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BBEJAEHUE

lipotnena paxa w8 uweTO Menuuunckol B nocaelHMe rogM
ApeBpaTUNAch B 06EGHONTOIWUECKYD, HR paspeueHue wOTOpOll BRmO-
yaeTcd Bech @pcesan cospewennofl HAYKUS [USUKM, XUuKE W GHO~
nOTUH, BATOMATHEN,

HawSonee BawHuw B OP0H MHOrONIAHOBON Hpotaene ABAIETCS
BHACHEHNG WEXaUNSMOB TPAHC[OpPMALMK HODUEIbHEX KIOTOX B 210«
KAUECTBOHHLE y IOCKONbKY OVCYTCTBHE WIM HenocTaTouHull oOwen
sHauull B OTO!l OGZACTH TOPUOSBHT PASPAGOTHY PALMOHBIbHEX, HAYWe
HO=OGOCHOBAHHEX NPUHIWIOS Tepanuu onyxonell, Jansya xpaline
CCNONHACTCS TEM, UTO OUYXOAW MOrYT BOSHURATL npe nelcvemu joie
TOpPOB, PEBRO OTAWNGUIMXCHA 00 CBOGE NpHPONe: XUMHIECHNX DONECTH
COMHX POBAMUHMX KIGCCOB, PARWAINN, BULYCOB, NIACTUACC B Teile

B cayuse iy MpOBaHMA BI0KAYCCTBEHHHX Onyxonell XuMENECe
KHMK RAHUEpOPeHaUM HAKOONEe BARHEM Mpe CTABIACTCS BLACHOHNE
MEXAHUANOB MPEBPANEHNT KAHIGPOTeHS B NPOLECCe BeTasoIusua B
QKTHBHOE MPOUSBONHOE, YCTAHOBACHHC KOMIOHEHTOR KIGTRHM, C HOTPOw
Pukn cnelMiiecky paamsonelicTeyer axkTubHull weTatoau? LaHUEpO=
IeHa , BLACHEHNE WEXSHUBMA OTOND BIAUMORC!'CTBMA, NPUBOLANENO B
KHOHEUHOM CUePe i MpePpraneHMn HOpMANbLHOM RIETEM B ONYXOLEBYWL,

Oc OPHSM HCTOUHNKOM MHOPMALNYN O PRBBUTHN POARUMN
peaxuuonHoll CnocofHOCTH ABNAETCA OCHAPYBEHWE AKTUBHEX XIMMNGUE=
CKHX NpO/yKTOBy B 0COGEHHOCTH, CBOGOIMEX pamuEancn, [loorouy
Opi aHanuse Tex peanuufl, KOTOPHe MOI'YT BOSHMEHYTH Npu Al
BUl KAHUEPOeHHMX DARTOPOB HA KIGTRH, HOOOXO/MMO HCHATH DOB=
UOSHOCTD OnNpeneneHs WsueHeHH! BO BPCMEHM OTUX 8XTHDHMX
NPONYKRTOB,

lipencranienus o6 yuacTun CBOGOAHEX PALUKANOB B HAHUCLON
rewese Tunu OTyCHOBNCHN TEOPETHMECKUUMM KOHUGMUMIME O KaHepo=-



renHol!l NOTEHWMN CBOGONMLY paNMKAN0B, KOPOPHE OCLUHO HNOLP
BECHUE BHOOKYD PEORLMOHHYW CHOCOOHOCTB, ¥ PAKVM OOpasoM, MOry?
OuTh VHHLHATOPOMY YIMWUECRMX WsMeHeHM! , NPUBOLAME ¥ MORUIHE=
saum waevor {( Haddow 1047 Oppemfez;me@ B ot ol
19553 Cupuun A.B, 19593 Hapeumufl P.E, 1963),

B macroamee Bpema TOURH SpeHMT 0 BOsMOEHON pomu csoboge
HHX PANMKANOB B NMPOLECCAX RAHUCLOPOHENA NPWIEPRMBAOPCS AR
weenenomavenell ( Boyland €. 19523 Oppenheimer 13- 19564
Swanyensd H.M,, Jlmuumaa A.0l., 1958y Popmn 0. 19603 Harman 9.
1962 u ap.).
B noipay ovoll runoTesH CBENETETBCTBYIT CHRELYGNE 06CTOATENBOT=
Bag ofHopyweHHe B [ESIINHEX KANUCPOPEHHEX aPenTax (redeunst
futd, HAVEHHOYIOIbHAA CMONE ¥ /p,.) BHCOUMX KOHUCHTpaUM! CBOGOL=
HUX PAlUKBNOBY OHCTIEPMMEHT2TLHC yCTIHOBICHHAR CHNOCOCHOCTS NOpew
X0ouTh B CBOGOQHOPEIMEATLHOE COCTOAHEE TAKMX KAHLEPOPCHHLX
coeuienul , KAk AMURHOABOCOE UHEHNS , 3pf=Oenanupen u npyrue
( Park HT 19503 Danvor £19513 ,’T,agaffa C. ed ol 1966 ,1967

Orate M. et ol 1269).

Ja nocnenuue 1Ba 1€CATUIETHA TLNO YOTGHOBIEHO y UTO ZUSHO=
ACATEILHOCTD OPraHMBMA HEPASPNBHO CHASAHA CONpEjleneHHNM
YPOBHEW CBOGO/HOPA MKSTBHEX peaxumull ¥ UTO cBOGORHNE PagMHAN
ABNAORCA HEOOXONMULMY W BEXKHUMY MHTEPUONNATAMY B npoTeRaHis
PORUX NPOLECCOR KAX TPAHOMOPT DACKTPOHOB, SKYMyLAMT SHEPIUM,
DerwenraviBrHOe M HEpEPUEHTATUBHOE OKHCICHNE IMUUIOB W AP

llooTouy ecrecrrenuny Guso npesnotosenue pasa GBTOLOB, UTO
HApymeHne, non AefioTsieM HAHUSPOrEHOD ,COAINOHAPHOMND PeEUMA
npofesanus CBOGOAHOPAIMEAIBHEX NPOUCCCOB B KAOFKAX WK [a8Bi-



THE NOBHY, PARKKAIHHEX peakuull, NMORET HIpPaTH CyNECTBEHIYD
poas B ROHUEPOTEHESe, O HSYUCHNe DTHUX MPOLECCOB NO2BOINT
NORYWNTH UEHHYD HHJOPMAIMIO © er0 MeXaHNSMAX.

B oroll oGnactu Gun punonxen uenull pAn UHPEPECHUX HCOLE=
nopenuits ( Commoner B. et al 1954, 1957, 1960, 1961p

9‘“@“{{7 I K, %%gaﬁm J /7t 1958y Bumueneann fohe
1957=19723 Tapycos B.He ¢ covp,1959=1972§ Howmmu /A0, ¢ covp.
1960-19724 Brennan /. et ol 1968y Uithayathd @y

Jennbeng T L. 1968y tilland JR., Kent MM
19663 Canpun A.lde c coan®, ,1966-19723 Cunopur E.ll, ¢ corp.
1967=19723 Pecsach J d ol 19713 JSwa nda

ot ol 1972 n npe)

B pesynpPate oTux [ato? Guu0 yCTAHOBISHO, UTO B NpPOLECCe
SNOKAUCCTHEHHONG [OCTa B THOHAX HAGNQIAYPCHA CYCCTBCHHLE KOw
THUECTBOHHUE VBMEHOHWA OHAOreHHHX CBOCOUHNX panuxancs, (IHARO
Epyr oTux natmogenufl eme He 0CTATOMHO WMPOR nud POr0, urolu
cienate oSofuenmud, a NpupoNa ¥ ponh HaGAORACMMX HoweneHMR
CBOGONHMX PANKKAROD NpH paKe IANEHa OF ACHOCTH ¥ Tpelye?
nanbHellNery WayucHnd,

Berencrsue atoro » /pHwofl padote Ouna nocTapieHa sanava
W3YUUTb TMHAMUKY HAMCHEHMI CBOGONHMX PALMHAN0B B MANUIHHBN-
pyomelics non zellcTeuen 3y,4-O0cHBnMpeHa nofxosnoll CoCTMHNTEIbw
HOl THOHM W B ONYXONM, 8 TAKEE B OpPraHe, HENOCPEICTBEHHO HE
SATPArMBAGNON BIOKAUECTBEHHHM NEPEePORICHWEN «~ NCUCHK U B €@
opranesnax (LKPOXOHIPHAX, MHKPOCOMAX, ANSOCOMAX) .

lipowe Toro, cTaBUIaCh PAKEe SANAYAE OUCHUTD HSMEHOHNE Gl
TUBROCTH NCPeRUCHOr) OXMCHEGHWH IUNNIOB, KOTOPEA nossonslna Ou



noayun?h onpeneneHHyo WHHOPMALMO O NpHpONe TeX MpOLecCOB,
roPopue 0GYCIOBNIMBANT NSMOHEHNE CBOCONHHX PRIMKAN0B NpPH XMilw
HECHOM HAHUEPOIEHESEe .

C uenniv BuACHEHWS BONPOCAE © POAM CBOGOHEX PAAUKANOB B
naToreHese xaHueporeHeae s [acoTe NpOBONMIOCH TAKEO KIYUEHNO
nellcTBud MHrHGHTOPE CBOGOIHOPAMEAILHEX NPOLECCOB ~ NPOMANe=
renzaTa,.



"aasa 1, WMTEPATYPHEF OB30P
§ 1. Coolor

B HACTOAUCe BpeMd MOEHO CUKTATDL TREpIO yCTAaHOBIEHH:M,
4?0 Coabli0e WMONO XHMINECHHX M CHOXMUNUCCHHX peaxuiil B Opra=
HUBME [POTEKaeT NpU YUaCTHH BANCHTHO=HEHACUUCHHEX WOREKYX
Wil UX OCHONKOB = CBOGO/HEX PANUEANOB, HOPOPUE COUEPEAT HEw
UETHOC YHCAO DNEKTPOHOB U HAXOMATCS B OUEKPPOHHO=BOBGYXNEH=
HOU cocPoAnNMs CBoGonHue ponuRany 00RajiNT, HAR NPABHIO,
BCEAONUTEAbHO BuCokoll peaxumomsoll cnocoGuocThi, Gmaronapd
Ucly OHM QXTUBHO BOTYNAKT D XEMNECKOe BsamuoseloTBue IpYr
C UpYroM WM ¢ HACLIEHHEMY nmm.'

B ommCINTeIbHUX PCORIMAX, CBASAHHEX C TPSHONOPPON SHCHw
TPOHOB B GUONOTMNECRMX CHCTENEX, BENyUyD polb urpaor Gomee
yCTOlNUBLE COMMXMOHHLEG HOHwPRIMKENH W WOHE YeTENIO0R Nepe-
wennoll pazerruoctn (Pe, Co, Mo, MI), uacro ofpasyume
MPOYHLEG KOWWICHCH ¢ OeARduN U JMIOWIAMY BHYTPURIETOWHEX
CPRYETYPe

Npencronenne of yuacTun CBOGONHEX PAIMEANOE B DOpUEH=
TATUBHUX Npoueccax snepsue GuI0 BUCEASAHO MMXBONNCOM
( Michaelis 4. 1929, Mickaelis < ,1951), core
NACHO KOTOPOMY ORHUCAWPOILHNE MPOUECCH, B ROPOPUX HOHEUHul
NPOAYKT nNOaywae®cs M3 CcyScepa®a nyved OTpuBA JABYX QPOMOD
BOACPONS WM IBYX DICHTPOHOB, NPOTEKANT YCPEd NPOMEEYTOYHOS
ofpusoBaHNe MOH=paNUiancB, [lpeitowensas Muxasaucou Cxeus
CTYNeHuaToOro ORMCIeHNUS Cayeu? TeoperTuwuecnofl ocuosoll nng



OOBACHEHNA CROCONHOPALKKARBHEY COCTOSHNN JOPMEHTATUBHO BRTHDw
HEX CHCTOM,
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MMApoxXuHOH  HOWSPHIPO= PAjMKeN  HWOH=  XWHOH

Craduapaoll jopwoll apageres ue wellvpanbHull COMHXMHOH, @
OTPUUATEIbHO SApPARCHHLE HOHwpaIHEAlN .

CemMmenHoHHE® HOH=-PANMKALE [(ONEHN 06481a%b SHAUNTEABHO
Gonpums BpeMeHoMM =MSHH, Coubwoil craduasHocTsd (88 cueP
ACNOKANUSALNY DICKTLOHOD B ApoMATHNECHOW Anpe W Szaronaps
HAAVNUO ONMHBROBHYX SAPANOS, NPENSTCTBYOIMX pexouCHHALMM)
uey waBeCTHHE HellPpasbHue OpraHNueCKHe CBOSONHHE pPANMKBNN,
OTRVMBIHECH DLCOKDI! GRTUBHOCTDID,

l'mioresa Muxasaucs NOCKYENAS TONUHOM K PasBHTHND Npel-
crapnenul! 0 cpoGO/HOPA MEAIBHEYX MOXDHHSMAX OKHCINTEILHO=BOO=
CTAHOBNTENbHEX DepuUeHTATHBHEX pearimil,

Omiaxo MMpOROE ¥ (LI0OTBOPHOE WCCHENOBAHMe CBOGOMMLX
panuMEeanos B GHONOrMUOCKUX CHCTOMAX HAUANOCH TMIR NOCAEe O



Kpurug E,l,3enollckiu 3 1944 r. ¥eTOR8 SASRTPOHHOND M8pEUAT-
HWPHOrO peacuanca (JIP)e C nowoapo werona OIP uenocpeneeTnens
HO yrenoch HadmonaTS CROGOMHNE DAIMEGNN COMMXHHOHHONG THNG
B [asnmuuEx GHOTOrNNeCHEX OGBLERTEX.

B padovax ( Commoner 3. et al 1954y Blois .
1955, Buowenponnn HeA,, Hanuancon A.9,, 1957 Hawesw 1,0,
¢ corps 19603 Commoner 5. 1961y Ingram J.
1963, Hanuanoon A.0, ¢ 00aBY,, 19653 Swanysas LM, ¢ COTPe,y
1960-19733 Honowmiiyena V,H, ¢ coapr,, 19603 Honouulinesa M.K,
19663 (. lliam Q. 1770 u 1ps) s NOKAS3AHO, UTO CUT™
nany 3P cpofomuEx pAnMKANOD HOGHOABOTCHA B COMEX [aAIHWHEX
O0bERTEX WUBOTHOMO i [GOTHTGIBHONY NPOUCXORLEGHHA. CUPHONL B
pesmmtax ofsenvax Gunu Gamske Apyr & Apyry no mupuHe ¥ Jopue
AUHEN W npeneTaBnanu coGoll wecxonbko acHumeT ML CHHPAET C
noaymupunoll 14=20 OpeTen 114 BIAKHEX ¥ S8MOPOSCHHUX PRAHel
U g=pasropomu, GumBxuM B me&mm.
oga,™ 200023)0

Yee » nepeux pacovax Howwowepa ( ( ommonez A. gl
1954) Guno noxesano, YPO KOHLEHPPAUNS CBOCONMNX pPALMIAIOD
B0 BCEX Guolorpueciux OUBOKTAX, HAXONUBUMXCH B MONGHT SaM0=
paEuBannd nepen auojunusayvel B COCTOIHBE ARPUBHOI =UBHO=
amwn.mmnnpamlﬁ"-w'ehﬁw
HEX pAAUKeNOB HA 1 PPaME CYXOPO BECE,

lipennonerances, yT0 COrESCHO NpeiCPABRCHNAN MoBommes,
B KIOPHAX B CBOCOAHOPAAMHAZLHOE COCTOSHHE MOIYT (IPOXOINTD
FaBIINHEE CHOIOIWUECKN BaHUE COeIVHEHHA XVHOMIHO! UpPHpPONH,
JelicTBUTE 'bHO, NPY HE)EPMEHTATHUBHON OXMCICHUN = BOCCTEHOD=
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ASHHN PAIA CHONOIMUCCKH BOEHHX XPHOWIHAMX coe uHeHN! ) ABIRO-
WMXCR, KX (PEBKHIO, NPOCTETHUEOKUMYU Ipyanauy wiE xojexvopa-
Wl PepueHTon CHONOMMUCCHOTO OKMCHGHMA, PAKNX KAE (EABMEE
( Becnent H. 1956, Commoner B et al 19583
Eﬁzem‘gezj a 1987 /77/(15’5’207 - 1966) o xo®HaMY
Owllllllmf(( AAdams M 1988y Blocs 4
f%aés,rzj &Y 1960) , acropOunosas xueiora (o{ajé?é’m”—f? ¢
1964), muwasm £ ( Jooodduo C. 1964), Suno ofuapymes
0y UTO OTH CONMHEHNS TEIRO NOPEXOAAT B CHOCORHOPAIMKAMY-
mmcmmmnmcmmonpﬁ
TepHoll 14 KOKAOrO COENNHEHUA CROPXPOH:Of crpyxeypoli (CIC),
Cnofonmie pa/MA8iN COMUXMHOHHOTO THDA ABIFOPCS npotie-
WYROUHEM TPONYHTAMN OKUCARTOUBLHO-BOCCTAHOBUTEIBHLX NPOLEC=
COBy MIPOTORANNEIX B [GSTWUHHX YOCTS? KACPEH (usroxonnpuax ,
Anpax, umKpocowax, nusocoMax), B wemnoll ue ovmx cyGuievoue
HuX CTpyRTYyp HaGmomawrcs curuems P cooGonuex pamguzanos,
970 96T OCHOBOHUE NOTAIATH, uPO cBoGoRHOpa AL HEN CHrHAA
3Py permorTpupyemull 5 uesux mieTsax, aBateven cynepnoskumel
CHIIBNOB 07 PASINWUHEX CYJuIePOUHLX EOMIOHOHTOB,
Hceonenosaumauy ua BramHEx fipenaparax GHIO NOKASAHO,
m&oauw%mmmmumm“m
wrvoxornpui (Bpuesckas O,H,, Hewmuu 1,01,, 19663 Bpsepoxas
Oufley ¢ coanr,, 1967), B anpax ofHapyzeno 1,57 cpoGonmux pamme
48708, 9 B INTOUNASME CBOGONHNE PANMEANN BOOGHE He CMAN OG-
Hapywetsi, llocnentee, no wHeHmo anToOpOB, WORET SuTH oGycnone
mmmmuemmmmnwom

mwm.mwnpwmm
wana AP,



Brepsue cpofonHOpanUxanbHEe COCTOMHUA B UITOXOHAPUIX
Gunn usyuens Kowmowepow ( Holloclern 7., Commoner B.
1960), A HecxoubxO panee wMu Oun wayueH umponuil cnexwp
ORUCAUTE 1bHO=-BOCCTA HOBUTCIbHEX (epueHTOR, NosBoRuBUKE C/e=
naTh BEBON O TOM, YTO0 BCEe JEPMEHTHBHEE MPOUECCH OKUCICHMS
GuocyGeTpaToB WiyT B 1BE MOCHELOBATENbHHE ONHOBINCKTPOHHLE
cTanuE M CONpOBORLAWTCA o0pasODaHNeN CBOGON OpANHRANbHOPD
mvepwenmare ( Commoner 5., Hollochen 7. 1960).
ABTOpH HCCHENOBANM [E8INGHEE [EPMECHTH, NPOCTETHYCCKEMM DLyl
MaMy KOPOPHX Cuny jNSBUHOBWE NPOMIBORHEE, U NOKASANH, YTO
curtan [P cBoCONHLX PaMKAN0E BOSHHUERAET TOILKO NpPH NpPOTe=
wanumM jepwenvtartupnoll peaxuun, HeGmonaeune B pasnWuHEX fep=
LEHPOTUBHUX CHCTeMax cursaas 3P, Ta8 ®e xax ¥ COOTRETCTHYD-
MHe CHrHANW B THAHEX ¥ MWTOXOHIPWAX, NpercTesndan cobof
cunraery ¢ ¢ =jaxvopow, Gamskum K g =pasropy cpolonHOrO
enexvpora u nonymupunoll 10-18 speren. lo wwewun asTopoB, MX
BOSHHKHODCHUE O0yCIOBNEHO OO[asoBaHWEN KOulIeRca cyGerpawe
Pepuen®, » XOTOPOM HeCHApeHHull SACHTPOH NPUHA/TCEUT KOMMIAGK=
Cy B uenow, OhHM OpMuAR K BUBOLY, UTO ONHWM WS OCHOBHHX WO-
TOUHHEOB CBOGOAMUX [AJMKANOD B WTOXOHIPUAX ABLAOYCS (UADK
HocOonepEanue JepuetiTh.

lioagnee panow avropos (Bpwesckas 0., ¢ coasr., 19663
Bmowenfensst loAe ¢ coant., 19663 Pyyre 3., ¢ coasr,, 1966)
BCCIe/10B8HA 33BUCHNOCTD WHTEHCUBHOCTH curuana 3P 0T cocTosd=
Bt NuXaTerbHOK USNH B MSONMPOBAHHEX MUTOXOHIPWAX, Kk npw

KoMHaTHO! TewnepaType, Tax W npw Teultepatype ®MIKOro asova
B MMPOXOHIDUAX pEPUCTPEDOBANYN CHOIXE ACHMMETDINHLI CUNPIOT-
Hsl! cursan o 3¢mpoum 2¢ lnTeHcUBHOCTD CHIHANG
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BHPOKTHUX MUTOXOHIpWI Gusa pasua 2.10"-16 - Balom Hew
CHapeHHEX SNCKTPOHOB HE IPaNM CyXOro peca, VHTEHCUBHOCTD
CHPHANA Onpeeassach COCTOAHHEM THXAPENIbHO! UETH ¥ COOPRETw
CTBOBANA KOHUEHTLALMN MOAYBOCCTEHOBIGHHNX (OPM BRTHBHHX
LeHTPOB QuxATenbHO! Uenu wLTOXOHIPH! b MOMeHT SaMOPSEUDa-
Hilfe

liHorye wecaenoBaTeNM CUNTANT OCHOLHEM UCTOUHUKOM CBO=
ComHux panuKeaos B GHOTOPMMECHHX CHCTEMAX COMUXNHOHHOE COC=
roaune juasonporeuscs (Ml) (Bpmemcwas O.lley 1968), Buno no=
K858H0y YTO KOHUEHTpAUNA CBOGONHEX PAiMEENOB B [2ARUYHEX
THAHAX CUBOTHEX S3BHCUT OF CONEPEAHNA B HMX wHTOXOHIpuil, ¢
onwoll cropous, u conepmanus Il, ¢ apyroifi, Caenyer orueruss,
ur0 Tl NpUHMMBEeT YYBCTHE HE TOIbKO B OKHCAWTOILHO=BOCCTANHOw
BUTEIbHEX POOKUMAX, HAYUMX B MHTOXOHIPUAX, HO ABISETCH KO
PoRTOpON WHOMMX ORHCIUTC/THHEX (EPUEHTOB, MOXAIKIOBAHHEX
BHie unTOXoHApuil,

B neaselime Suno nokasaHo, uTo cymecTsemHull BRIAn B
cBOOO/HOpa KA IbHEl 1OTEHUMAN KAETKH WOIY? BHOCHTH TAKE®
CCMMXUHOHHEE COC! OAHKE KODHSMMA 910 H POACTBEHHEX eMy
00 oTpyeType u cbofiersam coenusennii, Dumo yoranosneno (Hane
WAHCOH Ae3e C COBT., 19654 Pallxwen /,M,, 19673 Uyuaxos B.l,,
1969) , uro cpofonuue paiMKemn, HAGHONAGUEE B GHOIOIUYCCKUX
CHCTeMax B SHUUNTENbHO! CTeneHd o0yC ICBICHH CEMUXUHOHHLMM
cocroduuaun K9 ©» wiroxowipuax, B Hacrosuee npewt HsBecT=
HO, uP0 K § aAbasercd OnHMM WS HAWTONEE BANHEX YYACTHUKOB
SieRTPoHHO=TaKcnopTHON Uenu wuToxoH:pull, npuNen ero couepe
€3HHE SHAUNTEIbLHO NPEBWIBET COLePEAHNE /([YIHX SNCKTPOHHX

nepeHocunoB (LuroXponos, (IABONPOTEHHOB) .
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B uuTOXOHIPHAX, B CBASH C HENPEPUBHEM NEPEHOCOM BACHw
TPOHOB N0 nrxATEeNbHON nenu, MseeT WeCTO NOCTOAHHOE 00paagw
BaHWEe CCMUXMBOHHHX CBOGOIHHX DAIMK3N0B BCACICTBHE BOCCTAHOB=
NGHHA XHHOHHEX DOPM INXOTEIbHHX NeLCHOCUNKOB W ORMCNeHHA MX
PHIPOXKHOHHEX (OPM My ORHOBPEMEHHO C STHM, NPOMCXOLUT HOUES=
HOBEHNe CBOGOIHEX paUMKANOB BCNEACTBHE UX BOCCTOHOBICHMA N0
PUIPOXKUHOHOB ¥ OKMCHEHHA 10 XWHOHOB, Tawwm ofpasoM, cymeeT=
ByeT hemuil cTaumonapusil yposens cpofonHux pammkancs, ROTOpsf,
MO“BUIHMOMY » SBBUCKT OF (YHEUMOHANBHOPO COCTOAHMA OpraHHIMNE,

B peGorax Bpmescuoll O.H, ¢ coapr, (1969) Guno NOKB3AHO ,
UTO LOBOIBHO SHAuUMTENbHNI BETAN B CBOGONHOPANMEATLEUR CuPe
HAJ UWPOXOHApUIl MOrYT BHOCHTD NPOLECCH, CBASAHHEE C BRICYMy=
niupel sneprum, Curnan 9P (OCHOPUINPYOMX MIPOXOHIPHA OmEw~
SNBANCA NpHOIMAKTEILHO B 2 pasa Goablie CUrHana sHejoclopune
FYQx uuTOXOHIpuU,

AHanue pacCMOTpPeHHHX Bume Fo0oT NOKASUBAET, YTO OCHOB=
HEl ICTOUHNEOY BOSHHKHOBEHMA CBOCOMHNYX PANMKANOE B El1eTHe
(Gonee 60%) apnmoves juanunoBwe fepwensy u K,9 suroxomp
PHil ¥ MpoUECCH, CBASAHMNE C HAKOMICHHEN oHeprus, oxanusaums

# ponb octanbimx 30=-407 ceofonmux panuxanos UsyueHs eme
OuEHb MOHO,

OSuapyweno, uro anaumvessHul BERAN B CymuwepHEi Curuam
CBOGONHEX panHEANOB RAGTHH BHOCAT UHKPOCOMIy XOTH UCTKHE HOw
AMYECTHOHHEE 10XASATEILCTBE [0 STOMy BONIpOCY OTCYTCTBYHT,
Hax uspecrno, p MHKPOCOMBX , TAK ®e KK M MUTOXOHAPUAX y iy Hitw
HUOHKERYeT CTPYRTYPHO=OPPAHKIOBAHNAT NHXATEIbHAS eflb y
ROTopad ofzanaer enocofHoCcTeD ETUBHLOBETD BOCCPAHOBICHHE
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MON@XYNH RWCTOPOSE TARMM 0ULAS0M, UTO NEA2eT BOSMORHEM =
PORCHIMDOBEHNE PABNHUYHEX HeMOAApHuX coenunenmll (Macmona I'gll, 4
Pafixuan T.M,, Crynados B,ll,, 1969), Vs BemecTs, noTeHUaILEO
CRoCOoOHEX K pajuKanoo0pasoBaHiiy B MUKPOCOMEX HOlnoms
u jnasonpoTenn. [lo-BunimioMy, ceofonHopannkansiull CHIHAN
VHKPOCOM HACTINHO OCycioBAeH (MaDMHOBLMY CeMMXMHOMSMH, D T0
®e Bpemd, B paforax Pailxwana u coen?, (Pafixman T.k,, Amsaes
Bellsy 1971) Ounm nodyueHs NaHHWE, yK83HBANME HA BOBMOEHOCTS
CynecTHOBEHRA pyrux nyTe! o6pasobauud CBOGOAHEX PEIMESI0B D
uMKpocowax, B onuTex aTHX ApYOpLOB MHTAKTHHE MUKPOCOME NEYeHH
KPEC B @H89POOHLEX yCIOBMAX XAPAKTEPHSOBANNCH HUSKHM CONGPEa™
HUEW CBOGOMHEX PANMMKANOB, ONHAKO MX HOHUCHTPAL BOBpacrana
OP¥ BOPHPOBAHNH MERPOCOM MOGKYIAPHEM KECIOPOLOM B NPHCYTCT=
BUK WHEPOCOMEIBLHOMO /10HOPA Bnexypouop HA/lI=H, Ypeamueuue
HOHUEHTPALME CBOCOHEX PATMRANOD NEM AOpPaLUE UHEPOCOM aBTO=
Pl CRASHBAKT ¢ HEMOCPENCTBEHHLM BSAMMONECTBUEN KNHCIOPOSA
umkﬁocmﬂmmﬂmmmm
HORMCNIOPHEX OCPATHOB JeaxoBoll wacTH uuroxpoMa, /lad oﬁpnm-
HHA PAKIX CBOCONHOPANMEANBHLX JOPN SBTOLH CUMTALT e OOXOLY~
NEM NEpexo] KHCIOPOAA B NEePORCHILHHE WIN FHAPOECHIBHNG pa e
Hald, HOTOPHe XAPAKTOPMBYOTCH SHAUCHMIMY J=tanvopa 2,007 -
=29008, Taxue pajnusens Suau oSwapymens B pane JepueHTETHBHUX
cmeven ( 1cllson R. of ol 19g9y,

Taxuw oSpasom, us sunenpubene:uux NaHHEX ciaexnye?, uTO

CBOCONHE PANMKANH WOIYT BOSHUKATS NpW fyuzusoHEpOBa HIY
CTPYETY PHOOPIOHNB0BAHNEY DEPUOHTHUX CHCTEN (nanpmsep, 5 upe



o 13

TOXOHAPUAX U MUEPOCOMEX) W B APYPHX HEDOPUEHTATIDHEX OHHCANe
TETbHO BOCCTA!OBUTETIbHEX POAKINAN,

Kpowe TOro, Gune yCTaHOBAEHO, UTO CymeCTByeT NpaMas
CBASh MOWLy KouUenTpaume! CBOOORHOPAAMHANBHLX HHPEpUE/NUG=
TOB b CuCTeME M ce merafonmueckoll ARTUDHOCTBI, 1Bk, B paw
dorax ( Commonea P ot af 19543 Homernaum 3.0l.,
19623 Hmcmusum Eolley 19699 Wy a wd S, 1967), Gume
NoKAsaH0, Y90 BCE SRTHBHO UpOAWpEepUryOMHe XRETRH, 0618180
I{e NOBHIEHHEN YPOBHEM OCMeHHHX NpPOUECCOB, WMEOAK, KER NPa-
BRI0, ¥ Oonee wnrencupuull cursan OlP cpobonHuy PAIMKRNOB,

llow=nuAKMOMYy , BCE BHICCHKA3AHHOE MOWHO OTHECTH K OBOGOI=
HEN [ANMEBNAM, ABNTONMMCA HENOCPEeNCTBOHHEME yYaCTHHKAMY
CTPYHTYPHOOPIOHWSOBAHHEX (EPUMEHTHHX CUCTeM, OTH cpoGomime
pajumany Sonee CTabuibHEe W XOPOmO PerBCTLUPYOPCH C NOMONMD
uevona NP,

Gonee AKTUBHEE M KOPOTKORMBYIME PANMRANN TPYAHO W, HAR
CUNTAeTON, HEBOSMORHO MayuaTh werTonom OlP, O6wuwo nua sPux
uenef uemonbayw? ApyrHe MePOAM (KOCBEHHNE CUOXUMHUECKUNE We-
TOMH, XeUMIDMUHECUSHIN, Noadporpajim), K umucay naubonee
PAcTLOCTPAHEHHMX NPOLIECCOB, B XOTOPHX OUpASYOTCHS TAKNE OR-
TUBHLE PANUKANE, OTHOCATCH OPOUCCCH NELEeRUCHOND ORMCIGHHA

NUMH0D B RNOTHAX,



B nacroauee BpeMd IOCTATOUHO YETHO YCTBHOBAEHO, YTO
npouecc ofpasoBanmd nepexuce!! NTENWIOB B KAETHAX IMEST
uemroft, ceoGonnopanuiansill vexanusu, COrIECHO COBPEMEHNEY
AperCTARNCHNIM, ITOT MPOUECC NOSET HEUATHOA JUID B POM
cayuwae, ecaM B CUCTEME NOABATCA OKTUBHEE CBOCONHNE panuKG-=
ke

lipmsepon peasuui, npobonduell & NOABICHUD PAAMEBNOB,
UOWET CAYSHTD ORUCICHWE HOHOB NPYXBANCHTHOPD EENSHA MONC=

RyadpHs xpenoponos (Brammmpos UsA., Apuancs A.l., 1972).
Fe+++ Qg " /—{f‘__,Fef-*f,f. H 02.

Peaiums panuxana HO, ¢ wosexynof wMpHON KHCIOTH NPHBOMMY
& 00pasopeHMo panukens msmmme K 3
HOZ' + RH— H,0, + R’

C orux peexuuil nauusaerca en+ofl MpOUECC OKKCICHUD
AUNUNOB, NODTOMY BT CTAAMA HASUBAETCH CTanMell WHWMPOBA=
Hisl tenu, B npucyTeTBMM KuCTOpoNa pamusams R coenuEe
orcs ¢ wonexyaoll O,y ofpasyd womull pamukan k’%’ = [EpPeRuc=
uull ranuzen,

R+ 0, — RO,

llepexucull panu«an B CBOW OYEpESb MOXET BCTYNMTH B po-
a0 ¢ voboll wonexysofl wewacuuenwofl mMpHO! KUCIOTH, B pee
gynprate uero ofpasyeTed IrUnpONCPERNCh ! BHOBL NOABAALTCS
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panusan K
RUy + RH — ROOH + R’ (p'““:.,: —
Paccugrpusaeuas KapPUHa XApaxTepUSyeT (el0¢ OHWCReHNe
C HepaSBeTBAMCUMMKCH Hendun, D npuCyTOTBUN METANI0D NepeueH-
#ofl BameHTHOCTH (HANpPHMEp WOHOB ABYXBRJICHTHOMO Eenesa) Upo=
HCXONNT pastoEeHMe ruuponepexucell, oGpasoBaBUMXCS B PESylbe
rave yenwoli peaxuyms

ROOH + Fe" " — RO+ OH ¢ Fe**"

Ofpesysupecs npu ooy pagukans <O  WHRUNpYOT HOBNE LN
ouucaenus, [poUecc oxuCHCHMS paSBUBAETCA B STOM CAyuSe 0O
©exa MeMy UemHux pesxill ¢ BUpORNEOHHLM pasBeTBACHNOM uenell,
B aocrarouno Soasmow uucae padow ( Siexil J- 9.,
Qrdenson A.G1960y Wills €0, Wilkinson Q. €.1967)
GHI0 NOKASAHO, UTO B PAGNHNHEX TREHAX B NPOUECCe WeTASOaNd-
uA, MPOMCXOANT NEPeRMCHOe OXMCACHWe NUMMIOP (Npexue BCero,
HeHaCHIeHHHX) , Hazomnenme neperuce!! IMMMROP oGHapyBeHO B
ANPAX, MUTOXOHIPHAX, MMKPOCOMAX ¥ nMsocoMax ( Sawant PZ.
Shibtho S 19633 W:;%éf,nj Z. &. 1965%
Tappe { 119654 Koaaow Oulle ¥ coPps1971), Oauaxo ckopooTs
IpoUeccoB NepeOKMCICHUT NMNKIOE ¥ KONWYECTBO O0pasywIMXCH
nepexucell B oTUX OPraHEANaX HEONWHAKOBH.
Vayuenue (EPEKHCHOrO OKUCNCHMT B GHONOIUYECKMX CHCTE=
MEX [epBOHAYANBHO NMPOBOLMAOCH B OCHOBHOM C BCNONL30BAHMEN
ronoreHaToR tiaxell, 8 nosnHee - cycnessuell cyCxneTOUHHX
YACTMR WMTOXOHIpUI, MUEPOCOM M IWSOCOM,

Visyue:ne NeperuCHOM® OXMCICHHS B ITMNNIAX MHPOXOHIPUD
NOCBANEHO 10BOTBHO WHOPO padow ( (ewnfeim ¥ o o/ 19623
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Oﬁ‘o&njﬁd Q. etal19658 (7{£O€€,ﬂj L. 19603
Hunter ?ff., Scott A.) 1964) e

(lpn NoyYeHAR NEDAINCHOrO ORNCACHNRA JIIMTNOB B MEMCPABAX
rEPoRoNIDEl, NEepMt OPancy Cuso NOYUOHNG NIMIMES Ba 0POP
MpONBeOC 1aBHOr0 pOSa CoeMEHOMIly oNeHnh OropO HYICHIIOND,
UPO NEoNoe YOIMICHRE NANONLCINS Nepermsel! Moue? GuTh BUBBAHO
nodannennes conel! nEyXBANGRPHONO naesa, acropémnopol
nofy 1 coenmHennil, couEPEANN CYABPWIPMBANS PDYNI, HAMPR
MeD, IMOTenHa N PAyTaTIOA,.

B padovax Xauwepa B 6o®ps ( Huntir 9.6 of of  1969)
Isyyanoos REpoTnna ofpasonamay THR-Arenpinm NPOAYRYOD NOGHE
JO0aDAGUS IBYXBAJCHTHONO 264884 1 MITOXOIAPNM:, [uio Now
BASANO, YTO OGDABOBAMNE NPORYRPOD HODEBONOND ORIDJICHNS
npoNCxOIMY HO 6pasy, 4 © samepEnoll, HPHYSN LINYOBHOCED
HTOr0 JATOHTHONO NOPHOJA YBOAINEBRAMNCH ¢ yDOMIYRIIA ROfle
HONTDALEE OCARNCHHONO 2OIE8A,

¢ HONONbSODANNAY METON XOMIENMIHOOUSHU DANON ODTO-
pop (Buamuspon DeAs ¢ COaBT., 1969§ Baaymwpos Delda, Cyo=
non0 Tebe, Quenep B,H,, Yepemonnn S,ll,, 19693 Cycaora TeB,
B coan?., L969) duno NMpoBEAGHO BOCJIONODAMME RUHOPHRE DOPOw-
KUGHONO ORIGUOHNA JANANOD B CYONEuSEn MEPOXOGUIDAIl, B EOPO-
poil nofapeh GO NHYXDANORPHOPO Eonena. ORIBANOCH, HTO
MEOPNIt) DASDIPAS NPONECCOD MCPAINOHOr0 ORIGNCHAST B X0l
JRBHOCUCIIAR ORI COrbmoll CHOBHOOPHD, [{[HDAS Xl
JANCCUCIEN MUCCY DI YSACTIOD, 0COTBETOTYIER pAQNIY=
HIp OPQP DASDIVES CROYCUnA, OPH OPON OpoNOIEA ORPAROe
AN BOUCHeHIS RONUSHPDAEE CBOCONIME DANNRAJOB B CHCPAIE,
ROPODHE CONDAUENY O HSUCHEMAT HOWGAPDAWE I'e”’, Horw
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JA ©e4080 B CUCTENC NEPEXOAN0 B ORHGICHHYD (Opity, BPOIEOs
RARoCHNS nepemncell nperpananese, 4 Cpevelle 00NAGIINOCH .
Pasmvie oBOYSHNS NDOUCEOUMIO TANEE B YOJOMUTI, Offw
PIRIBUNE AT OIHONY TBHODO Mmua. ape ovoye-

ovpun JITA, B usovonuyeonroll unrydasonnol
mcmmmmmam“ Fe By
(Runmpon NeAe, fMenopa 040, , Yepamonna 3,01,, 19663
Brogunmpon Dy4s, Jusopa O.0,, 1969), Anvopu ovax pacor
CUnTanP?, YTO CBOYGHNE LBPOXCHADA! 0JYOJNOBECHO CBOCORHLNGI
DA, ONISANINIM ¢ 0SDABOBAMNGY MEPORECE JMIILIJIOB,
ROPODOE TATAMIBEDJOPCS HOHNE BONEHA, NNEIYGH OFO CBOYCHNE,
o sHOW® B o0pasoPalme nepemmoell, NPOPOKADS B YONOHLM, B
AEROPODHN OPHO OHAMX ONPNMUBHUR JUT ORICANPAIBNONO (00j0-
Jmpopalsg, Odpasynunes: fopemnon GuoTpo Dasetnane Ho0J0MmI-
DODAMANG H YIHEPAD? [HKOMEC,

(RA8ano0s, YFO G0N MEPORGHADED HHRYGHDOBATE B NDHe-
CYTOTREN (QIOPO PANA Beneo?s 1) socorvamomrancd mna age
nopdiIGBOl RNGAOPH, (RNOTOANA B BOCCTANGBICHNOrO IAyPQTNRA
( Hunter 96 of af 1968 Yortney SP, Lynn W.S
19643 /Meknight RC., Hunter ¢ 1966), 2) "raorpos-
X" DONECTB, Tele ooemnm emma KCv, KXO,

JORITICRODIYIA [ ADYTEX ( Hanstein W. ‘?J /-/af%f/ U/’
19704 Honle(jﬂ j‘) Hanstein W.9. 1970), ROPOPUS NDIDORIP
D MOMGPANAE R OO atNensn IEPOOSHUX I 9ACHTPOCTATIYCONNR
opmeel ( Hanstein W9 of ol  1970), des noSapneHas
LO08a, COPASOMIMIO JUNIIHEK NepPeHBOe! MOLET DEBKO YOO
NETBOST,




lHonygoniue JARMUEe B KAROI-PO HMEDE NOSBOLAIT NPEICTa-
BUTE OO0MYD GXEMY NPMIECCOB, MPIBOTANMX R NOPERMGHOLY OHNO-
NN JHNLOB B MIPOXOMIDINK . CHO/OBHE KODINEOTHA
conermamens B apenapare (o B wWETRe), BOCCTAMANIUBAVIGS
no F*', Jiamee pomynaoe B omly De DANRANPCHOMEDYD
OHE GEOTEMY CHOPAMA ofpamHOro owememis < g fe'
£ onovema DAsAORGHNS IRNDONCpaRoe! JmTnon # DASDOTHABHIS
uenoll onuonenms (Bmapymmpon Oyde, Apuaron AJdle, 1972),

lleperwonoe orneseme mm NPOTERAOT 1 B HSUBDANE
nmwnmmmnmwm-
noB, Cyterpavol mun movopux caymar HE, sxommmie » cooran
JootomIunon HeMGPaN DHIURSIIMYECRAO  DeTUIymER
.(. Hochetein P. o ol 19@,. Y sten Z of ol
1968),

(e 1o DPUX CUCTE! HE TBARTOT CHOPIUECHG! NDREAJ-
JERNOCTHO LAMIDAN MURDOOOM, B HAYOCTHE LOTOWMING ORCRTHOw
1op B Hell NONATBLSYEPCS AORODGIHOBAN REQMOPA I HOHM HENESAs
Bropasn ouofena XapantepHa Jyia MEEpogol I [OHODOM DIGRTDO
HOB B HOl AERANETCS BOCGTAHODIGHH

B pasore Amwmﬁ I'eAy (I971) Guno nomsano, wro
npR ofGpadoRne LERPOGON PIENCLHON OPH XDC CUOTGM JEUIONODO-
ORNQACHAR BENYT 0cOa Now-pasHoMys anMbROCTs AN, sanimgite
MOPO NEepeorNCNOHIs yue wepes O wumiye m:yﬂmu € PPUOINoN
Ofl BAMICH NOWH 10 HyAS, § TO BPEMA, HAR ONOPOCTH [OIC 00w
JeiLyl B a0ROPOAT-3anueHLol CLOPENE OCTABANACH HENBMCHLOU e

mamm(%%y H-&, + /??c:CaJ P B, 10683
Widls ¢ 9. 19693 Fog/w S. 4., Me Cg] P B 1075)
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nowasaml, weo HAJD-H, sanoniion MOpeoRNOICHIE JETLINOD fBe
AR0T6A (eDMOHPATIBHLN HDOICOCOM, I WPO RINYCAUNS (1mDOGoN
B npmoyrornun (A=, NpEbQM® R CYHIEOPHONM NBHANGMIA
nmmwmm.nm.m
1Mdmmmn¢mma.

WIeDETamio, B UIPOoOX Oyneorayer A=, « 30~
BUCELL HOXANEEN PABDY ST MESDORMIE NOBEISNACL IGIIR
RUPHIK [WEN0T DOCHOmIUINOD, IppMeyaressio, 990 ¢Bodomme
OOMAHGHACULIGHHNE RUDHNC "HOIOPH A SRATHPCS CYOCT ATAN
yRasaux omorermim peamgil, Joumndinee msyyome peoi
HAJwt, sapnomsoll QUOTEM NOMIBAND, WIO HE yPIEOAIME NO=
JIHEHACHIONRI MUIDHIR RICH0P, MR OO)AZ0DAMIS nepapoci
Coohomul JoB He NPONCEOMING, GO MITPOCOME HuwydipaAME
» npuoyrevmim OfTA, Wn°*  u Cot ( Wills €0
19703 Poyor S. 4 o ol 1971),

Taa 05pPOM, TIEBO, MO-BIUMMONMY, HEOOXOWNIO IR
[CpBoOro 0PANR ORICIHMTATBLAO!
HDr BUCJoT, 9.e.mww-a2 SABNOENONG 06145 ODAMIT MO
pemtell Jo0TOME ! OB

ligore ppamme nepariguoro omuonesia [ B npenap avax
MBOOOH G0 upobencno Tamnetem 0 0oFps B 1968 ry ( Japoel
A L ot ol 1968), Omananoos, 490 USOIMPORANING MIDOGO=
M 00pASYNT NepERNCH JMANOE ¢ POpasno MeHLNCH CHOPOCYHD,
ek LOPOROHMDEN B (IDOgOt e CRODCTE O0[(R OBAHES HEDOIE
cell p ovmx ¢Ppyreypax » 10 DAS NMOIBEE GROPOCTR O eIl
UMD B MIRPOCOMAX B B 3 DASO HEEBNe OHOPOCTH NCPOMNOHO-
ro omucsenus p smvoxoampuag ( Jesoc JJ of /10843
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Lesoi S.A; Sawant 2 ., Tappel .2 19643
Tappel Q. Z. 1965)s

UAPCHESHO OPYMRUTH, 9TO JEIENE JMIBOGON
RaR 1 JELGE ROPOXOHTMABHEN I MIRDOOOMMBHLK Meudpan, a
CQEPRANIe HOHOB REJESA B JNSOCOMAX TAKOE £e KON LY 000w
MAX [ PODABNO BUNE, YON METOXOMMIEI .

foxomt me oporo, momno Sumd Ou QMMNATH, YPO W ORO-
POCTE NODOORIONOINLT B JHBOOMAR TYNET CONOOTARING GO ONOw
POOTHO MEDLONNOMNCHILT B MAPOXOHIDUSR § MERPOCOMAX, YO0
onparo fe #admaneres B omonepumemre, P antopon cumraoe,
PO MESTAN CRODOOYS NepeRvenore ownosems W p ammoconax
OUPENENIOTC! HE OTAIBHO XMMMEOMNM COORIBOL, OROMBIO, EOflle
M0 0OCTENNOOPEW OTPyRYPY meudpan ( /appel 0.7 of of
1963y Jomoanse BeA., lapumse .4,, 1970),

B padorax Tannemst ¢ corp, ( Ta/o‘/aej A% ot ol 10683
Jegai 9.0., Sawant Pz, Tappel A2 19643 D250 §
Colvent C.c., Scott m. X. 19648 Tapped Q.7 of of

1565) noywanes ojLen? KeliOTHAN HOPERUOHOO COJoms 1L
3 JE80COLHYD MeuOPaRy. B mavecorne nelloTryuepm o opon
anPoOPH HCIOVBOOBNE Heperuoy JuT. NOP B DMYNBOES JHoRof
mEesOPH, DpoRyrwH paonama Hpl, mm mommempytmyn DanuALD,

rasameb, YPO BT DABDYIICANS MNSOOOMANLILD nednan
HCO0XOMIMG SHOMNTAIBHO MEHBINIC oM CIPDAIRN neperpoe’, wem
nas mpma MITPOXOMIINIANBINR MenoDas,

HOOHAA YYBCTDIPE BHOOTD JUWBOCOM 1 JIDONYRTAN 1ODENG

[Or0 OMICJOHIS 6 HASHAS CHODOCTH NGPCRICHONO CINCJCHNS b
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MeMGpANaX OPEX OVDINPYD HDUBOINY B TOMy, VPO JUBEC OTHX
gaoP, Mone? Ouen pueman “uymma® nopemImul, JPO NDGWIO-
fnoEoMIe NONTHEEENACTs DadoPamy Bumca n Dammmoosa (Wi ({ls
£0., Wilkinson @9 1966), movopue momasami, Wo B How
NOCTATONNO OWHSUGHHNR JNBOCOMAR Nepesmeei! olpasyores
BHAMDTQIBIO CONBINe, YA B OWLICHHMX 0, DEDOAPRO, doumEAs
BE WIOTH HE JMBOCGMIONO NPOHCXOIIICHIA,

CdannsoupoBainoe oA oelloTHEe DOGR ROMION GHPOB,
DOBNGHOCMY B NPOCOS MOILORUCJCHIN JEN JIOB D WPIHG -
HOOORQIUINOe YOJNOBHEe CTALIOUA[HOCTN, DOP)JSIpySocTE ODOOOIO~
lisuenenie yorauoBMBIMRC? COOPHOUCHEL MeMly NOmNOOTHON B
NOOTYIL 0OTBD OyGoPPATOR, RATAIIBATOPOD, QHINORCIVIANTOD B
EOHUOIPpAIEIE! RIGIODONA, DPOESOUCIINCS BOJQUOTHHC RARM-
mto Breny popacioronl M BIYPDERMX NpINIE, BICNe? 8a
godol! uBreicHue DG NeDONINCACHN i NPH COOPBOTOPLYDw=
[P YONOBMAX LSOMEF NPUBQIND R HAROIMICHND NDORY® OB 0D O
ORUGUCRID, CHOCOGHNRX ANPIBNO DUCHNBATECT B OGUeH P TOR
u emnell (Kosnop Dylls # coanr,, 1972),

poanmenne nOMOHYDAPM CBOSOMX DAMRANOB B CIDPO-
1@, HAGMANAEGLIOe NPH ANPUBUGIN NEDARLCHONO ONICASHILT Y JOR,
nomanneine o0paposasns nepawoel JMuuUon B JUONOINYOoRER
CHOPAR, HHrNGRPOPAY CDOGOIIODAMINASBINE Dearuya
‘oney, yRASUBADINC A OROCOMIOPAEMANLIL] nal 108 XapaPep
O0pABOBAMLT ENEEIR Deporucell B GuANOrIVOCIER




T nacromueny BPCUOIN HSDOCTIO MIGEOCTDO Areiwon (iile
WIYOOREC TOIDIGDOPONING BOLEOTRO, DA, BADYOU U Polle)s
ROPOPHE BUSUDAOT BJOKINCOTDOIIOE NEPEPORNCHAC RIDTHL,

Yemrupas, UPO RAINEPOPANHOOYED OGMASADY HO PONBRO Xile
MeoRIe coommemn, no K Jusnvoomne aremry, lennoy
( Haddow o 1947) nuomasas OpeONONEMAG, YO HANOCDOAOT-
DO RANUGDOPCIIILE) AreHPol MNIOPCS HO MMICDONMINOe DOMDe
OTBO 0QMO 1O 0clo, 4 dHEPIME, ONoCOTHAN DUSHROTE HADDOH
ammmmm.tmwmmm

BOGO/ROPAMIFANLALNG DORA RAN.GPOPQIn, MONEMe OREH
BN FOCHOMLIO HECUADGHHIR DACKT)HOHOR.

far yze oPueunnoehb, OBOSOMINE DATIMAMI IMEUR OOLNNO
BOCBHUA BUGORYD DEAIMEOMHYD CROCOSHOOTE I PARIY OODABON MOw
ry® CuTh MINE@ATODAE XMLENOCRIK uSucHERED, ROPODHO NIHDOw
B R OmPHASOINR KICTOR, CBOCOMHMUE DALAIAM NODYY MARijle
POMTE B GUDONGTONMN YOJSOLISDE LGMANE NPOLIGCCH, TAR YO
HOROPOPUC LIONANYAN MOTYP NPEPODICEATH SHAUNTAUBHUC BOONO e
oTpust, HoPOpHE OyAYP AMAroRpROTOTHOIATD I YUOCTED D MO
neparenese ( Jitwhugh A ,1083),

HepJAemIc POre (onwa, YO CooOMHUC DA B CONBIMR ROk
nmmmmammwmm
BIIOYTGY mnm(%fozjdqw




10663 Jornston H 1957, 2404 B DOUCOTIAX, MEOPUO
8 ROPODUX SEATORGS TOINIGDON I,
B HO0TOMIEC BPEUM MICOPC HOC. OIDMIN, JINSLBANIO,

lmmnmwmmmm
raEieporainol! aRTaBIoCTsD coemunennll 1 BX onocoBHOCTHD
ofpaBoBERATE CBOSOMING Dawam ( Putilen G{? et ol
19608 FPark M9 19603 Ross W.C- 1950
S'zent -ggozj}o A ot al 1960) o

fine B 1960 roy Hellydvanyone: Guio HUORABANO NDEWIO-
A0E0M10, YTO CROSONNNE DANMRANN MOPYP? APDATLH BAENYD DONb
HO TONLEO NP MY UM onyxomel, #0 & npM WX ganbReimes
pogee 1 pasppeum, Dogmrence ovoll ranoresu b sHavnreanuoll
CTCNO MUTIAIPOBANO HOCNeNODAUNA 10 DUIRACEN DO 0BO-
OOmNM DOPIAN0E B 1AM eDOreest,

B pootomuioe pholin DSDOOTNIO, YTO MHOINE MIILIOpOreH,

0asosocImeHs, O,4-CeHBnupen I npyrue

( arz,a,%% m ool 1969; ﬂ,a,g,a,fa C. ot al
1966,1967) o0pasyo® GBOCOMIME DQIUIAMES JARE NPE (UBHOMEH-
yoomIz yosonw, 0o xeloTiEg pagagin, OPH HSGANRCHAS OWe
UYmDE® QM ADPOPOD HCHATH 0nISH MERRY CROCOIEEM DARNA-
N 1RO CDOPeHES0M, ATODE ICHNUTAE ADOMER HYOOHIe Y-
ACHOTOPOMI B asonpacit o/, OROSANO0B, UPO D HQIO SUDOT-
HIDE, ROTOPAS OUASLDANICD 3y dwCOnSIupenon, BOABIANCS Gl
nuppil oaraan onodomi pagmans g -@'Oﬁb.am
DDENT PAR oGDABIE RO BIBOPHEX, CUASHBANIIOS




- ey e

0 SUBOMHI 0B CUASHDARES, AN oduvusi acmmier uuRuil
omrsan, coolornomull GRONOPUYeCIU! O0BORTaN.
llonodHore pona DEnyusPorH NP0 W ROCBEANO NNMDOLY
B MpaIOTANICINGD, Y90 HANIGPODCHIONTs ONDONRGIETeH OlOCMS=
HOCYEH BAIBOTE NPEBDHAWTHCN B CBOCOING DAL, Te00
EAIIEDON GHHEE APOIYE - D90 NOPCHBAGHUC UOTOYHING! OBOSON-
mx pomunms ( Park K€ 1980§ Breues A, Havon € 198KY
Cumust Aghe, 10604 flagata C ot ol 1966,19673
Qnake M ot al 1960)¢ B pane paco? NONA-
Sal0, 99O MANCPOIee CoMRNII odnaIRaDT GNOCOCHOGTHD
OOPOsOBUBATE ¢ QRLGUTOPOLl, OSNANANINE! COMBIER! CDOTCTRON R
DACRPDOMY, OBILULO HOMIICNGH O HMOEIOMOR)IIDIE! TODOHOCoR
oxenppona (H3) 8 npeponaracvesy 9o HOPYY HRIEDO-
pore aneporaiue usuesommg ( Na son K. 1958p
Szent - jgg'zggcl & ot al 10603 Hapeampuil Puly B COPDs
1966, 1967, 1972),

B DAOPOSIIOE D)AL N)O/CPONIIOTN DOOUGHINS! HOOTYIEIPO-
IOTE, WO HenoPopue (opill poamyri ¢ nepezouell oacepona
porasy coamunenill ¢ CRONOPIVOCIURN MARDOMOJICIY IO, B
yacenoow, ¢ JUIC (Cumopum Bylle, 1967), Homeepumaeven, w0
D UEXAHMBC SHOMAYCCTHOMIONO DOOTA DOURDMEe SHONMCHAS BMCT
MITGICABAOCTD NODKIYE DAGRYPOHA D ROMMNIENCC, DIURIYADIE
KA GPOPEHR0C XEIENOOR08 goemmenmo x [HK,

Hemcuorps HA LH10RE0THRC (OWPOD, OTHOCMMNGS X RODDEAMMY
pay ofpasopainad CBOCOIMMX DAMMREAJIOD B NOHIGDOreHeBOoM 10




O NOD MET IOMSIPATLOPE] DANA PIGDMIE BOID OB 1) maToRe
0 am CBOGORMNC DATNNIE OGHODHEN JANTOPOM MR RABNCDODEHO-
00§ 2) MMM PPN IPANGANETRT DOSBOTEG INMIGPOPEH
HOPO mDariecea, arUmNNe® WM ovadummyy, -

lag PR MOMCEDONGHOD MORIO DANUIIGETD, YPO OHI TIINRe
0 CIUBEINE! DR RO Coepmenmral, Tae coamemn
7OI 0PN 00DADONHDATE NOHDAMITA, 1pH nPHcoc AN crmm
DACNPPOHOD, :

Soprwas @ ymean ( Dezgman €, Pullman 5
i968) ymsmane na vo, uvo FAHEPOT iy ARWIBIOOTE HOIATe
YOOI YIICDANODONOB ONDOAANeTes HAMIIG! B I LIOIIRECY I8
otinaocen “K", Jme voro, wrotil COYNOCTRINOCE NEICTIe LIRIYE0-

B UpHBOMR % MOSBASHI nOoMIeHca, B 00pasepamm ROPOPODO
yuacenyer odsaoms ™™ munieporemiore coannmemn,

Hapany o mtmonennan #at epor G0l ONoGoBHOOTH 0BOSOM
HUX DOGIRAIOD B NONUMIANYI JOMISATE HX DOSE BAR DPHOIONTUG
ORIX JanTopeR MO IeDOreHEBa B MNe JRGoPATOME IpboNmPen
TOURATOWO [HDOIAS HCCIOINPAMNLT RASECTDAMIE ! XAMEYOOTDEH-
HID EpseHennll nnm o eporeHeRe Tex CoOSOMIBE: DOSIOICS,

HOXIRUIIOORIK [)G00ER 1 HODLEATHID

SR e

Y Pa— W ReTHiR, !ceg DISCHIOP0ST RIRUND
POHOD HQ 091 CHOSOIMODQMAILALG NDOUECOH,
Anammrpyn pRCOPN N0 NOCTENOBANE DO CHOSORHOPGIE
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vonots 9P, mx momnio pesnemws #a S rpymus 1) romgecTnoHme
BECNO OBAMAS OROUORHUR DA/PNANOB NPE DABHITAN 11CDORIMBIRN
onyxonel, 2) NOYCCTHONMNE HOGNENOBMIES CHOSOMIME DPANARAIOD
ammmm.a)mmnumen-
2ISNOBUAIA CBOCONHODANTHANBINE LEHPDOB B ADOLEOCE BJIOHAYCOT=
mmnmimmnwmmmmm-
GOCHIX FOHIGDOPEHOB Dasmvimy: maacoop (Canpum AH,, 1074),

e p nepuofl padove Noumamepa ¢ eowpe ( Commoner A
Townsend J-, FPake . Iﬂfﬂ)dummm;mm
D COnepsAnmE CnoCOMINR DANINAMOE B ORYRONCHUX I HONOILIE
mm.&mmmmoazmamwww
B PONOPOME B Je3 poBO HENe, UeM B Hoprasnioll nmewers mpuEC,
JPH peoyasPotu dunm nonsRepmnam: B8 padove Tpydm B Domapine
zepa  ( Taudy £ Jold ; ¢ hn J -+ 1988) na rem-
2010 lopistona .

licsze B padove Lewmpaa n Hemva ( /776*%26/6)";%”5 Z
1064) eame Cuno NOMISANO, YPO DOSHUUMNG ONYXOM HDHO! OROH-
TAHNAN ROQUEHONA NOYCH, MUYIEPYeras LACAIHONCATIM H[BCHPo-
ne, MARUMNOLA NEYenn, MUYLEPYeas MOTIVXOIIHTDEHON CApro-
10y IRICOP MOHLITYD NOHUCHTDAINED CBOCONHME DAINJIOB, WY1 I'Ow
BOTOPIGHHC HONDIBHES TIHI,

lonmsomiuil, NO CPOBRCHNAD G HOMON, yPOBEHE ODOCORHUX
panuranop oduapymapanes » padovax Komcemiiiepofll ¢ coanp, (Ko-
aceofiena 1.1y Jopop Helle, Haomnn H,ll,, 1960). Acpopu nomGe
saml, uPo B oityxomenol! vmamu (capnose C-45) nadmomeros
BHONNPOIHIO MOIBUIAT MOWIGHTDAYLT CDOOHER DANINAIOD 0 CDADw
HOIED) GO DOCMI HOC/eTOBAMILE HODMAUBIEIW oprasans (rosomneil
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moar, newems, ocnepenna),

Tomstofll pRTepee npencTamMer pasora ( Ue ﬁf@fgﬂ%’f a.,
Tennbon Jo Commonen 3. 1968), B novopoll HEYYANOED
nelOTRNE TPOY XIYUOOREKX RONICDOIONOR: /U AHOOBC
flemona, Z-auernsougefinyoreia It THolo0 U anvopy He Nl
DONAT MR 0 EMHOTHNE UOMONGIMN ROMIGHPDAIYN OBOSONMME DO
MIMA0B, OTUEYAn, JIMD, YPO B ONYRONTR ODOSQIMILG DOUIHIOIE
pooGue He OGHADYRIDAPQN,

0 vois, wro nevonon OP P CRYyXONEHUR THANAR CROGOMEDC
PTEIONOR Ue ynaetos ofnapymies, Coofuanoch PaRIe B padoran
( Juchesne j-, Zior 5’_} Van de Uonst A 19693 qucﬁesfz{&ﬁ

Van oe  Uon st A 19703 Ju desne 0}’.; Marecdad

R., Van ¢ Vorst . 1991), Gmaame, B prme mpyrex: pesop,
nampoTin, RAGIMIANOCH YROANGHC MONICHPDAL CBOCOMIMK DONNe
PAJOB D ONYRONCBUX RIeTRax, Tan, nomMeHu NPHUSIHO B 2«0
£asa o CPANICHED € FOMONOrHYHEME HODMRJBMIEE! PRANIN TDOw
pOfh CRodOMIHE DANNMIAOE Gut odHADYREH B DANG NEPERIBHNK
onyzonalt mufocapuone hmeca, caprae CCK, caprome liel,
(Hepaen ilyli, ¢ coane,, 1967, 1967), ropunsnome nouom mpuo
( Mallard J-,, Kenl 1] 1966)

B padorax Canpana ¢ coant,( Campun AH, ¢ connw,, 10663
1968, 1067, 167, 1088y Koanowa ., ¢ coanw., 1068, 1971
Golp Balls, 19673 JioSpuma C,l, 1066, Tapyow B, ¢ ooPD.,
1967) cuno NomsaNo, UYPO ROMICHYDAIRES OBOTONME DA
B Oliyxoam CyneCTHONO S BIORT OF CTANEE 00 DIBBUTHA I MOuee
Oure mon pume (N DA CTOIMAX CRYROIEnOrO HpONecea),
var o mmse (HO TORUNANBHME OTANL), Yok B IONOIOIENHIX
PRAMNN .

B 'SR AT




flecmowpa H8 OYEBIUPYD BASAOCTH OPUX pador, CMAO ONNIANO
S0H0, YPO OHN HO DA MNNKRAPO OPBOTA HA DONPOG O POM, HAR
mammmow!wmmnm
3IORANCOTHEINIONG NEDC ORTENIT UISPOR, PO MAK HMOME OPHOUG-
mmmnmmwwmmmm pocry yse

MIPOBAMIIGS QNYXONEDUX RIGPOR. [OOTOMY D IBOOMETyOHEN
Wmmmmmmw
DOPEIEOR0B D RPOUECCe IEUTyINME onyxounel MRIIYOCRILIE RAILICDO-
POHALET o

B padore Anypacynopa Nl ¢ coape, (I967) Gum mpygouo
IOUOHOHIS ROMUGHPDAININ CROGOMNHLX [A/IIAAOB B THAMIX RDUC N
ruImel, NOMYMUDIER CAGMYOEMe NAIePONeHHIC COMMHAmITE 3ydw
GEBm Py Uy L0=mioria « 1, 2=densanepaiont (1F8), 200w
eimonanepent (20-4T), O~aumoasovonyon (O=-AAT) o ZeauoPmme
mupolayopel (2=-AAD). B PHAE ®pue (B DEuOHH, [HAR, J0he
rint) nomysanomx 0,4 Hi, JHBA B 20-0X #ACmAS00H OUIRONIE
ROUC PPN CLOGOMILR DAGIAN0S, NPEYEN 0RO noHmzemte ofige
DYENBAETCN C GeP0 MHA HCCHOnOBAMNA, ¥ Mumel, ROPODR! DDA
on Ow-AAT, omimenue ROLIGHPDAYI CDOSORNME DANENANOB B Ne9oH:
ORUGUANOOD YEE ¢ NMEPDONO NS, 4 B JCPMN B MMPAK - ¢ 10-ro
Wi [0S0 BUORGHIS HAIIeporand,

M0 JOPARORJONO, YTO B MOYCHE NOMNerPDAIiS CoosomIEx
pamuragon ¢ I-po no 20« nens onmsanacs Ha S0-4073, n 4660

DUOJE , 3 Ha 90=100=¢ cyTna RAmGDOronesa

lnoupwenioe Yucad pado? B ovol mdmmm
Comoprmots B0, ¢ coare, (1967, 1968, 1968, 1970), lm snano-
M REUCQN PONCPORDOMLI RO GPOrGHOB NeiAE o 2-AN anvopu
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