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Xyl0KeCTBEHHBIN MeTaJlJl

Mnaea 7. JIEFKOMJIABKUE XYAOXXECTBEHHbIE
METAJ1J1bl

K nerkonnaBkMM XyAOXXECTBEHHbIM MEeTasislaM OTHOCATCS LMHK
(Tnn.=419°C), ceBuHey (Tnn.=327°C), BucmyT (Tnn.=271°C), onoso
(Tnn.=231,9°C), ptytb (Tnn.=-39°C), KOTOpblE B MPEXHME BpPEMEHA
LUMPOKO UCMONb30BaNNCh B AEKOPATMBHO-NPUKIAAHOM UCKyccTBE 6na-
rogapsi CBOei HU3KOW TeMMepaType NiaB/eHus.

7.1 UmHk

LinHKoBble crnnaBbl M3BECTHbI YenoBeyecTBy O4eHb AaBHO. OHU
M3roTOBNSIMCb ErMMNTSHAMKU, KUTaWUuaMM U MHAYCaMK elle [0 H.3. U
BBO3UNUCL B EBpony. LIMHK rony6oBaTo-cepebpuCTbiit TXKenblin Me-
Tann. [ns nNpou3BOACTBA XYAOXKECTBEHHbIX W3AENWIA LUMHK Hadvan
npuMeHaTbCs Tobko ¢ XVIII B., @ XyA0XXeCTBEHHOE LUMHKOBOE NINTbE
- ¢ XIX B. B obnactu npuknagHoro UCKyccTea UMHK
NPUMEHSANCA rMaBHbIM 06pa3oM B YACTOM BUAE, a TakxkKe B Crinasax.
HaunHasi ¢ XVIII B. U3 IMCTOBOrO UMHKA BbIMOSHSNIUCE TEXHUKON Au-
(OBKM U YeKaHKM C Mocreayoleil MOHTMPOBKOW B KpYyrHble AEKO-
paTvBHble CKYNbMTYpbl, H6apenbedbl U Apyrue apxMTeKTypHble yKpa-
weHuns. Hanpumep, 6apenbedbl Ha NamMaTHUKE-4acoBHe Y UNbUHCKMX
BOpPOT B MoOCKBe BbINOMHEHbI W3 LWHKA MO MOAENM CKynbnTopa
B.O.lUepByaa. B koHue XIX B. LWUMPOKOE MPUMEHEHWE B XYAOXECTBEH-
HOW MPOMBILLNIEHHOCTM MOMYYaeT LMHKOBOE NuTbe. brnarogaps Bbico-
KOM >XWAKOTEKYYECTU U3 UMHKA BbINOMHAIM OUYEHb TOHKUE aXXypHble
paboTbl. OCOH6EHHO LWIMPOKO LIMHKOBOE /IMTbe MPUMEHAN0Ch ANs Npo-
M3BOACTBA HEAOPOrON OCBETUTENIbLHOM apMaTypbl: MOACBEYHMKOB,
NOACTaBOK ANs naMm, HacTeHHbIX 6pa, kaHaensabpos u ap. 3T mnlge-
s TOHMpoBanucb nog 6poH3y mMnn 3on0Tunnce. OTMBaNM Takxe u
KpYMHbIE AeKOpaTUBHbIE CKYNbNTYPbl, KOTOPbIE NOSyYanu Mo 4acTaM,
a 3aTeM crnavBany 0f10BSHHO-CBUHLOBLIM MPUMOEM.

B HacTosiwee BpeMsi UMHKOBbIE CM/IaBbl LWMPOKO MPUMEHSIOTCS
ANS UTbs! MOA AABMEHWEM Pa3fIMYHbBIX MPOMbIWIEHHBIX AeTanei He-
60/blUMX rabapuTHBIX PasMEPOB M HEBLICOKOW MPOYHOCTW, @ TaKXKe
[AEKOPaTUBHBIX M3denuid. Hambonee pacnpocTpaHEHHbIM LIMHKOBbLIM
CNNaBoOM ABMSIETCS CnJjlaB TPoWHoM cuctembl Zn-Al-Cu Mapku LAM4-1
€ 0;=300 MMa.

HepocTtaTku UMHKOBbLIX Cr1aBOB:

- HM3Kas KOPPO3MOHHAsi CTOMKOCTb, YTO OFpaHUYMBAET UX MpU-
MEHEeHWE TOMbKO /151 YCI0BUIA MHTEPbEPa;
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- CNOCOBHOCTb C TEUYEHMEM BpPEMEHM M3MEHSATLCS B pa3Mmepax,
LedopMnpoBaThCS;
- MPW HU3KKX TeMNepaTypax CTaHOBATCS XPYNKUMMU.

7.2 CBuHely

CBuHel, — ronyboBaTo-6enblit THKENbIN METAN; OYeHb MSTKUN,
KOBKMMI, BA3KMI, NIEFKO PEXETCH HOXOM, XOpOoLIo oT/nBaeTcs. CBUHEL
6blN1 U3BECTEH YENOBEYECTBY elle B rybokol ApeBHOCTU. Ero 3Hanm
erunTaHe, MUHUKMIALLI, TPEKN 1 Apyrie Hapodbl. B npowsnom ceuHew
[OBOJIbHO LUMPOKO MPUMEHSINCA B pa3HbiX 06/1acTsX NPUKIaAHOMO Mc-
KyccTBa. B cpepgHeBekoBbIX AHMIMM M ®paHUMKM OH MpPUMEHANCS ans
MOKPbITUS KPblLl, M3rOTOBIEHNS BOAOCTOUHbIX Tpy6, ABOPUOB M cobo-
pOB. 3TV U3AENUS BbINOHSAN C 6ONbWMM UCKYCCTBOM, YKpallanaun pe-
NnbedHbIM OpHAaMEHTOM — M306paXkeHneM NTuu M 3Bepeir. OcobeHHO
LUMPOKO MPUMEHSINICS CBMHEL, ANSt COEANHEHUS LBETHBLIX CTEKON B ro-
TUYeCKMX BUTpaxkax. M3 cBMHUA BblAenbiBanachk XyAOXeCTBeHHas no-
Cyda, a TakXke npeaMeThl AOMaLIHEro obmuxoaa — rpebHu, NOXKU 1 ap.
M3 cBMHUA OTNMBanu KpyrHble CKYNbMTYpPHbIE KOMMO3UUMKM U AeKopa-
TUBHbIE I€TANN apXMTEKTYPbI.

Puc. 105. CKynbNTypHas rpynmna CBUHLOBOIO NMTbS: LECTepKa JIoWaaen,
KOTOpOW NpaBuT AnosnoH. Tobu. Bepcanb, ®paHums

Cpeon ckynbnTyp Bepcans ectb BenuKonenHas aHuManmcTde-
ckasi paboTa, M3roToBneHHas Tobu. 3TO CKyMbNTypHas rpynna CBUMHLO-
BOr0 JINTbSA: LUECTEpKa JSioliadel, KOTOpoi npaBuT AMOIOH Ha CBOEM
COJTHEYHOM KONECHULIE, CTPEMUTENBHO BbiNeTaloWel 13 Boa HacceliHa,
puc. 105.

OpyrvM NpuUMEpOM CBWMHLOBOIO fINTbSt SIBNSIAICS 3HAMEHWTLI
Meteprocckuii CaMCoH, pasavpalolniA NacTb JibBa, NepBOHAYanbHO
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OH 6bln OTANUT M3 CBMHLA M U3-3a BETXOCTU 6bl1 3aMeHeH 6POH30BbLIM,
puc. 106.

Puc.106. @oHTaH «CamcoH, pasauparowmii nacte nbea». TTepBoHavanbHas
ceuHLoOBas rpynna «CamcoHa» (1735 r.) 6s1na 3ameHeHa B 1802 r. HoBol, oTrmTOl
U3 6poHsbI no mopenu ckynbntopa M.M.Kosnoeckoro, apxutektop A.H.BopoHuxuH,
macTep-nuTeiwmk B.TT.Ekumos. TToxulleHHas rUTNepoBLIGMU CKYSbNTYpHAs rpynna
6e1na BOCCO3AGHA cKynbnTopamu B. J1. Cumoroebim 1 H. B. Muxaiinossim B 1947 .
TTeteprogp

ImaBHas rpynna ¢oHTaHoB [eTpoaBopua — Tak HasblBaeMbI
Bonblioi kackag — 6bina ocywectsneHa B 1717-1728rr. B 1799-
1806rr. nepBoHavanbHas CBMHLIOBAs CKynbMnTypa Kackaga 6bina 3a-
MEHEeHa HOBOWM, OTAMTON K3 OpOH3bl MO MOAENsSIM  CKYJSIbMTOPOB
®.lToppeeBa, M.N.Koznosckoro, W.M.Maptoca, W.MN.MpokodbeBa,
®.0.UeapuHa 1 ap. PaspylleHHbIM  GaWUCTCKUMU  3aXBaTUMKaMm
BonbLioi kackaa BoccTaHoBMEeH B 1947-1950-x rr. YacTb yTpayeHHbIX
CKYNnbNTYp BOCCO3/aHa N.B.KpecToBCckum, H.B.[JblAbIKUHbIM,
B.J1.CumoHoBbIM, B.B.2nnoHeH, B.C.CokonoebiM, H.B.CyBopoBbIM WM
ap., puc.107.
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Puc.107. Bonblwow KCIICKI(]. 'l'[eprp.Bopeu.. CaHKTﬂeTepGypr

B Huwax MeTponaBnoBCKON KPENOCTN COXPaHUIUCL ABE CTaTyu
Mapca v BeHepsbl, Takoke OTMUTbIe U3 CBUHUA. B XXB. cBUHeL, npuMe-
HANCA AN OT/IMBKM AEKOPATMBHbLIX 3/1EMEHTOB Ha >Kene3HblX orpaj-
kax, BopoTtax (orpaga B KocTsaHckoM nepeynke B Mockee). U yno-
Tpebnanca kak CocTaBHasl YacTb XpycTans Ansl NoBblWeHUs ero 6nec-
Ka, a Takke ANna ycuneHus SpkocTu ugeta u 6necka npu Bapke Xyao-
)KECTBEHHbIX 3Manieln U cManbTbl, BXOAM/I B UEPHEBON COCTaB Ans
HaHECEHWNS YepHMU.

B HacTosilee BpeMsl YMCTbI CBMHEL Kak MaTepuan ans npous-
BOACTBA XYZOXECTBEHHbIX M3AENMN HE NMPUMEHSIETCA U 3aMEHSIETCS]
ApyrvMMU MeTannaMu 1 cnnasamu. Kateropmyecku sanpelaercs npu-
MEHSITb CBMHEL, ANS BbIAENKM PasMyHOM Nocydbl M u3genui aomall-
Hero 6biTa M3-3a BO3MOXHOCTU OTPaB/IEHNs1 METASI/TMYECKUM CBUHLIOM
M ero consMu. B coBpeMeHHON XyAOXXECTBEHHOWN MPOMbILLIIEHHOCTH
CBMHEL, UCMOSb3YeTCs Kak COCTaBHas YaCTb MSAMKO NiaBKWX CrJiaBoB,
naywmux Ha HeOTBETCTBEHHOE AEKOpaTMBHOE JIMTbe, a Takxke MSrKnx
0/T0BSIHHO-CBMHLIOBbLIX MPWUNOEB ANS MalKU CTallbHbIX U MEAHbIX XYA0-
)KECTBEHHbIX M3AeNnin. B HeBONMbLIMX KOMMYECTBAX CBMHEL, BXOAWUT B
COCTaB B6pOH3 U naTyHeW.
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7.3 Bucmyr

BuCcMYT — Mano pacnpocTpaHeHHbIM B MNPUPOAE 3MEMEHT,
6necTawmini, po3oBaTo-6€esblii, XPYNKUM U OYEHb TSHKENbIA MeTann
(p=9,75-9,8¢10°kr/M3). BUCMYT MCMONb3yeTcs B KayecTBe OCHOBHOMO
KOMMOHEHTa MpWU U3roTOB/IEHNM NErKOMNaBKMX CrJiaBoB:

-criaB Byga coctouT u3 12,5%Sn, 25%Pb, 12,5%Hg, 50%Bi,
Tnn.=68°C;

- JIEMKOM/IaBKu¥ CriziaB coctouT u3 16,5% Sn, 30% Pb, 9% Cd,
45,5% Bi, Tnn.=70°C;

-criiaB  Po3e coctout u3 15,5% Sn, 32%Pb, 52,5%Bi,
Tnn.=96°C;

-crviaB HeroroHa coctout 18,3% Sn, 31,3% Pb, 50% B,
Tnn.=123,5°C.

3TV cnnaebl MOXHO 3a5MBaTb B PE3WHOBbIE, BUKCMHTOBbIE W
runcosble ¢opMbl. OHM 06/1aaaloT XOPOLUEH XMAKOTEKYYECTbIO U Ma-
NbIMW JIMHENHBIMK YCafikaMW; JIEFKO U XOPOLWIO OTAENbIBAOTCA rasib-
BaHN4YeCKMM crnocobom (NnaTyHMpoBaHMEM, cepebpeHMeM, 30/104EHU-
€M), a TaKXKe XOpOLIO MOKPbIBAOTCS «CyCasibHbIM» 30/I0TOM MW «MNO-
Tanblo» (ABYXC/IOMHbIE NIMCTOYKM U3 cepebpa u Meau). Jlerkonnaskue
CNAaBbl MOTYT MCMOMNb30BaTbCS KaK MpPUMOMN.

7.4 OnoBo

OnoBo — cepebpucTo-6enblit  MSIrKWKA, TAryYMin  mMeTans,
Nerko MoXeT OblTb MPOKaTaH B TOHKWE INCTbl, Ha3blBaeMbIe ONIOBSH-
HoW ponbroii.

OnoBo wumeeT paBe Moaudukaumun: 6enoe MeTanInyeckoe
B-onoBo ¢ TeTparoHasnbHoM pelweTtkoi T, npu + 13,2°C npeBpallaeTcs
B CEpoe HeMEeTasNIMYeckoe o-0fIoBO C Kybuueckoi pelieTkoin. Mpe-
BpalleHMe HauMHAeTCs B OTAeNbHbIX MecTax M pacrnpocTpaHsieTcs
nNaTHaMKU. B €BSA3M CO 3HaUUTENbHLIMU OOBEMHBIMU U3MEHEHUSIMU Me-
Tana pacchiNaeTcs B MOPOLIOK. JTO sBIEHWE MOyYWMn0 Ha3BaHue
ONOBSIHHOWM 4yMbl. BbicTpoe npeBpalleHve 6enoro ornoBa B cepoe
npoTeKaeT rnpu TemnepaTtype okoso MuHyc 30°C. BeposiTHO, MMeHHO
TaKMe XKeCTOKMe MOPO3bl HAaCTUMM apMuIo HanoneoHa, oTCTynatoLLyto
n3 Poccun 3umoit 1812 ropa, Toraa y ¢paHLy3ckux congaT CcTanm oT-
BanuBaTbCs DOPMEHHbIE MYroBULLbl, CAENAHHbIE U3 0/10BaA.

Ha Bo3ayxe u BO BNaXHOW cpefe 0/10BO He MoABepraeTcs Kop-
po3un. KOHUEHTPMPOBaHHbIE COMSHAs M a30THast KMCOTbI Nlerko pac-
TBOPAIOT €ro, pasbaBiieHHble AeUCTBYIOT clabo. CUMbHO AENCTBYIOT
Ha 0J10BO LLenoum, cepa, xnop, b6pom, dTop u Moa.

OnoBo — ApeBHWUIN MeTasn, KOTOPbIM MO Celi AeHb COXpaHsieT
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60nbLIOe 3HaueHue, XoTs 0611acTn ero NPUMEHEHUst COBEPLLIEHHO ApY-
rne. B aHTUYHOE BpemMsi OHO MPUMEHANOCH A1 YEKaHKN MOHET U u3-
roToBfieHMs cocyfoB. B 6poH30BOM Beke 0/10BO BMeCTe C Mefblo Cny-
U0 BaXKHEMLMM MeTannnyeckMM matepuanoM. B aHTM4HOe Bpems
O/IOBO CYUTANM BaXKHENMIMM MaTepuanoMm, U3 Hero usrotaBnMBanach
nocyza Anst XpaHeHust HanuTkoB. Tak, MaunHuid (I B. H.3.) yTBepxAaan,
YTO OJIOBSIHHAA MocyAa yny4daeT BKYC BUHA.

OnoBsIHHOM MOCYZOM NONb30BaNUCL MoBClOAY M B CpefiHEBEKO-
Bbe, U Aaxe B npowsnoM cronetun. ONoBsaHHYO nocyay uM3rotasnvBea-
NV Y3 cnniaBa o0/10Ba C Meabto, B KOTOPbIN MHOTAQ Ans TBEPAOCTU A0-
6aBnsnu cypbMy uam BUCMYT. M34enns u3 YMCTOro ofioBa NpUMEHSN
peaKo Kak M3-3a MX XPYNKOCTM, TaK U U3-3a JOPOroBU3HLI 0/10Ba. [e-
Na’mcb MOMbITKW NMPOW3BOACTBa MOCYAbl U3 CrnJjlaBa ONoBa CO CBUH-
LIOM, HO KayecTBO Takoro crnasa 6bi10 HM3kUM. ONOBSIHHbIE CrifaBbl
ucrnonb3oBanuce B EBpone co BpemeH PuMckoi umnepun BNAoTb A0
VIII-XIX BB. B 3noxy paHHero CpegHeBEKOBbS U3 CN1aBOB, CoAepXa-
LUMX ONOBO, U3rOTOBASNN HE TONbKO NOCydy, HO Takke 3Mb6nembl Mo-
HacTblpel, pa3faBaBlLIMECs MaNOMHWKaM, W MNpeaMeThl LIepKOBHOM
ytBapu. C XIV B. U3 3Tux cnnaBoB CTanu Aenatb pa3HoobpasHbie Co-
Cydbl ANg nNuTbs, a@ Takxke NOAHOCHI, 6n04a, Yalwm, NOoACBEYHMKM,
noxku. Mo gopme M cTuNo oOPMNIEHNS U3AENUS U3 HUX Hepeako
UMUTUPOBANN MOAHYIO cepebpsHyto nocyay Toro spemenu. C XIV no
XVIII BB. mocyda M3 CnaaBoB, cofepXalimx 0n10BO, 6bina BecbMa
U3bICKaHHOW, ee MokpbiBanu bapenbedamMm 1 rpaBUpPOBKOW.

B OpeBHei Pycy, HaumHas ¢ XVI B., a Takke B XVII n XVIII BB.
0f10BO MPUMEHSNIOCh AS11 TOHKOr0 XYyAOXECTBEHHOrO SMTbs, KOTOpOe
ynoTpebnsnoce Ans BHyTPeHHEN OTAENKW 3A4aHui, a Takke Ans 6bl-
TOBbIX M34enuid. NpMMEpPOM MOXET CNYXWTb XpaHsLascs B My3ee
«KonomeHckoe» 3aMevaTenibHas [eBATULIATPOBas HaAMNpecTosibHas
ceHb (banaaxuH) M3 MockoBckol MpebHeBCKON LepkBu, 6oraTo ykpa-
LUEHHas OSIOBAHHLIM NIMTLEM, @ TaKXe POCMUCHIO MO CNoAe 1 30504e-
HOW JepeBsiHHOW pe3bboi. AXXYpHOE ONOBSIHHOE NUTbE MPUMEHSNOCH
B KayecTBe JeKopa MKOHOCTacoB, ABEpeW, MOABECHbIX U BbIHOCHBIX
¢oHapeit, nocyasbl, puc.108.
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Puc.108. Kpyxka onoesHHaa. XVIII sek. TropuHrua (1). OnoeaHHoe 65+oao.
1698 ron, (2) http://goodcoins.narod.ru/antic/litie/olovoizdel.htm

B HacTosiLiee BpeMsi BHOBb MPOSIBNISIETCA UHTEPEC K ONOBSHHOM
NnocyAe M OfI0BO HauMHaKT MpUYMCAATb K nonybnaropogHbiM meTan-
nam, puc. 109.

Puc. 109. YepHunbHerti npubop (1) U CTakaHbI BLINOMHeHbI U3 onoea (2)
http://www.nkj.ru:8083/archive/articles/11385/

OnoBo B cnnaBax CO CBWMHLOM, BMCMYTOM, PTYTbO, KaAMWEM
NPUMEHSIETCS AN U3rOTOBMIEHNS NErKOMNIaBKMX CN1aBoOB A/l MESIKOro
XYLOXECTBEHHOMO JINTbS.

N3 onosa nony4yaloT ABYCEpPHUCTOE OfI0BO SnS2. 3TO coeauHe-
HMe MOXET 6bITb MONYyYEHO HarpeBaHWEM ONOBSIHHBLIX OMMWJIOK C CEpPOi
S n xnopuaoM amMmoHusi (HawaTtblipeM) NH4CI. TMpuroTtoBneHbId No
3TOMY Cnocoby AMCYNbMUT MMEET BWA 30/I0TUCTO-XKENTLIX Yellyek u
noA HasBaHMEM CyCanbHOMO 30710Ta YNoTpebnseTcs Ans no3onoThl
PasfiMYHbIX METa/IMYECKMX, AEPEBSIHHLIX WAW TUMCOBLIX W3AENWN.
AncynbdUT o4eHb CTOMKO M HAZONr0 COXpaHsieT 6/1eck He TONbKO B
WHTEpbEPE, HO U B 3KCTEPbEPHbBIX YCIOBUSIX.
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7.5 PtyTtb

PTyTb — Mano pacrnpocTpaHEHHbIN B MPUPOAE 3/IEMEHT; eanH-
CTBEHHbIVA METas/, KOTOPbIM HAaxXoAUTCS B XXMAKOM COCTOSIHUM TMpw
KOMHaTHOM TeMnepaType, NOTHOCTb pTyTW p=13,60103kr/m3.

PTyTb M3BECTHa 4esloBeYeCTBY C rnybokol ApeBHOCTU. Ee muc-
rMosib30Banv AJis OTAENEHUS 30/10Ta OT MyCToM mnopogbl. PTyTb obna-
[laeT CnocobHOCTbIO pacTBopsTb B cebe MHOrMe metannbl, 0b6pasys ¢
HUMM XXUOKWE, YacCTblo TBepAble Crnasbl, Ha3blBAeMble aMasibraMami.
OcobeHHo nerko 0bpasyeTcs amanbraMa 30/0T1a. 30/10Tas u cepebpsi-
Hasl amanbrambl UCMONL3YIOTCA AN OrHEBOro 30/104eHns u cepebpe-
HMs. 30M04eHne Kak Cnocob yKpalleHUs MPUMEHSNIOCh U3AaBHa; cel-
4yac 3Ta TeXHOOorMs UCnonb3yeTcs Ans oTaenku mebenn, a B npo-
LUSIOM C ero rMoMOLLbI0 YKpaLlanu Kyrnona, craTyun, pyKonucu, pucyHKu.
TexHuka pTYTHOrO 30/104eHMs MpUMeHsiiack BnoTb Ao 40-x XIX B.;
WEeTKOW Ha NpeaMeT HaHocuMacb aManbraMa 30510Ta, 3aTeM 3TOT
npeaMeT Harpesasics, PTyTb McMnapsisiacb, a MOBEPXHOCTb MOKPbIBa-
Nacb TOHKMM C/I0eM 30M0Ta.

CnegyeT OTMETUTb, YTO Mapbl M CONU PTYTU BeCbMa S40BUTHI.

Ha puc. 110 nokasaH wnunb MeTtponasnosckoro cobopa B MNet-
pOMaB/IOBCKOMN KPEMOCTM, KOTOPbIN HEOAHOKPATHO MOABEprascs rops-
yeMy 30/104EHUIO.

Puc.110. TleTponaanoécmﬁ cobop (1712-1733) 8 T[eponasnoscxoﬁ Kpeno-
cTu, CaHkT-TTetepbypr. O6LUas BLICOTA KOMOKOMbHU U WNUNa cobopa 122,5 m



