OT3bIB
OtllﬂllHaJle(}l'O ONMNOHEHTA 0 AHCCEePTALHH HA COHCKAHHE y‘lEHﬂﬁ CTECINEeHH
KaHAHAaTa recJioro-MHHepajJori4yeCcKux Hayxk Caooea CBPZE}I CEPE.’EEGH‘HJ
Ha TeMY: «IK0JIOr0-reoJJOri4ecKHi noaxoa K OleHKe Kjacca ONacHOCTH
NeCYaHO-IVIHHHUCTBIX 'PYHTOB KakK 0OTX0J0B CTpOHTeJIBHOﬁ AEHTEJIBHOCTH»

no cnenuaabHocTH 1.6.21. I'eoskonorun

AKTyallbHOCTh TeMbl HcciaenoBanus. IlpencrasnenHas auccepTalOHHAs
paboTa HampaBlleHa Ha peIIeHHe KOMIUIEKCHOH MpoOieMbl COBEPLIEHCTBOBAHHS
METOIHUYECKUX MOAXO0A0B K OlLIEHKEe Kjacca ONaCHOCTH MeCYaHO-TIIMHUCTEIX TPYHTOB,
oOpasylolmxcsi B TPOLECCe CTPOMTENBHOM  AEATENBHOCTH. AKTYalbHOCTh
HCCIIEIOBAaHKS HE BBHI3BIBAET COMHEHUH, IIOCKOJIBKY B YCIIOBHAX aKTHBHOI'O Pa3BUTHSA
ctpouTenpHON oTpacnu B Poccuifckoit @espepanyu ¥, B 4acTHOCTH, B MockBe H
MockoBckoi 00/1acTH, €XEerogHo H3BJIEKAETCss OTPOMHOE KOJIMYECTBO I'PYHTOBBIX
Macc, INOMIeKAUMX KiIacCuQUKanud M JalbHEHIIEMY HCIONb30BaHHIO HIH
3axopoHeHMi0. COINIAaCHO JAHHBIM, IPUBEJIEHHBIM B JIMCCEPTAlMH, OOBEMBI
06pa3oBaHHBIX OTXOJ0B IPOM3BOACTBA M TNOTPeOIEHUS YCTOWYMBO pacTyT Ha
NPOTSHKEHUH MOCTIeIHUX 18 n1eT, mpy 3TOM yTHIM3UPYETCs JIUILB OKOJIO ITOJIOBUHBI UX
ob1ero konuyecta. Ocoboe onaceHue BbI3BIBACT yBEIMUEHHE JOJIH MaJOONAaCHBIX U
HEONMacHBIX 0TX0/0B (Kinaccos onacHoctd IV u V), koTopsle coctapistoT Homnee 98%
oT 0611ero o6beMa, IMpHYEM I'PYHTHI 32aHUMAIOT B HUX 3HAYUTENbHYIO 4acTh. [1pu aToM,
KaK CIpaBe/lTUBO OTMeYaeT aBTOP, KOJMIECTBO H3BECTHBIX XMMHYECKUX COSAMHEHUH,
CIIOCOOHBIX OKa3blBaTh TOKCHYECKOE BIWSHHE Ha OHOTY, MNpPEBBIIAET MHILIHOH
HaUMEHOBAHMH, TIPU 3TOM €XeroHo co3naetcs 6onee 250 ThICSY HOBBIX BEILECTB, U3
KOTOpBIX ML 0Koso 0,01% uMeroT ycTaHOB/IEHHBIE HOPMATHBBI HE30MaCHOCTH.

Kpome Toro, cymecTByrollde METOIbl OLEHKHA HE YUMTHIBAIOT DS BaXKHBIX
¢dakTopoB, TAKMX Kak OHOJOCTYIHOCTb  3arpsA3HUTENed  WIM  BJIMSHHUE
MHUKpPOOHOIOTHYECKOH COCTaBJIAIOMIeH TIPYHTOBBIX CHCTEM Ha INpPOsABIEHUE

TOKCMYHOCTH. OCOOeHHO 3Ha4YMMOH sBisieTcs npodiiemMa ajacopOLMU TOKCHYHBIX



COeJMHEHHH HA TOBEPXHOCTHU TBEPBIX YaCTHII IPYHTA, YTO MPUBOAUT K UX HEOYHETY
TIPU TPAIULHOHHBIX DJUTIOATHBIX METOJaX OMOTECTUPOBAHHUSL.

Takum o00pa3zoM, HCceOBaHHE, HaNpaBJIeHHOE Ha COBEPLIICHCTBOBAHHE
METOINYECKUX ITOIXOI0B K OlIEHKe KJlacca OITaCHOCTH NeCYaHO-TJIMHUCTBIX T'PYHTOB €
Yy4EeTOM HX OCOOEHHOCTEH KaK CIIOKHBIX MHOTOKOMIIOHEHTHBIX CHCTEM, ABIACTCS
aKTyanbHbIM KaK C Hay4yHOW, TaKk M C NPaKTMYeCKOH TOo4KM 3peHus. Peurenue
MOCTAaBIEHHBIX B padoTe 3aJau MO3BOJIMT MOBBICHTH TOYHOCTh M JIOCTOBEPHOCTH
OIIEHKH 5SKOJOIMYECKOM ONMacHOCTH TPYHTOB, H3BIEKAEMBbIX MPHU CTPOUTENBHBIX
paborax.

CtpykTypa H coepxanue pa6orsl. JlucceprannonHas paboTa U3NOXKeHa Ha
151 crpaHMIle MAalIMHOMMUCHOTO TEKCTA, COCTOUT M3 BBEJCHMS, 6 riaB, 3aKJIIOYEHUA,
criicKa auTeparypsl U3 184 HauMeHOBaHuUHM, a TaKkxe 3 NpUI0KEeHUH. TeKCT COnepKUT
9 tabnuu # 49 pucynkos. CTpykTypa paboThl IMOJHOCTBIO COOTBETCTBYET LEIH
JICCEpTAIlMH ¥ TIOCTABICHHBIM 3a/la4aM, JIOTHYeCKH BBICTPOEHA U MOCTIe10BATE/IbHA.

IepBas raaBa NoCBslEHa aHATU3Y COBPEMEHHBIX MOIXOJ0B K OLEHKE Kilacca
ONAacHOCTH IPYHTOB KaK OTXOJOB W MX HEJOCTAaTKOB IPH OOpAIIeHHM C TEeCHaHO-
TMHUCTBIMA TPYHTAMHU. ABTOP NPOBOJWT ACTAIBHBIH aHamu3 00beMOB ¥ CIeLUPUKH
06pa3oBaHus [IECYAHO-TIIMHUCTHIX TPYHTOB, MONAalOUIMX B KaTETOPUIO OTXO/I0B NpH
OCYIIECTBIEHAH CTPOMTENBHOH JesTensHocTH. Ha OCHOBE aHamu3a J@HHBIX
I'ocy1apcTBEHHBIX JIOKIAJ0B O COCTOSHUM OKPYIXKAIOLLEH Cpe/ibl 3a MOCIEeIHIE 18 net
aBTOp JIeNaeT BbIBOJ O TOM, 4TO 00beM OOpa3’oBaHHBIX OTXOAOB KaXJple 5 JET
[OCIIeI0BaTebHO YBeAMUMBaNCs. [Ipd 3TOM yTHIM3HMPYETCS U 00e3BpeXKHBACTCS
MPEMEPHO IIOJIOBHHA OT OOIIEro KOJMYeCTBa OTXOJ0B, HE3aBHCHMO OT Kiacca HX
omacHocti. Ocofoe BHMMaHME yzeldeHo ToMmy, 4uro jonsi orxomoB [-IV kiacca
OMAacHOCTH TIOCTENeHHO yMeHsbiuanack ¢ 4,7 mo 1,3% B cpemHeM, 4YTO O3HA4aeT
HalM4pe elle OJHOM mpobiembl: pasMelleHHe M TexHudeckas obpabotka
MaJI0OTIaCHBIX M HEONAacHBIX 0TX00B (KkiaccoB onacHoctH [V u V).

B paspmene 1.2 aBTOp KpHUTHYECKHM OLICHHMBAeT CYLUECTBYIOIIUE NOAXO/bl K
OLIEHKE KJlacca ONAacHOCTH OTX0HoB. PaccmarpuBaroTcsi XMMHMKO-aHaTUTHYCCKHE

METOAEI, TA€ AaBTOp CHpaBe/lIMBO OTMEYaeT CYUIECTBCHHBIE HX OIpaHMYCHMA:
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HEOJIHOPOIHOCTE P00, COPOLMIO TSKENBIX METAIIOB M OPraHHYECKUX BEIIECTB Ha
FIMHUCTBIX MHHEpajaxX, Hejoy4eT CHHEPreTHYeCKOro JeHCTBHsS HECKONBKUX
TIOJUTIOTAHTOB, YIpPOIIeHHWe peaJbHONM CHTyallid [pd HOPMAaTHBHO-PACYETHBIX
MeTo/1aX, HeaoydeT OHOAKKyMyJSLMH IIOJUIIOTAHTOB, KOTOpbIE MOIYT JOJIr0
yIep)KUBATHCS TIHHUCTOM (PpaKiuen U IMOCTeIICHHO BBICBOOOXK1ATHCS.

Ocofoe BHMMaHHE YJEJIEHO CpaBHHTEJIbHOMY aHaJIH3y 3JIH0ATHOro H
ANTUIMKATHOTO CIOCOGOB (DHTOTECTHPOBAHUS. ABTOP OTMEYAET, YTO IIUIIOATHBIH
crocod, XoTs W ymobGeH s NpeJBapUTEIbHOH OLEHKH, HMMEET CYIICCTBEHHBIC
OrpaHHYeHHs, CBA3AHHBIE C HEJ0Y4eTOM MpPSAMOTO KOHTAKTa PaCTCHHH C IPYHTOM H
noTepeii yacTy 3arpsa3uuTenei npu ¢punsTpanui. B T0 Xe Bpems anrIMKaTHBIA METO/,
IpeTy CMATPUBAIOLIMH HETOCPeICTBEHHBIH KOHTAKT PACTEeHUH C rPYHTOM, MO3BOJIAET
GoJiee TOYHO ONpPEETUTh NPOSIBIEHHE OCTPOl TOKCHYHOCTH B OTHOLICHHMH BBICIIMX
pacTeHHH.

Bropas riaBa HampaBieHa Ha HCCIEIOBaHHE pPOIH OHOIOrMYeCcKOM
COCTABIISIIONIEN TPYHTOB B OLEHKE HX 9KOTOKCHYHOCTH M Kjacca ONacHOCTH. ABTOp
paccMaTpHBaeT GUOTHYECKYIO COCTAB/SIONLYIO KaK KIIO4eBOH ¢baxTop, OTpaxKaroIIKii
KaK KpaTKOCPOUHbIE, TAK H XPOHWYecKHe 3 (DEKTbl aHTPONOreHHOTO BO3ACHCTBHSL. B
pabore mNonpoGHO oONMCaHA XAapakTePUCTHKAa ~MMKPOOPTaHHW3MOB, — BKIKOYad
NpOKapHOThl (GaKTepuy, HMaHOOAKTepUH) U 3yKapHOTEI (rpubbl, mpocTeHime), UX
KOJMYECTBEHHbIE XapaKTEePUCTHKH M yCloBHs cymecTBoBanus. Ocoboe BHHMaHue
yJlelleHO BIIMSHUIO JKH3HEJeATebHOCTH MHKPOOPraHM3MOB Ha COCTaB M CBOICTBa
IPYHTOB, BKTIOYas pa3pyieHHe MHHEPaIoB, UX TPAHCHOPMALIHIO U HOBOOOpPa30BaHHUE.
B paznene 2.2 paccMaTpUBaeTCs poOJib MUKPOOHOIOTHYECKOH COCTaB/AIOLIEeH NpH
OlIeHKe 3KOTOKCHYHOCTH. ABTOP OTMEYaeT, YTO MUKPOOPTaHU3MBI CITyXaT OAHUMH U3
Haubosee UyBCTBUTEIBHBIX IOKa3aTeNlel 3KOJOTHYECKOTro COCTOAHMS TPYHTOB: HX
COCTaB, YMCJIEHHOCTh W Ouomacca OBICTPO pearupyroT Ha AaHTPOINOrEeHHBIS
Bo3zeiicTBuA. [IpuBe/ieHsl PUMEpBl HCCIIEIOBAHKUM, IEMOHCTPUPYIOLIHE CHUKCHNE
GHOMAcChl NPH 3arpssHEHMM CBMHLOM M KaueCTBEHHbIE CJBUTM B MHKDPOOHBIX
coobinecTBaX BONM3M MPOMBINLIEHHBIX O00BEKTOB. PaccMOTpeHBI METOIbl OLCHKH

MUKPOGHONOrMUeCKOH  AKTHBHOCTH,  BKJIOYas — MpsMble  (IOMHMHECUEHTHAs
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MHUKpPOCKOIHUA), (usnonorudeckue (cyOCcTpar-WHAYLMPOBAHHOE JIbIXaHHWE) W
OMOXMMHYECKHe MeTOAbl (ompeneneHue OHOMapKepoB MHKpoOHOH Ouomaccsl). B
COBPEMEHHOH NpPaKTUKe OCHOBHBIMM MHUKPOOHOJIOrMYECKMMU MHIAMKATOpaMH IIpH
9KOTOKCUKOJIOTUMECKMX  HMCCIIE[IOBAaHUSIX BBICTYMAalOT MHKpoOHass Ouomacca,
ObIXaTelbHas AKTUBHOCTh WM aKTHBHOCTh ()ePMEHTOB (JeruaporeHassl, ypeassbl,
docdarazbl).

B Tperbeii riiaBe NpUBOAUTCS XapaKTEpUCTHKA OOBEKTOB HCCIEN0BAHUA [JIA
NPOBENCHUSA XHMHKO-aHAIIMTHYECKHUX M IKOTOKCHKOJIOIMYEeCKHX HccienoBaHud. B
KayecTBe 00BEKTOB OBLIM OTOOpaHB! IeCYaHO-TJMHHUCTBIE TPYHTBI ¢ JEHCTBYIOIIMX
cTpoitioniagok  MockBbl, BKIO4ast 0o0paslibl ¢ ObIBLIEH CBallKH, TEPPUTOPHH
aBTOMOOMIIECTPOUTEIBHOTO MPEANPHATHS, YIACTKOB CTPOUTEILCTBA METPOTIOUTEHA
¥ yIMYHO-ZOPOXHON ceTH. B KadecTBe KOHTpPOJS HMCHOJNB30BajcCs pedepeHTHbIH
TPYHT, IPH 3TOM 75 IPOBEPKH 3HAYUMOCTH HCXOJAHOIO Marepuala NpUMEHIMCh TPH
BHJla KBAplEBOI'O MecKa U3 pa3HbIX perioHoB Poccun. XUMHUYECKUN aHAIN3 BBISBHII
Hauboee 3arpsA3HEHHBIM U3 aHATH3UPYEMbIX MECHAHO-TJIMHUCTBIX IPYHTOB — IECOK
MEJIKHM HEOJHOPOAHBI C TEPPUTOPUM OBIBIIEr0 aBTOMOOMIECTPOUTEIBHOIO
MpepUsTUSI.

JIiist 9KOTOKCHKOJIOTHYECKOH OILIEHKH ObUTH BBIOpaHbl TECT-KYJILTYPhI BBICIIIHX
pactenuit — ropuuna 6enas (Sinapis alba), copro caxapHoe (Sorghum saccharatum)
v kpecc-canar (Lepidium sativum), 0ToOpaHHBIE 110 KPUTEPHUAM UyBCTBUTEJIEHOCTH K
IIMPOKOMY CIIEKTPY 3arpsA3HUTENel U COOTBETCTBHS MEXIyHapOIHBIM CTaHIapTaM.
JIns 37I0aTHOr0 GUOTECTUPOBAHKS UCIIONB30BAIUCH THIPOOMOHTEI: pauku Daphnia
magna ¥ 3elleHble TPOTOKOKKOBBIE BoJAoOpociH Scenedesmus quadricauda, 4bps
BBICOKAas YYBCTBHTEIBHOCTh K TOKCHKAHTaM MW CTaHAApTU3MPOBAHHBIE METOJIUKH
KyJIbTABUPOBaHUS 00ecreunBaoT Ha/eXKHYIO0 OLEHKY OCTPOH TOKCHYHOCTH BOJIHBIX
BBITSDKEK M3 TPYHTOB. BrIOOp HaHHBIX TecT-00BbEKTOB 0OOCHOBAH MX CIIOCOOHOCTBIO
BBISIBIIATE OHMOJOTMYECKH 3HAYHUMOE 3arps3HeHHe, BKIIOYas COEJMHEHHS, He
orpeiessieMble XHMHUKO-aHATUTHYECKUMH METO/IaMH.

YerBepTas rjiaBa MOCBfLIEHA METOJMUKE IKCIIEPUMEHTAIBHBIX UCCIIEI0BAaHUN
IJIS ONpeJieNIeHMsl Kjlacca OIIAaCHOCTH TIpPYHTOB. ABTOp NOJPOOHO ONUCHIBAeT
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IpYMEHSIEMBIE METOIbI OLIEHKH OCTPO# U XPOHHYECKOH TOKCHYHOCTH I'PYHTOB. bblin
MPUMEHEHbl TpH  MeToja OHOTEeCTMpOBaHMS:  IUIAHLIETHOE  AMIIMKaTHOE
(GUTOTECTHPOBAHHE C HCIIONB30BAHMEM IOpYMIbl Oeno M copro caxapHoro (252
nuanniera, 2720 ceMsin), GMoTecTHpOBaHHe Ha paukax Daphnia magna v BOJOPOCTISX
Scenedesmus quadricauda ¢ u3MepeHHeM YpPOBHS (IyopecueHIHH XJIOpohHLIa.
Ocoboe BHMMaHHE YIEJIEHO CPaBHEHHIO [BYX CHOCOOOB YKJIAIKd CeMsH: C
npuMeHeHHeM  QUIBTPOBaIbHOM  Oymarn  (COrmacHO — HOpMAaTHBY) W C
HEIOCPe/ICTBEHHBIM ~ KOHTAKTOM CeMEHM C TIpyHTOM s obecredeHus
«0Oe3bappepHOrOo» JOCTYNma K aJCOpOMpOBaHHBIM Ha TMOBEPXHOCTH HaCTHIL
coequHeHUsM. JIS ONEHKH XPOHWYECKOW TOKCHYHOCTH TPUMEHSJICS MEeTOJ
onpesiesieHusi MHKPOOHOTO TOKCHKO3a TPYHTOB C MCIIOJIb30BAaHHEM Kpecc-cajara,
KOTOpBIH BKMOYa 14-IHEBHYI0 MHKYOAlUMIO TPYHTOB C MOC/IEAYIOIIMM 7-IHEBHBIM
npopaiipBaHueM CceMsH. JlaHHBIH MeTOJ TO3BOJISET BBISBHTH MPOABICHHUE
GHONOTHYECKOH  «arpecCMBHOCTH» TpPyHTa CO BpeMeHeM, 00yCIOBICHHOM
06pa3oBaHHEM TOKCHYHBIX IPOJYKTOB MeTab0oIM3Ma MUKPOOPraHU3MOB.

B nAToH rjiaBse [pe/CTaBIEHbI pe3yIbTaThl KOMITJIEKCHOM
IKOTOKCHKOJIOTHYECKOH OILIEHKH KJ1acca OMAacHOCTH NecYaHo-TIIMHUCTRIX IPYHTOB. ITo
pe3y/IbTaTaM pacyeTHOro MeToJa, OCHOBAaHHOIO Ha XHMHKO-aHATHTHYECKHX
MCCTIEIOBAHUAX, BCEM HcClelyeMbIM MpobdaM TpyHTa Obln mpucBoeH V.  Kiace
OmacHOCTH (MpakTHYeCKH HeonacHsIN). Bepudukanus pacyeTHoOro Kiacca onacHOCTH
MeToJlaMi OMOTeCTHpOBaHKs Ha ruapoduonTax (pauku Daphnia magna v BOLOpOCIH
Scenedesmus quadricauda) noTBepAIa OTCYTCTBHE OCTPOTO TOKCHYECKOT0 d(hekTa
B BOJHBIX BBITSDKKAX M3 BCEX MCCIIEoyeMbIX 00pa3LioB.

OpnHako  NOMOJHHUTENBHBIE  MCCIEOBAHMS  METOAAMHM  aNIUIMKaTHOTO
(GUTOTECTHPOBAaHUS BBIIBHIHM CYyIIECTBEHHbIE PAacXOXIOEHHSA C pesysbTaTaMu
3JUII0ATHBIX MeTOHOB. IIpH HEMOCpeICTBEHHOM KOHTAKTe CEMSH TeCT-PacTeHHH C
rpyHToM (6e3 dubTpoBansHOM Oymaru) Obln 3aMKCHPOBaH OCTPBIA TOKCHYECKHH
s¢pdekr B obpasuax CyriIMHKAa IMBUIEBATOrO JIErKOro TYTOIUIACTUYHOrO W MecKa
MEJIKOTO HEOQHOPOIHOTO, YTO CBUAETENBCTBYET O HEOOXOAMMOCTH IIPUCBOCHHUS ITHM

rpyntaMm IV kiacca onacnoctu. Ilpy oneHke XpOHHMYECKOM TOKCHYHOCTH IyTeM

3



MHULUALAE ~ MMKpOOHOrO  cooOliecTBa  NpOsABIEHHE  MMKPOOHOIOrHYeCKOH
aKTUBHOCTH OBUIO OOHAapYXEHO BO BCEX HCCIIEyeMBIX TIpyHTax, INpH 3TOM
HAHGOMBIIAH 3 dEKT TOPMOXKEHHUS. PA3BUTHsI KOPHEBOH CHCTEMBI IPOSIBUIMA 00pa3LIbI
CyITIMHKA W Tecka Menkoro. Takum o6pasoMm, ¢ y4eTOM pe3y/bTaToB alIlIMKaTHBIX
METOZOB 3KOTOKCHKOJIOIHYECKOHW OLIEHKA PEKOMEHAYETCH MPUCBOCHUE CYIVIMHKY H
necky Menkomy — [V Kiacca OIacHOCTH, a IeCKy CpejiHel KpyITHOCTH H Cynec — V
Kjlacca, a TakKe IPOBEJeHHE DPEeKy/IbTHBALMOHHBIX MEPOMNPHATHI AJs CHUKEHUS
TaTOreHHOM MUKPOOHOJIOrH4YecKO! aKTHBHOCTH BO BCEX MCCIIEZIOBAaHHBIX IPYHTAaX.

B miecroii rjiaBe NpeaoKeHa yCOBEPILIEHCTBOBAHHAs MOJENb ONpEeIeHH
KI1acca ONacHOCTH TeCYaHO-TIMHMCTBIX [PYHTOB € 9KOIIOr0-re0I0rHYECKUX MO3ULIUHA.
[IpUHUMIIHATEHBIMA OTIMYMAMH OT JEHCTBYIOIIEH CHCTEMBI ABISIOTCA: POBEACHUE
3KOTOKCHKOJIOTHYECKMX HCCIIEIOBAHUM Mepe]l XMMHYECKUM aHalIU30M; pacliipeHHe
CIIeKTpa HCCJIEOBaHWH 33 CYeT OLEHKH MHKpPOOMOJIOrHYECKOi aKTHBHOCTH Kak
MPOSBJIEHHS XPOHHYECKOH TOKCHYHOCTH; NPUMEHEHHE IIIAHIIETHOrO ANIIHKaTHOro
guTOTECTUPOBAHHMS C BHICIIMMM  PAacTEHHAMH Hapsay C TPaAHLHOHHBIM
6HOTECTHPOBaHHEM Ha TIMAPOOMOHTAX; KOMIUIEKCHBIM ITOJXOA K pacyeTy Kiacca
OTACHOCTHU. DKCIEPUMEHTSI IOATBEP/IMIIN BEICOKYIO Y4y BCTBUTE/IBHOCTD alMIHKaTHBIX
METOOB: Ha INpUMEpEe CYIIIMHKa ¢ OBIBIIEH CBAalKW W IMecKka C TEPPUTOPUH
ABTOMOGHMIIECTPOUTENEHOTO TIPENPHSTHS OBIIO BBIABIEHO OMONOrHYECKH 3HAYMMOE
3arps3HeHue, He 0OHapyKEHHOEe JUIFATHEIMA METOaMH U XMMUKO-aHATTHTAYECKIMH
UCCIIeJOBAaHUSIMH.

B 3akjI0YEHHMH T[IPENCTaBlIeHbl OCHOBHBIE pE3YNbTaThl U BBIBO/IBI
JIMCCEPTALIMOHHON  paboThl, IOJHOCTBIO COrJacylolMecs ¢ MNOCTaBJICHHBIMA
3aJauaMH.

OGOCHOBAHHOCTHL HAYYHBIX MOJI0KEHHi, BBIBOJOB H PEKOMEHJAAUHH,
obecneyuBaeTcs NpUMEHEHHEM HayYHO OOOCHOBAHHOI'O METOJIMYECKOro TMOoAXoja K
PELIEHHIO IIOCTABJICHHBIX 3ajay; HCIOJb30BAaHHEM COBPEMEHHBIX ~ METO/IOB
MCCIICIOBAaHHH M CTAaTHCTUYECKOW 00pabOTKH MOTy4eHHBIX AaHHBIX; O€3yCloBHOU

pEeINpe3eHTaTHBHOCTBIO (PAKTOIOrMYECKOr0 MaTepurara.



JNocToBepHOCTh W HAaydyHasi HOBH3HA  TIOJNYyYEHHBIX  pe3yJbTaTOB
MOATBepXAaeTcs OoNbIIMM 00BbeMOM J1a0OpaTOPHBIX HIKCIIEPUMEHTOB aBTOPA,
BBINOJIHEHHBIX C MCIIOJIb30BaHHEM HauboJiee COBPEMEHHBIX METOIUK, IPUMEHSIEMBIX
B DKOJIOTO-T€OJIOTHYECKHMX HCCIeNOBaHUAX. B paMKax 3KCIepUMEHTAIbHBIX
UCCNeNOBaHUM OBLIO MNMPOBEACHO A ONPEAENIeHUs] OCTPOH TOKCHYHOCTH: 252
eIMHUYHBIX TUIAHILETHBIX (UTOTECTUpOBaHUS (MCIIOJIB30BAHO M MPOAHATU3UPOBAHO
2720 ceMsiH BBICLIMX PacTeHHUH ); BbIBeJIcHa CHHXPOHU3UPOBaHHAs KynbTypa Daphnia
magna Straus, ¢ uenbto nocagku (700 ocobeli) B BOAHBbIE BBITSHKKH U3 aHATU3UPYEMBIX
rpyHTOB. I OLIEHKHM XpOHHYECKOH TOKCUYHOCTH BBIINOJHEH OKCIIEPUMEHT,
BKJIHOYAIOIIMH 94 equuudHbIX GuToTecTHpoBaHus (940 ceMsiH BBICILMX pacTeHHi) ¢
ucrons3oBanueM vauek [letpu. ITo pesynbpraTaMm 3KCIIEpUMEHTOB OBLIO U3MEPEHO H
CTaTHCTHYECKH obpaboraHo Oonee 7000 €IMHUYHBIX roxasareseu
MOPGOMETPUYECKHX  XAPAKTePUCTHK  HMCIOJIb3YEMbIX  TECT-KYJbTYP  BBICHIHX
pacTeHuii, oleHeHa BbDKHBaeMocTh 700 ocobeit paukoB Daphnia magna Straus u
ompenejeH YpOoBeHb (QIIOOpeCHEeHUMH Xjlopoduiia Bojpopocied Scenedesmus
quadricauda B 60 aHanU3UpPyeMbIX MPoOax (BOAHBIX BBITSKKAX M3 FPYHTOB).

OCHOBHBIE TTOJIOXKESHUS NUCCEPTALMOHHON paboThl IIpe/icTaB/IeHbl aBTOPOM Ha
pasnuyuHBIX POCCHHCKHX M MEXIyHapOOHbIX KOH(epeHUHSX U OmyOJMKOBaHbI B 4
HAay4HBIX paboTax, B TOM 4YMcie B 3 CTaThsX B PELEH3UPYEMBIX HAyYHBIX M3JaHHUAX,
PEKOMEHIOBaHHBIX IS 3aLIUTHI B AUCCepTallMOHHOM coBeTe MI'Y 1o criennanbHoCTH
1.6.21. I'eoskonorusi.

HayuHas ¥ nmpakTHieckas 3HaUUMOCTh JUCCEPTALIMOHHON pabdOoThI 3aKIH04YaeTCs
B CIIEAYIOLIEM.

- OcofGoe BnusHME HaA  MPOSBIEHHE  TOKCHYHOCTH  OKa3bIBaeT
MHKpoOHONIOTHYecKass aKTHBHOCTh OMONOTWYeCKOM KOMIIOHEHTHI TPYHTa, KOTOpas
HaMpsIMY}O 3aBUCUT OT criocofa TectHpoBaHus. [IpoBesieHHas cepus SKCIIEPUMEHTOB
MOKa3ala BBICOKYIO HYYBCTBUTENBHOCTh BBICIIMX pAcTEeHHWH Ha HAJIWYHE B
HCCIIeTyeMBIX IPyHTaX (CyOcTpaTax) TOKCHYHBIX CO€JUHEHUH U OMacHbIX COOOIECTB
OHMOTUYECKONH KOMIIOHEHTHI.

= [Tomy4yeHHBIe pe3yIbTaThl O3BOIAIOT CAEIATh BBIBOJ O HEOOXOAMMOCTH
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IEPBOOYEPENHOrO TPOBEACHUS SKOTOKCHKONOTHYECKUX HCCIIEJOBAaHUA Iepe]
aHAIM30M XHUMHUYECKOr0 COCTaBa BO3MOJKHOIO 3arps3HEHHH, OPHEHTHUPYSACh Ha
OMOJIOrMYECKYIO 3HAYUMOCTD €r0 KOMIIO3UIIMOHHOT'O BIIMSHHUS Ha )KMBbIE OPTraHU3MBI.
OTO MO3BOJMT COKPATHTh KOIMYECTBO MpOD, HaNpaBIsSeMbIX Ha JOPOTOCTOSLIMH
XUMHKO-aHAJIMTHYECKUI aHanu3, U O00eCHeduTh CYIIECTBEHHYI0 3KOHOMHYECKYIO
BBIFOJTY.

- Pe3ynbTaTsl paboTh! MOTYT OBITE PEKOMEHIOBAHbI K HCIIOIBb30BAHHIO JUIS
COBEPIIEHCTBOBAaHUSI COBPEMEHHON CHCTEMBI OLICHKH KJ1acca ONAacHOCTH OTXOIOB, B
OTHOINEHHM TEeCYaHO-TIIMHUCTBIX TPYHTOB, @ TAkKe B NPAKTHKE, NPUMEHSEMOH B
paMKax WHXEHEPHO-IKOJIOTHYECKUX U3BbICKAHHH.

- YTOo4YHEHa METO/IMKA TUIAHLIETHOTO alll/IAKaTHOTO (PUTOTECTHPOBAHHUS 3
cyer obecrieueHus «6e30apbepPHOro» TUIA KOHTAKTa CEeMsH BBICIIMX PACTeHHH, YTO
oOecrieydBaeT 3HAYMUTENBHO OOJBIIYIO JOCTYITHOCTh TOKCHYHBIX COEJIMHEHHH B
NEeCYaHO-TJIMHUCTHIX TPYHTaX K TECT-KYJIbTYPaM.

Hayuynas HoBM3Ha pabOTHI 3aKiIiO¥aeTcs B BBIABICHHM OHOIOTHYECKH
3HAYMMOTO BIHSAHHA MHKPOOHOJOTHYECKOH COCTABIAIOLICH IPYHTOBOM CHCTEMBI HA
BBICIIIME PACTEHMS TPA HHULHALHY MUKPOOHOro coobiiecTsa B ec4aHo-TIHHUCThIX
IPYHTax, 9TO MOXET IPUBECTU K YCUIIEHHIO TOKCHYECKOro 3(¢eKra He3aBUCHMO OT
XHMHYECKOT0, MUHEPAJILHOTO HITK TPaHyIOMEeTpUUECKOro cocTaBa cybcrpara, a Takxke
YCTAaHOBIEHHH OTCYTCTBHS HPSMOH 3aBHCHMOCTH MEXy HAlM4HeM IMPEBBIIICHHH
[TJK/OJK »neMeHTOB W peaklueil BBICHIMX PAacCTE€HHH, YTO CBHAETEIBCTBYET O
BO3MOXKHOCTH OMOJIOTMYECKH 3HAaYMMOTO 3arpsA3HEeHMs KakK HMKe, TaK W BBIIIE
YCTAHOBJIEHHBIX HOPMATHBOB BCIICACTBHE NPHUCYTCTBUS HEHICHTH(QULIHPOBAHHBIX
COeIMHEHHI MM CHHEPreTHYeCKOro B3aWMOJEHCTBHS IOJUIIOTAaHTOB. Takoke
obocHoBaHa  He3(p(EeKTHUBHOCTH  HKCIIONIB30BAaHHS  TOJBKO  TPAAULIMOHHOIO
OMOTECTUPOBAHHUsS HAa OCHOBE BOJHOH BBITSKKH W3 IPyHTA JUIid OLIEHKH pealbHOro
OMOJIOrMYEeCKH 3HAYUMOr0 TOKCHYecKoro sddexkra B CpaBHEHHH C MeTOAAaMH
aNIUIMKaTHOrO (MTOTECTHPOBAHMS, INPEAYCMATPUBAIOIIMMU  HENOCPEACTBEHHBIN

KOHTAKT TeCT-KYJIbTYP BBICIIUX PACTEHUH C IOBEPXHOCTBIO MPyHTA.



BbIBOBI qUCCEpTALIMKM COOTBETCTBYIOT €€ COAEPIKAHMIO U OTPaKaloT OCHOBHBIE
pe3ynabTaThl MPOBEACHHBIX HCCIEI0BaHHH.

ABropedepar auccepraliid COJEPKMT OCHOBHBIE BBIBOIBI HCCI/IEIOBAaHUIMA
aBTopa, a Takke HeoOXoauMble cBefeHUs. OH aKKypaTHO OQOpPMIIEH M JOCTaTOYHO
HJLTIOCTPUPOBAH.

Bwmecte ¢ Tem, kK paboTe UMEIOTCS ClIelyIOLMe 3aMeYaHH s

1. 3 TekcTa auccepTaldy HESICHO, B CKOJIBKMX aHATUTHYECKHX TTOBTOPHOCTAX
BBIMONHSIM OHOTECTBI W KakHM MMEHHO CIocoOOM 3aTeM  OCYLIECTBIISIIHN
CTaTHCTUYECKYIO OOpabOTKY pe3y1bTaToB.

2. Puc. 34 nucceprauum (puc. 5 aBTopedepara): ¢ KaKOH LEJBH BBITSXKKH
pedepeHCHBIX TPYHTOB TECTHUPOBAIM B CEpUHU pa3BEICHUM, €CIIM UCXOAHAs BBITAKKA
1:1 obecneunna 100%-t0 BekUBaeMocTh Aaduuii? [ToyemMy npoLeHT BBIKMBAEMOCTH
nabHUM CHUXKAETCA MpU pa30aBiIeHUM BBITSIKKM, HE MepenyTaHbl Iu «rudeib» u
«BbIKMBaEMOCTb» B Ha3BaHWUU OCH U1l BAPUAHTOB C pazbaBieHHueM?

3. B Owuotecrax ¢ BomopocnaMH Scenedesmus quadricauda (puc.35
aucceprauMd M 6 aBropedeparta), UTO CIYXHJIO KOHTpPOJEM B BapHaHTax C
pedepeHcHbiME rpyHTaMu? W rae uX HMCMoap30Baid B KadecTBe «pedepeHCHOro
KOHTPOJIS», KaK aHOHCHUPOBAHO B riaBe «BeiOop 00bexkToB»?

Onnako yka3aHHblE 3amMeyaHus He YMajsiloT 3HAYUMOCTH MPOBEIEHHOIO
IUCCepTallMOHHOTO  HcciaenoBaHus.  [ucceprauumss  oTBeyaeT  TpeOOBaHUSAM,
YCTAHOBJIEHHBIM MOCKOBCKUM TOCYJapCTBEHHbBIM YHUBEpCUTeTOM HMeHH M.B.
JlomoHocoBa k paboram nopo6Horo pona. Conepxxanue JuccepTalii COOTBETCTBYET
crieuuanbHOCTH 1.6.21. T'eoskonorusi (1o reoaoro-MUHepaIOrHyecKMM HaykaM), a
TaKKe KPUTEPUAM, ornpeaeneHHbM . 2.1-2.5 [TonokeHns 0 NPUCYKISHHH YUEeHBIX
crenieHeid B MOCKOBCKOM rocyaapcTBeHHOM yHHUBepcuTeTe umeHu M.B. JlomoHocoBa.
JucceprauioHHOe UccaenoBaHue oGopMIeHO cornacHo TpedoBaHusaM [lonoxenus o
COBETE MO 3al|Te AUCCePTALMi Ha COMCKaHUe YYEHOHN CTeNneHH KaHAuaaTa Hayk, Ha
COMCKaHUE YYEeHOM cTemneHu JOKTOpa HAayK MOCKOBCKOTrO rocyapCTBEHHOro

yHuBepcuTeTa iMeHu M.B. JlomoHoCcOBa.



Taxum obpa3oMm, couckatens CamoB Cepreii CepreeBHY 3acIy’KHBaeT
NPUCYXXIEHUS YUYEHOW CTENeHM KaHAMJATa reooro-MHHEPAJOTHYECKHUX HAyK I10

criennanbHocT 1.6.21. I'eoskomorusi.

OdwumanbHBIN ONMOHEHT:

KaHAuaaT OMOJOTHYeCKHUX HayK,

NOLEHT, BeAylIHi HayYHBIH COTPYJHUK Ta60paTOpuu XUMUU I'YMYyCOBBIX BEIIECTB U
MHHEPAIbHBIX COeIMHEHHH N0YB, Kadepbl XUMUH [TOYB, (aKyIbTeTa IOYBOBE/IEHUS
®I'BOY BO «MockoBcKkuit rocy 1apcTBEHHBIH YHUBEPCUTET UMEHH
M.B.JlomonOCOBa»

SAxumenko Onsra CepreeBHa

«05» mapra 2026 rona

CneuuanbHOCTB, 110 KOTOPOH O(UIMANTEHBIM ONIIOHEHTOM
3amumera agucceprauus: 03.00.27. ITouBoBeaeHue

KonTtakTHEIE JaHHBIE!

O ', e-mail: iakim@soil.msu.ru

Anpec MecTa paboThI:

119991, r. Mocksa, JlenuHckue ropsl, 1.1, ctp.12, hakynsreT mouBoBeAeHUS

Cpececesene 5T JATBELAD.
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