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[To noxymeHTHTE Ha KOHKYpPC 3a aKaJeMH4YHa JUIBXHOCT ,,JloneHT B o0nact Ha BuCIIE
oOpazoBanue 4. [Ipupoaau HayKH, MaTemMaTuka 1 HHpopMaTuka, mpoecuoHaTHO HallpaBJICHUE
4.3. buonornuecku Hayku, (OOIIa MUKpPOOMOJIOrHsS W MHUKPOOMOJIOTMsS HA OKOJIHATA Cpeia,

crieupUIHA MECTOOOUTaHHSI U aepOMHUKpoOHoIorus), oosiseH B [IB, Op. 66 ot 12.08.2025 roz.

PELLEH3EHT: npo¢. a-p llers KoitueBa Xpucrosa

1. OO0 nmpeacTaBsiHe HA NpoLeAypaTa:

Konkypewst 3a “JloueHt” B obmact Ha Bucimie oOpasoBanue 4. [lpupognu Haykw,
Maremaruka u uHpopmartuka, npodecronanHo Harnpasienue 4.3. buonornuecku Hayku (O6ma
MUKpPOOHOJIOTHST U MHKPOOMOJIOTMsSl Ha OKOJHAaTa cpefa, CHeHU(PUYHU MECTOOOUTaHUS U
aepomukpobuosnorus) ¢ oosieeH B [IB Op. 66 ot 12.08.2025 rox. 3a Hy:kaAuTe Ha KareapaTa o
O6ma u npomunuieHa Mukpoouonorus npu b®. Hayunoto xxypu e copMupaHo cbe 3amoBe]
Ha Pextopa Ha CY Ne PJI-38-640/07.10.2025 rox. Ha ocHoBanue wi. 4 u wi. 25 or 3PACPB, 4.
57 an.(1) u an.(2) or IlpaBunuuka 3a npunarane Ha 3PACPB u un. 108 an.(1) u an.(3) or
[IpaBunHMKa 3a YCIOBUSATA M peAa 3a NpUAOOMBaHE Ha HAayyHU CTENEHM M 3aeMaHe Ha
akajeMu4Hu JUTbxkHOCTH B Coduiicku YHusepcurer. [Ipensunenara B 3akona u IIpaBunHuka
mpoueaypa Mo paskpuBaHe U oOsBsIBaHE Ha KOHKypca € cla3eHa M BCUYKH HEOOXOTUMH
JIOKYMEHTH ca MpeJoCcTaBeH! B cpok. IIpernenno npeacraBenata JOKyMEHTalUs IO KOHKypca
OTpa3siBa HayYyHO-U3CJIE0BaTENICKaTa U yueOHaTa IeHHOCT Ha KaHAUIaTa.

2. buorpaduyHu 1aHHM, KADHEPHO U3PacTBaHe U NMPO(ecHOHATHH KayecTBa HA
KaH/IM1aTa

EauHCcTBeH KaHIuIaT mojaj JOKYMEHTH 3a ydacTHe B KOHKypca 3a akaJeMHuYHaTa
mekHOCT L, JloteHt™ 1o Ipodecuonanno nanpasinenue 4.3. buonoruuecku Hayku, (OOrira
MHUKPOOHOJIOTHS U MHKpOOMOJIOTHSI HAa OKOJHATa cpela, CHeuu(UYHU MeCTOOOUTaHHS U
aecpoMuKkpoOuosorus) e ria.ac.a-p Pamuna Bajsenrnnoa Uimesa.

KangunmaTbT 3aBbpimIBa MarucTbpcka CTENEH Ha 0O0pa3oBaHE CbhC CIHEIHATHOCT
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»MHUKpoOHooTUst 1 MUKpoOuosorudeH koHTpon mpe3 2010 rox. B buonornyecku dakynrer.
Ot 2011 nmo 2014 roa. Pamuma MnueBa € pegoBeH JAOKTOpaHT KbM KaTeapara mo OOma u
npomunuiena mukpooduonorus. [Ipe3 2015 roa. npunobuBa oOpa3oBaTenHa U HayYHa CTEIIEH
,»JlOKTOP® cJiel yCIenTHa 3aiiTa Ha AUCepTaIls] Ha TeMa: ,, XapaKTepUCTUKa Ha alua0(QUITHA
THOHOBHU OakTepuu B cyndunnu Haxonuimia B bwirapus“. B xoma Ha pa3paboTBaHe Ha
mucepranusata Panuma MnueBa mpaBu KOJNMUYECTBEHA W KAauyeCTBEHA XapaKTePUCTHKA Ha
MUKpPOOHUTE IIEHO3HM, CBBP3aHW C OKHUCICHHETO Ha cynduauTe, MU3ydaBa OHOJOTUATA U
TAKCOHOMHATA Ha AalUAOPUIHHTE XEMOJIUTOTPOHU THOHOBH OaKTepUU, KOHWTO ca
JOMHUHHUpAIIN B TE€3U CHOOIIECTBA.

B npoabmxenue Ha cienamure Tpu roauHu (2014-2017) xannupmatkara paboTH KaTo
omosor B kareaparta mo OOma U MpOMUIILICHA MUKPOOHUOJIOTHS, KBICTO HAAIPaXkaa ¢ HOBH
W3CIIeBAHMS TEMaTUKaTa OT cBosATa aucepranusra. [Ipe3 2017 roy. medyenu KOHKYpC 3a TIaBeH
ACHCTEHT 110 MUKPOOMOIIOTHS KbM KaTeapaTa no O01a u npoMuiieHa MUKpoouonorus B bO
Ha CV. IIpe3 to3u mepuon n-p Mnuea mpoabikaBa CBOETO OOydeHHE B MEXKIYHAPOIHU H
HAI[MOHAJTHU CEMHHAPH, C KOSTO MTOBUIIIABA CBOSITA KBATH(UKAIIUS.

CnenoBarenno, Panuma MimeBa otrosaps Ha wi.53 ot [IpaBwiiHHKa 32 yCIIOBUATA U peaa
3a 3aeMaHe Ha akaJieMUYHUu JTbKHOCTH Ha CVY, Thi KaTo € 3aeMarna HeoOX0IUMOTO BpeMe 3a
BCSAKA aKaJeMUYHA JIBKHOCT, KOETO TapaHTHpa YCBOsIBAHE Ha crieUU(DPUUHUTE 3aIBIKEHUS U
OTTOBOPHOCTH, Pa3IHCAaHN B CHOTBETHUTE 32 TSIX JUTHKHOCTHH XapaKTCPUCTHKH.

Ot mpexacraBeHata aBTroOworpadus U HAyYHH TPYAOBE JIMUM 3aJbJIO0OYEH WHTEpPEC U
HaTpynaH npo¢decHOHaNeH OMUT KbM pa3IUYHU aKTyalHH NpoOJeMH Ha MPHUIOKHATA
MuKpoOuonorus. B mponbskeHne Ha HIKOIKO TOAWMHH NMPOQPECHOHATHOTO H3pAcTBaHE Ha
KaHJUJaTKaTa € CBBbP3aHO C paslIupsBaHE W HAATpakKIaHE Ha MO3HAHHUATA B 00JIacTTa Ha
T'€0JIOTUYHATA MHKPOOHMOJIOTHS, aPOMUKPOOHOIIOTHSITa, 0COOCHOCTHTE Ha MUKPOOPTaHH3MHUTE
B cHenupuYH MECTOOOWTaHHS W H3ydyaBaHE Ha MUKPOOHHSI TUBEPCUTET B Pa3IUYHH
€KOCHCTEMHU.

3. OneHka Ha HayYHATa NPOAYKIHMS M HAYKOMETPUYHHUTE MOKA3aTeJd Ha
KaHAUAaTa
3.1. XapakTepucTHKa ¥ OLIEHKA HA 001aTa HAYYHO-My0JHMKAIMOHHA JIeifHOCT
OOriaTa HayyHa IPOJYKIHS Ha T1. ac. 1-p Panuia MnueBa B OCHOBHOTO HAyYHO HANpaBIICHHUE
4.3. buonornueckn Hayku BkitouBa 31 HaydHM Tpyna, oT kouto: 17 Hayunu myOiukanuu ca B
pedepupaHy ¥ HMHACKCHPAaHW HAy4YHHW CHHUCAHUS; S HAYYHH NyONMKanmuu ca B pedepupanud u
HEHH/ICKCUPAHU CIIMCAHUS; / HAyYHH MyOIuKanuu ca B Hepedepupanu crucanus 6e3 [F u SJR win

cOOpHHMIIM ¢ TYOJIMKYBaHW IOKJIAIWd OT MEXIyHaponHu HaydHu (opymu; 1 rmaBa ot kHura; 1
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caMmocTosiTeNieH MoHorpaduueH Tpya. [Tyonukanuure B pedepupaHy ¥ UHICKCHPAHU CIHCAHUS Ca
kakTo ciensa: ¢ Qlca 3 mybmukaumu (Nel, 3, 6); Q2 — 3 myOmukaruu (Ne5, 10, 11); Q3 — 6
nyonukaiuu (Ne7, 8,9, 13, 14, 17); Q4 — 5 nyomukarwu (Ne2, 4, 12, 15, 16) — cerimacHo Scopus
[IpencraBenu ca 68 yuyacTusi B HaydHU (OPYMH C JOKJIAAW W TMOCTepHHU Tpe3eHrtanuu (40

ydacTusi B MexAyHaponHu (opymu u 28 B HanmuoHaiHu (opymu); ydactue B 21 HayyHO-
uscnenosaresicku npoekra. OommsT IF Ha Bcnuku myOnukanum ¢ 15.77.

3.2. OueHka HAa IUTHPAHUSITA HA HAYYHHUTE TPYA0BE

[TyGnukyBaHUTE HAyYHM Pe3y/ITaTH Ha KaHJUAATKara croper 0a3zaTa JaHHH SCOPUS ca
nuTHpany 38 IbTH ¥ HHAEKCHT Ha IuTHpane h ¢pakTopa e 4 (mo Scopus).

3.3. OneHka Ha M3NMbJHEHHEe HA MUHUMAJHUTE HAIMOHAJHH HM3UCKBAaHHUA 3a
ChOTBeTHATA Hay4YHa obJacT U u3uckBanus Ha CY ,,Cs. Kiument Oxpuacku

Munumannute HanuoHanHu Kputepuun cbriaacHo 3PACPB ca usnbianenu cropen
MIPECTaBEHUTE HAYKOMETPUYHH MTOKA3aTeIH:

ITo Iloka3aTea A - I[I/IcepTaI_II/IOHeH TPYA 3a IIPUCHIKAAHC Ha 06p330BaT€J'IHa 1 Hay4Ha CTCIICH

"nokrop" — 50 Touku, qokazarenactBo aumioma Ne CY2015-154/20.10.2015.

ITo IToka3zaren B m3uckBanero oT 100 T. € M3BIHEHO OT MPEACTABIHETO HA MOHOTpadus Ha
Tema ,, MUKpoOHH TpaHC(HOpMALIUMK Ha MUHEPATHH CYPOBHHU:UHIYCTPUATHH TPHIIOKEHUS U
€KOJIOTUYHHU TIPEIU3BUKATEIICTBA 32 OKOJHATA cpelia’, Y HUBEPCUTETCKO U3JIATENCTRO ,,CB.
Kmument Oxpuacku®, ISBN 978-954-07-6181-7.

Ilo IMoka3zaten I' ca mpencraBeHu Joka3zarencTsa 3a 273 To4UKH oT n3nckBanute 200 MUHUMAaITHA
TOYKH, KOUTO ce (hopmupar ot 15 mybnukaruu (ot kouto 3 ca B crrcanus ¢ Q1, 3-Q2,5-Q3 u
4 - Q4,) u 1 rnaBa B KHUTA.

Ilo IToka3ares JI ca mpencraBeHH JoKa3aTeNCcTBa 3a 68 TOUKHU, KOUTO U3MBJIHIBAT 3AJI0KCHUS

Kputepusiii oT 50 TOUKH.

Ilo IToka3artea E He ce uzncksa aa 0be npeactaBeHa HHGpopMarus.

3.4. OuneHka HA y4eOHO-NPENnoAaBaTeICKaTa 1eiHOCT, HAYYHOTO PbKOBOJACTBO
HA CTYJ€HTH H A/IMUHUCTPATHBHO-YNPABJIEHCKH OMUT

H-p Pamuna Wnmesa karo mpermomaBaren B buonormuecku (akynreT ydacTBa aKTHBHO B
OOy4eHHETO Ha CTYACHTH, IWIJIOMAHTH U JOKTOPAaHTH. AKaJeMUYHaTa CHpaBka OT OTHelN
,,OOpa30BaTeHU ISHHOCTH'* 32 TIOCTIETHUTE TP y4eOHM TOIMHU TI0Ka3Ba 3HAUMTEITHA ayTUTOPHA U 001I1a
HATOBAapeHOCT OT cpemHo 517,16 waca wu 6851,5 waca romummHo. ToBa € IMOYTH JiBa ITBTH TIOBEYE OT
HeoOxomumust xopapuyMm. [ac. Pammia MimmeBa m3Bexma Moyt OT JeKimu 110 MuKpoOHoorust B
OKC*bakanaBpp* 3a cnerpaiHocT buorexnonoruy. CpILo Taka, TS MPOBEKAA IPAKTUUECKH 3aHATHUS 110

Muxkpobuonorus 3a crietl. brorexHonornu u criett. MosekyisipHa 6uonorusi, 1o MukpoOHoiorust 1
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Bupycosiorusa 3a crempaiHocture buonorusi, BAE, BX u I'b. JI-p MnueBa u3Bexna 3aHATHS 10
Mukpo6uosorus, [ 'eonornana MUKpoOHOIOris 1 MUKpOOHOIOrHueH MOHUTOPUHT Ha OKOJTHATA Cpe/ia Ha
Ha aHIJIMICKH e3uK 3a cTynenTy o ERASMUS, kakTo 1 ynpaskaenus o ['eonorimana MUKpoOHOIoTust B
OakanaBbpCcKaTa CTereH Ha 0OydeHre. B MarucTbpckara creneH Ha O0ydeHUe TS y4acTBa B M3TOTBSIHETO
Ha y4eOHHTE MporpaMy Ha YETUPU TUCIMIUTMHY - MHUKpOOHONOrHs Ha OKOJHATa cpefa, buonorus Ha
XEMONUTOTPOpHN MHUKpoopraHu3mMH, TakcoHomuss Ha Oakrepuure ¥ CaHMTapHa MUKPOOWIIOTHSI U
U3BEXKA ChOTBETHUTE MpakTH4ecKu 3aHsTus. Pamvua MimeBa e mpencraBuiia Moays OT JIEKLMH 110
MukpoOrosorsst U Ora3BaHe Ha OKOJIHATa cpefa B YHUBepcHuTeTa Ha Tupana, AnGaHvss B paMKUTE Ha
nBycTpaHHust oOmeH 1o iporpamara EPA3BM.
JTo MoMeHTa, 1o HelHOTO phKoBOACTBO 11 crynenta (5 Maructpu u 6 GakanaBpH) ca 3alUTHINA
YCHEIIHO JUIIIOMHH paboTy. HayueH KOHCYNTaHT € Ha €IMH PEIOBEH IOKTOPAHT.
J-p VimeBa nMa akTHBHO y4acTHE B 3IMUHUCTPATHBHUTE ICHHOCTH Ha (haKysITeTa ¥ KaTeapara,
Karo y4yacTBa B OIICHABAHETO HAa KaHIUIATCTYJCHCKUTE W IbpXKaBHU W3IUTH, KOETO CIOpEN
aTecTallMOHHUTE KapTH Ce OTYMTa KaTo aMUHUCTpATHBHA aKTHUBHOCT, kKoopauHarop € 3a b® mo
EPA3bBM u orroapsi 3a BHacsHE Ha HaydHaTa MH(MOpMAIWs Ha WieHoBeTe Ha Katenpara B HALI/I.
3.5. OueHka Ha NPOEKTHATA /IEHOCT HA KaHIUAATa
[IpencraBenaTta cnpaBka MOKa3Ba aKTUBHO y4yacTHe Ha Kanaunaarta B 21 mpoekrta. OT TaX
KaHJIUJaTKaTa € pbKOBOAMUTEN Ha 2 mpoekTa. /IBa mpoekra ca puHaHcupaHu oT HamuoHanHus
LEHTbp 3a TMOJIIpHU u3cheABaHus, JAeBeT ca (uHaHcupanu ot MOH, cenem ca
BBTPCITHOMHCTUTYIIHOHAIHA U ca puHaHcupaHu oT CY B moaKperna Ha TOKTOPAHTUTE U MITAT!
y4€HH, €IUH MPOEKT € ¢ MUHHUCTEPCTBOTO Ha KYITypaTa, eluH e no OnepaTuBHU MPOTPaMU U
€/IMH € C MpeACTaBUTENIN Ha Ou3Heca.
3akiouenue 1o T1.3: Kanouoamvm no Hacmoswus KOHKYPC 34 aKAdemMuuHama
onvoichocm ,, [loyenm* en. 0-p Pamnuya Banemmunosa Hiuesa nokpusa MuHumaiHume
kpumepuume na 3PACPE u I[lpasunnuka 3a He2060mo NPpUnIodiceHuemo u 0opu 2u HaoBUUAsa
(491 06wy 6pou mouxu).
4. OueHKa HA OPUTHHAJIHUTE HAYYHU MPUHOCH HA KaHIUIATa
Hayuno-u3cnenosarenckata u odpa3zoBaTesiHa JAEHHOCT Ha KaHAMJAaTa € B o0iacTra Ha
o011aTa MUKpOOHOJIOTHSI 1 MUKPOOHOJIOTHSI Ha OKOJTHATA Cpejia M HAITbITHO OTroBaps Ha mpodumna
Ha KOHKypca. OpHUTMHaTHWTE HAyYHH W OOpa3oBaTeTHU TMPUHOCK Morar Ja Objaar
CUCTEMATHU3UPAHU B CIICTHUTE HAIIPABICHHUS:
» Mukpoouu TtpanchopManMd B OKOJHATa cpeaa ¢ MOTEHIHUAJ 3a

NPAaKTHYEeCKO NMPHUJIOKEHHE;
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» AepoOMHKPOOHOJIOTHS - MUKPOOHOJIOTHSI HA Bb3yXa B ypOaHU3HPaHAa cpeaa;
> PasnpocTrpaHeHue, JeTeKIHA M  MeTA0OJUTHM  OCOOEHOCTHM  Ha
MHUKPOOPraHU3MU U30JUPAHU OT cliel(pUIHN MeCTOOOUTAHMS;
» MeTareHOMHH H3CJeIBAHUS BHPXY MHKPOOHHSI JMBEPCUTET B Pa3IHYHH
€KOCHCTEeMHU;
» MWHTerpupaHe Ha HAyYHHUTE H3CJIeIBAHUS B 0aKAJIaBbPCKATAa H MATHCTHPCKA
cTeneH Ha o0y4yenue B buosiornueckn gpakyJrer;
4.1. MuxkpoOHu TpaHc(oOpMaUMU B OKOJHATA CpeAa ¢ MOTEHIHAJ 32 MPAKTUHYECKO
NpuJIoKeHue
MukpoOnute TpaHchopMmalil Ha MHUHEpPaTIHH CYpOBHHHU Ca €CTECTBEHO MPOTHYAIIU
IIPOLIECH, CBBbP3aHU C JIEHHOCTTA Ha ONPEAENICHU CHEeLHMATU3UPaHU TPYIIU MUKPOOPTaHU3MH OT
OKoJiHaTa cpefa. Te ca 00eKT Ha 3aCHJIEH HaydeH MHTEpeC MOpajud Bb3MOXHOCTTA 32 TSAXHOTO
npakTuiecko npuioxkeHue. [lomydyenure pesyaTaTv B TOBa HampaBieHHE ca MyOIHKyBaHHU B 5
CTaTuM, eHa MOHOrpadus, MpeAcTaBeHu ca Ha 18 MeXIyHapoIHU W 9 HalMOHAIHU HAyYHH
dopyma. UscnenBanusita ca (pUHAHCHpaHM B paMKUTEe Ha TpH HpoekTa. Karo Haif-3HaumMu
IIpHUeMaM CJIEeHUTE IPUHOCH:
v Peanusupa € 3a IbPBU T MaIiabeH MOHUTOPHHT Ha MUKPOOHHUTE [IEHO3H B JIECET
CyabuIHN U YPAHOBH HAaXOJMIIA Ha TepuTopusta Ha bearapus. @yHAaMEHTATHUSAT MPUHOC HA
U3CIEBAaHETO C€ U3pa3sBa B WACHTU(UKALMITa Ha MIUPOK HAOOp OT MPEACTABUTENN Ha
anua0pUIHN XeMOIUTOTpodHN OakTepuu U apxew. ChLIO Taka, YCTAHOBEHA € BPb3Ka MEXIY
ChCTaBa Ha MHUKPOOHHTE choOIIecTBa M (U3MKOXMMHUYHUTE MapaMeTpu Ha cpejaTa, THIA Ha
MUHEpaIn3alus M CTENeHTa Ha OKuciieHue. [IpoBeJeHUsAT €KOJOTMYEH aHaiu3 IOoKa3Ba, ue
pa3IMYHUTE MUKPOOHM BHUIOBE MMAT BUCOKA CIIOCOOHOCT 3a a/1anTalus 1 Cleualn3alns Cropes
KOHKpPETHHUTE YCIIOBHS B J1aJIEHO HaXOMILE, KOETO € OCHOBA 3a pa3KpHUBaHE Ha TSIXHATa poJid B
eKCTpeMHU cpenu. [IprnoKHUAT METO10I0THYEH MPUHOC Ha U3CIIe/IBAaHUATA B TOBA HAIIPaBJICHUE
ce OCHOBaBa Ha pa3paboTBaHETO Ha Au(epeHlHpalld CXeMH 3a pa3rpaHHYaBaHEe Ha OTAEITHUTE
MIPEACTABUTENH HA allUJOPMITHATE THOHOBU OaKTepUU U alua0()HIHA XEeMOJUTOTPOGHU apXeHu.
Jpyr BaxeH MNPUJIOXKEH IMPUHOC € CHh3/IaBAHETO HA KOJIEKIUS OT IIaMOBE, MNPUTEKaBalllU
MOTEHIMA 3a OHOTEXHOJIOTMYHU pelIeHuss B Jo0MBa Ha MeTalu upe3 OHOU3IyrBaHe,
pelUKIMpaHe HAa MHUHHM OTHAAbLUM W MHUKPOOHO TMOJIOMaraHa peKyJTHUBalWs Ha IOCT-
eKCIUIoaTUpaHu TepeHu. [lodmydeHuTe NpakTHUECKH pe3yaTaTH B TOBa HallpaBlIEHHE ca
MpeJICTaBeH!u MOApPOOHO B camocrosTenHa MoHorpadus ,,MuKpoOHH TpaHchoOpMalud Ha

MUHEpAJIHU CYpPOBHHM: HWHIYCTPUAIHU IPWIOKECHUS M EKOJOIMYHM IIPEIU3BUKATEIICTBA 34
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OKOJIHaTa cpena‘

v @DyHIaMEHTAIHOTO H3CJe/IBaHE HAa OKUCIUTEIHUTE AKTMBHOCTH HA €CTECTBEHU
uzonaru A. ferrooxidans cripsimo ¢epoiionu, cspa, Tuocyndar u cyinduau 1aBa 3HaYMMa HaydHa
uHpopManus 3a GU3NOJIOTMYHATA AJJAIITUBHOCT Ha TE3U OAKTEPUH MPHU U3ITYTBAHETO HA CyADUIHN
MUHepaJId. Y CTaHOBEHO €, Y€ U3JIYI'BaHETO Ha MEIHO Ccyl(uIHa pyAa ¢ Me30(UIHN auua0(GUIHN
OaxkTepun He € MHOTO edukacHo (kpaitHa ekctpakius Ha Cu 28.0%), mokaTo mpu U3IyrBaHe C
eKCTpeMHH auugopmiHu apxen ce goctura ekcrpakius Ha Cu ot 82.10%. OcHoBanue 3a
NPAaKTUYECKO TMPHIOKEHHE Ha auugopuiHuTe OaKTepuH MJaBaT EKCIIEPUMEHTHTE Ha
IIPEBapUTEIIHO TPETUPAHE HA 3JIAaTOHOCHU MUPUTHU KOHLIEHTPATH ¢ Te3u OakTepuu. To3u noaxon
BOJIM J10 €(pUKACHO OKUCIIEHHWE HA MUPUTA U MOBUIIABA ChIAbPKAHUETO HA 3J1aTO B KOHLIEHTpATA.
Tesu wuscnensanust ¢Gopmupar (yHIAMEHTAJIEH NPHUHOC 3a 33AbJI00YEHOTO pazOupaHe Ha
METa0OJUTHATA AKTHBHOCT M aJalTHBHUTE MEXaHH3MH Ha pa3IMYHH TPYNH auuao(UIHU
MHUKPOOPIaHU3MHU B YCJOBHS Ha MOBUUIICHO ChIbp)KaHHE Ha TeKKU MeTanu. [logOupanero Ha
OIpeJIeJIEHH I1IaMOBE 3a €K0JIOrOCh00Pa3HO U3BIMYAHE HA LIEHHU METaIM OT IUPOMETAITypruuHu
OTHAJBIM € BAXEH IMPAKTHKO-TPUIOKEH MPHUHOC ThH KAaTO € OCHOBa 3a pa3paboTBaHe Ha
YCTOMUYMBY TEXHOJIOTUH 3a IPpepadOTKa Ha BTOPUYHHU CYPOBHHH U PEIyLIUPAHE HAa 3aMBbPCSIBAHETO
OT UHAYCTPHUAJIHM LUIAKH, KaTO CHUIEBPEMEHHO CE€ HamallsiBa Hy»X/aTa OT arpeCUBHU XUMHUYHU
peareHTH U BUCOKOTEMIIEPATypPHU MPOLIECH.

v C BaXHO TPaAKTHYECKO 3HAYEHWE ca MPOYyYBAHHITA BHPXY IOTEHIHMAIa Ha
MHUKpOOHAaTa KOMITOHEHTa B ,,TACHBHM CHCTEMH 32 TPETHpaHE Ha BOJHU, 3aMBPCEHU C TEXKKH
Mmetanu. M3cnenBaHusTa B Ta3W HacOKa BKJIKOYBAT MOHUTOPHHI Ha MUKPOOHHUTE IIEHO3U HpHU
IIPEYHCTBAaHE Ha BOJIUTE, KAKTO U OTIpeIeNIsIHE HAa BUJJOBUS ChCTaB, PU3UOJOTMYHN U OMOXUMUYHU
XapaKTePUCTHKH Ha cyldaTpeaypannTe OaKTepry B TaCHBHATA CHUCTeMa 3a mpeuyrcTBane. Ot
€CTECTBEHH MECTOOOUTAHUSI ca U3OJUPAHH U TOAOpaHU 3HAYMUTENIeH Opoil u3oyatu Ha cyidar-
penymmpam Oakrepun (Desulfovibrio vulgaris, Desulfobacter halotolerans, Desulfobulbus
elongatus), konTo Morar ycnenrso ja ObaaT U3NO0I3BaHU B TACUBHUTE CHCTEMH (CaMOCTOSITEITHO
U KAaTO CMECEHH KYyIATYpH) NpU TPETHpPAHE HA BOAM C Pa3IMYHH METATHH 3aMbpPCSIBAHUS.
dyHnaMeHTaTHAaTa 3HAYMMOCT HA TE3W M3CIEIBaHUS CE M3pa3siBa B aHAJIU3 HAa MEXaHU3MUTE,
CBBp3aHU C TPETHPAHETO HA 3aMbPCEHU BOJM 4Ype3 MUKPOOHA cyndarpenykius, 6nocopOnus u
BaJICHTHA TpaHCPOpPMAaLUs Ha TEXKKH MeTaau M paguoHykieuau. [IpakTuueckara cTOMHOCT Ha
pa3paboTKaTa ce CbCTOM B yCIIEIIHATa JeMOHCTpalisl Ha epUKacCHOCTTa Ha ,,IaCHBHA cucTeMa
MIPH pealTHU YCIIOBUS 32 TPETHpaHe Ha KUCEITN PEHaKHU BOJH, 3aMbPCEHU C YpaH, apCeH M TEKKH

MCTaJIH. Pe3yJITaTI/IT€ II0Ka3BaT, 4€ TaKuBa CHCTCMH MOrar Jga 6’b,Z[aT HUHTCTpHUPAHU KaTO
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MKOHOMUYECKH e(PEKTHBHA U €KOJIOTHYHO YCTOWYHMBA alTEPHATHBA HA TPAIUIIMOHHUTE METOIH 32
NPEYNCTBaHE HA MUHHH OTHATHH BOJIH.

v' BaxeH (yHIaMEHTATHO-IPHIOKEH MPUHOC € KOMOWHHPAHETO Ha MHKPOOHO
MPEYHCTBAHE C €IHOBPEMEHHO T€HEPUPAHE Ha EIEKTPHUECTBO Ype3 MUKPOOHH TOPUBHU KIIETKH.
ToBa wm3ciienBaHe OTBaps HOBH IEPCIIEKTHBH 3a pa3paboTBaHe Ha CHEPrHUHO €(PEKTUBHH U
HUCKOPA3XOJHU CHCTeMHU 3a Ounopemenuanus. PazpaboTeHa M ONTHMHU3UpAHA € W30JAlMOHHA
mporeypa, BKJIIOYBAIIA IOCIENOBAaTeIHA CMsSHA HAa TEPMHHAIHMSA AaKLIENTOpP Ha EJIEKTPOHU
MO3BOJISIBAIlA YCICITHOTO HM30JIMpaHe Ha TpencTaButTenn Ha pon Geobacter ot KOMIUICKCHU
npoOu. [logOpanu ca MepcHeKTHBHY IIAMOBE 3a MPUIOKEHHE B CIEKTPOXUMHYHHUTE CHCTEMH,
kato npu uzonat Geobacter metallireducens SubG2 e ycranoBeHa Haii-BHCOKa €(pEKTHBHOCT
(360Mv/m2). Te3um wu3crneaBaHus NO0ABAT HOBU TEOPETHYHU TIO3HAHUS 32 METaOOIMTHATA
AKTHBHOCT Ha €JICKTPOTEHHUTE MUKpOoopranu3mu (ocodeHo npezcraButenu Ha poa Geobacter), B
YCJIOBHSI Ha 3aMBbPCEHH BOJIU C BHCOKAa TOKCUYHOCT. [IpoyuBaHeTo pa3kprBa BaKHH 3aBUCHMOCTH
MEXKIYy BHIOBUS CBHCTaB Ha MHKPOOHHTE KOHCOPLUMYMH, jAeOeIMHAaTa M CTPYKTypaTa Ha
oOpazyBanute OMOPWIMH M e(EeKTUBHOCTTA Ha ENEKTPOTEHEpaIs, Karo TOBa pa3IIupsBa
pa3dupaHeTo 3a MEXaHHU3MH Ha TPEHOC Ha EIIEKTPOHH M BB3MOXKHOCTHTE 32 ajamnTanus Ha
MHUKpo(IopaTa B aHaepOOHU YCIOBUS.

v TIpuHOC C MPAKTUYECKO MPUIOKEHNE € KOMIUIEKCHOTO M3y4aBaHe Ha OHOJIOrHATa
Ha HEYTPOPMITHUTE KEIA300aKTEPUU M XapaKTEPUCTUKATa Ha 0O0pa3yBaHHUTE OT TAX OMOTCHHH
OKCHJIM 3a TpPUJIOXKEHHE B HaHOoTexHojoruure. Heyrpodumnute sxens3obaktepuu oOuTaBat
XaOUTaTH C HUCKO OPraHMYHO HATOBapBaHe, c1a00 HacHIL@He C KUCIOpPOJ U ChIbpKAHHE Ha
KeNs130 M (OpMHpAT Pa3IUYHU OKCHIIU/XHUIPOOKCHUIN, KOUTO MOTAT Ja HaMEpAT CEPUO3HH
MPUJIOKEHNST KaTO HOBU MaTepHaid B pazinuuHu cepu. B pamMkuTe Ha Te3n W3CIEIBAHUS €
pa3paboTeHa cxema 3a MoJy4yaBaHE Ha O0OraTeHH KYJITypd U M30JHpaHe Ha HEyTpo(UIHH
xems300akrepun ot rpynara Leptothrix/Sphaerotilus, kakro n mudepenmmpania nporenypa 3a
pasrpaHHyaBaHe OT JAPYTH MPEACTABUTEIN HAa HEYTPOPHIHUTE Kens3o0akrepun. ChIo Taka, e
ONTUMH3UpaHa TpoIenypaTa 3a KYJITHBUpPaHE B JIAOOPATOPHU YCJIOBHS, YCTAaHOBEHH Ca
napamMeTpu 3a pa3BHTHE Ha OaKTEpHUUTE, MOJXOJSAIINTE XPAHUTEIHH CPEJH M HM3TOYHHIM Ha
*kems130. JlokazaHo € BIMSHUETO Ha ChCTaBa Ha XpaHUTENIHATA CpeJia BbPXY TUIIA Ha pOpMUpaHUTE
OKCHIM ¥ ca ONTHMHU3WPAHW YCJIOBUATA 3a HATpylBaHe Ha OWOTCHHHM IKEJIe3HU
okcuan/(okcu)xuapokeuau ot tuna jenunokpouut (YFeOOH), reotut (oo FEOOH) u maruerut
(Fe304). Tlonyuyenutre OMOTEHHM MKENE3HU OKCUAW/XUIPOKCUAM AEMOHCTPUpAT KaTaIUTHYEH

MNOTCHIUAJI, KOCTO OTBaps BB3MOXHOCTHU 3a HM3MOJ3BAHCTO HM KAaTO CBTHHU U CKOJIOTMYHH
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KaTaJIM3aTopu B MHAYCTpUanHu npouecd. OcBeH ToBa, OMOJIOIMYHO CUHTE3UPAHUTE MaTepuallu
UMaT TMEpCHeKTHBAa 3a IPUIOKEHHE B HAHOTEXHOJOTMMTE M B pPa3pabOTBAHETO Ha HOBHU
(GYHKIMOHATHE MaTepHali ChC CIIENU(UYHN MATHUTHU WU aICOPOIIMOHHY CBOICTBA.

4.2. AepoMUKPOOMOJIOTHS - MUKPOOHOJIOTHS HA Bb3/IyXa B YpOaHH3UpPaHa cpea

IIpuHOCHUTE B TOBA HANIPABJICHHE, Ca CBBP3aHU C U3SICHSBAHE HA KOMIUICKCHUS XapaKTep Ha
BB3JYIIHNUTE 3aMbpcsBaHud. [IpoydyeHu ca kakTo (pU3MUHUTE U XUMHYHHU 3aMbPCUTEINH, TaKa U
KAueCTBEHMS] U KOJIMYECTBEH ChCTAB Ha acOLMMpaHaTa ¢ MPAaXOBUTE 3aMbpPCSABAHUA MUKpPOOHA
KOMIOHeHTa. Pesynrarure ca myOnMKyBaHU B YETHPH MYOJUKAIlUMH, NMPEICTABEHH Ca Ha JIeCeT
MEXJIYHApOJAHU M IIECT HaluoHaIHM (opyma u ca ¢uHaHCHpaHu OT Tpu mnpoekta. Kato
CBILECTBEHU B TOBA HAIIPABJICHUE NIPUEMAM CIEAHUTE IPUHOCH!

v 3HaunM (yHIaMEHTaJeH M NPAaKTUYECKH IPHHOC Cce sBsBa pa3paboTeHara
koMOMHHMpaHa  meroxonorus  (aucranumonno  JIMJ[AP-kaprorpadupane +  Ha3eMHO
IpoOOB3EMaHe), KOSITO OCUTypsiBa Bb3MOXKHOCT 3a Obp3a M IPOCTPAHCTBEHO HACOYEHA OLIEHKA Ha
3aMBbPCSABAHETO C IPAXOBU YACTUIU U aCOLMMpaHaTa MUKpoOHa KOHTaMUHaLus. B n3cnenBanusta
€ CBIOCTAaBEH JIETEKIIMOHHHUS MOTEHLIMAJd 3a JAMCTAaHLIMOHHA OLIEHKa Ha Bb3JAYIIHUTE
3aMbpcsiBaHUs Ha JIMmapHUsS MOHHUTOPHHT C BB3MOXXKHOCTUTE HA YCTPOMCTBA 3a MOOWIHA
cenzopuka (PITH10/2.5), kakTo U ¢ Te3M Ha PA3IMYHU acnupanoHHu miatgopmu. [lomydenure
JAaHHU 33 KOJIMYECTBEHO INPUCHCTBHE Ha IPaxOBO 3aMbPCSIBAaHE Ca CBIOCTABEHU C JAHHUTE,
reHepupanu ot guueHsupanure cranuuu Ha MAOC Ha teputopusita Ha rpag Codus. AHaIU3BT
Ha JaHHWUTE MOKa3Ba BUCOKA YYBCTBUTEIHOCT Ha JIMIapHUS MOHUTOPUHT, MO3BOJsSBaIla Obp3a
JeTEeKLMsl Ha TPaxoBO 3aMbpCsBaHE W aJE€KBaTHA JIOKaJIM3alMs Ha MpoOoB3eMaHe, LENAIo
OIpeJiesIsIHE Ha acollMMpaHaTa MUKpOOHa KoMITOHeHTa. DyHIaMEHTaIHUAT NPUHOC ce hopMupa
OT YCTaHOBSIBAHETO Ha KOMIUIEKCHATa BpPB3Ka MEXIY a€pO30JIHHUTE MPAaXOBH 3aMBbPCUTEIH U
CBbp3aHaTa C TAX MHUKpOOHa KOMIIOHEHTa. Upe3 uHTerpanusTa Ha JlugapHa TEXHOJIOTHS C
MHUKPOOHOJIOTUYHO MTPOOOB3EMaHe ce JeMOHCTPHPAa HHOBATUBEH MYJITHANCIUILIMHAPEH MOIXO0/
3a u3cienBaHe Ha OnMoaepo3onu. ToBa € 0COOEHO IIEHHO 3a IPaJICKUTE MOHUTOPUHTOBU CHUCTEMH,
KaTo MOANOMara CBOEBpEMEHHOTO JIOKAIM3UPAHE HA 3aMbPCUTEIHN U B3eMaHe Ha WH(OPMUPAHO
pelieHus 3a mogoopsBaHe Ha Ka4eCTBOTO Ha Bb3IyXa.

v Hayunata cTOMHOCT Ha W3CII€BAaHUATA B TOBA HAIPABICHUE pa3LIMPABAT
MO3HAHUATA 32 MOP(OJIOrMYHUTE U XUMUYHUTE XapaKTEPUCTUKU Ha MPAXOBUTE YACTUIU, KaTO
pa3KpuBaT TAXHATa CE30HHA MPOMEHJIMBOCT U BIMSHHE BHPXY OMOAepO30JIHATa KOMIIOHEHTA.
ToBa UMa TeOpeTUYHO 3HaYEHHE 3a pa3OupaHe Ha POJIsATa Ha MPAXOBUTE YACTULIM KaTO HOCUTENN

U cyOcTparT 3a pa3BUTHE Ha MUKPOOPraHU3MU. DU3UKO-XMMUYHATA XapaKTEPUCTHKA Ha TIPaXOBOTO
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3aMbpCsiBaHe, OTKPUBAHO BbB Bb3/yXa Ha CUIIHO YpOaHU3HpaHa cpejia, 0Ka3Ba roJIeMH pa3inyus
B CbhCTaBa M pa3Mepa Ha YacTULUTE, KaTo IMpeoOiajgaBaiiara 4acT OT TSAX ca arperatd OT
MHOECTBO MAaJIKM YaCTHUIIM, BKJIFOUUTEITHO TaKMBA U B HAHOMETpUYHATa cKaja. [lo oTHoeHue
HAa XMMUYHHS ChCTaB Ha MpaxoBoTo 3ambpcsBane (PITY10/2.5) BbB BB3ayxa Ha paiioHa, €
YCTaHOBEHO, Y€ OCHOBHMUTE (Pa3u ca CUIMKATHH, aJyMOCHJIMKATHU U CyJI(paTHH CbEIUHEHHUS,
KaKTO ¥ OpTraHUYHU U HEOPraHWYHH (KapOOHATHU M BBIVIMIIHK) BbIIIepoanu ¢asu. Peructpupano
€ M BHCOKO ChbIbpKAaHHE Ha >KEJNe3HM OKcuau. [IpakTHUUecKusT NPUHOC MpeACTaBiIsIBa
MOTEHIMATHOTO M3MOJ3BaHEe Ha TE3W JaHHM 3a pa3paboTBaHE Ha CTPATErMM 3a KOHTPOJ Ha
KaueCTBOTO Ha BB3JyXa U OIEHKAa HA MUKPOOHMOIIOTMYHUTE PUCKOBE B CHIHO YypOaHU3UpPaHU
paioHu.

4.3. Pa3npocTpaHeHue, 1eTeKIHs U MeTA00JUTHH 0COOEHOCTH HA MUKPOOPTaHU3MHU
U30JTUPAHU OT cleM(PUIHH MeCTOOOUTAHUA

B ToBa HampaBiieHue ca u3cieBaHu CeuuIHN MECTOOOUTaHUS (TI0JJ3EMHU €KOCUCTEMH
KaTo TMelIepu, MOJSPHU palOHH, MHUHEpAIHU H3BOPH, MOPCKH MECTOOOUTaHHS, OOEKTH C
KYJITYPHO-HUCTOPUYECKO 3HAUYCHUE, KAaTO CrPaJid, PUCYHKH, TEKCTUI U Jp.), B KOUTO ce (opMHpar
VHUKATHA MUKpPOOHM CHOIIECTBA, MPUTEkKABAIIH CIOCOOHOCT 3a ajanTanus KbM CEKCTPEMHU
ycnoBusl (HUCKa TeMIEepaTypa, BUCOKO HaJATaHEe, HUCKAa OCBETEHOCT, OTPAHUYEHU XPAaHUTEIHU
pecypcH, HajduuMe Ha TOKCHYHHU BellecTBa). JleTekuusTa U M3y4aBaHETO HAa METaOOIUTHUS
KalauuTeT Ha Te3U MUKPOOPTaHW3MH Cca KJIFOYOBH 3a ONpeIeNsiHE Ha POJIsiTa UM B OKOJIHATA CpeJia.
Pesynratute OT u3cneABaHUsATa B TOBa HallpaBlieHHWE ca MyOJWKYBaHM B YETHPU CTATHH,
MIPEJICTaBEHU ca Ha TPU MEXAYHAPOIHHU U TpU HalHMoHATHH (opyma U ca puHAHCHpPAHU OT JIBa
npoekTa. Kato 3HauMMu npueMam CleTHUTE PUHOCH:

v' H3BBpIIEHO € MBPBOTO MUKPOOHMOIOTUYHO U3CIIEBAHE HA YHUKAJIHO 110 POAa CU
MeCTOOOMTaHKe, KaTo MOTONeHaTa BKaMeHeHa ropa B akBaropusta Ha Co30M0JICKH 3a511B, YepHO
Mope. ToBa MecTooOHuTaHNEe € O3 U3BECTEH aHAJIOT B PETUOHA WJIH B IPYT'M MOPCKH €KOCHCTEMHU.
[Ipn mnpoy4BaHUATA € MPUIOKEH KOMOMHHpAH KyATypalHO Oa3upaH MOAXOJ, C MOJEKYyTHa
UIACHTH(UKAIIUS Ha JOMHHAHTH OaKTepUATHH BHJIOBE, I€HETHUYCH aHAJM3 Ha MHUKPOOHOTO
pazHooOpa3ue, BKJIOuUBaml Shotgun MeTareHOMEH aHaimu3, W (QYHKIMOHAJICH aHalu3 Ha
HYKJICOTHIHU cekBeHInU. Karo Hali-3HaunM (yH1aMeHTaJIeH MPUHOC IpUeMaM HaTPYIBaHETO Ha
I'BPBU JaHHU 32 MUKPOOHOTO pa3HOOOpas3ue B Ta3u M3KIIOUUTETHO PSAKA U HEU3CIEeABaHA JI0
MOMEHTa E€KOCHCTEeMa. YHHKAJTHOCTTa Ha OOCKTa W WHTEPAUCIUIUIMHAPHHS XapakKTep Ha
U3CIEBAHETO Ch3/1aBaT BB3MOXKHOCT 3a (OpMUpaHE Ha HOBO HaIpaBJeHHE B MOpCKara

MI/IKpO6I/IOJIOI‘I/ISI, C IOTCHIHAJI 3a 6’[:,Z[GH_II/I reo0HOJIOTHYHH U MAJIE0EKOIOTHYHU HU3CJIaCaABaHUA.
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v TIpoBeieHO € MBPBOTO JETANHIHO MPOYyYBAHE HA MHUKPOOHOTO pa3HOOOpasve W
METa0OIUTHHS MOTSHIIMAI HA MEKPOQJIIOpaTa, H30JMpaHa OT CTCHHUTE MTOBBPXHOCTH Ha MeniepHa
exocucrema (Temnara mymka) ©e3 aHTPONOTEHHO BB37CHCcTBHE. HenocTUTBT HA MOCTHITHU
cyOcTpati B memiepaTa Boau A0 (opMupaHe Ha HHCKa Oumomaca, HO BHCOKa MHKpPOOHA
IUBEpCU(HKAIHS, KOCTO MOJCKa3Ba MHTEH3MBHA KOHKYPEHIUS 32 PECYpCH M TOTCHIHMAN 32
YHHUKAJTHU METaOOJUTHH anantanuu. V3cinenqBaHeTo MapKupa IIbpBHS €Tall OT Pa3KpHUBAHETO HA
MeTaboNuTHATa aKTHMBHOCT Ha MHUKPOOpPTraHU3MH, 06I/ITaBaH_[I/I CKCTPEMHU HW H30JIMPAHU
MectooOuTanus. TeopeTMdHaTa 3HAUMMOCT Ha MPOYYBAHETO C€ M3pas3siBa B pa3lIMpsBaHE Ha
uHpopMaIKATa 32 AJANTUBHUTE MEXaHU3MH Ha MHUKPOOPTaHM3MHTE, OOMTABAIld EKCTPEMHU
cpeiu, TPU MUHUMAITHO YOBEIIKO Bb3JCHCTBHE. JJOKYMEHTHpPAHHIT METa0OJIMTEH MOTCHIIUAI,
KakTOo ¥ HaONIOaBaHWUTE HHBA HAa NPUPOAHA AHTUOMOTHYHA PE3HCTEHTHOCT, OTBAPST
BB3MOXHOCTH 3a HO-I["I)J'I6OKI/I H3CJICABAaHNA BBHPXY CBOJIOLMATA Ha MeTa0O0JIUTHUTE OpTHUIIA B
W30JIMPAaHU MHKPOCKOCHCTEMH. [IpakTHYeCKHAT TPUHOC Ha pe3yJNTaTHTE € CBBpP3aH C
BB3MOKHOCTUTE 3a OTKpPHBaHE Ha TMPOIYIECHTH HAa HOBH OWOAKTHBHU CBHEIAMHEHHUS C
aHTI/IMI/IKp06HO I[GI‘/JICTBI/IG, KaKTO U MHAYCTPUAJIHO NPUIIOKHUMU CH3UMU. I/ISOJ'II/IpaHI/ITe nraMoOBEC
MIPECTaBISABAT IIEHEH OMopecypc 3a ONOTEXHOJIOTHYHH IIaT(GOpMHU, HACOYEHHU KbM pa3paboTBaHe
Ha €KOJOIMYHO AU 1 HKOHOMHUYECKU U3TOIHU MPOLIECH.

v [TpoBe1eHOTO MUKPOOHMOJIOTHYHO H3CJEBAaHE Ha KOJOHM3MpalaTa MUKpoOnoTa
M0 CTEHHUTE Ha memepara Marypa ¢ 1en ycTaHOBSIBaHE Ha HEWHHWsS BHIOB CHCTaB, (pu3mosoro-
OMOXMMHUYHHI XapPaKTCPUCTUKHU U YCTOﬁqHBOCT KBbM Pa3jIn4HU 6I/IOIH/II[I/I HnMa BaXXHO 3HAQUYCHHUCEC 3a
Ola3BaHE HA YHUKAJIHHUTE CKAIHU PUCYHKHU. M neHTHGHUIMpaHu ca 1aMoBe, NpUHaIekKallid KbM
OCeM pa3jMyHU pojJa, KOMTO JEMOHCTPUPAT aJanTalus KbM €KCTPEMHU YCJIOBUS — BHCOKA
BJIQKHOCT, OIrpaHU4Y€Ha CBCTJIMHA, JUMHUTHPAHU OpTraHNYHU BCUICCTBA U BAPOBUKOBA TIOBHPXHOCT.
NzcnenBan € nmpoduibT Ha YyBCTBUTETHOCT HA M30JaTUTE KbM Pa3IMYHU OUOIMIHHM areHTU —
TUMOJI, CpedpO U MeJI, KOUTO Ce U3IOJI3BAT KaTo MOTEHIIMAIHU CPECTBA 32 OMOJIOTHYEH KOHTPOII.
VYcTaHOBEHH ca IIaMOBE C BHUCOKA PE3UCTEHTHOCT KbM IOHE €IMH OT MPUIIOKEHUTE OUOLUIH,
KOETO MMa TPSKO IMPAaKTHYECKO 3HAYCHHWE 3a Pa3paboTBaHETO Ha €PEKTUBHH CTPATETHH 32
00paboTka ¢ Ien KOHTPOJHMpaHEe Ha IMOBBPXHOCTHATA MHKPOOHA KOHTaMHHAIUS, KOWTO Ja
npeanas3sT KyITypHOTO HACJIEACTBO OT HETATUBHU MOCIECTBHUS.

v 3a mbpBU BT Ca XapaKTEPH3UPAHH MUKPOOPTAHU3MH H30JHMPAHU OT paiioHa Ha
Opirapckara aHTapkTHYecka 0Oa3a Ha ocTtpoB JluBmHTCTBH. WM3ommpanm ca mamoBe
npuHaUIeKa KbeM  pojoBere Pseudomonas, Exiguobacterium, Kluyvera, Raoultella,

Rhizobium, Pseudarthrobacter, Janthinobacterium, Carnobacterium wu Staphylococcus.
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[IpoyyeHn ca HSKOM XapakTEepUCTUKU Ha H30JaTUTE, KOWTO JOKa3BaT TsIXHaTa
MICUXPOTOJIEPAHTHOCT, €KOJIOIMYHA IJIACTUYHOCT M HAJIW4YHEe HAa MEXaHM3MH 3a pagualllioHEH
cTpec. YCTaHOBEHA € YCTOMYMBOCT KbM Pa3IMYHU KOHICHTpanuu Ha TeKkH metanu (Cu?t, Cd**
U Zn?"), KOeTO MmouepTaBa MOTEHIMAIa Ha HIKOU IIaMOBE 3a MPUIIOKEHHE B OMOTEXHOJIOTHYHH
CTpaTeruu 3a OuopemenuaIys B eKCTPEMHH cpelu. [IpakTHUeCKusT MPUHOC Ha M3CIIEABAHETO Ce
ChCTOM B WACHTH(DHIIMPAHETO HA IIAMOBE C XApPAaKTEPUCTHKH, MOIXOMISIIN 33 MPWIOKCHHS B
CTpaTeruu 3a OuopeMmenuanusi B CTyJEHH M 3aMbPCEHU Cpeld, KaKTo U 3a pa3paboTka Ha
YCTOWYMBHU OMOTEXHOJIOTUYHH PEIICHUS B YCIOBUS Ha KIMMAaTUYEH CTpEcC.

4.4. MeTareHOMHU WU3CJIeIBAHUSA BBPXY MHKPOOHHMS IMBEPCHUTET B Pa3JIHMYHU
eKOCHCTEeMH

B ToBa HampaBieHue ca MpeicTaBeHU U3ClIeBaHusl 0a3upaHu HA METareHOMHU aHAJIM3H,
Ha MUKPOOHMOMH OT Pa3HOOOpPa3HU €KOCHUCTEMH ChC CIIEHU(BUYHH XapAKTEPUCTUKHU (OT pa3IuvHU
MPUPOJHH CPEIH 10 TPAAMIIMOHHO (hepMEHTUPAIHM MPOAYKTH). Pesynrarure ca myOIMKyBaHH B
TPU HAy4YHH CTATHH, JOKJIABAHU Ca HA TPU MEXKIYHAPOIHU U YETUPHU HALMOHATHHU (opyMa U ca
U3Be/IeHU ¢ (pMHAHCOBATa MOJKPENa Ha JBa MPEKTa.

v’ 3a mppBH BT € MPOBEJAEH KOMIUIEKCEH METarcHOMHO-0asvpaH aHajiu3 Ha
MUKpPOOHHTE OOIIHOCTH, U30JUPAHU OT NMPoOHU, CbOpaHU Ha OCTPOB JIMBUHICTHH, AHTapKTH]A,
KaTo €IHOBPEMEHHO C€ MpOoCHeAsBaT TPU MHUKPOOHU JOMelHa — OakTepuM, apxeu U T'bOMU.
OcHoBeH (pyHIaMeHTaleH MPUHOC HAa MPOYYBAHETO € YCTAHOBSIBAHETO HAa 3aKOHOMEPHOCTH B
CHOTHOILICHUSITA MEXKIY TPUTE MHUKPOOHM TPYHH, KaTO aHAIM3UTE IOKa3BaT SICHO U3pa3eHO
AHTarOHUCTUYHO MOBEJIEHUE MEXY apxe U rbOu. OT mpakTHUdecka TieHa TOUKa, pe3ylTaTuTe
OT U3CJIEJIBAHETO PA3KPHUBAT MOTEHIIMATHYU MPUIIOKEHUS HA UICHTU(DUIIMPAHUTE aHTATOHUCTUYHU
B3aUMOJICHCTBUSL B E€KCTPEMHH €KOCHCTEMH, BKJIIOUMTEIIHO 3a MPOTHO3MpPAHE Ha MUKPOOHU
JUHAMUKY U CENIEKIIMsI Ha IIaMOBE C KOHKYPEHTHH IPEIUMCTBA B YCJIOBUS Ha PECYPCEH ACPUIIHT.

v' MeTareHOMHOTO  M3CJ€JABaHE BBPXY  MHMKPOOHOTO  pa3HOOOpasue  Ha
TPaJAULIMOHHOTO OBJITapcKo ,,MEXOBO CHUPEHE™ € MBPBOTO IMPOYYBAHE Ha TO3M BHJ XpaHa.
MukpobroTata € JOMHHHpaHa OT MpeacTaBUTEIM Ha poaoBere Staphylococcus equorum,
Lactococcus lactis, Lactobacillus delbrueckii, Lactobacillus kefiranofaciens u Limosilactobacillus
fermentum. Yact oT OTKpUTHTE 111aMOBE ca C JJOKa3aHU MPOOMOTHYHHU CBOMCTBA, C MOTCHIIUAI 32
nonoOpsiBaHe Ha MMyHHATa CHCTEMa M ydacTHE B METaOOJMTHU MpOIecH, OJaronpusTCTBAILN
3/IpaBeTO Ha YOBeKa. 3HAUYUM (pyHJaMEHTaJeH MPUHOC Ha TOBA U3CJIE/IBAaHE € YCTAHOBIBABAHETO
Ha YHUKAIIHUS ChCTaB Ha MHUKpOOMOMa Ha ,,MEXOBO CHPEHE B CpaBHEHHUE C JIPYTH MOJO0HU

TPAAULUOHHU IPOAYKTU. [IpHUIIOKHMAT NHPUHOC C€ CBBpP3Ba CbC CEIEKUMATA Ha HOBHU
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MJIEYHOKHCEJIN U TPOOMOTHYHU I1aMOBE, KOUTO OMXa MOIJIM J1a HaMepsAT IPUII0KEHUE B MIeUHaTa
UHAYCTpHsI, B Pa3pabOTBaHETO Ha (YHKLUMOHATHM XpaHU M MOJOOpsiBaHE Ha KAayecTBOTO M
0€30MacHOCTTa Ha TPATUIIMOHHH TPOLYKTH.

v W3BBpIICHO € MBPBOTO CHCTEMATH3MPAHO METAreHOMHO IPOYYBaHE Ha I'bOHUS
MHUKPOOHMOM B T.Hap. MYEJEH XJA0 chOpaH OT paziIuyHU reorpad)Cku peruoHd M €KOCUCTEMHU B
benrapus. Upes cekBenupane Ha ITS pervona e u3sCHeH CbCTaBbT U CTPYKTypaTa Ha (pyHTruanHus
MHUKPOOHOM B TO3HM (PEpMEHTHPAT MUEJIEH MPOAYKT, KOWTO MPEJICTaBIsABA KIOYOB XPAHUTEIICH
pecypc 3a IYETHUTE CEMEHCTBA. YCTAaHOBEHO € BIMSHUETO Ha JIOKAJIHUTE YCIOBHUS U
aHTPOIIOTEHHMs HAaTHCK BbPXY MHMKpOOMOMa Ha IMYENIHUTE MPOAYKTH. Pesynarartute oT TOBa
u3cieBaHe MoraT Ja IHOJIOMOTHAT 3a pa3BUBaHE Ha CTPATEerMM 3a ONa3BaHEe Ha IYEITHHUTE
MOITYJIAIIMH U PECTIEKTHBHO IMOA00pSBaHE HAa KAYECTBOTO HA MMUEIHUTE MPOAYKTH.

4.5.luTerpupaHe Ha Hay4YHUTe M3CJeJABaHUS B 0aKajlaBbpPCKaTa U MarucTbpPCKa
cTeneH Ha o0ydyenue B buosornuecku gakyJirer
[IpencraBenuTe Hay4HM M3CIEABAHUSA Ca TACHO MHTETPUPAHU B OOYyYEHHMETO Ha CTYAEHTHUTE B
buonoruueckus ®@akynrer Ha CY B HIKOJIKO HalpaBJICHUs], @ UMEHHO:

v TloAroToBKA HA TUILIOMAHTH

ITon Hay4yHOTO PBKOBOACTBOTO Ha I. ac. A-p Pamuna Wnwmea ca paspaborenn 11
JUIUIOMHHU paboOTH, KaTO B MarucTbpckara nporpama no MukpoOuonorus 1 MUKpOOHOIOTHYEH
KOHTpOJI ca 5 U B OakanaBbpcka creneH MonekynsipHa 6uonorus ca 6. TemuTe Ha IUIUIOMHUTE
paloTHu ca TACHO CBBbP3aHU C TEMaTHKaTa Ha JlaboparopusaTa 1o I'eogornyHa MUKpOOHOIOTHS U
ca HepaszJeiHa 4acT OoT (pUMHaHCHpaHHUTE NMPOoeKTU. ToBa Ch3AaBa YCIOBHUS 3a MO-KAaueCTBEHA
MOJITOTOBKA Ha CTYAEHTUTE U Ch3/1aBaHE HA YMEHUS 32 Hay4yHO-MU3CIIeJoBaTeCcKa padora..

v BriI0OYBaHe HAa HAYYHHTE M3CJAeABAHHS B yd4eOHHsI mOpomec Ha
0akajaBbpPCKaTa i MaruCTbPCKATA CTENEH Ha 00y4YeHHe

3HAUUTEJIHA 4YacT OT HAY4YHMTE M3CIIECJBAHUSA Ca M3IOJI3BAHM 3a aKTyaJlM3MpaHE Ha

ChJIbP’KaHUETO Ha Y4EOHUTE MPOTrPaMHU U ca BKIIFOUEHHU B 00YUEHHETO Ha CTY/IEHTUTE B CJICAHUTE
KypcoBe: ['eonmornuna MukpoOuosiorusi (M300peH Kypc B OakagaBbpCKaTa CTEMEH 3a CIIell.
MornekymsipHa Ouosiorusi; MukpoOuonorust Ha OKoJHaTa cpefa (3aab/DKUTENEH Kype B
MarucTbpcka nporpama 1no MuUKpoOHONOTHsS M MUKPOOHONOTHYeH KOHTpo’); buomorus Ha
xemouuToTpopu (M30upaeM Kypc B Marucrbpcka Imporpama 1o Muxpobuonoruss u
MUKpoOHonornyeH KoHTpon); CaHuTapHa MUKPOOHOJIOTHUS (3aAbKUTENECH KYpPC B MaruCThpCKa

nporpaMa no MukpoOuosiorust ¥ MUKpoOHOJIOTHYEH KOHTPOM);

OcwpliecTBeHN ca pazauuHd GopMu Ha oOyueHHEe — KypcOBH paboOTH, CEeMHMHAapH,
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Mpe3eHTalNH, paKTHYecko oOyueHue Ha TepeH. OcoOeHO TrojsiM UHTEpeC Cpell CTYACHTUTE ca
MIPOBEKIAHUTE MOCELICHUS B PA3JIMYHU CHEHU(PUUHA MECTOOOUTAaHUS, CHEMaHEe HAa CaHUTApHUS

cTayc Ha 0OCKTHUTE, B3EMaHEe Ha IPOOH 3a JIabOpaTOpEH aHAU3.

B NpeaABua Ha rope€ U3JI0KECHUTE JaHHU MOXKE J1a CC HAIIpaBU CICIHOTO 3aKIIFOYCHUC!

3AK/IIOYEHUE

JlaBam BHCOKa OIICHKA HAa HAyYHO-MU3CIIeJ0BaTeICKaTa, yueOHa U MPOEKTHA ACHHOCT Ha
ri.ac.a-p Pamuna Mnuesa. Cuutam, ye kKaHAugaTKaTa U3IBJIHIBA U HAJBUIIIaBAa MUHUMAJIHUTE
n3uckBanus Ha 3PACPB u [IpaBunnuka 3a HEroBOTO pUJIAraHe.

Y0eneno mpeajiaraM Ha yBa:KaeMOTO HAYYHO KYPH /2 OLEHST IO JOCTOWHCTBO
KaHauaarypara Ha ri. ac.a-p Paanuna Bajsentunoa UiimeBa u 1a riiacyBat noJ10KMTETHO
3a 3aeMaHe HAa HAy4YHATa JUIBKHOCT ,,/loneHT” mo nmpodecuonanno Hanpas/ienue 4.3.
Buosornyeckn Hayku (O0ma MUKpPOOHOJIOrHsI 1 MHKPOOMOJIOTHSI HA OKOJIHATA Cpena,

crenupUIHN MeCTOOOMTAHNS H AePOMUKPOOHOJIOTHS).

rp. Codpust PELIEH3EHT: ......coovveverereeeeeeen.
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