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THE EFFECT OF SEX, STAGE OF GONAD’S MATURITY,
SHORT-TERM STARVATION ON THE CHARACTERISTICS
OF THE ANTIOXIDANT SYSTEM OF PSETTA MAXIMA MAEOTICA

L.V. Golovina, O.L. Gostyukhina, V.E. Giragosov, A.N. Khanaychenko

The activity of glutathione peroxidase (EC 1.11.1.9), glutathione reductase (EC 1.6.4.2) and catalase
(EC 1.11.1.6) and level of reduced glutathione and TBA-active products in liver, gonads, gills, red and
white muscles of the mature Black Sea turbot have been determined in the spawning period. The
dependence of the balance between antioxidant activity and lipid peroxidation from tissue’s kind, sex of the
fish, stages of gonad’s maturity (the males and females of V and VI stages have been compared) and
mobility have been shown. Short-term starvation (from 3 to 8 days) has led to fluctuation of parameters
investigated in some tissues, however the buffer capacity of antioxidant system on the whole was high
enough.

Key words: antioxidant complex, lipid peroxidation, flounder, Psetta maeotica, tissue peculiarities,
spawning, males, females, stages of gonad’s maturity, short-term starvation, Black Sea

KU3HEHHBIE CTPATEI'MHA MIHAHOK B COOBHIECTBAX IIEPU®UTOHA

onrape B.H.
Joonozuveckuit uncmumym PAH, Ynusepcumemckas nab, 0.1, Canxm-Ilemepoype, 199034, Poccus,
e-mail: gontarvi{@gmail.com

Miuanku, Kak opraHHsMbl - oOpacTaTelH, 4acTO MIPalOT BaXHYH pojie B coobimecTsax
nepu(hMUTOHA W IIHPOKO PAacHpOCTPaHeHbl KOHTHHEHTAIBHBIX BOJ0OEMaX. B NpecHOBOAHBIX BOJOEMAX,
Kak npasuo, 3T0 npeacrasutenu Phylactolaemata, xots MoryT Berpeyarbes Buiel Gymnolaemata.
MILaHKH BCTPEYaloTCs MOBCEMECTHO B MPECHBIX BOJAX, 33 HCKIIOYEHHEM MOJAPHEIX PerHoHOB. OHK
MOTYT XWTh B BBICOKOTOPHBIX 03epax, B O4eHb MEJIKOBOJHBIX MPyJax M py4YbiX Ha paBHHHAX H B
ray6unax Gonelumx osep. B npecHsix BojloemMax Haubonee HMPOK IKONOrHYECKHH CIIEKTp y Haubonee
npuMHTHBHEIX (uiakTonemar (ppenepuuentua). [TnroMareuinisl M KPHCTATE/LUIMAbLI BCTPEYAOTCA
yaie B HeOONBIIMX XOPOIIO NMpOrpeBaeMbIX Bojoemax. ['MMHOJEMaTHBIE MIIAHKH BCTPEYAKOTCH B
MOPCKMX, 3CTYAPHBIX W COIOHOBATOBOAHKIX BOJ0OEMAX, a TAKKE HHOTJA B NPECHOBOAHBIX YCIOBHAX.
BoNBIIMHCTBO MUIAHOK NPeANOYHTAIOT MPOTOYHBIE A3PUPOBAHHEIE BOXOEMEL. B pasiHyHBIX yCIOBHAX
CYNIECTBOBAHMS MIIAHKH MNPEICTaBIAIOT BAXKHEI KOMIIOHEHT NEpH(HTOHA, HEPEAKo oOpasys
MIIZHKOBBIE MM MilaHKO-TyOKoBEIe coobuiectBa, Ha paccenenHe W pasBHTHE MINAHOK BIHAKOT
xapaktep cyOcrpara, TeueHHs, TeMII€paTypa, YHMCTOTAa BOJbI, OCBELIEHHOCTh, COCTaB IMHILEBBIX
pecypcoB. Bzaumomnusnme 5THxX (akTopoB cozjaer pasHooOpaszHe KH3HEHHBIX (OPM 30apHes
muraHok. KonmoHuu mmiaHok pasnwdsbel 1mo gopme, pasmepy M Becy. KonmoHum xapakrepusyrorcs
30apHATBHBIM TOJH(OPMH3MOM HacTO B Mpelenax OJHOTO H TOTO e BHAA, YTO ABIAETCA peakiHe
Ha H3MEHEHHE IKoorueckux ycnosmil. Ha GopMy konoHuM BIUSIOT TAK/KE BO3PACTHBIE H3IMEHEHHA.

MiaHkH NpeAcTaBieHbl MO0  KOJOHWAMH, 00pasylolUMHCA  [OYKOBaHHEM, JIHOO
MOKOAIUMHCH CTaAMsIMH - cratobnactamu Win rudepnakynamu. Komonusm Phylactolaemata
CBOWCTBEHHA CHIbHAAd M3MEHYMBOCTH 303pHEB, MOITOMY Hapany ¢ GOpMOH KOIOHHM /s
onIpejIeNieHHs UCTIONB3YIOT craTobnactel. CraTobnacTsl jlearcs Ha ceccobOnactel u (pubractel. Y
Paludicella o6pasyroTcs, Tak Ha3sIBaeMble, HHKAICYIMPOBAHHEIE TTOYKH. ¥ MHMHOJIEMATHBIX MITAHOK
Paludicella w Victorella ofpasyioTcs Taike HACTOALIME 3HMYIOUME NOYKH-THOepHAKynbl. Y
Phylactolaemata opMupyroTcsi BHYTpeHHME MouKM—cTaTobacTel. [Ipu NosoBOM pasMHOMEHUH
rEMHONEMAT M (GHIAKTONEMAT TMOABNAIOTCA  CBOOOJHONJIABAIOIIHE JIMYMHKH, KOTOpbIE Y
Phylactolaemata He ABIAKTCA JUYHHKAMH B I0JHOM CMBICJIC 3TOrO CJIOBa, TaK KaK YKe Ha paHHHX
CTAJIMAX TPeACTAaBNAOT coGOH ManozooMaHbIe KONOHMH (32 HcKkmoueHueM Fredericella). U
cTaTOGIACTOreHES, M MrAMETOTEHES IPOTEKAIOT B KAHATHKE, H B Ha4aune J1eTa NPOHCX0AUT o0pa3oBaHHe
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rameT, a 3aTeM HauHHaeTcs obpazoeanue cratobnacroe. [To-suauMoMy, cOXpaHeHHe raMeToreHesa B
9TOM C/iydae HeoOXOAMMO € TOYKH 3pPEHHsl T'eHeTHYEcKoro oOMeHa MeXIy KOMOHMAMH U
nonynsuuamu.  Jluuunku  Phylactolaemata xapaxrepusyloTcs paHHHM — Hauanom  Decnonoro
pasmHoxenns. ITo cymectBy, nuunHka Phylactolaemata ecTe ceoOoaHOIIaBaKOLIAs aHLECTPyna, a B
TEX CAy4adx, KOTAAa eCTh HECKOJBKO MOMHIMHA0BE—MAalIeHbKas KOJNOHHs, KOTOpas NMOTOM Y HEKOTOPBIX
BHIIOB NpHKperuifeTca K cyberpary, a, Hanpumep, y Cristatella naet nayano cBobOIHO ABHKYIIEHCH
komoHHH. COOTBETCTBEHHO, aKT MPHKPEILUIEHHS MOXKHO paccMaTpHBaTh KaK pPeKanuTyIsLHio
npeakosoil Gpopmbl KonoHMK. O PEKAMHTYISAIHH TAKKe CBHIAETENLCTBYET HCIO/L30BAHHE running
strategy y MHOTHX NpHKperIeHHbIX kononuil Phylactolaemata, a taoke krenoctoMuslX Paludicella n
Victorella, xotopas, BeposTHO, Obl1a NepBHYHOl npeakoBoit Gopmoii 30apus. Plumatella fungosa,
Kak crejIyeT M3 Ha3BaHHs#A, 0bpasyeT KOJIOHHH TIOX0kHe Ha TyOky. OIHaKo OHa MCMOL3YET M running
strategy, TaK Kak 3aBOEBBIBAET MIPOCTPAHCTBO cyOCTpaTa H Kak Okl MOJI3ET M0 HeMY.

Puc. 1. JIge dopmsl kononnn Plumatella fungosa-o0eianas (A) 1 HCNONB3YIOIAs Tunning strategy
(B). ®otorpaduu kononwuii 3aeck u nanee Michiel van der Waaij.

(Opepepuuennuiel censres Ha toboM cydberpare. PopMa MX KONOHHM OTIMYHA OT HEKOTOPBIX
apyrux suaos. Ho ¥ OHM Takxke MCnons3yioT running strategy. Konounn Hyalinella punctata moxno
JIErKO CnyTaTh B NOJeBBIX ycnoBuAX ¢ Plumatella repens (Puc.2) Taroke u3-3a HCIIONb30BAHHA HMH
MOXOKeH CTpaTern pocta U (JOPMbl KOJTOHHH.

A b

Puc. 2. A-Hyalinella punctata; b-Plumatella repens
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KTeHOCTOMHBIE MINAHKM MHOTJA3a MOTYT BCTPEYaThCs B KOHTHHEHTAIBHBIX BOJOEMax
(BEpOATHEE BCETO, B CONOHOBATOBOJAHBIX YCloBUAX), Hanpumep, Paludicella articulata (Puc.3A, B) n
Victorella pavida v MoryT Ucnonb30BaTh non3yuyko crpareruio (Puc.3B, ).

Betpeuatores u HacToAlLME MOM3aKOIIME KOMOHHH, KOTOpBIE HE MpHKperieHsl kK cyberpary. Dto
Cristatella mucedo(Puc.4A) w Lophopus cristallinus (Puc.4B).

Phylactolaemata, B ocHOBHOM, He CMOCOOHBI MEHATE MECTOIONMKEHHE M0C/E MPHKPEILICHHS
K cybcrpary, Ho Cristatella nepejsuraercs B TedcHHe Bcell cBoeil ku3HM. Monojable KOJTOHHMH
Lophopus, Lophopodella, n Pectinatella Taxxke mMoryT apuratbes. JIBHAKeHHE B 3THX POJax 4acTo
CBA3aHO C pa3/ielleHHeM KOJOHHM Ha 4YacTH C [OCAEAYIOMHM OTHOJ3aHHEM APYr OT Jpyra
JIOUEPHHX KOIOHHH.

Puc.4. A-Cristatella mucedo; b-Lophopus cristallinus

bonsmmnerso Phylactolaemata npeanounratot 6onee UK MeHee 3aTeHEHHbIE BOJHBIE YCIOBHA.
Fredericella sultana BcTpeyanach B BOAONPOBOAHBIX TpyOax B nonHoi temaore. CocTas BOJIbL, 110 BCe
BEPOATHOCTH, BaXKEH U1 HMX, TaK KaKk OHM TPeANoOYHMTAlOT 4YHCTYK Boay. Phylactolaemata u mx
JAMYHMHKHM, Kak MPaBMIO, WMEKT MNOJ0KUTENBHBIH CTEPEOTAKCHC, XOTH Y HEKOTOPBIX BH/IOB €CTh
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TeHICHIHA JaBaTh npaMocrosuue setBu. Plumatellidae, obnajaromye TONCTOH KYTHKYJIOH, MOryTt
MPOTHBOCTOATL Ha KOPOTKHM nepuox obcymmuBanuio. Kraepelin  (1887) wacto Haxomun
Phylactolaemata, pacTyimx B MeJKHX Py4bsiX HA MUIOCKHX KaMHAX M DaHKax, KOTOPbIC HEMHHYEMO B
TOH WIM MHOM cTenend oOceixanu netom. TemnepaTypa BoOJBI - TJaBHBIA (akTop cCpejbl,
KOHTPOJIHMPYIOWIHH pocT W BeDKHBaHMe KonoHMH Phylactolaemata. B yMepeHHBIX mIHPOTax KONOHHU
norubaOT 3MMOI M3-33 MAACHHs TEMIEPaTyphl, M BBDKMBAIOT TONBKO 3a CYeT CTarob1acTos.
CrarobnacTtel, 00pa30BaBIIMECs O3IHUM JI€TOM, 0DBLIYHO OCTalOTCA MEpe3HMOBbIBaTE. BecHOM, Koraa
TeMrneparypa A0CTATOYHO MOBBICHTCA, HOBBIE KOJOHHHM Pa3sBHBAIOTCH M3 CTATOONACTOB, NEPEKHBIINX
3UMY, M JIOCTHIaF0T HAaHOOJIBIIEro CBOEro pasBUTHS JIETOM M PaHHEN OCEHBIO, @ 3aTEM YMHPAIOT, Koraa
TeMIepaTypa CHIXKaeTcs Mo3He oceHpio. bobIIMHCTBO BHIOB YMEPEHHEIX IMPOT HMEIOT eXeroHo
JBa MOKOIEHHSA KOJIOHHH, BO3HUKAIOMIMX M3 cratobnacroB. Bee cTaTodnacTel AOMKHEI OCTABAaTHCA B
MOKOSILEMCA COCTOSHHMH OTpe/e/leHHbIH NepHoj, pasiIHYHbIH y pasHbIX BHJIOB, MPEXKIE Ye€M OHH
HAYHYT pa3BUBaThcd. BiIMsHHE TeMmepaTypbl Ha BpeMs pPasBUTHA CTaToONIAacTOB XOPOLIO H3Y4eHO.
Conepkanue Kuciopoaa Hauboiee BaXKHO, MOCKONBKY cTatoOnactel, Hanpumep, y Pectinatella ne
pa3sBUBAlOTCH B BOJE C HHU3KHM COJIEP/KAHHMEM KHCIOpOja WM NP OTCYTCTBHH KHMCJIOpOJA, XOTA
COXpaHAIOT JkH3HECTIOCOOHOCT. CBeT He BAMAET Ha NPOLEHT pasBUBalolmMxcs crarobnacros. Jletnne
CTaTOONACThl, YAaleHHbIE M3 JKHBBIX KOJNOHHH, HE BBLICPKHUBAIOT Oonee OAHOH HEACAH OCYLIKH.
[1poueHT pa3sBHBAIOIIMXCA CTATODIACTOB CHHMKAETCA IIOCIE YBEIHYCHHS BPEMEHH OCYIIKH, HO HX
BpeMsl Pa3BUTHs NPAaKTHYECKH He W3MeHseTcs. JlocTynHas MH(OpPMAaMs yKa3biBaeT, YTO CTATOOIACTEI
ajanTHpOBaHbl JUIS TMepeXKMBaHWA HeOMAronpuUATHBIX YCIOBHH, HO OCYIUKH M 3aMOpaKHBaHMA
HE0CTATOYHO, YTOOBI MX COCODHOCTE BEIIEPKHBATH 3TH YC/IOBHS M3MEHANACH B Npejie/iax BHIA, H, B
OCHOBHOM, ocylilika Gonee rybuTebHa, 4eM 3aMOpO3Ka.

Yucno npoayukpyemblx cratobnactoB orpomHo. Brown (1933) moacumran, 4T0 KOJOHHH
Plumatella repens na pactenusx Ha 1 k.M B Douglas Lake, Muuuran, CILIA moryT npoussoauts 800
000 crarobnactoB B oceHHuH nepuox. OH nawen apeddyrommi nmosc 0,3-1,2M 1wMPHHONH Y
npubpekss ITOro 03epa, COCTOAIMA M3 CTAaTOONACTOB, MpOCTHpaKOUMics Ha nonmunn. Komounw,
pa3BHMBILKECS M3 CTATOONACTOB MEPEKUBIIMX 3UMY, OBICTPO MPUCTYNAKOT K MIOJIOBOMY PasMHOMKEHHIO,
KOTOpPOE MPOHCXOAHT TONMBKO OJMH pa3 B roay. OHO 4acTo OTCYTCTBYET B CEBEPHOM KJIHMATe WM B
anbIHICKHMX 03epax, BO3MOKHO, H3-3a KOPOTKOIo ce30Ha pocTa. JlIonoaHUTENbHBbIA THIT Pa3MHOKEH IS
MOMUMO TIOYKOBAHMA BCTpedaercs, Hanpumep, y Cristatella, korpa ee KOJNOHHS pa3feNgaeTCa Ha JBE
HOBble JouepHye. KOoIOHHH, KaK NPAaBHIIO, B HAIUMX IIMPOTAX MEPEXHMBAIOT TOJIBEKO OJHO JIETO, XOTH
MHOTJIA B MATKOM KIMMAare MOryT CYIIECTBOBaTh B TedeHHe 3uMmbl unu 3uMm. [lpu Oopebe c
00pacTaHMAMH TMAPOTEXHHYECKHX COOPYKEHUH WHOCTPAaHHBIE YYEHBIE PEKOMEHIYIOT HCIONB30BATH
XHMHYECKYI0 00paboTKy B NMEPHOJ] BECEHHEro Pa3BMTHSA KOIOHMH M3 cratobiacTor. Pekomenpauus
aBTOpa NPOBOAMTHL TaKyl 00paboTKy, B ciydae, €CllM NPONYIIEH BECCHHHH NEpPHOM, B MepHoj
MOJOBOIO Pa3MHOKEHHA MIIAHOK.

CybcTparoM JUIsi MIIAHOK CHIY)KaT KaMHH, BOJHBIC PpacTEHHWs, 3aTOHYBILNAA [PEBECHHA,
PAKOBMHBI MOJUTIOCKOB, NAHLMPW DPAKOB, a TakKe MeTami, rulactmacca, Oymara, GeTtoH u Jpyrue
obwekTeI, moasoaHbie coopyxkenws. Y Phylactolaemata ects onpenenenHas H30HpaTeNLHOCTH 110
oTHOWIEHHIO K cybeTpary. PpeaepHiie/inbl censaTes Ha aioboM cybeTparte, B TOM YHCIE U HA WIAX, a
BBICOKO OpPraHM30BaHHEIE IUTIOMATEUTHABI M KPHCTATEIUIHBI OOMTaIOT NPEUMYIIECTBEHHO B 3apOCIAX
Makpo(MTOB, Ha JPEBECHBIX OCTATKAX, PAKOBHHAX MOJUIIOCKOB W KAMHSIX.

B HalMX ceBEpHBIX LIMPOTaX MIIAHKH 00Pa3yioT OTHOCHTEILHO HEBBICOKHE OMOMACCHI, O/IHAKO
MOTYT MTpaTh JOMHHHPYIOILIYIO poib B OuoleHo3ax. JKuBbIe KOJIOHHH MOIYT BECHTH OT HECKOJIBKHX
MWLIHIPaMM 10 HECKONbKHX Kusorpamm. Ham ynanock Habmonars B Pomime B 0HOM M3 MPYy/I0B
Pomunackoil cucremsl (Jlenmnrpanckas obnacte) Cristatella mucedo B HeoObMaiiHo GonbIIOM
KOJMYecTBe (pasMepsl KONOHMM 2-5 CM JUIMHOI), TaKk 4TO ymanock ObICTPO HanonHuTh OaHKY
obwemom 0,5 n. IIpu 910M B MeCTe HAXOXK/AEHHSA OCTABANOCH elle DONbIIOe KONHYECTBO MOM3AKOLINX
konouuil. Plumatella fungosa GhopMupyeT J10BOIBHO MACCHBHBIE KOJOHHH, KaK NIPABHIIO, HA BETOYKAX
J€PEBLEB MM KYCTAPHHKOB, MOIPYKEHHBIX B BOAY.

D1n dotorpaduu NokaspBalOT HeOONBUIYI0 NOPUMIO MUoMaTednsl (Puc. 5A) n3 BogoeMOB
oxnagureneil atomuoil anektpoctaHimu ® CIIA. B centabpe 2008 roma poct W akKyMyJIsiHs
Plumatella vaihiriae cepbe3HO YrpoKadd BOJHON OXNAAWTENLHOH CHCTEME 3EKTPOCTAHIHA.
Bojonassl paboTanu KpyrjiocyToyHO B TeHeHHe MATH JIHEH, W COCKOONEHHbIe MILIAHKH Pa3sMelalich
Ha 6mmkaiiimem none (Puc. 5B).
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A b
Puc.5. A u b (va none)-Plumatella vaihiriae.

[Tvma npecHOBOJHBIX MINAHOK COCTOMT M3 KPOIIEYHBIX OPraHH3MOB, TaKHX Kak OakTepuu,
JAHaTOMOBBIE BOAOPOCIH, POTATOPHH, JAECMU/IBI, H JPYTHe OHOKIETOUHbIE BOAOPOCIH, MpOCTeHilne,
MelaKHe pakooOpasHele. B nwranum Plumatella fingosa Gemn otmedensl noutH 40 Menkux
MUIaHKTOHHBIX OPraHM3MOB B MecTe OOMTaHMA STOrO BH[A, IJIABHBIM 00pasoM, N€CMHIBI, 3eleHbIe
(narennaTel, poTaTOpHH M MelKHe pakooOpasHeie. KosoBpatku M pakooGpasHeie MoryT cberats us
KOIOHHI MILIAHOK TPH MOMOILH HEPrHYHBIX [BHKEHHIH W 4acTO He MOTYT OBITh NPOrI0YEHE! H3-3a HX
pasmepa. B ¢Ba3M ¢ Npo3pavHOCTBIO CTEHOK MONMIHIA LBET [MILH MOXET ONPEAeNsTh HX OKPACKY.
Kpome Ttoro, okpacka wabmopaerca B chayuasx cuMObmosza ¢ OakTepHsAMH M CHHE3ENEHBIMH
BOIOPOCIISIMH.

[TopobHo ApyruM NpUKpenneHHbIM KHBOTHBIM, KoroHin Phylactolaemata cayxar mectom juis
NPHKPETUIEHHS U 0DUTAHUA MHOTOYHCIEHHBIX METKHX JKHBOTHBIX, TAKHX KaK NPOCTeiilKe, ruaphbL,
MJaHapuH, KOJOBPATKH, TaCTPOTPHXH, HEMATOJIbl, KOMEMNO/bl, aHHEIHbI, TapIUrpajbl, H JTHYHHKH
HAaceKOMBIX. MIIaHKH MOTYT CPacTarhCsl ¢ NPecHOBOAHBIMH ryOKaMH. JINUMHKY XMPOHOMM[] OJIHH M3
HauboJee NOCTOAHHBLIX NapTHEPOB KONOHWI  QuiakTonemar. MHorMe M3  KBapTUPAHTOR
Phylactolaemata Takike HX MOCTOAHHBEIE BparW, [HTAIONIMECH NOMMNKHAAMH W CTATODIACTAMH.
[Tonunuael easaT nIockHe YepBH, aHHENHIbI, YIHUTKH, OpuOaTHabl U JTHYUHKH HAcEeKOMBIX. JIMuMHKK
XHPOHOMM]L - caMble XY/IIHE Bpard, coOMparoliHecs Ha KOJIOHHAX B OP/Abl U ITHTAIOLIMECS HE TONIBKO
MONKIHAAMH, HO M CTaTOONACTaMM, KOTOpPBIE OHH pa3pylIalOT CBOWM TPBI3YIIAM  POTOBBIM
anmnapaToM.

B npomnom Phylactolaemata wacto BeTynanu B npsiMble SKOHOMHYECKHE OTHOLIEHHS C
4EJOBCKOM KaK HAPYILMTENH B FOPOJACKON BOAHON cHcTeme. He Tonbko TpyOBl CTAaHOBHIHCEH 3a6HTRIMH
PacTylIHMH DKTONPOKTaMH («TpyOHBIH MOX») M OpJaMH  CONPOBOKIAONMX HX MHTAKIIHXCA
JAETPHTOM M (QHIBTPYIOMIMX KMBOTHEIX, HO (hparMeHTh! pa3pyIIeHHEIX KOTOHHH GIOKHPOBAIH BOAHBIE
pemeTkd M cyeTyuku. BoamoxHO, ¢ ycTaHOBKOH B Haie Bpemsi Oonee >(deKTHBHON CHCTEMBI
(GuILTPOB TaKMX TpyaHOcTeil He Bo3HHKaeT. Phylactolaemata MoryT umeer npakTHueckoe 3HaueHHe
AN 4YelmoBeKa, TaK KakK OYHINAIOT BOJAY OT MHKpoopraHu3MoB. OHM ciykaT NHINCH JHYHHKAM
XHPOHOMHMIAM, KOTOpBIE B CBOK) OYepe/ib NOTpedstoTes peibaMu.
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LIFE STRATEGIES OF BRYOZOA IN FOULING.
Gontar V.1
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Bryozoa as fouling organisms often play the dominant role in water communities and widespread in
the continental basins. Phylactolaemata representatives inhabit freshwater environments and few
Gymnolaemata species also can found in it. They can be presented either by colonies, or by asexually
produced encapsulated bud. Mode of life of freshwater bryozoan colonies and their distribution depends on
environmental condition.

CHUCTEMHBIN NOJAX0/1 K OUEHKE BJIAT'OITOJIYUHA
BOJHBIX OPTAHHM3MOB U SKOCUCTEM
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TpajMIMOHHO JUIA OLEHKH 3KOJOTHYECKOH YCIEWHOCTH OPraH|3MOB H MOMYJIALMHA, a TaKKe
COCTOSHHS OMOIEHOTHYECKOH Cpejlbl, MCTIONB3YIOT BHIOBOE pasHooOpasve M MNPOLYKTHBHOCTE
(IMporacos, 2002). O creneHH HX YA3BMMOCTH JENalOT BBIBOA MO I[OKa3aTeIsM CHIKEHUA
YHUC/IEHHOCTH M GHOMACCH JOMMHAHTHOrO BMAA (BMIOB), HE YYHTHIBas HPH 3TOM OMOIOrHYECKHX
XapaKTEPUCTHK OPraHu3MoB. AHTPOMOTEHHOE BIMAHHE HA JKOCHCTEMBI NMPUBOJMT, KaK MpPaBuio, K
CHHUKEHHK) DJITHX nokKazaTeneii M B pe3yaeTaTe — K SMUMHHALMK BHJA0B, YYBCTBEHTCIBHBIX K
HebnaronpHATHEIM  (akTopaM, H K YBEJWUYSHHKD HHCICHHOCTH TOJICPAHTHBIX BHJIOB. [ToaTomy
nokazartellb BHIAOBOro pa3sHooOpasHs He BCerja XapakTepH3yeT COCTOAHHE IKOCHCTEM, TIOCKOJIbKY €ro
HU3KHE 3HAYEHMS THUIWYHBI HE TOJBKO [UIA 3arpA3HEHHBIX PaifloHOB, HO M JUIs TEPPHTOPHH, rie
somunnpyer oaun Bux (Jlocosckas, 2002). buopasnoobpasie s OLEHKH TpaHC(hOpMaLMH Cpeibl
BajKHO He camMo 1o cede, IOCKOIBKY HeT

[pu aeiicTBur HeOMAronpHATHEIX (AKTOPOB B MpOLECCaX, Pa3sBHBAIOIIMXCA 0 MOPOrOBOMY
NPUHLMNY, TPHYHHHO-CIIEICTBEHHAA CBA3b MEXKIY thakToM JeHCTBHA M Pa3sBHTHEM MpoLEcca HOCUT
GesycnomHbIi  xapakTep: mpH JeiicTBuM dakropa B 033X, HIKE ONPEAETEHHBIX yPOBHeid,
[IATOJIOrMYECKUH TIPOIIECC HE pa3BHBAETCA, A NpPH NOCTIKEHHH OMNpeleNeHHO J103bl, MpoLecc
pasBUBAETCA HEMPEMEHHO; B MpOLECCax, pa3sBHBAIOLIHXCA MO OecrnoporoBoMy TPHHLHITY, IPHYHHHO-
CNEJICTBEHHBIE CBA3M Mekay (akTom AeHCTBHA M Pa3BHTHEM IIPOLIECCA HOCAT BEPOATHOCTHBIH
xapakrep: 3dext nposBnAeTcs NpH ASHCTBHH Jaie OIHOro (u3HyeCKOTO HIH XMUMHYECKOTO
HocHTena (akTopa, BMECTe C Te€M MPOLECC MOXKET H HE Pa3sBMBATLCA, HE MPUHHMAA BO BHHMaHHe
sHAuUTedbHble 1036l [103TOMY MOBPEKIEHHME, B 3aBUCHMOCTH OT MeXaHH3Ma JIeHCTBHA (aktopa,
MHOroBapHaHTHO ((IyKTyaluHOHHOE) W HOCHT LEMHOH, B3aMMO3aBMCHMEIH, [104YHHEHHBIIA,
NpONOHTUPOBAHHBLH, B UTOTe — LENOCTHBIA (cHcTemHblii) Xapakrep (annsiopa, I'pybunko, 2008).
Vi3MeHeHHS, KOTOpble BBI3bIBAIOTCA JGfCTBHEM HeGnaronpuaTHOro (Qakropa, Ha YPOBHE KIETKH
MPOSBIAIOTCS B: CTPYKTYPHBIX MOBPEKICHMAX MONEKYJ] H HAJAMOJICKYIADHBIX CTPYKTYp ¢
HAKOIUTEHHEM  HOBOOOpa3OBaHMil;  HEJOCTATOYHOM  00pa3oBaHMM M CHAOKEHHH  KJICTKH
FHEPIreTHYECKHMH H BOCCTAHOBHMTENBHBIMH 3IKBHBAJICHTAMH, HapYIUEHHH CHCTEM, PEeryjiHpyromHx
CKOPOCTh M HAMpaBJeHHOCTH MeTabo/nu3Ma; HapyIeHHH B3aUMOJCHCTBHS MAaKpOMOJEKYI, KIETOK,
TKaHell W OPraHoB, YBENMUEHHH KOIMHYCCTBA CIYYaifHBIX M HEPEryIMPOBAHHBIX B3aUMOICHCTBHI;
HapylleHnH (H3MOJIOrMYECKHX TIPOLIECCOB, FOMEOCTasa (MOCTOAHCTBO cocTaBa) M 3HAHTHOCTA3a
(MOCTOSHCTBO (YHKIMIA); OTKJIOHEHHW TOBENCHYECKHX M MCHXO-(DH3HONOTHIECKHX peakuuii Ha
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