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Tudpoxcuds xpoma(VI) — 310 IBE cwshbie kucnots: H,CrOy —
XpOMOBas KUCJIOTa 1 H,Cr,0; — IMXpOMOBas KUCIOTa. Onu obpasy-
JOTCS TIPY B3aMMOJIECTBUM COOTBETCTBYIOLIETO MM KHCJIOTHOTO OKCH-
na CrO5 ¢ Bogoit. Oxenn xpoma(V1) CrO; — TeMHO-KpacHoe KpUCTall-
IMuEcKOe BELIeCTBO, XOPOLIO PAaCTBOPUMOE B BOJE:

CrO; + H,0 = HyCr0,
2Cr0, + H,0 = H,Cr,0;

O6pasoBaHue TOW WM MHOW KHUCIOTbI 3aBMCUT OT KUCIOTHOCTH
cpembl: B KHMCJIOM PacTBOPE GoJIbIIas YacTh KUCIOTBHI CYLIECTBYET B
BIJIE [MXPOMAT-UOHA, B IETOYHOM — B BUIC XpOMaT-uOHa:

2CrO}F + 4H* == 2H,Cr0, == H,Cr,0; + H;,0

THapOKCHIbI MapraHua. Maprase1 o6pa3yeT HECKOJIbKO TUIPOKCH-
I0B, XapakTep KOTOPBIX MOIHOCTBIO COOTBETCTBYET OKCMIAM B aHAJIO-
TWYHBIX CTETEHSIX OKHUCIICHHUS.

Tudpokcud mapearnua(Il) Mn(OH), BBLIEIISIETCS B BUIC 6es10r0 OCal-
Ka TIpY IeMCTBMM PAacTBOPA LIEI0UH Ha PacTBOPHI COJEi Mn?:

MnSO, + 2NaOH = Mn(OH),! + Na,;SO4
Mn?* + 20H" = Mn(OH),}

TMoxo6HO COOTBETCTBYIOLIEMY OKCHIY TUIPOKCUI mapranua(Il)
061anaeT OCHOBHBIMU CBOMCTBAMU. (Hanuwume ypaeHenus coomeen-
CmeyIouux peakyuil 8 MOAEKYAAPHOU U UOHHOU opme.)

Tudpokcud mapzanya(VII) — Mapratuenas xucnora HMnO, coot-
BETCTBYET KUCTIOTHOMY OKCHIY Mn,0;. DTOT OKCHA — TSHKENI0E 6ypo-
3eJIeHOe MAC/SIHMCTOE BELLECTBO, OUCHb UTPOCKOTIMYHOE U HEyCTOH M-
Boe mpy Harpesanuu. COOTBETCTBYIOLIAT EMY MaprasiieBasi KMC/I0Ta —
OIHA U3 CAMBIX CWIBHBIX KUCIIOT. B unCTOM BUIE BBIIEJIUTH e He YIaeT-
¢s1, OIHAKO TIOy4EHbI BOJHBIE PACTBOPLI 3TOM KUCTIOTHL.

Cpenu coneit MapraHueBoi K1CJIOThI HauboJsee BaXXeH MepMaHra-
Hat Kanmus KMnO,, xopouio WM3BECTHBIN BaM TIOZ OBITOBBIM Ha3BaHM-
€M «MapraHioBKa». [lepMaHraHar Kaumsi TIPUMEHSIOT B n1abopaTopHOMI
TPaKTHAKE, MPOMBIILIEHHOCTH, MEIHIIMHE U OBITY.~
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—» Fe(OH), — Fe(OH)s

HamummTe MOHHbIE YPABHEHHS M PaCCMOTPUTE IPOLIECCHI OKMCIIEHHSA—
BOCCTAHOBJIEHHUS.

6. Haitmme Maccy TPOIYKTa, MONYYEHHOro TpH ropeHuu 8 T Xenesa B
kucnopoze. Kakos ero cocrap? HaiimuTe MaccoBbI€e IOJIU XeJe3a 1 KMcIIopozia
B TIOJTYYEHHOM MPOIYKTE.

8.6. TuapoKCHIbI METAILIOB

MeTamisl 06pa3yioT THIPOKCHIBI, XapaKkTep KOTOPBIX MOJHOCTBIO
COOTBETCTBYET OKCHIaM MeTajlla B TOIA K€ CTeIIeH! OKMCIICHUS: OCHO-
paHusi (TMIPOKCHIBI IIETOYHBIX U I1eIOYHO3EMETTBHBIX METAILIOB, Mar-
Husi) U aMGpOTEPHBIE TUAPOKCUIBI (THIPOKCHIBI GepwUIKs, LMHKA,
ATIOMUHUS).

Ec/i i MeTalla XapaKTepPHBI HECKOJBKO cTerneHeil OKUCICHUS
(KaK TpaBWiIo, I d-371eMeHTa), TO 3aKOHOMEPHOCTh W3MEHEHI xa-
pakTepa 06pasyeMbIX UM [MIPOKCHIOB HAXOIUTCS B OJTHOM COOTBET-
CTBUY C TAKOBOM y OKCMIOB: TMIPOKCHI B HU3IIeN CTETIeH! OKUCIe-
Hus SIBISETCs], KaK TIPaBUJIO, OCHOBAHMEM, B BBICIIIEN — KHMCJIOTOH, a
B TIPOMEXYTOYHON — aM(OTEPHBIM TMIPOKCHUIOM.

T'uApOKCHABI MEJIOYHBIX METAJIOB. 1o Oenble KPUCTAUTMIECKUE
BellleCTBA MOHHOTO TUTIA, XOPOLLIO pacTBOPUMBIE B BOZIC. TIpouecc pac-
TBOpPEHWsI COTMPOBOXIACTCS BbUIEJIEHNEM GOJBIIOr0 KOIM4ecTsa Ter-
JIOTBI, @ TIOMY4UBIIKMECS PACTBOPBI SIBJISIIOTCS] ONTHAMH M3 CaMbIX CHJIb-
HBIX OCHOBaHMit. OCHOBHBIE CBOVCTBA (COOTBETCTBEHHO 1 CTETIEHb J/IEK-
TPOJIMTHYECKOM JMCCOLMALIM) ¥ PacTBOPUMOCTD yBEJINYMBAIOTCS. OT
LiOH x CsOH.

B na6oparopuyt OHA MOTYT GBITh TIOJJEHbI B3AUMOEHCTBUEM 1IIC-
JIOYHOTO MeTaJUla WJIM €ro OKCHUIa C Bonoit. (Hanuuume ypagHerus co-
OmeemcmeylousUx peaKyyuii.)
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B TNPOMBILIEHHOCTH 1LEI0YN ToJyyaor SJIEKTPOJIM30M PacTBopoB
XJIOPUIIOB COOTBETCTBYIOIIINX METaJUIOB:

Bnekrponus

2NaCl + 2H,0 2NaOH + H, + Cl,
Trapoxcuabl menounsix Metamon M3[1aBHA HA3BIBAIOT eOKuMU ye-
Ao1amu, TaK KakK OHM CIIOCOGHBI pa3benars TKaHU, Gymary u Koxy.
Bynyun wenovamu onn TIPOAIBIISIIOT BCE XapaKTepHbIe CBOHCTBA 3TOro
KJacca CoeqMHEeHMIt: B3anMoneiicTByioT ¢ KHCIIOTAMHU, KUCIOTHBIMU

HOU gopme.)
Imapokcenn Hatpust mpumensor AT OYHCTKH He)TH, Macen, B mpo-
M3BOACTBE GYMArw, MCKYCCTBEHHbIX BOJIOKOH, CHHTETUYECKHUX MOIO-

MgSO, + 2NaOH = Mg(OH),| + Na,S0,
BeCl, + 2KOH = Be(OH),| + 2KCl

B nocnennem Cayyae crenyer usberats n3GbiTka 1LIEJI0YH, TOCKOJIb-
Ky aM(oTepHbIii THUAPOKCUI GepUIINS Jierko obpa3syer Gepuuiar:

Be(OH), + 2NaOH = Na,BeO, + 2H,0

Fu.upoxcmm LIEIOYHO3EMETbHBIX METaJIOB Mo/IyyaoT B3auMozeii-
CTBUEM OKCHUIOB C BOZION — eawenuem. Orcona u TMPOM3OIIIO TEXHU-
Y€CKOE Ha3BaHUE CaMOro MU3BECTHOT'O U3 TaKUX THIPOKCHUIIOB — 2quie-
Hasa useecmo:

Ca0 + H,0 = Ca(OH),

Crtenyer otmetuts, uTo ramenue M3BECTU — CHIIbHO3K30TepMH-
Yeckuii npouecc. Boxxsie PACTBOPBI TMAPOKCUIA Kalblus (OH Mao
PacTBOPMM B BOJE) U TMAPOKCHAA 6apusi Ha3BIBAIOT COOTBETCTBEHHO
M3BECTKOBast U GapuToBasi Boja.

Jnst Beex ruapokcunos SJIEMEHTOB rpyrnsl IIA xapaktepen obpar-
HBII Mporiecc — Tepmuyeckoe PpasioxeHue, Hanpumep:

Ba(OH), = BaO + H,0

Hpyroe obuiee croiicTso TMIPOKCUIOB — B3aMMOMEIiCTBHe ¢ KHUC-
JIOTAaMM ¥ KUCJIOTHBIMM OKCHIAMU:

Mg(OH), + 2CH;COOH = (CH;C00),Mg + 2H,0
Ba(OH), + CO, = BaCO; + H,0
168
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Hawu6oee MUPOKO MPUMEHSIOT THAPOKCHL KaIbLIMSL. DTO OAMH U3
BaKHEHLIMX BSOKYILIMX MATEPHAIOB B CTPOUTEIIBCTBE, KOMIIOHEHT LIMX-
THl B TPOM3BOJACTBE CTEKJIA, YMSATYUTE/b BOIBL. TuapOKCHI MarHust
Hapsyly C FalleHOM U3BECTHIO MCTIOB3YIOT UL OUMCTKHM CaXapHbIX pac-
TBOPOB; OH TAKXXE BXOIUT B COCTaB 3yOHBIX T1aCT.

Tnppokcun amomunns. [IpeacTasiser 0601 BEIECTBO O€I0TO LIBE-
Ta, He pacTBOpMMOE B Bofte. Ero KpuCTa/Iieckue (opMBI BXOAT B
cocTaB IPUPOIHBIX GOKCHTOB. AMOpGHBII THIPOKCUIL aTIOMUHUS 110~
JIy4aloT OOMEHHO# peaKiyeil Mex1y PAacTBOPMMOii COJIBIO ATIOMMHNSL
M 1LIET0YBIO:

Al,(SO,); + 6NaOH = 2AI(OH); + 3Na;SO,

Bbl XOpOLIO 3HAeTe, YTO B OTOH peakunu Heo6xoauMo M36eratb
M36BITKA IIEIOUM; CeayeT J0GaBIATh PAacTBOp LIETOYH K pacTBOpy
coy, a He HaoOopOT, MOCKOJIBKY Al(OH); amdorepen. Ho TOoI0OHbI-
MM MepaMH TIPeIOCTOPOXHOCTH MOXHO npeHe6peyb, eCU UCTIONb30-
BaTh B KAYECTBE OCATUTEISL BOIHBINA PacTBOP aMMHaKa:

AICl, + 3NH;* H,0 = Al(OH); + 3NH,Cl

T UAPOKCHUI ATIOMUHUS TEPMUYECKU Heycroiuns. [Ipy HE3HAYUTETb-
HOM HarpeBaHMH OH JIETKO pa3/iaraeTes:

2A1(OH); = ALO; + 3H,0

TTonO6GHO OKCHIY TMIPOKCH AIOMMHUS MPOSBIACT aM(bOoTepHBIE
cBojicTBa. Kak OCHOBaHUE OH JIETKO PaCTBOPSICTCA B pa3baBIeHHbIX 1
KOHIIEHTPUPOBAHHBIX KMCTIOTaxX, 00pasyst COMM:

Al(OH); + 3HNO; = Al(NO3); + 3H,0
Al(OH); + 3H* = Al** + 3H,0

®opMyJ1y THAPOKCHIA ATIOMUHHUS MOXHO 3arucarh B KHMCJIOTHOM
dopme: H;Al0;. (Hanuwume ypasHerue peaxyuu 2u0poKCU0a antOMUHUs
CO WenoubI0 6 MONeKYAAPHOU U uoHHoll ghopme.)

TUAPOKCHL ATIOMUHMS IPUMEHAIOT 1A npou3spozcTsa Al,O; (amo-
Moressi). 3a cueT 6OJIbLIOH MIOLIanH MOBEPXHOCTH TMAPOKCHUI ajlio-
MUHUS 06afaeT CBOWCTBOM IOIJIOIATH PasiudHbIe BELIECTBA, 1o-
3TOMY €r0 MPUMEHSIOT Ul OUMCTKM BOLbL U B MeIMIMHE KakK
oGBONAKUBAIOLIIEE ¥ AICOPOMPYIOLIEe BEWECTBO, HANPUMED NpH sI3BE
KeTyaKa.

Tuapokcuabl Kejes3a. W3BecTHHl ABa I'MApPOKCHUIA: Fe(OH), u
Fe(OH);.

Tudpoxcud xcenesa(Il) Fe(OH), MOXHO MOJyYHUTb 0OMEHHOH pe-
aKiMei MeXITy PacTBOPUMON B BOJIE COJIBIO xenesa(Il) 1 1IET0YbIO:

FeSO, + 2NaOH = Fe(OH),d + Na,SO,4
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CBC)KCBBIHaBHIHI?I 0CaJoK MMEET cepoBaTo-3eJIEHYI0 OKpacky, HO
OBICTPO TEMHEET BCJIEICTBAE OKMCIICHUS!

4Fe(OH), + O, + 2H,0 = 4Fe(OH)3d

TIposiBisieT cnabbie aMdoTepHBIe CBOHCTBA C npeobragaHueM OC-
HOBHBIX:

Fe(OH), + 2HBr = FeBr; + 2H,0

.
Fe(OH), + 2NaOH(xoHn11.) = Na,FeO, + 2H,0

Tudpokcud acenesa(IIT) Fe(OH); o6pasyeTcst pu 00aBJIeHUH 1Ie-
JI04M K PAcTBOpaM colent xene3a(Ill); umeeT BUI 6ypO-KOPUYHEBON
Kesieobpa3Hoit Macchl. (Hanuwiume ypasHeHus peakyuii 6 MOAEKYASPHOU
u uonHoil gopme.)

Tunpoxeun xenesa(I1l) npossisieT aMoTepHBIE CBOVCTBA. OH pac-
TBOpSIETCS B KUCJIOTAX M 1UeJIodax ¢ 06pa3oBaHyeM COEil. (Hanuwume
ypasHenus peaxyuii 6 MOAEKYAAPHOU U UOHHOU ¢hopme.)

TuapokcHs Mead. Mezb 06pasyet 1sa HEpaCTBOPUMBIX TMIPOKCH-
na: CuOH u Cu(OH),, xapakTep KOTOPbIX TIOJTHOCTBIO COOTBETCTBYET
okemnam Cu;O u CuO. (Hanuwume ypagHerus peakyull noy4eHus Smux
2udpoKcudos 6 MOAEKYAAPHOU U UOHHOU dopme.)

I'napoKCHI HUHKA Zn(OH),. D10 coenUHEHNUE aensietcs aMmdoTep-
HBIM COEIMHEHUEM, KaK MU COOTBETCTBYIOILLMIA €My OKCHI, @ TIOTOMY
JIETKO PACTBOPSIETCS B KHMCIOTaX M IIENOYax ¢ 06pa3oBaHMEM COTIEH.
(Hanuwume coomeemcmeylouue ypasHeHus 8 MOAEKYAAPHOU U UOHHOU
hopme.)

T'aapokcHast Xpoma. XpoM obpasyeT ps TUIPOKCULOB.

Tudpokcud xpoma(Il) Cr(OH), — 3TO BELIECTBO XEJITOro 11BETA,
IUIOXO PacTBOPMMOE B BOJIE; MMEET SPKO BBIPaXEHHBIIT OCHOBHBII Xa-
paxTep, a MOTOMY B3aMMOIEHCTBYET C KUCIOTaMH:

Cr(OH), + H,80, = CrSO, + 2H,0
Cr(OH), + 2H* = Cr?* + 2H,0
Tuppoxcun xpoma(ll) nerko OKMCJISAETCS B THIPOKCHI xpoma(I1l):
4Cr(OH), + 0, + 2H,0 = 4Cr(OH);

Tudpoxcud xpoma(III) Cr(OH); obpa3syeTcst IPH NeWCTBUU 1IENI0-
yeil Ha PACTBOPHI CONEM xpoma(1Il) B BAAE CEPO-3€ICHOTO ocajka:

CrCl, + 3NaOH = Cr(OH);! + 3NaCl
Cr¥ + 30H" = Cr(OH);d

[Ilenoyp Hamo GpaTh B HENOCTATKE, TaK Kak MOJTy4EeHHBIN THAPO-
KCHJI JIETKO B3aMMOJIEMCTBYET CO 1Ie04aMu 1 KUCJIOTaMH, T. €. IPOSIB-
nsiet amdoTepHble cBO¥CTBA. (Hanuwume ypasHeHUs COOMBEemCcmeyro-
wux peakyui 6 MOAEKYAAPHOU U UOHHOU hopme.)
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