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oSraqnanrHoro o[[oHeHTa Ha ArrcceprarlzoHrryro pa6ory
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<<9srenTlrqecKrle pacrBoprlTeJrr{ B MeroAax xrrAnocrHofi nrurcpogKcrpa6urr[)>,

npeAcTaBJIeHHyro Ha coplcKaHl4e yqeHofi creneHla AoKTopa xuMrarrecKr/rx HayK

no cneur4nJrbHocrr4 I.4.2 - AHzururu.recKaJr xr4Mr{f

Arcrya"nrHocrb reMbl lrccJreAoBan[fl. O4Hnu ra3 npnopr4TerHbrx nanpaueHrafi
ptl3BlITpIlI coBpeMeHHofi anannrr,r.recrofi xr4Mrar,r {BJrflerc.f, paspa6orra cnoco6oB BbrAeJreHr4t

u KoHIIeF{pI{poBaHI,IlI pa3rlltrHbrx no nplrpoAe aHaJrr4ToB r43 o6renroe co cloxnofi
rraarpzqefi. Pesylrmronr paspa6orKr,r raKr,rx cnoco6oB, KaK npaBrrJro, .f,BJrrercr noHr4xreHpre

lpeAeJla o6napyxeHl{t aHaJIIzTa (naxHefiurefi uerpolbrzqecnofi xaparrep}rcrr4Kr,r MeroAoB

n rraetoAIar), qro He Bo3MoxHo 6es pasrrufl coBpeMeHHrrx BappraHToB KoHrIeHTpLrpoBaHaf,,

B ToM tII4cJIe )KI,IAKocrHofi runrpo3KcrpaKur,rn(XM3). ConeprueucrBoBaHr4e XM3, rpexAe
Bcero, B 3Haql4Telnnoft creneHr{ orrr4paercf, Ha KoHIIe[Uruo <<sereHoft)) aHaJll4Tn.{ecrcofi

xvMvIW, ocnoeHofi UeJIbro rotopoft .flBJlterct co{paueHue r4rrvr rroJrHoe prcKr}oqeHpre

ToKcl4qHbrx AJII orpyxaroqeft cpeAbr kr 3AopoBbr qeroBeKa pacrBoprrelefi. B

Al4ccepralluonnofi pa6orc Illnuroaa A.IO. eroMy acueKTy yAe[rercs ocodoe BHnMaHre.

lloetorvry AJII sQQerrnnnoro KoHrIeHTpLIpoBaHlrrr pa3rr,rqHbrx aHaJrr,rroB npeAJroxeHlr

pacrBopllTeJrr4 rrocJreAHero [oKoJreHrilr (enrercruvecKne pacrBoplrrema, 9P), Koropbre, KaK

lpaBI4JIo, 6uop.a:roxnusr u Hr,r3Koreryqr4. flocne4nee o6crosreJrbcrBo cuoco6croyer

yilytllrreHr,rrc npeuur3r,roHHocTr,r nsuepennil.

Kpoue roro, oco6oe BHprMaHr4e x[MI,IKoB-aHilrnrnKoB yAer.ffetcx npo6orroAroroBKe

n nrr6opy MeroAa orrpeAeJreHz.f,. Co.reranne XM3 aumeyra3aHHblMpl pacrBopkITeJItMLt c

I4HCTpyMeHTilIbHbIM OnpeAeJreHLreM pa3IErIHbIX aHaJII,ITOB, B TOM qI4CJre C yqeTOM

aBTOMaTr,r3arInu Ha npEHrlunax [poToqHbrx MeToAoB, cooTBeTcTByeT IipprTepI4rIM

eKoJroruqecroft 6egonacHocrrr fi eKoHoMn.recrofi s$$emnunocrll. llosrorr,ry paspa6orra

HOBbTX IOAXO.qOB AJI' petIIeIJVs. 3AAAq SKOIOIHqeCKOTO MOHI4TOprIHra, KOHTpOJI' KaqeCTBa

nnrqesoft npoAyKrlun r,r MeAr4rlnHcrcoft AzarHocrI,IKI,I, 3allpenJlenHbrx B crparerplpl HayrrHo-

TexHr{qecKoro pa3Brrrrar P@, 6esyclonno, tBJlterc fi, aKmy &nu n o rt.

Cne4yer orMerurb, vro pa6orur AlrccepraHTa c coaBTopaMLI HeoAHo4patro 6rrrtra

yAocroeHbr npr4cyxqennr upeunft HayuHoro eoBera PAH no aHaJlplTnqecrofi xIIMLIH,

flpeeu4eHra Poccnftcroft @e.uepaulu4, llpaezrerbcrBa Canm-llerep6ypra (2022 r.) w

MeAilrr,r PAH AJrr MoJroAbrx yqeHux (2019 r.), vro rarxe o6ycnoul,IBaer awmyanbHocmb

[poBeAeHHofo coucKareJleM LIccJIeAoBaHrIt.

I{enr .4prcceprarlzn llluruona A.IO., cocTotlr1ylo B pa3pa6orre cl{creMHoro no,4xoAa

K MLrKpogKcTpaKrIproHHoMy BbrAeJreHnro; KoHIIeHTpLIpoBaHPIIo lI ollpeAeJleHrlro [oJItpHbIX t4



HerIoJItpHbIX BeIIIecrB B o6rerrax co cloxuofi rr,rarpuqefi c npr4MeHeHkreM gp,
o6ocHoerraarournfi nu6op KoMnoHelrros 3P AJrr peueHr,r{ KoHKperHbrx aHaJrr4Tr4rrecKr,rx

3aAaq, MoXHo ctII4TaTb aKmyuttbHoil, ruayvruo u npa&muqec&u sHqrtwrtofi.
HosusHa rrccJreAoBan[fl u noryqenHbrx p$yJrbraroB. HayvHar HoBrrcHa

rlpeAcraBJlenHoft pa6oru onpeAeJrrercr reM, rrro Ao Hacro{rqero prccJre,rloBaHpu B

Jll4Teparype orcyrcrBoBaJll4 CI,ICTeMarr{3LrpOBaHHbre AaHHbre o noBeAeHr4r{ n ycrofiuuBocrr,r
3P Ha oQHoBe qerBepI,IuHbIX aMMoHrreBbrx coreil, Qeuora, oAHoocHoBHbrx vr

MHoroocHoBHbIX rapdoHoublx KlIcJIor, a raK)r(e rep[eHordAoB B Bo.qe. VcragosreHH6re B

pa6ore 3aKoHoMepHocrl{ TaKoro noBeAeHr,rr no3BoJrraJrrr Ar,rccepraHTy npeAJroxprrb
rnaccu0raKauI4lo 3P Ha ocHoBe BblrrreyKa3aHnbrx coe4uneHrafi Ha rzgpoSulbHbre,
ru4po$o6nue pr KBa3HrI,IApoQo6nrre, a rarcKe rleirenanpaBJreHHo rlx npr4MeHr,rrb AJrtr

noBbrIIIeHna sS$emLIBHoorI,I npo6ono4roroBKr,r o6se*ioe co cJroxHofi uarpnqefi.
fn4poQr,urbHble 3P na ocHoBe rap6ononbrx Kt4cJror pr rrerBeprr4qHbrx aMMour4eBhrx

coeAI,IHeHzfi npe4noxeH6l KaK pacrBopureJ{u-Avcnepraropbr B MeroAe AucnepcktonHofi
XM3 (AXM9), cnoco6crsyrcqne sQQerrueHoMy AlrcneprupoBaHrrro eKcrpareHroB B

BoAlryro 0agy rI, KaK cileAcrBl,re, noBbrlrleHl4ro creneHefi ugsre.reHl4rr aHaJInroB.

flpe4noxeHbl opurrHuulbHble Bapr,ranrbr npr,rMeHeHnx a ,{XM3 nnagrarr,r,upo$o6Hux

3P na ocHoBe rap6oHonlrx KucJror/cnuproo E qerBeprutrHbrx aMMoHr,reBbrx coeAr4ueunfi,

rloBbrlllarcIullx sQ$eroHnHocrb Lr3BJrerreHr4r ueJreBbrx aHaJrprroB npu KoHTaKre KaK c

no4nofi, TaK I,I opl'aHl,Iqecrofi Sasauw. Atts [oaireAnr,rx [peAJro]KeHbr KBa3Lru4po$o6xue

3P c noHI,IXeHHofi essnocrblo Ha ocHoBe rep[enor44oo, rap6oHoBbrx KlrcJror pr BoAbr.

floHuxenrae Br3Kocrra raKrax 3P no3Borser rrpr{MeHrrb r,rx g.rfl XM9 B

aBTOMaTI,I3I4pOBaHHOM pe}ItUMe, Ha[pI{Mep, B BapI,IaHTe rrpOTOqHbrX MeTO.qOB aHaJrrr3a.

,{nr orrruMlr3arln}r npo6ouo4roroBKrr paspa6oraHbr Bapuanrbr peaKuraoHHofi XM3
noJltpHbrx ra HenoJrrpHrrx aHaJrr4ToB, ocHoBaHHBIe na <in situ> o6pazoBaHpru 3P n peaKrlnlr

aHirJII{ToB (rraarpr.rnrrx Ko${[oHeHToB npo6, HalplaMep, x(plpHblx rncnot) c [papoAHrrMn

TepneHoktAaMr,r v xJropLtAoM xoJrHHa KaK B LlccJreAyeMbrx pacrBopax, TaK vI Ha

rrMrrperHr4poBaHHbrx laena6paHax (auemr. ueJrJrloJro3bl, uefiroH, nonnsQnpcylrQou,

[oJrr{BlrHtrn4euQropra4). floragaHo, rrro sQ$errunHocrb I43BreqeHaf, o6pasyroquxca

npoAyKToB B3arrMoAeficrnnf, Bo3pacraer.

HoetaHu rlpuBeAeHHbrx B pa6ore HayqHBIx p*yJlbraroB He Bbl3brBaer couHeHzfi u

noATBepxAaercr raKx(e ny6lHraqvsMvt n pefirunroBblx npoQznrHblx xcypHaJrax, rrareHToM

P@, pasnnqHbrMlr r-paHTaMr,r. YcrauosJreHHbre peKoMeHAaIIrI4 no au6opy 3P ornpblBitror

HoBbre Bo3MolKHocrLr rrrfr rroBbrrrreHr,rJr r SKCrIpociHocrI4, npoI43BoAI4TeJIbHocrLI u

npeqn3rroHHocrtr aHaJrlrsa, co{parrleHnt pacxoAa rpQKypcopoB Ha co3AaHLIe 3P kr

yBeiluqeHpll creneHrl I,I3BreqeHLIn IIeJIeBrrx analrzto g.

lfparcrnvecKas 3narrnMocrb ph6oru oqeBI,IAHa n o6ocnoeaHa sbr6opoM Tpex



TI{IoB 3P (rn4po0unbHblx, rn4pot[o6Hbrx n KBa3r,rrr{ApoSo6nux) Ha ocHoBe xoJrr,rHa

xJIopI{Aa, rap6oHonrrx KI,IcJIor, cnplproB, MoqeBr,rHbr n ee npor,r3BoAHbrx, caxapoB,

Tep[eHoI{AoB LI qerBeprl,rrrHrrx aMMoHr{eBBrx coe4zHeur,rfi Arrfr parpa6orrr,r MeroAr4K

eQQerrunHoro XM3 roHqeutprlpoBaHr4f, ra nocJreAyrouero BbrcoKorryBcrBr{TeJrbHoro u
ceJleKflaBHoro onpeAeJleHnt opranl4rrecKrax vr HeopraHr{qecKrax aHaJrzroB (roprraourr,

aHru6raorraKl,I, HecrepoI,IAHbIe [por]IBoBoc[aJlareJrBH6re cpeAcrBa, MoHo- ra nonz6eHoJrbr,
T{xeJlbre rraetzuUru) B piBrI,IrrHbIx o6seKTax (nnrqeoue [poAyKTBr, 6uonornqecKge
o6terrrr, JIeKapcrBeHHbIe npe[aparbr). B npeaJroxeHnbrx r,rHcrpyMerrriurbH6rx cnoco6ax
onpeAeJIeHI,It rleJleBbrx aHaJrr,rroB B yKa3aHHBrx o6rerrax pea[Lr3oBaHbr coBpeMeHHbre

MeroAbI aHaJIpBa: nlrcoros$Ser<rnunar )KrIAKocrHrur xpoMarorpa$nr c QororraerpnqecKr4M
(B3XX-y(D), QiryopI4MeTpI{qecKIaM (B3XX-OJI) u rraacc-cneKrpoMeTprrqecKr.ru (B}XX-
MC) AereKrr{ponaHneM; cuerrpoQoroMeplu " (CO), arouHo- abcop6quouHa.r

crleKTpoMerprrt (AAC), aroMHo-oMI,IcclIoHHar cneKTpoMerprir c r4HAyKTraBHo cBfl3aHnofi

nlaguofi (A9C-I{CfI), nneepcnoHHar BoJlbraMrrepoMerplrrr (I4BA) nporoqHoro aHarrlr3a c

C @-4ererrrapoBaHr,reM.

Crpylcrypa n o6reu pa6orrr. ,{uccepmqlroHHalr pa6ora IllnIrrosa A.IO. coAepxnr
sce o6ssateJlbHble KoMnoHeHTbr AoKTopcKoil 4nccepraquu u cocror{T r,r3 BBeAeHur, BocbMr4

rJIaBe TIOp'AOK CJIeAOBaHITT KOTOpbTX OTpalKaer JrOr-r4Ky BbrfroJrHeHHoro nccJreAoBaHr{r,

3aKJIIoqeHvIs, a raK)I(e cnucKa ur4Tr4pyeMofi nmeparypbr (306 nauMeHoBaHlrft). Pa6ora

LI3JIoxeHa na 356 crpaHrirlax, coAep)Kr{r B ocHoBHoM TeKcre 87 pracynros Ia 50 ra6wrq.

Bo ane4pnun (12-crpanrau) r,I3JIoxeHa aKTyaJrbHocrb upoBe.qeHHoro prccJreAoBaHr4rr,

loKa3aHa creneHb paspa6omHHocrr,r reMbl; cSopuynzpoBanbr ueJrb Lr 3a,qaqr4

Al{cceprarlnonnoft pa6orrr, ee HafrHair 'HoB}r3Ha; Teoperr,rqecKilr v npaKTmecKilr

3HarII,IMocrb; oxapaKTeplr3oBana MeroAoJlorur u MeroAbr zccnegonaHnfi; qpHBeAeHLr

noJlox(eHr{tr, Bblnocr{Mbre Ha 3arrlr{Ty, a raoKe creneHb AocroBepHocrr4 n anpo6aqnn

p$yJlbraros HI,IP c yKa3firr4eM aKToB BHeApeHI4t (npznegeHlr B rlprrJroxennn), HoMepoB

IpaHToB SzHanconofi nogAep)KKlr Aracceprarlun.

B nepnofi rJraBe Arrcceprarlwu <Odzop namepamypot> (69 crpannq) npLrBeAeH

o6sop AaHHbrx Jrr4TepaTypLr, nocBrrrleHurrx rtnaccuQuKarlrrr4, [oryqeHlalo, cnoficraarvr 9P et

ux npLIMeHeH[ro B aHaJrLr[vFlecKr4x IIeJItx, UpeLIMyIIIecTBeHHO B MeTOAaX pa3AeJIeHI{rI }I

KoHuerr{pprpoBaHr,ur. flpnnegeHbr coBpeMeHHBIe Aocr}DKeHvrfl. B o6lactpr paspa6orrcr,r H

r,rccJreAoBaHr{r raKr4x pacrnopr,menefi. CAeran aKueI{T Ha paccMorpeHrle MexaH}r3MoB

oKcrpaKrlur,r B rrlAposnnrnrre 3P, roropbre Hoctr A.IacKyccuonnrrfi xapaKTep. Ilpnue4enu

AaHHbre Jrr,rTepaTypbr o [pr{Hrlr,rnax, BO3Mo)KHOCT'X I{'OrpaHI,IqeHUlIX MeTOAa .4XM3, a

TaK)Ke oco6enuocrtx npororrHblx Mero.qoB anaJrvl3a, uprlMeHteMbrx AJII aBToMarr[3arlvu

XM3. llorasana ar(TyaJrbHocrB pa3pa6orxra. cLIcreMHoro no.qxoAa K

MLTKpO9KCTpaKTIITOHHOMy BLrAeJreHUrO 'A KOHIIeHTpHpOBaHpilO pa3IUqHLrX aHaJIVTOB U3

,?



o6lerros co cJloxHofi uarpnqefi c npr4MeHeHneru 3P AJrr nocJreAyroqerc onpeAeJreHr{t
pa3rr4qHbrMrr MeToAaMr4 aHilrkBa.

Bropar rJraBa <gxcnepulteHmunbHan qocmb> Ar4cceprarlktpr (I2 crpauuq)
BKJIIoqaer onl{caHl4e cpelcrB I,I3MepeHI{.f,, o6opy4oBaHurfi., peaKTr,rBoB (glx zaroroBJreHr4t

3P), aHa.nI4ToB I,I MarepI{tulon. llo4po6Ho orrr4caHhr ycJroBltr peaJrr43aur4r4 xr4Mr4qecKoro

aHaJII43a e A3C-I4C|I n AAC cneKrpoMerpl,rn, r,rHBepcr4onHofi BoJrbaMnepoMerpr4t4, a

TarcKe B3XX onpeAeJIeHI{t nccJleAoBaHHbrx aHiurlrroB c pa3rrdqHbrMpr AereroopaMr,r.
B rperrefi HraBe AI,IccepraIIIaI,I <Vcmoilrtttuocmb ?Bmegmu.tecKux

pacm0opumetefr npu KoHmoKme c eodnort Qazoil> (30 crpaHraq) rpeAcraBJrep6r

pe3yJlbrarbl I,IccJIeAosaHLIfi cra6purnocrI4 pasJrr4qHbrx 3P npn KoHTar(re c no4noft Sa:ofi.
,{nr ernx uenefi npI,IMeHeHbI MeroAbr I4K-cnerrpocKo[un, Br,rcKo3r4Merpuu) TepMo- r4

{paB[MerpI,II4, KoHAyKToMerpI,In. Ha ocnoeanr4u nbnyveHnbrx AaHHbrx, peoJroruqecKr4x

csoficrs nccJIeAyeMbIX cl4creM [peAJro)KeHa HoBrur ruaccn$raKarlnr 33: rr.qpoQo6nrre,
KBtt3I{rI4ApoSo6Hne ra rz4po$I,IJrbHbre. Anf rcaNaofi rpynnu 3P nplrBeAeHbr cocraBbr

TlIrII,IrIHErx AoHopoB I,I aKrlefiropoB BoAopoAuoft cBf,3pr. lloKasaHo, qro nplr noMorqz rarofi
rnaccnSnKalllal4 3P uoxHo nporHo3apoBarb r4x cocraB AJrr pemeHr{r KoHKperHhrx 3aAaq

xl,IMl4rrecKoro auiul[3a, B qacrHocrrl AJrr npoBeAeHr4lr )K]rAKocrHofi nanrpogKcrpaKuLr]r KaK

noJltpHblx, TaK I,I HelorspuBrx auilrrrroa. Tax, rn4po$nlbHbre 3P uoryr 6rrrr rrpuMeHeHbr

KaK SKcrpareHTBI 4rrfl XM3 I,I3 opraul4qecKvx xr,r4xocrefi vrrkr pacrBopvreJrr{-

Al,Icuepraropbl B AXMS Ias BoAHrIX cpe.U. fn4po$o6urre 3P peKoMeHAoBaHbr Ars AXM9
Ir3 BoAHIIX pacrBopos..Ksa3urr,r4poQo6nne 3P eQQemurHbr B BaplraHrax [XM3 ua

no4Hrrx/opraHlrqecKr4x cpeA 6es p acraopzleleft -.qrEcrrepraropoB.

B uerneprofi rraBe <fucnepcuoHHan crcudxocmuaa MuryposKcmpaKqun c

npwweHeHuert eameKmuqecKux pacmsopumenert> Ar{cceprarlnu (42 crpaHnrln)

[pI4BeAeH6r BaprraHTbr npr.rMeHeHr,ur 3P B .4XM3, Ars Koropbrx rrpeAJro)r(eHbr

cooTBeTcTByloqne cxeM4 npoBeAeHr{r 9Toro BapvarrTa KoHrIeHTpr4poBaHVfl pa3rnqHbrx

aHiuII4ToB B cJroxnbrx'o6rexrax. Tar, paspa6oraHu MeroAraKr,r KoHrlerrlpupoBanLrfl n

[ocJreAyroqero onpe.qeireHr,rr 6nc$enona A (numenrre Bo.ubr, coKr4; B3XX-OJI),
gcrpaAlroJra (rpaHc4epMiurbHbrfi rem; B9XX-y@), uxerLlx Mer€ulnon (nuqeBbre MacJIa;

I4BA), cynrQaHranaMr{AoB (rypnHoe Mtco, BSXX-yO).
Bce parpa6orannrre MeroAprKr4 gKcrpaKIII4oHHo-I4HcrpyMeHTiLIIbHoro onpeAeJleHl4f,

aHaJrprroB oanadupoaaHb, u npaKTr,rqecKlr AJrr KtDKAofi lts HI4x rIpLIBeAeHbI p€yJrbrarbl

orleHKr,r npanalrbHocmu rur6o He3aBlrclrMbrM MeroAoM, ttu6o c npnBreqeHneM

craHAaprHrrx o6pasqoB cocraBa, qro, 6eycronHo, rnnrercfl. noJroercumenbHblnt acnelcroM

pa6oru. Cnegyer orMerr,rub opurlrHiurbHocrb rrpeAJlo)KeHnoro cnoco6a npoBeAeHl{.f,

A}KM3, B KoropoM 9P BbrnoJrrurror dee'Qynxquu, frBlrfl,fleb 14 .qncrepraropaMa, n

sKcrpareHTaMpr oAHoBpeMeHHo. llpz aiou yryrluiuorcr sQ$emzBHocrb AXM3, a rarcKe



ToqHocrb I4 Boc[poI43BoAI,IMocrb p$yJrbraroB. Tar<, upe4Jro)Ken cnoco6 npo6ono4roroBKr{

o6parqon Kypl{Horo Mtca 6eg rnaccuqecKlrx opraHnqecKrdx pacrBopr,rrelefi, ocuouaHurrfi

Ha [pI,IMeHeHI,In rpexKoMnoHerrrHoro 9P, cocrosrqero r{3 rerpa6yrnJraMMoHr{r 6ponara4a,

M€IJIoHoBofi ra rexcanosofi KlrcJror. Cuoco6 peann3oBaH AJrr BSXX-yO onpe4eJreHrr;r

cynrQanreTa3raHa n cynrQarraeToKca3oJra n o6pasqax Kypr,rHof o M.f, ca.

,{aHu peKoMeHAaWr4 uo au6opy cocraBa 3P ar,s noBbrrrreHraa e$$errr,rBHocrr4

n3BJIeqeHHJI aHaJII,IToB pa3rntrHofi npvpoln. Hanpurraep, MeHee noir.rrpHbre )KprpHbre c[Ltprbr

[oBbIIIraIor I,I3BJIeqeHr,re He[oJrrpHbrx n cna6ononrpnrrx coe4r,rneHnfi (6ncSeHon A,
?crpaAI4oJI); 6onee rroJr.rrpHbre )KrapHbre KracJrorbr o$$errrannbr AJrr r43BJreqeHr,rfl noJrrpHbrx

aHiulzroB (cynr$anzrauu4on) . Ans r43BJreqeHwr MerilrrJroB rr3 HenoJrrpHbrx Marplrq 6onee

sQQernanHLrMI{ ffBr.f,Iorcr noJrrpHbre opraHl{uecKr,re KncJrorrr. Kporue roro, noKa3aHo, qro

3aMeHa rpaAIlIII,IoHHbrx opraHr4qecKr4x Alrcneprarop6n na 3P [pr4BoAr4T K froBbrrrreHr,rp

crerleHlr I{3BJIeqeHr{r aHaJrrtToB pr3 eoAHoft Sasbr B opraHr,rqecKyro. flpzne4enu

ilepcneKTrrBbr npr,rMeHeHlrrr 9P s Naeroaax AXM3.
[sras HraBa Ar{aceprarlrrrr t<}I(udxocmnan J}rutlpoeKcmpaKqun c in situ

ofipazoeaaueu someKmaqecKu)c pacmaopumenert> (64 crpaHlrrlBr) nocurIqeHa

pacullpeHl,Iro Bo3Moxnocreft nplrMeHeHnq 9P B MrrKpogKcrpaKrlr,ronHbrx MeroAax aHturlca,

6a:rapyroqr{xcr Ha o6pa:onaurau 3P <in situ> KaK Me}KAy eKcrpareHToM r,r aHarrr4ToM, TaK Lr

MexAy gKcrpareHToM pr KoMrroHeHToM Marpzqrr npo6br, qro no3BoJrrer pe3Ko coKparlrrb

o6reu opraHr4qecKrax pacrBoprarcrefi B TaKLIX crlcreMax.

Brrureyxasannrrfi rroAXoA peanr,r3oBaH 4m sQQerrursHofi oKcrpaKrlrrra n BSXX-y@,

BSXX-MC/I{C orpeAerreHrrrr gzxno@euana, rceroupoQena (HecreporaAHbrx

flporr,rBoBocrraJrureJrbHbrx BerrlecrB, HIIBB) rrc Moqu rpl4 sroM 3P obpa:yrorct Me)K,{y

MeHroJroM n HfIBB; AJrr eKcrpaKur,rr4 u B9XX-OJI oupe4eJleHwrl 6ucQenonoB rI3 cyxoro

MoJroKa c r4cnoJrb3oBaHlreM TepneHr,rAoB, o6pasyroqnx 3P c xtrIpHbIMrI KI4cJIoraMII -
noJrylpoAyKTaMr,r Iqeloqgoro rraApoJrpr3a MoJIoKa; AJI{ rvrerra6pauuoft (aqerar ueJIJIIoJIo3bI,

uefilon, nonHe$npcyJrrQon, rroJrr4Brrur4n4en$ropu4) MlIKpooKcrpaKIIun QeHolrHrrx u

uoruaQeHoJrbHbrx coeAlrHeHuit ug KorrrreHblx MflcHbIX rrltqeBblx rIpoAyKToB peKoMeHAoBaH

xJropuA xoJrr{Ha.

MeroAarran ZK-cnerrpocKonuu . u ant[t[epenquzutrnofi crannpyroqefi

KruroplrMerpukr rroKa3aHo <in situ> o6pasonanne 3P Ha rlplaMepe ,urarnoQeHaKa rl MeHToJIa.

Ha ocHoeagvrLt ycraHoBJreHHbrx 3aKoHoMepHocte[ qpeAJlox(eno AJII ]I3BJIeqeH]IrI aHaJTLIToB

L13 BOAHbTX paCTBOpOB [pI4MeIUITb He[OJrtpHbIe KoMfIoHeHTbI, HafIpI4Mep MeHTOJI, \ns <<in

situ> o6pasonaHua ru4poQo6Hux, ycrofiunnrrx B do4e 3P. flpune4euu pe3yJlbrarbl

BaJrr4Aaqnu npeAJroxeHHbIX MeroALIK.

B nrecrofi rJraBe <Peaxquonua.fi 'Mur<po?Kcmpanqun c npuMeHeHueW

svmeKmu.tecKu)c pacmnopumeneil> 4llccepraq uu @6 crpaHwq) nprIBeAeHbI BapLIaHTbI



peaKrlr,roHHofi Mr,rKposKcTpaKrlrrr4 c 3P, Koropa:r ocHoBaHa Ha xr4Mr,rqecKr,rx

B3arIMoAeftcrsutx MelKAy aHaJrr/rroM Lr gKcrparerrroM vtlptnvt lonoirnrd:reJrbnlrM peareHToM.

Pea.nzsaqu.a sroro Baplrarrra XM3, rro cpaBHeHr4ro e sKcrpaKrllrefi ga c.rer Qu:nqecKoro
pac[peAeJIeHI{rI aHalII4TOB, rrO3BOJrreT nOBbICplTb CTeneHb r43BJIeqeHHr nocJre.IIHI,IX.

flpune4enbl npl4Mepbl cucreMarl4qecKoro r43yqeHns BrrurflHr4r npr4poAhr AoHopoB

BoAopoAHofi csssn (ABC) Ha eKarpaKur,rrc MeriurJroB (Ag, Al, B, Ba, Ca, Co, Cr, Cu, Fe, K,
Mg, Mn, Mo, Na, Ni, Pb, Sn, Ti, Y u Ztt) I43 HenoJr.[pHbrx opraHraqecKr{x }KLrAKr4x Marpr,rq.

Ans erl4x Ileneft rpl4MeHeHbr ABC pa3rr{qHbrx KJraccoB: cnLrprLr (rnnqepuu,

3TwIeHruII,IKoJIb, 1,4-6ytauAnoJr, TprDTHJreHrJrr{KoJrb, rllrKJroreKcaHon); KlrcJrorbr

(nnuoHHaa, BI,IHHaJT, IrIaBeJIeBat, 6eHgoftHax, MiuloHoBtur, yKcycHat, MypaBbr,IHair,

s6roqHafl, ffwtaplaag, MaJIeI,IHoBtuI, aAI,InIaHoBiur, 6opnar, acnop6IaHoBiul, MoJloqHiur,

MLIHAiuIbHtuI, ra;rnorar); MoqeBLrHa vr ee npons.no4nue (uouenuHa, TrdoMoqeBprHa,

6ensauu4); yrneno4u (rnrorosa, cop6ur, Spyrrosa, MaJrbro3a, caxaposa). Arqenropona BC

{BJItJIct xJIopn.U xoJrr,rHa, Har,uryqmue pe3yJrhrarbr [oryqeHbr AJrr uoloqHoft rnclorrr, 3I
[pI4 3ToM orJrr4qarrncr ungroft Bf,3Kocrbro.

florasaHo, lrro Bapbr,rpoBaHlreM rrpllpoABr ABC Bo3Molr(Ho co3AaHne 3P AJrt

ceJIeKrI,IBHoro B3allMoAetrtcrswg, c aH€urvraMpl, qro noBrrrrraer Ias6uparenbHocrb

SKcrpaKIII{I4 u 3HaqrrerbHo cHHXaer uarpn.rHrrft e$Sercr B cJroxHbrx

MHoroKoMnoHerrrnbrx o6rerrax, pacrunprt Bo3MoxHocrkr pearquoHHofi XM3 npl,r

pellreHl,ru aHilrr4Tr,rqecKr4x 3aAaq B QapuaqeorlrKe, npru1eeoft [poMbrrrrJrenHocrr4,

KJII4HI4rIecnofi guarHocrprKe, oKororuqecKoM MoHI{Topr4Hre. Tar, HaflprrMep, npnBeAeHbr

p$yirbrarn AAC onpeAeJreHur HeKoroprlx MeraJrJroB B Kpynax, MrcHbrx npoAyKTax B

cpaBHeHur4 c pe3yJrbraraM[, noryqeHHbIMI4'He3aBucI4MbrM MeroAoM r,r c ncnoJrb3oBaHpleM

craHAapruux o6pa:qon. OrcyrcrBue clrcreMarlrqecKnx norperxHocrefi 4orasaHo pacqeroM

t-nprarepnr. floragaHbr nepcnercrr4Bbr rrpnMeHeHrrf, peaKrluoHnofi XM3 Ha ocHoBe 3P e

coqeraHlrr,r c pa3rrdrrHrrnailf nHctpyMeHT€IJIbHbrMI,I MeroAaME aHilIrBa.

B ceArprofi 'HraBe <Aemomamrcaqun peaxquouuoil ttcudxocmuoit

Hs npuHqunqx npomoqHbw uemodoe c npuMeHeHaeM

pacmsopumeJreu)) (23 crpaHI,IIIbI) upnaeAeHbl pesyilbrarBl

r4acJreAoBaHzfi, norasbrBaroulue Bo3MolKHocrr rIpuMeHeHI{t AXMS c ucilonb3osaH[eN,I 9I

KaK Ar,IC[epfaTopoB AJr.fl aBToMAT],1I3AU.nV Lr3BIeqeHUt aHilILITOB B BapUaIITe npoToqHoro

MeToAa aHaJII,Ba <na6opamopun-G-unpuqer. Tar, Ans AXMS xpoMa (VI) u: HarIurKoB

npeAJrolKen 3P-.qncneprarop us rerpa6yrllJlaMMonI,ra 6porravIla rr MypaBBpIHofi Kucrotbl,

6ru uccneAoBaH B KaqeerBe Ar4cnepnrpyrolT{ero pacrbopureJl.fl, Koroprrfi cnoco6cteosar

noBbrlrleHuro crefleHl,r l,I3BreqeHr4r anaJwrra. Ouenenrl MaKclIMiuIbHbIe KoHIIeHTpaWu

Merxarorqnx BerqecrB, He oKasbrBarorqple r'nvrfinxHa creneHb LI3BJIeqeHI4f, xpoMa (VI),

flpnnegenrr rrpuMepbr anrouadagupoBaHHoro o[peAeJIeHurI MerilIJroB B npo6ax

MAKpO?KCmpAKqUA

?SmeKmuqecRu)c



TIITIOBrIX npoAyKToB (no4corHerrHoe, oJrLrBKoBoe, pancoBoe MacJra; ra3r4poBaHHu{ u

Hera3ldpoBaHHilI BoAbI; t[pyrconue coxu). llorasaHo, qro Ars s$t[errznnoro npr4MeHeHut

3P n nporoqHblx MeroAax neo6xo4Iau nog6op KoM[oHeHTon 3P, c yqeroM ceJreKTprBnocrr{

I,I3BreqeHIrt aHtullrroB, a raK)Ke gna o6paroBaHrlf, Hr,r3KoBf,3Krix 3P, nocKoJrbKy Br3Kocrb

TaKI,IX CI4CTeM O[peAeISeT CKOpOCTb gKCTpaKrIr4r4 r,r BJrr{lreT Ha nepeMerrleHHe SKcTpareHToB

Blryrpl4 nporoqHofi ycrauooru. Kan n u ruaeax 4-6, Bce pa3pa6oranHrre MeroAr,rKr,r

9KCTpaKIILIOHHO-I,IHCTpyMeHTilrbHOrO OnpeAeJreHlrr aHaJrr4ToB BzlJrr,rAr4poBaHbr, [puBeAeHbr

p€yJlbrarbl oIIeHKI{ [paBr{JrbHocrrr He3aBucrrMbrM MeroAoM u/utut c npvBJreqeHr,reM

craHAaprHnx o6parqoB cocraBa.

B nocr*rofi rJraBe <O6r4ue pexouendaqau no eofiopy npergpcopor dnn

u3eomosJreHun ?gmeKma.tecKux pacmsopamenert> (1,5 crpaHraqu) o6o6rqeHu AaHHrre

r{3yqeHnf, csoficrs pa3rrdqHbrx rlrrroB 3P upn 'iKM?, AXMS rz4poQo6urrx u
rra4poQunbHbrx aHaJrr{ToB.

Pa:pa6oraHHrre uemoduxu yc[eilrHo anpofuposaHb, Ha cJro)r(Hbrx peilrbnbrx

o6tertax, Koropbre AocraroqHo rxrrpoKo npeAcraBJreHbr B pa6ore. Kpoue rofo, cJreAyer

orMerl4Tb, rITo HeKoropble MeroAr,IKr4, rrpeAJIolKeHHbIe aBTopoM, 6rrnpr upI,IMeHeHlr AJUI

ammecmaqua Juempono?u.tecKux xapaKmepacmuw cmandapmuow odpazqos cy;i;oro 14

BocraHHoBJreHHoro MoJroKa Ha nprrMepe ((MaccoBoft Aorra noJrurlt'rKJrrfrecKr4x apoMarutrecKr,rx

yruIeBoAopoAoB), <Maccosofi AoJrr,I arrru6uornKoB) t4 <<rraaccosofi AoJrr4 necrr4ul4AoB)), qro

no.qrBepxAeHo coorBercrByroqr,rM aKToM ot OOO dlerpoaHaJrplTrrKa).

,{ocronepnocrb pe3yJrrTaros o6ecneqeHa rpaMorHofi nocranosKofi gKcneplrMerrra,

HenpoTprBopeqraBocTbro pe3yJrbTaToB 9KcrrepI4MeHTa rro cpaBHeHkIro c rEBecTHbIMrI B

Jrr4Teparype AaHHbrMr4, sgarrN,rHofi roppenrqnefi p$yJlbraroB, LIX crarucrt4rlecroil

upopa6orrofi, lpuueHeHpreM 6olruroro qprcra coBpeMeHHbIX MeroAoB pIccJIeAoBaHI4fl ul

aHaJrr,Ba, B roM rrr,rcJre rn6pn4nrrx (B3XX.yO, BSXX-@JI, B9XX-MC), MeroAoB

arorranoft gNazccnoHHot Lr a6cop6ruaoHHofi creKTpoMerpvrkr, MoJleKyJlflpuofi

a6cop6qnonHofi cneKrpoMerprrkr, rrHBepcuonuofi BoJIBTaMnepoMerplIu, a rarcKe

np oroqHoro aHiuILI3a c C @-AereKTI4poBaHI,IeM.

Pa6ora [porrrJra xoporuyru anpo6a4un. Pesyrurarrr u BbIBoAbI AHccepraIILtLr

AoJro)KeHbr u o6cyxgeHu Ha npecrHlKHbIX MeNgynapoAHbrx rr Bcepoccuftcrux

roH$epeHrllrf,x. OcHosHoe coAep)KaHrae Allcceprallvu 3a nocJIeAHI,Ie ceMb JIer I43JIolKeHo B

2l crarbe, ony6lurosaHHofi B )KypHaJrax, peKoMeHAoBaHHrrx BAK, 20 uz Koropblx B

)KypHaJrax nepsoeo Knapmann IIo p$yJlbraraM HI4P uMelorcf, euedpeuun,

rro.4rBeplKAeHHbre naTerrToM r4 cooTBeTcTByrcnII4MLI aKTaMIA BHeApeHI,It OT KOMIIaHUIa ooo
<lIerpoauaJII'ITLrKa) v Boenno-naeALlql'IHaKoft aKaAeMurI IIMeHI{ C'M' Kzpoea'

[HcceprauproHHarr pa6ora BbrrroJrneHa rlptt 'SzHaHcorofi uogAepxre rpaHToB PH(D u

flpesugerra Poccufi cxoft (DeAe palqia:a.



Aemopefrepam 14 nydnuxaquu norHocmbro ompailcapom coAeplKaHl4e

Ar{coepraur,rlr. BrrnoArr r,r peKoMeHAarIuLl, coAep)Kalrlllecf, B 3atrmoueuun, aJIeAyrcT

JrorlrKe uccJreAoBanns. Lr orpCIKaror B noJrHoft rraepe noryqeHHbre pe3ynbrarbr.

fIo daccepmaquoHHofi padome v asmopeQepamy Mo)KHo cAeJlarb cJle,qytouue

3aMeqaHI.tff:

1. fnasa 8, npe4craBJreHHur n pa6ore Ha crpaHrruax 303-304, sanrauaer ncero 1,5

crpaHvrlbr r,r coAep)Kzr o6que peKoMeHAa\uv no nrr6opy [peKypcopoB AJI.lt Ia3roroBJleHar

3P. lenecoo6pa*ro irr{ BbrAeJrrrb ory ranSoprraaqllro B orAeJlbHyro rnauy?

2. Bcrpevarorcf, HecoorBererBrarr HeKoropblx pa3AeJIoB oruIaBJIeHpIt 14 TeKcra

ALrcceprauuu. Tar, B orJraBJrenun (crp. 3) yrasano... <Pesyrbrarbl> - crp. 305, na roropofi

npprBoArdrc.fl 3aroJroBoK <Aarop BrrHocLIT Ha 3aIqIaTy cJleAyroul4e pesyJlbrarbl). B

Alrccepraur,rr4 Ha crp. 87 [praBeAeHa rrrarlt 2, Koropttt I4Meer HtBBaHne

<SrcnepuMeHTilrbHtur qacrb)) (nocne.qyroune HIaBbI TaKXe [Meror orHollreHue K

eKcnepr4Menralrnofi vacru!), TorAa KaK B aaropeQepare Ha crp. 11 sra ruIaBa Ha3BaHa KaK

<MeroArara oKcnepuMeHTaJrbHbrx r4ccJreAonaunil>. B oruIaBJIeHIiI,I TaKII(e Her nepeqHf,

rrpraJroxeHufi, oAnaro oHV ecrb n pa6ore. Ha crp. 354 - rpI,IJIo)KeHue 1, Ha crp. 355 -
rrpuJro)KeHue 2. Heroroprre 3aroJroBKla B aBTopeQepare, HanpLIMep Ha3BaHne rnasrr 4 Ha

crp. 19, )KeJrareJrbno nprrBoAr,r-rr 6eg a66peanaryp (ratpyanrer LIX 'rreHne), KaK ?To

npeAcraBJreHo B Al4ccepralrur4rra cp. 128.

3. He coBceM noHf,THo, rtoqeMy BMecro BbIBoAoB, Koropble rpaAI4III4oHHo

rrpeAcTaBJrffoTrB 3aBeprrreHl,rr,r Ar,rccepTaII?IOHHOTO UCCJIeAOBaHU', npI,IBeAeHbI pe3yJlbTaTbr

HZP (crp. 4l aeropeQepara, crp. 305 rurccepmquu), Koropble aBrop BbIHocIar ua:aqnty?

llpra gToM Ha 3arrlr4Ty aBTop BbrHocr,IT 'TaKlKe Lt HeKoropble rIoJIo)KeHpIfl (crp. 9

anropesepara, crp.15 4raccepraquz). r{eu o6ycJIoBJIeHa raKarl Heo6xoAprluocrs?

. 4. B pa6orc nprrBeAeHrr 7 3aAaq, Koropble neo6xo4ulrao 6rrlo pemplTb AIrfr

.rlocrr,rx(eHr4r nocraBjreHHgfi rleJrrr. O4uaro qerBeprat 3aAaqa KaK B Al4ccepraunra (crp. I l),

raK u n anropeQepare (crp. 6) He cQoprvryrll'IpoBaHa Ao KoHua'

5. B ra6n. 4 anropeQepam Ha crp. 32 nau6onrrunft pas6poc gna'reHnil creneHl4

pr3BJreqegqr R Ha6nroaaercf, Ars 6eHgofinofi KricJrorbl. C 'reN,I 
gro Mox(er 6rrrr csrsaHo?

llouerray HeKoropbre 3HaqeHr4rr R npennuraror 100%? Karofi B gToM $usuvecruft cuHcn'/

6. Xaparrep gasr4clrN{ocrefi BI3KoCTI4 (prac. 2, cTp. 14 auropeQepa'ra,

sKcrroHeHIIvaJIbHarI) H unotuocru (pnc. 3, crp. 14 aatopesepara, lnsefiHas) 3P Ha ocHoBe

rap6OnOablx KI,ICJIoT OT MaCcOBofi AOrut BoAbI pa3llaqeH. C 'IeN'I sro Cs'f,gaHo?

7. B qenoM, p$yJrbrarbr pa6oru xopouo ctdrnctruecKu rlpopa6otaHrr, oAHaKo,

3Haqarqne quQpH cpeAgr4x BerurrlrH B HSKOTOpTTX ra(nnqax (nanpl',IMep, ra6n' 16, crp'

|45,ra6n.4l, crp. 263 yuccepraunu) ne coottsetcTBylol AoBepuITeJIbHbIM IpaHI{UaM'

8. Xena:reJr6Ho 6ulo 6rr npuoecrn B anropeQepate Qopuylu ocHoBHBIx



lpeKypcopoB AJr.rr npr4roroBJreHr4.f, 3P, Koropbre ecrb B Ar4cceprarlvrv) !^rrs, Har,uryrruero

BoCnparTr4r uHoopMarlrur.

9. K coxareHlrro, B Ar,rcceprar\r4r4 qacro BcrperrarcTcr nycrhre tpparueurst ua ll2
crpaHl4llbr n 6olee, HanpLrMep, crp. 29, crp. l0l-106, c;rp. 126, crp. 138, crp. 141, crp. 150,

crp. 180, crp. 202, crp. 2I4 u gp.

10. B auropeQepare r,rMerorcs Mtuloql,ITaeMbre pr4cyHKlt, HanpnMep ua crp. 14

(puc. 2 upuc.3), Ha crp. 16 Lr crp. 17 (pnc. 4 - 9), Ha crp.38 (prEc. 2l). fint ra6nnq,

Koroprre nepeHoc{Tcff Ha cJreAyroqyro crpaHr4rry (Haupzrraep, ra6r.2, ctp.59, ra6n. 3, crp.

62, ra6t. 24, crp. 182, ta6n.30, crp. 216) xenareJrbHo yKa3brBarb B rrepeHocax 14 HoMep

coorBercrnyroqefi ra6lzqrr.
I 1. B reKcre Ar4cceprarluonuoft pa6orrr Bcrpeqarorcs

crl4rl4erl4rrecKr{e HeroqHocrLr u oneqarKr,r. Hanprariaep, n anropeQepare: c;rp.l2-13 B

Qparrraerre CH2 AoJrx(eH 6um nuxnufi r4HAeKc, s crd-1 - nepxHutfi rrHAeKc; crp.23,1 a6saq

(... c AaBKaMr,r cynrQauranaMlrAoB....X crpp3,2 a6ga\ (npu KoHTarcre c opraHr4qecrcuir

Sa":ob; crp.28, B Ha3BaHrar4 puc. 16 <BnrarHue rena naeu6pauu....); crp.35 s cxeMe

peaKrlrrlr BMecro crpeJrKr,r, npr,rMenf,eMofi.qrt-f, pe3oHaHcHbrx crpyKTyp, cJreAyer np[BoAr4Tb

ABe pa3HoHarrpaBJreHHbre crpeJrKr{; crp. 18 HeyAaqHoe cJroBocoqeraHrde (XM3
9KCTpaKTIUOHHOTO. . ..)) r4 T.rr.

BuureyrasaHHbre 3aMerrauprs He cHr,Ilrarot o6qefi noroxuremnofi oueHKIa pa6orn.

Pery"rrrrarrr ArlcceprarlrlorrHoro [cc.ileAoBannfl Moryr 6rrrr npuMeHeubr B

npoBeAeHr,rr4 HayqHbrx prccJreAor;annfr s MocKoncKoM rocyAapcrBeHHoM yHlaBepclrrere LIMeHTI

M.B. JlouoHocona (r. Mocrna), Carucr-llsrep6yprcroM rocyAapcrBeHHoM yHvBepcl{rere

(r. Canrr-llercp6ypr), Ka-eancKoM rocyAapcrB€HHoM yHLrBepclnere (r. Kasanr), CaparoacKoM

rocyAapcrBeHHoM yHr4Bepcmere urr,r. H.f. rlepHrrurencroro (r. Capaton), Boponexcrou

rocyAapcTBeHHoM yHlrBepcl,rreTe (r. Boponex), CarraapcKoM rocyAapcTBeHHoM yHllrBepcrrere

u CauapcKoM rocyAapcrdenuoM TexrrrfrrrecKoM yHllBepcnrere (r. Carvrapa), |EO)OI pIMeHr

B.Ir1. BepHa,ucKoro PAH Ia Ap., a rarcKe a yre6Hux Kypcax ro aHaJlr4rl4.recKofi xvrMrrvt,

ngulesofi 14 $apuaqearu.recKofi xprMvrv, .Mero.UaM pa3AeJIeHlIt v KoHUerrrpLIpoBaHLIt,

ru6pn4nuM MeroAaM aHaJrr,r3a. Pesynrrarrt nccJleAoBannfi rarxe Moryr 6rrrr ucnoJlb3oBaHbr

B nrrlrleBblx z QaprraaqeBTl{llecKl4x la6opatopurx.

,{nccepmqns IllnIrrosa A.IO. .flBJrrercr 3aKoHqeHHbIM HayqHbIM lIccJreAoBaHI'IeM I4

I4MeeT 3HaqeHne AJI{ pa3Br4TI4r TeOpeTLIqecKI'IX Vr npaKTLIqecKpIX OCHOB CO3AaHpIq

e@QerrznHrrx xra4lco$asurtx sKcrpaKIILIoHHbIX cplcreM AJII rlpeABaplareJlbHoro

r,r3BJreqeHr,Ur, KoHrlerrTpr4poBaHlrr u nocJleAyloqero LIHcTpyMeHTaJIbHOTO Onpe/leJIeHLIfl

HeopraHr,rqecK[x r,r opraHruecKr,rx aHaJII,IToB (rraeranlou, eylrQaluIJIaMH,qoB, HecreponAHblx

nporgBoBocrraJrr,rreJrbHblx flpefraparoB, rvrotro, w nolzQenoJlbHhlx coe4zneHnfi) B

pa3rlrqHbrx o6rerrax co cloxnofi erarpzqefi, B ToM rrplcJle B oKpaIxeHHbIx, MyrHbIx t4

HeKOTOpbre



HeoAnopoAHbrx cpeAtx. PearnsonaH KoMnJIeKc MeroAoJrorpFrecKr4x perrenufi,

tlo3BoJllaBrrrrafi s sHaqra:relrHoft creneHr4 pacrrrnpllTb o6racrra rrpHMeHeHr4r gBTeKTlrrrecKr4x

pacrnoprrereft B aHaJrr,r3e. Hayrno-rna;rlrQuraquoHHarr pa6ora coorBercrByer

cnellr4aJrbHocrr,r I.4.2 aHaJrurr,rqecKafi x]IMl,r-f,, r,rMeer KaK Teoperr{qecKyro, TaK u
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-fl, ,{opoHraH Cepreft Ioprenzu, A?ro cBoe coruIaclae Ha BKJIIoqeHI,Ie cBol4x nepcoH€ulbHblx

AaHHbrx B AoKyMeHTbr, cBr3aHHbre c pa6orofi ALIccepraIIIdoHHoro coBera, 14 Llx

gzurrnefi ruyro o6pa6orKy.
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