyl; afyM — Zellemmoa
DLPAECIRE axTHHECKIN TRYNOSATPAT, o — CPEIHME paspia paboT no
dHTHEDppOIHCHHOR SalukTe (o DaHEEM ABTOPE QI COCTIEDN D—3.41;
Tq — RACOREH TopinpHan CTIERA, COOTRETCTHYIOMAN MAWoMY PazZpRIY,
PY0; OHA YHMEOESETCE ne BBE— cpeaminn npoaoamBTeiLEOCTE patos
Ero MR (PR COMOCTERACHHN © YARTHEBNE TEYIGErTpavaNA) !, M —
CPEAGHE TPYNOSATRATH 1pn HAHCUEHEE | k¥ BUufErE0r0 NORDECTHE, -Yés
JOBERO-AEH; [3 4 wfeM) — mpussgehtan cronaoeTs 1 m® AUIHTHOPD Mo
K AT, .
[MpasnapHo BROpannwh sdderTHENLE MeTon SEIOMTH OT
ROPPO3HH MOMeT YEeANUHIE CPpok ciyxiw ofopyIosansHs

B VCICOBIIRX ﬂmnﬁﬁﬂﬂ'ﬂﬂﬂ KOPDOAHOHHO-aTPECCHBHEX  cpo
wa J00—B00% i -

K

JHTEPATYPA

[. Topt & Koppoana b szuira or gopposun. Koppoass meTaunog
B CILIADON, M2TOAM sauidTel 07 kappbake. Tlep. ¢ pem. [Top pap.
ITI. H. Coxnhizas. M. — J1  s¥uvees 10RR 240 .-.F ) A
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METAJNINHYECKHE KOPPOIHOHHOCTOHEHE
MATEPHAJIRH

Hume NpHEOINTSA KAACCRMEEAUMA METAANHIECKAT KOH-
' CTPYRIHOHEEY KOPPOSHOUHLIY MATeDRAA0R:

I, AReies0yriepoaHCTRE  CIIABL —CTENH B 9VTYHE,
NASTATHON CTETIERN ARrHpORAnHER *: ‘

a) YUTASPOANCTLIC CTAJAHN-— HEAErNDOBaHHLe U RHEHOAE-
FHPCBANHBEE CTAAN, CONEpHAmMBe ke Gonee J,0% aermpywo-
wikx aacmesTor (J13);

-G} cpREHEAETHpOBRAHMWE, cofepmamue ao 55% J13 —
TEUROCTORKHE CTAMI;

5] BEICOKOAErEpOBEHHECE (cewme 55% JI3) — mapo-
NpOUKHE, HEPKABRIOIME B Rapotraikne {oraarRFocToliKe)
CTAJNH;

r) 9YTYHE — AHTEelHEE CNTaRy HelerIposaHHEE, COQED-
walnke bogee 0% yraepoana o aernposaHiLe.

2, LlpeTHEe METALAR: SA0MHITHA, MOob, HIOKEIE, THTAH,
ﬁﬂ' OROBO, CHHHeN, cepefpo, TAHTAN, HX CIJABH H PpYCHE

B& PEIEHE MCTaAJH. .

FI'-J'I!E:F'EI.I[_!TE-THE CTadaH

CTpyRTYpa yraepoAKCTRIX cTaacll onpenenserca Tpems
COCTARN T HMH
TROD VLAEPOLE 8 c-iReleas, HemMeHTHTOM — kaplin wemeaa
[Fesls B OEpAHTOM — MEXAHHYECKAR. cMech DeppHTE H LeMe-
THTA. CI'_'IIL'ITH{II![IEHF-'IE'. STHXE COCTADJIAERMINX B ET.HJT]-]-.HE_HHI:I-:'I‘

* MeuHcCTROHTENRIEE AT EIEL Epatsafl cnianogene  mox
m?llﬂ- ?'_;1 ﬂ::’a:umursa. Flag. 2-e. M., eMammeocmocirees, 1968,-¢. 11,

(Jasamn): GeppaTeM — TREpAME  pac- -

L]

— —

- hm

o

OT CONEPHCAHHS YTJIEPOAA: 4EM MeHBIIE YLAepona, Te
COABITE theppHTA, NPHIANDLICTD CTANH RAIKOCTD W ILJACTHY-
HOCTR; 4eM OOJLIUC yraepoaa, Ted Gouslue NepanTta B -
WEHTHTH, YBEAHIHBAONIHX TEEPACCT: H NPOMHOCT: CTARM,
TCH MYHLIE DHA SAKANHINCTCR,

Ha pue. 2.1 Doxesana SaBHCHMOCTh  MEXAUHYCCKEX
CBOHCTH CTAMH OT COOepMaHmN YraCpogs H YoACEHD COOT-
HOIGEHHE B HEH CTRYRTYPHHY COCTARI RN,

Puc. 21, 3aprcrmocts svoxaauveckns coofier  ofam
(o, oy, s 1p. HB) o7 cogepacnnma YrASHONa ® npeohs-
Aaqdanym {yoaosse) haea: |

I-_:_'I:l”"[:!""\!'rﬂll %"— MeEpILTA. — WesEETHTE,

| YrhepogHcTHE CTATH MORPARIRAAICTCH Ha KOROTHVEIH-
QHHLIE H HHCTPYMENTAT:HME, B XEMNYSCKON MAIIHNOCTpOR
HEN ECHONLSYICT TAastbM 00pasod KoHCTRYRIBoRHLTE yIae-
POANCTIE CTRGH OOLIKROBEHHOIO Kaycerra ([OCT SBO—T1)
H cTank manecrseunue (FOCT 1050—60),

'-lE'ETTEH-E:JIH }rrn_e.pn.uhr.*rﬂe OOHKHOBEHHOTO K-
PAILHYART N0 CRocoly BROIanky n packucaenna:
MADTEHOBCKAR (CHOKOMHAN — CO, KHEIANEE — Ky B HEFYELD-

KOHHAR — Mo}, GeCCEMOPOBCKAR o ECHREDTEDH AR, |
B 38BHCHMOCTE OT HABHAYEHHT B FAPANTHPYEMEX X8pAK-

EE];H::ETHH STH Crand UOADASASHHIOTCH Ha TPH rpynnm: A,



[lpn nocraexe evaay rpyruL A TapaRTHPYIOTCS MeXaHH-
wecKHe cpoficTea, rpynnn D — XEMHYECKHE COCTAR, Ipynib
B — xuppueckuit COCTER W MOXAHWUOCKHE CROACTRA.

Crany rpynom A MAPKHDYIOTCR (OPRAKGERIME  AOBME-
amMi: C70, Crl, Cvlen, Cr2, Crdrm, Crime # cn, C1d,
Tdxn, Crh, Crlnc n cm.

Corann 3tofl CRYNNE XapAKTEPHEIVIOTCR CHEYIDNIHMY no-
Ragareanmi: cogepaanne Yraepoya 0, 12—0.25% ; spemen-
Hoe CONpOTEBAeRHe pazpupy (op)—or 31 wrofus® gaa Crd
Ao B0 wrefum® poa C16;, oTHOCHTENBEHOR VAAUHeHHE (6) OT
20—23% no 12—15% (5 saBBCHMOCTH OT TOAMEHNH OO
nasna). :

Craps rpynnu B sapknpysorten Tak me, KaK CTANR TPYI-
L A, BO € yRazandes (Hepen MEpHOD] DpHBAASCHIOCTH
K 370l rpynne, wanpesep: BO10, BOr3rn, BCtEen w . o
[Npenenshoe copepmanbe VOIEPOAd B Crafsx stofl rpyni
(0,38--0,49% , npoYHOCTIEE CEOACTES TC e, YT H ¥ cTaneil
rpynne A, @ -

B yruepofperay eranax Tpersell rpyon B cofminnaer-
CH TOT ME' NOPAEOK M2pPKHPCERH, 470 M rpyune B; ciom-
nane nepef mapkofl Oyxea B yXasulBaeT WA MPHEELREWE-
HOCTE C€7ann ® Tpereell rpynne. Hanoumep, BCT3 nawm
BCrdne B ap. Mapru cranef wawpol rpynns ¢ endpars
fe 5 moryT GeTh EEDAupiMN (Kn), noaycnorofinsme (nc)
B enakofiveme (cn); mdpki cranen o qudpase B 3 snile —
TOJLEO 11¢ 0 CIL -

Ma uyncna yraepopscTHX CTaIell of0REHOBCHHOTD Haye-
ctea (FOCT 380—71) nrs XHMPYECKEOTO MAWEHOCTPORHHE
nenaaraviaren |1, ¢ 12—B0] cranp caenyiomex Mapox: CTd,
Crb, BOr3un v BCrhen. Oup MOTYT SKCOAYATHDOBRATHCR
npu TeMnepatypax mo -~ 400°C. Lan Sonee nwooknx TeM-
nepaTyp A00—475°C pexoMeRIYITCA YTJARPOANCTLIC CTAJN
CHRHAALHONG HASHAYEHNA MR KOTJOCTPOSHHA M HIMOTOR-
acui  cocyaoe,  paborapwpx noon gasnenpes (TOCT
5020-—649) mapor: 15K m 20K,

CTEOH YTAEPOALACTHE KZYCCTRCHHEE (Ma-
IIHHOCTPORTENEHEE) NOAPasSAeAdT Ha JBe Tpynnw (0o
CONMCRAARHN Mapradual: etaaw | rpynnm CONEpRET IO
0.8% Mn, crazn IT rpyonm—ao  1,2% Mn. B pepevio
TPYNNY BEAOY2I0TCH cTany 22 Mapox © pasiumM cofepixa-
HEen yraeponal ot = 006 (crane 0Bkn) xo 0.82—0909%.
Eo sropve rpynny —crtany 11 Mapok ¢ copepiRauneM yrae-
poyge o G I2—0L 195 (15F) no 0.67—0,75% (70I).

-k

B xuMBuCCKOM MAWNHOCTROCHEY RPHMERAROTCH, B OC-
HOBHOM, CTAJMH KaMeCTEEHHME, cojepxamue po 045% C
(craae 40) pam pafounx temneparyp o 460°C, B orneas-
NLX CAYYanax — a0 475 °C,

AHMHYECKHA COCTAR W MeXaHHYECKHC choficThRe yraepo-
IHCTEIX CTanefl, npuMenserms [1] B XAMHYECKOM MAIIHAO-
CTPOCKHAH, mpencTapAcHe B vabamue 2.1, g

Crpyuryps B cEOHCTDA HeNeripoBAHHEX CTaAel Mpemas
BLErD OOPCOeAARITCR. COTEpMAlHeM B HHX yraepoga, Baws-
EHC ¥IIIEpoaa Ba MeXaHHYeCKHE CBOWCTHEA CTANH, B TaKKe
HA KOPPOSHOHHEYED CTOHKOCTE 3anH-
CAT-H 07 BuZa ofpafaTel CTanmH.
Tax, B OTOMIKEHHMX CTATNAX $TO
BAMATING CKASHEIETCH Yae npH
COMBRHAHER  YIMepoas B CTaad
Gonee 0,3—=04%, MuarpaMMa, no-
CTPUCHAAR MO0  JENHKM, npise- :
aenmam H. T My [2, o 261] Liss

WENT R, S ek

FLad

&

HATHAIHO NANKCTPHPYST BIHTHHE ra i
COOCPHANEE Yraepols B Hemseso- T YT,
YLAEPOOHCTRIE CILIABAY Ha HE KOp- %ﬁwﬁ FE:M%

POSHOHAYIO CTOAKOCTL B ArpeccHB-
HEX cpenax (pne. 2.2).

GalAHHe GCTENRHEY NpHMecel
({Mapranua, xpexana, docdops
CopH)] TIRH CONEQKATHH HI HCe 00-
aee: L6—08% (Mn), 0,30—0359%,
(31), D% (P) » 0,029 (5) —
HECVIIECTEEHHE, NpH GaJiee BREICO-
RoM cogcpxanxsn Mn, 3, P ste 4
DPHHECH BJAKEIOT HA MEXARHYECKYHD OPOUHOCTH, Koppo-

Pre. 2.2, CpaswnTennitc

HANKLE O CEOPSCTH “Kop-

POEHE  MeTddnon ¢ paa-

AHYHL COTE [ S E T EbE

Vraepiia g §%-Hoik HC
npa 25 °C {2a 20 g

£ i THI 10 0, [[—¢tdae X,

Il —uorays 4% IV —rpranL ¥§,
YV —cepud syrva.

"BEHOHESR CTOEHOCTE JADHCHT [ASBHEM I:Iﬁ'FIEEEI'H CT Cofep-

HIGHHA COPH, BHSHBARIDILEH MERKDHCTANIHTHYIED KOPPOIED
CTAMH, BOAENCTENRe O0pP330BaHHA ¢ OIS0 W MapraHle
E].’Jib?[ﬁﬂﬂﬁ. BHEPHCTASNNIOPHBAKIOAXCA 110 rpaddian ae-
per, Hpe NopManbioM cOACDWARHN NPHMECCH KeMKPHeTSA-
JUHTHAR KOPPOSHAE AA8 YrAepofHCTEE CTanel Re xapak-
TCRHA. .

B waypsmedsonr: COCTORRNE YIIepoiHeTHE CTaTR B He-
ROTOPLX CPEAAN, RANPHUMED, D RONUEHTRHPORAHNHL DPacTRO-
pax H pacnianax MEH0NeH, B RANSIEY S0AHEIX DACTROPAX
EACPHAOR A LHANACTOBOROPOAHCH HHCROTH, NOJBSDMKEHL
KOPPOSHOHEHOMY  DACTPeCcKHRAHWWD, CRIOHHOCTE  CTAAR K
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PACTRPECHHEAHNIC OOBWIMAETOR NPH YEAAHMYEHEH B nell co-
AP ANKH 230TH,

Meas yvayamaer KOPPOSHAHEYID CTORKOCTE  VIACDOM-
CTRIX CTamed; npu copepakannx mo 0.5% wenn onm mocta-
TORHO CTOHXKH HA BOSOVEE M B UBADYHHE PACTEODAX,

B gochoproil, coaskol ® APYIHE HEOKHCANHOIHX HHC-
JATAX 3TH CTAME CATLED EQPPOTHPYIT, B OHECIAIONIY
EHCIOTAX HORPOINH CTAACH IABRHCHY O7T KOHLEHTDALHE Kue-
AOTH B DACCHEALMN CTAMCH & STHX KucnoTax {cM. pee. 1.5).

KopposHonmocToliie Acruaposanntie craam

[py peenenny B cTeas CORUHANLEIEX JETHPYIOINEY 3Je-
MEHTOB YTYUIaoTe e ceoRcTha. HHO3ko- B cpegucaernpo-
HEHHHE KONCTPYRKIHOUHNG CTAH ABARKTON TemAocToNKHMNY,
HAPONPOYHENE B MEPOCTOHKHMH, BECOEQNETHPOBEHIILIC —
KpoMe TOI'D | KOPpPO3IHOHBOCTOREN M,

JIETHROBAHALIE CTANN KIACCHPMUEPYIOTES B SABHCHMA-
CTH 07 BODEACHHME JCTHPYEILNE SMeMOHTOR,

HpE MapEupoBke CTAAR AECHDYIONINE SMEMEETH YEIOG-
HOo OO03HAEYRI0TCH COOTBETCTBYIOUIAME OVER:ME: A — XpoM,
H— niwkeas, M — monutoes, T—rurtan, JI—meas, ©—
KpeMEHR, D — umwobnfi, [—aua praen. D — amonuaui,
B — ponsfpar, W — panagnds, P— gop, A* — asar.

Hugpa, cronman nocac Gyxeennoro ofoanaucHyn per-
PYHMOETG  SMeMEHTL VEIARIRART HA CPEAWME: COARPHCALNIC
(B ",-E;]nl,r_cauuum FMEMEHTA B CNaEe; unpa, croqnas epen
NepBol OvKBOH — coptepmanse (B %) yracpona. Harpemep
Maprd craaw 0X13 n 2X13 ofoananaior: xpoMucTss cTauk.
cogepxaman [2—14% xpoMa B COOTROTOTREHAG -::EJ,ﬂE!-“,{;:
i 0016—0,24% vroepora.

B xumMyYecKoM MAMPHOCTPOSHHYN M3 YUkcaa HMSKO- @
CPERRBABTHPORAHNNY CTANEH b KE4ECTRE TENNOCTOHKEY TpH-
MEHAKTCH [1] KpeMHeMAPraHIOBHCTIE, XDOMACTHE X Xpono-

MOAHGACHOERE (C DaKajren 1 soandpamon) erang B gaer-
HOCTH, CTaNAH mapor 1G60C; 0902C; 12MX: 12X Mg 15X M-
AbM; KEBM ® apyree rennocrofikme { ~ po 550 E'L"}1 H D Jm-r
CTATONHON CTEMCHM BOADPOROCTUAKHE CTAnH IINPOKO He-
NCAESYEOTCR B HEQPTEXHM HISCKOA NPOMBLICHHGOTH,

4
[ cepenies sapen — asom; 5 KONOE — yOpMLeNimg oTags.













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































