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YUHTBIBAIOTCS 11OCIC/IHUE JIOCTHIKCHUS HAyKH
BBIEJIAIOTCS cepbe3Hble (PMHAHCOBBIE CPEACTBA HA
HX JTOCTHKEHUE

HPHHHMAIOTCS CTpaTErHYecKue JOKYMEHTHI, Kak,
H’ﬁnpnmep. «I'enomuas MeauuuHa @pannun 2025».




ABCTpua

- 3akon Bundesgesetz, mit dem Regelungen iiber
die medizinisch unterstiitzte Fortpflanzung
getroffen werden (Fortpflanzungsmedizingesetz —
FMedG) npeaycmarpusaet obsi3ateibHOE
TPUMEHCHHE FTEHOMHON IMarHOCTHKH U I1pH
HEOOXOIMMOCTH — PE/IaKTHPOBaHHS JUIS 11ap, HMEBILIHX
NeYaJabHbIA ONBIT BHIKU/bILIA
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Q Mocranosaenne Ordinance on Clinical Trials in Human
Kl » Research (Clinical Trials Ordinance, ClinO) of
(D 20 September 2013
‘}5 BOIIbIIlaﬂ ‘lac:l:b NOJIHOMOYHI 110 OpPraHu3aInd reHOMHBIX
1 HCCJICAOBAHHH NEPE/I@HO Ha YPOBEHbL KAHTOHOB, HTO noMoraeTt

] PEINHTE CPa3y HECKOILKO 3a/1a4:

" * YHPOCTHTSH [OJYYEHHE IPaAIaHaAMH MEMIMHCKOI NOMOILH,
YHEHBIM H KJIHHHIMCTaM — PaspellieHis Ha [IPOBe/ICHHE
HCCIeA0BaHHH

*  KOHTPOJHPOBATH MPOIECCHI, CBA3AHHBIC ¢ YUACTHEM IIBCHIIapIICE
B FeHOMHOIH Teparuy 3a [pejeiaMy CBOeIo rocy1apeTsa i
p . BJICKYUICH YIPO3y HX 3/I0POBBIO




OnucaHHbIi ONbIT B TOW UM UHOH
CTENneHu NPUMEHUM B NPasoBOM
peryavpoBanuu Poccuu U XopBaTum,

MOMET BbiTh NO3UTUBHBIM 06pasom
. BOCTIpMHAT AAIA PeLeHUA 33434 No

ONTUMU3ALUMU PACCMOTPEHHOrO BUAA

BbICOKOTEXHO/IOrMHHOW MeAULIMHbI
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2-R HayYHO-NpaKTUHeCKOW KoHpbepeHuUuun yueHsix Poccum n Xopasaruu 8
Xopearum r.[ly6posnuk, 1-2 oxtabpa 2020r.
2" Scientific-practical conference of Russian and Croatian scientists, Croatia,
Dubrovnik, October 1-2, 2020.

M3YYEHME NOTPEBNEHUA BENbA, OAEXALI U CPEACTB NNMYHOW NMIrMEHD! B
YCNOBMUAX U3ONALUMM B XOOE 3KCNEPUMEHTA
no NPOEKTY SIRIUS
INVESTIGATIONS OF UNDERWEAR, GARMENT AND PERSONAL HYGIENE MEANS USING
UNDER CONDITIONS OF ISOLATION DURING THE SIRIUS PROJECT

Wpuua B. Wymunwuna

DepepansHOE rocyaapcTseHioe SIopKeTHOS yupeXaeHne Haykn MFocyaapcTaeHHbIR HayuHbifl uenTp

Poccuiickoi @eaepaumn - MHCTHTYT MeaMKo-OHonornieckmx npotnem PoccHCKOR akageMum Hayk

(Federal State Budgetary institution of Science - State Scientific Center of the Russian Federation-
Institute of Blomedical Problems of the Russian academy of sciences)

T6A, Xopowosckoe wocce, Mocksa, 123007, Poccun
E-malt: Ishumilina@mall.ru




Poccunckan cropoxa, NHLU P®-UMBEIN PAH wuaHuuumpoBana peanu3aumio
mexayHapogHoro npoekra «SIRIUS» (Scientific International Research In
Unique terrestrial Station - mexayHapogHoe HayuyHoe uMccnegoBaHuve B
YHUKANLHOM Ha3seMHOM KOMMMeKce) B yCNOBUAX ClneyuansHo CO3gaHHoro
HaA3eMHOro aKcnepuMmeHTansHoro komnnekca (H3K).

http://sirius.imbp.ru/.




Mpoekr «SIRIUS» ocywecrenaerca coemectHo MNHU PO-UMBIN PAH
#u Human Research Program NASA (NASA HRP - NMporpamma HACA no
MCCrefoBaHMAM 4YefioBeKa 3aHMMaeTcA OTKPLITUeM Ny4lMX MeTOAOB M
TexHonorun pna obecneuenun OGesonacHoro M nNPoOAYKTHMBHOrO nonera
Yyenoeeka B Kocmoce). NMpoexkr «SIRIUS» raxxe ocyuwecrsnsaercsa B
Koonepauwm C oOpraHM3ayuaAMu-NaprHepamMmm nNpM WHPOKOM Yy4acTUM
cneunanucroB u3s Poccumu, CLUA, repmanun, ®Ppanuun, Uranuu, Bensrum u
ppyrux crpad. o npoexty BKMOYaeT CepUio MW3ONALMOHHLIX
SKCNEepMMEeHTOB C npogomkurensHocTeio 4, 8, 12 mecaues. Hayuunan
nporpamma npoexkra «SIRIUS» ocHoBbIBaeTCA Ha cTpartermm pasBuTHUA
POCCHMMCKMX NWUNOTMPYEeMbIX KOCMMYECKMX annaparoB nNpM NOAroTtoBKe K
OCBOEHMIO fanbHero KocMoca M 7ak e coorteercreyer muccum NASA HRP
no obecneyeHnio BO3MOXXHOCTH OCBOEHMA KOCMOCa 3a npepenamu HA3KOW
OKOmnosemMHou opburel.

http://sirius.imbp.ru/




Ha nepBom arane, B xopge uaonaymu B «SIRIUS-17», ocymiecTenaswerocs ¢ 07
Honbpa no 24 woabpa 2017 r., wumurTuposancs noner Ha Jlyhy M cornacHo
«nerexgen» nonera, sa 17 gHel aKUNaXK JOCTUr oKononyHHou opbursl, obneren
CNYTHUK W BEepPHYNCA Ha 3emMnio, Aywesbie npoueaypbl akunaxy He 6oin
npeaycMorTperHbl M CaHMTaApHO-rMrMmeHMuYecKme npoueaypsbl OCyuwecTsnanMmchn
AHANOrMYHO KOCMMHYECKWM, B OCHOBHOM, C MWCNONL3IOBaAHMEM ChneunanbHbIX

candeToKk M nonoreHeu. B xauecrse pobpoBonsueB-McnbiTarenen s
uaonaumonHom akcnepumenre «SIRIUS-17» yyacteoBanmu TpM XXeHIUWMHLI U TPH
MYMNUUHBLL.

Ha sropom arane, 8 xope nsonsuum B8 «SIRIUS-19», ocywecrenaswerocn ¢ 19
mapra 2019r. no 17 wmiona 2019r. Taxke wumwTHpoBancsa nonevr Ha JlyHy w
COrnacHoO «nereHge» noneTa OCYWecTBNANCA Nepenery o cnyTHuKa 3emnum c
nocnepywouwum obnerom Nlywsr pns  nomcka MecTa npu3eMneHus,
npU3eMneHMeM NYeThipex 4YNEeHOB JIKMNaXa [ANA nNpoBefeHusa onepauun Ha
nosepxHocTu JlyHbl, npeboisanmne Ha opbure JlyHsl, gucraHyMoHHOE ynpasnexH1e
NYyHHbLIM pPOBEPOM [ANA  MNOAroTOBKM nyxHHon Gasnl M nocnegylouee
BO3BpaweHne Ha 3eMNi0, IKUNAXK MOr NPUHUMAaTL QYW W BOAA ANA NPOBefeHWR
CaHWUTaAPHO-TUIMEeHWYeCKMX npouenyp He Gbina orpavuyena.



Ha coBpemMeHHBLIM 23Tane [Oo0 CUX NOP OCTAKTCA HepelweHHLIMW
BONPOCHI, CBA3aHHLIE C OCHaWleHMEeM KOCMMHYecKMX Kopabnen wn
opGuTaneHbLIX craHuun obopypoBaHueM ANA BLINONHEHMA KOCMOHaBTaMM
BOAHLIX npoueayp, a TaKkKe npoBefileHMeM rurmeHuyeckom obpaborkm
(oMMCTKM, CTUPKM K cywikKn) Genbs, ogeXxasl U rMrMeHMYecKuX CpefcTe us
TEKCTUNLHLIX MarepuanoB, BXOAAUWMX B cuUcTeMy Xu3HeobecneueHus
IKMNAXKEN.

B xope axcnepumeHTta no npoexkry «SIRIUS» npoBoguncs MOHWTOPMHr
npuMeHeHus cpencTe nu4HowM rurvens! (CNIF), Genes u ogexasl B
yCnoBUAX 17 cytouHon W 120-CYyTOYHOM M3ONAUMM C Yy4YeToM
CYWEeCTBYIWMUX B HACTORWEee BpeMA HOPM MX PacXofoBaHWA B YCNOBMUAX
KocMuveckoro nosnera Ha MexagyHapoaHoW KocMmuyeckon craHumm (MKC) w»
6uino nonyyeHo cesiwe 120 3anoNHeHHbLIX AHKeT-ONPOCHUKOB, KOTOpbLie
NO3BOSMIMAM OCYWECTBUTL OLEeHKY BecOBbLIX XapakKTepucTuk 3anacos
opexnabi, 6ensvn, CJIIN, HeoGxoaumbiX AN ocywecTeneHus nonera Ha Mapc.



Mpu ocywecreneHUW nNepBoro M BYOPOro 3TanoB no
npoexktry «SIRIUS» OCYWECTBAANCA MOHMTOPMHIr norpebnexnms
6enbn, ogexabl, X CMeHbl U faHHbIe N0 MOHUTOPUHIY CAHUTAPHO-
rMrMeHM4YecKuX MeponpuATUA NO NUYHOW rMrMeHe, CaHMTapHO-
rurmeHnveckon obpaborke, no xpanenuio Genbsn, ogexabl
ocywecTeuTe W oueHka CIIr 8 ycnoeuax 17 cyrounonm u 120-
CYTOMHOW Maonsumu, (Hosbpe 2017r. n mapr 2019r. - meons 2019r.).

OAns aHKeTUpOBaHMA MCNoONbL3OBanach Asa BUAa aHKerT.

Ankera N21 6bina no MmoHMTOPMHry norpebnexnnn ogexas! U
6envn, BKxMwOMvana nocrenbHoe 6Genbe, UX CMEeHbI W CaHMTaApPHO-
rMrmeHuYecKmMx MeponpuaTuin no obpaborke.

Ankera Ne2 6bina onpocHukom u bGeina noceAweHa
OueHKe CpPeacTB NUYHOW r'MrueHbl.




B ycnosuax 17-cyrouHoM uaonaumm B pamkax npoekrta «SIRIUS-17»
u 120-cyrouHon uaonsuMM B pamkax npoexkra «SIRIUS-19» or
ONeparopoB M3 repmoaamkHyroro obwnexkra 6bino nonywenHo 120
JaNOoNHEeHHbIX AHKeT, 4T0 no3BonNMnNo nonyuyute Gonbwee
KONUUECTBO AaHHBLIX M OueHOoK oneparopos. B pamkax «SIRIUS-17»
M «SIRIUS-19» 6bino nonyueHo 18 u 96 aHker NO MOHMTOPMHrY
norpebnenun Genbs M ofexabl, BKNw4Yas nocrenbHoe Gensé wux

CMEeHbI U CAHUTAPHO-FMMr'MeHUYeCcKMX MeponpuaTuA no obpaborke u
12 aHKeT NO OuUeHKe CpPefcTB JfIMYHOM rUMrMeHbl OT KaXgoro
oneparopa, Kak 1 6s1no zannaHuMposaHo.

Ha puc.1 npegcrasneH rpahMKk MNNIOCTPUPYIOWMA NEPUOAUYHOCTDL
3anonHeHMA aHKeT oT oneparvopos B pamkax «SIRIUS-19».




Puc. 1 3anonHedne aHKeT oneparopamu 8 npoexre
"SIRIUS-19" no 3kcnepumeHTy No akcnepumenty Mcb-11
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CywecTBeHHbIM oTnUYMemM uaonaumm no npoexkry «SIRIUS-19» or
ycnosun kocmuuyeckoro nonera wm or «SIRIUS-17» ssnserca vo,
4TO y oneparopos 6uin Ayul, KOTOPLIA OTCYTCTBYeT B KOCMHUYeCKUX
Kopabnax wn Ha MKC wm 710, uT0 BOga Ha caHUTapHO
rUrMeHMYecKMe HYXAabl B repMoKamMepHOM 3KCNepuMeHTe
«SIRIUS-19» He orpannumsBanacs. Ornuumem M3OoNAUMM no
nepsomMmy W Bropomy arany npoexra «SIRIUS» or maonsuum no
npoekry «MAPC-500» 6bII0 HEe TONMLKO MeHbWan
NPOAOCINKMUTENBLHOCTE, HO M TO, YTO NOMNOBMHa ONeparopos no
npoekty «SIRIUS-19», 1.e. 3 yenoBeka 6binu xeHuwmHbl, a B 520
cyrouHon uaonaumm no npoexkry «MAPC-500» Haxogunuce ogHM
MYX4MHbI 5 yenosek.



Kpome aHkKeTHbIX AaHHbIX no 6ensio, HOCMMOMY B YCRNOBMAX
repmosamkHyToro akcnepumenra «SIRIUS», 6bina nposegeHa oueHka
3arpa3HeHuMn peanbHoro Genba, nonyuyeHHoro M2 H3K 8B xoge 4-x
uMMTauMK Bbixopa (21, 23, 25 u 26 wonn 2019 roga) Ha NOBEePXHOCTHL
NyHsl u paborbl 2-X MYXUMH ONEparopoB B MMMUTaTOpe cnyckaemoro
annapara «SIRIUS» B8 xone sroporo arana «SIRIUS-19». Mo okoHuyauuio
KaXaon M3 4-X MMMTauMi Bbixoga Ha nosepxHocts JlyHsl u pabor B
uMMuTarope cnyckaemoro annapara 6ein npouaseneH cbop 6enba M M3
H3K.

Peaynbrarth! uccnepoBaHMn nokasanm CYUWeCTBEHHYIO
3arpasHeHHocTs Genbn Bo Bpemsa pabor, CBA3aHHbLIX C MMUTauuen
BbiXOoAa Ha noBepXHocTh JIYyHbI, YTO MOrNoO 3aBMCeTh OT NOBLILUEHHOW
aIMoUuMOHAaNbLHOW M huanueckon Harpysox. B rabnuue 1 npusepeHsbi
BUAbLI oToOpaHHOro 6enbA U ero XapakTepucTMk M 3HAYeHMA cpepHen
Mmacchk! orobpanHoro 6enbs, Mcnonbayemoro B xoge 4-X MMUTaAUMKA
BbiXOoga Ha noBepxHocTh JiyHbl.
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Tabnuua 1

Bupetl orobpannoro 6ensn M ero XapakrepMcTUkM u cpegHas macca orobpannoro Genss,
MCNONL3YyeMoro B xoge 4-X MMHUTAUNK BLIXOAA Ha NosepxHocTs JlyHbl

2 3 e

Toyes (Gowcepel) Cepoift MenaHm,
100%-xn0noK, cTepxa npu 30°C

Tpycw {cnmnst) Cepuii menanm,
100%-x10n0K, cTHpKa npy 30°C

B Hooem Benbie KopoTKMe



B rabnuue 2 npegcraBneH nepeveHs M Konuuyecreso benba,
ofeXxabl U HeKOTOpPbIX CpefcTBa NMYHOW rurueHsl, Tpebyemoe panna
ogHOro uneHa a3kunaxa B8 veuyeHue 120 cyrok. Konuuecrso
CMOZENUpPOBaHO M NOACYMTAHO Ha OCHOBAHMM CYLWECTBYIOWMX
HOPM UCNONL3IOBAHMUA ofeXabl, 6enba U CpepcTE NUYHON M'MIrUeHb!
12 HaumeHoOBaHMI B YCNOBUAX KOocMuyeckoro nonera Ha MKC.

Ona nopmepXaHMA rurMeHMveckoro komdpopra mecsy
OQHOro 4neHa 3KMnaxka 3Kunaxy Heobxogumo okono 22,175
krimecsau. Takum, obpazom, gna noppepXXaHUA rUrMeHuYecKoro
komcpopra Bo Bpema 120-CyTouHOro aKcCnepumMeHTa aKunaxy ws 6
yenosek noHagobunoce 6onee 520 kr HarenbLHOro U NOCTeNnbLHOro
6ensa u nonorexHey, CIIIN, npeameros Tyanera, a TaK)ke cpepacTs gns
nopnepXaHua YMcToThl B obnexre.



TaGnuua 2
TpeGyemoe KONMYECTEO OJOXALL, GONbA W CPEACTE NMYHON rHrHeHsl Ha 1 Yenosexa wa 120 cyr.

N n i Macca i Me L Macca  wagenni

PO s

Mo L mecny, wr MBCHL, NI wa 120 cyr, wr

Ll cyvne S5 10 a0

n LS TYRHE MEED 52
TIOACTEILS BAZMMIN
CANGeTHM CAHMTAPHIWIN

HOMANGKTIM HATONRHOO
Gannm o Hasww aann

Komnnex Tl CropTMEnoro
Bensm «CMy

BrAsAMIEn & cranweomy Genwe

KOMBHI 0N ONeparopa




a Cpepncrea fNUYHOW rUrMeHsl noabupanuMch B COOTBETCTBMM C
MHOMBMAYaNbLHLIMK noXxesnaHuamm oneparopos c yyerom Mx
COBMECTMMOCTM C 3aMKHYTOM cucTemMoM Xu3Heobecneuenuna (CXKO).
Cpepcrea rurmeHb! BKIOUYeHbI:

- BRaXHbIe candgerkm, Cyxue nonoreHua M3 Maxposon u sacensHON TKaHW;

- MOKWMe CcpepcTBa ANA rurMeHuYeckom ob6paboTKM KOXM M BONOC;
TyanevrHble npuHagnexHocTH (3yGHble nacrel M WeTKW, OGpurBeHHbLIe
NPUMHAANeXXHOCTH, KOCMeTUYeCKHe KpeMmbl, Ae3ofopaHThl, 3y604YMCTKH W
3y6Han HUTHL, BaTHLI@ NaNoYKMU, pacHyecKn, HOXKHMULI, NUMOYKM, KYCauKu 1
T. A.);

- HWXHee Gense u nocrensHoe Genne;

- cpepcTBa AnfA noagepXaHua YMCTOThI Ha o6beKkTe (Nbinecochl, Nepyarku,
uMcTame canderku,; mMowuwme W gesanHdUMuMpylolMe cpepcTea
pPasnuYyHoOro HasHaueHua, B tom umcne 0,1% pacreop karamuHa AB,
MCNOoNb3yeMbii B peanbHbiX KOCMUYeCKUX nonerax Ha MKC).



@ PeansHsie cpepcTBa NUYHONW MrMeHs! KOCMOHABTOB

1. BnamuHbie rMIMEHWYECKHME NOMOTEHLUA B WHAMBMAYANbHbLIX NONMITMAEHOBbLIX NaKeTax ANa
eMeAHEeBHbIX NPOUEAYP OYUCTKM C YHETOM MCNONL3OBAHWA 1 OTAENLHOIO NONOTEHUE B AeHb ANA
Kawporo oneparopa. Uroro: 110 wr.

2. Bnammbie rurnenmnyeckue candetku B Konnyecrse 9 candertok B AeHb Ha KAKZOro oneparopa -
scero: 1000 wr.

3. Cpepcreo «Aanuran ANs YXOAA 33 KOXeR u sonocamu - 6 pnakoros no 100 mn.




@ BbIBOALI

1. OcHoBHBIE pe3ynbTarhl MCCnepoBaHMA nokasanw >PPeKTUBHOCTE CHCTEMBI
CaHMTapHO-THrHeNnvecKkoro obecnevyonun U eo PYHMKUNOHANLHYIO IHAMMMOCTS.

2. OAna nopgaepXaMMa rurneNmMueckoro xomcpopra po spema 120-cyroumoro
IxcnepumMmeHTa aIxwnaxy wa 6 venosex nonagobunoces Gonee 500 xr HarensHoro ™
nocrenssoro Gensn, nonorexew, CININ, npegmeros ryanera, a TaKWe cpepcras AnNA
NOAAEPKAHMA YMCTOTH! B obsexre.

3. MNporegeHHble UCCNEfOBAHMA CEMABTONLCTEYIOT, YTO AONA YCMNOBMA M3IONAUMMK
Ype3eLIMaRHO BARMHBIM ABNAETCH cobmopexnne CAHWUTAPHO-TMIMEeHNYECKNX,
INMASMUONOrMHECKMX HOPM, M CO3IfaMMe [OCTATOMHOro xonuyecrsa Gensn, omemasi,
CaHMTapHO-THIrHeHnYecknx cpepcts. [lonyvyeHssie pes3ynbrarsl cnocobcrTeyloT coapaHuiio
ONTHMANBHLIX CAHWTAPHO-TUIMEHWHMECKWX YCNOBWMA ONA WIONAUMKM, B8 TOM uYWucne B
FePMETHHHO-SAMKHYTHIX 0OBexTaxX, NMUNOTHPYEMBIX KOCMMWHECKHWX NeTarTenbHbiX annaparax,
NOIBONAT COXPAHMTL 30pPOoBLe, paboTocnocobHOCTE YNEHOB IKUNANXEN,

4. Tpebyerca paspaborka YyCTPORCTE ANA NPOBEACHMA TAKMX CaHMTapHO-
TUrMeHMYEeCKHX Tnpoueayp, Kaxk crupka OGenbn ofexabl, NPUHATHE AYWA, MbLITEE PyK,
COBMOIICHHBIX C PEreHepPaALMOHHON CHCTEMON Xu3HeobocneueHNA AN YCNOBUA QNUTENLHbLIX
KOCMMYECKMX MONMETOB M ANA cTaHuun Ha flyne, Mapce.

5. Mpun ssibope «xocmuueckon ogexasi» ocoboe sHumanme weobxopumo ypenats
nopbopy MATePHMANOE C YHETOM MX HAMNYHIMX MIMeHMYeCKMX CBORCTS.




@} SIRIUS - Scientific International Research @
: in Unique Terrestrial Station

SIRIUS - Scientific Intemational Research In Unique terrestrial Station-
Hayunsie MeMAYHAPOAMME MWCCNORKOBAMMA WA YHWUKANLHOR IOMHOR

CTAaMHUMM.
Cupuyc - 370 3IBeagHAR cHcTema, P B 3anum
Bonsworo Mca w caman spxas 3seana Ha moumom webe Jemnu, Om
npMsnexan “ 6p an nogeRd HA NPOTRMEHMM BCoR

MCTOPMM HenopevecTEa. MHOrMe [APeEHMEe UMBEMNMIAUMM NPUEAT
GONLIWOe IHAMEHME 3TOR CAMOW RPKOW 3IBE3Re, KOTOPYK MOMHO
HabmogaTe NOMTH B KANAOM PpPerMoHe nnaMersl. Hassamme TaKxe

e CHMBONMIMPYST UeNL 3TOr0 MNPOoeKTA: OCESTHTE  NOHMMaHMe
® @ penremn T™ ANA ANUTSNLHLIX HCCNOQOBATENLCKMX
~ o MHCCHA, KOTOpLie Koraa-HHGyas ROCTMIHYT 3Be3a.
s Bl NPUrNALLAEM K COTPYOAHUYECTBY!

SIRIUS Mpoexr SIRIUS Gyper moaenmposats ANMYEnLHLIe A T
4 AN MSyMOHMR P s IX € M w yaep
(. L 3 mopgeR. 3to Bxmouser 8 ceban  waywenne OGHOMOOMUMHCKHX M

| nem HuX npob | KOTOPLIE MOTYT BOSHMIKHYTE § ANMTENLMIIX
muccunx. Mcenepgosanme Gyper NPoBOAMTLCH 8 T KMX ner
Ha wsonsvope NEK, p " M y P Yuacrue
nocnen ne# =so pe Gymer KNIOMOEMIM ACNEXTOM 3THMX

THLIX yC




Main stages of the project:
November 2017: 17 days
2018: 14-21 days
2018-2019: 4 months
Plans: 8 months and 1 year stages.
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'VIC, KAK CPEACTBO KOMMYHUKALIA
HA NMPUMEPE PA3PABOTKN 1 CO30AHUA
KOJTOMMHYECKOIO ATIIACA YPAJTIbCKOIO
OENEPAJIBHOIO OKPYTA)

Cemaknna A B.. Hlapunoe JLP., Crenanosa A A

MI'BOY BO «Yamypreknii rocyapeTBeHHbIN
yausepenrem, Hxepck, Pocens



Llenb uccnenoBaHUA:
0TPaboTKa METOAMKM KOSIMYECTBEHHOO
KapTorpadrpoBaHMA 3KONOMMYECKON
0DCTaHOBKM M NpeACTaBNEeHUS

3NEKTPOHHbIX BAPUAHTOB 3KO/IOTMYECKIUX
aTNacoB B KPYNMHOM, SKOHOMUYECKM
Pa3BUTOM pPaMOHe




CoaepaHue KapT 9KON0rM4eCcKoro
aTnaca:

1. cTpyKTypa BLIBPOCOB OT CTAUMOHAPHBIX UCTOYHUKOB NO
cybbeKkTam aiMUHUCTPATUBHO-TEPPUTOPUENLHOTO AENEHUSA;

2. obvemsbl n cTpyKTypa cHpOCOB CTOYHBLIX BOA MO cybbekram
aAMUHUCTPATUBHO-TEPPUTOPUANBHOTO AENEHUA; K

KayecTsO NoBEepPXHOCTHbLIX BOL;
YPOBEHb 3arpPA3HEHUA aTMOCHEPHOro BO3AYXa;

pa3smelleHune Ha Tepputopumn ocobo-oxpaHaemMbIX NPUPOAHbBIX
TeppUTOpMn



Mo cTpyKTYpe BbIOPOCOB pernoHbl YpanbCcKkoro
denepasibHOro okpyra P® MoXHO OTHeCTU K 4 TUnam:

1) Metannypruyeckui Tun (Ceepanosckan obnactb U
YenabuHckaa obnactb).

2) Ma3oTpaHcnopTHbIM TUN (KypraHckas obnacTtb).

3) HedTerasogobbisatowmm Tun (Amano-HeHeuxui
aBTOHOMHbIN OKpYr, XaHTbl-MaHCUICKUIA aBTOHOMHbIA
OKpYT).

4) HedtenepepabaTbiBatowmit Tun (TromeHcKas
obnactb).




O6bem cbpocoB CTOYHbIX BO/, MO cybbekTam
Ypanbckoro ¢peaepanbHoro okpyra PO

e

= Th—
— e

cbpoweHo cTouHOMCOpOLEHO CTOYHOM COPOLWEHO CTOYHOM C6poweHo
B80/b! 683 OUUCTHMY, BOAb! BOAbl HOPMATUBHO  CTOYHOW BOAbI
MATH.M3 HeAOCTaTOYHO OYMLULEHHON, HOPMATUBHO
OUMLLEHHOW, MNH.M3 YUCTON, MAH.M3
MAH.M3




CreneHb 3arpAa3HEeHHOCTU NOBEPXHOCTHbLIX BOAHbLIX 0bbekTos YpdPO
Ha 2017 ropg,

Kasecrao soas
Boabin oBLeKT, nyHKT cT8op Knacc, XapakrepucTuka
YUK3B paspag COCTOAMMA
IATPARINEHHOCTH
P, Obb — 1. Humuesaprosck, 0,5 sbiue 364 1A Fpadan
P. 066 — 1. HuwHesapTosck, 5,8 o Huwe 3,65 a4A [pA3Han
P, Qb6 —r1, CypryT, 4 kM Bblue 3,24 36 Ouerb 3arpaanes an
P. OBb ~ 1, Cypryr, 22 km Hume 3,95 AA lpA3Has
P. 066 — 1. benoropbe, 3,1 KM Bhiwe 3,16 36 OueHb FarPAIHeHHAR

P, O6b — nr1. OxTABpbekoe, 1,0 kM Bblwe 4,60 4A FpA3Han




MeToamKa co34aHMA KapT:

1. Co3paHue undpposoro BapuaHTa KapTorpadpuyeckon
NOANOXKKM KapTbl ana Tepputopumn Yp®PO Ha base qggis.

2. Cuctematumsauma 6asbl AaHHbIX.

3. ChusaHue 6a3 aaHHbIX co3aaHHbix MicrosoftExcel n
qgis nomoulbto Adobe Photoshop.

4. CozpgaHue KapT.



KapTa cTpyKTypbl BbIOPOCOB OT CTALMOHAPHbIX UCTOYHUKOB MO
cybbektam Yp®O.
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Yaenshsin ofvem ssbpocos no cybvexram Yp®0O
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KapTa cTpyKTypbl COPOCOB CTOYHbIX BOA, NO CTENEHW
o4UCTKKM No cybvektam YpdO.
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Yaenstsie chpocs cTo4HbIX BoA (MAH.M3/Km2)
0,0093

x 0,00051..0,00039
B R e

XAO TRm@cHan AHAD Kyprarcuas  Coopatoscran e mstiecian
OOMNCTe ofmacTh OOAACTE ofMaCTh C6pocu CTOMHBIX BOA Ha MeNOBEKA, MIH.M3
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XMAD ToMeNRas AHAD Hyprawcnas  Coopascackm Yemaluncras
obnacmy ofmacTy obsacTe ofinacty




KapTa cTeneHy 3arpAsHeHHoCTU ﬂOBerHOC'H-ibIX BOAHbIX 0bbeKToB
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KapTbl 3arpAsHeHMa aTMochepHOro Bo3ayxa
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AMOKEMRA copd wa nppmprn
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KapTa 0cob0-oxpaHsemblx NPUPOAHbIX

MacwtaG 13155



3akyeHue.

BaxkHana ponb aKonoruyeckux GakTopos B COBPEMEHHOM
IKOHOMMKE 1 NOAUTUKE NOPONKARET NOTPEOHOCTL B KOPPEKTHOM
W af1eKBaTHOM NpeACTaBNEHUM COOTBETCTBYOLLEN MHOPMaLUK.

[MOCKONBKY BCE 3KoNOrM4eckue npobnemsl HeoTaennmsl OT
TEPPUTOPUIA, Ha KOTOPbIX OHM TaK UAWU MHaYe NPOoABASIOTCA, UX
KOHCTPYKTUBHOE 06CyKaeHne n pelweHune HeBo3MoKHO 6e3
COOTBETCTBYIOLLUX KAPTOrpaduiecknx matepuanos.

Co3aaHue 3NeKTPOHHOI0 3KON0MMYEeCcKoro atnaca No3sonseT B
AOCTYNHOM dopme NpeacTasuTb PasHOPOAHYH MHOPMaLMIO 06
IKONOrMYECKOM CUTyaLun pernoHa. B pansHenwem nnaHupyerca
pa3paboTKa U co3aaHne MHTEPaKTUBHOrO atnaca Ha base
pecypcos cetn UHTepHer.










®re0y BO PTAY-MCXA nmenun K.A. Tumnpasesa

CpaBHUTeNbHbIN aHaIN3 BbIPABHMUBAH WA
MOBEPXHOCTM PUCOBbIX YEKOB Pas/IIHbIMK
_ TUNaMn MennopaTMBHbIX NAaHUpoBLHnKOB

v

Haconos C.HO. >



OEAEPANBHOE FOCYAAPCTBEHHOE BIOMDKETHOE OBPA30BATE/NBHOE
YYPEXAEHME BbICLLErO OGPA30OBAHMA
POCCUMCKWUIA FOCYAAPCTBEHHbIN ArPAPHBIN YHUBEPCUTET -
MCXA UMEHM K, A. TUMUPA3ZEBA

2-7 HAYYHO-NPAKTUHECKaA KOHDEPEHUMA XOPBATCKUX U POCCUIMCKMX y4éHbIX B [lyGposHuke,
8-9 okTabpsa 2020 roga.

AUTE bl-lblﬁ AHANU3

| NTOBEPXHOCTH

)B PA3JIUYHBIMM
ATUBHbIX
AKOB

MpPOoUMenbHLIX MAWUuH
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Koppeasyuonnas nogepxnocms 4exa u €20 CneKmpaibias njaomnocms,
nOOCUEM CIMAMUCMUYECKUX XAPAKMEPUCUK
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3emuepoitno-naanuposouHble MaiuHb




Mawunst 6 6ude OUHAMUYECKUX CUCIEM, NPEOCMAGTCHHBIE MAMPULAMU
TMpunensoi pmuHoGEI0BI IIAHNPOBIIIK:
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Bblpa.nceuue Cmamucmu4eckou OUHAMUKU,
Onucobleawuiee npouecc 6blpasHuUBaHUA
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S1(w) 5%«_4 eKT] Hasl [UIOTHOCTH HEPOBHOCTEI

' Ka /10 BbIPABHUBaHHSI;

CTh HEPOBHOCTEI
ABHHBAHMS;

AHUPOBIIIHKS



Buowt CHEKMPATIBHBIX njaomuocmen nogepxnocmu nocjie spipasnusanus

Hpu dsuncenuu no drunnois cmopone wexa Hpu dewxicenuu no Kopomyoi cmopone wexa




Hpodoinwcenue npedwdyuezo ciaaida
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Boieoont

[onyucHHBIC CBEICHHA 03BOIAIOT HAIMIAIHO YBHJICTH CTPYKTYPY H Xapakrep
pacnpesesicHis HEPOBHOCTEH NOBEPXHOCTH HEKOB, ITH JAHHBIE MOTYT MOACKa3biBaTh Gonee
PAlOHANBHYIO TEXHOIOTHYECKYIO CXCMY JBHKCHHA IUIAHHPOBIIHKA 110 MOBEPXHOCTH.

H3 nroros pacueros BIHO, Y4T0 NPH ABHKCHHH IIAHHPOBLIIHKOB 110 NCTICBOI CXeMe B/
JUIHHHOI MIIH BO/b KOPOTKO# CTOPOHBI YeKa, PE3y/ILTATE HX PabOThl HOMYYAKOTCH PAIHBIMIL

Tak, wmHHOOa30BLIT TUIAHHPOBINK MpheKTHBHEE HCTIONB30BaTh NPH padodeM
HepEMEEHHH BIOIb KOPOTKOIT CTOpOHL! (00Ias JCcepeHs BEICOTHRIX HEPOBHOCTE! 1TPH
JIBIGKEHHH 110 JUIHHHOI cTopoHe 5.1 eM?, o kopotkoii 3.9 eM?).

[Taanuposumk ¢ nepeuns 6anancupom pdekTiBHee NoKasbiBacT pabory NpH ABIKCHHN
10 JUTHHHOI cTopore (Aucnepens pasda 1.78 cM?), 110 KOPOTKOIT HECKOIBLKO XY/IUIYIO (AUCHEPCHS
pasta 2.13 cm?). Ilprimepno Takxke pabotaet u ckpenep-utannposumk 6e3 JICAY (ancnepens
COOTBETCTRCHHO paBHa 4.74 cm? 1 6.06 cv?).

IInanuposuik ¢ 3ajeii ropH3oHTHPYEeMOii paMoii i ckpencp-utanuposumk ¢ JICAY ¢
NPHMEPHO OIMHAKOBOI TOMHOCTLIO BIPABHHBAIOT JUIHHHYIO H KOPOTKYIO CTOPOHBI.










MTIY nmeHn M.B.J/lomoHoOcoBa

ObHapyxeHne 6enKkos, Bvipyco‘B, bakTepunm

C MOMOLLbIO CKaHMPYHOLLEN 30HAOBQI
P
MMKPOCKOMUMU

. -

AxmeToBa A.



O6HapyXeHue 6enKoB,
BMPYCOB, 6aKTEPMMU C MOMOLLbIO
CKaHMPpYHOLWEN 30HA0BOM
MMUKPOCKOMNMHU

AxmeTosa Accens

MIY umenn M.B./lomonocoea




ATOMHO-CMNI0BaA MUKPOCKOMUSA BUPYCOB




ATOMHbIE BeChl: pe30HaHCHOEe B3BelWKnBaHUE
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MexaHu4yeckan cucTema:
- KOHCONb;

- nasep;

- oTogmon;

- AYenKa;

- wnpMy.
INeKTPOHHBIN GNOK:

6 - npegycunuTens RMS;
7 - reHeparop

N oh WK -

nepemedHoro Toxa.




CTaTUYECKUM PEKMUM
_ EF°
3(1-w)i*

AT - MEXaHWYECKOE HaNpPAXEeHHe B MOHOCN0e

[ v t - AnvHE W ToNWMHE KaHTUAeBepa

v u E - Koappuuyment MNyaccona n moayns t0xra
Az - OTK/IOHEHHWE KaHTUNEBEpa

Hanpamwenus Mozym Geims CMAUSOOUUMY U
PACMANKUSAIRIUMU



AVHaMUYECKUM PEXMM

PaauancHbie KoNebaHMA MMEIT NPEeUMYLLECTBA NepPes M3MMOHbIMM PEXMMaMM M3-
3a 6onee BLICOKON JOBPOTHOCTH U YYBCTBUTEABHOCTH B MHMAKOCTH, Het
HEOOXOAMMOCTH B N1a3EPHON CHCTEME.

Iromn e

Cxemartuyeckoe niobpameHue
v ~ MMy KDMB
KoneGaHuit AMCKa Ha NepBoi :beao;x(aqemue puBble
a/iMaNIbHON MO, :
E % 1 ( Ak 4.,.) KpacHas - B BO3Jyxe 1 CHHAA - B Boge




[Mbe3okepamuyecknin bruoymn
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1) Mee30KEPAMUNECKUE NAACMUKS) € COPEEPRNHO- s L. " Nposagruwit cnok
NORPb! F) pod € 0Beux cmopoK; ] J Neascxepamuea
2) Mnacmuna nocne ySayuu a 100% d . -

KUCTOmS!;

3) MAOCMUNG € HANBIAGHHEIM JONOMbIM CACEM § * e

50 1M, HOHECEHHbLIM C DSEUX CMOPOH.
4) M3 nNoCMUNG HAPeIaND! IATNMOEKY dna

BUOHINODE BUAMEMPOM 4 MM

AA LEM W. Bmapos, A, Canross, W, 5 B PHOE YCTROM Ans ol

CAGMONTH80KHE MU0 1t HIRCOG s 108, Matent 2636043, 2017




JleTeKkTupoBaHe MUKpoanibbyMmHa

KoutposbHoe uimepenue otaeta G1ocercopa 8
6ydepe PBST. 3a 1000 cek cpegHee 3HaueHue
PE30HAHCHOM YaCTOTBl cmecTHAOCE Ha 0,3 kly.

Wik
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§ e
w33

Mbe3oKepamnUecKe AUcKM © Wb macpusiion
NOKPBITHEM M3 300Ta.




O6HapykeHne MUKpoanbbyMmHa

Kpusaa CBA3bIBAHMA KOHBLIOTATa aHTMTEN KO3bl NPOTHE aHTUTES MbIlLK C
MMMOOUIM30BaHHBIMK aHTMTENAMM Ha NOBEPXHOCTH BMoMMNa.

HarTore pesoies ol y

836 e

Ese -
Q 00 400 L a0 1008

Heamap barmepiemren

1m

MNbe3oKkepammMueckmit AMCK (NOANOKKE 30/10TO+aMuHoTHOMEeHoN+«aHTUTeNa H-
C15 K ansBymiHy) NOMELLEH B NPOTONHYIO AYenKy. B o6vem Gydepa PBST 0,75
mn pobasneno 0,25 mn korblorata ¢ Bydepom ¢ cooTHowexuem 1:1000000.
3a 1000 cex. casur no Yactore cocrasmn 0,8 iy,




Pesynbtatbl UOA-aHanm3a

AmuHOTHOdEHON — MepKanTo3THUAAMMH

Haunyulwee ceasbisaHue
NPOMCX0AMN0 Ha
NOBEPXHOCTH AWCKa,
MOAMPULMPOBAHHOTO
AMHHOTHODEHONOM, NPKH
KOHUEHTpauw aHTHTen
50 MKr/mn.




BbiBoAbI

buoceHcop MoxeT BbiTh MCNONL30BAH ANA UAEHTHUDUKaLUK
BHONOrMYECKMX YACTUL B MMAKOCTU M ONPEeAENeHMs MX KOHUEHTpaLmu
PaspaboTaHa MeTo/uKa KOBANEHTHON MMMOBUNM3aUMK aHTUTEN Ha
30/10ThIX NOBEPXHOCTAX KaHTU/ieBepa

YMEHbLUEHUE reoMeTpUYecKux pasmepos G1oymMna No3sonuT NoBLICUTL
YYBCTBUTE/IBHOCTE METOAA - BN/IOTh A0 EAMHUYHbLIX HacTML
MpumeHeHne KBapLueBou NNacTMHKK B Ka4ecTee B1oymna no3somr

cAenath 6MOCEHCOP C pereHepUpyemoii NOBEPXHOCTLIO

akhmetova@nanoscopy.ru
+7 925 092 6757










MTY nmerHn M.B.J/lomoHocoOBa
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AxmeToBa A.
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CKaHupywowaa KanuanapHas
MMWKPOCKOMNUA

Axmertopa Accens
MI'Y umenn M.B./lomoHocoBsa

akhmetova@nanoscopy.ru

e, B4 Q005 45, 2212




CKaHprIOLuaﬂ KanuanAapHaa MUMKPOCKOMUA

lon
ampifies

Scanner
control

XY scanner

* YCTaHARAMBALTCA Ha MHBEDTHPOBAHHbINW
onTuieckuis mukpockon Nikon Ti-U
* HaMOKaNUANAPL! & kavecTae 30H408

< |5 - Rynnep P1000 (Sutter) ann
ARITATMAGHMUA HANKNAAPOS




CoBMelleHHas aTOMHO-CK1I0Bas M
KanmManapHas MMKPOCKOMMA

Vemanosxa s coemewennon amavno-culnsoi i Kanurispuon
MUKpocKonu a uneepmupocarnos onnvecson muxpocxone Nikon Ti-U.




CKaHMpYIOWAn KanuanapHas MMKPOCKONMA

o | S
. T e T
1hotpaxcenue nosepxnocnu DI'D Qucka, nolygenoe Memodas cranupyioned
NAMAAPRON MUKPOCKONIN. BHUIY — NONEPEIROE Cceuentie G00Ts RYNKMUPHOI
Mot ia monospaghun, Bexuvuna moxa wepes sanuawsp — 100 nA.




CpaBHeHMe 3N1eKTPOHHOM M KanuaNsapHOM
MUKpockonuu. Mnas gposodumnsl

COM CKM
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CK&HHPYIOI.I.\&H KanuanapHaa MMKpoOCKoNMAa

MNoeepxHocTs SpHUTpOLUMT
3aNUTeNHANbHOH

KNETKM NOYKH CBMHBMH




AByXKaHanbHble HaHOKaNUANAPbI

Ogmn xanan mycrodt ann UnoKMD
KANMAMADPE (100 current measurements)

[ByxKaHanbLHbIA Kanunnsp

Hasan Pt aom s
BrocescHponarua (Faradaic current




COBAaHMe npoBogALLEro HaHOKanNnUANAapa

60 210
g‘ao 105 3
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e 1% il

P A, S Tokor, L Clausmeyer, & Babalonejad S Mknaeva, R Comut, Y Takashasiv, AL Corgota, P Novak, A Shavehuce, JA Dougsn
5.G Karatan PV Goretkin, A S Erofeav. LV Yaminsky, P R Unwin ‘W Schubmann, O Kisnerman, D A Rusakoy, E V. Sviderskaya
ru E Korchay Electrochemical nanopeobes for single-call analyss. ACS Nano, 8{1) 875-884. 2014




3lleKTPOXHMM‘-IECKHe HaHOKanuANApbl ANA aHaaum3sa
OTAE/IbHbIX K/IeTOK

Knetka menasoms!

YINePOANHBIA HAHCANEKTPOY € NNATHHOR A0
obsapymeHnr nepesncn sopopona H,0,

0.5 pA
203

orson

Time (s) NPOHRKHOBERKE Yy

PActis ot ol // ACS Nano, 8{1), 875- 884 (2014)




®yHKUMOHANM3aUMA HAHO3/1eKTpoa
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Cxema 3KcnepumeHTa

Kovmosenv-won

Cpeanee imaenne
RONILEITPARII (300.950.7)

Kuonnumnii 235
Harpai 143
Kot 435

Marni 095
RETITITTY 002
Naopwasa 105
Cyandara 045
Kaplonaig 26
Docdarig 1
Aobasxn Konuenmrpamus
(emonw/a)
Fayvnvmmionss on
wr(Col )
Payravamonas 55
woralCy, *3)
Fayravmmonan 055
sral(C, %5)
Aasbyann(Cy, )

VeIoBHA IRCOCPHMEHTA:
pH=7.4, nepechiteHue 5, npn saphipoBarie
BPEMCHIT CHHTE3R
(4- 12 wenean)

K,HPO,
CaCl, | NallCO,
MgCl, Na,S0,
L2 NaCl
NaOH, __,
HC1
T \
Heenenopanne ENTER TR
oca;«nc_mmi’l HAA0CATOMHOIN
TREPLOT dhazhi AINIKOCTH
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Pesyabrarsl kpucranansauuu gpocdaros Kaabuus u3
NPOTOTHNIA MJIA3MbI KPOBH B NIPHCYTCTBHH
Y TAMHHOBOI K-Thl

Y

[\

T T T v T v
500 1000 1500 2000 2500 3000 3500 6
Bomnosos wcro, o



Zasucumocts Ca/P u Macenbl 0CaJAKa 0T KOHUCHTPALHH H
mopdoaorusi KpHCTALI0B

nAs00
24200
o100
03000
§ 2300
2,200
. =
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avI

(=2 @y @yl G racams
Favainet i g Citmn L

Sagucumocts Ca/P o1 KOHUSHTPMMN  3aBHCHMOCTE MBCCH OCA/IKE OT KOHLICHTPAILHN

ow

Bt kpucrwcion ofpasuos ¢ S=5: a-Gly nopma; 6-Gly>3; 8-GlyxSiyax 100




Pesyawrarel onoaktusnocTu B 0.9% pacrsope NaCl

1313 7FsuBBITBRNNNTAN

1,
KHHETHYCCKHE KPHBBIC PACTBOPCHHA
C(Ca =HiT) Teepanix a3 8 NaCl (.9%

’,.sM-..A.mn.;...,‘.,

[

d

iy 0 55
-.-0y*1 4
Q"

138 ) 2111915179882 80
1 e
KHHCTHYCCKHE KPHBRIC PACTBOPEHUS
pH=[{t) Bepanx $a3z B NaCl 0.9%

{poba VYparrenne

R VL MEMOTR AXMILH

Gly n. S-5 Ce= 1122- 0,603x

0,950 0,603

Glvx3 S=5 C=75.26-0.306x

0.964 0,306

Glyx5 §-5 C=117.2-0,3%0x

0,985 0,290

KiseTnueckne napaMe1phl pacTBOPSHH] 00paiios S=5,
BpeMu CHATe3a 8 Helenn




Pesyabrarel kpucramansaunu ocdharos Kaabuns u3
NPOTOTHNA MJIA3Mbl KPOBH B NPHCYTCTBHH
aabOymuna

500 1000 1500 2000 2500 3000 3500
Bonmomoe wneno, om



3asucumocts Ca/P n Macces! ocajika oT BpeMeHH CHHTe3a
MOP(OA0rns KPHCTALI08B

as

L)

‘. L] »w
ey e pena e
Jasucumocts Ca/P o1 BpEMEHH 3ABHCHMOCTD MacCh OCRIKA 01 BpeMenn

-

8

Bua xpucranion ofpasuoB ¢ S=5 100aK0il A1LOYMEHA I BPCMCHEM ¢HHTCa; a-4,6-8;
B-10yn> 104
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Pesyavrarst Gnoakrusnoctu 8 0.9% pacrsope NaCl

M ——t A S . —_— ) AN S

A L0M 4 =AM M 8D

Al An B P A Wn 1

el

5
1y rysnuLBINABBITHIN 13y oI NINDU

Kunernueckne xpl"«;ﬁc PaCTBOPCHNA Knnernyeexne xputub-r:- pactaopenns pH=[{1)
C(Ca’" F=I{1) TBepanix az B NaCl 0.9% reepanix das B NaCl 0.9%

Hipoia Ypasseume Rie ¥ MEOVIR 2 UM

Axh. 4 u, §~3 C~75470.416x 0,935 0416

Andh, & m, 5=5 C=118,3-0.504x 0973

Axb, 1w, §~3 C=117,5.0427x 0 Y85 0427

KHHCTHUCCKHE NApAMCTPBI PACTBROPCHIS 00pasios S=35 1oGaskoil
ILOVMHHE BpeMenem cirresa 8,10,12 nejens.




BoiBoabl
1.OcyiectBICH CHHTES H3 NPOTOTHIIOR [U1A3Mbl KPOBH YC/I0BCKA B 3aBHCHMOCTH
OT niepeckiniedna 1 BpeMeni cuaTeza. Metozamu POA i HK- cnekrpockonin
YCTAHOBJACHO, YTO TBepibie (a3bl cocToaT W3 okTakwiblHiiocdara,
KapOOHATIHAPOKCHANATHTA A-THIIA M BHTIOKHTA,
2. Meropamu POA n HK- cnekrpockonui ycTanosicHo, Y4To TRep/bic (hasel
CHHTCIMPOBAHHLIC B IIPHCYTCTBHIE A/ILOYMHHA 1IPH MHHHMAILHON KOHUCHTpAIHY
COCTONT I3 KapBoHarriapokeHanarnta B-runa, npy MakcHMaibHbiX
rouueHTpannax KI'A A-tuna. HaGmonaercs ysenngenne Maccnl ocanka i Ca/P
COOTHOIICHHA.
3. Meropamu POA 1 MK- cnekrpockonny yeTanoBiaeHo, 4yto TRepisie hasn
CHHTCIHPORAHHLIC B IPHCYTCTRHI ITYTaMHHORBOI KueaoTel cojicpaxar KIA
BHTIOKHT. [Tpi yBETHYCHIH KOHLICHTPALHH BBOAMMOI! 100aBKH IIPOHCXOANT
nepexon or KIA A-runa x KFA B-runy. HaGumonaeres vBeIHYEHHE Macehl 0CailKa
1 Ca/P coorHomeHns,
4. Metonamu POA 1 HK- cnekrpockonii yCTanoRIECHO, YTO TREPALIC (aibl
CHHTCIHPOBAHHBIC B IPHCYTCTBHI Inimia cogepacar KIA BuTaokuT 1
oxraxansiuitocdar Ipu yBeaucH KOHUCHTPAIHH BBOAHMOIT 100aBKH
npoucxoauT nepexon or KIA A-mina k KI'A B-runy.. Habmonaercs ypeandgeHne
maccnt ocajka 1 Ca/P cootHomenns, 14
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AKTYyasIbHOCTb

Uenb paboTbl: M3y4nTb NPOLECCHI KOPPO3UM
cranu BCr3cn B BOAHbIX cpeaax
TENNO3IHEPTETUYECKNX YCTAHOBOK M
nNpeanoXkuTb ONTUMANbHbIE PEKUMbI
aKcnnyaTauuu obopygosaHma



P = [a+b+c+d)/2

rae 2, b, c, d, - AW CTOPOY MAICTHRL, TV

St= J(P—a)s(P—-b)e(P—c)es(P-d) o’

So= y(P-a)etP-W)elP-cleP,  ow

$=(Sn*2)*5+15%
e sHavernn 5% w 15% & s Cyeae

COOTRETCTRY KT TONLMAM NARCTION 2MM 0 Tmm, w?

1 3008 - &)

. mmfron

TR E1 - MACCA ANRCTMHI 00 W WTRMIA, 1
§2 - MACCa NNACTWHEI NOCNE WCIMTaNMi 1
T - 0peMA HCNLTAHWA, CYT;

Pf1153-34.1-17 465-00 s METORUSECKME
YRAZAHMA NC OUEHKE MHTERCHRHOCTUH
NPOLECCOR BHYTPEHHER KOPPO3UK B

MeToauKa aKCnepumeHTa

V= (Ag/(S-T)), rivmc
4 Ag ~ PASHMLS NOTEDH MACCH NABCTWRDL 1)
S« nNowAAn, M7;
T« BPeAtA MO TaMt i, MaL;
I = (K V)p, mw'ran
K = sOMGgaupent AN Nepexos OT Mimepens
EICOBOND DORAIATENN (HOPOCTM MODROINA & DACYETE ka | 4
rAYGuNOMY NOKAATEAD B pacvaTe ma 1 ron;
P = NOTMACTS MeTansa (a8 crank BCr3on p « 7,85), r/om’;

I1 = (363cyr 1000 V)T, 85, ssm/roz

Hlepeflas & puasiepioc 1o 31 Beperass o’ nsoe’ ooaryais
nepesoamali soxddamrnen s 47000 1 sexmomy sopposeu » oo

TR T TN A — PACTET STEMEIIN LnurTat B niirtops
Z=UM, -TUACIT,] - 100, %

S = NACERaN NNBCTHIN, MM2;

CkopocTh KOppozun ArpeccHMBHOCTL CETEBOW
47000 ~ nepeayInaR MHAMKaTOPOB, MMiron 8046l

NOIOOHLMENT, PICCNMTIBIETCR 0-0.03 Huakan

cneaywumm obpasom: 0,031-0,085 fonycruman

0,0851-0,2 Buicoxkan

Bonee 0,2 AgapuiHan




Pe3ynbtathbl N0 NEpBOM)

IKCNEPUMEHTY

Ipymma Koalia Iissemenme waccw JLnre e tn 1laneuus, unsepxnecin | Cxepocti keppain
upod N wascrum (g 1 menepumeirs (1), oy mascTnsd (S), s’ (), sem'rog
-1 0.0089 50 011
fpd 2 0170 13 9 .15
33 00158 437 01
4-1 0.0259 Wt 0,14
p.2 42 00223 0 433 0,10
4.3 0,0249 455 013
61 00163 192 o
p3 52 00205 b2 3 270 o
L) acen 30 o1
8-1 0.0429 423 0,13
p.a 82 01517 E 1 429 0121
53 00382 16 0,16
101 00476 344 0.1s
p.5 10-2 a.0470 4 72 034
103 00867 302 n13
12-1 0,0358 211 0.1
.6 12:2 .oes7 w0 ny 0.14
12.3 00508 %3 0,13 |
161 a0 T o1
p.? 142 07 L74 s 017
143 00289 149 018
161 a07H2 i oM
8 162 0.0852 &2 475 013 1
16-3 0.0794 412 0,34
181 ace23 343 016
p.9 18.2 00633 2 242 018
18-3 Qo80? m 01?7




Pe3ynbTaTtbl NO BTOPOMY 3KCNEPUMEHTY

Bopa ¢ npedeapumenstoli o6pabomuodi, Noxazarenn :’ OSpaboran
NaHHYI0 BOAY MCNONLIYIOT ANA e e o0patory nar
IKCNAYSTAUMM NAPOBLIX KOTENALHbIX war-aksam’
abconoTHoEe GONbILMHCTBO NPEANPHUATUIA Conopwanme

PACTROPERHDTD <10
KWCNoposa, Meriam?

218 o0

ale

3 obpaborkm

——=Qbpalbicranmas

g
2
2
g
4
g
3
§
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] it a 0
JUUCIRIOcTs Iooepven, eyt




TpeTtun aKCNepUMEHT — UHTMBUTOPbLI

HaumenoBamne | CxopocTh xoppozuu | CTeneHb JaUMTH | ATpeccHBHOCTL
WHIMOUTOPa (M), Mmiron (Z), % CeTeBO# BoAL!

010+ 0.04 258
0.14 1 0.04 =
0.17 + 0.01

010004
0.14 1 0,08
021:003

0.05 + 0,05
_004:005
(.08 + 0,09

i

- Asnapesart

—— (wwieo

L0 00 LT 400 PO MM, Wit/ Togl

DOMEW SRLaNrD wal e S2pk, WA



TpeTun 3KCNEePUMEHT — UHTUOUTOPBI

Hraubumopsit

ano, |
(s, |

o1

a1s

a4

air

a1

CnOpetTh woppa e, wee/i03

Qo

)
e m 800NN Marlonngo, ml

HaumenoBaHme |Cxopocte xopposun | Crenems ArpeccHBHOCTE
WHIMBHTOPA (M), Mmiron saumTel (Z), % | cerenon Boas!
0.10 + 0,01 258
NaNO2 0,122 0,01 145 Salyiiean
0,08 + 0.01 35,9 Ronycranan
013+ 002 0,8
KzCrO« 0151003 : B
017 + 0,04
0,10+ 0,01 205
CS(NHz)z 0,114 0.01 18,0 Buicoxan
0124002 13,0
0.13+ 0,04 1,6
NazB4Or 0.12: 0,01 5,1 Bricosan
0114001 137

— N0
— RSN 2
- Tzwcrsesena

s Turrpatioger
AT
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CpaBHeHue pe3ynbTaToB Npu
MCNONb30BaHUMN Pa3HbiX MHIMBUTOPOB

>
L
02
= 2Toceedn

& Avsapesam

CHOPOLTE XOPROIM, MM/ TOL

a

o | J ) V
LLCRTT o)

- 85 053 NaNO2

ot | 5 /gl KICO4
10 O3
oo | - - R o2t = =37 a3 NaJBSD7

)
I ? 1 s

OBBeM RDOAMOTO WHTRONTODA, M5

P10 yMenbmenino mrudupylomero reiicruns:
laydep < NaNO:2 < Ixrockeiin < Axsapesanr < CS(NH,), < Na,B,0, < K,CrO,
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CpasHeHue MHIMBUTOPOB No C

Mecaunas nopma noanutkn 720 s = 720 000 wmee.

Jas obecneqenns nuribnroposs NaNO, Mecausoll HopMs 10Tk
eoGROIIMO:

25kr- 7.2 = 18 kriMec
Mag obecneqcnns mnrnburopost Maydepom mecaoil RopMu
THUTITRTTRIE HEOONOTHMO!

2072~ 144 a'mec
Jlax obecneacng mnritdnropost IKTOCKERNOM MECHTINT
TOPMLE TOUUTITRH PEODXOLIMO:

Ia-72=72a'vec

Sarparit ma wrndirop NaNO, i Mecail cocTandT:
I8 xr'mec - 89 pixr = 1 602 p'mec
Farpare mrnbirrop Niunydhep B mecsn coctanaT: Lena
14,4 wimee - 275 plin = 3 960 pissec Ja el 89 275 pia
Furparid G IOp 3xTockeiA i MECHIL COCTAMIT: ur:""'y p/xr

7.2 almec - 226 pla = 1 627p'ses

226 pia
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BbIBOAbI

1. CKOpOCTb KOppo3uu Ans «Hyneson» HeobpaboTaHHol Boab!
Bonblue Ha 7%, 4em y 8oabl, Nnpoweawen obpaboTky yMmAr4eHus u
aerasauvm

2. [ns yMeHblUeHMA CKOPOCTM  KOPPO3WM  «HYNEeBOW»
HeobpaboTtaHHoi BoAb! B paboTe Bbinu NpoBeAeHbl IKCNePUMEHTbI
C UCNoNb3oBaHMeM  paga  UMHrMbuTopoB:  «3KTOCKen-820»,
«Axsape3ant-1040», «lunydep-422», NaNO,, K,CrO,, CS(NH,),,
Na,B,0, npu 3ToM BapbUpOBaNach KOHUEHTPaUWUA MCNONb3YeMbiX
MHrMbUTOpOB.

3. MNpu pacuere croumoct 8bibBpaHHbIX  WHrMBuTOpOS,
ycraHosneHo, 4To «NaNO,» SKOHOMUYECKM BbITOAEH.,

Hutput Harpusa obnapaer Heobxogumown addexkTUBHOCTLIO ANA
NPeAoTBpaWeHns Kopposuu oDOpYyAOBaHUA MO CPaBHEHUID C
«3IKcToCcenNn-820», KOTOPLIN CEMYAC UCNONBL3YETCA Ha NPEAnpPUATUN.
CneposatensHo, PEKOMEHA0BAHO BHeApPeHue AaHHOro uHrmburopa
ONA IHepreTM4YeckMx NnpeanpuaTuii ropoaa Omcka. 15
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Heab u 3apaun

Llens pa6OTblI CHHTE3HPOBATh KOMIIO3HTHI OpymHTa H
FWJIPOKCHIANATHTA B MATPHIIE XHTHHA W XHTO3aHa W H3YYUTh
HX (PH3MKO-XHMHYCCKHE CBOMHCTBA.

3anaum:

* OcyutecTBUTh CHHTE3 OpYLIMTA M MHIPOKCHIIANaTHTA B
HPHCYTCTBHH XHTO3aHA M XHTHHAS
[MpeanoxuTh crnocod nosmy4eHns rpaHyJIHpoOBAHHOIO
rHAPOKCHIANATHTa U OpyIIHTa B NOJTHMEPHOIT MaTpHILe
XHTO3aHa;
YCTaHOBHTH COCTAB, MOP(PONOIrHYCCKHE H TEPMHYCCKHE
CBOHCTBA CHHTC3HPOBAHHBIX KOMITO3HTOB H IPaHyI;

BuaBHTB 3AKOHOMCPHOCTH pacTBOPCHHA CHHTC3HPOBAHHBIX
KOMIMO3HTOB H IPaHy’l B H30TOHHYECKOM pacTBoOpe.




Cxema IKCIEpUMEnTA T

Cu(NOs)2 41120 + XHTOH (XTE
! % . NHAOH jus

FILIPOKCIEMLIIITA
Tepaovdpabori, POA, HEK,

pacTaopetie B 0.9% NaCl = ) .
pH=5.540,5 - zm Gpyama OUnsseckas MIKpockons

pH = 120 4 0.5 ~ a0 rugpokcinara
T 3 ovToR

Pue. 1 Cxesta canrresa sosoeseros DA-xavrosan, PA-xicoms, Opyus-xerrosa i Opyuirs-xinim

Tadrawa 1. Ofvenmar wecredosamun Tadawne 2. Memode uce.redoeanun ofpr oo
Ne Coctan odsexin Sacca Cam Oupereanemniit Meron
Heopimuinaceds oy s Ly ot
P PACTIOP DOEINERA, Cuosuil coctas Pesirrenofasoniait
areanes
| apyvnm P 0.0 OymkinonaiLise HEK-Dypre-
2 gy XTI - 0.4 o fpynns by
3 Ay T 0,18 Mopdiozorms reepaoit OImLecxan
4 By arTun 000 i muspockuiz. COM
s Opyain TN o 0% i Tesneparypmsii Tepaorpasnsmerpas
0 Opyan i 0,16 JUMAIROR TeCTpyREnn
? 1A i 042 Thioamss yoenssodl b1
. ra XrToN 0.8 17 MOREPXIOCTIE
y A xxuam o.16 Kiiemmecxne Pactnopeiie u
10 A armm 0.4z KPUELN I CROPOCTE HSOTOMINCCKOM
L) PACTROPEHTR pacTRope
urmn




Pesyavrars: POA komnoiunros
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Pac. 2, JIndpasTorpasMel KOMITOIITOR OPYIIIT-X1ro3an (A) ¥ Gpyimmr-xurmi (B) ¢ XOHICHTPAIAMIT
XHTO3aH8 B xurnea, o 1-0.02; 2-0,08; 3-0.16

A
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Puc, 3. JIuGpasron passs KOMIOIITON MUIPORCHAMIATI-XIT030H (A} 0t DUIPORCIUIRTITIEI-XHTHH
(B) ¢ XOROCHTPAIMAMA XHTO3HEA B XuTHEa, i 1-0,02; 2-0,08; 3-0.16 '




Prc. 4. Cosoan, poaysentise COM, um Puc. 5. Mopomarns nosepxnocti Pisc. 6. Mopgoxorua noecpxucctn
PN ORYHIET-XITOLH C CORPATRIEN R0 NILIPOKCHIANATICT - BUMIDOMITON FILIPOECIUGILITIT - XA ©
xarrosana, 1/ A-DU8. B0 16, yu. 3 1aic. xpistaronan ¢ RONnENTPAIEEN XOTOWMAN  KOHRCHTPANICS XITIHA, 11 A-D,08; B-
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BuiBoam::

OCYIHCCTBIICII CHHTC3 KOMIIO3HTOB 6py|mrr-xm'0';au. FHJPOKCHIANATHT-

XHTO3aH, 6pylll"T-XIlTllH. FHAPOKCHIIANATHT-XHTHH H NOJYHCHBI paHyIIbl
6[))’[1[“1'8 H TWIPOKCHIANATHTA B MaTpHIIE XHTO3aHa,

3

. l'lpn HCCIIeIOBaHHH MOpd)OIIOl'HH KOMIO3HTOB 1 I'Pany’l YCTAHOBJIEHO!

pasMcep KpHCTALIOB KOMIIO3HTOB prlllllT-XH'l'()iiﬂll H I'HJIpOKCHIIanarmT-
XHTO3aH YBCIHMHBACTCA C BO3PACTAHHEM KOHLCHTPAIMH XHTO3aHA B
HCXOIHOM  PacTBope, a Ui KOMIOZHTOB  THPOKCHIIANATHT-XHTHH
YMCHBIIACTCH €  YBCAHUCHHCM COJACPAAHHMSN XHTHHA B HCXOAHOM
pacTBope;

MOBEPXHOCTL  Tpany’l  NpeICTamiena  NOPHCTOi  [IepoXoBaToii
CTPYKTYPOii, NpH JaHHLIX YCIOBHAX MOAYYeHHA npeodiazaer Ao
IPanys ¢ pasmepoM 2 MM.

. [lpn mcenenopanuy TepMHYECKHX XapakTePHCTHK KOMIIO3HTOB W IpaHy:
VCTAHOBIICHO:

JUIA KOMITO3HTOB OpyUIMT-XHTOZaH B TeMIeparypHoM HHTepsaine 4(00-
600°C xapaKTcpuo YMCHBIIICHHC MAaccChl KOMMNO3HTOR C m*;pac‘ramlcm
KOHLICHTPALIHMH XHTO3aHa, /UIS KOMITOZHTOB OpYIIHT-XHTHH QHAIOIHYHAsA
3JAaBHCHMOCTE HaOmoaaercs nipu T=600°C:



S

JUIS KOMIIO3HTOB  FHAPOKCHIANATHT-XHTHH  YMCHBIICHHC  MAacchl
KOMITO3MTOB ¢ YBEJHYEHHEM COJICpAKAaHMA XHTHHA B HCXOJHOM
pacteope nabmonaercs B Temneparypuom mirepnaie 400-800°C, a
V1A KOMMO3HTOB  THAPOKCHIANATHT-XHTO3aH  aHAIOTHTHas
saBucHMocTh Habmogaeres npu T=600°C;

Macca rpaHys1 rHAPOKCHIANaTHT/XHTo3an nocie tepMmoobpaboTkn
Gonblie Macchl rpaHysl OpyIIHT/XHTO3aH B HHTEpaBajie TeMrieparyp
400-800°C, kapbonusauus Xxurosana npoucxoaut npu T=400°C;

‘ ﬂpu H3YHEHHE PACTBOPEHHA KOMMOIHTOB H rpaHy’l yCTalHoOBJICHO!

IS KOMITO3HTOB  Ha ocHoBe Opyuinra Habmofaercs yMCHbIICHHE
CKOPOCTH PAacTBOPEHHS B M30TOHHYECKOM PACTBOPE C YBEJIHYCHHEM
KOHIEHTPALHN MOJIHMEPOB, a I KOMIO3HTOB  HAa OCHOBE
PHAPOKCHIIANATHTA (PUKCHPYCTCH [IPOTHBONONOKHAS 3ABHCHMOCT,
HauaThHAs CKOPOCTh pacTBopeHns rpamyi
THAPOKCHIIANATHT/XHTO3aH GOIbILe, UeM OpyIIHT/XHTO3aH.

Pexomennosano, 4ro npH HCNOJIL30BAHHH  CHHTE3HPOBAHHLIX

KOMITOINTOB B MEAMIIHHE Ui OBICTPOH OCTABKH HOHOB KalbilHs
JIyUINe HCMmonb30BaTh rpaHyasl [A/XHTo3al 0 KoMnosuTsl CA/XiTo3aH,
FA/XHTHH ¢ MAKCHMAJILHBIM CO/ICPIKAHHEM [10JIHMCPOB,

Jis co3nanus OHOKEPAMHKH M3 MOJYHEHHbIX MATepHasloB JIyHMile
HCTIONIB30BATH KOMIO3HTE! TA-XHTHH 1 OpyLIHT-XHTO3aH,




Cnacubo 3a BHUMaHue!
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AKTYaNIbHOCTb

llCJIls HCCHIC/IOBAHHA CHHTe3 KOMITO3HITHOHHBIX MATCpHaioB Hi OCHOBC d)ﬂC(baTnB
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MeToauka IKCHEePHMEnTa

OcHoBHas peaKims:
RCaCl+6Na, HPO,+4NaOH+H,0
= Ca,HAPO,),-5H,0}+16NaCl
Yenopus chuTesa:
C=50,0 1 37,5 mmonw/m, pH=6.5;
T(p-por)=313 K; T(sem. }=273-
278 K: = 484,

JoGanks My al20
CaCitH0 NaHPOGIM O
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MeToaHKH CHHTE3a
KOMIIO3HIIHOHHBIX
MATEPHAIOB:

l) "plll‘llllll.lll.‘llllc KOMUOIHIINHOHHRIX
MATEPINIOB Hil OCHOBE AL MHATH
HATPUS W XHTO3aHA

Pasrioe KomHyecTno
manomnrreas(®K) u 2% sommas
CYCIICHINA ILIHEATA RATpHa wm 2%
cycnensnn xuto3ana 8 0,5%yKeycHoil

Kucaore, cymka npu 25°C, 200°C n
400°C KOMITOZHTA HA OCHOBR IBIHHATS
garpug 1 25°C 0 200°C juim
KOMIIOZHTA H2 OCHOBE XHTO3aHE
2) Mpuroropienne
KOMIIO3HIONHLIX MATEPHATOB Ha
ocnose [IDK.
Cycneramio [TOK - ememenmem 11
(aRrHHaTR HATPHS M XHTORIHL). Ilancc
JA0CARIEEM  TOPOIIKOBLIE MaTepHa B
Pa3HOM KOTHYECTRE, CYIIUIN MpH
Temmeparypax(25°C n 200°C )




Pesynbrarhl cuHTEe3a cmecH Gocdaros
KaJibLUs
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Jlwbpaxvorpasisa raeproit dan.

BOMROBOS: WICRO.CY
HEK-coexrp cmecn $ocharon katiium




PesyabTarsl CHHTE32 KOMIIO3HIIHOHHBIX MATEPHAJIOB
MOK-anbrunar Harpus

- -
Bornionoe 3HCH0, O
JInhpaKTOr pPAMMA XOMBOTHIIONRONO MATOPRATS (T~ 200°C, HX-Craexsp soasmosaisoRiions Marepieams ¢
caepamie wsnomsmes 2006) COOTHOMICHMEM HATIOIHINTE I ATt SO°S0,
natysenmoro npi 200 °C

Cpamgicsiise vacmsodl IO HOBEpXIocTi
MO TOAN 1 oMo

Bemecrno Tlavanug.
yaeannoit
ROREPXAOCTI, M7/T

Haposimens 23

Dotorpadiian XOMUYITHIHONTINN0 MATEPHAIA C COTCPRATHEM Kostaos 37
manounmtrese 190 ape 20000 Ajyseansceane X120, 5104 cxnmpyiomes
MUKPOCHIIK




Pe3yabTarsl CHHTE3a KOMNO3HIHOHHBIX MATEPHAIOB
®OK-xurozan

i - -

Bomionos 'wicno, ou'

Andpucrorpasis EOMIOMIIINONIOTO
sarepitaz (1, = 200°C, conepaanne
Ratounmiress 50r%),

HK-coexrp xossisnaimsominoro MaTepitia ©
COOTNOIERIE DG IITTEa MaTpmia S0050 npie 25°C

Qororpadars KOMNIORIIOIICIO MITCPUANE ¢ cogcpases uanonmrers 50% upa 25°C. A) Oanoxparsoc yeeamemne:
b ckampysimes Mmixpocsne




Pe3yibTarsl CHHTE32 KOMIIO3HIIHOHHBLIX MATEPHAJIOB
OK-11DK
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2 0 Homonoe wpeso, e !
(s} .
FIK-Centp KoMmouimisoninono Matepiian ¢
S pasTorpanives ROMBOITIORROC0 MATCEANA COOTVIONN eRise NanoTTELL AT 3070 npi

(8~ 200°C, copepacasnte sunaamrrenn S0%) Ly = 200PC

'f* i y

Doros pufiHi ROMIOTBINOHEND MATCPIGIN ¢ COICPAIRICHM RAIOTOITETA 105,
b 25"
A) e “200°C, BY 8 < 25C




CxopocTi pacTBOpeHHst KOMIO3HIHOHHBIX
MaTePHAI0B, MMOJIL/T*CeR

Moan  Temne 0.1M HC1 0.9% NaCl Ancramsiii Gydep
MEpHA  paryp pH=4,6

" a - —- -
MATDH | CYmIK COOTHOIIEHHE HAIONHITEAL MATPHIA

na n, °C '
1090 | 30070 | 50/50 1090 @ 30770 3¢50 0 1090 300770

122 | 108 | 181 | 179 | 166 166 149

3,1 154 3; y ; 9.6

236 | 3 : 24 436

102 | 23 21 35,

154 |

278




MATEPHATOB

MEXAHH3MbI OBPASOBAHHA KOMITO3HIHOHHBIX

Hanmenonanne
reas

Jltnamusieckas
BRIKOCTE
HHCTOIO /I,
smlla*c

Jlnnamuyuecka
A BEIKOCTL
rensn 0.5%
HAMOIHMTCIS,
mlla*c

Jlumazmccxas
BA3KOCTE Tens
i 1,0%
HANOIHNTEN,
mlla*c

Anprunar
Harpus

5992

7580

11805

Xurosak

3057

3508

3818

13K

4332

5716

7481

CxeMB 0OPAIOBIEIH KOMIOIHIIOUNBLIX MAIEPHLIOD

At ocronre ankranara warpis; B)Ha ocnose xurosana,
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BriBoabl

1) TMonydedbl KOMAOIMIMOHABIE MATEpHAILl Ha ocHoBe oMecH docdaros

KabimA (Hanonuureas - OK®, Gpyuntr, TA) # noauMepHoit Marpiubt
(aabryHar sarpua, xurosad, [TK) cpoliciBa KOTOPBIX MIMCHAIOTCH (1pH
BAPLHPOBAHHN  COOTHOMICHMA HANOIHMTC/AB/MATPHIIA H  TEMICPaTyphi
CYILKH.
[Mo panueiv POA yeranosneHo, 4ro (asossiil cOCTaB KOMIO3NTOB 1IpH
nobGapreniy  OHONMOMTHMEPOB  HE  HIMEHACTCA.  AHATHI  MophonornH
[OJIVICHHBIX KOMIOSHTOB BBIABILUL, YTO HAIIHHICHS HOJHOCTBIO TOKPHIT
NoNHMepHoiT MaTphiicii. Boissieno, wro npH o0pazoBaHiH KOMIO3HTA
lIeldbHAA TOBEPXHOCTH 00pa3loB  YBeNHUHBACTCH N0 CPaBHEHHE ©
HAIIOIHHTENICM.

[lo pesynbraram  JAHHaMHYECKOrO  PACTBOPEHHE  CHHTEZHPOBAHHLIX
O0pa3los B PACTBOPAX YCTAHORICHO, YTO B KOMNO3HTAX HA OCHOBC
XHTO3AHA W TIOAHNICKTPOIUTHOIO KOMILIEKCa HabJIOaeTes YREAHYCHHE
OHOPEIOPOMPYEMOCTH € YBEIMYCHHEM MACChl  HAOJHMTENA, a4 JUIA
KOMUIO3HTA Hd OCHOBC UIbI HHATE HATPHA YMCHBILACTCA,

4) Onpesenco, 910 NMPH YBEITHYCHIH TCMICPATYPL CYIIKH KOMIO3HTOB B
uatepeaae 25-200°C Ha ocHOBE @IbIMHA HATPHA M XHTO3aHA CKOPOCTH
pacrsopenns ymenbinactes. Lt komnosuros wa ochose T19K ckopocts
PACTBOPCHIS YVBCIHHBACTCA € POCTOM TCMIICPATYPhi CYIIIKH.




Cnacubo 3a BHUMaHue!
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SevSU — Comparative analysis of the legal regulation of genomic therapy in European
countries (Vasilev S.)

SSC RF-IBMP of RAS — Investigation of underwear, garment and Personal Hyglene Means
using under conditions of isolation during the SIRIUS project (Shumilina I.)

Udmurt state University — GIS as a means of communication (Semakina dztsﬁwov L.,
Stepanova A.) <

Of the Russian state agrarian University — Comparative analysis the levelling rice field various'

types reclamation planners (Nasonov S.) : - :
Lc&mo sov Moscow State University - Detection of proteins, viruses, bacter’f_fwsing
scanni be microscopy (Akhmedova A.) 4

Lomonosov Moscow State University - Scannmg caplllary mlgroscopy (Akhmedova A))
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sk State University F.M.Dostoevsky — Sinthesi
ates in chitosan polymer matri%( (Golova
e University F.M.Dostoevsky — Co
nd PEC (Golovanova O., Tsyganov.
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LEGAL REGULATION OF GENOMIC
THERAPY IN EUROPEAN COUNTRIES




Great Britain

* The Human Fertilization and Embryology Act in the United Kingdom
has made many procedures available including those related to
genomic diagnosis and therapy in the process of embryo formation.
This state opened the possibilities of applying genomic procedures
at later stages of pregnancy in contrast to other countries.



France

* regulating genomic medicine is
rather dynamic because:

+ the state takes into account the
latest scientific developments,

« allocates substantial financial
resources for their achievement,

+ adopts strategic documents, such
as "Genomic Medicine France
2025",




Austria

Bundesgesetz, mit dem Regelungen (ber die mediz
unterstltzte Fortpflanzung getroffen werden
(Fortpflanzungsmedizingesetz — FMedG , whieF Vit
the mandatory application of genomic diagniosi . .
necessary, editing for couples with a sad abortion experience
draws attention to the field of genomic medicine. Other reasons
are a threefold failure of an IVF procedure or a diagnosed high
risk of miscarriage




Switzerland

Ordinance on Clinical Trials in Human Research (Clinical Trials Ordinance, ClinO) of 20
September 2013

Most part of the authority in organizing genomic research has been transferred to the
cantonal level, which helps to solve several problems at once:

+ to simplify the access of citizens to medical care and to permit scientists and clinicians
to conduct research,

+ to control the processes associated with the participation of Swiss Iin genomic therapy
outside their country and causing a threat to their health.



considered type of hlh tech medicine
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Russian side (SSC RF-IBMP RAS) initialized an international
project «SIRIUS» (Scientific International Research In Unique
terrestrial Station - international scientific research in a unique
complex) in the conditions of a specially created ground-based
experimental complex of the IBMP.

http:/sirius.imbp.ru/.




The SIRIUS project is implemented jointly by the SSC RF-IBMP
RAS and Human Research Program NASA (NASA HRP is discovering the
best methods and technologies to ensure safe and productive human
spaceflight).
The SIRIUS project is also carried out in cooperation with partner
organizations with the wide participation of specialists from Russia, the
USA, Germany, France, Italy, Belgium and other countries. The project

includes a series of isolation experiments with a duration of 4, 8, 12
months.

The scientific program of the SIRIUS project is based on the
development strategy of Russian manned spacecraft in preparation for
deep space exploration and is also consistent with the NASA HRP mission
to provide space exploration beyond low Earth orbit.

http:/sirius.imbp.ru/




@ At the first stage, during the isolation in SIRIUS-17, which was
carried out from November 7 to November 24, 2017, a flight to the Moon
was simulated and, according to the flight legend, the crew reached a
Moon orbit in 17 days, circled the satellite and returned to Earth, shower
procedures were not provided for the crew and hygiene procedures were
carried out similarly to space procedures, mainly using special napkins
and towels.

In the second stage, during isolation in Sirius-19, which was
carried out on March 19, 2019. July 17, 2019, a flights to the Moon was
simulated. The aim of mission in accordance to the flight legend was of
finding a landing place and work of four crew members on the Moon for
operations on the surface of the Moon, working in the orbit of the Moon,
remotely controlling of the lunar rover to prepare the lunar base and then
returning to Earth. The crew could take a shower and water for
conducting hygiene procedures was not limited.

Three women and three men volunteers participated at the
stages of SIRIUS-17 and SIRIUS-19 isolation project.



At the present stage, there are still unresolved issues related to
equipping spacecraft and orbital stations with equipment to perform water
procedures (included in the crew life support system), as well as hygienic
processing (cleaning, washing and drying) of clothing, underwear and
hygiene means from textile materials.

During the experiment on the SIRIUS project, monitoring was carried
out on the use of Personal Hygiene Means, underwear and clothes under
conditions of 17 daily and 120 daily isolation. More than 120 completed
questionnaires were received, which made it possible to assess the weight
characteristics of the stocks of clothes, underwear, Personal Hygiene
Means necessary for flying to Moon.




During the implementation of the first and second stages
of the SIRIUS project was carried out monitoring of the using of
clothing and underwear, their change and monitoring of data on
sanitary and hygienic measures for personal hygiene, sanitary-
hygienic processing, storage of underwear, clothes and was
carried out and the assessment of Personal Hygiene Means in the
conditions of 17 days and 120-day isolation (November 2017 and

March 2019 - July 2019).

Two types of questionnaires were used for questioning.
Questionnaire No. 1 was on monitoring the using of clothes and
underwear, including bed linen, their shift and sanitary-hygienic
measures for processing.
Questionnaire No. 2 was dedicated to the assessment of personal
hygiene products.




In conditions of 17-day isolation in the framework of the
SIRIUS-17 project and in conditions of 120-day isolation in the
framework of the SIRIUS-19 project, 120 completed
questionnaires were received from operators from the ground-
based experimental complex of the IBMP.

Within the framework of SIRIUS-17 and SIRIUS-19, 18 and
96 questionnaires were received for monitoring of using of
clothing, underwear, including bed linen and sanitary-hygienic
measures for its processing and 12 questionnaires for
evaluating personal hygiene products from each operator, as
planned.

Fig. 1 is a graph illustrating the frequency of filling out
the operators questionnaire within the framework of SIRIUS-19.




@ Fig. 1 - Filling out questionnaires by operators within the
framework of SIRIUS-19 according to the Mcb-11

Puc. 1 3anonHesne aHKeT ONEPAToOPaMM & NpoekTe
"SIRIUS-19" no axcnepumenTy no sucnepumesty Mch-11
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Date of filling out the questionnaire No. 1 and No. 2



A significant difference between the isolation under the SIRIUS-19
project and the conditions of space flight and from SIRIUS-17 is
that the operators had a shower, which is absent in spacecraft
and the ISS. Water for sanitary and hygienic needs in a pressure
chamber experiment SIRIUS-19 was not limited.

The difference between isolation in the first and second stages of
the SIRIUS project from isolation in the MARS-500 project was not
only shorter duration, but also that half of the operators for the
SIRIUS-19 project, i.e. 3 people were women, and in 520 daily
isolation under the MARS-500 project there were 5 mans.




In addition to studying data on clothing and underwear
questionnaires used in the hermetically sealed SIRIUS project, was
evaluated pollution of real underwear received from the Ground
Experimental Complex of the IBMP during 4 simulations of the moon’s
surface accession on June 21, 23, 25 and 26 2019 from two male
operators in the SIRIUS project. Operators worked in the lander
simulator during the second stage of SIRIUS-19. Underwear was
collected at the end of each of the 4 simulations of activity on the Moon
and work in the simulator of the descent vehicle.

The research results showed a significant contamination of the
underwear during the work associated with simulating the exit to the
surface of the Moon, which could depend on increased emotional and
physical stress. Table 1 shows the species and characteristics of
underwear and the average weight of the selected underwear, selected
after 4 simulations of the activity on the Moon surface.



&

Table 1 -
Species and characteristics of selected underwear and the average mass of

selected underwear used during 4 simulations of the activity on the Moon
surface

M briefs Gray mehnge.

100% cotton, washable at 30°C

Underpants {slips) Gray melange,
100% cotton, washable at 300C
l White short




Table 2 presents the list and quantity ofclothing, underwear, towels and
Personal Hygiene required for one crew member within 120 days. The
number is modeled and calculated on the basis of existing standards for
the use of clothing, underwear and personal hygiene products of 12 items
in space flight conditions on the ISS.

During a month one crew member needed more than 22,175 kg/month of
clothing, underwear and personal hygiene means for saving of hygiene
comfort.

Thus, in order to saving of hygiene comfort during a 120-day experiment,
a crew of 6 people needed more than 520 kg of clothing, underwear, bed
linen, towels, Personal Hygiene Means, toilet items, as well as means
for cleanliness in the facility.



@ Table 2 - The required amount of clothing, underwear and personal hygiene means for 1 person

for 120 days.
No  Item name Frequency of use Weightof one  Amount of items for1  Weightof one  Weight of one item
Ne Item, kg month, pcs Mem for 1 month,  for 120 days, kg
LT

1 Wallle dry towels 1 time In 3 days 0,1 10 1,0 40
2 Terry dry towels 1 time in 7 days 02 a4 08 32
3 Wet towels Everyday 0,2 30 6,0 240
4 Sanitary Napkins Spiecesin lddays 0,12 10 12 a8
5 Underwear kits 1 then In 7 days 0,35 5 175 70

linen “Camellia®
6 Sports Kits 1 time in 7 days 0,48 10 a3 19,2

linen “SM"
7 Inserts for bedroom linen 1 for 30 days 0,625 1 0,625 25
8 Operator’s overalls On flight 12 1 12 a8
9 The overalls are On flight 16 1 16 64

replaceable
10 Jumpsult insulstion On flight 16 1 16 6,4
11 Installation kit On flight 0,55 1 0,55 22
12 Socks 1 tieme In 3 days 0,06 10 06 24

Total: 7,085 e 2,725 86,9




Personal hygiene means were selected according to the individual
wishes of the testers, taking into account their compatibility with the closed-
circuit life support system (LSS). Hygiene means included:

- wet wipes, dry towels from terry and waffle fabric;

- detergents for the hygienic treatment of skin and hair; toilet articles
(toothpastes and brushes, shaving accessories, cosmetic creams,
deodorants, toothpicks and dental floss, cotton buds, combs, scissors, nail
files, wire cutters, etc.);

- underwear and bedding;

- means for maintaining cleanliness in the facility (vacuum cleaners, gloves,

cleaning wipes, detergents and disinfectants for various purposes, including
0.1% solution of catamine AB, used in real space missions on the ISS).




@ Real Personal Hygiene Means of cosmonauts

1. Wet hygienic towels in individual plastic bags for daily cleaning procedures
taking into account the use of 1 individual towel per day for each operator.
Total: 110 pcs.

2. Wet hygienic napkins in amount of 9 napkins per day for each operator -

total: 1000 pcs.
3. "Aelita" remedy for skin and hair care - 6 bottles of 100 ml.




& —

1. The main research results showed the effectiveness of the sanitary-hygienic system and
its functional significance.

2. During a 120-day experiment, a crew of 6 people needed more than 500 kg of underwear,
bed linen, towels and Personal Hygiene Means, toilet items, as well as means for
cleanliness in the facility for saving of hygiene comfort.

3. The studies confirm the need for abidance of hygiene, epidemiological standards, and
the creating of a sufficient amount of underwear, bed linen linen, bed linen, towels and
personal hygiene products, toilet articles for isolation conditions. The results promote to
the creation of optimal sanitary and hygienic conditions for isolation, including in
hermetically closed objects, manned spacecraft, which allow for saving the health and
working capacity of crew members.

4. The development of devices for such sanitary and hygienic procedures sach as washing
clothes, taking a shower, washing hands, combined with a regenerative life support
system for long-term space missions and for stations on the Moon and Mars are require.

5. When choosing “"space clothes”, special attention should be paid to the selection of
materials taking into account their best hygienic properties.



@ SIRIUS — Scientific International Research @

in Unique Terrestrial Station

SIRIUS - Scientific International Research In Unique terrestrial Station,

Sirius is a star system located in the constellation Canis Major and is the
brightest star in the Earth s night sky. It has attracted the attention and
imagination of people throughout human history. Many ancient
civilizations have given high importance to this brightest star which can
be observed from nearly every region on the planet. The name also
symbolizes the goal of this project: to illuminate understanding of human
performance for long duration exploration missions that someday will
reach for the stars.
hos o d WE INVITE TO COOPERATION!

SIRIVL The SIRIUS project will simulate long duration space missions to study
& issues related to human isolation and confinement. This includes the
study of biomedical and psychosocial challenges that may be experienced
on long missions, The study will be conducted over a period of several
vears at the facility located in Moscow, Russin. Participation by
researchers around the world will be a key aspect of this colluborative
effort.




oL ed experiments —through ISS to deep space 5"=7'US
Deep Space Gateway

Main stages of the project:
November 2017; 17 days
2018: 14-21 days
2018-2019:; 4 months
Plans: 8 months and 1 year stages.
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GEOINFORMATION SYSTEMS AS A
MEANS OF COMMUNICATION (ON THE
EXAMPLE OF DEVELOPMENT AND
CREATION OF ECOLOGICALATLAS OF
THE URAL FEDERAL DISTRICT)

Semakina A V.. Sharipov L.R.. Stepanova A A.

Udmurt State Unmiversity, [zhevsk, Russia



Objective of the study: to develop a
method of quantitative mapping of
the environmental situation and the
presentation of electronic versions of
ecological atlases in a large,
economically developed region.



Contents of ecological atlas maps:

structure of emissions from stationary sources by subjects of
administrative and territorial division;

volume and structure of wastewater discharges by subjects
of administrative and territorial division; k

surface water quality;
air pollution level;

conservation of natural areas




The regions of the Ural Federal District of Russia can be
classified as 4 types of emissions:

1) Metallurgical type (Sverdlovsk Oblast and Chelyabinsk
Oblast).

2) Gas transmission type (Kurgan Oblast).

3) Oil and gas type (Yamalo-Nenets Autonomous Okrug,
Khanty-Mansi Autonomous Okrug).

4) Qil refinery type (Tyumen Region).




Volume of wastewater discharges by subjects of the
Urals Federal District of Russia

discharged waste
water without
treatment. million
cubic meters

181337

11763

e
discharged
normatively
treated waste
water, million
cubic meters

discharged
normatively clean
wastewater,
million cubic
meters




Degree of contamination of Ural Federal District surface water

bodies for 2017
Water Quality
Water object, fence point Cool, clear, Characteristics of the
UKiZv contamination condition

P. Ob - Nizhnevartovsk, 0.5 km higher 3,64 1A Dirty
P. Ob - Nizhnevartovsk, 5.8 km lower 3,65 4A Dirty
P. Ob - Surgut, 4 km higher 3,24 36 Very contaminated.
P. Ob - Surgut, 22 km lower 3,95 aAA Dirty
P. Ob - v, Belogor|e, 3,1 km higher 3,16 36 Very contaminated,

P. Ob - Oktyabrskoye village, 1,0 km above. 4,60 4A Dirty




Methods of creating maps:

1. Creation of a digital version of the map substrate for
the Ural Federal District territory based on ggis.

2. 2. Database systematization.

3. Merge databases created by MicrosoftExcel and ggis
using Adobe Photoshop.

4. Map creation.




Structure map of emissions from stationary sources by Ural Federal
District subjects.

Structure map of emissions from stationary
sources by Ural Federal District subjects.

I Sulfur dioxide
B Carbon oxide
[ Nitrogen oxides
I Hydrocarbons
(mo volatle orgamc
compeunds)

stationary sowces, thousand tons

HanaGuncman
OGN T

Scals 110 DOO DOO e L K00 1000 2000 s Onn i smore



Specific volume of emissions by Ural Federal
Distnct sulyects (thousand tons km2)
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Map of wastewater discharge structure by degree
of treatment by Ural Federal District subjects.
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Map of contamination level of surface water bodies.

L\ e, “L_;”

Boake

1110 00 D00,
Pollutants
@ 'on @ Mintes
. Manganese . Phosphates Rivwrs anG water Daces by
z'm Cm AN G, Clans :
<4 ® [~ presumgtive cleanliness
@ “opper @ supnates :
. Nekel Dprtiate surtace _ S"DMY DO.UWU
@ Quenic substances o Orpare b es petithes [ polluted and very polluted
P m;::}:; € oot o I muddy and messy
Armirmonium ogen "
Sk e D T, . - mm mm
ey . Arsemc

Scale 116 000 000



Maps of atmospheric air pollution

Intagraled Amosfecs
Pollution Index in the Urals
Federal District
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Map of specially protected natural areas
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Conclusion.

The important role of environmental factors in modern
economy and politics creates a need for correct and adequate
reporting of relevant information. Since all environmental
problems are inseparable from the territories where they
manifest themselves in one way or another, their constructive
discussion and solution is impossible without appropriate
cartographic materials. The creation of an electronic

environmental atlas allows for the presentation of diverse
information about the environmental situation in the region
in an accessible form. In the future, it is planned to develop
and create an interactive atlas based on Internet resources.
Translated with www.Deepl.com/Translator (free version)
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Russian State Agrarian University — Moscow Timiryazev
Agricultural Academy
(RSAU-MTAA or RSAU — MAA named after K.A. Timiryazev)

2-nd Scientific and practical conference of Croatian and Russian scientists in Dubrovnik,
October 8-9, 2020.




The surface of a rice receipt in the form of a two-dimensional
rectangular matrix and its three-dimensional graph
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Correlation surface of the receipt and its spectral density, calculation of
statistical characteristics
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Earthmoving and planning machines




Machines in the form of dynamic systems represented by matrices
Trailer long-haul planner:

ACHT = m-J(uow 0246 0148 0308 0003 QI08 02 O2% 00N 0053 Q0K Q0K 008 016l 009 OB DY QT G0N 008 0157 QO 001‘)11

Semi-mounted planner with front-wheel balancer:

T
' nox oms 0m@s 003 00t 2381 m”) |

K:wz-nJ(l 0472 0151 Q01 0054 Q073 0070 Q066 OO0 N0LF 0027 OMET 0202 QLSS 0068 0.0 RI1ST )0
Planner with a rear horizontal frame:

lch.-euJ_mm 0037 002 OOIF 0013 0025 0058 N.OST 0.09 Q02 0018 002 003 000 0052 OGS DO NOIS 0022 0.038 0 Wl aox uo:nrJ
Scraper-planner without LSAU:

.K:m-d (1 0% 007 029 00 0206 022 041 OS2 O QM2 GIM 0112 QLI Q1% 02 033 O 06 0077 007 00K 01 ozmw

Scraper-planner with LSAU:
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The expression of the statistical dynamics,
which describes the alignment process

'.‘.f.=:Sl((o) A%(o)

ctral densxty of the rice check



Types of spectral densities of the surface after alignment
When moving along the long side of the receipt X When moving on the short side of the receipt




Continuation of the previous slide
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Conclusions

The obtained information allows you to clearly see the structure and distribution of
wregulanties on the check surface. This data may suggest a more rational flow diagram of the
planner’s movement on the surface.

From the results of calculations, it can be seen that when planners move along the loop
scheme along the long or short side of the check, the results of their work are different.

Thus, the long-base planner 1s more effective when working along the short side (the total
dispersion of height irregulanties when moving along the long side is 5.1 em?, while the short side is
39 oem’.

A planner with a front balancer shows better performance when moving on the long side (the
variance is 1.78 em?), and on the short side it is slightly worse (the variance is 2.13 em?®). The scraper-
planner without LSAU works approximately the same way (the variance 1s 4.74 e¢m® and 6.06 cm?,
respectively).

A planner with a rear horizontal frame and a scraper planner with an LSAU align the long and
short sides with approximately equal accuracy.
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Detection of proteins, viruses,
bacteria using scanning probe
microscopy

Akhmetova Assel

Lomonosov Moscow State University



Atomic force microscopy of viruses

Tick-borne encephatitis virus,
TEM and SPM images




1. Atomic Balances: resonant weighing

Mechanical system:

1 - cantilever;

2 - laser;

3 - photodiode;

4 - cell;

5 - syringe.
Electronic unit:

6 - RMS preamplifier;
7 - AC generator.

308 § 58-89




2. Static deflection
_ Et®
3(1-v)I*

Ao — mechanical stress in monolayer, rae /v f—
cantilever length and thickness, v u £ ~ Poisson
coefficient and Young modulus, Az — cantilever
deflection

™ il
e ‘ o 51— lasec ' photodiode
SR

Stresses can be pulling and pushing



3. Dynamic mode

Radial oscillations have advantages to bending modes due to higher Q-factor and
sensitivity in liquid. No need of laser system.

Iromn e

Schematic representation of a

ks first radial fhode Typical resonance curves of piezodisk:

red one - in air and blue one - in water




Piezoceramic biochip

A
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1) Piezoceramic plates with silver-plated slectrodes = L. Conductive layer
on both sides ! U Piezoceramic layer
2) Plale after incubation in 100% nitric acid R B

3) A plate with a sprayed gold layer of 50 nm
deposited on both sides

4) Billets for biochips with a diameter of 4 mm are
prepared from the: plate

A Akhmatova, G Meshioy, |, N L A Sagi [ ( ky I Biosensoe devics for detecting biclogical micro snd
nano-objects. Patent 2536048, 2017




Microalbumin detection

Control measurement of biosensor response in
PBST buffer. For 1000 sec, the average value of
the resonant frequency has shifted by 0.3 kHz
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Piezoceramic discs coated with a Scanmumrer

layer of gold.




Microalbumin detection

The binding curve of the conjugate of goat antibodies against mouse
antibodies with immobilized antibodies on the surface of the biochip.
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Scan number

A piezoceramic disk (gold + aminothiophenol substrate + H-C15 antibodies to
albumin) is placed in a flow cell. 0.25 ml of conjugate with buffer with a ratio
of 1: 1,000,000 was added to the volume of 0.75 ml PBST buffer.

For 1000 sec. the frequency shift was 0.8 kHz.




Enzyme immunoassay results

Aminothiophenol

Mercaptoethylamine

The best binding
occurred on the surface
of an aminothiophenol-
modified disk at an
antibody concentration
of 50 pg / ml.

To modify the surface of
the carrier, it is better to

use aminothiophenol.




Conclusion
The biosensor can be used to identify biological particles in a liquid and

determine their concentration
A technique for covalent immobilization of antibodies on the gold surfaces

of the cantilever has been developed.
Reducing the geometric dimensions of the biochip will increase the

sensitivity of the method - up to single particles

akhmetova@nanoscopy.ru
+7 925 092 6757
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Scanning capillary microscopy

Akhmetova Assel
Lomonosov Moscow State University

akhmetova®@nanoscopy.ru
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Scanning capillary microscopy
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amphfies
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e
Scanner
control

e et

A
XY scanner

*  Mounts on Nikon Ti-U inverted optical
microscope
* Nanocapiliaries as probes

Puller P1000 (Sutter) for
capillary pulling




Combined atomic force and capillary
microscopy

Instaliation for combined atomic-force and capillary microscopy on an
inverted optical microscope Nikon Ti-U.




Scanning capillary microscopy

. - L "- F -
Scanning capillary microscopy image of a DVD disc surface. Below is a cross
section along the dotted line in the topography. The current through the
capillary is 100 pA.




Comparison of electron and capillary
microscopy. Drosophila eye

SEM SCM

S

Y Xorchev of ol




Scanning capillary microscopy

The surface epithelial Erythrocyte
cells of the kidney pig




Two-channel nanocapillaries

Two-channel nanocapillary

One empty channel for capillary positioning {lon
current messurements)

Channel covered with carbon for local biosensing
(Faradaic current measurements)

-M




Creating a conductive nanocapillary
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P Actin, S Tokar, L Clavsmeyer, & Babalonegad. S Mknhaleva, R Comut, Y Taknhasiv, AL Corgota, P Novak, A Shevchuce, J.A Dougsn
5.6 Kazatan PV Gorsikin, A S Erofeay. |V Yaminaky, P R Unwin wSchubmann, 0 Kisnerman. D A Rusakoy, E V Sviderskaya
ru E Korchay Electrochemical nanopeobes for single-call analyss. ACS Nano, 8{1).875-884. 2014




Electrochemical nanocapillaries for single cell
analysis

Melanoma cell

Platinum carbon nanoelectrode for detecting
hydrogen peroxide H,0,

0.5 pA
203

retraction

Time (s) penetration

o

PActs et ol // ACS Nano, B{1), 875 884 (2014)




Functionalization of the nanoelectrode
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Electron microscopi
picture of cardiolitis

The purpose of the work is 1o study
the effect of organic additives on the
crystallization of caloium phosphates




Experiment scheme

Concentration
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Results of crystallization of calcium phosphates from a
prototype blood plasma in the presence of glutamic acid

S N

/\ / o o - Glyx3
M L

/\/ e Glyx5

v v v
0 00 1000 1500 2000 2500
Wave number, cm




Dependence of Ca/P and sediment weight on concentration
and crystal morphology
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Bioactivity results in 0.9% NaCl solution
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Kinetic curves of dissolution C (Ca™ ) = [ (1)
of solid phases in NaCl 0.9%
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Kinetic curves ol dissolution pH={{1) of
solid phases in NaCl 0.9%

Sample ‘The equation

R, v, mkmol/Lxmin

Gly n. S-5 Ce= 1122- 0,603x

0,950 0,603

Glvx3 S=5 C=75.26-0.306x

0.964 0,306

Glyx5 §-5 C=117.2-0,3%0x

0,985 0,290

Kinetic parameters of dissolution of samples S = 5, synthesis time 8
weeks




Results of crystallization of calcium phosphates from a
prototype blood plasma in the presence of albumin

500 1000 1500 2000 2500 3000 3500
Wavenumber.cm"




Dependence of Ca/P and sediment weight on synthesis time
and crystal morphology
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Bioactivity results in 0.9% NaCl solution
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Kinetic curves of dissolution C (Ca* ) = f(7)  Kinetic curves of dissolution pH={{t) of sohd

of solud phases m NaCl 0.9%% phases in NaCl 0.9%

Sample The equation R, v, mkmol/Lxmin

Albumen "=7547-0416x (1,935 0416

Albumen C=1183-0,504x 0,973 0.504

Albumen C=117,5-0,427x (1,985 0427

Kinetic parameters of dissolution of samples S = 3 by adding albumin with
a synthests time of 8, 10, 12 weeks




Conclusions

1. Synthesis from prototypes of human blood plasma was carried out. depending
on the supersaturation and synthesis time. It was found by XRD and IR
spectroscopy that the solid phases consist of octacalcium phosphate, A-type
carbonate hydroxyapatite and vitlockite.

2. It was found by XRD and IR spectroscopy that the solid phases synthesized in
the presence of albumin at @ minimum concentration consist of B-type carbonate
hydroxyapatite, with a maximum concentration of A-tvpe HA. An increase in the
mass of the sediment and the Ca/P ratio is observed.

3. It was found by XRD and IR spectroscopy that the solid phases synthesized in
the presence of glutamic acid contain HA and vitlockite. With an increase in the
concentration of the added additive, a transition from HA A-type to HA B-type
occurs. An increase in the mass of the sediment and the Ca/P ratio is observed.

4. It was found by XRD and IR spectroscopy that the solid phases synthesized in
the presence of glycine contain HA, vitlockite, and octacalcium phosphate. With
an increase in the concentration of the added additive, a transition from A-type HA
to B-type HA occurs. An increase in the sediment mass and Ca/P is observed ratio.
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Relevance

Purpose of the work: to study the processes of
corrosion of steel VSt3sp in water environments
of heat and power plants and to propose
optimal operating modes of equipment



Experimental technique

RD 153-34.1-17.465-00 "GUIDELINES FOR ASSESSING THE
INTENSITY OF INTERNAL CORROSION PROCESSES IN
HEATING NETWORKS»

Corrosion rate of indicators,
mm / year

Aggressiveness of network
water

0-0,03

Low

0,031-0,085

Permissible

0,0851-0,2

High

More 0.2

Emergency




Results for the first experiment

Groups Change lm phate Duration of the Plate surface area (8), Corrosion rate
nass (g) oxperinsent, days e’ (P), mum / year

00035 50 011

1 00176 13 363 015
00158 437 011

0.0259 331 014

2 00223 0 453 0.10
00249 495 0.11

00163 192 014

3 00206 " 270 0412
0,006 280 013

0,0429 473 0,13

q 0,1517 37 429 0,121
00332 316 0,15

00476 3¢ 015

5 0os70 &5 371 01
00257 m 013

00358 211 015

(] 0.0457 50 345 014
0,13




Results for the second experiment

Pretreated water, this water is
used for the operation of steam
boiler houses by the absolute
majority of enterprises

i
2
i
o
8
g
3
-
S

Indicators

Without
processing

Processing

General hardness
meq/dm’

001

Dissolved oxygen
content, pg/dm’

<10

ote

“ s

Dusstiou of the experinent, davs




Third experiment - inhibitors

Inhibitors

Corrosion rate,
mm / year

Protection degree
(Z).%

Aggressiveness
of network
water

Ectoscale-820

0.10 = 0,04

0,14 + 0,04

0,17 =001

High

Aquaresult-
1040

0,10 = 0,04

0,14 = 0,08

High

021 =003

Emergency

Gilufer-422

0,05 £ 0,05

0,04 = 0,05

0,08 £ 0,09

Permissible




Third experiment - inhibitors

Inhibitors

Corrosion rate,
mm / year

Protection
degree (2),%

Aggressiveness of
network water

NaNO:z

0102001

254

0122001

145

High

0,08 £ 001

Permissible

K2CrO«

0132002

0152003

High

0172004

CS(NH2)2

0102001

0112001

160

High

0122002

Na:zB«Or

0132004

0122001

61

High

g1nzom




Comparison of results when using different
inhibitors

» Lctoaale

® Agsareadt

Corrosion rate, mm / year

o8 |
" Giuter
- 50/ a3 NaNO2
LI o5 0 K200
L ripwl CaNI2 )
Py - T R P T—— re ® 30/003 Na2B407
o+
' 2 ] ]

The volume of the injected inhibiter, ml

A series of decrcasing inhibitory effects:

Gilufer-422 < NaNO, < Ectoscale-820 < Aquaresult-1040 < CS(NH,),




CONCLUSIONS

Corrosion rate for "zero" untreated water is 7% greater than for
water that has undergone softening and degassing treatment

To reduce the corrosion rate of "zero" untreated water,
experiments were carried out using a number of inhibitors:
"Ectoskey-820", "Aquarezalt-1040", "Gilufer-422", NaNO,,
K,CrO,, CS (NH,) ,. Na,B,0, , while the concentration of the

inhibitors used was varied.

When calculating the cost of the selected inhibitors, it was found
that "NaNO," is economically beneficial.

Sodium nitrite has the required efficiency to prevent corrosion of
equipment compared to Extosail-820, which is currently used at

the plant. Therefore, it is recommended to introduce this inhibitor
for power plants in the city of Omsk. 9
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Purpose and Tasks

Purpose of the work: to synthesize composites of
brushite and hydroxylapatite in a matrix of chitin and
chitosan and to study their physicochemical
properties.

Tasks:

I.To carry out the synthesis of brushite and N

hydroxylapatite in the presence of chitosan and chitin;

2.To propose a method for obtaining granular
hydroxylapatite and brushite in a polymer matrix of
chitosan;

3.Establish the composition, morphological and thermal

properties of the synthesized composites and granules;

4 Reveal the regularities of dissolution of synthesized
composites and granules in isotonic solution.




Ca(NOs

Heat treutment, dessolulion in
0.9% NaCl

a0

Experiment scheme

pH=55 £05
pll = 12.0 4 0.5 - for hydraxylapatite
= 3 davs

4 !dgg ‘.
3

(NHOHPOy
+ chatosan (chitin)

NH«OH

X-tay, FI-IK
for brushit Spectroscopy

Asoouc Emmission
Spectrometry

Fig 1. Scheme of synthesis of composites HA-chitosan. HA-chatin, brushite-chitesan and broshise-chitin
Table 2. Methouds of examination of samples

Table I. Revearch objects

N Qbject compositin M polyuser. g Ca?

Defined parameter Method

Inseganic polymes
Qushitntive aad qremtitatove X.ray
" deserminatioo of the phase % W
analyses
commp of the sample
| Teskal s 0.2
Charocierizaton of e sagle, 3
3 ] Sutowe L L dotermmmation of the prevence of kit
g specusopy

3 trslet ditosas 016 M grovgs
S truste! chatin L Determiimastion of the Cn / Pratio | Asomze Ensssion
s toashat i 0.8 10 m Eengles Spavlrometry
\J teadat e 0,16 Determination of theemnl
- HA dntosas 0.4C effocts, woght loss duriig TGA

calcinataon up to LDOFC
. 1A chitaas 006 ()
9 HA chisisan 0.6 Specibic uxtace ans BEY
i HA S 0.2 PNterssrmavtion of fhe comett of Polermmnetng
" A chenin ot 13 enbentin and Sychpen ioos = Aty

wlution

12 HA chun 016




XRF results of composites
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Fig. 2. Datrraction patterns of composstes prushite-chitosan (A) and brushite-chitin (B) with the
concentrations of chitosan and chitin, g /1 1-0.02; 2 - 0.08; 3-0.16

A -
N

\
/'l \ \.ME W
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Fig. 3. Diffraction patterns of the composites hydroxylapatite-chitosan {A) und hydroxylapatite-
chitin (3) with the concentrations of chitosn and chitin, ¢ /1 1.0.02; 2 < 0.08; 3.0,16




Fig 4 For brushire-chitosan samples Fig. 5 Surtace morphology of the Fig. 6. Surface morphology of
with chitosan content, g hydroxylapatite-chitosan compasite  hydroxylapatite chitin composties with
I A-0 08, B-0.16. wilh & chitosan concentraton of 0.08 cltin concentration, g / 1 A-0 DS; B-
ell 016

Results of specific surface area measurements

Table 3. Values of specific surface area for composites

Syg Mg
Polymer, 1/ Frvdroxyiapatie- brushite- bydroxylapati brushite-
chitosan chitosan te-chitin chitin
130 i 130 4
- 9% 3
132 108 E]
124 03 4




Phase and functional composition of composites brushite-
chitosan and brushite-chitin after heat treatment

" b

3
 Sadia \\
(:m-o/ b

k] VP-0/

A A
vy (SN WS

3 - -

. s
2 1pas

I'ig, 7 Dillction patierns of brushite- Fig. 8 IR spectrn of composites brushite-chitosan (A) and
chitosan SOmpaTiicy after heat treatment brushite-chitin (B) with chitin and chitosan content 0.08 g
at 300 © C (w) and 600 © C (h) /1 after heat treatment 1-200 * €. 2-400 * C, 3-600 ° C




Chitosan Gel Viscosity Values

o X -
Viscosity

0s e 13

Gel concentration.*
Fig. 9. Dependence of dynamic viscosity on the concentration of the gel

Type of granules

Fig. 10. Granules of HA / chitosan dispersed in an Fig. 11. Granules of brushite ‘chitosan dispersed
alkaline solution (A) and dned in air (B), in an alkaline solution (A) and dried in air (B).




Results of optical microscopy, sieve analysis and
thermogravimetric analysis of granules

Fig. 12, Micrographs ol granular bruskite
(A) ued HA (B) in a chisosan matny

%

11

brushite /chitosan ~ HA /chitosan

Fag. 14 Dependence of the percentage of
granules of dafferent sizes on the composition of
the grasules

112, %

> b
u I
.‘ l I
" e «n o o
T.%

Fig [3. Change in the mass of granular brushise (1) and
hydroxylapatte (2) i the chisosan matnx after heat treatment a
duffcrent thermal conditions

: N £ £ 4
Fig. 15, Photographs of granules of brushete/chitosan (1) and HA/
chitasan (2) after heat treatment a1 20000 (a), 400°C (b), 600°C (e),
8007 C(d)




Conclusions:
I. The synthesis of composites brushite-chitosan, hydroxylapatite-chitosan,

brushite-chitin, hydroxylapatite-chitin was carried out, and granules of
brushite and hydroxylapatite in a chitosan matrix were obtained.

2. When studying the morphology of composites and granules, it was found:
the size of the crystals of composites brushite-chitosan and hydroxylapatite-
chitosan increases with an increase in the concentration of chitosan in the
initial solution, and for the composites hydroxylapatite-chitin decrcases with
an increase in the content of chitin in the initial solution;

the surface of the granules is represented by a porous rough structure; under
the given production conditions, the proportion of granules with a size of 2
mm prevails.

3. In the study of the thermal characteristics of composites and granules, it
was established:

for composites brushite-chitosan in the temperature range 400-600 ° C, a
decrease in the mass of the composites with increasing concentration of
chitosan is characteristic, for composites brushite-chitin a similar
dependence is observed at T =600 ° C;




for the hydroxylapatite-chitin composites, a decrease in the mass of the
composites with an increase in the chitin content in the initial solution is
observed in the temperature range 400-800 ° C, and for the hydroxylapatite-
chitosan composites a similar dependence is observed at T = 600 © C;

the mass of hydroxylapatite / chitosan granules after heat treatment is greater
than the mass of brushite / chitosan granules in the temperature range of 400-
800 © C, chitosan carbonization occurs at T=400° C;

4. When studying the dissolution of composites and granules, it was found:

for composites based on brushite, a decrease in the rate of dissolution in an
isotonic solution with an increase in the concentration of polymers is

observed, and for composites based on hydroxylapatite, the opposite
relationship is recorded;

the initial dissolution rate of hydroxylapatite / chitosan granules is higher
than that of brushite / chitosan.

. It is recommended that when using synthesized composites in medicine for

the rapid delivery of calcium ions, it is better (o use HA / chitosan granules
and HA / chitosan, HA / chitin composites with a maximum polymer content.
To create bioceramics from the materials obtained, it is better to use the HA-
chitin and brushite-chitosan composites,
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The relevance of research

Purpose of the research: Synthesis of composite materials based on calcium
phosphates and organic polymers and study of their physical and chemical properties




Experimental technique

Basic reaction:
RCaCl,+6Na, HPO ,#+4NaOH+H,0
= CaH4(PO,),-5H,0}+16NaCl
Synthesis conditions:
C=350.0and 37.5 mmol/L; pH=
6.5; T (pditch) =313 K. T (ext.) =
273-278 K; = 48h,

MeQuIRO
Q20 NacHPOAIRD

Composite materials synthesis
techniques:

1) Preparation of composite
malerials based on sodium alginate
and chitosan

Different amounts of filler (FA)
and 2% aqueous suspension  of
sodium alginate or 2% suspension of
chitosan in 0.5% acetic acid, drying
at 25°C, 200 °C and 400°C of the
composite based on sodium alginate
and 25 °C and 200°C for a
composite based on chitosan

2) Preparation of PEC-based

composite materials.

PEC suspension - by mixing 1:1
(sodium alginate and chitosan).
Next, add the powder material in
different  quantities, dried at
temperatures (25°C and 200°C)



Results of the synthesis of a mixture of
calcium phosphates

L A RN

Diffractogram of the solud phase Particle type of calcium phosphate nuxtare, sw. x120

Pl

N

IR spectrum of a mixture of caloum phosphates



Results of synthesis of composite materials FK-
sodium alginate

2 -
ENTIFEACTION PATIErD OF Tho COmposite materal (saey = 2000, Tiller IR spectrum of a compostie matenal
caomtent 20%5) with & filler / matrix matso of S0/50, obtamed

at 2000C

Compansen of the specific surface
wrca ol the filler an e composste

Substance Specific surface
uresn, g

Filler 23

Composile 37

Mhotographs of & composite material with a filles conzent of 10%) at
2000C A} magnification x120; H) an a scanning microscope




Results of synthesis of composite materials FC-
chitosan

Diffruction patiern of the composite material
(tdry = 200 ° C, filler content 50%) IR spectrum of composite matenal with filler /
matrix ratio SOSO0m 28 ° C

Photographs of a composite material with a filler content of 30% at 25 * C, A) Single magnification,
B) on a scanning microscope




Results of the synthesis of composite materials FK-
PEC

.

’ m '~[ '{ NS
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w0

IR spectrum of composite nsaterial with filler / matix

JUndipasrorpanives KoM B0 IIIIOSROCD MATCpRATA N
PNeaOre ' ranio 30070 a1 sdrying = 2000

(8~ 200°C, copepaaannite munaanrean S0%)

s TETY LS
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Photographs of a composite matenial with a filler content of 10%, A) tdrying - 200°C, B) tdrying - 25°C




Dissolution rate of composite materials, mmol/L * sec

Polvme
r £
matrix  tempe
rature
oC

Sodium
alginate

Dryin .

0,1M HCI

0.9% NaCl

Acetate buffer
pH=4.6

10090

30770

133

COOTHOIICHIE HANOIHITETh METPITA

SO0¢450 0 1v90

108

30070 | 50450 | 1090 0 3NT0 0 50050

179 | 166 | 166 | 149 @ 138

13.1 10,2 9.6 8.8

33.1

233




MECHANISMS OF FORMATION OF COMPOSITE MATERIALS

Gel name

Dynamic
viscosity of
pure gel,
mPa*c

Dynamic
viscosity of
gel and 0,5%
filler. mPa*c

Dynamic
viscosity of gel
and 1.0%
fillermPa*c

Sodiuim
alginate

5992

7580

11R0S

Chitosan

3057

3508

3818

PEC

4332

5716

7481

Formation schemes for composite materialy
A) based on sodium alginate, B) Based on chitosan
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Conclusions

1) Composite materials based on a mixture of calcium phosphates (filler -
OCP, brushite, HA) and a polymer matrix (sodium alginate, chitosan, PEC)
have been obtained, the propertics of which change with varying filler /
matrix ratio and drying temperature.

2) According to the XRD data, it was found that the phase composition of the
composites does not change with the addition of biopolymers. Analysis of
the morphology of the obtained composites revealed that the filler is
completely covered with a polymer matrix. It was revealed that the
formation of a composite, the specific surface of the samples increases in
comparison with the filler.

3) According to the results of the dynamic dissolution of the synthesized
samples in solutions, it was found that in composites based on chitosan and
a polyelectrolyte complex, an increase in bioresorbability is observed with
an increase in the weight of the filler, and for a composite based on sodium
alginate it decreases.

It was determined that with an increase in the drving temperature of
composites in the range 25-2000C based on sodium algin and chitosan, the
dissolution rate decreases. For composites based on PEC, the dissolution
rale increases with increasing drying temperature.
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