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Pexomendosana pewenuen Yueono-memoduseckozo cosema BBEJIEHHE
Mexciynapoonozo Buomexnonozuuecxozo Henmpa EHOMOHHTOPHHI 3AIPS3HEHHBIX
Mockoscrozo z0cydapemaennozo ynusepcumema uvenu M.B TTanonocosa BOJHBIX SKOCHCTEM C HCTIONE30BAHHEM
MHKPOBOJIOPOCIIEH

Peuenzenmo: Bu sarpssienuii 5010 cpest

PyGun A.B. — w.kopp. PAH, 10KT0p GHONOrH4€CK#X Hay, npoeccop, 3as. P01k MHKPOBOAOPOCIIE/i B GHOMOHHTOPHHIE BOTHAX
xadp. Griouzkn MY usiesu M.B. Jlososocosa. e—

Tepexosa B.A. — 10kTop GHosorseckix Hayk, npodeccop, saseayioueii BHOTECTHPOBAHHE BOJHEIX SKOCHCTEM Ha OCHOBE
aGopaTopieli HKOTOKCHKOIOTHHYECKOTO AHANIA TI0YB MO4BEHHOTO (aKyETeTa MHKPOBOOPOCEHi, METOHKA  ANAPATHO-METOMYECKDE
MY imvenn M.B. Jlowonocosa oGecnesenite

OleHKa TOKCHHHOCTH [10BEPXHOCTHO- AKTHBHAIX BENECTS C
3aszan B.K., Cazsaxacosa AK., Matopuu JLH. n0MOWB0 MHKPOBOZOpOCAEi

BHOpEME/HALIS 1 MOHITOPHHT 3ArA3HEHHEIX BOTHIX JKOCHCTEM Ha OCHO- TIpHAePEI HETIOTS30BAHHS MUKPOBOIOPOCIEH - Kak
Be MukpoBozopociieki: Moorpagus.—~ M.: TTKLI «Anstexcy, 2020. - 274 ¢ UHJJHKATOPOB 3ArPA3HEHHOCTH BOIHAIX IKOCHCTEM B

Kasaxcrane

B KHHIe ONHCAHO WCTIONL30BAHHE COBDEMEHHBIX NMOXOI0B /UIA OLEHKH BO3MOKHOCTH HCHIOE30BAHHE 3eIEHOI MUKDOBOOPOCIH
COCTORHIS 1 OYHCTKH JAIPHIHEHHBIX BOIHBIX dKocHCTeM. [TpHBeleHs! MeTotst Chlamydomonas reinhardtii ~ kax MozensHOrO 0GkexTa 415
GHOJIOIHHECKOO MOHHTOPHHA 1 GHOOHCTKI GBITOBBIX M NPOMBILLICHHbX OleHKH MyTareHHBIi TOKCHHHOCTH PIYIHHHAX IOLTIOTAHTOR
CTOMHAIX BOA ¢ HCmOME30BANMeM (OTOTPOGHEX Mikpooprasisos. Tlokasans: BHOPEME/IHALIS! 3ATPSI3HEHHBIX BOJHBIX
HePCIIEKTHBE HCTIOIEI0BAHNS GHOTEXHOIOMH /LIS KOMILIEKCHOIH OLIHKIH i GHO- SKOCHCTEM HA OCHOBE MHKPOBOJIOPOCJIEIT
PeMeUALIMH JArPA3HEHHBIX BONHEIX SKOCHCTeM. OGCYAJIEHH TeOPeTHECKHE BHOAKKYMYIALIIA THRABIX MCTALIOB MUKPOBOAOPOCIAMH
OCHOBE! MHKPOGHOIIOrHHECKIX, GHOXHMUSECKH, KOIOTHHECKHX IPOLLECCOB TIpH DaKTOpE, BTHAIONHE HA AKRYMYALNIO HOOB TORENEX
HCTIOJIL30BAHIM MUKPOBOIOPOCIIEil MeTanos

 TIpeacramiesi TeOpTH4ECKIE OCHOBM (OTOCHATE33 BOI0POCAH 1 MUPO- OCcHOBHIC MEXAHIME BiYTPHKTETONHOT YCTOMHBOCTI
1 GuicTpoli 1 3ameuIenHol (ayopeciierui Xiopoduura. Tpusesena uipopa- KICTOK MHKPOBOIOPOCAC K ACHICTRINIO TAACILX METALIOR
L0 0 MEPETEKTHBAX PasBHTIUA (p1YOPECICHTHALX METOL0R 13 OLGHKI COCTORI HaKorUieHHe HOHOB MUt i LIMHKA KTETKAMH MHKPOBOTOPOCTH
BOZ0POCICH B GHOTEXHOIOrHECKIX YCTPOICTRAX 1 TIpH GHOTCTHPOBANHH P1- Chiorella vulgaris Z-1
HAHBIX FArPAIHCHAH, BI04 HAHOMATEPHATEL

MoHorpadpis. npeuasiatiena /Ui ccieloBaTereli — GHOOTOB, IK0I0rOB
1 GHOTEXHOI0r0B, MPO(heCcopeKo-TIPeIIOABATENECKOTO COCTABA, JOKTOPAHTOB 1
CTyAeHTOB. OHa MOKET NPEICTARIATS HHTEPEC V1A CIIEUMATHCTOR IKOIOrHIEC-
KIIX YD, @ TaOke IS BCEX, KTO HHTEPECYETC COBPEMCHHBIMI NOIXOXAMH B
0GACTH 3AINTH OKPYKaKOUIEH CPetbi.

BHonerpazatuns HedTH KACTKAMM MHKPOBOIOPOCAEH
BHOEMe MALLHA CTOMHBIX BOJ TEKCTHILHOI MPOMBILLIEHHOCTH
Broerpazatuns eHONa MUKDOBOIOPOCATMH
BHonerpazatuns deHaHTpeHa LIHAHOGAKTEPHANI
MifKpOBOZOpOCIAMH
Hlcnons308aiie MIkpOBOAOPOCIeli 115 O4HCTKH GITOBLIX
1SBN crokon
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B3alMOOTHOLICHHS MeActy (BOTOTPOGHEIX H reTepoTpodHBII
MHKpOOpraHITaMIL Cnucox coxpamen
OumeTiTe b HheKT UTBrOMALIM HA COCTORMHE
CTOuHBIX BOX ®CA - dotociuTeriaeckii annapar
Hcno308a1e (OTOTPOGHEIX MHKPOOPIAHILIMOR 215 TIN - anexrpos-rpasicnoprHas nems
QUUCTIH NPOMLILILICHHLIX CTOKOR AT® - azenosuHTPHGOCHOPHAS KHCIOTA, YHHBEPCATBHBI HCTOMHIK
Hicno3021e KOHCOPLLHYMA ILITAMMOB MHKPOBOAOPO!

Y SHEPIIHi B AMBBIX KICTKIX
15 OSHCTKM 3rPATHEHHBIX CTOUHBIX BO OT THREIBIX. _
N @C - oTocHCTMSI — CTPYKTYPHO 050COGICHNbIE acTH (oTOCHNTETH-
S p— 4ECKOrO ANNAPATa, OTIHYAIONINECH 110 XHMHHECKOMY M CTIEKTPATEHOMY CO-
A —— cTasy noromaesoro caera: OC2 Bo30YAIACTCA KOPOTKOBOTHOBEIM CBETOM,
@JIYOPECIEHTHBIE METO/IbI MOHHTOPHHIA 2 ®C1 — UIHHHOBOTHOBEIM
Opraisans GOTOCHHTETHYECKOTO ANNAPATA PII - peaxuonmii nentp
MHKPOBOIOpOCIElE Pgso 11 Pro0 — NHTMEHTE! PEaKIOHEIX LEHTPOB doTocHcTen 2 i 1, co-
Tlpupoza GHCTPOI M 3ave:LIeRHOl (uyopectenttit [
X10poQiLLIA B (GOTOCHHTETI4ECKIIX MEMOpaHaX
MHKpOBOZOpOCIIei
BHOTECTHPOBaKHE Jarp3tesili, BK1I04% HAHOMATEPHATH, et
¢ HEOMKI0BAHHEM TyOpeEEHIH MHKPOBOOpOCaEH poB J1exTpOHOB .
Merost 1 piGops perHcTpaI napaseTpoB GeicTpoil TIx — naCTOXMHOH Ay MPYIONI, MEPEHOCHHK YIEKTPOHOB MEATTY

1 FAMCLICHHO (1yOpECHEHILIH 113 HROTOTIHECKIN 1 oTocicTemamit & MesGpaie: Q, — nepairii, Qi — BTOPIMHA XHORHEE
GHOTEXHONOTHYECKHX HCCTe0BAHMi aKINTOpE! 2MEKTPOHa
3AKJIIOYEHHUE Xa, X a, Xa b - xnopoun, x10podunn a, xnopodunn b
TJIOCCAPHI F, — honoBkiii yposens gnyopecuenmn (sce PL] ®C2 HaxonaTes B «oT-
CIMCOK JIMTEPATYPBI KPITOM) COCTORHIH)
Fp — MaKCHMYM nepeMennoii dnyopecuentun (sce PLL ®C2 naxonstes
B (3aKPLITOM) COCTORHHH)
F, — BLIXOL NlepeMEHHOI (yOpeCIeHIIH, PaBHE
30 - sameviennas gmyopectenus
JIHK — 1e30KcHPHGOHYKIEHHOBAS KHCIOTa.
H3B — HHieKc 3arps3HERNS BOTK
TIJIK - npesieNibHO ZOMyCTHMas KOHLEHTPALHs
PHK - puGOHYKICHHOBas KHCIOTA
TM — Tskesbie MeTaLTb
VO - ynstpaduoner
XIIK - xiMudeckoe noTpeGiiense Kiciopoaa
cbn - orcyreTaie x0podita b it neokcaTiia

5

K — caeToCOGHpaIowTi KoMILIEKS
HAJI® — HUKOTHHAMIIAICHHH A YK IeoTHAGOC(AT, OTMH W3 aKLenTO-
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Mt~ (MIyC A7IETh I0KYCA THIA CIAPHBANAS.

mt* — «mocy annens 10Kyca THIA CIAaPHBAHNS BBEJEHUE

Wt — i T

BAJI - GonoruecKH aKTHBHIE 706aBKH B HacTosiee BpeMs GHITOBHE CTOUHHIE BOTHL, MECTHINT, TAKETHE

BIIK; - Guoxumitieckoe notpedieiie Kueiopoza METATH 1 HeTENpONYKTH FBIRIOTCA OCHOBHBIMI JATPASHHTENAMH YPGa-

BIKX - BicokodddexTiBHAS KHAKOCTHAS XpoMaTorpadus HU3HPOBAHHLIX TEPPHTOPHIi, YTO MPHBOAHT K YNPOWICHWIO H MTHMHHALMK

MT - MeramoTHoHenHs! COOGIECTS XHBLX OprasMos. BoTHHe CHCTEMS! ABIAIOTCS BakHelimeii

OMY - o5imee MuKpoGHoe uHCTO cocTaBHoi 4acTH0 Taxoii FkocHCTeMsL [Ipu FToM HeHTPATLHOI MPOGTEMOl

®X - uroxenaris OCTAETCS MiydeHHE MHOTOQYHKUMOHATEHOTO BINSHUS JarpssHemiii Ha
BIIOBOE PasHOOGPAsHE 1 CrIEHKY B3AMMOOTHOMEHHIH COOBMIECTE MiTK-
POOPFaHI3MOB, HX JMHAMIKY  CTPYKTYPHYIO OPFaHH3AIIO, 4TO N03BOISET
He TOMEKD IPOBECTH MOHHTOPHHT IKDTIOTHIECKOE COCTOSHIS I HIYHHTS IpO-
TeCCH GHOMHIUKAIIHN, HO H BHIPAGOTATS CTIOCOGH PEMe AN HAPYIICHHEX

BOHEIX KOCHCTEM,

OTOTPOdHSIE MHKDOOPIAHIIMAI SBISIOTCS BIAHBIM KOMIOHCHTOM
GHOLEHO308 1 YHACTBYIOT B PAVIHYHBIX GHOTOMHHECKIX NPOLECCAX, SBIFACh
HAUATKHEIM IBCHOM MHOTHX MHKPOGHOIOTHYECKIX Hemeli, o0ecrednBaior
HOpMIBHOE (YHKIUOHMpOBAHHE Beeil BOTHO HKOCHCTEMS! B neto. O
Takoke SBIFIOTCA HANGOJICE SYTKIMH HHKATOPAMH TEXHOTEHHOIO BOYIeTc-
TBHS 1A COCTORHHE BOTHEIX CHCTEM.

B 10C/€HHE FOTHI NIOKAHAHA BOIMOKHOCTS WX HCTIOMIOBAHIS B KA4ECT-
Be HHKATOPHAIX 1 TecT-00kexToB. Lllnpokoe pacnpocTpanenie botorpod-
HEIX OPFaHI3MOB B NPHPOAE, HX OTPOMHAS METAGOTHYECKHE BOIMOKHOCTH,
BKII04925 THTATETBHYIO LEHHOCTS, NPEONPENENSET BIKHYIO TEOPETHIECKYIO
M MPAKTHYECKYIO THAHMOCTS ITHX 0GBEKTOB. BHISCHEHHE PO MHKPOBOZO-
pocIeii B OUHCTKE CTOMHEIX BOA NIPOMBILUICHHOCTH I CETECKOTO X03siicTBa, B
OKHCIIeHINH, TIOTIOMIEHIH H NPEBPAIICHHH OPrAHO-MHHEPATHAX npiMeceii
B JTHX CTOKAX M X 0COOEHHOCTEIi IPH POCTE Ha CTOYHBIX BOXAX PALTHIHOTD
NIPOHCXOKCHIS HMEET BIKHOE HAY4HOE i NIPAKTHYECKOE THATCHHE

Meky Tew, BOIPACTAIONAs YPOAHHIALIS H, BCACACTBE HTOTO, JArp3-
HeHHE eCTECTBEHHBIX i HCKYCCTBCHHBIX BOTOEMOB TPEGYIOT PaspaGoTKi i
BHEAPeHIIS /U1 OLICHKIH HX COCTORHIS  PEMEHALIIH HOBHIX JKOGHOTEXHOTO-
Ui, CPEH KOTOPBIX BAHEIICE MECTO JAHHMAIOT TEXHOTOMHH, OCHOBIHHEIS
Ha HCTIOTKIOBAMIH BOIHEIX MHKPOOPTamiIMOB. IlepenexTusiocTs 3roro
HANpABTCHNS VA IOAHBIX PerHoHos Kasaxcrama ompezensercs Tem, €To
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