HaykoBa paga HAH YkpaiHu 3 npo6nemu “AHaniTu4Ha ximia”
®Di3nko-xiMi4yHUM iHcTUTYT iM. O.B. Boratcbkoro HAH Ykpainu
Opecbknun HauioHanbHUM yHiBepcuTeT iM. |.I. MeuHukoBa
HBI “XimTecT”

CECIA
HAYKOBOI PAIM 3 NPOBJIEMU “AHATITUYHA XIMIA”

HaykoBa KoHepeHLuis

AHAJIITUYHHH KOHTPO.JIb IKOCTI TA BE3IIEKH
IIPOJIYKIIII ITIPOMHC/JIOBOI'O BUPOGHHUIITBA 1
IPO/TOBOJIYOI CUPOBHUHH. ITHTAHHHA
HOIITOTOBKH ®AXIBIIB /I)ISI BUIIPOBYBAJIbHUX
JIABOPATOPIHU

Mporpama i maTtepianu

Opeca
22-26 TpaBHA 2006 p.






IIIasoBH1 KoJgermn!

Opnecurtu pani Bitatu dpaxiBiiB Yrpainn i1 MosgoBu B rasysi aHa iTUYHOI XiMii,
XiMiYHOI AiarHOCTUKM, aHAJITUYHOTO KOHTPOJII0, MOHITOPUHTY, aHAJIITUYHOI corysKom!

Croroani B Opeci mpaloloTh Y4Hi 11 HAYKOB1 “XpecHUKN’ BiJOMUX YKpPaiHCBKUX
anajitTukis: M.C. IlonyexkToBa, B.A. Hazapenko, M.®. Saxapii.

Y HamuMXx creliaJi3oBaHMX BUEHUX paJaxX 3aXUIaay KaHAUIATChKI 11 JOKTOPChKI
nuceprallii anasiTuky 3 Mocksu 1 Jleninrpana, Ipkyrcebka 71 OMcbka, Kumninaesa it
BinbHioca, Kuea, HinponeTpoBchbKa, XapKoBa, Yskropona. Ha pisHMX HayKOBUX
KOH(epeHIliax B Opeci BucTymaam 3 AONOBIgAMM OJIMCKYYi XiMiKM-aHaJITUKN:
LIL. Animapun, A.K. Badko, C.C. I'paxxynene, ILC. F'odpman, FO.0O. Sosoros, FO.0. Kapros,
ML.IL Komaps, ILIL Kimr, FO.C. JIanikos, A.T. ITnummenko, LB. IT ataympruit, B.f1. Crisaxos,
IO0.1. Ycarenko, B.T. Uyiiko, 1.O. IlleBuyk Ta inmii. OGroBopeHHA A0NOBifel “mMeTpis”
OyJIM CIIPaBKHBOIO IITKOJIOI JJIA JIOCBigueHMX (PaxiBIliB, acHipaHTiB, aHAJITUKIB-
IPaKTUKIB.

Mwu cnogisaemocs, mo cecia Haykosoi pagu HAH VYxkpainm 3 npobiemu
“AmnaJjiTiyHa xXimia” 6yze 3MiCTOBHOO, I1iIKaBOIO I KOPMUCHOIO JJIA BCiX 1I y4aCHUKIB,
- AK BeTepaHiB HAIIIOro ITPodeciiiHOro CIiBTOBAPMCTBA, TaK i MOJIOAMX BUYEHUX.

Bio opexomimemy
B.1l. Anmonosuu

O.M. 3axapis



1000_1015
1. 10"-10%
2. 10°-11"°
3. 11811®
4. 11%-12%
5. 12%-12%
6. 127-137
7. 13%°-13%

14%-15%
8. 15%-15%
9. 15%.15%
10. 15°-16"

11. 16"°-16%

12. 16*-17%

1710_1830

NMPOrPAMA YCHUX OONOBIOAEN
BiBTopoxk, 23 TpaBus 2006 p.

Biokpumms cecii

HexoTopble 0COOCHHOCTH U METOOJIOTHYESCKHUE ACTICKThI aHAIUTUYCCKON XUMUU
AntoHoBMY B.IL. (Qusuko-xumuueckuit uncmumym um. A.B. Boeamcxoeo HAH Yrpaunot)

3abe3neueHHs apOiTPaXHOI CIPOMOXKHOCTI PE3yNbTaTiB BHMIPIOBaHb KOHIIGHTpAIii
3a0pyQHIOIOYNX PEYOBHH MPH 3IIHCHEHHI JepKaBHOTO KOHTPOIO 3a JOJepKaHHIM
MIPUPOIOOXOPOHHOTO 3aKOHOAABCTBA

Kaaginiyenko 0.0., Yep6a O.B.

(Vkpaincokuii Haykoso-0ocaionuu incmumym exono2iynux npooaem (YxkpHJ/IEI))

OrneHka HEOIPeNeIeHHOCTH pe3yJbTaTOB XHMHYECKOTO aHallu3a 10 PYKOBOJCTBY
EURACHEM/CITAC u TpaiuiiuoHHAas: KOHIICIIHS TOTPEIIHOCTEH

Jorunosa JLIIL., Boiiuenko A.Il.

(Xapovrosckuii hayuonansvhelii yHueepcumem um. B.H. Kapasuna)

Pacyer HEONPEIENEHHOCTH IIPY aHATM3E MTOYB METOIOM aTOMHOM abcopOIMu
H3maiinosa A.H., borneBu4 O.I1. (Xrncmumym Feopusuku u Feorocuu AH Mondoewr)

ITEPEPBA

[Mpumenenne QOTOINCKTPUYSCKON PpPErHCTpaIl aTOMHO-ODMHCCUOHHBIX CIICKTPOB B
aHaym3e QYHKIMOHATLHBIX MaTEPHAJIOB H 00 BEKTOB OKPYIKAIOIICH Cpeibl
Bbaank A.B., Auapomenko A.1O., Hlesuos H.U., LItutensman 3.B., Iaymkosa JI.B.

(HTK «HUncmumym monoxpucmanioey HAH Ykpaunut)

CydacHuii cTaH mpobiieMH BH3HaUYeHHs ()€HOJIIB B IPUPOIHII Ta MUTHIN Bogax
Kymercoka H.®., Bopooiiosa T.B., Tepieubka I'.B.
(Incmumym konoiouoi ximii ma ximii 600u im. A.B. [Jymancoxkozo HAH Yxpainu)

KouTpoie npoaykiiii xapuoBoi TeXHOJOril, 010TeXHOJIOrii Ta 00'€KTIB JHOBKULIS Ha BMICT
TOKCUYHUX KOMITOHEHTIB

Koctenko €.€., 'anuyk B./I., Xpucriancen M.I'.

(Hayionanvuuil ynigepcumem xap408ux mexHono2ii)

OBIJI

Pazpabotka u atrtectanuss meronuku onpexaencHus matunel (0,2-0,8)%, mnammagus
(0,5-2,0)%, penust (0,2-0,8)% B npobax kaTaJInu3aTOPOB HA ATIOMHUHHEBONH OCHOBE aTOMHO-
SMHUCCUOHHBIM C MHAYKIMOHHOMU IJIa3MOI METOIOM

Bunokyposa E.K., Manmmiaun B.W.

([oneykuii 2o0cyoapcmeennviil HAYYHO—UCCIEO0BAMENbCKUTL U NPOEKMHbLIL  UHCIMUMYN YGENHbIX
Memannog)

IIpo migrotoBky Ta mpodeciiiHe TecTyBaHHS TMEPCOHATy BHIPOOYBambHUX 1
KaJIiOpyBaJIbHUX J1a00paTopiii  BIANOBIIHO 3 BHUMOTaMH MDKHApPOJHOTO CTaHIAPTY
ISO 17025

Conomienko B.I1., 3axapis O.M., Po:xxnoB M.C., I'osiomoB3uii €.M.

(HBJI « XIMTECTY», /]Il «Odeccmanoapmmemponoeisy, HBI « Vkpmempmecmemanoapmy, Odecvruti
Hayionanvrutl yrnigepcumem im. 1.1 Meunixosa)

Opranizaiiis KpeIUuTHO-MOYJLHOI CUCTEMHM BUKJIAJAaHHS aHAJIITUYHOI XiMii y KOHTEKCTI
0OOJIOHCHKOTO TIPOTIECY

Baszear  SI.P., Banor W.C., Bopommu O.I'., Crymensik $.I., Cyxapesa O.1O.,
HIkymbatiok P.C., Auapyx B.A. (Vaorceopodcwruii nayionanshuil yrnisepcumem)

[TinroToBka (axiBI[iB Jyiss BUPOOHHUIITBA SKICHOI 1 OE3MEYHOI XapyoBOi Ta KOCMETHYHOL
MPOAYKIIi{

BacuabeB B.I1L., [lanuyenko HO.B., Boponos C.A.

(Hayionanvnuu ynigepcumem “Jlogiscora nonimexuika”)

IYC anai3 B miarorosi (axiBiiiB-aHAIITHKIB
Yarip T.C. (Joneyvkuii nayionanshuii ynisepcument)

0bzos0openns donosioel. Kpyeauti cmin 3 numans UKIAOAHHA AHATTMUYHOT XiMil U
ni020moeKU (axieyie @ 2any3i AHALIMUYHO20 KOHMPOIIO
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10.

11.

12.

13.

1 000_ 1 040

1050_1 130

1 140_1200

1210_1230
1230_1250

13%-13%

1330_1350

14%-15%
1500_1520

1 525_ 1 545

15°-16"

16"°-16%

1 640_ 1 700

1 705_ 1 725

1 730_ 1 750

1 800_1 830

Cepena, 24 TpaBus 2006 p.

Jlonoeiodi 3a mamepianamu oucepmayiinux pooim

TBepaodasHas 9SKCTpakIUs W XPOMATO-MACC-CIICKTPOMETPUYECKOE — OmNpesielicHHe
OTPaHUYECHHO-JIETYYNX OPTaHUYECKUX COCIMHEHUN BOJIHBIX CUCTEM

Muirokun M.B.

(Uncmumym Konnouonou xumuu u xumuu 600wl um. A.B. [ymanckoeo HAH Vipaunvt)
3acTocyBaHHS IEPOKCHUIHIX MOX1THUX KapOOHOBUX KUCIIOT Yy XIMIYHOMY aHai3i
BbnaxeeBcokuii M.€. (Hayionanonuu papmayesmuunuil ynisepcumem,)

lonHi acomiatet HITPOpEHOTIB 3 OCHOBHUMH TOJIMETHHOBUMH OapBHHKAMH Y
CHEKTPO(OTOMETPUIHOMY aHAi31 Ta iIOHOMETPil

HIxymoatiok P.C., Bazean S1.P. (Voczopoocwruii nayionanvruil ynisepcument)

IHEPEPBA

JItOMHHECLICHTHBIE CBOMCTBAa KOMILUIEKCOB JIAHTAHUAOB C IPOU3BOAHBIMU 2-0KCO-4-TH-
JIPOKCUXHHOJIHMH-3-KapOOHOBOI KHUCIOTHI ¥ IPUMEHEHHE UX B OMOAHATUTHIECKONH XUMUN
Cxpununeu F0.B. (Qusuko-xumuueckuii uncmumym um. A.B. Boeamckozo HAH Yipaunwt)

Bonopo3unHHi noiamMiHu SK aHATITUYHI PeareHTH

Tepemenko O.B., Umnaenko T.C., Kyk JLIL., Mikyiaenko O.B., Umuienko @.0.
(Aninponemposcvkuil HayioHANbLHUL YHIGepCUmen)

TiomporIUMEpKaNTH/IU SIK HOBi aHATITHYHI ()OPMHU OCMIiIO

Xvasakoa C.M., Umnienko ®.0. (Juinponemposcokuii nayionaibHuil yrieepcument)

OBIJI

DOTOMETPUUECKOE ONpENEeICHUE WOAUA-UOHOB B BHUAE HOHHOrO accouuara Hoa-
I\/'IOI[I/II[HI)IX KOMIIJICKCOB C KATUOHOKPACUTECIIEM IPHU UCITOJIB30BAHUH JJICKTPOXUMHUYCCKOI'O
OKHCJICHUA

Beaunk B.M., /Ipo3a A.B., Tumaxosa T.C.

(Xapxiscvxuti nayionanvnuil ynisepcumem im. B.H. Kapasina)

[ligButeHHS Yy TIUBOCTI, BHOIPKOBOCTI Ta TOYHOCTI AaTOMHO-a0COPOIIHHNX BH3HAUYEHB
KOpuenko O.1., lllkymat A.A., TutoBa H.II.

(Xapxiscokuil nayionanvruil ynigepcumem im. B.H. Kapasina)

MeTozibl KOHTPOJIA COAEP/KAHUS OCTATOUYHBIX MOHOMEPOB B COIOJMMEPHBIX THIAPOTENsax
MEIHUIIMHCKOr0 Ha3HAUYCHUS

Camuenko FO.M., Kocenko O.A., I[Tokposckuii B.A., I'eputok M.H., Yanoepr 3.P.
(Uncmumym ouoxonnouorou xumuu um. @.J]. Osuapenko HAH Vkpaunsi)

JudepeHnuitoBanHs ONTUYHOI TYCTHHU B criekTpodoromeTpii komriekciB Cu, Zn, Co, Ni
3 4-(2-mipuannaso)-pe3opurHOM

Bumepesnu 1.B., Kajginiuenko 1.0.

(Incmumym konoionoi ximii' i ximii 6oou im. A.B. [Jymancexoeo HAH Yxpainu)

A300apBHUKH - pEareHTU s BOJHTAMIICPOMETPUYHOTO BHU3HAYCHHS IIMPKOHIID Ta
radHi0

Jepunbka I' 1., Opmyask O.0. (Tesiscokuii Hayionanenuii Ynisepcumem im. I. @panxa)
Kinernyne  BW3HaueHHS  apreHTYMy  3a  DPEaKI[i€l0  OKHCHEHHS  (epoiHy
MEPOKCUMOHOCYIb(ATHOIO KUCIOTOIO

Lymennuii M.L, 3inuyk B.K. (/Tesiscoruii nayionanonuii ynisepcumem im. I. @panxa)

OKCTPAaKIIMOHHOE W3BJICUYCHUE, KOHIICHTPUPOBAHHE U OIpPEACIICHUE Pa3HO3aAPSTHBIX
KOMIUIEKCOB HEKOTOPHIX IUIATHHOBBIX METAJIOB, IMHKA, MOJUO/IEHA C OpraHMYECKUMU
OCHOBAHMSIMHU U BOJIOPACTBOPUMBIMH IKCTPAreHTaMHU

Cumonosa T.H., l'onutaps E.C. (Joneyxuii nayuonanvnwlii ynueepcumen)

0b2080penns donosioetl



1. 10%-10%*

2. 10%-10%*

3. 10°°-11'%
4. 11%-11%
5. 11%-12%
6. 12%-12%
7. 12°°-13°
8. 13%-13%
14%-15%
1500_1630
1630_1730
1730_1800

Yetsep, 25 TpaBus 2006 p.

MeTtponornyeckne XapakTepUCTHKN THOPUIHOTO 3IEKTPOTEPMHIECKOTO aTOMHO-a0copO-
LUOHHOT'O METOJ1a ONPEACIICHHUS CIIE0B METAIJIOB
MemanunoBa H.B., AnemacoBa A.C. ([loneyxuii nayuonanvhwlil yHueepcument)

TecT-o1liHKa AHTHMOKCHUJAHTHOI AKTMBHOCTI YaiB Ta YEPBOHMX BUH 3a JOIMOMOIOIO
TBepA0(a3HOTO peareHTy Ta ii KOpEeJsIlis i3 3aralbHUM BMiCTOM ToITi(heHomiB

0.A.3anopoxensb, O.A. KpymunHcbka
(Kuiscokuii nayionanvuuii ynieepcumem im. T. Illesuenxa)

Busnauenns hocdopoBmMicHUX TOOPHB, IHCEKTUIHMIIB Ta MPOAYKTIB iX pPO3KIaLy Y BojAax
MeTosiaMu TBepao(dazHoi cnekTpodoTomeTpii Ta BEPX

3anopoxens O.A., Kauan LLA., €ropos O.A., IBanbko JI.C.

(Kuiscokuii nayionanvuuii ynieepcumem im. T. [llesuenxa)

Cunukarens ¢ n0puBUTBIMH  1,3,4-THOIMA30-2-THOIBHBIMU rpynnamMM — HOBBIU
MEPCIICKTUBHBIN COPOSHT sl aHAJIM3a METaJNIOB

Tpodumuyk A.K., boiiuenko U.H., Jloces B.H.

(Kuesckuii nayuonanvnulil ynueepcumem um. T. [lleguenko)

BrusiHue mpupoasl pacTBOPEHHOM CONHM Ha KPUCTAJUTM3AIMOHHOE OmpefeNieHHe oO0Ien
MUHEPATU3ALUHU TPUPOJTHOIN BOJBI

JOxcnepuannaosa JLIL., llep6akos U.b.

(THY «HTK “Hucmumym monoxpucmannos”» HAH Ykpaunol)

IHEPEPBA

ComnocraBieHne pe3ylnbTaTOB OMpEIENIEHUs] aJIOMHUHHUS B CTOYHBIX BOJAX C ITOMOIIBIO
TpeX METOIUK

Baciwokos A.E., /lerrsipesa JI.®., Yoepman B.U., Hukutuna C.B.

(VKpaunckuil HayuHO-UCCie008aMeNbCKULL UHCIUNYM 9KOIO2UYECKUX Npooiem)

Hccnenoanue pacnpeiesieHus SJIEMEHTOB B cliuTKe cruiaBa Zrl1%Nb u rofoBbIX KoJbIax
JiepeBa Ha BBITYIIEHHOM B aTMOoc(hepy mydKke IpOTOHOB

Jlesenen B.B., Illyp A.A., Omeabnuk A.Il., luopauua B.A., ¥Ycuxkos H.II., 3an A.B.
(Uncmumym ¢usuxu meepdozo mena, mamepuanosedenus u mexuworoeuti HHL XOTH)

T-2 TokcHH Ta WOTO aHANOTH. AKTyallbHI POOJIEMH SIKICHOTO Ta KUTbKICHOTO BU3HAUYEHHS
Y CUTBCHKOTOCTIONAPCHKINA CHPOBUHI

Iucapesa I.B., HIucapes €.0., Temepreii I.T.

(Llenmp xommponto axocmi npooykyii Yxpaincokoeo Hayko80-00CaiOH020 THCMUmMYymy cRupmy ma
biomexHonozii xapuosux npooykmis)

OBIJ
Bucmynu unenie Paou 3 kopomxumu 36imamu

062060penns cmen0o8uUx 00nosioeli

3azanvna ouckycis

* - 3a MarepianaMy KaHAUIATCHKUX JUCEPTALiit

MMPOTPAMA CTEHJOBHMX JOMOBIJAEN

1. OnpeneneHre KOHCEPBAHTOB U AHTUOKCHUIAHTOB C UCIIOJIb30BAHUEM CEHCUOMITN3UPOBAHHOMN
momuHectenmun Tb(I1T)
BbeastiokoBa C.B., Tecarok O.HU., JIuBennora E.O.

(Oodecckasn nayuonanrbHas akademus RUUedblx MexHoI02uil)
2. VYnpTpa3ByKoBas 00pabOTKa BOAHBIX MPOO C ENbI0 yCTPAaHEHHS BIMSHHS PACTBOPUMBIX OPTaHUIECKUX
BEILIECTB HA TECT-ONPEAECICHUS TAKETBIX METAIIIOB
baank A.B., Jxcnepuannosa JLIL., [lanTanep P.II., I'yn3enko JI.B., UBkoBa T.HU.
(THY «HTK “Hucmumym monokpucmannos”»y HAH Ykpaunol)
3. CnekrpodoromeTpruHe BU3HaUeHHS 10HIB ocMito(IV) B ckaqHiX 00’ €KTax 3 BAKOPUCTAHHIM KOHTO

YEepBOHOTO

Bbonimko O.C., Bpyoaescbka T.S., 3Bip O.5. (JIssiscoruii nayionanrvnui ynisepcumem im. I. @panka)
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

[IpoGipHa 11aBKa JyIs BUIYYCHHS OJIATOPOTHUX METAIB 13 00 €KTIB, 1[0 MiCTATh TYTOILIABKI
KOMITOHEHTH
Boponaes B.O., Umnienko @.0. (/Juinponemposcokuii Hayionarohutl ynieepcument)
WNupukaropHsle TpyOku Ha ocHOBe KaTtHoHUTa KY-2-8 1 annonura AB-17-8
Ut TBEPI0Pa3HO-CIEKTPOPOTOMETPHUECKOTO U TecT-omnpeneneHus xpoma(VI) B Bomax
L'yzenko E.M., UeGoTapéB A.H. (Odecckuii nayuonanvnoiii ynusepcumem um. U.H. Meunukosa)
AHaJiTHYHE 3aCTOCYBaHHS aMIIEPOMETPUYHOTO JIOCITIKCHHS B3a€MO/Ti1 KaTioHIB
3 MIeTHIUTIOKapOaMiHaTOM Ha (JOHI rajoreHi B
Hemua A.€., AxmermiuH A.T.
(Teproninbcokutl HayionanrbHull nedazociyHull yHisepcumem im. B. [namioka)
W3BredeHne HEKOTOPHIX METUITMHCKIX U30TOIIOB METOIOM CBEPXKPUTHUSCKOM (DIFOMIHON SKCTPAKIIMH
Josous A.H., Bouapos B.A., lIbim0an B.A. Macaautun H. /L., HTaxos /1.1O.
(HIIK «Yckopumenvy Hayuonanvuoeo Hayunoeo yenmpa «Xapokosckuu @usuko-Texnuveckuu Uncmumymy
HAH Yxpaunwt)
YcraHoBKa AJISl CBEPXKPUTUIECKON (QIIFOMIHON IKCTPAKIINU
Hosoust A.H., Macaautun H./1., llsim6an B.A., lllaxos JI.FO.
(HIIK «Yckopumenvy Hayuonanvhoeo Hayunoeo yenmpa «Xapvkosckuil @usuko-Texnuueckuil Hncmumymy
HAH Yxpaunwt)
WoHs! TaHTaHUIOB — peareHThl ISl TIOMHUHECIICHTHOTO OTIpEeeIeHUS OMOIOTHYECKA-aKTHBHBIX BEIECTB
EropoBa A.B. (Qusuko-xumuueckuii uncmumym um. A.B. Boeamckozo HAH Yxpaunot)
KonmykToMeTpudHe BU3HAUYEHHS CTYTICHS T1IpOITi3y HoJTiaKpuiaamiia
3agpuna C.B., Kopooogsa 1.B., UYmuinenko ®.0. (Juinponemposcokuil Hayionaisnuii yHigepcumem,)
BmsyanpHo-TecToBOe onpenenenne aukens(Il) B mutbeBoit Bose
3anoposken O.A., Cmbik H.W., Hy:xknas O.B., Kasmauvenko E.B.
(Kuesckuii nayuonanvusitl ynusepcumem um. 1. [llesuenxo)
Bmsnagenns Cd(Il) ta Cu(Il) y Bonax Mmetomom TBeprodasHoi aToMHO-a0COpOIiifHOT crieKTpoMeTpii 3
€JIEKTPOTEPMIYHOIO aTOMI3aIlier0
3anopoxens O.A., Imenko M.B., Cyyosa K.O.
(Kuiscokuui nayionanvuuii ynieepcumem im. T. [lleguenxa)
[psmoii aToMHO-20COPOIIMOHHBII aHAIN3 OKCUIOB TYTOIUIABKAX METAJIOB BHICOKOM YHCTOTHI
3axapusa A.H., YeborapeB A.H. (Ooeccruii nayuonanonwiii ynusepcumem um. U.U. Meunuxosa)
OcHOBHBIE 00BEKTHI aHANIM3A U OIIpe/IeNIseMble KOMITOHEHTHI B IMUIIEBBIX MPOAYKTaxX (HA IpUMeEpe
XapbKOBCKOW 001acTH)
3sepena JI.B., BacrokoB A.E. (Xapvrosckas oonacmuas CIC)
CriekTpooTOMETpUIECKOE OMPE/ISIICHUE COICPIKAHUS aKTUBUPYIOIINX T00ABOK €BPOIHS U TIPS BO
(hTopoamoMUHaTe JINTUS — CTPOHIIHS
HNBroBa T.U., INaiinyk O.B., [lanTanep PII., baank A.B.
(HTK «Hnucmumym monokpucmannos» HAH Ykpaunol)
HccnenoBanue 3akOHOMEPHOCTEN pa3ieNieHUs. OpraHUYECKUX COCTUHEHUH Ha THAPOKCUIIAIaTUTE
KaieIus MeToaoM BOXKX
Hcaenko E.J. (Vkpaunckuii 2ocyoapcmeenmviii Xumuko-mexHoi02U4ecKuti yHugepcumen,)
[IpuMmeHeHue QIOKYJISIHTOB MPH OYHMCTKE CTOYHBIX BOJI TOPOJICKUX MOJIOKO3aBO/IOB
Keabuna C.YO. (Hayuonanvnolii ynusepcumem xopabrecmpoenust um. aom. Makaposa)
JlroMIHECTIEHTHOE OTIpeIeNICHIE MPa3eoAnMa C HCITOb30BAaHHEM HOBBIX aHATHUTUIECKUX (popm
Kupusik A.B., MemkoBa C.B. (Qusuxo-xumuuecxuti uncmumym um. A.B. Boeamcrkozo HAH Ykpaunwt)
OrnpeneneHue pTyTH B OYBAX, TOHHBIX OTIOKEHUSIX U OCAAKaX CTOYHBIX BOJI METOJOM aTOMHO-
(hITyOpECIIEHTHO CIIEKTPOCKOHUU
Kopasenko M.C., Kanmunnuenko E.A., Kynak C.A.
(Ykpaunckuil nayuno-ucciedosamensckuti UHCMUMym 9K0102U4ecKux npoonem)
[IpoGiiemsl onpeencHusi MUKPO3JIEMEHTHOTO COCTaBa He)Tel U HEPTEIPOYKTOR
Koaonsuxublii A.B., Kopaabuyk T.H., AuTonoBuu B.II.
(OAO «Jlykoiin — Odecckuil Hepmenepepadbamuléaowull 3a600»)
Hogi ananmitiuHi popMu Ha OCHOBI IOHHUX acoOIliaTiB I BU3HAYCHHS IUKIO(EHAKY Ta aciprHy
Kopmom K.O., I'ynubka LIL., Jlaranoscbkuii A.B., Bazeas S1.P.
(Boauncoxuii depoicasHuil yHisepcumem im. Jleci Yxpainku)
ExcrpakmiiftHo-hoToMeTpUUHE BU3HAYEHHSI OCMIIO Ta PYTEHII0 3 OCHOBHHX OapBHUKIB
Kopmom K.O., Kopoibuyk C.1., Bazeas S1.P.
(Bonuncoxuii depoicasnuil yuisepcumem im. Jleci Yxpainxu)
CuHTe3 U IpYMEHEHHE B BU3YaJbHOM TECTOBOM aHAN3e THOPUIHOTO MaTepralia Ha OCHOBE KpeMHe3emMa
U KCUJIEHOJIOBOTO OPAHKEBOT'0 C MOBBIIIEHHON TMAPOIUTUYECKON YCTOWYUBOCTHIO
Kopuees C.B., Xoaunn F0.B. (Xapvroscruii nayuonansuwiii ynusepcumem umenu B.H. Kapasuna)
Ponb anamiTHyHOI Ximii y MiAroTOBIL (axiBIiB 3 KOHTPOIIO AKOCTI Xap4OBOi MPOAYKIIii
Koctenko €.€., lllTokano M.U., Byrenko O.M. (Hayionanrenuii ynigsepcumem xapuoeux mexmonozii)
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OO0 ormbITe MPeOCTABICHUS MTOCIETUTIIOMHBIX 00pa30BaTebHBIX YCIYT IS IEpCOHAA AaHATTUTHYECKUX
naboparopuii

Jlorunosa JLII., Pemernak E.A, Cnupuna C.B.

(Xapovroeckuii nayuonanvHulll ynusepcumem um. B.H. Kapazuna)
MeTomooris aHANITUYHOI XiMii TiApOoQITEHUX OpraHiYHUX CIOMYK Y BUIIISII AEPUBATIB (Di3HKO-
XIMIYHAMH METOIAMU

Mara L.M. (Vacecopoocebra npukopOorna 0epicasna KOHmpoibHO-MOKCUKOIO2IUHA 1a60pamopist)
Brok-cxema, sik CTpyKTypHO-iH()OPMAIIHUIA €IEMEHT KPEAUTHO-MOIYJIbHOI CUCTEMHU BUKJIAIaHHS
JTUCIHUIUNHA “AHaiTiyHa XiMis”’

Maaaxoa H.M., YeGorapbos O.M., 3aiines B.M.

(Ooecvkuii HayionanvHuu yHisepcumem im. 1 I. Meunixosa)
Omnpenenenue nunpodIoKcalnHa B CTOYHBIX BOaxX (papMmpearnpusTHii

Manunka E.B., beastiokoBa C.B., boiiuenko B./I.

(Oodecckasn nayuonanrbHas akademus NUWesblx MexHoN02uil)
[ToBeniHKa TPUKOMITOHEHTHUX CHCTEM Ha OCHOBI MOJIIBIHUIITIPOJIiTIOHY B CEPEOBHIII €IEKTPOIITIB

Maropina K.B., UYmniaenko T.C., Mikyinenko O.B., Umniaenko @.0.

(Aninponemposcokuil HayioHaIbHULL YHigepcumem,)
[IporonyBanHsa MeTHIIeH-0ic-TioTmiKoIAT-i0Ha B po3unHax KCl

Meabnuk B.B., bouapos B.O., Kopuyc L.B.

(Xapxiscoxuii HayionaneHuu yHisepcumem imeni B.H. Kapaszina)
Po3pobka Ta arecrariss aTOMHO-a0COPOIIIHHOTO BU3HAYEHHS ITMHKY B TIIMHAX, 5IKi 3aCTOCOBYIOTh B
TYMaHHI{ Ta BETepHHAPHINA MEAULIUHI

Meabnuk B.B., Kopnyc 1.B. (Xapriscoxuii nayionanenuii ynisepcumem imeni B.H. Kapasina)
KoHTponb sIKoCTi Ta BMICTY MoJIiMepy MEIUYHOTO MPU3HAYECHHsI — MOJIBIHUTIIPpOITiA0oHa
i fioro JikapchKUX Npenaparis

Mikyviaenko O.B., UYmuiaenko T.C., Umniaenko @.0.

(Aninponempogcokuil HayioHarbHUll YHigepcumem,)
JMeTHIXI0pCIIIaHA3POCHIT KaK MOTU(PYHKIIMOHATEHBIA COPOSHT ISl pa3fesieHUs] MEKPOKOJIMYECTB
SIIEMEHTOB ITOATPYTIIHI ATFOMUHUS

Paxanukas E.M., Ye6oTapeB A.H. (Ooecckuii nayuonanvnoiii ynusepcumem um. U.H. Meunuxosa)
ATtomHO-a0copO1iiftHe Ta GOTOMETPUIHE BU3HAYCHHS METAIIIB, IO BXOAATH IO CKIIaay
AHTHUJICTOHAI[IHHUX TPUCAIOK, B OCH3MHAX

Poxyn A.M. (Joneyvkuii nayionanshuil ynieepcumen)
JocnimpxenHs penoke-peakuiit kynpymy (I1I) 3 ocHoBHEME OapBHUKaMU

Pymak M.M., Banor U C. (Varceopoocwruii nayionansruii ynisepcumem,)
[IpobomiaroroBka 3 KOMOIHOBaHOIO AI€I0 YIBTPA3BYKOBOTO Ta MiKPOXBUIIBOBOTO BUITPOMiHIOBAHHS B
aHaJIi31 Xap4oBUX MPOAYKTIB

Cunopoga JLIL., boxan 10.B., Baknanos O.M., UYmuiaenko @.0.

(Aninponempogcokuil HayioHaIbHUlL YHigepcumem,)
CHMXeHHe OIMacHOCTH SKCTPareHTOB MIPH U3BIICYCHUH U OTIPEICTICHIH TePMaHUS B TIPOIYKTaX
nepepaboTKH MPUPOTHBIX ¥ MMPOMBIIIUIEHHBIX 00BEKTOB

Cumonona T.H., ®enoroB A.H. (Joneyxuit nayuonanvuwiii ynusepcumem)

Wnentnduxanms u onpeieneHne XJI0popraHnIeCKIX MECTHINIOB U MOTUXIOPUPOBAHHBIX OM(EHHUIIOB
B MBIIIICUHBIX TKAHSAX PhIO METOIOM ra30BOM Xpomarorpaduu — Macc-CrieKTPOMETPUN
Cxpunnuk M.M., Muirwokud M.B.
(340 “Tpyoosoii kornexkmus Kuesckozo npednpusmusi no npouzeo0cmey 6aKkmeputiHblx nPenapamos
“Bbuogpapma’)
OnTr4HI Ta30Bi CEHCOPH JIETKUX aMiHOCIIONYK
Crynensk A.L, Jsawmn A.€. (Voceopooceruii nayionanenuii ynisepcumem)
KomrutekcHi criomyku MeTaliB 3 OpraHiYHUMH OXiJHAMH Tipa3uHy B MOHITOPHHTY JOBKiJIISL
Cyxapes C.M., Uynaak C.1O., CyxapeBa O.1O. (Vorczopoocvkuit nayionanvnuii ynieepcumem)

CopOuust MeTayIOB Ha MOBEPXHOCTH CHIIMKAreiel ¢ JUTHOKapOaMIUHATHOM IPYIINOHN, 3aKpeTIeHHOMH
Pas3In4YHBIMU CIIOCOOAMHU
Tpopumuyk A.K., Jlemenko B.H., AngpuanoBa E.B., Jlerenuyk A.B.
(Kuesckuii Hayuonanvhoiil ynusepcumem um. 1. Lllesuenxo)
Jlesiki actieKTH eKOJIOTIYHOTO BUXOBAaHHS MPU BUBUEHHI aHATITHYHOT XiMii
®enopuenko F0.M. (3anopizvruii nayionarsnuti mexniunuil ynieepcument)
Co3panue cTaHIapTHBIX 00pa3L0B COCTaBa COBPEMEHHBIX MIPENapaTroB MECTULHAOB
Yyrynos b.M., Kopaawuyk T.H. (CKT5 ¢ OIl XU um. A.B. Foeamcxoeo HAH Vipaunvl)

JucniporiopiroBaHHS HOMy TPHHOMUAY KaJif0 B IPUCYTHOCTI JESIKUX OIarOpOTHUX METAIIB i
BUKOPHUCTAHHS L[bOT'O SBUILA B €JIEKTPOTUTPUMETPIi
Apomenko M.B., HoBoxatbko O.B., ®@enoposa H.I'., Cynpynosuu B.I.

(Vrpaincoxuii depoicasnuti ximixo-mexuono2iunuil yHigepcumem,)
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HEKOTOPBIE OCOBEHHOCTH 1 METOJOJTIOI'MYECKHUE ACHHEKTbI
AHAJIMTUYECKOU XUMHUU

Antonosny B.I1.

Duzuxo-xumuueckuil uncmumym um. A.B. Bocamckoeo HAH Yxpauneoi,
65080, Ooecca, JIrocmoopghckas dopoea, 86, antonovich@te.net.ua

AHanuTH4YecKast XUMUS - OOUH U3 KJIACCHYECKHX pa3liesioB XUMHUU. Bo MHOTHX By3ax ecTh Kadenpsl aHa-
JUTUYECKOH XMMUH, 110 3TON CHEeNNaIbHOCTH 3aIIMIIAI0T JOKTOPCKUE U KaHIUAATCKHE quccepranun. Bo Bcem
MHpPE U3aI0T XUMHUKO-aHAUINTHYECKUE JKypPHAJIbl, YUCI0 KOTOPBIX MOCTOSHHO yBEIHMYUBAETCS, IPOBOIAT 00-
HIeHAyYHBIC W CIEIUATN3UPOBAHHbBIC KOHPEPEHINH. AHAIMTHKA BOCTPEOOBaHBI B pa3HBIX OONACTAX HAyKd
(ot OuosoTHH 10 apXEOJIOTHH), 00ECTICYNBAIOT MOHUTOPHUHT OKPY KAIOIIEH CpeIbl, KOH-TPOIh KauyeCcTBa MPo-
MBIIUICHHOW, THIICBOH, (hapMareBTHYECKOH MPOAYKIMH, OMOMETUIIMHCKYIO THArHOCTHKY H JP.

Tem HEe MeHee, yXe TaBHO B MEXIyHapOJHOM XHMMHMKO-aHAJIUTHYECKOM COOOIIECTBE BBIPAXKarOT TPEBOTY
““B CBSI3U C TE€M, UYTO XUMHUKH-aHAIMTHKHA YYBCTBYIOT ce0sl OOMKCHHBIMU Ha BCEX XMMHYECKHX (aKynbTeTax’
(T. men bydd); HeonpeneneHHOCTHIO TOTO, “KTO B OyaymieM OyleT pa3BUBaTh aHATUTHUECKYIO XUMHIO U OyaeT
JI OHA pa3BUBATHCS HA XMMUYECKHX (akyapTeTax win aaxe Booodie xumukamu” (T. Alizenxayap). Ha anmu-
HUCTPAaTUBHO-PYKOBOJIAIIEM YPOBHE MPHUKIATHYIO aHATUTHKY (QaHATUTHYECKHI KOHTPOJIb, aHATUTHYECKYIO
ciryk0y) paccMaTpHuBaloT, KaK MPaBUiIO, B KAYECTBE BCIIOMOTAaTENbHO-00CITy )KuBatolien cdepsl. [lepedeHs He-
a/ICKBaTHBIX OIICHOK aHAIMTHYECKOH XUMHH B COBPEMEHHOM 00111eCTBE MOKHO MPOAOIKUTE. Eciu oTkazaTbes
OT MOMCKa “BHEIIHMX BParop”, TO CI€AYyeT MPU3HATh OJHOM U3 OCHOBHBIX NPHUYMH TaKOH CUTyalluyd HElT0CTa-
TOYHOE BHUMaHHE aHAJIMTHKOB K METO/I0JIOTHYECKHIM BOIIPOCAM CBOEH HayKH. 3HaHUE U TOCTOSTHHOE PYKOBOJI-
CTBO METOOJIOTHEN aHATUTHUECKOM XMMHH, OCHOBHBIMU MPUHIMIIAMH XUMHKO-aHATUTHYECKOTO HCCIIEI0Ba-
HUSI JIOJDKHO TIO3BOJTUTH aHAIUTHKY (3aB. Kaepoii By3a WK oTAesa aHaauTuieckoi xumuu HUU, navansHu-
ka [[3J] wim urkeHepy) MOCTOSIHHO OCO3HABAaTh Ce0sl UCTIBITATENIEM, CO3/IAIOIINM HITH pean3yOIIM CPEICTBA
MOJTy4EHHsI OCTOBEPHOM MH(POPMAIIH O XMMUYECKOM COCTaBe U MPUPOJIE BEUIECTB, YTO, B KOHEUHOM HTOTE,
MOYXHO OXapaKTepHU30BaTh MOJYyYECHHEM HOBOTO 3HAHMS.

Ha HeoOxomumocTh 00CYKISHHST METOIOIOTMYECKUX BOIMPOCOB aHAIUTHYECKON XMUMUH JaBHO 0Oparial
BauManue F0.A. 3omotos (1992 r.). B neununusx Haiei Hayku, peKOMEHI0BaHHBIX B 1993 1. deneparueii
€BPOIENCKNX XUMHYecKnX obOmectB u chopmyirpoBaHHbx FO.A. 3omotoBeim (JKAX, 2005, T. 60, NelO,
c. 1013), akiieHTUPOBaHO BHUMAaHKE Ha OOLIYI0 METOIOJIOTHIO OIPEAEICHUSI XMMUYECKOT0 COCTaBa BEILECTBA.

31ech pacCMOTPEHBI JIMIIb HEKOTOPBIE METOI0IOINIECKHE BOIIPOCH aHAJTMTUIECKONH XUMHH, 110 KOTOPBIM
MPOJOJIKAIOTCA TMCKYCCHH B COO0IIeCTBE aHAINTHKOB. OOIIeNpU3HAaHO TOHUMAaHHUE aHATUTHKHI KaK MEXIUC-
LIUIUIMHAPHOM HAayKH, B KOTOPOM Pa3HbIE CIICLMAINCThI (XUMHUKH, QU3UKH, TPUOOPHUCTHI, IPOrPAMMHCTHI, MET-
POJIOTH, KOJIOTH, TEXHOJIOTH, TOKCHKOJIOTH) 03a00U€HBI [TIABHOM LIEJIBIO - IIOJIyYCHHEM 3HAHHSI O XUMHYECKOM
COCTaBe U NPUPOJE BEUIECTB, 00ECIICUCHUEM TOCTOBEPHOCTH U HaJIS)KHOCTH PE3yJIbTaTOB COOTBETCTBYIOLINX
aHann30B. He BbI3bIBaeT BO3pa’KeHUH TE3HC O TOM, YTO AHAINTHYECKAsh XUMHMS BBICTYNIACT TEOPETUUECKON
OCHOBOHM XMMHUYECKOI0 aHaJIN3a, aHAJIUTHIECKOI0 KOHTPOJIS, aHAIMTHYECKO ci1y>x0b1. Ho 1o psimy Bompocos
“KOHCEHCYC” TaK U HE JOCTUTHYT:

- MOKHO JIM CUUTaTh CHHOHUMAaMHU TEPMUHBI “aHaJTUTHUECKasl XUMHUS~, “@HAIUTUKA”, “aHATUTHUYECKUE
HayKu’?

- KOPPEKTHO JIM METOAUKY ONpENesICHHsI Ha3bIBaTh METOJUKON N3MepeHus?

- IPaBUJIBHO JIM CUNTATh AHAJTUTUYECKYIO CIIY>KOy 4acThI0O HAYKU aHATUTHYECKON XUMHN?

- (hyHDamMeHTaIbHAs WK NPUKIAIHAS HAYKa aHAJTUTHYECKas XUMH?

KiroueBbIM npeacTaBisieTcst OTBET Ha MociieAHUH Bonpoc. Ecian 6e3 oroBopok u 3BGEeMHU3MOB MPU3HATH
AQHAJIMTUKY [IPUKJIAJHON HAYKOW, TO MHOT'HE BOIIPOCHI IEPECTAHYT KA3aThCsl MPUHLUIINAIBHO BaXKHBIMH.

Jnist pa3BUTHS aHATUTUYECKOW XUMHUHU OTIPEIEIIAIONIYIO POJIb UTPaU ¥ IPOAOJDKAIOT UIPaTh MPaKTHIeC-
K{€ 3a[a4M, KOTOPbIE CTaBAT €CTECTBEHHbBIC U TEXHUYECKHE HAYKH, IPOMBILUICEHHOCTh, TE€OIOTHUS, SKOJIOTHS,
bapmanus, MeqUIMHA U T.1. ApCeHaI METOAO0B aHAIMTHYECKON XUMHH, BKIIIOUasi UX TEOPETUUECKHE OCHOBBI U
anmnaparypHoe oopmiieHHe, CO3aBaliH (3a PEIKUM UCKITIOYCHUEM) HEe aHAJUTHUKH, a MIPEICTaBUTENN JPYTHX
HayK.

[Ipu3HaHue NpUKIaJHOTO XapaKTepa aHATUTUIECKON XMMHUH HE TOJIBKO HE HCKITIOYAET, a CKOpEe CTUMYIIH-
pyeT pa3BuTHE OOIINX TCOPETHUECKUX OCHOB Halllel HayKH, B TOM YUCIIE XUMUKO-METPOJIOTUIECKUX, OT/IEIb-
HBIX €€ METOJIOB, MOUCK MPUHIUITAATEHO HOBBIX MOJXOA0B M CIIOCOOOB PEUICHHUS KaK TPAJUIIMOHHBIX, TaK U
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HOBBIX 33124 YCTaHOBIICHHUSI XHMHUECKOTO COCTaBA.

MeXIUCIUITHHAPHBIA XapaKkTep aHAIUTUYECKONH XUMHH, €€ TIOCTOSHHAs 03a00UE€HHOCTh PEeIIeHuEM HO-
BBIX 3371a4 BcexX cdep oOmiecTBa MO3BOISIIOT CUUTATh ATY HAYKY HE POCTO Pa3AesioM XUMHUH, 2 MHOTOIPAaHHBIM
CaMOCTOSITETILHBIM COLMAILHBIM HHCTHTYTOM. 3/IECh YMECTHA aHAJIOTHSI ¢ MEAMLIMHOMN, KOTOpast BKIIIOYaeT He
TOJIBKO JIEYEOHYIO TIPAKTHKY, HO U Takue QyHIaMEHTaIbHbIC HAYKH, KaK (PM3HOJIOTHIO, TEHETHUKY, OHOXUMHIO.

[Tpu TakoM MOHWMaHHUU aHATUTHYECKON XMMHUH HE BBI3BIBACT BO3PaKEHUH BKIIFOUCHUE B HEE aHAIUTHYEC-
KOH CITy>KOBI, KOTOpasi, peliasi pyTHHHBIC 3a/1a4H, TEM HE MEHEe I0JTy4aeT HOBbIE 3HAHHS O COOTBETCTBUH (MIIH
HECOOTBETCTBUH) COCTaBa KOHTPOIUPYEMBIX OOBEKTOB TPEOOBAHHSM TEXHOJIOIOB, SKOJIOTOB, MaTepHaIoBe-
noB. B maboparopun Bonokanana r. Oznecchl eXeAHEBHO aHAIN3UPYIOT Kak OyJTO OHY U Ty XK€ JHECTPOBCKYIO
BOJY, HE 3HasI KaXKIbIH pa3, COOTBETCTBYET JiK oHa TpeboBaHusM Canlluna. [TodyeMy pe3yabTaTel TAKHX aHAIH-
30B HEJNb3sI CYNTATh HOBBIM 3HAHHUEM?

[IpuHIUMUATEHBIM CIIEACTBIEM NPU3HAHNUS IPUKIIAIHOTO XapaKTepa aHaIUTHIYECKOH XUMHHU HY)KHO CUH-
TaTh 00s3aTeIbHOE PYKOBOACTBO OOIIMMH METONOJIOTHYECKUMH PUHIIMIIAMH 3TOW HAyKH BCEMH aHAJIHTHKA-
MU, KaK CO3JJaf0IIUMH HOBBIE METO/IbI aHAJIN3a, TAaK U PEATU3YIONIMMH UX Ha MTPaKTUKe. [ aHanuTHKa BaKHO
NOHUMAaHuE HEOOXOAMMOCTH HENPEPhIBHOTO OOHOBIICHUS 3HAaHUM HE TOJBKO BY30BCKOIO Kypca aHaJIUTHYEC-
KOW XMMHH, HO ¥ IPUHIMIIOB PaOOTHI UCIOJIB3YyEMBIX IPUOOPOB, 0COOEHHOCTEH TEXHOJIOIMH MPOU3BOIACTBA
aHAJTU3UPYEMBIX UM MaT€pHajoB, PU3NKO-XUMHUECKUX CBOHCTB ONpPENeIIieMbIX KOMIIOHEHTOB.

AHaIUTHK 10JDKEH OBITh OCTOSHHO 032004€H BHYTPEHHHUM 1 BHEITHUM KOHTPOJIEM KadeCcTBa PE3yJIbTaToB
CBOUX U3MEpPEHUH, 000CHOBaHNEM JOCTOBEPHOCTH MOJIy4aeMbIX JaHHbIX. O0A3aTeIbHBIM JIEMEHTOM Oaraxa
3HAaHUH aHAJUTHKA TOJDKHA CTAaTh XUMHUYECKasi METPOJIOTHs, YTO HEOOXOANMO ISl IPEAMETHOTO 00CYKICHHS
PE3yJIBTaTOB aHAIN3A C KOJUIEraMH, aAMUHICTPATOPaMH, YUHOBHUKAMH KOHTPOJIUPYIOLINX OPraHoB.

3HaHue crneun(UKN U METOAOJIOTHH aHAJTUTUYECKOM XUMHUH O0S3aTeIbHO AJIS KaXKA0TO aHAJUTHKA, KaK
NOJIy4MBLIEro 0a30BO€ XUMHKO-aHAJIMTHYECKOEe 00pa30oBaHue, Tak U He umeroniero ero. Ilocnennee ocodeHHO
B)XHO, TAaK KakK ISl aHAIMTHKA B LIEJIOM, OCOOEGHHO ISl aHAIUTHYECKOH CIIy>KObl, XapakTepHO MaciuTabHoe
NpUBJICYEHUE PAa3HONPO(UIBHBIX CIIELUAINCTOB (OPraHUKOB, (PU3UKOB, MEIUKOB U T.1.).

AHaIIUTHK, KaK TEOPETHK, TaK U MPAKTHK, T0JDKEH OBITh FOTOB K PELICHUIO HOBBIX HECTaHJAPTHBIX 3a1ad,
BO3HMKAIOLIMX B 00mecTBe. MeTomoI0rus aHAIMTHYECKOM XMMUH NIpeSyCcMaTpUBaeT 00s13aTebHOE TBOPYEC-
TBO aHAJINTHKA, OCTOSHHYIO aKTyaJIM3alMI0 3HAHUH B CBOEH M CMEXHBIX 00J1aCTsIX, 0CO3HAHUE JINYHOM OTBET-
CTBEHHOCTH 3a Ka4eCTBO PE3yJIbTAaTOB aHAJIN3a. TOIBKO TOT/IA aHAIMTHKOB [IEPECTaHyT CUUTATh OOCITYKHUBAtO-
IIMM [IEPCOHANIOM, A K aHATUTHYECKON XUMHUH Ha aIMUHUCTPATUBHO-PYKOBOISIIEM YPOBHE OyoyT OTHOCUTHCS
a/IeKBaTHO €€ POJIM B COBPEMEHHOM 00IIeCTBE.

OPTAHIBALISL KPEAUTHO-MOAYJIbHOI CACTEMH BUKJIA JAHHS
AHAJITHYHOI XIMIi Y KOHTEKCTI BOJIOHCHKOTO MPOLIECY

Basens S1.P.'2, Banor M.C.'3, Boponnu O.I'!, Crynensik S.1.!, Cyxapesa O.10.!,
Ixym6ariok P.C.!, Auapyx B.A.2

'Varczopoocvkuii nayionanonuii yrisepcumem, 88000 m. Yaceopoo, eya. Iliozipna, 46; bazell956@mail.ru;
2Vuisepcumem Ilasna Hoszegpa Llapapuxa, Kowuye, Cnosauuuna;
3Buwa wixona ¢ Hipedveasi, Yeopwuna

[Mignucanns YkpaiHoto moyiokeHb BOJIOHCHKOT KOHBEHITIT Ta BXO/PKEHHS JI0 YKCiia KpaiH y4acHuKiB bo-
JIOHCBHKOTO TPOILECY pOOUTh HEOOXiAHUMH CYTTEBI 3MIHH B OpTaHi3allii HAaB4aJIb-HOTO MPOIIeCy Y BUIH MIKOJI.
Taxe pehopMyBaHHs BHIIO] IITKOJIM ITepe10adae MPOBEICHHS IIUIOTO PsiTy OPraHi3alliiftHAX 3aX0/IIB, CEPEe] TKUX
B1A3HAYMMO HANTOMOBHIILLII:

- CTBOPEHHS €JMHOTO €BPOIEHCHKOTO OCBITHHOTO Ta HAYKOBOTO TIPOCTOPY;

- BBEIGHHS TPHUCTAIHHOI cucTeMU BUIOI OCBiTH (OakanaBp BSc — marictp MSc — goktop dinocodii
PhD) y Bcix ramy3six 3HaHb;

- 3aMPOBAKCHHS CUCTEMU aKpeIUTAIlil MiIrOTOBKY (haxiBI[IB BKA3aHUX PIBHIB;

- BCTAHOBJICHHS aJICKBAaTHOCTI HOMEHKJIATYPH CIICLIaIbHOCTEH Ta Crieliai3arliii;

- YCYHEHHS MEPETIOH 1010 MOOUTFHOCTI BCiX YYACHHKIB OCBITHBOTO Ta HAYKOBOTO POCTOPY;
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- BUKOpUCTaHHs €TMHOT cicTeMu KpenutHux oguHuis ECTS (European Community Course Credit Transfer
System) sik yHi(IKOBAaHOTO CTaHIAPTY.

Be3ymMoBHO, BUpIillIEHHS BCiX BKa3aHUX 3aBJaHb € IS BITYU3HIHOT BUILIOT IIKOJIH CIIPaBOIO HOBOIO, HETIPO-
CTOI0, TPUBAJIOIO. AJe i 3apa3 MOXKHA TOBOPUTH MPO PeajbHICTh BIPOBAIKEHHS KPSAUTHO-MOIYIBHUX Ha-
BYAJILHUX TEXHOJIOTIH BKe B HalOMmkumii yac. 1le 00yMOBIIEHO MIUPOKUM BUKOPUCTAHHSIM B 0arathox By3ax
MOAYIBHO-perTHHTOBUX TexHoorii [1-3]. [Ipote cucrema ECTS nepenbauae 6inbi ruboke peopMyBaHHs
3MiCTy HaBYaJILHOTO Tpoliecy. Tak, Mpy miAroToBIi (axiBIiB y raiy3i XiMil HABYAIbHI IPOrPaMU MaOTh MiCTUTH
K “OCHOBHI” (00OB’SI3KOBI JIJIsl CTYJICHTIB), TaK 1 “IOMOMIXHi” KypcH (3a BHOOpoM cTyneHTiB). OcTaHHi JoMi-
HYIOTB TpH TiAroToBHi ¢axisuis 2 Ta 3 cryneniB (MSc, PhD).

BaxxmuBum 3aBaaHHsAM Kadeap YKpaiHCBKUX BY3iB, sIKI OMIKYIOTHCSI BUKJIaJaHHSIM aHATITUYHOT XiMii, Bike
B HaOMIKYME yac cTaHe OOTPYHTYBaHHS KiIBKOCTI KpeAUTiB 6a30BOT0 Kypey “AHaiiTH4HA XiMis” Ta HiIro-
TOBKa NPUBaOIMBUX JJISl CTYACHTIB CIeliadbHUX KypciB. KilbKicTh KpeIUTIB, 10 OTPUMYIOTHCS 32 BUBUCHHS
MIEBHOTO KyPCY, € BAKJIMBUM MOMEHTOM JIJIs1 000X yYaCHHKIB HaBYaJILHOTO Mporiecy. s kadeapu — ne qokas
BaKJIMBOCTI 11 JIUCITUILIIH, KIJIBKICTh TOJMH [IOTHXHEBOTO HABAHTAXKCHHS (JICKIIiT, CEMiHApH, JIAOOPATOPHI TOIIIO).
Jnst cTyneHTiB — 11e, OKpiM PO3YMIHHS BaXIIMBOCTI JaHOTO MPEAMETY Ta 3100yTHX 3HaHb YM HABHYOK, I 1
HEOOXiTHICTh (hOpMYBaHHS MOTPIOHOTO YUCIIA KPEAUTIiB (TIepeBakHO 60 KpEIUTIB 3a CeMeCTp) JUIS YCITIIITHOTO
3100y TTsl BUOPAHOI Y By3i CIEI[iaIbHOCTI.

ABTopH BOa4alOTh TYT NEBHY NPOOIIEMY, sika BUIUIMBAE 3 HACTYIHOTO. B KiTacCHYHUX yHIBEpCHTETaX, 10
3aiiMalOTHCS TMIATOTOBKOIO XIMIKiB Ta BHKJIAAAviB XiMii, aHATITHYHA XiMisl, 0E€3yMOBHO, € CaMOIOCTaTHHOIO
¢dbyHIaMeHTaIpHO JUCIHILIIHO. [IpoTe B OCcTaHHI POKH BCE YACTIIIMMH € IIUTAHHS Ta MPOOJIEMH BITHOCHO
3MICTy OCHOBHOTO Ta CITEI[iaIbHUX KYPCiB aHAJITHYHOI XiMii, a TaKoX IiIXO/iB MIOAO ITiITOTOBKH XiMiKiB-
aHamiTuKiB. B GaraThox cremiamicTiB (¢izuku, 0i0I0TH, EKOJOTH, HaBiTh XiMikH!) c(hOpMyBaITUCh ySIBICHHS,
10 3aBAAaHHS PEAIbHUX aHai31B MOXHA BUPIIIATH 1 0€3 yJacTi CremianicTiB-aHalliTHKIB. JeqKi 3 HuX HaBiTh
BBaXKAIOTh, 1[0 aHAJITHYHA XiMisl K QyHIaMeHTallbHA HayKa BUYepriaia cede, He € CaMOIOCTaTHROO 1 Mallo
MOTpiOHA /711 CTAHOBIICHHS CIIEIIaNiCTIB, M0 MPAIIOTh B cdepi KOHTPOIO 9 MOHITOpHHTY. [Ipn o6roso-
PEeHHI IUX 1mpoOiieM HeoOXiTHO BpaxOBYBaTH 3MiHU Ta TEHACHIIII pO3BUTKY HAyKH 1 TEXHOJIOTiH. BrpauaioTs
CBOIO POJIb B aHAJITHYHOMY KOHTPOJI METOIM KiTbKICHOTO XIMIYHOTO aHaji3y (TpaBiMeTpis, THTPUMETPis,
ra30BHi aHami3). 3a pi3HUMH OI[IHKAMH BOHH HE ITEPEeBUINYIOTh 5-10% B 9acTIli BAXKIIMBIIIAX METO/IB aHAIi-
TUYHOTO KOHTpoImto. binmbmricte cydacHux mertoxiB aHaiizy (AAC, AEC, SIMP-, oxe-, Mac-ClIeKTpOCKOIis,
pasioaHaNIiTHYHI METOMIU TOIIIO) 0a3yIOTHCSA Ha 30BCIM iHIIMX (“HEXIMIYHMX ") TEOPETUYHHX YSIBICHHIX. Tomy
B 0ararb0x By3ax Ba)KJIHBII METOIH aHATITHYHOI XiMil MOXKYTh BUBUATHCH Ha IHIIUX Kadeapax (XpoMmaTorpa-
¢bis — opraHigHOI XiMil, CIIEKTPOCKOIIYHI METO/IM aHalli3y — HeOpraHivyHoi 4 (i3uyHOi XiMii), b0 HaBiTh Ha
IHIMX (akyapTeTax. B Toil jke yac BBa)kaeMo 3a HENPUITYCTUME MIEPETBOPEHHS TEOPETUYHOI OCHOBH aHaJi-
TUYHOT XiMil B “CyXy” cXeMy OIMCOBUX METOAWK. B METOMOJIOriYHOMY TUTaHI BaXKJIMBO 3HAWTH ONTHUMAaJIbHE
CIIIBBiHOIIEHHS XiMiUHHUX, (i3UKO-XiMiuHMX i Gi3HUHMX METOJIB aHAI3y B Kypci aHamiTHdHoi Ximii. Minerscs
TepII 32 BCE PO 3MEHIICHHS YaCTKH KJIACHYHUX XIMIYHUX METOJIIB aHaJi3y i 30UTbIIeHHs (Di3HKO-XIMIYHHUX 1
¢bi3nyHUX METOAIB. B To ke yac yumalio BUKJIaIadiB IIJIKOM CIIPABEIMBO BBAXKAIOTh, 1[0 BUBUCHHS OCHOB
KJIACHYHOTO XiMIYHOTO aHaNi3y € HaJA3BUYaiHO BXKIIMBUM 151 popMyBaHHs XiMi4YHOT TPaMOTHOCTI CTYJICHTIB
1, SIK HACJIIJIOK, BUCOKOKBai(hikoBaHOTO (DaxiBIs — aHAIITHKA, CKOJIOTA, SKCIIepTa TOIIIO.

B nmomoBifi, sik mpUKIIa, MIPUBOAUTHCA KPEIUTHO-MOYJIbHA CUCTEMA OpraHi3allii HaB4aJIbHOTO MPOLIECY
Ha Kadeapax aHaJITUYHOI XiMii YKTropoIChKOTO HalliOHAIBHOTO YHIBEpCHUTETY, YHiBepcuTeTiB y JeOpeneHi,
Hipenprasi (Yropmuua) ta ITapna Hozeda Illadaprka B Komuue (Cropaxkis).

1. Bazens $1.P., Banor M.C., Boponnu O.T, Crynensik S.U., Cyxapesa O.FO. MoaynbHas cuctema npenojaBaHust
AaHATNTHYECKOH XUMUHM B yHUBepcutere // Becepoccuiickas koH(Q. “AKTyanbHbIE TpOOIEMBI aHAIATHYECKON
xumun’”’: Tezucs! goki.- T.2.- M.: 2002.- ¢.119-120.

2. Basens S.P., Banor 1.C., Auapyx B.A. Ctan Ta 0cO6IMBOCTi BUKITAJaHHs aHATITHYHOI XiMii B yHiBepcuTeTax
kpain Kapnarcekoro €Bpoperiony // AkTyaibHI npo0iieMu aHamiTHIHOI Ximii: Matepianmu Cecii HaykoBoi Pagun
HAH VYkpainu 3 npobnemMu AHamiTudHa Ximis». - Ykropoxa, 2003. - c. 89.

3. bazens S1.P. Jleski nmpobnemu BUKIIaIaHHs aHATITHYHOT XiMii B yHiBepcuTeTi // Cecis HaykoBoi Pagun HAH Vkpainu
3 mpobnemu “AHanmiTudHa XiMis .- J{HimponeTposcrk, 2004.- ¢. 8-9.

4. Bazens S.P., Bamor M.C., Anapyx B.A. Jleski mpoGneMu Ta 0COOGITHBOCTI BUKIAAHHS aHATITHYIHOI XiMii B
yHiBepcuTeTax kpain Kapnarcekoro €spoperiony // HaykoBuii BicCHHK YKTOpOJICHKOTO YHIBEPCUTETY, Cepist XiMis,
Buryck 9. - 2003. - c. 3-12.
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P®OTOMETPUYECKOE OIIPEJEJIEHUE MOJIUJI-UOHOB B BUJIE NOHHOI'O
ACCOIUATA O - OANIHBIX KOMIIVIEKCOB C KATUOHOKPACHUTEJIEM
ITPU UCITOJIB3OBAHUU JIEKTPOXUMHUYECKOI'O OKUCJIIEHUSA

benuk B.M., /Ipo3n A.B., Tumakosa T.C.

Xapvkoeckuti HayuonanvHuli ynueepcumem um. B.H. Kapasuna,
61077, 2. Xapevkos, ni. Ceobo0wl, 4, drozd@univer.kharkov.ua

3aiavya MOBBINIEHUS YYBCTBUTEILHOCTH U CEIEKTUBHOCTH OMPEICICHUS HOMUI-MOHOB aKTyaabHa IPU MO-
HUTOPHHIE COICPIKAHUS HO/1a B 00BEKTaX OKPYIKAIOIICH Cpeibl, OMO0OBEKTaX U MPH OTIPEICIICHUH OTACIbHBIX
XUMHUECKHUX (OpM #oma. DTO MOATBEPKIACTCS JNESHCTBYIONIMMU Ha YKpPawHE MEXITYHApOIHBIMUA U HAI[HO-
HAJIBHBIMH TPOrpaMMaMi MPOQUIAKTHKE HOI0AeDUIIMTHBIX 3a00JIeBaHU, MPEIMETOM KOTOPBIX SIBIISIFOTCS
pobiembl Hononedunuta u puznosornueckas poib Hoaa. Takke onpeaesicHue COeIMHEHHH Ho/la B TPYHTax
KaK MapKepOB YITICBOJHBIX 3aJie)KeH BOCTPEOOBAHO MPU MOUCKE MECTOPOXKIAcHU HedTr u raza. OnHaKo mo-
JIaBJIsoIee OOJILIIMHCTBO OOBEKTOB aHAJIM3a OJTHOBPEMEHHO C HOIUIAMH COJCPKHUT COSNUHEHMS OpoMa, KO-
TOPBIA TPeOyeT MOBBINICHUS CEJICKTUBHOCTH, 0COOCHHO IMPH OINPEICICHUN MajbIX KOHIICHTpAIUi Hoaua.
Perienue takoii 3a7a4u BO3MOXKHO C MPUBJICUCHUEM HECKOJIBKUX (DU3UKO-XUMHUYECKUX MeTOoI0B. [Ipu onpene-
JICHUH TaJIOTCHHU]I-MOHOB TAKUMH METOJAMH MOTYT OBITh 3JIEKTPOXUMHUYECKUE (OCOOCHHO KYJOHOMETPHS) U
onTuyeckue (CreKTpohOTOMETPHSI U CICKTPOGIIYyOPUMETPHS).

OO6cy)1aeTCsl BO3MOXHOCTh 3KCTPAKIMOHHO-(DOTOMETPUUECKOTO OINPEIEICHUS HOAK/a B BUJC HOHHOTO
accoluyara ¢ KaTHOHHBIM KPacUTEJIeM OpWILTUAHTOBBIM 3eJieHbIM. M3BeCTHO, YTO METOIMKAM OMPEACICHHUS
Homuaa m OpoMuIa B BUJIC HOHHBIX aCCOITMATOB XapaKTepHa OYCHBb BHICOKAS YYBCTBUTEIHLHOCTH, KOTOPAs T10-
YTHU Ha MOPSIOK MPEBHIIIACT YYBCTBUTEILHOCTh OMPECICHUS IO PEAKIINH TaIOTCHUPOBAHMS OPTaHUICCKUX
peareHToB.

s omHOM M3 TaKMX METOWK, OIyOinrKoBaHHOH B 90 IT., MpoBepeHa CeJIeKTUBHOCTH OIPEIeIeHuUs Hoan-
JIOB-MOHOB B NMPUCYTCTBUU OPOMHI—HOHOB. YCTaHOBIIEHO, YTO TP OIPEIESIICHUU HOMUIO0B B BHJIE HOHHOTO
accoumara ¢ OpWJITMAHTOBBIM 3€JIEHBIM IIPU SKCTpakuMu B cMmemannbiii pactBopurens CCl, - CHCI, (8:1)
npe/enbHas KOHIEHTpalus 6poMuia B pactBope cocrasisier 110 Mob/i1, a K03(hGHUIHESHT CETEKTUBHOCTH
onpeaeneHus Hoauaa coctapisieT okoio 40.

[Ipemmaraercs HOBast KOHIIETIIINST METOTUKHY ONIpEIeNIeHHs HOuIa B BU/Ie MOHHOTO acCOIara IMocCie dIeK-
TPOXMUMHUYECKOTO OKUCIIEHUS. DKCIIEPUMEHTAIBHO YCTAHOBIIEHO, YTO HOHHBIN acCONUAT HOA-HOIMIHBIX KOMII-
JIEKCOB ¢ OPUIUTMAHTOBBIM 3€JIEHBIM SKCTParupyeTcs B HEMOJSIPHBIE pacTBOpHUTENH. MeToInKa BKITFOYaeT dIIeK-
TPOXMMHUYECKOE OKUCIICHHE HOIUIOB 0 HOATOB, IKCTPAKIIMOHHOE yAalleHHe puMeceil Opoma, BOCCTaHOB-
JIEHHWE HONIaTOB B M30BITKE HOAUIOB 10 HOA-HOMUIHBIX KOMITJIEKCOB M SKCTPAKITHIO IOCIIEAHUX B HEHTPaIbHBIN
pacTBOpHTENh C OPUITMAHTOBBIM 3eJIeHBIM. CTEXHOMETPUIECKOE PIEKTPOXUMHUUECKOE OKHCIICHUE YBEITHIn-
BaeT YyBCTBHUTEIBHOCTH OIPEeNIeHU HOMUIO0B B TPU pa3a. AccoIuar Mo - HOJUIHBIX KOMIUIEKCOB XapakKTe-
pusyercsi OoJiee BEICOKOW KOHCTAHTOM IKCTPAKIIMH, YTO PACIIUPSIET pabodyio 00JIaCTh METOIUKHA B CTOPOHY
MEHBIIINX KOHIICHTPAIIHA.

Nzyueno Biusiare OpOMUI-HOHOB HA JIEKTPOXUMHYECKOE OKUCIICHNE HOIN-HOHOB JI0 HOAAT-HOHOB ITPH
COBMECTHOM TPUCYTCTBHUHU.

[IpuBomsATCS pe3ynbTaThl OMpEaeIeHUsT HOMUIO0B B MOJIEIBHBIX cMecsX. [lorpemHocTh ornpeienenus co-
craBisteT 5-7%.

OHNPEJNEJEHUE KOHCEPBAHTOB U AHTUOKCHJIAHTOB C HCITIOJIb3OBAHUEM
CEHCUBUJIN3UNPOBAHHOU JIOMUHECHEHIIUU Tbh(III)

BenrriokoBa C.B., Tecmrok O.U.*, JIusenmosa E.O.

Ooeccras HayuoHatbHaAs akademusi nuujesblx mexnonoaui, 2. Odecca, yn.Kanamnas, 112
*Ouzuxo-xumuneckuit uncmumym um. A.B. boeamckoeo HAH Ykpaunot
2. Odecca, Jlrocmoopckas dopoea, 86, antonovich@te.net.ua

B nocneaHee BpeMsi HOHBI JJaHTAHUJIOB LIMPOKO MCIIOIB3YIOTCS B KAUECTBE JIIOMUHECIIEHTHBIX MapKEpPOB
TIpH OTIpEACIICHUN JIEKAPCTBEHHBIX MPENapaToB, KaK B Pa3IUYHBIX OMOJOTHYCCKUX KUAKOCTAX, TaK U JUISI UX
JIFOMUHECIICHTHOTO JICTEKTUPOBAHMS TIOCIIE XpOMATOrpaduuecKoro BhlieeH s, JIJaHTaHUTHBIN TFOMUHECIICH-
THBII 30H]] HAXOJUT IPUMEHEHHE B UCCIICAOBAHUIX OMOJIOTHYECKUX CUCTEM, B UMMYHO(IIYOPECIICHTHOM aHa-
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J13€, B BOJIOKOHHO-JIa3€PHOI TUarHOCTHUKE.

Hamu moka3ana BO3MOXHOCTH MCTIOJIb30BaHUSI CCHCUOMITM3UPOBAHHON JTFOMUHECIICHIIUA HOHOB TEPOHSI
(II) pys ompeAeneHUs HEKOTOPBIX KOHCEPBAHTOB (IETHIPALIETOBON KHCIOTHI) U aHTHOKCHIAHTOB (TIONMUde-
HOJIbHBIX COEMHEHUH) B MUIIEBHIX NMPOAYKTax. Jlernapaneronas KUCIOTA 110 aHTHCETITUYECKOMY JIHCTBHIO
3HAYUTEIBHO (P (DEeKTHBHEE TAKUX KOHCEPBAHTOB KaK COPOMHOBAS U OCH30MHAsI KUCIIOTHI, U HAXOJHUT MpUMe-
HEHHE IS 3alUTHl TAKUX MHUIIEBbIX IPOTYyKTOB, KaK SOJOYHBIN COK, CHIPHI, MAPTapHUHbI, BHITIEYHBIE H3/1ETHS,
JKeJie, TOBUJIO, CBEKUE OBOLIM U (DPYKTHI, & TAKKe B BUHOJEIUH. BecbMa BaykHa PoJIb M aHTHOKCHJIAHTOB, K
KOTOPBIM OTHOCSITCSI Pa3iIUuHbIe NONH(EHONbHBIE COCMHEHHSI, B YACTHOCTH TaJlIoBasi KUCJIOTa U €€ 3(UPHL,
KOTOpBIE MPETATCTBYIOT MPOXOKICHHUIO ITPOIIECCOB OKUCIICHHS PsAJIa BEIIECTB, B CBA3M C UYEM OHH IPHUMEHSIOT-
Cs1 B TIMIIEBOM MPOMBIIIJIEHHOCTH 11 KOHCEPBUPOBAHUS MTPOAYKTOB )KMBOTHOTO ITPOUCXOXKIEHUS. DTH COETU-
HEHUS HaXOJSTCS TAaKXKE B Pa3IMYHBIX JIEKAPCTBEHHBIX MpenapaTax pacTUTEIbHOTO POUCXOXK/IEHHUS, B BUHAX,
KOHbJKax M 4ae.

CymuiecTByronue METOANKH OTpeIeTIeHHsI KOHCEPBAHTOB M aHTHOKCHJIAHTOB B MUIIIEBBIX MPOTYyKTaX OTIHU-
Yal0TCs JUIUTENBHOMN MPOIe ypoii TpoOOIOATOTOBKH, TPEOYIOT CIIOKHOM U I0POroCTosIIEH anmaparypsl. B To
K€ BpeMsI COPOLIMOHHBIE METO/IBI, B TOM YHCJIE M METOZ TOHKOCJIOWHON XpoMarorpaduu, NO3BOJISIONINE J0CTa-
TOYHO IKCTIPECCHO U 3 PEKTUBHO NPOBOIUTH PA3CICHNE CIOKHBIX CMECEH BEILIECTB, SIBIISIOTCS BEChMa Iep-
CHEKTUBHBIMHU BapHAaHTAMU TE€CT-ONPEACICHUS Pa3InYHbIX COCTUHEHUI.

Hamu ycranoBieHo, 4to ceHcuOnnu3upoBanHas momuHectennus nona Tb(I1l) B nmpucyrcTBum neruapa-
LIETOBOM KUCJIOTHI M MOJU(EHOIBHBIX COETUHEHUH COXpaHsIeTCs Ha TBEPABIX MaTpHLaxX — Kceporese, Moauu-
nupoBanHoM noramu Tb(I1l) n mnactuakax ans TCX. HalineHb! onTiMalibHBIE YCIOBHUS COPOITUH IIPETapaToB
(Bpems copOrun, konmdectBo noHOB Tb(IIl) Ha copbeHTe, KHCIIOTHOCTH PacTBOPa, KOJIMYECTBO COPOSHTA, Bpe-
Ms M TeMIIEpaTypa BeICYIIMBaHUs copOara). B ciyuyae xpomarorpaduueckoro onpenesieHus JeruapaneToBom
KHCJIOTBI PacTBOP IMOJBEPrajy NMpeaBapuTeIbHON YIbTpa3ByKOBOM 00paboTke. B kauecTBe mposBisiomiero
pacTBopa Hucnonab30Banu cmech xjaopuaa Tb(IIl) ¢ HEMOHOTeHHBIM OBEPXHOCTHO-AaKTHBHBIM BEIIECTBOM
Teun-80. IIpenen odnapyxenus 'K cocrapnser 0,01 mxr/mi. Ilpu onpeneneHu# noauQeHONbHBIX COeIuHE-
HHUH B BUHAX U Yae Ha MOAM(HUIMPOBAHHOM Kceporene npenen ooHapyxxenus cocraniseT 0,002 Mkr/mit.

3ACTOCYBAHHSA HEPOKCHAHUX ITOXITHUX KAPBOHOBUX KHCJIOT
Y XIMIYHOMY AHAJII3I

baxeeBcrkuiit M.C.

Hayionanvnuii hapmayeemuynuii ynisepcumem
61002, m. Xapxie, eyn. Ihywkincoka, 53; kabachny@ukrfa.kharkov.ua

PoGota npucBsveHa JOCHIIKEHHIO aHATITHYHUX MOMKIJIMBOCTEH BHUKOPHCTAHHS IEPOKCUIHUX ITOXITHUX
KapOOHOBHX KHCJIOT Y XIMIYHOMY (yHKITIOHAIEHOMY aHaumi3i. TeopeTudaHo oOrpyHTOBaHUI BUOip peareHTa Ta
ONTHUMAIBHUX YMOB 3/1IICHeHHS KUJIbKICHOTO OKMCHEHHS Y BOJIHOMY CEPE/IOBHIILII PI3HOMAHITHHX 32 IPUPOJIO0
HYKJICO(DUTHHUX 1 eJIeKTPOPLTbHAX QYHKIIOHATBHUX TPYIT OPTaHiYHUX CIIONYK. YCTaHOBIICHO, IO KiIHETHKA Ta
MEXaHi3M peaKIliii MepOKCUKUCIOTHOTO OKUCHEHHS CYJIb()YPOBMICHUX CIIONYK (TiOAJIKOTOMIB, ai)aTHIHUX Ta
TeTePOLMKIIIYHAX TIOETEPiB, TUCYIb(PYPOBUX IMTOXiTHUX TOIIO) MiAIOPIAKOBYEThCS 3arajJbHIM 3aKOHOMIpHOC-
TSIM CIeUU(pIIHOTO KHCIOTHO-OCHOBHOTO Kartati3y. [lokazaHi MOXKIIMBOCTI Ta TIepeBark 3aCTOCYBaHHS PEaKIii
Hepripoizy (AUIIOI0YHX CIIOIYK 3 TIPOTeH MEPOKCHIOM B JTy’)KHOMY CEPEIOBHIII) Ta BUCOKOIYTIAMBUX Xe-
MUTIOMIHECIIGHTHHX PEaKIliif, B IKUX SIK IPOMiXKHI MTPOIYKTH YTBOPIOIOTHCS BUCOKO PEaKIiHHO3/IaTHI IEPOK-
CHJIHI TIOXiJJHI KapOOHOBUX KHCIIOT, & TAKOXK Peakiiii IepPOKCUKUCIOTHOTO OKMCHEHHS y MPAKTUI XIMIYHOTO
aHamizy cynbdypo- Ta(abo) HITPOreHOBMICHUX OPTaHIYHUX CIIONYK Tomo. OTpuMaHi pe3ylbTaTd po3IInpIo-
I0Th BIJIOMOCTI NP0 OKCHJAMilHI Ta e1eKTpoQiIbHI, a TAaKOK HYKICO(DiIbHI BIACTHBOCTI MEPOKCHIHHX II0-
X1THUX KapOOHOBUX KHUCIIOT, a BiATaK ChepH 3aCTOCYBAHHS METOY MEPOKCHKHUCIOTHOTO OKHCHEHHS Ta Horo
3HAUCHHS B aHANI31 OPraHIYHHUX CHONYK 32 (yHKIIOHATLHUMH TPyIIaMHu.
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NPUMEHEHUE ®OTOJJEKTPUUECKOM PETUCTPALIUU
ATOMHO-5MHUCCHOHHBIX CIIEKTPOB B AHAJIM3E ®YHKINOHAJIBHBIX
MATEPHUAJIOB 1 OFBEKTOB OKPYXAIOIIEU CPE/IbI

bnank A.b., Aaapromenko A.1O., lllesnos H.U., llIturensman 3.B., I'mymxkosa JI.B.

HTK «Uncmumym monokpucmannogy HAH Vkpaunui,
Xapwvros 61001, npocn. Jlenuna, 60; blank@isc.kharkov.com

Ha npumepax omnpezeneHns IPUMECHOTO COCTaBa rpaUTOBOTO MOPOIIKA — KOJUIEKTOpa PUMeECel B XU-
MUKO-CIIEKTPATBHOM aHaJIN3e, a TAKXKE [MOYB U HOIUA E3HS ISl CUUHTHIUISIIIMOHHBIX MOHOKPHCTAILIOB T10-
kazaHa 9 EKTUBHOCTD (POTOINEKTPUIECKON PETUCTPALIMU AaTOMHO-IMHUCCHOHHBIX CIIEKTPOB C IPUMEHEHHEM
cnekrporpada JPC-8 u n3MepuTensHOro KOMILIEKCa C IPOrpaMMHBIM oOecTieueHreM, pa3paboTaHHbIX J1abo-
paropueit npukiagHoi cnekrpomerpun Mucturyra paguoanekrponnku (MP3) HAH Ykpaunsl. M3mepurens-
HBIH KOMIUIEKC COCTOMT M3 CICAYIOUIMX OCHOBHBIX OJIOKOB: TUIAT JIMHEHHBIX IPHOOPOB C 3apsiIOBOI CBA3BIO —
I3C doTonpreMHUKOB; TUIAT aHATOTO-IIU(DPOBBIX IIPe0Opa3oBaTeNIeH; IIAThl CHHXPOHU3AIIUY U YIIPABJICHUS;
6a30BOr0 KOMIBIOTEPA.

['maBHBIMHU IpEUMYIIIECTBAMH (DOTOIIEKTPHUUECKOHN PETHCTPAILIH aTOMHO-3MUCCHOHHBIX CIIEKTPOB T10 CPaB-
HEHHIO ¢ uX (hoTorpaduueckol perucTpanueii sBIsieTCsl HCKIIOUEHHE TPYJOEMKUX U JIUTEIBHBIX ONepaIii
00paboTKH U (HoTOMETPHPOBaHUS (HOTOTUIACTHHOK, a TAKKE DKOHOMHS CPEJIICTB, 3aTPaulBaCMbIX Ha UX TPH-
obOperenne. MeTposioruieckre XapakTepuCTHKH METOHMK ¢ TPUMEHEHHUEM 3THX JABYX METO/IOB CPaBHUMEI, a B
psize ciydaeB (OTOAEKTPUIECKash perucTpanus odecrieunBaeT 6ojiee HU3KHI YPOBEHb CIyYaiHbIX HOTpell-
HOCTeH (TIpU HE3HAUMMOCTH CUCTEMAaTHYECKUX MOTPEIIHOCTEH) U Oojiee HU3KKME 3HAUYSHHSI TIPE/IeIOB OOHApY-
KEHUSL.

[Ipenensl oOHapykeHHUS IpUMeCe B TpapuTOBOM HOPOILIKE,
NOJIY4YEHHBIE ¢ PerucTpanuei Ha GoTommacTuHKe U POTOMUOAHON INHEKe, Mac.%.

DjemenT | A, HM Poro- Jluneiika || Daement | A, am ®oro- Jluneiika
IJIACTHHKA IVIACTHHKA

Al 308.2 2:107 7107 cd 326.1 1-10™ 1-10
Ca 317.9 2:10™ 1-10™ Sn 283.9 1-10™ 6-107
Si 251.6 1-10™ 5107 As 286.0 1-10° 1-10°
Mg 279.5 5.107 2:107 Pb 283.3 1-10* 8-10°
Cu 324.7 1-10° 5.10° Sb 252.8 1-10* 1-10™
\ 318.5 1-10 1-10™ Zn 328.2 3107 3107
Fe 302.05 1-10 1-10™ W 294.6 1-10° 1-107
Co 341.2 1-10° 1-10° Hf 301,2 1-10° 7.10™
Mn 279.4 1-10° 3-10° Mo 317.0 2:10™ 1-10™
Ni 305.07 2:10™ 1-10™ Nb 309.4 1-10° 6-10™
Cr 284.3 2-10° 2:10™ Ta 268.5 2:10° 1-10°
B 249.7 1-10 4.10” Zr 327.3 510 2:10™
Bi 306.7 2:10™ 1-10* Ag 328.0 1-107 2:10°

[IpuBeieHHbIE B TAONMIIE CPABHUTENBHBIE OLCHKHU NPENENOB 0OHapyskenus npumeceii (C ) B rpaduro-
BOM IOPOIIKE C PETUCTPALIMEH CIIEKTPOB Ha (POTOTIACTUHKE U TIPY MTOMOIIHU (DOTOAMOTHON JTHHEHKY ISl psiia
3JIEMEHTOB OJIM3KHU JPYT JIPYTY; JUIs Ag (POTOSIEKTPUYIECKAs PETUCTpanysl Mo3BoMIa cHusuth C . B 5 pas,
st Mn — B 3 pasa, s Al, Ca, Si, Mg, Cu, Ni, B, Bi, Sn, Hf, Mo, Nb, Ta, Zr— 8 1.5...2.5 pa3za.

ABTOPBI BEIPAYKAIOT MPU3HATEILHOCTH COTPYAHUKAM J1JabopaTopru NpukKIaaHol ciekrpockornu PO HAH
VYkpaunst A.Jl. Eroposy, C.A. Eroposy u E.B. 310p 3a momoriis B 0cBO€HHH pa3pabOTaHHOTO MU U3MEPUTEIb-
HOT'O KOMILIEKCA.
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YJIBTPA3BYKOBASI OBPABOTKA BOJIHBIX ITPOB C HEJbIO YCTPAHEHUA
BJIUAHUSI PACTBOPUMBIX OPTAHUYECKHUX BEILECTB
HA TECT-OIIPEAEJIEHUA TAXEJIBIX METAJIVIOB

bnank A.B., Dxcniepuannona JLIL., [Tantanep P.II., I'ynzenko JI.B., BkoBa T.W.

THY «HTK “Uncmumym monoxkpucmannos”» HAH Ykpaunut,
Xapokos, 61001, npocn. Jlenuna, 60, eksperiand@jisc.kharkov.com

VnbTpaszeyk (Y3) NpUMEHSIOT B aHAJTUTUYCCKON TMPAKTUKE JUIsl MHTCHCU(DUKAIIMY TIPOTCKAHUS PEaKInu,
JUCTIEpTHpPOBaHUs CMECei, lera3alii pacTBOPOB, a TakKe JJIs pa3pyLIeHHs PaCTBOPUMBIX OpraHMYECKHX Be-
IECTB, KOTOPBIE MPEMATCTBYIOT MOJIY4YEHUIO HEOCIa0IeHHOT0 aHAIMTHYECKOTo CUTHaa. B mocneaneM ciayyae
o0paboTka po6 Y3 Oblyia UCIIOIB30BaHA, B YACTHOCTH, ITPH ONPEACICHUH TSHKEBIX METAJIOB aTOMHO-a0cop-
OLIMOHHBIM METONOM [1] B NUIIEBBIX MPOMYKTAX, TIOBAPEHHOH COM M paccoiaX, PeHTIeHO(IyOpeCleHTHBIM
METO/IOM [2] B IPUPOHBIX M CTOUHBIX BOJIAX, @ TAKIKE MIPU CIIEKTPOPOTOMETPUICCKOM ONPEICICHUU CEJICHA B
npupoAHbIX Bojax [3]. B TecT-ananu3e npeaBapuTenbHas yasTpa3ByKoBas 00padoTka mpoo, mo-BHIMMOMY, HE
MIPUMEHSATIACh.

Hamu Haiinens! onTuMasibHbIe YCIOBHSA paspymieHus Y3 rymuHoBbix BemiecTs (I'B) nepen Tect-onpene-
JICHHEM MOHOB MapraHIila WM XeJie3a B MPUPOIHBIX Bojax. OOpaboTKy MpUpomHOH BOAbI Y3 (C 4acToTOMH
22 xI') mpoBoAMIH MTpH HEMIOCPEICTBEHHOM KOHTAKTe Y 3-1aTunKa 1 ucciieayemMoro pactBopa. OnpezeneHue
MapraHiia OCHOBaHO Ha €ro KaTaJIu3HpyIoIleM JeHCTBUM Ha PEaKIHI0 OKHCIEHHUS MalaXMTOBOTO 3€JIEHOTO
NIEPUOAATOM; B pe3yiIbTare MPOUCXOAUT 00eCIIBEYMBAHUE KPACHTEIS M IIPOSIBIISIETCS PO30Basi OKpacka pojiaMu-
Ha 6)K, 3apaHee BBEIEHHOTO B PEaKIIMOHHYIO CMECh. AHATUTUYECKUM CUTHAJIOM SIBIISIETCS] BPEMS MOSBICHHUS
OKpacku Ha mHAMKaTopHOH TuiéHke. Onpenenenne xenesa(ll, III) ocHoBaHO Ha BH3yaJlbHOM CpaBHEHHMH CO
CTaHJApPTHOM IIKAJION OKPACKH IIEHOIOJINYPEeTaHa ociie COpOLMH Ha HEM KOMITIEKCa, OIY4EHHOTO B PE3yJib-
tare peakiuu Fe(Il) c 6arodeHaHTPOIMHOM B IPUCYTCTBUH aCKOPOMHOBOW KHCIIOTHI.

06 s dexTuBHOCTH paspymienrs ['B cynunm no 3Haue€HUIO aHATMTHYECKOTO CHTHaJla B 3aBUCUMOCTH OT
BpemeHn Y3 Bo3zaeiicTBus. [lokazano, uyto Ha 3ddekTnBHOCTH paspymeHus ['B Biuser mmurensHOCTh Y3
o0pabotku. [Tpruém, npu ManbIx conepxkaHusax onpenensieMoro aemenra (C) Ha 3aBUCUMOCTH aHAJIUTHYEC-
koro curHana (Y) OT BpeMeHH BO3/IeHCTBUS (T) HabIromaeTcst 001acTh HACKIIEHHS, a IPH OOJIBIINX — MOSIBIIS-
€TCsI MaKCUMYM. AHAJIOTUYHAs KapTHHA HAaOII04a1ach aBTOpaMu padoTsl [2] MpH OTHOCUTEIBHO BBICOKHX 3Ha-
yeHusax C. OTCyTCTBHE MaKCHMyMa Ha 3aBUCUMOCTSX Y - T, IIOJIy4eHHBIX B padoTax [1, 3], BeposiTHO, 00bsCHSI-
€TCsI OTHOCUTENFHO HU3KUMH 3HAYSHUSIMH COJCp KaHUM onpeensieMbIX eMeHToB C.

1. ®.A. Umunenko, A.H. baknanoB. YneTpa3Byk B aHanuTHueckoi xumuu. [{nenponerposck: M3n. JJnenpomnerp.
yH-Ta, 2001. 264 c.

2. S1.H. Makaposckas, JI.I1. Dkcnepuanaosa, A.b.birank. O6pa6oTka poO MPUPOTHON BOABI MPH TOMOIITH
YIABTPA3BYKOBOTO U yNbTPa(hHOIETOBOTO pa3loXeHus: TyMUHOBBIX BemiecTB // XK. anamut. xumun. 2003, T.58,
Ne 2, ¢.130-134.

3. JI.B. T'ynzenko, P.II. IlanTtanep, A.b.bnank. Karanuruueckoe crnekrpooTOMeTpUIECKOe OMpEAeIICHHUE
HaHOTpaMMOBBIX KoidecTB ceneHa (IV) // XK. anammt. xumun. 2004, T. 59, Ne 10, ¢.1038-1042.

CHEKTPO®OTOMETPUYHE BU3HAYEHHS IOHIB OCMIIO(1V) B CKIIAJHUX
OB’€EKTAX 3 BUKOPUCTAHHAM KOHI'O YEPBOHOI'O

bonimko O.C., Bpyonescoka T.4., 3Bip O.41.

JIvgigcokuti Hayionanvuuil ynigepcumem im. 1. dpanka
79005, Jlveis-5, eyn. Kupuna ma Megoois, 6, ximiunuii paxynvmem,
e-mail: tvrublevska@yahoo.com, oksana_bonishko@ukr.net

HesBaxkaroun Ha pO3BUTOK Ta MIMPOKE BUKOPUCTAHHS (DI3MYIHIX METO/IIB BU3HAUYCHHS IUNITATHHOBHX METAJIIB
(ITM) — ciexTpoOoTOMETPUYHII METOT [0 IIHOTO Yacy 3aiiMae OfHE 3 YLTBHUX MICIlh B KOHTPOJII BUPOOHHUIITBA
Ta y MPaKTHIII JOCTTHALEKHUX J1Jaboparopiii. MeToxy Halle)XUTh eKCIIPECHICTh 1 IMPOKUN iHTepBajl BU3HATY-
BaHux koHueHTpamii [IM (Big 10°-107 mo minmux nporneHTiB). CriekTpodoToMeTpist 3HAMIIIA 3aCTOCYBaHHS
TIPH aHAIT31 K «O1MHUX», TaK 1 «baratux» mpoaykris [1, 2].

s Bu3HaueHHst [IM BHKOPHCTOBYIOTH SIK HEOPTaHiuHi, TaK i opraHiuHi peareHTH. Baxknusima oco0nuBicTs
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OpraHiYHUX peareHTiB NOJIATAE Y MOKIMBOCTI CHHTE3Y Ta KOHCTPYIOBAaHHI PEareHTIB 31 3aJaHUMH BIIACTHBOC-
TssMu. BpaxoByroun, mo cucremu, ski mictate [IM, pi3HOMaHITHI MO CKJIafy, [0 BIACTHUBICTH OpraHiYHUX
peareHTiB CJIiJl BIHECTH JI0 X FOJIOBHOI IepeBary.

Merta Haoro AOCIIPKESHHS TOJIsrala B 3’1CyBaHHI MOKIIMBOCTI B3aeMoii ioHiB ocmito(IV) 3 a306apBHu-
KaMu, a came KoHro uyepBoHuM (KY), sikuii He C1iJi CHHTE3yBaTH, TOMY 1110 BiH € Y mpoaaxi. B3aemosis ioHiB
ocmito(IV) 3 maHuM OpraHiYHUM PearcHTOM Y JIITEpaTypi He ONucaHa.

Hamu nocnimxyBanocs komriekcoyTBopeHHs ioHiB ocMito(IV) 3 KU B mmpokux mexax pH pozunny 1-13.
Byno BcTaHoBIIEHO, IO KOMIUIEKC YTBOPIOEThCS B Mexkax pH 3-6, mpore MakcMManbHUI BUXiJ 3a0apBIIeHOT
CIONyKH crocTepiraeThes mpu pH 3,5; Ha OCHOBI 3HATUX CTIEKTPALHUX XapaKTEPUCTHK BU3HAYEHO AA_ , €,,
KOHIICHTpAaIliiHa MeKa JiiHiliHOCTI. BecTanosieno criBpigHomeHHs komroHeHTiB Os(IV):KY, Bu3Ha4eHO KOH-
CTaHTy CTIHKOCTI 3a0apBiieHOT CrIONyKHU. BUBUCHO CEJICKTUBHICTH JaHOT peakilii, a TAKOXK BILIMB KaTIOHIB Ta
aHIOHIB Ha MaKCHMAJIbHUI BHX1J] KOMILICKCHOT CIIOJIYKH.

Oneprxana peaxiiisi BuKopuctana Hamu aiisi BusHaueHHs Os(IV) y intepmeraninax cknamy: Nb-Os-Si ta
KOHIICHTpAaLIHHUX Marepianax. PoOouuii niana3oH KOHICHTpalliit ocMito ctaHOBUTH 1-100 Mxr/mi. BignocHa
noxuOKa BU3HAUCHHS He nepeBulnye 3-5%, TpuBaiicTs aHanizy (0e3 mpoOomiAroToBK1) CTAaHOBUTH ~ 1 rof.

1. AHanuTHYeCKass XUMUs TUIAaTHHOBBIX MeTaiuioB // [lon pen. FO.A. 3onotosa, I'M. Bapman, B.M. lBanosa. M.,
2003. 600 c.
2. Jluneeuncmon C. Xumusi pyTeHUS!, pOANS, TAJUIaus1, OCMHUS, Hpuaus, TuiatuHsel. [lep. ¢ aamn. M., 1978. 366 c.

MIAIOTOBKA ®AXIBIIB 151 BAPOBHUIITBA AKICHOI 171 BE3NEYHOI
XAPYOBOI TA KOCMETHYHOI ITPOAYKIIII

Bacunwes B.I1., [Tanuenko }O.B., Boponos C.A.

Hayionanvnuii ynisepcumem “Jlvgiecoka nonimexuixa”,
79013 m. Jlveis-13, eyn. C. banoepu, 12; vasilyev@polynet.lviv.ua

CydJacHe MpOMHCIIOBE BHPOOHHIITBO MTPOIYKTIB XapuyBaHHSI HEMOMJIUBE 0€3 MMNPOKOMACIITaOHOTO 3aCTO-
CYBaHHS XapyoBUX J00ABOK i3 METOIO MOKPAIIEHHS SKOCTI, PO3IIMPEHHS aCOPTUMEHTY T'OTOBOI MPOIYKIIT Ta
HIYHOI IPUPOJIH, SIKi BUKOHYIOTh (DYHKIIIi OapBHUKIB, KOHCEPBAHTIB, aHTHOKCHIAHTIB, CTa0LIi3aTopiB, 3ryIIy-
BauiB, EMYJIbIaToPiB, IiICHITFOBAYIB CMaKy TOIIO. BUTBIIICTh pEYOBHH, SIKi BAKOPHCTOBYIOTHCS K Xap4oBi J10-
0aBKH, 3aCTOCOBYIOTBCS 1 B KOCMETHUHHX 3ac00aX, B SIKUX BOHM BUKOHYIOTb Ti % cami ¢pyHKIii. PeqoBuHM, 1110
BUKOPHCTOBYIOTBCSI B OOMIBaX ramy3sX, MalOTh CITIIBHY CHPOBUHHY 0a3y Ta 0JJHAKOBY JIit0 Ha OPTaHi3M JIFOIH-
HU. KpiM Toro, OiTbIIiCTh TAKUX JOOABOK BUPOOIISIOTHCS MIAIPUEMCTBAMH XIMiYHOT IIPOMHUCIIOBOCTI.

ACOPTUMEHT XapuOBHX i KOCMETHUYHUX KOMIIOHEHTIB, 1110 BUTOTOBJISIFOTHCS BITYM3HSAHUMH T1ANIPUEMCTBA-
JesiKl XiMi4HI 3aBOJIM 3aX1THOTO PETiOHY, sIKi paHille BUPOOISUTH MPOAYKTH TOHKOTO OPraHiYHOTO CHHTE3Y,
ChOTOJIHI MTPOAYKYIOTh Xap4oBi J00aBKU.

HanzBuyaiiHo akTyanbHOIO CIIPABOIO MPH IIbOMY CTa€ MUTaHHS 0€3MEYHOCTI 3aCTOCYBaHHS TAKUX 100aBOK
Ta KOHTPOJIIO 32 iX BUKOpHCTaHHAM. L{e 0cOoOMMBO BaXKJIMBO MPH 3HAYHOMY IMITOPTi MPOIYKTIB Xap4yBaHHS Ta
KOCMETHYHHX 3aC001B 3 IHIINX KpaiH, B IKUX MOXKYTh OyTH BUKOpPHCTaH1 J100aBKH, 3a00poHeHi B YkpaiHi. Tak,
i3 monax 1000 BigoMuX y CBiTi Xap4oBUX J100aBOK B YKpaiHi 103B0OJI€HO BUKOpHCTOBYBaTH 0115 300.

IMuraHHs BU3HAYEHHS SKICHOTO Ta KUJIbKICHOTO BMICTY XapYOBHX JO0ABOK Y MPOAYKIIiT Xap4oBOi Ta KOCME-
TUYHOI POMUCIIOBOCTI € JTy’K€ BayKIIMBUM, BPAXOBYIOUYH TOW (PAKT, IO CHOTO/IHI MPAKTHYHO KOYKECH TaKUH Mpo-
IOYKT MICTUTH Xap4oBi 100aBku. BHX0QsM4u 3 1bOTO, Iy’Ke CBOEYACHUM CTa€ MUTAHHS MiJITOTOBKH y BHUIIMX
HABYAJbHUX 3aKJIaJax YKpaiHu CHEHIaTICTIB 13 BUPOOHUIITBA, aHAJTI3y Ta 3aCTOCYBaHHS Xap4oBUX T00ABOK y
NPOAYKTaX XapuyBaHHS Ta KOCMETUYHHUX 3aco0ax. Ciiji 3a3Ha4nTH, 10 JO OCTAHHBOTO Yacy MiJrOTOBKA TAaKUX
CreniaiicTiB y Halii KpaiHi He MPOBOAMIIACK, X04a y MPOBIAHUX KpaiHax CBiTy MOAiOHMX (haXiBIiB FOTYIOTh
JICKIJIbKa JIECATKIB YHIBEPCUTETIB.

Juns Bupimenns niei npodnemu 3 2004 poxy B HarionansHOMY yHiBepcHTETi ,,JIbBIBCbKa MOMiTEXHIKA” Ta
VYkpaincekomy [lep:kaBHOMY XiMiKO-TEXHOJIOTiYHOMY YHiBepcuTeTi (M. [JHImponeTpoBChK) po3novara miaro-
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TOBKa (DaxiBI[iB 3a CIElialIbHICTIO ,,XIMIYHA TEXHOJIOTIsI XapUuOBUX JI00ABOK Ta KOCMETUYHMX 3ac0o0iB”. ITig
Yyac HaBYaHHsI CTYJCHTH OyIyTh BUBUATH TaKi KYPCH, 5K ,,XiMisl IPOAOBOIBY0I CHPOBUHH Ta MPOAYKTIB Xapuy-
BaHHA, ,,X1Misl, TEXHOJIOTIS Ta 3aCTOCYBaHHS Xap40OBHUX J100aBOK”’, ,,CEHCOPHHI aHaJi3 MPOIYKTiB XapuyBaH-
HS Ta KOCMETUYHHUX 3ac00iB”, ,,Di3MKO-XiMiUHI METOIU aHaJi3y MPOIYKTIiB XapuyBaHHS Ta KOCMETUYHHX 3a-
co0iB”, ,,InenTudikaris Ta KOHTPOJIb SKOCTI MPOAYKTIB XapuyBaHHS Ta KOCMETHYHUX 3ac00iB”, ,,besmneka npo-
IYKTiB Xap4yBaHHs Ta KOCMETHYHHX 3ac00iB” Ta 6araro iHIIKX.

OTpuMaHa MiJIrOTOBKA JI03BOJIUTh MiATOTOBJICHUM CIEIialiCTaM MPAIFOBATH HE TUILKU Ha MIANPUEMCTBAX
XIMIYHOT, Xap4OBOi Ta KOCMETHYHOI IPOMHCIIOBOCTI, SIKi BHPOOJISIFOTH Ta 3aCTOCOBYIOTH XapuoBi 100aBKH, a i B
YCTaHOBAX, SIKi KOHTPOIIIOIOTh SIKICTh Ta Oe3MeKy XapuoBoi Ta KOCMETHYHOT MPOIYKIIii, B TOMY YUCIIi Y BUIIPO-
OyBaJbHHX J1a00paTopisX.

COINIOCTABJIEHUE PE3YJIBTATOB OIIPEAEJEHUA AJTIOMUHUA
B CTOYHBIX BOJAX C IOMOIIBIO TPEX METOAUK

BacrokoB A.E., [lertapesa JI.®., Yoepman B.U., Hukuruna C.B.

Vkpaunckuii HayuHo-ucciedo8amenscKuil UHCIMUmym 3Koa02U4eckux npooiem,
61166, 2. Xapwvkos, yn. bakynuna, 0. 6, vasyuki@niiep.kharkov.ua

CornacHo 3akoHa YkpauHsl «O METPOJIOTUU U METPOJIOTUYECKOH AesITeNbHOCTUY [ 1] KOHTpOIb KayecTBa
00BEKTOB OKPYKAIOIIEH CpeJlbl, K KOTOPBIM OTHOCSATCS CTOYHBIE BOJBI, HEOOXOUMO IMPOBOIUTH C IIOMOIIBIO
aTTeCTOBAHHBIX METOAMK. Takoil MEeTOIUKON UIA OmpeielieH!s] aIFOMUHHUS B CTOYHBIX BOJAaX B HACTOAIIEE
BpeMsI SIBJISIETCS SKCTPAKIIMOHHO-(POTOMETpHUIECKas METOINKA C 8-OKCUXWHOIMHOM [2]. B psine ciopHbIX city-
4yaeB, CBA3aHHBIX C MPOBEJEHUEM HKOIOT0-aHATUTHYECKUX IKCIIEPTU3, BOSHUKAET OTPEOHOCTD MOTBEPHK/IC-
HUS PE3YJIBTaTOB aHallM3a C MMOMOIMIBIO IPYTOi METOAWKH HWITH JAPYTOTO METO/a, KaK 3TO NMPUHSITO B aHAIHUTH-
YECKOW MPAKTHKE.

CpaBHEHHE pe3yNIbTaTOB OMPENEICHUS aTIOMUHUS B CTOYHBIX BOJIAX, OYHINEHHBIX C PUMEHEHHUEM aJTFOMO-
aMMOHUWHBIX KBACIIOB, TOKA3bIBALT, YTO TAKOW BTOPO METOIUKONH MOXET ObITh aTOMHO-a0COPOIIMOHHAS Me-
toauka [3]. B aToMm ciyuae coBnaaroT HaliICHHbIC KOHIIEHTPAIMK PaCTBOPEHHBIX (hopM (unbrparius mpoobl
U TOJIKMCIICHUE) U KOHIICHTpAIMK BCeX (GOpM alnroMHUHUs (MTOAKUCICHUE poObl 0e3 (uisrpanuu) [4]. Haii-
JICHHBIC KOHI[CHTPAI[UH aJIFOMUHUS C TIOMOIIBI0 (DOTOMETPUIECKON METOIUKHU C ATFOMHUHOHOM [5] HIDKE, YeM
HaWJICHHBIC C TMOMOIIBIO JAPYTUX METOAMK. BEpOsITHO, 3TO CBSI3aHO C MEMIAIOIIMM BIUSHUEM KOMIIOHCHTOB
CTOYHOU BOJIBI, yCTPAHEHHE KOTOPOTO TPEOyeT MPOBEACHHUS CIICIIUAILHOM MTPOOOIOITOTOBKH.

PC3YJ'II)TaTI)I OrpeacIiCHUA aJJlOMUHNA B CTOYHBIX BOJAaX

" Haiineno, mr/n
ceneny- |y Y
eMBIH I 0651) [IpoGomoaroroska CTOAMKA OLIPCACTICHHA
00BEKT p ¢ AAC ¢ 8-oxen-
AJITFOMUHOHOM XWUHOJIMHOM
1 0e3 ¢unpTpanyn | 6e3 MOAKHCI. 0,13 <0,1 <0,1
Crounas 2 Oe3 q)HJILTpaHI:IkI/I pH<2 0,29 0,4 0,47+0,12
Boxa Nel 3 (dunbTparms 0€3 MOJKHUCIL. 0,16 <0,1 <0,1
j 4 ¢dunbTparms * pH<2 0,18 0,3 0,38+0,09
5 0e3 uipTparyu | 06€3 MOJKHUCIL 0,10 <0,1 <0,1
Crounas 6 0e3 (I)I/IJ'IBTpaLII:IkI/I pH<2 0,13 0,3 0,29+0,07
Boxa Ne2 7 (dbunpTparms 0€3 IMOAKHUCII. 0,07 <0,1 <0,1
} 8 ¢mipTpanus * pH<2 0,10 0,2 0,13+0,03

* - punpTpanms yepes OyMakHBIN QUIBTP «Oemas TeHTa»

1. BimomocTi Bepxosnoi Pagu (BBP), 2004, Ne 37, cT. 449.

2. MBB Ne081/12-0105-03. IToBepxHeBi, mig3eMHi Ta 3BOPOTHI BOAU. METOAMKA BUKOHAHHS BUMipPIOBaHb MAaCOBOL
KOHIIEHTPAIIIT aJTFOMiHII0 eKCTPAKIIHHO-()OTOMETpUIHNM MeTonoM ¢ 8-okcuxinominoM. K.: 2003. — 12 c.

3. YaudunupoBaHHbIe METONBI HcciIeoBaHus KadecTBa Box. U.1, T.2. — M.: COB. — 1983. —c. 36.

4. ICTY ISO 5667-3-2001. Skicts Boau. Binbupanus npo06. Yactuna 3. HacranoBa 1110710 30epiraHHs Ta IOBOIKCHHS
3 mpobamu (ISO 5667-3:1994, IDT). — K.: lepxxctannapt Ykpainu. —2002. — 33 c.

5. TOCT 18165-89. Bona nutbeBas. MeTo onpeaeneHus MacCOBOW KOHIICHTPAIIUN aTFOMUHUSI.
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PA3PABOTKA Yl ATTECTAIIASA METOJIWKHW OIPEAEJEHMS
TIJIATHHEI (0,2-0,8)%, TTAJIJIA IS (0,5-2,0)%, PEHUSA (0,2-0,8)%
B IIPOBAX KATAJTU3ATOPOB HA AJJIOMUHUEBOI OCHOBE
ATOMHO-9MUCCHOHHBIM C UHIYKIIMOHHOM MJIA3MOI METOJIOM

Bunokyposa E.K., Manmmnun B.1.

Jloneyxuii 2ocyoapcmeaennvlii Hay4Ho—UCCe008amenbCKUll U NPOEKMHbIL UHCIMUNYM YGEIMHbIX Memalios,
83086, Jloneyx, np. Jlacymenxo, 14, men. (062) 304-83-34

[ocranosnennem Kabunera MununctpoB Ykpaunst Ne 642 ot 28.06.97 . JonHUITUIIM nopy4eHo BbI-
MIOJTHEHHUE SKCIEPTHU3BI MAPTHH JIOMa U OTXOJOB, COJCPIKAIIMX AparMeTaslibl, BHIBOBUMBIX 32 PyOexk Kak Ja-
BaJIBYECKOE ChIphe. McnbiTarenbhas (pusnko-xumuueckas tadoparopus JounHUTTUIIM akkpeauroBana HAAY
B cooTBeTcTBUHM ¢ TpeOoBanusmu JJCTY 3412 (arrecrar akkpenutariyu Ne UA 6.002.T. 606 ot 14.08.03 ) u
nojiayia 3asiBKy Ha aKKpeauTaiuio B cooTBeTcTBuu ¢ Tpeboanusmu JICTY ISO/IEC 17025-2001, a ¢ suBaps
2005 r. anpoOupyeT CHUCTEMy KadecTBa, pa3pabOTaHHYIO MO 3ToMy cTaHaaprty. K coxkaneHuro, B
JACTY 2829.0-94 — ICTYV 2829.9-94 «Jlom 1 0TXO/IBI IparolieHHBIX METAJLIOB U CIUIABOB)» OTCYTCTBYIOT CTaH-
JApPTU30BaHHBIE METOAVKH IS OTIPE/ICTICHUS PEHHUS (YaCTOTO CITyTHUKA TUIATHHEI B KaTalln3aTopax), IJis mal-
nanus (0,5-2,0)% u ap.

B M®XJI pa3paborana u artectoBana (coBmecTHO ¢ I'T «/loHenkcTaHnapTMeTpoIorus» ) HOBast METOZHKA
OJTHOBpEMEHHOTO (ITpu HeobxoaumocTn) onpeneneHus mwatuabl (0,2-0,8)%, namnanus (0,5-2,0)% u perus
(0,2-0,8)% B mpobax Karaiau3aTOpoOB HA AMIOMUHHEBOM ocHOBE. OCHOBHBIE TPYAHOCTH AJsl HAC ObUTM HE B
pa3paboTke HOBOIl METOJIVIKH, a B €€ arTecTanuu. beuta paspaborana u corsacoBana ¢ I'T1 «/loHenkcTannapt-
METPOIIOTHSD) TIPOTPaMMa METPOJIOTHYECKOM aTTECTAIMH 1 TIPOIIeIypa MPUTOTOBICHUS CHHTETHIECKOM CMECH
(c pacyeToM MOTPENTHOCTEH ee IPUTOTOBIIEHMS ), T.K. CTaHJapTHBIE 00pa3ibl coctasa (CO) Takux Karaau3aTo-
POB Ha TEPPUTOPUHN YKpaWHBI OTCYTCTBYIOT (TeM OoJjiee — sl OTpaboTaHHBIX Karanu3aTopoB). Hanbomee Tpy-
JIOEMKOW W JTIOPOTOCTOSAIICH cTanuel ObLIO TPOBEACHHE aKTHBHOTO JKCIepUMeHTa (TIOTydYeHHs He MeHee
30 pe3ynpTaToB aHANM3a, KX U3 KOTOPBIX OINpenessieTcs U3 TPpeX OTACIBHBIX HaBECOK), HEOOXOAMMOTO
JUTSL pacyeTa METPOJIOTHUECKUX XapaKTePUCTUK METOAMKH.

JACTY ISO/IEC 17025-2001 TpedyeT pacCYUTHIBAaTh METPOJIOTHUECKHE XaPaKTEPUCTHKH HE TOJILKO TPaJIN-
[IUOHHBIM METOZIOM («TIOTPEITHOCTH), HO M B COOTBETCTBUH C MEKAYHAPOIHBIMU TPEOOBAHUSAMU OIICHUBATh
«HEOpeIeIeHHOCTh U3MEPEHUI (0 KOTOPOH ceifuac CTOIBKO CIIOPOB B HAYYHOU JIUTEPATypE).

I'TT «/loHenkcTaHIapTMETPOIIOTHS OBLIH MPOBEJEHBI COOTBETCTBYIONIUE PACUETHI U YCTAHOBIEHO, YTO
JUTS TAaHHOW METOIMKY BEJIMYHHA «TIOTPEITHOCTID U «HEOTPEAEIICHHOCTIY H3MEPEHHH MPaKTHIECKH COBIa/Ia-
10T. B pesynsrare npoBenenuns padborst UOXJI momydena Haze)kHash METOAMKA aHamW3a (CBUAETEIHCTBO O
rocyfapcTBeHHOH arTectanuu Ne 1-05 ot 25.11.05 1), mo3Bossromas onpeaesnsaTh Co/lepyKaHue TUTaTHHBI, Tall-
JaAs U PeHUS B TPo0ax KaTalu3aTopoB U apTyMEHTHPOBATH TOYHOCTHh H3MEPEHHH MPH MPOBEICHIUH MEXJIa-
0opaTropHOro CpaBHEHUs pe3yibTaToB, noidydeHHbIX B UDXJT JJlonHUITUIIM u Ha pupmax-niepepaboTankax
OTXOJI0B Karann3aropoB («/ xoHcon Martuy, Aurus; «YMukop», l'epmanus u ap.).

TU®EPEHLIIOBAHHS ONITUYHOI T'YCTUHHM B CHEKTPO®OTOMETPII
KOMILJIEKCIB Cu, Zn, Co, Ni 3 4-2-IIIPUINJIA30)-PE3OPLIUHOM

Buiuepesuu 1.B., Kaniniuenko 1.O.

Tuemumym xonoiownoi ximii' i ximii 6oou im. A.B. ymancekoeo HAH Yxpainu, m. Kuis, 6-p Bepraocwvkoeo, 42;
Jopooicha eumiprosanbra 1a60pamopisn XiMiko-mexHiuHUX ma exono2ivHux docaiodxcensv Ha 1133,
m. Kuis, eyn. @ypmanosa, 3/8; iridia@rambler.ru

4-(2-ITipuaunaso)-pesopuun (ITAP, H R) € Binomum HecnenudivyHuM BUCOKOIY TIIMBMM (POTOMETPHIHUM
peareHToM. B BOAHHX pO3YMHAX BiH YTBOPIOE iIHTEHCHBHO 3a0apBiicHi koMIuiekcH (€ = n-10%) 3 ionamu Gara-
THOX MeTaniB. Hamu po3po0ieHo METOIMKH OIHOYACHOTO (POTOMETPHYHOTO BH3Ha4eHHs B Bogax Cu i Zn Ta
Co i Ni 3 [TAP. MeToanku 3acHOBaHi Ha MO€THAHHI 0araToXBUIILOBOT (POTOMETPIT 3 pyHHYBaHHIM KOMILJICKCIB
B pe3yJbTari Aii crennivHuX pearcHTiB 1 3MiHU PeakiiifHOTO CepeIOBHIIIA.

OnnouacHe BusHaueHHs Cu i Zn npoomuiu nipu pH 10 B cepenoBumii 0,01M nipodocdarHoro 6ydepy,
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KM BUKOPHCTOBYBAJIH JJIS 3B’ I3yBaHHS OCHOBHOI KIJILKOCTI JIOMIIIIOK 3aJjTi3a, allfoMiHif0 1 MapraHifio. B mep-
1IOMY BapiaHTi METOIUKH 3MiHY ONTHYHOI I'YCTHHHU BUMiptoBanu nipu 520 i 550 HM 10 Ta micis pyHHyBaHHS
xomruiekciB mix giero EJITA. B apyromy BapiaHTi 3MiHy ONTHYHOI TYCTHHHU BuMiptoBanu npu 530 HM 10 Ta
miciist pyHHYBaHHS KOMIUIEKCY MiJli TIOTITIKOJIEBOIO KUCIIOTOR0, a KoMIUTeKkcy IMHKY — EJITA. Mexa BUSBICHHS
Cu i Zn cTaHOBHUTH BigmOBiAHO 5 1 3 MKr/am3. 3acTocyBaHHS IMX ke MeToauk mpu pH 8 mae MOXKITUBICT
ongHouyacHo Bu3Hauaty Cu i Zn npu BEJIMKUX HAJUTMIIKaX OCTAaHHBOTO.

OnnouacHe Bu3HaueHHs1 Co 1 Ni npoonwnu nipu pH 8 takox B mpucyTHOCTI mipodocdary. o po3unny
nonasanu EJITA s nepesenenns qomimiok Cu i Zn B 6e30apBHi koMiuiekcu. ONITUYHY TYCTUHY BUMIPIOBAITU
npu 530, 555 1 580 am. Po3unn HarpiBanu 10 KumiHHst U1t pyliHyBaHHs Komiiekey Ni 3 [TAP 1 oxonomkyBaim.
[ToTimM 3HOBY BUMIPIOBaJIM ONITHYHY I'YCTHHY IIPH THX K€ 3HAUCHHSX JOBXHHHU XBWii. Konnenrpauiro Ni po3-
paxoByBaJIH 3a 3MiHOIO ONTHYHOI TyCTHHH, a CO 32 KiHIIeBUM 3HAYEHHSIM ONITHYHOI I'YCTHHHU. Meska BUSIBIICHHS
Co i Ni cranoButs BinmoBinHo 2 i 4 Mxr/ov?. IToenHaHHSA BKa3aHUX BUIIE METOAUK AA€ MOXKIIUBICTD IIOCIiA0B-
HO BU3HAYaTH B OAHOMY po34mHi Bci yoTupu MeTanu (Cu, Zn, Co, Ni).

B mporneci BukoHaHHsI 1iel poOOTH MeToaMu CIeKTPO(OTOMETPIl i PO3UMHHOCTI BUBYEHO KOMILIEKCOYT-
BopenHs1 Cu(Il) 3 ITAP, Ta kinbkicHO oxapakrepusoBaHi piBHOBaru B cuctemax Cu(ll)-IIAP-mipodocdar i
Zn(ID)-TTAP-mipodocdar. Briepmre orpumani gaHi moo BjIacTuBocTer komruiekey ckianxy CuRHR™ ta mamo-
posunnHoro Cu(HR),, HasBHICTH AKOTO MOTPIOHO BPaXxOBYBATH NMPH BUBYEHHI i 32CTOCYBAHHI B aHaJIi31 KOM-
mwiekciB Cu(Il) Ta iHmmx metamis 3 [TAP.

ITPOBIPHA IIVTABKA /IS BUJTYUYEHHSA BJIAI'OPOAHUX METAJIIB I3 OB’€EKTIB,
O MICTATD TYT'OIIVIABKI KOMIIOHEHTH

Bopomaes B.O., Ummienko @.0.

Jninponemposcokuil HAyioOHANbHUL YHIGEpCUmMem, XIMIYHUL (aKyivmem
49050 /{ninponemposcok, eyin. Hayrkosa 13, analyt@ff.dsu.dp.ua

[pu Bu3HaueHHi Gnaropoanux Metainis (BM) y pynax Ta mpoaykrax ix nepepoOKH BUKOPHCTOBYIOTh METO
npo0ipHoi m1aBku. [loBHOTA BUTSATY OaropoHMX METAIIIB y KOJIEKTOP IPH IJIABIII 3JI€XKUTH BiJl BHOOPY (ITIOCIB,
CTyTieHs 3piOHIOBAaHHS TTPOOH 1 KOMIIOHEHTIB IINXTH, a TAKOXK PIBHOMIPHOCTI IXHBOTO 3MimryBaHHsA. CKiraj-
HOIII Y TIPOBEIeH] IIaBKH BUHUKAIOTH ITPH BU3HAa4YeHi bM y marepianax, siki MiCTATh BEJIMKI KUTBKOCTI TYTOI-
JIaBKMX KOMIIOHEHTIB: XPOMITiB, MAarHETHUTIB, TATAHOMAarHEeTUTIB, TNINHO3EMY, ByIJiento Ta iH. YacTo BU3HaueH-
Hs1 BM y Takux Marepianax 0e3 BiJiIiIeHHS TyTOIIaBKOTO KOMIIOHEHTY IPOOIpHUM METOJIOM HEMOXKITUBE.

IMToka3zaHo, 1110 3aCTOCYBaHHS YJIBTPa3ByKy 3 yactoToro 22 KI'11 i inTeHcuBHicTIO 8-9 BT/cM? Ha cTail mpo-
OipHOT TUTaBKU JO3BOJISIE 3HU3UTH TemIeparypy mnporecy 1o 950-1000°C, wac mmaBku mo 15-20 xB, a Takox
30LIBLINTH CTYIiHB BUTATY Au, Ag, Pd, Pt 10 97-99% npu nnaBui Ha cBuHenb Ta Miab 1 98-99% npu BUKOPH-
CTaHHI B SIKOCTI KOJICKTOPY Hikelb cyiabdiny ado onosa (90-95% 1 1o 98% BinmoBigHO 3a CTAaHAAPTHOIO METO-
1uKo1o). I1py npoMy HiIaky He BUMAararoTh JOJaTKOBOTO IIEPETIIaBICHHS.

VY naiit poboTi HOCTIKYBaIK MaTepialiy, sSIKi MiCTATh BUIIE3ra/laHi TyroruIaBKi KoMIToHeHTH. [1pu mnasii
Marepiais, SKi MICTATh BEIUKY KUTbKICTb Al O,, yTBOPIO€TBCS B A3KNI HEOJHOPIIHUM IIUIAK, Y SKOMY 3aBHCa-
I0Th KOPOJIbKY BiZJTHOBJIEHOTO KoslekTopa. Po3aineHHs konekTopa i nuiaky He BinOyBaeTbes. BBeeHHS y UXTY
OKCHITy Ta AU TOPHUTY KaIBIIF0 3HAYHO PO3PIKYE IIIAKH, ajle CTYIiHb BUIy4eHHS Ag Ta Au 3 Takoi cyMiln He
nepesuiye 75 %, a Pd ta Pt 60%. [IpomuBKa 1m1aKy KOJIEKTOPOM a00 MeperiaBKa MUIakiB 4acTo He A€ 3a/10-
BUIbHUX pe3ynbrariB. [Ipu muasiui marepianis, ski MictaTh 6araro Fe,O, moTpiOHO BBEIEHHS NOIATKOBOI
KIJIBKOCTI BITHOBHHUKA, JIJI B1JIHOBJIECHHS F€203 1o FeO. /lns npaBuinbHOTO TiI0O0PY CITiBBiTHOIIEHB CKIIAI0-
BUX IIMXTH NMOTPiOHO TOYHO 3HATH CKJIAJ MPOOH, 110 YaCTO HEMOXIIMBO IIPU MAacOBHX aHaizax. Bixke npu 5%
HemocTadi a00 HAUTUIIKY BiTHOBHHKA IIUTAKH OyIyTh B’ I3KMMU. Bemika KijbKiCTh BYTJIEIIO B TPOO1 TAKOX J1a€
B’SI3KHH IIJIAK, BiJl SKOTO MOTaHO BIAAIISAEThCA KoJekTop. [1pu turaBi XpoMiTiB y KiHIIEBHIA IITAaK HEOXHOPII-
HUIA, TOMITHI KPUCTaJIIYHI BKIIOUCHHS.

[okazano, o yneTpa3ByKoBa Aist 103BOJIsIE BUITydaTd bM y konektop 3 Marepiaiis, siki MicTaTh 10 30%
TYTOIUIABKOTO KOMIIOHEHTY. Yac 0OpoOKH po3IliaBy yabTpa3ByKoM BapiroeThest Bif 20 10 40 XB B 3aJ1€)KHOCTI
BiJI TUITY 3pa3Ka Ta BMiCTy TYT'OIUIABKOTO KOMIIOHEHTY. [Ipu 1iboMy B 1IJIakax MpU OAHOKPATHOMY ILIaBJICHHI
3anumaerhes He Oinbiie 2 % BM.
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EdexTuBHICTD [1iT yIBTPa3BYKy MOSICHIOETHCS HAKJIaICHHSIM CTUMY/IbOBAHUX HUM TE4ili Ha T'1IPOAMHAMIYHI
MIOTOKHM B PO3IUIABI, BUKJIUKAHI PyXOM PIJIKOTO KOJIEKTOpA i ByTJIEKUCIIOTO ra3y 100 KOMIIOHEHTIB UKy, 10
NPUBOJMTH JI0 30UTBIIEHHS TpalieHTa qudy3ii, MPUCKOPEHHS MPOIECiB PO3KIaJaHHs PYIU, MacolepeHocy i
KOJIGKTYBaHHSI OJIaTOPOJHUX METAJIIB Y Pi3Hi KOJIEKTOPH.

Pesynbrati po3po0ieHX METOIUK MOXYTh OyTH BUKOPHCTAHI TaKOX y TEXHOJOTIYHUX MPOIecax BUITY-
YeHHs1 OJIaropoJHUX METAJIiB, JIe BAKOPHUCTOBYIOTH NPOLIECH TIABKU Ha MiJTHUH Ta CPiOHUIA KOJIEKTOPH.

UH/IUKATOPHBIE TPYBKU HA OCHOBE KATHOHMTA KY-2-8§ U AHUOHUTA
AB-17-8 1151 TBEPIO®A3HO-CITEKTPO®OTOMETPUYECKOTO
1 TECT-OMPEJEJEHHSI XPOMA (VI) B BOIAX

I'yzenko E.M., YeGotapés A.H.

Ooecckuii Hayuouanvrwuill yuusepcumem um. M.1. Meunuxosa, kagedpa ananumuyeckou xumuu,
65026 2. Ooecca, yn. /leopanckas, 2; mig@farlep.net

ITpoOieMbl MOHUTOPUHTa OOBEKTOB OKPY KAOLICH CPEAbI CTABAT 3a/1a4y CO3IaHUS IPOCTHIX, IyBCTBUTEIIb-
HBIX METOZOB OIPEICTICHNSI TOKCHUHBIX BEIIECTB, XOPOILIO PadOTaIOIINX B PEXXUMaX BU3YaJIbHO-KOJIOPHMET-
PHUYECKOTO TECTUPOBAHUS M CUCTEMaX aBTOMAaTH4YE€CKOr0 KOHTPOJIS. YIOOHBI TECTHI € IIPeesioM 00HapyKeHUs,
Jie’KallleM Ha YpOBHE M BBILIE MpeAeibHO aomycTuMblx koHueHTpauuid (I1IJJK) onpenensembix BemecTs. B
9TOM clly4ae KakK MOJOXKUTEIbHBIN, TaK W OTPULATENbHBIA Pe3yabTaThl AT HHGOPMALIUIO O COACPIKAHUH
ucciexyeMoro Beuiectsa B npobe. Illnpokoe pacnpocTpaHeHre MONyYUIId TaK Ha3bIBaeMble HHIUKATOPHBIC
Tpyoku (UT) obnamaromue BceMH M3BECTHBIMH MPEUMYIISCTBAMH JKCIIPECC-METOOB. Tak Kak OCHOBHBIM
KOHCTPYKLIMOHHBIM U YyBCTBUTENIBbHBIM 2IeMEeHTOM UT siBiisiercst ciioil TBEpOro HOCUTENS, HA KOTOPOM COP-
OupyeTcs U3 pacTBOpa ONpeesIIEMbIi KOMITOHEHT B TMHAMUYECKOM PEXKHUME, TO 0COOBIH MHTEPEC BHI3BIBACT
HCCIIEZIOBaHUE B OOJIACTH JMHAMUKH ¥ KUHETUKH IPOLIECCOB, IPOTEKAIOIINX B TaKOW cucteme. JlaHHbIe TaKuX
MCCIIEZIOBAaHUI 1al0T BO3MOXHOCTh CMOJIEJINPOBATh I€TEPOTEHHYIO CUCTEMY, PaOOTAIOUIYI0 B THHAMUYECKOM
pexume.

OnHUM U3 BBICOKOTOKCHYHBIX JIEMEHTOB, TPEOYIOIINX CTPOTroro KOHTPOJS B IPUPOTHBIX U MTPOMBIIIIEH-
HBIX BOJIax, sBJsieTcst XxpoM (VI), 1ist onpeneneHns KOTOPOro HCTIONb3YIOT pa3iInyHble OpraHUYeCcKHe peareH-
Tl (OP), M0O3BOJNIAIONINE MMONYYUTh OKPAIIEHHBIN MPOAYKT PEaKIHK C MOCIEAYIOUMM HCIIOIB30BaHUEM €TI0
XUMHKO-aHAJTUTHYECKHUX CBOMCTB MpH pa3paboTKe BU3yaIbHO-KOJIOPUMETPHIECKUX IKCIIPECC-METOI0B. B Ha-
crosiieit padore B kauectBe OP st onpenencHust xpoma (V1) Obitu ucnonib3oBansl 1,5-audenunnkapoasu
(APK) u xapmoasun (KAH). M3sectHo uto xpom (VI) c ADK B xucnoii cpene (pH=1) oOpasyer nonoxuresns-
HO 3apsDKEHHBIN KpacHO-(PHOIETOBBIN KOMITICKC — qudeHmikapoazonar xpoma (111) (JIOKAT-Cr(111)), a ¢ xap-
Moa3uHOM TpH pH=3 — oTpHIaTeNbHO 3apsKEHHBIA KOMILJIEKC KpacHO-()HMOJIETOBOTO I[BETa — KAPMOA30HaT
xpoma (II1) (KAT-Cr(I1I)). B kauecTBe COPOSHTOB yKa3aHHBIX BhIIIE KOMIUICKCOB BEIOPAHbI CHIIBHOKHACIIOTHBIN
kaTHoHUT KY-2-8 u cunbHOOCHOBHBIN aHnOHUT AB-17-8 cooTBeTCTBEHHO.

Takum oOpa3oM ¢ nenbio paspadorku UT Ha ocHoBe reTeporeHHbix cuctem tuna: (I) - KY-2-8 - JIOKAT-
Cr(III) u (I1) - AB-17-8 - KAT-Cr(IIl), Heo6xomumMo ObLITO H3YyYUTh KHHETUYECKUE U AHHAMUYECKUE 0COOCHHO-
CTH IpoLiecca COpOLMH B YKa3aHHBIX CHCTEMAaX € IOCTPOSHUEM COOTBETCTBYIOLIEH MaTeMaTHYECKON MOAEIIH.

ITpy u3y4eHnu AMHAMHUKH COPOLIMH B KOJIOHKY C BHYTPEHHHUM JuaMeTpoM 10 MM moMerniany HOHUT Maccon
0,5 1, dpaxmueit 0,43+0,5 mm. Uepes KOOHKY MPOITYCKaIH BOJHBIE pACTBOPHI, COIEPIKAIIHE IPEIBAPUTEIEHO
MoTy4eHHbIe 110 n3BecTHBIM MeToquKkaM KoMIuteKesl (IDKAT-Cr(I1)) u (KAT-Cr(I11)) c ¢puxcrupoBaHHOM KOH-
ueHTpanueit mo xpomy (VI). B ykazaHHBIX yCIIOBHSIX MOIXYYEeHBI BHIXOMHBIE KprBble copOiuu xpoma (VI) ¢
00BEMHBIMH CKOPOCTAMH (V) TIPOIYCKaHKs PACTBOPOB KOMILIEKCOB 0T 0,3 10 16,0 Mi/muH.

st cuctemsl (I) ycTaHOBIIEHBI IBE IPYIIBI JUHAMHUYECKUX KPUBBIX. K 1IepBoii rpymie 0THOCATCS KpUBbIE
C IMana3oHoM 00bEMHBIX ckopocTed V = 0,5+6,0 min/mun ¢ aByms miaro. [lepsoe miaro HeGobIIMX pasme-
POB OTBeYaeT MOHOMOJIEKYJIsipHOM ancopoumu komruiekca JJOKAT-Cr(I1l) Ha moBepXHOCTH KATHOHHUTA 32 CUET
CHJI KyJIOHOBCKOTO IPUTSDKEHHUS U Hayasia ()OPMHUPOBAHHS MOHOCIIOSL, B PE3YJIbTaTe Yero OBEPXHOCTh YaCTHY-
HO runpodobusupyercs. JJonoIHUTENBHOE 3aKperyIeHne 00yCcIoBICHO ruaApodOOHBIMHI B3aUMOIEHCTBUAMH,
MMEIOLIMMH MECTO MEXIY YIVICBOAOPOAHBIMU (pparMeHTaMH KOMIUIEKca M moBepxHocThio KY-2-8. Bropoe
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MPOJOJDKUTEIBHOE TUIATO CBUICTENBCTBYET 00 0Opa30BaHUM MOTUCIOEB, 3a CUET AATbHOACHCTBYIONINX THI-
po¢obubIX cuit. Ko BTOpO# rpymie ¢ auana3oHoM CKopocTe V = 6+16MI/MUH OTHOCATCS KPHUBBIE, UMEIO-
HIMe KJIACCHYECKYIO0 )OPMY BBIXOIHOW KPWUBOW TMHAMHUKU COpOLMHU ¢ 00pa3oBaHUEM JIOCTATOYHO MPOYHOTO
MOHOCJIOS PAKTUYECKH 110 BCEH BBICOTE CII0Sl COPOCHTA, YTO M OTPaXKaeTCsl B BUJIE OJTHOTO MPOJOIKUTEIBHO-
ro IL1aTo.

B cucreme (II) B inanaszone ckopocreit V = 0,3+12,0 MiI/MUH Oy YeHbI TMHAMUYECKUE KPUBBIE C OTHAM
MPOJOJDKUTEIBHBIM T1aTo. Mcxos 13 n30TepM COpOIMH TOTYyYEHHBIX AJ1sl 00€HX CHCTEM, MEXaHU3M (GopMu-
poBaHUsI aACOPOLMOHHBIX CIIOEB Ha moBepxHOCTH AB-17-8 ananorndeH npemioxxeHHoMy uist cuctemsl (1).
OpHaKo COOTBETCTBYIONINE BBIXOAHBIE KPUBBIE UMEIOT TOJIBKO OHO MPOJOJIKHUTEIHHOE MJIaTo, YTO SBJSETCS
CJIEZICTBHEM JIOCTaTOYHO OOJIBIIIMX TE€OMETPUIECKHUX Pa3MepOB U MOJIeKyIsipHOil Macchl komruiekca KAT-Cr(111)
o cpaBHeHuto ¢ JJOKAT-Cr(III).

W3yueHbl HEKOTOpBIE THAPOAMHAMUYECKUE, MACCOOOMEHHbBIC | KHHETHYECKUE 3aKOHOMEPHOCTH TpolLiec-
coB copoumu komriekcoB JOKAT-Cr(1Il) u KAT-Cr(Ill), a uMeHHO BIMSHUE pa3HBIX BXOAHBIX KOHIICHTPAIHN
pacTBOpOB KOMILIEKCOB, BpDEMEHHU KOHTaKTa (a3 mpu BapHallii Macchl HaBeCKH copOeHTa. B pesynbrare mpo-
BE/ICHHBIX MCCIEIOBAaHUN paccunTaH K03 PUIIeHT MaccooOMeHa OT BpeMEHH KOHTaKTa (a3, 3HaUCHUS KOTO-
POro MOATBEP>KAAIOT MPEIJIOKEHHBIN MEXaHU3M 00pa30BaHus aACOPOLIMOHHBIX CIIOEB HA IOBEPXHOCTH HOHH-
TOB B INHAMHUYECKOM PEXKHME.

W3 nomydeHHbIX AaHHBIX BBIOpaHa 3HAKOBasi MaTeMaTH4ecKask MOJEINb, MTO3BOJIIONIAs ONHMCaTh 0COOEH-
HOCTH NPOTEKaHUsl COPOLIMOHHBIX MIPOLIECCOB, KOTOPBIE PEAIN3YIOTCS B CJI0€ HOHUTA BO BHYTpuauddy3ron-
HOH ¥ BHemHenpdy3uOHHON 00acTsAX ISl HCCIEAYEMbIX T€TEePOIeHHBIX CUCTEM.

[Ipemnaraemplii THTT MHANKATOPHOU TPYOKH, pa3pabOTaHHBIN Ha OCHOBE BEIOPAaHHON MaTeMaTHIECKOH MO-
nenu, no3Bossier onpenensaTs xpoM (VI) va yposne I1/IK 1 Bbilie B IpUpOAHBIX ¥ MPOMBIIIJICHHBIX BOAAX C
UCIIONIb30BaHUEM PA3JIMUHBIX CIIOCOOOB MHIMKALMK aHAIMTHYECKOrO CUTHana: TBEprodasHo-crekTpodoTo-
merpuuecku (TOC), Bu3yaapbHO-KOJIOPUMETPUUECKU U JIMHEHHO-KOJIOPUCTHYECKH. B mocnennem ciydae om-
TUMaJIbHasl CKOPOCTh MPOIYCKaHUs pacTBopa Komiuiekca (1i1s1 cuctemsl (1)) Bcerna moynkHa OBITH HE MEHEE,
TaK Ha3bIBAEMOM KpUTHYECKOH 00bEMHOM ckopocTu. [Ipnuém, Kak cienyer U3 SKCIEPUMEHTAIBHBIX JaHHBIX,
IIPU 3TOM CYyILIECTBEHHYIO posib urpaet quameTp UT. Bo Bcex BapuaHTax MCIIONb30BaHMUS HHAUKATOPHOU TPYO-
K# 00bEM aHATM3UPYEMOTO BOHOTO pacTBopa copbara coctasisier 300-500 mt.

B 3akmoueHue ciienyeT OTMETHTD, YTO TIOJTyYeHHAs: MaTeMaTH4ecKasi MOJIeIIb B IPUHIIUIIE TO3BOJISIET YUu-
TBHIBaTh KaK XMMHUKO-aHAJIUTUYECKHE U COPOLIMOHHBIE CBOMCTBA HCCIIEAYEMOM T€TePOreHHON CHCTEMBI, TaK U
OOBSACHSTH 3aBUCUMOCTb METPOJIOTMYECKHUX XapaKTEPUCTUK MPEAJaracMoro BapHaHTa 3KCIpPEecc-MeToAa OT
1eJoro psia pakTopoB, OMHUM U3 KOTOPBIX, IO HAIlIEMY MHEHUIO, SIBJIETCSI 0OOBEMHAS CKOPOCTb TPOXOXKICHHUS
aHaJIM3UPYEMOro pacTBopa depes cioii copoenra UT. B nesnom, ncnonbp3oBaHue MOJX0A0B MaTEMaTHIECKOTO
MOZETMPOBAHUSI TIO3BOJISIET PACYETHBIM MYTEM ONTUMH3HPOBATH COPOIIMOHHBIE TIPOLIECCH H3BICUEHHS TOTO
WJIM MTHOTO KOMITOHEHTA U3 PacTBOPA, a TAKXKE CYIIECTBEHHO COKPATUTh 00BEM IKCTIEPUMEHTAIBHON paOOTHI U
BpeMsi BHEJPEHHS PE3yIbTaTOB Pa3pabOTKH.

KIHETUYHE BUSHAUEHHSI APTEHTYMY 3A PEAKIIIEXO OKUCHEHHS
®EPOIHY NEPOKCUMOHOCYJIb®ATHOIO KHCJIOTOIO

I'ymennuii M.1., 3inuyk B.K.

JIvgigcoruti Hayionanvruil ynisepcumem im. 1. dpanka
79005 Ykpaina, Jlvsis, eyn. Kupuna i Megoois, 6; bilyk oksana@mail.ru

J1n1st BU3HAUCHHS MIKPOKIUIBKOCTEH APreHTyMy KiHSTHYHHMH METOJaMH 3allpOIIOHOBAHI peaKiii OKHCHEH-
HS OPTaHIYHUX 1HIUKATOPHUX PEYOBUH MEPOKCHIUCYNIb(]aToM Kaiiro. JIiMiTyr0uor0 cTali€ro BCiX peaKIlii mpo-
ro tumy € okucHeHHS Ag(I) mo Ag(Il) nepokcuancynbparom. Kpim Toro, opranidsi iHIUKaTOPHI pEUYOBHUHH,
BUKOPHUCTOBYBaHI [l KIHETUYHOTO BU3HAUYEHHSI APIeHTYMY, B OCHOBHOMY, € Ba)KKOZIOCTYITHUMH pPeareHTaMH.
Tomy aKkTyaJbHUM € TOIIYK HOBUX 1HAMKATOPHUX PeaKLiil 1/ BU3HaUCHHS APIeHTYMY 3 BUKOPHCTAHHSIM J10-
CTYITHUX PEareHTIB y POJIi BiIHOBHUKIB, & TAKOYX OKUCHHKIB 3 OLTBIII BUPAKEHUMHU, HIXK Y TIEPOKCUANCYITb(ATY,
OKHCHUMH BJIaCTHBOCTSIMHU.

ITepoxcumonocynbparna kucnora (IIMCK, H,SO,) BusBunach nepcneKTHBHUM PEAKTHBOM, IIPO IO
CBiYaTh MPHUKIIAANA BUKOPUCTAHHS 11 y XeMUTIOMIiHECIIEHTHHX 1 KIHETHYHUX METO/IaX aHasizy. MeTonuka cuH-
te3y IIMCK mocuth mipocra, a 1i po3seaeni Boaui posunnu (103-105 M) cTabinbhi B 9aci. 3a CBOIMH OKHCHUMM
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BJIaCTMBOCTAMHU BOHA IIepeBa)ka€ BUKOPUCTOBYBaHi y karanimerpii H,O, 1 K,S O,.

V posi inaukaTopHOi peuoBHHN MH BUOpanu ¢epoin (Tpic-xkomiuteke Fe(Il) 3 1,10-penantpomninom), ctan
SIKOTO y BOJIHUX PO3UMHAX HE 3aJICXKUTh BiJl 3HAUCHHS 10HHOT cvuH, a Takoxk pH cepenoBuina y inTepsanmi 2-9.
®epoin noBinbHO okucHIOETHCst [IMCK 1o ¢epuiny (tpic-kommiekc Fe(IIl) 3 1,10-gpenantporninom) i iHImx
xomruiekcHuX crionyk Fe(Ill), a #ioro po3unH npu oMy 3HEOAPBIIOETHCA.

Y poboti BUBUEHI yMOBH 1epediry peakiii okucHeHHs (epoiny [IMCK B mpucyTHOCTI i0HIB ApreHTyMy
Ta MOKa3aHa MOXJIMBICTh KaTaJiTUYHOTO BU3HAYEHHS MAJIMX KIIBKOCTEH OCTaHHBOTO.

[IBuaKicTs IHIUKATOPHOT peakilii 3a1ekuTh Bil pH cepenosuta, koHmentpariii pepoiny, [IMCK, karaii-
3aropa, HOro akKTUBATOPiB, CTOPOHHIX PEUOBHH 1 I0HHOT CHJIM PO3UUHY.

Ponb akTHBaTOpIB KAaTAIITHYHOTO MPOLIECY BUKOHYIOTh PEUOBHHH, SIKI YTBOPIOIOTH KaTaJiTHYHO aKTHBHI
xomruieken 3 Ag(l), micns B3aemonii sikux 3 [IMCK, yTBOproeTscs nepexinuuii ctan. HaiGinpmmii akTuByro-
ynii eeKT MaloTh XeJIaTOyTBOPIOIOYi OPraHiyHi reTepouukimiyni aminu 1,10-gpenanTpodin i 2,2'-aumipuans.
AKTHBaTOpH, OUYEBUIHO, 320€3MeuyoTh HEOOXIHY CTPYKTYpY MEPEXiHOTO CTaHy, 3aBISKH SIKill 3all0OBHEHA
d-op6iTanp Karajizaropa CIPOMOXKHA Kpalle IEePeKpUBAaTHCh 3 HE3alIOBHEHOIO PO3IYIIYIOUOI0 PG *-0pOi-
tammo nepokcuanoi rpynu [IMCK. Le cripusie nocnabnensto 38’3y —O—O— y monekyni [IMCK i Bukiukae
HOro po3puB 3 HACTYNHUM OKHCHEHHAM Ag(]) i mosBoro BilbHUX pagukainis SO,*, AKi OKMCHIOIOTH (epoiH. 3
1HIIOTO OOKY, Taki akTuBaTopH cTabii3yroTh dhopmy Ag(Il), M MPUCKOPIOIOTH HAWITOBUIBHIIITY CTaJIif0 pe-
akuii — okucHeHHs Ag(]).

JocnimpxyBaHa iHAUKATOPHA PEAKIIisl € ABTOKATAIITUYHOO, JOKA30M YOTO € 3pOCTaHHs IIBUAKOCTI peaKilil
B 4aci. ABTOKaTali3aTopamMu, NIBKJIIIE 32 BCE, BUCTynaroTh kommiekcn [Fe(OH)(CH,COO)phen]” (ne phen —
1,10-dgenanTporin), SKi MOXYTh YTBOPIOBATHCS TicIsl OKUCHEHHS (pepoiHy BUIBHUMH paiKalaMH.

Ha 3anexnocTi mBuakocti peakuii Big pH € nBa makcumymu. [Tepmmii makcumym (pH 3,8-4,0), oueBuaHo,
BIJIMIOBi1a€ MakCUMaJbHIA KaTaliTHYHIA aKTHBHOCTI JiHiHHUX KomruiekciB Ag(l) 3 1,10-¢penanTtpomninom, a
npyruit (pH 5,0-5,2) BignoBinae MakcUMalnbHil IHTEHCHBHOCTI aBTOKaTaji3y. 3a onTuMaibHe Oyio BHOpaHO
pH 5,0, ipu sikomy mocsTaeThCcsl HAWBHUIIA MIBUAKICTh KaTATITHYHOI peaKilii.

OnTuManbHIME € HACTYITHI YMOBH NPOBEACHHs iHAuKaTopHoi peakuii: pH 5,0; C depoly 1,6-10° M;
Covex = 4,0-10* M; Cphen = 1,6-10* M; koHIeHTpaIlis aneratHoi OydepHoi cymimn 0,046 M; MakcuMabHO
Jornycrtuma ionHa cuia po3uuny 0,005 (Oe3 BpaxyBanHs ioHHOI cuin Oydepy y peakuiiHii cymimi). [Ipu
ONTUMAJILHUX YMOBAX IpajyioBaHui rpadik € JiHIHUM y iHTepBalli KOHLEHTpalii Apreatymy 3,0-30 Hr/mi
1 onucyeThes piBHSHHAM perpecii: 1/t=0,00706-C+0,0323; ne t - yac (XB), 3a sIKUI ONTUYHA TYCTHHA PEaKIliii-
HOT cyMmitn 3MeHiyerbest Ha 20% (crocid ¢ikcoBanoi koHIeHTparllii); C - KOHIEHTpalliss APreHTyMY, HI/MIIL.
Bimnocue cranmaprHe BinxwieHHs ckianae 0,25 npu BusHadeHHi 10 Hr/mu Aprentymy (n=10); MiHiManbHa
BU3HAYyBaHa KOHIEHTpPaLis APreHTyMy CTaHOBUTbH 3 HI/MIL

Ha mBunkicTh peaxiiii BIDTMBA€E MIPUCYTHICT Y PEAKIIiHIM CyMillli HACTYITHUX CTOPOHHIX PEYOBHH (Y ITyXK-
Kax HaBeJICHO CITiBBiAHOMICHHS MOJIIpHIX KOHIIeHTpamiid Ag(]) i BiAMOBIAHOT CTOPOHHBOT PEYOBHHH, TIPH SIKO-
My 3MiHa mBuAKoCT peakdii nepesutaye 10%): Mn(Il) (1:0,25); Fe(Ill) (1:0,5); Pd(II) (1:2,5); Co(Il) (1:25);
Cu(II), Ni(II), Cd(II), Zn(II), Pb(1I) (1:100); H PO, (1:50); F~(1:250), a Takox Oynb-IKHX PEUOBHH, 30aTHUX
yTBOproBaTH cTiiiki komiuiekcu 3 Fe(Ill), ockinbku peakiisi € aBTOKaTaIiTHYHOIO.

Ha ocHoBI BullleHaBeIeHUX TaHUX po3po0iieHO MeToauKy BusHaueHHs: Ag(l) y npupoanux Bogax. Bruusa-
TH Ha IBUJIKICTh iHMKaTOPHOI peakuii TyT MoxyTh Fe(I1l), Mn(II), Ag(D), F i H,PO,". OcHOBHi KOMIIOHEHTH
npupoanux Bo Ca(Il) (50 mr/mir), Mg(II) (20 mr/m), HCO,™ (200 mr/m), SO,* (35 mr/i), Cl (10 mr/n) y KoHIeH-
TpaLisix, SKi He EPEeBUILYIOTh HABEJCHUX Y IyXKaxX, HE BIUIMBAIOTh HA IIBUAKICTh peakuii. Boxy mmsa Bu3Ha-
yeHHs Ag(]) HEe KOHCEPBYIOTb.

BruuB 3aBakarourx KOMIIOHEHTIB BPaXOBYIOTh Y X0JIOCTOMY JOCJI/li, BAKOPHUCTOBYIOUH JUIsI IBOTO PO3YHH,
SKUI MICTUTB aJIiKBOTY JOCIiKyBaHOI ipodu, y skiit Ag(l) 3amackoBaHMii TiomiaHaTOM (KOHIIEHTpPAIis TiOI-
iaHaTy y KiHIIeBOMY 00’€Mi peakiiiHoi cymii moBunHa Oytu 1,0-10° M).

3a po3pobieHo0 MeTOaNKOI0 Oyno mposereHo Bu3HaueHHS Ag(l) y MomenbHUX po3uMHax, sSKi MICTHIH
Ca(II) (50 mr/mi), Mg(II) (20 mr/in), HCO, (200 mr/m), SO,* (35 mr/x) i CI (10 mr/n), a Takox 1po6i mpupos-
HOi Bozy. [{yis mepeBipKu mpaBUIILHOCTI aHaJTi3y MPOOH BOAW MPOBEIU NapaenbHe BuzHadeHHs Ag(l) atomHo-
a0COpPOIIHHIM METOJIOM.

PesynbraTy aHaizy KiHETHYHUAM i aTOMHO-a0COPOIIHHIM METOIOM T0Ope CITiBBIHOCHIIKCH, 8 PE3YIBTaTH
BU3HAYCHHS APreHTYMY Y MOZAEIBHUX PO3UMHAX OyiIM OJIM3bKUMHU 10 ICTHHHHUX, 110 CB1TYMIIO IIPO NPaBUIIbHICTD
BH3HAYCHHS APreHTYMY 3aIPOIIOHOBAHIM METOIOM. MOro mepesaroo mepes| iHIIMMH € BiCY THICTb IIPOLIE/Ty-
PH MIONIEPEAHBOTO BiIOKPEMIICHHS 1 KOHIIEHTPYBaHHSI APreHTyMy, JOCTYIHICTb 1 A€IEBU3HA BUKOPUCTOBYBa-
HUX PEaKTUBIB i anapaTypu. MeTo BiJI3HAYAETHCS CEIEKTHUBHICTIO BU3HAYECHHS 1 BIIHOCHO BHUCOKOIO Uy TIIH-
BICTIO.
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AHAJIITUYHE 3ACTOCYBAHHA AMIIEPOMETPHYHOI'O
JOCIIIKEHHSA B3AEMO/III KATIOHIB 3 JIETUJIIUTIOKAPBAMIHATOM
HA ®OHI I'AJIOI'EHIAIB

Jlemun A.€., Axmermn AT,

Tepnoninbcokuii HayioHanbHull nedazo2ivHuil yHigepcumem im. B. I'namioka,
M. Tepronine, demydann@mail.ru

3aaya BU3HAYEHHsSI KaTIOHIB BAKKUX METAJIIB B HAHPI3HOMAaHITHIIMX 00’ €KTax KUBOI 1 HEXKUBOI MPHUPO-
TV, 2 TAKOK B CHPOBHUHI 1 TPOYKTaxX BUPOOHUIITBA € 1 Oy/ie aKTyaJIbHOO JIJIs aHATITHKIB 6araTboX MOKOMiHb. B
JTaHii poOOTI 3 IIi€r0 MeToro OyB BUKOPUCTaHUI T00pe BioMuil peareHT nueTinauTtiokapdaminar Harpiro (JJ1K).
Moro 31aTHICTh OKMCHIOBATUCS Ha TBEPIUX MIKPOAHOAAX Ja€ MOXJIMBICTh BH3HA4YaTH 0araro KaTioHIB Me-
TajiB, 3 IKUMH BiH YTBOPIOE MiIlHI TOTAHO PO3YHHHI BHYTPINTHHOKOMITIEKCHI CITOTYKH, 32 JOMTOMOTOI0 aMIie-
pometpii. B poOoTi BUKOpUCTaHA OCOOMUBICTH TOBENIHKU TAKKUX KaTioHiB, sk Cu?*, Zn** i Co*" y npucyTHOCTI
BEJIMKHUX KIJTBKOCTEH XJIOPUJIIB 1 OPOMIIIB, IO JaJI0 MOXJIUBICTh HE TUIBKY MiABUIIUTH CEJICKTHBHICTh BU3HA-
YeHHsI, aJie OJJHOYAaCHO BH3HAYATH KiJIbKa KaTioHiB 0e3 po3mineHHs. [lokazaHo, M0 MOXKIMBOCTI aMIiepMeTpii
SIK METOJIa BU3HAYCHHS 1 JOCIIDKCHHS He BUYCPIIaHi.

JUIK € BiTHOBHUKOM, ajie Taki cabki okucHUKY sik Cu** 3a 3BUYaiiHUX YMOB pearyoTh 3 HUIM 32 OOMiHHUM
MeXaHi3MOM. Y MPUCYTHOCTI XJIOPHUIIB i 0COOINBO OPOMIJIiB peAOKC-TIOTEHITiall CHCTEMH 13 TaJIOT€HOKYTIPATiB
(I) i (IT) pisKo 3pocTae. Moro 3amexHicTh Biji KOHIIEHTpAIlil raJIOTeHiIiB peTenbHO BUBYeHa. [1oka3aHo, 1o npH
MIeBHUX 3HAUCHHSAX KOHIEHTpalii OpomiaiB, mij yac B3aemonii raioreHokymnparis (I1) 3 geskumu peareHTamu-
BiTHOBHHKAMH, iICHy€ PiBHOBR)XHE CITIBBIJHOIIEHHS MK KOHIICHTpaIlisiMu 000X BaJneHTHUX (opMm Kympymy,
SIKe HE 3aJIS)KUTH BiJl 00’ €My JI0MaHOTO peareHTy. BonsrammepoMeTpiyHi KpHBi OTpUMaHHUX CyMillIel mepeTH-
HAIOThCS B TaK 3BaHil i3omoTeHmiansHii Toumi. [Ipupona 1iel Touku i mpupoaa TOUYKY MepETHHY aHOIHO-Ka-
TOMHHUX KPUBHX PO3YHMHIB 3 JAHOK KOHIEHTPALIEIO TajJOreHiTy, OJHAKOBHM CITiBBIJHOIICHHSIM KiJIBKOCTEH
pedoBUHY BaseHTHUX (popm Kynpymy v, /v , ane pizHoro ix cymoro (v, + V), € ananoriunoro. Ile Bukopuctano
JUTSL KUTBKICHOT XapaKTePUCTHKH PIBHOBAXHHX CTaHIB IPY TUTPYBaHHI. AJle OCHOBHUH €(eKT Jii raoreHiiB
nossrae B iX BImBi Ha Gopmy kpuBoi TutpyBanus. JJIK He BimHOBIIOE nBOBaneHTHUH Kynpym mpu Oymb-
SKHX KOHIEHTPALISX XJOPHIIB, a OKUCHO-BITHOBHHH MPOLIEC Y MPUCYTHOCTI OPOMIJIiB MPOXOAUTH TITLKU MPH
BHCOKHX KOHIIEHTpaIlisfiX ocTanHix. Takum unHOM Ha (oni 6pominiB Turpysanus Cu®" 3a qonomororo JIJIK
MOXKJIMBO Y MPHUCYTHOCTI IHIIUX KaTiOHIB, a Ha ()OHI XJIOPUIIB 3 I[IEF0 METO HEeoOXximHo nomaBatu Cu' sk
aMIIepPOMETPUYHUH 1HIUKaTOp. BUsABICHO, 10 OPsSA0K B3aeMoii BasieHTHUX GopM Kympymy 3 JIJIK 3ane-
JKUThH BiJl KOHIICHTpAIIil XJIOPHIiB, 1[0 BPAXOBaHO MPH PO3POOII aHATITHYHUX METO/IiB BU3HAYCHHS KaTiOHIB B
ix cymimmax.

Bigkpuro yHikaJgbpHe siBUILE QpakiiiiHoro ocamkeHHs KobansTy mig gac HOro cyMmicHOi IPUCYTHOCTI 3
oboma BasleHTHUMHE (opmamu Kynpymy. YHIKaIbHICTh TOJSTA€E B TOMY, IO KiJIbKICHE CITIBBITHOIIEHHS MiX
(dpakiisiMu KOOAJBTY, SIK1 CITIBOCAIPKYIOTHCS, HE 3aJICKUTh Bijl KOHIICHTpAIlil KOMIIOHEHTIB cyMitii. Bigkpure
SIBUILIE MOXKE MaTH pi3HE 3aCTOCYyBaHHs. B po0OTi BOHO BUKOPHCTAHO 3 METOIO aHANI3y CyMIIIeH, o CKaa-
IOTBCS 13 OTHOYACHO NIPUCYTHIX B po34rHi i0HiB KobaneTy i Kynmpymy. MeTtos Bu3HaueHHS TEOPETUIHO 00T pyH-
TOBaHMH 1 HOTO MepeBary eKCIepruMeHTaIBHO MiATBepIKeHi. JloBeieHa MOXKIINBICTh KITBKICHOTO aHalli3y TpH-
KOMITOHEHTHUX CYMIIlleii YMOBa pealtizallii Takoro aHaji3y — BiJICYTHICTh CITiIBOCa/KEHHS TPETHOTO KOMITO-
HeHTy 3 Kympymom.

Kpusi amriepogHaMiqHOTO TUTPYBaHHS BUKOPUCTaHI JJIsl BU3HAYCHHS KIHETHUHHUX XapaKTePUCTUK XIMITHHX
peaxiiiif. 3a KpUBHMH aMIIepOMETPUYHOTO THTPYBAHHS BH3HAUEHi J0OYTKH POZYMHHOCTI. IX 3a/MeKHiCTh Bif
TEMIIepaTypH Jajia MOKJIMBICTh, KOPUCTYIOUHCH PIBHSAHHSAMHE 1300apH, 130TepMH XiMIYHOT peakuii i piBHSIHHS
I'i60ca-I'enpMromnbiia, BU3HAUYUIIU TEPMOANHAMIYHI XapaKTEpPUCTUKH peakiiii B3aeMoii neskux kartioHis 3 JJJIK.

3ampornoHoOBaHi METOIWKH TIEpeBipeHi pu aHawi3i pi3HUX 00’ €kTiB. OnepxkaHi 3a10BITbHI PE3yIIBTATH.
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U3BJEYEHUE HEKOTOPBIX MEJUIIUHCKUX U30TOINOB METOAOM
CBEPXKPUTHYECKOH ®JIIONJTHOU DKCTPAKIIUU

Hosous A.H., bouapos B.A., [leim6an B.A., Macanutuna H. /L., [1laxos 1.1O.

Hayuno-npouzeoocmeennwiil komnieke « Yexopumenvy Hayuonanornoeo nHayynozo yenmpa « XapvKogckuil
Qusuko-Texnuueckuii Uncmumymy» HAH Yrpaunsi; 61108, 2. Xapvkos, yi1. Akademuueckas, 1

JUtst TTOITy Y€ HUSI MENIIMHCKUAX HEHTPOHIeDUIIMTHBIX H30TOMOB OOBIYHO UCIIOIB3YIOT IIUKIOTPOHBI H 3JTEK-
TPOHHBIE YCKOpHUTENH. B uacTHOCTH, st TTOTydeHus u30torna Meau ¢’Cu HCIoIb30Bali YCKOPHTEINb AIEKTPO-
HOB.

Hamn npeajiaracTcs rmpocrasi METOAMKa BBIACIICHUA N30TOIIa MEAU U3 HI/IHKOBOﬁ MHUIIICHHU, OCHOBAHHAA Ha
Pa3HOCTH TEMIIEPATyp Pa3JIOKEHUS OPTAaHUUCCKUX COCANHEHHI ME/IM M IIMHKA U MOCIIEYIOIICH CBEPXKPUTH-
4eCKOM IKCTPAKIUH KCeHOHOM m3otoma meau *'Cu.

[Tpu pacTBOPEHMH LIMHKOBOW MUIIEHH TIOCIIE OOITY4EHHsI B PACTBOP MEPEXOJUT MOTYYCHHBINA U30TOI MEJIH.
PacTBOp 00pabaThiBarOT MOTH(DUKATOPOM, KOTOPBIiA 00pa3yeT OpraHuYeCKUe COSAUHEHHUS C [IMHKOM U MEJIBIO.
3areM pacTBOp IMOJBEPralOT CBEPXKPUTHIECKON SKCTPAKI[MU KCEHOHOM IIPH MOBBIIICHHBIX Temreparypax. [Ipu
9TOM COCIMHCHHS [IMHKA Pa3pyLIAlOTCsI, a OPraHMYECKHEe COSIMHEHMS C MeIbIo IepexosiT Bo ¢durrons. ITocie
OTrOHKHU (PIIIOM/IA, SKCTPArHPOBAHHBIC COSTMHCHUS ME/IH TTOTJIONIAI0T ITAHOIOM.

YCTAHOBKA JIJISI CBEPXKPUTUYECKOM ®JTFOUJTHOM SKCTPAKLIMA
JloBOHg A.H., Macamutud H.JI., llpim6an B.A., Illaxos /].1O.

Hayuno-npouszeoocmeennwiil komnieke « Yexkopumenvy Hayuonanvrnoeo Hayunozo yenmpa « XapvKogckuil
Qusuko-Texnuueckuii Uncmumymy» HAH Ykpaunsi, 61108, 2. Xapvkos, yi. Axademuueckas, 1

B pabote onmceiBaeTCs ycTaHOBKA BHICOKOT'O AABJICHUS U1l CBEPXKPUTHUECKON SKCTPAKIIMK ONOJIOrHyec-
KHX BELIECTB U CIENHANBbHO MOTU(PHINPOBAHHBIX HEOPTraHNYECKHUX BEIIECTB, B YaCTHOCTH MEIUIIMHCKUX U30-
TOIIOB U PEIKO3EMENbHBIX JJIEMEHTOB.

YcraHOBKa MpeNCTaBiseT co00i cocyn BRICOKOTO JABIECHUS M3TOTOBJICHHOIO M3 HEPXKABEIOLICH CTaJH C
pacueTHBIM aBieHrneM mnopsika 600 arMmocdep ¢ BO3MOXKHOCTBIO HarpeBaHus 110 Temneparypbl 300°C, pabo-
ymit 00beM cocyma 500 M.

KoHnTpons napamMeTpoB paboThl OCYIIECTBISIETCSA KaK C TIOMOIIBIO TPAIUIMOHHBIX AaTYUKOB JaBICHUS U
TEMIIEPATYPbI, TAK U C IOMOILBIO HIEKTPOHHBIX JATYMKOB C BBIBOJOM HH(OpManuu Ha kommbiotep. s obpa-
OOTKM JaHHBIX C JIEKTPOHHBIX JAATYUKOB pa3paboTaHbl COOTBETCTBYIOLINE IporpaMmel. IIpenycmorpena Bu-
3yau3alys IPOLECCOB C IOMOLIbIO CTEKJIOBOJIOKOHHOIO 30H[a.

YcTaHoBKa o3BoJIsieT paboTaTh C TAKMMHU ra3aMH Kak KC€HOH, 3TaH, 3TUJIeH, YIIIEKUCIIBIN Ta3 U APyTUMHU
ra3amu ¢ KpUTHIECKUMH TeMIiieparypamu, ommskumu Kk 20°C.

HNOHBbI JAHTAHUJIOB — PEAI'EHTbBI JISA IIOMUHECHEHTHOI'O
ONPEAEJIEHHUSA BUOJIOTUYECKHU-AKTUBHbBIX BEIHIIECTB

Eroposa A.B.

Duzuxo-xumuueckuii uncmumym um. A.B. Bocamckoeo HAH Yxpaunewi,
65080 2. Ooecca, Jlrocmoopghckas dopoea, 86, antonovich@te.net.ua

OryopeciieHTHOe MapKHUPOBAaHUE M aHATIH3 IIHPOKO MPUMEHSIFOTCS B TIOCIICAHUE ACCATUICTHS B OHOJIOTHH
¥ MEIUIMHE. JTO CBS3aHO C PSIIOM MPEUMYIIESCTB TIOMUHECIICHTHON CIIEKTPOCKOITNH TI0 CPABHEHUIO C IPYTH-
MU METO/IaMH aHaIIN3a -PaJHOU30TOHBIM, ()ePMEHTATHBHBIM.

OcHoBHbIE TpeOOBaHMA K (UIyOpECUEHTHBIM 30HIaM B OMoaHaln3e 3TO:

- KHHETHYECKast ¥ TEPMOJMTHAMHUYECKas CTAOUIBHOCTB;

- Xopoliasi BOJOpPacTBOPUMOCTD Ipu pH, OIM3KUX K (PU3HOIIOTHYECKUM;

- (hoTOCTAOMIBHOCTD M OTCYTCTBHE TOKCUYHOCTH;

- IOBBIIIEHHE a0COTIOTHON YyBCTBUTEIBLHOCTH 30H A €-Q;

- SIUMHHUPOBaHUE (POHOBOTO M3Ty4YeHUs (YBEIHMYCHHNE CTOKCOBOTO CMEUICHHUS - 0COOBIH HHTEpEC Mpe/-
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CTaBIISIIOT 30HBI Qyopeciupyomye B BuauMoii u UK-o6nactsix); BpeMeHHast TUCKpUMHUHALHS (PITyo-
PECIIEHTHOTO CHUTHAJIa B MUKPOCEKYH/IHOM BPEMEHHOM JHaIa3oHe.

Hapsiny ¢ KOpOTKOKUBYIIMME OpraHUYeCKUMH (PIIyOpecleHTHBIMU 30HaMH ITUPOKO MTPUMEHSFOTCS 101~
TOXUBYIIUE METAJUIOKOMIUIEKCHBIE COCIMHEHHUS, B TOM YHCIe U KOMIUIeKchl noHOB slanTtanuoB (I1I) (Ln),
BpeMsI )KU3HU KOTOPBIX JJOCTUTAET MUJIUCEKYHI.

Kommutekcs! Ln oTBeuaroT 0CHOBHBIM TPeOOBaHUSIM, TIPEIBBISEMBIM K JTFOMUHECIIEHTHBIM 30H1aM. [Ipe-
MMYIIECTBA JJAHTAHUTHONW CEHCHOMIM3UPOBAHHOMN JTIOMHUHECIIEHIINU — 3TO Y3KOIIOJIOCHBIN CIIEKTp HCITyCKa-
HUSI, OOJNBIION CTOKCOB C/IBUT, O0JIbIIOE BpeMsi ku3HU. CO371aHNe HOBBIX JIAHTAHUIHBIX 30HI0B SIBISICTCS aKTy-
aNbHOM 3a1a4eii OMOaHATMTHYECKOH XIUMUH.

Lenb paGoThl — HA OCHOBE Pa3HOJIHMTAHIHBIX KOMILICKCOB MOHOB JIAHTAHUJIOB IOUCK HOBBIX aHAJIMTHYEC-
KX GopM, 3pPeKTUBHBIX I BEICOKOUYBCTBUTEIHLHOTO OMpPEACICHUsI KaK JUTaHI0B — CEHCUOMIN3aTOpOB
JFOMHHECIICHIIUH IEHTPAILHOTO NOHA, TaK U PyTUX BEIECTB, BIUSAIONIMX HA 00pa30oBaHKe WK pa3pylicHHe
KOMILJIEKCOB.

B nanHO# paboTe npeacTaBieHbl pe3ylIbTaThl HCCIIEAOBAHUI BO3MOKHOCTEH UCIIONB30BaHMsI B OMOaHaIH-
TUYECKONH XUMHH CEHCHOMIM3UPOBAHHOM JIIOMUHECLICHIIMY HOHOB JIAHTAaHUIOB B KOMIUIEKCaX C HEKOTOPBIMHU
OMONOrMYECKU-aKTUBHBIMY BEIIECTBAMHU (IIPOM3BOAHBIMUA OKCHXHMHOJINH-3-KapOOHOBOH KHCIIOTHI), U JIEKap-
CTBEHHBIMH Ipenaparamu (pTOPXHHOIOHAMH, TETPALUKIMHOBBIMH 1 11€(aoCIIOPHHOBBIMU aHTHONOTHKAMH,
HEeKoTOpbIMU 1,4-0en3auaszenunamu). OnpeeneHbl ONTHYECKUE XapaKTEPUCTHKH U3yYEHHbIX JIMTAaHI0B (TPH-
IUIETHBIE YPOBHH, UIMHBI BOJIH MAKCUMYMOB BO30Y)KICHHS, MOJISIpHBIE KO (PHUINEHTHI TONIOMECHHUS ), YCTa-
HOBJICHBI ONITUMAJIbHBIE YCJIOBHSI 00pa30BaHMs KOMIUICKCOB — AaHAIUTHYECKUX ()OPM U MX JIIOMUHECLIEHTHBIE
napameTpbl (CIIEKTPbI BO30Y>KACHUS U JIIOMUHECLICHLIMH, KBAHTOBbIE BBIXOIb! U BpeMeHa >kxnu3HH). ClienaH Bbl-
BOJ] O BO3MOXKHOCTH 3(p(peKTUBHOI Nepeaun SJHEPTUH OT OPraHWYECKOM YaCTH MOJICKYJIbI HA DHEPreTHUIECKHE
YPOBHHU MOHOB Ln 1 nmoka3aHa NpUHIUIHAIbHAS BO3MOXXHOCTh CO3/JaHUSI METOIUK JIFOMUHECIIEHTHOTO OIpe-
JICJIEHUS BEIIECTB, CO3/JAI0ONINX JINTAHTHOE OKPYKEHUE [IEHTPAIILHOTO HOHA.

C nenbro ONTUMH3AMH aHATUTUYECKOTO CHTHAJIA U3y4eHO BiIsiHUE pH cpensl, THIa pacTBopHTeNs, pas-
JIMYHBIX JOHOPHO-aKTUBHBIX U IOBEPXHOCTHO-AKTUBHBIX BEHIECTB, COOTHOIIECHHUS JJAHTAHU — JIUTaH,.

YcTaHOBJIEHO, UTO IPU M30BITKE JaHTAaHWJA 110 OTHOLICHHUIO K ONPENEIIeMOMY KOMIIOHEHTY — JIMTaHAY
BO3MOXHO HCIIONIb30BaTh yBEINYEHNE HHTEHCUBHOCTHU JIIOMUHECHEHIIMHA C POCTOM KOHLEHTPALUU JIUTaHJA.
[Ipu cTexuoMeTpun JTaHTaHU] — CEHCUOMIN3AaTOp 10 TalIEHUIO JIIOMUHECLIEHIIMY BO3MOXKHO OIPENeIIsTh Be-
IIE€CTBA, Pa3pyLIAIOIINE aHATUTHIECKYIO hopMy.

Ha ocHOBaHMM TPOBEAECHHBIX UCCIIEA0BAaHUIA:
pa3paboTaHbl SKCIPECCHBIE BHICOKOUYBCTBUTEIbHBIE METOAUKU OIpeAeeHns: GTOPXHUHOIOHOB (6e3
UX IPEeABAPUTENBHOTO BBIICICHHS) B OMOKUAKOCTSX, a TAK)KE TECT-METOIUKH ONpPeIeIICHHS TUIPOQ-
JIOKCAIHA ¥ HOp(IIOKCAIIMHA C IPUMEHEHUEM MEeTO/Ia TBepIo(a3HOi TFIOMUHECIICHITUH;

- Hali/IeHbl HOBBIC aHAIUTHYECKUE (POPMBI Ha OCHOBE Pa3HOJIHMTaHTHBIX KOMILIEKCOB €BPOITHUS C aHTHOU-
OTHKaMH TETPALMKIMHOBOTO U 1e(aoCIIOPUHOBOTO PSIOB AJIS OTIPEIEIICHHS dTHX MPEnaparoB B pa3-
JUYHBIX OMOXKHUIKOCTSIX C MpeesiaMu OOHAPYKEHHSI, COOTBETCTBYIOIIMMH TEPAreBTHYECKIM KOHIICH-
TpauusM (5-80 MKr/mi);

- Ha OCHOBe pasHoyMranabix komiuiekcoB Eu(Ill) - rerpaumknun - H,O, (uuTpar-uoH) NpeaiokeHsl
METOIUKH JIIOMHUHECLIEHTHOTO OIPEeIICHUS IUTPATOB B JO3UPOBAHHBIX JICKAPCTBEHHBIX (PopMax, Koc-
BEHHOTO OMNpEAEICHUS TIIOKO3bI (Tociie ee )epMEHTATUBHOTO OKHCIICHUS 10 MIEPOKCH A BOAOPOIa U
[JIFOKOHOBOM KHCIJIOTHI) B IJIa3Me KPOBHU;

- TIPENJIOKEH HOBBII JItoMuHecIieHTHBIH 30H] — Th(II) - HopdutokcaliH 1S OTIpeIeIICHHUS IBY CITUPAITb-
noit JIHK ¢ npexnenom obuapyxkenwust 0,5 Hr/mii. Paccuntana KOHCTaHTa CBSI3bIBAHUS C MOJICKYJIaMH
JHK u mokazaHa NpHHIMIIMATbHAS BO3MOKHOCTB HCIIOJIb30BAaHUS JAHHOTO 30H/a JUIS U3yUEHUs CBsI-
3BIBaHUS MPOTUBOBHPYCHBIX JIEKAPCTBEHHBIX MpemnapartoB ¢ monekynamu JJHK;

- BIIEpBBIE pa3pabOTaHbl METOIUKH JTFOMUHECIIEHTHOTO ONPEICIICHUS psijia OEH3AMa3eTMHOB: OKCca3erna-
Ma, IUHa3enama u 3-runpokcudenasenama. [lokazana npuHIMIHAIBHAS BO3MOXXHOCTh U3yUCHHS KH-
HETHKH TUAPOSIN3a [IMHA3eIama.

- Ui 1esield UMMYHO(ITyOpecieHTHOTO aHaIN3 TIPEJJI0KEHBI HOBBIE MPOSBIISIONINE PACTBOPHI HA OCHO-
Be KoMmIiekca Tb ¢ OKCONMHHEBOU KHUCIOTOW (YyBCTBUTENBHOCTH AeTeknuu Tb cocrasiser
5-10"'* Monb/11), a TaK k€ Ha OCHOBE MPOU3BOIHOTO 2-0KCO- 1,2-TUTHIPOXUHOINH-3-KapOOHOBOM KHUC-
JIOTBI, TIO3BOJISIFOIIMI MPOBOAUTE OAHOBPeMEHHOe onpeaeieHue Tb, Dy, Eu, Sm (11t MHOTOKpaTHOTO
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MEUYCHUS aHTHUTEI);

- IO TalICHUIO JIIOMUHECIIEHIIMY HOHOB JIAHTAHUIOB B KOMILJIEKCAX C IPOU3BOIHBIMU 2-0KCO4-THIPO-
KCUXWHOJMH-3 KapOOHOBOM KUCIIOTHI MPEUIOKEHBI METOAMKH OPEIeICHHs: TIEPOKCHIa BOJOPO/A B
MIPOMBIBHBIX BoJIaX (hapMarieBTUUECKUX NPEeIpusITHI ¢ ncnonb3oBanreM komruiekca Eu(11l) u npene-
noMm obHapyxenust 0,06 Mxr/mit; pocdar-uonoB u AT®, ucnoneiys xomriekcsl Tb(III), ¢ npenenom
obHapyxenus 0,1 MmkM; akTUBHOCTH IeTOYHOH (ocdarasbl, ¢ ucrnonszoBanueM 3¢dekra ramenus
momuHectennun komiiekca Tb(II) ¢pocdar-uonamu, BeLIEISIOIMIUMUCS B PE3yJIbTAaTe THIPOIIN3A (e-
Huidocdara u aurpodenmndocdara, ¢ npeaeiom oduapyxenus 0,15 mU/mir.

KOHAYKTOMETPUYHE BU3HAYEHHS
CTYIIEHA I'TAPOJII3Y ITOJTAKPUJIAMIIA

3aspuna C.B., Kopo6osa 1.B., Umunenko @.O.

Jninponempoecvkuii HayioHanebHuli yHigepcumem
49050 m. [{ninponemposcwk, eyi. Haykoesa, 13, analyt@ff-dsu.ua

OnHi€ro 3 akTyanbHHUX MPoOJIeM aHATITHYHOT XiMii B TETIEPINIHIN Yac € aHai3 OpraHiuHUX CIIONYK, 30Kpe-
Ma BOJIOPO3UMHHHUX TTOJIIEIEKTPOIIITIB, SIKi 3A€0UIBIIOTO € TOBEpXHEBO-aKTUBHUMH pedoBrHaMu. [loxiMepu Ha
OCHOBI aKpuIamMiTy (30KpeMa, MmoJliakpriiamiJi) 3aCTOCOBYIOTHCS TPU OYHIIICHH] TUTHUX 1 POMUCIIOBUX CTIYHUAX
BOJI, y BUPOOHUIITBI SIEPHOTO MajKBa, Y HahTom00yBHIH MPOMHCIOBOCTI, Y BUPOOHUIITBI JTIKAPCHKHX Ta KOC-
METHYHUX 3aC001B, MiHEpaIbHUX JOOPHUB, TOIIO. PeakiliiiHa 31aTHICT JIOBT'O JIAHIIOTOBUX MOJICKYJI MTOJTiaKpH-
JaMiy BU3HAYA€THCSl HASIBHICTIO KapOOKCHMIIBHUX TPYIL, KUIbKICTh SIKUX MOKHA 301IBIIUTH UISIXOM TiJpOIi3y
— KUCIJIOTHOTO 4H JIy>kHOTO. CTYIiHB T1IPOJi3y € KiJIbKICHOIO XapaKTePUCTUKOIO PEaKIiiHOl 31aTHOCTI BOJO-
PO3YMHHOTO TIOJIiaKpHIIaMiTy.

006’ extom nocmimpkeHHs OyB o0panuii momiakpuiamia Mapok [TAA-I'C (Ykpaina) a Carbofloc 131A (CLLA)
SIK IPOMHCIIOBOTO BUTOTOBJICHHSI, TaK 1 TAPOTI30BaHMIA 32 pI3HUMH METOIUKaMH. J{J1si HTOPiBHSHHS BUKOPUCTO-
BYBQJIU aKPUJIOBY KUCIIOTY 3 CEPEIHBOIO MOJICKYIIIPHOIO Macoro (8:10)-10* r/mob.

VY 4acTKOBO TiJpOJIi30BAaHOMY IMOJIAKPUIIAMIII, SIKUH € KaTIOHHO-aHIOHHUM TOJIIeIEKTPOIITOM, YacTHHA
rpyn —“CONH, 3amimena rpynamu ~COONa. V BOJHOMY pO34HMHI MOJIEKYJIA, BiIOKPEMIIFOIOYH 10H HATPil0
BHACIIIJIOK Jiuconiartii, yreoproe anionni rpyrmu —COO, cama x amigna rpyna ~CONH, mae cmabki kaTioHHi
BJIACTUBOCTI: IPHEIHYFOYH 10H BOJHIO, MOKe faBatu rpymy amifinito -CONH,". s nepeBeeHHs MOJIEKYIIH
noJliakpuiaMifly B aHioHHy (opmy HeoOximHO 30impmuTH KinbKicTh —COONa rpyn. Lle mominsHO pobuTtn
[UISTXOM JIYXKHOTO TiZpOJTizy:

+ mNaOH ——

s Bu3Ha4eHHS cTyneHs rigpoisy [IAA 3anponoHoBaHO METO KOHIYKTOMETPUYHOTO TUTPYBAHHS, SIKUI
0a3yeThCsl HA BAKOPUCTaHHI XiIMIYHOI peakilii, BHACTIIOK K01 BiOyBa€eThCS 3MiHA €IEKTPOIIPOBITHOCTI pO3-
yuHy. [lepeBarn MeTony KOHTaKTHOI KOHAYKTOMETPii, a came, MOXKJIMBICTh TUTPYBAaHHS HOCUTH PO30aBICHUX
PO3YMHIB, JIETKO Ta TOYHO BU3HAYAaTH KiHIIEBY TOUKY TUTPYBaHHS, a TAKOXK JOCUTH IIPOCTE anaparypHe 3a0es-
NICYCHHS BU3HAYEHB, J]a€ 3MOT'Y 3 JOCTaTHLOIO TOUHICTIO aHali3yBaTu po3uunu ITAA. YV Bunaaxy TuTpyBaHHS
3pa3KiB MoTiaKpUIIaMiTy AOIUIBHO BUKOPUCTOBYBATH KUCIIOTHO-OCHOBHE THTPYBAHHS, OCKUTBKY 13 30UTBIICH-
HsM KitbkocTi —COO™ rpym B Monexymi [TAA, #ioro B1acTHBOCTI HAOMMKYIOTHCS IO BIACTUBOCTEH aKPHIIOBOL
KHCJIOTH.

3a aHATITHYHUHI CUTHAJI IPU KOHIYKTOMETPUYHOMY TUTPYBaHHI BUKOPHCTOBYBAJIM 3HAYCHHSI IIUTOMO] €JIeK-
TPOIIPOBITHOCTI, AKi peecTpyBaiu 3a nonomoroto kouaykromerpa OK 102/1 (Yropmmaa). TutpyBaHHS IPOBO-
JIMJIH B cOocyli ApeHiyca 3 INIaTHHOBHMH €JISKTPOIaMH TUIOIMHOIO 1 cM?’. 3acTOCOBYBaH pi3Hi CXeMH THTPY-
BaHHS: Oe3MocepeHE TUTPYBAaHHS PO3YMHIB ITONIIaKPHIIaMiTy 3 PI3HUM CTYTIEHEM TiIpOIi3y, MpsiMe TUTPYBaH-
HS1 CYMIIIT XJIOPUAHOT KUCJIOTH TIEBHOT KOHIIEHTpaIlii Ta 3pa3kiB [IA A, 3BOpOTHE TUTPYBaHHS CyMilleH i3 1o/a-
BaHHSAM HAJJTUILKY JIYTY.

BcranoBieHo, 1110 psMe KOHIYKTOMETPHYHE TUTPYBaHHS YUCTUX PO3UMHIB MOJTIaKpHIaMify IpU3BOIUTH
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110 TIOXMOOK y BU3HAYEHHI1 CTYTIEHS TiIpOIIi3y BHACIIJOK IPUCYTHOCTI B 3paskax (NH,),SO,, sk 3anumika Tex-
HOJIOTIYHOTO po3unHy npu BurotoBieHHi [TAA. [Ipu npsimomy TuTpyBanHi pisHuX Mapok [TIAA Ha QoHi xo-
PHUAHOT KUCTIOTH KiTbKICHE BU3HAUCHHS CTYIICHS TiPOIi3y 3aJIe)KUTh Bil HAJUTUILIKY JIYTY, SIKHI € IPUCYTHIM y
3pas3Kax Micisl MPOBEACHHS JTYKHOTO TiIPOIi3Y, 1 TOUHY KUIBKICTh SIKOTO BU3HAYUTH HEMOXKIIUBO. BeTanosme-
HO, [0 HAWOUIBII TOYHI 3HAYEHHsI CTYIEHS TigpoJi3y oJep kKaHi 3a JOMOMOTOI0 3BOPOTHBOTO THUTPYBAHHSA 3
JofaBaHHAM Ha MKy po3unHy NaOH. KprBa KOHIyKTOMETPUYHOTO TUTPYBAHHS Y TAKOMY BUIIAJIKy MiCTUTD
JIBi TOUKH MIEPETHHY, MIepIIa 3 IKKX BiAOBigae cyMapHiii kinbkocTi gonanoro NaOH ta NaOH, sikuii 3anuimas-
cs B 3pasKa MiCJIs JYXHOTo Tiiponi3y. Jlpyra Touka nmepeTHHY BiIIOBIJIA€ KITbKOCTI KAPOOKCHIIATHUX TPYII B
MOJIEKYJIi, a caMe — CTYIICHIO T1/ipoitizy Mojekynu [TAA.

Pesynbrati BU3HAUSHHS CTYTIEHS T1IPOJTi3y KOHAYKTOMETPHYHUM TUTPYBAaHHSIM NIEpEBipEeHi METOIOM 3BO-
POTHBOTO MOTEHIIIOMETPUYHOTO TUTPYBAHHS 31 CKISTHUM pH-uyTIIMBUM enekTponoM. Pesyibrarn BU3HaYEHHS
ctynens rigpomizy [TAA nBoma MeTofaMu 30iraroThest 3 3a10BUTEHOIO TOUHICTIO.

BU3YAJIBHO-TECTOBOE OIPEJAEJEHUE HUKEJISI(II) B MIUTBEBOI BOJE
3anopoxern O.A., Cmpeik H.U., Hyxnas O.B., Kainuanuenko E.B.

Kuescxuii nayuonanvnwviti ynusepcumem um. I Illeguenxo,
01033, 2. Kues, yn. Braoumupcrkas, 64, zaporozh@bigmir.net

[Ipu nmpoBezieHNH MacCOBBIX aHAJIM30B, B YACTHOCTH B KOHTPOJIE Ka4eCTBa ChIpbs JJIs IPOM3BOJICTBA ITPO-
OYKTOB MUTaHUs, 3PQEKTUBHBIME SIBIISIOTCS TECT-METOIBI, HE TPeOYIOINE AOPOTOCTOSIICH ammaparypsl 1
BBICOKOH KBaJM(PUKAI[K UCTIONHUTENSL. B KadyecTBe 4yBCTBUTENBHOTO AJIEMEHTA TIPH pa3paboTKe BU3YaIbHO-
TECTOBBIX METO/IOB OIPEJIEIIEHHUS COIEPIKAHUS TSKEIBIX METAJVIOB B BOJIaX MEPCIIEKTUBHBIMU OKa3aJIMCh aHa-
JIUTHYECKUE PEareHThl, UIMMOOWIIM30BaHHbIC Ha MoBepxHOocTU cuimkaresns (CI) [1].

Hamu ObutH M3y4eHbI BO3MOXKHOCTH aHAJIMTHYECKOTO PUMEHEHUS a30peareHTOB 4-(2-upuIiiia3o)-2-Ha-
¢rona (ITAH) u 1-(2-tnazonunazo)-2-nadrona (TAH), ancopOum-oHHO 3aKpenIeHHBIX Ha TOBEPXHOCTH BBICO-
koauctiepcHbix kpemue3emoB ([TAH-CI' u TAH-CI'). Pa3zpaboranbl MeTOJbl COPOIIMOHHO-CIIEKTPOCKOIH-
YECKOT0 M BU3yaJbHO-TECTOBOTO OMPEACTICHHS CIEAOBBIX KOJIMUECTB HEKOTOPBIX TAXKeNbIX MeTamios (TM) B
Bonax [2].

Ycranosieno, yro npu Bzaumoaeicteun [IAH-CI' u TAH-CI' ¢ nvonamu TM Ha HOBEpXHOCTH 00pa3yIoTCst
KOMIIJICKCHI C MOJISIPHBIM cooTHomenrneM noH TM : pearent = 1:1. M3BectHo [3], uTo B pacTBOpax Oojece
YCTOMYMBHI M HHTEHCHBHEE OKPAIlIEHBI XeIaThl cocTaBa HOH TM : peareHT = 1:2, 03TOMY BHU3yaJbHBIE TECT-
METO/Ibl, OCHOBaHHBIE Ha 00Pa30BaHNN KOMILIEKCOB TAKOTO cocTaBa Ha moBepxHocty CI” MOTyT UMeTh JTydIime
METPOJIOTNYECKHE XapaKTepPUCTUKHU. /1151 3TOro HeoOX0IMMO YTOObI PACIIOIOKEHHE MOJIEKYJI peareHTa Ha I10-
BepxHocTH CI” OBbUIO YHOPSIIOYEHHBIM B OTHOLICHUH MEXMOJIEKYJISIPHOTO PACCTOSHUS M OPUEHTANH (QYHKIH-
OHaJBHBIX Ipymnil. COpOEHTHI C ONTUMAaJIBLHOM reoMeTpreil KOMIUIEKCOOOPa3yoINX IPYIIT yAAI0Ch MOMYYUTh
pu UMMOOMIN3anuu Ha moBepxHOcTH Cl' He OYeHb YCTOWYMBBHIX K JTUCCOIMAIIMH XEJIaTOB Zn(HAH)2 u
Zn(TAH),.

Ha ocHoBe npoBeaeHHBIX HCCIEA0BaHNH ObUT pa3paboTaH psii BU3yalbHO-TECTOBBIX METOOB JUIS Opesie-
neHus coaepxkanust TM B Bonax Ha ypoBHe [IJIK. Tak, ycTaHOBIEHO, YTO B ONTUMAJIBHBIX YCIOBHSIX OIpeLe-
nennto 2 umoitw/n Ni(IT) ¢ ncnonszoBannem nmmo6umu3zosannoro na CI' Zn(TAH), ne memaror 100-kpaTHbie
n30brTkn Zn(Il) u Cd(Il). Uonsr Cu(Il) u Co(Il) memaroT onpeneneHnto mpu KOHIIEHTPAUAX OONBIINX, YeM
1.0 umons/n. Memaromee Biustaue Fe(Ill), oOycnoBienHOE coocakeHreM Ha COpOSHTE OKPaIIeHHOTO TH/I-
pokcuna, ycrpansiu godasienrem NaF, a Cu(Il) mackuposanu Na,S O,. Ummo6unnszosanusii Zn(ITAH), 611
TIPUMEHEH JIJIsl BU3yalbHO-TecToBoro onpenaenenns = 3 Mxr/n Ni (II) B muteeBoii Bone. Monsr aqpyrux TM Ha
yposue I1JIK B npucyrctum 1-10° Mo/ S,0,* - HOHOB HE MEINAKOT ONPEENEHHUIO.

1. O.A. Zaporozhets, O.M. Gaver, V.V. Sukhan, Usp. Khim. 1997, V. 66, p. 702.

2. O. Zaporozhets, N. Petruniock, O. Bessarabova, V. Sukhan, Talanta. 1999, V. 49, p. 899.
3. MBanoB B.M. I'ereponmknndeckue azorcoaepsxaiiue azocoequuenus. — M.: Hayka, 1982. — 230 c.
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BU3HAYEHHS Cd(I1) TA Cu(Il) ¥ BOXAX METOOM TBEPTO®A3HOI
ATOMHO-ABCOPBIITHOI CIIEKTPOMETPI{
3 EJEKTPOTEPMIYHOIO ATOMI3ALIICIO

3anopoxens O.A., lmenko M.B., Cyuona K.O.

Kuiscokui nayionanenuii ynigepcumem im. 1. llleguenka, kagedpa ananimuunoi ximii,
01033 m. Kuis, eyn. Bonooumupcoeka, 64, elate@ukr.net

OHUM 3 Kpal[uX METOIB BU3HAUCHHS BAYKKUX METAJIIB € aTOMHO-a0COPOIlifiHA CIIEKTPOCKOIIIs 3 €JICKTPO-
tepmiuHoto aromizaniero (EAAC). Brim npsame AAC-BH3HaueHHS METaliB y BOJI NpH iX BMICTi Ha piBHI Ta
amwk4e [IK ycknanHioeTbes Marpuanumu epexramu. [lornepeane copOuiline BUITy4eHHs Ta KOHIEHTPYBaHHS
METaJiB KpeMHe3eMaMHi, MOJU(IKOBAHUMH CIIeU(PIYHIMH aHAJITHYHUMH pEareHTaMu, CIpUsE 3HIKCHHIO
MeEXI1 BUSIBJICHHS Ta MIJABUILIECHHIO BUOIpKOBOCTI aHaizy. Hemomikom Ounbiocti BigoMux copOiifino-AAC
METOJUK € HEOOXIHICTh €JIIOIOBaHHS aHAJITY 3 MOBEPXHi COPOCHTY, IO HE JO3BOJISIE JOCATTH BHCOKHX KO-
e(ilieHTiB KOHIIEHTPYBaHHS. BBeJeHHSI KOHIIGHTpATy Y BUIJISII CyCHeH3ii 0e3nmocepeJHbO B aTOMi3aTop J103-
BOJISI€ YCYHYTH CTAJIIF0 €TIOI0BAHHS Ta MiJBUIIUTH Yy TJIUBICTh BU3HAYCHHSI.

BpombensTiazo(1,6-(0poM-2-6eH3Tia30mia30)-2-HaTON) € OJHUM i3 KpaIlMX PEarcHTIB JIs eKCTPaKIiii-
Ho-poTtomerpruunoro BuzHaueHHs Cd(II). CTiiiki KOMIUIEKCHI cOyKH peareHT yTBopioe Takox 3 Cu(Il), Co(ID),
Ni(II). Immo6inizamiero BBT Ha BucokonucnepcHoMy Me30mopyBaToMy kpemHesemi Silpearl orpumano TBep-
noda3Huil peareHT, MPUAATHHIN 1J1s COPOLIMHOTO BIJIYYEHHS Ta KOHIICHTPYBaHHS 3a3HAYCHUX 10HIB METaJIIB.
3akpiluieHHS peareHTa Ha TIOBEPXHi COPOCHTY 31MCHIOBAIY aIcCOPOILIE0 3 XJIOPOOPMHO:TEKCAHOBOT'O PO3UH-
Hy (1:10). I3oTepma copbuii BigHOCUThCS 10 H-THmy. OTpuManuii y Takuii cnoci0 TBepAaoda3Huil peareHt
KinbKicHO Buitydae 3 Boguux pozunHiB Cd(Il) ta Cu(Il) mpu pH=9,0. MakcumanbHuii koeillieHT KOHIIEHTPY-
BaHHS CTaHOBUTH 1,0 /T

g mepeBipku npugarHocTi iMMoo6inizoBaHoro BBT mist Bu3HaueHHS IIMX METaIiB METOIOM TBepaodas-
HOT aTOMHO-a0COPOIIHOT CIEKTPOMETPIi 3 EIEKTPOTEPMIYHOIO aTOMi3aIli€r0 OYII0 JOCHTIIKEHO CTIHKICTh CyC-
nieH3ii MoU(iKOBaHOTO COPOCHTY 3aJIeXKHO BiJ] MPUPOAN Ta HAIBHOCTI CTAOLTI3yIOYMX areHTiB, 4acy mepe-
MIITyBaHHS, TUITy COpPOCHTY Ta CHIBBITHOIICHHS Macu copOeHTy i 00’ emy po3uuHy. JlocmimkeHo TepMidny
MOBEJIIHKY KPEMHE3EMHUX COPOCHTIB 3aJIeKHO BiJl TEMIIEpaTypH aToMi3allii Ta mijgiopaHo onTuManbHi TeMIie-
parypHi nmporpamu ETAAC-Bu3navenns. [lokazaHo, 110 HeaTOMHE MOTIIMHAHHS BiJICYTHE IPU TEMIIepaTypax
<2000°C.

Mikpo- 1 MAKpOKOMIIOHEHTH NMPUPOIHUX BOJ HE 3aBayKarOTh COpOLIHHOMY BHIIyYEHHIO MeTaliB. MeTpo-
JIOTi4HI XapaKTEPUCTUKU PO3POOIICHOT METOUKH OYII0 IepeBipEeHO MPH aHalli31 CTAaHJapTHUX PO3UHHIB Ta IIPH-
poaHoi Boau. Mesxa BusiBJIeHHS cTaHOBHTH (),04 MKT/JI.

BU3HAYEHHSI ®OCPOPOBMICHUX JOBPUB, IHCEKTULU/IB
TA IPOAYKTIB X PO3KJIAZLY ¥ BOJAX METOJAMM
TBEPIO®A3HOI CHEKTPO®OTOMETPIi TA BEPX

3anopoxenp O.A., Kauan [LA., €ropos O.A., IBanbko JI.C.

Kuiscoxuii nayionanvnuti ynieepcumem im. 1. Illesuenka,
01033 Kuis, éyn. Bonooumupcoka, 64,; resha@univ.kiev.ua

3a0pynHeHHs 00’ €KTiB HABKOJIHUIITHBOTO cepeoBuia GochopoBMiCHUMH JOOPHUBAMH, IHCEKTHIIUAAMH Ta
NPOAYKTaMH IXHBOTO PO3KIIa/1y, IPU3BOAMUTE JI0 MMOPYIIEHHS PIBHOBArH B 00’ €KTaX JOBKLLIS Ta OTPYEHHS TBa-
puH Ta moxaei. ToMy ekoaHaNiTHYHUI MOHITOPHUHT IIMX PEYOBHH Y MPHUPOJHIN BOJI, 30KpeMa KOJOAS3HIHU, €
aKTyaJIbHUM 3aBJaHHSIM Cy4acHOI aHAMITU4YHOI XiMmii. Jlyis KOHTpo0 BMicTy (hOCHOpPOBMICHUX NOOPHUB Ta
OTPYTOXIMIKaTiB, MicIs epeBecHHs X y popMy opTodocdary, 3aCTOCOBYIOTh CIIEKTPOPOTOMETPHYHHN Me-
TOJI, B OCHOBY SIKOTO IMOKJIQJICHO PEaKIlil0 yTBOpeHHs MonibnodochopHoi rereponoiikucioTi. Hemomikamu
METOJ/Iy € HEBHCOKA UyTJIMBICTh Ta JIOBrOTPUBANICTh aHai3y. OMHUM 13 €PEKTHBHHUX CIIOCOOIB MOMIMIICHHS
METPOJIOTIYHUX XapaKTEPUCTUK METOIIMKH € 3aCTOCYBaHHS COPOLIITHOTO KOHLIEHTPYBaHHSI MPOAYKTY peaKiii
Ha MOBEPXHI TBEPIOT MATPUIl, 30KpeMa, KPEMHE3EMHOI, SIKa XapaKTepPU3YEThCs 3a0BUTbHUMH KIHCTHUHUMHU
Ta CTIHKICHUMHU XapaKTEPUCTUKAMHU.

28



Mertoro nanoi pobotu Oyina po3podka meroauk BEPX ta copOuiitHo-criekTpo)0TOMETpUYHOTO BU3HAYCH-
HSl IHCEKTHIIUY JUMETOATY, MPOAYKTIB Horo po3kiaay Ta GochopoBmicHUX HOOPUB y GOpMI BiTHOBIECHOT
MoJ1i0/10pochOpHOT TeTEePOIOTIKUCITIOTH.

BcraHoBiieHO ONTHMaIbHI YMOBHU Ta PEXKUMH XpoMaTorpadiqvHOro po3aijieHHs Ta BU3HAYCHHS JUMETOaTy
Ha (POHI OCHOBHUX KOMITIOHEHTIB BOJIH.

st copOiiiHOTO BUITy4YeHHS Ta KOHLIEHTPYBaHHs QochaTy BUKOPUCTOBYBAIN CHIIIKaresb, MOAN(IKOBa-
HUI yeTBepTUHHUMHU aMoHiitHUMU consiMu (UAC) reTepouukiniuHoi (cadpaHiH Ta JIOUUTEHIH) Ta aniaTHaHOl
(TPUHOHIIOKTAICIMIIAMOHIH WO/ Ta TepaAeluIaMoHii HiTpar) npupoau. 3akpimuieHHss YAC Ha moBepxHi
MaTpHli 3ificHIOBaNIN copOLi€ro 3 BoMHKX (cadpaHiH Ta JIOUUTEHIH) Ta TeKCaHOBOTO (TPUHOHIIOKTA ICIHII-
aMOHII MoK/ Ta TepaJICIIIAMOHIN HITpaT) po34uHiB. J[0CiiPKEHO MOXKIIMBICTh 3aCTOCYBaHHS IMMOO1JTi30Ba-
Hux YAC i copOIIiiiHOro KOHIICHTPYBaHHS OKUCHEHOI Ta BiTHOBJICHOT (hopM MosidaodocodopHoi rerepo-
MoKKCIOTH. MeTozioM TBepo]a3Hoi criekTpo(oTOMETpi BCTAHOBIICHO, 10, CEPET IO CIIIHKEHUX TeTEPOIHK-
niuanx YAC, kpamum MoaudikaTropoM MOBEPXHI KPEMHE3EMY € JIFOLUTEHiH, [0 00YMOBJICHO MIiITHUM yTPH-
MyBaHHJIM HOro Ha moBepxHi copbeHTty. Cepen mocuimkenux anmigparnuanx YAC xpammm MoaudikaTopoM
MaTpulli BUSBUBCS TepaaenniaMoHii Hitpar. Immo6imizoBani HAC ytBoproroTs 3 BigHOBiIeHOw ['TIK ioHHI
acolIiaTH, 0 CyIPOBOIKYETHCS 3MIiHOKO KOIILOPY COPOEHTY 3i 301NIbIIeHASIM BMICTY docdary y po3uuHi. Lleit
e(eKT MmoKIaIeHo B OCHOBY copOuiiiHo-cniekTpodoromerpraHoro (MB = 1,0 umons/n mpu V/m = 250 mir/t) Ta
Bi3yaJIbHOTO TeCT-BU3HadeHHsS BMicTy (ocdopoBmicHUX no0puB Ta spoxiMikariB 0,5-15 umons/n (B mepe-

paxyHKy Ha ocdar).

TECT-OLIHKA AHTUOKCUJAHTHOI AKTUBHOCTI YATB TA YEPBOHUX BUH
_ 3A IONIOMOT' OO TBEPIO®A3HOI'O PEATEHTY
TA 1 KOPEJISILIA 13 3ATAJIbHUM BMICTOM IOJIPEHOJIB

3anopoxenp O.A., Kpymnnceka O.A.

Kuiscoruii nayionanvnuu ynieepcumem im. 1. Illesuenka,
8yn. Bonooumupcoka, 64, Kuie 01033, krushynska@univ.kiev.ua

OnHuM 3 HAOLTBIT BAXKIIMBUX IHTETPAIbHIX MOKA3HUKIB SIKOCTI XapuOBHX MPOIYKTIB POCIHHHOTO MOXOI-
JKCHHS € 3arajbHa aHTHOKCUAaHTHA akTUBHICTE (AOA). ITin AOA po3yMitoTh 34aTHICTE MaTepiay HeUTpai-
30ByBaTH LIK|IJIBY JAif0 BUIBHUX paJMKaliB, IO YTBOPIOIOTHCS B OpPraHi3Mi BHACTIIOK CTapiHHS Ta BIUIUBY
JTOBKIJUIS 1 TPU3BOASITH JI0 BAHUKHECHHS Ha KJIITHHHOMY PiBHI OKCUIaTUBHOTO cTpecy. CIIOXKUBAHHS JIFOJMHOIO
XapUOBHUX MPOAYKTIB 3 BUCOKOI AOA cripusi€ MPOJIOHTOBaHOMY HAJIXOKEHHIO JI0 OpraHizMy 30aJ1laHCOBaHOT
JI03M aHTHOKCHJIAHTIB, HEOOXiTHHUX JJIsl TPO(]IIaKTUKN OKCHIATUBHOTO CTPECY Ta OB’ SI3aHHX 13 HUM CEPIIeBO-
CYIIMHHHX, OHKOJIOT'1YHHX Ta 1HIINX 3aXBOPIOBaHb. He3Bakaioun Ha «aHTHOKCUIAHTHHI OyM» OCTaHHIX POKIB,
IO MPOSIBUBCS y CTPIMKOMY 3pOCTaHHI OMYJIIPHOCTI TaKol MPOAYKIIiT Xap4oBOi MPOMHUCIOBOCTI Cepej1 Hace-
JICHHS Ta BiJNIOBIAHOMY 3pOCTaHHI KUIbKOCTI HAYKOBHX POOIT 3 JaHOT TEMaTHUKH, PO3POOKa METO/IIB €KCIIpeC-
ominku AOA J10CI 3aJIMIIAETHCS aKTYaJIbHOIO MPOOIEMOI0 aHAITUYHOT XiMii. B OCHOBI OUIBIIOCTI BiIOMUX
METO/IIiB JIGKUTh BUMipIOBaHHS BIIHOCHOT 37IaTHOCTI IPUPOTHOTO MaTepialy HeWTpaIi3yBaTy BUIbHI paJuKaIH
MOPIBHSHO 13 CTaHAAPTHOIO CIIOJYKOK-aHTUOKCHIAHTOM. Taki «BITbHOPaINKAIbHI» METOJMKH € MAJIOTIPUIAT-
HUMH JUIs PyTHHHOTO aHajli3y, OCKUIbKU BKIIIOUAIOTh CKJIa/HI 1 JOBrOTpHUBaJi Orepallii, BAMararTh 3acTOCY-
BaHHA JJOPOTHX XIMIYHHX Ta O10XIMIYHHX MaTepiaiiB i peakTuiB. HamiBaBTOMaTn30BaHi METOIH POOIISTH MOXK-
JMBMM OJHOYACHHI aHAaJi3 cepiid 3pa3kiB, ajie MoTpeOyIoTh 3aIy4YeHHs BUCOKOKBAIi(hiKOBAHOTO MEPCOHATY i
crienianbHOro 00NanHaHHs. [IepCrneKTHBHIIMMY 3 TOUKH 30pYy eKciipec-oinKu AOA MaroTh OyTH OLIIBII eKC-
NPECHi Ta EKOHOMIYHI METOJIMKH, 1[0 TPYHTYIOTHCS HA OKUCHO-BITHOBHHUX peakiisx. Aje uepe3 HeBUCOKY BH-
OIpKOBICTh ACOPTHUMEHT 1X OOMEXKYEThCS OJUHMIIIMU. BioMOCTeH 1110110 iCHYBaHHS TECT-3aCO01B IS OLIIHKH
AOA B nmiteparypi He 3HaiineHo. Hamu Oyio 3pobienHo cripoOy 3actocyBatu Ais Tect-omiHkun AOA TBepIo-
¢azni pearentn (TP), sixi 32 ocTaHHE AecATHPIYYS 3apEKOMEHTYBAIH ceOe K ePEeKTHBHI aHATITUYHI POopMHU
TIPH aHai31 MUPOKOTO Koja 00’ ekTiB. Panime Hamu Oynu orpumani TP iist BU3HaUE€HHS OKpEMHUX aHTHOKCH-
JTAHTIB Ta 37ifCHEHI crIpoOu 3acTocyBaHHs iX s TecT-omiHKH AOA. MeToro naHoi poboTH € y3araibHEHHS
JTIOCBITy Ta pO3po0OKa METOMOJIOTIYHIX MMiAXOAIB A0 3acTocyBaHH: TP sk TOTOBMX aHAMITHYHUX POPM TSI TECT-
Br3Ha4YeHHSI AOA pOCITUHHHX 00’ €KTIB.
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UYepes BIICYTHICTb Y JIITEpATypi METOJOIOTTUHUX ITiIXOIiB I0JI0 CTBOPEHHSI T4 3aCTOCYBAHHS TECT-CUCTEM
it Bu3HaueHHs: AOA 0loakTHBHUX IpenapariB HaMu Oylio po3po0JIeHO aNrOpPUTM 3 ypaxyBaHHIM BUMOT, IO
BUCYBAIOTHCS IO CyYaCHUX METOAIB KOHTPOJIO SIKOCTI: Uy TIHBICTh, €KCIIPECHICTh, OMHOCTaAIHHICTh, POCTOTA
BUKOHAHHS, BIZICYTHICTb IOTPeOU y CKIIaJHOMY 00JIaHaHHI Ta BUCOKOKBaIIi(DiKOBaHOMY MEPCOHAi, HEBUCOKA
coOiBapricTh anani3y. Bucokoi uytnuBocti TP MOKHA AOCATTH HIISIXOM 3aKPIMJICHHS Ha IIOBEPXHi HOCIS epek-
TUBHHUX (POTOMETPUYHUX PEArcHTIB, 30KpeMa, XpOMO(POPHUX OPraHiYHMX OKHCHHKIB, TETEPOIOIICIIONYK i
xenariB Cu(Il) 1 Fe(Ill), mpruomy ocTaHHi, 3TiIHO JAHUX JIITEpaTypH, BUSBISIOTH HAHOIIBIY Yy TIHBICTh. BU-
COKa eKCIPECHICTh TeCT-BU3HAUCHHA MOXKe OyTH 3a0e3IeueHa 3aCTOCYBaHHIM MaTPHLb 3 XOPOIIMMH KiHETHY-
HUMHU BacTUBOCTAMU. Cepell MOMMPEHUX HOCIIB HAWOIBIIOK MIPOIO IUM BUMOTaM BiAMOBIIAI0Th KPEMHE-
3€MHI MaTpHUII, JI0 MepeBar AKUX BITHOCUTHCS TAKOXK XiMiUuHA Ta MEXaHiYHA CTIHKICTh, BIZICYTHICTh HA0yXaH-
HS, BIJICYTHICTb NMOTIMHAHHS Y BUAUMIiH o0nacti criektpy. CyTTeBUMHU (akTopamHu, 1O BILUTMBAIOTH Ha CO-
01BapTiCTh aHAMI3Y, € CIOCiO 3aKPIICHHS pearcHTy Ha MOBEPXHi MaTPUIll Ta METO]| IETCKTYBaHHS aHATITHY-
HOTO curHaiy. Huk4o10 co0iBapTiCTIO 3aBIsKH MEHILIH TPYIOMICTKOCTI orepaniit Moaudikarii i pereneparii
BiJipi3HsIOTHCs TP, OTprMaHi HEKOBAJIGHTHOKO IMMOOLTI3aIiEr0 XPOMO(POPHHUX PEAreHTiB, AKi, KpiM TOro, 30e-
piraroTh nepeBaru KOBaJeHTHO MOIM(IKOBaHUX MaTpHUIlh (XiMIYHY, MEXaHIYHy CTilKicTh Tomo). Cepen Me-
TOJIIB JIETEKTYBAaHHS aHAITUYHOTO CHTHATY Ha IMMOBEPXHI TBEPAOT MAaTPHIII HAHOUIBI TOCTYTHUMH IS KOHT-
POJIBHO-aHANITHYHUX JTabopaTtopiit € TBepaodazHo-crekrpodoromerpuunnii (TCD) mis kinbKicHOTO Ta Bi3y-
aJBHUN — JUTA HABKIJIbKICHOTO aHAai3Y.

Cepen po3pobnennx Hamu TP 11st BU3HaYSHHSI aHTHOKCHJIAHTIB HAMKpaIi XiMiKO-aHAJITHYHI BIIACTUBOCTI
BUSIBMB IMMOO1ITI30BaHU# Ha cuiikareni komruieke kynpymy(Il) 3 TerpabeH3oTeTpaa3anukiIorekcaaeinHOM
(CuTAAB-CT"). Immo0ini3ariito KOMIUIEKCY Ha TIOBEPXHI MaTpPUIli (BUCOKOAMCIIEPCHUIA ME30ITOPUCTHIA CHITiKa-
renb 3 po3mipoM gacTok 100-250 MrM) 3aificHIOBaIIM HOTO aacopOItiero 3 BOqHUX po3unHiB npu pH 5-7. Jlo
nepeBar CuTAAB-CI" crix Takox BiHECTH MOXKIUBICTBH Horo Oararopa3oBoi pereneparlii. Ha BigmiHy Big
iHmmMX po3pobneHnx Hamu TP Ha ocHOBI iMMoOinizoBanux xenariB Kynpymy ta ®epymy, CuTAAB—CI B3a-
€MOJIi€ HE JIMIIE 3 ACKOPOIHOBOIO KUCJIOTOIO, a M 3 IPUPOAHUMH aHTHOKCHAAHTAMH, 30KpEMa, MoJIi(eHOIaMH,
TOMY came Iieit MonugikoBaHul cOpOEHT Oyiio 00paHo /Ut TecT-OIiHKH AOA POCIMHHUX IIperapariB.

3arporoHOBaHa HAMU METO/INKA TeCT-OIliHKH AOA pOCIMHHOTO TIperapary i3 3aCTOCYBaHHSAM “‘Kparieib-
HOI” TEXHIKH BKITIOYAE ITOCITIIOBHY 00pOOKY HaBa)XKKH MOJIM()IKOBAHOTO COPOCHTY 3a JOMOMOTOI0 aBTOMAaTHY-
Hoi mineTku-go3aropa 40 Mk kapboHatHoro 6ydepHoro pozuuny (pH 10,5+0,1) ta 40 MK po3uHHY MTPOOH.
3abapsnenns TP omiHtorTh yepe3 10 xB BizyanbHO abo mertogoM TC®. AOA po3paxoBYIOTh B OAHHUIIAX
KOHIIEHTpAIlli peYOBUHU-CTaHIAPTY (KBEPIIETHH) 32 BiJIMOBITHUM PiBHSIHHSAM T'PaAyIOBaIbHOTO rpadiky.

3 METOI0 MEePEeBIPKU METPOJIOTIYHUX XapaKTEPUCTUK PO3POOICHOT METOIUKH OyiIo MpoBeeHO ii anpoda-
IiI0 TIpW aHai3i 4aiB pi3HOTO THUITYy Ta YepPBOHUX BUH. BuOip 00’€kTiB 00yMOBIEHH X HAOLIBII BUCOKOO
AOA cepej MOMyJIAPHUX HAMIOTB POCIUHHOIO MOXOpKeHHs. [1Jis nepeBipku npuaatHocti TP st TecT-orinku
AOA Oyno JociiKeHO KopessimiliHi 3anexxHocti Mk AOA, BU3HAYCHOIO 32 PO3POOJICHOI0 METOIUKOIO, Ta
3araJJbHUM BMICTOM M0Ji()eHOJIiB, BU3HAUCHUM 3a MeTogoM Dorina-Uokanbte.

Byno nokazaHno, mo o0uaBa iHTErpajibHi MOKa3HUKUA CYTTEBO PO3PIZHSIOTHCA K Yy BUIAJKY YaiB, Tak i
yepBOHUX BHH. Lle, oueBHIHO, OOYMOBIICHO BiIMIHHOCTSMH POCIMHHOT CHPOBUHH, TEXHOJIOTii BUPOOHUIITBA
toio. Takok Oy0 BCTaHOBJIEHO, IO 1 i He(DEPMEHTOBAHUX 3€JICHUX 4YaiB, 1 JJI1 YSPBOHMX BHH CIIOCTEPi-
raeTbes 4iTka kopessiis AOA i3 3aranbHuM BMicToM nomidenonis (r = 0,95 ta 0,94, BianoBiHO), 1110 J00pe
Y3TO/DKYETHCS 3 AJAHUMH 1HIIHX aBTOPiB. BHCOKi KoeillieHTH Kopesllii CBiA4aTh Npo NPUIATHICTh TECT-METO-
JIUKH JJIs OLIIHKK JTAHOTO 1HTErpalibHOTO MOKa3HUKa sKocTi. KpiM Toro, 11e CBIIYUTh PO MOXKIIUBICTH MEpe/I-
OauenHs AOA 3pa3ky Ha OCHOBI BiIOMOCTe TIpO BMICT NOMi(peHOIB i HABMAKH.

TakuM 4YMHOM, Ha OCHOBI 3aITPOIIOHOBAHMX METOAOJIOTTUHUX IX0/IIB PO3POOJICHO METOIUKY TECT-OLIIHKH
AOA npoayKTiB pOCIMHHOTO MOXO/KEHHSI, IO HE Ma€ aHaJIOTIB y CBITOBiH iiteparypi. Bukopucranus TP y
(hopMi THAMKATOPHOTO TIOPOIIKY y MOEAHAHHI 3 “KpaneiIbHOK” TEXHIKOI TECT-aHaJI3y JO3BOJIHIO CYTTEBO
CHPOCTUTH (aHai3 3MiHCHIOETHCS B OIHY CTaJIil0, KUTBKICTh orepaiiil — 3) Ta MpUCKOPUTH (IPOAYKTUBHICTS -
10 BU3HAYEHB/TON) METOMUKY BU3Ha4deHHs. CTilikicTb po3pobieHoro TP (6inbie 3-x pokiB), 3py4HICTh IS
30epiraHHs 1 MPOCTOTa pereHepallii pOOUTh MOXKIIMBAM HOTO Oararopa3oBe BUKOPUCTAHHS SIK TOTOBOI aHaIi-
TH4HOI hopMu. BpaxoByroun HaBeJeHi IepeBark Ta pe3yibTaTi anpoOarllii mpu aHaji3i pOCIMHHOTO 00 €KTIB,
MeToauKa TecT-oUiHKH AOA Moxe OyTH peKOMEHJ0BaHa JJIsl eKCIPEC-KOHTPOITIO SIKOCTI Ta KOPUT'YBaHHS Tep-
MiHy IPUAATHOCTI (iToNpenapariB Ta MPOIYKTiB POCINHHOTO MOXOKEHHS.
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MPSIMOM ATOMHO-ABCOPBILIMOHHbBIN AHAJIH3
OKCHJI0B TYTI'OIIJIABKUX METAJIJIOB BBICOKON YUCTOTBI

3axapus A.H., YeGorapes A.H.

Ooecckuii HayuoHanbublll yHugepcumem um. M.U. Meunuxosa
65029 Ooecca, yn. /leopauckas, 2; anz@real.ua

[psiMoii aHaM3 TBEPBIX, TOPOIIKOOOPA3HBIX BEIIECTB U MATEPHAIIOB, B TOM YHCJIC OKCHJIOB TYTOIUTABKHX
MeTamoB Bbicokod uuctotel: TiO,, ZrO,, HfO,, NbZOS‘ TaZOS, AL O, n T.1. uMeeT OOIbIIOE MPAKTHIECKOE
3HaueHue. [ TaBHBIM 00pa3oM, 3TO OOBSICHACTCS OTCYTCTBUEM HEOOXOMUMOCTH MX MPEABAPUTEIILHOTO CIIOKHO-
T0, MPOJIOJDKUTEIILHOTO M TPYIOEMKOT'0 dTara Pa3ioKeHUsl, SBISIONICTOCS HCTOYHUKOM 3arpsi3HEHUS, a TAKKE
MPHUBOJISIICTO K HEKOHTPOJIUPYEMBIM TIOTEPSIM ONPEACIIECMbBIX AIEMEHTOB.

B Hacrosiiee Bpemsi aHaTUTHYECKast XUMHESI TTPECTABIICT HEOOBINON apCeHal METOIOB, MPUTOAHBIX JIJIS
HETIOCPEICTBCHHOTO OTIPE/ICIICHHUS B IEPEUNCIICHHBIX MaTepraiax Mukpokonuuects (21,0107 macc.%) pas-
JIMYHBIX JJIEMEHTOB, B T.4. Ge, Sn, Pb, Bi, Sb, As, Cu, Zn, Fe, Cr u 1ip., cpext KOTOPbIX aTOMHO-a0COpOIIMOHHAS
CIIEKTPOCKOIIUS 3aHUMAET OJTHO U3 BEAYIIUX MECT.

[psiMoMy aTOMHO-a0COPOIIMOHHOMY aHAJTU3Y PA3JTUUHBIX BEIIECTB U MATEPHAJIOB MOCBSIICHO OTHOCUTEIILHO
HEOOJIBIIIOE KOJIMUECTBO PaldoT, B T.4. HECKOJIBKO 0030pHbIX crareii [1-3]. [Ipu 3ToM, HanboJsee mUpPoKoe pac-
MPOCTPAHEHUE B MPAKTUKE MOJIyYHJia T.H. TEXHUKA aHam3a cycrensui (slurry sampling technique - SS) u
TBepAbIX 00pa3noB (solid sampling technique - SoS) ¢ ncnonb30BaHnEM, KaK KOMMEPUYECKUX BAPUAHTOB JICK-
TPOTEPMUUECKUX rpaduToBbIX TpyOuaThiX neueii Tuna HGA, Tak U BCEBO3MOXKHBIX YCTPOICTB J1aOOpaTOpHOro
M3rOTOBJICHHUS: Yallieuka J{enbpBeca, IaTiHOBas CIUpaib-aanTep-riaMs, eub-IiaMs, Karcyina-uiams, rnedb
C KOJIBIICBOM MOJIOCTHIO U Jp. JlocToMHCTBA M HerocTaTku SS- 1 SOS-TEXHUK JI0CTATOYHO MOAPOOHO 00CY XK 1a-
10TCsI B pabore [4], B KOTOPO#l OTMEUEHO, YTO MPH HPSMOM OIPEAeTICHUU IPUMECe B TBEPABIX, MOPOIIKO00-
Pa3HBIX MaTepUaiax Jyist HOJY4YSHHS JOCTOBEPHBIX PE3YJIBTATOB 0C000C BHUMAHHUS CIEAYET YIACIATh HX TOMO-
TeHHOCTH, OJIHOPOHOCTHU JUCIIEPCHOIO COCTaBa, B CIIyYae aHaju3a CyCICH3UH - CeJUMEHTAIIMOHHON YCTOM-
YHBOCTH, & TAKXKE COCTABY UCIOJIb3YEMBIX KAIMOPOBOYHBIX (TPalyMPOBOYHBIX) CTaHAAPTHBIX 00Pa3IOB U yC-
TPAHCHHUIO T.H. HECIIEKTPAJIbHBIX TIOMEX.

HanHas paboTa MOCBsIeHa U3yUYEeHHIO OCHOBHBIX 0COOCHHOCTEH MPSIMOT0 aTOMHO-a0COpOLIMOHHOTO OIl-
penenenus npumMecei (= 1107 mace.%) nerko- u cpenHenery4ux snementos: Ge, Sn, Pb, Bi, Sb, As, Cu, Zn,
Fe, Cr B BbICOKOUMCTBIX Tyromnaskux okcuaax TiO,, ZrO,, HfO,, NbZOS’ TaZOi ALO, n co3nanuio Ha Gase
MOTYYCHHBIX JaHHBIX KOMIIIEKCA JOCTATOYHO MPOCTHIX, HAJISKHBIX U UyBCTBUTEILHBIX METOJIOB aHAIIU3a CO-
OTBETCTBYIONIMX MAaTEPUAJIOB U COCTABOB HA X OCHOBE.

OTMeueHO, YTO MPHU NMPSIMOM aTOMHO-a0COPOIIMOHHOM aHAJIM3€e MPEICTABUTEIbHBIX AHATUTHICCKUX HABE-
cok (20,100 r) TBepABIX MOPOIIKOOOPA3HBIX 00Pa3IOB MEPCIEKTUBHBIM MPEACTABISACTCS UCIOIb30BAHHE aTO-
MU3aTOpa «IeUYb-TUTAMS H «IIe4b B aTMOC(Eepe BO3IyXa» B COUCTAHUH C TIPEIBAPUTEIHLHBIM OPUKETHPOBAHHUEM
UCCIeTyeMBIX 00pa3IoB.

IToka3aHo, 4TO HECMOTPS Ha BO3MOXHOCTh pealiu3aliy B cliydae aHalu3a TyTOIUIABKUX OCHOB ()paKI(Ho-
HUPOBAHHOTO MCIIAPEHUs PUMeceH, rccieoBanue yBeandeHHbIX (= 0,010 r) aHaTUuTHYeCKUX HaBECOK Tpe-
OyeT UCTOTb30BaAHUS aJICKBATHBIX [0 XUMUYECKOM COCTABY CTAHAAPTHBIX 00pa3IioB. M croap30BaHue IPH 3TOM
CTaHJAPTHBIX BOJHBIX PACTBOPOB, KaK 3TO MPEJIaracTcss HEKOTOPHIMU aBTOPaMH, TIPU aHAIN3e CYyCIeH3UH, a
TaK»Xe MOPOIIKOOOPa3HBIX COCTABOB HA OCHOBE TPa(UTOBOTO MOPOIIKA C ATTECTOBAHHBIM COJICPKAHHEM dIie-
MEHTOB-TIPUMECEH, B CITy4Yae UCCIICIOBAHUS NPEICTABUTEIBHBIX HABECOK MEPEUNCIICHHBIX TYTOTUIABKUX OKCH-
JIOB TIPUBOJIMT K HEZIOCTOBEPHBIM JIAHHBIM.

ITpU4YMHOM OTMEUEHHBIX CHCTEMATHUECKUX MOTPEIIHOCTEH SBIACTCS HEMOIHOTA MaccornepeHoca (M3Biie-
YECHHS1) MUKPOKOJIMYIECTB OMPEACISIEMbIX JIEMEHTOB U3 YBEIMUYCHHOW MAacChl aHAITUTA B 30HY (HOPMHUPOBAHHUS
AHATMTUYECKOTO CHTHAlIA B Pe3yabTare 00pa3oBaHUs COOTBETCTBYIOIIMX PACILIABOB, CIICKOB, 4 TAKXKE TBEPIBIX
pacTBOpPOB.

DKCMEePUMEHTAILHO YCTAHOBIICHO, YTO B YCTAHOBJICHHBIX MMapaMeTpax paOboThl aTOMU3aTOpa «IeYb-Tlia-
MsD) CTETICHb BBICOKOTEMIIEPATyPHOM IKCTPAKIIUU ONPECIIIEMBIX IEMEHTOB-IIPUMECEH 3aBUCUT OT TPUPOJIBI
M3y4aeMOW OCHOBBI, TEMIIEPATYPhI €€ CIICKAHMUsI, Pa3PhIXJICHUS KPUCTAJUIMYCCKON PEIIETKH, a TAK)KE MaCChI
aHAJIM3UPYEMOI HABECKHU, pa3Mel[acMOi Ha TOBEPXHOCTH I1EYH.

st ycTpaHeHHsl YKa3aHHBIX HEAOCTaTKOB mpu onpexaenenun Ge, Sn, Pb, Bi, Sb u As npeanaraercs uc-
MOJIb30BaTh JOOABKU CIEKTPOCKONUYECKUX Oy(epoB, IIaBHBIM 00pa3oM rajouaupyromux (onpeaeincHue Bi,
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Sb u As) u cynbunupyromux (onpenenenue Ge, Sn). Yka3aHHbBINH IPUEM TO3BOJISET MOBBICUTH YYBCTBUTEIIb-
HOCTB uX onpenenenus B 1,5-2,0 paza.

TepMOIMHAMHUYECKYIO BEPOSATHOCTh COOTBETCTBYIOIIMUX IPOIIECCOB, MPOTEKAIOIUX B MACCE HUCCIICTYeMO-
r0 TOPOIIKOOOPAa3HOIO OKCHJA ¢ YYaCTHEM IMEPEYUCICHHBIX IEMEHTOB-IIPUMECEH, B TOM YUCIIC B TPUCYT-
CTBHH CHEKTPOCKONMYecKHX OydepHnbix godasok: S, CdS, CdBr,, Cdl,, (NH,),HPO, noxrBepsk1anu cooTBeT-
CTBYIOLIUMH PacyeTaMH.

B onTUMU3UpOBaHHBIX ¥ HAYYHO O0OOCHOBAHHBIX YCIOBUSX HIDKHSS MPaHUIIA IPSIMOTO aTOMHO-a0CcopOIu-
onnoro omnpenenenus Ge, Sn, Pb, Bi, Sb, As, Cu, Zn, Fe u Cr B nepeyuClieHHBIX BbIIIE OKCHIAaX COCTABHJIA
(0,5-2,5)-10°° macc.% npu BETMYMHE OTHOCUTENBLHOTO CTaHAAPTHOTO OTKIOHeHHs (S ) < 0,25.

1. B.V.L’vov, Talanta, 1976, V. 23, pp.109-118.
2. F.J.Langmyhr, The Analyst, 1979, V.104, pp. 993-1016.

3. M.J.Cal-Prieto, M.Felipe-Sotelo, A.Carosena, J.M.Andrade, P.Lopez-Mahia, S.Muniategiu, D.Prada, Talanta,
2002, V. 56, pp.1-51.

4. M.G.R.Vale, M.M.Silva, B.Welz, E.C.Lima, Spectrochim.Acta, 2001, 56B, pp.1859-1873.

OCHOBHBIE OBBEKTbBI AHAJIU3A U OIIPEAEJISIEMBIE KOMIIOHEHTBI B
IMUINEBBIX TPOAYKTAX (HA IPUMEPE XAPBKOBCKOU OBJIACTH)

3Bepena JI.B., BactokoB A.E.

Xapvrosckas oonacmuas COC,
61070, . Xapwvkos, I[lomepku, oblses@online.kharkov.com

E’xeromHo B CaHUTapHO-TUTHUEHUYECKHX U TOKCHKOIOTHYECKHX J1a0opaTopusix XapbKOBCKOM oOnactu, B
npezenax KOTOpol NPoXHUBaeT 3 MUJUIMOHA YEJIOBEK, XUMUYECKOMY aHAJIN3Y MOABEPraroTcst okoso 30 TeIcsd
npo0 MUIIEBBIX NMPOAYKTOB. IIpu 3ToM BeIonHAETCs Oonee 140 ThIcSY pa3IMyYHBIX ONpeNesIeHHH HOpMUpYe-
MBIX II0Ka3aTelIell KauecTBa, YTO IO3BOJISIET B KXKIOHM ABAIaTh ISTON MPOOE yCTaHOBUTH NPEBBILICHNUE MEU-
KO-OMOJIOrMYEeCKUX ¥ TMIMEHUYECKUX HOPMATHBOB JUISl IIUIIEBBIX IPOAYKTOB.

Yarie BCero aHaJIM3UPYIOT OBOILY, IIJIOABI U SATOMBI, B KOTOPBIX OCHOBHBIM OIPEAEIIEMbIM KOMIIOHEHTOM
ABJISIFOTCS HUTpaThl. Kaxnas ceapMasi mpoba 3TUX MPOAYKTOB KOHTPOJIUPYETCS Ha COIEpKaHNE IECTULIUIOB, a
Ka)k[ast [Bajlaras Ha CoAep)KaHle TOKCHYHBIX METAJUIOB, B TOM YHCJIe CBUHIA U KagMus (Tabnuna).

Tabnuya
XapakTepuUCTHKA OCHOBHBIX MHUIIEBBIX MPOAYKTOB KaK 0OBEKTOB aHAINTHYECKOTO KOHTPOJIS
B XapbkoBckoit oomactHoit COC B 2005 T

KonnuecTBO UCCIIeIOBaHHBIX TPOO
Ha3BaHye IPOYKTOB B TOM 4YHCJIe Ha CO/iep KaHue:
BCETO HUT- | NHIIEBBIX | IIECTH-
Pb Cd Hg
patoB | 1m00aBOK | IHJIOB
OBo1ly, IJI0bI, TOAbI 6639 5446 - 964 310 310 180
Mo710KO ¥ MOJIOUHBIE IPOAYKTHI 5242 1794 20 462 285 285 140
X1e6o0ynovHbIe U MyYHBIE 4574 i 14 510 2811 771 | 488
(kpynsiHbIC) M3AETUS
Msico U MsICHBIE IPOAYKTHI 2765 - 2001 116 313 313 148
Caxap ¥ KOHIUTEPCKHE U3JIEIHS 1760 - 52 34 244 | 239 116
Hanurtku 1165 22 210 1 136 | 136 93
Ppi0a 1 ppIOHBIC TPOTYKTEHI 785 - 4 103 167 167 122
Jpyrue npoayKTsl 4824 65 1934 404 528 | 513 | 276
27764 7327 4235 2594 2764 | 2734 | 1563

W3 xuMu4ecKkux KOMIIOHEHTOB B MOJIOKE M MOJIOUHBIX ITPOAYKTaX, BKIIOUas Macio U cMeTany, B 34% mnpo0
OTPECISIIOT HUTPATHI, B 9% — nmectunuasl, B 5% — cBUHEN U Kaamuit U B 3% — pTyTh.

OCHOBHBIMH OTIPECIIIEMBIMUA KOMITOHCHTAMH B MSICE U MACHBIX MTPOYKTAaX SBJISIOTCS MUIIEBHIE TOOABKY.
Hx conmepxkanue KOHTponupyercs B 72% mscHO# mponykiuu. [lumieBsie 100aBKU OMpEACTATCsS B KaKIOH
ISITOH MpoOe HATMTKOB.
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3HaUYNTENTLHOE MECTO MPH KOHTPOJIE KAueCTBa MUIIEBHIX MPOAYKTOB YACICHO ONPEACICHUI0 TOKCHIHBIX
metamioB. B 2005 r. 6su10 BEIMONHEHO OKOso 15000 MeTammoonpeaeaeHni ¢ MOMOLIBIO BOJIBTaMIIEPOMETPH-
yeckux MeTo10B U 8800 ¢ MOMOIIBI0 aTOMHO-a0COPOIIMOHHOMN CIIEKTPOCKOIIHH,

[Tpobnemoii B paboTe caHUTAPHO-THTHEHUYECKUX U TOKCHKOJIOTHUECKUX JIA0OPaTOPHUsIX SBISETCS HEI0-
CTaTOYHOE KOJIMYECTBO CIIECIHATUCTOB C aHATUTHYECKIM 00pa3oBaHUeM U ciadas mpubopHast 6a3a, 0COOCHHO
B PaiOHHBIX Ja00OpaTOPHUSX.

CHHEKTPO®OTOMETPUYECKOE OIIPEJAEJIEHUE COAEPKAHUSA
AKTUBUPYIOIIUX TOBABOK EBPOIIUA U HEPUSA
BO ®TOPOATIOMUHATE JIMTHUA - CTPOHIIUA

Uskosa T.U., lNaitnyk O.B., [Tantanep P.I1., biank A.b.

HTK «ncmumym monokpucmannoey HAH Ykpaunwvi
np. Jlenuna, 60, 2. Xapvkos, 61001; ivkova@isc.kharkov.com

[Ipu akTUBaIMK peaKOo3eMETbHBIMU 3JIEMEHTAaMHU ITUPOKO30HHBIE KPHUCTAIIIBI C TeKCaroHaJbHON perreT-
xo#t LiSrAlF, npuobpeTaror HOBble (QyHKIMOHANBHBIE CBOMCTBA. B KauecTBe JIOMUHECIMPYIOIIMX 100aBOK
Ui GTOpUAOB HanboJIee YCICUIHBIM SBISIETCS] IPUMEHEHNE TAKUX PEIKO3EMENIbHBIX HOHOB, KaK LIEpHUil U eB-
pomuii. M3ydyeHne CHMHTHIUISIIMOHHBIX XapaKTEPUCTHK ITUX KPHCTAIOB TIOKA3aJI0, YTO OHU SBISIFOTCS d(¢-
(eKTHBHBIMU ACTEKTOPaMH 3-4acTull, HEHTPOHOB, PEHTTEHOBCKOTO W HU3KOIHEPIeTHIECKOTO Y-U3ITy YCHHIA.

B kauecTBe peareHTa Al ONpEAETICHUS OOIIETO CoAep)KaHusl TOOaBKH €BPOIIUS HIIH Liepus Bo (ropao-
MUHATE JJUTHUS — CTPOHIMSI ObLT BEIOpaH xnopdocdonazo 11 (XD). CrekTpbl MOMIOMEeHUs] KoMILIeKcoB XD ¢
eBporreM uin neprem coctaa (1:1) B kucnoit oomactu (pH <3,0) xapakTepu3yroTcs HATHIUEM MaKCHMyMY-
MOB mipu 675-680 uHM. Hambonee gyBcTBHTENbHA peaknnui KOMILIEKCOOOpa3oBaHus eBponus ¢ XD mpu
pH 0.85-1.5, Hike pH 0,7 BeIXOA MpoayKTa KOMILIEKCOOOpa3oBaHusl yMeHbiaeTcs. [Ipu onpenenenun nepus
ONTUMAJIbHBIM sABIsIeTCA MHTEpBal pH 1.2—-1.4, npu kotropom cBetonoromenue kommiekca Ce ¢ X® nocrura-
€T MaKCHMAaJIbHOTO 3HAYEHHs, a MelIatolllee BINSHUE 3JIEeMEHTOB OCHOBHI CBEJIEHO K MUHUMYMY.

W3 nosy4eHHbIX 3aBUCUMOCTEN CBETOIOMIOIIEHUS PACTBOPOB OT PH M COOTBETCTBYIOIUX UM 3HAYEHHUN
KOHCTaHT paBHOBecHs: oOpa3oBanus komruiekcoB Ce*', Eu*" u Sr¥*c X®, U3BECTHBIX W3 IUTEPATYPhl, BUIHO,
uto npu pH, 6u3koM k 1.0, BiausiHEE HOHOB S1° Ha CIIEKTPO(GOTOMETPHUUESCKOE OTIPEICTICHUE EBPOTINS U LIEPUs
HEe3HAYUTENBHO. JIJI MCKITIOUeHUS BIUSHUSA Al** HCTIONBE30BAHO €r0 MacKHPOBAHUE CYTb()OCATHITIIOBOM KHC-
n0Toii. OgHAaKO, HOCKOJIBbKY KOHILIEHTPALUS OCHOBHBIX KOMIIOHEHTOB B aHAJIM3UPYEMOM PacTBOPE BO MHOTO pa3
NPEBBIIIAET KOHIICHTPALMIO aKTUBATOPA, UX BIUSHHE HEOOXOIUMO YUUTHIBaTh. J{JIsl IOIHOTO SIMMHHHAPOBA-
HUSI BIMSHUS 3JIEMEHTOB OCHOBBI MX BBOJSIT B PACTBOPHI CPABHEHUS ITPH IOCTPOCHUHU TPalyHPOBOYHOTO Ipa-
(uka. B kauecTBe X0M0CTOM MPOOBI UCTIONB3YIOT PACTBOP, MOy 4eHHBbIN U3 00pasua LiSrAlF , ne comepxarue-
ro 100aBok P33 mnu MOAETbHBIN PacTBOP, COMEPIKAIINIA SIIEMEHTHI OCHOBBI — Sr** U AI** B cOOTBETCTBUH ¢
TEOPETUUECKHUM COIEP)KaHUEM HX B MPoOe. DKCIIEPUMEHTATIBHO YCTAaHOBIEHO, YTO U3MEHEHHE KOHIIEHTPALIH
OCHOBHBIX KOMIIOHEHTOB B aHAJIN3UPyeMOM pacTsope Ha 10-15 oTH.% He BIMseT Ha pe3yabTaThl ONpeaeICHUS
uepust. I'pagyupoBounbie rpaduku s onpeaenenus Ce* ¢ XD nuHeWHb B MHTEpBaie KOHIEHTPAIHH
5.7-107 — 5.7-10°° mons/m, s onpenencuus Eu*" — B unTepBane konmneHrparuii 7-107 — 2.6-10 monb/i.

Pa3paboranbl MeTOMKY CrIeKTpodoToMeTpruIecKoro onpeaereHus n-10*mac.% Ce n 0.5-4.0 mac.% Eu Bo
(dTOopanroMUHaTe JUTUS — CTPOHLMUS O3 OTJENICHHS JIEMEHTOB OCHOBBI, XapaKTePU3YIOIIHECs OTHOCUTEb-
HBIM cTaHAapTHEIM OoTKJIOHEeHUsIMU < 0.1 u 0.15 coorBeTcTBeHHO. /1151 mepeBeneHrs B paCTBOP aHAIU3HpPYeE-
MBIX 00pa3I0B HCIOIB30BAIN XJIOPHYIO KHCIOTY. DTOp, MElIatonIuii onpeIeIeHUI0 aKTHBUPYIOMINX 100aBOK,
yIaJIAIN yIIapuBaHUEM pacTBOPOB Jocyxa. [IpaBUIbHOCTS METOIMK MOATBEPIKI€HA METPOIOTHYECKOM 06pa-
OOTKOM pe3yabTaToOB, NONTYUYEHHBIX 110 CXEME «BBEJCHO—HANICHOM.
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PACYET HEOIIPEAEJEHHOCTH ITPU AHAJIU3E 11OYB
METOJ10OM ATOMHOU ABCOPBIIMHN

Wzmaiinosa J[.H., bornesnu O.11.

Hucmumym I'eopuzuxu u I'eonocuu AH Monoogut
MD2028, 2. Kuwunes, yi. Akademuet, 3, bogdevicholeg@yahoo.com

Brinonnena npoueaypa oeHKH HEONPEAEICHHOCTH, COIIacHo [ 1-6], aHanu3a oyB Ha CofepKaHNe [IMHKA
MeToioM AAC B pexumMe miaMeHHOH aroMmu3anuy. HaBecky o0pasiia BBICYIIIEHHOH U pacTepToid mouBkl (1-2 1)
NOMEIAJIN B KPYIJIOAOHHYO KOJIOY 1 IPOBOAMIN Pa3JIoKeHNE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTO! B IPH-
CYTCTBHH TiepekucH Bomopoaa [7]. KonOy, 3akpbITyro 0OpaTHBIM XOJOIWILHUKOM, HarpeBaiu npu 95+5°C.
[onmy4eHHBIi pacTBOp MEPEHOCKIIH B MEPHYIO KoitOy Ha 100 M1 M JOBOJHMIIU 1O METKH OWANCTHIUIMPOBAHHON
BOJIOM.

Hcxonuslit cTaHIapTHBIN pacTBOp MosTy4ainu u3 kommepueckoro crannapra AC3Y 022.63-96 ¢ comepxa-
HueM nuHka 1000 Mr/n (C,e) pasbaBnenuemM 1 mi (V,,) B 100 M OupucTUIMpoBaHHON Boakl (V, ). U3
T0JIy4€HHOro ucxonHoro cranaapra (C =10 MI/i) ToToBUIIM CEPHIO PACTBOPOB C cojepKaHueM nuHKa 0.5;
1.0 u 2.0 mr/n g kanuOpoBku atoMHO-abcopOmonHoro cnekrpodoromerpa AA800 (PerkinElmer). [Tocne
pasnokeHus: 00pa3IoB MOYB PACTBOPHI aHAIM3MPOBAIM Ha cojepxkanue ruHka (A =213.9 um) [8, 9].

Pacuer copepkaHus [MHKAa B UCXOAHBIX 00pa3max Mo4yB MPOBOAWIICS 0 YPaBHEHHIO:

x,V

m

R=k (D)
HeOHpeI{eJ’IeHHOCTI/I napamMeTpoB XU, m, V, k SIBISIOTCS COCTABHBIMH YaCTIMHU HCOIPECACICHHOCTH PE3YJIb-
Tara aHanu3za R u IMOIJICKAT OLICHKE.

Pacuer HeonpeeseHHOCTH 1JIs1 OTAEJIBHBIX 3TANOB

1. Pacuem neonpeoenennocmu 636euiueanus oopazya

B3pemmBanue oOpasiia mpou3BOIMIOCH Ha JICKTPOHHBIX Becax “Sartorius”, ommnOKka B3BEIIMBAHUS HA KO-
Tophix coctapisieT £0.1 mr. J{ns pacdyera craHIapTHOTO OTKIIOHEHUS PEKOMEH]IyeTCs HCIIOIB30BaTh MPSIMOY-
TOJIBHOE pacmpezenieHre. B 3ToMm ciydyae OTKIIOHEHHE COOTBETCTBYET BEIMIMHE

B
S, = 01 = 0.058 Mr

3
OTOT BKJIa]] OLIEHUBACTCS IBAXKBI, TAK KaK CHa4ajIa B3BEIIMBAETCS Tapa, 3aTeM Tapa ¢ HaBeckoi. Cranaap-
THOE OTKJIOHECHHE NP KOHTPONILHOM B3BEUIMBAHUM rupy Maccoit 50 r S, cocraBuio 0.095 mr. Cymmaphast
HEOIIPEENCHHOCTh B3BEINMBAHUS U, PACCUMTHIBAETCS U3 COOTHONIECHUS:

Uy =1|252, +57, =~/2x0.058" +0.095” =0.126 mr

tol rep

2. Ouenka HeonpeoeleHHOCIMU U3MEPEHUS 00bema

ITpu oneHKe HEONPENENEHHOCTH 00bEMA MEPHOM MOCY/IBI U, IPUHUMAKOTCSL BO BHUMAHHE JaHHBIE TIPOU3-
BoauTeNs (1, ), KoJeOaH|s IPU 3arOJHEHUH KOJIOBI (ump), a Takxxe TeMrieparypHsii dpaktop (1, ). Heompene-
JICHHOCTH O6’I)€Ma KOJI6I)I MV PaCCUNTBIBACM KaK KOPCHb KBaZ[paTHI:IfI 13 CyMMBI KBaApaToOB HCONPCACICHHOC-
TEHU OTACIIBbHBIX COCTABIAOIIUX:

ty = (0, )" + (1,0, ) + (1, ) =~/0.058 +0.035” +0.083* =0.107 mn

3. Pacuem neonpedenennocmu xoigppuyuenma pazoasnenusn k

Kospuument k onpenensercs kak OTHOLIEHUE aTTECTOBAHHOTO coepkanus uunka (C ) B CTaHIapTHOM

o0pasie moukl ClI-3 k cpeHEeMy conep:kaHUIO (Cohx), HaliJIeCHHOMY HaM{ METOJIOM aTOMHOH abcopOrmm:
k=%=;?2=1.0657
obs .

JL1st BBIYMCIIEHUS HEOTIPENENEHHOCTH TOT0 KO3 PUIMEHTA 1, HEOOXOMMMO OLEHHUTH HEONPENETEHHOCTD
o0enx BelMYWH. ATTECTOBaHHOE COJep)KaHHWe IMHKA B cTanmapTHoM oOpasme nouBbl CII-3 cocrammser
0.0073+0.0002%. Heonpenenennocts nana B Bue 95%-Horo uHTepBaia noBepus 0e3 yKkazaHHus BUJa pacipe-
nenenust u cocrasisier 0,0002 : 2 = 0,0001%, wnu 1 mr/kr [4]. Takum oOpa3oM, I cTaHAapTHOTO 00pasia
noussl CII-3 conmepxanue nunka C COCTaBIAET 73 MI/KT, a HEONPEAECIEHHOCTD U, , COOTBETCTBEHHO,
1.0 Mr/kr.

temp
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Ycranosnennoe conepxanue nunka C, cocrasuio 71.5 mr/kr. CranaapTHOE OTKIOHEHHE S, COOTBET-
CTBEHHO, 1.36 Mr/kr. B 3TOM Citydae u,, = s, ceqoBarensbho, u,, coctasiser 1.36 mr/kr. Takum o6pasom:

ucert ’ uobs ' 1 ’ 1 . 3 6 ’
u, =k || = | +| | =10657- || — | +| ==— | =1.0657-0.02344 = 0.025
c 73 71.5

cert c()hx
4. Heonpedenennocms coOepicanus WUHKA 6 GHAUZUPYEMBIX PACIEOPAX Uy

HpI/I pacque an yHHTbIBaJIaCL HCOHpeI[eJIeHHOCTB COI[Cp)KaHI/ISI OUHKAa B UCXOOJHOM CTaHI[apTHOM pa-
CTBOpE U_,, U HEONPE/ICTICHHOCTh aHa/IM3a KOHTPOIBHOIO PacTBOpa U . Pacdyer MpOBOAMICS MO COOTHOIIE-
HUIO 2
MXU — ucconlr + ustd

X, C std

2

contr

4.1. Heonpeoenennocme cooepicanust yunka 6 KOHmMponbHoM pacmeopell, .

Hcnonp3oBancs cTanAapTHBIN PacTBOP ¢ KOHUEHTparue 1.0 Mr/mn, KoTopblii MHOTOKpaTHO aHAJIN3UPOBaJl-
Cs B KaXKJI0M cepuu u3MepeHuid. I1o momyueHHbpIM pe3ybTataM pacCYMThIBAIACH CPEHSAS KOHLEHTpALMsA C,
¥ CTaHJapPTHOE OTKJIOHEHHE IIMHKA B KOHTPOJIbHOM pacTtBope. [lo Hammm nannbiM s n= 18 ¢ cocTaBuio

1.004 mr/m, S, - =0,0348 mr/n1. B aTom ciryyae Juis HOpMAIILHOTO PacTipeielienus, ComacHo [2, 4], crannap-
THOE OTKJIOHEHUE COOTBETCTBYET HeonpeeneHnoctu. Takum obpasom, u, =5, =0,0348 mr/m.

4.2. Heonpeoenennocme cooepiicanus yuHka 6 UCXOOHoM cmarnoapme u_,

Wcxonuslii cranaapt nonydaiy pa30aBlieHueM KOMMEPUYECKOTO CTaHIapTa JI0 coAepkanus nuHka 10 mr/i.
Juis aToro 1 it TOIOBHOTO CTaHAApPTa BHOCHIM B MepHYIO KonOy Ha 100 M1 1 JOoBOIMIN 10 METKU. Takum
00pa3om, HEONPEIENEHHOCTh HCXOHOTO CTAHAPTa U, ONPEAETACTCS HEONPENETEHHOCTEIO KOMMEPIECKOTO
CTaHmaprau , ,a TakKe HeONPEIeICHHOCTIMH 00bEMOB ITUIIETKH u, W KOJIOBI 17151 pasbasnenus u, . Jlanusre,

HCO6X0,HI/IMLIG AJIg pacyeTa ustd , CBCIICHBI B TaGJ’IPILIy:

CranmapTHas HEONPEIEICHHOCTh U, OTHOCHTENbHAS CTaHIapTHAS
IMoxkazatens X 3HaycHue A4p peA = Aap
O6o03HaueHne Bennunna HEONPEETEHHOCTD Uy /X
CopepxaHue B HCXOJTHOM
sep a 1000 Ugpecs M/ 10 0.010
CTaHapTe, MI/JT
O0BeM KOJIOBI, MII 100 Uy , MIT 0.107 0.00107
O0beM MUTIETKH, MIT 1 Upip, MIT 0.0093 0.0093
OTHOCHTENbHAS HEONPEENEHHOCTh HCXOIHOTO CTaHIAPTHOTO PacTBOpa U /std OLCHUBAETCA Kak KBaJl-
pAaTHBIN KOPEHb U3 CYMMBbI KBaJParoB OTHOCUTEIbHBIX HEONPEIEIEHHOCTEN U Uy s Uy -
U,
7; =-/0.01% +0.00107* +0.0093* = 0.013697, u,,,= 10 X 0.013697 mr/x.
St :

4.3. Pacuem neonpedenennocmu co0epicanus yunka 6 pacmeope Uy,
HeomnpezeneHHOCTh aHamm3a Uy, paccuYMTHIBACM M3 COOTHOIICHHS:

2
ty |ty ’ NEP A (0.13697 )2 +(0.0348 )2 _ /0001388 = 0.037

X, std Com 10 1.004
u, =x,x0.037 mr/n )

5. Ouenka cymmapnoii neonpeoeieHHOCIU NPU paAcUene COOEePHCAHUS WHUHKA 8 UCXO0OHOM 00pa3ue

Ompenenus copepKaHue IMHKA B PACTBOPE X U UCITONB3YS BRIpakeHUe (2), MOXKHO OIICHUTH HEOTIPEACIICH-
HOCTb COZICPKaHMs IMHKA 1B PACTBOPAX, MOJy4EHHBIX IPU JECTPYKIUH PA3IMIHBIX OYBEHHBIX 00pPa3LOB.
Heo0xoauMble 1aHHBIC JIJIs pacyeTa COAePIKaHus IMHKA B TIOYBE (Ha KOHKPETHOM MPUMEPE ISt x,=1.05 MT/IT)
Y OIICHKHU CTaHAApTHON HEONPENEICHHOCTH MPEACTABICHBI B TA0OIHUIIE:

CraHpapTHas HeONpeAelIeHHOCTh |OTHOCHUTENbHAS CTaHIapTHAs
ITokazarens 3HaueHue

O0o3HaueHHe Bennunna HEONPECICHHOCTD
Coepianie uHKa B 1.05 u, 0.03885 wr/n 0.037
pacTBope, Xo MI/J1 o
O0beM KoaObI V', Mt 100 Uyl 0,107 mn 0.00107
HaBecka m, 1 1,245 Ui 0.000126 T 0.000101
[TonpaBounbIi
xoobuiment, K 1,0657 u, 0.025 0.023




Ucnons3ys ypaBHenue (1), paccuuTsIBaeM cofiepkaHue IMHKA B aHATTU3UpyeM oOpaslie:
_ 1.05x100x1.0657
- 1.245
CymMapHast OTHOCUTENIbHAs CTaHJapTHas HEOINPEaeIEHHOCTh OIIEHUBAETCS KaK KOpEHb KBAJApPATHBIN U3
CYMMBI KBaJIpaTOB OTHOCUTCJIbHBIX HCOHpCZ[CJICHHOCTeﬁ BXOOHBIX BEJINYHH.

IIpu 3TOM HCHIONB3YEM BBIPAKEHUE
2

2 2 2
u u
® N | B e ) ] ) = 1/0.037% +0.00107% +0.000101% +0.0237 =
R X, Vv m k

=+/0.0018980204 = 0.0436

Ortcroma Up = R x0.0436 unn Uy = 89.88 mr/kr x 0.0436 = 4.31 mr/kr.

Jlyis onpesiesieHus: pacuIMpeHHOM HEONPEACICHHOCTH YMHOXKAEM CYMMAapPHYIO HEONPEICICHHOCTh Ha KO-
s puuuent oxsara 2: u, =2 X 4.31 mr/kr = 8.62 MI/KT.

PesynwraThl aHanM3a uccieayeMoro oopasiia mouBbl Ha COJICPIKAHUE IIMHKA C YYETOM PACIIUPSHHON HEOo-
MPECICHHOCTA MOXHO NPECTaBUTh B Buje 89,88+8,62 Mr/kr.

= 89.88 MI/KT.

1. Guide to the Expression of Uncertainty in measurement: First edition. ISO, Geneva, 1993.

2. EURACHEM/CITAC Guide CG-4. QUAM: 2000.1. Quantifying Uncertainty in Analytical Measurement.

. ISO/IEC 17025: General requirements for the competence of testing and calibration laboratories. ISO. Geneva,
1999.

. HIO.E¢pemona. OreHka HeolpeAeneHHOCTH B U3MepeHusx. MuHck, 2003.

. CITAC/Eurachem Guide. Guide to Quality in Analytical Chemistry. 2002.

. EURACHEM/CITAC Guide. Traceability in Chemical Measurement. 2003, 6.

. Acid Digestion of Sediments, Sludges, and Soils. EPA. Method 3050B. 1996.

. Zinc (Atomic Absorption, Direct Aspiration). EPA. Method 7950. 1998.

. Standard Atomic Absorption Conditions for Zn. Atomic Absorption Spectroscopy Analytical Methods.
PerkinElmer.2000.
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NCCJIETOBAHUE 3AKOHOMEPHOCTEM PA3JIEJIEHAS OPTAHUYECKHNX
COEAMHEHHNHU HA THAPOKCUJIAITATUTE KAJIBIIUA METOJ10OM B2XKXX

Hcaenko E.O.

Vkpauncxui eocydapcmeennblil XUMUuKo-mexHon02UdecKull yHugepcumen
49005, . /{nenponemposck, np. Iaeapuna, 8; Isaenko Zhenya@ua.fm

Kak u3BecTHo, XxpoMarorpadusi BCIIEACTBUE CBOCH YHUBEPCATBHOCTH Pa3IelICHHS 1 TOCIIEAYIONIETO Onpe-
JieJICHUs KOMIIOHEHTOB CMECel urpaet BeAyLIylo pojib [IPY aHATUTHYECKOM KOHTPOJIE KauecTBa M Oe30MacHO-
CTH MPOYKIIMU MPOMBIIUIEHHOTO MMPOU3BOJICTBA. B HacTos1Iee BpeMst OAHOM U3 aKTyaJIbHBIX 3a7a4 BEICOKOA(]-
(hexTBHOI *kHIKOCTHOM XpoMarorpadun (BOXKX) seisercs BeiOop amcopdbenTa, 00ycaaBIMBaIONIETo 0CTa-
TOYHO OOJIBIIYIO CETIEKTUBHOCTD Pa3/eNsIeMbIX COCTUHEHNH.

ITo HameMy MHEHHIO, HANOOMBIIYO 3PPEKTUBHOCTH XPOMATOTrpaduIecKoro pa3aeieHus Ui OpraHuyec-
KHX COCIMHECHHA MOXXHO JOCTHYb IPHU MCHONIB30BaHUHU ruapokcmianatuta kaiusius (I'K). CymecTtyromme
JTUTeparypHbie naHHbie o mpuMeHeHny 'K B kadecTBe HenonBrxHOHU (pa3sl B BOXKX sBisrorcs npotuBopedn-
BBIMH, TTO3TOMY MCCJIEJOBAHNE €T0 CBOMCTB MPECTABIAET IPAKTHIECKUI HHTEpEC.

Jleno B TOM, 4TO COIIACHO TEOPUH CTPYKTYPHO-XMMHUIECKOTO MOJICIIMPOBaHUsL, cBoMicTBa moBepxHocTH ['K
JIOJDKHBI OTIPEIEIISIThCS CBOMCTBAMH COCTABIIIIONIMX ero (hocdara U THAPOKCHIA KaIbIIUs, TAK KaK CTEXHOMET-
praecku ['K MOkHO paccmarpuBarh Kak 1BOHHY10 coiib coctasa 3Ca,(PO,), Ca(OH),, a npouHOCTS yaepkusa-
HUS TOJISIPHBIX MOJIEKYJ 4acTO OIMpPENeieTCsl MPOYHOCTHIO MOBEPXHOCTHBIX BOJAOPOAHBIX CBA3ei. Tak Kak
nosepxHocTHeie HOHBI PO > n Ca® xapakTepusyrorcs 6onee BHICOKUMH 3G (QEKTHBHBIMY 3apsAIaMH, 9€M, Ha-
IIpUMeEp, aTOMbI BOAOPO/A UM KUCIOpoia MoBepXHOCTHRIX OH-rpynn cunukaresns, To MOXHO OKHAATh, YTO
OpraHHYecKue OCHOBaHHUsS OyIyT HamOoJiee IPOYHO U CEJIEKTHBHO yAEp)KUBaThCs Ha mosepxHoctu ['K, yem
aTOMBI BOIOPOAA WM KHcjopona noBepxHocTHbIX OH-rpynn cunukarens. Teopetnueckoe 000CHOBaHKE Ta-
KAM KOPPEJSIHSIM, [0 HAllIeMy MHEHHIO, MOXKHO JaTh C MO3UIMHA MOJEIH aJICOPOIIUH C 3apsSA0BBIM KOHTPO-
JEM.

CormacHO 3TOH MOJIETH, SHEPT U acOPOIIMN OPraHNYECKUX MOJIEKYJI OTIpeiesieHa B COOTBETCTBUH C BEJIH-
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yrHaMH 3G GEKTUBHBIX 3apsiI0B UX aTOMOB M aTOMOB B MOJIEKYJIax IOJISIPHOTO PACTBOPUTEIIS:
AGBKCI‘I: AGlz - AG13' AGzz = E12 - E13' E23 = Qle/rlz - Q1Q3/1‘13- QzQs*/rzz’

rne uHaekcamu 1, 2 u 3 0603HaUYeHBI, COOTBETCTBEHHO, aJCOPOCHT, aacopOar U pacTBOPUTEIb;
AG,  —9KCIIEpUMEHTANILHO ONPE/IENAeMas SHEPTHs A/ICOPOIIH, E,; - 5Heprus KyJTOHOBCKOTO B3aHMOJICHCTBHS,
AG , - cBOOOIHAS SHEPTHS B3aMMOJIEHCTBHS MEXTy aficopbarom u agcopoentom , AG , u AG,, - Hepruu cobBa-
Tanuu ajacopbenta u ancopbara; Q, - a3QpdeKTHBHBIE 3aps/Ibl aTOMOB “PEAKIMOHHBIX” HEHTPOB a1CcopOeHTa,
ajcopbarta M pacTBOPHUTEIS, I, - MEXXAaTOMHBIC PACCTOSIHHS B a/ICOpPOLIMOHHBIX U COJNBBATAIMOHHBIX KOMILICK-
cax.

C nensio uccnenoBanus cBoicTs I'K npu ucnonp30BaHUN €ro B KaUECTBE HETOABIKHON (ha3bl HAMH ObLI
U3y4YeH psJ OPTraHUYEeCcKUX coeArHEeHUH Ha kosoHke 'K u mpoBeneH cpaBHUTENBHBIN aHAJIN3 €r0 CBOWCTB C
M3BECTHBIM XpOMarorpauuecKkuM agcopOeHTOM - CHIIUKareaeM.

YcraHOBIEHO, UTO pa3inudue B KoidudecTBe 3Q(EKTHBHBIX 3apsI0B aTOMOB BOJOPO/Ia Ha IIOBEPXHOCTH CH-
mukarenst ¥ POH-rpynn I'K — npuunna pa3nuyms ux agcopOIMOHHBIX CBOICTB.

[peanoxenHast MozeNb aiIcOPOIIH TTO3BOJISIET OOBSCHUTH COBOKYITHOCTh SKCIIEPUMEHTAILHBIX JaHHBIX U
MOXXET OBITh MCIIOJIb30BaHa AJISl IPOrHO3UPOBAHUS TOBEPXHOCTHBIX cBocTB ['K.

3ABE3IIEYEHHSI APBITPA’KHOI CITPOMOXKHOCTI PE3YJIBTATIB BUMIPOBAHb
KOHHEHTPAIIU 3ABPYTHIOIOYUX PEYOBHUH ITPU 3JIMCHEHHI JTEPKABHOI'O
KOHTPOJIIO 3A TOAEPKAHHAM NPUPOJOOXOPOHHOI'O 3BAKOHOJABCTBA

Kaniniuenko O.0., YUep6a O.B.

Yrpaincoruii nayxogo-oocaionutl incmumym exonoziunux npoonem (YxpHI/IEII),
61166, m. Xapxis, eyn. baxynina, 6; vasyuki@niiep.kharkov.ua

[lepBunHOIO iH(MOpPMAITi€rO 1S TPUHHATTA YIPaBIIHCHKUX PillleHb IPH 3[IHCHEHH] JIEP>KaBHOTO KOHTPO-
IO 32 JIOAEPKAaHHSIM BUMOT MPHPOJOOXOPOHHOTO 3aKOHOJABCTBA € Pe3yJbTaTH BUMIpIOBaHb KOHIIEHTpAIIiH
3a0pyIHIOIOUMX PEYOBHH B 00’ €KTaX JOBKULIS, CKUAAX Ta BUKHIAX 3a0pPYIHIOIOYMX PEUOBHH.

Li pe3ynbrary, y pa3i BCTaHOBIIEHHS (JaKkTy MEPEBUIICHHS HOPMATHBIB €KOJIOTI9HOT O€3MeKH, BHKOPHUCTO-
BYIOThCS Tipo3ainamu [epxaBHoi exonoriunoi incnekmii (JIEI), Ha siki moknageno GyHKIIT gep>kaBHOTO KOH-
TPOJIIO 33 TOTPUMAHHSIM IPUPOTOOXOPOHHOTO 3aKOHOIABCTBA, ISl HApaXyBaHHs 30MTKIB, 3aIOISTHUX AepiKaBi
HiAMTPUEMCTBAMHU-TIPHPOIOKOPHCTYBayaMy BHACTIIOK HOTo opymeHHs. DakT HapaxyBaHHs 30UTKY Ta/4u OTO
BEJIMYMHA HEPIJKO CTAIOTh IIPEAMETOM CYTIIEPEYHOCTEH MK KOHTPOTIOIOUMMH OpraHaMy Ta IiAIPUEMCTBAMH.
VY pa3zi BiIMOBH MIiANPUEMCTBA BiJl JOOPOBUILHOTO 3a/I0BIIBHEHHS BUCTABJICHOT MPETCH3IT Ta BIAIIKOAYBaHHS
HapaxoBaHOTo 30UTKy TepuTopiansHuil mixpo3nin AEl mis cTarHeHHs HOro cyMu y BCTaHOBJICHOMY 3aKOHO-
JIABCTBOM TOPAAKY 0(hOPMITIOE i Tepeiae mo30B J0 rOCIOAapPChKOro cyay. Pesynbrar po3misganHs KOHQIIKTY
IIJTKOM 3aJISKHUTH BiJl JIOKa30BOCTI MaTepiaiiB MMO30BY YW apryMEHTIB HOTO OCKap>KeHHS MPOTHBHOIO CTOPO-
HOIO, 30KpeMa, BiJ apOiTpa)XKHOT CIIPOMOKHOCTI pe3yibTaTiB BUMIPIOBaHb, SIKi CTAJIM BUXIAHOIO 0a3010 s
OIIIHFOBaHHA BEJIMYMHH 30UTKIB 1 BiJIIIIKOTyBaHb.

ApOiTpakHa CIIPOMOXKHICTD Pe3yJIbTaTiB BUMIPIOBAHb — SIKICTh PE3yJbTaTiB BUMIiPIOBaHb, M0 XapaKTepH-
3y€ThCsl HEOOX1THOIO TOUHICTIO Ta HAJISKHUM 0()OPMIIEHHSIM PE3yNbTaTiB, FAPAHTYE iX BU3HAHHS IOCHOIapUUM
CYIIOM TIpW BUPILICHHI KOHQIIKTIB, [MOB’3aHUX i3 HapaxXyBaHHSAM 30MTKiB, 3allOAISHUX Jep)KaBi BHACIIIOK
HOpPYLIEHHS IPUPOTOOXOPOHHOTO 3aKOHO/IABCTBA.

3anopykoro apOiTpakHOI CIIPOMOKHOCTI Pe3yJbTaTiB BUMIpIOBaHb € JOKYMEHTOBaHE MiATBEPIKCHHS X
TOYHOCTI T2 BiJIMOBIHOCTI JIiFOYMM HOPMATHBHUM JIOKyMEHTaM YCiX €TaIiB iX OTPUMaHHS.

B cBiTii npobnemu, 3HadeHHS HaOyBarOTh HE TUIBKU MEXaHI3MH ITiITBEPKEHHS IKOCTI BUMIipPIOBaHb Jia-
Ooparopii (aTecrallis Ha MPaBO BUKOHAHHS BUMIipPIOBaHb, MIXKJIA00OPATOPHI MOPIBHSHHS), @ TAKOX MEXaHI3MHU
yIpaBJIiHHS BUMIPIOBaHHSMU Ta 3a0e3eueHHs STKOCTi, po3po0IIeHi, 3Be/IeH] Ta BIPOBAKEHI B IPAKTUKY J1a00-
paropii sk 1inicHa cuctema. Bumorn 10 po3po0ieHHs Ta BIIPOBaKEHHS TAKMX CUCTEM periaMmeHToBaHo [1pa-
BUJIAMH YIIOBHOBQ)KEHHS Ta aTecTallil y aepaBHii MeTponorivnii cucremi, JJCTY ISO 10012-2003, ICTY
ISO 10013-2003, ACTY ISO/IEC 17025-2001.

OOGOB’SI3KOBHM €JIEMEHTOM TaKUX CHCTEM €, 30KpeMa, poOdoda Ipoleaypa, o periaMeHTye TOKYMEHTY-
BaHHA U BelleHHA 3amuciB. JlOKyMeHTyBaHHS BKpail HEOOXiTHE [T IPOCTEKYBAHHS Ta KOHTPOJIO JaHIIOKKA
OTPHMaHHS Pe3yJIbTaTy BUMiproBaHb. L[5 mponenypa moBnaHa nependadar 30epekeHHs IPaKTUYHO Beiei iHdop-
Marlii, TOB’513aHO1 i3 MPOBEACHHSIM BHMIpIOBaHb, MOYMHAIOUN 3 BiIOOPY Mpol 1 3aKiHUYI04H O0(HOPMIICHHIM
Ppe3yIbTaTiB.

Sx HalHOUTBII BaXKIMBUH pi3zHOBH] iHQOPMALIIHHUX peCypciB MPOTOKOIH BiOOpPY MPod Ta MPOTOKOIHU BH-
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MipIOBaHb NIOBUHHI OyTH JIOKYMEHTaMH O0COOJIMBOI YBaru Ta cyBOpoOi 3BITHOCTI. Po3pobieHni naboparopisimu
(hopMU TIPOTOKOJIIB MMOBUHHI 3a0€3MEUNTH MOXIIMBICTh HaJaHHSI HEOOXITHOI Ta JOCTaTHBOI i1HQOpMAITii It
IHTepIpeTalii pe3yIbTaTiB Ta BU3HAYSHHS CTYTICHIO TOBIpH 10 HUX.

IIpoTokon Bigbopy mpoOu MOBMHEH MaTH 1IeHTU(IKAI[IHHII HOMep i MiCTUTH BiJJOMOCTI IIPO BUMipIOBaIIb-
Hy ja0oparopiro (Ha3By, aJApecy, BiIOMUY MPUHAIICKHICTB); 00’ €KT KOHTPOJIIO (Ha3By, aipecy MiJANPHEMCTBA);
00’exT BigOOpy; Micie, naTy Ta dac BimOopy; TEXHIKy 4M 3aco0W BigOOpy i3 MOCHIIaHHSM Ha HOPMATUBHUI
JOKYMEHT, 1110 BCTaHOBJIIOE MOPSIOK 1 paBuia BigOopy; mudp, Bua, Macy (00’eM) mpoOH; XapaKTepUCTUKY
Tapy; HOMEHKJIATy Py ITOKa3HUKIB KOHTPOJIIO; MPOILEAYPY KOHCEPBYBaHHA (32 HEOOX1THOCTI); Bi3yallbHY, Opra-
HOJICTITUYHY XapaKTePUCTUKY TPOOH; METEOPOJIOTIUHI Ta iHIII YMOBH BiIOOpY; MiMKUCH OCaI0BOi 0COOH, 110
3MiCHIOBaNA BiOip, Ta IHIINX MPUCYTHIX MPH BigOopi odimiifHUX 0cib.

[Iporokon BUMipioBaHb MOBHHEH MATH 1ACHTH(IKALIHHIIA HOMEp 1 MICTHTH BiJOMOCTI ITPO BUMIpPIOBaJIbHY
naboparopiro (Ha3By, aJipecy, BiIOMUYy NPHUHAIEKHICTb); TPaBOUNHHICTh BUKOHAHHS BUMIpPIOBaHb (TTOCHIIAHHS
Ha CBIIONTBO PO aTecTallilo Ha MPaBo BUKOHAHHS BUMIPIOBaHb); 00’ €KT KOHTPOIIO (Ha3BY, aipecy MiApHEM-
CTBa); 00 €KT BUMIpPIOBAaHHS i3 MOCHJIAHHAM Ha ieHTH(]IKAIIHIA HOMEp MPOTOKONY BimOOpy mpodwu; mary
BUKOHAHHS BUMipIOBaHb; 3aCTOCOBaHI METOIUKH BUKOHAHHS BUMIPIOBaHb; METPOJIOTIYHE IMiATBEPIKCHHSI 3aC-
TOCOBaHMX 3aC001B BUMIPIOBAIbHOI TEXHIKM; HA3BH IMIOKA3HUKIB Ta pe3yJIbTAaTH IX BUMiPIOBaHb i3 TO3HAYEHHIM
OJIMHUIIb BUMIPIOBaHb; XapaKTEPUCTUKU TTOXUOKH; MiANUCH HAaYallbHUKA JabopaTopii Ta BUKOHABIIIB.

Sk mxepeno nepBUHHOI iHQOpPMAIii BaXKITUBY POJIb BiirparoTh J1aOOPaTOpHi Ta poOOdi KypHAIH BUKO-
HABIIiB. YCi BUXIiJIHI JaHi, CIOCTEPEIKEHHs, Pe3yIBTaTH BUMIPIOBaHb, O0YHCIICHHS HE0OXiTHO 3aHOTOBYBaTH B
JKYpHaJIH Ha MOMEHT X orpuManHs. [Ipu npomy iHdopmalis moBHHHA OYTH AOCTaTHBHOIO JUIS iJeHTU(IKaIT
(hakTOpiB, 10 MOXKYTH BIUTMHYTH Ha SIKICTh PE3YJIbTaTiB BUMIipPIOBaHb, 1 17151 3a0€e3edeHHs] MOYKIIMBOCTI AyOJIrO-
BaHHS BUMIipIOBaHb 32 YMOB MaKCHMAIIbHO HAOJMKEHUX JI0 TOYAaTKOBHX. B 3ammcax ykazyroTh KOHKPETHE 3aB-
JaHHs, HOMEp NMPOoOH, Yac BUKOHAHHS BHMIiPIOBaHb, BUJI Ta PE3yJIbTATH HEPEBIPKH PE3yJIbTaTiB BUMipPIOBaHb,
MOYKJIMBI BiIXHJICHHSI B1Jl METOJIMKYA BUKOHAHHS BUMIipIOBaHb. JJabopaTtopHa JOKyMeHTallis, OB’ s3aHa 3 BUM-
IpIOBaHHSMH, IOBHHHA OYTH 3aXHIIEHOIO BiJl HECAaHKIIIOHOBAHOTO JIOCTYITY, 3HUIIECHHS, OIIKO/KEHHS Ta BHE-
CEeHHS 3MiH. By/b-siKi po3eyarky i3 3ac00iB BUMIPIOBAIIbHOT TEXHIKU MAMUCYIOTHCS BUKOHABIIEM, JaTYIOThCS,
Ha HHUX MIPOCTABIISETHCS HOMEP MPOOH.

JlaGopaTopHa HisIbHICTh TOBUHHA Mepe0ayaTy He TUIbKY 3aCTOCYBaHHS HEOOXITHUX 3aC001B METPOJIOTI-
YHOTO 3a0€e3MeYeHH s, aJle 1 HaJIe)KHe JOKYMEHTYBAHHS KOXKHOTO Ba)KJIIMBOTO €JIEMEHTA CHCTEMH, HaIPHUKJIA],
NPOIIECiB METPOJIOTIYHOTO MiATBEPIKEHHS 3aC001B BUMIPIOBAIBHOI TeXHIKU (TIOBipKa, BCTAHOBJICHHS Tpaj1y-
IOBAJIbHOT XapaKTEPUCTHKH ), KOHTPOJIIO SIKOCTI BUMipIOBAaHb TOILO.

Takum uuHOM, TipobileMa apOiTpakHOI CIIPOMOXKHOCTI Pe3yJIbTaTiB BUMIpIOBaHb — MPOOJeMa HE TiTbKH
METPOIIOTIYHOTO XapakKTepy, ajie, y 3Ha4Hiil Mipi, opraHi3amiifHo-MeHeKEPCHKOTO Xapakrepy. Bupinryerscs
BOHA, K METO/IaMH HAyKOBOi METPOJIOTIi Ta JOTPUMaHHSM BHMOT 3aKOHOAABYOI METPOJIOTii, TaK 1 HUIIXOM
3aIpOBa/UKEHHS CHCTEM YIPaBIiHHS BUMIPIOBAHHIMU 1 3a0€31IEYSHHS IKOCTI BUMIPIOBaHb, 10 € IPOJOBKEH-
HSM 1 pO3BUTKOM 3arajbHOCBITOBOI TEHACHIIIT 3 SKOCTI.

IMNPUMEHEHUE ®JIOKYISAHTOB ITPU OYUCTKE CTOYHBIX BO/JI 'OPOJACKHUX
MOJIOKO3ABO/10B

Kenrsuna C.10.

Hayuonanvuwiii ynueepcumem xopabnecmpoenus um. aom. Maxaposa
54025, Huxonaes, np. I'epoes Cmanunepaoa, 9; sk21@rambler.ru

B nocneanue roapl pe3ko BO3POCIIO MPOU3BOICTBO MOJIOUHBIX M KUCJIOMOJIOUHBIX MPOAYKTOB, POU3BOIU-
MBIX Ha KPYITHBIX MOJIOKOTIEpepadaThIBaoNnnX 3aBogax. KommuecTBO CTOUHBIX BOM ATHX HPEAIPUITHHA JOCTH-
raet 1000 m*/cyTkn.

OTH BOIBI, COPOIIEHHBIC 0€3 HAJISKAIICH OUUCTKH B TPUPOHBIC BOJIOEMbI, MOT'YT PUBECTH K MAaCCOBOM
rubenu peid U APYTUX BOJHBIX OPTaHU3MOB, YTO CBSI3aHO C WCIIOJIB30BAHUEM ST OKUCIICHUS OPTaHHYECKUX
KOMITOHEHTOB 3THX CTOKOB PACTBOPEHHOTO B BOJie KHcIopoa. KpoMe Toro, opraHudeckre KUCiIoTH (B OCHOB-
HOM, MOJIOYHAsT), 00pa3yromIuecs B Mpolecce CKUCaHMs MOJIOKa MPH MOJTYYeHHH TBOPOTa, Keupa U JpyTrux
KHCJIOMOJIOYHBIX TIPOIYKTOB, TOAKUCIISIOT CTOYHBIE BOJBI 10 pH 3-4.

Hauboinee BaxxHBIME TIOKa3aTesiMu CTOYHBIX BOJ sBisroTcs BennmunHbl XIIK u BIIK, pH, B3Bemennsle
BelIeCcTBa (CyXOi OCTaToK).
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Benuunna pH oOycnoBneHa 0cCOOEHHOCTIMH TEXHOJIOTHMUYECKOTO MPOIecCa U aCCOPTUMEHTOM BBIITyCKae-
MO mpoAyKuuu. i FOpOACKUX MOJIOKO3aBOA0B, BBITYCKAIOLTNX KHCIOMOJIOYHYIO ITpoaykuuto pH cocrasmns-
et 3,5-4, nuist ChIPOJIENTbHBIX 3aBOJIOB OHA NMPHOMKASTCS K HEUTPabHON HITH CIIa00IIETIOUHON.

Hannune B3BEIIEHHBIX BEMIECTB OOYCIIOBICHO MOMAaHHEM B CTOYHBIC BOABI TBEPIBIX MPOLYKTOB Mepe-
paboTKK MOJIOKa U 4YacTuIl rpsi3u. boublnyto dacts B3Becel (10 90%) COCTaBISIFOT OPraHU4eCKUE BEIIeCTBa
OenkoBOro MpoucxoxaeHus. KoHieHTpaiys ux KojiebnaeTcs B MMPOKUX mpesenax — ot 55 no 1200 mr/n, B
cpendem 300—600 mr/m.

Xumuueckoe notpedienue kucioposa (XI1K) BeipakaeT coOO0M KOJIUYECTBO KUCIOPOAA, PACTBOPEHHOTO
B BOJIE, HEOOXOIMMOE JIJIsl OKMCIICHHS TOJIBKO oprannieckux BemecTs. Yamie Bcero XI1K onpenensitor 6uxpo-
MAaTHBIM METOJOM (XHKCr). DTa BeTUYMHA CHIIBHO KOJICOIETCS B 3aBUCUMOCTH OT CTa Uil TPOU3BOJICTBEHHOTO
mporecca, Mo3TOMY CTOKH YPaBHUBAIOT, UCIIOIB3YS a3pUpPyEMbIe YCPEAHUTEIH.

Bruoxumnyeckoe norpebienue kuciaopona (BITK) — sxBuBaneHTHOE KOTMYECTBO KUCIOPOAA, HEOOXOUMOE
JUIsE OMOXMMUYECKOTO OKHCIICHUSI OPraHUYeCKHUX BelIecTB. [IpofomKuTebHOCTE OHOXUMHYECKOTO OKHUCIIe-
HUSI B HCIIBITYEMOH NPO0E 3aBUCUT, IIIaBHBIM 00pa30oM, OT KoJndecTBa OaKTepHii, BBOAUMBIX B )KHIKOCTb H B
MEHBIIEH CTEnenu OT cocTaba ctounbX Box. BIIK = cocrasmser 80-84% XIIK. IlepecyeTnbiit koo puument
nepexoza ot Besmunnbl BIIK k BIIK = pasen 1,4.

CrangapTHbIE CXEMbl OYMCTKH MPEINONAraloT CTaAud MEXaHNYeCKOW U OMOXUMHUYECKOH OYHCTKH, KOTO-
pble, KaK IPaBWIIO, HE JAl0T CHIKEHUS MOKa3areyieil 10 PEeKOMEHAyeMOro YPOBHSI.

MBI H3y4niIi BO3MOXKHOCTHU ITPUMEHEHUS JOIIOTHUTENbHBIX 3P QEeKTUBHBIX Onepanuii OUUCTKH — KOATryJLs-
MY ¥ QIIOKYIISLINY.

B xauectBe KoaryyissHTOB ObLIM OIIPOOOBAHBI TPAAULUOHHBIC PEAreHTHI, LTMPOKO PUMEHAEMBbIE 1151 3TOTO
Ipolecca — CEpHOKUCIIBIA aTIOMUHHUN U TTOJIMOKCUXIIOPUIBI aTIOMHUHUS, JKEJIe30 XJIOPHOE M U3BECTh Heraie-
Hast. Hanmyume pe3ynasrarsl ObUIM JOCTUTHYTHI IPU MCIIOIb30BAaHUM HETAllCHOH n3BecTH. Bo-nepBhix, n3
BCEX KOAryJIsiHTOB OHa SIBISETCs HanboJiee ACEeBbIM IPOAYKTOM, BO-BTOPBIX, €€ IPUMEHEHUE He TpeOyeT 10-
HOJHUTEIBHOTO O/IIETa4BaHNS C HCIIOIb30BAaHUEM KayCTHUECKON COMbl, B-TPEThUX, HOHBI KaJIbLus 00pasy-
10T C AaHHOHAMHU OPraHMYECKUX KUCIIOT MaJIOPacCTBOPUMBIE COJIM, KOTOPhIE XOPOIIO COPOMPYIOTCS] Ha OBEPX-
HOCTH 4YacTHI] FallleHOH u3BeCcTH. [IpMeHeHre B KauecTBe KOAryJIsiHTa HEerallleHO H3BECTH UMEET CBOH OCO-
6enHOcTH. OCHOBHBIM KOMIIOHEHTOM peareHTa apisiercs: okcua kanbius — CaO. Ilpu yBenmueHun copepxa-
HUs1 KapOOHaTa KalbLUs PE3KO YXYAIIAIOTCs Koary/sIIMOHHBIE CBOIICTBA peareHra.

B kagectBe (hi10KyIIHTOB OBLIM OIIPOOOBAHBI KATHOHHBIE M HEMOHOTEHHBIE (IIOKYIAHTHI. M3ydanocs ¢io-
KyJUpYIoIee JeiicTBHe HEMOHOTEHHBIX (MJIOKYIISTHTOB — OJHaKpuiIaMuI-Trens (ammuadnbiid, TY 6-01-1049-92,
8%-nblIi1, mpon3BoAcTBO Poccust), BBICOKOMONEKYIISIPHBIX MOMHaKpuinaMunoB Fennopol N200 E (M3roToBUTENH
Kemira, ®uansanus), Magnafloc Mf 351 (npowmsBonutens Ciba, I'epmanust). V3 KaTHOHHBIX (DIOKYIISTHTOB
ObUIH OIPOOOBAHBI COMOJUMEPHI AKPUIIAMHU/IA M TPUMETHIIAMMOHUI 3THakpuiara Zetag 7655 (M = 10 muH,
MI0THOCTH 3apsiaa S0 %), Zetag 7557 (M = 7 muH, mnotHOCTE 3apsna 50%), Zetag 7652 (M = 16 muH, mioT-
HOCTH 3apsna 50 %), Zetag 7689 (M = 14 muH, ioTHOCTH 3apsiaa 70-80%), Zetag 7623 (M = 14 muH, mioT-
HOCTh 3apsana 30%), HuzkomonekynspHoro (M < 1 miH) comonuMepa JTUMETHIAMUHA U aJTHIXJIOpUIA
(polydadmac) Magnafloc 368 (npoussomutens Ciba, I'epmanus).

Haunyumme pe3ynbrarhl oKa3ail BHICOKOMOJIEKYJISIpHBIE HEHOHOTEHHBIC TMoNMaKpuiaMuibsl. Huskomo-
JIEKYJISPHBIN TTOMTMAKPUII-TENIb PAKTHYECKU He 00pa30BbIBaj XJIoMbs. KaTHOHHBIE (IOKYISHTHI XOPOIIO ce0s
3apEeKOMEHJIOBAJIH [T CTOYHBIX BOJI C TIOBBIIICHHBIM cojiep)kaHueM aHHOHHBIX [TAB, kKoTopbie ocTynamor B
BOJIbI TIPH MOMKe 000pYIOBaHUS U CTHUPKE CIEIONSK bl BeanyHa MOIeKyIsIpHOH Macchl MPaKTUYECKU HE
BIIMSUIA Ha TIpoIiece QIIOKYISIHH, JIyUIIyiO QIOKYITHPYIOIIYI0 CIOCOOHOCTh MMEIOT PEareHThI C BHICOKOH IIOT-
HOCTBIO 3apA/a.

[pomnecchl Koarynsanuu U GIOKYJSIIAN U3yYAIUCh HA pEATbHBIX CTOYHBIX BOJIaX TOPOACKOTO MOJIOKO3aBO-
Ja. DKCIEpPUMEHTHI POBOIMWIINCH B JIUTPOBBIX CTaKaHAX €MKOCTBIO | JI TIpH IMOCTOSTHHOM TepeMEelINBaHIH
MEIIAIKaMH C PEeryaupyeMoi ckopocThio oT 3 o 30 06/mMuH npu Temmneparype +15...+30°C.

OnrtumanbsHble pe3yabTaThl JOCTUTAINCH MPU CIEAYIONIMX KOHIEHTPALHUsIX peareHToB. Jlo3a BBOIMMOTO
KOaryJIsiHTa COCTaBJIsAIa 3 MJI CyCIIEH3UH ralieHol u3BecTH Ha 1 J1 ctouHoi Boabl. ONTHMaIbHOE BpeMs Iepe-
MmemuBanus — 1 MuH. Habmonanock yeTkoe oOpa3oBaHHe B3BECH TPYAHOPACTBOPUMBIX KAJIBIIUEBBIX COJEH.
[Tocne oOpa3zoBaHus B3BECH B peakIIMOHHBIE cocy q00apmsuu 3 mi 0,1%-ro BogHOTO pactBopa QIIOKYISHTA H
npoxoiikaiu nepeMeniuBanre. CKOpoCcTh BpalieHus yMmeHbinamu 10 10—15 o6/mun. B Teuenue 1-2 MuH Ha-
Omrofanock 0Opa3oBaHKe KPYITHBIX OOBEMHBIX XJIONBEB, KOTOPBIE OCEeNad B TeueHre 1-2 MuH (BbIcOTa oce/a-
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HUs cocTaBisuia 15 cm). CrymieHue ocasika HaOIONANoCh enle B TeueHne 2—3 MUHYT. OCHOBHBIC ITOKa3aTenn
KauecTBa CTOYHBIX BOJI ITPECTABICHBI B TAOIUIIC.

Tabnruya. OCHOBHBIE XapaKTEPUCTUKH CTOUHBIX BOJI TOPOJCKUX MOJIOKO3aBO/IOB

No Hopwma Ha cGpoce Bennumna mokazarenst
Ilokazarenu
/n B TOpKaHaIN3aLHI0 Jo ouuctku | Ilocne ouuctku
2 pH 6,5-9 3,6 8,5-9,0
4 BsBemennrie BelecTna, Mr/i 318 630 25
5 Cyxoit ocTaTok, Mr/JI 1000,0 920 380
6 | XIKc, Mr Oy/nm’ 600 3000 1100
7 BIIK;s mr Oo/mm’ 240 2600 1000
8 | BIIK g Mr Oo/um’ 3700 1200

JlaHHbIe TaONUIBI TOKA3bIBAIOT, YTO BBEICHUE ITOTOIHUTENBHBIX OMEpanid KOAarylIanud U (QIOKYISAIHN
3HAYUTEIHHO YAy4IlIaeT OCHOBHBIE ITOKA3aTeNM Ka4eCTBa BOJ U MOTYT IIPUMEHSATHCS B COUETAHUH C MEXaHH-
YEeCKON 1 OMOXUMHYECKON OUYHMCTKOM.

JJIOMUHECHEHTHOE ONNIPEAEJIEHUE ITPASEOJIUMA C UCITIOJIb30OBAHUEM
HOBBIX AHAJIMTUYECKUX ®OPM

Kupusk A.B., Memikosa C.b.

Quzuxo-xumuueckutl uncmumym um. A.B. boeamckoeo HAH Yxpaunwi
65080 Ooecca, Jliocmoopghckas dop., 86; s _meshkova@ukr.net

Hapsny ¢ ¢usndeckumu, QU3NKO-XUMUYECKUMH, JPYTUMH METOAaMU ONpeneneHus jJantaHunos (Ln)
JIFOMHMHECIICHTHBII Hallesl IPUMEHEHNE B aHAIN3€ KaK YyBCTBUTEIBHBIN U CEICKTUBHBIN, OJ1arogapst xapakre-
puctudeckoi 4{f-1roMuHecneHIH UX HoHOB. IIpu 3ToM Hanbosee 3P PeKTUBHO JIIOMUHECLIEHTHOE OTIpeese-
Hue Sm, Eu, Tb, Dy, Nd, Yb npu ucmonb30BaHUM B KaueCTBE aHAIUTHYECKUX (POPM WX pasHOIWTAHTHBIX
coeaunenuit. Onpenenenue Pr mpoBoasT peHTreHo(IyopeceHTHBIM METOAOM JIH00 (ITyOpEeCLEHTHBIM C UC-
HoJIb30BaHKMEM Kpuctauiodocdopos. M3BecTHa nuib onHa paboTa, B KOTOpoil Pr onpexnernsiin B pacTBopax
nocje pasjioXkeHHe FOPHBIX Mopoj ¢ Bo3Oyxaenuem B f-d momocy mepenoca sapsana (A, =218 Hwm,
A, =273 nm). B niuteparype onucana Takke Habnrogaemas B BuauMoi 1 MK obnacTax cnekrpa ciabas TIIoMH-
HecleHus B-ankeToHaroB Pr, OHAKO JTIOMUHECIIEHTHOE OTPEICIICHNE €r0 B PACTBOPAX KOMIUICKCHBIX COC/IHU-
HEHHH paHee He IPOBOAUIOCH.

C 1esnpio IOMCKa HOBBIX aHATUTHYECKUX (OPM HAMM W3y4YeHA BO3MOKHOCTh YCHJICHUS JTIOMUHECIECHIH
Pr 3a cueT nonasneHus: BHYTPUMOJIEKYJISIPHBIX [TOTEPh SHEPTUH, CBSI3aHHBIX C TYIIAIINM ACHCTBHEM MOJIEKYII
BOJIbI, IyTE€M BBEIICHHS OPIraHUYECKOr0 PaCTBOPHUTENSI, BTOPOTO JIMraHaa, 00pa3oBaHNsl HOHHOIO acCOLMaTa ¢
ITAB. HauGonee 3¢ pekTHBHBIM 0Ka3aa0Cch Pa3HOIMIaHIHOE KOMIIJIEKCOOOpa30BaHUE C BKJIIOYEHHEM B MOJIe-
Kyny B-auketoHaTa Pr TakuxX JOHOPHO-aKTHBHBIX JIMTAHIIOB, Kak o-heHantpoiut (Den), 6atodeHaHTposnH,
muantunupunmetad (JAM), muantunupunmnpormmiMetad (JAIIM) u tpuokrundocunokcua (TODO). U3
MCCIICIOBAHHBIX B-IMKETOHOB — alIKHJIbHBIX, (DEHUIBHBIX H THCHUIBHBIX POU3BO/IHBIX alleTHiIaleToHa (AA)
HaunboJjiee MEePCIeKTUBHBIMU SIBIISIIOTCS THEHUIIBHBIC, B CIIEKTPE KOMIUIEKCOB Pr ¢ kKoTopeiMu HaOmomaercs
nMHUA ¢ MakcuMyMoM 1ipu 605 M (mepexon 'D,—°H,), cBobomHas or HanoxeHus nuEui Sm (A=598 uM) n
Eu (A=612 um). BO3MOXHOCTB HCIIONB30BAHMS B @HAJIN3E DTOM JIMHUK Pr MoATBEpIKIeHA JTaHHBIMA KUHETHKH
saryxanus momubnecuenuuu: T (Eu(TTA),-JAIIM) = 180 mkc, T (Sm(TTA),-TATIM)= 65 mkc u
T (Pr(TTA), JAIIM) <1 mxc. W3 3T0r0 Takxke CIEYET, YTO MPH UCTIOIB30BAHNU TEXHUKU BPEMSPA3PEIIEHHOM
JIOMHHECIIEHIIMN MOKHO 3HAUUTENIBHO MOBBICUTH YyBCTBUTEIBLHOCTD ONpeAeeHus Pr myTeM BblieIeHNs ero
KOPOTKOXKUBYLIEH COCTABIISIOIIEH.

W3 uccnenyeMbix B-IMKETOHOB HanOOJICe BHICOKYH0 HHTEHCHBHOCTD JIFOMHHECIICHIIMH KOMILIEKCOB Pr ¢
HUMH oOecrieynBaeT npoussoaHoe AA, conepxamiee 3amecturens —CF,OCF, (cunre3nposan Hamu), ¢ oc-
TaJIbHBIMU UHTEHCUBHOCTh CHIXKaercs B psny 3amectureneii: CF , — C,F, — CF,. U3 BropeIx auranios B
HanOOJIbIIEH CTETIEHN YBEIUUUBAIOT cBeueHue Pr 6atopenantponun u JATIM.

Jnst onpenenenus Pr B oNTHYECKUX MaTepuanax BoOpan pasHonuranaueii kommeke Pr(TTA),- JIATIM,
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nockoibky TTA — poMBIIIIIEHHO BhIITyckaeMbli penapar, a JIATIM obecnieunBaeT 60JbIITYIO0 paCTBOPUMOCTD
KOMIIJICKCa, 4YeM 0aTo(peHaHTPOIUH. JTO BaKHO B YCIOBHUSIX BBICOKHX COJIEPYKAHWH MOCTOPOHHUX HOHOB H
HEOOXOJMMOCTH TOBBIIICHUS KOHIICHTPALIUK peareHTa. PerncTpanuio cCrieKTpoB MPOBOAMIIHN Ha CIIEKTPOMETpE
CIJ1-1 (JIOMO), Bo30y:xaenue — pryTHoi jJammoit JIPI-250, Beiaenss nsinydenue ¢ A=365 HM CBETO(PUIIBT-
pom YOC-4. Kak BUIHO U3 IPUBEACHHBIX B TaOIHUIIE pe3yIbTaToOB oNpeaeneHus Pr, HaliieHHbIe conepikaHus
ero pa3pab0oTaHHBIM METOZOM XOPOIIIO COBMAJAIOT C U3BECTHBIMHU IO YCIOBHIM CHHTE3a.

Tabnuya. Pesynprarsl onpenenenus Pr B ontuueckux marepuanax (n=5, P=0.95)

Ob6pazen Copnepxanue Pr % Haiineno Pr % S,
Sro.999Pr9.001AlF5 0.067 0.066+0.002 0.028
Sr0.995Pr0.00sAlFs 0.336 0.328+0.010 0.023

Sro.99Pr0.01AlFs 0.670 0.669+0.010 0.012
Sro.985P10.015A1F5 1.005 1.01340.019 0.015
Luy .s5Ing.1Pro0sBO; 3.117 3.11040.040 0.011

I[Ipenen onpenenenns Pr paspaboTanHbiM METONOM ¢ ucnoib3oBanueM komiuiekca Pr(TTA),- TATIM co-
crasinsier 0.01 MKr/m.

ONPENEJIEHUE PTYTH B ITOYBAX, JOHHBIX OTJIOKEHUSIX 1 OCAIKAX
CTOYHbIX BOJA METOAOM ATOMHO-®J1YOPECHHEHTHOU CIHEKTPOCKOIINA

Kosanenko M.C., Kanunauuenko E.A., Kynak C.A.

Vkpaunckuil HayuHo-ucciedosamenbCKull UHCIMUmym 3K0102UYecKux npoonem
61166 Xapwvros, yn. Baxynuna, 6; vasyuki@niiep.kharkov.ua

PenpesenTaruBHbIE TaHHBIE 00 YPOBHE U IMHAMUKE 3arpsi3HEHUSI 00bEKTOB OKPYKAIOIIEH IPUPOIHOI cpebl
COCTaBJISIIOT IIEPBUUHYIO HH(GOPMALIHIO, HCIONB3yEMYIO ISl OLIEHKH U POTHO3a €€ COCTOsTHUSA, (OpMHUpPOBa-
HUSI IPUPOJOOXPaHHbBIX MeponpusTuil. [loaTomy pa3paboTka 1 yCOBEpLICHCTBOBAaHHE METOIMK aHAIN3A SBIIS-
eTcst He0OX0IMMOi1 yacThio 001ero (poHTa paboT M0 OXpaHe OKPY>KaroIIeil cpesl.

Ocob6eHHo BakxHa pa3paboTKa BEICOKO3()(HEKTUBHBIX METOIMK AJIS ONIPEAEIICHNS IPUOPUTETHBIX 3arps3HU-
TeJIeH OKpY’Karolleil NpUpoIHON cpelbl, K KOTOPBIM OTHOCHUTCSI PTYyTh M €€ COCANHEHUS M3-3a TOKCUYHOCTH
(1 kmacc onacHOCTH), BBICOKOH JIETYYECTH, yCTOHYNBOCTHU B OKPY’KaIOIIEH Cpe/ie U BEICOKUX TEMIIOB HaKOILIe-
HUSL.

B pabore npeanoxeHa METOANKA ONPeaeSICHHS OOLIETO COAEPKaHNUS PTYTH B IIOYBE, JOHHBIX OTIOKEHHSX,
ocaJlkax CTOYHBIX BOJ, OCHOBaHHAs HAa METOJIe aTOMHO-(iyopecueHTHOH criekrpockonu (ADPC) B coueTaHun
C METOZIOM «XOJIOAHOTO Iapay.

Jig mccnemoBaHuiA UCTIONB30BaJM aTOMHO-(ITyopeceHTHbIN ananu3arop Millennium Merlin (¢pupmsr PS
Analytical), cocTosmuii U3 CIEAYIOINX OCHOBHBIX Y3JIOB: AByX MHOTOKaHAJIbHBIX EPUCTAIBTHUECKUX HACO-
COB C PeryJIHpyeMOil CKOPOCTBIO [UIs MOJady pacTBOPOB PEAareHTOB M 00paslia; ra30BOH CUCTEMBI; aHAIUTH-
YEeCKOM sIUeiKH; TeHepaTopa «X0JI0IHOTO apay; ONTHYECKOH CUCTEMBL; HHTepdeiica 1 TepCOHATBHOIO KOMIIb-
10Tepa.

[TockonbKy mo4Ba, JOHHBIE OTJIOXKEHUS, OCAIKN CTOYHBIX BOJ SIBIISIOTCS OOHUMH M3 HanOoJee CIOKHBIX
00BEKTOB aHAIM3a 10 COCTAaBY MATpPHUIIBI, TPEOyeTCsl THIATENFHBIN BEIOOP Omnepaliuii mpoOONOATOTOBKH, 00eC-
MIEYNBAIOLINX YCJIOBHS ONTUMAIILHOTO PA3JIOKECHUSI MAaTPUIIBI C OONBIIMM COACPKAaHHEM OPraHHYECKHX Be-
HIECTB IPH MUHUMAJIBHBIX MOTEPAX JETEPMUHAHTA M yCTPAHEHHE MEIIAIOIINX BIUSTHUMH.

[IpoBeneHsb! HccienoBaHuUs 1O BEIOOPY CMecH JUIsl pas3fioxkeHus: oOpas3uoB. st 3Toro ObUIM MPOBEPEHEI
pa3uYHbIC METOBI MOKPOTO O30JICHUS MTOYB:

- pa3lIOKECHNE CMECHIO KOHIIGHTPUPOBAHHBIX CEPHOM M a30THOM kucioT (1:1) ¢ mocnenyromieit oopadot-
KOW MepMaHraHaTOM Kallusl, mepcyab(aToM Kalus MPU Pa3indHbIX TEMIIEPaTypPHO-BPEMEHHBIX PEKU-
Max;

- CMEChI0 KOHIICHTPUPOBAHHBIX COJISTHON 1 a30THOU KucioT (3:1) ¢ mocneayromiei 00paboTkol TeMH ke
peaKTHBaMU MPH aHAJIOTHYHBIX TEMIIEPATyPHO-BPEMEHHBIX PEXKUMAX;

- KOHLIEHTPUPOBAHHBIMH COJITHOH M a30THOM KHCIOTaMH B cooTHomeHHH (3:1), HO H00aBIEHHBIMH K
00pasiry moouepenHo.
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YcraHOBIEHO, YTO Hanbonee MPEANOYTUTENBHBIM SBIISICTCS Pa3IOKEeHHE CMECHIO KOHIIEHTPUPOBAHHBIX
consiHOM U a30THOM kuciotT (3:1) ¢ mocienyroieii 00padboTkoit nepmanranaroM kanus (5%). O6paboTka 00-
pastoB ¢ HarpeBoM mpu Temneparype 50-60e B TeueHne 2 4acoB U IMIPU KOMHATHOHW TEeMIIepaType B TCUCHUE
18-20 yacoB Jar0T OJMHAKOBBIE PE3YJIBTATHI.

ONTUMU3UPOBAHBI YCIOBUS yCTPaHEHHsI MEIIAIOIIUX BIUSHUNA COMYTCTBYIOIMX KOMIIOHEHTOB, a TAKXkKe
napameTpbl paboTHl aHATU3aTOpa: CKOPOCTH ITOTOKA aproHa, MoJjad pacTBOPOB PEareHTOB, HX KOHIICHTPAIUH,
a Tak)Ke BpeMeHHOH pexxuM ananm3za (Delay time, Analysis time, Memory time).

TTocTpoeHsI TpaayHpOBOUHBIC IPa(UKY TS YETHIPEX IMHEHHBIX AUana3oHoB KoHieHTparuii: 0,02-0,2 Mxr/mm?
(yeunmernne — 1000, xoaddurpent koppensuuu — 0,9914); 0,2-2,0 mxr/am® (ycunenne — 100, koadduituent
xoppernsun — 0,9963); 2,0-20 mxr/am? (yeunenue — 10, koaddunuent koppensiun — 0,9997); 10-100 mxr/am®
(ycunenue — 1, ko3 dunuent koppensuuu — 0,9999) u onpezeneHbl NOTPEITHOCTH TPy UPOBKH.

Pa3paboranHas MeTOMKa ITO3BOJISET BBIIIOIHATH ONpeesieHHe 00IIEro ColepKaHus pTyTH B IOUBaX, J0H-
HEIX OTIOXKEHUIX M 0CaJKaX CTOYHEIX BoJ B auama3one 0,01-50 Mr/kr ¢ s, He npebimaromumu 0,17-0,08 co-
OTBETCTBEHHO.

Mertomka HCIIOIB30BaHA IPU aHAIH3E JOHHBIX OTIOKEHUH p. JlyHail 1 0caIkOB CTOYHBIX BOJI C OYUCTHBIX
coopyxenuii . Hukonaesa. KoHTponb MpaBUiIbHOCTH pe3yabTaTOB aHAN3a [0 Pa3pad0TaHHON METOHMKE OCY-
MIECTBISUICA conocTaBienneM ¢ nanHbiMu AAC-merona (mpubop Hitachi Z-8000 ¢ pTyTHO-THAPHIHON TpH-
craBkoit HFS-2), a Taxke mo metony 100aBOK.

ITPOBJIEMbI OIIPEJEJTEHNA MUKPOSJIEMEHTHOI'O COCTABA
HE®TEU U HE®TEIIPOAYKTOB

Kononsxuerit A.B.*, Koanpuyk T.H.**, AaronoBuu B.IT.***

*OAO «Jlykouin — Odeccruil Hegpmenepepabamuleaiowjull 3a600»
** CKTF ¢ OIl XU um. A.B. bocamckoeo HAH Yxpaunul
*H% - Qusuko-xumuyeckuti uncmumym um. A.B. boeamckozo HAH Yxpaunwi
65080, Ooecca, Jlrocmoopghckas dopoeza, 86, antonovich(@te.net.ua

Heo0xoquMocTh uccie10BaHusl MUKPOJIEMEHTHOTO cocTaBa HeTH U He()TePOAYKTOB 00yCIIOBIEHA Psi-
oM npuyuuH. CBeAEHUsI 0 MUKPOIJIEMEHTHOM COCTaBE CBIPOM HE(TH SBIAIOTCS €€ BaXKHOW I'€0JIOTMYECKON
XapaKTEePUCTHKOM, yKa3bIBas Ha BO3PACT HE(TH, ITyTH U HAIIPABJICHUS ee MUTrpaunu 1 ckorvienus. Copepixa-
myecs B cbIpoi He(hTH ¥ HePTENPOIYKTaX METAIJIbl MOT'YT OKa3bIBaTh 3HAYUTEIILHOE BIMSHUE HA TEXHOJIOTHU-
YeCKHe MPOLEeCCh IepepaboTKu He()TH, BEI3bIBASI KOPPO3HIO 000PYAOBAHUS, OTPABICHUS KaTalu3aTopoB, IPH-
BOJHTH K BBIOpPOCY B arMocdepy 3HaUMTEIBHOTO KOJIMYECTBA TOKCHYHBIX COSNMHEHUI MeTayuioB. B HedTsIx
obnapysxkeno 6onee 60 mukposnementoB (MD). Cpennue conepkanus MD B HedTsix yObiBatoT or 107 10
10%% (macc.) B paay: V, Fe, Ca, Ni, Na, K, Mg, Al, Hg, Zn, Mo, Cr, Cu, Co, Mn, Ba, Ge, Ag, U, Hf, La, Pb, Au,
Be, Ti, Sn. CymmapHoe cofiep>kaHie MUKPORJIEMEHTOB B HETAX 3aBHCUT OT IITyOHHBI 3aJIeTaHHs U BO3pacTa
OTJIOKCHUH. YCTaHOBJICHO, YTO YaCTh METAJJIOB BXOIUT B COCTaB CMOJIHUCTO-ac(albTeHOBOW YacTH HEPTH B
BHUJIE COJICH OpraHNYECKUX KUCIIOT, OCHOBHAS Macca METaJUIOB — B BHJIE CIIOKHBIX XeNaToB (TTOp(HUPHUHOBEIX H
JIPYTHX).

JanHas paboTta MmocBsieHa aHaTN3y UMEIOINXCSI TIUTEPAaTYPHBIX JaHHBIX O METOJax OIpeciCHUsT MUK-
PO3JIEMEHTHOT0 cocTaBa He(TeH W BBIABICHUIO OCHOBHBIX Ipo0JieM, NPENSITCTBYIOLIMX MIMPOKOMY BHEIpe-
HUIO B [IPAKTUKY aTOMHBIX CIIEKTPAJIbHBIX METOJOB MPSIMOIO aHajiu3a HeTEIPOLyKTOB.

CoorsercTBytonMe TexarndecknMu ycnoBusmu 1 'OCTamu HOpMupyetcst conepxkanue V, Ni u Fe B
HedTH (TY 39-1623-93), Pb u Mn B 6enzune (JCTY 4063-2001, 'OCT P 51105-97), V, Al u Si B ma3yTax,
BakyyMHBIX Ta3oiisax ( ISO 8217:1996, 'OCT 10433-75). TexHOMOTHYECKIMH peTIaMEeHTaMH Ha TTPOU3BOI-
CTBE HOPMHPYETCSI TAKXKE COllEpKaHNE KaTaJuTH4eCKuX s10B: Pb, As u Cu 11 chIpbst yCTaHOBOK pUPOPMUH-
ra U u30MepHu3anuy, a Takke V, Ni u Fe 1 cbIpbsl yCTaHOBOK KaTaJHMuecKoro KpekuHra. B Hedrenpomykrax
(Oen3nHAX, TU3EIBHBIX M PEAKTUBHBIX TOIJIMBAX, Maciax) Takke TpeOyeTcsl ONpPEAessITh METalIbl, HCKYCCT-
BEHHO BHOCUMBIE B Bue npucanok: Ni u Cu (6uoruner), Pb, Fe, Mn (arTnneronaropsi), Ba n Fe (anTnapmM-
ueie), Fe u Cu (anTcaxessie), Fe u Ni (karanuzatopsl ropenust), Mo (autudpukunonnsie), Al u Cr (mpupabo-
tTouHble), Mg u Ba (antuxkopposuonssie), Cr (antucraruyeckue), Zn, Cu, Sn, Pb, Mo, Ca, Mg (npucauku B
Macja IpoTUB U3HOCA).

IlepeuncnenHble MeTaUIbI B HEPTAX MOXKHO ONPENEIATh XUMHUUECKUMHU, (PU3UKO-XUMUIECKUMU U (HU3U-
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YECKUMHU METOaMU. XUMUIECKHE METOIBI (TUTPHUMETPHYECKHIT) PEKOMEHIOBAHBI JIs OTIpEAeIICHIsI CBUHITA B
oernsunax ('OCT 13210-72) u 6apwust, kanpius ¥ nuHKa B mpucankax u Macnax (I'OCT 13538-68). B ananmze
He(TENMPOTYKTOB MIMPOKO UCIIOIB3YIOT CIIEKTPO(OTOMETpHIO | Tossiporpaduto. [[pumeHeHne JaHHBIX METO-
JIOB TpeOyeT MPOBEJCHHS OTIepalliii TOATOTOBKY MIPO0; pe3yIbTaThl aHATN3a CYIIECTBEHHO 3aBHCAT OT CIIOCO-
0a mpoOOoMOAroTOBKH (CyX0€ MM MOKpO€E 030JIeHue, dKcTpanus). [Ipu mpoBegeHNn CyXoro 030JIeHus HepTel
1 OUTYMOB BO3MOXKHBI CYIIIECTBEHHBIE IOTEPH METAJIJIOB B BHJIE JIETYYHUX METAITIOOPTaHUYECKUX KOMILIEKCOB.
Tem He MeHee, UCTIONIb30BaHNE (POTOMETPUIECKOTO METO/Ia TIOCIIE TPEIBAPUTEIBLHOTO 030JICHUS TPOOBI PEKO-
MEHJIOBAHO PSZOM OTEYECTBEHHBIX M MEKAYHAPOAHBIX HOPMAaTHBHBIX JOKYMEHTOB. Tak, ¢oTomMeTpudecKkuii
METOJI PEKOMEH IOBaH JIJisl onpeniesicHus B Oen3unax ceunia (ASTM D3341-05, ISO 3830:1993, UOP 350-82,
I'OCT 28828-90), mprmbsika (UOP 296-82, UOP 387-62), menu (UOP 144-88). Couetanue omnepariuii o3o:e-
HUSI K aTOMHO-a0COPOIIMOHHOTO WIIM aTOMHO-I9MHCCHOHHOTO METO/IOB aHAJIM3a PEKOMEHIO0BAHO IS Olpeiesie-
Husg Pb B 6ensune (UOP 52-97), Cu B macimax (ASTM D 3635-01), Al u Si B HedTsix U Mazyrax
(ASTM D 5184-01), V B Hedrenpoaykrax (ISO 8691:1994) u psana apyrux snementoB (UOP 389-04,
UOP 391-91, UOP 549-81, UOP 787-78, UOP 800-79, UOP 848-84) B nedrenpoaykrax. OqHako Hanbosnee
nepcrieKTUBeH U 3G (GEeKTUBEH MPSAMON aHAIN3 He(TENPOIYKTOB C MPUBJIEICHUEM aTOMHO-a0COPOIIMOHHOTO
WJIH aTOMHO-3MHCCHOHHOTO C MHIYKTUBHO-CBSI3aHHOM IJIa3MOii MEeTOJIOB. /laHHBIE METOIbI TTO3BOJISFOT MPOBO-
JTUTH OTIpE/IeTICHIE METAIIJIOB C BBICOKOW YYBCTBUTEIBHOCTHIO U B IIUPOKOM JTHAITa30HE KOHIICHTPAIIHA TTOCIe
pa3basieHus P00 HEPTEPOYKTOB OAXOASIIUM pacTBopuTeneM. [Ipsmoii atToMHO-a0cOopOIIMOHHBII METO
pexoMeHnoBaH s onpenenenus Pb B 6ensmHax (ASTM D 3237-02, ACTY EN 237:2003, TOCT P
51942-2002), a raxxe Na, Ca, V, Mn, Ba, Mg, Ni, Fe B HedTs1x, HedTenpomykTax u maciax (ASTM D 4951-02,
ASTM D 3605-00, ASTM D4628-02, ASTM D 5863-00). JIommoIHATEIHHBIM JOCTOMHCTBOM aTOMHO-YMHUCCH-
OHHOI'O aHaJIM3a C UHIyKTUBHO-CBSI3aHHOM IIa3MOH SIBIISIETCS €10 MHOT0AJIeMEeHTHOCTS. [Ipsimoit ADMC-UCII
METOJl PEKOMEHI0BaH /UIsi MHOTO3JIEMEHTHOTO aHaJIM3a Macell, ra30TypOMHHBIX U AU3eJIbHBIX TOIUB (ASTM
D 5185-02, ASTM D 4951-02, ASTM D 7111-05, ASTM D 7151-05, ASTM D 6595-00, ASTM D 6728-01).
OcHoBHO# Tpo0IIeMOH TIPU UCTIOJIE30BAHUH TPSIMBIX aTOMHO-CIIEKTPAIILHBIX METOIOB aHAIIN3a HEPTEIPOIyK-
TOB SIBJISIETCSI CO3J]aHNE CTAHIAPTHBIX 00Pa3IIOB, aJICKBaTHBIX MO COCTaBY aHAIM3UpyeMoii ipobe. [penoxe-
HO MPOBOJIMTH aHOJAHOE PACTBOPEHHE METAIJIOB B OPraHMYECKOM PacTBOPHUTENE, TOTOBUTH CTaHJIAPTHEBIE 00-
Ppasiibl pACTBOPEHNEM OKCHJIOB M COJIEH B CMECH OPTaHUYECKUX PACTBOPUTEIIEH, HCTIONB30BaTh PACTBOPHI CYJIb-
(oHaTOB, 2-3TUIIKCAHTOTCHATOB, IUKJIOTEKCAHOYy THPATOB, AllCTUIIAIIETOHATOB, JIAyPaTOB, KAPOOKCUIIATOB B Ka-
YecTBe IpaJynpoBouHbIX. OHaKO TpolieMa ajekBaTHOro dTanoHupoBanud mnpsimoro AODMC-UCII merona
aHann3a HeTENPOAYKTOB TpeOyeT CUCTEMAaTHIEeCKUX UCCIIEIOBAaHUH U HayYHO-000CHOBAHHOTO PEILICHHSI.

HOBI AHAJIITUYHI ®OPMH HA OCHOBI IOHHUX ACOLIATIB
JJIsA BUBHAYEHHSA TUKJIO®EHAKY TA ACIIIPUHY

Kopwmorr XX.0.!, T'yuska 1.I1.!, Jlaranoscekuit A.B.!, basens 51.P.2

'Bonuncwruti Oepoicasnuil ynisepcumem im. Jleci Yepainku,
43021, m. JIyyok, np. Boni, 13; kormosh@univer.lutsk.ua
2Vuigepcumem in. IT.H. llagpapuxa, Crosaxis,

04154, m. Kowiye, eyn. Mozewosa, 11, yaroslav.bazel@upjs.sk

BaxuBicTh XiMIYHOTO KOHTPOJTIO (hapManeBTHIHOT POIYKIii, BUMarae po3poOKH BUCOKOUY TIMBHX, TIPO-
CTHX, HAMIWHIIIKX Ta TOYHUX aHATITUIHUX METOIUK.

JlikapchKi penapary, 30KpeMa, TMKIo(PeHaK Ta acliphH, HIMPOKO 3aCTOCOBYIOTHCS Y Cy4acHid Tepares-
TUYHIN TPaKTHULI.

Huknodenax, 2-[(2,6-quxnopodenin)amino |oensen amerar (JIK), cunrernynuii He cTepoiqHuii Oosie3ac-
NOKIMIMBHI Ta JKapO3HIDKYIOUMH Mpernapar, 10 BUKOPUCTOBYETHCS MPH Niepediry 0ararbox XxBopooO, sK, Ha-
NPUKJIa]l, PeBMaToiTHOTO apTPUTY, OCTEO0ATPUTY, PEBMaTU3Mi, IPH MOIIKOJKEHHsI CyT100. BUKOpUCTOBYIOTD Y
BUIISITI TAOJIETOK, 1H’ €KIlIH Ta Ma3€ei.

Caminunar (CK) Ta #ioro aHanoru, ik, Hanpukiaf, anerwicanimmiar (actipus) (ACK) edexTHBHO BUKOpH-
CTOBYIOTH Y pi3HuX popmax. CK mae nerky antucentuuny nito. ACK nposBiisie ;kapOo3HIKYI0UY JTi10, CITOBIJTb-
HIO€ 010CHHTE3 POCTATNIAaHANHY.

[Toxazano, mo JK, CK ta ACK ytBOproroTs ioHHi acomiaru (IA) 3 ocHoBanMu GapeHuKamu (OB), axi
MOXYTb OyTH €)EKTHBHUMH aHAIII THIHUMHU (hOpMaMU JUTs iX BU3HAUeHHs. BUKoprcTOBYBai OapBHHUKH Pi3HAX
KJIaciB — TpUQeHIIMETaHOBI, pogaMiHOBI, oJiMeTnHOBI. (HaMu 3amponoHOBaHO AeKiNbKa BapiaHTIB CIEK-
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TPOCKOIIYHOTO 3aCTOCYBaHHS JOCHiIKeHnX [A:
- eKCTpaKisg [A opraHiYHUMH PO3UMHHHUKAMH 3 CIIEKTPOPOTOMETPUIHUM ab0 CIEKTPOIyOpUMETpHY-
HUM JETCKTYBaHHSIM;
- 0e3 eKCTpaKIfHUN BapiaHT CEKTPOPOTOMETDii;
- CIIEKTPOCKOIIiS Pe30HaHCHOTO PeneiBchkoro po3citoBaHHS.

Bugineni y tBepaomMy BUIVIsiAI A BUKOPHCTOBYBAJHM SIK €IEKTPOLOAKTUBHUX PEUOBUH 10HOCENECKTHBHUX
enexrponis (ICE):

- mnactudikoBaHUX MeMOpaH Ha 0cHOBI nomiBiHITXIOpHAY (IIBX);
- BYIVICLIEBO-TIACTOBI €JIEKTPOAH.

OnrtrMmizoBaHi yMOBH ITPOBEIEHHS PEaKIii: KUCIOTHICTh CEpElOBHILA, I0HHA CHJIA PO3UUHY, IPUPOA EKCT-
pareHTy, KOHIIEHTpaIlii peareHTiB, 4acoBi paKTopHu Ta iH.

BcranosneHo, 1o onTuMaibHi 3Ha4eHHS aHaniTHaHOTo curHany JIK ciocrepiratorses B mexxax pH 7-10, a
st A CK pH 3-11.

[IBX meMOpaHu cuHTE3yBalli 32 THIIOBUMHU MeToaukaMu — cymim [1BX ta [A perensHo mepeminryBaiy,
BBOJMIIHM TUTacTHdikarop (AuOyTHII-, JIOKTHII-, IMHOHLI-, A1i300yTHdTanar, nuoyTuincedanar abo TpPUKpPE3 -
¢docdar) Ta po3uMHHHK (IIUKIOTEKCAHOH a00 TeTpariapodypan) i micis roMoreHizamii BUIMBAIU Y KBapLOBe
KiJIblle, oNepeIHbO BiguutioBane i mpukieeHe a0 Jamku [leTpi, Ta BUCYITYBaIH MPOTATOM JEKIIBKOX [i0.
OTtpumani MeMOpaHu npukiIetoBaiu 1o Topist [IBX-TpyOxw, B sIKy 3aJMBaIi BHYTPIIHIA PO3YHH Ta Oy CKaIH
XJIOPUI-CPIOHUH €JIeKTPOJI OPIBHSIHHSI.

VY BUMaJIKy ByJICIIEBO-MTACTOBOTO SJICKTPOY — JI0 CyMillni rpadiTtoBoro mopoiiky ta IA nomaBanu riactu-
(ikarop Ta romorenizyBanu. Onep:kaHy rOMOTeHHY Macy HAaHOCHIIU Ha TBEPIUH CTPYMOBIIBI.

B 000x Bunazkax onTUMi3yBasii CKJIad MEMOpaH Ta BUBYWIH (DAKTOPH, 110 BILUTUBAIOTH HAa CTAOUTBHICTD
MOTEHITiaTy JOCHTIKEHUX eNEKTPOIIB.

JocmimkeHo BIUIMB Pi3HUX 10HIB Ha CTa0IBHICT aHAIITHYHOTO CUTHAITY B JIOCHIKEHUX cucTeMax. Po3-
paxoBaHI OCHOBHI XiMiKO-aHaJIITHYHI XapakTepucTuku [A Ta emekrpoxiB. JliHiliHICTh enexTpogHOi QyHKIIT
BHUKOHY€Tbcs B Mexkax 1-5 pC.

Po3po6neni HoBi Metonuku BuzHavyeHHs K, CK ta ACK, ski anpoOoBaHi pu X BU3HAUYEHH] y IITYYHAX
cyMimax Ta (papmManeBTUIHAX Popmax.

EKCTPAKIIMHO-®OTOMETPUYHE BU3HAYEHHSI OCMIIO TA PYTEHIIO
3 BUKOPUCTAHHAM OCHOBHUX BAPBHUKIB

Kopwmorr XX.0.!, Koponsuyk C.1.!, bazens S1.P.2

! Bonuncwrutl Oepoicasnuil yHisepcumem im. Jleci Yepainku,
43021, m. Jlyyok, np. Boxi, 13; kormosh@univer.lutsk.ua
? Vuisepcumem im. ILHU. Illagpapuxa,
Cnosaxis, 04154, m. Kowiye, eyn. Mozewosa, 11; yaroslav.bazel@upjs.sk

Bimomo, 1o [u1st BU3Ha4eHHS MiKPOKUTBKOCTEH OCMIFO Ta PYTEHII0 IUPOKO BUKOPUCTOBYIOTHCS (hOTOMET-
PHUYHI METONIM 32 yYaCTIO OPTaHIYHUX PEareHTiB.

ExcrpakmiiiHo-(poTOMETpHYHI METOAN aHaJIi3y 3 BUKOPHCTAHHSM KaTiOHHHX OAapBHUKIB BOJIOAIIOTH BHCO-
KOIO YYTJIMBICTIO, CEIEKTHBHICTIO, €KCIIPECHICTIO Ta IMINPOKO BUKOPUCTOBYIOTHCS JIsl BU3HAYCHHS ITUPOKOTO
KOJIa €JICMEHTIB y PI3HOMAaHITHUX 00’ €KTax.

Hawmu sik peareHTH JUIs eKCTPaKILiTHO-(POTOMETPHUYHOT0 BU3HAYEHHS OCMIIO Ta PYTEHIIO A0 CIIIKEHO MOXK-
JUBICTh BUKOPUCTAHHS KaTIOHHUX TOJIMETHHOBHX OapBHHUKIB Ha OCHOBI 1,3,3-TpuMeTni-3 H-iHaomiro, 30Kpe-
ma, SHIK: O,N

BuBueHi Ta onTHMi30BaHi YMOBH (KHCIIOTHICTh BOIHOI (ha3u, KOHLEHTPALis XJIOPHI-10HIB, KOHIIEHTpAIIist
OapBHHKA, IPUPOJIU EKCTpareHTa Ta iHMHX (aKTOpPiB) yTBOPEHHS Ta EKCTPAaKIlii I0HHUX acolliaTiB OCMilo Ta
pyTeHiro. BeranoieHo, 10 BBeJeHHS Y BOAHY a3y HE3HAYHOI KiIBKOCTI BOIOPO3YMHHUX OPraHiyHHX Po3-
YUHHUKIB (IUMeTmIopMaMi] Ta iH.) MPU3BOAUTE JI0 MOKPAIIECHHS aHATITHYHOTO CUTHAITY.
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[TokxazaHa MOXKITHBICTh BU3HAYEHHS Pi3HUX (POPM OCMIFO Ta PyTEHIIO MPH X OJHOYACHIH MPUCYTHOCTI.

Pi3HMMHU cEKTPOQOTOMETPHIHUMH METO/IAaMH BCTAaHOBJIICHUH CKJIaJl I0HHUX acolliaTiB, a, TAKOX, iX Oc-
HOBHI XIMiKO-aHAJIITHYHI XapaKTEePUCTHKH.

B onTrmanbHHX yMOBaxX KOMIUIEKCOYTBOPEHHS Ta €KCTPAKIIl OCMII0 Ta PYTEHII0 HE 3aBaXKAIOTh JIYXKHI,
JY)KHO3EMEJbHI Ta PIAKICHO3EMENbHI €JIEMEHTH, HiKeJb, KOOAJIBT, IMHK, AJIFOMIHIN, XPOM Ta iH.

Po3po0iieHi HOBI BUCOKOYYTIIUBI Ta CENIEKTHBHI METOAMKH EKCTPaKIiHO-()OTOMETPUYHOTO BU3HAYCHHS
MIKpOKIJIBKOCTEH 0CMIIO Ta PyTEeHilo, sika arpoOoBaHa MpH iX BU3HAYCHHI Y MOJICIBHUX PO3UMHAX.

[Tokazana MOXKITMBICTE O€3EKCTPaKIiro BapiaHTy BU3HaueHHs pisHUX GopM Ru ta Os 3 ocHOBHHMH GapB-
HUKaMH 32 CIIEKTPaMH Pe30HAHCHOTO PeneiBChKOro po3citoBaHHS.

CHUHTE3 U IPUMEHEHME B BU3YAJIbLHOM TECTOBOM AHAJIM3E
IT'MBPUTHOI'O MATEPHAJIA HA OCHOBE KPEMHE3EMA
" KCUJIEHOJIOBOI'O OPAHKEBOI'O C ITOBBILLIEHHOMN
T'NJIPOJIUTUYECKON YCTOMYUBOCTHIO

Kopnees C.B., Xoaun 1O.B.

Xapvroeckuil nayuonanvusiil ynusepcumem um. B.H. Kapaszuna
61077, na. Ceoboovwt 4, kholin@univer.kharkov.ua

BaxxupiM HampaBiieHHEM COBPEMEHHOW aHAJIIMTHYECKON XMMMHU SBISIETCA CO3JaHHe TMOPHUIHBIX OpraHo-
MUHEpaJbHBIX MaTEPHUAJIOB, IEPCIIEKTUBHBIX B KAYECTBE TECT CUCTEM JUIA OOHAPYKEHHUS CIIEOBBIX KOJINYECTB
BBICOKOTOKCHYHBIX MOHOB TSXKEIJIBIX METAJIIOB. [IpuMeHsieMble B KaueCTBE CEJIEKTHUBHBIX aHATUTUYECKUX pe-
areHTOB METAJJIOXPOMHBIE KPACUTENIN YacTO UMEIOT BBICOKYIO pacCTBOPUMOCTH B BOJHBIX PacTBOpax M, Kak
CJICICTBUE, MaTepHabl HA UX OCHOBE 00JIalal0T HEAOCTATOYHOW YCTOMYMBOCTBIO K BBIMBIBAHHIO KPACUTEIIS.
OTOT HEOCTATOK YaCTO YCTPaHAETCs IPUMEHEHNEM B IIpOLiEcce CHHTE3a pa3nndHbIX ITAB.

Hccnenosanusi, npoBeaeHHbIE HAMU paHee [ 1], moka3aay BO3MOXHOCTb CO3AaHuUsI THOPUIHOTO MaTepuaia,
00J1a1a10111eT0 BHICOKUM CPOJICTBOM K HOHAM TSDKEJIBIX METAJUIOB, IyTEM COPOLIMOHHOIO 3aKpEeIICHHS KCHJIe-
HOJIOBOTO OpPaH>KE€BOTO Ha MOBEPXHOCTH cHiMKarens. HecMoTps Ha ynOBIETBOPUTENBHBIE XUMUKO-aHAJINTH-
YECKHE XapaKTEPUCTHKH, B BOAHBIX pacTBopax B AuanazoHe pH 1.0-6.0 BeiMbiBaeTcs 1o 10% kpacurens, 4to
JieJIaeT HEBO3MOYKHBIM €r0 MHOTOKPAaTHOE UCIIONb30BaHHE.

Hamu n3ydeHa BO3MOKHOCTB MTPUMEHEHUS 30JIb-Tellb CHHTE3a ISl CO3JJaHusl THOPUIHOTO MaTepuaia Ha
OCHOBE KpeMHe3eMa 1 KCHIIEHOJIOBOT0 opaHskeBoro. [Ipu npoBeieHnu 3016—TeNnb CHHTE3a UCTIOIB30BaJIN TEeTpa-
srokcucwiad (TOC), Boanslii pactBop rexcadropocuiukara ammonus (I'®CA) ¢ konnentpanueii ot 0,01 1o
0,5 Monb-r! (KaTamu3aTop), BOMHBIH HIIH 3TAaHOJIBHBINA PACTBOPBI KCHIICHOIOBOTO opankeBoro (KO) ¢ koHIeH-
tparmsamu 0.01 u 0.001 Mok COOTBETCTBEHHO M ATHJIOBBIN crupT. [1ody4eHHBIN B pe3yabTare peakiiuu
KaranuTuaeckoro ruapoinza TOC renp BeicymuBany ¢ nomouibio CBY uzimydeHus: B ObITOBOM MUKPOBOJIHO-
BoO# meuwn, cornacHo [2]. [lonmydeHHBIN KCeporens MPOMBIBATH JBAXKIBI IEPETHAHHON BOAOW JI0 OTPUIIATEIb-
HOU peakiuu Ha PTOpUA-UOHBL. Ha ruaponuTuieckyro yCTOMYMBOCTh MaTepraia Hanbosbliee BIUIHUE OKa-
3BIBAIOT KOJIMYECTBO U KOHIIEHTpAallHs BBEIEHHOTO B IIpollecce CUHTEe3a KaTrajau3aropa u MomHocTs CBY-u3my-
YEeHHUS IPU BBICYLIIMBAHUH. | MAPOINTHUECKYIO YCTOWYMBOCTh M3ydalid, NPUOaBiIsis K HABECKaM Marepuaia
(0.080-0.100 1) 25 ma pactBopoB HCI (pH 1.0-3.0) unm aneratabix 6ydepHbix pactBopos ¢ pH 4.0-6.0. Konu-
YEeCTBO BBIMBITOI'O KPACHUTEIISl ONPENEIISUIN CIIEKTPOPOTOMETpUIECKH. MakcuManbHasi THAPOJIUTHYECKas yC-
tortunBocTh (rorepu KO no 3.4%) nabmronanaces y o0pasua, nojyd4eHHOTO BBICYIIMBAHUEM TIellsl IPH MOLIHO-
ctu CBY uznyuyenus 600 Bt B TeueHue 7 MUH, IpU UCXOAHOM cocTaBe cMmecu: 2.5 mi TOC + 1 mn BogHOro
pactBopa KO (0.01 momnp-') + 5 mut atanosa + 2 mi Boguoro pacteopa '@CA (0.2 monb-t).

HccnenoBansl cOpOLMOHHBIE U CHIEKTPaIbHBIC XapaKTEPUCTUKH ITOJyYeHHOTO Marepuaina. B criekrpe mo-
IJIOIIEHMSI MaTepualia B BUAMMOM 001acTd HaONIONAIOTCS MOJIOCH! MOTJIOMEHNS C MaKCUMyMaMH IpH
405-410 am 1 515-520 HM; CTIEKTp UACHTHYEH CIIEKTPY THOPHUIHOTO MaTepraa, IOJTyIeHHOTO COPOIIMOHHBIM
3akpemienueM KO [1].

[Toxa3ana BO3MOXHOCTb IPUMEHEHHS JAHHOTO MaTepHaJia JUIsi BU3yaJIbHOTO TECTOBOTO OINPEACTICHHUS HOHOB
Cu?*, Zn*' u Pb*" 1 X CyMMBI.

1. Morosanova E. L. // Fresenius J. Anal. Chem. 1998. V. 361. P. 305.
2. Kopnees C.B., 10.B. Xomun // XKypn. npukin. xumun. 2005. T. 78. C. 73.
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KOHTPOJIb TPOAYKIII XAPYOBOI TEXHOJIOT'Ii, BIOTEXHOJIOT'II
TA OB’€KTIB JJOBKLJLJISI HA BMICT TOKCUMYHUX KOMIIOHEHTIB

Kocrenko €.€., I'anuyk B. /1., Xpucriancen M.I.

Hayionanvnuii ynisepcumem xapuosux mexuonozit,
Kuig-33, eyn. Bonooumupcoxa, 68; kee@nuft.kiev.ua

[TopyteHHS TEXHOIOT1H, TTOsIBa XapYOBHX IPOIYKTIB Ta JIKAPCHKUX ITPEnapaTiB HEBITOMOTO ITOXO/DKEHHS,
€KOJIOT14HI TPoOIeMH, 3 OTHOTO OOKY, 1 TuTaHu YKpaiHu 11070 BXO/KeHHs B CBITOBY OpraHi3alliro TOprisii, 3
IHIIIOTO, CTABJIATH NIepe/l HayKOBIISIMU HOBI 3aBJJaHHS 3 KOHTPOJIFO SKOCTI MPOAYKIIIi XapuoBOi TEXHONIOT1i, 6io-
TEXHOIOTIT Ta 00’ €KTIB TOBKIJLIA.

3 mieto meroto B HYXT BHKOPHCTOBYIOTHCS SIK CTaHAAPTHI METOIM MPOOOMIAroTOBKH 1 aHamizy (“cyxe”
a00 “MoKpe” 030JICHHSI 1 CIEKTPOPOTOMETPHIHE, OISIpOorpadivHe, aTOMHO-a0copOLiliHE BU3HAYCHHS TOKCHY-
HHUX METaJIiB i XxpoMarorpadidHe — OpraHiYHAX PEUYOBHH), TaK i Cy4acHi po3poOKu Kadeapu aHATITHIHOT XiMii
HYXT i mpoBigHUX HayKOBUX KOJIEKTHBIB YKpainu, Pocii, Tomo.

Jyisi KOHTPOJIIO BMICTY METaJIiB BIPOBA/KYIOTHCS B HABYAJILHUMN MPOIIEC 1 HAYKOBO-JOCIIAHY POOOTY Ka-
(dhenp xoMOiHOBaHI METOJM aHai3y, 30KpeMa, TBepoQasHa CeKTPoPOTOMETPis, sika JT03BOJISIE MTOEIHYBATH
copOuiiiHe KOHIIEHTPYBaHH:I 1 HAacTynHe (OTOMETPUYHE BU3HAYCHHS y TBEpAil (ha3i, BUSBIAETHCA IyKe eeK-
TUBHHM METOJIOM B aHaJi3i 3aBISKA BUKOPUCTAHHIO TBEPAO(PA3HUX PEarcHTiB, OTPUMAHUX MOJU(IKYBaHHIM
Pi3HUX COpOLIHHUX MaTepialliB OpraHiYHUMH CIIOTYKaMH, a TAKOXK 3aBJISKU 3aCTOCYBaHHIO eKCITPecHOT mpobo-
miarotoBKy. [1pu ibOMY BUKOPUCTAHHS BiZJOMHX OpraHi4HUX OapBHHUKIB Y TBepA0(ha3HOMY BapiaHTi 103BOJISIE
TOJNIMIIATY 1X aHATITHYHI XapaKTePUCTUKH: IMiIBUIIUTH Yy TJIUBICTD 1 CENEKTUBHICTh, PO3IIUPUTH Tiaa3oHN
3HaYeHb pH 1 NiHIHHOCTI rpaayoBaibHOTO rpadika; MiIBUIIUTH EKCIIPECHICTh aHaTi3Y.

Po3po06nieHo HOBI METOAMKH aHaJi3y Pi3HOMaHITHUX XapyOBHX Ta HIIMX 00’ €KTiB Ha BMicT Kynpymy (1),
wnomoymy (I1), mepkypito (1), cranymy (I ), nupkowito (I) Tomo.

[IpobominroroBka 3AiCHIOETHCS YABTPa3By KOBUM METOIIOM.

3 omisiy Ha Te, 10 JIO OPTraHi3MYy JIFOJMHU NOTPAIUISIFOTh HE TUTbKYA TOKCHYHI METAJIH, a 1 HITPATH, BeJIHKa
yBara TakoXX IPUAUISETHCS MOHITOPHHTY 1X Y TUIOJOOBOUYEBil MPOMYKIIii.

Bimomo, 1o HiTpaTh XapaKTepU3yTHCS JOCUTh ITUPOKUM CIIEKTPOM TOKCHYHOT [1ii. 3a IEBHIX YMOB BOHH
BiJTHOBITIOIOTKCS JIO HITPHUTIB, B3aEMOJIIOTH 3 paJiiKajaMH IHIIHNX CIIONYK, 30KpeMa 3 aMiHaMH, YTBOPIOKOYH
KaHILIEPOTeHHI PEYOBHHH.

OcHoBHI (hakTOpH, SIKi 3yMOBITIOIOTH HAJIXOIKEHHS HITPATIB 10 POCIMHHOI MPOAYKIIii — I1e 0610JI0TiYHI 0c00-
JIMBOCTI 1 COPTOBI O3HAKH POCIIHH, XapaKTep IPYHTY, TEMIIeparypa i BOJIOTICTh SK IPYHTY, TaK 1 MOBITpPsI, iHTeH-
CUBHICTb 1 TPHBAJIICTh OCBITJIICHHS, TEXHOJIOT1Sl BUPOIyBaHHSI.

KoHTposnb 31 CHIOEThCS CTaHIAPTHUM 10HOMETPHYHUM METOIOM.

Y poboTi npencTaBieHi pe3ylbTaTi BU3HAYEHHS METaJIiB 1 HITPATiB y Pi3HUX Xap4OBUX 00’ €KTaX.

Pe3ynpraTu BUIIE3ralaHuX JTOCIIHKEHD BIPOBAIKEHI y Ta00OpaTOpHUN MPaKTUKYM AUCHHMILIIH “Metonun
KOHTPOJTIO Xap4yoBOi MPOAYKIii Ta CHPOBHHH Ha HEIIKIIMBICTE” Ta “IHCTpyMeHTaIbHI METOIH HAyKOBUX JI0-
CIJIIJKEHB’, a TAKOXK Y HAyKOBO-JOCIIAHY poOO0Ty Kadenp aHaTITHYHOI XiMii; 010TeXHOIIOTIi MPOAyKTiB Opo/Ii-
HHSI, €KCTPAKTIB 1 HamoiB, TeXHOJOTil x1i0a, MAKAPOHHUX 1 KOHJUTEPCHKUX BHPOOIB Ta Xap4OKOHIEHTPATIB
TOILIO.

POJIb AHAJIITUYHOI XIMII ¥V IATOTOBLI PAXIBLIB
3 KOHTPOJTIO SIKOCTI XAPYOBOI MPOXYKLII{

Kocrenko €.€., IlTtokano M.1., Byrenko O.M.

Hayionanvnuii ynisepcumem xapuosux mexmonozit,
Kuis-33, eyn. Borooumupcoxa, 68; kee@nuft.kiev.ua

HuHi sSIKiCTh € TOOBHUM KPHUTEPIEM OIIHIOBaHHS MPOAYKIIii, IpolieciB, mocayr. BoHa Binirpae Bupimanb-
HY POJb Y BU3HAYCHHI KOHKYPEHTOCIIPOMOKHOCTI BITUM3HSIHUX BUPOOHHKIB Ha CBITOBOMY PUHKY. BHacmimzok
HHU3BKOT KOCTI XapuoBHX MTPOAYKTIiB CBOTO Yacy Oyiy BTpadeHi MO3ullii He TUIbKK Ha CBITOBOMY PHHKY, a i Ha
BiT4M3HsIHOMY. Jl0 criokuBada Hajuxoawia ¢anbcudikoBaHa MPOAYKILiS: CyporarHa ropijika, BUHa, KOHbSKH,
HaBITh 0€3aJIKOTOJIbHI HAIOT, BOJIM, JIIKAPCHKI Ipernapary. 3apa3 CUTyallis 3MIHUIACS Ha Kpallle, TOMY OCHOBHE
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3aBAaHHs — 3pOOUTH 1[I 3MiHU HE3BOPOTHUMH 1 IPUCKOPUTH TEMITH IX 3POCTAaHHSI.

[pomuec 3abe3nedeHHs SIKOCTI MPOAYKIIii OXOIIIIOE BCi €Tari BUPOOHUIITBA — BiJl KOHTPOJIO CUPOBHHH JI0
aHaJIi3y CIIOKMBaHHS IEBHUX NPOJYKTIiB

BaxxnmuBy posb y IbOMY Mpoleci BiZlirpae miAroToBka BUCOKOKBaTipiKOBaHNX (axiBIIiB, sIKi OyJIH O KOHKY-
PEHTOCIIPOMOKHIUMH Ha €BPONEHCHKOMY PHHKY Tpaili. Taki crenianicTi TOBUHHI BiIbHO BOJIOITH SIK 3HAHHSI-
MU 3 Cy4acHHX XapyOBUX TEXHOJIOTiH 1 G10TEXHOMNOTrIH, TaK 1 3 pI3HOMaHITHUX METOAIB aHaiizy. ToOTO poib
aHANTHYHOI XiMil y MATOTOBII TakuX (paxiBIiB 3HAYHO 3pOCTacE i 32 00°’€MOM OTPHUMAHUX 3HAHb IIOBUHHA
JIOPIBHIOBATH BIJIMOBIHIN CIICIITEXHOJIOTI.

[TigroToBKa crienianicTiB 3 KOHTPOIIIO SIKOCTI Xap4OBOi MPOMYKIIi MOXKE 3A1HCHIOBATUCS Y IBOX HAIPSM-
Kax:

1) BimkpuTTS cnenianizamii “AHaTiTHYHUI KOHTPOJIb SKOCTI MPOAYKIIT XapuyOBUX TEXHOJIOT1H, 6i0TeXHO-
Jorii Ta 00’ €KTIB JOBKILIA” B paMKax BiAMOBITHUX CIIEIiaIbHOCTEH HAMpPsIMY, HAIPHUKIaJ, “XapdoBa
TEXHOJIOTIsA”. 5-TH piuHEe HABYAHHS 3aBEPIIYETHCS OTPUMAHHSAM JUILIOMA CIIEIialicTa K 3 BiIANIOBII-
HO1 TEXHOJIOT11, TaK i KOHTPOIIIO AKOCTI Mpoxykuii. Takuii paxiBel MOBUHEH MaTH MPIOPUTETHE MTPABO
o0iliMaTy mocaay 3acTyITHUKA AUPEKTOpa 3 KOCTI, 3aBiyBaya laboparopiero, imkeHepa 1aboparopii
TOIO 200 MaTHMe MOXJIMBICTh MPAIFOBATH TEXHOJIOTOM;

2) micins BiAKPUTTS BUIIe3a3HAUEHOI criemiaizanii, (haxiBIli, ki BKe MalOTh BUILY TEXHOJIOTIYHY OCBITY 1
001MarOTh 1MOCAJIH, 110 CTOCYIOTHCS KOHTPOJIO SIKOCTI, TOBUHHI OTPUMATH JPYTY BHIILY OCBITY 3a
CKOPOYEHHMM HaBYaJIbHUM IUTAHOM 3 METOIO OJICpKaHHS 3HaHb, HABUYOK 1 BIAMIOBIHO JAWILIOMA CIe-
1iajgicra 3 KOHTPOIIO SKOCTI.

Hoci [epxkcrangapt YKpaiHu € MOHOMIONICTOM Y IMiITOTOBII NoAiOHMX (axiBIliB uId pizHUX ramy3ed. L
yCTaHOBa Ma€ y CBOil CTPYKTYpl HaBYAIbHO-METOANYHUI IIEHTP METPOJIOTii, CTaHaapTH3allii i ceprudikartii,
sIKa TMTPOBOUTH ITi/IBUIIICHHS KBalTi(hiKallii CIemiaicTiB 3 BUIIOI0 OCBITOIO, 3HAMOMIITYH CITyXadiB 3 JJOKyMEH-
TaIli€l0, 110 CTOCYETHCSI PI3HUX cTaHAapTiB. Hisiknx TeopeTHIHuX i 1a00paTOpHHUX 3aHATH 3 HOBHX aHAJITHY-
HUX METOJIB 1 METOIMK aHaJi3y BiJIMOBITHUX 00’ €KTIB HE MPOBOAUTHCS.

OcKinbKH MiAroToBKa (haxiBIliB 3 KOHTPOIIIO SKOCTI Pi3HOT MPOMUCIIOBOI MPOAYKIIIi 1 CHPOBUHH HE MOXeE
3BOAMTHUCH TIIBKH JI0 KOPUCTYBaHHS 1 0pOpPMIICHHS IOKyMEHTAIli1, TKa CTOCY€EThCS MUTaHb cepTUdiKallii, cTaH-
JapTU3allii i METPOJIOoTii, BBaXKaeMO 3a JIOIiNIbHE 3BepHYTHCS 10 Kabinety MiHicTpis i MiHicTepcTBa OCBITH Ta
HAyK{ PO BIAKPUTTS CIEIialbHOCTEH a0o cremianizamiid B paMKax iHIIUX CHEIialbHOCTeH y BiIMOBIIHUX
BUIINX HABYAIBHUX 3aKJIajaX, 0 MalOTh HaJIe)KHY MaTepiaabHy 0a3y 1 BUCOKOKBaIi(hikoBaHHiA TPodhecopch-
KO-BHKJIaJallbKUH CKIIAI.

CYUYACHHMI CTAH ITPOBJIEMH BU3HAYEHHS ®EHOJIIB
B ITPUPOJHIN TA IITMTHIU BOJAX

Kymescoka H.®., Bopobiiosa T.B., Tepnenpka I'.B.

Inemumym ronoionoi ximii ma ximii 600u im. A.B. [{ymancekoco HAH Yxpainu,
03680, Kuis-142, 6ynveap ax. Beprnaocvkoeo, 42, tanechkka@ukr.net

Ha croroani ¢eHON Ta OT0 IOXiTHI BiTHOCSTHCA /IO HAWOLIBII MOMTUPEHNX 3a0pY/IHIOBAYiB BOJHOTO Cepe-
JoBHIIA. B TIOBepXHEBI BOAM, IO € JDKEpeTaMy BOIONOCTaYaHHs, MOTPAILUIIOTE (DEHOIH, SK TMPHPOIHBOTO
(mpomyxkTH GioxiMiuHOT TpaHc]opMaIllii OpraHiYHAX PEYOBHH) TaK 1 TEXHOTCHHOTO (CTOKH MiAMPHEMCTB
HadTOTIepepoOHOi, KOKCOXIMIYHOI, (hapMaIleBTUYHOI TPOMHICIOBOCTI TOIIO) TIOXOMKEHHS.

deHou Ta HOTO MOXiAHI BITHOCATHCS 10 MyTareHHUX Ta KaHIIEPOTCHHHX PEYOBHH, TOMY BiANOBIIHO /0
HOPMAaTHBHUX JJOKyMEHTIB MalOTh JOCUTh HU3bKi 3HAUYCHHS IPAHUYHO JOIyCTHMHUX KOHICHTPALIN JUTs 1HUB-
ilyaJbHUX CIIONYK, sIKi 3HAX0MAThes Ha piBHi 0,1-10 Mxr/oqm®. B To# ke Yac, 3aBASKA CBOEMY Pi3HOMAHITTIO
(dbeHoIM MOXYTh OyTH TIpECTaBICHI Y BUDIIA JyXKe CKIaJHUX CyMilllel, TOMy TIpH iX aHali3i JOCUTh 4acTo
00MEXYIOThCSl BU3HAUEHHIM CyMapHOTO BMICTY JIETKUX 3 Mapoto (heHOTIB — “(DeHOTBHOTO iHIeKCY .

HeoOxigHICTh NOCTIHHOTO KOHTPOJIO 32 YACTOTOIO IIPUPOIHOI Ta MUTHOI BOAN BUMArae po3poOKu HOBHX
Ta BIOCKOHAJICHHS BiZJJOMUX METOJIIB OTIEPATUBHOTO KOHTPOI0. AHali3 (heHOIIiB sIBIIsTe COO0I0 CKIIAIHY aHAali-
THYHY 3a]a4y, [0 00yMOBJIeHO HU3bKMMU 3HadeHHsMHU [JIK Ta 3matHicTIO 10 Aerpananii mpu KOHCEpBYBaHHI
Ta 30epiranHi 3pa3Kis.

JIost aHai3y MMTHOT BOM KOHTPOJIOIOYMMH OpTraHaMH BUKOPUCTOBYIOTHCS MIXKBIJJOMYi HOPMAaTHBHI JIOKY-
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MEHTH, a TAKOK METO/IM aHai3y, 0 BUKIAJCHO B KEPIBHUIITBAX 0 aHaJi3y BOJM, MIXKHAPOIHUX CTaHIapTax
Ta )XypHAJILHUX MyOmiKalisx. BoHN BiAPI3HAIOTBCS MK COOOIO 32 Uy TIHBICTIO, CEIEKTUBHICTIO Ta 3a KJIACOM
BUKOPUCTaHOI amaparypu. i MoNinueHHs: MeTPOJIOTIYHUX XapaKTePUCTHK METOJIB BU3HAYCHHS (EHOIIIB
JIOLIUTEHO TIPOBOJIMTH 1X MOTIEPEIHE KOHIIGHTPYBaHHS. [1Jis 1[bOr0 BUKOPUCTOBYIOTh EKCTPAKIIiitHEe, COpOIiiiHe
a00 eKCTpakIiiHO-cOpOIIiiiHe KOHIIEHTPYBaHHS.

Ha croroani B YkpaiHi BiicyTHi Jiep>kaBHi CTaHJapTH Ha METOIMKY BU3HAYCHHS (DEHOITY Ta HOTO MOX1AHUX
B MPHUPOAIHIN Ta MUTHIK Boi. Jlo HaWOUIBII MOMUpPEHNX OQIMiIHHO MiI0YNX HOPMATUBHHUX JOKYMEHTIB Halie-
kKaThb eKkcTpakiiiiHo-poromerpuuni metonuku (ICO 6439, VHidikoBaHi METOAM IOCIIJPKEHHS SKOCTI BOIM,
KH/I 211.1.4.036-95). Onnak, BOHM HE 103BOJISIIOTH BU3HAYATH IHIUBIAyaIbHI (eHOmH. DiryopuMeTpruHi Me-
toau (MBB 104-12-98) xapakrepu3ytoThes OiIbIIOK YYTIHUBICTIO 1 IO3BOJSIOTH BU3HAYATH MIKPOKIIBKOCTI
(enomnis. [lns Bu3HaueHHs BMicTy (enonis Ha piBHi [JIK HaliuacTimie 3acTocoByoTh XpoMaTorpadiuai MeToan
3 MOJTyM’STHO-10HI3aI[ITHUM Ta eNleKTpoHOo-3axBaTHUM JieTektopamu (EPA, Meton 528; PykoBoacTBo 1Mo XuMu-
yeckoMy aHann3y Mopckux Box PJ] 52.10.243-92). Kpim HaBeneHHX BUILE, AJIS ACTEKTYBaHHSA )CHOY Ta HOTOo
MOXiTHUX BUKOPHUCTOBYIOTh €JIEKTPOXIMIUHI Ta KIHETUYHI METOJIH.

TakuM YMHOM, aKTyaJbHOIO HA CHOTO/IHI € PO3pPOOKa HOBUX UYTJIMBUX Ta EKCIIPECHUX METOJUK BU3HAUCH-
Hs1 (PeHOITY Ta WOTO MOXiTHUX B MPUPOHIH Ta MUTHINA BOJaX 3 BUKOPUCTAHHAM BUCOKOE()EKTHUBHUX PEAareHTIB
Ta METOJIIB PeECTpallii, 0 JO3BOJIHUTH MPOBOAUTH CaHITAPHO-EM1IeMiONOTIYHHN KOHTPOIIb Oe31ocepeIHho Ha
MicIi BigOopy poOH 3 BUCOKOIO BiITBOPIOBAHICTIO 1 TOUHICTIO pe3yJIbTATIB.

NCCIIEAJOBAHUME PACIIPEAEJIEHUSA 9JIEMEHTOB B CJIMTKE
CIUIABA Zr1%Nb 1 I'OJOBBIX KOJIBIHAX JTEPEBA
HA BBIITYIIEHHOM B ATMOC®EPY ITYYKE ITIPOTOHOB

Jlesenen B.B., lyp A.A., Omensuuk A.Il., duopauna B.A., Yeuxos H.I1., 3air A.B.

Unemumym uzurxu meepooeo mena, mamepuanogedenus u mexronoeutt HHI] XOTU;
levenets@kipt.kharkov.ua

SAnepHo-dusnveckre METOBI aHAIM3a Ha Ty4YKax noHOB (IOMA) B HacTosIIee BpeMsl JOCTaTOYHO IIHPO-
KO pacnpocTpaHeHbl. OHU 00JIaJJal0T XOPOLTUMH METPOJIOTMUECKUMHU XapaKTepUCTUKAaMHU M YHHBEpCalIbHOC-
TBIO, YTO MO3BOJISIET MPUMEHSTH UX JJISl PEIICHUsS 3a/1a4 B Pa3IUYHBIX 00IaCTAX HAYKH M MIPOMBIIIICHHOCTH.
W3 cymecTByrolero napka yckoputeneit Bo BceM mupe (~ 15000) HeCKOIBKO COTEH UCTIONB3YIOTCS IJIS POBE-
JICHUS paIH0aHaTUTHYECKON XapaKTepu3anuy MaTepraioB. B OonbIIMHCTBE ClyyaeB IPOBEACHUE HCCIe0Ba-
HUM ¢ momo1kio IOMA nponsBoauTcs B BaKyyMe, 4YT0 HECKOJIBKO OIPaHUYMBAET BO3MOKHOCTH METOZOB IIPH
NPOBEICHUN HEPa3pYLIAIOLIETO aHANIN3a pa3InYHbIX 00beKTOB. Harpumep, roToBeIx n3aenuii, 00beKToB 610-
JIOTMYECKOT0 IPOUCXOXKICHNS, IPOU3BEICHNI UCKYCCTBA, apXEOJOIrMYECKIX apTe()akToB U T.1.

Ha ananutnueckom snepHo-pusndeckoM komiuiekce « Cokom» (ASDK) 8 HHI[ XD TU v pazpaboran u
CO3JaH KaHaJI JJ1sl IPOBeACHUS aHau3a 00beKToB IPMA Ha BBIIYIIIEHHOM B arMocdepy my4uke HoHOB. ITydok
MPOTOHOB ¢ 3Heprueit 1o 2 MaB u Tokom 10 300 HA mpomyckaercst depe3 QoJbry TOJIIWHOW B HECKOIBKO
MHUKpOH. [Ipn 3TOM 13-3a CTparInHra HeCKOJIBKO yXyAIIACTCs SHEPreTHUECKOE pa3peleHne Iy dKa, 9YTo B 00JIb-
LIMHCTBE CJIy4aeB HE UMEET pellaroero 3HaueHusd. i npenoxpaneHust BakyymHou cuctemsl ASIDK ot no-
najaHus BO34yXa B CiIydae MpopbiBa (OIbIH CO31aHa CUCTEMA 3aLIUTHI.

Pa3paboranbl JONOTHUTENBHBIE YCTPOHCTBA, O3BOJISIONINE YCTAaHABINBATD B [TOJIOXKEHHE O0ITy4eHHS O0BEK-
TBI C Pa3JIMYHBIMH T€OMETPHUECKUMH pa3MepaMH U B Pa3JIUYHOM arperarHoM COCTOSHHH, C BOBMOXXHOCTBIO
CKaHMPOBAHMsI IIOBEPXHOCTH HCCIIEAyeMOro obpasua. Perucrpanus Bo30ykI€HHOTO XapaKTEepUCTHUYECKOTO
PEHTI'€HOBCKOTO ¥ TaMMa M3JIyYeHHUH OCYILECTBIISETCS IOJIyIPOBOJHUKOBBIMHU feTekropaMu: Si(Li) ams penT-
reHosckoro; Ge(Li) s ramma uzinydeHus. MOHUTOpUPOBaHKHE HAaOPaHHOTO 3apsAa MPOU3BOAUTCS C IIOMO-
mpio cuMHTWUINUOHHOro nerexkropa NaJ(Tl), mo mHTeHCMBHOCTH ramMma HM3JIy4eHHs C 3Heprueil Oonee
9 M>aB u3 saepnoit peakimu 2’ Al(p,y)*Si Ha BBITYCKHOM (ombre.

BeinonHeHs! Hcciea0BaHus 110 ONPEACTICHNI0 METPOJIOIMYECKUX XapaKTEPUCTHK IIPY aHAJIN3E CIUIABOB Ha
OCHOBE LIMPKOHHUS U OMOJIOTHYeCKUX 00BeKTOB. [loydeHHbIe 3HaUeHHs TOJOOHBI UM K€ B CIIy4ae BaKy yMHOTO
BapuaHTa.

Bbumi ipoBeieHO N3yYeHNE COCTaBa U Paciipe/ieIeH s JIIEMEHTOB B ciuTKe criasa Zr1%Nb nocie 2iekT-
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POHHO-TY4YEBOTO M BayyMHO-IyTOBOTO TpeperiaBa. [IpuBeneHb! MONTyIeHHBIE XapaKTEPUCTUKH.

st onpeneneHus M3MEHEHHUH 3arpsS3HEHUN BO3AYIIHOM CpPEeNbl TSDKEIBIMUA METallJIaMU Ha MPOTSDKEHUU
nociequux 30 et ObUTH MPOaHaTU3UPOBAHO COAEPIKAHKUE IIEMEHTOB ¢ Z > 20 B TOJOBBIX KOJIbIax JUNbL. U3
CIIWJICHHOTO JiepeBa (B paMKax HEOOXOUMOW OYMCTKH IUIOMIAJIKH ) ObLI BRIPE3aH TEMILIET TOJIIMHON 15 MM.
CxaHupoBaHUE MO KOJIBIIaM OCYIIECTBISLIOCH ITYYKOM IPOTOHOB TuaMeTpoM ~ 1 MM. B kauecTBe cTanmapTHO-
ro o0pasiia UCTIOB30BaJICs CIIeUAILHO PUTOTOBICHHBIN 3TAJIOH HA OCHOBE 0C000 YHCTOro yriiepoa. beuio
MOKAa3aHO, YTO B ATOT MEPHOJ CYIIECTBYIOT MPOMEKYTKH BPEMEHHU CO 3HAUUTEIHHBIM OTIIMYHEM B COJICP>KAHUN
TEXHOTCHHBIX DJIEMEHTOB.

A30BAPBHUKMU - PEAT'EHTH J1JIS1 BOJIBTAMIIEPOMETPUYHOI'O BUSHAYEHHA
HUPKOHIIO TA TA®HIIO

Jlesumpka I /1., Opmrynsik O.0.*

Jvsiscokuti Hayionanvnuii Ynieepcumem im. 1. @panka,
eyn. Kupuna i Megoois 6, Jlvsie; *bilyk oksana@mail.ru

Hupxowniit Ta radHii IIMPOKO 3aCTOCOBYIOTH B PI3HUX Tay3sax MPOMHCIOBOCTI. He3nauHi BMicTH MpKO-
Hil0 Ta TadHIIO MiJBUIIYIOTh TEIUIOCTIMKICTh aJIOMIHIEBHX CIIaBiB, a 0araTOKOMIIOHEHTHI MarHi€Bi CIIJIaBH
npu 1o6asui nupkoHito ~0,1-1% crarots Kopo3iiiHo-criiikimnmu. ToMy BU3HaY€HHS MiKpO KUIBKOCTEH AaHUX
METAJIIB € OJIHIEI0 3 BAXKIIMBUX MPOOIeM. AHATITHYHA XiMisl MUPKOHIIO Ta TadHII0 XapaKTepU3y€eThCsl He3HaY-
HOO KUTBKICTIO METO[iB BU3HaueHHs. [lepeBaxkHo 1€ criekTpooTOMETpHYHI METO/IH, SIKi HE BiA3HAYAIOTHCS
BHCOKOIO UYTJIUBICTIO Ta celleKTUBHICTIO. [lomsaporpadiganx MeToxiB € numie aexinbka. OCKiTbKY OBEiHKa
HUPKOHIIO Ta TadHII0 € CKIAAHOI0, IPsIME TX BU3HAUYEHHS y BOJHHUX PO3YHHAX MPAKTHYHO HeMoxiuBe. OnHak
X MO)KHA BU3HAYATH B IPUCYTHOCTI OPraHIuHUX PEarcHTIB, IO 3/1aTHI YTBOPIOBATH SJIEKTPOAKTUBHI KOMILJICK-
cu. TakuMu peareHTaMu MOXKYTh OyTH a300apBHUKH, a caMe KaJIbKOH, KaJIbIleC Ta epioXpoM uepBoHuil B, siki
pasimie Oyiu ycrinHo BUKopHcTaHi A BonsTamnepomerpuynoro susnaueHus Co(1l), Ni(Il), PA(ID), In(IIT) Ta
P3M(IID).

JlaHi peareHTH MIiCTATh €IEKTPOAKTHBHY a30TPYITy, BiIIHOBJICHHS SIKOi HA PTYTHOMY Kpanaro4oMy €JIeKT-
poi (PT.Kp.ei.) IPOTIKa€ 3 y4acTIo JIBOX €JICKTPOHIB 1 IBOX NPOTOHIB. Ha BonbTamMmneporpaMax KaJbKOHY, KaJlb-
Hecy Ta epioxpom uepBoHoro B cnocrepiratorbest iTki karoaHi miku (1) mpu -0,16 B 1 -1,02 B ans xanbkoHy
(pH 2.,4), -0,09 B ans xansuecy (pH 2,6), -0,45 B ans epioxpom yepBonoro B (pH 5,5). LupkoHniii Ta radHiii He
€ eJIEKTPOAKTUBHUMH, TIPO IO CBIIYUTH IICHTUYHICTH BOJIETaMIeporpaM (GoHY y BiICYTHOCTI 1 y IPUCYTHOCTI
MeTainiB. Ha BompTammeporpaMax a3o0apBHUKIB B MPHUCYTHOCTI IUPKOHIKO 1 radHio B Mexax pH ~0,7-8,5
BUHUKAIOTH noAaTkoBi ik (1) mpy HeraTMBHIMKX MOTEHIiaNax HiX MiKKA BUTBHUX peareHTiB. L1i miku Ha Beix
BOJIbTaMIIepOrpaMax MaroTh (hopMy piBHOOEIPEHNX TPUKYTHHUKIB, a Bi/ICYTHICTh aHOJHHX ITIKiB BKa3y€ Ha He-
00OpOTHICT TPOIIECY BiAHOBICHHA. 3 MiJBUIICHHSIM KOHIIEHTpAIlil MeTally KM BiJIHOBIIEHHS BUIBHHX pe-
areHTiB 3MEHIIYIOTHCS, a TOJAaTKOBHUX MiKiB 30UIbIIyIOTECS. Lle Bkasye Ha Te, 1110 JOAaTKOBI KK 3yMOBJIEHI
BiJIHOBJIEHHSIM KOMIUICKCHUX CITONYK METAJIB 3 JAHUMHU a300apBHUKAMH.

MeTonoM IUKIIIYHOT BOIBTAMIIEPOMETPIi 3 JIIHIHHOI PO3TOPTKOIO MOTEHIANY AOCIIHKEHO 3aJIeKHICTh
BOJIETAMIIEPOMETPUYHHUX XapPaKTEPUCTHK KOMIUIEKCHHX CIOJIYK BiJl KHCIOTHOCTI CepeOBHINA, I0HHOT CHIIN
pO34MHY, BMICTY €THJIOBOTO CIIMPTY Ta KOHIIEHTpaIlii peareHTiB. BubpaHo onTuMaibHi yMOBU AOCHIIKCHb.

J1ist BCTAaHOBIJICHHSI TIPUPOJIH TIKIiB BiTHOBICHHS KOMITJICKCHUX CIIOJYK 1 BUIBHUX peareHTiB, BUBUCHI 3a-
JISKHOCTI IX BUCOT BiJ| IIIBUIKOCTI HANIPYTH MOJSIpU3alii. 3 MiBUIICHHSM HIBUIKOCTI BUCOTH BCIX MIKiB POC-
TYTbh. 3HaYEHHsI KPUTEPII0 MIBHIKOCTI OJMHAKOBI JJIS MiKiB BUILHUX PEAarcHTIB Ta KOMIUIEKCHUX CIIONYK 1 B
3aJISKHOCTI Bijl IPUPOAU peareHTa MaroTh 3HaueHHs Bix 0,6 10 0,9. Taki 3HaueHHs CBiAYaTh MPO BHECOK a/l-
COPOIIHUX SIBUII Y TPOIEC BIAHOBJICHHS.

OTtpumaHi pe3yJbTaTi J03BOJISIOTH BBRKATH, 1110 0OWIBa ITIKK HA BOJIbTaMIIeporpaMax oOyMOBIIEH1 BiTHOB-
JICHHSIM JIiranja: mik | BiZmoBijae BiIHOBJICHHIO BUIBHOTO peareHTa, mik 11-BiHOBJICHHIO JIiraH/a 3 KOMILIEK-
CHOI CIIOJIYKH.

JI71st BU3HAYEHHS CKJIaly KOMIUIEKCHUX CITOYK KOPHCTYBAJIMCH BOJIBTAaMIIEPOMETPHYHUMHE BapiaHTOM Me-
tona JKoba ta metonom Jledopaa-Xromena. OTpumani pe3ysibTaTu BKa3yoTh Ha yTBOPEHHS KOMIUIEKCHUX CIIO-
JyK 13 cuiBBigHOMEHHAM KomroHeHTiB M : R = 1:2 (R = xanpkon, kanbitec) Ta M : R = 1:1 (R = epioxpom
gyepBoHU# B). CTiIHKiCTh KOMITIEKCHHX CIIOIYK OI[IHIOBAJIM BOJIBTAaMIIEPOMETPHYHO METOIOM MOJISIPHHX BiJTHO-
nieHb ta MetonoM [ledopaa-XomeHa.
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Pearent Ion - lgf -
Metoa MOJISIPHUX B1THOUIEHb Merton Jlepopna i Xromena
Zr(1IV) 12,48+0,10 12,52+0,05
Kanbkon
Hf(IV) 12,5940,08 12,66%0,03
Zx(1V) 12,71£0,15 12,79+0,24
Kanbuec
Hf(IV) 12,84+0,11 12,88+0,13
EUB Zr(1IV) 11,65+0,05 11,63+0,01
Hf(IV) 11,70+0,03 11,79+0,01

OTpuMaHi pe3ynbTaTi MOKa3yIOTh, IO NUPKOHIH 1 radHil yTBOPIOIOTH 3 a300apBHUKAMHU JAOCUTH MIllHI
KOMIUIEKCH, SIKi 32 CTIHKICTIO MPAKTUYHO HE BIIPI3HAIOTHCS Mk co00t0. [IpoTe, KOMIUIEKCHI CITOMYKH IHX
METaJliB 3 KAJIbLKOHOM Ta KaJbIIeCOM, B MTOPIBHAHHI 3 €pi0XpOM YepBOHUM B - cTifikimii.

JliniiiHa 3aJIeXKHICTh Mi’K BHCOTOIO TiKiB BiJJHOBJICHHS KOMILIEKCHHX CIOIYK 1 KOHIICHTPAIlI€I0 MeTaly
MO>Ke OyTH BUKOPHCTAHA JJIsl aHATITHYHOTO BU3HAYCHHSI IIMPKOHIIO Ta TaHit0 3 HIKHBOIO Mexero 10°-107M.

st 3’sicyBaHHS MOXKITUBOCTI BU3HAYCHHS LIUPKOHIIO Ta radHir0 B MPUCYTHOCTI CTOPOHHIX 10HIB JOCITIKe-
Ho BB Ca(Il), Mg(Il), Zn(I), Cu(Il), Fe(Ill), Fe(II), AI(III), Mn(II), Pb(Il), Cd(II), Co(II), Ni(II), Pt(IV),
Pd(II) Ta Ti(IV). B xoxi mociipkeHb 1iKaBUM BUSBUBCSA BIUIMB TUTaHy Ta Miai. B3aemomis Cu(Il) i Ti(IV) 3
KaJTbKOHOM Ta KallbI[ECOM CYNPOBOKYEThCS BUHUKHEHHSM HOBHX MIKiB, SIKI 3MIIICHI KATOJHO TOPIBHSHO 3
MiKaMu BUTFHUX PEareHTiB Ta aHOIHO MOPIBHSHO 3 MiKaMH KOMITIEKCHHUX CITONYK. BiqnmoBinHO, 1€ 1ae MOX-
JUBICTh BU3HAYATH JaHI METAJIHM OJTHOYACHO 3 THTAHOM Ta Mi/Ti0. Takox BCTaHOBIIEHO, IO TMPKOHIH Ta radHii
MO)KHA BU3HAYaTH OJHOYACHO 3 TakuMu MeTanamu, sk Zn(Il), Cd(II) Ta Ni(Il), sxi caMi BiTHOBIIIOIOTECS HA
PT.Kp.€J1. 1 1al0Th XBUIIIO BiJIHOBIICHHS.

Ha ocHOBI ofiep>kaHMX pe3yNbTaTiB po3po0IeHO MeTo BU3HAYCHHS IUPKOHIIO Ta radHiio 1 anpoboBaHo Ha
MOJICTIbHAX PO3YHHAX.

OIEHKA HEOITPEJAEJEHHOCTU PE3VYJIBTATOB XUMHNYECKOI'O AHAJIM3A
11O PYKOBOACTBY EURACHEM/CITAC U1 TPAJIMIINOHHA I KOHLIEITITNSA
INOI'PEIIHOCTEUN

Jlornnosa JI.I1., boiuenko A.Il.

Kagheopa xumuueckoti memponocuu, Xapvrkosckuil Hayuonanvisiid ynugepcumem um. B.H. Kapasuna,
ni. Ceo600ul, 4, Xapvros, 61077, loginova@univer.kharkov.ua

IlonsTue HeomnpeneneHHOCTH (uncertainty) 3a MOCIEAHEE BPEMS TOIYINIIO IIMPOKOE PACTIPOCTpaHEHHE B
chepe obecrieueHMs SAMHCTBA U3MEPEHUI HAa MEXTYHAPOTHOM YPOBHE M JIXKE BOIILJIO B ONPEACICHUE TEPMHU-
Ha «METPOJIOTHUsY, puBoaUMOro MurepHannonansHbiM Bropo Becos u M3mepenuii (BIMP): «Metrology is
the science of measurement, embracing both experimental and theoretical determinations at any level of
uncertainty in any field of science and technology» [1]. B To >xe Bpemst o01iennpiu3HaHHON TEHACHIUCH ABIISICT-
Csl COTIPOTUBJICHUE XUMHUKOB M, MPEXKJIE BCETO, XMMHKOB-aHATUTHKOB HAYYHO-HCCIICIOBATEIIbCKUX YUPEK/IC-
HUll BHeApeHuto uaeoiorun BIMP u xoHIenny HeonpeeeHHOCTH B 001acTh XUMUYECKIX H3MepeHuil. Ya-
CTHUYHO 3TO OOBSICHSIETCS TeM, YTO B MEXIAYHAPOIHOW CHCTEME CTaHJApTH3AIHH 10 CHX TOp MapajuieNbHO
CYIIIECTBYIOT JOKYMEHTHI, OCHOBaHHbBIE KaK Ha KOHIICTIIIUY HEOTIPEEIEHHOCTH [2], TaK ¥ Ha KOHIIETIIUH I10-
rpeurHoctH (error) [3]. K ToMy e MeXAyHapoIHBIE MPOTPaMMBI IT0 XUMHUYECKOW METPOJIOTHH TOSIBIIIUCH
TOJILKO B MOCJICTHUE JISCATUIICTHS, TOTIa KaK METPOJIOTHS (PU3MUYSCKUX U3MEPEHHI CYIIeCTBYeT OOJIbIe CTa
JIET.

YroObI IpeooneTs Npeayoexk IeHHOCTh XUMHKOB, padoyas rpymna EURACHEM na ocaoe ISO 17025:1999
[4] pa3paboTana pykoBOJACTBO [5], MOKa3bIBaoIlee, Kak MPUMEHUTh 00IIee PYKOBOACTBO [2] K XMMHYECKUM
U3MepeHUsM. PyKkoBoJICTBO [5] onuChIBaeT ey OIIKE ATl OLCHUBAHKS HEOIIPEICIICHHOCTU B XMMHUKO-aHa-
JTUTHYECKAX U3MEPEHHSIX:
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1) cneundukanys u3MepsIeMbIX BETUUNH;

2) uaeHTurKanus UICTOYHUKOB HEOTIPEIEIICHHOCTH;

3) KoJMUYeCTBEHHAs XapaKTEPUCTHKA COCTABIISAIONINX HEONPEIeIEeHHOCTH;
4) pacueT 00ObEAMHEHHOW HEOTIPEIEIICHHOCTH.

KittoueBbIM 1OBOIOM TSI TIPEATIOYTEHHS TIOHSTHS HeonpeoenenHOCHb TIOHSITHIO HO2PeuHOCmU SBISETCS
CIIeyIOIIee: MTOTPEITHOCTD KaK Pa3HOCTh MEXIY WHANBHUIYALHBIM PE3yIbTaTOM U HCTHHHBIM 3HAYCHUEM H3-
MepsieMOH BEJIMYMHBI SABJSICTCS MIeaTM3UPOBAHHON KOHIICTIHEeH, U IOTPEITHOCTH HE MOTYT OBITh TOYHO M3BE-
CTHBIMHU.

W3 BHUMATEIHHOTO PACCMOTPEHUS OT/IENbHBIX IIaroB OLEHUBAHHUA U MPUMEPOB, UX WIIITIOCTPUPYIOIIHX,
CJIEyeT, YTO OLIEHUBaHHUE HEOIPEAEIIEHHOCTH BBITTOJIHAETCS 110 TEM K€ MpaBHIaM M Ha OCHOBE TeX YK€ UCXO/I-
HBIX JJAaHHBIX, YTO M MCCIIEOBaHNE MOTPEIIHOCTH. 1 B TOM, U B IpyroM Cily4ae MOXKET HCIOIb30BATHCS KaK
«BOCXOJISIIMIA aITOPUTM» (OLIEHKA BKJIAJIOB OTIENBHBIX CTAIMI U ONepaluil aHanm3a), Tak U «HUCXOSIIHIA
aNTopUTM» (MCITONIb30BAHKE JAHHBIX KOHTPOJIS KaueCTBa H3MEPEHHIA, HAIIPUMED, PE3YJIbTAaTOB TIOBTOPHBIX aHa-
JU30B CePTH(PHUIIMPOBAHHOTO CTAHIAPTHOTO 00pasIa).

B pabote comocTraBieHbI MOIXO/IBI K OIIEHKE IMOTPEIIHOCTH U HEOTIPEIEIICHHOCTH ITPUMEHUTENBHO K JTaH-
HBIM, OITYOJIMKOBaHHBIM paHee JUIsi METOAWKHU OTPECIICHHs aMMHAaYHOTO a30Ta B ynoOpenusix [6]. [Tokazana
AQHAJIOTHS MEXAY OTJEbHBIMU XapaKTePUCTUKAMHU U COBIIA/IEHIE YHMCICHHBIX 3HAYEHNH OIICHOK, MOTYyYEHHBIX
MIPU UCIIOIB30BAHNHN KOHIETIIMNA HEOTIPEEIEHHOCTH U IOTPEUTHOCTH.

AHaJIOrMyHOE COBIAJICHNE YHCICHHBIX 3HAYEHU I OIIEHOK IOTPEIIHOCTH ¥ HEOIPEeIEHHOCTH ITOKa3aHo B
pabore [7], HO, IO MHEHHUIO aBTOPOB, OHO HE TapaHTUPYET MPaBUILHOCTH PE3YIILTATOB B CIIydae, KOIa peallb-
HBI aHATUTUIECKHUI MPOIIecC HE COOTBETCTBYET MOIEIBHBIM IpeacTaBieHusIM. OIHAKO 3TO 00CTOATENBCTBO
HE ABIISIETCS HEAOCTATKOM KaKOW-IHOO0 M3 KOHIIETIUN: PU UCIIOIb30BAHUH JIF000M M3 HUX HECOOTBETCTBUS
MOJICNTEHBIM IIPEJICTABICHUSM JOJDKHBI OBITh BRISIBIEHBI CIIEIIMAILHO TP HCCIIEIOBAHUN METOINKH aHAIH3A.
B pyxoBoactee [5] ocoboe BHUMaHHE OOpalieHo Ha HeOOXOAMMOCTh BBISIBIICHUS OT/ACIHHBIX KOMIIOHEHTOB
HEOIIPEIEIICHHOCTH, B YaCTHOCTH, ITyTEM MOZCINPOBAHIS Ha OCHOBE TEOPETHUECKUX MIPENICTABICHNH 00 aHa-
JUTUYECKOM TIpOIiecce.

OCHOBHO¥ ynpeK B aipec KOHLIENIIMY HEOTPEIeIeHHOCTH OOBIYHO KAacaeTCsl CHCTEMAaTHUECKUX OTKIIOHE-
HU (bias) ¥ COCTOUT B TOM, «YTO HH Ha OJIHY YaCTh HEONPEJCICHHOCTH Heb3sl BBOAUTH COOTBETCTBYIONIYIO
monpaBky» [7]. OmHako 310 coBceM He Tak. Pazmen 7.15 pykoBoacTBa [5] MOCBAIIEH 3HAYMMOCTH CUCTEMATH-
4yecKuX APPEKTOB U IpeayCMaTpUBAET KOPPEKIIHIO Pe3yNbTaTa Ha BCe BBISIBIICHHBIC 3HAYMMBIE CHCTeMaTHIeC-
kue ¢ dextrl. [Ipumep A4 [5] neMoHCTpUpPYET MPUBBIYHYIO /ST XHUMHUKA-aHAIUTUKA TIPOIENYPY BBISBICHUS
CHUCTEMaTHYECKOTO OTKJIIOHEHHS PE3yIIbTaTa METOIOM «BBEICHO-HANIEHOY C UCTIONIb30BaHreM KpuTepus CThio-
JIEHTa U TIOCIIEAYIOIIee BBEJCHHIE MTOTPABOYHOTO MHOKHUTEIIS B PE3YJIbTAaThl aHAIH3A.

Taxum o6pa3om, nznoxennslil B pykoBogctBe EURACHEM moaxon Kk OIIEeHHBaHUIO HEOTPEAEIEHHOCTH
AHAIMTUYECKUX U3MEPEHNUH, YCTPaHss HeaTu3upOBaHHOE TOHITHE ITOTPEITHOCTH, HE IPOTUBOPEUHUT CIIOKHUB-
urecs mpakTHke 0OpabOTKH, OLIEHKU KayecTBa U MPECTAaBICHUS Pe3yIbTaTOB XUMHYECKOT0 aHanu3a. [Ipen-
naraemasi B EURACHEM/CITAC Guide npoueaypa nocTaauiiHOro UCCIEI0BaHUS OTACIbHBIX KOMIIOHEHTOB
HEONPE/ICJICHHOCTH COOTBETCTBYET IOIXO/Y, Pa3BUTOMY paHee B JIyUIINX OTEYECTBEHHBIX pa3paboTKax Mo
METPOJIOTUYECKOMY UCCIIEAOBAaHUIO METOIUK XMMHUYECKOTO aHATN3a.

. International Bureau of Weights and Measures, http://www.bipm.fr/en/bipm/metrology/

. Guide to the Expression of Uncertainty in Measurement. ISO, Geneva (1993). (ISBN 92-67-10188-9).

. ISO 5725-1: 1994 Accuracy (trueness and precision) of measurement methods and results. ISO, Geneva, 1994.

. ISO/IEC 17025: 1999 General Requirements for the Competence of Calibration and Testing Laboratories. 1SO,

Geneva, 1999.

5. EURACHEM/CITAC Guide (2000) Quantifying uncertainty in analytical measurements, 2™ ed., Final Draft
April 2000, 128 p. EURACHEM: http://www.measurmentuncertainty.org

6. AHaNM3 COCTOSHUS XUMIUECKUX H3MEPCHUH Ha HEKOTOPHIX MPENPHATHIX XUMUUECKOW IPOMBIIIIEHHOCTH. OTUeT
o HHP non pyk. byraesckoro A.A., Xapbkos, 1978.

7. Anekcanapos I0.U., benskos B.U. [lorpemrHocts 1 HEONPeIeIeHHOCTh Pe3yabTaTOB XUMUYECKOTO aHanu3a //

Kypu. ananut. xumuuy, 2002. - T. 57, Ne 2. - C. 118-129.
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Ob OIIBITE NIPEJOCTABJIEHUS ITIOCJIEJUIIVIOMHBIX OBPA3OBATEJIBHBIX
YCIYT IJIs1 HEPCOHAJIA AHAJIMTUYECKHUX JIABOPATOPUU

Jlorunosa JLIL.!, Pemernsak E.A.!, Ciupuna C.B.?

! Xapvroscrxuii hayuonanvuviil ynugepcumem um. B.H. Kapazuna,
61077, Xapwvros, ni. Ceob600sl, 4, kagheopa xumuueckou memponoeuu, loginova@univer.kharkov.ua;
2Vkpaunckutl 20cy0apcmeentpiil Hay4HO-MeXHUYeCKUll yenmp « IHepeocmaiby,
61166, Xapwvros, np. Jlenuna, 9, men. (057)702-57-01 006. 2-85

BHenpenue HOBBIX HALMOHAIBHBIX U MEXIYHAPOIHBIX CTAHIAPTOB KauecTBa, aTTecTallis U epearrecTa-
LISl ©3MEPUTEIIbHBIX J1Ta00paTOpHii XUMHUKO-aHAJTUTHIECKOT0 IPoduiIst TpeOyIOT COOTBETCTBYIOIIETO KaAPOBO-
ro obecredeHus], BaXHEHIIEH COCTaBIAIONIEH KOTOPOTO SIBISIETCS MOBBILIEHHE KBaIM(HUKALIMK IIepcoHaIa Jia-
6oparopuii B 00;1aCTH METPOJIOTUH U CTAaHIAPTHU3ALIUH.

Bomnpockl MeTponornu XuMUYECKOro aHaIu3a SBIAIOTCS TPaJUIMOHHBIMU JUISl HAyYHOH U yueOHOH pabo-
ThI Ka)eApbl XMMUYECKOW METPOJIOrMH XapbKOBCKOTO HalMoHagbHOro yHuepcutera um. B.H. Kapaszuna;
MMEHHO 3TH BOIIPOCHI COCTABIJIM OCHOBY IIPOI'PaMM ITOBBILICHUS KBAIN(UKALNHU, HECKOJIBKO Pa3HOBUIHOCTEH
KOTOPBIX ObLTH peann3oBaHbl B TedeHne 2005 roxa.

B Mae u ceHTs0pe COBMECTHO € COTPYIHUKAMHU YKPAaMHCKOTO TOCyAapCTBEHHOTO HayYHO-TEXHUYECKOTO
HEeHTpa « DHEProCTalb) MPOBEACHBI KYyPChI OBBIIICHHS KBATU(PHKALWH IJIs [IEPCOHATa XUMHKO-aHATUTHYEC-
KUX J1a00paTopHii TOPHO-METAIUTYPrUueCKIX 1 MAITHHOCTPOUTENIBHBIX PeNpHUsITHil « MeTponoruueckoe odec-
MeUYeHNEe M3MEPEHNH XMMHYECKOT0 COCTaBa MAaTEPHaJOB METAJUTyprHYecKoro mpousBoacTBa». Ilporpamma
BKJIIOYAJIa JIEKIIMOHHBIE U MTPAKTUYECKNE 3aHATHS 110 TEMaM:

1. CoBpemeHHas HayuHas, 3aKOHOJaTelbHasd, HOPMAaTUBHAs, TEXHUYECKas M OpraHu3alMonHas 6a3a Yk-
pavHbl B 00IACTH METPOJIOTHYECKOTO 00eCTIeYeHUs] I3MEPEHUH XUMHUECKOTO COCTaBa MaTepHalioB
METaJUTypPTHUECKOTO Mpou3BoACcTBA. O BHECEHUH M3MEHEHUU B 3akoH YKpawHbI «O METPOJOTHHU U
METPOJIOTUYECKOM AE€ATETHHOCTHY.

2. MeTponoruyeckre XapakTepuCTHKH METOIOB aHajIn3a U o0ecreueHne KauecTBa pe3ysibTaToB I'paBu-
METPHUH, THTPUMETPHH, TIOTCHIIMOMETPUH, CIIEKTPOPOTOMETPHHU, AaTOMHO-20COPOIIMOHHOTO ¥ aTOMHO-
SMHCCHOHHOTO aHaJIH3a.

3. [Mopsaok pa3pabOTKK U IPUMEHEHHSI CTaHAAPTHBIX 00Pa3IOB.

4. Metponorndeckuii KOHTPOIb CPEACTB U3MEPUTEIBHON TEXHUKH M METOIVK BBIMOIHEHUS N3MEPEHUI
XMMHUYECKOTO COCTaBa MaTepUaIOB YEPHOH METAILTYPIHH C IPUMEHEHUEM CTaHAapTHBIX 00pa3IoB.

5. [TopsAa0K aKKPEIUTAIUN U aTTECTAIIMY U3MEPUTENBHBIX U KATUOPOBOYHBIX J1a00paTOPUH.

6. TpeboBanus K KoMIeTeHTHOCTH Jaboparopuii B cootBercTBum ¢ JJCTY ISO/IEC 17025-2001.

7. B nexabpe 2005 . peanu3oBaHa MporpaMmma MOBBINICHUS KBATH(PUKAIINN, COPUSHTHUPOBAHHAS, B COOT-
BETCTBHU C 3aKa30M, Ha BOIIPOCHl XEMOMETPHKH U aTTECTALUH METOIUK XUMHUECKOTO aHAIN3a!

8. BeeneHne B METPOJIOTHIO XMMUYECKOTO aHAIN3A.

9. AHanu3 naHHbIX. KpuTepuu HCKIIIOYEHUS! TPOMaXoB.

10. CraTtucTrka rpagyupOBOYHBIX TPa(HKOB.

11. MeTrponoruueckue XapakTepHUCTUKU OTAEJIBHBIX METONOB aHaIn3a (TUTPUMETPHs, CHEKTPOdOTOTO-
METpHs, aTOMHO-a0COPOIIMOHHBIN aHaN3, ra30Bas XxpoMarorpadus).

12. Arrectanysi METOIUK XUMUYECKOTO aHAIN3A.

13. Opranun3zanys BHyTpriIab0paTOpHOro KOHTPOJIS Ka4e€CTBa PE3YJIbTaTOB H3MEPEHUH.

14. Mex1abopaTopHBIN SKCIIEPUMEHT.

15. Metponoruueckas artecTalys CTaHAapTHOTO oOpasia NpeAnpusTUs.

16. HeorpeneneHHOCTH pe3ylIbTaTOB XUMHUECKOTO aHan3a. TepMuHbI i kpuTtepun. PykoBonctBo Eurachem
«OueHNBaHNE HEOIPEAEIEHHOCTH aHAIMTHYECKIX U3MEPEHUID.

Pa3paOoranbl TakKe BapuaHThl THIIOBBIX IUIAHOB JUIsl OBBIMICHUS KBAIM(HUKALUU [I€PCOHATA aHAJIUTHU-
YECKHX JIA00PaTOpHUil IIMPOKOT0 NPOGUIIS: ISl CIIEHUATUCTOB € BBICIINM 00pa3oBaHUEM (MHXECHEPOB, MiIaj-
IIMX HAyYHBIX COTPYOHUKOB) M O0Jiee [UINTEIbHBIX KyPCOB ISl 1a0OPaHTOB CO CPEIHUM CIIELUaIbHBIM 00pa-
30BaHMEM. B mocienHeM ciiyyae OCHOBHOE BHMMAHHE YAEISETCS METOIAM CTAaTHCTHYECKOH 00paboTKH pe-
3yJBTAaTOB U3MEPEHUI; IPEICTABICHUIO PE3Y/IbTaTOB aHAIN3a; HICTOYHUKAM ITOTPEIIHOCTEH B OTAEIbHBIX Me-
Tomax aHaiu3a. [y Bcex ciymiareneil mpeayCcMOTPEHbI IPAKTUYECKUE 3aHATUS 110 aHAINU3Y U TEOPETHYECKO-
MY HCCJIEIOBAaHHIO PEAJIbHBIX METOAMK BHIIOIIHEHNS H3MEPEHUH.
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METOJOJOI'TSA AHAJITUYHOI XIMII I'JIPO®LIBHUX OPTAHIYHUX CIIOJYK
Y BUIUIAAI AEPUBATIB ®I3UKO-XIMIYHUMHU METOJAMMA

Mara I.M.

Voiceopoocvka npukopOoHHa 0eparcasna KOHMpOoIbHO-MOKCUKONOIUHA 1a6opamopis,
88000, m. YVouceopoo, eyn. Cmanyiiina, 5; updktl@mail.uzhgorod.ua

B 3B’513Ky 3 pO3MIMPEHHSIM aCOPTHUMEHTY BUKOPHCTAHHS OPraHIYHHUX CIONYK B HAPOJAHOMY TOCHOIApPCTBI,
MIPOMHUCIIOBOCTI, 301JIbIIIEHHI 00’ €MiB BUKOPUCTaHHS MECTULIUAIB B MIPAKTHUII 3aXHCTy BpOXKaiB BiJl Oyp’siHIB
IIKiJHUKIB Ta XBOPOO aKTyalbHICTh Ta IM0O0ANbHNN MacmiTad HaOyBae mpodieMa BUITYyYeHHs 1X 3aTHITKOBUX
KIJIbKOCTEH B Xap4OBHX MPOAYKTAX, CLTLCHKOTOCIIOAAPCHKHUX YTi/b, 00’ €KTIB OTOUYIOUOTO cepenopuia. Taka
HEOOXIHICTh 00yMOBJICHa BUCOKO TOKCUYHICTIO MECTUIIUIIB Ta TX META0OITIB JJis JFOMUHM Ta (ayHH, a Ta-
KOX (PITOTOKCMYHMUMU HACITIIKAMH I'epOIlH/IiB HA KYJIBTYPH.

AmHai3 niteparypu mokasye, o B pe3yJbTaTi AeCTPYKIil MEeCTUIUAIB YTBOPIOIOTHCS XJIOPaMiHH, OHO-
aToMHi (peHoIIn, 3aMillleH] 1H0IY Ta THIII.

Besnocepenne BU3HAUCHHS UX CIIONYK Ma€ psAJ| MPoOiaeM (BU3HAUEHHS, PO3/AIJICHHS, ETEKTYBAHHS).

B po6oTi mporoHy€eThesi BHKOPUCTOBYBATH PsLII PeaKIiid JepuBaTH3AIIT TS IIOKpaIIeHHs] METPOJIOTii aHal-
13y MeTa0OoJITIB.

Tak mpu BU3Ha4YCHHI OIHOATOMHUX (heHomiB (7-peHon, o-HadTom), 3aMillleHUX aMiHiB, a TAKOX MOXiTHHX
1H/IONy 3alPOIIOHOBAHO BHKOPUCTOBYBATH peakiitfo azocnonydeHHs. [Ipu npoMy mokazaHO K Ha MPHKIIAIi
aMiHiB, TaK 1 OMHOATOMHUX (CHOIB, 10 HE 3aBKIM MOKHA OTPUMATH YiTKY i cTabinbHY GopMy lepuBary,
TOOTO MEXaHi3M WX peakiiil Mae ryxe Oarato 6immx misM. Lle cTrocyeThes Sk BILTUBY IPUPOIU PO3YNHHHUKIB,
(aMiHM) Tak 1 BUXiJ OPOAYKTiB a30CMOTy4YeHHS (0HOaTOMHI (peHon).

BuBYeHO BIUIMB KHCJIOTHOCTI CEpeOBHUINA, KOHIICHTPAIl peareHTy iHIIMX XiMiKO-aHANITHYHHX IOKa3-
HUKIB.

Hocnimkennas nposeaeHo xpomarorpadiunumu (TLIX, razoBa xpomartorpadist, piquHHa XpoMarorpadis 3
CHEKTPO(HOTOMETPUYHUM JICTEKTYBAHHSIM), CIEKTPO(POTOMETPUIHUM METOIIOM.

Jyis MeTaboiTIB 3 BUIBHUM Mapa-MoJ0KEeHHSM YCIIIIHO 3alpOINIOHOBAHO BUKOPHCTOBYBATH PEAKIIiIO 3
peaktuBoM ['i06ca.

AHamiTHYHI OpPMH 3aITPOITOHOBAHUX JEPUBATIB 3aI0BOJIBHSIOTH yCi MapaMeTpy METPOJIOTii.

BJIOK-CXEMA, SIK CTP}’KTYPHO-IH(I)OPMAIIII‘/JIHI/II‘/JI EJEMEHT
KPEAUTHO-MOAYJIbHOI CUCTEMU BUKJIAJAHHA JTUCIUIIJITHA
“AHAJIITUYHA XIMIA”

Manaxosa H.M.!, YeGorapros O.M.!, 3aiines B.M.2

'00ecvrun nayionanvhuil ynisepcumem im. I 1. Meunixosa, kapedpa ananimuunoi ximii,
syn. [leopaucwka, 2, Odeca 65026, alexch@ukr.net
2Kuiscokuii nayionanvruil ynigepcumem im. T.1. Illesuenka,
Kagedpa ananimuunoi ximii, 8yn. Bonooumupceka 60, Kuie 01033, zaitsev@univ.kiev.ua

[Ipu opranizarii yu60Boi IisIIPHOCTI B paMKax KPEIUTHO-MOIYJIBHOI CHCTEMH OCOONMBE 3HAYCHHS Mae
YiTKE CTPYKTYypyBaHHS Ta CHCTEMAaTH3aIlis ya00Boi iH(opMmarrii.

3 HaIIOi TOYKH 30PYy IOIUIEHO MOJUIATH AUCIUILTIHY “AHANITHYHA XiMis™” He MeHII Hix Ha 10 3MicTOBHUX
MOJTYJiB, SIKi TO€HYIOTh TEOPETUYHHI MaTepiall Ta BiAMOBIAHUH PAKTUKYM, IO JO3BOJISE 3aKPITUTH 3HAHHS
1 HabyTH HABHYOK MO X BUKOPHUCTAHHIO.

Haii6inpm BaXXKJTMBHM METOAOJIOTIYHAM OPIEHTHPOM TPH BUPIlLICHHI Y4OOBHX Ta HAYKOBUX 3ajia4, Ha HAI
HOIJISI, € CHCTEMHO-CTPYKTYPHO-(ODYHKIIIOHATBHUH T1IX1]1 B Mi3HAHHI 00’ €KTIB, TIPOLIECIB Ta SBUII, SKi BUBYAE
aHamiTHYHA XiMisi. CHCTEMHO-CTPYKTYpHHIA MIJIX1/Jl B BUKJIaJaHHI Ma€ 32 METy HaBUUTH CTYACHTIB CTPYKTYpY-
BaTW CBOI 3HAHHS, MTIXOJUTHU IO BUPIIICHHS KOHKPETHOTO 3aBJIaHHS HE Xa0TUYHO, a YIOPSIKOBAHO, PO3IIIsi/a-
I0YM WOTO 3 TOYKU 30py KOXKHOrO OoKy abo 0a3u 3HaHb. Hagiraiis mo Takum 0a3am 3HaHb 3JIHCHIOETHCS
MOCTIIOBHO, ITPH YOMY KOXKHHUH OJIOK € HeoOXimHMM (YHKIIOHAIBHUM €TalloM B BHPIIICHHI aHATITHYHUX
3aj1au.

st pearnizalii Takoro MmiAXomy 3MICT KOXKHOTO MOIYINIO YIIAKOBaHO B iHpopMaliiiHi O0k-cxemu. Bynb-
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SIKMI METOJI, 00 €KT, ABUIIE a00 MPOIEC OMUCYETHCS 3 TOUKU 30PY JCKUIBKOX MO3MIIA — OJIOKIB, SIKi B CBOIO
Yepry CKJIaJaroThCs 3 HaABYAJbHUX €JIeMEHTIB. TpanuliiiHa JiHiliiHa cMcTeMa TOCHiJOBHOTO BUBYCHHS OKpe-
MHUX METOJIiB XIMIYHOTO aHaIi3y 3aMiHeHA Ha OJIOKM HABYAJIbHUX CJIEMEHTIB 3arajibHOTO XapaKTepy, sSKi 103BO-
JISIFOTH CTYJICHTY OTPUMAaTH BCeOiYHE ysIBICHHS PO BECh 3MICTOBHI MOAYJIb, OTIMCATH Ta BAKOPHCTATH Ha MPaK-
THUII OyJb-SIKUI 3 METOIB aHAJII3Y, SIKAH JI0 HHOTO BXOAUTH. KOXKHUI 3MICTOBUI MOJYIIb MOXKE CKJIaaTHCS 3
JEKUIBKOX OJIOKIB HABYAJILHUX €JIEMEHTIB, K1 pealli3yloThCsl Y BUIVISII JIEKIIIH, TAOOpaTOPHOTO MPAaKTUKYMY,
CEMIHAPCHKHX 3aHSTh Ta CAMOCTIIHOT poOoTH cTyneHTiB. KoyXHMI HaBYaIbHUH €JIEMEHT TaKoTro OJIOKY MiJTpH-
MYETbCS OTIOPHUMH KOHCIIEKTaMH, SIKi MiCTATb JIOBiTKOBUIT MaTepiall, MaJItOHKH, Tpadiku, TaOIHIIi 3a MTPHHIH-
MIOM: MiHIMYM TEKCTY — MaKCUMYM iHpopmarii.

HaByansHuMU eleMeHTaMu KOKHOTO OJIOKY € OCHOBHI 3arajlbHOHAyKOBi Ta CIeLiaibHi MOHATTS, 3aKOHH,
Teopii, po3paxyHKoBi popMysu Ta rpadiuHi 3aJIeXKHOCTI, AKi CKIaJIal0Th 0a3y 3HaHb HEOOX1IHY JJIsi 3aCBOEHHS
1 IPaKTUYHOTO BUKOPUCTAHHS TIEBHUX METO/IB XIMIYHOTO aHalli3y.

Jlis npukiiaay nokiaaHine po3oepemMo moOymoBy 1 3MiCT HABYAILHOTO MOAYIIS: ~TUTPUMETPUUHI METOIU
aHanizy”. BiH ckiagaeTscs 3 4OTHPHOX OJIOKIB.

brok Ne 1 Bkitodae Taki HaBYaJIbHI €JIEMEHTH:

o OCHOBHI HOBIi ITOHSTTS - TUTP, TATPUMETPIsA, MOJISAPHA KOHIIEHTPAIlis €KBIBaJICHTY, TOUKA CTEXiOMET-
PHYHOCTI, KiHILI€Ba TOYKA TUTPYBaHHS, [IEPBUHHUM Ta BTOPUHHUM CTaHIApTH, CTAHAAPT-TUTD;

® 3aKOHM - 3aKOH Jii Mac, 3aKOH €KBIBaJIEHTIB;

¢ Kiracudikanii MeToiB THTPUMETPHYHOTO aHAIIi3y Ta 3ac00iB TUTPYBaHHS;

e Po3paxyHKH, AKi IOB’S13aHi 3 IPUTOTYBAaHHIM PO3YMHIB Ta XapaKTEPUCTUUYHUMHU BETMUYMHAMH KOXKHOTO
TUTPUMETPUYHOTO METONY, a came pH, eIeKTpoXiMiYHNM MOTEHI1a]I0M, JOOYyTKOM PO3YMHHOCTI, KOH-
CTaHTOIO CTIMKOCTI;

e [IpakTryHi poOOTH 3 OTPUMAHHS HABUYOK POOOTH 3 MipHUM MOCYAOM, IIPUTOTYBAHHSAM pOOOUHX PO3-
YIHIB MPUOIU3HOI T4 TOYHOI KOHIIEHTpAIIii.

- Buaok 2
Innukaropu.
Po3paxyHkoBuii criocio
BuOOpy. IHMII crrocoOun
(ikCcyBaHHS TOUKH

A

Baok 1
CyTHICTh TUTPUMETPII. j=&
Buaum peakiriit
1 0COOIMBOCTI METOIIB

A

[Ipuknazn 3aBnanHs:

Memoo
Heumpanizayii

Y Y

baok 3 5 )
[ToOymoBa KpUBHX 06005 JIOK .
TUTPYBaHHI. pQ Ka pe3ynbTaTiB
> aHamsy.

I'padiunmii ciocio

BHGOpY iHAUKATOpY [*€ [Tomuniku TUTpYyBaHHS

Bitox Ne 2 BkiIrOUac BIAMOBIAHI HaBYAJIbHI €JIEMEHTH:

e HoBi MOHATTS — NMOKAa3HUK TUTPYBAaHHS, IHTEpBAJI TEPEXoy 3a0apBiICHHS iHAWKATOpPY, XpoModopH,
ayKCOXPOMH, TayTOMEpHA PiBHOBAra, i30€JIeKTpuYHa TOUKa.

¢ Kitacudikariist iHIuKaTopiB: KUCIOTHO-OCHOBHI, PEIOKC-1HANKATOPH, aJICOPOIiiiHi, METaIOXpOMHI, 00ep-
HeHi Ta HeoOepHeHi, crienudivHi.

e Teopii iHAMKATOPiB: I0HHA Ta I0HHO-XpOMO(hOpHa.

¢ Po3paxyHKH: CKITaJJaHHS allTOPUTMY PO3PaXyHKOBOTO BUOOPY iHAMKATOPY B 3aJI€KHOCTI BiJ| TUITY XiMi4HOT
peaxliii, sika JEeXHUTh B OCHOBI METOLY.
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e [IpakTruHi poOOTH MMOB’sA3aHi 3 HA0YBaHHSIM HABHUUYOK (DiKCyBaHHS KiHLIEBOI TOUKH TUTPYBaHHS 3a JIO-
MMOMOTOI0 1HAMKATOPIB Ta OC31HAMKATOPHUMH METOIAMH.
Bnok Ne 3 MicTUTh HaBYabHI €JIEMEHTH, SIKi ITOB’s13aHi 3 MOOYIOBOIO KPUBUX TUTPYBAHHS JJIsl YOTUPHOX
THUIIB peaKiliii: KHCIOTHO-OCHOBHUX, OKHCIIIOBaJIbHO-BITHOBHUX, OCA/KCHHS Ta KOMIIEKCOYTBOPEHHS.
Bnok Ne 4 — moHATTSI, po3paxyHKH Ta NPaKTHYHI poOOTH, HEOOXiTHI At 00pOOKH pe3ynbTaTiB TUTPYBaHHS
IpPsSIMOTO, 3BOPOTHOTO 1 METOJIOM 3aMillleHHS; OOYHCIIEHHS TIOMHUJIOK TUTPYBaHHS, OB’ SI3aHUX 3 BUMIPIOBaH-
HSM 00’ €My, KUTBKICTIO Ta MPABUIBHUM BUOOPOM 1HIUKATOPY, I0HHOK CHIIOI PO3YHHY.

OHPEAEJEHUE NUITPOPIOKCALIMHA B CTOUYHBIX BOJAX
QAPMITIPEAIIPUATUHN

Manunka E.B., benwriokosa C.B., boiiuenko B. /1.

Odeccras HAYUOHATLHAS AKA0eMUsl NULLEBbIX MEXHOL02ULL,
65039, 2.00ecca, yn. Kanamnas, 112, men. (0482) 29-10-12

[Tpoun3BOACTBO rOTOBBIX JIEKAPCTBEHHBIX CPEACTB TPeOyeT 3HAYMTEINBHOTO PacXo/ia YHCTOH BOABI U COTIPO-
BOXJAeTcst 00pa30BaHUEM 3arpsA3HEHHBIX CTOYHBIX BOX. B HacTosdiiee BpeMs cTouHbIE BOABI (hapManeBTHIeC-
KHX TPEANPHUATHH MOCTYNAOT B TOPOJACKYIO KaHAIN3ALMIO U TIoJyIexar 6uosorndeckoit ounctke. [lockomabpky
OCHOBOU OMOJIOTHUECKON OYMCTKH SIBIISIETCSI aKTUBHOE Pa3BUTHE U Pa3MHOKEHHE TPUPOIHBIX MUKPOOPTaHH3-
MOB, IPHCYTCTBUE B CTOYHBIX BOAAX AHTHOMOTHUKOB, 00JIaJal0IMX OaKTEpUIIMIHBIM U 0AKTEPHOCTAaTUIECKUM
JeiCTBUEM MHTHOHMPYET MPOIecC OMOIOTHIECKOH OUUCTKH. TakuM 00pa3oM, BO3HHKAET HEOOXOJMMOCTD CO-
30aHNSI KOHTPOJBHBIX CHUCTEM, HO3BOJISIOIINX ONPEAETATh HaJMYUe aHTHOMOTUKOB B CTOYHBIX BOAAX (apM-
MpEeNNpUATUH.

Lenp manHO#M paboThl cocTosTa B pa3pabOTKE METOIUKHM ONpPEICICHUS HUIPOQIOKCAIIMHA B CTOYHBIX BO-
JaX METOAOM TOHKOCIIOHHOM XpoMmarorpaduu ¢ IMOCIeAYIOIUM (PIyopecieHTHBIM AETEKTUPOBAHUEM.

[unpodnokcannH - aHTHOAKTEpHAIBHOE CPEACTBO sl CUCTEMHOTO IpuMeHeHus1. PapMaKkoIorudecKoe
JeiicTBUe Mpernapara 00ycIIOBICHO HapyIICHHEM MEeXaHN3Ma Pa3MHOKEHHsI OakTepui. AKTUBEH OTHOCHUTEIIb-
HO IPaMMIIOJIOKHUTENIBHBIX M IPAaMM OTPULIATENbHBIX OaKTepHuil, yCTOWYMBBIX K MEHUIMIUIMHAM, [iedanoco-
PHHAM M aMHHOIJIMKO3UIaM.

OcoOeHHOCTHIO TOHKOCTIOHHOHM XpoMarorpaduu sSBISIETCS BOBMOKHOCTB ITOCIIEIOBATENIFHOTO UCTIONB30-
BaHMS HECKOJIBKHUX PEarcHTOB IJIs1 OOHAPYKEHUSI OPTaHMUECKUX COCTUHEHUH C pa3IMYHBIMU (PyHKIMOHAIb-
HBIMHU TPYNIIaMH. YCTaHOBIEHO, YTO MUMNPOQIOKCANNH, B MOJIEKYJIE KOTOPOTO €CTh a-KeTOKapOOKCHUIBHBIH
ckenert, oopazyet ¢ noHamu tepousa(1ll) (Tb(IlI)) koMIuIeke, B KOTOPOM MPOUCXOAUT CEHCUOMTU3AIIHS JIFOMU-
HECIIEHIMH TTIOCJICAHET0 32 CYET BHYPUMOJIEKYIISIPHOTO IIEPEHOCA YHEPTUH BO30YKIEHHSI OT MOJICKYJIbI JIUTaH-
Jla K MOHY JIaHTaHuJa. B CBSA3M C 3TUM HHTEHCUBHOCTH JIIOMHUHECLICHIINN TepOUs IOBBIIIACTCS Ha HECKOJIBKO
nopsiikos. Hanbosee MHTEHCHBHOM sIBNISETCS MOJI0CA ¢ MAKCUMyMOM Nipu 545 um (niepexon °D,—'F,).

Omnpenenenne npoBoaniau Ha turactuHax Silufol UV254 mpu npuMeHeHnr B KauyecTBe TOABIKHOM (ha3bl
CMECH: ITAHOJI-OIHO3aMEIICHHBIH (POCcHOPHOKUCIIBII HaTpHii-MeTaHONI-YKCyCHast kuciiora-soza (30:10:5:4:5).
IIposiBieHNE UIACTUHKY IPOBOAMIN pacTBOpoM xinopuaa tepoust (I11) B mpucyTcTBUM aHHOHHOTO ITOBEPXHOC-
THO-aKTHBHOTO BEIIECTBa AOACHHUICYIb(ara HaTpHsl U ypOTponrHa. JIIOMHHECIIEHINIO BO30Y>KAaI1 CBEUCHH-
eM pryTHO-kBapieBoit nammbel CB/I-120A co cBetodpunsrpom YOC-2. Peructpaniro HHTEHCHBHOCTH JIIOMH-
HECLICHLIMM OCYLIECTBISUIN MPHU Kmyq =545 umu A = 363 um. [Ipu Bu3yanbHOH olleHKEe HHTEHCHBHOCTH
JIFOMHMHECIICHIINH 30HBI copbara npenen oOHapykeHus cocTasisieT 0,5 MKI/MJI, ¢ HCIIOJIb30BAHUEM CIIEKTPO-
Mmetpa - 0,1 Mxr/mut. [1py koTMYeCTBEHHOM OIpEIeNICHHHU MTPOBOAAT CPaBHEHHE HHTEHCHBHOCTH JIIOMUHECIICH-
ruu Th(IIl) Ha mmacTrHKE CO CTaHAAPTHOM IIKAIOH.

To4HOCTB, TOCTOBEPHOCTH U MPABUIBHOCTH OIPEACICHHUS HUTPOQIOKCAIIMHA TPOBEPEHa METOJJIOM CTaTH-
CTHYECKOM 00pabOTKH pe3yNnbTaToB aHaIN3a H METOIOM «BBEAICHO-HaijeH0». OTHOCUTENBHOE CTaHAapTHOE
otknonenune cocrasiser 0,05-0,07.
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IHOBEAIHKA TPUKOMIIOHEHTHHUX CUCTEM HA OCHOBI
IMOJIBIHLIJIIITPOJIIIOHY B CEPEJOBHIII EJIEKTPOJIITIB

Martopina K.B., Umunenko T.C., Mikynenko O.B., Umunenko @.0.

Lninponempogcvruii nayionansHuil yHigepcumen,
49050 m. [{ninponemposcwvk, éyi. Haykoea, 22; analyt@ff.dsu.ua

PizHi popmu cTany moBepxHeBO-akTHBHHUX pedoBUH (IIAP) 00yMOBIIOOTE pi3HOMaHITHI MEXaHi3MH IXHBOT
Iii Ha aHaiTHYHI (hOpMU peakTaHTiB. Mimen, SKi yTBOPIOIOTh IPH JOCSITHEHHI KPUTUYHOT KOHIIEHTpaIlii Mite-
noyteoperHs (KKM) matots chepuuny Gopmy. I1in mieto enekTposiTiB Ta iHIIMX TOJATKIB, a TAKOX MPH KOH-
uentpauii [TAP, mo 3nauno nepesuirye 10 KKM, chepuuni Mitienu, sik paBuiio, TpPaHCHOPMYIOThCS Y IIHITiH-
JpUYHI, i PO3UMHHICTB IPU ILOMY JOAATKOBO 3pocTae. [Ipu conrobinizauii pearenris B Mikpodasi opranizona-
HOI CHCTEMH CYTTEBO 3MIHIOIOThCS BIACTUBOCTI CEPEOBHUINA B MIKPOOTOUEHHI YACTHHOK, a TAKOXK iX Tigpo-
($oOHicTh, rigparanisi, “KOpCTKICTE” Ta KOH(pOpMaIlis. Y pe3ynbTari 3MiHH (i3WKO-XIMIYHHUX BIACTHBOCTEH
KOMIIOHEHTIB aHATITHYHOTO MPOLECY BiI0OYBAETHCS 3HAUHE 3pOCTAaHHS IHTEHCUBHOCTI aHAIITHYHOTO CUTHAITY,
OTITUMI3allis CHEKTPOCKOIIIYHUX MapaMeTPiB i, IK HACHIAOK, PICT Yy TJIUBOCTI Ta CEJIEKTUBHOCT] aHAIITHYHUX
BU3HAYCHb.

BuBumim cnekTpo)oTOMETPUYHIM METOIOM BIUIMB €JIEKTPOJIITIB HA KOMIUIECOYTBOPEHHS OPraHiYHOTO
peareHTy QeHUIUIYyOpOHY 3 iI0HAMH METaJliB B IPUCYTHOCTI Ta 32 YMOBH BIJICYTHOCTI MOBEPXHEBO-aKTHBHOT
pedyoBuHM — noniBiHinmiponigony (IIBITI) (Tabm.).

XiMiKO-aHATITHYH] XapaKTePUCTUKU CHCTEM

Cucrema Ao, AL, gel0™ Conin . I.HvTepBa.n
HM HM MKT/JT JIHIKHOCTI, M
U (V) — ®D 536 ~ 2.0 - -
U (VI) — ®D — TIBIIJ] 574 — 9.6 495.8 1.0-10°-1.0-107
U (VI) — ®® — IIBIIJ] - KCI 596 22 16.4 142.0 1.0-10° - 4.5-107
Sn (I) — P 510 - - - -
Sn (II) — ®® — IIBII/] 514 - 6.7 43.5 1.0-10°-4.0-10°
Sn (IT) — ®® — [IBI1J] — KNO; 530 16 37.3 32 1.0-10°-5.5-10°
Cu (I) - P 510 ~ 4.3 - -
Cu (IT) — ®® — IIBII/] 534 - 8.6 120.9 1.0-10° - 1.5-10°
Cu (I) — ®D — [IBITJ] — Na,SO, 585 71 95.0 6.4 1.0-10°-5.5-10°
Cu (II) — ®® — IIBIIJ] — NaCl 590 76 103.3 6.2 1.0-10° - 6.0-10°

30inbIIIeHHs I0HHOT CHITH PO3YHHY CIIPHSE 3MEHIISHHIO CTYTIeHs Tijparaiii ioHiB MeTaiiB. [locnabneHns
B3a€MOJIii OCTAaHHIX 3 MOJEKyJIaMH BOIY NPHU3BOAMUTH 0 3aMILLIEHHS iX OpraHidYHMM peareHToM. BusHauny
poJb y criocTepiraeMomy edeKTi BiJlirpae i MOCHICHHS Y MIPUCYTHOCTI €JIEKTPOIITY TiapodoOHOT B3aeMoii
MDK HETOJIIPHUMH (PparMeHTaMH MOJIEKYJ OPraHiYHOTO peareHTy — e(eKT BUCOIIOBAHHSL.

AHalli3 eKCIepUMEHTAIBHUX JaHUX J03BOJISIE BUAUIMTH HACTYIHI XapakTepHi aist cucteM Me — OO —
I1BII/] — enekTpoiT 3aKOHOMIpPHOCTI:

- pi3KHii 3picT iIHTEHCUBHOCTI CMYTH MOTIIMHAHHS, 110 BiJIMOBia€ ayKTy 3 MAKCUMAIILHOKO KITbKICTIO
KoopauHoBaHuX JiranaiB ®® npu gonaBaHHi y po3unH Ha ocHOBI [IAP enexTporiTis;

- 30UIBIIeHHS Ta cTa0imi3amisi MOJISIPHUX KOEeQiIli€HTIB MOTJIMHAHHS KOMIUIEKCiB Ha ocHOBI [TAP mpu
ONTHMAJbHIN 10HHIN cHIi;

- I0MaTKOBUM OaTOXPOMHUI 3CyB CMYTH MOTIMHAHHS ayKTy Ha ocHOBI [IBI1/] mpu monaBanHI KOHIIEHT-
parlii eneKTpo;iTy 10 ONTHMAIBHO.

TakuM YMHOM, BCTAHOBJICHO, 1[0 IPUCYTHICTh y po34unHi Ha 0cHOBI IIBII/] cunbHUX €NeKTPOIIiTIB CIpHsie
YTBOPEHHIO ayKTy 3 MAKCUMAIIbHOFO KiTBKICTIO KOOPIMHOBaHUX JiranaiB. CrisibHa nist enexkrponitis ta [IBI1/]
CYTIPOBOIKYETHCS CIHEPTETHYHUM €(DEeKTOM, 110 JO3BOJISAE Pi3KO 301IBIINTH BUX11 KOMIUIEKCIB, CTa011i3yBaTH
X CIIeKTpH MOTIIMHAHHS Ta MOJIAPHI Koe(illi€eHTH MOTIIMHAHHS.
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MNPOTOHYBAHHSA METUJIEH-BIC-TIOIVIIKOJISIT-IOHA B PO3UNHAX KCl
Menwsauk B.B.*, Bouapos B.O., Kopuyc [.B.**

*Xapkiscokuti Hayionanvuull yHieepcumem im. B.H. Kapasina
61077, m. Xapxis, ni. Ceoboou, 4, MelnikViktor@rambler.ru
**Manooanuniecokuii niyei,; 62341, Xapxiecoka obonacme, Jlepeauiecvkuil paiot

MerTwuneH-0ic-TioTiKoeBa KUCIOTa Ta ii CoMi MIMPOKO BUKOPUCTOBYIOTH SIK OpPTraHivHI aHAITHYHI pearcH-
TH, JIIKapChKi TpenapaTy, 3ac00M 3aXUCTy POCIWH Ta JOOABKH MPH OJepKaHHI PI3HUX MOIIMEPIB.

B niteparypi BigcyTHI AaHi Ipo KOHCTAHTH MTPOTOHYBAaHHS MeTHJIeH-0Oic-TiormikonsaT-ioHiB (MBTI') y Boz-
HHUX PO3YMHAX KAl XJIOPULY, 110 YCKIIAAHIOE IPOBEICHHSI TEXHOJIOTIYHUX po3paxyHKiB. Hamu mpoBeneHo ix
Br3HadeHHs 3a MetonoM M.II. Komaps [1]. B [1] 3amaua BupinieHa B 3arajiskHOMY BUTJISI/II CTOCOBHO PiBHOBaru

A*+JH,O™= HjA"“+szO, BHJ., @)
ae an_ 3arajibHa KOHCTaHTa IPOTOHYBAHHS Ha j-My CTYIICHI.

3acrocoBytouu 10 piBHOBary (1) 3akoH nirounx mac (3JM), onepKyeMo cUCTeMY JIiHIHHUX PiBHSHB

* ﬁihi * 2 - I’l,— —
(BHI )1 t— (ﬁH2 )1 D l, 2)
n, n;
_ a0 X |V . . " .
e n, =— Ouh, — 0.z K, A~ + 71 Xl - bynkuis yrBopenns cucremu, K - ionnuit 106y Tok Bou, V.—06’em

1

. . P . , .
CHCTEMH B IIPOLECI TUTPYBAHHSA NMPH 1-TOMY BiUTIKy; A = AV - KOHIIEHTpaIlis Ta 00’ €M BUXIJIHOTO PO3UMHY
KMCIIOTH; X, = X W, , JI€ X, - BUXIJIHUH PO3YMH JIyTry Il THTPYBAaHHS; W, — HOro 00’eM Ipu i-ToMy BiJJIiKY;

. . . . . *
h = (H,0";j_=f - Benmmunna, obepHeHa 10 KoedilieHTy akTHBHOCTI m-i yacTHHKH; By, = ((pH RS e ) Ta

By, = ((sz Af B ) — 3MilIIaHI KOHCTAHTH MMPOTOHYBAHHSI.
TutpyBaHHs BUXiTHOTO po3unHYy Kuciotu pozurHoM NaOH y BiamosimHOCTI 10 [2] Aa€ Bci 3HAYEHHS, AKi

’_lihi 2- n;

— Ta 771}1[ , 10 BXOJATH y cucTeMy (2). 3ropratoun cuctemy (2)

n — n, —

1 1

3a cocoOOM HalMEHIIMX KBAApaTiB Ta BUPIMIYIOYM OACP)KaHy CHCTEMY HOPMAaJbHUX PIBHSHB, 3HAXOAUMO
(V3 . ~ . . * *

Hal61IbII HMOBIpHE 3HAYEHHA 3MilIAHMX KOHCTaHT npoToHyBanHs B, ta 7 .

[ToBTOprOrOYM BUMIipIOBaHHS HpH pi3HKX ioHHKUX criax | Big 0,1 Mons/i 1o 3,0 Monb/11, 0 CTBOPEHI 3a
nonomororo KCI, mu orpumanu psia 3Hadess (B, ), ta (B",,),. s onmucy excrnepiMeHTanbHIX JaHKX 3 3Milla-
HUMH KOHCTaHTaMH TPOTOHYBaHHS TPH Pi3HUX 10HHUX CHJIaX BHIIPOOYBaJIHCh Pi3HI piBHAHHI. B pesynbrari
0OyJ10 BUSIBJICHO, IO HAWKPAILIMI OMUC EKCIIEPUMEHTAIBHHUX JIAHUX Ja€ piBHAHHS (3):

— 1/3 2
y=y,tal"+tal+al 3)

HEOoOX1THI [Tl pO3paxyHKy BEJIMYNH

Tabnuys. 3navenns g B, ix aucnepciit S°, Binxunens (A), sxi po3paxopani 3a piBHAHHAME (3,4) Bin
eKCIIepUMEHTAIEHUX Ta YMCIIO BUMIipIOBaHb (1) I MeTHIIeH-0ic-TiormikoisT ioHa Ha (oni KCl mpu 25+0,1°C

I 1gB'm | S, 10° | A10° n 128’1 S,y 10° A10°
0,1 | 3,961 1,7 4,293 35 7,120 0,9 12,602
02 | 3,888 2,1 2,240 35 7,010 0,8 3,567
03 | 3.832 24 -15,665 35 6,940 3,0 -12,322
04 | 3812 2,7 -5,127 37 6,910 2,1 -10,639
0,5 | 3816 2,2 4,103 41 6,909 2,7 6,375
0,6 | 3.806 24 1,081 40 6,885 3,4 -8,975
0,7 | 3,804 33 1,561 40 6,888 2,8 4,225
0,8 | 3,804 3,8 0,653 40 6,899 1,9 3,187
0,9 | 3812 3,4 5,107 27 6,900 4,1 3,682
1,0 | 33818 2,7 5,461 22 6,922 48 6,922
12 | 3,834 2,9 5,358 28 6,960 1,7 10,522
1,5 | 3,860 1,4 -1,157 34 7,022 0,8 13,654
1,8 | 3,900 2,8 -0,026 37 7,085 4,2 12,708
2,0 | 3,919 2,3 9,177 37 7,148 3,7 -1,311
2,0 | 3,938 1,4 -4,722 36 7,150 1,6 4,343
23 | 3,975 1,6 2,503 40 7,225 1,8 -23,846
25 | 4,002 1,9 -0,915 40 7315 13 -11,901
3,0 | 4,084 0,9 3,858 40 7,484 1,7 3,615
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1gB",, = (4,34 £ 0,01) + 0,408 I - 0,922 I'* + 1,760-10 I* 4)
1gB",, = (7,65 +0,02) + 0,555 1 - 0,297 I'* + 3,750-10° I (5)

BinbeHi unenn piBHSIHB (4, 5) € TEpMOAMHAMIYHIMY KOHCTAaHTAMH TTPOTOHYBaHHSI.

Po3paxoBani 3HaueHHS KOHCTAaHT MPOTOHYBaHHS HaBe/eHi B Ta0m. 1. B po0oTi BUKOpHCTOBYBanach IBidi
TieperHaHa Bo/ia, OUMIIeHa BiJ CO, kurr STiHHIM [ 1]. MeTuneH-0ic-TiorikoneBa KucaoTa Oyiia O4HIIeHa rmepe-
KpHUCTaTizaii€eto 3 0eH3oiy. UMCToTy KUCIOTH MEepeBipsuTy 3a TeMieparyporo miasieHHs (129°C) ta nuisixom
TUTpYBaHH:. 3HaliIeHe 3HAYSHHST MOJISIPHOT Macu KUCIIOTH JopiBHIOBaIO 196,40 r/mons. KoHnenrpaiito yry
OyJI0 BCTAHOBJICHO 32 o-TimpodTanaroM Kajito, OCH30MHO Ta aIUIIHOBOK KUCIOTaMU. Po3unau (hOHOBUX
EJICKTPOJIITIB roTyBaK 3 TOUHUX HaBakoK KCl Mapku «x.4d.»

HeiirpanbsHicTb coini nmepeBipsuin 3a (heHONMoBIM 4epBOHUM [ 1]. BuMiproBaHHs €.p.c. IPOBOAWIN Y BO-
nsiHOMY TepmocTari pu 25,0+0,1°C. AKTUBHICTB 10HIB TiJpOTeHy B MPOIIECi TUTPYBaHHS BUMipIOBaJIH MTOTEH-
IOMETPUYHUM METOJIOM B JIAHIIIOTY 3 IIEPEHOCOM:

CKIISTHUI H,A+KCl + NaOH +KCl KCl AgCl, Ag
eNeKTPOJ Hacud.
A I X  I-x0 )

SIKUI TPAJyIOBaBCs Mepell KOKHUM THTPYBaHHSM 3a CTaHIAPTHUMHU OypepHUMH po3drHaMHU. BUMiproBaHHS
pH BukonyBanu Ha noteniomerpi P-307, sk Hynb-iHCTpyMEHT BuKoprcToByBaiau pH-121. Y poboti 3actoco-
BYBaJIH CICIialbHO BiJliOpaHi CKIISIHI €IEKTPOIH 3 CTIHKOI0 BOXHEBOIO (DYHKILIETO.

1. H.I1. Komaps, O.C. Mycaunos, Tet Boer Illanr. // XKypH. ananut. xumuu. - 1967. - T. 22. - C. 973.
2. J.C.Specman. // J. Chem. Soc.- 1940. - p. 855.

PO3POBKA TA ATECTAIIISI ATOMHO-ABCOPBIIMHOI'O _
BU3HAYEHHS IUHKY B NINMHAX, SIKI 3ACTOCOBYIOTb B 'YMAHHIHN
TA BETEPUHAPHIN MEIMIIUHI

Menbauk B.B.*, Kopayc [.B.**

*Xapxiecvrkuil Hayionanvrull yHisepcumem im. B.H. Kapasina
61077, m. Xapxis, ni. Ceoboou, 4, MelnikViktor@rambler.ru
** Manooanuniecekuii aiyetl, 62341, Xapxiscoka oonacmo, /lepeauiscokuti paio
mdschool@dergachi.net

['MHM 31aBHAa BUKOPHCTOBYIOTHCS B TYMaHHIN Ta BeTepHHApHiN MeanuHi. Humu 3apas JikyloTh pakoBi
NYyXJIMHH, TIEYiHKY, ceplie, 3yOu, ByXa, 3ip, JJeTeHi, CTaTeBl OpraH, KiCTKH, Mapajidi Ta 6arato iHIINX 3aXBOPIO-
BaHb. OCTaHHIM YacoM X YCHIIIHO BUKOPHUCTOBYIOTh SIK €HTEPOCOPOCHTH.

Jia ycminmHoTo 3acTOCYBaHHS TIIMH Y JTIKYBaJbHIN MPAKTHIN MOTPIOHO 3HATH 1 KOHTPOIIOBATH iX CKIAI.
[IpoBeneuwmii miTepaTypHUil O MOKA3ye, IO B JJAHUI Yac BiJICYTHI €KCHPECHI Ta CEJICKTUBHI METOIMKHU
BU3HAYCHHS IUHKY B INIMHAX. B 3B’53Ky 3 MM MU IIOCTaBHIIHM 32 METY PO3POOUTH EKCIIPECHY METOAMKY BU3HA-
YeHHsI Zn B TIIMHAX 1 BUKOPUCTATH IS TOCITIHKEHHS CKIIaAy IJIVH, sKi BiliOpaHi 3 kap epy cena Jlyxok Jlepra-
YiBCHKOTO paiioHy XapKiBchkoi oOacTi. [1i muHu pekoMeH10BaH1 XapKiBChKOIO JIEPKABHOK 300BETEpUHAP-
HOIO aKaJIeMI€ro ISl JIIKyBaHHS MiKpOEJIEeMEHTO31B.

Binzomo, 1o atToMHO-a0copOLiitHNIT METO € BUCOKO-CENIEKTUBHUM MeTofoM. CaMe ITM 3yMOBIICHUI HaIl
BUOIp METOY JUIsl pO3POOKH EKCIIPECHOT Ta CeIeKTHBHOI METOJMKH BU3HaYeHHs Zn B iHaX. [IpoBeseHi toc-
JKEHHS TI0 METPOJIOTIYHIN aTecTallii MeTOIUKN BUKOHAHHS BUMipioBaHb (MBB) nunky B rimHax. BuzHa-
YeH1 OCHOBHI METPOIIOTIYHI XapaKTePUCTUKN METOMUKH. JlocmimpkeHi pi3Hi criocodu mpoboriarorosku. Bera-
HOBIIEHO, III0 PO3pOOJIEHAa METOUKA BiIPI3HAETHCS CBOEKD €KCIIPECHICTIO, CENIEKTUBHICTIO, TOYHICTIO. B 10-

MOBIJIi HABE/ICHI PE3YJIBTATU J0CHIKCHb.
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METPOJIOTHYECKHUE XAPAKTEPUCTUKHU I'NBPU/HOI'O
ANEKTPOTEPMHUYECKOI'O ATOMHO-ABCOPBIIMOHHOI'O METOJA
ONPEAEJIEHUA CJIEJOB METAJIJIOB

Memanunnosa H.B., Anemacosa A.C.

Loneyxuti HayuoHanbHBIN YHUBEPCUMEm
83055, Honeyx, Yuusepcumemckas, 24, maverick@skif-net

B c110HBIX MHOTOKOMITOHEHTHBIX O0BEKTaX AIEKTPOTEPMHUUECKUI arToMHO-a0copOimonHstii (OTAA) me-
TOZA He Bceraa odecrieuuBaeT HEOOXOAMMBIN Ipeaes OOHapyKeHUs OIpeAeIsIeMbIX IEeMEHTOB. Marpu4Hble
MOMEXH MOT'YT ObITh MUHUMH3HPOBAHBI B PAMKaX KOHIECTIIIH TEMIIEPaTypHO-CTaOMITN3UPOBAHHOM M€Y H C IIIaT-
(bopMoii, 0IHAKO B psizie cioydaeB 3a7aqy aHaIn3a (OHOBBIX KOJTUYECTB METAJUIOB C HEOOXOJMMOM TOUHOCTBIO
yIAaeTcsl PELIUTh TOJIBKO C MCIIOIb30BAHMEM METOIOB IPEABAPUTEIILHOTO PA3eICHNs U KOHLIEHTPUPOBAHHUSL.
MeTon 3KCTpaKIIMOHHOTO KOHIIEHTPUPOBAHHUS MO-TIPEXKHEMY OCTAETCS OTHUM U3 CAMbIX PacpOCTPaHEHHBIX B
aTOMHO-a0COpOLMOHHOM crieKTpockonuy. CodeTaHre OpraHMuECKOTo SKCTPAKTA C 3JIEKTPOTEPMUIECKUMHU aTo-
MU3aTOpaMH, B YACTHOCTH C TpaUTOBOH MeUbl0, HE BCEI/a IPUBOIUT K CHIDKEHHUIO Mpefiesia 00HaApY KEHHUS,
T.K. IPUPOJIa SKCTPAKTa B 3HAYUTEIHHON MEpe ONpeNeNsIeT METPOJIOrHIECKIE XapaKTePUCTUKHU MTOCIIEAYyOIIe-
ro aTOMHO-a0COPOIIMOHHOTO OTpeNeicHus. Tak, MpH aHalu3e SKCTPAKTOB CTAIKUBAIOTCS C IpobieMami,
00yCJIOBJIEHHBIMY CBOMCTBAMU OPTraHMYECKUX PACTBOPHUTENEH 1 KOMIIEKCOOOpa3oBaTeieii: BHICOKHE MOTpel-
HOCTH JIO3MPOBaHMs, IPONUTHIBAHIE U CMayMBaHHUE rpad)uTa aTOMU3aTopa, HOTEPH Ha CTaIUsIX TepMOoOpa-
00TKH, BBICOKHI YPOBEHBb HECEIEKTHBHBIX TIOMEX.

Hamu Obin M3ydeHbl OCHOBHBIE METPOJIOTHUECKUE XapaKTEPUCTUKU (1yBCTBUTEIBHOCTH M BOCIPOH3BO-
JuMocTbh) TuOpunHoro DTAA MeTona npu ONpeelIeHHH HETIOCPEACTBEHHO B HKCTPAKTaX METAIJIOB, OTIHYa-
romxcst Mexann3MoM aromusanun (Cd, Pb, Sb, Bi, Cr). /1y cpaBHUTETFHOTO U3Y4YeHUs ObUTH BEIOPAHBI IKCT-
PaKIMOHHBIE CUCTEMBI, OTIIMYAIOLINECS MEXaHU3MOM 3KCTPAKLIUU U TEPMUUYECKUMH CBOMCTBAMH SKCTpareH-
TOB. DTO XeJIaT000pa3yoIue peareHThl MUPPOIUAMHIUTHOKapOaMar B OyTuiianerare U AudeHuaKapoasu B
paccianBaroleiics 1Byx($a3HoN cCUCTEME, a TAKXKE ACCOLHATO00PA3yOLINH peareHT XJIOPH I TPUOKTHIAMIHA B
METHJIN300y TUIIKETOHE. bBIIN yCTaHOBIIEHBI ONITHMANIbHbIE TEMIIEPATyPHO-BPEMEHHBIE YCIOBUS OTPEAETICHHS
Pb(II), Cd(II), Sb(III), Bi(Ill) u Cr(VI) B oprannueckux skcrpakrax. VcciieoBaHbl MAKCUMAJIBHO JIOIYCTH-
MBI€ TEMIIEPaTypbl IUPOJIN3a ONPEIEIIIEMBbIX SJIEMEHTOB U OIIPEAEIICHbI 3HAYCHHUS XapaKTepPUCTUIECKUX Macc
(mokazarenb 4yBCTBUTEIBHOCTH) NIPU UCTIAPEHUU UCCIIEyEMBIX IKCTPAKTOB KaK C TpadpuTOBOM MmIardopMsl,
TaK ¥ CO CTEHKHU Ipa)UTOBBIX MEUYCH C MUPOMOKPHITHEM Pa3lIUYHbIX (PUPM-IPOU3BOIUTEICH. YCTaHOBIICHO,
YTO MaTpHIa SKCTPAKTOB (MUPPOIUINHINTHOKApOAMAT, TPUOKTUIIAMIH, OPraHMYECKHE PACTBOPHUTEININ) UTpa-
€T pOJIb CBOEOOPA3HOTO XMMUYECKOT0 MOIU(PHUKATOPA, TOBBIIIAIOIIET0 MAKCUMAIILHO AOIYCTHMYIO TeMIlepa-
TYpy HHPOJIN3a AHAJIUTOB M 00ECIIEUMBAIOIIEI0 YyBCTBUTEIBHOCTD ONPENCIICHHUS JIEMEHTOB B HKCTPAKTAX,
ONMM3KyI0 K BOAHBIM pacTBOpam. IIpu 5TOM BOCHIPOM3BOAMMOCTD PE3YIBTATOB H3MEPEHUN S HE MPEBBIIIAECT
0,1. B cnyuae onpenenenust xpoma B 1Byx(ha3HOW BOJHOH cHCcTEMe Ha OCHOBE An(eHnIKapOa3nga-ITaHosna-
cynb(ara aMMOHHSI-BOJIbI, 9yBCTBUTEIBLHOCTD ONpeeIeHus yxyamaercs. [lokazaHo, 4TO 3TO CBS3aHO B Mep-
BYIO oUepellb C ACTPECCUPYIONINM BIUSHUEM CYIb(par-noHOB. UyBCTBUTEIBHOCTD ONPE/ICIIEHUS XPOMa B 9KCT-
paKTe B 3HAUUTEIBHOM Mepe ompeessieTcss KaueCTBOM MUPOHOKPBITHS nedd. 1IpennoskeHbl XuMuIecKiue Mo-
JUQHUKATOPHI ISl yCTPAHEHUS! IEMPECCUPYIOLIETO BIUSHHUS MAaTPHUIIBI PH SKCTPAKIIHOHHOM aTOMHO-a0cop0-
[IMOHHOM onpezieNieHrH BhICOKOToKcuaHOTo Cr( V1) ¢ momornisio sko0e30macHoi 1By X(a3HON BOIHOM IKCTPaK-

IIMOHHOM CHUCTEMBI C BBICAITUBATEIIEM.
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TBEPAOPA3ZHAS SKCTPAKIUSA U XPOMATO-MACC-CIIEKTPOMETPUYECKOE
OIIPEJAEJIEHUE OT'PAHUYEHHO-JIETYYUX OPTAHUYECKHUX COEJUHEHUU
BOJIHBIX CUCTEM

Mumrokus M.B.

Hucmumym xonnouonou xumuu u xumuu 600vt um. A.B. /[ymanckoeo HAH Ykpaunui,
03680, 2. Kues, 6ynveap Bepnaockoeo, 42; m_milyukin@yahoo.com

[IpuMeHeHNE XITOPUPYIOIIUX U OKUCIUTENLHBIX areHTOB TP TOJOTOBKE MUTHEBOW BOJBI U3 TIPUPOTHON
NPUBOJMT K 00pa30BaHUIO XJIOPUPOBAHHBIX M OKHCIICHHBIX JIETY4HX, orpanndenHo-1ety4ynx (OJIOC) u Hene-
TY4YHX OPTaHHUYECKUX COCIMHEHHUI B KOHIEHTPAIMAX OT MKI/J 0 MKI/J. DTO 3aBHCUT OT MHOTHUX (PaKTOpPOB:
CYMMAapHOTO COJICpKaHHUsl OPTaHUYECKUX COSTMHEHUH B TPUPOIHON BOJIE ¥ HATTMYUS CPEIN HUX JIETKOOKHCIIS-
€MOH / JIETKOXJIOpUPYEMON COCTABIISIONICH YaCTH OPraHUYECKUX COEIMHEHNH, OT TUIIA OKHCIUTEIBHOTO areH-
Ta, €ro HCIOJIb3YyEeMOU J03bl, TEMIIEPATyPhl BOABI U AP.

OCHOBHBIM HallpaBJICHUEM JaHHOTO MCCJIENOBaHMS SBIISETCS pa3pabOTKa HayYHBIX OCHOB METOAOJIOTHH
aHaJIn3a ¥ IPOBEACHUS] KOHTPOJIS TEXHOJIOTMYECKUX BOJ M BOIHBIX CHCTEM JUIS PEILICHHUS OOLIMX M LIEJEBBIX
3a1a4 UACHTU(UKALIMY U OIIPEAETICHUS MUKPOIIPUMECEH OpraHMYeCKIX COCTUHEHUHN 1 MPAKTHYECKOE TpUMe-
HEHHE UX JUISI CHCTEMaTH4ECKOTO KOHTPOJISI TOKCHYHBIX COSAMHEHUN B 3TUX 00BEKTAaX.

115t n3yueHHs: Ka4eCTBEHHOTO M KOJTMUECTBEHHOTO cocTaBa Mukponpumeceid OJIOC nmpupoaHBIX ¥ TUThHE-
BBIX BOJI, OONIaIAIOMIMX CITA00KHUCIOTHBIMHU, HEHTPAIBHBIMU M CITA000CHOBHBIMH CBOWCTBAMU, MPEJICTABIIS-
JI0Ch HEOOXOUMBIM pa3paboTaTh METOMOIOTHIO AaHATUTUIECKOTO UCCIIEIOBAHMS 3TUX COSTUHECHUH, TPUMEHe-
HHE KOTOPOH MO3BOJIMIIO Obl HanboJee MOIHO peliaTh HACHTU(UKAIUOHHYIO 33134y U 3a7aqdy ONpeneseHHs
OCHOBHBIX W/WJIH Hanboliee TOKCUYHBIX COSMHEHNH, Coiep Kaniuxcs B HUX, Metogom ['X/MC.

WnenTudukanuio u onpeneneHne OpraHnueckux COeIMHEHNH B BOMHOM MaTpyLe Ha yPOBHE HAHOKOHIICH-
TpaLuil eme ATUTENbHOE BPeMs CIelyeT CUMTaTh CIIOXKHOH 3a1adell pyHIaMEeHTaIbHOTO XapakTepa, Tpedyro-
el HeTPUBHUAJIbHBIX MOAXOI0B KaK B MOATOTOBKE MPOO K aHAIU3Y, TaK U B IPOBEACHUH ONPEACICHUS Kaye-
CTBEHHOTO M KOJJMYECTBEHHOTO COCTaBa C 00s3aTeIbHBIM BAJIMANPOBAHHUEM.

Lenp manHOW paboTel — pa3paboTka meronoioruu uccienopanus OJIOC npupoAHBIX U TUTHEBBIX BOII,
COZIEpIKaIMX MOBHIIICHHBIC KOHIIEHTPAIUU TYMUHOBBIX U QyabBOKUCIOT (60—-80% OT 0OLIMX OpraHHYeCcKHX
COCIMHCHHI, MacCOBast KOHIIEHTPAIIU KOTOPBIX JocTHraeT oT 15 1o 30 Mr/it), kotopasi BKJIIOYaeT BhIJCIICHUE,
KOHLICHTPUPOBaHHE, UACHTU(PHUKALIUIO U OTIpEeIeIeHIEe MUKPOKOJIMYECTB MyTareHa MX u ero reoMmeTpu4ecko-
ro m3omepa E-MX, xnopopranndeckux mectuiiuaoB (XOII), n3omepHO-CrienupuIeckoro cocTaBa MmoIuxiio-
pupoBansbix oudennnos (I1Xb), nudeHzopypaHoB, TMOEH30-/1-AHOKCUHOB, XJIO0P(HEHOIOB, (PTaIaToB, KapOo-
HOBBIX KHCJIOT B 9THX BOJaX.

Pazpaborana ananutuueckas meroponorus uccnegosanus OJIOC, B ToM 4ncie TOKCHYHBIX IEPCUCTEHT-
HbIX XOII, [TXB, mytarena MX n E-MX B npupoaHbIX 1 MUThEBBIX Bofax Oacceitna /Inenpa metonom ' X/MC
NPU MacC-CEJICKTUBHOM JIETEKTUpOBaHHUH. VcclieoBaHus HalpaBIeHbl HA YAy4llIeHHE YyBCTBHTEIBHOCTH
(sensitivity) u cenextuBHOCTH (selectivity) ompenensieMbIX COSIUHEHUM MPU MCIOJIb30BAHUM PEICBAHTHBIX
pactBoputerel (solvents) v TOCTHKEHUH OTIPEIEIIEHHON CKOPOCTH (IKCIIPEeCCHOCTH) aHanu3a (speed) (4s-kpu-
Tepuii). [loBbIlIEHNE YyBCTBUTEIBHOCTH aHATUTHYECKOTO CUTHAJIA OPTaHUYECKUX COCTUHEHUH, PeruCTpUpy-
€MOT'0 MacC-CEIEKTUBHBIM JAETEKTOPOM KaK MHOTOKAHAJIbHBIM (PH3UKO-XMMUYECKHM CEHCOPOM, MOXKET OBbITh
JOCTUTHYTO 32 CUET MTOBBIILIEHHS CTEIICHH KOHIIEHTPUPOBAHMUS LIEIEBOI0 aHAINTA U CTEIICHU €r0 OYMCTKU MIIH
NPEBPALICHUS UX B APYTHE IEPUBAThl, 00Iaqaoie JyYInMHI MacC-CIIEKTPaIbHBIMU XapaKTEPUCTHKAMU IIPH
3JIEKTPOHHO-yIAapHOH HoHM3auuu. [Ipy ucnonap3oBaHuK PpaKIHOHMPOBAHUS BBIIEIIEHHBIX OPraHUYECKHX CO-
€IMHEHNH U3 KOHIIEHTPATOB PACTBOPUTEISIMH, UX BEICOKO3(P(EKTHBHOTO XpoMaTorpaduieckoro pasaeneHus
Y MacC-CEJIeKTUBHOTO JeTEeKTHPOBAHUS PEIIEHBI BOMIPOCHI CEIEKTUBHOCTH IPHU aHAIN3E IIeJIEBBIX COEINHEHHIH
B CJIIO’KHBIX CMECSIX IIPU JOCTHUKEHUHU OTIPEIENIEeHHOM SKCIIPECCHOCTH.

Mertonom TBeproda3HOil IKCTPAKINY € TOMOLIBIO TOPUCTHIX mouMepHbIX copoenToB (I1T1C) cucremaru-
YEeCKH U3YUYECHO MPENapaTuBHOE BBIACICHUE B ONITUMAIBHBIX YCIOBUAX CIA0OKUCIIBIX, HEHTPaJIbHBIX U clabo-
ocHOBHBIX (pakunii Henetyuux u OJIOC npupoAHBIX U MUTHEBBIX BOX C MTOCIEAYIOIIUM BbIICICHUEM U KOH-
LEHTPUPOBAHHEM M3 HUX aHTPOINOICHHBIX M 00Pa3yIOIIUXCS B MPOLECCaX XJIOPUPOBAHUS U O30HUPOBAHMS
tokcuunbix OJIOC.

OCHOBHBIMH 3TallaMy PaOOTHI SBIISIOTCS: TBEPAO(DA3HO-IKCTPAKIMOHHOE BBIIEIECHUE 3TUX COCANHEHUN U3
BoJ (xucnas cpena) [1I1C; koHLIEHTpHpOBaHKE; TOTYyYEHHE OCHOBHOTO KOHIIEHTpATa MPH MOJTHOM METHIUPO-
BaHHU COCJMHEHHMH KHUCJIOTO XapakTepa; (pakIHOHHUPOBaHHE HEMOISAPHBIX U CIa0ONONAPHBIX COCAMHEHHH
OpraHUYECKUMHU PACTBOPUTEISIMHE (TEKCaH, IUKJIOTeKCaH, OeH30M); uaeHTH(GUKams MmyTarena MX B rekcano-
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BOM (ppaxIi OCHOBHOT'O KOHIIEHTPATa B PEKUME CEIIEKTUBHOTO MOHUTOpUHTa HOHOB (SIM); naeHTnduKanms
MUKpPOTIpUMECcEeH 3arpsA3HSIONINX BEIECTB B OCHOBHBIX KOHIIEHTpATaX M KOHLIEHTparax ux (pakiuii B pe:kume
MOJTHOTO MOHHOTO TOKA; KUAKOCTHO-3KcTpakmuonHoe Boiaenenne XOII u [1Xb u3 opraHnyecko-KUCIOTHOM
Macchl, 00pasyromieics nocie 00padOTKH OCHOBHBIX KOHIIGHTPATOB W/WIIM KOHLIEHTPATOB MX (PpaKiuii KOH-
[EHTPUPOBAHHOW CEPHON KUCIOTOM /WK oJeyMoM; uaeHTHuKamws u onpeneneaue XOI1 n nzomepHo-cre-
uguaeckoro cocrasa [1Xb B pexxume SIM.

Metonom xuIK0(a3HOW SKCTPAKLHU MOCIIEe NPOBEACHHS E€PHUBAaTH3aLNUN KapOOHWIBHBIX COCOUHEHUI
2,4-nMHATPOQEHNITUIPA3UHOM IPOBEICHO BhIJCICHUE U KOHLIEHTPUPOBAHHE COOTBETCTBYIOIINX ITPOU3BO-
HBIX.

B pesynbrare npoBeneHHBIX UcCienoBanui uaeHtuduimposano oosee 60 knaccos OJIOC, Bkitouas BbiC-
HIME H- ¥ U30-aJIKaHbl, BBICIINE alu(aTHIeCKUe H- 1 U30MEPHbIE MOHOKapOOHOBBIE KUCIIOTHI U UX STHJIOBBIC
3¢upsl, aUpaTUIECKUE H- U U30MEPHbBIE JTUKAPOOHOBBIC KUCIIOTHI, aTiu(aTniecKue HEHACBIIIICHHBIC H-MOHO-
KapOOHOBBIE U TMKaPOOHOBBIE KHCIIOTHI C OTHOM, IBYMsI U TPEMS TBOWHBIMH CBSI3SMH, pa3BETBICHHbIC (METH-
JICHIIPUCOEMHEHHbIE) ann(paTuiecKue HeHACBIIICHHbIE IUKApOOHOBbIE KHCIOTHI, OKCO- U THAPOKCUIIPOH3-
BOJHbIE aTM()aTHUECKHX MOHO- ¥ JUKapOOHOBBIX KHCIIOT, au(aTHiecKue TPUKapOOHOBbIE KUCIIOTHI, apoMa-
TUYECKHUE MOHO-, - ¥ TPUKAPOOHOBBIE KUCIOTHI, anudaTuiecKkue IUXJIOpKapOOHOBBIE KUCIOTHl, MOHO- H
JUXJI0pOCH30MHBIE KUCIOTHI, (Qranarel, (peHoIKapOOHOBBIE KUCIIOTBI, CTEPOMIBI, BBICIINE alu(aTHiecKue
CHUPTHI, anuparnieckre KapOOHMIBHBIE COSIUHEHNUS, XJIOpaNn(aTHIeCKue KETOHbI, aIKHUI-, UKJIOATIKWI- 1
AKEHIIOECH30JIBL, XJIOPATKUIOCH30IIbI, aTKWI()EHOIbI H aTKHIXJI0P()EHOINbI, aTKHIapHUIMOYEBUHEI, APHIICYIIh-
(OHBI, a30T- ¥ CEepPOCOACPIKAIINE TEeTEPOILMKINIESCKUE COSTUHEHUS, a30T- U (ocdopcoaepiKalme coeTuHe-
HUSI, TOBEPXHOCTHO-aKTHBHBIE BEIIECTBA — MOHO-, IU- ¥ TPUTPETOY THII(HEHOII TOKCHIIAThI, HOHHI(EHOIITOK-
CHUJIaTHI U JIp.

[Iposeneno xonuuecTBennoe onpenenenne C —C, kapOOHWIBHBIX coenuHennit, myrarena MX u E-MX,
XJIOp(EHOIIOB, 00Pa3yIOIIKXCS B IPOLECCAaX XJIOPUPOBAHUS, 030HUPOBAHUS U (POTOO30HUPOBAHUS B yCIOBHUSX
HOJTrOTOBKH MUTHEBOI BOIbI, U aHTPOIOICHHBIX 3arpsi3HAIOIINX BeulecTB — ¢ranaros, XOII — o-, B-, ¥-,
O-I'XUI, AJE, A1, AAT, obiero usomepHo-crermpuueckoro cocrasa [1Xb (tpu-, TeTpa-, HeHTa-, rekca-,
renrta- 1 okraxyiopuzomepsl) B peskumax SCAN u SIM. Metonuka onpenenenust XOII u ITXb numeer coorBet-
cteenao MDL — 0,01-0,1 u 0,17-0,38 ur/in ipu K = (1,50-4,00)-10°.

KOHTPOJIb AAKOCTI TA BMICTY HOJIMEPY MEJINYHOT'O NPU3HAYEHHSI —
IMOJIBIHIJIIITPPOJIITIOHA 1 UOT'O JIIKAPCBKUX IIPEITAPATIB

Mixkyneuko O.B., Umnnenko T.C., Umunenko @.0.

ninponempogcvruii nayionansHuil yHigepcumen,
49050 m. [{ninponemposcok, éyin. Haykosa, 22; analyt@ff-dsu.ua

Jo siKoCTI JTiKapChKUX MpernapariB i CyOCTaHIII, 110 BXOASTH JI0 iX CKIIajy, BUCYBalOTh OCOOJIMBI BUMOTH.
[xHe noTpUMaHHs BUMarae po3BUTKY HOBUX i MOAM(DIKAIIiI0 BiOMUX aHATITHYHUX METOIHUK 3 BUKOPUCTAHHSM
CYYaCHHMX IT1JIXOJIB XIMIYHOTO aHaJIi3y.

[Ipu BukopucTaHHI (i310J0TIYHO-aKTUBHOTO TONIiMepy — modiBiHinmippomigona (IIBI1J) i mikapcbkux
npenapariB Ha HOro OCHOBI SIK ITa3MO3aMIIYIOUMX PO3UMHIB JUIS IC31HTOKCHKAIIT OpTraHi3My JIFOIWHH, BUSIB-
JieHnH e(peKT HaKOIMYEHHs BUCOKOMOJIEKYJISIPHOTO MpenapaTy B OpraHisMi i Tpusaje ioro BueneHHs. KoHT-
POJIb AKOCTI CyOCTaHIIi] MO BIHIIIMIPPOIIIOHA HA BMICT BHCOKOMOJNEKYIISIpHUX (hpaKIiil i IXHIA pO3MOIiI 103-
BOJISIE YHUKHYTH €] TpoOIIeMu.

Ha ocnoBi npoBeneHnx Hamu gocmimpkeHb B3aemonii [IBII/] pi3sHMX MOJEKyIspHUX Mac 3 OpraHidYHUMH
peareHTaMu psiy azo-, TpUQEHIIMETAaHOBUX OApBHHKIB, TPUOKCI(IIYOPOHIB, a TAKOXK 3 KOMILJICKCAMH 10HIB
METAJIB 3 JaHUMH OPTraHIYHUMHU pearecHTaMu 3alpOMIOHOBAaHHHU Psiji 3aKOHOMIPHOCTEH TOBOKEHHS TTOJIIMEDY.
Lle mo3BonmiIo po3poOUTH P HOBUX MeTOAMK Bu3HaueHHs BMicTy [IBII/I, ioro cepenuboi MONeKyIspHOT
MacH, a TaKOXK PO3IOJIiT BMicTy B mipemnapari ¢ppakmiit [IBI1/] pisaux MonekymnspHuX Mac.

J1 KOHTPOITFO JiKapChKUX Mpenaparis, mo Mictats [IBII/], Hamu Oymnm 3amporoHoBaHi HOBI CLIEKTPOdO-
TOMETPHUYHI, IOHOMETPUYHI i XpoMaTorpadidHi METOAUKH aHami3y. Po3poOiieHi MeTouKy BU3HAUYEHHS BMiCTy
[IBI1/] ampo6oBaHi Ha mikapchkux mpemnaparax “I'emonez-H”, “Menuxponain-lapanmna”, “Umymnon”, metonu-
KM BU3HAYEHHS MOJIEKYJISIPHOI MacH — Ha JikapchKkoMy mperapari “I'emones-H” pisHHX BUPOOHUKIB.

CnexrpodoTroMeTpuyHi i HOHOMETpHUYHI MeToAnKHU aHaiizy Bmicty [IBIIJ] i ioro MonexynsipHoi Macu, a
TaKOX BMICTY BUCOKOMOJICKYJIIpHHX (hpaKIliii mojiMepy 3aCHOBaHI Ha B3a€MOJIiT B TBOXKOMIIOHEHTHIH cHCTEMI
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[BII/J — opraniunmii pearent. J{ocmiKyBaiy B3a€MOIii 3 BAKOPUCTAHHSIM OpPTraHiYHUX PeareHTiB Pi3HUX KIaciB
— a300ipBHUKIB, TpU(EHIIMETAHOBHUX 1 KCAHTCHOBBIX OapBHUKIB (Bchoro monas 20) ta [IBI1/] pisHux Mojieky-
nasipaux Mac (8,0-10%, 1,2-104,2,4-10%, 4,0-10%, 3,6-10%). 3uaiineni onTuMaabHi YMOBH 3aCTOCYBAaHHS OTpUMa-
HUX aJIyKTiB: IHTEpBaJIN BU3HAYYBaHUX KOHIEHTpamii 1 MonekyssipHoi macu [1BI1/], kuciaoTHICTE cepeaoBu-
114, CIiBBITHOIIICHHS Pearyr4ynX PeYOBHH i T.1I.

Y po6oTi po3poOiieHnit HOBHIA MiaXi 10 POTOMETPUIHOTO BU3HAYCHHS MOJIEKYJISIPHOI MacH IOJIIMEpY y
BOJTHUX PO3YMHAX, [II0 3aCHOBaHA Ha yTBOPEHHI ayKTiB MOJIBIHLUITIPOIiIOHY 3 a300apBHUKOM OPHITBSTHTOBUM
JKOBTHM.

IlonoxenHs MmakcumyMmy normuHaHHS agunykTiB [IBIIJ] — OpuibSHTOBHIA )KOBTHIA 3aJI€KUTH BiJl MOJIEKY-
JSIPHOT MacH noxiMepy (TOBKUHH JIaHIora). MakCMMallbHUH BIUTMB MOJIEKYJISIPHOT MacH IOJIIMEpY CIIOCTepi-
raetbcs B kucnomy cepepoBuili (pH < 1) mpu cniBBinHOmeHHI peareHTiB 1| Monekyna OapBHHKA Ha
14-18 nanok nonimepy. ['pagytoBanbHuil rpadik uis BU3HaYeHHsT MonekyisipHoi macu [IBI1/] € niniiitHuM B
inTepsai (8-360)-10°.

MetonoMm BHCOKOE(EKTUBHOI piiMHHOT XpomaTtorpadii 3ampornoHOoBaHa METOAMKA BU3HAYECHHS MOJICKY-
TspHOT MacH 1 MonekysipHo-MacoBoro posnoiry [IBI1/] i3 peectpami€eto curHany peppakroMeTpruaHIM i CTIeK-
tpooTomMeTpuuHuM (3 BukopuctanHsaM anaykris [IBI1/] 3 opraniuaumu pearearamu) metogamu. [lomin mpo-
BOJIMIIA Ha XpoMaTorpadivHOMY yCTaTKyBaHHI, 110 CKIAAA€THCS 3 Hacoca BUcokoro Trcky HPP-400, pedpak-
tomerpy RIDK 101, imxexkropy LKB, camonuciro TZ 4620, xonekropy ¢pakmiii LKB 2211, tepmocTary
MLH-8, konouku TSK-G 4000 SW po3mipom 7,5x600 mm. Sk pyxomy a3y BUKOPUCTOBYBAJIU JIEra30BaHy
JUCTUIBOBaHY Boay Ta po3uuH 20% aneronitpuny B 0,1 M po3uuHi HaTpilo HITpATy 31 WIBUAKICTIO
0,5 mon/xB. Cnekrpodoromerpuuno BmicT [1BI1J] y pi3HEX (pakiisx KOHTPOIIOBAIHN 32 KOJHOPOBOIO peak-
Li€I0 ToTiMepy 3 OPUIIbSHTOBHUM JKOBTUM Y JtyskHOMY cepenosuiii (CBX = 2-10-° mons/n, pH>10,5), moneky-
msipHy Macy TIBIIJ] y pisHuX ¢pakuisx BU3HAYaJIM 3a PEaKLi€to 3 OpUIIbIHTOBUM KOBTHM Y KHUCIIOMY CEpesio-
Buli (pH < 1) va ciekrpodoromeTpi SPECORD M 40. Brecoxk piznux ¢pakmiii [IBI1]] y 3pa3kax oniHtoBamu
3a TUIOLIEIO ITIKIB.

Meroauku BusHaueHHs Bmicty IIBII/] y nikapchkux npenaparax 3aCHOBaHI Ha CIIEKTPO(YOTOMETPHIHOMY
BUMIpi IHTEHCHBHOCTI 3a0apBieHHS aIyKTa opranigHoro peareHty 3 [IBI1]] B 0Opannx ymoBax; Ha ifloHOMET-
puaHoMY BuMipi koHnenTpauii [1BI1/] 3a 10momMoror BUTOTOBIEHUX MEMOPaHHUX €JIEKTPO/iB Ha OCHOBI a/l-
nykris [1BI1]] 3 opraniyauMu pearentamu. Metoanky Bu3Ha4eHHs MoekysipHoi Macu [1BI1/] 3acHoBaHi Ha
Pi3HIH MBUAKOCTI BUXOMY MOJIMEPY 3 KOJIOHKU IPH BUKOPUCTAHHI METO/ly BUCOKOE(EKTHBHOT PiAMHHOIT XPO-
marorpadii 1 Ha ofepkanHi aanykTiB 6apBHuKkiB i3 [IBI1]] pi3HOoTO 3a0apBiieHHS TPU BUKOPUCTAHHI CIIEKTPO-
(hOoTOMETPHUYHOTO METOY.

Po3po06neni MeToauKy BiITBOPIOBaHI 1 MPOCTi B €KCILTyaraiii.

TakuMm 4nHOM, y3arajabHEH1 HOBi 3aIPONIOHOBAaHI HAMHM METOIMKH BU3HAYEHHS SIKOCTI JIIKapChKUX Mpemna-
pariB Ha OCHOBI HH3bKOMOJNeKyisipHoro T1BIT/I.

T-2 TOKCHUH TA HOI'O AHAJIOT Y. AKTYAJIBHI ITIPOBJIEMHU SIKICHOTI'O TA
KIVIBKICHOI'O BUBHAYEHHA Y CIVIBCBKOTI'OCIHOJAPCBKIN CUPOBHHI

[Tucapena 1.B., [Tucapes €.0., Temepreii [.T.

Lenmp xoumponio akocmi npooyxkyii Ykpaincbko2o HayKo8o-00CHiOH020 IHCTRUNYIY
cnupmy ma 6iomexHoN02ii Xapyosux npoOyKmis
03190, Kuis, npos. Babywkina, 3, evgeniy pisarev@spirt.kiev.ua

T2-ToKCHH Ta HOTO aHAJIOTH HaJIeKaTh JI0 TPYITH BUCOKOTOKCHYHHX MPUPOAHUX KOHTAMIHAHTIB CIITbCHKO-
TOCTIOAAPCHKOT CHPOBUHH 13 TPYIIH TPUXOTEIEHIB, 110 TPOIYIYIOThCS Tprdamu Fusarium, sSiki MOXyYTh ypaska-
TH OLIIBIIICT 3€PHOBUX KYJBTYp 1, 0COONNBO, — KYKypYyI3Y:

H H

H,C : ~OH

CH, O :
o CH,
H,C 0 )\
O
0~ "CH, CH,
T2-toxcun Huaneroxcuckupmenon (DAS)
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Bwmict T2-TokCHHY perflaMeHTY€eThCsl B OUTBIIOCTI MIXKHAPOIHUX Ta HAIiOHAIBHUX HOPMATHBHUX JIOKY-
MEHTaX o0 OE3MEeKU XapuoBOi MPOAYKIIi Ta cimbchbkorocnoaapchbkoi cuposunn ([JIK - Macora yacTka Ha
piBHi 100 Mkr/kr). Toxx mpobnema BU3HAa4YeHHS BMICTY T2-TOKCHMHY Ha IaHWH Yac € JIy’Ke aKTyalbHOI0. B To#
JKe€ Jac, CNiJ MAKpeciuTH, mo odimiiina mixkHapogna meTtoauka (Ha piBHI ISO, EN Ta iH.) BU3HaYeHHS
T2-TokcuHy BificyTHsA. BHacmigok 1poro Jiabopatopii BUKOHYIOTh JOCHIKEHHS a00 BUKOPUCTOBYIOUH 3a-
CTapiyi METOAMKH a0 32 BIIACHUMHU METOANKAMH, 1[0 TAKOXK yCKIIAJHIOE 3a7aqy HOro KOHTPOIIIO Ta MTOPiBHSH-
HSl OZlepXKaHUX PE3yJIbTaTiB, SIKi 3a3BUYaAl Iy’Ke CYTTEBO BiPi3HSAIOTHCS .

Kpim cxitagHOCTI BHITYyYeHHS 13 MaTpHili, TpoOlieMa BU3Haue€HHS BMICTY T2-TOKCHHY MOJISITae TAKOX B CKITA/I-
HOCTI Horo JeTeKTyBaHHA. BiH He Mae CyTTeBOro moruHaHHs B Y®- Ta BUAUMIN 00JacTsIX CIEKTPY, HE Mae
30aTHOCTI 10 QuryopectieHii. JleTekTyBaHHs 3a IOIIOMOTOI0 pe(hpakTOMETPHUYHOTO IETEKTOPY MOKIMBO TiNBKA
JUTSL BEJIMKHUX KOHIIGHTpallii TOkCUHY — Bij 200 Mxr/am?. JIoCUTh MONIMPEHNM B aHANi31 TPUXOTEIICHIB € METOJT
I'X 3 Bukopuctannsm E3 ta I1I gerekropis. Ane BiH moTpeOye nepuBartu3amii Jisi OTPUMAHHS JIETKHX T10-
XIJHUX TOKCUHY, 110 YCKJIQJHIOE MPOIEC MiJrOTOBKH MPOOU Ta MPU3BOAUTH JIO 3pOCTAHHS MOXHUOKH BHUMIipIO-
BaHH:. Kpim TorO0, MpH BUKOPUCTAHHI Pi3HHUX JETEKTOPIB Ta PearcHTIB I IepUBaTH3allii OTpUMaHi pe3yibTa-
TH JIOCHIKEHB TaKOX BiAPi3HIOTHCS. J[0 OCTaHHBOrO Yacy HalOLIbII MOIIMPEHUM METOIOM BU3HAYEHHS BMICTY
T2-tokcuny Oyna TILX, aJe 11e#f METO TeX Ma€ HEBUCOKY Yy TIHMBICTh Ta HU3bKY CEJICKTHBHICTb.

3a ocTaHHi} Yac B aHaJi31 TOKCHHIB MOMNPIOIOTECS MeToxl iMyHodepmenTHOTO anami3y (IDPA - ELISA Ta
T.IH.), 1[0 TPUBAOIIOIOTH MPOCTOTOO Ta MIBUAKICTIO JOCHTiKeHHS. Takuii MeToxn s aHami3y T2-ToKCHHY Mae
HEBHCOKY Yy TJIUBICTh — MIPUOJIN3HO BiJ 75 MKI/KT, aje JOCTaTHIO 115 3a0€311eUeHHs BUMOT, 110 PEIIaMEHTY-
10Th BMicT T2-ToKcHHY He Ginbure 100 mMkr/kr. Moro Hemomik monsrae B 4yTIMBOCTI aHTHTIN T2-TOKCHHY
TaKOX 1 JIO CIONYK, 110 0u3bKi 10 T2-Tokcuny: HT2-tokcun, T2-Tpuon Ta meski inmii. Llei meroxn kinacudi-
KY€TBCSI TIBKH fIK ,,CKPUHIHTOBHH’, TOMY, SIKIIO PE3yNbTaT aHaji3y HaONMKaeTbcs OO 3HAYECHHS IPAaHUYHO
no3BoneHoi koHneHrpauii (IJK), sunpoOyBanHsa Tpeba MOBTOPIOBATH i3 BUKOPUCTAHHSIM apOiTpaskHOTO
(,,marBepmkytouoro”) merony. Ha manuii yac Takumu Mmetonamu BBaxarotbes ['PX ta BEPX 13 mac-cniekTpo-
METPUYHHUM JETEKTOPOM.

Po3pobnena meroauka Bu3HaueHHs T2-TOKCHHY Ta HOro aHajoriB y CUIBCHKOTOCIIONAPCHKiM CHPOBHHI 3
BUKOprcTaHHsM MeTony BEPX 3 Mac-ciekrpoMeTpryHUM AeTeKTyBaHHSAM. ONITUMI30BaHO YMOBH BHITyYECHHS
aHAJITIB 13 CKIIaJHUX MaTpPUIb (TIEPEBaKHO — 36PHOBI KYJIBTYPH Ta MPOLYKTH iX epepoOkun). OnTumMizoBaHO
YMOBH XpoMaTorpagiuHOro po3aijieHHsI Ta Mac-CIIETPOMETPUYHOIO JETEKTyBaHHS 12-TOKCHHY Ta HOro aHa-
noriB. ImenTudikarito mkiB Ha XxpoMaTorpaMi BUKOHYBAIH 32 4aCOM yTPUMAaHHS, METOZOM CTaHIapTHUX 100a-
BOK Ta 3a Mac-CIIEKTPaMH CIIONYK, IO CKIaJal0ThCs 3 KIacTepHuX ioHis: (M+H)"/Z, (M+NH,)"/Z, (M+Na)"/Z,
(M+K)*/Z y xapakTepuCTHYHOMY CITiBBiTHOIICHHI 32 TaHUX YMOB XpoMaTorpadyBaHHs Ta i0Hi3allii (€IeKTpo-
crpel 10Hi3aIlis, MO3UTUBHUH pexuM). KinbkicHe BU3HaUYe€HHS MacoBOi KOHIIEHTPAITlii TOKCHHIB TIPOBOIILIH IO
3araibHOMY ioHHOMY cTpyMy TIC, 110 BignoBijiae cyMapHiii iHTEHCUBHOCTI yCiX KJIACTEPHUX 10HIB.

VY 2005-2006 pp. HanionanpHUM aHANITHYHAM HEHTPOM MpoBeneHo payHa Ne 6 nporpamu , [IPOOTECT”
MDKIa00paTOPHUX HOPIBHAHB PE3YJIBTATiB BUMIPIOBAaHb 10 BU3HAYCHHIO T2-TOKCHHY y HaTypaJlbHOMY 3Pa3Ky
KyKypya3u. Y payH[li IpURHSIA y9acTh 27 YKpaiHChKUX T1ab0paTopiii, 1o 3aiiMaroThCsl KOHTPOIIEM SKOCTI Ta
0e3rmekn Xap4oBoi MPOAYKIi Ta CITbCHKOTOCTIONAPCHKOi cupoBUHH. OTpUMaHi pe3yabTaTH BUMipIOBaHb J1a00-
patopiii-yJyacHHKIB payHJy 3HaXOAsThcs B Mexax Bij 30 Mkr/kr mo maibke 5000 MKr/kr (TOOTO pi3HUI B
160 pasziB!). Timpku 35% 3HaXOMATHCS B MeXax 51 MKI/KT - 76 MKT/KT (omiHeHHH BMIicT T2-TOKCHHY CKJIanae
70 MKr/Kr). PesynsraTi 1OCUTH HAOYHO AEMOHCTPYIOTh BEJIbMHU HE3aJOBIIbHUI CTaH BUMIPIOBAaHb y Wil ra-
Ty3i.

Po3pobnena MeTonuka npuitHATa 32 OCHOBY IpU PO3poOLi HAIIOHATBHOTO CTaHAAPTY YKpaiHU Ha METOX
BU3Ha4YeHHs T2-TOKCHHY Ta HOT'O aHAJOTIB y ClIbCHKOIOCIIOAAPCHKiN CHPOBHUHI.
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JTAMETHJIXJIOPCUJIAHADPOCHJI KAK MTOJIM®YHKIIMOHAJIbHBII COPEEHT
JJISAA PAAEJIEHUA MUKPOKOJIMYECTB QJIEMEHTOB IIOAI'PYIIIIbI
AJIIOMUHUA

Paxaunkas E.M., Ue6orapes A.H.

Ooecckuii HayuonanvHulll yrusepcumem um. M.M. Meunuxosa,
Kagedpa ananumuyecko xumuu, yi. /leopauckas 2, Odecca 65026, alexch@ukrnet

N3BecTHO, 9TO peakIuy 3IeMEHTOB-aHAIOTOB MO PYIIIHI ATFOMUHUS C OpTaHMYECKUMHU peareHTaMH Ipo-
TEKaIOT B CXOAHBIX ycloBHsAX (pH=3+6) u O’IHM3KH MO CIEKTPaIbHBIM XapaKTepucTHKaM. [1oaToMy MeToIbI
oTIpe/ieTIeHHs UX MUKPOKOJIMYECTB, KaK MPaBUiI0, HEJOCTATOYHO N30MPATENbHBI U TPEOYIOT MIPeIBAPUTEITHHO-
TO pa3ziesieHusI M KOHIIEHTpUpoBaHus. B uncne Hanbonee nepcrneKTHBHBIX KOJUIEKTOPOB JIs 3TOTO B JINTEPaATy-
P€ BBIICTISIOTCS OKCUTHIPAaTHBIE COPOSHTHI M X MOAN(UIIMPOBAaHHEBIE aHAIOTH, XapaKTEePU3YIOIIHecs JOCTYII-
HOCTBIO, YCTOMYHNBOCTHIO H PSIIOM IIEHHBIX (PH3UKO-XUMHUIECKIX CBOWCTB.

OnHako pu BEIOOpE COOTBETCTBYIONIETO COPOEHTA BO3HUKAIOT OTPENIEICHHbBIC TPYAHOCTH, CBSI3aHHBIE C
HEOOXOMMOCTBIO YeTKo# auddepennmanny Bkiaaa B 00IIyI0 SHEPTUIO COPOLIMU MEKTPOCTATUIECKON U XU-
MUYECKOH COCTaBIIONIeH, OTCYTCTBHEM IMPSMOTO TOKAa3aTeIhCTBa OHOBPEMEHHON COPOINH KaK HEHTpalb-
HBIX, TaK ¥ 3apsDKEHHBIX (opM copbara, 4To B CBOIO O4epelb HE TO3BOJISET OJHO3HAYHO OMPEACITUTCS B JIeH-
CTBYIOILIEM MeXaHu3Me copOiun. XOoTs UMEHHO 3TO MO3BOJHIIO OBl caenarTh BEIOOP MEXIY ITOBOJBEHO OO0Jb-
M YUCIIOM TIPEAJIaraeMbIX MOJIETIEH aIcOpOIMH: SIEKTPOCTATHIECKON, HOHOOOMEHHO!, KOOPAMHAIINOHHOM,
KHCJIOTHO-OCHOBHOM, HEOHOPOAHOTO copbara u copOeHTa, TeTepOreHHOT0 THAPONIN3a U T. 1. B Toxe Bpems,
YUHATHIBAsI OTIPEJENSIOINIee BIUSHIE BOIBI IIPUTIOBEPXHOCTHOTO CJI0S B 00pa3oBaHWU aJCOPOIMOHHBIX IICHT-
POB OKCHUTHAPATHBIX COPOEHTOB, a TAaK)Ke B BEIICTICHUH U3 PsJIa HOHHO-MOJIEKYIAPHBIX (popm copbara Hanbo-
Jiee cCOpOIMOHHO-aKTHBHOM, CTAHOBUTCS OYEBUAHBIM HEMAIIOBAYXHOE 3HAYCHHUE MTPUPOIIBI CPeIbl (PaCTBOPUTE-
7s1) At QOPMHPOBAHUS B IEJIOM MeXaHM3Ma COpOIMH B KOHKPETHOW TeTeporeHHoH cucteme. HecomMHeHHO,
YTO HanOoJee HANIATHO 3TO BIHSHHUE OyIeT MPOSIBIATHCS U JETKOTHAPOIN3YEMBIX IIEMEHTOB, HAIPHIMEP
TaKMX KaK JIEMEHTHI-aHaJIOTH MOATPYIIIBI AIFOMUHUS, COPOLIMOHHOE pa3/ielIeHHe KOTOPhIX BO3MOXKHO OCYIIIe-
CTBIJIATBH C YIETOM UX CIOCOOHOCTH K THAPOJIH3Y M PA3IMIUHN KUCIOTHO-OCHOBHBIX CBOWCTB TH/IPOIIN30BAHBIX
hopm.

Kak nokasast aHaiu3 MoTy4eHHBIX HAMH JJaHHBIX 10 copO1mu Mukpokoiuuects (10— 10-° monb/im) Al(11I),
Ga(III), In(I1T), Ti(IV), Fe(I1I), Zn(II), Ni(II), Co(II), Cd(II) okcurumparamu kpemuus (I1V), onosa (IV) u Tura-
Ha (IV) B 3aBucuMocTH oT pH cpepl 1 BpeMeHH KoHTakTa (a3, yKka3aHHbIEe COPOSHTHI HUBEIHUPYIOT 3TH Pa3iiu-
YU B CITydae JIETKOTUAPOIU3YEMBIX, OJM3KUX T10 CBOMCTBAM AJIEMEHTOB, BCIIEJACTBHE MPOTEKAHU B IPUIIOBEP-
XHOCTHOM CJIO€ JIOTIONHUTENHFHOTO THAPOIH3a MX KaTHOHHBIX (opM. Ha ocHOBaHWMHW MOMYYEHHBIX H30TEPM
aIcOpOLIMY U M3MEHEHUS BEJIMYMH TEPMOJMHAMUYECKUX (GYyHKIMI nporiecca copouuu Al, Ga, In Ha okcurua-
paTHBIX COPOEHTAX, MOKa3aHO, YTO B JAHHOM CIy4ae aJCcOpOIHIO B IIEJIOM MOXKHO TPEACTaBUTh KaK pe3yabTaT
MOHHOTO 0OMEHa ¢ 3aMeTHBIM BKJIAJIOM KOBAJIEHTHON COCTAaBJISAIONIEH, BETHIHHA KOTOPOH OIpeaeNsaeTcs: Kuc-
JIOTHO-OCHOBHBIMH CBOMCTBaMM KOMITOHEHTOB T'eTepOoreHHO! cucteMsl. [1oka3aHo, 4To ¢ yBeTHYeHHEM OCHOB-
HOCTH TTOBEPXHOCTHBIX TPYIII OKCHTHAPATHBIX COPOCHTOB M CKIIOHHOCTH FIOHA MeTallla K THAPOJIN3Y CTaHO-
BUTCS 3aMETHEe BKJIQJ] PEaKkui KOMILIEKCOOOpa3oBaHus B 00N coOpOIMOHHBIHN nporiecc. Cienad BBIBOI O
BO3MOKHOCTH PETYJUPOBaHUS MEXaHW3Ma COPOIUH U, KaK CIEACTBUE, MPOTHO3UPOBAHUS OCHOBHBIX (aKTo-
POB, BIUSIONINX HA U3BJICUCHHE U Pa3/eIeHNe JIETKOTHAPOIN3YEMBIX SIIEMEHTOB 32 CUET CBEIEHUS K MUHIMY-
My Ipoliecca rHIpou3a copbara B IPUIIOBEPXHOCTHOM CJI0€ B Pe3yJIbTaTe 3aMeHbI THAPATHOTO CJI0s Ha CObBaT-
HbIid. [locieHuit Jerko moay4YuTh THAPO(GUIH3AIMEH OPTraHUICCKUMHU PACTBOPUTEISIME JUITOJIIPHON MPUPO-
II6I (CTIMPTHI, KETOHBI U JIp.) THAPOGOOHOH MOBEPXHOCTH HEKOTOPHIX MOAM(PHUIIMPOBAHHBIX OKCHTHIPATHBIX
COpOCHTOB.

B Hacrosmeit padore, ¢ 1e1b10 U30MPaTeIbHOTO BBIEIEHUS MUKPOKOJINYECTB 3JIEMEHTOB MOATPYIIITHI aJTko-
MUHUS TIPU MX COBMECTHOM TIPHUCYTCTBHH (C TIOCTEMYIOIIEH pa3pad0TKONH COOTBETCTBYIOIUX METOAMK ), TIPO-
BEJICHO CPAaBHUTEJIBHOE UCCIIEIOBAaHIE XUMHUKO-aHATUTHYSCKUX ¥ COPOIMOHHBIX CBOMCTB aspocuina A-300 u
ero Moau(pUIMPOBAaHHOTO AUMETHIIUXIopcriIaHoM aHanora K-7-30 o otHomenuto k Al, Ga, In, Ti, Fe, Zn,
Co, Ni, Cd.
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Uccnenyemsrii qumerunxnopcuianaspocui (JIXCA) BenencTBue MakCUMaJIbHOM THIPOGOOHOCTH €ro To-
BEPXHOCTH (> 99%) npakTH4IeCcKH He pacipeaessieTcs: B BOAHOH ¢ase. B kauecTBe ruapohunnzatopoB UCTIONb-
30BaJI¥ ATAHOII, U30TPOTIAHOII, alleTOH U alleTOHUTPHII. Takoil Habop OpraHNIeCcKUX PaCTBOPHUTEIICH TTO3BOIMIT
W3YYHTh BIUSHUE IPUPOJIBI CONBBATHOW 000J0UKH Ha MPOIECChI, MPOTEKAIOIINE Y TIOBEPXHOCTH KPEMHE3EM-
HOW MaTpHIIBl, U B TIEPBYI0 OYEPEh 3aMETHO YMEHBIIUTH MPUIIOBEPXHOCTHBIN THIPOIH3 KATHOHHBIX (OPM
copbara.

Ha ocHoBanuM u3y4eHus 3aBUCUMOCTH copOumu Mukpoxkonmuects Al, Ga, In ot pH cpenst npu gobasie-
HUU PA3IMIHBIX KOIMYECTB 3TAHOJA, U30TPOIIAHOIIA, alleTOHA M alleTOHUTPHJIa TOKa3aHo, UYTO B CIIydae pa-
CTBOpHUTEIEH, TOHOPHOE YHCIIO KOTOPBIX MeHbIIe, yeM y Boabl ([ = 18), pH MakcumanbHO# copO1mum nccneny-
€MBIX JJIEMEHTOB CMellaeTcsl B KUcIyto obnactb. Eciam qoHOpHOE uucno pactBoputens Oonbire 18, To pH
MaKCHUMAaIlbHOW COPOITMH 3JIEMEHTOB CMelaeTcs B Ienodnyto obmacte pH. Ilpu yBenmnduennn comepxaHust
pactBopurenei (ot 5 10 50 % 00.) mpoucxoauT Kak cmerienre pH MakcuManbHON copOIUu, TaK U HE3HAUU-
TeTbHOE N3MEHEHNE CTETICHU M3BJIICICHUS UCCIIEAYEMBIX JIIEMEHTOB.

Amnanmms m3otepM copbunu Ga u In mpu paznuaabix pH U comepkaHuy dTaHONIA B IPHHIIUIIE TIOKA3aJ, YTO
BIIMSIHUE PACTBOPUTEINICH CBA3aHO KaK C N3MEHEHHUEM €MKOCTH COpOEHTa MO OTHOIICHHIO K YKa3aHHBIM dJie-
MEHTaM, BCJIEJICTBUE B3aUMOACHWCTBUS MOJIEKYIN pacTBOpUTENs ¢ ToBepxHOCThIO JIXCA, Tak U ¢ I3MEHEHUEM
CTETICHH THIPOJIH3a METAIUIOB B MMPUCYTCTBUH pacTBopuTeneil. OOpa3yemMas Ipu 3TOM COIbBATHO-THIIpAaTHAS
oborouka mpuaaet nosepxHoctd JXCA nmonndyHKIHOHATIBHBINA XapaKTep, YTO MO3BOJSET PAa3AesTh JIeMeH-
THI-aHAJIOTH TIOATPYIIEI AFOMUHIS, OCHOBBIBAsICH Ha 3HadeHUsIX pH oOpa3zoBaHWs WX HEUTpabHBIX (HOpM
COOTBETCTBYIOIIIM BOJHBIM PaCTBOPAM.

Ha ocHOBaHMY TIOJTyYeHHBIX pe3y/IbTaToB MOKa3aHa BOZMOKHOCTD Uctonb3oBanus JIXCA st otneneHus
mukpoxonmaectB Al ot Ga u In B mpucyTcTBuM 3TaHoNa 1 pa3aeneHus Ga u In B IpUCYTCTBUY alleTOHA MPH
BapbupoBaHuu pH cpeabl. DxcriepuMeHTH 1o pasaenenuto Al, Ga, In mpoBoauy B ABa STara U X pe3yibTaThl
NPE/ICTABICHBI B TA0JHIIE.

Tabnuya

Pesynwrars! copbmonnoro paznenenus Al(ID), Ga(Ill), In(III) mpu ux cOBMECTHOM MPUCYTCTBUH
C MCTIONIb30BAHMEM IUMETHIXIOpcunanaspocuia K-7-30 (n = 3, S_= 0,02)

Conepxanue
OcraTtouHas
B UCXOJHOM KOHIICHTPAIIA CreneHn daxrop
Oransl pacTBope, Al:Ga:In ’ n3BnedeHus, %o
MKT/MJI paszneneHus
MKT/MJT
Al | Ga | In Al Ga In Al Ga In
5,0 5,050 1:1:1 5,0 [0.70 ] 3,75 0 90 25 19
I 5,0 (051 0,5 10:1:1 5,0 [0.04] 0,37 0 87 27 31
0,51]50] 0,5 1:10:1 0.5 0 |0.48 0 100 4 120
0,5105] 50 1:1:10 0.5 10.03| 4,7 0 94 19 96
5,0 - 5,0 5.0 - 0 0 - 100 1250
I 5,0 - 05 5.0 - 0 0 - 100 1250
0,5 - 05 0.5 - 0 0 - 100 1250
0,5 - 5,0 0.5 - 0 0 - 100 1250

Yenmosust coporuu: [ atam — V =50 M, m = 0,2 1, pH = 2.5, t = 60 mun, anieron (5% 006.), t = 18°C
Iatam — V=25m1, m=0,1 1, pH=>5,0, t=60 mun, 3tanon (5% 006.), t = 18°C
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ATOMHO-ABCOPBLIHE TA ®OTOMETPUYHE BU3HAYEHHSI METAJIIB,
11O BXOASTH IO CKJIALY AHTHUIETOHALIIMHUX IPUCAJOK, B BEH3MHAX

Poxyn A.M.

Loneyvruii nayionanvHuil yHigepcumem
83055, m. /loneywk, gyn. Yuisepcumemcoka, 24, rokun@ukr.net

JIst mOKpamieHHs eKOJIOTIYHUX 1 eKCIUTyaTallifHuX BIACTUBOCTEH TOBApHUX OCH3MHIB /10 iX CKJIaIy Jo/a-
I0Th Pi3HI aHTHJIETOHAIiI{HI METAIIOBMICHI MPUCAJIKH, B TOMY YHCII AIIUKIOTICHTA i€HIII3ali30 (deporeH) Ta
METHIIUKIIONEeHTaAieHuITpruKapoonmimapranens (MMT). Lle naii6inpm edekTuBHI prcaaku B 60poTh0i 3
JIMMO- Ta caxoyTBopeHHsM. [1IsxoM 1ogaBaHHs WX MPUCAJ0K MOXKHA IMTiABUIIMTH OKTAHOBE YUCIIO HU3BKO-
OKTaHOBUX OCH3MHIB 710 92 Ta 10 95 3a pocmigHuIbKUM MeToioM. HeoOxiaHuii CyBOpuii KOHTPOJIb 32 BMICTOM
METaJiB-IPUCATAOK B OEH3MHAX B 3B 53Ky 3 THM, IO iX HA/UIMIIOK MPU3BOJUTH A0 TOTO, HIO TPH 3rOpaHHI
OCH3MHY B aBTOMOOUTFHHX JIBUTYHAX YTBOPIOIOTHCS OKCHAM METAaTIB Ta iHIII CHONYKH, IIO MOTIPUIYE iX eKCII-
JyaTalfiiiHi XapaKTepUCTUKH Ta TPU3BOIUTH 10 30UIBIICHHS KIIKOCTI IIKIIJIMBUX BUKHJIIB IIPOIYKTIB 3rOpPaH-
Hs1. KoHTposb OEH3MHIB Ha BMICT METaNiB-NPUCATOK HEOOXiTHUN TaKOXK 3 METOIO BUsIBICHHS (anbcudikoBa-
HUX aBTOMOOLIbHUX OeH3uHIB. KpiM TOro, eKOHOMIUHO JOIJIHO BBEICHHS ONTUMAIbLHUX KOHIICHTpPALINA Me-
TaJIB-TPUCAJIOK B aBTOMOOUIBbHI OCH3UHH PI3HOTO KOMIIOHEHTHOI'O CKIIaJTy.

B 3B’s3Ky 3 1IMM po3poOKa METOIB KOHTPOJIO SIKOCTI TOBApHUX OCH3WHIB HA BMICT METaIliB-TIPUCAJIOK €
aKTyaJIbHOI TipoOsieMoro. CydacHi HOPMATHBU BMICTY BKKUX METAJIIB B MBI TUKTYIOTh HEOOX1THICTh BU-
KOPHCTAHHS CEJICKTUBHUX METO/IB iX Bu3HaueHHs. [Ipu mpoBeeHH] OMepaTHBHOTO KOHTPOJIIO SIKOCTI MOTOP-
HUX MaJMB HAa BMICT METaTIB-NIPUCAI0K HEOOXIHI EKCIIPECHI Ta Oe3MeYHI METO/IH.

Jlyis BU3HaUEHHS NIMKIIONICHTAII€HII3aTi3a Ta METHIIUKIIONCHTAII€HIITPUKApOOHIIMAPTAHIIIO B OCH3H-
HaX HaMH PO3POOJICHO KOMILJICKC METO/IMK, sIK1 O3BOJISIOTH KOHTPOJIIOBATHU siKicTh OeH3uny Ha A3C 1 B crarii-
OHapHUX XiMI4YHUX Jlaboparopisix. MeToarKa aTOMHO-a0CcOpOLiHHOTO BU3HAYCHHS BKITIOUAE BUITyUCHHS 3aiTiza
Ta MapraHIfio 3 OpraHivyHoi a3u B BOAHY, sika Oe3MocepeJHb0 PO3MOPOLIYETHCS B MTOTYyM sl alleTUIICH-TTOBITPSL.
JocipkeHo BIUTUB KUCIIOT 1 KOMIUIEKCOYTBOPIOBA4iB HA TIOBHOTY BHITyUYESHHS 3a1i3a Ta MapraHio. CKIaaHicTh
MICPEBEICHHS 3aJ1i3a Ta MapraHIlio 13 OCH3WHY B BOJHY (ha3y MOB’s3aHa 3 BUCOKOIO apOMAaTHYHICTIO 1 CEH/IBiUe-
BOIO CTPYKTYPOIO JIIMKJIONCHTAIIEHII3aTi3a Ta METHIUKIONECHTaAieHInTpuKapOoHiimMapranio. [Ipu pos-
pOOIIi METOMKM BpaXxOBYBaJl BUCOKMI BMiCT HEHACHUYEHHX BYIJIEBOJIHIB B OCH3MHI - TPOIYKTIB I€CTPYKTUB-
HOT mepepoOKku HadTH: TEPMIYHOTO KPEKiHTY, Mipoii3y i aHaJloriyHuX mporeciB. Po3pobiena meronnka
BiJIPi3HAETHCA TOOPOIO BiATBOPIOBAHICTIO, €KCITPECHICTIO, BAKOPUCTAHHSIM JICIICBUX Ta IOCTYITHUX PEarcHTiB,
€KOJIOTIYHICTIO.

Crioci6 BHITy4YeHHS 3a1i3a Ta MapraHIro i3 OeH3MHY B BOAHY (ha3y MOKIIAJEHO i B OCHOBY (DOTOKOJIOPHMET-
PUYHOT METOMWKH BH3HAYCHHS JIUKIIONEHTAAi€HII3aMi3a Ta METHIINKIONEHTa li€HIITPUKapOOHIIMapraH-
1r0. BuOpaHi nepcrieKTHBHI peareHTH i ONTHMalIbHi YMOBH OTPHMaHHS 3a0apBICHHUX CIIONTYK JJIS CEJIEKTHBHO-
ro (hOTOMETPUYHOTO BU3HAUCHHS 3aJIi3a Ta MapraHiio B OeH3nHax. Po3po06ieHo 1Ba BapiaHTH METOAMKHU: €KC-
HPECHUH EKCTPaKIIHHO-()OTOKOIOPUMETPHYHHI METOJ 1 Bi3yaJbHO-KOJIOPUMETPHUYHHUNA TecT-Meron. [Ipa-
BIJIBHICTH PO3POOJICHHX METOAMK J0Ka3aHa METOIOM J100aBOK 1 MOPIBHSHHAM 3 pe3yJibTaTaMH aHajli3y Hes3a-
JeKHUMU MeTonaMu. Po3po0iieHi MEeTOINKY TepeBipeHo MpH aHami3i OeH3MHIB, 10 peamizyroThes Ha A3C
MicTa JloHeIbKa.

JTOCJIIIKEHHS PEJJOKC-PEAKIIN KYIIPYMY (I1I) 3 OCHOBHUMM
BAPBHUKAMMUA

Pymak M.M.!, Basor 11.C.'2

Varceopoocoruil nayionaneruil ynieepcumem,
88000 m. Yoiceopoo, Iliozipna, 46, depchem@univ.uzhgorod.ua
*Buwa wixkona ¢ Hipeoveasi, Yeopwuna; baloghj@nyf-hu

B anamitruHi#i ximii Bigomo 6arato MetoliB Bu3Ha4eHHs Kyripymy, mpoTe, K MpaBHIo, BCi JOCIIIKEHHS
CTOCYIOTBCSI HOTO OHO- Ta JBOBaJIEeHTHHX (GopM. HeoOXiqHICTh po3p0oOKH HOBUX UYTIUBUX 1 CEIEKTHBHUX
Metoauk BusHaueHHs: Kynpymy (III) mosicHIOETBCSI HAyKOBHMH JOCII/PKEHHSMH OCTaHHIX AECATHPIUb SIBHIIA
HAIMPOBITHOCTI 1, 30KpeMa, KyIpyMBMICHAX METaJI0-OKCUIHUX HAIIPOBIAHUKIB. BusiBrIOCS, 110 1aHa BHCO-
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KOTEeMIIepaTypHa KepaMika Ma€ 3aTHICTh 0 HaIPOBiTHOCTI npu (opMaJIbHOMY CTyIeHI OKucHeHHs Kymnpy-
MYy, SIKUH JCTIO BIAPI3HAETHCS BiJ +2 1 3HAXOMUTHCS B Jiana3oHi Big +2,05 qo +2,25. 3po3ymino, 1110 11e MOXKIIU-
BO JIMIIIC TP HASBHOCTI B METAJIO-OKCHIHUX HAAMPOBIIHUKAX TpuBasieHTHOro Kynpymy, 1 34aTHICTH 10 HAJI-
NPOBIIHOCTI Y TAKUX CIONYK Oy/e MpsMO MPONopLiiHa HOro KiIbKOCTI.

[lepcneKTHBHUM HANpPSIMKOM JJIsl BUPIilIEHHS poOieMu BH3HaUeHHs Mikpokinbkocted Kympymy (II) B
00’eKTax HaJNPOBIIHUKIB € BUKOpHCTaHHs peakuii B3aemonii Kynpymy (II1) 3 xarionom xap0OorianiHOBOTO
OapBHHKa. L[5 peaxiiisi HOCUTh OKHCHO-BITHOBHHH Xxapaktep i B pesynbtari ii nepebiry Cu(Ill) BigHOBIIOETHCS
1o Cu(Il), a 6apBHHK 3HEOAPBIIOETHCS BHACIIIOK MIEPEX0y B OKUCHEHY GopMy. TaKuM YHHOM, PO KiJIbKICTh
Kynpymy (I1I) Mo>kHa CymuTH 1O 3MEHIIEHHIO iHTEHCUBHOCTI 3a0apBiIeHHs PO3YHHY OapBHHKA.

ABtopamu Oynu pocmimpkeri penoke-peakiii Kynpymy (II1) 3 ocHoBHuME GapBHHKamu N,N’-muMeTni-
inpomukapoorianinom (JIIIK), N,N’-mumernnokcuingoaukapbomianinom (JIOIIK) ta N,N’-qumMeTwiHmo0-
tpukapOouianinom (JITK). Bynmu nociimxkeHi ocHOBHI (akTopH, sIKi BIULTUBAIOTH Ha Mepedir peoKc-peakiii
Kynpymy (I1I) 3 katioHamu kapOo1iaHiHOBUX OapBHHKIB.

BcranoBiieHo, 1110 JOCIIPKyBaHI pelokc-peakilii e(peKTUBHI y BOIHO-OPTaHIYHOMY cepenoBuilli. bymo
3MIACHEHO MifA0ip OPraHivHOTO PO3YMHHHKA, BUKOPUCTAHHS SKOTO € HaWKpamiuM JJjis mepediry pemokc-pe-
akuii. BcraHoBneHO, 10 ONTUMATEHIM € BUKOPUCTAHHS alleTOHY, IPUYOMY ONITUMAIBHHUM CITiBBiIHOIICHHSM
PO3YMHHHUKIB BO/Ia-alleTOH MOYKHa BBaxkaTu ciiBBiHOImEHHS 4:1 (20 00. % arerony). s kokHOTO OapBHHUKA
Oyno moOynoBaHO KaliOpyBabHUH Tpadik, pO3paxoBaHO PIBHSIHHS MPAMOI MPSAMOIIHIHHOTO Bifpi3Ka 3a1exkK-
HOCTI ONITUYHOI TYCTHHU PO3YHHY OapBHHKA BijJ KoHIeHTpamii Kympymy (I1I).

CenexruBHictb nepeodiry peakmnii Cu(I1l) 3 karionamu kap6OoIliaHiHOBUX OapBHUKIB IMOSICHIOETHCS MOXKITH-
BicTio Bm3Havyatu Kynpywm (III) B mpucyTtHocTi Kympymy (II), a Takok iHITUX THTTOBUX KOMITOHEHTIB METaJIo-
okcuanux HaamporiaaukiB (Y3, La’*, Ca*, Sr**, Ba?"). Busnauennto Kynpymy (I1I) OyayTh 3aBaXkatv CHiIbHI
BigqHOBHHUKH, sKi 31aTHi BigHOBUTH Cu(lll) o Cu(Il), a Takok cHIBHI OKHCHUKH, SIKi 32 JAHUX YMOB JIOCIiTy
TaKOX 3JIaTHI BCTYIIaTH B PEaKIlil0 B3a€MOIi 3 KaTioHOM KapOollianiHoBoro 6apBHuKa. OTxe, JaHi peoKc-
peaxiiii MO)kHa BUKOPHUCTATH JJIs1 BU3HaYeHHsI Mikpokinbkocter Kynpymy (I11) B 3pa3kax 00’€kTiB HaAPOBij-
HHKIB.

METOAbI KOHTPOJISA COAEPKAHUA OCTATOYHBIX MOHOMEPOB
B COITOJIMMEPHBIX 'MIPOTEJIAX MEJIUIIUHCKOI'O HASHAYEHUA

Camuenko F0.M.!, Kocenko O.A.!, ITokposckwuii B.A.2, I'epitrok M.H.?, Yas0epr 3.P.!

'Unemumym 6uokonnouonoui xumuu um. D.J].Osuapenxo HAH Vipaunet,
03132, Kues, bynve. Beprnaockoeo, 42, yulsam@yahoo.com
2Uncmumym xumuu nogepxnocmu HAH Yxpaunwi; 03164, Kues, yn. I'enepana Haymosa, 17
SUncmumym sxoeucuernvl u moxcuxonozuu um. JI.U. Meoseos,; 03680, Kues, yi. ['epoee Oboponwl, 6

l'unporenu Ha OCHOBE aKPHJIOBBEIX MOHOMEPOB (aKpHJIaAMHUI, aKPUIIOHUTPIII, aKPUIIOBasi KUCIIOTA U 1p.) B
MOCJIETHUE TOABI HAXOST IMUPOKOE MPUMEHEHNE B MEAUIIIHE B KAYECTBE MATKIX KOHTAKTHBIX JINH3, TIPOTHBO-
O’KOTOBBIX Y PAHEBBLIX MOKPHITHI, UMIUTAHTAHTOB JJIS TIACTHUECKON U PEKOHCTPYKTUBHOM XUPYpPrUuu, HOCUTE-
JIeH JIEKapCTBEHHBIX MPEIApaToB ¢ MPOJIOHTUPOBAHHBIM BRICBOOOKICHHE. BeiieacTBre CBOCH MATKOCTH U Jia-
CTHUYHOCTH, & TAKKe HE UMEIOIIEH aHAJIOTOB OMOCOBMECTUMOCTH, THIPOTEIIA METUIIMHCKOTO Ha3HAUCHHSI BEChbMa
KOM(OPTHBI JijIs arueHToB. OMHAKO HEOOXOIUMO TPUHUMATh BO BHUMAHHUE, YTO WX U3rOTABIIMBAIOT U3 JIO-
BOJIBHO TOKCHYHBIX MOHOMEPOB.

[Ipobnema nHTeHCH(PUKAIHM OTMBIBKH TUAPOTEIIEH OT OCTATOYHBIX KOJMYECTB MOHOMEPOB Obliia HCClie-
JIOBaHA MIPUMEHUTEIILHO K pa3pa00TaHHBIM HAMH CTOMATOJIOTHYCCKUM alllJInKaTopaM Ha OCHOBE THIpPOTEIIe-
BOTO comoimMmepa akprmiamua u akpmionutpmia (TY Y 24.5-05834678-001-2002), npenHa3sHauYCHHBIM IS
yX0/ia 32 TIOJIOCTBIO PTa, a TaKXkKe MPO(HIAKTUKHU U JICUSHUS] CTOMATUTa, Kapreca, IapoI0OHT03a, BOCIIAJICHHS U
KpOBOTEUEHHS JieceH. KOHTPOIb 0CTaTOYHOTO COMEP KaHUSI MOHOMEPOB B THIPOTEIIEBBIX AlTUIMKATOPAX OCY-
HIECTBIISUICS C UCIIOJIb30BAHUEM MAaCC-CIIEKTPOMETPUYCCKUX U XPOMATOTrpauuecKiuX METOIOB aHATN3a.

TemneparypHO-IPOTPaMMUPOBAHHOE MACC-CIIEKTPOMETPHIECKOE UCCIIeIOBAaHUE TUAPOTreNield OBLIO MPo-
BeJieHO B quana3one remnepatyp ot 30 1o 800°C u B nuana3one maccoBbix uncen ot 10 g0 200 Jansron. beuin
M3y4YeHbI MEXaHU3MbI TEPMOJIECTPYKIIMOHHBIX ITPOLIECCOB M MICHTHU(DHUITMPOBAHEI OCHOBHBIE ITPOAYKTHI TEPMO-
BbIieieHnd. [lokazaHo, 9To BILTIOTH 10 Temmeparyp okoio 350°C B MpoAyKTax TePMOBBIZEIIEHUS OTCYTCTBYIOT
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BBICOKOTOKCHYHBIE TIPOAYKTHI ICOIMMEPU3AIIA — MOHOMEPHBIE aKpHIIaMHJ] M akpriIoHUTpui. bornee riry6o-
KHe JIECTPYKIMOHHBIC MPOLECCHI, 3aTparuBaroine QyHKIMOHAIbHBIE TPYIIIBI THIPOTENICH U MaKpOMOJIEKY-
JISIPHYIO YIVIEBOAOPOIHYIO LIeTIh HAYMHAIOT MPOSBIATHCA PU Temreparypax cBbime 350°C.

st axcpecc-anan3a 0CTaTOYHOTO COICPKaHUS aKpIiIaMuIa M aKpUJIOHUTPIIIA ObLTH pa3pa0doTaHbl XPo-
Mmarorpapuueckue MeToAUKH. JIJisi IKCTparupoBaHusi MOHOMEPOB M3 Tellsl K ero HaBecke Maccoit okono 0,5 r
npubaBianu 5 M pactBopa, conepkariero 90% meranona u 10% Boasl. CMech epeMennBail B TeUEHUE
3 yacoB, Moclie 4ero nojsepraiu xpomarorpadpuposannto. CopepkaHue akpuiaaMuaa ONPeNeIsuId ¢ UCTIONb-
30BaHUEM JKUJKOCTHOTO Xpomarorpada rnpousBojactsa Gpupmsl “Waters”, OCHAIICHHOTO JHOIHO-MATPUYHBIM
CHEKTPO(HOTOMETPUIECKUM JeTEKTOPOM U KostoHKo# ¢ Nucleosil C 18 (25x4 mm). B xauectBe a:mroeHTa uc-
MOJIB30BAIIM CMECh METaHOJIa ¢ BOJIOW MpU UX cooTHomeHHU 1:9. CKopocTh mofaun pacTBOpuTeNs | Mi/MuH
npu temneparype 20°C. BpeMs BbIxofia MMKa MOHOMEPHOTO akpuiIaMua coctasnsio 2,35 muH. Konnenrpa-
UM aKpHJIaMHJa ONPEIEISIINCh HAa OCHOBAHHUH I'PaJyHpOBOYHOTO rpaduka. [1ist rpagyupOBKY FTOTOBHIIN CTaH-
JApTHBIE PACcTBOPBI aKpUIaMHUIA B BOAHO-METAHONBHOW cMecH. /[nama3oH m3MepsieMbIX KOHLIEHTpaLui co-
crasisut 0,1-50 Mkr/T. VnpTpaduoneToBblii qeTekTop ObLT yecTaHoBIeH Ha 205 HM, YTO COOTBETCTBYET MaKCH-
MyMYy HOIVIOIIEHHS aKpUIaMUAa.

Jist ra3oBo-xpomarorpauueckoro onpeaesaeHns akpuIOHUTPUIa 2 MJI Iapo-Ta30BOM CMECH BBOAWIM B
xpomarorpad «L[Ber 500», ocHaIIEHHBIH TNIAMEHHO-MOHU3AIIMOHHBIM JETEKTOPOM M KOJIOHKOH, 3aITOTHEHHOH
xpomocopbom ¢ 5% kap6osakca 20M. Hwxnuit npenen obnapysxerus coctasisut 0,01 Mxr/mi.

ITokazaHo, uTo 3KCTpaKUusa Booil npu temneparype 45°C 1 COOTHOILIEHUU MEXAYy MacCcoi refisi 1 Maccoi
BOJbI 1:4 Ha IPOTSHKEHUH 6 CYTOK sIBIIsIeTCs 3(h(hEKTUBHBIM METOZIOM CHIKEHUS KOHLICHTPALUH aKpUIaMUia 1
aKpuiIoHUTpHia. 1Ipu NCTIOIB30BaHMH YKAa3aHHOTO PEKMMa OTMBIBKH OCTATOYHOE COJEp)KaHUE aKpUIaMuaa
(onpenensiemoe MetonoM BOXX) u akpunonurpuia (onpenenseMoe METOOM Ira3oBoil xpomaTorpaduu) co-
CTaBJISUI0 MeHee | MKI/T, UTO HE MPEBOCXOAUT UX JIOMYCTUMBIX KOHLIEHTPALUH.

IMPOBOITNIATI'OTOBKA 3 KOMBIHOBAHOIO JAI€1I0 VIIBTPA3BYKOBOI'O TA
MIKPOXBHJIBOBOI'O BUITPOMIHIOBAHHA B AHAJII3I XAPYOBUX ITPOAYKTIB

Cunoposa JLIL., boxan 10.B., bakmanos O.M., Umunenko @.0.

JHninponempogcokuil HayionanbHUll yHigepcumem, XiMidHutl Qaxyivmem
49050 [uinponemposcwk, eyn. Hayxosa 13, analit@ff.dp.ua

Jg mokpateHHs iCHYI0YHX METO/IIB 1 IPUHOMIB MPOOOITi ITOTOBKY XapUYOBUX MPOAYKTiB BUKOPHCTOBYIOTH
BHCOKOArpeCcHBHI peaKTUBHU Ta iX CyMillli, aBTOKJIaBHY TE€XHIKy MiHepali3allii, a TaKoX Ji0 pi3HUX Pi3uIHAX
TMOJIB (aKyCTUYHHX, EJIeKTPOMAarHiTHUX ). HalO1mbmI mepcrieKTHBHUM BHIIAETHCS BUKOPUCTAaHHS Pi3UYHUX Me-
TOJIiB BIUTMBY Ha PEYOBUHY: MiKpOXBIIIbOBOTO (MX) BUIPOMiHIOBaHHS Ta YAbTPa3BykKy (V3).

IIpencrasneni pe3yapTaTy MOPIBHAHHS B aHAJTi31 XapYOBHX MPOAYKTIB TEXHIKHA 3BUYAIHOT 1 MIKPOXBHIIBO-
BO1 KapOOHi3aIlil Ta yJIpTpa3ByKy Ha cTafii cTabimi3alii BOIHOI CycneHsii 3011 KapOOHi30BaHOTO 3pa3Ka Mpu
€JIEKTPOTEPMIYHOMY aTOMHO-a0COPOLIHHOMY METO/II BU3HAYEHHs. 3a TaKUM CIIOcCOOOM BH3HAUSHHS METAJIiB
ICTOTHE 3HA4YeHHS MalOTh PO3Mip 1 KOHIIEHTpAIlisl YaCTHHOK CYCIeH3ii KapOoHi3oBaHUX 3pa3KiB. [lokazaHo, 1m0
3MEHIIECHHSI PO3MIPY YaCTHHOK CYCIEH31] CIIpHsi€ MOKPAIIEHHIO METPOJIOTIYHUX XapaKTePUCTUK aHaIi3y, 10
MOKHA TIOSICHUTH OUIBIIOI0 MTOBHOTOIO Ta KPallMM{ YMOBAaMH BHIIAPY TaKHX IPiOHOIUCIIEPCHUX YaCTHHOK
cycnensii. MiHiManbHa BeIMuMHa S ocsAranacs, KOoIM npoda Majia BUIIS CTIHKOT JIpiOHOAMCIIEPCHOT Cyc-
Ten3ii 3 po3mipom yactTuHOK 10 10 MKM i KonueHTpamiero 20 mr/mi. [i onepsxyBanu, 06po6sioun KapOoHiz0-
BaHy mpoby V3 3 mapamerpamu: gactota Bia 18 10 47 k111, iHTeHCHBHICTS Bix 3 10 5 B1/cM?, yac BrutuBy 1 XB.
BcranoBiieHo, 1110 BUKOPUCTaHHSI CYCIICH31T 3 KOHI[EHTpaIliero >3() MI/MJI HEraTUBHO BIUIMBAE HA METPOJIOTIYHI
XapaKTEPUCTUKH aHaJi3y.

[le kpamux pe3ynbTariB BIAETHCS JOCATTH, JOMOBHIOIOYN MiKPOXBHIIBOBY KapOOHI3allilo 3aCTOCYBaHHIM
YABTPa3BYKy JJis cTabLIi3allii ofepkanol cycrnensii. MexaHiuHe nepeMilryBaHHs I OJIepXKaHHS OJHOPIIHOT
BOJIHOT CycIieH3i1 KapOOHI30BaHOTO 3pa3Ka MPU3BOAUTH 10 MOTAaHOT BiITBOPIOBAHOCTI PE3yNbTATIB; MPH LIbOMY
BEJIMYMHA BiJIHOCHOrO CTaHAApPTHOrO BiaxuieHHs S >0,14 He 3a0BOJBHAC BUMOTaM aHajli3y Xap4OBHX IIPO-
IOYKTiB. YNBTpa3ByKoBa cTalimi3alis CycreH3ii HOMITHO MOKpallye XapaKTEpPUCTHKH BiATBOPIOBAHOCTI; MPH
BOMY 3a0e31eUyeThCsl OlIbIIAa OMHOPITHICTh YACTUHOK, 3MEHIIYIOTHCS X PO3MIPH Ta yCYyBAa€ThCS 3JIHUIAHHS
JpiOHUX YaCTHHOK.

68



TakuM 4YHMHOM, PO3pOOJIEHI CIIOCOOH CIUIBHOTO BUKOpHCTaHHS MX Ta V3 BIUIMBY 3 METOIO IiIBUIICHHS
e(eKTHBHOCTI MPOOOMIATOTOBKY MPH aHaJli3i XapuyoBUX MPOAYKTIB. MiKpOXBHIIbOBa KapOOHI3aIlisl Xap4OBUX
NPOAYKTIB y CIIONYYEHHI 3 YIBTPa3ByKOBOIO cTabiIi3aliel0 BOAHOIO CyCIIeH3ii 30111 KapOOHI30BaHOTO 3pa3Ky
JIO3BOJISIE MTOKPAIIUTH METPOJIOTTUHI XapaKTepUCTUKU PE3yJIbTaTiB aHaIli3y Ta 3MEHIIUTH 3arajlbHUi yac aHa-
i3y TOPIBHSHO 13 BUKOPUCTAHHSAM KJIACHYHOTO CYXOTO O30JICHHS.

IKCTPAKIHMOHHOE U3BJIEYEHUE, KOHIHEHTPUPOBAHUE U ONNIPEAEJIEHUE
PABHO3APAJHBIX KOMIIVIEKCOB HEKOTOPBIX IINTATHHOBBIX METAJIJIOB,
IOIUHKA, MOJIUBAEHA C OPTAHUYECKUMHN OCHOBAHUSAMMU
N BOAOPACTBOPUMBIMMU SKCTPA'EHTAMMU

Cumonosa T.H., I'onTtaps E.C.

Jloneyxuil HayuoOHATLHBIL YHUGEPCUmMEN
yi. Yuueepcumemcxas 24, Jouneyx 83055; groza?l@gala.net

PazpaboTka HOBBIX YCKOPEHHBIX METOIMK aHAIN3a C IPUMEHEHHEM SKCTPAKIMH MIEPCIEKTHBHA TIPU U3BIIC-
YeHHUH TUTATUHOBBIX METAJIJIOB U3 CIOKHOTO U HETIOCTOSHHOTO TI0 COCTaBy BTOPUYHOTO CHIPBS.

Bennunna 3apsga anuIoKOMIUIEKCa, YCTOMYMBOCTD, CTEpHUECKUe (aKTOPbI, COoJIbBaTAlUs U Jp. OKa3bIBa-
10T 3HaYNTENbHOE BIMSHUE HAa U3BJICUECHUE U pa3elieHHe MPOCTHIX M KOMIUIEKCHBIX aHHOHOB [1,2]. CocTosiHue
ponus (III), pyrenus (III) B Bume Bricoko3apsmubix anugokommiekcos (B3A) [RhCl, [RuCl - asnsercs
JOMHUHHPYIOIIUM TIPU PA3IOKEHUU P00, CONEpk AKX MIATHHOBBIE METAIUIBI. DTH KOMILIEKCHI MIPOSIBIISIIOT
XUMHUYECKYI0 HHEPTHOCTh B AKCTPAKIIMOHHBIX MPOIIECCAaX C TPETUYHBIMH aNKHJIAMHHAMH U KUCIOPOACOAEp-
JKAIIMMHU OPTaHMYeCKUMHU pacTBOPUTENAMU. M3yueHbl 3aKOHOMEPHOCTH, CBSI3bIBAIOIINE CTPOCHUE U CBOWCTBA
NEPBUYHBIX AJIKUIAMUHOB HOpMaibHOTO cTpoenust C ,-C ., pasHOpaMKAIbHBIX TPETUYHBIX AJKUIaAMUHOB B
xyopodopme ¢ X criocobHOCTHIO dKcTparupoBars B3A poaus (I1I) u pyrenns (111) n3 XIOpuaHBIX pacTBOPOB.

MerTomamMu HACHINICHHUS, XHMUYIECKOTO aHaIn3a opraHnnyeckoi a3l snekrpornoit, UK-, IMP 'H-criekT-
POCKOTIMH YCTAaHOBJIEH BHENIHEC(EPHBIH MEXaHM3M 3KCTPAKIUN U CTPOSHHE IKCTPArUPyEeMBIX aCcCOIUATOB.
YMeHsbIIeHne 00beMa paJIuKaioB TPETUYHBIX aTKMIAMIHOB ITyTEM 3aMEHBI IByX alKHJIPaIHKaIOB HA METHIIb-
HBIE TT03BOJISIET CHU3UTH CTepuieckie 3 (peKThI U UCTIONB30BaTh pa3HOPaIUKAIBHbIE TPETUYHbIE ATKAJIAMHHBI
TUTIA TUMETHI-H-ToAennaamMuaa st u3Binedenns B3A pomus (L) u pyrerns (1) ¢ cocpenoroueHHBIM 3apsi-
JIOM, paHee He TPUMEHsEMBbIC JJISl ITHUX IIeJIeH.

[InarnHOBBIE METAITBI OOPA3YIOT C POJAHHUI-HOHAMH B BOJHBIX PACTBOpaxX pa3HO3apsIHBIC alliJOKOMII-
JIEKCHI. YCTaHOBIICHO, UTO JUIsl SKCTPAKIIMOHHOTO U3BJICUEHSI M KOHIIEHTPUPOBAHUS POAAHHUTHBIX KOMILUIEKCOB
TUTATUHOBBIX METAJIOB MOTYT IPUMEHSTHCS BOJOPACTBOPUMBIC SKCTPAreHTHI B IIPUCYTCTBUU BHICATTMBATEIS.
OcymiecTBIIeHa KCTPAKIUS pofaHUIHBIX KomIutekcoB mamutagus (II), pyrerns (I11), pogus (111) u xomrexca
ratussl (I1) ¢ xmopumom onosa (II) 3THIOBEIM, U3OTPONAIOBEIM CITUPTAMHU, AI[ETOHOM, TIOJIHITHIICHIITHKO-
neM. CTerneHb U3BJICUEHUS POAAHUIHBIX KOMILJIEKCOB IIATHHOBBIX METAIIOB cocTasisieT 99-100%. Haiinenst
ONITHMAJIbHBIE YCIIOBHS paccaanBaHus (a3 M U3BIEUEHHUS KOMITJIEKCOB TUNIATHHOBBIX METAJUIOB H COITy TCTBYIO-
mmx 2eMeHToB Ha mpuMepe ruHka(1l) n momubaena(V). Ilokaszana BO3SMOXKHOCTH OTACTIEHHS HU3KO3aPSTHBIX
aruIoKoMILTIekcoB oT B3A B ncciie1o0BaHHBIX IBYyX(a3HBIX BOAHBIX CHCTEMaX. YCTAHOBIICHO BIUSHUE IPUPO-
ITbI BHICAJIMBATEIIS, N3MEHEHUS BEJIMYUHBI 3apsjia IMyTeM BBEICHHS Pa3IMYHbIX KOMITIEKcooOpa3oBaTeneil Ha
o0Opa3oBaHWe U pa3/iejeHIe Pa3HO3apsTHBIX KOMIUIEKCOB TNIATHHOBBIX, PEAKUX U IBETHHIX MeTainioB. [Ipen-
noxeH criocob ornenenus pyrenus(Ill) or ponus, pakxrop paznenenus cocrasusiet 100.

[Ipu BEIOOpE BHICANMBATEINS YYUTHIBAIN PsiJl yCTOWYMBOCTH allMOKOMILIEKCOB IIATHHOBBIX METAIJIOB B
TI0CIIEI0BATEIbHOCTH COOTBETCTBYOIMX uranoB: SO,> < Cl < Br <SCN'". Ha noi1HOTY U3BlIEUEHHUS BIUAIOT
KHCJIOTHOCTB CPEbl, KOHIIEHTPAIHsI SKCTPareHTa, COOTHOIIEHHE BOIHON U OpraHnveckol (a3, KOHIEHTpamus
JUTaHJa, YCTOMYMBOCTh KOMIUIEKCHBIX COeITMHEHUH B BOOHOU (asze. CocTaB 3KCTparupyeMbIX COCAMHEHHH
ycranoBneH merogamu SIMP 'H, MUK-cniekTpockonu, ciekTpooTOMETpUH B BUAUMOMN 001acTH, Ta30BOM XPO-
Marorpapuu, METOIaMH HACBIIICHUS, CIBUTA PABHOBECUH, XHMHUYECKOTO aHan3a. [10 rHIpaTHO-COIbBATHOMY
MEXaHU3MY B OPraHUYecKyIo a3y N3BJIECKAIOTCS COSINHEHNS, B COCTAB KOTOPBIX BXOASI OTHO- M JIBYX3apsiAHbIC
AU JOKOMIIIEKCHI: [M,Pd(SCN),-3C,H,OH-mH,0], [MRu(SCN),-5C,H OH-mH,0],
[M,MoO(SCN),-C,H,OH-mH,O], [MZn(SCN),-5C,H,OH-mH,O], rne M — NH,", H". Paccunranbl KOHCTaHTbI
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3KCTPAKLHUK COETUHEHUH.

Pa3paboranbl, anpoOMpOBaHbl U BHEAPCHBI HOBBIE YCKOPEHHBIE METOAWKH IKCTPAKIIMOHHO-()OTOMETPH-
yeckoro onpenenenus Pd, Pt, Rh, Ru B otxomax, 3kcTpakiinoHHO-aTOMHO-a0COPOIIMOHHOIO orpesesieHus Mo
B BOJIaX, SKCTPAKIIMOHHO-KOMIUICKCOHOMETPUYECKOTO OMpe/esieHnsl Zn B CIJlaBax Ha MEIHON OCHOBE.
I/ICHOHI)?,OBaHI/IC ILByx(i)a?;HI)IX BOJHBIX CUCTEM Ha OCHOBE MAJIOOIIACHBIX U NCHICBBIX 3KCTpaFeHTOB II03BOJISICT
YIIYYIIATh METPOJIIOTHUECKUE XapaKTePUCTUKU MeTOUK 1o cpaBHeHUIO ¢ ['OCT, mpu 3TOM UCKITIOYaeTCsI MHO-
TOCTaMHHOCTD MPOIIECCOB IKCTPAKIIUU, YMEHBINAETCS PACX0J] SKCTparcHTa.

1. leBuyk M.A. DKcTpakiys opraHmuecKUME OCHOBaHUsIMHA.- Kues: Buma mkoma, 1978.
2. lllepuyk N.A., Cumonosa T.H. DkcTpakius coenHEHH IBETHBIX M PEIKUX METAJUIOB U3 KapOOHATHBIX, CEpy-
COJIEpIKaIX W TaJIOTeHUAHBIX pacTBOpoB. — Jlouerk: Joul'Y, 1999.

CHUKEHUE OITACHOCTHU 3KCTPAI'EHTOB IIPU U3BJIEYEHUHN
N OINPEAEJEHUU '’EPMAHUA B ITPOAYKTAX IEPEPABOTKH
NPUPOIHBIX U ITPOMBIIIIVIEHHBIX OFBEKTOB

CumonoBa T.H., ®exoros A.H.

Joneyxuil HayuoHanbHuLIL YHUSEpCUmMen
yi. Yuueepcumemcxas 24, Joneyx 83055; maverick@skif.net

Omnpenenenue repMadys B yvisix 1 pyaax BeinosiHsioT 1o 'OCT ¢oroMeTpruueckum METOOM ¢ IpeaBapH-
TEJIBHBIM OTAEJIEHHEM OT MEIAIOINX IEMEHTOB OTTOHKON MITH SKCTPaKIIHEH YeThIPEXXIOPUCTHIM YIIIEPOAOM
3 9 M HCI. DkcTpakiimoHHOE W3BIIeUeHHE OTIAMIAETCS IKCIIPECCHOCTHIO.

[pu BEIOOpE BKCTpareHTa HapsAy ¢ OJTHOTON N3BJIEYCHUS, M30UPATEIBHOCTHIO M SKOHOMUYHOCTBIO HE00-
XOIUMO YUYHUTBIBAaTh 3KOJOTUYEeCcKHEe (DaKTOPbI, CBA3aHHBIE C OE€30MaCHOCTHIO YCIOBUM Tpyaa. B cBs3u ¢ atum
CHI’KEHME OIAaCHOCTHU YKCTPAreHTOB IPECTaBIIAET HHTEPEC UI aHATUTHYECKUX J1abopartopuid. st u3Bneue-
nust GeCl, Hauboee 9acTo MPUMEHSIOT OPraHUIECKUE PACTBOPUTEIIH, KOTOPBIE IO CTENIEHH OMACHOCTH MOXK-
HO PacIoJIOKUTh B PAL:

XJ10po(hOpM > YETBIPEXXJIOPUCTHIN yriepor > 1,2 - tuxjaopa3TaH > OEH301 > 0-KCHIION > TOIYOI > TeKCaH.

C sroii nenpro ucenenosano ussneuenre GeCl, cMechio rekcana ¢ Ba3eIMHOBBIM MacJIoM (JIETY4€CTh IeK-
caHa B CMECH CHWXaercs). PacCMOTpeH MeXaHW3M SKCTPaKIUH. YCTAHOBJIEHBI ONTHMAJIbHBIE YCIOBHS JK-
crpakiuoHHoro ussnedeHus: Ge(I'V): KUCIOTHOCTB cpejibl, BpeMsi KoHTakTa (a3 (2MUH.), COOTHOIICHHE TeKCa-
Ha ¥ BazenuHoBoro Macna (2:1). [epmannii (1V) nzsnekaercst Ha 96% cMechIo TeKCaHa W Ba3eIMHOBOTO Macia
npu cootHotienuu 2:1 u3 11 M HCI. Ora ke crenens usnneuenus Ge(IV) nocruraercs B mpucyTCTBUU BbICa-
muBarenst LiCl 3 MeHee KOHIIEHTPHUPOBAHHOTO PacTBOpa XJIOPOBOAOPOAHOH kucioThl (6 M HCI).

PeskcTpakiius repMaHus OCYIIECTBIAETCS TUCTHIIIMPOBAHHON BOJIOM, TIPH 3TOM 3KCTpPareHT pereHepupy-
€TCs 1 MHOTOKPAaTHO MCIOJIb3yETCs B MOCIEAYIOIIMX onpeaencHusax. CoaepkaHue repMaHusi B PEIKCTPAKTE
OTIPENENSIOT (OTOMETPHYECKUM METOJIOM ¢ (DeHIIIPIIYOPOHOM, aTOMHO-a0COPOIIMOHHBIM M IPYTUMH METO/a-
MU.

Ha ocHoBe IpoBeIeHHBIX UCCIeIOBaHUH pa3padoTaHa MEeToIuKa (POTOMETPHUECKOTO ONPEICIICHUS TepMa-
HUst ¢ GeHUIIpIyOPOHOM MOCTIE €T SKCTPAKUHOHHOTO oTAeneHus B Buae GeCl, cMechIo Tekcana ¢ Ba3eIuHO-
BBIM MaclIoM. MeTo/iiKa NCIOIb30BaHa AJIsl ONpeeNeHs TepMaHusl B OTX0JaX MPOU3BOJACTBA M MPOAYKTAX
nepepabotku yris, pyn. [IpaBunsHoCcTh MeTonukn nposepeHa cpaBHeHueM ¢ OCT u atromHO-abcopOIHoH-
HBIM METOZIOM. METOIMKa OTIMYAETCs XOPpOoLIeH n3duparenbHOCTho (S = 0.02), mpoBeeHreM U3BIICUEHNUS U3
MeHee KOHIIEHTPUPOBAHHOTO pacTBOpa XJIOPOBOAOPOAHON KHCIOTHI, MHOTOKPAaTHBIM HCIOIb30BaHHEM JK-
CTPareHTOB C MEHbIIEH TOKCUYHOCTHIO.

[Tokazana BO3MOXHOCTB U H3yUeHBI (PaKTOPBI, BIHSIONINE Ha oaHOTY u3BiedeHus: Ge(IV) B aByxdasHoi
BOJIHOHM CUCTEME Ha OCHOBE BOJOPACTBOPUMBIX CIIMPTOB U IPYTUX 3KCTPAT€HTOB.
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NIAEHTUOUKALUA U OITPEAEJEHUE XJIOPOPTAHUYECKUX ITIECTULIUI0OB
N ITOJIMXJTOPUPOBAHHBIX BUPEHUJIOB B MBILNEYHBIX TKAHAX PbIb
METOAOM I'A30BOU XPOMATOI' PAONU - MACC-CIIEKTPOMETPUUN

Ckpunank M.M.!, Mutrokua M.B.?

340 “Tpyoosoii kornexmue Kuegckozo npednpusimus no npou3e00Cmesy
baxkmeputinvlx npenapamos “buoghapma”,
03038, 2. Kues, yn. H. Amocosa, 9; max_skrynnyk@yahoo.com
2 Unemumym KonnouoHou xumuu u xumuu 800bl um. A.B. [Jymancrkoeo HAH Ykpaunul,
03680, 2. Kues, 6ynveap Bepnaockoeo, 42; m_milyukin@yahoo.com

Xnopopranuueckue nectuiuasl (XOIT) u monuxnopupoBannsie 6udennnst (I1XB) SABasS0TCS yCTOHYUBBI-
MH 3arps3HAIOIIMME BELIECTBAMH O0BEKTOB OKpYXaromel cpesl. OmnpenesnieHle UX B BOJHBIX IKOCHCTEMAax
MOXeET JaTh IPEeACTaBIEeHIE O CTEIIEH! pUCKa JUIS 3/10pPOBBS YeJIOBEKa U )KUBOTHBIX.

Pa3paborana sxcnpeccHas metoauka uaeHTuukanuu u onpeaenernst XOI1 u I1XB B MpIedHbIX TKaHAX
PBIO, KOTOpask BKIIOYAET CIEAYIOUINE IPOLEAYPHI:

- yCKOopeHHas1 xxuaKodasznas sxctpakuus (YIKD) opraHudeckuMu pacTBOPUTEISIMU M UX CMECSIMHU;

- MUHEpaJIN3alysl SKCTPaKTa KOHIICHTPUPOBAHHOHN CEPHON KUCIIOTON M/MIIH OJICyMOM;

- npenaparuBHoe otaenenue XOIT u [1XB ot 6ammacTHRIX COeMUHEHHI MaTPHUIIBI METOJIOM OOPAIICHHO-
¢aznoit BOXX;

- IpenapaTHBHOE BhIJIeNIeHHe AecaTh KomtanapHbeix [IXB MeTonom obpamenno-daznoit BOXX;

- Xxpomato-macc-ciekrpomerpuueckoe onpenenerrne XOI1 u [IXb B koHIIeHTparax mpod MbIIIEYHON TKAaHH
pHIO.

Omnpenenenne XOIT u [1Xb B TKaHSIX pBIO — INIMTEIBHBINA, TPYJOEMKHUI 1 JoporocTosmuii mpouecc. Pazpa-
0oTaHHAs HKCIIPECCHASI METOIUKA MPOOOINOATOTOBKU MO3BOJISET MOIYYHUTh XOPOLIO OYMIICHHBIE PACTBOPHI
[[EJICBBIX COCTMHEHUN CO CTETICHBIO OTKPHIBAEMOCTH aHAIHUTOB, cocTaBisromieit 80-90%.

[HomoOpanbl onTuManbHble yermoBus ObicTpoit (10 mun) YIKD cTyneHUaTsIMu TpajlieHTaMyd OpraHudec-
KHX pactBopureneii u ux cmeceit. Crenenp usnnedenus XOI1 u [TXbB onpenenena metonom I'’X/MC Ha peaib-
HBIX NTPO0ax MbILIEYHOH TKaHu pbI0 u3 JHenpa. [y cpaBHEHHS NCTIONIB30BATIHM SKCTPAKTHI TEX K€ MPOO MbI-
IIEYHON TKaHH, MOTyUYESHHbIE 110 METOIy HCUEPIBIBAIOIIEeH IKCTpakuuy B anmapare Cokciera.

[Tepen npenaparuBubiM BbiaeneHueM XOIT u ITXB npoBoauny MuHepanu3alui 3KCTPAKTOB KOHLEHTPHU-
posannod H,SO,, mpu 5TOM mOCTHramM yMEHbIIEHHE MAcChl OaITaCTHBIX BEIIECTB MATPHUIBLI B pobe Ha
2-3 nopska Oe3 morepu 1eNeBbIxX coennHeHni. [loce 3Toit nporenypsl Henonb3oBany mpenapaTuBHyo BOXX
B aHAJIMTHYECKOM MaciuTale B Uil yAaJeHUS U3 MPOoO OCTABIIUXCS COENMHEHNH, MELIAIOUINX ONPEICICHHIO
XOIT u ITXb. bamnactabie coeauaenus uaeHTHGuImposanu MmetogoM ['X/MC u ynansuiu xpomarorpaduuec-
KH TPaKTHYECKH MOJHOCTBIO U3 KOHIIEHTPATOB.

Ouncrka ofHOM poOkI 3aHMMaeT 10 MUH, IPU UCTIONB30BaHUM 15 MII pacTBOpUTENEH.

OcoOBbIif aHATMTHYECKI WHTEPEC TPEICTaBIseT onpenenenne kormtanapHbix [1Xb. Jlanabie coenmnHeHws
oTpesiesieHb! PH UCIIONB30BaHUM JOMOTHUTEIFHON OYMCTKY OT HEKOIUTaHAPHBIX U30MepoB. [l MOATOTOBKH
npo0 uconab30BaM MUKpomnpenaparuBayr BOXKX B oOpanienHo-ha3sHoM BapuaHte ¢ npuButhiM [TAY Ha
copOeHTe B KadecTBe (PyHKIIMOHAIBHOM Irpymiibl. MeTox M03BOJSET B TEUEHUE § MUH BbLACINTH 10 10 Koma-
HapHbIX [IXb co cTenenpio OunCTKH OT HEeKOIUTaHapHBIX Oosee 88% (B 3aBUCHMOCTH OT YMCIIA BBLACTAEMBIX
HU30MEpOB).

Paspaborana merojuka 3kcripeccHoro u nuadopmaruaoro onpesesneHuss XOIT u [1XB B MblIieyHbIX TKa-
HSIX PbIO, KOTOpast OTINYAETCS] SKOHOMHUYHOCTBIO HCIIOIb3YEMbIX PEaKTHBOB.

71



JIOMUHECHEHTHBIE CBOMCTBA KOMILIEKCOB JIAHTAHUIOB _
C ITIPOU3BOJAHBIMH 2-OKCO-4-I'NAPOKCUXHNHOJINH-3-KAPBOHOBOU
KHUCJIOTbI U IPUMEHEHUE UX B BUOAHAJIMTHYECKOU XUMHUHN

Cxkpununen 10.B.

Duzuxo-xumuueckuil uncmumym um. A.B. boecamckoeo HAH Yxkpaunwi
65080, 2. Ooecca Jlrocmoopghckas dopoea, 86, antonovich@te.net.ua

B Hacrosiiee Bpemst epCeKTUBHBIMU SBIISIFOTCS JIIOMHUHECIICHTHBIE METO/IBI aHAJIN3a C UCTIONB30BAHUEM
xapakrepuctrueckoi f-f momunectneHumu santanugoB (Ln) ams neneit ”MMyHO(ITyOpecieHTHOTO aHalu3a, a
TaKXe JJIS1 BRICOKOUYBCTBUTEIFHOTO OTPEIEICHHsI IIMPOKOTO Kpyra OMOIIOTHYECKU-aKTUBHBIX BEIIECTB.

B nannoii pabote 00001IEeHBI pe3yJIbTaThl HCCIIEAOBAHNH 0 UCTIONB30BaHUIO CEHCHOMITU3UPOBaHHOH JITO-
MUHECLEHIINA WOHOB JIAHTAHHUJOB C MPOU3BOIHBIMH 2-0KCO-4-TUAPOKCUXUHOIHH-3-KapOOHOBOM KHCIIOTHI,
00J1a1alo MM aHTHOAKTEPHATIBLHBIM U IPOTHBOTYOEPKYJIE3HBIM JeCTBHEM. M3yueHbl Mporecchl BHYTPUMO-
JIEKYJISIPHOM TIepejady SHEPTHH, KOMIUIEKCOOOPa30BaHUs 1 ONTHMHU3AIHS aHATUTUYECKOTO CUTHANA JIAHTaHH-
JIOB.

Ha ocHOBaHMM NPOBEACHHBIX UCCIICAOBAHMIA:

- pa3paboTaHa BRICOKOUYBCTBUTEIbHAS METOIMKA onpeenenus ABycriupanbHon JJHK ¢ ucnons3oBanu-
€M HOBOrO JitoMuHectieHTHOTo 30H1a — Th(IIl) — HOpdokcanuH ¢ npenenom ooHapyxeHus 0,5 Hr/mi;
paccurTaHbl KOHCTAHTHI CBsA3bIBaHUS ¢ Mosekynamu JIHK v nmokazaHa npuHIMTIAIbHAS BOBMOXKHOCTD
WCTIOJIb30BaHUS JAHHOTO 30H/a IJ1sl U3YUCHUS CBSI3bIBAHUS IPOTHBOBUPYCHBIX JICKAPCTBEHHBIX IpeTia-
patoB ¢ monekynamu JJTHK;

- ipeasioxkeH 3 QeKTUBHBIN MPOSBIASIOMINI pacTBOP AJIsl MHOTOKPATHOTO MEUEHHS B UMMYHOQITyopec-
[IEHTHOM aHalln3e, TI03BONIAIONINE POoBOANTE oqHOBpeMenHoe omnpenenenne Th(III), Eu(Ill), Dy(IIl),
Sm(III) ¢ ucmonp30BaHNEM B Ka4ECTBE OPTaHUIECKOTO CEHCHOMIN3aTopa aMua 4-THIPOKCH-2-0KCO-
1,2-auruIpoXuHONMH-3-KapOOHOBOM KHCIIOTHI, O3BOJISIOIINI TOBBICUTH YyBCTBUTEIILHOCTE ONpezie-
JICHHS] HIOHOB TepOHsI Ha TIOPAJOK M AUCIPO3HsI Ha B MOPsAKA BEJIMYNH, TI0 CPABHEHHIO C ONMCAHHbI-
MH B JINTEPATYpE;

- HCII0JIB3YSI XapaKTePHCTHUECKYIO JIIOMUHEceHIio KoMmiutekcoB Tb(I1I) paspaborana BICOKOUYBCTBU-
TeJbHast MeToAnKa onpeaeneHus Gocdar-uoHos u ATD c npenenom ooHapyxkenus 0,1 MkM;

- TI0Ka3aHa BO3MOXKHOCTH NpuMeHeHus kommiekca Eu(Ill) mis iroMuHECHeHTHOTO onpenesieH s nep-
OKCH/Ia BOZOPO/Ia B IPOMBIBHBIX BOZaX (hapMalieBTUUECKUX MPEANPHUITUI C IpeaesioM 00HapYKEHHS
0,06 MKr/mi;

- pa3paboTaHa METOAMKA BEICOKOYYBCTBUTEIBHOIO OINIPEIETICHUS PAa IPOTUBOTYOEpKYIIe3HbIX O1O0TI0-
TMYECKH aKTUBHBIX BEILECTB, IpeAe 00HapyKEeHUs KOTOpBIX cocTaBmi 0,25 MKI/MII B IIJ1a3Me KPOBHY;

- ¢ ucrnoibp3oBanreM 3 dekra ramenus momuHectiennny komriekca Tb (1) pocdar-nonamu, Beraens-
IONUMICS B pesyibrare Tuaponusa Germndocdara n HuTpoperundpocdara, pazpaborana METOIHKA
OTIpeNeIeHNsT aKTUBHOCTH IIeNI0YHOH docdarassl ¢ npenenom ooHapyxernus 0,15 mU/mr.

PO MIATOTOBKY TA IPO®ECIMHE TECTYBAHHS IEPCOHAJY
BUITPOBYBAJIBHUX I KAJIIBPYBAJIBHUX JIABOPATOPIHN BIAIIOBI/THO
3 BUMOT'AMU MI’KHAPOJHOI'O CTAHJAPTY ISO 17025

Conomienko B.I1., 3axapis O.M., PoxxaoB M.C., T'onomo3uii €.M.

HBJI « XIMTECT» 65014, m. Ooeca, syn. Yopromopcwvka, 10; anz@real.ua,
M1 «Ooeccmanoapmmemponozisy, HBI « Yxpuempmecmcemanoapmy,
Ooecvkuii HayionanvHuil yHigepcumem im. 1.1, Meunixosa

KoHTpons sKOCTI 1 Oe3meKkn pedyoBUH Ta MaTepialliB € OIHUM 3 HAHBKIMBIIIMNX KOMITIOHEHTIB HaI[iOHAIb-
HOi CHCTeMHU 0€3MEKH >KUTTEMISUTBHOCTI JIFOAWHU, CTBOPEHHS KOHKYPEHTHO CIPOMOXKHOI MPOMHUCIOBOCTI B
VYkpaini. OcobiuBa yBara npu [boMy IPUALTSETHCS MOCTAYaHHIO HAa BITYM3HSIHUI PHHOK BHCOKOSIKICHOT ITpo-
IOyKIii XapayBaHHS Ta CiJIbCHKOTO rocroaapctsa. BimnosigHo no 3akony Ykpainu “TIpo sikicTb Ta Oe3mnexy
XapuoBHX MPOAYKTIB 1 MpomoBoibuoi cupoBuHu” (6 BepecHs 2005 poky, Ne 2809-1V, m. KuiB) BiaMidaeThcs
POJIb Ta BHOCSITHCS MOSICHEHHS [I[0/I0 3HAUEHHS YIIOBHOBAXKEHOT aKpEJIUTOBAHO] JIaboparopii, sSKiii HaJaeThCs
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npaBo BUMPOOOBYBATH BiMOBITHO JIO CTIEHiaIbHIX METO/IIB Ta MIPOLCAYpP PI3HOMAHITHI MaTepiali Ta pe4oBH-
HU, IOTIOMIKHI MaTepiaiu JJsl IepepoOKH, TOTIOMIXHI 3acO0H 1 MaTepiaiy 1jsi BAPOOHHIITBA Ta 00Iry 3 METOIO
MPOBEJICHHS PO3LMIUPEHOTO KOHTPOJIIO (MIEPEBIPKH).

3Ha4YeHHS TaKuX Ja00paTopiii Ta BAMOTH JI0 HUX € JY»E BUCOKUMH 1 TIOCTIHHO 3pOCTA0Th, BOHU MiJIsTra-
I0Th aKpEJUTAIlil 1 0COOTMBOMY JIeP)KaBHOMY KOHTPOJ0 HallioHaIbHUM areHTCTBOM YKpaiHU 3 aKpeauTailii
HIOJI0 JOTPUMAHHS BUMOT, B T.4. JI0 iX TIepCOHAIY JUIsl POBEACHHS BUMipIOBAaHb 3TiHO 3 MPaBUIaMH Hallio-
HAJILHOTO Ta MIKHAPOJHHUX CTAHIAPTIB, IHCTPYKIIIH 1 peKOMEHAIIIH.

BukoHnaHHs poOiT B TaKUX Ja00paTopisix HEPO3PUBHO OB’ S3aHO 3 HEOOX1THICTIO BUKOPHCTAHHS Cy4aCHHX
METO/IIB aHANITUYHOI XiMii, YIOCKOHAJICHHS METOJMK BUKOHAHHS BiJMIOBIHUX BUMIPIOBaHb, 3 MiJATOTOBKOO
kBatidikoBaHoro nepconanxy. CuTyarisi, o ckianacs B YKpaiHi 3 mMiroTOBKOIO KaJIpiB, JOCTaTHHO KBaJTi(iKo-
BaHMX Ui pOOOTH B CyYacHUX BUIPOOYBAIBHHUX XIMIKO-aHANITUYHUX JIAOOpaTopisx — He3aaoBlibHA. Bona
noTpedye 3HAYHHUX 3MiH Ta MOMinuIeHHs. B 3Ha4Hil Mipi e 00yMOBIIEHO THM, IO iX TepeBaXKHa KiIbKICTh
YKOMITJIEKTOBaHa KaJpaMu, sIKi He MaloTh HeoOXigHOT By3iBChKoi mpodeciiiHoi miarotoBku. Lle, mo-nepiue,
norpe0ye Oararo 4yacy Ha IepeHaBYaHHS BiJIOBIIHUX (axiBIliB Ta MPHUI0AHHS HUMHU HEOOXIAHOTO JOCBILY Y
JaHii ramysi i, Mo apyre, 3HIKYE HAAIHHICTD Ta AKICTh pe3yJIbTaTiB BUMIpiB, MIABUINYE iX BapTicTh. Ha xais,
B Y)KOJTHOMY 3 BUIIIMX HaBYAILHUX 3aKJIaIiB YKpaiHU JJOCi HE BEJEThCS MiATOTOBKA CIEIialliCTiB B raimy3i KOHT-
POJIO SAKOCTI Ta Oe3MeKr PEeYOBHH 1 MarepiaiiB JUId OAANBIIOT poOOTH Y BIAMOBITHIUX BUIPOOYBaIFHUX Ta
KaJiOpyBaJbHUX JTA00PaTOPisX.

B 3HauHii1 Mipi cTiICTBOM IBOTO € YacTO HEJOCKOHAINH TEXHOJIOTIYHUN KOHTPOJIb SKOCTI pi3HOMaHITHOT
NPOAYKIIi BITYN3HSIHOTO BUPOOHUIITBA, 11 HEAOCTATHS KOHKYPEHTHA CIPOMOXKHICTh Ha CBITOBOMY PHHKY, Be-
JIMKi €KOJIOT1YHI PH3HMKH HiANPUEMCTB, MaJOS(PEKTHBHA CHCTEMa KOHTPOJIO OE3IeKN YNCEIbHUX PEUYOBHH Ta
Marepiaiis.

B ocranHi poku B kpainax 3axinHoi €Bporu ta CILIA Bennye3He 3HaueHHS HaIaeThes podeciitHii miaro-
TOBIII (haxXiBI[iB B rajy3i aHAJIITUYHOTO KOHTPOIIO Y PO3BUTKY HAIlIOHAIBHOT CUCTEMI SKOCTI Ta Oe3mneku. Lle
HPUMYCHIIO €BpOoTIeHCchKi fepskasu Ta CIIIA 3BepHYTH yBary Ha poiib PiBHS OCBITH y BHIIMX HABYAIBHUX 3aK-
nanax, ii pUHKOBY CHPSIMOBAHICTB, a TAaKOX Ha YJOCKOHAJCHHS CUCTEMH SKOCTi y minomy. [ BUKOHAHHS
JIESTKAX 3 HAWBaXIIMBIIINX POOOT B raimysi KOHTporolo sikocTi i 6e3nexu B CUIA, Hanmpukiaz, ctBopeHo «Ha-
[IOHATBHUH PericTpy, KU PeTeNIbHO KOHTPOIIOE PiBeHb ITIITOTOBKH BiAMOBIAHUX CHEIiaJliCTIB BUIIPOOY-
BaJIbHHUX, HAMPHUKIA] €KOJOTIYHUX Ta TOKCHKOJIIOTIYHMX JabopaTtopiil. ¥ €Bpomni akTHBHY poOOTy B I[bOMY
HarpsAMKy BenyTh yrcenbHi opradizamnii: EUROLAB, EURACHEM, EPTIS, EUROMET i T.o.

Cepen aktyansHHX 3aB1aHb «HanioHanbsHOT TOKTpuHK po3BUTKY ocBiTH» (Yka3 [Ipesnnenta Ykpainu Big
17 xBiTas 2002 p., Ne 347/2002) BigmideHa miAroToBka mpodeciitHo MOOLTPHUX, KOHKYPEHTHO CITPOMOKHUAX
Ha PHHKY Ipali BUITyCKHHUKIB, ITOJaJbIa IHTETpaIlisl BUIIMX HABYAJIBHHUX 3aKJaJliB, HAYKOBUX YCTaHOB Ta
HiAPUEMCTB, 3aPOBA/KEHHS THYYKHX OCBITHIX IPOTPaM 1 TEXHOJIOTiH HaBUYaHHS, a TAKOK ONTHUMI3allis Chc-
TEMU TEePEIiAroOTOBKY MPAIliBHUKIB 1 MiJABHUIIEHHS 1X KBai(hikaiii 3 0JHOUYACHOI MOJCPHI3AIEI0 CHCTEMHU
MICIISTMIUIOMHOT OCBITH Ha 0a3i BIAOBIAHKUX JeP)KaBHUX CTaHIAPTIB.

[puiimMaroun 10 yBar, mo Ha MPOMHUCIOBHUX MiAMPUEMCTBAX YKpaiHu y cepi KOHTPOJIIO SIKOCTI Ta Oe3re-
KM BIAMIOBITHOT POAYKIIi Y XIMIYHUX J1a00paTopisx mpamtoe npuonu3Ho 100 THC. 40JI0BIK, a TAKOXK O4iKyBa-
Huit Betyn 10 COT, HeOOXiTHUM CTa€ BIOCKOHAJICHHS CUCTEM SIKOCTI, TIOAJIBIIIC ITiIBUIIICHHS PiBHS Ta KOHKY-
PEHTHOI CIIPOMOKHOCTI BITYM3HSHOTO BUPOOHUIITBA, TApMOHi3allil HAllIOHAILHUX CTaHAaPTIB 3 MI>KHAPOAHU-
mu (ISO 9000 Tta inm.), opranizaiis poOOTH BUIIPOOYBaJbHUX Ta KaliOpyBalbHUX XIMIYHHX J1abOpaTopii
HiAPUEMCTB BiINOBITHO BUMoraM ctangapry ISO 17025. 3a ymoB eBpoinTerpanii YkpaiHi HEMUHYYUM Ta-
KOX CTa€ 3pOCTaHHS BiJIIOBIIaIbHOCTI BUMIPIOBAJILHUX JIA0OPATOpii 3a pe3ysIbTaTh CBOET pOOOTH, 1110 30Kpe-
Ma JIOCATAEThCS JTOTPUMAHHSIM BHCOKHUX BUMOT IIOJ0 PIBHS MPOQECIHOT MiIrOTOBKHU X MEPCOHANTY Ta HOTOo
MOCTIHHOTO NMPO(ECIHHOTO TeCTYBaHHS Ha MPOTA31 YChOT0o Yacy poOOTH, B TOMY YHUCIII y4acTIO y MixKiiabopa-
TOPHHX MOPIBHSUILHUX BUIMPOOYBAHHSX Ta CTBOPEHHIO CHCTEMH ITiIBUIICHHS KBaJi(iKkarii.

VYyacte y payaaax [Iporpamu MixiiabopaToOpHHUX MOPIBHSHHSX Pe3yJIbTaTiB BUMIPIOBaHb XapuoBOl Mpo-
JYKIIi1, POJIOBOJILYO] CHPOBHHH Ta IMTUTHOT BOJM 3a IIOKa3HUKAMHM SIKOCTI Ta Oe3mekH, 1o Oysia opraHizoBaHa
Koopaunaropom - HBJI «XIMTECT» 3a monomororo JII1 «OneccraniapTMETpOIIOTisy T03BOJINIIA BUSIBUTH
TOJIOBHI HEJOJIIKH Y CUCTEMI KOHTPOJIO SIKOCT1 pOoOOTH JIesIKUX BUIPOOYBaIbHUX Jab0paTopii periony Ta omi-
HUTH piBeHb MPOQECIHOT MiArOTOBKH iX MEPCOHAITY.

Haxans, y «Ilepeniky HanpsMiB Ta CHEI[IaIbHOCTEH, 32 SKMMH 3[[IHCHIOETHCS MiITOTOBKA (axXiBIliB Y BH-
IIMX HABYAJBHUX 3aKjIaJlaX 3a BIIMOBIAHUMHU OCBITHBO-KBaJIi(hiKALIHHUMH PIBHAME» 10 HACTYITHOTO 4Yacy B
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VYkpaiHi He 3[IHCHIOETHCS T1ITOTOBKA CIICI[IalIiCTIB BUIIOTO piBHA KBamidikarii (0akanaBpiB Ta MaricTpis) Iuis

MOJIAJIBIIOT POOOTH B BUIIPOOYBAJILHUX Ta KalliOpyBaibHUX Taboparopisx. Tak. BignoBiaHo 3 «[lepenikom» 3a

crnenianbHicTIO «[I[pUpoaHUYl HAyKM» Y HAIIPSIMKY MiAroToBKU — «XiMis» (mudp 0703) nepenbadaeThes cre-

iaJIBHICTD — «AHAIITHYHUA KOHTPOJb SKOCTI XIMIYHUX CHOJYK», ajlie TIIBKH 3 OCBITHBO-KBaMi(iKalitHuM

piBHeM — «Momnommmii crienianict» (mudp 5.070302). Lle He BignoBigae BUMOraM Cy4acHOTO BUPOOHUIITBA,

HEraTHBHO BIUIMBAa€E Ha POOOTY XiMIUHUX J1aOOpaToOpiii, KOHTPOJb SIKOCTI POAYKIIi 10 BUPOOISETHCS.
TakuM YMHOM, BRXKJIMBOIO 1 aKTYaIBHOIO ISl YKpaiHH €:

- MATOTOBKA B YHIBEpCUTETaX 3a crenianbHicTIo «[IpupomHiyi HayKn» y HapsIMKY TiITOTOBKU — « XiMisi»
(urudp 0703) daxiBuiB 3a CrEHiadbHICTIO —  AHATITHYHUI KOHTPOJIb SIKOCTI XIMIYHUX CITOTYK» 3 OCBi-
THBO-KBaJTi(DiKAI[ITHAM PIBHEM — «MaricTpy;

- cTBOpeHHS «PerioHanbHUX EHTPIBY» MiABHUILNEHHS KBamiikallii Ta mepeniAroToBKU mepcoHany BUMPO-
OyBaJIbHUX Ta KaJaiOpyBajdbHUX JIabopaTopiii;

- popmyBanHs «HalioHATBHOTO PETICTPY» 3 OLIHKH PiBHS NMPOQECiitHOT MiATOTOBKY CIELiaiCTiB BUIIPO-
OyBasibHUX J1a00paTOPiii y ranxy3i KOHTPOJIIO SIKOCTI Ta OE3MEeKH CTPATErivyHOl MPOAYKIII: METaIypris,
eKoJoris, papmaneBTHYHI BUPOOi, Xap4oBa MPOIYKIILisl.

OIITUYHI I'A30BI CEHCOPH JIETKUX AMIHOCIOJIYK
Crynensik f.1., JIsmmn S.€.

Varceopoocvkuil Hayionanvrull yHisepcumen,
m. Yoceopoo, eyn. Iliozipua, 26; depchem@univ.uzhgorod.ua

B octanHiii yac npuaiIs€THCS 3HAaYHA yBara 10 po3pOOKH ONTHYHHUX CEHCOPIB, 3aB/ISKH JACSIKUM IlepeBaram
OCTaHHIX TOPIBHIHO 3 eJIeKTpoXiMiuHUME. He 3Bakaroun Ha MeBHI JOCSITHEHHS OJleprKaHi B i rairy3i aHai-
THKH, TIOKH 110 3aJIMIIAETHCS He3 ICOBAHMM II1J1a HU3KA MUTAaHb OB S3aHMX 3 1X pO3pOOKOI0, (PYHKIIOHYBaH-
HSIM T4 BUKOPUCTAHHSIM.

Ha ocHOBI mocimiKeHHS CEHCOPHUX MaTepialliB, YyTIIMBUX JI0 JIETKUX aMiHOCIIONYK PO3TISTHYTO OCHOBHI
(axTopu Ta mapameTpu, [0 BILUIMBAIOTH HA OAEPKAHHS aHATITHYHOTO CUTHATY ONITHYHHUX CEHCOPIB — ITOTIIH-
HaAHHSI, BiIOMBAHHS Ta (IIyOPECIICHITIs.

JocmimkeHo BINTWB MPUPOIN MATPUITi, TTacThU(iKaTopa, XpoMo(OPHOTO peareHTa Ha OCHOBHI XapaKTepH-
CTHKH CEHCOPHHUX MaTepialliB — 000POTHOCTI, KIHETHKH BiATYKY, Yy TIIUBOCTI, CEJIEKTUBHOCTI Ta iH.

Bcranosnena BupiniagbHa poiib IPUPOIH Ta GOPMH CHCTEMH: “TIONIiMEpHA MaTpHIs — ITacTH(iKaTop” Ha
00OpOTHICTH Ta KIHETHKY BIATYKY ceHCOpiB. OOTOBOPIOIOTHCS MATAHHS BIUIMBY Ha XIMiKO-aHAJIITHYHI Xapak-
TEPUCTUKU TOBIIMHH IUTIBKH, Ta CIIOCO0IB 11 ofieprkaHHs. B SKOCTI MaTpuIli JOCTIIKEHO MOJIiIMEPHI MaTepiain
3 BUKOPUCTAHHSM OPTaHIYHAX TOMO- Ta TeTEPOIIOIiMEpiB Ha OCHOBI CTHPOIY, aKPHIIOBOI, MalleTHOBOI KUCIIOT
Ta X MOXiJHUX, MONIBIHUIXIOPHITY, TTOMIBIHIIOBOTO CIIUPTY Ta IOXiTHUX, aKPUIAMiTy, aKpUIOHITPHITY, TPH
areThII- Ta KapOOKCIMETHII- LIENIOI03H Ta iH. SIK XpoMo(hOpHi peareHTH JOCIiIKEHO KHCIIOTHO-OCHOBHI 6apB-
HUKH Pi3HOI IpUpOoAH — cyiabpodTaneiHoBi Ta [iaHIHOBI.

3 BHUKOPHCTaHHSIM OTPHMaHUX MaTepiaiiB po3poOJeHO METOAWKH BH3HAYCHHSI TPETHHHUX aMiHIB (TpH-
METHJIaMiH, TPUETUIaMiH) B MOACTBHUX CyMilIax Ta pHOONMpoxyKTax. Uy TIUBICTh BU3HAUECHHS aMiHiB 3ajie-
KHTh BIJl psAny (GakToOpiB — MPUPOAHM Ta TOBIIMHH YYTIMBOTO €JIEMEHTY, YMOB IPOBEICHHS EKCIICPHMEHTY,
Matepiaiy Ta 00’eMy aHaTITHIHOT KOMipku. CeleKTHBHICTh BU3HAYECHHS Y IPUCYTHOCTI IEPBUHHUX, BTOPHH-
HUX, apOMAaTHYHUX Ta TETEPOLMKIIYHUX aMiHIB JOCITAETHCS TPOBEACHHSIM aHaNi3y B yMOBaxX Tra30BOi €K-
cTpakiii, dikcamii aHamiTy B ra3oBiil Ga3i HaJl pO3YHMHOM Ta P BUKOPUCTaHHI MacKyHOUYHX 3ac00iB.

Yac Biaryky po3po0JeHHX CCHCOPIB JICKUTh B MeKaxX 1-5 XBUIIHH.

74



KOMIUVIEKCHI CITOJIYKHA METAJIIB 3 OPFTAHIMHUMMU NNOXITHUMHA I'TIPASUHY
B MOHITOPHUHI'Y JOBKIJLJIA

CyxapeB C.M., Uynaak C.}O., Cyxapesa O.1O.

Yorceopoocvikuil nayionanvrutl yHisepcumem, Ximiunutl ghaxyivmem,
88000, m. YVouceopoo, eya. Iliocipna, 4, depchem@univ.uzhgorod.ua

MoHITOpUHT 00’ €KTIB TOBKUIIS € OHIEI0 3 HAWOUIBII BAXKIIMBHUX JIAHOK Y PO3B’SI3aHHI Py €KOJOTIYHHX
npo0ieM, 30KkpeMa mpobieM TPaHCKOPAOHHOTO 3a0pyIHEHHS TEPUTOPIi, TPoOIIeM KOHTPOIIIO JpKepe 3a0py-
HeHHs, Tomo. CydyacHI BUMOTH JIO METOJIB KOHTPOJIIO CTaHy 00’ €KTIB JOBKULIS € JOCUTh BUCOKHMH, aJlKe
YacTO BUHHUKAE HEOOXiHICTh ()OHOBOTO MOHITOPUHTY Py IHTPEMI€HTIB, IO B CBOIO YEPTy BUMArae MOIIyKy
HOBHX aHANITHYHUX (HOPM JJIsi BU3HAUEHHIX X KOMHOHEHTIB. OJHUM i3 NUIAXIB BIOCKOHAICHHS METO/IB
BU3HAYCHHS HOHIB METaJIiB B 00’ €KTaX JOBKIJUIS € BUKOPUCTAHHS HOBUX OPTaHIYHKMX PEarcHTiB, sKi O 3a0e3re-
YyBallK SIK TiABHUIIEHHAS JOCTOBIPHOCTI aHAMITHYHUX JaHUX, TaK 1 UyTIMBOCTI METOMUKH aHAI3y, TPHUOMY
HOBI1 OpraHiuHi peareHTH BUKOPHCTOBYIOTHCS B CIIEKTPOPOTOMETPIi, aTOMHO-a0COPIIiiiHIl CIEKTPOMETpii, 1mo-
TEHI[IOMETPii, TOIIO.

Cepen Cy4acHUX OpraHiYHUX PEarcHTIB, IKi BUKOPUCTOBYIOTHCS JIJIsl BU3HAYCHHS HOHIB METaIB, 0COOJIH-
BY POJIb BiJlirpalOTh OpraHivHi OXiIHI TiApa3uHy, KOMIUIEKCH SKHAX 3 HOHAMH METAaIliB € e(peKTUBHUMU aHaJIi-
TUYHUMH POopMaMH [Tl BU3HAUYSHHS METaiB, Tomo. OpraHiuHi HOXi HI Tigpa3nHy, 30KpeMa riipa3oHu Pi3HUX
KJIaciB, Ji- Ta TPUA30JH, € BiTHOCHO JIOCTYTHUMH pEareHTaMu 1 B TOH e 4ac OCTaTHbO €EKTUBHUMU IS
KOHIIEHTPYBaHHS 1 BU3HAUEHHS Py WOHIB MeTamiB. Tak, HA OCHOBI KOMIUIEKCHHUX CITONYK HOHIB METANiB 3
OpraHiYHUMHU TIOXiTHUMHU T1Ipa3uHy, HAMH PO3pOOIEHO Ta anpoOOBaHO PsIJl HOBUX METOIUK (POTOMETPUIHOTO
Ta eKCTPAKIiITHO-(pOTOMETPUYHOTO BU3HAYEHHS METANIB B PI3HOMAHITHUX 00’ €KTaX MOBKLLISA, IPUUOMY PsIT
METOJIMK XapaKTePH3YIOThCS BUCOKOIO Uy TIIMBICTIO Ta BUOIPKOBICTIO. METONMKHM €KCTpaKLiiHO-PpOTOMETpHY-
Horo BuzHaveHHs HoHniB Al(III), Hg(Il), Co(Ill), Cr(II), Ir(II) Ta Rh(IIl) 3 BuKOpHCTaHHAM ITUX peareHTIB Ta
CUMETPHYHHX [[IaHIHOBUX OapBHUKIB MoxigHuX 1,3,3-TpuMetni-3 H-iHI01iHil0 HE MalOTh aHAJIOTIB 1 € KOHKY-
PEHTHO3IaTHHMH.

BuxopurcranHs rigpazoHiB KapOOHOBUX KHCJIOT JIEKIJIBKOX KIIACiB, IK MOAU(]IKaTOPiB MaTPHIIi B O€3MOTy-
M’siHIli aTOMHO-a0COPIIHHIN CIIEKTPOMETPii, T03BOIMIO PO3POOUTH Ta anpoOyBaTh HOBI METOAMKHU MIPSIMOTO
BH3HAYEHHS HOHIB METaJIB B PI3HOMaHITHUX MPUPOIHUX 00’ €KTaX, B TOMY YHCII MOPCHKHX BOJIAX 1 MPUPOI-
HUX po3conax. [Ipu npomy, i Monudikaropu mo eheKTUBHOCTI OIU3BKi 0 BIIOMUX AOPOTUX MOAN(DIKAaTOPiB
Ha OCHOBI crionyk [lamaziro i mpyu mbOMy 3HaYHO JemnieBIni ocTaHHiX. CIOCTepiraeThecsl He TITBKH 3pOCTaHHS
AHAJITHYHOTO CUTHATY METaJliB IIPH BUKOPHCTAHHS IIMX MOAN(IKATOPIB MaTpPHILIi, aje i HOro BiATBOPEHICTb,
10 TiIBHUIIY€ JOCTOBIPHICTh OJIEpPIKaHUX PE3YIBTATIB.

[Nonmimepuzarist rigpa3oHiB pi3HUX KJIACIB Ta CYyIb()YPBMiICHUX TPHA30IIiB JO3BOJIMIA BUHAWTH HOBI KIIAaCH
peareHTiB AJIs CENIEKTUBHOTO BUITYUEHHS 1 KOHIIGHTPYBaHHS HOHIB METaJIB 1 TOKa3aJa MOKIUBICTh PO3POOKH
Ha OCHOBI WX peareHTiB TecT-cucteM. lIpu mpomy, 3a HE0OXiTHOCTi, MOXKIIMBO OJIMH 1 TOM )K€ KJIac PeareHTiB
BUKOPHCTATH SIK JUII KOHIEHTPYBaHHs HOHIB MeTaliB (€KCTpaKiis, HOHHUI OOMiH B IIOETHAHHI 3 KOMILJIEKCO-
YTBOPEHHSIM), TaK i JJIs KUIIBKICHOTO iX BH3HAa4eHHs. Komruiekcu HOHIB METaliB 3 OpraHiYHUMH TOXiTHUMHU
Tipa3vH MOXKYTh OyTH BUKOPUCTAaHI SIK HOHOAKTHBHI PEYOBHHU B MPAMii TOTCHIIOMETPIl.

Beci i jocumimKeHHs TOKa3y0Th EPCIIeKTHBHICTh BUKOPHCTAHHS KOMIUIEKCHHX CIIOIYK METaJIiB 3 OpraHid-
HUMH [TOX1THUMH TiIpa3uHy SK e(PEeKTHBHUX aHATITHYHUX (HOPM sl BU3HAUCHHSI HOHIB METaliB B 00 €KTax
noBkiurs. [llupoke BIpoBaPkeHHS B aHANITUYHY NPAKTHKY OPraHIYHHUX MOXiJHHUX Tipa3vHy J03BOJHUTH HE
TIJIKYA BHPIMIATH MPOOIIEMY JOCTOBIPHOCTI JaHWX aHaI3y, ane 1 mpolieMy JOCTYMHOCTI OpraHiYHHX pe-

areHTIB.
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BOAOPO3YHUHHI ITOJITAMIHMU SIK AHAJIITUYHI PEAT'EHTHA
Tepemenko O.B., Umunenko T.C., Xyk JLIL., Mikynenko O.B., Umunenko @.0.

Jninponempoescvkuii HayioHanebHuti yHigepcumem
49050 m. {ninponemposcok, eyn. Hayxosa, 13; analyt@ff.dsu.dp.ua

Bonopo3zunaHi moniMepu (mosticynb(poHu, IO BIHLUITIPPOITiOH, MOTiaMiHK Ta iH.) MOXXYTh OyTH BHKOpPHC-
TaHi JUIS OfiepXKaHHS aJTyKTiB 3 pearcHTaMu Pi3HOi MPUPOAH, 3a OTIOMOTIOI0 SIKUX BEIETHCS IX KiTbKiCHE
BU3HAYEHHS PI3HUMH aHATITHYHUMHU METOJIaMH, a00 K MOAM(IKaTOpy aHAIITUIHAX PEaKIliii aHaJIOTiYHO I10-
BEPXHEBO-aKTHBHUM PEYOBHHAM KaTiOHHOI, aHIOHHOT YM HE1OHHOT IPUPOAH.

[oniaminu € momiMepam#, IO MICTATh Y TIOBTOPIOBaHiH JIaHIII MAKPOMOJIEKYJIH ITEPBUHHI, BTOPHHHI, Tpe-
TUHHI M YeTBEPTHHHI aMiHOTpyIH. Cepel BOJOPO3YNHHIX CHHTETHYHUX TTOTiaMiHIB 0COOMBUH 1HTEpEC /s
XIMIYHOTO aHai3y CTAHOBIIATH MONITyaHIIMHH, a CaMe BOJIOPO3UYNHHUI MOJIiTeKCaMeTHIICHTYaH | INHY XJIOPU
(II'MTI"-xnopun M 2-5 THC.) 1 Tak 3BaHUN MeTaru, akuit € [II'MI -xnopumom 3 M =10 Tuc., HVHI BITOMHH SK
HOJICEIT.

ITomiamiHu 3aCTOCOBYIOTH SIK (DIOAKYISHTH, CTAO1TI3aTOPH KOJOIJHUX CHCTEM (Y IIPOMHUCIOBOCTI, Oi0TeX-

HOJIOT'T 1 iH.), SIK 10HITH, TEKCTUIIHLHO-I0TIOMIXkHI pe4oBUHY, [IAP,

N 22 Iéz H gy H AHTHUKOPO3ilHI 1 AUCTIEPTyIOUi TOMIIIKH A0 MACTHJ, KOMILJIEKCO-
2 e \C/C\C/N N H ' yrpopioBaui B ranseaHoTeXHiLi, rigpoMeranyprii, 3HEBOAHIOK0UI
H, H, H, areHTH y BUPOOHHMIITBI Narepy Ta iH. Y MeIWIHHI MOJiaMiHU BU-

NH-HCI .
n KOPUCTOBYIOTBHCA [JIA CTBOPCHHS IITYYHUX BAKIWH, IPH J1arHOC-

THIII PAKOBHX 3aXBOPIOBAHb, JJIs TPOBEACHHS 010XIMIYHUX aHAII3iB.

Oco0nuBy poJib BiIBEICHO MOJITyaHi JHHAM SIK KaTIOHHUM T10JI-
i1eJIEKTPOITiTaM 1 OB’ 3aHO 3 TUM, IO JI0 i€l KaTeropii pe4oBHH HaJeKarh OionoriuHi GpepMeHTH, O1TKH, HYK-
JIeTHOBI KMCIIOTH, BUCOKA CEJICKTHBHICTh PEaKIlii SIKUX BKa3y€e Ha MEPCIEKTHUBHICTh TOCIIKEHb y IOMY Ha-
NPSIMKY JUJTsl CTBOPEHHS HOBUX aHAJIITHYHUX CHCTEM. YHACIIIOK IIMPOKOTO Aiana30Hy MPaKTHYHO [[IHHUX Blia-
CTHUBOCTEH BOHU IIPUBEPTAIOTH BCE OifibIlie yBaru. Baromoroo 0coOIMBICTIO ITUX PEUYOBHH € BIJICYTHICTh TOKCHY-
HOCTi, PO3YMHHICTH y OUTBIIOCTI OPTaHIYHUX PO3UMHHHUKIB 1 BOAI, BUCOKA CXMIIBHICTD JJO KOMITJIEKCOY TBOPEH-
HSL.

3aranpHa QopMyIia MoiryaHiIuHIB

CriekTpoOTOMETPHUYHO BCTAHOBJICHO B3a€EMOJIII0 METalK/1a 3 4 TpylaMu OpraHiYHUX PeareHTiB:
1) TpudeniamMeraHOBUME OapBHUKAMH (XJIOPPEHOIOBHM YEPBOHUM, OPOMKPE30JI0BUM ITyPITYPHHUM);
2) okcuduyoponamu ((heHindayopoHOM, €03UHOM, OPOMITIPOTAIIONIOBUM YEPBOHKUM);
3) a300apBHUKaMK (TOPOHOM, KaJIbIIIOHOM, CTUIL0a30, alli3apuHOBUM kOBTHM P i Mmaraezonom XC);
4) ¢peHONKapOOHOBUMH KUCIOTaMH TPUDEHIIIMETAaHOBOTO Psiy (XpoMasypoJioM S) 3 yTBOPSHHSIM 3a0apB-
JICHUX aCCOIUATIB.

[Ipu BBeieHH] Y pO3YHHYN BUBYEHUX OApBHUKIB MTOJTiaMiHiB CIIOCTEPIratoThCsl HE3HAYHI 3CYBH MAaKCUMYMIB
CIEKTPiB NOVIMHAHHSA. BOHM KONMMBAIOTHCS BiJl JEKUIBKOX 10 AE€CATKIB HM, IPUYOMY METalX] MEHIIIE BIUTUBAE
Ha XpoMO(QOpHY cucTeMy OapBHHKIB — MaKCUMaJIbHUI 3CyB, Hanpukian 1t M, cknanae 23 HM, a B IpucyT-
HOCTI NOJITYaHiIUHY Aocsrae 52 HM. MOXIIHBO, 10 IPOCTOPOBI PO3TATyBaHHS JUISTHOK MOJICKYII ITOIIMEpY 3
MEHIIOoK M, POOIATH aKTHBHI EHTPH JOCTYITHIIITUMHE ISl B3AEMOIT.

3Ha4HN# 6aTOXPOMHUH 3CYB BiJJ3HaUeHUH 115 i0HHOTO accoriary [II'MI -xiopuny 3 a306apBHUKOM CTHITh-
0a30 - B iHTepBalli KuciIoTHOCTI cepemoBumia Bix pH 5 mo 10 cknamae 110-120 HM i cynmbdodTaneiHoBUM
OapBHUKOM XpomazyposioM S - ipu pH 11, nocsrae 180 HM. B 111X e yMOBax criocTepiraeThest JBO-TPHPa30Be
3MEHIIeHHs cBiTionormnHaHHs. [Ipnyomy Ha iami 6apeauku (AXK, MI, BOC) BB nomiryaniguHa noaio-
HUU MEeTaluay.

3MIHIOETBCS | IHTEHCHBHICTh OTHHAHHS. [[opiBHIOIOUN BIUIMB Ha a300apBHUKH, MOXHA BiJI3HAYHUTH, 10
it AX i 3MiHE He MaroTh CTaJloToO Xapakrepy, ToAi Ak st MIT onTiyHa TycTHHA 3MEHLIYETHCS B YCHOMY
BHUBYCHOMY [lialTla30Hi KUCIOTHOCTI B MPUCYTHOCTI 000X TOMiENeKTPOIiTiB. IMOBIpHO, 1€ TIOSCHIOETHCS TUM,
10 MalOYH OUTBITY AUTSTHKY HE3apsHKEHOT MOJIEKYIH, Tipodo0Hi B3aEMO/Ii1 B IbOMY BUTIAJIKY JArOTh OiTBIIHI
BHecOK. HaiibinpI1a pisHALST ONTHYHOI TYCTHHU acOIIiaTiB i peareHTiB CIIOCTEePIraeThes Ui OPOMKPE30JI0BOTO
nyprnypHoro nipu pH 5,05, s 6pommiporamnonosoro yepsoHoro npu pH 4,20, ans xmopdeHoI0BOTO YepBO-
Horo B iHTepBasi pH 5,05-5,45. Ilpu mux pH OapBHUKHM 3HAXOAATHCS Y BHII aHIOHIB, IO YMOXJIMBIIIOE iX
B3a€MO/III0 3 KATIOHHOIO MIOBEPXHEBO-aKTHBHOIO PEYOBHHOIO 32 PAXYHOK €JIEKTPOCTATHYHHX 1 10H-TUIIOJIBHUX
B3a€MO/IiH, 110 JOTTOBHEHI BOJHEBUMHU 3B’ I3KaMH 1 Ti1pooOHOI0 B3aEMOIi€10, ajie OibInii BHECOK HAJIEKUTh
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accouianii i0oHIB.

VY HpUCYTHOCTI MONITYaHiUHIB CIIOCTEPIrat0ThCsl 3MiHH MPOTONIITHYHUX BIACTHBOCTEH OPTaHIYHUX KHC-
J10T. Jlucomianist peareHTiB 3MilAEThCS K y KMCITY, TaK i B IyXkHy o0nacti. Anaji3 3Hauenb pK ta pH, , cBiq4uts,
IO B YCiX BHUIAAKAaX BBEJCHHS IOJIIMEPIB CIIPHsIE€ OCHICHHIO BHYTPIIIHEOMOJIEKYJISIPHIX BOJIHEBHUX 3B’ SI3KiB
B MOJIEKYJIaXx OapBHHKIB, BHACIIIOK YOTO CHJIa KHCJIOTH 3MEHIIYETHCS 1 CIIOCTEPIraeThCs 3CYyB YABHUX KOH-
CTaHT JUCOLIAIT B JIy)KHY 00J1acTh. Y BUMAJKaX, KOJIW BOJAHEBI 3B’SI3KH BiJICYTHI, CIIOCTEPIra€ThCs 3CYB KOH-
CTaHT y Kuciy obnactb. [IppuoMy noniryaHiiuH cTBOPIOE OiTBIIHIA BIUTUB, IO MiATBEPAXKYE TPUITYLICHHS PO
3B’SI30K MPOCTOPOBUX OOMEKEHB B3aEMOII1 3 MOJIEKYJISIpHOIO Macoto [TAP.

HasBHICTH 3MiH ONTHYHUX 1 MPOTONITHYHHUX XaPAKTEPUCTUK OPTaHIYHUX PEarcHTiB y NPUCYTHOCTI MOTi-
TYaHIIMHIB CBiJYUTH PO HASBHICTH B3a€MOIi 1 yTBOpeHHs “‘crenn@iunnx’ ioHHUX acomiaTis (IA).

MeTtonamu MOJSIpHUX BifHOIICHb Ta beHTa-OpeHua BU3HAUCHUM CKJIaJ OTPUMAHMX IOHHUX aCCOIIiaTiB.
BcranoBiieHe cTymniHgyacTe 3B’ s13yBaHHS MiX HOTIMEpaMH 1 OpOMKPE30JI0BUM IyPITYPHUM, OPOMITIPOTraiioNno-
BUM YEPBOHHM, OpOM(PEHOIIOBHM CHHIM, aji3apuHOBUM >KOBTUM 1 MarHe30HOM XC: Ha OJJHY MOJIEKYJy IOJI-
imepy npuxoauthkes 1,4, 10 yn 20 monekyn O6apBHHKA, OTpUMaHE CITIBBIHOIIECHHS B 10HHUX accolliatax i3
xyopdenonoBuM depBoHUM - 30:1 Moxke OyTH MOsICHEHE OUTBII POZMUTHM ITEPETHHOM Ha KPUBili HACHYEHHS 1
MOTPIITHICTIO MTPH eKcTparolsaiii. HasBHICTE y MoKy OiJIbIII eJIeKTPOHETaTUBHOTO 3aMiCHHKA (XJIOPY) TPH-
BOJMTH /10 3HIKEHHs MIIHOCTI koMIuiekcy. HeBianoBiaHicTs uncna npuenHanux moiexyn III'MI-xinopuny
YHUCITy IUCCOMIHOBAaHUX I'pyTl OapBHUKIB CBiTYHUTH IPO iHITHI MeXaHi3M B3aeMoii, Hix it KITAB. MoxmuBso,
MaKcHUMaJlbHE YHCJI0 aCOLIOBaHMX MOJIEKYJI OapBHIKA 0OMEXY€ThCS CTYIICHEM IoJliMepu3aii. Ajie HasBHICTb
MaKCHUMallbHUX 3MiH B KUCIHii oOmacTi moxiOHa 1o aii karioHHux [IAP sk HemonmiMepHOi, Tak i moixiMepHOi
IPUPOIH.

TaxuM YHHOM, TIPUCYTHICTH MOTIMEPHOT PEYOBUHH TTOJICYIb(QOHUITIIEPHIUHII-METHIICHT 1 IPOKCHIA 3MIHIOE
XiMiKO-aHaNITHYHI BIACTUBOCTI OPTaHIYHHUX PEareHTIB: IX CIIEKTpaIbHi XapaKTePUCTUKH 1 PEaKIliifHy 31aTHICTb.
CapomoxHnicts [II'MI'-xnopumy MmoaudikyBaTy opraHidHi peareHTH 00yMOBIIeHa MO (hyHKIIIOHAIBHICTIO pe-
akniraux Tpyn [HI'MI-xmopuy: depes aucorialiio XJIOpuI-i0Hy YTBOPIOKOTHCS €NEKTPOCTATHYHI 3B’ SI3KU 3
OapBHUKOM; Me3oMepHi cTpykTypH [II'MI'-xiopumy BiAIOBifaNbHI 32 €IeKTPOCTaTHYHI JOHOPHO-aKIIENITOPHI
B3a€MO/Iii, METUHOBI TPYITH MOJIMEPHOTO JIAHITIOTa — 32 TiApooOHi.

B3aemonist meranuaa 3 6pOMKpE30I0BUM Iy pPIlypHHM, OpOMIIipOranionoBIM YepPBOHUM, XI0P(HEHOIOBUM
YepBOHUM, OPOM(EHOJIOBUM CHHIM 1 €03MHOM BUKOPUCTAHA JUIS CIIEKTPOGOTOMETPUYHOTO BU3HAYCHHS METa-
muny. [Ipu 1boMy MOHOMEPH, 3 SIKUX CHHTE3YIOTh METAaLU, 110 € IPUCYTHIMHU Y peabHUX 00’ €KTax aHamisy, 3
OapBHUKaMHU He pearyroTh. lIpu BUKOpHCTaHHI OpOMKpe30J0BOTr0 myprypHoro BuzHadaeThes 0,01-0,20 mr
MeTanuIy, OpoMITiporamuionoBoro uepsoHoro - 0,01-0,10 mr, ximopdenonoBoro yepsonoro - 0,10-1,00 mr, 6pom-
denomnosoro cunporo i eozuny — 0,002-0,005 mr B npo6i 06’emom 25 mi (S, « 0,03).

[Tpu 3acTocyBanni maruezony IPEA npu pH Bix 3,5 10 6,5 rpagyroBanbaui Tpadik Aj1si BASHAUESHHS BMICTY
[II'MI -xnopuy miHiitHuit B inTepBaii konueHrpariit (0,1 — 1,0)-10° mons/n a6o (1,0-5,0) mr/n, koedimieHT
xopenanii gopisaioe 0,997. Pisnsnns rpamyrosanbhoro rpadika: A =4,518-102+ 2,589-10°-C (S, « 0,03).

CAJIUKATEJIb C IPUBUTBIMA 1,3,4-TUOANUA30/I-2-THOJIbHBIMHU
I'PYIIITAMMU — HOBbIM IEPCIIEKTUBHBIN COPBEHT U1 AHAJIM3A METAJIJIOB

Tpodumuyk A K., boituenko U.H., Jloces B.H.

Kuesckuii nayuonanvnuuii ynusepcumem um. 1. Illesuenxo
01033 Kues, yn. Braoumupckas, 64, aktrofl@svitonline.com

HecMmoTpst Ha 3HaYHMTENBHBIC YCIIEXH B CO3AaHUU KOMILIEKCOOOPa3yIoMIUX KpEMHE3eMOB U UX TpUMCEHE-
HUsl, KOBAJICHTHOE CBA3BIBAHUE C MOBEPXHOCTHIO S10, HOBBIX COEIMHEHUH CTIOCOOHBIX K KOMILIEKCO00pa30Ba-
HHIO OCTAaETCs aKTyaJIbHbBIM, KaK B IJIAaHE Pa3BUTHUSI HOBOTO pa3zeiia KOOPAMHAIIMOHHON XUMUHU — KOMIIJIEKCO-
0o0pa3oBaHUE HA IMOBEPXHOCTH, TaK M CO3JaHUS HOBBIX MAaTEPHAJIOB, MPEKIE BCETO COPOEHTOB Pa3IUIHOTO
Ha3HaYCHUSL.

Hamu ocyIiecTBiIeHO KOBAJICHTHOE CBSI3BIBAHUE C MTOBEPXHOCTHIO cuiukarens 1,3,4-Tuoanason-2-THoNb-
ueIxX rpyni (TAT-C) koMiiekcoobpa3oBaHue KOTOPBIX HE HCCIIEI0BAIOCH B TOMOT@HHBIX cpefiaX, Ipexk/ie Bee-
IO IO IMPHUYMHE HepacTBOPHMOCTH MOJIEKYJSIPHOTO aHajora Kak B BOJE, TaK M HEBOAHBIX cpexax. CuHTE3
TAT-C noarsepxnen MK-criekrpanbHbIMY JaHHBIME: B CIIEKTpax HAOMIOAAIOTCA MOJIOCHI MOTIIOIIEHUS KOJle-
6annsam N=N xoinbIa - 2263 u 2299 cm!, nedopmarmonusM kosiebanusm NH-cBssu — 1560 cm!, a Taxxke
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konebarusam C=0 — 1693 cm!' u CH-rpymm — 2900, 2939 1 2977 cM™' «IKOPHO#H HOKKHY, C TOMOIIBIO KOTOPOi
OCYILECTBICHO KOBaJleHTHOE cBsi3piBaHue T[T rpymm.

Hawmu uzyuena copounonnas aktuBHOCTh TJ[T-C B pacTBOpax XJIOpHCTOBOAOPOIHON M HUITPATHOM KHUCIOT
B uHTepBaje 2M — pH=6 no otHomeHuo Kk noHaM 3oi0t1a (1),

L 0 N-N (11D, manmnagus (1), mratunst (11), (IV), cepedpa, menu (I1), a

o) ‘ ‘ /L \>\ gy TAKKE pNa UBETHBIX METAJIIOB pH KOMHATHOH TeMIeparype
0 ‘Si /\AN/\N S 1 95°C. Coporus Au(I1l), Pt(IV) u Cu(Il) conpoBoxaaetcst mpo-
| H H XOXK/IEHUEM OKHCITUTEITHFHO-BOCCTAHOBUTEIBHBIX IIPOIIECCOB Ha

0 noepxHoctu TJ[T-C, 4To BeleT K CHIKSHUIO COPOIMOHHOM

r €MKOCTH MOHOB METAJIJIOB B BBICIIICH CTEIIEHU OKUCIICHUS, T10

CPABHEHUIO C UX HU3LIEH CTENEeHbIO OKucieHus. IIpoxoxne-
HUE yKa3aHHBIX OKHCIUTENFHO-BOCCTAHOBUTEBHBIX IMPOIIECCOB MOJATBEPKIAETCS TAK)KE JTAHHBIMHE JIFOMHUHEC-
[IEHTHOTO aHaJHn3a.

[IpoBeneHHbIC HCCIeAOBAHMS TOKA3aIH BO3MOXXHOCTH HE TOJIBKO OT/ICICHUS [IBETHBIX METAJLIOB OT OJaro-
POAHBIX, HO U pa3JiesIeHHsI OJaropoIHBIX METAJUIOB ONaroaapst pa3inaHOl CKOPOCTH COPOIIMOHHOTO paBHOBE-
CHISI I KOJIMUECTBEHHOH COPOIMH ITPH Pa3InYHBIX TeMIlepaTypax. JTH JaHHbIE CBUACTEIBCTBYIOT O TICPCIICKTH-
Be ucnonb3oBanus T/ T-C mis pa3zpaboTok copOIMOHHO-PEHTIEHO(IYOPECIIEHTHOTO, COPOIIMOHHO-HEUTPO-
HO-aKTHUBAIIIOHHOTO, COPOIMOHHO-TFOMHHECIIEHTHOTO U COPOITMOHHO-(DOTOMETPHYECKUX METOIOB Opeere-
HUSI MUKPOKOJIMYECTB IIBETHBIX U OJIATOPOIHBIX METAJIJIOB B TOPHBIX TOPOAAX, MPUPOTHON U CTOYHBIX BOJIAX.

Hampumep, npu o0mydeHn# ynbTpadroNeTOBBIM CBETOM BIaKHBIX COPOATOB, OXJKACHHBIX 0 TeMIIepa-
Typbl xkuaKoro asora (77 K), B pase copbeHTa BO3HHKAET KENTO-OpaHkeBas JoMuHecneHnus (A =580 Hm),
WCTIOJIh30BaHHAS B KAY€CTBE aHATMTUYECKOTO CHTHAJIA TTPH pa3paboTKe HU3KOTEMITepaTypHOH METOIUKH COpO-
[IUOHHO-TIIOMUHECIIEHTHOTO omnpeseneHus menn. [Ipenen oOHapyxenus cocrasnset 0,1 mxr/0,1 T copbenTa.
Onpenenennro mean He meniatot 10*-kparabie komuuectsa Zn(11), Cd(11), Mn(I1), Co(II), Ca(II), Mg(II), AI(IIT)
u 100-xparnsie - Fe(I11).

COPBLIMSI METAJVIOB HA HIOBEPXHOCTH CHJIHISAFEJIEFI C
JUTUOKAPBAMUMWHATHOMU I'PYIIIIOU, BAKPEIIVIEHHOHU PA3JIMYHBIMU
CIIOCOBAMH

Tpodumuyk A.K.!, Jletmenko B.H.2, Aunpuanosa E.B.%, Jlerenuyk A.B.2

'Kuesckuil nayuonanvhoiti ynueepcumem um. T. [llesuenko,
01033 Kues, yn. Braoumupcxas, 64
*Uncmumym 6uoxonrnouonou xumuu umenu @.J1. Osuapenxo HAH Yrpaunwl,
03680 Kues, 6y1vs. Bepuadckoeo, 42; aktrofl@svitonline.com

JInsl KOHIEHTPHUPOBAHUSI METAJUIOB MEPCIIEKTUBHBI cOpOEHTHI ¢ nuTHokapOoamunarHoi (JJTK) dyskimo-
HAJILHOU TPpynToi. M3BeCcTHBI reTepoleHbIe OPraHOMOJINMEPHBIE COPOCHTBI, Y KOTOPBIX TUTHOKApOaAMUHAT-
Hasi TPyIINa BXOIUT B COCTAB MaTPHIIbI, KOMILIEKCOOOpa3yrolie COPOSHTHI C TPUBUTON (DYHKIIMOHATEHON TPYII-
HOI71, OTIINYarOIIUueCCsa HpHpOI[Oﬁ MaTpulbl 1 CTPOCHUEM KOBAJICHTHOCBA3AHHBIX C TOBEPXHOCTHIO MOJICKYJI.

Hamu cCHHTE3UpOBaHBI M UCCIIEIOBAHBI COPOCHTHI HA OCHOBE CHITHKAresi ¢ QyHKIIMOHATBHOW TUTHOKAPO-
AMUHATHOW TPYIIION, 3aKPEIJICHHOW Ha TOBEPXHOCTH JIByMsI CIIOCOOaMH:

1) myTeM H3BECTHOrO METO/IA KOBAJICHTHOTO CBA3BIBAHMS C OBEPXHOCTBIO Si0, aMMHONIPONUIIBLHBIX TPYTIT
Y WX MOCIEAYIONNM B3auMozieiicTBUEM ¢ cepoyriepoaom (JJTKC-1);
2) mpeaABapUTCIbHBIM UMIIPETHUPOBAHUEM CUITUKATCIIA MOJIUT€KCAMCTUWICHTYAHUIUH-XJIOPUJIOM U €10 110~

CllelyIolllee JUTUOIMPOBAaHUE B CIIMPTOBLIX U BOJHBIX PACTBOPAX 110 CXEME:
g H H H

H H H, H, H2 N N N\C/C\C/C\C/C
. NVN\C/C\C/C\C/C CS,, NH,;+H,0 T H, H H *
k <
n
S
(ATKC-2)

Konnenrpanus ATK rpynm, onpeneneHHas 371eMEHTHBIM aHAJIN30M U 110 OTHOLICHUIO K cepedpy cocTaBu-
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na 0,25 u 0,43 mmons/t s ITKC-1 u ATKC-2.

[IpoBenennoe cpaBHuTensHOe KoHIEeHTpHpoBanue Menu(l), menu(ll) n mannagus(Il) Ha cuHTE3MpOBAH-
HBIX COpOEHTax 1mokazaio, uto copounonnsle xapakrepuctuku JJTKC-1 u JITKC-2 6nu3ku. KonmnuectBenHOE
n3pnedenue namwraaus(ll) Ha ux mosepxrocTu npouncxonut ipu pH = 3. Monst mean(1l) kommaecTBeHHO U3BIe-
KaroTcs B IByx obnactsax, pH 0,5-1,5 u 5-7, 4To 1o Bceit BUAMMOCTH 00YCIIOBICHO OKHCIUTEILHO-BOCCTAHOBH-
TEJILHBIMU TPOIECCAMH, IPOUCXOIAIINME Ha TToBepxHOCTH. MoHb! Menu(1) kommyecTBeHHO cCOpOUPYIOTCS BO
Bcel uccnemayemMoi oonactu kucnornoctu ot pH 0 1o 7 o6oumu copOeHTaMu.

CxopocTb ycranosneHus copdbunornoro papHoBecus Ha JTKC-2 (mpumepHno 15-20 MUH) HECKOIIBKO XyXKe
o cpaBHeHwMIo ¢ J[TKC-1 (mpumepno 5 mun). OnHako npoctoe monydenne I TKC-2 pacmipser BO3MOXKXHOCTH
IUISl aHAJIUTUIECKOTO IPUMEHEHHSI COPOCHTOB € IUTHOKAapOaMUHATHON TPYIIIOi.

AESIKI ACHEKTH EKOJIOTTYHOT'O BUXOBAHHSI
ITPU BUBYEHHI AHAJIITUYHOI XIMII

®enopuenko 10.M.

3anopizbkuti HAYIOHANLHUL MEXHIYHUL YHIgepcumem
69063, m. 3anopixcocs, syn. Kykoscvkoeo, 64, fj@zntu.edu.ua

OpnHi€l0 3 OCHOBHUX TNIOOAJBHUX MPOOJIEM ChOTONIEHHS € eKoJIoTiuHa mpobnema. [luranns 30epexeHHs
HPUPON HAJI3BUYAIHO IIBUIKO 1 HEIIOMITHO IIEPEPOCIIO B IPOOIEeMy BIXKMBAHHS [IUBIIi3alii, JOBrOCTPOKOBE
ICHyBaHHS SKOi MOXKJIMBE JIUIIE B paMKaX CyBOPO 33/IaHMX HaBaHTaKeHb Ha MPUPO/IHI koMmIuiekcH. [TosicHiooui
HOSIBY €KOJOTIYHUX MPOOJIEeM MOXKHA TIOCHJIATHCS Ha Te, IO TEXHOJIOTIi HeIOCKOHA, PO3BUTOK €KOHOMIKH
HEIOCTaTHIN Ta Ha Oe3Mi¥ HINX MPUYWH, ajie TIPU [[OMY CIIiJ] BpaxoByBaTH ~’cy0’eKTHBHHHA (pakTop”, TOOTO
caMy JIIOIIMHY, III0 Ma€e Oe3MepepBHO3POCTAI0YI TOTPEOH 1, B OCTAaTOYHOMY PaxyHKY, € “LEHTPOM KpPUCTai-
3arii” yciX aHTPOIIOTeHHUX BIUIMBIB HA IIPUPOTHE CEPEIOBUIIE.

st Toro, mo0 BUPINIYBaTH €KOJIOTI4HI POOIEMH, JIFOMUHI TOTPIOHO 3pO3YMITH CBOE MiClle B HABKOJIHIII-
HBOMY CBITI 1 mepen0daYaT HACTIJAKN CBOET TEXHOTCHHOT MIsIBHOCTI. A 1€ MOXJIMBO JIMIIE 33 YMOBU 3MIiHU
CBIJIOMOCTI JIFOJICTBA, IIIBUJKOIO PO3BUTKY IUIAHETAPHOTO iHTENeKTy. ChorofHimiHi (axiBili HE3aJeKHO BiJ
ranysi, B Kiii BOHM CIELiaNi3ylOThCs, TIOBHHHI HE TUTBKH PO3YMITH BaXXJIUBICTh €KOJIOTTUYHHUX MpobieM, a i
OyTH CITIPOMOKHUMH X po3B’si3yBaTd. Came TOMY MOTpiOHa €KOJIOTi3allisi OCBITH, TOOTO MPHUBHECEHHS B MPaK-
THUKY BUKJIQJIaHHSI PI3HUX JUCIMILUIIH €JICMEHTIB €KOJIOTTYHOTO ITiIXOTY.

Oco0inBO 11€ CTOCYEThCS XIMIUHUX quciumiin. OHIE0 3 33/1a4 CYy4acHOT aHAIITHYHOL XiMii € po3poOka
HAQIIMHUX, SKCIIPECHUX METOIB KOHTPOJIIO CTYICHIO OYMCTKUA CTIYHHMX BOJ[ Ta Ta30MWIOAUMOBUX BHKHIIIB.
KoHTponbs MUTHOT BOAM Ta Xap4oOBUX MPOAYKTIB, AOCIIPKEHHS 3a0pyIHEHHS MOBITPS, BOOJHHUX PECypciB Ta
TPYHTIB, e(peKTHBHICTh OOPOTHOM 3 IIMM 3a0pYyTHEHHSIM y BEITUKIN Mipi 3aIeXaTh Bl MOXKIIMBOCTEH Ta TOCHT-
HEHb KUTbKICHOTO aHali3y. XiMisl MOXKe i TOBUHHA 030pOITH MOJOANX CIEIialliCTiB 3HAHHSM IO JI0 30epekeH-
Hs Ta “JiKyBaHHA IOBKULIA, 00 BOHO OTPYEHO came ~BEIHKOI0 XiMi€r”.

Crig TakoX 3a3HAYMTH, O €KOJIOTIYHI MPHUKIAIH 1 PakTH PoOIATh BUKIAIAHHS aHAITUIHOT XiMii OLTbIT
€MOIIIfHO aKTHBHUM Ta MaKCUMaJIBHO LIKaBHM, a SIK BiJOMO caMe eMOIliifHa TaM’ITh Ma€ BEJINYE3HI IepeBaru
HaJI yciMa IHIIMMH Pi3HOBHIAMU CIIPUIIMAHHS 1 3aCBOEHHS 1H(OpMAIIii JIIOIUHOO.

Oco0nmBy yBary exosorizallii OCBiTH MOTPiIOHO MPUAUISATH B HABYAIHHHUX 3aKJIa/1aX MPOMHUCIOBUX MicT. B
3anopi3bKOMy perioHi iICTOPHYHO CKJIajach HalpyXeHa 0OCTaHOBKaA, ITOB’s3aHa 3 BUCOKUM PiBHEM aHTPOIIO-
TeHHOTO 3a0pyIHEHHs HAaBKOJMIIHBOTO cepenoBuina. B mpomeci iHgycTpianisamnii He BpaxoBYBAIUCH Iepe-
HACHYCHICTh POMHUCIIOBUMH MiANIPHUEMCTBAMH, IPUPOAHI, reorpadiuni Ta iHmi ocodbnuBocTi Tepuropiit. Ls
CHUTYyallisl IOCHJIFOETHCS BiICYTHICTIO IO TENEPIIIHBOTO Yacy KOMIUIEKCHUX JIOCTIIKEeHb TEXHOI€HHOTO 3a0py -
HEHHSI PerioHy.

Ha xadenpi ximii Ta exonorii 3anopizbkoro HallioHATBHOTO TEXHIYHOTO YHIBEPCUTETY 3 BBEACHHIM KypCiB
” AHaITHYHUH KOHTPOJIb METATYypTiiHOr0 BUpOOHUITBA” Ta "OCHOBH 3arajibHOi €KOJIOTil” IPOBOANUTHCS €KO-
JIOT1YHUH MOHITOPUHT BOIOWM, I'PYHTIB 1 pOCIMHHOCTI MicTa 3anopixoks Ta obnacti. Ha naboparopHux npak-
THUKYMaXx B SIKOCT1 00’ €KTiB BUKOPHCTOBYIOTHCSI MOZIENBHI Ta peaibHi BiAXOIU METAypriiHUX BUPOOHUITB. 3a
BiJIOMUMHU Ta OPUTTHAIILHUMH METOIMKAMU MTPOBOISTHCS JOCHIIKSHHS 110 BU3HAYCHHIO BMICTY HITPATIB 1 BaX-
KHX METaJIIB y BOJi, IPyHTaX Ta Xap4OBUX MPOAYKTaX, IO HA HUX BUPOILIEHO. XIMIYHIUMH Ta Qi3UKO-XIMIUHU-
MU METOJIaMU BU3HAYAIOTHCS HAMBAKIIMBIIII MOKA3HUKH SKOCTI BOIU 3 0araTrhox JDKepen Ta BOIOHM 00MacTi.
[IpoBeneHi criBpoOiTHHKaMH Kadeap i CTyIeHTaM# JTOCIIIPKEHHS JO3BOJIIOTh BUSBUTH 00’ €KTUBHY KapTH-
HY XIMIYHOTO 3a0pYIHEHHS PETioHY.
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TIOHNIPOHAUMEPKAIITUIU SAK HOBI AHAJIITUYHI ®OPMU OCMIIO

XynakoBa C.M., Umninienko @.0.

Jninponempogcokuii HayionanbHUull yHigepcumem, XiMiuHutl ¢axyivmem
49050, Vkpaina, /[ninponemposcok, eyn. Haykosa, 13; analyt@ff.dsu.dp.ua

Ocwmiit — onuH 13 caMuX PiAKUX 1 pO3MOPOIIEHUX eleMeHTiB. Llei MeTanm 3acTOCOBYIOTH TaMm, i€ BiH He
Moyke OyTH 3aMiHEHHIA Hi Ha SKUH 1HITH, a00 TaM, Jie 10r0 BUKOPHUCTAHHS MPUHOCHUTD BETMKHUH MTPaKTHIHUH
Y1 eKOHOMIYHHUH e(peKT: y BUDNIAI CIIIaBiB B MPpHUIa 00y yBaHHI i eJEKTPOHHIN TEXHil, K Karaji3arop Jis
NAJIMBHUX €JIEMEHTIB i B OpraHiYHOMY CHHTE31, Y MEIUKO-010JIOTIYHUX 1 TOMOTpadiuHUX JOCTiIKEHHAX. 3po-
CTarO4YMi MOMUT y Hall yac Ha Onaropoani Mmetanu (BM) ta Ocwmiii y TOMY 4HCITi, TUKTYE HEOOXiHICTh YIOCKO-
HAJICHHS 1 PO3BUTKY aHANITUYHOI XiMil MeTamiB 1iel rpynu. Buznauenas Ocmiro B mpucyTHOCTI iHmIMX bBM y
Pi3HUX 00’ €KTaxX CKJIAAHOTO CKIay IPOJOBXYE 3aTHIIATHCS BAKKOIO M aKTyalbHOIO aHAIITUYHOIO 33a4elo.

3ajavi aHATITHYHOI XiMii, Teoximii, TexHonorii BurydyeHHss OCMifo 3 pyZ i T.1I. He MOXXYTb OyTH BUpIllIeHI
0e3 eKCIIpecHUX 1 HalifHUX METO/IiB BU3HAYCHHS HOTO Maiux BMicTiB. [Ipu Bu3HaueHHi OCcMil0 B IPUPOTHHX i
TEXHOJIOTIYHUX 00’€KTax IHCTPYMEHTAJIbHUMH METOIAaMH MOTPiOHO Horo momepeaHe KOHUEHTpyBaHHS. Jlo-
CUTh e(EKTUBHI €KCTPaKIiKHI 1 COPOIifHI METOM BIITYYEHHS 1 KOHIIEHTpYyBaHHSI OCMIifO B PI3HUX CTYIIEHSIX
OKHCHEHHS 3a JIOTIOMOTOI0 CYJIb(YPBMICHUX PEarcHTIB, 110 J03BOJISIOTH OJEPKATU JOCUTh BUCOKI CTYICHI
KOHIICHTPYBaHHs, OTHAK, HEIOCTaTHHO CEJICKTHUBHI.

VY psazi pizHUX Cyab(YPBMICHHX pearcHTIB JUIs BU3HAUCHHS METAJIIB TiJTHE MICIe 3aliMalOTh MOXIIHI JIH-
Mmepkanrorionipony ([T), 3aransroi Gpopmymu:

3amicaukamu R' i R? B mosekyii pearenty JIT MOXyTb OyTH pi3HOMaHITHI aTOMH 91

. , Tpynu atomis. Lli peareHTH 103BONISAIOTH Y CUITy OCOONMBOCTI Oy/I0BU TIOEHYBATH XiMi3M

R TXHBOT B3a€EMOJIIT 3 MOXKJIMBICTIO BHITYYEHHS, KOHIICHTPYBaHHS 1 A€TEKTyBaHHs. Bukopuc-
‘ ‘ TaHHS PI3HOTHITHUX peakii J{T 103Bossie po3MMPUTH MOXKITUBOCTI 3aCTOCYBAHHS Pi3HUX
HS S SH METO/I1B BU3HAYEHHS 0ararbox OJIM3bKHX 10 XIMIYHHX BIIACTUBOCTAX €JIEMEHTIB, BKJIFOYa-

toun BM. Jlns GaratboxX 3 HUX BiIOMi KOMIUIEKCH — aHATITU4HI GOpMHU A 9y TIUBOTO i
CEJICKTHBHOTO ()OTOMETPHYHOTO i €JIEKTPOXIMIYHOTO BH3HAYCHHS. TOMY € JOIUILHUM OJIEP>KaHHS 1 JIOCIiI-
KeHHS aHamiTHIHuX hopm Ocwmito Ha ocHOBI moxigHux JT.

Pozpobneno cxemy KimbKicCHOTO BU3HadeHHS OCMIFO TTCIIS JTy>KHO-OKHCHOTO PO3KIIaIaHHs Tpoon 0e3 BiroHy
H0T0 TEeTPAOKCUAY, SIKa BKJIIOYAE KOHLIEHTPYBaHHA 1 HACTYIIHE ACTEKTyBaHHS €JIEMEHTa Ha OCHOBI H10ro KOMII-
nekciB 3 noxigaumu JT.

st BUpiIIEHHST UX 3a/1a4 METO/IaMH CHIEKTPO(OTOMETPii, aMIepoMeTpii 1 MOTEHIIOMETpii BABYCHO KOM-
wiekcoyTeopenns Os(IV) 1 Os(VI) 3 3-metun-2,6-numepkanto-1,4-riomiponom (H,M). Beranosneno onru-
MaJIbHI YMOBH OZIEpXaHHs, CKJIaJ 1 BIACTUBOCTI CIIONYK, IO YTBOPIOIOTHCS.

[Tokazano MOXIIMBICTL KOHIIEHTPYBaHHs OCMiI0 y BUIIIAII HOro KOMIUTEKCIB 3 H M, He3a1exHo Bij cTyTIe-
HSl OKHICHEHHS eJIEMEHTa 1 XiMiuHOi )OpMH iCHYBaHHS B po3urHaX. BU3Haue€HO OCHOBHI MapaMeTpH, 10 BILTH-
BAaIOTh Ha CTYIIHb BIIIyYEHHS 1 KOe(illieHT KOHIeHTpyBaHHS OCMil0 3 pO3UMHIB TEXHOJIOTIYHHUX 1 PO3KPUTTS
MPOOH JTy)KHO-OKHCHUAM CIUTaBlIeHHSM. ONTHMi30BaHI YMOBH CEIEKTHBHOI (UIOTAIlii METHIITIONIpOHINMEpPKaTIl-
tuais (MT) Ocwmito aminameraToMm 3 po3dmHiB, mo MicTaTh BM. Ilpu mpomy MTJ Pt(I1V), Pd(Il), Ag(I) i
Au(Ill) excrparytoTbes qaHuM po3urHHUKOM. CTymiHb BuimydeHHs: Ocmiro popiBHIOE 98,0-99,9%. MoxinBo
pozainbHe BuainerHss OcMilo i3 pi3HUX cronydeHb bM, a Takoxk HOTo BiAIiIEHHS Bifl IHIINX CYITyTHIX KOMIIO-
nenTiB. H.M 3a6e3neuye 10-40-kparHe KoHueHTpyBaHHsa OCMItO 3 PO3YMHIB PO3KPUTTS B Jlialla30H1 KOHIIEHT-
paiit 0,005 - 10 MKr/mi ipu #oro TIepeBeIcHH] y BOJIHE YW BOAHO-OPTaHiYHE CEPEOBHIIIE.

Po3pobneno criocobu minepanizaitii praorokonmentpary Ocmiro. [Tokazano MmoxuBicts 50-100 — kpaTHO-
ro KOHIEHTpyBaHHs 3 HacTynmHUM Bu3HaueHHIM Os(VI) 1 Os(IV) 3 onHiel anikBoTH aMIepOMETpHYHIM TUTPY-
BaHHAM pozurHoM H M micns minepanizanii MT/L.

3anponoHOBaHUH METOJ KOHLIEHTPYBaHHS Y3IOIKY€EThCS 3 HACTYITHUM BU3HaUCHHSIM OCMIIO pi3HUMH 1HCTPY-
MEHTAIEHUMHU METOaMH B yMoBax Minepamizarii MT/] i 6e3 Hel, ToOTO € TiOpuaHIM.

[Mpomonyrorbest MT/] OcMiro sk aHamiTHYHI (GOPMH JUTsE HOTO BU3HAYEHHS CIIEKTPOCKOIIIYHIUMH H EJIEKT-
POXIMIYHUMU METOJIaMHU.

Bunyueni 3 kucnux pozunHiB MT]] Ocmiro moOpe po3dnHSOThCA B JIyTax i auMermindopmamizi (AMODA).
OTpumaHi po34rMHH NPHUIATHI s CIEKTPOCKONIYHUX BU3Ha4YeHb. [Ipy 11bOMY BUKIIOYAa€THCS BIUIMB (DOHY Ha
BEJIMYMHY aHAITHYHOTO CUTHAIY, OCKUTbKK Hajmmiok H M Buanserses npu npomusanHi ocaxy MT/L amin-
arieTaToM Iepes po3dnHeHHsM. [IpoBeneHo npuckopene crnekTpodoroMeTpudne BuzHadeHHs: OcMmito. Y po3-
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ypHax JIM®A inTepBan niHiiiHOCTI TpagytoBaibHoro rpadika (0,4-19,0)x10° Momb/n, koedillieHT Kopemsiii
0,997 (A = 312,6 HM). ¥ 1IbOMY BHTIAJIKy Yy TIMBICTh HMKYA B TIOPiBHAHHI 3 BU3HaYeHHAM OCMil0 y BOTHHX
cepenoBuIax mcius Minepamizarii MT], a TOUHICTH 1 BiITBOPIOBAHICTh BUIIII 33 PaXyHOK BUKIIFOUEHHS TPO-
MDKHHAX CTamii.

3nilicHeHe MOCTiIOBHE CIIEKTPOGOTOMETPUYHE TUTPYBAaHHS KOMIOHEHTiB OiHapHux cuctem: Os(VI) —
Ru(VI), Os(VI) — Pt(IV), Pd(II) — Os(VI).

[Tokxazano MOXIHBiCTh aTOMHO-a0copOmiitHOTO BI3HaueHHs OcMito y Bursiai ioro MTJ] metogom ETA.

TeopernyHo OOTPYHTOBAHO i MPAKTUYHO 3IIHCHEHO ITOCHIIOBHE aMIIEPOMETPUIHE TUTPYBaHHs OiHAPHUX
cuctem: Ag(l) — Os(VI), Au(Ill) — Os(VI), Pd(II) — Os(VI), Os(VI) — PT(IV) i Os(VI) — Ru(VI]). 3naiineno
ONTUMAJIbHI YMOBH amriepomeTpuyHoro BuzHaueHHs Os(VI) 1 cynmyTHiX HOMY KOMITOHEHTIB O€3 ITonepeHbOTo
noxiny B notpiitaux cucremax: Pd(Il) — Os(VI) — Pt(IV), Ag(I) — Os(VI) — Pt(IV), Pd(Il) — Os(V]) — Ag(D),
Au(IIT) — Os(VI) — PY(IV), Au(Ill) — Pd(I) — Os(VI). Buznauennro Os(VI) He 3aBaxatots 10 - 100 — kparHi
HaUTUIIKY [INX KOMITOHEHTIiB. BimHOCHE cTaHmapTHE BiaxuieHHs npu TUTpyBaHHi 1-100 Mxr OcmMito B 5-10 M1
npo6u He nepesuinye 0,05, a B 6utbinocti Bumakis - 0,03. Hukas rpanuist o0ymosiienoro Bmicty Os(VI)
ckinagae 0,05 Mxr/mn y 5-10 M mpo6u. LlinecnpsiMoBaHO 3MiHIOIOYH KHUCIOTHICTB, TEMIIEPATYpY, KiJIbKICTh
nonanoro HM 1 IBUKICT HOTO JomaBaHHs, MokHA BiaTuTpyBatu Os(VI) 3 yTBOpEHHIM CIOMYK 3 BiJIMOBi/I-
HHUM CIIBBiHOIICHHAM KOMIIOHEHTIB.

[IpoBeneno nocmigoBue BuzHadueHHS Os(IV) i Ru(IV) y ixHiil cymimni MOTEHIIIOMETPUYHIM METOIOM y
IIMPOKOMY Jliana30Hi KoHIeHTpariii: Bix 1 Mkr g0 200 Mkr y 20 mi npoowu.

Vnepie mokazana MOXIJIUBICTh BUKopucTanHs AT 11 omep:kaHHs 3IMEKTPOTHOAKTHBHUX PEUOBHH MEM-
OpaH ioHCcenekTuBHUX enekTpomniB. Lli memOopanu mictate MTJ] Os(VI]) 3 neBHIMH i10HOAKTUBHUMH (hOpMaMu
Ocwmiro. BcraHOBIEHO YMOBH X BUKOPUCTaHHS B PO3POOICHUX 10HCENEKTUBHUX €IEKTPOAAX. 3 IIMMH €JIEKTPO-
JlaMH{ [IPOBEJICHO IMTOTEHIIOMEeTpUYHE TUTPYBaHHA OCMif0 B 0araTOKOMIIOHEHTHUX CUCTEMaXx, BKIItodarouu [Lna-
tuny Ta [lananii. JlaHi qoCipkeHHS CTAHOBIIATh IHTEPEC HE TITBKH 3 OISy MOXIIMBOCTEH CTBOPSHHS 10H-
CEJIEKTUBHHUX €JIEKTPOiB U1t Bu3HadeHHs OcMito, asie i 1uist BuB4eHHs cTaHy OcMilo B pO34HHAX, MEXaHI3MY
IPOIECY 3a YYacTio BinoBiHuxX ionHux popm Os(VI) i opraniynoro cynsdypemicHoro pearenra H,M.

Po3pobneno mMeTonnku nmpuckopeHoro pu3HadeHHs OCMil0 B TEXHIYHUX 1 MpUponHux 06’ ekrax. L{i meTo-
JIVKH XapaKTepHU3yIOThCs 3310BUTBHUMH METPOJIOTIYHAMHU XapaKTEePUCTHKAMH.

I4C AHAJII3 B MIAI'OTOBII ®AXIBLIB-AHAJIITUKIB
Yarip T.C.

Loneyvruii nayionansHuil yHigepcumem
83000 m. [oneywk, eyn. Yuieepcumemcoka, 24, maverick@, skif-net

[ligroroBka aHamiTHKIB-CIEIialiCTIB BUIIOT KBai(iKaIlii BUMarae BOJOMIHHS Cy4YaCHIMH METOJIaMU aHa-
T3y 1 TOCHIJKEHHS, A0 SAKUX BITHOCHUTHCS 1 METON aHATITHYHOI aOCOpOLiiHOI crieKTpoMeTpii B iHppadepBo-
HoMmy miamaszoHi (IYC anamiz).

[Y4C anani3 € omHUM 3 HaWKpaIUX HEACCTPYKTUBHUX METOMIB JUIS aHAJII3Yy CKIIAAHUX MOJEKYISIPHUX CHC-
TEeM, 110 TOCiZiae HAWBUILY MOJIEKYJISIPHY CIIeUU(IUHICTD 1 CEIeKTUBHICTh, @ TAKOXK HaiOinbm iHQopMaTHB-
HUM METOJIOM, TIPH YOMY XapaKTep OTPUMYBaHOI iH(popMalii HOCUTh 00’ €KTUBHHUN XapakTep i 3aJIeKHUTh BH-
HSTKOBO BiJI BITACTHBOCTEH PEYOBHH, IO TOCITI/DKYIOThCSA. Maiike €IMHHUI HENOJIK — IIe He 30BCIM JOCTaTHS
YyTIUBICTH JJIS1 BU3HAUCHHS HAHO- Ta MIiKPOAOMIIIOK B IpsIMOMY BapiaHTi. JleB’SSHOCTI pOKH Bipi3HSIIHCS
OypXJIMBHM CIUIECKOM PO3BUTKY aHAJNITHYHHX BEPCiil SIK CAaMOTO METONY, TaK i HOro Cy4acHHX Pi3HOBHIIB
(IR-FT, BumiptoBaHb B ONMMKHIN MIISHIN, Au(y3iHOTO BiIOUTTS TOIIO), epeKToM JoTo Oyo MOIMpeHe BH-
kopuctanHa [YC aHaiizy B Xap4oBiii IPOMECIOBOCTI, MUTHIH CIIyk0i, B eKOMOHITOPHHTY Ta €KCIIEPTHOMY
aHaJi3i, B aHAJITHYHOMY KOHTPOII JTIKiB Ta 6araTboX HIIHMX ramy3sx, Mo MiATBEepKeHO MaTtepianamu [1itcOypr-
ChKUX KOH(epeHnil 3 anamiTnyaoi ximii B 2002-2004 pp. Ta KiIbKicTIO myOITiKamiii B MPOBIAHUX CBITOBUX
xypHanax (Analytical Chemistry).

Busuenns [YC ananizy B JJoHenbkoMy HalliOHAIbHOMY YHIBEPCHUTETI TIOYMHAETHCS B 3aTAIBHOMY Kypci, /1€
nependavyeHo BiAMOBIAHY JIEKIiI0, a Takoxk Jaboparopre 3ausTTs «IUC inenTudikanis peaosun». [lapamerpu
MO/IaJIBIIOT0 BUBUCHHS METOLy CTY/AICHTaMH PI3HUX CIeliani3aliil B JUCIUILTIHAX BITBHOTO BUOOPY IpEICTaB-
JIEHO B TabMUII:
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L . . INognan
Hasga criemtiamizarii Ha3zBa nucnumiinu BUTBHOTO BUOODPY Cemectp
JeK a0
OnTHYHI METOU aHATI3Y 8 18 16
Ananimusna ximis MonekymnsipHa abcopOrriitHa 9 12 14
CIIEKTPOMETPIsl B aHATI31
MeToan KOHTPOIIIO Ta MOHITOPUHTY 3 3 4
o . 00’ €KTIB JOBKIJLIS
Ximiuna exonocis - - —
CyuacHi npo0JieMy aHAIITHYIHOT XiMii 9 3 6
00’ €KTIB TOBKIIIA
Ximisa xapuogux ®Di31UKO-XIMiIYHI METOAM aHATI3y 7 6 6
npooyKmie XapYOBHX MPOAYKTIB

Sk BugHO, oBotofinHs [UC MeTooM CTyieHTaM| crieliaiizaliii “anagiTuyHa XiMis” Ta “XiMidHa eKOJIO-
rist ““ BIIOYBAETHCS B JIBA CTAIIH.

Ha nepmomy erami crynenTrn HaOyBarOTh HeOOXiHI 3HAHHA Ta BMIHHS 1 (paxiBIliB OCBITHBO-KBaidi-
KallifHoTO piBHA “OakanaBp” 3 Teopii U crekTpiB, TEXHIKH EKCTIEPUMEHTY, 1IEHTH(IKAIl] pEIOBUH, TS TKAX
BiJIOMI JTITEPaTypHi CIEKTPH, KITbKICHOTO aHaNi3y OKPEMHIX PEYOBHH B 00’ €KTaX, 10 HAHOIIIBII BiIIOBIIAI0Th
MaiOyTHIN crenianizamii, METPOIOTIYHUX XapaKTEPUCTHK.

OTtpuMaHa HaB4YasibHA 0a3a JO3BOJISIE B HACTYITHOMY CEMECTpi (IPYyruid eTam) 0 po3misiay OiibIl CKIaI-
HUX [TUTaHb, IO JAIOTh 3MOTY PO3B’A3yBaTH HANCKIIATHINI aHATITHYHI 337a4i Ta OTPUMYBAaTH BiJIOMOCTi TIpO
XapakTep 1 BIACTUBOCTI CKJIAJHUX aHAJITHYHUX TPOIECiB 1 cucTeM (OCBITHRO-KBami(ikamiifHi piBHI “crie-
mianmict” Ta “marictp”). Lle cTocyeTbest onTuMizamii aHai3y Ta MOKpAICHHS METPOJIOTIYHUX XapaKTePUCTUK
332 PaxXyHOK BIIPOBAJIXKCHHS ITOTICPEIHBOTO KOHIICHTPYBaHHs. Po3risiiaioThes crieniaabHi METOU i1eHTUi-
KaIlii — MMoBe/IiHKa CMYT IOTJIMHAHHSA 111 BIUTMBOM M1KMOJICKYJISIPHUX B3a€MOIi{, XIMIYHUX TIEPETBOPEHB, 130-
TOITHOTO OOMIiHY, arperaTHOTO CTaHy TOIIO, 1[0 A€ 3MOTY CBiZIOMO 1 HaJIHHO €KCIIepUMEHTAIbHO BU3HAYNTH
CTPYKTYpHI KOMIIOHEHTH B CKJIQJIHUX peaslbHUX 00’ekTax. [Ipy BUBUEHHI KiTBKICHOTO aHaNi3y peasi3yeTbes
TOJIOBHA II€PEBara METOY — BUCOKA Ce1eKMUBHICHb, 32 PAXYHOK YOTO € MOXKJIMBHM OJJHOYACHE OKpEME BH-
3HAYEHHS KITFKOX KOMIIOHEHTIB B CKJIaJHUAX CyMimax. AmapaTtypHoro 6a3010 1a00paTopHOTO MpakTUKyMy € [4
crnekrpomerp “SPECORD 75IR”, a takox Y cnekrpomerpu 3 @yp’e NepeTBOPEHHSIM B ACSKUX YCTaHOBAX
JloHe1pbKa.

HapuanpHuii mponec CympoBOMKYEThCS IUPOKHM 3aCTOCOBYBAaHHSM KOMIT FOTEPHOI TEXHIKH, 0a3 JaHUX
Ta MPOrpaMHOTO 3a0e3MeueHHs, 10 po3po0IcHe Ha Kadeapi, 30kpeMa, po3paxyHKOBUX IPOTpam it 00poOKu
JAHUX aHANI3y CKIAQJIHUX CyMillel, HaB4aJbHUX KOMIT FOTEPHHX MIPOTpaM Ul BUBYCHHS TEOPETUYHHX Ta CK-
CIIepUMEHTABHUX THUTaHb METONY, oro cydacHuX pisHoBuAiB (IYC anamni3 B OnmxHii obmacti, [Y crekTpo-
MeTpist 3 Dyp’e MepeTBOPEHHSIM TOILO), JIOTIKO-CTPYKTYPHHUX CXeM ieHTH]iKallii HeopraHiyHUX Ta OpraHiy-
HUX (BYTJICBOIHIB, KHCHEBMICHHUX) CITOJYK Ta iH.

[Ipu BUBUEHHI METOY CTYICHTaMH CIIeIliasi3alii “XiMis XapuoBUX MPOAYKTiB” MepeadadeHo PO MOX-
JMBOCTEH O0T0 BUKOPHCTAHHS ISl TECTYBaHHS SIKOCTI XapuOBUX IPOIYKTIB.

Takwif miaxig qae 3Mory 3A1HCHIOBATH O1TBII e€(PEeKTHBHY IiATOTOBKY (haXiBIliB-aHATITHKIB, 3MaTHHUX ITiCIA
3aKiHYCHHS HaBYaJIBHOTO 3aKJIay BUPILIYBaTH OiIBII ITUPOKE KOJIO K BUPOOHMYHUX, TaK 1 HAYKOBHX 3a/1a4.

CO3JAHUE CTAHAAPTHBIX OBPA3IIOB COCTABA COBPEMEHHBIX
ITPEITAPATOB IECTUIIM/1OB

Uyrynos b.M., Kosasibuyk T.H.

CKTE ¢ OIl ®XU um. A.B. boeamcxoeo HAH Ykpaunul
65011, 2. Ooecca, yn. Iywxunckas, 37, sctb@farlep.net

[IpumMeHeHne cTaHIAPTHRIX 00Pa3IoB COCTaBa SIBISETCS OMHUM M3 HanOonee 3PPEKTUBHBIX 1 IKOHOMU-
YEeCKH BBITOTHBIX CPEICTB 00ECTIeYeHHs JOCTOBEPHOCTH M TOYHOCTH PE3yJIBTaTOB aHaJIM3a ChIPbs, TUIIEBOW 1
NPOMBIIIUIEHHOH poayKiun, 00bekToB okpykatomel cpensl. B CKTE ¢ OIT ®XUW HAH Ykpaunst pazpabora-
HBl ¥ BBIITyCKAIOTCS OKOJIO IBYXCOT THUIIOB CTaHAapTHBIX 00pa3I[0B COCTaBa paCTBOPOB HOHOB METAIJIOB, aHH-
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OHOB U OPTaHWYECKUX TOKCHUKAHTOB JIJISI METPOJIOTHYECKOT0 00eCTIeYeHUsI METOI0B aHAJIN3a NMUTHEBBIX, MPHU-
POIHBIX ¥ CTOYHBIX BOJI, [TOYB, MUIIEBOI U MPOMBIIITIEHHON NMPOAYKIKHU. B yacTHOCTH, pazpaboTaHbl cTaHaap-
THBIE 00pa3Ilbl cOCTaBa PacTBOPOB HanOoOJIee IIMPOKO UCTIONB3YEMBIX, a TAKIKE 3alPEHICHHBIX K MPUMEHEHHIO
MEeCTULIUIOB: XJopopranudeckux (muHman, rernraxiop, AJAE, 1, AAT, meTokcuxiiop, rekcaxiopOeH3on),
dochopoprannueckux (Meradoc, kapoodoc, hochamua, Go3anoH), cumm-TpuasuHoOB (CUMa3HH, aTpa3uH,
MIPOMAa3HH), CHHTETUYECKUX MUPETPOUIOB (JeNbTaMeTPHH, IUTAIOTPUH, CYMULIMANH, IUIEepMeTpuH). s
00pBOBI ¢ BpeAUTENAME KapTo(ess, caxapHOU CBEKIIbI U MIICHUIIBI B HACTOSIIEE BpeMs B YKpauHe UCIIONb3Y-
€TCsI HHCEKTHIU/ STOHCKOTO MPOu3BoAcTBa OaHKkos. OIHAKO CTaHIapTHHIA 00pa3el cocTaBa, HeOOXOAMMBIH
JUTsL MIeHTA(UKAIMK IeHCTBYIONIETO BELIeCcTBa Mpenapara 0aHKolI U TPaIyUpOBKH B XpoMaTorpapuuecKkux
METO/IaX aHaJN3a, 10 HACTOSIIEr0 BpeMEHH OTCYTCTBYET.

Hameit uenpro Obiia pa3paboTKa TEXHOJIOTUH BBIJCICHHS U OYUCTKH, METOIUK OLIEHKH YACTOTHI H METO-
JIOB aTTECTAllMU CTaHJApTHOTO 00pasiia cocTaBa MHCEKTUIH A OaHKOII.

JeiicTByIOIIMM BeleCTBOM OaHKoMa (Jpyryue TOProBble Ha3BaHUS: BUKTCHOH, pyOaH, OEHCYITaI ) SIBISIETCS
S,S’-[2-(TMMEeTHIaMHUHO )-TPUMETHIICH | TOSH30THOCYTb(DOHAT, KOTOPOE OBIIO BBIACIEHO U3 TEXHUYIECKOTO Tpe-
napara u O4MIeHo. MneHTudukanys noay4eHHOro BelecTBa Oblia IPOBEIeHa [10 TEMIIEpaType IUIaBJICHHs, a
TaKXe Macc-CIeKTPOMETPUIECKIM METOIOM *.

s onpenesneHus 6aHKosIa B BOAE, IIOUBaX U aTMOC(HEPHOM BO3yXe PEKOMEHIOBAHBI METO/bI I'a30-KHI-
KOCTHOM Xpomartorpa(uu ¢ IiaMeHHO-()OTOMETPHUECKUM JAETEKTOPOM M TOHKOCIIOMHOW Xpomarorpaduu c
0o0OHapy»XeHHEM 30H JIOKAJIM3aLUHU C IOMOIIBI0 OpoMdeHoa0Boro pearenra. OIHAKO MO JUTEPATYPHBIM JaH-
HBIM 0aHKOII TEPMHUYECKH HeCTaOWIeH W pa3naraercs rmpu temmneparype Boire 150°C. IlpoBenenHsie HaMu
MCCIIeIOBAaHMs TAKXKe MOKa3alu, 4To OaHkon B ycnouax [ KX pasnaraercs B xpomarorpaguueckoil KOJOHKE.
B cBsI31 ¢ 3THM OLICHKA YUCTOTHI HCXOAHOTO Npernapara Obljia IPOBEIeHA METOAOM BBICOKO3(PEeKTUBHOM KU -
KOCTHOH Xpomatorpaduu ¢ yiasTpaduoiIeTOBbIM AETEKTOPOM. XpoMarorpadupoBaHue MPOBOAMIN Ha oOpa-
meHHo-(a30B0i kojoHKe C18 B M30KpaTHUECKOM pexuMe. B kaduecTBe 31mi0eHTa HCI0Ib30BaIld CMECh METa-
HOJIa ¥ TUCTHIUTHPOBaHHOU BojbI (60:40). [leTexTupoBanue rpoBoawin Ha anmuHax BoiH 220 u 254 uwm. Ilo
pesynbsratam BOXX-Y® metona uncrora nomydyenHoro npenapara 6oiee 99,0%.

Hannune ankuntuo- 1 aMMHOTPYIII B MOJIeKyJle OeHcynTana (6aHKosa) 00yciiaBInBaeT BO3MOXKHOCTh €0
3NIEKTPOXMMHUYECKOI0 OKHCIICHUS. B ¢Bs3u ¢ 3TMM Hamu Obli1a MccaeJoBaHa BO3MOXXHOCTD IPUMEHECHHUS IS
CEJIEKTUBHOTO OIpeeIeHUs] MUKPOKOINUeCTB Oankosna Metona BOXX ¢ aMnepoMeTpuieckuM IETEKTOPOM.
OKCHEpUMEHT IPOBOIWIN HA KHUIKOCTHOM XxpoMmarorpade «L{Ber-Sy3a» ¢ amrnepoMeTpuieckuM AETEKTOPOM
(HITO «XumaBromarukay, Poccus). Curnan 6ankosna ObLT ITOYYeH B OKUCIUTEIHLHOM PEXXHUME C TPHUMEHEHH-
€M CTEeKJIOYIIIEPOJHOTO 3MeKTpoaa. OTKIMK JeTeKTopa A OaHKoIa MaKCUMalleH IpU BeJIMYUHE HallPsKeHUS
pabouero snexrpona +1200 MB u mpu cHIDKEHMH HanpspKeHHs pabodero 3J1eKTposa OTKIMK JETEKTOpa CHU-
xaercsi. UyBCTBUTENBHOCTD ONpeesieHus OaHKola ¢ aMIIEPOMETPUIECKUM JIETEKTOPOM MOXKET OBITh MOBHI-
IIeHa 700aBJIeHUEM EeKTposuTa (OypepHOro pacTBOpa) B AIMFOCHT.

OnHako NPUMEHEHHE OTHOCHTENILHBIX (PH3UKO-XHMUYECKAX METOIOB JJISl aTTECTAllUi CTaHAapTHOTO 00-
pasua TpedyeT MpoBeACHUs TPYJOEMKOTr0 MeXIabopaTopHOTo dKcIiepuMenTa. [1Jist aTTecTaluy CTaHAapTHOTO
o0pasia B onHO Jaboparopur He0OXOIUMO MIPUBIICYEHUE TOYHOTO a0COMIOTHOTO MeToIa (TUTPUMETPHYECKO-
ro, KylIoHOMeTpHu4eckoro). [lockonbKy mpemnapar 6aHKo 1o GyHKIMOHATEHOMY IPU3HAKY OTHOCHTCS K KJlac-
CY aMHHOB, JUIsl OLICHKH €T0 YHCTOTHI M aTTeCTAllud COOTBETCTBYIOIIETO CTAHJAPTHOTO 00pa3ia MOXKET ObITh
UCIIONIb30BaH METOJ KHCIIOTHO-OCHOBHOTO TUTPOBaHU. J{JIst aTTecTanuu npenapara 0aHkoi Oblia IpeioxKe-
Ha METO/IMKa, OCHOBaHHAsl HA TUTPOBAHWHM OCHOBHOTO BeriecTBa S,S’-[2-(AMMETHIaAMUHO )-TPUMETHIICH | K-
OeH30THOCYIb(OHATA XIIOPHOW KUCIOTOW B Cpe/ie YKCYCHOW KUCIIOTHI C MHIUKATOPOM METHIIOBBIM (PHOJIETO-
BbIM. YCTAHOBKY TOUHOW KOHIIEHTPAIIMH PacTBOPa XJIOPHOI KHCIOTHI MpoBoaAuiH ¢ npumenenueM ['CO 1 pas-
psina Oudranara Kaaus, arTeCTOBaHHOTO Ha 00pa3lloBOM KyJOHOMETPHUECKON ycTaHOBKe ¢ TOUHOCTHIO 0,03%
B Ypansckom HUM Metponoruu (r. ExarepunOypr, Poccus).

Taxum 0Opa3om, Ipu pa3paboTKe CTaHAAPTHBIX 00Pa3LlOB COBPEMEHHBIX MECTHINAOB, TPEAHA3HAYCHHBIX
JUTSI METPOJIOTHYECKOTO 00eCTIeUeHUS XpOMaTOTpapuIeCcKIX METOI0OB aHAITN3a, MOXKET OBITH MPEJJIOKEeHa MTPO-
rpamMMa aTrTecTalliK, BKIIOYArOIas psijl OTAoOB: OMyYeHHE U OYUCTKY MCXOJHOTO BELIECTBa, €ro HICHTU(U-
KaIMIo, OIIEHKY YHCTOTHI XpOMATOrpapuecKUMH METOIaMH H YCTAHOBJICHUE aTTECTOBAHHOM XapaKTepHCTH-
KW THTPHUMETPUIECKUM METOIOM C MCIIOJIb30BaHUEM CTaHAapPTHOTO 00pa3ia Gosee BHICOKOTO pa3psja.

* ABTOpBI Onarogapsr k.x.H. A.B. Mazeny u 11.M. PakuroBa 3a okazaHHOe coneiicTBHE.
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IOHHI ACOHIATH HITPO®EHOJIIB 3 OCHOBHUMH ITOJIIMETUHOBUMH
BAPBHUKAMM Y CIIEKTPO®OTOMETPUYHOMY AHAJII3I TA IOHOMETPII

IIxymb6arok P.C., bazens A.P.

Yorczopoocoruil nayionanvuuil ynisepcumem
88000 m. Vaceopoo, Iliozipna 46, bazell956@mail.ru

HitpodeHonn mmpoko BUKOPUCTOBYIOTHCS B TIPOMHCIOBOCTI 1 € OHUMHU 3 OCHOBHUX 3a0pYIHUKIB, SKi
MIPHUCYTHI B MTPOMHCIIOBHUX CTIYHHUX BOJIAX TPU BUPOOHUIITBI JAEIKMX OTPYTOXiMiKaTiB (KOHTaKTHI repOinuy,
IHCeKTHIHUIH, PYHTIUAN), CHHTETHYHIX OapBHUKIB, BHOYXOBHX PEYOBHH, IHIUKATOPIB, OJTiMepiB Ta iH. Bixo-
MO, 1110 PEYOBHHH JIAHOTO KJIACY € TOKCHYHUMH LIO0JI0 )KUBUX OPTaHi3MiB 1 XapaKTepU3yIOThCsl BACOKUMH Mirpa-
[iTHUMU BIaCTUBOCTSIMU B HABKOJIHMIITHBOMY CEpeAOBUILi. TOMY akTyaJbHUM € MUTAHHS MOLIYKY Ta PO3pOOKH
HaIIHHUX 1 BUCOKOYYTJIUBUX METOJIIB KOHTPOIIIO BMICTY HITpO(EHOIMIB B pi3HUX O10JIOTIYHUX Ta MTPOMHCIOBUX
00’€eKTax.

Bifomo, 1110 BBEIEHHS €1€KTPOHOaKLenTOpHOi HiTporpynu (-NO,) B CTPYKTypy apoOMaTHYHHX KMCIIOT ((e-
HOJH, OEH301iHa, cailMIoBa KUCIOTA Ta 1H.) MOCHIIIOE IX KUCJIOTHI BiacTHBOCTI. Lle cTBOproe ymMoBH uist
YTBOPEHHSI CIIONYK THITY I0HHHMX acOLiaTiB i3 KATIOHHUMHU OapBHUKAMHU, SIKi MOXKYTh BUCTYIIUTH €(PEKTHBHUMH
aHaITHYHUMHU (HOpMaMU TIPU BU3HAYCHHI TaKMX pedoBHH. [IpoTe MOXKIMBOCTI TAKMX METOJIB aHAJI3y 3alH-
HIAI0ThCS TPAKTUYHO HE peani3oBaHMMU. Hamu mponoHyeThes HOBHH Kiac monmiMeTHHOBHX OapBHUKiB (I16),
K1 XapaKTepU3YIOThCsI HAIBHICTIO JIAHIIOTA CIPSHKEHUX MOABIHHHUX 3B’SI3KiB, IO CKIAJAETHCS 3 METHHOBUX
IPyIl Ta €IeKTPOHOOHOPHUX 3amicHuKiB Tumy [R'-(CH) -R*]"X", ne R', R* - moxiani ingomnito Ta GeHsTiaso-
niro; n = 3. Merogamu NMR, UV- ta VIS- cnekrpodoromerpii, 3 BpaxyBaHHSIM KBAaHTOBOXIMIUHUX po3pa-
XYHKIB BCTaHOBJICHO, 1110 J]aHi OapBHUKH MOXKYTb NepeOyBaTH y BOJHHUX PO3YMHAX Y TPHOX QopMax - OHO3a-
psnuiii (R*), mporonoBawniii aBo3apsiauiii (RH?*) i rimpomizosaniii (Tumy nceBpoocHoBrn ROH). Busueno ix
BaKJIMBIIII XiMIKO-aHANITUYHI XapaKTEPUCTUKH.

[okazano, mo ioHHi acouiaru (IA), yrBopeni HiTpodenonamu Ta [1b, MOKYTb ClIyXUTH €()EKTUBHHUMH
aHATITHYHAMHU QOpPMaMHM JJISl IPSIMOTO OE3eKCTPaKLUiHHOrO (POTOMETPUYHOTO BH3HAYEHHS MiKPOKUTBKOCTEH
HiTpodeHomiB y BoaHIH ¢a3zi. [Ipu 1boMy npakTHYHO peani3oBaHi JBa BapiaHTH BU3HAUYCHHS - Y MPUCYTHOCTI
noBepxHeBo-akTUBHHUX peuoBHH ([TAP) Ta 6e3 Hux. 3rigHo nepmoro - [A crabinizytors pisaumu [TAP i doto-
METpPYIOTh. 3a ApyruM - ocan [A BinainsaroTs HeHTpudyryBaHHsIM abo QiIBTpyBaHHIM, PO3YHHSIOTH B IIOJISP-
HOMY OpPTaHIYHOMY PO3YHHHUKY 1 (hOTOMETpYIOTh. BUBUEHO BIUIHB pi3HUX (DaKTOpIB HA MPOIIEC OCaHKEHHS.
[Ipu neBHUX KOHIIEHTPAIITHUX YMOBaX MOKIIMBE YTBOPEHHSI APIOHOKPUCTAIIYHOI CyCTIeH3i1, KOJIp SKOi Pi3KO
BiJIpi3HAETHCA Bifl KOJHOPY BllacHe OapBHUKA. Buineni B ocan [A 1o6pe po3dnHHI B OISAPHUX PO3YMHHUKAX.
Momnsipuuit koediuienT normunanHs A tpunitpodenony (TH®) 3 TIb nocsrae 3nauenus € = (7,0-8,5)-10%.

Binbmr eexTHBHEM € eKCTpakiiHO-criekTpodoToMeTpruHuH BapianT metoxy [1-3]. IA, yrBopeHi ionamu
HITpO(EHOIMTIB Ta IMOIIMETHHOBUMHY OapBHUKAMH, KiJIbKiCHO BUITYYarOThCS CyMilllaMH “‘iHepTHUX (apOMaTH4Hi,
ayiaruyHi ByTJIEBOMIHI, €CTEPH alleTaTHOT KUCIIOTH) Ta “aKTUBHUX (KETOHH, TAIOTEHO3aMilleH] By TJIEBO/IHI)
PO3YMHHHUKIB Y ITUPOKOMY iHTepBai KuciaoTHOCTI. [Ipraomy, miist 6aratbox cyMimieii croctepiraeTbesi CHHEp-
reTHYHUi epekT. BcTaHOBIEHO cKkilal i OCHOBHI XiMiKO-aHANITHYHI XapaKTEPUCTHKU €KCTPakTiB [A.
Halikpami pesynsraTtn OyiauM onepX aHi NpH BHKOPUCTAHHI TakuX OapBHHUKIB, SIK XJIOPHI
2-[4’-N,N’-nmumernnaminoctupui]-1,3,3-rpumernn-3 H-ingosniro (basakpun 6puibsiaroBuit uepBonuii G, BBY),
xnopua 2-[4"-N,N’-gietunaminoctupun]-1,3,3-tpumerni-3H-ingonito (Acrpason ¢ionerouii 3R, AD-3R),
xyopu Aiinnokapoouianiny (Actpadiokcun @D, AD), 6opodropun 1,3,3-rpumernin-2-[(1E,3E,5E)-6-(1H-
1-mipomin)-1,3,5-rekcarpuenin]-3 H-inpomnito (MIII'T), 6opodropun 2-[(1E,3E,5E)-6-numetnnamino-1,3,5-rex-
carpueHin|-1,3,3-rpumernin-3 H-ingonito (MAI'T). MonsipHi koedillieHTH OTIMHAHHS eKCTpakTiB 1A HiTpo-
(beHomiB 3 TaHUMU OapBHUKAMU A0CSTarOTh 3Ha4eHb € = (3,0-14,5)-10%; pasoBoro ekcrpakuiero [A BuTydaoTs-
cs1 Ha 85-96%. PiBHOBara excrpakuii gocsraerbes 3a 30-45 c. OnTHYHA IyCTHHA 3a0apBIICHUX EKCTPAKTIiB
3aJIMIIAETHCS] HE3MIHHOIO IIOHAHMEHIIE 2 TOIUHH.

Ha Bigminy Bix TpuriTpodeHomy, [A AK0oro eKCTparyroThecs B IUPOKOMY iHTepBaii kuciotHocTi pH 2-10,
CTIOJIyKH, yTBOpeHi nuHiTpodenoramu (JJHD) BumyyaroThesi TUIBKHM 3 JIy>KHOTO cepenoBumia pH 7,5-9.5, a
(heHONMM Ta MOHOHITPO(EHOIH 33 JAHUX YMOB MPAKTUYHO HE BIITYYarOThCs. JlaHa BIAMIHHICTB TO3BOJISIE OAHO-
YaCHO BU3HAYATH HITpodeHoH y cymimax. [{ikaBo BiJl3HAYNUTH, 1110 33 IEBHUX YMOB MOJIMBO HAaBITh PO3/iIIb-
HO BU3HAYaTH i30MepHi GopMH AMHITPOPEHOIIB Y CyMilIi.

[TokazaHa TakO)X MOXKJIMBICTh BUKOPHCTAHHS BUIUICHUX Yy TBepAoMy Bursiai IA Hitpodenonis 3 I1b sk
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€JICKTPOJIOAKTUBHUX PEUOBHUH JIsl 10HO-celiekTUBHUX eyiekTpoiB (ICE). BuBueHHs! eeKTpOXiMIYHUX BIACTH-
BOCTEH TuacTh(ikoBaHuX MeMOpaH 3 BMicToM [A B Mexax 1-10% mokasaiio, 1110 BCi BOHU JIAIOTh BiJI'YK Ha
niKpar-ioHM B iHTepBaIi KOHIEHTpallii Bif 5-10% 1o 10~ mons/n. [Ipu 1bOMY KyT HaXHITy €JIEKTPOJHUX XapaK-
TEPUCTUK ONM3bKUit 10 TeopeTuyHoro (44-55 MB/pC) mist ogHo3apsiaHux ioHiB. KparmmMu xiMiko-aHamiTHY-
HUMH XapaKTEPUCTHKAMHU BOJOMIIOTH MeMOpaHHu Ha ocHOBI A 3 AD. BIiuB KMCIOTHOCTI cepenoBHIa Ha
€JICKTPOJIHHI TIOTEHIIIaJl BUBYAJIM B PO34MHAX 3 cTajor koHIeHTpalliero TH®. Poboue 3Ha4eHHS KUCIIOTHOCTI
cepeloBHIIa 3HAXOAUThCS B Mexkax pH 5-10, mo BinnoBigae oonacTi JOMiHyBaHHS aHIOHHOT POPMU MIKpaTy y
BOJHOMY po3unHi. peiid noreHuiany He nepesuiye 2-5 MB/rox; crane 3Ha4eHHS €IEKTPOTHOTO MOTEHIIIATY
BCTaHOBIIOETHCS 32 30-60 cexyHn. Enextponu 30epiratoTs KOHIULIHHICTG MoHaiMenme 4 micsmi. Koedirie-
HTH CEJICKTUBHOCTI eJICKTpOoay po3paxoByBanu 3rigHo pekomennanii [UPAC mpu craniii KoHIEeHTpalii cTo-
POHHIX 10HIB Ta 3MiHHI — MiKpary. B 0MoBiIi MPUBOAATHCS JIaHi 110/I0 TOPIBHSHHS CEJIEKTUBHOCTI EKCTPAK-
iITHO-CIIEKTPOPOTOMETPUIHOTO Ta MOTEHIIioMeTpryHOTO (3 BukopuctanusMm ICE) meroai BusnaueHus HO.
B 000x Bumajkax BuzHaueHHI0 H® He 3aBaxarorh unmMaso HeopraHiuaux (SO 42’, CI, Br, ClO ,» CH,COO,
NO, ta iH.)’ a TaKoX OpraHIYHUX PeYoBHH (OCH30MHA, CAIIMIORA, CYJIb(OCATIIMIOBA Ta IHII apOMAaTUYHI
KHCITOTH).

Po3pobneni HOBi METOIMKH €KCTPAKIIHHO-CIIEKTPO()OTOMETPUIHOTO Ta MMOTEHIIIOMETPHUIHOTO (3 BUKOPHC-
tanHsM [CE) Bu3Ha4eHHS HITPOQEHOIMIB B IITyYHUX CyMillIax Ta peatbHUX 00’ €kTax. Po3paxoBaHi iX OCHOBHI
XiMiKO-aHAJIITUYHI T2 METPOJIOTiYHI XapaKTEPUCTUKH.

1. Shkumbatiuk R., Bazel Y.R., Andruch V., Torok M. Investigation of 2-[(E)-2-(4-diethylaminophenyl)-1-ethenyl]-
1,3,3-trimethyl-3H-indolium as a New Highly Sensitive Reagent for the Spectrophotometric Determination of
Nitrophenols // Anal. Bioanal Chem. -2005. — V. 382, Ne 6. — P. 1431-1437.

2. llIxymb6atiok P.C., bazens S.P. ExcrpakuiiiHo-¢oToMeTpruyHe BU3HAYSHHS HITpodeHomiB y cymim // YKp. XiM.
KypH. - 2004. — T. 70, Ne 3. - C.60-64.

3. bazens f.P., llIxkymb6atiok P.C., Boponuu O.I". [IpuMeHeHre TOIMMEeTHHOBBIX KpacuTeNel A1 SKCTPaKIIMOHHOTO

paszeneHus U crektpodoTomMeTprudeckoro onpeneiacHus HUTpopeHonos // XKypH. anamut. xumun. - 2006. -
T. 61, Ne 3, c. 255.

BJIMSTHUE ITPUPO/IbI PACTBQPEHHOfI COJI1 HA KPUCTAIN3AIMOHHOE
OIIPEAEJIEHUE OBIIEU MUHEPAJIM3ALUU ITPUPOJHOU BO/AbI

Okcniepuaniona JLIT., [llep6akos U.b.

THY «HTK “Uncmumym monoxkpucmannos”’» HAH Yrpaunut,
npocn. Jlenuna, 60, Xapvros, 61001, eksperiand@isc.kharkov.com

Panee [1] Obu10 MOKa3aHO, YTO MPU HU3KOTEMIIEPAaTYpHOU HampasieHHol kpuctamumzanuu (HHK) Bon-
HBIX pacTBOPOB cojiei (CHM3Y BBEpX B HMIMHIPHUECKHUX CTEKJISHHBIX KOHTEHHEpax) Mojyyaemble JIeAsSHbIE
CIIUTKU COCTOST M3 HW)KHEH HENmpo3padyHol M BepXHEH mpo3padHoil oOmacteid. beiio mokasaHo Takxke, 4To
10 JJTMHE HENPO3pPayHOl YacTh CIUTKA MOXHO JIOCTOBEPHO OLCHUTH OOIIYI0 MHUHEPATU3AIMI0 MPUPOITHON
BOJEI [2]. DTOT aBTOMAaTU3MPOBAHHBIN METOJ SIBIISIETCS aJbTEPHATHBOU CTAaHJAPTHOMY I'PaBUMETPUUECKOMY
METOJY U OTJIMYAETCS OT HETO HEOONBIION UINTEIBHOCTHIO, MAJIBIM PACXOJIOM aHATU3UPYEMOW BOJBI U MPO-
CTOTOH MCIONHEHMUSL.

Hamu nokazaHo, 4To 1o XapakTepy BUIUMBIX 1e()EKTOB B CTPYKTYpE MPO3PauHON YaCcTH JIENITHOTO CIIUTKA
MOXKHO TIpEJBApUTEIBHO, 0€3 MPOBEACHUS aHaJM3a, BU3yaJbHO YCTaHABINBATh JOMHHUPYOINH aHUOH TPH-
poanoit Bonwt (Cl, SO,>, HCO,). Cnenuanbhbie onbithl 10 HHK Boabl B pasHbIX pexuMax MOMOIIH HOHATH
MEXaHHU3M 00pa30BaHMsI HEMPO3PAaYHOH YacTh U Ae(PEeKTOB B CTPYKTYpE MPO3PauyHON YacTU CIUTKA.

1. JL.II. Oxcnepuannosa, U.1. ®okuna, B.Jl. [Tanukapckas, A.b. brank. CtexiioBuaHbIe N3TydaTeld HA OCHOBE
caxaposbl: MMoNyuyeHne U (QPU3MKO-XUMHUYeckrue cBoicTBa // BectHuk XapbkoBck. yH-Ta, 2001, No 532, Xumusi,
Boim. 7(30), ¢.91-95.

2. JLIL. Oxcnepuannosa, U.b. lllep6akos, A.E. Bactokos. HuzkoremnepaTypHast HarpaBiIeHHas KPUCTAJUIH3AIIS —
aNbTepHATHBA ONPEICICHUIO CyX0T0 OCTaTKa B IPUPOIHBIX U MUThEBbIX Bojax // XK. anamut. xumun. 2005, T. 60,
Ne 10, c.1110-1114.
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MNIABUIIEHHA 4y TJIMBOCTI, BABIPKOBOCTI TA TOYHOCTI
ATOMHO-ABCOPBIIMHUX BU3HAYEHD

IOpuenxo O.1., Hlkymar A.A., Turosa H.II.

Xapxiecvkuti nayionanvnuil ynieepcumem im. B.H. Kapa3zina;
61077, m Xapxis, na. Ceoboou, 4, drozd@univer.kharkov.ua

Huni y 3B’s13Ky 3 BUPIIEHHSIM PsIy €KOJOTIYHUAX MPOOJIeM, TiABUIIEHHSM BUMOT /IO PiBHS BH3HAYCHHS
MiKpOKIJIBKOCTi TOKCHKAHTIB B 00’ €KTaX HaBKOJIMIIHBOTO CEPENIOBHIIA, HOBHX MaTepiajax, 3 HOCHUIaHHIM BU-
MOT JIO SIKOCTi IMPOAYKTIB XapuyBaHHS Ta MATHOI BOJU BCE TOCTPIIIIE CTAE MPodieMa MEXi BUSIBIICHHS MiKPOK-
1JTBKOCTI €JIEMEHTIB Ta ITiIBUIIICHHS TOYHOCTI METOIB 1X BU3HAYEHHs. ATOMHO-a0COpOIiHHII METO/ € OTHUM
13 OCHOBHUX METO/IiB BU3HAUEHHS MIiKPOKIJIBPKOCTEH MeTalliB y pi3HUX 00’ ekTax. [Ipn aroMmHO0-abcopOItiiHOMY
aHaJi3i 6araTOKOMIIOHEHTHHX 3pa3KiB 3HaUHI MOXHUOKH MOXKYTh IaBaTH TaKi SBUIIA, SIK YTBOPEHHS TPYIHOIH-
COLIIHOBaHMX B MOJYM’T CIIONYK Ta 10HI3aIlisl, sSIKi 3aHWKYIOTh KOHIICHTpAIlil BUIbHUX aTOMIB €JIEMEHTY, IO
BHU3HaYaeThCA. KpiM 1bOTO, TP BUCOKOMY BMICTI COJEl CyITyTHIX KOMIIOHEHTIB B pO34YHHAX, IO aTOMi3yIOTh,
MO’Ke BUHUKATH HECEIEeKTHBHE TIOTIMHAHHS BHACIIIOK IPHCYTHOCTI B HHOMY BEITHKOI KUTBKOCTI TBEPAMX Yac-
TUHOK, [0 BUKJIUKA€E 3HAYHE 3aBHUIICHHS pe3yNbTaTiB aHamizy. CTBOpEHHsI HOBUX CEpEIOBUII Ta 3pa3KiB CKila-
1y I03BOJINTH 3HU3UTH MEXY BHSBICHHS MIKPOKUIBKOCTEH TOKCHKAHTIB Ta 3HAYHO IMiABHUIIUTH TOYHICTH aTOM-
HO-a0COPOIITHIX BUMipIOBaHb.

3BHYHI BOASIHI PO3UMHH BCE YACTIIIE MOCTYMAIOTHCS MIiCLIEM IHIIMM POOOYMM PO3YNHAM — OPTraHi30BaHUM
CepeIoBHIIaM, TIPEICTABHUKOM SIKMX € BOASHI MILEISIpHI PO3YMHHU TOBEpXHEBO-aKTUBHUX pedoBrH ([TAP) ta
ix cymimri. B Hamiit po6oti Ha ocHOBI [IAP cTBOpeHO HOBI cepenoBUINIA IS MiABUIIEHHS Yy TIHMBOCTI aTOMHO-
abcopOIifHNX BUMipioBaHb. Ha MOJIENbHNX po3drHAX OCIIIHKEHO BILTUB MiHEPATFHUX KHCIIOT Ta CYMYyTHIX
KOMITOHEHTIB Ha aHAII THYHHUH CHT'HAJI CBUHIIIO, KaIMIIO Ta XpOMY B IOJIyM 1 Mpornian-OyTaH-noBiTps. J{yist minsu-
HIeHHS BUOIPKOBOCTI aTOMHO-a0CcOpOLIHHIX BUMIipIOBaHb AOCHTIPKYBAHUX EIEMEHTIB 3alPOTIOHOBAHO CIIEKT-
pockomiuHi OydepHi po3unan Ha 0cHOBI [IAP. Po3po0ieHo mpoekTr METOANK BU3HAYEHHS CBHHITIO Ta KaIMii0
B IMPOJYKTaX XapyyBaHHS, a XPOMY B CTIYHUX BOJAX Pi3HUX ITiIPHEMCTB 3 BUKOPHCTAHHIM 3aIlIPONOHOBAHUX
MoaudikaropiB. OLiHEHO MEXY BHABJICHHS TOKCUKAHTiB. Bukopucranns monudikaropiB Ha ocHOBi [IAP nmpu
MOTyM’ STHOMY aTOMHO-a0CcopOLiHHOMY BU3HAUYE€HH] CBUHITIO, KaJAMIIO Ta XpOMY B PeaIbHUX 00’ €KTaX T03BOJISE
TIEPENTH B TOTyM s alleTUIICH—TIOBITPS A0 TOJXYM sl CyMillli TPOTIaH-Oy TaH-TIOBITPSI 3 MiABUIIIEHHSM Ty TIH-
BOCTI B 2 pa3u Ta BUOIPKOBOCTI.

[ligBuieHHs BUMOT 10 TOYHOCTI pe3y/bTaTiB aHalli3y MPUBOAUTH 0 MOIIYKY Ta AOCHTIIKEHHS PEYOBUH,
SKi 33/I0BOJBHSIFOTh BCIM BUMOTaM, IO TpeN SBISIFOThCS 0 CTaHJApTHUX 3pa3KiB Ckiaay. TiUTBKH BCeOiTHO
JOCIIKEH] CTaHAAPTHI 3pa3ky MOXKYTh TapaHTYBaTH HEOOXiTHY TOYHICTh BUMIpIOBaHb. Y TBOPEHHS MOTi(pyH-
KIIOHAJBHUX CTAHAAPTHHUX 3pa3KiB € OJHI€I0 13 aKTyaJbHUX MPOOJeM CydacHOl aHamiTHYHOI Ximii. Hamu Ha
OCHOBI al[eTHJIAIICTOHATIB CBUHIIIO, KAJIMIIO Ta XpOMY CTBOPEHO CTaHIapTHI 3pa3KH: BOHU OJJHOPIIHI; CTaOLIBHI
B TBEPAOMY CTaHi Ta po30aBIeHUX PO3YHHAX; TOCTATHHO PO3UYMHHI B OPraHIYHUX PO3UMHHHUKAX; TOXNOKA BH-
3HAYEHHsI OCHOBHOT'O KOMITOHEHTA B 3pa3Ky He nepeBuinye 0,2%. Po3pobieHo MpoeKT METOONKH eKCTPaKITiii-
HO-aTOMHO-a0COpOLifHOTO BU3HAYEHHS XPOMY B CTOIAX 3 BAKOPUCTAHHSIM HOBOTO 3paska. LLsixom BuKopuc-
TaHHS alleTWIANETOHY ISl eKCTpaKii, a aneTuianeronary xpoma (III) ams rpagyroBaHHS BUMipIOBaHb JOCS-
TAEMOIICHTUYHOCTI aHaJII30BaHUX PO3YMHIB Ta PO3YMHIB MOPIBHAHHA. JlOCTaTHS pO3YMHHICTH 3pa3ka B METH-
T1300y TUIIKETOHI T03BOJISIE CKOPOTHUTH Yac MPOBEICHHS aHaIli3y, ACOPTUMEHT PEaKTUBIB, 3HU3UTH HIKHIO MEXY
BUMIPIOBaHUX KIIBKOCTEH Ta MiIBUIUTH TOYHICTh €KCTPAKI[IHO-aTOMHO-a0COPOLIIHHOTO BU3HAYCHHSI XPOMY.

Buxopucranns momudikaropiB Ha ocHOBI ITAP Ta ameTwmirameToHariB MeTalliB, SK CTAaHIAPTHUX 3pPa3KiB
CKJIa/Ty JTO3BOJIIIO PO3POOUTH METOAWKH aTOMHO-a0COPOIIfHOTO BU3HAUYEHHS CBHHIIIO, XPOMY Ta KaJMiio B
Maciax Juisi OCH3MHOBHX BHT'YHIB. 3aCTOCYBaHHS [J-IMKETOHATIB METANIB y MONYM siHii aTOMHiil abcopOirii
JIO3BOJISIE 30UTBIINTH Yac YTPUMAaHHS aTOMIB y MOJAyM 1, IO iCTOTHO MiJBHIY€ TOYHICTH aTOMHO-a0CcopOLiii-
HHX BU3HAYEHb.

TakuM YUHOM, BUKOPUCTAaHHS MonudikaropiB Ha ocHOBI [IAP no3BonnIo miABUIIMTH Yy TIMBICTh, BUOIp-
KOBIiCTh Ta 3HH3HUTH MEKY BUSIBJICHHS MiKPOKITbKOCTEH TOKCHKAHTIB, 8 BUKOPUCTAHHS [3-TMKETOHATIB METAJIiB
SK CTaHIAPTHHUX 3Pa3KiB CKJIaly, 3HAYHO ITiJBUIINIIO TOYHICTh aTOMHO-a0COPOIIIHHIX Ta eKCTPaKI[ifHO-aTOM-
HO-a0COpOIIHHIX BUMIPIOBAHb.
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JUCHPOMNIOPIIIIOBAHHS MOAY TPUMOIMY KAJITIO B MTPUCYTHOCTI
JAESIKUX BJIATOPOJHUX METAJIIB I BAKOPUCTAHHS
LLOT'O SIBUILLA B EJJEKTPOTUTPUMETPII

Apomenko M.B., Hosoxatbko O.B., ®enoposa H.I'., Cynpynosuu B.1.

* Vrpaincekuii 0epoicagnuti Ximiko-mexHono2iyHull yrHigepcumem
M. [[ninponemposcok, np. Iacapina 8; ugxtu@dicht.dp.ua
** [ncmumym exoHomiKu i Hogux mexnonoeii m. Kpemenuye

Po3unnu #ony, mpuroroBaHi 3 (ikcaHaiB, MICTATh HEIUCOIIHOBaHI 10HU L, mammammoxk I 1 BinbHui L.
CriBsigHomenHs Konuenrpauii I, i [, sanexuts Bin napmimky Kl i 3aranbnoi konuentpanii Tutpanty. Tpu-
KOMITOHCHTHA CHCTEMa Ma€ IUPOKUN CIEKTP PEaKIiiHOI 31aTHOCTI. BoHa sBisie cOO0I0 HE TIIBKU M’SIKHI
oxuchuk (1,7, I,) a6o Binnosuuk (I), ane i kommekcoyTeoprorounii stiran (I). Kpim toro B neBnux ymonsax: pH
PO3UMHY, HasSBHICTb METaJIO-10HIB, K1 YTBOPIOIOTH MilHI HOIUAM Ta HOAATH, CIOCTEPITa€ThCS OKUCHO-BiTHOB-
HE PO3KJIaIaHHs MOJIEKYII |, BHACHIIIOK yTBOPEHHS MaIOPO3YMHHUX a00 MaIOIUCOLIHOBAHUX CIIOIYK 3 TIPO-
JQYKTaM¥ TUCTIPONOPIIIFOBAHHS:

pH Men
3L, +3H,0 =~ 5T +10; + 6 H* =——> Mel, |+ Me(I0;), | + 6 H*

Buxopucranns Kl,, o MicTUTh 3B0pOTHY OKHCHO-BifHOBHY Tapy /21", 1o3Bonuino po3pobuty Haikini
meroauku Bu3HadeHHst PA(I1) i Au(Ill) aMnepMeTpruyHIM TUTPYBaHHSIM 3 IBOMA iHIUKATOPHUMH €JIEKTPOaMH
[1, 2] i excripecHOrO BM3HA4YEHHS Cpibiia y MPUCYTHOCTI KOJBOPOBMX METAIIIB 3 Bi3yanbHOW (¢ikcamiero [3].
[Tpu TUTpyBaHHI Yy pO34WHAX OIHOYACHO MPOXOSTH JB1 peaKIii:

Me™ +nl- — Melnl Ta 6Me"" + 3nl, + 3H,0 — 5Mel_+ Me(IO,) +H,0

Jlnist po3paxyHKiB pe3ysIbTaTiB aHali3y BUKOPUCTOBYIOTH TUTP JOCIIIKyBaHOTo ioHa 3a KI,, 3Haiiennii
eKCIIePUMEHTAIbHUM THTPYBAHHSIM BiJMOBITHOTO CTAHJIAPTHOTO PO3UHHY.

CkJiajiHi ponecH, MoB’sA3aHi 3 JUCIPOIOPIIIFOBAHHAM HOMY B Pi3HMX YMOBax, BUBUCHI I JIy>KE MAJIo.
Hamu nocnimkeni peakuii K, 3 pryrrio (II, I) i nmatunoro (IV) B ymoBax enexkrporurpumerpii. 3naiiiena
aHAJIOTis Ta 1HAMBITyalibHI 0COOIMBOCTI MPOIIECIB, MO BiI0yBAIOTHCSL.

Hast pryTi (II) B onToBUX cepenoBuInax 4iTko PiKCyrOThCS MPOMiKHI pi3HOMmiranani komruiekcn: HgAcl i
HgAclO,. ¥V npoueci tutpysanns Hg(l) moGmu3y To4KH €KBiBaJEHTHOCTI NPOXOIUTH JUCIPOTIOPIIIOBAHHS
Hg I, (muMonH0-k0BTi 0cauu) 3 Buainennsm Hgl, (1epsonoro komnbopy).

Busnaueni ymosu s tutpysanns Pt(IV): kucnornicts, [Pt(IV)]:[I], inTepsan nonasanus KI, (T, cek),
npunyctiMa KoHneHTpais Cl-ioHiB Ta iH., sSiKi He0OXiHI AJs1 yTBOPEHHS Pi3HOMITaHAHOI, MalOPO3YHHHOT
XJIOpUI-HonuaHoi KoMIulekcHoi crionyku ruiatuau (IV). Jlokasano, o B 3HalCHUX yMOBax BiJIOyBaeThCS
BHYTPIIIHbOC(EPHE 3aMilIEHHs TIILKU OJIHOTO XJI0pujly ionua- abo #oxar-ionamu. Ha doni 0,5M H_ SO, mo-
ciigosHo BigrutpoBani Pd(II) i Pt(IV).

BusBieno karamitnuny it nepito (IV) na msuakicts peakuii Pt(IV) 3 K1, i mpocto 3 KI. V mpucytHocTi
Ce(SO,), 3Ha49HO 301IBLIYETHCA HE TUIBKM IBUIKICTH PEAKIii, alle i MPUITyCTUMa KOHIEHTPALis XJIOPUJIIB.
3MIHFOETBCS TaKOXK CKIIAJ] MPOAYKTY peakiii — B ocan Bunaaae terpaiiogun miatuan (IV) — Ptl " O6roBopeHi
MOXIIMBI MapIIpyTH MPOIECIB, 10 BiOYBaIOTHCS.

Po3pob6neni metonuku BusHadeHHs Pt 1 Pd y karanizaropax, MIpUCKOPIOIOYHX CIIAJIFOBAHHS [TAJINBA.

1. B.1. Cynpynosuu, H.I. ®&nopora, O.B. HoBoxarbko // Bonpockl xumuu u xumudeckon TexHonorun. 2001,
Ne 2. C. 12-14.

2. B.M. Cynpynosuu, O.B. HoBoxatbko // Borpockl xumun u xumudeckoit Texaonorud. 2000. Ne 3. C. 4-6.

3. O.B. Hoeoxarbko, T.H. ABnuenko, B.1. Cynpynosuu // 3aBoackas naboparopus. 2003. T. 69. Ne 1. C. 16-18.
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