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Co3naTtenu

« BacunveB EBreHnu
« KatumH Oner



Llenn n 3agayu
nccnegoBaHus

* I3yunTb anoxy saHakomcTtBa c 7
MeTannamm pPeBHOCTU

» Knaccudukauunsa apeBHero nepuopa

* I3yyeHne ocobeHHOCTEN pasfNYHbIX
METanmoB



LINTATAa No TemMe
nccriegoBaHUN

[leprnoguyecknui 3aKOH U
ITeprnonuueckas cucteMa XUMUYECKNUX
aneMmeHToB /1. M. MennerneeBa - 0CHOBa
COBpEMEHHOM XUMHUU. OHU OTHOCSTCS K
TaKUM HAy4YHBIM 3aKOHOMEPHOCTSIM,
KOTOPBIE OTPAXKAIOT SBJICHUS, PEATTBHO
CYILIECTBYIOIIME B IPUPOJE, U TIOITOMY
HUKOTA HE MOTEPSFOT CBOETO 3HAYCHUS.

X OTKpBITHE OBLIO MOJATOTOBJIEHO BCEM
XOAOM UCTOPHH PA3BUTHS XUMHU, OJTHAKO
noTpebdoBaack reHnaabHOCTh JI. U.
Menneneena, €ro 1ap Hay4HOro
MPEABUIECHHUS, YTOOBI 3TH
3aKOHOMEPHOCTH ObLIN C(HOPMYIUPOBAHBI
U rpaUYeCKU NPEACTABICHBI B BUJIE
TaOJIUIIBI.



BBegeHue

Oaumnuonap (VI B.), rpedeckuii pusiocod u
acTpoJior, mpodeccop AleKCaHIPHUUCKON
mKoJibl. OH COOTHEC 7 MIAHET IPEBHOCTH C 7
MeTajJlaMHU U BBEJl 0003HAYEHUE ITUX
METaJJIOB CUMBOJIaMH TIIaHET (30J10TO0—
Connne, Cepeopo—Jlyna, Prytb—Mepkypuid,
Mens—Benepa, XKenezo—Mapc, OnoBo—
FOnurep, Ceunen-CartypH).

Tepmun "mMerann" mporu30MIENT OT TPEYECKOrO
cioBa metallon (ot metalleuo - BeikamnbIBaro,
n00kIBaro u3 3emin). [lo anxumuyeckum
MPEJCTABICHUSIM, METAJIBI 3aPOXKIATNCH B
3€MHBIX HEJIpax MoJi BIUSHUEM JTy4YeH IMIaHET
Y TIOCTENEHHO KpalHe MEJJIEHHO
COBEPIIICHCTBOBAIIUCH, ITPEBPAIIAICH B CEPeOpO
Y 30JI0TO. AJTXMMUKHU TI0Jarajv, 4YT0 METaJIIbI -
BEIIleCTBAa CJIOKHBIC, COCTOSIIME U3 "Hadyana
METaJUTMYHOCTH" (PTYTH) U "Hadana
roprodecTtu’ (cepni).



3onoTto Mart. Aurum)

Al

. 30J10TO-3JIEMEHT PENIKHii, €ro coJep>KaHne B 36MHOM KOPE COCTABIISET
Bcero 4,3107%. B npupojie 30110T0 BCTpeYaeTcsl OUTH BCErja B
YICTOM BHUJIE: B CAMOPOJIKAaX WIIM B BUJIE MEJIKUX 3€PEH U YEIIYeK,
BKpAIJIEHHBIX B TBEP/IbIE MOPOABI WIH PACCPETOTOUEHHBIX B 30JI0TO-
HOCHBIX IIeCcKax. B Halm JHU OCHOBHBIM UCTOYHHMKOM 30J10Ta CITy>KaT
PYZbI, B KOTOPBIX HA TOHHY MYyCTOW MOPOJIbI MPUXOAATCS CHUTAaHHBIE

SOPOTS rpaMMBbI AParoleHHOTro MeTaia
195,966
. 30710T0 JOOBIBAIOT U MOIMYTHO- IPH MepepadoTKe
5d10 631 MOJIMMETAJUIMYECKUX U MEAHBIX pyaA. ECTh OHO M B MOpPCKOM BOZIE — B

KpaﬁHe MaJIbIX KOHIICHTPAIAX.

. B npencraBneHun alxuMHUKOB 30J10TO CYUTAIOCh «LAPEM METAJLIIOBY.

[IpuunHOM TOMY, O4€BUIHO, €r0 F3PPEKTHBIN BHEIIHUNA BU/,
HEU3MEHHBIN OJIECK M YCTOMYMBOCTD K ICMCTBUIO MOAABIISIONIETO
OOJIBIIMHCTBA PEAreHTOB. 30JI0TO MPY HArPEBAHUU HE PEArupyeT C
KHCJIOPOAOM, BOIOPOJIOM, YITIEPOJOM, a30TOM, IIEN0YaMU U
OOJBIIMHCTBOM KUCIOT. PacTBOpsieTCs 30J0TO UL B XJIOPHOI BOAE,
CMECH COJISTHOM M a30THOM KHUCJIOT (LIapCKOM BOJIKE), B pacTBOpax

. LMAHUO0B LIETOYHbIX METAJIJIOB, IPOYyBAEMbBIX BO3/1yXOM, a TAKKe B

PTYyTH.
= 0 B 10BeMpHBIX ¥ TEXHUYECKUX U3ACIHIX IPUMEHSIOT HE YUCTOE
& i 30JI0TO, a €T0 CIUIABBI, YaIlle BCErO C MEAbIO U cepedpoM, a €ro CILIaBhI,
S! YaIie BCero ¢ MeNbio U cepedpoM. UncToe 30J10T0 — METAIUT CITUIITKOM
% o MATKUH, HOTOTh OCTABJISIET HA HEM CJIE]l, U3HOCOCTOUKOCTB €T0
v “ HeBbIcOKa. [Ipoba, cTosiiast Ha 3010ThIX U3/AEIHUAX OT€YECTBEHHOTO

IIPOU3BOJICTBA, O3HAYAET COAEPIKAHUE 30J10Ta B CIIABE U3 pacueTa Ha
TBICSIYY €TO BECOBBIX YaCTEH.

3omnotoit camopook «Meductodenby»
maccoi 20,25 1, HaleHHBIN B
Cubupu. Anmassbiid QoHI.



Cepebpo mart. Argentum)
Ag

47

CEPEBPO
107,868

44" 5s'

CepeOpo — aparolieHHbIN MeTasl, U3BECTHBIN ¢ ITyOOKOH APEBHOCTH.
CepeOpeHHbIe CaMOPOAKHU JIOAN HAXOUIIH €IIe 10 TOTr0, KaK HayYUJIUCh
BBIIUIABIIATH MeTaJuIbl U3 pyl. CepeOpo BCTpeyaeTcs Ha Hallel MIaHeTe U
TIOYTH YHUCTHIM, CAMOPOJHBIM, U B BUJIC COCAMHCHNUI (Hanpumep, Ag,S,
Ag,SbS; u 1p.) Ha 3emute storo anemenra B 20 pa3s OoIbILIe, YeM 3010Mma,-
npumepHO 7%107°% 0T Macchl 3eMHOM KOpbI, HO 3HAYMTENLHO MEHBIIE, YEM
Mmeou.

Uucroe cepedpo — OnecTsmuii OeIblii MeTallI, O4eHb MATKHIA, TT0 KOBKOCTH
yCTYIaeT JHIIb 30JI0TY. JIydIire Bcex METaIOB IPOBOAUT TEILIO U
ANEKTPUYECKUI TOK.

Kak u apyrum OnaropoiHbsiM MeTaiaM, cepeOpy CBOWCTBEHHA BHICOKAS
XUMHYECKasi CTOMKocTh. Cepedpo HE BBITECHSET BOJOPO U3 PACTBOPOB
OOBIYHBIX KHCIIOT, HE U3MEHSETCSl Ha YUCTOM U CYXOM BO3/yXe, HO, €CIIU B
BO3/yX€E COZIEpKaTCs CEPOBOJOPO/ U IPYTHUE JIETyUYne COEIMHEHUS cepbl,
cepeOpo TeMHeeT. A30THAs U KOHIEHTPUPOBAaHHAs CepHasi KUCIOTHI MEUIEHHO
pearupyioT ¢ cepeOpom, pacTBOPSIs €ro.

Bpomun cepebpa (B MeHbIIIEH CTENEHU U IPYTUE TalOTeHUIbl) YpE3BhIYANHO
BakeH 17151 GOTO- ¥ KUHOMTPOMBIIIJIEHHOCTH KaK BaYKHEUIIINNA KOMIIOHEHT
CBETOYYBCTBUTEILHOM IJICHKH.

[TockonbKy MUpPOBBIE 3aMIaChl ITOTO METajlJla yMEHbIIAI0TCS, Cepedpo
CTaparoTCsi 3aMEHUTH Be3/IE, I1I€ TOIBKO MOXKHO. J{J1s1 3TOro XMMHUKHU-TEXHOJIOTH
UIIYT PEeLenTypbl OeccepeOpEeHHBIX CBETOUYBCTBUTEIBHBIX
knHO(oToMarepuaioB. M3 moxoxkux Ha cepedpo CIIaBOB HA HUKEJIEBOU
OCHOBE JIEJIAI0T MOHETHI, TOCYY U XY/10’KECTBEHHbIE U3CIIHS.



Menb mart. Cuprum)

MepnHas ckoBopoaa,
ok.3000r go H..
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«Menubeii Bcaguuky. CaHKT-
[TerepOypr.

Menb Bxoaut 6osiee uem B 170 MuHEpasioB, M3 KOTOPBIX IS
MPOMBINIJIEHHOCTH BayKHBI UG 17. IHOTa BCTpeyaeTcst 1 caMOpoHasi Melb.
CozepskaHue Meau B 3eMHOI kope 4,7x107°% no macce.

Kamennsie ripiObl mupaMuibl Xeorca Oblii 00padoTaHbl METHBIM
UHCTPYMEHTOM. LIenbIii meprox HCTOPUY YeI0BeUSCTBAa Ha3BaH MEHBIM BEKOM.

Yucras Meap — TATy4ul, BA3KAW METAJUT KPaCHOIO, B U3JIOME PO30BOTO 1IBETA,
B OYEHb TOHKHX CJIOSIX Ha IPOCBET ME/b BBINIUT 3€JI€HOBATO-royooi. B
COEJIMHEHUSAX Mellb OOBIYHO MPOSBISET CTENEHb OKUCIEHUs +1 1 +2, u3BECTHBI
TaKK€ HEMHOTOUNCIICHHBIE COCIMHEHUS] TPEXBAIICHTHOU MEJIN.

Menp-MeTann CpaBHUTENBHO MaJI0 aKTUBHBIA. B CyXOM BO311yXe M KHCIOPOE
IIPY HOPMAJIbHBIX YCIOBUAX MeIb HE OKHUCIsieTCss. OHA JOCTATOYHO JIETKO
BCTYIAET B PEAKLIUU C 2AI02EHAMU, CEPOl, celeHOM. A BOT C 8000poO0oM,
Venepooom u azomom MeIlb He B3aUMOJICUCTBYET JJaXe MPU BHICOKHX
TEMIIEpaTypax.

Oco0eHHO BaykHA MEb JIJISl SJIEKTPOTEXHUKU. [10 AIeKTpOnpOBOTHOCTH MEb
3aanMaet Il MecTo cpeau Bcex MeTaimioB - mociie cepebpa. OiHaKo B HAIK JTHA
BO BCEM MUPE UIEKTPUUYECKHE MPOBOA, HA KOTOPHIE PAHBIIE YXOIUIIA TIOYTH
MIOJIOBMHA BBITIABIISIEMOM ME/TH, BCE Halle IearoT U3 amroMuHus. OH Xyxe
MIPOBOJIUT TOK, HO JIETYE U JOCTYITHEE.

Yarie Bcero Meib BHOCST B ITOYBY B BUJIE MATUBOIHOTO CyJlib(haTa — METHOTO
Kynopoca. B 3HaunTenbHBIX KOIWYECTBAX OH SAOBUT. B MalnbIx 103ax Mepb
COBEpILIEHHO HEOOXOAMMa BCEMY KUBOMY.



Kene3o mat.Ferrum

Fe

XXENE30
55,847

3d° 4s°

JpeBHUE peaMETHI U3 KeTesa,
OpOH3HI,
Meau paruposansl 1300r. 10 H.
3.

JKenezo MOXKHO Ha3BaTh NIABHBIM METAJLIOM HAIIIEr0 BpeMEHH. DTO XUMHYECKAN DIIEMEHT OYeHb
XOpOMIO M3y4eH. TeM He MeHee YUEeHbIe He 3HAIOT, KOT/Ia U KeM OTKPBITO JKEJIe30: CIHUIIKOM JIaBHO 3TO
0b110. McTIomp30BaTh XKeJe3HbIe N3/eNNs YeJI0BEeK Hadal emle B Hadaie | Teicsaenerns no H.9. Ha
CMeHY OpOH30BOMY BEKY IPHIIIEIN KeJIe3HbI. MeTamuryprus jkene3a Ha Tepputopui EBporsr n Aznn
Hayasa pa3BuBarbcs enie B [X-VII B.B. 10 H.5.

ITepBoe xene30, momnaeiIee B PyKH YEIOBEKA, BEPOSITHO, HE3EMHOTO MPOUCXOXACHU. Exeronno Ha
3emiTto maiaeT OO0JIBIIE THICSYH METEOPUTOB, YACTh HX JKEJIE3HbIE, COCTOSIINE B OCHOBHOM U3
HUKEJIHCTOro Jkene3a. CaMplil 0OTBIION 13 00OHAPYKEHHBIX JKEIE3HBIX METEOPUTOB BECUT OKOJIO 60 T.
On naiigeH B 1920 1. B roro-3ananHoii yactu Adpuku. Y «HeOECHOT0» Kelie3a eCTh OTHA BaKHAS
TEXHOJIOTUYECKasi 0COOEHHOCTh: B HATPETOM BHJIE 3TOT METAJUT HE TIOAIAETCSI KOBKE, KOBATh MOXKHO
JIUIIG XOJIOJHOE METEOPUTHOE Kele30. Opykue u3 «HeOECHOTr0» MeTallla OITHEe BEKa 0CTaBaAI0Ch
YPE3BBIYANHO PEIKUM H JParoleHHBIM.

Keme3o- meramn BOﬁHBI, HO 9TO W BaXKHCHIITNI METAJLI MI/IpHOﬁ TEXHUKHU. 3 KCJIC3a, KaK I10JIararoT
YUCHBIC, COCTOUT AAPO 3CMJ'II/I, nu BOO6H.[C Ha 3emJIe 3TO OUH U3 CaMbIX PACTIPOCTPAHCHHBIX
sneMeHToB. Ha .HYHG KEJIE30 HaﬁHCHO B OOJIBIIIMX KOJTUYECTBAX B ABYXBAJICHTHOM COCTOSIHHUU U
CaMOpPOJAHOC. B takowm xe BHJC KCJIC30 CYIICCTBOBAJIO U HA 36MJ’IC, IIOKa Ha HCH BOCCTAHOBUTEIIbHAS
aTMOC(l)Cpa HC CMCHHUJIACh Ha OKUCIUTCIBbHYI, KUCIIOPOAHYIO. E]J_[e B I‘J'IY6OKOI71 APCBHOCTHU OBLIO
OTKPBITO 3aMCYATCIIbHOC SIBJICHUC — MAIHUTHBIC CBOMCTBa JKCJIC3a, KOTOPBIC OOBSICHSIIOTCS
0COOEHHOCTAMH CTPOCHUA BHGKTPOHHOﬁ 000J710UKH aToMa xkene3a. B APCBHOCTH KCJIC30 IICHUJIIOCH
OYEC€HBb BBICOKO.

OcHoOBHas Macca jxejie3a HaXOIUTCs B MECTOPOXKICHHUSAX, KOTOPhIe MOXKHO pa3padaThIBaTh
MPOMBIIUIEHHBIM criocoboM. [1o 3amacam B 3eMHOM Kope »eJe30 3aHMMaeT 4 MEecTo cpeu Bcex
9IIEMEHTOB, MOCJIE KUCIOPOAa, KpEMHHUS 1 anroMuHust. HamHoro Oombiiie sxene3a B aape mianeTsl. Ho
9TO KeJIe30 HeIOCTYITHO U BPSL JIM CTaHET JOCTYIHBIM B 0003puMoM OyayiieM. boiblire Bcero sxenesa
—72,4% - B maraetute. Kpynneiimme B CCCP jxene3opynHbie MecTopoxaeHus — Kypckas MarHuTHast
aHoManust, KpuBopoxckoe ene3opyaHoe MecTopokeHre, Ha Ypaie (ropsl MarauTHas, Beicokas,
bnaronars), B Kazaxcrane — CokosnoBckoe n CapOalickoe MECTOPOXKICHHMS.

Kenezo — Onectsnmii cepeOprCTO-0eIbIl METAILI, €ro JIETKO 00pabaThIBaTh: pe3aTh, KOBATH,
MPOKAaTHIBATh, ITAMITOBATH.



ﬁ'laT Hydrargyrum)

PTyTh — 351€MEHT J)GJIKI/II/I M PacCesHHEIi, €ro CoaepKaHue
npuMepHO 4,5x10™% ot Maccel 3eMHOM KOpBL. TeM HE MEHEE
U3BECTHA PTYTh C IITyOOKOW TPEBHOCTH.

. PtyTh — TsDKETBIN (TTTOTHOCTH 13,52 1/cM3) MeTain
cepeOpucTo-0e0ro 1BeTa, CAMHCTBECHHBIN METAIL, KUK
MpU OOBIYHBIX YCIIOBUSIX. 3aTBEPIEBAET PTYTh npu -38,9°C,
3akunaer — npu +357,25°C. 1lpu HarpeBaHuu PTYTh JOBOJIBHO
CHIIBHO (BCEro B 1,5 pasa MEHBIIE BOJBI) PACIIMPSACTCS, ILIOXO
MPOBOAUT SJEKTPUUYECKHAM TOK U Tero — B 50 pa3 xyxe
cepebpa.

. Kak u GmaropoiHbie MeTaJUIbl, PTYTh Ha BO3yXe HE
U3MEHSETCSI- HE OKUCIISIETCSI KUCTIOPOAOM, HE pEarupyer C
JIpYTruMH KoMrnoHeHTaMu atMocdepshl. 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 npoMBINIIIEHHOCTH U B TEXHUKE PTYTh UCMOJb3YIOT OYEHD

HIMPOKO U pazHOOOpa3Ho. Kaxaplii U3 HAac epxkan 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 eNI0YHO3EMENbHBIX MEMAaiios, N3BECTHBI PTYTHBIE
BBITIPSIMUTENN IEPEMEHHOTO TOKA, PTYTHBIE JIaMIIbI.

B erumnerckux rpoOHuIax, coopyxeHubix 3a 1500 jieT 10 H.3. HAlACHBI TAK)Ke U3/ICTUs U3 JKeJe3a, CBUHIIA, 0JIOBA,
pTyTHu. JXKene3o B Te BpeMeHa IIEHWJIOCh BO MHOTO pa3 Iopoxe 30i10Ta. B rpodHwmIe ¢apaona Tyranxamona (14 Bek 10 H.
3.) HAMICHO JIMIIh HECKOJIBKO MPEAMETOB M3 JKelie3a: MaJICHbKHE JIC3BUS, TIOJITOJIOBHHK, aMyJIeT M HEOOJIBIIION KUHKAJ.



OnoBo

Sn

Ofl0BO :
118,710

Kornokons4uk n3 .
OpoH3bI, cepeamHa
BTOPOro ThicAYeneTus 4o
H. 3.

nart. Stannum

JIOBO — OJIMH U3 Memainos, U3BECTHBIX JIFOJSIM C
apeBHocTH. CIiaB 0J10Ba C Medbio — OpOH3a — OBLIT BIIEPBHIC
nonydeH 6omnee 4000 et Hazan. bpoHsa v B HaIK THA
OCTaeTCs TNIaBHBIM CILJIaBOM 0J10Ba. OJ0BO — CpeAHUN IO
pacupoCTPaHEHHOCTH 3JIEMEHT, B IPUPOJE OH BCTPEYAETCS B
cocTaBe 24 MUHEPAJIOB, 2 U3 HUX — KACCUTEPUT U CTAHUH —
UMEIOT MPOMBIIUIEHHOE 3HAYCHHE.

O0BO — 1OCTAaTOYHO TUIACTUYHBIN CEPeOPUCTO-OETbIit
MeTtasl, iaButces npu 231,9°C, kunut npu 2270°C.
Cy1iecTByeT B IByX aJUIOTPOMUYECKUX MOIUPUKAIUIX- alb(a
u 6eTa-0JI0BO.

[Tpu KOMHaATHOM TemIepaType 0JI0BO OOBIYHO CYIIECTBYET B
6era-hopme. DTO BCeM U3BECTHOE Oelloe 0JI0BO — 3HAKOMBIH U
MPUBBIYHBIN METAJI, U3 KOTOPOI'O PaHbLIE OTINBAIU
OJIOBSIHHBIX COJIJATHKOB, JI€JIaIi IIOCYAY U KOTOPBIM JI0 CUX
MOp MOKPBIBAIOT U3HYTPHU KOHCEpBHBIE Oanku. [Ipu
temrieparype Huxe +13,2°C Gomnee ycToiunBo anbda-oiaoBo-
CepbIii MEJIKOKpUCTAJIIMYEeCKUI nmopomok. [Ipomecc
MpeBpallieHus: OeJIOTo 0JI0Ba B cepoe ObICTpee BCEro UAET MPU
-33°C. D10 npeBpalleHue NOIyYuIo o0pa3Hoe Ha3BaHUeE
«OJIOBSIHHOM 4yMbI». B IIpoIJIOM OHO HE pa3 IpUBOJIUIIO K
IpamMaTH4eCKUM IOCIEICTBUSIM.

XHUMHYECKasi CTOMKOCTh 0JIOBA JOCTATOYHO BhICOKa. [Ipn
temneparype 10 100°C oHO mpakTUYECKH HE OKUCIISIETCA
KHUCJIOPOJOM BO3AYyXa — JIMIIb TOBEPXHOCTh OKPBIBAETCS
TOHKOW OKCHJHOM TIeHKOM coctaBa SnO2. PacTBopseT 0j10BO
Y a30THAas KUCJIOTA, JlaXke pa30aBiIeHHas, U Ha XOJIOJIE.

Bonpimas yacTk o10Ba UAECT HA MPOU3BOJICTBO MIPUIIOEB U
CIUIaBOB, ITIaBHBIM 00pa30M THUHOTPAPCKUX U
MOIIUTTHUKOBBIX.



CBVIHeLI, MmaT. Plumbum)

CBI/IHeI_I 9TO CUHECBATO- CCpBII/I MSATKHM U TSKEIbIN
METaJlll, 3TO I_IBCTHOI/I MeTalJlll.

. Conepxxanue cBuHI@A B 3eMHOU Kope 1,6%10-3% 1o
Macce. CaMOpOAHBIN CBUHEL BCTPEYAETCS KpailHE PEIKO.
Yamnie Bcero CBUHEL BCTPEUAECTCS B BUJIE B BUJIE CYJibuIa

CBUWHEL| PbS. Dtot xpynkuii OaecTsai MUHEPa Ceporo 1BeTa
Ha3BIBAIOT TAaJICHUTOM, MJIM CBUHIIOBBIM OJIECKOM.

2207': » IDLmaBurcs cBunen npu temneparype 327,4°C, a KUIUT Ipu
6s” 6p 1725°C. Ilnotrocrs ero 11,34 r/em. Ceunern —
IJJACTUYHBIA, MSTKAW METAIIL: OH PEKETCA HOXKOM,
1lapanaeTcs HOITeM.

. Ha Bo3yxe oH OBICTPO MOKPBHIBAETCS TOHKUM CJIOEM
okcuaa PbO. Paz0aBiieHHbIE CONsTHAS U CEpHAs KUCTIOTHI Ha
CBHUHEII [TOYTHU HE JEHUCTBYIOT, HO OH PACTBOPSIETCS B
KOHIICHTPUPOBAHHBIX CEPHOM M a30THOM KucioTax. C
cepenunbl XIV B. M3 CBMHIIA OTJIWBAIINA MYJIH JJIs1
orHecTpesibHOro opyxus, B XV B. I'yrrenbepr B [ epmanuu
MPUTOTOBMJI 3HAMEHUTHIN TUMOrpad)CKUi CIIaB CypbMBbI,
CBHHIIA U 0JIOBA, WJIM TaPT, U MMOJOKHIII HAYAJIO
KHUTOIEYaTaHHUIO.

. JlerxomiaBkui, ynoOHBIN B epepadOTKe, CBUHEL IIUPOKO
NpUMEHsIETCs B HalK JHU. CBUHEI] XOPOIIO MOTJIOIIAET
PEHTTEHOBCKOE U PaJUOAKTUBHOE U3TyUYCHUE

TOHOp - CCKHpa U3 6pOH3H, BTOPOC TBICAYCIICTUC 10 H.
9.
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