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DTOP JIOBOJBHO pAacOpOCTpaHEH B mOpupojic. [IpolieHTHOE COAepHk
ST0 B 3€MHOM KOpe TMpUOMMKAeTCS K COACPKAHUIO TaKUX JJIEMEHTOR
aK a3oT, cepa, XpoM, MapraHenr u ¢docdop. N B TOXE Bpems
COCMHECHUS 9TUX  DJIICMCHTOB IIUPOKO  OMNHCaHbl B  JH00OMH
XUMHUYECKOW JUTeparype, Torma Kak o (Tope U  €ro COCAUHEHUS
JaHbl JUIIb HEOOJBINNE CIIPABOYHBIC TaHHBIC

3ajadn Moero pedepara clieayrome:
WccnemoBath HCTOPUIO OTKPHITHA (PTOpa W €ro pacupocTpaHEHUE
pUpOJIC.
Onucarh (u3nyecKkue M XHUMHYECKHE CBOMCTBa (PTOpa.
00paTh JaHHBIE O COCAWHEHUSAX (HTOpPaA.
YUUTh NOpPUMEHEHHE (TOopa M €ro COCIAUHECHHIa




HMcropnueckas

O  CymecrBOBaHMM  DJIEMCHTay,  KOTOPBIN
BIIOCJCACTBMM Obl1  Ha3zBaH (¢ropom  (oT
I'PEUYECKOro «(GTOpOoC» = paspylleHHE, THOEb),
morageiBasiice MHorne xuMuku koHia XVIHI —
Hagana XIX B., HO momyunTh e€ro B YHCTOM
BHJI€ M3=3a €r0 HEOOBIYailHOW aKTUBHOCTH JOJITO
HE y/IaBaJIOCh.

OaHO W3 caMbIX HHTEPECHBIX COEIMHCHUU
dropa - miaBukoBas kuciora HIF, Oriia
noiaydeHa B 1771 r. 3HAMCHHTBHIM IIBEIACKUM
xumukoM K.llleesne, KOTOpBIM MPEATOIOKMII,
YTO B OTOM KHUCJIOTE€ COIEPKUTCA HOBBIU
XAMHAYECKUI SJIEMECHT

Ho mpomnuio Oosbllie cTa JE€T, MOPEXIEC YeM
XUMUKWA BBIICIIWJIA HAKOHEI[ ASTOT HJIEMEHTS
[Tpoun3zommio 3TO B 1886 1D
IIEPBOOTKPHIBATEIIEM CBOOOIHOrO (Topa cran
(panIry3ckuii XuMuK A. MyaccaH.
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{a3BaHne «Pprop», NpPeII0KCHHOE Aa
Amrmiepom B 1810r, ynorpeonsercs

TOJIBKO B PYCCKOM SI3bIKE€y BO MHOTHX
CTpaHax NMPUMEHSIOT HA3BAHUE K(IHOOP»
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15998403 HaXO0XKIECHUE B IIPK

Fluorum
PTop

9

MDTOp pacHpoCTPaHIETCS B IMPUPOIE
JIOBOJIGHO IIMPOKO. Ero COMEPIKAHHE B
3eMHOl Kope 6,25 *102% ot obmuei
MAaCChla

CB00OOHBIN QTOp B MpHpoae HaKTUUECKU
HE BCTPEUACTCSa

OcHoOBHasi macca ()Topa pacrnpejiesieHa 1o
Pa3JIMYHBIM TOPHBIM IOPOIaMa

W3 MuHEpanoB, coaepxkanmx Grop
HauOOJIbIIEE 3HAUYCHUE UMEIOT

iaBukoBbid 1mar(drooput) CalFz,
anmatut Ca1o (F,Cl1)2 (POa4)e,
kpronut Nas AlFe.




)TOP — SIIOBUTHIN ra3. B OOBIYHBIX YCIOBHSX (1( M
OJICTHO=)KEJITOTO  I[B€Tay C PE3KUM  XapaKTEPHBIN
3allaxOM, HAINOMMHAIOIIMM 3alax XJopa H 030Ha,
00HapyKMBAaEMbIM JTa)Ke IIpU cieAax (propa. -

- B xuakom Bujae PTOp MMEET KaHAPECUHO=KEITHIN I[BET

Mosekyna ¢rop nmByxaromna (F,); temnora e«
JAUCCOIMAIIMK TOYHO HEYCTAHOBJIICHHA M 3aBUCHMOCTHU
eToja m3Mepenus koneodmercs or 91 go 73 kkain/mos




JECKME CBOMCTBA (pTOpa

Op B CBOMX COCIMHCHHUAX OBIBA€T TOJBKO
)ITHOBAJICHTHHIM

Voke Ha xosofge (TOp DHEPrHMYEH: COEOUHSIETCS C OPOMOM, MOIOM,
cepoiiy (hochopoM, KpeMHHEM, OOJIBITMHCTBOM METAJIOB, MPHYE!
9TH PEaKIUK YacTO COMPOBOXKIAIOTCS B3PHIBOMa

aMO€ MPOCTOE CPEACTBO TYIICHMUS II0KApOB — BOJa — IOPHUT
pTOpPE CBETI0=KOPHYHEBBIM IIJIAMCHEMa

OpraHMYecKUMHU BellecTBaMu (GTop oOpaszyeTr (TOpopraHu
TUHECHUS.




OtpasiicHUE
(PTOPOM M €ro COCANHCHUSINH *

OcTphie OTpaBiieHUs] PTOPOM B MPOU3BOJCTBEHHBIX YCIIOBUS HL6L£/I[ M

PaliHE PEIKO, JIUIID MPU ABAPUSXa

IIpr BBICOKMX KOHILEHTpaUMsiX (TOPUCTOrO BOJAOPOJAA B BOB,ZIYXG,
HPOSIBJISIFOTCSL  pa3[paXeHWE TIJa3 W CIU3UCTOM OOOJIOYKH TOPTaHU 4 U
OpOHXOB, CIIE30TEUCHHNE, CIIFOHOTEYCHNUE,; HOCOBBIE KPOBOTECUEHN I

Ha koxy 1uiaBukoBasi KucClioTa JEWCTBYET NPHKUTAIONIEE, BbI3bIBAS

00pa3oBaHUE TPYAHO 3KUBAIOIIUX 513Ba DTOPUCTHIC COCAUHECHUS JICUCTBYIC
yrHEeTaIe Ha ¢GepMeHThl 2HOJa3y, XOJWHACTEpa3ly W JApyrue, a Ta
~ BBI3BIBAIOT HApYIIICHHE KaJIbIMEBOro0 U (HocHopHOro oOMeHa.

Jleuenne mpu oTpaBieHUH coeauHeHusMu ¢rTopa — muthé 0,9 — 4€
PACTBOPA XJIOPUCTOTO KAJIBIHUSA C CMEChIO MOKEHOW MarHe3WH, IMPOMbBIBaH
eIyaKa Takoh ¢ cMmecbioj BHyTpuBeHHoe BBenacHHe 10% pacTs(
nopuctoro kambius (10mr).
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Texauka 0e301macHC

JUis MHAMBUAYaIbHOW 3alllUTBI  OT  (DTOPUCTHIX
IHPUMEHSIOTCSI PE3MHOBBIC TEpYaTKU U OOYBby
IPOTUBOTa3bl, TPOTUBOIBUIEBBIC PECITUPATOPHI U JIP-

Paboune, 3aHsATHIC HAa MPOM3BOACTBE (PTOpA, IMIABUKOBOM KHCIOTHI,
(TOpOpPraHNYCCKUX COCAMHEHHI, Ha IPOU3BOJCTBE W NPUMEHEHHUF
(ropucroro Ocpmiumst U QTOPOKHUCH  OcpHiuMsl, IMOAJIEKAT
NEPUOANICCKOMY MEIMIIMHCKOMY OCMOTPY pa3 B 6 MmecsrmeB, a I
HEKOTOPBIX Ipon3BoacTBax — 1 pa3 B roj. .

JIOIIOJHUTENIPHOE  CIICIMAJIbHOEC THWTAaHUE Ha3HA4aeTCs  MpE
IIPOM3BOJICTBE cynepdocdara, KpuoiauTa, (TOPHPOU3BOAHBIX
dTopcoaepKalUX coyieila PeKOMEHAYIOTCS BUTAMHHBI TPYIIIBL
IK0p6I/IHaT KaJblsl, MMHUIa, Ooraras KaJbI[€Ma
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AROOTBIIIee IPHMEHEHHE MOTYYNITH COSTMTHE) 1/( m’}

)TOPU/IbI:

* pmopuo Kucnopooa vcnons3yror B peaKTUBHON TEXHUKE Ka

Hanooee MOIIIHBIC OKHUCIIMTCIIN ITOCJIC O30HA4 -

® njiacsuKoeasn Kucioma — B XKa4eCTBC pacCTBOPUTEIA U AJIA
TPaBJICHHUA CTCKJIA,

* pmopucmulii OOpP nPUMEHAIOT B KUIKOM BUIE KaK
OKHUCJIUTENb JKUIKOTO PEAKTUBHOTO TOTUIMBA, JJIsI (DTOPHUPOBaHK
COCIMHEHUN ypaHa B ATOMHOW MPOMBINUICHHOCTU U Ta Hay

* ypamn wiecmu@dmopucmoslit — 1jis BbIIAEIEHNS
paI[I/IOEIKTI/IBHOI‘O N30TO0IIa ypaHa B aTOMHOﬁ TCXHHUKEC




[TpuMeHeHnE / Z

2pa  wecmu@mopucman — B xauectse raza s
BBICOKOBOJIBTHBIX YCTaHOBOK,

pmopucmotiit nHampuit - nns GoppObl €  BPEAMTENAMU
CEJIbCKOXO3SIICTBEHHBIX PACTECHUM,

KpuoJjiunm — 1pu npou3BOACTBC aJIlOMUHUS,

nJ1a8UKoeslil uinam IMHUPOKO HCHOJB3YETCS B METAJLUIYPIrHHU
PU HU3TOTOBJICHUU BMAaJICH,

emenmapublﬁ d)mop NPUMCHAXOT B JKHIAKOM BHJE
CIIUTEJIb PEAKTUBHOIO TOIUIMBA MW Il  00€33apaKHBe
5EBOH BO/Ibl,

bl PUMCHSIOTCSI KaK XJadarcHTHI B XOJIO]
aXa




DTOp B OpraHusme = ﬁ\\

@DTOp — MOCTOSHHAS COCTAaBHAsi 4acTh PACTUTEIIBHBIX M )ISMéOT
OpraHU3MOB.

[Ipy yBemuyeHHUH WIM YMEHBIICHHH YpOBHA (Topa B BOIE Y
HNPECHOBOAHBIX M HA3EMHBIX >KMBOTHBIX HAOIIOmaeTCs 3a00JeBaHM;
HaIpUMEp, MHpH coacpkanuu (ropa B Bojae, Oonbmie 0,00005%,
MOXET Pa3BUTHCSA (QIIOOPO3 = 3a00JICBaHHME, COIPOBOXKIAIOIICECS
MSATHUCTOCTHIO SMaId U XPYIKOCTHIO 3yOOBs

IIpu comepkanun (¢rTOopa, HE JOCTUTAIOIMIEM OSTOIO YPOBHS,
HacTymnaeT kapuec 3y0oB (paspylleHHe 3Mald U JCHTHHA 3YOOB)a

@DTOp MOCTYIIAET B KUBOW OPraHU3M, IIOMHUMO IIMTHEBOM BOJbly €
IUIIEBBIMUA TIPOIYKTAMH, B KOTOPBIX CONCPKUTCA B CPEIHEM OKOJIO

0,02-0,05 vr % ¢ropa.




Ilonmyuenne

Jy4aroT (PTOp BIIEKTPOJIM30M paciliaBa
cioro tpudropuna xanus KF =2HF,

aK Kak (rop obiamaeT ype3BbIUANTHO
0OJIBIIION PEaKIIMOHHON CIIOCOOHOCThIOM

IIpu nepepabotke mpupoaHbix Qocdaron
Ha HCKYCCTBEHHbBIC YI0OpPEHUS B KAu€CTBE
MOOOYHBIX MPOAYKTOB IOJYYaroT
 (pTOpHUCTBIE COEIUHEHMS, TPUMEHSIEMBIE B
MKUJKOM BUJI€ KaK OKUCIUTEb KHUKOTO
PEAKTUBHOTO TOIUINBA, JJI1 (PTOPUPOBAHUS
OCIMHEHUI ypaHa B aTOMHOU

OMBIIIJIICHHOCTH «

Xnanareniu
GaiToBkX
XONOAMNEHWKOE

'33-HaN0NHUTENS 33PO30NLHEX
Gannonwkoa (ppeos)




3aKjJIroueHue /

pe3ysibTare CBOeH paboThl Haja TemMOy ﬁ
O3HAKOMMWJIC  CO  CBOMCTBaMHM  (PTOPA
OCIMHEHMM B  [pOLECCe U3Yy4YEHUs  pas3iinyH

JIUTEPATYPbl.

MHoroo0Opa3yue  HEOPraHMYeCKMX W  OpPraHUYECKHX
COCAMHECHU  (QTopa HU  IMIMUPOKUM  CHEKTp I

' OIPpUMEHCHHS B IIOBCEAHEBHOM JKHM3HM OBLIM  JJI
MEHSI OTKPBITHUECM.

KoneuHo, OUCHb  JKaJlb, 9yT0 MO  pabor

OFPAHUYMBACTCA YMCTO TEOPETUUYECKHM  COACPKAHHUE

0 s HaJeChy, YTO OTH  Marepuajabl  Oyi
ITEPECHBl W JpyruM pedsTaMy  KOTOPBIE
YaTh XHUMHIO.




