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Okcun cepebpa(I) Ag,O. CepeGpo HEMOCPEACTBEHHO C KUCIOPO-
JIOM He B3aMMOIENUCTBYET, U €r0 OKCHI MOJTYy4aloT KOCBEHHO, HAIpU-
Mep IO peakiuu:

2AgNO; + 2NaOH = Ag,0 + 2NaNO; + H,0

OTO TEMHO-KOPUYHEBBII TMOPOLIOK, 00JaIaloIiuil CHIBHBIMUA OC-
HOBHBIMH CBOMCTBaMH; ILJIOXO PaCTBOPMM B BOIE.

Oxkcua muaka ZnO. Bro tyromraskuit (2000 °C) nopoiok 6e1oro
LIBETA; TUIOXO PAcTBOPSIETCS B BOZE; SBISETCS aM(bOTEPHBIM OKCHUIOM:

ZnO + H,S0,4 = ZnSO, + H,0
-~ ZnO + 2KOH = K,Zn0, + H,0

OKCHI LIMHKA MCIIOJB3YIOT KaK KaTAIM3aTOP MHOTMX XMMMYECKUX
TIPOLIECCOB; OH BXOAMT B COCTaB LMHKOBBIX Oenui, mapdiomepHbIX,
KOCMETHYECKUX U MEAULIMHCKUX CPEICTB.

Okcun pryru(II) HgO. TBepnoe BewwecTBO KeJATOrO WM KPacHOIo
LIBETA; JIETKO pa3jaraercs Mpu HarpeBaHuU. OGIagaeT TOJIbKO OCHOB-
HBIMU CBOMCTBaMH, a MIOTOMY PacTBOPSIETCSI B KMCIIOTax:

HgO + 2HNO; = Hg(NO;), + H,0
TTonyyaeTcst npu AEUCTBUM LIEJIOYEH HA COJU PTYTH:
HgCl, + 2NaOH = HgO + 2NaCl + H,0

Oxkcuapl xpoma. [TposiBISIIOT, Kak Bbl 3HaeTe, OCHOBHBbIiA, aMdo-
TEPHBI WM KUCIOTHBIN XapakTep B 3aBUCUMOCTH OT CTETIEHU OKHUC-
JIEHUS] XpoMa.

Oxcuapl Mapranua. MapraHel o6pasyeT psil OKCHIOB, KHUCJIOTHO-
OCHOBHbIE CBOMCTBA KOTOPBIX TAKXKE 3aBUCAT OT CTENEHU OKMCIIEHHS
MapraHia:

MnO Mn,0, MnO, (MnO3;) — Mn,0,

OCHOBHBII AmdotepHbie Kucnorusie

Ocna6ieHne OCHOBHBIX M YCHJIEHWE KUCIOTHBIX CBOMCTB
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8.5. Okcuapl MetamioB

Ml MeTaiioB XapakTepHsr CO/Ie00pasyIoLne OKCHIbI: OCHOBHbIE
1 am¢orepHble. OCHOBHBIMU SBJISIOTCS OKCHBI IIEJIOYHBIX U ILEJI0Y-
HO3EMEJIbHBIX METaILI0B, aM(OTEPHBIMH — OKCHIBI 6epwutus, amo-
MHHUS, TEDMaHMs H HEKOTOPHIX APYTUX METAIOB [IaBHbIX TOATPYIIT
Iepuomnyeckoit cuctemsr snemenTOB J.W. Menzeneesa. U3 d-anemen-
TOB aM(OTEPHBIA OKCHII 00pa3yeT TOJBKO IMHK. XapaxTep okcumos
APYTUX @-37IEMEHTOB 3aBUCHT OT CTEIIEHU OKUCJIEHUSI MeTajuia. Ber
YK€ 3HACTE, YTO XPOM B COEIMHEHUSX TIPOSIBIISIET TPH CTEIICHH OKHC-
JeHus: +2, +3, +6 u obpasyer COOTBETCTBYIOLIME OKCUbl: CrO —
OCHOBHBIH okcun, Cr,0; — aMQoTepHbIii oKcH, CrO; — kucior-
HBIA.

O6pature BHMMaHMe Ha TO, YTO @-METaJUIbl B CBOEIi BBICIIEH CTe-
TICHU OKHC/IEHHSI 06PA3YIOT OKCHIBL, CXOMHBIE C 3IeMEHTAMMI A-rpymm:
Harpumep, CrO; u SO;, Mn,0, u CL,0,.

OKcnabl menounBIX MeTamIos. Dro TBEpIbIe Gesble KpUCTaLIHye-
CKHE BELLECTBA, XOPOLIO PACTBOPUMBIE B BOJIE. Ipuyem npouecc pac-
TBOPEHUSI CONIPOBOXIAETCS XUMHYECKIM B3aMMOLEHCTBHEM, B Pe3yIib-
Tare KOTOPOro 00pasyloTcs IIEIOYH.

DTO TUIIHYHBIE OCHOBHBIE OKCHIBL: KpPOME peakluu ¢ BOHOH, OHI
BCTYNAIOT B PEaKLMK C KHCIOTHBIMH OKCHAAMY 1 KHCIIOTaMH, 06pa-
3y4 B 3aBHCHMOCTH OT OCHOBHOCTH KHCIIOTBI Pa3THYHbLe COJTH.
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Bce OKCHIBI LUETOYHBIX METAJLIOB, KpOM€ OKCHuJa JIMTHUS, Tosryya-
0T KOCBEHHBIM IyTEM, Harpumep:

e
Na,0, + 2Na = 2Na,0

Oxcuawr aementos rpymnsr IIA. Bee okcub 3JIEMEHTOB TPYIITBI
ITA nposBISIOT SIpKO BbIpaXEeHHbIe OCHOBHBIE CBOHCTBA KpoMme am¢o-
TEPHOrO Okcuna Gepusuus. 310 Gellble KPUCTALTUYECKHE, TYTOMIAB-
KHe BelecTsa. Mx monyuaor, riaBHBIM 06pa3oM, TepMUYECKIM pas-
JIOXXEHUEM KapOOHATOB METaLIOB:

e
BeCO, = BeO + CO,

OKCHIIBI LENOYHBIX META/IOB M MArHMsl B3aMMOICHCTBYIOT C KUC-
JIOTHBIMM OKCHIAMU M KUCJIOTAMU C 06pa3oBaHUEM COJCiA:

CaO + CO, = CaCoO,
MgO + H,SO, = MgSO, + H,0
BaO + 2HCI = BaCl, + H,0

[Tpn komHaTHOIH Temmepatype ¢ Bomoit PearupyioT TOJbKO OKCHUIbI
LUETOMHOIEME/IbHBIX METAJLIOB, 00pa3ysi COOTBETCTBYIOLIME LLEIOUH,
Harnpumep:

SrO + H,0 = Sr(OH),

AMmdotepHOCTb OKCHaa GepuLiust BbIPAXAa€eTCsl B €ro CII0COOHOCTH
PearipoBaTh KaK ¢ KUCIOTaMH, TaK U CO LIETOYAMU MPU CILTABICHUH
WIK B pPacTBOpE:

BeO + 2HNO; = Be(NOs), + H,0

o
BeO + 2NaOH = Na,BeO, + H,0

OKcCKI MarHUst HCIIOMB3YIOT TPH MPOM3BOICTBE OTHEYTIOPHBIX CTPO-
WTE/ILHBIX MaTePUaIoB, OKCHA GEPUILIUS — B KAuyeCTBE 3aMeUTUTEIs
HEHTPOHOB B SNEPHBIX PEAKTOPAX, OKCHI KaJbLIMsi (HeraureHas u3-
BECTh) — B KauecTe ()I0ca NMpH MONyYeHUuu YyryHa ¥ B MPOU3BOJI-
CTBE CTPOMTEIbHBIX MaTepHUaJIOB.

Oxcun amomunus. D10 6e10e KPUCTALTHYECKOE BELLIECTBO C OYEHb
BBICOKOIA TeMIepaTypoii ruianenus (2050 °C). OnHaKko OMUMO KpHc-
TALTHIECKNX MOTU(DUKALIMI OKCHIA ATIOMUHUS CYIIECTBYET U amop-
(bHas dopMa, HasbiBaeMast ariomozenem. Kpucraumueckue dpopmer ALO,
TIOJTY4aI0T NepepaboTKO# IIPUPOIHBIX COENMHEHNIA, CozlepXKalluX OK-
CHI AIOMUHHUA, a aTIOMOTeNlb — Pa3NOXEHWEM TMAPOKCHUIA ATIOMHU-
HUS.
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Bam X0pouIo u3BeCTHO, 4TO OKCH aTIOMUHUS — TUITMYHBIA Mpe/-
CTaBUTeNb aM(OTepHBIX OKcHmoB. Ho, oKa3sbiBaeTcsl, He BCe TaK Mpo-
cro. Kpucrammueckue dhopmbl Al,O3 XUMIUYECKU TTACCHBHEI: He pac-
TBOPSIIOTCSL HE TOJIBKO B BOJIE, HO M B pa30aBIIEHHBIX KUCIOTAX U Ie-
Joyax. JIst TOro 4To6s! «IPOGYAUTE» B OKCUIE ATIOMUHUS €0 amdo-
TEPHBIE CBOWCTBA, HEOOXOAMMO WCIOIB30BATH [OPSYME KOHIIEHTPH-
POBaHHBIE KHUCJIOTHI:

e
Al,O5 + 6HCI = 2AICL; + 3H,0

Ilpu criaBneHuM OKCHIA ATIOMUHMS CO WIENOYAMH 06PasyeTcs
6€3BOIHBIII METAATIOMUHAT HATPMUS:

8 t°
ALO; + 2NaOH = 2NaAlO, + H,0

AMOOTEPHOCTb OKCHIa ATIOMUHMS NPOSIBIISAETCS TAKKE B TOM, YTO
OH CIIOCOOEH pearupoBaTh ¢ KMCJIOTHBIMM M OCHOBHBIMU OKCHIAMMU C
00pa3oBaHNEM COOTBETCTBYIOLIMX COMEIL:

ALO; + 3N,05 = 2AI(NO;),

o
AlLO; + K,0 = 2KAIO,

IMoyrn 100 MIH T OKCHIA ATIOMUHMS B TOJ MCTIONB3YeT MUPOBAS
METAJUTyprHsi [UIsi IPOU3BOJICTBA ATIOMUHUSL. Be3BOMHBIN KpHUCTALIH-
YECKHU! OKCHUI aIOMUHMSI MOZOGHO CHJIMKATETIO 06JIafaeT GONBIION
TUTOIA/IBIO TIOBEPXHOCTH 32 CYET TMIOPUCTOI CTPYKTYPBI M IIMPOKO HC-
TIOJIB3YeTCsl B XpOMaTorpaduu Juisi OYMCTKU M Pa3[eNeHHs BELIeCTB.
HckyccTBeHHBIE KOPYHIIBI — IIPEKPACHbIe ULTH(OBATLHEIE MATEPHAbL.

Ha mudep6nare wiv 3anHeii KphIlIIKe MHOTMX MEXAaHUYECKUX YACOB
YKa3aHO YMCIIO KAMHEM, MCIOIb30BAHHBIX MPU MX c6opke. YTo 310 3a
KaMHH? DTO MCKYCCTBEHHbIE PYOUHBI, KOTOPBIE B YaCOBOM MEXaHMU3-
M€ CJIyXaT OIIOPOM OCEH LIECTEPEHOK. Y pYOMHOBBIX KAMEIIKOB OYEHb
MaJl KO3(hGULMEHT TPEHNS (HE CO3MaeTCsl CONPOTHBIEHHS BPALLICHUIO);
OHHU 00/1aJ1a0T YHUKAJIBHOM CTOMKOCTBIO K MCTUPAaHUIO. B MexaHu3Me
4acoB MX XOPOILUO BUIHO HEBOOPYXXEHHBIM INIA30M: OHM, KaK M MpH-
POIHBIE PYOUHBI, UIMEIOT KPAaCHYIO OKPACKY.

Oxcuupi xenesa. 3pecTHo Tpy okcnza xenesa: FeO, Fe,0, i cme-
wanHeii okcun Fe;04 (FeO - Fe,0,).

Okcud cenesa(Il) — depHslil mopomIok. BBUIY HecTabUIBHOCTH
COENMHEHMUH XKeJle3a B CTeNeHH OKHUCIICHUS +2, monyduth FeO He yna-
€TCSl HM OKHCJICHHEM XeJle3a, HU PA3OXKEHUEM COOTBETCTBYIOIIETO
emy runpokcuna Fe(OH),. [Tonyyator okeun xenesa(11) BoccraHoBIE-
HueMm okcuna xenesa(IIl) okcumom yrmepoma(Il):

e
Fe,0; + CO = 2FeO + CO,
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] DTOT MpOLECC NPEeNCTaBIsACT co060i HAyaJbHYIO CTafMIO Ioyde-
pust uyryHa. OKcun xene3a(Il) mposiBIsET OCHOBHBIE CBOMCTBa, HE
B3aMMOJIEHCTBYET C BOJOI, HO JIETKO pearnpyer ¢ KUCIIOTaMMU:

? FeO + 2HCI = FeCl, + H,0
Oxcud ncenesa(I1l) — MOPOLIOK KpacHO-0yporo 1BeTa. B npombIii-
JIeHHOCTH €r0 TI0IydyaioT 0OXKUIoM IMPUTA:
4FeS, + 110, = 2Fe,0; + 8S0,
TIposiBrsieT craboaMpoTepHBIC cBoiicTBa. OH XOpOLIO PacTBOPSET-
[ ¢Sl B KMCJIOTaX C 00pa30oBaHUEM coneit Fe*":
Fe,0; + 3H,S04 = Fe,(S04); + 3H,0
BumecTe ¢ TeM TIpH CIUIABJIEHAM CO LIETI0YaMi oxcuz xenesa(Ill)
o6pasyet comu — gheppumai:
Fe,0; + 2NaOH = 2NaFeO, + H,0

Tlpyu HarpeBaHWUHM OKCHI xene3a(IIl) BoccTaHABIMBAETCA BOAOPO-
JIOM WJIA OKCUIIOM yrnepozna(II). TocmeHss peakims JIEXUT B OCHOBE
TIPOMBIIUIEHHOTO TIONy4eHUs YyTYHa U3 JKeJIe3HBIX Py

3Fe,0; + CO = 2Fe;0,4 + CO;
Fe;0, + CO = 3Fe0 + CO,
FeO + CO = Fe + CO,

}4 Oxcud ncenesa(Il, III) cocTaBisieT OCHOBHYIO Maccy IpUpPOIHOro
{ MUHEpajia MarHeTuTa. Tlpy B3aMMOIEUCTBUM C KUCIOTaAMU obpa3syeT
cMech CoJIeil Xee3a:

LA

B Fe;0, + 8HCI = FeCl, + 2FeCl; + 4H,0

3a

3- OKCHIBI XeJe3a UCTIONB3yIoT B KayeCTBe ChIpbi IUISL TOMEHHOTO

ib mpolecca, Kak MUTMEHT Kpacok (HampyMep, XKeJe3HbIH CypuK) ¥

); aMaiei, a TakKe Ui MOTydeHUs (eppuUTOB.

e OKCHIBI MeH. VI3BECTHBI [1Ba OKCHJA ME[IM: Cu,0 u CuO.

- Oxcud medu(I) Cu,0O — TBEPAOE BEIIECTBO KpacHoro 1peTa. B npy-
poje BCTpedaeTcsi B BULC MMHepajia KyIpura. Oxcun menu(l) B Bome

e- MPaKTHYECKH HEPACTBOPUM. On o6agaeT IPeUMyLIECTBEHHO OCHOB-
HBIMM CBOMCTBAMM.

™ Oxcud medu(IT) CuO monydyaercs Kak Ipr B3aMMOIEUCTBUM MeIU

[a- ¢ KWCJIOPOZIOM, TaK ¥ TIPH Pa3IOXECHNN runpoxcuza Memu(1l). (Hanu-

TO wiume ypasHeHus peaxuyuil.) OGnanaer cnabbiMu aM(pOTEPHBIMH CBOIA-

1e- CTBAMH, T. €. B3AMMOJIEHCTBYET KaK € KUCTOTaMH, TaK ¥ CO LIeJTOYaMHU.

(Hanuwume ypaeHeHus peaiyuii.) TIpu CIUIaBICHUHA C MOCJIEIHUMHU
o6pa3yeT KyIparsl:
2KOH + CuO = K,CuO, + H,0O
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