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	[image: image1.png]PDH3HYEeCKHEe CBOMCTEBA. AJIIOMUHMNHU — Cepeo-
pucTo-6eIbli, JIErTKWil MeTaJlI, 06JIa1aro1Ui BEICO-
KON menao- u anexmponpogodumocmsio. Ilosepx-
HOCTBH MeTaJjljla MOKPhITA TOHKON, HO OYEHDb ITPOUYHON
renkoit oxcuga Al,O,, KoTopas MpenATCTBYeT B3au-
MOAENCTBUIO C BOAOH, KOHITEHTPHUPOBAHHBIMU HNO3
u HZSO4, XOTS B3auMOJEHMCTBYE BO3MOJKHO IIpH
yIaJIeHUH ILJIEHKUW B 6€CKUCIOPOIHON cpefe.

ITomyuenne. DIeKTpoan3 paciiasa okcupa Al,O,
B nmpucyTcTBuu Kpuonura Na AlF

2A1,0, = 4Al + 30,.

XuMHuecKHe cBOicCTBA:

1. Ecsiu ¢ moBepxXHOCTH ATIOMUHUSA VAAJIUTEH 3a-
muTHyIo miIenky Al,O,, To MeTan1 B3auMopeiCT-
BYeT ¢ BOJOM:

2Al + 6H,0 = 2A1(0H), + 3H,T.

2. AnroMuHUI TOPUT Ha BO3AYXeE, BeIAENAA OO/Ib-
II10€ KOJIMYECTBO TEILIOTHI:

2Al1 + 3/20, = AlLQ,.

Bonsmioe cponcTBo anmoMuHEAA K KUCIOPOLY Ha-
IILJIO IPIMEHEHNE B aniomomepmuu (BOCCTaHOBIIE-
HUM METAJIIOB U3 WX OKCHUAOB MeTaJJIUYEeCKUM
aJTIOMUHUEM):

Cr,0, + 2Al = 2Cr + ALQ.,.

3. AmoMuHUIE pearupyer ¢ raJoreHaMu, Ipu Ha-
rpeBalny — C CEPOM, a30TOM U YTJIEPOAOM:

2Al + 3Cl, = 2AlICL,, 2Al + 35 = ALS,,

2Al1 + N, = 2AIN, 4Al1 + 3C = Al C,.

Cynabphug u kapOoup aJTIOMUHUA IIOJHOCTBIO TUL-
POJIABYIOTCS:

AlS, + 6H,0 = 2A1(0H),{ + 3H,ST,

ALC, + 12H,0 = 4A1(0H),{ + 3CH,T.
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	[image: image2.png]4. AnroMuHEWNI JIETKO PaCTBOPAETCA B COJISAHON
KUCJIOTe ¥ B pa30aBJIE€HHON CEepHOH KUCJIOTE:

2Al + 6HCI = 2AIC], + 3H,T,

2Al + 3H,S0, = Al(S0,), + 3H,T.

B pas6asnernoil a30THON KUCJIOTE PEAKITAA UET
¢ BoIgenenueM oxcuzna asora (II):

Al + 4HNO, = AI(NO,), + NOT + 2H,0.

TIpu Hazpesanuu anmoMunuii cnocober BoccTa-
HABJIUBATh KOHIIEHTPUPOBAHHBIE CEPHYIO U a30T-
HYIO KHUCJIOTY 0e3 BbIJEJNIeHus BOLOPOJA:

2A1 + 6H,S0, . . = AL(S0,), + 350,T + 6H,0

Al + 6HNO, . . ~= Al(NO,), + 3N0j + 3H,0.

AnmoMunnii pacTBOpsieTcsi B pacTBopax Iie-
Jouen:

2A1 + 2NaOH + 6H,0 = 2Na[Al(OH) ] + 3H,T.

Oxcun amomuana. B jabopaTopuu OKCHUJ ayIio-
MHUHUS ITOJYYAIOT IIPOKAJIMBAHNEM €r0 TUIDOKCHA:

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

Oxcup aJJIOMAHUS C BOJOHM He B3aUMOJENCTBYET,
HO PacTBOpSAETCA B KHUCJOTaX U Mielodax:

Al,0, + 6HCI = 2AIC], + 3H,0,

AlQ, + 2NaOH + 3H,0 = 2Na[Al(OH),].

IIpu crumasyeHuy €O MIEI0YaMU WX KapOoHaTaMu
IEJIOYHBIX METAJLJIOB OH 00pa3yeT MeTaaIIOMAHATEI:

ALO, + Na,CO, = 2NaAlO, + €0,T

Al,0, + 2NaOH = 2NaAlO, + Hzof.

I'nppoxcun amomunud. Al(OH), — Gemoe cryze-
HICTOE BEII[eCTBO, HEPACTBOPUMOE B BOZEe, 06J1a1al0-
mee ampomeprovimu cBoiictBamu. I'mapokcun amo-
MUHHUA I0JIyJaeTcs o6pabOTKOM CoJieil aIfOMMHUSA
[IeJIoUaM¥ U TUAPOKCULOM aMMOHUA:

AlBr, + 3KOH = Al(OH) | + 3KBr.
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	[image: image3.png]B nepBom ciayuae He0O6XOAMMO M36eraTs U30OLIT-
Ka II[eJIOYH, B KOTOPOU I'MIPOKCHU[ aJIIOMUHUS pac-
TBOPSIETCH:

Al(OH), + KOH = K[AI(OH),].

IIpu craboM MOoAKUCIEHUN TETPATUAPOKCOATIO-
MUHATHI pa3pyIIarTCs:

Na[Al(OH),] + CO, = AI(OH),{ + NaHCO,.

Ilepexomganle MeTAJIBI U HX COeIHHEHHSA

ITepexoduvie memannbl — 3TO BIEMEHTEI C Ba-
neaTHbIMu d - wiau f - ajexTpoHaMu (3JIeMEHTEI
MOGOYHBIX MMOATPYIIN ITEPUONUYECKON CHUCTEMBEI).
ITH 3JIeMeHThI 06ylafaloT PSAJOM XapaKTEepHBIX
CBOMCTB: IepeMeHHEIE CTeIIeH! OKUCJIEHUSI, CIO-
COOHOCTHL K 00pa30BaHWUI0 KOMIIJIEKCHBIX HOHOB;
o6pa3oBaHue OKPAUIeHHBIX COENMHEHUH.

XPOM H EIro COETHHEHH S

AnexTponHas Koudurypanus aroma: [Ar]3do4st.

OcHoBHEBIE cTeNeHU OKucjenus: +2,+3,+6.

IIpz BBICOKMX TeMIlepaTypaxX XpOM TODUT B
kucjopofie ¢ obpasosanueM Cr,0,, npu Harpesa-
HAM C TajJloreHaM¥® XPOM 0OpasyeT raJoreHufbl
cocrasa CrHal,.

XpoM naccugupyemcsa XOJIOAHBIMUA KOHIIEHTPHU-
pPOBAHHBIMU HZSO , ¥ HNO,, onnaxo npu cunvron
Hazpe6GHUU OH PACTBODSIETCS B 3TUX KUCJIOTAX:

2Cr + 6H,S0, (o) — Cr,(S0,), + 380, + 6H,0,

Cr + 6HNO, onr) = Cr(NO,), + 3NO, + 3H,0.

XpomM pacTBopsieTCs B pa3zdaBJIeHHBIX CHUJIBHBIX
xucnorax (HCl, H,S0,). B sTux ciyuasx B oTCyT-
CTBUM BO3AYyXa obpasyroTcs conu Cr?t, a Ha Bosny-

xe — coau Cré':
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	[image: image4.png]Cr + 2HCI = CrCl, + H,,

4Cr + 12HCI + 30, = 4CrCl, + 6H,0.

Coengunennsa xpoma (III). Conu TpexBaseHT-
HOTO XpOMAa CXOJHBI C COJSAMU anioMunuda. Ilpu
JedicTBuU Iesroueit Ha conu xpoma (II1) Bemaga-
eT 3enennl#t ocamok Cr(OH),:

Cr,(SO,), + 6NaOH = 2Cr(OH),| + 3Na,SO,.

I'mapoxcun xpoma (III) obGiramaer amdoTepHEI-
MU CBOMCTBAMH, PACTBOPAACH KaK B KUCJIOTAX:

2Cr(OH), + 3H,SO, = Cr,S0,), + 6H,0,
TaK ¥ B IIeJoYax:

Cr(OH), + KOH = K[Cr(OH),].

Ilpu mpokanusanuu Cr(OH), obpasyerca ok-
cud xpoma (I1I) Cr,O,:

2Cr(OH), — Cr,0, + 3H,0.

Coenunenusa xpoma (VI). Oxcun xpoma (VI)

CrO, — xucnorsblil okcu. OH pearupyer co Ine-
JI0uaMu, o6pasys 2xesrhle xpomaTsl CrO,*, HanpuMep:

CrO, + 2KOH = K,CrO, + H,0.

B xucioit cpege mor CrO? mpesparmaercs B HOH
Cr,0f opansxesoro 1sera.

B menouHoil cpele sTa peaKnuA NMPOTEKaeT B
o0paTHOM HaNIpaBJIEeHUU:

KHcJiasg cpega

2Cr0% + 2H* menounas cpena> C'rzog' + H,0.

Bce coegqunenusa xpoma (VI) asnsroress cugb-
HbLMU OKUCJAUMENLAMU.

MAPI'AHEIT H ETO COEJUHEHHA
dneKTpoHHas KoHGuUrypanus atoma: [Ar]3d°4s?.

OcHoOBHEBIE CTeNleHd OKUcIeHuda: +2, +4, +7.
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	[image: image5.png]Merannmuyeckuil MapraHel pearupyeT ¢ KUCJIO-
TaMu, obpasys conu mapranua (II).

Mn + 2HCl = MnCl, + H,T.

Oxcug mapranna (IV) MnO, — coequnenue Ko-
PUYHEBO-UYEePHOTO I[BETa, He PACTBOPSETCS B BOJE.
OH MoXXeT OBITH TOJTyUeH pas3JosKeHUeM HUTpara
maprasnna (II):

Mn(NO,), = MnO, + 2NO,,.

MnO2 — CUJIbHBIN OKUCJIUTENL, KOTOPBIN OKHC-
JIfIeT KOHIeHTPUPOBAHHYIO COJNAHYIO KHCJIOTY IO
xJjiopa:

MnO, + 4HCI = MnCl, + CL,T + 2H,0.

Ilepmanranar xaaua KMnO, — kpucrasisl
(rosIeTOBOrO IBETA, XOPOLIO PACTBOPUMEL B BOJE.
B kucJsoit cpefe oH BOCCTaHABJIMBAETCS O UOHOB
Mn?*:

MnO, + 8H* + 5e — Mn** + 4H,0,

B wenoynol cpene — g0 K, MnO,, a B HeATpaIbHOMA
cpefe — g0 MnO,:

3K,S0, + 2K, MnO, + H,0 = 3K,S0, + 2MnO,{ +
+ 2KOH.

JKEJE30 H EI'O COETHHEHHUSA

QJIEKTPOHHAs KoHurypanus aToma: [Ar]3d54s?.

OcHoOBHLBIE CTeNleHU OKucJeHuda: +2, +3.

Hlene3zo — meranin ceporo 1sera. B unucTomM BU-
e OHO JOBOJILHO MSATKOe, KOBKOe U Tarydee. Me-
TAJLIMYECKOE JKeJIe30 pearupyer ¢ BOASHELIM IapoM,
obpasys cMmelranHblil okcug xenesa (II, III) Fe,O,:

3Fe + 4H,O(nap) — Fe, O, + 4H,.

Ha Bosgyxe *kese30 JIerko oKucasaeTcsa, ocobeH-
HO B IIPUCYTCTBUMU BJIATH (piKaBJIeHUE):
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	[image: image6.png]4Fe + 30, + 6H,0 = 4Fe(OH),.

BzaumogeiicTBya ¢ rajoreHamMu IpHU Harpesa-
HUH, XKeJjie3o obpasyeT rasorenuasl keinesa (III):

2Fe + 3Br, = 2FeBr,.

JKeneso yserko BCTymaeT Bo B3auMOJAENCTBUE C
COJITHOW u pasbaBieHHONM CepHOI KUCIOTaMU:

Fe + 2HC1 = FeCl, + H,T,

Fe + H,S0, + FeSO, + H,T.

KoHueaTpupoBaHHbIE KUCIOTH — OKHUCJIUTENH
(HNO,, H,SO,) naccuBupyIoT Keie3o Ha Xo0Jofe,
OIHAKO PacTBOPSIOT €ro IIPU HarpeBaHUU:

2Fe + 6H,80,,, .. = Fe,(SO,); + 380, + 6H,0,

4(koHI,.

Fe + 6HNO, . .., = Fe(NO,), + 3NO, + 3H,0.

Coenunenus xenesa (II)

T'uapoxcup xenesa(Il) Fe(OH), moxxuo mory-
YUTH IPHU JeHCTBUU PACTBOPOB II[eJIoUel Ha CONU
»xkenesa (II) 6e3 mocTyna Bosgyxa:

FeSO, + 2NaOH = Fe(OH),| + Na,S0,.

Fe(OH), pacTBOpUM B CHJIBHBIX KHUCJIOTaX:

Fe(OH), + H, SO, = FeSO, + 2H,0.

B npucyrcreuu kucnopoga Fe(OH), oxkucrser-
ca go ruapokcuna xeuaesa (III):

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

Coenunenue xenesa (II) — cunvHbie 8occma-
HosumeJlu, OHU JIETKO IIPeBPAIaloTCs B CoeuHe-
Hua xeuesa (III) mox melicTBueM oKUCIHTENEH:

3Fe(NO,), + 4HNO, = 3Fe(NO,), + NO + 2H,0.

Coenunenus xeuesa (III)

Oxcup xernesa (III) Fe,O, obpasyercs npu coxu-
TaHUU CYJIb(PUIOB XKeae3a:

4FeS, + 110, = 2Fe,0, + 8S0,,

UM TIPU TIPOKAJIMBAHUU COJIEN ’KeJesa:
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	[image: image7.png]2FeSO, = Fe, 0, + SO, + S0,.

Fe,O, pacTBOpUM B CHIBHBIX KUCJIOTAX:

Fe,O, + 6HC] = FeCl, + 3H,0.

T'uppoxcug xenesa (III) Fe(OH), obpasyercs
Ipu JeUCTBUM PACTBOPOB IleJIoUeil Ha COJIU Ke-
nesa (III):

FeCl, + 3NaOH = Fe(OH),| + 3NaCl.

Coengunenunsd xeiesa (III) — ciabrie oKucauTe-

JI1, pearupyroT ¢ CHJIbHBIMI BOCCTAHOBUTENAMU.
2FeCl, + H,S = 2HCI + 2FeCl, + S.




	


