«Memanii
U CNJ1A6bl)



Memannamu Ha3bIBAIOT HENMPO3PAYHble KPUCTAIMYECKHUE BelleCTBA,
o0J1aaronue NPOYHOCTHIO, IVIACTHYHOCTHI0, TEIJIO- 1
3JIEKTPONPOBOAHOCTBHIO, METALIMYECKUM 0JiecKoM. B HOpMaIbHBIX
YCJIOBHSIX OHM SIBJISIIOTCSI TBEPAbLIMH BellleCTBAMU, UCKJII0YAS PTYTh,
TeMIieparypa mjiaBjieHuss koropoi munyc 39° C.

MeTa1ibl

Yepubie [IBeTHBIE
(Kej1e30 U ero CIJIaBbl)

Cnnaevt — MaTepuaibl, KOTOPbIe 00PAa3yIOTCs M3 PACIIABOB 2-X HJIH
HECKOJIbKHMX KOMIIOHEHTOB.

MeTajiimyeckue CIJjiaBbl MOI'yT COCTOATDH JIM00 TOJIbKO U3 METaJNlJI0B, JI00
U3 METAJIJIOB ¢ He00JIbIINM COACPKAHUEM HEMETAJJIOB.




qeprze Memdajliibl U CNJIA60bI.

AKenezo. Xumnueckuii cumsoa — Fe, Homep B
NMepHOAUYECCKOM cucTemMe — 26, aroMHasi macca —
55,847, niiorHoctsb 7,874 r/em® |, Temneparypa
miasjaenns 1539°.

KeJsie30 3anumaer 2-e MeCTO 10 COACPKAHUIO
B 3¢€MHOM Kope.

OnHo npexacrasisieT co00ii cepedOpUCTO —
0eJibIi MeTaJl1, 00Jagalomuii
(¢peppoMarHuTHBIMH cBoOMicTBamMu 10 t° 769° C.
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/AKejie30 npuMeHseTCs B BUJAe YYIT'YHA M CTaJIei.

TpaguuuOHHBIN POLECC nOIYUCHUSA
ITUX CIJIABOB COCTOUT U3 ITAIOB:

Y

Pyour - Yyeyn - Cmano

(MarHeTUTHI, (Bapka B IOMEHHBIX T€Yax, (Bapka B MapTE€HOBCKHX
TUTAaHOMAarHETHUTHI, KOKC TOIUIMBO U neyax, 3JIEKTPOoIeyax. )
TE€MaTUTHI U TIPOY. ) BOCCTaHOBUTEIID )

M3HOoCcocTONKHIA He0oOpabOTaHHOK

OenbIi 4yryH CTan



Hyzyn

copep:xut OT 2,14 10 6,67% yraepona (o6bruno 3-4,5%), a Tax:xke maprasen (10 1,5%),

kpemuuii (10 4,5%), cepy (ae oosiee 0,08%) u docdop (mo 1,8%). Cepa u ¢pochop cHuxaro
MEXAHUYECKYI0 IPOYHOCTh U MOBBIIIAKT XPYNKOCTH CILJIABOB, M03TOMY SIBJISIIOTCSA
BpeIHBIMHU NPUMECSIMMU.

Yyzynol knaccuguuupyrom:

. 1Ilo cocmaey:
1.1 Desibli (COMEPIKUT YIJIEPO/
B BU/I€ IIEMEHTUTA — XUMHYECKOT0
CoeIMHEHHU C JKeJle30M, nMeeT OeJIblii
1BET)

1.2. cepsolii (yriiepoa B HeM
NpeacTaB/ieH IVIACTUHKaMu rpadura,

4yTO ompesesieT BET YYryHa). N3HOCOCTOMKUM
O€JIbI YyT'yH

Cepblid 4yTyH




2. Ilo naznauenuro:

2.1. nepenejbHbIH
2.2. JUTeHHBIH

2.3. cnenuaJbHbINI:
2.3.1. pomeHHbIe heppociIaBbI.
2.3.2. BLICOKONIPOYHbIN YYI'YH
2.3.3. JerupoBaHHbBIN

2.3.3.1. :;kapocTONKMH,

2.3.3.2. HI3BHOCOCTOMKMIA,

2.3.3.3. aHTUPPUKIMOHHBIN
2.3.3.4. KOBKMI.

2.2 JInTelHbIM 4yIIKOBBIA YyTyH






2.3. CneyuanvHolil Yy2yH:

BbICOKONIPOYHBI YYT'YH
(KinanmaH ¢ HAKJIOHHBIM

ce1JIoOM) KapocTonkuii 4yryH
MaHraJj N
( ) MN3H0COCTOMKHNH YYTI'YH
(poTopHbIH
U3MeJIbYHUTEJID)

AHTHPPUKIMOHHBIN
YYTI'YHHbIU MOPIIECHb Kopkwmii 4yryH
(k1anaHbl, BEHTUJIHN)



Cmanb

comep:kut 10 2,14% yrnepona, a Tak:ke Apyrue KOMIOHEHTHI.

Knaccugpuuupyrom cmanv no npuznakam :

1. Ilo cnocoby
NOJyYeHUst:

1.1. MapTeHOBCKAas,
1.2. KouBepTOopHa,
1.3. beccemepoBckas,
1.4. DaeKkTpocTajb

4. Ilo xauecmsy:
4.1. 00LIKHOBEHHOI'0 KAYeCTBA,

4.2. KaYecTBECHHAA,
4.3. BLICOKOKAY..
4.4 0cO00BBLICOKOKAY.

3. Ilo xumuueckomy cocmasy
3.1. youiepoaucras,
3.2. JJernpoBaHHAA,

2. Ilo cmenenu packucienus:
2.1. Kunsmas,

2.2. Iloaycnokoiinasi,

2.3. CnokoiiHas.

5. Ilo nasznauenuro -

5.1. KOHCTPVKIIMOHHAA,
5.2. HHCTPYMEHTAJLHAS,
5.3 cnenuajabHasl.




Ilo kauecmay:
00bIKHOBEeHHOT0 KauecTBa (0,05%cepHl,
0,045% dochopa);
KayecTBeHHAasi (cephl U (hochopa McHEE
0,04%);
BbICOKOKaYecTBeHHasn (cephl U pocdopa
meHee 0,035%);

0CO00BBICOKOKAYECTBEHHAsI (CEpEI HE Ooee
0,015%, dpocdopa 1o 0,025%)



1o xumuueckomy cocmaey:

Yruepoaucrasi

v/ Huskoyruepoaucras (10 0,25%)

v/ Cpenneyriepoaucras (0,25-0,7%);

¢/ Bobicoxkoyriepoaucras (0,7-2,14%).
JlerupoBaHHas — COACPKUT JIETUPYIOIIHAE
n100aBKU — XpOM, HUKEJIb, TUTAH, BAHAIUW 1
ap.:

¢/ Huskojernuposannas (2,5-5%);

v/ CpennenernpoBannas (%-10%);

¢/ BroicokouerupoBannas (0oJiee 10%).



5. Ilo naznauenuio :

5.1. KOHCTPYKIIMOHHAS,
5.2. HHCTPYMEHTAJbHAS,
5.3 cnenuaJjJbHas.

KaponpouHnas;
bricTpopexymas;
ABTOMATHAA,
DJIeKTPOTEXHUYECKASI;
PeccopHo-npyKMHHAasA;
Kucaorocroukasi;
HN3HocoycTOMUMBAA U JP.

KoHCTpYKIIHOHHAS CTAJIb

(Kpanbr
HHcTpymeHTaabHas CTalb JJIS. IPOMBIIIJICHHBIX CUCTEM)



YI1epoaucTbie KOHCTPYKIMOHHbIE
craju mapkupywr Crt, undgpamu,

0003HAYAIONIMMHU COAEPKAHUE YIIIEPOAA
B J10JISIX MIPOIEHTA.

Yriepoaucrbie HHCTPYMEHTAJIbHBIC
CcTaJIu 0003HAYAT OyKBOW Y.

JlernpoBaHHbIe CTAJIU COAEPKAT
HA3BaHHUS JETHPYIOIIUX 100aBOK U UX

cojiep:kaHue nocjie uudp, ykasbIBarmux
cojllep:KaHue yIjiepoaa.

Mapxkupoexka cmanu.




TH BIJI

B TH B3/l uepHbie MeTaILIbI
BKJIIOYEHEI B
pasnesa XV — HenparolnesHble METAJUIBI U U3AEIUSA

13 HUX,
rpynna 72 — yepHbl€ METAJUIbI,
rpynmna 73- u3feinus U3 4€pHbIX METAJIIOB.




I'pynna 72 umeem noozpynnui:

I- nepBuyHas npoaykuus B ¢gopme rpaHy.s1 MJId MOPOIIKA,
II — kes1e30 U HeJIErHPOBAHHASA CTAJIb.

III — KOppPO3UOHHOCTOMKAA CTAJIb,

IV — nerupoBaHHas cTajb npovas.

Koppo3uonHocTonkast

CTaJIb
IlepBuyHass NPOAYKIUS




I{eemmnuvie memannoi

Ilpunsita
cJeayrumas
Kaaccuukauyus
IBETHbIX METAJLJIOB:
Jlerkme

Tskeable

TyronjaaBkue

bJjaropoansie
PaccesiHHBIE

Peako3eMesbHbIE
PajinoakTuBHbIE

B TH B3I
I'pynna 28 —pryTh, AparoueHHbIC
METaJLJIbl, PAIHOAKTHBHBIE.
I'pynna 71 —merasibl
IVIAKUPOBAHHBIE APArOLEHHBIMU
MeTaJ/IlIaMH.
I'pynna 74 — meapb u u3aeus u3
Hee.
I'pynna 75 — HUKeJIb U U311 U3
Hero.
I'pynna 76 — anroMmuHui
I'pynna 78 — cBuHen 1 M31eJIUA U3
Hero.
I'pynna 79 — uuHk 1 u3aeaus us
Hero.




Anromunuii

AJIIOMUHNI 3aHUMAaeT 1-e MmecTo cpeau
METAJLJIOB 10 COMEPKAHUIO B
3eMHOU KOpe U 2-€ 1o
HCIN0JIb30BaHu0. OH o0J1aaer
KOBKOCTBHIO, YCTOMYMB K
KOPPO3HH, HMEET BHICOKHE
3JIEKTPO- U TEIUIONPOBOAHOCTb.

AJIIOMUHMN — MeTaJLI
MSATKHUM, JIETKO MOJUPYeTCHd 1
apamnaercsi.




. AJIOMUHUNHT

[IpuMeHAIOT aTFOMUHUN
B DJICKTPOTEXHHUKE (TOKOBEAYIIME >KUJIBI IIPOBOJIOB),

KaK KOHCTPYKIIMOHHBIN MaTeprual B MAITUHOCTPOCHUH,
aBUAIINH, CTPOUTEIILCTBE, MPOU3BOACTBE OBITOBBIX TOBAPOB,

BXOJUT B COCTaB JICTUPYIOIIUX JT00ABOK,

COCAMHEHUSA AJIIOMUHUS — KBACIbI — UCTIOJIB3YIOT 1A
AyOJICHUS KOXK, KaK IIPOTPABY P KPaILICHUU TKAHECH.




Jemxocm

DR KIPONPOBOIHOCTY

Iactvamocty Heroxesunocm,



Macnuu

Marumii 3anumaet 3-e MeCTO 10
COCPKAHUIO B 3€MHOM Kope.
IIpuMmeHsieTcs1 B IPOU3BOACTBE
JIETKHUX CILJIAaBOB,
U3rOTOBJIEHUH OCBETUTEJIbHbIX
U 32KUTaTeJbHbIX PAKeT H
CHAPS/I0B.

CoenyHeHHus MAaTHUSA —
MarHe3uaJjibHble BSUKYIIIHE
MaTepHaJbl INPOKO
NPUMEHSIIOTCH B
CTPOMTEJIbCTBE.

Hublot BB Mag Bang
(xkopnyc caejiaH U3 MarHus)



JINTUN UCIOJIB3YeTCH B AICPHOU
JHEPreTHuKe AJsl peryJaupyroumx
CTEPKHEH AaTOMHBIX PEAKTOPOB,
B YEPHOU METAJLIYPIrUH I
PACKHUCJIEHUS, IOJTYYCHUS
JIETUPOBAHHBIX U
MOAN(PULUMPOBAHHBIX CILJIABOB, B
LBETHOM METAJLUIYPIruM — NJIs
YIAYyYIIeHUS MEeXaHUYECKUX
CBOIICTB CILJIABOB.

JIuTHH BXOAMT B COCTaB
CHeMAIbHBIX CTEKOJ,
TEPMOCTONKON KEPAMUKH.

JINTUHA-TIOJIMMEPHbIE
AKKYMYJISATOPBI




bepuiuinii B ciiiaBax ¢ aJJIOMUHUEM,
MAarHueM M Melbi0 PUMEHSAeTCS
B CAMOJICTOCTPOCHUHU U

JJIEKTPOTEXHHUKE, A TAKKe B
SIICPHOM TEXHHUKE, MMOCKOJIbKY
3aMeIsieT U OTPaKaeT NPOTOHBI,
U3JIy4yaeT HeMTPOHBI NPH
OomOapaupoBanum ajabda —
YacTUIAMM.

bepuiuineBbie CTEKIA
MPOHULIAEMBbI I PEHTT€HOBCKHUX
JIy4yeil, OHU UCIOJIb3YHTCH AJIs
OKOH PEHTTeHOBCKUX TPYOOK.

OKHO PEHTTeHO3alUTHOE



Hampuu u Kanuu

Harpuii ¢ kajnueM HCHOJIb3YTCH KaK
JKUIKUE TEeNJIOHOCUTEIU B
SIICPHbIX YCTAHOBKAaX, OH
SIBJISIETCH BOCCTAHOBHUTEJIEM
HEKOTOPbIX PEAKUX METAJLJIOB —
TUTAHA, HUPKOHUS, TAHTAJIA,
NPUMEHSIETCH IJIsl YIIPOYeHUS
CILIABOB, KAK KaTaJIu3aTop
OPraHUYeCcKOro CMHTe3a.
Kasmii ucnosib3zyercs
NpeuMyLIeCTBEHHO J1JIsl
npou3BoacTBa ynoopennii (90%
coJieil), pereHepanuu KMUCJI0poaa
B MIOABOJHBIX JIOJAKAX, C HATPUEM
— B AI/IEPHBIX YCTAHOBKAX.

MOUEIKHE KOHLEHTDNPOB3HHbK

3?" KAJIHHHO-&0COPHBIE

(ue conepm xnopa)

S HIH N



Tuman

Turan mo BHemIHeMy BHUAY IMOXO0XK HA
CTaJIb, IPOYECH, IJIACTUYCH,
UMeeT UCKIIYUTEIbHY IO
XUMHUYECKYI0 CTOMKOCTD.
Jlerkue u nNpo4YHbIe TUTAHOBbIE
CILIABbI IUPOKO UCNOJIb3YIOTCSH
B TEXHUKE, XUMHYECKOH
NMPOMBIIIJICHHOCTH (
TPYOONPOBOAbI, HACOCHI,
PeaKkTopbl), BAKYYMHOH
TeXHHUKe (MOIIOIIAET ra3bl).
Oxcuanl TUTAHA
NPUMEHAIOT J1JIS U3TOTOBJICHUSA
BbICOKOKAYECTBEHHbIX
THUTAHOBBIX O€JIHJI.



Pyououu

— cepo-0eJibId BA3KHI MeTaJLJI, OIUH U3
CAMbIX AKTHUBHBIX XUMHYECKHUX
3j1eMeHTOB. Ucnosb3yercd 1Jis
U3rOTOBJICHUS (POTOITEMEHTOB,
JIAMII IHEBHOT0 CBETAa, 4 TAKKE B
BAKYYMHOUM TEeXHUKE KAK
ra3onornioTUTEb.




bapun

MSTKHNH METaJlJI, B CIUIaBaX CO CBUHIIOM
IPUMEHSCTCS KaK TUINorpadckue u
AHTU(PPUKIHUOHHBIC CILIABEI, MCIIOJIb3YECTCS IS
IIOIVIOTUTENEN BAKYYMHBIX YCTAHOBOK, JIJIA
3aIIUTHI OT PAAUOAKTUBHBIX U PEHTT€HOBCKUX

M3JIYYCHUN, €T0 COCIMHCHUS IIPUMEHSIOT IpU
BBIPAOOTKE KPACOK.

_ BAFPNHY
‘; CEFPHORKNCARN




Cmponuui

CTpoHUMi MPUMEHSETCS ISl PACKUCJICHUS MeIH, NOJy4eHus1 OPOH3bI, KaK
MOIJIOTUTEJIb I'a30B B JIEKTPOBAKYYMHOI TeXHHUKE, €r0 COJIA 00pa3yroT
cBeTsInuecs iasypu u smvanau. Uzoronsl crponuns (89, 90) cuiabHo
TOKCUYHBbI, OHH 00Pa3ylOTCs NMPHU ANEPHBIX UCTIBITAHUSIX.

IIpoba Ha oxpamuBa
HaIlpaBo) — Haj
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He3un

O4YE€Hb MIATKUIN METaJlJI, UMEET 30JI0OTUCTBIN OTTCHOK,
AKTHUBHEC KNS M HATPHS, HA BO3IYXE
BOCILJIAMECHSCTCS, IPU B3aUMOJICHCTBUH C BOJOU
B3pbIBacTCs. [IpuMeHseTcss B MpOM3BOACTBE

(bOTORIEMEHTOB, a TAK)KE KaK ra30IIOITIOTUTEIb B
BAKYYMHBIX JIAMIIaX.
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Tasicenvie memasniot

Haumeno
BaHUeE
MeTaJaJa

CuMBoJ

ATOMHAA
Macca

I1.1oTHOC
Tb r/cM>

Temnepar.
IJIaBJICH.

rpai.

Kob0aabT

58,933

8,900

1493

Hukeap

58,70

8,900

1453

Menb

63,546

8,960

1083

Hunk

65,38

7,130

419,5

Kaagmun

1124

8,650

320,9

OJoBoO

118,69

7,298

231

CypbMma

121,75

6,690

630

Pryrh

200,59

13,52

- 38,97

CBunenn

207,2

11,34

327

Bucmyr

208,98

9,80

271




Kooaniom

KobanbT cepedOpucTO-0€bIii ¢
KPACHOBATHIM OTTEHKOM
MeTaJlJl, 00J1aaeT
(peppoMarHUTHBIMHU
cpoiicreamu. [lpumensiercs
J1JISI U3rOTOBJICHUS
OBICTPOPEKYLIUX,
KAPONPOYHBIX U MATHUTHBIX
CILIABOB, CHHETO CTEKJIA U
kpacok. U3oron kodanbT-60
UCIOJIb3YETCS KaK MCTOYHUK
ramMMa-u3Jiy4eHusi B TEXHUKe
U MeIMIUuHe.




Huxeab — MeTaJ1 cepedOpUcToO-
0€eJ10r0 IIBETa ¢ CHHEBATHIM
OTTEHKOM, Ha BO3IyXe He
n3Mensiercsa. CimjiaBbl HUKeJIS
C 7’KeJIe30M, XpOMOM, Me/Ib.
O01a1a10T MeXaHNYeCKOM
NMPOYHOCTHIO,
AHTHMKOPPO3MOHHBIMH,
MATrHUTHBIMH,

KAPONPOYHBIMU CBOMCTBAMMU.

http://www.allur.info



Menb- MeTaJIJ1 PO30BO-KPAaCHOIO IBETA,
001aal0IMMH IJIACTUYHOCTBIO,
NMPOYHOCTHI0, BLICOKMMH TEIJI0- U
3JIEKTPONPOBOIHOCTHIO.
IIpumensieTcsi B 3JIeKTPOTEXHUKE

JJISl U3TOTOBJICHUS NMPOBOIOB,
IIHYPOB, TOKOBEYIIHUX JeTaJIeH,
KOHTAKTOB, JJIsl XHMH4Y€eCKOH
annaparypsl - TENJI00OMEHHUKHU U
XOJIONWJIbHUKH.
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BJICKTPOTEXHUYECKUX IIETICH



Meow pajpunuposannan cooepricum He
menee 99,85 mac.% uucmou meou.

Cnaaevt meou:

Jamynu — cooeparcam 0o 50 % yunka,
oonaoarom npoYHOCMbIO,
NJ1ACMUYHOCMBIO, CHOUKU K
kopposuu. Ilpumensaomcs 6
INEeKMPoOmexHuKe, npou3eo00cmaee
0YX08bIX MY3bIKATbHBIX
UHCHPYMEHMO8;

bponszvt — cnnaswvlt meou ¢ onoeom,
KpemHuem, C6UHUOM, Depuiuem
(anromunuesvle, KpemMHueasbwle,
C6UHUO0BbIE, Depuiiuesvle OPOH3bL);




Meono-nukeneente cniiagovl — meabxuop (om

5 00 30% nukensa) u neusunvoep (5-35%
meou, 13-45% nukena u yuunk) npumenarom 6
npoU36800Ccmee CHO08bIX RPUDOPOB, NOCY OB,
YKpauieHuu.




HvHK

L{MHK — CHHEBATO-0€JIbIN METaJI, UCIOJIb3YEeMBbIM IS
3aIIUTHBIX IIOKPBHITUU CTAJIM, [IOJYUYEHUS MEIHBIX CIIJIABOB
(JIaTyHb, HEU3UILOEP), €r0 COSANHECHUS SIBIISTFOTCS
IIMTMEHTAMH B IIOJIYYEHUH KPACOK, CEPHUCTHIM [IUHK C

CEPHUCTBHIM KaMHUEM — JIJIs1 IOKPBITHS TEJIEBU3MOHHbLX
TPyOOK U DKPAHOB.




Kaamun

Kaamuii — cepeOpucTo-0enbiid O1ecT
METaJI, IPUMEHIEMBINU B SIJIEPHO 3
(DOorIoILAaeT HEUTPO s IIOKPBI
MeTa1y (KagMHUpOBaHHE), O0JICE IIPOUYHBIX,
4eM OLIMHKOBAHME, B IIPOU3BOJICTBE
ITOJIIIAITHUKOBBIX, JIETKOILIABKUX CILIABOB,
’KENITBIX IIMTMECHTOB J1 KPacoK.




0J10BO —IpHU TeMIIeparype BbIlIe
13,20 cepeOpucTo-0€/IbIN,
MATKHA M IJIACTUYHBIA MeTaJlJI,
MEIJICHHO TYCKHEET Ha BO3yXe
(0e0e o0s10B0). Ilpu

TeMIepaTrype HUKe Ha3BaHHOM
NpeBpaliaeTcs B cepoe 0J10BO,
IUIOTHOCTH KOTOPOI'0 B /IBa pa3a
HUZKE, YTO BBI3BIBAET
paspylieHue u3aeJauu
(0/10BSIHHASI YyMa). Bena.

Bﬂ}bi[o. HT&J’IHH.
17 B. Cobpanue Pymana.




CypbMma

Ucnoas3yercs 1Jis
U3r0TOBJICHUSI SR
NOIINITHUKOBBIX CILTABOB"
(0000MTHI) C 0J10BOM,
CBUHIIOM U MeblO, B
nojurpaguu (pacmmpaschb
TOYHO BOCIIPOU3BOAMUT
MaTPHUIIbI),
MOJIYNIPOBOTHUKOB
(coenmHeHHUd C rajlJIveM,
HHIMEM), KPACOK JIs
Opogeil ( NPUPOAHBIN
CYyJb(pUuI CypbMbI).




PTyTh — cepeOpuCThIN KUAKUIN

MeTaJJI P HOPMAJIbHBIX
ycjaoBusix (Boiure 38,970).
IIpumensierca B
JIEKTPOTEXHHUKE, CBETOTEXHUKE,
NPUOOPOCTPOECHUH /LISl PTYTHBIX
BBINIPSAMUTE/IEH, KBAPLEBBIX
JIAMIL.




Ceuneu

CBuHen MATKNA KOBKHNM CHHEBATO-
cepblii MeTaJu1. Ucnosib3yembin
JJIS IJIACTHH AKKYMYJIAATOPOB (

OCHOBHAasl Macca MeTaJjlia), B
CEPHOKHUCJIOM MPOU3BOACTBE — JIsl
KOPPO3MOHHOCTOMKOM
XHUMHUYECKON anmnaparypsl, 1Js

000J109€K JIEKTPHUIeCKNX
Kao0eJiei, 32U ThI OT
PaaAMOAKTUBHBIX U3JIyUYeHUIi, B
NMPOU3BOACTBE AHTUAETOHATOPOB
0eH3MHA, KPACOK (KPAaCHBIX —
CYPHK, 5KeJTHIX — IJIET, 0eJINJI).




Bucmyr

M3 BUCMYTa BbIPA0ATHIBAIOT JICTKOIIJIABKHE
CILJIaBBI, MPUMCHSICMEIC B aBTOMATHYCCKUX
IIPOTHUBOIIOKAPHBIX YCTPOMCTBAX, KaK IIPUIIOH,
B 3y0OOBpaue€OHOM IIpOTE3UpPOBaHUU. BUCMyT
MCIIOJIb3YETCS KaK TeIJIOHOCUTENb B SIACPHBIX
peaKkTopax.
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Tyzonfmekue Mema.Jiibl

HaumenoB | CumBoJl AtomHuas | [lnoTrHocTh | Temmepar
aHme mMacca r/em’ ILIABJIEH.
MeTaJlJIa rpasu.

Turan 1 47,9 4,5 1665

Xpom 51,99 7,19 1903

Hupxonuu 91,22 6,45 1852
HuoOui 92,906 8,57 2470
MoJinoaen 95,94 10,2 2620
Tladpuun 178,49 13,09 2202
TanTan 180,94 16,60 3014
Boabdpam 183,85 19,3 3410
Pennii 186,2 21,03 3180




Banaagum

Banaanii — cepeOpHCTO-0€IbIM METAJLI, IIPUMCHSCTCS
IIJISL IPOU3BOACTBA CTAJIEU MMOBBINIEHHOW ITPOYHOCTH,
BSI3KOCTH ¥ U3HOCOCTOMKOCTH, €I0 COSTUHECHUS —
KaK KaTaJu3aropbl B XUMHUYECKOU
IIPOMBIIIJIEHHOCTH, & TAKXKE B PE3UHOBOM,
CTEKOJIbBHOM, KpaCHUJILHOM IIPOU3BOJACTBAX.
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XpoM — cepo-CTAJbHOIO I[BETA TBEPAbIN
MeTaJlJl, He OKHCJISIeTCS HA
Bo3ayxe. Ucnoab3yercs s
MU3rOTOBJICHHS KAPONPOYHBIX,
HepPKaBeIIINX, KUCJIOTOYIOPHbIX
cTaJieil, UCNOJIb3yeMbIX 1JIsl
XHUMHUYECKOH annaparypsbl,

MOJABOJHBIX JIOAOK.
CoenuHeHus xpoma

NPUMEHAIOTCS KaK KPacuTeJIn,

OKMCJIUTEJH U JYOUTEH KOXK.




LHupkoHun

p—

Llupkonuii — cepedpucTo-0€/1bIil TBEPAbI
TYrOIJIABKUU METAJLJI, CTOUKUI K
Koppo3un. llupkonuu npo3pavyen
JJIS. HCMTPOHOB, MPOMYCKAET UX U
NPUMEHSETCH KaK

KOHCTPYKIMOHHBIH MaTepHaJl B -
siiepHoii YHepreTuke. [IpuMeHenune llnpkoHneBb
HUPKOHHS B CTAJISIX MOBBIIIAET HX
MeXaHu4YecKue cBoiicrea. B
BAKYYMHOI1 TeXHHKe OH SIBJISIETCS
ra3onorjoTHuTeIeM.




HuoOuiu

3 Hero BeIpabaThIBAIOT KaPONPOYHBIC U
KOPPO3UOHHOCTONKHE CILIABBI IS HE(PTEIIEPETrOHHOM
anrapaTryphbl, CBEpXIPOBOIHUKHU I PAAUOICKTPOHUKH,
CILIABbI C IUPKOHUEM HUCIIOIb3YIOT B aTOMHOM
IIPOMBIIIJICHHOCTH B KA4e€CTBE 000JIOUCK
TETIJIOBBIJICIISIONINX 3JIEMEHTOB.




MoJmnoaeH

Moaudaen — MeTajll cepeOpruCcTO-0€10ro 1BETa,
IMIPUMEHAEMBIN J1JIA IIPOU3BOACTBA JIETUPOBAHHBIX
CTaJIEW MOBBIIIIEHHON IPOYHOCTH U TBEPAOCTH,
KAPONPOUYHBIX CILJIABOB JIJISI PEAKTUBHBIX
NBUTATEIIEU, KUCIOTOYIIOPHBIX CIJIABOB JJIA
XUMUYECKOHU armnaparypal.




l'adpunu

Hcnonbp3yeTcs B AA€pHOU SHEPIETUKE I
PETYIUPYIOLIUX CTEPKHEN U SKPAHOB I
3alUThI OT U3JYYEHUH,, IPOU3BOACTBA
’KApPOIIPOYHBIX CILIABOB JIJISI ABUA — U PAKETHBIX
JIBUTATEJICH.




TanTada

Hcnomnb3yercs U1 MOoJTyYeHUs] KOMIIAKTHBIX
KOHJICHCATOPOB, JICTAJIEH JIEKTPOHHBIX JIAMII,
XUMHUYECKOU anmnaparyphbl, B XUPYPIUH — I
CKPEIUICHUSA KOCTEU U HEPBOB.
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Boabgdpam TaKeIbIH CBETJI0-CEPbIil
METAJLJI, HCIOJIb3YeMbIH I
IOJIY4EeHU S TBEPAbIX
U3HOCOYCTONYMBBIX U
KAPONPOYHBIX CTAJIeH, HUTEH
HAKAJIMBAaHMUA JJIEKTPOJIAMII U 1JIs
raJibBAHU4eCKUX MOKPbITHIL.

Boabsdpam




Penun

Pennii — MmeTann cepeOpuCTO-0€JI0ro IBETA,
IMIPUMEHSAEMBIN 1714 IIPOU3BOCTBA
KapOIIPOYHBIX M TYTOIUIaBKUX CILIABOB JIJIs
AeTalieli CBEpPX3BYKOBBIX CAMOJIETOB U PaKET,
1S 3alIUTHO-ACKOPATUBHBIX TOKPBITHM, a
TAKXKE KaK KaTaJn3aTop XUMHYECKHUX
IIPOIIECCOB. | ' s




baazopoonvie memannoi

HaumeHoB AtomHas | Il1orHocTh | Temnepars
aHHue Mmacca rlcm3 IJIABJICH.

MetaJsia rpajis

3o0J10T0 196,966 19,320 1064
Cepeopo 107,868 10,5 960
Il1aTuHa 195,09 21,45 1769
MMannagun 106,4 11,97 1552
Npuaun 192,22 22,4 2410
Poanii 102,9 12,42 1960
Pyrenuun 101,07 12,2 2250




30J10TO — KeJITOr0 IIBETA TSKeJIbI,
MATKHA U OYEeHb IJIAaCTHYHbIA
MeTaJ (u3 1 r merasia
BbITATHMBAETCHA MPOBOJIOKA IJINHOMN
10 3 km). llpumensiercs 301010 B
IOBEJIMPHOM JieJie B BUJA€e CILJIAaBOB
pas3Hoii npoosl — 375, 500, 583, 585,
750, 958. IIpoda xapakTepusyer
colepKaHue YMCTOro MeTaJlia B
1000 BecoBbIX yacTeH CILJIaBa.

30710mo




Cepedpo

. CepeOpo — cBepkaouiuu 0eJ1bId MeTa 1, UMEIOLI Ui
HAUBBICIIHE JIEKTPO- M TEMJIONMPOBOAHOCTb, JYYIlIHE
OTpaKaIINe CBOUCTBA. BBICOKYI0 XUMHYECKYI0
yCTOMYMBOCTh. Cepedpo od1agaeT OMOJOrHYeCKUMHM

CBOMCTBAMHU — YOUBaeT MuUKpoopranusmsl. IloaTtomy
IPUMEHSETCH B YMCTOM BU/IE 1J 00e33apaKUBaAHUA

BOJbI M B BH bm' — a30THOKHCJIOT0 cepedpa
(J1smmc). |V
R
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IliaaTuna

Ili1aTuHAa — cepoBaTo-0e/bIi 0JeCTAIMIE MeTAJLI,
00/1a1aAI0IUHA BHICOKOU XUMHYECKON CTOMKOCTHIO.
IIpuMeHsieTca 1 0BeJUpHbIX u3aeauu (950 npooda),
B IIPOM3BOACTBE XUMUYECKOH annaparypsl B CIJIaBax

puauemM, 1Jasi U3rOTOBJICHUSA TEPMOIIap U

BJIeHMA (C maJLu1agueM U

:"\g(pr;go TaKTaxX, HarpeBaTeJIsXx.

l




IHaaxaanum.

ITajmaaMm — cepoBaro-0eablii MATKHNM KOBKHI METAJLI,
ncnoiab3yercs B 1oBeaupHoM Aeiie (500 u 850 mpoOwr).

CruaBbl ajaaaus ¢ cepeOpoM, IJIATUHOM U POJIUEM
MCIIOJIB3YIOT B TEPMOPETYIATOPAX U TEPMOIIApaxX U B
3yOONpOTE3UPOBAHNM, OHM HE TEMHEIOT, HE UMEIOT
ITPUBKYCA.
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Npuauu

Upuanm cepedpucTo-oeiblii skapoCTOMKMIi 1
KOPPO3MOHHOCTOUKHMI METaJLJI, IPUMEHAEeMbIH IS
HU3rOTOBJICHUS XUMHUYECKOW annmaparypbl, 3TAJOHOB
MeTpa M KHJorpamma.




Ponumn

IIpumeHnsieTcs 11 ralbBaHUYECKUX ITOKPHITHH
1 B CIUIaBaXx C IUIATUHOMW JIJIA KaTaJau3aTOpOB,
TEPMOIIAP, XUMHUYECKOUN MOCY/IBI.




Pyrenun

PyTeHmii — cepoBaTo-0ebIii TBEPABIH,
N3HOCOCTOUKHNHN, O4UCHb XUMHWYCCKH CTOUKHUU
MeTail. IIpuMeHseTcs a1 FOBEJIUPHBIX LIEIEH,
1a00paTOPHOM IOCY/Ibl, HAKOHCUHUKOB IEPhEB,
KaK KaTaJim3arop.

A




OcMvun

13 Hero BeIpa0ATHIBAIOT ACTAIM TOYHBIX
M3MEPUTEIBHBIX TPUOOPOB, HAKOHCUYHUKU
[IEPHEB, €r0 COCANHEHUS 00Iagat0T
KaTaJIUTUIEeCKUMHI CBOVCTBAMMU.




Paccesannvie memanioi

HaumenoB | CumBoJ | Homep | Atomuas | [limortHocts | Temmepar.
anme macca r/em’ IUIABJIEH.
MeTAaJ1JIa rpanu.

Pyouauu e MeTaJLJIbI

Taaauu 81 204,37 303
I'anaun 31 69,72 29.8

Tlapuun . TYTOIIaBKHE METAJJIbI

Banaaui . TYTOILIABKHE METAJLJIbI

Ceien 34 78,96
cepblil

Kaamui . TAKeJIble MeTaJLJIbI
HNuaun 49 114,82
Teauayp 52 127,6




Tajganum

C 0JIOBOM M CBHHIIOM 00pa3yeT KMCIOTOYHOPHBIE U
MOJAIIMITHAKOBBIE CILIABBI, IPUMEHSETCS JJI9 ONTHYECKHX,
JTFOMMHECIEHTHBIX U (DOTORICKTPHUUECKHUX ITPUOOPOB,
KapOOHAT TaJJINUS UCIOJIB3YIOT JIJISI CUIbHOIPETOMIISIOIINX
CTEKOJ, CYIb(MUT TAIHUSA — 111 OOPHOBI C TPHI3yHAMMU B
CEJIbCKOM XO35MCTBE.
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I'agaun

[IpuMensgeTcs BMECTO PTYTH JJII MAHOMETPOB U
BbICOKOTEMIIEPATYPHBIX TEPMOMETPOB, A TAKKE
B IIPOMU3BOACTBE IOJYIIPOBOJIHUKOB




CeJiieH

CeJ1eH nmeeT HeckolIbKO Moaudukanmii. Hanbonee
YCTONYUB CEPBIN CEJICH, IPUMEHSAEMBbIN B IPOU3BOJICTBE
ITOJIYIIPOBOIHUKOB. JIMOKCHU CEJIEHA UCIIONb3YETCA IS
OJVUCHUS DV6HH030F@;§§:€KH&




Nnaun

Hcnionb3yerca s HoJy4YeHUsA
ITOJIYIIPOBOIHUKOB, AaHTUKOPPO3UHUHBIX
ITOKPBITHUM, JIETKOIUIABKUX CILIABOB U B
Ka4€CTBE MPHUIOEB (CTEKIIO C METAJJIAMM ).




Tenayp

[Ipumensercs nis mojyuYeHus
OJTYIPOBOAHUKOB, KaK JETHPYIOIas 100aBKa,
1 U3TOTOBJIEHUS TE€JIEBU3UOHHBIX TPYOOK,
TO3UMETPOB, CYETUYUKOB U3JIIYUECHUU, T.K. UMEET

BBICOKYIO HYBCTBUTCIIbHOCTDb K U3JIYHCHUAM.




PeaxozeMeabHbIE METAJJbI

HaumenoB | CuMBoOJI ATOMHAas Temnepar.
Macca IUIABJICH.
rpa.
MeTaJlJIa
Ckanguit Sc 21 44,95 2,99 1539
UtTpuit Y 39 88,905 4,48 1509

JlanTan La 57 138,905 6,170 920




Ckanaun

Ckanaui MMeeT KeJITbIM OTJIMB,
NPUMEHSIEeTCS JIs
3JIEMEHTOB
OBICTPOAEHCTBYIOIIEH

nmamsTa IBM. i
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JlaHnTaH

JIaHTaH IPpUMEHAETCS I IIPOU3BO/ICTBA
CILIaBOB, KaK BOCCTAHOBUTEIIL B IPOU3BOJICTBE
PEAKO3EMEIBHBIX METAJIJIOB, a TAKXKE JIJIA
MU3TOTOBJICHUS ONTHYECKOIO CTEKIIA.




JlaHTaHUABI

Jlantanuael (14) — nepuii, mpazeoanuM, HEOOUM,
IIPOMETHUU, CaMapuH, EBPOIIUU, raJOJIUHUN,
TepOH, TUCIPO3UHN, SPOUH, TYJIUU, UTTCPOUI U
TIOTEIMH TIPEACTABIISIIOT COO0M CEpeOPHUCTO-
O€ble METaJlIbl, IPUMEHSICMEBIC B SIJICPHOM
SHEPIEeTUKE, TPOU3BOACTBE TIOMUHO(POPOB,
J1a3€poB, COEIUAIbHBIX CIIJIABOB, MATHUTOB,
CTEKOJI.




UrTpun

UTTpul ucnonb3yeTcs 1isi U3rOTOBICHHUS
JIETHPOBAHHBIX CILUIABOB, CHEHMUAIBHBIX ONTHYECKUX
CTEKOJI, MOJIYY€HUS HCKYCCTBEHHBIX I'PDAHATOB,
KaTajan3aropoB, OTHEYIIOPOB, OKCUJT UTTPUS — JJIS
[BETHBIX JTIOMHUHO(OPOB.




PaagnoaKkTUBHBIE METAJJIbI

TexHenum, IpoOMETUH, IOJIOHUM, YPaH, TOPUU U
TPaHCYPAHOBbIC (HEIITYHUU, ILTYTOHUH U JIp.)
METAJLJIbI, BCE U30TOIBI KOTOPBIX PAJIMOAKTHUBHEI.
IIpu 3TOM ypaH U TOPUM IEPBUYHBIE, OHU UMEIOT
W30TOIBI, IEPUO IOAYPACHl a KOT  BIX
COU3MEPH BpE | aHUs 3EMIIH,

OCTaJIbH K HHBIC.
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JKCIEPTHU3Aa MeTAJJIOB

OpraHoJIenTUYECKUMUA METOIAMHU;

XHUMHUYECKHUEC U CI)I/IBI/IKO-MGXaHI/I‘IGCKI/IC HUCIIbITAHUSA,

Dxcrpecc-ananu3-peHTreHoBckum CITIEK Tpomerp
PeCIIEKT (3a ogHO M3MepEHUE OJJTHOBPEMECHHO
onpenensieT 10 50 anemenToB — oT Na 110 U)




