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Y crarri HaBoasThes  ocodamBOCTI BHAMBY rpyn  (axropis
HABKOJIHIIHBOTO CepPelOBHIIA HA KHTTEAIA/ILHICTE MiKpoopraHizmis
bionaisku auckoBux GiodineTpis

OuKCcTKa CTOYHBIX BOJ B JUCKOBBIX OHo(uibTpax (/1b) — 3T0 siBneHue
CloKHBIX OMoXuMHYeckux mporeccoB. (OCHOBHas poib B TIpoleccax
OYMCTKM CTOYHBIX BOJ TNPHHAIEKHUT OakTepusM, YUCIO KOTOPHIX B
pacuere Ha 1 r cyxoro BemecrBa Guomacchl konebaercs or 10* go 10
KJIETOK.

HemanoBaxkHyio polib MpH OYMCTKE CTOYHBIX BOJ OTBE/IEHO (hakTopam
BHewHe# cpeast [1, 2, 3]. OHM MOryT OKa3bIBaTh TIOJIOKHTEILHOE
BO3/ICHCTBHE, MHTEHCH(DULUPYS JKHU3HEAEATE]BHOCTE MHKPOOPraHH3MOB
1IN ObITh HEOIArONMPHUATHBIME JUTSI UX POCTA U Pa3BHTHSL.

C yverom MHoroobpazus u ocoGeHHOCTeH BO3CHCTBHS MX Ha JKW3-
HE/ICATENLHOCTE  MHKPOOPTaHM3MOB  BBIACJAIOT  CIICAYIOUIHE TPYIIibl
(hakTOpoB BHEIIHEH cpelibl: pU3HYECKHe, XUMHYECKHEe H OHONOrHYeCKHe.

K ¢usnueckum OTHOCAT TeEMIEpaTypy, [JaBieHHe, MeXaHHYeCKHe
Bo3jeiicTBUA. MukpoopraHnusmel  He  00afal0T  CIOCOGHOCTBIO K
TEPMOPETrYJSILHK, W [OITOMY TEMIIEpPaTypa COJAEPIKHMOIO  KIETKH
COOTBETCTBYET BHeIHeH cpeje. HopmanbHoe pa3BuTHE MHKPOOPraHH3MOB
BO3MOXKHO JIMIIL B OIpe/elleHHOM HHTepBaie Temieparyp. Beicokue u
HU3KHE  TEMIepaTypbl  [0-pasHOMY  BIMSIOT  HAa  COCTOSHHE
Mukpooprauuamos [1, 2, 3]. BbICOKHE TeMnepaTypbl BbI3LIBAIOT
HeoOpaTHMble  KOJUIOM/IHBIE HM3MEHEHWs Ta3Mbl  (CBEpThHIBAHHE W
HApylleHHe  aKTMBHOCTH  ()EpPMEHTOB), B  pe3ylbTaTe  4ero,
WH3HEAEATENbHOCTh MUKPOOPTaHU3MOB npekpamiaetcs. Huskue (no -2°C)
TeMmnepaTypsl, He Bbi3biBasg rubenu OakTepuii, Ha HEKOTOpOe BpeMs
CHHMIKAIOT UX aKTUBHOCTh. ONTHMAaNlbHbIE YCIOBHUS [ paboTocnocoOHOCTH
MuKpoopraau3MoB cuntatot npu 20 °C [1, 2, 3].

W30biToyHoe I@BleHHE OKa3bIBaeT HECYILECTBEHHOE BIMSHHE Ha
MHKpoopranu3mbl. OHI CrIoco0HBI BblEpKHUBaTh JaBienne 10 3x10> MIla u
bosee.
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WuTeHcHBHOE M NPOJIO/DKUTENBHOE — BCTPSAXUBAHWE — BBI3BIBAECT
OTMHpaHHE MHKPOOPraHU3MOB, a cllaboe MeXaHH4ecKoe BO3/ieiicTBIE JjaKe
HECKOJILKO CTUMYJIMPYET UX Pa3BUTHE,

N3 xumudecknx (aktopoB HauOOJbLIEE BIMSHHE HA JKU3HEACATEIIb-
HOCTb MHKPOOpraHMsmMoB okasbiBaeT BenuunHa pH. Bopopoausiii
nokaszarens pH ornpesenser He TOALKO YCIOBHS CYILIECTBOBAHHUS
MHKPOOPTraHU3MOB, HO M HaNpaBlIeHHOCTH OMOXUMHMYECKUX TMPOIIECCOB.
Jna  kaxnoro Buaa OakTepuil CyUIECTBYET ONTHMalbHas BeauduHa pH,
MpHu KOTOPO# NposBIsieTcs ero HaudonbLas Ouonornieckas akTHBHOCTb.

K OGuonornueckum (akropaM OTHOCAT CIIOXKHBIE B3aMMOOTHOLLECHHS
MHUKPOOPTraHH3MOB OMOLIEHO30B.

Pasnuyuble Trpynmbl OpraHusMoB, OObeJUHEHHBIE €IUHOH cpesoit
o0MTaHMA, B3aHMOJEHCTBYIOT Mexay coDoii ompeneneHHsiM o06paszom,
o0pa3ys ecTecTBEHHbIE cOO0IIECTBA OPraHu3MOB —  OHMOLIEHO3BI.

bHoneHo3b! MOTYT CYIIECTBOBATh, TOJNBKO B3aMMOAEHCTBYS ¢ BHEIIHEH
cpeioii, 3 KOTOPOii OHH TIOIYYal0T HEOOXOAUMBIE MUTATENBHBIE BELIECTRA
M B KOTOPYIO OHHU BBIIEISAIOT MPOIYKTHI KH3HEIEATETbHOCTH.

OT cBOICTB BHENIHEH Cpe/ibl 3aBUCHT HAIIPABIEHHOCTE OMOXHUMHYECKHX
MPOLECCOB W Pa3BUTHE OMNPEACICHHBIX IPYII MUKPOOPTaHH3MOB.

MHKpOUpTaHH3Mb1 O4YCHBb ‘-IyBCTBHTeJ'IhH}s[ JJae K HE3Ha4YHTEJILHBIM
H3MEHEHHAM BHEIIHEH cpeapl. Ilpuuem, passuTHe APYrHX Tpymnn
MHKPOOPTraHH3MOB Ha0/I10/1aeTesl YK€ uepe3 HECKOJIbKO MHHYT MOcie
Hauana jeiictBua (Qakropa. [lpumepom 3TOro MOMKET CIyKHTh CMEHA
OMOLIEHO30B NPH M3MEHEHHMHM KOHLEHTpAllMKM OPraHM4ecKHX 3arpsi3HEHuil
CTOYHBIX BOJI MOJIOKO3aBOJIOB, nojaBaembix Ha ounctky B JIb. Tak, npu
Len = 2000 mr/n Mukpockonus GHOIIIEHKH [0Ka3ala HaIH4ue B BOIbLLIOM
KomuecTBe HH(Y30puii, B MenbileM — Vorticella convallaria (puc. 1a, 10).
Ilocne ysenuuenuss Len o 3000 mr/n no BIIKponn cocras Guouenosa
uamenuicst (puc. 1B, Ir), B Oonbmiem koiuuectBe Obln Nematodes,
300r7eiiHbie ckoraeHus Oaktepuii Tna Zooglea ramigera, a Tak:Ke 4acTo
BCTpeYanuch  pecHHuHble  uHOY30opuu -  Stylonychia  pustulata,
Colpoda steine.

Ilpouiecc OMOXMMMYECKOTrO pa3pylleHHsi OpraHM4YecKUX 3arps3HeHHi
MPOUCXOJUT MO]] BO3/IeiiCTBHEM KOMIIIIEKCA pPa3BUBAIOIMXCS
MHUKpoopraHu3MoB. OCHOBHYIO POJIb B 3TOM MIPAOT OaKTEpPHH, CIIOCOOHbIE
00pa3oBbIBaTh KOMIOHUH - OuorieHKy JIb, cocrosimme n3 Gonbioro uncna
MHOIOCJIOiHO pacroloKeHHbIX OakTepHalbHBIX KIETOK, 3aKIIOYEHHBIX B
cau3b (300171€H).

MexaHH3M H3BATHA OPraHHYECKHMX BELIECTB M3 CTOYHOH IKHJIKOCTH
OGuonneHKol cBOIMTCS K:
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- MaccoNepeHOocY OPraHH4YecKOro BELIECTBA KHUAKOCTH K IOBEPXHOCTH
KJIETOK;
- nuddy3un BelecTsa yepes MnoaynpoHUIaeMble  MeMOpaHbl;
- B HeoOXOQMMBIX CIIydasX K IMIAPOIM3Y OpPraHMYECKHX 3arps3HeHui c
o0pazoBaHUEM [IPOJYKTOB,
crocobHbIX U yHHpoBaTE Yepe3 MeMOpaHbl KIETOK;
- Merabonmusmy AN(GQOYHAUPOBAHHLIX MPOAYKTOB C  BblAEIEHHEM
SHEPTHH U CHHTE30M
KJIETOYHOTO BEILECTBA.

Puc. 1. Mukpooprauu3Msl OHOIUIEHKH JUCKOBLIX OHO(QHILTPOB:

a— Vorticella convallaria; 6 — Stylonychia pu stulata, Colpoda steine,
Paramaecium caudatum; B — Zooglea ramigera; r — Nematodes,
300r1eiiHble cKorieHus GaKkTepuii, pecHHYHbIE HH(Y30PHH.

CKOpOCTh MPOTEKaHWs MepBoii CTaluK ompejenseTcs 3aKoHAMH AH]-
(by3un 1 MaccooOMEHHBIMH YCIIOBHSMH COOPYIKEHHIA.
Bropas craaus ocyuiecTBiseTCs:

- MyTeM MOC/Ie/I0BaTeNILHOTO PACTBOPEHHUS BEIECTBA B BEIICCTBE
CTEHKH M IMTOMJIa3MaTHuecko wmemOpaHsl, Omaromaps ueMy OHO
mudGyHIMpYeT BHYTP KIETKH;

- MyTeM NPHCOEANHEHHS MPOHMKAIOIIETO BEHIECTBA K CelH(pHISCKOMY
Oenky-nepeHOCHYMKYy, HaxoadmiemMycs B MeMmOpaHe, npeBpalleHHs
KOMILJIEKCA BEIECTBO-MEPEHOCUHK B pacTBOpUMOe cocTosHue H auddysnn
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ero 4depe3 MemOpaHy B KIETKY, IJIe KOMILIEKC pacrajaercsi, M Oenok-
MEPEHOCUYHK BLICBODOIK1A€TCs /15 COBEPIIEHHS HOBOIO IIMKJIA,

Ocnoenyio poib € O4HCMKE CHOYHLIX 600 UPAIOM HPOUECCH,
npoucxoonuue ¢ Mukpoduanvnoi kiemre. B xode amux npoueccos
OP2AHUNECKOE  GCH{ECEO  OKUCAACMCA, HOMpPednas  KuUCA0poo,
PACMEOPEHHBIIL 6 CIMOYHOI HCUOKOCIU, GbIOETACMCA IHEPZUA, KOMOPAA
€ C60I0 Ouepeds, 3AMPAYNEaenca Hd CUHINES HOBBIX DE/IKOGBIX eeu{ecms.

PocT MUKPOOPraHM3MOB 3aBUCHT OT KOJIMYECTBA MMUTATEIbHBIX BEILECTB
[2], npu mocTosHCTBE MOCAEHUX CKOPOCTL pocTa OyIeT cTaluoHapHOH, TO
€CTh KOJIMUECTBO BHOBbL 00pa3yIOIMXCH KIETOK MPHMEPHO COOTBETCTBYET
KOJIMYECTBY OTMHUpatolnX. Mi3MeHeHne KoinuecTBa BEIIECTBA MOBIEYET 3a
co0oif  M3MEHEHME KOJIMYECTBa MHKPOOPraHM3MOB, W  MW3MEHEHME
nociesHUx OyIeT MPOMCXOAUTH /10 TeX TMOop, MoKa He OyJeT MoCTOsSHCTBA
MATaTeILHOTO BellecTBa, HemocTosHETBO pocTa KIETOK MHKPOOPTaHH3MOB
YKasplBa€T Ha HECTallMOHapHBIH BHYTPEHHHMH TPOLECC, BBI3BAHHBINA
BHEIIHUMH YCIIOBHUAMH.

ITockonbKy HecTalMOHAPHBINH BHYTPEHHHH MpoLEce BbI3BAH BHELIHUMH
YCIIOBUSAMM, TO MbI BIIPABE CUMTATh 3TH YCJIOBHS HECTAllMOHAPHBIMH.

ITpn u3MeHeHHH KOHIEHTPAlHH OPTaHHYECKUX 3arpA3HEeHHi B CTOYHOH
BO/JIE, MBIl TEM CAMBIM 3aCTABIISIEM MHKPOOPTaHHW3MbI MPUCIIOCAOINBATECS K
HOBOMY KOJIMYECTBY [MHTATEIBHBIX BEIIECTB, TO €CThb MPOHCXOIHUT
H3MEHEHHE KOJMYECTBA MHKPOOPTaHH3MOB.

ITpomexxyTok BpeMeHH, KOTOpbIi HeoOXomuMm juis crabuiansaiuuu
KOJIMYECTBA MHKPOOPraHU3MOB Oy/1eT Ha3bIBaThCS ajanralmeii.

B ciiydae yBelMueHHs] MUTATEIbHBIX BELIECTB MPOUCXO/UT YCKOPEHHBII
pPOCT MHKPOOPTaHM3MOB 3a CUET BO3pacTaHUs CKOPOCTH JEJICHHs KIIETOK,
JIOCTHTrAIOLIMH Yepe3 onpeielIeHHOE BpeMs MaKCHMyMa.

YMeHbIIEHHE TUTATE/ILHBIX BELECTB CIIOCODCTBYET OTMUPAHHIO KIIETOK
MHKPOOPraHU3MOB.

YceTaHOBJIEHO, YTO MEPHOJ ajanTalMd MHKPOOPraHW3MOB K HOBOMY
KOJIMYECTBY MHTATENbHBIX BEIIECTB B Clyyae YMEHBIIEHHS MOCIEIHHX,
Ob1710 GoJibllIe, YEM NPH YBEIHUEHHH.

Oto oObacHMMO ¢ mno3uuuii obpatHoro ocmoca. Ilpu peskom
YMEHBLIEHUH KOHLEHTpalMHU OpraHHYecKUX 3arpsisHeHHil B cTouHOl Boze,
PE3KO TMOBBIIAETCS OCMOTHUYECKOE JaBI€HHE BHYTPH KJIETKH, BCIIEICTBHE
Yero MPOMCXOAMT pa3pbiB KIETKH, H NPH 3ToM OyJeT WMeThb MECTO, Tak
Ha3bIBAEMOE, BTOPHYHOE 3arpsi3HEHHE CTOYHOM BOJIBI.

Brison

HecraunonapHocTs pexknma BOJOOTBEIEHHS 3HAUMTENBLHO BIIMAET Ha
6uolleHo3 GHOMAacChl U Ha KauyecTBO OUMIIEHHOH crouHoii xuakoctn. Ee
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ITapx IloGenpl — napk-naMAaTHUK CaJ0BO-NApPKOBOIO HCKYCCTBA B T.
Opiecce, aBTOp KOTOPOTo — OfecCKuii manmmadTHeii apxutekTrop Makcum
SAxosnerny Cepena. OcHosan B 1960r. Mctopyku oTMedaioT, 4To 3Ta 30Ha
crana nepeeiM B Colo3e NapkoM aHIVIMKCKOro THMA, IS KOTOPOIro
XapaKTepHBb! MPY/ibl CO CBOOOIHBIMH OYEpTaHUAMH OeperoB, KOMIO3HIIHHU
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