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JIABOPATOPHAS PABOTA Nel
Omnpenenenne cOpOIMOHHON CIIOCOOHOCTH aHMOHHBIX TTOBEPXHOCTHO aKTHBHBIX
BEIICCTB HA TPaHUIIE KUIKOCTh-Ta3

1. Ieab padoThI: ONPEAEIIUTh IOBEPXHOCTHOE HATSYKEHUE Pa3IMUHBIX KUJKOCTEH B 3a-
BUCHUMOCTH OT KOHIIEHTpaluu. ['paduyecku onpeaenuTs acopOLuIo )KUAKOCTEH NMPH 3aAaHHBIX
KOHIIEHTpauusX. [locTpouTh H30TepMBI MIOBEPXHOCTHOTO HATSKEHUS U aJICOPOIUH.

2. TEOPETUYECKUE CBEJJEHUA

BemecTBa, XapakTepu3yIOIUECS CHILHBIM B3aUMOJICHCTBUEM C MOJICKYJAMHU PacTBOPH-
Tesl U OOJBIIMM TOBEPXHOCTHBIM HATSHKEHUEM, B OCHOBHOM OCTalOTCS B 00BbEME, U IOBEPX-
HOCTHBIH CIIOM 00€IHEeH 3TUMHU BelecTBaMu. VX MpUCyTCTBHE B TOBEPXHOCTHOM CIIO€ IPUBOJIUT
K BO3pPaCTaHUIO MOBEPXHOCTHOTO HATSHKECHHUS, OJHAKO 3TO BO3PACTAHHWE HE3HAYUTEIILHO H3-32
MaJIOH KOHIICHTPAIMW BEIIECTB B MOBEPXHOCTHOM cjioe. B Takom cirydae roBopsT o0 oTpwuiia-
TEJIBHOU aJcOpPOIIMH, a BEIISCTBA HA3bIBAIOTCS MIOBEPXHOCTHO-HHAKTHBHBIMH.

BemecTBa, Xapakrepu3yromumecs cliadbIM B3aUMOJICHCTBHEM C MOJICKYJIaMU PacTBOPHUTE-
JIS1 ¥ MaJIbIM TIOBEPXHOCTHBIM HATSDKEHUEM, KOHIICHTPUPYIOTCS y TpaHUIlbl pa3ziena (a3, To ecTh
aacopobupyrores. [Ipu 3ToM yMeHbIIaeTCs MOBEPXHOCTHOE HATSHKEHUE pacTBopa. Takue Bere-
CTBa HA3bIBAKOTCS MIOBEPXHOCTHO-AKTHBHBIMH.

CBsi3b MKy M30BITOYHBIM KOJMYECTBOM BEINECTBA, MPUXOSAIIMMCS HA SAWHHILY T10-
BEPXHOCTH,-azcopouueii I’ (MOJ‘IB/CMZ)- M CIHOCOOHOCTBIO BEIIECTBA CHIIKATh MOBEPXHOCTHOE
HATSHDKCHHE G pa30aBICHHBIX PACTBOPOB OINMHKCHIBacTCs ypaBHeHHeM [ mb0Oca:

FI = _L ' d_a ! (1)!
RT dc

re ¢ — KOHIIGHTpanusi, MOJb/l1, R — yHUBepcanmpHas ra3oBas MOCTOSIHHas, 8,31~107
spr/(moib-K), do/dC — moBepXHOCTHASE aKTHBHOCTD.

OnpenenuB dKCIIEPUMEHTAIILHO 3aBUCUMOCTh TTOBEPXHOCTHOTO HATSHKEHHUS OT KOHIICH-
Tpaluu — U30TepPMYy MOBEPXHOCTHOTO HATSKEHHs, U TMOJB3YysACh ypaBHeHHeM [1bO0ca, MOXKHO
HAWTH 3HAYCHUS aJCOPOIMU TPU PA3IMYHBIX KOHIICHTPAIMSIX M ONPEICITHTh XapaKTePUCTHKH
MOBEPXHOCTHOTO CJIOSI: MAaKCUMAallbHOE 3HAUYEHUE aJCOPOINH, TUIOMIAIb, 3aHUMAEMYI0 MOJIEKY-
JIOW B MIPENeIbHO HACHIIICHHOM CJI0€, TOJIINHY aJICOPOIMOHHOTO CJI0S, a TAKXKE MOJTyJUTh U30-
TepMy aICOPOIIMH MOHOMOJIEKYIISIPHOTO CIIOSL.

Ilocmpoenue uzomepmol adcopoyuu u onpeoenerue XapaKxmepucmux no8epxXHOCHHO20
CILOAL.

I/I3OTCpMa MOBCPXHOCTHOI'O HATSAKCHUS.
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Ecnu B kakoi-mub0 TOUKe KpUBOM, HAIPUMEP, B TOUKE d, IPOBECTU KAaCaTENbHYIO K KPH-
BOM, TO TaHI'€HC yIJla HAKJIOHA KacaTeJbHOU K ocu abcuucc tgo. paBeH NepBOM MPOU3BOIHON B
310 Touke (.do/dc)

[ToncraBnss 3HaUeHME TaHT€HCA yrila HakJIoHa B ypaBHeHue (1), Haiinem 3HaueHue /.

OmnpenenyB aHAJIOTMYHBIM 00pa3oM aJcopOLuI0 JUIsl psja TOYEK Ha M30TepMeE MOBEpX-
HOCTHOT'O HATSKEHHS, MOXHO TIOCTPOUTH U30TEPMY aJCOPOITUH.

ITo nzorepme ancopOLyK, NOIB3YACh ypaBHEHUEM JIeHrMIopa:

bc

)
1+bc
MO’KHO BBIUMCIIUTH MpeAeIbHOe 3HaueHue aacopOuuu I, coOoTBeTCTBYIOLIEE 00pa3oBa-
HUI0O MOHOMOJIEKYJISIPHOTO CJlosl. YpaBHeHue JIeHrMiopa MOKHO IIpeoOpa3oBaTh B ypaBHEHUE
MPSMOM:

I, =1

1 1 1
e
I' Tow-b-c Iw
1T wb- tga, Tae o - yroa HaksiaoHa mpsMoil K ocu aberuce, 1/ .. 0Tpe30K, OTCeKaeMBblit
IIPSIMOM Ha OCH OpJIMHAT.

ITo 3nauenuro Iy, MOXKHO HAWTH IIOIIAAb MOJICKYJIbI, 3dHUMAEMYIO CHO B aﬂC0p6HI/IOH—
HOM CJIO€, U TOJIIHUHY MOBEPXHOCTHOI'O CJIOs.

©)

1
IInowans Monekyibl; S, = ———
Y ° JIw-N A
Tommuua ciod: & = M ,
ol

I'me M — macca MoOJIsl BEIIECTBa,

p - IUIOTHOCTH acOpOEHTA.

B GonpmmHCTBE CiydaeB xapakTepHa BepTHUKaidbHas opueHTtanus [IAB Ha rpanune pas-
nena ¢a3z, TorJa TOJIIMHA CJIOS COBIAJaeM C JJIMHOU acOpOMPOBAaHHOM MOJIEKYIIHI.

3. OBBEKTHI U1 CPEACTBA UCCJIEJJOBAHU A

1. Cranarmomerp.

2. ItaTtuB ¢ 1ankoii.

3. 6 crakanoB Ha 100 mi1.

4, PactBop nonenmicynsdara HaTpus, KoHIIeHTpaus 50 Mr/a
OIIMCAHUE ITPUBOPA

C 0

F—— =

Cramarmometp. 1 — pacmmpenune. 2 — 0OTBepCTHE Kanmuiuisipa, A, b — meTku.
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CrasarMoMeTp COCTOMUT M3 TPYOKH, UMEIOIeH paciiupenue 1, BbIlIe U HUXKE pacuiupe-
HUS HaXOJIATCSl HayaJlbHasi ¥ KOHEYHasi METKU. Yepe3 KanuUIsIpHOE OTBEPCTHE 2 B HIMPOKOM OT-
HUTM(OBAHHONW TOBEPXHOCTH JKUAKOCThH BHITEKAET B BUJE KaIlelb.

4. IOAI'OTOBKA K PAEOTE

1. [TpurotoButsk 5 pactBopoB nonemmicyiabdara natpus (A/1C) ¢ paznuunoil KoH-
HeHTpalyel (KOHIEHTpanus — 10 YKa3aHHIO IPETo1aBaTes).
2. CramarMoMeTp yKpemuTh B LITATUBE B BEPTHKAIHLHOM IIOJIOKEHHUH M 3aCOCaTh

KUJKOCTh TaK, 4TOObI OHA CTOsUIa BhIIIE BEpXHEH METKH (IIpU 3TOM B TPyOKE HE JIOJKHO OBITH
Iy3bIPKOB BO3/1yXa), 3aTEM J1aTh XKHUAKOCTU BBITEKATh U3 Kanwuisipa. Korjga ypoBeHb ®KUAKOCTH
COBIIAJET C BEPXHEH METKOW HAauaTh CUYET Kamelsb, NPEKPATUTh CUET TOI/A, KOrJa XKUIKOCTh
JOUJIET 10 HUXKHEM MeTKH. ONbIT MOBTOPUTH HECKOJIBKO pa3 M B35ATh CPEAHION BEJINYUHY U3
Ha0JI0/IaeMBIX OTCYETOB.

5. IIPOTPAMMA PABOTDI

OnpenenuTts YMCIO Kamelb BOJbI, 00pa3yIONINXCs MPU UCTEYCHUHU U3 o0bema V, a 3aTeM
YHCIIO Kallellb MCCIIEAYEMBIX PACTBOPOB U3 3TOT0 ke 00beMa. [loBepXHOCTHOE HATSKEHHUE BbI-
YHUCIUTH 0 hopMyIie:

g0 P Ny ,
Poh

IJie G- TIOBEPXHOCTHOE HATSHKCHHUE UCCIIETYEMOH JKUIKOCTH, I[)K/MZ, G0 — MOBEPXHOCTHOE
HaTsDKEHUE JUI BOJABI (U3 TaOJIHIIB), I[)K/Mz, p -TUIOTHOCThH UCCIIETYeMOM >KUIKOCTH, F/CM3, Po —
IIOTHOCTB BOJIBL, T/CM°, N — YHCIIO KATIENb HCCIIeTyeMOM KHIKOCTH, Ny — YHCIIO KArelb BOJIBIL.

[TocTpouts rpaduk B koopauHaTax ¢ = f(c).

[TpoBecTu KacaTenbHbIE K KPUBOI B TOUKAX YKa3aHHBIX KOHIICHTPAIIUH.

OmnpenenuTh TAHTCHCHI YIJIa HAKJIOHA KacaTelbHBIX K ocH abcuuce (do/dc).

BoeruncnuTh 3Ha4€HHUS U30TEPMBI aJICOPOINH 10 ypaBHEHUIO ajcopOimu ['ndbcea:

C(a
RT \C

IIo pe3yiibTaTaM 3KCIICPUMCHTA U PACUCTOB 3alIOJIHUTD Ta6J'II/II_Iy.

Ta6mz1ua OKCIICPUMCHTAJIbHO- PACUCTHBIX JAHHBIX

BEIIECTBO Kon/Bo [ToBepxHOCTHOE Tanrenc yria Ancopbuus,
Kariejb HaTsYKEHUE, HakKJIOHA, I 109,
c-10°, m/m do/dc KMOJIB/M?

Boga

HAC, ¢
HIC, ¢,
HAC, cs
JIC, ¢4
JAC, ¢s

[TocTpouTth H30TEPMY a1COPOLIUU.

Berauciuts 3Hauenue ¢/I" u moctpouts uszorepmy c/I" =f(c).

ITo rpaduky HaiiTu KoHCTaHTHI ancopoimu 'y, u b B ypaBHenun Jlenrmropa. (1/T, - oTpe-
30K, OTCEKaeMblil mpsiMoii Ha ocu opauHar tga, 1/(I'x.b) — oTpe3ok, oTcekaeMblii MPSMON Ha OCH
OpJIMHAT).

OmnpenenuTs MIOMAAb MOJIEKYIBI IO (hopMyIIe:



Swon = 1/(T’Na)
Cnenatp BbIBOJ 110 padoTe.

6. KOHTPOJIbHBIE BOITPOCHI

AncopOuusi. OCHOBHBIE MTOHSTHUSA.

Knaccudukanus mpoiieccoB agcopOuuu.

®dynnameHTaIbHOE YpaBHEHUS aacopOuuu ['ubdoca.

VYpaBuenue ancopouuu ['mb606ca, mpumeHseMoe 111 00pabOTKH IKCIIEPUMEHTATBHBIX

Eall el

JTAHHBIX.

N3otepma agcop6iuu ['enpu.

N3otepma agcopoOunn OpelHmxa.

N3orepma ancop6Oimu Jlenrmropa.

[ToBepXHOCTHO aKTUBHBIE BEIIECTBA, KJIacCu(UKaIUs.
. Kputnueckas koHIIeHTpaIuss MUIIEIII000pa30BaHUsl.
10. Ancop6ums I[TAB.

©oo~NoO

JIABOPATOPHAS PABOTA Neo2
AncopOuust © XMMHSI TOBEPXHOCTHBIX SIBJIEHUI OPraHU4YeCKUX BELIECTB

1. Hean padorsl: KonnuecTBeHHOE M3yUYeHUE afcOpPOLMY MUIIEBBIX KpacuUTelel Ha ak-
TUBUPOBAHHOM YTJIE.

2. TEOPETUYECKUE CBEJJEHU A

N3ydenne amcopOIMK MUIIEBOTO KPACUTEIIS Ha TBEPJIOM aJICOPOSCHTE OCHOBAHO HA OIpe-
JEJICHUH KOHIIEHTPAllUM KpacuTelsl B pacTBOpe A0 M TMOCie KOHTakTa ¢ aicopbeHToMm. 3a
YMEHBIIICHUEM COJICp)KAHUS KPACHTEsI B PACTBOpPE B pe3yNIbTare aJCOPOIUU MOYKHO CIICIUTH
METOJIOM CHEKTPO(OTOMETPHH, OMpeeNnsis ONTUYECKYIO MIOTHOCTh pacTBOpoB. Ilo 3HaueHMIO
ONTHYECKOH IIOTHOCTH PacTBOpa IMOCHE aAcoOpPOIMA MOKHO YCTAHOBHTH KOHIICHTPAIMIO B HEM
KpacuTens. J{7s 3Toro onpeneistoT ONTUYECKYIO MIOTHOCTh CEPHH PACTBOPOB Pa3IMYHON KOH-
neHTpanui. [1o MoNy4eHHBIM YKCIEPUMEHTATBHBIM JaHHBIM CTPOST KaTHOpPOBOYHBINA rpaduk
3aBUCHUMOCTH ONTHUYECKOW MIIOTHOCTH OT KOHIEHTPAIUU, MOJB3YSICh KOTOPHIM, HaXOASIT KOH-
[EHTPAINIO KPACHUTENs B pacTBOpe Nocie aacopOrun. [TockonbKy CBET, MpOXOASIIHA Yepe3 pac-
TBOp, HE SBJISETCS MOHOXPOMATHUYECKUM, HEOOXOAUMO MPEIBAPUTENLHO OMPEICIUTh Ty CHEK-
TPATBHYIO 00JIACTh, B KOTOPOU PACIIONIONKEH MAKCHMYM TIOTJIOIICHHS.

3HaueHue aJcopOInu @ HAXOAT MO PA3HOCTH KOHIIGHTpAIWiA aicopOTHBA B pacTBOPE /10
Y TIOCJIE aJICOPOINU:

n _ (CO—C)V
m

a= : 1000,% 1)

r7e 8 — yaenbHas aacopOlus — BeTUYHHA, MMOKa3bIBAIOIAs MAacCy KpacUTeNs B MT, af-
COpOMPOBAHHOTO OJTHUM IpaMMOM ajicopOeHTa; C — MaccoBasi KOHIIEHTPAIUS KPACHTENS 10 all-
copommu, r/mm>; Co — paBHOBecHast (YCTAaHOBHBIIIASICS TIOCTIE aICOPOLIMM) KOHIICHTPAIUS KpacH-
Tes, r/nM3; V — 00BeM pacTBOpa, U3 KOTOPOTO HAET acOpOIIns, 21M3; M — macca ajcopOeHTa, T.

OmnpenenuB aacopOIMIO U3 CEPUU PACTBOPOB, MOKHO MOCTPOUTH TpaduK U30TEPMBI aI-
copOuu B kKoopanHarax «lga—lge», a Takke rpaduyuecku onmpeneanuTh MOCTOSHHBIC BEIMYUHBI
ypaBHeHus OpenHmxa.

3. OFBEKTHI 1 CPEACTBA UCCJIEJJOBAHUA
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AHanuTH4ecKre U TeXHUUYECKue Bechl; poromerp Gortoanekrpuueckuit KOK-3; 10 konu-
yecknx ko6 Ha 100 em>; 5 MEpHBIX K0JI0 Ha 50 oM’ rpaJyvpoBaHHbIC MUNETKH Ha 2, 5, 10 oM’
NUIIEBON KpacuTenb (110 yKa3zaHuUIo Ipenoaasarens): kpacHblil (E122), 3enensiii (E142), cunuit
(E132), sxentorit (E102), po3ossrii (E124); akTHBHpOBaHHBIN yroJib;, GUIbTPOBaIbHAS Oymara.

4. [TPOI'PAMMA PABOTbI

1. [IpuroroBJjieHHE MCXOHBIX PACTBOPOB KpacuTes. Ha Becax 6epyT TOUHYIO HaBec-
Ky nuieBoro kpacurens m = 0,1 r, BHOCAT B MepHYI0 K00y Ha 100 cM® , IOBOIST 0GBEM KOMIOBI
0 METKH TUCTHIIMPOBAHHOW BOJOM M TIHIATENIbHO MepeMernBaroT. Paz0aBieHneM JAaHHOTO
pacTBopa KpacuTells, MaccoBast KOHIIEHTpaus KOTOporo 1 r/1mM3 , TOTOBAT pacTBOPHI KPaCHUTEIS
pa3IMYHON KOHIeHTpauuu. JJist 3Toro B 5 MepHbIX Koib Ha 50 cM® BuBarOT yKa3aHHbIC B Ta0-
JuIe KoimdecTBa pactBopa kpacutens C=1 r/am3 , m1oBoIAT 00BEM KOJIO 10 METKH JTUCTHILIH-
POBAHHOM BOAOW M MIEPEMEIINBAIOT.

2. U3yyeHune 3aBHCHMOCTH ONTHYECKOW NMJOTHOCTH PACTBOPOB OT KOHIEHTPAIUH.
Jist mpurotoBiaeHHOTo pacTBopa Ne3 u3MepsoT ONTUYECKYIO TUIOTHOCTh OTHOCUTEIBHO BOJIBI B
WHTepBaje 3HaueHui AuHbI BOIHBI A=300—-800 M. M3mepenus npoBoasat yepe3 3040 um, a
Halisl TPaHUIbl MAKCUMyMa, U3MEPSIOT TOBTOPHO ONTHUYECKYIO MJIOTHOCTh B 3TOM 0o0jacTu ye-
pe3 5 M. Ilo mosy4eHHBIM NaHHBIM ONPENENAIOT JUIMHY BOJIHBI, P KOTOpPOMl HaOmropaercs
MaKCHMaJbHOE TOIJIONICHHE CBeTa AMax. M3MepsroT Ha cieKTpohOTOMETpe ONTUYECKYIO TII0T-
HOCTB OCTABILUXCS YETHIPEX PACTBOPOB KPACHUTEINS IPH AMaX, 3HAYCHHUS 3aHOCAT B Ta0I. 1.

3. U3yuenue agcopOunu Kpacuresisi Ha yrie. B 5 konnueckux konb Ha 100 cM° BHOCST
HABECKU aKTUBUPOBAHHOTO yriisi (1mo 1 r), B3sThie Ha TeXHUYECKUX Becax. Kaxnupiii U3 mpuro-
TOBJICHHBIX PaCTBOPOB Kpacutens (50 cM’) mepeHocsT B OJIHY M3 KOHUYECKHX KOJIO C HABECKOM
yris ¥ ocTaBisIOT Ha 30 MUH, B30aJIThIBasi COAEPKUMOE KOO Yepe3 KaK/ble 5 MUH.

ITo ucreuenuu 30 MuH agcopOuuu pacTBOpbl GUIABTPYIOT. ONpenesstoT KOHIICHTPAIUIO
KpacuTeei mocie ajcopomnuu, u3Mepsisi ONTHYECKYIO MIIOTHOCTh (PHIIBTPATOB MPH AMaX.

Tab6muna 1
Vcxomablie qaHHBIE W PE3yJTbTAaThl SKCIIEPUMEHTA

No pactBopa 1 2 3 4 5

O6BeM HCXoHOTo pactBopa kpacuters C=1 r/aM° Ve , CM°

MaccoBass KOHIIEHTpaIusi MPUTOTOBIEHHBIX PAcCTBOPOB KpacHUTe-
neit, Co, /M

OnTHyeckast JIOTHOCTh PACTBOPOB MPH AMax J10 agcopOiuu, Do

OnTHyeckas IJIOTHOCTh paCTBOPOB MPHU AMax mnocie ajacopouuu, D

MaccoBasi KOHIICHTpaIlMsi pacTBOPOB KpacHUTENeH Mocie ancopo-
3
uuu, C, /am

(S

AncopOuus @, Mr/r

Iga

lgc

5. OBPABOTKA PE3VYJIbTATOB

1. PaccunThIBatOT MacCOBYIO KOHIICHTPAIMIO PUTOTOBJICHHBIX PACTBOPOB KpacHTesCH B
F/)IM3.

2. CTposIT TpaayupoBOUYHBIA rpad)uK 3aBUCHMOCTHA ONTHYECKOW IIOTHOCTH OT KOHIICH-
TPalu PacTBOPa, OTKJIAAbIBAst [0 TOPH3OHTAILHOW OCH KOHIIEHTPAIIUIO MPUTOTOBJIEHHBIX pac-
TBOpOB Kpacuteneit (Cp), a M0 BEPTHKAILHONW — ONTHYECKYIO UIOTHOCTH PACTBOPOB MPHU AMax JI0
agcop6rmu (Do).
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3. Ilo rpanynpoBo4YHOMY TpaduKy, MPU HAWICHHBIX 3HAUECHUSIX ONTHYECKOW IIOTHOCTH
pacTBOPOB MpH AMax nocie agcopouun (D), HaxoasaT MacCOBYIO KOHLIEHTPAILMIO pacCTBOPOB Kpa-
curtens nocie aacopoiuu (C).

4. Ucnonb3ys 3HaYCHMs KOHLEHTpAIMM KPacUTENsl B pacTBOpE 10 U IOCIE aJcopOuuy,
paccuUMTHIBAIOT 3HaUeHHE aacopOiuu (B r/r) mo gopmyie (1) mis Bcex msitu pacTBOpoB. Pesynb-
TaThl pacyeTa 3aHOCAT B Ta0uILy 1.

5. PaccuutsiBator 3HaueHus lg a u 1g c. [1o momy4eHHBIM JaHHBIM CTPOST U30TEPMBI aJI-
copOIMu B KoopArHaTaX «a@ —c» u «lg a—lgey.

6. [Tonb3ysich M30TEPMOI, MOCTPOCHHO! B KoopauHarax «lg a —lg c», onpenenstor rpa-
(duyecku KOHCTaHThI ypaBHeHUs: Dpelinuxa.

7. Ucnonb3ys HaliieHHbIE KOHCTAHTHI 3 1 1/n, Mo ypaBHeHHIO DPpeitHmxa A Kaxaoi
PaBHOBECHOM KOHIIEHTPAIMH (C) PACCUUTHIBAIOT BEIMUUHY aacopouuu (a).

8. Ha rpaduke, Hapsigy ¢ ONBITHON M30TEpMOH acOpOLUU, CTPOST Uil CPAaBHEHHS U30-
TEpMy aJCOPOLIUMU TEOPETHUUECKYIO. YKa3bIBAIOT MPUOJIMKEHHO I'PaHUIIBI IPUMEHUMOCTH ypaB-
HeHus Opelnumxa.

9. Ha ocHOBaHMH MOJTyYEHHBIX JAaHHBIX CIIEIyeT CAeIaTh BBIBOJ O 3aBUCUMOCTH BEJIUYU-
HBI /ICOPOIIMY OT KOHLIEHTPAIIUH U OT TPUPOJIBI aICOPOTHBA.

6. KOHTPOJIbHBIE BOITPOCHI

AncopOuus. OCHOBHBIE TTOHSITHSI.

Knaccudukanus nporeccoB aacopouum.

dynnameHTagbHOE YpaBHEHUs aacopOuuu ['uboca.

VYpasaenue aacopOuuu ['nb66ca, mpumensemoe s 00pabOTKU dKCIIEPUMEHTANb-
HBIX JaHHBIX.

N3orepma ancopOiuu I'eHpu.

N3orepma anacopoiun OpeitHamxa.

7. W3orepma aacopbiuu JIeHrMiopa.

el el

o o

JIABOPATOPHAS PABOTA Ne3
AncopOuus ¥ XMMHsI TOBEPXHOCTHBIX SIBJIEHUI KATUOHOB METAJLIIOB

1. Heab padoTsl: M3y4nTh HOHOOOMEHHYIO a7ICOPOIIMI0 KATHOHOB METAJIOB.
2. TEOPETUYECKUE CBEJIEHUA

HMoHoOOMEHHBIE CMOJTBI (MJIM MOHUTHI) pa3AessatoT Ha IBE IPYIIIbL:
1. xaTHoHUTEI — 00JIaKaroIE CBOICTBOM OOMEHNBATH CBOM KATHOHBI
Ha KaTHOHBI COJIEH B paCTBOPE;
2. aHHOHHTHI — OOMEHUBAIOIIINE COOCTBEHHBIE AHWOHBI HA aHHOHBI
COJIeH, IPUCYTCTBYIOIIHNE B PACTBOPE.
KaTnoHuTHI comeprkanire B CBOeM COCTaBe aKTUBHBIE KUCIOTHBIE rpymibl Tuma R — SO3H,
R — COOH. ATtom BojiopoJa B HUX criocoOeH K 0OMeHY Ha JIpyrue KaTHOHBI, Halpumep:

2 R—SO3H + Mg** = (R—S03);Mg + 2 H"
cMOlIa PacTBOp CMoJia pacTBop
rae R — cioHBII OpraHndecKuii aHHOH CMOJIBI
Uewm BbIIIIE MTOJIOKUTEIBHBIN 3apsij] KATHOHA, TEM JIy4dIlle OH COPOUPYETCS] KATHOHUTOM.
AHHOHHTHI HMEIOT B CBOEM cocTase akTuBHbIe rpymmsi: R — OH, R — NH*"OH, B koto-
peix OH rpymnmna MokeT 0OMeHUBAThCS HA aHUOHBI U3 PacTBOpa, HAIpUMEp:

R-OH+ClI'=R-Cl+OH

CMOJIa pacTBOp CMOJia pacTBOp
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NoHooOMEHHbBIE CMOJBI UCTIONB3YIOT JUISI N30MPATEIHHOTO TOTJIONICHUS MOHOB M3 pac-
TBOpa. OOBIYHO uepe3 KOJOHKY ¢ kaTmoHOM B H™ dopme (T.e.comepikaiieM HOHBI BOJIOPOJIA)
MPOITYCKAIOT pacTBop cosield. [Ipu 3ToM BCe KAaTHOHBI COPOUPYIOTCS KATHOHUTOM, a B3aMEH HUX
B PACTBOP MEPEXOAHUT SKBHBAEHTHOE KoimdecTso H'. [l pereHepanyiy HCIONb30BaHHOTO Ka-
THOHHTA Yepe3 HETO MOTOM MPOIMYCKAIOT PACTBOP COJSIHOW KUCIOTHI KOHIEHTPAIUEH 2 MOJIB/II.
[Tpu >TOM copOMpOBaHHBIC KATHOHBI METAJUIOB BBITECHSIOTCS MOHAMH Bojopozaa, u H™ ¢opma
KaTHOHHUTA BOCCTAHABIINBACTCSI.

HMoHOOOMEHHBIE CMOJIBI MOTYT HCIIOJIB30BaThCs I 00ecconuBanus Bojbl. Ecim pacTtBop
comnu, Hanpumep, NaCl, MgSO,4, CaSO, (0ObIdHBIC KOMITOHEHTHI BOIOTIPOBOIHOM BOJIBI), IPOITY-
CTHTB IOCJICIOBATEIBHO Yepe3 KOJIOHKY ¢ KaTHOHUTOM B H™ ¢opme u 3areM vepe3 KOJIOHKY C
aanonutoM B OH™ popme, To katrons Na’, Mgz+, Ca’* 3samemsioTcs B pactBope Ha H' uonsl, a
aanonsl Cl, SO427, 3amensrorcs Ha OH'.

B pe3ynbrate noigydaercst IMCTHILTUPOBAHHAS BOJIA:

H" +OH =H,0

OO0muMpHOe TPUMEHEHUE HAXOISAT MOHUTHI B XpoMarorpapuveckoM paszzieiieHuu umoHoB. Cymi-
HOCTh HOHOOOMEHHOI XpoMmarorpaduu TakoBa: B KOJOHKY Ha MOBEPXHOCTh KaTHOHA BHOCAT He-
Oonbmol 00BeM paszesieMoil cMecH KaTHOHOB. KOJIOHKY TPOMBIBAIOT KaKUM-JINOO PacTBOPH-
TEJIEM, ITPU 3TOM KaTHOHOB IEPeBUTaeTCs B KOJOHKE. CKOPOCTh MEpeIBUKCHUS KATHOHOB 00-
paTHO MPOMOPIHOHAIBHA HX COPOMPYEMOCTH KaTHOHUTOM. [IepBBIMU M3 KOJIOHKH BBIXOJST Clia-
00 copOupyroluecss KAaTHOHBI — OJJHO3aPsTHbIC K*, Na*, satem JBYX3apsiHbIe: Ca2+, Ni2+, Zn2+,
Co?* u pexzapsmubie: AP, Cr¥*, Fe**. Moxuo cobparh oTeinbHbIe (paKIiH dIK0aTa U Ipo-
AHAJTM3UPOBATh KOJIMUYECTBA KaXI0TO KOMITIOHEHTA.

3. OBBEKTHI U CPEACTBA UCCJIEAOBAHNA

Katuonutr B H® dopme (KV-2); MepHbIe Tpobupkn Ha 5 M1, 5% pactBopbl Cra(SO4)s,
NiSO,4, CuSO,, K;Cr,07, CoCly, KMnOy, 1M pactBop HCI, puctuiiupoBaHHas Bojia, YHUBEP-
CaJIbHBIA UHJIUKATOP.

4. [TPOT'PAMMA PABOTbI

PaGoTa COCTOUT B IOrTIOMEHHH KaTiHoHuToM noHoB Cu?"Co?", Ni?* u3 pactBopos coueit
CuSO,, CoSOy, NiSO4 u recopOIMy HOHOB Cu*"Co®", Ni** pactBopom HCI. B xone BwimonHe-
HUSl pabOThI HE CIIEAYeT JIOMyCKaTh MOMNaJaHus My3bIPbKOB BO3/1yXa B CJIOHM IpaHysl KaTHOHMTA.
J1J1s1 5TOr0 MEHUCK KUIKOCTH B KOJIOHKE CJIENYET JIEPKaTh BCET 1A BBIIIE CJI0s1 KATHOHUTA.

1. IIpomseiBatoT kaTuOHUT 50—100 MA AUCTUIIMPOBAHHON BOJIbI O HEUTpaANIbHON peakiuu
BBITEKAIOLIET0 pacTBOpa MO HMHAMKATOpHOH Oymare. CKOpPOCTb HCTEYEHMs pacTBOpPa
JIOJIKHA OBITH 3 KaIuld B CEKYHY.

2. 5 MJI pacTBOpa COJIM MPOMYCKAIOT Yyepe3 KOJOoHKY. HalmonaloT nornomneHe oKparieH-
HBIX KaTHOHOB METAJVIOB 3€pHAMU KAaTHOHUTA. DIII0AT COOMPAIOT U OMpPENENSIIOT peak-
IIUIO CPEJIbl UHUKATOPHOM Oymaroi.

3. JlecopOUpyIOT MOHBI MeTallIa, MPOITycKas depe3 KoiaoHKy pactBop HCI koHIeHTpanuei
Imounb/n. CoOuparoT 2/110at, MoKa He MPEKPaTUTCS] OKPAIIMBAHNE BBITEKAIOIIETO PacTBO-
pa (pacxonx pactBopa HCI 50—100 mur).

4. TloBTOopsitoT MyHKTH 1-3, ucnonb3ys pactBop KMnO4. OTMedaroT OoTJInYMe B OKpacke
KaTHOHMTA U 3/110aTa OT MPEAbIYIINX OIbITOB.

5. PerenepupyloT KaTHOHHUT, MPOITyCKasi Uepe3 Hero nocienoBareabHo 40 M1 CONSHOM Kuc-
J0THI ¥ 5O MJT BOJIBI 10 HEUTPAJIBHOM pEAKIIUH 3JTF0aTa.

5. OBPABOTKA PE3VJIbTATOB

OmnuceIBatOT HAOIOICHUS, C/ISTTAHHBIC B X0/1€ BHITTOTHEHUS ITYHKTOB 2—5.
OOBSACHSIOT, TOYEMY DJTF0AT, MOJTYYCHHBIHN B I1. 2, UMEET KUCITYIO PEAKIHIO CPEIbl.
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Ha ocHoBanuu HaOMIOJEHUIA B I1. 5 ENAIOT BBIBOJ O TOM KaKHe MOHBI (KATHOH WM aHU-

OH) MPHUIAET OKPACKY IaHHOM COJH.

6.

N

KOHTPOJIBHBIE BOITPOCBI

YTo MOHUMAIOT MO/ a7COPOIMEl, MEXaHU3M JTOTO SIBICHUS?
Yrto Takoe HOHOOOMEHHas a1copOIs?
Ot kakux (aKTOPOB 3aBUCUT MaKCUMAaJIbHAS BEJIMYMHA aICOPOIIMOHHOM ClIOCOOHOCTH?
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