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YupexpaeHue o6pasoBaHus
«Benopycckas rocyapcrBeHHas

opaeHoB OKTA6pbCKO PeBonounn
n Tpyaosoro KpacHoro 3HameHu
CeNIbCKOXO03ACTBeHHas akaemus»

JlabopaTopHasn paboTa
Kene3o, K00AIbT, HUKEJIb

Ieab padoThl: HCCIeIOBaHUE CBOWCTB METAJUIOB CEMEHCTBA jKee3a; Moiyde-
HHE ¥ UCCIIeJOBaHNE CBOMCTB COEIMHEHNUH Kelle3a, K0OaabTa U HUKEJIs.

OO6opynoBanne W MaTePHAJBI: KYCOUKH JKEJIC3HOW CTPYKKH, KOOAJIbTOBOM
CTPY)KKH ¥ HHUKEJICBOU CTPYXKKH, KOHIICHTPUPOBAHHAs CepHAs KUCJIOTa; 2 H. pac-
TBOPHI COJITHOM, CEPHOM M a30THOM KHCIIOT, HUTpaTa Wid xiopuaa koodanpta (II),
HuTpaTa win xnopuaa Hukens (II); kpucramimaeckas qBofHas coib — coib Mopa
(NH4),SO4 FeSO,-6H,0 unu e€ pactBop, KpucTammnueckuii cynbdar xenesa (1),
pacTBOpHI Xitopuaa Oapus, cynb(uaa HaTpus, AUKPOMaTa Kaius, cyibhaTa xKemesa
(1), xmopuna xenesa (I11), xenroit kpossiroit conmu Ky4[Fe(CN)g], kpacHoii kpoBs-
noii conmu K3[Fe(CN)g], 25%-ii pactBop ammmuaka, OGpomMa, rpaHyibl THIPOKCHIA
Kallisl, YHHUBEpcajbHas WHIWKATOpHAs Oymara, CTEKISHHas TpyOka, HMpOOHpKH,
MHUKPOIIIIATEIb.

Xon padorsi. XKene3o, kobanbT 1 HUKENb — (-3IeMEHTHI (METALTBI) BOCHMOM
TPYIIbl TePUOIHUECKOM cucTeMbl. OHHM OMU3KU MO0 (QU3UYCCKAM U XUMHUYCCKUM
CBOMCTBaM, MIO3TOMY MX M3Y4alOT COBMECTHO KaK «CEMEMCTBO jKele3ay.

B 3eKTpOXMMHUYECKOM psily HAMPSOKCHHH 3TH METa/UTBl PACIIOIOKEHBI B
cpenHel yactu, 10 Bogopona. OHHM B3aUMOICHCTBYIOT C COJITHOW M pa30aBIeHHOH
CEpHOW KHCIIOTOH C BBIACICHHEM BOJIOPOJA M OKHCICHHEM 0 IBYXBaJCHTHOTO
COCTOSIHUS. B KOHIIECHTPUPOBAHHBIX CEPHOW M a30THOW KUCIIOTAX METAJLIBI TACCH-
BHUPYIOTCS, YTO IMMO3BOJISIET KOHIEHTpHpoBaHHYI0 H,SO, mepeBo3HuTh B JKEIIE3HBIX
nuctepHax. C pa30aBIIeHHOH a30THOM KHCIOTOH JKelle30 U KOOabT B3aUMOJICHCT-
ByloT ¢ obOpasoBanueM Fe(NOj); u Co(NOs)s, a HHKEIb — € 00pasoBaHHEM
Ni(NO3),. Hukenp ycToifunB K NEHCTBHIO WIETOYHBIX PACTBOPOB U PACIIABOB;
JKene30 M KoOanbT B3aMMOJEHCTBYIOT ¢ KOHIIEHTpHUpOBaHHBIMU (>50 %) pacTBo-
pamu 1esioueii Ipu HarpeBaHHH, YTO CBUIETEIbCTBYET 00 ux cinaboil amdoTepHo-
CTH.

Jliist Bcex Tpex 3JeMEHTOB B COCJJMHEHUSX XapaKTepHa CTENeHb OKUCIIeHUs +2,
OJTHAKO COCIMHEHUS IByXBAaJICHTHOT'O Keje3a, KaK TMAPOKCHUJI, TaK U COJIH, OKHC-
JSIFOTCSL 10 TPEXBAIEHTHOTO COCTOSIHUSI KUCIOpOAOM Bo3nyxa. CoeanHEeHHus Ko-
oampra (II) m HEkens (II) ycroitunBee MOJOOHBIX COCAMHEHHHN Kele3a; HalpuMmep,
coenunaenus Hukens (1) okucsrores mo wukens (I1I) geficTBreM Oonee CUITBHBIX,
yem kuciopon, okuciureneit: H,0,, NaClO u t.1. U3 aToro cnemyer, 4To coeau-
wenust kobanbra (III) m Hukens (III) oOmamaroT OKHCIHMTENEHBIMUA CBOWCTBAMH.
JeiicTBUTENFHO, TH CBOMCTBa HaOuogaroTcs mpu B3ammopeiicteuu Ni(OH)z u
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Co(OH); ¢ conmsHOM KHCIOTOM: BMECTO OOMEHHBIX HIYT OKHCIHTEIbHO-
BOCCTaHOBHTEIFHBIE PEaKIWH C BBIAEICHHEM xjopa m obOpasoBanmem NiCl, u
CoCl,.

OxucnutenpHble cBoiicTBa coenuueHni sxene3a (II1) BeipaxkeHsl crabee: oHU
HE BBLAEIISIOT XJIOP U3 COJITHOM KUCIIOTHI, HO ¢ HomoBogopoaHoit kucnotoil HI u eé
cosiMH (HoauIaMi) OKUCIIHTENEHO-BOCCTAHOBUTEIBHBIE PEAKIMU ¢ 00pa30BaHU-
eM Hozna Bo3aMoxHbI. OKUCIIUTENBHBIE CBOKCTBa coeil sxenesa (I1I) Takke MoKHO
HaOJI0AaTh TIPH MX B3aMMOJECHCTBHU C CYJb(GHUIAMH IMIETOYHBIX METAIIOB U aM-
MOHUS: B 3TuX peaknusx xkene3o (III) BoccranaBnmBaercs cynbGuI-MOHAMH 1O
JIBYXBaJEHTHOTO COCTOSIHUS 1 HabmtonaeTcst oopazoBanue FeS u cepsr.

[ sxenesa, koOaJbTa M HAKEIS XapaKTepHO CYIIECTBOBAHHME OOJIBIIOTO YHCIIA
KOMIDIEKCHBIX coefnHeHUH. OcoOCHHO MHTEpecHO HabmronaTh 00pa3oBaHHE OK-
palICHHBIX aMMHHOKOMIUIEKCHBIX COEAMHEHMH KOOanbTa M HUKEIA W IHAaHOKOM-
IUIEKCHBIX COCIMHEHHH >Kele3a: OepIMHCKOW a3ypu u TypHOyneBoil cunu. Co-
BPEMEHHBIMHU HCCIIEIOBAHUSIMH YCTAaHOBIEHO, YTO UX COCTaB OJMHAKOB, a Pa3Has
OKpacka 00yCIIOBJI€Ha Pa3IMYHbIM CTPOSHHEM THX BEILECTB.

XKene3o orimuaercss oT koOanbTa U HUKEIs CyLIECTBOBaHHEM (epparoB — co-
€MHEHUH B CTENICHHU OKUCIEHHUS +6. VX momy4aroT B IIETOYHBIX Cpeax AeHcTBU-
em cuibHbIX okuciuteneit (Cly, Bry, O3, NaClO u T1.11.) Ha ruapokcun xenesa (111).
Bce deppatbl — CHIBHBIE OKHUCITHTEINH.

OmnbiT 1. B3anMoaeiicTBHEe METALIOB ¢ KHCJIOTAMU. B3aumooelicmeue dice-
ne3a ¢ kucromamu. B Tpu npoOGUpKH BHECTH 10 5 Kamesb 2 H. pacCTBOPOB COJISTHOH,
CEepHOIl M a30THOW KMCIOT. B "eTBepTyro mpoOupKy BHECTH 4 Kaliu KOHLEHTPH-
POBaHHOM CepHOM KHCIOTHI. B KaxkIyl0 NpoOMpKy ITOMECTUTH 10 OJTHOMY KyCOUKY
JKeNe3HOW CTpyXKH. [IpoOUpKy ¢ KOHIIEHTPUPOBAHHON CEpHOH KHCIIOTOH OCTO-
poxHO HarpeTh. HaboaaTh MpoOUCXOAsIINe PEaKIHH.

B xaxnayro mpoOupky A00aBUTH MO OJHON Karlie pacTBOpa pOJAaHUA Kalus,
KOTOPBIH SABISIETCS KaUeCTBEHHBIM PEaKTUBOM Ha MOHBI xkene3a (+3). Yoenutcs B
TOM, UTO B COJITHOH M pa30aBI€HHON CEPHOM KMCIOTE 00pa3yOTCs MOHBI JKele3a
(+2), a B a30THOI M KOHILIEHTPUPOBAHHOM CEpHON KHUCIOTE (TIPH HArpeBaHWHU) —
HOHBI jkene3a (+3). B ordere ommcaTh OMBIT, HANMCAaTh yPaBHEHUS PEaKIUHd H
chopMyIHpOBaTh OOILIHIA BEIBOJ O B3aMMOICHCTBHH Kelle3a ¢ KUCIOTaMHU.

Bzaumooeiicmeue xobanvma u nuxens ¢ kucromamu. IloMecTuTh B TpH IpoO-
OMpPKH 110 MaJIEHbKOMY KYCOYKY KOOAIBTOBOH CTPYXKKH M B Ka)XKIYIO J0OaBUTH 110
10 xamenp 2 H. pacTBOPOB COJISTHOW, CEPHOW M a30THOH Kucnot. [IpoGupku cierka
HarpeTh U HaOJII0AaTh BBIIEJICHHE Ta3000pa3HbIX MPOLyKTOB. OOpaTHTh BHUMaHHE
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ypaBHEHHS peakiuii u chOopMyIHpOBaTh OOMMI BEIBOJ O B3aMMOJCHCTBHH KO-
6axbTa ¢ KHCIOTaMH.

[IponenaTb TOYHO TaKWe K€ OIBITHI, UCIIONB3Ysl HUKEIEBYIO CTPYXKy. OTMe-
TUTh OKpPacKy 00pa3yIoIINXCsl PacTBOPOB cojield. B ordere ommcarh OIBIT, HaIu-
caTh ypaBHEHHs peakuui W c(OpMyIHpPOBaTh OOLIMH BBIBOA O B3aWMOIEHCTBUU
HHKEJSl C KUCIOTaMH.

OnbiT 2. ITosyyeHne U uccilel0BaHUE CBOWCTB ruApokcuaoB :keie3a (II),
ko6anbTa (II) m mukens (II). [uopoxcuo scenesa (I). PacTBophl conelt xenesa
(IT) HuKOTHAa HE TOTOBAT 3apaHee, TAK KaK OHH JIETKO OKHCISIOTCS KHCIOPOIAOM
Bo3ayxa. [Io3TOMy B OIBITaX MCIONB3YyeTCS HaMOONee YCTOWYHMBAs KPUCTAJLTHYIC-
ckast BoitHas conb — coiib Mopa (NHy),SO4 FeSO,4 6H,0 unu e€ pactBop, KOTO-
pBIIf TOTOBUTCS HETIOCPEACTBEHHO IEpe]] OMBITOM (B MPOOMPKY HACBHIMAIOT OAHMH
MHUKPOIIIIATeNb coMi Mopa U pacTBOPSIOT B 6—8 Karumax Boabl). B ypaBHeHHAX
peaxmwii BMecTo (popMyIIsI cor Mopa MOXKHO MOJTB30BaThest (popMyiont cybdara
skenesa (II).

B nmpoOupky ¢ 6 kamisMu pactBopa coyii Mopa 100aBUTb 110 KarwisiM 2 H. pac-
TBOP 1eN04H 10 BhinaneHus ocaaka Fe(OH),. O6paTuTh BHUMaHUe Ha IBET MOJY-
YeHHOTo runpokcuaa. [lepemeniats moiy4eHHbIM OCaJOK CTEKISIHHOM MaJOYKOM,
HaOJII0AaTh MOCTEIIEHHBIH Mepexo]] OKPacKu B OypBIH IIBET BCIEICTBUE OKUCIICHHUS
runpokcuaa sxeneza (II) B ruppokcua xenesa (III), dopmyny xotoporo cremyer
3ammceiBaTh B Buae FeO(OH), T.kx. katnoH xene3a (+3) obiamaeT CHIBHBIM OIS
PHU3YIOIUM JIEHCTBHEM, CIIEICTBUEM KOTOPOTO SBISETCS MPOTCKAHWE B MOMEHT
obpazoBanus Fe(OH); peakiuu: Fe(OH); = FeO(OH) + H,0. B otuere Hanucathb
ypaBHEHHS peakIuii: a) oOpa3oBaHus ruapokcuna xenesa (I11); 6) ero okucieHus B
runpokcuy xkeresa (I1I) mon gelicTBHEM KHCIOpOIa BO3AyXa M BOJBI, B) IpeBpa-
mennst Fe(OH); B ruapokcua okcoxxenesa (I11).

T'uopoxcuo kobarema (II). B nBe mpoOUPKX BHECTH 110 6 KaIlesib pacTBOpa CO-
mu kobanbra (II) M 106aBUTH MO KaruisiM pacTBOp IENIoYH. Peakuusi mpoTekaer
crynenyato. CHavaga mosIBIISETCS CHHUN ocanok ocHoBHOM comun CoOHCI, koto-
pBIH 3aT€M CTaHOBUTCS PO30BBIM, YTO YKa3blBaeT Ha 0Opa3oBaHHE TI'MIPOKCHIA
kobanbTa (II). Ocamok B olHONW mMpoOUpKEe pa3Mmeniath CTEKISHHOW MajJoyKod
OCTaBUTH Ha BO3IyXe, a B APYTYIO NMPUOaBUTH 2—3 Karumi 3 %-To pacTBopa MepoK-
cuja Bojoposaa. B kakoil U3 nmpoObupox HaOIIONAEeTCsl OKUCICHUE THAPOKCHAA KO-
6anpra (II)? B oruere onucaTh ONBIT ¥ HAalMCaTh ypaBHEHMs peakuuil. [Ipodupky
¢ ruapokcnaom kodansTa (I11) coxpannTs a8 onbiTa 3.

Tuopoxcuo nuxens (II). B Tpu npoOMPKH MOMECTUTH 110 6 Kalenb pacTBOpa co-
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Ni(OH),. OTmetuTs 1BeT Ocanka. B mepBoii mpoGHpKe OCaIoK MepeMernaTh CTek-
JSTHHOHM TaJIOYKOH M OCTaBHTh Ha BO3JyXE, BO BTOPYIO 400aBuTh 2—-3 Kammu 3 %
pactBopa H,0O,, a B TpeTbto — 1 kammto OpoMHO# Bozbl. B kakoM ciryyae mpoucxo-
qut okucienue Ni(OH),? B oTyere ommcaTh ONBIT W HamucaTh YPaBHEHUs peak-
. [Ipobupky ¢ ruppokcunom Hukens (I1I) coxpannts ans onbita 3. Chenatb
o0ImMii BBIBOJ 00 M3MEHEHMH BOCCTAHOBHTEIHHBIX CBOWCTB COCIUHEHHH B DALY
Fe(OH), — Co(OH),— Ni(OH),.

OnbIT 3. Oxucaurensbubie cBoiictBa Co(OH); u Ni(OH);3. Cauth ®KUAKOCTH
¢ ocankoB runpokcuaoB kobameTa (III) m mHukems (III), mOTy4eHHBIX BO BTOPOM
OTIBITE, W TIOJICHCTBOBATh HA HUX KOHLEHTPUPOBAHHON COJITHON KHCIOTOH (OIBIT
MIPOBOANTH B BHITSDKHOM mIKady!). [IpoOdupku momorpers Ha CIUPTOBKE, IPUKPHIB
X QUIBTPOBAIBFHON OyMaroi, CMO4eHHOU pacTBOpoM Hoamna xanus. Habmronath
oOpa3oBaHme Hoga Ha Oymare.

B ordere onmcaTh ONBIT U HANKCAaTh YPaBHEHUS PEAKIUH: a) B3aMMOACHCTBUSA
rugpokcunoB kobanbsTa (11I) u Hukens (I11I) ¢ consiHO# KucnOTOMH; 6) 0OpasoBaHUs
fona Ha GubTpoBaNbHOU OyMmare. Crenath BHIBO 00 H3MECHEHUU OKUCIUTEILHBIX
cBoiicTB coenunenuii B psaay Fe(OH)s; — Co(OH); — Ni(OH)s.

OnsIT 4. OKHCJINTETBHO-BOCCTAHOBUTEIbHbIE CBONCTBA COEMHEHUI Ke-
ae3a (II) u kene3a (III). Boccmanosumenvhvle ceoticmea uoHO8 Fe**. B mpooup-
Ky TIOMECTHTh 6 Kalelb pacTBOpa JUXpOMAaTa Kaius, MOAKHCIUTD pa30aBICHHON
CEepHOIl KHCIOTOH (5—6 Kamenb), 3aTeM JA00aBUTh OJUH MHUKpOIINATENh KPUCTAJ-
mndeckoro cynbdara skenesa (II). HabmonaTe m3smMeHeHne okpacku pactBopa. B
OTYeTe HANKCcaTh ypaBHEHHE PEaKIUH, YPaBHATb €€ METOIOM Ioiypeakiuid. Mc-
MOJIb3YSl 3HAUEHMS OKHCIHMTEIFHO-BOCCTAHOBHUTEJIBHBIX ITOTEHIIMAJIOB IIOJIypeaK-
LMH, ONPENENNUTh, BOBMOXHO JIM OKUCJIEHHE COJeH Co?* u Ni?¥ JIUXpOMaTOM Ka-
must. ClienaTh BBIBOJ O BOCCTAHOBHTEILHEIX CBOCTBaX HOHOB Fe?! B cpaBHennn ¢
nonamn Co®* i Ni%".

Oxucnumenshvie ceéoticmsa uornos Fe**. VIConb3ys 3HAYCHHS OKHCIHTENHHO-
BOCCTAHOBUTENBFHBIX ITOTEHIAJIOB MOJIYpPEeaKIHi, ONpemeNnTh, KaKOW TIajoreH
MOJKHO MOJYYHTh B MOJIEKYJIApHOM Buzae mo peakmuu: 2FeCl; + 2Nal' = I, +
2FeCl, + 2NaCl

[IpoBecTH peakuuio MOIy4EHHs STOTO TAIOTeHA U MOATBEPIUTH €ro 00pa3oBa-
HHUE KayeCTBEHHOU peakiyel. B oTdyere omucaTh ONBIT U clieNaTh BHIBOJ 00 OKHC-
JUTEIBHBIX CBOMCTBAxX coenuHenni sxenesa (I1I).

OnsiT 5. I'nmapoams coaeii :kenesa. [uoponus FeSO, u FeCly. IlpuroroButh
WIN B3Th U3 IITaTHBa FOTOBBIE pacTBOPHI cyibdara sxenesa (II) n xmopuna xene-
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3a (III). C momomp0 yHHBEPCAIFHOTO HHIUKATOPA OMPEISIUTh BOAOPOIHBIA TO-
Ka3aTelb PacTBOPOB.

[Ipobupky c pactBopom FeCl; nomorpers Ha CIMPTOBKE, CPAaBHUTH 3HAYCHUS
BOJIOPOJIHOTO TIOKa3aTelIsd HarpeToro U X0J0JHOTO pacTBOPA.

Onucath OIBIT, HAIMCATh ypaBHEHMs TUAponn3a obenx coinell. Kakas u3 Hux
(FeSO, unu FeCl;) u mouemy B Oodblieil creneHn moasepraercs ruaponnsy? Ot-
BET MOTUBUPOBATh, HCIOJb3Ys MPEACTABICHUSA O MOJSAPU3YIOIIMX CBOMCTBAX Ka-
THOHOB. HanucaTh ypaBHeHUs ruaponusa xiaopuaa xkenesa (III) npu HarpeBanun.
Uem 00BsicHSETCS pasiaWdue B 3HaYCHUSAX pH XOJIOJHOTO M HAarpeToro pactBopa
3Toit conu?

Coemecmuviti euoponus FeClz u kapoonama nampus. K 3—4 xammsim pactBopa
xmopuaa xenesa (II) mpubaBuTh MO KarsM pacTBOp KapOoHara HaTpus. Habmro-
JaTh BbIMaaeHne Oyporo ocanka ruapokcuna xenesa (III) u Bergenenune raza. Ka-
Ko#l ra3 Beigensercs? B ordere oOBSICHUTH, MMOYEMy B MPUCYTCTBHM KapOoHara
HaTpus rupponus xyuopuaa sxenesa (III) maer mo xoHIla M HamucaTh ypaBHEHHE
PeaxIuH.

OnbIT 6. ITosyyeHHe U ucciel0BaHue CBOMCTB cyJb(uaoB xenesza. Cyrp-
@uo scenesa (11). B nBe mpoOUPKH MOMECTUTH 110 5—6 Kareb CBEKSIPUTOTOBICH-
HOro pacTBopa cyibdara xenesa (II). B ogHy mpoOupky 100aBUTh JBE KAILIH Ce-
POBOIOPOITHON BOBI, B APYTYIO — JIBE KAIUIM pacTBopa Cyibduaa HaTpus. B kakoi
npoOupke BbIman ocanok cyiabduma sxemesa (II)? IlpoBepuTh pacTBOPUMOCTH
ocasika B pa30aBICHHOW CEpHOM KUCIIOTE.

B oruere onmcaTh onbIT M 0OBACHUTSH, TOUeMy Cyibdux sxenesa (II) He BbIIa-
nmaet npu gevictBuu H,S, HO oOpa3syercs mpu agetictBum Na,S? BwiBox moarsep-
JUTh MaTeMaTHYeCKUMHM pacueTamu. HamucaTs ypaBHEHHs peakiuii oOpa3oBaHMs
FeS u ero B3auMoAeHCTBHS C CONSTHON KHUCIOTOW B MOHHOM U MOJIEKYJIIPHOM BH-
Je.

OmnbiT 7. IlosyyeHue u uccjenoBanue cBoiicTs ¢gepparoB. B mpoOupky mo-
MECTUTh NMUHIIETOM HECKOJIBKO IPaHys THAPOKCHAA Kauus, N00aBUTh 12 Kariu
HachkieHHoro pacteopa FeClz u qBe karum 6poma (OIBIT IPOBOIUTH B BHITS)KHOM
mkady!).

Iocne cnaboro HarpeBanmst oOpasyercsi (pnOJIETOBBINH pacTBOp (heppara Kaius
K,FeO,, B KOTOpOM kese30 HaXOAMUTCS B CTEIIEHH OKHCIIEHUS 6.

Brectu B nosrydeHHBII pacTBOp 3—4 Katum pacTBopa xyopuiaa 6apwus, HaOro-
JlaTh BBINAJeHUE KpacHO-(puoneToBoro ocanka deppara 6apus BaFeO,.

O6a ¢eppata nosy4eHs! B MIEJTOYHON Cpesie, B KOTOPOH OHHU ycToiumBEL. [Ipo-
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cimuth ¢ ocanka BaFeOy KUIKocTh W 100aBUTH K OCAAKY IO KaruisiM pa3OaBieH-
HYIO COJISTHYIO KHCIIOTy. HabmionaTs BHauane BhIJEIICHUE ra3a 1 N3MCHEHHUE [IBETA
0caJika, a 3aTeM II0JIHOE pacTBOpeHHe ocanka. OnucaTh ONBIT U HAIMCATh ypaBHE-
HUS peakuuil: a) okuciaeHus xyuopuaa xkenesa (I11) 6pomom B menouHo cpene; 0)
obpazoBaHus MajlopacTBopumoro deppara Oapus; B) pasioxeHus (depparta 6apus
npu jaeiictun nepsoix kamenb HCI ¢ o6pazosanuem Fe, Oz, Oy, BaCl, u H,O (x
KaKOMY THITy OTHOCHTCS 9Ta peakius?); r) pactBopenus Fe,O3; B n30bITKE COISTHON
KHUCIIOTHI.

OmnbiT 8. KoMIuiekcHbIe coeJUHEHUs KeJle3a, Ko0aJabTa U HuKeJs1. [lonyue-
Hue mypnoyne6ou cunu u bepaunckol aazypu. IIpuroroBuTh B IpOOUpPKE PacTBOP
cynbdara xenmeza (II) m mo0aBUTP OIHY KaIlUTFO KPacHOW KPOBSIHON coiH
Kz[Fe(CN)s]. Habmronate o6pa3oBanie ocajka KOMIUIEKCHOTO COEIUHEHHS, TPHU-
BHAJIFHOE HA3BaHHWE KOTOPOTO «TypHOYyJIeBa cuHb». Hamncate ypaBHEHNE peakinu
B MOJIEKYJISIPHOH M MOHHOW (hopMe, MPUBECTH HOMEHKJIATYPHBIC HAa3BaHHUA 000MX
COCIMHEHUN.

[Tomectuts B mpobupky 2—3 Kamu pactBopa xiopuaa xenesa (11I) u no6aButh
OJTHY KaIuIio pacTtBopa entoil kpoBsHo#t conmu K4[Fe(CN)g]. Habmonats BbInase-
HHME 0CaJIKa KOMIUIEKCHOTO COEJMHEHUs, TPUBUAIbHOE Ha3BaHHE KOTOPOro «Oep-
JIMHCKasl Ja3ypb». HamucaTh MOJIEKYJISIpHOE M MOHHOE ypaBHEHHs 00pa3oBaHMs
KOMIIIEKCHOTO COECIMHEHMS, IIPHUBECTH €r0 HOMEHKJIATypHOe Ha3BaHWe. B oTyere
OTMETUTh, YTO COBPEMEHHBIC HCCIIECAOBAHUS MOKA3aJIM HAEHTHYHOCTH COCTaBa
TypHOYJIEBOI CHHU M OEPIMHCKON J1a3ypH, KOTOPBIE OTIMYAIOTCS TOJIBKO CTPOSHH-
€M KOMIUIEKCOB.

Axeaxomnnexc kobarema (Il) u eco paspywenue. HammcaTh CTEKJISTHHOW Ta-
JIOYKOW, CMOYEHHOU pacTBOopoM xyopuaa kobanpra (1), kakyro-mubdo nudpy wim
CJIOBO Ha (uibTpoBasibHOI Oymare. [TojcymuTe OGymary 10 MOYTH IOJHOTO HC-
YEe3HOBEHUsI HAJIIIMCH, a 3aTeM T10/IOTPETh Ha IUIAMEHH TOPEJIKH, T0Ka HaAMUCh HEe
cTaHeT BUAMMOM. OOpaTUTh BHUMaHHE HA MOciexyoniee 00ecBeUMBaHNE HAAIIU-
CH IIpH OXJIAXKJEHUH Oymaru. OnucaTh U 0OOBSCHHUTH OMBIT, UMES B BUAY, YTO IPO-
cteie woubl Co?" MMEIOT CHHIOI OKpacky, a akBaxommiekchsie [Co(H,0)e]*" —

PO30BYIO.

AmmunoxomniekcHoe coeounenue kobarema (II). K 6 kamsiM xiopuma Ko-
oanpra (I1) mpudaBuTH O KatuIAM 25%-i pacTBOp aMMHUaKa J0 BBITAJACHUS OCajIKa
runpokcuaa kobampsTa (II). [lony4eHHBIH 0CaJOK PAaCTBOPHUTH B M30BITKE aMMHUAKA.
PactBop mepememaTh CTEKISHHOHM IMMajoO4Kod, HAONIOAATh HW3MEHCHHE OKPACKU
pacTBOpa BCIEICTBHE OKHCIICHHUS MOTYYCHHOTO KOMIUIEKCHOTO COSIWHCHHS KO-
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[Ipunute B mpoOUpKy pacTBop cyiabduna Hatpus (2—3 karmum), HaOIronaTh BHITIA-
JIeHue ocajka (Kakoro BemecTna?).

B oruere onucarh ONBIT W HaNUCATh ypaBHEHHs peakLuii: a) 0Opa3oBaHUs aM-
MUHOKOMILIEKCHOTO coequnenus: kobanbta (II); 6) ero OKHCICHHS KHCIOPOIOM
BO3JlyXa; B) B3aMMOJEHCTBHsI aMMUHOKOMIUIeKkca kobanbra (I1I) ¢ cynpdunom Ha-
Tpusi. Caenarb BBIBOX 00 YCTOHYMBOCTH CTENEHEH OKHCICHUS +2 u +3 mid Ko-
0aybTa B HEKOMIUICKCHBIX M KOMIUIEKCHBIX COCIMHEHUSX, IMEsl B BHJLY, YTO OOBIY-
Hble coeauHeHus (coin) kobanbra (II) KMcIOpomOM BO3AyXa HE OKUCISIOTCS, U
TONBKO TUApOKcHA koOanmbTa (II) okmcnsercs oueHs MeaneHHO. Takke yka3aTh B
BBIBOJIC TPUYMHY pa3pylICHHsS aMMHHOKoMIUIekca ko-Oambra (III) cymbdumom
HATPHS, WCIONB3Ys 3HAYCHHS KOHCTAHTHI HECTOMKO-CTH Komiurekca (4-107°) m
npousBseenns pactsopumoctr CoS (41072,

AmmunoxomniexcHoe coedunenue nukens (II). K 6 xamismm pactBopa coiu HU-
kens (II) mpubaBute Mo Karmsim 25%-1 pacTBOp aMMHaka J0 BBITIAJCHAS OcajKa
rugpokcuna Hukens (II) u ero nanpHeifero pacTBOpeHus BCIeACTBUE 00pa3oBa-
HHS KOMIUIEKCHOTO coeinHeHust. OTMETUTh, KaK M3MEHSIETCS IIPH 3TOM IBET pac-
TBOpa. J100aBUTh K MOJYYCHHOMY PacTBOpY 2—3 KalUld pacTBOpa Cyiabdpuaa Ha-
Tpus. HaGmromaTh BeIageHue ocaaka (Kakoro Bemiectsa?).

B oTuere onucarh ONBIT M PUBECTH YPAaBHEHUS peakiuii 0Opa3oBaHUS aMMHU-
HOKOMIUTeKcHOTo coenmHeHus Hukens (II) m ero B3ammoneicTBus ¢ cymbhuIoM
Hatpusa. OOBSCHUTH NMPUYMHY Pa3pyLICHUS] KOMILIEKca CYJIb(GHIOM aMMOHHUS, HC-
1071b3ys 3HAUCHHUS] KOHCTAHTHI HECTOMKOCTH KoMiuiekca (2-107) u mpoussenenus
pactBopumocti NiS (1,4:10). Tlo ombiTy chopMyIHpoOBaTh OOLIME BBIBOX O
CBOMCTBaX KaTHMOHOB XeJie3a, K0OaJbTa M HUKENIA B PEaknusIX KOMIUIEKCOOOpa3o-
BaHUS.
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