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BBenenue

CHHTE3 IUCIEPCHBIX CUCTEM (CYCIIEH3UM, 30J1€i, B TOM YHUCJE a’3po-
30J1€H, 3MYJIbCHUI1) OCYIIECTBISIOT METOJAMU JUCIEPTUPOBAHUS U KOH-
neHcauuu. JlucneprupoBaHue TBEPABIX U KUIKUX BEUIECTB B BHIOPAHHBIX
cpeaax MPOBOJSAT B IIAPOBBIX M KOJUIOWJHBIX MEJbHHUIAX, MEJIbHUIAX
BUOPONOMOJIa, YJIbTPA3BYKOBBIX YCTAHOBKAxX U Jp. DP(PEKT AUCIIEPTUPO-
BaHMs ycuivMBaeTcs npu BBeaeHuu B cpeny [IAB (addextr PeOunnepa).
KoHzeHcalmonHble METOAbl OCHOBAHbI Ha (PU3NYECKOW WIM XUMUYECKOU
KOHJICHCAIIMM aTOMOB WJIM MOJIEKYJ C MOCIEAYIOIMM 00pa30BaHUEM HO-
BOM (pa3bl B BUJI€ NUCTIIEPCHBIX YACTHULI, PACIPEICICHHBIX B 00BEME CPEIbI
(ra3000pa3HOM, KUJIKON MU TBEPIOK).

[Ipy koHIeHcalMu HEOOXOAMMO MEpPEHACHINIEHHE, TaK Kak
BO3HUKAIOUIUE 3apOJIbIIIN UMEIOT OOJIbIlIEE PABHOBECHOE JaBJICHUE Mapa
(171 KUAKOCTH) WM OOJBIIYI0 PAacTBOPUMOCTH (AJi TBEPJBIX HaCTHIL)
Osaronapst OONBIION KPUBHU3HE TOBEPXHOCTH (MAJIOMY PaJInYyCy YACTHIL).

Merogom (puznyueckoil KOHACHCAUUA MOJIYYaloT 30J14, ABbIMbI, JHC-
nepcHble MeTasuibl. [Ipy XuMH4ecKkoil KOHAEHC AU YaCTULIBI HOBOM (ha3bl
00pa3yloTcs B pe3ysbTaTe NPOTEKAHNS B CUCTEME XUMHUUYECKOW peaKuu ¢
o0pa30BaHWEM MaJIOPACTBOPUMBIX COEIMHEHU.

VYKpynHeHue 4acTull AUCHEPCHON (pa3bl MpU MOTEpPE arperaTuBHOM
YCTOMYMBOCTH JOCTUTAa€TCs B PE3YJIbTaTe H30TEPMHUYECKON NEPErOHKH
(pacTBOpEHHE MEJIKUX M POCT KPYIHBIX YaCTHI[) WA 3a CUET CIUTAHUS
(cnmustHMsI) 4YacTull — Koaryisinuu. Hawmbonee pacmpocTpaHeH Mpoliecce
Koaryjsiiui. B 3aBHCUMOCTM OT NPHUPOABI CUCTEMBI M KOHLEHTpaUUU
aUcnepcHOr (as3bl 3TOT MPOLIECC MOXKET 3aKAaHYMBATHCS WIIM OCAXKJIEHUEM
YaCTHII, UJIU CTPYKTYpOOOpa30BaHUEM.

JInohoOHBIE JTACTICPCHBIE CHUCTEMBI XapaKTepU3yroTCs
KMHETUYECKOM arperaTUBHOM YCTOMYHUBOCTBIO, OMPENAETIAEMON CKOPOCTHIO
nporecca KOaryJsiiuH.

Koarymsust 1MoQOoOHBIX JUCHIEPCHBIX CUCTEM MOXET MPOUCXOJIUThH
B pE3yJbTaTe PA3JIMYHBIX BHEIIHUX BO3JCHCTBUI, HAIPUMED MPHU MEXaHHU-
YECKOM BO3AEUCTBUU (YJIbTpPa3ByKa), ACHUCTBHM 3JIEKTPUYECKOrO IOJH,
pY HarpeBaHWU UJIM 3aMOpakuBaHUU cucteMbl. Koarynsuus auooOHbIx
30J1€l MOKET OBbITh BbI3BaHA TAKXKE MX CHJIBHBIM Pa30aBICHUEM WJIU KOH-
neHTpupoBaHueM. HaumbOonee yacTto Koaryisuus AUCIEPCHBIX CHUCTEM
IPOUCXOJUT TIPU T00ABJICHUH SJEKTPOIUTOB. PaznuyaroT aBa THMA 3J€K-



TPOJIMTHOM KOATYJISIIMU KOJUTOMAHBIX CHCTEM: MEJICHHAS U ObICTpas KOa-
TYJISLHAN.

[Topor ObICTPOI KOAryJsILIMKM ONPEAEISIET KOTUYECTBO JICKTPOJIUTA,
HEOOXOAMMOE JUIsl KOAryJsiIuU €IMHUIA 00beMa KOJJIOMJHOW CHUCTEMBI
MPY TIOJTHOM HMCYE3HOBEHWH MOTEHIMaIbHOro Oapbepa AE. IIpu coxpane-
HUM HEOOJIBIIOr0 MOTEHIMAIBLHOIO Oapbepa B CUCTEME MPOTEKAET MEI-
JICHHAs KOAryJsius.

IIpu 37EKTPOMUTHON KOATYJSALIMU arperalys HaCTyIlaeT IPU BBEJe-
HUU ONPEIEIICHHOTO Ul JAHHOM CUCTEMbI KOJIUYECTBA JJIEKTPOJIUTA, CO-
OTBETCTBYIOILIETO TTOpory koaryisiuuu (hopmynal):

Ci=C,n Vo 1V, (1)
rae  Cy - MOpOTr KOaryJisiuu;

C,; - KOHIIEHTpAIUS BBEJSHHOTO JICKTPOINTA, MOJIb/JI;

V,; - OPOTOBBIN 00BEM IIEKTPOIUTA, MJI;

V., - 00BeM 30JI, MII.

[To KOHIIEHTPAIMOHHOMY MEXaHHM3MYy (IJI1 CHJIBHO 3apsSKEHHBIX
yacTtull) nopor koarynusiiuu C, B COOTBETCTBUU C MpaBwiioM [lepsruHa —
Jlannay (ob6ocHoBaHue sMmmupudeckoro mpaswia Ilymaeie — [apau) o0-
paTHO MPOMOPIMOHAJIECH 3apsAy Z MPOTHUBOMOHOB B IIECTOW CTETEHH, T.€.

C,=const/z° (2)

[Ipr HENTpanM3aLMOHHOM KOAryjsiiuu (IPpU MajblX MOTEHIHAIAX
MOBEPXHOCTH %o YACTHI[) TOKa3aTeNb cTeneHn npu Z (popmymna 2)
yMeHbIIIaeTcs 10 ABYX (mpaBuiio Jitnepca — Kopda).

[IpucyrcTBUE B cucteMe Npu OO0pa30BaHMM KOJUJIOMIAHBIX YaCTHII
3aIIUTHBIX KOJUJIOMJAOB HE HM3MEHSET MPUHIIMIUAIBLHOIO XOJa CHUHTE3a.
OmHako B ATOM cCllydae 3allUTHBICE KOJJIOWJBI MO3BOJISIOT TMOJydYaTh
CHUCTEMBbl Topa3fo Oojee BBICOKOW KOHILEHTpauuu. IIpoucxogut 3To
MOTOMY, YTO aJICOPOMpYIOIIMECs Ha KOJUIOMJHBIX YacTHUIaX 3alUTHBIC
KOJUIOWJbI TUAPODUIBHBI M 3alIMIIAIOT YacTUIBl OT .JEHCTBUS
qy>KEpOAHBIX HOHOB. [Ipy J0CTaTOYHON KOHIICHTpAIIMU 3alllUTHBIX
KOJUIOWJIOB JaucrlepcHass ¢aza HE BbIMAJaeT B OCATO0K JaXke B
M3032JICKTPUYECKOM TOouke. B KayecTBe 3alIUTHBIX KOJUIOWIOB MOKHO
NPUMEHSATHh JKEJIATUH, PAaCTBOPHMMBIE CMOJIbI, PACTUTEIIbHBIC KaMeu,
IPOIYKTHI JECTPYKIIMU OEITKOBBIX BEIIECTB U T. .



JlabopaTopHasi padora

IHosy4yenue JnopOOHBIX JTUCIEPCHBIX CHCTEM

Llenv pabomvi: U3ydyeHUe pa3INuHbIX METOAOB MOJIYYEHUS UCIIEPC-
HBIX CHUCTEM

Obopyoosanue u peaxmugvl: KOHHUYECKHE KOJOBI, XMMHYECKHE
CTaKaHbl, OIOPETKH, MUIETKHU, KIOBETA C IIOCKOMAPAIIJICIIbHBIMU CTEHKaMHU
Y IPOEKIMOHHBIN (hoHaph Jy1sl HAOM0AeHUs KOHyca TuHaans.

Hcxonnbie pacTBOPHI AJIs MOTYUYEHUS KOJUIOUIHBIX CUCTEM

[lepen mpoBeaeHueM padOTHI CTYAEHTY HEOOXOJUMO BBIACHUTH Y
npenojaBaTensi, KaKue MMEHHO 30J1M OH Oynet nony4atk. [locne cunTesa
KQXKJIOr0 THAPO30Jsl CTYACHT JIOJDKEH YCTAHOBHUTH, NAET JU TUIIPO30Jib
koHyc Tunpans. Konyc TuHOams onmpenensroT MO MOSIBJICHHUIO OmNajiec-
HEHUUH TpPU MPONYCKAHUM CKBO3b KIOBETY C IUIOCKOMAPAJJICIbHBIMU
CTEHKaMH, COJIEPIKALLY0 HCCIEAYEMBbIM 30JIb, CBETOBOI'O JIy4a IPOEKIIH-
OHHOTO (poHaps

B ortuere o0 pabore mNpUBOIAT KpaTKOE ONHMCAHHE crocoda
HOJIYYEHHUSI 30J151, 3alUCHIBAIOT XUMUYECKYIO PEAKLIUIO, a TaKXKe PopMyIy
MULEIBI, OTMEYaloT UBET 308 MW  HaOIoJaeMble  CBOMCTBA
CBEKEIIPUTOTOBJIEHHBIX 30JIEH.

XuMuueckast KOHAeHcalus
Peaxkuuu BoccTaHOBJIEHUS

1.3016 memannuueckozo cepeopa. Conb cepeOpa BOCCTaHABIUBAIOT
TaHWUHOM B IIEJIOYHOU cpeae A0 metaima. [ satoro 2 mi 1,7%-Horo pac-
TBOpa HHUTpaTa cepeOpa pazodaBisaoT 10 100 mi Bomoit, BBoAST 1 M
0,1%-noro0 pactBopa TaHuHa, a 3aTeM 3-4 karm 1%-Horo pactBopa Kap-
Oonata kamus. [lomydaercss KpacHO-KOPUYHEBBIM OTPUILIATEIBHBIA 30J1b
MeTaJuIM4ecKoro cepedpa. [Ipu MeHbIeM KOJUYecTBE TaHUHA 30J1b OKpa-
IICH B OPAHKEBO-KEITHIN LIBET.

Buytpennioto oOkmanky JI9C o6pa3ytoT, BEpOATHO, THUIPOKCHU/I-
MOHBI, aJICOPOUPYIOIIUECS Ha YacTUIaX cepedpa.



2.301b Ouoxcuoa mapzanuya. Colb MapraHila BOCCTaHABIMBAIOT
runocyibdutrom. [{ns atoro 5 ma 1,5%-Horo pacTBopa nepMaHraHara Ka-
st pa30aBisitoT BoJoil 10 100 M u HarpeBaroT 10 KurieHus. B TeueHue
OpuMeEpHO 15 MUH BBOAST HEOONBIIUMU MOPUUSAMH (IPUOIUZUTEIBHO IO
0,5 mu1) 5 MJI KOHIIEHTPUPOBAHHOTO pacTBopa ammuaka. OOpazyercs
KPacHO-KOPUYHEBBIN 30J1b JUOKCHUAA MapraHIia.

3. 3016 Oouoxkcuoa mapzanya. Conb MapraHila BOCCTaHABIMBAIOT
runocynbdutrom. {ns atoro 5 ma 1,5%-Hor0o pacTBopa nepMaHraHara Ka-
oy pa30aBisitoT Bojoi 10 50 mul. B pasbaBiieHHBIN pacTBOpP BBOAST IO
karisim 1,5-2 mit 1%-Horo pactBopa runocyibdura.

OOpa3zyeTrcst BUILIHEBO-KPACHBIH 30J1b TMOKCUA MapraHiia.

Peaxkuuu oo0MeHa

4, 3016 Oepaunckoii aazypu. 0,1 M1 HaCBIIIEHHOIO HA XOJOIY pac-
TtBOpa xynopuaa xene3a (I11) pazsogst qo 100 mu Boasl. B pa3taBieHHbIN
pacTBOp BBOJAT Ipu B30anThiBaHuu | kammo 20%-Horo pactBopa rekca-
nuanodeppara kanusa. O6pazyeTcst 30J1b OCPIAMHCKON Ja3ypu CUHETO IIBE-
Ta.

5.301b oepaunckoii nazypu. 0,5 mn 20%-Horo pactBopa rekcaiua-
HOodeppaTa Kanus pazoasisitor Bogoit 10 100 mi. K pazOaBieHHomy pac-
TBOPY [00aBJAIOT MPU B30aNTHIBAHWU KAaIUIIO HACBIIIEHHOTO pacTBOpa
xjopuaa skeneza. O06pasyercs mpo3padHblid, CHHErO I[BETAa 30J1b OEpJIuH-
ckoi azypu. OT IByX Kallelib pacTBopa XJIOpHUa *eje3a 30b elle 00ib-
II€ CUHEET.

6.3016 2excauuano-(11) gpeppama meou (11) (rcenesucmocunepo-
oucmoii meou). 0,5 mn 20%-Horo pactBopa rekcainmraHodeppara Kaaus
pasbasiisitor 10 100 mu1 Bojoi. B pa3zdaBneHHbIi pacTBOp npudaBiisitor 3-4
karu 10%-Horo pactBopa cyibdara meau npu B30anTeiBaHuu. OOpazy-
eTcs KpacHO-OypaIii 3016 (1,2 [Fe(C IN)Y 6

7. 3o1v 2excayuano-(11) peppama cepeopa. 2 mn 20%-Horo pac-
TBOpa rekcainuanodeppara kanus pazoasistot Bojout 10 20 miu. K atomy
pacTBOpY A00ABJISIOT KaIlIIMU, TIpH B30anThiBaHuu, 1 mi 1,7%-Horo pac-
TBOpa HuUTpaTta cepedbpa. OOpasyeTcsi omajiecIupyroui, ¢ 3eJIeHOBATON
OKpackoH, 301k Tekcarano-(11) deppara cepedpa.

8. 3016 uoouoa cepeopa. 10 xanens 1,7%-HOr0 pactBOopa HUTpaTa
cepebpa pazbaBisaoT Bogoil 10 100 M m 100aBISIOT MO KaIljisaM, IIpH



B30anThiBanuu, 1 mi 1,7%-Horo pactBopa noauaa kauus. O0pasyercs ro-
JTyOOBaThI OMAJECUUPYIONIUI 30JIb HOIMIA CEPEOpa.

9. 30116 uoouoa cepeopa. 10 mn 1,7%-H0r0 pacTBOpa HOAUIA KU
paz0asisitor 10 100 M1 BoAoi U K pa30aBIEHHOMY PacTBOPY JA00ABISIOT
npu B30anteiBanuu 10 kamensb, 1,7%-HOro pactBopa HuTpaTa cepedpa .
OO6pazyercs rojiy0oBaThli ONAIECIUPYIONINNA 30J1b HOAUIA cepelpa.

Peakuuu ruaposusa

10. 3026 zudpokcuoa scenesa (I11). K 100 v xumsimmeid BOAbI MpH-
OaBIsIIOT 3-4 KAy HaCBIIEHHOTO pacTBopa xjopuaa xenesa (1) . Ipu
ATOM SHEPTrUYHO MPOTEKAET TuAposu3 xyuopuaa xenesa (I11) u nossisto-
muecss MOJISKYJIbI ruapokcua xemne3a (111) KoHaeHCupyIoTCsS B KOJIIOW/I-
Hele yactuibl. OOpasyercss 30ib ruapokcuma skenesa(lll)  BumrHeBo-
KpacHOrO IIBETA.

duznyeckasi KOHAEHcAUMs (3aMeHAa PACTBOPHUTEJIS)

11.301b6 kanugonu. K 50 ma Bojpl 100aBISIIOT HpH B30AITHIBAHUU
10-15 xanens 10%-HOro pacTBOopr KaHU(OJIHU B STUIOBOM cniupTe (U3 Ka-
nenbHUIEI). O0pasyercs 305b KaHU(OIM B BOJE C OTPHUIATEIBHO 3apsi-
’KEHHBIMH KOJIJIOMTHBIMU YaCTHUIIAMH.

12. 3016 cepwr. K 50 mu1 Bozibl 100aBiISIOT MPU B30ANTHIBAHUU 1 M
HACBIIIEHHOTO (0€3 HarpeBaHus) pacTBOpa CEPhI B alleTOHE (M3 KamelbHU-
1161). OOpazyercs Toay00BaTO-0€bIN ONaICCIUPYIOIUI 30J1b CEPhI B BOJE
C OTPHULIATENILHO 3apsKEHHBIMU KOJUIOUIHBIMU YaCTULIAMU.

13. 3026 cepvr. K 50 M Boibl 100aBISAIOT NMpU B30aNThIBaHUM 4-5
MJI HachllleHHOTO (0€3 HarpeBaHusl) pacTBOpa CEPhbl B ATHJIOBOM CIIUPTE
(u3 kanenbHULbl). OOpazyercs ToayOooBaThIi OMaIeCIUPYIOMIUA 301b Ce-
PBI B BOJIE C OTPUIIATEIHLHO 3aPSXKEHHBIMU KOJUIOUIHBIMU YaCTHUIIAMU.

14. 3onb napaguna. K 50 mu Boabl 100aBISIOT (U3 KareJIbHUIIBI)
npu B30anThiBaHUM | MJI HachIleHHOTO (0€3 HarpeBaHHUs) pacTBOpa Ma-
paduna B 3THIIOBOM crniupTe. HaOmaogaioT 3a mpOoTEeKalIUMU B CUCTEME
U3MECHEHUSIMH.



JlabopaTopHasi padora

OmnpenesieHne MOPOroB KOAryJIAlMU M 3HAKA 3apPsiIa YACTHUILL
30J151 BU3YaJIbHBIM METOJ0M

Llenv pabomwl: U3ydeHUe pa3IMUHbIX METOAOB ONPEIEICHHS I1Opora
KOAaryJisiliii AUCIIEPCHBIX CUCTEM

Obopyoosanue u peaxmugvl. KOHHUYECKHE KOJOBI, XMMHYECKHE
CTaKaHbl, OIOPETKU, MTUNIETKHU, IPOOUPKHU.

Hcxonnbie pacTBOPHI AJIs1 MOTYYEHUS KOJJIOUJAHBIX CUCTEM, PACTBO-
PBI SJIEKTPOIUTOB 33JAHHOW KOHLICHTPAIIMU

PaGoTta mpoBOAUTCS C MPUTOTOBJICHHBIM MPEABAPUTEIHLHO 30J€M U
MSTHIO PACTBOPAMU DJIEKTPOJIUTOB, COACPIKAITUX AHUOHBI M KATHOHBI pa3-
HOW BaJICHTHOCTH, Kak, Hanpumep, HuTpaT Kanust (KNOjs), HuTpar Gapwust
(Ba(NOz3),), mutpar amromurams (Al(NO3)s) cynbdar xamus (K,SO,), mut-
pat kaius (K3(COO);C3H,OH).

B psif YHCTHIX U CYXHX HPOOMPOK HAIMBAOT IO 1 CM° KOIIOMIHOTO
pacTBOpa; B OJHY U3 HUX ZOGABISIOT 1CM IHCTHIIMPOBAHHOMN BOIBI — 9Ta
npoOupKa OyAET CIIYKUTb STAJIOHOM JIJI1 CPABHEHUSI.

B unctyio npoObupky HaAIMBAIOT 2CM™~ pacTBOpa OJHOTO U3 AJIEKTPO-
JINTOB; OTOHMPAIOT W3 Hee MUIETKOH 1CM° ¥ MPUIHBAIOT €ro B MEPBYIO
OpOOUPKY C 30JIEM; TOCIIE MEPEMEIIMBAHUS YE€PE3 ONPENEICHHOE OJUHA-
KOBOE€ BpEMs CPABHUBAIOT C HTAIOHOM. Pe3ynbTaT HaONIOACHHS 3aMHCHI-
BalOT B TA0IMIy | CleIyroNMMHU YCIOBHBIMU OO03HAYEHUSIMH:

OTCyTCTBHE KOATYJISIIAN -

Cnaboe noMyTHEHHE (M3MEHEHHE 1[BETA) +

CubHOE MOMYTHEHHUE ++

Brimanenns ocanka +++

Tabnuma 1- DkcrnepuMeHTalbHBIE JaHHBIC OIMPEIEIICHHUS TOPOrOB
KOaryJisiiuu
No OnekTponut 1 DIEKTPOIUT 2 DNEeKTpOIuT N
npobup- | c, apdexT c, ahdexT c, abdext
KU KMOJIB/M | KOaryJsi- KMOJIB/M | KOaryJs- KMOJIB/M | KOaryJs-

3 3 3
o JR0%041 RAZ041
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3aTeM, K OCTaBIIEMYCs B IPOOHpPKe 1cM® pacTBOpa 3JIEKTpOIIHTA 10-
OaBJISIIOT U3 OIOPETKU lem®Bossl (T.€. pa30aBJIAIOT PacTBOP BABOE), IOCIIE
nepeMeIIuBaHus OTOMPAIOT MUIETKONW 1CM™ MOTy4eHHOTO pacTBopa, Mpu-
JUBAIOT €0 B CICIYIOIITYIO MTPOOUPKY C 30JIEM U CPAaBHUBAIOT TMOJy4CH-
HYIO CUCTEMY C dTajJoHOM. Pe3ynbraT HaOMoAeHUS KaKIbI pa3 3aIiChl-
BaIOT B TaOmuIy 1.

Paz6aBnenue pacTBopa 2JIEKTPOJIMTA MIPOJOHKAIOT JI0 TEX IOP, MOKa
He OyeT OOHapYKEH MEPEX0/l OT YCTOMYMUBOTO COCTOSIHUS K KOATyJISIUU.

[Topor koaryasmuu HaXoaaT JJIs BCEX IATH JIEKTPOIUTOB.

ITpu onpeneneHny Koaryaupyrollel KOHIIEHTPAluU YIEKTPOIINTA Cy,
HY>KHO YYUTBIBaTh pa30aBJICHUE pacTBOPA JSKTPOIUTA 30JIEM: KOHIICH-
TpaIys ero B CMECH € 30JIEM BJIBO€ MEHBIIIE KOHIIGHTPAIIUK B 100aBIIsIC-
MOM PacTBODE.

Crnenyer UMETh B BUAY, YTO, €CIIH AJICKTPOJIUT COACPKUT MHOTOBA-
JICHTHBIN MOH, MOYKET ITPOM30MTH Iepe3apsiIKa MMOBEPXHOCTH YaCTHII;, B
ATOM CJIydau HYKHO OINPEACIUTh HE OJIUH, a TPH ITOpora KOaryJyIsIiiH.

CpaBHUB HaliJICHHBIC 3HAYCHHS TTOPOTOB KOATYJISIIHH Pa3IMIHBIX
AIEKTPOJIUTOB, ONPEACIISIIOT

- 3HAK MOHA- KOaryJsiTopa

- 3HaK 3apsja KOJUIOMIHBIX YACTUIl UCCIIETyEMOTrO 30151.

3aTeM MO 3KCIEPUMEHTAIIbHBIM JTAaHHBIM

- HAXOST OTHOILIEHHE MOPOTOB KOATYJISIUU JIJISl TPEX IEKTPOIIH-
TOB, COJICP>KALIMX MOHBI-KOATYJISITOPBI Pa3HbIX BaJICHTHOCTEHN (Hampumep
KNO3;, Ba(NOs3), u AL(NOg3); 11 oTpHIIaTeIbHO 3apsSKSHHOTO 30JI51), JIJIS
Yero HalJICHHbIC 3HAYCHUS TOPOrOB KOATYJISILIUY ICJIAT HA HAMMEHBIIEEe
€ro 3Ha4€HHE — B IPUBEACHHOM IPUMEPE HA CpAL (NO3)3-

[Tomy4yeHHbIe pe3yJIbTaThl CPABHUBAIOT C BEIYUCICHHBIMU TEOPETHU-
yecku 1o [epsaruny:

i cl =729 :11 : 1. (3)
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JlabopaTopHasi padora

Onpenesienne NOPOroB KOAryJsiliuy ¢ NOMOIIbIO
(0T03/IEKTPOKOTOPUMETPA

Llenvy pabomyl: U3yueHue ONpPEEICHNs TIOPOroB KOAryJsiuu KoJ-
JIOUJIHBIX CUCTEM (POTOMETPUUYECKUM METOJIOM

Obopyoosanue u peaxmugvl. KOHHUYECKHE KOJOBI, XMMHYECKHE
CTaKaHbl, OIOPETKHU, MUNETKH, (POTORIEKTPOKOIOPUMETP, KIOBETHI COOT-
BETCTBYIOLLErO pa3Mepa.

Hcxonnbie pacTBOPHI JIs MOTYUYEHUS KOJUIOUIHBIX CUCTEM, PacTBO-

PBI DJIEKTPOIUTOB 3aJaHHOW KOHIEHTPALNU

V3MeHeHrne AMCIIEPCHOCTH (pa3MepoB YacTHIl) B pe3yJbTaTe Koary-
JSITUH MOKHO OOHApYKUTh IO M3MCHEHHIO ONTHYECKHUX CBOMCTB CHCTE-
MbI, B YAaCTHOCTH I10 M3MEHEHHIO MHTEHCHBHOCTU CBeTOpaccesHus (orma-
aecueHnun). C yBEIWYCHHEM DPa3MEPOB UYACTHI] YBEIIMIMBACTCS WHTEH-
CHUBHOCTh PAaCcCESHHOIO CBETa; KOTJa pa3Mephl YaCTHI[ CTAHOBITCS COM3-
MEPUMBIMH C JUIMHOW BOJIHBI MAJAIOIICr0 CBETa, HHTCHCUBHOCTH CBETO-
paccesHus] HAYMHAET YMEHBIIIATHCA.

OIHOBPEMEHHO CO CBETOPACCESHUEM ITPOUCXOIUT MOTJIONICHHE CBE-
TOBBIX JIyuel nucriepcHoi cuctemoit. 1o 3akony JlamGepra-bepa (4,5)

NJIn
I
In T”:rI:D 5)
Tac | — UHTCHCHUBHOCTH HpOXOI[ﬂHICFO CBeTa;

lo — MHTEHCUBHOCTH ITaJAOIIETO CBETA;

€-0CHOBaHHME HATYypaJbHBIX JOTapu(pMOB;

R-kKoHCTaHTa CBETOPACCESIHUS U CBETOIOTJIONICHHUS;

|-TonmmHa ci10s pacTBOpA;

D-onruueckas INIOTHOCTb.

Jlns uckmroueHus (WM yMeHbIeHus) 3¢ deKTa MOIrIOMEeHus CBeTa
MOJIB3YIOTCS CBETOMMIIBTPAMH, 3aJICPKUBAIOIINMHU T€ JTy4H, KOTOPBIC T10-
TJIOMIAFOTCS] OKPAIIEHHBIM 30JIEM.



Jlis onpenenenus onTuueckoi miotHoctr (D) npumensercs ¢oTo-
anekTpokosiopumerp KPO. B 0CHOBY M3MEpPEHHST ONTUYECKOW IUIOTHOCTH
Ha 3TOM IpHOOpe MOJI0KEH IPHHIINII YPaBHUBAHKUS MHTEHCUBHOCTEH JIBYX
CBETOBBIX ITYYKOB C ITOMOIIbIO IICPEMEHHOM IIeIeBOM AHapparMol.

Ilopsaook padbomuel Ha Koropumempe homoIneKmpuueckom
oonoyueeom (K@O)
Buemnuit Buj, ucnosbdyemoro B pabore K®O, mpejacraBiieHa Ha

pucynke 1.

1 -u3MepuTenbHas mKaa; 2 - KPbIIIKa KIOBETHOTO OTICIICHHUSI;
3 - pyuKa «yCTaHOBKa HYJI»; 4 - pyuyka «yctaHoBKa-100»;
5 - pyuka BbIOOpa MOTJIOTUTENIS; 6 — pydKa NepeMeNIeHUs KIOBET

PucyHnok 1 - BHemnuit Buj KoJgopuMmeTrpa PoTO3IEKTPUUECKOTO
OJIHOJIYYEBOTO

KomopuMerp npeHa3HauYeH A1 UBMEPEHUS B OTACIBHBIX y4acTKax
nvama3zoHa JiuH BOJH 315-980 HM, BbIAEISEMBIX CBETOMUIBTPAMHU, KO-
(O PUIIMEHTOB MPONMYCKAaHUS, ONITUYECKON TJIOTHOCTH KUJKUX PACTBOPOB
U TBEPBIX TEJN, a TAKKE I ONPEACICHUS KOHIICHTPAMH BEIIECTB B pac-
TBOpax MeToaoM noctpoeHus rpadpuxko. KOO no3BosseT onpeaenirs Ko-
3 PUIMEHTHI TPOMYCKaHUs PACCEUBAIOIINUX B3BECEU, IMYJILCUN U KOJUIO-
UIHBIX pacTBOpoB. Hopmanbhbie ycinoBust padotsl 20+5°C.

[Tpuniun nzmepenns: KodPPUIUEHTOB MPOMYCKaHUS COCTOUT B TOM,
9TO0 Ha (DOTOMPUEMHHUK HAIMPABIAIOTCS MOOYEPEIHO CBETOBBIE MOTOKH,
MPOINIEANINE YEPE3 PACTBOPUTEIL U PACTBOP M OMPEAEISAETCS COOTHOIIIE-
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HUE 3THX IIOTOKOB.

K pabotre ¢ mpubopom J0ImycKaroTCs JIMIA, YCBOUBIINE HEOOXOU-
MbIil UHCTpYKTaxX. [Topsgok paboTsl Ha POTOKOJIOPUMETPE 3AKITIOUAETCS B
CHEAYIOLIEM:

1. Bxirounts OpuOOp B CETh.

2. 3aMepenust Ha npuboOpe HAYMHATH HE MEHEE YyeM uyepe3 15 MuHyT
nocJie BKJIIOUEHHs npubopa. B TeueHre 3TOro BpeMEeHU YCTaHABIMBAETCS
CTaOMJIBHBIN PEKUM pabOThl UICTOYHUKA U3TYyYEHHUS U OJIOKA MTUTAHUA.

3. IIpu OTKpBITOM KPBIMIKE KIOBETHOTO OTAENEHUS PYyKOATKOU Y C-
TAHOBKA 0 ycTaHOBUTH HYJIb IO IIKAJ€ MUKPOAMIIEPMETPA.

4. Ilpu 3aKpBITON KPBIIIKE KIOBETHOTO OTJICJICHUS C TOMOIIBIO PyU-
ku YCTAHOBKA 100 u ycranoButs orcuer 100 mo nmikane u3Mepuresib-
HOTro puodopa.

llpumeuanue: B ciydae uamepeHusi pactBopoB orcuer 100 BbICTaBb-
T€ KIOBETOM C PACTBOPUTEIIEM.

5. B KioBeTHOE OT/AEIICHHE YCTAaHOBUTE M3MEpsSeMblil oOpasel, 3a-
KpPOMTE KPBIIKY 1 CHUMUATE OTCYET MO LIKAJIE U3MEPUTENBLHOTO TpUdopa.

6. Paboure MOBEpXHOCTH KIOBET JOJKHBI MEpe]] KaXAbIM U3MEPEHU-
€M THIATEJIbHO MPOTUpaAThCs. [Ipyn yCTaHOBKE KIOBET B KIOBETOJEPIKATEIH
HEJb3sl KacaTbCsl MayibllaMy pabOYMX y4acTKOB MOBepxHOcTed. Hammuue
3arpsi3HEHUs Ha pabodeil MOBEPXHOCTU MPUBOJAMUT K IMOIYUYEHUIO HEBEP-
HBIX PE3YyJIbTATOB.

7. Ilpu 3amene B nporecce paboThl OJTHOTO MOTJIOTUTENS Ha APYTOM,
U3MEPEHUS NPOBOJAUTH HE paHee YeM dyepe3 | MHUH IOoCiie CMEHBI ITOTJIOTH-
TEJIA.

8. He pekomeHnyeTcsl BBIKIIIOYATh MPUOOP MPU HENPOIO0JKUTEb-
HBIX MepephIBax B padore.

Ilopsaook nposedenus pabomot

Pabora 3akimroyaeTcss B OIpPEICICHUH IIOPOTOB KOATYIISIIIMM TPEX
9JICKTPOJIUTOB, COJACPXKAIIUX OJHO-, JBYX- M TPEXBAJICHTHBIC HOHBI-
KOAryJIATOPbI; HAIPUMED, JJIS OTpUlaTeNbHO 3apspkeHHoro 301 KNOs,
Ba(NOj3),, AL(NOz3)s; mis momoxkutenbHOo 3apspkeHHOro 301 KNOg,
K,SO4, K3(COO0);CsH4OH.
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Jns xaxgoro anektpoiura rotoBaT 10 npo6: B 10 xon0d HaauBarT
mo 10cm® 30ms1. JJ0GAaBISIOT B KasKAYIO KOIOY JIEKTPOIHT, OCTEIICHHO
YBEJIMYMBAsI €ro KoHUeHTpauuto. O0muii 00beM pacTBOpa AOJKEH OBITh
OJIMHAKOBBIM BO BCEX MpoOOax (15-20cM’); 10 MOCTOSHHOTO 00BbeMa B pac-
TBOP JOJWBAIOT JUCTUIMPOBAHHYIO Boay. [Ipumep mpuroToBieHus pac-
TBOPOB IIPHUBE/IECH B Ta0uUIIE 2.

Tabmuma 2-DkcrnepuMeHTaNbHbIE JaHHBIC ONpENENICHHsS TMOPOTOB

KO&FYJ’IHL{I/II/I
DJIEKTPOJIUT: . . . .. ... .. ; ICXOHASI KOHICHTPAIHUS: . . . . . ... ...

No KoMmmnoHeHTEI cMecHu C, D
pooE! 30JIb | BOJaA anektposut | O6uuit 06bemM MOITB/M’

1 10 5 0 15

2 10 4 1 15

3 10 3,5 15 15

4 10 U T. 1. AT 1. 15

5 10 15

6 10 15

7 10 15

8 10 15

9 10 15

10 10 15

YToOBI MOIYYHUTh CPABHUMBIE PE3YIBTATHI Cyyp, DIIEKTPOIUT CIECTYET
100aBJIATH B 30JIb MEpPE]l U3MEHEHUEM ONTUYECKON MJIIOTHOCTU 3a OJHO U
TOXKE BpeMsl JUIS BCEX OMBITOB (Hampumep, 3a 1 MuH, 3a 5 MUH, W.T.I.)
HEJb3sl HAJIMBATh €r0 Cpas3y BO BCE MPOOKI.

OnpenensiroT ONTUYECKYIO MIOTHOCTh PACTBOPOB IMOCIIEIOBATEIBHO
B KaXXJOW MOpUMH 30Jis1 (JIEBYIO KIOBETY CpPaBHEHHS, 3AIOJHECHHYIO JHUC-
TUJUTMPOBAHHOM BOIOM, HE MEHSTh B TEUEHUE BCETO OMbBITA).

[1o 3KCIIEpUMEHTAIIBHBIM TAHHBIM JIJISL BCEX AJIEKTPOJIUTOB CTPOST!

- 3aBUCUMOCTb ONTHUYECKOW IUIOTHOCTH OT KOHLEHTPALUH BJIEKTPO-
JIUTA B 30JI€;

- 10 M3JIOMY 3aBUCUMOCTH OIPENEIAIOT IOPOT KOATYJIALHH Cp.

[Io moSlydeHHBIM 3KCIIEPUMEHTAIBHBIM IMOPOraM KOATYJALMHA IIPO-
BEPSIOT, BBIOIHACTCA JU MPABUJIO 3HAYHOCTH: cszconst/ZG, T.€. cOOJII0-
JA€TCS JIA OTHOILIEHUE:

Cop * Cop 1Crp =T729:11:1
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KOHTpOJII)HI)Ie BOIIPOCHI

1. HazoBuTe Buapl yCTOMYMBOCTH JIUCHEPCHBIX CUCTEM B COOTBETCT-
BuM ¢ kiaccudukanuei IleckoBa. B yem 3akitouaercss pa3iauyue MeExIy
JMO(PUIBLHBIMU U TUOPOOHBIMHU KOJUIOUIHBIMU CUCTEMAMMU ?

2. Yem o0O0ycnoBieHa arperaTMBHasi HEYCTOMYMBOCTbH JIMO(DOOHBIX
nucnepcHeix cucrteM? Kakue mpoueccsl caMmOnpOU3BOJIBHO MPOUCXOIAT B
ATUX CUCTEMAX?

3. Kakumu meTonamu nosiyqarot IuopoOHbIE TUCTIEPCHBIE CUCTEMBI?
IIpuBenure npumepsl.

4. Ha 4uto 3aTpaumnBaercd paboTa IpHu APOOJICHHH U U3MEIbUYECHUU
matepuanoB? Kakum o0pa3zomM MOXHO YMEHBIINUTH pabOTy U3MEIbUYCHUS U
MOBBICHTH AUCIIEPCHOCTHh U3MEIBYAEMOI0 MaTepurasa?

5. UeM OTIHMYarOTCS MPOLECCHI TOMOT€HHOW U T'€TEPOTE€HHOM KOH-
JICHCAITMN Y KaKOBBI MIPUYMHBI BOSHUKHOBEHUSI METACTAOMILHOIO COCTOS-
HUS B MIEPECHIIICHHBIX CUCTEMAX?

6. UeM onpeaensieTcsi KpUTHYECKUN painycC 3apojbliina HOBOU (a3bl?
Kak MOXHO perynupoBaTh pa3mepbl 4acTHI] JTUOPOOHBIX IUCTIEPCHBIX
CHUCTEM, TTOJIy4a€MbIX METOJIOM KOHAEHCAUN?

7. Kakol mporecc Ha3blBaeTcs Koaryssinuen? Yem 3aBepiiaetcs
npoiiecc koarymsanuu? KakuMu cnocobaMu MOKHO BBI3BaTh KOAryJIsILIUIO
a10(OOHON KOJTOUTHONW CUCTEMBI?

8. Uto Ha3zbpiBaeTca ObICTpOM M MeaJieHHOW koaryisiuuen? Kakas
B3aMMOCBSI3b MEXKJY CKOPOCTBIO KOAryJsilui M BUJOM MOTEHIHAIBHON
KPUBOW B3aMMOJICMCTBUS YaCTHII?

9. Kakune mapamMeTpbl DHCIEPCHOW CHUCTEMBI BIMUSIOT Ha CKOPOCTh
KOAryJisiAM YacCTHUIl B COOTBETCTBUU ¢ Teopuer CmoiyxoBckoro? Uem oT-
JUYAIOTCSI KOHCTAHTBI CKOPOCTH OBICTPOM M MEJICHHOW KOaryJsiuu?

10. KakoBo paznuuue MexAy HEUTpaIu3allMOHHOW M KOHIICHTpaIlH-
OHHOM Koaryisuuen muodoOHBIX 30Jei dekTpoautamu? Kak Biusier 3a-
PSIl KOAryJupyroliero oHa Ha Mmopor ObICTPON KOoaryJsiuu?

11. JleiictBueM kKakuxX (paKTOPOB OOECTICUMBACTCSI arperaTUBHAs yC-
TOMYMBOCTH JTMOPOOHBIX AUCTIEPCHBIX cucTeM? Kakue BeriecTBa UCHOJIb-
3YIOT B KQUe€CTBE CTAOUIIN3aTOPOB ATUX CUCTEM?
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