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IIPE/TUCIIOBHE

JlanHoe ydeOHOe mocoOue MOATOTOBJIEHO B COOTBETCTBUHU C MPOTrpaMMOM
crnerikypca «BoJiHbIe 3KOCHCTeMbI», KOTOPBIA pa3padoTan B MHCTUTYyTE MpUpOI0-
00yCTpoicTBa ANTAaCKOTO rOCYJapCTBEHHOTO arpapHOTO YHUBEPCUTETA U MPE/I-
Ha3HAuYeH /I CTYJIEHTOB 2-TO Kypca, oOydaronuxcs mno crnenuanbHoctu 320600
«KomIekcHoe “cnosib30BaHUE U OXpaHa BOJIHBIX pecypcoB». Kpome Toro, moco-
Orie MOXKET OBITh MOJIE3HBIM MPU U3YUYEHUHU KYPCOB «IKoJoTUs» U «[ mapoduoo-
rusi». B mocoOuu packpbIThl OCHOBHBIE MOHSITUSI MU TEPMUHBI BOJHOM SKOJIOTHH,
COJIEpKaTCsl CBENIEHMSI MO COCTaBYy, CTPYKTYype U (PYHKIIMOHUPOBAHHUIO BOJHBIX
AKOCHUCTEM, MpPUBEJEHA KpaTKas MH(opMaIusi Mo BOAHBIM OHMOpecypcaMm M aKBa-
KyJbType. [laHbl mpruMepbl OCHOBHBIX BOJIHBIX SKOCUCTEM, KPATKO OMUCAHBI BEY-
1€ MPOMBICIIOBBIE THPOOHUOHTHI.

[Tpu cocTaBneHun yueOHOro mocoOus O0JbIIas 4acTh ONPEETICHUN TepMU-
HOB mpuBejeHa Mo «bonbiiol coBerckoi sHuukKiIoneauun» (bC3, 1969-1978),
«buonornueckomy sHuukIoneandeckoMy ciopapto» (BOC, 1995) u «boapmoit
sHuukoneanu Kupunna u Medoaus» (BOKM, 2005). 3nauntenbHas 4acth ¢ak-
TUYECKON MH(OpMAlMM U WLIIOCTpAlMiA 3aMMCTBOBAaHbl M3 CTaBIIMX KJacCHUYe-
ckumu nocobuit B.U. Kanuna, C.B. T'epna «Peku, o3epa u BomoXpaHUJIHUIIA
CCCP, ux dnopa u dayna» (1961), HO. Ongyma «OcHoBbsl 3ko0noruun» (1975) u
«9komorusi» (1986), A.C. KoncrantuHoBa «OOmas ruapoduonorus» (1979,
1986), H.A. bepe3unoii «I'mapoouonorus» (1984), a Takxke APYrux HAyIHBIX W3-
JAHU U Y4eOHUKOB J1JIs BY30B.

Bripaxkato MCKpEHHIOI0 01aroJapHOCTh BCceM cOTpyaHukam JlaGopartopuu
BOAHOM 3ko0sioruu MIHCTUTYTa BOAHBIX U sKonorudeckux npodiem CO PAH u Un-
CTUTYTa MPUPOI000YyCTpoicTBAa ANTAalCKOr0 TOCYJApCTBEHHOTO arpapHOro yHHU-
BEPCUTETA, OKA3aBIIMM HEOLEHUMYIO MOMOIIb B MOJArOTOBKE 3TOr0 MOCOOUs, U
O0COOEHHO KaHAUAATy OHWOJOTHYeCKUX Hayk, jJoieHTy B.B. KupumiioBy 3a BHuMma-
TEJIbHOE MPOYTEHUE PYKOMUCH, LICHHbIE 3aMEeYaHUs U MPEJIOKEHUSI.

ABTOp Takxe OyneT OnarojgapeH 3a BCe 3aMeuaHus U MOXKeJaHUs, KOTOpble
MOXHO MPUCHLIATH 1O e-mail: bezmater @iwep.asu.ru.

J.M. beamamepnublx,
KaHAuAaT OMOJI. HAayK, JOIEHT



BBE/IEHUE

IKoj0rusi (0T rped. oikos — JOM, KUJIUIIE, MECTONPEObIBAHUE U J1020C —
CJIOBO, YU€HHE) — HayKa 00 OTHOIIEHUSX KUBBIX OPraHW3MOB U 00pa3yeMbIX UMHU
coo0IecTB MeX1y coboi u ¢ okpyxkatomen cpenoin (BIC, 1995). O6vekTamu
AKOJIOTMM MOTYT OBITh IMOIYJISIHUA OPraHU3MOB, BUJIBI, COOOIECTBA, IKOCUCTEMBI
u 6mocdepa B 1ienom (puc. 1, 2).
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Puc. 1. Ctpoenue mupa u nojaoxeHue OMOJOrHYECKUX HayK, U3yUJaroluX
pa3IMYHbIE YPOBHU €ro opranusauuu (no: Pankesuy, 1998)
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AVTIKOJIOTHA — 3k0n02ust 0p2anuimos uzyyaem:
1. I[TyTH BIMSHUS CPe/ibl HA OPraHHU3M

2. AJanTUBHYIO CIIOCOOHOCTb OPraHH3MOB

3. PUTMBI XXH3HH

4. YKuzHeHHble pOpPMbI OPraHU3MOB
5. Pounb xH3HEHHBIX HOpM OpraHu3MoB B 6uoreoieHo3ax

OBLIAA

HEM3KOJIOI' A — sxono2us nonyasyuit uzydaem:
1. CTpyKTypy M CBOMHCTBA MO IALHK
2. Ux yuyacrue B 6uoreoneHosax
3. MHoroo6pa3sue ¢GopM BHYTPHBHAOBLIX OTHOILIEHHH
4. 3aKOHOMEPHOCTH KO02IeOGaHUs YUCIIEHHOCTH
B NMOMYJIALMAX PACTEHHH ¥ )HBOTHBIX

3KOJIOrus

)

CHHIKOJIOTI' A — 3xono2un coobwecme uzyuaem:
1. )Kn3ub GMOLICHO30B M MX CTPYKTYPY

2. Ilytn hopMHPOBAHUA U B3aHMOCBS3b C GHOTOTIOM
3. Put™ xu3Hu coobuiects

EHOI'EOLIEHOJIOIHA — sxonozusa skocucmem uzyyaem:
1. CrpoeHue U CBOWCTBA 3KOCHCTEM

2. MHoroobpa3sue GpopM MEXBHAOBBIX B3aHMOCBS3EH

3. Cpenoobpa3syiolee aeiicTBHE XHUBOTO HaCeIEHHS

4. CBoeobpa3ue KpyroBopoTa BellecTB B OHOreoeHo3ax
5. MHoroo6pa3ue ecTeCTBEHHbIX H HCKYCCTBEHHBIX
6HOreoLeHo30B

COLDKOJIOTHA usyuaem c6s3u mesxicoy
YeN0BEKOM U €20 Cpedoti

Puc. 2. ITpeamet, MmeTob! U 3aauu 3Kkojoruu (mo: bymartos, 2000)

Ilepeuvlil nepuod pa3BUTHS KOJOTUHA MOXKHO BBIICIUTH OT APEBHEUIIINX Bpe-
MeH 110 1866 r., B 3TO BpeMsl MPOUCXOANIO HAKOIICHUE SMIUPUIECKUX IKOJIOTH-
yeckux 3HaHuil (PozenGepr u ap., 2000). 310 ObLT MOATOTOBUTENbHBIA MEPUO,
NEPUOJ «HAUBHOW 3KOJIOTMH», KOTJa €€ 3JIEMEHTHI MOSBISAIOTCS B TpyJax OOTaHU-
KOB, 300JI0TOB U JIPYTUX €CTECTBOUCHBITATENEH (OMpeaeseHrue SKOIOruu U 000c-
HOBAHUE €€ B KAaYECTBE CAMOCTOATEJIbHOM HAyYHOW AUCLUMIUIMHBI). XapaKTepHas
4yepTa 3TOro Mnepuoja — OTCYTCTBUE COOCTBEHHOTO MOHSTHIHOrO anmapara. DToT
NEPUOJ 3aBEPIIAETCA ONMPEAECICHUEM DKOJOTUH, KOTOpoe nain B 1866 r. Hemeukui
yueHblii DpHeT ['ekkenb. Heckonbko mo3zxe J. I'eKKelb KOHKPETU3UPOBAI 3TO MO-
HsaTUe: «...Iloa skojoruelt Mbl mojpazyMeBaeM HayKy 00 9KOHOMUHU, O JOMAIIIHEM
ObITE YKUBOTHBIX OpraHu3MoB. OHa HcClieyeT OOIIre OTHOIICHUS KUBOTHBIX KaK
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K MX HEOPraHWYeCKOH, TaK U K OPraHUYeCKOU cpelie, UX APY>KECTBEHHBIE U BPAXK-
NeOHBIe OTHOIICHHS K JAPYTHUM YKHBOTHBIM M PAacTEHUSM, C KOTOPBIMU OHH BCTY-
Har0T B NPsIMbIe M HENPSIMbIE KOHTAKThI, WJIH, OJIHAM CJIOBOM, BCE TE€ 3alyTaHHbIE
B3aMMOOTHOIIEHHUsI, KOTOpble JlapBUH yCIIOBHO 0003Ha4YMJI Kak 00pbOy 3a CyliecT-
BOBaHHUE. JTa JKOJOTHUS... 10 CUX TMOP MPEACTABIIIA TJIABHYIO COCTaBHYIO HacTh
TaK Ha3bIBAEMOU €CTECTBEHHOM UCTOPUM B OOBIYHOM CMBICJIE CJIOBA».

Bmopoii nepuoo — ¢ 1866 no 1935 r. (ompeneneHrne 3KOCUCTEMBI). DTO Tie-
puon dhopMupoBanus (HaKTOPUATBLHON IKOJIOTHH, BCKPHITUE 3aKOHOMEPHOCTEH OT-
HOIIICHUS )KUBOTHBIX UJIU PACTEHUM K pa3HOOOPa3HBIM a0UOTHYECKUM (DaKTOpaM.

Tpemuii nepuoo — ¢ 1936 r. no Hauayna 70-x rr. 3TO NEPUOJI CUHIKOJIOTHYE-
CKHUX MCCJICIOBAaHWM, KOT/Ia HA TIEPEIHUIN TUTaH BBIILIO U3YYEHUE B3aUMOOTHOIIIE-
HUU nonyJauuid B skocucTteMax. OCHOBOM METOIONOTMU CTAHOBUTCS CHUCTEMHBIN
MO/IX0/1, 0COOCHHO OYPHO B 3KOJIOTHH Pa3BUBAIOTCS MaTeMAaTHIECKHE METOIBI, TI0-
SBJISIFOTCSL PA3HOOOPA3HBIE AHATMTUYECKUE U UMHUTAIMOHHBIE MOEIHU dKOCHCTEM.
OCHOBY 3TOTO MEPHOIa COCTABIISUIIN CEMb MOJIOKEHUM:

e odopMIIeHHE PKOJIOTHHU KaK PyHIaMEHTAIbHO-TEOPETUYECKON TUCIUILIUHBI;

® [IPE/CTABJICHUE O MPEUMYIIIECTBEHHOM HaXO0X/IEHWU MTPUPOIbI B PABHOBECHH;

® CHUHAKOJOTHYECKUM MOJIXO0/I;

® [IpUMaT KOHKYPEHTHBIX OTHOIIIEHUH;

® MaJiblif «BeC» IBOJIIOIIMOHHBIX (PAKTOPOB B PA3BUTUU IKOCUCTEM;

® CTpeMJieHHE K MX Kiaccu(puKaluu (T.e. IPEACTABICHUE O TUCKPETHOCTH KO-
CHUCTEM);

® [peBaJMpPOBAHHE JCTEPMUHUPOBAHHBIX (CTPOro (GyHKUHUOHATIBHBIX) Mpea-

CTaBJICHUH O B3aHMOCBS3SX KOMIIOHEHT B 3KOCHCTEMaX.

C cepenunbl XX B. B CBS3M C YCWJIMBIIUMCS BO3JEHCTBUEM YEJIOBEKA HA MPH-
poAy sKoJyiorus npuodpena ocoboe 3HaYeHUE KaK Hay4dHas OCHOBA PallMOHAJIbHOTO
MTPUPOJIOTIONB30BAHMS M OXPAHBI KUBBIX OPTaHW3MOB, a CaM TEPMUH «IKOJOTHS» —
6onee mmpokuii cmpici. [To muenuto P. Puknedcea (1979), «...skonorus crana Ha-
CTOJIBKO TIOMYJIIPHOM, YTO TOJ €€ PYOPHKY TOJBOAST BCE UTO YTOJHO: CTPOUTENb-
CTBO OYMCTHBIX COOPYKEHHH, PETHOHAJILHOE TUIAHUPOBAHHE 3€MJIETIONB30BaHNS,
BTOPUUHYIO MepepaboTKy Oymard ¥ BbIpallUBaHUE OBOLLIECH Ha OJHUX JHILb Opra-
HUYECKUX yAoOpeHusix. Best aTa AesTeNbHOCTh, MyCTh HEOOXO0uMast, Mo OOJbIIIeH
YacTy MPEACTaBISET COOOM NPOCTO MOMNBITKU CMATYUTH TOT YJap, KOTOPbIA HaHECET
Ham [Ipupona cBoMM MPUTOBOPOM 3a Hallle BOMUIOLIEE HAPYLIEHHE €€ 3aKOHOB...».

Yemeepmulii nepuod pa3BUTHSI KJIACCUUECKON OMOJIOrHYeCKON IKOJIOTUH — C
Hagasa 70-x go cepeaunbl 80-X rr. B 3T0 Bpems cemu «Te3am» TPEThero nepuona
OBLITM MPOTUBOIOCTABIEHBI COOTBETCTBYIOIINE «aHTUTE3bI»:

® TPYJIHOCTH B BBISIBIEHUHU KaKMX-TO OOLINX 3aKOHOB Pa3BUTHUsSI COOOLIECTB;

® TIOCTOSIHHBIC HAPYIIIEHNS PABHOBECHBIX COCTOSIHU;

® BHOBb BO3POCILIMH UHTEPEC K MOMYJISIUOHHBIM UCCIAEI0BAHUSIM;

® OTKa3 OT KOHKYPEHIIMH KaK OCHOBHOTO (pakTopa hopMUpOBaHUS COOOIIECTBA;
® U3YyYEeHHE DKOCHCTEM B WX Pa3BUTUHU (BKIIIOYAs M SBOMIOIHOHHBIE (DAKTOPHI);
® [IPEBAJUPOBAHME KOHLEMLIMM KOHTUHYYMa HaJ KOHLENLHEH AUCKPETHOCTH

IKOCUCTEM;



e BO3pocIHIas PoJib CIy4ailHbIX (PaKTOPOB B OOBSICHEHUU CTPYKTYPbl U TUHAMMU-

KU KOCUCTEM.

Hakonen, namoiii nepuoo — nocneauue 15-20 mer, korga HamMeTHUIach TEH-
JeHIusl 00beIMHEHNUS TIPEICTABICHUN JEeTEPMUHUPOBAHHO-TTOMYJISIIMOHHOTO BTO-
poro mnepuoja, 1eTePMUHUPOBAHHO-CUHAIKOJOTHUYECKOTO TPETHEr0 U CTOXacTUYe-
CKO-TIOMYJISIIMOHHOTO Y€TBEPTOTO, UYTO MO3BOJSIET TOBOPUTH O Hayaje CTaHOBJIE-
HUSI UCTUHHO CUCTEMHOTO MOJX0/ia K U3YYEHHUIO PKOJIOrnYeckux oObekToB. Hau-
0oJiee ylauHbIM MIPUMEPOM TAKOTO MOJIX0/1a MOXKET CIIY>KUTh Bbleamas B 1986 r.
U niepeBenieHHas y Hac B 1989 r. kaura M. burona ¢ coaBropamu «29komnorus. Oco-
Ou, MOMYJIALIMU U COOOIIECTBA».

CoBpemMeHHas PKOJIOTHsI — 3TO KOMILUIEKCHas, OBICTPO pa3BUBAlOILAsACS HAYKa,
XapakTepusyromascs 00JbIUM KpyroM mpoOseM. CloxkHas CTPYKTypa dKOJOTUU
OMpeaeNsIeTCsl TEM, UTO OOBEKTHI €€ OTHOCATCA K OYEHb PA3HBIM YPOBHSIM OpraHU-
3alMu: OT 1enoi 6uochepsl U KPYMHBIX SKOCUCTEM 0 MOMYJSLUNNA, MPUYEM TOMY-
JSIMsL HEPEJIKO paccMaTpUBAeTCsl KaK COBOKYIHOCTh OTJIENbHBIX ocobeil. Mac-
mTadbl MPOCTPAHCTBA U BPEMEHH, B KOTOPBIX MPOUCXOIAT U3MEHEHHUs ITUX 00b-
€KTOB, U KOTOPbIE JOJIKHBI OBITh OXBAa4Y€Hbl MCCIEIOBAHUSIMU, TAaK)KE BaPbUPYIOT
Ype3BbIYAMHO IIUPOKO: OT ThICAY KUJIOMETPOB /10 METPOB U CAHTUMETPOB, OT Thi-
csiyenieTuid 10 Hexenb U cyTok. B 1970-e rr. popmupyercs axonorus yenoBeka. [1o
Mepe JABJICHUS HAa OKPYX ALY CPEAY BO3pPACTAET NPAKTUYECKOE 3HAYEHHUE KO-
Joruu, ee mpobjeMaMy IIMPOKO MHTEPECYIOTCS WHXKEHEPHI, YIPaBIEHIIbI, (HUIIO0-
codbl, COLIMOJIOTH U MHOTHE JIPYTHE CIEUATUCTHI (puc. 3).

O6uias —  I'mobanbHas INpuknanHas Oxpana
IKOJIOTUA | 3KOJIOTUs 3KOJIOrUs NMPUPOAbI
CrnenmanbHas
3KOJIOTUSA: TI'no6amsHas DKoMoTHYECKAS
XWBOTHBIX, 6e301MacHOCTh 6e30nacHOCTh
pacTeHuit U T.1. OKorornyeckas
l l 3KCNepTH3a
M OLIEHKA pUCKa
[MonynsmuonHas DKosoruyeckuit
3KOJIOTHSA DioGaniitiit MOHMUTOPUHI | DKOIOTUYECKOE
| MOHHMTODWHT HOPMMPOBaHUE
CounaneHas Mo - \
aKororHs; SOttt e
SKOJIOTHS 0
HPOIOTONB30BaHUE
geyioBeKa L v Pep

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

I'mapoduosiorus (OT TMAPO... — BOJA U OMOJIOTHA) KaK 4acTh 3KOJIOTHH H3Y-
YaeT COCTaB, CTPYKTYpY U (YHKIIMOHUPOBAHWE BOJHBIX IKOCHUCTEM, (DOKyCHPYs
CBO€ BHMMAaHHE B 3HAUYMTEILHOW MeEpe Ha UX OMOTUYECKOW COCTABIISIONICH, T.€.



BoAHOM OuonieHo3e. [loHsiTHe «cocTaB» IIMpe TMOHSATHS «BHUIIOBOH COCTaB», TaK
KAaK BKJIIOYAET B YHUCIO B3aUMOJACHCTBYIOIIMX 3JIEMEHTOB CUCTEMBI IOMHUMO TH/]I-
pPOOMOHTOB U pacxoayemble aOMOTHYECKHE PEeCcypchl, Mpexkae BCero OHOTeHHBIE
AJIEMEHTHI, Bce (POpPMBI PAaCTBOPEHHOTO M B3BELIEHHOTO MEPTBOI0 OPraHUYECKOTO
BEILIECTBA, a TAKXKE€ MUKPO3JEMEHTHl. [IoHsITHE «CTpyKTypa» paccMaTpuBaeT BCe
BU/JIbl B3aUMOJIEUCTBUI (T.€. B3AMMOOTHOILUIEHUI) MEXAY DJIEMEHTAMHU 3KOCUCTEMBI
HE3aBUCUMO OT (PM3MYECKON MPUPOJBI CBsA3ei. Pe3ynbTaTtoM B3aUMOIEUCTBUS SB-
nsieTcsl «QyHKIMOHUPOBAHUE» CUCTEMBI, T. €. U3MEHEHUE CBOMCTB U KOJIMYECTBEH-
HBIX XapaKTepUCTHK AJIeMEHTOB BO BpeMeHH (Penopos, 2004). OCHOBHBIM 00BEK-
TOM M3y4Y€HHUS THAPOOMOJIOTUU SIBISIIOTCS BOJHBIE DKOCHCTEMBI, B KOTOPBIX OHO-
TUYECKUE U a0MOTUYECKHUE DJIEMEHThI CBSI3aHbl ()YHKIIMOHAILHO B €IMHOE 1IEJ10€
Ha 0a3e KpyroBopoTa BELIECTB M TpaHCHOpPMALUU MOTOKAa 3HEPrUUh. OCHOBHBIM
METOJOM COBPEMEHHOW THIPOOHOIOTUY ABIISIETCSI CHCTEMHBIN aHAIN3 CTPYKTYPHI,
(GYHKIMM U CBSI3€H MOMYJISIMN 1 OUOIIEHO30B MEXIy OO0 U ¢ (hakTOpaMu Cpebl
oburtanus (Koxosa, 1987).

VYcioBust ’KM3HU B BOJAHOM Cpefie OINpenensorcs (QU3nKo-reorpapuueckuMu
OCOOEHHOCTSIMU BOJIOEMA, MHOTHE U3 KOTOPBIX, HAIPUMEP XUMHYECKUHA COCTaB BO-
Iibl, B OCOOCHHOCTH COCTaB OMOT€HHBIX 3JIEMEHTOB M PACTBOPEHHBIX Ta30B U UX KO-
JUYECTBO, XapaKTep NOHHBIX OTIOKEHUHN, TPO3PAYHOCTE BOABI U APYTO€, HAXOIATCS
MO/l BIMSTHUEM BOJIHBIX OPraHW3MOB M YacTO ONPENENSIOTCA MX KU3HENEATEIbHO-
cTbio. [loaTomy B TOM Mepe, B KaKOM THAPOOMOJIOrUsl M3yUYaeT 3HAUEHHUE >KU3HEH-
HBIX SIBJIEHUH B OOIICH COBOKYMHOCTH B3aMMOOOYCIIOBJICHHBIX MPOIIECCOB B BOIHOMU
cpele, OHa UMeeT OOLIME 3aaud ¢ KOMIUIEKCHBIMU reorpauyecKuMu JUCIUILIN-
HaMH — JJMMHOJIOTHEN M OKeaHoJjiorue. Ha 3ToM ypoBHE HCCIeq0OBaHUHN PEIIAIOTCA
Takue MpoOJieMbl, Kak OWoJiorHYeckas CTPYKTypa, OMOJUMHOJIOTHYECKas U Ouo-
OKEaHOJIOTMYECKasi TUMOJIOTHsI BOJIOEMOB M BOJIHBIX MaccC, 3aKOHOMEPHOCTH KPYTro-
BOpPOTA BEIECTBA, MOTOKA dHepruu u uHpopmauuu (Bunbepr, 1969—197806).

3HAUYUTETBbHOE MECTO B TMAPOOMOJIIOTHH 3aHMMAET pa3paboTKa Hay4HbIX OC-
HOB pallMOHAJIBHOM dKCIUTyaTallud OMOJOTUYECKUX PECYPCOB BOJIHOM Cpelibl, CBsI-
3aHHas ¢ 3aPOCaMHU MOPCKOTO U MPECHOBOIHOIO PHIOHOIO XO3SICTBA, MPYI0BOrO
pHIOOBOICTBA, TPOMBICTA BOAHBIX OECHO3BOHOYHBIX >KMBOTHBIX W MJIEKOMUTAIO-
X (ppI0OX03sIiCTBEHHAS, WM POMBICIIOBAs, THIPOOUOIOTH).

JpyruM HampaBlIeHUEM MPAKTUYECKOTO MPUIOKEHUS] THAPOOHOJIOTUNA U CTH-
MYJIOM €€ Pa3BUTHUS CIYKUT KOMIUIEKC OMOJOTHYE€CKUX BOIPOCOB, CBA3AHHBIX C UC-
MOJIb30BAHNEM KOHTHHEHTAJIBHBIX MOBEPXHOCTHBIX MPECHBIX BOA JJIsl TUTHEBOTO H
MPOMBIIIJIEHHOTO BOJOCHAOKEHHSI, OXPaHOU TIPUPOAHBIX BOJI OT 3arpsi3HEHUMN, U3Y-
YEHUEM MPOLIECCOB CAMOOUMILICHUS 3arps3HEHHBIX BOJl U METOJI0B OMOJIOTMYECKOM
OYUCTKHU CTOYHBIX BOJI (CaHUTapHas ruapoduonorus). Meronbl ruipoOUOIOruU rc-
IOJIB3YIOTCS [IJIs1 OLICHKU CTEIEHU 3arps3HEHUS BOIBI MO HATUYMUIO ONPENEIEHHBIX
WHAVKATOPHBIX OPTaHU3MOB (OMOJIOTrMYECKUI aHAIN3 Ka4eCTBa BOJ).

W3yuaeTcsi 3Ha4yeHUE BOJHBIX OPraHM3MOB KaK areHTOB MPOLECcca CaMOOYH-
nieHusi. CMeKHbIe BOMPOCHI, KaCAIONIUECs TJIABHBIM 00pa3oM OMOJIOTMYECKHUX I10-
MeX BOJOCHAOKEHHWIO M 3KCIUTyaTalluy cyAoB (oOpacTaHMe MUKPOOpPraHM3MaMu U
MPUKPEIIEHHBIMU KUBOTHBIMH KOPIYCOB CYJZIOB, Pa3JIMYHBIX alMaparoB U TMIPO-
TEXHUYECKUX YCTPOMCTB, TPYO U BOIOBOJOB TEIUIOBBIX AJIEKTPOCTAHIIMH, 3apacTa-
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HUE BOJOXPAHWUIUI] BOAHBIMH PACTEHUSIMU, MOBPEXKICHUE CYIOB U MOPTOBBIX CO-
OpY’KE€HUH APEBOTOYLAMHU U KaMHETOUYLIAMH), OTHOCST K TEXHUYECKOU ruApOoOH0II0-
ruu. BO3HHUKAIOT U HOBBIE 3a/1a4M; HAMPUMEp, BHISBICHUE BJIMSIHUS MJIAHKTOHA HA
MOTJIONIEHUE U pacCeUBaHUE 3BYKa — CBEJEHHUS, HEOOXOIUMBbIE THUIPOAKYCTHKAM.
WNHorna BeIIENSIOT HABUTAIMOHHYIO THIPOOUOIOTHIO, U3YUaOIIYyI0 OMOJOrUYeCKHe
MOMEXH IKCIUTyaTauuu (ota, BKIoYas OMOJIOMUHECUEHIUIO, U CEJIbCKOXO3SHCT-
BEHHYIO TUAPOOUONIOTHIO, K KOTOPOl OTHOCAT, HAPUMEP, U3YUEHUE POJHU TUIPO-
OMOHTOB B YAOOPEHHUH PUCOBBIX IMOJIEH U pa3BEICHUH PbIO B 3TUX BOJAX.

[Ipuponnsie cooOuiecTBa BOAHBIX OPraHU3MOB, COCTABIIAIONIME HACEJICHHUE
BOJIHOM Cpelibl, CTaJIM CUCTEMATUYECKH HCCIIEIOBATHCS TOJIBKO CO BTOPOM IOJIO-
BuHbl XIX B., 4TO U TIPHUBEJIO B JanbHEMIIEeM K 000COOICHUIO THAPOOUOIOTHH OT
OOTaHUKH U 300JI0TUH, U3/IaBHA 3aHATHIX U3YUCHHUEM KaK Ha3eMHBIX, TaK U BOJHBIX
opranu3moB. g dbopMmupoBaHus THAPOOUONOrMHM KaK HAyKH, UMEIOUIeH CBOM
O00OBEKT U3YUYEHHSs, CBOU METOJIbI U 3a7a4M, OOJBIIIOE 3HAUYEHNE UMENH TIEPBBIE KO-
JUYECTBEHHBIE UCCIEIOBaHMS CielIU(UUHON 1J11 BOJHOM CpeJibl )KU3HEHHOU (op-
Mbl — IJIaHKTOHA, Hayatbie B 80-¢ rr. XIX B. HemeukuM yueHbiM B. ['anzenom. Ha
npumepe Kunbckoit OyxThl OH MOKa3al HEOOXOAUMOCTh KOJIMYECTBEHHBIX CBEIE-
HUH O MJIAHKTOHE KaK MCTOYHMKE MULIHU JUIsl TPOMBICIOBBIX PHIO M OCHOBBI OMOJI0-
TUYECKO MPOAYKTUBHOCTH Mopsi. [To3qHee, HO Takke IJIaBHBIM 00pa3oM B MHTe-
pecax pa3BUTHS PHIOHOTO XO3SHMCTBA, OBIJIO HAYATO KOJTMYECTBEHHOE U3yUEeHUE Op-
raHU3MOB, OOMTAIOIIMX Ha JIHE BOAOEMOB, — OeHToca. KomuuecTBeHHBIE HCCen0-
BaHUs OCHTOCA MOTYUYUIIH O0IIee pacpoCTpaHeHUE MOCIIe TOro, KaKk ObUIU MpHUMe-
HEHbI MPUOOPBI AJsl B3ATHSI NMpoO — JHOYEpIaTead, BIEPBbIE MPEIIOKEHHBIE B
1911 r. pyst Mopckux uccnenoBanui aatckuM yu€HbiM K. Tlerepcenom u nmst npe-
CHOBOJIHBIX — MIBEACKUM YUEHBIM C. DKMaHOM.

Camoe HIHMPOKOE pacrnpoOCTPaHEHUE B THAPOOMOJIOTUU TONYUYUIN KOJUYECT-
BEHHBIE METOJIbl MCCIIEIOBAHUSI TMPUPOJHBIX COOOIIECTB BOJHBIX OPraHU3MOB,
CIIyXalue Il ONpeAeNICHUs] YUCIEHHOCTH (IUIOTHOCTH) OCOOEH OTIENbHBIX BHU-
OB M UX Ouomacchl. [{s 3TOH 1lenM NPUMEHSIOT MHOTHE CHeluaibHble THAPO-
OWoJIOTHYECKHEe MPUOOPHI: TUTAHKTOHHBIE CETH, MIAHKTOHOYJOBHTENH, TUIAHKTO-
HOYEpIaTeNu, THOUEPHATENN PA3IUYHBIX KOHCTPYKUMA U 1p. (puc. 4).

[lepBblil MpeMMyIIECTBEHHO (PIOPUCTHUECKUH, (DayHUCTUYECKHH U Ouoreo-
rpauuecKuil dTan UCCaeA0BaHMM M0 THAPOOUOIOTMH CBSI3aH C HEOOXOJIUMOCTHIO
W3YUYEHHs] BUJOBOIO COCTAaBa M PACIpPENEIECHUs HACEICHHUS MOPEH U BHYTPEHHUX
BOJ. JTa 3aJ1a4a, B OCOOEHHOCTHU MO OTHONIIEHUIO K MEHEE U3yUEHHBIM paiilOHaM U
CUCTEMAaTUYECKUM TpyIIaM OpPraHU3MOB, JI0 CHUX TOp HE MoTepsjia CBOEro 3Haue-
HUs. BeinonHeHa orpoMHasi paboTa MO M3YUYEHUIO COCTaBa HACEJIEHHUSI MPECHBIX
BOJ U Mopeil. Martepuanbl cOOMpaIuch IIaBHBIM 00pa3oM BO BpeMs IKCIEIULIMMN.
Briparomieecs 3HaueHuE MMeENa aHTJIMKACKAs MOpCKas dKCIenuiusa Ha cyaHe Ye-
nenpxep (1872—-1876 1r.), MOJOXKUBILAS HAYal0 M3YUYEHHIO JKM3HU Ha OOJBIIMX
rnyOunax. Haunnas ¢ nocnenneit uerseptu XIX B., BO MHOTHX CTpaHax yuypexja-
JIMCh MOPCKHME U TMPECHOBOJHbIC OMOJOTMYECKHUE CTaHIMU, YTO CO3/aJ0 HOBbBIE
BO3MOYKHOCTH [IJIs1 YITYONEHHBIX KPYTJIOTOJAMYHBIX THAPOOMOJOTHUYECKUX HCCIIe-
noBaHui. CoBpeMeHHasi TUAPOOHOIOTUS MIUPOKO UCMOJB3YET KaK IKCIIETUIIUOH-
HbIC, TaK U YIIIyOJIEHHBIE CTAIMOHAPHBIE UCCIICIOBAHNUS.
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Puc. 4. Opynus coopa
OeHTOCa U TUIAHKTOHA
(mo: Yepronpyn, Yep-
Tonpyn, 2003):

1 — ckpebok;
2 — 3aKHAJIHAsI TPEYTOJIb-
Has Jipara;

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

4 — xadyecTBEHHAs
IUIAHKTOHHAS CETh
Amnreiina;

5 — KoJIMYeCTBEHHas
IUTAaHKTOHHAS CETh
Jxenu;

6 — IIIAaHKTOHHBINA CavY0K

JInst pa3BUTHS PECHOBOIHOW THAPOOMOJIOTUY OOJIBIIOE 3HAYEHUE UMEJTU Pa-
6otel B.M. Apnonbau, A.JI. benunra, I'.lO. Bepemaruna, B.H. Boponkoga,
B.1. XKanmuna, C.I'. JlenueBoi1, B.M. PsuioBa, /I.0. CBUpEHKO U MHOTUX JPYTHX,
a Takke uccienoBanusi, nposenéuneie B 20-30-x rr. XX B. Ha KocuHckoit u ['ny-
6oko03épckoit Ouocranuusax mnox MockBoi (JI.JI. Poccomumo, C.H. Ky3Henos,
I'.I". Bun6epr, E.B. bopyukuii, I'.C. Kap3unkun u ap.), 6aiikaabCckoil OMOCTaHIIUU
Hpkyrtckoro ynusepcuteta (M.M. KoxoB). Emé B Hauane XX B. B MOPCKUX Hayu-
HO-TIPOMBICTOBBIX 3Kcnenuiuax H.M. Kaunosuua, B paborax C.A. 3epHOBa U
K.M. Jleptoruna ObuIM 3aJI0K€HBI OCHOBBI POCCHUMCKHUX MOPCKUX THAPOOMOSIOTH-
YECKUX MCCIIeNOBaHUM. B COBETCKOE BpeMsi OHU MOJYUYUIIM CaMO€ IIIMPOKOE pPa3BU-
THE, HaunHas ¢ paboT mo u3ydeHuro bapeniera Mopsi, MPOBEAEHHBIX MO PYKOBO-
ncteoM M.U. Mecsuesa u JI.A. 3enkeBuua B 20-e rr. [naBydyum MOpCKUM Hayd-
HBIM MHCTUTYTOM, CO3/1aHHbIM B 1921 1. bosibmme 1OCTHXKEHUS POCCUUCKUAX MOP-
CKHMX TuApoOuojoruueckux uccienopanuii (¢ yuactuem B.I'. boroposa, B.A. Bo-
nsaauukoro, E.®. I'ypesnoou, [1.U. YcauéBa, A.A. lllopeiruna, B.A. SlmHoBa u
np.), 06o6ménnsie B kHure JI.A. 3enkeBuua (1963), monb3yroTcsi MUPOBBIM TPU-
3HaHHEM (puc. S).

11



Axanemuk BOP Axanemunxk KHUITTOBUY Unen-koppecnonnent AH

Kapsn MakcumoBuu Huxonaih MuxaitnoBuu APHOJIBJIN Baagumup
(Kapa OpHcr), hon (1862-1939 rr.) MuTtpodanoBuu
(1792—-1876 1r.) (1871-1924 1r.)

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

Unen-koppecnionnenTr AH  Unen-koppecnonnent AH Akanemuk AJIMMOB
HUKOJIbCKUI BUHBEPT Aunekcanap denoposud
['eopruit BacunbeBuy I'eopruii ['eopruesny (r.p. 1933)
(1910-1977 rr.) (1905-1987 rr.)

Puc. 5. OteuecTBeHHbIE YUEHBIE — JEHCTBUTEIBHBIE (aKaIEMUKH ), TOYETHBIE YJICHBI
U 4JieHbI-koppecnoHaeHTsl Akanemuii Hayk Poccun u CCCP, BHectie HanOob-
W BKJIAJ B UCCIIEIOBaHNUE BOJHBIX dKocucTeM Poccuu (Ppoto mo: www.ras.ru)

12



[To mepe HakomIeHHs CBEEHUI O COCTABE HACEJIEHHS Pa3HbIX BOJOEMOB BHU-
MaHHe OBbLIO HalpaBJIEHO Ha BHISICHEHHE YKOJOTHYECKUX YCIOBUN (HOPMUPOBAHUS
onpeaenéHHbIX OMOLIEHO30B U OOUTAHUSI OTAEIbHBIX BUIOB BOJHBIX OPTraHU3MOB.

B ruapoOuosioru MHOTO BHUMAaHMS YJIETSIE€TCS Pa3BUTHIO MPEACTABICHUHN O
3HAYE€HUU OMOJIOTUYECKUX SIBICHHUM Uil KiacCU(DUKAIMU MPUPOIHBIX BOJ, TEOPUHU
OMOJIOrMYECKON MPOTYKTUBHOCTH, 3aKOHOMEPHOCTSIM OMOTHYECKOTO KPYyroBOpoTa
BEIECTB M TTOTOKA YHEPTHH B BOJHBIX COOOIIECTBAX.

Ha ouepenu ruapoOMOIOrMYE€CKUX HMCCIIEOBAHUN CTOUT BBISICHEHHUE (DYHK-
HMOHAJIBHOIO 3HAYEHUs BOJHBIX OPraHM3MOB B MPOTEKAIOWIKUX B BOAHOWU cpene
npolieccax, YTo HEOOXOIUMO JJisl YIIpaBJIeHUs] OMOIOTMYECKON MPOAYKTUBHOCTHIO
U MPOIIECCAaMU CAMOOYHMILICHHUS U JIsl PAllMOHAIBHOTO UCTIOJIb30BaHUSI OMOJIOTHYe-
CKHX pecypcoB. @yHKIHOHAIbHbIE OCOOCHHOCTH BOJHBIX OPraHW3MOB MOT'YT ObITh
BBISICHEHBI TOJILKO C TMOMOIIBIO IKCIIEPUMEHTATIBHBIX HMCCIeI0BaHUN OOMEeHa Be-
LIECTB, POCTa, MUTAHUS U XHUMHUYECKOIO COCTaBa BOAHBIX OpraHuM3MoOB. /[lns pa3Bu-
THS 3TOTO HANpaBJIeHUs HCCIEAOBaHWM OOJbllIOe 3HAYeHHWEe HMeNIu padoThI
H.C. I'aesckoii, B.C. UBneBa, C.H. CkagoBckoro.

Petienue psana rugpoOuoIoruueckux BOMPOCOB HEPEJKO TpeOyeT hcclieJ0Ba-
HUU Ha CaMbIX Pa3HbIX YPOBHSX — OT MOJIEKYJISIPHOTO, KJIETOYHOTO U OpraHU3MeEH-
HOT'0 /IO MONYJIAIIMOHHOTO U OMolieHoTHYecKoro. Hanpumep, npyv BbIICHEHUU NPU-
YUH YPEe3MEPHOro pa3BUTHUs (DUTOIJIAHKTOHA («IIBETEHHUS BOJBI») HEOOXOJIUMO
MPUHUMATh BO BHUMAaHUE, C OJIHOM CTOPOHBI, B3aUMOJEHCTBUE Pa3HbIX BUIOB BO-
JIOpOCie 1 MUKPOOOB uepe3 BhieIsieMbIe B BOIY Crield(DuuecKkrue MEeTaOOIUTHI, C
JIPYTO — KPyTOBOPOT OMOTEHHBIX DJIEMEHTOB (a30T, (ochop U 1p.), 3aBUCAIITNHN OT
CBOMCTB BO/I0EMa B 1IE€JIOM M OT CTOKA C €r0 BOJOCOOPHOM TJIOIIA/IN.

3aKOHOMEpPHAsl B3aMMO3aBUCUMOCTh BCEX SIBJIEHUU B BOJOEME, SIBISIOLLIEMCS
LEJOCTHBIM TPUPOJIHBIM O0BEKTOM, Oblla MOAUYEpKHYTa B KoHIe XIX — Hauaie
XX B. B KJIacCHYECKHX padoTax mBennapckoro aumuonora @©. ®opens. B 20-x rr.
XX B. A. Tuneman (I'epmanus) u 3. Hayman (IlIBenust) mokasanu BO3MOKHOCTh
nojapazaeneHus: 03€p, Kak U JPyrux BOJOEMOB, HA OHMOIMMHOIOTHYECKUE THIIBI
(omuroTpoHbId, ME30TPOGHBIN, 3BTOTPOPHBINA, aucTpodubld U ap.). [Ipodaema
TUIIOJIOTHH U KJacCU(pUKAIIMU MPUPOIHBIX BOJ TPOJIOJKAET pa3padaThiBaThCS.

Bonbmiasi cnoXHOCTh M Pa3sHOPOJHOCTh MPUPOIHBIX SIBICHHWH, C KOTOPBIMHU
HUMEET J1eJI0 TUAPOOUOJIOTHS, MPUBEIIA K UCTIOAb30BAHUI0 MHOIMX METO/IOB MCCIIE-
JIOBaHUS, HATIPUMEDP: PATUOYTIAEPOIHBIN METO U3MEPEHHUS] UHTEHCUBHOCTH (DOTO-
CUHTE3a IJIAHKTOHA, NpeajiokKeHHbId naTckuM yuéHeiM E. Creman-Hunbconom, ¢
MOMOIIbI0 KOTOPOTO YK€ MOJIYyYEHbI JaHHbIE, TTO3BOJISIONIUE CYIUTh O MEPBUYHON
MPOAYKIIMM OKeaHa W Tuapocdepsl B MEIOM; CHEKTPOHOTOMETPUUECKHE METOIbI
oTipesieNieHus coJiepykanus XJaopoduiia B TUIAHKTOHE; METOJIbI U3yUEHHUs POJTU BOJI-
HeIX Oaktepuii (D.JI. Ucayenko, B.C. bytkesuu, A.C. Pazymo, C.M. Ky3Hernos,
10.1. Copokun). [Ipy MOPCKMX M HEKOTOPBIX MPECHOBOJHBIX HUCCIETOBAHUSIX OT-
00p npo6 u HaOIIOACHHUS BEIYTCS ¢ TOMOIIBIO aKBAJIAHTUCTOB, HA OOJIBIINX TITyOH-
HaxX TMpUMEHsIeTCS TOJBOAHOE TelieBHIeHUuE M ¢oTorpadupoBaHue, ¢ MOMOUIBIO
HXOJIOTOB MPOCIEKUBAETCS PACIIPEIEIEHUE BOAHBIX OPraHM3MOB; HOBeHIINE (Hr3u-
YECKUE METO/Ibl UCTIONb3YIOTCS JJIsl U3YUeHHsI OMOIIOMUHECLICHLIUY B MITyOMHaX MO-
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ps, I8 NOHUMAaHUS B3aUMOCBA3M NPOLECCOB, MAYIIMX B BOJAHBIX JKOCHUCTEMAX,
MIPUBJICKAETCA METOI MATEMATHUYECKOTO MOAEIUPOBAHUs, MPUMEHSIOTCS DOBM.

Jlis ruapobuonoruu, ocodbeHHo B Poccru, XxapakTepHO BO3pacTarolIee BIIHsI-
HUE TEOPETHUYECKHUX MCCIEAOBAHUNA Ha pELICHHE BOIMPOCOB HEMOCPEACTBEHHO
PAKTUYECKOTrO 3HaueHus. ['MapoOronornueckue 3HaHus U METOJIbI IIUPOKO HC-
NOJIB3YIOTCS JIJIs1 OLIEHKM KOPMOBOM 0a3bl BOIOEMOB KaK OCHOBbI MX PhIOOMPOAYK-
TUBHOCTH, TIPH MPOMBICIIOBOH pa3BeKe, MPH phIOOpa3BEICHHUH.

VYenexu ruapoOUoNorud no3BoJWId NTPUMEHITh aKTUBHBIE METOJIbl BO3/EH-
CTBHUSI Ha OMOJIOTMYECKYIO MPOAYKTUBHOCTh BOJAOEMOB. B mpenBoeHHbIE TO/IbI IO
pykoBoacTtBoM JILA. 3eHKeBHUYA MPOBEAEH IKCIEPUMEHT MO OOOralleHHI0 JOHHOM
¢daynsl Kacnuiickoro Mops, KyJa Obl1 BCelI€H MHOIOLIETUHKOBBIN Ye€pBb HEpEuc,
KOTOPBI UTPAET BAXKHYIO POJIb B TUTAHUM OCETPOBBIX PHIO. YCIENIHO MPOBEACHA
aKKJIMMaTH3alyds KOPMOBBIX OPraHW3MOB, TJaBHBIM 00pa3oM pakooOpa3HbIX, BO
MHOTMX BOJOXPAaHWIMILAX M HEKOTOPBIX 03&pax, Hampumep B 03. banxam. B pe-
3yJbTaTe TUAPOOUOIIOTMYECKUX HUCCIEAOBAaHUMN MPEII0KEeHbl HOBbIE METOMABI MO-
BBIIIIEHUS] PIOONPOIYKTUBHOCTH MPYJIOB MyTEM BHECEHUS] MUHEPAJIbHBIX ya00pe-
HUH, KOTOpbIE BOILIM B MPAKTUKY IPYIOBOrO PHIOOBOJCTBA U CYUIECTBEHHO CIIO-
coOCTBOBAJIM TOBBIMICHUIO €r0 MPOU3BOAMTENHbHOCTH. B oOnactu caHuTapHOM
rUAPOOUOIIOTUN PA3BEPTHIBAETCS U3YUEHHUE BIIMSIHUSI HA BOJIHbBIE OPraHU3Mbl U MX
co00I11ecTBa TOKCUYECKHUX BEIIECTB MPOMBIIIJIEHHBIX CTOKOB, MeXaHW3Ma OUO0JI0-
TUYECKOI0 CaMOOYHMIIECHUS! BOJ M APYTHX BOIIPOCOB, OTHOCSIIMXCA K AKTYaJIbHOMN
npobsieMe obecredeHusl pacTyluX MNOTpeOHOCTEH desoBeuecTBa B YUCTOW BOjE
(BunbGepr, 1969-19786).

Ha BHyTpeHHux Bomoémax Poccuu ruppoOHOIOrHYECKHE UCCIIENOBAHMS Be-
nytcst UactutyTOM Ouonoruu BHyTpeHHUX BoJ PAH, JIuMHONMOrM4ecKUM MHCTH-
tytom CO PAH, l'ocygapCTBEHHBIM Hay4YHO-HUCCIENOBATEIBCKUM HHCTUTYTOM
03épHo-peunoro xo3giictea (I'ocHHUOPX), 3oonoruueckum unHctutyroM PAH,
yHuBepcutetaMu (MockoBckuM, CapaToBckuM, pKyTCKUM U Ap.) U APYTUMH y4-
pexnaenusimu. MccneqoBanusiMu 10 MOPCKOM THUAPOOHOSIIOTUHM B IIMPOKUX Mac-
mrabax 3aHumarotTcs Mucrutyt okeanonorun PAH, Bceepoccuiickuih HayuyHO-
HCCTIEIOBAaTEIbCKU HHCTUTYT PBHIOHOTO X03siicTBa M okeaHorpaduu (BHUPO) u
ero OacceliHoBble UHCTUTYThL: Tuxookeanckuit (TMHPO) Bo Biagusocroke, Ilo-
asipubiii (IIMHPO) B Mypmancke, Atnantudeckuil (AtnantHUPO) B Kanuuun-
rpazne, 3oonorndyeckuid MHCTUTYT PAH, yHuBepcuteTsl (Hampumep MOCKOBCKHH,
JlenuHrpaackui) u ap.

B Aunraiickom Kpae ruapoOHOJOTHYECKHE MCCIENOBAHUS NOCTOSHHO MPOBO-
nsatcss B Jlaboparopun BOAHOW 3KoJOrMM MHCTUTYTa BOIHBIX M 3KOJIOTMYECKHX
npobaem Cubupckoro oraenenus Poccuiickoil akagemuun Hayk, Antaiickom HUU
BOJIHBIX OHOpECypcoB M akBakyJbTypbl (Anrtaiickuii pumman «DI'YII T'ocprio-
LEHTP») U Ha OMOJIOrMUecKOM (aKysbrere ANTaliCKOro roCyHMBEPCUTETA.

W3 MexayHapoIHbIX OpraHu3aluil HauOoJblliee 3HauY€HUe 1Jid TUAPOOHOI0-
Uy UMeroT: co3aanHbii B 1902 1. [ToCcTOSTHHBIN MEXIyHApOAHBIM COBET MO U3yye-
Huto mops (r. Konenraren), uzgatomuii Journal du Conseil (¢ 1926 r.), MexayHa-
poaHas accoluauys JUMHOJOIOB, CyllecTBytomas ¢ 1922 r. u perynspHo CO3bI-
BAIOIasl KOHTPECCHI JIMMHOJIOTOB.
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Crapedmvii MeXAyHapOIHbIA TuApoOHosorudeckuii xypHan Archiv fur
Hydrobiologie n3naerca ¢ 1906 r. Beixonut takxke Internationale Revue der ge-
samten Hydrobiologie und Hydrographies (¢ 1908 r.). C 1956 r. B CIIIA u3naércs
MexayHapoaHslil xKypHal Limnology and Oceanography. Bosbiioil aBTOpUTET
umeert xxypHan Hydrobiologia, BeilyckaeMblii U31aTEIBCTBOM Springer.

B Poccun OCHOBHBIM KypHAjIOM MO TUIPOOUOTIOTUU KOHTUHEHTAJIBHBIX BOJ
SIBJISIETCST «bHOJIOTHS BHYTPEHHUX BOJI», U3JaBaeMblii Poccuiickoi akaaeMuen Ha-
yK, panee, B CCCP, TakuMm cuuTalcs u3gaBaembii Ha YkpauHe «I uupoouosioruyue-
CKHUH XKypHal».



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

JdkocucremMa (0T rped. oikos — KUATUIIE, MECTONPEObIBAHUE W CHUCTEMA) —
€IMHBIA MPUPOJHBIN KOMIUIEKC, 00pa30BaHHbBIN KUBBIMU OpraHU3MaMH U CPEJloi
ux oOutaHus (atMocdepa, MoyBa, BOAOEM M T.I.), B KOTOPOM JKUBBIE U KOCHbBIE
KOMIIOHEHTHI CBs3aHbl MEXIy co00il oOMeHOM BellecTBa W 3Hepruu. Ilonstue
HKOCUCTEMA MPUMEHSETCS K IPUPOIHBIM O0BEKTaM Pa3IMYHON CII0)KHOCTH U pa3-
MEpOB: OKeaH WM HeOOJbIION MpyJ, Tailra WM Y4acTOK Oepe30oBOi polu
(puc. 6). B pyccKOsI3bIYHOM M HEMELKOW JIMTepaType PpaclpoOCTPaHEH TEPMUH
«OuoreoneHo3» (0T rped. bios — XKU3Hb U koinos — 0OIIMI) — OTHOPOAHBIN yua-
CTOK 36MHOU MOBEPXHOCTH C OMPEEICHHBIM COCTABOM KUBBIX (OMOLIEHO3) U KOC-
HBIX (MPU3EMHBIN ClION aTMOc(hephl, COJTHEYHAs SHEPTHUsI, TOYBA U Ap.) KOMIIOHEH-
TOB U JUHAMUYECKUM B3aUMOJICHCTBUEM MEXIY HUMU (OOMEH BELIECTBOM U HEP-
rueit). TepMuH «OuoreoieHo3», kotopeii npeaioxuia B.H. Cykaues, gacTo ynot-
pedasieTcss Kak CHHOHUM TepMHUHA «3KocucTemMa». HekoTopelie yueHble paccMaTpu-
BalOT OMOTreoleHO3 B KaueCcTBE MeNbYailliell eAMHULbI JIaHamadTa — 3IeMeHTap-
Horo JsanamadTa, win pauun ([lepensman, 1977).

2KOCHUCTEMbI
HazemHbie M
W ecHoBOAHBIe MoDpcku
(6romsi) p = opckue
—» TYHApa NoTuveckue: L)) OTKDLITbLIl OKeaH
-~ (nenarm4eckas)
> Taiira | pexw |
pydsu ¥ Ap. || npuGpexHbie
soaul iensda
|| WupokonucTeeH- 2
eHTU4ecKue: E
Hble neca yec [P
| Ozepa anBennuHra
L crenum ! oy — — — 1 %
—sonoXpanunnma || L2STyapum
—# NYCTLIHK
| 5| TyBOKOBOAHLIE
pudTOBLIE 3CHLI
CaBaHHb! 3abonoyeHubie
yroasa:
L il N 6onora
P e S e o
6onoTKCcThia Nneca

Puc. 6. OcHOBHBIE THIIBI MPUPOAHBIX SIKOCUCTEM (TI0: BpoHckuit, 1996)
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TepmuH «3K0cUcTEMa» ObLT IpeasioxkeH B 1935 r. BUAHBIM aHTJIMUCKUM DKO-
norom-0otanukoM A. TeHcnu 11 0003HAUEHHS €CTECTBEHHOTO KOMIUIEKCA KH-
BbIX OpPraHuW3MOB U (PU3UUECKOM cpefibl, B KOTOPO OHM oOuTaroT. OJHAKO UCClie-
JIOBaHHUsI, KOTOPBIE C MOJHBIM OCHOBAHMEM MOYKHO Ha3BAaThb SKOCHCTEMHBIMU, Ha-
YaJiid MPOBOJIUTHCS 3HAUYUTEIHLHO PaHbIIEe, U OECCTIOPHBIMU JIUJEPAMH 3/1€Ch ObLIH
ruapoouonoru. ['uapodbuosorus, a 0COOEHHO JUMHOJIOTHUSI C CAMOTO Hauaja OblIn
KOMILUIEKCHBIMUA HayKaMu, UIMEBIIUMH JIETIO Cpa3y CO MHOTUMH KUBBIMU OpraHU3-
MaMU ¥ ¢ UX cpefoi obutanus. M3ydanuch mpu 3TOM HE TOJIBKO B3aUMOCHCTBUS
OpPraHU3MOB, HE TOJIBKO MX 3aBUCUMOCTb OT CpPElbl, HO M, YTO HE MEHEE BaXKHO, —
BJIMSIHUE CaMUX OPTraHU3MOB Ha (PU3UYECKYIO cpeny (puc. 7).

Haos00HsIt
cAcU
do3oyxa
Booran
macea \
Xubomuoe
Pumayenos HaceneUe
Mukgodioe
Racenenue
Puc. 7. [IpuHuunuanpHas cxema
IpyrmoBsie pHHBI COCTaBa U BHYTPEHHEU CTPYKTYPhI
Bode 2pyHm TUIIOBOM BOJHOMN DKOCHUCTEMBI

(mo: ®enopos, ['mapmanos, 1980)

Hepenko o0beKkTOM HCCAEAOBAHUNM ISl JIMMHOJIOTOB OBbLI LENbIA BOJOEM, B
KOTOpPOM (pU3MUecKHre, XUMUYECKHE U OMOJOTHYECKUE TPOLECCHl TECHEUIIUM 00-
pa3oM B3aMMOCBSI3aHBL. YK€ B caMOM Hadasie XX B. aMEPUKAHCKUN JIMMHOJIOT
DO. bep/uk ¢ MOMOLIBIO CTPOTHX KOJUYECTBEHHBIX METOJOB M3YyYaeT «JbIXaHUE
03€p» — CE30HHYI0 TMHAMUKY COJEP’KaHUS B BOJE PACTBOPEHHOTO KUCIOPOAA, KO-
TOpasi 3aBUCUT Kak OT IMPOLIECCOB MepeMelInBaHus BOAHONW macchl U nuddy3un
KHUCJIOpOJA U3 BO3[lyXa, TaK U OT )KU3HEAEITENBbHOCTH Oprann3MoB. CylIeCTBEHHO,
YTO CPEIH MOCIEAHNUX KaK MPOU3BOAUTENN KACIOPOAa (IIJIAHKTOHHBIE BOJAOPOCIIHN),
Tak ¥ ero norpedburenu (6OJIBIIMHCTBO OaKkTepHil U Bce kuBOTHBIE). B 1930-x rT.
00JIbIlIKME YCIIEXH B U3yUYEHUU KPYrOBOPOTa BEILIECTBA U TpaHC(HOpMalLlUU SHEPTUU
ObLIM TOCTUTHYTHI B Poccun Ha KocuHCKOM AMMHOIOrMYecKoi ctaHuuu noj Mo-
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CKBOM. Bosrnasisn cranuuio B 910 Bpems JIJI. Pocconnmo, npennoxuBmivi Tak
Ha3bIBa€MbIH «OaIaHCOBBIM MOAXOI», YACISIOMMN OCHOBHOE BHUMaHUE KPYTrOBO-
pPOTY BellIeCTB M TpaHChOpMAaIlU SHEPruu. B paMkax 3Toro mojaxoja Hadaja CBOU
UCCIeIOBaHUsI TIEPBUYHON MPOIYKIMHU (T.€. CO3/]aHUs aBTOTpodaMu OpraHudecKo-
ro BeuiectBa) u ['.I'. BunOepr, ucnosib3yss METOJl «TEMHbBIX U CBETJIBIX CKJISTHOK».
CyTb €ro B TOM, UYTO O KOJMYECTBE 0Opa3oBaBlIerocs npu (HOTOCHHTE3€ OpraHuye-
CKOI'0 BEUIECTBA CYJIAT MO KOJUYECTBY BBIICIUBILETrOCs KUCIOPOAA.

Chnycts Tpu Toja aHaJOTUYHbIe M3MepeHHUs ObLIu ocyiecTBieHsl B CIIIA
I'.A. Paiinu. Maunuatopom 3tux pabot Ol Jk. XaTUMHCOH, KOTOPBIM CBOMMU
COOCTBEHHBIMU MCCIIEJIOBAHUSIMHU, & TAKXKE TOPsiUeil MOIeP>KKOW HaYMHAHUNA MHO-
UX TaJAHTJIMBBIX MOJIOABIX YUYEHBIX OKa3aJl 3HAYUTEIbHOE BIMSIHUE HA PAa3BUTHE
sKoj0ruU (0COOEHHO JUMHONOrUuKM) He Toabko B CHIA, Ho u Bo Bcem mupe. K co-
AJIEHUIO, B HACTOAILEE BpeMs ATOT MOJAXOJ Ha MPAKTUKE MCIOJIb3YETCs KpaiHe
penko. I'maBHas mMpuUYHMHA CBEPTHIBAHHS 0aJaHCOBO-YHEPreTHYECKHX HCCIEIOBa-
HUN 00ycCIOBI€HA KpalHEH CI0KHOCTBhIO OOBEIMHEHUSI B pAMKAX OJTHOTO MPOEKTa
yCWJIMA OOJIBIIIOTO YMCJIa CHEIUATMCTOB PAa3HOTO MPOQuIisl, a TAKKe JJIUTEIbHO-
CTBIO U TPYIOEMKOCTBIO Takux uccienoanuil (Kpsuios, 2002). Otu uccinenona-
HUSL UMENM OOJIbIIIOEe 3HaUY€HHE B MOHMMAHMM Mpoliecca aHTPOIOTeHHOrO0 3BTPO-
¢bupoBaHUs 03ep U pa3pabOTKe METOJ0B BOCCTAHOBJIEHHUS UX IKOCUCTEM (XeHIep-
con-Cemiepc, Mapkiiern, 1990; SamonacoH, 1998).

B kauecTBe mpumepa pacCMOTPUM IKOCUCTEMY MPYJa, KOTOPYIO MOXKHO Mpe/i-
CTaBUTh B BUJIE CJAEAYIOLIUX OCHOBHBIX KOMITIOHEHTOB (OnyM, 1975, puc. 8).

e AOMOTHYECKHE KOMIIOHEHTBI (OKpYXarIas cpesa). ITO OCHOBHBIE OpraHu-
YECKUE U HEOPraHMYeCKue COEIMHEHUs (BOJa, YIJEKHUCIIOTa, KUCIOPO/l, Kajlb-
uui, a3otHble U (pochopHbie COM, AMUHOKHUCIOTHI, TYMUHOBBIE KHUCIOTHI U
T.J.), @& TAK)KE pa3JIMuHbIe BUJbI DHEPTrUid W U3Iy4YeHU (TEMI0BOE, CBETOBOE,
ynbTpadroaIeTOBOE, paauanMoHHoe U 1p.). HeOonbinas dacTb HEOOXOIUMBIX
JUISl JKA3HU 3JIEMEHTOB MUTAHUST HAaXOJWUTCS B PAacTBOPE UM HEMOCPE/ICTBEHHO
JIOCTYIHA OpraHu3Mam, HO 3HaYUTENbHO 00Jiblliee KOJMYECTBO UX 3aKIOUEHO B
NpoAyKTax paspyuieHusi (0COOEHHO B JOHHBIX OTJIOKEHHUSIX), a TAKIKE B CAaMUX
opranu3mMax. CKOpOCTh Mepexo/ia MUTATEIbHBIX BEIIECTB B PacTBOp, MOCTYI-
JIEHHE COJIHEYHOM DHEPruu, a TaK)Ke TeMIePaTypPHbIE LIUKIIbI, JJIMHA JHS U JAPY-
rMe KJIMMaTUYeCKHUE PEXHUMbI — TAKOBBI BaKHEWIIIME MPOIIECCHI, PETYIUPYIO-
II[M€ HUHTEHCUBHOCTh (DYHKIIMOHUPOBAHUS IKOCHCTEMBI.

e [Ipoayuentnbl (aBTOTpOdBI, B OCHOBHOM (oToTpods). B mpymy moryT ObITh
MPOAYLEHTHl JABYX TIJaBHBIX THUIIOB: a) YKOPEHSIOIIMECS WM KpYIHBIE Tla-
BaIOIIME PACTEHUs, OOBIYHO OOUTAIOIIINE TOJIBKO HAa MEIKOBOJIbE (MAaKpOpUTHI),
u 0) MeJIKue IMUIaBalollie pacTeHHsl, OOBIYHO BOJOPOCIH, Ha3bIBaEMbIE (PUTO-
MJIAHKTOHOM, KOTOPBIE PACIPOCTPAHEHBI B TOJIIIE BOJIbI Ha TJIyOHMHE MPOHUKHO-
BeHUs cBeTa. [lpu n3006mmMu QUTONIAHKTOHA B BOJIE OHA MPUHUMAET 3€JICHO-
BaThIl LIBET; B APYIUX CIy4asX MPOIYLUEHThl HE 3aMETHBI CIy4yalHOMY HaAOJIIO-
JaTesI0, U HECTICLIMAIUCT HE MOoA03peBaeT 00 UX NMPUCYTCTBUHU. TeM He MeHee B
OTHOCHTENNBHO OONbIINX IIyOOKHX HpyJdaxX M o3epax (Kak M B OKeaHe) (uro-
MJIAHKTOH WrpaeT OOJBIIYI0 POJjb B OOECIEUEHUH SKOCHUCTEMbl MUIIEH, deM
MPUKPEIICHHbIE PACTCHHUSL.
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e Koncymentnl, uiu ¢arorpodni (rereporpodsni). K 3Toit rpymnme oTHOCATCS
KUBOTHbIE (JINUMHKM HACEKOMBIX, pakooOpa3Hble, pblObl). [lepBuuHbBIE KOHCY-
MEHTHI (PaCTUTEIbHOSIHBIE) MUTAOTCS HEMOCPEACTBEHHO KUBBIMUA PACTEHHUSIMU
WIM PACTUTEIBHBIMU OCTaTKAMH U MOAPA3IAEISIIOTCS HA JBA TUIA: 300IUIAHKTOH
(KUBOTHBIH MJIAHKTOH) ¥ 3000€HTOC (IOHHBIE (hOpMBbI). BTOpHUHBIE KOHCYMEHTHI
(MIOTOSAHBIE), TAKHE KAK XHWIIHBIE HACEKOMBIE M XWIIHBIE PBIOBI, MUTAIOTCA
NEPBUYHBIMU KOHCYMEHTAMHU, APYT APYIOM WM IPYTMMH BTOPUYHBIMHU KOHCY-
MEHTaMH (CTAHOBSCH IPU 3TOM TPETUYHBIMH KOHCymMeHTamu). Eme onuH Bax-
HBI TUIT KOHCYMEHTOB — IETPUTO(Aru, KOTOPbIE CYIIECTBYIOT 32 CUET «IOKIS»
OpPraHMYECKOro JETPUTA, NAAAIOIIEr0 BHU3 U3 aBTOTPO(HBIX SIPYCOB.

e Penyuenrsl, uiu canporpodsni (rereporpodsl). BoaHbie 6akTepru, KTy TUKOBBIS
U IpyObl pacnpoCTpPaHEHbl B MPYY MOBCEMECTHO, HO OCOOEHHO OHM OOMJIbHBI Ha
JTHE, Ha TPAHULIE MEXIY BOJOW U WJIOM, T/I€ HAKAITMBAIOTCSI MEPTBBIE PaCTEHUS U
*u1BOTHbIE. HekoTopble OakTepuu M TpUOBI SIBISIOTCS MAaTOT€HHBIMHU, T.€. MOpa-
’KAOT JKUBBIE OPraHU3MBbl, BbI3bIBasi O0JIE3HU, HO OTPOMHOE OOJIBILIMHCTBO UX IO-
celsieTcsl Ha OpraHu3Max JIMIb Mocie ux cMeptu. [Ipu OaaronpusTHBIX Temrepa-
TYPHBIX YCIOBHUSIX Pa3jIo’KEHUE B BOJHOM Macce UAET ObICTPO; MEPTBBIE OPraHU3-
MBI COXPAHSIIOTCS HEJIONTO U BCKOPE PaCUJICHSIOTCS Ha YaCTH, MOTPeOsieMble KH-
BOTHBIMU-JETPUTO(AraMi 1 MUKPOOPTaHU3MAMH, a COZIepXKalMecs B HUX MHTa-
TeJIbHbIE BELIECTBA BEICBOOOMKIAIOTCS /111 HOBOTO MCIIOJIb30BAHMUS.

HeoOxommmmeie KOMITOHEHTEI Heobsa3arensHble KOMITOHEHTBI
A A

Crer  |=» 3ereHsle pacTeHHA

B W
[Ipomy1ieHTHI

\ TpaBosHbIe > XUIHHKA
/ TapazuTsl 4/
é, IMagamsxm E
[
&
'§ ] Carnpodursr 2
PenytieHTsI
Y
MuHepalbHEle geud [IpeoGpazoraremt Y
BeIllecTRa
J
% o J N N

AbGHoTHUYE CKHE
KOMITOHEHTEI

BroTtHyeckie KOMITOHEHTEI

Puc. 8. [IpuHuunuansHble YpOBHU U KOMIIOHEHTHI CaMOJ0CTaTOUYHOM
skocucteMsl (110: Clarke, 1954)
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Baxnoilt pyHkuueit mo00H 3KOCHUCTEMBI SIBJISIETCS Y4acTHE€ B KPYroBOPOTE
BelecTB M dHepruu. KpyroBopor BelecTB — 3TO TOBTOPSIONMIMECS IMPOIECCHI
IpeBpallleHHs U MepeMelleHrs BelecTBa B MpUpojie, UMerolue 0oyiee Uil MeHee
nukianyeckuit xapakrep (Bunorpanos, 1969-1978). OOumii KpyroBopoT BELIECTB
CKJIa/IbIBAE€TCSI M3 OTHIEIBHBIX MPOIECCOB (KPyroBOPOT BOJIbI, Fa30B, XUMUYECKHUX
9JIEMEHTOB), KOTOPbIE HE SIBJISIOTCS MOJHOCTHIO OOPAaTUMBIMH, TaK KakK MPOUCXO-
JIUT paccesiHue BEIIecTBa, M3MeHeHHue ero cocrtaBa. C MosBIeHUEM XKU3HU Ha 3eM-
Jie OTPOMHYIO POJIb B KPYTOBOPOTE BEIIECTB UTPAIOT )KUBBIE OPTaHU3MBI (KPYTOBO-
pPOT KHCJIOPO/Ia, YIiepoaa, BOJOPOAa, KaNbIUsI U IPYTUX OMOTEHHBIX JIEMEHTOB).

['moGanbHOE, CpaBHUMOE C T€OJOTHIECKUMHU TIPOIIeCCaMH BIIMSHUE Ha KPYTo-
BOPOT BEIECTB M DHEPTHMU OKA3bIBACT ACATEIBHOCTH YEJIOBEKA, B pe3yJbTaTe KO-
TOPOM BO3HUKAIOT HOBBIE U MU3MEHSIOTCS CIIOKUBIIMECS B MPUPOJE MyTH MHIpa-
MY BEIIECTB, TOSIBJISAIOTCS HOBBIC BellecTBa. | TyOOKoe M3ydeHHe TpeBpalleHuid
BEILECTBA U YHEPTUU B MPUPOJIE U YyUET MOCIEACTBUI, CBA3aHHBIX C BO3JEHCTBUEM
Ha ATH TPOLIECCHI JESITEIIbHOCTH YEJIOBEeKa, — HEOOXOUMOE YCIIOBUE COXPAHEHUs
OKpY Kalollel Cpe/ibl B TPUTOHOM JIJISl 5)KU3HU COCTOSIHUM.

Ha pucynke 9 nana ynporieHHas cxema KpyroBOpoTa BEIeCTB M DHEPrUu B
BozoemMe; Ha pucyHkax 10 u 12 mokaszaHbl cXeMbl KPYroBOpoTa HanboJiee BaXHBIX
OMOreHHBIX XMMHUYECKUX deMeHTOB. Kak BUIHO U3 cXxeM, KpyroBOPOT BEIIECTB B
BOJIHBIX PKOCHCTEMax TECHO CBS3aH ¢ aTMochepoii U BOJAOCOOPHBIM OacceitHOM, a
TaK)K€ MOXKET CHJIbHO 3aBUCETh OT aHTPOIIOTE€HHOTO BO3/ICHCTBUSI.

Munepa nbHbie Oprauuyeckue
Ceer Tenno sewecrsa gewecTea

¥ Y v ¥

MuTonnaHKTO

3oonnanHKTOH

Puc. 9. Kpyrosopor

BEILIECTB B BOJIOEME

. (mo: JKanun, I'epnx,
" 1961)
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Puc. 10. Kpyrosopor yranepona (no: Kpusonyukuii, [Tokapxkesckuii, 1986)
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Puc. 11. Kpyrosopor a3zora (no: KpuBonyukuii, [lokapxesckuii, 1986)
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Puc. 12. KpyroBopot docdopa (no: Kpubonyukuii, [lokapxeBckuii, 1986)

OcHoBHBbIe a0M0THYEeCKHEe (PAKTOPBI BOAHBIX IKOCHCTEM

Boaa, oxuck Bogopona, H,O, npocreiiiiee ycToiunBoe B OOBIYHBIX YCIOBUSIX
XMMHMYECKOE CcoeIMHEHUEe Bojiopoaa ¢ kuciopojoM (11,19% Bonopona u 88,81%
KHUCIIOpoja o Macce), MoJiekyisipHas Macca 18,0160; OecuiBeTHast KUAKOCTh 0€3
3amaxa M BKyca (B TOJICTBIX CIIOSX MMeeT TojayOoBaThiii 1BeT). [IMOTHOCTH BOABI
1,000 r/em® (3,98 °C), temmeparypa miasienus O °C, TemmepaTypa KHIICHHs
100 °C. Boma — 0IHO U3 cambIX PaclpOCTPAHEHHBIX BEIIECTB B MPUPOJE (TUIPO-
ctepa 3anumaet 71% nosepxHoct 3emuin). Bojae npuHaIIexXUT BaKHEUIIast poJib
B M€0JIOTUYECKON UCTOPUM 3€MJIM U BOSHUKHOBEHUU KU3HU, B PopMUpoBaHUU (Hu-
3UYECKOU M XMMUYECKOW CpeJIbl, KJIIMMAaTa U MOroAbl Ha Hallen I1aHeTe. be3 Boabl
HEBO3MOKHO CYIIECTBOBAHHUE JKMBBIX OpraHu3mMoB. OHa — 00s13aTeIbHBIN KOMIIO-
HEHT NPaKTUYECKU BCEX TEXHOJIOTMYECKHUX MPOLIECCOB — KaK CEIbCKOXO03MCTBEH-
HOTO, TaK M MPOMBIIUIEHHOTO TTpon3BoacTBa (HepkuHckuii, 1969-1978).

Bona oGnanaer psjiom CBOMCTB, OTJIMUYAIOIIUX €€ OT JPYTUX XMMUYECKUX Be-
IIECTB, U UMEET OTPOMHOE 3HaueHue IS ku3Hu opranu3MoB (bepesuna, 1984).
TakoBBI IpeXk/ie BCETrO TEIJIOBbIE CBOMCTBA BOJIbI: €€ BBICOKAsl y/AeJIbHAsl TeIOEM-
KOCTb, Majiasi TEMJIONPOBOIHOCTh U CIOCOOHOCTh K PACHIMPEHUIO TIPU 3aMEP3aHuUU.
Tennoemkocth Boabl paBHa 4190 JIx/(xr-K). BenencrBue 6onbiioi yaenpbHOM Te-
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IJIOEMKOCTH BOJa MOIJIONIAET OYE€Hb 0OJIbIIOE KOJUYECTBO TEIIa, HO, UMEsI Ma-
Y10 TEIJIONPOBOAHOCTb, OTIAET €ro B OKPYKAIOUIYIO Cpedy OYE€Hb MEIJIEHHO.
BaxkHeliuM ciecTBUEM 3THX CBOMCTB BOJbBI SIBJSIETCS CPABHUTEIBHOE MOCTOSH-
CTBO TeMmIepaTypbl 6acCeifiHOB, U1 U3MEHEHHE YCIOBUH Cpe/ibl MPOUCXOAUT OUYEHb
MEJJIEHHO Y MOCTENeHHO. DTO UMeeT OObIIoe 3HAYeHHUE JIsi TUIPOOUOHTOB, KO-
TOpble B OOJILIIMHCTBE CBOEM SIBIISIIOTCS XOJIOJAHOKPOBHBIMU. Bricokasi ynenbHas
TETMJI0EMKOCTh BOJIbI OOYCIIOBIMBAET U OYeHb OOJBIION 3anac Temia ruapocdeps
10 CpaBHEHUIO ¢ cyiled u TeM Oosee ¢ atMochepoil. Hackonbko Benauk 3amnac Ter-
na B ruzapocdepe, MoKa3bIBaeT CIEeAYIOIUN MpUMep: PU MOHKEHUH TeMIIepaTy-
pbl 1 1 Boawl HA 1 °C BBIENSIETCA TAKOE KOJUYECTBO TEMa, KOTOPOTO JOCTATOYHO
JUIst TOro, uToOs! noBwicuTh Ha 1 °C temrepatypy Oosee 3000 Takux ke 00beMOB
Bo3ayxa. [10ATOMY MOHSATHO, YTO TEIJIble OKEAHHYECKUE TEUEHHUS] OKa3bIBAIOT OT-
POMHOE BIIMSIHME Ha KJIUMAT MPHUJIETaloMNX K MOPIO 00acTe.

Huzkas TenionpoBogHOCTh CIOCOOCTBYET C1abOMy pacrpoCTpaHEHUIO U3Me-
HEHUHW TeMIlepaTypsl B TJIyOb BOJOEMOB. B pe3ynibrate BO3HHUKAET TeMIIEpaTypHas
cTpatuuKalus, MPEnsITCTBYIONIAs MPOTPEBAHUIO J0 JTHA Jla)Ke MEJIKOBOJIHBIX Oac-
ceiiHOB. OueHb BeJIMKa CKpbITas YyJAENbHAs TEIJIOTa IUIABIEHUS JibJa, paBHAas
3,35-10° JIx/kr.

3ameuaTenbHa COCOOHOCTh BOJIBI PACHIMPSITHCS MPU 3aMEpP3aHUH, B IPOTHUBO-
MOJIOKHOCTh OOJBIIMHCTBY JIPYTHX BELIECTB, KOTOPHIE, OXJIAXK/IAACh, CKUMAIOTCS
U JOCTUTAlOT HauOOJIblIeH MIOTHOCTU MPU TeMmrepaType 3amep3aHus. bnarogaps
ATOMY CBOMCTBY BOJbI JIe]l UMEET MEHBIIINI y/EIbHBIN BeC, UeM BOAA, U JEPKUTCS
Ha €€ OBEPXHOCTH, 3allUIlas HUKEIeXKalIUe CJIOU BOJbI OT JAIbHEHIIETO OXJIaX-
nenusi. Bona uMeeT 3HauuTENHLHO OOJBIIYIO TJIOTHOCTD (1()3 KI‘/MS), YeM BO3JYX
(1,3 KF/M3). DTO 00CTOSATENLCTBO UMEET BAYKHOE 3HAYEHHUE JIJIsl )KU3HU THAPOOUOH-
TOB. OTPOMHOE YUCIO PACTEHUI U KUBOTHBIX MPEOLIBAET BO B3BELIEHHOM COCTOSI-
HUU B TEUEHHUE BCEU CBOEH KU3HU. bojblias MJIOTHOCTh BOJbI ONPEAEseT U Psl
0COOEHHOCTEH CTPOCHHUS THAPOOMOHTOR: CPEAN HUX BCTPEUYAETC MHOTO (HOPM, JIH-
LIEHHBIX KaK BHYTPEHHEro, TaK W BHEIIHEro CKeJieTa, UMEIOLIUX MSTKOE, CTy/e-
Hucrtoe Tea0 (cuPpoHoPopbl, Mey3bl, TPEOHEBUKU U JIP.).

Ha ¢yukiimonupoBanue BOAHBIX 3KOCUCTEM OOJIBILIOE BJIMSIHUE OKa3bIBAIOT
pazjinyHble MEepPEeMELEHUs] BOJHBIX MACC: MOBEPXHOCTHBIE U ITyOUHHbBIE TEYECHMUS,
BEPTUKAIbHAA LMUPKYJISAUUA U JPYrue, OINpeAessieMble MHOIMMHU (DaKTOpaMHU.
[IpakTuuecku Bceraa v Be3Jie, HO € Pa3HOM CKOPOCTHIO BOJIHBIE MACChI MOJBEPIKE-
Hbl Pa3JIMYHBIM TEPEMEUICHHUSIM M NPEBpALICHUAM (KpyroBopoty). Kpyrosoport
BO/IbI Ha 3emuie (B1aroo0OpoT) — 3TO HENPEPHIBHBINM 3aMKHYTBIA MpPOLECC nepeMe-
HeHus: BOJbl B atMocdepe, ruapochepe U 3eMHON Kope, COCTOSIILUNA U3 uchape-
HUS, TIEpeHOca BOJASHOTO Mapa B aTMocdepe, KOHIEHCAIlMM TMapa, BHINAJCHUs
OCaJIKOB, CTOKAa. B 3TOM enMHOM mponecce MPOUCXOANUT HENPEPBIBHBINA NEPEXO.T
BOJIbI C 36MHOM IIOBEPXHOCTHU B atMoc(epy u obpatHo (puc. 13).



1 — poxgeBble obnaka
2 —ocagku

3 — rpyHTOBbIE BOAbI

4 — BOOMNON XXMBOTHbIX

AL
5 — abixaHue
6 — Bblaenexue
7 — nNornoLleHne pacTeHnamm
8 — ncnapeHune pacteHnsiMu
12

9 — BO3BpalLEeHne B OkeaH
10 — ncnapeHve 13 noysbI
8 5 11 — ucnapeHwve n3 rpyHTa
12 — ucnapeHue 13 okeaHa 1

13 — BoasiHoOM nap
14 — opmumpoBaHue obnakos

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

Bopna nuccounupyer Ha HOHBI H" u OH". KoHueHnTpamuo BOGOPOAHBIX HOHOB
BBIpaXaIOT €€ OTPHUIIATeIbHBIM JIECATHYHBIM JloraprudmMoM u obo3HagaroT pH. Op-
raHU3Mbl, OOUTAIONIME B Y3KOM JIMara30He KUCIOTHOCTU, HA3bIBAIOT CTCHOUOHHBI-
MU, a nepeHocsmnye oonpimue konedbanus pH (5—6 equHuUIl) — SBPUMOHHBIMU (MH-
neddepentamu). CTEHOMOHHBIE, IPEANOYUTAIONINE KUCIYI0 peakuuto (pH<7), Ha-
3pIBalOTCs auuaodunamu, menounyo (pH>7) — ankanudunamu, HeHTpanbHYIO
(pH=7) — neiirpodunamu. 3Hauenrne pH MoOXkeT MEHSThCS B BOJIOEME B TEUEHUE
CyTOK Ha 2 u Oosiee eauHulibl. Houbto pH HUKE B CBSI3U € yBEJIMUEHUEM COZEpIKa-
Hus CO, B pe3yJibTare AbIXaHUS PACTEHUH, THEM — BBIIIE 32 CUET UCIIOJIb30BaHUs
CO, Ha potocuntes (Koncrantunos, 1986).

CoJjieHOCTh BOABI BIMSET HA €€ TUIOTHOCTb W CO3JIa€T OMPEAEICHHBIA ypoO-
BEHb OCMOTHYECKOTO JaBJieHUs] B opraHu3Mmax. [lo cremeHu COJICHOCTH MPUPOJ-
HbI€ BOJIOEMBI M MMPEUMYIIECTBEHHO OOMTAIOIIME B HUX OpraHu3Msbl jensrcs (Peii-
Mepc, 1990) na:

- TIpecHbIe (OJUrOoraJuHHbIC) — KOHIIEHTpalus cojier 1o 1 r/m;

- COJIOHOBaThI€ (ME€30rajJrMHHbIC) — KOHILIEHTpalus coyie 1-10 r/im;

- coJieHble (yarajluHHbIe) — KOHLeHTpauus coserd 10-50 r/m;

- paccoJibl (TUnepraJuHHbIe) — KOHIEHTpauus cojier 6onee 50 r/i.
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B npecHbIX BomoeMax mpeobianarT conu: kapooHaTsl (10 80%), cynbdaTsl U
xaopuabl. CoaepxaHue COJEH MICJTOYHO3EMENIBHBIX METAIOB KaJIblUs U MarHus
onpenessaeT KeCTKOCTh BoAbL. [IpuueM kapOOHATBl U THIAPOKAPOOHATHI ATUX MeE-
TAJIJIOB 00pa3yloT BPEMEHHYIO, a Cyiab(daTbl — MOCTOSHHYIO JKECTKOCTh BOJIBI.
BpemenHas v moCTOsIHHAS )KECTKOCTH BMECTE COCTaBIISIFOT OOIIYIO KECTKOCTh BO-
Ibl. B 3aBUCUMOCTH OT KOHIIEHTPALMU 3TUX COJIEH BBIAEIIAIOT BOAY:

- MSTKYIO — 10 2 MMOJIb/JT;

- CpelHEeH )KeCTKOCTU — 2—6 MMOJIb/TI;

- KeCTKylo — 6—10 MMOJB/11;

- OYEHb KECTKYIO — cBbIle 10 MmoOIIb/I1.

[To oTHOIEHUIO K (PaKTOPY MUHEPATU3AIUU BIICTAIOT (AaHAJTIOTUYHO, KaK U K
JPYTUM 3KOJIOTHYECKUM (aKTopaMm, HampUMEP K KHUCIOTHOCTH) IBPUTATIMHHBIE,
CTEHOTaJMHHbIE, TalopUiIbHbIe, rano(@oOHble U APYrHe 3KOJIOTMYECKHE (POPMBI
OpraHu3MoOB.

Kak mpaBuno, opraHusmsl, Hacestolllie BHYTPEHHHE BOJIbI, MOAPA3ACISIOT
Ha YeThIpe Tpynibl: 1) NpecHOBOAHBIE BHUJIbI, OOUTAIOIINE MPU MHUHEpATU3ALUU
MeHee 3 1/1, cpella uxX oOMTaHusl — MPECHbIe, WK OJUrorajauHuele, (10 0,5 r/1) u
coJIoHOBaThie, uiu cyoranuuuble, (0,5-3 r/1) BOABI; 2) MPECHOBOAHBIE COJIEBBI-
HOCJIMBBIE BHUJIbI, KOTOpPBIE OOUTAIOT NMpu MUHEepanu3anuu a0 15(20) r/a (rumnora-
JIUHHBIE BOJIbI); 3) TaloQUIIbHBIE BUIBI, BCTPEUAIOIIUECs IIaBHBIM 00pa3oM B CO-
neHo Boje no S50 r/nm (Me3orajJvHHBIE BOJIbI), HO MHOT/A U B IPECHBIX BOJAX;
4) rajJo0MOHTHBIE BUbI, OrpaHuueHHbIe cojeHocThi0 S50-300 r/n (runperajivHHbIe
Boabl) (Hammer, 1986).

YpoBeHb MUHEPAIU3ALUU SIBISIETCS BAXKHBIM AKOJOTMUYECKUM (PAKTOpPOM, BO
MHOTOM OMPEIESIONUM pa3Hoo0pa3ue U KOMMYECTBEHHOE Pa3BUTHE TUAPOOUOH-
TOB KOHTHHEHTAJIBHBIX BOJOEMOB, OCOOEHHO 3acCyNUIMBBIX 30H. PaszHooOpazme
rUAPOOMOHTOB MAaKCHMAJIBHO B MPECHBIX BOJIaX, 3aT€M 3HAUUTEILHO CHHU)KAETCS
(CO CIBUTOM B COCTaBE COOOINECTBA) IMPH MOBHIIICHUN MHUHEPAIU3allMKA B THUIIOTa-
JWUHHOM Jnuamna3one. [Ipm MuHEepanmn3auuu ot 15 T/ U BBIIE TAKCOHOMHUYECKOE
pa3HoOOpa3ue yMEHbIIAETCsS YK€ MeHbIiMMU Temnamu (puc. 14). [Mpuuem Hau-
Oospiias oOpaTHas KOPPEAIUs BUIOBOTO pa3HOoOOpa3ys HaOMI0AaeTCs B IMAIa3o-
He 0,3—10 r/n. OnHako nst Gosiee BBICOKMX Auana3zoHoB muHepammszarmu (10-30,
30-50, 50-100, u 100-200 r/i1) OCTOBEPHOCTH KOPPEISALNUA 3HAUUTEIHHO CHUMKA-
eTcsa. HecMOTpst Ha OTUETIMBYIO OOIIYIO TEHIACHIIUIO K YMEHBIIEHUIO TAKCOHOMH-
YECKOro pazHooOpasusi, IpU YBEJIIMUYECHUU MUHEPAIU3ALMU B KAXKIOM KOHKPETHOM
cllydae U OCOOCHHO B y3KOM JHANa30He COJICHOCTH BEJIMKa POJIb IPYTUX IKOJIOTH-
yeckux (pakropoB (Williams, 1998).

B o3epax tora 3amagnoit Cubupu Mpu yBeJIWYEHUH YPOBHsSI MUHEpaIU3alUuu
BOABI B 3000€HTOCE 03ep HAOMIOAAETCS TEHACHIUS K YBEJIMUYEHHUIO JOJIU BTOPHY-
HOBOJHBIX BUJOB M3 3BOJIIOIMOHHO 00Jjiee MPOABHMHYTHIX TAKCOHOB W YMEHbIIIE-
HUIO J0JIM MEPBUYHOBOAHBIX BUIOB M3 APEBHUX TakCOHOB. [Ipu 3TOM yacTh Tak-
COHOB 3000€HTOCA PIIMMHUHUPYET, a OCTABIIHMECS dBPUTraJIMHHbIC TAKCOHBI MPUCIIO-
caOMBaIOTCsl K HOBBIM YCJIOBUSIM cpejibl. K 3BpUraJuHHBIM OpraHu3MaM OTHOCSIT-
Csl TMYUMHKM MyX-OeperoBylIeK, XUPOHOMH M YaCTUYHO MOKpeloB. K crteHora-
JUHHBIM OPraHU3MaM OTHOCSITCS PaKoOOpa3HbIE, CTPEKO3bl, OPIOXOHOTHE U JABY-
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CTBOpYAThIE MOJUTFOCKH, MUSIBKK U JIMYMHKW PYYEHHHUKOB, BCTPEUAIOIINECS B OJIU-
TOTaJIMHHBIX U YaCThIO B ME30TAIMHHBIX 03epax. [10100HbIM 00pa3oM MPOUCXOIUT
M3MEHEHHUE YUCIIEHHOCTH U OMOMAacchl 3000€HTOCA Ha TPaIMeHTe MUHEPAIU3al1U.
[Ipy yBenuyeHWH MUHEpalu3aluud >3 T/1 ypOBEHb Pa3BUTHUS JOHHBIX OECIIO3BO-
HOYHBIX, KaK npaBuio, nagaet (beamarepusix, 2007).
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Puc. 14. 3aBucHMOCTh TAKCOHOMHUYECKOTO Pa3HOO0Opa3Hs OT COJICHOCTH
KOHTUHEHTaJIbHBIX BOJ0oeMOB (1mo: Hammer, 1986).

PacrBopenHbie ra3pl. CylieCTBEHHO OTJIMYAIOTCS YCIOBUS JbIXaHUS BOJIHBIX
U Ha3eMHbIX opraHu3MoB. Ha cymie B 1 1 Bo3ayxa coaep:xkurcst okosio 210 mi ku-
ciopona, T.e. B 20-30 pa3 Gombine, 4em B 1 J1 BOJbI, HO KOJIWYECTBO €ro He MOCTO-
SHHO M 3aBHCHUT OT TeMneparypsl. Kuciopoo NMOCTOSIHHO PacXOIyeTCsl Ha IbIXaHHe
U okucienue. Ecau ero pacxo/1 3HaUMTENbHO MPEBBIIIAET NOCTYIUIEHUE, TO HACTY-
naeT JeUINT, TPUBOIANIUNN K 3aMOPY JKUBOTHBIX. B CBSI3M ¢ MallbIM cofep:KaHU-
€M KHCIIopoJa 0oJblIasi 4acTh THAPOOMOHTOB — XOJIOHOKPOBHBIE (POPMBI, Y KOTO-
PBIX IpoLEecchl 0OMeHa BEIIECTB MPOUCXOASAT MEHEe MHTEHCUBHO, YEM Y TEILIO-
KpPOBHBIX )XKMBOTHBIX (bepe3nna, 1984).

B noBepXHOCTHBIX BOJIaX COJEP:KaHME PACTBOPEHHOI'O KHUCIOPO/a BapbUPYET
B IIMPOKHUX npenenax — or 0 1o 14 Mr/n — v noABEPKEHO CE30HHBIM U CYTOYHBIM
konebanusiM. CyTouHble KoOJeOaHUsi 3aBUCAT OT WHTEHCHBHOCTU IPOIIECCOB €ro
IPOIYIIUPOBAHUS M TTOTPEOJIEHUSI U MOTYT JOCTUTAaTh 2,5 MI/J1 paCTBOPEHHOTO KH-
cinopozaa. B 3uMHUI M JIETHUM NEPUOJBI paclpeelIeHHe KUCI0POAa HOCUT Xapak-
Tep crpatudukanuu. Jepuuur kucnopoaa yamie HaOIIOAAETCS B BOJAHBIX 0OBEK-
Tax ¢ BBICOKUMU KOHILEHTPALMSAMU 3arpsI3HSIIONIMX OPTraHUYECKUX BEIIECTB U B IB-

26



Tpo(UpPOBAHHBIX BOJOEMAX, COAEPKAIIUX OOIBIIOE KOJUYECTBO OMOTEHHBIX U Ty-
MycoBbIX BeniecTB (I'yceBa u nip., 2000).

KoHueHTpauuss KucaopoJa OIpenensieT BEIUYHMHY OKHCIUTEIbHO-BOCCTA-
HOBUTEJIBHOTO MOTEHLHAJAa M B 3HAYMTEIBHOM Mepe HalpaBJE€HUE U CKOPOCTh
MPOLIECCOB XUMHUUYECKOTO0 M OMOXUMUYECKOT'O OKUCIICHHS] OPTaHUYECKUX W HEOpra-
HUYECKUX coequHeHUH. KucaopoaHblid peskuM OKas3blBaeT INyOOKOE BIMSHUE Ha
KU3Hb BoJoeMa. MUHHUMAaIbHOE COJIEp)KaHue PACTBOPEHHOTO KHUCIopoaa, obecre-
YUBAIOILEE HOPMAJIBHOE Pa3BUTHUE PbIO, COCTaBIIsIET 0KO0 S5 Mr/i. [IoHMxkeHue ero
70 2 MT/IT MOXET BBI3BIBaTh MAacCCOBYIO rubenb (3amop) pwiObl. Hebmaronpustao
CKa3bIBA€TCSl HA COCTOSIHMM BOJHOT'O HACEJICHUS! U MEPECHIIIEHHE BOIbI KUCIOPO-
JIOM B Pe3yJIbTaTe MPOLIECCOB (POTOCUHTE3A MPU HEJOCTATOYHO MHTEHCHUBHOM M-
pEMELIMBAHUY CJI0EB BOJIBI.

Venexucnwviii 2az obpa3yercs NMpu JAbIXaHUM KUBBIX CYIIECTB U Pa3NIONKEHUU
opraHu4eckux BeiecTB. OH XOpOLIO PacTBOPSIETCS B BOJE U COAECPKUTCS 31€Ch B
OoJpllieM KOJIMYEeCTBe, yeM B aTMochepHoM Bo3zayxe. Ceposooopood oOpa3yeTcs
[P THUEHUU OEJIKOBBIX BELIECTB, MOITOMY BOJIA, 3arps3HEHHAas OpraHU4eCKUMU
OCTaTKaMH, aXHET CEPOBOAOPOIOM. DTOT r'a3 OUYCHb SAOBUT U J1a’Ke B HEOOIBIIUX
KOJINYECTBAaX omaceH s Bcex KUBOTHBIX. [Ipu 20 °C B 1 1 BOABI pacTBOpsieTcs
2500 ma cepoBogopoaa. Memawn oOpasyeTcsi IpU Pas3iioKEHUH KJIETYATKH M CO-
JEPKUTCS B My3bIPbKaX, MOJHUMAIOUIUXCS CO JHA CTOSYUX BOJIOEMOB, SITOBUT.

bBuorenHbie 3j1eMeHTbI — XMMUYECKUE 3JIEMEHTHI, TTOCTOSIHHO BXOJSIIUE B
COCTaB OPraHU3MOB U BBITIOJIHSIOIIUE OINpPEJCICHHbIE OHOJoTHUecKre (yHKIIUU.
st pyHKIIMOHUPOBAHMSI BOJHBIX IKOCUCTEM Hambojee BaXXHBIMU (4aCTO JIMMH-
TUPYIOLIUMH Pa3BUTHE BOJIOpOCel U (POTOCUHTE3) OMOT€HHBIMU 3JIEMEHTAMU SIB-
astotes a3ot U hochop (I'ycera u mp., 2000).

A30m HAXOIUTCS B MOBEPXHOCTHBIX BOJaX (B COCTaBe OPraHUYECKUX M HEOp-
raHUYECKUNA COEMHEHUI) B PACTBOPEHHOM, KOJIJIOMTHOM U B3BEIIEHHOM COCTOSI-
HUM U MOXKET MOJ] BIUSHUEM MHOTUX (PU3UKO-XUMUYECKUX U OMOXUMUYECKUX (haK-
TOPOB MEPEXOAUTH U3 OJTHOTO COCTOSIHUS B Jipyroe. CpeHsisi KOHIEHTpatus o0le-
ro a30Ta B MPUPOAHBIX BOAAX KOJEOJETCS B 3HAYMTEJbHBIX MPEAEIaX U 3aBUCUT OT
TpO(PHOCTH BOAHOTO OOBEKTA: JJIsl OTUTOTPOMHBIX U3MEHSETCS] OOBIUHO B Tpeieax
0,3-0,7 mr/n, nast me3otpodubix — 0,7-1,3 Mr/n, ast 3BTpodHbBIX — 0,8—2,0 MI/m.

@ocgop — BaKHENININN OMOTEHHBIN JIEMEHT, Yallle BCEro JUMUTUPYIOIIUHN pa3-
BHTHE BOJIOPOCIIEH W MPOIYKTHBHOCTH BOmOoeMOB. [loaTomy mocTyruieHne n30bITKa
coeauHeHui ocdopa ¢ Bogocdbopa B BUJIE MUHEPAIBHBIX yI00PEHUI ¢ TOBEPXHOCT-
HBIM CTOKOM C TOJIeH (¢ rekrapa opolaemMsix 3eMenb BeiHocuTes 0,4—0,6 kr Gpocdo-
pa), co ctokamu ¢ dpepm (0,01-0,05 kr/cyT. HA OJHO KUBOTHOE), C HEJOOUHIIIEH-
HBIMM HJIM HEOUYHIIEHHBIMH OBITOBBIMH cTOYHBIMH Boaamu (0,003-0,006 kr/cyr.
Ha OJHOTO KUTENIsA), a TAKKE C HEKOTOPHIMU MPOU3BOICTBEHHBIMU OTXOJIaMU MPH-
BOJUT K PE3KOMY HEKOHTPOJUPYEMOMY IMPUPOCTY PACTUTEIbHONH OHOMAcChl BOJI-
HOTO O0BEKTa (3TO OCOOCHHO XapaKTepHO MJisi HEMPOTOYHBIX U MaJONPOTOYHBIX
BozoeMoB). [Iporncxonut Tak Ha3pIBaeMoe BTPOGUPOBAHUE — U3MEHEHUE TPODHU-
YEeCKOI'o cTaryca BOJAOEMa, COIIPOBOKIAOLLIEECs MEPECTPOUKON BCEro BOJAHOIO CO-
oOlecTBa U Beayllee K MpeodsaJaHuI0 THUJIOCTHBIX MPOLEccOB (M, COOTBETCT-
BEHHO, BO3PACTaHUIO MYTHOCTH, COJIEHOCTH, KOHIIEHTpanuu Oaktepuit). Oausa u3
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BEPOSITHBIX ACMEKTOB MPOUECcca IBTPOPUKALUU — POCT CHUHE3ENIEHBIX BOAOPOCIIEH
(nmaHoOakTepuii), MHOTHE U3 KOTOPBIX TOKCUYHBI. BhilenseMbie 3TUMU OpraHu3-
MaMU BELIECTBA OTHOCATCA K rpymmne Gochop- v cepocoaepKalluX OpraHudecKux
COCIIMHEHUN (HEpBHO-MAPATUTHUYECKUX $10B). JIeHiCTBUE TOKCMHOB CHHE3EJIEHBIX
BOJOPOCIIE MOXKET IPOSIBISTECA B BO3HHKHOBEHUM JI€PMATO30B, JKEIYIOYHO-
KUILIEYHBIX 3a00JIEBaHUI; B OCOOCHHO TSIKENBIX CIy4asX — MpU MonajaHuu 00Jib-
III0M Macchl BOJOPOCIIEH BHYTPh OpraHU3Ma — MOXKET Pa3BUBATHCS Mapainy.

JIoHHBIEe OTJIOKEeHUsI (TPYHTbI) B OOJBLIEH CTENEHHU BIMSIOT Ha Pa3BUTHUE
JOHHBIX Opranu3MoB. COCTaB U KOIMYECTBO OEHTOCA CHIIBHO U3MEHSETCS] BMECTE C
U3MEHEHUEM XapakTepa I'pyHTa, MPUYEM IPU NEPEXOAE K IPYHTaM COBEPIIEHHO
WHOTO THUIMA, HATPUMEDP OT MATKUX WJIMCTBIX K KAMEHUCTHIM MJIM MUIOTHBIM HCKYC-
CTBEHHBIM CcyOcTpaTraM, MOXKET MPOU30MTH TOYTH TOJHAs CMEHa BCEro cocTaBa
HacesleHus: 0eClO3BOHOYHBIX. JTa 3aBUCHMOCTh OEHTOCAa OT TpyHTa MpuBeNa K
0c000i TepMHUHOIOTUM OMOLIEHO3a, U OTIENbHbIE OEHTUYECKHE BHUJIbl JEJIATCS O
IpeAnoYuTaeMOMY MMHU TPYHTY Ha JUTOQUIbHBIE (OOMTATENM KaMHEH M ApYyrux
TBEPAbIX CyOCTpaToB), rUNHOMUIBHBIE (OOUTAIOIIME HA TOPPSIHUCTHIX I'PYHTAX),
¢uTodunpHbie (KUBYLIME Ha MakpoguTax), rncaMModuibHble (obutarenu mnec-
KOB), nesoduiibHble (0OUTATENM UIIOB) U TTPOMEXYTOUHBIE MEXTY HUMHU TICAMMO-
nenoduinbnabie (Mutponosbekuii, Mopayxai-bonrosckoit, 1975).

Wbl — 9T0 OMOKOCHBIE CUCTEMBI, aHAJIOTUYHBIE Mo4YBaM. [1o reoxumudeckoit
KJIaCCU(PHUKALIMU UIIbI MOXKHO pa3ienuTh Ha Tpu psga ([lepensman, 1977):

- OKMCJIMTEIbHBIE Wbl — 00pa3yIOTCs B 03€pax U peKax, Ilie BOJIbl XOPOIIO
MEePEMENINBAIOTCS U O JHA HACBILIEHBI KUCIOPOIOM; UMEIOT MPEUMY-
LIECTBEHHO JKENTYI0, Oypyl0, KpPacHYI OKpacKy, OOyCIIOBJIEHHYIO TH/I-
POOKHCIIaMH TPEXBAJIEHTHOIO YKEJe3a;

- TJeeBble Wbl — XapaKTEepPHBI JJIs O3€p, PACIONIOKEHHBIX BO BIAKHOM
KJIMMaTe, HalpUMEpP B TYHIpPE, TalWre, BIAXKHBIX TPOIMUKAX, I€ MHOIO
OpraHUYeCKUX BELIECTB U MaJO CYJb(]aTOB; OTIMYAIOTCS BOCCTAHOBU-
TEJNBHOM peakiyen cpenibl 0e3 cepoBO0OPO/Ia; UMEIOT TPEUMYILIECTBEHHO
CU3Y10, 3€JEHYI0, OXPUCTYIO OKpacKy, 0OyCJIOBJIEHHYIO BOCCTAaHOBJICH-
HBIMU (hOpMaMH KeJie3a U Maprasiia; 0orarbl OpraHUKoOH (canpornens);

- CEpOBOJIOPOJIHBIE WJIBI — PACIIPOCTPAHEHBI B 03€pax CTENEH U MYCThbIHb,
riae npeo0aanaioT cyiab(paTHbIe BOJbl; UMEIOT Cepbli, YEPHbII U CHHEBa-
TBHIA LBET, OOYCIIOBJICHHBIN CyIb(PUIOM Kele3a; UCTONb3YIOTCS KakK Jie-
YeOHbIE TPA3H.

CyuiecTByeT 3HaYUTENbHOE KOJWYECTBO Kiaccu(UKaLMi TPYHTOB MO IpaHy-
JOMETpUYECKOMY cocTaBy. Huke nmpuBezeHa oiHa U3 Hanbosiee IpoOHBIX pacnpo-
CTpaHeHHBIX Kiaccuduxanuii (tadi. 1).

Cpenu mpoyux 3KoJIOrHYecKuX (pakTopoB HauOoJiblliee 3HAUEHHE UMEIOT pa-
JMAIMOHHBIN peXUM (CUIIBHO 3aBUCHUT OT ONTHYECKUX CBOMCTB BOZBI U reorpadu-
YECKOM LIMPOTHI), TEMIEPATYPHBIM PEKUM (3aBUCUT OT TUIA BOJOEMA U Ireorpa-
(bryeckol MUPOTHI), AaBieHHE (0COOEHHO Ha OOJIBIIMX INyOMHAX) U TEUEHHE.
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Tabonuma 1
Knaccudukarys TOHHBIX OTIOKEHHH 110 pa3Mepy COCTaBIISIONINX

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

Kanace Pa3mep yacTuig
Banynsl > 256 Mm
bynbpKkHUKH OoubINe 256-128 Mm
MaJICHbKHE 128-64 mm
I'paBuii OYEHb TPYOBIii 64-32 MM
rpyObIii 32—-16 mm
CpEIHUI 16-8 MM
MEIKUI 8—4 MM
OYEHb MEJIKUI 4-2 MM
[Tecok OYEeHb IpyOBIii 2000-1000 mxm
rpyObIii 1000-500 mxm
CpeIHUI 500-250 mxm
MEJIKUMN 250-125 mxm
OYEHb MEJIKUI 125-62 MM
Nn rpyObIit 62-31 MKM
CpeaHuUii 31-16 MM
MEJIKUI 16—8 MkM
OYEHb MEJIKUI 8—4 MKM
['nmuna rpyOas 4-2 MKM
cpenHsis 2—1 MKM
MeJIKast 1-0,5 MM
OYEeHb MeJIKas 0,5-0,25 MxMm

buornyeckue KOMIIOHEHTDI BOJAHbIX JKOCHUCTEM

Boanble pacTeHusi — 370 pacTeHus, npouspactatonire B Boje ([lomnasckas,
1969-1978). Cpenu HUX pa3nuvarOT THAPOQPUTH — paCTeHHUs, MOTPYKEHHbBIE B BO-
Iy TOJIbKO HW)KHEH 4acTblo, U TUAATO(DUTHI — paCTeHHUsl, MOTHOCTHIO WU OOJbIIEH
CBOEH 4acThIO MOrpykEéHHbIE B BoAy. OOUTaHNe B BOJHOU cpefe 00yCI0BUIO 0CO-
Oble 4epThl OpPraHM3alliyd BOJHBIX PACTEHUN: 3HAYUTEIBHOE YBEIMYCHHE MOBEPX-
HOCTH T€Ja B CPABHEHUH C €r0 MacCoii, 4To 0bJeryaeT noriomeHue HeoOXoaUMbIX
KOJIMYECTB KUCTIOPO/Ia U APYTUX Ta30B, KOTOPHIX B BOJE COACPKHUTCS MEHbIIIE, YeM
B BO3AyX€. YBEJIWYEHHE MOBEPXHOCTU Tella JOCTUraeTcs pa3BUTHEM OOJbIINX
TOHKHMX JIUCTHEB (HEKOTOpbIE PIECThl), paculeHEHHEM JIMCTOBOM TIACTHHKH Ha
TOHKHE HUTEBUIHBIE YYaCTKU (YpPYyTh, POTOJMCTHUKHU, BOAHBIE JIOTHKH), MPOIbI-
PSIBIIMBAaHUEM JIMCTHEB WM CHJIBHBIM Pa3BUTHEM BO3AYXOHOCHBIX MOJIOCTEH U
OONBIINX MEXKJIETHUKOB. Y BOJHBIX PACTEHHH CHUJIBHO Pa3BUTa Pa3HOIMCTHOCTH
(rerepodunus): MOABOIHBIE, TUIABAIOIINE U BO3YILIHBIE JIUCThS HA OJAHOM U TOM
K€ PaCTeHUU 3HAYUTEIHHO Pa3IMyaroTCs Kak M0 BHYTPEHHEMY, TaK U MO BHEIIHE-
My cTpoeHuto. Tak, MoABOAHBIE JTUCThS HE UMEIOT YCTHHUII, Y TUIABAOLINX Ha IO-
BEPXHOCTH BO/JIbI JINCTHEB YCThUIA HAXOAITCS TOJIBKO Ha BEPXHEH CTOPOHE, Y BO3-
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NYIIHBIX JIUCTHEB YCThUIIA HA 00euX cTOpoHax. bosbliias miIOTHOCTE BOJHOM cpe-
JibI 00YCITOBIMBAET c1ab0oe pa3BUTHE MEXaHUUYECKUX 3JIEMEHTOB B JTUCTHSIX U CTEO-
JSX TUAATO(UTOB; HEMHOTOYUCIEHHBIE MEXaHUYECKHUE DJIEMEHTHI, UMEIOLIHECs B
CTEOISIX, PACIIONOKEHBI ONM)KE K IEHTPY, YTO MPUAAET UM OOJBIIYH0 TMOKOCTE.
Tak Kak MHTEHCHBHOCTH CBETa B BOJIE PE3KO CHMXKAETCS, Y MHOTHX PAcCTEHUW B
KJIETKAX 3MUIEPMHUCA UMEIOTCS XJI0pohUioBble 3€pHa. Y MHOTMX €1a00 pa3BUTHI
WJIM JTaKe OTCYTCTBYIOT COCYJBI B MPOBOIAMIMX mydkax. Crnabo pa3BuTa M KOpHE-
Basi CUCTEMA, & KOPHEBBIE BOJIOCKU OTCYTCTBYIOT. [I0UTH BCe BOJHbBIE PACTEHUS —
MHOTOJIETHUKH, PA3MHOKAIOLIUECS BEr€TaTUBHO.

Hexoropeie BoaHbIe pacTeHns (Hasiaa, pOroJIMCTHUK) OMBUIAIOTCS MO BOJAOH;
y APYrux LBETKU MOJHUMAIOTCS HaJ BOJOW, IJIe U MPOUCXOAUT omblaeHue. Psa
pacTeHUM MPUCTIOCOOUITUCH K IEPUOIMYECKOMY BBICBIXaHHUIO BOJIOEMOB (HaMpPUMED
4acTyXa, CTPETOJIHCT).

Bo ¢aope opiBiiero CCCP HacuutbhiBasioch cBbiie 260 BHUIOB 1IBETKOBBIX
BOJIHBIX pacTE€HUM, MPEUMYIIIECTBEHHO OJHOI0IBHBIX. CeMeHa U IOl pacipo-
CTPaHSIIOTCSl NTUIAMU JIMOO BOJHBIMU TeueHUsMU. Cpelld HUX €CTh CheJOOHBIE:
CEMEHa BOJSTHOTO OpeXa, KOpPHEBHUILA Cycaka, 3¢pHOBKH 3j1aka MaHHHUKa. CeMeHa u
TJ10/Ibl MHOTHX U3 HUX CITY’KaT KOPMOM JIJISI IITHIL, @ OTMEPIITUMH OCTaTKaMH 4acTo
nuTarTcs 0eClO3BOHOYHBIE JKUBOTHBIE, CIyXaliue nuuie poioam. Pactenus wur-
paroT poJib B CAMOOYMILIEHUH OacCeiHOB, XOTS MHOTrAA (3J10/es, HEKOTOPbhIE BUIbI
PAECTOB) U caMH MOTYT OBITh (haKTOpamMu 3arpsi3HEHHs TIPU CHIIBHOM pa3pacTaHuu
MX B BOJIOEMAxX U 0COOCHHO B BOJOXpaHuWIUILax. /s npenynpexneHus ObICTpOro
1 HEXEJaTeJIbHOI0 PacIpOCTPAaHEHMS 3apOCIN BBIKAIIMBAIOT CIELMATBHBIMHU BOJI-
HBIMH KOCHJIKAMH; CKOIICHHBIC PACTCHHUS MHOTAA YIOTPEOJSIOT HAa KOPM CKOTY.
WHorpa njis OYMIIEHUS KaHAJIOB U IPYTHX BOJOEMOB Pa3BOJSAT PACTUTEIbHOSIHbBIC
BUJBI PHIO (Oenblil aMyp U Oemnblil TOJICTONOOUK). [l YHUUYTOKEHHSI BOJHBIX pac-
TEHHUU UCTOJIb3YIOT TaKKe IepOULIHIbIL.

K BOIHBIM pacTEHHSM OTHOCATCS TAaKXK€ MHOTHE BOJOPOCIH — Ipymmna HHU3-
IUX BOJHBIX PACTeHUM, OOBIYHO cojepkalMX XJIOPODUIIT U BbIPabATHIBAIOIINX
OpraHu4ecKue BellecTBa B npoiecce (GoTocuHTe3a. Teno BoIopocan — TaIOM, He
UMEIOITUH HACTOSIIMX KOPHEH, cTebnel U NTMCThEB, pa3MePOM OT JI0JeH MUKpOHA
10 60 M. Bopopociu — 0HOKJIETOYHbIE, MHOTOKJIETOUHbIE U KOJIOHUAbHbBIE Opra-
HU3MBI. PasMHOXkeHHe Oecronioe, BereTaTUBHOE U MojoBoe. Otnenbl (MU THIIbI)
BOZIOpOCIIEH: 3eJieHbIe, Oyphle, KpacHbIC, 30JIOTUCTHIC, JKEITO-3€JIeHbIE, THATOMO-
Bble, nuHOQUTOBBIE. bonee 30 Thic. BU0B. CHHE3eNeHbIE BOJAOPOC/IM Yallle pac-
CMaTPHBAIOT KaK IMaHOOAKTEPHUH M OTHOCAT K MpokapuoTtaMm. Bomopocou — oc-
HOBHBIC TPOAYIIEHTH OPraHMYECKOTO BEIeCTBA B MPECHBIX BOJAOEMaX W MOPSX.
Bxondar B cocTaB miaHkToHa U 6eHToca. HekoTopsie cheqo0HbI (JlaMUHAPHSL, TIOP-
¢bupa), Apyrue — Chipbe AJIsI MOJyUeHHs KOPMOBOM Macchl, arapa, ojaa v np. (MHO-
M€ U3 HUX — OOBEKT aKBaKyJbTYphl). Psil BogOpocCiel UCIIBITHIBAIOT KaK KOMIIO-
HEHThl OMOKOMIUIEKCOB, BXOJSIIUX B CHCTEMY >KM3HEOOECICUCHUS KOCMUYECKUX
Kopabieit. HekoTopble 0JHOKJIETOYHBIE BOJOPOCIN B CUMOMO3€ ¢ rpudbamMu oopa-
3YIOT JINIIAUHUKMU.

Boanble ;KMBOTHBIE — )KMBOTHBIC, )KMU3Hb KOTOPBHIX B OCHOBHOM IMPOXOJAUT B
Bojsie (Hukutun, 1969-1978). Bognas cpena B cpennem B 800 pa3 moTHee BO3Ly-
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Xa; 9TUM OOBSICHSETCS BO3MOXXHOCTH CYIIECTBOBAaHHUS B BOJI€ KMBOTHBIX C MPO-
3padyHbIM, CTYJACHHCTBHIM TEJIOM, KOTOpPOE JIUIIIEHO MPOYHBIX MMOKPOBOB WIIH TIOA-
JEP>KUBAIOIIEr0 CKENETHOro amnapara (Meaysbl, cuhoHOPOpbI, rpeOHEBUKH,
canbnbl U 1p.). [IMOTHOCTRIO BOABI OOYCIOBICHBI M XapaKTepHBIC IJIST MHOTHX
BOJIHBIX KUBOTHBIX CIIOCOOBI JIBUXKEHUSI TTOCPEICTBOM PECHUYEK WIIH KTYTHUKOB (Y
OOJBIIMHCTBA MPOCTEHIIMX U HEKOTOPHIX UYEPBEH, KUIICYHOMOJOCTHBIX, a TAKKE
y JIMYUHOYHBIX (POPM TYOOK, KHIIIEYHOIOJIOCTHBIX, YEPBEH, MOJUTIOCKOB, WIJIOKO-
KuX). BosbIas mIOTHOCTE BOJIBI TIO3BOJIIET OYCHDb MEIKUM KUBOTHBIM (300TLTaHK-
TOH), CHOCOOHBIM JTUIIb K Ca0bIM aKTUBHBIM JBUKEHUSM, J€pKaTbCsl B TOJILE BO-
IbI TP TIOMOIIIM HECJIOKHBIX TPHUCIIOCOOTICHUA B BHJIE KPOIIEYHBIX Iy3BIPHKOB
BO3/IyXa WM KamesieK Upa B MX TeJe WM JUIMHHBIX TOHKUX BBIPOCTOB, YBEJIUYH-
BAIOIIUX TMOBEPXHOCTh Tena. TONBKO Cpeiay BOJAHBIX JKMBOTHBIX BCTPEYAIOTCS He-
MOJIBHYKHBIC TIPUKPETUIEHHBIC (DOPMBI, 4TO OOYCIIOBJICHO TIOJBHKHOCTBIO BOJIBI H,
CJIEI0BATENbHO, OCTOSIHHBIM MPUHOCOM HAaXOJSILIEHCS B HEW MUIIM B BUJIE HKUBBIX
¥ OTMEpIIUX TUIAHKTOHHBIX OPTaHM3MOB, TaK K€ KaK W Pa3HOCOM OIUIOAOTBOPEH-
HBIX SIUI] U JJMYUHOK, YTO 00ECIeUMBAET paCCeIeHUe TPUKPEIIEHHBIX (OpM.

VY orpoMHOro OOJIbIIMHCTBA BOAHBIX KUBOTHBIX (OECIO3BOHOYHBIX U PHIO)
OTIJIOIOTBOPEHUE HAPY>KHOE, MPH ATOM BCTpPEeYa BHIOPOIICHHBIX B BOJAY SIUI] U
CIEPMATO30M/I0B OOECTIEYMBAETCS MOABUKHOCTHIO BOJIbI. Pa3MHOMXKEHUE JieJIeHuEM
¥ TIOYKOBaHHEM CBOMCTBEHHO TOJILKO BOIHBIM KHUBOTHBIM. J|bIXaHHE OCYIIICCTBIISA-
€TCs, KaK MPaBHIIO, Yepe3 0coOble Hapy)KHBIE BBIPOCTHI Tella — JKaOphl WM BCEH
MIOBEPXHOCTBIO TeA.

JlaHHBIE TAIEOHTOIOTHH, TMOKA3BIBAIONINE, YTO B JPEBHEHIHNX OTIOKEHUIX
36MHOUM KOPBI OCTaTKH JKMBOTHBIX MPEACTABIEHB MOPCKUMH (popMamu, Kak U JaH-
HbIE CPAaBHUTEJIBHOM aHATOMUU U HSMOPHOJOTHM, CIYXkKaT H0KA3aTeIbCTBOM TOTO,
9TO KU3HB Ha 3eMJjie MOMydyuiia CBOE Hadalo U pa3BUTHE B BOAHOM cpene. OqHAKO
OPOrPECCUBHOE PA3BUTHE YKMBOTHBIX B BOJHOM Cpele HE MOUUIO JAaliblle Kiacca
pb10. OTCYTCTBHE BBICHINX TPYIII MO3BOHOYHBIX CPEIU MEPBHYHOBOIHBIX KHBOT-
HBIX MOKHO OOBSICHUTH MPEXKJIE€ BCErO TEM, YTO BOJHAS Cpefia, cojiepKaias B cpejl-
HeM B 30 pa3 MeHbllle pacTBOPEHHOIO KUCIOPOJa, YEM BO3JYyX, HE MOXKET olecrie-
YUTh CHJILHO BO3PACTAIONIYI0 MOTPEOHOCTh OpraHu3Ma B KUCIOPOJIE TPH TOBBIIIIe-
HUM OOMEHA BEIECTB, XapaKTEPHOM JIJIsl BBICIIIMX KJIACCOB )KUBOTHOTO MHUPA.

HekoTopeie mnpencTtaBUTeNM BBICHIMX HA3€MHBIX KJIacCOB JKMBOTHBIX, MpO-
M3OIIEAMNX OT BOJHBIX MPEAKOB, B MPOIECCE IBOIOIUN BTOPUYHO TIEPENITH K
BOAHOMY 00pazy ku3Hu. K TakuM BTOPUYHOBOHBIM )KMBOTHBIM MPUHAJJICIKAT: U3
MJIEKOTIMTAIOMINX — JACTOHOTHE, KUThI M CUPEHBI, U3 MPECMBIKAIOIINXCSI — HEKOTO-
pBIe "epernaxu U 3MeH, U3 HaCEKOMBIX — PsiJT )KYKOB, KJIOITIOB H JIp., U3 MATKOTEIbIX
— MHOTHUE JEroYHble MOUTIOCKU. HecMOTps Ha BBICOKYIO TPUCHOCOOIEHHOCTh ATUX
¢dopM, Kak B MOP(HOJIOTHIECKOM, TaK U (PU3NOJIOTUYECKOM OTHOIICHUSAX K KU3HU B
BOJIE, OHU COXPAHUJIM BO3AYIIIHOE JIbIXaHHE.

Boaubie XMBOTHBIC JIEISATCS HA JIB€ OCHOBHBIE I'PYIIIBI: MOPCKHE W MPECHO-
BOjHBIE. [laHHBIE MAJIEOHTOJIOTHH U (PU3HOJIOTHH MOKA3bIBAIOT, YTO COBPEMEHHAs
MpecHOBOIHAsA (payHa MPOUCXOAUT OT MOPCKUX (opM. IMEHHO B MPECHBIX BOJO-
éMax JKUJIM UCXOAHBIC (POPMBI TO3BOHOYHBIX U HACEKOMBIX, KOTOPbIE CTaJIM BbIXO-
JUTH Ha CYITy Y JIaJTi Ha4ajao Pa3BUTHIO Ha3eMHOU (ayHBbI.
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JKoJIOTHYecKHe IPYNIUPOBKH B BOJHBIX IKOCHCTEMAaX (KM3HEHHbIE (hOPMBI
ruipoOMOHTOB). JKu3HEeHHbIE (POPMBI — 3TO KOHBEPI'€HTHO BO3HMKIIIME COBOKYITHO-
CTU OPraHU3MOB Pa3HOrO CUCTEMATUYECKOIO MOJOKEHUsI, 00J1a1atolue MPUHIUIH-
aJIbHO CXOJHBIMHU NPUCTIOCOOJICHUSIMHU, MO3BOJISIOIIMMHU UM CYIIECTBOBATh U yIEp-
KUBAThCA B OMpe/iefieHHbIX Ouoronax (puc. 15). B menaruanu xu3HeHHbIE (HOPMBI
NPECTABJIEHBI IJTAHKTOHOM M HEKTOHOM, Ha TBEPJbIX cyOcTpaTrax — OEHTOCOM M Tie-
puUTOHOM, B 30HE KOHTAKTa OEHTAIN U NeJlarualii — Neaaro0eHTocoM, B TOBEPXHO-
CTHOM CJIO€ BObI — HelicToHOM | 1eiictonoM (KoncranTunos, 1986).

B npenenax xaxnoil ku3HeHHON (POPMbI OOBIYHO PA3IUYAIOT COBOKYMHOCTH
OPraHUu3MOB, BBIJICJISIEMBIE 110 TEM WJIA WHBIM MPU3HAKAM B 3aBUCUMOCTH OT OCO-
OeHHOCTel caMHUX TMIPOOMOHTOB M YCIOBUM UX cyulecTBoBaHus (puc. 16). Ha-
IpUMeEp, MIAHKTOH MOXKHO MOAPA3AEHATH MO TUIY BOAOEMOB (MOPCKOW, IPECHO-
BOJHBIA, PEYHOM, O3€pHBIN), WX reorpa@uueckoMy MOJOXKEHUIO (TPONUYECKUH,
OopeanbHblid, BBICOKOTOPHBII), 9KOJOTHYECKUM 30HaM (ITOBEPXHOCTHBIH, TITyOOKO-
BOJIHBI, HEPUTUYECKUI, TUTOPATIbHBIN), C€30HaM Tojia (BECEHHUH, JIETHUM, OCEH-
HUM, 3UMHUI), KaueCTBY BOJbI (alUI0-aJIKAIU(DUIbHBINA, XOJIOA0- U TEIJIO0JI00U-
BbII U JIp.), CTETIEHU MPUBSI3aHHOCTU K OMOTONY (MCTUHHBIN, BPEMEHHBIN, ClTydai-
HBIM, OOJUTaTHBIN, (PaKyJIbTaTUBHBIN), TAKCOHOMUYECKOMY COCTaBY (300- U PUTO-
IUTAHKTOH, OaKTepUOIJIAaHKTOH, PAYKOBBIA IJIAHKTOH, MXTHUOIUIAHKTOH M T.IL.),
pa3sMepHOMY NpPHU3HAKY (HaHHO-, MUKPO-, MAaKpOIJIAHKTOH). AHAJIOTWYHO KJIACCH-
bunupyroT OEHTOC U ApyTHe KU3HEHHBIE (DOPMBI THAPOOHUOHTOB.

S P S

5

— s
I T,

Puc. 15. CxeMa 3K0JIOTHYECKUX TPYNITUPOBOK B BOJIOEME
(nmo: XKanuwu, 'epa, 1961):
1 — 6eHTOC; 2 — MIaHKTOH; 3 — HEKTOH; 4 — Mepu(UTOH; 5 — HEHCTOH; 6 — MIIEHCTOH
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NNAHKTOH
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HEKTOH

Puc. 16. Dkosiornueckne rpynnupoBKH MOPCKUX )KUBOTHBIX
(mo: Maposa, CBemHukoB, 1988)

lInankmon (0T rped. planktos — 011y K1arOIIMI1) — COBOKYITHOCTb OPTaHU3MOB,
HACEJIAIOIIMX TOJIILY BOJbl KOHTUHEHTAJIbHBIX U MOPCKMX BOJOEMOB M HE CIOCOO-
HBIX TPOTUBOCTOATH mepeHocy TeueHusmu (bense, 1969-19786). B cocras
IUIAHKTOHA BXOJAT KaK PacTeHus: — (PUTOIMJIAHKTOH, TaK U )KMBOTHBIE — 300ILJIaHK-
TOH, TAK)K€ BBIIEISIOT OAKTEpUOIIAaHKTOH. [ITaHKTOH MPOTHBONOCTABIAIOT Hace-
JIEHHIO JTHA — OEHTOCY M aKTUBHO IJIaBAIOLIUM KUBOTHBIM — HEKTOHY. B oTnnune
OT MOCJIEAHUX, OPraHU3Mbl MJIAHKTOHA HE CLIOCOOHBI K CAaMOCTOSATEIbHOMY JBHKE-
HUIO WM MOJBMKHOCTh MX OrpaHMYeHa. B mpecHbIX BOAax pa3ivyaroT 03EpHBIN
IUIAHKTOH — JJUMHOIUIAHKTOH U PEYHOU — MOTaMOIIJIaHKTOH.

PactutenbHbie POTOCHMHTE3UPYIOIIME MIAHKTOHHBIE OPraHU3Mbl HYKIAIOTCS
B COJIHEYHOM CBETE U HACEJNSIOT MOBEPXHOCTHBIE BOJIbI, B OCHOBHOM JI0 TTyOMHBI
50-100 m. baktepuu U 300MJIaHKTOH HACENSIOT BCIO TOJILLY BOJ A0 MaKCUMAaIbHBIX
ri1yOouH. Mopckoi (pUTOIMIAHKTOH COCTOUT B OCHOBHOM M3 JUATOMOBBIX BOJOPOC-
Jei, mepuanHend U KOKKOIUTO(MOPUI; B MPECHBIX BOAAX — U3 IUATOMOBBIX, CHHE-
3€JIEHBIX U HEKOTOPBIX TPYMIl 3€JEHBIX BOAOPOCIEC. B MpecHOBOIHOM 300IIaHK-
TOHE HanboJee MHOTOUMCICHHBI BECIIOHOTHE W BETBUCTOYChIE payKu M KOJIOBpAT-
KH{; B MOPCKOM JOMHUHHUPYIOT pakooOpa3Hbie (TJaBHBIM O0pa3oM BECIOHOTHE, a
TaK)K€ MU3UIbI, 3B(ay3ueBble, KPEBETKM U [1p.), MHOIOYHMCIIEHHBI MPOCTEHIINE
(paguonsipun, ¢popamuHupepsl, UTHPY30pUU TUHTUHHUIBI), KUIIEYHOIIOJIOCTHBIE
(Meny3bl, cupoHODOPHI, TPEOHEBUKH), KPBIIOHOTHE MOJUIIOCKH, 000JIOYHHUKH (arl-
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NEHAUKYJISPHUH, Calblbl, OOYEHOYHUKH, MUPOCOMBI), AHLA W JUYMHKH pHIO, JIH-
YUHKH Pa3HBIX OECMO3BOHOYHBIX, B TOM UHCJIE MHOTUX JIOHHBIX. BumoBoe pasHo-
oOpa3ue mIaHKTOHa HauOoJIblIee B TPOIIMYECKUX BOJAaX OKeaHa.

Pa3mepsl opraHu3MoB IJIAHKTOHA KOJIEOIIOTCS OT MUKPOMETPOB 10 HECKOJIb-
KUX MeTpoB. [1oaTOMYy OOBIUHO pa3/IMYarOT: HAHHOMJIAHKTOH (OakTepuu, Hauboee
MEJIKUE OJHOKJIETOYHbIE BOJOPOCIHN), MUKPOILIAHKTOH (OOJIBLUIMHCTBO BOJOPOC-
niel, mpocTere, KOJIOBPaTku, MHOTHE JIMYMHKH), ME3OIJIAHKTOH (BECIOHOTHE U
BETBUCTOYChIE PAYKU U IPYTHe€ KUBOTHbIE Me€Hee 1 CM), MaKpOIUIAHKTOH (MHOTHE
MU3HJIBI, KPEBETKH, MEAY3bl U JPYTME€ CPABHUTEIBHO KPYIHBIE KUBOTHBIE) U MeE-
raJIOMJIaHKTOH, K KOTOPOMY OTHOCATCS HEMHOTME HauOOJee KPyIHbIE MIAHKTOH-
HbI€ KUBOTHBIE (HampuMmep, rpeOHEBUK BEHEPHUH Mosc JUIMHOW 10 1,5 M, Meaysa
HHAaHEed IHAaMETPOM 10 2 M co mynaibuamu 10 30 M, KOJOHMH MTAPOCOM IJIMHOU
10 30 M u Gonee 1 M B nonepeyHuke U jap.). OIHAKO TPaHUIIBl TUX Pa3MEPHBIX
rpyni He OOLIENPUHATHL. Y MHOTMX OpPraHU3MOB IIJJAHKTOHA BBIPAOOTANIMUCh MpU-
criocoOJieHus1, o0Jieryaromye napeHue B BoJie: yMEHbLIAIOMINE YIEIbHYI0 Maccy Te-
Ja (ra3oBble U KHUPOBBIE BKIKOUEHUS, HACBIIEHHOCTh BOJIOM U CTYJI€HUCTOCTh TKa-
HEH, HICTOHYEHHOCTh U TIOPUCTOCTh CKEJIETA) U YBEJIMYUBAIOILIUE €r0 YIENbHYIO I0-
BEPXHOCTH (CJIOXKHBIE, YACTO CUIIBHO Pa3BETBIEHHBIE BEIPOCTBI, YIJIOLIEHHOE TENO).

Opranu3mMbl GUTOIJIAHKTOHA — OCHOBHBIE MPOIYLEHThI OPraHMueCKOro Belle-
CTBa B BOAOEMAX, 3a CUET KOTOPOrO CyHIECTBYET OOJIBIUIMHCTBO BOJHBIX >KHBOT-
HBIX. B MEJIKOBOJHBIX MPUOPEKHBIX YACTAX BOJOEMOB OPraHUYECKOE BELIECTBO
NPOAYLUPYETCS TakkKe OHHBIMU pacTeHusiMU — urodentocom. Obuiue ¢uto-
IUTAHKTOHA B PA3JIMYHBIX YACTAX BOAOEMOB 3aBUCHT OT KOJUYECTBA B MOBEPXHOCT-
HBIX CIIOSIX HEOOXOAMMBIX ISl HETO MUTATENbHBIX BEIIECTB. JIMMUTHPYIOT B 3TOM
OTHOLUEHHUU TJaBHBIM 00pa3oM ¢ochaThl, COEAUHEHUS a30Ta, a U1 HEKOTOPbIX
OpPraHHU3MOB (JIMATOMOBBIE, KPEMHEKTYTUKOBBIE) M COCTMHEHUS] KpeMHUs. 3a IJu-
TEJNbHYIO UCTOPUIO OKEaHa TH BELIECTBA HAKOMMUJIMUCH B OOJIBIIMX KOJIMYECTBAX B
€ro riyOnHax, B OCHOBHOM B pE3yJIbTaTe PasloKE€HUs U MUHEPAIU3alUU OpraHu-
YECKUX YaCTHI], OCEAAIOIINX U3 BEpXHUX cio0eB. [loaTomy obuiibHOE pa3BuTHE Pu-
TOIJIAHKTOHA IIPOMCXOAUT B paiioHax anBesuiMHra (moabéMa riyOMHHbBIX BOJ), Ha-
npuMep, B pailoHe cThiKa TEMIBIX BOA ["onbdecTprMa U ceBEpHBIX XOMOAHBIX Teue-
HUW, B 30HE JKBATOPUAIBHOW AMBEPre€HLMH BOJ, B PalOHAX CTOHHBIX BETPOB
BOM3u OeperoB U T.4. [10CKOMBKY (DUTOIMIAHKTOHOM MHTAIOTCS MEJIKHUE TJIAHK-
TOHHBIE XUBOTHBIE, CIy)KalllMe MUIIeH Oornee KPYMHbIM, palOHBI HaWOOJBIIETO
pa3BUTHS (PUTOIIAHKTOHA XapaKTEPU3YIOTCS U OOMIIMEM 300MJIAHKTOHA M HEKTO-
Ha. 3HAYUTEIbHO MEHBLIEE M JUIIb JOKAJIbHOE 3HAUEHHE B 0OOrallleHuU MOBEPX-
HOCTHBIX BOJI MUTaTEIbHBIMU BEIIECTBAMHU MMEET PeYHOl cTOK. Pa3ButHe (huto-
IUTAHKTOHA 3aBUCUT TaK)K€ OT MHTEHCUBHOCTH OCBELUEHMS, YTO B XOJOIHBIX U
YMEPEHHBIX BOJaX 00yCIIOBIMBAET CE30HHOCTh B €r0 Pa3BUTHU. 3UMOM, HECMOTPS
Ha OOMJIME NUTATENbHBIX BEILECTB, BHIHOCUMBIX B TOBEPXHOCTHBIE CJIOM B PE3YJIb-
TaTe 3UMHEr0 MepeMEIIMBaHNs BOJ, (PUTOMIAHKTOHA Majlo M3-3a HEJAOCTaTKa CBe-
Ta. BecHoil HaunHaeTcs ObICTpoe pa3BUTHE (PUTO-, a BCIEA 32 HUM M 300MJIaHKTO-
Ha. [lo Mepe ucrnonb3oBaHus (UTOMIAHKTOHOM MUTATEIbHBIX BEILIECTB, a TAKXKE
BCJICJCTBHE BBICAAHUS €r0 JKUBOTHBIMU KOJMYECTBO (PUTOIJIAHKTOHA CHOBA
yMeHblaeTcs. B Tponukax cocTaB M KOJMUYECTBO TIAHKTOHA OoJiee MIIM MEHee Mo-
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CTOSIHHBI B TeueHue roga. OOunbHOE pa3BUTHE (UTOIUIAHKTOHA MPUBOAMT K «IIBE-
TEHUIO» BOJIbI, U3MEHSIOIIEMY €€ LIBET U YMEHbIIAoUIeMy Mpo3payHocTh. [Tpu 1Be-
TEHUM HEKOTOPBIX NEPHUIMHEN B BOJY BBIIEISIIOTCS TOKCMYECKUE BELIECTBA, KOTO-
pbI€ MOT'YT BbI3BaTh MaCCOBYIO TMOEIb MJIAHKTOHHBIX U HEKTOHHBIX KUBOTHBIX.

buomMacca mIaHKTOHa BapbUPYET B Pa3HBIX BOJOEMAX U UX palOHaX, a TaKxKe
B pa3jIMyHbIe CE30HBI. B MOBEPXHOCTHOM cjl0€ OKeaHa Ouomacca (PUTOIIaHKTOHA
OOBIYHO KOJIEOJIETCS OT HECKOJIbKHUX MHJIJIUTPAMMOB JI0 HECKOJBKMX IPAaMMOB Ha
METp KyOM4€eCKUi, 300MJIaHKTOHA (ME30IJIAHKTOHA) — OT AECATKOB MUJIJIUTPAMMOB
10 1 /™ 1 Gonee. C riryGHHOM OH CTAHOBHTCS MEHee PasHOOOPA3HBIM U €ro Ko-
andecTBO ObIcTpo yObiBaeT. B MupoBoM okeaHe OefHbIe MIIAHKTOHOM aKBaTOPHH
npeodaaaaoT o IIoliaay Haj OoraTeiMu. benHee Bcero UM LEHTpajibHbIE TPO-
MUYeCKHe paioHbBI O 00€ CTOPOHBI OT SKBATOPHAIBHON 30HBI, Hanbonee OOraTel —
npuOpexHbIE PailoHbl YMEPEHHBIX U CyOTponuuecKux MHpoT. ['ooBas Mpoayk-
uus (uroriaHkroHa B MupoBoM okeane coctaBiseT 550 Mapa T, O OLEHKE
B.I'. boropoBa, 4uro nmoutu B 10 pa3 mpeBbIIa€T CYMMapHYIO MPOAYKIIHUIO BCETO
’KUBOTHOI'O HACEJIEHNS OKEaHA.

MHorue nIaHKTOHHBIE JKUBOTHBIE COBEPILIAIOT PEryJIIPHBIE BEPTUKAIbHBIC MU-
rpalliy ¢ aMIUIUTYAON B COTHU METPOB, MHOT/IA CBBILIE 1 KM, CIOCOOCTBYIOLTHUE TIe-
PEHOCY IHUIIEBBIX PECYPCOB U3 OOraThlXx UMU MOBEPXHOCTHBIX CIIOEB B IIIyOMHBI U
oOecriedyeHr0 nuilei TiyOOKOBOJHOTO IUIAaHKTOHA. BcerencTBue crnocoOHOCTH K
MUTpalMsIM €ro BEpPTHUKaJIbHasi 30HAIbHOCTh BhIpaXKeHa MeHee 4€TKo, yeM OeHToca.
MHorue miaHKTOHHbIE OPraHu3Mbl 00JIaal0T CIOCOOHOCTBIO K CBEUEHUIO (OHOIII0-
MUHecUeHIMs). HekoTopeie MOTYT CAYKUTh UHIWKATOPAMH CTENEHH 3arps3HEHHO-
CTH BOJOEMA, TaK KaK B Pa3HOM CTENEHHU YyBCTBUTEINIbHBI K 3aTPA3HEHHUIO.

Hexmown (0T rped. nektos — NIaBarOIMMA, IIBIBYIIHIA) — COBOKYITHOCTh AKTUBHO
TUIABAIOIIMX METaru4ecKnX )KMBOTHBIX, CIIOCOOHBIX MPOTUBOCTOATH CUJIE TEUEHUS U
nepeMeniaTbes Ha 3HaunTenbHbie paccrosHus (BOC, 1995). K nekrony oTHOcATCS
pBIOBI, KajabMapbl, KHTOOOpa3HbI€, JJACTOHOTHE, BOJHBIC 3MEH, YEPEraxu, MUHIBU-
HbI. JI711 HEKTOHHBIX >KMBOTHBIX XapakTepHbl oOTekaemasi opma Teja U XOpOIIo
pa3BUTHIE OpraHbl ABM)KEHUs. HEKTOH MPOTHBOIIOCTABISAIOT IIJIAHKTOHY, NPOMEXY-
TOYHOE TMOJIOKEHUE MEXKAY HUMH 3aHUMAeT MHUKPOHEKTOH, MPEICTABICHHBIN KU-
BOTHBIMH, CIIOCOOHBIMM K OTPAaHUYEHHBIM aKTHUBHBIM MEPEMEIICHUSM: MOJIO/b U
MeJIKHE BUbI pbIO U KaJlbMapoB, KPYIHbIE KPEBETKH, 3B(hay3ueBbie paukH U Jp.

Heticmon (0T rped. neustos — nnaBarOUi) — COBOKYITHOCTb OPTraHU3MOB, TTPH-
KPEIUISIOIIMXCS K TOBEPXHOCTHOM TUIEHKE BOJIbI, IEPEIBUTAIOLIMXCS 110 HEW CBEPXY
— DIIMHENUCTOH WM CHU3Y — TMIIOHEUCTOH. HEHCTOH COCTaBIAIOT: NpOCTENIINE, O-
HOKJIETOYHbIE BOJIOPOCIIH, KIIOMbI-BOJIOMEPKH, KYKU-BEPTAUKH, JIUYUHKA KOMApPOB,
HEKOTOPBIE BETBUCTOYCHIE PAuKH, JIETOUHBIE MOJUIFOCKH M APYTHME MEJKHUE, B OCHOB-
HOM MPECHOBOJAHBIE OpraHu3Mbl (puc. 17). K MOpCKOMY THIIOHEHCTOHY OTHOCAT
TaK)ke oburTarened camoro BepxHero ciosi Boabl (0—5 cM), KOTOpbIE KUBYT TaMm
KPYIJIOCYTOYHO WJIM TOJIBKO HOYbIO (MEJIKHE PAYKU, MaJIbKHU PbIO U 1p.).
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Puc. 17. IIpeacraBurenn npecHOBOIHOIO HEMCTOHA!
I — kyon BogoMepKa; 2 — KIION IIaiplll; 3 — BOJHAS JUYMHKA MYyXH; 4 — )KYK BEp-
TAYKA; 5 — )KYK BOJIOJII00; 6 — IMUMHKA KPOBOCOCYIIET0 KoMapa; 7 — TMYMHKA KY-
Ka [JaBYHUA; 8 — OPIOXOHOTU MOJITIOCK MPYIOBUK (110: 3epHOoB, 1934)

IIneiicmon (0T rped. pleusis — iaBaHue, pleo — MbIBY) — COBOKYITHOCTH BOJI-
HBIX OPraHU3MOB, JepKAIUXCs HA TOBEPXHOCTH BOJIbI UJIH MOIYTIOTPYKEHHBIX B HEE
(B3C, 1995). Haubonee pazHooOpa3Hbl MPEACTaBUTEM MOPCKOTO TuiekcToHa. Jljist
MHOTUX OPTaHU3MOB IJICMCTOHA XapaKTePHO 0Opa30BaHKUE Ta30BbIX Kamep (CuOHO-
dopa ¢uzanvs) Win BbIIEICHHUE TIEHUCTHIX MOIUIABKOB (AKTHHHUSI MUHHUAC, MOJLITFOCK
SIHTUHA); JPYTUe UCIOJb3YIOT KaK OMOpPY MOBEPXHOCTHYIO TUIEHKY BOJbI (MOJUTIOCK
riaykyc). M3 pacTteHuii K HEMY OTHOCATCSI, HAIPUMEpP, CapracCoBbIE BOAOPOCIIH.
B KOHTHMHEHTAJIBHBIX BOAAX OPraHU3MBI IJIEMCTOHA MPAKTUYECKU OTCYTCTBYIOT.

benmoc (ot rped. benthos — rnyouna) — no onpezaenenuto B.. XKaauna (1950),
NpeACTaBIsAeT COOOM SKOJIOrMYECKYI0 TPyNNy OPraHU3MOB, XapaKTepU3YIOLIUXCS
CBSI3bIO C THOM BOJHBIX OOBEKTOB KaK CyOCTpaToM, Ha KOTOPOM (3MUOEHTOC) UK
BHYTPHU KOTOPOro (3HJ00EHTOC) OpraHu3Mbl MPOBOAST CBOIO XKHM3Hb. B mpoTHBO-
MOJIOKHOCTh OEHTOCY, OpraHU3MBbl, )KUBYIIHE B TOJILE BOAbl U HE CBA3aHHBIE C
JTHOM, HA3bIBAIOT MEJariueCKUMU OpraHu3MaMu (HEMCTOH, MIEHCTOH, MIaHKTOH U
HEKTOH). beHToc nensT Ha >KMBOTHBIH (3000€HTOC) M pacTUTENbHbIA (PpuTOOCH-
toc). [To cnocoOy oOuTanus Ha JHE BOAOEMA B 3000€HTOCE Pa3IMyalOT >KUBOTHBIX,
KUBYIIUX B TPYHTE U HA TPYHTE, MOJIBUXKHBIX, MAJIOMOABUKHBIX U HETMOJIBUKHBIX,
BHEJIPUBIINXCSI YACTUYHO B T'PYHT WM MNPUKperiEHHbIX. [lo cnocoly nuTanus
IpeCcTaBUTeNId 3000€HTOCA MOAPA3ACIAIOTCS Ha XUIIHBIX (TUIOTOSIAHBIX), PacTH-
TEJIbHOSIHBIX, IETPUTOSAIHBIX (MUTAIOIIMUXCA OPraHUYECKUMHU 4YacTULAMU) U T.J.
MHoOTr#X KMBOTHBIX, OOMTAIONIUX Ha JHE BOAOEMA, TPYAHO OTHECTH K Tearude-
CKUM WJIM OEHTOCHBIM U MX Ha3bIBAIOT: MJIAHKTOOEHTOC U HeKTOOeHTOoC. 1o pa3me-
paM OEHTOCHBIE OpPraHHU3Mbl JENSAT Ha KpynHble (MAakpoOEHTOC), cpeHue (Me30-
O6eHToCc) U Menkue (MukpoOeHToc). [IpumeHsieTcss Takke TEpMUH MEHOOEHTOC —
Menkuit 6entoc 6e3 6aktepuii (3enkeBud, [llanora, 1969-1978).

B Mopsx 3000eHTOC MpeacTaBlieH TJIaBHBIM 00pa3oM ¢opamuHudepamu, ryo-
KaMH, KUIIEYHOMOJIOCTHBIMH, HEMEPTUHAMH, MHOTOLIETUHKOBBIMU YEpPBSIMU, CH-

36



NYHKYJIUJaMU, MIIAHKaMH, TJIEYEHOTMMH, MOJUTFOCKAMHU, PakoOOpa3HbIMH, WIJIO-
KOXXHUMH, acIIuusIMH U peidamu. OCHOBHasi Macca 3000€HTOca MPUYypoUeHa K MeJl-
KOBOJHBIM pailoHaM. Ha nuTopanu v B BEpXHEM TOPU30HTE CyOIMTOpad Macca
KMBOTHBIX OPraHH3MOB Ha IUIOMIAAH B 1 M° MOXeET JOCTUraTh MHOTHX ICCSTKOB
kusorpammoB. Ha rimyOunax no 100-150 m ero Ouomacca cocTaBisieT COTHU U Jie-
csTKU rpaMMoB; Ha riayoune 500-1000 m 6uomMacca nHOrJa UCUUCSETCS IpaMMa-
MH, TIIyOXe — JOJAsIMH rpaMMa, Ha OonbInuX riayouHax (abuccanb) — MUAJUTHTPAM-
Mamu. HaOnronaercst BepTuKaibHas 30HAJIBHOCTh U B paclpe/iesieHud OeHToca: B
BEPXHUX TOPU30HTaX MpeodJafaroT MOJUIIOCKH U PakooOpasHble, B CPEIHUX —
MOJITIOCKH, TIOJTUXETHl U UTJIOKOXHE, B 00yiee TIyOOKHUX — MOJIMXETHI, paKooOpas-
HbIE U UTJIOKOXKHE.

Kpome xuBOTHBIX O0MbIlIOe 3HAYEHHE B OEHTOCE MOpel MMEIT OaKTepuu u
BOJIOPOCTHU (IMaTOMOBBIE, 3eJI€HBIE, Oyphble U KpacHbIE). Y MOOEPERUil OOBIUHBI U
HEKOTOpPBIC I[BETKOBbIE pacTeHMs: 30cTepa, hpuuiocnaauke, pynmnus u ap. Haubo-
Jee 6orat u pazHooOpazeH GUTOOEHTOC Ha CKaJUCTHIX U KaAMEHHCTBIX ydyacTKax
JIHA, KOTOPbIE CIYKAT MPOYHBIM CyOCTpaTOM JJIsi NPUKPEIUIEHUsT BOAOpocien. Y
Mypwmanckoro, beromopckoro u JlaapHEBOCTOUHOTO MOOEPEXUl BOJOPOCIH U3
JIAMHHApUEBBIX W (GYKYCOBBIX (M3 OypbIX) JAlOT Hepeako macey 15-30 kr Ha 1 M
JIHa B JIMTOPAJIMA U BEPXHEM T'OPU3OHTE CyOIMTOpaiIu. 3apOCciau KpacHOW BOJOpPOC-
mu puiodopsl u3BecTHrl B YépHOM Mope Ha riayoune 20-60 m, rae Macca e€ co-
cTaByisieT B cpennem 1,7 KT/M* JIHA, a B [EJIOM — MWUJIMOHBI TOHH. Ha MAarkux
IPyHTax (PUTOOEHTOC Pa3BUBAETCS TOJBKO B Oo0Jjiee WM MEHEE 3alUIIEHHBIX OT
JICWCTBUSL BOJH MEIKOBOJHBIX y4acTKax. 31ECb OH COCTOUT B OCHOBHOM W3 IIBET-
KOBBIX pacTeHuM (30CcTepa), KOpHEBasi CUCTEMa KOTOPBIX MO3BOJSIET UM YKOpe-
HUTHCS B MIECYAHBIX U WIUCTHIX TpyHTaX. BepTukaibHOE pacnpeielieHue BOJ0POC-
Jielt 3aBUCUT OT COCTaBa COTHEYHOTO CHEKTPa, TOXOASMIETO 10 Pa3IuIHON TIIyOH-
HBI B CBS3U C HEOAMHAKOBOM IMOMIOMIAEMOCTBIO JIY4€H ¢ Pa3HOM JIMHOW BOJIHBI, B
BEPXHEM TFOPU30HTE OOBIYHO COCPENOTOUYECHBI 3eJEHBIE BOJOPOCIH, HIKE — OyphIe,
a ené HUXKe — MPEUMYIIIECTBEHHO KpacHBIE.

B npecHbix Bomoémax KOJIMYECTBO 3000€HTOCA 3HAYMTEILHO MEHBUIE, YEM B
MOPCKHX, U COCTaB €ro OJHOOOpa3zHee; B HEro BXOJAT MpocTeiliine, ryOKy, pecHUY-
HbI€ U MaJIOIIIETUHKOBBIE YEPBH, MUSBKHU, MIIIAHKH, MOJUTIOCKH U JINUMHKH HACEKO-
MbIX. IHOr1a OH COCTOUT B OCHOBHOM W3 JUYMHOK XUPOHOMMJ U OJUTOXET, J1at0-
mpx Ha 1 M° Maccy B HECKOJBKO IECATKOB IPAMMOB H MPEICTABISIONMX OYCHb
0O0JIBIIIYI0O KOPMOBYIO 1IEHHOCTH UIsl pblO. B coctaB OeHTOCa MpecHBIX BOJOEMOB
BXOJISIT TaK)Ke OaKTepUH, TMaTOMOBBIE U 3€JIEHBIC (XapOBble U HUTYATKU) BOJOPOC-
JIM, a TaK’)K€ MHOTOYHCIIEHHBIE MaKpO(QUTHI, PacTOaraloiecss B HallpaBJIeHUN OT
Oepera siCHO BBIPOKEHHBIMH TOsicamMH. [IepBbIi MOSC COCTOUT U3 TOMYMOTPYKEH-
HBIX PAaCTeHHH (TPOCTHHKA, KaMbIIlla, POTr0o3a, OCOK U Ap.); BTOPOH — U3 MOTPYyKEH-
HBIX PAaCTeHUN C MJIABAIOIIMMH Ha TMOBEPXHOCTH BOJIbI JUCTHSIMU (KYBIIMHKH, KY-
ObIIIKK W Jp.); TPETUH MOSIC — U3 MOTPYKEHHBIX PACTEHUH, Y KOTOPBIX OOBIYHO
TOJIBKO LIBETKU MOJAHUMAIOTCS HaJl BOAOM (O0JbIas 4acTh pAECTOB, J0JIEH U Jp.).

Hexoropelie 1oHHBIE )KUBOTHBIE MPUHOCAT Bpea. B mepByro ouepens 3T0 MOp-
CKHE JIPEBOTOYIIbI (JIBYCTBOpUYATHIE MOJUTIOCKH). MHOTHE MOpPCKHE OpPraHu3Mbl B
OOJBIINX KOJUYECTBAX IMOCENSIIOTCS Ha JIHMINE KopabJed, CHIKas CKOPOCTh CY-
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J0B. YBEJIUYEHUE KOJIMYECTBA MPECHOBOJHOIO (PUTOOEHTOCA UHOI'Ia OKa3bIBAETCS
BpeAHbIM, TaK Kak BEeAET K 3apacTaHuio OacceiiHa; cpeacTBOM OOpbObI CIY>KUT
CKallTuBaHHUE.

lepugumon (0T niepu... u rped. phyton — pacTeHHe) — 3TO COBOKYIMHOCTh Op-
raHU3MOB, TMOCENSIONIMXCS HA Pa3IUYHBIX MPEIMETaX W KUBBIX TEJax, HaXOJs-
muxcst B touie Boabl (KoncrantuHos, 1986). Tepmun npennoxen A.Jl. benun-
roM B 1924 r. PaccmaTpuBaeTcs kKak CHHOHUM TE€PMHUHA «OOpacTaHHs».

OO6pacTanus — 3TO MOCENEHUsI BOJHBIX OPTaHU3MOB Ha CKalaX W KaMHsIX, MOA-
BOJIHBIX YaCTAX CYyA0B, OyeB, MOPTOBBIX U JAPYTHMX THAPOTEXHUUYECKUX COOPYKe-
HUH, BHYTpHU BOA03a00pHBIX TpyO, HA MOJABOAHBIX Kabensx u T.1. OcHOBY oOpac-
TaHUH COCTaBISIOT MPUKPEIUIEHHBIEC )KUBOTHBIE U PACTEHHsI: YCOHOTHE paKooOpas-
HbIE (MOpPCKUE XKEITYIU U MOPCKUE YTOUKH), ABYCTBOPYATHIE MOJUTFOCKU (MUAUU U
ap.), TUAPOUABI, MIIAHKH, TYOKH, aCllUINU, TPyOUaThle MHOTOLIETHHKOBBIC YEPBH,
Bopopociu. Cpelid HUX CENSTCS MOJBUKHBIE KUBOTHBIE, TTIaBHBIM 00pa3oM 4epBU
1 pakooOpasHble. OIMH U3 BaKHBIX KOMIIOHEHTOB 0OpacTaHUil — OaKkTepuH, 0ObIY-
HO TMEPBLIMH IMOCENSIIOIIUECS HA CBOOOHBIX MOBEPXHOCTSIX. BOJBIIMHCTBO Opra-
HU3MOB, YYaCTBYIOIIMX B 0OpacTaHMIX, pa3MHOXKAsICh, 00Pa3ylOT CIOPHI UK CBO-
00IHOMO/IBU)KHBIE MJIAHKTOHHBIE IMYUHKH, KOTOPBIC PAa3HOCATCS TEUCHUSIMH, a 3a-
TE€M OCENal0T Ha cyOcTpaT U MepeXoAsT K NMPUKPEIIEHHOMY 00pasy »ku3Hu. Mop-
ckue oOpacTaHusl pa3HOOOpa3HEE U NOCTUTAIOT Oosiee MOIHOTO pa3Butus (10 100
u 6osee KF/MZ), 4yeM IpecHOBOAHbIE. COCTaBISIONINE €0 JKUBOTHBIE OOJbIIIEH Ya-
CTBIO MUTAIOTCS, OT(PUILTPOBBIBAS WM YJIABIMBAS U3 BOJbl MEJIKUE MUILIEBbIC YaC-
TULI. VI3BECTHBI MHOTHE Cly4au HIMPOKOrO PAacCeNeHUs OPraHu3MOB 3TOM IKOJIO0-
TMYECKOM TpyNIMPOBKU C MOMOIIbIO cyaoB. Hampumep, nociie noctpoiiku Bosro-
JloHnckoro kaHana cBbiiie 20 BUIOB O€CIIO3BOHOYHBIX U BOJIOPOCIIEH MPOHUKIN Ha
JHUIIaX cyAoB U3 A30BCKOro Mops B Kacnmiickoe MoOpe M pacCelniauch B HEM
(bensies, 1969—1978a).

OOpacTaHusi CHUXKAIOT CKOPOCTh XOJa CYI0B, YMEHbLIAIOT TOK BOJbI B BOJIO-
BOJIaX, MOJAIOIINX BOAY Ha MPOMBIIJICHHbIE MPEINPUITHS, CHUXKAIOT 3(P(HEeKTHUB-
HOCTh OXJIQXJAIOMIMX YCTPOMCTB, YBEJIMYMBAIOT TMOABEPraloIIyOCs JEHCTBUIO
BOJIH TIOBEPXHOCTh CBail, MPUYaJIOB U T.I., COCOOCTBYIOT KOPPO3UU METAIIINYE-
CKMX M OETOHHBIX IMOJIBOJIHBIX COOpYkeHui. bophba ¢ HUMU BKIIHOYAET pEryJisip-
HYIO OYMCTKY OOpOCHIMX MOBEPXHOCTEH, MPOMBIBKY BOJOBOJOB ropsiueil BOAOH
WM PaCTBOPAMHM SJOBUTHIX XMMHUYECKUX BEIIECTB, MOKPHITUE MOABEPKEHHBIX 00-
pacTaHUIO MOBEPXHOCTEN SATOBUTHIMHU KPACKAMHU.

Buosiornyeckass NpoAyYKTUBHOCTb (MPOAYKIIHSA) — BOCIIPOU3BEAEHUE OHO-
MacChl PACTEHUH, MUKPOOPraHU3MOB U )KMBOTHBIX, BXOASIIUX B COCTaB IKOCHUCTE-
Mbl. [Tpoaykuus peanusyeTcsi B KaxJA0M OT/AEJIbHOM Cllydae 4epe3 BOCIPOU3BELE-
HUE BUJOBBIX TMOMYJSIUUNA PACTEHUM U KUBOTHBIX, UAYILIEE C HEKOTOPOH CKOPO-
CTBIO, UTO MOXET OBITh BBIPAKEHO OMpPENEIEHHON BEIMYNHON — MPOAYKIUEH 3a
rojl (WIM B WHYIO €IMHHUIY BPEMEHH) Ha €IUHUILY TUIOMAAM (NI Ha3eMHBIX U
JIOHHBIX BOJIHBIX OPraHW3MOB) WJIM Ha €IUHUIYY 00bEMa (JI7I1 OpraHu3MoB, OOU-
TaIIKUX B TONILE BOAbl). [Ipoaykius onpenesiéHHON BUAOBOU NOMYJISILIUA MOYXKET
OBITH OTHECEHA TAKXke K €€ YMCIIeHHOCTH min ouomacce (Bunbepr, 1969—-1978a).



buomacca oTnenbHBIX BHIOB MM BCEro OMOLIEHO3a B LIEJIOM MOXKET CIY>KUTh
JUISl OLEHKHW TPOAYKIIMH U MPOAYKTUBHOCTH TOJBKO MPU CPaBHEHUU IKOCUCTEM
OJIMHAKOBOW WJIM CXOAHOM CTPYKTYPhl MU BHIOBOI'O COCTaBa, HO COBEPILIEHHO He-
OpuUrogHa B KadecTBe 0o0IIei Mepbl npoaykuuu. Hampumep, B pesynbTrare BbICO-
KOW HMHTEHCUBHOCTH (POTOCHMHTE3a OJIHOKJIETOUHBIX BOJIOPOCTEH IUIAHKTOHA B
HauOoJiee MPOAYKTUBHBIX Y4YacTKax OKEaHa 3a roji CUHTE3UPYETCS Ha €IUHUILY
TUIOMIAAN TPUMEPHO CTOJIBKO K€ OPTaHMYECKHX BEIIECTB, CKOJIBKO U B BBICOKO-
MPOJYKTUBHBIX JIECaX, XOTS MX OMOMacca B COTHHU THICSY pa3 0oJiblie OMOMAacChl
(bUTOITAHKTOHA.

[Tpoaykuus KakaoW MOMYJISIIUK 32 ONPENEIEHHOE BpeMsl MPEJICTABIISIET CO-
00ii cymMMy MPUPOCTOB BCEX OCOOEH, BKIIOYAIOUIYIO MPUPOCT OTAETUBIIMXCS OT
OpraHuU3MOB 00pa30BaHHUH W MPHUPOCT 0COOEH, YCTpaHEHHBIX (RMTMMUHUPOBAHHBIX )
M0 T€M WJIM WHBIM MPUYKMHAM K3 COCTaBa MOMYJISIIUUA 32 PACCMAaTPUBAEMOE BPEMHI.
B npenenbHOM ciydae, €ciau HET 3JIMMHHALIMM M BCE OCOOM J0XKMBAIOT 10 KOHLA
M3y4aeMoro nepuojia, MpoAyKIus paBHa mpupocty Ouomaccel. Eciu jke Hadalib-
Has (B;) u koneunas (B,) Guomacchl paBHbI, TO 3TO 03HAYaET, YTO MPUPOCT KOM-
NIEHCUPOBAH 3JIMMHUHALMEN, T.€. IIPU 3TOM YCJIOBUU npoaykuus (P) paBHa snumu-
Hai (E). B obmiem ciiygae P=[B,-B| + E.

NHuorna onpenenénnyio Takum o0pazoM MPOIYKIMIO HA3bIBAIOT «YUCTOM Mpo-
OyKUUEel», MPOTUBOMOCTABIISAA €1 «BAJIOBYIO MPOAYKUHIO», B KOTOPYIO BKJIIOYAIOT
HE TOJILKO MPUPOCTHI, HO U 3aTpaThl HA dHEpreTudeckuid oomeH. TepMUHbI «4nc-
Tas» U «BaJOBasl NPOAYKLUS» YKPENWINCH 10 OTHOLUEHUIO K pacTeHusM. B npu-
JIO’)KEHUM K >KUBOTHBIM BajoBasi MPOIAYKIUS MPEACTABISIET COO0M YCBOSHHYIO TH-
1y, WJIA AaCCUMUJISLIMIO, & TEPMUH «IPOIYKIUS» YHOTPEOIseTCs B CMbICIE YNCTON
OPOYKIIUH.

[Tpoaykmuio aBTOTPOMHBIX OPraHU3MOB, CIIOCOOHBIX K (POTO- HUITH XEeMOCHHTE-
3y, Ha3bIBAlOT MEPBUYHOM Npoaykiuei. OCHOBHAs pOjib B CO3JaHUM TEPBUYHOU
OPOAYKIHMH B BOJHOM cpeie NPUHAUISKUT HU3IIKUM pacTeHusM. [Ipomykiuio rere-
POTPO(dHBIX OPraHU3MOB OOBIYHO OTHOCSIT K BTOPUYHON MPOIyKIUU. Bce BUaBI BTO-
PUYHOM MPOAYKIMU BO3HUKAIOT Ha OCHOBE YTWJIM3AallMM BELIECTBA U DHEPIUU Iep-
BUYHOW MPOAYKLHMHU: MPU 3TOM DHEPrusi, B OTIWYME OT BEIIECTBA, MHOTOKPATHO
BO3BPAIIAIONIETOCS B KPYTOBOPOT, MOXKET OBITh HCIIOJIb30BAHA JIJISi BBIIIOJIHEHUS
paboThl TONBKO oAMH pa3. Kaxapiid mociaenyoumii Tpopuueckuii ypoBeHb MoTpeo-
JISIET TIPOAYKITUIO MPEABIAYIIETO, MPUIEM YaCTh SHEPTUU TOTPEOIEHHON U aCCUMHU-
JAUPOBAHHOW MUIIM UAET HA HYXK/bl SHEPreTUYECKOro oOMeHa u pacceuaercs. I1o-
ATOMY MPOAYKLHUS KAXKIOTO MOCTEIYIOMIEro TPOPHUECKOr0 YPOBHS MEHBIIE MpPO-
OyKUUU mpeapiayiiero. YacTo npu nepexoje oT HUZIMIMX TPOPUUECKUX YPOBHEH K
BBICIIIMM CHMIKAETCSl HE TOJIBKO MPOAYKLHUA, HO U Ouomacca. OiHAKO, B OTJINYUE OT
NPOAYKLMHU, OromMacca MOCIEAYIOUIEr0 YPOBHS MOXET ObITh W BbIIMIE OHOMACCHI
MpeAbIAYyIIero, HamnpuMep, OuoMacca (DUTOIJIAHKTOHA MEHbIIE CyMMapHOW Ouo-
Macchl BCEro KUBYLIETO 3a €ro CUET KUBOTHOI'O HACElIEHUs BoJoema (3E€HKEBUY,
1951).

[To apyromy npuvHUMIY OPOIYKLMIO JEJAT HA POMEKYTOUHYIO U KOHEUHYIO.
K npomexxyTo4HON OTHOCST MPOAYKLHIO, NOTPEOIIEMYIO IPYTUMH YICHAMH KO-
CUCTEMBI, BEIIIECTBO KOTOPO BHOBH BO3BPAIAETCS B OCYILECTBIISIEMbIN B €€ mpe-
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Jienax KpyroBopoT; K KOHEYHOW — MPOAYKIIMIO, B TOW WM UHOM (popme oTuyxaae-
MYIO OT 3KOCUCTEMBI, T.€. BBIXOIAILLYIO 3a €€ mpeaensl. K KoHeuyHON MpoayKIuu
OTHOCSTCSL Y UCIOJIB3YyEMbIE YEJIOBEKOM BHJbI IPOLYKIUHU, KOTOPLIE MOI'YT IIpHU-
HaJJIeXKaTh K JI0OOMY TpO(hUUECKOMY YPOBHIO, BKIIIOUAs IEPBBIN, 3aHATHIA pacTe-
HUSAMMU.

Bospacraromue norpeOHOCTH U pacTylas TEXHUUYECKash MOIb YeJ0BEUECTBA
OBICTPO YBETUYMBAIOT BO3MOKHOCTH €TI0 BIUSHUS Ha JKUBYIO MpUpoay. Bo3Hukaer
HEOOXOIMMOCTh YIIpaBJ€HUsl 3KocucTeMamMu. Bece cpencTBa BiAusiHUAA Ha MPOIYK-
TUBHOCTb SKOCHCTEM U YIPABJICHHUS €0 HAMpaBJeHbl JUOO Ha MOBBILIEHUE MOJE3-
HOW NEPBUYHON MPOAYKLMUU (pa3Hble GOpMbl YAOOPEHUS, METUOPALIUHU, PETYIUPO-
BaHUS YHUCIEHHOCTH U COCTaBa NOTPEOUTENIeH NEPBUYHON NPOAYKIUH U TIp.), TUO0
Ha TMOBBIIIEHUE d(PPEKTUBHOCTA YTUIM3ALUMK MEPBUYHON MPOAYKUUU HA MOCIE-
OYIOIIMX TPO(UUYECKUX YPOBHSIX B HY’KHOM JIJISl YEJIOBEKA HAMpPaBJICHUH. JTO Tpe-
OyeT XOpoLIEero 3HaHWsl BUJOBOIO COCTaBa U CTPYKTYPbl SKOCUCTEM U 3KOJOTUHU
OTIENbHBIX BUI0B. Hanbomnpiine nepcnekTuBbl UMEIOT Takue (OPMBI X031 CTBEH-
HOM DKCIUIyaTaluu >XUBOW MPUPOABI U YIPABJIEHUSA €10, KOTOpPbIE OCHOBAaHbI Ha
3HaHUU OCOOEHHOCTEH MECTHBIX 3KOCHCTEM U XapaKTepHbIX s HUX (popm Ouoio-
TUYECKON NMPOAYKTUBHOCTH.



2. OCHOBHBIE THIIbI KOHTHHEHTA/IBHBIX BO/HbIX 9KOCHCTEM

Pexn

Pexu — 31O ectecTBeHHBIE BOJIOTOKH, TEKYIIHE B BHIPAOOTAHHOM MMHU PYyCIIE U
MUTAIOLIMECS 32 CYET MOBEPXHOCTHOIO U MOA3EMHOI0 CTOKa ¢ ux OacceiiHoB. Bes-
Kasi peka UMeeT UCTOK U YCThe, WIH JIeNbTy. Peku ¢ mpuTokaMu 00pa3yroT PeuHyIo
CUCTEMY, XapaKTep U pa3BUTHE KOTOPO 00YCIOBJIEHBI TJIaBHBIM 00pa3oM KiuMa-
TOM, penbeoM, reoJIOrMYecKuM CTPOCHUEM U pa3MepaMu Oacceiina, T.e. TOH mpu-
JIeraroiei MECTHOCTH, OTKYJla UJIeT CTOK. Mexay pedHbIMH OacceiHaMH MpoXo-
JUT rpanuna — sogopasaein (JibBosuu, 1969-1978).

K BaxkHEMIIMM XapaKTEpPUCTUKAM PEK OTHOCATCS: BOAOHOCHOCTH, CTPYKTYypa
CTOKa MO UCTOYHHUKAM TMUTaHUs, TUM BOJIHOTO peXUMa, JJIMHA PEKH, IIOIIaAb BO-
nocbopa, YKIOH BOJAHOM MOBEPXHOCTH, IIMPHHA U TIIyOMHA pycila, CKOPOCTh TeYe-
HUA BOJBI, €€ TEMIIEPATypPa, XHMUYECKHI COCTAB BOJ.

®nopa u payHa pek BKJIOUYAET PACTUTENIbHBIC U )KUBOTHBIE OPraHU3Mbl O€H-
TOCA, MJIAHKTOHA U HEKTOHA. 3apOC/M BBICILICH BOJHOM PACTUTENBHOCTH U (PUTO-
OEHTOC BCTPEYAIOTCS MPEUMYIIIECTBEHHO Ha y4acTKaxX peK ¢ MeIJIEHHBIM T€YEHU-
eM. DTH 3apociii, a TAKKEe KaMHH, 00pacTaroliue BOJOPOCISIMU (2 MHOTJA U MXa-
MU), CTY>KaT MECTOM OOWTaHHUs M MUIIEH MHOTOYUCICHHBIX MEJIKUX JKUBOTHBIX. B
3aBUCUMOCTH OT XapakTepa JHAa B HUX OOWUTAIOT pa3jUvHbIC JIOHHBIE KUBOTHBIE,
COCTaB KOTOPBIX 3aBUCHUT OT XapakTepa JAHa U OCOOCHHO pa3zHOOOpa3eH Ha IUIOT-
HBIX TpyHTaX. [ITaHKTOH peK B OCHOBHOM TPENCTaBIEeH OaKTEPUSIMHU, BOAOPOCIIS-
MU, UH(]Y30pHUsIMHU, padyKaMUd U KOJIOBpaTKamMu. HEKTOH cocTouT, Kak MpaBuio,
TOJIBKO U3 pbI0. Hanbonee Goratel ppl00ii HU30BbS PEK U UX JICTBTHI.

[To 3K00ro-ruAPOIOrHYECKUM XapaKTepUCTUKAM BCE TEKYUHEe BOJIbI TPUHSTO
JIEJIUTh Ha KpEHallb, pUTpPaib M IoTaMaib. KpeHanb — caMblii BEPXHHU Y4acTOK
BOJOTOKA, 00nacTh pogHuka. K puTpanu yaiie BCero OTHOCST MPUMBIKAIOIIYIO K
POAHUKY YacTh BOJOTOKA C KAMEHUCTBIM WJIW FPaBUMHO-TAJIEYHBIM TPYHTOM, BbI-
COKOM CKOPOCTBKO TEUYEHMS, HACBILIEHHOM KHUCJIOPOJAOM BOAOM M aMIUIUTYJOU
cpeaHeMecsyHbIX TemnepaTyp Ao 20°. K moraManu OTHOCST MPUMBIKAIOLIYIO K
PUTpaIu HUKHIOK YacTh BOJOTOKA C 11€CYAHBIM, 3aWJICHHBIM WM UIUCTHIM T'PYH-
TOM, CPaBHHUTEJIbHO HEOOJIbIIION CKOPOCTHIO TEUCHHUS, aMIUTUTYI0H CpeHEeMeCs -
HBIX Temneparyp Beimie 20° (B TPONMKaX € JETHUM MaKCUMYMOM CPEIHEMECIYHOM
TemrepaTypbl Bbilie 20°) W ¢ 4acTBIMU MPOSIBIEHUSMHU Je(DULUTA KUCIOPOJA.
Wuoraa Belllle pUTPaNId BBIAESIIOT POAHUK U 00JaCTh POJHUKOBOTO PYUbsi, Ha3bl-
BAa€MbI€ COOTBETCTBEHHO 3yKpeHallbio U runokpeHansio (Illies, Botosaneanu, 1963;
Subiruna, 2006). B cBoto ouepesib, puTpaib U oTaMajib MOTYT pa3/iesiaTh Ha YacTH,
KaKJ1asl U3 KOTOPBIX COOTBETCTBYET OMPENEIEHHBIM y4acTKaM PEK, K KOTOPBIM IIPH-
YPOUYEHO MECTOOOUTAHHUE OIpPEIETCHHBIX IPYII phIO: ANMpUTpalib (BepxHUIl Qope-
JeBBIA Y4YaCTOK), METapUTpaib (HWKHHUHA (hOpeneBblid y4acTOK), TMIIOpUTpallb (xa-
PUYCOBBIM Y4acCTOK), SMUIIOTaMallb (yCauyeBbId Y4acTOK), MeTanoTamMasab (JI€IIeBbIH
Y4acTOK) M THUIONOTaMalb (E€PIIOBO-KaMOaIbHBIA ydacTokK). ['paHullbl MEXITy pUT-
pablO ¥ MOTaMAJIbIO 3aBUCAT OT KJIMMAaTa PErMOHa U HaXOAATCS Hall yPOBHEM MOPS
TEM BBIIIIE, UEM HIKE PACIIOIOKEHA reorpaduueckast IUpoTa MECTHOCTH (puc. 18).
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Puc. 18. Cxema pacnpoctpaneHus Ha 3emiie OHOIIEHO30B PUTPAIU
(uepHBIii LIBET) U ToTamau (OeNbIi 1[BET) B 3aBUCUMOCTH OT TeorpadpuiecKoit
LIMPOTHI U BBICOTHI HAJl ypoBHEM Mops (11o: NMnec, 1988)

[To oTHOWIEHUIO K MPOJIOJIBHOMY pacnpeleeHUI0 OPraHu3MOB BCE HACEIIEHHE
PEK YCIOBHO JENHUTCS HA PUTPOH U MOTAMOH, YTO COOTBETCTBYET JICJIEHUIO BOJIO-
TOKOB Ha 30HbI pUTpAJIM U MoTaMaiu. PUTpoH 0ObIYHO MpeAcTaBieH (PUTo- U 300-
OEHTOCHBIMU OpPraHW3MaMU, 3aHUMAIOIIMMU B PEYHBIX CHCTEMax JOHHbIE OMOTO-
PU3OHTHI, a TaK)Xe CO0OIIEeCTBOM pPbIO, OOJBUIMHCTBO M3 KOTOPBIX JIOCOCEBBIE.
3000€HTOC B 30HE PUTPAIU MPEUMYIIECTBEHHO COCTOUT U3 OPraHU3MOB druday-
HBI, CPEIM KOTOPBIX BAXKHYIO POJIb UTPAIOT JIMYMHKK aM(DUOMOTHYECKUX HACEKO-
MBIX: IOJICHOK, PYYEHHHUKOB, BECHSIHOK U IBYKpbUIbIX (boratos, 1994).

HaunbGonee npuzHaHHO Teopuel, 0ObICHSIONIEH MPUIUHBI CMEHBI COOOIIECTB
BJIOJIb IO TEUECHMIO PEK, SIBJSETCS KOHLEMNIUS peYHOro KoHTuHyyma (Vannote et
al., 1980), koTopasi paccMaTpUBaeT PeKy Kak LIEJIOCTHYIO CUCTEMY, KaXIblil yda-
CTOK KOTOpOW OOYCJIOBJIEH B3aUMOJIEWCTBUEM BBILIENEKAIINX, & BCA CUCTEMA
MPEACTABISIET COOOM ILeNb HENPEPBIBHBIX B3aMMOOOYCIOBJIEHHBIX H3MEHEHUN.
OcHOBHBIMU (paKTOpamMu, OMPEAENAIOMIMMU CTPYKTYPY PEYHOro COOOIIecTBa, Mo
ATOW TEOpUU SBIISIETCS 3aTEHEHHWE U MYTHOCTh BOJbl, C YBEJIMYEHHUEM KOTOPBIX
CYILLIECTBEHHO CHM>KaeTcsl (D)OTOCHHTE3, U COOOIIECTBA KOHCYMEHTOB HCIOJIb3YIOT
NMPEMMYIIECTBEHHO aJUIOXTOHHOE' OpraHMdecKoe BEeIIECTBO. DTH MOKA3aTelnd H
OMPENENSIOT TeTePOTPOPHOCTh CUCTEMBI B BEPXOBbAX M PABHUHHBIX y4acTKaX pe-
KU U €€ aBTOTPO(HOCTh B cpeiHeM TeueHuu (puc. 19, 20).

! Annoxronnsrii (rpeu. allos — npyroii, uHoit, chthon — 3emis) — zeon., 6uon. O TOPHBIX OPO-
Jax, OpraHu3Max: BOHUKILIWN HE HA MECTE COBPEMEHHOT'O MECTOHAX OKICHHS.

42




o
=

10 o
10 oA . | W
X =
Qks S
S
X srale &
@ / Buotudeckoe \, OrHowenue P/R 31
< pasHoobpa3ue \ 101 24 m
I cF: =
T ol S eS| =
g \\ -1 001 — -
—~ »[¢ O

I ~ Z
5 o — ‘N‘.. = l ?I
Cpennnit paamep yactuy 0.001 S ;
OPraHUYecKOro MaTepuana <
0,01 | l | | 1 1 | | | I | m

l 2 3 4 5 6 7 8 9 10 1n 12

BE/TUYUHA NOTOKA

Bepxossua CpepHee TeueHue Huzoeea
- —_—

letepotpodnbie AgToTpodHOe Merepotpodusie

Puc. 19. Peunoii konTHHyyM. M3MeHenne B MmeTabonu3Me cooOUIECTBa,
B Pa3HOOOpa3ny pa3MepOB YaCTHLl OPraHMYECKOI O BELIECTBA OT PyUYbEB
B BEPXOBBSIX J10 KpYyNHbIX pek (1mo: Oaym, 1986)
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[IpoTuBomnonoxuas Teopusi GYHKIIMOHUPOBAHUS PEYHON DKOCHUCTEMBI MPE.i-
CTaBJIeHa B KOHIEMIIUU «IUHAMHUKHU TATeH» (pedyruyMoB), MO KOTOpoi pedyruy-
MbI PacroJiaratoTcsi B pE€YHOM CUCTEME CIYyYaiiHO U CTPYKTYypa COOOILIECTB Kax0-
ro ydacTka peku Gopmupyercs ciaydaitHeiM oOpazoM (Townsend, 1989). Ha npak-
THUKE, KaK MpaBWIO, HAOIIOJIaeTCsd COYETaHHE KOHTHUHYAJIbHBIX M JTUCKPETHBIX
CBOMCTB PEYHBIX SKOCUCTEM, ONMMCAHHBIX B 3TUX JABYX KOHIENUUAX (puc. 21).

\\\\H//{/

Bodn: Ammocgepa

Bodociop Nepexam | = nec | 7fepexam

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

Haubonbiee BivsiHME Ha TAKCOHOMHUYECKHUN COCTaB TMAPOOMOHTOB BOJOTO-
KOB MMEIOT JBa (haKTopa: CKOPOCTh TeueHus U cTabuiabHOcTh rpyHTa (OKaawus,
I'epn, 1961; Koncrantunos, 1986). Texymias Boga coaepKuT OOJbIIE pacTBOPEH-
HOTO KHCIIOpPOJa, YeM CTOd4Yas, HO W OOMUTaTeld TEKYLIMX BOJA HYXKIAIOTCI B
00JBIIEM COAEPKAHUM KUCIOPOJa, YeEM OOMTATENM CTOSIYMX WM MEJJIEHHO TEKY-
YuX BOJI, TaK KaK UM TpeOyeTcsi OoJbllasi SHEpPrus IJisl yiepKaHusl B IOTOKE, €Cliv
UX CHECET BHU3, B CTOSTYKME BOJIbI, OHM MOTUOHYT OT HEJ0CTATKA KUCIOPO/a.

Peodunvubie opranusmbl, peoduiibl (0T rped. rheos — TedeHUE, TOTOK H
phileo — mo0010) — )KUBOTHBIE, TPUCTIOCOOMBIIIUECS K OOMTAHUIO B TEKYUHX BOAaX
(pekax, pyuybsix U Ha MOPCKUX MEJIKOBOJBSX, OMBIBAEMBIX IMPUIMBHO-OTIMBHBIMU
WIM MOCTOSSHHBIMU Te4eHHUsIMH). OJHM M3 HHUX OPOBOJAT B TEKYYMX BOJAX BCIO
KW3Hb, APYIHe€ — CBA3aHbl C HUMHM JIMILIb B ONPEACIIEHHBIE MEPUObI (HAIIpUMED,
JUYMHKA PYYEHHUKOB, MOJAEHOK M IPYTMX HACEKOMBIX, MPOXOJHbIE PbIObI). Peo-
(bl — OKCU(UITBHBI (KUCTOPOAOIIOOMBBI) U HYKAAIOTCS B MOCTOSSHHOM MPUTOKE
CBEXEHN BOIBI (puc. 22).

HekoTropble peoduiabHbie OpraHu3Mbl XOPOUIUE MJIOBIBI, CIOCOOHBIE TPEOI0-
JIeBaTh CUJIBHOE T€UYEeHHE (HalpuMep JIOCOCEBbIE pblObl). MHOrMe peopuibl — cH-
JTYME WM MaJIOTOJIBUKHBIE (POPMBbI; TPOTUBOCTOSAT CHOCY TEYEHUEM, IPUPACTast K
cyOcTpaTy (ryOKkH, MIIAHKH U Jp.), IPUKPEIUISSICh K HEMY C MOMOIIbIO BEIPOCTOB
TeJla WK MPUCACBIBASCH, MPSYach B HOPKAX WM cpeau KamHed u T.1. s psaa us3
HUX XapaKTepHbI MPUCTIOCOOIEHUS TSl (DUIBTPAIIMU BOIBI U yJIABIMBAHUS TPUHO-
CHUMBIX T€YEHUEM IMHUILEBBIX YACTHII.

44



RSN

AT T
St

—— - :
J\(\ .’!_”"?" /
ikt i
ey el AT T LI = = L 5
- ML o2 7 \
,/"’fﬂ 3 L

S S
@Z1YIH A R A1 ARINGS

QIR T .
PR

Puc. 22. )KuBoTHBIE U pacTeHus, OOUTAIONINE B TEKYUHX BOJAX
(mo: XKanuwn, 'epa, 1961):
1 — TuyuHKa CTPEKO3bl JEJKU; 2 — JIMYMHKA MOJICHKW TeNTareHuu: 3 — JIMYMHKA
BECHAHKM HEMYpa; 4 — TUUUHKU pydeHHUKa OpaxuLeHTpa; 5 — TUYMHKA ABYKPHI-
noro 6nedapornepa; 6 — Mu3uaa YIiIbCKOro; 7 — pedHas JyHKa; 8 — peuHas yaried-
Ka; 9 — paecT npoH3eHHOAUCTHBIN; 10 — monymHuk: 11 — Mox hoHTUHANTKC
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Kanaabi

Kanan (ot nar. canalis — tpy0a, *&100) — B THAPOTEXHUKE, UCKYCCTBEHHOE
pyciio (BOAOBOJ, BOAOTOK) MPaBUIbHON (HOpMBI ¢ OE3HAMTOPHBIM JIBUIKEHUEM BO-
JIbI, yCTpOeHHOe B TpyHTe. KaHallbl coopy atoT B OTKPHITOM BBHIEMKE WJIM B HAChI-
nu (Ipu nepecedeHuu 0ajaoK, OBParoB u Jp.), MHOTAA — B IOJYyBbIEMKE-TIOTYyHa-
ceiu (Ha Kocorope). [1o Ha3HaUEHWIO Pa3IMYaIOT CIEMYIOIINE BUJIbI KaHAJIOB: CY-
JIOXOAHbIE (MCKYCCTBEHHbIE BOJHbBIE IIyTH), PHEPreTHUYECKUE (JIEpUBALIMOHHBIE),
OpocUTeJIbHBIC (MpPUTAIIMOHHBIE), OOBOIHUTENbHbIE, OCYIIUTEIbHBIE, BOJOMPOBO/I-
HbIE, JIECOCIIJIaBHBIC, PBHIOOBOMHBIE, KOMIUIEKCHOTO HaszHadeHus (KopalGnuHOB,
1969-1978). B kananax oObI9HO (POPMHUPYIOTCS BOJHBIE COOOIIECTBA, CXOIHBIE C
pedHbIMU. OTINYUTENBHON OCOOEHHOCTHIO MHOTHMX KaHAJOB SIBIIIETCS HAIW4He
OO0JBIIIOTO KOMMYECTBA UCKYCCTBEHHOTO cyOcTpaTa (OETOHHBIE TUTUTHI), HA KOTOPBIX
dopmupyroTcs crienduueckue coobuiectBa nepuduTona. Jpyrue ocoOEHHOCTH
AKOCUCTEM KaHAJIOB CBSI3aHbI C XapaKTEPOM MX XO3HUCTBEHHOTO UCIIOJIb30BAHHS.

Boaoxpanuiaunia

Bonoxpanunuiiia — 3T0 UCKYCCTBEHHBIE BOJOEMBI, 0Opa30BaHHbIE, KaK Ipa-
BWJIO, B JIOJIMHE PEKU BOAOMOJANOPHBIMU COOPYKEHUSMHU [JI1 HAKOIUJIEHUS U Xpa-
HEHUs BOJBI B 11X €€ MCIOJb30BaHUs B HAPOJIHOM Xo3siiicTBe. [[Jisi Bcex BOO-
XPaHWIUII XapaKTepPHbI: BO3pAcTaHWe TIyOMH MO HAMpaBJEHUIO K MJIOTHHE (MC-
KJIIOYasi T€ U3 HUX, B COCTaB KOTOPHIX BOIUIN I1yOOKHe 03Epa), BeCchbMa 3aMe/1JIeH-
HBbIE 10 CPaBHEHHUIO C PEKOW BOJAOOOMEH M CKOPOCTH TE€UEHHs, HEYyCTOMYMBOCTD
JeTHe TepMHUYEeCKO U razoBoil cTpatuduKalul U HEKOTOPbIE Apyrue 0COOEHHO-
CTH THIPOJIOTHYECKOro pexuma (ABaksH, 1969-1978).

[To BUIOBOMY COCTaBY M YPOBHIO Pa3BUTHSI COOOIECTBA BOJIOXPaHUIMIL 3a-
HUMAIOT KaK Obl MPOMEKYTOUHOE MOJIOKEHUE MEXKAY PEUYHBIM U O3€pHBIM. B BO-
JIOXPaHWINILAX PEYHOTO THUMA B BEPXHEM yUaCTKE COXPAHSIIOTCS PEUYHBIE YCIOBUS
U pEeYHOE HacejieHue, B cpefHel yactu ¢iopa ¥ gayHa HOCAT MPOMEKYTOUHBIN
XapakTep, a B MPUIUIOTUHHON 30HE MPUOOPETAIOT O3epHbIE YepThl. B BogoxpaHu-
JIMIIIaX O3€pHOTO TUIIA HACEJIEHHUE 10 CBOEMY COCTaBY MPUOIMKAETCS K 03€pHOMY.
Ha nepBbIX cTanusax CyliecTBOBaHUS BOJOXPAHWIIMILL UX HAcCETIeHUE OJIM3KO K 00U-
TaTeIsIM UCXOJHOTO BojoeMa. B nanbHeiliieM oHO nmpuoOpeTaeT cnetupuyecKui
00JIMK, 3aBUCSIINNA TIaBHBIM 00pa3oM OT reorpauyeckoro MojoKeHUus BOjOeMa
(Koncrantunos, 1986).

[TnankToH chopMUpOBaBIIHNXCS BOAOXPAHWINIL COCTOMT B OCHOBHOM M3 0ak-
TEpUil, CHHE3EJIEHBIX, TUATOMOBBIX U 3€JI€HBIX BOJOPOCIICH, MH(PY30pHi, KOJIOBpa-
TOK M pakooOpa3Hbix. bakTepuil comepKUTCs HECKOJIbKO OOJblle, 4YeM B peKax.
Tak, B KyiiObiieBckoM Bogoxpanunuiine B 1 mMa Boasl 1-2 miH Oaktepuit, B Bon-
rorpagackoM — 0,17-3,3 miH, B Peiounckom — 0,6—1,2 mian. [IpumepHo TakoBa xe
YUCJIIEHHOCTh UX B IPYTUX OOJBIIMX BOJOXPAHUIHUILAX.

boraTcTBO (MTOMIAaHKTOHA B BOJOXPAHWIMIIAX B CHJIBHOW MEpEe 3aBUCUT OT
CTENEHU MYTHOCTHU MOCTyNaroUeR BOAbI U ObICTPOTHI €€ OCBETIeHUsA. B BEpX0OBbsX
BOJIOXPaHWJIHUIIL, T7Ie MyTHOCTh BOJIbI 3HAUUTENbHA, (PUTOMIAHKTOHA MEHbIIIE, U OH
10 CBOEMY BHUJOBOMY COCTaBy (mpeoOiiajlaHnue JAUATOMOBBIX) OJIMXKE K PEUYHOMY,
4eM B cpefHell yacTu. B NpUIIOTUHHBIX y4acTKax (PUTOIJIAHKTOHA TOXKE MaJlo,
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TaK KaK M3-3a OOJIbIIMX IIyOUH OMOTEHBI, COAEpIKalllhecs] B OMYCKAIOUIUXCS Ha
JTHO BOJIOPOCIISIX U )KMBOTHBIX, BBIXOJSAT U3 KPYTOBOPOTA, 33JIEPKUBASICh B TPYHTE,
M HEJOCTATOK MUTATENbHBIX COJEel OrpaHM4YMBAEeT pa3BUTHUE Bojopocieil. B xo-
JIOJTHOE BpeMsl ToJja BO3PACTAET POJib IMATOMOBBIX, JIETOM — CUHE3EJICHBIX.

300IUTaHKTOH BOJIOXPAHUIIUII TPEUMYIIIECTBEHHO MPEICTABIIEH 0ECIIBETHBIMU
KT'YTUKOBBIMU, HUHPY30pUAMH, KOJOBPATKAMH, BETBUCTOYCHIMU U BECIOHOTUMU
paukamMu (KoHctantuHoB, 1986).

3000€HTOC BOJIOXPAHUIIHII, B OTJIMYUE OT PEYHOTO, XapaKTEPU3yeTcs 3HAUH-
TEALHO OOJBIICH PO BTOPUYHOBOJHBIX OPTraHU3MOB, MPEACTABICHHBIX
rJIaBHBIM 00pa3oM JIMYMHKAMH HAaCEKOMBIX, B YaCTHOCTH XupoHoMmun. [Ipeobma-
AT neaoduiasl, MeHee TpeOboBaTEIbHBIE K KUCIOPOIY, U TOJIBKO B BEPXOBBIX
BOJOXPAHUJIHUII BCTPEUAOTCS HacTosmue peodunbabie popmbl. COOTBETCTBEH-
HO 3TOMY, C MPOJIBUKEHUEM M3 BEPXOBBLEB K MPUILNIOTUHHOMY y4acTKY, BUJIOBOE
pa3zHooOpas3ue JOHHOTO HAaCEJEHUS CHUXKAETCS BCJIEICTBUE BBIMAACHUS PEO-
bubHBIX (GOpPM, OJHAKO B CBSI3M C BO3pacTalOIIUM 3alJIEHHUEM T'PyHTOB OHO-
Macca OEHTOCa HE TOJIBKO HE YMEHBIIAETCS, HO J1a’Ke€ 3aMETHO MOBBIIIAETCS.

Ha npumepe KpynHbIX paBHUHHBIX BOJOXPaHWIMIL YMEPEHHOTO MOosica €BpO-
netickoit yactu CCCP — BOJDKCKUX U THEMPOBCKUX — ObLTM TTOKa3aHbI CAEAYIOLINE
ctaauu popmupoBanus ux gaynsl (Bogoxpanunuia mupa, 1979):

1. TlocreneHHoe paspylleHHME U OTMHUpPAHHE TEPPUTCHHBIX U IEpPeCcTpoiiKa

CYIIIECTBOBABIIMX BOJHBIX OMOIIEHO30B B Hayaje MepBOro Ce30Ha: paspy-
II€HUE CYIIECTBOBABIIUX /10 3aTOIUICHUS! PeODUIbHBIX, GUTODUIBHBIX U
APYTUX TPYNNUPOBOK OPraHU3MOB U 3aCEJE€HUE 3aTOMJIEHHOW CYyIIH U
TOJIIIY BOJIbl 3KOJIOTHYECKU PA3HOPOJIHBIM HACEJIEHHUEM.

2. OO0pazoBaHue BPEMEHHBIX BOAHBIX OMOIIEHO30B B TIEPBOE JIETO MPU MACCO-
BOM 3aCeJIEHUH HOBOT'O apeaja — 3aTOIJIEHHOM cyliu. JJoHHbIe coolliecTBa
OTJIMYAIOTCS JIOBOJIBLHO OJHOOOpa3HOW (ayHOM XMPOHOMHUJ; B MAaCCOBOM
KOJIMYECTBE OHA Pa3BUBAETCS B YCIOBHUAX MEPBOHAYAILHON BBICOKOM 00ec-
MEYEHHOCTHU TMHUILEH — IETPUTOM TEPPUTCHHOTO MPOUCXOXKICHHUSI — BHE 3a-
BUCUMOCTH OT MCXOJIHOI'O COCTaBa 3aTOIJIEHHOIO JIOXKa U XapakTepa Mpu-
HOCHMOT'O T€YeHHEM 3000€HTOCa. B 300MJIaHKTOHE — MacCOBOE MOSIBJICHUE
B MIEPBOE JIETO PAYKOB U KOJOBPATOK.

3. Crabwiuzanusi cocTaBa JOHHBIX COOOILECTB, COMPOBOXKIABILASACS CHUMKE-
HUEM ero OMoMacchl MO CPaBHEHUIO ¢ Mpeablayiel crtaaueit (cmycrsa 3-5
JIET MOCHe cO3JAaHusl BOAOXpaHuUnuma). s TpeTbel cTtaauu XapaKTepHO
yMEHBIIIEHNE BUIOBOT'O pa3HOOOpa3us 300MJIaHKTOHA.

HekToH BOMOXpaHWININ MPAKTUYECKH MPEICTABICH TONBKO pbioamu. M3 mx
COCTaBa TOCJI€ 3apeTyNIHpOBaHUsl peK peodusibHbIe (GOPMBI UCUYE3AIOT, JTUMHO-
buapHBIE, HAOOOPOT, CTAHOBATCS MHOTouucieHHee. OCOOCHHO OJarompusITHBIE
YCIIOBHUS JIJII MHOTUX JTUMHOQUIIBHBIX PbIO CKJIAJbIBAIOTCS B MEPBBIE TOJIbI CYIIIe-
CTBOBaHMS BOJAOXPAHWIMUIIA, KOTAa OOJIbIIOE KOJUYECTBO 3aJIMTON pacTUTEIbHO-
CTU oOpas3yeT NOMOJHUTENIbHbIE HepecTwIuina. B mocnemyromemM B pe3ysbTaTe
OTMHUpAHMSl 3AJIMTHIX HAa3eMHBIX PACTCHUN YCJIOBHS HUKpPOMETaHus sl (UTO-
GUIBbHBIX PHIO YXYIIIAKOTCS, U UX YUCIEHHOCTh HECKOIbKO CHIbkaeTcs. [Tomumo
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ATOro0, HeOJArONPUATHO OTPAXKAETCS HA YMCJIEHHOCTH PhIO 0O0€IHEHHUE UX KOPMO-
BOM 0a3bl, HaOIOMatoMeecs yepe3 1-2 roja nocie oOpa3zoBaHus BOJAOXPAHUIIHIIIL.

Co3nanre BOJOXPAHWIWI YBEIUYUJIO IJIOMIAAb BOJHOTO 3€pKajia MHOTUX
PEK, U3MEHUJIO UX PEKUM M KOPMHOCTH (HE TOJBHKO MO COCTaBy KOPMOBBIX Opra-
HU3MOB, HO W 10 OMOMacce), YBEIMYUIOCh KOJIMYECTBO IMJIAHKTOHA, KOTOPBINA B
pyciiax pek 00bI4HO pa3BUT ciaabo. Takum oOpa3zom, MOSBISIOTCS HOBbIE PHIOOXO-
3SICTBEHHBIE YTO/bsl, TO3BOJISIFOIIME TIOJYYUTh IOMOJHUTEIbHYIO TTpoayKiuio. Ho
C CO3/IlaHWEM TUIOTHUH W TUAPOY3JIOB YXYIIIAIOTCS YCJIOBHUS MUTPAIIUU U Pa3MHO-
XKeHHsl HarOoJiee HEHHBIX MPOXOAHBIX PhIO (OCOOEHHO JIOCOCEBBIX U OCETPOBBIX).
OTpunarenbHO BIUSET HAa OMOJOTHYECKYIO MPOMYKTHBHOCTH 3arps3HEHHE TpO-
MBIIIJIEHHBIMU U OBITOBBIMU CTOYHBIMHM BOJIAMH, OTXOJIaMHU JIECOCIUIaBa, a TAKKe
3a CYET BBIHOCA C MOJIel YI0OpEeHU U SI0XUMUKATOB. /[ KOMIEHcaluu ypoHa
IIUPOKO MPHUMEHSETCSI UCKYCCTBEHHOE pa3BeJeHUE MPOXOIHBIX M TPECHOBOIHBIX
PBIO, TPOBOMATCS OMBITHI MO AKKJIMMATU3alMK OTIEIbHBIX BUIOB, PAacCIIUpPSIETCS
npyioBoe peibopasBeaeHue (puc. 23).

Puc. 23. PIOBI, KOTOPBIMU 3ace-
JS10T Bopoxpanwiuiia (no: Xa-

T nuH, Tepx, 1961):
s I — cazan (xapn);
2 — et
3 — 3MEeroJioB;
4 — cynax;

5 — Genblit amyp;
6 — 4yJICKOH CHT;
7 — TOJICTOIOOUK
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Osepa u npyasbl

O3zepa — 3TO NPUPOJHBIE BOJIOEMBbI B YIIyOJeHHUSX CYIIM (KOTJIOBHUHAX), 3a-
NOJIHEHHBIE B MIPEAENIaxX 03€pHOM Yalu (03€pHOTO JI0Ka) Pa3HOPOAHBIMU BOJHBIMU
MaccaMyd M He uMerolue oaHoctopoHHero ykioHa (KoponkeBuu, 20056). Jlns
03€p XapakTEpHO OTCYTCTBUE HEMOCPEACTBEHHOM CBSI3M ¢ MUPOBBIM OKEAHOM.
O3epa 3aHUMAIOT OKOJIO 2,1 MIH KM, Wi nouth 1,4% IIomany cymu. 1o mpu-
MepHO B 7 pa3 Oousblie moBepxHocTH Kacnuiickoro Mopsi — KpyImHEHIIero ozepa
mupa. 11 03epHBIX 3KOCUCTEM MPUHATO BBIAEIATH ONPEAECICHHBIE 30HBI BOAHOU
tommu U AHa (puc. 24). CymiecTByIOT pasivuHble KiacCU(PHUKAIMU O3ep MO UX
MOP(OJIOruU, TPOUCXOXKICHUIO U Pa3MEPHBIM XapaKTepucTukam (tada. 2).

Cybnumo-| NpogyH-
gl | | Aumopansiog sona  \REOVAE | Ganenas
X8R, , J0Ha
O SRS S00- [ 7
SIS K|S S | 7o1ybod-| Naabars-| fToepy-
g;@*&g Ae | WUE  KEHE Bepx-| Hux- lMpopyrnians Aumapans
S S3 |pacmenus)\pacmerud| pacme- H8q | He4
S NSS4 Nz | Huf i
QD $ 'TIUpﬂ/h'J
S KO €0 aH U B U p 08 HA g3e 3 yau! g
0 T
§§§ %» ’{4//‘(/ - InuUAuUMHUOH §
Uy Loy *;{ff MemasumHuoH 0
S % ]
Sz 3 CONUXHAS' epanuya  pacnpocmpanenus GoHHbx -5
LRI 2 Qomecunmesupyruux pacmeHud
- = ) |
%ﬁi{ funoaumnuuon X 20
> H 23
"‘o\)\
< npo 8"
—
30

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

Tabauma 2
Knaccudukanus ozep no miomanu (mo: Haymenxo, 2007)

[nomans o3epa,

Pasmepsr 03ep,

Pasmepsr o3ep,

KM no MBaHoBy 10 3aXapEeHKOBY
0,001-0,01 03€pKH 03EPKH
0,01-0,1 MaJICHbKHE
0,1-1 OYEHb MaJIbIe MaJible
1-10 MaJnble HeOOoJIbIIIHNE
10-100 cpeaHue CpeHHue
100-1000 OoJbIIINE OoJIbIIINE
1000-10000 O4YeHb OOJIBIITHE BecbMa OOJIbIINeE
10000-100000 BEJIMKHUE 03€pa MUpa BEJIUKHE
100000-1000000 — 03epa-mMops

[Ipyn — UCKYCCTBEHHBIN BOJOEM, BBIKOMAHHBIN 10 TTyOUMHBI 3—5 M WA CO3-

JaHHBIA MyTEM MOCTPOMKHU TUIOTHUHBI B TOJIMHAX HEOOJBIINX PEK, py4bEB, HA TEP-
putopuu Oanok 60 oBparoB. OOBIYHO MPYAbl MPENCTaBIsAeT COOOM BOJOEM
Mo b0 He Goee 1 KM, KOTOPOE IOKHO HMETh JOCTATOYHON KPyTH3HbBI Oepe-
ra, cia0blil YKJIOH JIHA U YCTOMUYMBOE K pa3MbIBY Jioke. Ecnu nuranue OyaeT mpo-
MCXOJWTh 32 CUET CTOKA PEYHBIX WJIM TPYHTOBBIX BOJ, TO €r0 3al0JHEHUE PACCUU-
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THIBAIOT TOJBKO HA Tajble BeceHHWE BOABL. [l ynaneHust u30bITKa BOABI MHOT/AA
YCTPaWBaIOT BOJOCIYCKH. B CelnbCKON MECTHOCTH MPYABI CO3MAIOTCS C IEJBIO
OpOILIEHHs, OOBOIHEHHMS, Pa3BeleHUs PbIObI, BOJOIUIABAIOIIEH NTHUIbL, a TaKKe
XpaHEHUs BOJABI JIsl Pa3IMYHbBIX XO3SIMCTBEHHBIX Liefed. B ropogax v 30Hax OTabI-
Xa OHHU SIBIIIFOTCS. MECTAaMHU PHIOHOM JIOBJIM, KYMaHUsI U MPOBEACHUS PA3IMUHBIX
CIIOPTUBHBIX MEPONPUATUIA. DKOCUCTEMBI IIPY0B CXOKU C TAKOBBIMHU MaJIbIX 03€p
u Bojoxpanuiuil (bCO, 1969-1978).

Eume B 1915 r. TunemaHH npeajioxXui pa3iaudarh o TpPOPHOCTH (0T «Tpode»,
rp. — MUTaHKe) 3BTPODHBIE («XOPOIIO MHUTAIINECST», «TYYHBIE») U OTUTOTPOd-
Hble («HEJOCTATOUYHO MUTAIOIIHECS», «Tollue») BogoeMsl (3unos, 2006). Ilepso-
HAYaJIbHO KJIacCU(UKAIHs OCHOBBIBAJIACH HA COOTHOIICHUH 00bEMOB IMUJIUMHHO-
Ha (BEpXHETO, TPOPOTEHHOTO — <«IHTAIOIIETO» CJIOS 03€pa) M THUIIOJUMHHOHA
(HMKHETO, TPOPOIUTUYECKOTO — «ITUTAIOIIETOCs» ¢Josl). To ecTh Mo o0beMy:

[Dmunmuvanon]/[I'mmoaumMHnOH] > 1 = 3BTpOQHBIIH;

[OnmunumunoH]/[['unonumunoH] < 1 = ouroTpodHEIi.

Knaccuduxkanus okazanack o4eHb YJa4HOM, €CTECTBEHHON U MPUMEHSIETCS, B
HECKOJIbKO MOIU(ULIMPOBAHHOM BHJE (100aBIEHBI TUIEPIBTPOQHBIC, ME3OTPO(D-
HbIE, YIBTPAOIUTOTPO(dHBIE, TUCTPOGHBIE BOJIHBIE 00BEKTHI), TIO HACTOsAIIEE Bpe-
M4 (Tabu. 3).

OTAMYUTENBHBIM TPU3HAKOM O01UCOMPOPHLIX 8000€M0O8 SBIIAECTCS BBICOKAS
ITPO3PAYHOCTH BOJIbI OJlarofapsi HU3KOW YMCIEHHOCTH TUIAHKTOHHBIX BOJOPOCIIEH,
0OyCJIOBJIEHHON HU3KUM cojiepxaHueM OuoreHoB. ConepikaHue KUCI0poaa B BOJIE
B TE€YEHHE BCEro rojia OJIM3KO K HaCKIIMIEHHIO. V3-3a MamocTy OMOMacChl MepBHUY-
HBIX MMPOAYIIEHTOB OMOMACCHl HA BBICIIMX TPOPHUUECKUX YPOBHSIX TAKKE HEBBICO-
kd. JITHO BOJOEMOB MECYaHOE WM KAMEHUCTOE. DTO, KaK MPABHIIO, OTHOCUTEIBHO
riyookue u y3kue ozepa. [Ipu Manbeix 6momaccax cooOILIECTB OTIMYAIOTCS BBICO-
KUM pa3HooOpasuem coctaBa. DayHa u (aopa npeacTaBieHbl BUJIAMU, XapaKTep-
HBIMH JIJI51 OJIMTOCANPOOHBIX BOJOEMOB.

st ae6mpoghnbix 6000emo6 XapakTepHa HH3Kas TPO3PAavyHOCTHh BOJBI, BBI-
3BaHHasi MAaCCOBBIM Pa3BUTHEM IUIAHKTOHHBIX Bojaopociei. JKento-3enenplii user
TUTIAYEH JUIsl ABTPOQHBIX BOJ. BhicOKoe coiepxaHue OMOTEHOB U BapbUpYlOIlee
cojiep>kanue kucioposa. KormnenTpamnusi KUciopo/ia B TUINOJIMMHUOHE 3HAYUTEIb-
HO CHIDKAeTCsl KaK BO BpeMs JieTHEH cTpaTU(UKAIMK, TaK U MO0 JIbIOM 3UMOM.
Bo Bcex 3BTpodHBIX 03epax BoAa B 3BPOTUUECKOM CIIOE MEPEHACHINIEHA KUCIOPO-
JIOM B JIHEBHOE BpeMs CYTOK Ojarogapsi (GOTOCHHTE3Y, a B HOUHOE BpeMs YPOBEHb
COJEpXKaHUsI KUCI0pOia MaJaeT u3-3a nbixaHus. JlIOHHbIe OCaJKu IBTPO(HBIX 03ep
4ype3BbIUaiiHO Ooratel OMOreHaMu, OJaro/iapsi HaKOTJICHUI0 OPraHUYEeCKOro Bellle-
CTBA, MOCTYMAaOIIEro U3 GoTudeckoit 30uml. [loHagamy 310 BeAeT K pocTy Onomac-
Cbl YKOPEHEHHBIX MaKpO(pUTOB. 3aTeM pPOCT (PUTOIIIAHKTOHA 3aTEHSET MOTPYKEH-
Hble pacTeHus. [110THBIE 3apociiv MONYNOTrPYKEHHBIX MAKpOPHUTOB OT 3TOrO HE
CTpaJlaloT U 4acTo MPUCYTCTBYIOT BAOJbL OeperoB 3BTpodHbIX 03ep. BaxkHoi yep-
TOM 3BTPOPHBIX 03€p SABISETCS 3HAUUTENIbHASI MPOIYKTUBHOCTH Ha BCEX YPOBHSIX
MUIIEBOMN 1enu, Biiovas poli0. [l 9BTpO(dHBIX BOA XapaKTEPHBI JIETHUE U 3UM-
HUE 3aMOPBI.



Tabnuua 3
YpoBeHb OMOTEeHOB, OGMOMACCHI U TTPOIYKTUBHOCTH 03€P Pa3HBIX TPOPUUECKUX
kateropuii (o 3usnony, 2008)

TpodHOCTh Yaptpa- | Onwuro- Mes3o- DBTpOd- [Mumnep-
onmuro- | TpodHoe | TpodHOE HOE TpodHOE
TpodHOE
OO61mit pochop 4 10 10-35 35-100 100
(Mr/M)
CpenneronoBoe 1 2,5 2,5-8 8-25 25

CoJiep>KaHue XJI0-
podumta (Mr/m’)

MaxkcumyM XJjio- 2,5 8,0 8-25 25-75 75
podrma (Mr/m’)
CpenneronoBas 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 Ceku (m)

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

Jomunupytomue | dbopens, | dopens, CHT, OKYHb, ILUIOTBA,
BHJIBI PHIOBI CUT cHUr OKYHb IJIOTBA JIet]

HucmpoghHvle 6000embl VCKITIOYUTENBHO O€IHBI KU3HBIO, C KOPUYHEBBIM
nBeToM BOJbl. K HUM OTHOCSTCS O€lHBbIE KHUCIOPOJAOM 03€pa B 3a00J0UYEHHBIX
paioHax.

DKOCUCTEMBI 03€p XapaKTepHU3YIOTCS OCOOBIMU YCIOBUSIMU CYIIIECTBOBAHUS
KUBBIX Opranu3moB. OOIas cTaOUIBLHOCTh BOJHBIX MAcC, OTCYTCTBUE TEUEHHUI,
paccioeHue TEMIIEPATYPHBIX, TA30BbIX U XUMUYECKUX CBOWCTB BOJBI IO BEPTUKA-
JIM OT TIOBEPXHOCTH JIHA CO3/IAl0T MHBIE YCIOBHUS CYIIECTBOBAHUS OOMTaHUS pacTe-
HUW W KUBOTHBIX B o3epax (XKamun, I'epa, 1961). O3epa ymepeHHoU 30HBI (AU-
MUKTHYECKHUE) XapaKTEPU3YIOTCS BHICOKOM T0JIOBOM aMIUIUTYIOW KOJEOAHUS TeM-
nepatypsl Bofsl (puc. 25). [lepemerninBanue BOJAHBIX Macc B TAKUX 03€pax MPOUC-
XOJIUT BECHOM M OCEHBIO, JJETOM M 3UMOM HaOJI0MaeTCsl TeMIepaTypHas CTpaTH-
bukanus (JeToM TemIiepaTypa y AHa HIKE, 9YeM y MMOBEPXHOCTH, 3UMON — HA000-
pOT), XOJIOAHBIA W TEIUIbIA CJIOM BOJBI Pa3AEJI€Hbl TEPMOKIMHOM (XaT4MHCOH,
1969). [Togo6HbIe yCIOBUS CIOCOOCTBYIOT BOSHUKHOBEHHUIO AeUIlUTa KUCIOpOIa
B MPUJIOHHBIX CJIOSX BOJIbI OCOOCHHO B MEPUO/] CTarHalMKu B 03epax OOJIbIION CTe-
neHu TpopHocTH. Opranus3mel, OOUTAIOIIKME B 03€pax, HA3bIBAIOT TUMHOOUOHTAMU
(Koncrantunos, 1986). OHu xapakTepu3yrTCcs B LEJIOM OOJblIel TEMIoa00nBO-
CTBIO U MEHbIIIEH TPeOOBATENBLHOCTHIO K HACBIIIIEHUIO BOJIbI KUCIIOPOJIOM.

JlumHobuUIBHBIE OpraHu3Mbl (OT Tped. limne — 03epo, npya u phileo — mo6-
J10) — obuTaTenu cTosuux Boj (03€p, MpyaoB). MoryT >KUTh Ha JHE BOAOEMA
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(IMMHOOEHTOC), MApUTh B TOJIIIE BOJbI (TUMHOIIJIAHKTOH), aKTUBHO NEPEIBUTATh-
csl Mo BOJOEMY (JIMMHOHEKTOH). MIX mpoTUBONOCTaBISIIOT peodunam. B otnnuue
OT MOCJIETHUX, JTUMHO(UIIBI MeHee TpeOOBaTENbHbI K KOJIMYECTBY PaCTBOPEHHOTO
B BOJIe KMCJIOPOJa, T€JIO0 Y HUX OOBIYHO HE YIUIOLIEHO, OpraHbl MPUKPEIUICHUS K
cyOcTpaTy OTCYTCTBYIOT (puc. 26-27).

N\ /

\ 3amep3u]ag MOBEPXHOCTD 03€pa / &Bona, oGpaJonaamaﬂcx H3 pacTass-
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Puc. 25. lupkyasuus BoAbI M TEMIIEpaTypHas CTpaTU(PUKAIIUU B 03epax
YMEPEHHOM 30HBI:
A — B teuenue rona (no: PaakeBuy, 1998); b — TUNU4YHBINA TeMnepaTypHbIN MPo-
¢bunp netom (mo: Lampert, Sommer, 2007)

52



Puc. 26. IIpeacraButeny 03epHO-NPYI0BOTO MJIAHKTOHA
(mo: KoncrantuHoB, 1986):

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

IT — 3oomnankToH: konoBpatku (14 — Asplanchna, 15 — Notholca); Becinonorue
pauku (16 — Macrocyclops); BeTBuctoyceie pauku (17 — Diaphanosoma, 18 —
Daphnia, 19 — Bosmina, 20 — Acantholeberis)

53



Puc. 27. IlpeacraButenu o3epHO-npyaoBoro denroca (1no: Koncrantunos, 1986):
I — purobenToc; Il — 3006enTOC; IIl — XapakTepHbie hopmbl OeHTOCA POdyHIAIH:
1 — poro3s, 2 — kamsIl, 3 — CTPENIONUCT, 4 — KyYBIIMHKA, 5, 6 — paect, 7 — xapa, 8 —
npynoBuk, Guza, 9 — BoasHou ke, 10 — 6okomnnas, 11 — BoastHOM ocnuk, 12 —
JUYMHKA KPOBOCOCYIIEro koMapa, 13, 14 — nuuuHKM noaeHoK, 15 — Kyk-nnaByHel
(a — B3pocCnbIi, 0 — TMUMHKA), 16 — BOJASHOMN ManoYHUK (Ki1oI), 17 — KJIOM-TIabIlI,
18, 19 — nuuuHKK cTpeko3, 20 — TMYMHKA KomMapa-3BoHIla (XUpoHOMYycC), 21 — nu-
yuHKa xao0opyca (ABYKpbLIbIe, KOMAphI), 22 — 4epBb-TPYOOUHHK
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BoJora

bo10TO — 3TO yyacTok cylu ¢ U30BITOYHBIM 3aCTOMHBIM YBJIA)KHEHUEM TPYH-
Ta, 3apPOCLIMI BIAroJIOOMBON pacTUTENBHOCTHIO. [1s1 60M0T XapaKkTepeH mpolecc
HAKOIUJIEHUS] HEPA3JIOKUBIIUXCS PACTUTEIBHBIX OCTAaTKOB M 0Opa3oBaHuUsi Topda.
Bbonora pacnpoctpanens! riiaBHbIM 00pa3oM B CeBepHOM MOdyLIapUn, OCOOEHHO B
PaBHUHHBIX paiiOHax, T/I€ Pa3BUTbl MHOTOJIETHEMEP3IbIE TPYHTHI, U 3aHUMAIOT
moiaab okoiio 350 miaH ra (Kopoukesuu, 2005a).

bonora BO3HUKAIOT B pe3ysibTaTe MEPEyBIAKHEHUS MMOYBBI U 3apacTaHUs BO-
JI0EMOB. 3a00JIaYMBaHUIO CIIOCOOCTBYIOT TaKK€ IJIOCKUU pesibed, HaInuue OJn3-
KOrO CTOSIHUSI BOAOYIOpPa W TPYHTOBBIX BOJI, a TAK)KE MOABEM IOCIEAHUX B pPe-
3yJbTaTe THAPOTEXHUYECKOIO CTPOMTENIHCTBA M HEPALMOHAIBHOIO OPOLIEHUS.
Paznuuator 6osoTa BepxoBble, 00pa3yroliuecs B BEPXHUX YacTsIX BOAOCOOPHOIO
OacceiiHa, HU3UHHBIE (B MMOMMaXx PeK) U MEePEXOIHBIE.

[To mpeoOnagaronieil pacTUTENBHOCTH 00J0Ta OBIBAIOT JIECHBIMH, KyCTapHUY-
KOBBIMH, TPaBSIHBIMH, MOXOBBIMH; IO MUKpOpeNbey — OyrpUCThIMU, MIOCKUMH,
BbINYK/IbIMU. CaMble MepeyBIa)KHEHHbIE YYACTKU O0JIOT HOCST Ha3BaHHUE TOIU.

VYHukanbHa 3a0071049€HHOCTh 3anaqHo-CubUpCcKoil paBHUHEI, TJI€ COCPENOTOUE-
HBI KpyIHe#ile MacCHBbI GOJOT, KOTOPEIE OXBATHIBAIOT TEPPUTOPHIO B | MIIH KM,
3a00104eHHOCTh 0XOAUT 110 70%, a MOUHOCTh TOP(SHON 3a1€KU JOCTUraeT
4-6 M, a Mectamu 10 M u Gosiee. ITo camblii 3a007104eHHBIN palioH mupa. Hezabo-
JIOYEHHBIMU OCTAIOTCS TOJIBKO y3KHE IMPOCTpaHCTBA BIoJb pek. Hactymnienue 6o-
70T Ha Teppuropun 3anagHoil CHOMPH HOCUT MPOTPECCUPYIOIINNA XapaKTep.

Bonora — cBoeoOpasHas cpenga oouTaHus 1S psifia pacTeHu (OCOKH, porosa,
KJIIOKBBI, TOJTyOUKH, MOPOLIKH, OaryjibHUKA) W JKUBOTHBIX (OHIATPbl, BBIIPHI U
Ip.), NTUL (THE3M0Bbs KYypaBJeH, Lameilb, YTOK, KyJIUKOB), HO HCTUHHBIX THIPO-
OMOHTOB B HMX OOMTAET MEHbBIIIE, UeM B pekax u ozepax (puc. 28). B 6onorax co-
CpenoTO4eHbI Ooratbie pecypchl Topda; Toabko B 3anaaHoi Culupu ero 3amachl
npessimatot 100 mapa 1. bonora — BaxkHOE 3B€HO KPYrOBOpPOTa BOABI Ha 3eMmile,
HAKOIUTEIU U PEryJaTopbl npecHoi Bonbl. OHM, Kak ryOKa, COXpaHSIOT Biary.
Tax, B Gonorax Poccuu cocpeotoueHo Gomnee 1,5 Thic. KM’ BOZbI, B TOM YHCIIE He-
CBSI3aHHOI BOJBI TOUYTH 350 KM®, 9TO COM3MEPHMO C CYMMAapHBIM 00BEMOM TaKUX
KpYHHBIX 03ep, kak Jlanoxckoe u OHexKCKOE.

Puc. 28. IIpeacraBurenu
HaceseHus: 6o70t1: 1 — Mox
ctharnym; 2, 3 — necMuIue-
BbI€ BOJIOPOCIIA KCAHTUIU-
yM U Makpoctepuac; 4 — Be-
TBUCTOYCBIM PA4OK MaKpO-
TPHUKC; 5 — mpocTeiiee
(OHOKJIETOYHOE KHUBOT-
Hoe) apueiuia (rmo: Kon-
CTaHTHUHOB, 1986)
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3. BOJHBIE 3 KOCHCTEMbI AITAHCKOI' O KPAS

PaccMOTpuM OCHOBHBIE THUIIBI BOJHBIX 3KOCUCTEM Ha MPUMEPE BOJIHBIX 00b-
ekToB Anraiickoro kpas. ['naBHas peka kpas O0b o0pasyercs npu clnusHUU buu u
Karynu, B 20 k™ roro-3anajHee r. buiicka. BeckpeiBaetcs OOb B cepeinHe ampers,
B [IEPUOJ €€ ITOJIOBObS CIyYarOTCs YacThle pas3yivBbl. OCEHHMI JIENOCTaB HAYMHA-
eTcsl B epBOil Aekaae HoA0psi, HauOoblasi TONIIMHA JIb/la K KOHILY 3UMbI JJOCTHU-
raet 80-130 cm. Cpeau kpynHBIX IPUTOKOB OOHM — JBa JIeBBIX — Aneit u Yapsi u
npasblii — UyMmbll.

Bonbas yacts TeppuTOpUM AJNITaliCKOTrO Kpasi HaxoauTcsi B OacceitHe p. O0u
U ee UCTOKOB — bun u KaTyHu, yactbe pek HaXOAUTCs B 00JIaCTH 3aMKHYTOT'O CTOKA
Kynynaunckoit HusmenHoct. Bona o3ep Kynynnnackon auzmennocty — Kynys-
nuHckoro, Kyuykckoro, bonbmoro fIpooro, MoctoBoro, bypanHckoro — obnazna-
€T TOPbKO-COJIOHOBAThIM BKYCOM, 3TH O3€pa U3BECTHBI JICHEOHBIMH U MHHEpaJb-
HBIMHU pecypcamHu. JI0OBOJIBHO 4acTO HEOOIBIINE 03€Pa BCTPEYAIOTCS U HA Teppacax
JIPEBHUX JOJIMH U B noimax pek (PeBsikun u np., 1995).

Pexn

Pexa O6b ¢ KaryHpto umeer npotTsikeHHOCTb 4338 kM (B mpenenax kKpas —
453 kM), oHa miepecekaeT Bcto Cubupb, mpuHUMast B cedsi okosio 2000 mpUTOKOB U
nMmeer 1Iomans 6acceina 2990 ToIc. KM> (axTuBHas — 2469). Ee cpennuii pacxoj —
12,7 THIC. M3/C, HauOonpImuil — 42,8 ThIC. m/c. B CpellHeM TeUeHHUH ee ITyOrHa J0C-
turaeT 20 M, a mmupuHa — 3—4 KM. OTO peKa MOYTH HEMPEPHIBHOTO MOJIOBOBS, YTO
OOBSICHSIET MOCTOSIHHYO MYTHOCTb BOJIbI 32 CUET B3BECH, MMPUBOSAIIEH K CHUKEHHUIO
npo3padHocTi A0 30 cm npu Manon MuHepanuzauuu Box (okono 100 mr/n). dpyroe
CJIEJICTBUE JIOJTOr0 MOJIOBOJIbSI COCTOUT B JIJIMTEIHLHOM 3aTOIIEHUU CTApUIl U IIPO-
TOK, oOpaszyrouux copsl. B ruaponoruueckom otHomeHun OOCKON pedyHOr pailoH
JIEJTUTCSl HA paBHUHHYIO U TOPHYIO 4acTh. B ropax Auitas akkymyJaupyeTcsl Bjara,
3apOXKIAeTC CTOK, OTCIOJIa TEKYT MHOTrMEe peku, B ToM yucie O0b u UpThi.
C BOCTOYHBIX CKJIOHOB Y pajbCKOro Xxpedra 0epyT cBoe Hayajao nputoku Tobomna u
Huxnent O0u. Uepe3 paBHUHHYIO 4acTh paloHa TPAH3UTOM MPOHOCSTCS BOJIbI, 3a-
ponuBiKecs: B ropax. Ha ceBepe mM30bITOUHOE YBIQKHEHHUE SIBJISIETCS MPUUYUHOM
oOpa3oBanus 60710T. bacceitn OOu NMPUHATO NENUTHh HA CIAEAYIOIINE YUYaCTKU: Bep-
x0Bbs (0T ucTokoB bun n Karynu 5o ux cnusiaus), Bepxusst O0b (0T ciausinust bun
u Karynn no HoBocubupckoro Bomoxpanuiuiia), Cpeauss O6b (or HoBocubup-
CKOro Bojoxpanuiuina a0 ycrbs Upteima) u Huwknasas O6s (ot Mpteima no O6-
ckoit ['yonr). [lo crpoutenbctBa HoBocuOupckoit ['DC rpanuieit Bepxuedr u
Cpenneir O6u cuutanu yctbe Tomm (Kamun, 'epn, 1961; Jlomanuukuii u np.,
1971; Crebaes u ap., 1993).

B cootBeTcTBUU ¢ MeTONMKOW Kiaccuukanmy pedHbix cucteM Cubupu 1o
ux BennuuHe (KopoitHbiid, 2001) B OOb-UpThilickoM OacceiiHe BbIAEIEHO: OJIHA
KpynHeimas pednas cucreMa IX nopsnka — Becb OacceitH O0Ou; 3 KpynHEHImmx
cuctemsl VIII nopsaaka — Uptei, Yyneim, Kets; 13 6onpmux cucrem VII nopsn-
ka; 74 cpennue cuctemnl VI nopsaka; 354 maneix cuctem V nopsiaka u 1587 ma-
abix cucteM IV nopsiaka (tabi. 4).
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Tabnuna 4
Knaccudukanus peunbix cucteM Cubupu (mo: Kopsitasiid, 2001)

Knacc ITopsa- | Ilnomans Bogo- | Jnuna rmaB- | CpenHuid MHOTOJIET-

JOK cbopa, ThIC. kM® | HOIA PEKH, KM | HHUU pacxc;;[ B YCTbE,

M°/C

Kpynuenmme | IX > 2000 > 3000 > 10000

VIII 200-2000 1000-3000 1000-10000
Bonpmue VII 20-200 200-1000 100-1000
Cpennue VI 220 50-200 Ot 10-20 mo 100
Mansie IV, V 0,2-2 20-50 Ot 2-5 no 10-20
OueHb I 11, 11T <0,2 <20 <2-5
MaJible

Bce paznooOpasue pek 6acceitna O0u nmoapasaensieTcs Ha NsITh Y4aCTKOB: TOp-
HBIM, CTEITHOM, OOJIOTHBIN, TYHIPOBBIN, nenbToBbIM (KamuH, ['epa, 1961). Tonbko B
AnTaiickoMm Kpae HacuuThiBaeT 16552 peku ¢ obmieit qymnoi 47,5 teic. kM (Bomo-
embl.., 1999). Yuacrok pexu OOu Bbiie HoBocuOupckoro BOAOXpaHUIMILA — TH-
MUYHO PABHUHHBINA, HO €0 9KOCUCTEMA, SBJISSACH MOJHOMN M0 COCTaBY OMOTUYECKHUX
COOOIIECTB, HAXOJAUTCS MOJ BIMSHUEM OOpa3yloluX €€ ropHbiX pek. OcoOeHHO-
cti (popMupoBaHusi U (DYHKIHOHHUPOBAHUS IKOCHUCTEM BOJOTOKOB WM BOJIOEMOB
Oacceiina BepxHeit O0u 0OycC/IOBJI€HBI 3HAUYUTENIBHBIM pa3HOOOpa3veM MPUpPO-
HBIX YCJIOBUH U XapaKTepa UCMOJb30BaAHUS €r0 OOIIUPHON TEPPUTOPUH.

OO0b B paiione bapnayJa. B BepxHeM tedueHuun O0b uMeeT X0po1Io pazpado-
TAHHYIO JIOJIMHY C Pa3BUTHIMU MOWMEHHBIMU Teppacamu (puc. 29). Jlo ycTbs Ya-
phillla TeYET B HU3KUX Oeperax, pyciio M300MIyeT MPOTOKaMH, OCTPOBaMHU, IMepe-
katamu. Jlanee, k bapnHayny, noivHa u noima pacmmpsitorcs. Ot bapHayna 1o
Kamnsi-na-O6u nonuna mupokast (5—10 kM) 1 acuMMeTpUYHAasl ¢ KPYThIM JIEBBIM
CKJIOHOM; LIMPOKAasl MoiiMa U3pe3aHa cTapullaMu, NpoTokaMu U o3épamu. Y Kam-
Hs-Ha-OO0M J10IMHA 1 MToKMa CY>KaroTcs (COOTBETCTBEHHO 10 3—5 kM | 1,5-2 kM), B
pycie BCTPEUAKOTCS YYaCTKU C KAMEHUCTBIMU BbIcTynaMu. B r0xxHOM yactu Hoso-
cuOUpCcKa peka 3aperyinpoBaHa MIOTHUHOM, oOpa3oBaBiieil HoBocubupckoe Boo-
xpanunuiie (O6ckoe mope) (Manuk, 1969-1978).

B ¢uronnankrone sroro yuactka O6u B Mae-ceHTs0pe 1993 r. Obuio 0OHapy-
#eHo 179 BuOB BOAOPOCIEH: HA EPBOM MECTE 3€JIEHbIE U IMaTOMOBBIE, HA BTOPOM
— cuHe3eneHble. YucIeHHoCTh U Oromacca BOJIOpOCiiel B IJIAHKTOHE MMella 3HauYu-
teabHbIe KoneOanus (9,4-501 teic. kn./m u 0,03—1,1 MI/1 COOTBETCTBEHHO) BIOJIb 1O
peke. Conepxanue xjaopoduinia «a» B peke Oou B paiione bapnayna — no 15,7 Mkr/n
— COOTBETCTBYET Me30TpOHOMY ypOBHIO. [Ipy HEKOTOPOM MPEBBIIICHUH COJIEpPHKa-
HUS XJIOpOoduILIa Ha yHacTKaxX PEeKU HUKe ropo/ia Mo CPAaBHEHHUIO C MMyHKTAMU BbIILIE
HET0, 3HAYUTEJIbHOTO YBEJIMUEHHUsI KOHIIEHTPAIMU XJIOpOo(huiia U, COOTBETCTBEHHO,
KOJIMYECTBA BOJOPOCIIEH HEMOCPEICTBEHHO HUKE TOpo/ia HE MpoucxoauT. B cocra-
BE 300IUIaHKTOHA p. 00U 0bHapyxeHo okojo 50 BUIOB ¢ npeobiagaHueM KOoJIoBpa-
TOK. MakcHMalbHas BEIMYHHA CYMMAPHOH UHCIEHHOCTH — 10 91,4 ThiC. 9K3./M° 1
onomaccel — 10 1,817 /M’ (Kupuos u ap., 1997).
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Boanast ¢iopa paccmarpuBaemoro ydactka p. O6u mpencrasieHa 59 Bugamu
u3 30 cemeicTB. bonbiioe BIUsSHHE HA TAKCOHOMUYECKHM COCTaB BOJHOW pacTH-
TEJIbHOCTH ATOr0 YYacTKa OKa3bIBACT NIEATEIILHOCTD YesioBeKa. B palione bapHay-
Ja, a TakKe HW)KE OPYIMX HACEJIEHHBIX ITyHKTOB Mpeo0ianaroT coollecTBa Mak-
POUTOB ¢ TOMUHUPOBAHUEM DPJIECTa MPOH3EHHOIMCTHOTO, pJlecTa rpedeHYaToro
U CTPEJIOJINCTAa OOBIKHOBEHHOIO, SIBJSIOUIMXCS MHAMKATOpPaMH 3BTPO(GUPOBAHUSA
BOJOTOKA.

3000eHTOC TUMHYEH Ui paBHUHHON peku. BOnusu baphayna on mpencras-
JeH JUYUHKaMU XUPOHOMHJ, KoTopbie o0pa3yioT 70-80% Bcelt OeHTO(ayHBI.
B 3aunenHoi 9acTu MOCTOSIHHOTO pyclia peku MpeoliafatoT XUPOHOMHUIIBI U JIBY-
CTBOpYATBIE MOJLTIOCKH IITAPOBKH, GHOMacca coctaBisieT 5—8 r/m”. Bo BpemeHHOM
pycie, OChIXarolleM B OCEHHE-3UMHEH Mepuoj, WIUCThIE MEeCKW MMEIOT Haubolee
pa3zHoo0pa3Hyto (ayHy: KpOME XUPOHOMUJ OTMEUYEHBI OJIMTOXETHI, IIIAPOBKU U APY-
rvue MOJUIIOCKHM. buoneHo3 Ha neckax 0e3 uiia, OCOOEHHO B MOMMEHHBIX BOJIOEMAX,
NPEACTaBIEH B OCHOBHOM padyKaMH-OOKOIIaBaMH, KPYIJIbIMU YEPBSIMU HEMaTOZA-
Mu; GroMacca B GOJIBIIMHCTBE CTydaeB He mpeBbimaer 1-2 r/m°. B npurokax O6wu,
IPOTOKAaX, KypbsiX U 3aJMBaX OCHOBY OMOMAacchl 00pa3yroT JUUMHKU XUPOHOMHU/I.

Puc. 29. KocMocHUMOK
p. O6u B OKpEeCTHOCTSIX
bapuayna

Hxtuodayna pycnaa p. O6u npeacrapieHa cUOUPCKOW MUHOIOW, CUOUPCKUM
OCETPOM, CTEPJISAJbIO, TAMMEHEM, HEJIbMOMW, IIyKOW, IJIOTBOM, SI3€M, JICIIEM, Ce-
peOpsiHBIM KapaceM, Ca3aHOM, HATMMOM, CYJaKoM, OKyHeM U epiioM. B noiime pe-
KM OOMTAIOT IIyKa, TJIOTBA, 513b, O3€PHBIN TOJIbSIH, TUHB, JIEll, BEPXOBKA, 30JI0TOM
Kapach, cepeOpsiHbIN Kapach, ca3aH, cynak u okyHb (Kypasnes, 1999).

DKocucTeMa paBHUHHOTO ydacTtka p. OOu MMeeT BBICOKYIO CIIOCOOHOCTH K ca-
MOOYMIIICHUIO, MPOUCXOSIINE B HEM M3MEHEHHsS MO XapakTepy oOpaTHMbI, HO
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CYILECTBYET yrpo3a nepexoaa B KpU3UCHOE COCTOSIHHE HAa HanOoJiee 3arps3HEHHbIX
y4acTKaX, 0COOCHHO HUXeE MO TEYEHUIO OT KPYMHBIX HACEIEHHBIX MyHKTOB, TAKUX
kak bapuayn (Kupumios, 2001).

[IpuToKku peku, Kak KpynHble, TaK U Majble, UMEIOT C(HOPMHUPOBAHHBIE COOO-
niecTBa TUJIpOOMOHTOB, @ UMEHHO (PUTO- M 300TUIAHKTOHA (MUKPO-, ME30- U MaK-
po-), buTO- U 3000€HTOCA, OCOOCHHO B HM)KHEM HMX TEUYCHHH, YTO IMO3BOJISIET UM
COXpaHsATh MOTEHIIMA] CaMOOYHIIEHUSI Ha JIOCTAaTOYHOM ypoBHE. B oTimuue ot
OOM NMPUTOKM CUIIbHEE TOJABEP>KEHBI IECTA0MIN3AIMN SKOCUCTEM MPU 3HAYUTEIIb-
HOM aHTPOMOT€HHOM BO3JE€HCTBUMU.

Huzknee Teuenue p. Uymbima. Pexka Uymsin — npaBeiii nmputoxk O6wu, mio-
maab Gacceitna — 23 900 kM°, 1iuHa — 644 kM (puc. 30). HivkHee TeueHue peku
OPUXOAUTCS HA TEPPUTOPHUIO Y CTh-UyMBINICKOrO 3aka3Huka. B Quronnankrone
HIKHEro TedueHusd p. Uymbima BeisiBaeHo 107 BumoB Bogopocient u3 8 oraenos. [1o
YUCILy BUJIOB HAMOOJBILEr0 pa3HOoO0pa3us TOCTUTAIOT 3elieHble Boaopociu. Jluau-
pylollel TPYINIol MO YHUCIEHHOCTH B (DUTOIIaHKTOHE UyMblIlia SBISIOTCS 3eje-
HbI€ BOJIOPOCIIH, a 0 OMomacce — 3BriieHoBble. COCTaB U KOJIMYECTBEHHBIE MOKa-
3areid (UTOMIAHKTOHA SIBJISIIOTCS TUIUYHBIMHU ISl MOAOOHBIX BOJOTOKOB paB-
HUHHOM yacTu 6opeasibHOM o0actu (Cunantbesa u Jap., 2002).

OCHOBY 300IUIAHKTOHHBIX COOOILIECTB HHKHETO TedeHUs UyMblla cocTaBiis-
I0T BETBUCTOYChIe pauku. Ha BTOpoM mecTe — BecIoHOrMe paykd. MeHee BCero
Ipe/ICTaBJIEHbI KOJIOBPATKH.

®dayHa pbI0 NpUycTHEBOM 30HBI UyMblilia OTAMYaeTCs OONBIIMM BUIOBBIM pa3-
HOOOpa3ueM — 371ech MpeACTaBIeHa MOUYTH Bes uxTuodayHa Anraiickoro kpas — 25
BUJIOB. bombliast yacth peiO — 3TO LIEHHBIE MPOMBICIOBBIE BUIbL. B yacTHOCTH, pe-
TYJSPHO BCTPEYAIOTCS HA ATOM y4YacTKe: CUMOMPCKHUI OCeTp, CTepJisiib, TaHMEHb,
HelbMa, IyKa, TUIOTBa, ejell, si3b, Jelll, JUHb, 30JI0TOM Kapach, cepeOpsHbIi Ka-
pack, caszaH, HalluM, CyJakK, OKyHb, epur (Kypasies, 1999).

Bonsble 00bekThl OacceiiHa HUKHEro TedeHust p. Yymblia oTHOCITCS K clie-
OYIOIIMM TUNaM: 3BTPO(GHBIM (IOMMEHHBIE BOJOEMBI), ME30TPO(HO-3BTPOPHBIM
(MpoTOKM), 0MUTroTPOPHO-Me30TpoPHBIM (pycio Uymblia).

Pexa bapuayiaka — neBbiii nputok O0H, UMeeT NPOTsHKEHHOCTh 208 KM, ILI10-
maae 6acceitga — 5 720 kM°. B mumaHkTOHE pPEKH BBIABIEHO 254 BUAA BOJOPOCIIEH.
[IpeobnanaroT 3eieHble M JUATOMOBBIE BOJOPOCIH, UTO SBJISETCS XapaKTEPHOU
4epTod TOJApKTUYECKUX peK. B mepuoj OTKphITOM BOJBI KOHIIEHTpPALMS XJIOPO-
¢dunia «a» B peke BapbupyeT B MMUPOKKX npeaenax — 1,3—60,3 mkr/n. Munumarb-
HOE€ COoJIepIKaHKe XJopouiia «a» OTMEUEHO B CEHTAOpE Ha ydacTKe HIKe AJTaii-
CKOTI'0 3aBOJIa arperaroB, MaKCUMaJIbHOE — B KOHLIE UIOHS BbIlIe «JlecHOro npyna».
Cpennee 3a mepuoja OTKPBITOH BOJBI COAEpXKaHWE XJIOpO(hUIa «a» COCTABUIIO
12,3 mxr/n (Pexa baphuayika.., 2000).

B 300mnankToHe peku 3apeructpupoBaHo 114 BHIOB OECIIO3BOHOYHBIX KH-
BOTHBIX. MUKpPO30OIJIAaHKTOH PEKU MPEACTaBJIEH, B OCHOBHOM, MH(PY30pUSIMU —
74 Buna, HaOmogaeTcss OOJIBIIOE KOJIMYECTBO OEHTOCHBIX M MPUKPEIUIEHHBIX BH-
JIOB, YTO XapaKTEepPHO JJIsi MEJIKOBOAHBIX PEK, B ME30300IUIAHKTOHE MPe00IiajatoT
KOJIOBPATKHU U BETBUCTOYCHIE PaKU, MEHBIIIE BECIOHOTUX PAKOB.
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Puc. 30. Kapra-cxema pacnionoxenus: pek Uymsiiia, bonpuioi Yepemianku
v bapnaynku

B 3006enToce obutaet 115 BugoB u3 11 knaccoB, onpenenstoiiee 3Ha4eHUE B
(GbopMHpPOBaHNWN COCTaBa M CTPYKTYPHI MOHHBIX COOOIIECTB MMEIOT IMHUPOKO pac-

MPOCTPAHCHHBIC BU/JIbl XUPOHOMU I, MOJIJIFOCKOB U KOJIbYATbIX ‘—IGpBGﬁ.
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N3 pri0 B OCHOBHOM pyClie€ pEKH BCTPEUYAIOTCS MECKaph, LIMIOBKA, LIyKa U
10TBa. 30JI0TOM Kapack, JIMHb U O3EPHBINA TOJbSIH OTMEYEHBI TOJIBKO B MONMEH-
HBIX BOJOEMAX.

Bce wuHaukaTopHble cooOmIecTBa IOKa3ajlud CMEIIaHHbIM  Me30TpodHO-
ABTpOo(dHBIN XapakTep p. baphaynku, nmpuyem ypoBeHb TPO(PHOCTH MOBBIIIAETCS
BHU3 MO TeueHuto. OTMedyeHa HecOaTaHCUPOBAaHHOCTh U pa3HOOOpa3ue ypoBHS pas-
BUTHS PA3JIMYHBIX COOOIIECTB IAHHOTO MaJIOBOJTHOTO, HO MPOTSXKEHHOTO BOJJOTOKA.

Pexa boabmasi Uepemimanka — npaBbiii npuTok p. O6u, oOmias 1auHa peKku
— 62 kM, momaae Bogocbopa — 717 kM. B QUTOMIAHKTOHE BEPXHErO TEYCHMs
p. b. UepeMianku npeobiaganyu 1MaTOMOBBIE BOJOPOCIH. 3€JIeHbIe, CHHE3eIEHbIe
U 9BTJICHOBBIC OBLTM HEMHOTOYHCIICHHBI M XapaKTEPU30BAIUCh HE3HAYUTEIHHBIM
BUJOBBIM pazHooOpa3zueM. OceHbto HHKHHI ydacTok Copoube-JIoroBckoro Bogo-
XpaHUJIMIIA UMEJT CJIe/Ibl «IBETEHUS» BObI, KOTOPOE BHI3BIBAIIOCH TJIABHBIM 00pa-
30M CHHE3EJIEHbIMU BOAOPOCISIMU. B HUKHEM TE€YEHUH PEKU 3aMETHO yBeJIWYMBa-
€TCsl 10JI 3€JICHBIX U CUHE3EJEHbIX Bojopocnel (Becuuna u ap., 2002).

3oomnaHkToH p. b. YUepemmanku npeacrtasieH 20 BUIaMu, U3 HUX KOJOBPATKH
— 11 BuIOB, BETBUCTOYCHIE payku — 7, BeclioHOTHE — 2 BUaa. [1o uncnenHocTu no-
MHUHHUPYIOT KOJIOBPATKH.

B 3006enTOCe oTMeueHo 82 Buaa O0€CIIO3BOHOYHBIX, B TOM 4YHUCHE: I'yOOK, THI-
POUIHBIX MOJIUIOB MO OJHOMY BUAY; NUSBOK, MIIAHOK M ABYCTBOPYATBHIX MOJUIIO-
CKOB — I10 2 BHJIa; MAJIOIIETUHKOBBIX YepBel U MaykooOpa3HbIX — Mo 4 BUja; Opro-
XOHOTMX — 8; HaCEKOMBbIX — 58 (M3 HUX ABYKpbUIbIX — 34). buoMacca U YUCIEHHOCTh
3000eHTOCa p. b. UepemimaHKu B OCHOBHOM OIIpeAeIsiIach XUPOHOMUIAMU U MeJ-
KUMH MOJUTIOCKaMH. MeHblliee 3HauYeHue UMENH MUSIBKU U OJUTroXeThl. bruoMacca
3000eHTOCa KoseOanace ot 0,2 mo 23,0 /M’ 1 B cpeaHeM cocraBuia 8,7 /M’

[To 9KOJOTO-MXTUOIOTHIECKON KIACCH(PUKAIMKA ITO THUIWYHBIA TJIOTBUYHO-
OKYHEBBIM BOJIOTOK (TIJIOTBA, OKYHb, €pI, JIEl, 513b, TOJIbSIH, Kapachk, LIyKa).

AHanu3 aHHBIX [0 YPOBHIO PA3BUTHUSI PEYHBIX COOOIIECTB CBUIETEIbCTBYET O
TOM, YTO BEpXHeEe U cpeaHee TeueHue p. b. UepemimaHku OTHOCUTCS K OJTUTOTPOd-
HO-Me30TpodHOMY THIy, Copoube-JIoroBckoe BOAOXpaHUJIUIIE — ME30TpodHOE,
HUKE BOJOXPaHUIUIIA peKa Me30TPO(HO-OIUTOTPOPHOrO THUIA.

Ha pucynke 31 npencrasiieHa THITU3aIUs pEYHBIX IKOCUCTEM Oacceiina Bepxueit
O0u, B OCHOBE KOTOPOI COCTaB U CTPYKTYpa JIOHHBIX COOOILECTB.

O3epa

B npenenax Anrtaiickoro kpasi HacuuThiBaeTcs 10 11000 ozep ¢ miomansio
akBatopun 6oe 1 kM’ (Bogoemsrt.., 1999). DTu 03epa OTHOCSTCS K TPeM OHOINM-
HoJIoTMYecKkuM objacTsiM — Aunraiicko-CasiHckol, bapabuncko-KynyHauHckon u
Cubupckoii (puc. 32).

Ozepa Anraiicko-CasiHCKol 00JacT B ANTaiicKoM Kpae pacnojararorcsi B pel-
TOPHBIX U TOPHBIX paiioHaX. bOIbIIMHCTBO TOPHBIX 03€p AJTas — BOJIOEMbI TEKTOHU-
YECKOT0 WJIU JIEAHUKOBOTO npoucxoxaeHusi. duopa u payHa ropHeix ozep Anras u
Casn B ocHOBHOM Onm3ka K (ayHne o3ep u pek CuOupu. Hanbonee BbICOKOTOpHBIE
03€pa, PacIoIOKEHHbIE B Mpeenax CyOanblUHCKON 30HBI, Y CaMOro Kpas CHEroB,
NUTaeMble JIETHUKAMU, TTIOYTH COBCEM JIMILIEHBI )KU3HU — YIBTPAOIUTOTPO(HBIE.
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Peunbie 3xocucTemMsbl 0acceitna Bepxueit Oou

TopHbIe BOIOTOKH (PUTPAJIb)
(yxioH > 0,25%0, KaMeHUCTBIE TPYHTHI,
MuHepanuzanus < 100 Mr/llM3)

PaBHUHHBIE BOAJOTOKH (MOTAMAaJIb)
(yxnoH < 0,25%o, MSITKHE TPYHTHI,
MuHepanuzauusa > 100 MF/)IMS)

e

JIoMMHAHTBI Diamesina.e Orthocladinae, Chironominae, Chlronommae,.Mollusca, Oligochaeta
300Gentoca | Glossosomatidae Ephemerellidae | | Brachicentridae Ephemeridae,
Heptageniidae Hydropsychidae
/ \ v A 4 / \ l
YabTpa- Mes3o- Adba- bera- OaurorpodHsbie Me3oTpodHbie YciaoBHO
onurorpodunie | TpodHbIE 0JIMTOTPO(HbBIE 0JIMTOTPO(PHBbIE 0IUroTpoHBIE
Yupu, Spisl- M. Ynn, Uynsimma (cp. Teu.), Keira, Verbe Ases, 065, UyssiMan (HAK. A6a,
Yemor AmpI YeyeHex Kawmra, Konnop, Cambi, ?H— Uy mbimmana Teu), bus (ycrbe), Ycekar, ycThe
’ i i , TeBenek, Uemai, bug (1o ? Yywmei (ycTbe), Kombl-
Koxkmmn, Yuburka blapm, Yys P : Y Y ’
. KonG A y B. Enuc.), npurtoku p. Yapsi, Karynu; BatKa, BockpeceHka, bapnaykun
- ROpoy H. Tepcs, Katyns (cp. Teu.), Towmb (cp. Teu.) bapnayiika,
B. Tepcn b. Jlocuxa (ycThe)
KOHL[CHT. < 1 / 3 3_12 / 3
xyopog. MIIM 1-3 mr/m’ <3 mr/m’ MM
«a»
duto-
e | < 50 MT/ <100 Mr/v’ <300 M/’ <400 M/’ < 1100 mr/v’® 100-700 mr/n’
Makxpo- MaxkpoBOOPOCIIH, MXHU, XBOIIX I1IeTKOBHUKOBO- [TpubpexxHo-BoHAS OCOKOBO-3JTaKOBBIC U [TpubperxHo-
QuTet PIECTOBBIE TPYIL pacTHr. PJIECTOBEIE TPYIL. BOJIHAs] PACTHT.
Pribbl | B % % -1 B % - B % - . .
OpeaTbHBIN MPEArOPHBIA KOM opealbHblii Mpes OpeallbHbIi Mpesrop BopeatbHbiii papHuHHbi KoMmieke (10-13 Bi-
miaekc (5 BUI0B), TONBKO B TOPHBIN KOMIUIEKC | HbIHA KOMIUIeKe (6 BUIIOB), N Ny HUxTtnodayna
N JIOB), peAropHbIi (4 BUa), apkTuueckuii (4
HIDKHEM TEUCHUN (5 BHIIOB), apKTH- pPaBHUHHBIN (4 BUOa), — nojgaBicHA
yeckuit (1 Bum) apkTudeckuii (2 Buma) A

Puc. 31. Tunuzanus peunsix skocucteM Oacceitna Bepxueit O6u (mo: Kupumios u ap., 2007)



o A

Puc. 32. Kapra 6uonumuonoruueckoro paitonupoanus CCCP, o6nactu:
A — Apktuueckas; Ak — Apano-Kacnuiickas; AH — Anaasipckas; Ac — Antaicko-
Casnckas; b — bantuiickas; bk — bapabuncko-Kynynnunckas; ba — balikanb-
ckas; 'a — T'opHo-apkruueckasa; [ — JlaapHeBoctouHnas; K — KaBkasckas;
Kk — Kapeno-Koasckas; Km — Kamuarckas; II — IToBomxkckas; It — [Tamu-
po-Tsaub-lllanbckasi; C — CeBepHas; Y — Ypanbckas; L — llentpanpnas; O —
IOxnas; A — SAxytcekas (no: I'epa, 1959)

ITo mepe cmycka ¢ BepiinH Antas, ¢hjopa u ¢ayHa o3ep Bce 0obIle npuoIu-
KAKOTCSL K TEM KOMILJIEKCaM, KOTOpPbIE XapaKTepHbI AJisl paBHUHHBIX 03ep. Pacmpo-
CTpaHEHHE B TOPHBIX O3€pax TUAPOOMOHTOB OTPAHUYMBAETCS HE TOJIBKO HU3KOMU
TEMIEPATYPOH BOJBI U CKYJIOCThIO KOPMOBBIX YCJIOBUW B HUX, HO U BCEW COBOKYII-
HOCTBIO CypoBOro ropHoro kiaumarta (XKanun, ['epa, 1961).

O3epa bapabuncko-KynyHauHckol 00/1acT o COJIEBOMY COCTaBY CaMble pa3-
HOOOpa3Hble, OT MPECHBIX JI0 TOPbKO-COJeHbIX. Ha om0 coneHsix 03ep mpuxo-
nutces okono 10% o6mied miomanu 3epkaina. OTauyuTeabHass 0COOCHHOCTh 03€p
ATOr0 peruoHa — Masas riayOuHa o3epHbIX KOTJI0BUMH. OCHOBHAs Macca 03ep OTHO-
CUTCS K CPEHUM U MaJIbIM 03epaM ¢ momaasio ot 200 o 2000 ra, HO UMEIOTCS U
kpynHbie o3epa — b. fApoBoe, Kyuyk, KynyHnunackoe. OkocucteMbl 03ep 3Toil 00-
JaCTH MOJIBEPKEHBI MUKIMYECKUM cykieccusiM (Makcumos, 1989), kotopsie omn-
pPEnenstoTCs COOTBETCTBEHHOM LUKIMYHOCTBIO THIIPOJIOTUYECKOTO peKUMa O3€ep,
o6ocHoBanHoOil A.B. [IlnutHuKOBBIM. [lepronudeckrue mageHus: YpOBHS BOJABI B
03€pax COMPOBOXKAAIOTCS YCUJIEHUEM 3aMOPHBIX SIBJICHUN U MOBBIIIEHUEM MUHE-
panu3anuu, Mo3TOMY OMOJIOTMYECKH PEKUM O3€p HEMOCTOSHEH, HO B OCHOBHOM
03€pa BBICOKOMPOYKTUBHBIE (DKomnorus o3epa Yansl, 1986).
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3000eHTOC

02 a

29 30 31

Puc. 33. [IpeacraBuTenu miaHKTOHA U OeHTOCA 03epa Asi:
auHopuToBast Boaopocib: 1. Ceratium hirundinella; 3ejieHble BoxOpoC/IH:
2. Spirogyra sp., 3. Zygnema sp., 4. Volvox aureus; 1MaTOMOBbIe BOJAOPOCJIN:
5. Asterionella formosa, 6. Tabellaria flocculosa; Becionorue pauku: 7. Cyclopo-
dinae; BerBHcTOYyChble 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; kosioBpaTkm:
16. Asplanchna priodonta, 17. Brachionus calyciflorus; musisku: 18. Erpobdella
octoculata, 19. Helobdella stagnalis, 20. Haemopis sanguisuga; 21. mmanka: Plu-
matella repens; 22. imuMHKa cTpeko3bl: Erythomma sp.; 23. 1u4nHKa MOAEHKHU:
Caenis sp.; 24. BoasiHo#i kion: Nepa cinerea; JHYUHKH ABYKPBLIBIX: 25. MOK-
peubl Ceratopogonidae, 26. komapsel-3BoHIIbI Chironomidae (noacemerictBa: 1 —
Tanypodinae, 2 — Chironominae, 3 — Orthocladiinae); 27. Chaoborus sp.; Oproxo-
Horve MoJIlOcku: 28. Lymnaea stagnalis, 29. Lymnaea auricularia, 30. Giraulus
gredleri, 31. Bithynia inflate
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Cubupckas 001acTh B OCHOBHOM MPUYPOUEHA K 30HE Talrd, Ha IOre — K JIECO-
crenu. O3epa npecHbie, B OCHOBHOM OJUTOTPO(HbIE, K 0Ty — Me30Tpo(dHBIC U Ja-
e 3BTPO(HBIE, YACTO 3aMOPHBIE, UMEIOT PHIOOXO3SIICTBEHHOE 3HAYEeHHE (IJI0TBA,
eniell, oKyHb). O3epa TaeKHOM 30HBI JAeNAT Ha OOpoBbIEe U cOpoBbie. bopoBrie 03e-
pa, pacrnoJioKeHHbIE B MOJIEChe, O0JIee TIyOOKH, KOTJIOBUHBI UX YETKO BBIPAXKEHBI,
JTHO TUIOTHOE, Oepera BricOokHe U cyxue. CopoBbie 03epa pacroiaoKeHbl B HU3MEH-
HBIX YYacTKaX M JIOJIMHAX PEK; OHU OTIUYAIOTCS HEOOJIBITUMU pa3MepaMu, Majibl-
MU TiryonHaMmu (1-3 M), IUIOCKUMH KOTJIOBUHAMHU M MJIMCTBHIM TOIKHM JIHOM. Tak-
K€ BCTPEUYAETCSs MHOTO 03€p-CTapHil, PACIOJ0KEHHBIX B MIMPOKKUX MoiiMax O0u u
ee mpuTokoB (Cokosos, 1952).

B mocneqnee Bpemsi o3epa ANTaiicKoro Kpasi BCe yallle OKas3bIBaloTCs B cepe
PECYPCHBIX U TIPOU3BOJCTBEHHBIX MHTEPECOB: NOOBIYAa MUHEPATLHBIX U OHOpeECyp-
COB, BOJIOOTBEICHHWE OT MPOMBINIJIEHHBIX, CEIhCKOXO3IUCTBEHHBIX U XO30BITOBBIX
00BeKTOB, NU(Phy3HOE MOCTYIUICHUE 3arps3HsoIMX BelecTB. Hapacraer cekTp u
CHUJIa aHTPOTIOT€HHOT'0 BO3/IEMCTBUS HAa UX dKOCUCTeMBI. [Ipnyem HamOombllee 3Ha-
YeHHe MMEET 3arpsi3HEHUE BOJOEMOB OMOr€HaMU W OPraHMYEeCKUMH BEIIECTBAMU
(Kepenuna u np., 2004). Ha ropHble 1 npearopHsie 03epa BO3pacTaeT PEKpeaiMoH-
Hag Harpy3ka (Asi, Manxepok, KonpiBaHckoe). bosblioMy aHTpONOr€HHOMY BO3-
JIEMCTBUIO B HACTOsIIIIEE BPEMS MOJIBEPKEHbI coJjieHble o3epa. Ha HUX mpoucxoaut
n00bIYa MUHEPATIbHBIX (paria, JjedyeOHbIe IPs3u) U OMOJOrHYecKUX (LIMCThl apTEMUH,
raMMapyc) pecypcoB, pa3BuUBaeTcsi pekpeaius (3aBbsjioBckue o3epa, bombinoe u
Manoe SpoBoe).

O3epo As1 HaXOJUTCS B HU3KOTOPHOW YacTu AJlTas, ero mioaab COCTaBIsSEeT
9,3 ra, cpennss rayouna — 12 m (Manonerko, 2004) (puc. 34). ITo nanapiM 1971-
1972 rr. BuaoBo# coctaB ¢uTomnankroHa 6eaeH. [IpeobnagaroniM BUIOM SIBJIS-
nack auHOoduTOBas Bomopocib Ceratium hirundinella (puc. 32). 3HaUUTENBHOTO
Pa3BUTHS JOCTHUTAIU 3€JICHbIE HUTYATKW U3 POJIOB Spirogyra U Zygnema. OTMede-
HBI €IMHUYHBIC SK3EMILISAPBI THATOMOBBIX BOIOPOCIICH.

B 300miankToHe BbIsiBIeHO 14 BUIOB OECIO3BOHOUYHBIX, 8 U3 KOTOPBIX OTHO-
CSTCSl K BETBUCTOYCHIM pauKam, MEHbIIIE MPEJCTaBIEHbI KOJOBPATKU U BECIOHOTHE
pauku. YucneHHOCTh U OMoMacca 300MJIaHKTOHA KOJIeOJIeTCsl B IIUPOKUX Mpeeaax
or 770 sk3/M° u 26,4 t/M (6.08.2002 r.) mo 12670 sk3./M® u 3453 r/m’
(10.07.2002 r.). B oOuiem, Buabl, obuTaromye B 03. Asi, LIMPOKO paclpOCTPaHEHbI
Y DBPUOHMOHTHEI.

B o3epe obHapyxeHo 12 BUIOB 3000€HTOHTOB: 2 BHA MHSIBOK, IO OJHOMY
BUJIy MIIIAHOK, CTPEKO3, MOJEHOK, KJIOMOB, 6 BUIOB ABYKPBLIBIX (M3 HUX 5 XUPO-
Homua). B dayHne moHHBIX 0€CIO3BOHOYHBIX MPE0OIATAIOT MIUPOKO PACTIPOCTPA-
HEHHBIC TaJieapKTUUYCCKUE JIMMHOOMOHTHBIC BHUIb. OOHapyXeHHBbIE BHIBI U
CTPYKTypa 3000eHTOca (ImpeobiataHue XUPOHOMHUI U KOJbYAThIX YEpBEil) Xapak-
TEPHBI HE CTOJBKO JIJIT OJUTOTPO(HBIX BOMOEMOB ['OpHOTO AnNTasi, CKOJBKO IS
ME30TPOQHBIX 03€p MNPEArOpuid U PAaBHUHHBIX ME30TPOPHBIX U IBTPOPHBIX BOAO-
eMoB tora 3amnagHoi Cubupu (puc. 33). [IpoObl, 0ToOOpaHHBIE HA YEPHOM HJIE, I'pa-
BUMHO-TIECYAHOM, TIECYaHOM TPYHTE, HE COACpKaIM JIOHHBIX OECIO3BOHOYHBIX.
Haunbonee oOunbHblld 6eHTOC 0OHapy»eH Ha nerpute (1o 4,82 F/Mz) U CEPOM WJIe
(0,46 F/MZ). MakcuManbHOe pa3BUTHE 3000€HTOCA OTMEUEHO Ha JIETPUTE, COOTBET-
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CTBYET Me30TpopHOMY YpOBHIO. becrio3BoHOUHbBIE 0OHAPYKEHBI TaK)Ke B 00pacTa-
HUSX KaMHeW u makpodurtoB. [lo uncineHHocT u OuomMacce B GeHTOCE B 00JIb-
HIMHCTBE MPOO JOMUHUPOBATIN XUPOHOMHUIBI U KOJIbYAThIE YEPBH.

Hxtuodayna ozepa nmpeacTaBiieHa JHHEM, cepeOpsSHBIM KapaceM U, BEPOSTHO,
necKapem.

Puc. 34. KocMOCHUMOK
03. Asl ¥ €ro OKpeCTHO-

“t ] s ~
> : . }
@2007 Google - imagety ©2007 DigtalOlobs, TerraMatrics, Map data 92047 Al 5, el < hpe, B £ CTeH

O3epo KyayHamHckoe — ropbko-cosniéHoe o3epo B KynyHIMHCKOH crenu
(puc. 35). [Mnomans — 728 kM>. Pacmonoskero Ha BicoTe 98 M. ['my6una — 1o 4 M.
B BocTOuHOI yacTH 03epa MHOTO OCTPOBOB. [IuTaHue cHeroBoe, 3MMOi HE 3aMep3aeT.
B o3epo Bnagatot pexu Kynynna u Cyerka. ConepkuT 3anacbl MupadbuinuTa (riaayoe-
pOBa coJib — MUHEpaJI Kiiacca cybpaToB). COJIEHOCTh BOABI 3HAYUTEIEHO MEHSETCS B
3aBUCUMOCTH OT BogHOCTH roja ot 40,1 go 131,0 r/n (ConoBos u ap., 2001).

[To nanabeM JlabopaTopun BogHOM sKonoruu UBOIT CO PAH, nmpu HU3KOM BH-
JIoBoM OoratcTBe Bojaopocieit B 03. Kynynnunckom (16 BUIOB), UX YUCIEHHOCTh U
Ouomacca B TOJIIIE BOABI B MPHUOPEKHOW 30HE MOXKET NOCTUTaTh 42 MIIH KL/ U
30 r/n. Ins o3epa XapakTEpHO MEPUOIMYECKOE MAaCCOBOE Pa3BUTHUE HUTYATHIX BO-
JIOpOcCiield, KOTOPOE MPOUCXOINUT MPU CHUKEHUH COJICHOCTH BoAbl HUXE 90 r/11 u
3HAYUTEIBHOM MOJNUTKE OUoreHamMu ¢ BoA0cOOpHOH iomann pekamu Kynynna u
Cyerka. broMacca HUTYAaTOK B OTKPHITOM o3epe mpocturaer 29,9-10° r/m’. Coxep-
*aHue xjopoduiia «a» B 03. Kynynnunckom uzmensiercs ot 4,5 no 134,8 mxr/in,
YTO COOTBETCTBYET ME€30TPOGHOMY U BEICOKOIBTPO(PHOMY YPOBHIO COOTBETCTBEHHO.
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Puc. 35. KocMmo-
CHUMOK 03. Kynys-
JTMHCKOTO (BBEPXY)
1 03. Kyuyk (BHU-

_ 3y) U UX OKPECTHO-
»:gﬁsﬁﬂing;ﬁF k= of Use cTeu

300MIaHKTOH MPEJCTaBIEH MPEUMYIIECTBEHHO >KaOpPOHOTMM paykoM apre-
muei. Cpennsis JeTHss Ouomacca 3Toro payka koseosaercs B mpenenax ot 2,05 go
15,45 r/m’, mpu ee cpemHeronoBsix komebanmsx 2,05-10,35 r/m’. Lluctel padka
UMEIOT MPOMBICIOBOE 3HaueHue. COCTaB U ypOBEHb Pa3BUTHS 3000€HTOCA XapaKTe-
PHU3YIOTCSl HEBBICOKUMU MOKA3aTEISIMKU, OOHAPY>KEHBI TOJILKO TUUMHKA XUPOHOMMU/I.
O3epo boabioe SIpoBoe — ToppkoO-coNEHOE (MUHEpATU3AIUS JIETOM OKOJIO
120 r/m) Geccrounoe 03épo Ha 3amane Kynmynaunackoit cremm (puc. 36). [Tnomans
o3epa — 66,7 KM cpenHss rayouna — 2 M, HauOombinas — 7 M. [lutanue cHerooe.
Pa3max kone6anuit ypoBHs — 0,8 M. JIHO CIIOXKEHO MIIOM C MPOCIOHKAMH MUPaOH-
auTa, BeaeTcs no0biya conu. [lo nannsim Jlabopatopuu BogHo# skosnorun MBOIT
CO PAH B npo0ax (puTOmIaHKTOHAa OTMEYEHO BCEro 7 BHJIOB MpH MpeodiaiaHuu
nuatoMoBbix Bojgopocieit. [To ganueim O.C. I'ony0six ¢ coaBT. (2001), B duto-
1aHKTOHE oTMedeHo 10 BUIoB ¢ mpeoliaiaHueM B TEYEHUE BEreTalluOHHOIO ce-
30Ha CHHE3eJIEHBIX U 3€JIeHbIX Bojaopocieil. Hanbomblee pazBuTe BoAOpOCieH B
1999 r. oTMEUeHO B CEHTSOpE — 424.6-10° k1./M°, 2 HAUMEHbIIIEE — B KOHIIE HIOJS —
2,2-10° xin./m’. KoHIeHTpamus XJI0poduia «a» B HIOHE U3MEHSETCS B HHTEpBAJIe
1,74-14,75 u B cpeiHeM cocTaBliseT 7,5 MKI/J, YTO COOTBETCTBYET ME30TPOPHOMY
YPOBHIO.
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B nporo3oomnnankTone 03. bonbmoro ApoBoro o6HapykeHo 6 BUIOB HHPY-
3opuii. B o3epe u ero nmputoke Temmom kitode oOHapyxkeHO 10 BHUIOB 300IIaHK-
TOHA, U3 HUX 5 BUJ0B 00MTAET B 03epe. Bee BUabI npruHaaiexkar Ju0o K COJI0HOBa-
TOBOJAHBIM, JIUOO K 3BpUOMOHTAM, BBIAEPKUBAIOUIUM 3HAYUTEIBHOE 3aCOJICHHE.
JloMuHUpyeT apTemMus, oOUTarolass UCKIIOYUTENIBHO B cOyieHOM Boje. CpenHss
YUCIICHHOCTh 3TOr0 padka B o3epe cocraBmser | 598,6 9K3./M°, ero LHCT —
846 419,2 5k3./1. YUCIEHHOCTh OCTaNbHBIX 300MIaHKTEPOB — 902,1 3k3./1. Hemno-
CPEIICTBEHHO B 03€pe€ JOHHbIE OECIIO3BOHOYHBIE OpraHM3Mbl HE OOHapy)eHbl. He-
CMOTpsI Ha 3HAYUTEIHLHOE AHTPOTOTEHHOE BO3ACHCTBHE, IKOCHCTEMA 0O3epa TMOKa
CIIPABIISIETCS C MOCTYNAIONTUMHU B HETO 3aTrPS3HSIIONIAMHI BEIIECTBAMH.

Puc. 36. Kocmo-
CHUMOK 03. boJib-
moro Sposoro u
\ ; : .  ero OKpecTHO-

le - Imagery @007 Terrahetrics, Ms ot Aite Consutind AFCIS JGNSY%




4. AKBAKYJIbTYPA H BO/JHBIE BUOPECYPCbhI

AKBaKyJbTypa (OT JaT. aqua — BoAAa W cultura — BO3JI€JIbBIBAaHUE, YXOH) —
pa3Be/ieHHE U BbIpalllUBaHUE BOJIHBIX OPraHu3MOB (pbIO, MOJITIOCKOB, pakooOpas-
HBIX, BOJOPOCIIEN) B KOHTPOJUPYEMbIX YCIOBUSIX JIJISi TIOBBILIEHUS MPOYKTUBHO-
ctu BogoemoB (I'puiieHko u np., 1999). MupoBas npoayKiusi akBaKyJbTyphl MO-
CTOSIHHO BO3pacTaeT. Pa3inuaioT nMpecHOBOAHYIO aKBaKyJIbTYpPY, BKIIOYAIOIIYIO B
OCHOBHOM PBbIOOBOJICTBO B MPECHBIX BOJOEMAax, U MapHUKYJIbTypy, KOTOpasl 3aHu-
MaeTCsl BBIPALIMBAHUEM pa3IMYHBIX MOPCKUX OOBEKTOB: BOAOpOCieH, Oecrnos-
BOHOYHBIX (MUAMI, MOPCKUX TPEOEIIKOB) U HEKOTOPBIX BUIOB PbIO (Kambauia, J10-
COCEBBIE U JIP.).

Pe160BOCTBO — OoJiee IpEeBHAS W pa3BUTas OTPACIb AKBAKYJIbTYpPbI, 3aHH-
MaroIascsd UCKYCCTBEHHBIM BBIPALIMBAHWEM PHIO M yBEIMYEHUEM PBHIOHBIX 3aria-
COB B €CTECTBEHHBIX BoJjoeMax. B ppiOOBOACTBE pa3inyaOT HECKOJIbKO HarpasJie-
HUM: MPYAOBOE PhIOOBOJCTBO, BHIPAIIMBAHKUE PBIO HA TEPMaJbHBIX BOJax (MHIY-
CTpUATILHOE PHIOOBOJICTBO), 03€PHO-TOBAPHOE XO3SUCTBO, MOAPAIIMBAHUE MOJIOIU
pBIO 711 MOMOJIHEHUS 3aMaCOB LEHHBIX MPOMBICIOBBIX PHIO (JIOCOCEBBIX, OCETPO-
BBIX), a TaK)Ke aKBapuyMHOE PbhIOOBOJICTBO. Bee 3T hopMbl CXOTHBI 1O OMOTEX-
HOJIOTMH pa3MHOKEHHUS U BblpaluBaHus psio (Maprteiies, 1973).

[IpynoBoe pbrIOOBOICTBO 3aHUMAETCSl BhIpalllUBaHUEM PBIO B MpyAax, Kapbe-
pax, PUCOBBIX Y€KaxX, HEOONBIIUX BOJIOXPAHUIUIIAX, O3€pax, a TaKkKe B pazind-
HBIX MOJCOOHBIX Bojoemax. Cpeau MpyaoBbIX XO3MHWCTB pa3ivyaroT CHelUallu3u-
pOBaHHbIE PBHIOOBOJHBIE XO35HCTBA, 3aHUMAIOIIMECS] TOJIBKO BBIPAIIMBAHUEM PbI-
ObI, a TaK’Ke MHOTOOTpACJIeBblE MPEANPUSATHS, B KOTOPBIX PHIOOBOJCTBO SIBISIETCS
JIOTIOJIHUTEIBHON OTPACibiO )KUBOTHOBOJICTBA B BUI€ PHIOOBOAHBIX (hepM U BOJO-
€MOB KOMIUIEKCHOr0 Ha3HadeHus. [lpyaoBoe pbIOOBOJICTBO JaeT HaMOOJIbLIUHN
00BEM MPOAYKLNHU aKBAKYJIbTYpHI.

B nocnenHue rogpl MKUPOKOE pa3BUTUE MOTYUYUIIO PHIOOBOJICTBO HA T€PMaib-
HbIX (mogorpertsix) Bogax ['POC, ADC, kpynHbIX 3aBOAOB, & TAKKE B €CTECTBEH-
HBIX T€0TepMabHBIX MCTOYHHUKAX. DTy OTPACIb YAaCTO HA3bIBAIOT MHYCTpHAIIb-
HBIM pBIOOBOJCTBOM, TaK Kak pbIO 3/1€Ch BBIPAIIMBAIOT MO BBICOKOMHTEHCHUBHOU
TE€XHOJIOTUU, UCKJIFOYUTENIbHO Ha UCKYCCTBEHHBIX KOPMaXx, B OIPaHUYEHHBIX €MKO-
cTsx (OacceitHax, caakax). [lo OuorexHosoruu GJIU3KO K TEMIOBOJHON aKBaKyJib-
Type akBapuyMHOE PHIOOBOJICTBO.

3aa4 TOIMOJIHEHHUSI 3aacoB LIEHHBIX MPOMBICIOBBIX PbIO BBIOJHSIOT He-
PECTOBO-BBIPOCTHBIE XO3SHCTBA U PbIOOBO/IHBIE JIOCOCEBBIE U OCETPOBBIE 3aBOJIbI,
KOTOPBIE 3aHUMAIOTCS OTJIOBOM MPOU3BOAMTEINEH, NHKYOalMe UKPbl U BBIPALLIN-
BaHUEM MOJIOJM J0 BO3pacTa ABYXJETKOB U TPEXJETKOB M 3aT€M BO3BPATOM UX B
pexkn u Mops. OHU HCTONB3YIOT WHTEHCHUBHYIO WM MOJYHMHTEHCHUBHYIO (OpMYy
pBIOOBO/ICTBA.

O3epHO-TOBAapHBIE PHIOOBOJHBIE XO035MCTBA MPEAHA3HAYEHBI JJIs1 MOBBILIEHUS
PBIOONPOYKTUBHOCTH O3€p MYTEM Pa3MHOKEHHSI U MOAPAIIMBAHUS MOJIOJIU CUTO-
BbIX U JPYTUX BUJOB PbIO, MOCIEAYIOMIETO 3apbIOJEHUsT O3€p M OpraHM3aluu Ha
HUX PbIOOBOJHO-MEIMOPATUBHBIX PAOOT.
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B 3aBucMMOCTH OT BUAOBOrO COCTaBa BhIPALIMBAEMBIX PHIO PHIOOBOJIHBIE XO-
3sICTBA JIEIAT HA JIBAa TUMA: XOJIOJHOBOJHBIE U TEMJIOBOJHbBIE. B X0JIOAHOBOIHBIX
X035IUCTBAX Pa3BOJAT B OCHOBHOM (opesb U APYTUX XOJIO0JIIOOUBBIX JIOCOCEBBIX
pri0. TemnoBoaHble, WK KapHOBbIe, XO35MUCTBAa MpeaHAa3HAYEHBI AJI1 BbIpallliBa-
HUS TETUIOMIOOMBBIX PhIO: KapMOBBIX, OCETPOBBIX, COMOBBIX (puc. 37, 38).

[To 6GMOTEXHONOrMM BbIpPALIMBAHUS PHIO pa3IMYarOT MOJHOCUCTEMHBIE (IOJ-
HbIE) U HETMOJHOCHUCTEMHBIE (HEMOIHBIE) X035MCTBAa. BBIIENSAIOT TaKKe SKCTEHCUB-
Hbl€, MOJYUHTCHCUBHbIE U WHTEHCHUBHBIE XO35MCTBA. B MEpBBIX HUCHONB3YIOTCS
TOJILKO TIPUPOJHBIE MUIIEBBIE PECYPChI, @ B MOCAEAHUX OCHOBY MUTAHUS pbIO cO-
CTaBJISIIOT UCKYCCTBEHHbIE KopMma (Maprteiies, 1973).

[TonmHocucTeMHBIE pHIOOBOIHBIE XO34HCTBA 3aHUMAIOTCS Pa3BEIEHUEM U BbI-
pammBaHuEM PHIOBI OT UKPBHI O MOJYyYeHUs TOBAPHON NPOAYKIIMU. B HIX nMeeTtcs
PBIOOMUTOMHBIN Y4acTOK, T/i€ MOIY4YaroT MOCaJ0YHbIM MaTepral OT MPOU3BOAUTE-
Jieil, 1 HaryJbHBIM y4acTOK JUisl BbIpallliBaHUsl TOBapHOU pbiObI (puc. 39). Tosap-
HOM MPOAYKIIMEH 3THUX XO3SUCTB MOTYT OBITh TaK)X€ OIUIOJOTBOpPEHHAs UKpa, MO-
CaJOYHbIA MaTepHall (CEroJIETKN WU TOJIOBUKH) U TPOU3BOIUTEIIH.

Puc. 37. PbiObI — 00BEKTHI IPYIOBOTO Puc. 38. ITopone! kapna:
prIOOBOACTBA:! I — yemyiuarTslii; 2 — 3epKalbHBIN;
I — cazan (kapn); II — kapace; 3 — TOJIBIN
III — Toncronobuk; IV — hopenn (mo: SAxonToB, 1985)

(nmo: Ky3nenos, YepHog, 1978)
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Puc. 39. Cxema opranuzanuu KaproBoro npyIoBoro Xo3smcraa
(rmo: Koncrantuaos, 1986):
H — narynbHbIie ipynsl; B — BeipocTHBIE Ipyasl; M — maTounsle npyasl; Hep — He-
pEeCTOBBIE NMPYABI; 3UM — 3UMOBAJIbHBIE NPYABI; | — MUIOTHHA; 2 — pacipeneIuTeNb;
3 — perynsTop

HemnonaHnocucreMHble X035UCTBA — 3TO PHIOOMUTOMHUKH M HAryJlibHBIE XO3SH-
CTBa. PHIOONMUTOMHUKM 3aHMMAIOTCS BhIpALIMBAHUEM UM pealii3allieil TOJbKO pPbl-
0orocaoyHOro MaTepuana: JMYMHOK, MaJbKOB, CETOJIETKOB, TOJOBUKOB, a TaKXKe
JBYX- U TPEXJIETKOB JIJIsl TUNIEMEHHBIX IIeJieil. B HarynbHbBIX X035WACTBaxX BbIpallu-
BalOT TOJIBKO TOBapHYIO (CTOJIOBYIO) PbIOY, IMoJiydas MOCaAOYHBIA MaTepuan U3
PBIOOTTUTOMHHKOB.

Pr160BOIHBIE X0351iCTBAa B 3aBUCUMOCTH OT KJIMMAaTHUYECKOW 30HBI U MPUHSATOM
TEXHOJIOTUM BBIpALLMBAaHUs pabOTAlOT C OAHO-, ABYX- UM TPEXJETHUM OOOpPOTOM.
[Tox 06opoToM B ppIOOBOACTBE MOAPA3yMEBAETCS] OTPE30K BPEMEHHU, HEOOXOAUMBIi
JUIS. BBIPAILIMBAHUS PHIOBI OT UKPUHKH JI0 TOBApHOW Macchl. B Hamiell crpane npu-
HST B OCHOBHOM JIByXJIETHUH 00OpOT, KOIJla TOBAPHYIO phIOYy BBIPAILMBAIOT B TE€UE-
Hue AByXx JieT (16—19 mec.). B nepBelil rog nofyyaroT NocagouHblid MaTepral — ce-
TOJIETKOB M T'OJJOBUKOB. B TeueHue BTOPOro jeTra U3 HUX BhIPALIMBAIOT TOBAPHBIX
JIBYXJIETKOB.

B ceBepHBIX paiioHax U cpeAHei nonoce Poccun UConb3yOT TpeXJIeTHUN 000-
POT, KOIZla TOBapHYIO MPOIYKLHMIO MOTYYarOT TOJBKO K KOHILY TPETHETO JieTa (B Te-
yeHue 28—-30 mec.). [Ipu 3TOM BIpalliiBalOT KPYHHYIO phIOy, HApUMep Kapria Mac-
coii 1 kr u Gosnee.

Boanbie Omopecypcnl

N3 orpomMHOro yucia ruZJpOOMOHTOB TOJIBKO OY€Hb HEMHOI'ME MPEACTaBUTENH
(bayHbl U (QJIOPHI UCHOJB3YIOTCA YEJIOBEKOM B KaueCTBE OMOJIOTMYECKOTO ChIPbS.
DTHUM B 3HAUUTEIBHON Mepe OOBACHAETCS TOT (PAKT, UTO BOJHBIE PACTEHUS U JKU-
BOTHBIE COCTABJIISIOT BCErO OKOJIO 3% B MHILE Jr0eH (110 CBIPOM Macce), XOTs mep-
BUYHAs MPOAYKLMS THIAPOCPEPHI TOIBKO B TPU pa3a MEHbIIIE, YEM NEPBUYHAS ITPO-
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nykuus cymu. [loaToMy nepcnexkTuBHas OlleHKa OMOJIOTMYECKUX PECYPCOB THIPO-
cdepsl 10KHA UCXOIUTh HE TOIBKO M3 y4eTa BO3MOKHOIO BBLUIOBA OOBEKTOB, J0-
ObiBaeMBbIX B HacTosimee Bpemsi. C KaXIpIM T'OJIOM BCE HOBBIE MPEICTaBUTENN
dayHbI ¥ (HJI0PHI BOJJOEMOB BKJIIOYAIOTCS B YUCJIO TPOMBIILISIEMBIX 00BEKTOB, 3TOT
POLIECC HEMPEPHIBHO YCUIIUBAETCSI B COOTBETCTBUM C POCTOM HAPOJIOHACEJICHUS U
COBEPIIECHCTBOBAHUEM TEXHHUYECKUX BO3MOKHOCTEH OCBOCHHUSI OHOJOIMYECKOIo
ChIpbs (HOBBIE CTIIOCOOBI €ro MOOBIBaHMSI, XpaHeHUs U nepepaboTku). Hampumep,
celyac ycrnemHo pa3pabarbiBaeTcs MpoOsieMa MPOMBICIIOBOIO OCBOEHUSI KpPHJIS
(3Bbay3uug u Apyrux MpecTaBUTeIeH pauKOBOI0 MaKPOIUTAHKTOHA), TIPOTYKITUS
KOTOpOro B MUpoBOM OkeaHe, BOBMOXHO, HE HIKE, YEM BCEX PbIO, BMECTE B3SITHIX
(Koncrantunos, 1986).

B ornauune oT mone3HbIX UCKOMaeMbIX OMOJIOTMYECKHE PECYPChl OTHOCSTCS K
camoBocnpousBosaimmMcs. CrenoBarenbHo, UX BeJIMUMHA B ruapocdepe ompene-
JSIETCS HE KOJMYECTBOM HMMEIOIIUXCSI MMPOMBICIOBBIX OPraHU3MOB, a UX MPUPOC-
TOM, T.€. MPOAYKIMeh. Mepoi peanu3zanuu 3TOW NPOIYKIUU CIIYKUT HPOMBICEN.

B 1992 r. oOuuii MUpOBOH yJIOB BCceX THAPOOMOHTOB cocTtaBui 104,4 miH T,
u3 HUX 15,6 muH T (14,9%) OBLIO U3BATO BO BHYTPEHHUX BOJOEMAax IUIAHETHI, a
88,7 muH T (85,1%) Bcero yioBa — B MOPSIX U OKeaHaX. YJIOB pbl0 B MOPSIX U OKea-
Hax cocTaBui 68,6 MiH T (77,3%) Bcero yjoBa ruipoOMOHTOB B MHUPOBOM OKEaHe.
OcranpHyI0 4acTh COCTaBWJIM IPOMBICIOBBIE Oecro3BoHOUYHBIE (13,4 MIH T, WU
15,1%), Bonopociu (6,2 MiH T, unu 7%), a Takxke KOpaslibl, KEMUYT, TYOKU U
npyrue ruapoononTsl (Cayckas, 1996).

Temnbl pazutus peidonoBctBa Poccuu u CCCP 6binu cnenytomue: 1913 r. —
1,05 mma T; 1922 1. - 0,48 MaH T; 1940 1. — 1,4 Ma T; 1950 1. — 2,9 My1H 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 1. U3 Hux B niepuosa ¢ 1913 o 1922 r. B KoH-
TUHEHTAJIBHBIX BOAaX J00bIBaJIOCh 0K0I0 80% BCEro OTEUECTBEHHOIO yJIOBa PhIO;
B 1930 1. —-70%; B 1940 1. — 60%; B 1950 1. — 46%; B 1960 1. — 23%; B 1970-1985 1T.
—14%; B 1992 r. — TOIBKO 6%.

B AnTaiickoM kpae k OuopecypcaM MOBEPXHOCTHBIX BOJHBIX 00BEKTOB, UMEIO-
X TPOMBICIOBO-X035IMCTBEHHOE 3HAYEHUE, OTHOCSITCS PHIOHBIEC 3aMachl U paKo-
oOpa3Hble. 3HAUYNTEIHLHO MEHbIIIEe 3HAUYCHUE UMEET MTPOMBICEN JTUYMHOK JABYKPHI-
JIBIX HaCEKOMBIX: XUPOHOMHUJT («MOTBIJIb») U Xa000pu 1 («KOpeTpa»), a TaKKe dep-
Bel-TyOuuIma («TpyOOUHUK») 1)1 aKBApUYMHOTO phIOOBOACTBA (TabII. 5).

B Anratickom kpae okosio 2000 BOIHBIX OOBEKTOB, UMEIOIIKUX MPOMBICIIOBOE
3HaueHue. M3 38 BUAOB pbIO, OOMTAIOMIMX HA TEPPUTOPHUM Kpasi, TPOMBICIOBOE
3HaueHue UMeroT He Oosiee 12. OCHOBHBIMM MPOMBICIOBBIMU BUAAMHU B peKax siB-
JSIFOTCSL Kapack, Jiell, IUI0TBA, a B 03epax — Kapack U miotBa (Marepuainsl k ['ocy-
JIApCTBEHHOMY J0Kaandy.., 2000).

CepebOpsnbiii kapach (Carassius auratus gibelio) oOblueH B MPUAATOYHBIX U
noiMeHHbIX BojoeMax OOu. AKTHUBHO paclpoCTpPaHSAETCS MO MOWMEHHBIM BOJO-
emam. [TmoTBa cubupckas, nnu yebak (Rutilus rutilus lacustris), pacnpoctpaneHa B
pycaax pek, NpUIaTOUYHbIX BOJOEMAX U MOMMEHHBIX o3epax (puc. 40). BocTounbli
neny (Abramis brama orientalis) oOMTaeT B pUAATOUHbBIX U MOWMEHHBIX BOJOEMAaX
OOu 1 KpyNHbBIX MOMMEHHBIX 03epax, akkIuMatu3aHT (Bonoewmsel.., 1999).
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Ta0Omnuua 5

@dakTUYECKHE YJIOBBI B BogoeMax Ainraiickoro kpas B 2006 T., T
(buonornyeckoe obocHoBanue.., 2007)

[IpombICiIOBBII
—— O3epa Pexu Bopoxpanuniuma Bcero
Pri0a 558 188 96 842
nensaab 4 4
cazaH 29 2 31
JIeTI] 0 124 25 149
cyJaK 3 3 6
ryka 10 5 15
TJIOTBA 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
giilla apTeMuu 668 668
ramMmmapyc 216 216
Bcero: 1464 191 102 1754

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

N3 pakooOpa3HbIXx HAaUOOJIbIlIEe MTPOMBICIOBOE 3HAYEHUE B BOJAHBIX O0BEKTaX
AnTaiickoro Kpas UMEIOT apTeMusi, OOKOIUIaB (raMMapyc) U pedHou pak. B orpa-
HUYEHHBIX 00bEeMax HJIET MPOMBICEN BETBUCTOYCHIX payKoB JadHuil 1 60CMHUH B
KayecTBE KopMa JJisl aKBapuyMHBIX pbIO (Tad1. 6).

Aprtemusi (puc. 41) pacrnpocTpaHeHa MO BCEMY MHUPY U HACEISIET BOJIOEMBI
KOHTHUHEHTAJIBHOTO (03€pa) U MOPCKOTO (JIMMAHBI) MPOUCXOKICHUS C TUANTA30HOM
cosieHoctd oT 20 no 340 r/n (ConosoB, Ctynennkuna, 1990). [Ipuponnas Bctpe-
Yae€MOCTb apTEMUHU JIUIMUTUPYETCS YCIOBUSIMHU, B KOTOPBIX COJIEHOCTh BCEr/a JOC-
TaTOYHO BBICOKAs ISl XWIIHWKOB WJIM TJI€ HM3Kasi 3UMHSI TeMIeparypa parbl
TaK)Ke MPEMSITCTBYET Pa3BUTHUIO XUIIIHUKOB U TapaHTUPYET HEMETAOOIMIECKOE CO-
CTOSTHUE TUAPATUPOBAHHBIX LIUCT (COCTOSIHUE AHANay3bl — MOKOS).
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Tabnuna 6
CucreMaTuuecKkoe MoJIOKEHUE OCHOBHBIX MTPOMBICIIOBBIX PAKOOOPa3HBIX
(tun Arthropoda — unenuctonorue; kiaacc Crustacea — pakooOpa3HbI€)

[Tonknacc OTtpsin [TonoTpsin Pon vnm Bun
WUJIM CEMENCTBO
Anostraca — 6ec- | Artemiidae — Artemia* — apremus
Branchiopoda — | maHumpHsIE apTeMuu
xKaOpoHorue Phyllopoda — Cladocera — Daphnia* — naduus
JUCTOHOTHE BETBUCTOYCBbIE | Bosmina* — 6ocmMuHa
. : Gammarus lacustris*
Amphipoda — Gammaridae — |
— OOKOIIaB 03ep-
pa3HOHOTHE OOoKOTIaBbI .
HBIN
Euphausiacea — | Euphausiidae — | Euphausia superba —
sB(ay3ueBbie sB(ay3ueBbie | aHTAPKTUIECKUN KPUJTh
Natantia — mia- | Crangon, Panaeus,
Malacosraca — Barolle Pandalus — kepeBeTkn
BBICIIIME PAKU Astacus leptodacty-
lus™* — y3konanslii
Decapoda — ne- 0
: pEYHOI pak
CATUHOTHUE Reptantia — -
Palinurus — nanryct
MOJI3a01IKe

Hommarus — omap
Paralithodes camtchati-
ca — KaM4aTcKui Kpab

Ipumeuanue: * — oOUTaET B KOHTUHEHTAIBHBIX BOJOEMAX; ** — MOOBIBAIOTCS TaKXKE U JPYTUE
BHJIBI 3TOTO poja, OCHOBHBIE MpombiciaoBbie BUIbI naHbl 1o A.C. KoncrantunoBy (1986) n
B.B. EBcrurneey c coast. (1997).

a 4

Puc. 41. )KabGpoHoruii padok apTemMus: a — caMka; 0 — camell; B — MeTaHaYyTUINYC;
1 — situeBoit Memok (mo: CosioBoB, CTyneHukuHa, 1990)
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[To cnocoOy nmuTaHusl apTeMUsi — HECEJIEKTUBHBIA M HENpPEpPhIBHBIA QuibTpa-
top. [IpuueM GunbTpalluOHHBIN anmapaT He COCOOeH U30UpaTh MUIIEBbIE YaCTH-
bl ¥ 33JIepKUBAET JIO0YI0 TOCTYMHYIO MO pa3MepaM OPraHUuKYy U MUHEPATbHYIO
B3BeCh. B3pocible 0coOu sl 3TOr0 UCHOIB3YIOT TPYAHbIE HOKKU HAYTIJIUU — I1Ie-
TUHKHU aHTeHH. CKOpOCTh (PUIbTpauu BOJABI 3aBUCUT OT €ro KOHILIEHTpAIlUU KOp-
Ma, TEMIIEpATypbl BOAbI U CTAAWi pa3BUTHs payka. MecTaMyu KOPMJIEHHSI 4acTO
ObIBAIOT TECYaHbIe YYaCTKU JIUTOpAHU, PACMOJOKEeHHbIe B 3—5 M OT Oepera Ha
rryoune 15-25 cwm.

[Tumedt paukam ciay’kaT MUKPOBOJOPOCIH, OaKTepUHU, JETPUT U IPYTHUE B3BECH
HE3aBUCUMO OT MUILEBOW LIEHHOCTH pa3MePOM B Ipezenax 5—25 MUKpoH. YacThy-
KM, COOMPAsICh y BEPXHEH TyObl, OT(HUILTPOBBIBAIOTCS OT BOABI, MEPETUPAIOTCS
»KBaJlaMHM U MOCTYMNarT B poT. Eciu Bomopociei u 6aktepuil B pare Hel0CTaTO4-
HO, pauyKu MUTAIOTCS y JIHA, B3My4YuBasi NpuaoHHYI0 BoAy. KonnuectBo oThuiibT-
POBAHHOM MUIIY YBEJIMYUBAETCS C POCTOM PAYKOB W MOBBIIICHUEM KOHUEHTPALIUU
nunieBbIX yactull. KpynHbeie ocoOu moraomarT KopMa 00JIblIe, Y4eM MENKUE, HO B
pacuere Ha €IMHMILy MAcChl TeJla UX paluuoH cHukaercs. IIpu HegoctaTke kopma
apTemMusl 3aMETHO CHUXKAET CKOPOCTh POCTA, COKPAIIAETCS KOJIMYECTBO MPOIYLIH-
PYEMBIX SIML, HAPYLIAETCS PUTM KIAIKH. ['onomanue, naxke HEMPOIOIKUTENBHOE,
IPUBOJAMT K THOEIU padkoB. B psiie 03ep ¢ BBICOKOM COIEHOCThIO OOUTAIOT TOJBKO
apTemMusi U 3€JIeHas BOJOPOCIb IYyHAJIWEIIAa; PayKu MHUTAKOTCS TyHAJUEIUIOW, a
OHa, B CBOIO OUYEpE/b, YCBAUBAET HEKOTOPHIE MPOAYKThI KU3HEAECATEIbHOCTH pay-
Ka, B YACTHOCTH, CO€JIMHEHHUS a30Ta. Takum o0pa3oM, B BOJOEME yCTaHABIUBAIOT-
Csl CPAaBHUTEJIBHO MPOCThIE B3aMMOOTHOIIEHUS MEXAY JIBYMsI OpraHW3MaMH, CO-
CTaBJISIIOIIMMU €IMHYI0 nuIeByto 1enb (ConoBoB u ap., 2001).

CoOpaHHYyI0 B €CTECTBEHHBIX BOJIOEMAX apTEMHIO MOCJE MNPOMBIBKA MOKHO
WCIIOJIb30BaTh HETIOCPEACTBEHHO KaK KUBOW OETKOBBIM KOPM ISl PHIO U APYTHX
KOHCYMEHTOB BTOpOro mnopsjka. JKuJIkocTh Tejla pauykoB HMMEET HU3KYIO CoJie-
HOCTb (OKO0J10 9 1/11), HO3TOMY OHU SIBJIIFOTCSI BHOJIHE IMTPUEMIIEMBIMH KUBBIMU WIIH
CYXUMH KOPMaMH JIJIs HETIOCPEICTBEHHOTO CKapMJIMBAHUSI.

OcBoeHMe pecypca apTeEMUU B 03epax AJITACKOro Kpasi UMEET MHOTOJIETHIO
uctoputo. be3 ymepba ¢GhopMUpOBaHHIO TPOMBICIOBBIX CKOIUIEHUM [Uaray3u-
pYIOLIKX SIUI] B 03epax ANTaNHCKOro Kpas MOYHO €KEroJHO 3aroraBiauBarh 10—
15 ThIc. T GMOMacchl pauka. HemocTaTouHO MOJMHO UCIOJIB3YETCsl TTOKA U ChIpheBast
0aza Auanay3upyrolux Sull apTeMUH, SIBHO HEJIOCTaTOYeH YPOBEHb UX TMepepa-
00TKH B OMokopMa U kopMoBbie J100aBku (CooBoB, CtynenunkrHa, 1990).

OnpeneneHHblil X035IMCTBEHHbBI UHTEPEC MPEACTABISET MOJUCAXAPUI — XH-
THH, COJEp>KaHuEe KOTOPOTO B ApTEMHUU COCTABIIAET B IpeAenax 5S—6% Macchl Cyxo-
ro BewectBa win 0,7-0,8% ceipoii Oromaccel paukoB. [[pon3BoiHOE XUTHHA — XU-
TO3aH HAaXOAUT IMPOKOE MPUMEHEHNE B CEIbCKOM XO3SIMCTBE (CTUMYJISITOP POCTa,
3alllUTHBIE TIJIEHKH), B PUTOTOBJIEHUH JIEKAPCTBEHHBIX CPEJICTB (MOBBIIIEHUE CKO-
POCTH pacTBOPUMOCTH, JJIsl IPECCOBAHUS TaOJIETOK, MOJyYEeHUE TOHKUX MEMOpaH,
PaHO3aXKUBIISIOIINE CPEJCTBA), B KauecTBe (DJIOKYJISHTOB (CHUXKEHHWE MYTHOCTH,
OUYMCTKA CTOYHBIX BOJ, KOHIIEHTPUPOBAHMS aKTUBHOIO Wia). J[js moaydeHus: xu-
THHA W XWUTO3aHA MOXXHO HCIIOJb30BaTh OTXOJbl MPOMU3BOJCTBA OMOKOPMOB U3
JUaray3upyronmx sull apTeMUHu, BblOpackiBaeMyl Ha Oeper CKopiymny, OTMH-
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parolyro 6uomaccy padka. B kpae Toiapko U3 Ouopecypca pauka MOKHO €KETrOHO
noiay4dath 5—6 ThIC. T XUTHHA.

JInumHOK (HayIIMyCOB) pauka apTEMUU CMEIO MOMXKHO OTHECTH K TPaAULMOH-
HBIM KOpMaM il MaJIbKOB aKBapUyMHBIX pbI0. be3 BCSIKOTo npeyBenrnueHnust MOXK-
HO CKa3aTh, YTO 3TO JIYULIUN CTAPTOBBIM KOPM MJII OTHOCUTENIBHO KPYITHBIX MaJlb-
KOB, KOTOpPbIE MOTYT CIPAaBUThCA C PayKOM, U OTJIMYHBIA KOPM BTOPOW Oudepenu
11t 00JIee MEJTKHX.

KonudecTBo siuil, NpoaynupyeMbIx apTeMHUEH, 3aBUCUT OT COJICHOCTH, OOMIIHS
kopMa. B cpennem ogHa 0coOb MOKET OTKIaAbIBaTh 10 200 Ul ¢ UHTEPBAJIOM OT
3 mo 11 nuei. B cocrossHMuM Auarnay3bl CyXHe sMla apTEMUA MOTYT HaXOJAWUTHCS B
TE€UEHHE HECKOJbKUX JIET; MONajas B BOJAY MPHU OJaronpUaTHBIX YCIOBUAX (TeMIie-
parypa 8 °C, conenoctb 10—13 r/i1), OHH CIIOCOOHBI K JaabHENUIIEMY Pa3BUTHIO.

B 3anagnoit Cubupu ecTeCcTBEHHBIN apeasl pauka MpUypoOUYeH K apuaHOU (3a-
CYIUIMBOM) M YaCTUYHO TMOJIyapUIHOW 30HaM PaBHUHBI U OTPAHUYEH C CeBepa JiM-
Huen bapabunck — TrokanuHck — Uimum — [lagpuHck, U ¢ 1ora mpuMbIKaeT K Ka-
3aXCTAaHCKOMY apeajly padka B COJIIHBIX 03€pax 30HbI MOJYNYCTbIHb. B Auraii-
CKOM Kpae apeaj padka pacrojoKeH B 30HE CTENU U B MEHBILIEN Mepe — B 30HE Jie-
COCTENU U orpaHuurBaeTcs JuHue bypna — Xabapel — biarosemenka — 3aBbsijio-
BO — Pouno — PomanoBo — MuxaiinoBka (CosioBoB, Ctynenukuna, 1990).

KonnuecTBo apTeMHEBBIX 03€p U UX aKBATOPUM HAXOIATCS B MHTErPATBHOU
3aBUCUMOCTH OT YCJIOBHM BOJIHOCTH PETHOHA U MOTYT 3aMETHO KoJjebaThCsi B OT-
nenbHbie To/bl. OCOOEHHO YETKO BHIPAXKEHO BJIMSHUE BOJAHOCTH HA KOJIMYECTBEH-
HbI€ TTOKa3aTeau MOMYJISIIUU payka, B MAJOBOJHBIE TOAbl BO MHOTHX 03€paxX CO3-
JAKOTCS YCJIOBUS JJIsl 5KM3HU TOJBKO OJJHOM-BYX M'€Hepaluii apTeMuu.

®onp apremueBbix o3ep 3ananHoil Cubupu 3HAYUTENEH, aKBATOPHUSI TOJIBKO
HCCIIEJOBAaHHBIX BOJOEMOB COCTaBIIsIET Oosee 2,1 THIC. KM2, B TOM 4HcJie B AnTaii-
ckoM Kkpae Gonee 1 Teic. kM” (Tabu. 7). KonmdecTBO 3THX 03ep B PerHoHe U UX aK-
BaTOpHs, a CJEeNOBaTeNbHO, U (DOHII HAXOJATCS B MHTErPAIbHOM 3aBUCUMOCTU OT
YCJIOBUU BOJHOCTH M MOTYT 3aMETHO KojeOaThCs B OT/ENIbHBIE To/bl. B AnTaii-
CKOM Kpae pacloJIOKEH caMmblid OOJBIIONW apeasl apTeMHH, BKJIIOYAIOUIUI CBBILLIE
50 o3ep ¢ momaaso 1210 KMZ, PAaCIOJIOKEHHBIN B 30HE CTENHU U B MEHBILIEH CTe-
MeHu — B 30He jecoctenu (Bomoemel.., 1999).

Ta0Onuua 7
dOH/ apTeMUeBBIX 03ep 3amaaHoit CHoupu, KM”
(mo ConoBoBy, CtyaeHukuHou, 1990)
Kpai, 061acts ['panarus o3ep mo miomaan Oo6mmas
MaJjble CpelHHe 0oJbILIKE aKBaTOPUS
Anraiickuii 22 182 846 1050
HoBocubupckas 3 111 650 764
Owmckast 68 202 - 270
TromeHckas 1 11 — 14
Kypranckas — 42 — 42
NTtoro 94 548 1496 2138
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[TpoMbICIOBOE 3HAYEHHUE AJIA 3arOTOBKH pecypca 3UMHHUX SIMI] payka UMEIOT
cosieHble 03epa B bnarosemenckom, CnaBropoackom, KiroueBckom, KynyHaun-
CKOM M MuxaijioBCKOM paiioHax. B Autaiickom Kpae pacrnoJiOK€H CaMblil KpyIi-
HbI1 B Poccun apremueBbiii BogoeM — 03. KyinyHauHCkoe.

O3epHblil 00KOMJIAB IUPOKO PACIPOCTPAHEH B CTOSIYMX U MEIJIEHHO TEKY-
mux Bojax EBpombl, ceBepa Aszum u CeBepHoil AMepuku. Temo ramMmmapycoB
CWJIBHO C)KaTO ¢ OOKOB M IyrooOpa3HO BBITHYTO, JTMHA TeJia COCTaBisieT 5—18 mwm,
macca — 5—105 mr (puc. 42). DTOT padyoK UPOKO MPEJICTABIEH B 03€paX PaBHUH-
HOW Tepputopuun Anrtaiickoro kpas. OcoOeHHO BBICOKash €ro YMCIEHHOCTb Ha-
OmrotaeTcs mpu ONArONpHUSITHBIX YCIOBHSX CPelbl B COJIOHOBATO-BOJIHBIX O€3phIO-
HBIX WM ¢ 00eqHEHHOW UXTHO(ayHOU MPECHOBOIHBIX 03epax. Apean raMmapyca
¥ 0COOEHHO YMCJICEHHbIE TTOKAa3aTeNln €ro MOIMYJIALUUA B PABHUHHBIX 03epax C HEyc-
TOWYUBBIM THAPOJIOTUUECKUM PEXKUMOM HECTAaOMIbHBI. B OTIeabHbIE TOAbl €ro
YUCJEHHOCTh U OMoMacca MOTYT JocTuraTh 933 5K3./M> U 28,1 /M. JloOblua pauka
BEJIETCS C LENbI0 €ro UCMOIb30BaHUs KaKk KOPMOBOTO 00BEKTa B pbIOOBOJCTBE (B
TOM YHCJI€ aKBAPUYMHOM), BECbMA NEPCIEKTUBHO €r0 UCIOIb30BaHUE ISl MOJY-
yeHus xuTo3aHa (Bomoemsl.., 1999).

Ha uncneHHOCTh pauka OTpHUIIATEIBHO BIUSIOT CAMOpPACCENIEHUE cepeOpsHO-
ro Kapacsi aMypckoil Mop(bl M0 raMMapycOBBIM 03€paM, yBeJIMYeHHEe MUHepain3a-
WU BOJBI U YXYAIICHUE KUCIOPOJIHOTo pexkuma. [lpu ynydiieHun ycaoBui oOu-
TaHWs TaMMapyc CIOCOOEH BOCCTAaHOBUTH CBOM apeaj U YMCJIEHHOCTh B T€UEHHUE
2-3 qer.

[IpoBenenusie B 80-¢ IT. peKOTHOCIIUPOBOYHBIE 0OCIIEIOBaHMS 03€p MOKa3a-
JH, YTO TMOTEHIHAbHBII (OHJ TaMMapyCOBBIX O3€p B Kpae COCTaBIsieT OoJjee
60 KM” ¥ IPH GIArOMPUSTHOM THAPOIOTHIECKOM PEXKIME MOKET YBEINIHBATECS [0
100 kM° 1, Hao0OpOT, YMEHbIIATHCA B OTAeIbHBIE TOoABl A0 20-30 kM. B 3a-
nagHoii Cubupu ramMmmMapycoBbl€ BOJAOEMBI B OOLLEM 03€pHOM (POHIE COCTABISIOT
0K0JI0 5%. B AnTalickoM Kpae 3Hau€HUE raMMapycoBBIX 03ep B oOuieM (onpe
konebnercs B npenenax 2,3-3 8%. Jlis 3aroToBKH pavyka Haubosee nepcrneKTUBHBI
o3epa Bomunxunckoro u Py6iiockoro paiionos (Bogoemsbt.., 1999).

Puc. 42. Pauok-

ookoruiaB — Gam-
marus (1o: JKu3Hp
JKMBOTHBIX, 1968)
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Peunbie paku. J[nuna tena o6sidHO 6-30 cM, y HEKOTOPBIX — 10 80 cM (Mana-
rackapckuii pak). bonpmmHcTBO 0oOuTaer B mpecHbix Bojax (bCO, 1969-1978).
Peunble paku — HOUYHbBIE )KUBOTHBIE; THEM YKpbIBaIOTCS B cBoUX Hopax. [lutarorcs
NPEUMYILECTBEHHO NMPUOPEKHON BOJHON PacCTUTENILHOCTBIO, MIPU ClIydae MOeaaroT
U KUBOTHYIO nuiy. Camiibl KpyIliHee camoK, o0jafaroT 0oJjiee MOIIHBIMU KJIeI-
HAMHU. Pa3MHOXKAIOTCS OCEHBIO IOCJE JIMHBKM CAMOK, KOTOPbIE BBIHAIIMBAIOT Ha
opromike ot 50 no 200 siuu. Tpu cemeiicTBa; pacpocTpaHeHbl B YMEPEHHBIX MOS-
cax 3eMHOro mapa, uckmodas Adppuky. B OsiBmem CCCP 8 BumoB cemeiicTBa
Astacidae; HauOousblliee MPOMBICIOBOE 3HAUEHHE HUMEIOT Yy3Komalblii (Astacus
leptodactylus) u mmpokonansiii (A. astacus) paku (puc. 43).

[upokonanslii pak *KUBET IIaBHBIM 00pa3oM B BojoeMax Oacceiina bantuii-
CKOT0 MOp#, 0071aCTh PaCIpPOCTPAHEHUS Y3KONAIOr0 PaKa OXBAThIBAET OCTAIbHYIO
yacTh Poccun u 3anagnyto Cubupb. COBMECTHO Y3KOMAJbIM U MIUPOKOMAJIBIN pa-
KU HE BCTPEYAIOTCA.

JlHeM pedHble paku NpsiayTCsl B YKPBITUAX — HOPAX, MO/ KAMHSIMH U KOpsAraMmu
U T.J., @ HOYbIO TOJI3AI0T B MOUCKAX MUIIU. DTU KUBOTHBIE MPEINOUYUTAIOT BOIY
CO CPaBHUTEJIbHO BHICOKUM COJEP:KAaHUEM KHUCIOpPOAa U MUHEPAIbHBIX coJied. [l
JIOBJIU PAKOB HCIONB3YIOT CIIELUATIbHbIE CETH, HATAHYTble Ha paMbl — pAayeBHH,
KOTOpPBI€ 3ampaBisiOT MPUMAHKOW — MEpPTBOM pPbIOOH, MsicoM M T.i. OCHOBHOM
paiioH npomeiciia — A3oBo-UepHoMopckuii 6acceitt (okoao 90% Bcero yinosa).

Puc. 43. Peunsie paku (11o: )Ku3zHb KUBOTHBIX, 1968):
1 — mupokonanblid pak; 2 — y3KonaJblil paKk
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KOHTPOJIBHBIE BOIIPOCbBI

B uem cxoAcTBO M paznuuue MPEAMETOB W3YYEHHS 3KOJOTHUU U THIPOOHOJIO-
rumn?

Kakue cymecTByroT METOBI HCCIEA0BAHUS BOJHBIX 3KOCUCTEM?

Kak nporcxonuno pa3BUTHE MCCIIEIOBAaHUN BOAHBIX 3KOCUCTEM B Poccuu u B
Mupe?

B dem cX0ACTBO U pa3nuyue MOHATHH «3KOJOTHUECKHE CUCTEMbI» U «OHOTreo-
LIEHO3bI» !

Kakue 0oCHOBHBbIE XMMUYECKHE HJIEMEHTBl YYaCTBYIOT B KPYTOBOPOTE BEIIECTB
B BOJIHBIX 3KOCHUCTEMAX?

Kakue Baknelmume ¢pakTopsl BHEIIHEH CpeIbl BIUSIOT Ha THAPOOMOHTOB?

B yeM 0coOeHHOCTH BOJIBI KaK cpe/ibl OOMTaHUs! THIPOOUOHTOB?

Kakue TakcoHoMHYECKHE IPYIIIbI OPraHu3MOB (POPMUPYIOT BOJHbIE OMOLEHO3bI?
Kakue ocHOBHBIE KOMIIOHEHTHI (POPMHUPYIOT TPODUUECKYIO CTPYKTYPY CO00-
mecTB?

Kakue skonornyeckue rpynnupoBKd OpraHu3MoB (POPMUPYIOT BOJHBIE COOO-
mecrsa?

Kakue ocobenHocTH cpejibl 0OUTaHUS U KU3HEHHbIE (POPMbBI XapaKTEepHbI JIJIs
MJIaHKTOHA U HEKTOHA?

Kakne ocoGeHHOCTH Cpejibl 0OUTaHUsI U KU3HEHHbIE (OPMBI XapaKTEPHBI st
HEHCTOHA U IielcToHa?

Kakne ocoGeHHOCTH cpeibl 0OUTaHUS U KU3HEHHbIE (OPMBI XapaKTEPHBI AJIs
o6eHToca u nepuduroHa?

W3 yero cnaraercs npoAyKTUBHOCTh BOJHBIX COOOIIECTB?

Kakune 0co0EHHOCTH MPUCYIIN 3KOCHCTEMaM PEK U KaHaJIOB?

Kakue ocoGeHHOCTH MPUCYIIM SKOCUCTEMAM 03€p U MPYI0B?

Kakune oco6eHHOCTH MPUCYIIM SKOCUCTEMAM BOIOXPAaHUIUIL U 00JIOT?

B 4eM cXO0ACTBO M OTJIMYME BOJHBIX U HA3EMHBIX 3KOCUCTEM?

B 4eM OOIIHOCTB U pazauuue NOAXOA0B B UCIIOJIB30BAHUU BOJIHBIX OUopecyp-
COB UM aKBaKyJbTypbI?

Kakue OCHOBHBIE TUIIBI BOAHBIX 3KOCUCTEM XapAKTEPHBI Uil BAaLLIErO0 PETMOHAa,
MPUBEAUTE IPUMEPHI?
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IIPH/IO’KEHHUE
CucreMaTuyeckoe noJ10KeHHe OPraHu3MoB,
00HUTAIOIIUX B KOHTHHEHTAJIbHBIX BOJAX

NMIIEPUS HEKJIETOYHbBIX
Bupycvl, bakmepuoghacu u nnazmudvi — BHyTPUKIIETOYHBIE TIAPA3UTHI, BHE KJle-
TOK HE CIIOCOOHBI K pa3MHOXKEHHIO. B mpocTeliiiemM ciiydyae npencTaBieHbl TOb-
ko HykjaenHoBou kucnoroi (JIHK wnmn PHK), moryT nmets OenkoBbie U TATINI-
HbIe 000JI0UKH.

B BOOHBIX »KOCHCTEMAx MOTYT IPUCYTCTBOBATh
O0aktepuodaru (BUpychl OakTepuit), BUPYChl pacTe-
HUM, TpUOOB U KUBOTHBIX. HEKOTOpbIE BUPYCHI KU-
BOTHBIX MOT'YT OBbITh OMACHBI J1s1 yenoBeka. [Ipu 3a-
I'PSA3HEHUH BOAHBIX OOBEKTOB (PEKAIBHBIMU CTOKA-
MU MOT'YT MOSIBJISITBCS CHELM(PHUUECKHE ISl YeTI0Be-

Ka IMaToreHHble BUAbI (BUpyC rematuta A). Pazmep
15-350 um.

NUMITIEPUA KIETOYHbIX

PROCARYOTA—AOANEPHDIE

APOBAHHMU

EUCARYOTA-fIAEPHLIE:!

< PUSB &y ?ACTEH[,”?

Cxema kiac-
cupuKaum
KJIETOUHBIX
OPraHUu3MOB
(OKu3Hb
pacTeHuH,

L 1974)
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HanmapcrBo npokapuoT (IosIepHbLIX — APO0SAHOK)

Haunbonee apeBHss 1 MPUMUTHBHAS TPYIINA OJHOKIETOYHBIX UM KOJJOHUATBHBIX
OpraHHU3MOB. XapaKTEPU3YIOTCS OTCYTCTBHEM Mopdoorudecku ohopMIEHHOTO
KJIETOYHOTO sJIpa U HACTOSIIEro MoJoBOro npoiecca. ['enernueckas napopma-
IIAsI COCPEAOTOUECHA B €IMHCTBEHHOM KOJIBILIEBOM XpoMocome. Pa3zmepsl KiieTok
ot 0,015 mxMm 1o 20 cwm.

LapcTBo apxeii (apxebakTepuii)

OAHOKJIETOYHBIE MPOKAPUOTHI, OTIUYAIOIINECS OT OCTAIBHBIX OaKTEPUil B KOM-
NOHEHTaX CUHTEe3a 0eKa, CTPYKTYpe KJIETOUYHON CTEHKHU, OMOXUMUHU (TOJIBKO
Cpely apXel eCTb METaHOT'€Hbl) U YCTOMYMBOCTH K (PaKTOpam BHEUIHEHN CpeJibl
(Gomplas yacTh — SKCTpeMouIbl). ApxebakTepruu He CIIOCOOHHI K Mapa3u-
TU3MY, 0OJIbIIIASE UX YACTh aBTOTPO(PHI. BONIBIIMHCTBO OOUTAET B SKCTPEMAIbHBIX
TEMIIEPATYPHBIX YCIOBHUSIX (IO TEMIIEPATYPE, COJEHOCTH, KUCTIOTHOCTH).

HapcTBo 0akTepuii

Ilooyapcmeo nacmosauwiux doakmepuil.
[To ¢popme kileTok OGakTepuu MOTYT ObITh
HIaPOBUAHBIMU (KOKKH), TAJTOYKOBUIHbI-
MU (OauUILTBL, KITOCTPUANH, TICEBIO-
MOHA/Ibl), U3BUTHIMU (BUOPHUOHBI, CTIH-
pUILIBI, ciupoxeThl). Hekotopeie OakTe-
puu 00pa3yroT crnopbl. MHOrMe NoABUX-
HbI, UMEIOT KTYTUKU. bonbIas 4acTh
OaKTepHil SIBISAIOTCA reTepoTpodamu, HO
HeMaso U aBToTpodoB. [IpakTruuecku Bo
BCEX BOJHBIX DKOCHCTEMaX BCTPEUAIOTCS
canpoduTHbie (CBOOOTHOKUBYIIME) BU-
16l 6aKTepui, peke OTOCUHTE3UPYIO-
e 0akTepuu, MpH aHTPOMOTEHHOM 3a-
IPSI3HEHUU TOSIBIISIFOTCS MATOTE€HHBIE,
OMACHBIE JJI YEJIOBEKA BUJIBI.

Iloouapcmeo yuanooaxkmepuit (crapoe
Ha3BaHHE — CUHE3EJIEHbIE BOJOPOCIH) —
(OTOCUHTE3UPYIOIINE OJHOKIETOYHbIE,
KOJIOHUAJIbHBIE UM MHOTOKJIETOUHbIE
(HUTHYaATBIE) OPraHU3MBbl. PazMepsl KIETOK
He 00J1ee HECKOIBKUX MUJJIMMETPOB, KO-
noHui — 10 20 cm. Okpacka cuHe-3e/IeHast
WM po3oBartas. PasMHOXkatoTcst 6ecronbM
yTeM B pe3yJibTaTe MPOCTOro JAeIEHUs
KJIETKH, a TAaK)Ke CIIOpaMH Uk hparMeHTa-
MU HUTEH. PactipocTpaHeHbl UPOKO, HO
Yaille BCEro BCTPEYaroTCsl B MPECHBIX BOAAX,
IJIe BXOJISIT B COCTaB TUIAHKTOHA M OeHTOCA.
MoryT BbI3bIBAThH «I[BETEHHE» BOJIbI.
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HaanapcrBo Y YKapuoT (SIAepHbIX)
Haunbonee 3BOIIOLMOHHO MPOABHUHYTAs IPyMa OJHOKJIETOUYHBIX, KOJOHHAIbHBIX
¥ MHOT'OKJIETOYHBIX OpPTraHU3MOB. XapaKTEPU3YIOTCsl HaTudueM Mopdoioruye-
CKHM O()OPMIIEHHOT'O KJIETOYHOIO SApa U IPYTHX BHYTPUKJIETOUYHBIX OpraHesl,
KaK MpaBHIIO, TPUCYTCTBYET HACTOSAIINN IMOJOBOM mporiecc. ['eHeTnueckast MH-
dbopmaiysi cocpeioToueHa B HECKOJIBKUX JIMHEWHBIX XPOMOCOMaX.
LapcrBo pacrenmii. /111 OpraHn3MoB, OTHOCUMBIX K PACTEHUSIM, OOBIYHO XapaKTep-
HBI TBEPJIbIC KJIETOUYHBIC 000JIOUYKH M HAJTMUYHUE 3€JIEHOTO MUTMEHTA — XJIOpOHILIA.
Hooyapcmeo nuzuwiux pacmenuit (CIIOCBUOBBIX, WIIN TAJNIOMHBIX, PACTECHUN).
Teno Hu3MIEero pacTeHus (TauioM, WU CJIOEBUILE) HE PACWICHEHO HA KOPEHD,
cTebenb U TUCT. BKII0YaloT ToJabKO BoJAOpOCn. PaHee K HU3IIKMM pacTeHUSIM
OTHOCWJIM OaKTE€pPUH, aKTHHOMUIETHI, CIIM3€BUKU, IPUOBI, BOJOPOCIIH, JTUIIaHHU-
KU, T.€. BCE OPraHU3Mbl, KPOME BBICHIUX PACTEHUHN U )KUBOTHBIX.
Booopocnu — rpynina HU3MUX BOJHBIX pac-
TE€HUH, 0OBIYHO COMIEPKATUX XJIOPODUILT U
BbIPa0aTHIBAIOIINX OPraHUYECKHE BEIECT-
Ba B nporiecce potocuntesa. Temo Bomo-
POCIIM — TAJIJIOM, HE UMEIOIIUI HACTOSALINUX
KOpHEi, cTe0sIeil U TUCThEB, OT JOJIEH MUK-
pona 10 60 M. Heknerounble, 0O AHOKIIE-
TOYHBIC, MHOTOKJIETOUHBIC, KOJJOHUAJIBLHEBIC
opranu3mbl. PasMHOXeHHE Oecriosioe, Bere-
TaTUBHOE U Noj10Boe. OTebl (UM TUIIBI)
BOJIOPOCJICH: 3eNieHble, Oyphle, KpacHbIE,
30JI0THCTBIC, )KEIITO-3€JICHbIE, TUATOMOBBIC
u ap. Okono 30 Teic. BuaoB. HekoTtoprie
OJTHOKJIETOYHBIE ¥l BOJIOPOCII B CUMOHO3€ C
rpubaMu 00pa3yIoT JIMITAMHUKH.
Iooyapcmeo evicuiux pacmenuii (TEJIOMHBIX pacTeHU). B oTan4ure oT HU3MINX
pacTeHHUi TEJIO BBICIIMX PACTEHHUI pa3/iesIeHO Ha CIeMaIu3uPOBAHHBIE OPTraHbI
— JIUCThS, cTebenb U KopeHb. Cbitne 300 Toic. BUaOB. OTAEIbl: pUHUO(UTHI, MO-
XOBUJHBIE, ICUIOTOBUAHBIC; MJIAYHOBUIHBIE, XBOLIEBUIHbIE, TAIIOPOTHUKOBUI-
HbIE, TOJIOCEMEHHBIE U 1IBETKOBBIE (TOKPHITOCEMEHHBIE) PACTEHHSI.

Omoen moxoeuonvie. PacTeHns, He UMEIO-
1€ COCYIUCTHIX MyYKOB. DTO MHOTOKJIE-
TOYHbIE PACTeHHUs, 0OBIYHO Ha3eMHbIE, C
YeTKO BbIPa)KEHHBIM Yepel0BaHUEM T0JI0-
BOro U Oecrosnioro nokoneHui. [Ipeumy-
IECTBEHHO MHOTOJIETHHE PACTEHUSI, Xa-
PaKTepU3YIOIIMECs IPYyNIOBBIME (hopMa-
MH POCTa (IEPHOBUHKH, KYPTHUHKH, TIO-
nyuku). Ha Topdsabix 605oTax cocras-
JSIFOT OCHOBHYI0 Maccy Topda. Hanpu-
Mep: caJbBHHUS, charayM, GOHTHHAIUC.
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Omoen ysemxkosvle (MOKphITOcEeMEHHBIE). CeMsi3auaTKu MOTPYKEHbI B TKAHU 3a-
BSI3U, U3 KOTOPOM IMOCJIE OMIOJOTBOPEHUSI PA3BUBAETCS TIJI0]T C 3aKJIFOUEHHBIMU B
HEM ceMeHaMH (0TCIojla BTOpOE Ha3BaHMUE).

Kiacc naBynoneHeie. K 3ToMy nonkiac-
CY OTHOCHUTCS OOJBIIMHCTBO LIBETKO-
BBIX PACTEHUU. )15l HUX XapaKTEpHBI:
HAJIMYUE JIBYX CeMsJI0JIeN; KOJIbIIe00-
Pa3HOE PacoIOKEHUE COCYAUCTBIX
My4YKOB B cTebJie; ceTyarasi HHHEpBa-
LS TUCTHEB; YUCIIO YaCTEW LIBETKA
OOBIYHO OBIBAE€T KPaTHO JIBYM, YEThI-
pem w rati. Hanmpumep: porosucrt-
HUK, [Ty3bIpYaTKa, JIOTUK, KyBIIMHKA,
KyObIIIKa, BOJSIHON OpeX, YPYTh.

Kiacc ogaononpHbie. K 01HOI0IBHBIM
OTHOCSITCS 3JIaKH, JTUJIEHHBIE U OPXH-
neu. It HUX XapaKkTepHbI: mapaieib-
Hasi ”THHEPBALIYs JTUCThEB U YUCJIO Yac-
TEH 1IBETKA, KPATHOE TPEM WJIU IIECTH;
HaJM4uue oHou cemsnonu. Hampumep:
TPOCTHUK, POro3, KaMbllll, 4acTyXa,
PAECT, CTPEJIONNCT, JI0/IEsl, TEJIOPE3,
BaJUIMCHEPHsI, OCOKa, PICKa, BOJIOKPAC.

apcTBo rpu6oB. CoyeTaroT NpU3HaKU
KAaK PaCTeHHUU (HETIOABUKHOCTh, BEP-
XYILLIEYHBIN POCT, HATMYUE KIETOYHBIX
CTEHOK U JIp.), TAK U AKUBOTHBIX (TeTe-
poTpodHBI TUI 0OMEHa, HATUINE XH-
TUHA, 00pa30BaHUE MOYEBUHBI U JIp.).
Csriuze 100 TBIC. BUIOB. BereraruBHoe
TEJO B BUJE TPUOHUIIbI, UK MULIETHUS
(32 UCKJIFOYEHUEM BHYTPUKIIETOUHBIX
napasuToB). PazmMHokaroTCs BereTa-
TUBHBIM, O€CIOJIBIM (CLIOpaMU) U TIOJIO-
BBIM IMyTeM. TpH OTAeNa: HACTOSIIUE
rpyObl, OOMULIETHI U CU3EBUKU. [1Th
KJIaCCOB HACTOSIIIUX IPUOOB: XUTPH-
JUOMMILIETHI, 3SMITOMHULETHI, ACKOMHIIE-
ThI, 0a3UAMOMULIETHI U HECOBEPIIECH-
HbIe. [ prOBl MUHEPAIM3YIOT PACTH-
TEJIbHbIE OCTATKH, MATOT€HHbBIE TPUOBI
BBI3BIBAIOT OOJIE3HU paCTEHUM, KUBOT-
HbIX U YesioBeka. Hanpumep, canponer-
HUS BBI3BIBAET OOJIE3HU PHIO U APYTUX
TUIPOOHOHTOB.
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LapcTBo :KUBOTHBIX. /{151 OpraHM3MOB, OTHOCUMBIX K )KUBOTHBIM, XapaKTEPHO
OTCYTCTBUE TBEPBIX KJIETOUHBIX 000J104€K U XJIopodusuia. OHU MUTAIOTCS ca-
MOCTOSITEJIbHO JIMO0 BEYT Mapa3uTHUECKUI 00pa3 KU3HHU.

IHoouapcmeo o0noK1€MOUHBIX, UTU
npocmeiiuiux. Opranu3m NpOCTEUIINX
COCTOMT W3 OJHOM KJIETKHM U KOJOHUHU
KJIeTOK. Pasmepsl o 24 MM 110 1 cm.
Pasmuoxenne nonosoe u 6ecrnonoe. CBo-
OOJHOXKUBYILIME U Mapa3uTUYeCcKue Qop-
MBI, JITuTeNnbHOE BpeMsl BCeX MPOCTEH-
IUX 00bEIUHSIIA B OJWH THII, B KOTOPBIH
0OBIYHO BKJTFOYAJIH 5 KJIACCOB (CapKOJI0-
BbIE, KTy TUKOHOCIIbI, CHOPOBUKH, UHPY-
30pUU ¥ KHUJOoCTopuaun). B HacTosIee
BpeMsI ITPOCTEUIIINX Yallle pacCMaTPUBAIOT
KaK MOJIIaPCTBO WJIK OT/ACIBLHOE [IapCTBO
¢ 7 THIaMU: aITMKOMIIIEKChI, MUKCOCIIO-
PUANH, MUKPOCTIOpUIUU, UH(Y30pHH, JTa-
OMPUHTYJIBI, aCIIETOCTIOPUINH U CapKOMa-
CcTUTO(OPHI, BKITIOYAIOIINE CAPKOJOBBIX
(ame0) u xrytukoHocteB. Okono 40 ToIC.
BUJIOB, IITUPOKO PAaCIPOCTPAHEHBI B KOH-
TUHEHTAJIbHBIX BOJAX.

Hoduapcmeo MHO20KTemounblX. JKUBOTHBIE OpraHu3MBbIl, TCJI0 KOTOPBIX COCTO-
HUT M3 MHOT'UX CIICHUAIIN3HUPOBAHHBIX KJICTOK, O6’BC,Z[I/IHCHHBIX B TKaHH W OpPIraHbl.

Tun 2yoxu. K 3ToMy TUIYy OTHOCSATCS KaK
MOPCKHE, TaK 1 MTPECHOBOIHBIE TYOKH —
HanOoJiee HU3KO OpraHW30BaHHbBIC U3
BCEX MHOT'OKJIETOYHBIX )KUBOTHBIX U BO
MHOTHX OTHOIIIEHHUSIX HATTIOMUHAIOIIIHE
KOJIOHUIO npocTenux. X Tteno npoHu-
3aHO OECUMCIIEHHBIMU TTOPaMHU, Yepe3 KO-
TOpBIE IIUPKYJIUPYET BOJIA, CITyKaIast
U1 TyOOK MCTOYHUKOM Tuii. Hampu-
Mep: Oansra. JyinHa KoinoHuu 10 1 m.

Tun xuweurononocmmuoie. JKuUBoTHbIE, 00-
JAAOLIUE PAIUAIBHON CUMMETPUEN 1
LEHTPAJILHOW IacTPOBACKYJIIPHOM I10JIO-
cTbt0. CTEHKa Tella COCTOUT U3 JBYX CJIOEB
KJIETOK; BO BHEIIIHEM CJIO€ JIEKAT CTPEKa-
TEJbHBIE KAIICYJIbl — HEMATOUUCTBI. PazMHoO-
YKEHHUE KaK NOJIOBOE, TAK U BETETATUBHOE
(mo4ykoBaHWEM), HapUMeEp ruapa. JnuHa ot
HECKOJBbKMX MUAJUIMMETPOB J0 3 CM.
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Tun nnockue yepsu. J1ns 3T0ro tu-
1a XapaKTEepHO YIUIOLIEHHOE TEJIO0
BBITSHYTOM WJIM OBaJIbHOU (DOPMBHI,
JIBYCTOPOHHSISI CAMMETPUS U TPU
cios kineTok. Meercs HacTosmas
LIEHTpaJIbHAsI HEPBHAsA CUCTEMA.
Hanpumep: miianapus. Jnvaa ot
HECKOJIBKAX MUJUTMMETPOB 10 He-
CKOJIbKMM CaHTHMETPOB.

Tun xpyenvie yepsu. OueHb OoblIas
rpynma, Jyis peacTaBuTes e xapak-
TEPHO BBHITSHYTOE ITUIUHIPUIECKOE
TEJIO C IBYyCTOPOHHEU CUMMETPHUEN;
napa3UTUPYIOT HA PACTEHUSIX U JKU-
BOTHBIX UJIM CBOOOJIHO >KHUBYT B MOY-
Be wiu Bozae. Hanpumep: 1) koio-
Bpatku (0,01-2,5 mMm), 2) BOJIOCATUKH
(HECKOJIBKO CAHTUMETPOB), 3) ract-
potpuxu (10 1,5 Mmm), HemMaTosI (10
HECKOJIbKMX MUJIJTUMETPOB).

T,

Tun mwanxu. MUKpOCKOITUYECKHUE
yepBeoOpa3Hble OPraHU3MBbl, OObIU-
HO MOpCKHe, 00pa3yoliye Koao-
HuM. O0NManal0T XapakTepHbIM Op-
raHOM JIJIsl CXBaThIBaHUS JO0BIYN —
n0¢podhopomM, KOTOPHIN MTPeACTaB-
asiet codoit U-o0pa3Hblil psj 1ry-
nasell, MOKPhIThIX PECHUUKAMHU.
Kononuu 1o 10-15 cm. Hanpumep:
IUIIOMAaTel1a, KpUCTaTesa.

Tun xonvuamule yepsu. CerMeHTUpo-
BaHHbIE yepBU. FIMEIOT X0po1o pas-
JMYUMYIO T'OJIOBY, UILEBAPUTEIIb-
HBIU TPAKT, BTOPUUHYIO MOJIOCTH TEJIa
Y (HEKOTOPBIE BUbI) HEPACUIICHEH-
Hble puAATKy. [InmeBapurenpHblii
TPaKT pa30OUT Ha CeLUATU3UPOBaH-
HBIE OTJIENbI. B mpecHbIX Bogax
OOBIYHBI [TPEJCTABUTEH KJIACCOB Ma-
JIOUIETUHKOBBIX YEPBEN U MHUSBOK,
peXkKe — MHOTOLLIETUHKOBBIE YEPBH.
Hanpumep: 1) Tpy60ouHUK, 2) JTOKHO-
KOHCKasl nusiBKa. JlJIMHa 10 HECKOJIb-

KHX CAHTUMETPOB.
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Tun unenucmonoeue. CEerMeHTUPO-
BaHHbIE )KUBOTHBIE C PacuICHEH-
HBIMU NPUJIATKAMU U TBEPJIBIM XU-
TUHOBBIM IIOKPOBOM; TE€JIO pa3jie-
JIEHO Ha T'OJIOBY, TPY/lb U OPIOIIKO.

Knacc pakooOpa3Hbie. OOBIUHO
OoOWTaIOT B BOJI€, UMEIOT JIBE MaPHI
AHTEHH U JIbIIIAT OPU MOMOILHU
*a0p. Hanpumep: uukion (1), mm-
TeHb (2), )xabpoHor (3), peuHoi
pak, OokoruiaB, nadHust, apTemMus,
PAKYIIKOBBIM PAyOK, BOJSTHOM OC-
JUK. [{;MHA OT 071e MULIMMeTpa
710 HECKOJIbKMX CAaHTUMETPOB.

Kinacc naykoo6pasnsie. Bapocibie
0coOU HE UMEIOT aHTEHH; MepBas
napa npuaaTKoOB OKaHYMBAETCS
KJICIIIaMU, BTOPasi CIYKHUT YelTto-
CTSAMH, & OCTaJIbHbIE YETHIPE CITY-
’Kat 11 Xoas0b! (rutaBanug). Ha-
npumep: 1) nayk-cepeOpsinka (10
1,8 cm), 2) BoasiHOM KJien (710 He-
CKOJIbKUX MUJUUIUMETPOB).

Knacc Hacekombie. Camasi KpynHas
rpynma >KMBOTHBIX, OOJIbIIIEH Ya-
CTBIO HA3EMHBIX. Y HUX UMEETCS
SICHO BBIpayK€HHAs TOJIOBA C Ye-
THIPbMS MMApaMH IPUAATKOB; K TPY-
IV IPUKPEIUIAETCS TPU Hapbl HOT U
OOBIYHO JIBE TIAphl KPBUIHEB; HA
OproIlIKe MPUATKOB HET; JBIIIAT
Tpaxessmu. HacekoMbIx aensaT Ha
24 oTpsiaa, U3 KOTOPBIX B KOHTHU-
HEHTAJIbHBIX BOJAX OOBIYHbI:

1) nonenkwu, 2) BECHSIHKH, 3) py-
YyelHUKH, 4) CTPEKO3bl, 5) KIIOMbI
(rpe0bisik, riaaapbliil, BOJASHONW CKOP-
MMOH Y MAaJIOYHUK, [1JIaBT, BOJIO-
MepKa), 6) )KYKU U 7) IBYKPBLIbIE
(Myxu, KOMaphbl, MOIIKH). [[nuHa
OT HECKOJIbKUX MUJUTUMETPOB J10
10 cm.

a
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Tun monnmocku. HecermenTupo-
BAHHBIE MATKOTEJBIE JKUBOTHBIE,
T€JI0 KOTOPBIX OOBIYHO MOKPHITO
PAKOBHHOW W HECET Ha OPIOIIHON
CTOPOHE HOTY, COCTOSIIIYIO U3 MBbI-
I€YHON TKaHW. Jlprmart npu 1o-
MOIILH 5ka0p, 3alMIIEHHBIX CKIIa-
KOH, 00pazyemoii CTeHKO Tena —
MaHTUel. B mpecHpIx Bogax 0ObIY-
HBI PEJCTABUTENH JIBYX KJIACCOB:
1) nBycTBOpUaTkie (IIapoBKa, 6e3-
3yOKa, TOpPOIIMHKA) U 2) OPIOXOHO-
rue (MpyAoBHK, KaTyllIKa, OUTH-
HUA). [InMHa OT HECKOJIBKUX MUJI-
JUMETPOB 10 15 cMm.

Tun xopoosuvle. JIByCTOPOHHE CHUM-
METPHUYHbIE KUBOTHBIC, UMEIOIIINE
BHYTPEHHHM OCEBOM CKEJIET, XKa-
OepHbI€ 1IETU, PACTIOJIOKEHHBIE B
00J1aCTH TJIOTKH (Y4acTO peryIupo-
BaHbI) U JOP3aJIbHYIO MOy HEPB-
HYIO TPYOKY.

B npecHbIx Bojax 0ObIYHBI MPE/I-
CTaBUTEJIN CIIETYIONMIUX KJIaCCOB:

1) KocTHBIE PHIOHI (IIIyKa, CHT,
oCeTp, OBIYOK, BbIOH, TOJIbSIH, €pIII,
OKYHb), 2) 3eMHOBOJIHbIE (JISTYIIIKA,
TPUTOH, cajamaHapa), 3) NPeCMbl-
Karomuecs (yx, rajatoka), 4) ITULBI
(valiku, yTKH, ATLIU, TYCH, JieOe-
1), 5) muekonuTaroriue (600p,
OHJIaTpa, BBIJIPa, BBIXYyXO0Jb, HOPKA,
HepIa).
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