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CocTaBHTEID.
AmuHOB 3. — K.X.H J01eHT Kadeapsl “ ECTeCTBEHHBIX IUCHMILUIAH
PenieH3eHTHI:

P.BermaroB -3aBeayronuii kabeapoit Anamutudeckot xumuu Caml'yY  mo1ieHT

A.TypcyHoB - fotieHT Kadeaps! “TexHonorus nepepadoTKy, CTaHAAPTU3ALMNH U
cepTU(PUKALUU CETbXO3MPOIYKTOB” KOHAUAAT XUMUYECKUX HAYK




TexHOJOrHYecKasi cxeMa JIeKIUHU

Bpewms 2 gaca

KosnuerBo cTyneHToB

dopma oOydeHus

Jlexnus.

[Inan aexknuu

- 3HaY€HUs KOJUIOUJHBIX PACTBOPOB B
OMOJIOTUYECKUX MPOIIeccax.

- Kitaccudukanus v nmosydyeHue KOJIOUIHBIX
pacTBOPOB.

-MeToabl OUMCTKH KOJJIOUJIHBIX PACTBOPOB:
A3 U DIEKTPOANAIN3, YITpaPUIbTpaIs.

- OnTuueckue M SIEKTPOKUHETUUECKUE CBOMCTB
KOJUUJIOUTHBIX pacTBOPOB.

- MeToasl pa3pylieHus: yCTOMYUBOCTH
KOJUJIOUTHBIX CUCTEM.

Lens oOyuenus:

-Knaccudukarus KoquIouIHbIX pacTBOPOB,
TUO(GUIBHBIX U JTMO(POOHBIEC KOJIJIOU/BI.
-ITosty4eHus KOJJTOMAHBIX PACTBOPOB METOJAMU
KOH/JICHCAIIUU U AUCIIEpPraluy .

-O4HTKA KOJUTIOUIHBIX PACTBOPOB METOJIOM JUAIIH!
Anmnapar HCKyCCTBEHHOU MOYKH.

-DakTOphI BIMUAIOIIME HA YCTOMYUBOCTh
KOJUIOMJIHBIX pacTBOpoB. Koarymsusi.

Ilenarornueckue 3agauu:

- OueHKa 3HaHHUM CTYJEHTOB U
JEJTUT UX Ha MOJArPYMIIbI
YIIPaBJICHHUE CO3AAI0IIUECS
npoOaeMamMu.

- JlonmoHEeHUs OTBETOB U UJCHU
CTYJICHTOB.

CormocraBineHrne MaTepUaIoB
MPEBIAYIIEH U HOBOU TEMBI,
OOBSICHUTD UX CBSI3HU
-YrpaBieHue CUTyausiMu Jist
pernieHus nmpooeM ¢ MOMOIIIBIO
rpaduvecKkux opranaiizeposn. JlaTe
CTYAEHTOB HOBOE 3aJIaHUE.

Pe3ynbraTel 00yueHus:

CryneHr:

1)CTyaeHT H0KEHb 3HATh HOBBIC MEAarornaeCcKuc
TEXHOJIOTHH.

2) ImeTh npaBWIbHBINA OAXO0/ K MPOOJIEMHBIM
CUTYaLUSIM.

3) [IpenBapuTenbHO TODKEHB 3HATH YUSOHBIN
MaTepuail HOBOM TeMbl. AKTUBHOE y4acTHE B
JUCKYCUH TpyIIIE.

4) CpaBHEHUE MaTEpUATIOB MTPEABIAYIIUNA TEMBI C
HOBBIMH, CBOOOJIHOE MBIIIJIEHUE, CTPEMSICh K
MHHOBALIUSAM U JEJIalT COOTBETCBYIOIIUE BBIBOIBI.

Metoabl 00ydeHusl.

Pemienue nmpoOieMHBIX CUTYyaIlMU, MBICJICHHAS
araka, Insert.

dopma opraHuzaiuu 00y4ueHusl.

MaccoBas, KoMaHJiHas1, TpynmnoBast paboTa.

Y4eOHble 000pyIOBaHMUS.

[IpoekTop, paznaTouHbie MaTEpPHUabl, CXEMBI C
rpagu4ecKuM opraHaiizepom, 10CKa, MeTb,
KOMIIBIOTED.

YcnoBus oOydeHus

Aynuropus 000pyOBaHHAs KOMITBIOTEPaMH.

MOHI/ITOpI/IHI‘ M OIICHKA

- YCTHBIM ONpOC:
- ONEPaTUBHBIN ONPOC




TexHoJIorHYecKasi KapTa JeKIMOHHOI0 3aHATHHA

Bpems u 3Tanbl Conep:kanue 1eiTeJIbHOCTH CryneHTsl
padoThI meaarora

1 sram. Beoguas | 1.1. O0bsiBiIeHNE TEMBI, SN U Onu cnymaer,
4acTh JICKIIUU 3aJlayu U3y4aeMoOu TeMBbI. 3aMKUChIBAIOT, 33/]aI0T

(10 MunyT) BOIIPOCHI, YTOUHSIOT.
1.2. BynyT 0OBsBIIEHBI KPUTEPHUH

OLICHKH ycrieBaeMocTH. Pa3nenenue
Ha TOJATPYIIIHI.

2 JTarl. 2.1. [IpoBoguB onepaTuBHbIM onpoc | CilymaroT U MOBTOPSIOT
OcuogHoi (60 ONPENIEIIUTh UX YPOBEHb 3HAHUM. CMBICJI KJTFOUEBBIX CJIOB.

MHUHYT)
- [IpumuHeHne nnannsa B

MCAUIUHBI.

- DakTopHI B3BIBAIOIIUE KOATYJISIITUIO
- OCMBICIIAET U
KOJIJIOWJIHBIX PACTBOPOB.
OTBEYAET OTBEYAIOT C

VYuurenb 00bSICHIET OCHOBHBIC ITOMOIIIBIO
TEOPETUYECKUE YACTH JICKIIUU C rpaduueCcKux
MTOMOIIIBIO HATJISTHBIX TIOCOOUIH. OpraHamn3epoB.

3anaér npoOaeMHbIE BOIPOCH:

JIeJIaeT BBIBOJBI MO KaXKJI0M YyacTH

-3a1a10T BOIIPOCHI U

TEMBI: COCPEOTaYNBACT BHUMAHUE

COCTOBJISIFOT KOHCIICKT

CTYZCHTOB Ha Cambl€ Ba)KHbIE
_ JEKIUH.

yueOHOEe MaTepHaIbl:

2 oTarl. 3.1. lenaeTcs 3aKIIIOUUTEIIHbIC 3.1.Cnymator,

3aKJIFOUUTEIIHBINA | BBOBI 110 TEME JICKITUH. YTOUHSIET.
(10 MmunyT) OuenuBaeTcs 3HaHUS AKTUBHBIX
CTYJEHTOB.

3.2. Ilumrer 3amaHue.
OO0sBisteTcs 3agaHus IJId

CaMOCTOATENbHOM paboThI U
3aKperyIeHUs TEOPETUUECKUX
sHaHui. CooOmiaeT BeO-CalThl
WHTEPHETA JIJIsl TOTyYCHHUS
JIOMOJIbHUTEIHBIX JaHHBIX.




Koasiouanblie cucTemMbl, KOJIOMIBI — TUCIIEPCHBIC CUCTEMBI, MPOMEKYTOYHBIE
MEXIy UCTUHHBIMU PACTBOPAMHU U 2pYOOOUCHEPCHbIMU CUCTEMAMHU — B3BECSMU, E
KOTOPBIX JIMCKPETHBIE YACTUIIbI, KaIllM WM TMYy3bIpbKU JHCHEPCHON a3bl,
UMEIOIMe pa3Mep XOTsd Obl B oaHOM wu3 u3MmepeHud ot 1 go 1000 Hwm,
pacrpeiesieHbl B JUCIIEPCHOHHOM cpefie, OOBIYHO HEMPEPhIBHOM, OTIMYarOIIeHCs
OT TMEPBOM MO COCTABY WUJIM arperaTHoMy cocTosHuio. [Ipu 3TomM MaciiTabbl MeHee
100 HBM  paccMarpuBaroTCsl  Kak  OCOOBIM  TMOJKIAcC,  Ha3bIBaCMBbIii
"KBaHTOBOpa3MepHbIMU" KOJIJIOUAHBIMHU
cucreMamu. B c60600n00ucnepchbix KOMIOUTHBIX cCUCTEMax (ZBIMBI, 30JTH)
YaCTHUIIHI HE BBITIAZAIOT B OCAJIOK.

OcHOBHBIE CBOMCTBA

Kommonaaeie 4acTUITBI HE MPEMATCTBYIOT MPOXOXKIACHUIO CBETA.

B mpospaunbix koutommax HaOMOmaeTcs paccerBaHHE CBETOBOTO JIyda
(adbdbexr Tunnans).

JucnepcHple  4YacTUIIbl HE  BBINAJAIOT B 0CaJO0K — BpOYHOBCKOE
NBIDKEHUE TTOIJIEP)KMBAET HUX BO B3BEIICHHOM COCTOSHUM, HO B OTJIMYHE OT
OpOYHOBCKOTO JBMXKEHHUS YaCTHUIl, JUCIEPCHbIE YaCTHI[bl B KOJUIOUIHBIX
pacTBopax HE MOTYT BCTPETUTHCA, 4TO 00yCIIOBJIEHC
OJIMHAKOBBIM 3apsJIOM YaCTHII.

JILIM — B3BECh TBEP/IBIX YACTHII B rase.

TyMaH — B3BECh KHUIKAX YaCTHII B Ta3e.

a’p030Jb — COCTOMT U3 MEIKUX TBEPABIX WU OIKUIKAX YaCTHII,
B3BEIIECHHBIX B ra30BOM CpEJIE

IIeHa — B3BECh raza B JKUJKOCTU WJIH TBEPIOM TEIE.

OMYJIBCHSI — B3BECH YKUJIKUX YACTHUIL B KUIKOCTH.

30J1b — YJIBTPAMHUKPOTETEPOTEHHAS TUCTIEPCHAs CHCTEMA, JTM030Jb — 30JIE
C JKMJIKOCTBIO B KaU€CTBE TUCIIEPCUOHHON CPEJIbI.

rejib — B3BECh W3 JBYX KOMIIOHEHTOB, OJHMH U3 KOTOPBIX 0Opasyert
TpEXMEPHBIN KapKac, MyCTOTHI B KOTOPOM 3arlOJIHEHbl HHU3KOMOJEKYJISPHBIM
pacTBopuresnieM (001a1aeT HEKOTOPBIMU CBOMCTBaAMU TBEPIOTO TEA).

CYCIICH3Us — B3BECh TBEP/IBIX YACTHI] B )KUJIKOCTH.

Koasiouanbie cucremMbl, IpUMeHsieMble B XHMHYECKOM aHAJIU3e.

N3 KoMIOWIHBIX CHCTeM HauOOJIbIlIee 3HAUYCHHE IS XHMHYECKOTO aHaIn3a
UMEIOT THAPO030JM — JIByX(a3HbIe MUKPOTETEPOTCHHBIC IUCTIEPCHBIC CHUCTEMBI,
XapaKTEePU3YIOIIHUECS MPEAEIbHO BBICOKOM  JUCIEPCHOCTBIO, B  KOTOPBIX
JMCTIEPCUOHHON CpEeJIoN SBIISICTCS BOJIa — HAWOOJIee YacTo IPUMCHSIEMBINH B
AHAUTUTUYECKOM MPAKTUKE PaCTBOPUTEIL. BCTpedaroTcsi Takke opeaHo3ou, B
KOTOPBIX JTACTIEPCUOHHOM cpenou SIBIISIFOTCS HEBOJIHBIE
(opranuueckue) pacTBOpUTENH. B pe3ynbTaTe MOJEKYISPHOTO CLETUICHUSI YaCTUL
JYCTIEpCHON (pa3bl M3 30J1€H MPHU WX Koaryysiiuu oopasytorces renu. [Ipu sTom He
MPOUCXOJUT pasnaesieHus ¢a3; APYrUMU CIOBaMH, MEPeXOj| 30Jied B reiib HE
sBysieTcs (pa3oBBIM MPEBPAIICHUEM.

[Ipu o6pazoBaHuu refs BCA AUCIEPCUOHHAS cpena (HampuMmep, Boja B THIPO30JIe)
MIPOYHO CBSI3BIBACTCS TOBEPXHOCTBHIO YACTHUIl JIUCIEPCHONW (a3bl M B sSUeiikax
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MPOCTPAHCTBEHHOMN CTPYKTYpPHI resst. ['enu crnocoOHbl 00paTUMO BOCCTaHABIIUBATE
CBOIO TMPOCTPAHCTBEHHYIO CTPYKTYpPy BO BpPEMEHHM, HO IIOCJE BBICYIIMBAaHUS
HACTyIaeT pa3pylieHue UX CTPYKTYPhI U OHU TEPSIOT 3TY CIIOCOOHOCTb.
KoJssionanbie CBOMCTBA rajIOreHUI0B cepedpa.

B mporecce TUTpOBaHMS TAJIOTEHU-HOHOB ~ pacTBOpaMH  cojie  cepebpa
MOJY4YaloTCsl TaJoreHuJIbl cepedpa, BeChbMa CKJIOHHBIE K OOpa30BaHUIO
KOJUIOMIHBIX PacTBOPOB. B mpucyrcTBun n30biTka noHos Hal , To ecTh 10 TOYKH
ASKBUBAJICHTHOCTH TIPU TUTPOBAHMM TaJOTE€HUJIOB MOHAMU cepedpa WM TOCIIE
TOYKA HKBUBAJICHTHOCTH IIPU TUTPOBAHUM MOHOB cepeldpa rajoreHu1amu,
BceAcTBUE afacopormu nonoB Hal B3pemennsie wactursl AgHal mpuoOperarot
OTPULATEIIbHBIN 3apsia;

mAgHal + nHal — [AgHal],, - nHal"

B npucyrctBum M30bITKa HOHOB Ag” (TO ecTh 1O TOYKH SKBMBANEHTHOCTH IIPH
TUTPOBAaHUM MOHOB cepedpa rajoreHuJaMu WM TMOCJIe TOYKM SKBUBAJIECHTHOCTH
Opyd TUTPOBAaHUM TaJOrE€HUIOB HOHAMU cepedpa) B3BEIIEHHBIE YACTHIIbI

NPUOOPETAIOT MOJIOKUTENIbHBIN 3apsi:
mAgHal + nAg” — [AgHal], - nAg”

Takum  oOpa3zom, 3apsa  B3BemieHHoW — vactuisl  [AgHal]y, - nHal nnm
[AgHal], - NAg” onpeniensiercs  3aps0M  MOHOB,  aJCOPOMPOBAHHBIX  HAa
NOBEpXHOCTH siapa mutessl [AgHal]n,, 1 3aBucHT OT HanMuUKs B cUCTEME U30BITKA
Hal™ umu Ag®, 06yclnoBIMBalOMuUX OTPULATENbLHBINH M MOJ0KHUTENBHBINA 3apss

B3BEIICHHOM YaCTHUIIbI 30JI4.

[TomuMoO aaCOPOIIMOHHOTO CIOsI, HAXOSIIETOCs Ha MMOBEPXHOCTH SJIpa MUIIEILIIBI U
0OyCJIOBITMBAIOMIETO OMPECICHHBIA AICKTPUUECKUN 3apsill, B COCTaB MHUIIEIIb]
BXOJIUT TAaKXK€ YacTh HMOHOB IMPOTHBOMOJOKHOTO 3HaKa, OOpa3yroIIuX BTOPOW
(BHEITIHUIT) CIIOI MOHOB.

Hampumep, B mporiecce TUTPOBaHUS HOUAA Kaldsl paCTBOPOM HHUTpata cepedpa
Ag"+NO; +K'+1 — Agl + K"+ NO;~

00pa3yoTCsS MUIICIIIIBI CISAYIONMIETO CTPOCHHUS:
MUIIEIUTBI, OOpa3zyembie Ag Mpu U30BITKE HUTpaTa cepedpa:
{[Agl]n - nAG" - (n—X)NO3 ¥" - xNO3~

MULEIUIBI, 0Opa3zyemble Agl mpu n30bITKe HOAMIA KaJIHs:
{[Agl], - nl” - (n—X)K'}" - xK*

Komnonanele 4acTuibl, HECyIIME OJHOMMEHHBIE DIIEKTPUYECKHE  3apsbl.
OTTAJIKHUBAIOTCA Jpyr oT Jpyra. Cuibl B3aWMMHOIO OTTAJIKWMBAHHS MEIIAKOT
YacTUYKaM COJIM3UTHCSA HACTOJBKO, YTOOBI MPOU30ILIO B3aUMHOE MPUTSHKEHHUE.

TO K€ BpeMsl 3apsOKEHHbIE YacTHMYKA OO0JaJaloT BBICOKOW afCcOpOLIMOHHOW
CHOCOOHOCTBIO, OHM IIPUTATUBAIOT K ce0€ YacTUILIbI, HECYILIIUE OOpaTHBIE 110 3HAKY
DIIEKTPUYECKHUE 3apspl, 1 00pa3yloT ¢ HUMH MajopacTBOPUMbIE COEAUHEHUs. B
IEPBYIO OYEpeIb Ha TOBEPXHOCTH 3apsDKEHHBIX  KOJUIOMJHBIX  YacTHL
ancopOUpyIOTCS T€ HOHBI, KOTOpbIE Jal0T HAUMEHEE pPACTBOPUMBIE OCAJIKH C
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WOHAMH, BXOJSIIMMH B COCTaB ATUX dacTuil. Kpome Toro, amacopompyrorcs Te
WOHBI, KOHIIGHTpalMs KOTOphIX Hambonbpmas. Hampumep, mpu ocaxnenuun Agl
Moryt coocaxnaarbes Bmecte ¢ HuM Br, ClI', SCN u apyrue wonsl. Ilpm
TUTPOBAaHUU TAJIOTEHUOB, HE COJACP)KAIIUX MMOCTOPOHHHUX IMPHUMECEH, OCaJKOM
aZicopOMpyroTcs UMeroluecss B pactBope noHsl Hal , coobmias yactuukam AgHal
OTpHIIaTeNbHBIC 3apsAasl. M1 B TOM, U B IPYroM Cly4asiX pe3yibTaThbl TUTPOBAHMUS
uckaxatorcs. I[loatomy TpeOyercs CTpOro coOIoaTh YCIOBUS OCaXICHHUS,
PEKOMEHIyeMbIC B METOJMKAX OMPECICHHS TEX WM HHBIX BEIICCTB.

AHaJIU3 KOJUIOMIHBIX CHCTEM.

CymiecTByeT HECKOJIBKO METOJOB aHAJIN3a KOJUIOMAHBIX CUCTEM, CPEIU HHUX €CTE
XUMUYECKHEe U (U3UKO-XUMHYECKHE  METOJbl:  aHaJIu3 C  TOMOUIBIC
aJICOPOIIMOHHBIX HMHJUKATOPOB; METOJbI HAa OCHOBE W3MEPEHHUS paccesHus
npoxonsimero ceta (HedenomeTpus U TYpOUIUMETPHUs); METOAbl Ha OCHOBE
U3MepeHus CKopocTH cenuMmeHTanuu (CelMMEHTAIlMOHHBIN aHalin3), a TaKkKe
CKOpOCTH BpOyHOBCKOTO ABUKEHUS B KOJUIOMHBIX CUCTEMAaX (aHAIN3 TPACKTOPUY
HAHOYACTUII), AMHAMHYECKOE U CTATUIECKOE CBETOPACCESIHUE.

IHosryyeHue KOJIIOMIHBIX CHCTEM

I[J'ISI IMOJIYUYCHH KOJUIOMJHBIX CUCTCM, IIPUMCHAIOT, B OCHOBHOM, 2 METOHA.

JlucrepcHOHHBII MeTO/ — UCIIOJIB3YIOT JPOOJICHHE TBEPAOTO BEIECTBA J10
YaCTHUII, pa3MEPOM, COOTBETCTBYIOIIUX KoJulouaaM. M3aMenbueHue npou3BOIST:

MexaHuyecku TPy TTIOMOIIY IIAPOBBIX MEJIbHUILL, TOMOT€HU3ATOPOB WU
YJIBTPa3BYKOBBIX JI€3UHTETPATOPOB;

C ITIOMOIIBIO ¢M3MKO'XMM1/[1{€CKMX CI’lOCO608, TaKHX KaK IICIITH3aluA, ,Z[O6aBJ'IeHI/IC
IMOBCPXHOCTHO—AKTHBHBIX BCHICCTB.

KonneHcanmoHHbIM MeTO — YKPYITHEHUE YACTHUIL TyTEM arperaiud MOJEKYJl
WJIM MOHOB, 10 Pa3MEPOB, COOTBETCTBYIOIINX KOJJIOMAAM. JTO MOXKHO

pcain30BaTh CICAYIOIINMHU crioco0amu:

UCIIAPEHHUE PACTBOPUTEIISA;
3aME€Ha PacTBOPUTEIIS;

OCYILECTBIICHUE PEAKLUH, B pe3yJIbTaTe KOTOPBIX 00Pa3yl0TCsS MaJOpacTBOPUMBIE
WJIM HEPACTBOPUMBIE BEILIECTBA — PEAKLIUN OKUCIEHUS — BOCCTAHOBJIEHUH,

Pa3JIOKEHUSI, TUIPOJIN3A U AP.

CnocoOBI OYHCTKH KOJIJIOMAHBIX CUCTEM



https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%84%D0%B5%D0%BB%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%B1%D0%B8%D0%B4%D0%B8%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B4%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D1%82%D1%80%D0%B0%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%B8%D0%B9_%D0%BD%D0%B0%D0%BD%D0%BE%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D1%82%D1%80%D0%B0%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%B8%D0%B9_%D0%BD%D0%B0%D0%BD%D0%BE%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%80%D0%B0%D1%81%D1%81%D0%B5%D1%8F%D0%BD%D0%B8%D0%B5_%D1%81%D0%B2%D0%B5%D1%82%D0%B0
http://zadachi-po-khimii.ru/obshaya-himiya/klassifikaciya-dispersnyx-sistem.html
http://zadachi-po-khimii.ru/obshaya-himiya/okislitelno-vosstanovitelnye-reakcii

Kosnonanaslie pacTBOPBI MOTYT COAEPKATH IPUMECH, CHAYKAIOIIUE UX
CTaOUIIBHOCTD, BCJIECTBUE YETO MIPOU3BOJAT UX OUUCTKY. [IJIs 3TOr0 UCIIONb3yIOT
TaKU€ METOJIbl, KaK IUaIN3, JIEKTPOAUAIN3, (UIbTpalus U YAbTPaQUIbTPALIUS.

Juanu3 — yaajieHre HU3KOMOJIEKYJISIPHBIX COSAMHEHHH ¢ MOMOIIbI0 MeMOpaH,
CIIOCOOHBIX 33JIeP>KUBATh KOJUIOUIHBIC YACTHUIIBI U MIPOITYCKATh YaCTUILIbI
MeHblero pasmepa. [pubdop, ucrnonb3yemblil B 3TUX LEAX, Ha3bIBAIOT
JIMATN3aTOPOM:

Jnanuzarop

KOJUTOMIHEBII PacTEOP
k N\
- ] .

KosutoniHbIM pacTBOP HAIMBAKOT B COCY/I, B HUKHEW 4aCTU KOTOPOTO HAXOAUTCS
MeMOpaHa 1 OMELIEHHBIN B EMKOCTh C BOJIOM. B pacTBOpUTENs NPOHUKAIOT
JIMIIb UOHBI U MOJIEKYJIBI HU3KOMOJIEKYJISIPHBIX TPUMECEH.

HpOHCCC Aralinia MpoTeKacT MEAJICHHO U AJIA €0 YCKOPCHUA UCIIOJIB3YIOT
QJICKTPHUYCCKOC I10JIC.

DJIEKTPOAMAJIN3 — UCTIONB3YETCS JIs1 YBEIUUYECHHSI CKOPOCTH IHAIN3a
MOCPEICTBOM AJIeKTpruecKoro noJjs. [pubop, ncnonb3yemslii 1151 IpOBEIECHUS
AIEKTPOANAIN3A, Ha3bIBAIOT JJIEKTPOANAIN3aTOPOM. OH COCTOUT U3 TPEX YACTEN:
CpEeIHss 4acTh OTJIEJICHA MOJyNPOHUIIAEMbIMU MEMOpaHaMH OT COCEIHHUX YacTeH,
COEJIMHEHHBIX C 3JEKTpoAaMu. KOJUIOMIHBIN pacTBOP MOMENIAETCS B CPEAHIOO
4acTh JIEeKTpoarain3aTopa. [Ipu co3mannm 3neKTprudecKoro noJs, HaxXoAsAIIUecs B
KOJUTOMJTHOM PacTBOpPE KaTHOHBI, HAUMHAIOT JIBH)KEHUE Yepe3 MeMOpaHy K KaTo1y,
a aHMOHBI — K aHOJTY.

DIIEKTPOIUATIAZATOP

L KOILTOMAHEI pacTeop I—I
A —— |



http://zadachi-po-khimii.ru/obshaya-himiya/elektroliz

OuiabTpauusa 1 YabTpaguiabTpauus — 3TO MPOLECC OTAECIEHUS IPUMECEN OT
KOJUTOMJIHBIX YaCTHUIl IIyTeM (UIBTPOBAHUS KOJJIOUJHOTO pacTBOpa uepes
HOJIyTIPOHUIIAEMbIE MEMOPAHBI O] 1aBJICHUEM.

YasTpadunsTpanus

MGTOI[BI IMOJIYUCHUS KOJUIONAHBIX PACTBOPOB

[Tony4yeHne KOJTOMAHBIX paCTBOPOB (30J1ei) TpeOyeT COOMIOACHUS CIIEIYIONTUX
yCIJIOBHUIA: 1) HEPACTBOPUMOCTH BEIIECTB AUCTIEPCHOM (ha3bl B TUCIIEPCUOHHOU
cpeje; 2) Halluuue B Cpejie cmabuiuzamopos — BEIECTB, CIIOCOOHBIX
CTaOMIIM3UPOBATH TUCTIEPCHBIC YACTHIIHI.

[1omy4nTh KOJUIOMIHBIE PACTBOPBI MOYKHO U3MEIBYEHUEM BEILIECTBA 110
KOJUIOMJHOTO COCTOSIHUSA (AUCHepraius) U YKpyIHEHUEM MOJIEKYJI U HOHOB B
arperaTbl KOJUIOUJHBIX Pa3MepoB (KOHIEHCALIMOHHBIE METOIbI).

Jucnepeuposanue npoBOASIT PU3NYECKUMH METOJAMU: MEXaHUYECKUM,
YIBTPa3BYKOBBIM, JICKTPUUECKUM.

MexaHuueckoe TUCreprupoBaHue — IpoOJIeHUE, HICTUPAHUE TPOBOJIAT B
IIAPOBBIX MEJIbHUIIAX IPU MEAJIEHHOM BPAILlEHUH MOJIOT0 HUIUHAPA,
3anosiHeHHOro Ha 30—40% mapamu u3 cranu, kamus win gapdopa. bonee
TOHKOE pa3Apo0JieHre MPOBOAAT KOJUIOUTHBIMHU MEJbHUIIAMHU, TIE B 3a30P€ MEXKIY

6I>ICTpO Bpal[aromuMcs poTopoM U HCIIOABHUIKHBIM KOKYXOM IIPOUCXOONUT

ucTUpaHue yactuil. Mcrnonp3oBaHne MOBEPXHOCTHO-AKTUBHBIX BEIIECTB MPHU
MOJIYYCHUH KOJIJIOMIHBIX PACTBOPOB IUCTIEPTUPOBAHUEM OIPEACTIACTCS UX
CIIOCOOHOCTBIO NOHUNCAMb CONPOMUBTIEHUE MBEPObIX Mell MEXAHUYECKOMY
pazpyuenuro (3pdext Pedunnepa, 1928 r.). IIAB obneryaet pazputue
MHUKPOTPEIIHH B IOBEPXHOCTHBIX CIIOSIX pa3pylIaeMoro Teja, 4eM CIiocoOCTBYeT
TOBBIIIICHUIO CTETICHU AUCIIEPCHOCTH.

JlucneprupoBaHue yabTpa3ByKOM MPOUCXOAUT 3a CUET BOSHUKHOBEHMUSI
Pa3phIBAIOIIMX YCUITUH TIPU MPOXOKACHUH Y€pe3 TBEPAOE TENO KOJIeOaHUM ¢




gactoTtoir 20000 I'/c. DTOT METO MPUMEHSIOT [T TUCTIEPTUPOBAHUS CEPBI,
rpaduTa, Kpacok.

Kosmonaneie pacTBOpBI METAIIIOB MOJIYYAIOT 3JIEKTPUUECKUM
JUCIIEPTUPOBAHUEM IIyTEM PACIIBUICHHSI B BOJIBTOBOM JyIe METAJUNINYECKUX
AJIEKTPOJOB, IOTPYKEHHBIX B BOAY. PBIXJIbIE, CTYIEHUCTEIE,
CBEXEIIPUTOTOBJICHHBIE OCA/IKU MOYKHO AUCIIEPIrUPOBATH XUMUYECKUM
METOJIOM nenmu3ayuy — IPOMbIBAHHMEM HEOOJIBIINM KOJIUYECTBOM PacTBOPA
NEeNnTU3aropa ¢ 00pa3oBaHUEM BBICOKOIUCIIEPCHOM cucTeMsl. [Ipu aToM
HapYILIAKOTCS CBS3M MEXKY CIUIMIIMMUCS YaCTUI[AMH, YaCTULIBI TIPUOOPETAIOT
3apsi] BCIEACTBUU NUCCOLUALINN.

VYcnoBreM NoiydyeHus KOJJIOUIHBIX PACTBOPOB KOHOEHCAYUOHHbIMU METOJAMU
SBJISIETCA MOJYUYCHUE TIEPECHIIICHHBIX CUCTEM (PU3NYECKUMU WU XUMUYECKUMU
MeToaaMu. Takue CUCTEMBbI 00pa3yIOTCs IPU KOHOEHCayuy napos, Hapumep,
PTYTH IIPU NOJIYYEHUU TUAPO30JISI PTYTU U HEKOTOPBIX IPYTHX METAILIOB.

[lepecrhitieHHbIe PaCTBOPHI MOXKHO MOTYIUTH MEMoOOM 3aydeHbl

pacmeopumeis, BCASACTBUE HU3KOW PACTBOPUMOCTHU BEIIECTBA B HOBOM
pactBopurene. Tak, 3 UCXOIHBIX CIIUPTOBBIX PACTBOPOB MOJIYUAIOT KOJUTOUIHBIC
pacTBOpHI cepbl, hocdopa, kKaHu(oir B BOJE.

Xumuueckou KoHOeHcayuell TIOTY4YaloT TUCTIEPCHYIO a3y B X0JIe peakiui
oOMeHa, OKMCIICHUSI-BOCCTAHOBJICHHUS, TUApoan3a. Hampumep, B Kutsiiiei Bojie B
pesynbTare ruapoausa coseit xenesa(lll) MoxkHO MoTydUTh KOJUTOUAHBIC YACTHIIBI

ero rugpokcuma; L T 3H,0=Fe(OH), + 3H

J171st HOBBILIEHUSI YCTOMYUBOCTH KOJUIOMIOB B PACTBOP BBOAST CTAOUIIU3ATOPHI —
MOHBI BELIECTBA, U3 KOTOPOr0 COCTOMT YacTula. Hanmpumep, eciau npu nojry4eHun
30J151 HOAMIA cepedpa HO YPABHEHUIO

AgNO, + KI — Agll + KNO,

pacTBOPHI HUTpATa cepedpa U HOAMIA KaIHs B3ATHl B SKBHBAJICHTHBIX
KOJIMYECTBaX, TO YCTOMUYMBOUN KOJUIOUTHON CUCTEMBI HE 00pa3yeTcsl.
OO0pa3yromrecs: 9acTUIIBI HE HECYT JIEKTPUUECKHUX 3apsioB, T.e. L, = 0. UToObI
MOJIYYHUTh KOJUJTOMIHBIN PacTBOp MouIa cepedbpa, HeoOX0IUMO B3SITh N30BITOK
OJTHOTO U3 BJIEKTPOJIUTOB, KOTOPBIM CTAHET MO- TCHIIMAIOMPEACIISIOMUM, TPUAACT
YacTHULIAM 3apsifl, cmadounusupyem KoJUIouaHyto cuctemy. Hanpumep, n30b1Tok
HUTpaTa cepedpa BeleT K 00pa30BaHUIO MOJOKUTEIBHO 3aPSHKEHHBIX KOJUTOMIHBIX
YACTHI B pe3yNIbTaTe afCcoPOLUU HOHOB Ag’.




OuncTka Komutona0B. MemOpaHbl 1 MeMOpPaHHBIE TPOTIECCHI

Juanuz — 3TO METOJ OYUCTKHU KOJIJIOUTHBIX pacTBOPOB min pactBopoB BMC ot
COZIePKAIMXCS B HUX TIPUMECEH B BUJIE HOHOB MJTM MOJICKYJI, CIIOCOOHBIX
IPOHUKATH Yepe3 MOIympoHUIIaeMyto MeMOpany. [Ipumecu B pesynbrare
nudy3un u3 o61acTu ¢ 60bIIeH KOHIICHTPAIIUEH caMOTIPOU3BOIBHO TIEPEXOISAT
B PAcTBOP C MEHBIIICH KOHIIEHTpAIUEH, KOTOPBIH Tiepruoandecku MeHseTcs. Ha
puc. 7.11 mpeacraBiena cxema nmpudopa — ouanuzamopa.

— c‘f'.:gi- = 2
_LJ —
— , _1—7 B
I

a 32

Puc. 7.11. CxeMbl quanusa (a) u snextpoanainsa (6):

a: I — nucriepcuoHHas cpena (YucTast >KUJKOCTD); 2 — KOJUTOWIHBIN
pacTBop; 3 — MOJIyIIpOHUIIaeMasi MEMOpaHa; 5 — MOTOK MpUuMeceit; 6. 1 —
KOJUIOUHBINA PacTBOp; 2 — MOJIyIIPOHUIIaeMasi MEMOpaHa;

3 — 2JIeKTpOoIbl; 4 — MaTpyOKH JJIs TOABOA M OTBOJIA KHIKOCTH

B anexmpoouanusze (puc. 7.11, 6) 1151 ycKkOpeHuUs MpoIecca UCIOIb3yIOT
AIEKTPUUECKHUI TOK. DIEKTPOIUATH3ATOP PA3/ILICH YePEeayOIUMHUCS
KaTHOHWTOBBIMHU ¥ aHHOHUTOBBIMU MEMOpaHaMu, 00pa3yOIIMMHU TTO0YEPETHO
KOHIIEHTpHUpYIOoIKe U o0ecconuBaroire kamepol. Uepes cuctemy npomyckaroT
MOCTOSIHHBIN TOK, HOJT JCHCTBUEM KOTOPOTO KATHOHBI, IBUTASACH K KaTOAY,
MIPOHUKAIOT Yepe3 KAaTHOHUTOBBIC MEMOpPaHbI, HO 3aJCP)KUBAIOTCSI AaHHOHUTOBBIMH,
a aHWOHBI, IBUTASCh K aHOTY, 3aJCPKUBAIOTCSI KATHOHUTOBBIMU MeMOpaHamu. B
pe3yibTaTe HOHBI 000MX 3HAKOB BBIBOSTCS B KOHIICHTPUPYIOIIHE KaMEPHI.

MemOpaHBbI 1151 JIEKTPOINATIU3aTOPOB U3TOTOBJISIIOT B BUJI€ THOKUX JIMCTOB
NPSIMOYTOJILHOM (DOPMBI, B BUJI€ PYJIOHOB U3 TEPMOIIJIACTUYHOTO MOJIMMeEpa
(MOJIMATUIICH, TIOJTUIIPOIIMIICH U JIP.) 1 MOHOOOMEHHBIX cMOJ1. IOHOOOMEHHbIe
MeMOpaHbl UMEIOT 3apsHKCHHBIC TPYIITIBI, CBSI3aHHBIE C MATPUIIEH MEMOpaHBI.




BriBoabl
CeroaHenHoi JeKIUN U3yYeHbI:

. UTo Takoe KOJUIOMIHBIE PACTBOPHI, OTINYUTEIbHBIE CBOMCTBA OT UCTUHHBIX
pacTBOpOB,  3HAYEHWE B  BETEPUHAPUM,  CEJIBCKOM  XO3SMCTBE,
TEXHOJIOIMYECKHUX IPOLECCAX.

Knaccudukanus KOUIOMAHBIX CHUCTEM Ha JHMOQUIbHBIE W JTHO(OOHBIE, TIO

arperaTHOMY COCTOSIHUIO TUCIIEPCHOM (pa3bl U IUCIIEPCHOM CPEbI.

HOHY‘-I@HI/IC KOJIJIOMAHBIX pacTBOpPOB METOoAaMHu KOHCCHTpAIHH,
AUCIICpranuy, ICrTU3anu.

MeTonbl OYMCTKA KOJUIOMAHBIX PAcTBOPOB AWANIH3, BJIEKTPOJUAIINU3,
yIbTpa(UIbTpalus.

Onrtryeckre W 3IEKTPOKUHETHYECKHE CBOMCTBA KOJUIOWMIHBIX CUCTEM, HX
3HAQYCHUST B BETCPUHAPHHM, B CEIILCKOM XO3SHCTBE, TEXHOJIOTHMYECKHUX
IpOIIeCcCax.

KoHTpoJsbHBIE BONIPOCHI

1.Buapl knaccudukanuym KOJUIOUAHBIX PACTBOPOB.

2. CTpoeHue KOIOUIHOW MHIIEILIBI.

3. Uto Takoe KOHJAEHCAMs, AUCTIEpTrals U MEeNTU3aLns?

4. OObSICHUTE MPUYNHY CTAOUIBHOCTH KOJIJIOUTHBIX PACTBOPOB?

5. O0BsicHUTE BIUSIHUE KOHLIEHTPALlMU PEAreHTOB Ha MPUPOAY 00pa3yroluxcs
KOJUUIOMIHBIX PACTBOPOB.
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OcHoBHas auTEpaTypa.
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