Jleknma mo remes

«Memannol u
CNJ1AevlY»



Memasnnamu Ha3bIBaKOT HENpPO3payHble KpUcTanauyeckme
BellecTBa, obnagarowme npoYHOCTbLIO, NTACTUYHOCTLIO, TENso- U
3NEeKTPONpPOBOAHOCTbLIO, METaNININYEeCKUM OneckoM. B HopmanbHbIX
YCIIOBUSIX OHU ABNSAIOTCA TBEpAbIMU BeleCcTBaMU, UCKITHOYaA PTYThb,
TeMmnepartypa nrnaBneHus Kotopon mMuHyc 39° C.

MeTtannbl

HepHble L{eemnuie
(iceneso u eco cniaswl)

Cnnaebl — MaTepuanbl, KOTOpble 06pa3yloTcs U3 pacnnaBoB 2-X Unu
HEeCKONbKUX KOMMOHEHTOB.

MeTannunyeckue cnnaBbl MOryT COCTOATb IGO0 TONbLKO U3
MeTasnsnoB, IM60 N3 MeTansioB ¢ HeOONbLLWUM coaepKaHNem
HemMmeTannos.




HenHbie MeTannbl U CNNaBbl.

Kenes3o. Xumumyeckuin cumeon - Fe,
HOMep B nepuoanyeckoun cucrteme — 26,
aToMHas macca — 55,847, nnotHocTtb 7,874
rlcm® , TemnepaTypa nnasneHus 1539°.

Kene3o0 3aHMMaeT 2-e MecTO No
copepXXaHuio B 3eMHOM Kope.

OHo npeacrtaBnseT coboun cepedbpucTo —
oenbin meTann, obnagarowmmn

deppomMmarHnTHbIMU cBOUCTBaMu fo t° 769°
C.
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Xene3o npumeHsieTcA B BUAe YyryHa u ctanemn.

TpaaAuUMOHHbLIN Npouecc NoJy4YeHus!
3TUX CNJIaBOB COCTOUT U3 3TAMNOB:

PyObi - YyeyH - Cmanb

(MarHeTuThl, (Bapka B AOMEHHbIX Nnevax, (Bapka B MapTEHOBCKUX
TUTAHOMAarHeTuTHlI, KOKC TOMMMBO U neyax, anekrporeyax.)
reMaTtuTbl 1 MpoY.) BOCCTAHOBUTENb)

Kycok
N3HOCOCTOMKNHI HeoOpaboTaHHOK

(F. Antap) OeJbIi YyryH CTajn




[IpsimMoe nosy4YeHue xese3a
npeancraBnsaeT coboun
BOCCTaHOBIIEHME U3 pya Unu 8
KOHLEHTPAaTOB YrnepoaoM Unm
oKkcuaowm yrnepogpaa. Mpu
Temnepartype Huxe XXuakom casbl *
nony4aroT rybyaroe xernes3o — 7
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)Kerie3sa ¢ pacCTBOPEHHbIM B HEM
yrnepoaom v NpMmMecsiMmu nycTomn

O
nopoasbl. ly6yaToe xeneso Boanyx / I—-»—‘
Mcnonb3yeTcs ANA BbiNNaBKu o

cTanu v B NOPOLLKOBOM 6 d S,
MeTannypruu.
Honyttenue Zj}ﬁllamOZO

HeeJiesd 6 adxXmHbBIX neudxs
1,3 OyHKep, 2 rpoxoT, 4 KOHBeuep,
5 oxnaXXaéHHble OKaTbILlu,
6,8 TpybonpoBoga,
7 ycTaHOBKa KOHBepCcUMU, 9 LWaxTHYO NeyYb,
10 KOpoO.




UyayH

copepxut OT 2,14 0o 6,67% yrnepona (06b14HO 3-4,5%), a Takke MapraHel

(mo 1,5%), kpemHun (oo 4,5%), cepy (He 6onee 0,08%) n cpocdcop (no 1,8%). Cepa
n pocchop CHMKAKOT MEXaHNYECKYH0 MPOYHOCTb U MOBLIWAKT XPYNKOCTb
CNMaBoB, NO3TOMY ABNAIOTCA BpeAHbIMU MPUMECAMM.

Yyzynol knaccuguuupyroms

« [Ilo cocmaegy:
1.1 Genbin (coaepXxuT yrnepopa,
B BUAe UeMeHTUTa — XMUMUYeCKoro
COeUHEeHUS C XKefe3om, umeet

6enbin LBeT)

1.2. cepbiu (yrnepoa B HeM
npeAcTaBrieH NflaCTUHKaMuU

rpachmuTa, YTO onpeaenseT UBeT v . .
4yryHa). Y3HOCOCTOHKHH Cepblit uyryH
O€JIbI YYTYH




2. ITo naznauenuios

2.1. nepenenbHbLIN
2.2. NIUTEeUHbLIN

2.3. cneumanbHbIN:

2.3.1. poMeHHble cheppocniiaBbl.
2.3.2. BbICOKOMNPOYHbLIN YYIYH
2.3.3. nermpoBaHHbIU

2.3.3.1. )KapOCTOMNKHNMN,
2.3.3.2. NU3BHOCOCTOMKMUN,
2.3.3.3. aHTU(DPUKLUNOHHbIN

2.3.3.4. KOBKUM.

2.2 JluTciiHblii YyIIKOBBIA YyTyH






2.3. Cneyuanvuolii yyeymns

BBICOKOIPOUHBIN YYyT'YH
(KnamaH ¢ HaKJIOHHBIM

CeIIOM) JKapoCTOMKU 4yryH
MaHrai S
( ) M3HOCOCTOMKHMN YyTyH
(poTopHbIit
U3MEIIBUNTEIb)

AHTUGPUKITMOHHBIN
YyT'YHHBIN MOPIIEHb KoBkuit uyryH
(xnanaHbl, BEHTHIIN)



Mapkupoeka 4yy2yHos8
Cepbiu - CY
[NepenenbHbIn - [1J1- dna numeliHo2o
npouseodcmea, [1D- ¢pocgpopucmaiti, [NBK-
8bICOKOKa4YeCMeEEeHHbIU
JllutenHbin — I, JIP — padpunupoeaHHbili MazHUem
LHugppbil nocrie 6yke o3Ha4yarom codeprkaHue yarnepooa
8%.
JlernpoBaHHbI Y X xpom, YC-kpemHuu, Yl
mapeaHey, YH-Hukenb, YNM-monu60eH, YT
mumaH, Yll-¢gpocgpop, YO-anromMuHuu

LHuoppbl nocrie 6yke o3Ha4arom coodepkxaHue
JNleaupyroujeti dobasku e %.




Cmasnb

copepxut 00 2,14% yrnepopna, a Takke Apyrue KOMNOHEHTbI.

Knaccugpuuupyrom cmanv no npuznakam i

1. I1lo cnocoby
HOJZy’{eHu}l:

1.1. MapTeHoOBCKas,
1.2. KOHBepTOpHas,
1.3. beccemepoBcKasi,

1.4. OnekTpocTtanb

4. [lo xauecmey:s
4.1. oObLIKHOBEHHOIO

KayecTBa,

4.2. KayecTBeHHas,
4.3. BbICOKOKa\.,

4.4 0c060BbLICOKOKAY.

2. I[1lo cmenenu
PACKUCTIeHUS
2.1. KunsiLnas,

2.2. MonycnokouHasda,

2.3. CnokouHas.

3- llo XumudecKkomy cocmaesy H
3.1. yrnepoaucras,
3.2. nerupoBaHHas,

5. [lo nasznauenuro &

5.1. KOHCTPYKLIMOHHaA,
5.2. UHCTPYMEHTaNnbHas,
5.3 cneumnanbHas.




llo kayecmey:
oO0bIKHOBeHHOro kavectBa (0,05%cephl,
0,045% doocdopa);
KadyecTBeHHas (cepbl 1 doocopa MeHee
0,04%);
BbICOKOKa4vyecTBeHHas (cepbl 1 dpocdopa
meHee 0,035%);

O0COOOBLICOKOKa4YeCcTBeHHas (Cepbl He
bonee 0,015%, dpocdopa ao 0,025%)



llo xumu4eckomy cocmasy:

YrnepoaucTtas

v Huskoyrnepoauctasa (o 0,25%)

v CpepHeyrnepoaucTtas (0,25-0,7%);

v Bbicokoyrnepoauctas (0,7-2,14%).
JlermpoBaHHasa — cooepXXUT nerupyroLlue
Nob6aBKuU — XpoOM, HUKENb, TUTaH, BaHaaum
n ap.:

v HuskonernposaHHas (2,5-5%);

v/ CpeaHenernpoBaHHas (%-10%);

v/ BbicokonerupoBaHHas (bonee 10%).



5. Ilo naznauenuio =

5.1. KOHCTPYKLIMOHHAA,
5.2. MHCTPYMEHTanbHas,
5.3 cneuuanbHas.

XXaponpoyHas;
BbicTpopexyuias;
ABTOMaTHas,
AneKTpoTexHU4YeckKas;
PeccopHo-npyXuHHas;
Kucnorocromnkas;
U3HocoycTonumBas v ap.

KoHcTpykiimoHHas ctaib

MHCcTpymMeHTanbHas CTallb JJIS TIPOMBIIIIEHHBIX CHCTEM)



Mapkupoeka cmanu.

yrnepoaucTble KOHCTPYKLUMOHHbIE
ctanu mapkupyrTt CT, uudpamu,

ob6o3Ha4YarWmUmMn cogepxxaHme
yrrnepoaa B AonsiX NpoueHTa.

yrnepoaucTtble
MHCTPYMEHTanbHbLIe cTanu

o6o3HayvaroT 6ykBom Y.

JlernpoBaHHbI€ CTanu cogepxart
Ha3BaHUA NerupyrLmx 0ob6aBoK u
X cogepxaHue nocrne uudp,
yKa3bIBawOWMUX coaepxKaHme
yrnepogaa.




TH B3/

B TH B3[1 4yepHble meTansbl
BKMNIOYEHLI B
pasgen XV — HegparoueHHble MeTannbl U

N3nenua n3 HUX,
rpynna 72 — yepHble mMeTansbl,
rpynna 73- nsgenmsa n3 YepHblX MEeTasnsos.




pynna 72 umeem nooepynnbi:

I- nepBuYHan npoaykuma B hpopme rpaHysn Unm nopoLuka,
Il - )xene30 n HenerupoBaHHas cTanb.

lll - KOppO3MOHHOCTOUKAA CTalb,

IV — nernpoBaHHas ctanb npoyas.

Koppo3unoHHocToMKas

CTaJIb
[TepBuyHas npomyKuus

JlerupoBaHHas CTajb



LleemHbIe Mmemannbi

B TH B9
anHﬂTa 'pynna 28 —pTyTh,
cneaymwuwas AparoueHHble MeTansnbl,

Knaccuqbw(auun paguoakTUBHbLIE.
'pynna 71 —meTannbl

LBETHbIX nrnaknpoBaHHbIe

MeTannos. AparoueHHbIMMU MeTansamMmu.

INMerkne 'pynna 74 — megb 1 nsgenus
U3 Hee.

Taxenble 'pynna 75 — HUKenb U usgenus

TyronnaBkue W3 Hero.

EnaropogHble Npynna 76 — anroMmnHnn
'pynna 78 — cBUHeLY 1 nsgenus

PaccesHHble 13 Hero.

Pe,gKosemen bHbIE€ pynna 79 — umHK n nspgenusa ms
PaanoakTuBHbIE HETO.




Jleekue mMmemansnbi

Ha3zBanue
MeTaJljia

CuMBOJI

Howmep B
MEePHUO/I.
cucTeme

ATOMHAA
Macca

Temnepa-
Typa

nJiaBJjie -
HUS, TPaj

JInTun

3

6,941

180,5

bepuiiun

4

9,01

1284

Harpuu

11

23,98

97,83

Marauu

12

24,305

651

AJIOMUHUH

13

Kaann

19

39,098

63,55

Kaanuuit

40,08

851

Turan

47,9

1665

Pyouami

37

85,47

38,9

CrpoHuui

38

87,62

770

He3uii

132,9

bapui

137,34

740




Ipynna 76 AJTIOMUHUU

AnromMmnHUM 3aHMmaet 1-e mecto cpeau
MeTasnJsioB Mo coaepXKaHuio B
3eMHOM Kope U 2-e no
ucnonb3oBaHu. OH obnapaert
KOBKOCTbI0, YCTOMYUB K
KOppO3un, UMeeT BbICOKME
3NEeKTPOo- U TENSIONPOBOAHOCTb.

AnomMunHuM — metann
MATKUN, JNIErKO NONIPYEeTCA U
LapanaeTcH.




. AnNIOMUHUN

[IpyuMEHSOT aIFOMUHUN
B DJICKTPOTEXHUKE (TOKOBELYIINE KUIIBI IIPOBOAOB),

KaK KOHCTpYKHHOHHbIﬁ MaTcprual B MAIIMHOCTPOCHNH, aABUAITUN,
CTPOUTCIILCTBC, ITPOU3BOACTBC OBITOBBIX TOBApPOB,

BXOJUT B COCTaB JIETUPYIOILIMX JO0ABOK,

COCIMHECHMS aJJIOMUHUS — KBACLbI — UCIIOJB3YIOT A1 AyOJICHUS
KO, KaK IIPOTPaBY IIPH KPAIICHUHU TKAHEH.




Bbinyckaemcs pa3siudHbIX MapoOK: 8bICOKOU
yucmombi A95- A999 ¢ codep)xaHuem
npumeceu om 0,001 do 0,05%, mexHu4Yeckou
yucmomsi A7,A8,A85 (0,15-1% npumeceu).

Cnnaebl aJ/IlOMUHUSI:

Hegopmupyemsbie (Qropasiu) ¢ Meobio,
UUHKOM, Ma2HUeM, Jlumuem, KaoMmuem u op.;
JlumeuHsble:

CunymuHbl (coOepxxam makxe KpeMHUU);

Bmopu4Hbie crniniagbl (mosy4arom
rnepersiagKkou Jioma, Ux cocmae He
HOPMUpyemcsi.



Jemxocm

DR KIPONPOBOIHOCTY

Iactvamocty Heroxesunocm,



MarHumn 3aHumaeTt 3-e MecTo no
coAepXXaHuUo B 3eMHOM Kope.
NMpumeHseTca B nponsBoacTBe
Nerkux cnnaBoB, N3roToBfIEHUU
OCBEeTUTESIbHbIX U
3aXuraTtesnibHbIX pakeT U
CHapsanoB.

CoeauHeHUss MarHus —
MarHe3uarnbHble BAXYLiue
MaTepuanbl LUMPOKO
NPUMEHSAIOTCA B
cCTpouTenbCTBe.

Hublot BB Mag Bang

(xopnyc cienan U3 MarHus)



Jlntnn ncnonb3yetca B saepHOU
3HepreTUKe Ans perynupyroLwmx
CTepXXHel aTOMHbIX PeaKTopoB, B
YyepHON MeTannyprum ans
pacKucneHus, nony4vyeHus
JNIerMpoBaHHbIX U
MoancMUMpPOBaHHLIX CNaBoB, B
LBETHOW MeTannypruv — ans
yIyyLlleHU MeXaHN4YeCKux
CBOMCTB CNaBoOB.

JinTtnn BxoauTt B coctaB
cnewuumanbHbIX CTEKOn,
TePMOCTOMKON KepaMUKM.

JIuTuki=nonuMepHbIe
AKKYMYJISITOPbI




Bepunnui B cnnaBax ¢ antoMUHUEM,
MarHuem u Menblo NPUMMeEHsieTcs B

CaMOJIeTOCTPOEHUN U
ANEeKTPOTEXHUKEe, a TaKXKe B
AOepPHOMN TeXHUKE, MOCKOSbKY
3amennsieT N oTpaxaeT NPOTOHbI,
n3ny4aeTt HEMTPOHbI NpuU
bombGapaupoBaHun anbda —
yacTuuamu.

BepunnueBble cTekna
NnpoHMLUaeMbl A5 PeHTreHOBCKUX
Jly4en, OHN NCNONb3YHOTCA ANA
OKOH PEeHTreHOBCKUX TPYOOK.

OKHO pPEHTTeHO3alUTHOE



Hampuu u Kanuu

HaTtpui ¢ kKanuem NCNonb3yKTCA Kak
XUAOKue TennoHOCUTEeNu B
AAepHbIX yCTaHOBKaX, OH
ABNAETCA BOCCTaHOBUTENEM
HEKOTOPbIX peaKux MmeTansoB —
TUTaHa, UMPKOHUA, TaHTana,
NPUMeHsIeTCA ANA ynpoveHus
CNaBoOB, KaK KaTanusaTtop
OpraHM4YecKoro cMHTe3sa.

Kanun ncnonb3yercs
npenmyLlecTBeHHO AnA
npounsBoacTBa yaoopeHnn (90%
conemn), pereHepauum Kucnopoga
B NOABOAHbIX JIOAKAX, C HaTpuem
— B AAEpPHbIX YCTaHOBKaX.

MiKne KOHUSHTPMPOBAHHb

gﬁ';w KAJIWMHO-0CDOPHBIE

(ue conepm xnopa)




TumaH

TuTaH nNo BHewWHeMy BUAY NOXOX Ha
cTalnb, NPOYEH, NMacTUYEH,
UMeeT UCKMNIYUTESbHYIO
XUMMUYECKYH CTOUKOCTb. Jlerkune
W NPOYHbIe TUTAaHOBbIE CNJaBbl
LLUIMPOKO UCMNONb3YIOTCSA B
TeXHUKe, XMMN4YeCKOM
NPOMBILUSIEHHOCTM (
TpybonpoBoAbl, HacocChbl,
peakTopbl), BAKYyMHOW TEXHUKE
(nornowiaeTt rasbil).

Okcunabl TUTaHa
NPUMEHSAIOT ANl U3roTOBNEHUs
BbICOKOKa4YeCTBEHHbIX
TUTaHOBLIX Genun.



Py6uduu

— cepo-6enbin BA3KMXA MeTann, oaguH u3 )y
CaMbIX aKTUBHbIX XUMUYECKUX ii\f
anemeHTOB. Acnonb3yeTcsa ans
M3roToBreHnsa PoTO3NIEMEHTOB,
flamMn AHEeBHOro CBeTa, a TaKkXke B
BaKyyMHOMN TeXHUKe KakK

ra3onornoTuTernb.




bapun

MSATKUIA MeTarns, B cninaBax co CBUHLOM
NMPUMEHSETCS KaK Tunorpadckme v
aHTUADPUKLIMOHHBIE CMNaBbl, UCMOMNb3YEeTCH
05151 NOrNOTUTENEN BaKyyMHbIX YCTAHOBOK,
0119 3aLUUTbl OT PpagMoaKTUBHbBIX U
PEHTIEHOBCKMX N3NYYEHUN, €ro
COeNHEHNS MPUMEHSAIOT NpU BbipaboTke
KpacCoOK. —




CmpoHyuu

CTpoOHUMX NpUMEHSAETCA ANA pacKUCNeHUust Meau, Nory4eHust 6poH3bI, Kak
NOrnoTUTENb ra3oB B ANIEKTPOBaKyYyMHOW TEXHUKE, ero conu obpasyror
cBeTsAwWwmecs rnasypu n amanu. Usotonbl ctpoHuums (89, 90) cunbHo
TOKCUYHbI, OHM 0Opa3yroTCA NpU AAEPHbIX UCNbITAHUSX.

IIpoba Ha oxpamuBa
HaIlpaBo) — Haj
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Llesun

OYEeHb MArKMM MeTans, UMeeT 3051I0TUCTbIU
OTTEHOK, aKTUBHee Kanusa u Hatpud, Ha Bo3gyxe
BOCMNNaMEHSIETCA, NMpY B3aUMOOEUCTBUN C
BOOOW B3pbiBaeTc4d. [lpumeHaeTca B
Npon3BOACTBE POTOINEMEHTOB, a TaKXe KakK
ra3onornoTuTenb B BaKyyMHbIX flamMnax.




Tshxkenblie mMmemarssbli

Haumeno
BaHUeE
MeTaJdJa

CumMBoJ

ATOMHAA
Macca

I1.1oTHOC
Tb r/cM>

Temnepar.
IJIaBJICH.

rpau.

Ko0aabT

58,933

8,900

1493

Hukeap

58,70

8,900

1453

Mennb

63,546

8,960

1083

Hunk

65,38

7,130

419,5

Kaamui

112,4

8,650

320,9

OJgoBo

118,69

7,298

231

CypbMa

121,75

6,690

630

Pryrh

200,59

13,52

- 38,97

CBunenn

207,2

11,34

327

Bucmyr

208,98

9,80

271



Kob6asibm

KobanbkT cepebpucro-6enbin ¢
KPaCHOBAaTbIM OTTEHKOM
meTann, obnagaer
¢heppoOMarHNTHbLIMMU
cBouctBamu. NpumeHsaeTca
ANA N3rotoBrneHus
ObICTPOpPEXYLUUX,
XKapPOMNpPOYHbIX U MarHUTHbIX
CNaBoOB, CUHEro CTekna u
Kpacok. U3oTton kob6ansT-60
MCNOMNb3YyeTCA KaK UCTOYHMUK
raMmma-usnyJYeHus B TeXHUKE U
MeauLUuHe.




Mpynna 75 Hukenb

Hukenb — meTann cepedbpucro-
©enoro uBeTa ¢ CMHeBaTbIM
OTTEHKOM, Ha BO3ayXe He
nameHsietcs. CnnaBbl HUKens ¢
)Kene3om, XpoMoM, Meb.
O6nagaroT MexaHu4YecKomn
NPOYHOCTbLIO,
AHTUKOPPO3NOHHbLIMMU,

MarHUMTHbIMMU, XXaponpPoOYHbIMU

CBOMUCTBaMM.

http://www.allur.info



pynna 74 Meob

Meab- meTann po3oBO-KpacHOro
LuBeTa, oonagarowmm
NSIACTUYMHOCTLIO, MPOYHOCTLIO,
BbICOKMMMU TEMNJI0- U

/O/i!l.i

3/1eKTPONpPOBOAHOCTLIO.

MpumeHsieTcA B 3NeKTPOTEXHUKE
ANSl U3roToBfIeHUsI NPOBOAOB,
LUHYpPOB, TOKOBeAyLMX OeTanen,
KOHTAKTOB, AN XMMUYECKOWN
annapaTypbl - TeNNIO0OMEHHUKH
N XONoAUNbLHUKM.

TIHb! MECJIHBIC JJIA
Fy

BJICKTPOTEXHUYECKUX IIETICH



MeOb paghuHuposaHHas
codep)xum He meHee 99,85 mac.%
yucmou meau.

Cnnaebl medu:

JlamyHu — codeprxam 0o 50 %
UUHKa, ob6s1adarom ripoO4YHOCMbI0,
naacmu4yHoCcmbiO, CMOUKU K
koppo3uu. lNpumeHsiromcs 8
3/IeKmpomexHukKe,
rnpou3eodcmee dyxoebIx
MY3blKaJlbHbIX UHCMPYMEHMO8;

BbpoH3bI — cnnaebl Medu ¢
0JI080OM, KPEMHUEM, C8UHUOM,
6epunnuem (annroMuHuesslie,
KpeMHueeble, C8UHUO08hbIe,
6epunnuesbie 6pPOH3bI);




MeOHo-HUKernea8ble crifiasbl —
Mmesnibxuop (om 5 do 30% Hukens) u
Heu3sunbbep (5-35% medu, 13-45%
HUKesis1 U UUHK) MpUMeHsIrom 8
rnpou3sodcmee cmoJioebix rnpubopos,
nocyosbl, yKpauwleHudl.




LInHK rpynna 79

LInHK — cnHeBato-6enbi MmeTansm, UCrnosib3yemMbliin Ans
3aLlUUTHbIX MOKPbLITUU CTanmn, NONy4YeHNsa MeaHbIX
cnfaBoB (NaTyHb, HEN3UINbLbEpP), ero coeanHeHU
ABMAIOTCA NUrMEHTaMUM B NOMy4YeHUN Kpacok,
CEPHUCTbIN UNHK C CEPHUCTbLIM KaaMmnem — ans
NOKPbITUA TENEBU3UOHHbLIX TPYOOK N 3KpPaHOB.

.
i 454
Bty 7




Kaamuun

Kagmum — cepebpucrto-6enbin brect;
MeTann, NpuMeHseMbIn B 40epHO
9HepreTuke (nornowaet HenTpPo 1%
NOKPbLITUM N0 MeTanny (KagMmmpoBaHue),
bonee npo4HbIX, YEM OLMHKOBaHME, B
NpPoOn3BOACTBE MNOALLUMNMHUNKOBBIX,
NEerkoniaBKUX CN1aBoOB, XeNTbIX
NMUrMEHTOB AJ1A KPaCOK.




OnoBo —npu Temnepatype Bbiwe 13,2
O cepedpucto-6enbin, MArKMnN n
NsacTUYHbIW MeTans, MeaneHHo
TYCKHeeT Ha Bo3ayxe (benoe
onoBo). Npu TemnepaTtype HMXKe

Ha3BaHHOM NpeBpaLlaeTcs B
cepoe oroBo, NIOTHOCTb
KOTOpPOro B AiBa pa3a HUXe, YTo
Bbi3blBaeT pa3pyLueHune
nspenuu (onoBsiHHasA Yyma).

BJHOILO. Vtanus.
17 8. CoOpanue Pymana.
Bena.




Cypbma

Ucnonb3yeTtca ana
W3roToBNeHust
NOoALWMNNHUKOBbIX
cnnaBoB (6006uThI) €
ONTIOBOM, CBUHLIOM U
Meablo, B nonurpacgpuu
(pacwupsasacb TOYHO
BOCNpoOU3BOaUT
MaTpuubl),
NoslynpoBOAHUKOB
(coeguHeHusa c rannuem,
UHOMEM), Kpacok Ans
OpoBeu ( NpUpoAHbLIN
cynb(puna cypbmMmbl).




PTyTb — cepebpUCTbIN XUOKUN

MeTann npu HopmMasnbHbIX
ycnoBusax (Bbiwe 38,970).
MpumeHsieTca B
3NeKTPOoTEeXHUKe, CBETOTEXHUKE,
NPUOGOPOCTPOEHNMU ANSA PTYTHbIX
BbINpAMUTESNEN, KBapLieBbIX
namn.




I'pynna 78

CBuHeLl MArkMn KOBKMN CUHEBaToO-
cepbin meTtansn. Acnonb3yembin
AnNSA NNIaCTUH aKKyMYnATOpPoOB (
OCHOBHafA Macca meTtanna), B
CEepPHOKUCIIOM Npou3BoAcTBe — Ans
KOPPO3MOHHOCTOMKON XMMUYECKOMN
annapartypbl, Ana oéonoyek

3NEeKTPUYECKUX Kabenen, 3awmnTbl
OT paguoOaKTUBHbIX U3Ny4YeHUn, B
NPOU3BOACTBE aHTULAETOHATOPOB
GeH3nHa, KpacoK (KpaCHbIX —
CYPMK, XeNnTbIX — rneT, 6enun).




BucmyT

U3 BucmyTa BbipabaTbiBalOT flerkonfaBkue
cnnaBbl, NPUMEHAEMbIE B aBTOMATUYECKNX
NPOTMBOMNOXAPHbLIX YCTPOUCTBAX, Kak
npunow, B 3yboBpavyedbHOM
npoTe3mpoBaHUn. BUCMYT nCnonb3yeTcs
KaK TEMNMOHOCUTENb B AAEPHbIX peakTopax.

L
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Ty2onnaekue memaisnsbi

HaumenoB | CumBoJl AtomHuas | [lnoTrHocTh | Temmepar
aHme Macca r/em’ ILIABJIEH.
MeTaJlJIa rpau.

Turan I 47,9 4,5 1665

Xpom 51,99 7,19 1903

Hupxonuu 91,22 6,45 1852
HwuoOui 92,906 8,57 2470
MoanoaeH 95,94 10,2 2620
T'apumnii 178,49 13,09 2222
TanTan 180,94 16,60 3014
Boasppam 183,85 19,3 3410
Penuii 186,2 21,03 3180




BaHaauwu

BaHaguwm — cepebpucto-bensin metann,
NPUMEHAETCA Ans NPon3BoACTBa cTaneun
NOBbILLEHHON MPOYHOCTU, BA3KOCTU U
M3HOCOCTOMKOCTWN, €ro COEANHEHUA — KaK
KaTanm3aTopbl B XMMU4YECKOM
MPOMBbILLNEHHOCTU, a TakKe B PE3NHOBOM,
CTEKONbHOM, KpacuribHOM NPOn3BOACTBaX.
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Xpom — cepo-CTanbHOro uBeTa TBepabin
MeTarnn, He OKUCINAeTCA Ha
Bo3ayxe. Ucnonb3yetcsa ans
MU3roTOBJIEHUSA XXapPOMNPO4HbIX,
HepXKaBe WX, KUCNOTOYNOPHbIX
cTanen, ncnonb3yemMbiX Ans
XUMUYECKOMN annapartypbil,

noaBOAHbIX NOAOK.

CoeaunHeHuns xpoma
NPUMEHSAIOTCA KaK KpacuTtenw,
OKUCINUTENU U JyOUTEnn Kox.




LinpkoHum

—

LinpkoHuin — cepedbpucro-6ensin TBepAbINA
TyronsiaBKkum MeTansn, CTOUKUM K
Koppo3uu. LlupkoHun npospayeH
Anst HEUTPOHOB, NMPOMNYyCKaeT UX n
NpUMeHseTCs Kak

KOHCTPYKLMOHHbLIA MaTtepuan B "
aaepHomn aHepreTuke. NNpumeHeHue [{lupKoHUEBBIC TAMO1a=30H/1BI
LUMPKOHUA B CcTandax NoBbIlIaeT UX =
MexaHu4yeckue cBomncTea. B
BaKyyMHOW TeXHUKEe OH SIBINAETCH
rasonorrnoTuTenem.




Hunoouun

3 Hero BbipabaTtbiBaloT XKXaponpo4yHble U
KOPPO3MOHHOCTOMKME cnnaBbl Ana HedpTeneperoHHou
annapartypbl, CBEpXNPOBOAHUKN ONS
PAaANO3NEKTPOHUKU, cnnaBbl C LMPKOHUEM UCMNONMb3YHOT
B aTOMHOW NPOMBbILLNEHHOCTU B Ka4ecTBe 0bonoyek
TENNOBLIAENAOLMNX 3NTEMEHTOB.




MonunoaeH

MonunbaeH — metann cepedbpucto-bernoro LUBeTa,
npuMeHseMbIN ONA NPOU3BOACTBA
NermnpoBaHHbIX cTanen NoBbiLWLEHHOW MPOYHOCTHU
N TBEPAOCTU, XKapOonpPOYHbIX CNnaBoB A1
PeaKTUBHbIX ABUrateneun, KUCNoToynopHbIX
CniiaBoB ANa XMMUYeCKOoU annapartypbl.




fadhHUU

Vicnonb3yeTcs B A4epHOU SHepreTuke Ongd
PErYNMPYOLLNX CTEPXKXHEN N IKPAHOB A4
3alnTbl OT U3Ny4YeHUn,, NPon3BOACTBA
XXapornpo4yHbIX CNiiaBoB ANd aBMa — U

paKeTHbIX ABuraTenem. ‘
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TaHTan

Vicnonb3yeTca Ang nonyvyeHmns KOMNaKTHbIX
KOHOEHCaTopOoB, AeTanen aN1eKTPOHHbIX
namn, XMMnM4yecKkou annapartypbl, B XMpyprum
— ANSA CKpensieHnsa KOCTeN N HEPBOB.




Bonbdpam Taxenbin cBETNO-CepbIin
MeTarns, ucnonb3yembin Ans
NnonyyYeHus1 TBepabIxX
M3HOCOYCTOMYUBLIX U
XKapornpo4HbIX CTaneun, HUTen
HaKanuBaHuA JIneKTponamn u ans
raribBaHM4eCKMUX MOKPbITUN.

Bonbdpam




PeHuwm

PeHun — metann cepedbpucto-6ernoro
LBeTa, NpuMeHaeMbIU ONa Npon3BoACTBa
XKaponpoyHbIX 1 TyronsiaBkmMx crniaBoB ANd
OeTanen cBepx3BYKOBbLIX CAMOJIETOB U
pPaKeT, ANnga 3allUTHO-AEKOPATUBHbIX
NOKPLITUW, a TaKXKe KakK KaTanmsaTop




briacopooHblie Memansbi

HaumeHoB AtomHas | Il1orHocTh | Temmnepars
aHHue Macca rlem3 IJIABJICH.

MetaJsia rpajis

3071010 196,966 19,320 1064
Cepeopo 107,868 10,5 960
I11aTnHa 195,09 21,45 1769
HManaagun 106,4 11,97 1552
Npuanii 192,22 22,4 2410
Poanii 102,9 12,42 1960
Pyrenuu 101,07 12,2 2250




3o0s/10moO

3010TO — XKesiToro uBeTa TshHXXenblu, MArKun
M OYeHb NnacTuyHbIn metann (13 1

r MeTanna BbITSArmBaeTcs

NpPOBOJSIOKa ANIMHOWN A0 3 KM).
NMpumeHsieTcsa 305n0TO B

HOBENIMPHOM Aene B BUAe cnmnaBoB
pa3Hou npobbl — 375, 500, 583, 585,

750, 958. Npoba xapakTepusyert
copepXaHue YNCToro meTtanna B

1000 BecoBbLIX YacTeu cnnasa.




Cepebpo

. Cepebpo — cBepkaowmn 6enbin meTansm,
MMeLWMN HanBbICLUNE INEKTPO- U
TensIonpoBOAHOCTDb, Ny4llue oTpaxarowme
CBOWUCTBA. BbICOKYHO XUMUNYECKYIO
ycTtonumnBocTb. Cepebpo obnapaert
ononornyecknmm cBoucTBamm — yonBaet
MUKPOOPTraHM3MsL. [ToaToMy npumeHsieTcA B
YUCTOM Buﬂ obes3apaXxuBaHus BoAbl U B
BuAe conm — a3oTHoKUcInoro cepe6pa (nsanuc).




I'MTnaTtunHa

[lnaTuHa - cepoBaTo-6enbin bnecTAWMNA
MeTansn, oonagarowmmn BbLICOKOU XUMUYECKOM
CTOUKOCTBLIO. [IpnmMmeHseTca AnA 1OBeNMUPHbIX
nsgenuu (950 npoba), B npomnsBoacTee

=

Tepuo

i

k. '>—i~~J\
MOMET
NS,

999.,5 Fine
PLATINUM
1 Troy Ounce
l 091187

onuem), B <)

| envaELEmRE |

M annapaTtypbl B cnnaBax ¢ poavem
. an OTOBJIeHNA TepMonap u
Z 'CONPOTMBNEHUs (C Nnannaguem u




Mannagumn.

Mannagun — cepoaTto-6enbll MATKNIA KOBKUA

MeTarns, ucnonb3yetcs B toBenmpHom gene (500 um
850 npobbl).

Cnnasbl nannagma ¢ cepedbpom, NaTMHOM U poanem
NCMNonb3ylT B TEPMOPETYNATOpax 1 Tepmonapax u
B 3yOONpOTE3MPOBAHUN, OHM HE TEMHEIOT, HE MEIOT

npuBKyca.
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Upnaun
Upunounm cepebpucTto-6enbii X)kapoCTONKUN U
KOPPO3NOHHOCTOMKUN MeTansn, NpuMeHseMbIU

AN N3roTOBJIEHUS1 XMMNYEeCKOM annapaTypbl,
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Poauu

[TpuMeHsaeTca ans ranbBaHUYECKNX
NOKPbITUA M B CNnaBax C NnaTUHOM AN
Katann3aTtopoB, TepMonap, XMMnU4eckoun
nocyabl.




PyTeHuu

PyTeHun — cepoBaTo-0enbin TBEpObIN,
M3HOCOCTOUKNIN, O4EHb XUMUYECKN CTONKUN
MeTann. [pumeHaeTca gna BenmMpHbIX
Lenen, nabopaTtopHom nocyasbl,
HaKOHEeYHMKOB NepbeB, Kak KaTtanunsartop.

AW




OcmMmumn

13 Hero Bblpa6aTbIBaI-OT AeTalrim TOYHbIX
N3MEPUNTEJIbHbIX I'IpVI60pOB, HAKOHEYHUKIN
rnepbes, ero coeanHeHm4A obnapatoT
KaTanntn4yeckmumMmm CBOUNCTBaMM.




PaccesiHHbIe memasnsbi

HaumenoB | CumBoJ | Homep | Atomuas | IlmiorHocts | Temmepar.
anmue macca r/em’ IUIABJIEH.
MeTAaJ1JIa rpanu.

Pyouamii e MeTaJlulbl

Tanauin 31 204,37 303
Tanmi 31 69,72 29,8

l'agpuuin . TYTOIIAaBKHE METAJJIbI

Banaauu . TYTOILIABKHE METAaJLJIbI

Cesen 34 78,96
cepbIn

Kaagmuun . TAKeJIble MeTaJLJIbI
Nuanni 49 114,82
Teaayp 52 127,6




Tannuwn

C 0rf10BOM U CBMHLIOM 0DOpasyeT KUCNOTOYNOPHLIE U
NoALWMNHUKOBBbIE CrlaBbl, MPUMEHSIETCA ANS
ONTUYECKNX, NMIOMUHECLIEHTHLIX N POTO3NEKTPNHECKNX
npmbopoB, KapOboHAaT Tannns Ucnonb3yrT Ans
CUNbHOMPENOMIAKLWMNX CTEKON, CyNbUT Tannns —

anst 6opbObI C rpbI3yHaMN B CENbCKOM XO35IUCTBE.
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Nannun

[MpMmeHseTca BMECTO pTyTU ANS
MaHOMETPOB M BbICOKOTEMMNEPATYPHbIX
TEepMOMETPOB, a Takke B NPOM3BOACTBE
NonynpoBOAHNKOB




CeneH

CeneH nmeet Heckonbko Moandukaumin. Hanbonee
YCTOUYMB CepbIN ceneH, NPpUMEHAEMbIN B
Npou3BOACTBE MOMNynpoBOAHMKOB. [IMoKkcua ceneHa
NCnonb3veTcs Ans no@ﬁqum PYyGUHOBOrO CTekna.




NMHuonwn

Vicnonb3yeTca Angd nonyyYyeHus
NoNMynpOBOAHUKOB, aHTUKOPPO3UNHbIX
NOKPbLITUN, NErkonmnaBKkuUX CniaBoB U B
KayecTBe NpUNoeB (CTEKNO C MeTannammn).




Tennyp

[lpumeHaeTca ansd nonyyeHud
NoNynpoBOJHUKOB, KakK rnernpyroLlas
nobaska, 4119 N3aroToBfIeHUS
TENEBU3NOHHbIX TPYOOK, AO3MMETPOB,
CYETYMKOB U3NYYEHUN, T.K. UMEET BbICOKYIO
YYBCTBUTENLHOCTb K N3NYyYEHUAM.




Peaoko3lemenbHbie MeTannbl

HaumenoB | CumMBoOJI ATOMHAas Temmnepar.
Macca MJIABJICH.
rpa.
MeTaJlIa
Ckanguit Sc 21 44,95 2,99 1539
UtTpnit Y 39 88,905 4,48 1509

JlanTan La 57 138,905 6,170 920




CkaHaunn

CKaHOUN UMeEEeT XesnTbin OTINUB,
NPUMeHSeTCA ANA 3fIeMeHTOB
ObicTpOoAenNCTBYHOLLEN MAMATH
SBM.
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NanTaH

JlaHTaH npnmeHaeTca anga Npou3BoacTBa
CMiaBoOB, KaKk BOCCTAHOBUTENMNb B
NPONU3BOACTBE peaKOo3eMENbHbIX
METannoB, a Takke Ans N3rotoBrneHns
ONTUYECKOro cTekna.




JlTaHTaHUAabI

NNanTaHuabl (14) — uepun, npaseonnm,
HeoauMm, MPOMETUN, caMapuin, eBPONMUN,
ragoniMuHnn, Tepoun, ancnposnn, apoun,
TYNUW, UTTEPOUN N NIOTEUUN NpPeacTaBnsoT
cobon cepebpuncTo-benblie MeTanmn.bl,
NnpuMeHsAeMble B SiAePHON SHEPreTUKe,
Npon3BOACTBE NIOMUHOMOPOB, Na3epos,
cneuuasnbHbIX CNaBoB, MarHWTOB, CTEKON.




UTTpun

UTTPUN ucnonbayeTtca Ansa U3rotoBneHus
nerMpoBaHHbIX CNNaBoB, crneunarnbHbIX ONTUYECKNX
CTEKOI, Noslyd4eHMNs UCKYCCTBEHHbIX rpaHaToB,

Katanm3aTopoB, OrHeYynopoB, oKcua UTTpua — ons

LBETHbLIX NOMUHOJOPOB.




PagnoaktTuBHbIe MeTannbl

exHeuunn, NpoMeTUn, NONMOHUN, ypaH, TOPUN U
TpaHCcypaHoBbLIe (HENTYHUWU, NAYTOHUU K Op.)
MeTarnsbl, BCE U30TOMbl KOTOPbIX
pagnoakTuBHLI. [1pn 3TOM ypaH 1 Topun
nepBuUYHbIe, OHKU MMEIOT N30TOMbI, Nepuoa
DU3MEPUM CO

na 3emnu,
IHble.
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JKcnepTu3sa MeTarnsnos

OpraHonenTu4eckumMmn MeTogamu;

XUMUn4eckme n unsnko-mexaHmnveckume
NUCNbITAHUS,

JKcnpecc-aHanns3-peHTreHOBCKUM

CIlEKTpometp PeCIllEKT (3a ogHO namepeHue
ogHoBpeMeHHO onpeagenseTt Ao 50 anemMeHToB —
oT Na go U)




NMopTtatnBHbLIN peHTreHocnyopecUueHTHbIN aHanu3aTtop (PDA)
«MPUM-1PM»




AHanunsatop peHTreHocnyopecueHTHbIU 3HepProancnepCUOHHbIN
«MATrHUN-1»




NMopTaTnBHLIN peHTreHoryopecueHTHbIM aHanu3aTtop (MP®A)
«MeT3IKCnepT»




