POCCUNCKNN TOCYOAPCTBEHHbLIN COLMANBHbLIN YHUBEPCUTET
OAKYITIBTET MHOOPMALIMOHHBLIX TEXHONOMMMN U TEXHOC®HEPHOW

BEE3OINACHOCTHU

KAGEOPA TEXHOCHEPHOW BEESOMNACHOCTU 1 SKONOIr N

Mocksa 2015r.

[logroToBuna:ctyaeHTka 2-ro
Kypca

HukoHopoBa [apbsa(3ull-Ab-2-2)
[MpoBepuna: K.N.H, AOUEHT
[[anoHeHko A.B.
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ObOLaa xapakTtepucTuka

OomuLEeTbl — rpynna MuuenuanbHbIX OPraHn3MoB, BKIHOYatoLLas
70 pogos 1 570 BUOOB.

OCHOBHOM NpPU3HaK rpndoB 3TOro Knacca—obpasoBaHMe 00Cnop.

ObuTaloT NnpenmyLLECTBEHHO B BOAHOM cpefe, TakkKe Ha
pacTUTENbHbIX OCTaTKax U Tpynax XXUBOTHbIX.HeKoTopble N3 HNX
XXUBYT B NOYBeE.

MHorne oomuueTbl-napas3nuTbl BbICLLUMX HA3EMHbIX PpaCcTEHUI, PbIO 1
NKpbI.
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antheridium QOgONIUM
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JlnunHka Hacekomoro, nopake€HHas
OOMMULIETOM




CTpoeHune

Terno oomunuUEeTOB BapbMpyeT OT OAHOKITETOYHOIo obpasoBaHusA B
BMAe ronouv nnasmeHHou Macchbl 40 XOPOLLO Ppa3BUTOro
HEKNETOYHOro MMUUEenNung.

Mwuuennumn MHorosagepHbIn, HE UMEIOLLIMW NEPErOpPOOoK, KpOME KakK
OTAENALWMX penpoayKTuBHbIe opraHbl. OH 0ObIMHO BETBUTCS
cnabo.

BeretatnBHoe Teno(muuennin) npegcraBneHo rmamm,

KneTto4yHas CTEHKa COCTOUT U3 LENoNosbl (a HE XUTUHA KaK 'y
HaCTOALLKUX rpnboB.).

3anacaemMoe BEeLLECTBO MoKaH N MUKONaMUHAPWH.
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LInkn pa3BuTu

* OoMULETHLI pa3MHOXaKTCA Kak becnonbiM, Tak 1 NOMOBbIM NMYTEM.

* [1pn Becnonom pasmHOXeHNU 00pa3yoT 300CNOPbI B CNOPAHTUSIX
nnn KoHMaun. B psage crnydyaeB crnopaHrmm MOXXeET OTAENATLCA OT
CnopaHrneHocua 1 npopacTtartb Kak ofHa cropa. 300Crnopbl UMELOT
OBa XXryTuka — nepeaHnn nepucTtbin n bnvyeBnaHbIv 3agHUN,
CODCTBEHHO U Cry>Kalluin NS NepeaBuKeHuUs.

fppt.com



[lonoBoe pasmHoXeHne npeacTaBneHo cBOeObpa3HOM OoraMmnen.
OoroHun coaepxnT ogHy NN HECKOSbKO ANLIEKINETOK.

AHTEpUann He obpasyeT 060CODNEHHLIX rAMeT U Npu
OMN104O0TBOPEHUN MPOCTO NEPENUBAET YaCTb CBOEIro KNETOYHOro
COAEPKNUMOIo C aapamm B OOTOHUN.

Obpa3syolimeca nocrie oniogoTBOPEHNS OOCNOPbI ABMSOTCS
NOKOALLENUCA OPMON OOMULIETA, B KOTOPOW OH Nnepexngaet
HebnaronpudaTHLIN Nepuog,.

BecHown oHM npopacTatoT, AaBasd 300CNOpPaHrnu.

[1rn9 0OMULIETOB XapaKTepPEH rMmHaapOMUKCUC (OT «TUHa» —
XXEHCKUU, «aHOPOC» — MY>XCKOW), T.e. CMeHa nona npuv Hann4umu
onpeaeneHHbIX PepoOMOHOB (aHTePUANON, OOrOHMON).
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[ IpuHUKMNbLI KNaccudukaumm OOMULIETOB.

B Knacce ooMULIETOB paccMaTpuBaloT NOPSAAKN, pasnuyatoLmecs
0CODEHHOCTAMU CTPOEHUS MULIENUS], 300CMOPaHIMEB 1 OOCTIOP:

0 nopsgok aHuunMcToBble (nat. Ancylistales);
0 nopsagok GnactoknagneBble (NaT. Blastocladiales);
[ nopsagok BOpoHUHOBLIE (naTt. Woroninales);
0 nopagok TpaycTtoxmTtpuesble (NaT. Thraustochytriales);
[ nopagok canporierHueBble (NaT. Saprolegniales);
0 nopsaaook nentoMuToBble (NaT. Leptomitales);
0 nopsaaook nareHuagueBble (nart. Lagenidiales);
0 nopsigok moHobnedapuaosbie (nat. Mohoblepharidales);
[ nopsagook nepoHocnopoBklie (nat. Peronosporales);
0 " cemenctBo anbbyroBble (nat. Albuginaceae),

0 " cemencrTBo nepoHocnopoBble (NaT. Peronosporaceae),
0 " cemenctso utodptopoBkle (NaT. Phytophthoraceae),
0 nopagok nutueBblie (naT. Pythiales);

0 " cemencrtBo nutuesblie (NnaTt. Pythiaceae),

0 nopspok punugmesble (nat. Rhipidiales);

0 nopsaaok cknepocnoposble (naT. Sclerosporales);

fppt.com



« OomuLETbI NpeacTaBneHbl B OCHOBHOM ABYMS rpynnamMmm
— carnposieErHMEBBLIMU U NEPOHOCMOPOBLIMU rPUdamu.

fppt.com



[Topsgok CanponerHmeBble (Saprolegniales).

* B nopsgke CanponerHmeBble 60NbLLUXWHCTBO NpeACcTaBUTENEN — BOOHbIE
canpo@uTbl Ha OocTaTKaX XXUBOTHbLIX NN pacTEHUMN.

* HekoTopble napasnuTtupyoT Ha NKpe pblib n ampubnn, poibax,
6eCno3BOHOYHbIX XXMBOTHbIX, BOOOPOCHSIX, BOAHbIX rpubax, Ha KOPHSAX BbICLLMNX
Ha3eMHbIX pacTeHU 0Opasyd Ha HUX BenbIA NYLUNUCTbIM MULENUAbHbIN
Hanet. Hepeako aTu rpndbl MOXHO YBUAETL U B akBapuyme.

CanponerHus, napasuTtmpytoLwias Ha pbibe.
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Cnopbl OOMULIETOB Ha MOBEPXHOCTU NUCTA
pacTeHus
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Puc. 15. Canpoaermnenste:

oreana Oaumanspran (Ectrogella bacillariacearum): MACTS 72130M3 RMATOMOWOR BOIOPOCAN PN ¢ MHUMCTHD
axa axxxodopa (E. liemophora):

1 — axTp

OCPBRYHMME  JOOCHOPAME (a) 3 BTOPHYHMIG! 300CHOpaNH (6), DMLECAWIIMK M3 UNCT (4); 2 —~ IRTPOTC.

@ ~— YACTH TAZIOMA AMATOMOBOR BOROPOCAM AMKMOPOPM C IOOCHOPAMIHAMM W ummmpo-:nnuxu TP BIHBMM wocnopn:.u_ &= no-
. $ B (Aphano-

KORMAOCH  CNOPN  AKTPOreNTIN, TPADAA  DOINMKIA B DPCAYIN Te o ap ca —_—aP e
mycopsis desmidiel)a): a — DNOKONIIMECR CHOPM B TAnzOMe XECMMAMCSOR  BOOPOCAM, 0 — OCTATKE TANNOMA, RYCTOR cmopanrait ¥
BMBOAKNE TPYOOUKK € WHUMCTMDODAMMEIMN ICOCTIOPANH, ¢ — NATHEAZA wecenynn (Pythiella vernalis): a — Taanox B Tude nurmyMa,
6 — refl, ¢« — “s PANTHA M MHUNCTHPOBABIUMECR ¥ - R COOPA €  MANCHDKON aMTe-
ununn»uof KAETHOR M ONAOAOTLOPAOUMNM OTPOTOM, & — BNXOA BTOPHUKMX IOOCHOP MI LACT, § — TPAYCTOXUTDUYM apoandep Y™
Thraustochytrium proliferum): a — € — PASBHTHC TANIOMA, ¢ — # — OOPAIOBAMAE IOOCHOPANIHA M DMXOR IOOCHOP, ¥ =~ X — OO-
muecA PN (1] pop: W ywe nycran). .

fppt.com



[Topsaaok 'epoHocnopoBble (Peronosporales).

* B nopsaok [lepoHocrnopoBbie 00beANHAKOT pa3HOODpa3HbLIEe NO
obpa3sy Xn3Hu n mopdosriornu rpubel. B cBoeM BOMBLUMHCTBE 3TO
Ha3eMHble POpPMbI, MPUCNOCOBMBLLMECS K MApa3UTUPOBAHMIO Ha
BbICLLMX paCcTEHUAX, HO BCTpEYatoTCs BOAHbIE U NOYBEHHbLIE

canpoMuThbl.

« B otnn4ymne ot CanpornerHmeBbiX B OOrOHMKM obpasyeTcs ofHa
auueKkneTka.
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Cxeua KasccHduRAUNN QOMHUETOR

Kaace coMnuerm '

Topraok neponocno-
ponme

Cesmeiicrno
AALOY ruponue

Cemelicino A0KHO-
MYy SHHCTOpPOCANIRE

Cemeficino
nnmMmesne

- ——

Baxueclimne poass:
Peronospora
Plasmopara
Bremia

Baxuefimne poaut: BaxmupeRumi poa:
gglhlum

yltophthora

Albugo
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Tabauga 7. NMeporocnoponsie rpubGna:

I — dPpurodprop P ac M AIMCTRN 2 — nm'uyu ueperympnui (Pythium -n;gulane) Ha KOpPHAX
pacTeuuit ropoxa: 3 — ouruym ad pmartym (P. aphanider m) P € DONYBOH NAOAAX THIKBHI
4 —— Gazmnmopropos: wHaner rpub Ha ’ T S ——c-u-epocnopa snaxosan (Sclerospora graminicola)
HAa MOrape: pa3spylucHHHBIC rpuéou NTMCTERS 6 — pa nc (Plasmopara hclnnthl). KapamKoBoOc pacre-
HHE C HANETOM rPUba Ha HHAXHEHA CTOPOHE THCTReD; 7 — 1 pa G nas (P. mivea) Ha CHRITH: HadeT rpuGa Ha THCTHAX.
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CemenctBo nutmnesble (Pythiaceae).

* BonbLUMHCTBO NUTMEBLIX — BOAHbIE canpodUTbl NN NapasnTbl Ha
BOAOPOCHSAX.

B OCHOBHOM 3TO paKynbTaTUBHbIE (YCNOBHbIE) Napa3sunThl,
XapaKkTtepusyroLimecs canpoduUTHbIM 0Dpa3om XKU3HU, HO
CMOCOOHbIE HanmagaTh 1 Ha XMBble, Yalle Bcero ocrnabneHHble
pacTeHus.

fppt.com



 [IpakTnyeckoe 3Ha4yeHne cpeau HUX nmeet rpub Pythium
debaryanum, BbI3blBalOLLNUN KOPHEE CBEKIIbI , HEPHYO HOXKY

Pa3NINYHbIX CENIbCKOXO3ANCTBEHHbLIX KYNbTYP.
\./3)

. 20, Kopueea CBEXAN:
CHOPOhOIEN e pOAOYANTEANR o~ rpuCa Pythium de-

Latyesnubn,
fppt.com



« Ba)xHOe 3Ha4YeHUE MMEIDT Takxe rpubel poaa Phytophthora,
HacuuTbIiBaloLmMe okoso 70 BUOOB, OCODEHHO Ph. infestans —
BO30yauTenbL dutodTopo3a kapTtodens, MMCTbLEB 1 NNOA0B
TOMAaTOB U ApYyrnx npeacrasmtenen cemenctea [lacneHostle.

KnybeHb kapTodensi, 3apaXxeHHbIN [TopaxeHne nnucta oomuueTamm

fhl"l'f\ﬁ\'l'f\nt\l\;



* Phytophthora infestans, Bbl3blBaloLWaa UTOMPTOPO3 KapTodens, ctana ogHou
N3 NPUYUH KaTaCTpOCbVNeCKOI'O «KapTocbeanoro ronona» B VlpnaHaum
1845—1: |

THE FAMINE IN IRELAND-PEASANTS AT THE GATE OF A WORKHOUSE. J

fppt.com



Tabauya 6. ®urodr1opos Kaprodenn u ToMaTOB:

1 — NOpaxeHne NUCTLEB KapTodens; 2 — NOPaXCHHE NIOAOS TOMATOB; 3 —

fppt.com
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Cnop aHrim
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CemMencTBo NMOXXHOMYYHUCTOPOCSHbIE
(Peronosporaceae).

e OTO — obnuraTtHble NapasuThbl, Bbi3biBatoLLmMe DOe3HN

CENbCKOXO3ANCTBEHHbIX U LBETOYHbIX KYIbTYpP, U3BECTHbIE MO0/
Ha3BadHWUEM «J10XKHblE€E MYYHNCTbIE POCbI».

* JloXkHOM MYyYHUCTOM POCOM NopaXkakTCcH BUHorpan (Bo3dyauTens
Plasmopara viticola), nogconHe4YHnK (Bo30yamTenb Plasmopara
helianthi), KpecTouBeTHbIE (BO3OYyaNTESNb Peronospora brassicae),
cBekKra (Bo3byauTternb Peronospora schachtii) u gpyrne KynsTypbl.

fppt.com



TUNUYHbIE CUMNTOMBbI JIOXKHON MYYHUCTOMU POCHI:

1 — N9THA C HaNeTomM CNOPOHOLLEeHNS Fpl/l68 Ha HWKHEN MOBEPXHOCTU JINCTA; 2 — pa3BEeTBJIEHHbIE
KOHNAUEHOCLIbI C KOHNONAMMWU, BbIXOOALLNE Ha MOBEPXHOCTb JINCTAa Yepel yCTbULa.
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CemenctBo anbbyrnHoBble (Albuginaceae).

« [pubbI 3TOrO0 cemencTea — obnuraTHble NapasnTbl, MULETTUA KOTOPbIX
pPa3BMBAETCS B MEXKITETHUKAX.

* TUNWYHLIN NpeacTaBuTernb cemencTaa — rpnd Albugo Candida. Halle Bcero oH
BCTpPEYaeTCs Ha NacTyLlbeW CyMKe, HO NopakaeT v apyrue emuabl
KPECTOLBETHbIX, B TOM YMCSIE LIBETOYHbIX KYIBLTYP.

CAWEN 7 g
"' ‘\’..‘r-' ‘/ c.':

1” 5 - : - &
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[Ipopacrarme
(TIOpAHTHA

[Tpeqcrautens PacTermie X0 OH boness

Phythophthora B cywywo moropy rugoi so  Kaprogens, Tomar  Mysucrad poca, sapaxerue
BTAXHYH) - 300CTOpaMH - T KOMKE

Plasmopara  Soocnopaws, mnassomuest  Bumorpag ceeire, JIOKHAA MySHHCTAA poca

I THQ O TI0RCOMHEYHAK i UNENE
Peronospora i Tabax, CBEKTA, MVK, MK,
KIEBED 1 Ap.
Bopgocckas RHTKOCTh 1 BbIB QTEHIE YCTOMMBBIX COPTOB
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