3apaua 4. LWWnuHenun (10 6annos)

Bomnpoc 1 2 3 6 Cymma
Oukwu 15 1.2 0.8 3.5 10
Ormexka

Mpw HarpeBaHWUM MHANBUAYAbHbIX KAPOOHATOB 3/1eMeHTOB X 1 Y (3TW BeLLLeCTBa TaKKe U3BECTHbI U Kak
NPUPOAHbIE MCKOMAeMble 3n1emeHTOB X 1 Y), a TaKKe Npu HarpeBaHUM CMecu 3TUX KapboHaToB, B3ATLIX B
MOJIbHOM cooTHoweHun 1 : 2 u 2 : 1, obpasytoTca oKcuAabl Co CTPyKTypon wnuHenm — A, B, C n D.
M3BeCcTHO, UYTO ABa OKCMAa, coAepyKalux TO/NbKO atombl anemeHta X (A) wam Y (B), ssnsatotca
HOpPMa/iIbHOM N 0BpalLLEeHHON WNNHENAMM, COOTBETCTBEHHO.

1. Pacwudpyiite Gopmynbl UCXOAHBIX KAPOOHATOB, a TaKkKe WnuHenen A n B, ecim M3BECTHO, YTO
YMCNO HeCMapeHHbIX 3/1IEKTPOHOB B pacyeTe Ha oAHY GOPMY/NbHYIO eauHWLy pasfivyaeTca Ha 1.
OnpegennTe, YTo 37O 3a coegnHeHus. OTBeT obocHYyliTe.

Pasnmuune Ha | CyMMapHOTO YHCIa BaleHTHBIX 37ekTpoHoB. Popmyna mmmuemn M'(M'™),0, n
M"(M"M"™0,. O6o3naunm 3a x u y umcno HecmapeHHsx 3mektpoHoB y M'. Torma, ecim wmcio
31eKTPOHOB <5, To UKCII0 HecnapeHHEIX dnekTporoB y M Gyner (x-1) wm (y-1). PaccmarpuBarotes 1sa
BBICOKOCITMHOBBIX COCTOSIHUS. B TeTpasape KaTMOHBI HAaXOISTCAd B BBICOKOCIIMHOBOM COCTOSIHHM (3a
UCKJTIOUYCHUEM HECKOJIBKHX MPUMEPOB), ISl OKTA3IPHUYECKOTO OKPYKEHHSI — BOBMOXHBI 00a BapuaHTa, C
npeoOIagaHieM BBICOKOCITHHOBOTO COCTOSIHHMSI; PAacCMOTPEHHME MOXKHO HayaThb C BBICOKOCIIMHOBOTO
coctostausi. Torma BO3MOXKHBI cOOTHOMIeHus: X + 2(x-1) = 1 = y + 2(y-1). Pemas 3t ypaBHeHUS
moaXoaAero COOTHOMICHUS MEXKIY X U 'y HEC HAXOJUTCA.

ECIH 9HCIIO 3MEKTPOHOB >6, TO 4HMCIO HecmapeHHBIX 31ektporoB y M" Gymer (x+1) mmu (y+1).
CocrasisieM ypaBHeHust X + 2(x+1) + 1 =y + 2(y+1). Pemast 3ti ypaBHEHHs MOJAXO/SIIETO COOTHOIICHUSI
MEXIY X U Y HE HaXOJHUTCSI.

TpeTuil BapuaHt — OAMH KaTUOH OTHOCHUTCS K NIEPBOM rpyIine, a BTOpoi — Ko Bropoi. Toraa nomayyarorcs
JIBa COOTHOWICHUS: X + 2(x-1) £ 1 =y + 2(y+1). Pemas x + 2(x-1) + 1 =y + 2(y+1), Haxomum, 4to X =
y+1, 9TO 03HaYaeT, YTO TaKask CUTyalusi MOXKET OBbITh JIs cliydaeB X = 5 v 'y =4 (T.K. JUIsl OJJHOTO KaTHOHA
M" ancito snexTponoB 0T 1 10 5 (X), a y Broporo ot 6 10 10 (y), TO 3TO MOJydaeTcs BAPHAHT dIeMeHTa 7
v 8 rpymm), X =4 n y = 3 (T.K. ayst ogHOro katuona M' umciio snextponos ot 1 10 5 (X), a y BToporo ot 6
10 10 (y), To 310 mosy4aercss BapuaHt ieMeHTa 6 u 9 rpynmn); X =3 1y = 2 (T.K. A5 OJJHOTO KaTHOHA
M" arcito amexTpoHoB oT 1 10 5 (X), a y Broporo ot 6 10 10 (y), TO 3TO MONy4aeTcs BAPHAHT dIEMEHTa 5
w10 rpymn); x =2 'y = 1 (T.k. ams ozHoro kationa M" wmcio smekTporos ot 1 10 5 (x), a y BToporo ot
6 110 10 (y), TO 9TO TMONTy4YaeTcs BapuaHT dnemMeHTa 4 u 11 rpymnm). YuuTeiBas HHOOPMAIHIO O TIPUPOIHBIX
MCKOTIaeMbIX, yCTOMYMBOCTH KapOOHATOB, IPOSIBICHNH CTETIeHEeH OKHCIeHHs +2 U +3 B OKCHIaX, a TaKKe
CBEICHUSI O TOM Kakas ILIIHHENIb 00pa3yeTcsi — HOpMajbHas WM OOpalleHHas, MOXHO CHelaTh
NPEANOJIOKEHHE, YTO 3TO COSAMHEHHMS MapraHua M >kesie3a (MOXXHO BCIIOMHHTB, YTO XPOM, HUKEIb,
BaHAJWI BXOIAT B COCTaB IIMHHENEW, HO B KaueCTBE OAHOTO M3 ABYX WM Ooiee aTOMOB METaJUIOB,
MOATOMY BapHaHT C MapraHIeM H )KeJIe30M BBITJISIUT 00Jiee PEIIIOYTHTEIBHO).

MnCO; pomoxposutr, FeCO; cumepur, mnpum HarpeBaHMM TPH COOJIONEHHHM ONPEACIEHHOIO
TEMIIEPaTypHOTO PEKUMa 00pa3yroTcs cooTBeTcTBYomMe mmuHend A = Mn3;O4 u B = Fe30,.



MnzO, = (Mn")r (Mn"' Mn"")o0, HOpManbHas wmmHens, T.x. y Mn" anexrpornas kondurypaums d° u B

BbIcOkocMHOBOM cocTostHur DCKII=0 u 3COO = 0, B otiinure or Mn", mis karuona koroporo ICOO0

<0u SHEPreTU4YCCKU boiee BBIT'OAHYIO OKTa3ApUYCCKYIO IMO3UINUIO 3aHUMAIOT KaTHOHBI Mn'”.

Fes04 = (Fe"); (Fe" Fe")oO, obpamennas mmunens, T.x. y Fe"' snextponnas xondurypauus d° u B

1
BbICOKOCTTMHOBOM cocTostHuu DCKII=0 u 9COO = 0, B omyimuue ot Fe', mis karnona koroporo ICO0 <

0 1 3HepreTHYeCKH Gojiee BHIOIHYIO0 OKTadIpHUecKyo mosuiuio 3anumarot Fe'' u Fe'",

bumeTtannnyeckume WNUHenun

2. [Ana cooTHoWweHUs ucxoaHbix peareHToB 1 : 2 (C) BO3MOXKHO 06pasoBaHWE Kak HOPMaAbHOM,
obpalleHHOW, TakK U MobbIX MPOMENXKYTOUHbIX CAy4aeB MO COBMECTHOMY 3aMELLEHUIO MO3ULUINA.
Ob6bACHUTE 3TO ABNEHME C TOYKM 3peHunsa TKI M AaHHbIX MO 3HEepPrumn cTabuansaumnm OKTasAapuyeckoro
OKpYXKeHus.

MnCO; n 2FeCO; — € = Mn'Fe",0,. [Jna ogHOro u BTOPOro MPUCYTCTBYIOWMX B CTPYKType KAaTUOHOB
3CKM=0 1 3COO0 =0, T.K. KOHOUTYpauuA o

PUCYHOK cxembl pacluennenmns d opbutaneit t,.e,” Ans okTasapa, e’t,’ ana TeTpasapa.
Pacyet 3CKM(o) = 3:(-2/5)A, + 2:(3/5)A, =0,

3CKN(T) = 2:(-3/5)A, + 3:(2/5)A, = 0,

3C00= 3CKM(o)- CKN(T)=0.

MosToMy, HECMOTPA Ha 6GoNee BbICOKWI 3apAf Ha KaTMOHaxX »enesa U GOMbLIYI0 CKAOHHOCTb K
3aCENIEHUI0 OKTasAPUYECKUX MO3ULMIA, MPU CUHTE3E BO3MOMKHO O6pa3soBaHME KaK HOPMasbHOM
Mn"Fe",0,, Tak obpawenHoii  Fe"(Mn"Fe")O, 1 N0BbIX NPOMENKYTOUHBIX C/ly4aeB COBMECTHOTO
3acenieHus No3nummn (Mn”l,xFe”'x) (Mn”xFe”'z,x)04.

3. B cly4ae MONbHOIO COOTHOLIEHUSA UCXOAHbIX peareHToB 2 : 1 (D) BO3MOKHO Tak»Ke obpasoBaHue BCeX
C/ly4yaeB 3aMno/IHeHUA NYCTOT OT HOPMaNbHOW A0 06PaLLEHHON WNMHENM, NPUYEM 3aPpAL0BOE COCTOAHME
KaTMOHOB bOyaeT onpenenstbCsd 3aHMMAEMbIMM MO3UUMAMM B CTPYKType. [peanoxute BapuaHTbl
BO3MOXHbIX pacnpeaeneHnii KaTMOHOB MO NO3ULMAM U UX 3aPAL0BbIE COCTOAHMUA.

2MnCOs; n 1FeCO3; — D = Mn,FeQ,.

BAN30CTb  OKMUCAUTENbHO-BOCCTAHOBUTE/IbHbBIX XapPaKTEPUCTMK, MOBbIWEHME ycmﬁqmsocm C.0. B
3aBMCMMOCTU OT 3aHUMMaeMoWn no3nunun, Hanan4dme KOHd)MI'ypaLI,I/IVI ds, BCe 3TU d)aKTOpr npneoaAT K
peannsaunmn pas3siMd4HOro pacnpegeneHmna KatTmoHoB No NO3nLUAM.

Mn"(Mn"Fe")0,, Fe"(Mn"Mn"™0,, Fe'(Mn"Mn")0,, Mn"(Mn"Fe")O,; Bapuant e Mn"(Mn"Fe")O,
NnpeacTaBAAeTCA HeoCyWecTBUMbIM, T.K. B OKTasApPUYECKOM MNO3ULUW  HAXOAATCA KaTMOHbl C
KoHduUrypaumem d> v 3HaueHnem 3COO = 0, B TO BpemMs, KaK KaTWOH d, Yy KOTOPOro npegnoyTeHue K
OKTas4pU4eCcKOMY OKPYKEHMIO 3HAYMTE/IbHO Bbile, HAXOAMUTCA B TETPAIL4PUUYECKOM OKPYKEHUW.



WnnuHenb A KpUCTanan3yeTcs B TeTparoHaabHOW cUHroHuMn (a=b#c, a=B=y=90°), 8 otanume ot B, C n D,
KOTOpPble KPUCTANIN3YIOTCA B KYOUYECKON CUMHTOHUM M MMEIOT NPaKTUYECKM COoBNaJatolime napameTpsl
3/IeMEeHTAPHON AYEKN.

4. ObbACHUTE pasnMuMA B CTPYKTypax, Ucnosb3ysa npeactasneHus TKM; noyemy npoucxogmTt AaHHoe
TETParoHaNbHOE UCKaXKeHne?

Cxema pacwenneqns ans Mn" B OKTasgpuyeckom none NUraHAoB tr e, M AanbHeiiee cHATME
BbIPOMAEHNA C 06pPa30BaHMEM TETPAroHaNbHO UCKAKEHHOro oKTasapa (d.'dy,' dy' dy' dyyo”) . Ana
Mn' B TeTpasZpuuecKom OKpYKEHUM C KOHdUTypaLMel e’t,’ UCKasKeHWA He NPOUCXOAUT. B CTpYKType
Mns;0O, aKkBaTOpUanbHble NAOCKOCTU OKTasapa, rae pacctoaHnMa Mn-O He yBenMYeHbl, PaAcnoONOXKeHbl
napannenbHO NA0CKOCTH ab M 3TU NapamMeTPbl KPUCTAIMYECKONM PELLETKU NPAKTUYECKU HE MEHAIOTCA W
OCTalOTCA OZAMHAKOBBIMM, @ aKCUa/bHble MO3ULMK, AR  KOTOPbIX BYAET YBEMYEHHOE PacCTOAHWE B
OKTasJpe W3-3a UCKAXKEHMA, Pacro/IOKEeHbl B CTPYKTYPE BAO/b OCU C, YTO U NPUBOAUT K YBEJUYEHUIO
5TOrO NapameTpa U MOHUNKEHUIO CUMMETPUM .

"ty e — cUMMeTpHUHBIf

Ona wnuHenen B, C u D, uckaxkeHns He Habnogaetca. Cxema TKM ans B Fe
OKTa3Ap, ANA TeTpasapuueckoii nosuumm Fe' et,® nckaxeHune He onpegenseTcs, YTO CBA3AHO C TEM, YTO
09 TeTpasApoB MCKaXKeHue NPUBOAUT K 3HAYMTE/IbHO MEHbLUEN SHEepPreTMYEeCcKol Bbiroge, Mbl BUAMM
YCPEeAHEHHYIO KapTuMHY, Hambonee CWU/IbHO BbIPAXKEHHblE WMCKaXeHWAa MOryT ObiTb OXUAaembl AN
KOHOUIypauMit C HECUMMETPUUYHBIM 3anonHeHue t, opbutaneii, Hanpumep, d°. Mpu coBmecTHOM
3ace/ieHUM NO3nLMIA B Caydae WnuHean € Bce KaTMOHbI C KoHbUrypaumeit d°, nosTomy Bce noamsapsi
CUMMETpPUYHbIE; ona wnuHenn D Habniogaetca ycpeAHeHHas KapTWHA, YTO He MO3BOASET BbiABUTb

MCKaXXeHnAa nonnsapos.

5. CpaBHWUTe 06bEMbI ra3000pa3HOr0 NPOAYKTA PEAKUUN B3aMMOLENCTBUA IKBUMOAPHBIX KOANYECTB
wnuHenein A n D ¢ KOHLEHTPUPOBAHHOW CONSIHOW KUCAIOTOM Npwu HarpeBaHuU. O6bACHUTE, A1s Yero
HeobXxo4MMO HarpeBaHWe MpPU NPOTEKAHWWU AAHHOW peakuumn? Kakve npoayKTbl peakumm moryT ObiTb
MoJly4YeHbl B OTCYTCTBME HarpeBaHuA? Hanuwmnte ypaBHEHNA COOTBETCTBYOLLMX PEaKUMA.

Mn30, + 8HCl(koHu) =t°= 3MnCl, + Cl, + 4H,0
2Mn,FeQ, + 16HCl(koHL) =t°= 4MnCl, + 2FeCl; + 8H,0 + Cl,
0O6beMm BblAeNAIOLEroca rasa 419 SKBUMONAPHbIX KONNMYECTB LUNUHe el pasivyaeTca B 2 pasa.

Ecan peakumio nposogmTtb 6es ANNTENBbHOINoO HarpeBaHUA BO3MOXHO o6pa303aHme n CTa6M}'IM3aLI,MFI B
pacTBope X10pNAHOI0 KOMMNJIeKCa Mn'”.

Mn30, + 12HCl(koHL) = MnCl, + 2H,[MnCl5(H,0)] + 2H,0

6. PactBopeHue C B KOHLEHTPUPOBAHHOM CEPHOM KUCNoTe M nocnieaylowee fobasneHUe K pacTBopy
HeobXxoAMMOro Kosamyectsa KapboHata 6apua M M3bbITKA OKcanaTta Kaama NpUBOANUT K 06pa3oBaHuIo B
pacTBope NATM Pa3NMYAIOLLMXCA NO CTPOEHWUIO M/NAM COCTaBy KOMMIEKCHbIX aHUOHOB. lMpyY oxnaxKaeHUn
pacTBopa 0bpasyeTcA XOPOLWO 3aKPUCTa/IM30BAHHbIA OCAfoK, ABAAKOWMICA cMmecblo. MpuBegute mx
CTPYKTYPHble GOpPMY/bl U Ha3BaHUSA.



MnFe,0, + 4H,S04(KoHu) = MnSO, + Fe,(S0,); + 4H,0
BaCO; + H,S0, = BaSO, + CO, + H,0

MnSO, + 2K,C,04 + H,0 = Ko[Mn(C;,04)5(H;0),] + K,SO,
Fey(S0,); + 6K,C,0, + 6H,0 = 2K3[Fe(C,04)5]-3H,0 + 3K,S0,

PUCYHKM 5  BO3MOMHbIX  M30MepoB: Ana  [Mn(C,04)2(H,0),]°:  TpaHc-,
amaksagmokcanatomanranat(ll); ans [Fe(C,04)s]° - I- u d-tprokcanatodpeppat(ll).

I-upc-,

d-umc-






