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PA3BHTHE INOYBEHHO-AJIBIOJIOTHYECKHX
HCCJIEAOBAHMM HA KA®EJPE BOTAHHKH BALLKHPCKOI'O
TOCYJAPCTBEHHOI'O NEJATOrMYECKOTIO YHUBEPCHTETA

(POCCHS)
[MpeacTaBneHs! pe3ynbTaThl 25-1ETHHX p #, np HA

kaenpe GoTamukd BalWKHPCKONO rOCYNAPCTBEHHOIO MEJArOrHYECKOr0 YHHBEPCHTETA. PaccMOTpeHs!
noc H nep: THBBI P il ANBroOIOTHH Ha kadeape.

Kawweab e cao6a NOYBCHHME BOAOPOCIH, ANBIONOrHA, BAIIKHPHA, PeaynbTaThi, HANPABNCHHE
HCCACNIOBRHWH, NIEPCNEKTHBE PASBHTHA.

Beeaenne

LlenenanpaBneHHOe H3yUeHHe NOYBEHHBIX Bonopocneit Hauanock B 20-x rogax
XX sexa. MimeioTcs CBEIEHHA O COCTABE H CTPYKTYPE BOIOPOCNEBbIX COOOIECTB, HX POJH B
TIOYBEHHO-GHONIOMMYECKHX MPOLECCax, HiydeHa quiopa MoYBEHHBIX BOJOPOCEH PavTHIHBIX
reorpapiiecknx patforos (Ionep6ax, Llitunsa, 1969; Illtiua, lonnepbax, 1976).

Hcenenopanne mouBeHHBIX Bomopocnedi Ha kagenpe Gorawmkn Bamkwpckoro
TOCYapCTBEHHOTO TEearorH4ecKoro yHHBepcuTeTa (Torna eule HHCTHTYTa) Haualock B
1976 r. Co BpemeHem copMHpOBaNachk aKTHBHO paGoTalolias Tpynna MOYBEHHBIX
ansronoros. B Hacrosiuee spems B Hee BxomaT: 3as, kad., a.6.H., npodeccop P.P.
Kabupos, nouentsi, k.6.5. P.X. Xasunosa, H.B. CyxaHoBa, cTapume mnpenonaBaTtens,
k6.5. A.H. ®aznyraunrosa, JI.C. XaitbynnuHa,, accuctenTsl, K.6.H. J.A. Iaiicuna, E.B.
Cyrauxosa, A.B. Bornasosa, acnupant H.A. lImenes. ITo nouBeHHO-aNbLroNOrHYECKOH
TeMaTHKe 3aliMuieHa | noKTopckas H 8 KaHIHIATCKMX THCCepTauMil.

Ha kadenpe ocymiecTBAAIOTCA HCCNENOBAHHA MOYBEHHBIX BOZOpOCHed mno
HECKOJIKHM HAMNpPaBIEHHAM.

JK0I0ro-JIOPHCTHYECKOE HANIPABJIEHHE

Oro naubonee TPaNUUMOHHOE HANpaBleHHE B MOYBEHHONW ANLroNOrHH M
NpelyCMaTPHBAET H3yY€HHe BHIOBON0 COCTaBa MOYBEHHBIX BOAOpOCAEH H ero
cBocoOpasHAs B 3aBHCHMOCTH OT JKONOTHYECKHX 0co0eHHOCTelf KOHKpPETHOro
mectoo0uTanuA. B Tol HWiM WHOM CTeneHu JaHHAs TeMATHKa NMPHCYTCTBOBaNA B paborax
BCEX MOYBEHHBIX anbronoros Kadenpw (Kabupos, 1978, 1982; Kabupos, MuunGaes,
1976a, 6; CyxaHosa, 1996; ®aznyraunosa, 1997, 1999; Cyraukosa, 1998; Xait6ynmna,
1998, 2000; Bornanosa, 2000; Taiicuna, 2000; LlImenes, 2001, 2002). Pesynbstarsi
ltJ.l'IOpHCI‘H‘IeCKHX ﬂCCJIeJIOBa.I{Hﬁ npe;:u'm:lame‘rcn HCMOJIb30BaTh MPH COCTaBJIEHHH

Ta mops! No BIX Boopocneit KOxuoro Vpana.

©P.P. Kabupos, 2004
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Ixonoro-mopd H paBJjicHHE

ITpenycmaTpHBaeT HCCIIEI0BaHHE MopdoMeTpHUECKHX napameTpos
NPHPOIHBIX W NaGOPaTOPHBIX MOMYALKI MNOYBEHHBIX BOAOPOC/EH H 3aBHCHMOCTH OT
pasniHYHBIX OJKONOrHdyeckwx <aktopoB. Ha ocHOBaHMM MOJNYYEHHBIX JAHHBIX
cocTaBnAeTCA 3KOTOKCHKONOTHYECKas KapTa, MOKasblBalollas rpaHMibl YCTOHUMBOCTH
Mopdonoruyeckoro craryca euna. HauGonee mocnenosateNbHO NaHHOE HANPABNEHHE
paspaGateiBatoT JL.A. Faiicuna u A.H. ®asmyTaHHOBa.

BrIABNEHB! Mpeensl YCTOHYHBOCTH IMATOMOBBIX BOJOPOC/AEH K eCTECTBEHHBIM
(Temneparypa, peakuHs Cpelsl, 3acCOJeHHE MOYBH) W AHTPONIOTEHHBIM (TAKENble
METAUBI,  MOBEPXHOCTHO-aKTHBHBIE  BemiecTsa, HedTs W HeTENpPOMYKTH)
akoniorudeckuM (akropam (Qainytamnosa, 1997, 1999, 2001; dazmyTansHoBa,
Kabupos, 1999). OHH cTporo crneuH$HYHB M 3aBHCAT OT BHAOBOH NPHHALIEKHOCTH
BOflopOC/el, XapakTepa M CTeNeHH HaNpsXEHHOCTH KOHKPETHOTO 3KONOrHYecKOro
¢akropa. JUIs KakIOro H3 M3YYEHHBIX IKOJOTHYeCKHX (JaKTOpoB paspaboTaHa Mozens
TpancopMauus  coobmecTBa  IHATOMOBBIX  BOAOpOCiell, — OCHOBaHHAs Ha
MOC/eI0BaTEbHON CMEHEe YEeThipeX ANAMTHBHBIX 30H, KOTOPblE ABNAIOTCA OTPAKEHHEM
pasnHuHBIX YpoBHel 3arpasHeHHA mo4sbl. CocTaBNneHa 3KOTOKCHKONOTMYECKAA KapTa
pAna coobIEcTB NOYBEHHBIX AHATOMOBBIX BOIOPOCEH.

BhINONHEH CPaBHUTENbLHBIR AHANM3 YILTPACTPYKTYPl NAHLUMPA KIETOK Y
nonynauni Hantzschia amphioxys (Ehr.) Grun. W3 pa3sHBIX NMPHPOIHO-KIHMATHYECKHX
paiioHos FOxuoro Ypana. [TonyuenHsie JaHHble JOTIONHAIOT NpeACTaBleHre o (uope
Bacillariophyta KOxHoro Ypana H No3BOJISIOT OUEHHTh 0COGEHHOCTH e (JOpMHUpOBAHUA
B YC/IOBHAX aHTponoreHHoro npeccunra (PazmytanHosa, 1999 )

TpoBeneno WHPOKOE HCCNeAOBaHWe MOP(HOMETPHYECKHX MoKasaTened
NpPHPOAHBIX nomyaAiki Xanthonema exile (Klebs) Silva (Xanthophyceae) Bamknpckoro
lMpenypanea ([aiicuna, 1998, 1999, 2000). HayyeHo BAMAHHE pasNHYHLIX (GAKTOPOB Ha
mopdonormo u Ouonormio X, exile. YCTaHOBNEHBI IKONOTHYECKME  IPAHMIBI
COXpaHHOCTH Mopdonorudeckoro cratyca BHua. [lomydeHHble NaHHBIE [OTOJHAOT
cpefietns 0 GuoNOrHH M dkomorwu X. exile. YTOuHeHHBIH NMArHO3 BHIA MO3BONHT
npoBOAHTE Gonee 4eTKylo ero HaeHTHHKaLHIO. CBeIEHNA O IPAHHLAX YCTOHYHBOCTH K
IKOJNOrHYecKAM  (pakTopaM MPHPOAHOTO M AHTPONONEHHOrO  MPOMCXOKIECHHA
TIO3BONIAIOT HCTONB30BATh X. exile B GHOHHIMKALMOHHBIX HCCTIEIOBAHMAX

CHHTAKCOHOMHYECKO® HanpapJieHHe

JinA nouBEHHOI ANBroOOTHH 3TO COBEPLIEHHO HOBoe HanpasieHue (KaGupos,
Munubaes, 1981; Kabupos u ap., 1999). OHo Ga3upyerca Ha metone Bpayn-Bnanke.
Tlepsas ynmaumwas nombiTka Obina cnenana H.B. CyxaHoBoli, koropas mnposena
CHHTAKCOHOMHYECKHf aHanM3 TPYNNHPOBOK MOYBEHHBIX BOJOpOCHed TropoacKHX
TeppHTOpHH H BBIIENH/IA CHHTAKCOHBI Ha YpoBHe coto3oB. Cow3 Naviculo-Phormidion
WHPOKO PACTIPOCTPAHEH B HACENEHHBIX MecTax, OGbeQHHSEeT abrorpymniHpoBKH
MecToOOHTAHHH B 3HAYMTENbHOW  CTEMEHH  HAPYLICHHBIX  AHTPOMNOTEHHO
nestensHocTeio. Cotos Chlamydomono-Choricystidion 3aHMMaeT He3HaYHTENbHEE
WIomWAanH B TOpOJaxX, BLIABJEH B MOYBE INHPOKOJHCTBEHHBIX JIECOB, MOCaIKaX
HHTpOYLeHTOB, razoHax (CyxanoBa, 1996; Cyxanosa, Hubnpmun, 1997).

Pa6otas B cHHTakcoHOMH4Yeckom Hanpasnexnw, JI.C. XaliGynnuna cocraBmia
NEPBYIO HEPApXMHECKYIO CHCTEMY €IMHMIl KNACCH(HKALMH NOYBEHHBIX ANbIOLEHO3I0B,
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popmupylouMXcA Ha ypbaHn3HpoBaHHBIX TeppHTOpHAX IOnoro Ypana, oGocHopana
nojlokeHHe O MPHOOPETEHHH ATbrOLEHO3AMH JIECHBIX YEPT HA TEPPHTOPHH Tropoja,
PACMONOKEHHOrO B CTENHOM PETHOHE, B OTIHYHE OT KCEPO(PHTH3AIMH AIBrOLEHO30B
ypbanu3MpoBanHbIX TeppuTOpHil B NecocTennoM peruone (XaiGywmna, 1998, 2000;
XaitGymwmua u ap., 1999). Beulo yCTaHOBIEHO, 4TO MOYBEHHO-ABIOJIOrHYECKas KapTa
HMEeT MEHBIIYIO CTeneHb NPOoOHOCTH Mo cpaBHeHHIO ¢ reoboTannyeckoi. CHHTAKCOHBI
NOYBEHHBIX BONOpOCIeH Ha ypoBHe accoumaumit u cyGaccoumaimii COOTBETCTBOBATH
KIACcCcaMm BhICLIEH pacTHTENIbHOCTH.

Hecnenopanue novBeHHbIX BOAOpOC/IeH aHTPONOreHHbIX IKOCHCTEM

B Teuenne 25 ser Ha Kadeape M3YHAIOTCH MOYBEHHbIE BOXOPOCIH
@HTPOINOTEeHHBIX JKOCHCTEM. OCHOBHAA 3ajaya — YCTAHOBJIEHHE POJIH TNOYBEHHBIX
pofiopocieil B TMOANEPKAHHH YCTONYMBOCTH HA3eMHBIX 3JKOCHCTEM B YCIOBHAX
AHTPOMIOTEHHOTO Npecca.

Hccnenopanne BIHAHHA AHTPONIOreHHBIX (PaKTOPOB Ha COOGIIECTBA MOYBEHHBIX
BOAOpOCHEl MPOBOMWIH B PA3THYHBIX PETMOHAX M NPHPOJHO-KIHMATHYECKHX 30HAX.
CoofmiecTBa MOYBEHHBIX BOAOPOC/EH rOPHONPOMBILLIEHHBIX 3KOCHCTEM HCC/IENOBAIH
Ha oTeanax 3urasuHo-Komaposckoro xene3opyaHoro mectopoxaeHua (FOxueii Ypan),
Vuanunckoro ropso-oGoraturensHoro komGunata (KOst Vpan), Hasaposckoro u
AunEcKOro  yrombueix  paspesos (KATOK), 3omootanax Pedrunckodi I'POC
(CrepmnoBckas  06Nn.), XBOCTOXpaHHNHIAX —ANATHT-He(eNHHOBOTO MPOH3BOACTBA
(Konbcknit n-os). Coobiiectsa Bogopocieii ypGaHH3IHPOBAHHBIX IKOCHCTEM H3y4anH Ha
TeppuTOpHH roponos:MoH4eropcka (cesepHas Taiira), Exatepunbypra (1oxHas Taiira),
Vst (necocrennas 3oHa), Canasara, Crepnuramaxa, Mmmum6Gas, Kymepray (ctennas
joHa), Benopeuxa (ropHo-necHas 3oHa). [louseHHble BONOPOCHH TEppHTOpHil,
3ArpA3HEHHBIX TpH HedTenobbive, HccnenoBand Ha Hedrenpomsicnax PecryGnuku
Bamkoproctan u n-pa Siman. Haydenne sosseficTeia npeanpuATHii YepHON H UBETHOMH
METAJUTYDTHH  Ha  MOYBEHHBIE  BONOPOC/IH MNPOBOMWIH B  CEBEPOTAEHKHBIX
(Koctomykiicknit MeTautyprudeckuii komGuHat, MoHueropckuil MenHO-HHKeneBbiH
koMOuHar), cpenueraexHblX (KpacHoypanbckuii — MefennaBWIbHBINA  KOMGHHAT),
oxHoTaekHbX (Kapabamckuit menennasunbHbifi koMGHHAT) 3kocHcTeMax. Bimanue
TennoaNexTpocTaHuMit Heenenosank B patione Hasapoeckoil (KpacHospckuit kpai)
Pejrunckoii (Ceepanosckas o6n.) I'PIC; aromueix anekrpoctanumii —~ B paifone
Benospckoit u YeproObinsckoit ASC.

CoofmecTea NoYBeHHLIX BOAOPOC/IeH ropHonp 1X TeM

B mpouecce coBpeMEHHOTO TeXHOreHe3a B MecTax NoGbMH H mepepaboTkn
NONE3HBIX HCKONMAeMBIX HAPALY ¢ MeXaHWUeCKMMH HapyIIeHHAMH IPHPOIHBIX
IKOCHCTEM MPOHCXOMHT (POPMHPOBAHHE TFEOXHMHYECKHMX TEXHOTEHHBIX aHOMAaTnid.
MuKpockonHYeckAe BONOPOCTH COCTABMAIOT HAYANBHBIH 3Tam JKOreHe3a NpH
eCTECTBEHHOM GHONOrHYECKOM OCBOEHHH NPOMBIULIEHHBIX OTBAJIOB.

Hccnenopanns Mo3BONMIN BhIABHTH BHIOBOH COCTAB MOYBEHHBIX BOJOpOCHEd
Ha MpPOMBIULIEHHBIX OTBANAX pPalIHYHOIO MNPOMCXOXNIEHHA: KaMEHHOYTOJNbHBIX
KeNe30PYAHBIX, LILTAMOBBLIX. BBUTO YCTAHOBIEHO, YTO HA HAYANBHBIX ITANAX 3apacTaHuA
0TBANIOB, KAK MPaBHIO, PA3BMBAIOTCA LEHO3bi, COCTOALIME M3 HECKONbKHX BHIOB
O[HOKIETOMHBIX M HHTYATBIX MENKOKIeTOuHbIX (opm 3eneHbix Bojopocned. B
JanbHeiflieM OHH TOMONHAIOTCA JKENTO3E/NCHBIMH, AHATOMOBLIMH M HHTHATBHIMH
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cuHeseneHsIMH. CTpYKTypHBle H (YHKUHOHANLHBIE OCOOCHHOCTH ITHX ATLIOLEHO3I0
KOHTDOJIMPYIOTCA, Tipexie Beero, abHoTHieckumu (akTopamu. [Tocnemyotee ycnoxHen#e
ANBTOTPYTINHPOBOK CBA3AHO C MOAB/IEHHEM HOBBIX oceil MM(pepeHLMALIHN IKOMOTHHECKHX
HHII JUTA BOAOpOCeH 3a cyeT pasBHTHA BeicIMX pacTeruit (KaGupos, 1989a-8).

XapakTep CyKUECCHH BOJOPOCIEBOrO COOGLIECTBA 3aBHCHT OT OCODEHHOCTE!
mectooOuTanuit. Ha HecTaOMNBHBIX TOBEPXHOCTAX (30/I00TBANBI, UUIAKOOTBAIE H T.0,
rae CKAaaMpylOTCA MBUICBHAHBIC OTXOAB!) (OPMHPOBAHHE ANLIOLIEHO30B MOKeE!
3a/iepKHBaTLCA HA €ro HavanbHeiX JTanax. [locenenue, pa3MHOKEHHWE M Pa3BHTHE
BOZIOpOCHEH B 3TOM C/y4ae HAXOAMTCA B NHHAMHYECKOM DaBHOBECHH C MPOLIECCAMH
paspylIeHHA H YaleHHA BCEro anbrolieH03a HIH ero 4acTH 3a CYeT BOXHOH H BeTpOBOH
3po3uu (Kabupos, 19916).

Cykneccun BOJOpociel Ha TOKCHYHBIX CyOcTpatax MAyT 1O  MOJEm
CTHMY/IHDOBAHHA, KOTHAa KaX[ble MOCENAIOMMKECS BHIBl YMYHLIAOT YCJIOBHA LI
noceneHns HoBeIX. Ha mOBEpXHOCTh TOKCHYHOTO cyOCTpaTa 3aHOCATCA pasiHYHBE
BOJOPOCTH, 4acTh KOTOPBIX MOruGaet, Apyras OCTaeTcs B HEAKTHBHOM COCTOSHHH H
TONbKO HEKOTOpBIE, cnocobHbie BEreTHPOBAaTh B JAHHBIX YCJOBHAX, HAYHHAKT
paseuBarbea (KaGupos, 1989a, 6).

B npouecce KH3HEAEATENLHOCTH KIETKH BOMOPOCHEH BBLIENAIOT OHK
BEIECTBA, B TOM YHCJIE H XHMHYECKH aKTHBHBbIE (KHCIOTHI, MEN0YH, hepMEHTHI H T.1.),
n nornomawnT apyrae (FomnepGax, llthha, 1969). B pesynbTaTe OKONO KneTok
BO3HHKAIOT 30HBI ¢ 0CAabneHHO# TOKCHYHOCTBIO cyfcTpaTa. B TakuxX 30Hax nocensioTes
GakTepHH, MHKPOCKONHYECKHe rpHbbl, MpOCTeHIIHE, KOTOPBIE BMECTE C BOAOPOCIAMH
06pasyloT MHKPOCKOMHYECKYIO KOHCOpumio. Takas kOHCOpUMA mnpeactasiaser cobofl
cBOe0Opa3Hoe WIATHO XHUIHHY HA NOBEPXHOCTH TOKCHYHOrO Gedku3HeHHOro cyboTpara.
DYHKUHOHHPOBaHHE MHKPOKOHCOPLHH MPHBOIHT K PACIIHPEHHIO pa3MepoB «IATHA
JKH3HH» M JanbHeHmeMy 3acelleHHIO ee HOBBIMM BHIAMH BONOpOCIHEli, YBeIHYEeHHIO
tnopucTHueckoro pasnooGpasus aneroueHosa. B 3oHax ¢ NocToAHHO CHHXKaOLeHch
TOKCHYHOCTBIO MPOAO/IKAETCA KONOHH3ALMA cyGeTpaTa ¢ yqacTHeM Kak aBTOTPO(HBIX,
TaK W rereporpodHeIX opranusmoe (Kabupos, 19916).

Ha wnerokcwunbix cyGcTpatax (OTBaibl BCKPBIIIHBIX TOPOA  YTOMbHBIX H
KENe30pYAHBIX MECTOPOXNICHNMH; OTBANBI, OTCHINAHHBIE NMPH NOOBIYE CTPOHTETBHBIX
MaTepHaloB H T.J1.) CYKUECCHH BOJOpOC/]eH MpOTEKAOT B COOTBETCTBHH C MOJENbO
HeHTPaIbHOCTH, KOFAa MNpellleCTBEHHHKH NpaKTHYeCKH He BIHAIOT HA BHEJpeHHe
HOBBIX BMI0B. IlpH Hamwumm XuMuueckw OnaronmpuatHoro cyGerpara (axropams,
NHMHTHDPYIOWUMMH POCT BOAOpOC/NeH, BBICTYNAlOT THAPOTEPMHYECKHE YCIOBHA W
ofecnedeHHOCTh BOAOPOC/IEH JNEMEHTAMH MHTAHHA.

TokcuuHocTh cyGeTpara onpenesiseT M XapakTep KOJIOHH3ALMH BOJIOPOCIAMY
pasnuuHBIX 3neMenToB  penbeha. Ha  HeTokcuuHbix cyGcTpatax  Bomopochy
NpeHMYIIECTBEHHO Pa3BHBAIOTCA HA MOHIKEHHBIX 3NIEMEHTaX, TIAe  YCIOBHI
yBnaxHeHus Onaronpuardee. Ha TOKCHMYHBIX, HECMOTPS Ha Gonee (OKECTKHE)
FHAPOTEPMHYECKHE YCNIOBHA, Pa3BHTHE AIbrOLEHO3a HAYHHAETCA HA [MOBBIIEHHBIX
aneMeHTax penbeda, OTKyla TOKCHYECKHE COENHHCHHS BBIMBIBAIOTCA B NOHIDKEHHbIC
yuactku (KaGupos, 19976).

Tpn ¢opMHpoBaHHH (HTOLEHO30B TOPHOMPOMBIULIEHHBIX 3KOCHCTEM M0
OTHOLICHHIO K BONOPOCNAM BHICHIHE PAacTEeHMA HIpaloT JBOAKYIO ponk. B ycnosmax
HeCOMKHYTOM WiH cnabo COMKHYTOW pacTHTENbHOCTH OHH CTHMYJIHDYIOT pa3BHTHE
Bonopocnei, «cMAryas» HebGnaronpHATHeIE 3KONOTHYecKHe (AKTOPHI, Mpexae Beero
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Paszsumue

rupoTepMudeckue. B mocnemyiomem, Ha MO3AHMX 3Tanmax CYKLECCHH, TIPOSBISETCS
worbupatomee» aeficTBHe BHICIIMX pacTeHHH W 9acTh BHIOB MOYBEHHBIX BOJOpOChei,
He CrocOGHBIX CyMIECTBOBATE B HOBBIX YCNOBHMAX, BBITECHAETCA M3 LEHO3a. DTHM
ofycnaBNHBAeTCA yMEHbIUEHHE BHAOBOrO pasHOOGpa3HA albrOrpyNNHPOBOK Ha
JAKTIOUHUTENBHBIX (NPEeIKIHMAKCOBBIX M KIHMAaKCOBBIX) CTANMAX Pa3BHTHA (HTOLECHO3A
(Kabupos, 19976, 1989a; Ka6upos, Lllunosa, 1990).

CoofiecTBa NOYBEHHBIX BOAOPOC/Iel YPGaHH3HPOBAHHBIX IKOCHCTEM

YpbanusupoBaHHas 9KOCHCTEMA TpeACTaB/IAeT coboit Y4acTOK
npeobpazoBaHHON npHpomsl. MeHderca penbed, KIMMAT, MO4YBA, PACTHTENBHBIN M
KHBOTHBIf MHp, MHp MHKpoopranwimoB. HauGonee MOWHEIM M CTAaGHIBHBIM
HCTOYHHKOM  @HTPOMOTEHHOTO BO3NCHCTBMA Ha TOPONCKYID Cpely SABIAIOTCA
NPOMBIIIIEHHOCT, TPAHCTIOPT, KOMMYHAIbHOE Xo3siicTBo. KadecTBeHHbili cocTas M
KONIHYECTBEHHBIE MOKa3aTeN COOOIIECTB NOYBEHHBIX BOAOPOCHeH YpOaHH3HPOBAHHBIX
IKOCHCTEM OMpENENAIOTCA, ¢ OHOH CTOPOHbI, 30HANBHBIMH 0COGEHHOCTAMH MOYBEHHO-
KIHMATHYECKHX H (HTOLICHOTHYECKHX YCIOBHH, ¢ Apyroii — ocobeHHOCTAMHM camoii
rOpoACKOi  cpeabl (HATHYHEM M XapaKTepOM TMpPOMBIIUICHHOCTH, pAa3BUTHEM
TPaHCMOPTHOM  CHCTEMBI, COCTOAHMEM KOMMYHANBHBIX CIyk0, YHCIEHHOCTBIO
Hacenenmss M T.1.) (KaGupos, 19916; KaGupos, Lllunosa, 1990; Cyxamosa, 1996;
Kabupos, Cyxanosa, 1997; Cyxanosa, Mw6upaun, 1997; Xait6ynnuua, 1998, 2000).

B pasmmunbix ypOanusupoBaHHBIX GHoTonax dopmupyloTca cBoeoGpasHsie
ATBTOTPYNIAPOBKH, OTIHYAIOMMECS OT 30HANBHLIX M0 BHAOBOMY pa3HOOGpa3HIo,
COCTABY JOMMHAHT, CyOAOMHHAHT, 3KOOHOMOPd, CIOKHOCTH TAKCOHOMMYECKOH
CTPYKTYPbI, YHCIEHHOCTH, GHOMaccel. B To e BpeMa "ropoackue” anbrorpynimHpoBKH
B ONpeleNeHHON CTeMeHH COXPAHAIOT YepThl 30HATBHBIX COOGIUECTB IOYBEHHBIX
sonopocneii (Kabupos, 19916; Cyxanosa, 1996; Xaii6ynnuna, 2000).

Hanwyue mMpOKOTO CMEKTPa NMPOMBILIIEHHBIX NMPENPHATHI HA TEPPHTOPHH
ropona ofycnaBiMBaeT HX MHOTOIUIAHOBOE Bo3NeHcTBHE Ha cooflecTBa MOYBEHHBIX
pofopocneif. Ilpm sToM HaGmonaerca Kak UHaHO(GHTH3AUMA (YBENHYEHHE HOJH
CHHE3EJIEHBIX BONOPOCNEH), TaKk H XJOpodHTH3AUMA (BO3PACTAHHE MNONH 3ENEHBIX
BOfopocreif) AILrOrpyNMNHPOBOK. XapakTepHeiM IS  cooGIIecTBA  NMOYBEHHBIX
Bofiopocnieif  ypGaHHIHPOBAHHBIX JKOCHCTEM SBIAETCA YMEHbIIEHHE BHIOBOTO
pasHooGpa3nA M CTENeHW pasBUTHA KeToleneHbix Bojopocned (KaGupos, llnnosa,
1994; Kabnpos, CyxaHosa, 1997).

CyxanoBa H.B. (1996) npocneamna H3MEHEeHHA COOOWIECTB MOYBEHHBIX
BOJOpoCied B NpollecCe  PasBMTHA  HACENIEHHOrO MyHKTa O  BEKTOpY:
IHPOKOJIMCTBEHHBIH Jlec — JepeBHA — NOCENOK — CPEeIHHA Topol — KpYNHbIN
npoMBINUIeHHBIH ropoa. C  ofpasoBaHHeM HACENEHHOTO MYHKTa Ha  MecTe
IIHPOKOJIMCTBEHHOTO JIECa M 10 MEpe ero pocTa MPOHCXOMHT HIMEHEHHE XaPaKTEPHCTHK
coofecTe mo4BeHHBIX Bomopocneif. C yBelHYeHHEM AHTPONOTEHHBIX HArpy3ok
0-pazHoo0pasye anerorpynnHpoBOK Pe3Ko YBENWYMBAETCA NPH NEpexoje oT Jeca K
lepeBHe, 3aTeM,, TIOCTENEHHO CHHXKAACH, B KPYTHOM rOpoAe CTAHOBHTCA 3HAYMTENBHO
MeHbIe, YeM B necy. CHiKeHHe BHIOBOH HACHIIIEHHOCTH H OGHINA ANbroOrpymnmnHupoBoK
NMPOHCXOMT MpPEeXK/Ie BCEro 3a CYET BHIAOB, YYBCTBHTENBHBIX K 3KCTPEMATbHBIM
ycnoBuam. [lapannensHo p-pasHoofpasHe nNpH [BHXEHHH K KPYMHOMY Tropomy
MPONIC/IAKACT PACTH 33 CYeT YBENMYEHHA MO3AHYHOCTH MecTooGuTanmii (CyxaHosa,
1996; Cyxanopa, Hmbupmun, 1997; Cyxasosa u ap., 2000, 2001).
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B 3TOM ke acnekTe clelyeT paccmarpuBaTh cepuio pabor E.B. Cyraukosoil
(1998, 1999, 2000), koTopas mpoBena IUIAHOMEPHBIE HCCNIEN0BaHMA CcoobulecTs
MOYBEHHBIX  BOAOPOC]EH PEKPealMOHHBIX TepPHTOpHiA. BbIABNEHbI  mpenens
YCTOWYMBOCTH MOYBEHHBIX BOAOPOC/IEH K pasiMuHbIM BHIAM PeKpeallHOHHON HArPy3KH.
B 4acTHOCTH YCTAHOBNEHO, 4YTO BOCCTAHOBHTE/IBHBIE CYKLECCHH mocie nelicTis
nuporeHHoro akropa (KOCTph) TpOTeKAOT no-pasHomy. OHHM  3aBHCAT 07
JUIMTENLHOCTH M 4YacTOTh FOPEHHA, OT THMA HA3eMHOM PacTHTENBHOCTH, CBOJicTs
NOYBLI, A TAKXKE OT COCTABA ANBIOPYNIMHPOBOK KOHKPETHOTo MecTooGHTaHuA. B 1o %¢
BpeMs OHH HMEIOT Pzl 061X TeHneHuMiA. Ha rapsx CHIKeHHe BHIOBOrO pa3Hoobpasis
NMPOMCXOAMAO 3a CYeT mnpeicTaBuTeseH BCEX OCHOBHBIX OT/IE/NOB  MOYBEHHHD
Bonopocneil. BoccTaHOBJIEHHE BOLOPOC/IEBOTO COOGUIECTBA HAYHHANIOCH C MOCENEHHS |
BereTaUMH OJHOKNETOYHBIX BoJopocnedl (MHOHepHas CTAQMA), NMPONOIKANOCH Hepe:
nocTeNeHHOe yBenudenue (opucTHyeckoro GorarcTea M OGMIHA ANbLrOTPYIIHPOBOX
(ctanms  pocta) H  3aKaHYHBANOCh  MNpeIKIMMakCOBOH  cTajuel,  KoTopai
XapakTepH30BAach BLICOKOH CTENEHBIO Pa3BUTHA BOLOPOCHEH.

O60OCHOBAHO  MONOXEHHE O  COXPAaHEHHMM  AnbrOLEHO3aMH  uep!
COOTBETCTBYIOIMX MecToOOHTaHMA npH cpenHeli MHTEHCHBHOCTH peKpeauHOHHON
nasnenus. TToka3aHo, 9TO CBENEHHA O COCTABE H CTPYKTYpE AlbrorpynmnHpOBOK MOTYT
CITYKHTh HMHAWKATOPHBIM MPH3HAKOM KauecTBa MOYBEHHOrO MOKPOBA H TO3BOMNAIT
MPOTHO3HPOBATh BO3MOXKHBIE M3MEHEHHA OKpYkalolleil cpelbl, MPOHCXONAIME ol
BIMAHHEM HMHTEHCHBHOIO HMCTIONB30OBAHMA PEKPEALHOHHBIX pPECYPCOB, @ TaKke
YCTAHAB/MBATh PEKHM PEKpeallOHHOro Henonslosanud (Cyraukosa, 2000; Kabirov et
al., 2000).

CoobuecTBa NoYBeHHbIX BOAOPOC/ieH MPOMBILILIEHHO-3ABOACKHX IKOCHCTEM

Ha Bcex 3Tanax OCBOGHHA H JKCILTyaTalMu HedTera3oBBIX MECTOPOXICHHI B
OKPYXAIOIIYIO CPely MonanaloT GypoBble W NMPOMBIBOMHBIC PACTBOPbI, YTAKEIHTENH,
IMYNBCHH, LEMEHTHl, HedTh, MOBEPXHOCTHO-AKTHBHLIE BEUIECTBA, HHIHOMTODH
KOPpO3uH, GAKTEPHLI/IBI, MHHEPATHIOBAHHBIE BOALI H T.. OKONO HE(TAHBIX CKBAXKHH E
pesynbTaTe  H3MEHEHHs  YCIOBHH  MECTOOGHTaHMA  NMPOMCXOAMT  MNepecTpolik:
sojopocieBslX  coobmects. (PopMupylommuecas coobliecTBa  XapaKTepH3YIOTCR
OTCYTCTBHEM WM HeGOMBIIMM (IOPHCTHYECKHM pPasHOOGpasHeM JKeNTO3eeHBIX |
JIMATOMOBBIX, MpeobnanaHHeM CHHe3eNeHbIX M 3eneHeIX ponopocneil (Kabupos u ap,
1980; Kabupos, MunnGaes, 1982; KaGupos, 1991a, 1993; Kabupos, Xasunosa, 1987,
1991;; Kabupoe u ap., 2000).

3TH HccnedoBaHHA GBUTH MPOJOMKEHB! NOLEHTOM Kadempsl GoTammky, K.6.H.
P.X. Xa3unosod, KOTOpas BMeCTe C COABTOPaMH B HaTypHbIX H 1aGOpaTOpHbIX
IKCNEPHMEHTAX H3ydana Bo3JieHCTBHE MOBEPXHOCTHO-aKTHBHEIX BemecTs (TTAB) kak na
YPOBHE OTAENbHBIX BHIOB, TAK H HA YPOBHE LENLIX COOOIIECTB MOYBEHHBIX BoAOpocei
(Xasunosa, 1997, Xasunosa u ap., 2001). Beuio ycTaHOBNEHO, YTO NPH 3arpa3HEHHH
noussl [TAB B ansrorpynnupoBkax BHadane MPOHCXONHT M3MEHEHHE KONHYECTBEHHBIX
nokasaresieil 1 TONBKO MOTOM, ¢ YBETHUEHHEM MPOAOIKHTENBHOCTH BO3ACHCTBHA U 103,
H3MeHAeTcA  (nopHCTHYeckoe pasHooOpaive. H3 weThlpex OCHOBHBIX —OTZENO0B
noYBeHHBIX BoJOpocnel BhiCOKOH pesucTeHTHocThi0O K [IAB ofnananm 3enembic
BOJIOPOCITH, HECKONbKO MeHbllel — CHHe3eleHble, NHATOMOBBIE W JKEJNTO3ENeH.Ie.
CunbHoe ofenHeHHe BHIOOBOro cocrasa HaGmonanoce npH KoHueHTpauusx [TAB
7-10 Mr/r BoaaywHo-cyxoft mouskl. [Tpx Gonee BeICOKHX KOHUEHTpauuAx (20-40 Mr/r) B
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OCHOBHOM COXpaHAIMCh 2-3 BHAA 3eneHsIX Bonopocneil. ITpu nosax 60-80 Mr/r u3penka
BCTPEHANIHCh MENKHE XiamuuoMoHambl: Chlamydomonas minima, Ch. minutissima w
ne¢opMHPOBAHHBIE, HE NPUrOAHbIE JIA HICHTHOHKALMHA IIAPOBHIHBIE KIETKH 3e/IeHbIX
sofopoceii (Xanucnamona u 1p., 1988).

MpeanpuaTna 4epHol MW UBETHOH METAUIYPrHM OKa3biBAIOT CHJIBHOE
OTPHUATENEHOE  BO3NeHCTBHME HAa  OKpykawomywo cpexy. B pafionax mx
(YHKIMOHMPOBAHHA (DOPMHPYIOTCA TeXHOreHHBIE TreOXHMHYeCKHe TNPOBHHUHH
CePHOKMC/TBIMHM JNaHawadTamMu, oboralleHHBIMH TaXeNsMH MeTatamu. [lo crenenn
1apy TH MO )-pacTHTENBHOTO  TIOKPOBAa  BOKPYT — META/LTYPrHYECKHX
xOMOWHATOB BhIAENCHB HMMAKTHaA (CHIbHO HapymeHHas), GydepHas (nepexomHas)
(oHoBas (30HA HAYANBHOMN CTANHH HAPYIIEHHA) 30HBI.

Ilpn nepexome ot douosoit k GydepHoit 30He Bo3pacTa’o BHIOBOE
pasHooGpasue Bogopociel. 3To o6ycnoBneHo B OCHOBHOM IBYMA MPOLIECCAMH: ¢ OHOM
CTOOHBI, 3arpA3HEHME CPebl NPHBOAMT K HAPYIIEHWIO DACTHTENLHOTO MOKPOBA,
ocnaGieHHio W M3PEKHBAHHMIO IPEBECHOTO H TPABAHO-KYCTAPHHYKOBOTO APYCOB, HUTO
GnaronpUATCTBYeT pa3BHTHIO BOJOpocnefi; ¢ npyro#f — cTeneHs 3arpssHeHWs B
GydepHoli 30He He NOCTHraeT 3HAYeHHH, MPENATCTBYIONIMX BEreTALMH MOYBEHHBIX
sofgopocneif. B MMNaxTHOH 30He, B YCNOBHAX CHJIBHOIO 3arpA3HEHHA, NErpajalHy
noYBsl W THOENH BBICIIMX pacTeHHil, (OPMHpPYIOTCA MPHMHTHBHBIE ANBIOLEHO3BI C
obeHEHHBIM BMIOBBIM COCTABOM, HMEIOIIHM MHOrO OOIIEro ¢ HHWIMAIBHBIMA
ATLTOrPYNMHPOBKAMH TpOMBIILIeHHBIX oTBanoe (KabGupos, 1990, 1997a; CrenaHos u
., 1992).

Hcenenosanua B 30re KapaGamckoro mMezeniaBwibHOro koMGHHaTa rocne ero
nepenpounupoBanna (Hadaroro B 1990 r.), BeINONHEHHBIE acmHpaHTKOH kad.
Goranuku E.A. Tlpowxuno# (1997) no3ssoawiH BHIABHTH NPOJOJKHTENBHOCTH
COXpaHeHHA TOKCHYECKOTo MNeHCTBHA TAKENBIX METAUIOB Ha BoJOpochH. Beimo
YCTAHORNEHO, YTO JUIA BOCCTAHOBJIEHHS ANbro(iopsl 3arpsa3HEHHOro paloHa 10 ypOBHS
(oHOBO# 30HBI, MPH YCIOBHH CHIMKEHHA TOKCHUECKON Harpy3ku, HeoGXOmMM mepHON
Gonee 5 ner. B To ke BpeMA, OTMeHANOCh HEKOTOpOE YBENHYEHHe BHIOBOTO
pasioobpasua Ha Gmwkaimmux Kk koMOMHATY NPOGHBIX TUIOANKAX. DTO YKa3biBaeT Ha
HAYAT0 Mpollecca BOCCTAHOBNEHHA aBTOTPogHOro Gnoka 3KOCHCTEMBI moche
nepenpodunrpopanns  komGuHata. OnpeneneHsl cyGnetanbHble W JieTanbHble
KOHUEHTPaLHH PALA TAKENbIX METAINOB JUTA GOMBIIOTO YHC/IA NOYBEHHBIX BOAOPOCHEit.
Omucana snudmuTHas anerodnopa koncopumit Gepess: (Betula pendula) B paiione
[OkHOro Ypana W HMccrefoBaHa NMHAMHKA M3MEHEHMA BH/IOBOTO pa3Hoobpasus IToi
IKOIOTHYECKOH ATbrorpyNnAPOBKH MOA BIHAHHEM a3POTEXHOrEHHOTO MOMHMETALTHYE-
CKOTO 3aTPA3HEHHA.

[Monyuennsie E.A. TpomkHHOH AaHHBIE MO NETANBHBIM [IS AIBIOLEHO30B
KOHLUEHTPALMAM THKENbIX METALIOB OKasaiuck B 1,5-10 pas Hmke CyuUIeCTBYIOUIHX
CaHHTAPHO-THTHEHHYECKNX MpeaenbHO-A0mycTHMBIX KoHueHTpaumit (TIJIK) mmxensix
METALIOB B MOYBaX. DTO yKasbiBaeT Ha HEOOXOIMMOCTH MEPECMOTPA HOPMATHBHBIX
noxasarenedt ITJK. IlpeanokeHo co3faTh HOPMATHBEI 3KONOTHYECKHMX TMpENETbHO-
IOMYCTHMBIX ~ KOHUEHTpauuit  Takensix metawion (OITJIKT™M) Ha oOCHOBaHMH
nokasarenedf BHIOBOrO pa3sHoOOpasHs anbroLCHO30B. BbiABIEHAa BO3MOXKHOCTH
HCMONB3IOBAHHA  IMAQHTHBIX  ANTLrOTPYNNWPOBOK B LEMAX  MOHHTOPMHIa M
akonormueckoi sxcrnept3bl (Tpomkuna , 1997; Kabupos, [Tpomkuna, 1998).

HMayuenuwe mnouBeHHBIX Bomopocneii B okpectHocTax Benospckoit A3C
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MOKa3ano, YT0 B HOPMATLHEIX YCNIOBHAX PaJHOAKTHBHOE 3arpA3HeHHe, 00YyC/IOBIEHHOE
paGoTofi aTOMHBIX MIEKTPOCTAHUMM, He BHI3HIBACT WIH BBI3BIBACT HE3IHAUHTE/bHEE
H3MEHEHNA B AIbTOPYNNHPOBKAX OKPECTHBIX TeppHTOpMii. I'pynnHpOBKM NOYBEHHHX
Bofiopocnelt B patione YepHoGbutsckol ADC (yepes 2-3 roaa nocsne KaracTpoghi) Hi
paccTosHHH 5-40 KM OT LIEHTpa 3arpA3HCHHA HMENH THIMHYHBIE YEPTH anbroCHHy3Hi
necHsIx ¢urToueHo3os. Ha paccrosnun 1,5 KM OT HCTOMHHMKE 3arpA3HEHHA BHI0BO
pasHoofpasue Bomopocne# pesko Bospocno (KaGupos,19916; Kabupos u ap., 1991;
CrenaHoB ® np., 1994). DTo CBHIETENBCTBYET O BBICOKOH YCTOHYHMBOCTH MHKDO-
CKOIMHYECKHX MOYBEHHBIX BOAOPOC/EH K BHICOKHM J103aM PaHOAKTHBHOTO 3AIPA3HEHHL.

OO6uHe 3aKOHOMEPHOCTH POPMHPOBAHHA H GYHKIMOHAPOBAHHS
ANLrorpynNHPOBOK AHTPONOrEHHBIX IKOCHCTEM

Ha ocHoBanuH CcOOpPaHHOrO W MNpOAHAJTH3HPOBAHHOrO MarepHana bl
copMynHpoBaHsl o6lIME 3aKOHOMEPHOCTH (HOPMHPOBAHMA H (YHKIHOHHPOBaHH:
ATBrorpyNNMpoOBOK AHTPONOreHHbiX 3kocHcTeM (Kabupos, 19916, ).

TMon neficTBHEM aHTPOMOTeHHBIX (AKTOPOB B 3IKOCHCTEMax Hapamy ¢
HETPOHYTBIMH YYACTKAMH, Ilé COXPAHAIOTCA ECTeCTBEHHblE OHOTONBI, BOIHHKAKT
HOBBIE, AHTPONIOreHHO- OOYCIOBIEHHBIE MECTOOOHTAH)A JUIA NOYBEHHBIX BOJOPOCHEH.
370 NMPHBOAHT K YBENMHYEHHIO - M [-pasHoobpa3na anbrocHHy3Mit M ajbroweHo30s.
CreneHb yBelH4€HMA BMAOBOTO pa3HooOpasua Bojopocnedl Ha  HApYIIEHHbIX
TEPPUTOPHAX MOMKET ObiTh JOBOJILHO BBICOKOH. IToBbileHHe BHIOBOro pasHooGpaini
HabmiofaeTcA TMpH oOnpelencHHON CTeneHH HapymieHHOCTH naHawadTa. B skonorun
CYIWIECTBYET  IMNOTE33a  (NPOMEXYTOYHOrO  HapyIIeHHA», COFNMACHO  KOTOpoi
MaKkCHMATbHOE Pa3HooGpasHe COXPaHAETCA NpH CpeaHell HHTEHCHBHOCTH BO3JCHCTBHA
Hapymaiommx ¢akropos (Omym, 1986). Takoe cpeaHee HapyumeHHe HaGmomaertcd,
HanpuMep, B TaKk HalbiBaeMol OydepHON 30He OKOJIO WCTOMHMKA 3arpasHenus. [Mpu
Gonee  CHABHBIX  Hapy HHaeTCA  yMeHblIEHHE  (IOPHCTHYECKOM
pa3nooOpasus (3a CYET HEeYCTOHUMBBIX BHJIOB, KOTOPHIE (MOKMAAIOT) COOGLIECTBO B
pesynbTaTe rubenH HIH MEpexofa B HEAKTHBHOE COCTOAHME) M KOJIHYECTBEHHOTD
Pa3sBHTHA NOYBEHHBIX BOJOPOCIEH.

Tepputopus JuoGoro nawmmadra nocToAHHO oboramlaeTcs 3auaTKami
MOYBEHHBLIX BoOHOpocneH, GONLIIMHCTBO M3 KOTOpLIX, momae B HeGnaronpuaTHbie
ycnoBHsa, Noru6aer MWIH OCTAaeTcA B HEaKTHBHOM cocTosHHH. [Ipn H3MeHeHHH
IKONOTHYECKOH CHMTYalMH 3a CYeT NPHPOINHBIX HIH AHTPONOreHHBIX (PAKTOPOB OHH
HAYHHAIOT BEreTHPOBATh H, COBMECTHO ¢ a0OPHIEHHBIMH BHAAMH, (JOPMHDYIOT HOBbIE
ILTOrPYNMHPOBKH, KOTOpble MO  (IOPHCTHYECKOMY COCTABY OTIHYAIOTCA 0T
3oHabHbIX. HanpumMep, B cochskax okono Pedruncko#i FPIC Ha ydacTkax ¢ BBICOKOH
AHTPOMOreHHON HarpyskoH ofHapyXHBanHch cuHelenewble: Nostoc linckia,, N. muscorum,
N. punctiforme, Phormidium autumnale, Ph. foveolarum, Plectonema boryanum w npyrue,
OTCYTCTBOBABIIHE B albrOrpyNIHPOBKax (OHOBBIX TeppHTOpHii. B HTOre Bo3HHKalOT
anbrorpynnupoBKH, He XapakTepHsle WA NaHHoro nanamadra. Tak, B pasTHYHBX
HeTenoObBAIOMX  palioHaX JIECHOM 30HBI HA TePPHTOPMAX C  TeXHOTEHHBIM
3acoNeHHeM (opMHpoBanHMck cooflecTBA MO4YBEHHBIX Bogopociei, CXoIHbE ©
TbrorpyNNHPOBKAMH THHHCTLIX MYCThIHb «TakbipoB» Cpenmneit Asun (Tomnepbax,
1lituna, 1969). [losBieHne ATHNHYHBIX» ANBIOrPYNNHPOBOK NPHBOJMT K BO3PACTaHH
MO32HYHOCTH CO00IIECTBA MOYBEHHBIX BOAOPOCEH B HAPYLIEHHBIX IKOCHTEMAX.
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IMon neficTBHEM AHTPOMOreHHBIX (AKTOPOB MPOMCXOAHT  JHTPECCHA
(uTOLEHO3a. YMeHbIIAeTCA BHAOBOE pasHoobpasue, MPOOYKTHBHOCTb, APYCHOCTh:. B
YCNOBHAX CHILHOTO TEXHOTEHHONO BO3NEHCTBMA JpEBECHAA H TPABAHO-KYCTAPHHKOBAX
PACTHTENLHOCTh MOrHGaeT, OCTAIOTCA HEKOTOPbIE MXH, JTHINAHHHKH, MHKPOCKOMHYECKHE
sofopocny. JlanbHefiee BO3pacTaHWe TEXHONEHHOrO Npecca NPHBONMT K MOJHOM
rubenu  pacTeHWit ¥ BO3HMKHOBEHMIO «TexHoreuHo#l mycteinm», Ha done atux
MPOLIECCOB CYKIECCHIO MOYBEHHBIX BOJAOpOCHelf MOXKHO MpencTaBHTh B Buae obmeit
cxembl (cM. Hike). I'padHyeckn oHa HMeeT BHI OJHOBEpIIHHHON KonokonooGpazHo#
kpuBoit. KonokonooGpaskas ¢opMa H3MeHeHHMH QuiopHCTHUecKOro Gorarcrsa 4acTo
HaGMOMAETCA NMPA 3apACTAHHH CBOOOJHBIX (NEPBHYHBIE CYKUECCHH) HIH OCBOOOIMBLIMXCH
(pTOpHuHBIE CyKueccHH) TeppuTopwit (YurTekep, 1980). Peaxipno amerorpynnupoBok Ha
JarpA3HEHHE MOYBbI MOXHO pastuTh Ha Be dassl (Kabupos, 19916).

Tepsas asa (necneumduyieckas peakums). Xapakrepusyerca ocnaGreHuem
HIH NOJHBIM MO/IAB/IEHHEM Pa3BHTHA JKEJTO3ENEHBIX BONOpOCeH, HE3aBHCHMO OT THNa
JATPA3SHEHHA.

Bropas ¢asza (cmeumduueckas peakuma). Ha pawmol ¢asze wabmopaetcs
NOJABJIEHHE WIM YCHIEHHE onpefeneHHoH (MHAMKATOpHOM) TIpynnbl MOYBEHHBIX
BOJIOpOCHEH, H3IMEHAETCA COOTHOIIECHHE OCHOBHBIX HX OT/IC/IOB, YTO NO3BONAET CYAHTH O
XapakTepe M CTeNeHH 3arpA3HeHHsA nousbl. [TPH TEXHOrEHHOM 3aCOJICHUM, 3arpA3HEHHH
BbI6pOCAMH LIEMEHTHOTO H THIICOBOTO MPOH3BOICTBA, BHECEHHH B MOYBY MOJHMEPOB
NPOHCXOAMT UMAHO(HMTH3AUMA ANBrOrpyNNHPoBoK. [IpH TOAKACIEHHH TOYBBI,
JATPASHEHMH €€ THKEJIBIMH METAUIAMH, He(ThIO, HEKOTOPHIMH HedTempomyKTaMmH,
NOBEPXHOCTHO-AKTHBHBIMH  BEIIECTBAMH  HaOmonaeTcA  XnopodHTHIauMA H
GamwunspuduTusaina  (MPeUMYIIECTBEHHOE pa3BMTHE JIMATOMOBLIX BOJAOpOCHEi)
ATBrONPYNMHPOBOK.

Ob6masn cxema cyx 6 ™ X p i noa aeiicTeHem
AHTPONOreHHbLIX GaKTOPOB

[ ANbLrorpynnup HeHapy TeppuTOpHil ]
O6orauienne BHAOBOrO COCTABA ArALIOrPYNMHP 3a cueT H Mepexona BHIOB ~
PEHTOB W3 HEAKTHBHOTO B BEreTHpylOlee

Beinanenue u3 AnbropynmHpoBOK BHAOB, YYBCTBHTENRHKIX K Bo3neficTanIo AHTPOMOreHHbIX
$axTopos (Mpexae BCEro KEATOIENCHBIX), BOIPACTAHHE NIOH CHHEIENEHBIX, JENCHBIX,

JHATOMOBBIX Bojopocne#
U
[ Lleno cuuesenensix Llewo3 senensix Bonopocaer Llenos anatomosbix |
Bogopocaei pocaed
U

Karaueno3, cocTosumHil H3 HeGObLIOrO KONHYECTRA YIHETEHHBIX, YACTO Ae(hOPMHPOBAHIBIX H
HENPHIONHBIX ANA BHAOBOH HACHTHOHKAUMY p H
U

I TexHOreHHas MyCTHIHA ]
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Bererpys B MECTOOOMTAHHMAX, B palIHYHOH CTEMEHH NOIBEPHKEHHBIX
AHTPONOrEHHOMY BO3NEHCTBHIO, MOYBEHHBIE BOJOPOCTH PEATH3YIOT OMNpENENEHHYH
KH3HEHHYIO CTpatermio. Ha HavanbHON CTA/MA 3apacTaHWs TEXHOTEHHBIX CYGCTPaToB,
NpH  OTCYTCTBMH BBICIIMX pPacTeHWH pa3lBHBAIOTCA TNaTHEHTH 3KoTomuveckwe, C
MOAB/IEHHEM BBICIIMX PACTEHHH H POPMHPOBAHHEM (PHTOLIEHO3a MPEHMYLIECTBO HMEKOT
BOJOPOCAH CO CBOHCTBAMH MATHEHTOB (HTOLEHOTHYECKHX, KOTOPHIE 3ace/AlT
MOXOBYIO [IEDHHHY, TIOAKPOHHOE MPOCTPAHCTBO NepeBbeB, OMaj, MO9BY MoJ omajoM. B
aNbrorpynnUpoBKax B BHAE MOKOAMMXCH CTA[HH NOCTOSHHO NPHCYTCTBYIOT BONOPOCIH,
KOTOpbIe MOXKHO HA3BaTh JIOXHBIMH JKCIUIEpEeHTaMH. [IpH HIMEHEHHH SKONOTHHECKAX
yCnoBHit OHM CrOcOGHBI GBICTPO TMEPEXOANTH K BEreTallMH, MOMIEPKHBAA TEM CAMBIM
CTaGHIBHOCTE ANTBIOrPYNINMUPOBOK.

Ponb snnupuuleli noaepxkaHHH YCTOHYHBOCTH HA3EMHBIX JKOCHCTEM

OkocucTeMa, Kak CIOXHAA HepapXxHYeckas CHCTEMa, MMeeT uenbiif Habop
MEXaHM3MOB NMPOTHBOEHCTBUA ee paspymieHnio. CBoil BKIaj (Ha pasHbIX YPOBHAX) B
nojiepKaHHH CTabHIBHOCTH IKOCHCTEMBI BHOCAT H MOYBEHHbIE BOIOPOCIIH.

Op 3 it yp CTabHIBHOCTE CHCTEMBI CBA3AHA C YCTOWYHBOCTHIO
K BHEIIHHM BO3JcHCTBHAM OTHENBHBIX €¢ 3MeMeHTOB. OlEHMBAA € ITHX NO3IHLMN
YCTOHYHBOCTb MOYBEHHBIX BoAopocneli kK HeGnaronmpuATHRIM (akTopam, HeoOGXomHMO
OTMETHTB CIEIYIOIIHE HX NPHCNOCOOIEHHA K BBIKHBAHHIO B SKCTPEMATBHBIX YCIIOBHAX:
(uznonoro-GuoxMMuUecKHe OCOGEHHOCTH TPOTOIUIACTA; YTONLIEHHE  KJIETOUHO
oGonouxy; 06pa3oBaHMe M YTOJIUIEHHE CHM3HCTBIX KamnCysl, 4exJos, O0OBEpTOK;
H3IMeHEHHE pa3sMepoB KIeToK; «yberanne» 3 HeGnaronpHATHBIX MecToOOHTaHH.

Honyasyuonnsiii yposens. IlousenHbie BOAOPOCHH B MPOLIECCE 3BOIOLHH
npHcnocabnHBalOTCA K YCNOBHAM KOHKPETHOTO MECTOOGHTAHMA, HWTO MO3BOJNAET HM
MPOTHBOCTOAT JUIHTEILHBIM H3MEHEHHAM CPE/ibl MyTeM BIPaGOTKH YCTOHUHBBIX (opM.
B pe3synbTaTe 3TOr0 CKIaNBLIBAIOTCA 3KONIOMMYECKHE NOMYJIAIHMH, OTIHYAIOMHEC pasHoil
yCTOHYHBOCTBIO K TEM HIH HHBIM (JaKTOpaM cpelbl, PH ITOM BaKHOE 3HAYEHHE HMeeT
TaKas XapakTepUCTHKa MOMyNALMH, Kak Bo3pacTHad cTpyktypa. [lomynaumn, AMeromye
B CBOEM COCTAaBE Pa3HOBO3PacTHble 0COOH, HAXOMAIUHECA HA Pa3HBIX CTAaJMAX CBOETD
MA3HEHHOTO LHKJA, MO-Pa3HOMY PearupyioT Ha BO3JeHCTBHE IKONOrHIecKUX (axTopos
(Tonnepbax, Lituna, 1969).

Sxocucmemnsiii yposens. ITouBeHHbIE BOMOPOCTAH YYacTBYIOT B CO3JaHHH
IKOCHCTEMHBIX MEXaHU3MOB ycToiunBocTH (Kabupos, 19916, B).

1. Cosnanne BHYTpeHHeli cpeabl jKocHcTembl. Kaimas skonormdeckas
CHCTEMA CO3IAET M MOMIEPKHBAET CBOKO O0COGYI0O BHYTPEHHIOIO CPedy, KOTopai
MO3BO/NAET CHH3HTb CTENeHb BO3NEHCTBMA Ha CHCTeMY BHeWIHHMX (axtopos (Omym,
1986). B atoM npouecce y4acTBYIOT M MOYBEHHbIE BOAOpOCHH. OHH CHHTE3HPYIOT H
BBUICIAIOT B OKPYXKAIOWW Ccpelly pasHooOpasHble BelNecTBa, H3MeHaroT pH
MO4YBEHHOTO PacTBOPa, YNy4INaoT BOAHBIH peXUM M a3palMio NOYBkI, MPENATCTBYIOT e&
3po3uu. Yepes u3bupaTeNbHOE MOIJOUIEHHE M KOHLEHTPHPOBAHHE B CBOMX KJIETKAX
OTACNbHBIX XHMHYECKHX 3IEMEHTOB, B TOM YHC/IE PaIHOAKTHBHLIX, BITHAIOT HA CONEBOI
GanaHc U COCTAB MHKPOOPraHW3MOB B MOYBE.

2. YuacTrHe B Mexanuime obpaTHbix cBuleil skocucTemsl. B noanepxannn
CTabHIBHOCTH CHCTEMBI BAXKHOE MECTO 3aHHMAeT MexaHnsM oOpaTHeIX cBaleif, korna
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HaCTh CHTrHaJIOB C «BBIXOAA» IIOC'I}'IIM Ha «BXOO» H HIH ycn.nmmm' OTKJIOHEHHE
CHCTEMBI OT CTaGHIBHOTO COCTOSHMA ~— «TIONIOXKHMTENbHAs OOpaTHas CBA3bY, HIM
YMEHBIIAET OTKIOHEHHE — «OTpHIATeNbHad ofbpatnas cease» (Ywurrekep, 1980).
[TouBeHHBIE BOAOPOCTM BCTYMAKOT BO B3aHMOOTHOUICHHMA MO THITY ((XHUIHWK-XEPTBaY,
(NapasHT-XO3AMHY», KOMMEHCAITH3IMA, AMEHCATH3MA, MYTYATH3Ma, MPOTOKOOTEPaLHH H
KOHKYPEHLHH, 00pa3ys ceTh COKHBIX B3IAHMOOTHOWEHWH. B 4acTHOCTH, ¢ BBICIIHMMH
PacTEHHAMH OHH KOHKYPHPYIOT 3a 3/JIEMEHTHl MHHEDAILHOrO THTaHMA, MOCENAACh Ha
MypaBeHHHKAX, BBICTYNAOT KAk KOMMEHCANbl, B TO € BPEMA CaMH JAlOT MY H
KpOBY» JKHBYIIMM B MX CIH3HCTBIX 4eXiaX GakTepHaM H MHMKPOCKOMHYECKHM rpuGam.
Takum oOpa3somM, Mo4YBeHHBIE BONOPOCIH 3aHHMAIOT OJHY M3 sA4eeK CeTH
BIAHMOOTHOLUEHHH JKMBBIX KOMIIOHEHTOB JKOCHCTEMBI M Hepe3 MeXaHH3M 00paTHBIX
cBA3eit BHOCAT CBOM BKJIAM B MOANEP)KAHHE YCTOHYHBOCTH SKOCHCTEM.,

3. MexanusM  «H36BITOMHOCTH  (QYHKUHOHAJIBLHLIX  KOMIIOHEHTOB».
YeroifunBocTh  cHcTembl  ofecmeumBaeTcAd M «M3OBITOYHOCTBIO  (DYHKLMOHAIBHBIX
KOMIIOHEHTOBY. ITOT MEXAHH3M MOJYYH] HA3BAHHE «KOHTEHEPHYECKOro rOMOTAKCHCA)
(Yurrekep, 1980). CyTh MexaHu3Ma 3aKIIO4aETCA B TOM, YTO OIHH (PYHKUHOHATBHbIE
IMeMEHTHl  CHCTEMBI MOTYT 3aMEHATH [OpyrHe. DTO0  MO3BONAET  CHCTEMe
COOTBETCTBYIOIIMM 06pa3oM pearHpoBaTh Ha BO3MYIIAIOLIee BO3NEHCTBHE H COXPAHATH
CBOIO CTAGHILHOCTB.

B ycnoBuAX TEXHOr€HHOTO NpECCa, YTHETEHHA BBICIIMX PacTEHHi, CHHKEHHA
#X (oTOCHHTETHYECKOH AKTHBHOCTH BO3PAcTaeT Pofib TNOYBEHHBIX BOJOpOCHEl, uTO
HAXOMT CBOE OTpPakeHHe B YBENIHYEHHH HX BHIOBOrO pasHoobpasha M
KoNMHYecTBEHHOro passuTHA. Tak, okono Kapabauckoro menennasmwibHoro koMGunara,
HA TepPPUTOPHAX C YTHETEHHBIMH BHICIIHMH PAacTEHHAMH YHCIEHHOCTh TOYBEHHBIX
sonopocneit pospocna B 4 pasa, Guomacca — Gosee wem B 7 pas, nponykuns — B 8 pas,
CKOPOCTh OGHOBJIEHHA OPraHHYECKOTo BelecTsa — B 12 pa3 mo cpaBHEHHIO ¢ (JOHOBRIMH
yuactkamu (KaGupos, 19916).

BonopocnamMH cnocofHBl MHTaTbCA MHOTHE TETEPOTPO(HBIE OPraHH3IMBI
(Tonnep6ax, IlitHea, 1969). BeicTynmas Kak anbTepHaTHBHbIE NHINEBbIE OOBEKTHI,
BONOPOC/IM YYACTBYIOT B COXPAHEHHH YCTOHYHMBOCTH TIeTepOTpPO(HOro KOMILIeKca
NOYBEHHOTO HACENEHMA NMPH HENOCTATKE TPAJHLHOHHBIX HCTOYHHKOB MHIIM. B 3ToM
clydae Takike cpabaThIBAET MEXAHH3M «KOHT€HEPHYECKOTrO NOMOTAKCHCAY.

B 3xonorHH NMpHHATO BHIAENATH [OBA THMA ycToHumBocTH 3KocHcTeM (Omym,
1986): pesucTeHTHYI0 (cmocoGHOCTE oOCTaBaThCA B YCTOHYHBOM COCTOSHHH IO
Harpyskoi) H ynpyryio (criocoGHOCTB GBICTPO BOCCTAHABIMBATBECA TMOCHE CHATHA
sosMymialomero  ¢akropa). BhicoKas CONPOTHRIAEMOCTh TOYBEHHBIX BOJOpOCHeH K
HeGnaronpUATHEIM (pakTOpaM TOBBIIIAET PEIHCTEHTHYIO YCTOHYHBOCTL BCell KOCHCTEMBI.
OnroBpeMeHHO, Gnarofaps BBICOKOH CKOPOCTH pa3MHOXEHWA, NOYBEHHbIE BOJOPOCITH
ABIAOTCA COCTABHOH YacThIO €e MEXaHM3MOB YNpyroii yctoitumsocTH. B akocucremax,
JerpajHpyIOIHX B pe3ynbTaTe BO3NGHCTBHA AHTPOMOTEHHBIX (JAKTOPOB, BO3pacTaeT
HHTEHCHBHOCTb Pa3BHTHA MOYBEHHBIX BONOpOCIEH, 4TO ABNAETCA OOHMM M3 criocoGoB
noAepKaHHA CTAOHIBHOCTH aBTOTPOMHOrO KOMMOHEHTA HA3eMHBIX IKOCHCTEM,

CrieqyolIHM 3TANOM Pa3BHTHA MOYBEHHO-ANBrONIOrMYECKHX HCCNeN0BaHAH
wa kadenpe Goramuku BITIV Gyner co3maHHe KOMMBIOTepHOH 0askl AaHHBIX MO
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P.P. Kabupos

MOYBEHHBIM BOAOPOCIIAM aHTPONOIEHHEIX 3KOCHCTEM. DT0 no3sonuT paGotars Ha Gosee
BBICOKOM YPOBHe, M, NIPEXJ/e BCEro, Ha OCHOBEe MMeiomerocs GoNboro GakTHIeckoro
MartepHana paspabaThiBaTh MPOTHOCTHYECKHE MOJENH (OPMHPOBAHHA H PA3BHTHA
co0BIecTs MOYBEHHHIX BOINOPOCHEH B 3aBHCHMOCTH OT KOHKPETHBIX JKOJOMHYECKHX
cuTyauuii. B mnepcnekTHBe MOCPEACTBOM MOJETUPOBAHUA MOXHO Oyner nepeiTH K
YNpaBICHUIO ITHMH MPOLIECCAMH.

R.R. Kabirov

Bashkir State Ped: ical University, D of Botany,
3a, Oktiabrskoi revolutsii St., Ufa 450000, Bashkortostan, Russia

DEVELOPMENT OF SOIL-ALGOLOGICAL STUDIES IN DEPARTMENT OF BOTANY OF
BASHKIR STATE PEDAGOGICAL UNIVERSITY

Results of the 25 years of studies of soil algae carried out in Department of Botany of Bashkir State
Pedagogical University are p d. Main achi and perspectives of development of soil algology in
the department are discussed.
Keywords: soil algae, algology, Bashkiria, results, trends of studies, perspectives of development,

Bozoanosa A.B. Ansrodnopa necos noimel pekn Benoli // Tes. mokn. meaaynap.kond. «Mukonorns
KpHmToraMuas & B Poccun: W COBD o», CI16, 24-28 anpens 2000 r. —
CI16: Han-so CTI16 loc. xum.~hapm. akan., 2000. - C. 404-405.

Taiicuna J1.A. Bnuanne Temneparypsl Ha mopdonoruto Heterothrix exile (Klebs) Pasch. (Xanthophyta) /f
CospemeHHsie KonorHyeckhe npobnemsl: Mexsys. ¢6. Hayd. Tp. — Y¢a: Han-so BITIH, 1998, -
C. 48-52.

Taiicuna JI.A. Tonepanwtocts Heterothrix exile (Klebs) Pasch. (Xanthoph K
HOHOB // AKTyaNbHBlE NpoONeMB GHONOrHH H 3konorun: Tes. mokn. VI Monox. mayw. lum¢ -
CuikTaiskap, 1999. - C. 32-33.

Taiicuna JIA. Buonorua W sxonorus Xanthonema exile (Klebs) Silva (Xanthoph . Chr hyta):
ApToped. auc. ... kani Guon. wayk. — Yia, 2000. - 16 c.

Tonnepbax M.M., Llimuna 3.A. Mousennsie Bonopociu. — JI.: Hayka,1969. - 228 c.

Kabupoe P.P. O W mpojy H No! Bozopocneil (Ha npuMepe
Bamkupckoro [peaypanss): Astoped. auc...kann Gxon. Hayk. —J1,, 1978. - 26 c.
Kabupos P.P. B y Ha ansroropy nous // IMousooGp HBIC NP B
Y H K 3emasx b ipuH. — Yipa, 1982. - C. 168-173.

Kabupoe P.P. Ansroguiopa xenesopyansix orsanos KOskuoro Ypana // PacTeHis ¥ NPOMBIILICHHAA cpeaa. —
Ceepanosek: Ypanl'V, 1989a — C .66-74.

Kabupog P.P. OcobennocTH anbroduiopsl NPOMBIHLICHHBIX I/ ACHHE Ha
npomsimnesssix orsanax Mpeaypanss u KOxuoro Vpana. — Ya: BHL{ YpO AH CCCP,19896. —
C. 3241.

Kabupos P.P. T\ 1e P Py 1O%noro Ypana // Borau. xypH. — 1989s. - 74,
Me2. —-C.208-216.

Kabupos P.P. AnerocuHysnn [Owmoli Taiirm W mX B Op npoMi
TeppuTophn // Tam xe. — 1990. - 75, Ne 12. - C. 1717-1727.

Kabupos P.P. Bc KYJIBTYp POCACH NPH  NPOBEACHHK
KO i p /l OuepkH 1o IKonorwyeckol amarvocTrke: C6. Hayy. Tp. —
Crepunosex: ¥YpO AH CCCP, 1991a. - C. 101-112.

Kabupos P.P. Tl ie P nanamadgTos: AsToped. AMC. ... MOKT. Guon. Hayk. —

CII6, 19916.- 35 ¢.
470



! ux

Katupos P.P. Pons P B MoK y ™ i
Ansronorus, — 1991e, - 1, Ne 1. - C, 60-68. 5

Kabupos P.P. Aner < P e acneKTsl) //

Tam ke, - 1993, - 3, Ne 3. - C. 73-83.
Kabupos P.P. AnkrocuHyun XBoHueiX fecos B paHone komGunara “Cepeponukens” (Konsckud n-os) /
Jecopencuue. — 1997a. — Ne 3. - C. 33-39.

Kabupoe P.P. Yuactie p B np topmmp pi P Ha
otsanax Kaw A y ro P (KAT3K) // Dxonorus. — 19976. —
Ne 3. -C. 218-220.

Kabupos P.P., Munubaes P.I'. O snuannn penseda Ha 0cob H NPOCTp ) pacnp
noyseHHBIX Boaopocneit // Botau. xypH. — 1976a. — 61, Ne 3. - C. 373-377.

Kabupos P.P., Mi P.I. O« H i H P i B cepoit necHol
nouse Bamxupexoro [Mpenypanea // Hays. noxn. seicm. mk. BHoj. HaykH. — 19766, — Ne 11. —
C. 114-117.

Kabupos P.P., Mi P.I. W noaxoaa bpayH-Braske npH HIyYCHHH MOYBEHHBIX
AILIOLCHOI0B PEYHBIX NOHM // DNOPHCTHYHECKHE KPHTEPHH NPH  KIACCHOUKALIMH PACTHTENBHOCTH:
Tes. noxn. VIB . COBEML. N0 K ¢ pacTuTensHocTH. — Yia, 1981. - C. 166-167.

Kabupos P.P., Munubaee P.T". HedTH Ha 1€ BOJIOp 1 T -1982.-Nel.—
C. 86-91.

Kabupos P.P., Ilpowxuna E.A. K Bonpocy o6 IKONOTHYECKOM HOPMHD
metannos B nouse // Cosp IKOJIC pob. Mexkeys. c6. nays. 1p. — Ya:
Bamkup. neauHcTHTYT. — 1998, - C. 6-11.

Kabupos P.P., C H.B. Tk p rop rasonos (Ya, Bamkoprocran) // Boran.
HKypH. — 1997, - 82, Ne 3. - C. 46-57.

Kabupos P.P., X PX H BEHHBIX ANBrocHHy3KiA NOAMEHHBIX TIOYB
NpH AHTPOTONCHHOM 3arpasHeHuH // Tam xe. — 1987. — 72, Ne 8. — C. 1060-1065.

Kabupos P.P., Xc P.X. Ansronor METOA OUEHKH TOKCHYHOCTH MOBEPXHOCTHO-AKTHBHEIX
BemecTs // H G TOpHHT. — M. Hayka, 1991. - C. 282-285.

Kabupos P.P., Illurosa H.H. TlouscHHMC BONOPOCTH CBANOK H MOMHTOHOB TBEPABIX GLITOBBIX H
TIPOMBILLIEHHBIX BY KPYTIHOTO Ty 0 ropoaa // Dxonorus. — 1990, —
Ne5.—-C. 10-18.

Kabupos P.P., llurosa H.H. CooGumectsa no ixX p Ha PPHTOP p X

npeanpustHi // Tam xe. - 1994. - Ne 6. - C. 16-20.
Kabupos P.P., Cmenanos A.M., Heprenskosa T.B. YcTORMMBOCTE NONynAumMi MOYBEHHBIX Bojopocne K
PATHOAKTHBHOMY 3arpA3HEHHIO // Anbronorus, — 1991. -1, Me 4. - C. 51-57.

Kabupos P.P., C) H.B., Xaiify JI.C. Bui a) Bpayn-
Bnaske. — M., 1999. - 35 ¢. Jlen 8 BHHHTH 31.03.99, Ne 1014-B99.
Kabupos P.P., Xasunosa P.X., Xasunos P.X. ZBYX CHHBIX MOBEP KTHBHBIX
Ha Mo! p !l Teopus u HOBBIX

ysenudeHua Hedreotnaun. — Ya, 1980, - C. 138-140.

Kabupos P.P., Xasunosa P.X., Xycaunos 3.M. H3yneHue rpaHHil YCTOHYHBOCTH MOYBEHHBIX BOJOpOCICH K

p # Anbronorua. — 2000. - 10, Ne 2. - C. 168-173.

Odym FO. Sxonorus: B 2-x T. -~ M.: Mup, 1986. - 328 c.

Ip EA B THKEABIX. Ha Ba W INHGHTHBIX BOROpOCHeH:
AsToped. auc. ... kana. Guon. Hayk. - Yia, 1997.-20 c.

Cmenaros A.M., Kabupos P.P., Mycaee E.K. CocrosHHe CHHY3HH MOYBEHHBIX BOAOPOCHCH NECHBIX
JkocHcTeM B paflone YeproGeinsckoit ADC // Botan. iypH. — 1994. - 79, Ne 3. - C. 56-61.

Cmenaros A.M., KaGupos P.P., Yepnenvxosa T.B., Caosixos O.®., X I'M., Hexy ac,
B O.B., b JILA. K IKONIOTMYECKAA OLEHKA TEXHONCHHOrO BO3ACHCTBHA
HA IKOCHCTEMBI I0oKHOM Tafirn, — M.: LIEITJI, 1992. - 246 c.

Cyzauxoea E.B. CKOpPOCTh BOCCTAHOBNEHHS ANbIOLCHO30B HA rapsx // CoBpeMEHHBIE JKONOTHYECKHE
npoGnems: Mexsys. ¢6. nay4. Tp. — Ydpa: Han-so BI'TIH, 1998. - C. 65-72.

Cyeauxosa E.B. Bnuanne BuITAMTLIBAHKA HA anbroduiopy nous cocsosoro neca: Tes. sokn. [ Mexaynap. koud.
WAKTY oM ankronorH: // Anbronorua. — 1999. -9, Ne2. - C. 139.

471



P.P. Kabupos

Cy EB. B pekp Harpy3kH Ha coobi pocneit: AsToped. aHc.
.. Kann. Guon. wayk. — Ya, 2000. - 19 .

Cyxanoea H.B. Tl P rof Astoped. amc. ... K.6.1.— Yia, 1996.- 21 c.

Cyxanoea H.B., Hub AP, Ci no P yp p ppHTOpHi
Bamkupcxkoro Mpeaypansa (Poceus) // Ars .~ 1997. -7, Ne 1.~ C. 18-29.

Cyxarosea H.B., ® V] A.H., Xaub JAC. BOJIOPOCH NOYB FOPOACKHX Napkos //
Tourosenenme. — 2000. — Ne 7. - C. 840-846.

Cyxanoea H.B., 3aiyes I'A, Kynazun AIO. b @A Mukp p
KOPHCHACHIMEHHLIX CJIOCB MOYBBI XBORHBIX HACHKACHHA (npombiumicHHas 3ona, r. Yoa) //
IKONOTHYECKHE NP b1 COBP : Mexay3. ¢6. nayw. 1p. Y. II. - Y¢a: Han-so BI'TIY,
2001. - C. 201-211.

Vi p P. Coobmectsa u —M.: Mporpecce, 1980. -227 c.

D, AH. K coCTaB H XApaKTEPHCTHKH rpyrmllpnlmr JAHATOMOBBIX
soaopocneit nous Bawxoprocrana // Dkonoruueckue npob: Pecny6! P
Mexsys. ¢6. nays. 1p. — Ya: Hax-so BITIH, 1997. - C. 315-322.

Gasymunosa AH. Ixonoro-d paTef X BoIOp
1Oxnoro Ypana: Amped: auc. ... k.6.0. - Ya, 1999. - 17 c.

L AH. B P BEIUICCTB HA TBa p
HIIAB // Dxonoruueckue npob: i COBP H: Mexksys. ¢6. mayw. Tp. Y. I. - Yda: Hin-so
BITIY, 2001. - C. 148-152.

@, o A.H., Kabupos P.P. ¥\ b P (Bacillariophyta) x

BHIO TRKENBIX A Ha. - 1999. - 9, Ne 1. - C. 30-34.
Xe PX. Tk c p xaK $aKTop noasepRKaHua c'nﬁmlimcrn HABEMHBIX KOCHCTEM B
EHHOrO Np /] Pecry6: BamkoprocTau:
Mmys 6. ﬂa‘y‘l Tp. — Yoa: Hax-so BITIH, 1997.-C. 300 306.
X PX, Xe M., Kabupos P.P. DKOTOKCHKONOrMYECKas OLCHKA MCNOMBIYEMBIX B
¢ penap Vi pob.
cospemerHocTH: Mexsy3. ¢6. Hay4. Tp. — Y. 1. - Ya: Han-so BITIV, 2001. - C. 152-160.
7 JA.C. Tk P PHYP! K 6

pacTennit // COBPEMCHHBIC IKONOTHUECKHE MPOGICMBI: Mmys ¢6. Hayy. Tp. — Yq;a Han-s0
BI'TIH, 1998. - C. 52-58.
Xaﬁﬁymnm J1.C. ®nopam r. Cuban u ero okpecTHocTel: Astoped.
. k6.0 — Ya, 2000. - 19 ¢.
Xau&yuunaa‘? C Cyxanosa H.B., Kabupoe P.P. Hcnons3osanue MeTona Bplyn-ﬁnme npu aHamie Gnopst

3aypansa (Poccun) // Axt P i ATBrONOrHM:
Tes. poxn. 1l Mﬂmﬂp xond. (Kues, 26-28 mas 1999 r.). -~ K.: Hu 'rﬁunlmlu 1999. - C. 148.
Xawucnamosa I'M., Kabupos P.P.. X P.X. Tosep )-aKTHBHBIC BEIICCTBA B HAIEMHLIX
axocucTemax. — Ya: BHL| YpO AH CCCP, 1988. - 143 c.
1L HA. Tl P xBofHbIX necon KOxuo-Ypansckoro // Buop Gp
H Guopecypest Ypana n conp HBIX TeppHTOpHH: Mar. 1p. Kok, — OpenGypr, 2001. - C. 50.
L1 H.A. Ansi THNOB iEca Cp nosca ropHo-necHolt 30u6 Kkuo-Yparsckoro

sanoseannka: Astoped. mnc. ... k6.1 — Yia, 2002. - 18 ¢c.

Ilmuna 3.A., lonnepbax M.M. Sxonorus nousenHsix sosopocneii. — M.: Hayka, 1976. - 144 ¢.

Kabirov R.R. Sukhanova N.V., Bogdanova A.V. Khaibullina LS. Shmelev N.A., Sugachkova E.V.,
Fazlutdinova A.L, Gai:ma L.A. Influence uf ion on algophlora of the forest societies (South
Ural region) // Biodiversity and d of in North Eurasia. Doc. int. conf.
(Novosibirsk, 21-26 Aug., 2000). — Novosibirsk, 2000. - P. 100-102.

Monyuena 01.04.03
Moanwcana s nevars H.B. Konnparsesa

472



