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and stability of biocathodes designed by physical immobilization of Myrothecium verrucaria bilirubin oxidase on
inmodified and nanostructured surfaces were performed. The current densities of oxygen electroreduction achieved
using nanostructured biocathodes were 3.35 and 7.82 times higher compared to planar bioelectrodes in air and oxygen
saturated phosphate buffer, respectively, reaching maximal values as high as 250 pA/cm2. The operational stability of
nanostructured bicathodes was 7 times higher compared to unmodified bioelectrodes.
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JIMHaMUYECKUM METOIOM TpH 00BEMHOI CKOPOCTH MOJa4YH OCYIIEHHOTO a30Ta 1i/4ac Ha SKCIIepUMEHTaIbHON
YCTaHOBKE OTIPE/ICIICHbI PABHOBECHBIC MAPIMaIbHbIC TABICHUS aMMHAaKa U MapoB BObI HAl 2,87 MOJIb/JT aMMHAUYHBIMH
pacTBopamMHu TeTpaaMMHUAKaTOB IWHKA M MeH IpH TeMneparypax 293-353K. JlocToBepHOCTD pe3ylIbTaToOB OIpeeicHa
TIPU MCCIICIOBAHUH ABJICHUS HAJl YMCTONH aMMHUAYHOM BOJIOH ¢ KoHIeHTparwmeit 2,87—13,34 mons/n NH3 B untepsae
temrepatryp 293-343 K. [lomydeHHBIE pe3ylbTaThl XOPOIIO COIIACYIOTCS CO CIIPABOYHBIMA BEIMYWHAMH, CHCTEMATH-
yeckas ommnoOka He nmpessiraeT 0,15%. O6macTs U3ydeHUs NapIHaIbHOTO JaBJICHUS COOTBETCTBOBAIA KOHIICHTPALIUSIM
pactBopeHHBIX nuHKa 1 Meau oT 0 10 0,535 1 ot 0 1o 0,284 MOJIB/T COOTBETCTBEHHO, KOHIIEHTPAIIUH XJIOPHIa aMMO-
Hus - o1 0,34 10 2,82 Monb/1. YcTaHOBIIEH XapakTep U3MEHEHHs MaplHalIbHbIX JABICHUH W aKTHBHOCTH aMMHaKa U
BOJIBI B U3YYCHHOH 0ONAaCTH KOHIEHTpAWi U Temreparypbl. OnpeneneHbl SHTANBINH UCTIAPEHUsT U3 pacTBOpa, CO-
JIEPIKAIIEro aMMHHBI IIMHKA U ME[TH.
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Dynamic method at a volume flow rate of dry nitrogen 1 l/hour in the experimental plant determined the
equilibrium partial pressures of ammonia and water vapor above the 2.87 mol / | ammonia solutions tetraammiakats
zinc and copper at temperatures of 293-353K. The reliability of the results identified in the study of pressure over pure
ammonia water with a concentration of 2.87 - 13.34 mol / L NH3 in the temperature interval 293 - 343 K. The obtained
results in good agreement with the reference values, the systematic error does not exceed 0.15%. Field study partial
pressure adequate concentrations of dissolved zinc and copper of 0 to 0,535, and from 0 to 0.284 mol / 1, respectively,
the concentration of ammonium chloride - from 0.34 to 2.82 mol / 1. The nature of the changes and the partial pressures
of ammonia and water activity in the concentration range studied, and temperature. The enthalpies of vaporization of
the solution containing copper and zinc ammine.

CHUHTE3 MATHUTHBIX HAHOYACTHUIL OKCUJA KEJIE3A
JJIA IPUMEHEHUA B UMM YHOAHAJIN3E
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B cTaTtbe mpezcTaBiIeHb! Pe3yabTaThl HCCIESJOBAHUS M0 OMPEICIICHUIO ONTHMAIbHBIX YCIOBHI CHHTE3a MAarHUT-
HBIX HAHOYACTHLl OKCHJa kene3a. [loka3aHo BIMsHME Ha CBOMCTBA YaCTHUIl Pa3IMYHBIX YCJIOBUH CHHTE3a, TAKHX Kak
KOHIIEHTPAIHS COJICH, TeMITepaTypa, COOTHOIICHNE PEareHTOB M CIIO0CO0 MX BBEACHHS B PEaKIHOHHYIO cpery. Kpure-
pHSMH BBIOOpa ONTUMAJILHOTO IIPOTOKOJIA CHHTE3a SIBISUIICH CKOPOCTh OCAXKIACHHSI MAarHUTHBIX YaCTUI] B MATHUTHOM
TI0J1e U CTAaOMIBHOCTD B PacTBOpE Ipu XpaHeHu. [Ipeioxkena MeToarka CHHTE3a HAHOYACTUI] MAarHETUTA THaMETPOM
10 HM, XapaKTepU3YIOIHUXCS Y3KUM PAclpeeleHHEM 0 pa3MepaM, BBICOKOH CTaOMIIBHOCTBIO B PACTBOPE, J0CTATOU-
HOM MarHUTHOM BOCIPUUMYHMBOCTBIO U MAJIOH CTETIEHBIO arperupOBaHHOCTH. MeToAMKa IO3BOJISIET MPOBOIUTH CHHTE3
HpH KOMHATHOHU TeMreparype 1 arMocdepe Bo3ayxa.
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The paper presents the results of a study to determine the optimal conditions for the synthesis of magnetic iron
oxide nanoparticles. The influence of particle properties on the different synthesis conditions such as salt concentration,
temperature, ratio of reactants and method of their introduction into the reaction medium. Criteria for selecting the
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optimal synthesis protocol were the deposition rate of the magnetic particles in a magnetic field and stability in
solution during storage. The methods of synthesis of nanoparticles of diameter 10 nm , characterized by a narrow size
distribution, high stability in solution, sufficient magnetic susceptibility and a low degree of aggregation. The method
allows the synthesis at room temperature and atmospheric air.

KBAHTOBO-XUMHWYECKOE U3YYEHUE MEXAHU3MOB PEAKITAI
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N HUTPO3OCOJEPXKAINMMU COEJUHEHUAMMN
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Metogom UB3Lyp/6-31g+d mpoBeneHo MOAEIMpOBaHNE B3aUMOJICHCTBUSL HUTPO- M HUTPO30COSIUHCHUI C OK-
cuaaMu cepbl. PaccMOTpeH OfMH N3 BO3MOXHBIX MEXaHH3MOB peakuuH (OTOOKHCICHHUS HUTPOCOSIUHEHUI B MpH-
CYTCTBUU HUTPO30COCIUHECHUM B pa3HON MyIbTUIIETHOCTY. /I NIPOBEACHUS pacyeTOB UCIIOIB30BAH IPOrPaMMHBIH
komruteke Gaussian03. IIpu nomonm meromoB TS, QST2 u QST3 mosnyueHb! nepexoHbIe COCTOSHUS PEAKIINH OKHC-
JeHus ucciexyemMoro BemecTsa. OOHapYKEHO, YTO BO BpeMsl IPOTEKAHUS MCCIESIYEMBIX PEaKIM IMPOUCXOIUT 00-
pa3oBaHHME HUTPO300KCHI0B. Hanbonee BBITOMHBIM 110 HEPIHSAM aKTHBALMH SBJISIETCS NPOTEKaHNE AaHHBIX PEAKLUi
IUTSL Y9aCTHUKOB, HAXOJSIINXCS B TPHIUICTHBIX COCTOSIHUSX. PaccyrTaHbl SHEPTUH aKTUBAIIMH JUIS KaXKIOTO JTarla mpe-
BpalieHus. Pe3yabraTel HAXOXKACHHUS IEPEXOHBIX COCTOSHUM MOATBEP)KICHBI HATMYUEM OIHONH MHUMOM 4acTOTHI, a
TaK)Ke YCIELIHbIM IPOBEICHUEM IIPOLIEAYPbl BOCCTAHOBICHUS KOOPAUHATHI peakuuu MetonoM IRC.
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UB3Lyp/6-31g+d was used to model reactions of nitro- and nitrosocompounds with sulfur oxides. Gaussian03 computer
program was used to do the study. It was discussed one of the possible mechanism of the nitrocomponent photooxidation in
the presence of nitrosocomponent of different multiplicity. We determined geometries and electronic structure parameters of
the reactions by means of QST2 u QST3 procedures. We have found that nitroso oxides formation occurs in the course of the
oxidations. The most favorable in energy was to proceeds the reactions in the triplet states. For every reaction step involved
the activation energies were determined. The reliability of our calculations was supported by observing the only imaginary
frequency. Besides, we have performed the IRC calculations to recover the reaction coordinate paths.
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OOBEeKTOM HCCIeIOBaHUs SIBISIETCS MPOAYKT KOHJICHCALMK MeJTaMiHa U (opMalbIeruaa — MelaMuHO(popMatb-
JeTHIHAs cMola. B pesyinbTraTe SKCIeprMEHTOB HCCIISJOBAaHbI (DU3HKO-XHMHUECKHE CBOMCTBA MeITaMHHO(pOpMaIb/e-
THJHOM CMOJIBI, ONIpeieieHbl €€ acopOLMOHHBIC CBOMCTBA, ONITUMU3UPOBAH COCTaB. B cTarbhe mpHBEIEHBI METOJBI
aHaJN3a, UCIIOJIb30BaHHEIE B IIPoIIecce HccaenoBanus. [1orydeHs! HOBBIE JaHHBIC IO PACTBOPUMOCTH COPOSHTA B BOJIE
U BOJHBIX PacTBOpax CEPHON KHCIOTHI, MOKa3bIBAIOIINE PECUMYIIECTBO MeIaMUHO(OPMAaIIbIETUAHON CMOJIBI IIEpes
kapbamugopopmansaerugHon. [lomydeHs! HOBBIE TaHHBIC O BIMSHHUU TEMIIEPATyp M COAEPKaHUs THOKCHA CepHI B
HCXOJIHOM Tra3e Ha aJCOPOIHOHHYI0 eMKOCTh MOJUMEpHOro copbenTa. Ha 0CHOBE MOy4eHHBIX SKCIIEPHMEHTAIBHBIX
JAaHHBIX pa3paboTaH TEPMOCTONKHI MOIMMEPHBIH COPOEHT, MO3BOIOMUHA d((PEKTHBHO M3BIEKATh U3 JBIMOBBIX U
OTXOASIIMX Ia30B AUOKCUJ cephl. [lomydeHHbIe pe3ynbTaThl COCTaBUIIN OCHOBY AT pa3pab0TKU TEXHOJIOIMU OUYUCTKU
Pa3IHYHBIX Ta30BBIX BEIOPOCOB OT AMOKCHA CEPEL.
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The object of study is the condensation product of melamine and formaldehyde - melamine-formaldehyde resin.
The experiments investigated the physicochemical properties of resin, its composition is optimized. The paper presents
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