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«Ilonyaspras 6ubiuoTexa XuUMUNECKUX IAEMeNTO8» codepmcur ceeBenus obo
6cex 3LeMEHTAX, u3éecTHbx uYesoseuecTey. Cezodna ux 107, npuuem HEROTO-
pole NOAYUEHB UCKYCCTEEHHO.

Kax neodunaxogwvl ceolicTéa %awdozo ua exupnuveil Mupo3danus», TaAx He
HeOOUHAKOEW UX UCTOPUU U cydvbol. OOnu osaeMeNTw, Tarue, xax Meds, xce-
€30, cepa, yeaepod, uagecTHul ¢ JoucTopuueckux apemen. Boapacr dpyeux
UIMEDAETCR TOADKO 6eKAMU, HECMOTPA HA TO, UTO UMU, €Uje He OTKPHUTHMU,
Yen06€e4eCTE0 NOABI0EAAOCH 8 HEIANAMATHbIe 6pemena. JocTarowno 6cnom-
HUTD O KUCA0pode, oTRPHITOM aulys 6 XVIII gexe. TpeTou oTxpmiTol 100—200
AeT Ha3ad, MO AuUWL 6 HaUle Spemf NPuobpeau nepeoCcTENneNHYyd BadCHOCT®.
9ro ypar, aaroMunuil, 6op, auruti, 6epusauil. ¥ uereepruix, TAKUX, KAK, HaAN-
pumep, esponuil u cxanbuil, pabouas OuozpaPu’ Tossxo Hauunaerca. [laTwe
NOAYUEHDB UCKYCCTEENHO MeTodamu adepno-uauuecrozo Cuxresa: Texueyut,
nayronul, Mendeseduil, xypuarosuti.., CA080M, CKOADKO IAEMENTO8, CTOABKO
undueudyaadvrocrell, CTOABKO UCTOPUL, CTOADBKO HENOSTOPUMBX CONETAHUU
cgoticTs.

B nepeyio XKHuzy 60oWl.au MATEpUaAb. 0 46 Nepevix, no NOPRAIKY ATOMHBLX HO-
MEPO8, IAEMENTAX, 60 8TOPYI0 — 000 6cex OCTAABHBIX,
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aKaJeMuK
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CocTaBHTENN
B.B. CTAHIIO, M. 5., YEPHEHKO
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TPAMMATHKA OTKPBITUN

Morna nu GbITh WMHOE HCTOPUS OTKPHITHSA XAMUYECKHX
31eMeHTOB?

B cuny xakux npu4mn OofHMH 371eMeHT GbUT OTKDBIT paHblle,
a [pyroit — noaxe?

T'oToBEIX 0TBeTOB Ha 3T BONpOCH He cyurecTByeT. Ilo-
npolyeM IOMCKATH UX CAMH.

XPOHOJAOI'AA

Ilpessxae d9em npucerynuth K mouckaM OOGBEKTUBHBIX (haK-
TODOB, OT KOTOPHIX 3aBHCHT OYePeJHOCTh OTKPHITUA 3JIEMeH-
TOB, COBEepIIEHHO HeoOXoguMo Gojee WUJIM MeHee TOYHO 3a-
¢uxcHpoBaTh MoMeHT Kakgoro oTKpwiTHs. Ho cpenats arto
He BO BCEX CIydagX IPOCTO.

Baats, kK npumepy, ¢rop. llepsrlii ero MmuHEpAas, MIABHKO-
BeIH mmnar, Obin1 o6Hapys:keH ewe B cpeinne Beka. Ilepsoe
UCKYCCTBEHHOE COeNMHEHHE, IIaBHKOBAS KHUCIOTA, IOJYYEHO
B 1670 r. Ulsanxapmom. B 1780 r. Illeene morapmancs, 4to B
ITAaBUKOBOM KUCJIOTe CONepAHUTCA HOBBIA amemeHT, B 1793 r.
JlaByasbe momectusn ¢rop (paguKam IIABUKOBON KHCIOTHI)
B Tabnuuy OPOCTBIX Teld. A B BHJe 3JEMEHTAPHOTO BEHIECTBA
¢rop Obin Belgesen Toabko B 1886 r. Myaccamom. Uto e
OPEHMMATDH 33 MOMEHT OTKPHITHA ropa?

BoabmancTBo HccneRoBaTenelt JaTOi OTKPHITHA (TOpa CIM-
raer 1886 r.

Onunako BCTpedalTCA M COBCEM APYrue TOMKOBaHUA. BaaTs,
K IIpUMepy, TaKoil aneMeHT, kaK gucuposuii. Ero mepoe ciue-
OupHUIECKOe COLMHEHHE, TPEXOKHCh, OblIo oGHApYHEHO
ByabonpanoM B ToM e camom 1886 r., xorna Myaccan Boije-
mua grop. B anmeMenTioM BUe MUCMPO3Nil BOEpPBBIE BBIJEINIT
¥Yp6er B 1905 r. Kasamocy 6v1, no amamoruu co ¢TopoM,
umenno 1905 r. goimsxeH 6bLT 3HATUTLCA B XPOHOJOTMYECKHEX
rabmuiax. OgHaKo, KAK Mbl 3HaeM, NojaBiAnniee GOXBITHH-
CTBO &BTOPOB JAaTOM OTKPHITUA RUcIpoans cauTalor 1886 r.

Taxoit ke OecrnopAfOK LEPUT B XPOHOJOTHH OTKPBITHI
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MHOIMX XHMHAYecKMX aieMenToB. OQHI CYUHTAKTCA OTKDPBITH-
MU TOraa, Korjga Obliau BbiIenensl B ¢BoGoHOM BHe (K0OaabT,
xjop, kannit nu 1. A.). Jpyriie — rorga 6plao BeIJENEHO IIX
cnenudiueckoe coepuuenne (cTpouniii, ypan, autuii o T. A.).
Tperbu — Korjta UX UPHCYTCTBIE ObLI0 OOHAPYIKEHO KAKUM-
aubo PUAMUYECKITM I XUMITUECKHM MeTojoM (mesiti, actar,
TpaHCypansl I T. 1.).

[ToaToMy, 4TOOBI HMETL BO3MO;RIOCTL TOBOPHTL 00 odepe-
HOCTH OTKPBHITIIE, HAJO clladaja ycTaHOBUTL KaKoil-To enil-
HblH OOBEKTHUBHBLII KpHTEPIi, Dojee WAL Meliee MPITOIBII
IS BCEX CiIydaen.

B nepsom upufiipkedun TakuM KpHTepHeM JA 3JeMeH-
TAPHBIX BELIECTB, H3BECTHLIX ¢ APEBIIOCTH, MOrJIo Obl Cay-
MHUTL MX TMepBoe apXeosorHueckH WJIM JUTepaTypHO 3adnK-
CHPOBAHHOE MCNOJL30BANME, & JJIA TPOYHMX — nepBoe o0HA-
pyxenne aneyMeHTa JIOGLIM crnocoGoM (XMMHYIECKIM KR
dusuueckum) B mobosm Buge (cpoGonioM HIH CBA3AHHOM).
Torpa matoit otkpweitua ¢ropa 6wt 6u1 1780 rox, a mucnpo-
suss — 1886-it. Ilpasna, npr TakoM mnoAaxole NMpUAETCA OTKa-
3aThCA OT I[IEKOTOPHIX NMpPHUBBIYHBIX NpefcTasienuidl. Bomopon,
HarpHMep, oKakeTcsa oTKpLITeiM 1e B 1766 r. KaBengnwews,
a Ha cotio Jer pansiice — B 1671 r. Boitnem, xotopomy nep-
BBHIM yJajoch cobpaTL B cocyld «ropwounii pactsop Mapcayr.
U Bce e, TOTBKO PYKOBOJICTBYSICL €JIIIBIM KPITEPUEM, MOMK-
HO COCTABHThL OTIHOCHTENALIO OOLEKTHBIIYIO I0CTeJ0OBaTEeNb-
HOCTH OTKPBITHMH.

INPUTJTAIIEHHE K AHAJIH3Y

Teneps Momio icrath PaKkTOpLl, 0T KOTOPHIX DTa Mociye-
moBaTenabliocTL Morna Opl 3asicern. Bepoartno, camoe mpo-
CTOe TpefnojoMenlie TakKoe: YCTAUOBIENHbIl aMll NOPAAOK
OTKPBITHIT 3JEeMCIITOB JIOJMKel 3aBliceTh OT HMX pacnpocTpa-
HEHHOCTIl 11a HaHiCil 1jJaleTe — OT Tak IladblBaeMBIX Kiap-
KOB.

Oanako caMo 1o cebe TpsiMOe COIOCTABJNEHIle OYepenlo-
CTH OTKPBITHIT 37CMEHTOB I IMOCIEA0BATEIBIOCTH UX KIAPKOB
Kak Oyaro undero He jgaet. B camoxm pmene, nanGoxee pacnpo-
cTpaHeHliple f1a J3eMie 3JeMelThl — KICIOPOT 1 KpeMHuii.
Ho B ouepemir oTkpwITHil KUcIOpoa 3anAa Bcero guunn 26-e
MecTo, a rpemitit — 20-e.

U Bce ske crpanno. Tpocras kuteiickaa aornwa szacras-
JIAeT CHOBA @ CII0BA BO3BPAlIATLCS MBICALIO K TOMY, 9TO lle-
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BO3MOKIIO Ke, YTOGBI PACHPOCTPAHEHHOCTH TOFO0 HJIM HHOFO
alleMenTa, 4acToTa BCTPEY ¢ HHM, NYCThb B COCTaBe COENUHE-
HHil, HHKAK He BIUAJIa 1A Bopledenue ero B cdepy marepu-
ANbHBIX 1IIITEPECOB PA3yMHLIX KHTeJeil NaaHeTbl. A 3HAYMT,
8 KOUIE KONIOB I HA OUepeTilocTh OTKPhITHA.

A uTo ecall CpaBHUThL nNepsble 15 3neMeHTOB obeux oue-
peieit? OraspiBaeTcs, YeThipe COBNAJIEHUs e€CTh: 9eThipe 3Je-
AMeHTa HaJHYecTBYIOT H B OJHON M B ApYroil, XoTA U 3aHEMa-
10T pasubie Mecra. Ol H3 HUX — yrJaepoa, Apyroi — cepa,
TpeTHit — ;Kejie39, yersepThiil - docdop.

Ilpudasum eme 15 sneMenToB ¥ NOCMOTPUM, CKOJABKO Of-
fIHX It TeX ’Ke OKaxiceTcs Temepb B o0enx odepefdAx. Yriepof,
cepa, Melb, #eye3o0, 01080, LHHK, Pocdop, Bogopon, KaJaui,
partpuif, KaiabLuil, KpeMHH1, Ko6anbT, HEKeXb, ATIOMHHUI,
Marmnuii, azor, KUCI0po1, MapraHer, XJjop, Gapuit,

W3 30 sieMelroB, OTKPBITHIN, KaK MBI YCIOBUIMCH CYATATH,
nepseiMH, 21 nonajaer B mepByl TPUALATKY OO PACIpPOCT-
paurennocti. Mosxcer au OHITH cITydafiHBIM TaKoe COBIajfie-
aie? Iloxoe, uTO KakaA-TO 3aBHCHMOCTHL Bce ke OpobuBa-
eTcA...

NMPABIJIO BOJBUINX KJIAPKOB

Bcee ocolewnoctir nosefenus XUMHUECKHX 3JeMeHTOB oOfl-
PeReNsITCA B KOMEUIIOM cueTe MmepHojiyecKuM 3axkoHoM. e
NpOABHTCA JM B Nepuogudeckoid Tabnune ¢ Goapmeir AcHO-
CTbIO, YeM IpH MPOCTOM CIMYEHUM JABYX PAROB 1urdp, 3aBH-
CHMOCTh MeJKAY 04epeJHOCTLIO OTKPBITHA 3JIEMEHTOB U HX
pacrnpocTpaiellHOCTLI0 B 3eMHOM Kope?

Haunem ¢ camoro wavama tabauns, ¢ rpyonst la. Cpenn
L{eJOYHBbIX METAJJIOB NMEPBbIMM OBIIM OXHOBpEMEHHO OTKPHITHI
HATpHil U Kadui, TpeTbUM — JUTHH, 4YeTBepPTLIM — Le3uH,
nATHIM — py6nanii, wectblM — ppanuuit. A BOT mnocirefona-
TENBLIOCTL KJIAPKOB: HATpHI, Kanuil, pyOnguil, muTuit, oe3ui,
dpaunuid. EgnncrBedublii napywuTerb TOYHOTO COOTBET-
CTBHH ouepesiHoCTH B oToil rpynne — py6uauit. He ouensn
cepLesHbtii, NOCKOJLKY, Nponyctus 0e3 oyepe]ll ABA 3JeMeH-
Ta, OH BCE JKe MOMNaj B «BWJIKY» MEHIy Hai0olee pacmopo-
CTpaHeIlbIMIl HIEJOYHBIMH MeTaJJaMy ¥ HamMeHee pacOopo-
CTpalle HHBIMIL.

IMposepuym rpynny Ila. Ouepenb oTKpbITHH: KadbUMIA,
marunii, Oapuit, crtpouwmuit, 6Gepunaui, paanit. [locregosa-
TeJALHOCTh KIAPKOB: KaJbInil, Maruuii, 6apuit, crponwuit, 6e-
pustnii, pasutit. CooTsercTsile NosHoe.



Ipynna Illa. Ta ke xapTuHa, uTO B B HepBOM rpynme,—
eCTL OfIMH MeJIKHil HapyDIMTeAb — rajlaui,

A BoT ¢ rpynnsl [Va mauynuaerca Gecnopsinok. Bcee ame-
MeHTHl, ofHapysKeHHRle B APEBHOCTI,— YIJepoi, 0JO0BO, CBH-
Hel[,— Bae3au B Tadmuiy Ge3 ouepenu.

B rpynune Va ouepegb He coGaiofanu M3BECTHBIE €O Cpejl-
HHX BEKOB MEIIUBAK, CypLMa, BHCMYT.

JlwGoubiTHoe nonoskenue B rpyone Vla. EpuncreenrHbIM
OpeBHI 3jeMeHT 3TOH TpYMIBI, cepa, KONEUIo ke, CAeAyA
HEMOHATHOM TpPaJliHH, OKA3aJcA HapyllHTeJeM, 3alisiB IpU-
YyHTaBlIEeCA KUCIOPOJly TepBoe MecTo. A ceJleH cTaJ Hapy-
IUNTEJEM «BTOPOTO COPTa», NMogobubsIM pyOHAMIO H TAIHIO.

B rpyome VIla cyasby Meaxux BapymrTesaeilt — celena,
pybunmsa, rajaaaa — pasgeansa GpoM.

B roynne VIIla — otHocutensHblit nopagox. IlepsbiM 6bIn
OTKDBIT TeJmif; XoTA B 3eMIiloii aTMocdepe ero MeHblue, 9eM
aprosa u ueoHa, Ho ua Coxnite, rae reauit 6e1 o6Hapy:xes,
ero ropasno Ooxsiuue, eM apyrux Giaaropomusix raszos. He-
CKOJILKO HapyliaeT OYepeJHOCTh Heoll — B MPUHIMIIE TaK 7Ke,
Kar pybumnii u mojgobunie eMy BTOpOCTENeHHLIE HAPYUIHTEIH
B CBOMX TpymMax.

IlepeiineM OT rIaBHBIX TPYNN K M0oGOYNBIM,

B rpynme 16, monHocThi0 mpecTaBIeHHON APEBHHMH 3le-
MEHTaMH — MeJb10, cepebpoM, 30JI0TOM, Kak H CJeJOBajo
0}HOaTh, TONHBIE DecmopamoK.

B rpynne II6 ouepegHocTH KJIapKOB He IOJYHMHAETCHA
ApEBHAA PTYTh.

3aTo BCe mocaemywoiime rpynnsl «6» Begyr ceGa BroJaHe
OPUCTOMHO: B HAX TOJNLKO JIBA UCKJIIOUEHHA — XPOM M IIIa-
taHa. PasymeeTcs, eciM He TOBOPHTL O JIAHTAHOMOAX H aK-
THUHOHAAX, 3aHMMAKOUUX B MNepHoguYeckoil Tabauue ocoboe
Mecto. Bopodem, maHTaHOMOLI B 1[€JIOM TOXe BeayT ceba He
TAK Y IUIOXO0: NMepBBIM OBIT OTKPBIT HauGosgee pacmpocTpa-
HEeHHBI LiepU#, a8 MOCJeAHHM — KOPOTKOM(MBYIIMH IIPOMETHi.
Jla B aKTHHOHIBI TOMe — CHauajJa OBLIN OTKPBITH Hauboiee
pacupocTpaHeHHble ypaH M TOpHH, 3aTeM, ¢ GOJBIIMM OTPHI-
BOM, aKTHIIMH H TNPOTAKTHHMIL, a Y)Ke NMOTOM HMCKYCCTBEHHBLIE
TPAaHCYpPaHOBbIE 3TEMENTHI.

Hrak, odepemHOCTh OTKPBITUH 3J€MEHTOB B Ipynmax me-
puogAUecKod cHcTeMbl B 00lileM COOTBETCTBYET pacIpocTpa-
HEHHOCTH 3JeMeHTOB. JTOi 3aKomoamepuoctu Gojiee mam Me-
Hee nomuuHAITCA 94 13 HpiHe n3BecTHBIX 107 3neMeHTOB.
Tonpko 13 d1eMeHTOB COCTABAAIOT IICKIUEHAE.
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TIPABIJIO «ITHPOKOR CITMHBI»

Ilpeskge ueM paccMaTpUBaTh HMCKIIOYEHMA, OOpaTHAMCA |
MeJKUM HapywntensaM. BoT sneMeHThI, KoTopble, NOMIMHAACD
npaBuiiy GOJbLINX KJIAPKOB, BCE K€ NPOABHIM HEKOTOPYHO He-
AUCHHOIYAMPOBAHAOCTL: pyOuau#i, raaani, cexaed, OGpoM,
HeOH, TOpUH, Tynuil, caMapuil, ragoamsnii, gucnposuii. Bce
OHH «ONO34aju Ha paboTy» — OBl OTKPBITEL HECKOJBKO I1103-
e, 4yeM OoJaranoch 6bl, Cyad mo UX KnapkaM. Py6unuii noa-
’KeH OBbLJ OTKPBITHCA JNIOJAM [0 JIMTHA ¥ Ie3Hd, a He mocie
HUX, TAJUVIMA — 10 TaMIuA ¥ HAJUA, CeJeH — N0 TeJiypa i T. A,

INoumem npuunsy sagepskku. BcmomuuM, Haopumep, ucto-
puio OTKpRITUA pyOuaua. B MuHepalbHBIX BOJAX HeMeUKHX
KypopToB pyOunusa Obuio ropasmo GoJgblie, WeM Ie3us, HO
Byusen u Kupxrod cmepea ofnapysmanm uesuit, a pybuauio
elle 1eJblif TOJ ydaBajloch NpPATATHCA B KaJUeBOH (paKIluIl.
On omospas mOTOMY, 4TO CJIMIIKOM IIOXO0?K LA ropasfmo Goiee
pacnpocTpaHelHbli Kaauii,

He 3Ta n1m pDpuyuea BbI3Baja M OCTAJLHBIE MEJKHE Hapy-
wenusA? Ona camaa! PyGuauit B cpoeit rpynne pacrnoaaraer-
CA Cpa3y e 3a KaJjimeM, rajJjiuili — 3a ajioMiiieM, cejeH —
3a cepoii... Bce oum mpsATaninch 3a UIMPOKHUMH CIIHIAMHM TO-
pas3fgo Gollee pacnmpoCcTpPaHEHHBIX I O4YeHL OJM3KMX 1O cBoii-
CTBaM 3JEMEHTOB.

IIPABAJIO AKTHBHOCTH

Ve ogHO0 TO, uTo 13 13 3JE€MEHTOB, pPeILUTENbIIO O0TKA3aB-
DMXCcA NOJIMHATLCA DpaBHRy Gonpmix knapkos, 12 6pLin
OTKpBITHI B JPEBIIOCTA H B CpeJlHHe BeKa, CBHJETeJbCTBYeT
0 mecliyuaiiHOM XapakTepe 3TuX Hckiaodenuit. Ilockonbky
TYT fAal OCEeYKY KOJUYeCTBeHHbill paKTOp, MOMKHO mNpenno-
JOMHUTH, 9TO B MCTOPIIO OTKPBITHHE BMemajca GaKTop Kade-
CTBEHHBIH.

Caman ofmas KayecTBEHHAs XapaKTEpUCTHKa 3JIeMeHTa —
3TO, IOKallyil, ero XuMudecKas aKTUBIOCTb. llpaBja, xuMmE-
9ecKag AaKTMBHOCTh — IIOHATHE II€CKOJBKO pacmiblBIaToe,
[OCKOJBKY 1O OTHOINEHHIO K PAa3HbIM BEIeCTBAM XHMUTECKas
aKTHBHOCTh JAHHOLO MPOCTOTO BelllecTBa MomeT OBHITH pas-
Hoit. M Bce e MnTYMTHBHOE mpejcTaBIeHle O TOM, ITO OLHHU
ajieMenThl 0oJice aKTHBIB, a Jpyrie Mmenee, B ofmemM-To npa-
BIJIBIIO: Bejdb CCTh MIEPTHbie ras3pl 1 61aropojHeic MeTaslIbl,
a ecThb BeeAMHBIA PTOP.

B 1865 r. pyccruit xnmuk H. I. BerertoB onydmikosan



snaMenntoe «HccaegoBaume najg ABIEGHHAMH BbITECHeHHA
OMHUX 3JICMEHTOB [PYFMMH», B KOTOPOM BIEpPBbIe NOABIJICA
II3BECTHBIH B 1lasIe BPeMA KaKAOMYy CTapHICKIACCHUKY pAR
HalPSDRCHILT — [epeucts, MerajyioB, IIOCTPOelHblt B 3aBMCII-
MOCTII OT IIX NHMIIYECKoIl aKTIIBHOCTI B pacTBOpaXx.

ITo cremenn Bo3pacTaniA aKTHBUOCTH META/IOB Havyalo
psila HampsKelfid BBICASAAMT Tak: 30J0TO, [JaTuHa, cepeb-
PO, PTYTh, Me/lL, CBHIEL], 0JOBO...

Ho pasBe 1e ¢ 3Tix 3/eMeNnToB H MOYTH B TOM e HMOpALKE
navniiaeTcA HCTOPUA OTKPBITIIA MeTamroB? ['aBuas 3aKoHO-~
MepHOCTL, KOTOPoil MOAUNIAKTCA JpPEeBHIe M CPeAHEeBEKOBBIO
3JAEMEeHNTHI, HAJII0: CAMBIMEH MEepPBbIMM OBLIM OTKPHITHL MeTal-
Japl, oOJsajamnie HaUMMeHBbINEH XUMHUYEeCKOH aKTHBHOCTBIO.
OHO ¥ NOHATHO: YeM aKTUBHee MEeTall, TeM Kpemde CBS3RI-
BaeTCA OH ¢ JAPYTHMI BelLlecTBaMlf, TeM TpylHee pa3pyIUATh
3TY CBA3b H BHIJENITH METalJ B ¢BoGOOHOM BHIE.

OT 4ero M KAK HMEHHO 38BUCHT OYEPEIHOCTH OTKDLITHA TOrO HJAH HHOro 3ne-
MEHTAa, paccKalaHo B CTATLE. A HA PHCYHKe DpeacTaBjleHA 3aBHCHMOCTH TEMIIOB
OTKPLITHI OT Ba:KHeNIIHX NOCTHMKEHHIT HAVYKI1 H TeXHIKH, BOOPYKaBUIHX
HecoienoBaTened HOBLIMM METOQ8MH OGHADY:KEHHA H  BbIJCNCHHA 3jeMeH-
TOB. UTA 3aBHCHMOCTH HWMEET NHKAMYecKnil XapakTep. Ocob6eHHO YETKO Bhuir-
JAQAT HOCAeAHHE LHKJKI.

MonHoe OTCYTCTBHE OTKpHI-
THY B 11eCTOM NECATHIETHH
XIX B. O6BACHAETCA NOJA-
HbIM HcYEepnaHHEM BO3MO K-
HocTeft HMEBLIMXCA TOraa
METORO0B —C HX MOMOULLIO
OGHADYKHTH CKPbHIBABLIHECA
penKkue H pacceAHHble ane-
MeHTI! Obl10 HEeBO3MOMKHO,
U3 Tynnka BuiBeao maofpe-
Teue B 1839 r. cCneKTpocko-
na, 8 ¢ OTKPLITHEM TIECPHORH-
YCCKOro 3aKOHA M padAHoak-
THBHOCTH TCMIIb] OTKphITHfl
C¢TAIH eulc BoilIe. OJHBKO
K Hauany XX B. noutH Bce
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Menkue sapyienus 110pAfKa €O CTOPOHbI PTYTH M OJATH-
Hbl HMENT, BeposTio, ceon vOnacuenns. [loummem nx.

Yto KacaeTca pTyTH, TO TYT o0hsACHeEIe JewHT HA 0BO-
BePXHOCTH. B JipeBHOCTM OTKDBITH HOBOE BEIIECTBO O3HATANOQ
He TOJNbKO O6HapyKHTL ero, HO M HPHMEHUTH K fleday. A mpm-
MEHHUTH IIpejie BCero Moxuo Obuio TBepunie Meraiinl, Que-
BAJIHO, PTYTh — €IMHCTBEHHbIH KUAKMI METAJI -~ YCTY I3
MeCTO B ouepejll OTKPBITUIl TBEPABIM MerajiiaM, M3 KOTODBIX
MO'KHO H3TOTOBJIATH OpYMMA u ykpamesus. M Toasko 3Ha-
THTENILHO M033e, KOrJa MIOAH HAYIUIHCh, ACOONL30BATH JKHI-
KHe — pacIvlaBieHIIble — MeTaJJibl, HallJI0Ch AeJI0 | A PTYTH.

A uto ¢ nmnarmuoit? Ilpesxne Bcero reorpadma: B OTIHUHE
OT JpYTrHMX 3JEeMeHTOB, OTKPLITHIX B APEBHOCTI, 3AMETHHIE ee
CKOIMlenNsA BcTpedaloTcs nuimb B AMepuke u CepepHoit A3um.
Hpome Toro, Ha cyabbe maaTEHBI He MOrJa He OTPA3ATHCH €€
TYTONIABKOCTh: 30J10T0 maaButca upd 1063, meas — upn 1083,
a naaruna — npu 1773° C. Pasymeercs, cHavanta J0f# MOMIH
OpHCIOcO6UTH K Jledy MMEHHO JIETKOMIaBKHe MeTallbl.

A reorpadusa, xpoMe HJATHHBE, CHIrpaja POKOBYK pOThH
eme # B cyasGe xpoma. Kpokour, B8 Kotopom — ¢ 1h-merminm
ono3ganueM — Bokjaern Hamen xpom, BcTpesaeTcsl L Kpasx,
yOaNenHBIX OT PAHO PA3BUBLINXCA UEHTPOB MHUBHIM3AIMM.

Jlo cux mop Ml mBITanuch pasobpaThcA B HAPVIIUTENAX —
MeTaqjgax, HO HaM npefcrout enle o6bACHATH DPUYANKHL BO-
NHIOmero HApYLIeHUss ovepesn ABYMS HeMeTalJlaMu — yrie-
pofioM u cepoil. MoskeT ObITh, €10 B TOM, 9TO yriepox 1 ce-
pa — eIMHCTBEHHble TBEpAble HeMeTalJlbl, KOTOpbleé MOMKHQ
nafiTH Ha NOBEPXHOCTH 3eMJIH B caMOpoAHOM Bupe (caefoBa-
TeNbHO, HAIMEHee aKTHBHHIE)? Yriepol cpedau Bcex TBepILIX
HEMEeTa/JIOB NepBHIH M0 PACTIPOCTPAHEHHOCTH, OH U OTKPHIT
OblT IEpBRIM...

Mesxny nmpoamM, TpeTbAM cpelH TBEPABIX HEMETAJJIOB ObLI
OoTKpHT (ocdop — BTOPoil MO0 pacupocTPaHEHHOCTH. ITO KAK
OyATO CBUAETEIBCTBYET O TOM, 9TO B CpefHMe BEKAa 3Ha4eHde
pacnpocTpaHeHHOCTH B Hpollecce OTKPBITHA 3IEMEHTOB ycCH-
amiock, O TOM jKe CBRAETENLCTBYET B3aMMHAA O9epernocThb
OTKPBITHA YeThIPEX CpPe/lHeBEKOBBIX METAJJIOB — OANK, MbIOb-
AK, CYypbMa M BHCMYT OBLIH OTKPBITHI B CTPOTOM COOTBETCTBHH
¢ mx knapkamn. He motoMy 5, 4TO MX OTKPBITHC TPOR3OLILIO
ye Torfa, KOrAa Majas XHMUYecKasds aKTHBHOCThL IepecTana
ObITh HEOOXOMMMBIM YCIOBHEM BO3MOKUIOCTH OTKPBITHSA, KOrja
XHMIUeCKRl apceHasa cTan ropasfio Gosnee MOTyHNIECTBEHHBIM,
9eM B IpeBHOCTH?
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HACKIIOYEHHAA NOATBEPKIAIOT MPABHIIA

B o6mem 1 uenoM o9epeHOCTL OTKPHITHA TOTO MM HHOTO
XMMHYECKOTO 3JleMeHTa 3aBHCUT OT ero paclpocTpaBEeHHOCTH
n xuMmudeckoil aktupHocTH. [Ipnuem 3HadcHMe »THX JABYX
thaxTopoB MO Mepe pa3BUTHA TeXIIMKHM HE OCTAaeTCA HeHM3MeH-
HBIM: HAa DAaHHHUX CTYMelAX LUBWIM3ALIM IepeBellliBaeT aK-
TUBHOCTL, Ha Gojlee OO3THUX — PacnpoCTpPaHeHHOCTb.

OTKpHTHﬂ HAYMHATCA elle B MOHAYYHBIA MEPHON IUBH-
anzannu. I[lepBrIMU B ouepeu OTKPBHITHH pacHONATAITCA —
B MOpsAAKe MX pacOpOCTPaHEHHOCTH — TBepAble CAMOpONHEIE
(mamMenee aKTUBHBIE) HeMeTaJJB. 38 HUMHU CIeAYIOT — B IO-
pAKe BO3pacTaHMA MX XUMHIECKOH AKTHBHOCTH — CaMOpOA-
HHle MeTaAan. 3a HUMM — HauMeHee AKTHBHBIE JETKOIJIAaB-
KUe MEeTa/lIbl, He BCTPEYAIOMMUEecs B CaMOpPOJHOM BHJE, cOep-
Ba TOKe B IOPAJKe BO3PACTAHHUA AKTHUBHOCTH, a4 IOTOM B
COOTBETCTBMM C PACIPOCTPAHEHHOCTBIO.

B HayuHBIE mepuox 09epelmocTh OTKPHITHA 3JIE€MEHTOB B
ofleM COOTBETCTBYyeT UX pacnpocTpaHeHHocTH. B mpegemax
KQKAOM TpyNOBl NepUOTHYEeCKONW CHCTEMBI 3Ta 3aKOHOMep-
HOCTh coOmoaetca Gollee WM MeHee TOYHO: TOJNBKO 3JEMEHT,
pacIoNoKeHANIH cpasy e mnocie manbojnee pacnpogTpanes-
1I0T0, B PPYNIOax «a» OOBIYHO YCTYHAeT CBOIO 09epPENh OHOMY
HIM HECKOJBKHM 3JeMEeHTaM, pacloNOKeHHBIM II0Cae Hero.

Kouedno, B HcTOpAA OTKPLITHSA 3IEMENTOB He yAaercsa o6-
HAPY/KUTH CTOJb <€ CTPOTUX 3aKOHOMepHOCTell, Kakme o06y-
CTOBIMBAKT, HalpilMep, NpeBpalneHAdsa 3I1eMEHTOB H HX CO-
enunenuil. Haiilennple 3aKOHOMEPHOCTH IOXORAT CKopee Ha
OpaBMJIa PPaMMATHKH: M B TeX. H B JPYTrAX HEMalo ACKIOYe-
HA#, HO Ka)kIoe HCKIIOYeHRe 4eM-TO OOBACHAETCA U TeM
CaMBbIM NOJITBEPIK/aeT MpAaBILIO.



CEPEBPO

[Ipu  onmcaumuu nAwbOro  vjaeMeHTa
NPUHATO YKA3bIBATH €I0 NEePBOOTKPHIBA~
Teds U oOcToATeNbeTBA OTKpBITIHA. Ta-
KHMHU JaHHBIMU 00 smemenTte Ne 47 ge-
noBevecTBO He pacmoyaraeT. Hu oanm
U3 1POCHaBJEeHIBIX YYEHBIX K OTKpBI-
tHio cepebpa ne npuyacren. CepebGpom
JIOQHE CTAlH MOJb30BAaThLCA emle TOTAa,
Koraa He OBLJIO yUeHBIX.

O6BACHAETCA 9TO OPOCTO: KAK H 30-
J0TO, cepe6po KOFrAa-TO JOBOJBHO 9acTO BCTPEHaJoCh B CaMo-
pomuoM Buje. Ero He mpuxoaunoch BBIIIABIATL H3 Pyl

O npoucXoMOAeHMM PYCCKOTO cjJoBa «cepelpo» yucHbIe H
JOOHBIHE He IpPHUIIM K eXMHOMY MHeHul0. BoapmuucTBO B3
HUX CYHTAIOT, YTO ITO BHJIOM3MCIHEIHOe «capny», KOTopoe
B A3BIKE JPEBHUX accHpHUiilleB 03HAUaNo Kak cepm, TaK U To-
aymecan. B Accupum cepefpo cuurtanoch «MeTaxnaom JIyHbI»
n ObLTo TaKUM ke cBALeHHBIM, Kak B Erunre 3oioro.

C pasBuTHEM TOBApHLIX OTHOILNEHHU cepebpo, Kak U 30J0-
TO, cTald BEIpasuTenem croumoctH. [loxanyil, MosHO CKa3aTh,
9T0 B 3TOH cBOe#l poiau OHO crmocoOCTBOBAJNO PasBATHIO TOp-
roBpiam jake OoJblie, 9deM «mapb Metamiob»., Ono Gblno fge-
IIeBJe 30J10Ta, COOTHOIUEHIE CTOMMOCTM 3THX METAaJIOB B
GonbimuHCTBe apeBHEX rocygapers 6puto 1:10. Kpynunyiwo
TOproBiio yno6Hee OHIJIO BeCTH depe3 MOCPEACTBO 30J0Ta
MenKan e, 6onee mMaccoBas, TpeGoBana cepelpa.

Cragana nas naiikm

C umxeHepHO# TOYKH 3penua cepebpo, mono6Ho 3070TYy,
MOJITOe BPEMA CUNTAJOCh GECMONC3HBIM METaLIOM, HpaKTiide-
CKH He BIHABIIUM Ha pasBUTHE TeXWHKH, TOUHee, NO4YTH Gec-
nonesnsiM. Eme B npeBnoctu ero npuMemsanu A naiikm,
Temnepatypa nnasieHus cepefpa Ie CTOMb y3Ke BbICOKA —
960,5° C, mmxe, qeM 3ogota (1063°C) m memnun (1083,2° C).
CpaBHMBATH C APYTUMI MeTalJlaMA HE AMeeT CMbiCJIA: accop-
THMEHT MeTa/JIoB IpeBHOCTH 6bln odenn meseduk. ([lame ma-
MIOTO M03Ke, B CPeIHeBEKOBbe, AIXHMIKE CUNTANH, YTO «CCMb
MeTaJlJIOB €O3/lajl CBET MO YUCIy CeMHd [IaHeT».)

OnBaKo ecau Mpl PacKpPOeM COBPeMEHHBII crpaBouINK MO
MaTepHaJoBEIeHHIO, To I TaM HalileM HeCKOJbKO cepeGpaHhIX
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npunoes: IICp-10, MCp-12, TICp-25; undpa yraswmsaetr nHa
npouentHoe co;lepsiauite cepebpa (octanbnoe mear @ 1%
I(HHKa).

B rtexunke aTim npunon 3anuMaloT ocoboe mecto, nbo
DasgEHBI] MU LIOB HE TOJILKO NpPOMEH J IJI0TEH, HO H KOPpO-
anonno ycroituus. HikTo, Kotieuno, ue nolymaer sananBath
TaKHMIT HPHIIOAMII KacTploiil, Beapa Han KoucepBuble GaHnkH,
1o cy;10Bble TPyGOIIPOBOIB!, KOT Bl BLICOKOrO AaBJICHMA, TPAHC-
dbopMaTOpbI, 3JEKTPHYECKIE [HHIIBL B X OMEHb HYHIIAIOTCA.
B wactnocty, cnaas [1Cp-12 ncnonassytoT gna naiiki natpyG-
KOB, WITyLEepPOB, KOJJIEKTOPOB U APYyroil alnnapaTypsl U3 MenHd,
a TaKMe M3 MeJANBIX CNJAABOB C COJepXaliHeM OCHOBHOrO Me-
tanna Goawiue 58%.

Yem suime TpeGoBaniis K NpouHOCTH H  KODPO3HOHHOH
yCTOIMMBOCTH NAaANUOro IUBA, Tem ¢ HONBILHM NPOLEHTOM ce-
peGpa npuMeustoTcA npunon. B oTeNBHBIX clyYaAX UCHONb-
aytor npnnon c¢ 70% cepebpa. A ana naiikn THTana rogHo
JHib YHCToe cepedpo.

Markuit csunygoso-cepedpsnblil NpHoOi Hepegko npume-
HAKT B Ka4decTBe 3aMennTeds odosa. Ha nepsslil Barasg ato
Ka#AeTCA HEIENoCTLIO: «METad KOoHCCePBHOI Dallkil», KaK OK-
pectia oaoso axagemuk A. E. Mepcman, 3aMeHsaercsa BadwoT-
HbIM  MeTaanoM — cepeGpom!
Oanako yIHBJIATLCA 3/eChL ne-
YeMy, 3TO BOMPOC CTONMOCTH.
CaMblit  XO010BOIT  0OMOBAHIDLII
npunoit [TOC-40 Brawuaer B
ceba 40% onosa .1 oxoao 60%
cBilHIa. 3aMEHAIUIHI Ke ero
cepefipansiii  npunoii  colep-
skt Beero quwn 2,5% nparo-
LeHHOro MeTallla, a BCK OC-
Taqbllyl) —Maccy cocTamaser
cBHREIll.

3uauecune cepebpapx npi-
NMoeB B TexnHKe IeykIoll-
go pacter. O6 atoM Momo
CVANTL XoTA OB N0  TOMY,
aro 8 CIITA na st mean ewe-
rogHO pacxolyeTcs 0KoAo Thl-
cAYl Tonn cepelipa.

CusBoa ccpefipa (XVII B.)



3epkraabHoe oTpakeuue

llpyroe, 104TI CTONb € ApeBHee TeXHMIECKOE HCIOJIb30-
BaHue cepebpa — mpoU3BOACTBO 3epkaj. [0 TOro Kak Haydu-
JMeb TMOJYYATL JHCTOBOE CTEKJIO0 M CTeKJAAHHBe 3epKaja,
N0 NOAB30BAMICH OTHOMMPOBAHHBIMU {0 OiecKa MeTasii-
YeCKUMHM NJAaCTHHKaMI, 30J0Thie 3epKana GBUIA CAAIIKOM AO-
pOTil, HO HE CTOJBKO 3TO 0GCTOATENbLCTBO OpPENATCTBOBAIO MX
pacmnpocTpPaHeHHIO, CKOJNBKO 3KEJTOBATHIE OTTEHOK, KOTOPHIiA
OHYI mpujaBanu oTparienuio. Bponsosre sepkana GwuIE cpaB-
HUTeAbHO [elleBbl, HO CTPAfajH TeM ’Ke HEIOCTATKOM M K
ToMy ke OblcTpo Tyckuenu. OtmonupoBaHHBle ke cepelpA-
bl [IJACTHIBl OTPA/kaTH BCe 4ePTOYKM JAuia 6e3 HajodeHHd
KAaKoro-ndo OTTeHKAa M B TO jKe BpPeMA [OCTATOYHO XOPOIMIO
COXPAHAMUCE. '

IlepBhle cTekAAnHBIE 3epKada, NOABABLIHecH eme B 1 B.
H. 9., Obltn «BeccepeGpeHHUKAMHU»: CTeKJIAHHAA INJACTHHKA
coeIIANACH CO CBHHIOBOI WJH 0JoBAHHON. Takue azepkana
HcYye3an B cpeJHHe BeKa, UX. BHOBh MOTECHMJIM MeTajljude-
ckue. B XVII B. Gbina paspaborana HoBasg TeXHOJOrAA H3ro-
TOBJIEHHA 3epKaT; HX OTPasKalomas INOBEPXHOCTh OBLIA CHe-
JaHa H3 amajdbsraMmhbl omoBa. OmEako moss:e cepeGpo BepHY-
J0Ch B 3Ty OTpPacib IPOM3BOJICTBA, BHITECHUB H3 HEE U PTYTh,
u onopo. Vpannysckuit xumuk IlTwxan 1 Hemeuwwmit — Jlu-
6ux paspaboranm peuentsl cepe6pPUIBLHKIX pacTBOPOB, KOTO-
pvie (¢ HeGOABMIMMHM M3MEHEHHAMH) COXPAHHINCH 10 HALIErO
BpeMeHn. XuMUIeCcKaA cXxeMa cepefpenus sepkaa obimemase-
CTHA: BOCCTaHOBJIEHHe MeTaJiluyeckoro cepefpa u3 aMMmad-
HOTO pAacTBOPAa €ro cojeil ¢ NOMOINbI TIMK0O5H HaAR opMa-
auHA.

ITpuanpumuBEIiz 4UTAaTENb MOJKET 3aJaTh BOOPOC: a IpHYeM
3fiech TeXHHKa?

B Munaianmonax aBTOMOGUJBHBIX M Npodux ¢ap cBeT 3NeK-
TPUIECKON JTAMIOYKM YCHJIHBAETCA BOTHYTHIM 3epKaioM. 3ep-
Kajla ecTb BO MHOMeCTBe ONTHIECKHX HpHOGopoB. 3epratamu
cuabxeHbl MaAKH.

3epralla OPOKEKTOPOB B rojibl BOifHBI MOMoOraju ofHapy-
JMUTH Bpara B BO3[yXe, HA MOpe K HA cylile; HHOTZA C OO-
MOILBI IIPOMKEKTOPOB pelladuch TAKTHYECKHE W CTpaTerade-
ckue 3agauu. Tax, opu wrypme Bepaaua Bofickamnm Ilepsoro
Beaopyccroro dpanra 143 npoxtexTopa orpoOMHON CBETOCHINE
ocClenuii THTJIEPOBHEB B HX oBOPOHHTENLHO# moJjoce, U 3TO
c1oco0CTROBAMO yCNEUIHOMY [CX0AY oliepariy,
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Cepelpanoe 3eprazo NPONHKAET B KOCMOC M, K COSKAJEHHIO,
fle Tonbko B npubopax. 7 masn 1968 r. 8 Coser BesonacHoctn
6bu1 HampaBiden NMpoTecT mpaBHTenncTBa Hammydin mportus
aMepHKAaHCKOTO INpoeKTa 3amycKa Ha opOUTY cOyTHRKa-3epKa-
71a. JTO CIYTHIK — HeYTO Bpoje OTPOMIIOr0 HAAyBIOTO MAaTpa-
I[d €O CBEpXJIerKUM MeTannudeckuM mokpmitaeM. Ha op6mTte
«MaTpan» HAmOJHAETCA rasoM W NMpEBpaIiaeTcs B THTaNTCKOE
KOCMUYeCKoe 3epKaso, KOTopoe, [0 3aMBICIy ero cosgatesef,
J0MKHO OBUIO OTpakaThb Ha 3eMJI0 COJHEIHHH# cBeT A OC-
gpemarts miaomanb 8 100 Tec. KM ¢ cmioii, paBHOM cBETY ABYX
syH. Ha3maueHue IpPOEKTa — OCBETHTh OOIIApHBIE TEppHTO-
pun Brernama B unrtepecax moiick CIITA u nx caTtenauTos.

ITouemy tax auepruuno 3amporecrosana Hammyunsa? [leno
B TOM, 9TO HPH OCYIIECTBJEHHH IIPOEKTAa MOr HAapYyIMHAThHCA
CBETOBOM peKMM pacTeHdil, a 3T0O B CBOK Ouepelh BBI3BATH
Heypokait u rosop B rocyagapctsax VIHpgokmTaiicKoro mony-
octpoBa. Ilporect BosbimMen pdeiicTBHE: «Marpan» B KOCMOC
He moneTes.

U naactuynocts, u Greck

«CBeT0€ Tes0, KOTOPOE KOBATH MOMHO»,— TAK OHpemes
mertaaasl M. B. JloMonocos. « Tunugreiil» MeTana goasker ob-
J1agaTh BBICOKO#l MJIACTHYHOCTHIO, METANTAYeCKUM OecKoM,
3BOHKOCTBIO, BBICOKOH TEMJIONPOBOJHOCTBIO M 3JIEKTPOIpPOBOA-
HOCTBIO. Hpumeﬂme.nbno K 3THM TpeGOBamMAM cepebpo, MO-
HO CKa3aTh, U3 METAJJIOB MeTaJll.

Cynurte camm: m3 cepefpa MOMHO NOJYYHUTh JHCTKH TOI-
muEo# Beero auiueb 0,25 MKM.

Meraannuyeckuii  Gaeck — oTpakaTeldbHad  CIOCOGHOCTB,
0 KoTopoil roBepmiochk Buimie. Mo)kHo A06aBUTH, YTO B TO-
cJelHE® BpeMA NOJyYHId pacnpocTpaHeH e pojueBble 3epKana,
Gonee cTolKie K BO3[eHCTBUI0 BJlar# # pas3andEmX rasdos. Ho
0 OTpa’KaTeNbHO# cHNocOoOHOCTH OBW ycTynmalr cepebpAHLIM
(75—80 u 95—97% coorsetctrenno). IlosTomy counu 6oaee
pPanUOHaJbHBIM TNOKPBITHE 3epKal MeJaTh Bce e cepebpa-
HbIM, a [OOBEepX HEro HAHOCHTL TOHYAHINYI0 MJIEHKY pOJHA,
npegoXpaBAomylo cepebpo 0T NOTYCKHEHHUS.

B rexmmke BecnMa pacnpocTpaEeHo cepebpenme. Tomuaii-
myo cepeGpARYI0 IEHKY HAHOCAT He TOALKO (4 He CTOJNBKO)
pam¥ BBICOKOH OTpasKaTelbHOH CHNOCOOHOCTH TMOKPBITHA,
a Tpes/ie BCEro pami XiIMHUECKOi CTOIKOCTA M NOBBLIIEHHOM
sJeKTponpoBonHOCTi. KpoMe Toro, aToMy MOKpHITHIO CBOHCT-

15



BEHIBl 3JACTHYHOCTL U TpeKpaciioe cienjenile ¢ OCHOBHLIM
METAJIOM.

3nech onATHL BO3MOMKHA PEIUIIKA [PIAIPIABOIO TUTATENA:
0 KaKoM XJMIMecKoll CTOHKOCTI MOMKCT IIATH peub, IkorAa B
openbiaymieM adsale ToBOPIUIOCL O 3alliiTe cepebpaHoro nNo-
KpuTHs poauesoii nieuroi? [lportitsopeyns, kak ato au cTpau-
o, HeT. XHMMHuecKkas CTOHKOCTL — lIoHATHE MHOTOTpanmnoe.
Cepefpo nyduie MHOTHX APYriX MeTaJJoOB NPOTHBOCTOMT Aeii-
crBuio ulenodeid. Hmemnno noaromy cremxu TpyGouposonos,
aBTOKJIABOB, PEAaKTOPOB I JIPYIHX anmnapaToB XUMHYECKOH
NPOMBIIJIENHOCTII HEpPeJKO NMOKPLIBAIOT cepebpoM KaK 3ariuT-
HbIM MeTaJJaoM. B anekTpuaeckux axKyMmyJsarTopax ¢ mesod-
HBEIM 3JEKTPOJIMTOM MHOTHE JeTajn MOJBEpPralioTcs ONacHOCTH
BO3/IeACTBHA HAa HHX €/IKOTO KAaJAW HJH 11aTPa BBICOKON KOH-
neatpauuyd. B To e Bpema gcTtann atu momknel obnapats
BBICOKON 3aekTponpoBogHocTLio. Jlyumero Marepuana pis
HEX, 1eM cepebpo, obranamiee ycTORIHBOCTHIO K II€I09aM H
3aMevaTeNbHON 3JEKTPONpoBoAHOCThIO, me naittu, Ma Bcex
MeTannoB cepebpo camblii anexTponpoBofHblil. Ho Bhicokan
CcTOHMOCTH 2jemenTta Nt 47 BO MIIOTHX Clyuaax 3acTaBiseT
N0JL30BAaTHCA e cepebpAnbIMU, a mocepeSpeHHBIMI JeTalsd-
mu. Cepebpsinble MOKPBITHA XOpOMIA elle M TeM, 9TO OHH
OpoOYHbl U MJIOTIILI — GECHOPHCTEL

o anextpompoBoamnocTs mpi HopMmaJblmoil TeMmepaTtype
cepebpy Het pasebiX. CepeGpsAHble NPOBOANUKA HE3AMEIIUMBI
B npubopax BBICOKOH TOUHOCTH, KOTfa HENONYCTAM pHCK.
Bear me cnydaiiHo B rofisl BTOpoil MHPOBOIA BOiiHBI Ka3nadeii-
ctso CIIIA packomenunocs, Belnag BOEHHOMY BeIOMCTBY OKO-
no 40 1 gparouentoro cepebpa. I e ma uto-mMGyab, a na
aameny meqn! Cepefipo morpeboBanocy aBTopaM «Manxatren-
ckoro npoekta». (Ilosske crano uaBecTHO, 9To 3T0 Obin wAdp
paboT no cospanuio aToMHoi 6oMabI.)

CreayeT OTMeTITDb, uTO cepefpo — Aydlnii sJeKTPoOpoBOA-
AUK TIpY HOPMalbHbIX YCIOBHAX, HO, B OTNAYMAE OT MHOTHUX
MeTaJJIOB B CIJIaBOB, Oll0 Ile CTAllOBHTCA ¢BEPXMPOBOMHHKOM
B YCIOBHAX TpefeabHO ocTiHIMOTO Xonaona. Tak e, Kerati,
BegeT cefa m Menn. Hax um mapagokcanniio, HO UMEHHO 3TH,
3aMedaTeNbabie M0 3JIeKTPOTPOBOIHOCTI METaNIBl NPH CBepX-
HH3KAX TeMrepaTypax ICHOML3YIOT B KaYeCTBE BIEKTPON30Mas-
TODOB.

MammnocTponTenn MIYTA YTBePIKAAIOT, 9TO 3eMHOE map
kpyTaTca na nomiminiunkax. Ecmu 6s1 Tak 6bl10 HA camoMm
mejie, TO MOHO L COMHEBAaThCA — B CTOJNb OTBETCTBEBHOM
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y3le HaBepHAKA NpHMeHsuco, 6ul Muorocaoiinble HOAMIMNHNT-
KH, B KOTOPBLIX OAMII HJH HCCKOJNBKO CJIOEB cepelpsibie.
Tauxn wu camosersl Obulll NepBLIMH OOTpeGHTENsAMH JIparo-
LeHIBIX MOAILIITHIKOB,

B CIIA, nanpusmep, npou3ssofcTBO MOALINIHIKOB H3 ce-
pebpa magasoc, B 1942 r., Torga na Hx Npou3BoacTBO GBLIO
Boiseneno 311 v gparouensoro meranna. Uepes rox sra mnd-
pa Beipocaa go 778 .

Belire MBI ynoMHnanzd o0 TAKOM KadecTBE MeTaJJIOB, Kak
3BOHKOoCTh, M mo 3Bonkoctm cepe6po 2aMeTHO BBHEICIACTCH
cpenn apyriux meraniaos. Hegapom Bo MHOrmx ckaskax ¢ary-
pupyioT cepebpanble KOTOKOMbIAKH. HOMOKOTBHBIX gem Ma-
cTepa m3faBHA No0aBasaau cepeGpo B OpoH3Y «[1s MaTHHOBO-
ro ssoHa». B Halle BpeMs CTPYyHBI HEKOTOPBIX MY3BIKaJbHBIX
HICTPYMEHTOB fenaloT u3 cmaasa, B kotopoMm 90% cepeGpa.

®oto u knHo

@ororpadus u kereMatorpad nosasunucs 8 X1X B. 1 nanm
cepebpy eme opmHy paboty. Ocofoe KadecTBO BdJeMeHTa
Ne 47 — cBETO9YBCTBUTENLHOCTD €0 COMeil.

Bonee 100 ner ussecren ¢oTonponecc, HO B 9€M €ro Cymi-
HOCTh, KAaKOB MeXaHH3M peaKlau, gexkaiieil B ero ocrose?
o mocaepnero BpeMeHH 3To HpeACTaBJIsAiH BecbMa mnpubiaum-
MEHHO.

Ha nepsslil B3rasg Bce npocto: ¢BeT BO30Oy)AaeT XHMHUUe-
CKYI0 peaKIHIo, B MeTalLIHdecKoe cepebpo BhiIeNAeTCA U3 Ce-
pebpsamoit coan, B wacTHOCTH U3 Opomucroro cepebpa — nyu-
HIero U3 CBeTOYYBCTBHTENBHERIX MaTepuanos. B jxematune, na-
HECEeHOM HA CTeKNo, IJIEeHKY WUIA Oymary, sTa colb comep-
KATCA B BUIE KpPACTANIOB C HWOHHOHM pemreTkod. Moo
HpeaNoN0KATh, YTO KBAHT CBETA, Majas HA TAKOH KPACTAJILI,
ycnnuBaeT KojiebaHHA 3MeKTpoHa na opbuTte noma GpoMa @
JaeT eMy BO3MOMHOCTL mnepeiitn K nomy cepe6pa. Takum o6-
pa3oM, NOHAYT peakmuu

Br- 4 hv— Br4 e~
n
Agt+e” — Ag.

Onnako BechbMa CyIIecTBEHHO TO, 9T0 cocToARne AgBr Gomee
ycroituuBo, 9eM coctoanne Ag+Br. Bao6asok k sTomy Bbisic-
HHJIOCH, 9TO COBepllerHo ductoe OpoMucToe cepebpo BooOGme
JTUIIEHO CBETOYYBCTBHTENbLHOCTH.

17



B aem ke torga nemo? Han oxasanoch, 9yBCTBUTENBHBI K
AeficTBuI0 cBeTa TONbKO- fedeKTHHe Kpuctamam AgBr. B ux
KPHCTAUINY6CKO# pelIeTKe eCTh CBOEro pofia MyCTOTHI, KOTO-
prle 3amojHeHB JO0aBOYHBIMU aToMamu cepeGpa nau Opoma.
Jdte aToMbl Goslee NMOABHKHBI W UTPAIOT POJb «IIEKTPOHHBIX
JIOBYHIEK», 3aTPYAHAA oGpaTHEII mepexof 3JeKTpoHa K Opo-
my. Ilocne Toro Kak amekTpon GyaeT «BHIGHT H3 cefia» KBal-
TOM CBeTa, OfIUH U3 «MIOCTOPOHHAX» aTOMOB 00A3aTe.bHO Mpil-
MeT ero. Bokpyr Takoro «3apojsinia cBETOYYBCTBHATENBHOCTH
afcopOUpYIOTCS W 3aKPEIUIAIOTCA BBIAEJNABUINECA U3 pelIeTKA
atoMbl cepebpa. OcBelmeHHas NJIaCTHHKA HUYeM HE OTAHYA-
eTca oT HeocBemeHHOH. M3o6paskenne Ha Helt mnossnsgercs
JUmb NocCKe NPOABJIeHAA. JTOT Dpomecc yCHIuBaeT AeficTBUe
«3apoAsluieil cBeTOYYBCTBUTEIBHOCTEY, U H300pakeHue nocie
3aKpelNIeHUsI CTAaHOBATCA BHAMMEIM. TakoBa mpuOOANUaNb-
HasA cxeMa, falolasa caMoe ofmee mpeicTaBIeHHE O MeXaH3-
me doTonmpomecca.

PoTo- ¥ KUHONPOMBIOLIEHHOCTh CTANH KPYNHeHMIEMH MO-
TpeburenaMu cepeGpa. B 1931 r., manpumep, CIIIA mra atn
menm pacxomoBanm 146 T gparouennore meranna, a 8 1958—
yxe 933 T.

Crapele (DOTOCHUMKH M, B 9acTHOCTH, (POTOJOKYMEHTH CO
BpeMeHeM BBINBeTalwT. [lo mociemnero BpeMeHm ObT JHIIb
ofdH cnocol0 MX BOCCTAHOBJEHAR — PEIPOAYKIAA, MepecheM-
Ka (c meuaGekHbIMHM notepsAMH KauecTsa). CoBceM HegaBHO
Hadnen HHOU crocob pecraBpamuu cTapbix pororpadmi.

CrHuMmoK obnyuatoT HedTpoHamy, u cepebpo, KOTOPHIM OH
«HapHucoBaH», IPeBPAIMAETCA B CBON KOPOTKOMKABYIMUA pafmo-
aKTMBHBIA H30TON. B TeueHHe HECKONLKUX MHEYT 9TC cepebpo
ACTyCKaeT raMMa-Jlyid, U €CIE B 3To BpeMs Ha (oTorpadmnio
HAJOMKHUTh NAACTHHKY HAM IUIEHKY C MEJKO3EPHUCTOH 3MYIb-
cuell, TO MOMKHO DONYYUTH M30bpaskeHHe, Ooiee weTKoe, 4eM
Ha OpUTHHAJE,

CBeToYyBCTBUTEIBHOCTh cepefpAHBIX cojiell MCONB3YIOT HE
toabko B (pororpadmu u kmro. B I'/IP n CIITA nourtu ogHo-
BpEMEHHO OpraHH30BaH BLINYCK YHABEPCAJIbHBIX 3aIIUTHBIX
oukoB. CTeK/a HX M3rOTOBJIEHH M3 MPO3PauHBIX 3upoB meJ-
7110710361, B KOTOPBIX PACTBOPEHO HEGOJBIIOE KOJIMIECTBO rajio-
reauoB cepebpa. Ilpu HOpMaNBHOM OCBEIEHUH TaKHE OYKH
MPOHYCKAIOT OKOJO NOJOBUHEI MAaNalINEx, Ha HHEX CBETOBHIX
aydeir. Ecam e cBeT CTaROBHTCA CWJIbHEe, TO OPONYCKHASA
caoco6ROCTL cTekon mamaet o 5—10%, mockonbKy mpoucxo-
JAMT BOCCTAHOBJIEHHE YacTd cepefpa M CTEKJIO, €CTECTBEHHO,
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Ppanyyacxuli xydomrux u usobpe-
Tareas Jdyu-KHax Hdaeep
(1787—1851), woxexio e, He Oua
nepsoorxpweareaem cepebpa. Ho on
paapaboraa cnocol NnoOAYNEHUR He-
ucvezavwjux ujofpaxceNuu, wHal-
sannums Jdazeporunueu. [Hazeporu-
NUA 0XA1A.1ACH MEPENM uUI noAy-
wuewux Bocrarovwmo wupoxoe
pacnpocrpanerue cnocobos gPHoro-
2pagfuu. A gporozpaPus craaa od-
HuM ul Maccosmx norpeburesei
cepedp}z u ezo coeduxenud

CTAHOBATCA MeHee MpPO3pagnNBIM. A Korga cBeT cHoBa cnabeer,
upoHMcXoaMT obpaTHaA peaKudsa M cTeKna mpuobperaioT Gomb-
IO NpPO3PaTHOCTS.

AToMHasA cay:xba cepeGpa

Ruunemartorpad u ¢gororpadus poctiuray pacnsera B XX B.
n crany worpebasars cepebpo B 3HaUMTeabBO GONMBIOIAX, UeM
npekpe, KoaugectBax. Ho BO BTOpoOii 9eTBepTH 3TOro Beka
OOABHICA ellle OAMH NPeTeHJeHT Ha NepBOOYepefHOe HCIOJb-
30BAHME TeMeHTa N2 47,

B sausape 1934 r. Gbla OTKpHTA HCKYCCTBEHHAsA DaJHOaK-
THBHOCTb, BO3HMKaKIMadg 00N BAMAHHeM obcTpena Hepaamo-
aKTHBRBIX aiaeMeHToB anbda-vacTunamy. Hemuoro noamxe 3m-
puko @epMu nonpofoBa’d MHHE «CHAapAAbI» — HEHTPOHH.
[Ipn 3ToM perncTpEpOBATH UHTEHCHBHOCTh BO3HHKAIOIIErO
H3JNyYeHHA W ONpeaesasNd NepHOAsl mOJAypacnaga HOBHIX W30-
tonos. O6nydanm mooyepegHo Bce M3BECTHHE K TOMY BpeMe-
HHM 3JIEMEHTHI, H BOT 4T0 oka3ajock. OcbOEHHO BLICOKYIO pa-
AHOAKTHBHOCTL nof deltctBmem GomOapnmpoBKH HeHTpoHAMH
npaoGperano cepebpo, a nepuoa monaypacnaga obpasyromero-
CA NpH 3TOM ManydaTens He npesmiian 2 MuByr. Mmemmo
noatoMy cepeGpo crano pafounAM MaTepHanoM B RajdbHeHmux
nccaenosanuax @epmu, npa KoTophix OhIMO OTKPHITO TaKoe
UPAKTAYECKH Ba/kHOe ABJNEHIE, KaK 3aMelnendHe HeHTPOHOB.
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[Moaske atoit ocobennocThio cepebpa BOCHOAL30BATICE 1A
CO3JaHHA MHAHKATOPOB HeiiTpoHHoro Hanyyenus, a B 1952 r.
cepebpo «NpPHKOCHYNOCHY I K npobaemaM TepMOAlepHOro
CHITe3a: nepsslil 3aidn AeXTPOHOB H3 IJIA3MEHHOro «UINYpa»
Guit 3aduKkcHpoBan Ha cepeGpANBIX MIACTHHAX.

Ho atommaa cny:xba cepeGpa ie orpanndisaerca obnacthio
yncToit Haykd. C 3TUM 3/eMEHTOM CTalKkHBAaKTCA W MpH pe-
wicHBEM cyry6o npakTHYecKuX npobieM AXepHOil sHepreTHRH.

B coBpemMeHHBIX aTOMHBIX peaxkTopax HEKOTOPHIX THIOB
Tenj0 OTBOAAT pacnjaB/leHHbBIMH MeTa/VIaMH, B YacTHOCTH
HaTpueM u BHCMyToM. B Metannyprun xopouo @3BecTen mpo-
necc obeasucmyduBanua cepebpa (BHcMyT nenaeT cepebpo
Menee rutactuansiM). [lna aToMHoil Texuuxu Bamen obpat-
nelit mpouecc — obeccepebpenne Bucmyta. Corpemennnle npo-
[CCCHl OTUCTKA MO3BOJNAIT 10AYyYaTh BUCMYT, B KOTOPOM TIPH-
Mech cepefpa MmHHUMaiabna — ie Gonblle Tpex aTOMOB HA
MAAANOH. 3ayeM 3To nyxHo? CepebGpo, monaam oHO B 30HY
Anepnoil peakuuy, Oyaer no cyuecTsy racuTs peaknuio. fapa
crabunpHoro usorona cepebpo-109 (Ha ero monw B npRpoa-

Cepebpo OLII0 H OCTAETCA IOBEIHPHBIM METBNOM # MATEPHA.TOM [LTA XYJl0wXKe-
cTBeHHuIX Hageanli. Ha cHuMKe — oaHa w3 pabGor Kaona baaaeua, Ppauuysckoro
WBCadpa # XyAomuHKE (1661 —1754)




HoM cepedpe mpuxonutes 48,65%) 3axmaTeiBalos HefiTpoHbI
I npespalljaloTcs B feTa-akTuBHOe cepebpo-110. A Geta-pac-
1aj, Kak 1I3BeCTHO, NPHBOJIMT K yBeJIYeH aTOMHOr0 HoMe-
pa mamyuatens Ha efunuuny. TakiM oGpasoM, smemeHT Ne 47
npeBpaijaercs B anement Ne 48, waammif, a kagmuii — onun
U3 CHJILHEHINUX raclTelieil Lenoil aaepuoil peakLny.

Tpyaio mepedyucanTh BCe COBpeMeHIBble CJOy:KOBl ajeMeHTa
Ne 47. CepeGpo HyKHO MAIIMHOCTDONTCNAM H CTEKJOBapaMm,
XUMHKAM M dJeKTpoTexmixaMm. Hak I npeikae, 3ToT MeTasn
npHBieKaeT BHHMaHIe IoBednpoB. Haxk 1 mpeskne, dacTes ce-
pepa upeT Ha Npol3BOACTBO MelnKaMeHToB. Ho riaBHBIM
notpeGutenem omementa N 47 crana coBpeMeHHaA TeXHHKa.
He cayuaiiuo y»ie moBonbio AaBHO Oblla oTYeKaHeHa Mo-
caennss B miupe uucro cepebpsiias monera. CAuIIKoM LeneH
H HY:Kell 3TOT METaJd, 4ToOLl XOIITL Mo pyKaM.

CEPEBPG 11 MEOHIIUHA. O 6akTepuuumansix cBoiicTBax cepefpa,
0 HEeNUTeNbHOCTH «cepebpsanoily Boanl mucain Muoro. B ocofo kpynmnix
macmrabax Boay «cepebpaT»y Ha okeaHcKux ropabasx. B cmepmanbHO#M
yCTaHOBKe, HOHATOpe, MPONMYCKAIOT MCPEeMCHHLIA TOK depes BoAy.
dneKTpogaME cayaT cepebpsuble mIacTMUKH. 3a dac B pacTBOp me-
pexomut o 10 r cepebpa. DToro KosuuecTBa JOCTATOYHO, YTOGLI je-
snadannposats 50 kyOoMeTpos nnTheBoit Boabl. HachimeHwe BOALI
HoHaMH cepebpa cTporo Ho3upyioT: u3GLITOK MOHOB HpEICTaBIACT OIl-
pefescHOYIO OHAacHOCTh — B GonuLmIMX 1o3ax cepebpo TOKCHYHO.

06 »toM, pasyMeeTcsa, 3RaloT ¢gapmaxornorn. B knuamueckoii menu-
OMHE NPEMEHSIOT MHOTOYIICTCHHEIE NMPENapaThl, CofepiKaliue JICMEHT
Ne 47. 310 opramnyeckiie CcoeANHeHIHA, NPCHMYLIECTBCHHO GeNKOBLIe.
B KOTOpBIe BBeneHo g0 25% cepebpa. A u3BecTHOe JeKapcTBO KoJaap-
roa copepskuT ero fake 78%. JliobonmbiTHO, uTO B mpemapaTax CHJb-
Horo peiicToisa (mpoTapros, MpoTapreHTyM) cepeGpa MeRbINe, 9eM b
IpenapaTax MaACKoOro AcHCTBHA (aprHH, cOMapreHTyM, aprupos H Apy-
rue), HO B pacTBOp OHI OTAAIOT €ro 3HATHTENBHO Jerde.

Onpepmenen MexanuaMm jeiicTeus cepebpa Ha MRKpOOpPrannaMLi.
OKasanoch, 4TO OHO HEAKTHBIDYCT ONpEENCHNbIE YYACTKU MOJEKYJ
depMenTton, To ecTh AeiicTsyer Kak depMmentHuiii ag. [louemy ke Tor-
1A 9TA OpemapaThl He YTHETAIOT AesTeIbHOCTh (JEPMEHTOB B yejope-
YCCKOM OpraHiiame, Be[lb M B HeM o6McHOM BeIeCTB PYKOBOAHT ¢ep-
metiTel? Bee fgemo B posiposre. B MukpoopranusMax npouiecchl ofe-
fa HAYT HAMHOrO MHHTeHcuBHee, YeM B Godec cnokBEbIX. [loaTomy
MORNO TOA0GpaTL TaKie KOHMIICHTpauitu coeanucHuil cepebpa, xorto-
phix ¢ JuxBoil xmatiuo Oul Ha yHUUTO:CHIte Mmuipo6Gos, HO Gesmpen-
uble UM 4ed0BeKa.
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3BAMEHHTEJIN1 CEPEBPA. Jlednuut cepeGpa — sBiecHHe He HOBOe.
Eute B mepsoit noaosure XIX B. 0OH cTan npuMYnHOil KOHKypca, noGe-
OATEIH KOTOPOro He TO.bKO moaydmnu Goabmide mpeMuu, HO 4 06o-
raTHIM TEXHNKY HECKOJNbKUMH BeChbMa LEeHHBLIMM ciutaBaMi. Hyxno 6Li-
10 HafiTH peluenTsl CH.1aBOB, CIOCOOHBIX 3aMEHHTHL CTOJNoBOe cepebpo
Tak noABHAKMCH, Hel3unnbep, MeabXHop, apresraH, «HeMemKoe cepel-
po», «kmTajickoe cepebpon».. Bce 3To cn1aBLl Ha OCHOBe MeM M EHKeA
c pasHrME fRobaBKaMu (UHEK, »Keje30, MapragHel @ ApYrHe aJeMeHTL).

CEPEEPO 1 CTEHKJIO. 3t gBa BemecTBa BCTPEYalOTCA HE TOJNBLKO B
nmpom3BoAcTBe 3epka’. Cepebpo HYM¥HO QA H3TOTOBIEHMA CHIHAIL-
HBIX CTeKoJ H cBeToduaAnTpoB, OocofeHHO KOrga Ba)kHA YHCTOTa TO-
BoB. Hanpumep, B »KeATHIl IBET CTEKIO MOKHO OKPacHTb HECKONbLKH-
Mu cooco0aMu: OKHCIAMHE »eje3a, cyIbPHIOM KaaMuA, a30THOKACIBIM
cepebpom. ITocnenumit cnocob caMulii aygmuit. C DOMOIMBI OKHCIOB
#ee3a 09eHbL TPYAHO O0OMTLCA MOCTOAHCTBA OKPACKM, cyAbdHI Kaf-
MHAA yMecTodaeT TEeXHOJOTHIO — OPM MJIHUTEJbHOM BO3AeHCTBAH BEICO-
KAX TeMoepaTyp OH OpeBpamaeTcd B OKHChb, KOTOpas [ellaeT CTEKJO
HenpoapasHEKM A He oxpammBaeT ero. HeGoasmas pobaska (0,45—
0,20%) a30THOKHECJIOro cepefpa NpHAaeT CTEKTY HHTEHCHBHYIO 3070-
THCTO-KeATYI0 okpacky. [IpaBaa, amech ecTb ogHa TOHKOCTh. B mpo-
necce Bapka m3a AgNO; BHpenseTcas MenkoxAcmepcHoe cepefpo #
paBEOMEpHO pacnpefiefisieTcss mo crexiomacce. OfHaKO OpR 3TOM ce-
peGpo ocraetca OGecupeTHeiM. OKpacka mOABAAETCA OPH HaBORKE —
noBTOpHOM oforpese ye TroToBbix H3fennit. OcofenHo Xopomo oKpa-
maBaTcA cepeGpoM BhICOKOKadecTBeHHBbIe CBRMENOBHe cTexkaa. C mo-
Mompio cepeGpAHBIX cojeldl MOKHO HaHOCHTDL 30JIOTHCTO-MKEJNTYI OKpa-
CKY Ha OT[AeJNbHbIE YJacCTKH CTeKIAHHBIX N3Jeinmid. A opaHKeBoe
CTEKI0 MOJYYalT, BBOAA B CTEKIOMaccy 30iaoTo u cepebpo ommEOBpe-
MEHHO.

CAMAfl U3BECTHASA COJIb. ®amMunus oqooro M3 caMbIX 3aloMAHA-
jomex nepcoBaxkeit Hinga n Ilerpoa, Hukadopa Jlanmca, acconm-
HpyeTcA OJHYHO €O CHOBOM IANCYC». A JIANMC — a30THOKHCIOE Ce-
pebpo — ato caMas H3BecTHaA coib 31eMeATa M 47. TlepBomauansHO,
BO BpPEeMEHa aJXMMHKOB, 3Ty cons HaspiBajm lapis infernalis, uto B me-
peBofie ¢ JATHIEH Ha PYCCKHA 3HAUHT «aJCKMH KaMeHDY.

Jlanmc ofaafaeT OPMKATAOIMM T BAXKYIQAM peiicTBmeM. Baa-
aMofieicTBYs ¢ GenxkaMm TxaHell, oE coocobcTByer oGpasosammio Gen-
KOBHIX cojiedl — aasbymunavos. CBoiicTBeHHO eMy H OakxTepmmmamoe
HeilcTBMe — KaK M BcAKoil pacTBopumoll conm cepebpa. ITosromy an-
onc MAPOKO NPAMEHAT He TOAbKO B XHMHYeckux JnabopaTopusax, Ho
11 B MCAMIHHCKOII 1IpaKTHKC,
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KAIMUIA

B 1968 r. B ogHOM H3BECTHOM 3KYD-
HaJe MOABIJIACH 3aMCTKA, KOTOpas Ha-
spiBasach «[{agmuit m cepaue». B neit
rosopmuiaock, ato goktop Happoa — cor-
PYIHMK  cay:K6Bl  3[]paBOOXpaHEHNHA
CIIA — obHapyKUJI 3aBUCUMOCTDH MEHK-
oy cofeps;itaHueM KaaMusa B atMocepe
H 9aCTOTOil CMepTeNbHbIX CIydaeB OT
cepaeuno-cocy IMCThIX 3a00JieBaBHH.
Ecan, cramey, B ropoge A cofiepragne
KaaMUA B Bo3ayxe Goaplue, yeM B roposie B, To m cepnetsnkn
ropoga A yMApaioT paHblie, YeM ecad Obl OHH KHJIK B ropo-
ne B. Takoii BeiBog Koppon cmenan, mpoananu3upoBaB faB-
mele o 28 ropogaM. Memkay mpouum, B rpynmne A oKasalHCh
takue nentpsl, xak Huro-Wopk, Yukaro, Ounanensdus...
Tak B odepennoil pas npeIbABANH OOBUHeHMe B OTDABH-
TENLCTBE 3JEMEHTY, OTKPBITOMY B anTedHoll ckiasHKe!

dJieMeHT M3 anTeyHoll CKIAHKH

Bpsin a1 xTo-n1u00 m3 MarnebyprcKiux anrtexapeil IpodsHoO-
cun 3uaMeHuTylo @pasy roponuuuero: «fl npurmacun Bac,
rocrnoja, ¢ Tem, 4to0bl cooOIIUTL BaM TIpeHeHIpUATHOE U3Be-
cTHE»,— BO 00Imaa ¢ HUM 9YepTa Yy NUX. OblIa: peBH3opa OHHU
DOSIICH,

Oxpymxnoil spayu PosoB oTauvanca KpyTeiM HpaBoM. Tax,
B 1817 r. on mpukasan M3BATH H3 NPOJAKA BCe NPENAPATH C
OKHMChI0 LWHKa, BeipabaTeiBaeMoit na uieHebexkckol ¢abpuke
Iepmana. Ilo BHemHeMy BHpy npemapatoB OH 3amofo3pHd,
4T0 B OKMCH HHMHKA ecTh MbIIIBAK! (OKHUCh QUHAKA [0 CHX IOD
NPUMEHSIIOT IPU KOIKHBIX 3a00/eBaHUSAX; U3 Hee JeNal0T MA3H,
OPUCHITIKY, 3MYJIbLCHH.)

Urobsl f0Ka3aTh CBOIO NPABOTY, CTPOrMil peBU3OP pacTBO-
pHJ 3aNOJO3PeHHBI OKMCEJ] B KMCJIOTE I depe3 9TOT pacTBOP
NpPONyCTHJ CEPOBONOPOA: BhIMaN KeaAThlit ocanok. Cynsdranl
MBIMbAKA KaK pa3 »KeJiThle!

Brapenen ¢gabpuku cram ocnapusaTh pemlieuiie Podosa. On
caM ObJI XUMHUKOM M, COOCTBEHHOPYYHO MPOAHAJIM3HPOBAB
o6pasupl NPOAYKIHM, HHKAKOrO MBIUIbSIKA B HHX e obGHapy-
wun. Pesyabratel anamisa ou coobutin PonoBy, a 3aomHO B
BnacTaAM 3eman ["aunosep. Bmactu, ectecTBeHno, saTpeGoBain
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Ppubpux IMrpometuep
(1776—1835) — nemeyrsuit xXumux u
@gapmayrer, npogeccop IerTunzen-
choeo yuueepcurera. B 1817 2. npu
aia.tuge HUHKOGWX "]N"H(I])t"l rfoe,
HPUHCIUHENIX CMY MO npIsepry, ul=
ANPBLE HUSR U JACMERT KGUMU

obpaauet, 4To6Bl OTMpABIUTL UX Ha anann3d KOMy-n1inGo 13 as-
TOpHTEeTHHIX XiMIKoB. Peninni, uto cyiaveii v cnope Poaosa
n 'epmana pommen uicTyunts npodeccop @puapux Irtpo-
meilep, sanumaswnit ¢ 1802 r. kadenpy xumnn 8 FeTtunreu-
CKOM YIHNBEpcHTeTe H JCHKIIOCTH I'CHepaJbHoro HHCOEeKTopa
BCEX ramioBepcKuX arTex.

Itpomeiiepy nociaam ue ToaLKO OKICH NIHKA, HO N ApY-
rie wunrosbie npenapatsl ¢ Qabpuin Iepmana, B Tom ulcrte
ZnCO,, 13 xotoporo 9Ty okicy, uoayuanm. [lpokaaus yrae-
sucantit nuuxk, Ultpoveiiep nonyuia oxnew, 1o ue Genylo, kak
8T0 JomkHo Obl1o 6LiTh; a nientosaTyo. Baanenem ¢abpukn
ofLacunan okpacky npuMechio ;kenaesa, no llltpomeiiepa Takoe
obvacuenne e ymosieTBopiiio. 3akyuis nobolbLme LHIKO-
BLIX IIpenapaTtoB, oH NPON3IBCT NoAuLlit X anains i 6e3 oco-
0oro Tpyda BLICAIA BJeMElT, KOTOPblil BLIZLIBAT NOJKeaATe-
Hite. Ana:us rosopirl, UTo 9TO 1e MLUULSK (Kar yTpep:Kaat
Ponos), 1o n ne ;xedaeso (kax yrsepapan 'epsan).

910 Obln 11OBHII, HeN3BECTHRI Npe:KIe METANd, 110 XIIMI-
4eCcKHM CBOICTBAM odellb noXoimtit na unuk. Toankoe ruapo-
oriteh ero, B ornuane ot Zn(OIl)., ne Guna amdortepnoii,
a 1Mesia SIpKo BLIPAsKeHUBIe OCIIOBHLIE CBOIICTBA.

B cnoGouoM Biie HOBBII 371eMenT npeacTasaal conoil Ge-
JBIT METa/1, MATKIIL M He o4Yels OPOUNLI1, CBEPXY NOKPLITLII
ropuunesatoii wienroit oxncaa. Metazn avor Ulrtpomeiiep
paspaJ Ka;(MueM, SIBIO HaMCKasl 11a Ccro «UIINKOBOC» Ipolc-

24



XOMIeine: TPEUCCKIM CoBOM xadyeia 13fnaBaa ofoszmatann
I{HHKOBLIC PY/ibl H OKHCH L{iHEKa,

B 1818 r. UlTtpoMeitep ouydaukosan noapoSHble cBeaeBAs
0 HOBOM XIIMHYECKOM 3JieMeHTe, If TOYTH Cpa3y Ha ero mpHo-
pUTeT cTaxi nokymartbest. llepBoiM BolcTyuun Bce tot ke Po-
0B, KOTOPBLE Tpeskae cyliTald, 4To B mpenapartax ¢ pabpain
I’epyana ects mbimbsak. Bexope nmocae Hltpomeitepa mpyroit
nesMenxkuit xumuy, Heperen, namen noBblii 9JCMeHT B cuie3-
CKOM LMIIKOBOII py/(€ M HasBaj ero MeJdauioM (0T TaTHHCKOrOo
mellinus — «icenTolii, Kak aiiBa») u3-3a uBeTa ocajka, obpa-
3ylongerocst moj fmeiictBieM ceposojopona. Ho ato Gein yske
otrupoiteiii IllTpomeiiepom waamuii. [loame atoMy smeMeHTY
npejaraii eile ABa HAa3BalUs: KIANPOTHH — B 9eCTh H3BECT-
moro xumiuka Mapruna Ruanpora u rononuft —mo mMenm
otkpbitoro B 1804 r. acreponga HOuonst. Ho yreepaunocs Bce-
TaKHM 1a3BaHIle, JAlllloe 3JIEMEHTYy ero MepBOOTKPLIBATENEM.
IIpaspa, B pyccroit xuMudgecKkoil JuTepaType OCpBoil DONOBH-
el XIX B. KagMuil nepejiKo 1asbiBajl KajMOM,

CeMsp 1iBeTOB panyriu

Cynpdua ra;mus CdS 6vu1, BEpoaTIO, MHEPBHIM COeXAHENH-
eM anementa Ne 48, KOTOpBIM 3aMIITepecoBajach NPOMbILIICH-
11octh. CdS — 310 KyOugecKiie I reKxcaroHajblible KpUcTald-
Al naoruocthio 4,8 r/em®. [iBer ux or cBeTno-MceATOrO N0
opanM(eBo-Kpacnoro (B 3aBUCHMOCTH OT crmocofa IIpUroToBiIE-
ann). B Boge aTor cygndug npaxTivuecku He pacTBOPAETCH,
K JleHCTBHIO PAcTBOPOB Liejovell u GOJNBLLIMICTBA KHCIOT OH
Toske yeroiitus. A monyuuts CdS goBONbLEO MpocTo: AOCTATO9-
HO nponmycTUTh, Kak 3to Aenann Hlrpomeitep u Posos, cepo-
BOJOPOA Yepe3 MOIKUCIEHIIBI pacTBOp, cOlepKamuil MOHH
Cd**. MoxkHo monydaTh ero U B 00OMEHHOU peaKkmuMm MemIy
pacrBopumoil conplo xagmma, nanpimep CdSO., m no6GutM
pPACTBOPHMBIM CYNBEHIOM.

CdS — Baskuplii  MuHepanaonslit rpacureas. Pambuie ero
a3BIBANI KajiMIleBoii jenTpio. Bot wro nucanit mpo xaamue-
BYIO ;KeJThb B 11epBoil pyccroii « Texmirueckoll anmukTonequuy»,
BoinyIenoil B nava’te XX B.:

«CpeTaple ;Ke:IThle TOHA, HAUIIHAA C JUMOHIIO-AENTOTO,
NoNyvaloTes 13 9HCTHIN. ¢1alOKHCAbIX 1 HeliTpanbHBIX pac-
TROPOB CEPHOKICAOFO KaJIMHA, a NI ocaskacHIn [cylnnduia
KaJMIsl]  PacTBOPOM CEPHICTOrO HATPIA MOJIyvyaloT Tona
Gonee temuo-kentnie. llemanyio poas mpu npolaBopcTie
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KaJMAeBodl KeJTH HrpaeT NPACYTCTBHE B pacTBOpe npuMeceit
APYTHX MeTaljIoB, Kak, Hamnpumep, uvnka. Ecau mocaegmait
HaXOJHTCA COBMECTHO ¢ KaJMHEM B pacTBOpE, TO LPH OCa-
JeHUn TOo.IydaeTc Kpacka MYTHO-:ReJTOro Toua ¢ Oejxecosa-
THIM OTTEHKOM... TeM il HIbIM CI0COOOM MOKHO OOMYYHTD
KaJMHEEBYI0 KelITh IIeCTd OTTEHKOB, HAYUWHAA OT JHMOHIIO-
FKEJATOro 0 OpaH’KeBoro... Kpacka aTa B roToBoM Bilfie uMeeT
OYeHb KpacuBH OnectAummi sentblit user. OHa [OBOMLIO
OOCTOAHHA K caIa0BIM IMejgodaM H KHCJIOTaM, & K €epOBOOPO-
Ay COBEpIIEHHO He YYBCTBHUTEJbla; M03TOMY OHA CMeLINBAeT-
CA B CYXOM BHJle ¢ yIbTPAMAPMHOM U aeT IpeKpacHyio sefe-
HyI0 KpD4acKy, KoTopasd B TOpronjle HasblBaeTcd KaJamHueBoil
8€JIeHBI0.

Byayum cmemana ¢ onmdolo, 0Ba HAET Kak MacisHadg Kpa-
cKka B MaJApHOM feje; 09eHb YKPBIBUCTA, HO M3-3a BBRICOKOIA
pHIEOYHOU HeHH moTpebiserca riaaBHBIM 00pa3oM B »KHABONH-
CH KaK MAacjlAHas HJId aKBapeJbHas KpacKa, a TaKie U A
nesatraEusa. Baarogaps ee Gonbiioi orueymopHocta ymotpe6-
agetca aasA :xusonucu no apdopy».

Ocraerca n00aBUTHL TOJBKO, 9TO BHOCJENCTBEM KaJgMHeEBAas
MeJTh CTaja IIMpe NPHMEHATHCA «B MaJApIHOM faeae». B ua-
CTHOCTH, €10 KpacHJU [aCCaKUPCKAe BACOHBI, OTOMY 4TO,
OOMEMO NpPOYHUX NOCTOMHCTB, 3Ta KpackKa XOpOIIO OpPOTHBO-
CTOAZa MapoBo3HOMY aeIMY. Hak Kpacsmee BemecTBO CyJb-
dux KagMEA NPUMEHWIHM TaKKe B TEeKCTUIBHOM B MELIOBA-
peHHOM NpPOM3BOACTBAX.

Ho B nocaesrue rofanl mpoMBILLIEHHOCTH BCE pee HCMOIb-
ayeT uHCTHI cyab(uj KagMAs — OH BCe-Taku gopor. Britec-
HAIOT ero 0ojee felleBble BEINECTBA — KaJMONOE M IHHKO-
KaAMHAEBBIA JHTONOH.

Peakmma nonyyeEMA KaAMOMOHA — KJacCH9ecKAd mnpumep
ofpasoBanuAa ABYX 0CajJKOB OJXHOBpeMEHHO, KOIJla B PacTBODe
He OCTAaeTCA NPAKTHYECKH HHIEro, KpoMe BOJBL:

CdSO, -+ BaS (o6e conu pactsopumm B Bosie) — CdS | - BaSO, | .

Kaamonon — cMecy cyapduaa kaaMus u cyandarta Gapms.
KosugecTBeHABIA coCTaB 9TOH CMecCH 3aBHCHT OT KOHIOEHTpa-
oua pactBopos. BapeupoBaTh cocTaB, a clefloBaTelbHO, H OT-
TEHOK KpacUTeJs pocTo.

[{uakoKagMueBbIi JTUTOMOI COAEPKAT eme W CYJIbQUR
gueka. [Ipun u3roToBIeHHM 3TOr0 KpacuTelds B OCANOK BHINIa-
AT oduoBpeMenHo TP coiu. [[ser sutonona KpeMoBoIi wmH
CJ0HOBOII KOCTIL.
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Kak Mpl y:ke ybegunnch, Beln ocs3aeMble MOKHO € I10-
MOINBIO cydL$uga waJMUA OKPacUTh B TPH IBeTa: OpaHiKe-
BBIH, 3eleHblil (KajMiieBasd 3ejlelb) U BCe OTTEHKH JKeITOTO.
A BoT maaMelnl cyabgli;( KaaMig IpHAaeT HHYIO OKpPacKy —
CHIII0I0, ITO €ro CBOICTBO HMCOOJB3YIOT B MHPOTEXHIKE.

Mtak, ¢ nomommio ojuioro JHIIL COERMIEHHS 3JeMEHTA
N 48 MosKI10 TTONYUMTH YeThipe 13 cemu nBeTos pagyra. Ocra-
JoTes JIHIbL Kpacuolif, rony6oir u ¢uonerosslil. K ronydomy
nan GHoNeTOBOMY IBETY MIAMeHH MOX<110 NMPUHTH, NONONHASM
cBeYelHe CEeplMCTOro KafMHUS TeMH IJIH HHbIMH NHPOTeXHH-
qecKMMU  Jo6aBKaMil — AJIA ONBITHOTO TIHPOTEXHHUKA ocoboro
TPyZla 3TO He COCTaBHUT.

A KpacHyYI0 0KPacKy MOKIIo MOJYYHThH ¢ TIOMOUIBI0 APYTOro
coequHenusa osneMenta Ne 48 — ero cenenuga. CdSe mcmoan-
3YIOT B KauyecTBe XY/I0A(eCTBEHHON KpAaCKH, KCTATH OYeHb
nenHoi. CeTeHNIOM KajMHsA OKpAaIIMBaKT PyOMHOBOE CTEKJIO;
U He OKHChL XpoMa, Kak B camoM pyOuile, a ceJeHH] KaaMHA
caesan pyGHHOBO-KPACHBIMK 3Be3/lbl MOCKOBCKOTO Kpemis.

Tem ne MeHee 3nauyeHle Cojded KAagMHA HAMHOIO MeEHBIIE
3HAYEHHUsI CAMOTO MeTawla.

IlpeyBenndeHnsA NOPTAT penyTanAo

Ecin nmocTponTs jiHarpaMMy, OTI0:KHB 10 TOPM30HTAJbHOM
OCH [aThl, 4 10 BePTHKAABHOH — CIIPOC HA KAJAMMIL, TO TOMy-
4yuTCA BocXopasiaa Kpusas. IlpoussopcTBo 3TOrO dIeMeHTa
pacTeT, I caMblil peakuil «cKayoK» npuxoAnTca Ha 40-e roamt
Haurero ctofdetus. MMenno B 370 BpeMs KagMuil npeBpaTHiacA
B CTpaTerMIeCKHil MaTepHalX — H3 Hero CTalu JeJaTh pery-
JUPYIOMME U aBapUilHble CTEPAIIM AaTOMHBIX PEaKTOPOB.

B monyaspHoil auTepaType MoMKHO BCTPETHTL YTBepKie-
HHe, YTo €Cau OLI He DTH CTEPH{HM, MOIJIoLIalOINe H3GLITOK
HeHTPOHOB, TO peaKkTop nomen Gbl «BPa3HOC» H MpeBPATHJICA
B aToMHyI0 6oMOy. 310 He coBceM Tak. [{a1s Toro 4ToGel mMpoO-
H30meJ aTOMHBIA B3PBIB, HYKUO cOOMI0JleHHe MHOTHX YCJIO-
BUi (37ecL, He MecTo OBOPHTH 0 HHX HOAPOGHO, a KOPOTKO
310 He o6bAcHMIIL). PeakTop, B KOTOPOM LeNHas peaKkmus
cTajla Heynpasisiemoil, BoBce He 00A3aTeNbHO B3pbIBaeTCA,
HO B M1060M . clyaae MPOHCXOJUT cepbe3nas aBapus, dpeBaTas
OTPOMHBIMH MAaTEpHAJLILIMI  H3IepKKaMH. A HHOrga He
TONBKO MaTepHanbHbiMu... Tak 4To ponb PerympywmEx H
aBapuitupix cTep:kueil ¥ Gea mpeyBesdigeHitii JOCTaToYlo Be-
JIMKa.
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C1oab #ie e Toulo yTBepsjenie (CM., naupuMep, H3BecT-
nyw wunry Il P. Taybée n E. 1. Pymenxo «Ot BOmOpona
fo..». M., 1970), uro mis usrorosienusA cTep:kiuCii i peryn-
POBKH HOTOKA HCIITPOHOB KaiMIUII — caMblii 1o X0/ suil Ma-
tepuai. Ecan 6pi mepe caosoy «ueilTponos» 6bulo eute u
«TENJOBBIX», BOT TOI/la 9TO YTBCp:KJelne cTano Obl peiicTsu-
TEJNIbHO TOYHLIM.

Heiitpousl, 1xaK 13BECTHO, MOTYT CINILIO OTJIYATLCH I10
suepriil. Ecth neifTponsl nuskix suepriii — ux dueprus pe
npessiwaer 10 wuaosnertpousoant (ko). Eerh ObicTphie
neittpousl — ¢ sneprueit Sonvute 100 wos. U ecrn, nanpoTius,
Malo3HepruunLle — TEIIOBBIE Il «XOJOANDBIE»  HEITPOHBL.
JHepris NepBbIX U3MEPAETCs COTHIMH JIOAAMIU 3JCKTPONBOJb-
T4, y BTOpBIX ona Mensue 0,005 3B.

Kagmuit Ha mepBBIX nopax oKasalca TJABHEIM «CTEpiKIle-
BBIM» MaTepHaJOM Npe;lijle BCero MOTOMY, UTO OH XOpPOLIO HO-
rjolmacT TeuJosbie nedTponbi. Bece peakTopnl HagZama «atom-
Horo BeKa» (a mepssbiii 113 HUX Obia nocTpoeH Jupuxo Pepmu
B 1942 r.) paboranu ma TemnoBbIX neiiTpoHax. Jluwp cnycTta
MHOTO JIeT BBIACHMIOCH, YTO PeaKTOphl Ha OBICTPBIX HeRTpo-
Hax Gojiee MCPCICKTHBEB! 1 ANA 3HEPreTHKIl, I A HoJyde-
HIA sAjepHoro ropiovuero — mayTounsn-239. A nporis GbicTpPBIX
peiiTponos ran il Geccusen, ol UX e 3afepsKIBACT.

IToaToMy He cnejlyeT peyBeIMyIIBATL POIbL KAJMUSA B peaK-
TopocTpoeunu. A eule MHOTOMY, 4TO (DI3HKO-XIIMHIIECKHE
cBoiicTBa 9TOr0 MeTtajyia (IPOYNOCTL, TBCPJAOCThL, TEPMOCTOM-
KOCTh — ero TemllepaTypa miasieunis scero 321°C) ocrapas-
10T JKeaaTh Jyuuero. A euie noromy, uto It 6e3 npeysenude-
HUi  poib, KOTOPYIO KaiaMI Hrpaid u IrpaetT B aTOMHOIl
TeXHIKE, A0CTATOYIIO 3HAYIIMA.

HanMuit 6b11 nepBbIM CTepKUEBbLIM MaTeplasoM. 3aTeM Ha
mepBble POJM CTANI BBIABHTATLCS OOp U €ro coejulneriis.
Ho kaamnit serue uoayuat, B OONBIIIX KOTHUYECTBAX, HEM
Gop: KaAMUI 1OJYYaIl Il TOJYUAIOT KaK OGOYNBIM T1POJIYKT
nponspoAcTsa yunka u csunua. Ilpu nepepadorre nonmme-
TAJIMYCCKIN. PYA oIl — allajior I(IHKa — Hel3Mellio OKa3bl-
BaeTcA raasibly o6padoM B LIHKOBOM KomlenTtpaTte. A Boc-
CTAHARIIBAETCA KAAMIHI elue Jerue, ueM IHHEK, I TEMMIEPATy-
py kineunsa nMeer Mennutyro (767 1 906° C cooTseTcTBelnO).
[Toatomy npu Temnepatype okoio 800° C ueTpy 1o pasnenntsb
LIIHK 11 KaaMIfi,

HaaMmuil msaror, KoBok, Jierko 11011aetcs Mexasiueckoit 0o-
paboTke. JTo To:ke oferyano i YCRopaIo ero HYTL B aTOM-
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Hy0 TexHuky. Bbicokam nabupartenasnasa cnocofuocTp Kal-
MiA, ero YYBCTBHTEIhHOCTH HMEHHO K TeIlJIOBRIM HefiTpoHaMm
Tak#e ObL1i na pyky $usurxaM. A 1o ocioBnoit padoueii xa-
paKTepUCTIRE — CCYCHIIO 3aXBaTa TEMJOBBIX 1eHTPOHOB —
KaaMKil 3aHIIMAeT OAHO M3 MEpPBLIX MECT CpPefl BCex dleMel-
TOB nepioandecroit cucrems — 2400 Gapu. (Haunomuun, yto
cedeuue aaxsaTa — 3T0 clocobnocth «BGupars B ceba» neit-
TPOIbI, 1I3MepsieMas B yCJIOBHBIX e;utHuuax Gapuax.)
[Ipuponubtit kaaMuil cocTouT 13 BocLMIL H3oTONOB (C Mac-
cosbiMi uucaamn 106, 108, 110, 111, 112, 113, 114 u 116),
a ceveHlle 3axBaTa — XapaKTEePHCTHKA, 1I0 KOTOPOil M30TOIbI
OHOTO 3JEMEHTa MOTYT OTJHYATLCA OYeHs CHAbHO. B npm-
POJHOM cMeCH H30TONOB KaaMHA TJaBHBIH «HeHATponoOraoTa-
TEAb» — 3TO H30TON ¢ MaccoBbiM unciaoM 113. Ero umaneu-
Ayanbloe cedellne 3axBaTa orpomuo — 25 Teic. hapu!
ITpucoeannsas wueittpon, kaamuit-113 opespautaercs B ca-
Mblii pacnpocrpanenHuit (28,86% npupoanoil cMec) usoton

Pervanpywiiine CTepHHH ATOMHOr0 peakTopa




anementa N 48 — kapgmuit-114. [ona ke caMoro Kaj-
maa-113 — scero 12,26%.

K cosaneHdio, pasieqdTh BOCEMb M30TONOB KAJMHA Ha-
MHOTO ClIOKHEe, 9eM JBa u3oTona Gopa.

Perynupylomue H aBapuiiHble CTEep:KHM He eNMHCTBEHHOE
MeCTO «aTOMHOH cayx0Obl» 3nementa Ne 48. Ero cmocofHocTh
IOromATs HEHTPOHBL CTPOry ONpPEJEeNEHHBIX JHEPruil mo-
MOraeT MCCIe[0BaTh JHEPreTHYeCKHe CIEeKTPhl MOJYYEeHHBIX
HEATPOHHHX Ny4ykoB. C IOMOWBI0 KagMHeBOH OJACTHHKH,
KOTOPYIO CTABAT HA NYTH MYIKa HEATPOHOB, OIpeAeaAioT, Ha-
CKOJMIBKO 3TOT Oy4OK OJHOpofeH (mo BeJMYMHAM BHEPrUH),
KaKoBa B HEM J0JIA TEMJIOBhIX HEHTPOHOB H T. [.

He muoro, HO ecth

N nanmocnepok —o pecypcax Kaamua., CoGCTBeHHBIX ero
MMHEpPAaJ0B, KaK TOBOPUTCH, pa3-ABa U obueacs. [locratodHe
OONHO M3Y9eH UMb OAMH — pefAKu#, He obpasywlquii cxon
neumit rpunokut CdS. Ewme asa mMunepana snementa Ne 48 —
oraBut CdCO; u MmoHTemoHuT CdO — coBcem Yy peaKH.
Ho ne coGcTBeRHBIMU MUHEpANaMH «KUB» KagMuil. Munepann
UHKA ¥ [DOJMMeTANIMYecKUe pyAbl — JOCTATOYHO HAfleKHAA
chpbeBan (asa A ero NpoU3BOJACTBA.

KAJIMHUPOBAHUE. BceM m3BecTEa OLUHKOBAHHAA KecThb, HO Maje-
KO He BCe 3HAIOT, YTO JUIH IpeJoXPaHeHHMA ele3da OT KOPPO3UM IpH-
MEHAIT He TOJbKO UMHKOBaHWEe, HO M KaaMHEpoBaHue. Kajnmuesoe
NOKPHITHE ceidac HAaHOCAT TONbKO 9JIEKTPOJHTHUYECKH, Jalle BCEro
B TPOMLINUICEHEHBIX YCAOBHAX NPUMeHAIOT OHAHAJHHE BaBHEH. PaHb-
e KaAMHpPOBAJH jKele30 W [PyrHe MeTa/Isl NOrpyKeHHeM H3JeIHi
B pacllIaBJeHHbIH KajMUH.

HecMoTpss Ha cxofcTBO CBOMCTB KafiMHfi B LHEKA, y KaAMHEBOIO
DOKPHITHS €CTh HECKOJIBKO TpeAiMymecTB: 0HO Gojee yCTOHIMBO K KOp-
pO3HH, ero Jerde chejaTh DOBHRIM W IiaagkaM. K ToMmy ke Kagmumit,
B OTJAHYHEe OT IMHKA, YCTOHYMB B mMenouHOH cpefe. KagmupopanHyw
eCTb NPAMEHAKT [0BOJILHO INHPOKO, 3aKPHIT eif J0CTyn TOJILKO
B NPOH3BOJCTBO TapH [ NUIMEBHX NOPORYKTOB, MOTOMY YTO KaAMiii
TOKCHYEH. ¥ KaJIMHeBBIX NOKPBITHH ecTh eme ojHa J0GoNBITHaA 0CO-
6earOCTH: B aTMocdepe cenLCKHX MecTHoOcTell oHM 06:71ajaloT 3HAYH-
TeAbHO Gosblleill KOppo3uiiHOii yCTOHIMBOCTLIO, YeM B aTMocdepe mpo-
MBIOLTeHHBIX paifoEoB. Oco6eHHO GLICTPO TaKoe MOKPBITHE BLIXOINT
H3 CTpOA, eciW B BO3AyXe IOBLIIIEHO COJlep}kaHue CEePHHCTOTO HIH
CepHOro aBrU/IPUIOB.
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KAJIMHA B CIIJIABAX. Ha npousBoAcTBO COJIaBOB PacXOAyeTCA OpH-
MOpDHO JlecHTas 9YacTb MHDPOBOIO MNpOH3BOACTBA Kaamusa. Haamuesnle
CIUIaBhl KMCOOAL3YIT [MaBHWM 006pasoM KaK aRTHQPHKOHMOHHRIE MaTe-
pEannl E npamod. lasectHnil comap coctaBa 99% Cd m 1% Ni mpu-
MEHAT /Uil M3rOTOBJIEHWA NOAINMOHAKOB, paboTalomux B aBTOMO-
6nabHBIX, aBMALMOHHLIX H CYAOBBIX ABHraTENAX B YCIOBHUAX BRICOKHX
tTemoepatyp. [locKonbKy kKaaMmuil HeJOCTAaTOYHO CTOEK K MAEHECTBHIO
KHCIOT, B TOM 9HCIe H COAepKamlUXCA B CMa304HHIX MaTepHalax op-
raHM9ecKAX KUCIOT, MHOIJa NOAIIMIHAKOBBIE CO/NABRI HAa OCHOBE Kaj-
MHSA NOKPLIBAIOT HHAAEM.

Mpunowu, copeprkamue adeMeHT Ne 48, MOBONbHO YCTOHYHBHL K TeM-
nepaTypHbIM KonebaHHAM.

Jleruposanme Menm HeGonbmuMu Ao6aBKaMH KafMHMA [O3BOJAET
AenaTh Gonee M3HOCOCTOHKHe MpOBOAAa HA JHHHAAX 3JIEeKTPHYECKOLO
TpaHcmopta. Membp ¢ f06aBKOH KafAMHA DOOYTH He OTJIMYAETCA MO
ANEKTPOOPOBONHOCTH OT YUCTOH MeAH, HO 3aTO 3aMETHO HPEBOCXOAHT
€e OpPOYHOCTHI0 B TBEPAOCTHIO.

AKKYMVYJIATOP AKH H HOPMAJIBHBIA 3JEMEHT BECTOHA.
Cpegn npuMeHSAEMBIX B NPOMELILIEHHOCTH XAMHIECKAX HCTOYHHUKOB TO-
Ka 3aMeTHOe MeCcTO NPHHAJIESKHUT KaAMUHHAKENeBHM aKKyMYJATO-
pam (AI{H). OTpuuartenbEble OJACTUEH TaKHX aKKyMYJATOPOB cpena-
HEl H3 ’KeJe3HBIX CeTOK ¢ ry6uaThIM KafIMHeM B KadecTBe aKTHBHOIO
aredTa. [Ton0KUTeNbHEBIE OMACTHHB OOKPRITH OKHCHIO HHKeNIA. JIEKT-
POMNTOM CIYXHT pacTBOp eAKoro Kaau. HagMuilHEKeneBHle mienod-
HBle aKKYMYJISTODhl OTAHYATCA OT CBHHOOBHIX (KACIOTHHX) G60Jb-
meit Hage;xBocThi0. Ha ocHOBe 3Tod mapn NENalT M 09€Hb KOMIAKT-
Hble aKKYMYJATODH MJAA yOpaBisfeMbX pakeT, ToJbKO B aTOM ciydae
B KadeCTBe OCHOBHI YCTAHABJIHBAKOT He jKeJe3HHe, a HEKENEBHE CETKH.
AneMenT No 48 H ero coeflHHEHHA HACHOONL3OBAHKI €Ie B ONHOM XH-
MHYeCKOM HCTOYHHKE TOKa. B KOHCTPpYKOHH HOPMAJbEOLO 3jeMeHTa
Bectona paboTaloT W aMaapraMa KagMHEA, H KpHCTAIIW cyibdaTta
KafIMudA, U PACTBOP 3TOH coad.
O TOKCHMYHOCTHN KAJMUA. CeageHHA 0 TOKCHYHOCTHE KaaMHusa [0-
BOJLHO HNpPOTHBOpEYHBH. BepHee, To, 4TO KaaMHil AZOBHT, OeccropHO:
COOPAT YydYeHHWe O CTelNeHM ONAacHOCTH Kaamua. HasecTHR cay-
93l CMepTeIbHOr0 OTPaBIeHUA HapaMH JTOr0 MeTalla H ero CoefH-
HeHHil — TaK 4YTO TAKHe Oaphl NPEefCTAaBAHIOT CEePbe3HYI0 ONACHOCTh
Ilpu nomajaHMm B KeAyNOK KaAMHH TO)Ke BpefleH, HO clydam cMep-
TeIbHOIQ OTPABIEHUSA COeINHEHAAMH KaAMHs, HONABIIEMH B OPraHUIM
¢ muulell, HayKe HEHM3BECTHH. BHAUMO, 3T0 00BACHAETCA HeMeqjeH-
HbIM YylaleHHeM sJa U3 KelygKa, NpefOPUHHMA¢MBIM CaMHEM Opra-
Hu3MoM. TeM He MeHee BO MHOTHX CTpPaHaX IpHMeHEHUe KaAMUPOBaH-
HBIX TDOKPBITHil 75 M3IOTOBIeHHA OHMEBOM Taphl 3aIpemEeHO 3aKOHEOM.



VH I

Chanepur, Mmapmatut, COpanKIMHHT,
aJyHHT, KaJIaMuH, POJOHHUT, (IOrONAT,
MaHTaHTAHTAIUT, CHAEPHAT, KACCUTEPUT,
sonbpamut, caMapckut. Taxkos ganexo
He NOJHBIA NnepedeEs MHHEPAJIOB, B KO-
TOPBIX CcOJEpHAUTCA alemeHT No 49 —
HHUI.

CCCP, Qunaanpua, Anouus, llse-
uus, CIITA, ®OPT, Ilepy, Kanaga — Bot
HeNoNHbIA nepedeHp CTPaH, B KOTOPBIX
eCTL MecToposkaenua mEaaAa. HecMoTrpa ua aro, eme B 1924 r.
MHDOBO# 3amac MeTaJJMYeCKOro MHAUA BecHTI... 1 r.

ToMmy necronbko mpuymH. Bo-mepsbix, 310 ¢n3uKO-Me-
xaAudecKne cpoiictBa uHANA. OHM odeHp cBOEOOpasHBL, Cly-
TaThH ITOT METALI ¢ KaKUM-u6o Apyrum mesoaMosxio. CBoeol-
pasHel M, Kaxk Kazajoch Torga, Gecmoneswsl. Bo-Bropuix,
M3BJIeYb WHAMH M3 MHHEPAJOB JOCTATOYHO CJAOMHKHO. ITO OJMH
H3 paCcCCAHHBIX 3JEMEHTOB.

Hu B oagnom ns nepeunciacHHBIN, MIUHEDAJOB CpefHEE CO-
nep:kanne siaeMenta N 49 He npesmuaeT MECATHIX MoJICH
opouenra. Co6CTBGHHO HHAMEBBle  MHHEPANLl — POKEIHT
CulnS,, ungat Feln,S, 1 mxamungar In(OH); — ouens pen-
ku. KpaiiRe penko BcTpedaeTcss W caMOpOMHBIA HHIHMH, XOTHA
OpE HOPMAJBHBIX YCJIOBHAX 3TOT MeTajd KHUCAOPONOM BO3-
Ayxa He OKHcAseTcs H BoobIie eMy npucylla 3HauuTeJbHAf
XMMH4€ECKasd CTOUKOCTD.,

HMmerto u3-3a KpailHeil paccesHROCTH HHAMHA GBI OTKPHIT
auuis Bo BTopoil nojopuHe XIX B. O6 OTKpBITHH aJleMeHTa
CBICTENBCTBORAJM He CAMTKHM MM KPYOHOHl, a JIUNI, Xapak-
TepHas CHHAA JARUA B CIEKTpE.

Ucropna unaus

B cepemmue npouutoro BeKa JBa KpPYIHBIX HEMEIKHX
yaensix I'ycrap Po6epr Hupxrod u Pobepr Buasreasm Byn-
3eH [PHUIUIA K BHIBOAY 00 MHAMBHAYaJBHOCTH JHAHeHYaTHIX
CIIEKTPOB XHMHYECKHX 3JIEMEHTOB N pa3paboTasd OCHOBH
CMEeKTPAJbHOr0 aHaan3a. 1o OBLT O/IH M3 NMEPBBIX METOMOB
HceJeqoBanUA XHMIYECKUX O8BEKTOB (U3NUeCKIMH Cpef-
cTBaMH,
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Qepdunand Peux (1799—1882) u Heporumyc Puxrep (1824—
1898) — Hemeyxue xuMuxu, orxpmewiue unduiy no xapaxrepnoli cuxel Au-
NuUu cnexrpa

dtum  metooM Byuszenm n Kunpxrop s 1860—1861 rr.
OTKpbUTH pyOitaui u ueauit. Basau ero na soopy:keuite i 1py-
rite uccaenosatenn. B 1862 r. aurnmuanmn Yisbam KRpyke
B X0/1C CHEKTPOCKONNUECKOTO UCCHe10BaHIIA Uljfama, IplciaH-
HOTO C O/HOrO (§3 HCMEUKHX CePHOKICIOTHBIN 3aB0;108, 00Ha-
PY/RBA JMHUM HOBOTO HJleMeHTa -- TaLIIHA. A Clle 1epes roi
6bLT OTKPBIT HILAMIT, MPHYEA caMblil MONO10IT 110 TOMY BpeMell
MeTOA aHaJi3a 3 caMblii MOJO/0i1 HACMENT Chirpaji B 3TOM
OTKPBITIH e NocAeAHNe PO,

B 1863 r. nenmennne xumurn Peiix n Puxrep moiseprin
CNCKTPOCKOIIMUECKOMY alladi3y UHIKOBYK ofhMallky M3 OK-
pecThHocTelt ropoja Mpeitbepra. Ha atoro Munepalia yuenbie
MOJYYHAN NJIOPHJ LIHKA I IOMECTHAH ero B cnextporpad,
Ha/leAch oOnapyXUTh XapaKTepRyl [UIA TallllA  ApKo-3e-
aenywo auuuo. Haxexxisl onpapianich, ogHaKo 11e 3Ta JHINA
npunecaa Peiixy n Puxtepy MIpoBYIO 113B€CTHOCTE,

B cnexTpe okasamach u auuua cunero Beta (JA1na BoOAIBL
4511 A), npumepno Takoro e, nakoil jJacT n3pecTuslii Kpa-
cuteas nnanro. Hir y 0110ro #3 n3BecTnbIX 2I¢MCHTOB Takoil
JuHnn ue 6bl1o.
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Tak 6L OTKPHIT RHAWI — dneMeHT, Ha3BaHHKYA mo nBery
XApaKTepHOH [JdA Hero SpKo-CHHell — HEAHroBodl — NHAUH 8B
CIEeKTpe.

o 1870 r. muguit c9uTadcA JBYXBAJCBTHLIM 3J16MEHTOM
c aromMumM BecoM 756. B 1870 r. JI. U. Merpenees
YCTAHOBUJI, 9TO 3TOT JJ€MEHT TPeXBAJEHTEH, 8 €ro ATOMABIH
sec 113: Tak moaywanock U3 3aKOHOMepHOCTell mepHOAIOCKO-
ro H3MeHeHUs cBOMCTD saeMeHToB. B moanay atoro mpeiumoJo-
/HOHHA FOBODPHJH Tax)Ke HOBHI® JAaHHLE 0 TeNJOEMKOCTH RH-
naa. Kakue paccyjuenua npupess K aTOMY BBIBOAY, TOBODHT-
ca 8 orpuBke H3 crathi [[. 1. Menneneesa, npaseieBHOM Ha
ctp. 39.

Ioane 6ma0 ycTaHOBAEHO, YTO OPHPOAHHLIA HAEOAHE CO-
CTOAT H3 [ABYX H30TONOB ¢ MaccoBHMH zmcaama 113 m 115,
IIpeo6ramaer Gomee TAKeNHH H30TOm — HA €ro 0K UpH-
xogatea 95,7%.

o 1950 r. cumTanoce, 410 06a 3TH H30TOOA CTAGHILHH,
Hos 1951 r. smAcEmaock, uTo HEAMiE-115 mopsepmen
Gera-pacmagy ¥ mocTemeHHO mpeBpamaercA BogoBo-115. [Tpo-
Hecce 3TOT OPOHCXOJUT 0YeHb MeJeHHO: OepHoj Hoaypacnaja
agep uanEaA-115 ogemp Beamk — 6 - 10" aer. Hz-aa aroro
H He yjaasajoch, OOGHADYKHTH pAAMOAKTUBHOCTH HHAHA
paHbIe,

B nocnensme [eCATANSTHA HCKYCCTBEHHHIM OYyTeM MONY-
geno Gonee 20 pagmoakTEBARX uzoTomop aHaua. Camui
AonroxuBymumit m3 mHAx '*In mMeeT mépdom Domypacmaja
49 pueit,

Kaxk noayuaor waamii

Il'oopaT, 4To B XHEMHE HeT 6ecHoNe3BBIX OTXOJOB.
OnHEM H3 [OKA3aTENBCTB COPABEJIHBOCTH TAKOrO B3IfAflA
Ha BeIM MOMKET CIYKHTH TOT (PaKT, 4To HHAHMHE NOAYIalOT
B3 0TX0A0B (MM IPOMEKYTOYHHIX MPOXYKTOB) HPOM3BOACTBA
OAHKA, CBEHIA, MelH, ojoBa. McnonbayoTca mBIA, BO3IOUH,
KeKH (TaxK HA3WBAIOTCA TBEpAHE OCTATKHM, OONydemHHE MOCIe
duasTpanmEu pacrBopoB). Bo Bcex »TEX BemecTBax HHAHSA
HEMHOr0 — OT THICAYHMX [0 AECATHX [o/ell UpOmeHTa.

Bnoonme ecTecTBeHHO, UTO BHIEJNIeHHE CTOMb MaJhiX KOJIH-
vyecTB ameMeHTa Ne 49, oThneseHHe ero oT Macchl APYTHX aie-
MEHTOB — IIHHKa, KaJgMHfA, CYPbMBEI, Me/lH, MbIIIBAKA N po-
9mx — feq0 oYeHb caokHoe. Ho «Hrpa cTouT cBeu»: HHRHE
HYKeH, AHAAH Aopor.
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Texnogorna H3BJeUeHRA HINA, KAK 0 MHOTHX [IPYTix Me-
TaJJa0B, 00bIMIIO COCTOMT N3 ;IBYX craUlii: clladada 1odyvaior
KOHIIEHTpAT, a 3aTeM y»e 4epHOBOil MeTa.ll.

Ha mepsoil cTagid KOHLEHTPUPOBAHUA HHAWA OTIENAIOT
OT IIMHKA, MeJU U KaaMUf. ITO QOCTUrACTCA TPOCTHIM peryJiu-
poBaHeM KICJIOTHOCTH pacTBOpa Iiiall, TOYHEe FOBODA, BeJH-
quusl pH. Fuapookiicy kagMua ocasjaeTc U3 BOJHBIX pac-
teopos opn pH, pasuoum 8, ripooxicn Mejut i wirnka — wpu G,
Jlnsa toro gtobul «BBICANTLY rugpookucsk s, pll pacrso-
pa HYHO JIOBECTH 110 4.

XoTa TexioJOTHTGECKHe NpOLECChl, OCHOBAHIBlE HA OCAMK-
AeHUIl ¥ PUIbTPOBAHUMN, U3BECTHH [AaBHO H CYHUTAKTCA XOpPO-
wo orpaboTaiHbBIMH, OIlM HE TO3BOJAIT U3BJIeYb H3 ChIPbA
pech uuani. K toMy e oHE TpebyoOT J0BO1LHO TPOMO3LKOTO
obopynopaHIA.

Bonee mepcrneKTHBIIBIM CUNTAETCSA METO[ U;KOCTIION 3K-
CTpAKIIA, ITO Mpoilece N3BIUPATCALIIOrO Hepexo;la O;oro
1JIM 1eCKOJBKHX KOMIIOIENTOB CMCCH 13 BOINOro pacTsopa
B CJIOH llecMelllBalomiedicA ¢ IHM OpPraHilvecKo# »iJIKOCTH,
K coskancuuio, B GONBLIIHCTBE CAYYACB B «OPraHIIKy» fcpe-
XOMUT 11e O/l 3lIeMeHT, a meckoanko. [Ipnxoautes skcrpa-
riIpoBaTh M PCIKCTPATHPOBATH 3JCMENTHl MO0 HCCKOJNBLKY
pa3 — MepeBOAHTH NYIKHKI 371eMEHT 13 BOJbl B PACTBOPHTE.b,
113 pacTBOpITEJA ¢HOBa B BOAY, OTTY/a B [pyroii pactsopm-
TeNb Il TAK Jlajee, BILIOTH JI0 TO.IIOTO paaiesenis,

Jl1A HEKOTOpBIX 2JIEMEUTOB, B TOM dlcJde U [JIA UILIHA,
Hafl;lellbl peakTHBBI-3KCTpPAreHThl ¢ BHICOKoIl HabupaTennuoii
cnocofuocThio. ITO MO3BONAAET YBEIHYNBATL KOMIEITPAIINIO
peKHX 11 pacCeAllllbIX 2JeMeliTOB B COTHM II TBICAUIl paa3.
JECTPaKUUOLHBIE TPOLecChl Jerko aBTOMATH3UPOBATL, JTO
0,110 M3 CAMBIX BAYKHbIX HIX JOCTONHCTBH.

H3 caokubix no coctaBy CepHOKIICIBIX PACTBOPOB, B KOTO-
peix muaua 6euio HasHoro MeHbuie, uem Zn, Cu, Cd, Fe, As,
Sb, Co, Mn, T, Ge u Se, umauit xopomo, uabuparenbso,
orerparupyetca  ankuagocPopHELIMU  KkHeaoTaMu. Baecie ¢
BujmeM B HHX TEepexo/iiT B OCHOBHOM IIOIbI TPEXBAJEINTIIOrO0
Keaesa I CypbMbI,

I136aBuThCA OT IKese3a 1ecioK1o: mepex dKcTpakuieit
pacTBop nykno obpabarteiBaTh TakuM o6pasoM, 4To6bl BCe
nonel Fe®* soccranosmes po Fe**, a atn uonel ummiw e
nonytanku. Cnokiee ¢ cypnMmoil: ec UpPHUXOJINTCA OTAEAATE
peoretpakuieil nai na 6ojee O3 (UHMX dTamax MOIydCHIiA
MEeTAILIIYECKOrO LA,
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MeTo skILIKOCTHON SKCTPAKIU HiA adkuagpochopbl-
smu kiciotamMu (113 uunx ocobenno agdexrtTusuoil orxazaznach
au-2-sTisrescuagocdopnas KUCa0Ta) MO3BOMILT 3HAYUTEILHO
COKPATHTDL BPCMS HOIYYCHIUH DTOr0 pe;KOTO0 MeTalta, yMeilb-
OIMTL ero ceGecTonMOCTD I, TJaBHOe, I13BAEKaTh HILUL 6onee
NOJIO.

Ho tak moay4awT ToabKo uepuopoil muuil. A B dicre
rjaaBHBIX noTpebnreaeil smementa Ne 49 — nosynposojmko-
Bas Texuuka (06 oToM HUKe); 3MAYHT, 11Y3KCN BHICOKOTICTRI
nunuit. IlosToMy uepnoBoit nEanit paduunpymor 3saekTpoxn-
MHMY9ECKMMU HJAM XMMIYeCKEMH MerojiaMH. CBepXuMCTBIR IIH-
AUl MoJyyaloT 301HON miaBKoi v MetojoM YoxpalbcKoro —
BBITATHBAIIIIEM MOHOKPHCTAJJIOB M3 THUIJell.

Ha yro nnanit He rojen

WUunuit — nosonpHo tamensii (maotocts 7,31 r/em®) n
KpacuBmlil Merana cepebpucto-Genoro usera. Ero mnosepx-
HOCTh 1€ 3aMyTHela OKHCIOM IJIelKoH, Ha cBeTy ApPKo Oue-
CTIT JlajKe pacIl;laBJCHHBII ITHTHI.

Tem He Menee HHKOMY l1e TIPIIET B TOJ0BY ;1€1aTh yKpa-
meHus 13 aToro Metaqana. Kdsejaupel coBepluenso e uHrepe-
CYIOTCA 1M, KAK, BIpodeM, I GONLUIIHCTBO KOHCTPYKTODOB.
B kagecTBe KOUCTPYKINIONIIOro MaTtepuaia Il abcodioTHo
HIl Ha yTo He npurosel. CTepsens 13 A JErKO COFHYTL
nope3aTth 11a KYCOYKH, MOJKHO ()¢ OTILUMIYTh KycOYeK HIi-
AUA HOrTAMN., Yjusnreanno xuuaslit metrami! Hasectno, uto
cBHMIeL TOMe He GJeLIeT BBLJAWUIMICA NPOYHOCTHBIMII Xa-
paKTepHCTIIKAMII, Ol CAMBIil 11enpoyublil U3 METalIoB, ¢ KO-
TOpPBIMII MBL BCTpEUaeMCH B IOBCEIIEBHOM KH3HM, Y 1Haua
Ade Ipejen MPOYHOCTH HAa pacTsiKenine B § pas Melblie, 9eM
Yy CBHHIA.

B kadectBe mnpuMgpa odelp MATKOTo, MOJATIANBOrO K o6pa-
GoTKe MeTajia NPUBOAAT OOBLIYHO 4IICTOE 30J0TO MM TOT ie
ceurenl. Mumuit 8 20 pas msarde wicroro zosnota. a3 necarn
MHHEPAJIOB, COCTABJAILIIN IIKany TBeppoctd no Moocy, jne-
BATHL (Bce, KpoMe TadbKa) oCTABAAWT Ha nnauu cie:x. Oina-
KO, KaK 9TO HM CcTpailo, ;jlo6aBKa WHUIA yBENNYUBaeT TBep-
JOCTb CBITHIA It ocoBeniio 0108a.

HexocraTouHble TBep10CTh M TMPOYHOCTh WHJMUA 3aKpBLIN
eMy JIocTyn BO Mioric ofaacti Texuuku. K npumepy, mumimit
JIOCTATO9HO XOPOILIO 3aXBAThIBAeT TEMJOBBIE HEHTPOHBI, MOK-
HO Gblno 6Bl 1CMOIL30BATL €r0 KaK MaTeplial JMA peryaupylo-
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mux crep:kAelt B peaktopax. O HaKO B CHipaBOYHWKE IO pef-
KIIM MeTasinaM OH He QUTYpPIpPYeT jlaske B 4ilcje BO3MOMKHBIX
KOHCTPYKIIMOHHBIX MaTePHa/lOB aTOMHONR TEXHMKH — CJAHIIKOM
Henpouen. (IlpaBna, ects csemenus, 9To 3a py6GekoM mbITa-
JICH [e1aTh pery;Inpylolie cTepKHH H3 chjasa cepebpa,
KajIMIA If HHHA.)

Ho, necyoTps Ha RCKAIYUTENBHO CKBEpPHBIE MPOYHOCTHBIE
XapaKTepICTUKI A, ero IpPoN3BOJACTBO PACTET 1I pacTeT
AOBOJLIIO GBICTPO.

Ha uyto nuanii ronen

Ecrectseninio, aro B X1X B. paccesauHblil 1 HenpouHkri AH-
JUIM He HaXo;iMi OpakTHdeckoro upusmenenns. JInmp B 30-x
Tojax Hallero CTOJeTHA TOABHJIUCH HPOMBIIUJIEHHEE CIOCOOHI
nojydeHus ssemelita Ne 49 — ciencTeue TOro, 9T0 HHMKEHEpPH
TIOHAJM, HaKomel, Ije H Kak MCI0Jb30BaTh €ro csoeobpas-
Hellmue cBoicTBA.

Buavase unguit npusensin riasiusiM ofpasoM sl H3ro-
TOBNEeHHA mopmnnuukos. JloGaBka MHAMA yJyumaeT Mexa-
III9eCKie CBOIICTBA MOJMIHMIIMKOBBIX CIIJ1ABOB, LIOBHILAET MX
KOPPO3HOHHYIO CTOMKOCTh H CMaYHBAEMOCTb.

IInpoko pacmpocTpaHeHbl CBIHIOBO-cepebpAlible MORUIAO-
HIKH ¢ HHJHEBLIM MOBEPXHOCTHBIM cioeM. [/lemaloT mx rak.
Ha cranbnywo oclioBy HaHOCAT 3JIEKTPOJNITHYECKIN criocofoM
ToHKIIT caoii cepebpa. Haawmauenne artoro ciog — nprpgath
NOIUIIMIKKY TOBbIIEIIHOE comporusaenue ycramoctd, [lo-
BCPX cepeOpAIIOro cjiofl TaKIM e 06pasoM HAHOCAT CJOH
IIACTHYIIOTO CBIIHIA, a Ha Hero — ciioit euje foxee miacTuy-
HOr0 MHIHA.

Ho, xax MBI yxe ynoMunani, cnjias cBHHIIA ¥ ONIUA IPOY-
1ee H TBepsKe, 9eM KaK[blif 113 9TIIX MeTAaJJIOB B OT/IeJ1bHOCTH.
Iloaromy deThipexcioiinplit (ecaW CUMTATH H CTAJILHYK OCHO-
By) TNOJMINNHMK HArpeBaloT — 1A aydmeid nuddysan unnus
B CBHHUOBBIA ciaoil. YacThb HHIMA OPOHHKAeT B CBUHE H
HpeBpallaeT ero B CBURELOBO-MHAMeBbd cniaB. Ilpomcxonnr,
KOHeYHo, W obpaTHbIt npouecc — quddy3ua cBUHLA B CcJIOH
A, Ho Tommmuigy nocie;inero ¢J1og PacCUHETHIBAIOT TAKIIM
06pa3oy, uTobH ¥ nocie nporpeBa paGodas MOBEPXHOCTH 110~
WHIHKAKA ObliIa echail e TOJHOCThI0 HHANEeBOH, TO CHJIBHO
odorallleHOIT HITICM,

Takiie no/UINNHKI yCTAallaBIMBalOT B aBHALIOBHBIX @
asToMOGIABILIX BATaTeNAx. Yerblpexcioiizas Kouecipyi-
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LAA — 3TO NATHKPATHBII CPOK CayKOBI MOMMINIOHUKA [TO CPaB-
HEHHIO ¢ OOBIYHBIMIL,

B uexortopeix cTpaHax Esponnl NpoMaBOgAT TaKMKe CBHH-
110B0-6pOII30BbIe MOJIIHOHHKA ¢ HHIHEBBIM ILOBEPXHOCTHBIM
CII0eM.

Mupgnit namesn mpiMeuenie 11 B INPOA3BOICTBE HEKOTOPHIX
CcIIaBOB, ocobeHilo JerkomiaBkux. Mamsecten, wampumep,
cmiaB MuUA ¢ ramanes (cootsercTBenEo 24 nm 76%), koro-
pelil npu KoMmuartnoil TemMnepaType HaXOZMTCA B MUIKOM CO-
croauun. Ero temmepartypa nnasnesns scero 16° C. Ipyroii
cmjiaB, B COCTaB KOTOPOTO BMeCTe ¢ MHAHEeM BXOJIAT BUCMYT,
cBHIel, 0JIOBO I Ka/jAMni, miaBuTca mpu 46,5° C m mpuvens-
eTCsl V1A TosKaplioii cUruajJuaaluu.

Muor;a vuanil 1 ero cmiaBel NPUMEHAIOT B KadecTBe HOpH-
mosa. Dynydn pacniaBieHHRIMEH, OHM XOpOIIO UPHIMOAIOT
Ko MHOIMM MeTajjiaM, KepaMHKe, CTeK/Iy, a IOC/e OXJajIe-
HUA «CXBATHIBAIOTCA» ¢ HUMM Hakpenko. Takme mpmmon mpu-
MEHAIOTCA B TPOM3BOACTBE HOJYOPOBOJHUKOBHIX NMpHGOPOB H
B APYrHX OTpaciAAX TeXHHKH,

ITonyaopoBoaliuKOBaA NPOMBIIIJIEHHOCTL BOOGINE cTajla Oc-
HOBHHIM moTpebuTesnesm uuansa. Herotopwle coennHenus aie-
menta Ne 49 ¢ aanementamMu V rpyonsl 06/1agaloT ApKo BHpa-
FKEHHBIMI TONYNPOBOAHAKOBHIMEA cBoficTsami. Haubonbuiee
3Hadenne npuobpen anTuMoRMa UHAKA (HHTepMeTalJndecKoe
coe(HHEHIle IOCJHENHEr0 ¢ CYpPbMOIl), V KOTOpPOro o0co6eHHO
CHJIBHO MEHMETCA 3JCKTPONPOBOMAHOCTL MOJ JeHcTBHeM HH-
¢paxpacHoro manyuennsa. OH cTan OCHOBOH HHPpaKpacHBIX
JeTeKTOPOB — NPUBOPOB, «BUIALILX® B TEMHOTE HArpeThie
npeaMerbl (0T 3JEKTPOIIMTKH 0 BBIXJONHOH TpyGsl Tamka
uam MoTopa TArada). Hceratu, monmyduTh 3To coenmHenHe
049eHbL OPOCTO — HarpeBaHIeM MEXaHHYECKOH cMecH MHAHA M
cypbpMH. Jlenaerca ato, KoHedllo, B ojlee UeM CTepPUILHBIX
YCJIOBHAX — B KBaplIeBBIX aMOyJaX, B BaKyyMe.

Apcenng unana InAs tose npumenserca B uHppaKpacHbIxX
JeTeKTopax, a Takke B mpubopax AAA H3MEDEHHS HalpAMKeH-
HOCTH MarHuTHoro mois. Jl1A mpou3BomcTBa KBaHTOBBIX Tre-
HepaTopoB, coJHedHbIX OaTapeil, TPaH3ACTOPOB U IPYTAX OpPH-
6opos nepcrnekTitBeH H dochug uaaua. Oauako MoNyInTh ITO
coeanHeHue odeHb Tpyauo: ollo miaasutca npu 1070°C u on-
HOBpeMeHHO paanaraetrcd. MabekaTe 3TOro MOMKHO TOIBKO
coanaB B peakTope Gosbuioe (mopAgka aecATKoB aTMocdep)
nasiacuiue napos gocdopa.

«Cep;uzeyM» GONBIUNHCTBA HOJYNPOBOJHEKOBLIX TpUGOpOB
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CUHTAIT TAK Ha3bIBaeMbI p—n-mepexon. ITO rpaHANA HONY-
NPOBOJHAKOB  p-THANA —C  JBIPOYLIOi  MOPOBOAMMOCTBIO H
n-THHA — ¢ 2JEKTPOHHOW npoBoamMocThio. IIpamecr wEaux
NpHfaeT repMaHMI0 ABIPOUIIYI0 OPOBOAMMOCTB. IJT0 o0bcToA-
TeJbCTBO JIEKUT B OCHOBE TEXHOJOLHHM H3IOTOBJCHIA MHOIHX
THOOB repManuenbix auogoB. K numactunke repmanua n-tunoa
OpmKAMaeTCA KOHTAKTHAA UIJA, DOKDPLITAA CJI0OEM HHJNA, Ko-
Tophlit BO BpeMa (opMOBKH BOJABJAAIOT B repManiii, cosjlasas
B HeM o0JacThb p-TpoBOAMMOCTH. A eciy JBa WapakKa HdaAd
BILIABATH C JBYX CTOPOH [epMAaHHEBOH MJIACTHHKH, TO TeM
CaMBIM CO3JaeTcA p—n—p-CTPYKTypa — OCHOBA TPaH3UCTOPOSR.

O opouux mpumeHenusx ajeMenTa Ne 49 u ero coegnienni
06BI9HO [OBOPAT, N00aBlAA JOUTET «BO3MOMKHBIEY» HJIH «IO-
TeHUMaJbHRE», VX memalo.

K npumepy, nerkonnaBxkE#l HHEEN Mor OBl CHOYMHUTH OT-
JUYHOIT cMa3Koil 1JA TpymmHxcAa pnertaneit, paGotalouiax mpu
remnepatypax sbime 160, mo Hime 2000° C — Takae Temme-
paTypbl 9acTo pa3BHBAIOTCA B COBPEMEHHBIX MalIHBax 4 Me-
XaHH3Max.

Pasnoofpasne cymecTBYIOIIHX M BO3MOMKHBIX NMPAMEHENUH
0JJHO3HATHO YTBEPIKIAET: «XUJIOMY» METaJ1y WHAMIO y¥XHe HHA-
korna He ObITh Ge3paboTHBIM.

MEHJIEJEEB OB MHOIWHW. (OTpriBok mn3 ctathm «[lepmogmseckas
3aKOHHOCTh XMMHYECKHX 31eMCHTOB», 1871 r.)

«[TonoxxuM, 910 gam sneMeHT, ofpasywomuii OxHY. BbIIIe HE OKHC-
JAOIYIOCsH, He OWeHb JHEPrHYeCKYId OCHOBHYK OKICh, B KOTOPOIl
3KBMBa/MeHT 3neMeATa=38 (Hafo me 3a6LITh, 9TO B 3TOM UHCIAC 3AKAIO-
4aeTcA HeKoTopas, HeudbexscHas norpeminocTs). CrnpauIMBaeTCsl, KaKoOM
ero aTOMHbIA Bec Mau KakoBa ¢opmyna ero oxncu? [lpumas oxneu
cocraB R;0, Gymem uyetrh R=38, m DleMeHT OOMKHO TOMECTATHL B
| rpyony. Ho Tam Ba atom mecte yxe cront K=39, na cyns uo atom-
AHANOTMM OCHOBaHHE TAKOI0 pOAa [OOMKHO OBITH U pacTROpHMOE,
u smeprudeckoe. [Tpuygas orucu coctae RO, atommsiil Bec B 6yner=76,
g0 Bo Il rpynne HeT MecTa Ui 37eMEHTAa C TaKUM ATOMIIBIM BECOM,
toroMy 970 Zn=65, Sr=87, n1a ¥ Bce MecTa 3JIEMEHTOB ¢ MaJblMH
ATOMHBIMM BecaMH B Hell nojmsl. [lpugas okucm cocras R:Qs, Gymem
umeTh ana R atommslit Bec=114 r ero gomxkuo orHectm Kk III rpyome.
B ueit feficTBHTeNbHO ecTb cBofoamoe Mecto Memay Cd=112 m Sn=
=118 ans saeMeHTa ¢ aTOMHbLIM BecoM okono 114. Cyas Do atomaHa-
gorun ¢ Al:O; u T1:0s, ¢ CdO u SnO., orkyuchL ero molkeEa ORITHL cJa-
ObIM ocroBamliev. CHefloBaTelbHO, MOMKHO Cl0ja 1OCTaBUTH Hain aje-
sent. Ilpujias (ke) ei cocrap RO, moay«qum atomamil sec R=152, Ho
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B 1V rpymnne met MecTa [IA Takoro aileMeHTa. CpoGogHoe MecTo, co-
OTBETCTBYIOIlee 3JCMEHTY C aTOMHLIM BecoM 162, momkHo upmuHagIe-
aThb TaKOMY, €KHUCb KOTOporo OyaeT oueHb caal0l0 KHCIOTOW, cJa-
Geitmiero, gem SnO,, Ho Godee sHepruueckolo, 4eM PbO,. C atomumm
BecoM 152 ectb cBobognoe Mecto B VIII rpymme, 110 3aeMeHT 3TOro
MecTa, 3aHMMas cpenMuy Mexay Pd m Pt, momken of6inamaTh Takow
COBOKYITHOCTHIO CBOIiCTB, KOTOPYI0 HeJb3Sl He 3aMeTHTh IIPH N3YYCHHH
TeNa, H ecad ec HET B HeM, TO 3TO MeCTO M 3TOT Bec aToMa eMy il He
moaxonAT. IIpuaas okucu cocraB R,0s, monyeam atoMawlit Bec R=190,
HO B V rpymme HeT MecTa ANMA TAaKOTO 3JeMeHTa, MOTOMY, 4To Ta=
=182 u Bi=208, ma M 3neMeHTHl 3THX MecT KHCJOTHH B Bujge R.Os.

TouHO TaK ;Ke He HOJXOAAT HalleMy 3IeMeHTY M COCTaBbl OKIICJIOB
RO; n R;0, a moToMy eOMHCTBEHHbI MPHJAMYHBI Q14 Hamero Je-
MeHTa aTOMHBIA Bec ectb R=114, a okucu ero dopmyna R.O;.

tlo Takoii aneMeRT ® ecTh BHOMK. Ero skBuBascHT no Habaiogenino
Bunrnepa=37,8, caegoBaTellbHO, ero aTOMHBIA Bec AekKeH ObITh M3-
MeHeH (0 cMX Mop NpH3HaBaau ero=75, a okuch 3a In0) B In=113
coctaB ero okucH In,0; ero atomanamornm ua rpynnu 111 cyrs Al u
Tl, a u3 7-ro paga — Cd u Sn...

Yrobrl y6eaUTLCA B CIpPaBeMINBOCTH IIPHBEJEHHOTO BbILIE W3MCHE-
mHA B QopMyJe OKUCH MHAMA M B aTOMHOM Bece IHJI, st ONpeNesiy
ero TernnoeMKocTh ¥ Hammen ee (0,055) cornacHoio ¢ TeM BLIBOJOM, KO-
TopbIA OblI cHelaH Ha OCHOBAHMH 3aKOHA MePUOAMUHOCTH, HO B TO iKe
BpeMsa ByH3eH, HCIOBITBIBAA CBOIi H3ADIHBIH KaJopMMeTpHYeCKMH NpH-
eM, TaKyKe ompejeluy TEIUIOCMKOCTb MHJHA, M HalUH pe3ynbTaThl OKa-
saauch cornacHEuMM (Bymaen paer gucao 0,057), a notomy HeT HHKa-
KOTO COMHCHMsSI B TOM, YTO NyTeM NpUMEHCHIs1 3aKOHA MEePUOAMYHOCTH
ecTb BO3MOMKHOCTb MCHOPABIATL aTOMHBIE BECA Ma/l0 HCCACTOBAHHBIX
3JICMEHTOBY.

UHINA-BAIIUTHHK. HaHococToitkocTs MaTepuasia oObIuHO YBesml-
YyNBalOT, HAROCA HAa €ro MOBEepPXHOCTh Kakoii-HuOY/bL TBepnblil COJaB.
JT0 MOBATHO: NpH TPCHAH TBEPALIA TOKPOB Majo MCTApPAeTCs I 3aDii-
OlaeT OT H3HOCAa OCHOBHON MaTepnaa. OJHAKO MOKHO MOBBIIIATH M3HO-
COCTOHMKOCTb M APYrHM crnocoGoM — HaHeceHHEM MATKoro RHAusA. [ledo
B TOM, 4TO MHJMil 3HAYMTENbHO yMeHbINaeT Koa@@RUMERT TpeHHsI.
HanmpmMep, ctanbHble Prabepbl JUIA BOJNOYEHHA aJAIOMHHHA IOCHe IIO-
KPLITHA MHAKEM W3HANABAIOTCA IOYTH B HOJTOpAa pa3a MejicHHee,
ueM ofpigEnie, MHANH NpUMEHAIOT TaKie OAA 3aIUTLI OCTPUH KOH-
TaKTOB M rpaduTOBLIX METOK B aneKTponpubopax.

Ha jkene3o M cTalb Henb3f HeNMOCPeACTBCHHO HAHOCHTb HHRMIL
[loaToMy siene3Hbic M cTajbHble H3Je;IMA CRavana MOKPLIBAIOT TOI-
KEM caoeM (mo 0,025 MM) OHHKA HJIH KAAMIA, 3aTeM HAHOCAT LT
M HarpeBaloT 40 TeMIepaTypbl 9yTh 6onbmeif, ueM TemmepaTtypa IuiaB-
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NeHRA MHANA. 3a HECKONBKO 4YacoOB BBHIIEPKH IIPA TaKod Temmepa-
Type HHAHE M MaTepHaT moicIos szanMHo wddvHmpywTt. O6pasy-
€TCA MpoYHoe, YCTOiUuHBOe K KOPPO3HM 1l HCTIHPAHHIO NOKPHITHE.

I'OPH, TOPU fICHO... M3anapua cyuTaeTcs, 4To Ay4llle BCero OPOMeK-
TOpHble 3epkalla fenaTh M3 cepebpa. OaHako, o6najas BHICOKOH OTpa-
KaTeNbHOM CcOCOGHOCTLIO, cepebpo MOBOILHO GRICTPO TYCKHEET Ha BO3-
ayxe. Ha nomours cserorexmmkaM upuimen unfpuil. CepeGpsiabie 3ep-
KaJa ¢ MHAUCBLIM NOKPLITHEM He TEepPAIT OTpa)KaTelbHOH CIOCOGHOCTH
HaMHOIO foablle cepebpAHbIX.

Conyt HHAMS NIPHMEHSIIOT B KauecTBe N00aBOK K HEKOTOPHIM JIIOMH-
HecUeHTHRIM cocTaBaM. OHR yHuuTOKaloT ¢ocdopecneHnnI0 COCTaBa,
110c/e TOro Kak BO30yxaenme cHATO. Ecam obbluAas JoMEREecHeHTHAA
JaMra 1ocie BLIKIIOYEHHs ellle HEKOTOpPOe BpeMA MpPOMOIKAET CBe-
THTb, TO JIaMIIa C COCTABOM, COlepMallllM COJH MHJAA, TacHeT Cpa3y
nocsie BHIKIIOYEHHA,

METAJJTHUYECKUA «MBIJIBHBIA ITY3bIPbs. ToEKOCTEHHELIA MOMRIH
map naE 060M04Ky MHEON GOpMBI NmpoIme BCEro cAenaTh Tak. U3 nerko-
IJIABKOTO HMEAMEBOr0 CIlaBa OWIABAIOT H3felde HY:KHOH ¢OpPMH &
2/IEKTPOJUTHYECKH TOKPHBAIOT OT0 HY;KHHM MeTamnoM. Ilocie artoro
HafenHe HarpeBalOT, MHANEBHIl CIIaB IIaBUTCA U BHUIMBAeTCA, a B py-
Kax MacTepa ocTaeTcs TOHKas oGomouka.

WUHIUN U CTERJO. CoeanHATL MeTakdan €O CTEKIOM MOKHO NpH MO-
MOIIM NPOCTOM MaHKM, CCJAM NMpHANOEM CAYKNT M3BeCTHHIA criaB Bypa
¢ nobaskoit 189% wumAua. Takoit npanoi naasaTcs upH 46,5° C. A uro-
6ul cpenaTh CTEKJIO TMpPOBOAAIIAM ONeKTPHIECTBO, ero WOKPHIBAIOT
okncbio mHAMA. IIpH 3TOM npO3pavHOCTH CTEKIAa NPAKTHYECKH He
yMeHbIIaeTcsl. UEAAeBLle HHTH NPUMEHAIOT TaKKe A HaHeceHUA
ceTOK na 06LeKTHBLI TeJeCKONOB,

HHAHN B IIJIOMBE. Heckounko Jaer uasag B CIIIA 3anatentoBan
HOBbIl MaTepua1 maa 3y6Hbix miaom6. Hapsay c cepeGpoMm, oloBoM,
MEBEKOM II MeJbI0 B €ro COCTaB BXOAMNT mopomikooOpasHbiil HEAEHE, JTOT
KOMIIOHERT CBOAHT K MUHHMYMY YCAaAKy NpH 3aTBEpAeHUH KOMIO3ULHUA,
B Takoii AenMKaTHOA o0MacTH NpPHMEHCHHA, KaK CTOMATONOTHA, 3TO
BaxkHO. K ToMy ke, MaTepHManl OTIAM4YAcTCH BLICOKOH KOPPO3HOHHOHR
CTOMKOCTBHIO I MeXaHUYeCKOll Npo4YHOCTLIO,



0J10BO

0U.10BO — O;UIH H3 HEMUOTHX METANA0B,
H3BECTHBIX HENOBEKY ellle C (OUCTOpU-
vecknx spemed. Ouoso » Me1b Oblau
OTKDBITHl paHbIlle Kelle3a, a canas nx,
6poH3a,— 3T0, MO-BILIMMOMY, CaMhlil
nepsslift  «HCKyccTBenHbIil»  MaTepnal,
MepBulil  MaTepHaa, OPHUTOTOBACHHDBIA
9eJI0BEKOM.

Pesyapratel apxeojoruueckux pac-
KOMOK MO3BOJAIOT CYATATh, UYTO eIOe
3a DATH THICAYCNETHN N0 namiell dpul JIOJAW YMeJH BBIMJAB-
1ATL B camo ojoso. Masecruo, uto gpesuue ernnTsAHE 0J0BO
1418 npoudBoicTsa Gponant Bo3uan us Ilepenn,

ITon masBanmem «Tpamy» 9TOT MeTall OINCAH B JDERUEHH-
nmiicxoit nutepatype. Jlarnuckoe mBa3zpaaue ojsora stannum
OpPOACXOJNUT OT CAHCKPUTCKOIO «CTa», 4TO 03#Ha4aeT «TBep-
bl

Yoomunaune o6 o1ose pcrpeuaercs u y Tomepa. [loarm
3a [eCAITL BEKoB ;10 HOBOH 3pbl PEHHAKUAHE NOCTABJIANM 0JI0-
sHUHYIO py1y ¢ DpHTaHCKHUX OCTPOBOB, HA3LIBARIIUXCA TOTNA
Kaccutepniiamn, OTtclojla HazBaHMe KaccHTepitTa — BaskBeii-
uero U3 Mmunepajios onosa; cocras ero SnQ.. [[pyroit sai:-
Hpli  Miulepa’d — CcTaHHHH, HJIM  OJOBADHHIE KoJ9eM1aH,
Cu.FeSnS.. Ocraanuvie 14 munepanos anementa Ne 50 seTpe-
qal0TCA 11aMIION0 perke M NPOMBIIIEHAOrO 3HaUeHAA He AMEIOT,

Mexny npouuM, Hamu OpeaKd pacnoiaraiau Gosee Gora-
TBIMH OJIOBANNBIMEI pyfaMu, 9em Mbl. Moskno Gbui0 BhINNaB-
JATH MCTaAd HelloCpeACTBeHHO M3 pyj, HaXOAAWILIXCA HA TO-
BepXHocTH 3eMan U 0GorameHHBIX B XO€ eCTeCTBEeNHBIX OpO-
1leCCOB BbIBETPUBALINA H BhIMBIBaHUA. B Halue BpemMsa Takux
pyn yie meT. B coBpeMeHHBIX YCJAOBHAX MpOIecC HOJYYEHUH
0JI0Ba MHOrOCTYNenvaThlii # TpynoeMkuil. Pynel, ua KoTopsix
BLULIABIAIOT 0JI0BO TCMEpL, CAOMKHKI 10 COCTaBY: KpoMe 3je-
sieata Ne 50 (B Bujte oxucia wiau cynbpunga) B HUX ofHYLO
npUCYTCTBYIOT KpeMuwuil, »Kene3o, CBHHel, Melb, ILHMHK,
MBIMIBAK, AJIOMURIHA, Kaabllil, sonsdpaM m Apyrme anemes-
Tol. Huinenrnrie onosAnunie pyan pefiko cofepskat 6ogbire
1% Sn. a poccsimi — i toro mMespme: 0,01—0,02% Sn. Aro
3HAYUT, 4TO 08 DONYYEHHA KHIOorpaMma oJoBa HeoOXOZMMO
mobbITL 11 nepepaboraTh 110 MeHbiueil Mepe LEHTHEp PYAHL.
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Kak noayuaoT 01080 U3 pyx

ITpouasopctBo anementa Ne 50 ua pyn w poccwimeil Bcerga
Hagunaerca ¢ oborautennd. Meronsl oborallleHHs OJOBAHHBIX
pPYU 10BOsbIO pasHooGpasHbl. IIpHMeHAOT, B YacTHOCTH,
TPaBHTALMOHIILIA METOJI, OCHOBAHHBIA Ha pasiMYHM IIOTHO-
CTH OCHOBHOTO H COHYTCTBYIOIIUX MitnepadoB. I[lpim 9arom
HeJib3A 320b1BaTh, YTO CONYTCTBYIOUIME ajlCKO HE BCerja Obl-
BalOT nyctoit noponoi. Yacto ouun cojgepikar lernHble Meral-
aBl, Hampumep BosbdpaM, THTAH, JaHTAHOM . B Takux cay-
9aAX W3 ONOBAHHOW PYNBI NBITAlOTCA H3BJeub Bce MeHHBIE
KOMIIOHEHTHI.

CocTaB mMOJNy9eHHOTO OJOBAHHOTO KOALEHTPATA 3aBHCHT OT
CHIPDBA M ele OT TOr0, KAKUM CI0coGOM 3TOT KOHUEHTpPAT OO-
nydanu. Cogepmxanue ooBa B HeM KoseGnerca ot 40 10709%.
Honuenrpat uanpapiasioT B nedn ana obxura (npm 600—
700° C), rne 43 Hero yJajJATCA OTHOCHTEJNBHO JETy4ne INpH-
MEeCH MBINIBAKA U cepbl. A GOJBIIYIO 9acTh jKejie3a, CYypPbMBHI,
BHCMYTa U HEKOTODBIX [PYTHX METAMJIOB Y#e mocje obscira
BBILIIEIAYHMBAIOT coJiAHON Kucaotoi. Ilocae toro xak ato cne-
JIaHO, OCTAETCHA OT/eJIMThL OJIOBO OT KHCJIOPOJa H KpeMiisn.
[ToaToMy nocnegHAA cTagdA OPOM3BOJACTBA YCPHOBOTO 0JIO-
Ba — IUIaBKa ¢ yrieM W ¢uocaMd B OTPayKaTCJNbHBIX WJA
aneKkTpudeckux nedax. C QU3aMKo-XMMHYIECKONR TOUKH 3peHHA
3TOT IIpoliecc AHAJOTHYEH JOMEHHOMY: YTJIepol «OTHHMaeT»
Y 0JI0Ba KHCJIOPOA, a QIIIOCH OpeBpamialoT JBYOKHCH KPEeMHMA
B JIEFKHI 110 CPABHEHHIO ¢ METAJIOM MIJIAK.

B gepHOBOM 0JO0Be mpHMeceil emie MOBOJILHO MHOTO: 5—
8Y%. UTo6bl monyduTh MeTams copToBeIX Mapok (96,5—99,99%
Sn), ECHONBIYIOT OTHEBOE WM pee INTEKTPOJITHIECKOE pa-
dmaupoBanne. A HY)HOe NONYNPOBOAHMKOBOH NpPOMBIOIIEH -
HOCTH 0JIOBO 9YMCTOTOH HOYTH mecTh paeBaATOK — 99,999859,
Sn — monywalT npedMymecTBEHHO METOAOM 30HHOH OJaBKH.

Ewe oann HcTO9HHE

Haa roro 4Tobsl monyYuTh KHIOrpaMM 0J0Ba, He 06s3a-
TeNbHO mepepafarTeiBaTh HeHTHEp py/bl. MoMHO NOCTYDHATBH
unage: «oboppate» 2000 cTapeix KoHCepBHBIX GamoK.

Beero ammb mosrpaMma oJ10Ba NPUXONUTCA Ha KamAylo
6agky. Ho nomHosenRble Ha MacmTabbl NpPOI3BOJICTBA 3TH
MoJNyTpaMMbl HPEBPAINAIOTCA B JeCATKH Toul... Jloas «BToO-
PHYHOrO» 0J0Ba B INPOMBIIIEHHOCTH KANUTAAUCTHIECKAX
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CTPaH COCTABIAET MPHMEPHO TpeTh ofImero NPONIBOJICTRA.
B wamreil cTpane pafoTalOT j€CATKH NPOMBILLIEHHBIX YCTAII0-
BOK 0O pereHepalllid 0JIOBA.

Kaxk e cunmawt onoBo ¢ Gemoit mectn? Mexannveckiyu
cnocofaMil  cienaTh 9TO TOUYTH HEBO3MOKHO, M03TOMY HC-
NOAB3YIGT paajiidiie B XHMHUIECKHX CBOHCTBAX IKeseda n oo~
Ba. Yame Bcero xecTh 06paGaThiBAIOT rasoofpastbiM XJI0POM.
Jlleae3o B oTcyTcTBHe Baaru ¢ nim He pearnpyer. Ooso e
coenHACTCA ¢ XJ0opoM oueHb Jerko, OfGpasyeTcs [\bIMAIIAA-
CA MUIKOCTh — xaoproe oioBo SnCli, KoTopoe 1puMeHAOT
B XMMHUYECKOH M TEKCTHJIbHOH NPOMBIOLIEHHOCTH HJIM OTIIPaB-
JAIT B 3JEKTpoju3ep, 4ToObl MOJYIHTH TaM M3 Hero Meran-
auoecKoe 070B0. M onATH HaYHETCA «KPYroBepTh»: 3TAM 0JIO-
BOM IOKPOIOT CTAJNBHBEIE JHUCTHI, TMoaydaT Oeayro »ecTh. U3
Hee cresnaloT GamkW, OaHKM 3aMONHAT eNOd M 3anedaTaloT.
TlotoM HX BCKpOI0OT, KOHCepBH cBegAT, GaHKE BBIGPOCAT.
A notoM onu (He BCe, K COMAJNeHWI0) BHOBh HONAAYyT HAa 3a-
BOJIBI «BTOPITHOTO» OJIOBA.

JIlpyrue aneMeHTH COBepINAIOT KPYroBOpOT B NPApOJe ¢
ydacTHeM pacCTeHmil, MuKpoopranuasmos i 1. fa. Hpyrosopor
0JI0Ba — [1€JI0 PYK UeJOBCUCCKIIX.

OnoBo B crtaBax

Ha xoHcepsuble fanku 1njer NpiMeprno IoJoBHIA MIIPOBO-
ro Opou3Bo;ICTBa oJoBa. Jpyras mosoBHlIa — B METAJJYpPUHIO,
JJIA DOJYYeHHA PasjiMYHBIX ciiaBoB. Mer He Gynem nonpobuo
paccKaanlBaTh 0 CaMOM M3BECTHOM M3 CIIaBOB 0JioBa — Opom-
3e, ajgpecysa 4WTaTeJedl K cTaTbe 0 MeQH — IPYrOM BaKueil-
nieM KoMImoHeHTe 6poH3. ITo TeM 6ojiee OmpaBHAHO, 9TO €CTh
GesonoBaHAEBIe GpoH3bl, HO HeT «beaMenmbix». OgEa M3 raan-
HBIX OPHYAH c037aHAA 6e3010BAHEBIX 6poH3 — NePUIHTHOCTD
anementa Ne 50. Tem me MeHee 6pomsa, cojmepKaliad 0J0Bo,
OO-TIpe}KHEMY OCTAeTCA Ba;KHBIM MaTepHaloM d g Manliu-
HOCTPOEHHUA, U IIA ACKYCCTBA.

TexAAKa HyMTaeTca W B JPYTUX OJOBAHUWEIX cruiaBax. Mx,
OpaBia, NIOYTH He NMPUMEHAIOT B KadecTBE KOHCTPYKIHMOHHBIX
MaTepHaJioB: OHM HeJOCTaTOYHO NPOUHBI U CIMIIKOM HOPOrA.
3aTo y HHEX eCThb Jpyrde CBOHCTBA, NO3BOJAKUIME pelaTh
Ba)KHble TeXHUYECKHC 3a7a9H OPU CPABUMTCALEO HeGOoabIIIX
3aTpaTax Marepana.

Yame Bcero 010BAHHBlE CINIABHI NPHMEHAKT B KadecTBe
aHTEGPHEKIHOHEABIX MaTepwWaNoB Mim npunoes., Ilepswe nDo3-
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BOJIAIOT COXPAHATh MAMMAHLI W MeXaHA3Mbl, yMEHbIasA Mo-
TepH I1la TpemHe; BTOPbie COCJHHAIOT MeTaJJHdyecKue Je-
TaIL

N3 Bcex auTH@PUKUMOHHBIX CIUIaROB HAMIYUNIIIMH CBOCT-
BaMit o0aa;1af0T onoBAHIBIC 6a60HTHI, B cocTaBe KOTOPHIX 10
90% og0oBa. MArkHe 1 JETKOMJIABKIC CRIUHIOBOOJIOBANHEIO
OpHIIOH XOPOIIO CMAYHBAKT IOBEPXHOCTH GOJALHINHCTBA M-
Ta 0B, 06:(11,1a10'r BbICOKOﬁ IJTACTUYIIOCTLIO II COIlpOTHB.TIeHH-
eM ycranoctd. Ojgnako o6aacTe HX NpIMenenus OrpaHidyiBa-
eTCA H3-3a HeJOCTATOYHON MEeXAHHYECKOII NMpOYNOCTH CaMHX
IIpUIIOEB.

On0BO BXOMT TaK#e B cocTaB THmorpadcKoro cmiasa rap-
ta. Hakonen, cniaBel HA OCHOBe 0OJIOBA OYEHBb HYMHBL JJMEKT-
poTexHuKe. Bamueduit Matepman [IA 3/eKTPOKOHICHCATO-
POB — CTaHMOJb;, 3TO MOYTH YHUCTOE OJIOBO, HpeBpalleHHoe B
TOHKNe JucThl ([OJA APYrdX MeTajioB B CTaHHOJe He mpe-
Beimaetr 5%).

Mexay npounM, MHOTHe cHJaBbl 0JIOBA — UCTHHHBIC XMMH-
deckue coeTuHeHHA aneMeHTa Ne 50 ¢ ApyruMm MeTalJaMH.
ConaBassnch, 0I0BO B3aUMOAEHCTBYET C KaJbllUeM, MariHeM,
IEPKOHHEM, THTAHOM, MHOTHMH peIKo3eMelbHBIMH 3JIeMEenR-
taMu. OGpasyrolueca NPy 3TOM COEIMHENUS OTIMYAITCH J0-
BOJBHO 0OJBUION TyromiapkocTblo. Tak, CTAHHHJ UHPKORUA
Zr;Sn, nnasutca aume npa 1985° C. U «BunoBaTa» 3gech ne
TOJLKO TYrOIJIaBKOCTh WHPKOHHA, HO It XapaKTep CIIaBa, XH-
MHYeCKasA CBfisb Mekny obpasyromuMmn ero seuectsamu. Unm
apyroit mpuMep. MarHnit k 4icay TYrommaBkiIX MeTasIos He
otHecemb, 0651°C —jamexko Ne peKopanaa Temmeparypa
maasaenus. ONoso naaBHTCA Npu cute Gojlee HHU3KoH TeMIe-
parype — 232° C. A ux cnaas — coeiunenne Mg.Sn — umeer
Temnepatypy naasienua 778° C.

Tor dakr, uto aneMent Ne 50 obpasyer J0BOJBHO MIIOTO-
YHCJIEHHBbIE CINTaBBl TAKOTO POMA, 3aCTaBIAET KPUTHYECKH OT-
HECTHCh K YTBED:KIEHHMIO, 4TO JUIOL 7% MPOM3BOINMOYO B
MHpE 0JI0oBA pacxoAyeTcd B BHIAe XHMHUYCCKHMX COeIMHEHHA
(«Kpatkas xuMudeckas IHUMKIoneaus», T. 3, c. 739). Bu-
OMMO, pedb 31eCh HRET TOJBKO O COeJUHEHHAX C HeMeral-
JNaMH.

Coenm!emm € HeMeTaJadJJaMH

M3 sTux BeutectB Hanboapmiee 3Hadende IMEIOT XJOPHIBI.
B Tterpaxaopuae onosa SnClL pactsopawtea moi, ¢ocdop,
cepa, MHOTMe opraHudeckue BemecTBa, IloaTomMy m Hcmoab-
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3yioT ero raasneiM ofipasoyM Kak BechbMa cnenudunecknit pac-
tBopuTedh. Juxaopii odosa SnCl: npiMeHAIT Kak 1Lpo-
TpaBy Opit KpaHIeniy i KaKk BOCCTANOBHTENDL IIPH CIIIITE3C op-
ramieckix spacurtedeii. Te me @yurmnn B TERCTHALIOM
IpON3BOJICTBC €Hle Y ooro coenuenis anementa Ne 50—
craunara natpust Na.SnQO,. Hpome Toro, ¢ ero nosomrio yrs-
HCNAIOT 1K, ’

[TpoMbimIennocTs  orpaludeinno  HCMOJLAYET I OKNCHRI
oaoBa. SnO HpuMeHAT [UIA MOJdydeHiiA pyOGHHOBOTO CTCKA,
a Sn0, — Ge.1oil raasypi. 30J0THCTO-3KeATLIE KPRCTAMIIBL Uil
cyabduna onosa SnS, HepeaKo HA3BIBAIOT CYCAlbHBIM 30.10-
TOM, KOTOPBIM «30J0TAT» [epeBo, FHOc. ITo, eClAn MOMHC T1aK
BBIPA3UTBCA, CAMOE «aHTIICOBpeMeHHOe» MpuMeHelue COeIl-
HeHit osoBa. A caMoe coBpeMeHHoe?

Ecaw umeTs B BALY TOJARKO COEMHERNUA 0J0BA, TO 3TO MpU-
MmeHeHne ctannata 6apua BaSnQO; B pagdoTexnunke B KagecT-
Be NIPEBOCXOJHOrO II3JEeKTPHKa. A OJWH A3 B30TOMOB 0JI0BA,
"°Sn, ceirpas 3aMeTHyio posnb npa usydennu sddexta Mece-
fayapa — ABnenda, Gnaromapa KoTopoMy Obld co3flaH HOBHIH
METO;l MCCJeIOBAaHUA — raMMa-pe3oHaHCHAA CHOEKTPOCKOMUA.
M aTo He exmucTBennblil ciydail, Korma ApeBHHUIT MeTana co-
cayxua cay6y cospemeHHON Hayke,

Ha npasepe ceporo ofioBa — opnoil 13 Mopudukanui ane-
senta Ne 50 — Geia BeisIBMENa cBA3b MeKAYy CBoiicTBaMm @
XUMIUECKOl HpPUPOJO  HONYOPOBOXHMKCBOLO MaTepHana.
W aTo, BILUMO, eUIHCTRENIOE, 38 9TO CEPOE OJIOBO MOMCHO HO-
MAHYTHL NOOPLIM CJIOBOM: Bpefla OHO mpHiecio Oonbime, deM
noaes3sl. Mpl eie BepmeMcsa K 3TOH pasHOBWHOCTH 3jaeMeRTa
Ne 50 nmocne paccrasza o emle oAHOH GoJIbILON U BaXcHOIl rpyu-
me coeMHEHUA 0JN0Ba.

06 omoBooprannke

dMeMeHTOOpraEWIeCKAX COETMHEHHH, B COCTAB KOTODHIX
BXORHT 0JI0BO, H3BECTHO BEJIHKO® MHOMecTno. IlepBoe m3 HAX
noaydveno eme B 1852 .

Crauasna BemmecTBa 3TOr0 KJIacca TOJYYadH JIMMIL OfHAM
cnocofoM — B 06MEHHOM peaknn® MeMAy HCOPraHIYECKAMU
coeMEEHNAME oJoBa ¥ peaxtmsaMmm I pumbapa. Bor mpumep
Takoil peaximu:

SnCl, + 4RMaX — SnR, + 4MaXCl

(R apmecw — yrmepo;iopo;nslii panukan, X — rajores).
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Coe;utnenna coctapa SnR, nripokoro npakTAYecKoro mwpn-
senennn e naman, Ho nsenio s wony goayuaenn pyrie
OJAOBOOPIAHIGECRIC BCULCCTHA, 1HOTL3a KOTOPBIN HCCOMUEHHA,

Buepsuie gurepee K 0J0Boopraiiike 8o3HiE H TOAL nepsoi
suposoil Bofinot. Houtn see opramiveckiue coe;UNCHUR  0.10-
B, HOJVUCHILIC B TOMY spesenn, Ouiiin Tokenunsl, B kavecTt-
#C OTPABISHONUIN BCIICCTH OTH COCANNCHIA De GbLI HCTob-
30BaNLL, 11X TOKCHYIIOCTLI [ITA HACCKOMBIN, NaCCHCBbIX rpHb-
Kog, BpeLix MikpoGor Bocnosniosatics nodrke. Ha ocnonre
anerata tpudennaonosa (CaHs):SnOOCCH, Gbia cossian ad-
dextuBuLii npenapat aas 6opbbul ¢ rpndrosbiMi 3abonesa-
uuAMH kaprodeas U caxapuoil cBekiabl. Y DdToro Inpenaparta
0Kasaloch, elle o/11t0 Moae3Ioe CBOIICTBO: 01 CTHMYJIIPOBa
pocT M pa3muTiie pacTelii.

Haa 6opbbbl ¢ rprOkasir, pa3BnBAlOIUMIICA B annaparax
11eNI110J103H0-0yMasK 1ol NPOMBIMLIEHHOCTII, NPUMENAT jIpy-
roe BeiyecTBo — ruapookict,  Tpubytnaoaona (CiH,p).SnOH.
JTo HAMIOro HOBBLILIAET MPONH3BOUITENLHOCTL annapatyphl.

Mnuoro «npodecenii»  y  juaaypuuata ubyTiaonosa
(CiHs):Sn (OCOC, H:3),. Ero ucnoiauaywT B peTepiinapuoi
HPAKTHKe Kak cpelcTBO NPOTHR rejdpsituton {rancron). 210
#Ke BeUIeCTBO IMIPOKO MPHMENAIOT B NIUMIYCCKOIl HHPOMbILI-
JIERHOCTH Kalk CcTabuin3aTop NOANBIHINLINIOPHAAQ 1T APYTUX
HoAHMEepuBIN MaTepna’ioB il Kak Katazanaarop. Cropocrn pe-
akuny ofpasonaia yperaHos (MOHOMCPBLI HOTHYPETALOBBIX

Oaosaunor yrsaps XVIII B.
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Kay4yKoR) B MPHCYTCTRAM TAKOTO KaTajlizaTopa Bo3pacTaeT
B 37 ThHIC. pas.

Ha ocnose ogosoopranudeckux coe;utteniit cosjaunt ad-
dexTHBIbBIE BHCEKTHIIALI, 0J0BOOpranHdYcckie cTeKda Ha-
NeWHO 3allMaloT 0T PEUTICHOBCKOTO 0Baydenus, noauMep-
HBIMH CBIHEL- I OJOBOOPTaHMYECKIMH KpacKaMA MOKPLIBAKOT
NMoABO/IIbIe WacCTH Kopabieil, 4To6bl Ha HUX He HapacTanu
MOJITIOCKI,

Bce ato coemumenns weThipexsasefnTHoro oixosa. Orpaum-
9YeHHBIe PAMKA CTAThbH HE MO3BOJIAIOT pacCKasaTb O MHOTHX
APYTHX MOJE3HbIX BeIIecTBax 3TOro Kjaacca.

Oprapgdeckne coefHHEHHA ABYXBAJEHTHOrO 0J10Ba, HANpo-
THB, HEeMHOTOUHCJAENHB H NPaKTHYECKOTO UpHMEeHEHHA NOKa
OO4TH 11¢ HAXO/IAT.

O cepoM oxoBe

Mopoauoii aumoit 1916 r. maprua onosa Geina ornpaBieHa
no kenesnoit gopore ¢ [dansmero Bocroxka B espomneiickyio
uwacth Poccin. Ho ma mecto npuGeinm me cepebpmcro-6Gensie
CITUTKA, 4 TPeNMMYINeCTBEHHO MEJKHH cephld MOpOINOK.

3a 9eTblpe rofia A0 3TOro Opomaomyia Katactpoda ¢ sKcme-
aunueidl momspuoro uccaejosatelds Pobepra Crorra. Jxcme-
AMLEA, vanpasiaasmasca kK H)EoMmy modiocy, octatach Ges
TONJIMBA: OHO BLITCKJO U3 KEJE3HHX COCYNOB CKBO3b IIBHI,
IIPONIAAHHBIC 0JIOBOM.

IIpnMepHO B Te Ke rogbl K H3BECTHOMY PYCCKOMY XAMHKY
B. B. Maprosuukosy o6paTuinch U3 HRETEHOAHTCTBA ¢ NPOCH-
60it 06BACHUTD, YTO NPOMCXONAAT C JYKEHBIMH dallHHKAMH,
KOTOPBIMH cHalKanm pycckyw apmuw. Yaftamk, koTophIid
npuseca® B naGopaTopiio B KadecTBe HALIAJHOrO IIp@EMepa,
Gbl1 OKPHIT CePBIMA MATHAMA 4 HAapPOCTAMM, KOTOpHle OCHOa-
JUCH Jla’ke NPH JIETKOM [OCTYKNBaHUM pykoil. ARanmu3 moka-
3aJ, UTO W OBUIB, B HAPOCTH COCTOANH TOJNBKO H3 0J0Ba, Gea
Kakux 6b1 To HE O6BITO mpAMeceit.

Yro e OPOMCXONHMIO ¢ MeTANJIOM BO BCeX 3THX CIY-
yaax?

Hakx w MHOrWe gpyrne aieMeHTHl, OJOBO HMeeT HECKOJILKO
angoTpomudeckux Moaudukanmui, NCCKOMBKO  COCTOANMM.
(CnoBo «annoTponua» mepeBOjUITCA ¢ CPEYECKOT0 KAK «JpPy-
roe cBOHCTBO», «ipyroil nosopor»). Ilpn HOpManbLnO NatOCO-
BOI‘;I TeMOEePATYPC OJTOBO BBITIHAANT Tagr, UTO HHKTO HE MOMKeT
YCOMHITLCSH B NPHHAMUIEIKHOCTI €ro K KilacCy MeTaldnos.
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Beasiit Mmetasut, niacTayunblii, koskuit. Kpucrannm Genoro ono-
Ba (ero unaseipaiot eme feTa-oxoBoM) Terparonanvnsie. Jlan-
Ha pelep aleMeHTapHOM KpHCTaJIMueckoil penieTka — 5,82
u 3,18 A, Ho upu Temneparype umwe 13,2°C  «nop-
MajbHOe» COCTOAHHE 0J0Ba HHOoe. LjBa jlOCTUIUYT ITOT TeM-
OepaTypHBId Iopor, B KPHCTAJUIHYECKOH CTPYKType OJIOBSAR-
HOro CIUTKA HayuHaeTcs nepectpoiika. Benoe onoso mpespa-
[jaeTcA B HOPOILIKooOpa3Hoe cepoe, WiH anb(a-oJ0BO, U deMm
HH)ie TeMIilepaTypa, TeM GoJjbllie CKOPOCTh 3TOrO Npespalme-
gHusa. MaxkcumyMma ona gocturaer npu maayc 39° C.

Kpncranansl ceporo onoBa KyOuuecKoil Koundurypannn;
pasMepsl HMX 3JeMeHTapHbIX fAdYeek Ooiblue — juuHa pebpa
6,49 A, TlosToMy IIOTHOCTH CEpPOTO OJOBA 3aMETHO MeHbIIe,
aem Genoro: 5,76 u 7,3 r/cMm® cooTBeTCTBEHHO.

PeaynbraT mpeBpamenus 6enoro onoBa B cepoe HHOrAA
Ha3bIBAIOT «OJOBAHHON gyMoii». IIATHA M HapocThl Ha apMei-
CKHX 9JailHMKaX, Barousl ¢ OJIOBAHHOH NbUIBIO, IUBLI, CTABIIUE
OPOHAAeMBIME A  JKUAKOCTH,— CIelcTBUA 3ToH  «6o-
JIe3HU Y.

ITogemy ceitgac He cayuawTcd nogo6Hble ucropru? ToabKo
0o OJHOH NpHYMHE: OJIOBAHHYI0O YYMY HAYIHJIHCH «JI€THATHY».
Briacuena ee (QuauMKo-XxEMHYecKass NpPHPOJAA, YCTAHOBJIEHO,
KaK BIHAKT HAa BOCIPUMMIMBOCTh MeTAJda K «IyMe» Te AJH
neble fo6aBkn. Okasanoch, 9To AJIOMHHHIE H HIUHK crnocof-
CTBYIOT 3TOMYy IIpoIeccy, & BHCMYT, CBiuel] H cypbMa, Ha-
MPOTHB, TPOTHBOAEHCTBYIOT €MY.

Eine pa3s o neduiure

Yacto cratbE 00 3JeMeNTaX 3aKaHYHBAKOTCA paccysue-
HAAMHU aBTopa o GynymeM cBoero «repos». Hax mpasmio, pn-
cyeTcs OHO B pO30BOM cBeTe. ABTOp cTaThm 00 0JioBe JIAMEH
aTofl BO3MO'KHOCTH: Oynyimee oJloBa — MeTasljla, HECOMHEHHO,
nonesgeiimero — HesAcHo. HesAcHO ToNBKO MO OHOH MpHYHHe.

Heckonvko ner Hasam amepuranckoe ['oproe 6opo ony6-
JHKOBAJNIO PacdeTs], #3 KOTOPBIX CIe0BaJNo, 9TO pa3BeJaHHBIX
sanacos sneMenta Ne 50 xBaTAT MMpYy caMoe GoJbmee Ha
35 net. IlpaBpa, ysie nocie atoro GulI0 HAWJEHO HECKOIBLKO
HOBBIX MECTODO;KIEHHMI!, B TOM 4Hcie KpyNHeimee B Epporme,
pacnonoskennoe Ha teppuropun lloanckoit Hapomgnoit Pec-
ny6anki. I tem He Meuee meduuuT 0N0Ba MPOJOIIKAET Tpe-
BO)KHUTD ClleHaNUCTOB,

[loatomy, 3akanuuBasm pacckas o6 anemente Ne 50, MBI Xo-
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THM eIle Pa3 HAMOMHNTH O HeoGXOHMOCTH KOHOMHTH B Oe-
pedn 0JI0BO. ,

HexsaTka aToro MeTani1a BOJIHOBaNa Jlardie KIACCIIKOB .IM-
tepatypsl. llomnnre y Aunpepcena? «JlBaanarh uyeTsipe con-
gaTtika ObLII cOBEpIIEHHO OAMHAKOBble, a MABANUATHL NATHL]
comjaTuk Obl1 ogHonorui. Ero oTianBani nocnegnuy, i onosa
HeM10ro ne xpatuio». Telleps o0jg0Ba I11e XBaTaer Iie IIEMHOIO.
Hemapom jasie nBynorite onoBsiHnnie coJMJaTHKI CTamif pef-
KOCTLI0 — Yalle Berpevaiorcst 1sacTmaccosbie. Ho mpu Bees
yBaykeHIII K IOJHMMepaM 3aMeHHTh OJOBO OUHM MOTYT faleKo
11e Bcer/ja.

H30TOIMNLIL. On0oBo — ofME H3 caMblX «MHOTOM3OTONHLIX» 3JEMEHTOB:
OPHPOALOS 0J0BO COCTOMT H3 AECHTH M30TONOB ¢ MAcCCOBLIMM FHCIAMH
112, 114—120, 122 u 124. CaMmulii pacnpocTpaHeHBLIH U3 HuX ‘2°Sn, Ha
8ro JOJK NpPAXOAUTCA oKoMo 33% Bcero 3emmoro ojoBa. [lodTu B
100 pas smcabme onoBa-115— caMoro peikoro usortoma anemernrta Ne 50.

Ewme 19 usotonos oiosa ¢ MaccoseiMu uucaamu 106—111, 143, 121,
123, 125—134 noaydensl MCKyccTBeHHO. Bpeast KM3HM 3THX H30TOLOOB
AaJICKO He oJMHaKopo. Tak, omoBo-123 umeer mepuox goaypachaja
136 gHeil, a 010B0-132 Bcero 2,2 MHUHYTHL.

NDOYEMY BPOH3Y HA3BAJIH GPOH30M? CaoBo «6poH3a» modTH
OANNAKOBO 3BYHYIT §1a MHOTMHX eBponeiicknx sn3bikax. Ero mpoucxok-
ACHUe CBA3LIBAIOT € HasBanieM HebOMLIIOrO NTAaABAHCKOrO IOPTA Ha
Oepery Appnatitdeckoro mops — Lpungnsn. lIMenRo gepes 3ToT mopr
gocrasaann Oponsy B Espony B crapumy, 1 B apesneM Pame ator
clIaB HasLiBaal «¢ Opnnmitcits— Mefb 13 Dpuagian.

B YUECTL U3OBPETATEJISI. Jlatnuckoe caoso frictio osnavaer «Tpe-
ane». OTclofla Ha3BaHue anTHOPHKIHOHHLIX MaTepHAJAOB, TO €CTb Ma-
TepHaJoB «IPoTuB Tpenia». OHK MaJo UCTAPANOTCA, OTIAYANOTCH MSIr-
KOCTBIO M TATYYecThl0. l7aBnoe HX OpHUMeHeHHe — M3roTOBJEHIE
DORIUITHNKOBLIX BRAaAbimed. IlepBuid aHTHQPHKUHOHAKE cOjaB Ha
OC1fOBC 0JI0Ba M CBUAINA mpepavxua B 1839 r. naxemep Ba66ar. Otcio-
Aa naspanne 0Goaploil u oveny BadAHON rpynnnl anTH)PAKLIHOHEMX
citaBoB — 6abinTon.

JRECTL 1A KOHCEPBIPOBANIIA. Cnocof6 aanTennroro coxpase-
HUA HMILEBLIX HPOAYKTOR KoHcepsupovanueMm B GaErkax u3 Oenoit
HECTH, NUKPLITOI 0MOBUM, HCPBLIM BpeyNoa PpaRNY3CKHil LoBap
Q. Amtep B 1809 r,
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CYPEMA

() cypnMe MO0 paccKasblBaThb MHO-
ro. )TO dleMeflT ¢ HiTepecHoii HCTO-
pHeil 11 ITHTCPCCHBIMIT CBOIiCTBAMI; 3Je-
MEHT, HCHONL3YEeMbIH faBlo H  J0CTa-
TOYHO LIHPOKO; 3JieMenT, 1eobXon-
MBIl He TOJBKO TeXHHMKe, HO 11 obuie-
yenopedeckoi  KyanType. HWctopuxrm
CYNTAIOT, YTO NEpBble I1POH3BOACTBA
CYypbMBI TOABWINCEH Ha fipesHeM Bocto-
Ke YyTb JIM 1e D ThIC. NeT Ha3af.

B nopeponwnuounnoit Poccun He 6b1710 HU ofnoro 3asoja,
HH OJ{HOTO l[eXa, B KOTOPBIX Obl BBINJIABAAIA CyphbMy. A OHa
Gbla HyKkna — npeskfe Bcero mojurpadum (Kak KOMIIOHEHT
MaTepuHasa JJs JHTep) 11 KpaclJIbHOM MNpPOMBILIELHOCTH,
rje U 10 CHX IOp NpHMEHSAIOTCH HeKOTOpble COeUIHeIINs Je-
smenta Ne 51, B mawame XX B. Poccna emeronso BBo3mia
M3-3a rpammibl OKOJIO THICAYH TOIII CYPBLMbL.

B navane 30-x ronos nma teppuropun Huprusckoit CCP,
B Depradckoit nosune, reoJorn HAUUIKH CYPLMAHOE ChIpbe.
B passenke atoro mectoposkaenns uplunMan ydacTve BBIIAIO-
muiica coserckiit yuweunii awragemuk [, W. HlepGakos.
B 1934 r. u3 pyn KagpaMmmraiickoro MecToposkienns Hadajau
IoNydaTh TPEXCEePHUCTYIO CypbMYy, a eille depe3 rof A3 KoH-
IIEHTPATOB 3TOr0 MECTOPOIKIAEHHUA 11a ONBITHOM 3aBoJie BbIMJa-
BIUIM [EepPBYIO COBETCKYIO MeTayuiRvteckyio cypbmy. K 1936 r.
IPOM3BONCTBO 3TOrO BemecTBa JOCTHIVIO TaKMX MacimTabos,
4TO CTpaHa TMOJHOCTBIO ocBoGojaMIachk OT HeoO0X0aAMOCTH
BBO3WUTb ero u3-3a pybexa.

Paspaborkoif TexHOJOrMI H oOpramM3amell NMpPOH3BOACTBA
COBeTCKOM cypuMbl pykoBoguau wmixenepbl H. II. Cakmm m
C. M. MensankoB, BOOCAeNCTBAY HU3BeCTHbHIE YYeHble, Jay-
peatsl JIeHHHACKOH MpeMAH.

Cnycta 20 ner na Bcemmpnoit sbicraBke B Bploccene
COBETCKAad MeTaJuluecKas cypbma Oblla OpH3HAHA Jydimei
B MApE @ YTBEP/KI€HAa MAPOBBIM 3TAJOHOM.

Hetopus cypsMsr H ee Ha3BaHUA

Hapsany c¢ 30omoToM, pTyThIo, MeiLI0 1 THECTLIO J(PYTAMM
ajleMeHTaMIl, cypbMa cdnraetcsl JollcTopirtieckoil. Uma ee
OePBOOTKDPHIBATENIA He founto fo Hac. MasectHo ToAbKO, 9TO,
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flayxe we uasecTHo, xT0 cxpwmea-
eTcA nnd nceadonumom «Bacuauit
BasenrTuns . Boamoxncno, astTop xuu-
2u «Tpuymg@asvnas xotecHUYya au-
TUMORUR» UJOOPANEH HE ITOM CTa-
punnom noprpere. Hadnucs no vea-
.ty: «Bpar Bacuauu Baaenruu, Mo-
nax opdera GerveduxTunyce u
Pu.tocod-2epaeTusy (T, e. a.axu-
Mux)

ganpsimep, B BaBuioue eme 3a 3 Thic. JeT 0 H. 3. M3 muee
menann cocyisl. JlaTuHckoe Haapaume djemeHTa «stibium»
BcTpevaerca B counneHnax Ilaumnust Crapuwero. Ogmako
rpedeckoe «gTifL», OT KOTOPOro MpPOMCXOART 3TO Ha3BaHMe,
OTHOCHJIOCH [1€pBOHAUAJNbHO HEe K caMOH CypbMe, a K ee caMo-
MY pacnpocTpanenioMy Mullepaay— cypbManoMy Onecky.

B ctpanax npesueii Esponn sHaan TonbKO 3TOT MiuiHepas.
B cepe:utile Beka M3 HEro HayYHJIHCL BBIIABIATH «KOPOJIEK
CYpbMbl», KOTODBIl cumTann nonyMetanjoM. Hpynuedmmi
MeTanaypr cpeiiesekosba Arpurona (1494—1355) nncaa:
«Ecau nyrteM cniasienns onpejeieHHasm nOpPUMA CYyPbMB
npnbaBnfeTcs K cBuiiy, Hoayvaetca Tiumorpagckui cnias,
03 KOTOPOro H3ToTORIsIeTCst HIpndT, npuMensAeMplil TeMu, KTO
neqataeT KHUri». TakiuM 06pa3oM, 0JHOMY M3 rJaBHBIX HhI-
HeWHHX npHuMencinii anementa Ne 51 Mitoro Bekos.

CsoiicTBa 1t ciocoOnt IIONY4EeHHA CypbMBbl, €e IpernapaToB
H cniaBos Briepsble B EBpone noapobHo omscaHnl B H3BecT-
noit kuure «Tpunymdanpasa KolecHulla aHTHMOHHA», BbllIeS-
oieit B 1604 r. Ee aBTopoM Ha npoTAMEeHHHE MHOTHX JeT CYH-
TajJcA  aaxinnik  MoHax-OeHennktmueu Bacnanin  Bagnen-
THH, Kusmnii saxo6nt B navase XV 8. Oauako eme B nponi-
oM peke OLLIO yeTalioBdeno, 4TO CpeAHd MOnaxos opiena 6e-
He;IMKTHINIER TAKOFo HHKOFla He ObiBano., Ydensle npummai
K BhiBoly, 4To «Bacunuii Bameutiiu» — 3To ncesgonam ue-
H3BECTHOr0 Y4€HOro, HAOMCAaBLIEro CBOM TPAKTAT HO pAaHLIUG
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cepeqmibl X VI B. ... Haspaune «anTuMonuii», nanuoe M npm-
PoUUOI CEepHHCTOil cypbMe, HeMeUKHH HCTOpHK JluMnMaH Hpo-
H3BOJUIT OT TPeYecKoro ovVIEWNOV — «lBeToK» (110 BUJAY CpO-
CTKOB HT0J1H9aThIX KPHCTAINIOR CYPHMAHOTO OJeCKa, TOXOH(HX
Ha UBeThl ceMeliCTBA CI0KHOHBETROBBIX) .

Haspame «autumonuii» 1y nac u 3a pybeikom gosroe
BPEMS OTHOCIIOCH TOJBLKO K 3TOMY MitHepany, A MeTajiil-
YECKYI0 CYPbMY B TO BPEMsi HA3blBAJI KOPOJILKOM CYPhMBI —
regulus antimoni. B 1789 r. Jlabyasve Brawuun cypsmy.
B CHOUCOK IPOCTHIX BeUIECT8 H Maj eif 1aspaHue antimonie,
oo u ceiiyac ocraercs ¢PpaHIy3CKUM Ha3BaHMEM JJIEMEHTA
Ne 51. Bamaknm X HeMy aHIIMiicKoe M HeMellkoe Ha3BaHHA —
antimony, Antimon.

Ectb, npaspa, u gpyras sepcuda. ¥ Hee MeHbINe MMEHHTHIX
CTOPOHHUKOB, 3aTo cpenu HUX co3gaTens llseiika — Apo-
cnas [Mamex.

..B nepepniBax Mem/y MOJHTBAMH II XO3AHCTBEHHBIMHA
3abotramu mactoaTenn Hltannraysescxoro MoHnacteipa B Ba-
Bapuu oter JleoHapuyce texan gunocodekuil kamenn. B opn-
HOM M3 CBOMX OMbITOB OH CMEUIaJl B THIJIE Tenej COMKMKeH-
HOro €peTHKA ¢ MelNIOM ero KOTa M J{BOUHBIM KOJHYeCTBOM
3eMJIH, B3ATOH € MecTa COMUKEHMA. ITY «aJCKYl CMech»
MOHAX CTaJj HarpeBaTh.

ITocne ynapuBalllg molyuuioch Tsikedoe TeMHOe Beme-
CTBO ¢ MeTaJJu4ecKuM O6JecKoM. ITo ObIJIO NE0MH/AIHO
H mHTepecuo; Tem me Menee orel Jleomapnayc 6pu1 paspgoca-
A0BaH: B KHHAre, MpPHHAJUIEHKABIIEHd COMNKREHHOMY €PeTHKY,
TOBOPHJIOCH, 9TO KaMeHb (GHI0cofOB NON/KeH ObITh HEBECOM
n npospaded.. U orten Jleomapmyc BrIGpocHN mnodydeHHOE
BellleCTBO OT rpexa mo/jaJibile — Ha MOHACTBIPCKAM IBOP.

Cnycta Kaxoe-To BpeMa OH C YIUBJIEHHUEM 3aMeTWI, 4TO
CBUHBH OXOTHO JHA{YT BBIOPOIIEHHBII MM «KaMeHb» M IIpH
aTom OblcTpo skupeior. M Torga otua Jleonapayca ocemuna

AJNXHMHRN  HI06pa‘KaaH  CYpPBLMY
B BH© BOJKA ¢ OTKPRITON DACTLIO




refnanLHas  HIeA: O PeiHA, 4TO  OTKPLIA  UHTATEALIOe
BeUleCTRo, TPHroAHoe M Ui Jweil. On NPHIroToBILE HOBYIO
NOPUIII0 «KAMIS SKH3HI», PACTOIOK €ro 11 aTOT 110pOLIOK
noGaBua B Kallly, KOTOpoii UIITAAlCh ero Tolie OpaThsa BO
XpucTe.

Ha caeaywouuii jtenn Bce copor mounaxos llltamnraysei-
CKOTO MOHACTBIPA yMepuil B cTpauinbix Myuennax. Packa
BasCL B COJEANHOM, NACTOSTeJNL [POKISAA CBOH  OMNBITH,
a «KaMeHbL KH3NI» lepeliMenoBal B auTHMOINYM, TO ecTh
CpeJICTBO IIPOTUB MOIAXO0B.

3a gocToBepHoCTh jleTanell 3Toi 11CTOPUK PYyUaTLCA TPYIHO,
HO HMMEHHO 3Ta Bepcusa uajdomeHa B paccrase fl. Tamexa
«Kamens skuanm».

ITuMoONOrHA cloBa «anTHMOHHII» pasobpaHa BBIOIE J0BOJb-
Ho noppoGuo. GcraeTca TONbLKO j106aBUTh, YTO PyCCKOe Ha-
3BaHHe 3TOr0 3JJEMENTa — «CypbMa» — IIPOHCXOANT OT TY-
PELKOTo «CIOpMe», UTO NEepPeBONMTCA KaK «HaTipande» HIN
«aepuenue Gposeii». Brnaore no XIX B. B Poccun GeitoBano
BBIPA/KEHHE «HACYpPbMUTH OpOBIl», XOTA «CYDPhMHIH» HX Ja-
JeKo He Bcerga CcoegnHelnnAMH cypbLmbl. Jlumb onmo 1n3
HiIX — YepHag MOAN(PHUKALNA TPEeXCePHUCTOH CcypLMBI — MpH-
MeHAJOCh KaK Kpacka nua Oposeil. Ero um obosmaunnm cna-
qajia CJIOBOM, KOTOpPOe [03Me CTaJo PyCCKUM HAaMMCHOBAaHIEM
anemenTta Ne 51.

A Temepb JgaBaiiTe BBISICHMM, UTO ;K€ CKPBIBAETCA 3a 3THMII
Ha3BalIMAMHU.

Merana nau Hemerann?

CpejiHeBeKOBBIM METAJIYypPraM M XHMMKaM ObiJIl M3BeCTHBI
ceMb METaJJIOB: 30JI0TO, cepeOpo, Meah, 0JOBO, CBUHEI|, e-
ne30 4 pryTh. OTKpBITBIE B TO BpeMs LIMHK, BUCMYT U MBIIb-
AK BMecTe ¢ cYpbMoif GBIIM BbIJeNeHbl B COCIMAABHYI0 TPy Ny
«TIONYMETAJINIOBY: OHM XYrKe KOBAJIICh, a KOBKOCTb CHHTalach
OCHOBHBIM MNpPH3HAKOM MeTalia. K Tomy e, mo anxummae-
CKUM TPeJCTABIeHHAM, KarIbI MeTana OblT CBA3al ¢ Ka-
KAM-In00 HeGecHBbIM TeqoM. A Ten Takux anaan cemb: Coan-
ne (¢ HAM cBA3BIBaJOCH 3070T0), JlyHa (cepebpo), Meprypnit
(ptyTs), Benepa (menn), Mapc (sreneso), 10nutep (onoso)
u Catypn (cpunern).

Jlast cypbmbl nefeciioro Tesa e XBATILIO, 1T HA DTOM OCIIO-
BAHUM QJIXIMHKI HHKaKk HC Kedalit Npmsiath ee caMocTo-
ATeNBABIM MeTamioM. Ho, kar 9To nU ¢TpanHO, 4acTHYHO
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onn Ghlan HpaBbl, YTO WETPY,HO NONTBEPAUTH, MPOaHaNH3H-
l)()l&ﬂlf (I)HZH!‘!O(‘HHL‘ I NHMITHeCKIe (’liOﬁCTBa CYpPbLMBbI.

Cypbya (Tounee, cc cavMas paclipocTpaHelnHas cepasd MoO-
;utbnkanns) * BLIFAUT KaKk OOBIKIOBEeHHBI MeTamn Tpa-
JULIOHHOTO cepo-0enoro 1BeTa ¢ JIerkiM CHHeBaThIM OTTEH-
wou. Cumitii oTTenor TeM cuiabliee, yem Oojniie mnpuMecei.
Metann 5ToT yMmepenno TBepi 1 HCKIKYUTENLIO XPYNOK:
s dapdoposoii crynre $apdopoRbiM NecTIKOM 3TOT MeTajll
(1) uwerpyuio ueTONOUL B HOPOUIOK. JICKTPHIECTBO H TEIO
CYypLMa HPOBOMIT [AMIOr0 Xyxe GoJbIEHCTBA 0OBIYHEBIX
metanios: npu 0°C ee 34eKTPONPOBONHOCTL COCTABIAET
auns 3,76% smexrtpoupoBogi:oct cepedpa. MoskHo npuse-
CTH B JpYrie XapaKTepHUCTHKU — OHII He MH3MeHAT obmeil
npoTaBopeunsoii KapTuubl. Meranianyeckme cBOMCTBa BHIpa-
JKeHBl y CYpLMbI JOBOJbIIO c1ab0, OMHAKO W CBOMCTBa HeMe-
TaJJa IIPUCYHH elf [aJeKo He B MOJHON Mepe.

Hetanuubifi anaanad XIMHYECKMX CBOACTB CYpbMBI TOKC
He /a7 BO3MOIKHOCTH OKOllMaTenLHO yOpaTh ee M3 pasjicna
«H| To, Uy ce». Buewrnuii anekTpoRABIA clo# aToMa cypbMLI
COCTONT M3 NATH BaJlelTHHIX 3JTeKTpoHoB $2p°. Tpm u3 mux
(p-anexTponbl) — Hecnapenisie H gBa (s-37eKTpoHBI) — cila-
peitnsie. [leppbie JNerve oTphIBAIOTCA OT aTOMa W OMPCCNAIOT
X9pAKTEPHYIO A cypbMbl BanentnocTs 3+. Ilpm mpossne-
i 9T0il BAJEHTHOCTII flapa Hello[eJeHHLIX BAJEHTHBIX 3JieK-
Tpouon §* Haxomrea Kak Gul B 3anace. Horpa xe n1or 3anac
pacxojlyeTcsi, cyphMa cranosntes nsatusajentnoil. Hopoue
roBOPS, OHA TPOSBIAET T /Ke BAaJelITHOCTH, YTO N ee aHaJor
ne¢ rpynne — nemerast docdop.

ITpocnennm, Kak sener cefst cyphbMa B XHMHAYECKHMX peakx-
OAAX ¢ JOPYCAMI 3JeMeHTaMH, HAIPIMEp ¢ KHCIODOJOM,
Il KAaKOB XapaKTep ec cOe/MHeHHil.

[Ipn narpeBanmu Ha BO3jlyXe cyphMa JIerko npeBpamaercs
B okncen Sb,O, — Tepnoe neuectBo Gesoro nBeTa, MOITHA
e pactBopumoe B Boje. B nuTeparype 9TO BemecTBO 9acrto
HAZBIBAIOT CYPLMAHNCTHIM AUTIIPW/IOM, 110 3TO HENpaBMILHO.
Bean anrmjpu;  sanasgercs KucaoTooOpasyomHM  OKHCIOM,
a y Sb(OIl),, ruapara Sh.O,, ocioBuble cBoiicTRa ABHO npe-
obnanmaloT naa kuchaorupiMit, CBoficTRa HI3MIEr0 OKHMCIA CYpb-

* Usectum Taiske sikentas cypoMa, o0pasylomascA N3 CypbMARH-
croro Bogopoma ShH; npn —90° C, B wepnas. Ilocnennas wmoayda-
ercs npi OLICTPOM ONJaM(IeHUH NapoB CYPLMBI; IpH Harpesanan
Ao 40U° C 4epnas cypbMa nepexoguT B oObIKHOBEHHYIO.
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MBI TOROPAT O TOM, 4TO cyphbMa — MeTann. Ho Bsicmnit okn-
ceNl CYyphMbl Sh.O. - oro eiicTnnreabno anrnapl ¢ 4eTKo
BRIpAKEIILIMIL  KHCJIOTHLIMH  cBdiicTBAMH. 3uBauuT, cyptma
Bre-TaKi HeMmeTann?

IScts emre Tpertmii owucea — Sb.O.. B uem omum artom
CypbMbI TpeX-, a Apyroil HATHBAJCHTEH, W ITOT OKMHcea ca-
MBI yeroitunsrlit. Bo sszaumo;eiicTRHI ec ¢ 1pounMHu Hie-
MEHTaMH — Ta ke [(BOHCTBENHOCTE, 1T BOIIPOC, METAMJA cCypbMa
nal HeMmeTal:l, ocTaetcs oTKpIThM. lloueMmy e Torna mo
BCex cnpasounmnirax oua (urypupyet cpean mertanios? laan-
HbIM o0pazoM pajir RaaccidlKalii: ajgo #e ee Kyfa-To ;le-
BaTh, a BHewllle ona foabine nNoxoxa Ha MeTall...

Kax monyuawr cypsmy

CypbMa — cpaBHNTENbHO peIKuil 3JeMenT, B 3eMNoi Kope
ee umeetca He Gotee 4-10~° %. Hecmorpa ma ato, B npupose
cymectyer cBbiiie 100 MuuepanoB, B cocTaB KOTOPHIX BXO-
aut aaemenT Ne 51. Camsblif pacupocTpasenuslii Muiepa
cypeMb (1 mMewowmni HanGonbliee NpPOMBILIEHIIOE 311aye-
HNie) — cypbMAubIA Gaeck, aan ctubunt, Sb.S,.

CypbMsiHble DYAbl pPe3K0 OTAMYAKTCA JpYr OT Jpyra
no cogepsianiiio B unx Mmerataa—oT 1 no 60%. Iloayuats
METANHYECKYIO CYPLMY HeUOCPeACTReNNO i PY, B KOTOPHIX
menbue 10% Sb, uensiro;uno. Mostomy Geuunie pyast obssa-

Tax BRIFARINT KATOHAA CYpPLMA




TeapHo 0BoTalllaloT — KoHIEHTpaT cogepwut yxwe 30—50%
CYPBMbl I €ro-To flepepafaThiBatoT B JMEMEUTHYI0 CYPbMY.
JenanT 910 1HPOMETANIIYPrIYecKIM HWJIH THAPOMETAIYp-
rideckilM MetojlaMu. B nepsoy cnyyae pce npespalienss mpo-
LCXOJAT B paciulaBe HOM JeiicTBHeM BBICOKOH TeMlilepaTyphbl,
BO BTOPOM — B BOJLBIX PacTBOpax coe;lllleHdit CypbMhl H
HAPYLIX 2JCMeNTOoB.

Tot ¢art, aTo cypbma Obula n3pecTa elfe B IyGOKOH
ApeBHOCTH, OOBACHAETCA JErKOCTbI MNOJYyuYellus 3TOro Me-
tTamia 3 Sh.S; ¢ moMombio marpesa. Ilpu npokanuBanun
1a Bo31yXe 3TO coejuileliie NPeBpaliaeTcA B TPEXOKHUCh, KO-
TOpas JIerKO B3aUMOMeHCcTByeT ¢ yriem. B pesyasrate BHI-
JeJseTcs MeTallHyecKasa cypbMa, IIpaB;ia, OCHOBATEJLHO 3a-
rpA3HeHHass NPUMeCAMH, NPICYTCTBYIOLHMIL B py;ie.

Ceflyac cypbMY BBIIJIABIAAIOT B OTpaskaTeqbHBIX HJIHM
IeKTpHUeCKHX mneuax. i Bocctadomienlss ee 13 cynbdu-
JOB HCIONB3YHT YYryHHYIO IJII CTANblIyl0 CTPYHKY —
y skexnesa Gonbluee cpofeTso K cepe, 4eM y cypsmel. Ilpu
BTOM CEpa COeMHUMETCA C JKLIE30M, a cypbMa BOCCTALIABJIM-
BaeTcAa /[0 DIAEMEHTIONO COCTOSIIHS.

3nauliTeNbHble KOJHYECTBA CYypLMbI I10JY4alOT M TUAPO-
METAJIY PIHYECKIIMIL  METOaMIl, KOTOpLbie IO03BOJNAIT HC-
n0NL30BaTL Gosee Oefloe ChipLe M, KPOMe TOro, A&I0T BO3-
MOJRIOCTL H3BIEKaTh 113 CYPLMsHBIX pyA NpIMecH LieHHbIX
MeTalsoB.

CywHocTh 3THX METONOB 3akaoyaeTcss B ofpaboTke pyjbl
I KOHHEIITPaTa KakHM-Audo pacTBopuTedeM, 4ToObl nepe-
BEeCTH CYpPbMY B pacTsop, a 3aTeM M3BJedYb 3JNEKTPOTH3IOM.
Oaunako mepeso; CypbMbl B PaCTBOP ;[0 He TaKoe IIpoCToe:
GOJBUIMHCTBO HPHPOIIBLX COEJIMIIEHUI CypbMBl B BOJIe NOYTH
11e pacTBOPAETCH.

ToabKo 10ce MHOTOUIICHEHITBX OTBITOB, CTABABIIAXCA
B pasibiXx cTpauax, Obul nofobpan HY:KHbIH pPacTBOPUTEJL.
UM okasancsa Bo;uiblié pacteop cepulicroro natpus (120 r/x)
i enkoro natpa (30 r/n).

Ho u B «rujpoMetaniyprudeckoii» cypbMe NOBOJLHO MHO-
ro npumeceii, B OCHOBIIOM ;hejie3a, MejH, cepbl, MbIUIbAKA.
A notpebuTessiM, HanpHMmep METANAYpPray, HY:KHa CypbMa
99,5%-r0ii uuctoTnl. IlodToMy uwepluoByw0 cypbMy, mOdy-
YelHYI JIO0BIM METOjIOM, 1I0JBepPralT orieBoMy padruHmA-
posanirio. Ee 3anoBo 1aapaT, jodanisfsg B Iedl BellecTsa,
pearupyiowe ¢ npinsecsimil. Cepy «CBABBIBAIOT» 7KeJe30M,
MBULILAK — OO0 1AL NOTAUION, ‘Kele30 YAAAIoT ¢ NOMOLI 0
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TOYIO paccuHTaHHON N00aBKN CepHICTOR cypbmbl. [Ipnmecn
nepexofAT B HIIAK, a padMHNPOBANHYI0 CYpPbMY pas3iMBaIoT
B 9YTyHHbIE HBJIORIANbL

B cooTBeTcTBUM € TpagMUUAMH MHUPOBOI0 pPLIHKA CJIHTKH
CYpbMbl BBICIIMX MapOK JION/KHLI MMCThL SIPKO BBIPAYKEHNYIO
«3BC3YATYIO» 1I0BEPXHOCTL. Ee mosydaiT npH mjaBke co
«3BE3/T4ATHIN» IIJTAKOM, COCTOALIIM H3 AHTHMOHNATOB HATPHA
(mSb;0;-nNa,0). 9ror waax ofpasyeTcs 1pH peaxuin
COeUIHeH Uil CypbLMBI 1 HATpusA, Jodaniedublx B mwuxty. On
He TOJLKO BJHSAET Ha CTPYKTYPy LIOBEPXHOCTH, HO M Npejo-
XpalfgeT MeTall OT OKHCJeHUS.

Jlas nonynpoBOTHEKOBOM NPOMBIILIEHIIOCTH MeTOA0M 30H-
HOlt nuaBkm modydawoT eme OGosee umctyio — 99,999% -myo
CypbMYy.

3auem HYXKHA cypbMa

Merasindeckaa cypbMa H3-3a CBOEH XPYNKOCTH IpuMe-
Haetrca penko. OQBAKO, UOCKOALKY CyphMa yBeJIddiBaet
TBEPAOCTb APYrHX MeTajsnoB (oJioBa, CBHIINA) 1 HE OKACJIA-
eTcsl npH OOBITHBIX YCIOBUAX, MeTaJJIYPrU HepefKo BBOIAAT
€0 B COCTaB PA3JIHYHBIX cIVIaBoB. UMCJIO CMJIABOB, B KOTOPHIO
BXOJ(HT aiieMeHT Ne 91, O1M3KO K ABYMCTaM.

Hauonee uaBecTHble CITaBbl CYpbMBl — TBepAbl CBEHEH
(mnn rapréaeit), TunorpadcKuii MeTasd, HOAIIUIHIKOBbIE
MeTaJlJIbl.

MogmanunKoBble MeTaNJIbl — 3TO CIOJABBl CYPBMBI C 0J10-
BOM, CBHHIIOM M Me[blo, K KOTOPbIM HHOrAa N00aBIAIOT MAHK
Y BUCMYT. JTH CIJABbi CPABINTEILIO JErKONMJaBKH, M3 T'UX
MEeTOOM JHMThsA AeNaloT BKJAaAbH nofwununukos. HamGoaee
pacnpocTpaHeHHble cHiaBLl 3TOH rpynmnbl — 6a66uTH — co-
mepat oT 4 po 15% cypomsel. Ba66uTth npumensiiotes B
CTAHKOCTPOEHHMH, HA *KeJe3HOJOPOHHOM M aBTOMOOMIBHOM
tpancrnopre. llommuneukosble MeTamibl oGJajalT HocTa-
TOYHOM TBEPAOCTHIO, OONBUIMM CONPOTHBIEHNEM MCTHpANHIO,
BBICOKOH KOPPO3HOHHOR CTOMKOCTHIO.

CyppbMa [pUHAIJIENAT K 9HCIY HEMHOTHX MeTalJoB,
pacmIMpAIIAXCA 0OpU 3aTBepaeBammn. DBiaromapa artosmy
cBOIICTBY CcYypbMBbI THHOrpadCKMii MeTa/lsl — CIJIaB  CBANLA
(82%), onora (3%) m cypembl (15% ) — xopouwro 3anosanser
dopMbl IpA U3roTOBIEHMH IIPHETOB; OTJHTHIE H3 ITOrO Me-
Tajda CTPOKH faroT yeTkHe orneyatii. Cyppma npujaer Ti-
norpacKoMy MeTa/uly TBEPAOCTL, YIApHYI® CTOIKOCTL M H3-
HOCOCTOIKOCTb.
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Caunen, gerimposaunslii cypbymoit (o1 5 o 15%), nase
CTeH 110;] HasBauieM raprdges, wian tsepioro csunua. [loGas-
Ka K cBunuy yske 1% Sb cunbHo mosbiaer ero TBepAOCTb.
TBepabiil cBHIEN WCNIOAL3YETCA B XHMIITECKOM MAIIKHOCTpOE-
MM, a TaKKe 1A HM3roToBjenia Tpyd, Mo KOTOPLIM Tpaiic-
HIOPTHPYIOT arpeccuslbie iakocTy. M3 nero ke penawot obo-
souxu teaerpadusiX, TeredouublX 1 aTexTpiteckux Kabeeil,
SJMEKTPOAbI, IAacTHHbl akKyMyJiaTopos. Ilocic;uee, keraTi,—
OJIII0 M3 CaMBbIX T[WIaBHbIX IipiMenenuii anementa Ne 51. [lo-
GaBAAKT CYypbMY M K CBHHLY, HJYIIeMYy lla [3TOTOBJIelHe
[panH#ey ¥ Nyib.

Illupokoe npuMenenie B TeXHMKE HAXOAAT COeIUHEHUA
cypbMbl. TpexcepHUCTYI0 CYPbMY HCOONL3YIOT B IPOHRBON-
CTBe CIIHYEK 11 B NHPOTeXHHKe. BoJblUKMIICTBO CYpBMANBIX
npenapaToB TaK:;ke IOJydaloT 13 3Toro coenuuenus. [Iatucep-
HUCTYI0O CYPbMY T[IPIMEHSIOT JUIA BYJKaHW3alMH Kaydyka.
YV «Memuunucroii» pesiunbl, B cocTaB KOTopoil sBxomut Sh,S;,
XapaKTepublil KpacHbI 1BeT M BBICOKAA 3JACTHAYHOCTD.
HapocToiikas Tpexokiich cypbMbl HCIOJb3yeTCA B INPOMA3-
BOICTBe OTIIeYNOPIBIX Kpacok u TKaHeil. Hpacka «cypbmun»,
OCHOBY KOTOPOIl COCTaBJsIeT TPEXOKHCb CypbMBbi, NpHAMeIls-
eTcA ISl OKPacKHl NOABOIOI YacTi 1 HAANANyOGHLIX IOCTPO-
ek Kopabuaeii.

HUurepMertaniieckne coefiienns CypbMbl ¢ aJIOMIHEEM,
ranaues, iieM  00;1a4aloT  10JyHPOBOAHIKOBBIMH - CBO{i-
crBami. CypbMoil yayumialoT cBoiicTBa OfIIOrG H3 CaMbIX
B&KHBIX I10JYUPOBUJHIIKOB — repmanua. CioBoM, cypbma —
OJHII 113 ;IpeBIeIfINIX MeTaJJIon, H3BECTHhIX 4eoBeYeCTBY,—
11e00X0;11IMa ey W CCrojs.

NHMHYECKIIA NHIIHIK., B cpenHeBeKoBBIX KHHMrax cypeMmy 0603-
navaau ¢urypoil BoNKa ¢ OTKPBITOIl macTblo. BeposTHO, Takoi «xmi-
HBIA» CHMBOJI 3TOTO MeTaaia OOBACHAETCA TeM, 9TO CypbMa pacTBo-
pAeT («IMOKHpaeT») Hmo4TH Bce mpoune MeTamnawl. Ha pomenmem jo
Hac cpefHeBEeKOBOM pHcyHKe M300parkeH BOJK, NOMHApPAWILUA naps.
3Rag aAXHMHYECKYK CHMBOJINKY, 3TOT pPHUCYHOK CcJejyeT HOHHMAThL
Kak o0pa3oBanile COMTaBa 30J0Ta C CYPBHMOT.

CYPbMA HEJHUTEILIAL. B XV—XVI BB. HekoTopble Opemapatst
CYPBLMblL YaCTO IPHMMCHSUJIN Kak JCKApCTBCHObIE CPEACTBA, TJABHLIM
0o0pa3oM nLak oOTXapkuBuoulte 1 pBoTHble, YToObl BBI3BATH PBOTY,
HAIUIEHTY [aBaJi BHHO, BLIAePKAHHOE B CYPbMANOM cocyfe. Onmmo
s coepunenuit cypbmbl, KCi1.0¢(SbO) H.0, Tax u HaspBaeTca
PBOTHBIM KaMHeM.
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Coemnienna cypbMut 1 ceft4ac UpHMENAIOTCA B MefAluHe 1A Je-
HCHI HeRoTopblX HHQERIUonnb X 3adodesantii 4eaoBeka N RIBOT-
HBIX. B 4acTuocti. nx ucHoAb3VIOT (pH JeweHNn couuoll GosesHu.

BESE, KPOME COJIHILA. IeemoTpst na To 4To cofepikaHue CyPbMbl
B 3eMII0lf Lope BOCLMA HeBUAYITeNLIO, CleJbl ce HMEI0TCS BO MHOMMX
Munepadan, Hioria eypoyy oduapyikiBaior s meteopurax. Boant mo-
Psl, HOKOTOPBLIX PER 11 pPYYLeB Tapke COAepsRat cyppMy. B cuewtpe
ComHua Jitt cypbMbl HC HallleHbl

CYPDLMA II KPACKRH, Oueus Mitorne cocamnmenist CypoMbt MOryT ciy-
SKATH _HUrMcHraMi B npackax. Tan, cypumanorncnautii xainit (K.O -

28b20s) mmporo npnymewsiercss B nponsBopcTne nepamuru. Merta-
CYPLMAHOKHCABIIT HaTpiit (NaSbOs) noyx uassaunem «ieiikonutr» wuc-
NOMBL3YETCs! IS HOKPBITIA KYNOIHOI 110Cy (LI, @ Tak/ke B HPOIIBOACTBE
oMate H 6esoro MoJo4loro CTenraa. 3HAMCHMTAs Kpacka «Healosi-
TaHCKAsA KeJTasdA» eCcTL He 4YTO0 HHOe, KAK CYPLMAUOKHCAAs OKMCH
cBUBELa. [lpuMensieTcsi oHa B JKHBOIICH KAK MAC/sBaA Kpacka, a Tak-
Ae aA okpackn wepamuin # dapdopa. Jlaske MeTalanvgecrag cypb-
Ma, B BHJe OYeHb TONKOro Nopollka, HCHOAbL3YyeTCA KaKk Kpacka. ITOT
NOPOIIOK — OCHOBA H3BECTHOM Kpackil «/KeJE3HAA 9epHbY,

«CYPbMAHASfl» GAKTEPIHS. B 1974 r. coBeTckuM MurpoGmoorom
H. H. Jlaankosoii ofHapyiena nensBecTHast 1upedse 6axTepis, KoTo-
pag HHTACTCH HCRITIOYHTEILHO Tpexoriicblo cypuMLt SbaOs Ilpn stom
TPeXBAMCHTIA CYyPLMA ORBCIACTC jlo uaTusatentnoil. [loaarasor,
UTO MIOTHE HPHPOAIILIE CoedIHeLNs N5 rHBRACUTION cypuMbL obpa-
30BAJHICH UPI VHACTIHH «CVpuMsHOil» OakTepnn,

MIPOBOE HPOH3BOICTBO. Tlo onennas avMepnranciux  clenma-
JHCTOR, MUPOBOC HPOHIBOXCTRBO cypbMbE B 1980 . cocraBinio oxomMO
70 ThIC. T. JlOJIst COIUAINCTHUCCKIIX CTPAH, O TCM JKC OIeNKaM, 26—
30 Toic. T. 1I3 RAMNTAANCTHYECKIX FOCYAAPCTB MIABHBIM HPONIBOAITC-
JeM CYPbMBI OLajanach, Lax 3To nm crpanto, Boansust — 15 Tue. T,
mouta B 20 pas Goanwe, gey CLUIA.

B HUBLIX OPTAHII3MAX. Bnojorusecrkas pojb CypbMbl O CIIX
nop He BbiAcHeHa. Hasecrno, uTo M caMa cypbMa, 11 ce COeJIHEHHSA
TokcHYHLIL. OTpaB/leHHA BO3MOKHBI NpPH JIPOM3BOACTBE CYPbMBI I ce
CIJIABOB, MOITOMY TeXIHKe (e301:CHOCTH, MeXaHH3aIiN IPOU3BOACTRA,
BEHTHJAAIHA yACAAIOT 3feck ocofoe mrnmarnme. Oniaro. ¢ gpyroit cTo-
POHBL, cypbMa obrapysketa B pactennax —0.06 Mr 1a RIorpaMM cvxo-
ro Beca, B OPrailisyMax yRIBOTHBIX I 4eJIOReRa. ITOT MeMeHT u3bipa
TeABNO KOHICHTPHPYETCs B NeYelnt, ceje3elike, UINTOBHAHON jKejesc.
HurtepecHo, UTO B I/IasMe KPOBH B OCHOBHOM HAKAIUINBAeTCs CypbMa
B CTelleHn orucjenng +5, a B oputponurtax — +3.
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TEJJIYP

Bps;t an KTo-aub0o  nosepuT pacckasy
0 KallliTaie Jalblero Iiasalius, KoTo-
pulif, KpoMe TOro, npodeccionanbibliii
LI PKOBOIl Bopell, 13BECTHLIT MeTaJLIypr
U Bpau-KOUCYJLTANT XIpYpriryeckoil
kmunuki. B Mupe ske xmdecknx age-
MeHToB 10j0610e pasivobpasiie 1po-
(heccnii — aBmeute BecbLMa pacrpocT-
pallelioe, 1 K IHM lielIPHMEHHMO BbI-
paskenue Hosumpl Ilpyrrosa: «Cuenua-
aHCT no;o0en uuocy: 1odI0Ta ero ojHocTopounsany. Benou-
HuM (ewe o pasrosopa o rilaBlioM 00LeKTe naliero paccka-
3a) skelle3do B MAlUHIAX W JKeIe30 B IPOBH, ¥Kejle30 — KOH-
HelTpaTOp MArHUTHOI'O MOJIA M KeJe30 — COCTABHYKW 4YacTh
oxpsl... [Ipasna, ua «upodeccnouanbny BHIYYKY» 3JIeMeH-
TOB IIOPOil yXOmMuJIO HaMHoro GoJibllie BpeMelM, deM Il1a IMoJ-
TOTOBKY ifora cpegueil kpanudukauui. Taxk u onement Ne 52,
0 KOTOPOM MNpeACTOMT HAaM pacckasaThb, JOJTUe rojbl lpHMe-
HSUIM JTHIIb ST TOTO, YTOOBI I1POIeMONCTPIPOBAaTh, KAKOB OH
B eilCTBUTENBHOCTH, BTOT 3JNeMellT, Ha3Ballllbli B YecTb Ha-
el maHeTsl: «Teanyp» — ot tellus, 4To 10O-JaTHIII 3HAYHT
«3eMasy.

OTKpbIT aTOT 2JeMeHT HIOYTH fiBa BeKa uasan. B 1782 r.
ropublil miucnexkrop Mpani Hosed Mionmiep (siocmenctsin
6apour $on Peilixeminreiin) ncciegoBax 30J0TOHOCHYIO PYRY,
naiijennyio B Cemiuropse, lia Teppitopii Tor;aluieii Apctpo-
Benrpiu. Pacuindposath cocTas pyjibl 0Kasajioch HACTOIBKO
CJ0HO, 9TO ee uasBanu Aurum problematicum ~ «3oxo0To0
comunuresbHoe». Umenno ms atoro «sosiora» Miwodiep BHI-
JeNN HOBBII MeTald, 110 MOJIIOH yBepeHHOCTH B TOM, UTO OH
oeicTBUTENbHO HOBBIH, He Obuto. (BrocaenctBuu oxasamocs,
aro Miounep oumfancs B JpyroM: OTKPBITHIA MM 3JIeMEHT
OblJI HOBLIM, HO K YHMCJIY METa/JIOB OTHECTH €ro MO:KIQ JHIIb
¢ GoNbLIOi HATAIKKOM.)

Urobsl paccesats comuenus, Miosnep obpaTiica 3a mo-
MOUIbI0 K BUJHOMY CHELIIJHCTY, LIBEJCKOMY MHIlepaliory g
XUMIIKY-aHaTUTHKY Deprmany.

H comanenuio, yuensiii yMep, He ycleB 3aKOIUYITh aHAJIN3
IIPICIAIHOTO BelecTBa — B Te roibl allaJiTIYecKlle MeTO/Ibl
ObLIN y;Ke NOCTATOYHO TOYHBIMH, HO allajJH3 3aHlIMaJ o49eHb
MHOTO BpeMeHU.
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Anement, oTKpbITHIT Mioa1epos, 1bTanlch U3yTaTh u Apy-
rite ydenble, ojiuako Juwb vepes 16 ceT nocie ero oTKpbITHA
Maprinu l'enpux Haoaupor —opun 13 Kpyuseimmx Xiumn-
KOB TOTO BpeMell — HeOolpPOBEP/KHMO J10Ka3ald, UTo JTOT
2JIeMEHT Ha CaMOM JleJle LoBbIil, 1I NPeTI0/KHI I 11ero Ha-
3BaHHe «TeJIyp».

Kax u Bcer;la, Beaej 3a oTKphITHEM dJeMeHTa Havlalhnch
noneku ero tpusmenenuii. Bigpinvo, nexois s craporo, ene
BpeMeH HATPOXHMMUIL NPHUIIIA — MIP 370 autera, Qpanuys
QDypube 1podoBan JHeunThb TEIIYPOM 1IeKOTOpPbie  Ts/KeJble
sabosesaHlidg, B yacTuoctit nporasy. llo Ges ycnexa — suus
CIIYCTSl MIIOFO JIET TeLIyp CMOT OKa3aTh MeHKAM [IEKOTOpble
«Mmenkue yenyris. Toutiee, e caM Teaayp, a colu Teaaypu-
croit Kucaotsl K.TeG; u Na.TeO:, woropble cTanu ncnonnso-
BaThb B MHKPOOHOJIOTIIN KaKk KpacuTedl, Iplialouiie onpe-
ReNelllyio oKpacky usyuaembiM faktepusy. Tar, ¢ 110MoUILIO
coeguieniii Telypa HaC/KHO BLLIGNAIOT U3 Macebl Gakre-
puit gudrepuilnyto nasoury. lichn e B JeveHul, Tak XoTb
B pamariocTiike dnemenrt N 52 okasajdcA pechbMa moliesen
Bpagan.

Ho unuorjia ator saescur, a B eme boabuiecii Mepe 11eKoTo-
pule ero coejuiuenist npndasiasior spadyam xuaouor. Teiryp
goctaTtouHo roncuten. [3 nammeil erpane npegeabHo [KOUYCTH-
MOl KoHIlelT pailieil o1y pa B Boslyxe cuutaeres 0,01 mr/m’.
N3 coepnuennii Tenaypa camoe oflaclioe — TeJIYpPOBOAOPOR
H.Te, Gecuperunlil A10BUTHIT raz ¢ HeNPIATULIM 3aNAX0M,
Tlocnepiiee BliosIHe eCTECTBCIIO: TENNYDP — alajor cepsl, 3ma-
yut, H.Te jpomnen O nojoden ceposojiopoay. Ou pasapa-
MaeT OPOLXII, BpPe 11O BIUseT 112 HePBHYIO CHCTEMY.

9T HeNnpuUATHbIe CBOCTBa 1€ LOMEIUASH TeJaypy BhliiTh
B TeXHUKY, NMpiobpecTH MiI0MeCcTBO «rpodeccuiis.

MeTtanaypri HHTEpecYIOTCA TEJIYPOM MOTOMY, 4TO Yike
peGonbluiie ero A06aBKil K CRIUIIY CHJLIIO 1OBBIILAIOT 1IPOt-
HOCTh M XMMHYECKYW CTOHKOCTL 3TOTO Baykioro Metallia.
CeuHern, NernpoBaliHbiil TeJIypoM, NPHMeHAWT B KalelbHOH
H XUMIYeCKON mpoMbllutentnocTd. Tak, cpor cao:k6bf anmna-
pPaTOB CEPHOKMCHOTIION0 I[1POM3BOJICTBA, IOKPHITHIX H3IYTPHU
CBHHLOBO-TeAnyposbiM cnjtasom (10 0,5% Te), nasoe 6oab-
mie, YeM y TAKHX sKe allnaparos, oOMIOBaiHbIX HPOCTO CBIH-
nom. IIpiicanka Texnypa Kk Mmedu 1 ctami obnerdaer x Mmexa-
HHYecKY10 o0paboTky.

B crekosnbiioM mpom3BoJCTBE TEMNJAYPOM [OAL3YIOTCA, 9TO-
OBl MPIUJATH CTEKJY KOpHYHEBY0 OKpacky n Ooapiuiii kodd-
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Mpogreenp Bepauicsogo yuuaepeu-
rera Maprunw I'cnpux aan-
poT (1743—1817) Oba odrum uad
AITOPUTCTHOUWMUN XUMUKOS €60CLU
apemenu. Il oto ne yodugureabito.
Kaanpor 6ua npede.asno crpoe
coede u Apy2uM, HO TONNOCTU JKCHEC-
PUMENTA COAPOMCHNUKY MUSAN CPAG-
NMUTH € HUM Toabka amdmoujeeock
@paryyicnoeo xumuna Jyu-Huxo-
au Bosaeia, Kaunpor orapua vers-
PE HOBWX JACMCNTY — Ypan u yup-
Nonuu 8 1789 2., Turan (nesasucu-
Mo OT HCMWU20 Onepeduewelo e2o
an2.tuvanuna I'pezopa) — e 1792 u
yepuld — g 1803 2. IIccaedogua rax-
He coedunelu’ CTpoONYUR, TeAAypa
U MEXOTOPHX OPY2UX IACMENTOS

¢inenT nyvenpenomnenns. B pesunoroil npoMuInIiIeHEOCTH
¢ro, KAK anajior cepbl, 1fHOCJa NPIMEHAIOT AAA BYJIKaHMA3a-
Wit} KayuyKoOB.

Teaayp — noaynposoanuxk

Onuaxo ue 3Ty oTpacay Obla8 BHIOBIIIKAMA CKAYKa B 1le-
nax r cnpoce na aaemeHt Ne 52. llpousouen ator ckavok B
navanse 60-x rojgos wawero Beka. Tenayp — THunyusiii n0