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CMmech ra3oB, MOJYYEHHYIO IpH NpokanuBaHuu Hutpara meau(ll), morsnotwim BoaoH, IpH 3TOM
obpa3zoBayiack kuciora. Docdua Kampius 00padoTaIy BOJOW, IPU ITOM BBIISIUIICS ra3. ITOT ra3
OCTOPOKHO MPONYCTWIA 4Yepe3 TOPsYMil KOHLIEHTPUPOBAHHBIM PACTBOP IOJYYEHHOM KHUCIIOTHI.
Hanumure ypaBHEHUS 4ETHIPEX ONMCAHHBIX PEAKIIUA.
Oxcup antoMUHUS CIUIaBUIIU ¢ KapOoHaToMm HaTpus. [lomyuyeHHBINH MPOIYKT paCTBOPUIIU B U30BITKE
consiHoi  kucnoTel. K oOpaszoBaBimiemycs pacTtBopy A00aBuiIM H30BITOK aMMHUAYHOM BOJIBI.
Brmasmmii ocagok oTaenunaud u oopadoTtanu U30BITKOM pacTBOpa ruipokcuia kaius. Hamummre
YpaBHEHHUS YETHIPEX OMHUCAHHBIX PEAKIIHIA.
K pactBopy cynbdara xenesa(lll) mpubaBunu pacTBop TMAPOKCUAA HATPUS. BeimaBmuii Oypbiid
0CaJIOK OT(QHILTPOBAIN U POKATIIIN. TBEPABII OCTATOK PaCTBOPUIU B MOJIOBOJIOPOAHON KHUCIIOTE.
[Tony4yeHHyr0 CONb BBLACTHIM U 00AaBWIM K pacTBOpY HUTpaTta cepebpa. Hanummure ypaBHEeHUs
YETBIPEX ONMHUCAHHBIX PEAKIU.
[Tpu B3aumozeicTBUM Cynb(duIa aTlOMUHUS C BOAOW BBIACIMICS ra3. ITOT a3 COXIVIA B U30BITKE
kucnoposa. [TpoaykTel cropanusi OTJIOTHIIA U30BITKOM pacTBOpa ruApokcuaa autud. [lonydennas
COJIb IIpOpearupoBaja ¢ pacCTBOPOM, COAEPKAIIUM TUXPOMAT Kallus U CEpHYIO Kucnoty. Hanumure
YpaBHEHUS YETHIPEX OMUCAHHBIX PEAKIIHIA.
Cynshun memu(l) coxriam B u30bITKe Kuciopoaa. OOpa3oBaBHIMICS ra3 MOTJIOTHIN PAacTBOPOM
cynbdara sxeneza(lll). IMTomydeHHOe coeqMHEHHE JKelle3a BBIACIWIA M JOOABHIH K PacTBOPY
THJIPOKCUIA HATPpHsl. BeimaBmmii ocagok 06padoTany NepoOKCHIOM BOIOPO/IA, IPH STOM HAOIIIO AN
M3MEHEHUe 1BeTa ocaka. Hanummre ypaBHEHNs YETHIPEX ONMMCAHHBIX PEAKIIUI.
['unpun Kanblsl pacTBOPWIM B BojJe. BblaenuBuIuiics ra3 NPONYCTUIM HAJ pPacKalEHHBIM
nopoikoM okcuaa meau(ll). O6pazoBaBiieecss TBEPIOE BEMIECTBO PACTBOPWIM MIPHU HArPEBaHUU B
KOHIIEHTPUPOBAHHON cepHOMl kucnore. [lomyuyeHHyI0 cOlb BBIOCIUIN M J00AaBHIK K PacTBOPY
nonuaa kanus. Hamummure ypaBHEHUS 4eTHIPEX OMMCAHHBIX PEaKIU.
CunuMuuy KanslMsg HoMecTWiaun B Boxy. OOpa3oBaBLIMiicss HpuM 3TOM Ta3 MpoOpearupoBail ¢
kuciaoposioM. IlomyyeHHoe TBEpAOE BEUIECTBO CILIABWIM C (ocdaToM Kalblus U YIIEPOAOM.
OOpa3oBaBiieecss MpU 3TOM MPOCTOE BEIIECTBO 00padoTany KOHLEHTPUPOBAHHOM a30THOMN
KucioTo. Hanummre ypaBHEHUS YETBIPEX ONUCAHHBIX PEAKIUH.
Oxcup azora(ll) mpopearuposai ¢ kucmopogom. OOGpa3oBaBIiieecs: MPHU 3TOM BEIIECTBO CMEIIATIH C
KHACJIOPOIOM M TMpPONYCTHJIM depe3 BOAY, NpH 3ToM oOpa3oBajach KHcIoTa. B ropsumii
KOHIICHTPHPOBAHHBII PaCTBOP ATOM KHCIOTHI moMecTriin okcu xkene3a(ll). O6pasoBapuryrocs colb
JKene3a BBIICIMIM U MOMECTHJIM B pacTBOp KapOoHara kanus. Hamummire ypaBHEHHMsS 4eTBIpEX
ONMCAHHBIX PEAKIIH.
KapOun amomunus coxriau B kuciaopozae. OOpa3oBaBIIMICS MpU ATOM ra3 MPOMYCTUIH 4Yepes3
M30BITOK pacTBOpa ruapokcuaa Hatpus. K momydeHHOMYy pacTBOpY HMPHWIMIM pacTBOp CyibdaTa
xpoma(lll), mpu sTomM Habmromanu BhIMAJEHHE OcCajJKka U BblaereHHe OecuBeTHOro rasza. Ocaaox
OTIeNuIM W 00paboTanu TNpU HArpeBaHWU PAcTBOPOM, COJAEpKAllUM IEPOKCHJI BOJOpOJa U
THJIPOKCHUJ KaJIUsl, IPU 3TOM PacTBOP MpHOOPEN kKENTYy0 oKpacky. HanummTe ypaBHEHUS 4eThIPEX
ONMCAHHBIX PEAKIIH.
KapOua anoMHHHS TOJIHOCTBIO PacTBOPUIM B OpoMoBoJopogHOW kucinoTe. K momydeHHOMY
pacTBOpy J00aBHIIM pacTBOP CyIb(PHUTA Kalus, IPU 3TOM HaOIr01a1M 00pa3oBaHue Oenoro ocaaka u
BbIJIeJIeHHE OECIIBETHOIO ra3a. ['a3 moryioTuiiv pacTBOpoM IuxpomaTa Kajlusl B IPUCYTCTBUU CEPHOMN
kucnoTel. OOpa3oBaBIIyIOCS COJIb XPOMa BBIACIWIM M J00AaBWIM K PAcTBOpY HUTpara Oapus,
Ha0JII0 /1AM BbIAENIeHUE ocaaka. HanumuTe ypaBHEHHS YeThIPEX OMMCAHHBIX PEaKIuil.
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Xmopar Kanus TPOKAIWIW B TPUCYTCTBHUHU Karajiu3aTtopa. BeienuBimmiicss OECIBETHBIM ra3
popearupoBaig ¢ pacKal€HHBIM Kelle30M ¢ O0pa3oBaHHWEM Kelle3HOW oKanuHbl. [lomyueHHOE
BEIIIECTBO PACTBOPUIIM B KOHLIEHTPUPOBAHHON a30THOM KHCIIOTE, IIPH 3TOM HAOJIIOIAJIN BbIIEICHUE
Oyporo raza. OOpa3oBaBIIYIOCS COJb BBLACTHIM M JOOABHJIM K pacTBOpy KapOoHara Kaiws,
HaOmromanu oOpa3zoBaHue Oyporo ocajka W BbIIEIEHHE Taza. Hamummre ypaBHEHHS UYeTBHIPEX
ONMUCAHHBIX PEAKLIUM.

@ocdar kanpliysg NPOKAIUIN C OKCHAOM KpeMHHUsS U yrinéMm. OOpa3oBaBiieecs MPOCTOE BEIIECTBO
npopearupoBajgo ¢ HU30bITKOM XJjopa. l[lodydeHHBIH OPOAYKT BHECTH B HU30BITOK pacTBOpa
ruapokcuaa kanus. Ha oOpa3oBaBiimiicss pacTBOp MOACHCTBOBAIM M3BECTKOBOU BojoW. Hamumure
YPaBHEHUS YETBIPEX ONUCAHHBIX PEAKIUH.

Okcu allOMUHUSI PAacTBOPUIIM B pacTBOpe Trujapokcuaa Harpus. K momydeHHOMY pacTtBOpy
n00aBHIIM U30BITOK pAacCTBOPA a30THOM KUCIOTHI. [loydyeHHOE coeTMHeHNE aTFOMUHUS BBIICITUITH U3
pacTBOpa, BHICYHIMIIM U MPOKaIuian. CMech ra3oB, MOJYYEHHYIO MPU MPOKATUBAHUHU, MPOMYCTUIN
4yepe3 pacTBOp TUIpoKcuaa Kanplusd. Hanumure ypaBHEeHUS YETHIPEX OMUCAHHBIX PEAKIIH.
Hatpuii mpopearuposan ¢ Bogoi. Uepes o6pa3oBaBmuiics pactBop mnpomycTtiiiu okcua cepbi(IV) no
oOpa3oBanus cpeaneit conu. [lomydeHHYI0 MPU 3TOM COJb TOMECTHJIM B PacTBOpP, COAEpKAIIUN
JTUXpOMAT HATPUS U CepHYI0 KucnoTy. OOpa3oBaBIleecs: MPU STOM COSIUHEHHE XpoMa BCTYMUIIO B
PEeaKIMIo ¢ pacCTBOpOM KapOoHata HaTpus. Hanuiure ypaBHEHHS YE€ThIPEX OMUCAHHBIX PEAKIIUM.
Kanwmii pactBopunu B Bozge. Uepe3 o0pa3oBaBIIMiiCS pacTBOP MPOIYCTUIIH Ta3, MOJYYECHHBIH MpH
JecTBUM Ha cepedpo KOHIICHTPUPOBAHHOW a30THOW KucinoThl. K oOpa3oBaBmiemycst mocie
MPOIYCKAHHSI Ta3a pacTBOPY [00AaBWIM BOJHBIM pacTBOp IepMaHraHaTa Kanusg. Hamummmre
YpaBHEHUS YETHIPEX ONMUCAHHBIX PEAKIUH.

[lepokcun Bomopoda Harpend B NPUCYTCTBHM KaTanu3aropa. BeinenuBiimiics OecIBETHBIA Tra3
popearupoBaj ¢ pacKal€HHBIM jKelle30M ¢ OOpa3oBaHHMEM jKelle3HOM okanuHbl. [lomyueHHOE
BEIIECTBO PACTBOPHIIM B KOHIICHTPUPOBAHHOM a30THOM KUCJIOTE, IPU 3TOM HAOIIOalN BhIACICHUE
Oyporo raza. OOpa3oBaBIIyIOCS COJIb BBIACTWIM W J00aBWIM K pacTBOpy KapOoHaTa Kaiwus,
HaOmoanu obpa3oBaHue Oyporo ocajaka M BblJIeleHHME raza. Hamummre ypaBHEHHsS! YEThIPEX
ONMCAHHBIX PEaKIIHM.

Harpuit npopearupoBai ¢ Bogoi. Yepe3 oOpa3oBaBIIMIACS PacTBOP MPOMYCTUIIN Ta3 C HEMPHUSITHBIM
3amaxoM, IOJIYYCHHBIH B PE3YJIbTATE B3aUMOJCUCTBUS KaJIbLHsS C KOHLUEHTPUPOBAHHOW CEPHOU
kucnoToi. OO0pa3oBaBIIeecs COeTMHEHNE HATPUS IOMECTHIIN B PACTBOP, COJIEPKAIIUI TepMaHTraHaT
Kalusi U CEepHYI0 KHUCIOTY, NMPU ATOM 00pa3oBajoCh MPOCTOE BellecTBO. HamuiuTte ypaBHEHUS
YETBIPEX ONMUCAHHBIX PEAKIUN.

['unpun xanusi pacTBOpUIU B Boje. Uepes3 n30bITOK 00pa30BaBIIErocs pacTBOpa MPOMYCTUIIH Ta3 ¢
HETIPUATHBIM 3aMaxoM, MMOJYYeHHBIN NIPU ACHCTBUM HA MOAMJ Kajdus KOHIIEHTPUPOBAHHOW CEpHOMU
kucyoTel. K 0Opa3zoBaBiiemMycs mocie MpoIycKaHusl ra3a pacTBOPY J00aBUIIM pacTBOp cyibdara
amroMunus. Hanmummre ypaBHEHUS YETHIPEX OMMUCAHHBIX PEaAKITHi.

['unpokcun amOMHUHHS TOJHOCTBIO PAacTBOPWIM B cepHOM kuciore. K monydeHHOMY pacTBOpy
n00aBUIIM PAcTBOp cynbpuUTa Kajus, Mpu STOM HaOIoAanu obOpazoBaHue O€Noro ocajaka u
BbIJIeTIeHHe OeCIBETHOTO Ta3a. ['a3 MorIoTHIIN pacTBOPOM TUXpOMAaTa HATPUsl B MPUCYTCTBUU CEPHON
KucnoTel. OOpa3oBaBIIYIOCS CONb XpOMa BBIACIUIN U J00aBUIM K pacTBOpy (ocdara HaTpus,
HaOII01aTH BBIAICTIEHUE Ocaaka. HamuimmTe ypaBHEHHs Y€THIPEX OMMCAHHBIX PEaKIUil.
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AmomuHu# craBwin ¢ cepod. OOpasoBaBIIeecss BEIIECTBO TMOMECTHJIM B HM30BITOK pacTBOpa
ruapokcuaa Hatpus. OHO U3 MOITYYEHHBIX IPU ATOM BELECTB BBIACIWIN U IIOMECTHIIM B PacTBOD,
COJIep KL TepMaHTaHaT KaJlus U CepHYI0 KucioTy. OOpa3oBasiiiee Mpu 3TOM MPOCTOE BEIIECTBO
[IPOpPEarupoBajo IpU HArpEeBaHUU C KOHLEHTPUPOBAHHBIM pPAaCTBOPOM TMJIPOKCHAA Kallusl.
Hanumure ypaBHEHUS 4ETHIPEX ONMCAHHBIX PEAKIIUA.

I'mppokcun amomunus npokanunu. [lomydeHHoe TBEpHOE BEUIECTBO IIOMECTUIM B PacTBOP
rupokcuaa kamus. Yepes oOpazoBaBIIMICS MPO3payHbIil pacTBOp MPONYCTHIIM H30BITOK rasa,
MOJIYYCHHBIM TPU JCHUCTBUM HA OpPOMHJ HATPHS KOHIICHTPHUPOBAHHOW CEpHOW KHUCIOTHL Ilpm
NPOMYCKaHUM raza HaOJIIAaIoch BbIMageHHe Oenoro ocajnka. HanumumTe ypaBHEHHUS 4YeTBIPEX
OIIMCAHHBIX PEAKLIUM.

K pactBopy xnopuaa sxenesa(lll) mpubasunu pactBop kapboHara HaTpusi. BeimaBmmii Oypslii ocamnok
oTHUABTPOBAIM H TpOKaduau. Han mnodydeHHBIM TBEPIBIM BEUIECTBOM IIPU HAarpeBaHUU
IPOIYCTUIIN yrapHbii ra3. ['a3000pa3Hblil IPOAYKT PEAKILMHU IPOIYCTUIN YEPE3 PACTBOP CHUIIMKATA
HaTpuda. Hanuimure ypaBHEHUS 4ETBIPEX ONMCAHHBIX PEAKLIUM.

['a3, nomy4yeHHbI npu 00pabOTKEe HUTPHUAA KalbLUs BOJOW, MPOIYCTUIIM HAJ HArpeThIM OKCHIOM
meau(ll). IlomydyenHoe TBEpHOE BEIIECTBO PACTBOPWIIM B pPa30aBICHHON a30THOW KHCIIOTE.
OOpa3zoBaBuIuiicss pacTBOp COJNM TMOABEPIIM 3EKTpoiau3y. Hanumunrte ypaBHEHHsI 4YeThIpEX
OIMCAHHBIX PEAKIIHAM.

Oxkcupn xene3a(lll) mpopearupoBan ¢ a3oTHON kucinoTod. OOpa3oBaBLIMIICS PacTBOpP BBITAPUIIY,
MOJIyUEHHYIO COJb HpOKaawid. TBEPHABIM oOcCTaTOK 00paboTany HOJOBOJAOPOJHOM KHCIOTOM.
[TosryueHHOE MPOCTOE BELIECTBO MPU HArPEBaHUM BCTYIWIO B PEAKLMIO C KOHLUEHTPHUPOBAHHBIM
pacTBOPOM I'MApPOKCHAA HaTpus. Hanummre ypaBHEHUS 4ETBIPEX ONMCAHHBIX PEAKLIHM.

AnroMuHHI TTpopearupoBai ¢ xyiopoM. [lonyueHHoe BeliecTBO A00ABUIM K pacTBOpY KapOoHarta
Hatpus. OOpa3oBaBHIMICS OcCafoKk oOpaloTanu pacTBOpoM rujapokcujaa Harpus. K pactBopy
HOJy4EHHOr0 BEIeCTBa J00aBUIM M30BITOK pacTBOpa cepHOW KuciaoThl. Hamumure ypaBHEHUs
YETBIPEX ONMUCAHHBIX PEAKIUN.

Oxcun memu(ll) pactBopwiim B pacTBope cepHOW KHCIOTHL. Yepe3 0Opa30BaBIIMIICS pPacTBOP
NPONYCTUIM Ta3 C HENPUSATHBIM 3alaxoM, IOJYyYEHHBIM TMpu JAeWCTBUM Ha MAar"u
KOHLEHTPUPOBAHHOMN cepHOM KuCIOoThI. [Ipu npomnyckanuu rasza HabIr01a10Ch BbINAJACHUE YEPHOTO
ocanka. IIpu HarpeBaHMHM 3TOro OCaJKa C KOHIIEHTPUPOBAHHOW a30THOW KHCIOTOW BBIAEITUIICS
Oypblif ra3. Hanumunre ypaBHEHHs YEThIPEX OMMCAHHBIX PEAKIIUH.

Cwmech okcupa azora(lV) u kucnopoaa morioTHIN BOIOH, IPU 3TOM 00pa3zoBaiach kuciora. OKCH
xene3a(lll) crmaBuiam ¢ TBEPABIM THAPOKCHUIOM HATPHS, IPH 3TOM 00pa30BajCs TBEPbIH OCTATOK.
OTOT OCTATOK PAaCTBOPHIM B U30BITKE PacTBOpa MOIy4eHHOW KHUCIOTHL. OOpa3oBaBIIyIOCA COJb
JKele3a BBIIETWIM M MOMECTUIM B pacTBOp KapOoHaTa Kanus. HamuiuTe ypaBHEHUS 4YeTBIPEX
ONMCAHHBIX PEAKIIHM.

K pactBopy xsopuna Oapusi nob6aBwin pactBop cyinbdara HaTpus. Ocafok OTAETWIH, a W3
MOJIyYEHHOT'O PacTBOPA BBLACIUIN COJIb, BHICYIIIIN €€ 1 00paboTaii KOHIEHTPUPOBAHHON CEPHOI
kucinoToid. OOpa3oBaBIIMKCSA Tra3 pacTBOPHJIM B BOAE M B IOJYYEHHBIH pacTBOp MOMECTHIIU
xKenezHyro okanuHy. OfHO U3 00pa30BaBIIMXCS MPU ITOM BELIECTB MPOPEATHPOBATIO C PACTBOPOM,
COJIEpIKalllM [IEpMaHraHaT KaJlus U COJIIHYIO KMCIIOTy. HanuimmTe ypaBHEHUS 4ETBIPEX ONMMCAaHHBIX
pEeaKuui.
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K pactBopy OpomoBomopona mobaBuiau kapOoHaT kanus. OOpa3oBaBIIYIOCS TIPH 3TOM COJIb
BBIJICJIAJIN, BBICYIIMIIN U 00padoTanyu KOHLEHTPUPOBAHHOM cepHOi KucnoToi. [TomyueHHoe mpoctoe
BELIECTBO pa3JeJIniau Ha ABe yacTu. OHY YacTh IOMECTHIIN B paCTBOP TMAPOKCUA KK U HAarPEJIU.
Bropyro 4acTh MOMECTUIIH B pPaCTBOP, COACPKAIINN CyTb(GUT KM U THAPOKCH HaTpusl. Hanumire
YPaBHEHUS YETBIPEX ONUCAHHBIX PEAKIUH.

K pactBopy cynbdara xeneza(ll) nobasmiu pactBop ruapokcuaa Hatpus. OOGpa3oBaBIIMKCS MPU
9TOM OCaJ0K OTICIUIU U 00paboTanu MepOKCUIOM BOJOPOJA, MPU ITOM HaONIOAAIH U3MEHEHHE
nBera ocangka. Ilomydyennoe Oypoe BemiecTBO 00paboTalii HMOAOBOJAOPOJHONW  KHCIOTOH.
O06pa3oBaBiieecs MpU 3TOM IIPOCTOE BEIIECTBO IOMECTHIINA B PACTBOP THAPOKCHIA KAllUsl U HATPEJIH.
Hanumure ypaBHEHUS 4ETHIPEX ONMCAHHBIX PEAKIIMA.

Hurpar natpus npokanunu. TBEpABIM NPOAYKT PEaKLMKM HArpeJnd ¢ MOAUIOM AMMOHMS, IIPU 3TOM
BBIJICTIWIICS T'a3, BXO/SIIUN B COCTAaB BO3/1yXa, U oOpa3oBasack colib. Coiab 00paboTamy MeT0YHbIM
pacTBOopoM miepMmaHranatra Hatpus. OOpazoBaBIIeecsi MPOCTOE BEIIECTBO MPOPEarupoBaIo MpU
HarpeBaHUU C paCTBOPOM I'MAPOKCcH/Ia Kanusd. Hanumure ypaBHEHHs YETBIPEX ONMHUCAHHBIX PEAKIIUi.
[Tpu snexTponu3e BoaHoro pactBopa nutpata menu(ll) Ha xarome Bbiaenuics meramul. Metamn
Harpenu ¢ okcunom meu(ll), mpu sTom 00pa3oBalioch COEAMHEHHWE KPAacHOTO I[BETa. IJTO
coequHeHHEe 00paboTany HeoOXOIUMBIM KOJTHYECTBOM KOHILIEHTPUPOBAHHON CEpHOM KHUCIOTHI MPU
HarpeBaHWU M HAOJIOAAJIH BBIICICHUE ra3a ¢ Pe3KUM 3amaxoM. [Ipu 1o6aBiieHUH K MOTyIHBIIEMYCS
pacTtBopy cynbhuma HaTpusi oOpasoBayicsi 4YE€pHBIA OCaJoK. Hamummre ypaBHEHHS YeTHIPEX
OIMCAHHBIX PEAKIIHMN.

['a3, momydeHHbIN pu 00pabOTKe CyIb(HIa ATIOMHUHHAS BOJIOW, COXIJIA B HEJAOCTATKE KUCIOPOIA.
[lonyyeHHOE TIpU 3TOM TBEPIOE BEIIECTBO PACTBOPUIIM B ropsyed KOHUEHTPUPOBAHHOW a30THOU
kucnote. BeigenuBinuiics Oyppli ra3 MpoONMyCTHIIM Yepe3 pacTBOp THApPOKcHAa Kanus. Hamummre
YpaBHEHUS YETHIPEX ONMUCAHHBIX PEAKIUH.

K pactBopy 6pomuna xenesa(lll) mpunmnu pactBop kap6onarta Hatpusi. OOpa3oBaBIIMiicS OCAIOK
Oyporo 1nBera OT(QWIBTPOBAJIM, MPOMBIIM U Mpokanwid. [lomyuuBrmiics mocie MpoKaJTuBaHUS
MOPOILIOK KPacCHO-KOPHUYHEBOTO I[BETa CIUIABUIU C TUAPOKCcHIOM Kanus. [lonydyeHHoe BeliecTBo
o0OpaboTanyu M30BITKOM COJSIHOW KHCJIOTBHI, B pe3ysbTaTe MOJYYWJIM PacTBOpP >KEITOrO IBETA.
Hanummnre ypaBHEHUS 4eTHIPEX ONMCAHHBIX PEAKIIMIA.

Kapbun antromunus coxrinu B kuciopoje. IlonydeHHoe TBEPOE BELIECTBO MOMECTHIIM B PAaCTBOP
rupokcuaa kamus. Yepe3 oOpa3zoBaBIIMICS MPO3padyHbIil pacTBOp MPONYCTHIIM H30BITOK rasa,
MOJIYYCHHBIM IIPU JIEHUCTBUM Ha MeIb TIOpsAYeld KOHLIEHTPUPOBAHHOW CEpHOM KHCIOTHL IIpu
NPOMYCKaHUM ra3za HaOJII0Aaoch BbIMageHHe Oenoro ocajnka. HamumumTe ypaBHEHHUS 4YeTBIPEX
ONMCAHHBIX PEAKIIH.

KpemuueByro kucinory mnpokanuinu. llomydeHHOe TBEPAOE BEIMIECTBO CMEMIAIUM C YrIEéM U
oprodocharom kanpius W npokamm. OOpazoBaBIIeecs MPOCTOE BEIIECTBO MPOPEArupoBajo C
u30bITKOM XJopa. IlomyyeHHOe BelecTBO MOMECTUIM B M30BITOK pacTBOpa TUApOKcHIa Oapus.
Harnnmmre ypaBHEHHUS 4eTBIPEX ONMCAHHBIX PEAKIIMIA.

Cynbhua nuuHKa moaseprian o0xury Ha Bo3ayxe. IlomydeHHoe TBEpPJOE BEIIECTBO MOMECTUIH B
pacTBOp ruIpokcuaa kKamus. Uepe3d oOpa30BaBILIMiiCS MMPO3pauHbId PacTBOP MPOMYCTHIN H30BITOK
ra3a ¢ HEIPUATHBIM 3aaxoM, ITOJIyYE€HHBIN ITPU JEHCTBUY Ha KalbIMil KOHIEHTPUPOBAHHOM CEpHOU
KkucinoThl. [Ipu nponyckanuu ra3a HabI0Jan0Ch BbiNajeHue 6enoro ocaaka. Hanummre ypaBHeHUs
YEeTHIPEX ONMHUCAHHBIX PEAKIIHIA.
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K pactBopy cynbduma amMmmoHus mpuOaBuian pactBop cyib(ara skenesa(ll). BemmaBmmit ocamok
OTJEIIUIIN, BBICYLIHIIU, a 3aT€M COXIJIA B U30BITKE KUCIOPOJIa, IPH 3TOM 00pa30Baics ra3 ¢ pe3KuM
3amaxoM ¥ TBEP/bIN OcTaToK. ['a3 mponycTriin yepes XJIOPHYIO BOAY, @ TBEPIbIIA OCTATOK IIOMECTUIIN
B PacTBOp, COACpKALIUN HOAMJ KallUsd M CEpHYIO KUCIOTy. Hammmmre ypaBHEHUS 4YETBIPEX
OIIMCAHHBIX PEAKLIUM.
I'mapup HaTpus pacTBOPUIM B COJIIHOW KucioTte. IloaydeHHbI pacTBOp MOABEPIIIN 3JIEKTPOIIU3Y.
['a3, BbIAENUBIIMICA Ha KaToje, MNPONYCTWIM INpu HarpeBaHuu Haja okcugoM wmeau(Il).
OO0pa3oBaBiieecs: TBEpJO€ BELIECTBO J00AaBMIM K ropsyeMy pactBopy xjopuza sxenesa(lll), mpu
3TOM HaOJII0/lay pacTBOPEHME BellecTBa. HanumuTe ypaBHEeHHs 4eThIPEX ONUCAHHBIX PEAKLUH.
Cynbdpun meau(ll) coxrnmu B n30biTKe Kuciopoaa. OOpa30BaBIIMIACS Ta3 MOTIOTHIH PAacTBOPOM
cyibdara sxeneza(lll). INomyueHHoe coeauHEHHE >Kejie3a BBIACIWIM W J00AaBWIM K PacTBOPY
THJIpOKCUIA HAaTpHsl. BeimaBmmii ocagok 06padoTany NepoKCHIOM BOAOPO/A, IPH STOM HAOIII0 AN
M3MEHEHUE 1BeTa ocanka. Hanummure ypaBHEHHs YEThIPEX ONMCAHHBIX PEAKLIUN.
Hutpun nutus o6paboTanu BOJOH, IpU 3TOM BbIIENWICA ra3. TOT ra3 NPOMYCTHIIN Yepe3 BOIHBIN
pactBop cynbdara xpoma(lll), B pesynbrare yero obpazoBaics cepslii ocagok. Ocagok OTIEIHIN U
00paboTany mpu HarpeBaHWU pacTBOpoM, coxepkainumM runoxiaoput kamus (KCIO) u ruapokcun
KaJIMsl, ¥ MOTy4rIn KENThIN pacTBop. Ilpu no6aBaeHnn cepHON KUCIOTHI K OJTYYEHHOMY pacTBOpPY
€ro 1BeT U3MEHWICA Ha opaH)keBbli. HanuiuTe ypaBHEHUs 4eThIPEX OMMCAHHBIX PEaKIUil.
Imapun kanus oOpabortamu Bojoi. [lpu B3ammoneiictBum okcuaa xpoma(VI) ¢ monydeHHbIM
pacTBOpoM 00pa3oBaJICsl PACTBOP KENTOTO MBETA. DTOT PAaCTBOP 00pabOTaIM CEpHON KUCIOTOH H
BBIIETIWIIA COJIb OPAHXKEBOI'O I[BETA. OJTa COJIb BCTYNMWJIA B PEAKIMIO C KOHLUEHTPHUPOBAHHOMN
OpoMOBOIOPOIHOM KUCIIOTOH. HanuimuTe ypaBHEHHs YETBIPEX ONMUCAHHBIX PEAKLUH.

2016
Menp pacTBOpUIIM B KOHIIEHTPUPOBAHHOW a30THON KHcOTe. BhienuBimiics raz nporycTuin Haj
HarpeTblM mopoukoM IuHKa. OOpa3oBaBlieecs TBEPAOE BELIECTBO J00AaBWJIM K pacTBOpY
rUJIpoKcuaa HaTpus. Yepes3 MOydyeHHbIH pacTBOp HMPOMYCTHUIM HM30BITOK YTJIEKHCIOro rasa, mpu
3TOM HabJo1anu oopazoBaHue ocaaka. Hanummre ypaBHEHHs YETHIPEX OMMCAHHBIX PEAKIIHM.
ConsiHy!0 KHCJIOTY HEWTpanu3oBaiu KapOoHaToM HaTpus. llomyuyeHHBIH pacTBOp MOJABEPIIU
anektponunzy. ['a3, BeIaeIUBIINICS Ha KaTo/e, MPOIYCTUIIN NIPU HarpeBaHuu Haja okcuaoM meau(Il).
OO6pa3oBaBiieecs: TBEp0€ BEIIECTBO 100aBWIN K ropsiueMy pacTtBopy xjopuzaa xeneza(lll), mpu
3TOM HaOJII0JJaJIM PacTBOPEHUE BellecTBa. Hanuimmre ypaBHeHNs YeThIPEX ONMUCAHHBIX PEeaKLU.
XKenezo coxrnu B xjope. [lonydeHHyto coib 100aBWIN K pacTBOPY KapOOHaTa HaTpus, MPH 3TOM
BbINaji OypbIi 0CaloK, KOTOPBIH OT(UIBTPOBAIM U MpoKanwid. [TonyueHHOe BelecTBO pacTBOPHIN
B MOJIOBOJIOPOAHOM KHciaoTe. HanummuTe ypaBHEHHs YETHIPEX ONMMCAHHBIX PEAKIIHIA.
K pactBopy xsopuna xenesza(lll) npubasmiu pactBop kapOoHara HaTpus. Beimasmmii Oypblil ocagox
OTQUIBTPOBATM W MpokKaluiau. Haa mnomydyeHHBIM BEIIECTBOM IPU HArpeBaHUU IPOIYCTUIIU
yrapubiii ra3. ['a3000pa3HbIi TPOIYKT PEAKIMU TIOTJIOTUIIM HM3BECTKOBOW BOJIOM, MPU ITOM
oOpa3zoBaiics Mpo3padyHblii pacTBop. Hanuimre ypaBHEHUS 4ETHIPEX ONMUCAHHBIX PEaKLIUM.
X7opaT Kanus Harpeiau B IMPHUCYTCTBUM Karanu3aropa. [lonydeHHYI0 COib pacTBOPWIIM B BOJE U
nozBeprau ekrponnsy. Ha aHone Beienuics xENTo-3€NEHbIN ra3, KOTOPbI NPONMYCTUIN Yepe3
pactBop umonuaa Hatpus. OOpazoBaBlieecss B pe3yibTaTe 3TOM peakUud MNPOCTOE BELIECTBO
IIPOpearupoBajo NpHu HarpeBaHUU C paCTBOPOM I'MApPOKcUAa Kanus. Hanummre ypaBHEHHs YETBIPEX
ONMUCAHHBIX PEAKIIHM.
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[Ipu snexktponmse BomHOTO pacTtBopa cyibhara meau(ll) Ha karome BeImenwiIcsS Metami. Meramt
Harpenu ¢ okcugom meau(ll), mpu 3TOM 00pa3oBajoOCh COETUHEHHE KPAaCHOTO IBETa. ITO
coerHeHne 00paboTanu HeOOXOIMMBIM KOJIMYECTBOM KOHLIEHTPUPOBAHHOM a30THOW KHUCIOTHI IPU
HarpeBaHuu U HaOIroAaMM BhAETIeHHE Oyporo rasa. [Ipu no0aBieHnu K MOTyYHBIIEMYCS PacTBOPY
cynbduaa HaTpus oOpa3oBayics YEpHBIA ocaqok. Hamummre ypaBHEHHS YETBHIPEX OIMMCAHHBIX
peaKIui.

BpoMOBOZOPOAHYIO KHCIOTY HEWTpaau3oBalu TruapokapOoHatoMm Kanus. IlonyudeHHas coib
popearupoBsajga C pacTBOPOM, COAEpXKAIUM JUXpPOMAT Kalusd U CepHyro Kkuciory. Ilpum
B3aMMOJIEHICTBUM 00Pa30BaBIIEroCs MPOCTOrO BELIECTBA C ATIOMUHUEM IMOJIYYMIIH COJb. DTy COJb
pPacTBOPWIIM B BOJIE M CMEIIATH C PACTBOPOM Cynb(uaa HATpHs, B pe3ysbTaTe 4ero oOpazoBalics
0CaJloK U BelaenwiIcs ra3. Hanumure ypaBHEHUS 4ETHIPEX ONMCAHHBIX PEAKIIUM.

XJIopu1 alOMUAHMS HArpesu ¢ KanueM. [1omydeHHblil B pe3ysabTaTe METaJul IOMECTHIIM B pAcTBOP
TUAPOKCUAA Kansg. Hepe3 IONYYMBIIMMICSA IIPU 3TOM PacTBOP NMPONYCTHIM YIJIEKUCIBIA Ta3, B
pe3yibTaTe HaOMOJanu BblMajgeHue Oenoro ocajaka. K ocraBmiemycst mocie OTIENEHHs Ocajka
pacTBOpy A06aBuiIM pacTBOop cynbdara sxeneza(lll). Hanummre ypaBHEHUS 4YEeTHIPEX ONMUCAHHBIX
pEeaKIuu.

AmromuHuit ipopearupoBai ¢ Opomom. IlomyueHHOe BemecTBO J0OaBMIIM K pacTBOpY KapOoHarta
HaTpus. OOpa3oBaBIIMICA OCAJOK 00padoTanM pacTBOpOM THIpokcuaa Hatpus. K pactBopy
MOJIyYEHHOTO BELIeCTBA JOOABHIM M30BITOK COJSTHOW KUCIOTHI. Hamummre ypaBHEHUS YeTBIPEX
OIMCAHHBIX PEAKIIHMN.

Ha tBEpapIl xyopua KaJblLMs NOACHCTBOBAIM KOHLEHTPHUPOBAHHOM CEPHOM KHUCIOTOM IIPU
HarpeBaHuu. BelnenuBmmiics ra3 pactsopunu B Boje. lIpm B3auMoAeMcTBMM IOJIy4EHHOTO
KOHLEHTPUPOBAHHOTO PacTBOpa C AUXPOMATOM KaJldsl BBIIEIWICA >KENTO-3€JEHBIA ra3. DTOT ras
HpPOMYCTUIN uepe3 pacTBop xjiopuia skeneza(ll). K nmomydenHomy pactBopy n00aBWIIM PAacTBOP
kapOOHaTa HAaTpHs W HaOMIOJANM BBINAJEHUE OCajika M BblJesIeHUe raza. Hanumumre ypaBHEHMs
YETBIPEX ONMUCAHHBIX PEAKIUN.

®ochop cmewmanu ¢ kanbuueM U Harpeid. [lonydeHHOe mpH 3TOM BEIIECTBO MOMECTUIN B BOMY.
BorgenuBimiicss ra3 mponycTUIN Yepe3 pacTBOp, COAEPIKAILUI NepMaHraHaT HaTpUsl U THIPOKCH]T
HaTpUs, B pe3yJIbTaTe pacTBOP NpUOOPEN 3en€HYI0 OKpacKy. OHY U3 MOIYYEHHBIX COJIEH BBIICINUIN
U 100aBWIN K pacTBOpPY cyib(puTa HaTpus. Hanumnre ypaBHEHUS 4eThIPEX OMMCAHHBIX PEaKIUil.
Yepes pacTBOp THAPOKCHIA HATPUS IPOMYCTHIIN N30BITOK yrilekucioro rasa. [TomydenHoe npu 3Tom
BEIIECTBO BBIACIWIN W3 pPAcTBOpa, BBICYIIMJIM W mnpokaauiaud. OOpa3oBaBuIytocs IoOcie
NPOKAJIMBAaHUS COJIb PACTBOPWIIM B BOJIE M MPHIMIN pacTBOp Opomuia xkene3a(lll). Beinenupmmiics
IIPU 3TOM OCAJOK OTAEIWIM MU IMOMECTWIM B PacTBOP HMOAOBOAOPOJHOW KHCIOTHL. Hanummmre
YPaBHEHHUS YETHIPEX ONMHUCAHHBIX PEAKIIHI.

['unpokapOoHaT HaTpus CMEIIATd C pacTBOPOM THIpokcujaa HaTtpus. K moiyueHHOMY pacTBOpy
nob6aswm pactBop Opommma xpoma(lll), B pesynapTare Wero BbIMAT OCAaJOK M 0Opa3oBayCs Tas.
Ocanok OTAEeNWIN, MOMECTUIIM €r0 B PACTBOp, COAEPIKAUIUN IMEPOKCH]I BOJAOPOAA U THIPOKCHU]
Kanus, U Harpenu. [lonydyeHHyro B pe3ysbTaTe COJib IIOMECTHIIM B PAacTBOP CEPHOM KHCIOTHI U
HaOJII01aIM U3MEHEHHE OKpacKu pacTBopa. Hamummre ypaBHeHUs 4eTHIPEX OMUCAHHBIX PEaKIuil.
['mapun xanust pacTBopuiu B Boje. K moimydeHHOMY pacTBOpY A00aBUIIHM MOPOIIKOOOPA3HbIH IUHK.
OO6pa3zoBaBiuiicst mpo3pavHblii pacTBOP BBIIAPUIIN, a 3aTeM NMpokanuin. Cyxoi 0CTaTOK pacTBOPHIIU
B C€pHOM Kuciore. Hanmnmure ypaBHEHMS YE€THIPEX ONUCAHHBIX PEAKIIUM.
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['unpokap6oHat HaTpus npoKaduin. [loydeHHy0 coJlb paCTBOPUIIM B BOJIE M CMEILIAIH C PACTBOPOM
OpoMu/Ia aIFOMUHUS, B PE3yIbTaTE YeTr0 00pa30BaliCs 0CaI0K U BhIIETHIICS OecBeTHBIN ra3. Ocaaok
o0paboTanu M30BITKOM pacTBOpa a30THOW KHUCIIOTHI, a ra3 MPOMYCTHIIM 4Yepe3 PacTBOP CHIIMKATa
kanud. Hanummre ypaBHEHUs 4ETBIPEX ONMCAHHBIX PEAKIUM.

Xpom coxriu B xjope. [losnydeHHas conb npopearnpoBajia ¢ pacTBOPOM, COJAEPKALIUM IIEPOKCHT
BOJIOpoJa M ruipokcu ]l Hatpusi. K oOpa3zoBaBiiemycs kENTOMY pacTBOPY A00aBUIH U30BITOK CEPHOM
KHCJIOTBI, LIBET PAcTBOpa M3MEHWJICS Ha OpaHkeBbld. Korga ¢ 3TUM pacTBOpOM IpopearupoBall
okcua Meau(l), uBeT pacTBopa cran cuHe-3elNE€HbIM. Hamuimre ypaBHEHUS! YETBIPEX OMMCAHHBIX
peaKIui.

[Tpu snexTponm3e BogHOro pacTBopa cyibdara menu(ll) odpazopancs metamn. MeTtamt pacTBOpUIU
B KOHIEHTPHUPOBAHHON a30THOW Kuciore. OOpa3oBaBIIYIOCS B pe3yiabTaTe COJIb BBLACTIIN U
npokanwin. [lomydeHnsiii TBEpABINA ocTaTOK 00paboTany costHON KUCIoTON. HanumuTe ypaBHeHUs
YETBIPEX ONMHUCAHHBIX PEAKIU.

K pactBopy HuTpara cepedpa q00aBUIM pacTBOP XJIOpUIa HATpus. BeimaBmmii ocagok OTAETWIH,
pacTBOp BBINAPWIIM, OCTABLIYIOCA CYXYH COJb IMpOKaduiaun Ha Bo3ayxe. [lomyueHHoe TBEpaoe
BEIIECTBO PACTBOPUIM B BOJE M JOOABUJIM PacTBOp IMEepMaHTraHaTa Kanus. BelmaBmimii ocamok
pacTBOPWJIM IPU HArpeBaHWM B KOHLUEHTPUPOBAHHOW COJIAHOW KucioTe. Hamumure ypaBHEHHs
YETBIPEX ONMHUCAHHBIX PEAKIIUM.

AMMMaK Harpeju ¢ KUCIOPOAOM B IPUCYTCTBUH Katanuzaropa. [lonydeHHslil ra3 mpopearupoBai ¢
kuciopogomM. OOpa3oBaBIIMiiCS B pe3ysibTaTe Oyphlil ra3 MPONMYCTUIIM Yepe3 XOJIOAHBIM PacTBOP
ruapokcuaa Hatpuss. OpHa u3 00pa3oBaBUIMXCSA COJIEH BCTYNWJIAa B PEAKIMIO C PacTBOPOM,
COJIepXKalIiM MEePMAHTaHAT KaJIusl U TUAPOKCHU Kanns. Hanummre ypaBHEHUs! YETHIPEX ONMUCAHHBIX
pEeaKIuu.

K pactBopy HHUTpaTa Kanblius 100aBmin pacTBop docdara HaTpus. BeimaBmuii ocagok OTAETWIH,
BBICYILIWJIM U 3aT€M MIPOKAIWIM B IPUCYTCTBUU yIiepoJa U okcua kpemuus. [lomydueHHoe npu 3Tom
IIPOCTOE BEIIECTBO PACTBOPWIIM B KOHLIEHTPUPOBAHHOM PAcCTBOPE a30THOM KHUCIOTHI, IIPU 3TOM
BblienwiIca Oypeiid ra3. IlodydeHHBIN Ta3 MOrJIOTHIM XOJOAHBIM PacTBOPOM THUIApOKcHIA Oapus.
Hanumunre ypaBHEHUS 4eTHIPEX ONMCAHHBIX PEAKIIM.

['a3, BbIENMBIIMICS TpHU B3aWMOAECWCTBMM MEpoKcuAa Bojaopoda ¢ okcugoM cepedpa(l),
IpopearupoBajg MpU HarpeBaHuu ¢ cyiabGuaoM LuHKa. OOpa3oBaBiieecss MpU ITOM TBEPIOE
BEIIIECTBO J00aBUIM K KOHLIEHTPUPOBAHHOMY PAaCcTBOpY T'mapokcuaa Hatpus. [lomydeHHyro coib
BBIJICJIMIIM U NTpoKanwivi. HanummTe ypaBHEHHs 4€ThIPEX ONMUCAHHBIX PEAKIIU.

CwMmemanu pactBopbl Xxjopuna Oapus M docdara Harpus. BeiaenuBmmiics mpu 3TOM 0OCaa0K
OTJIEJIWJIN U ITPOBEJIU MIEKTPOJIN3 OCTABLIETOCS pacTBOPA. Brlienupiniicss Ha aHO/E ra3 NPOILYCTHIIN
yepes ropsuuil pactTBop rupoxcuaa kanus. OnHy U3 NOTYyYUBIIMXCS IPU 3TOM COJIEN BBIICTUIN U3
pacTtBopa u crutaBuiu ¢ okcuaoM xpoma(lll) u ruapokcuiom kanus. Hanummre ypaBHEeHUs 4ETHIPEX
ONMUCAHHBIX PEAKIIHM.

Yepes pactBop cynbdara sxeneza(ll) mpomyctunm amvuak. OOpa30BaBIIMIICS MPU STOM OCATOK
OTJENWIN U 00paboTalil HEOOXOIUMBIM KOJTMYECTBOM KOHIIEHTPUPOBAHHON a30THOW KHUCIIOTHI, IPU
3TOM HaOJIOJIAJIM PAacTBOPEHHME OcaJka M BblIesneHHe Oyporo rasza. K monydeHHOMY pacTBOpy
n00aBHIIM pacTBOp kKapOoHaTa Kaus, a OypbIi ra3 MPOMYCTHIIN Yepe3 pacTBOP THAPOKCH 1A KaIbIIHSL.
Hanummure ypaBHEeHUs YETBIPEX ONHUCAHHBIX PEAKIIMM.
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Bomopon mnpomyctunu Hax HarpetsiM okcugom Menu(Il). IlomydeHHoe TBEpPIOE BEIIECTBO
pacTBOPWIN B KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTE IIPU HAarpeBaHUU, IIPU 3TOM BBIIEIWICA Ta3 €
PE3KUM 3armaxoM 1 o0pazoBayiach coiib. Coib BBIIEIUIN U JOOABHIM K PacTBOPY MOJMAA Kalus, a
BBIJIETIMBIIMICS a3 CMEIIAIU C XJI0POM U IPOIYCTUIIM CMECh Yepe3 U30bITOK pacTBOpa TMIPOKCHIA
Hatpus. Hanummre ypaBHEHHs YETBIPEX ONMCAHHBIX PEAKLIUN.

Hutpart natpus npokamwiu. TBEpAbI NPOAYKT PEAKLUU HArPEIU C MOAUAOM aMMOHHS, IIPU 3TOM
BBIJICJINJICS Ta3, BXOASIIUI B COCTaB BO3/1yXa, M 00pa3zoBasiack coib. Coib 00paboTanu pacTBOPOM,
CoJepXKalMM IEepPOKCU]] BOJAOpoJa M cepHyro KucioTy. OOpa3oBaBlieecs HPOCTOE BELIECTBO
IIPOPEArupoBajIo PU HarpeBaHUU C PACTBOPOM IMAPOKcUAA HaTpusA. Hanuimnre ypaBHEHUS YETBIPEX
OIIMCAHHBIX PEAKLIUM.

[Tpu snexTponuse BoxHOro pactBopa HuTpara meau(ll) momyumnm meramn. Meramn obpaboranu
KOHLICHTPUPOBAaHHOW CEPHOM KHCIOTOW IIPU HArpeBaHuM. BblaenuBHIMHCA B pe3yibTare ras
pOpearupoBai ¢ CEPOBOIOPOIOM C 00pa30BaHUEM MPOCTOTO BEUIECTBA. DTO BEIIECTBO HArpeiu ¢
KOHLEHTPUPOBAHHBIM PAaCTBOPOM I'MAPOKCUAA Kanus. Hanummre ypaBHEHHs 4ETBIPEX ONUCAHHBIX
pEeaKIuu.

Harpuii coxrnu B kuciopone. IlomydenHoe BemiecTBo obOpaboranu okcumoMm yriaepoma(lV).
["a3000pa3HbIil NPOAYKT peakuu IpopearupoBal NpU HarpeBaHUM C xkene3oM. llomydeHHbIN
YEPHBIM MOPOILIOK PACTBOPUIM B KOHLEHTPUPOBAHHOM a30THOM KHUCIOTE, IPU 3TOM HaOIr0jan
BblIeNIeHHE Oyporo raza. Hanummure ypaBHEeHUS 4EThIPEX ONMUMCAHHBIX PEAKLIUM.

Cepy pacTBOpWJIM B KOHIICHTPUPOBAHHON a30THOM KUCJIOTE MPHU HAarpeBaHuu. BeinenuBiiuiics npu
3TOM OyphIi Ta3 MPOMYCTHJIM HaJ HArPETHIM MOPOIIKOM Mmeau. [lomydeHHOE TBepIoe BEIIECTBO
pacTBOpwiIM B cosisiHOM kucnore. K oOpa3oBaBuiemycsi pacTBopy 100aBMIIM HOJOBOJOPOJHYIO
KUCIIOTY, NPH 3TOM HaOironanu oOpa3oBaHME OcCajlka M M3MEHEHHWe IliBeTa pacTBopa. Hammmure
YPaBHEHHUs YETHIPEX ONMMCAHHBIX PEAKLIMIA.

['a3, BBLACTUBIIMICS MPU MPOKAJIMBAHUM THIAPOKapOOHATa HATPHsl, MPOPEarupoBall ¢ pacTBOPOM,
HOJyYeHHBIM NP JOOaBIEHUH AIIOMUHUS K PacTBOPY ruapokcuaa Hatpus. OOpa3oBaBuIuiics npu
TOM OCaJOK OTIEIWJIM, U K OCTaBLIEMYCS pPACTBOPY J100aBHJIM pacTBOpP THUAPOKcHUIA Oapus.
Hanumure ypaBHEHUS 4eTHIPEX ONMCAHHBIX PEAKIIMIA.

[TpoBenu snexTponu3 BogHoro pactBopa Hutpara meau(ll). BeimenuBmwmiics mpu 3ToM ra3
npopearupoBail ¢ HatpueM. [lodydeHHOe mpH 3TOM BEHIECTBO PacTBOPWIM B XoioaHou Bozge. K
oOpa3oBaBlIeMycs pacTBOpY J00aBmin pacTBop cyibdaTa xpoma(lll) u Harpenu, mpu 3ToM pacTBOp
nproOpén >xEnTeIit 1BeT. HanummTe ypaBHEeHNs YeTHIPEX ONMMCAHHBIX PEAKLUH.

Ha TBEpabI XIOpUI MarHus MOJAEHCTBOBAIM KOHLEHTPUPOBAHHON CEPHOM KHUCJIOTOM IIpH
HarpeBaHuu. BrelnenuBmmiics ra3 pactBopunu B Boje. llpm B3auMMOAEMCTBMM IOJy4EHHOTO
KOHIEHTPUPOBAHHOTO PacTBOpa C AUXPOMATOM Kallusl BBIIEIHIICS >KENTO-3€NEHBIN Tra3. DTOT ras
poImycTuian 4epe3 pactBop xjopuaa xkenesa(ll). K momydenHomy pactBopy 100aBUIM pacTBOp
KapOoHaTa HaTpusi U HaOJIOJalM BbIMaJieHUWE OcajKa U BbIJIENeHHE ra3za. Hamumure ypaBHEHHS
YETBIPEX ONMHMCAHHBIX PEAKIUH.

[Tpu B3aumoneiicTBuu okcuaa cepbl(VI) ¢ Bomoit momyumnu kucnory. [lpu  oOpaborke
MOPOLIKOOOPA3HOr0 MOAM/A KAl KOHIIEHTPUPOBAHHBIM PAacTBOPOM ATOM KHCIOTHI 00pa30BAINCh
Cepble KpHUCTAUIbl IPOCTOrO BEIIECTBA. JTO BEIIECTBO IPOPEArMpPOBAIO C AJOMUHUEM.
[Tony4yeHHyO CONb PACTBOPUIIM B BOJIE U CMEIIAJIH C pacTBOPOM KapOoHAaTa HaTpus, B pe3yibTaTe
4yero o0pa3oBajics 0caJioK U BblAenuics ra3. Hanummure ypaBHEHUS 4eTHIPEX ONMMCAHHBIX PEaKIuil.
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Oxkcua meau(Il) obpabotanm pacTBOpoMm cepHOM KHUCIOTHL [lpu 3mekTponm3e oO0pa3oBaBIIETOCS
pacTBOpa Ha MHEPTHOM aHOJE BblAenwics ra3. ['a3 cmemanu ¢ okcuaoM azota(lV) u mormoruinm
Bojoi. K pazbaBieHHOMY pacTBOpPY MOJIYICHHON KHCIOTHI JOOABWIM MarHui, B pe3yJbTaTe 4ero B
pacTBope 00pa30BajOCh JBE COJIM, a BBIJIEIEHUS Ta3000pa3HBIX MPOJYKTOB HE MPOUCXOIMIIO.
Hanumure ypaBHEHUS 4ETHIPEX ONMCAHHBIX PEAKIIUA.
AmMMmuak mnponyctuind Haa HarpeteiM okcugoM Meau(Il). Ilomyuennoe TBEpmoe BeliecTBO
pacTBOPWIM B KOHIIEHTPUPOBAHHOM CEpPHOM KHUCIIOTe MpH HarpeBaHuu. OOpazoBaBLIYIOCS COJIb
BBIICTINIA U J00aBWJIM K pacTBOpy xjopuaa Oapus. BemaBmmii ocasok OTGMIBTpOBalU, a K
OCTaBILIEMYCsSI pacTBOpY M00aBUIM MOIWJ Kanus. Hanumure ypaBHEHHS YETBIPEX OIMMCAHHBIX
peaKuui.
@ocdar Kanpuus NPOKATHIN € KpemHe3emMoM U yriaém. OOpa3oBaBieecsi MPOCTOE BEIIECTBO
npopearupoBaio ¢ M30bITKOM XJopa. [lomydeHHBI NPOAYKT BHECTIHM B H30BITOK pacTBOpa
runpokcuaa kanus. Ha oOpa3oBaBiimiicss pacTBOp MOZCHCTBOBAIM M3BECTKOBOW BoAoi. Hamummre
YpaBHEHUS YETHIPEX OMUCAHHBIX PEAKIUH.
[Tpu HarpeBaHuu cMecu cynb(ara aMMOHHUS M THAPOKCHAA Kalus BbLAEIHICA ra3. B pesynbrare
B3aMMOJICHCTBHS MOBAPEHHOM COJNM C U30BITKOM KOHIEHTPUPOBAHHOTO PACTBOPA CEPHOU KHUCIOTHI
BbLICTUIICA Apyrou ras. IlomydeHHsle rassl mpopearupoBaiv. TBEPABIM NMPOAYKT 3TOW peakiuu
CMeEIlaJIi C HUTPUTOM HaTpus U Harpenau. Hanumumre ypaBHEHUs 4eThIPEX OMMCAHHBIX PEaKIUil.
["a3, BbIEIUBIIMIICS IPU NPOKAJMBAHUU TUApPOKapOOHAaTa HATpus, MPOpPEarupoBajl C PaCTBOPOM,
MOJTyYCHHBIM TIPU JOOABICHUH AMIOMUHUS K PacTBOPY ruapokcuaa Hatpus. OOpa3oBaBImImiics pu
TOM OCaJ0K OTHEJIMIM M K OCTaBUIEMYCS pacTBOpPY A00aBMJIM PacTBOP Aa30THOM KHCIIOTHI.
Hanuiure ypaBHEHHUS 4YETHIPEX ONMMCAHHBIX PEAKIIMil.
['a3, BpIIENUBIIMICA TpPU HArpeBaHWU HUTpaTa HATpUs, NpOpearupoBal IMpPU HATPEBAHHHU C
cynehuaom nuHKa. OOpaszoBaBiieecss MpH  3TOM  TBEPAOE  BENIECTBO  J00aBWIM K
KOHLICHTPUPOBAaHHOMY pacTBOPY TMApPOKcHIa HaTpus. [[oaydyeHHYIO COJb BBIIEIWIM U MPOKAIUIIH.
Hanuimre ypaBHEHHUS YETHIPEX ONMUCAHHBIX PEAKIIMil.
Bonopon mnpomyctunu Han HarpetbiM okcugoMm Meau(Il). Ilomydennoe TBEpAoe BeliecTBO
pacTBOPWIIM B KOHIIEHTPUPOBAHHON CEpPHOW KHUCIIOTE NMpU HarpeBaHuu. OOpazoBaBLIYIOCS COJIb
BBIIETWIIM U J00aBWJIM K pacTBOpy Xjopuaa Oapus. BelmaBmmii ocagok oTGUIbTpOBaIM, a K
OCTaBIlIEMYCsl pacTBOpY M00aBUIM MoauJ Kanus. Hamummre ypaBHEHMsI YETHIPEX ONMCAaHHBIX
peaKuuu.

2015
HNonoBogopoiHyI0 KHCIOTY HeHTpann3oBanu TuapokapOoHaTtoM Kanus. IlomydeHHass coib
popearupoBajga C pacTBOPOM, COAEpXKAIlUM JUXpOMAT Kalus U CcepHyro Kkuciory. [lpm
B3aMMOJIEMCTBUM 00pa30BaBLIETOCs MPOCTOrO BEUIECTBA C ATIOMUHHUEM IOIYYUIIU COJb. DTY COJb
pacTBOPWIIM B BOJIE€ M CMEUIAJIM C PacTBOPOM Cyib(duia xanus, B pe3yibTare 4ero oOpa3oBajics
0CaJIoK M BeIAEIWICS ra3. Hanummure ypaBHEHUS 4ETHIPEX ONMCAHHBIX PEAKIIHI.
Hutpar kanusa npokanunu. TBEPABIA NPOAYKT PEAKINUH HATPENH C MOAMIOM aMMOHHS, IPHU 3TOM
BBIJICJIWJICS T'a3, BXOJSIIMI B COCTaB BO3/1yXa, U oOpa3oBaiack coib. Coib 00paboTaiu MepoKCUI0M
Bostoposia. OGpazoBaBIIeecs: MPOCTOE BEIIECTBO MPOPEArHpoOBaI0 MPHU HArpeBaHWU C PAaCTBOPOM
rUApoKcHUaa HaTpusi. HanmuimmTe ypaBHEHHS 4eThIPEX OMUCAHHBIX PEAKLIUMN.
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Oxcun cepoi(1V) mpomycTuau uepes3 pacTBop cepoBogopoaa. OOpa3oBaBIIUICS MPU 3TOM OCAI0K
oOpaboTranu ropsyell KOHIEHTPHUPOBAHHOM a30THOW KHUCIOTOW. BriaenuBmmiics Oypblii ra3
MPOIYCTUIIN Yepe3 pacTBOp ruApokcuaa Oapus. [Ipu B3auMoaelcTBUM OJHOW U3 00pPa30BABIIMXCS
coJieil ¢ BOAHBIM pAacTBOPOM II€pMaHTaHaTa Kayiusi oOpasoBajcs Oypselii ocanok. Hammmure
YPaBHEHUS YETBIPEX ONUCAHHBIX PEAKIUH.

K pactBopy cynbdara meau(ll) nobaBmim pactBop xmopuna 6apus. Ocaiok OTASTHIA U TPOBEIH
AJIEKTPOJIM3 OcCTaBlIerocss pactBopa. OOpa3oBaBIIMICS Ha KaToAe METajul MpopearupoBall Mpu
HarpeBaHUU C KOHUEHTPUPOBAHHON CEPHOW KUCIOTOMN. BrinenuBuiniics ra3 BCTYNIUI B PEAKLHUIO C
pPacTBOPOM, COJIEpHKAIIUM IEPMAHTAHAT KA U TUAPOKCUA Kanus. Hanummre ypaBHEeHUs YETBIPEX
OIIMCAHHBIX PEAKLIUM.

Uepes pacTBop OpoMua amOMUHUS MPOMYCTHIN aMMHAK, IIPU 3TOM BBINIAJ OCA/I0K OEJIOro IBETA.
[lomy4deHHBIM OCalOK OTACIMIM W IOACHCTBOBAIM HA HETO PAaCTBOPOM THMAPOKCHIA Kalus, B
pe3ysbTaTe 4ero 0Ca0K MOJHOCTHIO pacTBOPUIICS. B momydeHHBI pacTBOp MO KaruisM A00aBIsIIN
cepHyto kuciory. CHadajga MpOMCXOAMIIO BBIMAJCHHE OENoro ocajka, a 3aTeM Mpu A00aBICHUU
HOBOU NOPLHHU KHUCJIOTHI — €ro MOJHOE pacTBOpeHue. Hanummre ypaBHEHUS! YETHIPEX ONMUCAHHBIX
pEeaKIuu.

Oxkcup xene3a(Ill) craBunu ¢ TBEpABIM KapOoHaToM Kanus. [lomyueHHoe B pe3ynbrare TBEpAOE
BELIECTBO pAcCTBOPWJIM B HEOOXOJUMOM KOJUYECTBE pacTBOpa CEpHOW KHUCIOTHL. Yepes
00pa3oBaBIIMIICS PACTBOP MPOIYCTUIIN aMMHUAK, B pe3yiibTaTte oOpazoBaiica Oypbiit ocagok. Ocanok
OTJIEUIIN U Npokanuiau. Hanummure ypaBHEHUs YETHIPEX ONMMCAHHBIX PEAKIIMIMA.

JKene3Hyro OKanMHy pacTBOPWIM B KOHILIEHTPUPOBAHHOW a30THOM kuciore. K momydeHHOMY
pacTBopy J00aBUIIM PaCTBOP THAPOKCHAA HAaTpusl. BoiaenuBimiicss ocaok OTASTUIN U MPOKAIIUIIH.
OOpa3oBaBiuiicss TBEPABIA OCTATOK CIUIABUIM C jKele3oM. HamuimmTe ypaBHEHUS YETHIPEX
ONMUCAHHBIX PEAKLUM.

[I'unpocynbdur kamus o6padoramu OPOMOBOJOPOAHON KHCIOTON. BhimenuBmiuiics mpu 3ToM ra3
cMemanu ¢ cepoBopoponoM. [lomydeHHoe TBEpHOE BEIIECTBO pPAcTBOPWIM B TOpsiuei
KOHIEHTPUPOBAHHON a30THOM KHUCIJIOTE, IPU 3TOM HaAOJI0JalI0Ch UHTEHCUBHOE BbleNIeHnE Oyporo
raza. ['a3 mpu oxJiax/1€HUH IPOIYCTUIIN Yepe3 pacTBOp rHaApokcuaa HaTpus. Hanummure ypaBHeHUs
YEeTBIPEX ONMHUCAHHBIX PEAKIIUM.

[[luHK TOJHOCTBIO pAcTBOPWIM B  KOHIICHTPUPOBAHHOM pacTBOpE THAPOKCHIA  Kallus.
OOpa3oBaBIuiicss MPO3pauHbIi PacTBOP BBIMAPHWIM, a 3aTeM NpoKamuid. TBEPABIA OCTATOK
pacTBOpMWIIM B HEOOXOAMMOM KOJIMYECTBE COJIIHOW KucioThl. K oOpa3zoBaBiieMycs Mpo3pavyHOMY
pacTBOpy n00aBMIM cynbhua aMMOHMS M Habmomanu obpazoBaHue Oenmoro ocajnka. Hamummre
YpaBHEHUS YETHIPEX OMUCAHHBIX PEAKIUH.

Okcujl 1MHKa CIUIaBUIM ¢ TBEPABIM KapOoHatoM Kamnusi. [lomyueHHOe B pe3ynbTate TBEPIOE
BEIIECTBO PACTBOPUIIN B HEOOXOIMMOM KOJIMUECTBE pacTBOpa CEpHOM KUCIOTH. B 00pazoBaBimiics
pacTBOp nmo0aBwIM Cyinb(uI HATpHs, B pe3yibrare 4dero obOpaszoBaiics Oenblii ocamgok. Ocamok
OTJIeIWIIM, BBICYIINJIM, a 3aT€M COXIJIM B M30BITKE KHciIopojaa. Hamuimmre ypaBHEHUS YEThIPEX
OMMUCAHHBIX PEaKIUM.

Ha nepmanranar Hatpust MOJeWCTBOBalM KOHIIEHTPUPOBAHHOW OPOMOBOIOPOIHONW KHCIIOTOM.
OO0pa3zoBaBiieecss MPOCTOE BELIECTBO BCTYNUJIO B PEAKUHUI0 C HArpeTbiM MOPOLIKOM IIHMHKA.
[Tony4yeHHOE BeIECTBO pacTBOPWIM B BOJE M J0OaBHIM pacTBop HuTpata cepedpa(l). Brimammii
0CaJIOK OTIEJIUIIU, a K OCTAaBIIEMYCSl pacTBOPY MPUJIMIIM U30BITOK PacTBOpa T'MAPOKCHAA KallHs.
Harnmmmre ypaBHEHHUS 4eTBIPEX ONMCAHHBIX PEAKIIMIA.
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XKeneso coxrau B xyope. [lonydeHHyro cosib 100aBWIN K pacTBOPY I'MIPOKCUAA HATPUS, IPU STOM
BbINai Oypelid ocanok. OcaJok OTAETHIN U PACTBOPUIIM B HOJOBOIOPOIHOM KucioTe. [lomyueHHoe
IIPOCTOE BEUIECTBO IIPU HArpEBaHUM BCTYIWJIO B PEAKLUIO0 C KOHLEHTPUPOBAHHBIM PAaCTBOPOM
rufpokcuaa kanus. Hanvmmure ypaBHEHUS 4ETHIPEX ONUCAHHBIX PEAKIIUiA.

Hatpuit coxrim Ha Bo3myxe. OOpa3oBaBiieecss BEIIECTBO MPH HarpeBaHUM oOpaboTanu
xyopoBogopogoM. IloydeHHOE mHpOCTOE BEIIECTBO KENTO-3€JEHOTO ILBETa IPU HArpeBaHUU
BCTYNWIO B peakiuio ¢ okcujaoM xpoma(lll) B mpucyrcrBuu ruapokcuna kaiaus. [Ipu oGpaborke
pacTBOpa OJHOM M3 00pa30BaBILUXCS COJICH XJIOpUAOM Oapus BbImai >kENTHIA ocafok. Hanumure
YPaBHEHHUS YETBIPEX ONMMCAHHBIX PEAKLIUIA.

@ocdar KaabIMA TPOKAIWIA C MEeCKOM U yriéM. IlomydeHHBIH ra3000pa3Hblii OKCHJ BCTYIWI B
PEaKIuIo ¢ xeIe3Hor okanumHon. OOpa3zoBaBIeecs MPOCTOE BEIECTBO PACTBOPUIIH B HEOOXOIUMOM
KOJINYECTBE ropsiueii KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, IPU 3TOM HaOJII01aIH BbIICICHUE ra3a
¢ pe3kuM 3anaxoM. K moiydeHHOMY pacTBOpY A00aBWIM pacTBOp KapOOHATa HATpUs M HAOIO AN
oOpa3oBanue Oyporo ocajaka M BblieleHHE ra3a. Hamumure ypaBHEHUS YETBIPEX OMMCAHHBIX
pEeaKIuu.

KapOonar kanpiust 00pabotany pacTBOPOM COJISHOW KUCIOTHI. [lomydeHHbIl ra3 npomnycTuin npu
HarpeBaHuu Haj packan€HHbIM yriném. OOpa3oBaBLIMiicsS B pe3yibTaTe ra3 CMEUIald C XJOPOM U
MPOIYCTHIIN CMECh Yepe3 U30BITOK pacTBOpa ruApoKcuaa Kamus. [lomydeHHsIii pacTBOp 100aBMIN K
pacTBopy OpoMuja amoMuHud. Hanumurre ypaBHEHUS 4ETHIPEX ONMCAHHBIX pEaKLU.

AmoMuHUM crtaBuin ¢ cepoil. [lomyyenHoe BelecTBO pacTBOPUIIM B COJISTHOM KHUCIIOTE, IIPU STOM
BhIJIEIWIICS Ta3. M30BITOK 3TOro rasa MpOMYCTHIIM 4Yepe3 pacTBOp, KOTOPBIA 00pa3oBajics Ipu
B3aMMOJCHCTBUY LIMHKA C KOHLICHTPUPOBAaHHBIM pacTBOPOM I'Hipokcuaa kanus. [Ipu nponyckanun
raza HaOJIoan0Ch BbIMajieHHe Oenoro ocajaka. Hamummure ypaBHEHHMsS YeTHIPEX OINMCAHHBIX
pEeaKIuu.

Menp pacTBOpMIM B KOHIEHTPUPOBAHHOW a30THOW kuciaore. B oOpa3zoBaBuuiics pacTBop
MIOMECTUJIM LIMHKOBYIO MIACTUHKY. [I0 OKOHYaHNN peakuuy IUIAaCTUHKY BBIHYJIH, @ K OCTAaBLIEMYCS
pacTBopy A00aBMIM U30BITOK pacTBOpa TUApPOKCUAA HaTpus. Yepe3 IMOJIydeHHBIM pacTBOp
MPOMYCTUIN U30BITOK YIJIEKUCIIOro ras3a, Mpu 3TOM Bblnas Oenblil ocagok. Hanummure ypaBHeHus
YEeTBIPEX ONMHUCAHHBIX PEAKIIUM.

Hutpar xanust npoxamwiu. [Ipum HarpeBanuu oOpa3zoBaBLIErocsi TBEPIOTO OCTaTKa ¢ OpOMUIOM
aMMOHWUS BBIJICJIUJIICS T'a3, BXOSIIUI B COCTaB BO3/1yXa, U 00pa3oBajach Cojb. Ty COJlb 00paboTanu
KOHIIEHTPUPOBAaHHON cepHOM kucinoroil. [Ipu 3ToM 00pa3oBasoch MPOCTOE BEIIECTBO KpPacHO-
KOPHYHEBOTO I[BETA. JTO BEUIECTBO NIPOPEArupOBAJIO HA XOJOLY C PACTBOPOM TMAPOKCH]IA HATPHSL.
Hanummre ypaBHEHUS YETBIPEX ONMCAHHBIX PEAKLIUN.

I'mnpokapOoHaT HaTpusi 00paboTanM pacTBOpPOM TuApokcuia HaTpus. I[lomydeHHBIN pacTBOp
cMemanu ¢ pactBopom Opomupaa kenesa(lll), B pesynprare dvero Bwimasnm Oypwlid OCAJOK U
oOpazoBasica ra3. Ocanok oOTHeNWIM U NOpoKamwid. TBEPABIA OCTaTOK pAacTBOPWIU B
MOJI0BOJIOPOAHOM KuciaoTe. HanuimmTe ypaBHEHHS YETHIPEX OMMCAHHBIX PEAKIIHIA.
BpoMoBOIOpOIHYIO KHCIIOTY HeWTpanu3oBaiu KapOoHarom Harpus. [lomyueHHBI pacTBOp
MOJIBEPIIN 3JEKTPOau3y. 1'a3, BbIIEIMBIIMICA Ha KaToAe, NPONYCTWIM IPU HAarpeBaHUM Haj
okcusioMm meau(1l). O6pa3oBaBiieecs TBEP10€ BEIECTBO TOMECTHIIN B KOHIIEHTPUPOBAHHBIN PacTBOP
a30THOM KHcIoThl. Hanumure ypaBHEHUS YETHIPEX ONMUCAHHBIX PEAKIINM.
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2014
Ha xpucrainmmyeckuil XJI0puj HaTpHs IOAECHCTBOBAIM KOHILICHTPUPOBAHHOM CEPHOM KHUCIIOTOM.
OO6pa3zoBaBmuiicst Ta3 pacTBOPUIM B BOJE U B MOJYYUBLIMICA PAacTBOP J00aBHIIM HEOOXOIMMOE
konmuecTBO okcuaa meau(ll). TlomydeHHBI pacTBOp CMeIIaay C pacTBOPOM HHTpaTa cepedpa,
BBIMABLIMHA MPH 3TOM 0CaAoK oTnenuin. K ocraBmemycs pacTBOpy A00aBUIM PacTBOP HOIMIA
kanudg. Hanumure ypaBHEHUs! YETHIPEX ONMMCAHHBIX PEAKIIM.
XnopaT Kanusi Harpend B IPUCYTCTBHM Karanu3aTopa. BeiienuBmimiicss OeclBETHBINM ra3
popearupoBaj ¢ packajJ€HHBIM JKeJIe30M ¢ 00pa30oBaHUEM KeJle3HON OKaluHbL. TBEPIBIA 0CTATOK
pacTBOPWIIM B HEOOXOAMMOM KOJMYECTBE KOHIICHTPUPOBAHHON CEPHOM KHUCIOTHI, MPH 3TOM
HaOJII01aJH BBIJIEJICHUE Ta3a ¢ pe3KuM 3anaxoM. K moixydeHHOMy po3padyHOMy pacTBOPY A00aBHIN
pacTBOp KapOoHaTa Kanus 1 Habaroanu oopazoBaHue Oyporo ocajaka U BblieneHue raza. Hanummure
YPaBHEHUS YETBIPEX ONUCAHHBIX PEAKIUH.
Uepes okcun menu(ll) mpu marpeBanmm mpomyctuinum okcuna yriaepoxa(ll). O6pasoBaBmieecs B
pe3ynbTaTe MPOCTOE BEIIECTBO PACTBOPHWIIA B KOHLIECHTPUPOBAHHOM PACTBOPE a30THOM KHUCIOTHI.
[TomyueHnHslii B pe3ynbTare Oyphlii ra3 MOTJIOTHIM PAcTBOPOM Tuapokcuaa Hatpus. K
0o0pa3oBaBIIEeMYCsl PacTBOPY AO00ABWIM TOJKUCICHHBIA CEPHOM KHCIOTOM pacTBOp AUXpomara
HaTpus. Hanummre ypaBHEHUs YETHIPEX ONMMCAHHBIX PEAKLIUN.
Oxkcul IMHKA CIUIaBWIM € TBEPABIM THApoKcHaoM kanus. IlomyueHHoe B pesyibTaTe TBEpAOE
BELIECTBO PACTBOPUIIU B HEOOXOIMMOM KOJIMYECTBE pacTBOPa CEPHOM KUCIOTHL. B 00pa3oBasmniics
pactBop noOaBuiu Cyab(ua HaTpus, B pe3ysibTare uyero oobpaszoBasics Oemnbiii ocamok. Ocamox
OTJICJIWJIM, BBICYIIMJIM, a 3aT€M COXIVIM B M30BITKE Kuciopojaa. Hamuimmure ypaBHEHUS YeThIPEX
ONMUCAHHBIX PEAKLUM.
['unpokapboHatr HaTpus npokanuinu. [lomydyeHHoe moOciae NpPOKaTMBAaHUS TBEPAOE BEIIECTBO
pacTBOPWIIM B BOJIE M cMelIanu ¢ pactBopoM Opomua sxxenesa(lll), B pesynbrate uero Boinan Oypslii
ocagok U oOpaszoBancs rasz. OcaloKk OTACTWIM U MPOKalWin. TBEPIBIA OCTATOK PacTBOPHIUA B
MOJI0BOIOPOAHOM KucinoTe. Hannmmre ypaBHEHNs YETBHIPEX ONMMCAHHBIX PEAKIIUM.
Kenezo pacTBopuin B pa30aBI€HHOM PACTBOPE CEPHOM KUCIOTHI, 00pa30BaBIIYIOCS COJIb BBIICIUIIH.
IIpr B3aMMOAEHCTBUM TOJYYEHHOW COJIM CO IICJOYHBIM pacTBOPOM ME€pMaHraHaTa Kajus
HaOJII0/1aeTCs BBINAJICHUE OCa/ika U U3MEHEHHE 1IBeTa pacTBopa Ha 3enéHblid. OcaZoK OTAEIWIN U
pacTBOpWIM B COJIsIHOW Kucnote. [TomyueHHbli pacTBOp Harpeid M MOMECTUIM B HETrO MOPOIIOK
Menu, MpH 3TOM HaOmoJand HW3MEHEeHHWe IBeTa pacTBopa. Hamummre ypaBHEHHS YETBIPEX
ONMCAHHBIX PEAKIIH.
I'mapocynbdut kanus o6paboTanu COITHON KUCIOTOH. BhaenuBIIMICS MpH 3TOM Ta3 cMeIaiu ¢
cepoBonoponoM. IlomyueHHOEe TBEpPAOE BEHIECTBO PACTBOPWIM B TrOpsSYed KOHLIEHTPUPOBAHHOU
A30THOW KHCIIOTE, IPHU 3TOM HaONI0AaJoCh WHTEHCUBHOE BbIAeNieHHe Oyporo rasza. ['a3 mpu
OXJIQKJEHUH MPOIYCTUIIM Yepe3 pacTBOp TUApOKcuAa HaTpus. Hamummre ypaBHEHHS 4eTBIPEX
ONMUCAHHBIX PEAKIIHM.
Hutpar cepebpa mpokammm. K  oOpa3zoBaBmemycs TBEPAOMY  OCTAaTKy  J00aBWIH
KOHIEHTPUPOBAHHYIO a30THYIO KHUCJIOTY, MPU 3TOM HaOJI0Jali MHTEHCUBHOE BhIJIeTIeHHE Oyporo
raza. ['a3 coOpaiy ¥ MOJHOCTBIO MOTJIOTHIIM PACTBOPOM THAPOKCHIA Kalius Npu oxjaxkiaeHuu. K
o0pa3oBaBIIEMYyCsl PacTBOPY MPHJIWIM PacTBOpP JIUXpoMaTa Kajusl, HOJKUCIECHHBIA CepHOMH
kucnoroi. Hanumure ypaBHEHUS YETBIPEX ONMUCAHHBIX PEAKLIUMN.
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Oxkcua xene3a(lll) cmaBunu ¢ TBEpABIM rUApOKcHIOM Kanus. [lomydeHHOE B pe3ynbrare TBEPIOE
BEIIECTBO pPACTBOPUIM B HEOOXOJMMOM KOJMYECTBE pacTBOpa CEpHOM KHUCIOTHL. Yepes
00pa30BaBIINIACS PACTBOP MPOIYCTUIIM aMMHAK, B pe3yibTaTe oopa3oBaiics Oypslii ocagok. Ocanox
OTZENINIIN U NpoKanuinu. Hanummure ypaBHEHUs YETBIPEX ONMCAHHBIX PEAKLUN.

[lepmanranar kanus NOPOKATWIH. B M30bITKE BBIJSIUBIIETOCS Ta3a COXIJIHA CEPOBOAOPOI.
["a3000pa3Hblil MPOIYKT peakuu CMEUIaid C CEPOBOAOPOJOM, IMPU 3TOM 00pa30BaIOCH MPOCTOE
BEIIECTBO KEJITOrO 1IBETa. DTO BELIECTBO HArpelu ¢ KOHIIEHTPUPOBAHHBIM PACTBOPOM TUIPOKCHUIA
kanus. Hanuiure ypaBHeHHs YeTHIPEX OMMCAHHBIX PEaKIHil.

Cwmech okcuna azora(IV) u kucinopoa nponycTuin yepes pacTBop ruapokcuaa kanus. [lonydennyro
IPU 3TOM COJb BBICYIIMIM M HpoKamwid. OCTAaTOK, MOJIyYEHHBIH I0CIE IMPOKAJIMBAHUSA COJIU,
pPacTBOPWIIH B BOJIC ¥ CMEIIAIN C PACTBOPOM HOAM 1A Kausl U CepHOU kucimotoi. Obpa3oBasiieecs B
XO0JIe ITOW peakLUu IPOCTOE BELIECTBO MPOPEArupoBao ¢ antoMuHueM. Hamuiure ypaBHEHUS
YETBIPEX ONMHUCAHHBIX PEAKIU.

[Tpu HarpeBaHMM CMECH XJIOpUJA aMMOHHUS U Tal€HOW M3BECTH BBIAENUIICS Ta3. ['a3 mpormycTtuian
yepe3 BoAHBIM pacTtBop HuTpara xpoma(lll), B pesynprate uero oOpazoBaiicsa ocamok. Ocalok
Harpesy ¢ KOHIEHTPUPOBAHHBIM PACTBOPOM, COICPIKAIIUM ITEPOKCH/I BOJIOPOAA ¥ THIPOKCH]T KA,
U pacTBOp MpuoOpéen xkETyro okpacky. [Ipu mobaBieHUH K 3TOMY pacTBOPY pa3z0aBIeHHON CEpHOI
KHUCJIOTBI €r0 OKpacka M3MEHWJIAach Ha OpaH)KeByro. Hamummre ypaBHEHMsI YETBHIPEX ONMCAHHBIX
peaKuHuii.

[Tpu BOocCTaHOBIEHUH OKCH/A LIMHKA YTapHbIM Ia30M 00pa3zoBaicst MeTaul. MeTasul mpopearupoBai
C KOHLEHTPUPOBAHHBIM PAaCTBOPOM THMAPOKCUIA Kaius ¢ 00pa3oBaHHUEM KOMIUIEKCHOM coyin. Yepes
pacTBOp CONM MPOIMYCTHIM H30BITOK CEpOBOJIOPOAA, MPU ITOM oOpaszoBajics ocanok. I[lpu
HarpeBaHUU STOT0 OCaJKa C KOHIEHTPUPOBAHHON a30THOW KHUCIOTOM BBIIEIHICS Oyphli ras.
Hanummre ypaBHEHUS 4eTHIPEX OMUCAHHBIX PEaKIUH.

B pactBop cynehara menu(ll) momectmiu skene3nyro miaacTHHKy. Ilo OkoHUaHUM peakuu
TUTACTUHKY BBIHYJH, @ K 00pa30BaBIIEMYCs 3€JICHOBATOMY PacTBOPY 100ABIISIH 1O KaIlIsiM pacTBOP
HUTpaTa 0apus 10 TeX IMOp, MOKa HEe MPEKpaTHiIoch o0pa3zoBanue ocaaka. Ocagok OTHUILTPOBAIH,
pacTBOp BBINIAPHIIM, OCTABIIYIOCA CYXYIO COJIb IPOKAJIWIM Ha Bo3ayxe. IIpum 3Tom obpazoBanock
TBepJI0€ Oypoe BEIIECTBO, KOTOPOEe 00paboTaiyu KOHIIEHTPUPOBAHHON HOAOBOIOPOTHON KHCIOTOM.
Hanumure ypaBHEHUS 4eTHIPEX ONMCAHHBIX PEAKIIMA.

[Tpu cnuBaHWU BOAHBIX PACTBOPOB CYNb(HUTA KaWs U IEPMaHraHaTa Kaius BbINan ocaaok. Ocagok
IpU HarpeBaHUU 0O0pabOTaIM KOHILIEHTPUPOBAHHOW COJNSHOW KucioToil. [Ipu sTom Habmoganock
oOpa3oBanue rasa. [lomydeHHbI ra3 mpopearupoBai ¢ agtoMuHUEM. [IpoayKT maHHOW peakiuu
pacTBOPWIIN B U30BITKE pacTBOpa THIPOKCHAA HAaTpusl. HanmumuTe ypaBHEHUS YETHIPEX OMMCAHHBIX
peaKunii.

Kene3o pactBopunu B coisiHON KucioTe. Yepe3 oOpa3oBaBIIMiicS pacTBOP MPOMYCTHIIM aMMHUAK.
OO0Gpa3oBaBmIMiCS TIPH OSTOM OCAJOK OTASTHIA W 00paboTanmw TMEepPOKCHIOM Bojopoaa 0e3
HarpeBaHus, NMpU 3TOM HaONONadM W3MEHEHHEe IBeTa ocajka. llomyueHHoe Oypoe BeliecTBO
CIUTaBHJIM C TBEPBIM THIPOKCHIOM HATpUsi. HamuimTe ypaBHEHHs YETHIPEX OMMCAHHBIX PEAKITHIA.

KapOun amoMuHHS TOJHOCTHIO PAaCTBOPWIIM B CONSIHOM kucioTe. K momyueHHOMY pacTBOpY
n00aBUIIM PacTBOp CyNb(pUTa HATpus, MPU ITOM HAOMIOAATM OOpa3oBaHHe Oeloro ocaaka u
BbIJIeTICHHE OECIIBETHOTO Ta3a. ['a3 moroTHiM pacTBOPOM AUXPOMaTa Kalus B IPUCYTCTBUH CEPHON
kucnoTel. OOpa3oBaBUIyIOCS COJb XpOMa BBIACIUIM M J00aBWIM K PAacTBOpY HHUTpara Oapus,
Ha0JII0 /1AM BbIAeNIeHUE ocaaka. HanumuTe ypaBHEHHS 4eThIPEX OMMCAHHBIX PEaKIuil.
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120.

121.

122.

123.

124.

125.

126.

127.

128.

IMuapoxceun sxenesza(1ll) mpopearuposan ¢ a30THOM KucaoTolH. OOpa30BaBIIHIICS pacTBOP BBITAPHUIIH,
MOJYYCHHYIO COJIb TpOKaIWiau. TBEpAbI ocTaTok 00padoTanu HOJO0BOAOPOAHON KHCIOTOM.
[TosyueHHOE MPOCTOE BELIECTBO IPU HArPEBaHUM BCTYIWIO B PEAKLIMIO C KOHLUEHTPHUPOBAHHBIM
pacTBOpOM ruApokcuaa kaus. Hanummure ypaBHEHUS YETBIPEX ONMUCAHHBIX PEAKIU.
CepoBo10pO1 IPOMYCTHIIN Yepe3 OpoMHyI0 Boay. OOpa3oBaBIIMIACS MPU ITOM OCaJI0K 00paboTamn
ropsiueii KOHIICHTPUPOBAHHOM a30THOM KHMCIIOTOW. BrimenuBmiuiicss Oypelid Ta3 MPOIYCTHIIN Yepe3
pactBOp ruzapokcuja 6apus. Ilpu B3aumopelcTBUM OJHON M3 00Pa30BaBIIMXCS COJEH C BOJIHBIM
pacTBOpPOM MEepMaHraHaTa Kajus oOpasoBajcs Oypblil ocanok. HanumuTe ypaBHEHHs 4YeTBIPEX
ONMCAHHBIX PEAKIIMMN.
['a3, momy4yeHHBIM mpu 00pabOTKe CyiIb(pHIa AITIOMUHUS BOJOW, MPOPEArupoBal C OKCHUAOM
cepbI(1V). [lonyyeHHoe npu 3TOM TBEPIOE BELIECTBO PACTBOPUIIN B TOpsiueii KOHLIEHTPUPOBAHHOM
a30THOH kucnore. Beiaenusmmiicss Oyphlil ra3 MpOIMYCTHIN 4Y€pe3 pacTBOP THIPOKCHIA HATpPUS.
Hanumure ypaBHEHUS 4ETHIPEX ONMCAHHBIX PEAKIIMA.
Ha mnepmanranar Hartpusi NOJEHCTBOBAIM KOHLIEHTPUPOBAHHOW XJIOPOBOJOPOJHOM KHCIJIOTOM.
OOpa3zoBaBiieecss MPOCTOE BELIECTBO BCTYNHJIO B PEAKLUHUIO C HarpeTbiM MOPOLIKOM IIMHKA.
[Tony4yeHHOE BelIECTBO pacTBOPWIM B BoJe M J0OaBUIM pacTBop HuTpata cepedpa(l). Brimapmmii
0CaZIOK OTJENIMWIM, a K OCTAaBLUIEMYCSl pacTBOPY NPWJIMIM M30BITOK pacTBOpa TMAPOKCHIA Kalus.
Hanumure ypaBHEHUS 4eTHIPEX ONMCAHHBIX PEAKIUH.
[Tpu noGaBneHNH KOHIICHTPUPOBAHHON XJIOPOBOJIOPOIHON KHCIOTHI K PACTBOPY AMXpOMAaTa HaTpHUs
BbIemics ra3. OOpa3oBaBIIUICS 3eNEHBIA PAcTBOP JOOABWIIM K PAcTBOpPY KapOOHATa Kallus.
BoigenuBiuiics mpu 3TOM ra3 MpoIyCcTUIN Yepe3 pacTBOp cuiankarta HaTpus. [lonmydeHHbIi ocanok
OTIeNnuIu U Harpenu. Hanumure ypaBHEHUs YETHIPEX ONMCAHHBIX PEAKLIUM.
Oxcun menu(Il) obpaboranu pacTBOopoM COISHOM KHCIOTHL [Ipu anexTposnse oOpazoBaBlIErocs
pacTBOpa Ha aHOJi€ BblJeNuiIcs ra3. ['a3 mponycTuiu yepes pactBop Opomuaa Hatpus. [lonyuenHoe
IIPOCTOE BELIECTBO IIPOPEATUPOBAJIO € TOPSIYUM PACTBOPOM T'MIPOKCH]IA KaIMsl, B PE3YJIbTATE YEro B
pacTBOpe 00pa3zoBayIuCh J1B€ coM. Hanuimmre ypaBHEHUs 4€THIPEX OMUCAHHBIX PeaKIuii.
Ha nepmanranar kanus noJeiicTBOBaau KOHLEHTPUPOBAHHON COJISIHOM KUCIOTON. OOpa3oBaBIIniics
KENTO-3€NIEHBIM Ta3 NPONYCTUIM HaJ HarpeTbiM MOpoIIKkoM Menu. IlonydyeHHoe BeliecTBO
pacTBOPWIJIM B BOJIE M CMELIAIIM C pacTBOpoM Hutpara cepedpa(l), BeImaBmIMil mpu 3TOM OCaJ0K
ornenuiau. K ocraBmeMycst pactBopy A00aBWIM pacTBOp monauaa Kanus. Hamummre ypaBHEHHS
YETBIPEX ONMUCAHHBIX PEAKIUH.

2013
Oxcun xpoma(VI) mpopearupoBan ¢ rujgpokcuaom kanus. [lomyueHHOoe BemiecTBo 0OpaboTanu
CepHON KHUCIIOTOM, U3 00pa30BaBIIEroCs PacTBOPa BBIACIHIIM COJb OPAaH)KEBOTO I[BETA. DTy COJb
obpaboTtanu 6poMOBOOPOAHON KUCIOTOM. [loTydeHHOe TPOCTOE BEIECTBO BCTYITUIIO B PEAKITUIO C
cepoBoopoaoM. Hanuimurre ypaBHEHUS YE€THIPEX OMUCAHHBIX PEaKIUH.
[Topomok marHusi Harpenau B atMocdepe a3zora. [Ipu B3auMOJEHCTBUU MOJIyYEHHOTO BEILIECTBA C
BOJIOH BblenwiIca ra3. ['a3 nmponyctunu yepes BoaHbIN pacTBop cyibdara xpoma(lll), B pesynbrare
yero obpaszoBajcs cepblid ocagok. Ocagok OTAearIn U 00padoTany MpH HarpeBaHUHM PAacTBOPOM,
COJIEprKalIiM MIEPOKCHU]T BOJOPOAA U THAPOKCU Kanus. Hanummnre ypaBHEHUS YETBIPEX ONUCAHHBIX
pEeaKuui.
XJopar Kajlusi Harpeld B MPUCYTCTBUM KaTalu3aTropa, IpU STOM BBIJETWICS OECIBETHBIN ras.
Cxuranuem skenesa B aTMocdepe 3Toro raza Obljla ojyueHa ejie3Has okaauHa. E€ pactBopuiu B
U30BITKE COISTHON KUCIOTHI. K MmosiydeHHOMY P 3TOM pacTBOPY J00ABUIN PacTBOP, CONEPKALIUI
JUXpOMAT HATPHUS U COJISIHYIO KUCIOTY. Hanumure ypaBHEHUS 4eTHIPEX OMMCAHHBIX PEaKIIUM.

14



3aoanue 32 EI'D no xumuu

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

I'mapup xanus pactBopuiu B Boje. K monmydeHHOMy pacTBOpy A00aBUIIM MOPOIIKOOOPA3HbIM LIMHK.
OO0pa3zoBaBmIuiicss MpoO3pauHblii PAacTBOpP BBIMAPWUIIM, a 3aTeM mNpokamuiau. Ha cyxoil ocrarox
NOJEHCTBOBAJIM M30BITKOM PAcTBOpA CEPHOM KMCIOTH. HanumuTe ypaBHEHHUS YETHIPEX OMHUCAHHBIX
peaKuui.

AMMHaK TpOIMYCTHIN 4Yepe3 OpoMOBOAOPOAHYIO KUCIOTY. K moimydeHHOMY pacTBOpy 100aBHIIA
pacTBOp HHUTpaTa cepeOpa. BrimaBmmili ocalok OTAEIMIM M Harpead ¢ HopoumkoM IuHka. Ha
00pa30BaBUIMIACA B X0JI€ PEAKLIUU METaJLT [10/IeHICTBOBAJIM KOHLIEHTPUPOBAHHBIM PACTBOPOM CEPHOM
KUCJIOTBI, IPH 3TOM BBIJICJINIICA I'a3 ¢ PE3KUM 3amaxoM. Hanummure ypaBHEHUS 4eThIPEX ONMUCAHHBIX
peaKIui.

Hatpuit narpenn B atmocdepe Bomopona. Ilpm moOaBieHHHM K IOJy4€HHOMY BEHIECTBY BOJBI
HaOro#any BBIACTICHHE Ta3a W 00pa3oBaHUE MPO3PAYHOTO pacTBopa. Yepes STOT pacTBOP
OPOMYCTHIN OypbIii Ta3, KOTOpPbIM ObUI TMOJNydyeH B pe3ysbTaTe B3aUMOJICHCTBUS MEIOH C
KOHIICHTPUPOBAHHBIM PACTBOPOM a30THOW KHUCIOTHL. Hamummre ypaBHEHHS UYETHIPEX ONMMCAHHBIX
pEeaKIuu.

AJIOMMHHUH ITPOpEarupoBaj ¢ pacTBOPOM T'HIPOKCHIa HaTpusl. BoiienuBuiics ra3 npomyCcTHiIn Hajl
HarpeTbM nopowkoMm okcuzaa menu(ll). Ob6pazoBaBiieecss MpocToe BEIIECTBO PACTBOPMIN IpPU
HarpeBaHUU B KOHIIEHTPUPOBAHHOMN cepHOIl kucioTe. [lonydeHHyo cojib BBIIENIUIN U JOOaBHIN K
pacTBopy noaua Kanus. Hanumure ypaBHEeHHS YETHIPEX ONMMCAHHBIX PEAKIIUH.

K pactBopy ruapokcuma HaTpus J00aBWIIM MOPOUIOK alOMUHHS. Uepe3 pacTBOp MOIYyYEHHOTO
BEIIECTBA MPOMYCTHJIM M30BITOK YIJIEKUCIIOTO Ta3a. BhIMaBImIMi OCaJ0K OTACITHIN U TPOKAIIIH.
[Tony4eHHBII TPOAYKT CIUIABHIM C KapOOHAaTOM Harpus. Hanuwmure ypaBHEHHS YETBIPEX
OINHCAHHBIX PEAKLUH.

[TpoBenu ayekTponM3 pacTBopa xjaopuia Hartpus. K momydueHHOMY pacTBopy J0OaBHIIM XJIOPHUJL
xkene3a(lll). Bemasmmuii ocagok oTGuIbTpOBaIN M MPOKATWIN. TBEPIBIA OCTATOK PacCTBOPUIIU B
MOJI0BOZIOPOAHOM KHcaoTe. HanumuTe ypaBHEeHHs YETHIPEX ONUCAHHBIX PEAKLIUH.

Oxcup amoMUHMS CIIIaBUIM ¢ cofod. [lomydeHHBIM MpOayKT pacTBOPUIIM B U30BITKE COJSTHOMN
kucyoThl. K 00pazoBaBiieMycst pacTBopy 100aBHIM H30BITOK aMMHAYHOM BOJIBI. BhImaBimii ocaiok
OTJIeNUJIM ¥ 00paboTanu M30bITKOM pacTBOpa IMApokcuaa kanus. Hanummre ypaBHEHUs 4EThIPEX
ONMCAHHBIX PEAKIIHM.

Docdop coxrim B nu30bITKE X10pa. [IpoayKT peakiuu pacTBOPHIIN B U30BITKE paCTBOPa THAPOKCHIA
Hatpus. K nmosnyueHHOMY pacTBOpYy J00aBHIIM pacTBOpP XJopuaa Kanblus. OOpa3oBaBIIUICS OcaloK
Harpeiau ¢ U30BITKOM KOHUEHTPUPOBAHHOM cepHOM KHCIOTH. Hammimmre ypaBHEHHMS 4YeTBIPEX
OTHCAHHBIX PEAKLUH.

K pactBopy cynbdara menu(ll) no6asunu pactBop HUTpaTa 6apus. Ocagok OTIENUIM U MPOBEIU
AIIEKTPOJIM3 OCTABIIETOCS PAacTBOpA. BhIIeNuBIIMIACS HA WHEPTHOM aHOJIE Ta3 MpopearupoBail mpu
HarpeBaHuu ¢ cepoil. OOpa3oBaBIIeecs BENIECTBO BCTYIHIIO B PEAKIIUIO C pACTBOPOM, COJIEPKAIIAM
nepMaHTaHaT Kajus ¥ THAPOKCUI Kaius. Hanmummre ypaBHEHUS 9€THIPEX OMUCAHHBIX PEaKIUii.
[lpn B3auMOJEWCTBUM NWHKAa C BOIHBIM PAcCTBOPOM THAPOKCHIA Kaius Bbmenwics ras3. a3
npopearupoBan ¢ HarpetbiM mnopomkoMm okcuaa Mmeau(ll). IlomyueHHoe mpocToe BeliecTBO
pPacTBOPWIIM MPU HAarpeBaHUM B KOHIEHTPHUPOBAHHOM CEPHOU KHUCIIOTE, IIPU 3TOM BBIIEIUJIICS Ta3 ¢
pe3kuM 3amaxoM. [Ipu mpomyckaHUM 3TOro Tas3a yepe3 BOAHBIM pacTBOp INepMaHraHata Kaius
HaOmronanu obeciBeunBaHne pacTBopa. Hamummure ypaBHEHUS YETHIPEX OMMCAHHBIX PEaKIH.
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143.

144,

145.

146.

147.

2012
Kpemuuii coxriu B atmocdepe xiopa. [lomydennsiii xnopug obpadoranu Boaoi. Breiaenusmmuiics
IIPY 3TOM OCaJIOK MPOKAIMIN. 3aTeM CIUTaBWIH ¢ pocdaTom Kainbius 1 yraém. CocTaBbTe ypaBHEHUS
YETBIPEX ONMHUCAHHBIX PEAKIU.
['a3, moxy4eHHBIH Mpu OOpaOOTKE HHUTPUAA KalbllMs BOJOH, MPOMYCTHIM HaJ PacKaIEHHBIM
nopomkoM okcuna wmenu(ll). Ilomydyennoe mnpu 5ToM TBEPAOE BELIECTBO PACTBOPWIN B
KOHLICHTPUPOBAaHHOM a30THOM KHCIIOTE, PACTBOP BBINAPUIM, & IOJYYEHHBIM TBEPABIA OCTATOK
npokanid. CocTaBbTe YpaBHEHHUS YETHIPEX ONMMCAHHBIX PEAKLUH.
Hekotopoe konmdectBo cynbduaa xenesa(ll) paznenmnu Ha ase yactu. OaHy U3 HUX 0OpaboTanu
COJITHOM KHCJIOTOW, a JApPYyrylo MOABEepriu OOXuTYy Ha Bo3ayxe. llpu B3aumoaeicTBUH
BBIJICJIMBIIMXCSI Ta30B 00pa30BajoCh MPOCTOE BEIIECTBO KENTOTro 1BeTa. [lomydeHHOe BemiecTBO
Harpeiy ¢ KOHIEHTPUPOBAHHON a30THOW KHCIIOTOM, MPU 3TOM BBIIEIHIICS Oypbiid ra3. Hamumure
YPaBHEHUS YETBIPEX ONMUCAHHBIX PEAKIUH.
[Tpu B3anMOeCTBIH OKCH/Ia AIFOMUHHUS C a30THOM KUCIOTOM 00pa3oBaiack coib. Cosb BBICYIIMIN
u npokammid. O6pazoBaBIINiiCS MpU MPOKATUBAHUU TBEP/BIA OCTATOK MOJBEPIJIU AJNEKTPOIU3Y B
paciuiaBieHHOM KpuoiuTe. [1oydeHHbIi Py 371€KTPOJIn3€e METal Harpeiii ¢ KOHLIEHTPUPOBAaHHBIM
pPacTBOPOM, COAEPKAUIUM HUTPAT KU U TUAPOKCHUJ Kalus, IPH 3TOM BBIIACIUIICA Ia3 C PE3KUM
3anaxoM. Hanummre ypaBHEeHUs YEThIPEX OMUCAHHBIX PEAKLIUH.
TBEpABIA XJIOPUJ JUTHUS HATPEIH C KOHUEHTPUPOBAHHONW CEPHOM KMCIIOTOW. BpiienuBiiniics npu
9TOM ra3 pacTBOpWJIH B Boze. [Ipu B3auMo1eliCTBUM IOJy4EHHOTO pacTBOPA C [IEPMAaHIAHATOM KaJIus
00pa3oBaJIOCh MPOCTOE Ta3000pa3HOE BEIIECTBO KENTO-3e7IEHOT0 1BeTa. [Ipu ropenun sxene3Hou
IIPOBOJIOKH B 3TOM BELIECTBE MOIYYHJIH cOib. COJIb paCTBOPWIM B BOJIE€ U CMELIAIM C PACTBOPOM
kapOoHaTa HaTpus. Hanummre ypaBHEHUS YETHIPEX OMUCAHHBIX PEAKIIHA.
Menp pacTBOpWIM B KOHUEHTPUPOBAHHOW a30THOM KHUCIIOTE. BhlenuBIIuMiics ra3 NponycTUiu Hajl
HarpeTsiM TopomkoM IHKa. OOpa3oBaBiieecss TBEPAOE BEIIECTBO J00OABMIM K PAacTBOPY
THJIpOKCUa HaTpusl. Yepe3 MOJydeHHbIH pacTBOp MPOIYCTHIIM U30BITOK CEPOBOAOPOAA, PH 3TOM
Habo1anu oopazoBanue Oenoro ocajka. Hanummure ypaBHEeHUs YEThIPEX OMUCAHHBIX PEAKIINM.
[Ipu BoccraHoBiIeHWM OKcuaa MuHKAa okcuaoMm yriepoaa(ll) obOpaszoBaiics wmertamn. Meramn
popearupoBajg € KOHIIEHTPHUPOBAaHHBIM pPacTBOPOM THAPOKCHAA Kalus ¢ 0Opa3oBaHUEM
KOMIUIEKCHOW coni. Yepe3 pacTBOp COJMM MPOMYCTUIM H30BITOK CEpPOBOIOPOAA, IMPHU 3TOM
oOpa3oBaicsa ocafok. Ilpu HarpeBaHuu 3TOro ocajka ¢ KOHIEHTPUPOBAHHOM a30THOM KHCIOTON
BbIJIeNIiICS Oypblil ra3. Hanmummre ypaBHEHUS YeTHIPEX ONMMCAHHBIX PEaKIHi.
K pactBopy auruapooprodocdara kanbuus A00aBUIM U30BITOK PAacTBOpPAa T'MIAPOKCHAA KalbLIMs.
BeimaBmmii ocajok OTAENWIM, BBICYHIMJIM M HPOKAIWIM ¢ meckoM U yriaém. OOpazoBaBiieecs
IIPOCTOE BEIIECTBO COXINM B M30bITKE Xjopa. IIpoaykt 3Toil peakunu oOpaboTanu H30BITKOM
BOJIHOT'O pacTBOpA IMApPOKCcHAa TUTHUs. Hanummure ypaBHEeHUS YEThIPEX ONMUCAHHBIX PEAKIINM.
Boaublit pacTBop ruapokapOoHaTa HaTpus MPOKUISATHIINA 10 MpeKpamleHus BbiaeneHus raza. K
MOJIYYeHHOMY pacTBOpy jJo0aBuiin pactBop cyibdara xpoma(lll), B pe3ynpTaTe uero odbpazopaics
ocafok. Ocalok OTAenwIn U 00paboTany NpU HarpeBaHUM KOHLEHTPHUPOBAHHBIM PAaCTBOPOM,
COJIEprKalIiM IIEPOKCHUJT BOAOPOJA U THAPOKCU HAaTpus. [1omyueHHbI XKeNThlid pacTBOp CMELIaln ¢
pacTBOpoM XJiopujaa Oapus, MpH 3TOM oOpa3oBajics ocafok. Hamummure ypaBHEHHsS YeTHIPEX
ONMCAHHBIX PEAKIIH.
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XKerneso pacTBoprin B pa30aBI€HHOM PacTBOPE CEPHON KUCIOThI, 00Pa30BaBIIYIOCS COJIb BBIJCIUIIH.
IIpn B3aMMONEHCTBUM IIOJYYEHHOHW COJIM CO WICJIOYHBIM pPacTBOPOM II€pMaHraHaTa KaJlus
Ha0JII0/1aeTCs BBINAJEHUE OCa/lka U U3MEHEHME LIBETAa PacTBOpa Ha 3en€Hbl. Ocalok OTIEIWIN U
pacTBOPWIM B COJIIHOM Kuciore. Uepe3 NONy4eHHBIM pacTBOpP IPOIYCTUIM CEPHUCTBIA ras.
Hanumure ypaBHEHUS 4ETHIPEX ONMCAHHBIX PEAKIIUA.

IIpy HarpeBaHMM CMeECH TBEPABIX XJIOPHJA aMMOHHMS U TMAPOKCHJA KalbLUsA BBIACIWICA ras,
KOTOPBII MOTJIOTWIN BOJHBIM pacTBopoM xJopuza >xeinesa(lll). BeimaBmmii ocagok oraenuiu u
pacTBOPUIIM B pa30aBIeHHOM cepHOM kucoTe. Yepes nomydeHHbIH pacTBOP MPONYCTUIIN CEPHUCTBIN
ra3. Hanummre ypaBHEHMS YETBIPEX OMMCAHHBIX PEAKIUH.

Oxcun mapranua(lV) npopearupoBan npyu HarpeBaHUU ¢ KOHLIEHTPUPOBAHHOW COJISTHOW KUCJIOTOIA.
BeraenuBmmiics ra3 NpoOIyCTHIIM 4Y€pe3 pacTBOpP THIPOKCHIA HaTpus Ha xoisoxe. llomydeHHbIH
pacTBOp paszaenuiu Ha Be yactu. K onHo# yacTu pacTBopa nprbaBuiM pacTBOp HUTpaTa cepedpa,
B pe3yJbTaTe Yero BbImas Oenblii ocanok. K npyroit yactu pacTBopa MpuOaBHIM PacTBOP HOAMIA
KaJIMsl, B pe3yJIbTaTe yero BbInai TEMHO-0YpbIil ocaok. CocTaBbTe ypaBHEHHs YETHIPEX ONMUCAHHbBIX
pEeaKIuu.

ITopo1ok *xeie3a pacCTBOPUIIM B COJISIHOM KHCIO0Te. Yepes MoMydeHHbIN pacTBOP MPOILYCTHIIN XJIOP,
B pe3yJbTaTe Yero pacTBOP MPHOOPeEI KeJITOBATYI0 OKpacKy. K 1aHHOMY pacTBOpY HPUIIHIIM PACTBOP
cynb(una HaTpUs, B pe3ylbTaTe YEro BhIMaj OCaAoK. Ha moJydeHHBIH OCaloK MOJeHCTBOBAIN
pacTBOPOM CEPHOM KHCIIOTBI, IIPU 3TOM 4YacTh OCaJKa pacTBopwiack. HepacrBopuBmascs 4actb
ocazika umena KEnTeli nBeT. Hanummre ypaBHEHUs YETBIPEX ONMMCAHHBIX PEAKIU.

K pactBopy xnopuna xenesa(Ill) npununu pactBop kap6onara HaTpusa. OOpa3oBaBIIUIICS 0CaZOK
Oyporo 1Bera OT(QWIBTPOBAJIM, NMPOMBUIM U Mpokanwid. [lomyuuBrmiics mocie MpoKaJluBaHUS
IOPOIIOK KPacHO-KOPUYHEBOIO LIBETA CIUIABWINM C TUAPOKCHAOM Hartpus. IlosmyueHHbld mnias
o0OpaboTrany H30BITKOM BOJbl, B pe3ysbTaTe Yero BHOBb MOJXYy4MiIM Oypblil ocagok. Hamummre
YPaBHEHHUS YETHIPEX ONMHUCAHHBIX PEAKLIMM.

B pesynberate B3aumoneiictBus pactBopa cyibdara meau(Il) c xxenezom oGpaszoBanacek cosb. Conb
Harpeiu ¢ KOHLEHTPUPOBAHHON CEPHOM KHCJIOTOM, B pe3ysbTare 4ero oopa3oBajiaCh HOBasl COJb.
DTy COJb pacTBOPUIIM B BOJAE U CMELIAIM C PacTBOPOM KapOoHAaTa HaTpHs, B pe3yjibTaTe 4ero
oOpazoBasica Oypbiii ocagok. Ocanok OTQUIBTPOBAIM, BBICYHIIMJIM W MNpokanuiau. Hamummre
YPaBHEHHUS YETHIPEX ONMUCAHHBIX PEAKIIUM.

Keneso pactBopunm B Tropsued KOHLIEHTPUPOBAaHHOW cepHOM kuciote. I[lomydeHHyro counb
o0paboTany U30BITKOM pacTBOpa TMAPOKCUAA HaTpHsl. BeimaBiuii 6ypblil ocaok oTGUIBTpOBaIN U
npokamwid. llomyueHHoe BemiecTBO Harpenum ¢ kene3oM. Hanummwre ypaBHEHHMS YeTBIPEX
ONMCAHHBIX PEAKIIH.
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