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METAAADBDI

NogrotroBuna: npenogaBatesfib XMMUN U
Guonorum YannxaHoBCKOro
CeJibCKOXO35MCTBEHHOro Konnemxa
CoizabikoBa Kapnbiraw KazdekoBHa




S IINAH:

MeTaAAbI B IIPUPOAE
MET@AALI B TEXHUKE

CHOCO6BI ITIOAYUE€HUA METAAAOB
XapaKTepHCTI/IKa YEPHOU U [IBETHOU
METAAAYPIUHA

- MeTaAABI B Opranusme

- MeTaAAbl B ucTOopuu
- Koppo3usa meTasros
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MeTaaABI B IpHpOAE BCTpedyaroTcs B 3-X opmax:

P

METAAABI B IIPHPOIE

1. B/cBoGonHOM BHIE
2. Kag'B cBOOOAHOM, TaK H B BHJAE COEAHHEHHH
3. TOABKO B BHA€E COCAHHEHHH

Tonbko B

Kak B maBHbIM Tonbko B
coeguHeHUusX CcBOOOAHOM TaK | obpa3om B Buae CBOOOAHOM
U B BUAe coeAuNHEeHUN Buae
coeguHEeHUuMn
Li K Ca|Ni Sn Pb |Cu Ag Hg Au Pt
|[Na Mg Al
2IMn Zn Cr

Cambin pacnpoc'rpanennbm MeTaaA Ha 3emae =*
aAIOMHHHH (0oaee 8% OT 3€eMHOH KOpBI). -




I

[BETHbIE

(i

Taxenble

Meab,LInHK,
CBUHELL,00BO,
HUKENb

Nerkune

ANIOMUHUA, TUTAH,
MarHum

BrnaropogHble

30n0T0,NNaTuHa, !!
cepebpo

Pepnko3emernbHble

LinpkoHun,cene,
repMaHunn




MeTaUmbl B TeXHHEE I0pa30esioT

¥
IO TEMIEPATYpE

IO LEETY: IO IMOTHOCTIH S
yepunte — Fe, Cr, Mo i gezkue — p < 5 o REZKONRABKUE —
WX CIUTABH; (L, K, Ca, Al mp.); i <350 °C
16 EMHbIE — BCE maxcenne — p > 5 oo (Pb —327 °C, Sn—232 °C,
OCTATEHEE. (5n, Pb, Hg, Fe i op.). Na—-98 "C,K—63°C,
Camrrif merkuit — Li Cs —28°CH op.); !
(p= 0,53 r/cm), MV2ONRAEKUE — j‘h
GaMEL ToKReT it — O8 i >350°C =
(p = 22,5 r/cid). (Fe — 1539 °C,
Cr — 1875 °C).
CaMELf TYTOILTABKHI —

W (3380 “C).

o
!
i IT W B AAEEBAE B
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CnoCObbI MNOJIYHEHUA
METAJJ10B

NMupoMeTannyprusi - BOCCTaHOBJIEHUEe
METaJU10B U3 pyAa npwm

BbICOKMX TeMrnepaTtypax C NOMOLYbIO
BocCcTaHoBuTeneu (yrnepoaa,

okcupaa yrnepoaa(ll), sogopoaa, MarHums,
aJIlOMUHUA).

2. l'mapoMeTannyprua — pactrsopeHue
npMpoaHOro coeanHeHuUN

MeTaJi1a C nocneayrolmmMm
BOCCTaHOBJIEHUEM €ro U3 pacTeopa.

ot

3. dnekTpoMeTannyprms - cnocob
noJsiyyeHusi MeTasiyia C NOMOLLbIO

3JIEKTPUUYECKOro Toka
(anekTponus).




Metannypruueckue 6a3bl KasaxcrtaHa

Meaob
ITonTBepk1eHHBIE
3anacbl Megu
KasaxcTtaHa
oueHuBatotcs B 37
MIH T (Mnu 5,5% ot
MWPOBBIX 3aMacos).
Mo atomy
nokasaTternto
Pecny6nnka
3aHNMaEeT 4-e
MECTO B MUpe
nocne Yunn,
MupoHesuun n CLLUA.

Ha tepputopun
Pecny6nukum
KasaxcTaH
pa3BefaHo bonee
90 mecTopoXaeHUn
menu. K uncny
KPYMHENLINX OTHO
cutcs
[>xe3kasraHckoe
MEeCTOpOXaeHuNe
MEOMCTbIX
nec4aHuKoB,
MECTOPOXOEHUS
Me[nHo-
nopduUpoBoro Tuna
AkTOramckoe u
Anpapnbl.

LUnHk

MopTBEpPXKaeHHbIE
3anachl! LiMHKa
KasaxcTtaHna
oueHuBatoTcsa B 25,7
MIH T (9,5 %
MUWPOBbLIX 3aNacoB),
no aTomy
rokasaTtero
Pecny6nuka
HaxoguTcsa Ha 4-m
MecTe B MUpe nocne
AscTtpanuu, CLUA n
Poccun.

3anacsbl LMHKa
COCPEOOTOYEHBI
oonee B yem 50-Tun
MECTOPOXKOEHUSAX,
npu 3TOM
npeobnagatwmum
TUMOM SIBMSAIOTCSA
nornvmeTannnyeckue
pyAabl. Mo gaHHbIM
«MHDomarHy,
pobblya
LMHKcoaepKaLumx
PYA, OCyLLECTBNSIETCA
Ha 16
MECTOPOXOEHUSAX.

ANoMUHUMA
B KazaxcraHe
pa3BegaHo cBbiwe 20

MECTOPOXAEHNS
6OKCUTOB, OCHOBHas
YyacTb 3anacos

Pecny6nuku (okono
90%) cocpefoToYeHa B
MECTOPOXXAEHUSIX,
HaxoAsLLMXCst Ha
TeppuTopun
KocTaHalickoin obnactu
(3anaaHo-Typranckuii

" LieHTpasnbHo-
Typraickui
6OKCUTOBbLIE  PaliOHBI).
Mpwn 3TOM
pa3pabatbiBaetca 10
MECTOPOX/AEHUI
60KkCUTOB.

Topranckuii

BGOKCUTOBBLIN  PYAHUK
(TBPY) pa3pabaTtbiBaeTt
6oKCUTHI BocTouHo-
Typraickon  rpynmbi
(ApKanbIKCKOg,
CeBepHoe,  HwxHee-
AwyTckoe, BepxHee-
ALyTCKOE,
YwrtobuHckoe
MECTOPOXAEHUS).

Cepebpo

3anachl cepebpa
KaszaxctaHa  pa3BedaHbl
6bonee uyem B 100
MECTOPOXAEHMSIX, npv
3TOM  OCHOBHasi  Aons
(okono 60%) npuxoguTtcs
Ha MoNMMETaNNnYeckme
(MegHO-CBMHLIOBO-
LIMHKOBbIE)
MeCTOopOXAeHUS. YpPOBEHb
cogepxaHuns cepebpa B
pyaax 3TUX
MECTOPOXAEHWIA
HaxoAMTCS Ha YpPOBHe OT
40 po 100 r/T. Okono
25% 3anacoB cepebpa
Pecnybnvkn
COCpeaoTo4eHO B
MECTOPOXAEHMSIX
MeanCTbIX nec4yaHMKoB
(OKeskasraHckoe w gp.),
roe copepxaHue cepebpa
coctanser 10-20 r/T.
[dons cobCTBEHHO 30/10TO-
cepebpsiHHbIX  pya B
obwem obbeme 3anacos u
[06b14n cepebpa
He3HauMTeNbHa.




TexHonornyeckas ueno4dka
Nnpon3BoACTBa LBEeTHbIX MeTansroB
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TokCnyHble MeTannbl B OpraHuame

Cd Be

CS137
Sr90

Pb
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NCTOPUYECKUN STAIM
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H30bITOK 3KeAe3a
npeBpallaeT YEAOBEKA B
arpecCCHBHOE CYLUIECTBO C

JKECTOKHM, 3TOHCTHYHBLIM
xapakrepoMm. Takue Aroau
ARNGLD OYEHb AaKTHBHBI, IOCTOSIHHO
f,fj"':‘:,"'::;“"' YyeM-TO 3aHSTBI. AI0OSAT
IRON KOMaHAOBaTh, IO3TOMY
yallle BCETro CTAaHOBSATCSH
BOEHHBIMH, CIIOPTHBHBIMH
HHCTPYKTOPAMH HAH
OH3HeCMEeHaMH.

Ho TakHuXxX GKeAe3HBIX

APOBOCEKOB» MOXKHO

CMSATrYHTH, €CAH AAaBaTh UM _,
MEeHbIIIe MSICA.



Aronu, B opraHu3Me KOTOPBIX
OoABIlIe BCETO MeaAH, MATKH H
MokAaaucThI. OHH AIOOAT
KPaCHBYIO JXXH3Hb H BKYCHYIO €ny,
NnpeAnoYTEeHHE OTAAIOT
caazocTsaM. OHH Bceraa rorToBbl
NPHHTH Ha IOMOIIb, Y HHX
APY¥HbIE€ CEMBbH H MHOIO APY3€H.
Yalre BCEro OHH CTaHOBSITCS

IIHCATCASAMH, MY3bIKaHTaMH HAH

XYAOXKHHKAMH.
OaHaKO HX YaCTO OOMAaHBIBAIOT H
NpeaaroT, MOAB3YSICh HX
caabocTamu. IlIoaTromy, ecau B
3TOM OIIHCAHHH Bbl Y3HaAH cebs,
mocTapanTeCch IIOTPEOAATE GoAbLIE
NPOAYKTOB, COAEPIKAIILHX JKEAE30,
— TaK BbI KOMIIEHCHpPYETE
MSITKOCTH MEIH.




UpeszMepHOe coaepiKaHHE B
OpraHH3Me CBHHIIA AeAaeT
YeAOBEKa BSIABIM H allaTHYHBIM.
OH Bcerzma He B HACTPOEHHH,
BEYHO HAXOAHT IIOBOA OASA
HeaAOBOABCTBA. Hallle BCero
TaKHe AIOAH OKa3bIBalOTCH B
IIOAOXKEHHH JKEPTBBHI.

N3 HHX NMOAYYalOTCSI OTMEHHbIE
INOAYHHEHHbIE, B€Ab OHH HE
HHHIHATOPHI, & IPEAIIOYHTAIOT,
CKopee, IOAYHHATHCA
pacrnopsizkeHHAAM. TaKHM Ar0aASIM
IIPOCTO HEODXOAHMO
pa30aBASITHE CBOH CBHHEIL
30A0TOM, MEABLI0, OAOBOM H
cepeopom.




OAOBO — 3TO0 TOT METAAA,
KOTOPBIH B H30BITKE
COOEPKHTCS B
OpraHH3Me MBICAHTEAECH,
dusrocodoB u
NyTELUIECTBEHHHKOB. Y
HHX — OTMEHHO€E 4YyYBCTBO

IOMOPpa, a HX 9HTy3Ha3M

4YacTO NIEPEXOAHT B
omepxkuMoCTb. CBHHeIL
caeAaeT HX OoAee
Cepbe3HBIMH, A JKE€AE30 —
KPENnKHMH.




JdparoumeHHbIe METaAABL H B
OpraHH3Me - APArOLE€HHOCTS.
Cepebpo, Hanmpumep, - METaAAA

YYBCTBHTEABHBIX,
3MOILIHOHAABHBIX AIOAEH,
obAazaromIUX OrPOMHOH

HHTYHIHEH, HAH SICHOBHASILIHX.
3o0A0TO nMpeobaamaeT B

OpraHHu3Me€ TIIECAABHBIX,
3aHOCYHBBIX AloaeH. Ho 3To

AHIIb BHAHMOCTE: BHYTPH OHH
AO0OPHI H LIEAPEI, IPOCTO K HUM
HYKHO OTBICKATBh nmoaxon. OHH -
BEepHbIE APY3bs, TOTOBEIE B
AIOOYI0O MHHYTY IIPHHTH Ha
nomous. HM HeoOxXoaumo
IIOIIOAHATH CBOH OPraHH3M H
APYTHMH METaAAAMH - Ha
XapakTepe 3T0, BO3MOIKHO,

” OTPAIHTCS, & 3A0POBLE yKpe




BoATAHBBIE AIOOH,
oXa3bIBaeTcCs, AIOOAT
IIOTOBOPHTH OT...
OOHAHSI B OpraHH3Me
pTyTH. Ellle TaKHe
AIOOH XHTPBHI,

OEeCIpPHHUIHUIIHBI H AETKO
npeanaroT. HM aBHO
Heo0XOoaAHMO pa30aBHTH
9TOT XKHAKHH METaAA

IKEAC30M.




Koppo3usa MeTaAAOB

CamMmonpoun3sBoAbHOE
paspyuieHHe
METAaAAOB IO,
BAHSTHHEM
OKpYyKalolleH Cpeasl.
B peaABHBIX
YCAOBHAX CAMBIH
pacnpoCTpaHEHHBIH
BHJZ, pa3pyuUIeHHSA
KOHCTPYKIHH H
H3OEAHH H3
METAAAOB H CIIAABOB.




-
PaKTOPHI CIOCOOCTBYIOLILHE

pPa3pyIllIEeHHIO

Koppo3zurw memannos u cniagoe evizviearom makxue
KOMHOHEHMbL OKPYHCAouieil cpeowl:

e Boaa
e Kucaopoxn
e OrcHA yraepozaa H cephbl

« BoaHble pacCTBOPHEI COAEH (MOpCKas H
I'PYHTOBAasI BOAbI)

e XHMHYECKHH COCTAB MeETaAAa

e TemnmepaTypa
e JTaBAEGHHE




Hey>XeAH BC€ METaAABIL
IIOABEPrarTCsA KOPPO3HH?

L

IToo yz2po3o0i pa3pyuleHust
Haxooumcst 00 50%
MEMAUIOKOHCMPYKUUU.
Koppo3uu nodeepiceHbsl
6emonH, nracmmacc, 0oCObeHHO
u3soenust us xenesa.

He nooeepotcenvt amomy uunin
OPA20UCHHbIE MEMALIbl U3
3010ma, NJ1IGMUHbLL.




Ha CKOABKO rAyOOKH
IIOCAEACTBHA?

Bul3bleaem cepve3Hble
sKono2uuecKuu
npobnemovit. Ymeuka 2a3a,
Hedpmu, u3 paspyuieHHoulU
mpyb6onpoeodoe
3azpsizHsiem ammocgepy.
B Poccuu
pe2ucmpupyemcst 50 muic.
HapyuieHUusl
2epmemuuHocmu mpyo.
ITpuuuHa - eHYMPEHHAA
KOppOo3usi 8 Ycnoeusix
azpeccueHou cpeowul.




Kak 00poThCSI C TAOOAABHOH
Oenoi!

Jlsis1 00pBOBI CylIECTBYET MHOT'O CIIOCO0OB:

* Hanecenue 3awumnulx nokpvimuu (Ilpedoxpansiemoiii me
NOKDbIBAION CepedpoM, 3010MOM, XPOMOM, HUKeELeM)

* Heporcaserowiasn cmanw (Cooeporcum 12%xpoma, 10%
HuKess. Jleekue exaouarom muman, aarrOMUHUL)

» Uneuoumop ( B-ea cHudicarowue azpeccusHocms cpeowl)




P:xxaBYHHa HHYEro He IIaaHuT

3awuma cmaibHblX
KOHCMPYKUUU 8
ABMOOOPOHCHOU OMPACIU
sA6nsemcs AKmyaibHOU.
Mo CBA3aHO C
Hecoomeemcmeuem
CPOKOB SKCNLyamavuuu u
CPOKOB
AHMUKOPPO3UUHOU

3auiumosl.




Cpoxu 3alIHTBI

Lllupoko ucnonvzosamnmwvle 1AKOKPACOUHbIE
cucmemwl umerom cpox dkcnryamavyuu 4-10 1em

[ opsuee yunkosanue cmaivbHblX KOHCMPYKUUU
obecnequsaem cpoxu 10-50 nem




IIHHK T'OBOPHT CTOII
KOPpPO3HH!

OCHOBHbIM NPUHYUNOM 3AULUNMBL YEPHBIX
MEMAios s6a1emcs NPUHUUN KAMOOHOU 00 o
3auumol NOCPeOCmMBOM HCePMBEHHBIX
anekmponos. llpunyun 3axkirovaemcs 8
mom, Ymo oOuH mMemaii (YUHK)
pacxooyemcsi 015 3auumsl 0py2020
memaina (dcenesza). L{unk noosepeaemcs
KOppo3Uuu 20pazoo meojieHnee, 4em
Jrceneso.




A Kax HacueT aBTOMOOHASI?

CoepemeHHbLU
asmomobuns -
KompopmabenvHoulu,
LY O0bicmpoxoonblil, yoooHbLUL
B ¢ srcniyamauuu, HO OUYEeHb
ysaizeumuoliu. Cozoaemcest
eneuamiieHue, 4umo
npomue He20 ONOJAUUNLOCH
ece: conHue, eo0d, CONb,
necorx, ammocgepHsle
3a2psa3HeHUsl.




-

' YeM IMOMOYEL AaBTOMOOHAIO?

AemomobunvHule 3a600bl eedym 6onbuiue
pabomulL no yeenuueHUro Cporxa cnyxicout
aemomobuneu. B peaynomame smux
ycunuu ceuzamesib U OCMAjibHbsle
azpezamol NPoOooKUMeENLbHOEe 8pemst
COXPAHSAIOM C80U CUlblL U MOJL000CMYb, 8

mo epemst KaK KYy3oe - OCHO6HASL Uacms
asmomobuns - opsixneem u npuxooum e
He200Hocmb. YmobslL douimu 0o maKkoz20
COCMOSIHUSL, emMYy mpedyemcs ece20 KaKux-
Hubyodsv 6-7 nem.




JloATOBEYHA AH MAaIllHHA?

Kopposus nacmonvko azpeccusHa,
Ymo HAYUHAem nopatcamso
ABMOMOOUNU VIice 8 NEPBLLUL 200 UX
IKCNAYamayuu, a Ha mpemvem 200y,
N0 OAHHBIM UCCAEO0B8AHUU, HA KY308aX
OMe4eCmBeHHbIX 1e2KOBbLX
asmomoouneu eoznuxaem 130-150
0U4a208 KOppOo3ulU, U Camoe
HEeNnpusmmoe, 4mo npuocmano8Unb
HAYABUIUIUCS NPOUECC O4etb MPYOHO. |




BAaronpHATHBIE YCAOBHS

brazonpusmnyro obcmarnosky 0ns pazeumusi KOppouu co30A8anu.

- BLICOKUE HANPAICEHUS U BUOPAYUU HECYUUX KV30808,

- nosiBeHUe PAZTUUHBIX 3AMbLCI0BAMBIX KOHCMPYKYUL CO CKPLIMbIMU HOAOCHAMU -
YOOOHBIMU HAKONUMETAMU 61A2U U SPA3U,

- pasiuunble YKpaueHus, Hageulennvle Ha agmomoouns. Konmaxm smux
0eKOpaAmMUBHbuLX Oemaieli ¢ MEMaiilom Ky308a CIMAHOBUILCS OUACOM KOPPO3UU,

- Kauecmaeo (Hopucmocms, MUKPOMPEUUHBL) CAMO20 MEeMaiid, 20e Kaxcods nopa
npu docmyne 61a2u CMaHOB8UNACH MUKDPOIIEMEHMOM,

- OKpYIHCarowas cpeoa ¢ OONbUUM COOEPHCAHUEM NPOOVKIMOE CHCULAHUSL MONIUBA U
08YOKUCU Cepbl, KOMOpas, 83auMO0eUcma)si ¢ 8lacoll, 00pazyem CepHyro KUCIOmYy;
- XuMu4ecKue cpeocmead npomue 0onedeHeHUst 00poe, Cpeou KOmMopwvlx XI10PUCMbLU
KANbYU U HAmMpUuil NPeKpacHo 6RUMbvLeAen 8lacy, CO30A8das HCUBUMENbHYIO CPEOY

pazeumusi KOpposuu.




