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OBUIAS XAPAKTEPHCTHKA PABOTBI

AxTyanmocTs  Temul. | Meraummecxas  obonouxa  kaGenefi,
BLINIOMNHACMAN 13 CRHALOBOIO CIUIARA, HAPAIY ¢ obecredeHHEM MepMETIMHOCTH
nomkua Gums BsGpocTofikofi, T.e. We paspymarees nox modacicTmiieM
snGpamm B mpouecce IKCIUTYaTAUMH HA CKBLKHUHC; COXPaHATL crabunsiyio
CTPYXTYPY M MCXAlHFICCKHE crojicTBa npH HarpeBaHinM; MMCETh JIOCTATOYHO
BHICOKOE COMPOTHRJCHHME IOMSyYecTH, T.c. He AcOpMHPOBATECA NOA
nelicraueM XoTa it neGONLUINX, HO JUTHTENLHLIX HArpy3ok; obecnecunsars Cpox
cyx68l, T.C. CPOK COXpaHcHid BCCX ec OCHOBHLIX cBOfiCTB, HC Melee CpoKa
cnyxGu KkaGens B uenom. OcHoBibiM Marepnanom juit ofonovex i
CBHHIIOBOIO CIUIABa ARNACTCH TeXHIYeCKH THCTRIl cBupen, MpeacTarIAouii
coboli markuit Gnecrauwli metwn motwoctsio  11,4r/cs’,  mmerouudt
Temneparypy niasaenns 327°C.

Couiely B CpaBHeHWH C JpyruMu MeTautamy  ofnagact  manoit
x}Miteckoll  AKTHBHOCTRIO W Beicokofl  xopposnommoil crofixkoctsio. K
HEMOCTATKAM CBHNIOBEX 0GONOYCK, BIIQNIACMBIX M3 CBUALA Npn obmeM .
xonmuectse npiMeceit 1o 0,1%, B nepsyio ovepel CEAYCT OTHCCTH HIOKHE
MEXAHNIECKYIO TIPOYHOCTS, BROGPO - CTOMKOCTL 1 CONPOTHRIEHNE MOMIYICCTH.
Jina nossmenns  subpocroitxocrn  06onoviex nanGonee ddpexTHBALIM
CPSICTBOM ABNACTCA NPHMCHEHHE WE TEXHIICCKM WHCTOTO CBUHIA, .2 €ro
crutapos. BeeacHNE B COCTAB CBIHIA JICTHPYIOUIIX J/IEMCHTOB: CYPEMb, QNI0BA, . .
KAIMUA, TOUTYpR, MLIIAXA M Jp., 06pasyloumix paumTiHEC XIMIHecKile
COCHMHEHME § TBEPLIE PACTBOPEI, CYMICCTBCHO YNYHIIACT MEXamiticckue
cpofictea cmnua. Jlernpyloumpe NpHCANKM, KaK MPaBiio pacnonaraick no. .
rpamuuaM 3cpell CRHHIA, NPENATCBYIOT HX POCTY W TeM CAMBLIM MOBLINAOT
BipOCTOItKOCTE 060NOMKIL. e e i

Co sropoft monosuusl 60 — X rojioB B TCHCHHE NPHMCEPHQ 25 net
otpacnessimii HHH npit y4acTHy OTACTEHEIX 3ABOAOB kabensHofl oTpacnu
NPOBEACHO HCCHCAOBANNE PAMTHYHEIX CIUIABOB Ha OCHOBC CBHHLA, W Guuto,
[0KA3aHO, WTO TOMBKO €r0° KOMILICKCHOC JICTHPOBAHHE MANKIMI nobasxamun
CypbMBI, TSIUTypa M Ml MOXKET OGCCHEUiTh BHICOKYIO JOATOBCHHOCTE H
panexiocTs kabensioll’ 06oNoYKN B CHOKHBIX YCNOBHAX IKCILTYATAIITH. W
Xopoumne cRofiCTRa NPH MPECCOBAHIM. B IU1ane MeXaHHMCCKIX XAPAKTEPHCTILK
ochostiofi a¢dexr or nermpobanus cypeMofl COCTONT B 3HAUNTCIRHOM
nosuimery  subpocTofikocTH M MPOHHOCTH. JoGapka mean MOBBILIACT
CONPOTHANICHNE MNON3YHECTH, YCTRNOCTH, MEXAHUYCCKYIO MpOHHOCTE i
cnocoGCTBYET — PABHOMCPHOMY  PACHpeieficHHIO  CYPBMB B CILIaRc.
Jlernposamne CBHHLA TEUTYPOM 3HATHTEALHO MOBLIUACT €r0 MPOHHOCTE,
pibpocrofikocTs  #  INACTHYHOCTE. JUia TakMX CIUIABOB _XapaKTepHa
MeJIKo3epHICTa TepMocTabilTbHAY CTPYKTYpPA.

KoMIUIEKCHOE NCripOBalic CBHHUA CYphMOIl, TCUIypoM M MEIhio B
ONTHMAIBHEIX KOHUCHTPAUMAX 'MOIBOJHNO MONYHHTE BHICOKOIGdeKTHRIBIE |
CILIABKI JUIA 3AITHEX Kabenbibix oGonotex. ConHIOBKI cruan Pb-Sb—-Cu.
— Te obecneunpact kabensHoll 060N0YKE BLICOKOE CONPOTHRICHIE YCTAIOCTH,
no/mytecTH B axTHBHOI nedhopmamumit B umpokofl ofnacti Temmeparyp,. &
TAKOKC XOPOUIYIO TEXHONOrHYHOCTE AP cc IIrOTORMCHHN. Ocuosnoft anx
TAKOrO KOMIUICKCA NONOKHTENLHLIX XAPAKTCPHCTHK ABIACTCA crieuuuteckan
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MeikolepiMcTan  TepmocTabinbHax.  crpyxtypa,  olychammsaonias
crabwmnocts  cwofictn  npn axciutyatainn,  Cnnanu zmueynmunlon
KOMIO3MIUIN HAXOJNTCA A YPOBNHE MIPOBLIX CTAIJAPTOB — ONM obAALMIOT
:ywmuu KOMILICKCOM IKCIUTYATALMONHLIX It TEXHOIOMHUECKIX XOPAKTCPHCTHK
0 Ccpamliciinio ¢ umanbonee NEPCNCKTHDHEIMN  OTCYCCTBEHNHLIMI )t
ggo:mmmuuu a:.mnamuu. Ocuonnoll cian atolt cicremia CCyMT, cocrana
rocr{ggg-%ﬁ)ﬁ Sb + (0.02-0.05)% Cu + (0.03-0.05)% Te, nxmoues n
ucxauwlec- A CypLMAMHCTIC crunphl, OGAMIas MAOKCHMUILHLIM YPOBHEM
v KiX cnoficts, on ncnoausyercs i kaGenefl, SkcIuyaTHpYEMIIX B
CC TANCILIX YCIOBNAX: Kabean MACTOHANONNCHILIC; CBE3N; I MIACNAX,
'rpa::_cnopgupycuux Ha Gosnkime paccToRuus; anx npmnnoncrna CRHRIOBBIX
:pﬁin. ‘ll,xuumn CIIAD ARJACTCA OAMMM W3 JIYMIIMX JUIA  MCTI/UTHMCCKMX
otek TepmocTofikix  xaGenell. Commeny  mmnpoxo NpUMEHRIOT B

NPONINOACTBE  CHHNIOBLIX axxymynaropon. OcHoRuEIM  nejocTaTkOM

COMILOBMX BKKYMYNATOPOB AWAsctTes Manuidl cpo
k cayx0ul, ocoGe
y:ne;:um; JkciuyaTauun, cealanuofl c auﬁpauu-g]n W Tp’:xal'l, n Gm““tgo;
i.am'éfu pec. K umcny rmammux npuvmm, cinkatougix cpok cayxOu
& 10BLIX AXKYMYNIATOPOR, OTHOCATCA KOPPOINA PEIIETOK NOMOKITENLHOND
mliluna W oniLibanne nonoxurentuof axtunnoll mMaceL,
c:mamnml.c paboma smnsercn paspaGorka cocrasa  HOmLIX koMol
e rcec uznyqu;zr;:}::l:: x;pmtpm:ruxaun nyTéM  ycTanonnenus
ocTe TemoémkocTit n HaMmeleH

:cpuonmmumlccmx dymaut, xunenmiecxnx w anomnsx xaparrcpucr:g
aunu;m — CypLmanuioro civiana CCy3 ¢ Mesnio u Tesuypom

€nMIN ¢ nocranacinoit :
SRR SO Hearo n amccepraunonnoit paGore

= Hiy'icHa Temne aATYpuas JﬂlHCHHOﬂI; TemnolMkocTH | Hamenennit

TepMoutHaMItieckinX  pynxunlt  (Irmwinnnn,  dnrponus, aneprin  I'nG6c)

clunanon chunua,
TEYpoM; o

= HCCNICAORANA | KMHCTHKA OKHCHCHMA CIUL
: ano
Cypusuiniioro ciuana CCy3 ¢ Mesmio M Temwypom ’
OUPCACACHL MEXAHIIM X OKHCNENNA; :

= HIyNena  KONUCHTPAUMONIAN  30BMCHM
0cTH  Mamenennllt  anoum
:E:?ﬂ“m‘ yc;ou:‘na:anclmum " COHIIOBO-CYPLMANNOND ciuiana CC’;Gu:
e LIAIUTCHD WINSHNG KONUCHTPOINN X -
xnppo!lluouuym croflxocTs civianon, n cpene nncrrpn:z?rmlNaC’ﬁwp"" R
e ayuul; HonwIna paborut, Yeranomwientt ocHonnmie JAK0HOMEPHOCTH
= l'mpn*ryp" :ml ANUCHMOCTH TernodMKocTi " sasenemniit
R Em uc,:ln lcs:::ltl::ﬂc::mﬁyumuﬂ (arrrunanin, nrpouna u aneprin 'nGGea)
Iopo- cypumannoro ciuiana CCy3 ¢ mestnio i
TEJUIYPOM
: O:In;:c:::::u OT KOJIMMCCTIN JIErHPYIOUIEID MeMelTa, Mokaano, -ipu" 0
PATYPM TGIIOEMKOCTL, JNTWILINA, SITPONIIA CWh chnnma u
ol

M. eminnono-cyphmanioro cinana CCy3, ¢ meumio

chHmIR W cpmono
n TREPJIOM cocTORMIN |

chitiono-cypumanioro civana CCy3 ¢ mesmio u

. ! TenYpoM

::::;;::z:'uc deprun I'nGGea . ymennmaercn, C lmnmﬁ:uc{l "‘m:?r?p?l:;::
; TE/YPR TEUIOEMKOCTR, JUTWILINA 3 IHTPOIIA CHNANON enumIn M

__ T e
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cannono-cyphmannoro ciziasa CCy3 ¢ MEARIO M TE/UTYPOM YRCTHUHBAIOTCH, O
suatenne anepriun FnGGea ymennuaeTcs.

[Moxasano, *rr0 € NOBLINCHHCM TCMIEPATYPR! . CKOPOCTE OKHCACHHA
CINABOD CHIILA 1 CRINIOBO-CYPhMAINOID crutana CCy3 o MEJILIO M TEJLIYPOM,
n TelpioM coctosmim yneansisactca, JloGanki men b npejenax 0.01-0.5
MaC.% YMCHULUIACT HCTHIIYIO CKOPOCTE OKNCICHIA CRUNIA W CILIand CCy3,
TO CONPOBONJIETCH  YBCANMCHMEM  BEJIMMINILI apdexTunnoflt  Ineprin
AKTIRAIMN  BIponiecca  okmccinAa  cnnanow, OT  KORUCHTPALMM | TeUTYpA
peivmna  addexTinnoil NCPrui AXTHRALNE CIUIABOR  YMCHLUIACTCA, T.C.
YCTONMIBOCTL CIUIAROB CRNNIA ¥ CRHIIOBO- cypsMmansoro ciana CCy3, x
DLICOKOTCMIICPATYPHOMY OKHCHICHINO najacT, C 10MOUILIO JIOJNINOM KPHBLIX
OKHC/ICHNA CIVINDON YCTRHORCHO, YTO HPOIECC OKIHCTCHNA B BLINIC YXRIAHILIX
cHCTEMAX nojnisetes rnepboHieckoMy 3akony.,

TTOTCHIMOCTATHYCCKUM  MCTOJIOM B NOTCHUHOARHAMUYICCKOM  PEXKIME
1IpH CKOPOCTH pasnépTXi HOTCHIMANA 2MB/c ycranonneno, Yo Jernpyloumme
xOMIONERTH Jio 0.5 Mac.% NOBLILMOT KOPPOINONIYI0 cTOMlKOCTE Chniia 1
cRINIOBO — cyphMannioro crnana CCy3 na 20 — 30%, B cpejie dncKkTponnTa
NaCl,

[Tpi 3TOM € NOBLILICHNEM KONLCHTPRINGE JICTHPYIOUICIO KOMIONEITA
oTMEMACTCA CABNE HoTenition cnoboiol koppoan, IITTHIrooGpalonaiig
Il PCNACCHBALUN B TIQNOKHTEIRITYIO oGnacts anavenuil, C ynemucnites
KOHNCITPAINNE XJAOPIJI-NONA B HNCKTPOJINTE YXAIAMILIC INCKTPOXHMUtICCRIC
JOTHIMAILL CITIABON YMCHLINAIOTEA, CKOPOCTH KOppo3ny ynentinactes. [Tpn
Hiepexone OT CINIANON © MEALI0 K ClUanaM ¢ Te/utypoM nabmonaeTcs
YMCIHRIICINE CKOPOCTI KOPPOINH CINARON, _

IpakTavieckan JUAMNMOCTL PaboThI 3aKmMOMACTER B paspaborxe n
ONTHMIDIAINN COCTARA CIUIANOR CHRINA W CRINIONO-CYPLMANIIOIO Clulana
CCy3, ¢ ME/WO 1t TETYPOM JUIN HCHONLIOBANNA B PRATIILIX OTPACIIX
NPOMLIIICHIOCTI W 3UILITE X MUTWIM IHITEITOM PecnyOmnan TayoknxncTant,

MeTo/tl HCCICOBRANMN I HCHO/ILIOBAINAN AIIAPATYPA:

® MCTOJ1 HCC/ICAOBAINIA TEINOEMKOCTI CIAABON I PEKIUME (OXIHKCIINN
¢ NCHONLIOBAINEM ARTOMATIMECKON PErnCTpaItN Temiepatypul obpasia or
BPEMEITH OXJINAJICHNA,

® TePMOrPABIMETPItCCKIN  MCTO/L MCCHICAOBANIA KIHETHKIE OXHCIICHI
MCTAJLION 3 CIIABON, I THEPIOM COCTORNNI, :

e poTelmocTaTHYeCKiil  METOJL  MCCHICJLOBAIIA - AHONIX .cnofictn
cunanon 1a npuGope TTH 50-1.1 0 nOTERUMOMMBAMMUNCCKOM PEAUME; ‘

e maremarnveckan  oGpaGotxn  peayanTaton  HpoRojIAck  C
HCHOJILIORANNEM CTAIZIAPTHONO NAKETA HPIWIOKCHNA W HPOrPAMM Microsoft
Excel n Sigma Plot.

OcHoniibie  NMOJMKCHIN, BLINOCHMME WA JnmnTy, Peaynntaril
CC/IC/ORAINA TEMICPATYPIX 3amicumoctell TeiulotMxocTit i mamenennit
TepMOJIAMITECKIX  (hymkiil cizanon et M CHINIILOBO-CYPRMANIOND
cinana CCy3 © MeiMio W TCUIYPOM; KIieTWliccKie M anepreTntieckie
NAPAMETPLI NIPOTICCCA OKHTIICIMA CILIAROR CHInIlA W CIIILIONO-CYPLMRINIOND
ciann CCy3 © MERIO W TEIUTYPOM, I TRIOKE MEXAINIM OKHCACIIN CIUIION,
JABHCHMOCTI ANO/NILX XAPAKTEPHCTHK I CKOPOCTI KOPPOIINL CIUIANON CHIHIA
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H  CDHHIOBO-CYPEMAHHOIO 'crnapa .CCy3 ¢

msmc;t:np;um Jieripyomero :mcuelrra): B cpccn? mm:m I;Iagll‘-
nymcmpym m:r':e ONTHMANLHEIE KOHUCHTPAINA MeA M Tenmypa nn:
§ "mmamununcm YAYHIAouMx Xoppo3IHOHHYI0 crolixocTh
mﬂnquuﬁ 1 CBHALIOBO-CYpLMAKHOIO ciutana CCy3 © MehIo H TeILTYpOM
o gy . m:.:;: ABTOP2 3axmoYacTcs B anamme nmpmpnux.
v 3ocmnm uuc n pemennil 3amay wccaeposanmil, nogroroexe M
- nanchuacfrx CHTANBHBIX Hecneaosannil B naGoparoprux ycnopnsx,
s ;.!czy:mmn,‘ B OpPMYNHPOBKE OCHOBHEIX MONOXCHIN 1

Crenent. pocrosepwocru n anpofauus  pesyanraros. OcHoOBHEIC

nonowxe
HHN anccepraums obcyxnmamucs ma: Mexa, HAYTHO-IIPAKTHYeCK Ot

xondepemum «Co
3 g « nseucnnue TPOGACML ECTECTBEHHBIX M TYMAHITApHBIX
noceAwmenHoli 10-n

2019r): VIII M etimio Dwmana MI'Y  um.M.B.Jlomonocona (dyman6e,

©A. nayuHo-npakTieckoit kondepenpm «ITepenexTuni

HCNOMB30BAHMA MATCPHANOB fianm
s ycTO BIX K KOPpO3MH B NPOMBIILICHHOCTH
20150 ApmkucTam, noceswmennolf  «/Imo xinmxay; (Aymanbe,

Mexa.  mayuno-npaxrim it
- . i eCKoil  Komepenuum, cryacHToR
Mm.C.WOCum mnnc, 20[9r;:;nnm.lx yuénex «Myxannnc-2019», TTV mx'

i XV Hymanosckn wyre
COCTOAHNE XIMIMECKOR HAYKH M HCHOMLIO Hiax «Cospemennoe
BaHHe cc
xo3xfictae PecnyGmnan Tamamxrcrany (Tyman6e, Z{ﬁ‘;?;mcnnﬁ B HAPOAHOM

Oy6auxammm. Tlo pesyneraram uccnenosannit onybnmkomano 13

HayqHEIX paboT, n3 Hix 5 B xypHanax,
pexoMeHI0BaH
Oeaepaunit, monyuen Mansit narenr PecnyGnuxu Tamufnxc?nﬁlfﬂl':’?‘j‘l:gg‘l:;nn

Obnem u crpyxTypa Auccepraumu. Jlnccepraunonnas pabora cocront

M3 BBEJCHIA,
METWPEX [MaB M NpUNOKEHHA, HATOXeRa Ha 150 CTpanHIax

XoMmkloTepHoro  maGopa, Bsxmouaer
6GuGnuorpaduvecian narmenosanii,
Ocuonnoe conepaxanne paGorii.

Bo mBneae
s e’n HIH 5 ;::;“o;xcm al::icnnocm H ocHoBHBIE npoGneMul
m{ccepmmum. oboc A aKTYansHOCTE paboTel, packphrra CTPYKTYpa
B nepsoit raase n JAAHHBIX acTH
peacrannen obop nurep
. aTypPHLIX
TIPHMCHCHIA CBHHUA M €ro CIUIABOB; TCINOBMKOCTH M TepM mmn e
(byu‘x:::m CBHHIIA C LIENIOYHOIEMENLHE o ¢ ot
,WIIOMHHHEM H  MarmMeMm, o cmn BIMH
per " apa CCy3 ¢ menounosem :
mnuucofur:n oza}:;oa:zmuncparypuom OKHCIICHHA CEMHIA H ero e::;:lmoa:
: R teare cnm:mg; B3 AHOHOE NOBCACHWE CRHALA M
nnasa y3. . F ' ; HeHnoro . o63opa
Teriodintcckie I TePMOANHAMMIYECKEE csolicTea, xl:mc-r::am:a;{:::nca‘::
?

" CIUIaBAX CEBMHIA K CB
3 CBHHIIA HHUO-CYpEMAHOM crinane CCy3 ¢ TEILTYpO
R muqﬂ TPYTIIL CIUIABOB HMEIOTCA JINIE ctyn{xc orpr:g:::oq:ub cncnc:::'{:c'

57 pucynxos, 61 Tabmmiy 105

YRPCIUICHUI HAYYHBIX cBAdell Mexay crpanamim,
L}

IMH McTa/aMy, caunna c Gepuwem,
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Taknm oOpazoMm, B CBA3N C OTCYTCTBHEM CHCTEMATHYECKHX AAHHLIX O
hisnko-XiMHteCKkiX CBOJICTBAX CBITHLA i CILTaBa CCy3 c Mensio 1 TEJUTYpoM
focnemuie OsUIM BIATH B KavecTne o0neKTa WCCHCAOBAHMA B nanHoit
miccepraumonnoft pabore.

Bo wropoit raaBe  NpHBCACHB  PE3YNBTATE  MCCHCAOBAHIA
Tennodniuueckinx  csoficte M yameHernil  TepMOANHAMHTICCKINX dyuxiyit
CIUTABOB CBHHIA M CBHHIOBO - CYPBMAHHOIO CIUIasa CCy3 c meanio
TEILTYPOM.

Tperesn riasa TNOCBAUICHA JKCIPHMEHTATLHOMY HCCJIC10BAHHIO
KHHETHKN OKHCHEHHs CIUIaBOB CBIHUAZ W CBUHLOBO-CYPEMAHHOMO CIUIABa
CCy3, ¢ MelIsio i TEIUTYPOM. ‘

B uerseproil raase NpHRCACHLI PEIYALTATEI NOTEHINOCTATHYCCKOTO
pccnenosanus’  anoaHoft  ycTofiuMBOCTH CINABOB  CBHHUA I CBHHIIOBO-
cypsmatHoro crnasa CCy3 © MEABIO M TE/UTYPOM

Jlnccepranuonnas pabora 3asepmactcs oOuMI BEIBO/IAMI, CIIHCKOM
IMTHPOBAHAOI JIATCPATYPE! M IIPHIIOKCHHEM.

[nasa 2. BJIHAHHE JJOBABOK MEJIH H TEJUIYPA HA
TEILUIOEMKOCTEL M H3AMEHEHHI TEPMOAHHAMHYECKHX
®YHKINI CILTIABOB CBHHIIA H CBHHIIOBO - CYPERMAHHOIO
CILIABA CCy3

HMamepensic  TCIUIOEMKOCTH  CIUTABOB B PEXHME COXTIARTCHHS)
NpON3BOIIOCKE HA YCTAHOBKE, B OCHOBY paboTsl XOTOpOI NONOXKEH METOX C-
KAOPHMCTPA C TCIJIOMEPOM H agnabamireckoit obanotxoil. ;

-~ Jns m3aMepennd yAcHEHOMN TEMIOEMKOCTH METALIOB NPHMCHAN JAKOH
oxnaxnenns Hutorona - Pixmana. JiioGoil npeaMeT, mics TeMmneparypy BRITIC
okpyxatomeil Cpeshl, OXTDKAACTCH, it CKOpOCTE 10 OXJIKACHHA 3aBHCHT OT
K03 GHUNCHTA TEIIOOTAATH H BETHHHEL TennoEMKOCTH Tela. :

IIpx cpaBHEHHH KPHBBLIX OXNAKICHHA ABYX' METUNHECKHX CTepkHel
onpezenerHoft GOPMEI (TEMTICPATYpSl, KaK QyRKIU BpeMeiit), M3 KOTOPhIX
OMMH ARINCTCK ITANOHOM - (M3BECTHM €ro  CKOpOCTh OXN@KACHAR H
TEIUIOEMKOCTE) MOXKHO PACCHMTATh TCILIOEMKOCTE JpYroro CTCpIKHAA NpH
pactETe CKOPOCTH €r0 OXNAKACHIA. ;

Tepsaemoe palice pasorpeThiM TE/IOM maccoft m npu ero OXIKACHHN HA
dT rpajsycoB KOMHHECTBO TCILIOTE! 40, paccuuTano no dopmyne.

8Q = CymdT 1)

rae C'y— yacasHan TennoéMroCTh BEINECTEA, 13 KOTOPOTO COCTOMT TeJo.
Kommiectso Temnots! . 6Qs  GyaeT mponopuyoHAILHO palsocTi
renmneparyp Tena T n oxpyxmomieit cpeant To, mnowamt nosepxHoCTH Sn

BpeMcHiL: 80, =-a(T~T,)-Sdt (2)

Ecai TeNo BLUAEANCT TEIUIO TAK, WTO TEMMEparypa BCEX €ro Tofek
JIMCHAETCA OIMAAKOBO, TO GyACT CIPABEUTHEO PABCHCTRO:

@=@3 " C:m‘n":—a(T-Tn)'&ﬁ, (3)
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Buipaxenne (3) moxno TPEACTABNTE B BiAC:
Cﬂnj—f--dr-ro)s. @)

[onaras, wro C;» &, T i Ty B Manux unrepeanax TEMICPATYp HE JaBHCAT

OT KOOPIWHAT TOYCK nosepxnoctit  ofpasua, pajorpersix Ao pasnoft

TEMNCpAaTYp oxpywalomefi cpeam, ans apyx ofpasuos cootnomenne (4)
Gyner cremyromnm:

Guma, (5), = Ghymassa (£) )

Tpumencune nannoro pasencrna ans AByx 06pasuos, OMH 3 KOTOPBIX
ABIIACTCA JITAIOHOM, MMEIOLUX PABHLIE COCTORHMA nosepxHocTefl # paimepsl

(5=, npeanonoraer, wro mx xo3¢dmumenTst TennooTaaum 6yayT pasusl a;=
@ § BRIpAXATHECA YDABHEHHEM

Gom (5), = Gm(§), ©)

Hs storo ypasuenns, 3mas YACALHYIO TeriolMKoCTs C:.- CKOpOCTH
dT
OXJILKACHHA JTANOHA —:);“ IaMepsemoro ofpaiua (%)z H Maccul ofpa3uon
m; it My, MOXKHO PACCHNTATE TEMNOEMKOCTE HENIBECTHOrD Bemectsa Cp
cg, = Emlad) ™
Hn= OMpaBJaHHOCTH Takor0 JOMyMeHHS IKCTICPUMEHTAIEHO  6Lun
YCTAHOBNEHL! 3aRHCHMOCTH TEMICPaTyphl 00paILOR OT BpEMEHN OXnAKICHNA

A AMIOMHHHA W Mequ. l'lmry!lcmme JHAQYECHNA TeIUIOCMKOCTH Xopotuo

COrNIACYIOTCA €  JIMTCPATYPHEIMM  JANHBLIMI, Temueparypumit  amanason
mMepenns - qo 800 K.

nurepane or 313 o 700 K cocrammana +1%. ITo
TETUIOCMKOCTH 1O 1aHHOI MCTOANKE e npeswimact 6%, .

. B pamxax dannoii pabomust ucenedosano SUARRUE MeOU u menrypa na
MennoEMKOCmb U uIMenenuii mepmodunaMuLecKisx PyuKyui ceunya u
celinyoso-cypsMantozo cnaasa CCy3. Crnass ix MccneaoBanms nomywani
B IIAXTHEIX nnﬁopmprgm Nevax conporumnenna tuna CIUOJ s mirepnane
Temneparyp 650 — 700°C w3 ceunna mapkn C2 (99.95% Pb) (TY 3778-89);
CYDEME MeTasuiirieckolt mapxut Cy00 (TY 1089-82), memu Mapxin MO0 (TV

PeHOCTE IMepeHNA

859-66), Tennypa mapkn (TV 17614-80). Jluraryps csumma u CBHHIOBO- -

CypbMAHHOro cnnasa CCy3 ¢ wmemeio TEJTYPOM  [IpeiBapHTENILHO
CHITE3UpOBATHCL B Bakyymuofl meun conpormsnenns, M3 MOy ENHEIX
CIUMBOE B rpaMTOBYIO HINOKHHILY OTIHBAIH obpausr mamerpom 16 MM u
anusoft 30 MM, bubey
CocTas notyd4ennsIx crutanon BHIGOPOYHO KOHTPONHPOBANCH XHMHYCCKIM
aHAMI0M, a Taloke BIBCUNMBaHMeM o0paloB A0 M mocne cruannenna. B
AansHellmeM HccaeORAMIO NONBEpramiCh CIUIABEI, Y KQTOPLIX pasHmua B
Macce 110 i nocne CranicHuA He npessimana 1,5-2% (omn.).
g Hcenenosanne Tennofmxocrnn metamion NPOBOMNIOCE Ha YCTanoBKe,

cxema xoTopofl npencrannena ua pucynke 1. Cxema YCTAHOBKH JUIR HIMEPEHHA

Has  omubka HIMepenns TEMTIEpaTypel B -

s e

9

KOCT¥  ten, BmouaeT . yai: anextponeds  (3),
::t;nmpooam naml:u :?mé (6), no xoTopolt OHA MOKET NEPCMCILATECH m;:z:‘g:
n sn. O6pasen (4) u sranox (5) (Toxe MoryT nepeMeHIATECH) 1::;::11 E—

oGoft wwmmap wumolt 30 MM w jmameTpoM 16 MM C m:' ?m - po
:nuanaun C QJUHOTO KOHIA, B KOTOPHIE BCTARICHE TEpMONaps! ( l“ 131 —
TepMOnap NOABCACHE K ImtppoBoMy TepMOMCTpY «Digita 2 :m i
DI%lDBL» (7, 8 n 9). DnexTponedb 3AMYCKACTCH HCPE3 n:n :p py .
asrorpancopmarop (JIATP) (1), ycramomun HyAiHylo Te ﬂ:‘g'p .,
nomomeio Tepmoperynaropa (2). Ilo nmokajanmsM umi:pun:;nﬁc ::Enu ;pn -
dukcHpyeTea JHATCHHE HAMATEHOM nmepz{gguﬁ‘fggﬁ;:p - p B

M 10 1 7
:c:::prrpowneq;; :um::acumb:on:(y:puoumon 1%2;2;“;:? 321022)

ane

OGpasewy W ITAIOH OAHOBPEMCHHO BEUIBHrAcM m}; o o - S
e sorep.apes kel 10, 70 OKTGEICHIA TEMBEPATYPH

oGpasua 1 yranona mnke 35° C.

B
Prcynox 1. Ycranoska JUif ONpeAcicHI TennoéMxocTit TBEPALIX Tel
PEKIME COXTIAKICHHAN.

mel Pb-Cu
32BHCHMOCTB TEIUIOEMKOCTH CIUTABOB CHCTC !
I::n:pm}:iy;o«oxnmclmn» B HHTEpBANEC TEMIICPATYP 228.15 S:D;(.T
?Iso?;qumuc B Xoje 3:cncpuuc:rm06lpunuc mm:::;::;l: z::g: ﬂ:rygb-cu’
XImKAcHHA JTanosa u obpanos 13
:F;’:cc:f::-l:nn‘::uu Ha pHcyHke 2 0 onacmmo’rcahypuucuucu BHIA
T=ae™ +pe"" , ®)
Jndipepentmpyn ypasuemua - (8) no rt, MomydaeM YpasHCHWC I
OIIpeAENCHIA CKOPOCTH OXNAKACHIA cnf::;on e
dT /dr =—abe™" — pke™" . 9)
1oB 10
9) HAMI! PACCHHTANA! CKOPOCTE OXJIKACHIA 00pal
cmag:ny:::::,c;t:l%l(;}:u, m‘rgpue rpaqmq;mbnpcn;m;;::; li‘lz:l lpug)nx;:’;
un xoabdmmenror a, b, p, ab, p |
::‘l::!::::ommm*?nnma npusejieHEl B TaGnnue 1. ;
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Tabanna 1. 3uaycuns ko

nx crnason cicremsl Pb-Cu i aranona (Cu mapxu M00)

Conepxanue
Me B e
b10 e
LT R S L k10*) ab, K,
o : c pK k¢ Kp'c"
0.0 0% |
00 g;zlg 22429 [ 10,7 | 31493 [3.38| 240 10,010
L iR R
0 ; : ’ 23 [2.93] 186 0.
0.1 g;‘: 242,34 | 8,83 | 31793 [2.97] 214 ogggg
__Teson 244,06 | 8,55 | 315.68 |2.86] 2.09 10.0000
Bran 17179690 | 4,57 [ 327,12 |4 61| 044 T 0015
Hanee, no

paccyuTaHH :
stanona (Cu m BIM JUIUCHHAM BEUMMHH CKOPOCTH OXNAKACHNA

apkn MO0
ypasuenmo (7) Guna mq)nn':ic:gp:’xu“ T S SN WO

HCHONE30BANOCh NporpamMMa SigmaP
B mabmme 2 f‘!l: lot.

yacnsnan Tennoémxocts. [pu atom

C’ =a+bT +cT? +d1?

Tabauua 2. 3navenns k03t
HigtenTOB a, b, c, d,
CIUIaBOB CHCTeME! Pb-Cu iy ::m;un fCu uﬁa&"&% o

Concpxanue men p a b
caume, Mac.% | Jhw/xr-K rK? < .
2 kK | Tw/xr-K? :
0.00 ggs,:n -1.63 4,06 11-;/:1:-51(‘
001 597 | -1.64 .15 337
05 33502 | -163 .16 -3'27
01 34,17 | -1.62 | 418 :3'§§
505 331,06 | -1.60 | 422 341
m 32445 | 027 20,29 0,14
Pesynwrari ' |
pacubta TeMmneparypuolt - samncumoctn  ynensnoft

TernoéMKoCTH ciuiason
nlnine d & o pncy::; 4,‘:”1(’:;“ (7) w (10) wepes 50 K npeacranncnst »

CONCPXANNA  MeaLio BIIO, WTO ¢ pocToM Temmnepatyp
ybennunsactes, " Mexomux  crunasax, 'rennot‘.uxompcnn;o:

HLeHToB g, b, p, k, ab, pk ypasuemim (9)

11

T.K ax
- —— HMI‘I ¥y wap WO, sy dr'e \ A
[ER—— — JremeCs s 5
(] = (T +081% 0o Y B nm — - at
el 3 R £ Lo —— (Mol ___.«',' i
1) %ECa — (0L » P
o ! — (1) 40INEE. “I — ()0 1% O LT
e (T8 FRCa ') :_"'
™ &
1m v W
L5
1% 4 o8 v
m s
= T.c i
s Iz &0 &0 WO 0 QO M sl m s m = R =m = =

Pucynok 2. I'padik 3aBHcHMOCTH
TEMIIEPATYPhI OT BPEMEIIil OXNIKACHHUA
Ak oOpasiios 3 CIUIABOB CHCTEMEL Pb-
Cu 1 sranona (Cu mapxu M00).

Pacynok 3. Temneparypias
JABHCHMOCTE CKOPOCTH OXJIAKICHHA

06pasios 13 CIUIABOB CHCTEMEI Pb-Cuu
aranona (Cu mapxs M00).

Ta6auua 3. TeMnepaTypHas 3aBHCHMOCTE YACIBHOM TETUI0EMKOCTH

- (JIx/(xrK) cinanos cHCTEM! Pb-Cu n sranona (Cu mapkn M00)
Conepxanie TK Poct
MCJIH B CBIHLE, o C’po,
mac.% 300 350 400 450 500 550 |%
0.0 127,69 | 128,13 | 132,32 137,92 142,55 | 143,85 12,65
0.01 129,20 { 130,16 | 134,71 | 140,38 144,74 { 145,32 12,48
0.05 131,59 | 133,06 | 138,06 144,11 [ 148,77 [ 149,54 | 13,65
0.1 134,01 | 135,83 | 141.05 | 147,16 151,67 (152,08 | 13,48
0.5 138,80 ] 141,81 | 148,03 154,88 | 159,82 | 160,28 15,48
Poct C'po, % | 8,69 | 10,68 | 1 1,87 | 12,30 | 12,12 | 11,42
T Sranon 384,00 | 391,67 | 397,66 | 403,07 [408,00{412,57] 7,16

Jlnx  pacuéra TEMneEpaTyp

anrrporun 1 anepri I'uG6ea no (11)=(13) Guum HCTIONLIOBAMHLI I

yAcnEHOf TerIOEMKOCTH 110 ypaBHCHNN (10):

(-1 @=alr-T)s 2 R} S 1) -

(5~ Ei=an LT} S - RIS 1)
0

(G* ()-G* (1)} =[H'(D- H' (T)]-T(S' (D-S" T,
raeT, =2968.15K,

Peaynutatil  paculra  TCMICPATYPHRIX

sasucHmocTeit

joit 3aBHCHMOCTH M3IMCHEHHil DHTATLITIN,
HTErpaisl o7

() -
(12)

(13)

HIMeneiit

TCPMOIHHAMIMCCKIX dynxiuit A CIABOB CHCTEMBI Pb-Cu 1 1 sranoua (Cu

mapkit M00) ucpes 50 K npencraniciis b TaGmune 4.
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Pesynetatit  mccnenonanmx [OKAILIBAIOT, YTO

NpH  MOBBINCHAN
TEMICPATYPR! yACALHAA TerOBMKOCTS, M3IMeHEHMIl INTANLMI 1 IHTPOIHN
AIA CIiaBos cicremit Pb-Cu ybenuiunatores, a sneprita I'nG6ea cinxaercs.
| CrrRmw k)
I
—— DTaAH (Cu Mapes MOC)
200 seemne P 1)
= 1)+ 001%Cy
— !n‘am
e gttt
00
" s S P Steas  e]
S S T e e A TR T
"0 — LK
300 o g 480 o0 830
Pucynox 4. 3asucumocrs YAensHolt Tennoémxkoct ot TEMIICPATYPAI 1A
PA3LOB i3 cnasos cicremsr Pb-Cu i stanona (Cu mapxnt M00).

Ta6auna 4. Temneparypuas sasscumocts, HIMeHeHn i
TepMoaxHamireckix ¢ynkunil crnanos cueremst Pb-Cu i stanona (Cu mapku
MO00)
Stanon Conepaanne menn s CBHHUE, Mac, %
i i ; 0.0 001 { 005 | 0.1 | 88
H(N-H(To)],xIlw/xr nna cinanon
300 0,712 0,24 0,24 0,24 0,25 0,26
350 |- 20,132 6,61 6,70 6,84 6,97 .25
400 39,867 3,11 13,31 13,61 13,89 14,49
450 59,888 9,87 .| 20,19 20,66 21,09 22,07
500 80,167 26,89 27,33 28,00 28,58 29,95
550 100,682 34,07 34,60 35,47 36,19 37,97
[S(N)-S(T, |.xJIx/(xrK) anx cninasos
300 0,0024 0,0008 | 0,0008 | 0,0008 0,0008 | 0,0009
- 350 - 0,0622 0,020 0,02 0,021 0,022 0,022
400 0,1149 0,038 0,03} 0,039 0,040 0,042
_|_450 0,1621 0,054 0,055 0,056 0,057 0,060
500 0,2048 0,068 0,070 0,071 0,073 0,076
550 0,2439 0,082 0,083 0,086 0,087 0,091
IG( Ty)), xILx/xr ans cinanos
300 -0,0022 -0,0007 | -0,0007 -0,0008 | -0,0008 =0,0008
350 -1,652 -0,544 -0,551 | -0,562 ~0,573 -0,595
400 -6,107 -2,007 | -2.036 -2,078 | -2,120 -2,206
450 -13,053 -4,300 | 4365 -4,459 | -4.550 -4,745
500 -22,243 =7,359 | -7.474 -7,642 | -7.798 8,184 |
550 -33,475 =11,131 [-11.306 | -1 1,567 | -11,804 =124341
To = 29815 K UM

ST PSSR CL PRI
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TaThl cTH H

Talb 5-7 obobueHn pelys HCCCA0BAHMA mn::oz:::uom-,

. nn:vm:omimmccmx ¢ynxumit cnnasos cuuuuaM o
mucllez:oro Pmnana CCy3 c Measio M TELTYypoM, lmonpq':u c;;:n .
wpw]m:mnll nx 0.5 Mac.% nernpyiomero xommnosexTa. Biuno, o g
conemn C MEIBI0 K CIUIaBaM C TeJUTYpOM Tcmolc'mmﬁﬁca M-
podi IS CTUTABOB YBEIMYHBAIOTCH, JHAYCHNE JHCPrud 1 1 yu' :

INTPO! ;

EMKOCTH

HaA 3aBHCHMOCTS yAcabHoll Tenno

(nﬂ?;?ﬁiﬁﬁ:gm Pb- Cu 1t Pb-Te u crumasa CCy3 c mMeasio 1
TEe/LUTYypo

s 1t stanona (Cu mapkn M00) ‘

: ‘ : Poct
Conepmaumie | b6 T550 400450 [50[50 |
uulien
gum—S, dong 9% 127,69 | 128,13 [132,32 |137,92 | 142,53 :23,32 :ggg
B o Co [138.80 (141,81 | 148,03 | 154,88 159'33 175.97 |22.33
Pb +o.5fT“ 140,56 | 145,53 | 154,04 | 163,60 m,_‘r ]

B e —~10.07 [-13.44 [-16.41 [-18.61 [-204 4784 |7.55
Poct ¢;,% 137,47 | 138,14 [142,07 | 146,69 '43’:; :87,05 28,77
COu3TTo% Ca 14526 [14853 13330"[166.77 118162 | 19547 [39:56

: 3,60 : : 21 .
CCy3 :fl-“%T‘ _';‘?,36 334_95 =790 |-13.43 |-21.50 -3:1!.21_Jr b
e e 38499 |391.67 |397.66 | 403.07 |408.00 [412.57 |6.
JranoH -

IUTABO Cu mapxs M00)
M Pb- Cu, Pb-Te n atanona (
ymxwuit cruaBos cucte
T.K
C"“-"”“““i.lﬁ ';scu 300 | 350 ] 400 | 450 | 500 | 550
024] 661 T i 36, m
e C 0.25] 6,97 3.89 | 21,09 gl{;t{ gg 19
- e 026] 739 | 14,87 | 2281 13092
Pbammjm% Lo 09121 2013 | 39.86 | 59.88 | 80.1 6
g : .[5'(TJ = 5°(Te)]. xlx/ (wr + K) Jinn cwmnoza -
b 0.0008] 020 | 0.8 035; 3.73 (22
—Pb 10.5% Cu 0.0008| 022 | 040 | 0 ST 101 1 057
L 0.0009] 023 | 043 | 0, 0151057 1
Pbanwjn% Le 000241 0.06 | 0.1 | 0.16 ;
- fa'(r) =G%(T,)), xAx/xr JUIA CILIABOR TS
Pb 0.0007] 054 | -2.01 -4.;2 :; 36 1113
5% Cu 200008 -0.57 | -2.12 -4.86 =5 BELE ]
L 0.0008] -0.60 | 225 | 4, 339 1279
bh 1052 Te 00022 <165 | <6.10 | -13.05 | - :
Iranou i
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Tabauna 7. Temncparypras sasncumocts iameneinti TEPMOANHAMIUCCKIIX

$yuxinit cBunLOBO-CYpMLANNOIO criTaBa CCy3 c 0,5% meanio n TeUTYpoM it

sranona (Cu mapku M00)

Conepxanne o8 o

Meau u Tenypa | 300
s — 350 400 | 450 500 550

[H°(7) = H°(T,)).xA=/xr A cinabon

cCyi () 025 | 7,13 [1412] 2134 | 2876 | 3653
CCy3+0.5% Cu_| 027 | 7,60 [ 1523 | 23.36 | 32,04 | 4121

CCy3+0.5% Te | 0,25 732 14,72 | 22,71 | 3142 | 40,86

_Oranon 0712 | 20.13 [39.86 | 59.88 | 80.16 | 100.68

[5°(7) - 5°(Ty)). xAx/(xr+ ) UM crinanon

CCy3 (1) 0.0001 0.22 041 | 0.58 0.73 0.88

CCy3+0.5% Cu | 0.0009 0.23 044 | 0.63 0.81 0.99

CCy3+0.5% Te | 0,000] 0,23 042 | 0,61 0,80 0,98

Jranon . 0.0024 0.06 0.11 | 0.16 0.20 0.24

[6°(T) = 6°(T,)), xAm/xr anx cinason

cCy3() P 058 |-214] 430 [ -736 | -1L.i3 |
CCy34 - | 057 |2 389501
y3405%Cu | o0 790 | -11.98
CCy3t05%Te | o001 | 060 |-223| 480 | 827 | -1261
- -1.65 | -6.10 | -13.05 | - .
Sranon S 10 | -13.05 [ 2224 [ 3347

TEMNOEMKOCTS, INTANLINS 3 3uTponia crtasa CCy3 ek10
YBENMYHBAIOTCH, a  3HAYEHHA IHCPrun Al >

Ipobenennsie neenegopasus TOKA3AIH, HTO C NOBRILCHHEM TEMNEPaTYPLI

TeLTYpOM
I'u6bca  ymensmaercs, Or

KOHUCHTPAINI MEI I TEILTYPA TEMIOBMKOCTS, IHTANLINS 1 IHTPOMMA CIUIaBa

CCy3 ynemuunsasores, a anavene Heprun 'n

CCy3 c wmempio n TeILTypOM,

TepMOrpaBiMETPiCcCKtM MeToioM. Kunetuka okmcnen
- Cu myyena na cnnapax, conepxanux: 0.01; 0.05: 0

Kuneruueckie 1 sneprernuecxue napameTput rece
| TpMBencHL q.-t_aﬁxmue 8 u Ha pucynxax 5-7,

[+

66ca ymennmaeres.

Faasa 3. BIMSAHUE JOBABOK ME/IH H TEJUIYPA HA KHﬁETH KY

OKHCJIEHHS CILTIABOB CBHHIA H CBHHIIOBO ~CYPBMAHHOI'OQ

CILIABA CCYy3,B TBEPJIOMCOCTOAHHN

Kimetnky oxncnenun crnason camnma CBHHLOBO-CYPLMAHHOIO CrUIaBa

B ToepooM ' cocrosmum myqanu
HA CIUIABA cucTeM Pb-
1; 0.5; mac.% Meakio,
npouccca oxHcIeHUA crnarop

e e

£ Ml O

o
phand mE v Ly
n mE n
nK

[} ‘.
L] .’ L]
i . n » n - " -_ ; ] " n ] - L] o -

Pucynox 5. KiteTirieckne xpnuBhie okncIeHng ceithua (a) # ciumasa

ceiiua 0.01mac.% Me/IbI0 (6)

XapaxTep KHHETHYECKHX KPHMBRIX OKHCJACHHA CBHHUA IOKAIKBACT, HTO
OKHC/ICHHC B HAMANBHBIX - CTAAMAX NPOTCKACT MHTCHCHBHO, 0 “eM
CBIJIETENECTBYET POCT BEMMYNHE! Macckl ofpasnos (puc. 5a). Mcrunmas
CKOPOCTE OKHCICHHA CBHHIA B 3ABACHMOCTH_OT TCMICPATYpPh! IIMCHACTCA B
npeaenax 2.58 10" go 332 -10* xrmPcex. Dddexrusmax meprun
AKTHBAIIMH MPONECcCa OKHCNEeHHX CBHHIA BLIYHCACHHA [0 TAHIeHncy yrna
Haknona npasmoii sasucumoctn LgK-1/T (puc. 6), cocrarnser 35.02 xJx/Moms
(Tabrmua 8).

Oxucnenne ceunna, cogepxamero 0.01-0.5 mac.% memi, B TBEpHOM
COCTONHMH nposoiH npu Temmeparypax 473, 523 n 573 K. Kuncrireckue
kpuBkie oxncnenns ceuna c 0.01 mac.% mensio npuseniensl Ha picyike 56.
CkopocTh OKHCJICHHA CIUIABA B 3aBHCHMOCTH OT BPCMCHN M TEMICPATYPSI
ysenmampaerca. Oako poct senuumibl yaensuoft macce! obpasua x 15-20
MiHyTaM npuoGperact nocroanroe 3Havenne. OddexTHBHAx IHepruA
AKTHBAIMH TpOLECCA OKHCJICHHA CIMABOB CBMHI@A OT COACPKAHHM MeaW
ysenuunsaerca or 35.02 go 50.00  xlx/mone (taGamma 8). IMomywenmsie
IHAYCHHA KHHETHHECKHMX i JHCPICTHHCCKHX XAPAKTCPHCTHKA mpollecca
oxitcnenua ceunua u crasa CCy3 ¢ measio u teurypom  obobmens B
Tabmiue 9.

lNpusenennas na pucynxe 6 sasmcumocts (gK-1/T ans  ceunua,
NErMPOBAHHONO  MEABIO, TNOKAIBIBACT, WIO IpOUECC OKHCHCHMA  IIpH
BLILIEYKNIAHHBIX TEMIIEPATYpaX € pOCTOM KOIMYECTBA MEIM B CBHHLE
ciipkaercst. H3oxponus! okucnenns cinasos cicremsl Pb-Cu  npusenennnie na
pucyiixe 7, MOKAIKIBACT, YTO € POCTOM KOHUCHTPALH MCIH NPHBEC CILIABOR
YMEHLIIACTECA H COOTBETCTRCHHO KUKYINARCA JHCPIHA AKTHBALIMH PpacTéT.



16

TaGauua 8. Kinteritycckue i 3HCPreTHUECKNE IApaMeTpLl IpoLecca okic-

neuun

CIUIABOB CEHHLIOM C MCILIO, B TBCPAOM COCTOAHII

Con. AAHne Temnepatypa | Cpemmss cKOpoCcTh Iddexmimian
ucnncgnmme B oxucnenns, K oKHCACIHIA K-10, JHCprus
cnnane, Mac.% ) krim’c AKTIDALD,

¢ xJx/Mone
473 2.58
0.0 523 2.85 35.02
573 3.32
473 245
0.01 523 2.70 42.01
573 3.16
473 2.36
0.05 523 2.65 43.26
573 3.11
473 2.29
X e 523 2.53 47.98
573 ° 3.04
473 2.24
0.5 -7 2.59 50.00
573 2.99
-IgK
L34 T

.38 ; |
19

| |

Pucynok 6, 3asiciusmocts IgK or I/T s comnna(l) n crnasos cennua ¢
Mmeasto, Mac.%: 0.01(2); 0.05(3); 0.1(4); 0.5(5).

g/1035r/n?

12 /‘r

17

2-20 tnm,

© 1-10 raum.

Q,
sllafrion

jprf“{z—”__—-*- S

9-‘ i ] —e— 1
- 30
.o
r
I = d 1 | | | . #
P 0.05 & “as .M 05 Cu

Pucynox 7. Haoxponns! niporiecca OKHCIEHNS CIUTABOB CBHHIA C MEIRIO,
npu Temneparype 573 K

Taxnm xe ofpasom, GeUT McceOBAIA KIHETHKA OKHCACHHA CIUIABOR
COMHLA C TEJUTYpOM M cBHHNOBO-CypbMANHOro crmasa CCy3 c mempio u
TesutypoM. Pesynstatii ncenenosamus npusenenst n tebmime 9. Bumno, wro
UpH MEPEXO/IC OT CILIABOB, JICIMPOBAHHAIX MC/LIO, K CIUIABAM C TEJUTypoM,
BenntiHa 3hdexTnNOlN INCPriN aXTHBALMN YMENBIIACTCS, T.¢. yCTOMMNBO

CILIABOR K REICOKOTEMIIEPATYPHOMY OKHCIICHITIO NAJACT.

TabGanua 9. Cpanusrrenshoe 3nauenie sgderrnnnofl sneprimn
(xJDx/Mons) axTiBaning mpouecca OKHCACHIA CILIAROB CHNALA 1 CBUMIOBO-
cypemantoro ciutasa CCy3 c Meanio it Tennypom

. Konuenrrpauun mean it Tejutypa
Cucrema '~ pcmmasax, mac.% A s
0.0 001 005 | 01 | 05 7|
Pb-Cu 4201 [,43326 | 47.98 | 5000 |
Pb-Te -3502 73103 [27.68 | 2201 | 1697 |,
CCy3-Cu © 41.18 43.78 47.28 | 53.12 |
CCy3-Te - 38.32 33.78 30.90 26.48 20.01 :

g

by
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CTOIMHBOCTH CBHHIIA H
Inasa 4. MOBLIMIEHHE AHOIHOI Y s, JIETHPOB -
BO - CYPBMAHHOI'O CILUIAB y3, AHHE
Ch—_ ME/IbIO H TEJUIYPOM o
HOM pajylenc NpeCTARNCHE pe3yNLTATH uccncnow“{?]n“a éCy]
el MABOB CEWHIA W CBMHIOBO CYPLMRHHOIQ c - S‘V-nun;
no::g:::x“u‘:“ MEIBio oM, B CpE/C MIEKTpONHTA 0.03, 0.3 n 3%
nel TeqTyp
Tt JNECKOM  PEXHME  Ha
{1 B INOTCHIMOANHAM
Hmmmnw}‘&-sgg??ﬁ“nnpomm pa3sEpTEM MOTCHUMANA 2 uBIcé lc
s ' JIKT-4, B cpeac anexrponnTa NaClL
asmaropos [TP-8 1 caMo3aINCEI0 HA % .
mrgncmoggu CpaBHCHMA  COYXKWn  XIOpiA —:&2“ “;:1 =
rare/ts —mamunoswifl. Ilo  xomy NpoXo
mum::mmm::::ﬁ xpuBofl OMpEACIANH  CAEylOLME :ncxrpoxum:::nx;:
oo p: B i Eaep — CTAaUNOHApHEHl NOTEHIDIAN I ngrmm
caoﬁomnlxnppomn; Epa — moTenigan penacCHBALNI, E“ﬁ 1-1— m:l’ - mlan-
mirrritirooGpasosarma (U TIOTCHIMAN npofod) A0 KaTOMHO pmmnmmm;
— NOTEHINIAT KOPPOINH; igp — TOK KOPPOIMM. Pacuer TDI::II. c::ppcmppmﬂu
ocromnofl  INEKTpoXHMiMecKoll  XapaKTEpHCTHKN npouw mBlg o
NPOBOLICK 1O KaTo/Hoil :pnnoﬁ(;:) y4eToM mxb;n;zc::;oﬂp;;:_:c s A
= pOCTE KOPPO3iH onpeemsuUt
il. 2;111120['31111(1::; TOK: t!:)‘;)poam{, a k=193 r/Au ancn—rpamnchcmﬂ
q .
3mamcu3;:;|;zuma. eckix ieenegopamiil obpasuel nm*t:nuuommau:mec::
NONAPHIOBANN B TONOKWTCARHOM — HANPABRNCHMH oT :mm;n uﬂnﬂm :
YCTAHOBHBIICrOCA TP TOrPYRCHNN, JIO PEIKOro noapagra! gl e
pesynsrate miTmHrooGpasosamma  (puc. 8, kpusad I). 3are m ‘n-
nonspisosani B obpaTHOM HanpapneHiN (puc. 8, xpusad .
nepecedemino kpweux 1 w1l onpexemumt Bty nore merets
penaccisaiyitn. Jlanee QUTH B KaToHYl0 o0sacTs A0 3HAYEHNA no‘rtn(l;l“c. g,
0.9B ana ynanesus okcuanofi mnEHKN C MOBEPXHOCTH 3ne:ictrpnon:cpxnm.
xpusas III) B pesymTare nojmenasHBainsg upH anexTpoaHoil I o
Haxoneit, 06pasis! NONSPHIOBATH BHOBL B 10I0KHTCILHOM nanpunnm e
HOMHEIX KPHBLIX ONPCACNAMN OCHOBHEIE JJIEKTPOXHMITHECKHE p
ciuasoB (puc. 8, kpusas IV). g
Cmp%m XOppo3un cinasos, conepaaumx 0.01-0.5 % h;%l;l;&"ﬂum”'w 2
noyrn  wa 15 % Mensine, wem y ceunna (Tabmiua 10). X4 . s
Te/Typa K CBHHIY cnocobCTBYIOT CHIDKCHNIO CKOPOCTH AHOAMO : Pn it
4EM CBUJCTENLCTBYET CMCIIECHNE AHOAMLIX KPHBBIX cnnan:n Sl
NONOAKMTE/BRYI0 o6MnacTs notemmmanon (pucynox 9). Ilpu I::I e
yBeHeRitA KOHICHTPAUMH X/JIOPIJL — HOHA B 3NCKTPO/NTC - !’0‘":
KOPpPO3MH  CI/IABOB  YBCAWYHBACTCA HelaBHcHMO  OT
NIETHPYIOMIET0 KOMIIOREHTA — MEN 1 TeLTypa. . -
TIprMEnITENEHO X HACTONIINM HCC/ICAOBANIAM CICAYCT Oﬂlf]lcs'l;,‘ NaCl) #
TENOM C POCTOM KOHUCHTpaIm xnopix — noua » 10 (0.03% u 0.

mma M
100 (0.03% n 3% NaCl) pas noremman mirrTHHrooGpasosamis CB

o
CIUIABOB C MeALID W TEJUTypOM CMEUIAIOTCA B OTpHUATENBHYIO
suavennit (Tabmiua 11).

e e e

Copepxanne | DnexTpoxuMitieckne 3
MeIH N notenunansl, B (x.c.3.) Ckopocts xoppo3in
Te/uTypa B ™ fsop, *10, K 10°,
cBuHue, ~Ecusop | ~Exop | =Eno. | —Epa A r/m’
mac.% :
Pb (1) 0,562 0,780.10,450 {0,548 0,98 18,91
0.01 Cu 0,544  10,771:10,431 |0,537 [0,96 8,52
0.1 Cu 0,520 .10,732:/0411 |0,501 0,92 1,75
10.5 Cu 0,509 ..10,705:/10,402 0,490 0,90 117,37
0.01Te 0,532 0,760 0,420 |0,527 |0,95 18,33
0.1 Te 0,510 10,726 {0401 0,492 |0,91 17,56
0.5 Te 0,500 {0,695 | 0,397 |0,480 |0,89 17,17
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Pucynox 8. INonuas nonspmsaumonsax (2uB/c) kpueas wmcToro
ceinua(a) 1 crumsa CCy3 (6), B cpene anekrpomima 3% - noro NaCl

~ HMconeposamin nokaswisaior, wro go6aBxi Meau W TeluTypa B mpenemax
0.01-0.5 mac.% cnocoGcTByioT cMemenno noTenumana csoGoanoit koppolun B
NONORNTENRHYI0 06/1aCTh BO BeX HCCNCNOBAHNLIX cpeiax anexrpomrra NaCl.
Ipn J1oM noTeHmwanst nNHTHHrOOGpPAIOBANMA H  PENACCHBALMH  TAKKE
CMCUIAIOTCH B NON0KRNTENBHYI0 06macTs anavienuil (Tabnuua 10).

'~ TaGanua 10. KopponoiHo-3IeKTPOXHMINCCKIC XAPAKTEPHCTHKN CILTaBa
CBHIIIA C ME/IBIO 1 TEJUTYPOM, B cpejie anekTponiTa 3% - noro NaCl . -




: Soc. e 3 K 4 u.uai(-‘l) :

) auponnsie (2 MB/c) KpBLIC CBHH ¥

cnm::z:::n:: 3:}:1?:;:;;:;1,! I;i“:c% 0.01 (2), 0.05 (3), 0.1 (4), 0.5 (5) mean
(a) n Tesurypa (6), B cpene JNEKTPOITA 3.0%-noro NaCl

I1aBOB
OGoBGmENNEE PEIYNLTATE HCCNEJOBAHNA BHOHOMD NOBEACHHA € A
coanma 1 cinasa CCy3 ¢ Me/Ibio H TEJUTYPOM NpPE/ICTRRNCHE! E Eagm::m;xo c:rltm
Bl i xoppmz;!c:;m;u:o:o;mﬂm Jrlrmnpamu:mm
M H Te/uypa mMe
:g::u :;E:gru.! Cu;uﬁcnmcnuysu tnnucmpaumzmxﬁx::lf:;xu—) HOHA MOTCHIMAT
macTcA i
Fnﬂmpﬁxgﬁfnﬁ:: :{mﬂmﬁpmomm H penaccHBallifi CBHALA
w crnnasa CCy3, Tacke no Mepec poOCTa KOHIUCHTPALUH xnnpmx-uosﬁ a:
omiTe 3MensioTea B Gonee OTPHUATETLHOM HANPARICHIH OCH Op/IMHAT.
:;ancnuc KOHIEHTPAUNN NCTHPYIOMEro KoMIoHCHTa criocofcTByeT pc:urrymmc
BETHYMHEL TIOTCHURANOB pasoBaHis M penaccHBalii BO g
HE3QRHCHMO OT KORUEHTPAMM XJOpHj-HOHa. YcTaiomne A
ggg:xumcm XapaxTepHBl JUIA CIUIABOB CBNHIA WM CTUABa CCy3 c mensio ¢
tesurypom. Tlpit mepexofie OT CIUTABOB, C MEALIO K cruiasaM C mny[.):c.
norenumansl csoboanofl kopposum I nmnmoﬁpmmmnﬁn Emyra “).
MEHSIOTCS B NONOKHTENLHOM HATPARICHITH OCH OpAMHAT (Tabmt 278
- [InoTHOCTE TOKA KOPpO3uMM M COOTBETCTBEHHO CKOpPOCTER mpp::u“ .
cruiasos cauaua 1 cnnasa CCy3 ¢ Me/bio 3 TELTYPOM C POCTOM nu:mizl;rup -
X7nopia-HoHa ysemrnBalores.  JlauHan 3aBHCHMOCTL xnpmtpl’{(x:mmccm
CIIABOB HE3ABNCHMO OT X cocTasa M ocoGenmocteft giuiko-
cBoficTs nernpyiouero koMmnoenTa (Tabmima 12).
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Ta6anua 11. Morenusans (x.c.2.) cno6ommoit kopposu (—Ecanop,B) 1
mirrtiroo6pasosamms (—£,,, B) cnnasos caimua CBAHIOBO-CYPbMAHHOID
ciznanos CCy3 ¢ Meqsio i TennypoM, B cpeae anexrpomira NaCl

Cucrema
Cpena | Copepwanne
NaCl, MEH i “Enucy P “Ecnuop ~Loe
Mmac.% Telypa B
ciuase, Mac.% \
; Cucremu Pb-Cu Cucremu Pb-Te
Pb(l) - 0,524 0,380 0,450 0,380
0.03 0.01 0,511 0,369 0,431 0,358
- 0.1 0,490 0,352 0411 0,343
0.5 0,479 0,344 0,402 0,337
Pb (1) 0,562 0,450 0,562 0,450
3.0 0.01 0,544 0,431 0,532 0,420
0.1 0,520 0,411 0,510 0,401
0.5 0,509 0,402 0,500 0,397
Cucremn CCy3-Cu | Cucremn CCy3-Te
CCy3 0,450 0,265 0,442 0,265
0.03 0.01 0,420 0,255 0,406 0,248
0.1 10,401 |. 0,238 0,390 0,233
0.5 : 0,397 0,232 0,385 0,218
CCy3 0,540 0,358 0,540 0,358
3.0 0.01 10,536 0,353 0,522 0,344
0.1’ 0,524 0,340 0,511 0,334
0.5 0,519 0,335 0,505 0,326

TaGanua 12, 3aBHCHMOCTL CKOPOCTH CINABOR CENHIA M CHBHHIOBO-
cypsmanioro ciiasa CCy3 ¢ Mexsio u TesuiypoM, B cpee anexrpomirra NaCl

Cpena | Conepxanne Cucresu Cu-Te
NaCl, | Jlernpytomero | 3
mac.% | komnonenta | K'10' |, K 10° K 10° K 10°
Mac.% /v’ /v’ i /M’
Cnnas . | Crman Pb- || Crnas CCy3- | Cruman CCy3-
Pb-Cu Te Te Te
, - 1544 |- 1544 15,44 . 15,44
0.03 001 Cu- :|:1505 |:!::1447 15051 14,66
' + .10 14,28 913,70 13,89 13,12
DITH™ T 3,89 331 - 13,12 12,35
- . i S e £ 5, 19,10 19,10
3.0 0.01 Te 17,37 18,33 18,14 17,75
; 0.1 Te 1891 | 17,56 16,98 15,63
0.5 Te L ARSE - 17,17 16,21

14,66
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paune no 0.5 mac.% Mensio u

AKHM a30M, YCTAHORJICHO, WTO JICTHpO 1

- oM cnosﬁrua n t':g.':m CCy3 lél‘.llnuit_;!m ;!rxo :ngug;o c{ﬂc:itg:m 1;;] ?“

cpeac aneKTpo/uTR NaCl. Tlpn
s B m:roc xm.:l;lrgncrrra ‘y cmnapon  OTMEHacTCA muc;;%:éﬁm 0;
;mg::cmuw nanp%nncmm OCH“ up;xcl:[u;rc“ &mm:gunynmuwmm
nuTTHHroobpaloBaHus B

:gﬂﬁg]m“:'aunﬂ xnuprmﬂmua B INCKTPONATE MOTCHIHMAIL w::li:lfumm:t

KOppo3mi, MITTHATOO(PA3OBAHNA 1 PEMacCHBALBIN CILTABOB YN AN0TCH,
CKOPOCTE KOPPO3MIl YBEIHBACTCA.

BbIBO/bI
1. Ha ocHOBE AHATN3A JINTCPATYPHRIX JAHHRIX cnt'-ﬂﬁl ci?;:xxén :
HeOBXOMIMOCTH MCC/IENOBAHNA CBOfICTE CIUIABOB CRININA B
cypsmanoro crmasa CCy3 (Pb+3mac.%Sb) © meisio H 'n:zmypu i R
patpaGOoTKN HOBLIX KOMTIO3MUH CIUIABOB, MCTIONL3YIOUIHXCR
TEXHWK: 2CIIAX.
2 %!“pm‘: ggpmmcm» HCCNEA0Balbl TEMIICPATYPHEIC :mnucc;:lt::;n):
TEMI0eMKOCTH H HIMeHeH npugém;mn::;:;x :?ynm;ljx!ﬂyg ::na;g:m R
o-cypbMsnnoro cruasa CCy3 © k
:gm:u;ocmu TeMTEpaTypsl M COACPXKAHMA ~ MEIH H -a-::.rlrxz.rp::n ; é:é;!alﬂg
TemwIoEMKOCTE  yBEINYuUBacTed. Y CBHHIOBO-CYPLMAHHOID CILT B
MEILIO M TCILTYPOM Mpit NEPEXO/E OT CILIABOB C MELIO K CIUIanaM cl-lrmérymp; .
HafmogAcTCA YMCHBIIEHNE TEMUIOEMKOCTH, WTO B LENOM XOppen rrx!:);anua 2
RAHUBLIMH JUIA Memt 1 Teurypa. Bemrmsns! TernoMKOCTH JUIA €
Le7IOM MPEBLINAIOT TEIIOEMKOCTS cBiiua i crurasa CCy3. o ekl
3. Tloxasano, ¥To C POCTOM TEMNCPATYPHI H COACPKANNA MEIH e
p caunne u crnase CCy3 INTANLINA M JATPOMHA CIUIABOB ym:rm!u‘l‘laaxrl'c‘:mmm.1 :
suayenne aneprinit ['n66ca ymensmaercs. ITpi nepexoae ot cnnanoim £
crasy CCy3 ¢ MEmBio B TE/NypoM JHTANLIHA 1 JHTPONMA YBCIE - mu:nnu
Jlermpoparme  cemmiia u crnasa CCy3 mensio M TewiypoM
1eT €ro TepMoIIHAMITecKHe GyHKInnL. S
4, MeTonoM TCPMOTPAaBHMETPHM HCCICAOBAHA KHHETHKA OK -
CMNABOB CBIHUA 1 CBHIMOBO-CyphManioro ciuiana CCy3 ¢ mentsio M 'r%
B TBEPAOM COCTORHM. YCTRHORNCHO, YTO HMMEET MCECTO ofman ynen g
CKOPOCTH OKHCJ/IEHHA C POCTOM TEMIICPATYPR! il KOHLCHTPALII mmypa;u b
KOHIICHTPALIH MCIH CKOPOCTH OKMCreHig yMenhmacted. Kaxymadcs Jnep
AKTMBAIIMM TIpOLlECCA OKHCACHMA CIUIABOB, C YBE/IMICHHCM xomﬁmxg‘nnﬂﬂlm“
MEIH TOBHINACTCA M OT COACPKAHMA TeuTypa YMcHeiacTcs. MCE
OKHC/ICHHA CIUIABOB NOAYAAACTCA runepboniyeckomy 3akony. et
5. TMoTeHUHOCTATIIMECKIIM METOJ0OM B TMOTCHIMOMMIAMITHCCKOM PC -
npi ckopocth passeprkit 2MB/c Hccienonano anoAHOE MOBEACHNHC chIJ L
cemima n cinasa CCy3 ¢ MEALIO W TEUTYpOM, B Cpelc deKTponiTa .
Ycrasomneno, 4To jcrupopanme cpumua - civasa CCy3 yxa:mllls% -
meramamn Ao 0,5 Mac.% NOBLINACT €ro aHOMHYIO ycToliunBocTk HA K
cpeae anekrporrma NaCl. ITpuit nepexonie oT crulapos ¢ MELIO K cnnamﬂum .
Temrypom notenumansl  csofoxnoft  kopposim, nmmmoﬁpa:!m!:lﬁn Py
PENACCHBAIN YMEHIIAIOTCH, T.€. CMEmAacTes B Gonee oTpelaTensiyio s i
l-a y crurapa CCy3 c Memio M TeUTypom iMeeTcd ofparnasi 3aBHC e
CxopocTs XOppoluy CIUiapoB caimiia # cmwasa CCy3 ¢ Meawio TeluTyp!
[PH NEPEXO/IE OT CIUIAROB C MEBIO K CTUIABAM C TE/LTYPOM pacTeT.
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OCHOBHOE COJTEPXKAHME JJHCCEPTALMH H3JIOXKEHO B
CIENYIOUHX ITYBJIHKAIHAX:

Cratin, onyGankosanusie B nay4nLIX XypHaiax,
pexomentosannsix BAK Munucrepcrsa naykn u suicmero ofpalosanns
Poccniicxoit Qencpaqun.

1. XynoliGepauiona C.¥. Bmianue Meau na TEIoeMKOCTs i HIMeHEHMi
TEPMOIHAMNYECKNX tgynxum: cenuua / C.Y. Xynoii6epmoioaa, H.H. Mumes,
C.3. Oramxomuon, B.b. Bmos, V.. Sxv6on / Temnodmima sricoxix
Temneparyp, - 2021. -Nal -C. 50-55(Scopus). Khudoyberdizoda S.U.
Influence of copper on heat capacity and changes in thermodvnamic
functions of lead / S.U, Khudovberdizoda. LN. Ganiev. S.E. Otadzonov.
B.B. Ishov. U.Sh. Yakubov / Thermal physics of high temperatures, -
2021. -Ne 1 -pp. 50-55 (Scopus). -

2. XynoiiGepansona C.Y. Temneparypnad 3aBHCHMOCTE TEMNOEMKOCTH K
mmenenufl  TepMoguRamMiyeckix  Qyuxunii  CBHALOBO-CYPEMAHOIO CIUIABA
CCy3, neruposamnoro rerryposm / C.Y. XynoitGepmnona, H.H. Tanues, C.3.
Oramkonos, HM. Mymmoesa, V..  Skybos / Becrmux Canxr-
IMetep6yprekoro rocynapcTsennOro YHHBEPCHTETA TCXHOMOMHMM ¥ mmaitna.
Cepua 1: Ecrectaennnie 1 Texmiriccxie Hayxu, -2020, -Ne2. -C. 103-108.

3. XynoiiGepansona ' C.Y. Bansnne Meam HA KHHCTHKY OKHCICHNA
CBIHIIOBO - cypumanoro cnnasa CCy3, B Teepmom cocrosmm / C.V.
Xynofibepamsona, H.H. Iaanes, HM. Mynnoesa, x.X. Jixaiinoen., ®.A.
Paxumos // Bectunk BoxXTanckoro rocyIapcTBEHHOrO VHHBEDCHTETR MMEHH
Hocupa Xycpasa. Cepun ecrectnennsx nayx, -2020. -No2/1 (72). -C. 60-65. -,

4. XynoiiGepamzona C.Y. Bmusmne Telurypa Ha KHHCTHKY OKNC/ICHMA
CBHHLUOBO - cypemanoro cmasa CCy3, B Teepnom cocrosmmu / C.VY,
XynoliGepmmsona, H.H. I'aunes, HM. Mymnoesa, [hk.X. Dxaitnoes, V.1I1
Sixybon // BectHnx TapERKCKOro HAUMOHATEHONO ynunsepcurera. Cepus
ECTECTBEHHRIX Hayk. -2020. -Ne2, -C. 166-172. ’

5. XynoiiGepansoga C.Y, IorempoguuaMuyeckoe Hceneaopanie CBHHIA,
JICFHPOBAHHOIO  Te/UTypoM, B cpeme  anektporrra NaCl / -CV.
XynoitGepmuona, H.H. I'annes, H.M. Mynnoesa, b.5. Dmos, V.11 Sxybos //

- Becriix Tamkikekoro HALMOHANEHOIO yHiBepcHTeTa. CEPHA ECTECTBCHHBIX

nayx. -2020, -Na3, -C. 133-140, j

6. XynoiiGepauzona C.¥. IMotenmoaunamiteckoe HecneI0BanNe cIUaBa
CCy3, nerupopaHHOro MeAkio, B CPEAe  MEKTPOMITR NaCl / CY.
Xynoiibepmsona, H.H. Tanmes, HM. Mynnoesa, E.B. Duos, [ixaiinoen
Hx. X, V.111. SixyGos // Bectink Ta/pknKkckoro HAMOHATEHOMO YHHBEPCHTETA.
Cepus ecrectnennnix nayk. -2019. -Nel, -C, 206-212. : i

Hio6perenns no Teme Auccepranmu o

7. Manuit narenr PecnyGmkn Tamxnxucran Ne TJ 1001. Cnoco6
MOBLILEHNA KOppo3iHonHolt ycrolitMMBOCTH CBHNNA H €r0 CIAasos ¢ cypsMoft /
H.H. Tannen, b.5, Dwos, C.Y. XyaoiitGepausona, Jx.X. Jixaitnoen, V.11
Jlxybon, ®.V. O6unos, HM. Mymnoesa, O.X. Hugaon, M.C. AMunGexosa,
P.A. Hemonnos // Ne1801241; 3aarn.05.10.18, ony6a. 14.06.2019,
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CraThi, 0nyGANKOBANNBIE B MATCPHAIAX MERIYHAPOANLIX 1
pecnyGankancxkux xoudepenunit:

8. XynoliGepumioaa, C.Y. Brusime AoGaBOK MEMM N NOTCHIMAN
.:nc.so,mmljtr toppg;ml canuosoro CCy3, B cpesie dNCKTpOINTA NaCl / C.V.
XynofiGepumsoma, H.H. Tumes, HM. Myjuioesa, B.B. Dmos // Mar. Mexa.
Hay4-npakt. Kon. «CTYACHTH, MAMMCTPANTLI, CONCKATEIH M MoJoasle
yuusien Myxaumic, -2019.-r. [lymanbe. - C, 207-211.

9, ‘XynoiiGepansona, C.Y. KnueTnxa OKNCICHHA CBHHIA MCHLIO, B
taepaom cocrosim / C.Y. Xynofiepmizona, H.H. Tauncs, H.M. Mynnocsa,
JixX. Jikafinoen // Mar. Mewa Hay<-npaxT. xong. ««Cospemennoil
NpOGEMEl SCTECTBEHNEIX H TYMAHITAPHEIX HayX H NX pONL B YKpEIeH
HayMRLIX CBA3CH MCHJLY CTpanami, nocaamniexnoft 10-nenno @wmana MIY
1n.M.B Jlomonocosa.- r. lymanbe. - C. 134-137.

10. XynoilGepainona, C.Y., O xopposuoiHoM FoTEHIANE CIUTasa
Pb+3%Sb, neruposamoro Measio) C.Y. Xynofibepmisona, H.H. Tanues,
H.M. Mynnoesa, Jix.X. [ixafinoes // Marep. VIII Mewxa, fiay'i-npakt. xond.
«llepcniexTiBE  MCNOTBIOBAHNA MIATCPHANION ycTollyuBLIX K KOppO3MH B
npomuiuwennoctn  PeciyGmukn  Tamiinaicraim, nocemmennoft  «/lmo
xumukay, - 2018.- r. Jiyman6e.-C. 45-47.

11. XynoiiGepmooza, C.Y. Bmusmic Teurypa ¥ XIOpHI-HONOB Ha
notenupan xopposuit crias Pb+3%Sbh / C.Y. XynoitGepnona, H.H. launes,
HM. Mynnoesa, [irX. Jxaitnoes / C6. marep. VIII Mexu. nayu-npakt.
xond. «[lepcnexTHBEL HCNONEIOBAHMA MATEPHATOB YCTOHUMBLIX K KOpPO3IUN B
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