
OT3bIB

o®uKuanbnoro onnonemTa BacuJlescKoro(:epreH(1)paHueBHqa

Ha ,quccepTaunonHyio pa6oTy ('eMeHOBOA AHHbiMuxaRilonnbl

<<CnnTe3 n CBoiicTBa (1)Topcofiepuimuiux ilya.UKnnKap6onaTOB>>,

npencTaBJleHnyK) na coucKanue yqeHou CTeneHU Kan/In;lara xnMnqecKUX nayK no

cneuuanbnocTn 1.4.3. OpranHqecKaH XUMUX

AKTyaJlbnocTb TeMbi finccepTauww. OpraHuuecKue ;lHaJTKHJIKap6OHaTbl

siBJiSK)TCH nlHpoKO nccJle/IOBanHbIMkl, BocTpe6oBannbIMll, HeTOKcnqHbIMU

opraHHqecKHMH coe;lunennsMU c MapKHPOBKOH <<3eJieHble xnMuqecKue

nenlecTBa>>. B TO BpeMH KaK ®TopupoBaHnble ,quaJIKUJIKap6oHaTbl XBJISiOTCn MaJlo

H3yqeHHblFvTH coe,quHeHUfiMU, HeCMO'i.PH Ha nepcneKTnBy HX HcnoJlb30BanHn B

KawecTBe KOMnOHeHTOB pacTBopon )neKTponuTon xuMuqecKUX UCTOqHnKOB TOKE c

yJlyqmeHHbIMH xapaKTepucTUKaMn. }l3necTnble cnoco6bl no.nyuemus

®Topco;iep)Kaninx /lnaJIKUJIKap6oHaTOB orpaHuqeHbi B3pbIBOonacHbIMH H

TOKcuqHbiNlu MOTO,Kami. PeaKKun, B KOTopble cnoco6Hbl BCTynaTb

nOJln(bTOPUPOBaHHble .anaJIKHJIKap6onaTbl, onucanbi JinUJb B e/IHnHqnblx

ny6;iuKaKuxx. B aToM CBn3n, fema ,auccepTaHuonnoa pa6oTbl (l:eMeHOBoi AHHbi

MHxaaJloBHbl, nanpaBJleHHOH Ha cunTe3 H u3yweHue peaKuuoHnou cnoco6nocTU

®Topco,ueplKaiHnx ,KuaJTKnJIKap6onaTOB, 6e3ycJionHO, HBJiXeTCH aKTyaJtbmoa.

06bbew H CTpyKrypa pa6orbi. ,ZjuccepTaunouHax pa6oTa u3JIWKeHa Ha 119

crpaHuuax. OHa noc'rpoena Tpa,auljnoHnbIM cnoco6OM H cocTouT u3 BBeAeHnX,

iinTepaTypnoro o630pa (I'JlaBa 1), o6cyKneHUH pe3y;lbraTOB (I'JlaBa 2),

3KcnepHMeHTanbHOA qacTU (I'JlaBa 3), 3aKJlmqeHUZ H cnucKa uuTUpyeMOA

ituTeparypbi(189 ucToqnuKOB).

Cozxepuimnue pa6orbi H ee Hayqnam noBnlna. B no/jpO6HOM

.nnTeparypHOW o630pe (I'Baba 1) paccMO'rpenbl KaK TpannunonHble, TaK n

conpeMenHbie Memo,qbl noJiyuemux He(bTopupoBaHHblx H ®Topconep)Kaiuux

/tuanKnJIKap6oHaTOB. llpoanann3nposana peaKHnonnas cnoco6HocTb neKOTopblx

npe/ICTaBHTeJleu KJiacca ,aHaJIKH.nKap6onaTOB H c/ieJlaH BbIBO,H o He;locTaToqno



n3yqenHOM cuuTeTuueCKOM noTenuuane noilm(bTOPUPOBaHHblX

/tuanKUJiKap6OHarOB. }'IMeHHO Ha ocHOBaHnu JiuTepa'iypnblx /(aHHblx Annoy
MHxaRJloBHOH 6bIJln CAe.naHbi BbIBO/jbl o Heo6xoAUMOCTn c03;lanux UOBblX

6ec®oci'eHnblx Memo/IOB cunTe3a nOJiU®TOpnposanHblx /lnaJiKUJIKap6OnaTOS n

HCCJle,qOBaHHg HX CHHTeTHqeCKOI'O llOTeHllHaJla9 CTaBUIHe KJTK)qeBbIMH 3azjaqaMi'i

/tuccepTaKuoHnoro uccJle/loBaHux.

B I'JlaBe 2 npHBe,aeHbl H o6cy)K/ieHbl pe3yilbTaTbl co6cTBeHnblx

nccile,QOBannn ('eMeHOUOU A. M. OcnoBHbie ycuJinX coucKaTe.nsi 6bIJln

HanpanJieHbl na pa3pa6oTKy cnoco6oB noJiyqenux QTopco.qep)Kanlnx

RnaJTKnJIKap6OHaTOU n HCCJle/loBaHHe ux cunTeTuqecKoro noTeHHHaJla. H.a

nepBOM crane B paMKax noucKa 3KOJiOTUqeCKU 6e30nacmbix MOTO/lon cunTe3a

ueJleBblx coe,qnHenna, no/ipo6HO HCCJle,KOBaHa peaKuuii nepe3Tepu@uKauuu ps/la

/lnaJIKUJIKap6OnaTos TeJIOMepnbIMn cnnpTaMU. BbixBJienbi OCHOBamUii,

o6ecneqHBalOlllHe Han6oJibinyK) KOHBepCHK) n BblcoKylo CeJleKTnBnOCTb

o6pa30BaHux necuMMeTpmqnOTO npo/lyKTa nepe3Tepu®uKaunu. Cite,nyiOiuUM

manor\l B pa3BHTnH HCCJle/IOBanHX CTana pa3pa6oTKa HOBoro cunTeTuuecKoro

noAxoAa K nOJlyqennlO no;in(bTopupouanHblX AuaJIKUJIKap6oHaTOB, na ocHOBe

nocJleAOBaTeJlbHblX peaKKuu nepe3repu(buKaunu: cnaqaJla ailKOKcn,KOB

TUTaHa(IV) @Topco/lep)KanjnMH cnnpTaMU, laTeM /tu®eHUJIKap6onaTOM. AnHoi

MHxaAJloBHOH B ;locTaToqnou Mope H3yqeHa peaKKuoHnas cnoco6HocTb

@Topco;lep)KaiHux /tuanKUJIKap6OHaTOB c aMHnaMH H cnnpTaMn9 B TOM qHC.ne

BblCOKOMOJleKYJlnpnoM npupo/lbi. llpoBeAeno cpaBneHue aKTUBHOCTU

$Topco;iep)Kaniux ,nHanKHJIKap6onaTOB c ne@ropupoBaHnbIMU aHanoraMU. TaKUM

o6pa30M, B pe3y;lbraTe npouezlenHbix cuHTeTuwecKux pa6oT CeMeHOBOd A. M.

pa3pa6oTanbi Robbie no,Kxo.qbl, n03BOllnBunue nOJlyqnTb Ha ocnose /locTynnoi'o

cblpbn 6OJlbnl.loA ua6op KeJleBblx npou3BO,aHbix, B TOM qHc;le neH3Bec'rHblX paHee9

H npoBecTU oueHKy npoqHocTU CKJieuBaHns MeraJlnuqecKUX nJlacTUH

CHHTe3HPOBaHHbIMH B pa6oTe Kap6aMaTaMU.

B 3KcnepuMenraJlbnOA qacTU (I'JiaBa 3) npUBO,zliiTcx ,QanHble, Heo6xo,Rumble

Ails amanu3a nOJlyqeHnblX aBTopoM pe3yiibTaTon H npoBepKn ux AocTOBepnocTU



BbicoKasi /iocTOBepnocTb no.nyueHnbtx pe3yJibTaTOB H BblBO/loB o6ocnoBana

npuMeneHueM KOMnJleKCa coBpeMeHHblx nayunblx 3KcnepHMeHTaJlbHblx

noAxoAOB, BKJnOUaH cneKTpocKonHK) .SLIME c mono.nb30BaHueM pa3JIHqHblx

Memo;jUK, }'lK cneKTpocKonHm, penTreHo-cTpyKrypmbIA aHanu3, 3JleMenrHbli

aHa;lu3, ra30Bylo xpoMaTorpa(bulb H Mace-cneKTPOMeTPUto) a TaK)Ke

TepMOrpasuMeTpuuecKue Hccile/IOBanHil.

llpaKTuqecKasi 3naquMOCTb pa6oTbl cmx3aHa c pa3pa6oTKoa

3Q®eKruBHbix cuHTeruuecKnx noBxo.qos, n03BOilHTOHHX noJlyqarb na ocHose

;tocTynnoro cblpbH QTopco/iep)Kaniue ,qnaJiKUJIKap6onaTbi, Kap6aMaTbl, a TamKe

Kap6aJIKOKCUJtupOnanHble no;lu3TUJieHnoJiuaMUUbiu nOJIU(4-BUHnJI(benoJlbl).

ripe/IJIWKenHbie CeMeHOSOU AHHOH MHxaHJloBnoH no,Kxo,qbl n03sOJliiK)T

nonyqaTb npenapaTusHbie KOJIUuecTBa ue;leBblx coe,Qunenuu c Bblxo,KOM AO 95%,

6e3 ucnolib30sanuH KOJIOHOqnOU xpoMaTor'pa(!)uu. ycTanOBJleHa 3(b(beKTusHocTb

HCnoJlb30BaHHX Kap6aMaTOB, B TOM qHCJle BblcoKOMOJleKYJlilpnblx9 B peaKHun

OTBep)Knell 3noKcu;jnou CMOJlbi :),Zl-20. BblcoKaH npaKTHqecKax 3HaquMOcrb

pa6oTbl no,QTBep)K;laeTCH noJiyqeHueM 3-x naTenTos P(D, mapa6oTKoM

®TopcoAep)Kanlux ,KuaJTKnJIKap6oHarOB B KOJluqecTBe 6oJlee 30 Ki' /lila

noTpe6uocTeH poccHacKoro pblHKa, a hawke aKTOM UHe;lpennx pe3yilbTaTOB

KaHzlu/laTCKon /tnccepTauun.

lly6nHKaunn. llo Tome /luccepTaHnn ony6;lHKOBaHO 6 CTaTeA B

MUK/lynaponnoM n OTeqecTBemHbix )KypnaJlax, 3 naTenra P(D Ha H306peTeHHX, a

TaK}Ke 8 Te3ucoB ,QOKJla/los na Me)K,nyHapo/jnblx H BcepoccHACKnx KOH®epenuuiix.

llpune/leHnbiM cnucoK ny6iluKauuA y6eAUTeJlbHO CBHAeTeJlbCTsyeT o

3naquTeJlbHOU anpo6auuu pa6OTbl H sbicoKou oueHKe xuMuqecKUM coo6nlecTBOM

pa6oT asTopa.

TaKHM o6pa30M, Ha ocnOBannn aHaJIUla TeKCTa pa6oTbl H ny6;iuKaKua

aBTopa, MO)Kno KoncTaTHpoBarb, qTO nocTaBJ]euHbie ]leJIU noJlnOCTbn penleHbl,

ueJlb pa6oTbl /iocrurnyTa. ripe,acTaBJlenHbie B pa6oTe Hayqnble nonouKennu H

3aK.nioqenHn qeTKO c4)OPMFJlnpoBanbl, OHU SiBJlliiOTCZ o6ocHOBaHHbIMH H

noJlnocrblo OTpaKaioT noJlyqeHnble pe3yilbTaTbl.



.ZjnccepTauun xopouno HanncaHa n co/lepjKnT MunuManbHoe KOJIUvecTBO

oneqaTOK. Tly6iiuKaunu nOJIHOCTblO OTpmKaloT co,aep)Kanue /luccepTauun.

C'o;tep)Kanue aBTope(bepaTa cooTBeTCTByeT ocHOBnbiM n;lexM H BbIBO,qaM

/luccepTaKuu.

3ameqawnn.

XoTH pa6ora ;iuuneHa np nH nualibHbrx ne;locTaTKOB, no TeM ne Melee, no neu
MO)KHO CBenaTb cneAyioiuue 3aMewaHllg:

1. TloqeMy B3iiTO MOJibnoe cooTnouneHne eRupT : ,ljN'liK : KaTaJIH3aTOP ' 1 : 0.85
0.15, (CxeMa 2.1 aBTOpe(bepara)? llpo6onanu JIU npoBecru peaKuuFO c zjBOiinbiM

H36bnKOM cnupTa, qTo6bl nOJiyqnTb He CMecb, a o,qun npoAYKT /IBoAHoA

nepe3Tepu@uKauuu.
2. Hla 12 c'rp. aBropeQepara rosopnTc$ 'iTO B peaKUHH c aMunaMn,

QTopco/lep)Kanlue ,HAK iiBJIXiOTCn 6oJlee peaKHuommocnoco6HbIM H no

cpaBHenum c He ®TopupOBanHbiMn .HAK (CTP.12, Ta6;luna 2.8). )TO TaK, HO,

B03MUKnO, 6oJlee npaBHJlbno roBopnTb9 qTO cocTaB npo/lyKTOB 3aBHCnT H OT

npnpo/jbl aMHHOB(Ta6il. 2.8).

3. B pa3,neJle llepcneKTnBbi fianbneinneii pa3pa6oTKn TeMbi rOBOPHTCib WTO

cnHTe3npoBaHHbie coeMumeHUS MOryT 6bITb ucnonb30BaHbl B KaqecTBe KOMnOHeHTOB

3JleKTPOJIHTOB /l;lx 3JleMeHTOB nuTanusi. Ha KaKOM ocnOBannn /leJlaeTCX TaKoe

npeAnoJlmKeHue?

KOHeqHO, BCe [ipUBe/jeHHble Bblllle 3aMeqaHUSI HOCSiT TeXHUqeCKnU UJIU

nncKyccuoHnbiH xapaKTep H ne 3arparuBaK)T cynlecTBa pa6oTbl. B HeJIOM,

/tucceprauux ('eMeHOBOA Annbl MHxaAiloBnbl npe;lcTau.nsieT co6oR

3aBepnienHYK) Haywno-KBaJlu(buKauuonnyio pa6ory, BnOCXiltyiO cyiuecTBenHbin

BKJlaZIB XUMUiO opraHuqecKux coe;jHHeHnH.

Ha ocHosannu npoBeneHHoro aHanu3a MO)KHO KOHCTaTnpoBaTb) qTO

npeACTau.neHnaH pa6ora no nocTaBJleHHbiM 3aQaqaM, ypOBHIO ux pennenux,

aKTyaJlbHOCTH n npaKrHqecKOH 3HaqnMOCTn pe3yilbTaTOB no.nnocTbm

cooTBeTCTByeT rpe6oBannHM n. 9. 11o.nuKeHun o npncy)K,nehru ywenbix CTeneHeu

B ypanbCKOM (be.aepanbHOM yHnBepcuTeTe, npe,nbXBJiHeMbiM K /inccepTauusiM na

concKanue yqeHon CTeneHn KaH,QU/lara HayK, a ee aBTOP) CleweHona AMMA



MnxaAJloBHa, 3aCJly)KnBaeT npucy)KAenns yqenoM CTenenu Kan/luzlaTa

xuMuqecKnx HayK no cneuHailbHocTH 1.4.3. OpranHqecKan XUMUX.

O①uKnanbHbla onnoHeHT

zloKTop XUMnqeCKnX HayK (1.4.3. OpraHHqecKax XUMUZ),

npoQeccop9 rJlaBnblH nayqHblM co'rpyzlHUK

ita6opaTopun MarHUTmbiX HBJleHHH

(De,HepanbHol'o rocyzlapcTBenHoi'o 6m,a)KeTnoro

ywpuK/linux HayKH I':lHCTUTFT xuMuqecKOM KuneTUKU

H i'openuiiuM. B.B. BoeBo;jcKoro Clu6upcKoro OT;leJlenHX

PoccuMcKo6 aKaHeMUU nayK (I''lXKI' CO PAH),

E-mail: vasilev(8kinetics.nsc.lu; Te.n. +7 9137358984

05.06.2023 BacnJlencKui Cepre$i ①paHHeBHW

(DefiepanbHoe rocyziapcTBennoe 6lo/IHIWTHoe yqpaifzienne nayKW Ir(InCTn'lyT

xnMHqecKOH KnHeTUKn n ropennn UM. B.B. BoenozicKoro Cu6npcKoro

OTJeneHnsl PoccniicKoii aKa=ewnn Hays (}'lXKI' CO PAHI);

630090, i'. Hlonocn6upcK, yil. I''lHCTnryTCKasi, 3, 1,'1mcTUTYT xuMnqecKOM KuneTUKn

H i'opeHUH nM. B.B. Boeno,QCKoro CO PAH
KoHTaKTHbIA TeJle(boH I'lXKI' CO PAUL: +7 (383) 330-91-50; E-mail:

ec oQuunaJlbHOi'O caATa:

rlOMnUCb C. (D '. BacuIJteGCKozo

AupeKropa
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no uay'wHoA pa6oTe, K.x.H
l6. /C/5 BanuynuH C.B.
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