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o$uqzanrHoro ornoHeHT a Ha 4ncceprarluoHnyro pa6ory

.Iloceea Enrenuq A;rerccanApoBl.rqa

<<I4ccleAoBaHr,re KpucriurnuqecKlrx Sa:; o6pa:you[xct B clacreMax ((III4III4H -

rcap6onoe€ur KlrcJrora) r4 (cepr,rn - rap6oHoB€ul KHoJIoTD), rlpeAcraBneHlryro Ha

collcKarrrae yreHofi crelreHl4 KaHAuAara xuMlatlecKr{x HayK tto c[eIII4arIEHocrI,I

02.00.21- xuMl4t rBepAoro rena

,{uccepraqr4oHHatr padora EnreHpt-fl Arercan4poBl4qa Jlocee a rrocBtlqeHa

rd3yrreHr{rc Blfiufl:rr:gra M eroAo B u ycl onuft Kpu crarln v3a\prr4 nollau op0Hrrx

rr,ro4u$ura'qlttit urr4rlr,rHa, MoneKynrpHbrx corefi u co-KpI{cT€uIJroB ruuquna u L-

ceprrHa c rap6OHoBbIMtI KLIcJIOTaMLI Ha KpLIcT€IJIJIuqecKyIo cTpyKTypy

o6pasyoq r4xcc. co eAuHeHraft . AxryanbHocrr pa6orsl o6ycnoueHa nrr6opont

o6rercroe uccne,qoBanlafli HII,IIIIIHa u L-cepuna, KoTopble BXoA{T B cocTaB

olpoMHoro MHo)Kecrna 6emos u 6uororuqecKr4 aKTUBHrIX coegnHeHufi,

) racrByror B pa3Hoo6pasnrrx ruera6oluqecKl4x npoqeccutx, ucnoJlb3ylorct B

cocTaBe neKapcTBeHHbIx [pelapaTon. Kar npocrefturue 3BeHbfl 6elrcon u

rrenrra,{oB 3TH aMr4HoKllcJrorbr rBrtlorc.fl yAo6urrnr}I MoAeJIbHbIMIl o6rextauvrpv

u3) reHI,II4 6onee cJIo)KHbIx 6uofioru.recK]rx cncTeM. IrlccleAon anurfl.

MoneKynrpHbrx colefi n cMerrraHHbrx KpHcrarIJIoB B HacroflIrlee BpeMt uHTeHcrrBHo

BeAyrcfl He roJrbKo c rlenbro yJrlrqlreHIa.fl csoficrn SaprraaqeBTlaalecKl,rx flpenaparoB

Ha I,rx ocHoBe, Ho I4 AJIS BbIflBJIeHIIt Bo3MoxHocreft CosAaHlaS. HoBbIx

$yHrrlraoHztrrbHbrx Marepr4€rrron. floH-atHo, tITo uo4o6nue HccneAoBanvs.

.fl BJUTIOTC' HaIIpaBneHI{eM, .OTKpbIBaIOqLIM nytu Anf, CUHTe3a BeIIIeCTB C

3aAaHHbrMra ceofi crsaMr4, trro rBJrrerct vpeserrvafi Ho aKTy€urnofi saaa'refi .

HayrHar HoBlr3Ha pa6oru He Bbr3brBaer coMHenufi.u 3aKJIIolIurcTc.l B Tex

HoBbrx AaHHbrx, Koropbre rron)^{eHbr AlrccepraHroIra. Oco6o cneAyer orMerurb

BnepBbre BbrrBneHHyro 3aBr,rcr4MocTb KpI,IcTiuInI,I3aIIU[ pa3Hbrx nOlnUOp$Hux

rr,ro4u$ura\uit rnuur4Ha or Ao6aeor rap60uoBblx KI{cJIor I{ oT cnoco60n ra

t



ycnoBl{ft [poBeAeHr{r KplrcrurJrnr43aT\uu. Bnepnrre uccneAoBaHa ponb BoAbI B

MexaHoxnMr,rqecKoM cr4HTe3e MoneKyJrflpHblx coJlefi e cucreue L-cepun -

IrlaBeneBafl KpIcJIora. ,{uccepraHToM c coaBTopaMu noJr} reHrr 5 nareuroB Ha

cno c o 6rr noJr)4l eH I,I fl . y -r nr4rrvrH a, rrro rolKe tBnt erc.s H e c oMHeHHbrM

AOKA3ATCJIbCTBOM HOBI'I3HbI IION}^IEHHbIX PC3YNbTATOB.

fluccepraquoHHarl pa6ora pI3JIo]I(eHa Ha 11,6 crpaHI{II€x MaITTI{HonI,IcHoro

TeKcra u cocrolrr u3 cneAyroulx pa3AeJIoB: BnegeHrae, O6sop nr4Teparyprr (ruana

1), SrcnepraMeHr€urHarr qacrr (mana 2), Peaynrrarbr Ia o6cyx4enns. (rnanrr 3

<I4ccregoBaHr,re Kpr{crarrnr43arlr{Lr rn[II]IHa B rrpt4cyrcrBrlu rcap6ononblx KI4cJIoD)

w 4 <<IzIzyteHlre cucreMbr <L-cepraH -ulaBeneBar KrlcJloro), 3arurcqeHr4e,

Brrno4rr, Enaro4apHocrr,r, Cnucor nureparypst (236 ccruox) I{ AByx

flpuroxeunfi ; co4epx<rdr 3 9 pucyHlt on, 7 ta6nraq.

Anrope$epar rronHocrbrc orp€DKaer Bce ocHoBHbIe rIoJIo)KeHLIt

Aucceprarluonnoft pa6orbr.

Bo BeeAenr,ru o6ocHoBana aKTyanbHocrb Lr HoBpr3Ha pa6orrr, u3Jro)KeHbr

qenn v 3aAaqt4 uccne,qoBaH.vla, ocHoBHbre [oJIo]KeHI4.fl, BbIHocI,IMbIe Ha 3aIIII,ITy,

rprrBeAeH cnr{coK rry6nuraqufi no reMe AI{cceprarIHH.

B frase 1 upegcraueH o6:op nllTeparypu. {anu ocHoBHbre noHrrl{t u

TepMLrHbr, Kacarorquecfl HH)KeHepuu KpI,IcTzIJrJroB, onncaHbr TLlrIbI

Me)KMoJreKyJrrpHbrx cnssefi B MoneKyJlflpHbrx Kpr{crrlJrJrux, [pr4BeAeHa

rnaccufr uKarl[r MHoroKoMrroHeHTHbrx rBepAbrx crrcreM. Oco 6oe BHr,rMaHHe

yAeneHo rBJreHlrro uonrarrnop$r,r3Ma - orrllcaHbr rr,rnbr nonuuopSr,r3Ma

MoneKyJrrpHbrx coeAuttertuit r4 olreHb rzHTepecHufi SenorraeH (ucrre3aroullrx>)

norurvrop$Hbrx MoAr4Suraqraft. flo4po6no paccMorpeHbr MeroAbr Kpr4crirJrJrr43arlr4r4

nonlarraop$Hbrx MoAr{$nraquft, MoneKyn[pHbrx coJreft u co-rpr4crur.rrJroB r,r3

pacrBopoB, pacrrJraBoB lr MexaHoxrrMuqecKr4e MeroAbr cHHTe3a. fian o6sop

npuMepoB co3,{aHLIr @apuaqeuTuqecKl{x [peuapaToB c 3aAaHHbrMrl ceoficrnarlu

MeroAaMpI co-Kpl4crarrn vr3ar\vrr4 aKTpIBHoro $aprraarleBTr4qecKoro KoM[oHeHTa c

rcoSoprraepolra. I4cxopr'la3 anaJrv3au3BecrHbrx AirrrHbrx, aBTop o6ocHonrrsaer



Bbl6op o6rerron rd HanpaBnenvrfl rrccJreAoBartuit. Cne4yer orMerlrrb, rrro

rloAaBntlolqee 6oluul{HcrBo ccbIJIoK B nlrreparypnou o6sope coBpeMeHHbre, a

oKoJro rpliAllaru Aarlrpylorcs20l3 u2AA rr., qro [oAqepKr.rBaer aKTy€trrbHocrb

reMarr4Kr4 ArdcceprarlraoHnofi pa6orrr E.A. Jlocena.

B erccnepkIMeHTa.rlbHoft .ractn (fnana 2) oxaparreppr3oBaHbr r,rcnoJrb3yeMbre

r pa6ore peaKTI4BbI, orllcaHbl MeroAbI HccneAoBantutrt, MeroALrKu vycnoBr4s

upoBeAeHut 3Kcn epI4MeHToB. flpune4eno KparKoe onucanlre cnerlr4arrbHoro

o6opy,uonaHr4fl, (nu6paqraonHbre MenbHurlbr Retsch Cryomill n Spex-8000), Ha

KoropoM npoBoAr{,Jrr{ MexaHoxuMuqecKr,rft cHHres n npn6opoB, Ha Koropbrx

[poBoAl{n}Icb MoHoKprlcTtulbHbre r4 noporxKoBbre peHTreHoBcKr,re 3Kcrrep}rMeHTbr

(n rorra qucre npn BbrcoKr{x AaBneHurx rd Hr.r3Kr,rx rerraneparypax).

fraea 3 pas4eneHa Ha 2 pasyena. B nepnoM onlrcbrBarorcr pe3ynbrarlr

3KcnepLIMeHToB rlo I43) reHLIIo BrusHur 4o6anor rap6onoBbrx Kr{cJror Ha rrpoqecc

Kprrcr€rrrJrv3a\w uoluuopQHbrx MoAH(pnrcaqraft rnuqr,rHa r43 pacrBopoe (upu

MeAJIeHHoM Llcnapenvrvt v 6rrcrpou oczDK,qeHr,rr,r c [oMorqbro pa3nr{qHbrx

opraHlrqecKr4x pacrBopurenefi), B orcyrcrBr{u }fl{AKofi Sasu upu

MexaHoxl{Mu.Iecrofi o6pa6orre KaK cMecl{ KoMrroHeHToB, TaK r,r orAeJrbHbrx

KOMTTOHeHTOB, rrpu BbrcoKoreM[eparypHofi pacnrurarenrnofi cyruKe.

flpra uerueHnou Hcuapennu : rroK€BaHo, rrro ne6olrruue.4o6anxn

rap6ononbrx KI,IcJIor raKI,IX KaK rrIaBeJIeBas, MarIoHoB€uI, flHTap:nafl, MaJrer4HoBaiI,

L-q6roqHaf, K BoAHoMy pacrBopy rnr4llldna cnoco6crByrcT Kpr4cralrnv3al\ar4y-

TnHIII{Ha, TorAa KaK rnyrapoBat u opro$rareBaf, Kr4cJrorbr He oKa3brBaror

no,4o6Horo sogAeficrBtrr.

AJrq MexaHoxr.rMr.r.recrofi o6pa6orKil cyxrp( cldecefi: ycraHoBJreHo, qro re

)Ke KI4CJIOTbI, KOTOpbre I,IHLIqUnpOB€LJIU Kpr,rcT€rJlnpr3arlulo y-rnHrIHHa B pacTBope

rIpI4 MeAJIeHHoM rlcnapeHl,In (qaneleBar, ManoHoBarr, sHTapHzrs, MarreuHo Fias., L-

s6ro.rHar), cuoco6crBoBaJrr4 rrpeBparqeHr,rro o,-rJrvrrltrHaB y-rnLrrIHH flplr

coBMecrHofi IrlexaHoxl,IMl,Iqecrofi o6pa6orKe KoMnoHeHToB. BrrsnreHo Harrnrrr,re

LIHAyKIIIIoHHoIo nepHoAa IIa KI,IHeTLIqecKLIx KpI4BbIX [peBpalqeHl4t CI-UIHTIHHa B



T-rnnItrI.{H B cJr}4lae Ao6aBoK MarloHoBofiu rturapnoft ruclorrr. Ha rrpnMepe

M€lrloHoBoil rracnorrr [poAeMoHcrpplpoBzlno, qro Sarcroparrar{, BJrlrxrorr1vM:a Ha

AJrlrreJrbHocrb LrHAyKrIuoHHoro [eprroAa, rBJr{rcTcr ycJroBHr r,r [apaMerpbr

MexaHoxl4ranqecrofi o6pa6orxu, KoHTpoJrrlpyr Koropbre Bo3MolKHo 3Harrr4TeJrbHo

yMeHbrrruTb rrHAyKrllloHHrrfi nepuoA.

IIOMOIIIbIO

opraHuqecKnx pacrBopurereft TaKHx KaK arleroH, grarroJr, TerparlrApo$ypan,1,4-

4uorcaH): froKa3ano, qro B 6onrrunncrne cnlruraeB (oco6enno HarnrAHo sro

npoAeMoHcrprlpoBaHo npu HcnoJrb3oBaHr.ru 3raHoJra u 1,4-guorcana) Ao6anra 5

uott.o/o uccneAyeMblx KI4cJIor (sa pIcKJIK)qeHueM rqanenenofi, nrrsrrnarorqefi

o6pa:onanue y-rnraqI,rHa) cuoco6crnyer o6pasonanurc B-rnraqrana. Analug

pe3ynbraroe sroft cepr'zozt sKcrIep[MeHToB u ceplrra gKcnepr,rMeHToB no 6ucrporray

ociDKAeHuIo I43 pacrBopoB c BBeAeHIIeM 3arpaBoK olpeAeneHHbrx uonuuopQunx

rrao4nQl4 a\uit TJII4III,IHa uo3BoJrI,IJr cAeJlarb BbrBoA, qro rtpu Kpucrannu:aqraH B-

rnullrrHa orIpeAeJrflrcIqLIM $arroponr tBJrrercr cKopocrb 3apoAbrrrreo6pasonauvrfl., a

.uo6asrcoft rap6oHoebrx KI,Icror AoMnHlrpoB€riIo o6pasonanue y-MoArr$uraqull

rJrI,IqIaHa (rpoue pacrBopa c Fryraposofi Kr.rcrorofi), qro B rlenoM coruracyercr c

AaHHbTMH rro r43orepnau.recrofi KplrcrurrrJrlrcarluu.

B Clyrrae Kpr,rcrarrnv3a\nv o,- u T-rnuqlrHa - cKopocrb pocra KplrcrzurnoB.

flpn ebrcororeMneparypHoft pacnHrr.ruemHoft cyrure pacreopoe rrr.ruuHa c

llo pesynbraraM 3roro p{BAeJra pa6oru c0opruynupoBaHbr rrepBoe, Bropoe,

Tperbe 3alquIrlaeMT-Ie rroJrolKeHur u 1,2 u 3 nrrno4rr.

Bropofi pa3AeJr f.nanrr 3 nocnsrqeH r{3)nreHr,rro BJrurHl,rx yclonufi

Kpl4cruuulusulr4u (err6panrr re )I(e 4 rraeto4a Kpr{craJrJrur3lr\uvL Koropbre

ncnoJlb3oB€trllrcb rlpll pI3) reHEV Kpr{cr€Lrrnu3arlu}r noJrurMop$nux uo4ra$ura\vir

Innquua) Ha rlpoqecc IIon] reHlrr MoneKynflpHbrx coJreft u cuenaHHbrx

KpLIcraJrnoB rnIaIII,IHa c lllaBeJreaoft, MaJIoHoBofi, rrlaleunosoft u rrryraponoft

ruclotofi npl4 crexuoMerpwtecKoM coorHorueHul,I rJrr{r{un - rap6oHoBaJr Kl4cJrora.

YctanoereHo, qro rpl4 MeroAa clrHTe3a (rrae4nenHoe r4cnapeHr.re, coBMecrHiu{



MexaHr{qecKafl o6pa6oTKa lr BbrcoKoTeMrrepaTypHar pacrrbrnr,rTeJrbHiur cyIIIKa)

AJr-rr KrDKAofi H3 Kr{cJror 3a r{cKJrroqeHr,reM lqaBeneBofi upunogxr K oALIHaKoBbrM

pe3yJrbraraM: Kplrcr€rflnr,r3yrorcr MoneKyntpHbre coJrl rracnrrft MuuroHar ra ruclrrfi

Muurear rnrrquHrrrr r,r co-Kpr4cralrn rnprqvrurrfl c ruryrapoeofi rcplcrotofi. B clyqae

rqaBeneBofi ruclomr HcxoA Kplrcrarrnu3arlr4vr 3aBr4ceJI or nrr6panHoro Merora

cLrHTe3a. flpu rpncraJrJrr{3arlulr MeAneHHbIM prc[apeHl{eu o6pa":yercs rl4crblfi

oKcarrar rnurlr4Hlrrr $opuu I, a ero $opua II - npn BblcoKorelraueparypHofi

pacnbrnlrrenrHoft cyrrrKe; rrpz coBMecrHofi MexaHrrrrecroft o6pa6otre non)n{Irnl,I

cMecb KtrcJroro oKcarrara rJrr,rqnHlrr Sopnru I ra orcanar 6uc-rnnqvHwfl,. Llsyrenne

npoqeccon 6rrcrporo ocCIKAeHrax (c I4cnoJIb3oBaHlIeM ar{eroHa }I

rerparr.rApoipypana) rroKailalIo, qro B 6omurrancrBe cJr)4IaeB Kpucralnlr3yrorcq

uolurraopQHbre MoAlr$raraquu rurr4rlLrHa, a He conu IaJILI co-Kprrcr€trlJrbr. flpone4eno

cpaBHeHre crpyKryp KHcJIoro oKcaJlara rrILIqIIHLI{ ipoptr,tu I u II .

B grolr )Ke pa3AeJre coAep)Klrrcr cpaBHaTeJrbHbrit auattus rpex Ll3BecrHbrx

Ha ceroArrr crpyKTyp co-KpLIcrzIIrrIoB rnrrlluHa c rJryraponofi, D,L-nuHHoft u

oproifranesofi rulcnorofi, Koropbrfi norasar pa3nraque ylaKoBoK MoJreKyn B erl4x

Kpr4cTurrrnax - Harruque ToJrbKo reTepoMoJleKyffpHbrx B3aI4MoAeLIcTBlII4 B co-

Kplrcrarrne rnurlrrHa c rJryraponofi ruclorofi u rerepoMoneKyn-upHblx LI

roMoMoJreKyJrflpHbrx B3alrMoAetrtcrsutrT B co-KpltcrarrJrax rJrlrrlr4na c D,L-nuuuoitu

opro$ruenoft rcncnorofi. flonyreHbr AaHHbre rro H3MeHeHrlro napaMerpoB I,I

o6reuon gJreMeHTapHbrx rqeeK, AJrr,rH BoAopoAHrrx cssgeft AJrr co-Kpucr€trlJloB

rJrlrquHa c D,L-eunHoft u oproipraresofi rrzcnoroft rrpu rroHr/DreHvrpr reMneparypbl

or 293 ao 100 K, cnn4ereJrbcrByKlrque o6 orcyrcrBlrn Sasonrrx nepexo.qoB I,I

HeH3MeHHociH rlBrlTTepr{oHHoro cocrotnl4fl rnIlIII,IHa B gToM AI,Iala3oHe

reM[eparyp. Eun u3)rrreH oTKJILIK crpyKTypbl co-KptlcrtulJla r:ILIqUHa c D,L-

eraHHoft rucnoroft Ha noBbrrrreHue AaBJIeHlr.fl. O6HapyxeHo Harlurlue Sa:onoro

repexoAa (uprarr,repno rpu 0.4 ffla) c TIoHLDKeHI,IeM crIMMerpLILI crpyKrypbr I{

cra.moo6pa3HbrM H3MeHeHLreM napaMerpoB gneMeHTapHoft s.refi Klr.



SrcuepuueuTbl c IIHKJTI4poBaHLIeM AaBneHr4r [oKa3aJru, qro sror Sasonufi

[epexoA flBrfleTa , oopaT[rMblM.

flo pesynbraraM Broporo pa3AeJra HraBbr 3 clfoprr,rynupoBaHbr 4, 5 u 6

3AIUHIUAEMbIE IIOJIO}KEHH'.

B rrtaee 4 onncanrr sKc[epI{MeHTbI no H3)^reHr.rro BJrnrHu.s cnoco6os

BBeAeHI,It BoAbI (lu6o B cocraBe KpllcrannorlrApaTon L-cepuHa u ulaBelenoft

KHcJIorbI, nu6o B BuAe xIa4xoft no4rr) npu [poBeAeHuv MexaHoxr,rMr4qecKoro

cI{HTe3a MoneKyntpHbrx coJrefi L-cepraHa co rqaBeJrenofi xr,rcnorofi. PlcnonrsoBaHo

rulTb pa3JII{rIHbIX rcou6unaqufi nne4eHrat BoAbr. 3rcnepurraeHTbr rrpr{ KoMHaurofi

TeMnepaq{pe rloKa3zuln, qTo pe3ynbTaT MexaHoxr4MurrecKoro cI,rHTe3a 3aBr{cr,rr or

orHoclrreJrbHoro KoruqecrBa BoAbr, BBeAeHHofi e cucreMy. Aff cpaBHeHr.rt

npoBeAeH MexaHoxunau.Iecrufi cHHTe3 npr{ TeM[eparype ]Kr.rIKoro a3ora r{

roKa:laHo, uro o6pasoBaHue I n tr Soprrarr MoneKyJrrpHoft coJrH Ar4TvrIlpafia

oKcarlara 6Iac-L-cep vHufl, [L-serH]2 [ox]' 2I{zO rrpoucxoAur ArDKe B rrpucyrcrBr4r4

3aMopox(eHnoft BoAbI. floxasan rocrerleHnrrft uepexoA II $oprrau AprrprApara

oKcarrara 6Iac-L-cepvrnvtfl [L-serIIl2[ox]'2I{2O n lfoprray I upu xpaHeHr4r4 cMecr4

MoHorI,IApata L-cepuilavr AHrlrApara IrlaBeJreBofi rcprcroru. [nx conocraBJreHr4n

pe3ynbraroB rrpoBeAeH cI4HTe3 MoJreKyJrtpHbrx coreft L-cepuna z rqanelenofi

KUTCJTOTbT MeTOAOM BbTcoKoTeM[eparypnofi pacurrJr]rreJrbHofi cyruru u

BbIcam,IBaHus. BbruorHeH Aerarlrnrrfi aHaJIrr3 Kpr4crarrnurrecKax crpyKTyp 3Tr/rx

AByX UOlrarr,rop(fHbrx MoAraQuraquft. Pesylrrarbr Bcex orr,[x sKcnepvMeHToB

no3BoJrlrJru cAeJrarb BbrBoA, qro rrorr.rMop$nar rrao4n$ur u+rs tr [L-

serH]2[ox]'2H2o flBJltercfl KI,IHerIaqecK]I KoHTponnpyeMbrM npoMexyrorrHbrM

rlpoAyKroM B peaKquIa o6pasoBaHrdr I uorunaop$nofi nao4ra$ur<ar\vrr4 r,r3 rprAparoB

L-cepuHa H rqaBeJrenoft rzcnorrr.

flo pesyrbraraM srofi uraBbr pa6oru c$oprraynupoBaHsr ceAbMoe, BocbMoe

pI AeBrroe 3arru.rrqaeMbre noJrolr(eHlrlr, 4 u 5 BbrBoAbr.

He l,rory He orMerr{Tr Ba)Knrrfi pas4en Ar{cceprarluu (xorr Eerenzft

Alercan4poBllq u rIoMecrI{JI ero n flpruoxeHlre I), racaroquitcs racurrranvrfi



6uororur.recrcoft aKTlrBHocrlr rropomKoB rr rroJD reHHbrx rr3 Hero pacrBopoB y-

rnuqnHa B sKcrrepuMeHTax in vivo in vitro, Koropbre rroKa3arru ynlqrueHHyro rro

cpaBHeHrrro c q,-rJrHrIr{HoM 6uoarrusHocrb. [1tt uccneAoBanur 6um,r

npeAocTaBJIeHbI nopoIIIKLI, noJ$ IeHHbIe c ) IeToM pe3ynbTaTon Hactoarqefi

pa6orbr. 3ro rprcar zlnrocrpaqun npaKTlr.recroft 3HaquMocrll BbrrroJrHeHHbrx

uccJreAoBaH''IId.

Cne.4yer orMerr{Tb muporuft oxBar lrcuonmyeMbrx B pa6ore MeroAoB

cprHTe3a H BapbrlpoBaHue ycronuft rrx ttpoBeAenvrfl,, qro no3BoJrlrJro noJr5ruurb

orpoMHbrft uaccun gKcrrepr{MeHTarrbHbrx AaHHbD(. ,{ocronepHocrb rroJrylreHHblx

pe3ynbraros u o6ocHoBaHHocrb BbIBoAoB He Bbl3brBaer HlIKaKr/rx counenraft.

flo pesynbraraM pa6oru ony6wtroBano 7 cra'reit B orerrecrBeHHbrx pI

Me)KAyHapoAHhrx Ha) rHbrx xypHarlil(. flpe4craBJreHo 15 lor.iranoB Ha

MexqyHapoAHbrx roH$epeHr{unx. E.A. JIoceB rBJrrercr coaBTopou 5 uareHroB

PO.

Bonpocu I{ KoMMeHTapvu:

l. Bo Bne4eHun rpr xapaKreprl3aqulr HoBH3Hbr pa6oru (crp. 6) anrop rI4IrIer:

<<Bnepnnre cLrHTe3upoBaHbI rt crpyKTypHo oxapaKrepu3oBaHbr

AB)DKoM[oHeHTHbre MoneKyntpHbre Kpr4crzrJrrrbr rJrrlrlrrna c M€rJroHonoft u

rnyrapoBofi ruacroravn [18, 23]>>. K coNareHlrro, AaJree B TeKcre

Ar,rccepTarlr4lr Mbr He HaxoAlrM cTpyKTypHbrx xapaKTepucTlrK gTlrx

coeAlrHeHuit u ux nogpo6noro orrucaHrar.

2. rlerr,r o6ycroueH nrr6op roft unu unofi nH6paqr,roHHbrx MenbHrarl npu

rrpoBeAeHr{}r MexaHoxuMr{qecKax 3KcnepuNaenros?

3. Vs orrucanvs. gKcnepr4MeHToB rro Kpr4crruurvsar\uvr MeroAoM

u3orepMuqecKoro r4cnapeHufl H3 pacrBopa (crp.45, 46) cregyer, qro B

KaqecrBe,qo6anorc 6unu nrr6paHrr BoceMb rap6onoebrx KutcJror : vKcycHarr.

Iq aB eJIeB urfl , MaJI oHoB afl ., flrtT apHuul, rJr)irapoB a{, MarIeLIHo B as r L- 16 loqHas. Lr

opro-$ranenaa (ra6n. 3). BuroAbr cAenanbr orHocprreJrrHo ceMpr KlrcJror:

IqaBeneBofi , uarononofi , xnrapnoft , ua.nennonofi , L-.fl 6ro.rHofi , rcoroprre



c[ocoOcTByIoT KpucTzIJInu3aWu Y-[onllMoptpnofi rvro4raSnra\prr4 r;rr{rlt4rra

n rJryraposoit u opro-Qraneeoft, He oKa3brB€rrorq[x no4o6Horo Aeftcrea.fi.

Karono nos4eficrnue yKcycHofi xncnorrr ocraercr roJrbKo raJlarb.

4. rlena o6ycnonueu nrr6op HMeHHo 3Trrx KlrcJror B KarrecrBe.uo6anor?

5. Xors Bce pe3ynbrarbr 3 rrtaebr Ar4cceprarlur{ ocHoBbrB€uorcr Ha

peHTreHo$a.ronorra aHaJrvr3e, n erofi rJraBe He rrprrBeAeHa HH O.qHa

nopoluKorpaMMa. Ouenu4Ho, qro I{x orpoMHoe KoJrr,rqecrBo, Ho xors 6rr

KaKr4e-TO Tl,rflr4qHble cneAoBulJro IIpHBecrz. 3Aecr ]Ke BoEpoc: KaKoBa

IlorpeluHocrb olpeAeJIeHI{t orHocureJrbHoro coAep}r€Hr,rr pzBHbrx Sas no

loporuKonuu 4rE$paKTorp€rMrrlarra?

6. KaKoea Bocnpou3BoAr,rMocrb pe3ynbraroB B oKcrrepuMeHT€rx rro

<<6rrcrporr,ry) ocarrAeHzro r43 pacrBopoB c rroMoulbro opraHprrrecrux

pacrBopr{releft?

7 . crp. 55. (....BaprrapoBaHr{e uapaMerpoB rrpoqecca pacnbrnurenrnofi

c)[rrK]r, TaKlrx KaK cKopocrb rroroKa pacrBopa, TeMrrepurypapac[brneHH, H

KOHTIeHTp A\Us, pacrBopa rroMoraer co3Aarb 6laroupnrrHbre ycnoBHr An
Kplrcril.Ilr rr3aIlrru rpe6yerraoft nonuuop$no fi rrao4u$ uraquu >) . cne4yer

cKatarb, qro B 3TOM naparpatfe orucaHa oAHa cepurr 3Kcrrepr4MeHToB, C

coBeplneHHo onpeAeJIeHHbIM ua6oponr [apaMerpon, 6es KaKoro -Jrr46o ux

BapbHpoBaEvtfr' [osToMy ocTaeTct ToJIbKo BepI{Tb aBTopy Ha cJIoBo.

8. Pucyuor 30, crp.74. Pucyuorc npu3BaH npoAeMoHcrpupoBarb yBeruqeHr4e

c Kopo crH Ae n{Apar arruu M oHo rHApara L- cep vHa npv Ko HraKTe c

[opoIIIKoM ALIrI,IApara IqaBenenofi KucJrorbr rro cpaBHeHrlro co cKopocrbro

Aeru.qpaTalluvr IIpu XpaHeHvII/t, Ho He yKa3aHbI BpeMeHHbIe [poMe)KyrKI4

Mexqy cHLIMKaMH, qTo He no3BOJIteT OqeHI{Tb yBenuqeHr{e cKopocTr4

Aerr.rAparar\w.

9. flpu naun canunpocrpzlrrcrBeHHbx rpyn[ cuMMerpr,ru o6qeupr,rH{To

6yrnu o6osHa.rarb Kypc[BoM.



Kporr,re opSorpaSuqecKr,rx oruu6or, Koropbrx HeMarro, ecrb r{ Sarcruuecruae,

AorryqenHble tBHo trs- 3a HeBHEMareJIbHocrE. flpune4y HecKonEKo rpuMepoB :

B rroAnlrcra K pr4c. 30 narr qr,rraeM: (...(6) flopomoK Arrrr{Apara ulaeenenofi

KLICJIOTbI NPUBOAI4TC' B KOHTAKT C AVTIIAPATOM IqABCNCEOft KHCNOTbI)); B

rroArr{cr{ K prrc. 22 nporryryeHa Hyr!{epauus BoAopoAHrrx cn-f,sefi; n ra6nuqe 6

MHoroKparHo )ma3aHa ourn6o.{naa Soprrayla L-cepvnq, Haprac. 36(a), (6)

rlpvBeAeHu trilK creKrpbr AByx iboprut Aurr{Apara oKcarrara6uc-L-cepuuutlL-

serlll2[ox]'2$O, Ho He o6osHa.reHo, raroft r43 Hr/rx Ha pr{c. 36 (a), a rarofi na

36 (6).

Bognurulle Borlpocbl I{ 3aMeqaHtrs, He cHlr}Karor rleHHocr}r Ar4cceprartruonuoft

pa6oru E.A. JIoceBa, rrpeAcraBJurrorqefi co6oft 3aKoHqegHoe HayrrHoe

nccJleAoBanllz'e, B€DI(Hoe KaK c Syn4arrrentalrnofi, TaK H c npaKTraqecrcofi TorrKr,r

3peHuf.

,{uccepraqux <<I4cctteAoBaH}re KplrcrzrrrJrr{qecKr/rx @as, o6pasyrorqr4xcr B

cl4creMax (rnuIII{H - rap6onoBzur KracJroro) r4 (cepr{H - rcap6oHoBuur Kr{cJroraD

orBeqaer rpe6onauusra n.9 <tlloroxeHl4-rr o noprAKe rprlcylKAeHnfl )rqeHbrx

creueHefi> (n pe4axqlru EocraHoBJreHl4fl flpannrenbcrBa Poccuficr<oft @e4epa\vLt

or 24.09.13 llb842), a ee aBrop EsreHlrft AnercaH4poBurr Jlocen 3acJr)Drr4Baer

rrplrcynqeHlrt ]n{eHofi crenenr.r KaHAuAara xr4MraqecKr/rx HayK no cnequarrbHocrr4

02.00.21 - xr.rMlr.{ rBep,qoro reJra.
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