* JIaGopatopuasi pa6ora Ne 3

OKkucsiumesibHoO-
BOCCMAaHoBUMeE/IbHble peaKkyuu



*Llenb pabomoi:

*npoBecTn HaboAEeHME 3a NPOTEKAHMEM OKMC/IUTE/IbHO-
BOCCTAaHOBUTEHbIX PEaKLM Pa3/IMYHOIO TMMa

*0oTpaboTaTb HaBbIKM COCTaBEHMA YPaBHEHUIA METOAOM
3/IEKTPOHHOro 6aslaHca U METOZIOM MoJlypeakLum

*OTMETMTb 3Ha4YeHWe U 061aCTh NPUMEHEHNA PeaKLIMIA
AN1A YeNnoBeKa M Hay4YHO-TEXHMYECKOro nporpecca.



*Onvim No 1

OkucsiumeJibHble ceoucmasa cosiaHou
KUCJ/10mbl



*MNpu6opbl U peakTUBbI10%-HblM pacTBoOp
consiHon Kucnotbl HCL, rpaHyaMpoBaHHbIM
METaN/IMYECKMI UUHK, NPOBUPKA,
NYYMHKa.

*

Xoa paboTbl: B condanyto kucnoty HCL

06beMOM 1 M1 BPOCUTL KyCOYEK
METa/I/IMYECKOro UMHKa.



“OnuwuTe Habagaembii 3 deKT.

Kakou BbiagensaeTtca ras?

HanuwmTe ypaBHEHUSA NPOTEKAIOLLEM
peaKUMH, COCTaBbTE YpaBHEHUS
NnoJsliypeakLumm MeTO0M 3IEKTPOHHOI O
6as1aHCa, paccTaBbTe KOIPPHUUMEHTDI B
YPaBHEHUM.

Onpepenute oKUCAUTENb U
BOCCTAHOBMTE/Ib 1 COOTBETCTBYHOLLME UM
NPOLECChl, a TaKXKe TUM OKUCIUTENBHO -
BOCCTAaHOBMTEJIbHOM peaKkLmm

Caenavte BbiBOA.




*Onvim Ne 2

OKucIumeibHble CeOlCMea Kamuonoe
aceneza Fe’t



*Mpu60OpbI U pEaKTUBBI:

“1%-HbIt pacTBOp Moauaa Kaama Kl, 5%-Hbi
pactBop xnopunaga Kenesa  (lll) FeCls,
AMCTUNIMPOBaHHas BOJA, KpaxmaJibHbIN
Knencrep.

*Xopa pa6oTbl:

*K 0,5 mn pactsopa Moamaa Kanms Kl npnbaBuTb

TaKoM e ob6bem pacTBopa xnopuaa xenesa (lll)
FeCl3, pas6aBmTb BOJOM A0 2 MA U [06aBMTb
HECKO/IbKO KarneJ/ib KpaxmMaJibHOro Kaemcrepa.



“OnuwuTe Habnogaembit 3 deKT.

HanuwmTe ypaBHEHUS NpPOTEKAOLEN
peaKkuumn, cocTaBbTE YpaBHEHUS
Nnosiypeakumm METOA0M 3/IEKTPOHHOIO
6anaHca.

Onpeaennte OKUC/INTESIb U BOCCTAHOBUTE b
M COOTBETCTBYHOLLUME MM NPOLECCHI,
paccTaBbTe KO3 PULUMEHTbI B YPABHEHMUM.

YKaxkuTe TN OKMCINTEJIbHO -
BOCCTAaHOBUTE/IbHOM peaKLmm

CaenavTte BbiBOJ.



*Onvim No 3

BoccmaHosumeibHble csoucmasa
XKeJiesd



*“NMpu60opbl U pEaKTUBDI:

*10%-HbIM pacTBOp a30THOM KMcaoTbl HNO3, KenesHbiif
rBo3auK, 1%-pacteop pogaHuaa Kanma KCNS, cnmpTtoBKa,
JepkaTenb.

Xoa paboThbl:

* OYMLLEHHBIN M 06E3KMPEHHbIN B aLETOHE XKe/e3Hbli
rBO3JAMK NONOXKMTb B 10%-HbIM pacTBOp pa36aB/EHHOM
asoTHou kKmcnotbl HNO3. Cnerka nogorpente NnpobupKy Ao
Hayana peakumMu. Yepes HeEKOTopoe BpeMsA pacTBop
Xenreer.

/1N obHapy}eHMA KaTMoHoB enesa (lll), jobaBbTe 1-2
Kanau 1%-Horo pacteopa poaaHmnaa Kanma KCNS. Ecau B
PacTBOpE NPUCYTCTBYIOT KaTMOHbI Xene3a (lll), To pacTBop
OKpacUTCA B BULLHEBO-KPAaCHbIN LBET.
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OnuwmnTe Habnawgaembit 3ddeKkT. [oyemy
pacTBop enteet? Kakon Bbliaensetca ras? B
MPUCYTCTBMU KaKMX MOHOB pacTBOp poAaHMAA
Ka/IMa U3MEHAET CBOK OKpPAaCKY?

Hanuwmte ypaBHEHUE peaKLUmM B3aMMOAENCTBUSA
JKenesa C pa3baB/IEHHOM A30THOM KMCJIOTOM,
COCTaBbTE YpPAaBHEHMA MOJIypeakUMM METOA0M
3NEKTPOHHOro 6asaHca.

Onpep,enMTe OKHNC/InTEJIb U BOCCTAHOBUTEJIb U
cooTBeTCTBYOLLME UM MPpoLUeCChbl, THUM
OKUC/INTENbHO - BOCCTAaHOBUTEIbHOMU peaKunn

CaenanTe BbIBOJ.



*Onvim No 4

OkucsiumesibHO-BOCCMAHOBUME/IbHAA
dsolUcmBeHHOCMb nepeKucu sodopoda

H,0,



*Mpu6OpbI U PEAKTUBbI:

*2%-HbI pacTBOp Moauaa Kaamsa Kl, 10%-Hbii
pacTBOp cepHon KncaoTbl H2504, 3%-HbiM
pacTBop nepekncu sogopoaa H20:.
KpaxmaJ/ibHbIX KNEUCTEP, HACBILWEHHbIXM PacTBOP
nepmMmaHraHarta Kaima KMnQO4, ny4ymHKa.



*Xopa, paboTbi:

a) K 0,5 mn 2%-Horo pactBopa noauga Kanmsa
Kl npn6aBUTb Takou e obbem 10%-Hou
cepHoM Kucnotbl H2SO4 M HECKONBKO Kanesib
3%-HOro pacteopa nepekumcu sogopoaa H20z.
Bbiaenserca cBo60AHbIM MO, KOTOPbIM
MOXHO OOHapPYXMTb C NOMOLLbIO
KpaxMaJibHOro Kjaeucrepa.




Onuwmte  Habawaaembit  3dbdekt.  Kakou
Bblaensetrca ras? B npucytcTBMM  KaKoro
CO€IMHEHMS PacTBOpP Kpaxmasa M3MEHSET CBOI
oKkpacky? Kakue cBoMCTBA NpoOSAB/ASET B 3TOM
peaKkuun nepekncb Bogoposa H,0,?

Hanuwmre ypaBHEHME peaKLUMu B3aMMOAENCTBMSA
Nepekucm Boaopoaa 1 noamaa Kaams.

Onpegenute oKMCAUTEIb MU BOCCTAHOBUTE b,
COCTaBbTE€ 3/IEKTPOHHO - MOHHbIE YPaBHEHMA
noslypeakumm, YKaxKMTe COOTBETCTBYIOLLME UM
npouecchl, paccTaBbTe KOIPDHUMEHTHI.

YKarKUTe TN OKMUC/IUTE/IbHO -BOCCTAHOBUTEIbHOM
peaKkLmm



*Xopn, pa6oTbi:

6) B npobupKy c 0.5 M1 HacCbIWEHHOro pacTeopa
nepmaHraHaTa Kaama KMnO, npuanTb Takoe xe
Konm4dectBo 10%-Horo pactsopa CEpPHOU KMCIOThI
H,SO, u HeCKoNbKO Kanesb 3%-HOro pacTBopa
nepekuncu Bogopoda H,O, ao obecuBeynBaHuS.

* NMogHecuTe TNEIOLWYIO0 IYYMHKY K OTBEPCTMIO

NMPOOUPKM M OCTaBbTE B 3TOM MOJIOKEHMMU
HEKOTOPOE BpeEMSA



Onmwmte Habntodaembid  3ddeKT.  Kakou
BblAe/IseTCA ras? Kakue cBoMCTBa NpOSBASET
B 3TOM peakuumn nepekunch Bogopoga H,0,?

Hanuwute ypaBHEHME peaKkLUum
B3aUMOJEUCTBMS MNEPEKMCU BOAOpPOJA U
NepMaHraHaTa KaJimsa B CEPHOKMCJIOMN Cpeje.

OnpepennTte oKMCAUTENb U BOCCTAHOBUTE b,
COCTaBbTE€ 3JIEKTPOHHO - MOHHbIE YPaBHEHMS
NoJlypeakLUumn, YKaxKMTe COOTBETCTBYHOLLME MM
npouecchl, pacctaBbTe KOIPPHUUMEHTHI B
YPaBHEHUM.

YKaxkuTte TUMn oKMCanTeIbHO -
BOCCTAaHOBUTE/IbHOM peaKkuumn



*Onvim Ne 5

*U3yyeHue peakyuu
duchponopyuoHUpOBaHUA



*Mpu6opbl U peakTuBbl: 10%-HbIM PacTBOP r’MAPOKCMAA
HaTpuAa, 10%-HbiM pacTBOp CepHoM KucaoTbl H,SO,
KPUCTaNI/IMYECKMM MOA.

*Xopa, paboTbl:

a) K HECKO/IbKMM HEBONBbLUMM KpUCTasilaM Moa
npmobasmTb 2-3 Ma NaOH. lNepemewmBada cogepxmmoe

NPOBMPKMK, NO0OUTLCA NOJIHOrO PAacTBOPEHMS MOAA.
[pubasutb 2-3 M H,50,



OnuwmuTte Habnwgaembin 3ddeKT B pesyabrare
B3aMMOAENCTBMS MoJa M uwenodn. Kakoe coeanHeHue
obpasoBanocb B Npobupke? Kakve cBOMCTBa MpOABASAET
Mo, B JAHHOM peakumm?

OnuwunTe Habawaaembit 3pdEKT nocne npubaBaeHMS
CEPHOM KMCNIOTbl K COAEPXKMMOMY MpPo6MpPKKU. Kakue
CBOMCTBA MNPOABNAIT COEAMHEHMA MoAA B JAHHOMU
peakumm?

HanuwuTte ypaBHEHME peaKLMM B3aMMOAENCTBUS MOJa M
wenoyn. Onpeaenute OKMCAUTENIb MU BOCCTAHOBMTE b,
COCTaBbTe 3JIEKTPOHHO -  MOHHbIE  YpPaBHEHMS
NoJlypeaKkuum, yKarKMTe COOTBETCTBYIOLLME MM MPOLIECCHI,
paccTaBbTe KOIPPULUMEHTbI B YPAaBHEHMUM.



HanuwuTte ypaBHEHME peaKuuM B3auMMOAEUCTBMS
coeIMHEHMS Moaa M  KucnoTbl. Onpegenute
OKMC/IUTE/Ib U BOCCTAaHOBMTEJ/Ib, COCTaBbTE
3/IEKTPOHHO - MOHHbIE YPABHEHMS MNONYpPEAKLMH,
YKaXXMT€  COOTBETCTBYyWOWME MM  MPOLECCHI,
paccTaBbTe KOI(PPUUMEHTbI B YPAaBHEHMM.

Onpepenute TUNbI OKMCINTEJIbHO-
BOCCTAHOBUTEJ/IbHbIX PEAKLIMMU B 060UX CayyasX.

Caenamte BbiBOJ O CBA3M CBOMCTB MoAa M €ro
COeJMHEHUMM C  BO3MOXHOCTbIO y4yacTMs B
Pa3/IMYHbIX TUNax OKUCIUTEJIbHO-
BOCCTAHOBMTE/IbHbIX PeaKLMSAX.



*Onvim Ne 6

*U3yyeHue peakyuu

BHYMPUMOJICKY/IAPHO20
OKUCJIeHUA-BOCCMAHOB/IEHUS



*Mpu60pbl U PEAKTUBI:

“Kpuctannmueckuit (NH,).Cr.0, .

*Xon pa6oTbi:
Mopouwok (NH,),Cr,0, HacbinbTe ropkou Ha
META/I/IMYECKMU INCT MM acbecTOBOro KapToHa
(MOKHO MCMOo/Ib30BaThb KadesbHyto NAnTKy). Caenamte
yr/ly61eHME Ha BEPLUMHE B BUAE «KpaTepa» U HaJlemTe
Tyaa 1 ma cnupra. lNMogoxrute cnmpt. Kakme
coeanHeHnsa obpasytoTtca? CoctaBbTe YpaBHEHUE
XMMUYECKOM peakLmmn. Onpeaenmte TMn NpoTeKatoLweN
XMMUYECKOM PEAKLIMM.




Onuwmte HabawaaeMbiM 3PDEKT B pe3y/bTaTe
pa3/ioKeHusas  buxpoMata amMMoHMA.  [loyeMy
Ha60JaeTcsa yBe/MdYeHne obbemMa rOpKMU Conun?
Kakoe ra3soobpa3Hoe coeauHeHWe 06pa30BasioCh?
Mo>KHOo 17 Ha3BaTb JlAQHHbIN npouecc
camornpom3BosibHbiIM? Kakue cBoucTBa nposBasdeT
6MXpoMaTa aMMOHMS B JJaHHOM peaKkuum?

Hanuwute ypaBHeHME peakumm  pas/iorKEeHUA
ouxpoMata aMMoHMA. Onpegenute OKUCAUTENb U
BOCCTAHOBMTE/Ib, COCTaBbTe 3/IEKTPOHHO -
MOHHbIE  YPaBHEHMSA  MONYypPeaKUMM,  YKaxkKMuTe
COOTBETCTBYIOLME MM TMpOLECChbl, pacCTaBbTe
KO3(MPUUNEHTbI B YPAaBHEHMUM.

YKaXXUTe TUM OKMCIUTEJSIbHO -BOCCTAaHOBUTE/IbHOM
peaKkLum



* KOHTpO/IbHblE€ BONPOCHI

*1. Kakne XMMUYecKme peakLpmm OTHOCATCA K OKMCMUTE/IbHO-
BOCCTAHOBUTEJIbHbIM?

*2 YTo Takoe cTteneHb OKMUCNEHMA XUMUYECKOIO 31IeMeHTa?

*3. Y10 Ha3blBAETCA NPOLECCOM OKUCNEHMSA

(BoccTtaHoBIeHMSA)? CHOPMYNUPYUTE MOHATHUE OKUCIIUTENA U
BOCCTAHOBUTEIA.

*4. Kakue BellecTBa NpoABASAIOT OKMC/IUTENbHO-
BOCCTAHOBMTE/IbHYIO IBOMCTBEHHOCTb?

*5. YunTbiBasA CTENEHU OKMC/IEHUA aTOMOB 3/IEMEHTOB (He
NpoBOAA pacyeTa) BO3MOXKHOCTb NPOTEKAHUA
OKMCJ/INTENIbHO-BOCCTAHOBMTE/IbHBIX PEAKLMNA MEXKAY
cneayowmmm BewectsaMmu: HNO3 (KoHu.) 1 P20s; HNO3
(koHU.) 1 HCLO4; HBrOs 1 H3PO4; HI 1 Ha2S; HN3 1 HCL.



*Cnacu6bo 3a sBHUMaHue!



