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OT3bIB

Ha MarucTePCKYIO IUCCEPTALMIO CTYASHTKH OHOTIOTHIECKOro GaKyisTeTa
@I'OY BO «Ky6I'Y» Xwmxusik E.W. Ha Temy
«BHO3/IEKTPOXMMHIECKHE TTOKA3aTeIM MUKPOOHBIX TOILTMBHEIX 3JIEMEHTOB

GEHTOCHOI'O THIIA C BO3MOYXHOCTBIO YTUIIA3alUd TOKCHYHBIX BEILIECTBY

Brimycknas xBanudukanuonHas paGoTa (MarucTepckas —MCCEpTAIs)
Xwxusax E.M.BpinonHeHa B MEXAHCLHUIUIMHADHON INPMKIAMHOM  OTpaciu
aIbTEPHATMBHON OSHEPIeTHKH, BKIIOYAIOMedl B cebs MHUKPOOHOJOrMYECKHe H
brodusndeckue moxxomsl. OGHEKTOM HCCIENOBAHUS MOCITYXKUTH 6e3MeMOpaHHEIe
IIPOTOYHBIE CHCTEMbl MHKPOOHEIX TOINIMBHBIX 3jieMeHTOB (MTD) 6GeHTocHOro
THIIA Pasii4HbIX Monu¢pukauuit. Ilenso maHHOM paGoOTHI ABNSETCS H3ydeHHE
OHO3NIEKTPOXUMHYECKUX I[0Ka3aTenell MHKPOGHEIX TOIUIMBHBIX DJIEMEHTOB B
YCIIOBHSX 3arps3HEHHs TOKCHYHBIMH BEIIECTBAMU — MOJUIIOTAHTaMHu. JlaHHOe
HCCIIEIOBaHWE HANpaBIeHO Ha pa3paboTKy W onTuMmusanmo MTD GeHTocHOro
THIIA, C LENBIO NalbHEHIeH HHTErPallii UX B YCIIOBHS OKPYKAIOIIEH Cpejbl, KaK
[IepCTIEKTUBHBIX, BO30OHOB/ISAEMBIX HCTOUYHHUKOB 3JIEKTPUYECTBA, YIACTBYIOIHX B
npoueccax Ouonerpaganiy TOKCHUHbIX BEIECTB.

Asropom Oputa mccmemoBaHa dddexTHBHOCTE MTD B ycmoBMIX
3arps3HeHHs, a TaKkKe OHOXMMMYECKas aKTHBHOCTH MHKDOOPIaHH3MOB B
MEX3NIEKTPOAHOM MpocTpaHcTBe. 1o pesynbratam McciieoBanus 6BLI0 BBIABIEHO,
9TO MHUKPOOHBIE TOIUIUBHEIE 3JIEMEHTHI CIIOCOGHBI HE TONBKO TEeHepHpOBaTh
SNIEKTPOJHEPTHIO, HO M Y4acTBOBaTb B OHOMErpafallid TOKCHYHBIX BEILECTB.
VYcraHoBneHo, YTO HMHOKYJISILTHS CHCTEM MTD TaMMOM
Rhodococcus erythropolis B2 GUaronpusTHO BNHSET Ha OIEKTPOreHes U
CHOCOOCTBYeT YBENHYEHHIO YPOBHs MAerpaiallid TOKCHKAHTOB. B MOJENBHOM
9KCIIEPUMEHTE C 3aMEHOH GEHTOCHOTO CIIOSI Ha HONYKUIKAN arap ¢ MHAUKATOPOM
pe3a3ypHHOM — IOKa3aHa UHTEHCH(HUKALHUS OHO3IEKTPOXUMHYECKUX MIPOLIECCOB B

MEK3JICKTPOTHOM IIPOCTPAHCTBE, BIUSAHUE Ha HUX HHOKYJIALTHNA GaKTepHHMI/I.
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Pabora wm3nokeHa Ha 69 CTpaHMIAX ~MaIlIMHONMCHOTO  TEKCTa,
WUTIOCTPUPOBAHA PUCYHKAMH M TaONHIaMH. AHalu3 JIUTEpaTypHBIX NaHHBIX,
OCHOBaHHBIX Ha 67 HCTOYHMKAX, BKIIOYAIOIIKX 33 WHOCTPAHHBIX CTATHH, TOMOT
aBTOpPY JaTh COBPEMEHHOE IpeZCTaBlieHHe O TexHomoruun MTD, Ha OCHOBaHHHU
KOTOPBIX OBUIH MTOCTABJIEHEI LIEIH U 3a1a41.

Pafota COOTBETCTBYeT NpPHHATHIM CTAHAAPTaM, OCHOBHEIE BOMPOCHI
MAarucTepcKoi AuccepTaliu NpopaboTaHsl Ha BEICOKOM YPOBHE. ABTOpP YCIEIIHO
OCBOHJIA HOBBIE METOJUKH, NMPOSBUIA WHULHATHBHOCTE M CUCTEMHBIN MOIXOM K
paboTe, mposena GoNbIION OO0BEM MOMCKOBBIX paGoT, cAenaa KaueCTBEHHYIO
00paboTKy pe3ynbTaToOB dKcrepuMeHTa. Ha OCHOBAaHMM BBINIECKA3aHHOIO MOXKHO
3aKIIOYUTh, 4YTO Marucrepckas jauccepraius XwxkHik E.J. oTBeuaer BceM
NPebABICHHBIM TPeOOBaHUSIM M MOXET OBITh PEKOMEHJOBaHA K 3aIldTe |

3aclly’)KUBaeT TOJIOXKUATEJIEHOM OLIEHKH.

HayuHbl1ii pyKOBOIUTEND, HOLEHT
Kaenpbl FeHeTHKH, MUKPOOHOIOTHH
1 OHOXUMHH OMOJIOTHYECKOTO

takymnsrere Ky6I'Y, xana. 6uoi. Hayk H.H. Borgenko





image7.jpeg
eaOALOY VD)
\

‘IrOMQ "WHE ‘A /.| MHMOHROAY OF
AO09. 1D mWiuenhong 1 UMNHUXOUQ
‘MHIOKOHXa10HQ I9dradex 1Hamor

"IDIHAYIO HOHIIOLIKOLOL LOBHMNAIIORE M WKHHEE0QadL Waod

LOAH1O12G1009 "I 'H ABHXHY eroged KewoAdUeHaNag TILAH.IMLOON HI190 MhETeE U

HIf3IT SIIHHALEELOON HoHTeldoooulr HoxodeLonIew e 9100ed soosmodn g
‘[reL9rrAead S19HHoRAION Lotexedlo
OHLEEISIE 19008I9q ‘hel'es XITHHOIgRIOON KIY MWIGHILRALNE KOLOIKIEK ‘dloged
€ QITWAAEIIOLION ‘IIIOLSJA] "UREIRE U HIraNT I9HAIEBLOON U9 XI9dOLON HMHEE0HO0
BH ‘CIJN MHIIOUOHXSL O ouHoraerowadu ocoHHowadgoo arer Adoige Jowon
‘¥o1e1d XI9HHEd1OOHU €¢ XHIIOIBROUNE ‘XENHHROLOM /0 BH XIHHREOHOO ‘XIGHHEL
xigHdAtedorny euieRy uwenuurger n uwensAoud eHesodudIooirrH ‘BlooL

OJOHOWIOHHMITIEW XelnHed1d 69 eH eHoXowew evloged EEWoAdHEHONDJ
-og19Hed100d1
WOHTOLNOIEXOW &  9oWeHHBIOOANMW — HIOOHEMINE  HOMOSRMWHMXOHQ
SMHORAELHM OMOIEL B ‘d1O00NIOE XINOShHONOL WHNBEMIMLA HIOOHMOWEOS ‘LML
OJOHOOLHAQ CJJA uloudolyedex XMMOOhHIOLOHQ M €oHOJodINoIfe BH €10dMMIod

XHMOOhHONOL KMHEHIG oWHOhAeM eH eHedoduinmoudo edoise wiogeq
‘onu1a1doHeoung g yuHoldedieH ¥oxumoeanased OHhMNBHIY €M WHHTO KOLOIKIEE
I9LHOWOLE€ OSMHEMIIOL OoMHQOMNH ‘1IIredo  uomomXAdIO HWRLHBLOIIIOL
-MNBLLOSMMSE OMHOHekdIeE OHHOWM B ‘Worgodl XuMoshuIorode ersd suxomod
o19qIrall 9 — (CIJA) SOLHOWALE XIJHEHILOL XITHQOMNHUW — unIdoHe SOMMHROLOM
XI9WOKIEOHQOE0d BLUHML OIOHOH OHHOhAEM BH eHowgedleH ‘p['g MEHXHY

(sunerdooony  gexoderoulew) eroged KeHHOMIENH(ULREN KeHMOAIAE

«E1031TIe8 XITHhHAONOL UUITBEUIULA O191O0HXOWEOE O BIUL OJOHOOLHIQ HOLHOWALE
XIYHEUIMIOL  XI9HQOAMMN  HMIOLEBERNON  QUMOSRHAMXOJINOEOMq» AWAL eH
EHIONOM] (40’90 duHAIraedueH ‘eloinodegnHA 0JOHHIELIoderA201 OIOMOHBQAY]
eraLdarlded otoxoonuiorong 9dArediontemw edodAM 7 MMIHOWALS “P['q MEHXHY
(ommerdooonr oikxoderomien) Aroged oiAHHOMNEMMQUIrREY OIKHMNOAUME EBH

KWUEHATTHd




image8.jpeg
ABTop: user 0 7 genetlc@bio.kubsu.ru / 1D: 179
Mposepstouwmi: user 0 7 (genetic@bio kubsu.ru /1D: 179)
Opranunsaums: KyGaHckuis oCyAapCTBEHHbIN yHUBEpCUTET

OTHeT npeaocTaBAeH cepBUcom «AHTUNAAMMaT»- hitp://kubsu.antiplaglat.ry

WHOOPMALINA O AOKYMEHTE WHOOPMALIMA OB OTYETE

Ne fiokyMenTa: 896
Hauano sarpysku: 19.06.2020 17:06:13
DnnTensHocTs 3arpyskut: 00:00:18
VIMA UCXOAHOTO aiina: XuxHak E.V. Mar,
Avccep. 2020 Guran.docx
HasBakie AOKyMeHTa: XuxHsik EV.
BUO3NeKTPOXMMUHECKME NOKa3aTenH
MUKPOGHLIX TOMMUBHBIX 3NEMeHTOB
6EHTOCHOIO TUNA ¢ BO3MOXHOCTLIO
YTUAV3ALMN TOKCUUHBIX BELLLECTE
Pasmep Tekcra: 1 kB
Tun AokyMeHTa: MarvcTepckan Avcceprauys
CumMBONOE B TekcTe: 120529
Cnos & Texcre: 14154
Uucio npepsiokeHii: 1266

TOC/eAHU? FOTOBLII OTUET (pea.)

Hauano nposepku: 19.06.2020 17:06:32

ZnutensHocts nposepkw; 00:01:02

KOMMEHTapUUL: He YKa3aHO

Moaynu nowcka: Moy noicka 06LieynOTpeGUTERbHLIX BEPaXeHHl, Modyns
novicka "Ky6rY", Konekups eLIBRARY.RU, Mogynb noucka nepepasuposaHuii
WnTepHeT, MOAYN NOMCKa MePEBOAHLIX 3aMMCTE0BHUH, Moy NowcKa <
nepepasipoeanuii eLIBRARY.RU, Moy novcka WiTepHeT, Komexuva
TAPAHT, Konnekuust PI, CBoaHas konnekuya S5C. Konblio 8y30s, Moaynb
BbigeneHMs GYB/VOrpaduueckwix 3anuceih, MoAynb noucka UMC "Aguner”,
Mogy/its foucka nepesoaHsIX 3aumcTaosanwi no elibrary (Enku), Moay/s
11OVICKa N1EPEBOAHSIX 3AUMCTBOBAHUI M0 UHTEpHET (ENRU), Koanekumsa
MeavuuHa, Konnekuvs NatenTst

3AUMCTBOBAHUA CAMOLITUPOBAHWA LUTUPOBAHVA

OPUTMHANILHOCT.
338% 0%

1937% 77,25%

FAMICTRORAIA — [[ONR FCEX M2

A@HHKIX TEXCTORHX N

CoueriAlh, 33 UCKAIOUEHAEH TEX, KOTORHIE CACTEMA OTHECAS K LATHPORANIRIY, MO CTHOLIERID ¥ OBi1 eky DB meny AoKyMenTa,
CaMOLATAPOSAHHS — 0AR hPATNEHTOB TeKCTA MECBEPREVTID AOKYMEHTS, COBTIAZAIHI M1 NOMTH COBMAAOUNAR € YEATMEHTOM TEKCTa HCTONHUKA, ABTOPOM KA
KGTOPOTD FEARETCA ARTOP NPOBEPREMOTO AGKYMEHTS, 10 CTHOWEHUIO K GEILAMY 0GLRMY AOKYMEHTA,
LUV TMADERHIR — AOTS TEKCTOBbIK MEDECEUEHiNH, KOTOPIE HE SIBNAIOTCR ABTODCKHN, HO CHCTEMA NOCATAN WX ACTIORLIOSIHIE KCPPEKTHYH, 1O CTHOLIEIUIO K 0BLiieMy 0Gseny

FoXyMeHTa, CIOED OTHOCHTCH OPODMACHHIE 10 TOCTY LUTATH; OBLIIEYNOTPEGHTENbHbIE BRIDAKEHIR RAFUSHTH TEKTT3, HATASHHHIE B UCTOUHMKAX 13 KOMIEKUWA HORMATUERO-
paBoBO AOKYMEHTALAV,

aropon

TerCT0B08 NEPECEIEHIE — GPATMENT TEKCTE MPOBSPASMOTD ACKYHEHTA, COBNGANOWHAN MAM NCUTH COBNZARIONATE € PRATMEHTOM TRACTA UCTOUNAIK,

VACTOUMIK — AOKYMEHT, POMHACKCAPOBIHHEI B CUCTEME U COARPXAUIATACE & HOAYAS OCKA, N0 KOTORONY MPOSOAUTEA NPORSPKA.
Opurvvans

. — AT PATHCHTOR TEKTTA FPOBEPACMOTD ADKYMENTS, HE OBHAPYAEHHLIX HY T OAHOM ALTONHAKE, (10 KOTOPLIM WA POBEPAZ, 110 OTHOUICHO K OBUlemy OGbeny
FokymerTa.

BAAMCTECEaHYS, CaMOLUTUROBARIA, LATVPOBARHA 1 CPUTUHAABHOCTS RRARIOTCH OTAGALHbIMM NIOKASATEAAMN U B CYMME AGIOT 1003, TO COOTBRTCTBYET BCamy TEKETY NIPOSEPAEMOTD
sokymeHTa.

OBpaiLaEy Batlle BHMAHME, HTO CUCTENMA HAXDAHT TEXCTOBLIE NepeceUentiA NPOBEPAEMOTD ZOKYHMEHTA & NPOAHLEKCHPOBAHHLIMA 5 CCTEME TeXCTOBLIMI MCTOUNIKaRA. (TP 70
CACHEME REARETC BCTIOHOTATMISHBIM UHCTPYMEHTOM, OIPEAEREHIE KOPPEKTHOLTY M MDABOMESHOCTY 3AUMCTROBANYI MV AT/ POD:
FPOBEPAEMOrD ACKYMEHTA OCTAETC B KOMIITEHLY NPOBEPAIOILEIO.

M, & TaXE SRTOPCTER TEKCTORbIX SPATMEHTOR

Aona Bons & AK . Bnokos Bnokos
W Ao e VicTou cunka ayanenia  Moayas doncka e L e
: Mogyse bigenetvis
o 182% 182% He yKasaHo He ykasano Parbwe 2011 6ubauorpaguseckn 3
3anucedt
§ Moy noucka
a1 08s% 137% He yKasaHo He yKazaro parbwe2011  obuweynotpeburensib 27 37
suipaxenuii
Mogyns noicka
03 | oss% 098% XAPAKTEPUCTUKA POLIECC...  hulp:/alibrary.ru 24 flex 2016 fepegpasuposanili 2 2
x ‘eLIBRARY.RU
Mopyns nowcxa
[041 0,3% 0,84% Mepakcnept [THA ® 16.1:221...  htipi/rudoctor.net 29 1B 2017 nepedpasuposanHii 3 4
Wnreprer
s 0% 0,76% Treatise on Water Science || .. htpsi/doi.org 14 Hos 2018 oaynEtodod o 15
VnTepHer
106 0% 0,74% Wactuk, Esrenuit Cepreesuy ... httpi//dlibrsl.ry 15 Map 2014 Konnekuua PI6 0 10
1071 0,09% 073% BAMAHIAR GHIAKO-XUMUNRCKN... hitpy//fans.ru 02 Ho# 2017 MoayiE novicke 1 8
VinTepher
| 108] o 0,73% Canception d'un procédé d httpi/oatao.univ-toclouse.fr 15 Aer 2019 Moayak houcka 0 12
b WnTepHer
w91 0z o7aM Bonuenio, Hukura Hikonaes... hetp//diibrslru 200482010 Konaexuw P5 5 13
o o 072% Benskos, AHapeit I0psce . hitp//diibrslu 22 A8r 2019 Konnexuus PTG 0 8
p1 % 0,66% http/eprints.utm.myfid/epri..  http://eprints.utm.my 29 Hon 2018 Moayns noucka o 10
Whteprer
02 o 063% Understanding Biocarrosion |... hutps://dol.org 23 Aer 2019 Moayne noncka

Womaniar 0 10
o




image1.jpeg
MHUHUCTEPCTBO OBPA3OBAHMSI U HAYKH POCCHUICKOM OEJIEPALIMU
DesiepalbHOE TOCYAAPCTBEHHOE GIOKETHOE 00Pa30BaTeNIbHOE YIPEXKICHHE
BBICIIEr0 00pa30BaHUs

«KYBAHCKHUI TOCYJIAPCTBEHHBIN YHUBEPCUTET»
(®TBOY BO «KyoI'Y»)

DakyabTeT GHOJTOTHYeCKHIH
Kadenpa renernku, MHKpOOHOJIOrHH H GHOXHMHH

JloImyCTHTS K 3aIlUTe
3asenyroumii kapenpoi
W, _621011 HayK, OIIeHT
\,Q»Z/d/,/ A. A. XynoxopmMoB
«D» c{/(//{»f 2020 r.

PyKOBO)II/ITeJIB OO0I1
ggéyﬂ,ﬂgon HayK, OLEHT
[ et A. A. XynokopMoB
ooy oy 2020T.

BBIITY CKHASI KBAJTUOUKAIIHOHHASA PABOTA
(MATUCTEPCKASI JUCCEPTAIIMAS)

BUODRJIEKTPOXUMHAYECKHUE IIOKA3ATEJIN
MHUKPOBHBIX TOILIMBHBIX JJEMEHTOB BEHTOCHOT'O
THIIA C BO3SMOKHOCTBIO YTHJIA3AIIMI TOKCHYHBIX
BEIIECTB

4 -
PaGoty BbIIIONHMIA {/M E.N. XmxHIK

(nonﬁncs, nara)

Hampasnenue noarotosku 06.04.01 brionorus
(xo, HaMMEHOBaHHUE)
Hamnpasnensocts (npoduns)_ Muxkpobuonorus

o

HayuHbIl pyKOBOIHMTEND E

KaHz. OWoJI. HayK, HOLIEHT : F H.H. Bonuenko
(moxmnuce, 1aTh)

HopMokoHTpon€Ep W Q
KaHz. OWoJ. HayK, JOLEHT i A.A. CaMKoB

(mopnucs, fara)

Kpacnonap
2020




image2.jpeg
PEG®EPAT

Brimycknas xBanudukanuonnas pabora 83 c., 3 rn., 25 puc., 4 Tabn., 77
MCTOYHHUKA, U3 HUX 40 Ha MHOCTPAHHOM SI3bIKE.

MUKPOBHBIN TOTUIVBHLIM DJIEMEHT MT2),
AJIBTEPHATHUBHASI DHEPI'ETUKA, DJIEKTPOT'EHE3, DJEKTPOI'EHHBIE
BAKTEPUY, BUOJET'PAJIALIMSI

OO6bexTOM HCCIENOBaHMUs BBICTYNAlM CHCTEMbl MHUKPOGHBIX TOILIMBHBIX
3JIEMEHTOB GEHTOCHOTO THIIA Pa3IHYHbIX MOAUDUKALUMA.

Lenpro nannod paboTEl SIBISICTCS H3YYEHHE GUODIIEKTPOXMMHYECKUX
MoKasaTeNed  MUKPOOHBIX — TOIUIMBHLIX — JIEMEHTOB  OCHTOCHOIO THNA ¢
BO3MOXHOCTBIO YTHJIM3aLUH TOKCHYECKHUX BELIECTB.

B pesynprate Oblm m3yden osektporeHes MTD  GeHTocHoro THIma,
peructpupyemMsiil Ha yposre 200-300 MB, B KoTOpble BHOCHIICS MUKPOOPTaHU3M-
6uonectpyktop Rhodococcus —erythropolis B2 4  TOKCHYHBIE BelIECTBa-
NOJUIOTAHTBl. BBUIO yCTAaHOBNEHO, YTO MMOKYJSLUS MMKPOOHBIX TOIUIMBHBIX
SJIEMEHTOB POJOKOKKOM OJIaronpHusTHO BiMAET Ha dJiekTporenes. HauGonsuee ero
CHIDKCHHE IIPOMCXOIHWIO B Ppe3ynbTaTe BHECEHHs! aleTarta CBUHLA, KOTOPOE
CONPOBOXAANOCH IaJaHUEM HANPsKeHMs! Ha BCEM MPOTSHKEHHH IKCIIEPHMEHTA.
BrlsBneHa CIOCOGHOCTH MUKPOOHBIX TOIUIMBHBIX JIEMEHTOB HE  TOJIBKO
TeHEepUPOBaTh JIEKTPOIHETPUIO, HO U YHACTBOBATH B OHO/erpafallii BHECEHHBIX
TOKCHYHBIX BemecTB. Koadduuuent Onoperpajaunu JIM3ea5HOTO  TOILIMBA
coctaBnan 16 %, a B MHOKYNHPOBaHHbIX POJOKOKKOM cHcTeMax 10 42 %. B
MOZETBHOM 3KCHEPUMEHTE C 3aMEHOH OeIrrOCHOro Ciost Ha MOMY)KHIKWH arap ¢
HHAMKATOPOM pe3a3ypHMHOM MOKa3aHa HHTeHCHGHKALMS GHOIIEKTPOXUMHUYECKUX
MIPOLIECCOB B MEXJJIEKTPOAHOM MpocTpaHcTBe. B pesynbrate 6blna BhIsSBIEHA
BBICOKAs OHOXMMMYECKasi aKTHBHOCTL witamma Shewanella oneidensis MR-1.
Coueranus KyneTyp R. erythropolis B2 u S. oneidensis MR-1 ans uHOKyasUmu

aHoJla IPUBEJIO K BLICOKOMY YPOBHIO 2JIEKTPOreHHOH akTUBHOCTH (489 MB).

(3]
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