
OT3I>IB oqanunanbnoro onrlonerna
na zmccepmunonnylo pa60Ty

Jlamuenlcunoii CBeT.r|anB1 Feunazlbenubl
<<II0.rmMepnB1e MaTpnu1>1 Ha 0cu0Be cy.1n>([)0c011ep>l<alunx Monomepoa n ux

Mozlmbmcauml noun(3,4-aTn.rleHz1u0lccnTn0<]JeH0M)>>,

npe11cTaB.11eHuo Ha conclcalme yqenoii cTenenn

Kan;1n;laTa xmvmqeclcnx uaylc
no cneuua.rn>n0cTn 1.4.7. Bblcokomonelcyampnue coezmnenml

I[nccepTau1/1oHHas1 pa6oTa CBe'rnaHB1 F6HH&,[[I>€BHBI HOCB$IHl€H8. pa3pa60T1<e

FI/I,HpOI‘€J'I€B]E>IX M&1TpI/ILI 111151 l'[O.TII/IM6pI/I3€1I_II/II/I B HI/IX 3,4-9T1/1nen111/1o1<c1/In/10<1>eHa

(SHOT). Pa60Ta HOCB$IH_I€Ha al<"rya.rlbn0ii TeMaTm<e, HanpaBJIeHH0171 Ha

pa3pa60TI<y HOBBIX HOJII/IM€pHI>IX 1<0Mn03I/1111/1171 Ha 0cHoBe aJ1e1<Tp0np0BozL;1Luero

IIOJII/IM6pE1 HSILOT. CI/IHT€3 CIHI/ITBIX cym><1>oco;1ep>1<am1/Ix M21KpOMOJI6KyJI I/I

<1>opMI/1p0BaHI/Ie I/IHT€pIIOJII/IM6pHOI‘O 1<oMnJ1e1<ca c HI/IMI/I ,:[n;1 p213p216OTKI/I HOBBIX

M21T6pI/I€U'IOB JIJISI 61/IOC6HCOpOB >1Bns1eTc>1 qpessmqano BEDKHBIM I‘Ip&1I(TI/I‘I6CKI/IM

acne1<ToM Hpl/IM6H€HI/ISI H21}/KI/I 0 HOJII/IMCp8.X. OCHOBH&$I 1/1,1es1 aBT0pa pa60TB1 —

nonyqenne Tp6XM€pI-IBIX KOMHJ'I6KCOB cynI><1)0c0,:[ep>1<an11/Ix I/I cynB<1>06eTa1/1H0BB1x

HOJII/IM6pHI>IX ceT01< c HGJIOT MeT0,10M 1'IOJ'II/IM€pI/I3&1IlI/II/I n0cJ1e,z[Her0 — SIBJISIGTCFI

HOBLIM H211'Ip21BJ'I6HI/I€M I/ICIIOJIBSOBEIHI/ISI aT0ro nom/1Mepa, 1‘I/I1IpOl‘6J'II> I‘IpI/I 3TOM

Mo>1<eT O66C1'I€‘{I/ITL H606XO,I[I/IMBI6 Mexannqecra/Ie X21p8.KT€pI/ICTI/IKI/I I/I

yCTOI7I‘II/IBOCTI> KOM1'IJI€KC€1, a H3I[OT - I-)J'[6KTpO1'IpOBOlI$IIIlI/I6 cB0I71cTBa. B TeI<cTe

pa60TBI HpOCJ'I6>KI/IBEIBTCH non/1I<a Hayqnoro IIOI/ICK8. XI/IM1/1qecI<0171 CTpyI<TypLI

rene. ABT0p I/IC1'IOJ'IB3y6T )1ocTaToqHB1171 Ha6op (1)1/I31/IKO-XI/IMI/I‘-ICCKI/IX M6TOJIOB mm

I/I3)"-I€HI/ISI cTpy1<TypB1 nonyqennmx coe,211/1HeHI/I171, ‘ITO 0660116‘-II/IBE16T

LIOCTOBGPHOCTB I'lp€,ZlCTaB.Tl6Hl~I]>lX p63y.l'll>T2lTOB. J11/1TepaTypHB1171 0630p

no3Bons1eT l'IOI‘py3I/ITBCH B aTy Hayqnyro TeMy, B HGM o6cy>I<;[B1oTcs1 c0BpeMeHHB1e

l'Ip€,Z[CT8.BJ'I6HI/I51 0 M€X21HI/I3M8.X nom/IMepI/13au1/11/1 GJIOT, 1<a1< B pacTBope, TEIK 1/1 B

l'IpI/IC}/TCTBI/II/I p2l3J'II/I‘~IHI>IX BO,Z[OpaCTBOpI/IMBIX IIOJII/IM6pOB. 3Ha‘II/ITGIIBHHH qacTB

J11/ITepaTypHor0 063opa nocBs11ueHa pEl3HOO6p213HI>IM cn0c06aM HOJIY‘-IEHI/I51

rnnporene, HO3BOJI$IIOlLII/IM ynpaBns1TB H6 TOJIBKO I<0a<1><1>1/1111/1eHTa1v11/1 H216yX8.HI/IH,

no I/I c1/1cTe1\/10171 nop B rene, I/I I/IX MBXQHI/I‘16CKI/IMI/I cBo171cTBaM1/1. H606X0,11I/IMO



0TM€TI/ITI>, L110 B LII/ICCBPTEILII/II/I 111/11111, y110M>111yT0 0 MaTp1/1'-1110171 HOJII/IM€pI/I3ElIJ§I/II/I

SHOT Ha HOJII/IM6pHBIX ceT1<ax, HO HI/1 B III/IT€p21TypHOM 0630pe, HI/I B 06cy>1<11e111/11/1

p63yIII>T21TOB >1 He 11a111eJ1 p€13MI>II.IIJI6HI/II7I 0 11p1/1p011e B3a1/1M0J1e171cTB1/1;1 3,Z[OT c

MI/IKPOFGJIGM r1p1/1 110111/11v1ep1»13a111/11/1. Bonee TOFO 3101 <1)a1<T Baal/1M0/:1e171c1B1/1>1

11peL1cTaB11e11 1<a1< 11eqT0 O‘-IBBI/I,I[H06, 1/1 caM0 0060171 p213yM6IOIlI66C$I, XOTSI 11ps1MB1x

3KCI‘I6pI/IMeHT21JII>HI>IX 1101<a3aTeJ1BcTB Ta1<01v1y B3an1v1011e171cTB1/110 He Hpl/IB6,Z[6H0.

OcTaeTc>1 OTKPBITLIM Bonpoc 21CCOI.II/II/IpOB21H 111/1 M0110Mep c MaTp1/1110171 110

IIOJII/IM€pI/I321I_II/II/I 1/1111/1 <<y311aeT>> M€1TpI/ILIy TOJILKO 110c11e 110011/1>1<e111/1:1

0r1pe,z1e11e11110171 M0J1e1<y11;1pH0171 MaccB1, Ta1< Ha3B1BaeMB1e zip 1/1111/1 pick up
M6X8.HI/I3M. y‘II/ITI>IB8.}I O1'II/ICEIHH}/IO B JII/IT€p21TypHOM 0630pe c1"y11e1111aTy10 cxeMy
01/111Te3a HSZLOT cJ10>1<H0 B006111e 1'Ip6,I[CT8.BI/ITL, 1<a1< 011a M0>1<eT 61,111,

pea111/130Ba11a B x011e 1v1aTp1/1q1101"0 npouecca, 3a cqer 01"pa111/1'~1e111/1:1 1'IO,[[BI/DKHOCTI/I

n-Mep0B. B03M0>1<110, 01110110111/1e HSJIOT OT M1/11<p01"eI1eB0171 MEITPI/IIIBI 1/1

0T1[er1B11B1171 211121111/13 3TO1"O r1011nMepa 1'I03BOJ'II/IJI 6B1 p2l306paTBC$I aBT0py B 3TOM

Bonpoce 1/1 BBISIBI/III 6B1 BIIHSIHI/I6 M21TpI/II.II>I Ha MOJ'I6KyJ'I$IpHO-M21CCOBI>I6

X21p21KT€pI/ICTI/IKI/I Z-)TO1"O 110111/1Mepa. OCHOBHEUI 1101151 06cy>1<11eH1/151 pe3yJ1BTaT0B B

III/ICC6pT21I.II/II/I I'IOCB$II.Il6H8. CI/IHT63y p2l3JII/I'~IHI>IX M1/11<p0reJ1e171, B qe1v1 aBT0p yBepe11110

1/1 11p011>ecc110Ha11BH0 ce6>1 qyBcTByeT. B x011e IIpO‘-IT6HI/I51 Te1<cTa p216OTBI y 1v1eHs1

HOSIBI/IJII/ICB cJ1e11y101111/1e B0np0cB1 1/1 3a1v1eL1a111/111:

1. ABTOp pa60TB1 11011yqa11 cep1/110 CIlII/ITBIX ‘-IEICTI/II_I 110111/1011/1p0r1cy111,<1>011aTa

M6TO/10M 06paT1101‘& cyc11e1131/1011110171 HOJII/IM€pI/I321I.II/II/I c00TBeTcTBy10111er0

M0110Mepa 11p1/1 60J1B1J10171 I(OHI_I6HTp2lLII/II/I CILII/IB2lIOH.I€1"O are11Ta. MeT01101v1

TBep,z10Te111,110r0 HMP 651110 ycTaH0BI1e110, L110 CIIII/IB8.T6JII> B Ta1<0M 01/1111030

pea1"1/1pyeT Ta1<>1<e 1<a1< MOHOM€p, B HOJII/IM6pHyIO 110111» BCTp2lI/IBBGTCH TOJIBKO 011110171

B1/1H1/1115110171 rpy11110f1 (p1/1c. 1, 3 aBT0pe<1)epaT 1/1 p1/10. 16 III/ICC€pT8LII/I}I). B TO >1<e

BpeM>1 aBT0p 3aI'II/ICBIBELTI c11e1<TpB1 KOM6I/IH8.IlI/IOHHOFO pacces1111/151 311/1x HOJII/IM€pOB.

B Te1<cTe /II/ICC€pT8.I_II/II/I He y1<a3aH0, y,ZI8.J'IOCI> 111/1 O6H2lpy)I(I/ITB

H€1'IpOp€&1"I/IpOB21BHlI»I6 C=C CB5I3I/I CIHHB21T6JI$I 1v1eT0110M KOM6I/IHEILII/IOHHOFO

p3CC6>IHI/I51? Cornacno III/IT6p21TypHBIM 11a1111B1M, 9101 MeT011 r0pa3110 qame



I/ICIIOIII>3y€TCH, HeM TBep,uoTeJH>HB1I7I HMP ,11J'I$I I‘IO,Z[O6H]E>IX ueJ1eI7I. HOIIOCLI

1<oJ1e6aH1/1171 C=C cBs13e171 06B1qHo xopomo BI/IIIHBI B cneKTpax KP. Ha6IH0z[a.11 III/I

aBT0p I/IX B 3am/IcaHHB1x cneI<Tpax? I-)T0 ,Z[Ol'IOJ'IHI/IT6JII>HO l'IO,[ITB6p,£lI/IJIO 6B1

O>KI/I36MyI() cTpy1<Typy. Ecru/1 He Ha6J1I0HaJ1, c HeM 3T0 Mo>I<eT GBITB cB>I3aH0?

2. Ha p1/1cyH1<e 17 l'Ip6,Z[CT21BJ'I6H21 38.BI/ICI/IMOCTL p2BMepa Hacrl/In MI/IKPOFGJIH

H0111/1cT1/1p0J1cyI1B<p0HaTa (HCC-6) OT pH pacTBopa. ABT0p yTBBp)K,[[8.6T, ‘-ITO B

KI/ICJIOI‘/'1 cpezze (pH = 2.5) cyJ1B(po1"pynnB1 np0ToHHpoBaHB1 I/I M1/11<p0HacT1/IHBI rem
I/IMGIOT MeHBIHI/I171 pa3Mep. AHa.r11/131/1p0Ba.11 JII/I aBT0p 3H8‘-IGHI/ISI pKa 1'IOJ'II/IM6pHI>IX

cynB<poI<1/1cnoT I/IJII/I pKa cepHoI71 KI/ICJIOTBI ,Z[JI}I y66I[I/ITBJIBHOCTI/I aToro BI>IBO,I[a?

Cynmpo-rpynna $IBJI$I€TC$I rpynnol‘/‘I CI/IJ'II>HOI“O :->He1<TponHTa, BO3M0>KHO Hpl/I TEIKOM

3H8H6HI/II/I pH B cTpy1<Type l"I/I,Z[pOI“6J'I$I OCT8.6TC$I eme 11ocTaT0HH0e KOJII/I‘-I€CTBO

I/IOHI/IBOBEIHHBIX rpynn, I/I I/13MeHeH1/1e B pa3Mepe ‘~I21CTI/III CB$I33.HO c Jlp}/PI/IMI/I

l'IpI/I‘-II/IHEIMI/I?

3. ABTop pa6oTBI 0HeHB cMeno I/ICl'IOJ'IB3y6T 1<oJH/IqecTBeHHBIe ,Z[aHH]E>I€

aHepr0,:u/Icnepcl/10HH0171 C1'I6I(TpOCKOI'II/II/I (EDX-3HE1J'II/I3), mm l'I0,Z[TB€p)I<,ZI€HI/I51

HEUII/I‘II/I}I B 1"I/I,11pO1‘6JI$IX CO,Z[6p)I(&HI/IH a30Ta OT M0r1eI<ynB1 CH.II/IB21T6.TI$I (co,z1ep>1<aHHe

N (~0.4 Mac. %, CTp. 70.) 1/1 cyMMapHor0 a3oTa B FI/IILPOFGJI6 IIOJII/ICyJII>(1)O66TaI/IH

M€TaI(pI/IJ'I&T&, me a3oT BXO,I[I/IT B c0cTaB MoHoMepa - 2,5% CTp. 73). XoTeI10cB

6B1 y3HaTB 1<a1<oBa HO1"p6LI_IHOCTI> 3TOI‘O M6TOJ_I€:1 1/1 c HeM Mo>1<eT 6bITI> CB$I3&HO

HI/I3KO€ cozzep>1<aH1/1e a3oTa B rnnporene Ha ocH0Be cynB<1>o6ea1/1H M6T21KpI/IJIaTa?

HoqeMy He 6BH1 HPOBEBILGH I<r1acc1/1HecI<1/I171 CHN-aH21HH3 ,Z[.TI$I 1'IO,I[TB€p)K,Z[6HI/ISI

pe3yr1BTaToB?

4. Ha cTpaHHHe 65 aBT0p Hpl/IBOZLI/IT p8.CCy)K,ZI€HI/I51 0 TOJIILII/IH6 cTeHo1< F1/1,z[p0reJIe1‘/'1

110 I/I nocne Ha6yX21HI/I51 I/I CB$I3I>IB8.€T yM6HI>IH€HI/I6 TOJIHII/IHBI CT6HKI/I c 5-10 MKM 110

1-5 MKM c 111/1(1>(py3I/1e171 H€CB$I38.HHBIX HOJII/IM€pHBIX Hene B Bo/1HBH71 pacTBop npn
paBH0BecH0M Ha6yxaH1/11/1 (pl/Ic.20 III/ICC€pTaLII/I51, pl/IC. 5 aBTOpe¢>epaT). 3T0
K8.>K6TC5I M8JIOB€pO$ITHI>IM, Ha6JHoJ1an III/I aBT0p yM6HBII_I6HI/It? MEICCLI I‘I'I,Z[pOl“€J'I$I

nocne paBH0BecH0r0 H36}/XEIHI/I}I I/I BI>ICyIlII/IBEIHI/I51 Hpl/I BTOM npouecce? Pa3Be

npouezlypa BBI,ZI€J'I6HI/I51 rHJ.1poreJ1s1 I/I p2l3,ZI€II(-ZHI/ISI ero Ha 30.115 I/I rem; (ppaxul/no He

I/ICK.IIIO‘ia€T OT,Z[€JI6HI/ISI <<H6CB$I3aHHI>IX Ma1<poM0J1e1<yJ1»?



5. Ha CTp8.HI/ILI6 95 H€O)KI/I,Z[aHHO l'IO$IBJI$I6TC$I 3KCI‘I6pI/IM€HT no BBDKI/IB216MOCTI/I

E.coli Ha I'IOB6pXHOCTI/I 3JI6KTpO,[I8., Mozu/1<111»1Lu/1poBaHH0ro l"I/I)IpOI‘€JI6M c HBZIOT
Hpl/I C-)JI6KTpOXI/IMI/I'~I6CKOM 3I(ClI€pI/IM6HT€. Ta1<>1<e B Te1<cTe Hpl/ICyTCTByIOT

p€3yJII>T21TI>I no COp6I_II/II/I qenoBeqec1<0r0 cB1BopoT0qH0ro 2UII>6yMI/IHa Ha am
ceHcopB1, I/IMI/ITI/IpyIOI.I161"O cop6u1/no 6eJn<oB nJ1a3MB1 I(pOBI/I. Mo>1<eT III/I aBTop

IIOSICHI/ITB, 3aqeM 6B1n l'IpOB€11€H 3KCH6pI/IM6HT c E.coli? BT14 ycn0BHB1e naT0reHB1

O61/ITQIOT, B OCHOBHOM, B KI/II.He‘-IHI/IK6 qen0Be1<a, HO He B HJIEBM6 Kp0BI/I. Kax an/1

I-)KCI‘I6pI/IM6HTBI MoryT cnoco6cTBoBaTB BB1Bo,1y 06 I/ICl'IOJII>3OBaHI/II/I 3TI/IX

MaT€pH21.IIOB mm 61/IOC€HCOpOB?

6. B Ol'II/IC21HI/II/I a1<cnep1/1MeHTanBHoI71 qacm yI<a3aH0, ‘-ITO aBT0py Hpl/IXOJII/IIIOCB

1106aBJ1>1TB 0,111/IH I/I3 peareHToB B 06BeMe 2MK;r1 (TNIEII, cTp. 45). X0TeI10cB 6B1

ycnBI111aTB 1<a1<0Ba norpe1nH0cTB Taxoro 11031/IpOB8.HI/ISI I/I, qeM o6ycJ1oBneH BBI60p
CTOIIB MGJIBIX KOJII/I‘I€CTB B6I_I_I€CTB21?

7. B Te1<cTe JII/IT6p8.TypHOl"O o63opa, a1<cnep1/1MeHTanBHo171 ‘-IEICTI/I I/I O6Cy)K,LI6HI/I51

pe3ynBTaT0B l'IpI/ICyTCTByIOT I<aI< 1"pa<1>I/IqecI<1/Ie one=1aT1<I/1 (H8.l'IpI/IMBP, pl/ICyHI(I/I 19,
23 BMecTo BI/IHI/IJ‘I21Il6TaT21, Hapl/ICOBEIH M6TI/IJIaKpI/IJI8.T), TEIK I/I l'IpOHyCKI/I OHPICEIHI/I$I

M6TO,ZIOB I/ICCIICILOBEIHI/I51 (Hal'IpI/IM6p, oTcyTcTByeT Ol'II/ICEIHI/I6

KOH,Z[yKTOM€TpI/I‘16CKOI‘O T1/1Tp0BaH1/B1 11ml Ol'Ip€,Zl€JI6HI/ISI KOHI.I€HTp21I.II/II/I

cyJ1B(1>o1"pynn, XOTH Ha pl/IC. 17 3TI/I Il8.HHI>I€ O6Cy)K£[aIOTC$I). HPH 06cy>1<z[eH1/11/1

pe3yJ1BTaT0B I/IC1‘IOJII>3y6TC$I I/IH(1)OpM&I_II/I51 1/13 JII/IT6p8.TypBI 6e3 OTCBIJIKI/I K

H6pBOI/ICTO‘-IHI/IKy 5(Har1pI/1Mep, pl/IC 15 6 c (1)a30BOI71 111/1a1"paMMo1‘/'1 mm
TPCXKOMHOHGHTOHOI‘/'1 CI/ICTGMLI). 11115 He1<0TopB1x pl/ICYHKOB y1<a3aH0 H6I‘IOJIHO€

OIII/ICaHI/I€ I/IJII/I Heyzzaqnoe OHI/ICaHI/I6 (HaHpI/IM6p, p1/1c. 9 <<c HOMOHIBIO

XI/IMI/I‘-IGCKOFO (r) [115] I/I (1)1/131/1qecI<0r0 BBGILGHI/I$I (Mexanl/1qec1<01"o (Ll) [116],
I/IH”B€KLII/IOHHOFO (e) [117]) rasa»). Ha pl/ICyHK€ 20 )1,e He y1<a3aHo, ‘-ITO 3TH
rnnporenn 6BIJII/I nonyqenm c I‘Ip€I[B21pI/IT6JII>HI>IM 38.K21J'II/IBaHI/I€M B )KI/IIIKOM a3oTe,
xom 3T0 I/I yI<a3aH0 B TeI<cTe ,I[I/ICC6pT21I_II/II/I I/I, no MHGHI/IIO aBT0pa, O6}/CJIEIBJII/IBEIGT

OTJII/I‘IHyIO OT /1pyl"I/IX r1/1,np0reJ1eI7I CI/ICTGMY nop, ,I[€T6I<TI/IpOBaHHyIO Ha
I/I306p21>I(6HI/II/I.



B LIGJIOM, pa60Ta BL1noJ1HeHa Ha BBICOKOM HayqH0M yp0BHe, pe3yJ1I>TaTL1

III/ICC€pT21I.II»II/I IIII/IPOKO l‘Ip6I[CT&BJI€HI>I Ha I‘IpO(1)I/IIIBHBIX Komlaepenuwlx I/I B

Ol'Iy6JII/IKOBGHHBIX pa6oTax.

Cql/1Ta10, ‘ITO ,Z[I/IccepTau1/1oHHas1 pa60Ta ./Yaumeezcuno Ceemrzanbz

Fenuadbeeubz, <<l'I0.1m1v|epm>1e MaTpm11>1 Ha 0cn0Be cynulroconepmamux

Monomepon n nx Mozlmjmlcauml nonn(3,4-anmeuzluolcclnnoqaenom)»

HOIIHOCTBIO co0TBeTcTByeT Kpl/IT€pI/DIM, ycTaHoBr1eHHL1M nn. 9-14 I'IoJ1o>1<eH1/151 0

Hpl/ICy)K,[[6HI/II/I yqenmx cTeneHe171, yTBep>1<z[éHHor0 1'IOCTaHOBJ'I6HI/I€M

HPEIBI/IT6JII>CTB€:1 Poccl/11‘/’1c1<oI‘/’I (D6,[[6p£:1III/II/I N2 842 OT 24 C6HT$I6p$I 2013 1". B

ne171cTBy1o1ue1‘»'1 p6I[8.KIlI/II/I, a eé aBTop, .H8.I/IIIIGBKI/IH21 CBeTJ1aHa F6HH21,Z[B€BH3.,

38.CJ'Iy)KI/IBa€T Hpl/ICy)K,I[6HI/I51 y'~1éH0I7I CT€I‘I6HI/I KEIHLLI/IlI21T21 XI/IMI/I‘-I€CKI/IX Haylc no
Cl'I€I.II/I21J'II>HOCTI/I 1.4.7. BBICOI(OMOJ'I6KyII$IpHBI€ C0€III/IHGHI/I51.

O(1>I/I111/1a.11LHI>11‘71 Ol'Il'IOH6HTZ

gouem Katpegpsl <(XHMH$I BI>ICOI(OMO.II€K_VJ'I$IpHI>IX coegl/IHeH1/1171>>,
Clleggpanbnoe rocy,z_1_gpcTBeHHoe 6Iog>1<eTH0e O6p2l3OB21T€JII>HO6 yqpe>I<geH1/1e
B]5ICU.I6FO o6pa3oBaH1/Isl <<CaHI<T-HeTep6}gprc1<1/1171 rocyggpcrnennbll‘/'1 yH1/1Bepc1/1TeT».
I/IHcT1/11v_T XI/IMI/II/I.

Kanm/1/1aT XI/IMI/I‘-I€CKI/IX HE1yK (02.00.06. - B1=,1coI<oMoJ1eKyI1>1pHL1e coegl/IHeHI/Isl)
.\\
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