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2. CTpoeHne artoma.

3. HaxoxneHue B npupoge
lll.XpomMm — npocToe BeLleCcTBO

CocTtaB. dusmnyeckme csouCTBa.
[TonyyeHue.
XnmMmmyeckme ceBomcTaa

buonornyeckagqa posnb 1 pmsnonormdeckoe
OeucTeune.
9. lNlpnmeHeHue

V. CoeanHeHmna xpoma

1
2.
3.
4




B 1766 rogy B OKpeCTHOCTAX
ExaTtepuHOypra Obin
obHapy>XeH MuHepan,
KOTOPbIN NOMy4ms1 Ha3BaHue
«CUOMPCKNIN KpaCHbIN
cBuHeu», PbCrO,.
CoBpeMeHHoEe HA3BaHNe —
KPOKOWT.

B 1797 dopaHuy3ckuin xumuk J1. H. BokrneH oTKpbin B CUOUPCKON
KpacHOW CBMHLOBOW pyae HOBLIN arieMeHT Xxpom 1 B 1798 roay
nony4mnn ero B cBOOOAHOM COCTOSIHUM.

NMponcxoxpeHne Ha3BaHUA
HasBaHue aneMeHT nosiyymn ot rped. Xpwua — LUBET, Kpacka —
n3-3a pasHoobpa3nst oKpackm CBOUX COEANHEHUN.
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®paHuy3cknun Xumuk Jlyn Hukons
BokneH poguncsa B CeHT-AHApe-
0'96epto (Hopmanans).
CoBmecTHO ¢ A. ®. Pypkpya
BblACHUN (1799) XnMmun4yeckyro
npmpoay MmoyeBUHbI. COBMECTHO C
[1. XK. Pobuke otkpbisn (1806)
nepByr0 aMUHOKUCIIOTY acrnaparuH.
OTKpbIST TaKKe NeKTUH N A0MTOYHYIO
KNCNOTY, BblAENMI KaM{POPHYIO U
XWUHHYIO KNCIIOTBI.

BHEC cyLlecTBeHHbIN BKag B
pa3BuTME aHanmsa MUHeparsios.
Co3spgan wkony XMmMnkoB.
Ony6nnkoBan ogHO U3 NepPBLIX B
MUpe PYKOBOACTB N0 XMMNUYECKOMY
aHannay — "BeegeHune B
aHanuTuyeckyro xumu" (1799).
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NMonoxeHune xpoma B NCXJI O.U. MeHpeneeBa. CTpoeHne aToma.
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HaxoxxaeHne Xxpoma B npupoae

XpoMm sBndaeTcs A0BOSIbHO pacnpoCTPaHEHHLIM 3N1EMEHTOM
(0,02 macc. gonen, %). OcHoBHblE coeaAnHEHUA XpomMma —
XpomMucTbIv xenesHsik (xpomut) FeO-Cr,O,. BTropbim no
3Ha4YMMOCTN MUHeparoM sienseTcs kpokout PbCrO,.

KPOKOUT




dunsnyeckmne cBomCTea

B cBobogHOM Buae — ronybosaTto- Oenbii
mMeTann.

Xpom (C npumecamun) aBrnseTca ogHUM 13
caMbIX TBEPAbIX METANMOB.

O4YeHb YMCTbIN XPOM 4OCTAaTOYHO XOPOLLO
nogaaeTcs MexaHn4eckon obpaboTke,
NracTUYEH.

Yctonume Ha Bo3ayxe. [pn 2000 °C cropaet ¢
obpasoBaHuem 3erneHoro okcuaga xpoma ()

Cr,0.. MnotHocts 7,19 r/cm?;

o t 1890°C;
nnaBneHns

t 2480°C.

KUMNeHn4d




[Tony4yeHune

M3 xpomucToro xenesHsika Fe(CrO,),
(XpomuTa xenesa) nony4varot
doeppoxXpoOM BOCCTAHOBSIEHNEM B
ariekTponedyax KOKCoMm (yrreponom):

FeO- Cr,0, +4C — Fe + 2Cr + 4CO1

deppoxpomM — CrnraB efesa U Xxpoma

(okono 60% ),

OCHOBHble NpuMmecun — yrnepog (405%)
kKpemHuun (0o 8%), cepa (oo 0,05 %),

docdop (go 0,05 %).
DeppoxpomM NPUMEHSAIOT a1
NpPOnU3BOACTBA NErMpPOBaHHbIX
cTanew.
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YUToObl NONYYMTb YACTbLIA XPOM, peakLuio BeayT cnenyowmm obpasom:
1) cnnaBnslT XPOMUT Kere3a ¢ kapboHaToM HaTpus
(kanbUMHMpPOBaAHHAA cofa) Ha Bo3ayxe:

4Fe(CrO,), + 8Na,CO, + 70, — 8Na,CrO, + 2Fe,O, + 8CO,1

2) pacTBOPAIOT XpoMaT HaTPUA U OTAENAIOT ero ot okcmaa
xenesa;

3) nepeBoAAT XpoMaT B ANUXpPOMaT, NOAKUCIIAA pacTBOp U
BbIKPUCTaNNM30BbIBasd AUXPOMaT;

4) nony4yatoT YNCTbIN OKCUO XpOMa BOCCTAHOBMEHMEM aMXpomMaTa
YIIeM:

Na,Cr,0, + 2C — Cr,0, + Na,CO, + CO?

9) C NOMOLLLIO arMtoMUHOTEPMUN MOYyYaoT METaNNIMYECKNN XPOM:

| —

Cr,0, + 2Al — ALO, + 2Cr + 130 kkan @
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C NOMOLLbIO 3MEKTPONM3a nosiyvaroT NeKTPONTUTUYECKUN XPOM
N3 pacTeopa XpOMOBOro aHrugpuaa B Boae, cogepallero
0obaBKy cepHon KNCOThI. [1pn 3TOM Ha KaTodax CoBepLUAOTCS
B OCHOBHOM 3 npouecca:

1) BOCCTaHOBIIEHME LLIECTUBANEHTHOIO Xpoma A0
TpexBareHTHOro C NepexoaoM ero B pacTBop;

2) paspsg MOHOB BOAOPOAA C BblaeneHnemM ra3oobpasHoro
BOOOpPOAA;

3) paspsg MOHOB, coaep KallmxX LLeCTUBANEHTHbIA XPOM C
ocageHnem MeTannn4eckoro Xpoma;

Cr2072‘ + 14H* + 12" =2Cr + 7H,0




XnMmmyeckme cBoucTBa

A
Li.K,Ba,Ca,Na,Mg, AI,Mn,Zn,&F) Fe Co,Sn,Pb, H, Cu,Hg,Ag,Au

+ 02 + HemeTannbl

>

+ HO

>

+ pacteopbl HCI, H,SO,

+ H,80, (o HNO,

>

. pacTBOpbI COMen

>

+ LLIeNnoYHble pacnnaBbl OKUCNUTENEN
>
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[Tpy KOMHaTHOW TeMnepaType XPOM XMMUYECKN Mario akTUBEH
n3-3a 06pas3oBaHNS Ha €ro NOBEPXHOCTU TOHKOW MPO4YHOW
OKCUOHOW MMNEHKMN.

[Tpn HarpeBaHMK OKCUMAHAA NMNEHKa Xpoma paspyluaeTcsl, U OH
pearmpyeT npakTU4eckn co ecemu HemeTannamm, Hanpumep:

KUCII0pOOOM, 2ario2eHamMu, a30mom, cepod.

CocTtaBbTe ypaBHEHUS peaKumn
XpoMa C NnepevncneHHbIM1n HemMeTanna |/|
PaccmMmoTpuTe gaHHble peakunm Kak
OKUCITNTENBbHO-BOCCTAHOBUTESTbHLIE.




4Cr° + 3020 = 2Cr2+303‘2
Cr® — 3e >Cr® |4
020 + 4e —» 20723

Cr’ — BoccTaHOBUTENb, NPOLECC OKUCHEHUS
0,° — okucnuTenb, NPOLIECC BOCCTAHOBMNEHNS

2Cr° +3 Br2O =2 Cr+3Br3‘1

Cr’ — 3e —» Cr™ 2

Br2O + 2e —» 2Br | 3

Cr’ — soccraHosuTens, NPOLeCC OKUCIEHNS
Br2O — OKWUCNUTENb, NPOLIECC BOCCTAHOBIEHUS




2Cr0 + N2O = 2Cr*SN—3
CrY — 3e - Cr |2
N + 6e — 2N7| 1

Cr’ — soccraHosuTEND, NMPOLIECC OKUCNEHUS
N2O — OKUCINUTEsb, NPOLLeCC BOCCTAHOBMNEHUS

2Cr’ + 38° = Cr,”S,
Cr® — 3e >Cr3 | 2
S + 2e » S 3

Cr’ — soccraHoBuTens, NpoLEecc OKUCIEHNS
S% — okucnuTens, NPOLLECC BOCCTAHOBMEHUS




B packaneHHOM cocmosiHUU XPOM pearnpyeT ¢ napamu Bofbi:

2Cr + 3H,0 = Cr,0, + 3H,

—

Li,K,Ba,Ca,Na,Mg, Al,Mn,Zn, Fe Co,Sn,Pb, H2 Cu,Hg,Ag,Au

B pagy HanpskeHnn XpoM HaxoguTca nesee Bogopoda 1 noatomy
B OTCYTCTBUM BO34yXa MOXET BbITECHATbL BOAOPO4 U3 pacTBOPOB
CONMAHOWN N cepHOoU KMcnoT, obpasya conu xpoma (lI).

CocTtaBbTe YpaBHEHUS peaKkuuin XpomMa ¢ pacTBopaMun CONAHOM
N CEPHOWN KMUCIOT.
PaccMmoTpuTe AaHHble peakuun Kak OKUCINUTENbHO-
BOCCTAHOBUTETNbHbIE.




Cr’ + 2H"'Cl = Cr*Cl, + H)”
Cr® — 2e - Cr*? | 1
2H* + 2 > H0 | 1

Cr’ — BoccTaHOBWTENb, NPOLIECC OKUCHEHNS
HCI (3a cuet H*') — okucnutens, npouecc BOCCTaHOBMNEHMS

Crd + H2+1SO4
Cr® — 2e — Cr*?
2H' + 2e — H.°

Cr?s0, + H,°
1
1

Cro — BOCCTaAHOBUTEJIb, MNMpouecc OKUCITIEHNA

HZSO4(3a cuetr H™") — okucnurens,
NpoLEecc BOCCTaHOBMNEHMS

3




B npucyTtctBumn Kucnopoaa
XPpOM pearmpyeT ¢ pacTtesopamMu
KNCNOT C obpa3oBaHNEM
conen xpoma ()

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

)



KOHUEHTPUPOBAHHbIE CEPHAA U a30THas
KUCNOTbI Ha xonoAy fnaccusupyrom xpom

[lpu curnbHOM HazpesaHuUU KUCMOThI
PaACTBOPSIIOT XPOM C obpaszoBaHUEM
conen xpoma (lll)

Cr + H,S0, — Cr,(S0,), + SO, + H,0
Cr + HNO, — Cr(NO,), + NO, + H,O

PaCCMOTpI/ITe ITN peakKunn Kak OKNCIMNTEINIbHO-BOCCTAHOBUTEJIbHbIE

PacctaBbTe KOO PULNEHTI. '

Ha3oBuTe oKUCNUTENb U BOCCTAHOBUTESb.




CrY + HZS%O4 —>Cr2+3(SO4)3 + S+402 + HZO\
Cr' — 3e >Cr" | 2
S*% + 2e —» S*™ 3

2Cr + 6HZSO4 = Crz(SO4)3 + 38O2 + 6H20

Cr’ — BoccraHoBUTENb, NPOLECC OKUCHEHUS
H,SO, (sa cyet S™°) — okncnutens, npouecc BOCCTaHOBNEHMS

Cr® + HN'0, — Cr¥(NO,), + N*0, + H,0

Cr — 3e > Cr*® | 1
N* + 1e > N** | 3

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

Cr’ — BoccTaHoBUTENb, NPOLECC OKUCEHNS .
HNO, (3a cuet N™) — okucnutens, npouecc BOCCTaHOBEHNS




XpoM cnocobeH BbITECHATbL MHOTMEe MeTanbl, HanpuMep
Me[b, OfIoBO, cepebpo 1 apyrne, N3 pacTBOpPOB UX CONEN:

CocTaBbTe ypaBHeHMe peakumnn XxpomMa ¢ pacTBOpoOM cyribdara

veau (l1). PaccmotpuTe gaHHy0 peakuuno Kak OKUCIUTENbHO-
BOCCTAaHOBUTESbHYIO.

Cri + CuJ’ZSO4 —> CrJ’ZSO4 + Cu®
Cr® — 2e » Cr*? |1
Cu™+ 2e — Cu® | 1

Cr + CuSO, = CrSO, + Cu

Cr’ — BoccTaHOBUTENb, NPOLECC OKUCHEHUS
CuSO, (3a cuet Cu*?) — okucnmTens, NpoLece ﬁ

BOCCTaHOBIJ1EHNA



PacTBopbl Lenoyen Ha XpoM npakTUYeCcKn He OEUCTBYIOT.

XpoM pearupyert C LWenoYyHbIMWU pacninaBamMy OKUCIIUTENEN.

B kayecTBe okncnutenen UCnonb3yT HUTPATbl HAaTpuUA, Kanug,
Xnopar Kanumsa n gpyrme oKUCnuTenu.

[1pn B3anmoaencTenm C LWEeNOYHbIMU pacnsiaBaMmn OKUCIINTENEN

XpOoMm o6pa3yeT COJIM1 aHNOHHOIO TUMNAa, B KOTOPbIX MPOABIIAET
BbICLLYHK CTE€NneHb OKUCIIEHUA.

Cr + KCIO, + KOH cTinasTienve K,CrO, + KCI + H,0

PaccmoTpuTe 3Ty peakuunto Kak OKUCIUTENbHO-BOCCTAaHOBUTENLHYHK
PacctaBbTe KOO PULNEHTI.

Ha3oBuTe oKUCNUTENb U BOCCTAHOBUTESb.

1
v




Cr® + KCI*50, + KOH — K_Cr*60, + KCI' + H,0

Cr — 3e > Cr™ | 1
CI* + 6e— CI" | 2

Cr + KCIO, +2KOH =K_CrO, + KCl + H,O

Cr’ — BoccTaHoBUTENMb, MPOLECC OKUCTIEHME
KCIQ, (sa cuet CI*®) — okncnutens, npouecc BOCCTaHOBMEHME




XpOM - MOCTOAHHAasA coCTaBHadA YacTb
PACTUTENbHLIX U XXUBOTHLIX OpraHnM3moB. B
kpoBu cogepxutcs ot 0,012 go 0,0035 % "”‘“‘E;‘_'_l“']
Xpoma. XpoM UMeET DOrbLLOE 3HAa4YEHME B 10
MeTaboniname yrrneBoaoB U XUPOB, a TaKxkKe ==
y4acTBYET B NpoLecce CUHTE3a UHCYNMHA.
BaxHewnLlaga ero buornornyeckas porsib
COCTOMT B perynaumm yrneBogHoro obmeHa
N YPOBHSA IMOKO3bl B KPOBU ONEMEHT
cnocobcTBYyEeT HOpMasibHOMY TWIN
doopMMpPOBAHUIO N POCTY OETCKOro CHROMIU
opraHmama. CHMmxXeHne cogepxaHna xpoma

LAB

M

\’\coub“’JE
B MULLLE M KPOBW NPUBOAUT K YMEHbLLLEHUIO v
CKOPOCTW POCTa, YBENNYEHUIO iJ

XoJliecrtepnHa B KPOBW.
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XPOM BaXXHbI1 KOMMNOHEHT BO MHOTUX JFIErMPOBAaHHbIX CTansXx.
icnonb3yeTcd B Ka4eCcTBEe M3HOCOYCTOUUYNBBLIX U KPpacUBbIX
raribBaHU4YeCKNX MOKPbITUN (XpOMUPOBaHUE)

XPpOM NMpUMEHSAETCA Ans Npon3BoaCTBa CMNaBOB:
xpom-30 un xpom-90, HezaMeHUMbIX A9 NPONU3BOACTBA COMES
MOLLIHbIX NNAa3MOTPOHOB U B aBMAaKOCMMNYECKOW MPOMBbILLNEHHOCTMN.




- CoeanHeHunsa xpoma

CoeanunHeHunsa xpoma (l)

i B [OKCI/I,EI,J [FMHPOKC”H] [ CO””]

W Coenmnenmns xpoma (I11)

[OKCI/I,EI,] [rmnpommn][ conu ]

[OKCI/I,EI,] [rmnpommn][ Conu ]




CoegunHeHuns xpoma (l1)

C O Okcug xpoma (ll) — kpuctannel YepHoro uBeTa,
r umeer OCHOBHbIU Xapakmep

[Py OCTOPOXXHOM HarpeBaHum &
rmgpokcuga xpoma (ll) B otcytctBum

Kucropoda nony4arot okeng xpoma (1)
CocTtaBbTe YpaBHEHNE peaKL M.

Cr(OH), = CrO + H,O

[Tpn Bonee BLICOKUX TeMmnepartypax okeng xpoma (1)
ONCNPONMOPLIMOHUPYET:

700°

3CrO = Cr + Cr203




CocTtaBbTe ypaBHeEHME peakummn okcmnaa xpoma (ll) c conaHoun m
cepHou kucnotamm. PaccmMoTpute peakuum ¢ Todkn 3peHuna TEL.

CrO + 2HCI = CrCI2 + HZO
CrO + 2H*+CI" = Cr¢* + 2CI~ + H,O

CrO + 2H* = Cr% + H,O

CrO + H,80, = CrSO, + H,0
CrO + 2H"+S0O,~ = Cr** + SO, + H,O

CrO + 2H* = Cr* + H,0 @




Okcug xpoma (ll) — cunbHBIM BOCCTAHOBUTEIb.
Kucnopogom Bosayxa OKUCNSAETCA 40 okenaa |
xpoma (lII)

CocTtaBbTe ypaBHEHME peaKumu.
PaccmoTpuTe gaHHY0 peaKkuuio
KaK OKUCITUTESIbHO-BOCCTAHOBUTENLHYIO.

Cr?Q + C)2°—>Cr2+303‘2

Cr'2 — 1e »>Cr*® | 4
020 + 4e — 2072 | 1

4CrQO + O2=2Cr203

CrO (3a cyet Cr*?) — BoccTaHOBUTENb, NPOLIECC OKUCTIEHUS

02 — OKUCJINTEJSb, Nnpouecc BOCCTaHOBJ1IEHUA



[magpokecma xpoma (1)

[mopokeng xpoma (lI) nonyyatoT B BUAE XKENToro ocagka

OENCTBUEM pPaCTBOPOB Lienoyen Ha conu xpoma () 6es docmyna
8030yXxa.

CocTtaBbTe ypaBHEHMNE peaKkumn NOMy4YeHns rmgpokcunaa
xpoma (1) pencrtemem rugpokcmnaa Hatpus Ha xropug xpoma (I1).
PaccmoTpute peakunto ¢ Toukn 3peHna TEL.

CrCl, + 2NaOH = Cr(OH), | + 2NaCl
Cr** + 2CI~ + 2Na* + 20H™ =Cr(OH), | + 2Na" + 2Cl

Cr** + 20H- =Cr(OH), | ‘



Mmapokena xpoma (I1) obnagaer OCHOBHbLIMW CBOUCTBaAMMN.

CocTaBbTe ypaBHeEHME peakuum rmgpokcunaga xpoma (ll) ¢ conaHon
KMCNnoTon. PaccmMmoTpuTe peakuuto ¢ Toukn 3peHunda TE[

Cr(OH), + 2HCI| = CrCl, + 2H,0
Cr(OH), + 2H"+2CI- = Cr** + 2CI- + 2H,0
Cr(OH), + 2H" = Cr** + 2H.O




'mppokeung xpoma () — cunbHbin BOCCTAHOBUTES1b.
Kucrnopoaom Bo3ayxa okucndercs ao rugpokcmaa xpoma (ll)

CocTaBbTe ypaBHEHME peakumn. PaccMoTpuTe OaHHY0 peakumio
KaK OKUCNUTENbHO-BOCCTAHOBUTENbHYIO.

Cr%(OH),+ 0% + H,0 — Cr3(02H),

Cr'2 — 1e > Cr*® |4
0,0 + 4e— 2072 | 1

4Cr(OH), + O, + 2H,O = 4Cr(OH),

Cr(OH), (3a cuet Cr*?) —BoccTaHOBUTENb, MPOLIECC OKVCHEHNS
O, - okucnuTens, NPOLECC BOCCTAHOBMEHMS]

| I}



Conun xpoma (l)

BogHble pacTtBopbl corien xpoma (Il) nony4datoT 6€3 goctyna
BO34yXa paCTBOPEHUEM METANNUYECKOro XpomMma B pa3daBneHHbIX
KMcrnoTtax B atTMocdepe BoaopoAda Unm BOCCTaHOBNEHNEM LIMHKOM
B KNCIOW Ccpefde COoren TpexBaneHTHOro Xxpoma.
be3BoaHble conu xpoma (ll) 6benoro uBeTa, a BOAHbIE PacTBOPbLI U
Kpuctannormugparbl — CUHETO LiBETA.

CoeanHeHuna xpoma (1) — cuneHble BoccTaHoBUTENN. J1erko
okncnaTcs. IMeHHO No3ToMy O4YeHb TPYAHO Nofy4aTtb U XpaHUTb
COEeNHEHNS ABYXBaNEHTHOro xpoma.

Pearnpytot ¢ KOHLUEHTPMPOBaAHHbLIMW CEPHOW U a30THOU
KNCI1OTaMM:

CrCl, + O, + HCl — CrCl, + H,0
CrCl, + H,SO, — Cr(SO,), + SO,1 + HClt + H,O

)
473
CrCl, + HNO, — Cr(NO,), + NO,1 + HCIt + H,O

PaccmoTpuTe 3TU peakummn Kak OKUCIIUTENBbHO-
BOCCTaHOBUTENbHble. PaccTtaBbTe KOIOPULNEHTDI..




CrCl, + 0,° + HCI —>Cr+3CI3 + HO™

/e = Cre | 4
020 + 4e — 2072 | 1

4CrCl, + O, + 4HCI

" 7 1




CrCl, + HN™O, " —Cr*(NO,), + N“O,1 + HCIt + H,O

7/ Ae /s Crte | 1
N + 1e— N™ | 1

CrCl, + 4HNO, = Cr(NO,), +NO,t + 2HCIf + H,0

KOHLL)

Cr*2Cl, + H,8'°0, | —Cr,"}(S0O,), + $™0,1 + HCIf + H,C

Cr'? — 1e - Cr™ |2
S*% + 2¢ — S*™ 1

2CrCl, + 4H,S0, == Cry(SO,), + SO, + 4HCIt +2H,0

i)

KOHLL)




CoeanunHeHuns xpoma (ll1)

Cr203

Okcug xpoma () — TyronsiaBkmMn NOPOLLOK TEMHO-3EMEHOIO

LUBRIAyyeHne.
B nabopatopHbIX yCNOBUAX TEPMUYECKUM Pa3SIOXKEHUEM
anxpomara aMMOHMUS:

tO
| == + +
(NH,),Cr,0, =Cr,0, + N, +2H,0
B npoMbILWNeHHOCTU BOCCTAHOBIEHUEM AMXpoMaTa Kanug
KOKCOM MIN CEPOU:

!
K,Cr,0, + 3C = 2Cr,0, + 2K,CO, + CO,
K,Cr,0, + S = 2Cr,0, + K,SO,




Okcug xpoma (lll) obnapgaer amdoTepHbIMIN cBoCTBaMM
[Tpn B3anmogencTemnm ¢ Kncrniotamm obpasytorcs conm xpoma (ll1):

CocCTaBbTe ypaBHEHME peakuum okcmnaa xpoma (I1) ¢ conaHon
Kucnoton. PaccmoTpuTte peakuunto ¢ Todkn 3peHuna TEL.

Cr,0, + 6HCI = 2CrCIl, + 3H,0
Cr,0,+ 6H"+6CI- = 2Cr’* + 6CI- + 3H,0

Cr,0,+ 6H" = 2Cr3* + 3H,0




[Mpu cnnaeneHun okcnaa xpoma (1) c okengamu,
rmgpokcugamMmu n kapboHatamu WENOYHbIX U

LLIeSTOYHO3eMerbHbIX MeTarnsioB obpasyrTcs
xpomarthbl (lll) (xpomuTbl):

o

r,0, + Ba(OH), = Ba(CrQO,), + H,0O

|
,0, + Na,CO, = 2NaCrO, + CO,

Okcuna xpowma (lll) HepacTBOpUM B BOAE.

&




B okncnutenbHO-BOCCTAaHOBUTENBLHbIX peakuuax okcung xpoma (l1)
BeaeT cebs Kak BOCCTaHOBUTENb:

Cr203 + KOH + KMnO4 — K2CrO4 + I\/InO2 + HZO
Cr,0, + KOH + Ca(CIlO), — K,CrO, + CaCl, + H,0
Cr203 + 02+ Na2C03 — NazCrO4 + CO2

Cr,0, +KCIO, + Na,CO, — Na,CrO, + KCl + CO,

Cr203 + NaNO3 + Na2C03 — NazCrO4 + NaNO2 + CO2

PaccMmoTpuTte 3TU peakumnm Kak OKUCIUTENbHO-BOCCTAaHOBUTESbHbIE
PacctaBbTe KOOQULMEHTHI.




Cr2+303 + KOH + KMn”O4 — K2Cr"604 + Mn"“O2 + H,0

2Cr*3 — 6e — 2Cr*¢
Mn*’ + 3e —» Mn*

OKucrieHmne, BOCCTaHOBUTEIb
BOCCTAHOBJ1IEHNE, OKNCITUTETb

1
2

Cr203 + 2KOH + 2KMnO4 = 2K2CrO4 + 2MnO2 + HZO

Cr,**0, + KOH + Ca(CI*'0), — K,Cr**0, + CaCl,”" + H,O

2Cr*3 — 6e — 2Cr*¢
CI*' + 2e — CI*

OKUCIrieHne, BOCCTaHOBUTES1b
BOCCTaHOBJ1IEHUE, OKUCITUTEIb

1
3

Cr,0, + 4KOH + 3Ca(ClO), = 2K,CrO, + 3CaCl, + 2H,0



Cr2+303 + 02°+ Na,CO, — NazCr”‘SO4 + COZ‘2

2Cr*3 — 6e — 2Cr*®| 2 | okncneHue, BoccTaHoOBUTESD
0, + 4e - 0O~ 3 | BoccTaHOBMEHWE, OKUCIIUTESb

Cr203 + 302+ 4Na2CO3 = 2NaZCrO4 +4CO2

Cr,**0, +KCI**0,+ Na,CO, — Na,Cr*0, + KCI"' + CO,

2Cr*3 — 6e — 2Cr*® | 1 | okucneHne, BOCCTaHOBUTENb
CI*®> + 6e — CI 1 | BOCCTAHOBMNEHWE, OKUCINTENb

Cr,0, + KCIO, + 2Na,CO, = 2Na,CrO, + KCI + 2CO,

Cr2+303 + NaN”‘“’O3 +Na,CO, — NazCr"GO , * NaN"‘"’O2 + CO,

2Cr*® — 6e — 2Cr*t
N*®  + 2e — N*3

1 | okucneHne, BOCCTaHOBUTESb
3 | BoccTaHOBNEHUe, OKUCNUTENb

Cr203 + 3NaNO3 + 2NaZCO3 = 2NazCrO4 +3NaN02+ ZCO2



Okcung xpoma (lll) — katanusartop

B npucytcteumn okcuga xpoma (ll)
aMMMaK OKUCNSETCSH KUCOpOoAOM Bo3ayxa Ao
MOHOOKCKOa a3oTa, KOTOPbIN B U30bITKE
Kncnopona okucndaercda o 6yporo ,EI,I/IOKCVI,EI,a




EFREE

KaTanMTuqecxoe OKUCIIeHMe
_3TaHona

OkncneHne aTUIOBOIo CNUpTa
A2 KMCNOPOJOM BO3ayXa NPOUCXOANT
OY€eHb NEerko B NPMUCYTCTBUN OKCUAA

xpoma (I11)

Peakuua oknucneHna cnupTa
NPOTEKAET C BblAENIEHNEM SHEPTUN.

[1poOyKT peakunm OKUCIEeHNS
cnupTa - YKCYCHbIN anbaerug.
2CH,~CH,-OH + 0, Z23 ,2CH,~C=0 +2H,0
H




[naopokcng xpoma (l1)

Cr(OH),

MonyyatoT rMOPOKCMO Xpoma III) nevicTBrem
PacTBOPOB LLernoYen Unnm ammmnaka Ha pacTBopbl
coneun xpoma (lll).

JlabopamopHsbiu oribim Ne 1

K pactBopy xnopuga xpoma (lll) npunente pacteop
ammMunaka. Yto Habnropgaete?

CocTtaBbTe ypaBHEHNE peaKLmn NosyYeHus
Cr(OH), Aewvcterem pacTBopa ammMmuaka Ha

: | xnopug xpoma (ll1):
CrCl, + 3(NH,-H,O) = Cr(OH), + 3NH,ClI ‘



JlabopamopHsbiu oribim Ne 2

Ocapgok, nony4veHHbIn B onbiTe N2 1 pasgenute Ha aBe 4acTu, K
OOHOW N3 HMUX A0baBLTE PacTBOP COMSAHOM KUCSOThI, a K ApYyromn —
Lenoyb. Yto npomncxoant?

Kaknmu ceonctBamm obnagaet rugpokena xpoma (I11)?

HCI

Na,[Cr(OH),]



Ocapnok, nony4eHHbIn B onbiTe Ne 1 pasgenuTte Ha ABe 4YacTu, K

OOHOW N3 HUX AobaBbTE CEPHOM KUCIOThI, a K APYron — LeSovb.
Uto npoucxonut?

+H,S0, +NaOH

Na[Cr(OH),]




[nopokeuna xpoma (lIl) obnagaet amdoTepHsIMM CBONCTBAMMN.
[Tpn B3anmogencTemnm ¢ Kncrniotamm obpasytotcs conm xpoma (ll1):

CocTtaBbTe ypaBHeHMe peakumn rmgpokcunga xpoma (lll) ¢ consHon
KMcnoton. PaccmoTtpute peakumto ¢ Toukm 3peHnsa TEL.

Cr(OH), + 3HCI = CrCl, + 3H,0
Cr(OH), + 3H"+3CI- = Cr’* + 3CI~ + 3H,0

Cr(OH), + 3H" = Cr’* + 3H,0




[mpopokeng xpoma (lll) pacteopsietcs B Lwenoyax

Cr(OH), + 3NaOH = Na,[Cr(OH),]

rekcarngpokcoxpomar (lll) HaTpus
(M3yMpyaHO-3eneHbIN)

Cr(OH), + 3Na® + 30H™ = 3Na" + [Cr(OH)6]3‘

Cr(OH), + 30H™ = [Cr(OH),J*-

[1pn HarpeBaHun rmgpokecug xpoma (lll) pasnaraercs:

2Cr(OH), = Cr,0, + 3H,0

AN ¢




Conun xpoma (ll)

Xpomarthl (1) yctonumssl B wenovHon cpeae. OHU nerko
pearnpyroT C KUCIOTamMu:

HEeJOCTaTOK KWUCMOTbI:
NaCrO, + HCl + H,O = Cr(OH), + NaCl
N30bITOK KUCIOTbI:

NaCrOz+ 4AHC| = CrCI3 + NaCl + 2H20

C YroJsisHOM KNCMNOTOW
Na,[Cr(OH) ] + 3CO, = Cr(OH), + 3NaHCO,
B pactBope nogeepraroTca NofHOMY rmaponnay:
Cr,S, + 6H,0 = 2Cr(OH), + 3H_S

B BoaHbIX pacTBopax KatuoH Cr* BcTpevaeTtcs TomnbKo
B BUAE ruapatuposaHHoro nonHa [Cr(H,O)] 3* KOTOpbIN

npugaeT pacTBopy CUHe-PUONETOBLIU LIBET.




Cynbdat xpoma (lll) obpasyeT ABONHbIE COMN — XPOMOBbBIE KBaCLibl
3 cmeluaHHoOro pacrteopa cyrnb@ata xpoma (lll) n cynbdata Kanus

KPpUCTannn3yeTca ABOMHAasA COfNb  — KCF(SO4)2' 1 ZHZO
cuHe-dNOoeTOBOIO LIBETA.

[TpMeHsa0TCA B KadecTBe AybsLero BewecTsa npu
N3roTOBMNEHUN AMYIIbCUN, a TaKkke B AyOALMX pacTBOpax
n Oyoawmx domnkcaxax.




CoeanHeHuna xpoma (l11) MmoryT nposBnATb Kak OKUCIUTESbHbIE
TaK U BOCCTAHOBUTENbHbLIE CBOMCTBA.

K3[Cr(OH)6] + Br2 + KOH — K2CrO4 + KBr + HZO
CrCI3 + /Zn —>CrCI2 + ZnCI2

KCrO2 + PbO2 + KOH — K2CrO4 + K2PbO2 + HZO
CrCI3 + H202 + KOH — K2CrO4 + KCI + HzO

Cr(S0O,), +Cl,+NaOH — Na,CrO,+ NaCl +H,0 + Na,SO,

PaccmoTpuTe 3TU peakumm Kak OKUCIIUTENbHO-BOCCTAHOBUTESNbHbIE
PacctaBbTe KOOQULMEHTHI.
Ha3zoBuTte okucnutenb U BOCCTaHOBUTENMD.




K,[Cr3(OH).] +Br,? + KOH — K Cr*®0, + KBr + H,0

Cr®* — 3e — Cr*® | 2 | okucnenue, BocctaHoBUTEND
Br,’ + 2e — 2Br™'| 3 | BoccTaHOBMNEHME, OKUCTIUTEN

2K,[Cr(OH)] + 3Br, + 4KOH = 2K, CrO, + 6KBr + 8H,0

Cr"?’CI3 + 7Zn"° —>Cr"2CI2 + Zn"ZCI2
Cr* + 1e —Cr? | 2
Zn’— 2e —»Zn*? |1

BOCCTAHOBJ1IEHNE, OKNCITUTETb
OKUcClrieHne, BOCCTaHOBUTEIb

2CrCI3 + Zn = ZCrCI2 + ZnCI2

KCr*30, + Pb*0, + KOH — K Cr*60, + K Pb*?0, + H,O

Cr** — 3e - Cr*® | 2
Pb** + 2e — Pb2| 3

OKuUcCrieHne, BOCCTaHOBUTES1b
BOCCTaHOBJ1IEHNE, OKUCITUTES1b

2KCrO, + 3PbO,, + 8KOH = 2K_CrO, + 3K PbO, + 4H,0



Cr"?'CI3 + H202‘1 + KOH — KZCr"ﬁO4 + KCI + H20‘2

Cr'3 — 3e —»Cr*® | 2
207" + 2e - 2072%| 3

OKuncrieHmne, BOCCTaHOBUTESb
BOCCTaHOBJ1IEHNE, OKNCITUTESb

2CrCl, +3H,0, + 10KOH = 2K CrO, + 6KCl + 8H,0

Cr,”(S0,), + CL?+ NaOH — Na,Cr*°O, + NaCl~ + H,0 + Na,SO,

Cr'3 — 3e —»Cr*® | 2
CLY + 2 —2CI"| 3

OKucrieHmne, BOCCTaHOBUTEIb
BOCCTAHOBJ1IEHNE, OKNCITUTETb

Cr,(S0O,), +3Cl, +16NaOH = 2Na,CrO, + 6NaCl + 8H,0 +3Na,SO,

]



OKCVI,EI, xpoma (V1) CrO, — xpomoBbliA aHrMapua, |
I'Ipe,EI,CTaBJ'IFIeT cobon TEMHO-KpacHbIe
vroneyaTble KpucTanbl.

Monyuyatot CrO, nencrenem n3dbITka
KOHUEHTPUPOBAHHOW CEPHON KUCSOThI
Ha HacCbILWEHHbLIN BOOHbLIW pacTBOp
anxpomara HaTpus:

[1pn HarpeBaHuu Bbiwe 250 °C pasnaraeTcs: |

4CrO, — 2Cr,0, + 30,1.

‘ Okcung xpoma (VI) oveHb 900BUT.




CrO3 — KUCIOTHbIN OKCuAa.
[1pn pacTBopeHun B Boge obpasyeT KUCMOTHI.

' C 13bbITKOM BOAbI 0Dpa3yeTcs XpOMOBas
" KkucroTa HZCFO4
CrO3 + HZO = H2CrO4

[Mpu GonbLion koHueHTpauum CrO, obpasyeTcs AMXpoMoBas]
KMucnota HZCFZO7

2CrO, + H,0 = H,Cr,0,

KoTOopas Npu pasdaBneHnn NePEXoanT B XPOMOBYHO KMCIIOTY:

:2Cr207 + | 20 = 2 :2CrO4
ST KNCINOTbl — HeycTon4mBble. CyLLECTBYIOT TOMBKO B pacTBOpE.
Mexay HAMK B pacTBOpe yCTaHaBMMBAETCA paBHOBECUE

2 :2CrO4 > =2Cr207+ | 20

[Mpu B3anmopgenicteun CrO, co Lenovamu obpasytoTcs xpomaTsi

CrO, + 2KOH — K,CrO, + H,0.




CFOS ABJ1AE€TCA CUJ1IbHbIM OKUCITNTENEM

Hanpumep aTaHon, aLeToH U MHOrMe Apyrne opraHnyeckue
BELLleCTBa CaMOBOCHMIIaMEeHSATCA U AaXke B3pbIBAOTCA Npu
KOHTaKTE C HUM.

CrO3 + CZHSOH —>CC)2 + Cr203 + HZO

1
2

C,HOH + 3H,0-12e — 2CO, + 12H*
ZCrO3 + 6H" + 6e—>Cr203 + 3H,0

C,H,OH + 3H,0 +4CrO, + 12H"=2CO, + 12H" + 2Cr,O, + 6H,C
|4CrO, + C,H,OH —2CO, + 2Cr,0, + 3H,0

Okucnsiet nog, cepy, docdop, yronb.

| 4CrO, + 35S = 2Cr,0, + 350,1.

'y



OKncneHne auetToHa XpoOMOBbIM aHTMAOPUOOM.

Ecnun nomMecTtuTb okCcua Xxpoma
Ha papdropoBYIO NNACTUHKY U
KanHyTb Ha HEIMO HECKOMbKO
Kanenb aLeToHa, To Yepes
HEeCKOINbKO CEKYH aLeToH
3zaropaertcq. [lpn aTom okecua
xpoma (VI) BocctaHaBnmBaeTcs
no okcuga xpoma (l1), a auetoH
OKUCNAeTCcA 40 YrIeKNCnoro

ra3a v Bodbl.

16CrO, + 3CH;~ ¢~ CH, — 9CO, + 8Cr,0, + 9H,0
O




Okcuagy xpoma (V1) cooTBETCTBYIOT ABE KUCIOTbI —
xpomosas H,CrO, n puxpomosas H,Cr,O,

A PN 0

o—Cr K\OH H-0-Cr-0-Cr-0-H

[ |
HO O 0O 0O




BbloeneHa B CBOOOAHOM

. COCTOSIHUM Npwn
OXINaXaeHUN HacbILEHHbIX
BoAHbIX pactBopos CrO;

XpomMoBas Kucnorta —
ANEKTPONUT cpeaHeN
cunbl. IsaononmnxpomoBble
KUCINOThbI CYLLECTBYIOT B
BOOHbIX pacTBopax,
OKpallEeHHbIX B KpacH
LBeT




/[ conm —_,

XpoMaTbl — COSI XPOMOBOW KUCNOTHI
YCTOWU4YMBLI B LLENOYHOU cpeae, npu
NOAKNUCNEHNN NePeXOOAT B OpPaHXeBble
aAnxpomaTtbl, CONU ABYXPOMOBOU
Kncnotbl. Peakuua obpatnma, noatomy
npn gobaBrneHnn WEeNo4n Xernrtas
OKpackKa XxpomaTa BOCCTaHaBNMBAETCA.

ZCrO42‘ + 2H+ Cr2072‘ + H,O

l XpomMaTt l H*
bl <




K pactBopy aguxpomara kanua gobaBbTre rmapokcua Kanus.
Kak nameHunacb okpacka? Yem 310 BbI3BaHO?

K nonyyeHHOMY pacTBopy AobaBbTe
CEPHOW KNCNOTbI 10 BOCCTAHOBIIEHUS

XKENTON OKpacKMu.

HanuwuTte ypaBHeHUa peakuun.




ZKZCrO Wi HZSO4(pa Nin KZCrZC)7 + KZSO AW HZO

30

2K,CrO, + 2HCI _ . = K,Cr,0, + 2KCl + H,0

pasb.)

2K2CrO e HZO + CO2 = K2Cr2C)7 + KHCO3

K,Cr,0, + 2KOH = 2K,CrO, + H,O



B3anmonpeBpalleHne XpomMaToB 1 ONXPOMAaTOB

Okcuagy xpoma (VI) COOTBETCTBYIOT OBE KUCNOTbl —
xpomoBas H,CrO, n anxpomosas H2Cr207, Xpowmart Kanus
K,CrO, n anxpomat kanusa K,Cr,O_— conm 3Tux KUCOT.
Xpomartbl — XenToro useta, Auxpomartbl — opaHXeBoro. B
KMCIOW cpeae XpomMaT-MoH npeBpallaeTcda B Auxpomar-uoH. B
NPUCYTCTBUU LLENMOYN ONXPOMAThLlI CHOBA CTaHOBATCHA
XpomMaramu. Xpomart Kanug rnpespawiaemM B Auxpomar,

nobaenasa Kncnoty. XKenTbin pacTBOP CTAHOBUTCS OPaHXXEBBLIM.

2K, CrO, + H_SO, =K Cr,0, + K SO, + H,O
B ctakaH ¢ guxpomaTtoMm Kanusa AodasrsiemM LWenodb, OpaHKEeBbIN

PacTBOP CTAHOBUTCS XEeNTbIM — ANXPOMaTbl NpeBpaLlatoTCcs B
XpOMaThl.

KzCr207 + 2KOH = 2KzCrO4 + HZO i




CoeanHeHus xpoma (VI) —

CUJIbHbIE OKUCJIUTETIU

H+_)[ Cr3* ]

Cr2072‘ + 14H* + 6e — 2Cr* + 7H,0

Cr,0,% + 7H,0 + 6e — 2[Cr(OH).]* + 20H"




OkncnmTenbHble CBOMNCTBA AMXPOMAaTOB

Huxpomarbl, Hanpumep auxpomart kanus K, Cr,O., — cunbHble
okucnutenu. l'og gencTtenem BoCCTaHOBUTENEN AMXpOMaThbl B
Kncrnom cpene nepexoaat B conu xpoma (lll). Npumepom Takou
peakunumn MOXET CNYXUTb OKUCIIEHNE CyrnbduTa HaTpuUs
PacTBOPOM AMXxpomarta Kanug B Kucrou cpege. K pacteopy

anxpomara Kkanua gobaBnsieM CEPHYH KUCMOTY U pacTBOP
cynbuta HaTpuA.

K,Cr,0, +3Na,SO,+4H,S0, =Cr,(S0O,), + 3Na,SO,+ K,SO, + 4H,0
OpaHXeBasi oKpacka, xapakTepHasi ang guxpomartoB, NepexoanT B
3eneHyto. Obpasosarics pacteop cyrnbdara xpoma (lll) 3eneHoro
useta. Conm xpoma - ApKO OKpaLleHbl, UMEHHO MO3TOMY 3fIEMEHT

nony4umn Takoe HasBaHue: "Xpom", YTO B NePEBOE C rPevYecKoro
O3Ha4vaeT "UBET, Kpacka".

OnbIT




Zn + K,Cr,0, + H,S0, — ZnSO, + Cr,(SO,), + K,SO, +H,0
K,Cr,0, + H,S + H,S0,— S+ Cr(S0,), + K,SO, +H,0

K,Cr,O0, + H,O, + H,SO,— O, +Cr,(SO,), + K,SO,+H,O

K,Cr,0, + H,O + H,S — S +Cr(OH), + KOH
K,Cr,0, + HO + K.S — S +K|[Cr(OH)] + KOH
K,Cr,0, + KOH + (NH,),S — S +K,[Cr(OH)] + NH,

[nxpomaTbl NPOSABNAIT OKUCIIUTENbHbIE CBONCTBA HE TONMbKO B
pacTBopax, HO U B TBEPAOM BUAE:

K,Cr,0, + S — K,SO,+Cr,0,
K,Cr,0, + C —K,CO,+CO + Cr,0,
K,Cr,0, + Al — Cr +KAIO, +AIO,

PaccmoTpuTe 9T1 peakumm Kak OKUCNUTENbHO-BOCCTAHOBUTESbHbIE
PacctaBbTe KOO PULNEHTI.




Zn° + K,Cr,*%0, + H,S0, — Zn*?S0, + Cr,*¥(S0,), + K,SO, +H,0

Cr*® + 3e — Cr*® | 2 | BoccTaHoBRneHMe, okucnTenb
Zn’ = 2e = Zn™? | 3| okucnenve, BOCCTaHOBUTENb

3Zn +K,Cr,0, +7H,S0O, =3ZnS0O, + Cr,(SO,), + K,SO, + 7H,0

K,Cr,*0, +H,S2 + H,S0, — S+ Cr,*¥(S0,), + K,SO, +H,0

Cr'® + 3e — Cr™ | 2 | BoccTaHOBMEHWE, OKUCTIUTENDb
S22 - 2 —» 8 3 | okucneHne, BOCCTaHOBUTENb

K,Cr,0, + 3H,S + 4H,S0, = 3S + Cr,(SO,), +K,SO, + 7H,0

K,Cr,*0, + H,0," + H_SO,— 0%+ Cr,*3S0,), + K,SO, +H,0

Cr'® + 3e — Cr*® | 2| BoccTaHOBrEHME, OKUCAUTESb
207" — 2e —» 0,° | 3| okucneHue, BOCCTAHOBUTENb

K,Cr,0, + 3H,0,+ 4H,SO, =30, +Cr,S0,), + K,SO,+ 7H,0




K,Cr,*0, + H,0 + H,S? — S° +Cr*3(OH), + KOH

2Cr** + 6e — 2Cr*3| 1 | BocCTaHOBMNEHUE, OKUCAUTEND
&77/4//Bel 115 /1S9 3 | okucreHne, BOCCTaHOBUTENb

K,Cr,0, + H,0 + 3H,S = 3S +2Cr(OH), + 2KOH

KzCr2+6O7 + H,O + K28‘2 LLITSO L K3[Cr+3 (OH).] + KOH
2Cr*® + 6e — 2Cr*3| 1 | BoccTaHOBNEHNE, OKUCNUTEND
S2_- 2 —»8° 3| okucneHune, BOCCTAHOBUTENb

K,Cr,0, + TH,0 + 3K,S = 3S +2K,[Cr(OH)] + 2KOH

K,Cr,*0_+ KOH +H,0 + (NH,),S? — S° + K [Cr**(OH).] + NH,

2Cr'¢® + 6e — 2Cr* | 1 | BOCCTAHOBMEHNE, OKUCIIUTENb
S22 - 2¢ —» 8° 3 | okucneHue, BOCCTaHOBUTEND

K,Cr,0, + 4KOH + H,0 + 3(NH,),S =3S + 2K [Cr(OH)] + 6NH,




K,Cr,*0, + S° — K S*%0, + Cr,*0,

Cr'® + 3e — Cr**| 2 | BoccTtaHoBREHME, OKMCAUTEND
S =—6e = S*¢ +{-ORMCITEeAVEe, BOCCTaHOBUTESb

K,Cr,0, + S =K,SO,+ Cr,0,

K,Cr,*0, + C" — K C*0,+ C*20 + Cr,*0,

Cr'® + 3e — Cr*®| 3 | 2 | BoccTaHOBREHME, OKUCTIUTENb

C’ - 4e — C* 4 | 1 | okucneHme, BOCCTaHOBUTESb
C’ - 2¢e — (C*? 2 | 1

K,Cr,0, + 2C = K,CO,+CO + Cr,0,

K2Cr2“607 + AI° > Cr? + KAIO, +AI2”3O3
2Cr* + 6e — 2Cr*3*| 1 | BoccTaHOBREHUE, OKMCANTEND
Al — 3e — AI* 2 | okncneHne, BOCCTaHOBUTENb

K,Cr,0, + 4Al = 2Cr + 2KAIO, + ALO,




[Ouxpomat Kanus (XpoMMuK) LLMPOKO MPUMEHAETCH KaK OKUCINTENb
opraHn4YecKkmnx coeanHeEHUN:

3C,H.OH + K,Cr,0, + 4H,SO,— CH,- CHO + Cr,(SO,),+ K,SO,+ 7H,0

3C,H,OH + K,Cr,0, +4H,SO,— 3CH,— C-CH, + Cr,(SO,),+ K,SO,+ TH,C




Xpomarthbl LWEeNoYHbIX MeTannoB NnaBaTcsa 0e3 pas3noxeHus, a
ANXpoMaTbl NPU BbICOKOW TemmnepaType npeBpaLlatoTcs B XpomMaThbl
[nxpomaT aMMOHUS pa3naraeTcsi Npyu HarpeBaHUK:

(NH,),Cr,0, %% cro, + N, + 4H,0

= 7 AT S ~
I
. - " "N ‘\




B psagy rmapokcmaoB Xpoma pasfiMyHbIX CTENEHEN OKUCNEHMS

Cr(OH), — Cr(OH),— H.CrO

2 3 2 4
3aKOHOMEPHO NpouncxoauT ocrnabneHne OCHOBHbIX CBOUCTB U
yCUIreHne KUCNoTHbIX. Takoe N3MeHeHne CBONCTB 00YCNOBMNEHO
yBeEJIMYEHNEM CTENEHN OKUCITIEHNA N YMEHbLLUEHNEM NOHHDbIX

paguycoB xpoma. B aTom xe psagy nocnegoBaTenbHO
YCUINMBAIOTCHA OKUCINTENbHbIE CBOMCTBA.

CoeauHeHuns Cr (I1) — cnnbHblE BOCCTAHOBUTENMN, JTETKO

OKUCIAKTCA, npeBpalladck B coeanHeHus xpoma (llI).

CoeaunHeHusa xpoma(VIl) — cunbHble OKUCUTENN, NIETKO
BOCCTaHaBnuearoTcd B coeagnHeHuns xpoma (ll1).

CoeaunHeHunsa xpoma (llI), moryT npmn B3anmogencteum c
CUNbHLIMW BOCCTAHOBUTENSAMMU MPOABNATL OKUCIIUTESIbHbIE
CBOMCTBaA, nepexoas B coeamHeHuna xpoma (I1), a npu
B3aMMOLENCTBUN C CUSTbHBIMU OKUCITUTENAMW NPOABATL
BOCCTaHOBUTENbHblE CBOUCTBA, NpeBpaLlasCb B COEaNHEHUSA
xpoma (VI).




CoegnHeHunst xpoma

CTeneHb okncnenmsi xpoma +2 | +3 +6

Okcua CrO Cr203 CrO3

Mapokeuna Cr(OH), Cr(OH); H,CrO,
I-'LCr207

_—

KncnoTHble U OKUCIIUTENBbHBLIE CBOUCTBA BO3pacTatoT

Gttt LU LU

OCHOBHbIE 1 BOCCTaHOBUTESNbHbIE CBOWCTBA BO3pacTatloT




Havana xumun. CoBpeMEHHbIN KYpC Ansl NOCTynarLmx B
BY3bl. — M.: 1®enepatmBHaga KHurotoprosag KomnaHus.

Xumus. MNogrotoBka Kk EID: yyebHO-meTOoaM4eckoe rnocobue /
[Mog pen. B.H. [lopoHbknHa. — PoctoB H/oHy: JlernoH

Xumus. MNocobue ana noctynarowmx B By3bl /O.0.
MakcumeHko. — M. : dunon. o-Bo CJIOBO: N3a-Bo DkcMo

NHTepHeT-pecypchbl (KapTUHKK, BuageodparmeHTol: 1) EanHas
obpasoBarterbHasa Konmnekumnst umdppoBbiX pecypcoB. XUMUS.

HeopraHunyeckaga xumumsi. Metannbsl NOOOYHbLIX nogrpynm. Xpom.
BuaeonbiThl. http://school-collection.edu.ru/

2) ObpasoBaTenbHas Kornekuus
Xumuga anga scex XXI
XnMun4yeckue onbiTbl CO B3pbiBaMn 1 6e3




