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PE3IOME. OpHuM W3 OCHOBHBIX (DaKTOPOB aHTPOIOTEHHOI'O 3arps3HEHHs OKpY)Karolled cpenbl pa3indHbIMU
XMMHUYECKUMH TIOJUTIOTAHTAMH SIBJISIETCSl Pa3BUTHE TOPHOMOOBIBAIOIIEH OTpaciy M IBETHOW MeTamiypruu. BosmoxxHoe u
HauOojee INEepPCIEKTUBHOE HANpPaBJICHUE DEIICHUs NPOOJIeMbl 3arpa3HEHHUS OKpYXKalolled cpensl M OHOILEHO30B, B
YaCTHOCTH TSDKEIBIMM MeETajUllaMH, — WCIIONB30BaHHue (HM3HMOJIOr0-aIaNTalliOHHBIX MEXaHW3MOB TOJIEPAaHTHOCTH H
OrocopOuuu carnpoTpo@HOii MUKPO(DIOpPHL. YCTaHOBIEH BBHICOKHHA YpPOBEHb HHIMOMPYIOIIETO JEHCTBUSI HCCIEIYEeMBIX
ACCEHIMAIBHBIX AJIEMEHTOB IPH CO3J]aHUM MacCUPOBAHHOI KaTHOHHOM HArpy3KH Ha UCCIIEyeMble MUKPOOPTraHU3MBI posia
Bacillus ¢ BeicokuM ypoBHEM cOpOLIHK MeaX 1 KOOATbTa Ha MOBEPXHOCTHBIX CTPYKTYpax OaKTEepHaIbHBIX KIICTOK.
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ABSTRACT. The development of the mining industry and non-ferrous metallurgy is one of the main factors of an-
thropogenic pollution of the environment by various chemical pollutants. One of the possible and most promising direction
for solving the problem of environmental pollution and biocenoses, in particular with heavy metals, is the use of physiolog-
ical adaptive mechanisms of tolerance and biosorption of saprotrophic microflora. A high level of inhibitory action of the
investigated essential elements was established when creating a massive cationic load on the studied microorganisms of the
genus Bacillus with a high level of sorption of copper and cobalt on the surface structures of bacterial cells.
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BBEJEHUE

Pa3BuTne TOpHOIOOBIBAIONICH OTpacid W LBETHOH METATypTUH CTAaHOBUTCS OJHHUM M3 OCHOBHBIX (DaKTOPOB
AHTPOIIOTEHHOT'0 3arPsS3HEHNs] OKPYXKAIOMIEH Cpelbl pa3InYHbIMA XUMUYECKUMH HOJUTIOTAaHTaMH. BO3MOXXHBIM
¥ HauOonee TIepCIeKTUBHBIM HANpaBICHUEM pEIICHHS MPOOJIEMBbI 3arps3HEHUS] OKPYKAIOIeH cpelbl U
OWOIICHO30B, B YAaCTHOCTH TSDKEIBIMH METAJUIAMH, SIBJISACTCS HCHONB30BaHUE (DU3MOJIOr0-aanTaliOHHBIX
MEXaHHU3MOB TOJIEPAHTHOCTH M OHOCOPOINHU canpoTpoPHOI MHKPOQIOPHI.

Llenp wmccnenoBaHus — W3ydeHHUE MEXaHU3MOB MHUKPOOHOW OMOpeMeIManiH TKENbIX METAIOB Ha
puMepe KoOanbTa U MEIH.

MATEPHAJIBI U METO/bI

B kauectBe OOBEKTOB HCCICHOBaHHMs ObUIM HCIONB30BaHbI IITaMMbl MHKpoopranm3moB pozaa Bacillus,
BXOJISIIIMX B COCTaB MPOOMOTHYECKHX ITpenapaToB. B kauecTBe perymupyromumx pakTopoB B paboTe MPUMEHSUIIN
CTepWJIBHBIE  BOJAHBIE pacTBOpPBl  cynbdata Mead W Kobanbra. KpuTepmeM  OIEGHKM — HaJIA4Hs
OuMoOpeMeIMallMOHHOTO MEXaHW3Ma SIBISUIMCh: METOJ arapoBbIX JYHOK ¢ au(@y3ueidl KaTHOHOB B TOJIILY
arapu3oBaHHOIO CyOcTpaTa, COBMEIIEHHBI C METOJOM CepHiHBIX pa3Benenuit (Sizentsov et al., 2018),




He()eIIOMETPHYCSCKUIT  METOJl  ONMpPEACICHHUSI OTHOCHUTEIBHOW ONTHYECKOH IUIOTHOCTH, aTOMHO-CHJIOBAs
mukpockonus (Sizentsov et al., 2021).

PE3YJIBTATBI U OBCYXJIEHUE

[TonmyueHHBIE 3KCIIEPUMEHTANIBHBIC JaHHBIC CBUJCTCILCTBYIOT O HAJIMYMHM BBIPAXKCHHOTO WHTHOHPYIOIIETO
NEHCTBUS  BBICOKMX KOHIICHTpAIMii KATHOHOB HCCIEAYEMBIX METAUIOB B OTHOIICHUU HW3Yy4aeMbIX
MHUKpOOpraHu3MoB. Clieyer OTMETUTh, YTO MCCIICAYyEMble XUMUYCCKUE COCIMHECHUS OKa3bIBAIOT BBIPAKEHHOE
MPOJIOHTHpYHOIIee AehcTBUE Ha (pa3y aKTUBHOTO POCTA, YBEIWYHMBAs CPOK HACTYIUICHHUS CTAl[MOHAPHOH (ha3bl
pocTta B 1uamnasoHe ot 6 10 9 gacos.

Pucynok. Oyenra 6uocopbyuu Kamuonos meou u Kobarbma UcciedyemblMu MUKPOOP2AHUSMAMU
na npumepe B. subtilis 534 ¢ ucnonvzosanuem amommo-cunogoii muxpockonuu (veenuvuenue 3 u 1 mxm):
A — meow; B — kobanvm (1 — 30na uneubuposanus pocma, 2 — NO2PAHUYHAS 30HA UHSUOUPOBAHUSL U CYOUHLUOUPOBAHUS POCIQ)

TenpeHnnss HU3KOTO YPOBHS TOJEPAHTHOCTH OAaKTEPHAJIBHBIX MITAMMOB K JEHCTBHIO SCCEHIHAIBHBIX
3JIEMEHTOB THIIOTETHYECKH OOYCIIOBIIEHA OTCYTCTBHEM MEXaHH3MOB JIETOKCHKAIMM B OTHOLICHWH >KU3HEHHO
BAXHBIX D3JEMEHTOB. B TmoOATBepXKIEHHE BBIOABUraeMOW TIMIIOTE3bl CIEAYEeT OTMETUTh OTCYTCTBUE
CIIOPYIHUPYIONIHX (hOPM MHUKPOOPTaHU3MOB BO BCEX UCCIEAYEMBIX 00pasiax (pUCYHOK).
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