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IIPE/TUCIIOBHE

JlanHoe yudeOHOe mocoOue MOATOTOBJIEHO B COOTBETCTBUHU C MPOTrpaMMOM
cnenkypca «BojgHbie skocucTeMbl», KOTOpbIN pa3padoTad B MHCTUTYTE MpUPOIO-
o0ycTpoicTBa ANTaiiCKOr0 roCyJapCTBEHHOTO arpapHOTrO YHUBEpPCUTETA U MPE/l-
Ha3HAuYeH /I CTYJIEHTOB 2-TO Kypca, oOydaronuxcs no creuuanbHoctu 320600
«KommiekcHOe McIonb30BaHre U OXpaHa BOJHBIX pecypcoB». Kpome Toro, moco-
Orie MOXKET OBITh MOJIE3HBIM MPU U3YUYEHUHU KypPCOB «IKoJorus» U «[ mapodbuoio-
rusi». B mocoOun pacKpbIThl OCHOBHBIE MOHSATHS W TEPMHUHBI BOJHOM 3KOJOTHH,
cozepkaTcsl CBEIEHUS IO COCTaBY, CTPYKType M (YyHKIMOHWPOBAHUIO BOJIHBIX
DKOCUCTEM, MPUBEICHA KpaTKas WHQPOpPMAIHs MO BOJHBIM OMOpecypcaM W aKBa-
KyJbType. JlaHbl mpuMepsl OCHOBHBIX BOJHBIX IKOCHUCTEM, KPATKO OMHMCAHBI BETY-
1€ MPOMBICIIOBBIE THIPOOHUOHTHI.

[Tpu cocTaBneHun yuyeOHOro nmocoOus O0JbIIas YacTh ONPEAETICHUN TepMU-
HOB mpuBejaeHa Mo «boabiol coBeTckoi sHuuKIoneauun» (bCI, 1969-1978),
«buonornueckomy sHuMKIONeANYecKoMy cioBapio» (BOC, 1995) u «bonbioit
sHuukaoneauu Kupumnna u Medoaus» (BOKM, 2005). 3naunTtenbHas yacthb ¢ak-
TUYECKOM MH(OpMalMM U WILIIOCTpAUMHA 3aMMCTBOBAHbl M3 CTaBIIMX KJaccuye-
ckumu nocobuit B.U. Kanuna, C.B. T'epna «Peku, o3epa u BOAOXpaHUIIHUIIA
CCCP, ux dnopa u dayna» (1961), HO. Ogyma «OcHoBbl 3ko0noruun» (1975) u
«9komorusi» (1986), A.C. KoncrantuHoBa «QOOmas ruapoduonorus» (1979,
1986), H.A. bepesunoii «I'uapoduonorusi» (1984), a Takke Ipyrux HayYHBIX W3-
JaHUW ¥ Y4eOHUKOB IS BY30B.

Bripakaro MCKpeHHIOK O1arogapHOCTh BCeM cOTpyaHuKam JlaGoparopuwu
BOAHOM 3ko0sioruu MHCTUTYTa BOAHBIX U Konorudyeckux npodiaem CO PAH u Un-
CTUTYTa MPUPOI000YCTPOHCTBA ANTAHCKOTO TOCYJApPCTBEHHOTO arpapHoOro yHH-
BEPCUTETA, OKA3aBIIMM HEOIICHUMYIO MOMOIb B MOJATOTOBKE 3TOr0 MOCOOHS, U
0COOEHHO KaHAMJaTy OUOJOrudYecKkux Hayk, nomneHty B.B. KupuinoBy 3a BHuMa-
TeJIbHOE MPOYTEHUE PYKOMHUCH, LIECHHbIE 3aMEeUaHUs U MPEIJI0KEHUS.

ABTOp Takxe OyneT OjgarojgapeH 3a BCe 3aMeuaHus U MOXKeJaHUs, KOTOpbIe
MOXHO MPUCHUIATH MO e-mail: bezmater @iwep.asu.ru.

J.M. beamamephublx,
KaHauaaT OMOJI. HAayK, JOIEHT



BBE/IEHUE

IKoj0orust (0T rped. oikos — JOM, KUJIUIIE, MECTONPEObIBAHUE U 1020C —
CJIOBO, YU€HHUE) — HayKa 00 OTHOLIEHUSIX KUBBIX OPraHW3MOB U 00pazyeMbIX UMHU
coo0IecTB MeXy coboi u ¢ okpyxatomeh cpeaoir (BIC, 1995). O6vekTamu
9KOJIOTMM MOTYT OBITh MOMYJISIWNA OPraHU3MOB, BUJIBI, COOOIIECTBA, IKOCHCTEMbI

u 6uocdepa B enoMm (puc. 1, 2).
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Puc. 1. Ctpoenue Mupa u nojaoxeHue OMOJIOrHYECKUX HayK, U3yUdaroluX
pa3IuYHbIE YPOBHHU €ro opranu3auuu (no: Pankesuy, 1998)
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AYTIKOJOIHA - akonoeus opeanumMos uzydaem:
1. [TyTH BIMSHUS Cpefibl HA OPTaHH3M

2. AJanTUBHYIO ClIOCOOHOCTL OPraHU3IMOB

3. PutMbl )Hu3HH

4. XKuzneHHsle GopMbl OPraHU3MOB
5. Pons xu3nenHsix GopM opraHu3MoB B 6uoreoneHo3ax

OBLLAA
3KOJOTus

HEM3KOJIOI'HA - sxonozusn nonyaayuil uzyuaem:
1. CTpyKTypy H CBOHCTBA MOMYIALWH
2. Ax yuyactue B OuoreoneHosax
3. MHoroobpa3sue GpopM BHYTPHBHIOBBIX OTHOILIEHHH
4. 3aKOHOMEPHOCTH K01e0aHUA YUCIIEHHOCTH
B MOMYNALMAX PACTEHHH M HBOTHBIX

—

CHHIKOJIOI'HA - sxonoeun coobwecme uzyuaem:
1. )Ku3Hp OMOLIEHO30B U UX CTPYKTYPY

2. ITyt hopMupOBaHUA M B3aHMOCBS3b C GHOTOTIOM
3. PUTM 3H3HM cooO1ecTB

BHOTI'EOLIEHOJIOIHA — skonozua skocucmem uzyyaem:
1. Crpoenne U CBOICTBA 3KOCHCTEM

2. MHoroo6pa3sue opM MeXBHOBBIX B3aHMOCBS3€ii

3. Cpenoobpasymoliee AeHCTBHE XXHBOTO HaceNeHHs

4. CBoeobpasue KpyroBopoTa BELLECTB B OuoreoleHo3ax
5. MHoroobpa3ue ecTeCTBEHHbBIX H MCKYCCTBEHHBIX
H6HOreoLeHO30B

COLIDKOJIOI' HA usyuaem ceazu Medicoy
YeN06eKOM U €20 cpedotl

Puc. 2. ITpeamer, meTob! U 3aaauu 3kojoruu (mo: bymnaros, 2000)

Ilepewiii nepuod pa3BUTHS KOJIOTUU MOYKHO BbIJIETUTh OT JPEBHEUIINX Bpe-
MeH 110 1866 r., B 3TO BpeMsl MPOUCXOANIO HAKOIIEHUE SMIUPUIECKUX IKOJOTH-
yeckux 3HaHuil (PozenOepr u ap., 2000). 310 ObLT MOATOTOBUTENbHBIA MEPUO,
NEPUOJ «HAUBHOW 3KOJIOTMH», KOTJa €€ 3JIEMEHTHI MOSBIISIOTCS B TpyJdax OOTaHU-
KOB, 300JIOTOB U JPYTUX €CTEeCTBOMCHBITATENEH (ompenesieHre dKOJOTUM U 000cC-
HOBaHHME €€ B KAU€CTBE CAMOCTOSITEIbHOM HAYYHOW JMCUMUILIMHBI). XapaKTepHas
4yepTa 3TOro Mnepuojia — OTCYTCTBUE COOCTBEHHOTO MOHSTHUIHOrO anmapara. DToT
NEPUOJI 3aBEPLIAETCA OMPEAECICHUEM IKOJOTUH, KOTOpoe nail B 1866 r. Hemeukui
yueHblil OpHCT ['exkkens. Heckonbko nozxe J. ['ekkenb KOHKPETU3UPOBal 3TO MO-
Hstue: «...Ilox skojorueit Mbl mojpazyMeBaeM HayKy 00 9KOHOMUH, O JOMAIIIHEM
ObITE YKMBOTHBIX OpraHu3MoB. OHa HCClIeyeT OOIIMe OTHOIICHUS KUBOTHBIX KaK
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K UX HEOPraHWYECKOM, TaK U K OPraHUYeCcKOl cpejie, UX APY>KECTBEHHbBIE U BPAXK-
NeOHBIC OTHOIICHHS K JAPYTHMM YKUBOTHBIM W PACTEHHUSM, C KOTOPHIMA OHHU BCTY-
MaloT B MPSMbIE U HEMPSIMbIe KOHTAKTHI, WJIH, OJTHUM CJIOBOM, BCE TE 3alyTaHHBIC
B3aMMOOTHOIIIEHUsI, KOTopble /[apBUH yCcIOoBHO 0003HAUYMII KaK OOpLOY 3a CyIIecT-
BOBaHHWE. DTa 3KOJIOTHUSA... IO CUX TOpP MpeJCTaBlisjia TJIaBHYI0 COCTaBHYIO 4acTh
TaK Ha3bIBAEMOM €CTECTBEHHON UCTOPUM B OOBIYHOM CMBICJIE CIOBaX».

Bmopoii nepuoo — ¢ 1866 no 1935 r. (onpenenaeHne 3KOCUCTEMBI). DTO Tie-
puona GpopmupoBaHus GaKTOPUAIBHOM SKOJOTHH, BCKPHITHE 3aKOHOMEPHOCTEH OT-
HOIIICHUS )KUBOTHBIX MJIM PACTECHUHN K pa3HOOOpa3HbIM aOMOTHYECKUM (paKTOpaM.

Tpemuii nepuoo — ¢ 1936 r. 1o Havyana 70-x rr. 9TO NEPUOJI CUHAIKOJIOTHYE-
CKHMX HCCJIEIOBAaHMM, KOT/Ia Ha MEepPEHUN JIaH BHIIIIO U3yYEHUE B3aUMOOTHOIIIE-
HUW TONYJSAIUA B 3KocucTtemMax. OCHOBOW METOJOJIOTUM CTAHOBUTCS CHCTEMHBIN
MOAX0/, 0COOEHHO OYPHO B IKOJIOTUU Pa3BUBAIOTCS MAaTEMATUYECKUE METO/IbI, TO-
SIBJISIIOTCSL Pa3HOOOpa3Hble AaHATUTUYECKUE U MMHUTAIMOHHBIE MOJIEIN YKOCUCTEM.
OCHOBY 3TOTO TeproAa COCTABJISIIIN CEMb MOJOKEHUM:

e odopMIeHHE FKOJIOTHH KaK (DyHIaMEHTaIbHO-TEOPETUUECKOMN TUCITUTIIINHEI;

® [IpE/ICTaBJICHUE O MPEUMYIIIECTBEHHOM HAXO0XJIEHUHU MPUPO/Ibl B PABHOBECHUH;

® CHHAKOJOTMYECKUU MOAXO0;

® [pUMAT KOHKYPEHTHBIX OTHOIIICHHII;

® MaJIblii «BeC» ABOJIIOIMOHHBIX (DAKTOPOB B PA3BUTHHU DKOCHUCTEM;

® CTpeMJIEHHE K UX Kjiaccuukaiuu (T.e. MPeCTaBICHUE O TUCKPETHOCTH KO-
CHUCTEM);

® [IpeBAMPOBAHUE JIETEPMUHUPOBAHHBIX (CTPOTO (YHKIIMOHAIBHBIX) Tpe-

CTaBJICHUI O B3aUMOCBSI3SX KOMIIOHEHT B 9KOCHCTEMaX.

C cepenunbl XX B. B CBSI3M C YCUJIMBIIIMMCS BO3JICMCTBHEM UeJIOBEKA Ha MPHU-
POy PKOJIOTHs TTproOpena ocodoe 3HaUeHHEe KaK Hay4YHash OCHOBA palldOHAIBHOTO
MIPUPOONOIL30BAHMUS U OXPaHbI JKUBBIX OPraHU3MOB, a CaM TEPMUH «IKOJIOTHS» —
0onee mmpokuii cMbicia. [lo muenuto P. Puknedea (1979), «...skonorus crana Ha-
CTOJIBKO MOMYJIIPHOM, YTO MOJ| €€ pyOpUKY MOABOMAST BCE YTO YIOJHO: CTPOUTENb-
CTBO OUYUCTHBIX COOPY>KEHU, PErMOHAJILHOE IJIAHUPOBAHHUE 3E€MJICTIONb30BAHUS,
BTOPUYHYIO MEepepadOTKy OyMaru W BbIpalllUBaHUWE OBOIIEH Ha OJHUX JIUIIbL Opra-
HUYECKUX yA0OpeHusix. Besi aTa AesTeNbHOCTD, MyCTh HEOOXO0auMast, Mo OOJbIIIEH
Y4acTH MPEJICTaBIAeT COOOM MPOCTO MOMBITKH CMSTYUTH TOT yAap, KOTOPbIA HaHECET
HaM [Ipuposa cBouM IpPUroBOPOM 3a Hallle BOIHUIOIIEE HAPYIIICHUE €€ 3aKOHOB...».

Yemeepmulii nepuod pa3BUTHS KJIACCUUECKON OMOJIOrHYECKOM IKOJIOTHU — C
Hayajna 70-x go cepeaunbl 80-X rT. B 3T0 BpeMs ceMu «Te3aM» TPEThero nepuojia
OBLIIM MMPOTUBOIIOCTABIICHBI COOTBETCTBYIOIIUE «aHTUTE3bI»:

® TPYAHOCTH B BBISBJICHUU KaKHUX-TO OOIIUX 3aKOHOB Pa3BUTUS COOOIIECTB;

® [IOCTOSIHHBIE HAPYIIEHUS PABHOBECHBIX COCTOSIHUM;

® BHOBb BO3POCIINI MHTEPEC K MOMYISIMOHHBIM UCCIEIOBAHUSIM;
OTKa3 OT KOHKYPEHIIMH KaK OCHOBHOTO (akTopa (OpMUPOBAHUSI COOOIIECTBA;
M3YUYEHHE SKOCUCTEM B UX PA3BUTHUM (BKJIIOUAsl U DBOJIFOLIMOHHBIE (DAKTOPHI);
MpeBaIMPOBaHUE KOHIEMIIUM KOHTHHYYMa HaJl KOHULEMIMEH NUCKPETHOCTH
KOCHUCTEM;



® BO3poOCIIas PoJib CAyYalHBIX (PAKTOPOB B OOBSICHEHUH CTPYKTYPhl U JTUHAMMU-

KU DKOCUCTEM.

Hakonen, namoiii nepuoo — nocneauue 15-20 ner, korjga HamMeTUIach TEH-
JeHIusl 00beIMHEHUs TIPEICTABICHUN JEeTEPMUHUPOBAHHO-MTOMYJISIIMOHHOTO BTO-
poro nepuoja, IeTEPMUHUPOBAHHO-CUHIKOJIIOTMYECKOIO TPETHEr0 U CTOXACTHUYE-
CKO-MOMYJISIHUOHHOTO YETBEPTOr0, YTO MO3BOJISIET TOBOPUTH O Hayaljie CTaHOBJIE-
HUSl UCTUHHO CHCTEMHOTO MOAXOAa K M3YUYEHHIO DKOJIOTHUECKUX 00BheKkTOoB. Hau-
0oJiee yJauHbIM IPUMEPOM TAKOTO MOJX0/1a MOXKET CIIY>KUTh BbIlleaias B 1986 r.
U niepeBenieHHas y Hac B 1989 r. kaura M. burona ¢ coaBropamu «29konorus. Oco-
Ou, NOMyYJIALIMK U COOOIIECTBA».

CoBpeMeHHas HKOJIOTHsI — 3TO KOMILUIEKCHAs, ObICTPO pa3BUBAlOILAsCs HAYKa,
XapakTepusyromascsi 00JblIUM KpyroMm npobseM. CloKHas CTPYKTypa SKOJOTUU
OmpeesieTcsl TEM, YTO OOBEKThI €€ OTHOCSTCSl K OYEHb pa3HbIM YPOBHSM OpraHu-
3alMu: OT 1eo Ouocdeprl U KPYIMHBIX SKOCUCTEM 0 MOMYJSLUUNA, MPUYEM MOMY-
JSIUs HEPEJKO paccMaTpUBAETCS KaK COBOKYIHOCTh OTAENbHBIX ocobeil. Mac-
mTadbl MPOCTPAHCTBA U BPEMEHH, B KOTOPBIX MPOUCXOJAT U3MEHEHHUS dTUX 00b-
€KTOB, U KOTOPbIE JOJKHBI ObITh OXBAaY€HBI UCCIEIOBAHUSIMU, TAKKE BapbUPYIOT
Ype3BbIYAMHO IIUPOKO: OT ThICAY KUJIOMETPOB /10 METPOB U CAHTUMETPOB, OT ThI-
csieNieTuid 10 Hemenb U cyTok. B 1970-e rr. popmupyercs axonorus yenoBeka. [1o
Mepe JABJIEHUS HAa OKPYXKAIOUIYIO0 CPEy BO3PACTAET MPAKTUYECKOE 3HAYCHUE KO-
Joruu, ee nmpobjaeMaMy MHUPOKO MHTEPECYIOTCS WHKEHEPHI, YNpaBleHIIbI, (huo-
codbl, COLIMOJIOTY U MHOTHE IPYTUE CHEUUATUCTHI (pUc. 3).

O6uias —  I'nobanbHas INpuknagHas OxpaHa
IKOJMIOTHA | — 3KOJMOrMs || 3KOJIOTUA NPUPOAbLI
CrnenmanbHas
3KOJIOTHSA: Tno6amenas DKoJIorUYecKas
XWBOTHBIX, 6e3011acHOCTh 6e30HacHOCTD
pacTeHui U T.I. Dxorornyeckast
f [ 3KCMepTH3a
M OLIGHKA pHUCKa
[MonynsmumonHas DKosoruyecKuit
3KOJIOTHSA Tiio6anEkEit MOHHUTOPUHI | DKOIOTHYECKOE
| MOHHMTOPWHT HOPMMPOBaHHUE
CounaneHas M \
aKororHs; P i e
IKOJIOTHS 0
HMPOJIOTIONBE30BaHHE
—— rporpamMmal pHp

Puc. 3. CoBpemenHsbie pa3aensl akosoruu (no: Hukanopos, Xopyxas, 2001)

I'mapoduosiorus (OT THAPO... — BOJa U OMOJIOTHS) KaK 4acTh 3KOJIOTMH H3Y-
YaeT COCTaB, CTPYKTYpY U (YHKIIMOHHUPOBAHHE BOJHBIX IKOCHCTEM, (DOKyCHPYs
CBOE BHMMaHHE B 3HAYMTEILHOW Mepe Ha UX OMOTHYECKOW COCTABIISIONICH, T.C.



BOJHOM OuorieHo3e. IToHsATHEe «cocTaB» IIMpPE MOHSATHUS «BUIOBOM COCTaB», TaK
KakK BKJIIOYAET B YMCJIO B3aMMOJICMCTBYIOIIUX 3JIEMEHTOB CHUCTEMbI TOMUMO TH/I-
POOHMOHTOB M pacxojlyeMble aOMOTUYECKHE PECYPChI, MPEkKIAE BCEro OMOTEeHHBIE
3JIEMEHTHI, Bce (POpMbI PACTBOPEHHOTO M B3BELIEHHOT'O MEPTBOI'0 OPraHUYECKOIo
BEILIECTBA, a TAKXKE MHUKPO3JEMEHTHI. [IoHsATHE «CTpPyKTypa» paccMaTpuBaeT BcCe
BHJIbl B3aUMOJIEMCTBUH (T.€. B3AUMOOTHOILICHUI) MEXKIY FJIEMEHTAMHU SKOCUCTEMBI
HE3aBUCUMO OT (hM3UYECKON MPUPOJIBI CBsi3ei. Pe3ynbraTtoM B3aMMOIEHCTBUS SIB-
asieTess «(PyHKIIMOHUPOBAHUE» CUCTEMBI, T. €. U3BMEHEHHE CBOMCTB M KOJUYECTBEH-
HBIX XapaKTepUCTHK 3JeMeHTOB BO Bpemenu (Degopos, 2004). OCHOBHBIM 00OBEK-
TOM H3Y4Y€HHUs TUIPOOUOJIOTUU SBJISIIOTCS BOJHBIE SKOCHUCTEMbI, B KOTOPBIX OHO-
TUYECKUE U a0MOTHUYECKHUE DJIEMEHTHI CBSI3aHbl ()YHKIIMOHAJIBHO B €UHOE IIEJI0€
Ha 0a3ze KpyroBopoTa BEUIECTB U TpaHchopmainuu notoka sHeprud. OCHOBHBIM
METOJIOM COBPEMEHHOM TUIPOOUOJIOTUH SBISIETCS CUCTEMHBIN aHallU3 CTPYKTYPHI,
(GyHKIMU U CBsI3ed MOMYJISLUNA U OMOIIEHO30B MeX 1y coO0M U ¢ akTopamu Cpelibl
ooutanusa (KoxxoBa, 1987).

VYcnoBus KU3HU B BOJIHOM Cpelie OmpenessitoTes: (pUu3uKo-reorpapuuecKiuMu
O0COOEHHOCTSIMU BO/I0EMA, MHOTHE U3 KOTOPBIX, HAIPUMEP XUMUUYECKHUIN COCTaB BO-
1Ibl, B OCOOEHHOCTH COCTaB OMOTE€HHBIX 3JIEMEHTOB M PACTBOPEHHBIX T'a30B U UX KO-
JIMYECTBO, XapaKTep JOHHBIX OTJI0XKEHUMN, MPO3PAYHOCTh BOJIBI U APYTO€, HAXOIATCS
1O/l BJIUSIHUEM BOJHBIX OPraHU3MOB M YacCTO OINPEACISAIOTCS UX KU3HENESITEIbHO-
cTbto. [loaTomMy B TOI Mepe, B KaKOil THAPOOMOJIOTUSl M3ydyaeT 3HAUECHUE YKU3HEH-
HBIX SIBJICHUH B 0011IeH COBOKYITHOCTH B3aMMOOOYCIIOBJIEHHBIX MPOIIECCOB B BOJHOM
cpene, OHa UMeeT OOIIUe 33aJaud C KOMIUIEKCHBIMU TeorpaduyecKuMu JTUCIUILIN-
HaMH — JIMIMHOJIOTUEN U OKeaHosioruerd. Ha 3ToM ypoBHE UCCIeN0BaHUN PEIIAtOTCS
Takue NpoOJieMbl, Kak OuoJoruyeckas CTpyKTypa, OMOJIMMHOJOru4eckas u Ouo-
OKEaHOJIOTMYECKas TUMOJIOTUSI BOJOEMOB U BOAHBIX MACC, 3aKOHOMEPHOCTH KPYTo-
BOpPOTA BEIECTBA, MOTOKA Hepruu u uHpopmaiuu (Bunbepr, 1969—19786).

3HAYUTEILHOE MECTO B THAPOOMOJIOTMU 3aHUMAET pa3padOTKa HAy4HBIX OC-
HOB PallMOHAJILHOM dKCIUTyaTallud OMOJOTUYECKUX PECYPCOB BOJIHOM Cpe/ibl, CBsI-
3aHHAas C 3alIPOCAaMU MOPCKOTO U MTPECHOBOAHOTO PHIOHOTO XO3SIMCTBA, MPYI0BOIO
pHIOOBOICTBA, MPOMBICTIA BOAHBIX OECMO3BOHOYHBIX KMBOTHBIX W MJIEKOIUTAIO-
X (ppl00XO03sIICTBEHHAS, WM POMBICIIOBAsA, THAPOOUOTIOTHS).

JlpyruM HampaBlieHUEM MPAKTUYECKOTO MPHIOKEHUS THIPOOUOJIOTUN U CTH-
MYJIOM €€ Pa3BUTHS CIYKUT KOMIUIEKC OMOJIOrMYECKUX BOIIPOCOB, CBA3AHHBIX C UC-
M0JIb30BaHUEM KOHTMHEHTAIBHBIX IMOBEPXHOCTHBIX MPECHBIX BOJ I MUTHEBOTO U
MPOMBIIIIJIEHHOTO BOJIOCHAOXKEHUS, OXPAHOW MPUPOJHBIX BOJ OT 3arps3HEHUM, U3Y-
YEHHEM IPOIIECCOB CAMOOYHUIIIEHUS 3arPsS3HEHHBIX BOJ M METOIOB OMOJIOTHYECKON
OYUCTKHM CTOYHBIX BOJI (CaHUTapHasi ruipoduoorus). Metonbl ruIipoOHOIOTUU UC-
MOJIB3YIOTCS JIJIS OLICHKU CTETEHU 3arpsA3HEHUs] BOABI MO HAJTUYMIO ONPEACTEHHBIX
WHAUKATOPHBIX OPraHW3MOB (OMOJIOrMUECKHA aHAIU3 KaueCcTBA BOJ).

N3yyaercs 3HaueHUE BOJHBIX OPraHU3MOB KAaK ar€éHTOB MPOLECCa CaAMOOYH-
nieHusi. CMeXHbIe BOMPOCHI, Kacaroluecs TJIaBHBIM 00pa3oM OMOJOTUYECKHUX TO-
MeX BOJIOCHAOKEHHMIO M JKCIUTyaTalluu CyJ0B (0OpacTaHWe MUKpPOOpPraHU3Mamu U
MPUKPETUIEHHBIMU JKMBOTHBIMU KOPIIYCOB CYZOB, Pa3JIMYHBIX almaparoB U THIPO-
TEXHUYECKUX YCTPOMCTB, TPyO U BOJOBOJOB TEIJIOBBIX 3JIEKTPOCTAHIIMM, 3apacTa-



HUE BOJIOXPAaHUJIUI] BOJHBIMU PACTEHUSIMU, MOBPEKACHUE CYJ0B U MOPTOBBIX CO-
OpY’KE€HUH APEBOTOYLIAMHU U KaMHETOUYLIAMH), OTHOCST K TEXHUYECKON r'MApOoOHOI0-
ruv. BO3HUKAIOT U HOBBIE 33J1a4M; HAIPUMED, BBISIBJIICHUE BJIMSHUS IJIAHKTOHA Ha
NOTJIONIEHHE M PACCEMBAHUE 3BYKAa — CBEIECHMs, HEOOXOAMMBIE THIIPOAKYCTHUKAM.
WNuorna BeIIENSIOT HABUTAITMOHHYIO THAPOOHOJIOTHIO, U3YUAIONTyI0 OMOIOTHYeCKHe
NOMEXM JKCIUTyaTaluu (uioTa, BKIOYas OMOTIOMUHECIEHIIMIO, U CETbCKOXO3SIMCT-
BEHHYIO TMAPOOHUONIOIHIO, K KOTOPOW OTHOCST, HAPUMEP, U3yYE€HUE POJIM TUAPO-
OMOHTOB B YAOOPEHUU PUCOBBIX MMOJIEN U pa3BeIEHNUHU PbIO B 3TUX BOJAX.

[Tpuponnbie cooOliecTBa BOIHBIX OPraHU3MOB, COCTABJISIONIME HACEJICHHE
BOJHOM Cpelibl, CTaJIM CUCTEMATUYECKH HCCIENOBAThCA TOJIBKO CO BTOPOM MOJIO-
BUHBbI XIX B., 4TO U MPUBEJIO B JalbHEMIIEM K 000COONEHUIO THAPOOUOIOTHUU OT
OOTaHUKH U 300JI0THUHU, U3/I1aBHA 3aHSATHIX U3yUYE€HHEM KaK Ha3eMHBIX, TaK U BOJIHBIX
opranu3MoB. Jlnst ¢popMupoBaHUS THAPOOMOJIOTHM KAaK HAyKH, UMEIONIEH CBOM
O0OBEKT U3y4YEeHUs, CBOU METOJIbI U 3aJ]auM, OOJIBIIIOE 3HAUYEHNE UMENIHU TIEPBBIE KO-
JMYECTBEHHBIE HCCIENOBaHUs crieliu()UUHON 1J11 BOJHOM CpeJbl )KU3HEHHOU (op-
MBI — IJIaHKTOHA, Hayatbie B 80-e rr. XIX B. HemeukuM yueHbiM B. ['anzenom. Ha
npumepe Kunbckold OyXThl OH MOKa3ajl HEOOXOJUMOCTh KOJUYECTBEHHBIX CBEJIE-
HUI O MJIAHKTOHE KaK MCTOYHMKE MUILHU JUIsl IPOMBICIOBBIX PbI0 U OCHOBBI OMOJIO-
rMYecKoi MpoayKTUBHOCTH Mopsi. [lo3aHee, HO Take TJIaBHbIM 00pa3oM B MHTE-
pecax pa3BUTHUS PbIOHOTO XO35MCTBA, OBLIO HAYATO KOJIMYECTBEHHOE U3YUEHHUE Op-
raHU3MOB, OOUTAIOIIMX Ha JIHE BOAOEMOB, — OeHToca. KonuyecTBeHHbIE Hccneno-
BaHUsl OEHTOCA MOJYYUIIN OOIIlee pacpoOCTPaHEHUE MOCIe TOT0, KaK ObLTH MpUMe-
HEHbl MPUOOPBI AJIsi B3SITHSI MPOO — JIHOYEpIaTesu, BIEpPBbIE MPEJIOKEHHBIE B
1911 r. nnsa Mmopckux uccnenoBannii gatckum yué€nbeim K. Ilerepcenom u mis npe-
CHOBOJHBIX — MIBEACKUM y4E€HBIM C. DKMaHOM.

CaMoe MmupoKoe pacmpocTpaHEeHHWE B THAPOOMOJIOTUU MOTYUYHIA KOJIHYECT-
BEHHBbIE METOJIbl HCCJENOBAaHUS MPUPOJHBIX COOOLIECTB BOJHBIX OPraHU3MOB,
CIIy’Kallye sl ONpeNieSIeHUs] YACIEHHOCTH (MIJIOTHOCTH) OCOOEH OTHENIbHBIX BU-
J0B U MX Ouomacchl. J{is 3TOHM Lieau NPUMEHSIOT MHOTHE CleUalbHbIE THAPO-
Ononornyeckue NpUOOpPHI: MIAHKTOHHBIE CETH, TUIAHKTOHOYJIOBHUTEIH, IJIAHKTO-
HOYEpHaTeNy, THOYEPHATENN PA3TUYHBIX KOHCTPYKUUU U 1p. (puc. 4).

[TepBbIii TpeUMYIIECTBEHHO (GJIOPUCTUYECKUM, (hayHUCTHUECKUA M OHOreo-
rpaduyeckuil 3Tan Ucciae0BaHui MO TUAPOOHOIOTHH CBA3aH ¢ HEOOXOAUMOCTBIO
M3YUYEHHs] BUJOBOTO COCTABa M PACIPENEIEHUSI HACEIEHHUS MOPEH U BHYTPEHHHUX
BOJ. JTa 3a/1a4a, B 0COOEHHOCTH MO OTHOILEHHUIO K MEHEE U3yUYEeHHBIM pailoHaMm U
CUCTEMATUYECKUM TpyNIaM OPraHU3MOB, /10 CUX NOpP HE MOTEpsia CBOEroO 3Haue-
Hus. BreinmonHeHa orpomHas pa0oTa MO M3YYEHHIO COCTaBa HACEJIEHUS MPECHBIX
BOJ U Mopeil. Marepuabl coOMpainuch I1aBHBIM 00pa3oM BO BpeMs IKCIEIULIUN.
Breimaromeecss 3HaueHUMe MMeJla aHIJIMKCKas MOpCKas JKcneauuus Ha cyaHe Ye-
nenpxep (1872—1876 1r.), MOJOKUBINAS HAYalo M3YYEHHUIO JKM3HU Ha OOJBIIMX
rinyounax. Haunnas ¢ nmocneaneit yetseptu XIX B., BO MHOTHX CTpaHax yuypexjaa-
JUCh MOPCKHE M IMPECHOBOJAHbBIE OMOJOTMYECKHE CTaHIMM, YTO CO3JaJI0 HOBBIE
BO3MOYKHOCTH ISl YIUTYONEHHBIX KPYTJIOTOJAMYHBIX TMAPOOHOJOTMYECKUX HCCIIe-
noBanuil. CoBpeMeHHasi TUAPOOUONIOTHs HUPOKO UCHOJIb3YeT KaK 3KCIEAUIINOH-
HbI€, TaK U YIIIyOJIEHHbIE CTAlMOHAPHBIE UCCIIEIOBAHUS.
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Puc. 4. Opynus cbopa
OeHTOCa U TUIAHKTOHA
(mo: Yepronpyn, Yep-
Tonpyn, 2003):

1 — ckpebok;
2 — 3aKWIHAsl TPEYIOJib-
Has Apara;

3 — IHOYepnaTenb JK-
MaHa-bepka B pac-
KPBITOM U 3aKPBITOM
BHUJIC;

4 — xadyecTBEeHHAs
IUTAaHKTOHHAS CETh
AnmrenHa;

5 — KoJIMYeCTBEHHas
IUIAaHKTOHHAS CETh
xenu;

6 — IIIAaHKTOHHBINA CavY0K

JInst pa3BUTHS PECHOBOHOW THAPOOMONIOrMY OOJIBIIOE 3HAYEHUE UMENTU Pa-
6otel B.M. Apnonbau, A.JI. benunra, I'.lO. Bepemaruna, B.H. Boponkoga,
B.W. XKanuna, C.I'. JlenueBoii, B.M. PsuioBa, /I.0. CBUpEHKO U MHOTUX JPYTHX,
a Takke uccienoBanus, npoBenéuneie B 20-30-x rr. XX B. Ha Kocunckoit u I'ny-
6oko03épckoit Ouocranuusax nox MockBor (JI.JI. Pocconmumo, C.M. Ky3nernos,
I'.I". Bun6epr, E.B. bopyukuii, I'.C. Kap3unkun u ap.), 6aiikaabckoil OMOCTaHIIUH
Hpxkyrtckoro yausepcurera (M.M. KoxoB). Emé B Hayane XX B. B MOPCKUX HAy4-
HO-TIpOMBICTIOBBIX dkcneaunusax H.M. Kaumnosuua, B paborax C.A. 3epHoBa u
K.M. JleptoruHa OblIM 3aJ10KE€HBI OCHOBBI POCCHUMCKHUX MOPCKHX THIPOOHOJIOTH-
YECKHMX MCCIIEN0BaHUN. B cOBETCKOE BpeMs OHU MOIYUYUIIA CAMOE IUPOKOE pa3BU-
THe, HaYMHas ¢ padoT 1o u3ydeHuto bapeHrieBa Mops, MpoBeIEHHBIX MO PYKOBO-
ncteom M.U. MecsiueBa u JI.A. 3enkeBuua B 20-e rr. [lmaByunm MOpckuM Hayd-
HBIM MHCTUTYTOM, CO3/1aHHBIM B 1921 1. bosbmme 1OCTUXEHUS POCCUUCKHAX MOP-
CKHMX TuApoOuooruueckux uccieaoanuii (¢ yuactuem B.I'. boroposa, B.A. Bo-
nsaauukoro, E.®. I'ypesnooi, I1.U. YcauéBa, A.A. lllopeirnna, B.A. SmHoBa u
np.), 06o6meénnsie B kuure JI.A. 3enkeBuua (1963), monb3yroTcss MUPOBBIM TPU-
3HaHueM (puc. 5).
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Axanemuxk BOP Axanemuxk KHUITOBNY Unen-koppecnonnent AH

Kapn MakcumoBu4 Huxonaih MuxaitnoBuu APHOJIB/IN Baagumup
(Kapn OpHcT), hon (1862—-1939 rr.) MuTtpodanoBuu
(1792-1876 1r.) (1871-1924 rr.)

Axanemuk 3EPHOB Axanemuk 3SEHKEBNY Unen-koppecnonaent AH
Cepreit AnexkceeBuu JleB AnekcanapoBuy BOI'OPOB Benunamun
(1871-1945 rr.) (1889-1970 rr.) I'puropbeBuu (1904—1971 rr.)

Unen-koppecnionnentr AH  Unen-koppecnonnent AH Axkanemuk AJIMMOB
HUKOJIbCKNH BUHBEPT Anekcanap denopoBud
I'eopruit BacunbeBuu I'eopruii ['eopruesuu (r.p. 1933)
(1910-1977 rr.) (1905-1987 rr.)

Puc. 5. OteuecTBeHHBIE YUEHBIE — IEUCTBUTEbHBIE (AKAJEMHUKH), TOYETHBIE YICHBI
U 4JeHbl-KoppecnonaeHTsl Akanemuil Hayk Poccun u CCCP, BHecire Hanbob-
IV BKJIAJ] B UCCIIEIOBaHNUE BOIHBIX dKocucTeM Poccuu (Ppoto mo: www.ras.ru)
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[To Mepe HakoMIEHUsI CBEACHUN O COCTABE HACEJIEHHUS pa3HbIX BOJOEMOB BHU-
MaHHe ObLJIO HANpaBJICHO HA BBIICHEHUE DKOJIOTHYECKUX YCIOBUN (HOPMUPOBAHUS
onpeIeIEHHBIX OMOIIEHO30B U OOMTaHUS OT/IEJIbHBIX BUJIOB BOJIHBIX OPTraHHU3MOB.

B ruapoOuosioru MHOrO BHUMAaHHMS YJIETSETCS Pa3BUTHUIO MPEACTABICHUHN O
3HAYE€HUU OMOJIOTUYECKUX SIBICHHUM Il Kiaccu(DUKAMU MPUPOIHBIX BOJ, TEOPUU
OMOJIOTUYECKON MPOIYKTUBHOCTH, 3aKOHOMEPHOCTSIM OMOTHYECKOTO KPYyroBOpoTa
BEIIECTB U NTOTOKA SHEPTUH B BOJHBIX COOOIIECTBAX.

Ha odepenu ruapoOHOIOTHYECKUX HCCIAEAOBAHUN CTOUT BBISICHEHUE (DYHK-
[MOHAJILHOTO 3HAYE€HUs BOJHBIX OPraHM3MOB B IMPOTEKAIOLIMX B BOJHOW Cpelie
npoliieccax, YTo HEOOXOIUMO JJisl YIIPaBJIE€HUsI OMOIOTHYECKON MPOAYKTUBHOCTHIO
U MpolleccCaMu CaMOOUYHUILEHUS U JJISI pallMOHAIBLHOIO MCIOIb30BaHUsl OMOJIOrye-
CKHUX pecypcoB. DyHKIIMOHATbHBIE 0COOCHHOCTH BOAHBIX OPraHU3MOB MOT'YT OBITh
BBISICHEHBI TOJBKO C MOMOIIBIO IKCIEPUMEHTAIBHBIX HCCIIeI0BaHUNH OOMEHa Be-
IIECTB, POCTa, MUTAHUSI U XUMUYECKOI'O COCTaBa BOAHBIX OpraHu3MoB. JlJis pa3Bu-
TUSL DTOrO HAMNpaBJIEHHUs] HCCIENOBAHMM OOJbIIOE 3HAYEHHWE HMeENId pPadOThI
H.C. I'aeBckoii, B.C. UBnesa, C.H. CxamoBckoro.

Petenue psana rugpoOuosiornueckux BOMPOCOB HEPEAKO TpeOyeT uccieaoBa-
HUM Ha CaMbIX Pa3HbIX YPOBHSX — OT MOJIEKYJISIPHOTO, KJIETOYHOTO U OpraHU3MeEH-
HOTO JI0 MOMYJISIIMOHHOTO U OuorieHoTuueckoro. Hanmpumep, npu BeISICHEHUH TPU-
YUH Ype3MEPHOro pPa3BUTHUS (UTOIUIAHKTOHA («IBETEHHS BOJbI») HEOOXOAMMO
MPUHUMATh BO BHUMAaHUE, C OJTHOM CTOPOHBI, B3aUMOJEHCTBUE Pa3HbIX BUAOB BO-
J0pocCIiei 1 MUKPOOOB uepes3 BhIZIesieMble B BOY crielupudeckre MeTaboIuThl, ¢
JIPYTOi — KPyrOBOPOT OMOTEHHBIX 3JIEMEHTOB (a30T, (ochop U 1p.), 3aBUCAIITUIN OT
CBOMCTB BO/I0€Ma B 1I€JIOM M OT CTOKA C €ro BOJIOCOOPHOM IJIOIIAIH.

3aKkoHOMEpHasi B3aMMO3aBUCUMOCTh BCEX SIBJICHUI B BOJOEME, SIBISIOIIEMCS
LEJOCTHBIM TPUPOJIHBIM O0BEKTOM, Obla MOoAYEpKkHYTa B KoHIe XIX — Hauale
XX B. B KJIacCHYECKHX padoTax mBernapckoro aumuonora @. dopens. B 20-x rr.
XX B. A. Tuneman (I'epmanus) u O. Hayman (IlIBeuus) mokaszaiu BO3MOXKHOCTb
nojapazzeneHuss 03€p, Kak U JIPyrux BOJAOEMOB, Ha OHMOJIMMHOJIOTUYECKUE THUIIbI
(omurorpodHbBIA, ME30TPOPHBIN, IBTOTPOPHBIN, AUCTpodHBIN U Ap.). [Ipobrema
THUIIOJIOTUH U KJIacCU(UKALIMKU MPUPOIHBIX BOJ TPOJOJIKAET pa3padaThiBaThCS.

Bonbimas ca0KHOCTh U Pa3sHOPOAHOCTH MPUPOJHBIX SIBIEHUH, C KOTOPHIMU
UMEET JIeJI0 TUAPOOUOJIOT S, MPUBENIA K UCTIOIb30BAHUI0 MHOTUX METOJIOB MCCJIE-
JIOBAHUSI, HATIPUMEDP: PAAUOYTIAEPOTHBIN METO U3MEPEHUSI UHTEHCUBHOCTH (DOTO-
CUHTE3a IJIAaHKTOHA, NpeasioKeHHbIH naTckuM yuéHeiM E. Creman-Hunbconom, ¢
MOMOIIBI0 KOTOPOTO YK€ MOJIyYEHbI JaHHbIE, TO3BOJISIIOIINE CYUTh O MEPBUYHON
MPOAYKIIMM OKeaHa M THApocdepbl B MEIOM; CHEKTPOHOTOMETPHUUECKHE METOIBI
onpeeeHus: cofiepKaHus XJaopodusia B MIaHKTOHE; METObI U3y4YEeHUs POJIU BOJ-
Hbix Oaktepuii (D.JI. Ucauenko, B.C. bytkeBuu, A.C. Pazymos, C.1. Ky3Heros,
KO.U. Copoxkun). IIpu MOpPCKHUX M HEKOTOPBIX MPECHOBOJIHBIX HCCIEAOBAHUAX OT-
6op 1po6 1 HAOJIIOACHHS BEIyTCS ¢ MIOMOIIBIO aKBAJIAHTUCTOB, HA OOJIBIIUX TITyOH-
HaxX TMPUMEHSETCS] MOJBOAHOE TeleBUaeHue U ¢oTorpadrpoBaHue, ¢ MOMOIIbIO
HXOJIOTOB MPOCIIEKUBACTCS PacIpe/iesieHe BOAHBIX OpraHU3MOB; HOBeHIINE (HU3H-
YEeCKUE METOJIbI UCTIONIb3YIOTCS ISl M3yYeHHUsl OMOIOMUHECHIEHIIMU B INTyOMHAX MO-
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pA, Ui TOHUMAHUS B3aUMOCBSI3M TPOLIECCOB, UIYIIMX B BOJHBIX 3KOCHUCTEMAX,
MPUBJIEKAETCA METOJI MATEMATUYECKOTO MOAECIMPOBaHUs, MpUMEHstoTcst OBM.

Jis ruapobuonoruu, ocooeHHo B Poccuu, XxapakTepHo BO3pacTarouiee BIIHs-
HUE TEOPETHUYECKUX MCCIENOBAHUN Ha PELICHHE BOIPOCOB HEMOCPEACTBEHHO
MPAKTUYECKOro 3HaueHus. ['uapoOuonornueckue 3HaHus U METOJbI IIUPOKO HC-
MOJIB3YIOTCS JIJIsl OLIEHKH KOPMOBOI 6a3bl BOJOEMOB KaK OCHOBBI UX PhIOOMPOIYK-
TUBHOCTH, IIPU MPOMBICIIOBOM pa3Bejike, MpU prI0Opa3BeICHUN.

VYcenexu ruapoOUoNIOrUy MO3BOJUIN MPUMEHATh aKTHUBHBIE METObI BO3JEH-
CTBHUS HA OMOJIOTHYECKYIO MPOAYKTUBHOCTH BOJIOEMOB. B mpeaBoeHHBIEC TOIBI TI0]T
pykoBoacTBoM JI.A. 3eHkeBUYa NMPOBEAEH IKCIEPUMEHT MO OOOTAIIEHUIO TOHHOM
¢daynsr Kacnuiickoro mopsi, Kyzia Obl1 BCEIEH MHOTOIIETUHKOBEIN Ye€pBb HEPEUC,
KOTOPBIM UTpaeT BaKHYIO POJIb B MUTAHUM OCETPOBBIX pbIO. YCHEIIHO MpoBeaeHa
aKKJIMMaTHU3alisi KOPMOBBIX OPraHU3MOB, TJIaBHBIM 00pa3oM pakooOpa3HbIX, BO
MHOTMX BOJOXPaHMIIMILAX U HEKOTOPBIX 03&pax, HampuMmep B 03. banxam. B pe-
3yJbTaTe TUAPOOMONIOTMYECKUX HMCCIEIOBAaHUN MPEIOKEHbl HOBbIE METOMAbI MO-
BBIIIEHUS PHIOOMPOYKTUBHOCTH NIPYJOB MYTEM BHECEHMS] MUHEPAJIbHBIX y100pe-
HUH, KOTOpbIE BOILIM B MPAKTUKY IMPYJIOBOrO PHIOOBOJICTBA U CYIIECTBEHHO CIIO-
coOCTBOBAJIM TMOBBIIICHUIO €r0 MPOU3BOAMUTENLHOCTUH. B oOnactu caHuTapHOU
TUAPOOUOJIOTUN Pa3BEPTHIBAETCS M3YUEHHUE BJIMSHUS HA BOJHbBIE OPTaHU3MbI U MX
co00I1IecTBa TOKCUYECKHX BEIIECTB MPOMBIIIJIEHHBIX CTOKOB, MEXaHH3Ma OHUOJI0-
TUYECKOTO0 CAaMOOYMILIEHUS! BOJ M APYTHX BOIIPOCOB, OTHOCSIIMXCA K aKTyaJIbHOMN
npobsieme olecreveHrs pacTylIMX MOTPEOHOCTEH ueraoBeYecTBa B UHMCTOM BoOJE
(Bunbepr, 1969—-197806).

Ha BHyTpeHHux Bomoémax Poccuu ruapoOHOIOrHyecKre UCCIeIOBAHMS Be-
nytest MacTuTyTOM OMosorun BHyTpeHHux Boa PAH, JIuMHOIOrHYecKUM UHCTH-
tytom CO PAH, I'ocymapCTBEHHBIM HAay4YHO-UCCIEAOBATEIBCKUM HHCTUTYTOM
03épHo-peunoro xosgiictea (I'ocHMOPX), 3oonorndyeckum wuHCTUTYTOM PAH,
yHuBepcutetaMu (MockoBckuM, CapatoBckuM, pKyTCKUM U Op.) U IPYTUMH y4-
pexnenusimu. MccneqoBaHusiMU IO MOPCKOM THAPOOMOJIOTUM B HMIMPOKUX Mac-
mrabax 3anumarorcs WMuctutyt oxeanosnorun PAH, Bcepoccuiickuii Hay4dHO-
UCCJIeIOBATENLCKUIT MHCTUTYT phIOHOTO X03siicTBa M okeaHorpaduu (BHUPO) u
ero OacceitHoBble MHCTUTYTHI: Tuxookeanckuit (TMUHPO) Bo Bnaausoctoke, ITo-
nsapubid (IIMHPO) B Mypmancke, Atnantuueckuii (AtnantHUPO) B Kanuuun-
rpazne, 3oonmornduecknid MHCTUTYT PAH, yHuBepcuteTsl (Hanpumep MOCKOBCKUH,
JleHuHrpaackwmii) u ap.

B AnraiickoM kpae ruapoOHOJOTHYECKUE UCCIE0OBAHNS TOCTOSHHO MPOBO-
nsatcs B Jlaboparopuu BOAHOW 3KoJOrMU MHCTUTYTa BOJHBIX U 3KOJOTMUYECKHX
npobsem Cubupckoro otaeneHus Poccuiickoit akanemun Hayk, Antaiickom HUAN
BOJHBIX OHMOpecypcoB M akBakyiIbTypbl (Anrtaiickuii punuan «DPI'YII T'ocprio-
HEHTpP») U Ha OUOoru4eckoM GakyabTeTe AJNTaiicCKOro rOCyHUBEPCUTETA.

N3 mexayHapoIHbIX OpraHu3alvii HauboJbIlee 3HaUYEHUEe NIl TUAPOOHOIIO-
My UMErOT: co31anHbii B 1902 r. [1ocTOsSIHHBIN MEKIYyHAPOIHBIN COBET 110 U3yYe-
Huto Mops (r. Konenraren), uznatomuii Journal du Conseil (¢ 1926 r.), Mexnayna-
pOaHasl accolMalus JUMHOJOIOB, CcyllecTByomas ¢ 1922 r. u peryaspHO CO3bl-
BAIOIAasi KOHTPECCHI TMMHOJIOTOB.
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Crapeiliiuii  MeXIyHapOAHBINM TUApOOHOIOTHYEeCKUil >kypHan Archiv fur
Hydrobiologie uznaercst ¢ 1906 r. Boixonut takxke Internationale Revue der ge-
samten Hydrobiologie und Hydrographies (¢ 1908 r.). C 1956 r. B CIIIA u3naércs
MexayHapoaHslil xkypHal Limnology and Oceanography. Bosbiioil aBTOpUTeT
umeeT xkypHaia Hydrobiologia, Beilyckaemblil M31aTEILCTBOM Springer.

B Poccun OCHOBHBIM KypHAJIOM MO THIPOOHUOTIOTMU KOHTHUHEHTAJIbHBIX BOJ
SIBJISIETCST «bHOJIOTHS BHYTPEHHUX BOJI», M3JaBaeMblii POCCUUCKON akajieMHUeEn Ha-
yK, panee, B CCCP, TakuM cuuTajcs u3gaBaeMbii Ha YkpanHe «I uapoduonorunyie-
CKUU XKypHall».



1. COCTAB, CTPYKTYPA U ®YHKIITHOHUPOBAHHUE
BO/JHBIX 9KOCUCTEM

JdKocucremMa (OT Iped. oikos — KUIMIIE, MECTONPEObIBAHUE M CHUCTEMA) —
€MHBIA MPUPOJIHBIN KOMIUIEKC, 00pa30BaHHbIN KUBBIMU OpraHU3MaMH U Cpelloi
ux obutanus (atMocdepa, MoyBa, BOJAOEM U T.I.), B KOTOPOM KHUBbIE U KOCHbIE
KOMITOHEHTHI CBSI3aHbI MEXIy c000il 0OMeHOM BelecTBa W 3Hepruu. [loHstue
IKOCUCTEMA MPUMEHSIETCS K MPUPOJAHBIM 00BEKTaM Pa3IMYHOU CI0KHOCTH U pa3-
MEpOB: OKeaH WM HEeOOJBIIOW MpyA, Talira WIM Y4acTOK Oepe3oBO poiu
(puc. 6). B pyccKOsSI3bIYHOM M HEMELKOM JIMTepaType PpaclpOCTPaHEH TEPMUH
«0OuoreoneHo3» (0T rped. bios — KU3Hb U koinos — oOIIMI) — OMHOPOAHBIN yua-
CTOK 3€MHOM MOBEPXHOCTHU C OMPEAECICHHBIM COCTABOM >KUBBIX (OMOIIEHO3) U KOC-
HBIX (TPU3EMHBIN c10i aTMOc(epbl, CoJTHeUHas YIHEPTHs, IT0YBa U Jp.) KOMIIOHEH-
TOB U JUHAMUYECKUM B3aUMOJIEHCTBUEM MEXIY HUMU (OOMEH BELIECTBOM U SHEP-
rueit). TepmuH «OuoreoreHos», kotopeiit npeaioxui B.H. Cykaues, yacto ynot-
pebiiseTcst Kak CHHOHUM T€PMHUHA «dKOcUcTeMax». HekoTopbie yueHble paccMaTpu-
BalOT OMOT€OIIeHO3 B KaueCcTBE MeJibuaiiliel euHUIbI JIaHamadTa — JIeMeHTap-
Horo JanamadTa, wid pauun ([lepensman, 1977).

2KOCHCTEMbI
HasemHbie n
— €CHOBOAHbIe Mopcku
(Buomeli) P = i
— TYyHApa NoTuyeckue: » OTKDLITLIN OKeaH
L4 (nenarnveckasn)
P Taiira RO e
py4su ¥ ap. 5 npubpexHbia
Boabl Wenbda
|| WNPOKONMCTBEH-
Hble neca NeHTnyeckue: SaRonD
md %
|| o3epa anBennuHra
v-)'fcrerm ] Tnpydot . ] b
—BonoXpanunniga || LoCTYapum
> NYCTbIHKW
5 rnyboKoBOAHLIE
3abonoyeHHbie pUdTOBLIe 30HM
CaBaHHb!
yroasa:
rMner v Ap. =" boneTa
o e e ey i i
6onoTrcThia neca

Puc. 6. OcHOBHBIE THIBI MPUPOAHBIX FIKOCUCTEM (T10: BpoHckuii, 1996)
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TepMuH «3K0CUCTEMa» OBUT MpeaIokeH B 1935 r. BUAHBIM aHTIIMACKUM 3KO-
aorom-0otanukoM A. TeHcnu 171 0003HAYEHHUs €CTECTBEHHOIO KOMILIEKCA KH-
BbIX OpPraHM3MOB U (PU3UUECKOU cpefibl, B KOTOpO oHM oOuTarT. OqHAKO UCCclie-
JIOBaHUs, KOTOPBIE C MOJHBIM OCHOBAHMEM MO>KHO Ha3BaTh 3KOCUCTEMHBIMM, Ha-
YaJld NPOBOJUTHCS 3HAUUTEIBHO PaHbllIe, U OECCIOPHBIMU JUAEPaMH 3/1€Ch ObUIH
ruspobuosoru. ['napobuosnorus, a 0cOOEHHO JIUMHOJIOIHUS ¢ CAaMOro Hayana Obuin
KOMIIJIEKCHBIMU HayKaMH, UIMEBIIMMH JIE€J0 CPa3y CO MHOTMMHU JKUBBIMH OpraHU3-
MaMH U C UX cpeliol oOuTanus. M3ydanuck npu 3TOM HE TOJBKO B3aUMOJICHCTBUS
OpPraHMW3MOB, HE TOJIBKO MX 3aBUCHUMOCTb OT CPEbl, HO U, YTO HE MEHEE BAXKHO, —
BJIUSIHHE CAMUX OPTraHU3MOB Ha (pU3UYeCKyto cpeny (puc. 7).

Hao800Hs0
CACU
bo30yxa
Bodxas
macea \
Xubomupe
Mukgodioe
Hacenente
Puc. 7. IlpuHuunuansHas cxema
f pyﬁmgﬂ“g ,d&'ﬁlfﬂltf COoCTaBa u BHYTpeHHeﬁ CTp}IKTypBI
Bods aoyHm TUIIOBOM BOJHOM PKOCHUCTEMBI

(no: ®enopos, ['mapmanos, 1980)

Hepenko oO0beKTOM ucCCAEAOBAHUNM ISl JIMMHOJIOTOB OBbLI HENbIA BOJOEM, B
KOTOpPOM (U3UYECKHE, XMMUYECKHE U OHMOJOTrHYeCcKHe MPOIECChl TECHEUIIUM 00-
pa3soM B3aUMOCBSI3aHBl. YK€ B camMOoM Hayaje XX B. aMEPUKAHCKHUW JMMHOJIOT
D. bepx ¢ MOMOLIBIO CTPOTMX KOJMYECTBEHHBIX METOJOB H3YyYaeT «JIBIXaHHE
03€p» — CE30HHYIO TUHAMHUKY COAEPIKAHUSA B BOAE PACTBOPEHHOIO KUCIOPOAA, KO-
TOpasi 3aBUCUT KaK OT MPOIIECCOB TMEpeMENIMBaHus BOAHOW Macchl U nuddysun
KHUCJIOpOJIa U3 BO3/1yXa, TaK U OT KU3HEAEATEIbHOCTH Oprann3MoB. CyllleCTBEHHO,
YTO CPEAU MOCIECIHUX KAK MPOU3BOJIUTEIN KUCIOPO/Ia (MUIAHKTOHHBIE BOJIOPOCIIH),
TaK U ero norpedutenu (00JpIIMHCTBO OakTepuid U Bce kUBOTHBIE). B 1930-x rT.
OOJIbIIIME YCIIEXU B M3YYEHHUH KPYyroBOpOTa BEIIECTBA U TpaHCHOPMAILIMKM SHEPrUr
ObUTM JOCTUTHYTHI B Poccun Ha KOCHHCKOHN TMMHOJIOTHYECKONW CTaHLMM 1o Mo-
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CKBOM. Bosrnasisin cranuuio B 310 Bpems JIJI. Pocconumo, npennmoxuBmui tak
Ha3bIBa€MbIH «OaJIAHCOBBIN MOAXO», YACISIOMUN OCHOBHOE BHUMaHUE KPYTroBO-
pOTY BellleCTB U TpaHChOopMaluu dHepruu. B paMkax 3Toro nmoaxoga Hayall CBOU
UCCJIeI0BaHUs IEPBUYHON MPOAYKIUH (T.€. CO3/1aHUs aBTOTPOo(haMu OPraHuYECKO-
ro BeuiectBa) u ['.I'. BunOepr, ucnosnb3ysi METOJ] «TEMHBIX U CBETJIBIX CKISHOK».
CyTb €ro B TOM, 4TO O KOJUYECTBE 0Opa3oBaBiIerocs nNpu (OTOCHHTE3€ OpraHuye-
CKOI'O BEILLECTBA CYAAT MO KOJUYECTBY BBIAEIUBLIErOCS KMCIOPOA.

CnycTts Tpu roja aHajorMyHble uU3MepeHus Oblu ocyuectBiensl B CHIA
I'.A. Paitnu. Mauuuaropom 3tux padot Ob11 k. XaTuMHCOH, KOTOPBHIA CBOUMU
COOCTBEHHBIMHU HCCIEIOBAHUSMU, a TAK)XKE ropsyeil NoJAepKKO HaUMHAHUI MHO-
I'MX TAJAHTJIMBBIX MOJIOJBIX YUYEHBIX OKa3ajl 3HAYMTEIbHOE BIMSHUE HA PA3BUTHE
9KOJIOTHH (0C0OeHHO MuMHOIorun) He Todabko B CIIIA, Ho u Bo Bcem Mupe. K co-
KAJICHHUIO, B HACTOSIIEE BPEMs 3TOT MOJAXOJ Ha MPAKTUKE MCHOJb3YyeTCs KpalHe
penko. ['aBHasg mpuyMHA CBEpTHIBAaHUS OallaHCOBO-PHEPreTHUECKUX HCCIEN0Ba-
HUM 00yCIIOBJI€HA KpailHEW CI0KHOCThIO OOBEAMHEHUS! B paAMKaX OJHOTO MPOEKTa
yCUJIMK OOJIBLIOrO YMCiIa CHELMATUCTOB Pa3HOro MpoQuiis, a TakkKe AJUTENbHO-
CTBIO M TPYJIOEMKOCTbIO Takux uccienoBanuid (Kpsuios, 2002). Otu uccnenona-
HUSI UMM OOJIbIIOe 3HauY€HHWE B MOHMMAHUU MPOILEcca aHTPOMOI€HHOI'O 3BTPO-
(bupoBaHus 03ep U pa3pabOTKe METOJOB BOCCTAHOBJIEHUS UX dKocucTeM (XeHuaep-
coH-Cemnnepc, Mapknenn, 1990; 9amoncon, 1998).

B kadecTBe mpuMepa pacCMOTPUM dKOCHCTEMY IIPYJ1a, KOTOPYO MOXKHO Ipe-
CTaBUTh B BUJIE CJEIYIOIIUX OCHOBHBIX KOMIIOHEHTOB (OnyMm, 1975, puc. 8).

e AOQHOTHYECKHEe KOMIIOHEHTBI (OKpy>Karouas cpeia). OTO OCHOBHBIE OPraHu-
YECKUE U HEOPraHMYECKHE COEIMHEHUS (BOMA, YIJIEKHUCIOTA, KACIOPO, Kajb-
i, a30THble U (OCPOPHBIE COJM, aMUHOKHUCIOTHI, TYMUHOBBIE KHUCIOTHI U
T.A.), @ TAKXKE pa3jIu4Hble BUIbl PHEPIrUid M U3Iy4YEHUH (TEIMJIOBOE, CBETOBOE,
ylIbTpapuoaeTOBOE, paguaoHHoe U jap.). HeGonbmas dyacTe HEOOXOIMMBIX
JUTSL )KU3HU 3JIEMEHTOB MHUTAHMSI HAXOJUTCA B PACTBOPE M HEMOCPEICTBEHHO
JOCTYITHAa OpraHrn3Mam, HO 3HAaYUTENIbHO 0OJIbIIEe KOJUYECTBO UX 3aKIHOYEHO B
NPOJYKTax paspyuieHus: (0COOEHHO B JOHHBIX OTJIOKEHUSX), & TaKKe B CaMUX
opranuzMax. CKOpoCTh Mepexoja MUTATEIbHbIX BELIECTB B PACTBOP, MOCTYM-
JIEHUE COJIHEYHOM DHEPIruy, a TaK)Ke TeMIIepaTypHbIE LUKJIIbI, JIMHA JHS U ApPY-
rMe KJIMMaTUYECKHE PEXUMBbl — TAaKOBBI BaKHEHIIHME MPOLECCHI, PEryJIUpPYIO-
I1M€ NHTEHCUBHOCTh (DYHKLIMOHUPOBAHUS 3KOCHCTEMBI.

e IIpoayueHtbl (aBTOTpO(BI, B OCHOBHOM (poToTpodsl). B mpyny moryTt ObITh
IPOAYLEHTHl JABYX TIJIABHBIX THIIOB: a) YKOPEHSAIOLIMECS WM KpPYyHHBIE ILIa-
BAaIOIIME PACTEHUS, OOBIYHO OOUTAIOIIME TOJBKO Ha MEJIKOBOJIbE (MAKPO(UTHI),
u 0) MelKue MiIaBaroulie pacTeHusl, OOBIYHO BOJOPOCIH, Ha3biBaeMble (UTO-
IUIAHKTOHOM, KOTOPbIE paclpOCTPAHEHbI B TOJIIIE BOJbI HA INTyOUHE MPOHUKHO-
BeHus ceta. [Ipu n300umiMKu QUTONIAHKTOHA B BOJIE€ OHA MPUHUMAET 3€JI€HO-
BaThIN 1[BET; B APYTUX CIyYasX NPOAYLEHTbl HE 3aMETHBI Clly4ailHOMY HaOJIto-
JaTel0, U HECIIELUAIIUCT HE MOJ03PEBAET 00 UX NPUCYTCTBUU. TeM He MeHee B
OTHOCHUTENHHO OONbIIMX TTyOOKHX MpyJax M o3epax (Kak U B OKeaHe) QUTO-
IUIAaHKTOH WrpaeT OONbLIyI0 pojib B 00ECNEYEHUH 3KOCHCTEMBbl NUILEH, YeM
NPUKPENVIEHHBIE PACTEHUS.
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e Koncymentsl, niau ¢arorpodsl (rereporpodni). K 310l rpymnmne oTHOCATCS
KUBOTHbIE (JIMYMHKU HACEKOMBIX, pakooOpa3Hbie, pbiObl). [lepBUuHbIE KOHCY-
MEHTHI (PACTUTENILHOSAIHBIE) MTUTAIOTCSI HEMTOCPEICTBEHHO KUBBIMU PAaCTEHUSMHU
WIN PACTUTEIBHBIMU OCTATKaMHU W MOJPA3JEISIIOTCA Ha JBA TUMA: 300IUIAHKTOH
(’KMUBOTHBIN TUTAHKTOH) U 3000€HTOC (OHHBIE (POopMbI). BTOpHUUHbIE KOHCYMEHTHI
(MJIOTOSIIHBIE), TAKME KaK XHUIIHbIE HACEKOMbIE W XHWIIHbIE PBIObI, MUTAKOTCS
NEPBUYHBIMU KOHCYMEHTAMHU, APYT APYIOM WM IPYTMMH BTOPUYHBIMHU KOHCY-
MEHTaMHM (CTAHOBSCH IPU 3TOM TPETUYHBIMH KOHCymeHTamu). Eme onuH Bax-
HBI TUIT KOHCYMEHTOB — AETPUTO(Aru, KOTOPBIE CYLIECTBYIOT 3@ CUET «JIOKISI»
OpPraHMYECKOro JAETPUTA, MAAAIOIIEr0 BHU3 U3 aBTOTPO(HBIX SIPYCOB.

e Penyuenrsl, uiiu canporpodsnl (rereporpodsl). BoaHble 6akTepru, )KI'yTUKOBBIE
U IpuObl pacnpoCTpPaHEHbl B MPYY MOBCEMECTHO, HO OCOOEHHO OHM OOMJIbHBI Ha
JTHE, HAa TPAHULIE MEXIY BOJOW U WJIOM, T/I€ HAKAIUTMBAIOTCSI MEPTBBIE PACTEHUS U
XKUBOTHBIE. HekoTopbie OakTepuu U rpulbl SBISIOTCS MaTOr€HHBIMU, T.€. MOpa-
AT KUBbIE OPraHU3Mbl, BbI3bIBasi O0JIE3HU, HO OTPOMHOE OOJIBIIMHCTBO UX T0-
celsieTcsl Ha OpraHu3Max JiMIlb nocie ux cMeptu. [Ipu OnaronpusTHBIX Temrepa-
TYPHBIX YCJIOBHUSIX Pa3jioKEHUE B BOIHOM Macce UAET ObICTPO; MEPTBBIE OPraHU3-
MBI COXPAHSAIOTCS HEAOITO U BCKOPE PACUJICHSIOTCS HA YACTH, MOTPEOIsIEMbIE JKHU-
BOTHBIMU-JETPUTO(AraMu 1 MUKPOOPTaHU3MaMH, a COJIEpKalIlecs B HUX IHTa-
TeJIbHbIE BEIECTBA BEICBOOOXKIAIOTCS /111 HOBOTO MCIIOJIb30BAHMUS.

HeobGxonmbie KOMITOHEHTERI HeobazaremsHele KOMITOHEHTEI
A AL

CeeT = BeneHble pacTeHHA

S .

—
[Tpony1iieHTEI

TpaBosiiHbIe »  XUIIHIEKH
[TapazuTer /
é, Tlagans e E
[«
s 4
§ ! :
é? CartpoHTsr 2
Penyuenrsr
MHHEPAITEHbIC | gued [TpeoGpazoBare
BeIHecTRa g
J
L ~ " - e

ABGHOTHYECKHE
KOMITOHEHTEI

BroTHyeckiie KOMITOHEHTEI

Puc. 8. ITpuHLMnuanbHbie YpOBHU U KOMIIOHEHTBI CAMOJIOCTaTOYHOM
skocucteMsl (11o0: Clarke, 1954)
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Baxnoil pyHkuueit m000i 3KOCHUCTEMBI SIBJISIETCSl y4acTHE€ B KPYrOBOPOTE
BellleCTB U SHepruv. KpyroBopor BemecTB — 3TO MOBTOPSIOMIMECS MPOLIECCHI
NpeBpalleHus U IepeMelleHUsl BEIeCTBa B IPUPO/Ie, UMEIOIHe 0oJiee UTh MeHee
uukiInyeckuit xapakrep (Bunorpanos, 1969-1978). OOumii KpyroBopoT BELIECTB
CKJIaIbIBAE€TCSl U3 OTHEIbHBIX MPOLECCOB (KPyroBOPOT BOJbI, Fa30B, XUMUYECKHUX
AJIEMEHTOB), KOTOPbIE HE SIBJISIIOTCS MOJHOCTHIO OOPAaTUMBIMH, TaK KakK MPOUCXO-
IUT paccestHue BEUIECTBA, U3BMEHEHHE ero coctaBa. C MOSIBIECHUEM KU3HU Ha 3€M-
Jie OTPOMHYIO POJIb B KPYTrOBOPOTE BEIIECTB UTPAIOT )KUBBIE OPraHU3MBbI (KPYTOBO-
POT KHCJIOPO/Ia, YIIepoaa, BOJOPOa, KaNbIUI U IPYTUX OMOTEHHBIX JIEMEHTOB).

['mo6anbHOE, CpaBHUMOE C T€OJOTHYECKUMHU MPOIIeCCaMH BIMSHUE HA KPYTro-
BOPOT BEILIECTB U SHEPTrUU OKa3bIBAET AESTEIbHOCTh YEJIOBEKA, B pPe3yjbTaTe KO-
TOPOM BO3HUKAIOT HOBBIE U U3MEHSIOTCS CJIOXKHMBIIHMECS B MPUPOJE MYyTU MUTpa-
MU BELIECTB, MOSBISIOTCS HOBBIE BellecTBa. [ 1yOoKoe M3yueHue mpeBpalleHui
BEILECTBA U YHEPTUU B MPUPOJIE U yUET MOCIEACTBUI, CBA3aHHBIX C BO3JEHCTBUEM
Ha ATH NPOLIECCHI AESITENIbHOCTH YEJIOBEeKa, — HEOOXOUMOE YCIOBUE COXPAHEHUs
OKpY alollel cpesibl B TPUTOHOM JIJISl 5)KU3HU COCTOSIHUH.

Ha pucynke 9 naHa yrnpolieHHas cxema KpyroBopoTa BELIECTB U HEPTrUU B
BozoeMe; Ha pucyHkax 10 u 12 mokaszaHbl cXxeMbl KPYroBOpoTa HanboJiee BaXkHBIX
OMOreHHBIX XMMHUYECKUX deMeHTOB. Kak BUHO U3 cXeM, KpyroBOPOT BEIIECTB B
BOJIHBIX PKOCHCTEMax TECHO CBS3aH ¢ aTMochepoi U BOJOCOOPHBIM OacceitHOM, a
TaKKe€ MOXET CUJIbHO 3aBUCETh OT aHTPOMOT€HHOT0 BO3/IEHCTBUSI.

MuHepa nbHbie Opraxunyecuue
Ceer Tenno sewecTsa sewecTea

P e
=Y, 2

Baktepun

Sz

Puc. 9. Kpyrosoport
BEILIECTB B BOJIOEME
. (mo: Kanun, I'epn,
" 1961)
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Puc. 10. Kpyrosopot yraepona (no: KpuBonyukuii, [Tokap:xxeBckuii, 1986)
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Puc. 11. Kpyrosopor a3zora (no: KpuBonyukuii, [Tokapxesckuii, 1986)
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B (ot et L 3KCKpeMeHTSI
BKHI-O'-IEHHB B Euomaccy Munepanuzauus
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e ases ! — KpyT0BOpPGT

I'nyGoxosopHoe ocaxgenye

Puc. 12. KpyroBopot docdopa (no: Kpubonyukuii, [lokapxeBckuii, 1986)

OcHoBHbIe a0MOTHYeCKHEe (PAKTOPBI BOAHBIX IKOCHCTEM

Boaa, oxuck Bogoposaa, H,O, npocreiiiiee ycToiunBOe B OOBIYHBIX YCIOBUSIX
XHMHUYECKOE CoelMHEHUe Bojiopoaa ¢ kuciopojaoM (11,19% Bonopona u 88,81%
KHCJIOpOJIa TI0 Macce), MoJieKysipHas Macca 18,0160; O6ecriBeTHas )KUIKOCTh O€3
3amaxa M BKyca (B TOJICTBIX CIIOSIX UMeeT ronyOoBaThiil 11BeT). [IMOTHOCTH BOBI
1,000 r/em’® (3,98 °C), temneparypa miasienus 0 °C, Temneparypa KHIMEHUS
100 °C. Boma — 0IHO U3 cambIX PacpOCTPAHEHHBIX BEIIECTB B MPUPOJE (TUIPO-
ctepa 3anumaet 71% nosepxHoct 3emiin). Bojae npuHaiexXuT BaKHEHIIast poJib
B I€0JIOTUYECKON UCTOPUM 3€MJIM U BOSHUKHOBEHUH KW3HU, B PopMUpOBaHUU (HU-
3UYECKOU U XMMUYECKOW CpEJIbl, KJIIMMAaTa U MOrobl Ha Hallen I1aHeTe. be3 Boabl
HEBO3MOYHO CYIIIECTBOBAHME >KMBBIX OpraHu3MoB. OHa — 00s3aTeNIbHbIA KOMIIO-
HEHT MPAKTUYECKH BCEX TEXHOJOTMYECKUX MPOILECCOB — KAK CEIbCKOXO3SIICTBEH-
HOTO, TaK M MPOMBIIUIEHHOTO MTpou3BoacTBa (HepkuHckuii, 1969—1978).

Bona oGnanaer psjioM CBOMCTB, OTJIMYAIOIIUX €€ OT JPYTUX XUMHUYECKUX Be-
LIECTB, © UMEET OrPOMHOE 3Ha4YeHHe JUIsl *KU3HU opraHu3moB (bepesuna, 1984).
TakoBbI Ipek/ie BCEro TEIJIOBbIE CBOMCTBA BOJIbI: €€ BBICOKAs y/Ie/IbHAs TEIJIOEM-
KOCTb, MaJjiasi TEIJIONPOBOIHOCTh U CHOCOOHOCTh K PACHIUPEHUIO TTPU 3aMEP3aHUM.
Tennoemkocth Boabl paBHa 4190 JIx/(xr-K). BenencrBue 00/b110M yieIbHOM Te-
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IJIOEMKOCTH BOZa MOTIJIOIIAET OY€Hb OOJIbIIOE KOJUYECTBO TeIja, HO, MMes Ma-
Y10 TEMJIONPOBOAHOCTh, OTIAET €ro B OKPYKAIOUIYIO Cpely OYE€Hb MEJJIEHHO.
BaxHelmuM caeacTBUEM 3TUX CBOWCTB BOBI ABJISIETCS CPABHUTENBHOE MOCTOSH-
CTBO TeMIepaTypbl 0acCeHOB, U U3MEHEHHUE YCIOBUHN Cpe/ibl MPOUCXOAUT OYEHb
MEJJIEHHO Y MOCTENEeHHO. DTO UMeeT OOJbIIoe 3HAYeHHUE ISl TUAPOOUOHTOB, KO-
TOpbIE B OOJBUIMHCTBE CBOEM SIBIISIFOTCSI XOJOJAHOKPOBHBIMU. Bbicokasi ynenbHas
TEMJI0EMKOCTh BOJIbI OOYCIIOBJIMBAET U OYEHb OOJIBILION 3amac Temia ruapochepsbl
10 CpaBHEHUIO ¢ cyllel u TeM Oosee ¢ atMmochepoil. Hackonbko Beauk 3anac Ter-
na B ruapocdepe, NoKa3blBaeT CIEAYIOIUN NpUMep: TPU MOHMKEHUH TeMIIepaTy-
pol 1 1 Boawl Ha 1 °C BhIIeNsAETCS TaAKOE KOJIUYECTBO TEILIA, KOTOPOIO 10CTATOYHO
1St TOTO, 4T0OBbI MOBBICUTH Ha 1 °C Temmepatypy Oosiee 3000 Takux ke 00beMOB
Bo3ayxa. [IoaToMy MOHSITHO, YTO TEIJIbIE OKEAHUYECKUE TEUECHHS] OKA3bIBAIOT OT-
POMHOE BIIMSIHME Ha KJIUMAT MPUJIeTalolnX K MOpIo 00JacTe.

Huzkas TenionpoBogHOCTh CIOCOOCTBYET c1abOMy paclpoCTPaHEHHUIO U3Me-
HEHUI TemnepaTypsl B I1yOb BOJ10eMOB. B pe3yibTare BOo3HUKAeT TeMIepaTypHas
cTpaTu(uUKalys, NPernsTCTBYIOLIAs IPOrPEBaHUIO 10 JTHA AK€ MEIKOBOJHBIX Oac-
ceiiHOB. OueHb BEJIMKA CKpbITas yJelbHas TEIUIOTa IUIABJIECHHUS JIbJA, PaBHas
3,35-10° Jx/kr.

3ameuarenbHa ClIOCOOHOCTh BOABI PACIIMPATHCS MPU 3aMEP3aHUH, B IPOTHBO-
NOJIOXKHOCTh OOJBIIMHCTBY JIPYTUMX BELIECTB, KOTOPBIE, OXJIAXKAASICh, COKMMAIOTCS
W JIOCTUTAIOT HauOOJIbllIeW MIOTHOCTU MPU TeMIepaType 3aMmep3aHus. braaronaps
ATOMY CBOWMCTBY BOJIbI JIEJl UMEET MEHBIINI yI€TbHBIN BEC, YEM BOJA, U ACPKUTCA
Ha €€ MOBEPXHOCTH, 3allUIIAsl HHKEEXKAIIUE CIIOM BOABI OT JAIBHEMILIEr0 OXJIakK-
nenusi. Boja nmeer 3HaunMTenbHO GonbInyio MIOTHOCTH (10° Kr/M’), ueM BO3IyX
(1,3 KF/M3). DTO 00CTOSATENHCTBO UMEET BaXKHOE 3HAYEHUE JJIs )KU3HU TUAPOOUOH-
TOB. OrpOMHOE YMCJIO PACTEHUH U )KUBOTHBIX MPeObIBAET BO B3BEILIEHHOM COCTOSI-
HUU B T€YEHUE BCeW CBOEW kU3HM. bonplias MIOTHOCTh BOABI ONPEAEHSIET U Pl
0COOEHHOCTEN CTpOeHUs! THIPOOUOHTOB: CPE/IM HUX BCTpeUaeTcs MHOToO (hopm, Jiu-
HIEHHBIX KaK BHYTPEHHEro, TaK M BHEIIHEro CKelleTa, MMEIOUIUX MSTKOe, CTyJe-
HucToe Teno (cupoHODOPHI, MeTy3bl, TPEOHEBUKH U JIP.).

Ha QyHKIMOHMpOBaHHE BOJHBIX 3KOCUCTEM OOJIBIIOE BIUSHUE OKAa3bIBAIOT
paznuyHbIe MepeMenIeHus] BOAHBIX MAcCC: MOBEPXHOCTHbIE U ITyOWHHbBIE TEUYECHMUS,
BEpTUKaJIbHAs LMPKYJISIUMA W Jpyrue, OoIpejesseMble MHOTMMHU (haKTOpaMHu.
[IpakTUuecku Bceraa v Be3Jle, HO C pa3HOM CKOPOCTbIO BOJIHBIE MACChI MOJBEPKe-
Hbl PA3JUYHBIM NEPEMELIECHUSIM W MpeEBpalleHusM (KpyroBopoty). Kpyrosopor
BO/bI Ha 3emiie (BIaroo0OpoT) — 3TO HEMPEPHIBHBIN 3aMKHYTBIA MpPOLECC nepeMe-
eHus: BOJbl B atMocdepe, ruapochepe U 3eMHON Kope, COCTOSIIMNA U3 Hhcrape-
HUsl, MepeHoca BOASHOTO Mapa B aTMocdepe, KOHIEHCAlMW Mapa, BbINAJIEHUs
OCaJIKOB, CTOKAa. B 3TOM ennMHOM mponecce MPOUCXOINUT HENPEPBIBHBIA NEPEXO.T
BOJIbI C 3eMHOM MOBEPXHOCTH B aTMocdepy U obpaTHo (puc. 13).
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— noxaesble obnaka \ '\
/ / 2 —ocagku v 8

3 — rpyHTOBbIE BOAPI i
4 — BOAOMNON XUBOTHBIX 3 ')‘x,‘

i3l 5 — AbixaHue
<% 455 52 6 — BblgeneHue
TR s 7 — NOrnNoLLeHNe pacTeHUsIMU
11

8 — ncnapenue pacteHmsaMu
9 — Bo3BpalLEeHNe B OKeaH
10 — ucnapeHue 13 noysbl

5 11 — ucnapeHue n3 rpyHTa
12 — ucnapeHuve 13 okeaHa

13 — BoasiHoOM nap

14 — dhopmumpoBaHme obnakos

Puc. 13. Cxema
KpyroBOpOTa BO-
nel (mo: Spellman,
Drinan, 2001)

Bona auccouunpyer Ha monsl H™ 1 OH™. KoHIeHTpauo BOJOPOJHEIX HOHOB
BBIpaXKalOT €€ OTPHUIIATEIbHBIM JIECATHYHBIM JIoraprudMoM B obo3HayaroT pH. Op-
raHU3MbI, OOMTAIONINE B Y3KOM JHaIla30HE KUCIOTHOCTH, HAa3bIBAIOT CTEHOMOHHBI-
MU, a nepeHocsme oonbimue konedbanus pH (5—6 equHUI) — SBPUMOHHBIMU (MH-
neddepentamu). CTEHOMOHHBIE, TIPEIMOYUTAIONINE KUCTYIO peaknuio (pH<7), Ha-
3pIBatOTCs auuaoduiamu, menounyto (pH>7) — ankanuduiamu, HEWTpaabHYIO
(pH=7) — neiirpodunamu. 3Hauenne pH MoOxkeT MEHSAThCS B BOJIOEME B T€UEHHUE
CyTOK Ha 2 u Oosiee eauHulibl. Houbto pH HUKE B CBSI3M € yBEJIMUEHHUEM COAEpIKa-
Hust CO, B pe3yJibTaTe AbIXaHUS PACTEHUM, JHEM — BBILIE 332 CUET MCMOJIb30BaHUS
CO, Ha potocunTtes (Koncrantunos, 1986).

CoJieHOCTH BOABI BIIMSET Ha €€ IUIOTHOCTh M CO3JIa€T OIPEJICJICHHBIN ypo-
BEHb OCMOTHYECKOIrO JaBJieHUs1 B opraHu3Max. [[o cTeneHu COJIEHOCTH MPUPO-
HbIE BOJIOEMBI M NMPEUMYIIECTBEHHO OOUTAIOIIME B HUX OpraHu3Msbl nensrcs (Peii-
Mmepc, 1990) na:

- TpecHbIe (OJMrorajJuHHbIC) — KOHIEHTpalus cojiei 1o 1 r/m;

- COJIOHOBaThl€ (ME€30rajJuHHbIC) — KOHIIEHTpalus coyeit 1-10 r/m;

- coJieHble (yarajluHHbIe) — KOHlLleHTpauus cosieid 10-50 r/m;

- paccoJibl (TunepraauHHbIe) — KOHIEHTpalus cojiei 6onee 50 r/im.
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B npecHbIx BomoeMax mpeodianaroT conr: kapOoHaTsl (10 80%), cynbdaTsl U
xyopuael. ConeprkaHue cojied 1eI04YHO3EMETbHBIX METAIJIOB KaJIbI[Usl U MarHus
OMpeNeNIAeT KeCTKOCTh BOAbIL. [IpuueM kapOOHATBI U TUAPOKAPOOHATHI ITUX MeE-
TaJJIOB 00pa3yloT BPEeMEHHYI0, a Cyjiab(aTrbl — MOCTOSHHYIO KECTKOCTh BOJIBI.
BpemenHas ¥ mocTosiHHas )KECTKOCTH BMECTE COCTaBJISIIOT OOIIYIO dKECTKOCTh BO-
16l B 3aBUCHMOCTH OT KOHIIGHTPAIIMU ATUX COJIeH BBIJICIISIOT BOAY:

- MATKYIO — 10 2 MMOJIb/II;

- CpeaHeu )KEeCTKOCTH — 2—6 MMOJIb/J;

- JKecTKyr — 6—10 MMoIB/T;

- OYeHb KECTKYI0 — cBbIIe 10 MMOJIB/II.

[To oTHOMIEHUIO K (haKTOPYy MUHEPAIU3ALUU BBIACISIIOT (AHAJIOTUYHO, KaK U K
JPYTUM SKOJIOTHYECKUM (haKTOpaMm, HampUMEP K KHUCIOTHOCTH) IBPUTATMHHEIE,
CTEHOTaJMHHbIE, Talo(puiabHble, rano(@oOHble U APYrHe 3KOJIOTMYECKUE (POPMBI
OpraHH3MOB.

Kak npaBuio, opraHu3mbl, HaceNsItOIMEe BHYTPEHHUE BOJIbI, MOAPA3ACISIOT
Ha YeThIpe Tpymmbl: 1) MpecHOBOJHbBIE BUBI, OOUTAIOIIME MPU MHUHEPATU3ALIUU
MeHee 3 1/1, cpelia ux oOUTaHUsl — MPEeCHBIe, UM ONUroraauHuele, (1o 0,5 r/n) u
coJioHOBaThle, uiu cyoranuHuele, (0,5-3 r/1) BOAbI; 2) MPECHOBOAHBIE COJIEBBI-
HOCJIMBBIE BHUJIbl, KOTOpPbIE OOUTAIOT Mpu MUHepanu3anuu 10 15(20) r/n (runora-
JMHHBIE BOJIbI); 3) TasiouiibHBIE BUIBI, BCTPEUAIOIIUECs IIaBHBIM 00pa3oM B CO-
neHor Boje no 50 r/m (Me3oraJiMHHBIE BOABI), HO MHOTAA W B IPECHBIX BOAAX;
4) ramoOMOHTHBIE BUJIBI, OTpaHudeHHbIe cojieHOoCcThio S0-300 r/n (runperaauHHbIE
Boabl) (Hammer, 1986).

VYpoBeHb MHUHEpATU3ANHUH SBJISETCS BAXKHBIM DKOJIOTHYECKUM (PaKTOPOM, BO
MHOTOM OTPEEISIONUM pa3HooOpa3ue W KOJIMYECTBEHHOE Pa3BUTHE TUAPOOMOH-
TOB KOHTHMHEHTAJbHBIX BOJOEMOB, OCOOEHHO 3aCyLUIMBBIX 30H. PazHooOpasue
rUAPOOMOHTOB MAaKCHMAJIbHO B MPECHBIX BOJIaX, 3aT€M 3HAUYUTEJIbHO CHHXKAETCS
(co cIBUTOM B COCTaBe COOOIIECTBA) MPHU MOBBIIICHUH MUHEpaIU3alMy B TUIIOTa-
JUHHOM Jnuamna3oHe. [Ipy MuHepanuzauuu ot 15 T/ U BhIIE TAKCOHOMUYECKOE
pazHooOpa3ue yMeHbIaeTcs YK€ MEHbIIMMH Temrnamu (puc. 14). Ilpudem Hau-
OosbIas oOpaTHas KOPPEAIUs BUIOBOTO pa3HOOOpa3rs HAOMIOAaeTCs B IMAIa30-
He 0,3-10 r/n. OgHako s Oonee BBICOKMX Juara3oHoB MuHepanu3anuu (10-30,
30-50, 50-100, u 100-200 r/1) 1O0CTOBEPHOCTH KOPPESALMH 3HAYUTEILHO CHUKA-
ercsa. HecMOTpsi HA OTUETIMBYIO OOUIYIO TEHAEHIUIO K YMEHBIIEHUIO TAKCOHOMU-
4ECKOTO pa3HOO00pas3us, MpH yBEIMUCHUH MUHEPATU3alUA B KaKJIOM KOHKPETHOM
cllydyae ¥ 0OCOOEHHO B y3KOM JMalia30He COJIEHOCTH BEJMKA POJIb APYTUX IKOJIOTHU-
yeckux (akropoB (Williams, 1998).

B o3epax rora 3anagHoii CuOupH NpH YBEIMYEHUH YPOBHS MHHEPATU3ALMH
BOJIbI B 3000€HTOCE 03€p HAOJI0/IaeTCsl TEHJCHIIMS K YBEIUYEHUIO JOJIU BTOPUY-
HOBOJHBIX BUJOB M3 SBOJIIOIMOHHO O0jiee MPOJABUHYTHIX TAKCOHOB W yMEHbIIIE-
HUIO J0JIM MEPBUYHOBOAHBIX BUIOB M3 APEBHUX TaKCOHOB. [Ipu 3TOM yacTh Tak-
COHOB 3000€HTOCA PIIMMHUHUPYET, a OCTABIIHUECS dBPUTaIMHHBIC TAKCOHBI MPUCIIO-
cabIMBaIOTCS K HOBBIM YCJIOBUSIM cpejibl. K ABpUraJuHHBIM OpraHu3MaM OTHOCST-
Csl JTUYMHKU MyX-OeperoByllIeK, XUPOHOMH M YacTUYHO MokperoB. K crteHora-
JUHHBIM OPTraHU3MaM OTHOCSTCS PaKoOOpa3HbIE, CTPEKO3bl, OPIOXOHOTHE U JIBY-
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CTBOpYATHIE MOJUTKOCKH, MUSIBKK U JIMYMHKU PYYEHHHUKOB, BCTPEUAIOIIUECS B OJIU-
TOTaJIMHHBIX W YaCThbIO B ME30TAIMHHBIX 03epax. [10100HbIM 00pa3omM MPOUCXOIUT
M3MEHEHHE YUCIIEHHOCTH U OMOMAacchl 3000€HTOCA Ha TPaIueHTe MUHEPATIU3aAIUH.
[Ipu yBenuyeHun MUHEpanu3aluu >3 T/1 ypOBEHb pa3BUTHUs JOHHBIX OECIIO3BO-
HOYHBIX, KaK NpaBuio, nagaet (beamarepusix, 2007).
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Puc. 14. 3aBucHMOCTh TAKCOHOMHUYECKOTO Pa3HO00pa3Hs OT COJICHOCTH
KOHTUHEHTaJIbHBIX BOJoeMOB (1mo: Hammer, 1986).

PacTBopennbie ra3pl. CylecTBEHHO OTJIMYAIOTCS YCIOBHUSI AbIXaHUSI BOAHBIX
Y Ha3eMHbIX opranu3MoB. Ha cymie B 1 1 Bo3ayxa coaep:xkutcst okosio 210 mi1 ku-
ciopona, T.e. B 20-30 pa3 6ombine, 4em B 1 J1 BOJbI, HO KOJIWYECTBO €ro HE MOCTO-
SITHHO W 3aBUCHUT OT TeMIlepatyphl. Kuciopoo MOCTOSHHO pacXOayeTcsl Ha AbIXaHHUE
U okucienue. Eciam ero pacxo/1 3HaUMTENbHO MPEBBIIIAET NOCTYIUIEHUE, TO HACTY-
naet AedUUUT, TPUBOIALIMNA K 3aMOPY KUBOTHBIX. B CBSI3U C MaJIbIM CO/iepKaHU-
€M Kucjaopoja 0osbliasi 4acTh TUAPOOUOHTOB — XOJIOIHOKPOBHBIE ()OPMBI, Y KOTO-
PBIX TpoLEecChl 0OMEHa BEIIECTB MPOUCXOASAT MEHEe MHTEHCUBHO, YEM Y TEILIO-
KpOBHBIX )XMBOTHBIX (bepe3nna, 1984).

B noBepXHOCTHBIX BO/IaX COJEP:KaHUE PACTBOPEHHOI'O KHCIOPO/a BapbUPYET
B IMPOKuUX npenenax — ot 0 1o 14 mr/n — v NoABEPKEHO CE30HHBIM U CYTOUYHBIM
konebanusiM. CyTouHble KOJeOaHUsI 3aBUCAT OT WHTEHCHBHOCTU IMPOIIECCOB €ro
IPOIYIIUPOBAHUS U TTOTPEOJIEHUS U MOTYT JOCTUTATh 2,5 MI/J1 paCTBOPEHHOTO KH-
cnopoaa. B 3uMHUI M JIETHUM NEPUOJBI pacpeesIEeHHe KUCIOPOAa HOCUT Xapak-
Tep crpatudukanuu. dedunur kuciopoaa vamie HaOI01aeTCsl B BOAHBIX OOBEK-
Tax ¢ BBICOKUMU KOHIEHTPALMSIMU 3arpsI3HSIIOIIMX OPraHUYECKUX BEIIECTB U B IB-
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TpOo(PUPOBAHHBIX BOJOEMAX, COAEPKALIUX OOJBITOE KOJTUIECTBO OMOTEHHBIX U TY-
MycoBbIx BeecTB (I'yceBa u nip., 2000).

KoHueHnTpamus kuciaopoja ornpeaeiseT BEIUYMHY OKHCIUTEIbHO-BOCCTa-
HOBUTEJIBHOIO MOTEHLIMANa U B 3HAYUTEIBHOM Mepe HallpaBlI€HUE U CKOPOCTh
POLIECCOB XUMUYECKOT0 M1 OMOXMMUYECKOTO0 OKUCJICHHs] OPraHUYECKUX U Heopra-
HUYECKUX coequHeHud. KuciaopoaHbii pexxuM OKas3blBaeT TNIyOOKO€ BIMSHUE Ha
KU3Hb BoJjoeMa. MUHUMaIbHOE COJIEp’)KaHUe PACTBOPEHHOIO KHCIopoaa, obecre-
YMBaIOIIlee HOPMAIbHOE Pa3BUTHE PbIO, COCTaBIsAET 0KOJI0 5 Mr/i. [loHnxkeHue ero
70 2 MI/1 MOXET BBI3BIBATH MAacCOBYIO rubelnb (3amop) pbiObl. HeGmaronpusitHo
CKa3bIBA€TCSl HA COCTOSIHMM BOJHOTO HACEJICHUS] U MEPECHIIEHHE BOIbI KUCIOPO-
JIOM B pe3yJibTaTe MpoieccoB POTOCHHTE3A MPU HEAOCTATOYHO WHTCHCUBHOM II€-
pEMEIUBAHUU CJIOEB BOJIBI.

Venexucnwviii 2az o06pa3yeTcs MpU AbIXaHUM >KUBBIX CYIIECTB U Pa3sIOKEHUU
opraHudeckux BeiiecTB. OH XOpOIIO PacTBOPSIETCS B BOJE U COACPIKUTCS 37€Ch B
OoJibllieM KOJMYECTBe, yeM B aTMochepHoM Bo3ayxe. Ceposodopoo oOpazyeTcs
Npy THUEHUM OEJNKOBBIX BEIIECTB, MOATOMY BOJIa, 3arps3HEHHAss OPraHUYeCKUMU
OCTaTKaMu, TaXHET CEPOBOAOPOIOM. DTOT r'a3 OUEHb SJOBUT U J1ayke B HEOOIBIINX
KOJIMUeCTBaX onaceH A Bcex KUBOTHBIX. [Ipu 20 °C B 1 11 Boabl pacTBOpsieTcs
2500 mn cepoBogopoaa. Memawn oOpa3yeTcsi IpU pas3ioKeHUH KJIETYATKH U CO-
JE€PKUTCS B My3bIpbKax, NOJHUMAIOIINXCS CO THA CTOAYMX BOJOEMOB, SITOBUT.

BuorenHble 31eMeHTbI — XMMUYECKUE AJIEMEHTHI, TOCTOSIHHO BXOJSIIUE B
COCTaB OPraHU3MOB U BBITIOJIHSIIOIIUE OTpPEJEICHHbIE OMOoTHYecKre (YHKIIUU.
Jlnst QyHKITMOHMPOBAaHMSI BOJHBIX IKOCUCTEM Hambojee BaXHBIMU (9acTO JIMMH-
TUPYIOIIUMH Pa3BUTHE BOJIOpociield U (POTOCUHTE3) OMOT€HHBIMU JIEMEHTAMU SIB-
asitoTest azot u Gocdop (I'ycea u ap., 2000).

A30m HAXOJIUTCS B MOBEPXHOCTHBIX BOJaX (B COCTaBe OPraHUYECKUX U HEOp-
TraHUYECKUN COEMHEHUI) B PAaCTBOPEHHOM, KOJIJIOUJHOM W B3BEIIEHHOM COCTOS-
HUU U MOKET MOJ] BIUSTHUEM MHOTUX (DU3UKO-XUMHUUECKUX U OMOXUMUYECKUX (haK-
TOPOB MEPEXOAUTh U3 OJJHOTO COCTOSIHUS B Apyroe. CpeHsisi KOHLIEHTpalus oole-
ro a30Ta B MPUPOAHBIX BOJAAX KOJEOJIETCS B 3HAYUTENBHBIX MpeeiaX U 3aBUCUT OT
TPOMHOCTH BOHOTO OOBEKTA: ISl OTUTOTPOMHBIX U3MEHSETCSI OOBIUHO B Mpeeaax
0,3-0,7 mr/n, nas me3oTpodubix — 0,7-1,3 Mr/mn, ans sBTpodHbIX — 0,8—2,0 Mr/m.

Docgop — BaxHEUITNI OMOTEHHBIN AJIEMEHT, Yallle BCEro JUMUTUPYIOITHHA pa3-
BUTHE BOJIOPOCIIEH U MPOJYKTUBHOCTH BOJOEMOB. [ToaTomMy moctyruieHne u30bITKa
coeauHeHui ocdopa ¢ Bogocdbopa B BUJIE MUHEPAIBHBIX yI00PEHHUI ¢ TOBEPXHOCT-
HBIM CTOKOM C T0JIeH (C rekTapa opoiaeMbix 3emenb BeiHocuTest 0,4—0,6 kr pocdo-
pa), co ctokamu ¢ dhepm (0,01-0,05 kr/cyT. Ha OAHO KMUBOTHOE), C HEJIOOUYHIIIECH-
HbIMU WJIM HEOYMIIEHHBIMU OBITOBHIMH cTOYHBIMU Bojamu (0,003-0,006 kr/cyr.
Ha OJHOTO KUTEJIfA), a TAKXKE C HEKOTOPHIMU MPOU3BOICTBEHHBIMU OTXOJIaMU MPHU-
BOJUT K PE3KOMY HEKOHTPOJUPYEMOMY MPHUPOCTY PACTUTEILHONW OMOMAcChl BOJI-
HOTO 00BEeKTa (3TO OCOOEHHO XapaKTePHO NJisi HEMPOTOYHBIX W MaJOMPOTOUYHBIX
BogoeMoB). [Iporucxonut Tak Ha3piBaeMoe BTPOhUPOBAHUE — U3MEHEHUE TPODHU-
YECKOro cTaryca BoJ0oeMa, COMPOBOK/IAIOIIEECS MEPECTPOMKON BCEro BOJIHOTO CO-
oOmecTBa U Beaylee K MpeodsaJaHuI0 THUJIOCTHBIX MPOIECCOB (M, COOTBETCT-
BEHHO, BO3PACTaHUI0 MYTHOCTH, COJICHOCTH, KOHILIEHTpaluu Oaktepuit). OauH u3
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BEPOSATHBIX ACMEKTOB MpPOIEcca IBTPOPUKALMU — POCT CHHE3ENEHBIX BOIOPOCIEH
(umaHoOakTepuii), MHOTHE U3 KOTOPBIX TOKCUYHBI. BhinensemMbie 3TUMU OpPraHu3-
MaMU BeUIeCTBa OTHOCATCS K rpymme (Hochop- U cepocofepKaluX OpraHnyecKux
COEIMHEHUN (HEPBHO-NAPATUTUYECKUX $AJI0B). J[€MCTBHE TOKCMHOB CHUHE3EJIEHBIX
BOJOPOCTEH MOXKET NPOSIBIASATHCS B BO3ZHUKHOBEHUM AEPMAaTO30B, KEITYJIOYHO-
KUILIEYHBIX 3a00JIeBaHUl; B OCOOEHHO TSXKENBIX CIIy4asiX — MpU MOMaJgaHuu 00Jib-
110 Macchl BOAOPOCIEN BHYTPb OPraHh3Ma — MOKET Pa3BUBATHCS Napaiud.

JloHHbIEe OTJIOKEeHUs1 (TPYHTHI) B OOJBINEH CTENEeHU BIUSIOT Ha Pa3BUTHE
JOHHBIX OpraHu3MoB. CocTaB U KOJMYECTBO OEHTOCA CUIIBHO U3MEHSIETCSI BMECTE C
M3MEHEHHEM XapaKTepa rpyHTa, OpUYeM MPU MEPEeXOAe K TPYHTaM COBEPILIEHHO
WHOTO THUIIA, HAPUMEP OT MSTKUX WJIMCTHIX K KAMEHUCTBIM WJIU TMJIOTHBIM HMCKYC-
CTBEHHBIM CyOCTpaTaMm, MOXET MPOU30MTH MOYTH IOJHAs CMEHA BCEro COCTaBa
HaceleHus: 0eClO3BOHOYHBIX. JTa 3aBUCUMOCTh OEHTOCAa OT TIpyHTa IMpuUBeNa K
0Cc000i TEpMUHOJOTMK OMOIIEHO03a, U OT/ENbHbIE OEHTUYECKUE BUJIbI ACNATCS MO
OpeAnoYuTaeMOMY UMHU TPYHTY Ha JUTOQUIbHBbIE (OOMTATENN KaMHEN U APYyrux
TBEPBIX CyOCTpaToB), TMMHO(MIbHBIE (OOUTalOlME HAa TOPHSHUCTBIX IPYHTaX),
butodupHBIE (KUBYIIME Ha MakpoduTax), rncammoduibHbIe (OOMTATEIU IIec-
KOB), nesiouiibHble (0OUTATENN UJIOB) U MPOMEKYTOUHBIE MEXKIYy HUMHU [1CAMMO-
nenodunbhabie (Mutpononbckuii, Mopayxai-bonrosckoit, 1975).

Wbl — 5TO OMOKOCHBIE CUCTEMBI, aHaJOrH4Hble mouBaM. 1o reoXuMHUYECKON
KJaccu(UKaAIUU Wbl MOXKHO pa3nenuTh Ha Tpu psiaa ([lepensman, 1977):

- OKHUCJIHTEJIbHBIE Wbl — 00pa3yIOTCSl B 03€pax U peKax, IJe BOJbI XOPOIIO
NEePEMEIMBAIOTCS U JI0 JIHA HACBIIIEHBI KUCIOPOAOM; UMEIOT MPEUMY-
LIECTBEHHO JKENTYI0, Oypyr0, KPacHYI0 OKpackKy, OOyCIOBIEHHYIO TH]-
POOKHCIIaMH TPEXBAJIEHTHOIO JKeEJe3a;

- TJieeBbI€ WJIbl — XapaKTEPHBI JJIsi O3€pP, PACHOJIOKEHHBIX BO BIAXKHOM
KJINMaTe, HapuMep B TYHOpPE, Talre, BIaXHBIX TPONUKAX, A€ MHOIO
OpraHUYeCKUX BEUIECTB W MaJio CyJb()aTOB; OTIMYAIOTCS BOCCTAHOBU-
TeJIBHOM peakiiueil cpeibl 63 CEpOBOAOPO/Ia; UMEIOT MPEUMYIIIECTBEHHO
CU3Y10, 3€JIeHYI0, OXPUCTYIO OKpacKy, 0OyCJIOBJIEHHYIO BOCCTAaHOBJICH-
HBIMH (pOpMaMH >Kejie3a U MapraHiia; 00raTbl OpraHUKoH (campornenb);

- CEpOBOJIOPOJIHBIE WIIBI — PACIPOCTPAHEHBI B 03€pax CTENEW U MyCThIHb,
rze npeo0ianaT cyiabhaTHbIE BOJbI; UMEIOT CEpbIi, YEPHBII U CHHEBA-
TBIH LIBET, OOYCIIOBJICHHBIN CyIb(PUIOM Kele3a; UCTONb3YIOTCA KakK Jie-
YeOHbIE TPA3H.

Cy1iecTByeT 3HauMTENbHOE KOJIMYECTBO KJacCU(PUKAIIMN TPYHTOB MO TpaHy-
JoMeTpudeckomMy coctaBy. Hubke npuBeneHa ojHa U3 HauboJsiee IpoOHBIX pacipo-
CTpaHEHHBIX Kjaaccudukamnuii (tTad. 1).

Cpeaun npodmux 3KOJOrHYecKuX (PakTopoB HaWOoJiblllee 3HAYEHUE UMEIOT pa-
JTUMAIMOHHBIA PEKUM (CHUIIBHO 3aBHCHUT OT ONTHUYECKHUX CBOMCTB BOJBI M Teorpadu-
YECKOM WIUPOTHI), TEMIEPATYPHBIN PEKUM (3aBUCHUT OT THUIIA BOJOEMAa U reorpa-
¢budeckoii MUPOTHI), 1aBIEHUE (OCOOEHHO Ha OOJIBIINX [NIyOMHAX) U TEYEHHUE.
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Tabnuna 1
Krnaccudukanus 1OHHBIX OTI0KEHHM 10 pa3Mepy COCTaBISOLINX

ux yactull (Gyu, 1969; nut. no: [lanuna, 2001)

Kuaacc Pa3mep uacTuig
BanyHnsl > 256 MM
bynbpKHUKH OoubIINe 256128 mm
MaJICHbKHE 128-64 Mmm
['paBnii OY€Hb IrpyObIii 64-32 mm
rpyObIii 32-16 mm
CpelHUI 16-8 MM
MEJIKHUM 8—4 MM
O4YeHb MEJIKUH 4-2 MM
[Tecok OY€Hb IpyOBIii 2000—-1000 mxm
rpyObIi 1000-500 mxm
CpeIHUI 500-250 MM
MENKUM 250-125 MxMm
OYEeHb MEJIKHUHU 125-62 MxMm
Nn rpyObIit 62-31 MKM
CpeaHuUii 31-16 MkM
MEJIKUI 16—8 MKkM
OYeHb MEJIKUH 8—4 MKM
['nmuHa rpyoas 4-2 MKM
cpenHss 2—1 MKM
MeJIKast 1-0,5 MM
OYEeHb MeJIKas 0,5-0,25 MxMm

buoTrnyeckne KOMIIOHEHTHI BOJAHbIX JKOCUCTEM

Boanble pacteHusi — 370 pacTeHus, npouspactatouire B Boje (Ilomnasckas,
1969-1978). Cpenu HUX pa3nuvarOT THAPO(PUTHI — pacTeHUs, MOTPYKEHHbBIE B BO-
Iy TOJIbKO HWXKHEH 4acTblo, U TUAATO(DUTHI — paCTeHHsI, MOTHOCTHIO WU OOJbIIeH
CBOEH 4acThIO MOrpykEéHHbIE B Bogy. OOUTaHUE B BOJHOU cpefie 00yCI0BUIO 0CO-
Oble 4epThl OpPraHW3alliy BOJHBIX PACTEHUN: 3HAYUTENILHOE YBEIMYEHHE MOBEPX-
HOCTH TeJla B CPAaBHEHUH C €r0 Maccoil, 4To o0JieryaeT norjouieHne HeooXoIuMbIX
KOJIMYECTB KUCIOPOAA U APYTUX ra3oB, KOTOPBIX B BOJE COAEPIKUTCS MEHbLIE, YeM
B BO3AyX€. YBEJIWYEHHE MOBEPXHOCTU Tella JOCTHraeTcs pa3BUTHEM OOJbIINX
TOHKHMX JIUCTHEB (HEKOTOpbIE PIECThI), pacuJeHEHHEM JIMCTOBOM TIIACTHMHKH Ha
TOHKUE HUTEBUJHBbIE YYacCTKU (YpyThb, POTOJUCTHUKH, BOJHBIE JIFOTUKH), MPOJbI-
PSIBIIMBAaHUEM JIMCTHEB WM CHIBHBIM Pa3BUTHEM BO3AYXOHOCHBIX MOJIOCTEH U
OONBIINX MEXKKJIETHUKOB. Y BOJHBIX PACTEHHH CHUJIBHO Pa3BUTA Pa3HOIUCTHOCTD
(reTepoduus): MOABOJHBIE, JIABAIOLIUE U BO3AYLIHBIE JIUCThS HA OJJHOM U TOM
K€ PACTeHUH 3HAUMUTEIbHO PA3IMYaloTCs Kak 0 BHYTPEHHEMY, TaK U MO BHELIHE-
My cTpoeHuto. Tak, MOJBOAHbBIE JIUCThS HE UMEIOT YCThHUL, Y MJaBaIOUIMX Ha IO-
BEPXHOCTH BOJIbI JINCTHEB YCThUIIA HAXOAATCS TOJIBKO Ha BEPXHEH CTOPOHE, Y BO3-
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IOYIIHBIX JUCTHEB YCThUIA HA 00€HX CTOpOHaX. bonblias MIOTHOCTh BOAHOM cpe-
Jibl 00YCIIOBIIMBAET c1a00€ pa3BUTHE MEXAHUYECKUX AJIIEMEHTOB B JIUCThSX U CTEO-
JSX TUAATO(UTOB; HEMHOTOYMCIIEHHbIE MEXaHUYECKUE DJIEMEHTHI, UMEIOIIMEecs B
CTeOJISIX, PACIONIOKEHBI ONMKE K LEHTPY, YTO MPUAAET UM OOJBIIYIO TMOKOCTB.
Tak Kak MHTEHCUBHOCTb CBETa B BOJIE PE3KO CHUKAETCS, Y MHOTHUX PACTEHUN B
KJIETKAX 3MUJIEPMUCA UMEIOTCS XJIOpOohUIoBbie 3€pHA. Y MHOTUX C€J1a00 pa3BUTHI
WM JJaXKe OTCYTCTBYIOT COCY/bl B MPOBOASIINX Mydkax. Cinabo pa3BUTa U KOPHE-
Bas CHCTEMa, & KOPHEBBIE BOJOCKHA OTCYTCTBYIOT. [louTH BCe BOIHBIE pACTEHHS —
MHOTOJIETHUKH, PA3MHOXKAOLIUECS BETE€TATUBHO.

HexoToprie BonHbIe pacTeHus (Hasaa, pOrOJMCTHHK) ONBUISIIOTCS MO BOJIOM;
y APYyrux LBETKU MOJHUMAIOTCS Haj BOJAOW, IIe U MPOUCXOAUT OmblaeHue. Psn
pacTeHui NpUCIOCOOUIIUCH K IEPUOANYECKOMY BBICHIXaHUIO BOJIOEMOB (HapUMED
4acTyXa, CTPEIIOJIHCT).

Bo ¢nope opiBiiero CCCP HacuuThiBasioch cBbIlie 260 BHUIOB IIBETKOBBIX
BOJHBIX PacCTEHUW, TPEUMYUIECTBEHHO OJHONOJBHBIX. CEMEHa U MIOAbI PacIpo-
CTPaHSIIOTCS NTUIAMU JIMOO BOJHBIMU TeueHUsIMU. Cpelld HUX €CTh CheJOOHBIE:
CEMEHAa BOASHOI'O Opexa, KOPHEBUIIA CycaKa, 36pHOBKH 371aka MaHHUKa. CeMeHa 1
IJI0/Ibl MHOTHX U3 HUX CIIY’KaT KOPMOM JJIS NITUL, 2 OTMEPLIIMMHU OCTAaTKAMH 4acTO
nuTarTcs 0eCrO3BOHOYHBIE KUBOTHBIE, CIIyXallue Nuileil poioam. Pactenus wur-
paroT poJib B CAMOOYUIIEHUHN OacCeHOB, XOTs MHOrAa (3J0/e5, HEKOTOpPbIE BHIbI
PAECTOB) U CaMHU MOTYT OBITh (haKTOpaMH 3arpsi3HEHHs TPU CHIIBHOM pa3pacTaHuu
UX B BOJOEMAax U 0COOEHHO B BOJOXpaHUIuINax. s npeaynpexxaeHus: ObcTporo
Y HEKENaTeIbHOr0 pacpoOCTPAHEHUs 3apOCII BBIKAIIMBAIOT CIIELUAIBHBIMU BOJI-
HBIMU KOCHUJIKAMU; CKOIIIEHHBIE PACTEHHUS] MHOI/A YIOTPEOJISIIOT Ha KOPM CKOTY.
WNHoraa ais ounieHrs KaHaJIOB U IPYTHX BOJIOEMOB Pa3BOJISAT PACTUTEIbHOSIHbIC
BUJIbI PBIO (Oemblil aMmyp U Oenblil TOJICTONOOUK). [l YHUUYTOKEHHSI BOJHBIX pac-
TE€HUN UCIOJIb3YIOT TaK¥Ke TepOULIUIbI.

K BOIHBIM pacTEHHSM OTHOCATCS TAKXKE MHOTHE BOJOPOCIH — Ipynna HU3-
IIMX BOJHBIX PAaCTeHUM, OOBIYHO coJepkaIIMX XJIOPOMUIT U BbIpabaTHIBAIOIIMX
OpraHMYyecKue BelecTBa B npoiecce porocunTesa. Teno BOAOPOCIN — TalIOM, He
UMEIOIIUI HACTOSIIUX KOPHEH, cTebiel U IMCThEB, pa3MepPOM OT JI0JeH MUKpOHA
10 60 M. Bogopociii — OJHOKIETOYHBIE, MHOTOKJIETOYHBIE U KOJIOHUAIbHBIE Opra-
HU3MBL. Pa3sMHOXXeHHEe OecIiooe, BEreTaTUBHOE U MoJIoBoe. OTaebl (MIH THIIHI)
BOJOPOCIIE: 3eJeHble, Oyphle, KpacHbI€, 30JI0TUCTHIE, JKENTO-3€JEeHbIE, TUATOMO-
Bble, AuHO(UTOBBIE. bonee 30 Thic. BUa0OB. CHHE3eNeHble BOAOPOC/IM Yallle pac-
CMaTPHUBAIOT KaK LIMAHOOAKTEPUM M OTHOCAT K Mpokapuotam. Bomopocnu — oc-
HOBHBIE MPOAYLIEHTbl OPraHUYECKOTO BELIECTBA B IMPECHBIX BOAOEMAX M MOPSX.
BxoasT B coctaB miuaHkToHa U 6eHToca. HekoTopbie che00HbI (JJaMUHaApHs, TOp-
¢bupa), npyrue — chipbe i MOJyUYeHUs KOPMOBOM Macchl, arapa, ioja u np. (MHO-
rve U3 HUX — 0OBEKT aKBaKyJbTypbl). Psifi Bomopocielt UCIIBITHIBAIOT KaK KOMIIO-
HEHThl OMOKOMIUIEKCOB, BXOMSIIMX B CUCTEMY >KM3HEOOECTeueHUs KOCMUYECKHUX
Kopabineii. HekoTopbie 0THOKIIETOYHBIE BOAOPOCIH B cuMOU03€e ¢ rpubamMu oOpa-
3YIOT JUIIAWHUKHU.

BoaHble :KMBOTHBIE — )KMBOTHBIE, JKM3Hb KOTOPBIX B OCHOBHOM MPOXOJUT B
Bojie (Hukutun, 1969-1978). Bognas cpena B cpennem B 800 pa3 mjaoTHee BO3Ly-
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Xa; 3TUM OOBSCHSETCS BO3MOKHOCTh CYIIIECTBOBAHMSI B BOJI€ JKUBOTHBIX C MpPO-
3payHbIM, CTYJACHUCTBIM TEJIOM, KOTOpPOE JIMIIEHO MPOYHBIX MOKPOBOB WJIM MOJ-
JEP’KUBAIOUIET0 CKEJIeTHOro anmnapara (Meaysbl, cU(OHOPOpHI, TPeOHEBUKH,
caibibl U Jp.). [IMOTHOCTEIO BOJBI OOYCIOBJEHBI M XapaKTepHbIE IS MHOTHX
BOJIHBIX >KMBOTHBIX CITOCOOBI JABHUKEHHUSI MTOCPEACTBOM PECHUYEK WIIM KI'YTUKOB (Y
OOJIBIITMHCTBA MPOCTEHIIMX M HEKOTOPHIX YEepPBEH, KUIIEYHOMOJOCTHBIX, a TaKKe
y JMYMHOYHBIX ()OPM T'YyOOK, KHIIEYHOIOJIOCTHBIX, YepBel, MOJIITIOCKOB, MTJIOKO-
’KHX). bojblas miI0THOCTh BOJBI MO3BOJISIET OY€Hb MEJIKUM YKUBOTHBIM (300IIaHK-
TOH), CIIOCOOHBIM JIMIITH K CJIa0bIM aKTUBHBIM JIBHXKEHUSIM, JIEPKATHCS B TOJIIE BO-
Il TIPY TOMOIIM HECTOKHBIX MPUCIIOCOOJEHUH B BUAE KPOUIECYHBIX IMY3bIPHKOB
BO3/lyXa WUJIM KareJieK KUpa B UX TeJie WU JJIMHHBIX TOHKUX BBIPOCTOB, YBEIUYU-
BaIOIIMX MOBEPXHOCTh Tena. TOJBKO Cpeu BOAHBIX JKMBOTHBIX BCTPEUAIOTCS He-
MOJIBM)KHBIE TPUKPEIIEHHBIE (POPMBI, UTO OOYCIIOBJIEHO MOJBUYKHOCTHIO BOJBI H,
CJIEI0BATENBHO, MOCTOSHHBIM MPUHOCOM HAXOJSIIEHCS B HEW MUY B BUJIE )KUBBIX
Y OTMEPIINX TJIAaHKTOHHBIX OPraHMW3MOB, TaK K€ KaK U Pa3HOCOM OILIOJOTBOPEH-
HBIX SIMI ¥ TMYUHOK, YTO 00ECIICUMBAET pacceeHue MPUKPEIIEHHBIX (hOPM.

Y orpomMHOro OOJBITMHCTBA BOJHBIX KUBOTHBIX (OECIIO3BOHOYHBIX W PHIO)
OTUIOJIOTBOPEHHE HApYKHOE, MPH 3TOM BCTpeda BBIOPOIIEHHBIX B BOJY SHUIl U
CIIepMaToO30M1I0B 0OecreurBaeTcs MOABMKHOCTBIO BOJIbl. Pa3MHOKeHHE JeeHneM
Y MIOYKOBAHUEM CBOMCTBEHHO TOJIBKO BOJHBIM >KMBOTHBIM. JlpIXaHH€ OCYIIIECTBIISI-
€TCs, KaK MpaBUIIO, Yepe3 0coOble Hapy)KHBIE BBHIPOCTHI Tela — KaOphl WU Bcel
MMOBEPXHOCTBIO TENA.

JlaHHbIE MaJIEOHTOJIOTUH, TOKA3bIBAIOIIUE, YTO B JIPEBHEUIIMX OTJIOKEHUSIX
3eMHOM KOpbI OCTAaTKU KUBOTHBIX MPEACTABICHbBl MOPCKUMHU (HOpMaMH, KaK U JaH-
HbIE€ CpPaBHUTEILHON aHATOMUU U 3MOPHOJIOTHH, CIYyXaT J0Ka3aTeIbCTBOM TOTO,
YTO JKM3Hb Ha 3eMJie MOJIy4dusia CBOE HAYallo U pa3BUTHE B BOAHOM cpene. OnHAKO
MPOrPECCUBHOE Pa3BUTHE JKMBOTHBIX B BOJHOM Cpelle HE MOILIO JajbllIe Kiacca
pbi0. OTCYTCTBHE BBICHIMX TPYII MO3BOHOYHBIX CPEIX MEPBUUYHOBOJHBIX JKHUBOT-
HBIX MOXKHO OOBSICHUTD MPEXkE BCEro TeM, UTO BOJIHAs Cpejia, CoepkKallas B cpe/-
HeM B 30 pa3 MeHbIIIe PaCTBOPEHHOIO KUCIOPO/a, YeM BO3yX, HE MOXKET obOecre-
YUTh CHJIBHO BO3PACTAOIIYIO MOTPEOHOCTh OpraHu3Ma B KHCIOPOJE MPH IOBHIIIIE-
HUM OOMEHA BEIIECTB, XapaKTEPHOM JIJIsl BBICIIMX KJIACCOB KUBOTHOTO MUPA.

HekoTopble mnpencTtaBUTENN BBICHIMX HA3€MHBIX KJIACCOB JKUBOTHBIX, MPO-
M30LIEIIUX OT BOJHBIX MPEAKOB, B MPOLIECCE DBOJIIOIMUA BTOPUYHO MEPEUUIH K
BOJHOMY 00pa3y ku3HU. K TakuM BTOPUYHOBOJAHBIM >KMBOTHBIM MPUHAJIECKAT: U3
MJIEKOTUTAIOIIUX — JJACTOHOTHE, KUThl U CUPEHBI, U3 TPECMBIKAIOITUXCSI — HEKOTO-
pbI€ uepenaxu U 3MEH, U3 HACEKOMBIX — PsJl )KYKOB, KJIOIIOB U JIp., U3 MSTKOTEJBIX
— MHOTHE JEroYHbIe MOJUTFOCKH. HecMOTpsl Ha BBICOKYHO MTPUCIIOCOOJIEHHOCTh 3TUX
dbopm, KaK B MOp(POJIOrMIECKOM, TaK U (PU3MOJTOTHUECKOM OTHOIICHUSX K )KU3HH B
BOJIE€, OHU COXPAHWJIM BO3AYIIIHOE JbIXaHUE.

BojHbie KHUBOTHBIE JIENATCS HA JIBE OCHOBHBIE TPYIIIbl: MOPCKUE U MPECHO-
BOjHBIC. /laHHBIE MAJICOHTOJIOTHH W (PU3HOJIOTHUN MOKA3bIBAIOT, YTO COBPEMEHHAs
MpecHOBOIHAsA (payHa MPOUCXOAUT OT MOPCKUX (GopM. IMEHHO B MPECHBIX BOIO-
éMax KWK UCXOAHBIE (POPMBI TTO3BOHOYHBIX U HACEKOMBIX, KOTOPHIE CTaIM BBIXO-
JUTH Ha CYITy ¥ JIaJI¥ Ha4ajao Pa3BUTHUIO Ha3eMHOU (payHBI.
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JIKOJIOrHYecKHe rPyNMUPOBKH B BOJHBIX IKOCHCTeMAaX (CKH3HEHHBIC (POPMBI
ruipoOMOHTOB). JKu3HeHHbIE (POPMBI — 3TO KOHBEPr€HTHO BO3HMKIIIME COBOKYITHO-
CTH OpPraHHW3MOB Pa3HOT'O CHCTEMATHUYECKOIrO MOJIOXKEHUs, 00Ja/laloliye MPUHIUITH-
aJIbHO CXOJIHBIMHM NPUCTIOCOOJIEHHUSIMHU, MO3BOJISIOIIMMU UM CYIIECTBOBATh U yIIEp-
KUBAThCA B ONpe/iefeHHbIX Ouoronax (puc. 15). B menaruanu xu3HeHHbIE (HOPMBI
NPEJCTaBIEHBI IJITAHKTOHOM M HEKTOHOM, Ha TBEPBIX cyOcTparax — OEHTOCOM U Tie-
pUGUTOHOM, B 30HE KOHTAKTa OEHTAJIM U TeIaruaiy — NeJlar00eHTOCOM, B MOBEPXHO-
CTHOM CJI0€ BOJBI — HelicToHOM U 1iericToHoM (KoncTantuHoB, 1986).

B npenenax kaxnoil xu3HeHHON (OPMbI OOBIYHO PA3IUYaIOT COBOKYMHOCTH
OPraHu3MOB, BBIIEIISIEMBIE 110 TEM WJIA WHBIM MPU3HAKAM B 3aBUCUMOCTH OT OCO-
OeHHOCTel caMHUX TMIPOOMOHTOB M YCIOBUM MX cyuiecTBoBaHus (puc. 16). Ha-
MPUMEDP, MIIAHKTOH MOXHO MOJPA3AENATh MO TUIY BOJIOEMOB (MOPCKOH, MPECHO-
BOJIHBIN, PEYHOM, O3€pHBIN), UX reorpa@uyecKkoMy MOJOKEHHUIO (TPONMUYECKUH,
OopeanbHbIi, BBICOKOTOPHBII), 9KOJOTHYECKUM 30HaM (ITOBEPXHOCTHBIH, TITyOOKO-
BOJIHbI, HEPUTUYECKUI, TUTOPAJIbHBIN), C€30HaM Tojia (BECEHHUH, JIETHUM, OCEH-
HUM, 3UMHUI), KaueCTBY BOJbI (alUI0-alKaIU(DUIbHBIN, XOJIOA0- U TEIIOII00U-
BbII U Jp.), CTETIEHU MPUBSI3aHHOCTU K OMOTONY (MCTUHHBINA, BPEMEHHBIHU, CTydai-
HBIM, OOJUTaTHBIN, (PaKyJIbTaTUBHBIN), TAKCOHOMUYECKOMY COCTaBy (300- U (pUTO-
IUTAHKTOH, OaKTepUOIJIAaHKTOH, PAyKOBBIA IJIAHKTOH, MXTHUOIUIAHKTOH W T.I1.),
pa3sMepHOMY NPU3HAKY (HAaHHO-, MUKPO-, MAaKpOIUJIAHKTOH). AHAJIOTUYHO KJIaCCH-
bunupyroT OEHTOC U ApyTHE KU3HEHHBIE (DOPMBI THAPOOHMOHTOB.

Puc. 15. CxeMa 3K0J0TMYECKUX TPYIIUPOBOK B BOJIOEME
(mo: XKanuwu, 'epa, 1961):
1 — 6eHTOC; 2 — MIAHKTOH; 3 — HEKTOH; 4 — NEpUPUTOH; 5 — HEUCTOH; 6 — MIEHCTOH
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Puc. 16. Dkonorndyeckre rpynnupoBKH MOPCKUX )KMBOTHBIX
(nmo: Iaposa, CemiHukoB, 1988)

IInankmown (OT rpey. planktos — OXyXAarOIINiA) — COBOKYITHOCTh OPTaHHU3MOB,
HACEJSIOIMX TOJIIY BOJbl KOHTUHEHTAIBHBIX U MOPCKUX BOJOEMOB U HE CIIOCO0-
HBbIX MPOTUBOCTOATH mepeHocy TeueHusmu (bense, 1969-19786). B cocras
IUIAHKTOHA BXOZSAT KaK pacTeHUs — (DUTOIIAHKTOH, TaK W KUBOTHBIE — 300IIaHK-
TOH, TaKX€ BBIAENSAIOT OAKTEPUOINJIAHKTOH. [ITaHKTOH MPOTUBOMOCTABIISIOT Hace-
JI€HUIO THA — OEHTOCY M aKTUBHO IJIaBAIOLIUM XUBOTHBIM — HEKTOHY. B oTnuune
OT MOCJIEAHUX, OPraHU3MbI MJIAHKTOHA HE CIIOCOOHBI K CAaMOCTOSATEIbHOMY JABHXKE-
HUIO WIM NOJBMXKHOCTh MX OTrpaHU4YEHa. B MpecHbIX BOAAaX pas3ivyaroT O3EPHBIN
IJIAHKTOH — JUMHOIUIAHKTOH U PEYHOM — MOTaMOIUIAHKTOH.

PactutenbHbie pOTOCHMHTE3UPYIONIME TIAHKTOHHBIE OPTraHU3MBbl HYKIAIOTCS
B COJIHEYHOM CBETE€ U HACEJSIIOT MOBEPXHOCTHBIE BOJIbI, B OCHOBHOM JI0 TJIyOUHBI
50-100 M. baktepnn 1 300TUIAHKTOH HACEJSAIOT BCIO TOJIILY BOZ A0 MAKCHUMAaJIbHBIX
ryOouH. Mopckoii (pUTOIIAHKTOH COCTOUT B OCHOBHOM M3 JTUATOMOBBIX BOJOPOC-
Jel, nepuIMHed U KOKKOIUTO(OpUA; B MPECHBIX BOAAX — U3 JTUATOMOBBIX, CUHE-
3€JIEHbIX U HEKOTOPbIX PYMI 3eJEHBIX BOJOPOCe. B mpecHOBOJHOM 300IMIaHK-
TOHE Hanbosee MHOTOYMCIEHHBI BECIOHOTUE U BETBUCTOYCHIE PAUKU U KOJIOBpAT-
KH{; B MOPCKOM JOMHUHUPYIOT pakooOpas3Hble (IJITaBHBIM OOpa3oM BECIOHOTHE, a
TaK)K€ MU3UIbI, 3B(ay3ueBble, KPEBETKM U [Ip.), MHOIOYHMCIEHHBI MPOCTEHIINE
(paguonsipun, ¢popamMuHupepsl, UHPY30pUHM TUHTUHHUBI), KUILIEYHOIOJIOCTHBIE
(Meny3bl, cuhoHOPOPHI, TPEOHEBUKH), KPBIOHOTHE MOJUTIOCKH, 000JOYHUKH (arl-
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NEHIUKYJISIPUM, CalibIlbl, OOUEHOYHUKH, TUPOCOMBI), SIMlla U JIMYUHKU PbIO, JIM-
YUHKHU pa3HbIX O€CMO3BOHOYHBIX, B TOM YHCJIe MHOTUX JOHHBIX. BumoBoe pasHo-
oOpa3ue MIaHKTOHA HauOoJIblIee B TPOIIMYECKHUX BOAAX OKeaHa.

Pa3mepsl OpraHu3MoB TUIAHKTOHA KOJEOIIOTCS OT MUKPOMETPOB /10 HECKOJIb-
KuX MeTpoB. [loaTOMy OOBIUHO pa3nUYarOT: HAHHOILJIAHKTOH (OakTepuu, Hauboliee
MEJIKME OJHOKJIETOYHBIE BOJOPOCIIH), MUKPOIUIAHKTOH (OOJIBIIMHCTBO BOJOPOC-
Jied, TpocTeulne, KOJIOBPATKHA, MHOTHE JIMYMHKH), ME30TUIAHKTOH (BECIOHOTHE U
BETBUCTOYChIE PAYKU U JAPYTU€ )KUBOTHbIE MEeHee |1 CM), MAaKpOIUIAHKTOH (MHOTHE
MU3UbI, KPEBETKH, MEIY3bl U JIPYTUE€ CPABHUTEIHHO KPYIHBIE KUBOTHBIE) U Me-
rajoMJIaHKTOH, K KOTOPOMY OTHOCSITCS HEMHOTME HauboJiee KPyNHbIE MJIaHKTOH-
HbI€ JKUBOTHBIE (HampuMmep, rpeOHEBUK BEHEPUH MOsiC IJIWHOM 1o 1,5 M, meny3a
HHAAaHEd IHUAMETPOM J10 2 M co mmynaibiuamMu 10 30 M, KOJIOHMU THUPOCOM JIJTMHOU
10 30 M u 6onee 1 M B nonepeyHuke U jap.). OQHAKO rPaHULIbl 3TUX PA3MEPHBIX
rpynn He OOHIENPUHSATHL. Y MHOTMX OPraHHW3MOB IUJIAHKTOHA BbIPaOOTaIUCh MPH-
crocobJieHus1, o0seryaroliye napeHue B Bojie: yMEHbIIAIOIINE YACIbHYI0 Maccy Te-
na (ra3oBbl€ U KUPOBBIE BKIKOUYEHUS, HACBIILIEHHOCTh BOJOM U CTYJEHUCTOCTh TKa-
HEM, UICTOHYEHHOCTh U MOPUCTOCTh CKEJIETA) U YBEIUUYUBAIOIINE €r0 YAEIbHYIO I0-
BEPXHOCTH (CJIOKHBIE, YACTO CUJIBHO Pa3BETBIEHHBIE BEIPOCTHI, YIIOLIEHHOE TEIIO).

Opranusmbl GUTOMIAHKTOHA — OCHOBHBIE MIPOYLIEHTHl OPraHUYECKOro BEllle-
CTBa B BOJIOEMAX, 32 CUET KOTOPOTO CYIIECTBYET OOJIBIIMHCTBO BOJHBIX >KHUBOT-
HbIX. B MEJIKOBOJHBIX MPUOPEKHBIX YACTAX BOJOEMOB OPTaHMYECKOE BEIECTBO
MPOIYIUPYETCS TakKe MOHHBIMH pacTeHusMu — (utodeHTocoM. O6mnme Guro-
MJIAHKTOHA B Pa3IMYHBIX YACTAX BOJOEMOB 3aBUCUT OT KOJIMUYECTBA B TOBEPXHOCT-
HBIX CJIOSIX HEOOXOJUMBIX JUIsl HETO MUTATENbHbIX BEleCTB. JIMMUTUPYIOT B 3TOM
OTHOILIEHUH TJIaBHBIM 00pa3om ¢docdaThl, cCOeTUMHEHUs] a30Ta, a AJisI HEKOTOPBIX
OpraHu3MOB (IMAaTOMOBBIEC, KPEMHEKTYTUKOBBIE) U COCIMHEHUS KpeMHHUS. 3a J1J1-
TEJIbHYIO0 UCTOPUIO OKE€aHa 3TU BEIIECTBA HAKOMWJIMCH B OOJBIIMX KOJIMYECTBAX B
ero rinyOuHax, B OCHOBHOM B pe3yJbTaTe pa3sioKeHUs 1 MUHEpaIu3alui OpraHu-
YEeCKMX YaCTHII, OCEJAIOIINX U3 BEpXHUX cioeB. [loaTomy obunbHOE pa3Butue hu-
TOTUTAHKTOHA MPOUCXOIUT B palloHaX amBesiMHra (moabéMa riyOMHHBIX BOJ), Ha-
npuMep, B palloHe CThIKa TEMIBIX BOJ ['onbcTprMa 1 ceBEpHBIX XOIOJHBIX TeUe-
HUW, B 30HE JKBAaTOPUAIBHOW AUBEPre€HLUHH BOJ, B PaliOHAX CTOHHBIX BETPOB
BOM3M OeperoB U T.A. [10CKOMBKY (DUTOTUIAHKTOHOM IMUTAIOTCS MENKHE TITaHK-
TOHHBIE JKMBOTHBIE, CIYyXKalllUe MUIled OoJjiee KPYyMHBbIM, pailOHbI HAHOOJBIIErO
pa3BuTUs (HUTOIJIAHKTOHA XapaKTEPU3YIOTCS U OOMJIMEM 300IJIAHKTOHA U HEKTO-
Ha. 3HAYUTEILHO MEHbIIIEE U JIUIIb JIOKATbHOE 3HAYCHUE B OOOTaIllEHUH TTOBEPX-
HOCTHBIX BOJI MUTATEbHBIMU BEIIECTBAMU MMEET PEYHOM CTOK. Pa3BuTHe ¢uto-
MJIAHKTOHA 3aBHUCHUT TaKX€ OT MHTEHCHUBHOCTHM OCBEUIEHHWS, YTO B XOJIOJHBIX W
YMEPEHHBIX BOJIaX 00YCIOBIMBAET CE30HHOCTh B €r0 Pa3BUTUU. 3UMOM, HECMOTPS
Ha OOWJIME MUTATENbHBIX BEIIECTB, BHIHOCUMBIX B MTOBEPXHOCTHBIE CJIOM B PE3YJib-
TaTe 3UMHEr0 MepeMelMBaHus BOJl, (PUTOTUIAHKTOHA MaJlo U3-3a HEJO0CTaTKa CBe-
Ta. BecHoil HaumHaeTcst ObICTpOE pa3BUTHE (PUTO-, a BCIE 32 HUM M 300IIaHKTO-
Ha. [lo mepe ucnonb3oBaHus (HUTOIMIIAHKTOHOM IMUTATEIBHBIX BEIIECTB, a TAKKE
BCJICICTBUE BBICJAHUSI €r0 JKUBOTHBIMH KOJIMYECTBO (DUTOIJIAHKTOHA CHOBA
yMeHbIIaeTcs. B Tpomukax cocTaB ¥ KOJMYECTBO MJIAHKTOHA OOJiee WM MEHee IOo-
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CTOSIHHBI B TeueHue rofa. OOounbHOe pa3BUTHE (UTOIUIAHKTOHA MPUBOAMT K «IIBE-
TEHUIO» BOJIbI, U3MEHSIOLIEMY €€ LIBET U YMEHbLIAIOUIEMY Mpo3payHocTh. [Ipu 1Be-
TEHUW HEKOTOPBIX MEPUIUHEN B BOAY BBIJIESIOTCS TOKCUYECKUE BEIIECTBA, KOTO-
pbie MOTYT BbI3BaTh MaCCOBYIO TMOEIb MJIAHKTOHHBIX U HEKTOHHBIX YKUBOTHBIX.

buoMacca miaHKkTOHa BapbUpYyeT B pa3HbIX BOJOEMAX U UX pallOHAX, a TAKKe
B pa3Iu4HbIe CE€30Hbl. B MOBEpXHOCTHOM clioe okeaHa OuoMacca (PUTOIIAaHKTOHA
OOBIYHO KOJIEOJIETCS OT HECKOJbKUX MWLIUTPAMMOB /10 HECKOJBKHX IPaMMOB Ha
MeTp KyOM4ecKui, 300MJIaHKTOHA (ME30IJIAaHKTOHA) — OT JECATKOB MUJIJTUTPAMMOB
1m0 1 r/m u Gonee. C riyOGUHOIT OH CTAHOBHTCS MEHEe Pa3HOOOPA3HBIM H €ro Ko-
AM4YecTBO OBICTPO yObIBaeT. B MupoBoMm okeaHe OelHbIE TUIAHKTOHOM aKBaTOPUU
npeo0IaaroT Mo IJIOMAAM Haja OoraTeiMH. beqHee BCero UM LEHTpallbHbIE TPO-
NUYECKHE PAaHOHBI 10 00€ CTOPOHBI OT SIKBATOPUATIBLHOMN 30HBI, Hanboee OoraThl —
NpUOpEXHbIE pailOHBI YMEPEHHBIX M CyOTpONUYECKUX MUPOT. ['ogoBas mpoayk-
1uus (QuTorIaHKTOHa B MupoBoMm okeaHe cocrtaBisieT 550 mipa T, MO OLIEHKE
B.I'. boropoBa, uto nmoutu B 10 pa3 mpeBbillIaeT CyMMapHYO MPOAYKIHIO BCEro
’KUBOTHOI'O HACEJICHUs OKeaHa.

MHoruve miaHKTOHHBIE )KUBOTHBIE COBEPILIAIOT PEryJiIpHbIe BEPTUKAIbHbIE MU-
rpalyy ¢ aMIUIUTY0M B COTHU METPOB, MHOT/IAa CBbIIIE 1 KM, CIIOCOOCTBYIOLIHE Me-
PEHOCY MUILEBBIX PECYPCOB M3 OOraThIX UMH MOBEPXHOCTHBIX CIOEB B TIyOUHBI U
oOecrnievyeHr0 Muiled TiyOOKOBOJHOIO IUIAaHKTOHA. BcenencTBue cnocoOHOCTH K
MUTpAIMsM €r0 BepTHKaIbHas 30HATBHOCTh BhIpAKEHA MEHee 4ETKO, ueM OeHTOcA.
MHorue njaaHKTOHHBIE OPraHU3MbI 00J1aJaI0T CITOCOOHOCTHIO K CBEUEHHUIO (OMOoIt0-
MUHecLeHIUs ). HeKoTopble MOTYT CIIY»KWUTh MHIUMKATOPaMU CTEHEHU 3arps3HEHHO-
CTH BOJIOEMA, TaK KaK B Pa3HOM CTENEHU YyBCTBUTEJbHBI K 3arPsI3HEHHUIO.

Hexmoun (0T rped. nektos — MIaBarOLIMA, TUIBIBYIIHIA) — COBOKYITHOCTb aKTUBHO
MJ1aBAIOIIUX MeJarHueCKuX >KMBOTHBIX, CIOCOOHBIX MPOTUBOCTOSATH CUJI€ TEUEHHUS U
nepemeniaTbcsi Ha 3HauMuTeNnbHble paccTosHus (BOC, 1995). K HekToHy oTHOCATCS
pBIOBI, KalabMapbl, KHTOOOpa3HbIe, JACTOHOTHUE, BOJHBIE 3MEU, Yepernaxu, MUHTBU-
Hbl. J{711 HEKTOHHBIX >KMBOTHBIX XapaKTepHbl oOTekaemasi opma Teja U XOpOoUIo
pa3BUTbIE OpraHbl JBWXKEHUS. HEKTOH MPOTHBOMOCTABISIOT MJIAHKTOHY, MPOMEXKY-
TOYHOE MOJIOKEHUE MEXKAY HUMH 3aHUMAET MUKPOHEKTOH, MPEICTaBIICHHbIN KU-
BOTHBIMH, CITOCOOHBIMU K OTPAaHMYEHHBIM AKTHUBHBIM TMEPEMEIIEHUsIM: MOJOIb U
MEJIKUE BUJIBI PbIO 1 KaJbMapoB, KPYITHbBIE KPEBETKH, HB(ay3HeBbIE PAUKHU U JIP.

Heiicmon (0T rped. neustos — njaaBarOLUil) — COBOKYIHOCTb OPraHU3MOB, MpH-
KPEIUISOIIUXCS K MOBEPXHOCTHOM MJIEHKE BOJIbI, EPEIBUTAIOIIUXCS 110 HEH CBEPXY
— 3MUHENCTOH WM CHU3Y — FMIIOHEUCTOH. HEMCTOH COCTaBIAIOT: MpOCTENIINE, OJI-
HOKJIETOUHBIE BOAOPOCIIH, KJIOMBI-BOJIOMEPKH, KYKHU-BEPTIUKH, JIMUMHKH KOMapOB,
HEKOTOPbIE BETBUCTOYCHIE PAUKH, JETOYHbIE MOJITIOCKH U IPYTUe MEJIKUE, B OCHOB-
HOM TPECHOBOJHbIE opraHu3Mmbl (puc. 17). K MOpcKOMYy TMIOHEWCTOHY OTHOCST
TaKkke oburareneil camoro BepxHero ciosi Boabl (0—5 cM), KOTOpbIE KUBYT Tam
KPYTJIOCYTOYHO WJIM TOJIBKO HOUBIO (MEJIKME PauKu, MaJIbKU PBIO U Jp.).
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Puc. 17. IlpeacraBurenn npecHOBOJIHOIO HEMCTOHA!
I — kyon BogoMepKa; 2 — KIION IIaplll; 3 — BOJHAs JUYMHKA MyXH; 4 — )KYK BEp-
TAYKA; 5 — )KYK BOJOJII00; 6 — IMUMHKA KPOBOCOCYIIEr0 KoMapa; 7 — TMYMHKA KY-
Ka MJIaBYyHIIAa; 8 — OPIOXOHOTHI MOJITIOCK NMPYAOBUK (110: 3epHOB, 1934)

IIneticmon (ot rped. pleusis — nnaBaHue, pleo — MIbIBY) — COBOKYIHOCTb BOJI-
HBIX OPraHU3MOB, JepKalllUXCsl HAa TOBEPXHOCTH BOJIbI UJIH MOTYTIOTPYKEHHBIX B HEE
(B3C, 1995). Haubonee pazHooOpa3zHbl MPEACTaBUTEM MOPCKOro TuiekcToHa. st
MHOTUX OPTaHU3MOB IJIEMCTOHA XapaKTepHO 0O0pa3oBaHKE Ta30BbIX Kamep (CuGOHO-
dopa ¢u3anvs) Win BbIJIEICHUE TIEHUCTHIX MOIUIABKOB (aKTUHHUSI MUHHUAC, MOJLITFOCK
SIHTUHA); JPYTUe UCIMONb3YIOT KaK OMOpPY MOBEPXHOCTHYIO TUIEHKY BOJbI (MOJUTIOCK
miaykyc). M3 pacreHnid K HEMY OTHOCATCS, HAIPUMEpP, CapracCoBbIE BOJOPOCIIU.
B KOHTHMHEHTAJIbHBIX BOAAX OPraHU3MBbI MJIEMCTOHA MPAKTUYECKU OTCYTCTBYIOT.

benmoc (ot rpeu. benthos — riryouna) — o onpenenenuto B.W. XKanuna (1950),
NpeACTaBIsIeT COOOM AKOJIOTMYECKYIO TPYNNy OPraHU3MOB, XapaKTepU3YIOLIUXCS
CBSI3bIO C THOM BOJHBIX OOBEKTOB KaK CyOCTpaToM, Ha KOTOPOM (3MUOEHTOC) UK
BHYTPHU KOTOPOro (3HJ00EHTOC) OpraHU3Mbl MPOBOAST CBOIO XKM3Hb. B mpoTHBO-
MOJIOKHOCTh OEHTOCY, OpraHU3MBbl, )KUBYIIHME B TOJIE BOJbl U HE CBA3aHHBIE C
JTHOM, Ha3bIBAIOT MEJariueCKUMU OpraHu3MaMu (HEMCTOH, MJIEHCTOH, MIAaHKTOH U
HEKTOH). beHToc nensaT Ha >KMBOTHBIA (3000€HTOC) M pacTUTENbHBIH (PpuTOOEH-
toc). [To cnoco0y oOuTanus Ha qHE BOAOEMA B 3000€HTOCE Pa3IMyYalOT >KUBOTHBIX,
KUBYIIUX B TPYHTE U HA TPYHTE, MOJIBUXKHBIX, MATOMOABUKHBIX U HEMOJIBUKHBIX,
BHEJIPUBIINXCSI YACTUYHO B TPYHT WM MPUKpEriEHHbIX. [lo cnocoly muTaHus
IPEACTABUTENIM 3000€HTOCA MOJPA3ICIIIOTCS Ha XMIMHBIX (IMIOTOSAHBIX), PACTH-
TENbHOSAIHBIX, NETPUTOSAIHBIX (MUTAOIIMUXCA OPraHUYECKUMHU YacTUIAMU) U T.J.
MHOTHX KMBOTHBIX, OOMTAIONIUX Ha JHE BOAOEMA, TPYAHO OTHECTH K TeIarude-
CKHUM WJIM OEHTOCHBIM U MX Ha3bIBAIOT: MJIAHKTOOEHTOC U HekToOeHTOoC. 1o pazme-
paM OEHTOCHBIE OpPraHU3Mbl JENSAT Ha KpylHble (MAaKpOOEHTOC), cpeaHue (Me30-
O6eHToc) U Menkue (MukpobeHToc). [Ipumensiercs Takke TEPMUH MEWOOEHTOC —
Menkuit 6enToc 6e3 6aktepuii (3enkeBud, [llanora, 1969-1978).

B Mopsix 3000eHTOC TMpecTaBlieH TJIaBHBIM 00pa3oM ¢opamuHudepamu, ryo-
KaMH, KUIIEYHOMOJIOCTHBIMH, HEMEPTUHAMU, MHOTOIIETUHKOBBIMU YEPBSIMH, CH-
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NyHKYJIUJaMU, MIIAHKaMU, MJI€YEHOTHUMH, MOJITIOCKaMH, PaKOOOpa3HbIMU, WIJIO-
KOXXHUMH, aclUIusIMU U ppidamu. OCHOBHAsi Macca 3000€HTOcCa MPUYypoUeHa K MeJl-
KOBOJIHBIM paiioHam. Ha nuTopanu U B BepxHEM TOPU3OHTE CyOIMTOpalyd macca
KUBOTHBIX OPraHM3MOB Ha IUIOMAAX B 1 M° MOXeT JOCTUraTh MHOTHX JECSTKOB
kusiorpammoB. Ha rimy6unax 1o 100-150 m ero 6uomacca cocTaBisieT COTHH U Jie-
csATKU rpamMMoB; Ha riyouHe 500-1000 m GuomMacca MHOT A UCUKCIISAETCS rpaMMa-
MU, TJIy0Xe — JOJIsIMHU rpaMMa, Ha OolbIIUX riayonHax (aduccallb) — MUAJUTUTPaAM-
mamu. HaOmronmaercs BepTukanbHas 30HAJIBHOCTh M B pacrpesiesieHnd OeHToca: B
BEPXHUX TOPU30HTAX MPeoOiaaloT MOJUIIOCKM W PakooOpa3Hble, B CPEIHUX —
MOJIJTIOCKH, TIOJTUXETHl U UTJIOKOXKHE, B 00Jiee TIyOOKHUX — MOJIMXETHI, paKooOpas-
HBIE U UTJIOKOXKHE.

Kpome xUBOTHBIX 0OJIbIIIOE 3HAYEHUE B OEHTOCE MOPEl UMEKT OaKTepUH U
BOJIOPOCHU (IMaTOMOBBIE, 3€EHBIE, Oyphle U KpacHbIE). Y MOOEpekuil OOBIYHBI U
HEKOTOpPBIE IIBETKOBBIE pacTeHUs: 30CcTepa, puiocnaauke, pynnus u ap. Haubo-
jee Oorat ¥ pa3zHOOOpa3eH (PUTOOEHTOC Ha CKAaTUCTHIX M KAMEHHUCTBHIX ydacTKax
JIHA, KOTOpPbIE CIYKaT MPOYHBIM CyOCTpaTOM JJisi MPUKpPEIIeHUus Boaopocien. Y
Mypwmanckoro, benomopckoro u JlanpHEBOCTOUHOIO MOOEPEXHUl BOJOPOCIH M3
JIAMHHApUEBBIX W (BYKyCOBBIX (M3 OypbIX) al0T Hepeako macey 15-30 kr Ha 1 M
JIHA B JIMTOPAJIM U BEPXHEM T'OPU30HTE CyOIMTOpaIu. 3apociau KpacHOW BOAOPOC-
au gumiodopsl u3BecTHbl B UépHOM Mope Ha riyoune 20—60 M, rae macca e€ co-
cTaBiaseT B cpenHeM 1,7 Kr/M® fHA, a B LEJOM — MUITHOHBI TOHH. Ha Msrkux
rpyHTax (pUTOGEHTOC pa3BUBAETCs TOJBKO B 0OJiee WJIM MEHEee 3allUIIEHHBIX OT
JIEMCTBUSL BOJH MEJIKOBOJIHBIX Y4acTKax. 3/1eCb OH COCTOMT B OCHOBHOM M3 IIBET-
KOBBIX PAaCTeHUM (30CTEpa), KOPHEBAass CUCTEMA KOTOPBIX MO3BOJSET UM YKOpE-
HUTHCS B IECUAHBIX U WIKUCTBIX IPyHTaX. BepTukanbHOE pacnpeseneHue Boaopoc-
Jied 3aBUCUT OT COCTaBa COJHEYHOTO CHEKTPa, JOXOASIIErO A0 Pa3IudHON Triyou-
HBbI B CBSI3U C HEOJIMHAKOBOM MOTJIOLIAEMOCTBIO JIy4YEN C pa3HOM JJIMHOW BOJIHBI; B
BEPXHEM T'OPU30HTE OOBIYHO COCPENOTOUYEHBI 3€JIEHBIE BOAOPOCIH, HUXKE — OyphIe,
a ellé HUXKe — MPEUMYIIECTBEHHO KpacHbIE.

B npecHbIX Bomoémax KOJIMYECTBO 3000€HTOCA 3HAYMTENLHO MEHBIIE, YeM B
MOPCKHX, U COCTaB €ro 0JJHOOOpaszHee; B HEro BXOAT NpocTeiiive, TyOKU, peCHUY-
HbI€ U MAJIOIIETUHKOBBIE YEPBH, MUIABKH, MIIIAHKHU, MOJUTFOCKUA U JINYMHKU HACEKO-
MbIX. IHOT/1Ia OH COCTOUT B OCHOBHOM M3 JIMYMHOK XUPOHOMHJ U OJUTOXET, J1at0-
mpx Ha 1 M° Maccy B HECKOJBKO AECSTKOB PAMMOB M MPEACTABIISIONNX OYCHD
OOJIBIITYI0 KOPMOBYIO IIEHHOCTh i pei0. B cocraB OeHTOCa MPECHBIX BOJIOEMOB
BXOJIAT TaK)Ke OAKTEpHUU, TUATOMOBBIE U 3€JIEHBIC (XapOBble U HUTYATKH) BOJIOPOC-
J¥, a TakyKe MHOTOYHCICHHBIE MAaKpO(QHUTHI, PACIIONararoiiiecs: B HalpaBIeHUH OT
Oepera sICHO BbIp@XEHHBIMU MoOsicaMu. [IepBbIil MOsSC COCTOUT U3 MOJIYNOTPYKEH-
HBIX PAaCTeHHUH (TPOCTHMKA, KaMbIIlla, POro3a, OCOK U JIp.); BTOPOH — U3 MOTPYyKEH-
HBIX PAaCTeHUH C IMJIABAIOIIMMH Ha MOBEPXHOCTH BOJIbI JUCTBSIMHU (KYBIIUHKU, KY-
OBIIKK W Jp.); TPETUH MOSIC — U3 TOTPYKEHHBIX PACTEHUH, Y KOTOPHIX OOBIYHO
TOJILKO IIBETKM MOJIHUMAIOTCS HaJ BOJOM (O0JbIlIast YacTh PAECTOB, SJ0JEU U IP.).

HekoTopkle TOHHBIE )KUBOTHBIE TPUHOCST Bpea. B mepByto ouepens 3T0 MOp-
CKH€ APEeBOTOUIbI (IByCTBOpYAThIE MOJUTIOCKH). MHOrMe MOpPCKHE OpraHU3Mbl B
OOJIBIIIUX KOJUYECTBAX IMOCENSIOTCS Ha JAHUIIE KOopalisel, CHHXKasi CKOPOCTh Cy-
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J0B. YBeIWYEHHEe KOJUYECTBA MTPECHOBOIHOIO (PJUTOOEHTOCA MHOT/Ia OKAa3bIBACTCS
BpeAHbIM, TaK KakK BEAET K 3apacTaHHio OacceiiHa; cpeacTBOM OOpbObI CIY>KUT
CKalllMBaHUE.

llepugumon (OT nepu... u rped. phyton — pacTeHHUE) — 3TO COBOKYITHOCTh Op-
raHU3MOB, TMOCENSIOMINXCS Ha Pa3IUYHBIX MPEIMETaX M KUBBIX TeIax, HaXOJs-
muxca B Tonue Boabl (Koncrtantunos, 1986). Tepmun npennoxen A.JI. benun-
roM B 1924 1. PaccmarpuBaeTcst Kak CHHOHUM TEPMHUHA «00pacTaHUS».

OO6pacTaHus — 3TO OCEJICHUS] BOJIHBIX OPraHW3MOB Ha CKajaxX M KaMHSX, MOJI-
BOJIHBIX YacCTAX CYy/J0B, OyeB, MOPTOBBIX U JAPYIHMX THAPOTEXHUUECKUX COOPYKe-
HUMH, BHYTPU BOJI03a0OPHBIX TPyO, Ha MOJABOJMHBIX Kabensx u T.i. OcHOBY oOpac-
TaHUM COCTABJISAIOT MPUKPETIEHHBIE dKUBOTHBIE U PACTEHHUS: YCOHOTHE pakooOpas-
HbIe (MOPCKHE XETYAU U MOPCKHE YTOUYKH), IBYCTBOPYATHIC MOJUIFOCKH (MUJIUM U
Ip.), TUIPOUBI, MIIIAHKH, TYOKH, acCllUJIUU, TPyOUaThle MHOTOIIIETUHKOBBIE YEPBH,
Bozopocau. Cpen HUX CeNsATCs MOABMIKHBIE )KUBOTHBIE, TJIaBHBIM 00pa3oM 4epBHU
1 pakooOpasnbie. OMUH U3 BaKHBIX KOMIIOHEHTOB oOpacTaHuil — OaKkTepuH, 0ObIv-
HO TIEPBBIMH TMOCEJSIFOIIUECS Ha CBOOOJHBIX MOBEPXHOCTSIX. BOJBIIMHCTBO opra-
HU3MOB, YYaCTBYIOUIMX B 00pacTaHUsX, pa3MHOXKasACh, 00Pa3yIOT CIOPhI WU CBO-
00THOMOIBUKHBIE TIJIAHKTOHHBIE IMYMHKH, KOTOPBIE PA3HOCATCS TEUCHUSIMH, a 3a-
TEeM OCEJal0T Ha CyOCTpaT U MEePeXosT K MPUKPENIEHHOMY 00pa3y ku3Hu. Mop-
CKHE oOpacTaHus pa3HOOOpa3Hee U JOCTUTaI0T OoJiee MOITHOToO pa3Butus (mo 100
u OoJiee KF/M2), 9geM npecHoBOAHBIe. COCTABIISIONINE €T0 KUBOTHBIE OOJIbIIEH Ya-
CTBIO TTUTAIOTCS, OT(GUIBTPOBBIBAS I YJIaBJIMBasl U3 BOJIbI MEJIKHME THUIIEBBIC Yac-
TULbl. VI3BECTHBI MHOTHE Clly4Yau IMIUPOKOrO PacceeHus OpraHu3MOB 3TOM HKOJIO-
TUYECKOM IPyINMUPOBKH C MOMOIIBIO cya0oB. Hanpumep, nocie nocrpoiiku Bosro-
JloHckoro kaHana cBbliie 20 BUI0B 0€CIIO3BOHOYHBIX U BOJOPOCIEH MPOHUKIIN Ha
JTHUIIAX CYAOB M3 A30BCKOro mopsi B Kacnuiickoe Mope U paccelwiiuch B HEM
(bensieB, 1969—-1978a).

OOpactanusi CHUXKaIOT CKOPOCTh X0J1a CY/IOB, YMEHbBIIIAIOT TOK BOJbI B BOJIO-
BOJIax, MOJAIOIIMX BOJY Ha MPOMBIIIEHHBIE MPEANPUATHS, CHUXKAIOT P HEKTHUB-
HOCTh OXJQXJAOIIUX YCTPOMCTB, YBEJIMYMUBAIOT MOABEPrarollyocs IEHCTBUIO
BOJIH MMOBEPXHOCTh CBail, MPUYAJIOB U T.II., CIIOCOOCTBYIOT KOPPO3UMU MeTajlInye-
CKUX W OETOHHBIX MOJBOJHBIX COOpYX)eHUH. boprba ¢ HUMU BKIIIOYAET PEryJisp-
HYI0O OYMCTKY OOpPOCIIMX MOBEPXHOCTEH, MPOMBIBKY BOJOBOJIOB TOpsiuel BOAOM
WJIU pacTBOPaMU SIIOBUTHIX XUMUUYECKUX BEUIECTB, MOKPHITUE MOABEPKEHHBIX 00-
pacTaHMIO MMOBEPXHOCTEMN STOBUTHIMU KPacCKaMH.

buosiornueckasi NIpoAYKTUBHOCTb (NMPOAYKIIMS) — BOCIPOU3BEACHUE OMO-
Macchbl PaCTEHUN, MUKPOOPTaHU3MOB U )KMBOTHBIX, BXOASIIUX B COCTAB IKOCUCTE-
Mbl. [Tponykiust peasiu3yeTcsi B KaKI0M OTAECIBHOM Cllydae 4yepe3 BOCIPOU3BEIe-
HUE€ BHUJIOBBIX MOMYJISILIUNA PACTEHUN W KUBOTHBIX, UAYLIEE C HEKOTOPOMl CKOPO-
CTBIO, UTO MOKET OBITh BBIPAXKEHO OMpPEACTIEHHON BEIMYMHON — MPOIYKIMEH 3a
roa (WIM B MHYIO €QUHUIY BPEMEHHW) Ha €IMHUIY IUJIOMIAAU (1 HAa3eMHBIX W
JIOHHBIX BOJIHBIX OPraHWU3MOB) WJIM Ha €JUHHUIy 00bEMa (IJI1 OpraHu3MoB, OOU-
TarWuUX B Toaue BoAbl). [Ipoaykuus onpenenéHHON BUAOBOM NOMYJISLUU MOXKET
OBITh OTHECEHA TaKXKe K €€ YMCIeHHOCTH uiu ouomacce (Bunbepr, 1969-1978a).
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buomMacca oTenpHBIX BUOB WIIM BCErO OMOLIEHO3a B LIEJIOM MOXKET CITY>KHUTh
JUIS. OUEHKH MPOAYKLUMU WU MPOAYKTHUBHOCTH TOJIBKO NMPU CPAaBHEHWUH JIKOCUCTEM
OIVMHAKOBOW WJIA CXOJHOM CTPYKTYPbl U BHUIOBOTO COCTaBa, HO COBEPIIEHHO HE-
OpuUrogHa B KadecTBe o0IIeid mMepbl npoaykuuu. Hampumep, B pe3ynbTare BbICO-
KOM HHTEHCUBHOCTU (POTOCHMHTE3a OJHOKJIETOYHBIX BOJOPOCIEH IUIAHKTOHA B
HauOoJiee MPOAYKTUBHBIX y4acTKax OKeaHa 3a roji CMHTE3UPYETCs Ha €IUHUILY
IJIOIIAAM TTPUMEPHO CTOJIBKO K€ OPraHWYECKUX BEIIECTB, CKOJBKO U B BBICOKO-
OPOAYKTHBHBIX JiecaX, XOTd UX OMoMacca B COTHM ThICSY pa3 OoJibliie OHMOMacCh
(GUTOIIaHKTOHA.

[Ipoaykuuys KaXxIOW NMOMYJISINUU 33 ONPENEIEHHOE BPeMs NMPEICTABISIET CO-
001 cyMMy MpPUPOCTOB BCEX OCOOEH, BKIIIOYAIOIIYIO MPUPOCT OTIAETUBIIUXCS OT
OpraHru3MOB 00pa30BaHUM U MPUPOCT 0COOEH, YCTpaHEHHBIX (ITUMUHUPOBAHHBIX)
110 TEM WJIM UHBIM NPUYMHAM HU3 COCTaBA MOIYJSILHUU 3a PACCMATPUBAEMOE BPEMS.
B npenenbHOM ciiydae, €ciau HET 3JIMMHUHALIMM U BCE OCOOM JOKMBAIOT 10 KOHILIA
U3y4aemoro nepuojia, NpoaAyKIius paBHa nmpupocty Ouomaccel. Eciu jke Havalib-
Has (B;) u koneuHas (B,) 6GroMacchl paBHbI, TO 3TO O3HAYAET, YTO MPUPOCT KOM-
NEHCUPOBAH dJIMMHUHALMEN, T.€. IPU 3TOM yCJI0BUM npoaykuus (P) paBHa snumu-
Haiuu (E). B o0miem ciiyuae P=|B,-B4| + E.

Wuorna onpenenéHHyo TakuM 00pa3oM MPOIYKIUIO Ha3bIBAIOT «YUCTOM MPO-
OYKLIHEN», TPOTUBOIMOCTABIISAS €1 «BAJIOBYIO MPOAYKIHMIO», B KOTOPYIO BKIIFOYAIOT
HE TOJILKO MPUPOCTHI, HO U 3aTpaThl Ha HEpreTudeckuii oomMeH. TepMuHbI «uuc-
Tasg» U «BAJIOBAsl NPOLYKLUA» YKPEIUIUCh 10 OTHOLIEHUIO K pacTeHusM. B npu-
JIO’)KE€HUM K JKMBOTHBIM BajoBasi MPOIYKLUS MPEJCTaBIsIeT OO0 YCBOCHHYIO MU-
11y, WU aCCUMUTISIIINIO, @ TEPMUH «ITPOIYKIIHS» YIOTPEOISIETCS B CMBICTIE YHCTON
MPOAYKLMHU.

[Tponykuuto aBTOTPO(HBIX OPraHU3MOB, CIOCOOHBIX K (POTO- UIIM XEMOCUHTE-
3y, Ha3bIBAIOT MEPBUYHOM Npoaykuuein. OCHOBHAsA pOJb B CO3JAaHUU MEPBUYHOMN
NPOAYKLIHMHA B BOAHOW Cpelie MPUHAMICKUT HU3IIMM pacTeHusM. [Ipogykuuto rere-
POTPO(PHBIX OPraHU3MOB OOBIYHO OTHOCST K BTOPUYHOM NpoaAyKLuU. Bee BBl BTO-
PUYHON MPOAYKIMY BO3HHUKAIOT HA OCHOBE YTHJIM3AllMM BEUIECTBA U SHEPIUHU IEp-
BUYHON MPOAYKLMU: MPU 3TOM SHEPIHsi, B OTJIMYHE OT BELIECTBA, MHOTOKPATHO
BO3BpALLAIOIIErocs B KPYTrOBOPOT, MOXET ObITh MCIIOJIb30BaHA JJISi BBIIOJHEHHUs
paboThl TOJBKO oAMH pa3. Kaxkaeiii mocnenyronmii Tpouueckuii ypoBeHb MoTpeo-
JSET MPOAYKUMIO MPEABIAYIIEro, MPUYEM YacTh SHEPTUU NOTPEOAEHHON U aCCUMMU-
JMPOBAHHON MUK UAET HA HYXKIbI 3HEPreThdeckoro ooOMeHa u pacceuaercs. [o-
ATOMY MPOAYKLHUS KKIOTO MOCIEIYIOMIEr0 TPOPHUUECKOTO YpOBHS MEHBIIE Mpo-
OYKIUK npeablayero. Yacto npu nepexoae OT HU3MMX TPO(YUUYECKUX YPOBHEU K
BBICILIMM CHUYKAETCSI HE TOJIbKO MPOIYKIUMs, HO U OruoMacca. OgHako, B OTIMYHE OT
NpOAYKIMH, OHomMacca MOCIEAYIOIIEr0 YPOBHS MOKET ObITh M BbIllle OHOMAacChl
npeabIIyIIero, HanpuMep, Ouomacca (DUTOIIAHKTOHA MEHbIle CyMMapHOU Ouo-
Macchl BCETO >KUBYILETO 3a €ro CuéT >KMBOTHOIO HAcelieHHWs Bojoema (3eHKEeBHUY,
1951).

[Io npyroMy npuHUMIY TPOIYKLHUIO AEJIAT HA POMEKYTOUYHYIO U KOHEYHYIO.
K npomexxyTo4HOW OTHOCSAT MPOAYKIIHMIO, MOTPEOIIEMYIO IPYTUMU YIEHAMH KO-
CUCTEMBI, BEIIECTBO KOTOPOX BHOBb BO3BPAILACTCS B OCYILIECTBIAEMbIN B €€ Ipe-
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Jieax KpyroBopoT; K KOHEYHOW — MPOAYKIIMIO, B TOM MM UHOM (popme oTuyxaae-
MYIO OT 3KOCHCTEMBI, T.€. BRIXOIALLYIO 3a €€ mpenenbl. K KoHEUHOW MpoayKuuu
OTHOCSITCSL M UCMOJIb3yEMBIE YEJIOBEKOM BHUJbI MPOIYKIUH, KOTOPBIE MOTYT IpPHU-
HaJIEXKATh K JIOOOMY TpOo(hUUECKOMY YPOBHIO, BKIItOUAs IEPBBIN, 3aHATHINA pacTe-
HUSIMH.

Bozpacraromue noTpeOHOCTH U pacTyllasi TEXHUYECKasi MOLIb YeJI0BEYECTBa
OBICTPO YBETUYMBAIOT BO3MOKHOCTH €0 BIUSHUS Ha JKUBYIO MpUpoay. Bo3Hukaer
HEOOXOJUMOCTh YIPaBIIEHUSI dKOCcUCTeMaMU. Bce cpencTBa BIMAHUSA HA TPOAYK-
TUBHOCTb SKOCHCTEM U YIPABJICHHUS €10 HAMpaBJeHbl JTMOO Ha MOBBILIEHUE MOJIE3-
HOW MEepBUYHON MPOAYKIUU (pa3Hbie (GOPMBI yIOOpEHUS, MEIUOPALIUHU, PETYINPO-
BaHUS YUCJIEHHOCTH U COCTaBa MOTpeOUTeNe NEPBUYHON MPOAYKIUH U TIp.), TUOO
Ha TOBBIIIEHUE d(PPEKTUBHOCTH YTUIM3ALUMK MEPBUYHON MPOAYKUUU HA MOCIE-
OYIOHIUX TPO(UYECKUX YPOBHSX B HY’KHOM JIJISl YEJIOBEKa HAMpPaBJICHUH. JTO Tpe-
OyeT XOpolLIero 3HaHWsl BUJOBOIO COCTaBa U CTPYKTYPbl SKOCUCTEM U 3KOJOTUHU
OTIENIbHBIX BUI0B. Hanbompiire nepcnekTuBbl UMEIOT Takhe (POPMBbI X035 CTBEH-
HOM 3KCIUTyaTallMM JKUBOW INPUPOJBI U YINPABIEHHUS €10, KOTOPbIE OCHOBAaHBI Ha
3HaHWU OCOOEHHOCTEH MECTHBIX 3KOCHCTEM U XapaKTepHbIX JJIsl HUX (popm Ouoio-
IMYECKOU MPOAYKTUBHOCTH.



2. OCHOBHBIE THIIbI KOHTHHEHTAJ/IBHBIX BO/THbIX DKOCHCTEM

Pexn

Pexu — 3TO ecTecTBeHHbIE BOJIOTOKH, TEKYIIUE B BHIPAOOTAHHOM UMHU PYyCII€ U
MUTAIOLIMECS 32 CYET MOBEPXHOCTHOTO U MOA3EMHOI0 CTOKa ¢ uX OacceliHoB. Besi-
Kasi peka UMEeT UCTOK U YCThe, WIH JIeTbTy. Pexu ¢ mpuTokaMu o0pa3yroT peuHyIo
CUCTEMY, XapaKTep U pa3BUTUE KOTOPOI 00YCJIOBIEHBI TJIaBHBIM 00pa3oM KiiMMa-
TOM, pelbeOoM, Fe0JOTHUECKUM CTPOSCHHEM U pa3MepaMu OacceiiHa, T.e. TOW Mmpu-
Jeraroieil MECTHOCTH, OTKYAa UJET CTOK. Mexay pedyHbIMU OacceiiHaMH MpoXo-
IUT Tpanuna — sogopasaein (JIeBosuu, 1969—1978).

K BaxHEHIIMM XapaKTEpPUCTHKAM PEK OTHOCATCS: BOJIOHOCHOCTb, CTPYKTYpa
CTOKA MO UCTOYHUKAM MUTAHHUS, TUI BOJHOTO PEXUMA, IJIMHA PEKH, TUIOWAAb BO-
n0cOopa, YKJIOH BOJIHOM MOBEPXHOCTH, IIMPUHA U TIyOMHA pycia, CKOPOCTh Tede-
HUS BOJbI, €€ TEMIEpaTypa, XMMUYECKHI COCTaB BOJI.

diopa 1 payHa peK BKIKOYAET paCTUTEIbHBIE U )KUBOTHBIE OPraHU3MbI OCH-
TOCa, TJIAHKTOHA M HEKTOHA. 3apOCiM BBICIIECH BOJHOM PACTUTENBHOCTU U (PUTO-
OEHTOC BCTPEYAIOTCS MPEUMYIIECTBEHHO Ha y4acTKaxX peK ¢ MEIJIEHHbIM T€YEHU-
eM. OTH 3apociii, a TaKKe KaMHH, 00pacTaroliue BOJOPOCIsIMU (2 MHOTJA U MXa-
MH), CTy>KaT MECTOM OOMTaHHUs U MUIIEH MHOTOYUCICHHBIX MEJKUX KUBOTHBIX. B
3aBHCHUMOCTH OT XapakTepa JIHa B HUX OOMTAIOT pa3jMyHble JOHHBIE >KUBOTHBIE,
COCTaB KOTOPBIX 3aBUCHUT OT XapakTepa AHa U OCOOEHHO Pa3sHOOOpa3eH Ha IJIOoT-
HBIX TpyHTax. [I1aHKTOH peKk B OCHOBHOM MpEACTaBlIEH OAKTEPUSMHU, BOIOPOCIIS-
MU, WHQY30pUSIMH, payKaMU U KOJOBpaTKamMH. HEKTOH COCTOWT, Kak MpaBUIIO,
TOJIbKO U3 pbl0. Hanbonee Ooratsl ppl00ii HU30BbS PEK U UX JIE€TBTHI.

[To 3K0JI0TO-THIPOJIOTMYECKUM XapaKTEPUCTUKAM BCE TEKYUYHE BOJIbI IPUHSIITO
JEJIUTh Ha KpEeHallb, pUTpajb W NmoTaMalb. KpeHanb — caMblid BEPXHHU Y4acTOK
BOJOTOKA, 00nacTh pogHuka. K puTpanu yamie Bcero OTHOCST MPUMBIKAIOIIYIO K
POAHUKY YacTh BOJAOTOKA C KAMEHUCTBIM WJIM TPaBUUHO-TAJI€YHBbIM I'PYHTOM, BbI-
COKOM CKOpPOCTBIO TEUEHHMS, HACBIIIEHHON KHCIOPOJIOM BOJON M aMIUIMTYAOW
cpeaHeMecsuHbIX TemnepaTtyp Ao 20°. K moraManu OTHOCST MPUMBIKAIOLIYIO K
PUTPAJIM HU>KHIOKO YacTh BOJOTOKA C MECYaHbIM, 3aUJIEHHBIM WJIM WIMCTBIM T'PYH-
TOM, CPaBHUTEJIBHO HEOOJIBIION CKOPOCTHIO TEUEHHUS, aMILUTUTYA0M CpeIHEMeCT Y-
HBIX TemnepaTyp Bbiiie 20° (B TpONMKax C JIETHUM MAKCUMYMOM CPEIHEMECAYHON
TemiiepaTypbl Bbilie 20°) W ¢ YacTbIMU MPOSIBAEHUSMHU Je(UIHMTA KUCIOPO.A.
WHoraa Belllle PUTPATIH BBIIEISIOT POJHUK U 00JIACTH POJHUKOBOTO PyUbsi, Ha3bl-
BA€MbI€ COOTBETCTBEHHO SyKpeHalbio U runokpeHansto (Illies, Botosaneanu, 1963;
Aupiruna, 2006). B cBoOtO ouepenp, puTpasib U HoTamaib MOTYT pa3/ieisiTh HA YacCTH,
Ka)KJ1asl U3 KOTOPBIX COOTBETCTBYET ONPEIEIEHHBIM YU4acTKaM PEK, K KOTOPBIM MPH-
YpOUYE€HO MECTOOOMTAaHUE OMPEIETICHHBIX TPy phI0: ANUPUTpalIb (BepxHUIl (ope-
JIeBBbIA Y4YacTOK), METapuTpaib (HWKHUNA (OpeeBblid y4acTOK), THIOPUTPAIb (Xa-
PUYCOBBIM y4acCTOK), SMUIIOTaMallb (yCauyeBbld y4acTOK), MeTanoTamasab (JIEIIeBbIN
y4acTOK) W TUMONoTamMalib (epiIoBo-kamMOaabHbIA ydacTok). ['paHuIlbl MEXITy pUT-
PAJIBIO M IOTaMaJIbIO 3aBUCAT OT KJIMMAaTa PErMoHa U HaXOAATCS Hall YPOBHEM MODSI
TEM BBIIIIE, YeM HIKE PacrojiokeHa reorpauueckas upoTa MECTHOCTH (puc. 18).
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Puc. 18. Cxema pacnpoctpaneHus Ha 3emiie OMOIIEHO30B PUTPAIH
(depHBI 1IBET) U MoTaMaH (OeJIbIi I[BET) B 3aBUCUMOCTH OT reorpapuyecKoi
LIMPOTHI U BBICOTHI HaJl ypoBHEM Mops (11o: Nnnuec, 1988)

[To oTHOLIEHUIO K MPOJIOJIBHOMY pacnpeeeHUI0 OPraHu3MOB BCE HACEIIEHHE
PEK YCIOBHO JEIHUTCS Ha PUTPOH U MOTAMOH, YTO COOTBETCTBYET JIECJIEHUIO BOJIO-
TOKOB Ha 30HbI pUTpaJIA U MoTaMaiu. PUTpoH 0ObIYHO MpeAcTaBieH (PUTo- U 300-
OEHTOCHBIMU OpPraHW3MaMH, 3aHUMAIOLIMMU B PEYHBIX CUCTEMax JOHHbIE OHUOTro-
PU3OHTHI, a TaK)Xe CcO0OIEeCTBOM pPbIO, OOJBUIMHCTBO M3 KOTOPBIX JIOCOCEBBIE.
3000€HTOC B 30HE PUTPAIU MPEUMYIIECTBEHHO COCTOMT U3 OPraHU3MOB druday-
HBI, CpPEJIM KOTOPBIX BAXKHYIO POJIb UTPAIOT JIMYMHKU aM(PUOMOTHYECKUX HACEKO-
MBIX: IOJICHOK, PYYEHHHUKOB, BECHSIHOK U IBYKpbUIbIX (borarto, 1994).

HaubGonee npuzHaHHO Teopuel, 0ObICHSIONIEH MPUIUHBI CMEHBI COOOIIECTB
BJIOJIb IO TEUYEHHIO PEK, SIBJISETCS KOHLEMNIMUs peYHOro KoHTuHyyma (Vannote et
al., 1980), koTopasi paccMaTpUBaeT PeKy Kak ILEJIOCTHYIO CUCTEMY, KaXIbli yda-
CTOK KOTOpOW OOYCJOBJIEH B3aUMOJIEWCTBUEM BBIIIENEKAIINX, a BCA CUCTEMA
MPEACTABISIET COOOM ILeNb HENPEPBIBHBIX B3aMMOOOYCIOBIEHHBIX H3MEHEHUU.
OcHOBHBIMU (paKTOpamMu, OMPEAENAIOMIMMU CTPYKTYPY PEYHOro COO0IIecTBa, 1Mo
ATOW TEOpUU SBIISIETCS 3aTEHEHUWE U MYTHOCTb BOJbl, C YBEJIMYEHHUEM KOTOPBIX
CYILIECTBEHHO CHM>KaeTcsl (DOTOCHHTE3, U COOOIIECTBA KOHCYMEHTOB HCIOJIb3YIOT
MPEMMYIIECTBEHHO AJUIOXTOHHOE' OpraHMdecKoe BEeIECTBO. DTH IOKA3aTelnd M
OMPENENIOT TeTepOTPOYHOCTh CUCTEMBI B BEPXOBbAX M PABHUHHBIX y4acTKaX pe-
KU U ee aBTOTpO(HOCTh B cpeaHem Teuenuu (puc. 19, 20).

! Annoxronnsrii (rpeu. allos — npyroii, nHoit, chthon — 3emis) — zeon., 6uon. O TOPHBIX OPO-
Jax, OpraHu3Max: BOHUKIINK HE HA MECTE COBPEMEHHOT'0 MECTOHAXOKICHHSI.

42




OTHOWEHME F/R

o
o
10 (=} )
1,0 e e Ao s e e i St} ; g
Sks =
10 2 m
=l . &
Euoruuecmge\ OtHoweHue PfR ; g i 33:
pasHoobpaaue \ 0.1 2R m
=3 =
0.1 o 5[ =
'\.,‘ - O.DI - =
~ 2 G
—— o O
_— - 0.00 = i oy
CpenHuii pazmep yacTul i g ;
CPraHUYeCcKOro MaTepuana =
0,01 0 B . § ™
1 2 3 4 5 6 7 a} 9 10 11 12
BEJTMYMHA NOTOKA
BepxoeuLa CpepHee TeueHue Hwzoeea

[erepoTpotHbie ABToTpodiHOE [etepotpodHsie

Puc. 19. Peunoii konTnHyyM. M3MeHeHnne B MmeTabonu3Me cooOUIECTBa,

B pPa3HOO0pa3HM pa3MePOB YACTHUL OPraHMYECKOr0 BEUIECTBA OT PYyUYbEB

B BEPXOBbSIX J10 KPYIHBIX pek (mo: Oxym, 1986)
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[TpoTuBomnonoxuas Teopusi GYHKIIMOHUPOBAHUS PEYHON IKOCHUCTEMBI MPE.I-
CTaBJIeHa B KOHUEMUUU «IUHAMHUKHU TATEH» (pedyruyMoB), Mo KOTOpou pedyruy-
MBI PacroJiaratoTcsi B pE€YHOM CUCTEME CIyYailHO U CTPYKTypa COOOILIECTB KaxI0-
ro yyacTka peku Gopmupyercs cinyyaitHeiM oOpazoM (Townsend, 1989). Ha npak-
TUKE, KaK MpaBWIO, HAOMIOAeTCs COYE€TaHHE KOHTHUHYAJIbHBIX M JUCKPETHBIX
CBOMCTB PEUHBIX SKOCUCTEM, OMMCAHHBIX B ATUX JIBYX KOHIeNusx (puc. 21).

‘\}\\H///

" i
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,lZH&'_“

Bodocdop " lepexam | = nee | llepexam

Puc. 21. Cxema kpyroBopora BeuiectB B peke (no: Kaaun, 'epa, 1961)

Haubonbiee BiMsHUE Ha TAKCOHOMHYECKHUN COCTaB TMAPOOMOHTOB BOJOTO-
KOB MMEIOT JBa (haKTopa: CKOPOCTh TeueHus U cTabuiabHOCTh rpyHTa (JKaawuws,
I'epn, 1961; Koncrantunos, 1986). Tekymiast Boja coaepKuUT O0JIbIIE pacCTBOPEH-
HOTO KHCIIOpPOJa, YeM CTOosd4Yas, HO M OOUTaTelrd TEKYLIMX BOJA HYKIAIOTCS B
00JbIIEM COAEPKAHUM KUCIOPOJIa, YeM OOMTATENN CTOSIYUX WIM MEJJIEHHO TEeKY-
YuX BOJI, TaK KaK UM TpeOyeTcsi OoJblasi SHEpPrus Uil yiepKaHusl B IOTOKE, €Cliv
UX CHECET BHU3, B CTOSIYME BOJIbl, OHU MIOTUOHYT OT HEJAOCTATKA KUCIOPOIa.

Peodunvubie opranusmbl, peoduiibl (0T rped. rheos — TedeHUE, MOTOK U
phileo — mo010) — )KUBOTHBIE, MPUCTIOCOOUBIINECS K OOUTAHUIO B TEKYUHUX BOJAX
(pekax, pyubsiX U HA MOPCKHUX MEJIKOBOABSIX, OMBIBAEMbIX MPUINBHO-OTIMBHBIMU
WM TIOCTOSIHHBIMU TedeHUsiMu). OJHU U3 HUX MPOBOJAT B TEKYYMX BOJAX BCIO
KW3Hb, IPyTHE€ — CBSI3aHbl C HUMHU JIMIb B ONpe/eEHHbIE NEPUOIbl (HAIPUMED,
JUYUHKA PYYEHHUKOB, MOAEHOK M APYTMX HACEKOMBIX, TIPOXOIHBEIE PBIObI). Peo-
(bl — OKCU(UIBHBI (KUCTOPOAOIIOOMBBI) U HYKAAIOTCSA B MOCTOSSTHHOM MPUTOKE
CBE¥)KeW BOIBI (puc. 22).

Hekoropble peoduibHbie OpraHu3Mbl XOPOUIUE IJIOBIbI, CHOCOOHBIE TPEOI0-
JIeBaTh CUJIbHOE TeUYEeHHE (HampuMep JOCOoCEBbIE pblObl). MHOTHE peoduibl — cu-
AsTYMe WM MaJIoNOBUKHbIE (POPMBI; TPOTUBOCTOSIT CHOCY TEUEHHEM, IpUpacTas K
cyOctpaty (ryOku, MIIAHKHU U Jp.), IPUKPEIUISSICh K HEMY C MOMOIIbIO BEIPOCTOB
TeJla WK MPUCACBIBAsCH, MPSYach B HOPKaxX WM cpeau KamHed u T.1. s psaa us3
HUX XapaKTepHbI MPUCTIOCOOIEHUS JTsl (GUIBTPAIIMU BOJBI U yJIABIMBAHUS TPUHO-
CHUMBIX TEYEHUEM IHUILIEBBIX YACTHII.
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Puc. 22. )KuBoTHbIE U pacTeHUsl, OOUTAIONINE B TEKYUHUX BOJAX
(mo: XKanun, 'epa, 1961):
1 — TuYuHKa CTPEKO3bl JAEJKU; 2 — JIMUYMHKA MOJICHKU TeNTareHuu: 3 — JIMYMHKA
BECHSIHKM HeMypa; 4 — JUYMHKU pydeHHUKA OpaxuIeHTpa; 5 — JUYMHKA JBYKPHI-
joro onedapouepa; 6 — Musuga Yabckoro; 7 — pedHas JyHKa; 8 — peuHas yaiied-
Ka; 9 — paecT npoH3eHHOAUCTHBIN; 10 — monymHuk: 11 — Mox hoHTHHANKC
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Kanaanl

Kanan (ot nat. canalis — Tpy0a, %€100) — B TUAPOTEXHUKE, UCKYCCTBEHHOE
pycno (BOAOBOJI, BOJIOTOK) MPaBUILHON (POpMBI ¢ OE3HAMOPHBIM JIBUKEHHUEM BO-
JIbl, YCTPOEHHOE B IpyHTe. KaHanbl cOOpyX arT B OTKPHITON BhIEMKE WJIM B HACHI-
nu (Mpu nepecedyeHuu 0ajoK, OBparoB W Jp.), MHOTJA — B MOJIyBbIeMKe-IIOTyHa-
ceinu (Ha Kocorope). [To HazHaUeHUIO pa3InuvaroT ClIeAyIOIIUe BUIbl KaHAJIOB: CY-
JIOXOAHbIE (MCKYCCTBEHHBIE BOJHBIE ITYTH), JHEPreTUYECKHE (IE€pUBALIUOHHBIE),
OpOCHUTENbHBIC (MPPUTAIIMOHHBIE), OOBOIHUTEIbHBIE, OCYIINTEIbHBIC, BOAOIPOBO/I-
HbIE, JIECOCIJIaBHBbIC, PBHIOOBOJIHBIC, KOMIUIEKCHOTO HaszHaueHus (KopalGnuHOB,
1969-1978). B kananax oObr9HO (POPMHUPYIOTCS BOJIHBIE COOOIIECTBA, CXOMHBIE C
pedHbIMH. OTIMYUTENIEHON OCOOEHHOCTHIO MHOTHX KaHAJIOB SIBIISIETCS HATUYHE
OOJIBIIOr0 KOJIMYECTBA UCKYCCTBEHHOIO CyOCTpaTa (OETOHHBIE IJIUTHI), Ha KOTOPBIX
dbopmupyrorcst cnenupuueckre coobiiectBa nepudutoHa. Jpyrue ocodbeHHOCTU
AKOCHCTEM KaHAJIOB CBSI3aHbI C XapaKTEPOM MX XO35IMCTBEHHOIO UCIIOIb30BaHUSI.

Boaoxpanunianma

Bonoxpanunuina — 3T0 UCKYyCCTBEHHBIE BOJOEMBI, OOpa30BaHHbIE, KaK Mpa-
BUJIO, B JIOJIMHE PEKU BOJOMOMANOPHBIMU COOPYKEHUSIMU [JI1 HAKOIUJIEHUS U Xpa-
HEHHUs BOJBI B LEJSIX €€ UCIOJIb30BAHUSI B HAPOJHOM Xo3sicTBe. i Bcex BOJO-
XPaHWIUI] XapaKTepHbI: BO3pacTaHWe TIyOMH MO HAMpaBJEHUIO K MJIOTHHE (HC-
KJIF0Yas T€ U3 HUX, B COCTaB KOTOPBIX BOILIU I1yOOKHe 03Epa), BechbMa 3aMe/IJIeH-
HbIE 10 CPaBHEHHUIO C PEKOW BOJAOOOMEH M CKOPOCTH TE€UEHHsI, HEYCTOMYHUBOCTH
JeTHEeW TepMUYECKON U ra30BOil cTpaTu(dUKaIMK U HEKOTOpbIe Apyrue 0COOEHHO-
CTH TUJPOJIOTHYECKOro pexuma (ABaksH, 1969—-1978).

[To BUIOBOMY COCTaBYy M YPOBHIO Pa3BUTHSI COOOIECTBA BOJOXPAHUIMII 3a-
HHUMAIOT Kak Obl MPOMEXKYTOYHOE MOJIOKEHHUE MEXAY PEUYHBIM U O3€pHBIM. B BO-
JOXPaHWIIMILAX PEYHOTO THUMA B BEPXHEM YUACTKE COXPAHSIIOTCS PEYHBIE YCIOBHUS
U peyHOe HaceleHue, B cpefHel yactu ¢iopa M GayHa HOCAT MPOMEKYTOUHBIN
XapakTep, a B MPUIUIOTUHHON 30HE MPUOOPETAIOT O3epHbIe YepThl. B BogpoxpaHu-
JMIIAX 03€pHOT0 TUIA HACEJIEHUE MO CBOEMY COCTaBY MPHUOIMIKAETCA K 03€pHOMY.
Ha mepBbIX cTagusx CyiiecTBOBaHUS BOJAOXPAHUIIUII UX HAceJeHHe OJM3KO0 K 00u-
TaTeIsIM UCXOJHOTO BojoeMa. B nanbHeiiiem oHO mpuoOpeTaeT cnenupuyecKkui
OOJIMK, 3aBUCAIIMN TJIaBHBIM 00pa3oM OT reorpauyeckoro MojgoXKeHus BoJoeMa
(Koncrantunos, 1986).

[TnankToH chopMUpOBABIIMXCS BOAOXPAHUIUI COCTOUT B OCHOBHOM M3 0ak-
TEpHil, CHHE3EJIEHBIX, TUATOMOBBIX U 3€JICHBIX BOJOPOCIICH, MH(PY30pHid, KOJIOBpa-
TOK U pakooOpa3HbIX. bakTepuil COAEPKUTCS HECKOJIbKO 0OJibllle, YEM B peKax.
Tak, B KyiiOblieBckoM Bogoxpanuuiie B 1 ma Boasl 1-2 miH Oaktepuii, B Bon-
rorpagckoM — 0,17-3,3 miH, B Peiounckom — 0,6—1,2 miaH. [TpumepHo TakoBa ke
YUCJIIEHHOCTh UX B IPYTUX OOJBIIMX BOJOXPAHUIHILAX.

borarcTBO (puTOMIAHKTOHA B BOJOXPAaHWIMIIAX B CHJIBHOW MEpe 3aBUCHUT OT
CTENEHU MYTHOCTHU MOCTYyMNaroUIel BOAbI U OBICTPOTHI €€ OCBETIEHUs. B BepXoBbsX
BOJIOXPAHWIHILL, T7Ie MyTHOCTb BOJIbI 3HAUUTEIbHA, (PUTOIJIAHKTOHA MEHbIIIE, U OH
10 CBOEMY BHUJOBOMY COCTaBYy (MpeoliiajaHnue JUATOMOBBIX) OJIMXKE K PEUYHOMY,
YeM B CcpeJHed YacTu. B MpUMIOTHHHBIX ydacTkaX (PUTOIUIAHKTOHA TOXKE MaJo,
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TaK Kak M3-3a OOJIbIIMX TIyOUH OMOTEHBI, COJAep Kalllhecs] B OMyCKAIOUIUXCS Ha
JTHO BOJIOPOCIISIX U )KMBOTHBIX, BBIXOJSAT U3 KPYrOBOPOTA, 3a/IEPKUBASICh B TPYHTE,
M HEJIOCTAaTOK IMUTATEJbHBIX COJIEW OTPAHMYMBAET PA3BUTHUE BOAOpPOCIEU. B Xo-
JIOJIHOE BpEMsI I'0Jia BO3pacTaeT poJib IUaTOMOBBIX, JIETOM — CUHE3€JIEHbIX.

300IJIaHKTOH BOAOXPAHUJIUII] TPEUMYIIIECTBEHHO MPEICTaBIeH OECIIBETHBIMU
KT'YTUKOBBIMU, HHPY30pUSIMH, KOJIOBpATKaMH, BETBUCTOYCHIMU U BECIIOHOTUMU
paukamu (KoHctaHnTuHOB, 1986).

3000€HTOC BOJOXPAHMIIMII, B OTJMYHE OT PEUYHOr0, XapaKTepU3yeTcs 3HaAUH-
TEeJIbHO OOJbIIeHl pPOJIbI0 BTOPUYHOBOJHBIX OPraHW3MOB, IIPEJACTABICHHBIX
rJIaBHBIM 00pa3oM JIMYMHKAMHM HACEKOMBIX, B 4aCTHOCTU XxupoHomun. [Ipeobna-
AT neaoduasl, MeHee TpeOboBaTEIbHBIE K KUCIOPOIY, U TOJHKO B BEPXOBBIX
BOJOXPAHUJIUII BCTPEUAOTCS HacTosmue peodunbabie popmbl. COOTBETCTBEH-
HO 3TOMY, C MPOJIBUKEHUEM U3 BEPXOBBHEB K MPUILNIOTUHHOMY Y4acTKY, BUJIOBOE
pa3zHooOpa3ue JOHHOTO HAaCEJEHHUS CHUXKAETCS BCJEIACTBUE BBIMAICHUS PEO-
bunbHBIX (GOPM, OJHAKO B CBSI3M C BO3pAcTaIOIIUM 3aWJIEHHUEM T'PYHTOB OMO-
Macca 6eHTOoca He TOJIbKO HE YMEHbBIIAeTCs, HO J1aKe 3aMETHO MOBBIIIAETCS.

Ha npumepe KpynHBIX paBHUHHBIX BOJOXPAaHUJIMIL YMEPEHHOTO I0sica €BpO-
nerickoit yactu CCCP — BOKCKUX U THEMPOBCKUX — OBLIIM MOKa3aHbl CIETYIOINE
ctaauu popmupoBaHus ux gaynsl (Bogoxpanunuia mupa, 1979):

1. IlocreneHHoe pa3pyllieHHE U OTMHUPaHUE TEPPUIEHHBIX W TMepecTporka
CYIIIECTBOBABIIMX BOAHBIX OHMOIIEHO30B B Haualie MEPBOT0O CE30HA: pa3py-
IIEHHWE CYIIECTBOBABIIMX J0 3aTOIUICHUS peoPUIbHBIX, GUTODUIBHBIX H
JAPYTUX TPYNIUPOBOK OPraHM3MOB U 3aCEJICHUE 3aTOMJICHHONW CYIIU U
TOJIIIY BOJIbI 9KOJIOTUYECKU PA3HOPOJIHBIM HACEJIEHHUEM.

2. OO0pa3zoBaHue BPEMEHHBIX BOAHBIX OMOIIEHO30B B MIEPBOE JIETO MPU MACCO-
BOM 3aceJIEHUW HOBOTO apeasia — 3aTOTUICHHOH cymu. JlIoHHbIe coo0IecTBa
OTJIMYAIOTCS JIOBOJIBHO OJAHOOOpa3HOW (ayHOM XMPOHOMHI; B MAacCOBOM
KOJIMYECTBE OHA PAa3BUBAETCS B YCJIOBHUSX MEPBOHAYAILHON BBICOKOM 00Oec-
MEYEHHOCTH MUIIEH — JETPUTOM TEPPUTSHHOTO MPOUCXOXKICHUSI — BHE 3a-
BUCUMOCTH OT MCXOJIHOI'O COCTaBa 3aTOIJIEHHOIO JIOXKa U XapakTepa Mpu-
HOCHMOI'0 T€4eHHEM 3000eHTOCca. B 300I1aHKTOHE — MacCOBOE TOSIBJICHUE
B [IEPBOE JIETO PAYKOB M KOJOBPATOK.

3. Crabunuzaiys cocTaBa JOHHBIX COOOIINECTB, COMPOBOXIABIIASCS CHUXKE-
HHUEM ero OMoMacchl IO CPaBHEHMIO C MpeAbIaylel craauen (cmycrs 3—-5
JIET TOCJe CO3JaHus BOAOXpaHWIMIIA). [ TpeThel cTaiuu XapakTepHO
YMEHBIIIEHHE BUIOBOTO pa3HO00pa3urs 300TIaHKTOHA.

HekToH BOMOXpaHWIHIN MPAKTUYECKH MPECTABICH TONBKO pbioamu. M3 ux
coCTaBa TIOCJI€ 3aperyJIHpPOBaHUSI peK peoduibHbIe (GOPMBI MCUYE3aIOT, JTUMHO-
bunbHBIE, HA00OPOT, CTAHOBATCA MHOroduciaeHHee. OCOOEHHO OJiaronpusiTHbIE
YCJIOBUS JIJI1 MHOTUX JTUMHOQUIIBHBIX PbIO CKJIAJbIBAIOTCS B MEPBBIE TOJIbI CYIIIE-
CTBOBaHMS BOJOXPAaHUIMIIA, KOTAa O0JbIIOe KOJIUYECTBO 3aJIMTON pacTUTEIbHO-
cTU oOpa3yeT JOMOJHUTENIbHbIE HepecTuiuila. B mocnenyromiemM B pe3ylbTaTe
OTMHpAHMS 3aJIUTHIX HA3eMHBIX PACTCHUH YCIOBUS HKpPOMETaHUs s (GUTO-
(bUIBbHBIX PHIO YXYIIAKOTCS, U UX YUCIEHHOCTh HECKOJIbKO CHIkaeTcs. [Tomumo
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ATOT0, HEOIATOMPHUATHO OTPAXKAETCS HA YUCIEHHOCTH PbIO 00eTHEHNE UX KOPMO-
BOI 0a3bl, HaOMOatomeecs: yepe3 1-2 roaa nocyie o0pa3zoBaHus BOJAOXPAHUIIHIIL.

Co3nanve BOJOXPAHWJIMI YBEJIWYWIO IJIOMIAAb BOJHOTO 3€pKajla MHOTHX
PEK, U3MEHUJIO UX PEKUM M KOPMHOCTH (HE TOJIBKO MO COCTaBYy KOPMOBBIX Opra-
HU3MOB, HO W MO OMOMacce), YBEIMYUIOCh KOJIMYECTBO IMJIAHKTOHA, KOTOPHIA B
pyciiax pek 00bIYHO pa3BUT ci1abo. Takum oOpa3om, MOSBISIOTCS HOBbIE PHIOOXO-
3SIICTBEHHBIE YTO/1bsl, HO3BOJISIFOLIUE TOJYYHUTh TONOJHUTEIBHYIO ITpoayKuuo. Ho
C CO3[JaHMEM IUIOTUH W TUAPOY3JIOB YXYIIIAKOTCS YCIOBUS MHUIPAalMd U Pa3MHO-
XKeHHsl HarOoJiee HEHHBIX MPOXOAHBIX PHIO (OCOOEHHO JIOCOCEBBIX U OCETPOBBIX).
OTtpuuatenbHO BAMSIET HAa OMOJOTHMYECKYIO MPOAYKTHUBHOCTH 3arps3HEHHE Ipo-
MBIIIJICHHBIMU U OBITOBBIMUA CTOYHBIMHM BOJIaMH, OTXOJIaMH JIECOCIUIaBa, a TAKKe
3a cU€T BBIHOCA C MOJIEH yIOOpEeHUN U I10XUMHUKATOB. JlJIsl KOMIIEHCaluu ypoHa
MIMPOKO MPUMEHSETCS] UCKYCCTBEHHOE pa3BEJEHUE MPOXOAHBIX U MPECHOBOIHBIX
pBIO, MPOBOJAATCS OMBITHI MO AKKIMMATU3ALMKU OTIEIbHBIX BHUJIOB, pacIIUpseTCs
npyoBoe peibopasBeaeHue (puc. 23).

Puc. 23. PrIObI, KOTOPBIMU 3ace-
JSAI0T Bopoxpanwiuiia (no: XKa-
nuH, I'epa, 1961):

1 — cazan (kapmn);

2 — nemy;
3 — 3MEET0JI0B;
4 — cynak;

5 — Genblit amyp;
6 — 4yJICKOH CHT;
7 — TOACTONOOUK
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O3epa u npyabl

O3epa — 3TO MPUPOJHBIE BOJOEMBI B YIIIyOJEHUSIX CYIIH (KOTJIIOBUHAX), 3a-
NOJIHEHHBIE B MPEAENaxX 03€pHOM Yalu (03€pHOTO JI05Ka) Pa3HOPOAHBIMU BOJHBIMU
MaccaMd M He HMeromue oaHocTopoHHero ykioHa (KoponkeBuu, 20050). s
03€p XapaKTEepHO OTCYTCTBUE HENOCPEACTBEHHOM CBSI3M ¢ MHUPOBBIM OKEAHOM.
Osepa 3aHEMAIOT OKOJIO 2,1 MiTH KM®, min moutd 1,4% muiomamy cymu. JTo mpH-
MepHO B 7 pa3 Oonblue noBepxHocTH Kacnuiickoro Mops — KpyInHe#iero osepa
Mupa. i1 03epHBIX 3KOCHUCTEM MPUHATO BBIAEIATH ONPEICICHHbIE 30HBI BOAHOU
tomuu U aHa (puc. 24). CymiecTBYyIOT pa3jvuHble KilacCHU(PHUKAIMU O3ep MO UX
MOp(hOIOruH, TPOUCXOKACHUIO U PA3MEPHBIM XapakTepucTukam (Tada. 2).

Cydnumo| Npogus-
8l e ( AumopansHas 30Ha f’%%fé}% : danerag
SineS JoHa
SRS 30Ha
GlN o3 [EX o -
SIS ST | Aanydod-| Nrabaro-] floepy-
gai%& HbIE wue xemfz?g Bepx-| Hux- ”Pﬂ t;byh'ﬂa/ra //umﬂp any
tg t&;g DOCMEHLS)\ PACTIERLA) PaACITIE HAq | H9a
B “"’Q"\‘"’{\ N e | HUR a1b M
= oS Ko A e o0 an ae Yo 08 HA RN 9 yAumopat |,
=) T
S83 N 4/‘//\(/ : JnUAUMHUDOH ]
:‘*4:-; Do *}VE MemasumMHuoH -1p
Sz 3 CONSUKHIZ epakuya  pacnpocmpanenus GoHHux -3
NI @ QOMOLUHMEIUPYHULUX PACTEHUU
- - i
%;QSQI funoaumuugH 3¢ £l
> g ]
@\J\
2 npo 8
/I’
30

Puc. 24. Dkonornueckue 30Hb1 03epa (mo: KoncrantuHos, 1986)

Tabauma 2
Knaccudukanus o3ep no miomanu (mo: Haymenko, 2007)

[Tnomans o3epa, Pa3mepsl 03ep, Pasmepsr o3ep,
KM o MBaHoBy 110 3aXapeHKOBY
0,001-0,01 03€pKH 03EpKH
0,01-0,1 MaJIEeHbKHE
0,1-1 OYEHb MaJIble MaJble
1-10 MaJble HeOOoJIbIIINE
10-100 cpenHue cpelHue
100-1000 OoJIbIIINE OOJIBIIIHE
1000-10000 O4YEeHb OOJIBIITHE BecbMa OOJIbIINeE
10000-100000 BEJIMKHE 03€pa MHUpa BEJIMKUE
100000-1000000 — 03epa-Mopsi

[Ipyn — MCKYyCCTBEHHBIN BOJOEM, BBIKOMAHHBIN 10 TIyOUMHBI 3—5 M WJIH CO3-

JaHHBINA MyTEM MOCTPONKHU TJIOTHHBI B JOJMHAX HEOOJBIIUX pEK, pyubEB, HA Tep-
putopuu 6anok 5160 oBparoB. OOBIYHO MNPyl MPENCTaBIsAeT COOOM BOJOEM
IIOIAAbI0 He Goee | KM’, KOTOpOe JOIKHO HMETh JOCTATOYHOMN KPYTH3HBI bepe-
ra, cnaOblil YKJIOH JTHA U YCTOWYMBOE K pa3MbIBy Jioxke. Eciau nutanue Oyzaer mpo-
UCXOJIUTh 32 CYET CTOKA PEYHBIX WM FPYHTOBBIX BOJI, TO €r0 3all0JIHEHHE PACCUU-
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THIBAIOT TOJIPKO Ha TaJible BeCeHHUEe BObI. J[msl ymaneHus u30bITKa BOJALI MHOTIA
yCTPauBarOT BOAOCIYCKH. B CENbCKOW MECTHOCTH TPYHABI CO3MAIOTCSA C IEJBIO
OpOIIIeHHsI, OOBOJHEHHMSI, Pa3BEeICHUS PHIOBI, BOMOILUIABAIONIECH NTHIBI, a TaKXKe
XpaHEeHUs BOJBI JUIsl Pa3IMYHbIX XO3SIMCTBEHHBIX Liened. B ropogax v 30Hax OT/bI-
Xa OHHU SIBJIAIOTCS MECTaMHU PBIOHOM JIOBJIM, KYMaHHUsl U MPOBEACHUS Pa3TMUHbIX
CHOPTHUBHBIX MEPONPUATHIA. DKOCUCTEMBI TPYJIOB CXOKU C TAKOBBIMHU MaJIbIX 03€p
u Bojgoxpanuiuil (bCO, 1969-1978).

Emte B 1915 r. TuneMaHH npeiokKuI pa3indaTth 1Mo TpopHOCTH (0T «Tpodes,
rp. — MUTaHKE) SBTPOPHBIE («XOPOIIO MUTAIOIIUECT», TYUHbIE») U OJUTOTPOd-
HbIE («HEJOCTATOYHO MUTAIOIIMECS», «Tollue») BogoeMbl (3unoB, 2006). Ilepso-
HAYaJIbHO KJIacCU(UKAIHs OCHOBBIBAJIACH HA COOTHOIIEHUH 00bEMOB SMHJIMMHHO-
Ha (BEpXHETO, TPOPOTEHHOTO — «IHTAIOIIETO» CJIOS 03€pa) W TUMOJIUMHHOHA
(HMKHETO, TPO(POIUTUYECKOTO — «IUTAIOIIErocs» ¢osi). To ecTh Mo o0beMy:

[OnunumuuoH]/[['unonumunoH] > 1 = 3BTpOdHBIN;

[OnunumuuoH /[ unonuMHnoH] < 1 = oIUroTPO(HBIM.

Knaccudukanus okazanach o4eHb YJa4HOW, €CTECTBEHHON U MPUMEHSIETCS, B
HECKOJIbKO MOJIU(MUIIMPOBAHHOM BHJIE (100aBI€HBI TUIEPIBTPOPHBIE, ME3OTPO(D-
HbI€, YIBTPAOIUTOTPOPHBIE, AUCTPODHBIE BOAHBIE OOBEKTHI), 10 HACTOSIIIEE BpE-
M4 (Tadi. 3).

OTIMYUTENBHBIM MPU3HAKOM 01UCOMPOPHBIX 8000€MO8 SIBIISIETCS BBICOKas
PO3PAYHOCTh BOJIBI OJlaroapsi HU3KOW YMCIEHHOCTH TJIAHKTOHHBIX BOJAOPOCIIEH,
00yCJIOBJIEHHOM HUBKUM cojiepaHueM OnoreHoB. ConepikaHue KUCIOpoaa B BOJIE
B TE€YEHHE BCEro rojia OJIM3KO K HachImeHuo. M3-3a Mamoct 6uomMacchl mepBud-
HBIX MPOIYIIEHTOB OMOMACCHl Ha BBICHIMX TPO(PUUECKUX YPOBHSIX TAKKE HEBBICO-
ku. JIHO BOJOEMOB TMecUaHOe WM KaMEHUCTOEe. DTO, KaK MPaBHIIO, OTHOCUTEIIHHO
riiyookue u y3kue ozepa. [Ipu Manpix Gumomaccax cooOIIECTB OTIMYAOTCS BBICO-
KUM pa3zHooOpa3ueM coctaBa. PayHa U (yiopa mpeacTaBieHbl BUIaMH, XapaKTep-
HBIMU JIJIs1 OJIUTOCAPOOHBIX BOJOEMOB.

Hnist 36mpoghHbix 6000emo6 XapaKTepHa HHU3Kas MPO3PavyHOCTh BOJbI, BbI-
3BaHHAasi MaCCOBBIM Pa3BUTHEM IUIAHKTOHHBIX Bojaopociei. JKenTo-3eneHplil 1iset
TUTIAYEH JUIsl OBTPOQHBIX BOJ. BhicoKoe copepxaHue OMOT€HOB U BapbUPYIOIIEe
coziep>kanue kucinoposa. KoHreHTpausi KUciaopoia B TUIMOJIMMHUOHE 3HAYUTEIb-
HO CHW)KAeTCsl KaK BO BpeMs JIeTHEH cTpaTU(UKAIMKU, TaK U MO0 JIbIOM 3UMOM.
Bo Bcex aBTpodHBIX 03epax Boaa B 3BPOTUUECKOM CJIOE MEePEHACHIIIEHA KUCIOPO-
JIOM B THEBHOE BpeMs CYTOK Ojarogapsi GOTOCHHTE3Yy, a B HOUHOE BpeMsl ypOBEHb
collep KaHMs KMCIIOPO/a MajaeT u3-3a AbIXaHus. JJoHHbIe ocaaku 3BTPO(HBIX 03ep
Ype3BbIUaiiHO OoraThl OMOreHamu, 0jaroiapss HAaKOMJICHUI0 OPTaHUYECKOIro Bellle-
CTBa, MOCTYyIMaroIero u3 Gporuyeckoi 30ubl. [loHauany 3To BeeT K pocTy Onomac-
Cbhl YKOPEHEHHBIX MakKpo(pUTOB. 3aTeM pOCT (UTOIUIAHKTOHA 3aTEHSET MOrPYKEeH-
Hble pacTeHus. [110THBIE 3apociiv MONYNOTPYKEHHBIX MAaKpO(PUTOB OT 3TOr0 HE
CTpaJlaloT U 4acTO MPUCYTCTBYIOT BIIOJIb O€peroB »BTPOQHBIX 03ep. BakHol udep-
TOM IBTPO(HBIX 03€p SABISETCS 3HAUUTENIbHASI MPOIYKTUBHOCTh HA BCEX YPOBHSIX
MUIIEBOM 11enu, BKiIrovast poi0. [l 9BTpodHBIX BOI XapaKTEepPHBI JIETHUE U 3UM-
HUE 3aMOPBI.
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Tabnunua 3
VYpoBeHb OMOreHOB, OMOMACChl U MPOAYKTUBHOCTH 03€p Pa3HbIX TPOPUUECKUX
kateropui (mo 3unony, 2008)

TpodHocTh VYaetpa- | Onwuro- Mes3o- DBTpOd- [Munep-
onmuro- | TpodHOoe | TpodHOE HOE TpodHOE
TpodHOE
OO61mit pochop 4 10 10-35 35-100 100
(mMr/M°)
CpenneronoBoe 1 2,5 2,5-8 8-25 25

coJiep>KaHue XJIo-
podumta (Mr/m’)

MakcumMyM XJj10- 2.5 8.0 8-25 25-75 75
podrma (Mr/m’)
CpenneroaoBas 12 6 6-3 3-1,5 1,5

IpO3pavyHOCTh MO
nucky Ceku (M)
MunumanbpHas 6 3 3-1,5 1,5-0,7 0,7
pO3pavyHOCTh MO
nucky Cexu (m)

Hacrimensocts <90 <80 40-89 40-0 10-0
kuciaoposioM (%)

HNomunupytomue | ¢openb, | ¢opens, CHT, OKYHb, MJI0TBA,
BHJIBI PHIOBI CUT CUT OKYHb MJI0TBA JIel]

Hucmpogrvle 6000embi MUCKIIOUUTETHLHO O€THBI KU3HBIO, C KOPUIHEBBIM
uBeToM BOJbl. K HUM OTHOCSTCA OeAaHbIEe KUCIOPOIOM O3€pa B 3a00JI0YEHHBIX
paoHax.

DKocHUCTEMBbl 03€p XapaKTEPU3YIOTCS OCOOBIMHU YCIOBUSMU CYUIECTBOBAHUS
KUBBIX Opranu3moB. OO1as cTaOUIBLHOCTh BOJHBIX MAacC, OTCYTCTBUE TEUEHHUI,
paccioeHue TEMIIEPATYPHBIX, TA30BbIX U XUMUYECKUX CBOWCTB BOJBI IO BEPTUKA-
JIM OT TOBEPXHOCTH JIHA CO3/IAI0T MHBIE YCIOBUS CYIIECTBOBAHUS OOMTaHUS pacTe-
HUW W XKUBOTHBIX B o3epax (Kaaun, I'epa, 1961). O3epa ymepeHHoil 30HbI (AU-
MUKTHYECKHUE) XapaKTEPU3YIOTCS BHICOKOUW T0OJIOBOM aMIUIUTYI0W KOJEOAHUS TeM-
nepatypsl Bofsl (puc. 25). [lepemeninBanue BOAHBIX Macc B TAKUX 0O3€pax MPOUC-
XOJIUT BECHOM M OCEHBIO, JJETOM U 3UMOM HAOJI0MaeTCsl TeMIepaTypHasi CTpaTH-
dbukanusa (JIeToM TeMnepaTypa y JHa HHXKE, YEM y MOBEPXHOCTH, 3UMOM — HA000-
pOT), XOJIOOHBIA W TEIUIBIA CIIOW BOIBI Pa3AeJi€Hbl TEPMOKIMHOM (XaT4MHCOH,
1969). [Togo6HbIe yCI0BUSI CIOCOOCTBYIOT BOSHUKHOBEHHUIO Je(UIIUTa KUCIOPO1a
B NMPUJOHHBIX CIOSX BOJIbI OCOOEHHO B MEPUOJ CTarHaluu B 03epax OOJbIION cTe-
neHu TpopHocTH. Opranu3mel, OOUTAIOIIKME B 03€pax, HA3bIBAIOT TMMHOOUOHTAMU
(Koncrantunos, 1986). OHu xapakTepu3yrTCcs B 1EJI0M OoJiblIel TEMIoa00uBO-
CTBIO U MEHbIIIEH TPeOOBATEIBLHOCTHIO K HACBIIIIEHUIO BOJIbI KUCIIOPOJIOM.

JlumHOUIBHBIE OpraHu3Mbl (0T rped. limne — o3epo, npya u phileo — moo6-
J10) — obuTaTenu CTosiuux BoX (03€p, MpyaoB). MOryT >kKUTh Ha JHE BOAOEMA
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(IUMHOOEHTOC), MAPUTh B TOJIIE BOJbI (JIMMHOIUIAHKTOH), AKTUBHO MEPEIBUraTh-
csl Mo BOJOEMY (JIMMHOHEKTOH). MIX mpoTUBONOCTABISIIOT peodunam. B otnnuue
OT MOCJIETHUX, TUMHO(UIIBI MEHEee TPeOOBATENbHBI K KOJIMYECTBY PACTBOPEHHOTO
B BOJIE KHCJIOPOJA, TEJIO y HUX OOBIYHO HE YIUIOLIEHO, OPraHbl NPUKPEIJICHUS K
cybcTpary oTCyTCTBYIOT (puc. 26-27).

™\ Vi
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, uIero Jbaa ¢

\ INoBbileHHE TeM neparTypbl

|

Temnepatypa
40C

HPKYJALIHA BOJIb
H BbIpaBHHBaHHE
TeMIepaTyp

OnyckaHue
TAXENOH BOIbI

3uMa 1 zEg=" BecHa

£

QIloBepxHocTHad Boga, OX/IagHBILasn.
fa ca 10 49 C
Lupkynsigis Boap
H BBIDABHHBAHHE
TEMIEPATyp
Onyckanue

THXEIoH
BOJIBI

"W OpH 4.0 y
e = “(///

Tenmeparypa

DITTMHETOH

Tepuormi
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Puc. 25. Hupkynsiiust BOAbI U TEMIEpATypHasi CTpaTU(PUKALIUK B 03epax
YMEPEHHOMN 30HBI:
A — B teuenue roja (no: PaakeBuu, 1998); b — TunnuHbIA TeMnepaTypHbId Mpo-
¢bunb erom (mo: Lampert, Sommer, 2007)
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Puc. 26. IIpeacraBurenn 03epHO-MIPYA0BOr0 MIIAHKTOHA
(mo: KoncrantuHoB, 1986):

I — ¢puronnankToH: 3enenvie Bogopociu (1 — Spirogyra, 2 — Zygnema, 3 — Scene-
desmus, 4 — Coelastrum, 5 — Richtriella, 6 — Closterium); 1MaTOMOBEIE BOJO-
pociu (7 — Navicula, 8 — Fragilaria, 9 — Asterionella, 10 — Nitzschia); cunese-
nenblie Bogopocau (11 — Anabaena, 12 — Microcystis, 13 — Glocothrichia);

IT — 3oomnankToH: konoBpatku (14 — Asplanchna, 15 — Notholca); Becionorue
pauku (16 — Macrocyclops); BerBuctoyceie pauku (17 — Diaphanosoma, 18 —
Daphnia, 19 — Bosmina, 20 — Acantholeberis)
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Puc. 27. IlpeacraButenu o3epHo-npyaoBoro oenroca (rno: Koncrantunos, 1986):
I — purobentoc; II — 3006enTOC; I1I — XapakTepHbie popmbl GeHTOCA TPOGYHAATH:
1 — poro3s, 2 — kamsIll, 3 — CTPENIONUCT, 4 — KYBIIMHKA, 5, 6 — paecT, 7 — xapa, 8 —
npynoBuk, puza, 9 — BoasHou ke, 10 — 6okomnas, 11 — BoassHOM ociuk, 12 —
JUYMHKA KPOBOCOCYIIEro koMapa, 13, 14 — TuuuHKM NoAeHOK, 15 — KyK-niaByHell
(a — B3pocCnbIi, 0 — TMUMHKA), 16 — BOJASHON ManoYHUK (KJI0IT), 17 — KJIOM-TIaabllI,
18, 19 — nuuuHKHU cTpeko3, 20 — TMYMHKAa KoMapa-3BoHIla (XUpoHOMYC), 21 — nu-
YUHKa Xaobopyca (IBYKpbLIble, KOMaphl), 22 — 4epBb-TPYOOUHUK
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Bogora

Bboi0T0 — 3TO yyacTok cymu ¢ U30BITOYHBIM 3aCTOMHBIM YBIIa)KHEHUEM TPYH-
Ta, 3apOCIINI BJIArojtoOUBOI pacTUTENBHOCTHIO. 151 60J0T XapaKTepeH Mmpolece
HAKOIUJIEHUS] HEPA3JIOkKUBIIUXCS PACTUTEIBHBIX OCTaTKOB M 0Opa3oBaHUsi Topda.
bonora pacnipoctpaneHsl riiaBHbIM 00pa3zoM B CeBepHOM MOJyIIapyuu, OCOOEHHO B
PaBHUHHBIX paiiOHaX, IJi€ Pa3BUThl MHOTOJIETHEMEP3Jbl€ TPYHTHI, U 3aHUMAIOT
momaas okosio 350 muH ra (Koponkesuy, 2005a).

bonora BO3HUKAIOT B pe3yJibTaTe NEPEYBIIAXXHEHUS MMOYBBI U 3apacTaHUs BO-
10eMOB. 3a00Ja4MBaHUIO CTIIOCOOCTBYIOT TaKKe IJIOCKUH penbed, Haauuue OJn3-
KOr0 CTOSIHUSI BOAOYIIOpa W TPYHTOBBIX BOJI, a TAaK)K€ MOABEM IOCIEIHHUX B pe-
3yJbTaTe THAPOTEXHUYECKOIO CTPOMTENIHCTBA M HEPALMOHAIBHOIO OPOLIEHUS.
Paznuuaror 6os0Ta BepxoBbie, 00pa3yrolldecs B BEPXHUX YacTsIX BOAOCOOPHOIO
OacceiiHa, HU3MHHBIE (B MOMMax peK) U MepeXOHbIE.

[To nmpeobnanaronieil pacTUTENBHOCTHA 00J0Ta OBIBAIOT JECHBIMH, KyCTapHUY-
KOBBIMH, TPaBSIHBIMU, MOXOBBIMHU; TI0 MUKpOpebedy — OyrpUCTHIMU, TIIOCKUMH,
BbINYKJIbIMU. CaMble MepeyBIa)KHEHHbIE YUYACTKU O0JIOT HOCST Ha3BaHHUE TOIH.

VYHukanbHa 3a00704€HHOCTh 3anaqHo-CuOUpCKOi paBHUHBI, I7Ie COCPeIoTOue-
HbI KPYIHEHIINE MACCHBBI GOJIOT, KOTOPbIE OXBATHIBAIOT TEPPUTOPHIO B | MIH KM .
3a0onoyeHHOCTh 10XOAUT 110 70%, a MOUIHOCTH TOP(SHON 3a1eKU JOCTUraeT
4-6 M, a Mmectramu 10 M 1 Gosee. DTo camblil 3a06071049eHHBIN paitoH Mupa. Hezabo-
JIOUEHHBIMHU OCTAIOTCSl TOJILKO Y3KHE MPOCTpaHCTBa BIOoJIb pek. Hactymienue 6o-
70T Ha Teppuropun 3anagHoil CHOMPH HOCUT MPOTPECCUPYIOLINNA XapaKTep.

Bonora — cBoeoOpasHas cpefa oOuTaHus s psifia pacTeHU (OCOKH, porosa,
KJIIOKBBI, TOJyOWKH, MOPOIIKH, OaryibHUKA) W KUBOTHBIX (OHAATPHI, BBIAPHI U
Ip.), NTUL] (THE30Bbs KypaBJIeH, Lalelb, YTOK, KyJIMKOB), HO HCTUHHBIX THIPO-
OMOHTOB B HMX OOMTAET MEHBIIIE, UeM B pekax u ozepax (puc. 28). B 6onorax co-
CpenoTo4YeHbl Ooratbie pecypchl Topda; Tonbko B 3anagHoil Cubupu ero 3amachl
npesimatoT 100 mapa T. bonora — BaxkHOE 3B€HO KpYrOBOpPOTa BOABI Ha 3eMmile,
HAKOIUTEIU U PErylaTopbl mpecHo Bonbl. OHM, Kak ryOKa, COXpaHsSIOT BIary.
Tax, B Gonorax Poccuu cocpenotodero Gomee 1,5 Thic. KM® BObI, B TOM YHCIIE He-
CBSI3aHHOMN BOJIBI TTOYTH 350 KM, 4TO COM3MEPHMO C CYMMAapHBIM 00BEMOM TAKHX
KpYMHBIX 03ep, kak Jlanoxckoe 1 OHexCKoe.

Puc. 28. IIpeacraBurenu
HaceseHus: 60g0t1: 1 — Mox
charnywm; 2, 3 — gecmuaue-
BbI€ BOJIOPOCIIA KCAHTUIU-
yM U Makpoctepuac; 4 — Be-
TBUCTOYCBIM PaYOK MaKkpo-
TPHUKC; 5 — mpocTeiiiiee
(OIHOKJIETOYHOE KUBOT-
Hoe) apueia (rmo: Kon-
CTaHTHUHOB, 1986)
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3. BOJHBIE 9KOCHCTEMBbI AITAHCKOI' O KPAS

PaccMoTpuM OCHOBHBIE THUIBI BOJHBIX SKOCUCTEM Ha MPUMEPE BOJHBIX 00b-
eKToB AnTalickoro kpas. ['maBHas peka kpas O0b 00pa3yeTrcs npu ciausHud buu u
Karynu, B 20 kM toro-3anaanee r. buiicka. BekpbiBaercst O0b B cependne anpers,
B MIEPHUOJI €€ MOJOBO/IbS CIYYAOTCA YacThle pa3auBbl. OCEHHUM JIEIOCTaB HAYMHA-
eTCsl B IEPBOIl Jiekaie HoAOps, HauOoJIbllasi TOJIIMHA JIbJa K KOHILY 3UMbI JI0CTH-
raet 80-130 cM. Cpeau KpymnHbIX TPUTOKOB OOHM — 1Ba JIeBbIX — Aneit u Yapsii u
npaBbiil — UyMblIII.

Bonbias yacts TeppuTOpun ANTalicKOro Kpasi HaxoauTcsi B Oacceitne p. O0u
u ee ucTokoB — buu u KatyHu, 4yacTe pek HaxoauTCsl B 00JaCTH 3aMKHYTOT'O CTOKa
Kynynaunckoit HusmeHHoct. Bona o3ep KynynanHckon Husamennocty — Kynys-
nuHckoro, Kyuykckoro, bonbiioro Sipooro, MocroBoro, bypinHckoro — o6naaa-
€T FOPbKO-COJIOHOBATHIM BKYCOM, 3TH 03€pa M3BECTHBI JI€YEOHBIMU U MHUHEpAJb-
HbIMU pecypcamu. JIoBOJIbHO 4acTo HEOOIbIINE 03€pa BCTPEUAIOTCS U Ha Teppacax
JTPEBHUX JOJIMH U B noimax pek (PeBsikun u np., 1995).

Pexn

Pexa O6b ¢ KaryHpto umeer npoTsikeHHOCTh 4338 kM (B mpejenax Kpas —
453 kM), oHa niepecekaeT Bcro Cubupb, mpuHUMas B cedst okosio 2000 mpUTOKOB U
nMmeert riomans 6acceiina 2990 ToIC. KM> (axtuBHas — 2469). Ee cpennuii pacxon —
12,7 THIC. M3/C, HauOonpImuil — 42,8 ThIC. m’/c. B CpellHeM TeUeHHH ee ITyOrHa J0C-
turaeT 20 M, a mpuHa — 3—4 kM. JTO peKa MOYTH HEMPEPHIBHOTO MOJIOBOABS, YTO
OOBSICHSIET MOCTOSIHHYO MYTHOCTb BOJIbI 32 CUET B3BECH, MMPUBOAIIEH K CHUKEHHUIO
npo3padHocTy A0 30 cMm npu manor MuHepanuszauuu Box (okoio 100 mr/n). dpyroe
CJIEICTBUE JIOJTOr0 MOJIOBOJIbSI COCTOUT B JJIUTEIHLHOM 3aTOIIEHUU CTApUIl U IIPO-
TOK, oOpasyroux copbl. B ruaponornueckom otHomeHun OOCKON pedyHol pailoH
JIEJIUTCS HAa paBHUHHYIO U TOPHYIO 4acTh. B ropax Auitas akkymyJupyeTcs Bjara,
3apOXKIAETCS CTOK, OTCIOJIa TEKYT MHOTME peku, B ToM yuciae O0b u UpThi.
C BOCTOUYHBIX CKJIOHOB Y PpallbCcKOTO XpebTa OepyT cBoe Havaio nputoku Tobosa u
Huxuelt O0u. Uepe3 paBHUHHYIO 4acTh paloHa TPAH3UTOM MPOHOCSTCS BOJIbI, 3a-
ponuBiMecs: B ropax. Ha ceBepe mM30bITOUHOE YBIQKHEHHUE SBIISIETCS MPUUYUHOM
oOpa3oBanus 6070T. bacceitn O0u NPUHATO NENUTH HA CIAEAYIOIINE YUYaCTKU: Bep-
x0Bbs (0T ucTokoB buu u Karynu no ux cnusuus), Bepxuss O0b (0T ciusaus bun
u Karynan no HoBocubupckoro Bomoxpanuiuiia), Cpeaass O6b (or HoBocubup-
CKOro BojoxpaHuiuina 10 ycrbs Upteima) u Huwknasas O6p (ot Mpteima no O6-
ckoit ['yonr). [lo crpoutensctBa HoBocuOupckoit ['DC rpanuneit Bepxuedr u
Cpenneir O6u cuutanu yctbe Tomm (Kamuu, 'epn, 1961; Jlomanuukuii u np.,
1971; CtebaeB u ap., 1993).

B cooTtBeTcTBUM ¢ MeTOAMKOW KiaccuPUKAMM peuHbIX cucteM Cubupu mo
ux BenuuuHe (Kopeitbiid, 2001) B O0b-UpThiICKOM 0OacceiiHe BBIAEIEHO: OJHA
KpynHe#mas pednas cucreMa IX nopsanka — Becb OacceitH OOu; 3 KpynHEHImmx
cucteMbl VIII nopsiaka — Upteim, Yyneim, Ketb; 13 6onbimnx cucrem VII nopsia-
ka; 74 cpennue cucrtemnl VI nopsiaka; 354 maneix cucteMm V nopsiaka u 1587 ma-
aeix cuctem IV nopsinka (tab6m. 4).
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Tabnuna 4
Knaccudukanus peunbix cucteM Cubupu (mo: Kopsitabiid, 2001)

Knacc ITopsa- | Ilnomans Bogo- | Jliuna rnaB- | CpenHuid MHOTOJIET-

JIOK cbopa, ThIC. kM | HOl PEKH, KM | HUMU pacxgn B YCThE,

M /c

Kpynneimume | IX > 2000 > 3000 > 10000

VIII 200-2000 1000-3000 1000-10000
bonpmme VII 20-200 200-1000 100-1000
Cpennue VI 2-20 50-200 Ot 10-20 mo 100
WENISE IV, V 0,2-2 20-50 Ot 2-5 o 10-20
Ouenb L II, II1 <0,2 <20 <2-5
MaJible

Bce paznooOpasue pek 6acceiitna O6u noapasaensieTcs: Ha NsATh YY4aCTKOB: TOp-
HBIM, CTETHOM, OOJIOTHBIN, TYHIPOBBIH, NenbToBbIM (XKanun, ['epa, 1961). Tonbko B
AnTaiickoMm Kpae HacuuThiBaeT 16552 peku ¢ obmieit qymHoi 47,5 teic. kM (Bomo-
embl.., 1999). Yuacrok pexu OOu Bbiie HoBocuOupckoro BOAOXpaHUIMUILA — TH-
MUYHO PABHUHHBINA, HO €0 9KOCUCTEMA, SIBJISISICh MOJHOM [0 COCTaBY OMOTUYECKHUX
COOOIIECTB, HAXOAUTCS MOJ BIMSHUEM OOpa3ylolUX €€ ropHbIX pek. OcoOeHHO-
cti (popMupoBaHusi U (DYHKIMOHUPOBAHUS IKOCHUCTEM BOJOTOKOB W BOJIOEMOB
Oacceiina BepxHeit O0u 0OycClOBJI€HBl 3HAUYUTENBHBIM Pa3HOOOpa3veM MpPUPO-
HBIX YCJIOBUI U XapaKTepa UCMOJb30BaHUS €r0 OOIIUPHON TEPPUTOPUH.

OO0b B paiione bapnayJa. B BepxueM teuenun O0b nMeeT XOpouio pazpado-
TAHHYIO JIOJIMHY C Pa3BUTHIMU MOWMEHHBIMU Teppacamu (puc. 29). Jlo ycTbs Ya-
phillia TeYET B HU3KUX Oeperax, pycio M300MIyeT MPOTOKaMu, OCTPOBaMHU, Mepe-
karamu. Jlanee, k bapHayny, nonvHa u noiMma pacumupsitoresa. Ot bapHayna no
Kamnsi-na-O6u nonuna mwupokas (5—10 kM) U acuMMeTpUYHasi ¢ KPYThIM JIEBBIM
CKJIOHOM; LIMPOKasi MoiiMa U3pe3aHa cTapuliaMu, NpoTokaMu U o3épamu. Y Kam-
Hs1-Ha-O0M onMHA U MoKiMa CyXKatoTcs (COOTBETCTBEHHO 110 3—5 kM U 1,5-2 kM), B
pycie BCTPEUYarOTCS YYaCTKU ¢ KAMEHUCTBIMU BbIcTynaMu. B r0xxHO#M yactu Hoso-
cuOMpCcKa peka 3aperyjaupoBaHa IIOTUHOM, oOpa3oBaBiieit HoBocubupckoe Boio-
xpanunuiie (O6ckoe mope) (Manuk, 1969-1978).

B ¢uronnankrone sroro yuactka O6u B Mae-ceHTs10pe 1993 r. Obuio 0OHApy-
#eHo 179 Buj0B BOAOpOCIE: HA IEPBOM MECTE 3€JIEHbIE U IMaTOMOBBIE, HA BTOPOM
— cuHe3eneHble. YUMCIeHHOCTh U OMoMacca BOJOPOCiel B MJIAHKTOHE MMesa 3Ha4Yu-
TeabHbIe KoneOanus (9,4-501 teic. kn./m u 0,03—1,1 MI/1 COOTBETCTBEHHO) BIOJIb 1O
peke. Conepxanue xjaopoduiiia «a» B peke O0u B paitone bapnayna — 1o 15,7 Mkr/n
— COOTBETCTBYET Me30TpOoHOMY YpOBHIO. [Ip1 HEKOTOPOM MpEBBIILIEHNN COAEpKA-
HUS XJIOpoduLia Ha ydacTKaX PeKH HUXKe ropojia Mo CPaBHEHHUIO C MMyHKTAMU BbIIIIE
HET0, 3HAYUTEJIbHOTO YBEJIMUEHHUSI KOHIIEHTPAIUU XJIOpOo(hUia U, COOTBETCTBEHHO,
KOJIMYECTBAa BOJOPOCIIEH HEMOCPEICTBEHHO HUXKE TOpo/ia HE MpoucxoauT. B cocra-
Be 300IIJIaHKTOHA p. 00K 00Hapyx)eHo okoJio 50 BUIOB ¢ peobiaagaHueM KOJOBpa-
TOK. MakcumallbHasl BeJIMYMHA CyMMapHON YHCIAEHHOCTH — 10 91,4 ThIC. IK3./M 1
onomaccel — 10 1,817 /M’ (Kupunnos u ap., 1997).
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Bomnas ¢gnopa paccmarpuBaemoro ydactka p. Obu npencraBieHa 59 Bugamu
u3 30 cemeincTB. bonbiioe BiIMsSHWE HA TAKCOHOMUYECKHM COCTaB BOJHOW pacTH-
TEJIbHOCTH 3TOT0 y4acTKa OKa3bIBAeT AESTeIbHOCTh 4enoBeka. B paiione baphay-
Ja, a TaKKe HWKE JAPYTrMX HACeNeHHBIX MyHKTOB MpeoliagaloT coolliecTBa Mak-
po(UTOB C TOMHUHHPOBAHUEM pPJECTa MPOH3EHHOIUCTHOrO, pAecTa rpedbeHvYaToro
U CcTpenonucta OOBIKHOBEHHOTO, SBISIOUIMXCS WHAMKATOPAaMHU 3BTPOGHUPOBAHUS
BOJIOTOKA.

3000€HTOC TUMHYEH Ui paBHUHHON peku. BOnausu bapnayna on npencras-
JeH JIMYUHKaMU XUPOHOMHJ, KoTopble oOpasyroT 70-80% Bcelr OeHTOdayHBI.
B 3aunenHoi yacTu MOCTOSIHHOTO pyciia peku NpeoliafaloT XMPOHOMUIIBI U JIBY-
CTBOpYATBIE MOJLTIOCKH ITAPOBKH, GHOMacca coctaBiseT 5—8 r/m’. Bo BpeMeHHOM
pycie, OChIXarolieM B OCEHHE-3UMHEH Mepuoj, WIUCThIE MEeCKW MMEI0T HauOosee
pa3HooOpa3HyIo QayHy: KpOME XUPOHOMUI OTMEUEHBI OJTUTOXETHI, IIIAPOBKH U JPY-
rue MOJUTIOCKU. buoreHo3 Ha neckax 0e3 ujia, 0COOEHHO B IMOMMEHHBIX BOJOEMAX,
Npe/CTaBlieH B OCHOBHOM padykaMHU-OOKOIIaBaMM, KPYTJIBIMU YEpBsIMU HEMarToja-
MH; GroMacca B OOJIBLIMHCTBE CIydaeB He mpesblmaer 1-2 r/m”. B mpurokax O6w,
NPOTOKaX, KypbsX U 3aJIUBaX OCHOBY OMOMAacchl 00pa3zyroT TMYMHKA XUPOHOMU/I.

Puc. 29. KocMocHMOK
p. OGH B OKpECTHOCTSIX
bapuayna

Nxtunodayna pycna p. O6u npeacrapieHa cUOUPCKOW MUHOTOW, CHOMPCKUM
OCETPOM, CTEPJISIABIO, TAUMEHEM, HEIIbMOM, LIIyKOW, MJIOTBOM, S3€M, JIEHIEM, Ce-
peOpsiIHBIM KapaceM, Ca3aHOM, HATMMOM, CYJaKoM, OKyHeM U epiioM. B noiime pe-
KA OOWTAIOT IIyKa, MJIOTBA, 513b, O3€PHBIN T'OJIbsH, JIMHB, JIEII, BEPXOBKA, 30JI0TOM
Kapach, cepeOpsiHbIN Kapach, ca3aH, cynak u okyHb (JKypasnes, 1999).

DKocucTeMa paBHUHHOTO ydacTka p. OOu MMeeT BBICOKYIO CITIOCOOHOCTH K ca-
MOOYMILIEHUIO, MPOUCXOASIIME B HEH HM3MEHEHHs IO XapakTepy OOpaTUMBbI, HO
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CYILECTBYET yrpo3a nepexoaa B KpU3UCHOE COCTOSIHME Ha HauOosiee 3arpsa3HEHHBIX
y4acTKaxX, 0COOEHHO HUKE M0 TEUEHUIO OT KPYINHBIX HACEJIIEHHBIX MyHKTOB, TAKUX
kak bapnayn (Kupunos, 2001).

[IpuTokn peku, Kak KpynHble, TaK U Majble, UMEIOT cHOPMHUPOBAHHbBIE COOO-
niecTBa TUIPOOUOHTOB, @ UMEHHO (PUTO- U 300IUIAHKTOHA (MUKpPO-, ME30- U MaK-
po-), puto- u 3000eHTOCa, OCOOEHHO B HMKHEM MX TEUYEHHH, YTO IMO3BOJISET UM
COXpaHSTh MOTEHLHAI CaMOOYMILEHUS Ha JOCTaTOYHOM YpOBHE. B orinuue ot
OOM NPUTOKK CUIIbHEE MOABEPKEHBI 1€CTAOUIN3ALNN 3KOCUCTEM MPU 3HAUUTEINb-
HOM aHTPONIOT€HHOM BO3JIEHCTBHH.

Huzknee Tteuenue p. Uymbima. Pexa Uymbiin — npaBeiii nputoxk O0u, miio-
mazap Gacceitna — 23 900 kv, mmHa — 644 kM (puc. 30). HukHee Teuenue pekn
OPUXOAUTCS HAa TEPPUTOPHUIO Y CTh-UyMBINICKOrO 3aka3Huka. B ¢uronnankrone
HWKHETo TeueHus p. Yymbima BeisiBiieHo 107 BunoB Bogopocneit u3 8 oraenos. [1o
YUCIIy BUJI0B HAMOOJBILET0 pa3HOO0pa3us TOCTUTAIOT 3eJieHble Boaopociu. Jluau-
pyroieil rpymnon 1no YUCAEHHOCTH B (DUTOIUIAaHKTOHE YUyMbllia sSBIISIOTCS 3€1e-
HbI€ BOJOPOCIIH, a MO0 OMomacce — 3BrieHoBble. COCTaB U KOJIMYECTBEHHBIE MOKa-
3aresid (UTOMIAHKTOHA SIBJISIIOTCSl TUIHUYHBIMHU JIsl MOAOOHBIX BOJOTOKOB paB-
HUHHOM yacTu OopeasibHOM o0actu (Cunantbesa u ap., 2002).

OCHOBY 300IUIAHKTOHHBIX COOOIIECTB HMKHErO TedeHus: UyMblla cocTaBiis-
I0T BETBUCTOYChlE pauku. Ha BTOpoM MecTe — BecnoHorue payku. MeHee BCEro
NpPEACTaBIEHbBI KOJOBPATKH.

dayHa pbI0 NpUycTHEBOM 30HBI UyMblIlia OTIMYaeTcs OOIBIIMM BUOBBIM pa3-
HOOOpa3ueM — 3/1ech MpeCcTaBieHa MoUYTH Bes uXTuodayHa AnTaiickoro kpas — 25
BUIOB. bosnbiias yacte peid — 3TO 1IEHHbIE TPOMBICIIOBBIE BUIbI. B yacTHOCTH, pe-
TYJSIPHO BCTPEYAIOTCSl Ha 3TOM Y4acTKe: CUOMPCKUH OCeTp, CTepisiib, TallMeHb,
HellbMa, IyKa, TJIOTBA, €Jell, sI3b, Jelll, JUHb, 30JI0TOW Kapach, cepeOpsHbIi Ka-
pach, caszaH, HalluM, CyaK, oKyHb, epur (Kypasines, 1999).

Boanbie 00bekThl OacceilHa HUKHEro TedeHus: p. Yymbima oTHOCATCS K ciie-
AYIOIIMM TUIaM: 3BTPO(GHBIM (IOMMEHHBIE BOJOEMBI), ME30TPO(HO-3BTPO(YHBIM
(MpoTokH), oMUroTpodHO-Me30TpodHBIM (pyciio UyMmbllia).

Pexa BapuayJjka — neBbiii nputok O0OU, uMeeT NpoTsxKEHHOCTh 208 KM, MI10-
manae 6acceitga — 5 720 kM°. B IuaHKTOHE pPEKH BBIABIEHO 254 BUAA BOJOPOCIIECH.
[IpeobOnanaroT 3eieHble M JUATOMOBBIE BOJOPOCIH, UTO SBJISETCS XapaKTEPHOU
YEepTOM TOJIAPKTHUYECKUX peK. B meproa OTKpBITOW BOABI KOHLIEHTPALHMs XJIOPO-
¢dunia «a» B peke BappupyeT B MUPOKKUX npenenax — 1,3—-60,3 Mkr/n. MunuMalns-
HOE CoJIepKaHKe XJopohuIa «a» OTMEUEHO B CEHTAOpE Ha ydacTKe HIKe AJTaii-
CKOTI'0 3aBOJIa arperaroB, MaKCUMaJIbHOE — B KOHLIE MIOHS BbIle «JlecHOro npyaa».
CpenHee 3a mepuoji OTKPBITOW BOJbI COAEpKaHUE XJIOPOPUIIa «a» COCTABUIIO
12,3 mxr/n (Pexa bapnayika.., 2000).

B 300mnankToHe peku 3apeructpupoBaHo 114 BHIOB OECIIO3BOHOYHBIX KH-
BOTHBIX. MUKpPO300MJIaHKTOH PEKU MpPEe/CTaBlieH, B OCHOBHOM, MH(Y30pUsiMU —
74 Buna, HaOmogaeTcss OOJIBIIOE KOIMYECTBO OEHTOCHBIX M MPUKPEIUIEHHBIX BU-
JIOB, YTO XapaKTEepPHO NIl MEJIKOBOAHBIX PEK, B ME30300IUIAHKTOHE MPeodIiaatoT
KOJIOBPAaTKH U BETBUCTOYCHIE PAKU, MEHBIIIE BECIIOHOTHX PAKOB.

59



c. Hepeunnkn

T pouse - BEKQ P. E. Yeps umangs
BoA-50
e Chpoywi Rar

eaay " Tpawcuaa"
. dyanzonn

cr.ﬁ;wuaao

O e Bogownra

P V. Hepesimanis

Aorancsoe

CIERTTTS

RN

= beoe ue po

©. Toknpe no

o et Vrsana i

=] 7
2 H
& z
G 3
H a
=
o
3 4
|
\
= M
|
p. O6L {
T ”~ Sy
o~ -
A a I--luu:J}“-.wﬁ:—u r Balick F
\ N a1 Sepwanty gl _."'l
\ ' ““-\' (4 I ieiies ’—f 'l:
b / - 4
b 01 fuipu.nu/ l\'\ ’ P Al -
\
\ 1
\ 0 Magiaii ~
\ S T " :
\ |
AITRCIHH KpaH, -
i'
5 S ! <
\ L ! . b
\ \ ¢ o - -
r-': e # 2 - 1
o L s 4 ) - !
o
3 z z
b o PR z nrr. [lagnosek
c. MamouToBo % b P g ‘ 5 g
. gz i = £ 2
= o = - = - >
] = = = = == = E ec_';
z € 5 .E £ & & & K bapnayn
= o = =z VE v N N
03. Topukoe Y bR a._:i ' \j 3
. ¢ T m— Sy S L.
(L()_-L) - 'M . ~_ A
A '—_? t g ale . Bapuay.ika :
— % E 5 g g & p‘ p Ch _r.u__
[ ) 5 2 2 = 5 2 &
5 :
¢. Hosruuxa - ] - <
£ & g B ) p. 06
: 2 i g 5 °
g f 2 nrr. Tonunxa
= T L
r. Aaeiick c. Kaamanka
nrt. lunyworo 8
L]

Puc. 30. Kapra-cxema pacnonoxenus: pek Uymsiiia, bonbiioi Yepemianku
v bapnaynku

B 3000enTOCe obutaet 115 BunoB u3 11 kiacco, onpeaensoniee 3HaYeHUE B
(GbOpMHUPOBAHUU COCTaBa M CTPYKTYPHI MOHHBIX COOOIIECTB MMEIOT IUPOKO pac-

MMPOCTPAHCHHBIC BUJbl XUPOHOMUW A, MOJIJIFOCKOB U KOJIbYATBIX qepBeﬁ.
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N3 pri0 B OCHOBHOM pyCJlie peKHM BCTPEUAIOTCS MECKaphb, LIMIOBKA, LIyKa U
10TBa. 30JI0TOM Kapach, JIMHb U O3EPHBINA TOJIbSIH OTMEYEHBI TOJIBKO B MONMEH-
HBIX BOJOEMAX.

Bce wuHaukaTopHble cooOlIecTBa IOKa3ajlyd CMEIIaHHbIM  Me30TpodHO-
ABTpOo(dHBIIA XapakTep p. bapHaynku, nmpuyem ypoBeHb TPO(PHOCTH MOBBIIIAETCS
BHU3 MO TeueHuto. OTMedyeHa HecOaTaHCUPOBAaHHOCTh U pa3HOOOpa3ue ypoBHS pas-
BUTHS PA3JIMYHBIX COOOIIECTB IaHHOTO MAJIOBOJIHOTO, HO MPOTSKEHHOTO BOJIOTOKA.

Pexa boabmas Yepemmanka — npaBbiii npuTok p. O6u, oOias ajMHa peku
— 62 kM, mIouage BogocGopa — 717 km>. B (UTOMIAHKTOHE BEPXHErO TEUCHHS
p. b. Uepemimanku npeobiagaiy JMaTOMOBBIE BOJOPOCIH. 3€JI€HbIe, CHHE3EICHbIC
Y OBTJICHOBBIE OBLTM HEMHOTOYHCIICHHBI M XapaKTEPHU30BATUCh HE3HAYUTEIHHBIM
BUJOBBIM pazHooOpa3zreM. OceHblo HIKHHIM ydacTok Copoube-JIoroBckoro Bogo-
XPaHWIUIIA UMEJT CIIEbl «IIBETEHUS» BOBI, KOTOPOE BBI3BIBAJIOCH TJIABHBIM 00pa-
30M CHHE3EJIEHBIMU BOAOPOCISIMU. B HUKHEM TE€UEHUU PEKU 3aMETHO yBeJIWYUBa-
€TCsl 10J14 3€JICHBIX U CUHE3eJEHbIX Bojopocel (Becuuna u ap., 2002).

3oomnaHkToH p. b. UepeMinanku npeacrtaieH 20 BUgaMu, U3 HUX KOJOBPATKU
— 11 BuaoOB, BETBUCTOYChIE pauku — 7, BeclioHorue — 2 Buaa. [1o yucnennoctu no-
MHUHHPYIOT KOJIOBPATKH.

B 3006eHTOCE 0TMEueHO 82 BuAa 0€CIIO3BOHOYHBIX, B TOM 4HCIe: IyOOK, THI-
POUJIHBIX TOJIMIIOB MO OJJHOMY BHJy; MHUSIBOK, MIIAHOK U JIBYCTBOPYATBIX MOJUIIO-
CKOB — I10 2 BHJIa; MAJIOIIETUHKOBBIX YepBel U MaykooOpa3HbIX — Mo 4 BUaa; Opro-
XOHOTMX — 8; HACEKOMBIX — 58 (M3 HUX ABYKpPhUIbIX — 34). buoMacca 1 YMCIEeHHOCTh
3000eHTOCa p. b. UepemIitaHKd B OCHOBHOM OIpeAeIIsaiach XUPOHOMHUIAMU U MeJI-
KUMHU MOJUTFOCKaMHU. MeHblllee 3HauYe€HUEe UMENH MUSIBKU M OJUroxeThl. bruomMacca
3000eHTOCa KoJiebanack ot 0,2 no 23,0 /™M’ 1 B cpenHeM coctaBuia 8,7 /M’

[To 3K010r0-UXTUOJIOTMYECKON KJIacCU(PUKAIMKA ATO TUMUYHBIA MJIOTBUYHO-
OKYHEBBIN BOJIOTOK (IIJIOTBA, OKYHb, €pIll, JIEI, 513b, TOJIbsH, Kapachk, IIyKa).

AHanu3 TaHHBIX M0 YPOBHIO PA3BUTHUSI PEUHBIX COOOIECTB CBUJIETEILCTBYET O
TOM, YTO BEpXHee U cpeHee TeueHue p. b. UepemIimaHku OTHOCUTCSI K OJIUTOTPOd-
HO-Me30TpodHOMY Tuily, Copoube-JIoroBckoe BOAOXpaHWIHILE — ME30TPO(dHOE,
HUKE BOJOXPaHUIIHUIIA peKa Me30TPO(HO-OJUTOTPOPHOr0 TUMA.

Ha pucynke 31 npencrapiieHa TUITU3aIUs pEYHBIX IKOCUCTEM Oacceiina Bepxueit
O0u, B OCHOBE KOTOPOI COCTaB U CTPYKTYpa JIOHHBIX COOOIIECTB.

O3epa

B npenenax Aunraiickoro kpasi HacuuThiBaeTcs 10 11000 o3ep ¢ miomaasto
akBatopun 6oe 1 kM’ (Bogoemst.., 1999). DTu 03epa OTHOCSTCS K TPEM OHOINM-
HoOJIOTMYecKUM objacTsiM — Anraiicko-CasiHckol, bapadbuncko-KynyHauHckon u
Cubupckoii (puc. 32).

Ozepa Anraiicko-CasiHcKol 007acT B ANTalicKOM Kpae pacrnojaratoTcsi B mpe-
TOPHBIX U TOPHBIX palioHaX. bOJBIIMHCTBO rOpHBIX 03€p AJTas — BOJIOEMbI TEKTOHU-
YECKOT0 WJIU JIEAHUKOBOTO MpoucxoxaeHus. djaopa u payHa ropHeix o3ep AnTas u
CasiH B ocHOBHOM Onm3ka K (payHe o3ep u pexk Cubupu. Haubosee BbICOKOTOpHBIE
03epa, pacrojIOKEHHbIE B Mpeneaax CyOanblUINCKON 30HBI, Y CaMOro Kpasi CHErOB,
UTaeMbI€ JIETHUKAMH, TOYTH COBCEM JIMILIEHBI )KU3HU — YIIbTPAOJIUTOTPODHBIE.
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Peunbie 3xocucTeMbl 0acceitHa BerH@

TopHble BOZOTOKH (PUTPAJIb)
(yxioH > 0,25%0, KaMeHHCTBIE TPYHTHI,
MuHepanuzanus < 100 Mr/am’)

PaBHUHHBIE BOTJOTOKH (MOTAMAaJIb)
(yxnoH < 0,25%o0, MSITKKE TPYHTHI,
muHepanuzanus > 100 MF/)1M3)

e

\

JloMUHAHTBI Diamesinae Orthocladinae, Chironominae, Chironominae, Mollusca, Oligochaeta
3000eHTOCA Glossosomatidae Ephemerellidae Brachicentridae Ephemerldge,
Heptageniidae Hydropsychidae
/ \ v v / \ l
YabTpa- Mes3o- Adba- bera- OuaurorpodHsbie Me3oTpodHbie YciaoBHO
onurorpodunie | TpodHbIE 0JIUTOTPO(HbBIE 0JIMTOTPO(PHBIE 0JINTOTPOQHBbIE
Yupw, SpisI- M. Ynm, I‘(‘Iynblmllzlaﬂ (cp. (T:eq.)7 Kbg%, Verbe AJtes, O6)L,BqYJ'I(LII_HMa;-I gmxc. A6a,
amMra, RoJjiaop, Camalii, OUu- T€4), buda (yCTbEC), Y CKarT,
EZJ::L?;[’ I—I?/Ilgﬁic’a b?:;EH%K’ﬂ op, Tesexex, IIﬂ;eMaﬂ, bus (no q}EHIHMa.Ha’ YyMbILr (}?/CTLC), Kouel- B yeThe
B K 6’ Y b. Enuc.), npuroxu p. Yapsi, aryHu, BaHka, BockpeceHka, apHayJIKi
- ROpOY H. Tepcs, Katyss (cp. Teu.), Towmp (cp. Teu.) bapnayiika,
B. Tepcn b. Jlocuxa (ycrbe)
KonueHr. 3 3
< -
x710pod. L mr/u 1-3 Mr/m® <3 mr/m’ 3-12 mr/m
«a»
() -
amoon| < 50 MIAL, <100 mr/v’ <300 mr/v’ <400 mr/v’ < 1100 mr/v’ 100-700 mr/m’
Makpo- MaxkpoBOAOPOCIH, MXH1, XBOIIX I1IeTKOBHUKOBO- [TpubpexHo-BoHAS OCOKOBO-3JTaKOBBIC U [TpubpexHo-
GuH PIECTOBBIE TPYIL. pacTur. PIECTOBBIE TPYIL. BOJIHAS PACTHT.
Pribbl | BopeasbHbIil MPeAropHbIii KOM- | BopeanbHslii ipe- bopeanbHblil pearop- BopeabHblil paBHAHHb KoMmieke (10-13 Bu
mjaekc (5 BUI0OB), TONBKO B TOPHBIN KOMIJIEKC | HblH KOMIUIeKe (6 BUIIOB), H(I:B) I ezlr(? HEITA (4 Bra), apKTHYecKuii (4 Nxtrodayna
HIDKHEM T€YECHUU (5 BHIIOB), apKTH- paBHUHHBIN (4 BUIA), - 1P P — - ap [HoJIaBJIcHA
yeckuit (1 Bum) apkTudeckuit (2 Buna) A

Puc. 31. Tunuzamnus peunbix skocucteM Oacceitna Bepxneit O6u (mo: Kupumios u ap., 2007)



Puc. 32. Kapra 6monumuonorudeckoro paiionnpoanuss CCCP, obmactu:
A — Apkrnueckas; Ak — Apano-Kacnuiickas; AH — AHageIpckas; Ac — AnTaicko-
Casnckas; b — bantuiickas; bk — bapabuncko-Kynynnunckas; ba — balikainb-
ckas; 'a — T'opHo-apktuueckas; [ — JlaanpHeBocTouHas; K — KaBkasckas;
Kk — Kapeno-Konsckas; Km — Kamuarckas; I1 — [ToBomxkckas; It — [lamu-
po-Tsaup-lllanbckasi; C — CeBepHad; Y — Ypanbckas; Il — Ilentpanbnas; O —
IOxnas; A — Axytckas (nmo: I'epa, 1959)

ITo mepe cmycka ¢ BepiinH Antas, ¢jopa u ¢ayHa o3ep Bce Oonblle npuoIu-
KAKOTCSL K TEM KOMILJIEKCaM, KOTOpbIE€ XapaKTepHbI JJisl paBHUHHBIX 03ep. Pacmpo-
CTpaHEHHE B TFOPHBIX O3€pax TUAPOOMOHTOB OrPAHUYMBAETCS HE TOJIBKO HU3KOU
TEMIIEPATYPOH BOJBI U CKYyIOCTbEO KOPMOBBIX YCJIOBUW B HUX, HO U BCEH COBOKYII-
HOCTBIO CypoBOro ropHoro kiaumarta (XKanun, ['epa, 1961).

O3epa bapabuncko-KynyHauHckoi 00/1acTu Mo COJEBOMY COCTaBY CaMble pa3-
HOOOpa3Hble, OT MPECHBIX JI0 TOPbKO-COJEHBIX. Ha momto coneHwix 03ep mpuxo-
nutces okono 10% o6miedt miomanau 3epkaina. OTauyuTeabHass 0COOEHHOCTh 03ep
ATOr0 peruoHa — Majas riayOuHa o3epHbIX KOTJI0BUMH. OCHOBHAs Macca 03ep OTHO-
CUTCS K CPEHUM U MaJIbIM o3epaM ¢ momanasio ot 200 o 2000 ra, HO UMEIOTCS U
KpynHbie o3epa — b. SIpoBoe, Kyuyk, KynynauHackoe. DkocucTeMsl 03ep 3TOH 00-
JaCTH MOJIBEPKEHbI HUKINYECKUM cykieccusiM (Makcumos, 1989), kotopsie omn-
pEenenstoTCs COOTBETCTBEHHOM LIMKIMYHOCTBIO THIIPOJIOTUYECKOTO pEKHUMa O3€Ep,
obocHoBanHOi A.B. [lnuTHUKOBBIM. [lepuoanueckue maneHusi YpoBHS BOJbI B
03epax COMPOBOXKAAIOTCS YCUJIECHUEM 3aMOPHBIX SBJICHUN U MOBBIIIEHUEM MUHE-
panu3aiuu, Mo3TOMY OMOJIOTMUECKH PEKUM O3€ep HEMOCTOSHEH, HO B OCHOBHOM
03epa BBICOKONPOAYKTHUBHBIE (DKoaorus o3epa Yanbl, 1986).
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3000eHTOC

29 30 31

Puc. 33. [lpeacraBurtenu miaHkToHa U OeHTOCA 03epa Asi:
auHopuToBast Boaopociab: 1. Ceratium hirundinella; 3esieHble BogoOpoC/IH:
2. Spirogyra sp., 3. Zygnema sp., 4. Volvox aureus; 1MaTOMOBbIe BOJAOPOCJIN:
5. Asterionella formosa, 6. Tabellaria flocculosa; Becionorue paukmu: 7. Cyclopo-
dinae; BerBHCTOyChle pauku: 8. Bosmina coregoni, 9. Bosmina longirostris,
10. Ceriodaphnia pulchella, 11. Chydorus spaericus, 12. Daphnia longispina,
13. Daphnia pulex, 14. Polyphemus pediculus, 15. Sida crystalline; kosioBpaTku:
16. Asplanchna priodonta, 17. Brachionus calyciflorus; musiBku: 18. Erpobdella
octoculata, 19. Helobdella stagnalis, 20. Haemopis sanguisuga; 21. mmanka: Plu-
matella repens; 22. nuumnHkKa crpeko3bl: Erythomma sp.; 23. Jn4nHka noieHKu:
Caenis sp.; 24. BoassHoM KJjomn: Nepa cinerea; JMYMHKHU ABYKPBUIBIX: 25. MOK-
peubl Ceratopogonidae, 26. komapsbl-3BoHIIbI Chironomidae (noacemeiictBa: 1 —
Tanypodinae, 2 — Chironominae, 3 — Orthocladiinae); 27. Chaoborus sp.; Oproxo-
Horue MoJIlocku: 28. Lymnaea stagnalis, 29. Lymnaea auricularia, 30. Giraulus
gredleri, 31. Bithynia inflate
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Cubupckas 001acTh B OCHOBHOM MPUYypPOUYEHA K 30HE TAWTH, HA IOT€ — K JIECO-
crenu. O3epa NpecHbie, B OCHOBHOM OJUTOTPO(HbIE, K 0Ty — Me30TpOo(dHBIE U Ja-
e IBTPOGHBIE, YaCTO 3aMOPHbIE, UMEIOT PhIOOXO03SIICTBEHHOE 3HAaYeHue (TI0TBA,
enell, oKyHb). O3epa TaekHOM 30HBI AeNAT Ha 00poBbIe U copoBbie. bopoBbie 03e-
pa, pacrnoJyioKeHHbIE B I0JIeche, O0Jee I1yOOKH, KOTJIOBUHBI X YETKO BbIPA’KEHBI,
JTHO TUIOTHOE, Oepera BoicOkHe U cyxue. CopoBbie 03epa pacroioKeHbl B HU3MEH-
HBIX YYacTKaX M JIOJIMHAX PEK; OHU OTIMYAIOTCS HEOOJIBIIMMU pa3MepaMH, Majibl-
MU TiyouHamu (1-3 M), MIIOCKUMHU KOTJIOBUHAMHU M WJIMCTBHIM TONKHM JHOM. Tak-
K€ BCTPEUYAETCSs MHOTO 03€p-CTapHil, PACOJOKEHHBIX B MIMPOKKUX MoiimMax O0u u
ee npuTokoB (Cokoios, 1952).

B mocnennee Bpemsi o3epa ANTaiickoro Kpasi BCE yallle OKas3bIBaloTcs B cepe
PECYPCHBIX U TIPOU3BOJCTBEHHBIX MHTEPECOB: NOOBIYAa MUHEPATLHBIX U OHOpECyp-
COB, BOJIOOTBEJICHHE OT MPOMBIIUICHHBIX, CEJIbCKOXO3IUCTBEHHBIX M XO030BITOBBIX
00BbeKTOB, TU(dy3HOE MOCTYIUICHUE 3arpsi3HsoIMX BelecTB. Hapactaer cektp u
CHJIa aHTPOIIOIE€HHOTO BO3JCMCTBUS HA UX PKOCUCTEMBI. [Ipudem Hanbosbliee 3Ha-
YeHHe MMEET 3arpsi3HEHUE BOJOEMOB OMOr€HaMHU W OpPraHMYEeCKUMH BEIIECTBAMU
(Kepenuna u np., 2004). Ha ropHble U npearopHsie 03epa BO3pacTaeT PEKpeariuoH-
Has Harpy3ka (As, Manxepok, KonbiBaHCKO€). bonblIOMy aHTPONOr€HHOMY BO3-
JIEMCTBUIO B HACTOsIIIeEe BPEMSs MOJIBEPKEHbI cojieHble o3epa. Ha HUX mpoucxoaut
n00bIYa MUHEPATIbHBIX (paria, JedyeOHble TPs3u) U OMOJOrHYecKuX (IIMCThl apTEMUH,
raMMapyc) pecypcoB, pa3BuBaeTcsi pekpeaius (3aBbsjioBckue o3epa, bombiioe u
Mauiioe fIpoBoe).

O3epo Ast HaXOIUTCSI B HU3KOTOPHOM YacTu AnTasi, €ro Miaoliajb COCTABISAET
9,3 ra, cpennsist rmyouna — 12 m (Manonerko, 2004) (puc. 34). [1o nanaeim 1971-
1972 rr. BunoBo# coctaB ¢uTornankroHa OeaeH. [IpeobnagatroniymM BUIOM SIBJISI-
nace auHOduTOoBas Bomopocib Ceratium hirundinella (puc. 32). 3HauMTENBHOTO
pa3BUTHUSI JOCTUTANIU 3€JI€HbIE HUTUYATKU U3 poAoB Spirogyra u Zygnema. OTmede-
HbI €/IMHUYHBIC K3EMILISIPBI TUATOMOBBIX BOJOPOCIIEH.

B 300m1aHkToHE BBIsIBIEHO 14 BHIOB OECMIO3BOHOYHBIX, 8 M3 KOTOPBIX OTHO-
CSITCSL K BETBUCTOYCHIM paukaM, MEHBIIE MPE/ICTABIEHbI KOJIOBPATKHU U BECIIOHOTHE
pauku. YucneHHOCTh U OMoMacca 300MJIaHKTOHA KOJieOieTesl B IIUPOKUX Mpeienax
or 770 sk3/M u 264 /M (6.08.2002 T.) mo 12670 sk3./mM° u 3453 r/m
(10.07.2002 r.). B oOmiem, Bubl, oduTaromye B 03. Asi, LIMPOKO paclpOCTPaHEHbI
Y DBPUOUOHTHBI.

B o3epe obHapyxeHo 12 BUIOB 3000€HTOHTOB: 2 BHA MHSIBOK, IO OJHOMY
BUJIy MIIIAHOK, CTPEKO3, MOJEHOK, KJIOMOB, 6 BUIOB ABYKPBIIBIX (M3 HUX 5 XUPO-
Homua). B dayHe moHHBIX 0€CIO3BOHOYHBIX MPE0OIadarOT MHUPOKO PACTIPOCTpPA-
HEHHBIC TaJieapKTUIYCCKUE JIMMHOOMOHTHBIC BHUIb. OOHapyXeHHBbIE BHIBI U
CTPYKTypa 3000eHTOca (mpeoliaiaHue XUPOHOMHUJT U KOJbYAThIX YEpBeil) Xapak-
TE€PHBI HE CTOJBKO ISl OJUTOTPO(DHBIX BOAOEMOB ['opHOro AnTtasi, CKOIBKO MJIs
ME30TPO(HBIX 03€p MPEArOpuid U PaBHUHHBIX ME30TPOPHBIX U IBTPOPHBIX BOAO-
eMoB tora 3amnagHoi Cubupu (puc. 33). [IpoObl, 0ToOpaHHBIE HA YEPHOM HJIE, I'pa-
BUMHO-TIECYAHOM, MECYaHOM TPYHTE, HE COAEp>Kaau JTOHHBIX OECrO3BOHOYHBIX.
Haunbonee oOunbHblli 6eHTOC 0OHapy»)eH Ha aetpute (1o 4,82 F/M2) U CEPOM WJIe
(0,46 F/Mz). MakcuMalibHOE pa3BUTHE 3000€HTOCA OTMEUEHO Ha JAETPUTE, COOTBET-
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CTBYeT Me30Tpo(hHOMY ypOBHIO. becrno3BoHOUHbIE OOHApY KEHBI TaKkXke B oOpacTa-
HUSX KamMHed u makpodurtoB. [lo uncnenHoctn u Ouomacce B GeHTOCE B OOJIb-
HIMHCTBE MPOO TOMUHHUPOBAIM XUPOHOMHUIBI U KOJIbYAThIe YEPBU.

HxTtuodayHna ozepa rnpejacrapieHa JIMHEM, cepeOpSHbIM KapaceM U, BEPOSITHO,
necKapem.

Puc. 34. KocMocHUMOK
03. As U €ro OKpeCTHO-

A A | $ ~
22007 Goagls - knatery E2007 Digialdiobs, Teiraletrics  Map data @007 ANDE Get St ok, NEGIS - Tarms of Liss CTCHU

O3epo KyayHamHckoe — ropbko-cojiéHoe 03epo B KynyHIWHCKOW CTENH
(puc. 35). IMnomanp — 728 kM°. PacronokeHo Ha BbICOTE 98 M. I'my6una — 1o 4 M.
B BocTOuHOI yacTH 03epa MHOTO OCTPOBOB. [IuTanue cHeroBoe, 3MMOI He 3aMep3aeT.
B o3epo Bnagator pexu Kynynna u Cyetka. Conepkut 3anachl Mupadunura (riayoe-
pOBa cojib — MUHEpaJI Kjiacca cyibhaToB). COJICHOCTh BOABI 3HAYUTEIIEHO MEHSETCS B
3aBucuMOcCTH 0T BogHocTH roaa ot 40,1 oo 131,0 r/n (Conosos u ap., 2001).

[To manaeM JlabopaTopun BogHOM dK0mornu UBOIT CO PAH, mpu HU3KOM BH-
JI0BOM OoraTtcTBe Bojopociei B 03. KyiayHaunckom (16 BHAOB), MX YMCIEHHOCTh U
OvoMacca B TOJIIIE BOJABI B MPUOPEKHOW 30HE MOXKET IOCTHraTh 42 MJH KI./1 U
30 r/n. Jns o3epa XapakTepHO NEPUOIMYECKOE MACCOBOE PAa3BUTHE HUTYATBHIX BO-
JIOpPOCIEH, KOTOPOE MPOUCXOAUT MPU CHUKEHUU COJIEHOCTH BOAbI HUkE 90 r/m u
3HAYMTEIHFHON MOAMUTKE OHoreHaMM ¢ BOAocOOpHO# 1iomanu pekamu Kynynna u
Cyerka. broMacca HUTYAaTOK B OTKPBHITOM o3epe mpocturaet 29,9-10° r/m’. Coxep-
*aHue xjopoduiia «a» B 03. Kynynnunckom uzmensiercs ot 4,5 no 134,8 mxr/i,
YTO COOTBETCTBYET ME30TPOGHOMY U BEICOKO3BTPO(PHOMY YPOBHIO COOTBETCTBEHHO.
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Puc. 35. KocMmo-
CHUMOK 03. Kynyn-
JTUHCKOTO (BBEPXY)
u 03. Kyuyk (BHU-
3y) U UX OKPECTHO-
M cTeu

300IJIaHKTOH MPEJICTAaBICH MPEUMYIIECTBEHHO »XAaOpPOHOTMM padykoM apTe-
muei. CpenHss JeTHssl Omomacca 3Toro pauka kKojeonercs B npeaenax ot 2,05 1o
15,45 r/M’, Tpu ee cpeaHeromoBbIX KoieGaumsix 2,05-10,35 r/m’. Lluctel pauka
UMEIOT MPOMBICTIOBOE 3HaueHue. COCTaB U ypOBEHb Pa3BUTHS 3000€HTOCA XapaKTe-
PHU3YIOTCSl HEBBICOKUMH MTOKA3aTEISIMU, OOHAPYKEHBI TOJIBKO JTUUYMHKA XUPOHOMMU/I.
O3epo boabioe SIpoBoe — ropbKO-COJIEHOE (MUHEPATU3ALMS JIETOM OKOJIO
120 1/1m) 6eccrounoe 03épo Ha 3amaae KymynauHckoit crenu (puc. 36). [Tnomans
o3epa — 66,7 KM: cpenHss rayouna — 2 M, HauOombinas — 7 M. [lutanue cHerosoe.
Pa3max xone6anmii yposus — 0,8 M. /[HO ClI0O)K€HO WUJIOM C IPOCIOHKaMU MUPaOH-
auTa, BeaeTcs nqoosiya conu. I1o nanneim Jlabopatopuu BogHoM 3konorun NBOII
CO PAH B npo0ax (uTOMIaHKTOHAa OTMEYEHO BCETO 7 BHUJIOB MpH MpeolIaiaHuu
muaToMoBbIX Bomopocieit. [To manabpiM O.C. T'onyOwix ¢ coaBt. (2001), B duto-
MJIaHKTOHE oTMeueHo 10 BUIIOB ¢ mpeobsajaHueM B Te€YEHHE BEreTallMOHHOrO ce-
30Ha CHHE3eJIEHBIX U 3€JIeHbIX Bojopocieil. Hanbombliee pa3BuTue BOAOpPOCIeH B
1999 r. oTMEUEHO B CEHTAOpE — 424,6-109 KJI./M3, a HaMEHbIIIee — B KOHIIE MIOJIST —
2,2:10° xin./m’. KoHIeHTpamus XJIopoduia «a» B HIOHE H3MEHSETCS] B HHTEpBAIe
1,74-14,75 u B cpeaHeM cocTaBisieT 7,5 MKI/JI, YTO COOTBETCTBYET Me30TpO(HOMY
YPOBHIO.
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B npoto3oonnankrone o3. bonbioro SpoBoro oonapysxxeHo 6 BumoB uupy-
3opuii. B o3epe u ero mputoke Terom kitoue oOHapyxeHo 10 BUIOB 300IJIaHK-
TOHA, U3 HUX 5 BUJ0B 00UTAET B 03epe. Bece BuaBI nprHaaiexkar Ju00 K COJIOHOBa-
TOBOJIHBIM, JIMOO K ABPUOMOHTaM, BBIJIEPKMBAIOIIUM 3HAUYUTEIILHOE 3aCOJICHHE.
JloMuHUpyeT apTeMus, OOMTaroIasl UCKIYUTEIbHO B cojieHoi Boje. CpemHss
YUCJIEHHOCTh 3TOr0 padka B o3epe cocraBiser 1 598,6 9K3./M°, €ro WHCT —
846 419,2 5Kk3./1. UHCIIEHHOCTh OCTaIbHBIX 3001J1aHKTepoB — 902,1 3k3./1. Heno-
CPEIICTBEHHO B 03€pe JOHHbIE OE€CIIO3BOHOYHBIE OpraHU3Mbl HE OOHapy)eHbl. He-
CMOTpsI Ha 3HAYMTEIHLHOE AHTPOTOTEHHOE BO3CHCTBHE, IKOCHCTEMA O3epa MOKa
CIPABJISIETCS C MOCTYNAIOUTUMHU B HETO 3arPs3HSIONIMMY BEIIECTBAMH.

Puc. 36. Kocmo-
CHHUMOK 03. boJb-
moro Sposoro u
; K €ro OKpECTHO-

7 Tefrahle ap e N CTed




4. AKBAKYJIbTYPA H BOJHBIE BUOPECYPCbI

AKBaKyJbTypa (OT JaT. aqua — BoAa W cultura — BO3JENbIBAHUE, YXOHd) —
pa3Be/ieHHe U BbIpalllUBaHUE BOJHBIX OPraHu3MoOB (pbIO, MOJITIOCKOB, pakooOpas-
HBIX, BOJIOPOCJIEN) B KOHTPOJIUPYEMBIX YCIOBUSX JJISl MTOBBILIEHUS MPOLYKTUBHO-
ctu BogoemoB (I'puiieHko u ap., 1999). MupoBas npoayKiuusi akBaKyJbTyphl 10-
CTOSIHHO BO3pacTaeT. Pa3inyaroT MpeCHOBOJHYIO aKBAKYJbTYPY, BKIOYANOIIYIO B
OCHOBHOM PbIOOBOJICTBO B MPECHBIX BOJOEMAax, U MapHUKYJIbTypy, KOTOpasl 3aHu-
MaeTCsl BBIPAIIMBAHUEM PA3JIUYHBIX MOPCKHUX OOBEKTOB: BOJOpOCIEH, Oecros-
BOHOYHBIX (MUAMI, MOPCKUX T'PEOEIIKOB) U HEKOTOPBIX BUIOB PbIO (Kambaiia, J10-
COCEBBIE U JIP.).

Pe160BOICTBO — OoJiee NpEBHSAS W pa3BUTas OTPAC]b AKBAKYJIbTYpPbI, 3aHU-
MaoIAasACcd UCKYCCTBEHHBIM BBIPALIMBAHUEM PHIO W YBEIMYEHUEM PBHIOHBIX 3aria-
COB B €CTECTBEHHBIX BoJjoeMax. B pplOOBOACTBE pa3inyarOT HECKOJIbKO HarpasJie-
HUM: MPYAOBOE PhIOOBOJCTBO, BHIPAIIMBAHKE PbIO HA TePMaJbHBIX BOJax (MHAIY-
CTpUANIbHOE PHIOOBOJICTBO), 03€PHO-TOBAPHOE XO3SUCTBO, MOAPAIIMBAHUE MOJIOIU
pBIO 711 TOTIOJIHEHHMS 3aMaCOB LEHHBIX MPOMBICIOBBIX PhIO (JIOCOCEBBIX, OCETPO-
BbIX), @ TAK)XK€ aKBApUyMHOE pbIOOBOJCTBO. Bece 3T popMbl CXOQHBI MO OMOTEX-
HOJIOTMH pa3MHOKEHHU U BblpaluBanus pelo (Maprteiies, 1973).

[IpynoBoe pbrIOOBOJICTBO 3aHUMAETCSl BhIpalllUBaHUEM PBIO B MpyAax, Kapbe-
pax, PUCOBBIX Y€KaX, HEOONBIIUX BOJOXPAHUIUIIAX, O3€pax, a TaKkKe B paszind-
HBIX MOACOOHBIX BojoeMax. Cpeau mpyJaoBbIX XO3SHUCTB pa3inyaroT CrelraaIn3u-
pOBaHHbIE PHIOOBOJHBIE XO35MCTBA, 3aHUMAIOILIMECS TOJBKO BBIPAIIMBAHUEM PbI-
Obl, a TaK’Ke MHOTOOTpaciIeBble MPEANPUATHS, B KOTOPBIX PHIOOBOJCTBO SIBISETCS
JIOTIOIHUTEIBHON OTPacibio )KMBOTHOBOJICTBA B BUJI€ PHIOOBOAHBIX (hepM U BOJIO-
eMOB KOMIUIEKCHOTO Ha3HaueHus. [IpyaoBoe priOOBOACTBO AaeT HauOONbIINN
00BEM MPOAYKLUNHU aKBaKYJIbTYpHI.

B nocnennue rogpl MMUPOKOE pa3BUTUE MOTYUYUIIO PHIOOBOJICTBO HA T€pMalb-
HbIX (mogorpertsix) Bogax ['POC, ADC, kpynHbIX 3aBOAOB, & TAKKE B €CTECTBEH-
HbIX N€0TEPMaJIbHBIX MCTOYHMKAX. DTy OTPACiib YacTO HA3bIBAIOT WHIYCTPHAIIb-
HbIM pbIOOBOJCTBOM, TaK Kak pbIO 3/1€Ch BbIPAIIMBAIOT MO BHICOKOMHTEHCHBHOU
TE€XHOJIOTUH, UCKJIIOUNUTENIBHO Ha UCKYCCTBEHHBIX KOPMax, B OTPAHUYEHHBIX EMKO-
cTsax (OacceitHax, caakax). [To 6GuorexHosOrHM OIM3KO K TEMIOBOJHON aKBaKyJib-
Type aKkBapuyMHOE pbIOOBO/ICTBO.

3amayy TOIMOJIHEHHUSI 3aacoB LIEHHBIX MPOMBICIOBBIX PBIO BBINOJIHSIOT He-
PECTOBO-BBIPOCTHBIE XO3SHCTBA M PhIOOBO/IHBIE JIOCOCEBBIE U OCETPOBBIE 3aBO/IbI,
KOTOPBIE 3aHUMAIOTCA OTJIOBOM MPOU3BOAMTENEH, NHKYOalMe UKPbl U BBIPALLU-
BaHHEM MOJIOJIM A0 BO3pacTa ABYXJETKOB U TPEXJETKOB M 3aT€M BO3BPATOM UX B
pexkr U Mops. OHM KCHONB3YIOT MHTEHCUBHYIO WJIM MOJYUHTEHCHUBHYIO (hOopMy
pBIOOBOJICTBA.

O3epHO-TOBapHbIE PHIOOBOJHBIE XO035MUCTBA MPEAHA3HAYEHBI JJIs1 OBBILIEHUS
PpBIOOITPOIYKTUBHOCTH O3€p MYTEM Pa3MHOKEHMSI U MOJPAIIMBAHUS MOJIOJIU CUTO-
BbIX U JPYTUX BUJOB PbIO, MOCIEAYIOMIETO 3apbIOJEHUsT O3€p M OpraHU3allu Ha
HUX PbIOOBOJHO-MEIMOPATUBHBIX PaOOT.
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B 3aBHCHMOCTH OT BHJOBOTO COCTaBa BHIPAIIMBAEMBIX PBHIO PHIOOBOIHBIE XO-
3s1CTBA JIEJAT Ha JIBA TUIA: XOJIOJHOBOJHBIE U TEIJIOBOJHbBIE. B X0JI0AHOBOIHBIX
X035IUCTBAX pa3BOJAAT B OCHOBHOM (Opesb U APYTUX XOJO0JTFOOUBBIX JIOCOCEBBIX
pb10. TennoBoaHbIE, WM KapHOBBIE, XO35MCTBA MPEAHA3HAUYEHB] 1JI BbIpallUBa-
HUS TETUIOIO0MBBIX PBIO: KapMOBBIX, OCETPOBBIX, COMOBBIX (puc. 37, 38).

[To 6MOTEXHONOrMM BhIpPALIUBAHUS PHIO Pa3IMYarOT MOJHOCUCTEMHBIE (TOJI-
HBIEC) U HEMIOJHOCUCTEMHBIE (HEMOJHBIE) X034iCTBa. BBIACIAIOT TaKKe SKCTEHCUB-
HbIE, MOJYMHTEHCHBHBIE U WHTEHCUBHBIE XO3sCTBAa. B NEpBBIX MCHOJIB3YHOTCS
TOJILKO TIPUPOJHBIE MUIIEBbIE PECYPChI, @ B OCIEAHUX OCHOBY MUTAHUS PbIO CO-
CTaBJISIIOT UCKYCCTBEHHbIE KopMma (Maprteies, 1973).

[TonmHOCHCTEMHBIE pHIOOBO/IHBIE XO31CTBA 3aHMMAIOTCSI Pa3BEIEHUEM U BbI-
palrMBaHueM PbIObI OT UKPHI J0 MOJyYeHUs TOBAPHOM MPOAYKIMU. B HUX umeeTcs
PBIOONUTOMHBINA YYaCTOK, /1€ TOJYyYarOT MOCaJA0YHBIM MaTepHall OT MPOU3BOJUTE-
Jeil, ¥ HaryJbHBIM y4acTOK JUisl BhIpallliBaHUsl TOBapHOU pbiObI (puc. 39). ToBap-
HOM MPOAYKIMEN 3TUX XO35SUCTB MOTYT OBITh TAKXK€E OIJIOJOTBOPEHHAs MKpa, MO-
CaJI0YHBIN MaTepura (CeroJIeTKH WIA FOJJOBUKH) U TPOU3BOIUTEIIH.

1

Puc. 37. Pb1Obl — 0OBEKTHI PYA0BOTO Puc. 38. ITopoae! kapma:
pBHIOOBOICTBA: I — demryiyarslii; 2 — 3epKajabHbIN;
I — cazan (kapn); II — kapache; 3 — romamblit
III — Toncronobuk; IV — dhopenn (mo: SAxonToB, 1985)

(nmo: Ky3nenos, UepHos, 1978)
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Puc. 39. Cxema opraHuzaiuu KaprnoBoro npy10Boro xo3siictaa
(mo: Koncrantuaos, 1986):
H — HaryneHble ipynsl; B — BeIpocTHBIE Ipyasl; M — matounsie npyasl; Hep — He-
pPEeCTOBBIE NPYABI; 3UM — 3UMOBAJIbHBIE NPYABI; | — IUIOTHHA; 2 — pacipeneInTeNb;
3 — perynsTop

HenonHocucTeMHbIE X034HCTBA — 3TO PHIOONIMTOMHHUKM M HaryJjbHbIE XO35M-
cTBa. PpIOONUTOMHUKY 3aHMMAIOTCSI BhIpALLIMBAaHUEM WM peaju3alueil TOJbKO Pbl-
0onocagouyHOro Marepuasa: JIMYMHOK, MajIbKOB, CErOJETKOB, FOJJOBUKOB, a TAKXKe
JBYX- U TPEXJIETKOB /IS IUIEMEHHBIX LieJIeld. B HaryjapHBIX X035HCTBAaX BbIpPALIM-
BalOT TOJIbKO TOBapHYyIO (CTOJIOBYIO) pbIOY, IMoJsiydas MOCaAOYHBbIA MaTepuan U3
PHIOONTUTOMHHUKOB.

Pb100BOIHBIE XO35HCTBA B 3aBUCUMOCTH OT KJIMMAaTU4ECKON 30HbI U NPUHSATON
TEXHOJIOTUM BBIpALLMBaHUs pabOTalOT C OAHO-, ABYX- UJIM TPEXJETHUM OOOpPOTOM.
[Ton 0GopoToM B ppIOOBOACTBE MOAPA3yMEBAETCSl OTPE30K BPEMEHHU, HEOOXOAUMBIi
JUIS BBIpAIMBAaHUS PHIOBI OT UKPUHKH J1I0 TOBapHOW Macchl. B Hamiell crpaHe npu-
HSIT B OCHOBHOM JIBYXJIETHUH 00OPOT, KOI/1a TOBAPHYIO PbIOY BBIPAILMBAIOT B TEYE-
Hue AByX JeT (1619 mec.). B nepBelil rog nojyyaroT NocagoyHblii MaTepual — ce-
TOJIETKOB W T'OJJOBUKOB. B TeueHue BTOPOro jeTa M3 HUX BhIPALIMBAIOT TOBAPHBIX
JIBYXJIETKOB.

B ceBepHBbIX paiioHax v cpeaHei nonoce Poccun UCnonb3yroT TpexyieTHUH 000-
POT, KOIla TOBAPHYIO NMPOTYKLMIO MOJIYYarOT TOJBKO K KOHILY TPETBETO JeTa (B Te-
yeHue 28—-30 mec.). [Ipu 3TOM BBIpalliiBalOT KPYIHYIO pbIOy, HApUMep Kapra mMac-
coii 1 kr u Gornee.

Boanbie Omopecypcnl

N3 orpomHoro uuciia ruipoOMOHTOB TOJIBKO OYE€Hb HEMHOTHE MPEICTABUTENIN
dbayHbl 1 (HIOPHI UCIONB3YIOTCS YEIIOBEKOM B KAa4eCTBE OMOJIOTHYECKOTO CHIPhSI.
DTUM B 3HAUUTEJILHOM Mepe 0OBICHSETCS TOT (DaKT, UTO BOJAHBIE PACTCHUS U JKU-
BOTHBIE COCTABJISIIOT BCETO 0K0JIO 3% B mule JtoAeH (1Mo CbIpoi Macce), XOTs nep-
BUYHAs POAYKIUs rupocdephl TOJBKO B TPU pa3a MEHbIIE, YeM MepBUYHAS MTPO-
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nyKuus cymu. [ToaTomy nepcrnekTuBHas OlleHKa OMOJIOTHYECKUX PECYPCOB TUIPO-
chepbl TODKHA UCXOAUTh HE TOJBKO U3 ydyeTa BO3MOXKHOTO BbIJIOBA OOBEKTOB, J0-
ObIBaeMbIX B Hactosiiee BpeMs. C KaXXJIbIM T'OJOM BCE HOBBIE IPEJACTaBUTEIN
dayHbl ¥ (HJI0pHl BOJOEMOB BKJIIOUAIOTCS B YUCJIO MTPOMBIILISIEMbIX 00BEKTOB, 3TOT
MPOIECC HEMPEPHIBHO YCUIMBAETCS B COOTBETCTBUM C POCTOM HAapOAOHACEICHUS U
COBEPIIEHCTBOBAHMEM TEXHHUYECKUX BO3MOKHOCTEH OCBOECHHUSI OHOJOTMYECKOIo
ChIpbsl (HOBBIE CIOCOOBI €ro JOOBIBaHMS, XpaHeHUs W mepepaboTku). Hampumep,
ceilyac ycremHo pa3pabaTbiBaeTcsi MpobdyieMa MPOMBICIOBOTO OCBOEHHUSI KPUWJIs
(3Bday3uug U Apyrux MpecTaBuTeIeH pauKoOBOr0 MaKpPOIUTAHKTOHA), IPOIYKITUS
KOTOpOro B MHUpOBOM OKeaHe, BO3MOKHO, HE HUXKE, YEM BCEX PhIO, BMECTE B3SITHIX
(Koncrantunos, 1986).

B otnuune oT mojie3HbIX MCKOMAaeMbIX OHOJOTHYECKHE PECYpPChl OTHOCATCS K
camoBocrpousBoasauMcs. CiaegoBaTeabHO, UX BEIMUMHA B THApocdepe ompee-
JSIeTCS HE KOJIMYECTBOM HMMEIOIIUXCS MPOMBICIOBBIX OPraHU3MOB, a MX MPUPOC-
TOM, T.€. MPOAYKIMeH. Mepo peanu3zanuu 3TOW NPOIYKUUHU CIIYKUT HPOMBICEN.

B 1992 r. oOutuii MUpoOBOH yJIOB BceX TUAPOOMOHTOB coctaBui 104,4 miH T,
u3 HUX 15,6 muH T (14,9%) OBLIO U3BATO BO BHYTPEHHUX BOJOEMax IUIAHETHI, a
88,7 muH T (85,1%) Bcero yioBa — B MOPSIX U OKeaHaX. YJIOB pbI0 B MOpSIX U OKea-
Hax cocTaBui 68,6 MiiH T (77,3%) Bcero yjoBa rujpoOMOHTOB B MUPOBOM OKeaHe.
OcrajbHyl0 4acTh COCTaBUJIM MPOMBICIOBBIE Oecrno3BoHOUYHbIE (13,4 MIIH T, UIU
15,1%), Bonopocinu (6,2 MiH T, unu 7%), a TakkKe KOpaslibl, KEMUYT, TYOKU U
npyrue ruapoouonThl (Cayckas, 1996).

Temnsl pazsutus peioonosctBa Poccun u CCCP Obutn cnepytromue: 1913 1. —
1,05 mma T; 1922 1. - 0,48 Maa T; 1940 1. — 1,4 Mt T; 1950 1. — 2,9 My T; 1960 T.
—35mmaT; 1970 1. — 7,8 MutH T; 1980 1. — 9,5 Myt T; 1985 1. — 10,5 MiH T. YI10B
Poccuu B 1992 r. coctaBui 5,6 maH T. I3 Hux B niepuoa ¢ 1913 no 1922 r. B koH-
TUHEHTAJIBHBIX BOAaX J00bIBAIOCH 0K0I0 80% BCEro OTEUECTBEHHOIO yJIOBa PhIO;
B 1930T. —70%; B 1940 1. — 60%; B 1950 T. — 46%; B 1960 T. — 23%; B 19701985 1T.
—14%; B 1992 1. — TONIBKO 6%.

B AnraiickoM kpae k Ouopecypcam mNOBEPXHOCTHBIX BOJIHBIX OOBEKTOB, UMEIO-
HIMX TPOMBICIOBO-X035IMCTBEHHOE 3HAYEHUE, OTHOCSITCSl PHIOHBIE 3aMachl U Pako-
oOpa3Hbie. 3HAYUTEIIPHO MEHBIIIeEe 3HAUYCHHNE UMEET IPOMBICEI JTUYHMHOK JIBYKPHI-
JIBIX HaCEKOMBIX: XUPOHOMHUJI («MOTBIJIb») U Xa000pua («KOopeTpa»), a TaKxkKe dep-
Bel-TyOuduima («TpyOOUHUK») 1Ji1 aKBApUYMHOTO phIOOBOACTBA (TabI. 5).

B Anratickom kpae okosio 2000 BOJHBIX 0OBEKTOB, UMEIOLIUX MPOMBICIIOBOE
3HayeHue. M3 38 BHUIIOB pHIO, OOMTAIOMIUX HA TEPPUTOPUU Kpas, MPOMBICIOBOE
3HaYeHue uMeroT He 6ojiee 12. OCHOBHBIMU MPOMBICIOBBIMU BHIAMHU B PEKax siB-
JSIOTCS Kapach, Jielll, IJ0TBa, a B 03epax — Kapach U miotBa (Matepuansl k ['ocy-
JNApCTBEHHOMY J0Knany.., 2000).

CepebOpsiabiii kapach (Carassius auratus gibelio) oOblueH B NMPUAATOYHBIX U
noiiMeHHBIX Bojoemax OOW. AKTUBHO paclpOCTpaHSAETCs MO MOWMEHHBIM BOJO-
emam. [1lnoTBa cubupckas, nnu yebak (Rutilus rutilus lacustris), pacnpoctpaneHa B
pycnax pek, NpuaaTOYHbIX BoJOeMaxX U MONMEHHBIX o3epax (puc. 40). BocTouHbIit
neny (Abramis brama orientalis) oOuTaeT B NpUAaTOUYHbBIX U MOWMEHHBIX BOJOEMAaX
OO0u 1 KpyIHBIX TOMMEHHBIX 03epax, aKkIuMaTu3aHT (Bogoemsl.., 1999).
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Tabnuua 5

dakTU4eCcKUe YJI0BbI B Bojoemax AnTaickoro kpas B 2006 ., T
(bnonornueckoe obocHoBanwue.., 2007)

[IpombIciioBBIH
pecype O3epa Pexn Bopoxpanuiuma Bcero
Pri0a 558 188 96 842
nensaab 4 4
cazaH 29 2 31
JIel] 0 124 25 149
cyJaKk 3 3 6
nryKa 10 5 15
IJIOTBA 13 29 37 79
Kapach 499 18 6 523
s13b 1 2 4 7
OKYHb 12 2 14 28
PakooOpa3Hbie 906 3 3 912
paKku 22 3 3 28
Aila apTEMUU 668 668
ramMmmapyc 216 216
Bceero: 1464 191 102 1754

Puc. 40. IInotsa (copora)
(mo: Becenos, 1977)

N3 pakooOpa3HbIXx HauOOJIbIlIee MPOMBICIOBOE 3HAUEHUE B BOJAHBIX O0BEKTaX
AnTalickoro Kpas UMEIOT apTeMusi, OOKOIUIaB (raMMapyc) U pedHol pak. B orpa-
HUYEHHBIX 00bEeMax HJIET MPOMBICEN BETBUCTOYCHIX payKoB NadHHUil 1 GOCMHUH B
KauecTBe KopMa il akBapUyMHBIX pbIO (Tad1. 6).

Aptemusi (puc. 41) pacrnpocTpaHeHa MO BCEMY MHUPY W HACEINSIET BOAOEMBI
KOHTHUHEHTAJIBHOTO (03€pa) U MOPCKOTO (JIMMAHBI) MPOUCXOKICHUS C TUANA30HOM
cosienoctd oT 20 no 340 r/n (ConoBoB, Crynenukuna, 1990). Ilpuponnas Berpe-
YaeMOCTb apTEMUU JIUIMUTUPYETCS YCIOBUSIMHU, B KOTOPBIX COJIEHOCTh BCEr/a J0C-
TaTOYHO BBICOKAs ISl XWIIHUKOB WJM TJI€ HHU3Kasi 3UMHSIA TeMIleparypa parbl
TaK)Ke MPETSITCTBYET Pa3BUTHUIO XUIITHUKOB U TAPAHTUPYET HEMETAOOIMIECKOE CO-
CTOSIHUE TUAPATUPOBAHHBIX LIUCT (COCTOSIHUE AHANay3bl — MOKOS).
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Tabnuma 6

CucreMaTUuecKoe MOJIOKEHUE OCHOBHBIX MTPOMBICIIOBBIX PAKOOOPa3HBIX
(tun Arthropoda — unenucronorue; kiacc Crustacea — pakooOpa3HbIe)

ITonknacc Otpsin ITonoTpsin Pon vnu BUa
WUJIM CEMENCTBO
Anostraca — 6ec- | Artemiidae — Artemia* — apremus
Branchiopoda — | maHumpHsIE apTeMUU
xKaObpoHorue Phyllopoda — Cladocera — Daphnia* — naduus
JUCTOHOTHE BETBHUCTOYCBbIE | Bosmina* — 6ocMuHa
) : Gammarus lacustris*
Amphipoda — Gammaridae — |
— OOKoOIIaB 03€ep-
pa3HOHOTHE OOKOTIaBbI .
HBIN
Euphausiacea — | Euphausiidae — | Euphausia superba —
sB(ay3ueBbie sB(hay3ueBble | aHTAPKTUYECKUI KPHUIIb
Natantia — mia- | Crangon, Panaeus,
Malacosraca — BaroIl1e Pandalus — kepeBeTku
BBICIIIME PAKU Astacus leptodacty-
lus** — y3konanbii
Decapoda — ne- 4
: pEYHOI pak
CATUHOTHUE Reptantia — :
Palinurus — nanryct
NOJI3ar0LIUe
Hommarus — omap
Paralithodes camtchati-
ca — KaM4aTcKui Kpab

Ipumeuanue: * — oOUTaET B KOHTHHEHTAIBHBIX BOJOEMAaX; ** — MOOBIBAIOTCS TaKXKE W JPYTUE
BHJIBI 3TOTO poja, OCHOBHBIE MpombiciaoBbie BUIbl naHbl 1o A.C. KoncrantunoBy (1986) u
B.B. EBcturneey c coast. (1997).

a ]

Puc. 41. )KabGpoHoruii payok apTemMus: a — caMKa; 0 — camell; B — MeTaHAYyTUINYC;
1 — situeBoit memiok (mo: CosioBoB, CTyneHukuHa, 1990)
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[To cnocoOy nuTaHusi apTeMUsi — HECEJNEKTUBHBIM U HENPEPBIBHBIN (hUIbTpa-
top. [IpuueM GuabTpallMOHHBINA anmapaT He COoCcOOeH U30UpaTh MUIIEBbIE YaCTH-
bl ¥ 33JIepKUBAET JIO0YI0 JTOCTYMHYIO MO pa3MepaM OPraHUuKY U MHUHEPATbHYIO
B3BeCh. B3pocible 0coOu sl 3TOr0 UCHOAB3YIOT IPYAHbIE HOKKU HAYIIJIUU — I1Ie-
TUHKU aHTeHH. CKOpOCTh (PUIbTpalMu BOJABI 3aBUCUT OT €ro KOHLIEHTpPAlUU KOp-
Ma, TeMIepaTypbl BOJbl U CTaAWil pa3BUTUs padka. MecTamMu KOPMJIEHHUS 4acTo
ObIBAIOT TNECYaHbIe YYaCTKU JUTOpAHU, PACHOJOKEeHHble B 3—5 M OT Oepera Ha
rmyoune 15-25 cwm.

[Tuieid paukam city>)kaT MUKPOBOJOPOCIH, OaKTEpUH, NETPUT U APYTHUe B3BECU
HE3aBUCUMO OT MUIIEBOW HEHHOCTH pa3MEPOM B Ipezenax 5—25 MUKpoH. YacTuu-
Kd, coOupasich y BepxHeil ryObl, OT(UIBTPOBBIBAIOTCS OT BOJBI, MEPETUPAIOTCS
»KBaJlaMHM U MOCTYMNalT B poT. Eciu Bojiopociieid n 6akTepuil B pare HeJl0CTaTOu-
HO, PA4YKW MUTAIOTCA y JIHA, B3MYy4YHBas NPUIOHHYI0 Boay. KonnyecTBo oTuibT-
POBAaHHOM MUY YBEIUYUBAETCS C POCTOM PAUYKOB U MOBBILIEHUEM KOHIEHTPALIMH
nuuieBbIX yactull. KpynHeie ocoOu moraomarT KopMa 00JblIe, YeM MENKUE, HO B
pacyeTe Ha €IMHHUIlY MacChl Teja UX pauuoH cHukaercd. [Ipu HepocraTke KopMa
apTeMHMsl 3aMETHO CHUYKAET CKOPOCTh POCTa, COKpAIlaeTCcs KOJIMYECTBO MPOAYLH-
pYEeMBIX SIML, HApyLIaeTcsl PUTM Kiaaku. ['onogaHue, naxke HEMnpoI0KUTENbHOE,
IPUBOAMT K THOEIN padykoB. B psiie 03ep ¢ BBICOKOM COIEHOCThIO OOUTAIOT TOJIBKO
apTeMusi U 3eJieHas BOAOPOCIb JyHaluelia; padykd MUTAIOTCS IyHAIUeIIon, a
OHa, B CBOIO OY€pEe/ib, yCBAUBAET HEKOTOPHIE MPOAYKThHI JKU3HEACATEIHbHOCTH pay-
Ka, B YaCTHOCTH, COEAMHEHHU a30Ta. TakuM 00pa3oM, B BOJIOEME YCTAHABIIMBAIOT-
Csl CPABHUTEJIBHO MPOCTHIE B3aMMOOTHOILIEHUS MEXIY ABYMS OpraHM3MaMH, CO-
CTaBJIIOUIMMU €IMHYI0 nuiieByto nens (ComaoBoB u ap., 2001).

CoOpaHHYIO B €CTECTBEHHBIX BOJOEMAaX apTEMHUIO MOCIE MPOMBIBKA MOYXHO
UCTOJb30BaTh HEMOCPEACTBEHHO KaK KUBOM OENKOBBIM KOpM IJsl PHIO U IpYyrux
KOHCYMEHTOB BTOpPOro mnopsiaka. JKUIKOCTh Tela paykoB MMEET HHU3KYIO COJIe-
HOCTb (OKOJI0 9 1/11), HO3TOMY OHU SIBJIIFOTCSI BHOJIHE MTPUEMJIEMBIMH KUBBIMU WIIH
CYXMMHU KOpMaMHU ISl HEMOCPEACTBEHHOTO CKapMIIMBAHUS.

OcBoeHue pecypca apTeMud B 03epax AJTaiiCKOro Kpas UMEET MHOTOJIETHIOIO
uctoputo. be3 ymiepba (GhopMUpOBaHHIO TPOMBICIOBBIX CKOIUIEHUM JWarnay3u-
pYyIOUIMX AMIl B 03epax AJNTaCKOTro Kpas MOKHO €XEeroJHo 3aroraBivBarh 10—
15 ThIC. T GMOMacchl paduka. HemocTaTouHO MOHO UCIOIB3YETCsl TTOKA U ChIpheBast
0a3a nuanay3upyroUMX sSUlL apTeMUH, SIBHO HEJIOCTaTOYEH YpOBEHb UX Iepepa-
00TKH B OMoKOopMa U kKopMoBbIe 100aBku (CooBoB, CtynenukrHa, 1990).

OnpeneneHHblil X035 MCTBEHHbBI UHTEPEC MPEACTABISET MOJUCAXAPUI — XU-
THH, COJIEpKaHUE KOTOPOIo B apTEMHUHU COCTABJISET B Ipeaesax 5—6% Macchbl CyXo-
ro BemectBa wiu 0,7-0,8% ceipoii bromacchl paukoB. [Ipon3BoiHOE XUTHHA — XU-
TO3aH HAXOAUT LMIMPOKOE MPUMEHEHHUE B CEITBCKOM XO3SIICTBE (CTUMYJISITOP POCTA,
3alUTHBIE MJIEHKU), B IPUTOTOBJICHUH JIEKAPCTBEHHBIX CPEACTB (IOBBILLIEHUE CKO-
POCTH PacTBOPUMOCTH, JIJIsl MPECCOBaHUs TabJIETOK, MOJy4YeHHe TOHKUX MeMOpaH,
PaHO3aXKUBJIISIIOIINE CPEJCTBA), B KauecTBe (DJIOKYJISHTOB (CHUXKEHHWE MYTHOCTH,
OYMCTKA CTOYHBIX BOJ, KOHIEHTPUPOBAHUS aKTUBHOrO wia). Jljid mojgydeHus Xu-
THHA W XUTO3aHa MOKHO HMCIOJIb30BaTh OTXOJbl MPOW3BOJACTBA OHOKOPMOB M3
Iuanay3upyrommx sull apTeMHUH, BbIOpachlBaeMylo Ha Oeper CKOpiIyIy, OTMH-
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patornryto Omomaccy pauka. B kpae Tonpko u3 6uopecypca padka MOKHO €KEroJHO
nosyyath 5—6 ThIC. T XUTHHA.

JIMUnHOK (HAYIJIMYyCOB) payka apTeMUU CMEJIO MOXKHO OTHECTU K TPAIULIMOH-
HBIM KOpMaM il MaJIbKOB aKBapUYMHBIX PbI0. be3 BCSIKOro nmpeyBennueHus MOXK-
HO CKa3aTh, YTO ATO JIYULIMH CTAPTOBBIM KOPM [JII OTHOCUTENBHO KPYITHBIX MaJlb-
KOB, KOTOpPbIE MOTYT CIPABUTHCA C PayKOM, U OTJIMYHBIA KOPM BTOPOW Oudepenu
1ist 00Jiee MEJIKUX.

KonudecTBo siull, npoayuupyeMbix apTeMueH, 3aBUCUT OT COJIEHOCTH, OOMIIHS
kopma. B cpenneM oniHa 0coOb MOKeT OTKIaAbIBaTh 10 200 sSUll ¢ MHTEPBAJIOM OT
3 no 11 nueil. B coctossHMUM nuanay3bl CyXue sidlla apTeMUU MOTYT HaXOJIUThCS B
TE€UEHHE HECKOJBKUX JIET; MONajas B BOJY MPHU OJaronpusTHIX YCIOBUIX (TeMIle-
parypa 8 °C, conenoctsb 10—13 r/11), OHH CLIOCOOHBI K JAlIbHENIIEMY Pa3BUTHIO.

B 3anagnoit Cubupu ecTecTBEHHBIN apeasl payka MpUypoOYeH K apuaHOU (3a-
CYUUIMBOW) M YaCTUYHO TMOJyapuIHOM 30HAM PaBHUHBI U OTPaHUYEH C CEBEpA JIM-
Huel bapabunck — Trokanuack — Nmum — [lanpuHck, U ¢ 1ora NpuMbIKaeT K Ka-
3aXCTAaHCKOMY apeajy padka B COJIAHBIX 03€pax 30HbI MOJYyNYyCThiHb. B Aunraii-
CKOM Kpae apeaj pauka pacrojoKeH B 30HE CTENU U B MEHBIIIEW MEPE — B 30HE Jie-
cocTenu U orpaHnunBaetcs nuHuen bypna — Xabapel — bnaroseienka — 3aBbsijio-
BO — Poguno — PomanoBo — MuxaiinoBka (CosioBoB, Ctynenukuna, 1990).

KosmnuecTBo apTeMHeEBBIX 03€p U MX aKBAaTOPUM HAXOJATCS B MHTErPAIBbHOU
3aBUCUMOCTH OT YCJIOBHM BOJIHOCTH PErMOHA U MOTYT 3aMETHO KOJebaThCcs B OT-
nenbHble To/bl. OCOOEHHO YETKO BBIPAXKEHO BJIMSHUE BOJAHOCTH HA KOJIMYECTBEH-
HbIE MOKa3aTeNy MOMYJISINMUA Padyka, B MaJIOBOJHbBIE I'OJIbl BO MHOTHX 03€pax CO3-
JNAKOTCA YCIIOBUS ISl )KU3HH TOJIBKO OJHOM-IBYX F€HEpALIUH apTEMUMU.

®onp apremueBbix o3ep 3ananHoil Cubupu 3HAYUTENEH, aKBATOPHUS TOJIBKO
HCCIIEJOBAaHHBIX BOJOEMOB COCTaBIIsIET Oosee 2,1 THIC. KM2, B TOM 4HcJIe B AJTaii-
ckoM Kkpae Gonee 1 Teic. kM” (Tabu. 7). KonmdecTBo 3THX 03ep B PErMOHE M UX aK-
BaTOpHs, a CJeIOBaTeNbHO, U (DOHJT HAXOJATCS B MHTErPAIbHOM 3aBUCUMOCTU OT
YCJIOBUM BOJHOCTH M MOTYT 3aMETHO KoOjeOaThCs B OTHAENbHbIC Tonbl. B Anraii-
CKOM Kpae pacIoJIOKEH caMmblid OOJBIIONW apeasl apTeMHH, BKJIIOYAIOUIUN CBBILLIE
50 o3ep ¢ momaaso 1210 KMZ, pacnoJIOKEHHBIN B 30HE CTENU U B MEHBILIEH CTe-
MeHU — B 30He Jecocrtenu (Bogoemsl.., 1999).

Ta0Onuua 7
DOH/ apTeMHUeBBIX 03ep 3amagHoit CHoupu, KM”
(mo ConoBoBy, CTtyaeHUKUHOM, 1990)
Kpaii, 061acT ['panarus o3ep Mo mjaomain Oo6mas
MaJible cpeaHue OoJiblINe aKBaTOPUS
AnTanickui 22 182 846 1050
HoBocubupckas 3 111 650 764
Omckas 68 202 — 270
TromeHckast 1 11 - 14
Kypranckas — 42 — 42
NToro 94 548 1496 2138
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[TpoMbICIOBOE 3HAUEHHWE AJIA 3arOTOBKH pecypca 3UMHHUX SIMI padyka UMEIOT
cosieHble 03epa B bnarosemenckom, CnaBropoackom, KiroueBckom, KynmyHaus-
CKOM M MuxainoBCcKOM pailoHax. B AnTaiickoM Kpae pacriolioKeH CaMblil KpYyII-
HbIM B Poccun apreMueBbiid Bogoem — 03. KynyHanHckoe.

O3epHblil 00KOMJIAB IMPOKO PACIPOCTPAHEH B CTOSYMX U MEIJIEHHO TEKY-
mux Bojax EBpombl, ceBepa A3zum u CeBepHoil AMepuku. Temo ramMmmapycoB
CWJIBHO C)KaTO ¢ OOKOB M 1yrooOpa3HO BBITHYTO, JJIMHA TeJla COCTaBisieT 5—18 mwm,
macca — 5—105 mr (puc. 42). DTOT padyoK IIKUPOKO MPEICTABIEH B 03€paX PaBHUH-
HOW Tepputopuun Anrtaiickoro kpas. OcoOeHHO BBICOKAash €ro YMCIEHHOCTh Ha-
OmoaeTcst mpu OJArOMPUITHBIX YCIOBUSIX CPEbl B COJIOHOBATO-BOJIHBIX 0€3phIO-
HBIX WM ¢ 00eqHEHHOUW UXTHO(ayHOW MPECHOBOIHBIX 03epax. Apean rammapyca
¥ 0COOCHHO YHUCJIEHHbIE TIOKAa3aTeNId €ro MOIMYJIALKWY B PaBHUHHBIX 03epax C Heyc-
TOWYUBBIM TUAPOJIOTHUUYECKUM PEXKUMOM HECTaOMIbHBI. B OTHEeabHbIE TOAbl €ro
YUCJIEHHOCTh U OMoMacca MOTYT JocTuraTh 933 3K3./M° 1 28,1 /M. JloOblua pauka
BEJIETCS C LENbI0 €ro UCMOIb30BaHUs KaK KOPMOBOTO 00BbEKTa B pbIOOBOJICTBE (B
TOM YHCJI€ aKBAPUYMHOM), BECbMA NEPCIEKTUBHO €r0 UCIOIb30BaHUE ISl MOJY-
yeHus xuto3zaHa (BogoeMsl.., 1999).

Ha uucneHHoCcTh pauka OTpUIIATEIbHO BIUSIOT CaMOpaccesieHue cepedpsHo-
ro Kapacsi aMypckoid Mop(bl 0 raMMapycOBBIM O3€paM, yBeJIMYeHHEe MUHepaIn3a-
MU BOJIbI U YXYAILIEHUE KUCIOPOJIHOTo pexkuma. [lpu yiydiieHun ycaoBui oOu-
TaHWs raMMapyc CIIOCOOEH BOCCTAaHOBUTH CBOM apeaj U YMCJIEHHOCTh B T€UEHHUE
2-3 ner.

[TpoBenenubie B 80-¢ IT. pEKOTHOCIIUPOBOYHBIE 0OCIEIOBaHUs 03€p MOKa3a-
JH, YTO MOTEHIHAIbHBI (OHJ TraMMapyCOBBIX O3ep B Kpae COCTaBIsieT OoJjee
60 KM 1 K GIArONMPHSTHOM THIPOTOTHYECKOM PEKIME MOXKET YBETHUHBATECS 10
100 kM* 1, Ha060POT, YMEHBIIATHCS B OTAeldbHBIe rofsl 10 20-30 km”. B 3a-
nagHoii Cubupu ramMmmMapycoBbl€ BOAOEMBI B OOLIEM 03€pHOM (DOHIE COCTABISIOT
okoJi0 5%. B AnTaiickoM Kpae 3Hau€HHWE raMMapyCOBBIX 03€p B o0weM (QpoHae
konebnercs B npenenax 2,3-3 8%. Jlis 3aroToBKH payka Haubosee nepcrneKTUBHbBI
o3epa Bonunxunckoro u Pyoiosckoro paiioHoB (Bogoemsr.., 1999).

Puc. 42. Pauok-

ookoruiaB — Gam-
marus (no: JKu3Hp
’KMBOTHBIX, 1968)
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Peunsble paku. /[nmuHa Tena o0braaO 6-30 cM, y HEKOTOPBIX — 10 80 cM (Masa-
rackapckui pak). bonbmuHcTBO 0oO6uTaer B mpecHbiXx Boaax (BCD, 1969-1978).
PeuHble paku — HOUHBIE )KUBOTHBIC; JHEM YKPBIBAIOTCS B CBOMX HOpax. [lutarorcs
NPEUMYILECTBEHHO NMPUOPEKHON BOJHON PaCTUTENbHOCTBIO, IIPU Cllydae MOeAaroT
U KUBOTHYIO nuiy. Camiibl KpyIrHee camok, 00jafatoT 0ojiee MOIIHBIMHU KIIell-
HMU. Pa3MHOXKaIOTCsl OCEHBIO MOCJE JUHBKM CaMOK, KOTOpbI€ BBIHAIIMBAIOT Ha
opromike ot 50 no 200 siuu. Tpu cemelicTBa; pacnpocTpaHeHbl B YMEPEHHBIX MOS-
cax 3eMHoOro mapa, uckimodas Adpuxky. B opiBmem CCCP 8 BHmOB cemelicTBa
Astacidae; HamOoIbIllee MNPOMBICOBOE 3HAYCHHE HMEIOT y3Komanblid (Astacus
leptodactylus) u mmpokonansiii (A. astacus) paku (puc. 43).

upokonanslii pak >KMBET IJIaBHBIM 00pa3oM B BojoeMax OacceiiHa banTuii-
CKOr'0 MOpsi, 00JIaCTh PaCIPOCTPAHEHUS Y3KOIMAJIOro paka OXBaThIBAET OCTAIbHYIO
yacTh Poccun u 3anagnyro Cubupb. COBMECTHO Y3KOMAIbIM U MIMPOKOMAJBIN pa-
KU HE BCTPEYAIOTCS.

JlHeM peuHble paku MPSYYTCS B YKPBITUIX — HOpPAX, MO KaMHSMH U KOpsITaMu
U T.J., @ HOYbIO MOJI3AI0T B MOUCKAX MULIU. DTU KUBOTHBIE MPEANOYUTAIOT BOAY
CO CPaBHUTEJIbHO BHICOKUM COJEP:KAaHUEM KHUCIOpPOAa U MUHEPaIbHBIX colied. [
JIOBJIM PAKOB MCMOJIb3YIOT ClelUajibHbIE CETH, HATSHYThle Ha paMbl — padyeBHU,
KOTOpBI€ 3aMpaBisiOT MPUMAHKOW — MEpPTBOM pbIOOH, MsicoM M T.N. OCHOBHOM
paiioH npomeiciia — A3oBo-UepHoMopckuii 6acceitt (okoso 90% Bcero ynoBa).

Puc. 43. Peunsble paku (10: XKu3Hb KUBOTHBIX, 1968):
I — mupoxonanelil pak; 2 — y3KOnajbli pak
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KOHTPOJIBHBIE BOIIPOCbBI

B dem cxo0ACTBO M paziuuue NpeAMETOB U3YyUYEHHS SKOJOTMHU U TUIAPOOUOSIO-
rumn?

Kakue cyiecTByrOT METOIbI HCCIIEIOBAHUS BOJIHBIX YKOCUCTEM ?

Kak npoucxonuno pa3BuThe UCCIEAOBAHWN BOJHBIX dKOCHCTeM B Poccuu U B
mMupe?

B yeM cx0/IcTBO M pa3anyue MOHATHH «3KOJOTHYECKHE CUCTEMBbI» U «OHoreo-
LEHO3EI» ?

Kakne ocHOBHbIE XMMHUYECKHE 3JIEMEHTHl YYaCTBYIOT B KPYTOBOPOTE BEIIECTB
B BOJIHBIX DKOCHCTEMAaX ?

Kakue Baxuerive GpakTopsl BHEUTHEN Cpeibl BAUSIOT HA THAPOOUOHTORB?

B ueM 0coO€HHOCTH BOJIbI KaK cpe/ibl OOMTaHUs! THIPOOUOHTOB?

Kakue TakcoHoMU4ecKHe rpyIibl OpraHu3MoB (hOPMUPYIOT BOJIHBIE OMOLIEHO3bI?
Kakne ocHOBHBIE KOMIIOHEHTHI (DOPMHUPYIOT TPOUUECKYIO CTPYKTYPY COO00-
1ecTn?

. Kakue skonorudeckue rpynmnupoBKH OPraHU3MOB (POPMUPYIOT BOAHBIE COO0-

miectna?

Kakue ocoGeHHOCTH cpeibl 0OOUTaHUS U KU3HEHHBIE (POPMBI XapaKTepHBI ISl
MJJAHKTOHA U HEKTOHA?

Kakue ocoGeHHOCTH cpeibl OOUTaHUS U KU3HEHHBIE (POPMBI XapaKTePHBI ISl
HEWCTOHA U IUIEUCTOHA?

Kakune ocoGeHHOCTH cpefibl OOMTaHUS M KU3HEHHBIE (POPMBI XapaKTEePHBI IS
oeHToca u nepudutoHa?

N3 dero cnaraetcst IpolyKTUBHOCTb BOJIHBIX COOOIIECTB?

Kakue 0coOeHHOCTH MPUCYIIM YKOCUCTEMaM PEeK U KaHaIoB?

Kakue ocoGeHHOCTH MPUCYIIH SKOCUCTEMAM 03€p U IPYI0B?

Kakue ocoGeHHOCTH MPUCYIIH SKOCUCTEMAM BOIOXPAHUIUIL U 00JIOT?

B 4em cX0ACTBO M OTJIMYKE BOJHBIX U HA3EMHBIX 3KOCUCTEM?

B 1yem 00mIHOCTE U pa3ianyne MOAX0/I0B B UCMOIb30BAHUH BOAHBIX OHOpeECyp-
COB U aKBaKyJbTYphbl?

Kakue ocHOBHBIE TUIBI BOJHBIX IKOCUCTEM XapaKTEPHBI JIJIsl BalllEr0 PEruoHa,
IIPUBEIUTE PUMEPBI?
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IIPH/IO’KEHHUE
CucremaTuyeckoe noJjioKeHne OpraHu3MoB,
00MTAOIIUX B KOHTHHEHTAJIBHbBIX BOJAX

NMIIEPUSA HEKJIETOYHbBIX
Bupycvl, bakmepuoghacu u niazmudsi — BHyTPUKIIETOYHBIE TTAPa3UTHI, BHE KJle-
TOK HE CIOCOOHBI K pa3MHOXKEeHHI0. B mpocTeiiiiiem ciaydae npeacTaBieHbl TOb-
ko HykienHoBo# kucioToit (JJHK nnu PHK), Mmoryt nmeTs OelKOBBIE U THIIU-
HbIE 000JIOUKH.

B BOAHBIX »KOCHMCTEMax MOTYT MPUCYTCTBOBATh
O0akTeprodaru (BUpychl OakTepuii), BUPYChl pacTe-
HUM, TpUOOB M KUBOTHBIX. HEKOTOpBIE BUPYCHI KU-
BOTHBIX MOT'YT OBbITh OMACHBI J1s yesoBeka. Ipu 3a-
IPA3HEHUN BOJHBIX OOBEKTOB (PEKATbHBIMU CTOKA-
MU MOTYT MOSIBJISITBCS CHELM(PUUECKUE ISl YETI0BE-

Ka MaTOreHHbIEe BUJbI (BUpYyC renatuta A). Pazmep
15-350 Hm.

NUMITIEPUSA KIETOYHbIX

PROCARYOTA—AOANEPHDIE

APOBAHHKMU

EUCARYOTA-ANEPHbIE:

(PUBY, ¢ACTEH 5

Cxema knac-
cudukanuu
KJIETOUHBIX
OPraHU3MOB
(OKu3Hb
pacTeHuH,
1974)
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HanmapcTBo npokapuoT (IosIePHbLIX — APO0OSHOK)

Haunbonee apeBHsst 1 NPUMUTHUBHAS TPYIINA OJHOKIETOYHBIX UM KOJJOHUATBHBIX
OpraHHU3MOB. XapaKTEPU3YIOTCS OTCYTCTBHEM Mopdoiorndecku ohopMIEHHOTO
KJIETOYHOTO siJIpa U HACTOSIIEro MoJI0OBOro npoiecca. ['eneTnueckas napopma-
IS COCPEIOTOUCHA B €IMHCTBEHHOM KOJIBIIEBOM XpoMocoMe. Pa3zmepsl Ki1eTok
ot 0,015 mxMm 1o 20 cwm.

IapcTBo apxeii (apxedaxTepuii)

OHOKJIETOYHbIE TPOKAPUOTHI, OTINYAIOIIMECS OT OCTAIbHBIX OaKTEpUl B KOM-
MOHEHTaX CUHTe3a Oelika, CTPYKTYpe KJIETOYHOU CTEHKH, OMOXUMHUH (TOJBKO
Cpelly apXel eCTb METaHOT'€Hbl) U YCTOMYMBOCTH K (haKTOpaM BHELIHEHN CpeJibl
(OonbIast 4acTh — 3KCTpeMOPUIIbI). ApXeOaKTEPUH HE CIIOCOOHBI K Mapa3u-
TU3MY, OOJIbIIIAst MX YaCTh aBTOTPOQBI. BONBIIMHCTBO OOUTAET B AKCTPEMAIbHBIX
TEMIIEPATYPHBIX YCIOBHUSX (IO TEMIIEPATYPE, COJIEHOCTH, KUCIOTHOCTH).

HapcrBo 0akTepuii

Ioouyapcmeo nacmoawjux 6akmepuil.
ITo dhopme ki1eTok 6aKTepruu MOTYT OBITh
IaPOBUIHBIMU (KOKKH), TAJTOYKOBU IHbI-
MU (OauuILIBl, KITOCTPUANH, TICEBIO-
MOHA/Ibl), U3BUTHIMU (BUOPHUOHBI, CTIH-
pUILIbL, criupoxeThl). HekoTopelie OakTe-
puu 00pa3yroT crnopbl. MHOTME NOIBHXK-
HbI, UMEIOT JXTYTUKH. bobIas 4acTh
OaKTepHil SIBASIOTCA reTepoTpoPamu, HO
HeMaso U aBToTpodos. [IpakTuuecku Bo
BCEX BOJHBIX DKOCHCTEMaX BCTPEYarOTCs
canpoduTHbie (CBOOOJHOKUBYIIME) BU-
Jbl OaKTepuid, peske (HOTOCUHTEZUPYIO-
e 6akTepuu, MpU aHTPOIIOTEHHOM 3a-
IPSI3HEHUU TOSIBIISIFOTCS MATOTE€HHBIE,
OMACHBIE JJI YEJIOBEKA BUJIBI.

Iloouapcmeo yuanodaxkmepuit (crapoe
Ha3BaHHE — CUHE3€eJIEHbIE BOJOPOCIIN) —
($OTOCHHTE3UPYIOIINE OHOKICTOYHBIE,
KOJIOHUAJIbHBIE UM MHOTOKJIETOUHbIE
(HUTYATBIE) OPraHU3MBbl. PazMepbl KIETOK
He 00Jiee HECKOIBKUX MUJIIMMETPOB, KO-
noHui — 10 20 cm. Okpacka cuHe-3elieHast
WM po3oBartas. PasMHOXkaroTcst 6ecronbpM
MyTEM B pe3yJIbTaTe MPOCTOTO ACJICHUS
KJIETKH, a TAaK)Ke CIIOpaMH Ui hparMeHTa-
MU HUTEU. PacripocTpaneHbsl UPOKO, HO
yaille BCEro BCTPEUYaroTCsl B MPECHBIX BOAAX,
IJIe BXOJAT B COCTaB IJIAHKTOHA U O€HTOCA.
MoryT BBI3BIBATDH «IIBETCHHE» BOJIBI.
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HaauapcTBo 3VKapuoT (siiepHbIX)
Hawnbonee »BOIIOLMOHHO NPOABHUHYTas IPyMa OJHOKJIETOUYHBIX, KOJOHHAIbHBIX
¥ MHOT'OKJIETOYHBIX OPraHU3MOB. XapaKTEPU3YIOTCsl HaTnuyueM Mopdosioruye-
CKHM O(DOPMIIEHHOT'O KJIETOYHOTO SiApa U IPYTHX BHYTPUKJIETOUHBIX OpraHes,
KaK MpaBJIO, TPUCYTCTBYET HACTOAIINM IMOJIOBOM mpoliecc. I 'eHeTruueckas uH-
dbopmariusi cocpeoToYeHa B HECKOJIBKUX JINHEWHBIX XPOMOCOMAX.
LapcTBo pacrenmii. 1711 OpraHn3MoOB, OTHOCUMBIX K paCTEHUsIM, OOBIYHO XapaKTep-
HBI TBEPJIbIE KJIIETOUHBIC 000JIOUYKH M HAJIMYHUE 3€JIEHOTO MUTMEHTA — XJIOpOHIIIA.
Hoouapcmeo nuzuwiux pacmenuit (CIIOCBUOBBIX, WA TAJUNIOMHBIX, PACTECHUN).
Teno Hu3mero pacTeHys (TaJUIOM, UIH CIOEBULIE) HE PACUIIEHEHO HAa KOPEHb,
cTebenb U IUCT. BKioyaroT ToabKo Bogopociu. PaHee kK HU3IIKUM pacTeHUSIM
OTHOCWJIM OaKTE€pPUHU, aKTHHOMUIETHI, CJIN3€BUKU, TPUOBI, BOJOPOCIH, JTUIIAHU-
KM, T.€. BCE OPraHU3Mbl, KPOME BBICHIMX PACTEHUHN U )KUBOTHBIX.
Booopocnu — rpynna HU3MUX BOJHBIX pac-
TEHUH, 0OBIYHO COZIEPKATUX XJIOPODUILT U
BbIPa0aTHIBAIOIINX OPraHUYECKHE BEIECT-
Ba B npotiecce potocunTesa. Teno Bojgo-
POCIIH — TAJIJIOM, HE UMEFOLIUI HACTOSALLINX
KOpHEi, cTeOseil U TUCThEB, OT J0JIEH MUK-
pona n0 60 M. Heknerounble, OqHOKIIE-
TOYHBIE, MHOTOKJIETOYHbBIE, KOJIOHUAJIbHBIE
opranu3mbl. PasMHOXeHHE Oecriosioe, Bere-
TaTUBHOE U NooBoe. OTeNbl (MU TUIIHI)
BOJIOPOCJICH: 3eNeHble, Oyphle, KpacHbIE,
30JI0TUCThIC, )KEITO-3eJIEHbIC, TUaTOMOBbBIE
u ap. Okono 30 Teic. BUA0B. HekoTtoprie
OJTHOKJIETOYHBIE U BOJIOPOCIU B CUMOHO3€ C
rpubaMu 00pa3yIoT JIMITAMHUKH.
Ilooyapcmeo evicuiux pacmenuii (TEJIOMHBIX pacTeHUM). B oTanure oT HU3MINX
PAcCTEHHI1 TeJIO BBICIIMX PACTEHUM pa3/iesIEHO Ha CleMAIN3UPOBAHHbIE OPTraHbl
— JIUCThS, cTebenb U KopeHb. Cbitie 300 Toic. BUaAOB. OTaebl: pUHUO(UTHI, MO-
XOBUJIHBIE, ICUIOTOBUAHBIC; MJIAYHOBUAHBIE, XBOLIEBUIHbBIE, TAIIOPOTHUKOBU/I-
HbIE, TOJJOCEMEHHbIE U 1IBETKOBBIE (MOKPHITOCEMEHHbBIE) PACTEHUS.

Omoen moxoeuoHnvie. PacTeHus, He UMEIO-
1I1€ COCYUCTBIX MyYKOB. DTO MHOTOKJIe-
TOYHBIE PACTEHHS, OOBIYHO HA3EMHBIE, C
YETKO BbIPaKEHHBIM Y€PEJOBAHUEM I10JI0-
BOro u 6ecrnosioro nokojieHui. [Ipenmy-
LIECTBEHHO MHOT'OJIETHUE PACTEHMS], Xa-
paKTepu3yolIrecs TpynnoBbIMU (hopma
MU pocTa (JepHOBUHKH, KypTUHKH, MO-
nyuiku). Ha Topdsnbix 6ooTax cocras-
JSI0T OCHOBHYIO Maccy Topga. Hanpu-
Mep: caJbBUHUS, cparuym, pOHTUHAIHKC.
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Omoen ysemkosvle (MOKphITOceMEHHBIE). CeMsi3auaTKu MOTPYKEHbI B TKAHU 3a-
BSI3U, U3 KOTOPOU IMOCJIE OMIOJOTBOPEHUSI PA3BUBAETCS IJI0]I C 3aKJIFOUEHHBIMU B
HEM ceMeHaMu (0TCrojla BTOPOE Ha3BaHMUeE).

Krnace aeynonsHeie. K atomy noakiac-
CY OTHOCHUTCS OOJIBITUHCTBO 1BETKO-
BBIX pacTeHUM. JJ1s1 HUX XapaKTEepHBI:
HaJIMYUE JIBYX CeMsI0JIeH; KOJIbLIe00-
Pa3HOE PacoIOKEHUE COCYAUCTBIX
My4YKOB B CcTeOJIe; ceTuaTasi HHHEpBa-
1M1 TUCTHEB; YUCIIO YaCTEW LIBETKA
OOBIYHO OBIBACT KPATHO JIBYM, YETHI-
pem wiu Ty, Hanmpumep: poroauct-
HUK, ITy3bIpYaTKa, JIOTHK, KyBIIMHKA,
KyOBIIlIKa, BOJISHON OpeX, YPYTh.

Kiacc ogHononbHble. K 01HOA0IBHBIM
OTHOCSTCS 3J1aKH, JTWIECHHBIE U OPXU-
neu. [l HuX XapakTepHbl: napajuielib-
Hasi MHHEPBALIKS JTUCTHEB U YUCIIO Yac-
TEH LIBETKA, KPATHOE TPEM WJIU LIECTH;
HajMuue ogHou cemsanonu. Hanmpumep:
TPOCTHUK, POr03, KAMBIIII, 4aCTyXa,
PAECT, CTPEIIOINUCT, II0JESA, TEIOPES,
BAJUIMCHEPHs1, OCOKA, PSICKA, BOJOKPAC.

apcTBo rpu6oB. CoyeTaroT Npu3HaKU
KAaK paCTeHHUU (HETIOABUKHOCTh, BEP-
XYLIEYHBIN POCT, HAIMYUE KIETOYHBIX
CTEHOK U JIp.), TaK U KUBOTHBIX (TeTe-
poTpodHBI T 0OMEHa, HATUINE XH-
TUHA, 00pa30BaHUE MOYEBUHBI U JIp.).
Csrinze 100 TBIC. BUIOB. BereraruBnoe
TEJIO B BUJIE TPUOHUIIBI, MM MUTIENHS
(32 UCKJIFOUEHUEM BHYTPUKJIETOUHBIX
napasuToB). PazMHOkaroTCs BereTa-
TUBHBIM, O€CIIOJIBIM (CIOPAMU) U TIOJIO-
BBIM MyTeM. TpH OT/AeNa: HACTOSIIUE
IpyObl, OOMUILIETHI U CIM3EBUKU. [T
KJIaCCOB HACTOSIIIIUX TPUOOB: XUTPH-
JUOMHMIIETHI, 3SMITOMUIIETHI, ACKOMHIIE-
ThI, 03U AMOMHULIETHI U HECOBEPIIIEH-
Hble. [ puObl MUHEPATTU3YIOT PACTHU-
TEJIbHbIE OCTATKH, MATOT€HHbIE TPUOBI
BBI3BIBAIOT O0JIE3HU PACTEHUH, KUBOT-
HbIX U YesioBeka. Hanpumep, camporer-
HUSI BBI3BIBAET OOJIE3HU PBIO U APYTHUX
T'HJIPOOHOHTOB.
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LapcTBOo :KUBOTHBIX. /{7151 OpraHM3MOB, OTHOCUMBIX K )KUBOTHBIM, XapaKTEPHO
OTCYTCTBUE TBEPBIX KIETOUHBIX 000J04€eK U XJopoduiia. OHU MUTAKOTCS ca-
MOCTOSITENIBHO JIN0O BEYT NNapa3uTUUECKHUI 00pa3 AKHU3HHU.

Ioouapcmeo 00HOKIEMOUHBIX, UTU
npocmeituiux. Opraiv3m IpoCTEHIITNX
COCTOMUT U3 OAHOM KJIETKU WJIM KOJIOHUU
KJIeTOK. Pasmepsnl ot 2-4 MM 110 1 cm.
Pasmuoxenune nmonosoe u 6ecnosnioe. CBo-
00HOXKUBYIIIME U MTapa3uTUdeckue Ghop-
MBI. [[muTenbHOe BpeMs BCeX MPOCTEN-
UX 00bEIUHSIIA B OJUH TUI, B KOTOPBIH
0OBIYHO BKJIFOYAJIH 5 KJIACCOB (CapKOI0-
BbIE, KTy TUKOHOCIIbI, CHOPOBUKH, UH]Y-
30pUU U KHUocnopuaun). B HacTosmee
BpeMsl MPOCTEUIINX Yallle PacCMaTPUBAIOT
KaK MOALIAPCTBO UM OTAEIbHOE LIAPCTBO
¢ 7 TUMaMU: alUKOMILJIEKChI, MUKCOCIIO-
PUANH, MUKPOCTIOPUINHU, UH(Y30pHH, JTa-
OMPUHTYJIBI, aCIIETOCTIOPUINH U CapKOMa-
CcTUTrO(OPHI, BKIIIOYAIOIINE CAPKOJOBBIX
(ame0) u xrytukoHocuen. Okoso 40 ToIc.
BUJIOB, IIIMPOKO PACIPOCTPAHEHBI B KOH-
TUHEHTAJIbHBIX BOJIAX.

Hoduapcmeo MHO20KT1emounblX. JKUBOTHBIC OpraHu3MBbl, TCJI0 KOTOPBIX COCTO-
HUT M3 MHOTUX CIICHHUAIIN3UPOBAHHBIX KJICTOK, 06’LGIII/IH€HHBIX B TKaHH W OpPraHbl.

Tun 2yoxu. K 3ToMy TUIY OTHOCSATCS Kak
MOPCKHE, TaK U IMIPECHOBOHBIE TYOKH —
HanOoJiee HU3KO OpraHW30BaHHbBIE U3
BCEX MHOT'OKJIETOYHBIX KUBOTHBIX U BO
MHOTHX OTHOIIEHUSIX HalIOMUHAIOIINE
KOJIOHHMIO IpocTternmux. VX Teno npoHu-
3aHO OECUMCIIEHHBIMU TTOpaMu, 4epe3 KO-
TOpBIE TUPKYJIUPYET BOJA, CITyXKaIas
11 TyOOK HCTOYHUKOM Tuiii. Hampu-
Mep: 6ansra. JlyimHa KojnoHuu 10 1 m.

Tun xuweurnononocmmusie. JKUBoTHbIE, 00-
JAAI0LIUE PAIUAIBHON CUMMETPUEN 1
LEHTPAJIbHOW IacTPOBACKYJIIPHOM I10JIO-
cTbto. CTEHKa TeJla COCTOUT U3 JBYX CJIOEB
KJIETOK; BO BHELIHEM CJIO€ JIEKAT CTPEKa-
TEJbHBIE KaIICYyJIbl — HEMATOLUUCTHI. PazMHoO-
YKEHHUE KaK NOJIOBOE, TAK U BETETATUBHOE
(mo4ykoBaHWEM), HapUMeEp ruapa. JnuHa ot
HECKOJBKMX MUJUTUMETPOB JI0 3 CM.
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Tun nrockue uepeu. [Inst 3T0ro TH-
1a XapaKTepHO YIIOMIEHHOE TEI0
BBITSHYTOM WJIM OBaJIbHOW (POPMBHI,
JIBYCTOPOHHSISI CAMMETPUS U TPU
cios kiaeTok. IMeeTcst HacTosias
LEHTpabHasl HEPBHAs CUCTEMA.
Hanpumep: nnanapus. {nuna ot
HECKOJIbKUX MUJITUMETPOB 110 He-
CKOJIbKUM CAHTUMETPOB.

Tun xkpyenvie yepgu. OueHb OobILIAs
rpyIIa, AJs NpeACTaBUTENEN Xapak-
TEPHO BBITSHYTOE LIUJIUHIPUIECKOE
TEJO C ABYCTOPOHHEN CUMMETPUEN;
Napa3sUTUPYIOT Ha PACTEHUSX U KH-
BOTHBIX WJIM CBOOOIHO >KUBYT B OY-
Be WM Boze. Hanpumep: 1) kono-
Bpatku (0,01-2,5 mm), 2) BOJIOCATUKH
(HECKOJIBKO CAHTUMETPOB), 3) ract-
potpuxu (110 1,5 Mm), HemMaTosI (710
HECKOJIbKUX MUJUIUMETPOB).

Tun mwanxu. MUKpOCKOIIUYECKHE
yepBeoOpa3HbIe OPraHU3MBbI, OOBIU-
HO MOpPCKHE, 00pa3yroline KoJo-
HuKM. O0ManaoT XapakTepHBIM Op-
raHOM JIJIsl CXBaThIBaHUS 100BIUN —
no¢podhopom, KOTOPHIN MPeACTaB-
asiet codoit U-o0pa3Hblit ps nry-
nasell, MOKPbIThIX PECHUYKAMH.
Kononuu no 10-15 cm. Hanpumep:
IUIFOMATEIIA, KPUCTATENIA.

Tun xonvuamole yepsu. CErMEHTUPO-
BaHHbIE YepBU. MIMerOT Xopouio pas-
JIMYUMYIO TOJIOBY, MUILIEBAPUTENb-
HBIU TPAKT, BTOPUUHYIO MOJIOCTH TEJIa
1 (HEKOTOPBIE BUbI) HEPACUJICHEH-
Hble npuAaTku. [luieBapuTenbHbIi
TPakKT pa3OuT Ha CIIeUATU3UPOBaH-
HbIE OT/IENbl. B mpecHbIX Bogax
OOBIYHBI IPEJICTABUTENN KIJIACCOB Ma-
JIOLIETUHKOBBIX YE€PBEH U MHUSBOK,
peXe — MHOTOLIETUHKOBBIE YEPBHU.
Hanpumep: 1) Tpy6ouHuK, 2) 105KHO-
KOHCKas NUsiBKa. /{MHa 10 HECKOJIb-

KHX CAHTHUMCTPOB.
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Tun ynenucmonoeue. CErMEHTUPO-
BaHHbBIE )KUBOTHBIE C pacUI€HEH-
HBIMU MPUJATKaMU U TBEPJIbIM XU-
TUHOBBIM MOKPOBOM; TEJIO pasjie-
JIEHO Ha TOJIOBY, I'PYb U OPIOIIKO.

Knacc pakooOpazabie. OOBIYHO
0OMTAIOT B BOJIE, UMEIOT JIBE Mapbl
aHTEHH W JIBIIAT MPU TTOMOIIU
*a0p. Hanpumep: nukmnon (1), mu-
TeHb (2), )xabpoHor (3), peuHoi
pak, OokoriaB, nadHus, apTemMus,
PaKyIIKOBBIN pavyoK, BOASTHON OC-
JUK. [{MHa OT Ioje MULIMMeTpa
JI0 HECKOJIbKUX CAaHTUMETPOB.

Kiacc naykoo6pasnsie. B3pocibie
0coOU HEe UMEIOT aHTEHH; MepBas
napa npuaaTKOB OKaHYMBAETCS
KJIeIIaMU, BTOPasi CIYKHUT YelTto-
CTSMH, @ OCTaJIbHbIE YETHIPE CIIY-
»KaT U1 Xoab0b! (aBanus). Ha-
npumep: 1) nayk-cepeOpsinka (10
1,8 cMm), 2) BoasiHOM KJiiel (10 He-
CKOJIbKUX MUJUJIUMETPOB).

Kitacc nacekomble. Camast KpynHas
rpynma >KMBOTHBIX, OOJIbIIIEH Ya-
CTBIO HA3EMHBIX. Y HUX UMEETCS
SICHO BBIpa)KEHHAs TOJIOBA C Ye-
TBIPbMS MMapaMH NPUAATKOB; K TPY-
JI TIPUKPETUISIETCS. TPU Naphl HOT U
OOBIYHO JIBE TIAPhl KPBUIHEB; HA
OprolIKe MPUIATKOB HET; JIbIIIAT
TpaxessMu. HacekoMbIx aensT Ha
24 oTpsiga, U3 KOTOPBIX B KOHTH-
HEHTAJIbHBIX BOJAX OOBIYHBI:

1) nonenkwu, 2) BECHSIHKH, 3) py-
YEWHUKH, 4) CTPEKO3BI, 5) KJIOMBI
(rpedisiK, riaaablil, BOJSHON CKOP-
MMOH Y MaJO4YHUK, [JIABT, BOJIO-
MepKa), 6) )KYKU U 7) IBYKPBLIbIE
(MyXxu, KOMaphbl, MOIIKH). [[nruHa
OT HECKOJbKUX MUJUIUMETPOB J10
10 cm.
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Tun monnrocku. Hecermentupo-
BaHHbBIE MATKOTEJIbIE JKUBOTHBIE,
TE€JI0 KOTOPBIX OOBIYHO MOKPBITO
PaKOBHUHOM U HEceT Ha OpIOIIHOM
CTOPOHE HOT'Y, COCTOSILIYIO U3 MbI-
IEYHOU TKaHU. J[pIat npu no-
MOIILIM 5ka0p, 3alMIIEHHBIX CKIIA-
KOM, 00pa3yemMoil CTeHKO Tesna —
MaHTuel. B mpecHpIX Bogax oObIY-
HbI IPEICTABUTEIIN JBYX KJIACCOB:
1) aBycTBOpUaThIe (11apoBKa, 0e3-
3y0Ka, TOPOIIHUHKA) U 2) OPIOXOHO-
rue (IpyJI0BUK, KaTyllka, OUTH-
HUs). JIMMHA OT HECKOJBKUX MUJI-
JUMETPOB 10 15 cMm.

Tun xopooesuvle. JIByCTOPOHHE CUM-
METPHUYHbIE KUBOTHBIE, UMEIOIIINE
BHYTPEHHUMN OCEBOM CKEJIET, Ka-
OepHBbIE 111eJTH, PacTOI0KEHHbIE B
00J1aCTH TJIOTKH (Y4acTO peryIupo-
BaHbI) U JOP3aJbHYIO MOy HEPB-
HYIO TPYOKY.

B npecHbIX Bogax oOBIYHBI Mpe/I-
CTaBUTENH CIEAYIOIINX KJIACCOB:

1) KocTHBIE PHIOHI (1IIyKa, CHT,
0CeTp, OBIYOK, BBIOH, T'OJIbSIH, €pIIl,
OKYHb), 2) 36MHOBO/IHbIE (JISTYIIIKA,
TPUTOH, cajamaHjpa), 3) NpecMbl-
Karouecs (yx, raatoka), 4) ITULbI
(Jaliku, YTKH, IAIUTH, TYCH, JieOe-
), 5) miekonuTatoiue (600p,
OHJIaTpa, BBIJIPa, BBIXYXO0Jb, HOPKA,
HepIa).
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