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CopepxaHune

Co3paTtenu

Llenn n 3agayn nccnegoBaHus
Lintata no Teme nccnegosaHui
BBeneHue

30Mn0TO0

Cepebpo

Menob

>Keneso

PTyTb

OnoBo

CBuHeuy

Cnmncok nuteparypbl



Co3naTtenu

« BacunnbeB EBreHumn
« KatumH Oner



Llenn n 3agayuu
nccneagoBaHus

N3yunTb anoxy 3HaKkomMmcTBa c /
MeTaniamm peBHOCTU

Knaccudukaumna gpeBHEro nepuoaa

N3yuyeHne ocobeHHOCTEN Pa3INYHbIX
METassoB



LINTATAa No TemMe
nccregoBaHUN

[lepunoanueckny 3aKOH U
ITeprnonnueckas cucteMa XUMUYECKNUX
aneMmeHToB /1. M. MennerneeBa - 0CHOBa
COBpPEMEHHOM XUMHUU. OHUA OTHOCSTCS K
TaKUM HAy4YHBIM 3aKOHOMEPHOCTSIM,
KOTOPBIE OTPAXKAIOT SIBJICHUS, PEATTBHO
CYILIECTBYIOIINE B IPUPOJE, U TIOITOMY
HUKOTIA HE MOTEPSFOT CBOET0 3HAYCHHUS.

X OTKpBITHE OBLIO HOJATOTOBJIEHO BCEM
XOJOM UCTOPHH PA3BUTHS XUMHH, OJTHAKO
noTpedoBaiack reHuaabHOCTh JI. U.
Menneneena, €ro 1ap Hay4HOro
MPEABUACHHUS, YTOOBI 3TH
3aKOHOMEPHOCTH ObLIN C(HOPMYIMPOBAHBI
U rpaYeCKy NPEACTABIEHBI B BUJIE
TaOJIUIIBI.



BBegeHue

o Ouaummmonp (VI B.), rpedeckuii punocod u
acTpoJior, mpodeccop AleKcaHIPHUMCKON
mKoJbl. OH COOTHEC 7 TUIAHET APEBHOCTH C 7
MeTajJlaMHd U BBEJl 0003HAYEHUE ITUX
METaJJIOB CUMBOJIaMU TIIaHET (30J10TO—
Connne, Cepeopo—Jlyna, Pryre—Mepkypuid,
Menr—Benepa, Kenezo—Mapc, OnoBo—
FOnurep, Ceunen-CatypH).

&« TepmuH "mMeTamn" npou30MENT OT TPEYECKOTO
. cnosa metallon (oT metalleuo - BLIKaIkIBaKo,
n00kIBaro u3 3emin). [lo anxumuyeckum
MPEJACTABICHUSIM, METAJIBI 3aPOXKIATNCh B
3€MHBIX HEJIPaX MOl BIUSHUEM JTyYEH TUIAHET
Y TIOCTENEHHO KpalHe MEJJIEHHO
COBEPIIIEHCTBOBAIIUCH, ITPEBPAIIAICH B CEPEOPO
Y 30JI0TO. AJTXMMUKHU TI0J1arajiv, 4T0 METaJIbI -
BEIIeCTBA CJIOXKHBIE, COCTOSIINE U3 "Hadyanla
METaJUTMYHOCTH" (PTYTH) U ""Hadana
roprodecTtu’ (cepni).




3onoTo art. Aurum)

© 3010TO-3IEMEHT peﬂKHﬁ, €ro COACPIKAHUC B 3€MHOU KOp€ COCTABJIACT

Bcero 4,3107%. B npupojie 30110T0 BCTpevaeTcsl IOUTH BCEr/a B

YICTOM BHUJIE: B CAMOPOJIKAaX WIIM B BUJIE MEJIKUX 3€PEH U YEIIYeK,
u BKpAIJIEHHBIX B TBEP/IbIE MOPOAbI WIH PACCPETOTOUEHHBIX B 30JI0TO-

HOCHBIX IIeCKax. B Halm THU OCHOBHBIM UCTOYHHMKOM 30JI0Ta CITy>KaT

PYAEBI, B KOTOPBIX HA TOHHY HYCTOﬁ IIOPOALI IMIPUXOAATCA CUUTAHHBIC
rpaMMBbI AParouCHHOro McTaia.

30M10TO
195,966

. 30510T0 JOOBIBAIOT U MOIMYTHO- IPH MepepadoTKe
MOJIMMETAJUIMYECKUX U MEAHBIX pya. ECTh OHO ¥ B MOpCKOM BOJiEe — B
KpaiiHe MaJIblX KOHIEHTPALHSIX.

. B npezacraBiennn anxuMHUKOB 30JI0TO CUUTAIIOCH «LIAPEM METAIIIOBY.
[IpuunHO# TOMY, O4E€BUIHO, €r0 F3PPEKTHBIN BHEIIHUNA BU],
HEU3MEHHBIN OJIECK M YCTOMYMBOCTD K ICMCTBUIO MOAABIISIONIECTO
OOJIBIIMHCTBA PEAreHTOB. 30JI0TO MPU HArPEBAHUU HE PEArupyeT C
KHCIIOPOJIOM, BOAOPOOM, YIIIEPOAOM, a30TOM, LIEIOYAMHU U
OOJIBIIMHCTBOM KUCJIOT. PacTBOpsieTCsl 30J0TO UL B XJIOPHOI BOAE,
CMECH COJISTHOM M a30THOM KUCIIOT (1IapCKO# BOJIKE), B pacTBOpax
LMAHUO0B LIET0YHbIX METAJIJIOB, IPOyBAEMbIX BO3/1yXOM, a TAaKKe B
pPTYTH.

. B roBeNMpHBIX U TEXHUYECKUX U3ENINUAX IPUMEHSIOT HE YUCTOE

& 30JI0TO, @ €T0 CILJIABbI, Yallle BCEro ¢ MEAbIO U CEPEOPOM, a €ro CIUIaBBI,

yaiie BCEro ¢ Me/ibio U cepedpom. HucToe 3010T0 — METAILIT CIIMIIKOM

== #q MSATKHNA, HOTOTh OCTAaBJISIET HA HEM CJIe]l, U3HOCOCTOMKOCTh €TI0

: 2y HeBbIcoKa. [Ipoba, cTosas Ha 30J0ThIX U3IENHSIX OTEYECTBEHHOTO

IIPOU3BOJICTBA, O3HAYAET COJIEP>)KAHUE 30J10Ta B CIUIABE U3 pacyeTa Ha

TBHICSIYY €r'0 BECOBBIX YACTEH.

3omnotoit camopook «Meductodenby»
Maccoi 20,25 1, HaJeHHBIN B
Cubupu. AnmasHbiid QoHI.



Cepebpo mart. Argentum)
Ag

CEPEBPO
107,868

44" 5s'

CepeOpo — aparolieHHbIN MeTasll, U3BECTHBIN ¢ ITyOOKOH APEBHOCTH.
CepeOpeHHble CaMOPOAKHU JIOAN HAXOIUIIH €IIe 10 TOT0, KaK HayYUJIUCh
BBIIUIABIIATH MeTaJuIbl U3 pyl. CepeOpo BcTpeyaeTcsl Ha Hallel IIaHeTe U
TIOYTH YHCTHIM, CAMOPOJHBIM, U B BUJIC COCAMHCHNUI (Hanpumep, Ag,S,
Ag,SbS; u 1p.) Ha 3emute storo anementa B 20 pa3s OoIbIIe, YeM 3010Mmd,-
npumMepHO 7x107°% 0T MacChl 3eMHOM KOPbI, HO 3HAYMTENLHO MEHBIIE, YeM
Meou.

Uucroe cepeOpo — OnecTsmuii OeIblii METalI, O4eHb MATKHIA, TT0 KOBKOCTH
yCTYIaeT JHIIb 30J10TY. JIydire BCeX METaIOB IPOBOAUT TEILIO U
ANEKTPUYECKHUI TOK.

Kak u apyrum OnaropoaHbsiM MeTaiaMm, cepeOpy CBOWCTBEHHA BBICOKAS
XUMHUYECKasi CTOMKocTh. Cepedpo He BBITECHSET BOJOPO U3 PACTBOPOB
OOBIYHBIX KHCIIOT, HE U3MEHSETCS Ha YUCTOM U CYXOM BO3IyXe, HO, €CII B
BO3/yX€ COZIepKaTCs CEpOBOJOPO/ U IPYTHUE JIETyUne COEIMHEHUS cepbl,
cepeOpo TeMHeeT. A30THAs U KOHIEHTPUPOBAaHHAs CepHasi KUCIOThI MEJIEHHO
pearupyioT ¢ cepeOpom, pacTBOPSIs €ro.

Bpomun cepebpa (B MeHbIIIEH CTENEHU U IPYTHE TalOTeHUIbl) YpE3BhIYANHO
Ba)keH 7151 GOTO- ¥ KUHOMIPOMBIIIJIEHHOCTH KaK BaKHEHIIINNA KOMIIOHEHT
CBETOYYBCTBHUTEILHOM IJICHKH.

[TockonpKy MUpPOBBIE 3aMIaChl ATOTO METajlJla yMEHbIIAIOTCS, cepedpo
CTaparoTCsi 3aMEHUTH Be3/IE, I1I€ TOIBKO MOXKHO. J{J1s1 3TOro XUMHUKHU-TEXHOJIOTH
UIIYT PELenTypbl OeccepeOpPEHHBIX CBETOUYBCTBUTEIBHBIX
knHO(oTOMarepuaioB. M3 moxoxxux Ha cepedpo CIIaBOB HA HUKEJIEBOU
OCHOBE JIJIAI0T MOHETHI, TOCYY U XY/I0’KECTBEHHbIE U3/CIIHS.



Meab mart. Cuprum)

MepnHas ckoBopoaa,
ok.3000r go H.o.

«Mennabeii Bcaguuky. CaHKT-
[TerepOypr.

Menp Bxoaut Oosiee uem B 170 MuHepasioB, M3 KOTOPBIX IS
POMBINIJICHHOCTH BaXKHBI TUIIH 17. IHOTa BCTpeyaeTcst 1 caMOpoaHas Melb.
CozepskaHue Meau B 3eMHOI kope 4,7x107°% no macce.

Kamennsie riibiObl mupaMuibl Xeorca Oblii 00paboTaHbl METHBIM
UHCTPYMEHTOM. LIenbIii mepro NCTOPUY YeI0BeUECTBAa Ha3BaH MEHBIM BEKOM.

Hucras meap — TAry4nil, BA3KMH METall KPaCHOIO, B U3JIOME PO30BOIO IIBETA,
B OYEHb TOHKHX CJIOSIX HA MPOCBET MEJIb BBIIVISIIUT 3€JIeHOBATo-roiyooil. B
COCIMHEHUSAX Meb OOBIYHO MPOSIBISET CTENEHb OKUCIICHHS +1 U +2, N3BECTHBI
TAKK€ HEMHOTOYHMCIIEHHBIE COCIMHEHUS TPEXBAJICHTHON MEJIH.

Menp-MeTann CpaBHUTENBHO MaJI0 aKTUBHBIA. B CyXoM BO311yXe U KHCIOPOE
IIPY HOPMAJIbHBIX YCIOBUAX MEIb HE OKHUCIsieTCss. OHA JOCTATOYHO JIETKO
BCTYIIAET B PEAKLIUU C 2aI02EHAMU, CEPOl, celeHOM. A BOT C 8000poO0OM,
Venepooom u azomom MeIlb He B3aUMOJICUCTBYET JJaXKe MPU BHICOKHX
TEMIIEpaTypax.

Oco0eHHO BaskHA MEb JIJISl SJIEKTPOTEXHUKH. [10 AIeKTpOnpOBOTHOCTH METb
3aauMaert Il MecTo cpeau Bcex MeTamioB - ociie cepedpa. OiHaKo B HAIK JTHH
BO BCEM MUPE IEKTPUUYECKHE NMPOBOA, HA KOTOPHIE PAHBIIE YXOAUIIA TIOYTH
MIOJIOBMHA BBIIIABIISIEMOM ME/TH, BCE Yalle earoT U3 amroMuHus. OH Xyxe
MIPOBOJIUT TOK, HO JIETYE U JOCTYITHEE.

Yarie Bcero Meib BHOCST B ITOYBY B BUJIE MATUBOIHOTO CyJlib(haTa — METHOTO
Kynopoca. B 3HaunTeNnbHbIX KOJIMYECTBAX OH SAOBUT. B ManbIx 103ax Meapb
COBEPIIEHHO HEOOXOAMMa BCEMY KUBOMY.



XKene3o naT.Ferrum

Fe

XXENE30
55,847

J[peBHUE peaMeThI U3 Kemesa,
OpOH3HI,
Meau paruposanbl 1300r. 10 H.
3.

JKenezo MOXKHO Ha3BaTh NIABHBIM METAJLIOM HAIIIEr0 BPEMEHH. DTO XUMHYECKA# JIIEMEHT OYeHb
XOpOMIO M3y4eH. TeM He MeHee YUEeHbIe He 3HAIOT, KOT/Ia U KeM OTKPBITO JKEJIe30: CIHUIIKOM JIaBHO 3TO
0b110. McTIomb30BaTh XKeNe3HbIe N3/eNNs YeJI0BEeK Hadal emle B Hadane | Teicsaenerns no H.9. Ha
CMeHY OpOH30BOMY BEKY IPHIIIEIN KeJIe3HbIH. MeTamuryprus jkene3a Ha Tepputopud EBporsl u Aznn
Hayayia pa3BuBarbcs enie B [X-VII B.B. 10 H.5.

ITepBoe xene30, momnagiIee B PyKH YEIOBEKa, BEPOSITHO, HE3EMHOTO MPOUCXOXAeHUs. Exeronno na
3emiTto maiaeT OO0JIBIIE THICSYN METEOPUTOB, YaCTh HX JKEJIE3HBIE, COCTOSIINE B OCHOBHOM U3
HUKEJIHCTOro Jkene3a. CaMplil 0OIBIION 13 00OHAPYKEHHBIX JKEIE3HBIX METEOPUTOB BECUT OKOJIO 60 T.
On naiigeH B 1920 1. B toro-3ananHoii yactu Adpuku. Y «HeOECHOT0) Kelie3a eCTh OTHA BaKHAS
TEXHOJIOTUYECKasi 0COOEHHOCTh: B HATPETOM BHJIE 3TOT METAJUT HE TIOAIAETCSI KOBKE, KOBATh MOXKHO
JIUII XOJIOJHOE METEOPUTHOE Kele30. Opykue u3 «HeOECHOTr0» MeTallla OITHEe BEKa 0CTaBaAI0Ch
YPE3BBIYANHO PEIKUM H JParoleHHBIM.

Keme3o- meramn BOﬁHBI, HO 9TO W BaXKHCHIITNI MCTAJII MI/IpHOﬁ TEXHUKHU. 3 KCJIC3a, KaK I1oJiararoT
YUCHBIC, COCTOUT AAPO 3CMJ'II/I, nu BOO6H.[€ Ha 3emJIe 3TO OUH U3 CaMBbIX PACTIPOCTPAHCHHBIX
sneMeHToB. Ha .HYHG KEJIC30 HaﬁHCHO B OOJIBIIIMX KOJTUYECTBAX B ABYXBAJICHTHOM COCTOSIHHUU U
CaMOpPOJAHOC. B takom xe BHUC KCJIC30 CYILICCTBOBAJIO U Ha 36MJ’I€, IIOKa Ha HEH BOCCTAHOBUTECIIbHAS
aTMOC(l)Cpa HC CMCHHUJIACh Ha OKUCIUTCIBbHYI, KUCIIOPOAHYIO. E]J_[e B I‘J'IY6OKOI>'I APCBHOCTU OBLIO
OTKPBITO 3aMCYATCIIbHOC SBJICHUC — MAIrHUTHBIC CBOMCTBa JKCJIC3a, KOTOPBIC OOBSICHSIOTCS
0COOEHHOCTAMH CTPOCHUA BHGKTPOHHOﬁ 000710UKH aToMa kene3a. B APCBHOCTHU KCJIC30 IICHUJIIOChH
OYEC€HBb BBICOKO.

OcHoBHasl Macca *eJle3a HaXOAUTCS B MECTOPOXKIEHHUX, KOTOpbIE MOXKHO pa3pabaThIiBaTh
MPOMBIIUIEHHBIM criocoboM. [1o 3amacam B 3eMHO Kope eJe30 3aHUMaeT 4 MecTo cpeu Bcex
9IIEMEHTOB, MOCJIE KUCIOPOAa, KpeMHHUS 1 anroMuHust. HamHoro Oombiiie jkene3a B aape mianeTsl. Ho
9TO KeJIe30 HeIOCTYITHO U BPSIL JIM CTaHET JOCTYIHBIM B 0003puMoM OyayiieM. boiblire Bcero skenesa
—72,4% - B maraetute. Kpynnueiimme B CCCP jxene3opynHbie MecTopoxaeHus — Kypckas MarHuTHast
anomainus, KpuBopokckoe sXele30pyIHOe MECTOPOKIAeHHE, Ha Ypaie (ropsl MarautHas, Beicokas,
bnaronars), B Kazaxcrane — CokonoBckoe n CapOalickoe MECTOPOXKICHHMS.

Kenezo — Onectsnuii cepeOpPUCTO-0EIbIl METAILI, €r0 JIETKO 00pabaThIBaTh: pe3aTh, KOBATH,
MPOKAaTHIBATh, ITAMITOBATH.



PTyTb (at. Hydrargyrum)

PTyTh — 351emenT (})enKI/Iﬁ 151 paCCCHHHBIﬁ €ro CoiepkKaHue
npuMmepHo 4,5x10™°% oT Macchl 3eMHOM KOpBI. Tem He MeHee
U3BECTHA PTYTh C TITyOOKOW JTPEBHOCTH.

PtyTh — TspKEmBIN (TTIOTHOCTH 13,52 1/cM3) MeTain
cepeOpucTo-0eI0ro 1BETa, CAMHCTBECHHBIN METAI, KU KU
IpU OOBIYHBIX YCIOBUSIX. 3aTBEpIEBAET pTYTh Ipu -38,9°C,
3akunaer — npu +357,25°C. 1lpu HarpeBaHuu PTYTh JOBOJIBHO
CHIJIBHO (BCEro B 1,5 pasa MEHBIIE BOJbI) PACIIMPSACTCS, ILIOXO
MPOBOAUT AJAECKTPUUYECKHAM TOK U Terao — B 50 pa3 xyxe
cepebpa.

Kak u GmaropoiHbie MeTaJUTbl, PTYTh Ha BO3yXE HE
U3MEHSETCSI- HE OKUCIISIETCSI KUCTIOPOAOM, HE pEarupyer C
JIpYTruMH KoMrnoHeHTaMu atMocdepol. C eanocenamu pTyTh
pearupyer Jierye, 4YeM ¢ KUCJIOPOJ0M; B3aUMOJIEHCTBYET C
a30THOM KHCJIOTOW, a IPU HArPEBAHUU U C cepHOU. B
COCIMHEHUM PTYTh BCET/a ABYXBAJICHTHA.

Coenunenus pTyTu BechMa si0BUTHI. PaboTta ¢ HuMu Tpedyet
HE MEHbBIIEH OCTOPOXKHOCTH, UeM pabOTa C CaMOU PTYThHIO.

B npOMBIIIJIEHHOCTH U B TEXHUKE PTYTh UCIIOIb3YIOT OYEHD
HIMPOKO U pasHOOOpa3Ho. Kaxaplil U3 HAac epxan B pyKax
PTYTHBIN TepMOMETp. PTyTh paboTaeT u B Apyrux npuoopax-
OapomeTpax, pacxogoMepax. BaskHbl pTyTHbIE KaTo/bl B
IIPOU3BOJICTBE XJIOPA U €IKOTO HATPA, W e10UHbIX U
W eI0YHO3EMENbHBIX MEMAaiios, N3BECTHBI PTYTHBIE
BBITIPSMUTENN IEPEMEHHOTO TOKA, PTYTHBIE JIaMIIbI.

B erumnerckux rpoOHuIax, coopyxeHubix 3a 1500 jieT 10 H.3. HAHACHBI TaK)KE U3/ICTUs U3 JKeJe3a, CBUHIIA, 0JIOBA,
pTyTH. JXKene3o B T€ BpeMeHa IIEHWJIOCh BO MHOTO pa3 Iopoxe 30i10Ta. B rpodnwmIe dapaona Tyranxamona (14 Bek 10 H.
3.) HAMICHO JIMIIIh HECKOJIBKO MPEAMETOB M3 JKelie3a: MaJICHbKUE JIC3BUS, TIOJTOJIOBHHK, aMYJIeT M HEOOJIBIIION KUHKAJ.



OHOBQ

Sn

Ofl0BO :
118,710

Konokosb4uk us .
OpoH3bI, cepeamHa
BTOPOrO ThiCAYeneTns 40
H. 3.

nar. Stannum)

JIOBO — OJIMH U3 Memanios, U3BECTHBIX JIFOJSAM C
apeBHocTH. CIIIaB 0JI0Ba C Medbio — OpOH3a — OBLIT BIIEPBBIC
nonrydeH 6onee 4000 et Hazan. bpoHsa v B HaIK THA
OCTaeTCs TNIaBHBIM CIIIaBOM 0J10Ba. OJ0BO — CpeAHUN IO
pacupoCTPaHEHHOCTH 3JIEMEHT, B IPUPOJE OH BCTPEUYAETCS B
cocTaBe 24 MUHEPAJIOB, 2 U3 HUX — KACCUTEPUT U CTAHUH —
MMEIOT MPOMBIIIIEHHOE 3HAYCHHE.

O70BO — TOCTAaTOYHO TIACTUYHBIN cepPeOPUCTO-OembIit
MeTtasl, maButcs npu 231,9°C, kunut npu 2270°C.
Cy1iecTByeT B IByX aJUIOTPOMUYECKUX MOIUPUKAIUIX- alb(a
u 6eTa-0JI0BO.

[Ipn KOMHaATHOM TemIepaType 0JI0BO OOBIYHO CYIIECTBYET B
6era-hopme. DTO BCeM U3BECTHOE OelIoe 0JIOBO — 3HAKOMBIH U
MIPUBBIYHBIN METAII, U3 KOTOPOI'O PaHbLIE OTINBAJIU
OJIOBSIHHBIX COJIJATHKOB, JI€JaIi IOCYAY U KOTOPBIM JI0 CUX
MOp MOKPBIBAIOT U3HYTPHU KOHCEpBHBIE Oanku. [Ipu
temrieparype Huxe +13,2°C 6omnee ycToiunBo anbda-oia0Bo-
CepbIii MEJIKOKpUCTAJIIMYEeCKUI nmopomok. [Ipomecc
MpeBpallleHus: OeJI0To 0JI0Ba B cepoe ObICTpee BCEro UAET MPU
-33°C. D10 npeBpalleHue NOIyYnIo o0pa3Hoe Ha3BaHUE
«OJIOBSIHHOM 4yMbI». B IIpoIIIOM OHO HE pa3 IpUBOIUIIO K
IpamMaTH4e€CKUM IOCIEICTBUSIM.

XHUMHUYECKasi CTOMKOCTh 0JIOBA JOCTATOYHO BhICOKa. [Ipn
temneparype 10 100°C oHO mpakTUYECKH HE OKUCIISIETCA
KHUCJIOPOJOM BO3AyXa — JIMIIb TOBEPXHOCTh OKPBIBAETCS
TOHKOW OKCHJHOM TUIeHKOM cocTtaBa SnO2. PacTBopseT 0j10BO
Y a30THAs KUCJIOTA, JlaXke pa30aBiIeHHasi, U Ha XOJIOJIE.

Bonpiias yacTk o0Ba UAECT HA MPOU3BOJICTBO MIPUTIOEB U
CIUIaBOB, ITIaBHBIM 00pa30M THUHOTPAPCKUX U
MTOIIIUTTHUKOBBIX.



CBuHeu mat. Plumbum)

CBUHEU
207,2

6s’ 6p°

CBUHEI — 3TO CHHEBATO-CEPBIA MSATKHUI U TAKEIbIN
METAaJJI, 3TO IBETHOM METAJLIL.

Conepxxanue cBuHIA B 3eMHOU Kope 1,6%10-3% 1o
Macce. CaMOpOAHBIN CBUHEL BCTPEYAETCS KpailHE PEKO.
Yamie Bcero CBUHEL BCTPEYAETCS B BUJIE B BUJIE CYJib(u/1a
PbS. OtoT xpynkuii oiecTsmii MUHEPAJ CEPOTo 1IBETa
Ha3bIBAIOT FAJICHUTOM, WJIM CBUHIIOBBIM OJIECKOM.

[ImaBuTca cBuHen npu temieparype 327,4°C, a KUUT npu
1725°C. IInotnocts ero 11,34 r/cm. CBuner —
IJJACTUYHBIA, MSTKAW METAIL: OH PEKETCA HOXKOM,
1[aparaeTcsi HOrTEM.

Ha Bo3nyxe oH OBICTPO MOKPBHIBAETCS TOHKUM CJIOEM
okcuaa PbO. Paz0aBiieHHbIe CONsiHASA U CepHAst KUCTIOTHI Ha
CBHHEII [TOYTHU HE JEHUCTBYIOT, HO OH PACTBOPSIETCS B
KOHIICHTPUPOBAHHBIX CEPHOM M a30THOM KucyoTax. C
cepenunbl XIV B. M3 CBUHIIA OTJIWBAIINA MYJIH JJI51
orHecTpesibHOro opyxus, B XV B. 'yrrenbepr B [ epmanuu
MPUTOTOBWIJI 3HAMEHUTHIN TUMTOrpad)CKUi CIIaB CypbMBbI,
CBHMHIIA U 0JIOBA, WM TapT, U MMOJOKHIII HAYAJIO
KHUTOIEYaTaHHUIO.

JlerxomiaBkui, ynoOHbBIN B IiepepabOTKe, CBUHEL IIUPOKO
MpUMEHsIETCs B HallK JHU. CBUHEIl XOPOIIO MOTJIOIAET
PEHTTEHOBCKOE U PaJUOAKTUBHOE U3TyUYCHUE

TOHOp - CCKHpa U3 6pOH31>I, BTOPOC TBICAYCIICTHUC 10 H.

9.



Cnucok nutepaTtypsl

- KpnuymaH B.A., CtaHuo B.B.
QHLUMKMonean4yeckm criosapb IOHOro XMMKKa
1982r.

- [nbpos N.A. Heoprannyeckaa xmmua. Cl16.:
N3n. «Jlanby», 20017,

» Kpatkmu cnpaBOYHUK PUINKO-XNMNYECKNX
BenuyuH / lNopg pen.K.I'N.Muwerko A.A. PaBagens.
J1.: Xumuga, 1999 *.

« Heunrebayap O. ToYHble HayKn B OPEBHOCTM. -
M.: "Hayka", 1968.



