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NMPEANCIIOBME

Mporpecc v KynbTypa Ye/TOBEYECKOW LIMBUIM3ALIMN HEPA3PbIBHO
CBSA3aHbl C UCMONb30BaHMEM MeTanna. B rnybokoi ApeBHOCTM B rocy-
JapcteBax Meconotamun, ErvnTa, UHamm, Kutasa 6biim nonyyeHbl Bbl-
Jawolmecs OOCTXKEHUS B W3rOTOBSIEHUM META/IMYECKUX W3LAENUNA.
Mocnenytowme 3rMoxXu HOCAT Ha3BaHMS METAN/IoB: MeAHbI, BpPOoH30-
BbllA, )X€Ne3HbIl Bek. B HacTosiliee BpeMsi U B 0603pMMOM 6yayLIEM B
XYZIOXXECTBEHHOM MPOWM3BOACTBE METasnaM byaeT npuHaanexatb Be-
Aylas porb.

MeTannbl U cnnaebl, 06M1aAas BENUKOMEMNHLIMU CBONCTBAMM MO
CPaBHEHWIO C APYrMMM MaTepuanamum — MPOYHOCTbIO, JIMTEMHBIMU W
NIaCTUYECKMMU CBOWCTBAMW, OCTAIOTCS OCHOBHbIM MOAENIOYHbIM Ma-
TEpUasnioM Npu MpPOM3BOACTBE XYAOXKECTBEHHbLIX W IOBENUPHBIX U3e-
NWIA 1 M3aEeNnin AeKOPaTUBHO-NPUKIAAHOMO Ha3HAYEHUS.

B MoHorpacdummu paccmaTpuBaeTCs MeTann Kak MaTepuasnbHas
OCHOBa XYAOXECTBEHHbIX M3aenuin. CaenaHa nornbiTka rapMOHU3MPO-
BaTb Hay4Hble B3rnsidbl MO CTPOEHWUIO M CBOMCTBAM METaNNIOB, UCTO-
pUIO €ro UCMosib30BaHMS! B pa3Hble 3MOXM U B pasHbIX CTpaHax, Tex-
HOMornyeckne crnocobbl M3roTOBNEHUS XYOOXECTBEHHbIX M tOBENUp-
HbIX U3aenuin. KHura coctouT U3 YeThlpex pasaenos. B nepeom pas-
[ene NpuBOAATCA CBEAEHMUS O XY[OXECTBEHHOM MeTasnfe, HaumHas C
MO3HaHWS YENOBEKOM METanfa M MPUMEHEHNS €ro Ha MPOTSHKEHUM
MHOIMX MOKOSIEHUIA ANst NMPOWU3BOACTBA XYAOXECTBEHHbIX U LOBENUP-
HbIX M3aenuii. Bo BTOpoM pasgene nokasaHa WCTOPWUS pasBUTUS U
TEXHOMOTUS XYAOXECTBEHHOIO NINTbS, B TPETLEM — XYAOXECTBEHHOM
KOBKW, @ B YETBEPTOM aBTOPbl 3HAKOMSAT YMTaTENS C HOBEIMPHBLIM UC-
KYCCTBOM.

M3paHue WMPOKO WANOCTPUPOBaHO. ABTOpbI, BNOGNEHHbIE B
MeTans, CTPEMATCA NOKasaTb €ro LMPOKME BO3MOXHOCTU Ha ciyxbe
YesioBEKY: 3TO U BbICOTHbIE 3AaHWMs, U CKY/bMTYPHbIE NPOU3BEAEHNUS,
1 t0BESIMPHbIE YKpaLLEHMS.

YuTtaTtenb, 3aMHTEPECOBABLUNIACA BOMPOCAMU XYAOXKECTBEHHOMO
MEeTasna, MOXET YrNybuTb CBOM 3HaHWS, BOCMOJSIb30BABILUCL CrEeUn-
anbHON NMTepaTypoK, NpuUBEAEHHOW B 6ubnnorpacmmn.



. YnpaBJ/ieHUe AUCTaHLIMOHHOI'0 06YYeHUs U OBbIIIEeHNA KBaTUPUKaAL LU

Xyl0KeCTBEHHBIN MeTaJlJl

PA3AEN I. METAJJ1bl U CIJ1ABbI ANA
XYAOXECTBEHHOIO U FOBEJIMPHOI'O JIUTbA

Mnasa 1. MEPEXO/ K BEKY METAJIJ1A

3a 100 000 neT oo HacTosILEro BPEMEHM YENOBEK OTKPbI CNOo-
cob nobblum OrHs 1 UCNonb3oBan ero B ObITy.

[lo No3HaHWa MeTasnfa YesnioBeK Hayyuscsl pacno3HaBaTb HEKO-
TOpble MWHepasibl MO BHEWHWM MPUBMIEKAIOWMM LIBETAM: SPKO-
KPacHbIM, 3€MeHbIM, CMHEBATbIM WU Ap. TakK, Cpeau KaMHeN, ropHbIX
nopoj BblAENSNNCH:

- XXENToBaTbli, 6ypo-3eneHblii cepneHTUH Mge[SisO10](OH)s;
- HebecHo-ronybas unu ronybosaTto-3eneHas 6uptosa (MMHepan

knacca docdatoB CuAls[PO4]2:[OH]s-H20);
- SpPKO-3eMeHbI C OTTEHKaMM ManaxuT (MMHepan Knacca Kap-

6oHaToB CuCO3-Cu(CO)2;
- TEMHO-CMHWI, B 3EMJIUCTbLIX Maccax ronybol asypuT (N1asyps,

MeaHast CHb) — MMHEpan knacca kapboHaTtoB 2CuCOs-Cu(OH)z;
- BypoBaTO-KpacHbIii reMaTuT (MMHEpan Kiacca NpOoCTbIX OKCU-

noB Fe203 — kpacHbIl xenesHsk ¢ npumecsamu Ti, Al, Mn u ap.

ManaxutoBble 6ycbl 66l 06HapyXXeHbl B APEBHEM MOCENEHUM
B AHaTonuu okono 7000 net Ao H. 3.

Kyckn asyputa Hawnu Ha octpose Kput okono 6 000 net o H.
3.

MuHepanbl: ApKO-3eMeHbIA ManaxuT 1M obnafalolwmnin MeTann-
YyeckuM 61eckoM raneHuT (CBUHLOBLIM 6neck PbS) — wmnpoko npume-
HSNNCb B APEBHOCTU AN OKPaCKuU rnasHuL.

HekoTopble MUHepasbl KpacHbIX LIBETOB, Kak SIPKO-KpacHbIi pe-

anbrap, AsaSs, HaENSNNCb MarMYeckKUMmn CBOMCTBaAMM.

OTKpbITVE MeTanna OTHOCUTCA KO BPEMEHW HOBOIO KaMEeHHOro
Beka (HeonuTa, okono 8-3 ThIC. NeT A0 H. 3.).

MepBbiMM OT OXOThbl U PbIBONOBCTBA K CKOTOBOACTBY M OT CObU-
paTenbCcTBa K 3emnegenvio B kKoHue mesonuta (10-5 TeiC. neT Ao H.
3.) nNepewnu nneMeHa, 3acensslime nnoaopoaHsie obnactu Mecono-
Tamuu, ponuHy Huna, ManectuHy u tor CpegHelt Asun. KaMeHHble
opyavs, KOTOPbIMU MOMb30BaUCh ApeBHUE 3emsefenblibl, He M03BO-
nsnu fobmBaTbCa XOpOLWKX pe3ynbTaToB B 06paboTke nouysbl U nony-
YeHUs BLICOKMX Yypoxaes. [losiBieHMe B IV Thicayenetmm MeaHbIX
Opyaui MO3BONUIO 3HAYMTENbHO MOBbLICUTL MPOM3BOAMTENBHOCTb
TpyAa Kak B NPeAropHbIX panoHax, Tak U Ha HaHOCHBIX 3eMNSX B A0-
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nuHax EBdpaTta, Huna, MHaa, XyaHxa.

OTKpbITME METaNNoB B XW3HM obuiectBa OblNO CTONb 3HaYK-
TESbHbIM, YTO LEfble UCTOPUYECKME 3MOXM HasBaHbl MEeAHOW M Xe-
NEe3HOM.

Mo npeacTaBneHUIO APEBHUX NloAe MeTanflbl UMENU TauH-
CTBEHHYIO CBS3b C HebeCHbIMM CBeTUNaMK, Tak Kak U Tex, n Apyrux B
[APEeBHOCTM 6b1I0 M3BECTHO MO ceMu. [03TOMY B APEBHUX KHWUrax me-
Tannbl YaCTO UMEHYIOTCA Ha3BaHUSAMMU MNNAHET:

300710 — ConHueM, cepebpo — JlyHoto, Meab — BeHepoit,

onoso — tOnutepoMm, cenHel, — CaTypHOM, xene3o — Mapcom,

pTyTb — MepkypuemM.

Mpn U3roTOBNEHUM KAMEHHbIX OPYAWA NOAW HATOJSIKHYMIUCL Ha
CaMOpPOAKM MeTansa, u B NepBylO oyepedb Ha MefHble, TaK Kak OHW B
TO BPeMsi UMESN LIMPOKOE pacrpocTpaHeHue.

CaMble ApeBHME MeTalIMYECKNe U3AENUS HalAeHbl Ha XonMe
YaitoHio-Tenesun (BepxoBbsi peku Turp), Bo3pacT Mo paavoyriepoay
9200 + 200 u 8750 £+ 250 net A0 H. 3.: NPOBOMOYHbIE BynaBku, ye-
TbipeEXrpaHHOEe LWKUIOo, cBepna, bycbl 3 Meaun. [BbickasbiBanuch Npeano-
JIOXXEHUA, YTO OHWU U3roToBMIEHbI U3 CaMOpPOAHOU MeAWn, OAHAKO CneKTpalib-
HbI @HaNU3 WKna nokasan coaepxanue 0,8% As, UTO BHOCUT OnpeaeneHHble
COMHEHMA O CaMOpPOAHOM MPOUCXOXAEHUN MeaNn. OcTanbHble Xe npeaMEThbI
aHanM31poBaHbl He 6biIn].

B IV ThicayenetTun Ao H.3. NPMMEPHO B OOHO M TO XXE BPEMS B
pa3nnuHbix Mectax Asum, CeBepo-BocTouHolt Adpuku n EBponbl ye-
NTOBEKY CTa/M U3BECTHbI Takne MeTannsbl, kak Au, Cu, Ag, Pb, Sn.

Hanbonbluee 3HauYeHWe B XO35SIMCTBEHHOM XU3HWU UYeoBeYecTBa
cpasy e npuobpena Meap, KOTOpas CHavana 6e3 npuMMmecen, a 3aTeM
B CrnaBax C ApyrMMuK MeTannamm (4Yalle Bcero ¢ Sn) octaBanacb Bax-
HeMWwMM MeTanIoM Ao Toro, Kak 6bila OCBOEHa MeTanyprus xenesa.

MepBble M3AENUA U3 METAsNA, UMEBLUME XO3SMCTBEHHOE 3HaYe-
Hue, 6blIM U3roToBMIEHLI U3 CaMOpPOAHON Mean. Meab Mo CBOeN TBep-
[OCTU YCTYNaeT KpeMHuio, obcnamaHy (BYNKaHUYECKOMY CTekny) u
ApYruM ropojaM KamHs, KOTOpPbIMW MONb30Basncs YenoBek Ans U3ro-
TOBJIEHMSI OpYyAMI TPyAa B Nepuoa KaMeHHoro Beka. Ho oHa obnapana
W OrPOMHbLIMU NpenMyLlecTBamMn. [laxe B X0NI04HOM BMAE MOXHO KOB-
KOW M3MeHsITb (hOpMYy MeAHOro NpeAMeTa; ecniv Xe Medb pacniaBuTb,
TO MOXHO MpuAaTb el Takylo opMy, KOTOPYO KaMHIO NpuaaTb Henb-
31.

Ons Toro ytobbl caenaTh WANMGOBAHHBLIM KaMeHHbI Tormop,
HeobxoamMMo 6bINo 3aTpaTUTb HeAenu, a TO U MecCsiUbl HanpsHKeHHOro
Tpyada; U3 Meam ke ero MOXHO 6bl1o caenatb 3HaunTenbHO GbicTpee
1 ¢ 6onbLUEN NErkocTblo.
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CnoMaHHOe KaMeHHOe opyame MoYTh He noaaasanocb Mcnpas-
NEHNIO, MEeIHOE >Xe MOXHO 6blN0 NepennaBuTb.

Takue BakKHeMWMe AN YesloBeKa TOrO0 BPEMEHWU MpPeaMEThl,
COeNaHHbIe M3 MeaM, KaK KUHXarnbl, TOMOpbl, HAKOHEYHUKN ANS KO-
Nnui, pbiBOMOBHbIE KPIOYKKM, WUIMbl, AepeBoobpabaTbiBatolime UHCTPY-
MEHTbI, XyOOXECTBEHHbIE W OBE/IMPHbIE U34eNns U MHOrne Apyrue,
OKa3blBa/IMCb, HECOMHEHHO, 6onee COBEpLUEHHbIMU, YeM CAenaHHble
U3 kamHs. Kpome TOro, M3 Meau MOXHO O6bl10 M3roToBUTL Takue
npeaMeThbl, KOTOPble U3 KaMHS M3roToBUTb BooOLEe Henb3s (Tpybbl,
NPOBOJIOKY, MBO3AM U T. 4.).

Mcrnonb3oBaHnMe caMOpOAHbLIX METaslioB WU3BECTHO 4erioBeye-
ctBy ¢ VI-V ThicA4YeneTuii Ao H.3.

Ho Hayano Beka MeTanna cnefyet cuutatb € IV Thicayenetus,
korna B MNepeaHeit Asum, Ervnte, WHAMM v Apyrux cTpaHax 6bina
0CBO€EHa Bblnnaska Meau u3 pya. Mepuoa IV-III Thicsuenetin Ao H.3.
— 3TO MepuoA HeonuTa, T.e. MeAHO-KaMEHHOro BeKka. [«DHenuT» —
TEPMUH, 06pa30BaHHbIA OT NATUHCKOTO C/I0BA «3HEYC»-MeAHbIN W
rpeyYecKkoro C/ioBa «NTOC»-KaMeHb].

MNepexop k Beky meTanna B Espone npousowen B III Thicayene-
TWUM [10 H.3.

PasBuTME MeTannyprum Havanocb Ha CeBepHoM KaBkase (Mait-
KOM: MeHble TOMopbl, Tecna, HoXu, kuHxansl XXVI-XXIII BB. A0 H.3.,
Kak U Ha Kpute u [Bypeybe Ans 3Toro BpeMeHun), Ha CpegHeM wu
HwxHem [AyHae, [HecTpe, B PyaHbix ropax CpeaHelt EBponbl, CeBep-
Hoi WcnaHuu v ap., Ha JoHy u CpepaHeli Bosre.

MupeHeinckuiAi NOYOCTPOB B NEPUOA 3HEONUTA ABNS/CA eaBa
JI1 He CaMbIM 3HAUYUTENbHLIM LIEHTPOM MeHO-pyAHOro Npou3BoACTBa.
ApXeonory HaxoaaT MeaHylo pyay, OB6fIOMKM TMHSIHBIX TUINen ans
nnaBkn Meau, CIMTKU Meau, NpUroToBreHHble ans obmeHa, rpyapl
L1aKa u BUTbIX TUTNEN.

MepBoHa4anbHO ANS BbIMaBKM MeTanna paspabaTtbiBanu TONb-

KO OKMCNEHHYy0 pyay (Manaxut, asyput, kaccuteput SnOz u ap.)
6oraTbiM COAEPXXaHNEM Meay M OfloBa.

®dopma 1 MeToa BbIpaboTKM pyA 3aBUCENW OT YCIIOBWIA 3anera-
HUS| pyAHOro Tena. BbipaboTky HanpaBnsAMCL TOMbKO MO PyAOHOCHbLIM
XKWNiaM, OCTaBNSiIS He TPOHYTBLIMU NYCTYIO NOpoAy.

Poixnible pyabl A06blBasM MPOCTbIM «KalNoOBaHWEM» OTEOMHM-
KaMu 1 TOMOPaMW, WU3rOTOBNEHHLIMU U3 BSI3KUX TPETUYHLIX MOPOA U
KBapLMTOB.

B MNOTHbIX pyAax, He MOAAAIOWMXCS KalIoBaHWIO, ynoTpe6-
NANCA METOA OrHEBOM MPOXOAKW. Ha MOBEPXHOCTW XWMbl UK B FNy-
buHe nepen 3aboeM pa3BoOAMNM KOCTep, M Koraa nopoaa packans-
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nacb, ee nonueanu BoAoW. KaMeHHbIMW KMPKaMW, Kanamu paspbix-
NIEHHYIO Nopoay OTKasblBanu M AePEBSIHHbIMU floNaTaMy Hackinanu B
KOXXaHble MELLKW, 3aTEM MOAHMMAJIM Ha MOBEPXHOCTb 3EMJIN.

BMecTe c OrHeBoi NMpPOXOAKOM MCMOMb30Banu Takxe noabow,
cneabl KOTOPOro COXpaHWUCh, HampuMmep, B pavioHe [pke3kasraHa (B
KasaxcTtaHe). Moa nnowaaky, Ha KOTOpPOW 3aneran KpynHbli pyaHblid
KaMeHb, APEBHUE PYAOKOMbl AENanu MOAKOM, MOoC/ie Yero yaapamu
KBapLUMTOBOro MOJSIOTa OT6MBaNN HaBMCLLYIO HaZ MOAKOMNOM pyay.

Mpu npoxodKke riyboKuxX LUTOMIEH APEBHWE PYAOKOMbl OCTaBAs-
NN TaK HasblBaeMble LEMNKKM, KOTOPblE MPEeAOXPaHs/iM KPOBO OT
ocefiaHunsl, MHOrAA NMPUMEHSIM AEPEBSIHHbIE MOAMOPLI. TEM He MeHee,
WaxTbl Hepeako obsanveBanuch M 3acbinanu pyaokonos. O6 3ToM ro-
BOPST HAXOAKW B KOMSX YESIOBEYECKMX KOCTEW C elle yLeneBWUMU
KOXXaHbIMW MELLKaMW, HamnosIHEHHbIMU PYAOW.

Ha noBepxHOCTM 3eMniM, B CTOpPOHE OT MecTa BbIpaboTky,
06blYHO Yy TNPOTOKOB BECEHHWMX BOA WM  CreuManbHbIX — SIM-
BOAOCOPOCOB pyay ApObUAN KaMEeHHbIMM MOIOTKaMKM W pyaoapobun-
Kamu, 3aTeM npombiBanu. Boga 6blna HeobxoaMMa Ansi «MOKpPOro»
oboralleHnss — NepBUYHOrO OTAENeHWs pyabl OT Mopoabl. Mesnko
ApobneHHyto pyay crpebanv AepeBsSHHbIMU fonaTaMy UK NONaTKoM
KPYMHOrO >XMBOTHOMO M B KOXaHbIX MELLKaX YHOCMSIM Ha MOCESIEHME,
Ha MecTo MMaBKMy.

Mnasunu pyay HENOCPeACTBEHHO Ha MOCENEHUM WU Heaaneko
OT Hero. [ns nnaBky ycTpauBanu MiaBWbHbIE MeYX TWMa ropHa, o
yeM noapobHee 6yaeT ckasaHo HwKe. [4na nnaBku pyabl UCMOMb30Ba-
NV ApEeBECHbIN Yronb, B kadyecTse dntoca — KBapL, OXpy U ap.

Masa 2. MEQb

2.1 Metannyprua meaun. OcBoeHne YenoBekoM Mean Npouc-
Xoauno no cneaytollein cxeme [59]:

1. Wcnonb3oBaHne caMopoaHOW Mean CHayasla KOBKOW BX0J104-
HYyt0, @ 3aTeM C npeaBapuTesibHbIM OTXKUIOM.

2. MNony4yeHne mMeam nyTem nyaBku pya.

3. CnnaBneHve Mean ¢ ApyruMyn MeTasnnamu.
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Puc.1. Meab camopoaHas

KoBKkoi BX0nofdHylo, cornacHo 3kcriepumeHTam [.I. Kornexa,
MOXHO NpuaaTtb ¢OPMY MU MasnbiM MO BEUYMHE NpeaMeTaM: LWu-
ny, 6ynaBkaM, NMpPOBOMOKE, KPHOYKaM, HAaKOHEYHWKaM CTpen, HOXaM,
TpeboBaBLWMM HEGOSLLLON KOBKM U LWAMGDOBKK, U TO UCMOb3Ys CaMo-
pOAKW MAACTUYHOM HOPMb.

B palioHe BepxHero o3epa B CLUA u3 camopogHoi mMeau, puc.1,
M3roToBNANMChb pasnunyHble npeameTol (3000-1400 rr. oo H. 3.). Uzy-
YeHne MUKPOCTPYKTYPbl MOKa3zano, YTO MX U3roTOBAS/IN NMYTEM KOBKU
N3 CaMOpPOAKOB C NpeaBapuUTesbHbIM OTXXWUIOM.

Bo BTOpO (hase yenoBek Hayan UCMONb30BaTb Meab, Nonyyae-
MYI0 BOCCT@HOBWTESIbHOM MNaBKOM ee U3 pyA-MUHEPanoB, NepBOHa-
YanbHO M3 OKUCMIEHHBIX, HAaNpMMep, 13 ManaxmTa.

OkucneHHble pyabl He TpeboBanu npeasapuTENbHOro obXxura
MO CpaBHEHWIO C CyNbdUAHbIMU pyaaMun, 06XuUr KOTOPbIX Heobxoanum
QNS yAaneHUs XMMUYECKU CBSI3aHHOM cepbl.

OnbITbl NOKa3bIBalOT, YTO MPU HEAOCTAaTOYHOM AOCTYMe KWUCNOo-
pofa B Meuyun B CMecu ManaxuTa C yrfieM nocieaHuit cropaet, obpasys
okucb yrnepoga no peakumn 2C+02=2CO; 0AHOBPEMEHHO NOA BO3-
[EeNCTBMEM TeMMepaTypbl NPOUCXOAUT PasfiokeHWe MUHepana Mana-
XuTa Ha kapboHaT Meau, BOAY M YacTMYHOE BOCCTAHOBMEHWE Meau:

CuCO3Cu(OH)2 = CuCOs3 + H20 + Cu.

BoccTraHoBneHne mMeau M3 ee kapboHaTa Moj BO3AEWCTBUEM
OKMCKM yrnepoga npotekaeT no peakumm CuCOs + CO = 2C0O2+ Cu.

Mpu n36bITKE KUCNOpOAA ApeBecHb yronb cropaeT go CO:
nonHoctblo: C+02 = CO2, U BOCCTAHOB/IEHNS Mean U3 ee NpUpoaHO-
ro kapboHaTa He NPONCXOAUT.

PaccMOTpMM rMnoTesbl, KOTOpblE BbICKa3blBa/MCb MO BOMPOCY
nnaBku meaum:

MnaBka Mean B narepHoM koctpe. Kak TonbKo 4To 6bi10 noka-
3aHO, A1 BOCCTAHOBUTENLHOMN M1aBKM Meau A0MmKHa ObITb:
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- BbICOKas Temnepatypa, 6e3 AyTbs KOTOpY0 AOCTUYb OYEHb
TPYAHO (HY>XeH, HanpuMep, CUJbHLI BETEP);

- pyAa [omkHa 6blTb MepeMellaHa M MOKpbiTa APEBECHbIM Y-
neMm, ANsi Co34aHNns BOCCTAaHOBUTESbHOM aTMocdepsbl.

OnbiTbl KorneHa nokasbiBakoT, YTO B OTKPLITOM KOCTPE Aaxe
Mpy AOCTaTOYHO BbICOKOM TEMMepaType BOCCTAHOBUTESNbHAs Crocob-
HOCTb CpeAbl OKa3ajiacb HeAoCTaTOYHOM, M ManaxvT MpeBpallancs B
okucb Meamn CuO.

FMnoTesa OTKPLITUS METaNypruv Meau B pesyfbTaTe Ciydvai-
HOrO MonazaHus KYCKOB pyAbl B JlarepHbiii KOCTEP He OTBEYaeT Aew-
CTBUTENIbHOCTMU.

2. NnaBka camopoakoB B Turne. YTobbl nepennasuTb CamMopo-
[IOK Hy>XHa TemnepaTypa npumepHo 1084 °C. [peBHue neun ans ob-
Xura kepamuky ¢ TemnepaTypoit 1100°C 6binn 06HapyxeHbl B Tene-
laBpa (CeBepHast MeconoTtamusi), B Cy3ax (MpaH), B ErunTte B nepuona
5000-3400 rr. go H. 3. lo3ToMy ApeBHWE MacTepa YMeNnu nnaBuUTb
MeZlb B BMAE CaMOPOAKOB A0 TOro, Kak OHW Hay4yuIucb nosyyaTb ee
NIaBKoM U3 py.a.

3. BoccraHoBuTenbHasi nnaBka MeaM M3 ManaxuTOBbIX pya.
MnaBky NpoM3BOAUNM B Mevax NMPUMUTMBHOIrO TUMA, Hamnpumep, ru-
HSHBIN TUreNb C pyaoi WM yrneMm nomelancs B Hernybokylo sIMKy C
HacblNMaHHbIM MOBEPX CI0eM ApeBecHOro yrns. B aTux cnyyasx, Heco-
MHEHHO, Morna 6biTb AOCTUIHYTa TeMnepaTypa, HeobxoanMMas Kak ans
BOCCTAHOBUTENLHOW MMaBKW pyabl, Tak W ANS MOMyYeHUs pacnnasa

Meau, T.e. TemnepaTtypa He Huwke 1084°C.
Ha puc.2 nokasaHa kapTa pacnpocTpaHeHWs MeTaslfioB Ha 3eM-
HOM wape [52].
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Puc.2. XpoHonorua pacnpoctpaHeHus metanna: 1 -VII-VI Tbic. neT A0 H. 3.;
2 - V Tbic. neT Ao H. 3. 3 - IV TbIC. neT Ao H. 3.; 4 - IITI TeIc. neT Ao H. 3.; 5 - IT
ThIC. NIeT A0 H. 3. 6 - I TbIC. NeT A0 H. 3.; 7 - I Thicayenetue H. 3.Kpome manaxuta 8
KauecTBe pyAbI MOT WUCMOMb30BATLCSA He CTOSIb MPUMETHLIA YepHBIN UMK 3eMnu-
CTbIM TeHopuT CuO.

2.2 XapakTepucTuka Meam. Yuctas Meab — TAryunin BSI3KUM
MeTann CBET/I0-PO30BOro LBETA, JIErKO MPOKaTbiBAETCS B TOHKME Nn-
CTbl; XOPOLIO MPOBOAWUT TEMOTY W 3MEKTPUYECKUIA TOK, YCTyrnas B
3TOM OTHOLLEHUU TOMBKO cepebpy. Kpuctannuyeckas pelleTka rpaHe-
LeHTpupoBaHHasa Kybuuyeckas ¢ nepuogoMm &, pasHbiM 0,36074 HM.
MnotHocTb Meau 8,94 r/cm3; TemnepaTypa nnaeneHus 1083°C. B cy-
XOM BO34yXe Mefb MOYTU He U3MEHSETCS, TaK Kak obpasyowasncs Ha

€€e NoBEPXHOCTU TOHYaNLLas nneHka okcnaos CuO, Cu:20, npuaatowas
Meaun 6onee TEMHbIV LBET, CNY>XUT XOPOLLEN 3alUTON OT AasibHeNwe-
ro oKkucneHus. Ho B mpucyTcTBuUM BnarM M Auokcuaa yrnepoga no-
BEPXHOCTb Meau MOKpbIBAETCS 3e/IeHOBaThbiM HaneToM kapboHaTta

rngpokcomean (CuOH)2COs. MNpu HarpeBaHWM Ha BO3AyXe B MHTEpPBa-

ne TemnepaTyp 200-375°C Meap okucnseTcs Ao YyepHoro okcuaa CuO.
Mpu 6oree BLICOKMX TeMnepaTypax Ha ee MOBEPXHOCTU obpasyeTtcs
[ABYXC/OVHasi OKanuHa: MOBEPXHOCTHbIM CrIoM npeactaBnsieT cobow

yepHbIli okeng CuO, a BHYTPEHHWUIA — KpacHbIn okeug Mean Cuz0.
B XMMWUYECKOM OTHOLLEHUN Medb SBMSETCS MaloaKTUBHbLIM Me-
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Xy0°KeCTBEHHBIN MeTaJll

TannoM. OgHako ¢ ranoreHamu (F, Cl, Br, ], At) oHa pearupyet yxe
NMpu KOMHATHOW TeMrepaType, HanpuMep, C BNaXHbIM XJI0poM obpa-

3yeT xnopua CuCls, a ¢ cepoit nMpu HarpeBaHWM 06pasyeT cynbhua

Cu2S. ConsiHas v pasbaBneHHasl cepHasl KACIOTa Ha Meab He Aewd-
CTBYIOT. JleTyune COeAMHEHMSI MEAM OKPaLUMBAIOT MNJiaMsi ra3oBoi ro-
PENKN B CUHE-3€eNeHbIN UBET.

2.3 Ucnonb3oBaHue Mean. B xynoxeCTBEHHON NPOMBbILLIEH-
HOCTM M3 Meau MpOou3BOAAT M3AENUS METOAOM LUTaMMOBKK, ANMDOBKU
N 4yekaHkn. OHa Nerko MpUMHUMAET caMylo pasHoobpasHyto dopmy,
[ONYyCKaeT BbIKOMOTKY BbICOKOro penbeda, puc.3.

Puc.3. MeaHerli 6apenbeq Byaasr - cumeon cyseperuTeTta Lpu NaHku

MeToAOM BOSIOYEHNS MOXKHO MOSYUUTb MPOBOSIOKY ANMAMETPOM
o 0,02 mM. U3 Meaun, Kak 1 u3 3010Ta KU cepebpa, MOXHO NIErKo U3ro-
TaB/MBATb TOHYalILME DUNUrpaHHble usaenus, puc.4,5.
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Xy0°KeCTBEHHBIN MeTaJll

Puc.4. lWanka KasaHckas, 1552 rog

Puc.5. Oknaabr esaHrenuii, XIT n XV es.

Meapb xopoLwwo noasepraetcs WAngoBKe U NOMPOBKE, HO M0-
X0 MUANTCS HanNWIbHUKOM, TakXKe MfIoX0 TOUMTCS, CBEPAnNTCA U (pese-
pyeTcs.

MpUMEHEHNE YNACTON Mean BO MHOTMX CTydasix 0bycroBvMBaeT-
CSl €8 UCKNI0UYNUTENBHO BbICOKOM MNAaCTUUYHOCTBIO M BS3KOCTbIO, MO3BO-
NSIIOLWEN M3 NIUCTOB CPaBHUTENbHO HE6OSbLLIOW TonLmMHbI (0,8-1,2 MM)
noslyyaTb NyTeEM BbIKOJIOTKN C/TOXHbIE 06beMHbIE (hOPMbI.
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YHpaBﬂeHI/Ie AUCTAHIIMOHHOTO 06yquI/m U NMOBbIIIEHU A KBaJ’IHCl)I/IKaL[I/II/I

Xy0°KeCTBEHHBIN MeTaJll

Puc. 6. Ctatya Ceobogasr. 1886 roa, CLLA

3HaMeHUTas amepukaHckas ctatys CBoboabl, puc.5, BbicoTon 46
M 1 BecoM 205 T, cozaaHHas paHLy3CKUM CKyfbNTopoM BapTtonban u
WH)XEHEPOM 3ideneM, MMEET BHELWIHIO BUAMMYIO 0BOSIOUKY M3 Meau
TOMLWMHOM 2,4 MM, puC. 6.

JIncToBOM Mefblo MOKPbIBANM KpbILIM 3aMKOB, MOHACTbIipen U
APYIUX 34aHui, puc.7.

Puc. 7. Oeopeu CaHcycu B TToacaame, Mepmarus.
KpbIla kynosia ABopLa MOKpbLITA IMCTOBOM MeAbHO

3TW CBOWCTBA YMCTON Mean (B OCHOBHOM MNAaCTUYHOCTb M aHTU-
KOPPO3WMHOCTb) CAEenanyM ee OCHOBHbIM MaTepuanoMm Ans AndgoBoy-
HbIX PaboT MpPU WM3rOTOBNEHUM KPYMHbLIX CKY/bMTYPHbIX U OpPHAMEH-
TaNbHbIX KOMMO3MUMIA ANs MHTepbepa, pyc.8. Meab XOpoLwo cnaunBa-
€TCA MArKMMU M TBEPAbIMM MPUMOSIMU, XOPOLLO CepedpuTcs U 30510-
TWUTCSI; 3Masib, HAHECEHHAs! Ha Meflb, XOPOLLO AEPXUTCS, He TpeckaeT-
CSl M HEe OTCKAKMBaEeT.
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Puc.8. om Kaca Muna AHTtoHuo Mayau. TTpuuyanuesie KoBaHbIe pelleTku
BBINOJSHEHBI MO ero 3ckusam. bapcenoHa, Mcnanus

Mefb SIBASIETCH MpeKpacHbIM MaTepuanoM Afs BbIMOAHEHUS
rpaBtop. Henpes3oiAeHHbIM MacTeEpPOM BbINOSIHEHUS TPaBlop Mo Meau
ABNISIETCS1 OCHOBOMOMOXHUK HEMELIKOrO UCKyccTBa Bo3spoxaeHust Anb-
6pext Oropep (1471-1528 rr.), puc.9.
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YHpaBﬂeHI/Ie AUCTAHIIMOHHOTO 06yquI/m U NMOBbIIIEHU A KBaJ’II/ICl)I/IKaL[I/II/I

Xy0°KeCTBEHHBIN MeTaJll

Puc.9. Anbbpext .Ell-opep (1471-1528). AsTONOpTpeT, rpaBopa Ha Meau

N3 Tpex rpaeiop «BcagHuk, cmepTb u abason» (1513), «Cs.
NepoHum» n «MenaHxonus» (1514), 3HaMeHyOWMX BeEPLUMHY €ro
TBOPYECTBA, FAe ManeHbKWU NIUCT CTaHKOBOW rpaBlopbl TPAKTYeTCs
Kak 60/blLOe MOHYMeHTaslbHOe MPOM3BEeAEeHME UCKYCCTBA, 34eCb Npu-
BOAMTCS TONbKO MEpPBbIA NNCT: «BcagHuk, cMepTb U AbsiBoNi». OaeTbil
B KOJIbYYTY W LUMEM, BOOPY>XEHHbI MEUOM U KOMbEM, CUJIbHbIM U CrO-
KOWHbIN BCaAHWK efeT Ha MOLLHOM KOHe, He obpallasi BHMMaHWsi Ha
YPOA/SIMBOrO AbsIBOMA, KOTOPbIA CUNUTCS yAepXaTb €ro KOHsl, Ha
CTPaLUHYO CMepTb, MOKa3biBAKOLWWYI0 eMy CMMBOST BPEMEHW — MeCcou-
Hble Yachl, Ha TO, YTO MOA HOraMu oWaAAM, Ha 3eMSie, NIEXUT YenoBe-
yeckmit yepen. MocTynb KOHS HeyAepXuMa M YBEPEHHA, NLO Yeno-
BEKa MUCMOMHEHO BOSIN U BHYTPEHHEN COCPeAOTOYEHHOCTH, puc.10.

W T

Puc. 10. «BcaaHuk, cmepTb U absson»
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B nexkopaTnBHO-NpUKIaAHOM U OBEMPHOM MPOU3BOACTBE Me/b
MCNoJib30Bas/laCb B Ka4yeCTBE MaTEPUaNoB ANd U3roTOBIEHUA Pa3HO-

06pasHbix usgenuit. Ha puc.11, 12. nokasaHbl U3AeUs NPUKIAAHOrO
Ha3HayYeHws.
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B
Puc. 11. MegHere usgenus: a - camosap-vanHuk. CepeanHa XIX 8. Poccus. Meap,
PocTtosckumit-Ha-[oHy Kpaeseaueckuii myseid; 6 - Tpu NamaTHbIX Tapenku. Cepe6po,
natyHb, meab. Bupma Babepxe, 1914r. 8 - MeaHasa kactprons. dupma @abepxe,
1914r.:

Puc. 12. Bazouka ¢ nTuueit CupuH. Ha meaHoM natMHUPOBAHHOM Base U306paxeHa
cuasILer Muguyeckas NTuua CUpUH B BUAE NONTyO6HAXeHHOW XeHCKOM (purypel B
KOKOLLHUKE, C pacMpaBneHHLIMU KpbLibsmu. Bupma Babepxe, 1908-1917 rr.

Meab xopoLwwo niakupyetcs (MOKpbIBaeTCs) METOAOM COBMECT-
HOW ropsiyein NpokaTku cepebpoM. 13 nnaknpoBaHHOrO OTHOCMTESNIbHO
[ELLEeBOro no CpaBHEHMUIO C YUCTbIM cepebpoM MaTepuana BblaenbiBa-
JICb KpacuBble pa3Ho0bpasHble nsgenms.

B koHue XIX — Hauane XX BB. B TEXHMKE HaKagHOro cepebpa
pabotana B Bapwase dupma «Dpaxke» — «HOBOe cepebpo» — Takoe
Ha3BaHWe Nosy4Ynan MHoroobpasHble nNpeamMeTbl CEPBMPOBKU CTONA:
Basbl, SMLEBApPKN, CaxapHWLbl CaMblX HEMBICSIMMbIX KOH(UIypaumi,
COJTOHKM M MepeYHnLbl, CTOSI0Bble NPMBopbl, COBOYKM ANns y6OopKu co
cTona xnebHbIX KpoLuek, puc.13.
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Puc.13. Basa. Hau. XX. Poccus. Ppaxe.
PocToBckuii-Ha-[loHy kpaeseadeckuii myseit [45]

M3 BogHoro pactBopa MegHoro kynopoca CuSOas-5H20 meTto-

[OM TafbBAHOMNACTMKN U3 MPaKTUYECKM YMCTON Meau MOSyyatoT Xy-
[OXeCTBeHHble u3aenusl, B YacTHOCTU, Meaanu, puc.14.

Puc.14. MeaHas meaanb B YecTb AOroBoOpa KHa3s Urops ¢ rpexamu.
KoHeu XVIII 8. My3eit UCTOpUYECKUX AparoLeHHOCTeR YKpauHsr [28]

B uncTtom BMae mMeab ANst OTAMBOK MPUMEHSIETCS CPaBHUTENBHO
peako, puc.15,16.
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Puc.15. Kpect. KoH. XIX 8. Poccus. Meap. Nutee.
PoctoBckuii-Ha-[loHy kpaesenyeckuin myseti

Puc. 16. CknaneHb Tpexcteopyatbiii "Cnac CMoneHckuii. M36paHHbre ceaTbie",
XVIIT 8. [www.booksite.ru/enciklopedia/job/5.htm]
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[ns oTAMBOK MCMOSb3YIOTCS CrinaBbl Mean C 0JIOBOM W ApYrMMn
komnoHeHTamn (Al, Si, Mn, Pb, Fe u np.), Ha3biBaeMble 6pOH3aMu, u
CnnaBbl Mean C LMHKOM, Ha3blBaeMble NIAaTYHSIMU.
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