
OT3bIB oQuqrlarrbHoro orroHeHTa

Ha AIICcepTaIIuIo Ha cOIICKaHIIe yueHofi CTSIISHII

KaHAHA ar^ xrrMtrqecrcHx HayK lopdoncnofi Anacracilfi BnaAuMHpoBHbI

Ha reMy <<Honbre MHoro$ynrcrlnoHaJrbHble HerroABrDr(HbIe Qasu c

rr prrBrrrbr Mrr rroJru Mep H bI M rr cJrofl M Ir AJrfl )ItllAKocrn o fi xpoMarorpaSn n>

nO c[eUI{aJIrHOCTI{ 1,4.2. Ana"nuTurlecKafl xIlMI{fl
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I4ccleAoBaHrle fop6oncKofi A.B. nocBtlrleHo paspa6orKe roAxoAoB

(rconanneKca croco6oB rr [pkreMon) r [oJryr{eHnro HoBbIX KoBaJIeHTHo IpI{BI{TbIX

unoroSyHKrlr,rou€urbHbrx Qas Ha ocHoBe IIC-ABE, orrl4rraroql{xcfl rloBblrrreHHoft

rra4poSuJrbHocrbro, r4 rrpoBepKe orr{x HeTToABLDKHrIX Qas B HecKoJrbKI4x pexl4Max

xrr4AKocrgofi xpoMarorpaQuu - rraApoSunrHofi, o6palrleHHo-Qasonofi. tt HoHHo-

o6ueunofi, ua xpoMarorpa$nqecKoM rroBeAenvrkr HecKoJIbKIax Ha6opoB pellepHblx

cop6aron (uo4enbHblx cnaecefi anururoB), a raKxte npoBepKe

[onyqeHHbrx HeloABr,rxHbrx Sas ilnfl pelxeHl4fl analrurnqecKlae

pe€urbHrtx o6teKTax.

XponlarorpasuqecKne cr4cTeMbr cop6ar-cop6euT-sJlloeHT

cJroxrHocTblo KoHKypl4pyloqux MexMoneKynflpHblx 14

npHfoAHocrlr

3aI.Aq Ha

-OTNHIIAIOTC'

rraex$a:oBbIX

Avr1aMvrqecKr4x cop6quoHHblx [poqeccoB. Kaprnua ycnoxHflercfl, upH

rrcrroJrb3oBaHnra ntroroSyHKIIIdoH€uIbHbIX [pHBI4Thrx Sas, B Tox(e BpeMt vrx

rrpprMeHeHge no3BoJrfl.er rroBbrcr4ru sSQeKTHBHocrb I4 ceJleKTrrBuocrb pa3AeIre}Jufl'

cop6aroB pa3nraquofi rprzpoArr. llpuBr,rrbre vruoroQyHKI{HoH€trIbHbIe cop6eHrbl Ha

ocHoBe corroJrr{Mepa rroJrprcrllpoJla H lkrBr4Hkrr6eHsora JII4IITOHbI HeKoropblx

HeAocrarKoB cr4rrkrKareruuofi Marpr,rrlbr kt B Toxe BpeMfl xpoMarorpaQnqecKl4e

npoueccbr Ha Hr,rx HeAocraror{Fro npeAcKa3yeMbl. Cnoco6u [onyqeHkrfl' TaKnx

cop6enroB, orrrl4Mra3arvrfl, I4x ceoftcrn, ap.anrawfl K peIIreHI,Irc Tex vrwl I{HbIX

aHaJrvrruqecKnx 3 aAar{ .IBJIfl ercfl a KTyal r u o fr up o 6n eu ofi .

flncceprarlr4oH:nafl, pa6ora cocrol{T us BBeAeHI4.fl, o6sopa nnTeparypbl,

gKcrrepr,rMeHTaJmsofi rraerkr, pe3ynbraroB I{ccneAonalufi B 4 HIaBax, o6qux

BbrBoAoB H crr1acKa rluTr{pyeMofi rnreparypbr. Pyxour,rcb coAep)Kur 188 crpaHI4II

I



MAIIII4HOIIIICHOIO TCKCTA,

rlr{rl4pyeMofi nl4reparypbl

7I pHcyHoK, 51 ra6nuqy vr

1 3 5 HaHMeH osaHuiL Texcr

10 upuJloxteHl,Ift, B cfII4cKe

.u4c cep Tarlr4vr He coAepxl4T

rpaMMarr{rrecKr4x vr op$orpa$nuecKnx oruu6ox, B HeM norITI4 Her orleqaroK,

co6ruoAeHbr Bce rrpaBrlna o$opnr rreHLrfl. pyKorlla cefr, AI4ccepraIIpIoHHbIX pa6or,

3AMEIIEHbI JII{IIIb HE3HAI{I{TEJIbHbIE

crarbe [45] cI{Hre3I{PoBanH).

CTVTITT4QTNI{ E C KI4 E TI O IP E IIIH O CT T4, H.AilPI'IM EP : (( B

llo rerrle A14ccepraluu fopSoncxofi A.B. ony6JII4KoBaHo AocrarotlHo pa6or

B peKoMeHAoBaHHbrx Aucceprarlr4oHHbrM coBerorvr MfY ro cileIII{€uIbHocrPI I'4'2'

Aualnr v*ecKafl, xkrMr4fl., a I4MeHHo 19 ue.rarHbrx pa6or, B ToM r{Hcre 4 crarsu s

perleH3rdpyeMbrx HafrHbIX vrsllaHvrflx, I4HAeKcI{pyeMbIX Mex{AyHapoAHbIMrr

1w6nuorpa6nuecKuMrl 6asarvtuAaHHbrx, x 15 regucoB AoKnaAoB Ha poccHficKl4x

ra MexAyHapoAHbIX roH$ePeHunflx.

B o6ruupHoM o6sope nl4reparypbl ,{eranbHo paccMorpeHbl cuHre3 H

xpoMaTorpaSraqecKne csol4crea rpI{BI{TbIX vr u o ro SyHKTII4 o H aJIb HrIX

HerroABr4xrHbrx Sur Ha pa3Hbrx Marpr4rlax - Qr4IrkrKareJre, oKcl4,.qax UI4pKoHHfl

aJIroMI4 ]F{krfl, clrr?ITbIX TIOJII4Mep&X, r4x tIpI4MeHeHI4e B xI4MI{r{ecKoM aH€uIH3e

p a3nHr{HbIX Bap:[la]HT ax XI4AK o cru o fi Xp o M aTo rp aS u ra .

B ercuepr,rMeHTaJrbHo ir. \actu [epequcJleFla xpoMarorpaQr'rqecKafl u l.pyrufl'

r4cnoJrb3oBaHH afl. B padore ail[aparypa, cxeMbl cI,IHTe3a, crloco6 ]F'a6uBKI4 KoJIoHoK

vw.
B Kffo.reeofi fJraBe 3 paccMorpeHbl cop6euru c IpITBHTbIMI'I

rroJrr{oneKTpon HTaMvr, cop6eHru c npHBI4TbIM IIOJIISTI4JIeHI4MI4HOM'

KBarepHr43oBaHHbIM rnI,IqI{AoJIoM' BbItBneHo B|rkrflHue cnoco6a

nro4uSr,rur4poB aHvrfl Marpr4rlbr Ha xpoMarorpa$raqecKue ceoficrna [oryr{eHHblx

cop6euroB.

B rrase 4 npo aHarrar3npoBaH a cta6vtJrbHocrb xpoMarorpaSHrrecKl'Ix KoJIoHoK,

fJraBa 5 rrocBrrrqeHa xpoMarorpaSnqecKoMy anaJrvrsy peaJrbHbrx o6rexros

T4

B

coJreBofi cocraB Mopcrofi BoAbr (upo6rr sssrrr s 4 naopxx) w o6pazlla rl{Trenofi



BoAbr, a1uwr3y SapnrarleBTr4rrecKoro [peilapara (I4oawu KaJrvrfl' Peneean) u

BbIrIonHeHHbIX aHaiIIr3oB. B rJIaBe 6

cop6enroB c rI3BecrHbIMH KoMMepqecKIaMI4

unoro6yHKrrgoHairbHbrMr4 copSenrauu. llora3aFlo, r{To paspa6oraHHble [o.{xoAbl

a1aJrvr3y rorrBeHHbrx sKcrpaKToB Ha H€uru.ukre $ocSoHoBbIX KHcJIor. llpraneAeHbl

MeTponon4rlecKze xapaKTepI4CTI4KI4

npoBeAeHo cpaBHeHVe [onyqeHHblx

K cHHTe3y [o3BoJrr4rrvr nonyqnrb uaSop KorIoHoK, c He ycryrlarctrIl'IMrl

xpoMarorpa$uqecKrrMr,r .\ xapaKT epvrcrkrKaMl4 I43BecrHbIM KoMMepr{ecKI4M

KOJIOHKAM.

Bgcoxaq crerreHb o6ocuoBaHHocrll Hayr{HbIX rronoxeuufr, BbIBoAoB u

peKoMe ugaryufr,, c$opvrynlrpoBaHHbrx B Al4ccepraul4l4 fop6oncrofi A.8., 3I4)KAerc-s

Ha I4cfroJIb3oBaHraI,I gtra:grufr, xHMI,IqecKIax peanqufr opfaHl4rlecKl{x MoHoMepoB vr

rroJrr,rMepoB, Ha rIpr4MeH ennr4 r43BecrHbIX TecroB rro xpoMarorpaSraqecKoMy

rroBeAeHlaro craHAaprHbrx o6pasqon cop6aron, Ha IrctIoJIb3oBaHI4I'I

reoperr4rrecKr4x ocHoB no r4oHHoMy o6vreuy, rl,IApo$nnruoMy kr o6paueHHo-

Qa^:uovry MexaHr43MaM yAep)Kr4r;aH:as. cop6aroe B pa3nl4rrHblx pex{I4Max

x{IaAKo cruofi xp oM aro rP a$ r'rr'r .

[ocronepHocrb pe3ynbraroB o6ecnerreHa [poIIeAypaMI''I OIIeHKI4

Boc[por43BoAr4Mocrr4 cr4HTe3a HerroABr4xHblx Qa:, I4crIoJIb3oBaHI4eM rloBepeHHo[.o

coBpeMeHHofo xpoMarorpa$uqecKofo o6opy4oBanvrfl, rIprIMeHeHLIeM

crarr{crr,rqecKo fr. o6pa6orxu pe3ynbraroB, Merponon{rrecKl{x npI4eMoB npoBepKl4,

HarIpI,IMep, cfloco 6 ou ((BBeAeHo -uafi.4eHo) .

Hayuuan HoBu3Ha 3aKrloqaerafl B ToM' t{To paspa6oraHbl cnoco6u

rroryr{e Hvrfl. BbrcoKona4poSr{JrbHbrx KoB€uIeHTHo IpI{BI,ITnIX cop6eHron Ha ocHoBe

IIC-,4BF. OxapaKrepH3oBaHbr xpoMarorpasraqecKlre cnoficrBa HoBbIx cop6eHroB.

llonyueHHbre cop6eHTbr rro3BoJrflror eSSeru4BHo I4 ceJIeKTI'IBHo pa6oraTb n rpex

pexr,rMax x1aAKocrHofi xponrarorpaSzrkr vr npoBo.{vrrb pa3AeneHl4e [o 21 anzona s

pexr4Me uossofi xpoMarorpaSrzra c rroAaBxeHHeM, 7 alxul6eH3oJloB B pe)KI4Me

o6paqeHuo-Sarosofi B3XX, a raKxe 8 anauHoKucJlor, 6 BLrraM,ikrHoB, 8 yrnenoAoB



v l0 a3orr4crbrx ocHoBa :rlair, kr HyKneo3I4AOB B pexl'IMe rHApo$unbHofr

xpoMarorpaQan.

IlparcruqecKafl 3Harrr{MOCTb. KonoHxt't c

HerroABI,Ix{HbIMH $a:aruu, cr1ocodsuult paSorarn B IIIpIpoKoM

pa3HbIX pex(I4Max N(X, BocTpeSosaHrt B ManoorcA)KeTHbIX

yHHBepc€uIbHbIMI4

Iikrafra3oHe pH, B

Ia6oparopl{flx c

uarpuqefi c TIpHBI4TnIM IIonHaMI4HoM,

pa:pa6oraHa MeroAr{Ka orpeAeneHux 6poMkr4a

aMr4HoKr,rcJror r4 orrpeAeneHux $oc$oHoBbIX KI4cJIor B [or{BeHHbIX gKcrpaKTax'

or-paHr4rregHbrM Korr4rrecrBoM xpoMarorpa$oB H cMeHHbIx KonoHoK. AnropoM Ha

cop6eure c aqlrnrzPbeaHHoft

KBarepHI43 OB aHHbIM |IHIII4AOJIOM,

cop6eure c 3rroKcI4AI'IPoBaHHoH

[oJII4aMHHoM PazPaSoraHa

cr{JIbHOrIOJIflpI,I3yeMofo HoAlIAa B

ar\r4lruposaHHofi vrarPuqefi c

ru4po$I4JIbHocrI4 PazPa6oranbl

IrIU ercrcfl HeKoTopble 3 a M eq a lt,vrf' I4 B OIIp o cbl.

1) B 3A11aqax Ar4cceprau?roHsofi pa6oru yKa3aHa orrl'IMl43ar\vrfl' ycnonnfi

cr.rHre3a cop6euroB, oAHaKo gra 3aAarra B pa6ore He QopMaJII{3oBaHa o[lIcaHIIeM

rporleAyp u anfopurMoB rnaHr4poBaH,fl oKcrepHMeHTa. Hanpuvtep, peaKuHI{

IIOJIHM9 p? l3a!i? /k:, B ToM r{I4cle |II4III{AOJIa, SK3OTepMLITIeCKI{e, [OrIeMy

TeMreparypy cHHTe3a IIoAH-flnI4 Ao 80 oC, qro6rt nyqure rpoTeKuIa

KoHKypupyrcuar peaKrlr4fl KBarepHVsaIJuu? A KaKoBa, [efrcrBl{reJlbHo'

orrrr4MaJrbHafi TeMrrep arypa cIrHTe3a? To ecrb, Mo)KHo roBopl4Tb o roM, rrro IIpn

erofi TeMileparype ilonyqaercfl Herro.qBu>K*afl. 0a.a c II'AX.AflTIII4MI4

xpoMarorp a$r,rqe cKI4Mn csofi crBaMI{'

2) Brrgrreaer yAr4BneHHe Vr) COOTBeTcTBeHHO, Bonpoc, [orreMy IloilyrreH

qelrrfi ua6op KoJroHoK, He ycrylarcrrlHx KOJTOHKaM c KoMMepr{ecKu Aocry[HbIMI4

nruoro$yHKuHoHaJrbHbrMl4 Qasauu, a orI,I KOTIoHKH He 3aIIareHToBaHbI, KaK u

B MopcKr4x BoAax Ha Soue BbrcoKoro coAepx a.Hvrfl. xnopnAa v cymoara' Ha

vrarpuqefi c npHBr4TbrM ru4poQr,rJrr43oBaHHblM

MeTOAI,IKa 3KollpeccHoro onpeAeJreH.ufl'

SapnraqeBrl{qecKoM rpeilapare. Ha cop6esre c

rrpI4BI{TbIMH IIOJII{3JISKTpOnuTavtv1 pasHofi

MeroAI4KI4 3KcnpeccHoro oIIpeAelreH.vfl'



ciloco6br ronyqe .'vrfl. Sur 14 ru4poQ'nr43arluu? Kcrarn, cpeAl4 BCero

nytrur14eMHoroo 6pasux [onyqeHHbrx Qas, KaKr,re cop6eurbl MoxtHo BbIAeiII4Tb KaK

u HauSoJree nepcleKTnBHbre, .{Jrfl pelrreHl4l KaKI'IX KOHKpOTHbIX Zagau?

3) Tepvruu c mupoKr4M TOJTKOBaHT4eM (froAXoA), aKTHBHO nplrMeHqeMbrl4

aBTopoM, B HeKoropbrx cnyqatx, cMorpfl KaKofi ronreKcr, nyqIIIe 6rt gaueHl4Tb Ha

<<cuoco6>> t rvr Ha ((upl4eM)), r4[rr4 Ha ((MeroAHKy)), Lrlrkl Ha efo cI4HOHI4M

(Mero.qoJrofpr,f,>. lloupapr4nocb aBropy w cnoBo (rorynxpurtfi>>: ro[ynrpuufi

pex{r4M BO116X, rorynflpubre cop6eHrnr, iloilynflpuufi rIoAXoA, tlotlyJlrpuufi

MeToA, IloilynflpHble cuocOSu, IlollynflpHble MaTpHIIbI, [olynf,pHocTb

copSeuroB. 3ro cJroBo cKopee npaBoMepHo I4CfIOJIb3OBarb [Irfl HayrrHo-

ilolynfipHbrx ny6nux agvtfr., a He Anfr aKaAeMnr{ecKoro o6:opa uayuuofi

nrlreparypbl.

4) Ha crp. L34 AHCCeprar{Hr4 6trno nOKa3aHO, rIrO MO)KHO H3MeHHrb

ce/reKrgBHocrb A1fl napbr 6ponrar/xnopu4 c noMolr{bro paapa6oraHHblx aBTopoM

noAXoAoB K cgHre3y vrHoro6yHKqr4oHanbHblx rHApoQH/IbHbIX Sag. ogHaro,

napanne/rbHo 3Haqr4Te/rbHo cHu)Kaerc.fl pa3peueHl4e napbl Hurpar/6povru4. KaK

MO)KHO yBen1aqkrrb pa3peueHue napbr Hl4rpar l6powltp" npH sroM coxpaHl4B

rropflAoK BbIXoAa 6ponaara Ao xnopuga?

5) Kax cqHraer aBrop, Moryr nH xapaKrepHc'rvTKr4lrpeAnafaeMblx COp6enroB

6rr.I.b ynyqrxeHbr 3a cq6r H3MeHeHkrf. xapaKrepHcrHK MarpHI{bI, Ha[pHMep'

pa3Mepa nop?

Buecre c reM, yKa3aHHbIe 3aMerra[Vfl, He yMaJItroT 3HarILIMocrH

Ar4cceprarlr{oHHoro HccneAoBaHr4rr . Avrcceprallut orBeqaer rpe6on a[krflM,

ycraHoBireHHbrM Mocr<oBcKr4M rocyAapcrBenHblM yHI4BepcI4TeroM I4MOHI4 M'B'

rlouosocoBa K pa6oranr noAo6noro poAa. co4epxaHI1'e AHcceprauxvr

coorBercrByer crreunaJrbHocrr4 1.4.2. Asarurvrl'eeKafl' xprMvrfl (tto xHMHrIecKI4M

uayrau), a ,raK6e KpHTep r4flM, onpeAeJrerrrrbrN/I lIoloNeHHeM o IIpI4cyxAeH.IdH

yqeHbrx crerreHeff n Mocr<oBcKoM rocyAapcrBeuHoM yHlrBepclarere I4MeHrI M.B'

IlouosocoBa.



Taruu o6pasou, cor4cKareJrb fop6oncKafl Asacracufl BlagunanpoBHa

3acny)KvrBaer rrpucyx( [enkrfl yveHofi crerreHu KaH,qlaAara xIaMI4qecKI{x HayK IIo

C il eU?I aJIbH O cTI4 I . 4 .2 . AH alUTI4q e C K afl, XI4MI4fl,.

OQuqxalrsufi orrloHeHr :

floxrop xHMr4rreGKHx Hay$, upo$eccop, 3aBeAyrouufi rcaQe4pofi xuvtvrr4 14

xr4Mur{ecxofi TexHoJrornu Marepr4anoB (Daxymrera pa.qIrorexHI{KI'I 14 SJI9KTpOHLIKI4

(De4epanbHoro rocyAapcrBeHHoro 6roAxerHoro o6pasoBareilbHoro y'Ipex(AeHvrfl

Bbrcrrero o6pas oBaH?r.f, <<B opouexcrufi rocyAap crBeuHlrfi rexHra'recrufi

yHlrBepcI4TeT)
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KouraxrHble AaHHbIe:

.,i i-

rerr. : +7 (47 3)27 -1 6- 1 7 ; e-mail : rudak ov @v gasu.vrn.ru

CneUuaJIbHocTb, IIo KoTopOfi o$HIII4aJI6H6IM otI[oHeHToM

3 aruuqeH a AI4 C c ep r a\ufl':

02. 00. 0 2 - ArtaJrurkrqecKa-fl xI4MLIf,

A4pec Mecra Pa6omr:

394006, r. BopoHext, yt. 2}'Irerr4fl' Oxrr6p n', n ' 84,

BfTy, ra$e4p a xkrM;Lrr4 vr xvrMuqecKofi rexuoJlorl{z MarepHaJIoB

Ten.: *7 (473) 207-22-20; e-mail: tector@cchgeu.ru

lloAnucb corpyAHuKa BfTy O.B. PyAaxona

yAocroBepslo:
flpopexrop ro HayKe rI HHHoBaUI'IfiM
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