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AHHOTAIUA Abstract

B 0030pe paccMaTpuBaIOTCS pa3MYHbIC aCTIEKThI BIMSAHUS TSKETBIX METAJUIOB
(TM) Ha (yHKIMOHMPOBAaHHE MHKPOOPraHU3MOB. PaccMOTpeHbl MeXaHU3MBI
OnocopOIMM METaUIOB Ha TNpUMepax BHYTPUKIETOYHOTO, BHEKIETOYHOTO
B3aMMOJCHCTBYS U B3aUMOJICHCTBUS HA NOBEPXHOCTH KieTKU. [loka3aHo, uTO
O/  BIMSHUEM IOAOOHOrO  AHTPONOreHHOro  (hakTopa  MPOUCXOAST
CYIIECTBEHHbIE  M3MEHEHUS B  MOP(OJOTHYECKUX,  AHATOMMYECKHX,
OMOXMMHYECKUX M (PU3MOJOTMYECKUX ITOKA3aTeNsIX MHUKPOOHBIX KJIETOK.
Xapakrep U3MEHEHUH BO MHOIOM oOmpezensercs cBouctBaMu TM, wux
KOHIIEHTpaluel, BHEIIHUME ycioBusiMu (pH, asparnus, coneBoit pexum). B To
xKe BpeMs crielu@uka OTBETHBIX pEaklUil Ha JeHCTBHE TOKCUKAHTOB 3aBHCUT
OT  CHCTEMaTHYEeCKOro  IIOJIO)KEHUS  MHMKPOOpPraHM3MOB, BoO3pacta H
(U3UOJIOTHUECKOTO  COCTOSIHUSL ~ KYJNbTYpPhl,  aKTMBHOCTH  ()€pPMEHTOB,
0coOeHHOCTeH AK30MeTabonuToB. OCcyKeHa CpaBHUTENIbHAS aJICOPOIIMOHHAs
CMOCOOHOCTh MHUKPOOPTaHM3MOB Ha MpuMepe (psaa IpaMIOJIOKHUTEIbHBIX H
TPaMOTPHUIIATEIBHBIX TETEPOTPOPHBIX OaKkTepuid, IMAaHOOAKTEpPHH, 3EIEHBIX
BOJIOPOCTICH, JpOXOKEH M IUIECHEBBIX TPHUOOB) K Pa3IMYHBIM COCTUHEHUSM
TSOKETBIX METAIOB (CBUHEI, KaJMUH, XpOM, IHMHK, KOOaibT, cepedpo,
Maprasen, MoJnO/ieH, TUTaH, paguil u ap.). OTMedeHo, yTo Ha OMOJOCTYITHOCTh
TM Bnusier psa (pakTopoB: MOAKHUCIECHUE CPENbl, KOHIEHTpALUs COEAMHEHUN
METAJIJIOB, TNPUPOJHBIE OPraHUYECKUE COECIMHEHUs (IFyMycC, NOJIMMEpPHBIE
KOMIIOHEHTBI, TOJINCAXapUbl, MEHTOTJIMKAHbI) 1 aHUOHHBIE JIMTaH/Ibl.

The review discusses the various aspects of heavy metals' (HM)
impact on the functioning of organisms. The mechanisms of
biosorption of metals by the examples of intracellular interaction,
extracellular interaction, and interaction at the cell surface are
considered. It is shown that under the influence of anthropogenic
factors there take place significant changes in the morphological,
anatomical, physiological and biochemical indicators of microbial
cells. The nature of the changes is largely determined by the
properties of HM, their concentrations, as well as by the external
conditions (pH, aeration, salt regime). At the same time the
specificity of responses to toxicants depends on the taxonomic
position of microorganisms, the age and physiological state of the
culture, enzyme activity, and exometabolites. = Comparative
adsorption capacity of microorganisms (a number of gram-positive
and gram-negative heterotrophic bacteria, cyanobacteria, green
algae, yeast, and molds) to various compounds of heavy metals
(lead, cadmium, chromium, zinc, cobalt, silver, manganese,
molybdenum, titanium, radium and etc.) is discussed. It is noted
that the bioavailability of HM is affected by several factors:
acidification of the medium, the concentration of the metal
compounds, natural organic compounds (humus polymer




components polysaccharides pentoglycans) and anionic ligands.
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AHHOTAIUA Abstract

HccnenoBaHo BIMSHUE TEXHOTEHHOI'O 3arpsi3HEHMS] BbIOpOCAMH LIEJUIIOJIO3HO-
OyMa)KHOTO TMPOMU3BOJCTBA HAa PACTEHUS HANOYBEHHOIO IIOKPOBA B EJIOBBIX
HacCaXJIeHUsAX. AHalM3 BHUJOBOIO COCTAaBa PAaCTEHUIH HAIIOYBEHHOI'O IOKPOBa
€JIBHUKOB UYEPHUYHBIX IIOKa3aJl €ro 3HAUUTENIbHOE CXOJCTBO C BHJIOBBIM
COCTaBOM pAaCTEHUH B JAPYTrUX €JIOBbIX HACWKIACHUSIX YEPHUYHOrO THIIA,
IIPOU3PACTAIOIIMX B MMOJ30HE cpeaHeit Taiiru. KosimdecTBo BUIOB pacTeHUil B
HCCIIETyeMbIX €JIOBBIX (PUTOIEHO3aX 30HBI TEXHOT€HHOTO AeicTBus «MoHau
CJIIK» Bapbupyet ot 15 1o 24, uto B 1,4-2,2 pa3a MeHblle, yeM B (POHOBOM
paiione. OOImiee MPOSKTUBHOE TMOKPBITHE TPABSHO-KYCTAPHUUKOBOTO spyca
€IbHUKOB B 30HE BO3JEHCTBUS BBHIOPOCOB OTIMYHO OT (POHOBOTO: Ha
OnmKaiiieM K HICTOYHHMKY BBIOPOCOB y4acTKe B 2 pa3a HUXKE, YeM Ha (POHOBOM,
Ha JBYyX ciefyronmx — Bbime B 1,3 pasa. Ha npoGubix miomansax (I1IT)
SKCIIEPUMEHTAJbHBIX €JIbHUKOB 30HBI 3arps3HEHUs KOJIMYECTBO BHUJIOB
TpaBAHUCTBIX pactenuit B 1,8-3,0 pa3, a mxoB B 1,1-2,0 paza mensblie, uem Ha
I1IT ¢ponoBoro paitona. IlokazaHo, 4TO B 3arpsiI3HEHHBIX €IbHUKAX YEPHUUYHBIX
IUIOTHOCTD LIEHOTIOMYJIALIMY YEPHUKH B cpeiHeM B 3,7 pasa, a OpycHUKHU — B 5,7
pa3 Oosbliie, yeM Ha OHOBBIX yyacTKax. [loBpexkIeHHOCTh paccMaTpUBaeMbIX
BUJIOB KYCTaPHUYKOB YBEJIIMYMBAETCS B JIBa pa3a 10 CPaBHEHHIO C (POHOBHIM
paifoHOM | cocTaBysieT st uepHukn 24-34, 6pycauku — 8-15 %.

Technogenic pollution of soil cover plants with pulp-and-paper
industry emissions in spruce forests has been studied. Analysis of the
plant composition in ground cover of blueberry spruce forest showed
a significant similarity with the plant species composition in other
spruce blueberry forests growing in the middle taiga subzone.
Number of plant species in the impact zone of the ‘Mondi SLPK’
plant and paper mill varies form 15 to 24 which is less than that in
the background plot by 1,4-2,2 times. Total projective cover of
grasses and dwarf shrubs in spruce forests from the impact zone is
not the same as in the background. It is twice as less at the plot being
at the shortest distance from the emission source and exceeds the
background value by 1,3 at the other two study plots. At the study
sample plots (SPs) number of grassy plant species is by 1,8-3,0 and
of mosses by 1,1-2,0 as less than at the background plot. Density of
bilberry plants in polluted bilberry spruce forests is normally by 3,7
and that of cowberries — by 5,7 times as higher than they are at the
background. The disturbance rate of the above dwarf shrubs
increases twofold compared to the background and makes 24-34 for
bilberry and 8-15% for cowberry.
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AHHOTAIUS Abstract

The paper considers the results of aeropalinolinologic research
B  paGore paccMoTpeHbl — pe3yiabTaThl  adponanuHoiuHoJormdeckux | performed in the Department of Geography of the Institute of
HCCIIEIOBaHMI,  BBIIONHEHHBIX Ha kadeape reorpadum  Wucruryra | Natural Sciences of the VyatGGU. The qualitative and quantitative

ecrecTBeHHbIX HayK BaTITVY. MccnenoBaH KaueCTBEHHBIM M KOJIWYECTBEHHBIN
COCTaB MBUIBLEBOIO CIEKTPa BO3AYIIHOW CpeAbl TOpPOJOB Ta&XHOW 30HBI
Cesepo-Bocroka eBpornelickoit yactu Poccun — Yx1bl, MukyHst 1 ChIKThIBKapa
U BBIBJICHA JMHAMUKA KOJIMYECTBEHHOIO COJAEP)KAHMS AJNIEPI€HHOM IBUIBLIBI
pa3IMYHBIX TAaKCOHOB B BO3JayXe. BblIeneHel Tpu nepuoja NOBBIIICHUS
KOHIIEHTPALIUH IBIIbIBI B BO3IyX€ U3y4aeMOr0 pErMOHAa: BECEHHUH, CBS3aHHBIN
C IIBETEHHEM JIepeBbeB (MHOI/A Ha3bIBAEMBIM <«IEPEBSIHHBIN TMOJUIMHO3Y),
JeTHUi (JIyroBbI€ TpaBbl) U OCEHHUI (copHbIe TpaBbl). OCHOBHOE 3HaUYEHUE B
CHOPOBO-TIBUIBLIEBBIX CIEKTPAX UMEET MPOJYKIHS BETPOOIBUISIEMBIX PACTEHUM,
IIBUIBLIA KOTOPBIX BBIJENSETCS B OIPOMHBIX KOJMYECTBAX M JIETKO Pa3HOCHUTCA
Ha OompiiMe paccTossHusA. Ha ocHOBaHWUM MpenBapUTENbHBIX PE3yIbTaTOB ObLI
BbISIBJIEH HanOoJiee OMacHbIi IS JIIOJeH, CTpaJaroliuX MOTMHO30M, IEPUOJT C
MAaKCHUMaJIbHBIM COJEP/KAHNEM MBLIBIBI B BO3yXE.

composition of the pollen spectrum of urban air in the taiga zone of
the North-East of the European part of Russia - Ukhta, Syktyvkar
and Mikun. The dynamics of the quantitative content of allergenic
pollen of different taxa in the air is revealed. Three periods of
increasing pollen concentration in the air of the region under study
are investigated: spring period which is associated with the
flowering trees (sometimes called "wooden hay fever"), summer
period (meadow grass), and autumn period (weeds). The main part
in spore-pollen spectra is wind-pollinated plant products, their
pollen is released in large quantities and is easily carried over large
distances. Based on preliminary results, the most dangerous period
for people suffering from hay fever, with maximum pollen content
in the air, was stated.
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AHHOTAIHSA

Abstract

C uenpio U3y4eHHsl BIMSIHHUSI TEXHOTEHHBIX (DaKTOPOB Ha OpPraHH3M 4eJOBeKa,
NPOXKMUBAIOLIETO  HAa  pa3iMYHBIX  reorpaduyeckux  IMMpOTaxX, JaHa
JKOJIOTMYECKas, a TakXke KiIuMaroreorpapuyeckas, naemMorpaguueckas Hu
COLIMAJIbHO-9)KOHOMUYECKAs XapaKTEPUCTHKA YEThIPEX HACEIEHHBIX ITYHKTOB I10
MOKAa3aTesiM, B3ATHIM W3 OQUIMANbHBIX MCTOYHHUKOB, HaXOAAIIUXCS B

To study the influence of anthropogenic factors on the human body
in different geographical latitudes, the environmental and climatic,
demographic and socio-economic characteristics of the four
settlements is given (respectively 6, 16, 7 and 24 indicators taken
from official sources in the public domain). Two of them are
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OTKPBITOM JOCTyIe. J[Ba U3 HUX pacnoiio’keHbl B cpennux muportax (Kupos u
SApanck), a 18a — Ha EBponeiickom Cesepe (Yxrta u Cenpto). Cyns mo Takum
[IOKA3aTeNsIM KaK KOHIIEHTPALMsl B3BEIICHHBIX BEIIECTB, OKCHJAA YIJIEPOJa,
OKCHJa a30Ta, MAWOKCHIA Ccepbl, QopMmanpaeruga u OeH3(a)nmupeHa B
atMochepHoM Boznyxe, Spanck u Ceaplo MPEUIOKEHO paccMaTpUBaTh Kak
HaceJIEHHBIE MYHKTHI C HU3KUM YPOBHEM TEXHOTE€HHOTO 3arpsizHeHusi, a Kupos
1 YXTy — ¢ BBICOKUM YpPOBHEM. B TO ke Bpemsi, HE BBISBICHO CYIIECTBEHHBIX
paznuuuit Mexxny KupoBom u Spanckom win Yxroit u Cefpio MO OCTaIbHBIM
[OKa3aTesM, a Takke Mexxay Kuposom u Yxroit u mexay SApanckom u Cenpro
o JeMOorpauueckuM W COIMATBHO-DKOHOMUYECKUM IOKa3aTelsiM. Bce 31o
[I03BOJISIET UCIIOIB30BATh MPEVIOKEHHBIEC HACEICHHBIE ITYHKThI KaK MOJENb IS
W3YYCHHUS BIIVSIHHSI TEXHOTCHHBIX (JAaKTOPOB HA OPTaHU3M MPOKUBAIOIINX JIHOO
B YCIIOBUSIX CPEIHUX IUPOT, 6o B ycnoBusix EBpomneiickoro Cesepa.

located in the middle latitudes (Kirov and Yaransk), and two - in
the European North (Ukhta and Sedyu). Based on indicators such
as the concentration of suspended matter, carbon monoxide,
nitrogen oxide, sulfur dioxide, formaldehyde and benzpyrene in the
air, Yaransk and Sedyu suggested regarded as localities with low
anthropogenic pollution and Kirov and Ukhta - high. At the same
time revealed no significant differences between the Kirov and
Yaransk or Ukhta and Sedyu by other indicators, as well as
between the Kirov and Ukhta and between Yaransk and Sedyu and
demographic and socio-economic indicators. All this allows the use
of the proposed settlements as a model for studying the influence
of anthropogenic factors on the living conditions or in the middle
latitudes, or in the context of the European North.
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AHHOTAIUSA Abstract

HccnenoBanbl OCOOCHHOCTH TEXHOT'€HHOI'O 3arpsi3HEHUs] OKPYKAIoUIeW cpeabl

Peculiarities of technogenic environmental contamination with




KaHIIEPOTCHHBIMH  BellecTBaMU  (O€H3(a)IUPEHOM, MBIIIBSIKOM, HHUKEIIEM,
[IMHKOM, CBHHIIOM, KaJIMHEM, XPOMOM, PTYThbIO, OCpPHJUTHEM U >KEIe30M) Ha
npuMmepe  Tepputopun  YensOuHCKa,  XapaKTEpHU3YIOIIEHCS  BBICOKOM
KOHIICHTpAlle MPOMBIIIUICHHBIX MPEAIPUATHI U YHEPreTUYECKUX OOBEKTOB B
npejenax rpaHull ropojaa. AHanu3 cojaepkanus O0eH3(a)nupeHa B KOMIOHEHTaX
OKpY)KaroIel cpeibl — B MOYBE M PACTCHUM (TPOCTHUKE OOBIKHOBEHHOM), a
TaKk)Xe B BOJIE U JIOHHBIX OTJIOKEHUsAX p. Muacc u 03. IlepBoe npoBoauics Ha
KHUJIKOCTHOM Xpomarorpade BBICOKOIO JaBJICHHUS, a IPYrUX BEIIECTB — Ha
aTOMHO-a0COpPOIMOHHBIN  criekTpodoToMeTpe. YCTaHOBIEHO, YTO CpEOHHE
comepxkaHusi OeH3(a)MUpeHa, IMHKA, CBUHIA, KaJMHUi, XpOMa U PTYTH ObLIU
0oJbIle, COOTBETCTBEHHO B 1,8-7,5 pa3a B IOHHBIX OTJIOXKEHUSIX, YEM B IOYBE.
KonuuectBa Oen3(a)nupeHa B MMOYBE W KaJAMHS B BOJE MPEBBINAINA HX
MpeiebHO IOMYCTUMBbIE KOHIIEHTPAIIMH COOTBETCTBEHHO B 3,3-19,6 pa3 u 7-11
pa3, a KOJIMYECTBA MBIIIbSKA, [UHKA, KaAMUS, HUKEJIA U CBUHIA B Pa3IMYHBIX
MoYBax ObLTN OOJIBIIE UX OPUEHTHPOBOUYHO JOMYCTUMBIX KOHIIEHTpaIuii B 2,8-
15,2 paza. Ilo xoxmy TteueHuss p. Mwuacc colep>kaHus OTIEJIbHBIX BEIIECTB
BO3pacTalli B TMOYBE, PACTCHMSX, BOJE WJIH JOHHBIX OTJOXKEHUSX, KakK
CBUJIETEIHCTBO YCUJICHUS TEXHOTEHHOTO 3arPs3HEHUST OKPYKAIOIIEH CPEJIbl.

cancerogenic substances (benzo(a)pyrene, arsenic, nickel, zinc, lead,
cadmium, chrome, mercury, beryllium and iron) by the example of
the Chelyabinsk territory, which is characterized by high
concentration of industrial enterprises and power objects within city
borders, were investigated. The analysis of benzo(a)pyrene content
in environment components — soil and plant (common reed), and
also in water and bottom sediments of the Miass river and Pervoe
lake was carried out on a high pressure liquid chromatograph, and
the analysis of others substances content was carried out on a
nuclear-absorbing spectrophotometer. It is established that average
contents of benzo(a)pyrene, zinc, lead, cadmium, chrome, and
mercury prevailed, respectively by 1.8-7.5 times, in bottom
sediments as compared with soil. The quantities of benzo(a)pyrene
in soil and cadmium in water exceeded their maximum permissible
concentrations respectively by 3.3-19.6 times and 7-11 times, and
quantities of arsenic, zinc, cadmium, nickel, and lead in various soils
were more their approximately admissible concentrations by 2.8-
15.2 times. On the watercourse of the Miass river the contents of
separate substances increased in soil, plant, water or bottom
sediments, as a sign of strengthening of technogenic environmental
contamination.
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AHHOTANUA

Abstract

B crarbe npoBeneH aHanM3 COCTOSIHUSI POCCHIMCKOIO 3aKOHOAATENIbCTBA
M0 CTPATErMYecKOMY IUIAHHPOBAHUIO M NPOTHO3WPOBAHUIO TEPPUTOPHATIBLHO-
MIPOU3BOJICTBEHHBIX KOMIUIEKCOB, a TAKXKE IPEACTABICHBI PE3yIbTaThl aHATN3a
METOAMYECKUX IOAXOJ0B M MOJIEJIeH HCCIIEJOBAaHUI CUCTEM OOpalleHus ¢
OTXOJAMH TIPOM3BOJCTBA W TOTpeOseHus. PaccMoTpeHbl 00mIMe TPUHIUITHI
peleHyst 3a/1a4: ONEePaTUBHOIO YINPABJICHUS, CPEAHECPOUHOTO IUIAHUPOBAHMUS,
CTPATETHYECKOTO DAa3BUTHA NPUMEHHTEIBHO K CHCTeMaM oOOpameHust ¢
orxogamu. Iloka3aHo, 4YTO ympaBieHHE TEPPUTOPUATIBHBIMH CHUCTEMaMHU
OTXOJIOB, WMEIOIIMMHU MPHU3HAKH OOJIBIIMX CHUCTEM, IOJDKHBI CTPOUTHCS C
UCIOJb30BAHUEM CIIELUAIIbHBIX METOJIOB, TaKUX, Kak: TEOpHH OIeparui,
CETEBOT0 MOJICTIMPOBAHNSI, MACCOBOTO OOCITY>)KUBAaHUS, a TAKXKE C IPUMEHEHHUEM
CTaTUCTMYECKOro MojenupoBaHus. CrenaH BbBIBOA O HEOOXOAMMOCTH
nanpHeWe  pa3pabOTKM  HOPMAaTHBHO-IPaBOBOM  0a3bl B 00JacTH
CTPaTErMuecKoro TEPPUTOPUATBHOTO IJIAHUPOBAHUS U YIIPABIIEHUS OTXO/1aMH B
Poccun. VYmpaeneHne oTxomamMM TEpPPUTOPHM JOJDKHO CTaTh OTACIBHOM
TEXHUKO-3KOHOMUYECKOil (opMoil M HMeTh COOCTBEHHOE Ha3HAYeHHE U

The article shows the analysis of the Russian legislation on
strategic planning and forecasting of the territorial-production
complexes. It also presents the results of the analysis of
methodological approaches and models of systems research of
dealing with production and consumption waste. The general
principles of problem solving are considered, such as: operational
management, medium-term planning, strategic planning in relation
to waste treatment systems. It is shown that the management of
territorial waste systems, which have the characteristics of large
systems, should be done with use of special methods, such as: theory
of operations, network modeling, queueing, and using statistical
modeling. The conclusion is made about the necessity of further
development of the legal framework in the field of strategic
territorial planning and waste management in Russia. Waste
management in areas should be a separated feasibility form and
should have its own purpose and logic. This approach allows us to

noruky. Takoit momxoxm mo3BonuT dddexTuBHO ympaBnsaTe cuctemort | effectively manage the waste handling system at the regional level ,
oOpalleHus ¢ 0TX0/IaMU B peruoHe u B Poccuu, B mienom. as well as in Russia in general.
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AHHOTAIUS Abstract

N3yuenne cocTossHUS aOOpUT€HHOM MMKpPOQUIOpHl 1OCIE€ HHTPOAYKLIUU
pasnuuHbIX rpymn Mukpoopranuzmos (Rhizobium loti, Fischerella muscicola
n Fusarium culmorum), momaBmmX B TOYBY B pe3yJbTaTe IMPEIIIOCEBHOM
MHOKYJISIIUY CEMSH JIAIBEHIIa POraToro, mokas3aio, 4T0 B COCTaBE MUKPOOHBIX
KOMIUIEKCOB  IIPOMCXOAAT  ONpeneinéHHble u3MeHeHus. Heu€rkas wu
TPYAHOOOBSICHUMAs PEaKIUsl OTMEYEHa AJsl TPYIIbl aMMOHU(PUIUPYIOLINX
Oaktepuil. Muxpomuuersl npu y4yére Ha mnMTaTeNbHOW cpene Yameka
OTBEYAIOT [MOBBIIEHUEM YHCICHHOCTH TMpPH BCEX BHAAX MHUKPOOHOI
MHTPOJIYKIIMH, 0COOEHHO JaHHAsl PeaKIlMs BHIPAXKEHA B cIydae MpeoCeBHOM

The study of the state of indigenous microflora after introduction of
various groups of microorganisms (Rhizobium loti, Fischerella
muscicola and Fusarium culmorum), which got in the soil as a result
of seedbed inoculation of cat's clover, showed that certain changes
take place in the composition of the microbial complexes. A fuzzy and
hard-to-explain reaction is indicated in the group ammonifying
bacteria. Micromyecets registrated in the Capek medium increase in
number at all types of microbial introduction, this reaction is
especially well seen in case of cat's clover seedbed inoculation with
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HHOKYJISAIHMK ceMsiH JjsiaBeHna Ownapaoit (Rhizobium loti + Fischerella
muscicola) u tpoiinoii (Rhizobium loti + Fusarium culmorum + Fischerella
muscicola) cmecpro. Ilpu npsIMOM MHKPOCKOIMYECKOM KOJIUYECTBEHHOM
yuére TpUOOB HAOIIOJAIOTCA HEKOTOPBIE PACXOXKACHUS, MO CPaBHEHHIO C
METOJIOM Y4€Ta MyTEM IOCeBa IOYBEHHOM CYCIIEH3UU Ha MUTATEIbHYIO CpeNy.
Haubonpiiee BnusiHue (y3apuo3Has MHTPOAYKIMSA OKaszajda Ha CTPYKTYPY
MHUKOKOMIUIEKCOB, YTO MPOSBUJIOCH B BBIXOJE HA JTOMHUHHUPYIOIIME MO3UIUU
rprOOB ¢ OCCIIBETHBIM MUIICIINEM, KaK y (y3apusi.

MukpoOHasi MHTPOIYKIUS TPAKTUYECKH HE TMOBIHMsUIa Ha pPa3BUTHE
Bojopocie B mmouBe. OJIHAKO TOJNLKO B  BapWaHTax C WHOKYJISAIUEH
Fischerella muscicola nabaromanocs pa3MHOKEHHE B [TOYBE [[HAHOOAKTEPHIA,
YTO CYIIECTBEHHO MOBIMSAJIO KaK Ha OOILIyIH0 YHMCIEHHOCTb (POTOTPOPHBIX
MHUKPOOPTaHU3MOB, TaK ¥ Ha CTPYKTYPY POTOTPODHBIX MOMYISLIUH.

binary (Rhizobium loti + Fischerella muscicola) and triple (Rhizobium
loti + Fusarium culmorum + Fischerella muscicola) mixture. In
direct microscopic quantitative registration of fung there are some
differences, as compared with the results of using the method of
counting by planting soil suspension in the nutrient medium. Fusarium
introduction has made the biggest impact on the myco-complexes
structure, the result of that was a dominant position of the fungus with
colorless mycelium, such as Fusarium.

Microbial introduction did lead to algae growth in soil. However, only
in variantts with inoculation of Fischerella muscicola cyanobacteria
propagation in soil took place, which greatly influenced both the total
number of phototropic microorganisms and the structure of
phototrophic populations.

KiaroueBnle ciioBa
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AHHOTALUA Abstract

Bosnukinas mpu BbIpallMBaHUM JIyKa Ha Iepo Mpobiema mnepepaboTKu
CMEHHOI'0 TEIUTMYHOTO TPyHTa B TOp(HO-MeperHonHbIi cyOcTpar, NpUroaHbIN
IUIA TIPOM3BOJICTBA ITOW € WJIM JPYroil pacTEHUEBOMUYECKOM NPOAYKLUH,
penaeTcsi ¢ MOMOUIIBI0 MHTPOAYKIIMM B KOMIIOCTHYIO CMECh HCKYCCTBEHHOM
accolMaluy MUIEIUAIbHBIX MUKPOOpPraHu3MoB. 1o pesynpraTam CKpUHHHIA
Ha LEJUTI0JIO30JINTUYECKYI0 aKTUBHOCTH Ooiyiee 140 mTamMMOB MHKPOOHBIX
KyIbTYp BBIABIEHO 33 ajanTUpPOBaHHBIX K MECTHBIM  IIOYBEHHO-

Growing green onions caused the problem of processing removable
greenhouse soil humus into peat substrate suitable for the manufacture
of the same or some others plant products, this problem is solved by
the introduction of artificial association of filamentous
microorganisms into the compost mixture. As a result of screening
celluloselytic activity of more than 140 strains of microbial cultures
there were stated 33 strains of Streptomyces and two strains of




KJIMMaTHYE€CKUM YCJIOBHSIM MEPCHEKTUBHBIX IITaMMa CTPENTOMHUIIETOB U JBa
[mraMmMa MHKpPOCKOIHUeckoro rpuba poxa Trichoderma. M3yuen xapakrtep
B3auMoOJeiicTBUs Mexay HuMH. CocTaBieHa MCKYCCTBEHHAs accOIUalus
MHUKpoopranu3moB Trichoderma sp. H2+Streptomyces sp. 2-F-1+Streptomyces
sp. 1-F-1, obGecnieunBiIas Mpu MOJIEIHLHOM KOMIIOCTHPOBAaHUH MOBBIIICHHE B
2-4 pa3za YHCIEHHOCTH MHUKPOOPTaHU3MOB, YYACTBYIOIIUX B KpPYTrOBOPOTE
a30Ta. JTO, B CBOIO OYepe/b, MPUBEIO K YBEIUYEHUIO CTEIIEHU Pa3IOKECHHS
TyKOBO-TOpdsiHOTO cyOcTpaTta Ha 53% u yOblIM O6momaccsl oTx010B Ha 19%
[0 CpaBHEHHIO C KoHTpojeMm. CrenaH BBIBOJ O HEOOXOIMMOCTH YyuéTa
AQHTArOHUCTHYECKUX B3aUMOOTHOIICHUH MEXKIy HWHTPOAYIUPYEMbIMH B
KOMIIOCT MHUKPOOPTaHM3MaMU IPH CO3JaHUM HCKYCCTBEHHBIX MHUKPOOHBIX
accoUraLi. CoBepIlieHCTBOBaHKE METOJIOB OMOTEXHOJIOTHYECKOM
nepepaboTKU OTXOJOB  CEIbCKOXO3SHWCTBEHHOTO MPOU3BOJACTBA IO3BOJIUT
pemnTh nNpodiaeMy MX YTHIM3AlUKU O€3 3arpsi3HEHUs OKPYXKAIoUIeH cpelbl U
MOJIYYUTh HOBYIO MOJIE3HYIO MPOIYKIIHIO.

microscopic fungi genus Trichoderma adapted to local soil and
climatic conditions. The character of their interaction was researched.

Artificial association of microorganisms Trichoderma sp. H2 +
Streptomyces sp. 2-F-1 + Streptomyces sp. 1-F-1 was made up, at the
model composting it ensured a 2-4 times increase in the number of
microorganisms involved in the nitrogen cycle. This has led to an
increase in the degree of decomposition of onion-peat substrate by
53%, and to the loss of biomass waste by 19% as compared with the
control. It was concluded that it is needed to consider the antagonistic
relationship between the organisms introduted in compost at creating
artificial ~ microbial  associations.  Improved  methods  of
biotechnological processing of agricultural waste will solve the
problem of their disposal without environmental pollution and to
obtain new useful products.
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AHHOTALHSA Abstract

[lpennoxxensl  BapuaHThl ~ pacu€Ta  WHTErpasibHOrO  Kod(duuuenrta | The paper suggests possible evaluation methods of the integral
ounonornueckoit aktuHoctH mouBsl (MK BAIT) u unnexca duroroxcuunoctu | coefficient of soil biological activity (IC SBA) and the phytotoxicity
(UDPT) ans  oumenku  duropemenuanuu  BblpammBanuem  pactenuit | index (PTI) for accessing phytoremediation. For this, the plants of

AByKUCTOUHHMKA TpoctHHkoBuaHOro (Phalaroides arundinacea (L) Rausch)
BTOPOrO TOfa >KH3HM, BBICAKCHHBIX B 3arpsi3HEHHYIO ITOYBY C HCXOIHBIM
conepxkanueM Hedptu 5 u 10%. Ha ocHoBe pacuéroB UK BAITI, Britouarommx

Phalaroides arundinacea (L) Rausch of the second living year were
planted into oil-polluted soil with oil content of 5 and 10%. Based on
evaluation of IC SBA including numerous different indices in the




KOMIUIEKC pa3JIMYHBIX TMOKa3zaTene B ucciaeayembix ciosx (0-10 cm u 10-20
CM) TIOYBBI, TMOATBEpKACHA 3(PPEKTHUBHOCTb KOPHEBHUIIHOTO crocoba
¢butopemenuanuu. [TokazaHo, 4To MpH pa3IUYHBIX YPOBHIX He(Te3arps3HEeHUs
napamerpsl UK BAII, xapakrepusyoomue CTENEHb OYMCTKU IOYBBI, a TAKXKE
BOCCTAHOBJICHHE B HEH OHOJIOTHYECKUX M (U3UKO-XMMHYECKHX CBOMCTB,
3HAYUTEIBHO BHIIIE B PHU30C(HEPHON 30HE B OTIMYME OT OTHAIEHHOH OT
KOPHEBOHM cHuCTeMbI 30HBI. B pesynprare pacuétoB UDT ¢ mcnosb3oBaHUEM
KOMILJIEKCA Pa3IMYHBIX MOPQOJOTHUECKUX U OMOXMMHUYECKHX XapaKTEPUCTHK
pacTeHuii oTMeuyeHo, uTo 5%-0e HedTe3arps3HeHHe B MEHbIIEH CTeNeHU
MHIHMOMPOBAJIO HEKOTOPBIE (PU3MOJIOr0-OMOXUMUYECKHE MMApaMETPhl PACTEHUM
P. arundinacea mo cpaBuenuto ¢ 10%-bIM HedTe3arps3HeHneM Mmouyssl. Ha
ocHOBe mokazareneit HM®PT yCTaHOBIEHO, 4YTO TOJUIFOTAHT HE OKa3al
CYLIECTBEHHOT'O BJIMSHHUS Ha POCT U METa0OIU3M pPACTEHUN MHOTOJETHErO

study soil layers (0-10 and 10-20 cm) we confirmed rhizomes as an
efficient remediation zone. At different oil pollution degrees,
parameters of IC SBA which illustrate soil purification degree and
restoration of its biological and physical-chemical properties were
identified to be significantly higher in rhizosphere than in other plant
zones. Based on evaluation of PTI using numerous different
morphological and biochemical plant characteristics, we found 5%
oil pollution to be less responsible for inhibition of certain physical-
biological parameters of P. arundinacea compared with 10% oil
pollution. The pollutant did not seriously affect growth and
metabolism of the perennial grass. The phytoculture of P.
arundinacea was resistant to toxic action of high oil concentrations
and found promising for remediation purposes.

smaka. lloagTBepkaeHa YCTOHYMBOCTD (UTOKYJIBTYPBI K  TOKCHYECKOMY
BO3JCHUCTBUIO  BBICOKMX KOHIIEHTpaluii HepTH B IMOYBE, a TaKKe
NEPCIIEKTUBHOCTD €€ MPUMEHEHUS 1 1iesiel OMopeMeIuanuu.

KawueBble cjioBa Keywords

buropemeaIs, HedTe3arps3HeHue, Phalaroides arundinacea,
Ouosiornyeckas akTuBHOCTH 1ouBbl (BAII), nnTerpanbhblit ko3 dunuent bAII,
WH/IEKC (PUTOTOKCHYHOCTH.

phytoremediation, oil pollution, Phalaroides arundinacea, biological
soil activity (BSA), integral coefficient of BSA, phytotoxicity index.
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AHHOTANUA

Abstract

[TpoBeneHo cpaBHeHue 3¢ ¢dexkroB rymuHoBbix mnpenaparoB (I'TI) pasnoro
reHe3nca B MCKYCCTBEHHOM CTaHAApPTHOM MOYBe, 3arpsA3HEHHONW MEIblo, IO
OnoTmueckuM  mokazatensM. OlleHka OHOaKTHBHOCTH IMPOMBIIUICHHBIX
IYMHHOBBIX mpenaparoB @®uexcom (u3 Topda) u Kuprusckuit (u3 yris)
IPOBOAMJIACH C HCIIOJIb30BAaHMEM Oaraper OHOTECT-CUCTEM Ha OCHOBE
CTaHJapTHU30BaHHBIX OpraHU3MoB. buorectupoBanue npoo, copepxamux 2 u 4
OJIK Cu** B coueramnu ¢ paznuuHbiMu - 1o3amu ['Tl, moxkaszano, 4TO

A comparison of the effects of different humic preparations was
performed by biotic indices in an artificial standard soil contaminated
with copper. Bioactivity of both Flexom (from peat) and Kyrgyz
(from coal) industrial preparations was tested using using battery of
biotest-systems based on standardized organisms. The bioassay of
samples containing 2 and 4 AAC of Cu?* in combination with various
doses of humics showed that protective properties are limited by both




npoTekTopHbie cBodcTtBa [Tl aUMUTHpPYIOTCS Kak J030M BHECEHUS, Tak W
KOHLIEHTpaluen 3arpsi3Hsolero BeniectBa. CpaBHEHHE IPOTEKTOPHBIX
CBOICTB JIByX T'YMUHOBBIX IperapaToB nokaszano npeumyiiectsa ['TI dnexcom
JUISL BCEX MCIBITAHHBIX TECT-KYJBTYp, CBSI3aHHOE C HaJIM4YHUEM B €r0 COCTaBe
MUTATENbHBIX JIEMEHTOB.

humics dose application, and pollutant concentration. Comparison of
protective potential of two preparations showed benefits of Flexom
for all tested cultures due to the nutrient-rich composition.

Ki1roueBnle ciaoBa:

Keywords
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AHHOTAIUA Abstract

[IpuBenensl maTepuansl Mo ucciaeaoBanuto Tepputopun Kuposo-UHeneukoro
MPOMBILUIEHHOTO KOMIUIEKCA, U3YYEHO COAEpP)KaHHUE TSHKENBIX METAJUIOB U
TEXHOTCHHBIX PAJUOHYKIUJOB B TNPUPOAHBIX OOBEKTAX HAa yYacTKax
MOHUTOPHHIA. BBISBIIEHBI BHUIBI PACTEHUM, XapaKTEPU3YIOLIUECS BBICOKOU
AKKyMYJIUPYIOIIEH CIIOCOOHOCTBIO TSKENBIX METAJIOB M PaJHOHYKINJIOB.
MaxkcumanbHble 3HAYEHHUs IO COAEPKAHUIO COCAMHEHMM KaJMus, CBUHIIA,
JKee3a, Maprasiia, HUKEJIsl OTMEYEHbI B KpanmuBe JBYJIOMHOW; COEIMHEHUI
MeaH, [IMHKA, KaaMus, jkene3a B 00/sKe MOJIeBOM; CBHHIIA, MEIU, KaaMus B
MOJIBIHA TOPHKOW; Maprasiia, MeIu, HUKENs B 4YepéMyxe OOBIKHOBEHHOM;
CBUHIIA, MU B TPOCTHUKE OOBIKHOBEHHOM. HanOomnbIyl0 HaAKOMUTEIHHYIO
AKTUBHOCTh K COEIMHEHHUSM MEIH, CBUHIA U KaJMHS MPOSBIISIOT KparunBa
IBY/IOMHas, OOJISK TMOJEeBOW M TOJBIHB ropbkas. Mccrmemyemble pacreHus
MPEMMYIIECTBEHHO  HAKaIJIUBAIOT PaIOHYKITNT Bics, ngm 3TOM
YCTaHOBJICHA TOJIOKUTENIbHAS KOPPEIALUSA YAECIbHON aKTUBHOCTH oSr, BCs
B IIOYBE M PACTCHUSIX.

The information on the territory of Kirovo-Chepetsk industry is
given, the content of heavy metals and radionuclides in natural
objects at monitoring sites is assessed. The kinds of plants
characterized by high heavy metals and radionuclides storage
capacity are found out. The maximum values of the content of
cadmium, lead, iron, manganese, and nickel compounds are found in
Urtica dioica L.; of copper, zinc, cadmium, and iron compounds — in
Cirsium arvense (L.) Scop.; lead, copper, and cadmium compounds
— in Artemisia absinthium L.; manganese, copper, and nickel
compounds - in Prunus padus L.; lead and copper compounds in
Phragmites australis (Cav.) Trin. ex Steud. The highest cumulative
activity as for copper, lead, and cadmium compounds is
characteristic of nettle, creeping thistle, and wormwood. The tested
plants mostly accumulate radionuclide **'Cs, and positive correlation
of specific activity of *°Sr, **Cs s stated in soil and plants.
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AHHOTAIUA Abstract

B pabote u3noxkeHbl pe3yapTaThl MOJAEIUPOBAHUS PACIIPOCTPAHEHUS BJIOJIb
CBOOOJHON TMOBEPXHOCTU BOJABl HECMEIIMBAIOIIUXCS Tpumeced (HePTh,
JU3€JIbHOE TOIUIMBO, IIOJICOJHEYHOE U KAaCTOPOBOE MAaci0) B COCTaBHOM
BUXPEBOM TEUEHHH, ONMHUCAHBI PE3YJIbTAThl IPUMEHEHUSI OBEUbEH MIePCTH IS
cOopa yrieBo10poA0B ¢ MOBEPXHOCTU MOKOAIIEICS U BpaIAlOIIENHCsl BOIBI.
[TpoBenéHHble SKCHEPUMEHTHI MOATBEPAWIN CTPYKTYPHYIO YCTOHYHBOCTH
KapTHUHBl BUXPEBOTO TEYEHHUs C J00aBICHMEM MOPIUHN HECMEIINBaroIencs
npuMecH. OO0IMe 3aKOHOMEPHOCTH BBISIBIIEHBI B KApTHHE TEUEHUS Ul BCeX
UCIIOJIb30BAaHHBIX JIETKUX HECMELIMBAIOLINXCS J00aBOK: KacTOPOBOIO H
IOJICOJTHEYHOI0 Maclia, JAM3eIbHOro TOIUIMBa, HepTH. PacmpocTtpaHeHnue
IpUMECH BJOJIb TPaHMIIBI pazjiena (a3 He COOTBETCTBYET MPEANOI0KEHUIO O
NIaCCUBHOM CJIEZJOBAHUM TIPUMECH 3a TEUYEHHWEM OCHOBHOM »kuakocTH. Ha
CBOOOJHON IOBEPXHOCTH BHUXPEBOTO TEYEHHUS IISITHO HECMeEIIMBaroIlencs
N00aBKU TpaHC(HOPMUPYETCS B CHIUPATbHBIE CTPYKTYpPbI U OT/AEIbHbIE KaIUIH,
HalpaBJieHUE  y/UIMHEHHUS  CIHUPAIbHBIX  PYKaBOB  IPOTHUBOIOJIOMXKHO
OCHOBHOMY TEUEHHIO XKUAKOCTH. B pabote BbIgeneHsl (hakTophl, BIUSIOIINE
Ha MapaMeTpbl MACISHOTO TeJia B TOJIIE COCTABHOTO BUXPSI.

[TonmyyeHs! naHHBIE O CIIOCOOHOCTH OBEUHbEW MIEPCTH BIUTHIBATH OOJBIINE
KOJIMYecTBa He(TH, IU3ENBHOIO TOIUIMBA, XKUAKUX Macel (KacTOpoBOro,
nozcosiHeyHoro). [IpoBeneHbl M3MepeHUsi CKOPOCTU OYHMCTKU ITOBEPXHOCTHU
BOJBI OT YIJIEBOJAOPOJOB, MOATBEPXkACHA NpsMas 3aBUCHUMOCTb MEXIY
IUIOINAAbI0 KOHTAaKTa COPOEHT-YIJeBOJOPOJ M MOJHOTOW OYMCTKHU BOJHOU
MOBEPXHOCTH.

The paper outlines results obtained during modeling of the
immiscible contaminants (oil, diesel fuel, sunflower and castor oil)
propagation along the water free surface in compound vortex flow,
and describes the effects of sheep's wool for the hydrocarbons
collection from the free surface of quiescent and rotating water.
Experiments confirmed the structure stability of the vortex flow
pattern with the portion of light immiscible admixture. General
reliance revealed in the flow pattern for all used immiscible
additives: castor and sunflower oil, diesel fuel, oil. The distribution
of admixtures along the phase boundary does not correspond to the
assumption of passive pursue of the admixtures along the flow of
base fluid. The spot of immiscible admixture on the vortex free
surface is transformed into spiral structure, and separate drops. The
spiral arms are stretched in direction opposite to the main fluid flow.
The paper summarizes the geometrical characteristics of such flow
and the factors affecting oil body form in the depth of the compound
vortex flow.

The data obtained on the ability of wool to absorb large quantities of
oil, diesel fuel, liquid oils (castor, sunflower). The measurements
held to define the rate of water surface clearing from the
hydrocarbons, direct dependence between the sorbent-hydrocarbon
contact area and cleaning of the water surface corroborated.
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AHHOTAnUA

Abstract

B pabore mnpemsnio)keH MNpUHOUO JAEMCTBUST M ONHMCAaHA KOHCTPYKLHUA
aBTOMAaTUYECKOI O UOHOMEDA, II03BOJISAIOIIETO IIPOBOJUTH
MOTEHLIIMOMETPUYECKUI aHalu3 BOJBl B HECKOJIBKHX pexumax (mpsamas
NOTEHIIMOMETPHs], pPa3JIMUHble BapuUaHThl MeToJa J00aBOK, IPOTOYHO-
MHXXEKIUOHHBbIN Meton). KoHcTpykuusa npubopa BKIHOYAET TPU HPOTPaMMHO
YIIPABJISIEMBIX MTOPIIHEBBIX HACOCA, KOTOPBIE MO3BOJIAIOT C BEICOKON TOYHOCTBIO
JO3UPOBaTh M CMELIMBATh aHAIU3UPYEMYIO MpPOoOY, AEHMOHHW30BaHHYIO BOJY U
KOHLICHTPUPOBAHHBIM  CTaHAAPTHBIA  pacTBOp B IPONOPUMAX U
IIOCJIEIOBATEIBbHOCTH, ONPEEIIEMBIX METOIUKON aHanu3a. binarogaps manomy

We propose the principle of operation and design of automatic
ionomer for the potentiometric analysis of water in several modes
(direct potentiometry, different versions of the additives method,
flow-injection method). The design of device includes three software
controlled piston pumps that allows high precision dosing and
mixing the sample, deionized water and concentrated standard
solution in the proportions and the sequence determined by the
method of analysis. Due to the small volume of the electrochemical
cell the ion concentration change occurs without removing the
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00BEMY  DIEKTPOXUMHUYECKOW  sUeHKHM,  HU3MEHEHHE  KOHIIEHTpalluu
OIPEEIAEMOr0 MOHA MPOUCXOAUT O€3 BBIHUMAHUS 3JEKTPOJOB U3 pacTBOpa,
YTO YMEHbBIAET MOTPEIIHOCTh HM3MEPEHHUs JJIEKTPOAHOrO IMOTEHLHada M
COKpaIlaeT BpeMsi aHaiu3a. YIpasieHue padoToil mpubopa OCyIIEeCTBISIETCS
KOMITBIOTEPOM 4Yepe3 IMocieaoBarenbubiii uHTepdeiic RS-232 npu momomu
CHelualbHO  pa3paboTaHHOW  mporpamMMmbl.  JlaboparopHoe  HCHBITaHHE
ONBITHOTO 00pa3la aBTOMAaTHYECKOro HOHOMEpa Ha MOJEIbHBIX pacTBOpax
HUTpaTa Kajaus [I0Ka3aJI0 BEJIUYMHY CIy4alHON COCTAaBJIAIOIIEH OTHOCUTEIBHON
norpemtHoct 6% 1npu goBeputenbHoi BepostHocTu 0,95.

electrode from the solution, thereby reducing the measurement error
of the electrode potential and analysis time. The operation of the
device is carried out by the computer through a serial RS-232
interface using a specially developed software. Laboratory tests of
the prototype automated ionomer on model solutions of potassium
nitrate showed the value of the random component of relative error
of 6% at P = 0.95.
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