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NPEAUCINOBUE

Ilpennaraemas BalieMy BHUMaHHMIO KHUTA MPeICTABIs-
eT coboii mocoOue K NMPaKTUYECKUM 3aHATUSIM IO Kypcy
«boranuka. Bogopocau u rpuGel» (paHee — «BoTaHuKa.
Husime pacrenusi»). OHa HanucaHa Ha OCHOBE MHOTOJIET-
HETO OIbITa NMpEenoJaBaHUs 3TOTO Kypca Ha OHOJIoTHyYe-
ckoM ¢hakynbTeTe MOCKOBCKOTO TOCYyIapCTBEHHOTO YHH-
BepcuteTa M. M. B.JIoMoHOCOBa, HalleqIIero oTpaxeHue
B Iocoouu «Maiblif MPaKTHUKYM IO HU3LIMM PACTEHHUSIM»,
KOTOpO€E BblIepXano asa usgaHus (1967 u 1976 rr.).

KHura conepXuT peKoMeHIaluu o cOopy MaTepraia B
npupone, ero UKCcaluyd ¥ XpaHEHUIO, KyJIbTUBUPOBAHUIO
XHUBOTO MaTepuaJia, NOATOTOBKE OObEKTOB K 3aHATHUSM, 3Ha-
KOMMWT C OOBEKTaMHU W NMPAaBWIAMH WX 3apUCOBKH U T.J.

TeMaTKa KHHUTH paclipelie/ieHa MeXIy aBTOpaMu Clie-
JyIolIMM 00pa3oM: MUKCOMMILIETBI M1 ooMuLieTsl — T. H. bap-
CYKOBa; BOZIOPOC/IH (KpoMe KpPacHBIX U 3ejieHbix) — I'. A. be-
JISIKOBA; KpacHbie U 3eneHble Bogopocau — K.JI. Tapacos;
rpubbl U JexuHU3MpoBaHHble rpuObl — B.II.ITpoxopos.
Beenenue HanucaHo K.JI. TapacoBbiM.

ITocoOue mpenHasHayeHO IS CTYIAEHTOB OMUOJIOrHYe-
CKMX (DaKy/IbTETOB BBICIIMX Y4eOHBIX 3aBeAcHHI. MoXeT ObITh
MOJIe3HO J1abopaHTaM, OGCIYXHBAIOLIMM MaJIblii MpaKTH-
KyM, ¥ IpeIoaaBaTessaMm.



BBEAEHUE

OOBEKTHI U3YYEHHUST HACTOSIIEH KHUTH — OPraHU3MBI, XapaKTepH-
3YIOLIMECA B OTJIMYME OT XKHUBOTHBIX OCMOTPOGHBIM THUIIOM ITUTAHMS,
a TaKXe CIOCOOHOCThIO K poTocuHTe3y. OOHAKO Yy 3TUX OOBEKTOB B
OTJIMYHE OT BBICLIMX PACTEHHH BEreTaTUBHOE TEJIO HE PACWICHEHO Ha
cTeOesib, IUCThS U KOPHH, MOJIOBbIE OpraHbl He MHOTOKJIETOYHBIE, a
omxHokieToyHbIe. B Kypc «botaHuka. Bogopociau u rpubbl» BKIIOYEHbI
M CJIM3eBUKH (MHUKCOMMIIETBI), KOTOPHIE IO CYTH CYMTAIOTCS XHUBOT-
HBIMM, HO HMMEIOT CIIOPOHOULIEHHUS, YMUCTO BHEUIHE HAMOMHHAIOLIHe
rpubHble. X BereTaTHBHOE TeJIO MPEICTaBJIsIeT CO00i TaK Ha3bIBae-
MBI TaJUJIOM, WIH cloeBulle. Bce 3T OpraHM3MBbl paHblile TPaKTOBa-
JIUCh TOA OOILIUM Ha3BaHMEM <«HHU3LIHE PACTeHHS», U TaK OHM A0 CHX
Mop Hepenko GUrypHUpyIoT B pa3IMYHOI HaydYHOH M Y4eOHOM JuTEpa-
Type. TpaIMIIMOHHO K JaHHOM I'PyINe OTHOCWIHN U BCE MPOKAPUOTHBIE
OpraHu3Mbl. BOJILLIMHCTBO MPOKAPHOTHBIX OPraHN3MOB 311€Ch HE pac-
CMaTpHUBAIOTCH, 32 UCKIIOYEHHUEM CHHE3eNEeHBIX BOAOpOCel (LIMaHo-
Gakrepwmit).

TajutoM u3yyaeMsbIX B 3TOM NOCOOMH OOBEKTOB MOXET OBITh CAMBIX
pa3HbIX pa3MepoB: OT I0Jeil MUKpoMeTpa 10 60 M U, BO3MOXHO, 60-
nee. YpesBplyailHO pazHOOOpa3eH M UX OONMK: 3TO OXHOKJIETOYHBIE
(mogBMXHBbIE ¥ HEMOABUXHEIE), KOJOHHANBHEBIE, HUTYATble U UMEIO-
e apyrue GopMsl; y KPYIMHBIX GOPM TaJUIOM MOXET UMETh CJIOXHOE
aHAaTOMUYECKOe ¥ MOP(OJOrHYeCcKoe CTPOSHHE, HO TOMOJIOTHH C Tu(-
(epeHnranyeii BLICIIUX pacTeHUI 31eCh HET.

B cucTemMaTiyecKoM OTHOLIEHWM pacCMaTpHBaeMasl Ipyiia mnpesi-
CTaBJIsSIeT CO00 HECKOIBKO 000CO0IEHHBIX OTIENOB. YCIIOBHO MX MOX-
HO IMOApa3ieNuTh Ha BOJOPOCIH, IpUObI (1 (GOPMaTBHO COMMXKaeMble
C HAMU MHUKCOMHUUETHI) M JUIIAWHUKU. ClenyeT MogyepKHyTh, 4YTO
HU OIHA U3 3THUX IPYIII HE SBJISIETCS CUCTEMATHYECKOU (TAKCOHOM).

Martepuan, npemiaraeMblii [UISI MPAKTUYECKUX 3AHATUM, TOJDKEH
OBITh TIIATENBHO U3YYEH M 3aPHCOBAH.

O3nakomiense ¢ oobexramu. [1o xapakTepy 03HaKOMJIEHHUS OObEK-
Thl MOXXHO Pa3[e/IUTh Ha ABE IPYIITbI — MaKPOCKOMUYECKHE U MUKPO-
cKomnuyeckue. MakpocKonuyeckue 00beKThI XOPOILO BUIHEI HEBOOPY-
XEeHHBbIM I1a3oM. K HUM OTHOCSITCS KpYIHbIE Ta/UIOMbI BOXOPOCIEM
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(xuBbIe 0OBEKTHI, TepOapHbIil MaTEpPHa, BJIAXHBIE IMPENapaThl), MJI0-
JIOBBIE TeJIa UUISITOYHBIX TPUOOB (I 3TOr0 XOpOLUO UMETh B pacropsi-
XE€HUHU MYJISXKH) WIM TPYTOBUKOB (BBICYLLIEHHBIE), CJIOEBUILIA JIMLLIAM-
HUKOB. MUKpPOCKOITHYECKHE 0OBEKTHI — BOAOPOCIU-MHUKPOGUTHI (011~
HOKJIETOYHBIEC, KOJIOHUAJIbHBIE, HUTYATHIE U T.I.), TPUOBI-MHUKPOMH-
1IeThI (HanpuMep, CarpoJISTHUS WIH NEHUIIWUT), a TAKXKE IeTaIM CTpoe-
HHS MAKPOCKOITMYECKUX OOBEKTOB (HarIpuMep, IMOJOBbIE OPTaHbI Xaphl
WK pa3pe3 IUIACTUHOK UIAMIUHbBOHA). JIJIs 03HAKOMJIEHHUS C TAKUMHU
00beKTaMH TpebyeTcs MUKPOCKOI. B HEKOTOPBIX Cllyyasx XejaTtejbHa
OMHOKYJIsIpHas Jiyra (OMHOKYNSAP), OCOOEHHO IPH O3HAKOMJIEHUM C
JHIIAHUKAaMA 1 MUKCOMMIIETAMH, OMHAKO MOXHO OGOHTHUCH O€e3 Hee.

IIpu paboTe ¢ MHUKPOCKONOM OOBIYHO MCHOJB3YIOT OKYJISAD
10% (MoxHO 7% win 15%) u 2 oobekTnBa: 8X uau 10X (Manoe yBenn-
yenue) U 40Xx (Gonbluoe yBenuyeHue). IIpuberats K paboTe ¢ 0OBEK-
TUBOM 90X M COOTBETCTBEHHO C UMMEPCHEl HET HEOOXOMUMOCTH.

CryneHTaM, ellle He HMEIOUIMM ONbITa pabOTBl ¢ MUKPOCKOIIOM,
cieayeT 0ObsICHUTb OCHOBEI MUKPOCKOITMPOBaHUs. EC/IU Takoii ONEIT y
HMX YXe€ e€CTh, HaJl0 HAaIllTOMHUTb OCHOBHBIE MOJIOXKEHUA. B yacTHOCTH,
Heo0X0IUMO:

1. Ilpu nepeHoce MUKPOCKOITA MOAIEPXKUBATh €T0 PYKOH CHU3Y —
HHaye MOXET OBICTPO BBHIWTH U3 CTPOSI MUKPOBHHT.

2. Ilpy MpUroTOBJIEHUM BPEMEHHOTrO IIpernapaTa Ha 3aHATHH Ha-
KpBIBaTh KaIlII0 BOIbI MMOKPOBHBIM CTEKJIOM, MHAYe IIPU MAJOM yBe-
JIMYEeHUH OOBEKT OymeT XyxXe BUIECH, NP OOJbIIOM YBEIMYEHUH BO-
00111 HHYero He yJacTcsl YBUIETh, a IIPYU HMOMNBITKE NMEPEeBECTH 00BbEK-
TUB Ha 00JIbLIOE YBEIMYEHNE MOXET CIIBHO ITOCTPagaTh OOBEKTHB.

3. Ilo oKOHYaHMM O3HAKOMJIEHHSI C OOBEKTOM CHayajla MepPeBeCTH
Typeb MUKPOCKOIIA Ha MaJioe yBeJIMYEHUE, a YK€ IIOTOM yOpaTh npe-
MapaT CO CTOJIMKAa MHKPOCKOIIA.

Marepuan s BpeMEHHBIX MpernapaToB MOXET ObITb XHBBHIM M
dukcupoBaHHbIM. s pUKCALMH BOAOPOCHEH OOBIMHO HCIOJB3YIOT
tdopmanuH. DTO BelIECTBO TOKCMYHOE M MTO3TOMY IpU paboTe ¢ Ppuk-
CHPOBaHHBIM MaTEPUAJIOM CJIEAyeT COOMIOJATh MEPHI IPEIOCTOPOXKHO-
CTH: He IOMyCKaTh NnonagaHus (opMaidHa Ha KOXY M OCOOEHHO B
HOC M IJIa3a, a TAKXe K XUBBIM 00beKTaM. [TMneTKU U UIJIbI, UCITOJb-
3yeMble I GUKCHUPOBAHHOTO MaTepuajia, HU B KOEM Ciiydyae Helb3s
HCIIOJIb30BAaTh MJIS B3SITUS MaTepHaia XHUBOTo!

3apucoska. M3ydyaemblii MaTepran 00s3aTeIbHO 3apUCOBBIBAIOT. CTy-
IEHTBI JOJLXHBI UMETh aIbOOMBI WM MAanKu ¢ ¢opMaTKaMM, rae u3o0-
paxaloTcsi Bce paccMaTpuBaeMble 00beKThl. OObEKTHI CleayeT 3aprUCOo-
BBIBAThb B TOM IMOCJIEIOBATEILHOCTH, B KAKO OHM NAIOTCS IperojaBa-
TeJieM NMpU 0ObsICHEHUU. ECiiM BO3MOXHOCTH M300pa3sUTh o4YepeaHOM
O00BEKT B TAHHBII1 MOMEHT HeT (MHOTIa HEKOTOphIe 0ObEKThI HMEIOTCS
B €IMHCTBEHHOM YHUCJIE HA BCIO IPYIIY), HAlO 3ape3epBUPOBATh LISt
Hero Mecto Ha ucte. Oco0eHHO HEIOMYCTUMO PUCYHKU, OTHOCSIIME-
Cs K OIHOMY OOBEKTY, AeJIaTh B Pa3HbIX MecTax (HanpuMep, BHEIUHUH
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BUI IUIOJOBOTO Tejia LIaMIMMHbOHA B OOHOM MECTe, a pa3pe3 yepe3
IUTACTHHKM 3TOTO Xe rpuba — B ApyroM). Ha crpaHuile HJOJXHO ObITh
He Oosee 4—5 pucyHKOB. Pa3sMmemath Mx Hamo Tak, YTOObI OHM HeE
Mellaid ¥, KOHEYHO, He Hae3XaIu JpYr Ha Apyra. KelaTeJIbHO pHCO-
BaTh TOJILKO Ha OXHON CTOPOHE JIUCTA, TaK KaK MpPH 3apUCOBKE C JABYX
CTOpPOH PUCYHKH MOTYT MayKaTh APYT Opyra.

PucyHku 0053aTe€IbHO BBINOJNHAIOTCS NMPOCThIM KapaHAAlIOM —
nyquie scero Mmapku TM (HB). PackpauivsaTh ux He 00S3aTeIbHO, HO
HMHOT/A XeNaTebHO (BCIIOMHUM, YTO Ha3BaHHUS pslla TAKCOHOB BBICO-
KOrO paHra y BOIOpOCJ]Eil CBA3aHbl C OKpacKoii!). OQHaKO MpU 3TOM
CJIeAyeT TBEpPIO NMPUIEPXUBAThLCA NMPABWIA: 1IBET HODKEH ObITh MAKCH-
MaJIbHO TOYHBIM! OCOGEHHO 3TO KacaeTcs 3eJIeHBIX M CHHE3eJEeHbIX
BOJOPOCIIEi: HEPEAKO MPUXOIUTCA BHUAETh XJIaMHUAOMOHANLY CHHE-3e-
JIEHOTO I[BETa WIM aHAOEHy «TpaBSHOTo» («XJIOpoGUTHOro») LBETa.
OOBIYHO HA COOTBETCTBYIOLIEE 3aMeYyaHUe ObIBAET OTBET: «Y MEHS He
ObUTO Opyroro Kapasmamal» B 3ToM ciayyae HEOOXOOMMO BBINOJIHAThH
PUCYHOK B 4epHO-0esioM BapraHTe. CTYIeHThl MOTYT UCIOJIb30BaTh U
aKBapeJbHbie KPacKH, €CIM OHH JOCTAaTOYHO XOpOULIO BJIAJEIOT COOT-
BETCTBYIOILEH TeXHUKOM. Ec/M XXe pHCYHOK IOJIydaeTcs IUIOXO M OT-
HHMMaeT MHOTO BPEMEHH, IOJIb30BaThCS aKBapeJblo HE CTOMT.

Ha pucyHke moanuceIBaloT OTAEIbHbBIE JeTATH 00BbeKTa. 2KenaTeib-
HO NHCaTh WX Ha3BaHWUA HEMOCPEICTBEHHO BO3JIeé PUCYHKA, IPOTHB
YepThl, YKa3hIBaIOLed Ha HUX, a HE IPUMEHSATh HUDpPOBbIe 0003HaYE-
HUS C OTIENIbHOM pacuin¢poBKoii. PHCYHKHU MOJIXKHBI OBITh MOJTHOCTBIO
BBINIOJIHEHEI BO BpeMsl 3aHATHI, HUKaKue TOpabOTKHU JI0Ma He JIOIycC-
KalTcs. B KOHIIe 3aHATHS NpenoaaBaTeib POCMAaTPUBAET PUCYHKHU U
MpH HEOOXONUMOCTH TpeOyeT UCIpaBJIeHUs WK JOpabOTKH.



BOAOPOCIU

Bonopociu npeacTapisiioT Co60ii 3KOJIOTMYECKYIO IPYITITY OpraHu3-
MOB, O0BEIMHEHHYIO BOIHBIM OOpa3oM XXU3HH, OKCUTEHHBIM (POTO-
CUHTE30M, Heau(pdepeHIIMPOBAaHHOCTHIO TeJa Ha MHOTOKJIETOYHBIE
OpTraHbl ¥ PSLIOM IPYTHX IMPU3HAKOB. B ccTeMaTHYeCKOM OTHOILUEHUH
OHH JEJIATCS HA MHOTOYMCJICHHBIE OTAENBI, Pa3THYAIOLINECS IO CTpoe-
HMIO KJIETKUM M Ha0opy MUIMeHTOB. B 00l1eii cucTeMe opraHuyecKoro
MHpa BOJOPOCIH OTHOCST K pa3HBIM LIAPCTBaM.

Mopdoaorndeckne THObl auddepennmanun Tajanoma. bosblnoe
pa3HoOOpa3ue BHeLIHeil (OpMBI BOAOPOCJEN CBOIST K HECKOJbKUM
TnamM Mopdonoruyeckoit nudpdepeHuMald TAIOMOB, BCTpeya-
IOIIMXCS B Pa3HBIX CUCTEMAaTHYECKUX IPYyIIIax.

Monadnwii ™Tun puddepeHIHALIMN TAUIOMa XapaKTepu3yeTcs aK-
TUBHOU MOABIXHOCTBIO OJHOKJIETOYHBIX U KOJIOHUAJIBHBIX NpEACTa-
BUTEJIEH C MTOMOILBIO XTYTHKOB B BETeTATUBHOM coCTOSHUU. CBOE0O-
pa3Hble OpraHeJUTbl, CBONCTBEHHbIE MOHAIHBIM KJIETKaM, — COKpPaTH-
TeJbHbIE BAKYOJIH U TJIa30K.

Ameboudnuiii (pu3onoduasbHbili) TAT OTIIMYAETCS OTCYTCTBUEM Xec-
TKOM KJIETOYHO# CTEHKH U CITIOCOOHOCTBIO K aMEOOUITHOMY IBUXKEHHMIO.
IMpencraBuTen OMUHOYHBIE WIM KOJOHHAIBHBIE.

Hanvmennoudnvii TN auddepeHIMALNH XapaKTepeH COYeTaHWeM
HEIOABIXXHOTO 00pa3a XU3HH C HAUTMYNEM KJIETOYHBIX OpraHesUl, CBO-
CTBEHHBIX MOHAIHBIM KJIeTKaM (COKpaTHTeJbHbIE BaKyOJIM, CTUIMa,
XT'YTUKU WIK MX POU3BOIHbIe). [IpeacTaBUTE I OMHOKIETOYHbIE WIH
KOJIOHUAJIbHBIE.

Koxkouonwii Tun muddepeHuIMand BCTpeyaeTcsd Y OJHOKIETOY-
HBIX U KOJIOHHJIbHBIX NPEACTABUTENEH, Y KOTOPBIX OTCYTCTBYIOT XTIy~
THUKM M KOTOpbIE Yallle BCEr0 HENOABMXKHBI B BETeTATUBHOM COCTOSI-
HUH (MCKITIOYEHUE — JECMHIUEBBIE ¥ TUATOMOBBIE).

Humuamowi (mpuxanvrod) Tun nuddepeHndanuyd oTINYaeTcs pac-
MOJIOXXKEHHUEM KIIETOK B HUTh, 00pa3yolleiics B pe3yIbTaTe BereTaTuB-
HOTO [JeJICHUS NMPEeuMYLIECTBEHHO B OOHOM ruockoct. Hutu Moryr
OBITh MPOCTHIMU WM BETBSLIAMUCS.

Pasnonumvamuiii (2emepompuxanvubiii) T™an auddepeHuraLMU
TaJIJIOMa XapaKTepU3yeTCs OIBYMS CUCTEMaMU HUTEH: CTETIOMIMMUCSA
Mo cyOCTpaTy ¥ BBINMOJHSIOIIMMHA QYHKIUIO NPUKPEIICHUS, U OT-
XOISAILMMH BEPTUKAIBHO, BHINOIHAIOIMMH aCCUMWILIMOHHYIO (PyHK-
LHIO.



Joxcnomranegutii (ncesdonapenxumamo3nsiil) TAT pucdepeHLIMaun
ObIBAET Y BOAOPOCIIEii, 00pa3yiolIMX KPYITHbIE OO BEMUCTBIE C/IOEBHUILIA
B pe3yJIbTaTe CPacTaHUSI HUTEH.

Tkanegwiii (naperxumamo3noili) TUI AU depeHLMalU 00YCIIOBIIEH
TE€M, YTO KJIETKU CIIOCOOHBI JEJUTHCS B TPEX B3aUMHO-IEPIIEHINKY-
JIApHBIX HANpaBlieHUSIX, B Pe3yJbTaTe Yero oOpasyloTcsi 0ObeMHbIE
CJI0€BH1IIA C TKAHAMH, BBHIMOJHAIOIMMHA pa3Hble (PYHKLIMH.

Cugponanvhuiii ™ auddepeHLMalud XapaKTePEH OTCYTCTBUEM
BHYTPU CJIO€BHIA KJIETOYHBIX IEPEropofOK MHpH GOJbLIOM KOJHYe-
CTBE KJIETOYHBIX OpraHesul (siaep, XJIOpoIU1acTOB, MUTOXOHIPHUIA U Ip.).
Croesulie 0GBIYHO TOCTUTAET ONpeNeIeHHOM cTeneHu quddepeHuu-
POBKHY ¥ MAaKpOCKOITHYECKUX pa3MepoB. [leperopoaku B TaKUX CIIO€BH-
L[axX MOSIBJISIOTCS IPH MOBPEXICHUU TaJUIOMa, IpH (HOPMUPOBAHUM
OpTaHOB Pa3MHOXEHHS.

Cughorokaradanvrotii THI DU depeHIMALMY BCTPeYaeTCss Y BOOOPOC-
Jiei, CITOCOOHBIX K 06pa30BaHMUIO U3 MEPBUYHOTO CH(POHAIBHOIO Tal-
JoMa (B pe3y/IbTaTe pa30o0leHHbIX MPOLIECCOB KApHO- M LIMTOKHHE3a)
CJIOXXHO YCTPOEHHBIX CJIOEBHIL, COCTOSILINX U3 NEPBUYHO-MHOTOSIAED-
HBIX CETMEHTOB.

Pa3muoxenne. Y BOIOpOCEil BCTpeyaeTcs BereTaTUBHOE, OecIo-
JIOE U IMOJIOBOE Pa3MHOXEHHUE.

Y HeKOTOpBIX OMHOKJIETOYHBIX BOJIOPOCIEH gecemamuenoe pazmHo-
JceHue TIPOMCXOOUT IyTeM AEJIeHUS KIETKU IomnojiaM (3BIJIeHa), Y
HEKOTOPBIX KOJIOHHAIbHBIX NMpPEJCTaBUTENEH — YyJaCTKaMH KOJOHHH
(MHUKpPOLIMCTHUC), Y HUTYAThIX — (PparMeHTaMU HUTEH (YJIOTPUKC, CIH-
porupa). Y 6ypbix Bonopociueit u3 nopsinka CoavensipueBbix CyLLECTBYIOT
CreMATU3UPOBAaHHEIE BHIBOIKOBBIE BETOYKH. Y 3€JIEHBIX BOIOPOCIEH
U3 MopsAgKa XapoBble IUISl BETETATUBHOTO Pa3MHOXEHHUS CIIyXaT KI1y-
OEHbKM Ha pU30MIaX.

becnonoe pasmHoxcenue y BOLOPOCIEH OCYLUIECTBISETCS C MTOMOILBIO
ITOIBIDKHBIX (300CIOPHI) M HEMOABKXKHBIX (arutaHocnopsl) criop. Kier-
KM, B KOTOPBIX 00pa3yloTcsi CIIOphI OECITONIOr0 pa3MHOXEHHsI, Ha3bl-
BAIOTCS CITOPaHTHSIMU, a 0COOb, Ha KOTOpOii (OpMHUPYIOTCS CIOpaH-
ruM, — cnopodutoM. B psane ciayyaeB MoABMXHBIE U HENOJBHXHbBIE
* cropbl 6€CI0I0r0 pa3MHOXEHHST HOCAT 0coOble Ha3BaHMS.

I1pu nososom pazmuoxcenuu y BOIOpOCeil B pe3ybTaTe OIapHOIo
CJIMSIHUS TAaIUIOUAHBIX KJIETOK MOSIBNIAETCA AUIUIOUIHAs 3uroTa. [Tono-
BOM MPOLIECC Y BOAOPOCIEH MOXET NMPOUCXOAUThL C YYaCTHEM WIM Oe3
y4acTus ramer. TUIIBI MOJIOBOTO MpOLEcCa C Y4aCTUEM raMeT Y BOIO-
pocieii cienylolue: uzoeamus — CIMsSHAE OMMHAKOBBIX 110 pasMepy U
(opMe MOOBUXHBIX TaMET; 2emepoeamus — CIUSHUE MOABUXHBIX ra-
MET OOUHAKOBOH (hOpPMBI, HO Pa3HOro pasMepa; oo2amus — CIUSHUE
KPYITHOM HENOABUXHOM XEHCKOM raMeThl AHLECKIETKU C MEJIKUM IO -
BUXHBIM criepMato3ouaoM. Kietku, B KOTOpbIX (OPMUPYIOTCS U30- U
reTeporaMeThl, Ha3bIBAIOTCS eamemanausmi, a 0Co0b, Ha KOTOPOit OHU
obpasylorcst — eamemogpumonm. Knetky, B KoTopoit GopMHUpYIOTCS criep-

8



MaTO30MIbI, Ha3BIBAIOT aHmepuduem, a KIETKY, COIEpXKallylo sifle-
KJIETKY (OOHY WIM HECKOJILKO), — 0020HUem. THUIIBI II0JIOBOTO MpOLEC-
ca y Bogopoceit 6e3 oOpa3oBaHUs raMeT CICAYIOIMUE: X0402amMus —
CIIMSIHUE IBYX NMOIBMXXHBIX OTHOKIETOYHBIX OCOOEH; KoHsroeayus —
CJIUSTHUE NIPOTOIUIACTOB IBYX FaIUIOMIHBIX BET€TaTUBHBIX KJIETOK C 00-
pa3oBaHUEM IUIUIOMIHON 3UTOTHI.

COop ¥ Ky/IbTHBHpPOBaHHE MaTepHaoB. [IpeCHOBOIHEBIE BOAOPOCIH
cOOMpAIOT C paHHEe#l BECHBI 10 MO3IHEH OCEHM, a MOPCKME — B HE3a-
Mep3aloLIMX MOPSIX U Ha3eMHbIe Ha MECTaX, He MOKPLITLIX CHETOM, —
B TEYEHHE BCETO roja.

TInaHKTOHHBIE BOOOPOCIM COOMPAIOT C MOMOILUBIO IUIAHKTOHHOM
CETH, MPENCTaBIsIOIei co00i KOHNYECKHH MELIOK U3 MEJIbHUYHOTO
1EJIKOBOTO WIM KalpOHOBOIO CHTA C OYE€Hb HEOOJBUINM IHMAMETPOM
otBepcTuit (5929 Ha 1 cm3). BepXHMit LIMPOKUIT KOHEL! TPUKPETUISETCS
K JJATYHHOMY KOJIbIly, HDKHUN Y3KMI1 KOHEIl KpENUTCS IUIOTHO K Jia-
TYHHOMY CTaKaHYMKY C y3KOil TpyOO4YKOil Ha KOHIIE, 3aKPBITOii C 1O-
Molbio KpaHa. IIpu cOope r1aHKTOHA IMIAaHKTOHHYIO CETh ONYCKAIOT B
BOAY ¥ TSHYT 3a BEPEBKY 3a JIOAKOH WJIM NMOATAaCKUBAIOT K Oepery. Ye-
pe3 ceTh MOXHO NMpOLIEXUBATh BOAY, HAOPaHHYIO KPYXXKOM WIM Bel-
poM. Boga mpodmibTpoBBIBaeTCS Yepe3 CTEHKHM CETKM M OCTaeTCs B
CTaKaHYWKe. DTy BOLY CJIUBAIOT, OTKPHIB KpaH, B IIPUTOTOBJIEHHYIO
0aHKy.

Jia kaxmoi mpoObl Ha 3TUKETKE WIM B 3aIIMCHOM KHMXKE YKa3bI-
BalOT MECTO U BpeMs cOopa, XapakTep BOIOE€Ma, IUIAHKTOH, OEHTOC
Wik nepuUTOH. DTUKETKY MUILYT MPOCThIM KapaHAALIOM ¥ OMyCKa-
10T B Npo0y.

Tak KaK HEKOTOpbl€ IUIaHKTOHHBIE BHUABI OBICTPO OTMHUPAIOT, a
KOJIOHMM pacrnamaloTcsi, YacTh Marepuana cienyeT (pUKCHUpoBaTh Ha
Mmecte coopa. [TmaHKTOHHBIE BUIBI IUIOXO MOMNAIOTCS KYJIbTHUBUPOBA-
HHUIO B CTOSIYEHt BOJE M OUYE€HDb OBICTPO (Yepe3 HECKOJIBKO JHEH) OTMH-
paioT. JIuilb HEMHOTHMX TUIAHKTOHHBIX MpeICTaBUTENEH yaaeTcs Kyjib-
TUBHPOBATH B JJAOOPATOPHBIX YCIOBHAX. B TO XXe BpeMst MHOTMe GeHTOC-
HbI€ ¥ NMepU(OUTOHHBIE BUIbI BHIPAIINBAIOT B JJaOOpaTOPUH.

B kayecTBe pukcaTopoB yaile BCero MCnoJib3yloT dpopManut. OH
XOpOLIO coxpaHsieT (opMy KJIETKH, HO IUIOXO ee comaepxumoe. Jis
dukcauun ucrnonb3yoT 40%-it GopMaTMH B TAKUX KOJIMYECTBAX, YTO-
Obl ero KOHe4Hasi KOHLEHTpauus B npobe cocrapisia 4—5 %, T.e. Ha
9 06beMOB MPoOKI 106aBIAI0T 1 06beM dopmanuHa. s HelTpanu3a-
LMY YacTo colepxauieics B popMaivHe MypaBbUHOM KUCIOThI B OaHKM
IIOOABJISAIOT 10 HECKOJIBKY KaIle/lb pacTBOpa ABYYTJIEKUCIION combl. B mo-
JIEBBIX YCJIOBUSX IUIs1 GUKCAlMM MOXHO MCITOJIb30BaTh pacTBOP ifona B
onuctom Kanuu (10 r KI pactBopsior B 100 M Boabl, 106aBisioT 3 r
KpUcTajutuyeckoro ona u eute 100 Myt Bombl, BCTPSIXMBAIOT IO ITOJI-
HOTO PaCTBOPEHMS KPUCTAJJIOB U XPaHST B TEMHOI mocyne). DTOT pa-
CTBOD N0OAaBISIOT K pobe B coOoTHOLIEeHUHM 1:5. Takue npoObl XpaHST
B TEMHOM MECTE.



B naGopaTropun BOIOpOCIH KYJbTUBUPYIOT B CTEKJISHHBIX KPUCTAI-
JIN3aTOPaX, 3aKPHIBAIOLIUXCA CTEKISTHHBIMM TUTACTUHKAMHM, B IJIOCKO-
IOHHBIX KOJ0ax, 3aKpbITbIX BaTHHIMU NMpoOkaMu. KMAKOCTh TOKHA
3aHMMaTh He 00Jiee MOMIOBUHBI COCYIa M 3HAYUTENbHO MPEBbILIATh 00bEM
HaxoAs1IUxcs B Heit Bogopocieii. [To Mepe ucrapeHUs B COCYIbI MOX-
HO JOJIMBaTh BOAY, JIyylile B3SITYIO U3 TOrO Xe BogoeMa. KpymHsie BO-
JOpOCIH KYJbTUBHUPYIOT B aKkBapuyMax. KyJabTyphl JepXaT Ha ITOHO-
KOHHHKaX, CTeJUTaXax Mepel OKHaAMHU, BHIXOISIIUMHI Ha CEBEPHYIO WX
BOCTOYHYIO CTOPOHY, YTOOBI M30eXaThb NMPAMBIX COJHEYHBIX JIy4eid.
XKenatenbHO B MOMEILIEHUSIX, TAE CTOAT COCYIBI C BOIOPOCISIMH, MO~
JepXHUBaTh HEBBICOKYIO TEMIIEPATYpy. 3UMOM U OCEHBIO ITOJIE3HO JI0-
MOJTHUTENILHO 00JIyYaTh BOIOPOCIIH JIAMIITaMH THEBHOIO CBETa. DTO 00-
JIy4eHUE MOXET ObITb KPYTJIOCYTOYHBIM WIH B TeyeHue 8§ — 10 4, mpu
3TOM He JONYCKATh Ype3MEPHOTO HarpeBaHU COCYIOB C BOIOPOCISIMH.

Mopckue BomopoCIy TPYIHO KYJIETUBHPOBATh B JIA00paTOPHBIX YCIIO-
BUSX, IIO3TOMY UX GUKCHUPYIOT WIM IrepOapU3UpyIOT Ha MecTe cOopa.

OTAEN UMAHOBAKTEPUU (CYANOBACTéRIA),
wnu CUHE3ENEHBIE BOAOPOCIN (CYANOPHYTA)

Otoen BKIIOYAET OMHOKJIETOYHELIE, KOJOHHAJIbHbIE M MHOTOKJIE-
TOYHbIE OPTaHU3MBI C IPOKAPUOTHYECKHUM CTPOEHUEM KIIETKM M OK-
cUreHHbIM (OTOCHHTEe30M. KileTKa OKpyXeHa CTEHKOM, CTPYKTYPHBIM
KOMIIOHEHTOM KOTOpOIii siByisieTca MyperuH. O00J10YKa YacTO OCIU3HSI-
ercs. B nmpoTtorutacte oTcyTcTBYeT 0DOpMIIEHHOE SIPO, XJIOPOTUIACTHI,
MUTOXOHAPWHM, anmapaT ['oJbIXH, SHAOIUIA3MAaTUYECKUI PETUKYIIYM,
BaKYOJIb C KJIETOYHBIM COKOM M pSiZi APYTHUX OpraHesul. B HeM pasnnya-
10T NeprudepruyecKylo OKpalleHHYIO YacTh — XpOMATOIUIa3My, U LeH-
TPAIbHYI0O HEOKPALUEHHYIO YaCTh — LEHTPOIUIa3My. ¥ MHOTHX Ipel-
CTaBUTeJIeil HEb3sl YCTAHOBUThH PE3KOM IpaHMIIBI MEXIY XpOMaTo-
TUIa3MOM M LIEHTpoIUIa3Moii. B xpomaroruiasme pacronaralorcs THIa-
KOMIBI, B KOTOPBIX COAEpXaTCs MUTMEHTHI: Xyiopodwuisl a, b (y npo-
XJIOpO(UTOBBIX), KAPOTUHOUABI U (PUKOOWIMIIPOTEUHBI (CUHUE aJlJIO-
¢duxouraHvH ¥ GUKOLMAHUH U KpacHbIH GUKOIpUTPHH). PasnuyHoe
COOTHOLIEHUE MUTMEHTOB OOYCIOBJIMBAET OKPACKY CHHE3EJEHBIX BO-
IIOpOC/el OT CUHE-3eJIEHOM A0 XENTOM U JaXe KpacCHOBAaTOM.

B uuromnasme pacnosnaraercs JHK, HO B oTiMyHe OT 3yKapuoT
OHa He OrpaHHYyeHa sIepHO 000I0YKOil. 3amacHbIe BelllecTBa Ipen-
CTaBJIeHbl LIMAaHOGULMHOBBIM KPaxMajioM, UHaHO(DHUUUHOBBIMHU Ipa-
HyJIaM#, NOJMU3APATbHBIMU TedbLaMHu. KineTku MHOTHUX CHHE3EIEeHBIX
BOJIOPOCJIEH comepXar MCeBIOBAaKYOJU — ra3oBble BaKyosd, MeMOpa-
Ha KOTOPbIX COCTOMT TOJIKO U3 OeJIKa, OHU HAIOJIHEHbI ra3oM. B xu3-
HEHHOM LIMKJIE OTCYTCTBYIOT XTYTMKOBbIE CTalMM, MOJIOBOM Ipoliecc
He HaiineH. Pa3sMHOXeHHUE OCYLIECTBIISIETCS JEJICHUEM KIETOK, pacmna-
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JOM KOJIOHMH, pparMeHTaMK HUTEMN, 3K30- M 3HIOCIOpaMu. Pacrpo-
CTpPaHEHBI B MPECHBIX BOAAX, MOPSX, Ha3€MHBIX MECTOOOUTAHHSX.

Hns 3aHATHIT MOXET OBITh MCIIOJIB30BaH KaK XUBOM, TaK U (PUKCHU-
POBaHHBI MaTepUal.

Nopsaok XpookokkoBkle (Chroococcales)

K nopsiiKy OTHOCATCS OIHOKJIETOYHBIE M KOJIOHUAIbHBIE MPEACTa-
BUTENM, PAa3MHOXEHUE KOTODPHIX, KaK MpPaBWIO, MPOMCXOIMUT IyTEM
JeJIEHUS KJIETKH MOIojaM, WiM (pparMeHTaMu KOJIOHMHA.

Bogopocnu M3 3TOro mopsiika MMKPOCKOIMYECKHE, U IJIS TOTO
4yTOOB! MPUIOTOBMUTH IpeMNapar, MaTepual ClieiyeT OpaTh IMUIETKOI.
Karutio Bonbl, cogepXalryio BOIOpOC/IM, HAHOCAT Ha MpeaMETHOE CTeK-
JIO, 3aKpBIBAIOT MOKPOBHBIM M MCCIEAYIOT MOJ MHMKPOCKOIOM IIpH
MaJIOM, a 3aTeM IpH OOJIBLLIOM YBETHUYEHHH.

Poxn cunexonmctuc (Synechocystis) xapaKTepu3yeTcsl LIapOBUIHbI-
MU OIMHOYHBIMY WM MOCJIE AeJEHHUS 10 JBe BMECTe KJIETKAMHU C TOH-
Koii creHkoi (puc. 1). Yi3penka KJIeTKM MOTYT pacroyiaraTbCsl HEOOJIb-
IUMMM TPYIIIaMH, OKPYXEHHBIMH €1Ba 3aMETHOM ciu3bi0. OOUTAIOT B
MPECHBIX, COJIOHOBATBIX, COMOBBIX BOJOEMAaxX, MUHEPAIbHBIX HCTOY-
HHKaX, HEKOTOPBIE BUABI — B CJIM3U JPYTHMX BOAOPOCIEIA.

Pon raeokanca (Gloeocdpsa) oOBIYHO MMEET LIAPOBUAHBIE KIETKH,
MOrpy>XeHHbIe B C1U3b (puc. 2). [Ipu neneHun MaTepuHCKOM KIIETKHU €€
cM3ucTas o6epTKa He pacIUIBIBAETCS, 2 OKPYXaeT 00e JoYepHHe KIETKH
C MX YXe COOCTBEHHBIMHU CIIM3UCTHIMU 00epTKamu. IIpu JanbHeRIux
JENIEHUSIX COXPAHSIOTCS TAKXKE CIIU3UCThIE 000JIOUKHU BCEX ITOKOJIEHMIA,
YTO MPUBOIUT K BOSHUKHOBEHHIO CJIOKHOM CHCTEMBI BCTABJIEHHBIX APYT
B IpyTa CJIM3UCThIX 00epTOK. [IpencraBuTe M 3TOro poaa pacnpocrpa-

Puc. 1. Synechocystis. BHeurHuit BuI Puc. 2. Gloeocapsa. O61umii BUIQ
KJIETOK KOJIOHUH
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Puc. 3. Microcystis. O61mit BUI KOJJOHMH U OTAETBbHBIE KJIETKH

HEHBI B Bole (C/NIM3b HE OKpallleHa) M Ha Cyllle — Ha BJIAXHBIX KaM-
HSIX, CKaJIaX, cTeHax (C/NM3b OKpallleHa B SPKO-KpPAaCHBIM, XEJNTHIH,
CUHMIT U (PUOJIETOBHIN LIBETA).

Pon mukpounctuc (Microcystis) dpopMUpyeT MUKPOCKOIMUYECKHE,
yauie 6eccopMeHHBIE KOJJOHUM, B KOTOPHIX IIAPOBUAHBIE KIETKH I10-
IPYXEHBI B 00LIYI0 C1M3b. OuepTaHUsI KOJIOHUH MOTYT OBITh pa3HOO0-
Pa3Hbl, BAPbUPYS OT IIAPOBUAHOMN NO HUTEBUIHOM (HOPMBI, MPUYEM B
CIM3¥ MHOTJA BO3HMKAIOT OTBEPCTHS, MpPUIABasi KOJOHUU CETYATHIM
WM NPOABIPABIEHHBIN BUI (pUC. 3).

Y HEKOTOpBIX BUIOB B KJIETKaX MMEIOTCS ra3oBble BaKyoJIH, U3-3a
KOTOPBIX KJIETKM MOJ MUKPOCKOITOM KaXyTCs [TOYTH YepHBIMU. Bnaro-
Japsl 3TUM BaKyOJISIM KOJIOHMHU BCIUIBIBAIOT HA TOBEPXHOCTH BOABI, 00-
pas3ysl Ha HeW MAaCISTHUCTBIN IPSI3HO-3€e-
JIeHOBaThI HaseT. BeTpeyaercs B Bon-
HBIX U Ha3eMHBIX MECTOOOMTaHMSX, a
TaKXe B CJIM3U JPYrUX BOJOPOCIEA.

Pon mepucmonenus (Merismopédia)
o0pasyer cBOOGOIHOIUIABAIOLIME KOJIO-
HUU B GOpMe KBaIpaTHLIX WIM MPSIMO-
YTOJIBHBIX OOHOC/IOMHBIX CIM3UCTBIX IUIA-
CTHHOK (pHuc. 4).

Kietku mapoobpa3Hbie MM CJIer-
Ka 3JUIMIICOMAHBIE, PACIOJOXEHHBIE
4acTo mo yeTeipe. MepucMmonenus
0OBIYHO BCTpEYaeTcs B BOAOEMAxX CO CTOSI-
Yyer BOINOM, pEXE B Py4YbsX U pEKax, B
Puc. 4. Merismopedia. O6uuii  TUITAHKTOHE WIM MEXIY OIPYTMMU BOLO-

BUI KOJIOHHUHU POCIIAMHU.
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Nopsiaok Ocuunnatopuessie (Oscillatoriales)

K nopsiiky oTHOCATCS HUTYAThIE BONOPOCIH C TOMOLIMTHBIMHM He-
BETBALLIMMHUCS HUTSAMHU.

Pox ocumunaropus (Oscillatoria) yacto oOpa3yeT CHHe-3€JIeHbIe
IUIEHKM, TUTIABAIOLMe B BUE JIEMEUIEK HAa MOBEPXHOCTH CTOSTYMX BO-
JIOEMOB WIH MOKPBIBAIOIIHE BIAXHYIO 3€MJIIO, TTOJBOAHBIE MPEIMETHI
U pacTeHMsl, THO BogoeMoB. OUYeHb YacTO IUTUTENIBHO COXPAHSIOTCS B
CMELIAHHBIX KYJIbTypax BOAOPOCIEii, MO3TOMY OCHWUIATOPUIO BCErna
MOXHO MMETh B XXMBOM COCTOSIHUM. JIJIs1 MPUTOTOBJIEHUS MpernapaTa B
Karle Ha NMpeIMETHOM CTeKJIe NMpernapoBaJIbHBIMU MIJIAMU pa3beau-
HSIOT HeOOJIBIION KYCOYEK IUIEHKU Ha OTOENbHBbIE HUTH, 3aKPHIBAIOT
MMOKPOBHBIM CTEKJIOM M PaCCMAaTPUBAIOT IPH MAJIOM YBEJIMYEHUH MUK-
pockorna.

OcuwuiaTopus MPEACTaBiIsaeT COO0H HUTH Yallle BCEro CUHe-3ee-
HOTO LIBETa, MpsIMbIE WIM Clierka u3orHyreie (puc. 5). KoHeu Hutu
MOBOPaYMBAETCS TO B OAHY, TO B APYIYIO CTOPOHY, HUTb KaK Obl Kaya-
eTcs (OCHWLUIATOPHOE IBHXEHME). DTO KaYaHKUE COMPOBOXIAETCH Bpa-
LIEHHEM HUTH BOKPYT COOCTBEHHOI OCH M €€ IOCTYMAaTeJbHBIM JBU-
XEHHUEM Io cybcTparty. J[BuXeHMe HUTEN OCHLIATOPUM MOXHO 3aMe-
TUTh M 0€3 MHUKPOCKOIA IpPH MEpEMEIIEHUM UX M3 BOABI HAa CTEHKHM
COCy/ia WIH IO PACMOJI3aHUIO M3 KOMOYKA 10 BCEii Karie Ha MpeJMeT-
HOM CTeKJIE.

Ilpu GosbIIOM YBETUYEHUM MMKPOCKOIA BUIHO, YTO HUTH COCTO-
SIT U3 OOMHAKOBBIX LIWJIMHIPHYECKUX KJIETOK, PEIKO OOYOHKOOOpa3-
HBIX, KOPOTKUX WIM YIJIMHEHHBIX. TOJBKO BepXyllieYHbIE KIETKH MO-
I'yT o opMe OTIMYATHLCSA OT OCTAJIBHHIX. HUTH
pacTeT B pe3y/IbTaTe MOMEPEYHOro AJIEHUS KIIe-
TOK. ¥ HEKOTOPBIX BUIIOB MOXHO Pa3IU4YMTh LIEH-
TPOIJIa3My M XpOMATOIUIa3My, a TaKXe LMaHO-
(bMLMHOBbBIE IPaHYIBl — 36PHUCThIE BKIIIOYEHUS,
KOTOpbIE MOTYT pacIoJlaraThbCsl BAOJb MoMnepey-
HBIX Ileperoponok. Bomopocib pasMHoXaeTcs my-
TEM pacraja HUTe Ha OTAeNbHbIE MOIBHXHEIE
YYaCTKH — 20pMO20HUU, U3 KOTOPHIX BHIPACTAIOT
HOBBIE HUTH.

Pon ciapyamna (Spirulina) 61130K K pony oc-
UMJUTATOPUS, HO OTJIMYAETCA OT HEro HUTIMH,
O0ObIYHO UMEIOIMMU GOPMY NMPABUIBHOM, pexe
HECKOJIbKO HeNpaBMJIBHOM cniupanu (puc. 6).
Y kpynHbix (opM Oosiee UM MEHEE XOPOLUO 3a-
METHBI ITonepeyHble neperopoaku. Hutu croco6-
Hbl K BpalllaTEJIbHOMY U MOCTYMATeJbHOMY IBH-
XEHHIO.

Criupy/MHa IUMPOKO PaclpOCTPaHEHa B CTO-  puc. 5. Oscillatoria.
SIYUX U MELJIEHHO TEKYILIMX BOJaX. VYacTOK HWTH
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Puc. 6. Spirulina. Yyactok uutu Puc. 7. Lyngbya. Y4acToK HUTH

Pon jmmrbus (Lyngbya) Takxe GIM30K K pOAy OCLMJUIATOPUS, HO
HMMEET IUIOTHOE TPYOYaToe BAraIulle HWIM YeXOJl, B KOTOPHIH 3aKIIio-
yeHa HUTb (puc. 7). IIpu pa3sMHOXEHHMH TOPMOTOHMUHM BHICKAJIb3bIBAIOT
M3 BJIaraJIMIIA U [10C/IE HEKOTOPOTO NMEpHoaa ABHXKEHHUS BbIpabaThiBa-
IOT HOBBIE BJIarajiMiua.

IITupoko pacnpocTpaHeHHl B BONOEMAX Pa3IMYHOro THIMA, HEKOTO-
pble MPEICTaBUTENM XHUBYT B CJIM3M IPYTMX BOJIOPOCIEN.

NMopsaok HoctokoBbie (Nostocales)

K mopsimky OTHOCATCS HMTYaThle BOJOPOCHM C TeTePOLMTHBIMM
HUTSAMM, T.€. TIOMHUMO BETETATUBHBIX KIETOK 0OPa3yIOTCH reTepoumc-
THl U CIIOpBI. ,

Pon anaGena (Anabdena) npencraBieH OAMHOYHBIMU MJIK COOpaH-
HBIMU B JEPHOBUHKH HUTSAMH, MPSIMBIMH WIM U30THYTBIMH. B HUTAX
Hapsiay C BEreTaTUBHBIMU KJIETKAMM, B KOTOPBIX MHOI'O ra30BhIX BaKyO-
JIe#, MOXHO YBUIETh KJIETKM C MPO3PAYHbIM COAEPXUMBIM 0€3 ra3o-
BBbIX BaKyoJieif, HO C TOJICTHIMH CTEHKaMM — reTepouucTh. Ha rpaHu-
LI€ COEAMHEHHUS C COCETHUMM BEreTaTUBHBHIMU KJIETKAMM B KaXIOii
reTepoLIUCTE UMeETCS «IIpoOKa». B rereporcrax mpoucXoauT pukca-
uMs a3oTa. OTnenbHble BEreTaTUBHBIE KJIETKH, CHJIBHO pa3pacTrasch,
NPEeBpaLLAIOTCS B CIOPHI (aKMHETHI). CrOphI OJETH TOJICTOM 000JI0Y-
KO, B HUX MCYE€3aI0T Ta30Bble BaKyOJIM, HO HAKaIUIMBAIOTCH LIHAHO-
(uurHOBbIE 3epHa (puC. 8).

MHorue nnaHKTOHHbIE BUABI HEPEAKO BBI3BIBAIOT LIBETEHUE BOIBI B
CTOSYMX BOZOEMAX, M UX MOXHO JIErKo cobpaTh U 3adHKCUpOBaTh Gop-
MajiMHOM. OGBIYHO B MaTepuajie Hapsily C HUTSAMM, B KOTODBIX elle
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Puc. 8. Anabaena. O6wnit BUg HUTH:
1 — BereTaTMBHas KJIeTKa; 2 — crnopa; 3 — reTepouucTa

OTCYTCTBYIOT CIIOPHI, COIEPXKATCA HUTH C KIETKAMH, HaXOMSIMMMCS
Ha pa3HbIX CTaIUSAX CIIOPOOOpa3OBaHMUs.

Poxn nocrok (Ndstoc) nmpelcTaBieH CIM3UCTHIMU KOJOHUSAMU 1lia-
POBUIHON WHA-HeINpPaBWIbHOM (POpMBI, pa3Mephl KOTOPBIX OT MHKPO-
CKOITMYECKMX 10 HECKOJIbKUX CAHTHMETPOB. B CIIM3¥ UMEIOTCSA HUTH,
O4YeHb MOXOXHUeE Ha aHabeHy (puc. 9).

HocTok MOXHO JIETKO BBIIEJUTD B KYJBTYPY, a TAKXKE JOJITO COXpa-
HATb B CTAPBIX CMEIUAHHBIX KYJIbTypax. s MpUroToBIeHUS Ipenapara
OepyT LENTUKOM MEJIKME KOJIOHMM MJIM KyCOYeK KOJIOHMM, ITOMEIAIOT
B KaIUTIO BOABI Ha NMpEAMETHOE CTEKJIO, HAKPHIBAIOT MOKPOBHBIM M
UCCIEAYIOT MOJ MMKPOCKOIIOM.

Ponwl pusynapusa (Rivuldria) v raeorpuxusa (Gloeotrichia) vMeloT
LIApOBUIHBIE MJIM IMOJNYILIAPOBUIOHBIE KOJIOHMM, COCTOSIIIME U3 HH-
Tei, MOrpyXeHHBIX B CJIM3b (puc. 10). BHyTpH KOJIOHMM HUTH pacIiona-
raloTCsl pafuaibHO U MMEIOT paClUMPEHHBIE KOHIIBI C FeTEPOLUCTAMM,
KOTOpbIe 00palieHbl BHYTPb KOJIOHHU, MPOTUBOITOJIOXHBIE XK€ KOHIIbI
YacTO BBITSIHYTHl B OECLIBETHBINH BOJIOCOK. Ponbl oTiMyaloTcst Apyr OT
JIpyra Te€M, 4TO Y IJIEOTPUXUM B OCHOBAaHMM HUTHM Hall IeTepOLMCTOM
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b A

Puc. 9. Nostoc: Puc. 10. Gloeotrichia:
A — oOLuuit BUA KONOHUM; b — Mono- A — KOJIOHUs B pa3pe3e; 5 — HUTHL U3 KoJo-
Hast KOJIOHUS HUM CO 3pesioi Criopoi

pacIioioXeHa KpYIMHas CIopa, OKPYXEHHasl BJIarajidiieM, a Y pUBY-
Japuu criopsl He opmupyrorcs. Ilpemapathl ISt 3TUX BOAOPOCHEi
TOTOBSIT KaK ISl HOCTOKA.

OTAEN 3BrMEHOBbLIE BOOAOPOCIU
(EUGLENOPHYTA)

K oTnmeny oTHOCATCS BCTpeYarmoUIMecs MPEUMYIIECTBEHHO B Ipe-
CHBIX BOJAX, MPAaKTHYECKH MCKIIIOYMTEIBHO MOHAIHbIE OJHOKJIETOY-
Hble MPEACTABUTENU. Y HUX UMEIOTCS 1Ba HEPaBHbIX XIYTUKA (MIOKPHI-
Thl B OAMH pSII TOHKUMM BOJIOCKAMH), CBOEOOpPA3HBI MHUTO3, XJIO-
POIUIACT MOKPHIT TpeMsi MeMOpaHaMu, XJI0podWLIbl @ U b HEe MacKu-
PYIOTCS KapOTMHOMIAMH, 3aNaCHOM MPOIAYKT — NAPAMUAOH, KJIETOY-
HBI# TIOKPOB — neaaukyaa, pa3MHOXEHHE BEreTaTUBHOE.

Pon 3srnena (Eugléna), pa3BuBasich B Macce, 00YyCJIOBIMBAET 3eJie-
HBIH LIBET JIyXK, OOratbix opraHMuecKMMH BeniecTBaMu. Ecnu nmomec-
TUTh KaIUIIO TaKOM BOOBI HAa MPEAMETHOE CTEKJIO, 3aKPHITh MOKPOB-
HBIM M pacCMaTpHBaTh Npernapar npy MajioM YBEIMYEHUU MUKPOCKO-
Ma, TO MOXHO YBUAETh BEPETCHOBUIHbIE YIUIMHEHHbIE HEYIUIOILEH-
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Hble 3€JIeHble KJIETKH, aKTHUBHO IepeMelia-
rouiuecs B Boze (puc. 11). Takoe mocTynarens-
HO€E JBMXEHME 00ECIeYMBAET XIYTUK, BBIXO-
JSIIIHA U3 IJIOTKU. BTOpOM XIyTUK KOPOTKUH,
He BBIXOIAILMIA 3a mpenenbl rnoTku. Kpome
3TOTO IBMXKEHUS 3BIJIEHBI MOTYT COBEPILATH Me-
TaGOJIMYHBIE NBUXEHUS, CBI3aHHBIE C BEChbMa
CWIBHBIMM U3MEHEHUSIMU (HOPMBI TeNa: B NO-
MepeYyHOM HaIpaBJIeHUU KJIeTKa B3LyBaeTCs U
paciupsieTcsi, B MpOAOJbHOM — COKpallaeTcs.
ITpu GOJIBILIOM YBEIMYEHUH MUKPOCKOITA MOX-
HO pa3nisLIETh 000JI0YKY KJIETOK 3BIJIEH — Ief-
JIMKYJY, Ha KOTOpOM Y HEKOTOPHIX BUIOB Ha-
OJMIIONAIOTCS IUTPUXM, TOYKM WIM OTAETbHbIE
rpaHysbl, coOpaHHbie B psiabl. Ha mepenHem
KOHIIE TeJia 3BIJIEH HaXOAUTCS IJIOTKA, COCTO-
siasg U3 BOPOHKM, INIOTOYHOrO KaHajla M pe- Puc. 11. Euglena.
3epByapa. B pe3epByap BhIOpachIBaeT CBOE CO-  ByewrHmii BUI KIETKU
JEePXUMOe COKpATUTEIbHasI BaKyoJb. PsamoM ¢

IJIOTKOM PacrojIoXeH IJIa30K KPaCHOTO IIBETa.

B ki1eTke MMeeTCs OOHO SIAPO, OOUH MM HECKOJIBKO SIPKO-3€JIEHBIX
XJIOPOILIACTOB (KOTOPBIE Y Pa3HbIX BUIOB BAPHUPYIOT 110 OpMeE M pa3Me-
paM) ¢ IUpeHouIaMM WiM 6e3. 3anmacHoM IMPOMXYKT — IapaMWIOH —
OTKJIAABIBaE€TCA B LIMTOIUIa3ME€ B BHUIE 3€peH, Majoyek, Kojell. Pas-
MHOXAIOTCS 3BIVIEHBI MTPOJOJBLHHIM JEJIEHHEM IOMOJIAM.

Y psna BUIOB B KJIETKaX HaXOMUTCS 60JIbIIOE YHUCIO KPACHBIX Ipa-
HyJI, COIEpXaIlMX KApOTHHOMI acTaKCaHTMH. OHM MACKHUPYIOT 3eje-
HBIM XJIOpOoWILI, MpUAaBas KJIEeTKe KpacHylo okpacky. IIpu Macco-
BOM Pa3BUTHH 3TH BUIbI HA CBETY BHI3BIBAIOT KPACHOE «I[BETEHME» BOMI.
Y ogHHX BUIOB KJIETKU OOJIBIIYIO YACTh BPEMEHU KpACHBIE, Y IPYTUX
OKpPacKa MOXET MEHSTbCS Ha 3€JIEHYIO B TeUeHHE HECKOJIBKUX MUHYT B
3aBUCHMMOCTH OT OCBEILIEHHOCTH.

N 3aHATUH Jydllie MUMETh XUBOW MaTepuall, KOTOPbIi COOUPAIOT
B IpyAax, Jiyxax, o3epax, 6oysorax. i 3TUX Lejged MOXHO MCIOJIb-
30BaTh IUIAHKTOHHYIO CeTh. I1poOBI JOMXKHEI OBITH HUCCIEJOBAHHI B TE-
yeHue HECKOJIbKUX OHei. HekoTophie BUIBI MOANEPXKUBAIOT B KYJIBTYpE.

Pox dakyc (Phdcus). Bunbl pona UMEIOT YILIOILEHHOE TUIOCKO CXa-
TOE TeJIO, KOTOpOE Ha 3aJHEM KOHIIE YacTO 3aKaH4YMBaeTcs GecuBeT-
HbIM TPSIMBIM WJIM COTHYTBIM OTpOCTKOM (puc. 12). [Ing pona xapak-
TEPHO OTCYTCTBHME MeTabojuuyeckoro ABuMxeHUs. Kierku Gojee unu
MeHee CKpy4YeHbl OTHOCHTENIBHO MpoaojibHOM ocu. Ha obonouke 3a-
METHBI IITPUXH. BUIMMBII XIYTUK OOUH, OTXOAUT OT NEPEJHEro KOH-
12 KJIETKHU. SIApo 0QHO, XJIOpOIUIACTHl MHOTOYMCIEHHbIE B BUIE JHUC-
KoB 6e3 nmupeHounoB. Konuuectso, hopMa M pacnoioxXeHue napaMu-
JIOHOBBIX 3€PEH UCIOJB3YIOTCS IS ONpeAeneHus: BUIoB. s 3aHATUI
HYX€EH XHWBOI MaTepuaj, KOTOPbI MOXHO coGpaTh B MPECHBIX BOAO-
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Puc. 12. Phacus. Bueuuumii BUI Puc. 13. Trachelomonas.
KJIETKH BHewHuit BUA KJIETKH

€Max, HO MHOIME IIpEeICTaBUTENN COXPAHSIOTCS B (PUKCHPOBAHHOM
MaTepuae.

Poxn Tpaxenomonac (7Trachelomdnas). Bunpl pona mupoKo pacrpo-
CTpPaHEHBI B MPECHBIX BOJOEMAX, OTJIMYAIOTCSA TEM, YTO 3€JIEHblEe MO-
HaJbl 3aKJTI0YEHB! BHYTPH JOMMKOB (pucC. 13). JIOMMK MOXET OBITh [JI1alI-
KMM WIM OpPHaMEHTHPOBAaHHBIM, MMEET pa3Hylo (GOpMy, OKpacKy B
OypbIX TOHax M BCErIa Ha IMepeiHeM KOHLIE €CTb OTBEPCTHUE, Yepe3
KOTOpO€ BBIXOOMUT XIYTHK. BOKPYr 3TOro OTBEPCTUSI YaCTO MMEETCS
TOPJIBIIIKO WM OKaiiMieHue wunukamu. [Ipu pasMHOXeHHUM, Korma
KJIETKA JIEJIMTCS IOI0JIaM, Yepe3 3TO OTBEPCTHE BHIXOJUT OfHA WK 00e
JoyepHue ocobu. B Boie oHM BHIPaOaTHIBAIOT COOCTBEHHBIE JTOMUKH.

BecHOIt M 0CEHBI0O HEKOTOPBIE BUIBI TPAXEJIOMOHOCA MOI'YT pa3BU-
BaThCs B Macce, BhI3bIBAs «IIBETEHHE» BOLOEMOB. 151 3aHATUH Xeja-
TEJIbHO MMETD XMBOI MaTepuall, HO U NMpH PUKCALUUU TOMHKHU XOPO-
1O COXPAHSIIOTCS.

OTAEN ANHOPUTOBBLIE BOOAOPOCIN (DINéPHYTA)

JAuHOGUTOBbIE — YHUKATBHAS IPYINa BOAOPOCIEH, y KOTOPBIX 11O
KpaifHeil Mepe BO BpeMsl OOHOM YaCTH XU3HEHHOIO LIMKJIa XPOMOCO-
MBI KOHIEHCUPOBAaHbI Ha MPOTSXEHUH BCEro KIETOYHOIO LMKIA M B
HUX MaJIO TUCTOHOB. Mcxons U3 3TMX MPU3HAKOB SIIPO AMHOPUTOBBIX
BOJOPOCIIEH Ha3bIBAIOT ME30KAPUOHOM WM duHokapuoHom. ITonasns-
10111e€ 6OJBIIMHCTBO OTHOCSIIIMXCS CIO/a MPEACTaBUTENEH UMEIOT MO-
HaaHbI{ TUN auddepeHmanu TauioMa. ITonBUXHBIE TPENCTaBUTENH
IMHOMUTOBBIX, @ TAKXKE 300CIOPbI M FaMEThI JOP30BEHTPAIbHO YILIO-
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LIEHBI, UMEIOT CHEPUIECKYIO MU AHLIEBUIHYIO HOPMY C IBYMS rete-
poMopdHBIMU XryTHKaMu. OIUH XTYTHK JIEXHT B [TOIEPEYHOIt O0po3n-
Ke, Ipyroii B npomojibHOM. IlonepeyHslit XIYTHK MMEET CIIMPAIbHO
3aKPYYEHHYIO aKCOHEMY M MCUYEPYEHHbIM O€IKOBBIN MapakCWISSPHBIN
Tsx. Ha MeMOpaHe 3TOro XXryTuka pacroyIOXeH psil MPOCTHIX BOJIOC-
KOB. IIpOomONbHBIN XIYTHK UMEET TUITHYHOE CTPOEHUE, U Ha €0 MEM-
OpaHe BOJIOCKU pacIoJIOXKEHB! B 1Ba psaa. bueHue aTux XryTukos obec-
MeYyrBaeT BpallaTeJIbHOE M MOCTYMATEIbHOE ABMXEHUE. Y HEKOTOPHIX
MpEeACTaBUTEIEH OTCYTCTBYIOT OOpPO3Ibl, U reTepoMOp(dHbIE XKIYTUKHU
OTXOHSAT OT MepeAHero KOHua KiaeTku. OKpallleHHbIe MpPeACTaBUTENU
HMEIOT XJIOPOILIACTHI, BapbUPYIOLIME B YKMCIe, (opMe, OKpPacKe U MO
pacnojioXeHuIo B KieTke. OHU MOTYT OBITh OT XeJNTO-KOPUYHEBOTIO,
OJIMBKOBOI'O, KPACHO-KOPHYHEBOTO 10 TEMHO-KOPHMYHEBOI'O LIBETA, YTO
3aBUCUT OT COOTHOUIEHMSI XJIOPOWIIOB U KapOTUHOMIOB (B-Kapo-
THUH, MEPUIMHUH, TUHOKCAHTHH, TUAIUHOKCAHTHH). ITHTEeHCHBHOCTh
OKpaCKH 3aBUCHUT TaKXe OT HHTEHCMBHOCTH OCBEILEHHUS M COOTHOLIE-
HUS MEXIY aBTOTPOMDHBIM U reTepOTPOPHBIM THUIIOM MHUTaHMS. XJI0-
POIUIACTHI MMEIOT 00O0JIOUKY, COCTOSIIIYIO M3 TpeX MeMOpaH, IByX-,
TPEXTUJIAKOMIHBIE JIaMEJUTBI, OMOSICHIBAIOLIAs JIJaMeJIla OTCYTCTBYET.
Y HEKOTOPBIX MPeICTABUTENIEH €CTh MUPEHOU . 3aacHbIE ITPOAYKTHI —
KpaxMaJl, KOTOPHI OTKJIaAbIBAETCSA B LIMTOIUIa3Me, U Macna. Y AMHO-
(bUTOBBIX UMEIOTCS YHUKAJIbHBIE OpraHeJUIbl — Hy3)Abl, KOTOPBIE, BO3-
MOXHO, BHIMOJIHSAIOT (DYHKIMU COKPATUTENbHBIX Bakyoseil. Ecnu rna-
30K (CTMrMa) MPUCYTCTBYET, TO OH JJOKAJIU30BaH B 00JaCTU IPOJOIb-
HO# 60pOo31bl, Yallle BCEro BHE XJopomacToB. KiertouHas obonouka —
amgpuecma, TpencTaBisAoIas co00if COBOKYMHOCTD IUIa3MaJIeMMBbl U
CHUCTEMBI TEKAIBHBIX BE3UKYII MO Hel. B TeKaTbHBIX BE3UKYJIaX MOTYT
OBITh TEKAJIbHbIE IIACTUHKM, COCTOSINME U3 LIEJUIIONO3Bl. DT ILUIa-
CTHMHKY pa3IMYHBIM 00pa3oM OpHaMEHTHMpPOBaHbl. PazMHoOXaroTCs ou-
HOMUTOBbIE BEr€TATUBHBIM, OECIIOJILIM U IMOJIOBBIM MyTeM. Bojblias
4YacTh — MOPCKHE ITUIAHKTOHHBbIE (hOPMBI.

B npecHOBOIHOM IUTAHKTOHE, OCOOEHHO B CTOSIUMX BOJOEMAX, Yac-
TO BCTPEYAIOTCS POIbI MEPUIMHMYM U LiepaliMyM, KOTOpbIE HEpeIKo
BBI3BIBAIOT «LIBETEHME» BOABI. IS 3aHATHH JIydllie UMETh XXUBOH MaTe-
pHaJ1, KOTOPHIH COOMPAIOT IUTAHKTOHHOM ceThio. [ 3aMeieHUs IBU-
XeHUs1 3TUX GOopM COOKY MOKPOBHOIO CTEKJIa MOMELLAIOT KAIUIIO -
MEPTOHMYECKOIO pacTBOpa caxapa, KOTOPhIi MPOHUKAET MOJ, CTEKIIO.
Korna kieTka, OBUrasiCh, JOCTMIaeT pa30aBJeHHOIO pacTBOpa, OHa
ocTtaHaBiauBaeTcsi. OCTAHOBUTD ABUXEHME KIETOK MOXHO TaKXe JO-
OaBlieHMEM KaIUIM pacTBOpa ioxa B HOOMCTOM KayiuM. ist Jiyqinero
U3y4YEeHHUsI CTPYKTYPHl MAaHUMPS MaTepuan MOXHO ¢UKcUpoBaTh ¢op-
MaJIMHOM M MPOCBETIMThH COOEPXKUMOE KJIETKH B PACTBOPE XaBeJeBOH
BOIbI WIK B €IKOM KJIUM C MOCJIEAYIOHNIMM MTOAKpalIMBaHUEM aHWIMU-
HOBBIMM KPaCHUTEISIMHU.

Pon nepunusmym ( Peridinium). KneTku npeacraBuTesieid 3Toro pouna
HMMEIOT SICHO BBIpAaXEHHOE NOP30BEHTPAJIbHOE CTPOEHHUE, BBHIMYKIIbIE
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Puc. 14. Peridinium. Bun xnetku ¢ opiomHoi (4A) 1 cnuHHO (B) CTOpOH

€O CITMHHOM CTOPOHBI M BOTHYThIE C OploliHOM (puc. 14). KieTku mapo-
o0pa3Hble WK SIHLIEBUIHbBIE U OJETHI MOIIHBIM IMAHUMPEM, COCTOSILIMM
U3 IHUTKOB, HA MTOBEPXHOCTH KOTOPOTO BHIPAXEHHI MOIMEpeYHas ¥ mpo-
nonbpHast 6opozaxu. IIIUTKY coeaMHEeHBI MEXIY COOOM MONEPEeYHo Ucyep-
YEeHHBIMM LIBAMM, 32 CUET PACIIMPEHMS KOTOPHIX pacTeT NaHuups. I1o-
nepevyHasi 60po3aKa OMOSIChIBAET CIIMHHYIO BHIIYKJIYIO CTOPOHY KJIET-
KM, 2 KOHLIbI €€ CMBIKQIOTCSI WJIM HE CMBIKAIOTCS Ha OPIOIHOM CTOPOHE.

Puc. 15. Ceratium. Bua kieTku ¢
OprowiHoit (A) u cruHHOK (B)
CTOPOH
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OHa JenuT KJIETKY Ha JABE IOYTH
PaBHBIE YaCTH: BEPXHIOIO, WIH aIlu-
KQJIbHYIO0, M HUXHIOIO — aHTaNM-
KayibHylo. IIpononbHast 60po3nka,
MepreHIuKyJIsIpHas K IoIepey-
HOM, IMPOXOIMT IO OPIOLLIHOM CTO-
POHE HUDKHEH IMOJIOBUHBI KJIETKM.
Ot MecTa nepeceyeHuss 60po3IOK
OTXOmAT XIyTUKM. IlormepeuyHnli
JIEHTOBUJIHBIN YTUIOLIEHHbIN XIy-
THK JIEXUT B MONepeyHoi 6opo3n-
K€, @ HUTEBUIHBIN MPONOJIBLHBIN —
B MPOJOJIbHOM O0pO3dKe, BHICTY-
nasi 3a npeaeibl HUKHEro KOHLA
KJIETKH.

B npotomnnacre comepxarcd
MHOTOYMCJIEHHBbIE XJIOPOIUIACTHI
Oyporo uBeTa, KpynmHoOeE sIpo,
MHOrJA I1a30K. 3amacHble Belle-
CTBa — KpaxMmaJ M Macio. PasmMHo-
KEHHE Yallle BCEro NMpOUCXOOUT
IeJIEeHUEM KIIETKM Ha JBe. Penko y



HEKOTOPBIX NpeNCTaBUTeNeH HabIonaeTcs MoJA0BOM MPOLECC — U30-
ramusl.

Pon moytH MCKIIOYMUTENBHO MPECHOBOAHBIA, HO HEKOTODLIE €r0
MpEeACTaBUTENN BCTPEYAIOTCS B ONPECHSIEMOW MPUOPEXHOH mosoce
MOpEH U OKEaHOB

Pon uepauuym ( Cerdtium). KneTku BUIOB 3TOrO poAa CUIbHO BBITSA-
HyThl B JutMHY (puc. 15). [Tonepeynass 6opo3nKa y BUOOB LiepaliiyMa
OKPYXXa€eT BCIO KJIETKY B CAMOM ILIMPOKOM MECTe, IPOAOJIbHast 60po3-
Ka HaYMHAETCS OT MOIMEPEYHOM Ha OPIOILIHON| CTOPOHE KJIETKH U UAET
KOCO BHHU3. BepxHsiss — anmuKaJibHasl MOJIOBUHA KJIETKHU MPOXOJDKAETCS
B JUIMHHBII OTPOCTOK WIM alMKAJIbHBIA pOr, a HUXHAA — aHTalu-
KaJIbHasl UMEET JBa WIM TPU POrOBUIOHBIX NIpuaaTka. 2KIyTUKOB JIBa —
TOMNEepeYHblif U NMpPOJOAbHbINA. KileTKa mokpeiTa MaHIUpPEM, COCTOS-
IUM U3 1e/unoa03bl. I1Iupokue BB HE 00pa3yIOTCs, TaK KaK LUUTKU
MaHUUPSA MJIOTHO COSAUHSIOTCS.

Pa3MHOXeHHe MPOUCXOIUT B MOABUXHOM COCTOSIHUM IyTEM JeJie-
HMA BCEHM KIETKM B KOCOM HampaieHuH. Kaxmas u3 HOBBIX 0cobeit
TOJIyYaeT YacTh NaHLUPSA MaTepUHCKOM Ki1eTKH. HemocTaromue yactu
JOCTPauBalOTCA 3aHOBO U MOKPHIBAIOTCA NMaHIMpeM. B KOHIIEe BereTa-
LIMOHHOTO nepuoaa obpa3yloTcsl LMCTbI, KOTOPbIE MEPE3UMOBBIBAIOT
Ha JIHEe BoJoeMa Wi B TUHE. Il HEKOTOPBIX BUIOB U3BECTEH IeTepO-
raMHbIHN I10JIOBOH mpoLEecC.

BoNBIIMHCTBO — MOPCKME NMPEACTABUTENM, B IPECHBIX BOJAX BCTpe-
yaercs 4 BUa.

OTAEN OXPO®UTOBbLIE BOJOPOCHU
(OCHROPHYTA)

OTIen BKIIOYAET OPraHU3MBl ¢ pa3HOOOPa3HBIMM THIIAMU dudde-
peHIMauMM TaioMa (3a MCKIIOYeHHEeM CHGOHOKIAZAIBHOIO) — OT
OIHOKJIETOYHBIX MOHAIHBIX IIPEICTABUTEIEH JO TMTAHTCKUX BOJOPOC-
JIel ¢ TKaHEBBIM TUIIOM TuddepeHIHauy TaJUioMa. Y MOHAIHBIX Mpe-
CTaBUTENEH M XIYTUKOBBIX CTaAMii HBa XryTuKa. JJIMHHBIA XIYyTHK
MOKPBIT ABYMS PSIAMM TPEXYACTHBIX MACTUTOHEM, BTOPOH — IJIANKHUM.
XJIOpOIJIACThl MOKPBITHI YETHIPbMSI MEMOpaHaMM: IBE COOCTBEHHO
MeMOpaHbl XJIOpOIUIACTOB M JIBE XJIOPOIUIACTHOM 3HIOIUIa3MaTHye-
ckoii cetu. Ecau xyioporiact pacnoyioXeH psiioM C SIIPOM, TO HapyX-
Hasi MeMOpaHa sipa MepexoaUT B HAPYXHYI0 MEMOpaHy XJIOpOILIacT-
HOM 3HAOIUIa3MaTHYECKO# ceTH. JlaMe bl TpexTriakouaHble. UmeeT-
cs onosichiBaronas jJamesuia. ITomuMo x10poduuioB a, c;, ¢;, €3 UMEIOT-
Csl KAPOTUHOMIHBIE MUTMEHTHI. [ JIaBHBIH JOMONHUTEIbHBIN TUTMEHT —
@ykokcanmun WiV BOLIEPHAKCAHTUH (Y XEJITO3eEHBIX). XI0pOIUIacT-
Hast JHK uMmeer dhopmy KpyroobpasHoro (KOJbLEOOPa3HOIr0) HyKJe-
ouna. [TupeHounbl MOIyT ObITh, HO MOTYT ¥ OTCYTCTBOBaTh. 3aMacHoiA
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NPONYKT — XPU30NAMUHAPUH, KOTOPBIA HOpMUpYeTCs BHE XJIOpOILIa-
CTa, B BAKyOJIIX LIUTOIUIa3MBbl. ['J1a30K yailie pacroioXeH B XJIOpOIUIa-
cre. OH COCTOUT U3 psla JIUITMIHBIX [JI00YJI C KADOTUHOUIHBIMH TTUT-
MEHTaMHU.

KNACC 30/I0TUCTBIE BOOAOPOCIU (CHRYSOPHY'CEAE)

30JI0OTUCTbIE BOXOPOCIUM — ONXHOKJIETOUHBIE WIM KOJOHWAIbHBIE
OpraHu3Mbl C pa3IMYHBIMU THIIAaMU TUddepeHIIMalMK TaJUIOMa (aMe-
GOMIHBIN, MOHANHBIN, MAJTBMEUIOMAHBINA, KOKKOUIHBIN, NCEeBAONA-
PEHXHMMAaTO3HbIH), OKpallleHbl B 30JI0TUCTO-OYpBIit 1[BET, OOYCJIOBJIEH-
HbI MPUCYTCTBUEM B XJIOPOIUIACTaX Hapsoy ¢ XJIopoduiUiaMHu psiia
IO6aBOYHBIX KapOTMHOUIOB (Haubojiee BaxKHbIE MOIMOJHUTEIbHbIE
MUTMEHTH — (YKOKCAHTUH U BUOJIAKCAHTUH). 2KIYTUKOBBIE CTAIUU C
TUIIUYHBIMU OCOOEHHOCTAMU IUISS OXpO(PUTOBBIX BOAOPOCIEH, HO Ha
MaCTUrOHeMax UMeIOTCS JlaTepaibHble BOJOCKU. ITmacTumbl Takke Xa-
pakTepHHl i oxpoduToBbiX. CTUIMa pacmosioXeHa B XJIOpOIUIacTe,
COCTOMT M3 ONHOTO psifa JMIUAHBIX I06YN. 3amacHble MPOAYKTBl —
XPU30JIAMUHAPHH U JIMIIUABI — OTKJIAAbIBAIOTCS BHE Iactul. Kietku
yallle BCEro OKPYXEHbl JIMUIb IIa3MaIEMMOM. Y HEKOTOPBIX KJIETKHU
MOKPHITHl OPraHUYECKUMHU WIM KPEMHE3EMHBbI-
MU YelyiKkamMu, HO He ¢GOpMUPYIOT MAHLUPB,
MHOTHe€ XHUBYT B TOMHKaX. PaaMHOXeHMe mpe-
MMYILIECTBEHHO BEreTaTUBHOE U Oecrnojioe, 1mo-
JIOBOH IMPOLIECC U3BECTEH JJISI HEMHOTMX BUIOB.
Jna 30JI0TUCTBIX BOOOPOCJEN XapaKTepHO 00-
pa3oBaHUE CTOMATOLMCT — CIEUUAIBHBIX IMO-
KOSAIMXCA CTaIMIi, CTEHKA KOTOPBIX COCTOMT U3
KpeMHe3eMa. BcTpevaloTcsl TpeMMYILECTBEHHO B
MpECHBIX BOAAX, NOCTUrasi MaKCUMyMa pa3BH-
TUS B XOJIOHAHOE BpeMs roua.

Pon aunoopuon (Dindbryon). K pony oTHO-
CATCSL OMHOKJIETOYHbIE ¥ KOJIOHUANbHBIE MPEH-
CTaBUTENIM, KaK CBOOOMHOIUIABAIOLIME, TaK U
npukpervieHHsle (puc. 16). MoHanpl CUAAT B Ba-
3000pa3HbIX qoMuKax. Kyctukoo6pa3Has ¢op-
Ma KOJIOHMI CBsI3aHa CO CIIOCOOOM BEereTaTUB-
HOro JeleHMusl KJIETOK, KOrga OJHa M3 Jo4ep-
HMX KJIETOK MOKMAACT POAUTEIbCKUNA TOMHUK U
MPUKPEIUISIETCS K €ro OTBEpCTHIO, PopMUpys

A B CBOM COOCTBEHHBIM noMUK. Ponutenbckuii no-

MUK MOTYT MOKMHYTb ¥ 00€ NOYEPHUE KIETKMU.

Puc. 16. Dinobryon: ~ KJIETKM colepXaT OIUH MM JBa XJIOPOIIacTa
A — obuwmit Bua kono- 3OJOTUCTO-XKEJITOrO LIBETA, HA MEPEXHEM KOH-
Huu; B — uucra L€ KJIETKM BUIHBI IJ1a30K, JABE COKPATUTEJb-
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HbI€ BaKYOJIM M IBA HEPABHbIX IO JUIMHE XIYTHKA. XpU30JaMUHAPUH
pacIlojIOXKeH B BaKyoOJie Ha 3aJHEM KOHIIe KJIeTKU. Pa3MHOXeHMe Be-
FeTaTUBHOE [POJOJIbHBIM AEJIEHUEM KJIETKM IOIMOJaM M TMOJIOBOE.
3urora npespainaercs B croMaTouucty. IlpencraBurenu 3Toro pona
00MTAIOT B IIPECHBIX BOJAX YMEPEHHBIX U OOpPEAIbHBIX IHUPOT, MOTYT
BBI3BIBATH «1[BETEHUE» BOIBI, IPHIABasl €ii HEMPHUATHBIN 3amax U BKYC.
MukcoTpodHbIe MPeICTABUTEIN MUTAIOTCA GAKTEPUSIMU.

Ons 3aHATUH Jydile MUMETh XUBON Marepual, KOTOPHIi MOXHO
MOIKPAacUTh METWIEHOBOW CUHBIO.

Poxn ruppypyc (Hydrirus). TasnoM npencraBisieT coboi KpyIHbIE
(mo 30 cM UIMHOIA) CTU3UCTBIE KOJIOHUY, UMEIOINE BUJ KOPUUHEBBIX
pa3BETRICHHBIX LIHYPOB (puc. 17). B KOMOHMSIX paIM4aloT IJIaBHBII CTBOJI
U 60KOBble pa3BeTBIeHUS. KieTku, morpyXeHHblE B OGILYIO CJIU3b,
6oJiee PBIXJIO PaCIoIOXeHbI 10 rnepudepur KOJOHUM U 60Jiee TUIOTHO
B cepenuHe. PocT TaJutoMa MOXET OCYILECTBJISAThLCS TOJILKO 3a CYET JIe-
JIEHUS alUKAIbHbIX KIeTOK. KJIeTKH colepXart 1Mo OMHOMY YalleBUI-
HOMy OypoMmy xuoporutacty. IIpu 6ecrosioM pa3MHOXEHHMHM TOJIBKO B

Puc. 17. Hydrurus:

A — obumit BUA KONOHUM; b — KOHYUK BETBU; B —
A 3o0cmopa
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KJIETKaX 60KOBBIX BETBEM (POPMUPYIOTCS 300CMIOPBI XapaKTEPHOM TeT-
pasapuyeckoit GopMbl, KOTOpast MOANEPXKUBAETCS CKEJIETOM U3 MHUK-
potpy6oyek. MHOrna pa3BMBalOTCS 1IapOBUAHBIE LIMCTHL. BeTpeyaercs
TMAPYPYC B FTOPHBIX PYYbsIX U PEKaX C XOJIOJHOM BOXO#, Iie ero Kojo-
HUM NPUKPETUISIOTCA K KAMHSIM M JIPYTUM CyOCTpaTaM.

JIns 3aHATUH MOXHO HCIIOJIb30BaTh (UKCUPOBAHHBIA MaTepual,
JUIS 3TOro ¢parMeHT KOJIOHUHU MOMEILAIOT Ha NMPEOIMETHOE CTEKIO U
paccMaTpUBalOT IPU MaJIOM, a 3aTeM IIpU GOJIbILIOM YBEJIMYEHUH MUK-
pockora.

KNACC CUHYPOBbLIE BOAOPOCU (SYNUROPHY'CEAE)

ITo npu3Hakam o6uieit MOpOJIOrHKU CUHYPOBbIE BOZOPOCIH OYEHb
GJIM3KU K 30JIOTUCTBIM, HO OTJIMYAIOTCS MO psiIy OCOOEHHOCTEH: 06a
KTYTHKA HaIpaBJIeHbl BIEPEN; PEAYLUPOBaH Pl MUKPOTPYOOUKOBBIX
KOPEUIKOB; 0a3ajibHble B3IYTUSI MOTYT ObITh HA KAXXIOM XTIYTHKE; OT-
CYTCTBYIOT IJ1a30K, XJIOPOGHILI C;; TOBEPXHOCTb KIETOK OOBIYHO I10-
KpbITa MaHUMPEM U3 KPEMHE3eMHBIX YEllyeK; He U3BECTEH HU OJUH
darotpodHbIif MpeacTaBUTEND.

Pon cunypa (Syniira) npeactaBieH CBOOOIHOIUIABAIOMIUMU Chepu-
YECKMMHU KOJIOHUSIMH, Y KOTOPBIX OTCYTCTBYET 0Oluasi ciu3ucras 00-
BepTKa (puc. 18). KieTky B KOJIOHUU COETUHSIOTCS OTTSIHYTBIMM 3a]1-
HUMM KOHUAMHU. Ha nepenHeM KOHUE KJIETOK pacrnojioXeHbl ABa He-
PaBHBIX MO JUTMHE XryTuka. Kaxmas KjeTKa KOJOHHUHU MOKphITA, KaK
yepenuuei, OKpeMHEBIIMMU YelllyiikaMi. B KjieTkax pacrnosioXeHbl
XOpOLIO 3aMETHBIE JBa XJIOPOIUIACTa, UMEIOLIME BUI 30JI0TUCTO-XKEJ-
TBHIX TUVIACTUHOK. MOXHO HaGI10aTh MyJbCUPYIOLLHME BaKyOJIH, Oiec-
TSLIME Kanjid XpU30jJaMUHApUHA U Xupa. [71a30K oTcyTCTBYeT. B KO-
JIOHUH KJIETKU Pa3MHOXAIOTCA MMPONOJIbHBIM JEJEHUEM II0N0JIaM, YTO
MPUBOIMT K POCTY KOJIOHMI. HOBbIE KOJIOHMH BO3HUKAIOT 3a CUET pac-
naga Ha parMeHThI CTapbiX. YacTo BO BCeX KJIE€TKaX KOJIOHUU BO3HU-
KalOT HUCTHI. JIJ11 HEKOTOPBIX NMpEACTa-
BUTEJIE M3BECTEH IIOJIOBOH IMpouecc.
O6uTaeT B NMPECHBIX BOJAX, MOXET BbI-
3bIBaTh «IIBETCHUE» BOMIbI, [pUAABast €1
HEIPUSITHBINA 3amnax.

Hns 3aHATUH NPUTONEH TOJBKO XM-
BOM MaTepuall, METOAMKA MPUTOTOBJIE-
HMS TpernapaTa Ta Xe, 4To U Ui XJia-
MHUIOMOHAaIbL. [I1s1 0OHapy>XeHUsT KpeM-
HE3eMHBIX YelllyeK KaIUllo TpenapaTa
MOMEIIAIOT Ha MOKPOBHOE CTEKJIO U
JAIOT €M MOJIHOCTBIO BBICOXHYTD. [loce
Puc. 18. Synura. OGwunii Byx ~ 9TOTO MOKPOBHOE CTEKJIO MPOKAIUBa-

KOJIOHMH 10T 10 NoOypeHus nsarHa. [IpokaneHHoe
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CTEKJIO Pa3MELIAIOT Hall MPEIMETHBIM CTEKJIOM MPOKAJIEHHOM Karuien
BHU3, 3aKpeIUIsAs Ha yrjiax napaduHoM Wiy ractwinHoM. Jaree npe-
napaT pacCMaTpUBAIOT C MOMOILbI0O UMMEPCUOHHOMN CHUCTEMBI.

KIMACC TPUBO®ULIMEBDIE, XXENTO3ENEHLIE BOAOPOCN
(TRIBOPHYCEAE, XANTHOPHYCEAE)

K xJaccy oTHOCSTCS BOMOPOCIIH C pa3IMuYHbIMU TUIIAaMU TUddepeH-
LMauMy Tauioma (MOHaIHasi, aMeOoMIHas, NaTbME/UIOMIHAs, KOKKO-
WOHAas, HUTYaTasl, pa3HOHUTYATAs!, TICEBAONApEHXUMATO3Hast U cudo-
HasbHast). Ix nogBrxHble (GOPMBI M CTAIMM UMEIOT JIBA XXTYTUKA HEpaB-
HOH JUIMHBI M Pa3HOro CTpoeHus (6ojiee IUIMHHBINA C TPEeXYaCTHbIMU
MaCTUrOHEMaMH, KOPOTKUi — riankuit). CTpoeHue XJIOpOILUIaCTOB TH-
MUYHO 11 OXPO(PUTOBBIX BOTOPOC/IEH: OHU MOKPHITHI YETIPbMSI MEMO-
paHaMM, HapyXHas MeMOpaHa XJIOpOIUIACTHOM 3HIOIUIa3MaTUYECKOM
CETH TMEPEXOOUT B HAPYXKHYIO MEMOpaHy sipa, JaMeJUIbl TPEXTHIAKO-
WIHBIE, ONOSIChIBAIOLIAs JJaMeJuta uMeercst, xyoporuiactHas JJHK B Bune
€IMHOr0 KOJblia. XJIOPOIUIACTHI CONEPXKAT XJIOPOGUJUIBI @ U ¢ U Pa3INy-
Hble KADOTMHOMAbI, U3 KOTOPLIX [NIABHOE 3HAYCHUE UMEET BOLLIEPHUAK-
CaHTUH; PYKOKCAHTHH OTCYTCTBYeT. HakariuBaloT Macyio, Xxpu3oinamMu-
HapUH M BOJIIOTUH, KpaxMaJl He OOHapyxeH. PazaMHOXaloTcsl Berera-
THUBHbBIM, OECITOJIBIM U OJIOBBIM nyTeM. POPMUPYIOT SHAOLEHHbBIE I[UC-
Thl C OKpPEMHEJION 000JIOUKOM, COCTOSILLIEH U3 IBYX HEPaBHBIX YaCTeM.
III1poko pacrnpocTpaHeHbl B MPECHBIX BOAAX U MOYBEHHBIX MECTOOOU-
TaHMSIX, UMEIOTCSI MOPCKUE TPENCTABUTENH.

HauGonee umpoko pacnpoctpaHeHsl ponbl Tribonema, Botrydium
u Vaucheria.

Nopsaok TpuboHemoBbie (Tribonematales)

K nopsiaky oTHOCSATCS MPEACTAaBUTENMN C HUTYAThIM TUITOM nucdde-
PEHLMALUM TAJUIOMA.

Pon Tpudonema (Tribonéma, puc. 19). TayuioM npencraBiieH HEBET-
BSIUUMUCA HUTAMU. OOUTAET B pa3IMYHBIX MIPECHBIX BOAAX, OCOGEHHO
OOWIBHBI B XOJIONHOE BpeMs roga. CHayana HUTH NMPUKPEIUIAIOTCA K
cy0CcTpaTy ¢ MOMOINbIO 6a3aibHOM KIETKH, IOC/E OTMUPAHMS KOTO-
POt OHM BCILUIBIBAIOT HAa MOBEPXHOCTh BOJIOEMA U BCTPEYAIOTCA YXE B
BUJIe CBOOOQHOXMBYIIMX OTAEAbHBIX HUTEH.

Marepuan coOMpaloT BECHOM M OCEHBIO, KOIa 3Ta BOAOPOC/b B
Macce pa3BMBaeTCd B X0J0QHOM Bome. OHa 0Gpa3yeT XOpOLIO 3aMETHBIE
HEBOOPYXEHHBIM INIa30M KJIYOKH, NpPSAIM U XJIOMbs 3eJIEHOTO LIBETA.
JleToM BOmOpOCIM COOMpPAIOTCA B XOJIOAHBIX, XOPOILUO OCBEIIEHHBIX
Bomax. Matepuan pUKCHPYIOT JIyyilie BCEro B TOM Xe Mmocynue, B KOTO-
poit oHM coOpaHbl, 106aBUB B KauecTBe ¢ukcaropa 40%-ii popManux
13 pacueTa !/, yacTh 06bEMa M0 OTHOLUEHHUIO K 06bEMY NPOGBI. 3aTeEM
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COIEpXUMOe GAaHOUKM OCTOPOXHO B30as-
THIBAIOT U IUTOTHO 3aKynopuBawoT. Ho Bce
K€ JUTSL 3aHSTUH JIydlle UMEThb XXUBOH Ma-
TEpUaN, TaK Kak NpH (pUKCaLMHU XJIOpO-
IUIaCThl MOTYT Ae(POPMUPOBATLCA U UX OK-
packa uaMeHUTCS. TpuboHEMa JIerko pas-
BHMBAETCS HAa TBEPAbIX M XXUIAKHUX ITUTATENb-
HBIX CpeJax.

IIpenapat rotoBAT OOBIYHBIM CIOCO-
6OM, IUISI Yero Marepuai B KaIlle BOIbI
MOMELLAIOT HAa MPEIMETHOE CTEKJIO, paB-
HOMEPHO pacIipeesisis MpenapoBabHBIMU
UIJIaMH, HAaKPBIBAIOT IMTOKPOBHBIM CTEKJIOM
U 3aT€M pacCMaTpHUBAIOT CHayasa Npu Ma-
JIOM, a 3aTeM U OOJIbLIOM YBEJIUYEHUMU
MMKPOCKOIIA.

Hutu TpuOOHEMBI HE BETBSITCSI U CO-
CTOSIT U3 HWIMHAPUYECKUX WIKM GOYOHKO-
00pa3HbIX Ki1eTOK. MX JIerko OTaM4YuTh MO
JIBY3yOO#l BWJIOUKE Ha KOHIAX HUTH. Kie-
TOYHAs CTEHKA Y TPUOOHEMBI COCTOUT M3
JIByX IMOJIOBUHOK, KOTOPbIE 3aXONAT Kpasi-
MU YT Ha Ipyra B cepeauHe KieTku. [pu
pocre HuTeit H-06pa3Hblii pparMeHT Kie-
TOYHOH CTEHKHU JOBYX COCETHHUX NOUEPHUX
KJIETOK BCTPAMBAETCSl MEXIY IBYMS MOJIO-
A b BUHKAMM CTEHKM MAaT€PUHCKOM KeTKu. B
pe3yabTaTe 3TOro KaXmas U3 JOYEPHUX
KJIETOK HAaIOJIOBUHY ITOKPbITa CTApOM CTEH-
A — y4acTok HUTH; B — CTpoe-  KOjf MaTEPMHCKOM KJIETKM M HAIOJOBUHY

HHE CTCHKH HOBOOGPa30BaHHOM CTEHKOM. IT0OBUHKH

CTEHOK COCEIHUX KJIIETOK MPOYHO COEIU-

HEHBbI APYr C OPYroM Y NpPH pacnane HUTU Ha OTHAEJIbHbIE KJIETKHU
00pa3ylor xapakrepHble H-o6pa3Hble ¢)parMeHThI.

Takoe cTpoeHHe CTEHKH MOXHO XOpOILIO pacCMOTPETb NMpU HaJaB-
JIMBAaHUM Ha Mpenapar UM rnpu ero obpadorke 5S— 10%-M pacTtBopom
XpOMOBOTI'O aHI'MIPHIAA, PACTBOPSIOLIETO MOJIOAbIE YYACTKH CTEHOK U
BBI3BIBAIOIIErO pacnal HUTH Ha OTHenbHble KieTku ¢ H-o6pasHbiMu
creHkaMU. CT€HKa Y pa3HbIX BUIOB TPUOOHEMBI MOXET ObITh TOHKAS,
Y CTPOEHHE €€ TIOXO Pa3IMYuMO. Y BUIOB C TOJICTON CTEHKOH ee
H-o06pa3Hoe cTpoeHHE U CIOUCTOCTb XOPOLLIO BhIpaXeHbl. Kocklie nojio-
CBbl B CTEHKE MOXHO PacCMOTPETh, eCiM 06paGoTaTh npenapat 60%-M
pactBopoM KOH (nmomorpeTsiM) WiM OKpacUTb KOHIO KpPacHBIM (CM.
puc. 19, b).

B KkneTkax MMeeTCs HECKOJIBKO XEJTOBAaTO-3€JIEHBIX [1ACTUA O€3 M-
PEHOMIOB (TOJILKO Y OMHOTO BHIIA C MUPEHOUAOM). X UMCII0 Y pa3HbIX

Puc. 19. Tribonema:
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BUIOB BapbUpYyeT OT 1 —2 KOPHITOBUAHBIX U JIEHTOBUIHBIX IO MHOIO-
YUCJIEHHBIX TMCKOBUIHbIX. 3aMacHbIe MPOAYKTHl — GJECTSIIHE KaIlIU
Macia, KOTOpble MOTYT CIUIOLIb 3aIOJIHATh KJIETKY NpU HeGiaronpu-
STHBIX ycnoBusix. Kietku onHosimepHble, YTO HaGI0qaeTcs Mpy Crie-
LIMATTBHOM OKpacke.

PasmHoxxaercs Tpu6oHeMa BereTaTUBHO ((PparMeHTaMH HUTEMH), Oec-
MOJIbIM (300CIIOPaMM U aIUIAaHOCIIOpaMM) U MOJIOBBIM (M30raMHbIN MO-
JIOBOM MPOLIECC) MYTEM, NIPUYEM arUIAHOCIIOPHI OGPA3yIOTCs Yallle, YeM
300cnopbl. MHOrma GopMHUPYIOTCS NOKOSAILIUECS CITOPHI (AKUHETHI).

Nopsaok Botpuanessie (Botrydiales)

K ropsiaKy oTHOCSATCS IPEeACTaBUTENM C CU(POHATBHBIM TUITOM Au-
dbepeHIMaUMU TAUIOMA, Y KOTOPBIX OTCYTCTBYET OOraMHBbIi IOJIOBOIt
npouecc.

Poxa 6orpunuym (Botrydium). IlpencraBurenu pona (puc. 20) BcTpe-
YaJOTCS B TEYEHHME BCETO JIETA HA MOYBE IO GeperaM pa3JIMYHbIX BOIO-
€MOB, 6oraTbIX MUTATEJbHBIMU BEILECTBAMM, a TAKXKE B JIPYTUX CUJIb-
HO YBJIaXXHEHHBIX MECTaX Ha MOYBe, B KOJIESX JOPOT, OFOPOIHBIX Ipsi-
Jax, Mojsx opoweHusi. OGbIYHO OHM I'PYNIUPYIOTCA U UMEIOT BUI 3€-
JIEHBIX My3bIpei, JOCTUTAIOILUX 2 — 3 MM.

It 3aHATUH JyYlie UMETh XHUBOM MaTepual, TaK Kak Impu ¢puKca-
MU TAUIOM JeopMUpyeTCs M MPOTOIUIACT OTCTaeT OT cTeHKU. Cobu-
paTb MaTepual Jyylle BMECTE C 3eMJIeH, KOTOPYIO 3aTeM OTHEISIIOT
MyTeM B30AJITHIBAHUS C BOJOOM, WIM, MPUAECPXKHUBAS MUHIIETOM KyCO-
YeK IMOYBBHI C OOTPUAMYMOM, OCTOPOXHO OTIPENapOBLIBAIOT PU30U-
JaJIbHYIO YaCTh OT MOYBBI MPEeNapOBaJIbHBIMU UITIAMMU.

KpynHsele wapuky 60TpUIMYyMa XOpOLUO BUAHBI B JIYIYy WIM IOJ
OMHOKYJISIDOM, IUIS 4YEro MX Jyyllue IMOMECTUTh
Ha NMpEeIMETHOE CTEKIO C JIyHKOH. botpuauym
umeeT cudoHaTBHBIM TUN nuddepeHraUU
TaJUIOMa, NMPEeACTABJICHHOIO €IMHCTBEHHOM pa3-
pociueiics knerkoii. Ee HazeMHast 4yacTh UMeeT
BMJl OKPAILIEHHOTO 3€JIEHOTrO My3bIps 1LIApOBUI-
HOM WM 0OpaTHOrpYLUEBUIHOMK (HOpPMBI, nepe-
XOIs11ero B 6eClBETHbIE PU3OMUAbI, NMOIPYXKEH-
Hble B MOYBY. Pu3omabl HauumHaOTCA OOLIUM
CTBOJIOM, OT KOTOPOr'O OTXOIST OOKOBBIE BETBU.
B3pocible KJIETKHM MOKPBITHI MHOTOCIOMHOM
CTEHKOM, Ha KOTOPOH MOXET OTKJIanblBaThCA
MU3BECTb, YAaCTO 00pa3ys CIUIOLIHYI W3BECTKO-
BYIO KODOUKY.

Bosnbluas yacTh my3bIpsl 3amojiHEHA BaKyo-
JIbIO C KJIETOYHBIM COKOM. B mocteHHOM cioe
LIATOIUIa3Mbl pacriojiaraloTcsi MHOrOYMCIIEHHbIE Puc. 20. Botrydium.
JUCKOBHUIHbBIE XJIOPOIUIACTHI M KaIUIM Macha, BHewHuit BUI
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HUXE KOTOPBIX MOCJE ClIEUUAbHBIX OKPALUUMBAHUNA MOXHO YBUIAETH
MHOTIOYMCJIEHHbIE sapa.

PasMHoOXaeTcs 60TpuIUyM OECIIONIBIM MYTEM C MIOMOILBIO ABYXIY-
THUKOBBIX 300CIIOp, KOIrJa BCE COINEpPKUMOE My3bIpAd pachnalacTcs Ha
onHosinepHsble hparMeHThl. BEICBOG0OXIAIOTCSI 300CTIOPHI YeEpPE3 OTBEP-
CTHE Ha BEpLUIMHE My3bIpS WIM Yepe3 pa3pbiB CTeHKHU. IIporuiaBaB He-
KOTOpOE BpeMs B BOIE, 300CIIOpbI Ha CHIPOH 3eMJie pPa3BUBAIOTCS B
HOBBIE TAJUIOMBI 0OTpUAMYMA.

IMpu HenmocTtaTtke Biaard GOTPUAMYM Pa3MHOXAETCSI C MOMOLIBIO
arulaHocnop wik ¢GOpMHUPYET TOJCTOCTEHHBIE LIMCTHI, B OJHUX CIy-
yasix BCE COAEPXMUMOE My3blpsi UAET HA 00pa30BaHUE ONHOM KpyI-
HO# UUCTBI. B Ipyrux — 1ucThl OpMUPYIOTCS B pU30MIAX, KyIa BHa-
yajie MEepPeXOaUT comepKuMoe my3bips. LIMCTHI Wwin mpopacTaloT He-
MOCPEACTBEHHO B HOBBIN TAJIJIOM, WM O00pa3yloT 300CIOPHI.

ITonoBoii nporecc y 60TpuauyMa U30raMHbI WIXH reTeporaMHbIi.
CrieMaibHbIE TOJIOBBIE OpPraHbl, Kak Y BOLUEPUH, HE 00pa3yloTcs.

Nopsaok Bowepuessle (Vaucheriales)

K nopsiaky OTHOCATCS NpPeacTaBUTENU C CUGOHAIbHBIM TUIIOM
nuddepeHIMALMY TATJIOMA C OOFAMHbBIM IOJIOBBIM MPOLIECCOM U CHH-
300CMOpPaMH.

Pon Bomepus (Vauchéria). Bunbl pona (puc. 21) BcTpeyaloTcs B BO-
JIoeMax pa3jIMYHBIX TUIOB (B MPECHOM M MOPCKOM BOJE), MPUYEM KakK
Ha MEJIKOBOJbE, TaK U Ha 3HAYMTEJIbHBIX INTyOuHax. HekoTophie BUIbI
00pa3yloT 3eJIeHbIe JEPHOBUHKY Ha IMMOBEPXHOCTH BJIAXHOM IOYBHI.

CobupaTh MaTepuall MOXHO B TEUEHHE BCEro JieTa, HO CJIEAYET
NOMHMTB, YTO BOJOPOC/Ib Pa3pyliaeTCs 3HAUMTEIbHO JIerye MHOTHUX
JPYTHX, YTO CBSI3aHO C OCOOEHHOCTSIMM CTpOeHMs Bouuepuu. MHorna
HEOOJIbLLIOE MECTHOE MOBPEXAECHUE CTEHKU MOXET MPUBECTH K BbITE-
KaHMIO BCErO COAEPKUMOro HUTH. XOpOLLUHE pe3yIbTaThl HaeT NepeHe-
CEHME BOJOPOCIM B JIaBOpaTOpUIO BMECTE C TOW Cpeloi, B KOTOpPOW
OHa Oblna HaiineHa B npupone. BogHbie GOpMBI MOXHO NMOMEILATh B
aKBapUyMBl, IMOYBEHHbIE — BMECTE C MOYBOI B yalwuku Iletpu, no-
CTOSIHHO JIETKO YBJIaXHs. BONbIiMe BOZMOXHOCTH [UI U3YYEHUS BO-
LLIEPUH IaeT KyJIbTUBUPOBAHHUE €€ B JAOOPAaTOPHBIX YCIOBUSIX Ha TBEP-
JbIX U XXMIKUX MMUTATEeJbHBIX Cpelax.

[Ipu MajoM yBeJIMYEHUM MUKPOCKOIA BHIHO, YTO TAUIOM BOLIE-
PYU UMEET BUI BETBSILUMXCS TPYOUAThIX 3€JIEHBIX HUTEN 6e3 neperopo-
JIOK, TOCTUTAIOLIUX B JUIMHY HECKOJIbKUX CAHTUMETPOB. Boluepus npu-
KperviseTcss K cyoCcTpaTy ¢ MOMOILLUBI0O GECUBETHOrO pu3ouaa, KOTO-
PBIif MOXHO YBUIETh, €CJIM COOMpAaTh NMPUKPEIUIEHHbIE, a HE CBOOOM-
HoIU1aBaoue HUTH (puc. 21, A). KnetoyHas cTeHKa BOLLEPUM COCTO-
UT U3 LIeJUTI0N03bl. Ha MpOTSXEHUU TaliloMa MOXHO OOGHApyXWTb U
Neperopoaku, KOTOpblie 00pa3yloTcsl NMpPU €ro MOBPEXIECHUU M IS
OTHEJNIEHUS] OPTaHOB Pa3MHOXEHHUS.
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Puc. 21. Vaucheria:

A — HUTb C OOTOHUSMHU U aHTepuAMAMU; b — aHTepuauit (caeBa) U OOroHMit (crpa-
Ba); B — 300CnopaHruii ¢ BLIXOASALLEH U3 HEr0 CHH300CMOpOit

Bosblias yacth TAJUIOMA 3aHSTa BaKyoJiblo, a IO nepudepuu B LU-
TOILIa3ME PACIOIOXEHBI MHOTOYMCIIEHHBIE SIIpa, 3aMETHBIE ITOCIIE CITe-
LMaJILHOTO OKpAallIMBaHMS, Y TUIACTUIBI B BUIE 3€peH 0€3 MUPEHOUIOB.
Ha npoTsiXeHUH HUTH MOXHO BCTPETUTDb OKPYTJIbIE NMPO3payHble KaIliu
Macna. Ha KoHUEe HUTH Hepeako MonanaroTcs B3XYBLUMECS YYACTKH C
0oJjiee TEMHOOKPALUEHHBIM M T'YCTHIM CONEPXHMMBIM. DTO 300CIOpaH-
TUi, KOTODBI OTHENSAETCS MEPErOpoaKON U B KOTOPOM (OpMUpYeETCA
OIIHA KpyIHas 3oocnopa (puc. 21, B). 3oocnopa oBaibHOI (OpMEI, O3
IJ1a3Ka, rojiasi U HeCeT MHOTOYMCJIEHHBIE Mapbl XTYTUKOB. B Liuroruiazme
NOJ, KaXI0M Mapoi XIyTUKOB pacrojiaraercs simpo, B 6oJiee yGOKUX
CJI0sIX — XJIOPOIUIACThl, @ BHYTPH HAXOAMUTCS OOJbllAs BaKyOJb C Kie-
TOYHBIM COKOM. TTocsie BbIXoma 300Copbl U3 300CIOPAHIUs OHA HEKO-
Topoe Bpems (15— 50 MUH) IBUXeETCS, 3aTEM OCTAHABJIMBAETCS, BTA-
TUBAET XIYTUKH, ON€BAE€TCS CTEHKON W IpOpacTaeT B HOBBIH TaLIOM.

[TonoBoit mpouecc y BOLIEpUM OoOraMHbId. Ha 3aHATHSX MOXHO
MCIOJIb30BaTh JIMO0 XMBOI MaTepuall, TMO0 NMOCTOSIHHbIE MpenapaThl,
KOTOpBIE TOTOBAT, 3aK/II04asi BOAOPOC/b B MIMLIEPUH-XKENATUHY.

OO0pa3oBaHue y BOLUEPUU OOTOHUEB, AHTEPUAMEB U 300CIOPAHTH-
€B MOXHO NMPOCTUMYJIMPOBATh, €CJIU PE3KO MOMEHSTb YCIOBUS KYJlb-
TUBUPOBAHMS: TEPEHECTH BOJOPOC/Ib U3 MUTATENBHOIO PacTBOpa B AU-
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CTUJUIMPOBAHHYIO WIH BOZONPOBOAHYIO BOAY, U HA00OPOT; NEPEHECTH
BOJOPOCJIb U3 TEKYY€eil BOIBI B CTOSIYYIO; IOMECTUTh BOZOPOC/Ib, KOTO-
past pa3BUBajach Ha MOYBE, B BOAY; BBIHECTH Ha CBET BOIOPOCIb, KO-
TOpasi pa3BUBaJIaCh B TEMHOTE, U Ha00OPOT.

Jns 3HaKOMCTBa CO CTPOEHHUEM OPraHOB ITOJIOBOrO Pa3MHOXEHHUS
JIy4ylie UMEThb BUIbI, ¥ KOTOPBIX OHU 00Pa3yloTCs PSIOM KakK OOKOBBIE
BBIPOCTBI HUTH. AHTEPUIUU UMEIOT BUI OOKOBBIX LIMIMHAPUYECKUX BbI-
pOCTOB, 4acTo 3arubaroiuxcsa KproukoM (puc. 21, b). B Mecre neperu-
6a MosSBJISAETCA IMEPEropojaKa, OTAE/AIOIAsA aHTEPUIUN, B KOTOPOM
bopmupyIOTCS MHOTOYMCIIEHHBIE OeCLIBETHEIE criepMaTo30uabl. OHM Ha-
ITOMUHAIOT HEKOTOPBIE XIYTUKOBbIE CTaIUM OYphIX BOTOPOCEH, HO He
TUIHWYHBI VTS GOJIBLLIMHCTBA OXPO(PUTOBBIX BOTOpOCIEH. Y criepMaTo30-
M IBa HEPAaBHBIX XIYTUKA, IPUKPEIUIEHHbBIX COOKY: NMEPEeTHUH KOPOT-
KM HECET MAaCTUIOHEMBI, 3aAHUM XIYTUK IUIMHHBIA ¥ raakuii. Criep-
MaTO30M/IbI BEIXOIAT B BOAY Yepe3 pa3pblB HA BEPUIMHE aHTEPUIUS.

B ooronuu, KoTophlil UMeeT GoJiee WIM MeHee LIapOBUAHYIO (op-
My, 0Opa3yeTcs eIMHCTBEHHAsI OMHOSAEpHAsA AHLIEKIETKA. Y OTHOIOM-
HbIX BUIOB OOrOHUU (POPMUPYIOTCS IO OTHOMY WJIM IO JIBa PSIIOM C
aHTepUIUAMU. BHavase OHM HE OTAEJIEHBI IEPEropoAKOi U 3amoJiHe-
HBbI OOJIBLIIMM KOJIMYECTBOM XJIOPOILIACTOB M KarisiMu Maciaa. K Mo-
MEHTY CO3PEBaHMA OOrOHHSA B HEM pa3BUBaeTCS €IUHCTBEHHAs OI-
HOsiIepHas ANLEKIETKA, U OH OTAeseTcsl meperopoakoi. ObpaiieH-
Hasg K aHTEPUOMIO YacTh OOrOHMSA BBITAHYTA B BUIAE KIIOBUKA. Ilepen
OIUIOJOTBOPEHUEM CTEHKA B 3TOM MECTe pa3phIBa€TCsl U CIIEpPMATO30-
U MIPOHUKAET B OOrOHMMA. JIUIUIOMIHAS 3Ur0Ta MOKPHIBAETCS TOJICTOM
MHOTOCJIOMHOM CTEHKOI U IMpeBpallaeTcs B 0OCIOpPY, KOTOpas IMocie
MepUOoaa NOKOSA NIPOpacTaeT B HOBBI TaJUIOM. MeCTO penyKIMOHHOTO
JIeJIeHUsT B XXM3HEHHOM LMKIe Vaucheria, Kak Mojaraior, CBSI3aHO C
o0pa3oBaHMeM rameT. TakuM oOpa3oM, ee XU3HEHHBIH LUK — JTUII-
JnounHbii. IIpaBoa, UMEIOTCS M MPOTUBOPEYUBBIE TAHHBIE O MeHo3e Y
BOLUEPUU TIPU IPOPACTAHUM 3UTOTHI.

KINACC AWATOMOBBIE BOAOPOCHU (BACILLARIOPHY'CEAE,
DIATOMOPHYCEAE)

JuaToMoBbIE BOJOPOCIM — MMUKPOCKOIIMYECKHUE OPTraHU3MBbI, OX-
HOKJIETOYHbIE U KOJIOHWAIbHBIE, C KOKKOMWAHBIM TUIIOM IuddepeH-
uMauuu TajuioMa. Mx xapakTepHasi 0COG€HHOCTh — CBOEOOpa3HOe CTPO-
eHue 000JIOUKM, KOTOpasi MpeACTaBJIeHa KPEMHE3EMHBIM NaHUUPEM,
COCTOSIIMM M3 JABYX IMOJOBUHOK, HaAEBAIOLIMXCSA OpYyr Ha Ipyra, Kak
KpbILIKa Ha KOpoOKy. Kaxnast moyioBUHKA MaHIMPSl COCTOUT U3 CTBOpP-
KM U NOSICKOBUIHOro 060aKa. OnHOIt CTOPOHOM MOSCKOBUIHBIA 060-
JOK COEIMHSIETCS] C 3arMOOM CTBODKH, JPYroif, CBOOOIHOM, OXBaThl-
BaeT MOSICKOBUIHBIN 0000K BTOPO# MOJOBUHKM NMaHUMPA. Y psifa Au-
aTOMe MeXIy 3arMGOM CTBOPKM M MOSICKOBUAHBIM OGOIKOM BO3HM-
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KalOT BCTAaBOYHbIE O0OIKH, Ha KOTOPHIX (POPMUPYIOTCSI HETTONHEIE Te-
pEeroponKu, Wwiv cenThl. Bosbilasi cTBOpKa Ha3bIBaeTCs InUmMeKoll, MEHb-
1asi — eunomexou. Y OIBUXHBIX 0COO€H Ha CTBOPKE UMEETCS w06 —
LUEJIb WIM KAHAT U Y3€JIKH, B KOTOPBIX MPOXOAST BEPTUKATbHbIC KaHABI.

ITpu pabote ¢ AMATOMESMM IIPUHATO M3y4aTh UX CO CTBOPKH U C
MosICKaA.

ITon maHUMpeM HAXOOUTCS KJIETKA, OKPYXXE€HHas MJIa3MaJeMMOM.
B xjieTke HUTOoIUiasMa pacloyioXeHa B IOCTEHHOM CJIO€ U COAECPXUT
pa3sHooOpa3HOi (OPMbI XENTO-Oyphle XJIOPOIUIACThI, OKpacKa KOTO-
PbIX 3aBUCHUT OT MPUCYTCTBUS B HUX, KPOME XJIOPODHILIOB a U ¢, Oy-
poro nurMeHTa PyKOKCaHTHHA U elle psiia KapoTuHOuaoB. CTpoeHue
XJIOPOILIACTOB TUITMYHO JUISL OXPO(UTOBBIX BOIOPOCIIEii. 3amacHkIe Mpo-
JIYKThl — XPU30JIAMMHAPUH U Macyo. SImpo OOBIYHO pacIIOXEHO B
LIEHTpE KJIETKH B IUTOIUIa3MaTHYECKOM MOCTHKE. MIMe1oTCst BaKyosu ¢
KJIETOYHBIM COKOM.

XKrytukoBasi cTaiusi B XXM3HEHHOM LIMKJIE IIPEICTaBJIeHA TOJBKO
crepmarozounoM. OH MMeeT TOJLKO OOWH XIYTHK, KOTODBIA HeceT
TPEXYaCTHbIE MAaCTUTOHEMBI, Y HEFO OTCYTCTBYET LIECHTpajJbHasl Iapa
MMKPOTPYOOUYEK U PENYLIMPOBAHBI XIYTUKOBbIE KOPEIIKH.

J1aToMoBble BOOOPOCIU PAa3MHGXKAIOTCS BEreTaTUBHBIM M IIOJIO-
BbIM ITyTeM. IIpH BereTaTUBHOM Pa3MHOXEHUHU KaXAAasi TOUEPHSISE 0COOb
MTOJIy4YaeT MOJIOBUHKY MaHUMPS MAaTEPUHCKOM, KOTOpasi ISl JOYEpHEH
0co0M BCeraa CTAaHOBMTCSI SMUTEKOM, TMITOTEKY Xe JTOYEpHSA KIETKa
nIocTpauBaeT 3aHOBO. ITonoBoit mpouecc — usoramus (y raMeT OTCyT-
CTBYIOT XI'YTUKM) U ooramus. Ilepen o6pa3oBaHHEM raMeT sSApO pe-
IYKUIMOHHO IENUTCS, B Pe3yJibTaTe Yero pa3BUBAIOTCS TaIUIOMIHbBIE
raMmeThl. 3UroTa 0ieTa TOHKOI 000JIOUKOM U CITOCOOHA K pocTy. Takast
pacTyilas KJIeTKa IUaTOMEi Ha3bIBAaeTCS aykcocnopol, 3aTeM OHa BbI-
pabaTbhiBaeT MAHLUMPh U IIPEBPAILAECTCS B BET€TATUBHYIO KJIETKY. 2Kun3-
HEHHbBII LUK IMaTOMEH — IUIUIOMIHbIA C TaMETUYECKOM pemyKIIUEH.

JraToMoBbIe BOOOPOCTHY IUPOKO PACIPOCTPAHEHHI IO BCEMY 3€M-
HoMy wapy. OHU OOMTAIOT B IUIAHKTOHE M OEHTOCE MOPCKMX M IIpe-
CHBIX BOJJOEMOB, B 00pacTaHUSIX Pa3TUYHBIX CYOCTpaTOB.

MHorue G6eHTOCHBIE (DOPMBI, OOUTAIOLIME B UJIE O3€p U IPYIOB,
MOTYT COXpaHSATLCS B Mpo0ax, MOMEIIEHHBIX B HEOOJbILIME COCYIbI, B
KOTOpbIE JOJIMBAIOT BOAY U3 TeX XK€ BOmoeMoB. FIX MOXHO KyJIbTHUBUPO-
BaTh Ha XUOKHUX U TBEpAbIX cpenax. IIpu 3TOM MOXHO MCIOJIb30BaTh
cpeny Ilpatra, KHoma u gpyrue, B KoTophie H06aBisa0T 1—2 xarm
xuaxoro crekna (Na,SiO; unu K,SiO;). ITnaHKTOHHBIE (POPMBI B XH-
BOM COCTOSIHMH JOJITO COXPaHUTh He ynaetcs. st 3aHATHI JTyylle UMETh
XUBOH M (UKCUPOBAaHHBIN MaTepuan (puxcaius ¢GopMaJIuHOM), a
TaKXe MOCTOSIHHbIE IpernapaThl.

Kiacc nuatomeit IensiT Ha IBe TPYIIBI — IIEHHATHBIE, Yepe3 CTBOP-
KY KOTOPBIX MOXHO IIPOBECTU ABE WIM MEHbLIE OCH CUMMETPHUH, U
LIEHTPUYECKHUE, Yepe3 CTBOPKY KOTOPHIX MOXHO MPOBECTH TPHU U OOJIbLLIE
OCE CUMMETPUH.
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Huxe npuBeneHb! NOPSAKH, TPAIMLIMOHHO OTHOCUMBIE K NEHHAT-
HBbIM IMATOMESIM.

Mopsaok Hasukynossie (Naviculales)

IIpencTaBuTenu Mopsiika OMMHOYHBIE, CTBOPKH M30IOJILHBIE C XO-
pOUIO Pa3BUTHIM LIECJIEBUAHBIM LIBOM.

Pon nunnynapus (Pinnuldria). OgHOKIETOUHAS MMOABUXXHAS JUATO-
Mes. BcTpevaeTcs Ha IHE ¥ B 00pacTaHUsAX y 6eperoB pa3JIM4HbIX BOIO-
eMOB, TpEeaNnoyMTass BOIbI, GeXHbIE U3BECThIO. ISl NMPUTrOTOBJIEHMS
MpernapaTa Kario OypoBaTOro HajeTa 6epyT MUIETKOH CO JHA cocyna
M TTOMELIAIOT Ha NMpeIMETHOE CTEKJIO. 3aKphiB IIpernapar OKPOBHBIM
CTEKJIOM, CHayaJla HaxoIsAT MUHHYJIApUIO HA MAJIOM YBETUUEHUU MUK~
POCKOIIa M HAOJIONAIOT 3a €e ABUXXKEHHEM (€CJIM MaTepuall XMBOI), a
3aTeM pacCMaTPHUBAIOT MpU OOJNBIIOM YBETUYEHUM.

Co CTBOpKM ITMHHYJIApUS UMEET BUI BBHITIHYTOrO 3JUtuica (puc. 22,
A, I'). Ha XOoHLIaX CTBOPKM M B €€ CepeAMHE BUAHbI HEOOJbILIUE CBET-
JIble KPYXKH. DTO y3enku. Mexny HUMU BAOJb KJIETKHU IO ee Cepeliu-
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Puc. 22. Pinnularia:

A, b — BUI KJIETKHU CO CTBOPKHU U C MOsICKa; B — neeHUe MUHHYIapUU: IBE JOYEpHHUE

KJEeTKU ¢ nosicka; [, J — BUA MaHUMPS CO CTBOPKM M C Mosicka; /| — 1ioB; 2 —

y3enoK; 3 — sapo; 4 — Karuld Macia; 5 — XJIOpomiacT; 6 — LMTOIUIa3MaTUYeCcKuit
MOCTHUK

32



He NMPOXOOUT TOHKAsl, YaCTO CJierka U30THyTas JIM-
HUS — LUEJeBUIHbBINA WOB. B TOME CTBOPKH IO €€
Kpalo pacrosioXeHbl MornepeuHble Kamepnl. Ilepe-
ropoIKH MEXIy 3TUMMU KaMepaMM BUIHBI KaK Ma-
paJulesibHble peOpBIILKYU, HE IOXOA[LLUE OO JIUHUU
wBa. InacTUHYaThIe XJIOpOIUIACTBI (BUAHBI B IPO-
(WIb) pacrnonarailTcs Mo KpasiM CTBOPKH B BUIE
JBYX Y3KHMX NOJIOCOK XeJITO-KOPUYHEBOro 1iBeTa. Eciu
MaTepua GUKCUPOBAHHBINA, TO XJIOPOIUIACTHI UME-
IOT 3€JIEHYIO OKpacKy. B LIeHTpe KJIETKH XOpOollIo B1-
JIeH LIMTOIUIa3MaTUYECKUH MOCTHUK, B KOTOPOM pac-
nosnaraercs sapo. ITo o6e CTopOHbI OT MOCTHKA Ha-
XOISTCS BaKyOJu C KJIETOYHBIM COKOM. B muTomn-
Jla3Me KJIETKM BUIHBI OKPYIJIbIE KaIlIM Macja (CM.
puc. 22, 4, b). Puc. 23. Navicula.

IIpu paccMOTpeHHHM C MOSICKA MTMHHYJIapUs UMe- Bux co CTBOpKHU
eT (OpMy IPSMOYrOJbHMKA M BUAHO, KaK IOSCKO-

BMIHbIE OOOIKM HAXOISAT Ipyr Ha apyra (puc. 22, b,

1. o xpasiM MosiCKa CBepXy, CHU3Y U NMOCEPEIUHE BUIHBI B PO
y3enku. [TapaienbHble peOphIIIKY 3aMETHBI TOJILKO Ha 3arube CTBOp-
Ku (puc. 22, ). KineTka c 1nmosicka UMeeT XeJITO-Oypylo OKpacKy, Tak
KaK XJIOPOIUIACThI PACIOJIATaloTCs CO CTOPOHBI MOSICKA. BUIHBI TakkKe
LUTOIUIA3MAaTUUECKUI MOCTHUK, SIAPO U Kamiau Macia (puc. 22, b).

Ha xuBBIX npernaparax 4aCTo MOXHO HabJIonaTh Aesuuecs MuH-
HYJIapUU B BMIE IBYX KJIETOK C MOsCKa, JieXallle BIUIOTHYIO ApYr K
Opyry. DTO MOJIOJbIE KIIETKH, ITOJTYYUBILIUECS B pe3yJIbTaTe BEreTaTUB-
HOTO JIeJIEHUA U elle He pasowemuuecs (puc. 22, B). Cnenyer oTMme-
THUTb, UYTO CTPOEHME JIyUllle BUIHO Ha MYCThIX KieTkax (puc. 22, I, 1).
st 3TOro Xopouo MMETh MOCTOSIHHBIE MTpenapaThl.

Pon naBukyna (Navicula). KineTku yaiie Bcero OIMHOYHbIE, MOMI-
BUXHbIe. CTBOPKY JIMHEHHBIE, JAHLUETOBUAHbIE, SJUTUIITUYECKUE, CUM-
METPUYHbIE 110 MPOJOJILHOMN U MoIepeyHoil ocsaM. I1leneBUIHBIN 1110B
MPOXOIUT IO cepearHe CTBOpKHM (puc. 23). XopoIiacToB IBa, peako
OIMH, MPWIEraloT K ITOSICKOBOI CTOPOHE NaHUUps. MHOrMe BUIbI CXO/-
Hbl C BUOAMU NMUHHYJApUHU, HO OTIMYAIOTCH OTCYTCTBHEM KaMep Ha
CTBOpKax. BcTpevyaloTcss Ha JHe, B 0OpacTaHMsX, peXe B MJIAHKTOHE
KaK NPECHOBOAHBIX, TAK U COJIOHOBATOBOIHBIX U MOPCKHX BOIOEMOB. B
HacTosilee BpeMsi 00beM poja nepecMaTpUBAETCsl, U3 HETO BBLAEISAIOT
HOBBIE POJIBI.

L

LT/

Nopsiaok Linm6ennoesie (Cymbellales)

IIpeacraBuTtenu nopsnka OXMHOYHBIE WJIM COOpaHbl B KOJIOHMM.
CTBOpKH KJIETOK M30- WJIM TETEPOIOJIbHbIE, MOTYT OBITh MOJYTYHHbIE.
HleneBuIHBINA LIOB HA 0GEMX CTBOPKAX XOPOILIO Pa3BUT WIM Ha OXHOIA
U3 HUX 3aYaTOYHBIH.
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A

Puc. 24. Cymbella. TTanuupb (A) — BUI
co ctBopkU. Encyonema. Kononuu B
CIU3UCTBIX TpyOKax (B)

Pon uumbenna (Cymbélla).
KieTku OOMHOYHBIE, yallle CBO-
6onHOoXHuBYIIUe (puc. 24, A),
MHOTIA IPUKPEIUISIOTCS K CyO6-
CTpaTy C MOMOIIbIO CIU3UCTOM
HOXKH WIY 3aKJIIOYEHBI B CTyne-
HUCThIE TPYOKHM (ITOC/IEIHUE OTHO-
CAT cefyac K pooy 3HUMOHEMA —
Encyonéma, puc. 24, F). CTBOpKH
HMEIOT NOJYJIYHHYI0O POopMy C
NMPSIMBIM WJIM BOTHYTBIM Opioui-
HBIM KpaeM U BBIIYKJIbIM CIIMH-
HBIM, CHMMETPHUYHBI I10 Ionepey-
Hoit ocu. I11oB 0GbIYHO GoJIEe WIN
MEHee MPUOIUXEH K OPIOIIHOMY
Kpalo. ENMHCTBEHHBIIH XJIOPOIUIACT
B BUJE IUIACTMHKM, PACITOJIOXKEH
C IMOSICKOBO#M CTOPOHKLI. BcTpeya-
€TCsSl Ha THE WIM B OOpacTaHUsX,
MPEUMYIECTBEHHO B IPECHBIX
Bonax. B Hacrosiiee BpeMsi 00beM

pola nepecMaTpUBAETCs, U3 HETO BBLIEJISIOT HOBhIE POJBI.

Pox rombonema (Gomphonéma). KiieTku omMHOYHbIE, IIPUKpEILIE-
Hbl K CYOCTpaTy ¢ MOMOILUBIO CIU3UCTON HOXKH, MOTYT (hOPMUPO-
BaTh KOJIOHUM (puc. 25, B). [TaHLIMph HECUMMETPUYHBIH IO TONEpeY-
HO} ocH (OIMH KOHELl YXe€ APYroro), ¢ mosgcka UMeeT BUI KJIHUHBILI-
Ka, CO CTBOPKM — OYJIaBOBUIHBII, JIAHUETOBUAHBINA, 4acTO Iepe-
LIHYpOBaHHBIH (puc. 25, A, F). llloB MpoXomuT Mo cepeauHe CTBOPKH.

A b

Puc. 25. Gomphonema:
A — BUA cO CTBOPKM; b — BUA € nosicka; B — KOJOHHUS
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XJI0pOIUIaCTOB B, OHU UMEIOT (OpMYy MJIACTMHOK U IMPUWIEramT K
NMOSICKOBBIM CTOpOHaM. BcTpeuaeTcss Ha AHe U B OOpacTaHUsIX mpe-
CHBIX BOJOEMOB.

Mopsaok AxHaHToBbIe (Achnanthales)

IIpencraBuTesu NopsiaKa OQHOKJIETOYHbIE M KOMIOHUATBHBIE CO 1le-
JIEBUIHBIM LIBOM TOJILKO Ha OIHOI CTBODKE.

Pox xoxkkoneuc (Cocconeis). KieTku oIMHOYHbBIE, TPUKPETUISIOTCS
K CYOCTpaTy HUXHEH CTBOPKOIi, Ha KOTOPO# pacmnoyioxeH 1moB. Bepx-
HAS CTBOPKaA He uMeeT mBa. CTBOpKM ajutunTHyeckue (puc. 26, A, b).
XJ10pOIUIacT B BUAE IUITACTUHKH C JIOMMACTHBIMM KPasiMM, MPUJIEraeT K
BEpXHEN CTBOpKe. BcTpeyaeTcst B 06pacTaHMsIX BOZOPOCIEH U BHICLIUX
pacTeHHUii B NMPECHBIX U MOPCKMX BOJIAX.

Mopsaok Baumnnapuessie (Bacillariales)

IIpencraBuTenu nMopsiaKa OMMHOYHbIE, peXe KOJOHUaIbHbIe. CTBOp-
KM KJIETOK U3OIMOJIbHbIE, C KAHAJIOBUIHBIM ILIIBOM, PACIOJIOXEHHBIM B
KUIIE.

Pon mmmmmsa (Nitzschia). KieTku GobLIei YaCThIO OMUHOYHbIE, PEXE
COEIUHEHBI B KOJIOHUHU (pHC. 27). CTBOPKHU JIMHEHHBIE, PEXE JUTUIITH-
YyecKue, MHOrIa S-06pa3Ho M30THYThIE. I10 Kpalo KaXmoil CTBOPKH Ipo-
XOIOUT Y3KUil BLICTYII — KHJIb, B KOTOPOM HaXOOUTCH KaHAJIOBUIHBIN
110B (KWIb CO LIBOM BUIHBI KaK JIMHUS, IPOXOASIIAs MO Kpalo CTBOP-
KM). XJIOpOIUIAaCT OOBIYHO MpWIeraeT K Nosicky. Bcrpevyaercs yaiie Bce-
ro B GEHTOCE.

A b

Puc. 26. Cocconéis. Bepxuss (4) u
HuxHas (b) cTBOpKuM

Puc. 27. Nitzschia. Bun co cTBOpKu
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Nopsaok Ta6ennapuessbie (Tabellariales)

IIpencraBuTenyu NMopsiika, BUTUMBbIE C MOSICKA, — IPSIMOYTOJIbHBIE,
CO CTBOPKM — 3JUIMIITHYECKUE IO YIUTMHEHHO-JUHEHHBIX. MMeroTcs
BCTaBOYHbIE 0GONKHM C CENTAMU. PUMOIMOPTYJIBI PACIIONOXEHBI B LIEHT-
pe xietku. llloB oTcyTcTBYET. BONBIIMHCTBO MpencTaBUTENEN — Ipe-
CHOBOJIHbIE SMTUMUTHI.

Puc. 28. Tabellaria:
A — oOmit BuI KOJOHMM (KJIETKU BUIHBI C MosgckKa); b — BUA MaHUMUPS CO CTBOPKU

Pox Tabesnapus (Tabelldria). KneTku coeiMHeHbl CBOUMM KOHIIA-
MU B 3Ur3aroo0pasHble LEMOYKH WIN COMKHYThIE JIEHTBI, PEIKO B 3BE3-
nmyaTble KOJOHUU. Kaxmas KieTka uMeeT BUI TaGIMUKH (C IMOsCKa).
I1pu paccMaTpyMBaHUH KJIETOK C ITOSICKA BUIHBI BCTABOYHbIE OOOIKHU U
centhl (puc. 28, A). CTBOpKHY OT JIMHEHHBIX 10 YIUTMHEHHO-3JUIUIITH -
YECKMX C pacIIMPEHHBIMU KOHLIAMHU U cepeauHoit (puc. 28, F). Xio-
POIUTIACThI MMEIOT BUI MHOTOYHCIEHHBIX MEJNKUX 3epeH. OOGUTAIOT B
00pacTaHUsIX U IUIAHKTOHE MPECHBIX BOI.

Nopspok ®parunapuessie (Fragilariales)

IlpencraBuTeNM NMOpsaKa OOJUHOYHBIE WIM COOpaHbl B KOJOHMM,
KJIETKHU YIUIMHEHHBIE, SJUTUIITUYECKHE. PUMONOPTYJIbI pacnosaralorcs
Ha KOHLIax cTBOpKH. CemnThl ¥ 1IOB OTCYTCTBYIOT. BeTpeyaloTes B mpe-
CHBIX 1 MOPCKHX BOJOEMaX.

Pox muaToma (Diatdma). KosoHUM HAITOMUHAIOT MpeabIAyLIXE, HO
C MosicKa MaHUUPhb YIIMHEHHO-TPSAMOYTOJbHBINA, C OKPYIJIEHHBIMU
yIJlaMM, CEIThl OTCYTCTBYIOT, HE BCerma UMEIOTCS BCTABOYHbIE 000MI-
KU (puc. 29, A). CTBOpKH JIMHEHbIE 10 JIUIMTUYECKUX, KOHLIbI LM~
poxooxpyribie (puc. 29, 5). XnoporuiacTel B BUie Meakux 3epeH. IIu-
POKO pacnpOCTpaHeHbl B 00paCTaHUSIX B IIPECHBIX BOAAX.

Pox acrepuonenna (Asterionélla, puc. 30, A, b). Knerku coeamHeHbI
B 3Be3/1yaThle KOJIOHUM. Kaxnas kieTka uMeeT BUI TOHKON MaJOYKHU
CO CJlerka pacHIMpeHHBIMU KOHLAMHM. XJIOPOIUIACThl TUIaCTUHYAThIE,
Meskue. BcTpeyaroresi B IIaHKTOHE MPECHBIX M1 MOPCKHUX BOJ.

ITopsinku, TpaTMMOHHO OTHOCHUMbIE K LIEHTPUYECKUM JUATOME-
SIM, TIPUBENEHbI HUXeE.
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Puc. 29. Diatoma:
A — o61mMit BUI KOJOHUM (KJIETKM BUIHBI C MOsACKA); b — BUA MaHUMPS CO CTBOPKHU

A b

Puc. 30. Asterionella:
A — o61UMit BUL KOJOHUH (KJIETKM BUIOHBI C MOsicka); b — BUA MaHUMPS CO CTBOPKHU
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Nopsaok Tanaccuoanpossie (Thalassiosirales)

K mopsinky OTHOCSTCS OMHOKJIETOYHbIE U KOJIOHUATbHbIE MPeNCcTa-
BUTENIM C KPYDJILIMM, PeXe SJUIMITHYECKUMU CTBOpKaMH. [IByryonie
BBIPOCTBI OOBIYHO HEMHOTOYHCJIEHHBIE, TIO-PA3HOMY PACIIOJIOXEHBI HA
JIMLIEBOW CTOPOHE CTBOPKU. BBIPOCTHI C OMOpaMu, 0GbIYHO MHOTOYMC-

'’

WL

Puc. 31. Cyclotella. Bua maHIups CO CTBOPKH
A (A) u c nosicka (b)

JIEHHbIE, PACIOJOXEHb B IMPUKPaeBOW HW/WIM LEHTPaJIbHONW YacTH
CTBOPKH.

Pox muknorenna (Cyclotélla). KileTKy HalIOMMHAIOT KPYTJTYIO KOPO-
004Ky, OOBIYHO OMUHOYHLIE, pEXe COeMMHEHBI B KOJIOHUU B BUIE lI€-
noyek. ITo Kpaio CTBOPKM MO paaiuycaM pPacIONIOXEHBI IUTPUXH WIH
pebpriiuky. LleHTpanbHas yacTh GECCTPYKTYPHASI WJIM C TOHKMMU TOY-
KaMM, LIUTpUXaMHU, yacTo Gosiee Buimykias (puc. 31, A, b). Xnoporuia-
CThl MHOTOYMCJIEHHBIE, UMEIOT BUI MEJKHUX IUIACTUHOK. Bomopocib
o6uTaer GOJbIIEH YaCThIO B TUTAHKTOHE MPECHBIX, pEXe COJIOHOBATHIX
Y MOPCKHUX BOI.

Nopsaok Menoauposbie (Melosirales)

IMpencTaBuTeNy NMOpANKAa KOJOHHUAJNbHBIE, peXe OJMHOYHBIE.
ITaHUMpPE 1WAPOBUIHBIN WIK HWIMHIpUYECKUl. CTBOPKM KpYTJbIe,
IJIOCKHE WM BhINMYKIIbIE. JIBYryOble BHIPOCTHI PacIIONOXEHBI IO BCei
MOBEPXHOCTH CTBOpKHU. ITomapinsiioniee 6OJbIIMHCTBO BUIOB MOp-
CKMeE.

Pon meno3unpa (Melosira). KononuannHast Bomopocib. Kiretku uu-
JIUHIPUYECKUE, COEIUHAIOTCS KPYIJILIMU CTBOPKAaMHU B HUTH WJIH lie-
nouku (puc. 32, A). Ha cTBopkax UMEIOTCS TOYKH, PacHoiaraloumecs
B paIMaJIbHBIX psiax.

XN0poruIacThl UMEIOT BUI AUCKOB HJIM JIONACTHBIX TUTaCTUHOK. VIHOT-
Ja B mpobax MoMamaTcs ayKcocnophl. JJist 3aHITHH JIy4yllle UMETh ro-
TOBBIH MpenapaT HUTeH MeJIO3Uphl C ayKcocmopamu (puc. 32, b). Ipe-
napaThl FOTOBSAT B IMLEPUH-XEJIaTUHE. AyKCOCIIOPBl UMEIOT BUI pa3-
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Puc. 32. Melosira: Puc. 33. Chaetoceros. Kononunsa
A — oBOwuit BUI KOJOHUM (KJIETKH (KJIETKM BUIHBI C MOSACKA)
BUIHBI C MOsicka); b — KOJOHHUA C
ayKcocropamMu

AOYTBIX KJIETOK, KOTOPBIC ITO IUMPHUHE 3HAYUTCIBHO IMPEBLIIIAIOT BEre-
TAaTUBHBIC KJICTKHU, KOHLbI ayKCOCIOp CJIErKa OTTAHYTHI.

Mopsaaok XeToueposskie (Chaetocerotales)

KiieTku coeIMHEHbI B KOJIOHUH, peXe ONUHOYHbIE. [TaHuMpL LM~
JMUHApUYecKuil. CTBOPKM 3JUTUNITHYECKUE WM ITOYTH KPYIJIbIE C ITMH-
HbIMU TMOJISIDHBIMU BBIPOCTaMM, C ITOMOIIbIO KOTOPHIX KJIETKH CO-
eIMHEHbI B KOJIOHUH. PUMONOPTYNBLI PaCHONIOXEHbI B LIEHTPAIbLHOM
YaCTU CTBOPKHM, pexe OTCYTCTBYIOT. Buabl Mopckue, pexe MpecHo-
BOIHBIE.

Pox xetouepoc (Chaetdceros, puc. 33). KieTku UMEIOT BUI KOPOT-
KMX HWIMHAPUKOB. CTBOPKH 3JUIMIITUYECKUE M HAa KaXIOM IIOJIoce
HECYT MO UIMHHON MOJO# LUETUHKE, MOCPEICTBOM KOTOPBIX KJIETKHU
COEAMHEHBI B HeNOYKH. [Ip1 5TOM LIETUHKU COCEIHUX KJIETOK B OCHO-
BaHUM NEPEKPELIMBAIOTCA. XJIOPOIUIACTHI B BUIE OTHOM-ABYX KPYITHBIX
TUTAaCTMHOK WJIM MHOTOYMCIIEHHBIX MEJIKUX 3epeH. BeTpeyalores uckio-
YUTENbHO B MOPCKOM (DUTOIMJIAHKTOHE.

39



KNACC BYPbIE BOOOPOCIU (PHAEOPHY'CEAE,
FUCOPHYCEAE)

K OypbIM BOOOpOC/ISIM OTHOCSTCS TOJIbKO MHOTOKJIETOYHbBIE Npel-
CTaBUTENM C Pa3HOHMTYATHIM IICEBIONAPEHXUMATO3HBIM U MapPEHXU-
MaTO3HbIM TAIOMOM, OOBIYHO MAaKpOCKOMMYeCKHe. Y MpOCTEHILIMNX
NpeNCTaBUTeNIe TALIOMbI MPENCTABJIEHBl HEOONbLIMMHU (HECKOJIbKO
CaHTUMETPOB) BETBSILIMMUCS HUTSAMH. Y 0oJiee CI0XHO YCTPOEHHBIX
OypbIx Bomopocnel TayuioMbl nugdepeHUMpoBaHbl Ha TKaHU. Tamwio-
MBI KPYITHbIX BOIOpOC/ei (HampuMep, U3 mopsiaka JJaMHUHapueBsbie),
MOTYT OOCTUIaTh JUIMHbI 60 M U Gojiee. TasoOM HapacTaeT WIM 3a CYET
aNMUKAIbHOM KJIETKH, WIM BCTABOYHOro (MHTEPKAJISIPHOrO) poOCTa.

KryTukoBbie CTannu (300CNOpbl U raMeThl) OYphiX BOIOPOCIEil UMe-
IOT IBa XIYyTHUKa, HEPABHBIX IO JUIMHE U IMPUKpPEIUIEHHBIX COOKY (J1a-
TepaJibHO) KIeTKU. [lepeqHni ITMHHBIN XTYTHK HECET IBa psiia TPeX-
YaCTHBIX MACTUIOHEM, 3aJHUM — KOPOTKHIl IJIagKuii C O0a3abHBIM
B3myTHeM. O0a XIyTHUKa 3aKaHUMBAIOTCSI aKpOHEMOIi. B nepexomHoii 30He
OTCYTCTBYET IepexOmHasi CIUpaib. XJIOPOIUIACTbl TUITUYHBI UISE OXPO-
(bUTOBBIX BOXOPOC/EN, OHU OKpalleHbl B OypbIi LIBET G1arogapsi TOMy,
YTO XJIOPOGWLUIbI @ U ¢ MACKUPYIOTCS JOMOJHUTENbHBIMM KapOTHHO-
UIAMU, U3 KOTOPLIX NMpeobianaer GyKOKCAaHTUH. I'J1a30K y XIyTHKO-
BbIX CTamuii (OTCYTCTBYET y JIAMMUHAPHUEBBIX) PACMOJIOXKEH B XJIOpO-
IUTaCTe U OPUEHTUPOBAH Ha Oa3aJibHOE B3IYTHE XXTYTUKA. 3aracHbie
MPOAYKThI — JIAMUHAPWH, OTKJIAIbIBAIOLIMIICA BHE XJIOpPOIUIACTa, LIe-
CTUATOMHBIM CIIUPT MAHHUT U JIUNuabl. KineToyHast CTeHKa COCTOMT U3
CETU LEJUTIONIO3HBIX MUKPODHUOPHUI, YKPETUIEHHBIX JIbTMHATOM KaJlb-
uMsi, GOPMUPYIOLUIUX CTPYKTYPHYIO DpaKIUIO KIETOYHON CTEHKM, U
aMop¢hHOro MaTpukKca, COCTOsIIIEro U3 ¢yKOMIAHOB U PaCTBOPUMBIX
QTbIMHATOB.

Bypble BOZOPOCIM pa3MHOXAIOTCS BEreTaTUBHO, GECMOJIBbIM U IO~
JIOBBIM ItyTeM. I'aMeThbl GOPMHUPYIOTCS B MHOTOTHE3IHBIX FaMETAHTHUSAX,
300CMOpPSI — B OMHOTHE3IHBIX CIIOPAHTUSIX. 2ZKM3HEHHBIN LIUKIT IUTUIO-
UAHBIA C TAMETUYECKON peayKIMeH WM ralvIOWIHO-IUIUIOUIHBIN CO
criopuyeckoi penykuueit. ITogasnsioniee 60JbIIMHCTBO MPEICTaBUTE-
Jieil — MOpCKHUE OOUTaTeNH.

Mopsiaok Aktokapnosbie (Ectocarpales)

DKTOKapIoBble, B TPAIULIMOHHOM MMOHMMaHWM, BKJIIOYAIOT Ipe-
CTaBUTEJIEH C reTepOTPUXAILHBIM TUNIOM IuddepeHIMALNU TALIOMA,
HMMEIOLLIEro BU BETBSILUMXCS WIM HEBETBAILIMXCS HUTEM, KOTOPbIE Ya-
CTO OTXOASAT OT 6a3aIbHbIX HUTEH UK KOpoueK. TaioMbl MPUKperis-
IOTCSl K CyOCTpaTy, B TOM YMCJIE K KPYITHBIM MakKpoduTaM, eCTb 3HIO-
¢uTHbIe BUIb. XJIOPOIUIACT OOMH WIX UX MHOro. Poct o6biyHO aud-
(y3Hblil, y OOJBLIMHCTBA NPENCTABUTEIENH OTCYTCTBYET XOPOLIO BbI-
paxeHHasi MepucteMa. [ToioBoe pa3sMHOXEHHE U30- WM reTeporaMus,
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KU3HEHHBII LIMKJI ¢ u30MopdHOii (MK ciierka rerepoMopdHoit) cMe-
HO# reHepauuid.

Pon akrokapnyc (Ectocdrpus). Buapl pona 1LHMpoOKO pacrnpocTpaHe-
HbI BO BCEX MOPSIX, Tl€ BEAYT IPUKPEIUIEHHbIH 00pa3 XXU3HU Ha KaM-
HSX WJIH OPYTHUX KPYITHBIX BOXOPOCHSAX. TamioM MMeEET BUI HEXHBIX
BETBSILIIMXCS KYCTUKOB OYpOTo LIBETa, JOCTUTAIOLLMX JIIMHBI B HECKOJIb-
KO caHTUMeTpoB. Hutu coctosT U3 onHoro psina kietok. Cremoluuecs
o cyOCTpaTy HUTH 006J1aa10T alMKAIbHBIM POCTOM, POCT BepTHUKaJIb-
HbIX HUTeH — nudy3HbIi. TOABKO y HEKOTOPBIX BUAOB Y BEPTUKAJb-
HbIX HUTEH BbIpaXXeHa UHTEPKAISpHAs MEPUCTEMA, €llle peXe BCTpe-
4yaeTcsi alMKaJIbHBIM POCT.

KycTuku skToKapryca COOMpaloT B CKISIHKM C MOPCKOM BOZOH U
(ukcupyloT popMarMHOM C OKOHYATENbHOM KOHUeHTpauuei 4 %. Co-
OGupaTh MaTepHa CliedyeT B Pa3HbIE CPOKH, TaK KaK B MECTax IpOM3-
pacTaHusi, HalpUMep B CEBEPHBIX MOPsIX, IK3EMIUISPHI C 300CIOpaH-
TUSIMM Pa3BUBAIOTCS B NEPBOIi MOJIOBUHE HIOJS, @ C TAMETAHTUSIMU —
BO BTOPOI1 MOJIOBUHE UIOJISI M Hayajle aBrycra.

Knerku HuTeill 3KkTOKapryca CoHEpXaT HECKOJBKO YIIMHEHHBIX
XJIOPOILIACTOB, KaXIbIii ¢ HECKOJIBKMMU NMUpeHouaaMu. Suep 6e3 crie-
UMaJIbHOM OKpacKU He BUAHO. Ha BeTBsIX 3KTOKapnyca B BUie GOKOBBIX
BBIPOCTOB 00pa3yloTcst OpraHbl pa3MHOXEHHUSI — 300CTIOPaHIMU U ra-
METaHTHH.

Ha punnouaHbix criopodurax B OMHOTHE3MHbBIX CIIOPaHTUSIX (puUC.
34, A, b) pa3BUBAIOTCS 300CIOPHI. 300CIIOPAHTUN UMEIOT BUI OKPYr-
JIBIX WM OBTBHBIX KPYIHBIX KJIETOK, CUASIIMX Ha KOPOTKOM HOXKE
i 6e3 Hee. OOpa3oBaHMUIO 300CIIOP IMPEMIUECTBYET PEAYKIIMOHHOE
IleJIEHHUE, TOJIbIE 300CIOPHI BLIXOOAT Yyepe3 HeOONbLIOH pa3phiB CTEH-
KM Ha BepuIrHe 300crnopaHrusi. O6b14HO 32 300CHOpBI BRIXOIAT B Xe-
JJATUHOBOM MaTpUKce. 300CMOpHl PEIKO COXPAHSIOT MOABUXHOCTh 60-
nee 30 MuH. I'arionaHbIE 300CTIOPHI TPOPACTAIOT B rarjIOMIHbIE raMe-
TOQUTHI, KOTOPbIE 0 BHEUIHEMY BUIY IOXOXH Ha criopodutsi. Ha
rameTouTax B MHOTOTHE3IHBIX FAMETAHTUSIX OOPa3yIOTCS TaMETHI.
MHororue3aHsie rameTaHruu (puc. 34, B) — u3MeHeHHble GOKOBBIE
BETBM, UMEIOT BUI KyKYPY3HBIX TOYATKOB U MOTYT COCTOSTH M3 660
KYOMYECKHUX KJIETOK, B KaXIOH M3 KOTOPbIX (OPMUPYETCS MO OTHOIA
ramere. [Tocne co3peBaHUs raMeThl BRIXOOST HAPYXKY YEpe3 BEPXYIIKY
rameTaHrus. Xotrsi MOpGosoruyecky raMeThl OQMHAKOBbI, GU3HOJIOTU-
YEeCKM UX IOBeAeHUE pa3nuyaercs. JKeHckasi rameTa OBICTPO TepsieT
MOJBUXHOCTb, OCTaHaBJIMBAETCS U BblAENsET (PEepOMOH, TpHUBJEKa-
IOLUMI MY>XCKHE TaMeThbl, KOTOpbIE NMPUKPETVISIIOTCS K ee MeMOpaHe ¢
MIOMOLIBIO aKPOHEMBI TE€PEeHEro XryTuka. 3aTeM OMHa M3 MYXCKHUX
rameT CJIMBAeTCs C XEHCKO, a OCTalbHbIe YIUIbIBaloT. CIMBAIOTCS ra-
METhl CBOMUMH 3aITHUMU KOHLIAMU. 3UroTa 6e3 rnepuoaa rokos rnpopac-
TaeT B AUIUIOMIHbINA CIIOPODMUT.

HOns npurotoBneHus: npernapara O6epyT He6GOJBLIOE KOJUYECTBO
THHBI, PACTIPABJISAIOT €€ Ha NPEAMETHOM CTEKJIE U 3aKPbIBAIOT NNOKPOB-
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Puc. 34. Ectocarpus:

A — BHeWHUIt BUA cniopoduTta; 5 — OXHOTHE3XAHBIM 300CMOpaHruii; B — MHOro-
CHE30HbIA raMeTaHTUi

HbIM. PaccMaTpHBaloOT CTpoeHMe SKTOKApIyca IpH MaJIoM yBeJTUYEeHUH
MHUKpPOCKOIIa. 300CMOPAHTUU U TaMeTaHTUH 3apUCOBBIBAIOT TP GOJIb-
1LIOM YBETMYEHUH.

Mopsaok Cchauenapuessie (Sphacelariales)

Bypsle BOmOpOCH, OTHOCSIIIUECS K TOPSIKY, UMEIOT BETBSLLMIICS
MHOT0OCEBOI TaJUIOM, POCT KOTOPOIO MPOMCXOAMT 33 CYET arlMKallb-
HOHM KJIETKM. DTa KJIeTKa NEeIUTCA IMONepeyHoil Neperopoakoi U or-
YJIeHSIET MEePBUYHYIO KIETKY-CerMeHT, KOTopasi B CBOIO O4epenb Je-
JIMTCS Ha ABa BTOPUYHBIX CErMEHTA. B KaX10M U3 HUX 00pa3yloTcst mpo-
JOJIbHBIE MEPEropoakKU Kak pagudaibHble, TaK U TaHIreHTaJIbHbIE. B pe-
3yJIbTaTe TAKOTO MAEJEHUS TaVIOM NpPHOOpeTaeT MapeHXUMAaTO3HOe
crpoeHue. KieTky uMeIoT MHOTOYMCIIEHHBIE XJIOPOILIacThl 6€3 BUIU-
MBIX MUPEHOUAOB. 2KM3HEHHBIN LUK C U30MOP(PHOI CMEHOM MOKO-
JIEHU# C U30-, T€TepO- U 0OTaMHBIM IMOJIOBBIM TpoueccoM. Bomopociu
00pa3yioT HeGOoJIbIIME ITYYKU HAa KAMHSIX, Ha IPYTUX BOZOPOCISIX, €CTh
9HIO(UTHBIE NTPEACTABUTENH.

Pon chauenapusa (Sphaceldria). Bonopocnu UMEIOT BUI KYCTHKOB
BeicoTOM 0,5 —3 cM. Kaxnoe pa3BeTB/ieHMe HUTH Ha BEPLIMHE UMEET
KPYITHYIO KJIETKY C [YCTBIM COAEPXHMBIM, KOTOpast NEJIUTCS TOJBKO B
MOMNEPEeYHOM HaripapieHUM. BeretaTBHO cauenapusi pasMHOXaeTcs
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Puc. 35. Sphacelaria. YyacTok Tajuiomac
BBIBOIKOBBIMHM BETOYKAMU o

C MOMOUIBIO CIEeLUATU3UPOBAHHBIX YACTO TPEX-
JIY4EeBBIX BHIBOOKOBBIX BeTouekK (puc. 35). XKu3HeH-
HBII LMK ¢ U30MOP(DHOI CMEHOI MOKONEHUHI U
M30TaMHbIM T0JIOBBIM TpolieccoM. [IpencraBurte-
JIM 3TOrO poja WMPOKO PacIpOCTPaHEHH! B JIM-
TOpaJd U CYONUTOPATM MOpei Kak MOJNAPHBIX,
TaK M TPOITUYECKHUX LIHPOT.

MeTtoauka c6opa u snaGopaTopHOil pabGOTHI
TaKHe Xe, KaK JUIsi 5KTOKapIyca.

Mopsaok Auktnotossie (Dictyotales)

Y npencraBureneii nopsiaka usoMopdHas cMe-
Ha reHepauuii, anuMKaJbHBIA pOCT, 00pa3yloTCs
TKaHH, KJIETKH C MHOTOYMCIEHHBIMU JUCKOBUI-
HBIMH XJIOpOIUIacTaMu 6e3 nupeHoumos. becro-
JIoe pa3sMHOXEHHUE OCYIHECTBIISIETCS C TIOMOLIBIO
HETOJIBWXXHBIX CIIOp, CIIEPMATO30M I UMEET TOJILKO
OJIMH XIYTUK. DTOT XIYTUK IEPUCTHIN U HallpaB-
JieH Briepel. BoJIbLIMHCTBO NpeacTaBUTeNe BCTPEYaeTcs: B MOpAX TPO-
MUYECKUX U CYOTPOIMYECKHUX LLIUPOT, PeXKE B YMEPEHHBIX.

Pon nuxtnora (Dictydta). CnoeBulle BEPTUKATIBHO CTOALIEE, IUXO-
TOMHYECKU Pa3BETBIEHHOE C TUIOCKMMHU BETBAMU 10 20 CM BBICOTOM,
NPUKPEIUIEHHOE K CyOCTpary C MOMOLIBIO TOOWIBEL (pUc. 36, A), B
Poccuu Bcrpevaercsa B YepHoM u SIMOHCKOM MODSIX.

Marepuan IS 3aHATUI ClieayeT 3aroTaBIMBaTh, CHUMast BOIOPOC-
JIM ¢ KaMHel U GUKCUPYST UX B MOPCKOM BOIE, KaK ObLUIO YIIOMSHYTO
Bbilie. [ToCKoIbKY BOIOPOC/L MMeET H30MOPDHYIO cMeHy PopM pa3-
BUTHSA, TO MaTepuas, KaKk M y SKTOKapIoOBbIX, CIeAyeT coOupaTh B
pasHble cpoku. TatoMbl ¢ opraHaMu Gecroyoro pa3MHoXeHus B Yep-
HOM MOp€ Hajlo 3aroTaBJiMBaTh B NepBOM IOJIOBUHE aBrycTa, a ¢ opra-
HaMH T0JIOBOTO pa3MHOXEHUSI — BO BTOpOM MOJIOBUHE aBrycTa — Ha-
yaje CeHTSA0ps.

JduxoToMuyecKoe BETBJIECHUE AUKTUOTHI IIPOUCXOMMT 32 CYET Jesi-
TEJILHOCTH aNMUKaJbHOM KJIETKH, NeNsieicsi BEpTUKaNbHOI Iepero-
pONKOIl Ha JBe AOYEpPHHUE, Kaxmasi U3 KOTOPBIX IyTeM IOMEepEeYHbIX
JEJIEHUI 1aeT Hayalo BBICTYNaM, pa3BMBAIOLIMMCS B BeTBH (puc. 36,
bF). Otpe3aB ckaybliesieM BepXHUE y4acTKU TaJUIOMa, CJIEAYET TIOME-
CTUTb MX Ha Yac B KPEMKHUH pacTBOp CIHUpTa Uid 0O0E€3BOXUBAHHUA U
YIUIOTHEHMS Tpernapara. 3aTeM 3TH YYaCTKM TaJ/IoMa IIOMELLAIOT B Kari-
mo 10%-ro pacreopa KOH u npu MajioM yBeJIMYEHMM MHKPOCKOIA
paccMaTpUBalOT CTPOEHME KPYIHOM TeMHOOKPALIEHHO# noycdepu-
4YecKOW anuKagbHON KIETKH.
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TaioM TUKTHUOTBI COCTOUT M3 TPEX CJIOEB KJIETOK: CPEAHUI CIoi
U3 KPYMHBIX, YacTO GECLUBETHBIX KJIETOK KBaIpaTHOM (POpMbI CBEPXY U
CHHU3Y OKPYXEH CJIOEM MEJKHMX KJIETOK C MHOTOYUCJIEHHBIMH XJIOPO-
I1acTaMu. OTU TPH CJI0g 00pa3yIoTCs 3a CUET AeJiIeHUs OMHOM KPYIHOM
aNuKaIbHOM KJIETKH, KOTOpas AEJUTCS TMOMNEPeYHbIMU NEPeropoaka-
MU, OTWIEHSS KJIETKU-CErMeHThbI. KJeTKu-CErMEHThI AeNATCs ABYMS
TMPOIOJIbHBIMU NEPETOPOIKaMH, 00pa3ysi BHYTPEHHIOKO MIEPBUYHYIO CEpII-
LUEBUHY UM 10 OQHON BEPTUKAIbHOM KJIETKE C KaXIOW CTOPOHBI. DTH
TPHY KJIETKM AEJISTCS TIPOAOIbHBIMU TIEPErOPOAKaMHU, MEPIIEHINKYJISIP-

Puc. 36. Dictyota:

A — BHEWHMI BUA TayloMa; b — vacTb Tajo-

Ma C BepXyLIeYyHbIMM KJeTKaMu; B — paspes

TaJzloMa crnopoduTa ¢ TeTpacrnopaHruamu; I —

pa3pe3 TaioMa rametopuTa C COpPYyCOM aHTe-

punues; J — paspe3 TaJuioMa raMeToduTa ¢
COpYCOM OOTOHHEB
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HBIMH K TMOBEPXHOCTH TaJ/IOMa, 00pa3ysl TPM MHOTOKJIETOYHBIX CJIOS.
TpexcnoiftHoe CTpOeHHE TAJIOMAa MOXHO HabJoAaTh Ha MONepeyHbIX
cpe3ax tajuioma (puc. 36, B, I, ] ), KOTOpbie eNaloT OpPUTBOM, 3aXaB
4acTh TAJUIOMa MEXIY ABYMS ITOJIOBUHKaMU Oy3UHBI WM MEHOIUIACTA.
C nony4eHHBIMU cpe3aMM paboTaloT, Kak onmucaHo Bbilie. Ha cpesax
cropoUTOB Ha MOBEPXHOCTHU TAJIOMA MOXHO YBUAETb OJUHOYHbIE
WM COOpaHHbIE B I'PYINBI OKPYIJIbIE TETPACIIOPAHTHU, B KaXIOM U3
KOTOPBIX 00pa3yioTcsi 4 HEMOABUXHbBIE TETPACIIOPHI, PACIIONOXEHHbIE
B yIJiax TeTpasapa. TerpacrnopaHIMy YaCcTO pa3BUBAIOTCS MEXIY HUTE-
BUIHBIMH BOJIOCKAMH, 0Opa3yIolMMHUCS U3 KJIETOK KOpHI (puc. 36 B).

JukTHoTa — AByaoMHas Bogopocib. Ha Myxckux ramerodurax ¢op-
MUPYIOTCS aHTEPUAMHM B BHAE MHOTOIHE3OHBIX criopaHrues (puc. 36,
I'), coGpaHHBIX B COPYCHI U IIPOAYUUPYIOLIUX ONHOXTYTUKOBBIE CIIEP-
MaTto3ouzabl. Ha xXeHCKMX raMeToduTax rpyrraMu (CopycaMu) pa3Bu-
BAKOTCsA 00roHuu (puc. 36, ), B KaXI0M M3 KOTOPhIX pa3BUBAETCS 110
onHOM giiuekieTkKe. SLEeKIEeTKH BbINAAalOT U3 OOTOHUS B BUIE He-
MOJBHXHBIX TOJIBIX KJIETOK M OIUIONOTBOPSIIOTCS CIIEPMAaTO30MIaMHM.
CopycCbl aHTEPUAMEB U OOTOHUEB TMOKPBITHI OOLIEH TJIEHKOM, BO3ZHU-
KaloT Ha 00eHUX CTOpOHAX TAJJIOMA U BUAHBI HEBOOPY>KEHHBIM IJIa30M B
BUIE TEMHBIX TOYEK.

Pon naguna (Padina) umeeT IUIOCKUIT BEEPOBUIHBIN TAIJIOM, JA0C-
turamoumii Beicotsl 10— 12 cm u 6onee (puc. 37, A). Bonopocis mupo-
KO pacIipoCTpaHeHa B TPOMMYECKUX U CYOTPOITMYECKUX MOpsiX, B Poc-
cum B YepHom mope Bctpevaercs P. pavonia (L.) Lamour. ITnactuHka
MagvuHbl CUAUT Ha TOHKOM, 4acTo
BETBSLIEMCS YyepellKke, KOTOPbIH
MOIOLIBOM NMPUKPEIUISiETCs K Cy0-
crpary. Ee TaJuioM OKpallleH B CBET-
JIO-OYpbIi LIBET, OH MOXET CHUJIb-
HO M JIETKO HHKPYCTUPOBAThCH
KapOOHAaTOM KalbUMs, U TOrda
Kaxercsa 6enoBarbiM. TayioMm ma-
JUHBI TpexcioiHbiA. HapyxHbie
€ro CJIOM IpEACTaBISIOT COOOM
MHOTOKJIETOYHYIO KOpY, CpeXHU
Xe CJIOH COCTOMT M3 KPYITHBIX,
JIMLLIEHHBIX XJIOPOILIACTOB KJIETOK
(puc. 37, b).

Jng u3ydyeHUss aHaTOMHYECKO-
IO CTPOEHHUS U OpPraHoOB pa3MHO-
XEHMS CIIeayeT MPUTrOTOBUTD Cpe-
3bl, KaK yKa3aHo L1 IMKTHOTHL. Ha
3THX Cpe3ax BUIHO, YTO IO MOBEp-

XHOCTU TajllloMa pPacIiOJIOXEHbI Puc. 37. Padina:
MHOTOKJIETOYHbIE BOJIOCKH, PSIOM 4 — owwmit Bux Taioma; B — paspes
C KOTOPBIMH CbOpMprlOTCH TET- TUTACTUHbI C COPYCOM CMOpPaHTUeB
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pacriopaHrum (ecyid 3T0 CropodUT), WIM OOTOHHMH, €CJIM 3TO raMeTo-
ur. [TaguHa — OMHOIOMHASI BOAOPOC/b. AHTEPUIUU BO3HUKAIOT Ha
TeX Xe TaJUIOMax, YTO U OOTOHUH, U pPaTuaTbHBIMU PSAAMM IEepeceKa-
10T KOHLIECHTPUYECKHUE PSIAbI OOTOHUEB.

Mopsagok flamunapuesbie (Laminariales)

IIpencTaBUTENM TNMOpsiIKAa UMEIOT MAapeHXMMATO3HBIA THIT audde-
peHLIMAaUMK TAUIOMA y ciopoduTa. PocT crmopogura ocyliecTBiasercs
3a CUET BCTABOYHOM MEpPUCTEMBI, PACIIOJIOXEHHON MEXIY CTBOJIOM M
IIACTUHKOM. 2KM3HEHHBIH LMK ¢ reTepoMopdHOil cMeHoi# hopM pas-
BUTHSI, C KPYMHBIM (Y HEKOTOPBIX NpeacTaBuTeneit 1o 60 M u Gonee)
cropo¢UTOM U MUKPOCKOITMYECKUM rameTodutoM. I1onoBoii mpouecc
OOraMHbIi, B KaXIOM OOTOHUM OOpa3yeTcsi IO OMHOM SHLIEKIETKE, B
KaXIOM aHTEpUIUU — IO OJHOMY CIIepMaTo30MIy. 3a HEMHOTHM HC-
KJIIOYEHUEM Y MOABHXHBIX CTaIWil JaMUHApPHEBbIX OTCYTCTBYIOT IJla-
30K U4 06asanbHOE B3XYTHE Ha XIYTHKE.

JlaMuHapueBbie OOBIYHBI U1 XOJNOAHBIX Boa CeBepHoro u FOxHo-
ro nonyiapuit. OHM BCTPEYaIOTCs OT TOBEPXHOCTH MOPSI 10 IJTyOHHBI
200 M.

Pon namunapus, Mmopckas Kanycra (Lamindria) nMeeT CIOEBHIIE B
BUIE IUIAaCTUHKU, POBHOU WJIM MOPIUMHUCTOM, UENbHON UM pacce-
YeHHOM, 06€3 OTBepCTUi, IUTMHOM OT HECKOJbKHUX AECSITKOB CAHTUMET-
poB 1o 20 M. ITnactuHKa cUOMT Ha
HEpa3BETBJIEHHOM CTBOJIUKE, KO-
TOPbIH MPUKPEIUISETCS K CyOCcTpa-
Ty pU3OMIAMHU WY TUCKOBUIHOMN
nopoluBoi. JJaMHHapUM B OCHOB-
HOM pacnpocTtpaHeHbl B CeBepHOM
noaywapuu. B Hauux ceBepHBIX
MopsiX Bctpevaioresd L. saccharina
(L.) Lamour. u L. digitdta (Huds.)
Lamour. ¥ nepBoro Buma JUCTO-
BMIHAs IUIaCTMHKA LieJIbHas ¢ 60-
Jiee TOJICTOM CpeOHEH 4YacTbio U
TOHKHUM ro)pUpOBaHHBIM Kpaewm,
y BTOPOTrO BHMJA IUIACTHHKA MaJlb-
yaTopacceyeHHasl, 6ojiee rIoTHas
Y OIMHAKOBAs IO TOJMLIMHE BO BCEX
cBoux yactax (puc. 38, 4, b).

Poct cnopodura namunapuit
OCYIUECTBJISIETCS 33 CUET BCTABOY-
HON MEpHUCTEMBI, KOTOpasi pacrio-
JIOXKEeHa Ha rpaHULIE MeXIy CTBO-
Puc. 38. L. digitata (A), L. saccharina TUKOM U 1uiacTUHKoM. ITpu mene-

(5). O6uuit BUI TA/LTOMA HUU KJIETOK 3TOM MEpUCTEMBI Ha-
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pacTaloT B IUIMHY KaK IUIACTMHKA, TaK U CTBOJIUK. ¥ MHOTOJIETHUX Tpe.-
CTaBUTENE CTBOJIMK M OpraHbl MPUKPETUIEHUSI MHOTOJIETHHUE, a TIIac-
TUHKA €XErogHO OTMMPAET M BhIpACTaeT HOBas.

PazmHoxaroTcst naMUHapUU GECITONBIM U MOJIOBBIM MyTeEM. 300CIO-
paHTUu (OpPMHUPYIOTCS MO O00EUM CTOPOHAM IUIACTUHKU B OOJIBLIMX
rpymmax — copycax. 300CIIOPaHIMH XOPOLIO BUIHBI Ha MTOBEPXHOCTH
Ta/UIOMa B BUI€ TEMHBIX PACIUILIBYATHIX MATEH. 300CMIOPhI BHIXOIAT B
BOJY M MPOPACTAIOT B XXEHCKHUE U MyXckue rametodutsl. ITocne Brixo-
J1a 300CIIOp CIMOPOHOCHAs YacThb IUIACTUHKM pa3pyllaeTcsi, B Heil mo-
ABJISIOTCS ABIPBL. [aMeTODUTHI TaMUHAPUEBBIX TIPEACTABIEHB MUKPO-
CKOTNTMYECKUMHU BETBSIIMMUCS OTJHOOCEBBIMU HUTSIMU C alTMKAJIbHBIM
pocToM. YacTo 3TH HUTH peayLHpOBaHbl O HECKOJIbKUX KiIeToK. Ha
MYXCKMX ramerodurax B BUIE MEJIKHX KJIETOK 00pa3yloTCsl aHTepH-
UM, B KAXIOM U3 KOTOPBIX (POpMHUpyeTCs eNMHCTBEHHBIH criepMaTo-
30M]I, Ha XXEHCKMX Pa3BUBAIOTCS OOTOHUU C €AMHCTBEHHOH SMIIEKIIET-
Koii. SifliexieTKa BEIXOAUT U3 OOTOHUSI, HO OCTaeTCs NMPUKpPeIUIeHHOM
K ero Kpasm, rie ¥ oIIofoTBopsieTcs criepMaTo3ounoM. Ilocie ormno-
IOTBOPEHUSI OHA MOKPbIBaeTCsl 000JI0UKOI U cpa3y MpopacTaeT B HO-
BBl IMIUIOUIHBIN CrIOpODHUT.

AHaTOMHUYECKOe CTPOCHHE CTBOJIMKA M TUIACTHHKHM BMECTE C
opraHaMu 6eCIosioro pa3MHOXeHHSI U3y4aloT Ha MOMEPEeYHbIX Cpe3ax.
Marepuan cobupaioT 3apaHee M (UKCHUPYIOT. YUYACTKH YEpEIIKOB
dukcupyot 96°-M ciupToM. YYacTKH CITIOPOHOCHOM YacTH IIACTHH-
K4 (PUKCHUPYIOT XPOMOBO-YKCYCHOM CMECBIO U IOCJIe TPOMBIBKH Xpa-
HAaT B 80°-M cniuprte.

JlaMuHapueBbIE UMEIOT CJIIOXXKHOE aHATOMUYECKOE CTPOEHHE, Y HUX
MOXHO Pa3IU4YUTh MEPUCTOIEPMY U KOPY, KOTOPbI€ COCTOSIT U3 OKpa-
ILIEHHBIX KJIETOK, POMEXYTOUHBII CJIOM M3 KPYIMHBIX OeCLIBETHBIX KJIe-
TOK M CepaLeBUHY. B cepaiieBiHe MOrYT pacIioyiaraTbCs TpyouaThie HUTH,
IUTMHHbIE TOHKHE KJIETKH KOTOPBIX BOPOHKOOOPA3HO PACIIUPSIOTCS Y
TIOTNEPEYHBIX MEePEeropofokK. B 3THX meperopoakax HaxOASTCS IOPHI,
MO3TOMY MX Ha3bIBalOT CUTOBWIHBIMM IIaCTMHKaMU. CepaueBUHA C
XOpOILIO Pa3BUTHIMHU MPOBOIAIIMMU 3JIEMEHTAMU MO3BOJISAET obecrie-
YUBATh TPAHCMIOPTUPOBKY OPraHHYECKMX BEIECTB OT BEpXHEi yacTu
TUIACTUHBI, TIe UOET UHTEHCUBHBINH (DOTOCUHTE3, K €€ OCHOBAaHHMIO.
B Kope MHOTUX JIJaMMHApHEBBIX PACITOJIOXEHBI CJIU3UCTbIe KaHATHI.

Ha npomonbHOM pa3pese 4yepeluka BUIHO, YTO CHAPYKU OH MOKPHIT
KOpOii, COCTOSILLEN U3 HECKOJIBKHX CJIOEB KJIETOK, B KOTOPHIX UMEIOTCS
MHOTOYMC/IEHHBIE XJIOPOIUIACThI. 32 KOPOH MIAET CNOM M3 HECKONBKHUX
PAIOB BBITSIHYTBIX OECLIBETHBIX KJIETOK M, HAKOHEL|, BHYTPEHHMIA CJIOH —
cepaLeBUHA — MPEICTaBEH CIUIETEHUEM TOHKUX HUTel (puc. 39, A).
B TonmuuHy yepeiok pacTeT 3a CyeT JeJIeHUs KJIETOK KOPBI U Ha Iorne-
PEYHOM pa3pe3e XOpOlIO 3aMETHHI KOHLUEHTPUYECKHUE CJIOU, HANOMM-
HaloL{e rOAMYHBIE KOJIbLIA Y BRICIIMX pacTeHuit (puc. 39, b).

Hdnst u3yyeHMs: ydyacTka Ta/lIoMa CO CIIOPOHOCHBIM CJIOEM JIyylle
UMETb OTOBbIE Mpenaparsl. [Ipy MajJioM YBETMYEHHH XOPOLUO BUIHO
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Puc. 39. Laminaria:

A — npononbHbIA pa3pe3 uepeluka; b — nonepeyHblil padpes uyepelika; B — paspes
TUIAaCTUHKM C COPYCOM 300CropaHrueB; I’ — y4acToK copyca npu GONbLUIOM yBeiuye-
HUU: | — criopaHruit; 2 — napacusbl
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aHAaTOMMYECKOE CTPOEHHE IJIACTUHKU, KOTOpasi ¢ 06euX CTOPOH IT0-
KpbiTa KOpo#. CepenuHa MIaCTUHKU COCTOUT U3 KPYITHBIX JIULIEHHBIX
XJI0poruiacToB KieTokK. CIIOPOHOCHBIHM CJI0M BUAEH KaK KaiiMa Ha I10-
BepxHOCTH JiucTa (puc. 39, B). [lanee npemnapar cjieayeT pacCMOTPETh
npy 0OJIbIIOM YBEJWYEHUH MUKPOCKOIA. Torma MOXHO yBUAETD, YTO
300CIMOpaHIMU — BBITSHYTHIE MEILIKOBUIHbIE KIeTKU. Hag HUMM BO3-
BBILUAIOTCS CTEPUJIbHBIE KIIETKM — rapadu3bl, B BEpXHeH paclIUpeH-
HOM YacTH KOTOPBIX COAEPXKATCS x10poruiacTel. O000YKU Ha BEPXYIL-
Kax rnapacdus CUIbHO OCIU3HEHH (puc. 39, I).

Pon xopna, nan Mmopckas ctpyna (Chorda). Ha cyonuropanu benoro
u bapeHiieBa Mopst BMeCTe C TaMHUHAPUSIMU MOXHO COOpaTh IUId 3aHs-
THit nBa Buga xopasl — Ch. filum (L.) Lamour. u Ch. tomentdsa Lyngb.,
OTJIMYAOLIMECS IO MPUCYTCTBUIO WIM OTCYTCTBHUIO BOJIOCKOB Ha I10O-
BEPXHOCTU Ta/uiIoMa. Ta/uioM HMMeEeT BUI IUIMHHOIO HEBETBSILErocs
wHypa JutnHou 10 2 M (puc. 40, A), NpUKperIeHHOro K CyGCTpaTy ¢
MOMOUIbIO TOAOLIBBI. AHATOMHYECKOE CTPOEHHUE TaJIoMa OJIM3KO K
CTPOEHHIO IJIACTUHKH Yy JaMuHapuu (puc. 40, ). 3oocniopanruu dop-
MUPYIOTCSI Ha MIOBEPXHOCTH TaJUIOMa, OJIMXKE K ero OCHOBaHMI0. Mare-
pUa IS 3aHATUM Jydile cobupaTh BO BTOPOU MOJOBUHE HIONS U B
aprycte. 300CIOphl MPOpPacTaloT B MUKPOCKOIMMUYECKHE TaMETOMHUTHI.
Takum 06pa3oM, y XOpabl XU3HEHHBIH UMKI TAKXKE rarjJouIHO-IuII-
JIOUAHBII CO CrIOpUYECKOi penyKiuen 1 rerepoMopdHoit cMeHo# hopMm
Pa3BUTHSI.

i
.ul!

Puc. 40. Chorda:

A — BHeWIHM BUM TalnoMa; b — pa3pe3 TAUIOMa C COPYCaMM 300CMOPAHTHEB
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Mopsaok ®ykycosbie (Fucales)

K nopsinKy OTHOCSITCSL BOAOPOCJIY C alUKaIbHBIM POCTOM, TKaHe-
BBIM TJUIOMOM, MX XXM3HEHHBIN LMK JUTUIOMAHBIA, C TaMeTUYECKOM
penyKuuen.

Pon ¢ykyc (Fiicus) nMeeT MHOTOJIETHEE KyCTUCTOE CJIOEBULLE TN~
HOM 10 2 M, KOTOpOE MPUKPEILIETCS K CyOCcTpary ¢ IOMOMIBIO MOAO-
Bkl (puc. 41, A). B nHammx ceBepHbIX Mopsix (B ToM yuciie bejloM u
BapeHiieBOM) Ha NMpUOPEXHBIX KAMHSX B IMTOPAJIbHON 30HE 0Opa3yeT
sapocau F.vesiculosus L. Ona ¢pykyca xapakTepHbl [UJIOCKHE BETBU C
BBICTYIAIOLIMM ITPOAOJBbHBIM peOpOM U JUXOTOMUYECKUM BETBJIEHH-
eM. Poct BeTBeit anukanbHbIi. Ha Tajutome pacnonoxXeHb! BO3AYUIHbIE
Ny3bIpH, 3arlOJIHEHHBIE Ia30M, GJIM3KUM IO COCTaBY K BO3AYXy. DTU
Iy3bIpU CIIOCOOGCTBYIOT TOMY, YTO BO BpeMsl NpWIMBA TAJUIOMBI NPU-~
HMMAIOT BEPTUKAJIbHOE MOJIOXEHHE.

Tannom dykyca UMeeT TOBOJBHO CAOXHOE aHATOMUYECKOE CTpoe-
Hue. CHapyXu OH OIET MHOTOCJIOIfHOM MENKOKIIETOUYHOM KOPOH, Cpea-
HAAS 4yacTh (CepaUeBMHA) COCTOMT M3 BBITSHYTBHIX KJIETOK M OCOOBIX
BTOPUYHO Pa3BUBAIOUIMXCSI MHOTOKJIETOYHBIX HUTEH, MPUAAIOLIUX
MIPOYHOCTH TaJUTOMY. I'aMeThl POpMUPYIOTCS BHYTPU raMEeTaHIMEB, KO~
TOpbIE PACIIOJIATAIOTCA BO B3IYThIX KOHUMKAX BETBEH — peyenmaxynax.
BHYTpHU peuenTakyyioB pacroyioXeHsl KaMephl — KoHyenmaxyavl (cKa-
¢uduu), OTKpHIBAIOLIMECS HA TTIOBEPXHOCTH C MOMOLIbIO nopel. Ha no-
MEpPEeYHBIX cpe3ax C 3THX YacTedl Ta/UIoMa BUAHO, YTO KOHUEMTaKYJ
TIPEACTABSIET COOOM MOJIOCTb, COOOIIAIOLIYIOCS C BHELIHEH Cpenoi ¢
MIOMOILbIO BHIBOOHOTO OTBepCTHsA. OT CTEHOK KOHILENTaKyjaa BHYTDb
€ro OTXOAST MHOTOKJIETOYHBIE BOJOCKHU (rmapadusbl), KOTOpblE MHOT-
Ja BHICOBBIBAIOTCS M3 OTBEPCTHS B BUIE XOXOJIKA. Y HEKOTOPBIX BUIOB
MYXCKHE U XEHCKHE CKapuAMK MOTrYT pacrosiaraTbCsi Ha OMHOM Tal-
JIoMe, Y ApYruX, Kak y F. vesiculdsus L., — Ha pa3nbix. [TonoBoit npo-
Lecc ooramublii. ITepBoe Xe aesieHUe sapa B raMeTaHTUU — MEHOTH-
yeckoe.

B Myxckux KoHuernrakynax (puc. 41, 5) anrepuauu o6b4yHo dop-
MUPYIOTCA Ha BETBSIUUXCSA NMapadusax, KOTOpPbIE OTXOAST OT CTEHOK
KOHUernTakysjaa. OHU NpencTasisiior cO00i OBaJIbHbIE KJIETKM, Pa3BU-~
BalolMecs Ha IUIOAYUIMX BETOYKaX M 3arNOJIHEHHbIE 3€pHUCTBIM CO-
nepxuMbiM (puc. 41, I'). [lepBoe neneHue sapa B HUX peNyKIIMOHHOE,
3aTeM IPOXOAST MUTO3bI, B PE3y/IbTaTE YEr0 B aHTEPUIUU 00pa3yroTcs
64 cnepmaTo3ouga. CTeHKa 3pesioro aHTeEPUINS COCTOUT U3 JABYX CJIOEB.
ITpu 0CBOGOXIEHUM CIIEPMATO30MIOB CHayajla BCKPHIBACTCS HapyX-
HBII CJ10i1 000JIOYKU aHTEpUAUsi, OCBOOOXAAsK CONEPXMMOE aHTEpU-
QIUSl, TIOKPHITOE BHYTPEHHUM CJIOEM OOOJIOYKH, a TAKXE CJIOEM CIU3HU.
DTOT NMakeT BBIXOAUT U3 KOHLIENTAKYJIA B MOpE, IIe BHYTPEHHHUIA CJIOH
000I0YKY XEeJIUPYEeTCSd Ha OAHOM MJIM OOOMX KOHLIAX, OCBOOOXHas
criepMaro3ouabl. CriepMaTo30uabl MMEIOT IJIa30K, PacIoMOXEeHHbIN
BHYTPHU peoyLUMPOBAHHOIO XJIOpOILIACTa.
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B xXeHCKHMX KOHILIENTaKyax MexXIy napagpu3zaMu CUAST OOTOHUH (pHUC.
41, B, 1) Ha KJIeTKe-HOXKe, 00pa3ylolIeiCs Ha CTEHKE KOHLIENTaKy-
J1a. OOroHMHY UMEIOT BUI KPYIHBIX OBAJIBHBIX KJIETOK C TEMHBIM COlEp-
XXUMBIM.

Knetka ooroHus npereprneBaeT TpH AEJE€HUS siOpa, NEpBOE U3 KO-
TOPBIX PEeNyKLIMOHHOE, B pe3y/jbTaTe YEro B OOrOHUHU 0OpasyroTcs 8§
sgifleki1eToK. CTeHKa OOrOHUS TPEXCIONHAS: TOHKMI HapYXXHBIi CJIOH,
WM 9K30XUmoH, TOJCThII CPENHUN, UIU Me30XUMOH, U TOHKUNA BHYT-
peHHMH oM, unu srdoxumorn. TIpy co3peBaHUM 3K30XUTOH paspylia-
€TCsI, OCBOOOXIasA MAKET C AUIEKIETKAMU, OKPYXXEHHBIN IBYMS CJIO-
IMU. B Mope Me30XHUTOH pa3pyllaeTcs C NepeAHero KOHIia, 0CBOOOX-

Puc. 41. Fucus:

A — BHeWHU# BUA TaJUIOMa; b — pa3pe3 MyxXcKoro ckadunus; B — pa3pes XeHCKO-
ro ckadunus; I' — BeTOYKa C aHTepUAUSAIMU; [ — OOrOHMit; ] — BO3LYIUHBIE MY3bIPH;
2 — peuenTaKyJbl
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Jas AMLEKIIETKU, OKPY>KEHHbIE SHIOXUTOHOM. 3aTeM PaCTBOPSIETCS SH-
JOXUTOH, OCBODOOXIAs SIALIEKJIETKHU.

Cnu3b C OOTOHUSIMY M aHTEPUIMUSIMU BHIXOIUT Ha ITOBEPXHOCTD TaJI-
JioMa OOBIYHO BO BpeMsl OTJIUBA, U €€ KanejabKy XOPOLIO BUAHbI HEBO-
OpPY>XEHHbLIM I71a30M. [TpuyeM ciau3b co cnepMaTo30MaaMu OKpalleHa B
>KEJITOBAaTO-OPaHXEBBIM LIBET, Y MO 3TOMY ITPU3HAKY MOXHO OTAUYUTH
MYXCKHE IK3eMIUISIphl. [ MpaKTUYECKUX 3aHSATUH COOUpaloT U PUK-
CUpYIOT B (OpMaJIuHE JIMIIb BEPXHUE YJAaCTKM TaUIOMOB, HECyLIUE
peuienTakynbl. [[ist TOro 4ro6sl UMeTh NPEACTABIEHUE O Pa3MEPE M BHELI-
HeM BuIe ¢yKyca, rep6apU3vpyloT TAUIOM BMECTE C MOAOLIBOM, KO-
TOPBIA OTHENAIOT OT cy6cTpaTa. Ilepen npuroTopaeHUEM Cpe30B MaTe-
pUaJl NEPEHOCAT U3 (popMaIMHA B KPENKUil CNUPT. 3aTeM MaTepual
MOMELIAIOT MEXNY KyCOYKaMU OY3UHBI WM MEHOIUIACTa U FOTOBAT Ce-
PUIO Cpe30B, TaK KaK HaJeKO He BCE KOHENTaKYJbl OyayT pa3pe3aHbl
yepe3 HeHTp. [Ipy MUKpPOCKONMPOBAaHUM 3HAYUTEJIBHO PEXE YHAETCs
OOHApYXXUTh PELIENTAKY/bl, Y KOTOPBIX XOPOLUO BUIHO BHIBOZHOE OT-
BEPCTHE U BBICOBBIBAIOLLIMICSA B XEHCKHUX KOHLEITAKY/NIAX Yyepe3 Hero

Puc. 42. Ascophyllum. Yacts Puc. 43. Cystoseira. YacTb Tasuioma
TIOMA C peLenTaKkyJIaMH C pelenTtakyjiaMu
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X0Xx0J10K napagu3. OcTanbHble KOHUENTAKYJIbl OyAyT UMETh BUI 3aMK-
HYTBIX [1OJIOCTEM.

Pox ackomrym (Ascophyllum). Bonopocau pacTyT B TeX Xe ycio-
BMSIX, YTO U (PYKYChI, HO HauboJiee OOWIbHBI HA KAMHSIX HUXHEN Ju-
TOpPaJIM MO IPaHMIE C CYOAUTOpaibHOM 30HOK. MIX crnoeBuine npu-
KpeIUIeHO K CyGCTpaTy MOAOLIBOM, MHOrOJIETHEE, OJJMBKOBOIO 11BETA,
B BUIE HEMPABUJIBLHO WIM JUXOTOMUYECKU BETBAILMXCS KYCTOB, IUTH-
Hoi1 10 1,5 M. Bo3ayluHble nmy3bIpy pacioyiioxeHbl NOOgUHOUKe. Perien-
TaKyJIbl pa3BUBAIOTCS KaK KOPOTKHE O0OKOBbIE BETOUKH (pUC. 42), npU
CO3peBaHMM raMeT OHU pa3ayBaloTcs Ha BeplurHe. CloeBula pa3aesib-
HornoJjsle. CTpoeHHe KOHLIENTAKYJIOB CXOIHO M0 CTPOSHUIO C KOHIIEN -
TaKyJaMu (hyKycoB, TOJIbKO B OOTOHUSIX (hOpPMUPYIOTCS IO 4 AHILEeK-
JIETKHU.

C6o0p MaTepuaia ¥ METOAMKA pabOThl HA IPAKTUKYME TE XKe, YTO U
U1 PYKyCOB. ,

Pox mucrosupa ( Cystoseira) B Poccuu Bctpeyaerca B YepHom, OxoT-
ckoM U SInoHckom Mmopsix. OHa MMeeT BUI OOUNIBHO M HENPAaBUJIBHO
BETBSALLMXCH KYCTOB (pHUC. 43), pacTylIuX B NPUOPEXHOMN 30HE HAa KaM-
Hsix. Ee TastoMbl JOCTUTaloT 2 M BBICOTHI, PUKPEIUISAIOTCS K CyOCTpa-
Ty C MOMOLIbIO AMCKA. POCT BeTBeil anuKanbHbIi. BeTBU LIMJIMHADU-
YyecKue, HepOBHbIE, U3BWINCThIE. Ha TannoMe pacnonaraiotcs BepeTe-
HOBMIHbBIE PELENTAKY/bl U OJHOKAMEPHbBIE BO3MYLIHbBIE MY3bIPH, KO-
TOpbIE MOTYT ObITh ONMHOYHBIMU WJIM COOpaHHBIMU B 1IENOYKH. Peliern-
TaKyJibl 000ENOoJble, B OOTOHUU (POPMUPYETCS I10 OIHOM SAHLIEKIETKE.

Hucro3upy cobupaloT, GUKCUPYIOT U 00pabaThIBAIOT TaK Xe, Kak

U dykyc.

OTAEN KPACHbIE BOIOPOCIU (RHODOPHYTA)

KpacHble BOoxopocau — XOpOLIO BeIpaXeHHas rpyrmna 3yKapuorT, y
KOTOpbIX OOHApYXXEHO OINpeAesieHHOe (XOTS U HOCTaTOYHO OTHAJIEH-
HOE) POICTBO C 3€J€HbIMH BOXODPOCHSIMM.

Y HEMHOTHUX, CaMbIX MPUMUTUBHBIX KPAaCHBIX BOAOPOCIEH TaIOM
MUKPOCKOMUYECKHUI1: OMHOKIIETOYHBIN, KOJJOHUAIbHBIA UJIM HUTYATBIA.
Y GonpLIMHCTBA Xe NpencTaBUTeNeil OH MaKpOCKOMMYECKUA: B BUIE
pa3BeTBJIEHHBIX HUTEH (Yalle BCErOo MMEIOLMUX CTPOro BepXYyLUEYHbIN
pOCT), KyCTUKOB, LI€JbHBIX WJIM pacceyeHHbIXx Iu1acTuH. HekoToprie
KpacHbI€ BOJOPOCIY MMEIOT CIOXHO AuddepeHIMPOBAHHBIE JIOXHO-
TKaHEBbIE TAJJIOMbI, HHOTAA BHELIHE CUJIBHO HAaNmOMUHAIOLIUE BBIC-
wne pacteHusi. [TouTu Bcerna TaliioM COXEH HE HACTOS MMM TKaHS -
MU, a HUTAMH, T.€. GOPMUPYIOTCS JIOXHBIe TKaHU. Pazmep Tainoma
MOXET OBbITb CAaMbIM pa3HbIM, HO OObIYHO He npesbiwuaeT 0,5 M U us-
peaxa JOCTUTrAeT NMPUMEPHO 2 M.

KneTku kpacHbIX BOZOPOC/Eil OKPYXEHbI CTEHKOM, UMEIOLLEH LieJI-
JIIOJIO3HYIO OCHOBY U COZAEpKalleil 3HaUUTENbHbIE KOJTUYECTBA [TEKTHU-
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HOBbIX BeuiecTB. Habyxasi B Bozie, MEKTUHOBBIE CTEHKN HEPEAKO CNU-
BalOTCS B OOLUYI0 MAacCy CJM3M MSATKOHW WM XpSALIEBAaTON KOHCUC-
TEHUUHU. Y MHOTUX (POPM CTEHKU CUJIBHO HHKPYCTUPOBAHbI U3BECTHIO.
Y OGonplIMHCTBA NpeNCTaBUTENEH MeXAY KJIETKAaMH UMEIOTCS MOPHI.
Knetku oObIYHO OZHOSIIEPHBIE, HO Y HEKOTOPBIX C BO3PAaCTOM MOTYT
CTaHOBUTHLCSA MHOrosiiepHbIMU. 1lUTOIIIa3Ma 3aHMMAET NOCTEHHOE MO-
JIOXKEHUE M3-3a LIEHTPAJIBHON BAKyOJHU C KJIETOYHBIM COKOM. Y HU3-
LIMX NPeACTaBUTENEH XJIOPOIUIACT B KIETKE OAWH, 3Be3A4aThlii, MHOT-
Jia C nupeHounoM. Y 6osiee BLICOKOOPraHU30BaHHBIX (hOpM XJ1I0pOILia-
CThl B BUAE MENKHMX IUIAaCTMHOK, YAaCTO PaCIOJiaralouiuxcsi NpaBuib-
HbIMU psiiaMu. B xsioporuiactax noMuMo xjiopoduuia a ¥ KapOTUHOU -
OB NPUCYTCTBYIOT €l1ll€ pacTBOPUMbIE B BOIE NMUTMEHTbl — (PUKOOU-
JIMHBL: (DUKO3PUTPUH KPACHOro LiBeTa, GUKOLIMAHUH U aJUIOUKOLHU-
aHUH cuHero upera. OT KOJIMYECTBEHHOIO COOTHOLIEHUS 3TUX IUT-
MEHTOB 3aBUCUT OKpacKa, KOTopas BapbUPYET Y KPACHbBIX BOIOPOCHIEH
OT TEMHO-MQJIMHOBON [0 pPO30BOM, OJMBKOBOW, CUHE-3€JICHONA WU
MOYTHU «TPABSHON» 3€JIEHOM.

XKryTukoBble CTaIUM MOJHOCTHIO OTCYTCTBYIOT. .

ITpu 6ecrnonoM pa3sMHOXEHUM 00pa3yroTCs HEMOABUXKHBIE CITIOPBI —
O0OBIYHO IO OnHOI (Y 60siee MPUMUTUBHBIX) WX 1O 4 (y 60Jiee BbICO-
KOOPraHM30BaHHbIX). COOTBETCTBEHHO MX Ha3bIBalOT MOHO- U TETpa-
CIIOpaMHU, a CIIOPAaHTUM, IIe OHU 00pa3yloTCs, — MOHO- U TETPacIo-
paHrusMu. BerpeyaroTcs Taxke 6ucnopsl (00pa3yroTcs no 2 B CriopaH-
TMU) U nonucnopbl (06pa3yloTCsd B CITOPAHTUM B GOJBLIOM KOJHYe-
CTBE).

[Tonogoit mpoiecc — cBoeobpa3Has ooraMus. MyXcKue raMeTaH-
MU — cnepmamareuu (AHTEPUOUM) — MEJIKME KJIETKH, COOpaHHbIE
rpo3nbsMM Ha KOHILIAX BeTBeit TaJuioMa. B KaXknoM cnepMataHruu oopa-
3YEeTCs 10 OJHOM MYXXCKOIf rameTe — criepManuio. OoroHuii, Ha3biBae-
MBbI# KapnozoHom, NPeACTABASET COOO0M KPYNHYIO KJIETKY, Y OONbLUIMH-
CTBa COCTOSILLYIO M3 IBYX YaCTeH: paCLUMPEHHON HUXHENH — OpIollKa,
[1€ HaXOOUTCS AP0, U BHITSHYTON BepXHeil — TpuxoruHsl. Crnepma-
LM IEPEHOCUTCA TOKAMU BOAbI HA TPUXOTUHY (IIPU €€ OTCYTCTBUU —
HETNOCPENCTBEHHO Ha KapPIOIOH), €ro siapo NIPOHUKAET BHYTPb KapIo-
[OHA, MUTPUPYET IO TPUXOTMHE, TOCTUTAET SAApPA U CIAUBAETCH C HUM.
HanbHeillee pa3BUTHE — OT KapUOraMUU 10 (hOpMUPOBAHUS KapIo-
CIOp — MOXET MPOUCXOIUTD Mo-pa3HoMy. OCHOBHbIE BapUAHThI CJie-
OylolLIue.

1. B camoM npocrTeiilieM ciy4ae comepXUMOE KaproroHa Hernocpea-
CTBEHHO AEJUTCS Ha HECKOJBKO Kaprnocrop.

2. Y3 kaprioroHa o6pa3yloTcsl BBIPOCThI B BUAE HUTEH — 20HUMOOAa-
cmbl, Ha KOHIIaX KOTOPbIX (POPMUPYIOTCSA Kapnocnophl B OAHOKJIETOY-
HbIX BMECTWIMIIAX — KapIOCIOPAHTHUSIX.

3. Ha tannome, Ha HEKOTOPOM pacCTOSHUU OT KaprioroHa, 3akja-
IbIBAIOTC CIELMAIbHBIE BCIIOMOTaTeNbHbIE KIETKU — aYKCUASAPHblE
kieTkd. M3 kapnoroHa, Kak ¥ B NpexbLIylLIeM ciydyae, o6pa3yloTcs
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HUTEBUIHBIE BEIPOCTHI. OIHAKO 3TO YK€ HE TOHUMOOACTHI, a oobaac-
mbt (0001aCTEMHbBIE HUTH), KOTOPbI€ JOCTUTAIOT ayKCWISPHOM KJIETKU
U CNIUBAIOTCS C Heit. B ayKCUNSApHYIO KJIETKY MonagaeT AUILUIOUTHOE
SIIPO, BO3HUKAIONIEE B pe3yJibTaTe MOCIEeA0BaTENbHBIX MUTOTUYECKHUX
JEJIEHUI ep, NPOUCXONAIIMX OT JUILJIOUIHOTO siipa OIUI0AOTBOPEH-
Horo kaproroHa. C coOGCTBEHHBIM SIIPOM ayKCWISIPHOM KJIETKM OHO He
cnuBaeTcs. [OHMMOGaCThl M KapNOCIOPAaHTMH UMEIOTCS U B 3TOM CIy-
yae, HO pa3BUBAIOTCS OHM YXe OT ayKCWISIPHOW KJIETKH.

4. Bce coOBITUS MPUMEPHO T€ XK€, TOJBKO ayKCUSIPHbIE KIETKHU
pacroyiaraloTcs B HENMOCPEICTBEHHOUN OJM30CTH OT KaprnoroHa, Co-
CTaBisSIg C HUM npokapnuii (IpoKapI).

5. HauGonee coBepllieHHBIH BapUAHT; ayKCWISIPHbIE KJIETKU HE TOJIb-
KO pacroJiaraloTcsi B HEMOCPEACTBEHHOM GJIM30CTH OT KaproroHa, HO
Y K TOMY Xe nuddepeHUUPYIOTCS JUIIb MTOC/IE TOrO, KaK MPOU30LLUIO0
OIJIOAOTBOPEHUE KapIOroHa.

B 1e/10M U1 KpaCHBIX BOZOPOC/Ei XapaKTepHa CMEHa MOKONEHUIA:
rerepoMopdHas ¢ npeodsagaHueM rarIoMIHOro raMeTouTa Wik U30-
MopdHasi. [Ipu aToM, ecnu Kaprnocnopsl 00pa3yloTCs He B pe3yibTaTe
JeJIEeHUs KapIoroHa, rOBOPSIT O TpeX NOKOJEHUSX: AUIUIOMIHOM CBO-
OOIHOXUBYLIEM CrIopoduTe (TaKue pacTeHHUs yalle oO0pa3yloT TeTpa-
CIOpBI, ¥ TOrAA MX Ha3bIBAIOT TETPACNOPOGUTHI), rariOUIHbIX rame-
TOoUTAX U TUILUIOMAHOM Kaphocnopogume — NOTYMHEHHOM, HECAMO-
CTOSITEIbHOM MOKOJIEHUH, NMPEACTABIISIONIEM CO00I COBOKYITHOCTb IO-
HUMOOJIAaCTOB U (€CJIM OHU UMEIOTCS) OODJIACTOB.

O06uTaIOT KpacHbI€ BOZOPOCIH MPEUMYLIECTBEHHO B MOpsiX. Yucno
MPECHOBOAHBIX BUIOB CPABHUTENBHO HEBEIUKO.

B HacTosiee BpeMst KpaCcHbIe BOXOPOCAY OOBIYHO AEJST Ha 2 KJiac-
ca: Iluanunuessie (Cyanidiophyceae) — Hanbosnee NpUMUTUBHBIE HOpP-
Mbl (OHHM 37eCh He paccMarpuBaloTcs) U Co6CTBEHHO KpacHbIe BOHO-
pocnau (Rhodophyceae), K KOTOpbIM OTHOCUTCSI MonaBisiioliee 60Jb-
LIMHCTBO NpeACTaBUTE e OTIENa M HAa KOTOPhIE B 3HAUUTEJILHOM CTe-
MEeHU PacrpoCTPaHSETCS OOLIAs ero XapakKTepUCTUKA.

KNACC COBCTBEHHO KPACHBIE BOJOPOCNU
(RHODOPHYCEAE)

Mopsaok Baxruessle (Bangiales)

K nopsinky oTHOCSATCS HOBOJIBHO MPUMMTUBHBIE KPAaCHBIE BOXO-
pocau. TammoMbl MOTYT GbITh HUTYATBIMU (OZHO- YU MHOTOPSIIHBIMU),
reTepOTPUXAIbHBIMU WM IIACTUHYATHIMU (M3 OMHOTO WIM ABYX CJIOEB
KJIeTOK). PocT uHTepKanspHbIii. BereTaTuBHOE pa3MHOXEHUE OCYLIE-
CTBJISIETCS HOTOJHUTENbHBIMY MPOPOCTKAMH, 6ECIT0I0e Pa3MHOXEHUE
MPOUCXOIUT rOJILIMA MOHOCIIOpaMH Y nojucrnopaMu. B opransi nono-
BOTO pa3MHOXEHMS MOTYT NPEBPALUATHCS JII00kIe BEreTaTUBHbIE KJIET-
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k. [Ipy oOpa3oBaHUM criepMaTaHrMeB MPOUCXOAAT IIOBTOPHbBIE HeJie-
HMS TaKOM KJIETKHU, a KaproroHbl, HE UMEIOLLUE TPUXOTUHBI, 0Opa3y-
10TCs Ge3 ee mesneHus. ITocie onnonoTBOpeHUs COAEPXKUMOE KapIioro-
Ha HEMOCPEICTBEHHO IeNUTCS C 00pa3oBaHueM 4 — 64 kapnocnop. s
MHOTMX BUJIOB XapakTepHa retepoMopdHasi CMeHa MOKOJIEHUA C Ipe-
obamaHueM rariodassl. BONTbLIMHCTBO NpeACTaBUTENEH OOUTAET B MO-
pSIX, HO €CTh ¥ MPECHOBOAHbIE (POPMBI.

Pon nopdmpa (Porphyra). IlpencraButenu poga oOUTaIOT B MOPSX.
Hx TauioM — IJIacTMHKA pO30BaTO-ITypIypHOro LBeTa C MIAAKUMU
WY BOJIHUCTHIMU KpasgMu. Pasmep ee — npumepHo 10 50 cM (y ogHO-
ro Buga — g0 2 M). [InactuHKa cioxeHa U3 OFHOIO WM IBYX CJIOEB
KJIETOK Y MPH IMOMOILM KOPOTKOIO Yepelika ¥ MOAOLUBbI PUKPEIIs-
eTcs K NOIBOAHBIM nmpeaMeTaM (puc. 44, A). B xieTkax HaxomuTcs no
OIHOMY 3B€34aTOMY XJIOPOTLIACTY.

Puc. 44. Porphyra:

A — BHELIHU# BUA TalloMa; 5 — mnomnepeyHslil pa3pe3 TA/IOMAa ¢ aHTepUAUIMH; B —
MOTepeYHbIN pa3pe3 TAIOMa C KaploroHaMH, COAepXMMOe KOTOPBIX MOCje OMJIono-
TBOPEHHUS AeNUTCS ¢ 06pa3oBaHUEM Kaprocrnop
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IIpu GecrionoM pa3MHOXEHUU B OOBIYHBIX BEr€TaTUBHBIX KJIETKaX
00pa3yoTCd MOHOCIIOPBI — [0 OTHOM B KaXaoi KieTKe. OHU roNbIMU
BBIXOISIT HAPYXY Y€pe3 pa3phiB B CTEHKE U HEMEUIEHHO NMPOpPacTaloT.
KaprnoroHsl ¥ aHTEpUIUM OOpa3ylOTCS Ha OHHOM U TOM X€ pacTeHUU
13 BEreTaTMBHBIX KJIETOK, OTIMYAIOIIMXCS OT OCTaJIbHBIX OoJiee ryc-
TBIM COIEPXKUMBIM. Y HEKOTOPBIX BUIIOB KaproOrOHbl UMEIOT KOPOTKHUIt
BBIPOCT B BMI€ COCOYKA — 3a4aTOYHYIO TpUxoruHy. [Ipu o6pazoBaHuu
aHTEepUAMEB UCXOMHAs MaTepUHCKas KJIEeTKa MNpeTepreBaeT psil Aeje-
HUI BO B3aMMHO NEPNEHAMKYISIPHBIX HaIlpaBJeHUSX, B pe3ylbTaTe
yero oOpa3yloTcs 64 MeJKue KJIETOUKH, B KaXIOW U3 KOTOphIX ¢op-
MUpYeTCs ONMH cniepMaumii (puc. 44, b). ITocne oruionoTBOPEHUS Kap-
MOTrOH HEMOCPEACTBEHHO IEIUTCSA Ha 2— 32 Kapriocrnopsl (Yaile BCEro
Ha 8) (puc. 44, B). OGbIYHO KapIOrOHbl M AHTEPUAUU PACIIOJAraloTCs
Ha TaJUIOME IpYIINaMH U XOPOLIO 3aMETHbBI HEBOOPY>XEHHBIM [J1a30M B
BUIIE MATEH MO KpasM IUIaCTUHBI WIM M0 BCeil ee moBepxHocTH. Kap-
MOCIIOPbI MPOPACTAalOT B HEGOIbLUNE, CIA00BETBAIIMECS HUTYATHIE Ta-
JIOMBbI, 0Opa3ylole Ha paKOBUHAX MOJUTIOCKOB KpaCHbIE MATHA. DTU
JUILIOUAHBIE TAJUIOMBI PaHbllie PACCMAaTPUBAJIUCh KaK CAMOCTOSITENIb-
Hbl€ BOIOPOCJIM U UX OTHOCUJIM K pony Conchdcelis. HbiHe ux Ha3biBa-
1oT Conchdcelis-ctanusi. OHM MOTYT JaBaTh MOHOCIIOPHI JIBOSIKOIO pOAa:
JQUILUIOMIHBIE (MUTOCIIOPHI), popacTalowue B HoBble HUTU Conchdcelis-
CTanuM, U TrarIouAHble (Meitocnophl), MpopacTarolie B JUCTOBUI-
Hbl€ TAJJIOMBI NOPGUPHI.

ITocne popMupoBaHUs penpoOmyKTUBHBIX CTPYKTYp Ha raryiouaHOM
TaJUIOME, BEAYILEro K pa3pyLIEeHHUIO 3HAYUTENbHBIX €r0 yYaCTKOB, TaJl-
JIOM OOBIYHO MOrMbaeT. DTO HAIO UMETH B BUIY MPU 3aroTOBKE Nop¢u-
pbl. B YepHoM Mope nopdupa BereTUpyeT ¢ HOSIOps 1Mo Maii, B CeBep-
HBIX X€ MOPSIX €€ MOXHO COOMpaTh He MOo3IHee CepeaUHbl UIONS.

Jns mpakTUYECKUX 3aHATHN PEKOMEHAYETCS MMETh BOIOPOCHIb B
BME repOapHbIX 00pa3uoB IS 03HAKOMJIEHUSA C €€ OOLIMM BUAOM U
MOCTOSIHHbIE IIpernapaThl pa3pe30B YYaCTKOB TaJlJIoOMa C OpraHaMu pas-
MHOXEHHS.

Mopsaok BatpaxocnepmoBble (Batrachosperméles)

OCHOBY TaJUIOMOB 6aTpaxoCrnepMOBBIX COCTABILIOT HUTH BCEraa co
CTPOro BepXyLUEYHbIM POCTOM. YacTo OTAe/bHbIE 3JIEMEHThI TALIOMA
CUJIBHO Pa3IMYyalOTCs MO0 pa3MepaM, CTPOEHHIO U (PYHKLUHUAM COCTaB-
JAIOUIMX X Ki1eToK. MHorga HUTH 00pasyioT IOXXHOTKAHEBbIE CTPYK-
Typbl. TaJIOMbl MOXHO TPAaKTOBaTh KaK reTepoOTPUXaibHbIE [0 CBOEH
CYTH, OIHAKO UMEETCA OJIHA CYLIECTBEHHAs JETalb; CTEMIOIAsACH YacTh
TaJuioMa (NPOTOHEMA) AUILIOUIHAS, a BepTUKaNbHAsg — TariouaHas.

Becnonoe pa3MHOXeHHe MPOUCXOAUT MOHOCIIOPAMHM.

KaproroH ¢ TpUXOrmHoM. AYKCUISPHBIX KJIETOK Y HUX HET, TOHHU-
MOG1aCThl Pa3BUBAIOTCS HEMOCPEACTBEHHO U3 OPIOLIKa OIJIOAOTBOPEH-
HOro KaprnoroHa. Ta/uioMbl OJIMBKOBO-3€JI€HOIO UJIM CUHEBATO-3¢eJie-
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A b

Puc. 45. Batrachospermum:
A — BHELUHU# BUI Ta/lioMa; b — yacTh TaJuloMa ¢ roHUMoKapramu (/)

HOro, MHOTIMA IOYTH IO YUCTO «TPABSIHOTO» 3€JIEHOrO LBeTa. Xapak-
TepHast 0COGEHHOCTb XU3HEHHOIO LIMKJIAa — COMaTHUYECKask PEAYKLMS:
Ha JUIJIOMAHOM PacTeHUM B OTHAEJbHBIX MECTax NMPOUCXOAUT Meio3,
MOCJIE Yero HENMoCpeICTBEHHO OT COOTBETCTBYIOLUUX KJIETOK pa3BUBa-
€TCsl ralIOuHOe pacTeHue — rameTodut. O6UTaIOT GaTpaxocnepMo-
Bbl€ B MPECHBIX BOAAX.

Pon 6atpaxocnepmym (Batrachospérmum). Tannomsl npencTaBUTe-
Jieit poa UMEIOT BUI HEXHBIX HeOosblux (0T 3 10 8 cM) KyCTUKOB
CHUHEBATO-3€eJIeHOro (IO IOYTH «TPaBIHOro») LiBeTa. HeBOOpY>XeHHBIM
[J1a30M BUAHO, YTO KYCTUKH COCTOSIT U3 BETBSILIMXCA HUTEI C KakK Obl
HaHU3aHHBIMU Ha HUX G6ycamu (puc. 45, A). [Tox MUKpPOCKONOM TaJLTIOM
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BBITJISUIUT CAOXEHHBIM U3 KJIIETOK, PE3KO PA3IMYaIOIIMXCSA Pa3MEPOM.
OCHOBHbIE OCHM, HEOrPAaHUYEHHO HApaCTalollMe, COCTOIT U3 OYEHb
KPYIHBIX GeCLIBETHBIX KJIETOK, PACIOMIOXEHHBIX B O1UH psn. OT rpa-
HMIIBI IBYX COCEIHMX TaKMX KJIETOK, HEMOCPEACTBEHHO MO NOonepey-
HOI Teperopoakoii, 6epyT Hayajao MyTOBKM aCCUMUJISITOPOB — OOKO-
BBIX BETBE OrpaHUYEHHOIO pPOCTAa, OOWJIBHO BETBSILIUXCS U COCTOSI-
LIUX U3 OYEHb MEJIKUX KJIETOK C MHOTOYUCIEHHBIMU XJIOPOIUIACTaMHU.
DT MYTOBKH U BBIDJISLAAT KaK 6ychl. KpynHble KJIETKX OCHOBHBIX OCEi
B 60Jiee CTaphIX YaCTSIX TAJUIOMA MOKPBITHl MHOTOYUCIEHHBIMU TOHKHU -
MU HUTSIMM, PaCHONOXEHHBIMU JAPYT OTHOCUTEIBHO ApYyra HEIUIOTHO
¥ COCTaBJISIIOIIMMHU CBOEOOPa3HYIO KOPY; OHM OepyT Hayaao OT OCHO-
BaHMit aCCUMWISITOPOB.

Becnosioe pasMHOXEHME MPOUCXOAUT MOHocnopamu. IIpu nono-
BOM Pa3MHOXEHUM KapIOrOHbI ¥ ClIepMaTaHTUU 00pa3yIoTCsl Ha acCH-
MuisaTopax. Ilociie OIIoOTBOPEHUS U3 KaprnoroHa ¢GpopMUpyeTcs ro-
HHUMOKapIT — COBOKYMHOCTh MHOTHX FTOHUMOOJIAaCTOB C KapMOCHOpaH-
russMY Ha KoHuax. KapnocnopaHruu, conepxalue Kaxablii o oxHon
Kaprocrope, pacHoJyiaraloTcs TakuM oOpa3oM, YTO TOHUMOKapIl Ha-
NOMUHAET corutonue («saroay») ManuHsel (cM. puc. 45, 5). Y3 xapmo-
CIOp pa3BUBAETCH CTeJIIolIasics o cyocTpary nuruionaHast Chantrdnsia-
cranus (paHblue, Kak U Conchdcelis-ctanust y nopcgupsl, TpaKTOBaB-
1IAsICA KaK CaMOCTOSITEIbHAS BOIOPOCb). OHa CIIYXHUT KaK Obl TPOTO-
HEMOI [UT pa3BUBAIOLIETOCS NMPSIMO OT Hee€ BEPTUKAJILHOTO raruIoMI-
HOTo TaJUuioMa.

Bunel pona Batrachospérmum ooUTaIOT B TOPDSIHBIX GOJIOTAaX WIM B
3aBOISIX pEK, e OHM IOCENSIOTCA Ha pasHbIX mpeametax. CruenyeT
HMETb B BUJly, YTO GaTpaxoCrepMyM BCTPEYAETCSl JOCTATOYHO PEOKO U
HalTU TAJUIOMBI, TeM 60Jiee C rOHUMOKapnaMu, TpyaHo. IToatoMy npu
HX OOHapY>XeHUH XKeNaTeJbHO (PUKCUPOBATh NMOOOJIbIIE MaTepyasa Ipo
3anac. OfHaKo TaM, rie 6aTpaxocrnepMyM OOMUTAET, OH BCTpeyaeTCs
JIOCTaTOYHO CTAOUJbHO, TaK YTO CTOUT PErYISAPHO NOCELIATh 3TU
MecTa Ui cbopa CBeXero MaTepuana.

Ons u3yyeHUs CTPOEHMS TajllioMa U TOHMMOKApPIOB BOXOPOC/b
MOXHO MCIOJIb30BaTh KaK B CBEXEM, TaK U B (PUKCHPOBAaHHOM BHIE.
CrnemyeT 3apMCcOBaTh CTPOEHUE TAJVIOMA IIPU MaJIOM YBEIMYEHUU MUK-
pockomna ¥ HeboblIoH (hparMeHT TaJuloMa ¢ aCCUMWIATOPAaMHU U ro-
HUMOKApPIIOM INpPU GOJIBIIOM YBEJTUYEHUU.

Mopsaok Axdenbumessie (Ahnfeltiales)

IIpencraButenu nopsnaka (BCero HECKOJBKO BUIOB) UMEIOT SIPKO
BbIPAXEHHbIM reTepoMOPMHBINA XUZHEHHBIA LMK TaMeTODUTHI —
O0OUNIbHO BETBSILIMECS KYCTMKHU BBICOTOM HO 15 cM, cocTosiuue U3
NMpUMEPHO OAMHAKOBBIX BO BCEX YACTSAX TA/UIOMA OKPYIJIBIX XpsILLUEBa-
TBIX OCEH, a TETPACOpO(UT UMEET BUI KOPKHU (paHee OH ONUCHIBAJI-
Csl KaK caMocCToATeNbHbIN pox Porphyrodiscus). OxHako roHuMobaac-
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\/ Thl QOPMUPYIOTCS YK€ OT ayKCHIISIP-
HbIX KJIETOK, NIpUYeM pacroioXeH-
HbIX BOJIM3M KapIiOroHa,; 3akjiaabiBa-
I0TCS OHM IO OnIoxoTBopeHus. Kap-
nocnopo®uThl pa3BUBAIOTCS MOJHO-
CTbIO Ha OBEPXHOCTU MAaTEPUHCKOTO
TaJIoMa.

IIpencraBuTeny nopsiika OOUTAIOT
B Mopsix. s HUX XapakTepHO obpa-
30BaHMe arapa (arap-arapa) — BO-
JIOPOCJIEBOrO KOJUIOUIA, LUMPOKO UC-
TMOJIb3yEMOI'0 B COBPEMEHHOI IKCIIe-
PUMEHTAIbHOM GUOJIOrUHU.

Pon andenvunsa (Ahnféltia)!. Bun
A. plicdta (Huds.) Fr. paHblie mupo-
Ko BcTpeuyanca B benom, bapenie-
BOM, a TakKXe B HAJIbHEBOCTOYHBIX
Mopsix. K HacTosueMy BpeMeHU U3-
3a MaCCOBOI1 JOOBIYM ITOM BOIOPOC-
JIM paaMd arapa YUCJIEHHOCTb €€ BO
MHOI'MX MECTaX CWJIbHO COKPaTWJIaCh.
O6uTaeT OHA B CYOJIUTOPAIbHOM 30HE

Puc. 46. Ahnfeltia. BHeWHUM BUL  ya xaMHuSIX U CKaJIax; MOXET OTDbI-

Tajroma BaThCS OT HUX M HEKOTOpOe BpeMs

COXPaHATh XU3HECTIOCOOHOCTh, HaX0-

JISICh B CBOOOIHOJIEXAIEM COCTOSIHUU. TaruioMbl ee — rpy6ble Ha OLUYTIb

XpsilIeBaThle KYCTUKH BbICOTOM 10— 15 cM, OOWIBHO, B OCHOBHOM JIH-

XOTOMUYECKH, BETBSILMECH, NIPUYEM HEPEIKO OXHA BETBb BHIPACTAET

SIBHO 00JbllIE APYroit; BCTPEYaOTCs TAKKe TPU- U TETPAXOTOMHUS (pUC.
46). Okpacka TaJuIoMOB (PMOJIETOBAsE, MIOYTH YepHas.

Tamtomsl aHpENBLIMY JIETKO BBICYIIMBAIOTCS 06€3 CrieLiMaJIbHOM rep-
0apu3alMy ¥ B TAKOM BHAE MOTYT HEONpeneJeHHO JOJNIO COXPaHSITh-
cs, He Tepsas okpacku. ITonoxeHHbIe B Boay, OHM yepe3 10— 15 MuH
CHOBa INpPUOOPETAIOT €CTECTBEHHBIH BUA U KOHCHUCTEHLIUIO (M Jaxe
3anax Mops). B TakoM BuAe UX MOXHO HCIONb30BaTh Ha 3aHATHUSAX, A
3aTeM CHOBA CYLIUTh IIPSIMO Ha BO3LYXeE.

I'ep6apusupyercs aHdenbILUA TaKXKe JIETKO, M Ha 3aHATUSAX IS 03-
HaKOMJIEHUSI MOXHO MCII0/1b30BaTh repOapHbIii MaTepHall.

Mopsaok Llepamuessie (Ceramiales)

IlepaMueBbie — caMblii BBICOKOOPraHU30BAHHBIN U CaMblif OO1INP-
HbI MOPSIAOK KpacHbIX Bomopocheit. OH XapakTepu3yeTCs TeM, YTO

! Jlo HelaBHEro BpeMEHU 3TOT POJd OTHOCHIM K MOPSAKY ['MrapTHHOBbIE
(Gigartinales).
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ayKCWISIpHBIE KJIeTKU nuddepeHUMpYIOTCS TONBKO MOCHE TOro, Kak
MPOU30LIIIO OIUIONOTBOPEHHE KApPIOrOoHa, B HEMOCPEACTBEHHOM OyiM-
30CTH OT Hero. TajlyloM camMOro pasHoOro CTpO€HUsI — OT pa3BETBJIEH-
HBIX HUTEH, NPeICTaBIAIOIMX COOOM OMUH PSI KIETOK, 10 OYEHb CIIOX-
HbIX (OopM, BHELIHE HATIOMUHAIOLIMX BBICIIME PACTEHUS, OMHAKO IO-
CTPOEHHBIX U3 HUTeil. CMeHa NokoieHui u3oMopdHas.

Pox xanmmramuuon (Callithdmnion). TaqnioM cOCTOUT U3 OOWILHO
BETBSILUMXCS OMHOPSIHBIX HUTEH, CIOXEHHBIX U3 KPYNHBIX KIETOK.
OT OCHOBaHMS K BEpUIMHE pa3Mep KJIETOK YMEHbUIAETCSI, U BETBU
HepenKO 3aKaHYMBAlOTCS OeClBETHBIM BOJIOCKOM. HutHu ometnl 00-
UM CJIM3UCTHIM 4eXJIOM. B momnepeuyHbIX neperopoakax OTYETIHBO
BUJIHBI TIOPBI, Yepe3 KOTOPhIE NMPOXOAAT LIMTOIIA3MATUYECKUE TSIKH,
COCIUHSAIOIINE COAEPKUMOE COCETHUX KIeTOK. OCOOEHHO XOpOollIo
MOPHI 3aMETHBI MEXIY KPYIMHBIMM KJIETKAMM HMXKHUX 4acTeil Tamio-
Ma (puc. 47, A).

TerpacnopaHruu o0pa3yloTcs (MHOTZA OYEHb OOMJIBHO) Ha BEpPX-
HUX 00Jiee MOJIOIBIX BETOUKAX, PAcIoiarasicb Ha OXHOKJIETOYHOM KO-
POTKOI1 HOXKe. TeTpacnopbl HAXOIATCS B HUX IO YIJIaM TeTpaspa (puc.
47, b). Bo3ne kaxmoro KaprnoroHa ¢popMHUpYIOTCS MO JBE ayKCHISp-

Puc. 47. Callithamnion:

A — yyacToK TaJUioMa C TOpoii B MONepevyHoil cTeHKe; b — BeTOYKa C TeTpacnopaH-
TMAMHU; B — TOHUMOKApIIbI
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Hble KJIeTKU. OT HUX CYIPOTUBHO, 110 60KaM HUTH TaJUIOMa, pa3BUBa-
IOTCS TOHMMOKapIbl. Kyyky Kaprnocnop 4acTo MOKpPBIThI OOLLIEH CIu-
3UCTOi1 00BepTKOIL (puc. 47, B).

Buasl poma 1mIMpOKO pacnpocTpaHeHbl o 6eperam YepHOro mMops
Y TIPeNcTaBJeHbl HEXHBIMM KYyCTMKAMU CBETJIO-TIIYPIIYPHOTO 1IBETA,
MPUKPEIVIAIOIKMUCS K KAMHSIM, pAKOBUHAM U IPYTUM NpeaMeTaM Ha
JIMHUHY YPOBHS BOIbI B 30HE NMPUOO0si, OYEHb YACTO Ha NpuUcTaHsIX. Bo-
JOPOCJIY 3TU Pa3BUBAIOTCS OOBIYHO C Masi IO OKTSIOpb, MpUYEM B Iep-
BOM IOJIOBUHE JieTa COOMpaeMblili MaTepyan U300UITyeT TeTPaCcIiOpaH-
TMSIMM, a BO BTOPOii — TOHUMOKApIIaMH.

Ha 3aHsiTMM 3apMCOBBIBAIOT BHEIIHUH BUI TaJUIoMa C (UKCUPO-
BaHHOTO MaTepuala, a TaKXe pacCMaTpUBaeMble I0J MHUKPOCKOIIOM
(bparMeHTBl BETOYEK C TeTpacrnopaMu U BETOYEK C FOHMMOKapIaMu
(3TH (parMeHTHl XeJNaTeibHO 3arOTOBUTH 3apaHee, OTOOpaB U OTIe-
JIUB UX OT BET€TaTUBHOIO TAJUIOMA). ‘

Bonee cnoxHoe CTpoeHUE BEreTaTUBHBIX U PENPOIYKTUBHBIX CTPYK-
Typ MOXHO HabJionarh y 60jee BHICOKOOPraHW30BaHHBIX IIPENCTABU-
TeJiel TOro Xe nopsaka.

Poxn nomucudronus (Polysiphonia). TajuioMbl npeacTaBUTENE poa,
IIMPOKO PAacNpPOCTPAaHEHHBIX KaK B CEBEPHBIX, TaK U B IOXKHBIX MOPSIX,
MMEIOT BUI OOMJILHO BETBSIIUMXCSA KYCTMKOB TEMHO-ITypIypHOro (oo
MIOYTH YEPHOTro) 11BeTa, BbICOTOM OT 5 mo 20 cM. BeTBM 3TH 3aKaHUYMBa-
IOTCS1 BEPXYILIEYHOM KJIETKOI, OTWIEHSOILEH CEerMEeHThl — HOBBIE KJIET-
KU, pacronaraioiqyecs B oAuH psii. Ha HEKOTOpoM pacCTOSIHUU OT
BEPXYIIEYHON KJIETKM CErMEHThI MpEeTepIeBaloT MOCJeq0BaTEIbHbIE
IeJIEHVS] TIPONOJIbHBIMU TIEPETOPOAKAMHU, B PE3YJIbTATE YETO OT LIEHT-
paJIbHOM KJIETKHU (TaK Ha3bIBAEMOIO «LIEHTPAJLHOIO CU(OHa») oTwie-
HSIETCSI OOVH WIM HECKOJILKO PSIOB KJIETOK (TaK Ha3bIBAEMBIX «IIE€PU-
dbepuueckux, Wi NepuLeHTpaIbHbIX CHPOHOB»). B npocreiiieM ciy-
yae LEHTpaIbHbIA CU(OH OKpYXEeH Bcero 4 nepudepuyecKuMu cudo-
HaMu. PaccMaTpuBasi BETOUKM IPY MaJIOM YBeJIMYEHUU MMKPOCKOIIA,
MOXHO YBUIETb CKBO3b KJIETKU INEPULIEHTPATbHBIX C(OHOB IIPOCBE-
YYBAIOLIMHI LIEHTpabHBIN cUdOH (puc. 48, A). Y GonblIMHCTBA BUIOB
B OOJiee CTapbIX YACTAX TAUIOMA KJIETKU NMEPULEHTPaIbHLIX CU(HOHOB
NyTEM NPOAOJLHBIX AEJIEHUI OTWIEHSIOT Y3KME CIieLiMalbHble KIETKH
Kopsl (puc. 48, F). IIpu 3TOM BepXHME M HUXHHUE IPAaHULBI KJIETOK
«CU(OHOB» ¥ KOPBI HAXOHSATCA HA ONMHOM YPOBHE, YTO MPUIAET TaJLJIO-
MY «WICHUCTBIA» BUI.

TetpacnopaHruu 006pa3yroTcsi Ha MOJIOABIX BETOUKAX B KJIETKAX KOPBI
WIU B HapyXHbIX NMEPULIEHTPAIbHBIX CUOHAX, eClu Kopbl HeT. OHU
BBIMJISIAAT KaK OBaJIbHbIE KPYNHBIE KJIETKH, BOZHUKAIOLIME IO OTHOM
B KaXIOM YWIEHUKE BETBU, HAXOHATCS OOBIYHO B HECKOJIbKHUX WIEHH-
Kax Monpsia, COCTaBJsisl CBOEro pona uenoyku (puc. 48, B). IIpu satoM
YJIeHUK Kak Obl pa3nyBaercs ¢ 60KoB. TeTpacnopsl pacrosiaraiorcs mno
yriaM terpasapa. OHU JAIOT HAYaJlo MYXXCKHUM U XXEHCKUM raMeTodu-
TaM, MPeICTABJISIOIIMM FaIJIOUIHOE TIOKOJIEHMUE.
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Puc. 48. Polysiphonia:

A — CTpOeHMe Ta/sloMa, LUeHTPaJbHbI U NMepULIEHTPaIbHBI cUdOHbI; b — nomnepey-
HBIil pa3pe3 BeTBU ¢ MHOTOCJIOHHOI Kopo# (I); B — Terpacniopanruu; I’ — aHTepu-
nuu; J — nucTokapnuit

AHTepUAMM B U300MIMM (POPMUPYIOTCS Ha BEPIIMHE MYXCKUX Taj-
JIOMOB, Pa3BUBAasAChL Ha MMOBEPXHOCTH MOJIOALIX YKOPOYEHHBIX BETOYEK,
OTYEro Te MPUHUMAIOT BUI KaK Obl «KOJIOCKOB» WK «ITOYaTKOB» (pUC.
48, I'). B kaxnoM aHTepUIMM 00pa3yeTcs 1o OMHOMY criepMmaiuio. Ha
XEHCKHX TUUIOMaX (hOPMUPYIOTCS NPOKAPIUK. B COCTaB MX BXOIMT TOJIb-
KO OIHa ayKCWIsIpHas KJIeTKa, TaK YTO IOC/ie OIUIONOTBOPEHUSI Ha
MeCTe IPOKapnus pa3BUBAETCS JMIIb OOMH KaprocrnopoduT. Bokpyr
HEro OT MaTePUHCKOrO PacTEHUs pa3BUBAETCS CIElMallbHOEe BMECTHU-
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JIM1LE, COCTOSILLEE U3 JIOXKHON TKAaHU — LIMCTOKAPIUM — C BBIBOTHBIM
oTBepcTHeM Ha BeplunHe (puc. 48, ). ITo Mepe co3peBaHUs YIJIMHEH-
HO-0YJIaBOBUAHBIE TEMHO-MAJIMHOBBIE KapIiOCIOPhl Yepe3 OTBEPCTHE
BBUIBUTAIOTCS HApYyXYy.

PaznuyHbie BUABI NONUCUGOHUHU IHMPOKO PACIPOCTPAHEHBI B Ce-
BEpHBIX MOpsIX (B 4YaCTHOCTH, B benoM M bapeHneBoM), a Takxke B
YepHoM Mope. B ceBepHbIX MOpsAX OHU OOUTAIOT B CYOIMTOPaIbHOIM
30HE, YaCTO Ha IpaHMIEe C HUXHE! JIMTOpablo, Ha CKajax, KaMHSX
WIM KaK 3MUOUTH Ha TaJUIOMax GypbIX BOJIOPOCIEiA.

Cobupatp MaTtepuan aias ¢hpUKCaluu cileayeT B UIOJEe U aBryCTe.
B utone npeo6iagaoT 3K3eMIVISIPI C TETPACOpaHTUsAMHU (criopodu-
Tbl), B aBIyCT€ — CIIEpBa MYXCKHE pacTeHMsi, MOTOM XeHcKkue. Ilo-
MYTHO CJIEAYET 3arep0apu3vpoOBaTh LieJible TAJIOMbI NTOJTUCUHGDOHUH.

Ilepen 3aHATUSIMU XKeJATEJILHO OTOOPAaTh BETOYKHU C TETpaCloOpaH-
TMSIMM, C AHTEPUAUSAMHU U C LUCTOKAPIUSIMU U OTHEIUTh UX OT OC-
TaJIbHOW BEr€TaTUBHOM MACChl TAJUIOMOB. DTH CTPYKTYpPhI BUIHBI KaK
TOYKM U OYTOpPKH HEBOOPYXEHHBIM I1a30oM. Hertoxo Takke UMeTh B
3arace COOTBETCTBYIOILIME TOTOBBIE Npenaparsl. [Ipy MaioMm yBeaude-
HUM XOpOLIO BUAHO WIEHWCTOE CTPOEHHE BETBEi, a TakKe OOILMIA
0OJIMK TeTpacriopaHrueB ¥ mucTokaprnues. [Ipy 60b1IOM YBETUYEHUH
MOXHO PacCMOTpPETh CTPOSHUE aHTEPUANANIbHBIX BETBEI U 3peJiblii TET-
pacIopaHTuii ¢ TETpa3ApPUYECKHUM PACIoIoXeHHeEM criop B HeM. Kpo-
Me TOro, pacCMaTpPUBAaeTCs U 3apUCOBLIBAETCS C repOapusi BHELIHUI
BUI TAJUTOMA.

Pon uepamuym ( Cerdmium). Tannomsl BHEIIHE BBIISLIAT KaK BETBS-
1IMEeCS KYCTUKM. YXe HeBOOPYXEHHbIM IJIa30M BUIHO, YTO OCH Ha
KOHIIE€ BWIBYATO Pa3BETBJIEHDbI, IPUYEM KOPOTKHE KOHEYHBIE BETOYKHU
cJierka 3arHyThl HaBcTpeuy apyr apyry (puc. 49, A). Ocu cocTosiT u3
LIEHTPAJIbHON OCH — OJHOTO psia KPYNHbIX GECIBETHBIX KJIETOK — M
MEJIKUX KJIETOK KOpbl (pucC. 49, b). Y HEKOTOPBIX BUAOB KOpa CIUIOLI-
HBIM CJIOEM ITOKDPBIBA€T BCE CJIOEBUILE. Y OPYIMX X€ OHA HAXOMUTCS
TOJIKO BO3JIe TPAHULL MEXIY COCETHUMH KJIETKAMU [EHTPAJILHOIM OCH,
TaK YTO CJIOEBUILE MMEET XOPOLIO BBLIPAXEHHBIH WICHUCTHIH BUI; B
9TOM CJiyyae BETBM COCTOST KaK Obl U3 Y3JIOB U MEXIOY3JIUM.

CnepMaTaHruy pa3BUBAIOTCSA U3 MOBEPXHOCTHBIX KOPOBBIX KJIETOK
Y, KOTIa MX MHOTO, KaK My®dTOi omeBaloT «y3ibl». [Ipokapnuu pa3su-
BAIOTCS Ha BeplIMHAX JJIMHHBIX BETBEH TajuioMa. 3peible TOHUMODJIa-
CThI OKpPYKEHbI KOPOTKMMU BEr€TATUBHBIMY BETOYKAMM, PACIIONIOXEH -
HBIMM PO3€TKOM; MX MOXHO pacCMaTpUBaTh KaK aHAJIOT IIUCTOKAPIIUA
nonucudonuu. TerpacnopaHruu, B KOTOPLIX TETPACIIOPLI 00pa3yIoTCs
IO YIJaM TeTpasnpa, pa3BUBAIOTCA U3 KOPOBBIX KJIETOK MOOIUMHOYKE
WIM KOJbIIe0Opa3HO Ha «y3Jiax», BHICTYIIAs M3 KOPBI WM 00pacTas €lo.
Y BUIOB €O CIUIOIIHOM KOPO# TeTpacnopaHruy pa3bpocaHbl IO BCEMY
CJIOEBMIILY.

Bunsl pona Cerdmium pacnpocTpaHeHbI OT TPOIMKOB 10 apKTHYe-
ckux Mopeit. OHY YaCTO BCTpEYaloTCA B BepXHeii cyonuTopaiy (BOIu3u
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Puc. 49. Ceramium:

A — BeplllMHa TaJuloMa; b — y4acTOK IpOJOJIbHOrO Cpe3a BETBU: BUXHO 0Opa3oBaHue
4acTUYHOM Kophl (/) y MecT cowleHeHUs (2) OCeBBIX KJIETOK (KOpbl BOKPYT CpeaHeit
YaCTU OCEBBIX KJIETOK HET)

YPOBHS BOJBI BO BpeMs OTJIMBA) WIH JaXe 3aXOIST B CAMYIO HIXXHIOIO
JIUTOpAlb.

MeTonuKa 03HAKOMJIEHUS Takas Xe, KaK M B Ciyyae ABYX Ipeibl-
IYLIUX pOIOB.

Pon neneccepus (Delesséria). Bunpl pona UMeloT BHENIHe Haubosee
cioxHo nuddepeHIMPOBaHHBIE TAIOMbI CPeId KPAaCHBIX BOAOPOC-
Jieii, IBHO HAalIOMMHAs BBICHIME PACTEHMS.

Tannom meneccepuu OKpallleH B SIpKO-NpITypPHBIA MJIM pO30BATO-
KpaCHbIA LIBET (B 3aBUCUMOCTH OT DIyOMHBI OOMTaHUS) U MMEET pas-
Mep 10 30 cM. OH COCTOUT U3 KO-
POTKOrO LIMJIMHAPHUYECKOTO «CTBO-
JIMKa» Y OTXOISILUX OT HEro Kpyrm-
HbIX (X0 10 cM) JIMCTOBUIHBIX IUIA-
CTUH C TNEPUCTHIM XWIKOBaHUEM
(puc. 50). ILtacTHHBI UMEIOT DI~
KH€e WIN BOJIHUCThIE Kpas U OObIY-
HO COCTaBJICHBI OTHUM DSIIOM KJie-
ToK. I'maBHast 1 GOKOBasi XUJIKH
BCETIa MHOTOCJIOMHBI: HECKOJIBKO
PSNOB KPYIHBIX OECLIBETHBIX KJle-
TOK IOKPBITHI CJIOEM KOPbI U3 MeJi-
KHMX KJIETOK, COAEPXalLlUX XJIOpO-
rwiacTel. Opra’bl pa3sMHOXEHHSI 00~
pa3yloTCs Yallle BCEro Ha OCOObIX Puc. 50. Delesseria. BueuHuit Bug
TUIOAYIUMX JIMCTOYKAX — CIIOpO- TaUIOMA
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dbwiax, BOZHUKAIOIIMX HAa CPeAHEH XUIIKE WIM YyepelikKe K KOHLY
MepUoaa BereTaliMd BOMOPOCU, KOTAA OOHOCIOMHbBIE YACTH IUIACTUH
pa3pbIBAIOTCS U pa3pylLAIOTCA.

Buael 3TOr0 poma MIMPOKO MpPEACTaBIeHbl B CEBEPHBIX MODSX (B
yacTHOCTH, B beioM 1 bapeHiieBoM), rae pacTyT B CyOIMTOPabHOIA
30He Ha youHe 1o 30 M (3TO MpeACTaBUTENM CAMOM INTYOOKOBOIHOIA
MOpPCKOU GIOpBl B 3TUX pailOHax), MPUKPEIUIASACh K KAMHAM U IpYy-
ruM BomopocisiM. Ha 3aHATHSIX peKOMEeHIYeTCsl MCIIONIb30BaTh repbap-
Hbie 06pa3Libl A1 03HAKOMJIEHUS C OOIIMM CTpOeHUEM TaJuloMa. B rep-
OGapuu neneccepus cToyib Xe 3¢ ¢deKTHa, KaK U B XXUBOM COCTOSHUH,
TaK KakK JaXxe MpH JUIMTEIbHOM XpaHEHUM He TepsieT NpuUcyllel e
OKpacKH.

OTAEN 3ENEHBLIE BOOOPOCAU (CHLOROPHYTA)

OTaes BKIIOYAeT BOAOPOCIIH, CTOSIIIME HA CAaMbIX PA3HBIX CTYIEHSX
Mopdonornyeckoit nuddepeHIMany TAJUIOMa: MOHAJHOM, MajbMel-
JIOUIHOM, KOKKOMJIHOM, HUTYATOM, pa3HOHUTYATON (reTepoTpUXalib-
HOi1), MapeHXMMaTO3HOM, NCEeBIONAPEHXUMATO3HOM, CUDOHOBOIA,
cudoHoknaganbHoi. KieTka 06bIYHO MMEET XECTKYIO CTEHKY. Y 00Jib-
LIMHCTBA OHA LEJUTIONO3HAs, HO Y MHOTHX MMEET IPYroi cocTas, Ha-
MpyUMep MEeNTUIOMIIOKAHOBIN. XJIOPOIUIACThl BCTPEYAIOTCS B pa3HOM
yycie (0T OQHOrO A0 OYeHb MHOTHMX Ha KJIETKY) M UMEIOT CaMylo pa3-
HYI0 opMy. OHU YUCTO 3€JIEHOTO («TPaBSTHOTO») 1[BETA. DTa OKPAcKa
obycioBieHa xytopodWwUIaMM a U b, KOTOpbie MpeobanaoT Hag Kapo-
TUHOMAAMU: o- U B-KapOTMHOM, JIIOTEMHOM, HEOKCAaHTUHOM, BHO-
JJAKCAHTMHOM, 3€aKCaHTUHOM, aHTepakcaHTMHOM. ITupeHoun norpy-
X€eH B CTPOMY XJIOPOILJIACTa U MPOHU3AH TWIAKOMIAMU. 3aracHO! Mpo-
IYKT — yalle Bcero kpaxMajia. OH OTKJIanbIBaeTCsl BHYTPU XJIOpOIUIa-
CTa — BOKPYT NUPEHOUIA U B CTpOME. Y OONBIIMHCTBA BUIOB 3HAYU-
TeJIbHAs YacTh KJIETKM 3aHATa KPYIHOM BaKyOJIbIO C KJIETOYHBIM CO-
KOM. Y IOABUXHBIX KJIETOK XIYTMKOB 4Yaille Bcero 2, pexe 1, 4 uiu
MHoro (mo 120, Takuve MOABMXHbIE KJIETKHM Ha3blBalOT CTe(PaHOKOHT-
HbIMM). Bo Bcex cyyasix OHUM OIMHAKOBOIO pa3Mepa v CTpoeHus. Tpex-
YaCTHbIE MACTUTOHEMBI Y XTYTUKOB He BCTpevaloTcst. 2KITyTUKU MOTYT
ObITb OPUEHTUPOBAHBI APYT OTHOCUTENILHO JpYyra Mo 4YacOBOii CTpesiKe
(!/;), npotus yacosoit ctpenku (!1/;), HAXOMMUTHCA HAa ONHOM JIMHUHU
(**/¢) wiu o6a HampasjieHbl B OIHY CTOPOHY. BereraTuBHOe pa3MHO-
XeHUe 0ObIYHO IPOMCXOMMT JeJIEHUEM OTAEIbHBIX KIIETOK, NyTeM ¢par-
MEHTAlMM KOJIOHUH WJIM 3a CUeT pa3pbiBa HUTel. becnosoe (crnopo-
BOE) pPa3MHOXEHHe OObIYHO MOIBUXHBIMU 300CIOpaMHU, Y HEKOTO-
PBIX MpencTaBUTeNieil HEMOMBXKHBIMU arulaHocriopamu. [Tonosoi npo-
LIECC — HW30TaMMsi, reTeporamMus, ooramus (4aiie BCEro), KOHbIOra-
1Msi. Y NPUMHUTHUBHBIX POPM MOXET ObITh XOJIOTAMUSI — CJIMSTHUE Lie-
JIbIX BET€TaTMBHBIX 0COOEH B KauecTBe raMeT. BoJabIIMHCTBO NpeacTa-
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BUTEJIEH OTAeNa FaIUIOHThI, HO €CTh TAKKE AUIUIOHTHI U BUIBI C U30- U
reTepoMop(@HOil CMEHOI reHepalyi.

IIpencraBurenu OTAENa BCTPEYAIOTCS NMPEUMYILIECTBEHHO B NPECHOI
BOIE, HO €CThb TAKX€ MOPCKHE, NMOYBEHHbIE BUIbI, OOUTATENMN KOPbI
JIEpeBbEB, KAMHEN M OPYTUX CyOCTpPAaTOB BHE BOIbI, a TAKXKE pa3jiny-
Hble CUMOMOHTBI, OCOOEHHO BOAOPOCJEBbIE KOMIOHEHTHI ((HoTOoOU-
OHTBI) JIMIIAHHUKOB.

KITACC COBCTBEHHO 3ENEHbIE BOAOPOCIN
(CHLOROPHYCEAE)

Kiacc npencrasieH MOHaIHBIMM, MaJbMEJUIOUAHBIMM, KOKKOMII-
HBIMU, HUTYATbIMH M TeTepOTpUXabHbIMU popmaMu. KieTka nenurcs
¢ yyacTueM (UKOIUIacTa — IUIACTUHKM M3 MUKPOTPYOOUeK, pacroia-
raloIIMXCs B IUIOCKOCTH JesieHUs. Tenoga3sHoe BEpeTeHO He COXpaHs-
eTCsl; HUTU BepeTeHa B aHaa3e Bcerna yKopauuparoTcs. Y 0oJjiee mpu-
MMTHMBHBIX TIPeICTaBUTENIEN KIIETOYHOE NejieHHue O0po3moil, y Gosee
BbICOKOOPTraHM30BaHHBIX MMEETCS KJIETOYHAs IUIACTMHKA, BO3HMKa-
I01Last U3 MYy3bIPbKOB INIANKOM 3HIOIUIa3MAaTUYECKOH CETH WM U3 Iy-
3bIPLKOB, 00pa3yloIMXcs OT anmnapata ['onbmxu. Y noaBuXHbIX CTa-
IMiA (30MIOB) OPMEHTALMS XIYTUKOB '/, wim 2/, y npencraButeneit
OIHOTrO nopsiakKa 3ouabl creaHOKOHTHbIE. OOBIYHO B KJIETKE UMEETCS
PHU30IUIaCT — CTPYKTYpa, CBSI3bIBalOILAsl 6a3aibHbIE TEIbIIA XIYTUKOB
¢ anepHoit obonoukoit. CoennHeHne 0a3aIbHBIX TeEeL MEXIy co0oit
MOITEPEYHO-I10JIOCATOE.

XKusHeHHble HUKIbI (IA€ W3BECTHBI) FArUIOMIHbBIE, C 3UTOTHUYE-
CKOH penyKLueiu.

IToutn MCKIIOUMTENBHO NpecHOBOAHBIE dopMbl. EcTh Bomopociu
BHEBOIHBIX MECTOOOUTAHMIA.

Mopsaok BonbBokcoBsie (Volvocales)

ITopsinok oObeANHSIET OMHOKJIETOYHbIE, KOJIOHUAIbHBIE U 1[€HO-
OuanbHble MOHAaIHbIE popMbl. OHU MOABUXHEI B TEYEHUE BCEM CBO-
eif XXM3HU U TOJIbKO NP HACTYILJIEHUH HeOJIAaronpUsITHBIX YCIOBUI
(HanpuMep, TOICHIXaHUM) MOTYT NEPEeXOIUTh B MaJbMEJUIOUIHOE
coctossHue. HekoTopsle npeacTaBuTeNy nopsinka (MHOIAa Belaesie-
Mbl€ B OTHEJIbHBIN nopsaok Tetrasporadles) MOCTOSIHHO CYIIECTBYIOT
B NaJIbMEJUIOUAHOM COCTOSSHUHM. 30UIbl UMEIOT XECTKYIO KJIETOY-
HYIO CTEHKY.

LleHOOMHU MOTYT ObITh IJIOCKUMM WK 00BbeMHBIMU. [Ipu pa3BuTHu
00BeMHBIX 1IEHOOMEB CHavyaia o0pa3yeTcs IUIaCTUHKA U3 4, 3aTeM U3 8
kneTok. Ilocse 3Toro rjuacTMHKa UCKPUBISETCS IO TeX Iop, MoKa He
obpa3yeTtcs nosas chepa ¢ MaJIeHbKMM HE3aMbIKaIOLUMCSI OTBEPCTU-
eM. [Ipu sTomM nepemHue KOHIbI KJIETOK, L€ MOJDKHBI BO3SHUKHYTb
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XIYTUKH, 0OpalleHbl BHYTPb Chepnl. 3aTeM cdepa NMOJHOCTHIO BbIBO-
pauyuBaeTCcsl HAU3HAHKY. KieTku o6pa3yioT XIyTHKHU.

Pon xnamunomonana ( Chlamydomdnas). MHorouMcieHHbIE BUIbI pOa
OOMTAIOT B JIy>KaxX Ha IJIMHUCTBIX MOYBAX, B KAHABaxX M JIPYTUX MEJNKHUX
MpEeCHBIX BOAOEMax, a Takxe Ha cHery (puc. 51). IIpu ux maccoBom
pPa3BUTUU MOXET HaONIOAAThCS «1[BETEHUE» BOMBI, T.€. BOAA NPUHUMA-
€T 3e/ieHylo OoKpacky. Kietka mMmeeT ¢opMy OT MOYTH OKPYIJIOH 1O
IPYIUEBUIHOM, 3JUTUIICOMIANIBHON WM TIOYTH LIWIMHAPUYECKOi. Pa3-
Mep €€ HEBEJIMK — OOBIYHO He Goibliie 25 MKM B IIKMHY. OHa OKpyXe-
Ha CTEHKOM, TUIOTHO MpWIeralieil K mpororuiacty wiu (y 6osee cra-
pBIX 0cobeit) HECKOJILKO OTCTalollel OT Hero B 3agHei yactu. OT ne-
pelIHero KOHIa OTXOJAT JBa XIYTHKA, 3a CUeT OMeHUs] KOTOPBIX XJia-
MUIOMOHAIAa MOXET JOBOJILHO OBICTPO IepeMelarhbes.

Bbecnoysioe pa3MHOXeHHE NMPOUCXOOUT 300CIIOpPaMH, OOpa3yIoly-
MUCSI OOBIYHO IO 4 WM 1o 8 BHYTPU CTEHKM MATEPUHCKOM KJIETKH
(puc. 52). ITpu BbIXOAE OHU YXKe MPEACTABISIOT COO0 MaJIeHbKUE XJ1a-
MUAOMOHAIbI, KOTOPBIE IIOTOM TOJILKO YBEJIMUYMBAIOTCS B pa3Mepe. [1o-
JIOBOH Mpouecc Y O0JbIIMHCTBA BUJIOB U30TaMHbIH, HO €CTh BUIBI, Y
KOTOPBIX OH I'eTepOraMHbIi UM OOraMHBbIM.

ITockonbky npu ¢puKcanuu XJIaMUIOMOHAILI TEPSIIOT MOABHXXHOCTh
(a 3TO OTIMYMTENBbHBIN MPU3HAK MOHAIHBIX (OPM), JAHHYIO BOIOPOCIH
IUIS 3aHSTHIT HEO6XOIUMO UMETh B XXMBOM COCTOSIHUM. B MaTepuaine u3
NPUPOIbI BMECTE C XJIAMMUIOMOHAIAMU OKa3bIBAIOTCS U OPYTHE BOIO-
pociu, 4acTo 00jiee KOHKYPEHTOCIIOCOOHBIE, TAK YTO COXPaHSTh XJia-

Puc. 52. Chlamydomonas:

Puc. 51. Chlamydomonas. 4 — wavanbHas cramus obpa3oBaHus 300cnop; b —
BereraTnBHast 0cobb MoJiofible 0CO6M BHYTPY CTEHKM MaTePUHCKON KIEeTKH
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MUIOMOHAIy B CMELUIAHHO# KyJIbType 00bIYHO He ymaetcs. [1oatomy He-
00X0IMMO UMETDb YHUCTBIE KYIbTYPbl XJIAMUIOMOHA. MHOTHME BUIBI 3TO-
ro poga MOXHO CPaBHHUTENILHO JIETKO BBUIENMTb B KYJIbTYPY, a 3aTeM
MOAIEPXUBATh U XPaHUTh Ha arapu3oBaHHoOM cpene IIpara. Ilpu aTom
BOJIOPOC/Ib HAXOAMUTCS B NAIbMEJUTOUAHOM cTaguy. OKa3aBIUUCh B XU~
KOM cpelie, XJTaMUIOMOHANbI NIEPEXONSAT B MOHAJHOE COCTOSIHHE.

st 03HAKOMJIEHUS C XJIaMMIOMOHAJaMu Jiydyllle BCEro HaWTH B
oJie 3peHUSI MUKPOCKOIa OCTAHOBUBILYIOCS KJIETKY U PaCCMOTPETh €€
py GOJIBILIOM YBeIMYEHUHU. Eciv Takue KJIeTKH He MonagaloTcs, MOXHO
3aCTaBUTh XJIaAMUIOMOHAJbl OCTAHOBUTHLCS, N0OABUB IO IIOKPOBHOE
CTeKIO KanesbKy iona B omucroM Kanuu (I + KI). KneTku ocraHas-
JIUBAIOTCSI U, KPOME TOTO, XXTYTUKH, OOBIYHO IUIOXO pa3jIMuMMbIe B
MOJBUXHOM KJIETKE, CTAHOBSTCH XOpOILIO 3aMeTHBIMM. MOXHO pac-
CMOTPETh U 3apUCOBATh CTEHKY, XJIOPOILIACT, [JIa30K, ITMPEHOU, MYJib-
cupylowre Bakyosiu. Ha npenapare, oopadoranHom I + KI, kpaxman
OKpacHTCs B CHHe-(hHOoIeTOBbIN 11BeT. IHOTmA U B XUBBIX, HUYEM HE
00pabOTaHHBIX KJIETKAX yaaeTcs pa3misineTh XryTUKU. Eciu B MaTepu-
ajie OKaXyTcsl KJIETKM, HaXOAs1uMecss Ha TOW WIM WHOM cTamuu ¢op-
MHUPOBAHMS 300CMOpP MJIM IraMeT, UX TaKXKe HaJo 3apHCOBaTh.

Pon aynamuenna (Dunaliélla). Buapl 3T0r0 pona, Kak v XJIaMUIOMO-
Hazbl, — oqMHOYHbIE OpMBI (pUC. 53). BHelIHUT 00IMK ¥ BHYTpEHHEE
CTpOEHME KJIETKH Y HMX TaKXK€ CXOIHBI, TOJIBKO AYHaJIUeJUThl OOBIYHO
HUMeloT 6oJjiee OKpYIIyI0 hopMy, YeM XJIaMUAOMOHanbl. I'1aBHOE OTIIM-
Yye poJia — OTCYTCTBME Y AYHAIHUEJ1 000C06IeHHON KJIETOUHOIM CTeH-
K4. Pa3zMHOXeHHEe — MyTeM IpONOJBbHOrO HEJeHHS KJIETKH Ha JBE,
NpyyeM OOBIYHO IIPH 3TOM MPOAOIKAETCS IBUXKEHUE. VI3BeCTeH Mmoo~
BOM MpOLIECC — XOJIOTaMMS, T. €. IBe BEr€TATUBHBIE KJIETKH BBICTYIIAIOT
B POJIM TaMeT.

Bcrpevalorcss myHanMeNsibl B pa3HBIX MECTOOOMTAHMSIX, IPHYEM
HEKOTOpbIe BUAbI — B BOJOEMAX C OYEHb BBICOKOW KOHLIEHTpaLMel
COJIeH.

MeToauKa O3HAKOMJIEHMs C JyHaJMeJUIOM Ha NMpaKTUKyMe Takast
Xe, KaK ¥ C XJIJaMUIOMOHAOOM.

Pox ronuym ( Gonium). lleHoOuu pacnosnoxe-
Hbl B OJHOM IUIOCKOCTM, 00Opa3ysi MOIBHXHYIO
TIACTUHKY (pucC. 54). OHa cocTouT U3 4 u 6osee
KJIETOK, OKPY>XKEHHBIX CJIOeM OeCLIBETHOM CJIM-
34. Y HauboJjiee pacnpoCTpaHEeHHOro BuWaa
G. pectordle neHooun 16-xnetounsie. ITpu Gec-
TI0JIOM Pa3MHOXEHUM 00pa3yIoTCs OYEepHHUE Lie-
HOOMU: CONEPXMMOE KaXIOoil MaTepUHCKOI
KJIETKH MOC/IEeN0BaTeNIbHO AENUTCS, TaK YTO 00-
pa3yeTrcs CTOJIbKO KJIETOK, CKOJIbKO UX B LIEHO-
6uu y naHHoro Buna. Kaxxnast mouepHsisa KieTka
NpUOOpeTaeT BCe CTPYKTYPHI, NPUCYLIUE B3POC- Puc. 53. Dunaliella.
JIOH KJIETKE, U HOBBIN 1IEHOOUIT OCBOOOXIaeTcsl  BereraTuBHast 0cobb
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Puc. 54. Gonium pectorale.
enoobwnit Puc. 55. Pandorina morum. lleHoOwmiA

ITOCJIe TOrO, KaK PacIUILIBAETCS CTEHKA MaTepUHCKOM KieTkH. Ilono-
BOM IMPOLIECC U30TAMHBIMN.

MeToauMka O03HAKOMJIEHMS TaKas Xe, KaK ¥ B CJlyyae C XJIaMMIO-
MOHAIOM.

Pon nannopuna (Pandorinag). lleHoOMU 00beMHBIE, LIAPOBUIHON WU
OBaIbHOI opMbI (puc. 55). OHM COCTOST U3 KJIETOK, TECHO MPUXKATHIX
JIPYT K OpyTy (M3-32a Yero KJIETKH, He CYUTast 00pallieHHOH BOBHE MOBEP-
XHOCTH, UMEIOT IPaHEeHYI0 (GOpMYy) M ONEThI 001Leil 0OBEPTKO — TaK
Ha3bIBaeMbIM MHBOJIIOKPYMOM (involicrum). I1pu 6ecnosnioM pa3MHOXe-
HUU, KaK U Y IPYTUX LIEHOOMAJIbHBIX MOHAIHBIX 3€JIEHBIX BOIOPOCIEH,
o0pasyoTcs moyepHue 1eHoouu. [1010B0# npolecc U30raMHBbIM.

Haubosee pacnpocTpaHeH v MOBCEMECTHO BCTpevaeTcsi BUm P. morum
(0. Miill.) Bory, 11eHOGMY KOTOPOTO COCTOSIT U3 16 KJIETOK.

OnpenesieHHYIO TPYIHOCTb MPEACTaBISIET HEOOXOIMMOCTh OTOOpa-
XEeHUSI OOBEMHOCTHU LIEHOOUS MAaHIOPUHBI, OMHAKO JaTh KaKue-aubo
YHUBEpCaJIbHblE PEKOMEHIALIMM B 3TOM IUIaHE CJIOXHO.

Ecnu B MaTepuasie nomagaloTcs Te WM UHble CTaIMK 0O0pa30BaHUsA
IOYepHUX LIEHOOMEB, MX CJiedyeT U300pa3uTh.

Pon 3snopuna (Eudorina). B 1ieHOOUsIX NMpencraBuTeNieil poaa OT-
JIeJIbHbIE KJIETKM PAcMOJIOXEeHbI JOBOJILHO PBIXJIO MO Nepudepuu -
JIUTICOMAA, CepelnHa KOTOPOrO 3aroJIHEeHAa CPABHMUTENBHO XUIKOMW
CJIM3bIO, a BOKPYT KJIETOK, KaK U Y MaHIOPUHBI, UMEETCS OOILMIA UH-
BOJIIOKPYM — CJIOi1 60Jiee TUIOTHOM cu3u (puc. 56).

IIpu GecrnosioM pa3MHOXEHUU LIEHOOMI OCTaHABJIMBAETCS, U KaX-
asi KIeTKa B pe3yJbTaTe MOCJEeNOBaTENbHbIX NeJIEHWH JaeT Havao
CTOJIBKMM KJIETKaM, CKOJIbKO UX BO B3pOcC/ioM 1eHoOuU. I1osoBoit npo-
LIECC — PE3KO BbIpaXEHHasl reTeporaMus.

Hau6onee pacnpocrpaHeHHblit Bun — E. élegans Ehr., neno6uu
KOTOPOTO COCTOAT U3 32 KiIeTOK. O3HaKOMJIEHME I10 TOM Xe CXeMeE, UTO
Y B Ccjly4yae C NaHIOpPUHOI.
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Puc. 56. Eudorina elegans.
Ieno6wmit : Puc. 57. Volvox. LleHo6wuit

Poxn BomBokc (Vdlvox). LleHoOuit — KpYIHBIH (IHaMETPOM 10 3 MM)
CIM3UCTBIA IIap C TOHKUM HMHBOJIOKPYMOM, MOA KOTOPBIM B OAMH
cioit pacnonaraioTcs KieTku (puc. 57). Yucno ux y pa3HbIX BUIOB OT
500 mo 60 000. O61KMpHAas BHYTPEHHAS MOJOCTh 1lIapa 3aHsATa XHIKON
cnu3bio. CTpoeHHe KJIETOK TUIMMYHO JUISI MOHAIHBIX 3€JIEHBIX BOIOPOC-
JIei, TOJbKO BHYTPEHHME CJIOU CTEHKHM OYEHb CHJIIBHO OCIU3HSIOTCS.
Bonee rioTHbIE HApYXHBIE CJIOM Y COCEMHUX KJIETOK CONMPUKACAIOTCS
1 00pa3yloT HOJMTOHAJbHBIN Y30p, MHOTIA XOpPOIIO BUIMMBIA (UL
GoJbLIEH HATJIAIHOCTH 3TOTO Y30pa LIeHOOUU MOXHO MOAKPACUTh, IO-
MECTHUB B pacTBOpP METWIEHOBOM CUHM). MeXIy COCeTHUMH MPOTOIUIA-
CTamMM 00pa3yloTcs IUIa3MOAECMBI, XOPOIIO 3aMETHBIE Y HEKOTOPBIX
BUJIOB BO BHYTPEHHHUX OCIHU3HEHHBIX CJIOSIX CTEHKH, & Y HEKOTOPHIX
BMJIOB IIPaKTUYECKH HepaznuyuMble. [leHoOuit ABHMXETCS TaKUM obOpa-
30M, YTO OJHA €r0 YacTb BCErna BIie-
penu, a npyrasi czanu. KieTku y Bosib-
BOKCa B OTJIMYME OT PACCMOTPEHHBIX
BbILIIE POAOB YETKO AP GEpeHLIMPO-
BaHbl Ha BereTaTUBHbIE (COMaTH4Ye-
CKHeE, He CITOCOOHBIE K Pa3MHOXEHHIO)
Y peNpONyKTUBHBIE (reHepaTUBHBIE).
ITocnenHux HEMHOro; OHM pacrnoJja-
raloTcs B 3aJHEM 4YacTH LIeHOOUs.

Hdns Oecrnosoro pa3MHOXEHUS
npenHasHayeHo 8 — 10 kieTok, Ha3bi-
BaeMbIX TOHUAUAMU. OHYU yBETUYMBA-
I0TCS1 B 00bEME, BIAIOTCS BO BHYTPEH-
HIOIO YacTh LEHOOMS, U COLEPXUMOe Puc. 58. Volvox aureus.

UX HAaYUHAET OEJIUTHCS IO ONTMCAHHOMN Monogas nouepHsisa chepa
BbILLIE CXeMe. Y BOJIbBOKCA OBOJIBHO ¢ HE3aMKHYTBIM OTBEPCTHEM
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Puc. 59. Volvox aureus. [louepHue Puc. 60. Volvox globator. Yactb ueHooust
wapbl BHYTPA MaTepUHCKOIO ¢ ooroHusiMH (1) n aHTepunusMu (2)

4YacTO MOXHO HaOMIONaTh CTaAuM HE3aMKHYTOMH IOJIoNH cdepbl, B KO-
TOPO MpH OMNpeneNeHHON (HOKYCHMPOBKE MOXHO OTYETIMBO BUIETh
otBepcTHe (puc. 58). JlouepHUe KOJOHHUHU IOC/IE OCIU3HEHHUS NMPOU3-
BEAIIMX MX KJIETOK (TOHUIUIA) NMPOBAJUBAIOTCS B LEHTPAIBHYIO IO-
JIOCTb MaTepUHCKOTO LieHoOus. TakuM 00pa3oM, BHYTPU MaTEPUHCKO-
TO 1Iapa MOXHO BUIETh 8 — 10 noyepHuX 1apoB (puc. 59).

ITonoBoit npouiecc ooraMubiil. OTHU CPaBHUTEILHO HEMHOTOYHUC-
neHHble (5— 15 Ha 1eHOOMi) KJIEeTKU IpPeBpalllaloTCs B aHTEPUIUH,
npyrue (okono 30) — B ooroHuM (puc: 60).

Ha npakTukyMe npy MajJioM yBeIMYEHUHU 3apUCOBBIBAIOT BHEIHUMH
BUI LIEHOOMSI, a IIpu GOJIBLLIOM — OoJiee AeTanbHO ero dparmeHT. Eciau
BHYTpH 1liapa OyayT DOoYepHMe LIaphbl, X HaI0 U300pa3uTh.

Mopsinok Xnopokokkossle (Chlorococcales)

ITopsimok 00benqUHAET KOKKOUAHBIE (POPMEI, T.€. OMHOKJIETOYHEIE,
KOJIOHMAJIbHbIE M LICHOOHAbHbIE (POPMBI, HE UMEIOLIME XIYTUKOB B
BEreTaTMBHOM COCTOSIHMH. becnosioe pa3MHOXeHHEe IPOUCXOIUT IBY-
XKTYTUKOBBIMU 300CTIOPAMU, HE UMEIOLLIUMH XECTKOM KIJIETOYHOH CTeH-
KU, U aBTOCMOpaMM, T.€. HENMOABMXHBIMU CIIOpaMM, IpPEICTaBJIsi-
IOLMMH OO0 B MMHHATIOPE B3pOCyIo 0cobb. ITo10Boit npolecc uso-
[AMHDbINA, T€TepOraMHbIA U OOTaMHBIH.

Pox runpoauxumon, wid BoasHas cerodka (Hydrodictyon). 1leHo-
6uM MaKpOCKOMHUYECKHUE, CIOXEHHbIE M3 OOJBIIOTrO YHMCIA KJIETOK
(mo 20 ThIC.). Y cTapbiX 3K3eMILISPOB IUIMHA OTAENbHBIX KJIETOK 1,5 cM,
a caM LHeHOOu MOXeT ObITh pa3MepoM 1o 1,5 M. Kietku, ciaramouue
LeHOOMM, UMEIOT yIUIMHEHHYIO ¢opMy. CTeHKa KJIETOK LeJUTI0N03-
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Hasi, KYTUHU3UPOBaHHAs BO BHEWIHMX ciosix. [luTonnasma 3aHuMaeT
ITIOCTEHHOE MOJIOXEHHUE, TaK KaK LIEHTPaJIbHAsl 4acCThb KJIETKU 3aHSTa
rPOMAaIHOM BaKyOJIbIO C KJIETOUHBIM COKOM. ¥ COBCEM MOJIOABIX LIEHO-
OUEB KJIETKM ONHOSIEPHbIE, C XJIOPOIUIACTOM B BHIE IJIACTUHKU U
omnHuM nupeHounoM. C BO3pacToM KOJIHYECTBO SiIEP U MUPEHOMIOB
OBICTPO YBEMYMBAETCS, a XJIOPOIUIACT CTAHOBUTCS NMOCTEHHBIM, He-
MpaBWIbHO-ceTYaThIM. KJeTKM cpacTaloTcsi CBOMMM KOHLIAMU, Yalle
Bcero 1o 3, pexe nmo 2—4. TakuM nyreM ¢popMHUpYeTCS CETh, COCTO-
A1asg U3 OTAENbHBIX SYe€K, B OCHOBHOM ILIECTUYTOJbHBIX (puc. 61).
CeTka MOXeET ObITb HE3aMKHYTOI WM, KaK y IIMPOKO PacIpOCTpa-
HEeHHOro B eBpomneickoi yacty Poccuum Buma H. reticuldtum (L.)
Lagerh., 3aMKHYTOI1.

PazMHOXeHHe MOXET OCYILECTBISATLCS KaK OeCHoJbIM, TaK U IO-
JIOBBIM ITyTeM. B OecrnojioM pasMHOXEHHHM MOXET Y4acTBOBATh J1100as
KJIeTKa LieHoOus. Ee comepxxumoe pacnanaercs
Ha IBYXTYTUKOBBIE 300CIIOphl. He Bbixoms Ha-
PYXY, OHU yepe3 HEKOTOpOE€ BpPeMS TEpSIOT
MOABUXXHOCTD, YIUIMHSIOTCS Y CKJIaIbIBaIOTCS
B HOBYIO CETOYKY, KOTOpast MOKUIAET MAaTEPUH-
CKYIO KJIETKY IIOCJIe pa3phiBa ee CTEHKU U yBe-
JIMYUBAETCS 10 Pa3MEPOB B3POCIOTO LeHOOUS.

ITonoBoe pa3aMHOXEHHE CYUTAETCH U30TaM-
HbIM. [aMeThl BHEUIHE CXOAHBI C 300CHOpa-
MM, HO BMECTO TOT'O YTOOBI CKJIaAbIBaTh HOBYIO
CETOYKY, OHU MOKUIAIOT MATEPUHCKYIO KJIETKY.
B cBeTOBOM MMKPOCKOIIE BCE TaMeThl BBITJISST
OIMHAKOBBIMHU, OMHAKO C MTOMOIIbIO JIEKTPOH-
HOTO MMKPOCKOIIA YIaeTcsl YCTAHOBUTb HEKO-
TOPYIO pa3HMILY B CTPOEHHH CIIMBAIOLUXCS ra-
MeT. 3Urota OKpYyXXaeTcsl CTEHKOM, B Heil Ha-
KaIUIMBAeTCs XUP, OKpAllEeHHbIH KapOTUHOM-
IaMM B KMPIUYHO-KpacHbIi 1BeT. [locTreneH-
HO 3UroTa yBeJIMYMUBAETCS B pa3Mepax U Inepe-
XOIOUT B COCTOSIHUE TTOKOSI, a 3aT€M IIpopacTa-
eT. SAnpo ee npetepneBaer Mei03, B pe3yIbTaTe
4yero 00pa3yroTcsl YeThbipe KPYNHbIE IBYXIYTU-
KOBBIE 300CIOPHI (€CTECTBEHHO, rarUIOUAHbIE).
3oocmnopsl, MOIUIABaB HEKOTOPOE BpeMs, OC-
TaHAaBJIMBAIOTCS, U KaXaasl pa3BUBaeTCsl B MHO-

Puc. 61. Hydrodictyon:

A — Moronas ceTouka BHYTPU MAaTE€pPUHCKON KIIETKH;
b — yacts Monoznoit ceTouxu
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TOYTOJIbHYIO KJIETKY — nonuaap. ITonusap paspacraercsi, CTaHOBUTCS
MHOTOSIIEPHBIM, U COAEPXUMOE €r0 pacrnanaercs Ha ABYXXTYTUKOBbIE
300CIOPBI, KOTOPHIE CIAraloTcsi B MOJIOAYIO CETOYKY (KaK B Berera-
TUBHON KJIETKE IPH 0ECNOJIOM pa3MHOXEHMM), OCBOOOXIAIOLIYIOCS
4yepe3 pa3pbiB CTEHKHU nonausapa. Iloausap MOXET CIYXUThb U IUis Te-
peHeceHus: HeOMaronpUsTHBIX YCIOBUIL, HAIpUMED, IIPU NOACHIXaHUH
BOJIOEMOB.

Pox iMpoKo pacnpoCTpaHEeH B MPECHBIX CTOSTYUX MU TEKYYHX BO-
nax (o3epa, BONOXpaHWIMIIA, 3aBOIAM, KaHABhI) C MOCTOSIHHBIM IO~
TOKOM a30THUCTBIX BeleCTB. IIpu 61arOnpHUATHRIX YCIOBUSIX B HEKOTO-
pble ToAbl IEeHOOMH MOTYT Pa3BUBATLCA B MacCOBOM KojuyecTBe. On-
HaKoO B TeX Xe MeCTax B APYTUe oAbl BOISHasA CETOYKA MOXET MOJTHO-
CTBIO OTCYTCTBOBaTh. I103TOMY XOTS JUIA 3aHATUM XeJaTeIbHO UMETh
>KMBOM MaTepuall B BUIIE OYEHb MOJIOJBIX CETOYEK, HEOOXOAMMO 3amna-
CTUCh MaTepuaioM, GUKCUPOBAHHBIM (HOPMATIUHOM.

Ha 3aHATHMH peKOMeHAyeTcs TaKXKe IpPOAEeMOHCTPUPOBATh B3pPOC-
JIBIA OONBIION 9K3EMIUIAP ceTOYKM. ZKMBOI MaTepua MOXHO MOKa3bl-
BaTh NpPsIMO B cocyne ¢ Bomoit. KpoMe Toro, xenareapHO UMETh rep-
GapHbIif MaTepuan (Jydille Ha TeMHOI Oymare), KOTOpPbIif 3apHUCOBBI-
BaTh HEODSA3aTeIbHO.

IIpu GOJBIIOM YBEIUYEHUM MMKPOCKONA M300paxaroT pparMeHT
LEHOOUS — ONHY-IBE SYEUKU IMOJTHOCTHIO M YACTUYHO OTXOISIINE OT
HHUX KJIETKHU (cM. puc. 61, B).

Pon nemmacrpym (Pedidstrum). lleHoOuM IUTOCKME, B BUAe OoJjee
WIM MEHEE OKPYTJIbIX Ta0NMM4eK («KOBPUKOB»). KieTKr MOryT II0THO
MPUMBIKATh APYT K APYTry, U TOrAa LieHoOuit OyneT cruiowHoi. Eciu
MeXIy KJIeTKaMM OCTaIOTCSl MPOMEXYTKH, LIEHOOUH IOJIyYaeTCs «Ipo-
IbIpsIBIEHHBbIN». Kaxnas kpaeBas KiieTka ieHoous Hecet 1 vy 2 (pen-
Ko 4) oTpocTka (puc. 62). Xiopo-
MJjacT YalleBUAHBIA C OOHUM
nupeHonnoM. ENMHCTBEHHOE PO
MacKHpYeTCs XJIOPOIUIacTOM U 0e3
MOKpacKu He BUIHO. becronoe pa3-
MHOX€eHHEe TPOUCXOAUT 300CIIOpa-
MM, BBIXOISIIUMU U3 KJIETOK (a B
300CIOpAHTUiM, Kak U Yy BOIASHOM
CeTOYKH, MOXET IpeBpallaThCs
mobasi KjieTkKa) B CIM3UCTOM Iy-
3pIpe M, ellle HAXOHSICh B HEM,
CKJIAAbIBAIOIUMMMCS B HOBBIA 1ie-
HoOwuit. TlonoBoit mpolecc u gaib-
HeHlluue COOBITUS, CBSI3aHHbIE C

Puc. 62. LlenoGuit Pediastrum: HUM (06pa3oBaHHe 300CNIOP, Npe-
1 — BereTaTUBHBIE KIETKH; 2 — KIETKHU BpalllEHUe UX B NMONUSAP M T.1.),
¢ 300criopamut; 3 — myctbie KieTku nocre  CXOAHBI € MOJIOBBIM MTPOLIECCOM BO-

BBIXOJa 300CTOp JSAHON CETOYKMU.
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Puc. 63. Scenedesmus:
A — ueHob6uit; b — o6pa3oBaHUe HOBBIX LeHOOUEB

Bupl 3TOro poja IMpPOKO paclpoCcTpaHEHb! B IUTAHKTOHE MPECHBIX
BOII.

ITpu 03HaKOMJIEHUH Ha ITPaKTUKyMe 3apUCOBBIBAIOT LIEHOOUIA (MOX-
HO HauboJIee IeTalbHO OTOOPA3UTh TOJBKO 2 — 3 KileTKH). B MaTtepuaie
OOBIYHO MONANAIOTCS LIEHOOUM, Y KOTOPHIX KJIETKHU IYCThIe. DTO KJIET-
KM, U3 KOTOPBIX BBILLIM 300cnopsl. Ha HUX 0cOGeHHO XOpOIlIO BUAHA
CTPYKTYpa CTEHKM. MOXHO IMOJb30BaThCs KaK XUBBIM, TaK U (NPpH
OTCYTCTBHMM B PacCOPSDKEHUM XUBOTO0) (DUKCUPOBAHHBIM MaTepPUAIOM,
KOTOPBIH XenaTeJIbHO UMETH B 3arace.

Pon cuenenecmyc (Scenedésmus). LleHoOMM — IMUIOCKHE, MHOTOA
3arHyThble IUIACTUHKU — «TUIOTUKM» (pUC. 63). OHU MOTYT COCTOSITh U3
4—8 (pexe 2—16 wiu maxe 32) KIETOK, CPacTalOLIUXCA CBOMMU
0okaMM HapajuleJIbHO APYT APYTY M pachojaraloluxcs MpU 3TOM B
ONVH WM IBa psila, HO HUKOTAA HE CTAHOBSLIUXCA OOBEMHBIMU.
CTeHKa KJIETOK LIeJUTIONIO3HAs, IIanKasl UM pa3IuYHBIM 00pa3oM op-
HaMEHTUPOBaHHasA. Y HEKOTOPHIX BUIOB Ha KPaeBbIX UJIM Ha BCEX KIIET-
KaX UMEIOTCS JUIMHHbIE TOHKHE BBIPOCTHI — «pora». XJI0pOoIIacT no-
CTEHHBIH, C OOHUM NHUDPEHOMIOM, SIIPO 0e3 MOKPAaCKU HEBUIOUMO.
Pa3sMHOXeHHEe NMPOUCXOAUT aBTOCIIOpaMH, KOTOpble MOTYT 00pa3o-
BBIBAThCS B JIIOOOI U3 KJIETOK LIEHOOUS B YHUCJIE, XapaKTepHOM IS
LleHOOMeB JaHHOTrO BuaA. IIpsAMO BHYTpU MaTEPUHCKOM KJIETKH OHU
(GopMUPYIOT HOBBI MaJ€HbKUI 1IeHOOWH, KOTOPbI BHIXOOUT Hapy-
Xy. ECTb NaHHbIe O HAJIMYUU Y HEKOTOPHIX IIPENCTaBUTENIEN MTOJIOBOTO
npoliecca.

Bunbl pona Scenedésmus IUMPOKO PacpOCTPaHEHbI B IIPECHOBOM-
HOM IUTaHKTOHEe. YacTo OHU BCTpeyaroTCsl B MPUOPEXHON 30HE Cpeau
HMTYATOK, MXOB U T. M. MOIryT MaccOBO Pa3BUBATbCS B CTapbIX KYJIbTY-
pax pa3HbIX BOOOPOC/IEH, a TaAKKe B COCydax ISl MOJIMBAa KOMHATHBIX
pacTeHHii ¥ T.n. XOpOUIO pacTyT Ha arapM30BaHHOM M XUIKOMN cpene
ITpata. ITo3TOMYy HEOOXOMMMO MMETH XHUBYIO KYJIbTYPY KaKOro-aubo
BUIa, Hanpumep S. quadricduda (Turp.) Bréb.
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HekoTtopele BUIbI 3TOrO polia IMPOKO MCIOIb3YIOTCSI KK OOBEKTHI
Pa3UYHBIX 9KCIEPUMEHTANIBHBIX UCCIEAOBaHUIA.

Ha 3aHsATHSX 3apMCOBBIBAIOT BHEIIHUM BUI LIEHOOUS IPU GOIBLIOM
yBenuueHuu. Eciiy monaneTcd LeHoOuH, rae GOopMHUPYIOTCS aBTOCHO-
DHl, €r0 TOXe ClieayeT U300pa3uTh. BRIPOCTEI YaCTO BUIHEI JOBOJIBHO
wioxo. TeM He MeHee, UCNONB3ys AUadparMy U MUKPOBHMHT, MX BCE
K€ XeNaTeJIbHO BBISIBUTh U OTOOPAa3UTh HA PUCYHKE.

Mopsaok daoronuesskie (Oedogoniales)

DOoroHueBbIe MPENCTABIAIOT HUTYATHIM TUIT OPTaHU3aLUM TAJLIO-
Ma B Kiacce Chlorophyceae. Hutu yaille HeBeTBsilLLIMECS, peXe BETBSI-
uecsa. OHY NPUKPEIUIAIOTCS K CyOCTpaTy pU30MAaMH, HO MOTYT OT-
PBIBaThC U TOTIA BeIyT HENMPUKPEIUIEHHBIN 00pa3 Xu3Hu. Knerku 60-
Jiee WIM MEHeE BBITSAHYTHIE, C OMHUM KPYITHBIM SIIPOM, KOTOPOE OObIY-
HO MOXHO BUJIETH Iaxe 0e3 crnelHalbHOM MOKPAcKu. XJIOPOIUIACT CeT-
YyaTblid, TOHKUIA.

BnoroHueBsle — OOLIMPHBIN MopsanoK (cBbiie 600 BuaoB). Bee ero
MpEeNCTaBUTENM OOUTAIOT MCKIIOYMTEIBLHO B MPECHBIX BOAAX, IAe SB-
JIAI0TCS OMHUMH M3 CaMbIX OOBIYHBIX HUTYATOK. OHHM HpPeariouuTaIoT
XOPOILLIO NporpeBaeMble BOSOEMBI CO CJIA0bIM TeYeHHEM, OOJIbILE BCe-
ro TATOTEOT K MECTaM C OTMUPAIOIIMMHU U OTMEPIIMMU BBICIUUMM
pacteHuamu. Ionasnsiolee OONBIUIMHCTBO UX OTHOCUTCS K POAY A0~
roHuyM (Oedogdnium) (puc. 64).

OTINYMTEIbHBIE 0COOEHHOCTH 3MOTOHUEBBIX — «KOJIMAYKU» U CTe-
(baHOKOHTHBIE 30MABI (IIOC/IENHUE BCTPEYAIOTCS €lle Y HEKOTOPBIX
cu(OHOBBIX 3€JIEHBIX BOIOPOCIIEIA).

«Kosnmayku» — pe3yasTaT CBOEOOpa3HOro AejieHus KiIeTok. Bo Bpe-
Ms IeJIeHus aapa BOJU3U OMHOIO M3 KOHIIOB KJIETKH OTKJIaIbIBaeTCs
MaTepual KJIETOYHOM CTeHKH, 00pa3ys KOJbLIEBOM «BIUK» (puC. 64,
B, 1). Ilocne 3aBeplueHUS SOEPHOTO IeIeHUsS MEXAY IByMS 1OYEPHU-
MU simpamMu GOPMUPYETCS Meperopojka (cenra), KOTopas nepemelia-
€TCS B CTOPOHY «BajMKa» (puc. 64, b, B). 3aTeM KJIETOYHasI CTEHKa
pa3phIBaeTCA BO3JIE «BAJIMKa», @ MaTepUasl «BaJUKa» PacTITMBAaeTCs,
MpUHUMAas LIWIMHAPUYECKYIO (OPMY M CTAHOBSICh KJIETOYHOM CTEH-
KO COOTBETCTBYIOLLUEN nouepHeit kieTku (puc. 64, I'). Kpas crapoit
KJIETOYHOM CTeHKM, HaXOAUBIUMECS NMPOTUB BaJIMKa, OCTAIOTCS 3aMeT-
HbIMHU B BUAE «BOPOTHUYKA» WM «KOJEYKa». TO U €CTh «KOIMA4YOK».

W3 nByx KJIeTOK, 00pa3oBaBLUIMXCS MOCJe AejieHUs, B JaJbHeHIIeM
OyZAeT OeUThCS TOJbKO BEPXHSIsl, 00pa3ysl HOBBIN «KOJMayoK». Takum
00pa3oM, YHCJIO «KOJINA4YKOB» OYAET YBEIUUYMBATLCA OOBIYHO 10 7 — 8
(uHorna naxe npuMepHo 10 40). ITo yucny «KonmnaykoB», BUAMMBIX
KaK LUTPUXU, MOXHO ONpeNeNUTh, CKOJIbKO pa3 NeaWIach KIeTkKa.

becrnionoe pasMHOXeHHE OCYIIECTBISETCS MOCPEACTBOM 300CIOp,
00pa3syioluXxcs M0 OOHON M3 BCEro CONEPXMMOrO KJIETKH, MO3TOMY
OHHU JOCTaTOYHO KpymnHbie. [1010BOIt npoliecc 0OraMHbIiA: HEKOTOPbIE
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Puc. 64. Oedogonium:

A — cTpoeHue KIETKU: ] — «KOJma4yok», 2 — KJIeTOYHas CTeHKa; 3 — xynoporuiact; 4 —

nupeHoun, 5 — anpo; b, B, I' — neneHue KIETKU ¢ o6pa3oBaHUeM «Baluka» (1) u

«Konmayka» (2); 4 — BbeIXoa 300cnopsl; £ — moJioBoit mpouecc: I — BeretaTuBHas

KJIeTKa; 2 — CIepMaTo30MA; 3 — OoOroHuit; 4 — situexknerka; X — yacTb HUTH HaH-

HaHAPUYECKOro BMOA ¢ 0oroHusiMu (2) u HaHHaHapusamu (1); 3 — o6pa3oBaHue crep-
MaTo30MIOB: | — aHTepUAUU; 2 — CIIEPMATO30MUIbI

KJIETKM TPEeBPAIalOTCd B OOTOHUM C ONHOM SMIIEKIETKOM, a HEKOTO-
pble — B aHTepuIMH, TAe pa3BuBalTcsa 2 (pexe 1) cnepmaroszouna
(puc. 64, 3). 1 300cmophl, U ClIEPMAaTO30UABI UMEIOT MHOTO XI'YTUKOB
(ot 7—8 nmo npumepHo 120), KOTOpbIEe PACIONAralOTCs BEHLIOM BOK-
pyr OecLIBETHOI nepeaHeil YacTh 3011a — TaK Ha3bIBAEMOTO «HOCHKa»

(puc. 64, ).
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Pon 3noronnym ( Oedogonium). OTINYMUTEIbHAS OCOOEHHOCTh — OT-
CYTCTBME BeTBIeHUs y HUTeid. HUTH nmpuKpersioTcs K cyGcTpary ¢
MOMOIIBIO Pa3BETBIIEHHBIX PU30OUIOB — «IIOJIOLBBI», Y HEKOTOPHIX B -
OB PU30M] IPEACTABISAET COOO0M MOJMYyLIAPOBUAHYIO KJIEeTKy. XJI0po-
TUIACT MOCTEHHBIH, B BUIE CIIOXHOPACCEYEHHON TUIAaCTUHKU WM CET-
yaTbiii. Hepenako B KieTKax B XXMBOM COCTOSIHUM OTYETIIMBO BUIHO JO-
BOJILHO KPYITHOE s11pO (CM. puc. 64, A, 5).

Bunrl pona MOXHO pa3ienuTh Ha 3 rpynmnbl.

1. OnHonmoMHbie. OOTOHMHU U aHTEPUAUHU 00pPA3YIOTCSA Ha OOHUX U
TeX € HUTSIX.

2. IBynoMHbIe MakpaHapuyeckue. OOroHUM U aHTepUAUU o0pasy-
IOTCS Ha Pa3HbIX HUTAX, HO HUTU 3TU OJUHAKOBOIO OOJIMKA.

3. JIBsynoMHbie HaHHaHApUYecKue. JKeHCKue HUTU OOBIYHOTO IUIS
pona Oedogonium o0IMKa, MyXCKHE pPacTEHUsI KapJIUMKOBLIE (TaK Ha-
3bIBaeMble HAHHAHIPUH, WIM «MYXYMHKH»), COCTOSILIMUE OOBIYHO U3
OIHOI BereTaTUBHOM (HUXHeH 06a3ajbHOM) KJIETKUM U HECKOJNBbKHUX
pacnoJIoXeHHBIX UeNOoYKoi aHTepuayueB. HaHHAaHIpUY NPUKPEIUISIOT-
cs Kak 3nu¢pUThI Ha XEHCKHUX HUTSIX MOGIU30CTH OT OOTOHUEB U He-
pelnko Ha caMoM ooroHud. OHHU OepyT Hayauo OT ClelUaJIbHbIX aH[I-
pocniop («My>XCKHMX» CIIOP), CXOMHBIX ITO CTPOEHMIO C OOBIYHBIMM 300-
crnopaMy 0ecrnoyioro pa3MHOXEHHs, HO MEHbLIMMHU IO BEIHYHHE.
DopMUPYIOTCS OHM B TaK Ha3bIBAEMbIX aHAPOCIIOPAHTUSAX — KOPOTKHUX
JUCKOBUIHBIX KJIETKaX, OTVIMYAIOILMXCS OT aHTEPUIMEB TEM, YTO XJIO-
POIUIACTBI MX OCTAIOTCH 3eJIEHBIMU U HE PeNyLUPYIOTCA.

Ooronun (puc. 64, X, 2) o6pa3yioTcd no OgHOMY, ITO IBa, a Y
HEKOTOPBIX BUIOB — IO MHOTY MOApPsH, (LENOYKOI) U IPeACTaBIsAIOT
€000 KpynHble, y OONBIIMHCTBA BUIOB B3IYThie, IIAPOBUIHbBIE MU
OBaJIbHbIE KJIETKH C OOHOM siflekyieTKoil BHYTpU. CTeHKa MX yYalle
IagKasi, y HEKOTOPbIX BUAOB IOKPBITA CKJIAIKaMU WM TPaHYIUpO-
BaHHas. B Heii xopollo 3aMeTHa okpyrias nopa (0CoGeHHO eCIIM B Ipe-
rapaTe OHa OKaXeTcs COOKY), Yepe3 KOTOPYIO IIPOHUKAET CIiepMaTo-
3oun (puc. 64, E). ¥V psima BUIOB BMECTO IOPBI UMEETCH 1LEJD; TaKUe
OOTOHMU OTKPBIBAIOTCS Kpbileykoil. CTeHKa SileKIeTKU (0OCIOpPhI)
MIpY CO3PEBAHUM MPUOOPETAET KPACHOBATO-KOPUYHEBATYIO OKPACKY. Y
OIHHUX BUAOB OHA IMIajKas, y IPYTUMX OpHaAaMEHTHMPOBaHHas.

AHTtepunuu (puc. 64, 3, 1) He y HaHHaHApPUYECKUX opm o6pa3sy-
IOTCSl B pe3yJbTaTe IMOCIeNOBaTeIbHBIX JeIEHUl HEKOTOPHIX KJIETOK.
OHH NpencTaBasIoT co60i pacnoIoXeHHBIE IMOAPSI KOPOTKHE JUCKO-
BUIHbIE KJIETKU C XEITECIOLIUM pPeIylMPOBAHHBIM XJIOPOIJIACTOM, B
KaXI0M U3 KOTOPhIX 0Opa3yeTcs Mo ABa CTe(paHOKOHTHBIX CIIEpMaTO-
3ouga (y HEKOTOPbIX BUIOB OnUH) (puc. 64, 3, 2).

JI1s IpakTUYeCKMX 3aHSATUI XKeNaTeIbHO UMETh 9K3EMILISPHI, KJIET-
KM KOTOPBIX He 3a0UThI IO OTKa3a KPaxMaJioM, MaCKUPYIOILIUM CTPOe-
Hue xjoporuiacta. [Ipy OTCYyTCTBMM XOPOILETo XHMBOTO MaTepyaa MOX-
HO KCNOJIb30BaTh (PUKCUPOBAHHbIN B hopMasiMHe (WIM JIydlle B XpO-
MOBO-YKCYCHOM CMeCH).
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Jlna npuUroToBJIeHUS Iperapara OepyT HeOOJbIIOE KOJIMYECTBO
HMTEH ¥ ITOMEILAIOT B GOJIBLIYIO KArUTIO BOABI Ha MPEAMETHOM CTEKIIE.
IToxayuBaHKEM CTEKJIAa MOXHO OJOOUTHCS PAaBHOMEPHOTO pacnpenesne-
HMS HUTEM, He MOBPEAMB Marepuasa, Mocje 4ero, yAaIuB U30BbITOK
BOJIbI, HAKPBIBAIOT €r0 NOKPOBHBIM CTEKJIOM. 3apUCOBBIBAIOT 2 — 3 KJIET-
KU HOJIHOCTBIO ¥ YACTMYHO KJIETKH, IPUMBIKAIOLINE K HUM CBEPXY U
CHU3Y.

TIpy pacCMOTpPEHMH NOA MUKPOCKOIIOM 00s13aTENIbHO HYXHO Hai-
TH Koimayku. OCOOEHHO XOpOILIO OHU BUAHBI Ha MYCThIX MEPTBBIX KJIET-
KaX WIM Hal OOTOHHUSIMH B BHUJE NONEPEYHBIX IITPUXOB Ha CTEHKE Y
BEpXHero KoHua KieTku. ITo 6okaM B 3TUX MecCTax CTeHKa UMeeT KakK
6bI 3a3yOpeHHBII Kpail (cM. puc. 64, A, F). Koanauyku cienyet uckartb
Mpy OOJIBIIOM YBEJIMYEHUU U IIPOCMOTPETh HUTh IO €€ JJIMHE Ha JO0-
BOJIBHO OOJIBILIOM PACCTOSHMH: OHM, KaK yXe OOBSCHSUIOCh, 00pa3y-
IOTCSA He Ha BCexX KJIeTKax ¥ He BCerla JOCTaTOYHO OTYETIMBO BUIHBI.

Y HEKOTOphIX BUIAOB C KPYHHBIMU M30AMAMETPUYECKUMHU KIIETKA-
MM HEPEIKO OTYETIIMBO MOXHO HaOJI0maTh 00pa30oBaHUE «BAJIUKOB»,
BUIMMBIX IO OOKaM KJIETOK KaK ABa OeCIIBETHBIX JOBOJBHO TOJCTBIX
KOJIeYKa, MIyOOKO BAAIOLIMXCH B MOJOCTh KIeTKU. Ha mpakruyeckux
3aHATUSIX MOXHO JIEMOHCTPUPOBATh BHIXOH 300CIOpP, €CJIM MaTepual
OCTaBMUTh Ha HOYb CTOATH B 3aKPBITBIX OAHKAX, a Ha CJIEAYIOLUUIA NeHb
MEepPEHECTH B CBEXYIO BOLYy (M3 TOro Xe BOIOEeMa, €CIM MaTepuay U3
MPUPOIBI, WIX Ha Ty Xe Cpedy, eClIM MaTepual U3 JIabopaToOpHOMH
KYJIBTYDPBI).

N JEMOHCTpPALIMM OOTOHUEB M aHTEPUIUEB JIy4llle UMETh XOpO-
Kt GUKCUPOBAHHBIM MaTepUas, TakK KaK B IPUPOIE U B KYJIbType He
BCErga MOXHO HalTH momxomsiuii. JIydiie Bcero AeMOHCTPUPOBATh
ITOCTOSIHHbBIE TIpenaparhl HUTeil ¢ HaHHaHAPUSAMM. [l OKpacKu MOX-
HO peKOMeHAOBaTh reMaToKCWIMH Jlensadbuibaa wiy IeiineHreitHa c
JOKpallIMBaHUEM OpaHXeM WM 303uHOM. Ha HeokpallleHHBIX IULe-
PUH-XeJIaTUHOBBIX IperapaTax KapJIMKOBLIE pacTeHbULIA CTAHOBSITCS
CO BPEMEHEM IUIOXO BUIMMbIMU. Ha 3aHATHHM XeNlaTeIbHO NpernoaaBa-
TEJIIO NMpeABAapUTEIBLHO NMPOCMOTPETh MpernapaThl, BbIOpaTh HauboJee
MOAXOAsIIee MECTO U JATh IO OYepeou IMPOCMOTPETh M 3apUCOBAaTh
BCEW rpyIlIe.

Mopsiaok Xerodoposekie (Chaetophorales)

IIpencraBuTeNM NOPsAIKA FeTEPOTPUXAIbHbIE (DA3HOHUTYATHIE) (Pop-
Mbl. Ta/UTOM B «KJIaCCHYECKOM» CJTy4ae COCTOUT U3 IBYX CUCTEM BETBSI-
LLIUXCS HUTEH: CTETIOLIMXCS 0 CyOCTpaTy U BepTUKAIbHBIX. OqHAKO y
MHOTHX NpeICTaBUTENeN peayLiMpOBaHa TM00 cTemolasics 4acTh, JIU60
BepTUKaJIbHas yacTh. KOHEeYHbIe KJIETKM Y MHOTHUX 3aKaHYMBAIOTCS 11ie-
THMHKaMH WIHN BOJIOCKaMH. becnonoe pa3aMHOXeHUE OCYLIECTBSETCS C
noMolubio 30ocmop. [TogoBoii nporecc n3o- Wiy rereporaMusiii. I1pe-
CHOBOIHbIE (hOPMBI.
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Poxn crureoxnonuym (Stigeoclonium). TannoMm B BuIe HEOOBIIMX
HEXHBIX KyCTUKOB, BCETa NPUKPEIUIEHHbIX K MOABOAHBIM NPEIMETaM.
OH WM TMIIMYHO TeTepOTPUXATIbHBIM, WIM CTENIONIAsACS YacTh peny-
LMpOBaHa 10 PU30UAOB. BepTUKaJbHbBIE HUTU CPABHUTEILHO PEIKO
CYNPOTUBHO WJIM JUXOTOMHYECKH BETBSITCS, KOHEYHbIE KJIETKH 3aKaH-
YMBAIOTCS IUIMHHBIM GECIIBETHBIM BOJIOCKOM (pHC. 65).

Bunbl aToro pona BecbMa pacpOCTpaHEHHBI B peKax M pyybsax. He-
KOTOpbI€ M3 HMX MPUYPOYEHBI K MECTaM C OPraHUYECKUM 3arpsi3He-
HUEM.

JIns1 3aHATUH XeJlaTeleH XUBOM MaTepuall, HO HeOOXOIUMO UMETh
U 3amnac GUMKCUPOBAaHHOTO MaTepuaia. PaccMaTpuBaloT ¥ M300paxaioT

Puc. 65. Stigeoclonium. O61mii BUI
TaJUIoMa

Puc. 66. Draparnaldia. Yacts
OCHOBHOM OCH C aCCUMUJIATOpAMM
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4acTh TAJJIOMA MPU MajJIoM WIK OoyblioM yBenuuyeHUU. Heobxomumo
[10Ka3aTh BETBJIEHUE.

Pon npanapraneausa (Draparndldia). Y TanioMoB SIpKO BbIpaXKeHa
a1 depeHIHALMS COCTaBISIOWUX MX HUTei. OT pU3ouIoB (peayuupo-
BAHHOM CTEJIIOLIEICS YaCTH TAJLUIOMA), KOTOPBIMU BOIOPOCIIb IPUKpEI-
JiieTcs K cybcTpaTy, OTXONAT BETBALUMECS HUTH, COCTOSILLIME U3 ONHO-
ro psiaa KpyIHbIX KJIETOK. XJIOPOIUIACT B HUX B BUIE Y3KOrO MOCTEHHO-
ro INnosicka C OTBEPCTUSIMHU U U3PE3aHHBIMM KpasiMM, CO MHOTUMH IH-
peHounaMu. OH pacroNoxXeH B cpeHei yacTH KieTKU. OT 3THX KJIETOK
OTXOJST, YaCTO pacroyiarasicb MyToBKaMHU, OOMJIbHO BETBSILLIMECS] HUTH,
COCTOSIIME U3 KJIETOK 3HAYMTEIbHO MEHBILIEro pa3Mepa U OKaHYMBa-
jolHecs JUIMHHBIMU OeCLIBETHBIMM LUETUHKAMM. KIIeTKH 3THX HUTEMH
CIUIOIIb 3eJIEHbIEe, TAK KaK XJIOPOIUIACT IOJIHOCThIO 3aHMMAET UX Iie-
pudepHIo; MUPEHOUI OOUH WU UX HEMHOI0. OTH HUTH OOBIYHO Ha3bI-
BaIOT accuMmiaTopaMu (puc. 66). TakuM o6pa3oM, 31ech UMeeTCS YeT-
Koe (DYHKIMOHAJILHOE paslelieHHe Ha «CTeOau» (OCHOBHBIE OCH) M
WIMCThsI» (AaCCUMWISATOPHI). Pa3sMHOXeHHe B OCHOBHOM OecroJioe, 1no-
CpelncTBOM 4-XIyTHUKOBBIX 300cmop. [TomoBoe pa3sMHOXeHHEe U30raM-
HOE€, IMPOUCXOIUT MOCPEACTBOM 2-XKI'YTUKOBBIX FAMET, [O-BUIUMOMY,
BCTpeyaeTcs penko. Bogopocib ierko obpasyer aruiaHoOCIOpsl KMPIINY-
HO-KpPaCHOrO 1IBETa.

HpanapHanpausi BCTPeYaeTcsi B BUIE CIM3UCTBHIX CBETJIO-3€JIEHBIX
KYCTHUKOB B OBICTPOTEKYLUMX PYUbSiX M peKax, a TaKKe B IMPUOPEXHOI
I10JIOCE 03€p C YMCTOM, XOPOHUIO a3pHUPOBAHHON BOMOM.

KypTMBHpOBaTH BUObI 3TOTO POMIA CJIOXHO, TO3TOMY HEOOXOIUMO
UMeTb (PUKCHpOBaHHbBIA MaTepuasl. JKenaTeabHO (UKCHUPOBATh B XpO-
MOBO-YKCYCHOI CMeCH U NpOMBIBaTh B cTostueit Bome. Yepes wikamy
crupToB npoBoaar ot 30° (yepe3 kaxnawie 10°) mo 70— 80°. IIpu puk-
caiMy ¢GOpMaJIMHOM CUJILHO J1e()OPMHUPYETCST XJIOPOIUIACT, OCOOEHHO
B KPYIHBIX KJIETKaX OCHOBHBIX Oceil («CTebsei»).

IIpenapaT MOXHO pacCMaTpUBaTh ¥ 3apHUCOBBIBATH YK€ IMPU MaJIOM
yBeJIMYEHUH MUKPOCKOIa. 3ap1COBLIBAIOT (hparMEHT OCHOBHOM oCH (2 —
3 KJIeTKM IMOJIHOCTHIO M YACTUYHO INpHUJIeralolie K HUM KIETKH) U
2— 3 OTXOmSUIMX B 3TOM YaCTU aCCUMMISATOpA (ITOJIHOCTBIO).

KNACC TPEBYKCUEBBIE (TREBOUXIOPHYCEAE)

Krnacc npencrapieH B OCHOBHOM OIHOKJIETOYHBIMU (POpMaMM, MHOT-
Jla OYeHb KPYMHbIMU. OTIe/IbHBIE KJIETKH MPU JeJIEHUH MOTYT OOBbeaU-
HSTBCS B «ITAYKW» WJIU LIEMOYKU BHYTPU CTEHKM POIUTEIbCKOM KIIETKH
(capumHounHsie popMbl). ECTb TaKKe HUTYATBIE Y TUIACTUHYATBIE (POPMBI.

Pa3sMHOXeHME OCYLLECTBISIETCS AEJICHUEM KIETOK ¢ 00pa3oBaHUEM
aBTOCIIOP UJIM 300CIOp, T.€. OOTaMHBIH MOJIOBOI Mpolecc.

3ouabl UMEIOT BbIPAXEHHbIH PU30IUIACT U 6a3abHbie Teabua. Opu-
eHTalMs XIyTuKoB !/;, kak y Ulvophyceae.
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OTianuyuTeNbHasE 0COOEHHOCTb KJlacca
clenyiouiasi: Mpy¥ MUTO3€ LIEHTPUOJIM Ha-
xonsTcsi no O0OKaM BepeTeHa, TOrAa Kak y
OCTaJIbHBIX 3€JIEHBIX BOAOPOCIIE, HACKO b~
KO M3BECTHO, U MHOTHMX JIPYTUX «IPOTHC-
TOB» OHM paCITIOJIaraloTCs M0 MOJI0CaM Be-
peTeHa.

Pox xnopena (Chlorélla). Bunpl pona —

Puc. 67. Chlorella: OHOKJIETOYHbIe Bogopocau. KiueTku oau-

A — BereTaTMBHasg KJIeTKa; HOYHBIe, MeJkue (0T 2 1o 12 MKM B aua-

b — obpasosanne aBTOCNOP  \erpe), HMIAPOBUIHBIE MM OBAIbHBIE, C

[JIANKOM CTeHKOM. XJIOPOILUIACT B BUAE IJIy-

0OKOIf yalllM, LIebHBIA, ¢ OOJHUM NMUPEHOMIOM WIM 6e3 Hero. Ampo

OIIHO, 6e3 OKpacKu HeBMIMMO. Pa3MHOXeHHE TOJIBKO 6eCIooe, aBTO-

criopaMy. B maTepuase oOBIYHO MOXHO HabiI0maTh UX 00pa3oBaHHUE.

OHHU OKpYXalOTCSI COOCTBEHHOI CTEHKOM ellle BHYTPU MaTepUHCKOM
KJIETKHM ¥ OCBOOOXIAIOTCS MyTEM pa3phiBa ee CTEHKHU.

XJopejutbl LIMPOKO PaclpOCTpaHeHbl B MPECHBIX U MODPCKHUX BO-
Jlax, Ha CBIPOiil 3eMJie U Ha KOpe JIepeBbeB, a TAKKe KaK CUMOUOHTHI B
KJIETKaxX NMPECHOBOJHBIX O€CITO3BOHOYHBIX (TUIPhI, TYOKH, pa3JIMuHbIe
MpocTeiIne).

OHM XOpOolIO PacTyT Ha MCKYCCTBEHHBIX NMUTATENbHBIX CpeJax —
KaK XHWIKHMX, TaK M arapu30BaHHBIX. J[IJIsi MpaKTUYECKUX 3aHATUH pe-
KOMEHIYETCSI MMETb XyJBTYpPY XJIOpeJUIbl Ha arapM3oBaHHOM cpene
IIparta win Meitepca u 3a 10 qHeit 10 3aHATUI CMBITh 3eJIEHBIN HaJET
B XHUJKYIO Cpe/ly TOrO Xe COCTaBa.

ITpy BO3MOXHOCTH CTPOEHHUE KJIETKHU XeJaTeJIbHO paccMaTpHUBaTh
C UMMEPCHOHHBIM 00beKTUBOM (pHc. 67, A, ).

KNACC YNbBOBbIE (ULVOPHYCEAE)

st kiacca xapakTepeH MUTO3 C COXpaHSAIOIIMMCS Tejoda3HBIM
BepeTeHOM. Y 0oJjiee MPUMUTUBHEIX MPEACTaBUTENEH JeeHUe KIETKU
60po310# ¢ y4acTHEM MY3bIPbKOB, 00pa3yoLIMXCS OT annapaTa I'oJb-
DKM, y 60Jiee BHICOKOOPTaHU30BAHHBIX IIMTOKMHE3 C MUTO30M HEMNo-
CPEeNCTBEHHO He CBSI3aH: SAPA U KJIETKHU JENSTCS He3aBUCUMO, «CaMU
o cebe» WK KJIETKU BOOOLIE HE JeNSTCs, a TOJIbKO YBEIUYUBAIOTCS B
pasmepe. OpueHTaLMs XIryTUKOB ! /;. OMHOKIETOUHBIX (MOHALHBIX U
KOKKOMIHBIX) MpeICTaBUTENEH HET, caMble NMPUMMTUBHBIE (DOPMBI
COCTOSIT U3 HECKOJIbKMX KJIETOK. Ta/uIoMbl MOIYT OBbITh HUTYATHIMM,
MapeHXMMAaTO3HBIMHU, TICEBIONAPEHXUMATO3HBIMHU, CU(OHOBBLIMU! MK
cudoHoxIanaNbHBIMU. B 0CHOBHOM MOpCKME (POPMBI.

! B nurepatype, 0CO6EHHO HEGOTAHMYECKOM, HEKOTOphIE Takie GOpMbI MHOTA
Ha3blBalOT OJHOKJIETOYHBIMM (HampHMep, 4acTO roBOPAT 00 OZHOKJIETOYHOI BOAO-
pOCNU aueTabynspun).
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NMopsaox Ynotpukcossbie (Ulothrichales)

IIpencraBuTeny mnopsimka — KOKKOUIHBIE, HUTYATble MJIM IIac-
TUHYaThIe popMbl. OOBeTUHSIONIAsE UX OCOOEHHOCTh — HaJIMYUE B I0-
noBoM 1Mkiae Codiolum-cramyu (paHblle OHA CYMTalaCb CaMOCTOSI-
TEJIbHOM BOIOPOCIBIO) — OTHOKJIETOYHOM CTPYKTYPHI, B KOTOPYIO MPO-
pacTaeT 3Urora M KOTopas 4yepe3 HEKOTOpOe BpeMsi paclnamgaercsl Ha
300CIMOpHI, JAalOUIMe Hayalo HOBOMY KOKKOMIHOMY, HUTYATOMY WU
IUTACTUHYATOMY Ta/UIOMy. B XXM3HEHHOM 1LIMKJIE YepeayloTcs rarviodasa
(6onee monropeuHast) U auruiodasa (Codiolum-cranus).

IIpencraButenyu oOMTAIOT B MOPSIX M MIPECHBIX BOAAX.

Pox ynorpukc (Ulothrix). HeBeTBsiliecss HUTH YJIOTPUKCA COCTOSIT
U3 OJHOrO PsSAa KJIETOK, 10 JUIMHE NPUMEPHO PaBHBIX AMAMETPy (M30-
JIMaMeTPUYECKUX) WIM JaXe HEeCKOJbKO MEHBILIEero JMaMeTpa, ¢ I0-
BOJIBHO TOJICTBIMH LIEJUTIONIO3HBIMM CTEHKaMU (puc. 68). OHM NpUKpeI-
JISIIOTCS K CYOCTpaTy ¢ IMOMOLIBIO MOYTH OeCLBETHOM KOHMYECKO# Oa-
3aJIbHOM KJIETKU — pU30MAAIBHOM. HUTH yIOTpHKCa YaCTO OTPHIBAIOT-
Cs M BelyT HEMpUKpeIUIeHHbIH 00pa3 xu3Hu. [Ipu cbope Matepuania
OHM TaKXe pa3phIBAIOTCS, NMO3TOMY Oa3ajibHble KJIETKM B MaTepuasie
MOIAaNaloTCs OYEHb peaKo. XJIOPOIUIACT MOCTEHHBIN, B BUAE MOSICKa,
3aMKHYTOTO WJIH HE3aMKHYTOIO, C HECKOJIbLKUMM NMUpeHouaaMu. Sapo
OIIHO, HO 6e3 mokKpacku He BUIHO. Poct nuddy3Hblit: KIeTKH (KpoMe
Ga3anbHOIM) JensaTcs nmomosiaM. Takue OesilMecsl KJIETKH HepemaKo
MOXHO BHUAETh B MaTepuaie. ¥ HEKOTOPBIX BUAOB pa3BUBAETCsI MOLLIHOE
CJIM3KCTOE BJIATAJIMIIIE 3a CYET OCIU3HEHHUs BHELUIHUX CJIOEB CTEHKH.

Becnonoe pa3sMHOXEHHE — YEThIPEXXKTYTUKOBBIMH 300-
criopaMu. OHM WM 00pa3yloTCs B KJIeTKax Mo 2—4 (tak
Ha3bIBaeMbI€ MaKpO300CIIOPbI), WJIM UX 00pa3yeTcsi 60Jb-
1lIe COOTBETCTBEHHO MEHblIEero pasMepa (MHUKPO30OCIO-
pbl). Yaie nonagarorcsi nocyieaHue. 300CNOphl BHIXOISIT U3
MaTEepUHCKOM KJIETKH B CJIM3UCTOM ITy3bIpe, KOTOPBII BCKO-
pe pacruibiBaeTcsi. MHOrma oHM MOTYT NMpopacTaTh B HOBBIE
HMUTH, HE BBIXOOS U3 MAaTEPUHCKON KJIETKH.

ITonoBoit mpouecc u3oraMHbid. HekoTopeiM BuIaM
CBOMCTBEHEH reTepoTaJUIM3M. [ BYXXITYTUKOBBIE TaMEThI 00-
pa3yloTcs B KJIETKAX TaK Xe, KakK U 300cnopel. OHU BBIXO-
IISIT HapyXy U CIMBalOTCS. 3Urora HEKOTOPOE BpeMsI IBU-
XeTcsi. B 3TOM COCTOSSHUM OHA HAarlOMMHAEeT 300CIOpY,
MOCKOJIbKY UMeeT 4 XryTuKa, HO y Hee 2 rna3ka. ITotom
3UrOTa OCTAHABJIMBAETCS, OCENAET Ha JHO U OKpYXaeTcs
ToJicToit cTeHKoM. ITocie nmeprona nokosi OHa npopacraeTt
B Codiolum-ctamuio, Kyna nepexomur ee simpo. Yepes He-
KOTOpO€ BpeMsI HacTyInaeT Meifo3, Mocjie Yero MoryT ObITh

Puc. 68. Ulothrix. HuTb ¢ pa3BUBaIOLIMMHUCS B HEKOTOPBIX
KJIETKaX 300CIOpaMu




ewle MUTO3BI. B pe3ynbrate obpasyrorcst 4 — 8 (pexe 16) 3oocnop, npo-
pacTaoUIMX B HOBbIe HUTH YJIOTPHKCA.

Bunenl pona Uldthrix HOBOJBHO IHPOKO PacHpOCTpaHEHb B TEKYYHX
MpPECHBIX BOAAX: peKaX, pyYbsX WIM B NMPUOPEXHON 30HE OONBIIMX
o3ep. U3BecTHBI M MOpcKUe BUABL. HeoOxoamMo Bceraa UMeTh B 3arace
ukcupoBaHHbIit B popMannHe MaTepyal. GUKcalMio Jy4ile MpoBo-
IUTH HE Ha MecTe c6opa, a B 1abopaTopyu MO MPOLIECTBUM HECKOJIb-
Kux yacoB. Torma B Matepuaiie OyayT BCTPE4aThCs HUTH C Pa3IMYHbI-
MM CTaIUsIMH 0Opa3oBaHuUsA 300CIOP.

IIpuroroBieHue npenapara Takoe Xe, Kak 4 B CjIyyae C 3I0TOHUY-
MOM.

3apHCOBBIBAIOT IOJHOCTHIO 2 — 3 KJIETKM M YACTUYHO KIJIETKH, IIPU-
MBIKAIOLIME K HUM CBepXy M cHU3y. Eciu B MaTepuaiie ronamyrcs pas-
Hble cTamUM 0Opa30BaHHUSA 300CIOP WIM raMeT, MX TOXe HeoOXOAMMO
U300pa3uTh.

Mopsapaok YnbBosbie (Ulvales)

IMpencraBuTeneil NopsAAKa OTIIMYAET TAJUIOM — IapeHXMMATO3HBIH,
B BMIE IUIACTUHBI WIM TpyOuaThlii. CMeHa MOKOJNeHHH U30MopdHasi.
Mopckue n npecHOBoAHbIE POPMEL.

Pon ynbBa, wm Mopckoii canar (Ulva). TaJuioM — IU1acTMHA U3 IBYX
CJIOEB KJIETOK CaJaTHO-3€JIEHOrO LIBeTa JUIMHOM 10 25 CM U IMPUHOM
15 cM ¢ rodprpOBaHHBEIMU JIONACTHBRIMU KpasiMu. IlnactuHa npukpen-
JIsieTcsl K CcyOcTpaTy KOpOTKOM HOXKo#M (puc. 69, A) WiM IUIACTUHBI
MOTIYT OTPHIBATBCSI M BECTH HENPHUKpEIUIEHHBI 00pa3 XU3HU.

ITnacTyHa yIBBBI COCTOUT U3 ABYX CJIOEB M30AMAMETPUYECKHUX KIIe-
TOK (puc. 69, 5). B HOXKe U B HUXHEH 4aCTH TAULIOMa HEKOTODbIE
KJIETKM JIaI0T JUIMHHBIE MELIKOBUIHBIE BEIDOCTHI, KOTOpPHIE BHEAPSIOT-
Cs1 MeXIy NByMsI CJIOSIMU. XJIOPOIUTACTHI B KJIETKAX PACIONaraloTcs 1o
KX BHELUIHMM CTEHKaM. _

B Xu3HEeHHOM LIMKJIE YyepeayroTcst auruiodasa (crnopodur) U ram-
nodasza (raMetodut). CriopodUThI JAIOT HAYAIO YETHIPEXKTYTUKOBBIM
300CcriopaM, MpopacTalolMM B raMeToGUTHl TOro Xe 00JMKa, 4ToO U
criopodutsl. Ha ramerodurax hpopMupyroTcst raMeThl OJMHaKOBOIO 00-
JIMKA, T.e€. [0JIOBOM IpOLIECC U30raMHBbIMH.

Buzbl aT0r0 poga HIMPOKO pacrpoCTpaHeHHl B NMPUOPEXHOM 30HE
CEBEPHBIX U I0XHBIX MOpei. MoryT pa3BUBaTLCsI B Macce, OCOGEHHO B
OyxTax, rae Boma 3arpsi3HeHa OpraHUMKOM. YJIbBY JIyYllle BCEro IOKa3bl-
BaTb U U3y4aTh €€ aHATOMUYECKOE CTPOEHKE BO BpeMsl JIETHUX MPAaKTUK
Ha Gepery Mopsi, OIHaKO MMETb €€ B XMBOM BHIE INpPU IPOBEIEHUH
MaJIoro IpakTUKyMa cijioxHo. IToaToMy Bomopochsb cienyeT repbapusu-
poBaTb. MOXHO TaKXkKe 3aroTaBJIMBaTh GUKCUPOBAHHBIN MaTepua. s
dbuKcauuy nyyiie ynorpedasiTb XpOMOBO-YKCYCHYIO CMECh, IIPUTOTOB-
JIEHHYI0 Ha Mopckoit Bome. IIpoMbIBaloT BOZOPOC/b BOAOIPOBOIHOIM
BoO# 1 —2 y, nocJe yero ee HEOOXOAUMO IMPOBECTH Yepe3 LKAy CITUP-
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Puc. 70. Enteromorpha:

Puc. 69. Uva: A — BHEWHUI BUI TaJIOMa;
A — BHEWUHM# BUI TaioMa; b — nomnepeyHblit b — nonepeyHblit pa3pe3 CTeH-
paspe3 TaJuioMa KU TaJuloMa

ToB OT 30 mo 80° uepe3 kaxmwle 10°. XpaHuTs cienyeT B 75— 80°-M criup-
Te. MOXHO cleyiaTh NOCTOSTHHbIE MperapaThl Cpe30B Yepe3 CII0eBUIIIA.

Ha 3aHATHSAX 3apHCOBLIBAIOT BHEUIHUI BHI C TepOapHOro MaTepHalia.
Hdnst m3ydeHUsi aHaTOMUYECKOTO CTPOEHMSI JeNaloT Cpe3bl JIE3BUEM
OpHUTBHI B CTOJIOMKE MMEHOIUIACTA.

Pon anrepomopda, wiu kumeuynnua (Enteromdrpha), ornudaercst
TpyOYaThIM CTpoeHUeM TayutoMa (puc. 70). CteHKa moyioi TpyoKu of-
HocJoiHas1. Ta/JuIoM HeBETBSILIMICS WX BeTBSLIMIACS, BHaYaJle Bceraa
MpUKpPEIUIEHHBIN, No3IHee YacTo cBobogHomIaBaowmii. Ha panHux
CTamMsIX TAJJIOM MMeeT BHA JIBYXCJIOHHOMN IIACTMHKH, KaK Y YJIbBHI,
HO B JaJIbHEMH1IIEM CJIOM PAaCXOISTCS, COXpaHss CBsA3b Mo KpasmM. bia-
rojapsi Ny3slpbKaM rasa, HaloJNHSIOLIUM ee IMOoJIble TPYOKH, SHTEPO-
Mopda HepeaKo obpa3yeT 60bLIMe CKOIUIEHUSI Ha MOBEPXHOCTH BOJBI.
OTO NMperuMYILIECTBEHHO MOPCKHUE U COJIOHOBAaTOBOIHLIE (DOPMEI, He-
KOTOpbI€ BHABI BCTPEYAIOTCS U B IIPECHBIX BOJAX; MHOTHE IpeICTaBU-
TEJIM poJia MOTYT OOMUTaTh B LIMPOKOM JIMAIa30HE COJEHOCTH.

OHTepoMopdy MOXHO PUKCUPOBATh B (hOpMaAIMHE U HA 3aHATHUSIX
3apHUCOBLIBaTh YYACTKU TAJUIOMA MPU MAJIOM YBEJIMYEHUMH MUKPOCKOIIA.
MOXHO TakXe MMETb B PAacIOpsSDKEHUM M 3apUCOBLIBAaTh repOapHBIit
Marepual.
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NMopsaok Bpnoncuaossie (Bryopsidales)

ITopsinok o6benuHseT 3ejIeHble BONOPOCIH C CU(OHOBBIM THUIIOM
CTPOEHMSI TaJJIoMa U 0e3 paguaibHOi CUMMeETpUU. [leperopoaku Bo3-
HMKAIOT, KaK MPaBWIO, TOJBKO B CBS3U C PA3MHOXEHHEM U IpHU TO-
BpexaeHUM TawioMa. OONMK TaJuToMa pa3HOOOpa3HBI, HO B 0OJb-
LUIMHCTBE CJIy4aeB OHU XOTs Obl YaCTUYHO BBINJISIAT KaK HUTH. LiuTo-
IUIa3Ma HaXOOUTCSI B BUIE CJIOSI MEXAY KJIETOYHONM CTEHKOH U Herpe-
PHIBHO# BaKyOJIbIO C KJIETOYHBIM COKOM. B 1iMTOIUIa3Me pacnojiaraior-
Csl MHOTOYHMCJIEHHbIE JUCKOBUIHBIE XJIOPOILIACTHI, KOTOPhIE HApsIy C
OOBIYHBIMU IS 3eJIEHBIX BOAOPOCIIE MMIMEHTAMU COlepXaT ABa 0CO-
ObIx KcaHTOpWLIA: cudoHenH U cudoHoKcaHTUH. Iloa xyopornnacra-
MU PacIojIoXeHbl MHOTOYMCIEHHBIE SIIpa.

Becrionoe pasMHOXeHHE BCTPEYAETCS] Y CPAaBHHUTEJIbHO HEMHOTIMX
npeacraBuTeseii. B oCcHOBHOM pa3MHOXEHHE I0JIOBOE — reTeporaM-
HOe, pexe U3oraMHoe. ¥ HeKOTOPhIX OpHONCHIOBBIX yCTAHOBJIEHA CBOE-
oOpasHast rerepoMopdHast CMeHa IOKOJIEeHUIA.

ITomasnstiolee GOJMBUIMHCTBO 3THX BOIOpPOCIEN —
obuTarenu Tervisix Mopeii. Hanpumep, ux muoro B Cpe-
nM3eMHOM Mope. JIMib cpaBHUTENIBHO HEMHOTHE pac-
TyT B UepHOM Mope, HampuMep, HEKOTOpblE BUIBI
ponoB opuoricuc (Bryopsis) u koguym (Codium).

Pon Opuoncuc (Bryodpsis). PacTeHue COCTOMT U3 MOJI-
3y4ero «KOpHEeBMIa», MPUKPEIUIEHHOIO K cybcTpary
«PU30UIAMHU», OT KOTOPOI'O BBEPX PACTYT OTHOCHUTENb-
HO TOJICThI€ BEPTUKAJIbHBIE HUTH, B BepXHeil 4acTH
HecyllMe MepUCTO PACIOOXEHHbIE OOKOBBIE «BETBU»
(puc. 71). OTH BeTBU B CBOIO OYepelb MOTYT MEPHCTO
BETBUTHLCS OJVH WIH JBa pa3a, OOBIYHO B OXHOM ILIOC-
KOCTH. Y OCHOBAaHMSI KaXIOoro «IephIlIKa» UMeeTcs 3a-
MeTHas nepetrsokka. CTeHKa B 3TOM MeECTe YTOJILEHA,
HO 10 Hayajla 00Opa30BaHMSA raMeTaHIMeB HACTOSIIMX
MOMEepPEeYHBIX MEPeropooK He o0pa3yeTcsi, TaK YTO BCE
pacteHue OpuoIicHca MpeacTaBisieT co0oif OgHYy Ipo-
MaIHYIO KJIETKY C HeNpephIBHOM BaKyoinblo. Y13 ocHo-
BaHUS BEPTUKAJIbHBIX HUTEIt MOIYT BhIpacTaTh IMOJI3Y-
yye, cTeamouuecs no cyocrpary HUTH. OHM B CBOIO
oyepenb JAI0T Hayajo HOBBIM BEPTUKAJILHBIM HUTSIM.

Bo3MOXHO BereTaTMBHOE Pa3MHOXEHME IyTeM OT-
JEJIEHUS «TephILIeK», KOTOpPbIE 3aKyTIOPUBAIOTCSI B TOUKE
OTHAEJIEHUS U 3aTeM BBIPACTAIOT B HOBLIE pacTeHusd. Criop
6ecrnosioro pa3MHOXeHHSI OpUOIICUC He 0Opa3yerT.

Puc. 71. Bryopsis. BHeluHui BUI TaJUtOMa
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IIpu nojoBOM pasMHOXEHWH <«IepPHILIKW», HAaYMHAsE CHU3Y U IO
HaIpaBJIEeHUIO BBEPX, MIPEBPALIAIOTCS B raMeTaHIMU. OObIYHO OHU OT-
JENSIOTCSA OT INIABHOM OCHM CJIOXHO YCTPOEHHOMH Meperopoakoil, XoTs
MHOIJA TaKas Meperopoaka OTCYTCTBYET, a raMeThl MOIYT BO3HUKATh
Jaxe B aBHOM ocH. I1onoBo# npolecc reTeporaMHblif: XXEHCKUE ra-
METHI pa3a B TpU KpYIHEEe MYXCKUX. BpHOICUC reTepoTajUIMYEeH, T. €.
MYXXCKHE U XEHCKHE raMeThl pa3BUBAIOTCS Ha pa3HBIX pacTeHUSIX. Y
KHBBIX PACTEHU I XXEHCKUE U MYXCKHE raMETAHT MM MOXHO Da3IU4YUTh
ele IO TOro, Kak o6pa3yloTcsi raMeThl: MYXXCKHE TaMeTaHTMHU 30JI0TH-
CTO-XEJIThbIe, )XEHCKHe — TeMHO-3¢eJIeHble. Bholllieaiune U3 raMeTaHru-
€B raMeThbl IIONApHO KOMyJIUPYIOT. ¥ HEKOTOPBIX BUIOB 00pa3oBaBlLasi-
Csl 3UroTa NnpopacraeT B HUTEBUIHBIN TAJUIOM — IMPOTOHEMY, COAEp-
Kallyl0 OJHO TMIaHTCKOE SIpO, AUAMETP KOTOPOro 3HAYMTEJIbHO (B
8 —20 pa3) npeBsbIllIaeT JUaMeTp siapa rameTogura. Yepes MHOro He-
JIeJIb WM MeCSILIEB POCTa MPOTOHEMA MOXET Pa3BHBATHCS IBYMS CIIO-
cobaMu: WM TOCje Meiio3a U3 Hee HENoCPeICTBEHHO BBIpACTaeT HO-
BOE pacTeHMe OpHoIIcHca, WM COAepXHMOe IMTPOTOHEMBI Tocie Meiio-
3a pacnazaeTcsi HA MHOTOYMCIIEHHBIEe CTe(haHOKOHTHBIE 300CIOPHI, KO-
TOpbIE BHIXOJAT U3 MPOTOHEMEI M IIPOPACTAIOT B TAJUIOM Opuoricuca. Y
JIPYTMX BUAOB 3UrOTa BHIPACTAET B Pa3BETBICHHYIO HUTEBHIHYIO CH-
(oHOBYIO BOIOPOCIIb, paHEE CUUTABLIYIOCS MIPEICTABUTENEM CAMOCTO-
srenbpHoro pona Derbésia. Ha ee TajuioMe pa3BUBAIOTCS OTAEIISIOLINECS
neperopoaKkaMM 300crnopaHruu. B Hux gopMupyiorcsi cre¢aHOKOHT-
HBIE 300CHOpPHI, NTPOpacTaOlIKe B TAJUIOMBI OpHOIICHCa.

IIpencraBuTeny poaa LIMPOKO pacrpocTpaHeHbl B YepHOM Mope,
rJe pacTyT Ha HeOOJblION IMTyOMHE, MPUKPEIUISISICh K KAMHSIM.

Hnsi 3aHATUH JIy4yllle MMETh TAUIOMBI B 3aCIIMPTOBAaHHOM BHUIE U
3apHUCOBBIBATb UX BHELUHUI BUL.

Pon xomuym ( Codium). TayutoMsl pofa lIAPOBUIHBIE WIKM B BUIE LIM-
JIMHIPUYECKHX Pa3BeTBJIEHHBIX HIHYPOB OOBIYHO TOJUIMHOM 10 8 MM M
muHow go 50 cM (puc. 72, A), HO Y HEKOTOPBIX BUIOB MOTYT OBITH
3HAYUTEJLHO KpyIHee. TalIOM UMEET OUYEHb CJIOXHOE CTPOeHUE: Ce-
penMHa ero («cepaleBHHa») oOpa3oBaHa MyYKOM TOHKMX HUTeE, Ts-
HYLUMXCS B IIPOJOJIBHOM HarmpaBieHUd. OT HUX OTXOISAT HUTH, obpa-
3ylolye 1o nepudepruu KpyrnHsie 6yJIaBOBUIHbIE OTBETBIEHHS, TUIOT-
HO CMBIKAIOIIMECS MeXAy coboit M (opMHUPYIOLIME TAKUM IyTeM KO-
POBBIif ci10i1 (cM. puc. 72, B).

Pa3sMHoOXeHHe y KonMyMa BereTaTUBHOE U MOJIOBOe. ['aMeThl pa3Bu-
BAaIOTCSI B CHIELIMAJILHBIX TAMETAHTUSX, BO3HUKAIOUIMX KaK OOKOBBIE BbI-
POCTBI My3bIpeil U OTAENSIOUIMXCS OT HUX NEPEropoaKoit (cM. puc. 72,
b). Kak ¥ y MHOTHX IpYTMX IpeacTaBUTeNIei NMopsaka, y KoauyMa re-
Teporamusi. B XXMBOM COCTOSIHMY MYXCKHE U XKEHCKIE raMeTaHIMU MOX-
HO pasjiM4YMuThb €lle IO TOro, Kak C(pOpMHMPYIOTCS TaMeThl: KaK U Y
Opuoncuca, MyXCKHE TaMeTaHTMU 30JIOTUCTO-XEJThIe, XEHCKUE —
TeMHo-3eJ1eHble. TlomyynBluascst B pe3yjbTaTe CIUSHUS raMeT 3UroTa
HEIOCPeICTBEHHO NPOPacTaeT B HOBOE paCTEHMUE.
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Puc. 72. Codium tomentosum:

A — BHEUIHMii BUI TAJUIOMA; b — KOPTHKAJIBHBIN My3bIpb C FAMETAHTUAMM; B — 4acTb
MOTIepeYyHOro pa3pe3a TaIoMa

B YepHoM Mope Ha riry6uHe 10 M u 6osiee BcTpeyaercst C. tomentosum
(Huds.) Stakh., u3BecTHBbII OA HAPOJHBIM Ha3BaHUEM «IMAaJIbLIbI MEp-
TBela». DTOT BUJ MOXET ObITh KaK IBYJOMHbBIM, TaK U ONHOJAOMHEIM,
MpUYEM B MOCIEIHEM Cly4yae MYXCKUE U XEHCKHE raMeTaHTHM BO3-
HUKAIOT He TOJIbKO Ha OJHOM M TOM X€ paCTeHHUM, HO U B OJHOM M
TOM Xe€ Iy3BIpe.

TannoMbl KoaMyMa XOpOLIO
HMETh U B repbapuu, U KaK JeMOH-
CTPAaLlMOHHBIA 3aCIMUPTOBAHHBIN
Matepuaj. MoxXHO TakXe CHelaTh
rOTOBBIE IperapaThl IMOIMepeYHbIX
Cpe30B Yepe3 TALJIOM U 3apUCOBaTh
Ha 3aHSTHUSIX IeTaM CTPOEHUS IPU
MaJIOM YBEJIMYEHUH MHUKPOCKOIIA.

Pon xaynepna (Caulérpa). CnoeBu-
1e HAaITOMUHAEeT BHICLINE pACTEHMS:
OT CTEJIIOLIEerocsi «KOpHeBMILa» OT-
XOIAT B IyOb cyOCTpaTa «KOpHHU»
(pM30oMAAIbHBIE BEIPOCTHI), @ BBEPX —
BEPTUKANIbHBIE ACCUMMIMPYIOLIUE
«1o6ery» B BUAE TUTACTUH HA «4epeLl-
Ke» (puc. 73). DTU IIaCTUHbLI OBIBAIOT
LIeJIbHOKpaitH1e WK NMEePUCTO-pacce-

= SO\

RS
b

Puc. 73. Caulerpa: YCHHbIC. LleHTpaanaﬂ IOJIOCTH TaJI-
A — BHEIHMIt BUA Ta/utoMa; b — pa3- JIOMa NEpPECEKACTCsA MHOIOYHNCJICHHBI-
pe3 TajuioMa ¢ Gankamu MM LIEJUTIOJIO3HBIMM OaJIKaMH.
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[II1poko pacnpoCTpaHEeHO BereTaTUBHOE Pa3MHOXEHMeE: NMPU OT-
MUpaHUHU 60JIee CTAphIX YACTEN «KOPHEBUILA» OTAEIbHbIE YYACTKH €ro
C BEPTHKAJIbHBIMU «I10GEraMu» CTAHOBSITCS HE3aBUCHMBIMHU pacTe-
Husamiu. IlonoBoit npouecc — cinabo BhIpaXeHHasl reTeporaMusi Win
jgaxe usoramusi. Mecra popMHUpOBaHUS FraMET HE OTIENSIOTCS Mepe-
ropoiKaMH.

Bunp! 3T0r0 poa 06GUTAIOT MPEUMYLIECTBEHHO B TPOITMYECKUX MO-
psIX, HO BCTPEYAIOTCS M B MeHee TeIUIbIX Bomax, HanpuMmep B Cpeau-
3eMHOM MoOpe.

Kakoit-n1160 B KayJepIibl Jydllle BCErO MMETh B BUIE BIaXHOTO
npernapara B CIIMPTE U Ha 3aHATHUSIX 3apUCOBBIBATh €r0 BHEIIHHIA BHI.

NMopsinok fasuknanossie (Dasycladales)

Ha3ukinamoBbie, KaK U NpeICTaBUTENN NpPeAbIIyIlIero nopsauka, uMe-
10T CUPOHOBBII TUIT CTPOEHUS TAJUIOMA, HO TAJUIOM Yy HUX MMEET pa-
JIUATBHYIO CHMMETpHUIO. BETBH, OTXOASAIIME OT LIEHTPAJILHOM OCH, pac-
TOJIaraloTCst MyTOBKaMU. [IJist TAJULIOMOB XapakTepHa TakkKe TeHIeHUUS
K 6oJiee WM MeHee MOJIHON MHKPYCTaLlMM KapOOHAaTOM Kanblusi. Mop-
ckue GOpMBI.

Pon aueraOynspus (Acetabuldria, puc. 74). BepTukanbHas oCh («CTe-
6enéx») wimHoM 3—35 cM (Y HEKOTOpBIX BUIOB 10 18 cM) mpuKperuis-
€TCst K CyOCTpaTy C MOMOILBIO pa3BEeTBIIEHHBIX BHIPOCTOB (TaK Ha3bIBae-
MOTO JIONACTHOTO PU30MJa) U Ha BepLUMHE CHayaia o6pa3yeT MyTOB-
Ky CTepWIbHBIX BeTBeil, a B KOHIle LIMKJIA Pa3BUTUS — MYTOBKY U3

Puc. 74. Acetabularia mediterranea:

A — obuumit BUA TasioMa; b — JIonacTHO pu-
3011; B — MyTOBKa raMeTaHrueB; I’ — LIUCTa;
E JI — BbIXOL raMeT U3 LUMCThI, E — rameTsl
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rameTaHrueB. IlepBoHayabHO alleTAOYISIPUS COIEPKHUT ONHO OOJIbIIOE
JUIUIOMAHOE siApo. 3aTeEM 3TO SIAPO MpeTeprieBaeT Meilo3 C mocieny-
IOLIMMM MUTO3aMHM, TaK YTO K MOMEHTY Hayaia GOpMUPOBAHUS raMe-
TaHTMEB BOJOPOCb COIEPXHUT MHOTO rarUIONMIHbIX sizep. Yacte simep
MEepPeXOIUT B raMeTaHIMM, KOTOPbIe OTAEISIIOTCS MEPEropoakon oT oc-
HOBHOI1 ocy. ComepXXMMoe MX pacragaeTcs Ha 60JIbIOe YUCIIO TOJICTO-
CTeHHBbIX HUMCT. CTEHKM raMETaHTMEB pa3pylIalOTCs, LIMCTHI OCBOOOX-
JIaI0TCSI M IIPOPACTalOT U30oraMeTaMu. 3UroTa pa3BuBaeTcsi B HOBOe pa-
CTEHUE aleTabyIsIpUM.

Ins 3aHATUH HAZO MMETh 3aCIUPTOBAHHBLIN BJIAXHBINM MaTepHa
TaUIOMOB. 3apHCOBBIBAETCSI BHELTHUI BUI TaJJIOMOB.

NMopsnok CucdoHoknagosbie (Siphonocladales)

IMopsimok xapakTepusyercsi CU(POHOKIATAILHBIM TUIIOM OpraHMu3a-
LIMM TAJUIOMA, T.€. TAJUIOM pa3leisieTCs Ha KJIETKH, KaxXaasl U3 KOTO-
PBIX COIEPXUT MHOTO sinep. JeneHue sanep U KJIETOK IPOUCXOIUT He3a-
BUCHUMO Apyr oT apyra. [IpencraBuTenm — oOUTATENM KaK MOpeif, TaK
U npecHbIX BoJ. HekoTophle BUABI BXOAAT B COCTAB JIMIIANHUKOB.

Pon Banonus (Valonia). Monoabie pacTeHUSI UMEIOT TUIIMYHOE CHU-
doHoBoe cTpoeHue (puc. 75, A). OHU NPeaCTaBISIOT COOOH BUIMMBIN
HEBOOPYXXEHHBIM IJ1a30M KPYITHbBIM My3bIpb, NPUKPEIUIEHHBIH K CyO0-
CTpary BbBIpOCTOM — pu3ouaoM. Ilo-
3IHEEe OT MOBEPXHOCTH Iy3bIPsI B JIIO-
60M MecTe neperoponkoil B BUIe 4a-
COBOIO CTEKJIa OTWIEHSIOTCSI MaJleHb-
KH€ JTMH30BUAHBIE KJIETKH, OCOOEHHO
MeJIKHE BO3JIe OCHOBAHMS My3bIpst (pHC.
75, b). DT MapruHayibHble (KpaeBblie)
KJIETKH BBIPACTalOT BO BTOPUYHBIE pHU-
30MIbl, YACTO MMEIOLUME JIONACTHBIE
OKOHYaHHsI. ¥ MHOTMX BUIOB HEKOTO-
pbie Oosiee KpyINHbIE MapruHajlbHbIE
KJIETKM Ha KOHIIE My3bIps 00pas3yioT
BETBM, MOBTOPSIOIINE CTPOEHHUE IEep-
BUYHOTO IMy3bIPsI U MOTYILIME JaTh Ha-
4aJio My3bIpsIM TPeThero nopsinka. bec-
I0JIOE Pa3MHOXEHHUE 300CTIOpaMH, I10-
JIOBO# Mpouecc — reTeporaMusi; Mei-
03 MPOUCXOAUT repen oOpa3oBaHUEM
raMer.

Puc. 75. Valonia:

A — BHEWHU BUA TaioMa;, b — my3bipb ¢
MapruHajibHbIMU KJIeTKaMU (/) U «BETBAMM»
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BanoHuu BCTpeyaloTCs B TPOMUYECKUX Mopsix. HekoTopoe BpeMst
MOTYT MOANEPXKUBATLCS B KYJIbTYpPE B MOPCKOM BOJE.

VIMeTh B pacrliOpsKEHMHU XUBBIE 3K3EMIUISIPHI CIIOXHO, MO3TOMY
JUISI 3aPUMCOBKM BHEIIHEro BMIA 3TOW BOAOPOCIHU MOXHO HCIOJIb30-
paTh GUKCUPOBAHHBIN CMIMPTOBOI MaTepUal.

Poxn knagodopa (Cladophora). TannoMbl BceXx BUIOB 3TOr0 pojia Ha
pPaHHUX CTAAMSIX Pa3BUTUS IIPUKPEIUIEHBI K CyOCTpaTy: KaMHsIM, 6eTo-
HY, IEPEBSIHHBIM CBasiM M T.II., TO3JHEE MHOTUE OTPHIBAIOTCS OT CyO-
cTpara ¥ TOra CBOOOMHO IUIaBalOT, HEPEAKO B MAaCCOBBIX KOJIMYECTBAX
B BUJIE XapaKTEPHBIX CKOMJIEHUN TEMHO-3€JICHON TUHBI, HE CIIU3UCTOM
Ha OLUYIIb.

CWIBHO BETBSIILIMECS HUTH KIam0(dOphl CIIOXEHBI M3 KPYITHBIX Y-
JIMHIPUYECKUX KJIETOK, OOBIYHO C TOJICTOM LIEJUTIONIO3HOM (C MPUCYT-
CTBUEM XUTUHA) CTEHKOMN, MHOTAA CJIOUCTOM U HUKOIJA HE OCIIU3HS-
foieiics. CTpoeHUe XJIOpOIJIAaCTOB HAGMIOAAIOT B MOJIOABIX PaCTYLIMX
KJIETKaX, KOTOpblE€ He 3a0UTHI KpaxMasioM. OHU HenpaBWIbHOM ¢op-
MBI, YIUIMHEHHbIE, CMBIKAIOLMECS KOHLIAMM B MOCTEHHYIO CETh, TaK
YTO BBIIJISLOST KaK €IMHasl CeTyaTasl IUIaCTUHKA ¢ MHOTOMMCIIEHHBIMU
NMUpeHonaaMu. B MoCTEHHOM cJ10€ IUTOIUIa3MBbl, IO XJI0POIUIaCTaMH,
HaxXOAMTCS HECKOJBbKO IOBOJILHO KPYIHBIX simep (pa3MepoM OoJibliie
MUPEHOUIOB), OAHAKO B XXMBOM COCTOSIHUM OHM HE BUIHHI.

ITpu GecrosioM pa3MHOXEHUH B KOHEYHBIX KJIETKAX «BETBEi», BbI-
JENSIOLIUXCS CBOUM I'yCTO-3eJIeHbIM LIBETOM (puc. 76, A, b), o6pa3y-
€TCsI Macca MEJIKUX YeThIpEXKIYTUKOBBIX 300cnop. ITomoBoe pa3MHO-
XEeHHE U30raMHO€E MOCPEICTBOM YEThIPEXKIYTUKOBBIX raMeT. CMeHa
siAEpHBIX (a3 ObiBaeT pasHoO#. Tak, y LIMPOKO pacpOCTPaHEHHOIO B
npecHbix Bogax Poccuu Buna C. glomerdta (L.) Kiitz. cMeHbI mokone-
HMI HET, a CYLECTBYeT raMeTuuecKasi peayKius (T.e€. TaJUIOMbI AUII-
JIOMJHBI, a TOJIBKO raMeThl rarmtoMaHel). OOuTalolmMe B CEBEPHBIX
MOpsIX Hallei cTpaHbl Buabl poaa Cladophora uMmeloT U3oMopgHYIO
CMEHY MOKOJIEHU, a HEKOTOphIe CeBepOaMepPUKaHCKHE BUIbI rarjio-
UIHBI.

BOJIBIIMHCTBO BUIOB 3TOr0 pofia — OOMTATEIM MOpEii, HO HEKOTO-
phi€ LLIMPOKO PaCcIIpOCTPaHEHBbI M B NpeCHBIX BogaxX. ECTh Takke ¢poTo-
OMOHTHI JIMIIAHUKOB.

st MpaKTUYECKUX 3aHATUM TMPENNOYTUTEIbHBI HEKPYITHBIE Tpe-
CHOBOJHbBIE (pOpPMBI, 0OpasylolMe IJIOTHbiE OOpacTaHUSI Ha MOABOXA-
HBIX TIpeaIMeTax B 6oJiee WIM MeHee MpoToYHOI Boae. Yaiue Bcero ato
C. glomerdta (L.) Kiitz. [IpuHeceHHas B 1aGopaTOpUIO BOZOPOCIb Ha
CJeOyIOlMe CYTKM B CTOSIUEH BOAE OOBIMHO MPOMYLMPYET 300CIHOPHI.

Ha 3aHsTHAX 3apUCOBBIBAIOT (hparMeHT TaJuioMa Kianogdophi. O6s-
3aTeJIbHO HAIO0 MOKa3aTh ero OOMJIbHOE BETBJIECHUE.

JIns neMOHCTpalM¥ MHOTOSIAEPHOCTY HEOOXOMMMO UMETh OKpALLEH-
HBI€ MTOCTOSIHHbIE TpenapaTthl. MOXHO PEKOMEHIOBATh GBICTPYIO MX
OKpacKy alleTKApMMHOM, He TpeOylollyio NMpeaBapUTEeNbHON (ukca-
MM ¥ JAIOLLYI0 OYEHb YETKYIO OKPAaCKy Siiep, UM OKPACKy Xejie3o0-
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Puc. 76. Cladophora:

A — YacTb HHUTH C 300CMOpPaHTMAMH (TeMHBle KIeTKH); b — 300CrmopaHruy;
B — mHorosnepHas kiuetka: I — nupeHouabl; 2 — sAapa; 3 — XJI0pOIUIacTh

reMaTOKCHWIMHOM C IOCIEAYIOIUM JOKpallliBaHUEM NMTUPEHOUIOB 031~
HOM. JlocTaTOYHO 3apMcoBaTh OAHY KieTKy (puc. 76, B), nzobpa3us
Siipa ¥ MUPEHOUIBI.

Pon pusoxnonmym (Rhizoclonium). OTnvyaetcs oT K1agodophl 0YeHb
cnabbIM BETBJIEHUEM, MHOIJA TAJLIOMBbI JaXe COBCEM He BETBATCH; Y
"OCHOBaHMS GbIBAIOT KOPOTKHE OXHOKJIETOYHBIE BHIPOCTBI — PU3OHBL.
KineTku mnMHHBIE, WWIMHAPUYECKUE, C HEMHOTOYMCIEHHBIMU SApa-
MU (0T 2 10 8 Ha KJIETKY). B oCTaIbHOM CTpOEHHE KIIETKM TO X€E, YTO U
y K1agogophl.

MecToo6GuTaHUS TaKHe Xe, KaK y Ki1agmodop. Hepenko pu3okioHu-
yYMBI MacCaMU pa3BOASTCS B aKBapMyMax C XapaMu.

Meroauka MOATOTOBKY MaTepuasia U 03HAKOMJIEHMs CXOMHA C METO-
JVKOH Mpenbixylero poaa. Ha npakTuyecKux 3aHSITUSIX JIy4lUe UMEThb XOTS
6b1 (PUKCHUPOBAHHYIO, HO XOPOLIYIO K1ano¢opy, YeM PU3OKIOHUYM.
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KNACC TPEHTENOJIMEBbIE (TRENTEPOH LIOPHY'CEAE)

OTOT HeOONBIIOK KJIACC 3aHMMAET JOBOJIBHO CIIOPHOE TMOJIOXKEHUE
B CHCTEME 3€JIEHBIX Bofopocineit. OpueHTalus XIyTHUKOB 31ech /s, HO
10 OCOOEHHOCTSIM KJIETOYHOI'O U SIEPHOrO AEJCHUS OH CXOHEH C Kilac-
com Charophyceae ¥ BBICUIMMM PaCTeHHUSIMHU. TaUIOM 1O CBOEH Mpu-
pOlie reTePOTPUXATBbHBINA, HO CHJIBHO pEeIyLIMPDOBaHHBINA.

HazeMtbie GOpMbI OOUTAIOT KaK 3MUGUTH Ha KOPE AEPEBbEB I
KaK TMOJYIMapa3uThl Ha JIMCThAX, a TAKXKE Ha KAMHSIX U JIPYTUX MpeaMe-
Tax BHe Boibl. HekoTopkie npeacraBuTenM — ¢GOTOOUOHTHI IMILIAHHU-
KOB.

Kiacc Bkimioyaer onMH nmopsnok Trentepohlidles ¢ oqHUM ceMeit-
CTBOM.

Pox Tpenrenomus (Trentepohlia). OcCOGEHHOCTH CTPOEHUS TPEHTE-
MOJIMM CJIEAYET paCCMAaTPUBATh B CBETE OCOOEHHOCTE MECTOOOUTAHUS
3TOM BOLOPOCIH: 3TO, MPEXIE BCero, adpodwibHasi BOIOPOCb, BCTPE-
yalolascs BHe BOAHOM cpenbl. OHa MOCeNsAeTCs Ha KOpe JEPEeBhEeB, HA
KaMHSIX U HEKOTOPBIX APYruxX npeaMerax. MI3BeCTHBI TaKXe BUIBI 3TOTO
poa, BXOASIIME B COCTAB JIUIHAIHUKOB.

TauioM TpeHTENONMUM IeTEPOTPUXATBLHOIO CTPOEHMSI, COCTOUT M3
CTEJIIONLIMXCS O CYOCTPaTy M OTXOHASILMX B POCTPAHCTBO HUTeH. Tlep-
BblE — KOPOTKME, Pa3BETBJIEHHBIE, JIETKO pa3jiaMblBalOlUECs, He-
pelKO pacnajalllnuecs Ha OTHeNbHble KIeTKH. KieTku 3Tux HuTei
OBIbHbIE WJIM MOYTHU LIAPOOOGPa3HbIe, OKPYKEHBI TOJICTHIMU, OOBIYHO
CJIOMCTBIMM CTEHKaMHU. Bocxomsiuue HUTH 06pa3oBaHbl 60Jiee BHITSHY-
THIMM, MHOTAA CJIErKa B3AYTHIMH, Yallle MOYTH HUIMHAPUYECKUMU
KJIETKaMH.

MHOrouMcIeHHbIe 3eJIEHbIE XJIOPOIUIACThI 663 MUPEHOUIOB UMEIOT
(opMy AMCKOB, MHOTA COETUHSIOIIMXCS B KOPOTKHUE Lenmoyku. OmHa-
KO OOBIYHO, OCOOEHHO B CyXO€ BpeMsl, OHM NMPAKTUYECKH HE BHIHHI,
TaK KaK MAaCKHMpYIOTCSI KapOTMHOUIAMHU, PAaCTBOPEHHBIMU B Macie,
KOTOpPOE CIIYXXUT 3[€Ch 3aMaCHBIM MPOMYKTOM. 3ejieHast OKpackKa XJIo-
POIUTaCTOB MOXET ObITh XOpOIIO BHAHA Y TPEHTEIONMI, BXOASILUUX B
COCTaB JIMINAiHMKOB, TaK KaK TaM BECh aCCUMHWJIAT MEPEXOIUT K IpU-
Oy, a 3araCHOM MPOAYKT He OTKJIagbiBaeTcs. B moXmIMBOe NMpoxiIagHoe
JIETO TAJJIOMbI TPEHTEMONUI Ha KOpe JepeBbeB HAUYMHAIOT 00jiee MH-
TEHCUBHO pa3BUBATbCSI, MAaCJI0 PAaCXOAYeTCs, TaK YTO XJIOPOILIACThI
YaCTUYHO JeMacKUpyloTcs. B nabopatopuu AJis1 BHISIBIECHUS XJI0pOIUIa-
CTOB MaTepHajl MOXHO BBbIIEpXaTh HEKOTOPOE BPEMS B TEMHOTE BO
BJIAXXHOM COCTOSIHMM (HO CO CBOGOAHBIM IOCTYIIOM BO3[yXa BO U30e-
XaHue 3arutecHeBeHUsT). Macjio Toraa o4eHb OLICTPO PACXOXYETCS, U B
KJIETKaxX OTYETIMBO CTAHOBATCS BMAHBI XJIOPOIUIACThI. Macio, nepe-
TOJIHAIOLLEE KIIETKY, MPEACTABIEHO MO0 B BUIE MEJIKUX KaIlelb, JIM00
KaK OlHAa WIM HEMHOIO KPYITHBIX Karelb.

Knerku omHosnepHble, HO apo 6e3 mokpacku He BUIHO. Ctpoe-
HME KJIETKM TPEHTEIMOJMU OY€Hb HAIIOMMHAET CTPOEHUE LIUCT MHOTUX
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BOIOPOCIEH, UYTO OOBSICHAETCS Cy-
1LIECTBOBAHMEM B BO3OYLUHOH Ccpe-
Iie, YaCTO IUIMTEeNIbHOE BPEMS B Cy-
XHMX YCJIOBUSIX, U CPABHUTENBHO KO-
POTKMMHU NEPUOAAMHU BEreTaluu
npu yBiaxHeHuu (puc. 77, A).

BeretaTuBHOE pa3MHOXEHUE
OCYULIECTBIISIETCSI OTHAEIbHBIMU y4a-
CTKaMH HUTEN WIM JaXe OTAEIbHbI-
MU KJIeTKaMH (O MPEeApPacIOIOXeH-
HOCTH paclpoCTEepPTOH YaCTH TaJLUIO-
Ma K ¢parMeHTallud TOBOPHUJIOCH
BBIIIIE), KOTOpPbIE BETPOM IEpPEHO-
CATCSI Ha HOBBIA CyOCTparT.

IIpu 6ecrionoM pa3sMHOXEHUU Ha
KOHIL[aX HUTeH BTOPUYHOTO (pacrmo-
JIOXEHHOr0 B IPOCTPaHCTBE) Tall-

Puc. 77. Trentepohlia: JioMa, Ha O0COOBIX CyOCTIOpaHIUab-

A — HuTh 1 KieTku, oTaenupuecs or  HPIX KIETKAX 00pa3y1oTcs OBaJIbHBIE

Hee; B — HUTb C NMycThbiM raMeTanrne 1JIM LUIADOBUIHBIE 300CIIOPAHTHU

(I); B — HHTb C 300CTOpaHTHsMH Ha (puc. 77, B). OHu 51€TKO OTHENAIOT-

KoHLUe (2) Csl M NEPEHOCSITCSI BETPOM Ha HO-

BBIil CYOCTpaT, Iie B IPUCYTCTBUH

KaneJbHO-XUIKON BOABI MPOPACTAIOT YETHIPEXXKTYTHKOBBIMHA 300CIIO-
paMu.

ITonoBoe pasaMHoOXeHMe BcTpeyaeTcs peako. [llapoBuaHbie WK 31-
JUNTHYECKHE FaMETAaHTMM OOpa3yloTCsl Ha CTENIOIIMXCS HUTSIX M HE
oTaensATcsa oT Hux (puc. 77, b). 'ameTbl omMHaKoBble (M30raMMmsi),
IBYXTyTHKOBbIe. IMEIOTCS JaHHBIE O CYLIECTBOBAHUM Y TPEHTEIONANMI
H30MOp(}HOI CMEHBI OKOJIEHU .

TpeHTenoaUMU NOCENIIOTCA Ha KOPe Pa3IMYHBIX 1epeBbeB (OCOOEH-
HO XOpOIIO BUIHBI Ha OEJIbIX yYacTKaX KOpbI CTapbix Oepe3), Ha KaM-
HSIX, 00pa3yst Ha HUX HaJeT KMPIUYHO-KPACHOTO WM XEJTOro 1[BETa,
a IMpH UIUTENbHOM BJIaXHOH MOroie — C 3€JeHOBaThbIM OTTEHKOM.

I mpakTUYECKMX 3aHATUI MaTepuaJl CHUMAIOT C JepeBa BMeCTe
C KYCOYKOM KOpbI ITPY MOMOILM HOXa WK cTaMecKu. HakaHyHe 3aHA-
THI1 KYCOYKH KODBI C TPEHTEIOJMEN JIydllle IIOMECTUTh BO BJIAXHYIO
KaMepy (KpUCTAJUIM3aTOp C YBJIAXHEHHOU (PUILTPOBAILHON Oymaroi
U T.1.). IIpy npurotoBieHuU npemnapara HajJeT COCKaONIMBAIOT CKaJlb-
IeJeM WM UIJION B KaILUTIO BOAbI, HAKPBIBAIOT MOKPOBHBIM CTEKJIIOM Y
paccMaTpUBAIOT MOA MUKPOCKOIOM. CKOOIUTD HY>XKHO OYEHb aKKypaT-
HO, YTOOBI B Mpenapar He Monajiv KyCOYKH MEepUIEPMBI KOpbI, KOTO-
phie MeLIAOT HabmoaeHUI0. Marepuan pacCMaTpUBalOT NPH ABYX I0-
JIOXEHMSIX quadparMbl — MOJTHOCTBHIO OTKPBITON U MOJTHOCTBHIO 3aKPhI-
Toi. B mepBoM Cilyyae BBISIBISIETCSI UCTUHHBIN LIBET KAPOTHHOUIOB U
XJIOPOTIACThl BUIOHBI KaK TEMHbie MATHBHIKU. [Ipy 3ToM 06osnouka
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BBIDJISLAMT KaK aMOpghHbIH GleIHbIH Opeos BOKPYT KIeTOK. Bo BTOopoMm
cJIyyae CONEpPXUMOE KJIETKM BHIIJISLIMT KaK IOYTU TOMOTEHHOE TeM-
HO€ TISITHO, 3aTO 3aMETHA CJIOMCTOCTh CTE€HKH. IIpH mpUroTOBNIEHUHU
rpernapara TAUIOMbI YaCTO pacmagaloTcs Ha OTHeNbHbIE KIeTKU. Heob-
XOAMMO HAWTH U 3apUCOBATh IPYIIY COEAUHEHHBIX MEXIY CO00H Kile-
TOK, YTOOBI HE CIOXWIOCH BIEYATIEHUE, YTO TPEHTEMONUS — ONHO-
KJIETOYHAsI BOAOPOCIb.

KNACC XAPOBbIE (CHAROPHYCEAE)

XapoBble — HauboJee MPOrpecCUBHAsT BETBb 3€JIEHBIX BOTOPOCIIEIA.
HeTtanu sIepHOro ¥ KJIETOYHOro AeJIEHUI y HUX CXOXHBI C TAKOBBIMH
BBICIIMX PACTEHMH, C KOTOPBIMM OHY HECOMHEHHO SIBJISIOTCSI COPOIM-
yaMU. K XapoBBIM OTHOCSTCS OXHOKJIETOYHBIE, HUTYAThIE UM OYEHb
CJIOXHO YCTPOEHHbIE reTepoTpUXaibHbIe GOpMBI. ECTh U Apyrue THIBI
CTPOEHHS TA/UIOMA.

BeretaTBHOE pa3sMHOXEHHE MPOUCXOAMUT AEJIEHHEM OTHOKJIETOY-
HBbIX (pOpM IOMoNiaM, pparMeHTallMe HUTEN WIM C TIOMOLIBIO CIIELM-
TbHBIX BHIBOAKOBBIX Mo4YeK. I10J10B0ii nponecc — ooraMusi Wik KOHBIO-
rauus, T.€. CIUsAHMEe aMeOOMAHBIX IPOTOILIACTOB OOBIYHBIX BEr€TaTUB-
HBIX KJIETOK.

ITouTH UCKITIOYMTENIBHO MPECHOBOAHBIE (DOPMEI, HEKOTOPBIE BCTpeE-
YalOTCS B CWIBHO ONPECHEHHBIX y4acTKax Mopeil. MoryT oouTaTh M BHE
BOIbI, HO TOrZIa OOBIYHBI B 30HE ITOCTOSIHHOIO MOMaIaHUs BOISHBIX
OpBI3T.

HeckonbKo 0COOHAKOM CTOST Mopsinku 3urHeMoBble (Zygnematales)
u JecmunueBnie (Desmididles), mo cux mop 4yaiie oObeAMHSIEMbIE B
oTnenbHbl Knacc Konwioratel, wiu CuersHku (Zygophyceae, win
Conjugatophyceae). OHM OTIMYAIOTCS TTOJTHBIM OTCYTCTBHEM XIYTUKO-
BBIX CTaUif ¥ TIOJIOBBIM IMPOLIECCOM — KOHBlorauueit. IIpu nmpopacra-
HMH 3UTOTHI POUCXOAUT MEIHO3, TAK YTO 3TH BOTOPOCIN — TFalJIOHThI.
Becnonoro pasMHOXeHHS Yy HUX HET, 3aTO LIIMPOKO PAaCIpOCTPaHEHO
BEreTaTUBHOE Pa3sMHOXEHME ITyTeM JIeIEHUS KJIETOK ITOIT0JIaM HJIM pac-
rnajga HUTeu.

Mopsaok 3urHiemoBble (Zygnematales)

IIpencraBuTe U MOpPSAKA OTHOKJIETOYHbBIE WIH HUTYAThIE HEBETBS-
1muecs, o6bYHO cBoGomHomnapaloiuue ¢opMbl. CTeHKa lesbHas),
CIUIOLIHAs, 6e3 rmop. XJoporutacT caMoit pa3Hoii ¢opMel. ITpu npopa-
CTaHWU 3UTOTHI U3 Hee Pa3BMBAIOTCH 4 MPOPOCTKa (Y OMHOKJIETOUHBIX
¢opM) wiu Bcero oaMH MPOpoCTOK (Y HUTYATHIX (HOpM).

Poxn comporupa (Spirogyra). Xnoporutact (B 4Mclie OMHOTO WIM He-
CKOJILKMX Ha KJIETKY) MPEACTaBIseT COOOi Y3KYIO IUIOCKYIO JIEHTY C
HEPOBHBIMU KpasiMU, PacIONiaraloluylocss B BUIE CIMpaliv B nepude-
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pUYECKO yacTH KIeTKU (puc. 78). Y MHOTMX BUIOB OTYETJIMBO 3aMETEH
rpe6GeHb XJI0pOIUIacTa KaK TEMHO-3eJIEHasl TOHKas 1MOJIOCKAa, MPOXOAsi -
10ast BAOJb JIEHTH XJIOPOIUIACTa C €€ BHYTPEHHEM cTopoHHl. I1o cpen-
He#l JIMHUK XJI0pOIUIacTa WIM IO €ro rpebHIo Ha Oosee WM MEHee
PaBHOM PAcCTOSTHUM APYT OT ApYra pacroyioXeHbl XOPOLUO 3aMETHbIe
MUPEHOUMLI, OKPYXEHHbIE KpaxMaJibHOM cdepoii. 3epHa KpaxMaia
MOTYT OTKJIabIBaThCSI M B TOJILLE XJIOPOILUIACTA U MPU 3TOM HEPEAKO
TaK 3aGMBAIOT KJIETKY, YTO CTPOEHHE XJIOPOIIacTa CTAHOBUTCS Hepas-
JIMYUMBIM.

ITosocTh KJIETKU 3arojIHEHa GOJIbIION BaKyoJblo, TO3TOMY LIUTO-
IUTa3Ma pacrioyiaraeTcsi TOHKUM CJIOEM ITOJ CTEHKOH. B LeHTpe KieTKu
HaXOAMTCS MOJABELIEHHOE Ha LMTOIUIA3MaTUYECKUX TSKAX U 3aKIIo-
YeHHOe B LIMTOIUIa3MaTMYECKUH MEIIOYEK OONbIIOE SAPO C OXHUM
WIU OBYMS SAPBILIKAaMU, OOBIYHO BHUAMMOE MEXAYy BUTKaMU XJIOpPO-
IUTAcTOB. Y pa3HbIX BUIOB CIIMPOTUP SAPO UMEET pa3HyIo opMy, yaiie
BCETO LIAPOBUAHYIO WIY JIMH30BUAHYIO, OPUEHTUPOBAHHYIO B MOCTE-
JIHEM cJiyJae NepreHAUKYISIPHO K JUIMHHOM OCH KJIETKH. Y HEKOTOPBIX
BHIOB B KJIETOYHOM COKE OTKJIAAbIBAIOTCSI KPUCTAJUIMKH TUIICA, XOPO-
III0 3aMETHBIE B BULIE KPECTOOOPA3HO PaCIOIOXEHHBIX Uronoyek. CHa-
PYXH HUTU OHEThI CIM3UCTHIM YEXJIOM.

KoHplorauus (JieCcTHUYHas WM 60KOBasi) y CIMPOTMpPhl aHU30raM-
Hasl: TIPOTOILUIACT U3 OJHOM KJIETKHU Yepe3 MOCTUK (KOMYJISILIMOHHbIN
KaHaJ) MepPexXoAMT B APYIYIO0 KJIETKY, Iie U (OpMUpYETCS 3UroTa.

Coyporuphl IMPOKO PacpOCTPAHEHBI B CTOSTYMX U MEMIEHHO Te-
KYLIMX BOJaX: B 3aBOJAX M CTapMlax peK, B npyaax, 00JoTax, a Takxke
B 6oJiee MEJIKMX BOJIOEMaX, TAKHX KaK KaHaBhI Y JIyXXU, HEPEIKO 00pa-
3ysl OOJIbIIME MACChl «TUHBI» SIPKO-3€JIEHOIO 1[BETA.

J1s pakKTUYEeCKUX 3aHSATHIT HEOOXOAMMO UMETh XHBOK MaTepyan —
CBeXeCcoOpaHHbI UJIM XOPOLIO pacTyIIMi B KyJIbType. B moaxomsimmx
YCJIOBHSIX TEMITEPATYPhl M OCBEILEHMSI HEKOTOPbIE BUIbI CTUPOTUP MOTYT
MpOAEepXaThCs B BOAE M3 BOJOEMA, LI ObUIM B3ATHI, HEHENIO-IBE B
6oJsiee WIM MEHee YIOBJIETBOPUTENILHOM COCTOSTHUM. Herutoxue pesyib-
TaThl JAeT KyJIbTUBUPOBAaHUE BOAOPOCIM B BOTHOM BBITSIXKKE M3 IOY-
BbI, Yepe3 KOTOPYIO PEKOMEHIYETCs IMPOMYCTUTh HEKOTOPOE KOJIUYe-
ctBo CO,. MeToauka KyJbTMBMPOBAHUS CIIMPOTMpP Ha NMUTATEIbHBIX
pacTBOpax AOBOJILHO CJIOXHA, TaK KAaK Y pasHbIX BUIOB HEOXMHAKOBA
MOTPEGHOCTh B a30Te, KAJIbLIUU U Xejese.

Ha 3aHsiTiiy cnimporupa Jo/pKHa ObITh paCCMOTpPEHA B IBYX BapUaHTAX:

1. ®parMeHT BereTaTUBHOM HUTH. 2KenaTeNieH CBEXUit MaTepual.

2. Pa3Hble cTaquM KOHBIOralMU. 2KenaTeabHbl FOTOBbIE MpEenapaThl.

Marepuan i pacCCMOTPEHUS BereTaTUBHON HUTU JOJIXEH ObITh B
XOpOLLUEM COCTOSIHMU: CIIMPOTMpPhbl C MOCEPEBLIMM XJIOPOIUIACTOM U
OOMJIBHBIM OTJIOXEHMEM Kpaxmaiia (UTO OOBIYHO ObIBaeT pe3ybTaTOM
HEIOCTaTKa XeJe3a U MOMIIEeNIaYMBaHUS CPEbl) LI U3YYEHUST KIIeT-
KM He roasTcs. He moaxomar v BUABI, y KOTOPBIX HUTU KPYIHBIE, C
KOPOTKMMHU KJIETKAMU ¥ MHOTOYHUCJIEHHBIMH XJIOPOIUIaCTaMH (Hampu-
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Mmep, S. crdssa Kiitz.). Bunpl, npeactaBneHHbie TOHKUMU HUTSMU C
OJTHOM JIEHTOM XJIOPOIUIACTA, HEXENATENbHBI, TaK KaK Y HUX SIPO OObIY-
HO 3aKpHITO XJIOPOIUIACTOM M HE BHUAHO 6e3 okpacku. Jlyyiue Bcero
MMETb BUIBI C KJIETKAMM CpeIHUX pa3mepoB (40— 70 Mkm) u 3 —4-Ms
XJIOPOIUIaCTaMM, BUTKM KOTOPBIX HE TECHO CKPYYEHBI M MO3BOJSIOT
BUAETD SOPO.

PaccMaTpuBas XUBOM MaTepuas IpU MaJioOM YBETUYEHUU, MOXHO
BUIETh, YTO HUTH CIIMPOTUPHI COCTOST M3 [UIMHHBIX LMJIMHAPUYE-
CKHUX, MHOTAA HECKOJIBKO paCIIMPEHHBIX MTOCEPEANHE KIETOK, PacIo-
JIOXEHHBIX B OIMH DS, C XOPOILIO 3aMETHOI TOBOJILHO TOJICTON CTEH-
Koit. CIM3UCTBIN Y€X0J OOBIYHO HE BHIEH, TaK KakK IMOKa3aTesb Ipe-
JIOMJIEHUS CJIM3U MOYTH paBEH MOKa3aTeNio NpejoMieHus Boabl. Cpe-
IY HUTEH CIUPOTUpPHI B Mperapare HEOGXOAMMO BhIOPAaTh HEMOBPEX-
JEHHYIO, C TpaBWIbHBIM PACIOJIOXEHHEM XJIOPOILIACTOB B KJIETKaXx.
JanbHeiilee HaGMIOAEHUE BEAETCS IPU GOJILIIOM YBENTUYEHUU. 3apu-
COBBIBAIOT, KaK M OOBIYHO MPU U3YYEHUH HUTYATBIX HOpM, pparMeHT
HUMTH. JIOCTaTOYHO 3apUCOBATh ONHY KJIETKY ITOJIHOCTHIO U HEOONIbLIKE
¢parMeHTH IPUMBIKAIOLIMX K Hel KieToK. Heo6xogumMo nmokasaTthb Ao-
BOJIbHO TOJICTYIO CTEHKY, XJIOPOILIACThI, MUPEHOMIABI U SIpPO.

JIns u3ydeHUs mpoliecca KOHbIOrallMy B 1JaOOpaTopuM HEOOXOmu-
MO MMETD 3apaHee COOpaHHBIN U (UKCUPOBAHHBII MaTepUall, TaK KaK
B MpUpOIE JaNeKO HE BCeraa yoaeTcss HalTH CIIUPOTUpPBI C pa3HbIMU
cTagusIMu GopMUpPOBaHUs 3UroT. 2KesareibHO 3arOTOBUTh COOTBETCTBY-
IOLLME TMOCTOSIHHBIE mpernapaThl. Matepuan AOJKEH ObITh COOpaH B
TaKOM COCTOSTHMM, KOIa B HEM OOWJIBHO IMpEACTaBJICHBI pa3IMYHbIE
CTamuM KOHBbIorauuu. OUKCUpOBaTh €r0 peKOMEHIYETCSI B XpPOMOBO-
YKCYCHOI CMeCH C MOCJIEAYIOLIUM IPOMBIBAHHEM B CTOSYEN BOIE U
OCTOPOXHBIM MPOBEIEHUEM Yepe3 LKAy ciupToB oT 20° (Yepe3 Kax-
apie 5—10°) mo 75—80°-ro cnupra, B KOTOPOM MOXHO XpaHUTh Ma-
tepyait. [Ipy MOAroToOBKE MaTepHaia K 3aHATHSM CleoyeT u3beratb He-
MOCPEINCTBEHHOTO MEPEHECEHUST €r0 U3 KPETNKOro CIMpTa B BOLY, JIy4-
1le TIPOBECTH €ro Yepe3 CIUpThl KpernocTeio 50, 40, 30°, mocne yero
MOMECTHUTD B Boxy. OOGBIYHbII CrIOC006 dhUKcannu GopMaTMHOM IIpUMe-
HSATb HE CJEeyeT, TaK KaK OH OYeHb Ipy6o JeopMHUpYyeT MPOTOILIACT
KOHBIOTMPYIOLIUX KIETOK. Bomopociau, comepxaliye TOJbKO 3UrOThI,
MOXHO (PMKCUpOBaTh U GOPMAJIMHOM, HO TaKO MaTepuai Ui 3aHA-
TUI HexesaTeNeH, MOCKONbKY HEOOXOMUMO 3HAKOMUTLCS C Pa3HbIMU
3TanaMu KOHblorauuu. IIpy U3roTOBIEHMH MOCTOSTHHOrO Ipenapara
Jiyyllle M30eraTh packiaablBaHUs HUTEH MpernapoBaIbHBIMU UIJIAMMU,
TaK KakK MpyY rpyooM pacTaCKMBaHMU HUTEM UIJIaMU Hapyluaercst pop-
Ma KJIETOK.

B ynayHO coOpaHHOM MaTepuajie OOBIYHO HAOMIONAIOTCSI BaXXHEN -
IlI1e CTAAUM JIECCTHUYHOM KOHBIOTallMM, IO KOTOPBIM MOXHO MOJYYUTh
SICHOE TIpeICTaBIEHHe O IMHAMUKE 3TOro mnpoiecca (cM. puc. 78, b).

1. JIBe HUTH, KIIETKU KOTOPBIX €11I€ COXPAHAIOT HOPMaIbHOE CTPOE-
HUE NMPOTOIUIACTOB, CPACTAIOTCs APYT C APYroM IIPY TIOMOLUY KOMYJIsi-

4 Bapcyxosa 97



LIMOHHBIX OTPOCTKOB, 00pa3yio-
LIMXCSI KaK OOKOBBIE BBIPOCTHI Y
PacroNOXeHHbBIX APYT IPOTUB Ipy-
ra KJIETOK.

2. IIpoucxomouT MOCTENEHHOe
CXaTHe MPOTOIUIACTa B ONHY KPYII-
HYIO LIAPOBUIHYIO KaIUIlO, Kak
npu rutaamonuse. Ilpu atoM crue-
IyeT oOpaTuTh BHMMAaHUE Ha TO,
YTO JAHHBIM MPOLIECC BCerga Ha-
YYHAETCs paHbllie ¥ UIET UHTEH-
CHBHEE B KJIETKAX, OTIAIOLIHX CBOE
CONEPXHUMOE, YEM B BOCTIPMHUMA-
IOLIMX. XJIOPOIUTIACTHI B 3TUX KJIET-
KaX CTAaHOBSATCS HEpa3IUYMMBIMHU,
CJIMBAsICh B OOIIYIO MaccCy.

3. Ilpu nepernon3aHuy mpoTo-
Iiacta 4epe3 KOMyJISIMOHHBIM
(KOHBIOTrallMOHHBIH) KaHaJI B BOC-
MPUHUMAIOILYIO KJIETKY CJEAYET OTMETUTb, YTO B CXKAaBIIEMCSI COOEP-
>KMMOM TOCJEIHEH e1le 3aMETHBI OTAENbHBIE JIEHTHI XJIOPOIUIACTOB (CM.
puc. 78, b).

4. CnuBasiCh, MPOTOIUTIACTHI 06Pa3ylOT 3UTOTY, B KOTOPO# MUCYE3a10T
Y XJIOpOIUIACTbl BOCIIPMHUMAIOIIEN KIETKU. 3peyible 3UTrOThl UMEIOT
LIAPOBUAHYIO WIH JUTMIICOMIHYI0 (popMy. OHU 3aroIHEHBI MAcJIOM M
reMaTOXPOMOM M OKpallieHbl B OYpbIil WIM OypOBaTO-XEJThIH LIBET.

IIpouecc mepemon3aHusi, MISLIUKCA HECKOJBKO MHUHYT, MHOIIA
yHoaeTCs HabnoAaTh U Ha XHUBOM Marepuasie. DTO, KOHEYHO, OYEHb
XeNnaTeJbHO, HO PaCCUUTHIBATh Ha TAKYIO yAauy HE IPUXOIUTCS.

Pon 3urHema (Zygnéma) pe3ko BBIIENSIETCS CTPOEHMEM XJIOPOILIa-
CTOB, UMEIOLMX 3Be31000pa3HyIo (GOpMY U OAMH KPYIHbIN MUPEHONI
B LIEHTpe Kaxnoro (puc. 79). XJIoporjiacThl COeAUHEHBI LIMTOILIa3Ma-
TUYECKUM MOCTMKOM, B KOTOPOM 3aKJIIOYEHO SCHO Pa3NUYUMOE SApO
C SApBLIIIKOM. HUTH 3UrHeM OGBIMHO TOHBILIE, YEM Y CITUPOTHUP, a KJIET-
K{ OTHOCHUTENILHO KOpOYe, T.€. JJIMHA UX OOBIYHO He GoJiee YeM B 2
pa3a npeBbilnaeT auaMeTp. OHM OAETHI ellle 60Jiee MOIIHO Pa3BUTHIM
CJIM3UCTBIM YEXJIOM, KOTOPbIi XOpOLIO BUIEH 0€3 CrielMabHO# 06pa-
60TKH. B oTaiMuMe oT CMporup 3UroThl y 3UMrHeM MOTYT 06pa30BhIBaTh-
CsSl ¥ HENOCPEACTBEHHO B KOHBIOTAlIMOHHOM KaHajie, TaK 4TO HOJS
y4YacTHsl KJIETOK-TIApTHEPOB OAMHAKOBA (M30raMHasi KOHBIOTaLMs).

MecTooOUTaHUS y 3UTHEM TE Xe€, UTO U Y CIIMPOTHUp.

Ha 3aHsATHM pacCMaTpUBAaIOT U 3apUCOBLIBAIOT (PparMeHT HUTH (HO-
CTaTOYHO OJHOW KJIETKHU IMOJHOCTHIO U MPUIETAIOIIUX YACTER cocel-
HMX KJ1eTOK). I[Ipy GONBIIOM yBETHYEHUN 3apHCOBBIBAIOT XJIOPOILIACTH
C MUPEHOUAAMHM U SIPO C SOPBHILUKOM. ECM KIeTKH 3a6UThI Kpaxma-
JIOM, TO 3TH ACTaIU CTPOEHMS COBEPLIEHHO HEPA3NUYMMBI. B KiteTkax

Puc. 78. Spirogyra:
A — cTpoeHue KIeTKH; b — KOHblorauus
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Puc. 79. Zygnema. CrpoeHue KIeTKH

3UTHEMBI OOBIYHO OTYETIIMBO Jaxe 6e3 CrielMaabHOM
OKpacK{ BHIHBI MEJIKME KalleJbKU AYOUJIbHBIX Be-
uwiectB. Ecnu B Marepuajie 0KaXyTcsi KOHBIOTMPYIO-
1IMe HUTH, UX CJIEAYyeT 3apUCOBATh.

Pon myxommsa (Mougedtia) oTIUYaeTCa XJIOpPO-
TUTACTOM B BUJIE TUTACTUHKH, MPOXOASILEH BIOJIb KJIET-
KM, C IByMSI WM MHOTMMHU MUPEHOUIAMU, OKPYXKEH-
HBIMU cepaMu KpaxXMaJIbHBIX 3epeH. KieTku minH-
Hbie (JUIMHA MUX MOXET B HECKOJIbKO pa3 MpeBhIIaTh
nuMaMetp). Slapo nmomelaeTcs B IEHTPE M BUIHO B TeX
KJIETKaX, [€ XJIOPOIUIACT NOBEPHYT pe6poM. OHO UMe-
€T BUI GNECTAIIEH MOJYINH3bI, TECHO MPUMBIKAIO-
11Ie¥ CBOEI TUTOCKOI CTOPOHOI K XJIOpoIuiacty. B kie-
TOYHOM COK€, KaK U y 3UTHEM, OObIYHO 3aMETHBI MHO-
rOYMCJIEHHbIE MEJIKHUE KaIeJIbKH JyOWIbHBIX BE1LIECTB.

Kak U y 3urHeM, 3urotbl MOTYT 0Opa30BHIBAThLCS
B KOHBIOTAlIMOHHOM KaHajie.

MyxXouuy Hepenko B Macce pa3BUBAIOTCS B IpYy-
JaX ¥ KaHaBax, CIUIOLUb 3aTATMBast UX MOBEPXHOCTD B
BUJIE XEJITOBATO-3€JIEHOM TUHH. HekoTophie BUABI C
0COOEHHO KPYITHBIMHU TAJUIOMaMH NIPEINOYUTAIOT U3-
BECTKOBBIE BOIbI. B TOpdsiHbIX 60I0TAX, IO KaphepaM,
Ha MECTax BhIEMKH TOpda B OrPOMHBIX KOJIMYEeCTBaX
BCTPEYAIOTCS BUIBI C 60Jiee MEIKUMM TaJLIOMaMH.

IIpu MayioM yBeIMUYEHUH Ccpa3y 3aMETHO, YTO IUIaC-
TUHKH XJIOPOIUIACTOB HAXOMSATCS B Pa3HBIX MOJOXEHU-
sIX: B OTHUX OHM BUAHKI MO Bceii mmmpuHe (puc. 80, A),
Y TOTJA KJIETKM BBHIIJISIASIT CIUIOLID 3€JIEHBIMU, B IPY-
TUX XX€ OHM OOpallleHbl K HaOJoHaTenio peopoM, u
TOTAa BUOHBI KaK y3kue 3ejeHbie nonocku (puc. 80, ). Hepenxo B
OIHOW M TOI Xe KJIETKE OAHA IMOJIOBMHKA XJIOPOIUIacTa OOpallieHa K
HabniogaTenio pe6poM, a Apyras — LIMPOKOH CTOPOHOM.

XKenatenbHO 3apUCOBaTh HECKOJILKO KJIETOK C Pa3HBIM IOJIOXEHM-
€M XJIOpOoIUIacTa; M300pa3uTh NMUpeHOUAbl. ECnu eCTh KOHBIOTUPYIO-
LIMe HUTH, UX CJIedyeT 3apUCOBaTh.

OXHOKJIETOYHbIE 3UTHEMOBBIE U JIO CUX MOP OOBIYHO BBLUAEJSIOT B
CaMOCTOSTENbHBIN NMopsanoK Me3oteHueBbie (Mesotaenidles), oTinuya-
IOLIUIACS TaKKE TEM, YTO 3UT0Ta IMPOPACTAET YETHIPbMS ITPOPOCTKAMM.
BcTpeyaloTcs B pa3HbIX BOZOEMax, 4aCTO COBMECTHO C pacCMaTpUBae-
MBIMU HUXE HECMUAUEBBIMU.

Pon nerpuym (Nétrium) (puc. 81). HanGosee yacTo BCTpeyaroluiics
Bua pona — N. digitus (Ehr.) Itzigs. et Rothe — xpynHas Bogopocib
(o 400 MxMm B miuHy). KileTku ee BepeTeHOBMIHBIE, C LUMPOKO 3a-
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Puc. 80. Mougeotia:

A — TMIacTHHKA XJIOpOIUIacTa, NMOBEPHYTAs LIMPO- Puc. 81. Netrium digitus.
KOU CTOPOHOI1; 5 — XJI0pOIUIacT MOBEPHYT peGpoM CtpoeHue KIeTKU

KpyDJIeHHBIMU KOHUaMu. OG6oJyioyka rjaakas, HeCerMeHTUPOBaHHas,
6¢e3 nop. B 6ecLiBETHOM MONEpeYHOM LIMTOILIa3MaTUYECKOM MOCTHKE B
TUIOCKOCTH CUMMETPUM HaXOAMTCS KPYMHOE SIpO, HEPEIKO BUIUMOE
6e3 okpacku. 1o 06e CTOpOHBI OT HErO PACIONIaraeTcs Mo OAHOMY XJIO-
POILIACTy B BHIE OCEBOrO CTEPXKHS C PagUaIbHO PACXOASIIIMMUCS OT
HEero NMpOAOJBHBIMU IIACTUHKAMM C TOPOAYATHIMU KpasiMU U OTBEp-
HYTHIMH BIIPaBO U BJIEBO JIONACTAMU. B 0CEBOM CTEpXKHE KaXI0ro XJio-
porutacta MMEeTCsl OMH LEHTPAIbHBIN MaTOYKOBUAHBIN OONBLIONH M-
peHouI, 6e3 OKpaCKU HEBUIAUMBIA.

3apUCOBBIBAIOT BHELIHUI BUM, KaK U B Cllyyae NECMHIMUEBBIX (CM.
HUXe).

Mopspok Jecmuamesbie (Desmidiéles)

HdecMuayeBbie MPeICTaBASIOT KOKKOXUIHBIN TUIT OpraHU3aluu Tal-
JIOMa, OIHAKO Y HEKOTOPHIX BUAOB KJIETKM 3@ CUET TOr0, YTO AEJIATCS
U NIpM 3TOM HE PacXOASTCs, 0Opa3yloT MPOYHbIE HUTEBUIHbIE KOJIO-
HHMM, KOTOpblE HEKOTOPHIMM aBTOPaMH pacCMaTpPUBAIOTCS KaK HUTYa-
Thie opmbl. KiteTky caMoro pa3HooGpa3HOro BHELIHETO BUAA, YacTO
CJIOXHBIX OYEpTaHUi, HO BCerga COCTOSIIME U3 ABYX CUMMETPUYHBIX
MOJIOBUHOK (TMOJIYKJIETOK), ¥ GOJILUIMHCTBA C MEPETAXKKOM B IIOCKO-
cTi cuMMeTpuu. CTeHKa CI0MCTast, CO CIOXHO YCTPOEHHBIM MTOPOBLIM
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annapatoM. OHa rjaakKas WM OpHaMEHTMPOBaHHas LUMMUKAMU, Tpa-
HyJ1aMHu, 60pogaBOYKaMHM U T.II., BCErJa CErMEHTUPOBaHa, T.€. COCTO-
UT U3 IBYX UM OOJIbLIEro YMCia YacTei. ¥ MHOTUX TpeacTaBUTENEH
CTEHKH OKpalueHbl B KOPUYHEBBIN LBET U3-3a OTJIOXEHUS B HUX COJIEH
XeJe3a. XJI0pOoIIacToOB ABa WIM HECKOJIbKO, HO HUKOTIA OJUH U TOT
K€ XJIOPOIUIACT HE MPUHAIUIEXUT Cpa3y ABYM MONyKJeTKaM. Yaiue xjio-
pOIUIACTHI 3aHMMAIOT HEHTPaJIbHOE (OCEBOE) MONOXEHUE, HO MOTYT
OBITh Y TOCTEHHBIMM. B KaXX1O0M M3 HUX HaXOOUTCS OOUH WM HECKOJIb-
KO MUPEHOUIOB.

Ilpy BereTaTUBHOM pa3MHOXEHHUHM KJIETKa HEJUTCS ITOMOJIaM IO
rpaHULE ABYX IMOJYKIETOK, a IOTOM KaXIas U3 3TUX MOJYKJIETOK JO-
CTPaMBaeT HEJOCTAIOLLYIO MOJOBUHY.

ITonoBoii npouecc — KOHbIOTaUUs MEXIY IByMsI KJIeTKaMU. 3Urora
MpopacTaeT AByMs MPOPOCTKaMHU (3a uckmodeHueM pona Hyalothéca,
y BUIOB KOTOPOIO 3Ur0Ta MpopacTaeT OMHUM MPOPOCTKOM, KaK y HUT-
YaTbIX 3UTHEMOBBIX).

IIpencraBuTeny nopsinka — Xxeye3onobussie popmel. OHM npen-
NOYMUTAIOT BOAY C KMCJIOW peakuuen, OENHYyI0 KaJbLMEM, MOITOMY
HauboJiee pa3HOOOPAa3HO U OOWIBHO NMpeACTaBleHbl B TOPDSIHBIX 60-
JIOTax, 3a001aYMBAIOILMXCS 03€pax U OPYrUX BOAOEMax JUCTPOGHOro
tuna. OHY YAEpXKUBAIOTCS MEXIY JMCTOYKAMU MXa WJIM BO B3BELUECH-
HOM COCTOSIHMM, WIM NPUKPEIUIAACh K HUM ciu3bio. Hepeako B or-
POMHBIX KOJIMYECTBAX pa3BUBAIOTCS B HETJIYOOKMX JIyXKax B TOPDSHU-
Kax, 3apacTaloluMX BaxToit TpexiaucTHoit (Menydnthes trifolidta L.) u
JIPYruMU OOJIOTHBIMM PAacTEHUSIMHU, M TOTA BO B3SITOH OTTYAa BOIE Ha
JHE COCyla OTCTAMBAETCS CIM3UCTBIN XJIONBEBUIHBIN OYpHIA OCAIOK,
HEPEOKO COOEePKAllMl OYEHb MHOIO CaAMBIX pa3HbIX JeCMUANEBBIX. OCo-
OEHHO YacTO BCTPEYAIOTCS B TAKUX MPOOAX HUTEBUIAHBIE GOPMBI: BUIBI
ponos Desmidium, Hyalothéca vi T.11.

ITpu c6ope MaTepHana peKOMEHIYETCs, 3aXBaTUB OOJbLUOE KOJHU-
yecTBO Mxa (Sphdgnum, Hypnum wnu Fontindlis) co nHa 3aboiauyuBae-
MOTO BOIOEMa, KPEMKO OTXAaTh €ro Haj cocynoM. it NpUuroToBieHuUs
npenapara nureTkoi 6epyT Karuio 6ypoBaToro ocanka v cjierka pas-
MELIMBAIOT Ha MPEeIMETHOM CTeKJIe, YTOOBl OCBOOOIUTD KJIETKH BONO-
pociieit OT JeTpUTa M YacTUL rymyca. B ymauHbix npobax ynaercsi cpasy
Xe B OHOM I10J1€ 3peHUs OOHAPYXXUTh JOBOJILHO MHOI'O pa3HbIX MpPe-
CTaBUTEJICH MOpsiaKa.

ITIpoGsl BOABI, rie MPUCYTCTBOBAJ Obl MPAKTUYECKH TOJBKO OIUH
BUI AECMUIUEBBIX, BCTpeyaroTcs peako. ITo3ToMy Ha 3aHATHUSIX He-
MOHCTPHUPYIOT CMeCh. MaTepuan MOXET ObITh KaK XXUBBIM, TaK U (UK~
cupoBaHHbIM. C OJHOrO mpernapara 3apUMCcOBBIBAIOT CPa3y HECKOJIBKO
dbopm.

MeToauka 03HAaKOMJIEHUS C TECMMIUEBHIMU ONMHAKOBAsS: KJIETKU
3apUCOBBIBAIOT TaK, KaK OHU BUAHBIL. OOBIYHO OHM MOTYT pacriojia-
ratbCsi TOJbKO B OJHOM €IMHCTBEHHOM MO3ULIMU, TaK YTO BbIOOpA He
ObiBaeT. MHOrHA ynaercs yBuIeTh Kakyo-HUOYAb BOLOPOC/b C HEpaB-
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HBIMM NOJYKJIETKAaMU OCJIe HelaBHero aejieHus. Ee Toxe Haxo u3o6-
pa3uTh.

Huxe npuBomaTcs TolbKO HEKOTOPBIE OCOOEHHO pacHpOCTPaHEeH-
HbIE POJIbI.

Pox xnocrepuym ( Clostérium). DToT OOIIMPHBIA PO MPENCTaBISeT
Ccpeou NECMUAMEBBLIX UCKIIIOYEHHE B TOM IUIaHE, YTO KJIETKH €ro BU-
OB, OKPYIJIbIE B CEYEHUH, COBEPIIEHHO JIMIIEHBI MEPETSIKKU Moce-
penunHe (puc. 82). Kinetku ouenpb Kpynusie (10 0,7 MM B IUIMHY), TaK
YTO MOTYT GBITh JaXe Pa3IMYMMbI HEBOOPYXEHHBIM [JIa30M, B Pa3HOM
Mepe U30THYTble — OT UMeEIOIIUX (OpMyY ITOJIyMecsiiia 10 MOYTH Mpsi-
MBIX, HO ¥ TOTJa OfHA CTOPOHA XOTA Obl HEMHOro GoJjiee BBINYKJIas,
yem npyrasd. CTeHKa y OMHMX BUIOB [IaaKasi, y OPyrMX ¢ MPOdOJIbHbI-
MU LUTPUXaMU, GecLiBETHAs WIM KOPUYHEBASI XU COCTOMT U3 IBYX IO-
JIOBUHOK, CTHasSHHBIX B IUVIOCKOCTH CUMMETPHH. B cTeHKe nMeloTcs pac-
MOJIOXEHHBIE BAOJIb KJIETKH TTOPBI, 0COOEHHO KPYITHbIE Y KOHIIOB KJIET-
KU. Yepe3 HUX BbLIEAETCA CIM3b. B KaX0i MONMyKJIeTKe HaXOOUTCS 110
OIHOMY OCEBOMY XJIOPOIUTACTY, COCTOSILIIEMY U3 HECKOJIBKHX MPOIOJIb-
HbIX IUTACTHHOK, PaIMaJbHO PACXOMSIIHUXCSA OT OOIIEro CTEPXHA. DTU
IUTACTUHKHU BBINJIOAT KakK OoJiee TEMHBIE TIOJOCHI WM pebpa, Impoxo-
JlIMe BIOJbL OCH XJIOPOIUIACTA, HA IONEPEeYHOM Cpe3e XJIOPOILIACT
BBIDJISLIUT KaK 3Be3qyarast CTpyKTypa. [IMpeHOUIB! Wik pacIioNoXeHb!
B OIIUMH psi (€CTM OHU UMEIOTCS TOJTb-
KO B LIEHTPAJILHOM CTEpXHE), WK Oec-
MOPSIOYHO pa30pocaHbl (€CIM OHHM Ha-
XOMSITCS1 Y OCHOBAHUSI IUTaCTUHOK). Ce-
peOuHAa KJIETKU, He 3aHATasi XJIOpOIIl-
JlacTaMM, OeCLIBETHA M TNpEACTaBIseT
Cco6O# LMTOIUIa3MAaTUYECKHIT MOCTHK,
B KOTOPOM ITOMEIIAETCS KPYITHOE, Ya-
CTO XOpolIo BuauMoe siapo. Ha xoH-
LaX KJIETKA OOBIYHO SICHO BUIOHBI OK-
pyTJIble KOHEYHbIE BAKYOJIU C KPUCTAJI-
JIMKaMHU TUIIca (UX MOXET OBITh OT Ofi-
Horo 10 40), HaxomsAIIMMUCS B HeTIpe-
PHIBHOM OPOYHOBCKOM JBUXEHMHU.

Pox xocmapuym (Cosmdrium). Kiet-
Ka IUTIOCKasl, OObIYHO C IJIyGOKOM me-
PETSIKKOM, Hensuieil ee Ha JABE CUM-
METPUYHBIE MOJOBUHKM (puc. 83). KoH-
TYp KaXIOH MOJYKJIETKH MpenCcTaBis-
€T co0Ooi IMOJYOKPYXHOCTh WIM He-
CKOJIBKO yrioBaTbiii. IIIUmoB u Bhipe-
Puc. 82. Closterium moniliferum: ~ 30B Y TIONYKJIETOK HeT. CTEHKa MX WK
A — B KTeTKU cBoKy; B — cxe- [W12AKas, WM OPHAMEHTMPOBAHHAS

MaTMYecKuil momepeynbli paspes TPAHYJIaMH, Gyropkamu u T.4. B Hedt
KJIETKH €CTb INOPHI. Bbme][ﬂeMaﬂ CJIU3b 4acCToO
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Puc. 83. Cosmarium:

A, b — BUI KIETKM CBEPXY U C LUMPOKOM CTOPOHBI
COOTBETCTBEHHO; B — neneHue KIeTKU

Puc. 84. Staurastrum.
Bun xnetku cepxy (4) u cnepeau (B)

cioucTas. JInsa ee 00HApYXeHHUSI PEKOMEHAYETCA YIIOTPEGIATH TYILb HE
TOJILKO IUJISE XKMBOTO, HO M Uig (PUKCHPOBAHHOro MaTtepuaina. Xiopo-
IUTACTBl OOBIYHO LIEHTPaJIbHBIE, IO OXHOMY B KaXIO# KJIETKe, C He-
CKOJIbKMMMU TIPOAOJIbHBIMM IUTACTUHKAMM, KOTOpHIE BUIHBI KaK pebpa
WIM CKJIAAKHU, U OOBIYHO C OXHHUM OOJIbIIUM IIEHTPAIBHBIM ITUPEHOU -
oM (pexe ux nBa). SIapo, Kak ¥ y IpYrux JeCMUIUEBBIX, HAXOAUTCS B
MeCTe TIEPETSKKU (B «TIE€peleiKe»); B XUBOM COCTOSIHMH €0 OOBLIYHO
He BUIHO. Y MHOTHMX BHIOB B KJIETOYHOM COKE CONEpPXKATCSI KPUCTa-
JIMKU THIICA.

Pon craypactpym (Staurdstrum). Knerku oueHb pasHooOpa3Hoii ¢op-
MBI, CO CJIOXKHOM CTPYKTYPO, OOBIYHO IITyOOKO NepeTsaHyThie. CBEpXyY
OHH YaCTO MHOroyroJjibHble (puc. 84, A, 5). Y MHOrMX BUIOB YTJIHI [TO-
JIYKJIETOK 00pa3yloT BHIPOCTHI Pa3IMYHOro Xapakrepa. CTeHkKa y 60J1b-
UIMHCTBA BUAOB OPHAMEHTMPOBAHA IpaHyJaMM, LIUIIAMHU, 3yOUMKaAMU
U T. 1. XJIOpOIUIaCThl OOBIYHO LIEHTPAIbHEIE, TI0 OMHOMY B IOJIYKJIET-
Ke, C JIOMACTSAMM, 3aXONSLUMMHU B BHIPOCTHI MOJYKJIETOK, M OIHUM
nupeHounoM. Kpucrajuinl rumnca B KJIETKe He OT/IaraloTcs.

Poxn ayacrpym (Eudstrum). Knetkuy o0BIMHO YUIMHEHHBIE, C ITy6O0-
KOW mepeTskkoit (puc. 85). Bepxyllika KIETKH C ITTyOOKUM CpeIUHHBIM
BBIPE30M WIM HECKOJIbKO BOTHYTasl. [ToNykiIeTKH IUPOKUMHU U HETIIy-
GOKMMH BHIpE3aMM MOTYT ObIThb pa3fieJieHsl Ha C1ab0 BhIpaXXeHHBIE JIO-
nactu. CTeHKa y MHOTMX BUIOB IOKPHITA MPABWJILHO PACIIOIOXEHHbI-
MU OKPYTJILIMU BBIIMYKJIOCTAMHM (OyropkaMu), OOBIYHO OecClIBETHas,
agKasg wiv B 6oponaBoukax. MMerotcs mopbl, 0COGEHHO Ha Y3KHX
BEpXYLLUKaX KJIETOK. XJIOPOIUIACThl LIEHTPaJIbHbIE, IO OMHOMY B IOJY-
KJIETKE, C ONHUM WIM HECKOJNbKUMHU NMUpeHOUIAMH. S Opo HaAXOTUTCS
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Puc. 85. Euastrum. Puc. 86. Micrasterias.
Bun KJIeTKM C IIMPOKOi CTOPOHBI BUI KIETKM C LIMPOKOH CTOPOHBI

B Iepellieiike, HO 6e3 OKpacKu HeBUIMMO. Hepenko BCcTpeyaloTcs Kpu-
CTUUIMKH THIICa.

Pox mukpacrepuac (Micrastérias). Knetka 6onee UM MeHee ILJIOC-
Kad, C ryooKoii nepeTsxkoit (puc. 86). Kaxmas monykierka pasnene-
Ha Ha OJHY WIN HECKOJIbKO CUMMETPUYHBIX OOKOBBIX JIONIACTEN U OIHY
cpenHIolo, 60Jiee TOJICTYIO JIONACTh. MeXny JIOMACTAMU UMEIOTCS I1y-
OOKMe y3KHE BBIPE3bI, @ CAMH JIOMACTH OOBIYHO €lll¢ PacCEYEHBI IO
kpasM. CTeHKa rnaaKas, y HEKOTOPhIX MYHKTUPOBaHHas, IPaHyJIUPO-
BaHHasl, MHOrIA C UIMMMKAaMU. XJIOPOIUIACTHI 10 OAHOMY B KaXnIoii
MOJIYKJIETKE, OOBIYHO [JIACTUHYATBIE, OCEBBIE, CO MHOIMMH THPEHO-
uaamu. SAnpo B nepelueiike ¥ 0OBIMHO 6€3 MOKPacKu HEBUAMMO. B Bep-
XyLKE KaXI0M CpelHeit JIOMacT HepeaKO MOXHO BUIETh KPUCTAUIbI
rurica.

Yacrasg owmimbka — HM300paxeHHe MHUKpacTepraca HECUMMETPUY-
HbIM. Hafo moMHUTB, YTO KaXnasi YETBEPTh KJIETKH (€CIM HE CYUTATh
KJIETKH TOCJIe HEJABHEro NeJIeHUs) CTPOro MAEHTUYHA TPEM OCTAJlb-
HBIM.

Pon necmupuym (Desmidium). KieTku, UMeloLMe CBEPXY TpeX- WIH
YeThIPEXYroJibHble OYepTaHMS, MPU JEeIEHUU HE PacXOIsATCs, TaK 4TO
BO3HUKAIOT JJIMHHbIE, HHOrIA JOBOJILHO MpoYHbie HUTH. Ilpu nene-
HUM KaXJasi BHOBb 00pa3ylollascs MojyKJIeTKa OKa3bIBaeTCs MOBEP-
HYTOH K MAaTEPUHCKON Ha HECKOJILKO IPafiycoOB — BCS HUTh CTAHOBUT-
¢ ckpyyeHHo#i. Haunbonee yacto Bctpevaetrcs: Bum D. swdrtzii Ag., Y
KOTOPOTO KJIETKH UMEIOT CBEPXY TPEYTOJIbHYIO (POpMy, a BCSI HUTD MPHU3-
Mmartuyeckast. [Ipy paccMaTpMBaHMM HUTH TIPU MAJIOM YBEJIMUEHUH PE3KO
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Puc. 87. Desmidium swartzii: Puc. 88. Desmidium cylindricum:
A — uuTh; 5 — BUA KJIETKU C TOpLa A — uuTh; 5 — BUI KJIETKU C TOpLA

BbIIEJISIETCS TEMHO-3€JIeHasl MoJIoca, MPOXOoIsillias B BUIE CIUPAIHN C
OuYe€Hb OOJILLLIMM ILIArOM BIOJb Beeit HUTH (puc. 87, A, b). Ipyroii yacto
BCTpeyaloluiicsi Bua (HepeaKo COBMECTHO C NepBbIM) D. cylindricum
Grev. UMeET KJIETKM DJUTMIITUYECKOM (OPMEI (CBEPXY), TOTOMY Y HETO
CKPYYEHHOCTbh HUTH TPOSIBIISIETCS B YepelOBaHUHU YYaCTKOB TO ¢ 6O-
Jiee IMPOKUMHU, TO ¢ Gosee y3kumu kietkamu (puc. 88, A, 5). Hutu
OIETHI, KaK MpPaBWIO, MOLIHBIM CIU3UCTBIM YEXJIOM.

Mopsaok Xaposbie (Charales)

K nopsinky oTHocsiTCSl Haubosee BHICOKOOPraHM30BaHHBIE 3€JIEHbIE
BOZOPOCIH (a MO HEKOTOPBIM MapaMeTpaM M HauboJjiee BbICOKOOpra-

105



HHU30BaHHBIE BOTOPOCIHU BOOOLUE),
XapaKTepU3YIOUIMECS CJIOXKHO I10-
CTPOEHHBIM TAJUIOMOM (YCJIOXHEH~
HBIif BAPMAHT reTePOTPUXATIBHOTO
TUIIA) U MHOTOKJIETOYHBIMUA MO-
JIOBBIMM OpraHamu. IIpsimocTosi-
yue TauioMbl Chardles yeTko nud-
¢epeHUIUPOBAHBI: UMEIOTCS HEO-
rpaHMYEHHO HapacTalollUe OCH
(«cTebau») U OCH OrpaHUYEHHOIrO
pocra («wiMcThs»). PocT Bepxyliey-
Hblil. U «cTeOMM», U «WIMCThS» Ha
KOHIIE MMEIOT BEPXYLIEYHYIO KJIET-
Ky, KOTOpasi OTWIEHSIET OT cebs
KJIETKY-CerMeHT. Ta, B CBOIO oYe-
penb, NEJIUTCS Ha IBOSIKOBOTHYTYIO
Y JBOSIKOBBINTYKIYIO KieTku. Ilep-
\ \ 3 Basi U3 HUX BIIOCJIEACTBUHU JAETUTCS
A Ha HECKOJIbKO KJIETOK M IIpeBpa-
1aercs B y3en. Bropas neperopon-
KaMH He JEJIUTCS, HO CHIBHO BbI-
Puc. 89. Chara fragifera. O6nit BUL  1qrpypaeTcsa B IUTHHY ¥ TIpeBpalla-
TajuioMa erca B Mexaoyanue. Takum obpa-
30M, B OCSIX XapOBBIX ITOCTOSIHHO
YyepenyloTcsl y3ibl M Mexaoy3nus. OT nepudepuyecKux KIeTOK y3a
«CTEOJISA» OTHEJIAIOTCH BEPXYIIEUYHbIE KIETKH «JIUCThEB», PACIIONIOXEH-
HbIX GJ1aromapsi 3ToMy Bcerna MyToBkaMu (puc. 89). Y HEKOTOpBIX Ipea-
CTaBHUTEJIEH OT Y3JIOB OCeil MAYT elile KOpOBble HUTH, OIEBAIOLIME CHA-
PYXM KJIEeTKY MexXnoy3iust. Ot y310B «CTebeit» («mmasyx JIMCTbEB») MOTYT
OTXOIUTb OOKOBBIE BETBU HEOTPAHNYEHHOTO pocTa. TautoMbl IIpUKpern-
JIEHBI K CyOCTpary CenTUpPOBAaHHBIMM PU30MIAMHU, KOTOpBIE 0Opa3y-
IOTCSl M3 KJIETOK HMUXHHUX Y3JIOB INIABHOM OCH, HAXOASIIUXCH B CYO-
cTpate. Pusounapl, Kak ¥ Ha3eMHbIe OCH, 00JIaIaloT BEPXYILIEYHBIM PO-
CTOM, GeCLIBETHBI, UMEIOT KJIETOYHOE CTPOEHHE M He pa3lesieHbl Ha
Y3JIbl ¥ MEXIOY3JIHSL.

KieTku okpyXeHbl CTEHKOM, B HAPYXHBIX CJIOSX HHKPYCTUPOBaH-
HOM u3BecThio. LlUTOIUIa3Ma COMEPXUT MHOTOYUCIIEHHBIE XJIOPOILIa-
CTHI B BUJIE 3epeH 0e3 MMPEeHOUIOB.

BereTaTUBHOE pa3MHOXEHHUE OCYLUECTBISETCSI TTOCPENCTBOM CIie-
LUATBHBIX KJIYOEHbKOB Ha PU30MAAX UJIU 3B€30000pa3HBIX CKOIUIEHMI
KJIETOK Ha HUXXHUX CTEOJIEBBIX y3J1aX, KOTOpbIE JAIOT HAYaJIO HOBOMY
TajwuioMy. becronoe pa3aMHOXeHHE OTCYTCTBYET.

ITonoBoit mpouecc OOraMHbId, NMPUYEM IONOBbIE OpPraHbl MUMEIOT
O4YeHb coXHOoe ctpoeHue (puc. 90). OOroHUM U aHTEPUAUMU CUIAT HA
y3J1aX JIUCTBEB U XOPOILUO 3aMETHbI HEBOOPYXEHHBIM IJ1a30M. AHTEPU-
IUl UMeeT BUI LUApuKa, CHayaja 3eJIEHOro, a Mo Mepe CO3peBaHUs
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Puc. 90. Chara fragilis.

A — TIpOIOJbHBIIA pa3pe3 yepe3 BEPXYLUEYHYIO MMOYKY: ] — BepXylleyHas Kierka; 2 —

KJIETKa-CErMeHT; 3 — y3en; 4 — MeXIoysnue; 5 — «iucT»; b — cMbIKaHUe Jionacreit

KOpBI Ha MOJIOAOM CTe0JIEBOM MEXHOY3NUU; B — IMOJOBbIe OpPraHbl Ha «JIUCTe»: | —

OOrOHUI; 2 — aHTepuauit; 3 — «iucT»; I’ — MaHyOpUyM, MepBUYHAS U BTOPUYHBIE

FOJIOBKM CO CIIEPMATOTeHHBIMU HUTAMHU; J — y4acTOK CIIepMAaTOr€HHON HUTHU U CIep-
MaTO30MIbI

OpPaHXeBOIo WIHM KpacHOoro upeta. OOroHui CUIMT Ha KJIETKEe-HOXKE U
OKPYXeH 5 KOpOBHIMU HUTSAMMU, CIIMPATILHO 0OBMBAIOLIMMH ero. KoH-
YUKW KOPOBBIX HUTEI OTHENSIOTCS MEePEropoaKOi Ha BEpPIIMHE B BUAE
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TaK Ha3bIBaeMOif KOPOHKH, COCTOSILLEH U3 5 (PacrnojioXXEeHHbIX B OIMH
psn) unu 10 (pacnojioXeHHBIX B IBa psifia) KJeToK. B ooroHuu obpa-
3yeTcsl ONHA AMUEKIIETKA. AHTEpUIUN CUAUT Ha KOPOTKOH OJHOKJIe-
TOYHOM HOxke. CTeHKa ero COCTOUT U3 8 IUIOCKMX KJIETOK-LUMTKOB,
TUIOTHO CONPHUKACAIOLUUXCS CBOMMH ropoayaTeIMu KpasiMu. OT HeHTpa
KaXJOro IUMTKA BHYTPb aHTEPUAUS OTXOOUT UUJIMHIPUYECKAS KIIEeT-
Ka-«pyKosITKa» (manubrium), KOTopast 3aKaHYMBaeTCs OKPYIJIOii KJIET-
Koi-ronioBkoi. Ha kiieTKe-rosioBke cHasT 6 KJIeTOUeK MEHBLIEro pas-
Mepa. Kaxnas U3 HUX HaeT Havyayo 4 CriepMaTOreHHbIM HUTSM, COCTO-
suuM u3 200 — 300 xiietok. B Kaxmoit U3 3TUX KJIETOK obpasyercs 1o
ONHOMY IBYXXTYTUKOBOMY CIIEPMATO30MIY.

OrmnonoTBOpeHHas AHILIEKIETKA MPETePreBaeT COCTOSIHUE TTOKOSI
(npeBpauasics B oocrniopy). ITpopactaHue ee CoOnpoBoXnaeTcsi Meito-
3oM. Takum o6pasom, Chardles raruioHTBI.

Charales 06pa3yioT 3apoCiy Ha WIMNCTOM WIM IIECYAaHOM TPYHTE B
npynax, o3epax, TUXMX 3aBOIAX PEK U B MEJKHX MOPCKMX JIaryHax.
OHM NPeANOYMTAIOT BOJOEMEI C YUCTOM XECTKOI BOJOI, HACHIIIEH-
HOIM pacTBOPEHHBIMM COJIIMU KaJIbLIUS.

B npupone oHM BCTPEYAIOTCSI HEYACTO U MOTYT JIETKO BBITECHSIThCS
BBICIIMMM BOIHBIMHU PACTEHUAMHU, OCOGEHHO 3J10/eeii. B To Xe BpeMs,
OHH JOBOJILHO XOPOLLO PACTYT B JIabOpaTOPHBIX aKBapUyMax, TaK YTO
IUISL 3aHATUM HECJIOXHO MOMAEPXUBATh B KYJbTYpe XUBOH MaTepual.
Hnst 3TOro Ha OHO aKBapuyMa IIOMEINAIOT HEKOTOPOe KOJUYECTBO
MPOKAJIEHHOro IeCKa C HeOOJbLUOM MPHMECHIO 3€MJIM U HaJIUBAIOT
BOJOIPOBOIHYIO Boay. JloOaBisAOT Takxke HeEMHOro pacrsopa KHoma,
pasBegeHHoro B 100 — 200 pa3. B rpyHT BHICAXXHMBAIOT Y4aCTKU TaJUIOMA
Xaphl, CHaGXeHHbIE BEPXYIIeYHOM! MoyKoit. OHU JIETKO YKPEIUISIOTCS,
00pa3ys pusounbl. Tak KaK OpraHnl pa3MHOXEHHSI Ha TaJUIOME Xaphbl
BO3ZHMKAIOT JIMLLB BpEMsl OT BpeMEHM, HEKOTOpPOE KOJIMYECTBO MaTe-
puaia Bcerga cjieiyeT MMeTh B GUKCUpoBaHHOM Bune. OUKCUPYIOTCS
OOBIYHO TOJILKO PAaCTEHHUs C OpraHaMu pa3MHOXeHus. [l 3Toro tai-
JIOM pa3pe3aroT Ha HeOOJMbLUME YYaCTKHU, HECYLIUE 110 OMHOM MYTOBKE
«JIUCTbEB», U HUKCUPYIOT B 4%-M pacTBOpe opMaliMHa, ciierka moj-
KkpaienHoM CuSO,.

Pon xapa (Chdra). Pactenue npsimoctosiuee, BETBSIIIEECS, JOCTUTAET
B WiMHY 20—50 cM. «C1ebnu» ¥ «IMCThSI» Yalle BCEro MOKPBITHI «KO-
poii». OoroHuit 0OOBIYHO PacToJIOXeEH Hall aHTepuareM (cM. puc. 90, B).

Ha 3ansTiu npexmie Bcero Hago 3apyucoBaTh BHELIHUM BUI XXKMBOIO
pacTeHMsl, pacTyllIero B akBapuyMe. 3aTeM clieoyeT MepexoauTh K pac-
CMOTPEHHUIO JeTajleii CTPOCHUS OTHENIbHBIX YacTeil pacTeHUsI C OMO-
UIbI0 MUKPOCKOIIA.

PaccMaTpuBarh cTpoeHHE KOPHI JIyyllie Ha MEXIOY3JIMAX «JIUCTa»,
TaK KaK TaM KOpPa UMEET BUJ OJHOPSIIHBIX HUTEM, COCTOSILLIMX U3 Ye-
penyIolMXCcs IBOSIKOBBIITYKJIBIX M IBOSIKOBOTHYTHIX KJIeToK. Kopa, no-
KPBIBAIOLIAs MEXAOY3/1Ue «CcTebsi», UMeeT 6oJiee CIOXHOE CTPOeHHE
(cm. puc. 90, ). IIpu npUroToBIeHUH NpenapaTa «J1MCT» CHavyasa Kjia-
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ayT B Kammo 5%-it HCl (mo nmpekpauwieHus: BoieneHuss CO,), 4ToObI
COJIM KaJIbLiUsl, MUHKPYCTUPYIOLIME CTEHKHU, PACTBOPWIIUCH, a 3aTeEM
€ro MEPEeHOCST B KaIUIIO BOABI Ha NMPEAMETHOE CTEKJIO M pacCMaTpUBa-
10T MPY MAJIOM YBEJIMYEHUU MHUKPOCKOTIA.

CTpoeHHe OOrOHMSI U aHTEPUAMSI PaCCMATPUBAIOT, HE OTHENSA MX
OT Hecylllei BETOYKHU, B KaIUle BOIbI HA MPEOIMETHOM CTEKJIE TIpU Ma-
JIOM yBeNMYEeHUU MUKpocKomna. OgHako NpeJBapUTeIbHO YYacTOK Tall-
JIOMa C TOJIOBBIMM OpraHaMu KianyT B Karunio 5%-it HCl mia ynane-
HuA conei kanbuus. HeoGXoouMo XOpoLIo paCCMOTPETh KJIETKU KO-
POHKH, a TAKKE Pa3ryiieTh U OTOOPa3UTh Ha PUCYHKE KOCYIO UCUep-
YEeHHOCTh, COOTBETCTBYIOILYIO IPAaHULIAM MEXIY HMUTIMHU, OKpyXa-
IOLIIUMHY OOTOHUH.



MUKCOMULIETbI

MukcoMuueThl — cOOpHas rpyIima, 00beM KOTOPOi pa3HbIMH aB-
TOpaMHU NOHUMAETCS MO-pa3HOMY. PaHblile UX OTHOCWIH K rpubam u
0 CUX TIOp MHOrIa TPAAMLIHUOHHO COMMXKAIOT ¢ HUMHU. OTIMYAIOTCS
MUKCOMMULETHI TEM, YTO BEr€TATUBHOE TEJIO Y HUX aMeOOMIHOE: JTHO0
OJlHAa TMTaHTCKasl MHOrosiiepHas ame6a (IU1asMomuii), TM60 KOJIOHMS
aMe0, COXpaHSIOLIUX CBOIO MHANUBUIYAJbHOCTH (IICEBIOTIa3MOAMIA).
B 3TOM COCTOSIHUM OHM CIIOCOOHBI K aKTUBHOMY MEPEABHXEHUIO M
aKTMBHOMY 3axBaTy NMUINM (Hampumep, KIeTOK Oakrepuii), T.e. s
HMX XapaKTepeH roj030MHbIN TUIT nuTaHusA. Ha onpeneneHHoM 3Tane
CBOETO XXM3HEHHOTIO LIMKJIA OHM 00pa3yloT CIOpbI, YACTO B OYEHDb OOJTb-
LIUX KOJIMYECTBAX.

OTAEN HACTOALUME CNU3EBUKU '(MYXOMYCC')TA),
wnu TUN MYCETOZOA

HacTrosiume ciM3eBUKH, WIM HACTOSIIME MMUKCOMMULIETHI, — Opra-
HU3MBI, OCTAIOLIMECS TOJBIMM B T€YEHME BCEX CTAAMi pa3BUTHSA 3a
UCKJIIOUEHUEM CTanuu obpa3oBaHus crop. Mx BeretaTMBHOE TEJIO —
IU1a3MOIHMIM, pexe ICeBIOIIa3MOANIA.

Hacrosiuue cin3eBUKM 0OBIMHO OOMTAIOT HA IIOYBE U MEPTBOM Opra-
HUYECKOM CybCcTpaTe M ITUTAIOTCA IyTEM BHYTPEHHEro IepeBapuBa-
HUS PaCTBOPEHHBIX B BOJE BELIECTB M TBEPABIX YACTHI MULIMU (B TOM
yucie GakTepuii, 300CHOp rpubOB, OMHOKJIETOYHBIX BOXOPOCIE).

KNACC MUKCOIACTPOBBIE, unu COGCTBEHHO CMU3EBUKY
(MYXOGASTEROMYCETES, MYXOMYCETES, MYXOGASTRIDA)

Or1oT1 Kkinacc Cian3eBUKOB — LEHTPaIbHbIN, Hanbosiee Gorat Buma-
MU. BeretaTuBHOE TeI0 — MHOTOSIIEPHBII TU1a3mMonuii. OH nepensura-
€TCsl OT cBeTa (OTpULATENbHbIM (OTOTAKCUC) B Oojiee ChIpHIE MeCTa
(TIONOXHUTENBHBIM TMAPOTAKCUC), TO3TOMY B €CTECTBEHHOM 06CTaHOB-
K€ OOBIYHO CKDBHIT B TOJILIE CyOCTpaTa, HO €ro MOXHO BBI3BaTh Ha
MOBEPXHOCTh, BOCIOJIb30BABILIUCh €r0 peakuyeil TBUXEHUS HaBCTpe-
4y cnaboMy TOKY BoAbl (TI0JIOXMUTENbHBIN peoTakcuc). [TuTaerca mias-
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MOIMI pacTBOPEHHBIMU OPraHUYECKUMM BELIECTBAMU, OTYACTH IIO-
IJIOIIAET TBEPIbIE YAaCTULIBI, HAIIpUMeEp, OaKTepuaibHble KieTku. [Ipu
3TOM OH MOXET IBUTaTbCS B CTOPOHY CKOIUIEHUS] MICTOYHUKOB NMUTa-
TEJIbHBIX BELUECTB (MOJAOXUTEAbHBIN TpodoTaKCHUC).

ITocne mepuona BereTaTMBHOTO POCTa IUIA3MOOUIA BBHINOJI3aeT Ha
MOBEPXHOCTh cybcTpara. [Ipu 3TOM OH MOXET OBITh GeCLIBETHBIM HJIU
OKpalleHHBIM B XEJTHI, KPaCHOBAThIii, CHHEBATHI M IPYTUE IIBETA.
3areM Hactynaer GopMUpOBaHUE IUIOJOBBIX T€JI — CIIOPOKApPIIOB, Ile
repen 00pa3oBaHUEM CIIOP NPOMCXOANT PeayKIIMOHHOe aeneHue. Cro-
POKapmbl MOKPHITHL JOBOJBHO TOJICTOM CTEHKOM, COIOepXXalluei Lej-
J110J103y. B HUX KpoMe criop GhIBaeT U KanWUIMLUMA B BUAE TOHKUX HU-
Tel, CIUTOIIHBIX WJIM MOJIBIX BHYTPH, HEPA3BETBIEHHBIX WM Pa3BETB-
JIEHHBIX, OTOEJIBHBIX WM aHACTOMO3UPYIOLIMX MeXay coboit. OCHOB-
HO€ Ha3HAYeHME KANMWUIMIMSA — paspbIXIeHHWEe CIIOPOBOIl MacChl U
paccerBaHue ee rnocie co3peBaHus. Kanwumnuii pa3suBaeTcs U3 Ba-
KyoJiei, MOSIBJIAIONINXCA B IIUTOIUIa3Me, KOTOpBIe BHITATMBAIOTCA U
CIMBAIOTCS B KaHaiblibl. CTpOoeHME KAMWUTMLIMA OCTA€TCH MOCTOSH-
HBIM M CIYXHUT BaXHEHIUMM NPU3HAKOM I pa3au4yeHus poIOB U
BUIOB MMKCOMMUIIETOB.

CnopokapIisl MOFYT OBITh YETHIPEX TUIIOB: TUIA3MOANOKAPIIBI, CIIO-
PaHTuM, MCEeBIO3TAIMM, 3TaNNHU. Iln1asmMoauoKkapnel — oOpa3oBaHUS
cuasayue, HenpaBwibHOM dopMbl. ITpu ux dopMUpoBaHUM TUTA3MOIHIA
He nperepreBaeT MOp(OJOrMYECKUX NEPECTPOEK U JIMILE TTOKPHIBAET-
cs 060j10ukoit — nepuaueM. CriopaHrun — auddepeHIMpoBaHHbIE
CIIOPOBMECTWIMIIA — COCTOSIT U3 CIIOPOHOCHOM TOJIOBKM M HOXKM
(uHorma cugsiyue). Penko Ha OXHOIM HOXKE PacHOJIOXKEHO HECKOJIBKO
ronoBok. IlceBmoatanuu MpeacTaBisAOT COGOHM Ipymmy CIIOPaHIMEB,
cpociuxcsi G0KOBBIMU CTE€HKaMHU, NPU 3TOM CHOPAHTMM HE TEPSIOT
CBOEH MHAMBUAYAJIBHOCTH M MEXIY OTIEIbHBIMH CIIOPOBMECTHIMIIIA-
MU COXPaHSIIOTCS NEPEropoJKU. DTAIMKM — IPYNIBI CIIOPAaHIUEB, CIUB-
LIMXCA B €IMHOE KPYITHOE IUIO0BOE TeJIO, MOKPBITOE 001Iei 060104~
Koil. I3 ocrtaTkoB meperopoaok GpopMupyeTcs IMceBaOKaNWUIHLIMIA,
HeCylIMii Te Xe PYHKUMM, YTO ¥ HACTOSIIWI KanWJUTHIIMIA.

KieroyHast cTeHKa CIOphl MpM MOMIOLIEHWM BOABI HabyxaeT U
paspbiBaeTca. ITIpu 3TOM HapyXy BBIXOOAT KJIETKH, HECYIIUe XIYTUKH
(3oocnopsl) win aMe6006pa3Hble KIeTKM (MHKCaMeObl). 3o0cnopa
3aKpyrjeHa c3aIM U BOTHYTa CIiepeld, Ilie BHIXOAAT JBa HEpaBHOBE-
JIMKMX DIAIKHUX XTYTUKA (peXe XIYTUK OIMH). DTH NOJBUXHBIE KJIET-
KM MOMIOIIAIOT NUlly Hanomobue ameOnl. ITuiieii cayxar B ocHOB-
HOM OakTepuaJibHblE KJIETKH, HO MOIYT OBITh M IPYrue opraHuye-
ckue 06BeKThI. 300CNOPHl COCOOHBI HECKOIBKO Pa3 JeaUTHCA, IOC-
Jie Yero TepSAIOT XTYTUKU U CTAHOBATCS 6oJiee OKPYIJILIMHU, IIpeBpa-
11asiCh B MUKCaMe0, KOTOphIe YBEJIMYMBAIOTCS B pa3Mepe U, B CBOIO
ouepenb, HECKOJIbKO pa3 aensitca. Cniopbl MOTYT M HENOCPEACTBEHHO
npopacTatb MUKcamMe6aMu. 300CNOpH U MUKCaMeObl B JIOOOM coye-
TaHUU CIUBAIOTCA MOMApHO CO CIUSIHUEM siiep, o6pa3yst 3UroThl. Bo
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BCEX CJy4YasiXx 3Urora NpoIOoJiXaeT CBOE CYLIECTBOBaHUE KakK roias
aMeboMIHas KJIeTKa, KOTopasl MOMIOIIAET MUULY U YBETUYUBAETCS B
pa3Mepe, MPU 3TOM POCT CONPOBOXAAETCS MUTOTUYECKUM AEJIEHUEM
gaapa. Tak BO3HMKAeT IUIa3MOAU. 3UTOTHl WJIM MaJleHbKHE IUIa3Mo-
OUUA MOTYT CJIMBAaTbCsA C APYTMMHU 3UTOTaMM WM IUIa3MOOUSAMM, HO
yxe 6e3 CIUSIHUA Saep.

IlpencraBuTenn 3TOro Kjiacca — OOMTATE/NM MOYBHI, HABO3a, THUIO-
el IpeBeCUHbI, THUIOIIMUX TUIOAOBBIX T/ UUISIMOYHBIX TPUOOB U T. 1.

COop u XpaHeHHe ILIOJOBLIX TeJI MHKCOTACTPOBBIX CIM3eBHKOB. /{11
0OHapyXeHUsI CBOOOTHOXHMBYIIIMX MUKCOTaCTPOBBIX CJIM3EBUKOB OOBIY-
HO MCIIOJIB3YIOT ABa METOJA: COOp CIIOPOHOLUEHUI B IPUPOIE U METON
BJIaXHO#M KaMmepnl. B npupome COpOHOLIEHUS MHOTHX CJIIM3€BUKOB
MOXHO YBMIETh Ojaromapst X KpylmHHIM pa3MmepaM (Fuligo, Lycogdla),
sipkoit okpacke (Trichia, Arcyria) win 60JbLIOMY KOJIMYECTBY CIIOPO-
KapIioB, pacloyIoXeHHbBIX TECHBIMU rpyrinamu (Hemitrichia, Stemonitis).
Menkue HeB3payHble CIIOPOHOLIEHUSI OOBIYHO HE TaK 3aMETHBI, U UX
00HapYXHUTh 3aTPYAHUTENBHO.

IIpu noucke CIM3eBMKOB B IPUPOIE CleayeT ¢ OCOObIM BHUMaHHU-
€M OCMaTpHBaTh pa3jiaraloluecs pacTUTEIbHbIe OCTaTKX — IMHH, CTBO-
JIbl THUIOIUX JepeBbeB, BaJIeX, OMNai, cosoMy U T.4. IIpu ucnons3o-
BaHUM METOIA BJAAXHOW KaMephl COOMpPAaIOT 00pa3lbl TaKUX CyOCTpa-
TOB. X parMeHTH pacKianbiBaloT B Yyaluky ITeTpH, yBIaXHSIOT ¥ Ha
HECKOJIbKO JHEM OCTaBJISIOT B TeIUIE NTPU HEAPKOM ocBelieHrH. OOhv-
HO TMOSBJIEHUE IUIa3MOIUs, a 3aTeM U IUIOJOBHIX T€J MUKCOTaCTPOBBIX
CJIM3eBUKOB HacCTymaeT Ha 3 — 8-e cyTku. B HEKOTOpBIX Ciyyasix BO3-
MOXHO NpOpalIMBaHUe CIIOp M MOIANEPXAHUE KYJBTYPHI IUIa3MOAMSA
Ha cpelax, coaepXaluux OaKkTepuu.

OO6pa3iibl CIOPOHOLLEHUH, COGpaHHbIE B TPHUPOJE HA CyOCTpaTax U
MOJIyYeHHBbIE BO BJIaXXHO! KaMmepe, XpaHsST B BUIE XOPOILIO BBICYILEH-
HOro repb6apHoro mMarepuvaja B OTHEJbHBIX KOPOOOYKax M3-3a 00jb-
LIO# XPYMKOCTH 00pas3IoB.

ITpenapaTel MUKCOTaCTPOBBIX CJIM3€BUKOB roTOBAT B 10%-M pacTBOpe
wenoyn (KOH), npensapureabHO yIajJuB U3 CIIOPAaHTUS 3HAYUTE I b-
HYI0 YacTh criop (IIpoAyBKa, OTMBIB U T.[.) IUIS JIYLIErO pacCMOTpe-
HMS KanWUIMIHUS.

Pon mukorana (Lycogdla) xapakTepusyeTcsi JOBOJIBHO KPYIHBIMH,
HaNOMHHAIOWUMU IUIOIOBOE TEJO JAOXIEBUKA, ITAJIUAMH IIAPOBUI-
HOI1, KOHMYECKOM WM MOAYIIKOBUIHON (OpMBI, BETUYUHOH C ropo-
LIMHY WIM HECKOJBKO GoJibliie. YacTo OHM BCTPEYAIOTCS TECHO CKY-
YeHHBIMU I'pYIINaMHu, pexe pasdopocaHbl omnHoyHo. Haubosnee pacnipo-
CTpaHeHHBI ¥ U3BeCTHHIM BUI — L. epidéndrum (L.) Fr. Ero He3pe-
Jible 3TAJIMM OKpalUeHbl B PO30OBbIN WU OPAaHXKEBBIA LIBET, OHU MST-
Kue ¥ HexxHble. [1pu ManeiiiieM noBpexXaeHUU U3 HUX BBICTYNAET XU~
KOCTb TaKoro xe msera. IIpy co3peBaHMHU OKpacKa 3Tajlus U3MEHSETCS
Ha KOPDUYHEBYIO IO MOYTH YEPHOH, a COmEep>KUMOE IPEeBpPAILAETCA B
MOPOLUALLYIO PO30BO-KOPHYHEBATYIO Maccy. O00J104Ka 3Tanus Ha BEp-
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Pox cremonutHc (Stemonitis). Y ciopaHIusi XOpOLIO BhIpaXeHa KO-
JIOHKa, TpeacTapisolas coboil npogorkeHue HoxXKu. Ilepuauii uc-
Ye3alolnii, 3aMEIUAIOLIUICS CEThIO KaNWUIMIUS, COEIMHEHHOro C
KOJIOHKOH. ¥ S. fiisca Roth criopaHruu npsAMocTosiyue, MUIMHIpUYE-
CKOi1 (pOpMBI, C 3aKPYIJIEHHBIMU BEPXYIIKaMM, CHISLIME Ha HOXKaX.
OHH cOOpaHbl B TECHbIE OOLIMPHBIE TPYIIBI M OKpAlLEeHbl B OTTEHKH
KOPHYHEBOTO, MHOTI/IA YepHOro nBeTa. Ilepuauii TOHKUIA, GBICTPO pa3-
pyamoowmuiics. Hoxka npomomkaercs: B KOJIOHKY M, IIOCTENEHHO YTOH-
YasiCh, JOXOOUT IO KOHIA criopaHrus. KamwumMivii Ha Bceil moBepx-
HOCTH CTIOpaHTUsl 06pa3yeT 3aMKHYTYIO ceTb. CIiOpbl B Macce KOpHY-
HeBbIE, MPO3paYHbIe B MIPOXOMASILEM CBETE, [IaIKKUeE, IIUMTOBATHIE WIH
cetyatnie (puc. 98). :

OTAEN NNA3IMOAUO®OPOBbLIE
(PLASMODIOPHOROMYCOTA), wunu TUN
PLASMODIOPHORIDA

ITnasmoauodopoBbie — BHYTPUKIETOYHBIE IMapa3suThl LIBETKOBBIX
pacTeHMi1, OOBIYHO BHI3BHIBAIOLIME Y HUX MECTHBIE pa3pacTaHUs WIH
OITyXOJIM MOpaXXeHHbIX MecT. HekoTopkie BUABI 3apaXaloT MPeCHOBOI-
HBIe BOIOPOC/IH (HanpUMep, BUObI pona Vauchéria), BonHpie OOMULE-
TH (HanpuMep, BUIObI poloB Saprolégnia, Achlya u Pythium), a Takxe
BOIHBIE GECIIO3BOHOYHBIE (KOJOBpAaTKH). PasjuyHble BHOBI TU1a3MO-
IHO(MOPOBBIX MOTYT OBITh MEPEHOCYMKAMU MHOTMX BUPYCOB PACTEHMIA.

ITnasmomuodopoBbie 06Pa3yIOT MHOTOSIIEPHBIE, JIMILIEHHBIE XeCT-
KO# KJIETOYHOHM CTeHKM IutasMoauu. OmHaKoO 31eCh CyleCTBYIOT 3Ha-
YUTEJbHBIE Pa3IMYMUsA C MUKCOraCTpOBBIMU. Tak, BereTaTHBHOE TEJO
11a3Moauo¢OopOBBIX HECITIOCOOHO K aMe6000pa3sHOMY IBMXXKEHUIO U aK-
THUBHOMY 3aXBaTy IUIUM — OHO CYLIECTBYET TOJBKO LIEJTUKOM B KJIET-
Kax win rudax cBoux xo3seB. Criopbl pa3sBHBAIOTCA U3 IUTa3MOIMS Tps-
MO BHYTPH KJIETKM XO3sSMHa.

Pon mnazmomuodopa (Plasmodiophora). Bun P. brdssicae Wor. BbI3BI-
BaeT 3a00jieBaHUe KOpHEH KPEeCTOLBETHHIX (B YACTHOCTM, KAINyCThI),
H3BECTHOE B (PUTOMATOJIOIMH NOI Ha3BaHUEM «Kujia». Ha KopHsxX mo-
pPaxXeHHBIX pacTeHHUil BHayaje o0pa3yloTcsl HeOOJbUIME B3AyTHUS, IO-
CTENEHHO pa3pacTaloliyecsd B O4eHb KpyIHbie onyxosu. Ilapasur 3apa-
XaeT pacTeHUs B JI0O0OM BO3pacTe B TEYEHHE BCEro BereTallMOHHOIO
nepuona. Takue pacTeHus 3HAYUTENBHO OTJIMYAIOTCA OT 310poBhIX. Kak
MpaBWIO, KOYaH y KamyCThl HE Pa3BUBAETCA COBCEM WJIM OCTAaeTCs
HEeIOPa3BUTHIM.

ITopaxkeHHBIe KOPHM PacTeHUH COGMpaloT, OYMUIIAIOT OT IOYBBI
(MOXHO TpeIBapUTEJIbHO NMOpe3aTh Ha 60siee MeaKue KYCKH) U PHuK-
CHUpPYIOT B 96°-M crniupTe, B KOTOPOM Marepuaa ¥ XpaHar. [loarHus-
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Puc. 99. Plasmodiophora brassicae:

A — XWna Ha KOpHSX KanmycThl; b — KJIEeTKM pacTeHUsi CO CIOpaMM Mapa3’uTa;
B — xneTku pacTeHMs C MIa3MOOMEM Tapa3uTa

uIve, MArKye KOpPHH LISl IPUrOTOBJIeHUsI GUKCHPOBaHHOIO MaTepua-
JIa He TOJATCS, TaK KaK MMEIOT CWIBbHBINA HENPHUATHBIN 3anax, ObICTpO
pasnaraiotcs v neopMUpyIOTCs npu pe3ke. [oToBsT npenapat u3 Gpux-
CHPOBAaHHOIO MaTepuasa, aejiasl NonepeyHbie, MAKCUMAJIBHO TOHKHUE
cpesbl MopaxeHHoro KopHs. Takue npenapathl MOXXHO PaCCMaTpHBaTh
B Boge. [IpM NMpHMroTOBJIEHUM MOCTOSHHBIX NPEenapaToB WUCIOIB3YIOT
crienuaJbHbie 3aIMBKY (ITMIEPUH-XeNaTHH, KaHAICKU 6ajib3aM, mo-
JMGbEHWNIOBBIA CITUPT M Op.).

Ha npenapare nox MaJbiM yBeJIMYEHHEM MMKPOCKOIA CpEIN HOp-
MaJIbHBIX 3IOPOBBIX KJIETOK KOPHS MOXHO YBHIETbh PacIOJIOXEHHbIE
rpymnnamu 6ojiee KpyInHble KJIETKH C pa3JIMYHOIrO poia COAEPXUMBIM.
B omHux HaxomuTcsa nepdopupoBaHHas IUIEHKA IUIa3MOAUs, B IPYTUX —
3epHUCTOE COIEPXUMOe, 00pa3soOBaHHOE U3 MEJIKUX LLIAPUKOB — CIIOp
(puc. 99). B xusHeHHOM 1uKie y P. brdssicae pa3BUBalOTCA NMEPBUYHBIE
M BTOPMYHBIE 300CIOPHI, 3apaxalolhe KJIETKH KOpHell pacTeHUs-
X03siMHA. B pesynbraTe BHYTPM KJIETOK KOPHS KamyCThl MOSIBJSIOTCS
COOTBETCTBEHHO MEPBUYHBINM M BTOPUYHBIN IU1a3Moauu. VIMeHHO BTO-
PHYHBINA TUTa3MOIMIA BBI3BIBAET UX CUJIbHOE pa3pacTaHue (TUIEepPTpPO-
¢us) u ycwieHHoe meneHue (TUIeprviasusi), YTO CBSA3aHO C Bblaese-
HHMEM POCTOBBIX BEILIECTB, MOXOOHBIX rOGepeuHaM. OH Xe pacnazia-
€TCS Ha OTAEbHBIE OOHOSIEPHbIE PPAarMEHThI, IOKPHIBAIOLIMECS TOJ-
CTOI CTEHKO# (LIMCTBI) U CIIOCOOHBIE NEPeXUBATh JUIMTEbHBIE Heb1a-
TOTIPUSITHBIE YCAOBMSL.
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OTAEN OOMULIETHI (OOMYCOTA)

IIpencraButenu oraena — OeCUBETHbIE COPOIUYHU OXPOGMUTOBBIX
BonopocJeii (cM. . 21). BoJIBIIMHCTBO UMEET XOPOLIO Pa3BUTHINA HEKJIe-
TOYHBIN MULIETUI. ZKIYTUKOBBIE CTaINH 30ECh CXOIHBI CO XI'YTUKOBbI-
MU ctagusiMu oxpodutoB. Kak 1 TaM, XIyTUKOB MOXET OBITh IBa UJIX
(3HaYUTEIBHO peXe) OmMH. KIyTMKOBbIE CTAIMM FETEPOKOHTHHIE U
rerepoMopdHbI€, T.€. Pa3TMYHEI 10 JUTMHE U Mopdosoruu. bonee WMH-
HBIi XTYTUK TEpPUCTHIA, HECYIMii TpexyacTHbhlE MacTMTOHEMBI, Ha-
npasJieH Briepeld. [agkuii XryTuK 6ojiee KOpOTKUIA, HAIMlpaBJieH Ha3al.
Bo3MoxHO anukanpHOe (Ha mepeaHeM KOHIIE) U jaTepaibHoe (6OKO-
BO€) NMpPUKpPEIUIEHUE XIYTUKOB.

3TO OpraHM3MBl BOOHbIE WJIM Ha3eMHbIe, canpoTpodbl WIK IMapa-
3UTHI.

W3-3a BHEUIHEro CXOACTBA Y B CHJIy TPAIMIIUU 3TH OpraHU3MBbI pac-
CMaTPHUBAIOT BMECTE C HACTOSILUMMM rpubaMu. M3 HUX MBI paCCMOTPUM
Ki1acc OOMULETHI.

KNACC OOMMLIETbI (OOMYCETES)

BereraTBHOE T€10 OOMUIIETOB — XOPOLLUO Pa3BUTHIM MUIIENHIA, CJI0-
JXEHHBI U3 MHOTOSUIEPHBIX, JIMIIEHHBIX MEPEropoaok rud ¢ Heorpa-
HUYEHHBIM BEPXYILIEYHBIM pOCTOM. becronoe pa3MHOXeHHUE 300CIIO-
paMi, ropasno pexe HEMOABHXHBIMM aIUIAHOCIIOpaMM, a Y psia BU-
noB nopsinka I[TepoHocnoposrie (Peronosporéles) 3oocrmopaHruii, He
nuddepeHIMPYACh Ha 300CIOPHI, MpopacTaeT cpa3y B rucy. [lonosoit
npouecc — cBoeoOpa3Hasi ooraMusi, IpU KOTOpPOH aHTepuauii He
nuddepeHLIMPYeET CBOE COAEPXKUMOE Ha raMeThbl. BOJBILIMHCTBO OOMU-
LETOB — OOUTATeJIM BOXHOM Cpelbl, HO €CTh ¥ HazeMHbIe (opMel. Car-
poTpodbI ¥ Mapa3uThl, IPUYEM OCBOEHHE BHEBOXHBIX MECTOOOUTAHU
B 3HAYUTEJIbHOM CTENEHM COYETAIOCH 3ECh C IEPEXOIOM OT CaIpo-
TpodHOro obpasa XHU3HHU K Mapa3suTU3MY.

Mopsaok Canponerxuessbie (Saprolegniales)

BereraTMBHOE TE/NO XOPOLUO PAa3BUTO U COCTOMT M3 BETBSLIMXCSA
TOJICTBIX CBOOOIHBIX TM(P U O0Jiee TOHKMX PU3OUIOB, OTXOMSIIUX OT
HX OCHOBAHHUS M BHEAPSIOLIMXCS B cyocTpaT. B creHke rug Bcerma uMme-
ercs ueumono3a. Ha cBoOoAHBIX KOHUAX rud pa3BUBAIOTCSA 300CIO-
pPaHTUMU, OOTOHUM U aHTEPUAUHU. 300CTIOPHl XEMOTAKCUYECKH MIPUBJIE-
KaloTCsl MPOAYKTaMU Pa3loXeHUsI OeIKOBBIX CyOCTpPaToB M pa3BUBa-
IOTCS1 TaM B MMLENUHA, KOTOpbIA yepe3 3—4 OHSA CTAHOBUTCS 3aMeT-
HBIM B BUe nyuika. [Ipu HeOnaronpusiTHBIX YCJIOBUSX MBI 00pa3yloT
reMMBI — HeINpaBWIbHOI (OPMBI XJIAMUIOCIIOPHI C TYCTBIM CONEPXKH-
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MBIM M IUIOTHHIMU cTeHKaMu. OHM CJIyXaT Ul COXpaHEHUs BUIA U
MpOpacTaloT BereTaTuBHO. B 00roHusix mapoBuaHoi Gopmsl Gobiiieit
YaCThIO COAEPXKATCS 10 HECKOJIbKY SIHLIEKIIETOK, TUIIEHHBIX COOCTBEH-
HBIX CTEHOK M Ha3biBaeMbix oocchepamu. Ha ux o6pazoBaHue uaer Bce
COIEPXHUMOE OOTOHHUSI. AHTEPUAMM — B BUIE TOHKUX LWIMHAPUYECKUX
KJIETOK.

CarnposiernueBble — MPEeUMYILIECTBEHHO BOAHbIE canpoTpodnl. He-
KOTOpBIE NMAapasUTUPYIOT Ha MKpe phIO M JATyilIeK, Ha pbidax, Oecros-
BOHOYHBIX XMBOTHBIX, HA MOPCKHMX U IPECHOBOIHBIX BOXOPOCIAX, Ha
BOAHBIX rpubax, Ha KOPHSX BRICIIMX Ha3eMHBIX pacTeHuii. MHOrue us
HMX BECbMa PacCIpOCTPpaHEHH B HALIMX MPECHBIX BOIOEMaAX.

Ecau 6pocuth B cocyn ¢ NMpPyaoOBOM BOMOM TPYNbI MYX, KYKOJKHU
MYpaBbeB, CEMeHa JIbHA (JIy4lile MpeaBapUTEIbHO pa3naBieHHbIE) WK
MOABECUTh Ha HUTOYKE KYCKM OeJiKa U3 BapeHOro KypuHOro siiflia, TO
yepe3 HECKOJIbKO THEH BOKPYr HMX MOXET pa3BUThLCS Oenblif MyHIoK
Kakoro-iubo u3 canpoyierHueBuiX rpuboB. B cyocTpat BHeapsioTcs 60-
Jiee TOHKHE PU3OUIAIbHBIE MBI, a MYLIOK COCTOMUT M3 Oojiee TOJ-
CTBIX, C1ab0OBETBALIMXCA TUD.

Poxn canposernus (Saprolégnia). K ocoGeHHOCTSIM poia OTHOCATCS
SBJICHUS AMIUIaHeTU3Ma U aumopdusma. M3 300cnopaHrusi BHIXOAAT
rpyLIEeBUIHBIE 300CNOPHI (IIEPBUYHBIE 300CIOPBI) C IBYMS XI'yTUKa-
MM Ha INepeJHEeM KOHIIE, BHIITOJHSIOLIME PACCEIUTENbHYIO (QYHKIIUIO.
ITonnaBaB HekoTOpoe BpeMs (IIPUMEPHO IOJYaca), OHU OCTaHABJIM-
BalOTCA ¥ MHUUCTUPYIOTCS. M3 3TOi CTEHKHM BBHIXOOMT MOYKOBUAHAS
300cnopa (BTOpUYHasi 300CIopa) ¢ AByMsI OOKOBBIMM XI'yTMKaMu. BTo-
PUYHBIE 300CHIOPHI OTHOCUTENILHO OO IUIAaBaloOT, 3aTEM OCEHAIOT Ha
CyOCTpaT M IMpOpacTaloT B rUQy, T.e. BBHIUTONHAIOT (QYHKIHUIO MOMCKA
cyberparal.

ITocse BbIXOOA 300CTIOP OT 300CIMOPAHIMSI OCTAETCS IyCTasi CTEHKa,
B KOTOPYIO MOXET BPacTaTh CJIEAYIOIIHNI 300CIOPaHTUil OT BEPXYILUKHU
TON Xe rudul. DTO sABJeHUE Ha3biBaeTcs Npojudepanueit, Koropas
MHOrIa NoBTopsieTcs 5—6 pas.

Buabl ponma camposierHus HIMPOKO pacHpOCTpaHEHbl B BOJOEMax
(pekax, npynax). OHu XOpOoLIO 3aMETHHI B BOZOEMaX B BHIE BaTo00-
pa3HOro OEeJI0BaTOro MUIEIUATBHQOIO OOpacTaHUs Ha OpPraHU4YeCKHUX
OCTaTKax XHBOTHOI'O NMPOMCXOXIeHUs. Yalle Bcero OHM canpoTpodHO
pa3BUBAIOTCS Ha MEPTBBIX PbIOAX, HACEKOMBIX, 3¢MHOBOJHBIX U T. 1.,
HO NPU MACCOBOM Pa3BUTHMHM MOIYT NEPEXOAUTH K Mapa3sUTHYECKOMY

! TIOHATUS «OUIUTIAHETU3M» M «IMMOP(U3IM» MHOTIA TPAKTYIOT KAaK CMHOHHUMBI.
OnHako MoJj OUIUIAHETU3MOM ClleNyeT MOHMMAaTh CIIOCOGHOCTb 300CIOp MHUMCTHPO-
BaThCs M CHOBA NpOpacTaTh B BUAE IOABMXHOI CTaluM, a NMOX OTUMOPOUIMOM —
CMOCOGHOCTh MEHATh OPUEHTALIMIO XI'YTUKOB. Y HEKOTOPHIX BUIOB 3TOTO POAA MHLMC-
THPOBaHME C MOCJENYIOLUMM INpPOpacTaHUEM OMNATh 300CIOPOl MOXET IMOBTOPATHCA
HECKOJIbKO pa3 (MOJIMIJIAHETU3M); DPACIOJIOXEHWE XTYTUKOB NPU 3TOM MEHSEeTCH,
€CTECTBEHHO, TOJILKO ONUH pa3.
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0o0pa3y XM3HM, MOpaxasi peiObI0O M JIATYLIAyblo MKpPY, MOJIOAb DBIO,
MOpPOii HaXe KPYMHbIE OCOOHU.

CanpoJsierHusi oyeHb ynoOHa [Uisl pa3BeleHMs B JaOOpaTOPHBIX yC-
JIoBUsIX. JIJ11 9TOr0 KpUCTALIM3ATOPHI (WM JTIOOBbIE IIIMPOKUE COCYIbI)
3arnoJHAIOT IPYIOBOM WIM PEYHOIl BOAOM, 3aTEM TyAa PacKiIalbiBalOT
npuMaHKH. [Ipy KoMHaATHO# TeMIiepaType yepe3 3 — 4 qHsi BOKDPYT IIpH-
MaHOK OyIeT BUIEH Oenblii myx Mulienaus. K KOHIy Hefeau Ha KOHLax
ru¢ HOABIAIOTCS 300CHOPAHTMH. DTOT MaTepUal MOXHO (DUKCUPO-
BaTh B 70— 80%-M cnupre. Yepes 10— 14 gHeit mocjie nmoMeuieHus
MPUMAaHOK B BOXY HaYMHaeTcs GOPMUPOBAaHUE OOTOHUEB U AHTEPUIM-
eB. Ix MOXHO paccMaTpuBaTh Ha XMBOM WIH (PUKCUPOBAHHOM B CITUPTE
MaTtepuasie. KpoMe Toro, enaTeabHO UMETh ITOCTOSIHHBIE ITPEINapaThl,
KOTOpbI€ TOTOBAT, MCIIOJIB3YS KeIpOBbI Oaib3aM, MIMLEPUH-Xena-
TUH WIH OpYyrMe MOHTHUPOBOYHBIE CPEbI.

Jns npurotoBiieHMs Ipernapara ¢ MPUMaHKH MpPenapoBaIbHBIMH
UIJIaMHM aKKYpaTHO CHUMAIOT HEeOOJIbLION yyacToK Mullenus. Ero mo-
MELAIOT B KaIUIIO BOAbI HAa NMPEIMETHOM CTEKJIe, paclpaBisloT, Ha-
KPBIBAIOT MOKPOBHBIM CTEKJIOM M paCCMaTPUBAIOT BHaYyaJle Ha MAJIOM,
IOTOM Ha OoNbIIOM yBenuyeHUHU. B mosie 3peHus BUAHBI MHOTOYMC-
JIEHHBIE cylaboBeTBsAIIMECs OecliBeTHBIE rM(bl. KOHIIBI HEKOTOPBIX TH(
OyJ1aBOBUAHO B3IYThl U UMEIOT 00JIee rYCTOE U TEMHOE COAEPXUMOE,
OTIEJIEHHOE OT OCHOBHOI'O MUIIEJIUS ITEPEropoaKoil. DTO 300CIOpaH-
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Puc. 100. Saprolegnia:

A — Monono# 300cnopaHruit; 5 — BBIXOJ 300CIOpP U3 300CNOpaHrus; B — nponude-
pauus 3oocnopanrus; I' — ooroHwuit (/) u aHTepunmii (2)
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TUM, KOTOpble MOTYT OBITH Npea-
CTaBJIeHbl pa3HBIMU CTAIUSIMU CO-
3peBaHust. Ha paHHMX cTanusix co-
IEePXUMOE TyCTO€, TOMOTeHHOE,
3aTe€M OHO PacCIaJaeTcs Ha OTHeNb-
HBI€ YYaCTKHM, a €CJIM pacCMaTpH-
BalOT XWBOH MaTepHall, TO MOX-
HO HabI0naTh U 3aKTIOYUTETBHYIO
CTaIMI0 — IBUXXEHHE 300CIOp U
UX BBIXOJ HApYXYy.

OoroHuu ¥ aHTEpUaAuU o6pa-
3YIOTCSI Ha KOPOTKHX OOKOBBIX M-
¢ax, pacrnoJOXeHHBIX OJIMXe K
cyocrpary. [Ipexne Bcero 3aMeTHbI
OKpYIJIbie OOFOHMH, KOTOphHIE B
3peJIOM COCTOSIHUM HaIOJHEHbI

Puc. 101. Achlya. 300CTIOpaHIMM e MHBIMU LIAPOBMAHBIMU ooche-

1 BBILIEAINE 300CTIOPbI pamu (situexierkamu). OTaenbHbli
aHTepUIUN TpencTaBisieT COOOM
paclIMpeHHBI KOHel G0KOBOi Tr'Mdbl, OTOEIEHHBIN Meperopoakoi.
AHTEpUIMH PaCIOJIOXEHBI PANOM C OOTOHMAMU. OOBIYHO HECKOJIBKO
aHTEpUIUEB OKPYXAalOT OAMH OOroHMii. Yepe3 TOHKHUE OIUIONOTBOPS-
I0lLIME OTPOCTKH, MPOXOASILIME Yepe3 MOPhl B CTEHKE OOTOHMS, YacTh
CONEPXUMOrO aHTEPUIUS C OMHUM SIIPOM IEepeIMBAETCS B OOTOHUIM U
orutonoTBopsieT onHy oochepy. Ilocne ormmonorBopeHus oocdepsl Mo-
KpBIBAlOTCA ABYXCJIOMHOM CTEHKOM U Pa3BUBAIOTCS B OOCIIOPbI, KOTO-
pble TocJie KOPOTKOro Iepuoaa MOKOs MpopacTaioT, BHOBb 00pasys
300CHOpaHI1H ¢ 300cnopamu (puc. 100).

Pon axmus (Achlya). T1o opraHusauuu v oo6pasy XU3HU MpeacTaBu-
TEJIM poja CXOAHBI C BUIAMM pona Saprolégnia, OT KOTOPOro OT/IMYa-
I0TCS TOJIBKO CIIOCOOOM BbIX0oza 300cmop. [locieaHue BHIXOAST U3 IITMH-
HOTO UWIMHIPUYECKOIO 300CIIOPAHTHSI B BHIE OKPYIJIBIX KOMOYKOB
0€e3 XI'YTUKOB, OCTaBasiCh BOJIM3U BEPLUMHBI 300CMIOPAHIUST HEKOTOPOE
BpeMs B BUIIE IIIAPOBUAHOTO CKoIuleHus. Kaxnass u3 30ocnop okpyxa-
eTcsl COOCTBEHHOM CTEHKOM U 3aTeM IPOpacTaeT B NOYKOBUIHYIO ABY-
XTYTMKOBYIO (BTOPUYHYIO) 300CIIOpY, OCTaBjsisl MyCThbieé CTEHKH Ha
MecTe ux o6pazoBaHus. OOroHMHM CoAEPXaT HECKOIBKO oocrnop. [Tpen-
craButenu pona Achlya B OCHOBHOM — camnpoTpo@dbl, HO HEKOTOpbIE
BH/IbI — OINACHBIE Mapa3uThl MOPCKMX XHUBOTHBIX (puc. 101).

Mopsaok MepoHocnopossie (Peronosporales)

[TepoHOCTIOpOBBIE, KaK U CallpOJIETHUEBBIE, XapaKTePU3YIOTCS pas3-
BUTBIM HEKJIETOYHBIM MuLeaueM. [Ipu Gecrionom pasMHOXEHUH Y Hau-
0oJiee MPUMUTUBHBIX U3 HUX — OOBIYHO OOUTaTeIeil BOMHOM Cpeabl —
00pa3yioTcs 300CIIOPaHTHM, U3 KOTOPHIX BBHIXOAST 300CIOPHI C ABYMSI
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XTYTUKAaMM, PacIlONOXEeHHBIMU JaTepaibHO. Y 60Jiee BHICOKOOPIaHHU-
30BaHHBIX MPEICTaBUTENCH MOpSAKA — Mapa3suTOB Ha3eMHBIX pacTe-
HUI — TOSBJISIETCH CIIOCOOHOCTh K OTPHIBY 300CIIOPAHTUS LEJTMKOM.
Crenyioluuit 3Tall — CIOCOOHOCTD LIEIMKOM OTPBIBAIOLLUXCS 300CIO-
paHrKeB NMPOPACTaTh HE TOJIBKO 300CIOPaMM, HO U B Ty (T.e. hyHK-
LIMOHMPOBATh KaK criopa 6ecrioyioro pasMHoXxeHus ). HakoHel, y Hau-
0oJiee BBICOKOOPTaHU30BaHHBIX IPEICTaBUTENEH 3TOro MopsaKa CIo-
paHIMii KaK TaKOBOI yXXe HUKOTa He (PYHKLMOHUPYET, a BCeraa npopa-
craeT B rMQy (T.€. OKOHYATEJIBHO MpeBpallaeTcs B Cropy O6ecronoro
pa3MHoXeHus). [Ipu MojoBOM pa3MHOXEHUM CYIIECTBEHHOE OTJIHU-
Yyye OT MPEeABLAYLIEro Mopsiika — pa3BUTHE B OOTOHMU TOJBKO OITHOM
oocdephl, Ha 00pa3oBaHUE KOTOPOH UAET HE BCE COMEPXKUMOE OOro-
HMS, a TOJIBKO ero yacTh. OcTajbHOE NMpPEeACTaBIsieT cO00i NMepuUIias-
My — IMTAIOILYIO TKaHb JJIS OOCIOpHI.

Poxn durodropa (Phytosphthora) oTnuyaeTca CUMIIOIUAIBHO BETBA-
IMMMCH CIIOPOHOCHBIMHU CTPYKTYPaMM — CIIOPaHTHEHOCLIAMM, BBIXO-
JSAIIMMU Yepe3 yCThbUIA Ha MOPaKeHHOM yacTu pacTeHus. CriopaHrue-
Hoclbl Phytdphthora, KoTOpble UMEIOT HEOTPAaHUYEHHBIN POCT, HE Ipe-
Kpalaloumics mnocjie GopMUPOBaHUS OYEPETHOrO CIIOPAHTUS, My~
KaMHM BBICOBBIBAIOTCS U3 YCTBUI Ha HUXHEH cTopoHe nucta. CriopaH-
MU JTMMOHOBMIHbBIE, PACIIOJIOXEHHBIE Ha KOHIIAX CIIOPAaHTHEHOCLIEB.
BereTaTMBHBII MULIEJIHIA HAXOMUTCSA B MEXKIIETHUKAX PACTEHUSI-X035-
MHa, 00pa3ys B KJIeTKax rayCTopuu. B cyxylio rmoromy criopaHruu Ipo-
pacTaloT pocTKOBOii rMdoii, a BO BJIaXHYI0, NMPU MOHUXEHHBIX TEM-
repaTypax, — 300CIHOpPaMH.

Buarpl 3TOro poga — LIMPOKO paclpoCTpaHEHHBIE Mapa3uThl MHO-
IMX BBICIIMX pacTeHuil. HauOosee u3BeCTEH M XOpOWIO M3YYEH BUI
P. inféstans (Mont.) De Bary, mapa3suTupymoluifi Ha pacTeHMSIX Ce-
meiicrBa IlacneHoBrle (Kaprodenb, TomaThl). Ero He 3psi Ha3biBaloT
«MH(PEXIMOHHBIN MOXUpaTe/b». JIMCTbs pacTeHMiA, MOpaXeHHbIe GuU-
TO(TOPO30M, BBIIJIAIAT KaK OOOXCKEHHbIE WM olunapeHHble. Ha ux
HUDKHel CTOpoHe 00pa3syeTcs JIerkuii 6eJI0BaThli ITyLIMCTHINA HateT. OHu
OypeloT, 3aTeM YepHEIOT, 60TBa YBsSIaeT, a 3aTeM 3arHUBAaeT WIM 3a-
chixaeT. Ha mopaXeHHBIX KJIYOHSIX XOPOHIO 3aMETHBI pO30BaTO-KOPHY-
HEBbIE MTATHA, IIPOHUKAIOLIME BHYTPb KIyOHs. Ha nmepBbix cragusx 3a-
GoJieBaHuA KIyOHE pa3BUBAeTCA CyXasi THWIb, HO TO3Xe, IIpU Iomna-
JaHWM Ha MopaXeHHbIe MecTa GaKTepuil, THWIb CTAHOBUTCS MOKpOI,
C CHJIbHBIM HEMPUSTHBIM 3aIaXOM.

Ha npakTukyme MOXHO coOupaTh repbapHblii MaTepuai (IOBpexX-
JEHHBIE JIUCThS) WIH BBLAEIATh IPUG WIS MOAAEPXAHUS B YUCTBIX KYJb-
Typax. [Jisg repbapu3aliud roasTCs CyXMe JIMCThS, TAK KaK BJIaXXHbIE
JIMCTBSI MOTYT JOJITO HE COXHYTh U CTHUBAIOT. B UMCTYIO Ky/IbTYpY BbIAE-
JISTIOT rpu0 Ha CrielMaIbHbIE IUTATeIbHbIe arapU30BaHHbIE CPENbl OObIY-
HO C KJIyOHei (MOXHO M C JIMCThEB) KapTodenss Wik IUVIOAOB TOMAaTOB.
T'oToBAT NMpenapar ciaeayouM oopa3oM. B Kartio Boabl Ha MOKPOBHOE
CTEKJIO MpeNnapoBAJIbHON MIJIOH C HUXHEN CTOPOHBI JIUCTHEB IOpa-
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XKEHHBIX pacTeHU# (MOXHO M3 IpodOu-
POK WIM YalleK C YUCTOW KYJIbTYpOil)
CHHUMAIOT He0OJIbIIIOe KOJTMYECTBO OEJIoro
Hazneta. [Ipenapar HakpbIBalOT MOKPOB-
HBIM CTEKJIOM ¥ paCCMAaTPUBAIOT CHaYa-
Jla Ha MaJioM, 3aTeM Ha OOJbIIOM YBe-
JIMYEHUH.

B mnpenapaTtax, NMpUroOTOBJIEHHBIX C
repOapHOro Matepuajia, XOpolloO BUIHBI
CUMITIOIUATILHO Pa3BEeTBJIEHHBIE CITOPaH-
TMEHOCLIBI CO CTIOPAHTUSIMU JIMMOHOBHU/I-
HOif (pOopMBI, a B Ipernaparax, NMpUro-
TOBJIEHHBIX C YUCTBIX KYJIbTYp, HabJi0-
JAIOT BBIXOA 300CIOP.

Hna popMupoBaHMS 300CTIOp B3BECH
300CIOpaHIMEeB B JTMCTUAIHPOBAHHOMN
BOJIE NIPEIBAPUTEIBHO NIOMELIAIOT Ha 1 4
B xonoawibHUK. Torma ux comepxumoe
pacnanaeTcd Ha 6 — 16 IBYXTYTMKOBBIX
MTOYKOBUIHBIX 300CTIOp (MOXOOHBIX BTO-
PUYHEBIM 300CTiopaM y Saprolégnia), Ko-
Puic. 102. Phytophthora. Criopan-  TOPBIE UEPE3 HEKOTOPOE BPEMS TEpAIOT

TMEHOCLBI CO criopanrusamu  XTYTMKHM M TpopacTaioT rudpamu. I'ndsl
yepe3 YCThUIIA TONAaNaioT B TKaHMU pac-

TEHMsI, TIe U Pa3pacTaloTcs MO MeXKJIETHUKAM, a BHYTPb KJIETKHU MPo-
HMKAIOT raycTopuu. s o6pa3oBaHUs 00CIIOp HEOOXOIUMO CpalliBa-
HME MULEIUS OBYX TUIIOB cniapuBaHusl — Al u A2, HO UX MOXHO
MOJIYYUTb B YUCTOM KyJbType (puc. 102).

HNudexuus B BUIe MULIETUS COXpAaHSIETCS B HeyOpaHHOI O0TBe WIN
B PaCTEHMSIX M TUIOAAX TOMATOB, a TAKXKe B 3apaXXeHHbIX KIyOHsx. Ta-
KHe KIYOHM, ITOCaXEHHbIE BMECTE C ITOCEBHBIM MaTepHAIIOM, CIYyXaT
HUCTOYHUKOM IEPBUYHOTO 3apaXeHHs Ha MOJISX. \

Poxn mna3monapa (Plasmopdra). B oriimuue ot pona Phytophthora crio-
PaHTMEHOCIBI BUIOB 3TOrO Pojia UMEIOT MOHONIOIMAJILHOE BETBJIEHUE,
a OOKOBBbIE BETOYKM OTXOAAT OT CTBOJIA IO MPSIMBIM YIJIOM M 3aKaH-
YUBAIOTCS 3y0IIaMH, Ha KOHIIAX KOTOPBIX CUIAT CITIOPAHTUU. Y pa3HBIX
BUIOB Plasmopdra ouu MOryT npopacTath MO0 300cropaMu (B Karuie
BOZbI), IMOO rOJILIM KOMOYKOM IUIa3Mbl (TIpY MOBBIILIEHHOM BJIaXHO-
CTH BO3IyXa), 1100 cpa3y MuueaueM. O6pa3oBaHHE OOTOHUMEB U aHTe-
puaueB HabMonaeTcs peaKo, MNP OIUIONOTBOPEHUH (POPMUPYETCS OMHA
00CIIOpa — C TOJICTOM IJIagKOM MJIM CKJIaAYaTOM KOPUYHEBOM CTEHKOM
(puc. 103).

U3 npencraButeneil poma, MMEIOLIUX NMPAaKTUYECKOE 3HAUYEHHUE,
HeoOxoauMo oTMeTUTb BUn P. viticola Berl. et de T., mapasutupyioimii
Ha BUHOrpaze (BbI3biBaeMass UM 0OJIe3Hb M3BECTHA IOJ Ha3BaHMEM
«MUJIBOBIO») U TMOPAXKAIOIIMMA JIMCThs, YCUKU, LUBETKM M SITOIBI, U
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Puc. 103. Plasmopara. BHeunuit Puc. 104. Peronospora. BHelnmii
BHJI CIIOPAHTUEHOCLA BHUJI CIIOpaHTHEeHOCHA

P. helidnthi Novot. — mapa3ure Ha JIUCThSIX U CTEOJISIX MOACOTHEYHUKA.
st 60pbOBI C MIWIBABIO PACTEHUSI XMMUYECKU 00pabaThIBalOT (PyHTHU-
LIMIAMM, IPOTPABIMBAIOT ceMeHa. PekoMeHOyeTcs TiaTe/bHas yoop-
Ka MOBPEXIEHHBIX PACTEHUH WIM MCIIOJIb30BaHUE CEBOOOOPOTOB (IIst
OIHOJIETHUX KYJIBTYD).

MarepuajioM WIS 3aHATHS MOTYT CIYXHUTh JIIOObIE pacTeHHUs, I10-
BpexneHHbie Plasmopdra, HanipuMmep P. nivea Schroet. Ha cHpITH. Yalie
BCEro B KOHIIE Masi — Hayajle UIOHs 3a00jieBaHME OTMEYAeTCs Ha CHBI-
TH U Te€paHM JIYTOBOH, MO3IHEee K HUM JOOaBISIETCS LENbIA psii Kak
JMKOPACTYIIMX, TaK M KYJIBTYPHBIX pacTeHMil (MOICONHEYHHUK, BHU-
Horpan u T.1.). CoOpaHHbIE JIMCThS M TOGErH repOapU3UpyIOT, MHOIAA
€CTbh BO3MOXHOCTb UCITOJIb30BaTh XUBOM MaTepua. [Tepen npakTuky-
MOM peKOMeHyeTcsl HeOOJIbIoe KOJIMYEeCTBO repbapHOro Marepuaia
ITOJIOXUTH BO BJIaXHYI0 KaMepy. IIpurorosyiieHue npernapara — Kak B
ciaydae Phytdphthora. OOBbeKT pacCMaTPUBAIlOT BHayalle IpPU MAaJIOM,
MOTOM NMPU OOJILILIOM YBEJTUYEHHUM.

Pon neponocnopa (Perondspora). IlpencrtaButeniv pofa OTINYAIOTCS
JHUXOTOMUYECKHM BETBJIIEHUEM CIIOPAaHIMEHOCLEB U NPOPACTAHUEM CIIO-
paHrueB ToJbKO MullenueM (0e3 3oocmop) (puc. 104). 2KusHeHHBbIi
LMK ¥ MOP(POJOrHYECKU TUIT ITOBPEXIEHUI CXONEH C TAKOBBLIMU Y
npeacrasureneii pona Plasmopdra. OtandueM 3TUX Napa3UTOB 10 BHELlI-
HEMY BUIY MOXET CJIYXHUTb AbIMYATO-CEPBI (IO CBETIO-JTMJIOBOIO)
LBET HaJeTa U3 CIIOPAHTMEHOCIEB Ha HUXKHEN CTOPOHE JIMCTA.

B cenbcKOM XO3giCTBe MPaKTUYECKOe 3HAYEHUE UMEIOT BUIIbI, Ia-
pasUTUpYIOLIME Ha KYJIbTYPHBIX pacTeHusX: P. tabacina Adam (Tabak),
P. schdchtii Fckl. (cBexua), P. schléidenii Ung. (n1yk), P. arboréscens De
Bary (Mak) u np.

IIpuroroBneHue INpenapaTa Takoe Xe, KaK U B IpeIblIylUUX Cly-
qasix.
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Pox amb0yro (Albiigo). IpeacraButenu poga — OOJIMraTHHIE Mapa-
3UThI BHICILMX PacTeHUH. MuULIeIuii y HUX paclipOCTpaHsAeTCs 10 MeX-
KJIETHUKAM ¥ BHEOPSETCS] BHYTPb KJIETOK rayCTOPUAMU. B HEKOTOPBIX
MeCTax MULENH 0COOEHHO OOMIBHO BETBUTCS, U KOHIIBI TUQ TMOAXO-
AT CHU3Y K SMMIEpPMUCY, e, OyJaBOBUMIHO B3MyBasiCh, pacroJjara-
I0TCS1 AOBOJIBHO TECHBIM cJioeM. OT 3THUX B3MYTHIX KOHLOB T'M( pa3Bu-
BalOTCS LIEMTOYKaMU 300CITOPaHT U, MOIHUMaOIIKE anuaepMuc. [Toc-
Jie pa3pbiBa 3MUIEPMUCA OHM PAacCEUBAIOTCA M IPU OGJIaroNnpUATHBIX
YCJIOBUSIX MPOPAcCTaloT 300crmopamMu. I1onoBEIE OpraHbl pPa3BUBAIOTCS

D ouaw
T
; "’

Puc. 105. Albugo:

A — CIOpPaHTUEHOCLBI CO CMOPAHTUAMMU NOJ SMUIAEPMUCOM pacTeHus; b — OOroOHUHU
(1), antepunuu (2) u oocnopsl (3) B TKAHAX pacTEHUSA-XO3AMHA; B — raycTopuu B
KJIETKaX pacTeHHSA-XO3SUHA
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BHYTPHY TKaHM X03siuHa. O6pa3oBaBLUMECS OOCIIOPbI OCBOOOXIAIOTCA
MocJjie ee CTHUBAHMS M TaKKE MPOPAcTaloT 300CIOpaMH.

Haubosnee miMpoKo pacnpocTpaHeHHBI U U3BECTHBIN BUI pona —
A. cdndida (Pers.) S.F. Gray. OH nmapa3uTupyeT Ha HacTylIbeil CyMKe U
Ipyrux mnpeactaButensix cemeiictBa KpecrouserHsle. 3abosneBaHue,
BHI3HIBAEMOE 3TUM IATOrEHOM, YacTO Ha3bIBalOT Gesioil pXXaBYMHOM.
Munenuit Albligo HexIeTOUYHbINA, TUPGY3HO PacIpPOCTpaHSETCS IO
MEXKJIETHUKAM pacTeHHUs, a B KJIETKU BHeapsiet raycropuu. Ha mopa-
>KEHHBIX PacTeHHUsIX BHayajle 0Opa3yloTcs UCKPUBJIEHUS M pa3pacTa-
HMS OTAEJbHBIX OPraHOB (Yallie BCero credieif), Ha KOTOPBIX XOPOLIO
BUIHBI MEJIKHeE Oejible B3AyThi€ MATHBIMIKYA. 3aTeM OHM BCKPBIBAIOTCS,
1 Oenas mopolalas Macca CTAHOBUTCSI XOPOILIO 3aMETHOM.

Marepuan Ui 3aHSITHI yI00HO cOOMpaTh UMEHHO Ha 3TOM CTaIuU.
OH MOXeT OBITh CBEXXEeCOOpaHHbBIM, repoapU3UPOBAHHBIM MJIH DUKCHU-
poBaHHBIM B 70°-M cniupte. Yepe3 nmopaxkeHHbIe MecTa Ha cTeOJIsX pa-
CTeHMH JenaloT nonepeyHsie cpes3bl. Cpe3bl MOXHO IMOAKPACUTh METH-
JIEHOBOM cHMHBIO i1 AuddepeHIMalluy MULIETUs natoreHa. Jlyyiie
MCIIONB30BaTh 3apaHee NMPUIOTOBIEHHBIE IMOCTOSIHHBIE MpenapaThl: ¢
pa3pe3aMy CIIOPaHTMAIBHOTO CIIOPOHOLIEHUSI, OOTOHUM, aHTEPUIUH,
OOCHOpHI B TKaHAX PaCTEeHUSI-XO35SMHA, a TAaKKE IMPOMOJIbHbIE CPe3bl
yepe3 LIEHTPAIbHYIO YacTh CTEOJS, IAe BUIHBI 3aXOASIIUE B KIETKY
rayCTOpHUH.

OpraHbpl Oecrioyioro pa3mMHoXeHust Albligo oOpa3yloTcs Mmoa 3Mu-
JEPMHUCOM pacTeHUsA-xo3auHa. OHM 00pa3yloT TECHBII MATMCAIHbIA CITOM
M3 KOPOTKHMX HEBETBSLUIMUXCS OyJIaBOBUIHO B3MYTHIX CLIOPAHTHEHOCIEB.
OT BEpXYIIKM CIIOpAaHTMEHOCLA Oa3UIETAIBHO OTWIEHSETCS LiermoykKa
OKPYIJIBIX CIIOPAHTUEB, MO JaBJIEHMEM KOTOPBIX SMUAEPMUC BHaYale
MPUITIOAHMMAETCS, a 3aTeM pa3pbiBaeTcs. CIopaHrMy pa3HOCATCS TO-
KaMH BO31yXa Y, IOMNaB Ha COOTBETCTBYIOLEE pacTeHUE, TPOPacTaloT
MOYKOBHIHBIMU 300criopaMu. OpraHbl ITOJIOBOIO PasMHOXEHHUS pa3-
BUBAIOTCH B MEXKJIETHUKAX pacTeHMii-xo3seB (B mapeHxume). Ooro-
HUU LLIAPOBUIHbIE, C ONHOM LIEHTPAIbHOM SIMLEKIETKON. AHTEpHUIANHU
B BHJE HeOOJNbLUON OyJaBOBUIHOM KJIETKH, TECHO IPUMBIKAIOLIEH K
ooroHuio. ITocye oMmIoKOTBOpPEHUs pa3BUBAETCS OJHA 00OCIIOpa C TOJN-
cToii KopuyHeBaToi OyropyaTtoit creHkoi (puc. 105).
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LIAPCTBO MPUBbI
MYCOTA (MYCETES, MYCOPHYTA, FUNGI)

I'puOBI OTAMYAIOTCS OT XUBOTHBIX OPraHU3MOB XOPOILIO BBIPAXKEH-
HOM KJIETOYHOI CTEHKOM, HEMOABUXHOCTHIO Ha BEr€TaTUBHOM CTaAuM
XKM3HEHHOIO LIMKJIa, HEOTPaHUYEHHBIM POCTOM, OCMOTPOGHBIM (Bca-
CHIBAIOLIIMM) TUIIOM ITMTAHMUS, Pa3MHOXEHHEM C IOMOIUBIO Pa3HOro
tina crop. Ot pacTeHuil TpUOBbl OTIMYAET HAIMYHME XUTHHA, XMTO3a-
Ha, IJIIOKaHa B MaTPUKCE KJIIETOYHOM CTEeHKH, OTCYTCTBHE (POTOCHHTE-
3UPYIOLIMX MUTMEHTOB; 3aMacHble MPOAYKTHI NMUTAHUS — IJIMKOIEH,
BOJIIOTMH, MaclIo, a HE KpaxMaJl, KaK y pacTeHHIA.

Y nopapnsolero 6OJLUIMHCTBA TPUOOB BEreTATUBHOE TEJIO — MU-
uenuit (rpubHULIA), OOpa30BaHHBIA CUCTEMOM pa3BETBJIEHHBIX TUQ,
TYCTO NMPOHU3BIBAIOIIMX CyocTpaT. ['Mdbl MULIETUS aKTUBHO KOJIOHU-
3UPYIOT CYOCTpAaT, BXOAST C HUM B TECHBI KOHTAKT. ¥ HEKOTOpPBIX
rpubOB BereTaTUBHOE TeJO (TAJUIOM) IpPEIACTABICHO OJWHOYHBIMU,
MOYKYIOIUMUCS WIN JEIAIUMMHUCA KIeTKaMU.

HexneroyHblit MULIEIHI NpencTaBiaseT co00i OIHY OrpOMHYIO,
CWIbHO Pa3BETBJIEHHYIO KJIETKY CO MHOruMM simpamu (puc. 106, A).
KneroyHmiii Mulienuii o6pa30BaH TOHKMMM BETBSIUMMUCS OeClBET-
HbIMU rMdaMH, pa3nejeHHbIMUM MONepeYHbIMU MEPeropoakamu (cern-
TaMH) Ha OTAeNbHbIE KIeTKM (cM. puc. 106, B, B).

KryTHKOBBIE CTaIMM MMEIOTCS TOJBKO Y NpeACTaBUTENICH OTaena
XUTPUAMOMMIIETHI, Y OCTAIBHBIX OHHM MOJHOCTBIO OTCYTCTBYIOT.

KiteToyHrle siipa y rpu00B OYeHb MEJIKME, B XXUBBIX KJIETKaX OHU He
BUIOHBI ¥ OOHAPYXXUTh UX MOXHO TOJIBKO NOCJIE CIELIMATbHON OKpacK1
sinepHbIMU KpacutessiMu. CTpoeHMe sapa TUITMYHO I pacTUTEIbHON
kietkd. HexneTouHblit MuLEeauit conepXXuT OONbUIOE YMCIO simep U
Ha3bIBAaETCA UEHOTHYECKUM. B KileTKax CeNnmUpOBaHHOrO MULIEUS OOBIY-
HO HaXOIUTCS OMHO WIM HECKOJIBKO SIIep.

IIuTonnasmMa B MOJIOOBIX KJIETKAX FOMOTeHHAasl M 3allOjIHSET BCIO
MOJIOCTD KJIETKH. MeKue BaKyoJIu MPOSIBJISIOTCS TOJbKO IMOCJe MpHU-
KU3HEHHOH OKpACKHY KpacHUTeJleM HeMTpabHbIM KpacHbIM. C Bo3pac-
TOM LMTOIUIa3Ma CTAHOBUTCSI 3€PHUCTOM, BaKyOJIM YBEJIUYUBAIOTCH,
CTaHOBSATCS 3aMETHBIMM WIM CIMBAIOTCS B OMHY KPYITHYIO BaKyosib. B Ta-
KMX KJIeTKaxX UUMTOIUIa3Ma 3aHUMAeT MOCTEHHOE MOJOXEHHUE U ee TSIKHU
MepeceKaloT BaKyoJlb BO BCeX HampabiieHusAX. KJIeTOYHbI COK BaKyo-
Jieii 6ecCUBETHBIA ¥ COCTOMT U3 BOTHOIO PacTBOpPA MUTATENbHBIX BE-
LLIECTB M NMPOAYKTOB MeTabonu3ma. B uuroriasme yacto MOXHO YBH-
JeTh 1IApOBUIHbIE KAIUIM Macjia, KPMCTAJUTbI pa3iuYHON HOpMBI, MeJ-
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KM€ KaIUIM IIMKOre€Ha, OKpalllMBaIOLIMeCs] peaKTUBaMU, CONEpXallu-
MM HOJI, B KpaCHO-OypbIii LIBET.

I'puOBI pa3MHOXAIOTCSI BEr€TATUBHO, OECIOJBIM U ITOJIOBBIM IYTEM.
BereraTuBHOE pa3sMHOXEHHE NMPOUCXOMUT (parMEHTaMM MMIEIMA,
KOTOpbIE, TIONAB HAa HOBBII MPUTOMHBIA CyOCTpaT, NAIOT HA4Yalo HO-
BOMY MHIIENHIO. JTa CIOCOOHOCTh LIMPOKO MCHOJIb3YeTCs B Jabopa-
TOPHOM MPAKTUKE VISl MOAAEPXAHMS pOCTa TPUGOB Ha MCKYCCTBEHHBIX
MIUTATENbHBIX Cpefax NMyTeM IEPeHOCa KYCOYKOB MHUILIEIHSA C OXHOM
cpensl Ha IpYTyIo.

OpraHbl 6eCIIOJIOr0 ¥ MOJOBOrO0 PasMHOXEHHS Y TPHOOB YPE3BHI-
YaiiHO pa3sHOOGPa3HBI U COCTABJIAIOT OCHOBY KJIAaCCH(MKALIMM ITOTO
LapcTBa. becnosnoe pa3sMHOXEHNE MOXET OCYILECTRIISATECS TTOMBIKHBIMHU
300CHOpaMM WJIM HEMOABMXHBIMHU CIIOPaHTHOCIIOpaMH, a TaKXe KO-
HUIUSAMU. 300CIOPH ¥ CIIOPAHTHMOCTIOPHI 00Pa3yIoTCs SHAOIEHHO, T. €.
BHYTPHM MaTEePUHCKO#H KJIETKH — CIIOPAaHTHs, 3 KOHUIUM (hOPMUPYIOT-
Csl BK30T€HHO — Ha BepLUMHE WM COOKY CnelMaMi3upOBaHHOM rudbl
MULIENNS, Ha3bIBaeMOH KOHUAMEHOCIIEM.

B mpounecce nmonoBoro pa3MHOXEHHMS y I'pMOOB, KaK M Y JPYTMX
OpraHM3MOB, MPOMCXOMMT CIUSHHME IBYX IOJIOBBIX KJIETOK (IL1a3Mora-
MHUs) M uX saep (Kapuoramus). IIpy 3ToM 3TH nBa COOBITMS MOTYT

Puc. 106. Muuenwuit rpuGos:

A — GbparMeHT HEeKJIETOYHOro Muuenus; b5, B — KIETOYHBI MUUENNI Ha MO3AHEN
CTafMy pa3BUTHUS
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OBITH pa3ieeHBl BO BPEMEHU M POCTPAHCTBE: COOTBETCTBYIOLLUE SI/Ipa
MOTYT CIi€pBa HE CJIMBAaThCSl, 8 KOOPAMHUPOBATLCSA MOMAPHO, B AaJIb-
HeilleM CUHXPOHHO JEJISICh; Hapa TAKUX HECECTPUHCKMX SIeP HOCHUT
Ha3BaHHE MMKApUOH. B pe3ynbTare mosoBoro mpoiecca y NpUMHTHB-
HBIX NIpeICTaBUTeNEH 00pa3yloTCs NOKOSLIUECS CIIOPBI — 3UTOTHL, 4 Yy
6oJiee pa3BUTHIX — CHELHAIbHbBIE MOMIOBbIE MEHOCHIOPHI. Y CyM4YaThix
rpu6oB GOpMHUPYIOTCS SHIOTEHHBIE ACKOCIIOPHI, a Y 0a3MIHaIbHBIX —
3K30reHHbIe 6a3MINOCTIOPHI.

I'pu6Obl Kak rerepoTpo¢HBIE OPraHM3Mbl MCIOJB3YIOT SHEPTHIO,
HaKOIUIEHHYIO B OPTaHMYECKHX COEIUHEHMSIX IPEUMYILECTBEHHO pac-
TUTENIBHBIMA M B MEHbILIEH CTENEHU XUBOTHHIMU OpraHM3MaMM, OC-
MOTpOo¢hHO IOIJIoNIas MUTATENbHBIE BellleCTBa U3 CyOCcTpaTa, B KOTO-
POM OHH pa3BUBalOTCS. OpraHMyeCcKHe BEleCTBa, UCIONb3yeMbIe IPH-
6aMM B KayecTBE MCTOYHMKOB NMTAHHMS, NPEICTaBIEHb B CyOCTpaTe
KPYTHBIMH TIOJIMMEPHBIMHM MOJIEKYJIAMHU, KOTOPhIE HE CIIOCOOHBI Mpo-
HMKHYTb Yepe3 KIETOUHYIO MeMOpaHy. IToaTomy mutienuii rpp00B BbI-
paGaThIBaeT 3K30(hepMEHTHI, pacCUICIUISIONIME MOJIEKY/IBI CyOCTpaTa Ha
MeJKHe PparMeHTh, CIOCOOHBIE IPOHUKHYTh B KJIETKY. Pa3Hbie rpu-
OBl CHHTE3MPYIOT CielM(pUYECKHE CNIEKTPH ()ePMEHTOB, YTO CIYXHT
OIHMM U3 MEXaHU3MOB CYOCTpaTHOM IMPHUYPOUYEHHOCTH IpHOOB.

Coop matepuana. OOpa3ibl rpuOOB LIS 3aHATHI B 3aBUCUMOCTH OT
BpEMEHM MX pa3BUTHS M MOABIEHUSA COOMPAIOT C paHHE BECHBI JO
nmo3gHei oceHu. i cOopa MOXHO MCIOJIb30BaTh KOPOOKYM Pa3HOro
pa3Mepa, repbapHbie KOHBEPTHI, HOX, a JUISI KPYITHBIX TUTOJOBBIX TENT —
TONOPMK, OyMary it TUKETOK M MATKUI mpocToit KapaHgaui. ITopa-
>XXE€HHBbIE TPaBAHUCTBIE paCTEHUA YIOOHO cOOMpaTh B OOBIYHYIO MONH-
S3TWIEHOBYIO CyMKy. COOpaHHbIE pacCTEHUS B 1aOOpPaTOpUHU B 3aBUCH-
MOCTH OT JaJbHeMHIlEero npeqHasHayeHus: repoapusupyior, GuUKcupy-
IOT WIM MCIIONIB3YIOT ISl BBIIEJICHUS IPUOOB B YMCTYIO KYJIBTYpY Ha
MUTATENbHYIO cpeny. Jnsa huKcUpoBaHUS MOPAXKEHHBIE YYaCTKH JIUCTh-
eB, creOneil WM Iieble OpraHbl MOMEUIaloT B 6aHKY C NMPUTEPTOH
NMpoOKOM M 3aiMBalOT 96°-M 3THIOBBIM ciMpToM. MHoraa marepual,
MpeaHa3HAYeHHBIN U1 IUTOJIOTUYECKMX MCCIENOBaHUM, (PUKCUPYIOT
B pactBope KapHya, a yepe3 CyTKM €ro npOMBIBAIOT CIIUPTOM IO MC-
Ye3HOBEHHMS 3amaxa YKCYCHO#M KMCJIOTH M IEPEHOCAT Ha XpaHEeHUe B
96°-it STWIOBHIMA CUPT. BeICylIeHHBIN repbapHBIil MaTepHa pacKia-
IBIBAIOT B KOHBEPTHI, HCIOJIb3yeMble Ha 3aHATUsAX. COOpaHHbIi MaTe-
pUaT yNOTpeOISAIOT TaKKe IS MPUTOTOBJIEHHUS NMOCTOSHHBIX Nperna-
paToB.

MsicUCThIE TUTOIOBHIE TEJIA aTAPMKOMIHBIX 0a3MIMOMUIIETOB HEOO-
XOIMMO OBICTPO BHICYIIMTH Npu TeMmnepaTtype 40 °C wiu 3abukcupo-
BaTh. I3 pMKCHUpPOBaHHOIrO MaTepyaia U3rOTOBJSAIOT Npenaparthl. Bbi-
CYLUEHHBIE TUIOJOBBIE TeJa HYXXHO 00paboTaTh MHCEKTHLIMIAMHU Ui
NpeJoTBpallieHus MOBPEXISHUSI HACEKOMBIMU Y XPAaHUTb B KOPOOKaX.
OnHako cienyer UMeTh B BUAY, YTO Ul NMOCHeNyIoleil uaeHTuduKa-
LMY CyXoi U PUKCHPOBaHHBIM MaTepyall MaJlo puroiaeH. B atom ciy-

132



yae HeoOXOmMMMO IETaJbHO OMMCaTh BCE OCODEHHOCTH TUIONOBBIX TEN
in vivo (cM. «bnaHK IJIs OnMcaHus LIUISIIOYHBIX TPUOOB»), a COXpaHs-
eMble 00pasiibl MCIIOJIb30BaTh I U3YYEHHUS] MUKPOCKOMMYEEKUX Xa-
pakrepuctuk. [InomoBrle Tena adpmwioGoporaHbIX 6a3UANOMHUIIETOB
CJIeyeT BHICYLIMTH 1O MTOJIHOTO YAAJIEHUS BJIark U XpaHUTb B KOPOOKax
¢ no6arneHneM HadTaIMHA WIK JPYTOro KOHCEPBAHTa MPOTUB JIUYM-
HOK HaceKoMbIX. MIx XenarenbHO coOuparh C pparMeHTOM KOPHI Aepe-
Ba, Ha KOTOPOM OHH pacTyT. [N npeaoTBpallieHUs MOMaiaHUs CIIOp
JIpyrux rpuOoB IUTOAOBLIE TeJIa KaXIO0ro BUuaa npu cbope HeoOXoaumMo
MOMELIATh B OTAEIbHBINA KOHBEPT WiK KOpoOKy. [Tnonoseie Tena (amo-
TEIHH) TMCKOMMIIETOB JIyYlle BBICYLUUTh M XpaHUTH B BUIE repbapusi,
TaK KaK ¢ (PMKCHPOBaHHBIM B CIIMPTE MAaTEPHaIOM BIIOC/IEACTBUU pa-
60TaTh JOBOJIBHO CJI0XHO. C cyxoro repbapHOro Marepuaia JUCKOMM-
LIETOB Cpe3bl YIOOHO JIenaTh C MOMOMUIBIO TOJIOBUHKH JIe3BUs Ge3omac-
HOM OpUTBHI oA OMHOKYNApoM. [ToyyeHHBIE TOHKHE CTPYXKEUKHU Ie-
peHocsat B KOH, Boxy wiu Apyryio MOHTHPOBOYHYIO CPEdy.

Hexkoropble rpubbl, XapakKTepU3YIOIIMeCcs: MUKPOCKOITMYECKH MaJIbIMU
pa3MepaMy PENPONYKTUBHBIX CTPYKTYP, — TaK Ha3bIBaeMble MUKPOMM-
LIETBI — JUIS TTOCTIEMYIOLIETO M3YYEHUsI HEOOXOMMMO BBIpAlMBATh B JIa-
6opaTopuy, BBIIEIAS B YUCTYIO KYIbTypy. IX MOXHO KyJbTHBMPOBATh
Ha ectecTBeHHOM cyOcTpate (Pildbolus Ha moMeTte Jowany, Sclerotinia
Ha (pparMeHTax KOpHeIuIona MOpKoBH). MHorue rpubbl XOpollO pacTyT
Ha CHEHMAIbHBIX XUAKHUX Y TBEPIBIX arapu3MpOBaHHBIX MUTATEIbHBIX
cpenax (Bunnl Aspergillus, Penicillium v npyrue neittepomMuiieTh). Takoit
MaTepua UCHOJIb3YIOT Ha 3aHSATUSAX B XXMBOM BHIE.

OTAEN 3UTOMULIETDI (ZYGOMYC(STA)

3urommieTsl 06J1aJaI0T XOPOILIO Pa3sBUTHIM MHOTOSIIEPHBIM, Mpe-
HMYILIECTBEHHO HEKJIETOYHBIM O6€CLBETHHIM MMIIEIMEM, B KOTOPOM
CenThl BO3HUKAIOT NMPHM CTAPEHUHU WIM NpU O0Opa3oOBaHMM PEMPOLYK-
TUBHBIX CTPYKTYD.

KiieTku MULIETNSI OKPYXXEHBI XOPOILLIO 3aMETHOM TBEPIOW CTEHKOM,
00pa3oBaHHOM IIaBHBIM 06pPa30oM KOMILUIEKCOM XMTHHA U XUTO3aHA.

Becnonoe pa3MHOXEHUE 3UTOMULIETOB OCYLIECTBJISIETCSI HEMOBILK~
HBIMM CITIOpaMH, MOKPHLITBIMH 000/I0YKOi, 00pa3yIolIMMUCS SHIOTEHHO
BHYTPHY OCOOBIX CITIOPOBMECTHJIUILI — MHOTOCIIOPOBBIX CIIOPaHTHUEB, Ha-
3bIBAEMBIX CIIOPAHTHOCTIOPaMM. Y 3BOJIIOLMOHHO 00J1ee pa3BUTBIX Mpel-
CTaBUTEJIEN 3UTOMMIIETOB CIIOPAHTMOCIOPH 00pa3yloTcsi B MaJIOCIIO-
POBBIX MEPOCIIOPAHTUAX WU OLHOCIMOPOBBIX CIIOPAHTHUOJISIX, KOTOphIE
MpY CO3pEeBaHUM OTNANAIOT LIEIMKOM, TaK KaK CTEHKa CIOpHI cpacTa-
eTcsl co CTeHKoi cmopaHruonu. Ilepexon or hopMUpOBaHUSE MHOTIO-
CIIOPOBBIX CIIOPAHTUEB K OMHOCIIOPOBLIM CIIY>KUT IPUCIIOCOOIEHNEM K
HazeMHOMY 00pa3y XXHU3HU: B HA3eMHBIX YCJIOBUSIX HA 00pa3oBaHueE Mac-
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CHBHOI'O MHOTOCIIOPOBOT'O CIIOPaHIMsl HEOOXOIMMO OOblle BpEMEHH,
yeM Ha (OpMHUPOBaHNE MHOTOYUCIEHHBIX MEJIKUX CTIOPAHTUOJIEH K-
30T€HHBIX CIIOp, a YCJIOBUS Ha cylle ropasno 0ojee mepeMEHYMBDI,
YeM B BOJIE, Y JIETKO MOTYT M3MEHUTBLCS B XYILIYIO CTOPOHY.

ITonoBoit mpouecc y 3MroMMIIETOB Ha3bIBa€TCSl 3UTOTAMUECH: B TH-
MMYHOM Cllydyae clMBaeTcsi HemvddhepeHIIMPOBAaHHOE HA OTAEIbHBIE
ramMeThl CONEPXMUMOE ABYX KJIETOK (FaMETaHIMEB), OTAEMSIOLUIMXCSA OT
KOHILIEBBIX YYACTKOB I'() MMIIEJINS MIONEPEYHbIMU TIEperopoaKaMu (cer-
taMu). Cpei 3UMrOMMIIETOB CYILIECTBYIOT reTEpOTAJUIMYHBIE (OONBLUMH-
CTBO) ¥ TOMOTUIMYHBIE BUIBI. ¥ TOMOTAJUIMYHBIX BUIOB CIMBAIOTCS
raMeTaHIuy, obpasyloumecss Ha OJHOM MHLENIUU, a y FeTepOTaUIMY~
HBIX — raMeTaHTuH, POPMHUPYIOIIMECS HA Pa3HbIX MULEIHAX. Y OMHUX
BUIOB KOMYJUPYIOIIME FaMETAHTMM MOTYT HE Pa3IMyaThCsl MO BHELI-
HeMy BHAY ¥ pa3Mepy, TOIIa KaK y IPYTHX — OfHA M3 CIMBAIOLIMXCS
KJIETOK (KeHcKas) 60JIbLIero pa3Mepa, yeM apyrasa (Myxckas). Yacto
OT CyCneH3opa — rudbl, Hecylei XeHCKUi raMeTaHruii, — oTpacra-
IOT NIPUIATKH, a B Cllyyae MX oOpa3oBaHUsI OT OOOMX CYCIIEH30pOB
NMPHUIATKY Ha CYCIIEH30pe C MYXXCKHUM raMeTaHTMeM 0oJiee MeJIKue.
B MecTe cnusaHUsA raMeTaHrueB popMuUpyeTcsi MOKOSAIIAsCS 3Urocmopa
(3urora) ¢ TOJCTHIMU TEMHOOKpAalLlEHHBIMU cTeHKaMu. IIpu mpopac-
TaHMM 3UTOCIIOPLI 00pa3yeTcsi KOPOTKas poCTKOBas rmuda co cropaH-
rueM, MOp(dOoJOrM4eCKN CXOOHBIM CO CIIOpaHTUEM, GOPMHUPYIOIIUM-
Csl IpY OOBIYHOM OECIOJIOM Pa3MHOXEHMH.

3uroMuieTs HacyuThIBalOT Gojiee 600 BMAOB, OOMTAIOLIMX Mpe-
MMYILECTBEHHO B Ha3eMHBIX YCJIOBHSAX. Pa3BUBalOTCS Kak canpoTpodml
B MOYBE, OCOOEHHO OKYJIbTYPEHHOI, Ha paCTMTENbHBIX OCTaTKax, Ha
IIOMETE XUBOTHBIX; CPEIX HUX MMEIOTCS Mapa3suThl IpUOOB, BBICLIMX
pacTeHMii, HaCEKOMBIX Y IPYTHX XUBOTHBIX, BKJIIOYas yejoBeka. My-
KOpOBBbIe rpuOBl YacTO 00pa3yloT MYyLUMCTHIA Oesblii Wi cepoBaThlit
HajeT Ha xiebe, BapeHbe, IUIOJAX, OBOLIAX M CEMEHAax BO BpeMs HX
xpaHeHus. Bunrl xiacca I'momepomutietsl (Glomeromycétes) o6pa3y-
IOT SHIOMHKOPH3bI C TPAaBIHUCTBIMU PACTEHUSIMM.

IMonasnsioniee GONBIIMHCTBO MpPENCTaBUTENEH OTAENA BXOAST B
xi1acc CoGcTBeHHO 3uromuiieThl (Zygomycétes), K KOTOPOMY OTHO-
CHUTCS TIPAKTUYECKHU BCE, YTO OBLIO CKa3aHO 00 oTnese B 1ejaoM. LleH-
TpaJIbHOE MECTO B 3TOM KJjacce 3aHMMAaeT MOpsAIOK MyKOpOBBIE
(Mucoréles) — HauOonee TUIMUYHbIE 3UTOMULIETHI.

Co cTpoeHMeM TajuioMa, Mop¢oJiorueii opraHoB GECIIONIOro M IO-
JIOBOTO pa3MHOXEHMs, 00pa30BaHMEM 3UTOT, OCOOEHHOCTSIMM TeTe-
pOTAJLIM3Ma, 3BOJIIOIMEH OT MHOTOCIIOPOBLIX K OAHOCIOPOBBIM CIIO-
PaHTUsSM MOXHO O3HAaKOMMTBCSI Ha NMpPUMEpPE BUIOB, OTHOCSALIMXCS K
ponam Miicor, Phycdmyces, Rhizopus, Pilobolus, Circinélla, Syncepha-
ldstrum, Cunninghamélla.

Pon myxop (Miicor) xapakTepu3yeTcsi OIMHOYHBIMM OeCLIBETHBIMU
CIIOPAaHTUEHOCIIAMH, OTXONSIIMMM OT BEreTaTMBHBIX I'Md MHULIEIMA.
CnopaHrMeHoCbl MOTYT OBITh MPOCTHIMM WM Pa3BETBIEHHBIMM. Bojb-
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LUMHCTBO BUAOB poia rerepotaimyHbl. KynsTypsl BunoB pona Miicor
MOXHO BBIIEJIUTh U3 ITOYBHI WY NIOMETA TPABOSAHBIX XXUBOTHBIX. Bom-
HYIO CYCII€H3MIO WIM NbUIEBUIHBIE YaCTUIILI OYBHI paCCEBAIOT Ha IO-
BEPXHOCTb NMMTATEJILHOM cpelbl (cycno-arap, cpena Yameka). [omet
>KMBOTHBIX MOMELIAIOT BO BIaXHYI0 Kamepy (yaiuka [Tetpu ¢ BiaxHoi
&WIBTPOBaTbHOM Gymaroit). s MOay4eHMs KyabTyphl HEOOXOMMMO
3—4 gus. A

OcHOBHas1 YaCTh MUIIEJIUS MYKOpa pa3BUBaeTCsl BHYTPHU CyOCTpaTa
Y YaCTUYHO Ha €ro MoBepXHOCTH. OT MOBEPXHOCTHOTO MUILIETHUS Bep-
TUKAJIbHO BBEPX OTXOMAT LUJIMHIPUYECKHE HEBETBsALIMECS T'Mbbl —
CIOPAHTHEHOCHBI, HA BepLUMHE KOTOPBIX 00pa3yloTcs 1IapOBUIHO B3IY-
ThI€ CIOPAHTMU. BHYTPh CIOpaHIUs BOAETCS LUAPOBUAHO WK OyaaBo-
BUIHO PaCLUIMPEHHBIN KOHEIl CIIOPAHTUEHOCHA, KOTOPhI (hOpMUpYET
KOJIOHKY B TMOJIOCTH CIIOPAHTHUsl. Y pasHbIX pOJOB MYKOPOBBIX IpHOOB
KOJIOHKa MMeeT HEOIUHAKOBYIO (OpMYy — LWIMHIAPHYECKYIO, rpylle-
BUIHYIO, LHIAPOBUIHYIO WiK OynaBoBuAHY1O0. IIpu co3peBaHuu criop cno-
PaHTMH HE OTHENSAIOTCS OT CropaHrueHocua. Mx cTeHka mpu MOBbI-
LIEHHOM BJIAXXHOCTU BO3IyXa PacTBOPSETCS M CIOPHI MaCCUBHO pac-
MPOCTPAHAIOTCA BETPOM M BOHOM. BHYTpM cnopaHIusi pa3BHBAalOTCS
MHOTOYMCJIEHHbBIE CIIOPHI 6ECMOJIOro pa3sMHO-
XEHUs — CHOpaHrMocmopbl. Macca 3penbix
CIIOpaHTMEB BUAHA Ha NMOBEPXHOCTHOM GeJo-
BaTOM WJIM CEPOBAaTOM MYILUKE B BUAEC MEJIKUX
YEPHBIX [OJIOBOK.

Jns mony4yeHUst YMCTOM KyJIbTYphl MyKopa
HEeOONbLIOE KOTHYECTBO MULIETUATBHOTO ITYIII-
Ka MOCEBHOI UIJION NMEPEHOCAT Ha CTEPUWIbHYIO
MUTaTeNbHYI0 cpeny. I1pu perynsipHoM nmepece-
BE€ Ha CBEXYIO IUTATEJbHYIO CpPeoy KyJIbTypa
MOXET COXPAHATHCA B TEYEHHE MHOTMX JIET.

st M3yyeHus: CTPOEHUsI MUIIEIUS U CIIO-
paHTMeB Ha 3aHATUSX Npenapar roTOBST Clie-
nyomuM obpasoMm. HeGosblloe KoauyecTBo
MMIIENINS CO CIIOPAaHTUSIMM OepyT mpemapo-
BaJIbHOM MIJIOW WIM NMHIETOM, OCTOPOXHO
CHMMAIOT APYrO# MIJION U pacCMaTpUBAIOT Ha
CYXOM TMpEeAMETHOM CTEKJIe NpU MAaJIOM YBe-
JIMYEHUH MUKpOCKomna. BuiieH oOWIbHBI He-
KJIETOYHBIA OECUBETHBIH MHULENUM, NPSIMbIE
IIWIMHIPUYECKIE CIIOPAHTUEHOCIIBI, HECYIIIVE

Puc. 107. Mucor:

A — MMUenui ¥ CIOPAHTUEHOCLBI CO CTIIOPAaHTUSAMHU,
b — cnopanruit co cnopamyu; B — KoJIOHKa ¢ BOpPOT-
HMYKOM (2) B OCHOBaHMM M criopsl (1)
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HIapOBUIAHBIE TEMHOOKPALIEHHbIE CIIOPAHTUH, OOBIYHO MOKPHITHIE KPU-
CTaJUIMKAMM 1aBeJIeBOKUCIOro Kanbums. ITocne 3Toro Ha mpemapar
HAaHOCSAT KAIUIIO BOIbI, 3aKPbIBAIOT IMOKPOBHBIM CTEKJIOM M paccMar-
PUBAIOT €ro CHayajia Npv MajoM, 3aTeM NpH OOJIbLLIOM YBEJIUYEHUU
MHKpockona. B Bone cTeHka criopaHrusi paciuIbIBaeTCsi M OT Hee OCTa-
€TCs JMLIb HeOOJbIION YyYaCTOK B OCHOBaHMU KOJIOHKM B BUIE TakK
Ha3bIBAEMOT0 BOPOTHHYKA. BOKpyr pa3pyleHHOTO CIIOpaHTHs BUIHBI
MHOTOYHUCJIEHHBIE LIAPOBUIHbBIE, IIUNCOMAANbHBIE, IUIMHIPHYE-
ckue, 6ecLBETHBIE, XKENTOBAThIE WIM CEPOBATO-IABIMYATHIE CIIOPAHTH-
ocnopsl, hopma U OKpacka KOTOPBIX 3aBUCUT OT BHa MyKopa. B omHoM
CIIOpaHTMHU MOTYT 00pa30BBIBATHCS OXHOPOIHbBIE WIN Pa3HOPOIHBIE MO
¢opMe ciopaHrrnocnoptsl (puc. 107).

Pon pusonyc (Rhizopus). B oTauuyme oT Mykopa CIIOPaHIMEHOCIIBI
BUIOB poAa puU3omyc oOpasyloTcsi He OOMHOYHO, a NMYyYKaMM, CHIS-
IIMMHM Ha pa3BETBIIEHHBIX KODUYHEBATHIX PU3OUIAX, BHEAPSIOLIMXCS B
cybcTpar. Mexny nmyykaMy CIIOPaHTHEHOCIHEB 00pa3yloTcsi GeciBeT-
Hble IYTOBUIHBIE CTOJIOHBI, PACIIOJAralolMecss Hal NOBEPXHOCTBIO
MUTaTeNbHON cpenbl. 'pub pacter OBICTPO M OOBIYHO HapacTaeT Ha
BHYTPEHHIOIO TOBEPXHOCTh KPBILLIKH Yaluky ITeTpy, Ha KOTOPOii 0OYeHb
XOPOLUO BUIHBI PU3OUIBI ¥ CTOJIOHBI IPH paCCMAaTPpUBaHUM IO OMHO-
KyJiapoM. 3pelibie CIIOPaHI'MHM OKpallleHbl B YEPHBIHA IIBET OT MacChl
CIIOPaHTUOCIIOP, MPOCBEYUBAIOIIMX Yepe3 CTEHKY CIIOPAHTHS.

Bunbl 3TOr0 poma o6pasyioT MyLIOK TEMHO-CEPOro IIBETa Ha pas-
HBIX cy6cTpaTax, B TOM YMCJIE€ MOTYT MOpaXaThb IUIOAbI, HAaNpUMED,
LIMTPYCOBBIX. PU30Myc BBIIENSIOT B YHCTYIO KYJIBTYPY TaK Xe, KaK U
MyKop. UHCTYI0 KyJIbTYpy MOXHO MOJIEPXUBATh Ha CYCJIO-arapoBOii
MUTATENIbHOM Cpele WX BO BJIIAXXHOH KaMepe Ha Xxiebe.

s MUKpPOCKONMPOBAaHMS Mpenapar roToBAT TaK Xe, Kak I My-
kopa. [Tocne HaHeceHMs1 Ha MpenapaT Karuli BoIbl XOPOLlIO BHIHA 1la-
POBHIHAs KOJIOHKA. Y KPYMHBIX 3K3EMIUIIPOB OHA CMMHAETCS CBEPXY
Y TOTJa NMPOU3BONUT BIeYaTIEeHUE LUISANKHU rpuba, CUasiieil Ha HOX-
Ke. Ha noBepXHOCTH ABIMYATHIX CIIOPAHTMOCIIOP, YAaCTO HENMpPaBUIbHOM
yIJI0BaToil GopMbI, IpH OONBLLIOM YBETUYEHHHM MUKPOCKONA BUIHA MIPO-
IIOJIbHAsA HCYepUeHHOCTH (puc. 108).

Pon nmunodoayc (Pilébolus) ornuyaercs
TEM, YTO CIIOPAHTHMM C CHJION OTOpachiBa-
IOTCSI OT MACCMBHOTO CIIOpaHIMeHOoCIa, pac-
IUMPEHHOTro B BepxHel yactu. HauGonee pac-
npocTpaHeHHbId BUn P. crystallinus (Wigg.)
Tode pa3BuBaercsi Ha moMeTe TPaBOSAHBIX
KMBOTHBIX M OCOOEHHO YaCTO BCTpEYyaeTcs

Puc. 108. Rhizopus:

1 — crnopaHrmeHocubl; 2 — CIOPaHTMH; 3 — CHo-
pbl; 4 — KOJNOHKA; 5 — PU3OUABI; 6 — CTOJIOH




Puc. 109. Pilobolus:

A — BHeWIHMII BUA criopaHrues; b — 3penslii cmo-
paHrueHocen ¢ Tpodouucroit (/); B — aKTHBHOE
oTOpachlBaHUE CIIOPaHTUSA

Ha nomerte nomany. CriopaHIHeHOCIBI N0-
SIBJISIIOTCS. yepe3 7—9 nHelt MHKyb6upoBa-
HHUA 06pa3lioB CBEXETo MOMETA JIOLAAN BO
BIaxHo# KaMepe. [Tuno6onyc oTHOCHTCS K
O6GIMraTHBIM KONPOTPO(MHBIM rpudbaM Hu
MOTOMY NpPaKTHMYECKHM HE pa3BMBAETCS B
KYJIbType Ha MICKYCCTBEHHBIX ITUTATEIbHBIX
cpenax. Ha noBepXxHOCTH IoMeTa Jaxe He-
BOOPY>XEHHBIM IJ1a30M XOpPOLUO BUAHBI HE-
pa3BETBJIEHHbIE CIIOPAHTMEHOCHBI, JOCTH -
ratoutye 10 Mm B mmHy. Mx o6iiiee crpoe-
HME IPEKPACHO BUIOHO MOJ OMHOKYISIPOM.
InwmmHapuyeckuii ciopaHrueHocel B Bep-
XHei yacTh oOpasyeT SJIIUIICOUHATBHOE
B3AYTHE, NEPEXOHsllee B KOPOTKYIO Y3KYIO
LIEMKY, HA KOTOPOM pacrojiaraeTcsi CIUTIOCHYTHIN 3aKpYIJIEHHBIH Yep-
HBIi1 CIIOPaHTU B BUIE LIUISANKH. B OCHOBaHMY CrIOpaHTMEHOCHA BUJI-
HO paclUMpeHue, Ha3bplBaeMoe TPOMOLUCTON, OOBIYHO MOIrpYXEeHHOE
B cyocrpar (puc. 109). B HixXHEi YacTH OACIIOPAaHTMAILHOTO B3YTHS
CIIOpaHrMeHOCell MMEET Y4acTOK, HMTOIUIa3Ma KOTOPOro OKpallieHa B
CBETJIO-OpaHXXEBBIH 1IBET OJ1arofnapst HAKOIUIEHMIO KApOTUHOMIOB. 3pe-
JIBIA CIOpaHTMEHOCEll 00J1ajaeT MOJOXMUTENbHOM (hOTOTpONUYECKOi
peakuuei. [ToncrnopaHruanibHOE B3AYTHE BHITONHAET QYHKIIMIO JIMH-
3bl, POKYCHpPYET CBET HAa KJIIETOYHYIO CTEHKY, TPOTHBOIOJIOXHYIO Ha-
MpaBJIEHUIO MaNalolIMX Jydeil cBeta. B Mecte mageHus my4yka Jnydeit
CBETa CTEHKAa PaCcTET U pacTArMBaeTcs ObICTpee, YTO MPUBOAUT K U3rH-
6aHMIO CIOPAHTUEHOCLIA B CTOPOHY CBeTa. [ IMKOreH, comepXXaluiics
B CIOpaHTUH, (epMEHTUPYETCS C 0Opa3oBaHUEM CaxapoB, YTO NPH-
BOIMUT K pe3KOMY BO3PDacCTaHMIO B MOJACMOPAHTUAIbHOM B3AYTHU TYp-
TOPHOrO AABJICHMS, MOA NEHCTBUEM KOTOPOro CIIOPAaHIMMl B LIEJIOM
BUIE C CWIOH OTOpAchIBAa€TCs HA pacCTOSIHUE OKOJIO 1 M B Hampasie-
HUM majaouero ceera. Ha moBepXHOCTH 3peioro CIOPaHTHUS BUIHHI
KamnejabKyd BOIbl, BBIIABIMBAIOLIEHCS MPU BO3pACTaHUMU TYPrOPHOIO
napneHusi. CTeHKa CHOpaHTHEHOCIA IoC)ie OTOpachIBAHUS CIIOPaHTHUS
crnagaetcsi. OTOpOIIEHHBI CIIOPAHTUi IPUKJIEMBAETCS K JIMCThSIM pa-
CTEHMH, MO3IHEE MOENAEMBIX TPABOSIAHBIMUA XHBOTHBIMU. CIIOpHI U3
CIIOpaHTHUsA OCBOOOXIAIOTCS MOC/IE Pa3pylEHHs €r0 CTEHKM M Ipopa-
CTalOT MULIETNEM.

nst npUroToBNeHMs npenapara npenapoBaIbHON MIJION WIM ITUH-
LIETOM aKKYPaTHO ITOAXBAThIBAIOT CIOPAHIMEHOCEL] Y OCHOBAaHUS HOX-
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KM ¢ He6onpluMM ¢hparMeHTOM cybCcTpaTa, MEPEHOCST B KAaIUlO BOXBI
Ha MPEIMETHOM CTEKJIE M PaCCMaTPUBAIOT ITOA OMHOKYJISIPOM WJIM TIPU
MaJIOM YBEIWYEHHMH MMKpocKomna. i obHapyxXeHMs TPO(OIIMCTHI
dbparmMeHT cybcTpaTa B OCHOBAaHMHM HOXKM CHOPaHTMEHOCHA CJeAyeT
aKKypaTHO paCYMCTUTh AByMs NPENapOBaJIbHBIMU HUIJIaMH B KarUie BOIbBI
oA OMHOKYJISIDOM.

Pon ¢puxomunec (Phycomyces). CriopaHrmeHoCIbI BUIOB pona ¢u-
KOMHIIEC UMEIOT HauboJiee KpYMHbIe pa3Mephbl CpeIy MyKOPOBLIX I'pU-
60B U mocturaioT B winHY 30 cM. Pa3BuBaloTCS B NMOYBE, Ha TIOMETE
TPaBOSLIHBIX XUBOTHBIX. ET0 KyJIBTypy MOXHO MONAEPXUBATh HA CyC-
no-arape. CopaHruy BUIOB 3TOTO POJAa UMEIOT TUITMYHOE [UISI MYKO-
pOBBIX rpu6OB cTpoeHune. Ha nmpuMepe 3TOro poaa MoXHO HabGII0AATh
OJIOBO# Mponecc ¥ 00pa3oBaHUE 3HUIOT.

IlpencraButenn poma — reTEPOTAUIMYHBIE IPHOBI, TaK YTO A
MIOJTyYEHHST 3UTOT HEOOXOMUMO MOCESATh Ha IMTUTATEIBHYIO CPEey B YalllKe
IleTpyu KynbTypHl pa3HBIX MTOJIOBBIX 3HAKOB TAKUM 00pa3oM, YTOOBI UX
MMIENINI poc HaBcTpewy apyr apyry. Yepes 7 — 10 nHeit mHKyOupoBa-
HMSI B MECTE BCTPEYM ABYX MMIIEJIMEB PAa3HBIX MOJIOBBIX 3HAKOB IPOMC-
XoauT (opMHPOBaHME 3UTOT, BUOUMBIX HEBOOPYXXEHHBIM IJIa30M KakK
JIOCTaTOYHO KPYIHBIE YepHbIe 00pa3oBaHMs (KaK YEpHasi 1OJIoca B MECTE
CpacTaHUs MULIEIUEB).

C noMoLIbIO NPeNnapoBaIbHON MIJIBI 3UTOTHI MEPEHOCAT Ha Ipel-
METHOE CTEKJIO B KaIuTio BOABI WM nyyie B 5%-it pactBop KOH (mna
MPOCBETJIEHUSA) U PAaCCMATPUBAIOT NMPU MAJIOM YBEJIMYEHMM MUKPO-
ckoma. 2KenarenbHO OpaTh 00JIbLIOE KOJIUYECTBO 3UTOT, YTOOBI B Npe-
napaTe OKa3aJIuCh 3UTOTHI Ha pa3HbIX cTaausix ¢dopmupoBanusa. Ha pan-
HeW CTaAuM Pa3BUTHS 3UTOT BUAHBI CMBIKAIOUIMECS KOHLIBI B3MYTHIX
KOMYJIAIIMOHHBIX BETBEH (MX Ha3bIBAIOT 3Uro(Oopsl, CYCNEH30pHI, MOJI-
BECKHM), ellle He OTHEJIEHHbIE OT OCTAJIbHOM YacTH MMIIENIUs MONepey-

* Puc. 110. Phycomyces:

A — HayanbHas cTafus O0pa3oBaHMS 3UTOTHI: | — KOMYJISATHBHbIE BETBH (CYCIEH30-
pbl); 2 — HemuddepeHUMpPOBaHHbIe raMeTaHruy; b — 3penas 3urora: /| — 3Urora;
2 — OTPOCTKM CYCIEH30POB
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HBIMM [TEpEropoaKaMu. 3aTeM MOXHO BUIETh OTAEICHHBIEC EPEropo-
KaM¥ TEePMHUHAJIbHBIE [AMETAHTMU M, HAKOHEl, TEMHOOKpallleHHbIE
3UroThl, 00pa30BaBlIKECs B MecTe CIMsiHUS rametaHrueB. K cdhopmu-
pOBABILIEHCS 3UTOTE OCTAIOTCS NMPUKPETUIEHHBIMUA OCTaTKH M3OTHYTHIX
3UroopoB XeJITOBATOro I1BeTa. Ha B3MyThIX KOHLIAX KOMY/ISIIMOHHBIX
BETBEH pa3BMBAIOTCS Pa3BETBJIEHHbIE YEPHbIE BHIPOCTHI, OKPYXaIOLIe
3uroty. OHM HayMHaIOT (GOPMHUPOBATHCA €llie 10 00pa30BaHHS 3UTOT
M, KOTJIa 3UroTa, co3peBasi, MpUOOpeTaeT YEPHYIO OKPACKY, TO CO3Ma-
€TCsl BIIeYaTJIeHHE, YTO OHHU OTXOIAT OT ee cTeHKH (puc. 110).

Poxa xynnmnramesna (Cunninghamélla). KonoHum nyumcro-Boiioy-
HBIE, ONIeAHO-AbIMYaThie. CIIOpaHTMEHOCIBI 10 1,5 cM JUITMHO#, BETBS-
umecs, ¢ 1—3 spycaMu BETOYEK CO B3MYTUSAMHU, Ha KOTOPBIX CHUIST
OIHOCNOpOBbIe crniopaHruonu. Iliogymve B3ayTHsi (BE3UKYJIbI) MeNl-
KO3yOyartble, CIIOPAHTHONM MEJIKOIUETUHUCTHIE (32 CYET KPHCTALIOB
OKcaJiaTa KaJibliusi), 00pa3yloTcs 1o Bceil MOBepXHOCTH B3ayTuil. CTeHKa
CIIOPHI CPACTAETCs CO CTEHKOM CIIOPAHTHOJIM U NP CO3PEBaHUM OTMa-
JIaeT LEJTUKOM.

OTAEN CYMYATbIE PUBbI, unu ACKOMULIETbI
(ASCOMYCOTA)

ACKOMMIETBI, UK CyM4aThie rpUOBI, OTHOCATCS K BBICIUMM TPM-
6aM, MMEIOLIMM CENTHUPOBAHHBII MHOTOKJIETOYHBIN MuLIeTHi. OCHOB-
Hasi 0COOEHHOCTb aCKOMMIIETOB — 00pa3oBaHUE B pe3y/bTaTe MOJI0BO-
ro mpoliecca ClelHaIbHbIX OXHOKJIETOYHBIX CTPYKTYp — CyMOK (ac-
KOB), BHYTPM KOTOpPLIX (POPMHUPYIOTCA OOBIYHO 8 acKOCmop, XOTA MX
YHUCJIO y pa3HbIX BUIOB MOXET BapbUPOBaTh OT 2 A0 4 — 5 Thic. CyMKH
MOTI'YT BO3HUKATh HEMOCPEICTBEHHO Ha MMIIEINHU, HO Y OOJbIIMHCTBA
aCKOMUILIETOB OHU (POPMMPYIOTCSI BHYTPU WM Ha MOBEPXHOCTH ILIO-
JIOBBIX TeJI, 00pa30BaHHBIX CIUIETEHUEM MULenus. Pasnnyalor Tpu oc-
HOBHBIX THIA IIOAOBLIX TEJ.

1. KneficToTeLIMM — MOJIHOCTBIO 3aMKHYTHIE TUTOOBBIE TeJa O0bIY-
HO 1IapOBUIHOM MU OKpyrnoi popMbl. MIx cTeHKH 00pa30BaHbI phIX-
JIBIM CIUIETeHMEM TU(d. Y HEKOTOPBIX aCKOMUILIETOB CYMKH B 3pEJIbIX
KJIEACTOTELMSAX PACMONIOXEHB! OECIIOPSIOYHO U 3aNOJHAIOT BCIO MO-
JIOCTb IUIOAOBOTO Te€Ja; 0CBOOOXIEHHE aCKOCIOp naccuBHoe (puc. 111,
A). Pexe cyMKH B KJIEHCTOTELIMSIX PACIIONAraloTCs YopsiIoYeHHO (WIn
OHa BCEro OHa), a aCKOCHOPHl OCBOGOXIAIOTCS aKTHUBHO.

2. [Tepurery — IUIOAOBBIE TeNa 1IAPOBUAHBIE, BEPTUKAIBHO CIUTIOC-
HYTble WM TPYLUEBUAHBIE, YacTO ¢ 6ojee WM MEHee BbIPaXKEHHBIM
OTTSIHYTBIM HOCHMKOM; KaK MpaBUJIO, UMEIOT OTBEPCTHE Ha BEPIUMHE.
CreHka 06pa3oBaHa MHOTOYTOJIbHBIMU, OOBIMHO OKpallleHHBIMH TUIOTHO
cpocuuMmucs KietkaMu. CyMKH CO CTEHKO#H, He pa3pyllaloleics npu
co3peBaHUH, 06Pa3yI0T BEPTUKAJIBHO PACIOIOXKEHHBIN MapajuleIbHbII
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Puc. 111. Tunsl mIoxoBeIX TEJ aCKOMULETOB:
A — xneiicroreumit; 5 — nepurteumit (BTOpMYHO 3aKpPHITHI); B — neputeumii ¢ ycThu-
ueM; I’ — anoreumit; J — ¢parMeHT ruMeHus; I — cyMku; 2 — mnapadusel; 3 —
nepudu3bl; 4 — aCKOCMOPHI

NYYOK, OTXONSLIMIA OT OCHOBAaHMS TUIONOBOro Tena. Ilpu co3peBaHMM
CyMKM (CO3peBaHME MX ITOOYEPENHOE) ACKOCIIOPBI AKTUBHO BHIOpACHI-
BalOTCS. ¥ HEKOTOPHIX aCKOMMIIETOB (MyYHMCTOPOCSIHBEIE TPUOHI) Ie-
PUTEUMHU MOTYT OBITh BTOPUYHO 3aKPBLITBIMH BCIIEACTBUE KCEPODUT-
HBIX yCNIOBUi obuTanus (puc. 111, b).

3. AnloTeuny — OTKPHITHIE IUIONOBBIE TENA, HA BEPXHEM MOBEPXHO-
CTH KOTOPBIX pa3BUBAETCS CJIOH CYMOK, MepeMeXalolUiics co cTe-
PWIbHBIMHU 3jJIeMEHTaMHi — napadu3aMu, KOTOPBI Ha3bIBaeTCsi TUMeE-
HUeM. TUMHYHBIE aNOTeLMH MMEIOT IMCKOBUAHYIO, OIIONLIEBUIHYIO,
YalIeBUAHYIO, 00KaJIOBUIHYIO, JJONATOBUIHYIO (hopMy. OHM MOTYT OBITh
CUASYMMH WIM pacIoyiaraTbCsi Ha KOPOTKOM WIM JUIMHHOM HOXKE.
PacnpocrpaHenue ackocnop aktuBHoe (puc. 111, I, ).

Becnonoe pa3sMHOXEHHE OCYLIECTBSETCS C IMOMOIIBIO 3K30TeH-
HBIX CIIOp — KOHHUAHUN, GOPMHMPYIOLIMXCA HA CIEHUAIbHBIX CTPYKTY-
pax — koHuaueHocuax. KonunuanbHble (6ecrionbie, aHaMOpGHbIE)
CTaluM aCKOMULETOB Ki1accuULUpPYIOTCS Cpeny NeTepOMULIETOB.
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KNACC TAOPUHOMULIETHI (TAPHRINOMYCéTES)

DTOT KJIacc MpeAcTaBiseT co00il Hanboee APEeBHIOIO TPYIITy, UC-
XOIHYIO WIS OCTAJIBHBIX acCKOMULETOB. M3 HEro pacCMOTPUM TOJIBKO
OAVH nopsaok — TadpuHOBBIE, K KOTOPOMY B 3HAYMUTEJIbHOM Mepe
OTHOCMTCSI XapaKTepUCTHUKA BCEro Kjiacca.

Nopsaok TadpuroBbie (Taphrinales)

Bunsl TahpHMHOBEIX MApa3UTHPYIOT Ha NMAMIOPOTHUKAX U 1IBETKOBBIX
pacreHMsX. BrI3bIBaloT pa3sHo0Gpa3Hbie CUMIITOMEI ITopaxeHus. Hau-
0oJiee YacThl IIATHUCTOCTY Ha JIMCThSX U CTEOJAX, AechopMallUM U TH-
neprpoduyeckue u3MeHeHUs (IIPUITYXJIOCTH C BEPXHEN U yTiyOeHU-
€M Ha HUXXHEH CTOpOHE JIUCTA, KypYaBOCTb JIMCThEB, «BEAbMHUHBI MET-
JIbI», IyThIE TUIOAKI U T..). Pa3BurHe gedopmaiiyii mopaxkxeHHBIX opra-
HOB OIpEAEJISIeTCS CIIOCOOHOCThIO 9TUX IPUOOB BHIIEIATh META0OIUTHI
C TOPMOHAJILHOM aKTHUBHOCThIO — B-MHIOJWIYKCYCHYIO KHCJIOTY U
BELECTBA THUIA IIUTOKUHHHOB.

Pon Tadpuna ( Taphrina). Munenuii y Bu-
JIOB pojla MHOTOJIETHHH, 3UMYIOILIUHA B CTEO-
JISX, MOYKax, TpeLIMHAX KOPhl WJIK B NapeH-
xuMe noberos. T. deférmans Fuckel Bbi3bIBa-
€T Kyp4yaBOCTh JIUCThEB nepcuka. ITopaxarorcs
MOJIObIE JIUCThS, MOGErd U Ioabl. JINCThs
CTaHOBATCS GoJjiee TOJNCTHIMH, Aedopmupy-
IOTCSI, CMOPLIMBAIOTCS, IPUOOpeTast Kypya-
BBIA BMI, U oOeciBeynBaloTcs. Takue Jiuc-
Thsl MEpPE3UMOBBIBAIOT, a MO3IHEHl BeCHOM
WM PaHO JIETOM IOJ KYTHKYJIOH 00pa3yioT-
ca cyMkH. KyTukyna npopsiBaercs, U cioit
CyMOK OOHaxaeTtcs. B 310 BpeMs ciienyer co-
6upaTth MaTepuaia Wwis 3aHATMHA. Ero MoxHo
XPaHUTh B CYXOM BUIE Wi 3a()UKCHPOBAH-
HOM B 80°-M 3THUJIOBOM CIMpTE.

st mpUroTOBJIEHHUSI INpemapaTra cyxue
JIUCTHSI HEOOXOAMMO Pa3MOYUThH B Boze. JIuc-
Thsl HApe3aloT IOJIOCKAMH M CKJIAJBIBAIOT
CTONKOM TaK, YTOOBI MOpPaXEHHbIE YYaCTKH
HaKJIaIbIBAJIMCh APYT Ha ApYra, IOMEIIAIOT B 3
Oy3MHY WM MEJIKO3EPHMCThIH MEHOIUIACT U A B
OpMTBOI TOTOBSAT MOINEpPEeYHbie TOHKHE Cpe-
3bl, KOTOpbIE MPENAapoOBATbHOM UIJIOH Tepe-  Pyc. 112. Taphrina de-
HocaT B Kamwmo 5—10%-ro pactBopa KOH  formans. «Kypuyasocts»
(mnsa npoceeTiieHus1). Ha nmoBepxHocTH anu- JIUCThEB NEPCHKA:
AepMHUCa MOM KYTUKYJIOH BUIEH CIIOM KOPOT- 4 _ pyemmit sux nopa-
KOOY/JIaBOBUAHBIX C NMPUTYIUIEHHON BepIIU- xeHus; b — cymka
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Puc. 113. Taphrina pruni:

A — KHUCTb YepeMyxu C nopaxeHHbIMU (/) M 3p0poBbIMU (2) mnogaMu; 5 — pa3pes
yepe3 neprugepUYECcKyo YacTb MOPAXKEHHOIO IUIOAA C MaTMCAIHBIM CJIOEM CYMOK

HOM CYMOK, HaXOASILIMXCS Ha pa3HOW CTaauM CO3peBaHHUs. 3pelibie
CYMKH colepXar 1o 8 GeClBETHBIX Crop oBaibHOI (hopmel. MHorna
MOXHO BHIETh UX IoYKoBaHue. CyMKa pacmojiaraeTcsi Ha KJeTKe-HOX-
Ke, TPEeNCTAaBIAIOIEN MYCTYIO KIETKY MMIENUS WIM XJIaMUIOCIOpY,
BBIPOCT KOTOPOI1 IpeBpaTUJICS B CYMKY (puc. 112).

Hpyroii Bun atoro pona T. prini (Fckl.) Tul. BeI3piBaeT 06pa3oBa-
HME IYTHIX HeCheNOOHBIX IUIOAOB y ciuB, a T. pddi (Jacz.) Mix, y
TUIOOOB YepeMyXH — 3a0oJIeBaHUE, Ha3biBaeMoe «KapMallkaMu». Ko-
CTOYKa Y TaKHX IUIONOB He o6pasyercs. BecHoii criopsl rpu6a Bo Bpe-
Ms IIBETEHUS 3apaxaloT 3aBfA3b IUIOAOB, TI€ Pa3BUBAETCS MMIIEIHIA.
®opMmupyloLUecs U3 3apaXeHHBIX 3aBsi3eil oAbl neOpMUPYIOTCH,
B3IyBAIOTCS M YIJIMHSAIOTCSA. X IOBEpXHOCTH KaXeTcsi KakK Obl Mo-
KpBITOI BOCKOBHIM HajleToM. CoOpaHHbIe NMOpaXeHHbIE MJIOABI Xpa-
HAT B CYXOM BMIE WIM B cnupTe. JIJisi MPUTOTOBJIEHHUSI Mpenapara
CyXMe IUIOBI NMpeaBapUTeIbHO pa3MayMBaloOT B Bojie. 3aTeM GpUTBOIA
JIeJIal0T TOHKHE cpe3bl ¥ noMewaloT ux B 5— 10%-it KOH. Ha nosep-
XHOCTH MOpaXXeHHbIX MIOAOB, MO OTCIAMBAIOLIEHCA KyTUKYJIOM, Ha
cpe3e BHIEH CJIOM CYMOK C KJIETKaMU-HOXKaMH. B cymMkax oOBIYHO
BUOHBI 8 Wy 6oJiee GeCLBETHBIX OBAIBHBIX CIIOP, CIOCOGHBIX K ITOY-
KoBaHHUIO (puc. 113).

B xayecTBe 00BEKTOB MOKXHO MCITOJIb30BATh TAKXKE NeDOPMUPOBAH-
Hble TUIONBI YepelllHU, nopaxeHHble T. cerdsi-microcdrpae (Kuschke)
Laub. in Sor. wiy ruions! BULIHYU, Ha KOTOPBIX «KapMalllKW» BbI3bIBAET
T. wiesneri (Rathay) Mix.
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KNACC CAXAPOMMLIETbI (SACCHAROMYCETES),
unn FTEMUACKOMULIETb! (HEMIASCOMYCETES)

I'pu6bI 3T0I# rpynmnsl He 00pa3yIoT IUIOAOBEIX TeJl. VIX BereTaTuBHOE
TEJIO MPeICTaBIeHO OBAIbHBIMU MIPONOJITOBAaTHIMU KJIETKAMH, Pa3MHO-
XaIOUMMHUCS IOYKOBAaHUEM, AeJIEHUEM WM IOYKOBAaHUEM, COBMELIEH-
HBIM C neneHueM. Takue rpuObl Ha3bIBaloOT ApoxokaMu. OXHAKO APOXK-
KenoxoOHble rPUOHI MPEACTABISIOT CO00M Ype3BBIYAHHO reTepOreH-
HYIO TPYIITy, BKJIIOYAIOILIYIO IPEICTaBUTEJIeH 3UTOMULIETOB, aCKOMM-
LIETOB, 0a3UIAMAJILHBIX IPUOOB U NENTEPOMMLIETOB C APOXKENOZ00-
HBIM TMIIOM BEreTaTUBHOIO pOCTAa.

Mopsaok CaxapomuuetoBbie (Saccharomycetales)

D10T HeGOoMBLIOoN (0K0IO 300 BUIOB) MOPSIOK BKIIOYAET MIPUMU-
TUBHbIE ACKOMMIIETHI, HE MMeIOLLMe TUIONOBBIX Te. Y GONBIIMHCTBA
MpeNCTAaBUTENEI MOpsIIKAa BEreTaTUBHOE TEJIO MNMPEACTaBJIEHO ITOYKY-
IOIIMMHUCS KJIETKaM|, MHOTIAa COEAMHEHHBIMU B KOPOTKHE BETBALLME-
Csl LEMOYKH, 2 Yy HEMHOTHUX — ICEBIOMMUIIEINEM, 00pa3YIOIIUMCS IIPU
HepacXOXIeHUM KIIETOK IOCJIe TOYKOBaHMs. becrosioe pasMHOXeHUe
KOHUAMSIMM CYILUECTBYET Y HEMHOrux BUIoOB. CyMKH 00Opa3yloTcs U3
OIMHOYHBIX KJIETOK WX (POPMUPYIOTCS HA MULIEJIUM.

CaxapOMMIIETHI pa3BUBAIOTCS CanpoTpodHO Ha GOraTeIx caxapaMu
XMIKMX cyOcTpaTax (Hanpumep, Ha COKE, BBITEKAIOLEM M3 paH Ha
CTBOJIaX JIEpeBbeB, HA ITHIX CBEXECIWIEHHBIX IEPEBLEB), HAa MTOBEPX-
HOCTH COYHBIX IUIONOB, B HEKTape LIBETKOB U np. Hekoroprie U3 HUX
OOUTAIOT B NMOYBE M HEMHOTHE NMApa3sUTHUPYIOT Ha XXUBOTHBIX U YEJIO-
BEKe.

Pox caxapomunec (Saccharomyces) o0beIUHSIET KaK NPUPOIHEIE,
TaK U «KYJIbTYpHbIE» (IIPOU3BOJACTBEHHBIE) BUIBI. Bce OHU CITOCOOHBI
aKTUBHO COpaXXMBaTh caxapa ¢ 00pa3oBaHHMEM CaMOro GOJbLIOro (Io
CPaBHEHMIO C IPYTMMHU APOXKAMM) KOJMYECTBA 3THUJIOBOrO CIHPTA.
HauGosnplilee 3HayeHUe UMeeT BUI S. cerevisiae Meyen — INUBHBIE,
WM xJeGHble (MeKapcKue), WIM BUHHbIE APOXCKM. OHM CYLLECTBYIOT
TOJILKO B BMJE KYJIbTYPHBIX pac U INPUMEHSIOTCS B XJI€OOINEYEHUH,
NMUBOBapEHUU Y BUHOAEIUU. BereraTHBHOE TEJIO 3TUX BUIOB IPOXCKEH
MIPENCTaBJIEHO OTAEIbHBIMU OBAJIbHBIMU KJIETKAMM, Pa3MHOXAIOIIM-
MuUcs noykoBaHueM. [IpM 3TOM Ha MOBEPXHOCTH KJIETKH 0Opasyercs
He0O0IbllIask MOCTETIEHHO YBEJMYUBAIOLLASICS BHITYKJIOCTH (IToyka). OHa
yBEJIMYMUBAETCS B pa3Mepax, Iepelleek, COSAMHSIOLUI ee ¢ MarTe-
PUHCKOM KJIETKOH, YTOHYAETCs, a 3aTeM JOYEPHsIs KJIEeTKa OTAENIeTCs
oT npousBonsieil ee xiaetku. [locne orneneHnss HoBast KJIeTKa Takoke
pa3MHOXaeTcs MoyKoBarnueM. IIpu 10CTaTOYHOM KOHIEHTPALMU caxa-
pa B NUTATENbHOM cpene, O61aronpusTHON TeMIlepaType U XOpolleH
aspauMy Npouecc NMOYKOBaHUSA UIAET OYEHb OBICTPO, TAK YTO ITOYKY-
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IOLMeECs KIETKH He YCIEeBaIOT pa3ieIuThCsA, U TOraa MOryT (opMuUpo-
BaTbCsl KOPOTKUE HECTAOUJIbHBIE LIETIOYKHM KJIETOK, 0Opa3yloLIUX Tak
Ha3bplBaeMbId ncepnomuuienuil. Ha cpene ¢ MaibimM comepXaHueM ca-
Xapa U BBHICOKMM YPOBHEM a’3palMM KJIETKA MpeBpalllaeTCsi B CYMKy
00BIYHO ¢ 4 ackocriopaMu (pexe c 8).

g nmpakTU4eCKUX 3aHATHIT MOXHO HUCIIOIb30BaTh OOBIKHOBEHHBIE
Ipoxoku. HeGonplioii Kycoyek ApOoXKeBO MacChl pa3BOIST B TETUION
MOACaxapeHHO! BOE U MOMEILAIOT B TEILIOE MeCTO. Uepe3 HECKOIbKO
4YacoB CMECh MpeBpalllaeTcsi B 0EJOBATYI0 MYTHYIO OpOISIIYIO XHUI-
KocTh. IToceBHOI neTieii 3aXBaTHIBAIOT KAaIUTIO 3TOH XHWIKOCTH U BEHI-
CEBAIOT B BHAE LUITPUXA HA TBEPAYIO arapu3MpOBaHHYIO IMUTATEJIbHYIO
cpeny (cpena Yamneka). ITocyie MHKyOMpPOBaHHUS Ha IIOBEPXHOCTH CPEbI
00pa3yloTCs MHOTOYHCIIEHHBIE GEI0BaThie CIIM3UCTHIE KOJJOHUH. KoH-
YUKOM IpenapoBaIbHON UIIBI CHUMAIOT (PparMeHT KOJIOHUU U B30aJI-
THIBAIOT B KaIUle BOABl Ha MPEIMETHOM CTeKJIe, HAaKphIBAIOT NMOKPOB-
HBbIM CTEKJIOM U PacCMATPUBAIOT NMPHU OOJIBIIOM YBEJIUYEHUH MHUKPO-
ckomna. B none 3peHUs BUAHBI MHOTOYHUCJIEHHBIE OBAIbHBIE H MOYKY-
IolIMecs KIeTKH. B 0GBIYHBIX IPOXCKaX 4acTO MPUCYTCTBYIOT IBE PaChl:
OlIHA C KJIETKAMM OKDPYIJIO-3JUIMIICOMAANBLHOM (hOpMBI, OBICTPO pa3b-
€IUHSIOIIMMUCSA, Apyras — C YUIMHEHHO-UWIMHAPUYECKUMH KIIET-
KaMM, o0pa3ylolilias Mpy NOYKOBAHHUH KOPOTKHE BETBUCThIE KyCTUKU —
ncesaomMuueui (puc. 114). Ha MHorux KjieTkax BUAHBI ITOYKHU B BUJE
HEOOJIBIIKX BHITYKIOCTEH Ha X MOBEPXHOCTU. B MeIKO3epHUCTOIM 1M~
TOIUTa3M€ BEreTaTUBHBIX KJIETOK APOMCKEH XOpOLIO BUAHBI KPYITHBIE
MpO3payHble BaKyoJIM, 3aHMMAIOLIUE LIEHTpaJIbHOE MOJIoXeHue. Sapa
IPOXKEBBIX KIETOK, KaK M Y BCeX I'pH0OOB, O4eHb MeJIKNe (IMaMeTpOM
OKOJIO 2 MKM) U B XHBO# KJIeTKE He BUIHBI. YTOOHI UX YBUIETh, HEOO-
XOIUMO CHELMAJIBHO OKPAaCHTh Ipernapar APOXCKEBHIX KJIETOK saep-

Puc. 114. Saccharomyces cerevisiae:

A — BereTaTMBHas KieTKa; b — mnoukywouascs KieTka; B — nceBaoMuUUeNuit;
I’ — cyMKa co cropamu
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HBIMM KpacUTeJISIMU. [JIMKOreH, COmepXalluiics B KIJIETKaX, MOXHO
yBUIETh, 1OGABMB B Npenapar Karuio pacTBopa ioxa (pacteop Jloro-
g1, IKI wnm pactBop Menbuepa). [1ist OGHapyXeHUsT APYTrUX 3aMaCHbBIX
BELLECTB Ha 3aHATHUAX CJIEAYeT UMETh FOTOBBIE Mpenaparhl: [UIsl BOIIO-
THHA (MeTaxpoMaTHHa) — MNpernapaT, MPUXU3HEHHO OKpalleHHBIH Mo
Meiiepy METHJIEHOBOI CUHbBIO C JOKpAlIMBAHUEM XPU3OUIUHOM; IUIS
XHpa — Mpernapar, OKpallleHHbIN CyAaHOM YepHbIM Wiu cynaHoM III.
B 3penoii KjeTKe Xup MOXHO YBUAETh U 0€3 OKpalllMBaHUS B BHIE
MEJIKHX OKPYTJIBIX FPaHyJl WIM KaleJekK.

B npenapare, MpUroToBIEHHOM M3 KYJIBTYPhI, BRIPAILIEHHOM Ha TBEp-
JOM cpele, CpeAM BereTaTMBHBIX KJIETOK OOBIYHO BUIHBI MHOTOYMC-
JIEHHBIE CYMKM — OBaJIbHBIE KJIETKH C 4 LIAPOBUIHBIMH O€CLIBETHBIMU
ACKOCMOpaMH, PacloyiaralollMMMCA B ONMH DSl WM 10 yIJIaM TeTpa-
aapa. B kayecTBe 06BbeKTA WIS U3YYEHHS BEreTaTUBHBIX KIETOK M CyMOK
MOXHO KCIIO/Ib30BaTh KYIbTYPY APOXOKei porna Saccharomycddes. Be-
reTaTUBHOE pa3MHOXEHHE BUAOB 3TOrO pola OCYILECTBIISIETCS ITOYKO-
BaHMEM, COBMELIEHHBIM C AeJieHHeM, U 00pa3oBaHUEM IOMEepeYHOMH
MeperopoaKy, OTAEIAIOIIEH KIETKY-ITIOYKY OT CECTPHMHCKON KJIETKH.

KNACC 3BPOLIMOMULIETbI (EUROTIOMYCETES)

SBPOHMOMHHCTH — Hauboee NPUMHUTUBHBIC NMPEOACTABUTCIIH
3YaCKOMHILICTOB. IltonoBele Tejla — KIEHCTOTELUM C 6ecrlop;mquo
PacnoJIOKEHHbIMHU NNPOTOTYHUKATHBIMHU CYMKaMH. OcBobGoXxneHue ac-
KOCIIOp BCE€raa 1nmacCuBHOC.

Mopsaok AspoumneBbie (Eu rotiales)

DBpouLMeBble FPUOBI 06Pa3yIOT 3aMKHYThIE IUIOMOBLIE TEIa — KJIEH-
CTOTELIMM CO CTEHKOI M3 0ojiee WIM MEHee PhIXJIOro MNeperieTeHus
MHULEJIUS, B KOTOPBIX OECNOpSIOYHO PACIOJOXEHDI, 3aNOJNHSAS BCIO
TOJIOCTh TUTOAOBOTO TeJIa, OKPYTJIbie CYMKH C MTPOTOTYHUKATHBIMU CTE€H-
KaMH. ACKOCIIOpbI OCBOOOXIAIOTCS MACCUBHO IOCJIE JIM3UCA CYMOK U
paspylIeHUs] CTEHKH TUIOAOBOro Teja (Nepuaus).

B Xu3HEHHOM LIMKJIE 3TOM IpyNIbl TPUOOB CYLIECTBEHHOE MECTO
3aHMMaeT rarlougHas KOHMAMaibHas (Oecrionast) CTaavsi pa3BUTHS,
B KOTOPOi OHM MOTYT pa3BMBAThCs MPOAOJLKUTENIbHOE BpeMs. KoHu-
IuaipHble (aHaMopgHbBIE) CTaAIUM 3BPOLIMEBBIX I'PUOOB OTHOCATCSA K
thopmainpsHo¥ rpynne neiitepomunieToB (Deuteromycéta). s Hux uc-
MOJIB3yeTCs CreluanbHas Kiaccudukaius: ¢popMaibHbie poabl, ¢op-
MaJIbHbIE CEMENCTBA U T.I.

HaubGonbliee npakTuyecKoe 3HaY€HHE UMEIOT aHaMop(dHbIe cTa-
OUW 3BPOIMEBBIX I'PUOOB, MpHHAmLIexXalMe K (HOPMaIbHBIM poaam
acnieprwunn (Aspergillus) v nenuuwin (Penicillium), cnocoGHBIM 06pa-
30BBIBaTh AHTUOMOTUKM U MHOTHE IPYTHE SK30METaOOMUTHI.
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®opmabHbie poabl acneprwun (Aspergillus) v nenmin (Penicillium).
BonbiiMHCTBO BUAOB 3THX (POPMATIBHBIX POIOB OOMTAIOT, KaK CalpoT-
podbl, NPeNMYILLIECTBEHHO B BEpXHUX FOPU30HTax noyssl. Hekoropeie
00pa3yioT HaJleThl IUIECEHEH 3€JIEHOro, CU30ro, rojiyboBaToro Win
JIpYTUX 1BETOB Ha MPOAYKTaX PACTUTEILHOIO MPOMCXOXACHUS: Xiebe,
BapeHbe, Ha IUIOAAX U OBOLUAX, a TAKKe Ha U3NEIMSIX U3 KOXH, TKa-
HM, Oymaru, Ha ChIpbIX cTeHaX. HekoTopbie BUABI acepruUioB CIO-
COOHBI BHI3BIBAaTh 3a00JIEBAHUS NbIXaTEJIbHBIX MyTEH, YLIHBIX MPOXO-
OB XUBOTHBIX U YeJOBeKa (TaK Ha3blBaeMble acIepruuie3nl), a MX
CIOPBI MOTYT NMPOBOLIMPOBATh AJUIEPrUYeCKUe peaKiuu. Buabl aTHX po-
DOB BBIIEJISIIOT B CyOCTpaT, Ha KOTOPOM Pa3BUBAIOTCS 9K30MeTaboJH -
Thl — MHUKOTOKCHHBI (a(hIaTOKCUHBI, OXPATOKCUHBI U JP.), KOTOPBIE,
HaKaruIMBasICh B OONBIIMX KOHIEHTPALMSX B MPOAYKTaX MUTAHUSA, IPU-
BOJIAT K MHTOKCHUKAIIMM YEJIOBEKA U XHBOTHBIX M MPHU TSKEJIBIX OTPaB-
JIEHMSIX HEU30€XHBI JIETAIbHBIA UCXOMI WIM Pa3BUTHE OIYXOJIEBBIX 3a-
0oJIeBaHUH.

CenTUpOBaHHBI, MHTEHCUBHO pAa3BETBJIEHHBIA MHLEJIHI acmep-
rUla ¥ MEHULWUIA TYCTO NMPOHU3BIBAET CYOCTpaT U MOXET 06pa3o-
BBIBaTh JIETKUH MYLIOK Ha €ro MmoBepXHOCTH. ITOBEpXHOCTHBIN HaJeT
O0OBIYHO 00pa3yeTcsi MHOTOYMCJIEHHBIMM KOHUIMEHOCLIAMH, Ha KOTO-
pbIX GOPMUPYIOTCS LIEMOYKY CIIOP GECITOIONO Pa3MHOXEHUS — KOHH-
nuit. OHM B Macce ¥ MPHIAIOT XapaKTEPHYIO OKPACKY IOBEPXHOCTHOMY
HajeTy. Y acneprwuioB U MIEHUIWUIOB C IOJHBIM LIUKJIOM Pa3BUTHS B
KYJIbType OOpa3yloTCsl TakKe KIeHCTOTeMH, OTHOCSIIUECS K poaaM
Eurdtium, Emericélla (y sunoB pona Aspergilius) wnu Eupenicillium,
Talaromyces (y BunoB pona Penicillium). OnHako, KaK 6bUI0 OTMEYEHO
BbIlIIE, UX KJIacCU(PUKALIMA OCYLIECTRISIETCS pa3iesibHO: Cpeay cyMya-
TBIX TPUOOB PACCMATPUBAIOTCS TOJIBKO MOJIOBBIE KJIEHCTOTEHAIbHbIE
(TeneomopHbIe) CTanuu, TOrAAa Kak Oecrnojibie KOHMIUAJIbHbIE (aHa-
MOp(HBIE) OTHOCATCS K HeHTEPOMMIIETAM.

OTH rpuGhl XOPOUIO BHIUIENSIOTCS B YUCTYIO KYJIBTYPY U3 IOpaXeH-
HBIX CYOCTpaToOB WIM U3 IMOYBEHHOM CYCIIEH3UM Ha arapu3upoBaHHOMH
cpene Yaneka, cycno-arape v ApYTUX Cpenax, UCIONIb3yeMbIX [UIS Jia-
60paTOPHOro KyJTETUBUPOBAHUSI MUKPOMHIIETOB. OHU XOPOLIO XPAHSTCS
B MpOOUpKaX Ha CKOLUEHHOM MUTATEbHOM cpene.

st 3aHaTHI yHOOHEe UCIONb30BaTh BUIbI C JOCTATOYHO KPYITHBI-
MM ¥ YETKMMHU KOHMIMEHOCLIAMH, TaKue, Kak P. cycldpium Westling!.

Mpuuenuit rpu6oB BriceBaloT Ha yaiuku IleTpu ¢ arapusupoBaHHOM
cpenoit Yaneka. VI3 npoOGUpKH, rie XpaHWINCh YUCTBIE KYIBTYPHI, MO-
CEBHOM uIJIoN OepyT HEOOJIbLIOE KOJUYECTBO MULIEJIUS CO CIIOPaMU U
TpeMsl YKOJIAMU TEPEHOCSAT Ha IMOBEPXHOCTh TBEPAOM MUTATEJILHON
cpenpl. Yalky ¢ MHOKYJIMPOBaHHOM MUTATEIbHON CPENOii MOMEeIaloT
Ha 10— 12 nHe#t B TepMocTaT NMpu Temmneparype 22— 24 °C.

! HexkoTopble aBTOPHI CBOAAT 3TOT BUA B CHHOHMM P. atrogriseum Dierckx.
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Jnst mpUroToByeHUs Mpenapara NpenapoBaIbHOM UIJION CKOJIb3s-
LIUM OBUXEHHEM CHUMAIOT HEeOOMNbIIOM (parMEeHT KOJIOHUH, BBIPOC-
uieit Ha vauike Ilerpu, nmepeHoOCST B KarUIio JIEASHOM YKCYCHOM KHC-
JIOTB! UJIK MOJIOYHOH KMCJIOTHI, IBYMS UIJIAMU aKKYpPaTHO pacIpaBisi-
JOT KOMOYEK MULIENIMS ¥ HAKPHIBAIOT TOKPOBHBIM cTekIoM. [Ipemapar
paccMaTpUBalOT CHayaja Ha MaJiOM, a 3aTeM Ha OOJIbLIIOM YBEJIUYEHUU
MHUKpOCKoIa. PekoMeHnyeMble sl M3rOTOBJIEHMS penapara KUCIOThI
XOpOLIO CMayuBaIOT MOBEPXHOCTh MMLEIUS U KOHMAUEHOCIEB, 00-
Jieryasi uX paCCMOTpEHHUE, JIYYIIIE COXPAHSIOT LIEMOYKY KoHuaui. Uc-
MOJIb30BaHUE BOMBI B KAY€CTBE MOHTUPOBOYHOM CpeNbl CITIOCOOCTBYET
00pa30BaHMIO MHOTOYMCJICHHBIX My3bIpel BO3IyXa B Iperapare U pa3-
pYLIAeT HeTIOYKU KOHUAMM, 3aTpyAHSIsI MUKPOCKOIIUpOBaHUE. Acrep-
TWUIBI ¥ MEHUUWLIB (POPMUPYIOT OTPOMHOE KOJIMYECTBO KOHMIMIA,
KOTOpbI€ MOTYT MOMELIATh ACTAILHOMY M3YYEHMIO CTPOEHHUS KOHM-
JHEHOCILIEB.

B ciriyyae H30bITOYHOI MacChl KOHUIMIA B I0JIe 3peHUsS MUKPOCKO-
Ma npenapar cjenyeT NpoMbITh. Ha mpenMeTHOe CTEKJIO Ha IpaHulle
C MOKPOBHBIM MHUIMETKOW HAHOCAT KaIUIIO KUCJIOTHI, a C APYroi cTo-
POHBI MOKPOBHOIO CTEKJIa MOABOIAT MOJIOCKY (DUIBTPOBAIbHOM OY-
Maru ¥ NMpPOTSATHUBAIOT XHUIKOCTb, C KOTOPOH ymaisieTcss U30BITOK KO-
HUIUA.

KoHuaueHocel acnepriuia HWIMHIPHYECKOH (POPMBI, OQHOKIIE-
TOYHBIA M Ha BepLIMHE OYJIaBOBUIHO WIM rojioByaro B3ayThlil. Ha mo-
BEPXHOCTH B3AYTUS PaCIOJIaraloTcsi KOPOTKUE KerjeBUIHOH (hopMbI
KOHUAMOTEHHBIE KIETKH — (Puanuiabi, 00pasyioliye HernoYKy KOHM-
Iuii. Takue rojIoBKM Ha3bIBAIOTCSA OMHOPSIAHBIMU. Y HEKOTOPHIX KOHM-
IHMEHOCLIEB Ha IMOBEPXHOCTH IOJIOBOK PACIoIaraloTCsl IBa psiia KJIETOK.
HyxHuit psag, HaXONAIIMHACS HENOCPEACTBEHHO Ha B3AYTHUH, 00pa3o-
BaH npoduayaaMu (MeTyjJaMH), Ha KOTOPBIX pa3MelllaeTcsd MYTOBKa
COOCTBEHHO KOHMIUOTE€HHBIX KIETOK — ¢puaimua. Takue rojloBKU Ha-
3BIBAIOT ABYXPSITHBIMM (pHc. 115).

[ooBKa KOHMIMEHOCHA aCMEPTHUIa ¢ palHaIbHO PacXOdsILUIMMU-
Cs LIeTIOYKaMU KOHMAMH B LI€JIOM HAalIOMMHAET CTPYHKU BOJBI, pacxo-
IslIMecss U3 HaKOHEYHHUKA JIelKHU, U3-3a Yero acrnepruul elle Ha3bl-
BAaIOT JIEEYHbIM I'PUOOM, JIEEYHUKOM.

KoHuaueHocel nMeHULWLIa MHOTOKJIETOYHBIM, B BepXHe 4acTu
Pa3BETBJIEHHDIH B BUIE KUCTOYKM U MOTOMY €T0 Ha3bIBAaIOT KUCTEBU-
KoM. KoHunueHocel cHayaia pasfefisieTcsi Ha BETOYKH, HECyLIue B
CBOIO OYyepeab MyYKH METYJI C MyTOBKaMH (pHUaIKI, Ha KOTOPHIX 0Gpa-
3YIOTCS LIETIOYKY KOHUIHU, KaK U y acriepriyuia (puc. 116). Kucrouku
NMEHULUIUIOB MOTYT OBITh YCTPOEHBI O0JIee UJIK MEHEE CII0XHO. B Hau-
6oJiee MPOCTOM Cllyyae UMEETCSl TOJIbKO MYTOBKA (pyaiu, HanpsMylo
OTXOZs1lAast OT KOHMIUEHOoCHa. B ABYXbAPYCHON KUCTOYKE €CTh METY-
JIBl, OT KaXIOH M3 KOTOPHIX OTXOOUT MYTOBKAa (puanua, a B Gojiee
CJIOXHBIX KOHMANEHOCHAX METYJIbl MyYKaMU pacloJioXeHbl Ha BETOY-
Kax KOHuaMeHocua. i HeKOTOpHIX BUIOB NMEHUIIMLIA XapaKTepPHBI
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Puc. 115. Aspergillus:

A, b, B — craguu pa3BUTUs KoHMaueHocua; I, [ — omHOpSAZHas W IBYXpsIHAs

roJIOBKH COOTBETCTBeHHO; E, XX — obpa3oBaHue KieicToTelns; 3 — cxeMaTH4eCKui

paspe3 KoJioHMM: I — KOHMAOMeHocel; 2 — MUUenuit; 3 — kieictoreuuit; 4 —
cyocTpar

KOPEMMM — KOHMIMEHOCLIBI, CpOCLIMeCs GOKOBBIMUM CTEHKAaMH B CTOJI-
OMK, OT KOTOPOTO OTXOAAT KUCTOYKH, HECYLIHe KOHUIMH.

I u3yyeHust KIEHCTOTELUEB CJIEAYET MCIOJIb30BATh KYJIbTYpHI
TaKuX BUAOB, KaK A. ruguldsus, A. nidulans, A. fischeri, A. amsteloddmi,
P. egyptidcum, P. liteum iy Opyrux BUIOOB, PETYISIpHO 0Opa3ylolIvx
cymyaryio (teneoMopdHylo) cranuio. s mojsyyeHust KIencToTeueB
KyJbTYpHl Ha yauiku Iletpu cnenyer cesitb 3a 3 Heaenu OO 3aHATUH.
Kneiicroreruu rpu6oB, UMEIOLIMX aHaMOp(bI TUIA aCTIEPrUJUIOB U Me-
HULIWUIOB, BUIHBI B KOJIOHUSIX HEBOOPY>XEHHBIM IJIa30M KaK OKPYIJIbIE
(muaMeTpoM OKOJI0 1 MM) CTPYKTYphl, OKpalleHHbIE Y Pa3HbIX BUIOB
B pa3Hble 1[BeTa, HalpUMep, B XeNThlif WM oxpsHbli. Ha 3aHATHAX
JIyYllle MCTIOJIb30BaTh XHUBYIO KyJbTYPY, HO MOXHO U ()parMeHThl KO-
JIOHU Ha MUTaTeNbHOM cpene, 3adpukcupoBaHHble B 70 — 80°-M 3TH-
JIOBOM CIIHpTE.
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Puc. 116. Penicillium:

A — xouuameHoceu; b, B — oOpasoBanue koHunuii; I, J — pa3BUTHE XEHCKOM
KOMYNSUMOHHON BeTBU; E — KOHTaKT aHTEpUAMS C aCKOroHoM; K — anmoMHUKTUYe-
CKO€ pa3BMTHE acKoroHa; 3 — ¢OpMHUpOBaHME aCKOrOHOM acCKOTe€HHbIX rud; 4 —
paspylIaolMiics KIeHCTOTeLMi C BbIMafalolIMMU CyMKaMy; | — KoHuIus; 2 — dpu-
anunaa; 3 — Mmertyna; 4 — nepBUYHas CTeHKa KOHUOUM; 5 — BTOPUYHAS CTEHKA KOHHU-
IUYU; 6 — AU3BIOHKTOpP; 7 — HOpMUPYIOLIASCA KOHUIOUS; & — Bepxyluka ¢uamumbl

Y4yacToK KOJIOHHM C KJIEHCTOTELIMSIMM CHUMAIOT IpEeNapoBaIbHOM
UIJION, MOMEUIAIOT B KAIUTIO MOJIOYHOM WIM JEASHOU YKCYCHOM KMC-
JIOTHl U PacCMATPUBAIOT CHayayia MPU MAJIOM, a 3aTeM IpPH OOJbLIOM
yBeJIHYeHUH MUKpockona. IIpy 3ToM y KieHcToTelMeB BUIEH Mepu-
IOUi, TpeNCTaBJIEHHBI PBIXJIBIM SYEUCTHIM CIUIETEHHEM TUd mwuie-
nusi. OCTOPOXHO HalaBUB Ha MOKPOBHOE CTEKJIO KOHUMKOM Ipernapo-
BAJIbHOM MIVIbI, pa3pylLUAIOT CTEHKY KJIEHCTOTEUMsi, U TOrJa U3 HEro
BBIXOIUT Macca CyMOK CO CIIOpaMM. Y HEKOTOPBIX BUIOB aCKOCIIOPHI
OKpallleHbl B CBETJIO-KPACHO-KOPUYHEBBIA WIU B OienHo-duonero-
BbIi1 11BeT. CrIOphl UMEIOT 1IApOBUAHYIO (POpMY, MO SKBATOPUABHOM
JIUHUM KOTOPBIX MPOXOAUT OMNOSICHIBAIOLIUNA HUX XKETO0OOK, OKPYXEH-
HbI# ABYMs (MHOTIA YEThIPbMS) KOPOTKMMHU KOJBLUEBUIHBIMUA BHIPOC-
TaMM.

Y HeKOTOpPBIX BUIOB acNeprwuUioB U NMEHUIUIUIOB B KYJIBTYpe pa3-
BUBAIOTCSI MOXOXHE Ha KJIEHCTOTELUHMM, HO OOBIYHO OoJjiee KpyIHbIE
CKJIEpOLIMM — CTEPWIbHbIE MULIETHATIbHBIE 00pa30BaHus. Y OIHUX BUIOB
CKJIEpOLUMM OYEHb TBEpAbIC, KaK MECYUHKH, KOTOpPhlE HEBO3MOXHO
pa3faBUTh IOA NOKPOBHBIM CTEKJIOM, Y IPYTUX OHU MSTKME U JIETKO
paspyiaiorcsi. CyMKH B HUX He (hOpMHUPYIOTCS.
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KNACC COPOAPUOMMULIETbI (SORDARIOMYCETES)

Orta rpynna oobeauHsAET rpUOhI, IUIOAOBbIE TeNa KOTOPBIX — Mepu-
TEUUU KyBLUMHOBUIHOM, rpylIeBUAHON WIU KOJIOGOBUIHON (POpPMHI, ¢
0oJiee UM MeHee BBIPAXXEHHBIM OTTSIHYTHIM HOCHMKOM U C OTBEPCTHEM
Ha ero BepuiMHe. OHYM MMEIOT XOPOLIO Pa3BUTHIA NMEPUAMIL, COCTOS-
UIUA U3 HECKOJBKHUX CJIOEB YIJIOBATHIX KOPUYHEBATBHIX, YEPHOBATHIX
WIM CBETJIOOKPALIIEHHBIX MJIOTHO CPOCILIMXCS KJIETOK. BHyTpU nepure-
uMsi oOpa3syeTcss My4yoK LWIMHIPHUYECKUX, LWIMHIPUYECKU-0YIIaBo-
BUIHBIX WIM GyJIAaBOBUAHBIX CYMOK C 6oJiee WIH MEHee BhIPaXXeHHOI
HOXKOM, OTXOASIIHUX OT CJIOSI KJIETOK, PACIOJIOXXEHHBIX Ha JHE MEepU-
teuusi. [1o Mepe co3peBaHMsI CyMKH BBITATMBAIOTCSI, TOCTUTasi OTBEp-
cTus (yCThULA) HAa BeplLIMHE nepuTelusi. B cyMkax B pesynbTare dep-
MEHTAlMU DIMKOreHa Pe3KO YBEIMYMBAETCH TYPropHOe HaBJIEeHUE, U
OHU C CWIOH BBICTPEJIUBAIOT acKocrmopbl. CyMKHM TAaKOro THIA, IJIs
KOTOPBIX XapaKTepHO aKTUBHOE OTOpackIBaHME CITOp, HAa3bIBAIOT 3YTy-
HUKaTHBIMH. O60I0YKa ONYCTEBIIEH CYMKH CIAJaeTcs, U Ha ee MECTO
MOIHUMAETCH Cliefyollas. B nepurtennu copepXurcs 60JIbIIOE KOJIH-
YECTBO CYMOK, HAaXOMSIIMXCS HA pa3HO# CTaguM pasBUTHUS — OT CO-
BCEM MOJIONBIX, elle (POPMHUPYIOLIMXCS A0 CO3PEBAIOIUIUX U 3PEJIBIX.
CrnopoBast npoayKivsi MEPUTELMs TI0 CPABHEHUIO C KJIeHcToTeneM
3HAYUTEJIbHO OOJblIIE.

Ilepurenn UMEIOT OOBIYHO JUaMeTp 0Kojo 1 MM. OHM 06pa3yoT-
Csl OIMHOYHO Ha MMIIEJIUU WIM Ha MOBEPXHOCTH 0COOOro MUIIEIMAIIb-
HOTO CIUIETEHUSI — CTPOMBI, WIH NOTPYXXEHBI B CTPOMY. B XXM3HEHHOM
LIMKJIE HEKOTOPHIX COpAAPUOMMIIETOB MMEIOTCS TaKKe aHaMOp(HbIE
(KOHMIUATbHBIE) CITOPOHOLIEHHUS.

CoprapHoMHMILIETHl B OCHOBHOM canpoTpodsl. OHU 0GUTAIOT B IOY-
Be€, Ha pacCTUTEJIbHBIX OCTATKaX, MHOTME Ha ITOMETE XXMBOTHBIX. Cpenu
HMX €CTh TaKXKe Mapa3uThl PACTEHHUIA.

Mopsaok Copaapuessie (Sordariales)

Ilepurenun MMEIOT TUNMHUYHOE CTPOEHHE, OOpA3yIOTCsA CBOOGOMHO
Ha MULEJIMM WIM Ha MOBEPXHOCTU CTPOMBI, ¥ TOTA UX MEPUIMIl OK-
pauieH B TEMHO-KOPUYHEBBIN WIN YEPHBIH LIBET JIMOO NMEPUTELUHU 10~
TPYXEHBI B TEMHOOKpPALIEHHYIO CTPOMY.

Poxn copaapus (Sorddria) xapakTepusyercd OOUHOYHBIMU TEpPUTE-
UMMM C TOHKMM IUIEHYaTHIM NepuaueM Oyporo upera. Bunbl aToro
polia pa3BUBAIOTCSI HA IMIOMETE XXMBOTHBIX, HABO3€, B IIOYBE, HA COJIO-
M€ M Ha pa3HbIX pacCTUTENIbHBIX ocTtaTKaX. I'pu6 ynmo6HO BBLIENSTH B
KYJIBTYPY C IIOMETa TPAaBOSIAHBIX XUBOTHBIX (HanpuMep, KOopoBsi). O0-
pasen; IoMeTa HeOOX0AMMO MIOMECTUTD BO BJIAXHYIO Kamepy. Yepes 8 —
10 nHei Ha ero MOBEPXHOCTH MOSIBJIAIOTCS YepHBIE IPYLIEBUIHBIE TIe-
pUTELMU C KOPOTKUM HOCUKOM. IIpM MHTEHCHBHOM CHOpyNsLvd HA
HOCMKE CKaIUIMBAIOTCS CIIOPhl, KOTOpble aKKypaTHO CTEPMIBHOI WT-
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JI0# TIepeHOCAT B YaliKy IleTpu ¢ MOAKUCIEHHBIM CYCJIO-arapoM WU
B NUTATENbHYIO Cpeay N00aBISIOT paCTBOP aHTUOMOTHKA MJIs MOAaB-
JIeHUs pa3BUTUS GakTepuit. Yepes 2 HelmeM MHKYOUPOBAaHUA B TEPMO-
CTaTe Ha Cpelle pa3BUBAETCS OOLIMPHBIN YepHBI MULENINHA, HA KOTO-
poM 00pa3yloTcsi MHOIOYMC/IEHHbIE IUTOAOBbIE TeNa. [ 3aHATHI1 MOXHO
MCIIOIB30BATh XUBBIE KYJbTYpPhl Ip10a WIM KyCOYKH CPeIbl C NEPUTe-
UMAMM, GUKCUPOBAHHBIMU B 96°-M 3TUJIOBOM CIIMPTE.

IIpenapoBajIbHON MTIJION MEPUTELIMU MEPEHOCAT B KAIUTIO BOABI Ha
MpeAMETHOM CTEKJIE U PACCMATPHMBAIOT NMPU MaJIOM YBEJIUYEHUU 00-
LIMA BUI NEPUTELIMS, UMEIOLIETO IpylIeBUIHYIO (DOPMY, YEPHYIO WU
TEMHO-0ypyI0 OKpacKy M KOPOTKHI HOCHK C YCTBMIIEM Ha BepIIMHE
(puc. 117).

3aTeM, OCTOPOXHO HaXuMas Ha IIOKPOBHOE CTEKJIO MpenapoBasib-
HOH MIJION, mepuTelnii pa3aasiauBaioT. [lepunuii, 06pa3oBaHHBIM TEM-
HO-OYpHIMH YIJIOBAaTHIMHM KJIETKAMU, Pa3phIBAa€TCS B 00JIACTU paclliy-
PEHHOro OpIOLIKA M HAPYXY BBIXOIMT MyYOK HMUJIMHIAPUYECKUX CYMOK,
KOTOphIE pacCMaTpPUBAIOT NpU OOJBLIOM YBEIUYEHHMH MHMKPOCKOIA.
CyMKH conmepxaT 8 3JUTMIICOMIHBIX OMHOKJIETOUHBIX TEMHO-KOPUYHE-
BBIX O MOYTH YEPHBIX aCKOCIIOp, KaXAasl U3 KOTOPBIX OKpYyXeHa bec-
IIBETHOM CJIM3UCTON OOBEPTKOM. B amuKaJbHOM YyacTH CIOphl BHIHA
CBeTJIasi pOCTKOBas IMopa.

B xayecTBe 06BEKTa MOXHO MCIIOJIB30BATh TAKXKE BUAB pOJa MOI0-
criopa (Poddspora), pa3BUBAIOLIMECS HA TeX Xe CyOCTparax, 4TO M
copaapusi. Cropsl BUIOB 3TOro poja ABYKJIETOYHBIE U HE UMEIOT 00-

Puc. 117. Sordaria. Ileputenuu:

A — BHewHwMit BUn; b — pa3pes neputeuus; B — cyMka co cropamu; I' — ackocropa,
OKpYXEHHasi CIU3UCTON 06BEpTKOM
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Puc. 118. Podospora:

A — cyMKa co cropaMu; b — ackocnopa; B — Hespenas cnopa; I’ — nepuTeLlMaIbHbIE
Bosiocku; [ — dparMeHT CTpyKTyphl nepumusi; E — mepureuuit; I — ¢depTwibHas
KJIETKA; 2 — KJIeTKa-HOXKa; 3 — CJAM3UCThIe NMPpUIATKH

wei cnusucroit 06BepTku. OgHa U3 KIeToK (dhepTHibHasl, mpakTuye-
CKH Bceria JBysIepHasl) TEMHOOKpallleHHasl, SJUIMIICOMAaNbHas, APY-
rag (cTepwibHas), Ha3blBaeMasi KJIETKON-HOXKOM, HWIMHApUYecKas
WIM KOpOTKOOYNTaBOBMIHAsl, HeceT OMYEBUIHBIN CIM3UCTHIA NpUAa-
TOK, YacTO NMPOLOJBHO-IITPUXOBATbIi, NHOIIA C IOMOJIHUTENbHBIMU
CIM3UCTBIMU OTPOCTKaMU. Takoi Xe NpUAaToOK pacnojaraercs: Ha anu-
KaJIbHOM KOHIIEe (hepTWIbHOM KieTku (puc. 118).

Nopsaok Mnokpeinbie (Hypocreales)

IpencraBuTeu Mopsaka oOpa3yloT CBETIOOKpAllEHHbIE OMUHOY-
Hble WIM yallle NOTrpy>XeHHbIE B SPKOOKpPAIEHHYIO CTPOMY IepuTe-
MM, U TOrIa OHY JIMLIEHBI COOCTBEHHOM CTEHKH M MMEIOT BHI MHO-
TFOYMCJIEHHBIX IOJIOCTEIA.

Hecko/nbKO OCOOHSKOM B 3TOM MOpsiAKe CTOMT ceMeincTBO Crophl-
HbeBble (Clavicipitidceae), paHblle OOBIYHO BbLAENSBIIIEECS B OTOE/Ib-
Hbl#t mopanok. CyMKM 3[eCh YIIMHEHHO-UMWJIMHAPUYECKHE, C HUTE-
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BUIHBIMM aCKOCIOpaMM, pacIoJiaralollMMMKCs My4yKOM M pacraiua-
IOLMMHUCS TTPU CO3peBaHUM Ha wieHUKHU. [Tapadus Mexny cymkamu He
obpa3syeTtcsl.

Poxn knasuuenc (Cldviceps). CTpoMBbI BUIOB polla COCTOSIT U3 CTe-
PUWILHOM HOXKM U Ooyiee WJIM MEHee OKpYIJION rojoByatoit dep-
TUJIBHOM 4acTH, B KOTOPYIO HOrpyxeHbl neputeuuu. HaubGosee
pacnpocTpaHeHHbI#t ¥ BaxHbii BUx C. purpirea (Fr.) Tul. napasutu-
PYET Ha KyJbTYPHBIX U MHOTHUX IMKODPACTYLLMX 37IaKaX, BbI3bIBasl 3a-
foJieBaHHE, U3BECTHOE O] Ha3BaHUEM «CHOpPBIHbA». Haubonee yac-
TO Ipub BCTpeyaeTCs Ha PXM, a TAKXKe Ha MiueHuie. B KoHIie jieTa (B
aBrycTe) B KOJOCHSIX IIOPaXX€HHBIX paCTEHUH BMECTO CEMSH o0pa3y-
IOTCS YepHO-(PHOJIETOBBIE POXKOBUIHBIE CKIEPOIIMH, BHICTYHAIOLIME
13 KOJIOCKOBHIX yelryeK. CKiepoury 06pa3oBaHbl MJIOTHBIM CIUIETE -
HHMEM GECLIBETHOIO MULIENHNSI C TEMHOOKpAIIEHHBIM HapyXXHBIM CJIO-
€M U OCTaTKaMM MyMM(UIIMPOBAHHON TKAaHU MECTHKA PaCTEHU-XO-
39MHa ¥ IIpeIHa3Ha4YeHHl UIsk Tepe3MMOBKM rpuba (puc. 119, 4). Ouu
3UMYIOT B IIOYBE, a BECHOI IPOpacTaloT CTPOMaMM, B KOTOPBIX 00pa-
3yIOTCS NEPUTELMHU. ACKOCIIOPBI CIIOPLIHBY HUTEBUAHBIE U PacIIpOC-
TpaHs0TCcs BeTpoM. I1py monagaHuM Ha peUIbIE MECTUKA criopa ¢ op-
MHUpYET POCTKOBYIO TPYOKY, IPOHMKAIOIILYIO B 3aBS13b. Yepe3 HECKOIBKO
IHeN Ha MOpaXXeHHBIX KOJOChSX MOSIBIAETCS KOHUIUAIbHAs CTaaus

/g

Puc. 119. Claviceps purpurea:

A — KOJOC pXHU CO CKIepOoUMsIMH; B — CKJIepoLuit co CTpoMaMH; B — NpoooNbHBIi
pa3spe3 BEpXYLUKU CTPOMBI C TepUTeLMAMH; I — paspe3 OTAEbHOrO NMEPUTELMUsS B CTPO-
Me; J — cyMKa ¢ HUTEeBUOHBIMU CIIOPAMHU
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rpuba, oTHocs1asics K pony Sphacélia. B 3aBsi3u o6pa3yeTcs IIOTHay
Macca MHUIIeNIUS ¢ KOHMIUEHOCLaMU, MMPOAYUHUPYIOIIMMUA MacCy Ko-
HUAMH, MOTPY>XEHHBIX B KaIUIM CaXapUCTON XXUIKOCTH, Ha3bIBaEMyio
«MeIBSHO# pocoii». KOHUAMM pacnpoCTpaHsIOTCSl HACEKOMBIMU, a MpU
BBICHIXaHUM — BETPOM.

CKJIepOLIMY CIIOPBIHBM COAEPXKAT HECKOJIBKO TIPYIN aJIKAJOUIOB,
Myka, NpUroTOBIEHHAs1 U3 3€pHA, 3apaXX€HHOTO CKJIEPOLUSMM, MO-
XeT BbI3BaTh MHTOKCUKAIIMIO Y 3a00JIeBAHUE YEIOBEKA, U3BECTHOE KaK
«3ProTU3M», «<aHTOHOB OrOHb» WIH «3JIble KOpUU». Celiuac HEKOTOphIe
Y3 3THX aJIKAJIOUIOB MPUMEHSIOT B XUPYPIrUYECKOW NMPaKTHUKE.

CkiiepolMu, COOpaHHBIE B aBIyCTe, COXPAHSIOT B CyXoM Buzae. s
MOJIy4YEHUsI CTPOM CKJIEPOIIMM BHUIEPXHUBAIOT Ha XOJIONE B CYyXOM Iec-
Ke. 3a 2— 3 Hemenu 10 3aHATUH UX NTOMELIAIOT BO BJIAXHBIA MECOK U
COXPAHSIIOT B TeIUTE IO MPOPACTAHMS UX OJIOBYATHIMU cTpoMaMu. Kax-
IBIA cKiepouuit obpasyer oT 15 1o 20 KpaCHOBAaTO-OpaHXEBBIX CTPOM
OKpYIJTION WJIM 1IapOBUIHOM (POPMBI, PACHOJOXEHHBIX Ha UIMHHOM
TOHKO# HOXKe (puc. 119, ). JIngd neMOHCTpauuu CTPOEHUSI CTPOMBI
UCITOJIb3YIOT T'OTOBHIE MpenapaThi, MOAKpPAalIeHHbIe XJIOMYaToOOyMaX-
HBIM CMHHMM B MOJIOYHO# KucioTte. Ha nmpononsHOM cpese BUAHBI 06-
PaTHOOYJIAaBOBUAHBIE MOJOCTH B IUIOTHOM IepeIUIETEHUU CTEPHWIBHO-
ro MUIIEJIMS, pacnoaraloluyecs o nepudepuu rojosku. Hapyxy onu
OTKPBIBAIOTCA Y3KUMHU OTBepCcTUSMU (puc. 119, B, I'). OT ocHOBaHuUsA
MEPUTELUs OTXOASIT MHOTOYUCIEHHBIE UIMHHBIE IMWIMHIAPUYECKUE
CYMKHM C MyYKOM M3 8 JJIMHHBIX HUTEBUIHBIX
ackocnop (puc. 119, ).

Pox anmxnoa (Epichidé). CTpoMsl pacrpo-
CTepThle, OOpPa3yloTCs Ha MOPaXEHHBIX Opra-
Hax pacTeHMiIi-X03seB, OOBIYHO Ha CTeOJIsX,
4YacTo OKpYXas UX B Buae yexna. CHayaia OHU
CBET/IbIE, IOTOM IPUOOpPETAIOT GOJiee TEMHYIO
OKpacky, oObYHO opaHxeBylo. HauGoinee
PacIpoCTpaHeHHBIH MpeICTaBUTE b 3TOIO poa
E. typhina (Pers.) Wint. BbI3bIBa€T YEXJIOBU-
HY10 60JIe3Hb Ha CTeONsIX exxu cbopHoit (Ddctylis
glomerdta L.) v 0pyrux IMKOPACTYILMX 371aKOB.
B Havase 1107151 Ha BepXHEM MeXIOy3JIuU CTeb-
JISI IOSIBJISIETCS O€NBIil MUIIETUAIBHBIN YeXO0Jl,
OXBAaTHIBAIOLIMII CTeOEIb C BhILIEIEXALIUM
JIMCTOBBIM BJIarajvllieM, YTO U JaJI0 Ha3Ba-
HUe 3TOMY 3a60IeBaHMIO. 3aTEM CTpOMa NpHU-

Puc. 120. Epichloe typhina:

A — BHELUHMIt BUI 371aKa, MOPAXEHHOIO «4eXI0BUIHON
GonesHblo»; b — pa3pe3 CTPOMBI C MepUTeLUsIMHU; B —
CyMKa ¢ ackocnopamu; I’ — HUTEBMAHAs acKOClopa
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obpeTaeT XeJITO-OpaHXeBYI0O OKPAcKy U Ha ee MOBEPXHOCTH NPOSIBIIS-
10TCs 60Jiee TEMHBbIE TOYKH, MPEACTABISIONIME COO0H HECKOJIBKO BBIC-
TYNallKe HaJ YPOBHEM MOBEPXHOCTH YCThbULIA IEPUTELIUEB.

Jna 3aHATHIT rep6Gapu3upyIOT MOpPaXeHHbIE pacTeHUs €XU cOop-
HOI. YyacTKH cTe6sieit MOXKHO XpaHUTh Takke B 90°-M 3THJIOBOM CIIMPTE.
Pa3MoueHHEI B BoJe ()parMeHT rep6apHOro obpasia Wil (GpUKCHUpO-
BaHHOTO MaTepuajia NMOMELIAIOT MEXIY KyCOYKaMHU INEeHOIUIacTa WIU
cepliieBUHBI OY3UHH U Jie3BMeM 0e30IacHON OpUTBHI J€1al0T IO BO3-
MOXHOCTH 00Jiee TOHKHE MONEepPEeYHbIe CPe3bl. .

Ha npenapaTtax BuaeH CJIOil CTPOMBI, OOpa30BaHHOM MeperieTe-
HUeM rud XeJTOBAaTOro MMIIEIMS, B KOTOPBIH NMOrpy>XeHBI MHOTOYHC-
JIEHHble 0OpaTHOOYJIaBOBUIHbIE MEPUTEIMU, PACIIONAraloIuecss Io
nepudepum ctpoMbl. Co IHA NMepUTElMs TIONHUMAETCS MyYOK JJTMH-
HBIX HWIMHIPUYECKHX CYMOK, COIepXallluX 8 HUTeBUIHBIX OeclBeT-
HBIX ackocrop. Mulieauii rpu6a BUIEH TaKXKe B MPOCTPAHCTBE MEXIY
JIMCTBSIMM U cTeOneM pacteHus (puc. 120).

KNACC AOTUAEOMULIETbI (DOTHIDEOMYCETES)

B oTMuue OT paCCMOTPEHHBIX paHee aCKOMUIIETOB y MPEICTaBUTE-
JIel 3TOro KJjiacca CyMKH 00pa3yloTCs He B HACTOSILUUX IJIOZOBBIX Te-
Jax, a B acKocTpoMax (ICeBIOTELHUAX), BHEIIHE 4Yalle MOXOXHMX Ha
NnepuTelMd, HO WHOIIA HAIIOMUHAIOIIMX KJIEUCTOTEIMM WIM aroTe-
uuy. OHM pa3BUBAIOTCS MO ACKOJIOKY/IIPHOMY THILY, T.€. 33 CUET pa3-
IBUTaHUSA MMIIETMAIBHOTO CIUIETEHUS B MMEBLIMXCS paHee CTpOMax
06pasyiolMMKUC CYMKaMU WM YaCTUYHOTO JIM3UCA MULIENTUS CTPOMBL.
Ocraroluecs: Ipy 3TOM BEPTUKaIbHbIE T'H(BI HAa3bIBAIOT NICEBIONApa-
¢duszamu. TakuM 06pa3oM, CyMKH ¢OPMUPYIOTCS B MOJIOCTAX — JIOKY-
nax. KpoMe Toro, creHKa CyMOK y OOTHAEOMUIIETOB GUTYHMKATHas,
T.€. COCTOUT U3 IBYX CJIOEB: XECTKOr0 HApY>XHOTO U 3JIACTUYHOIO BHYT-
pendHero. IIpu ocBOGOXIeHUM aCKOCIIOp BHEILHMIA CJIOi pa3phIBaeTcs,
BHYTPEHHU I HEKOTOPOE BpeMs PAacTATMBAETCS, a 3aTEM TOXeE pa3phbl-
BaeTcsA. BOJBIIMHCTBO BUIOB 3TOi IPYIINEI r(puGOB 06pa3yeT aCKOCIO-
PBI C IIEPEropoaKaMM.

NMopsaok Mneocnopossle (Pleosporales)

IIpencraBurenu nopsnaka ITneocnopoBble UMEIOT aCKOCTPOMBI C
OIHOM MOJIOCTBIO, KOTOPBIE BHELIIHE HAIOMUHAIOT NepuTelivu. B oKy-
JlaX CyMKH ¢OpMUPYETCS MYYOK JIM6O rOpU30HTAIBbHbIM CIOM. ¥ HEKO-
TOPBIX BUIOB B JIOKYJIaX Pa3BUBAETCs I10 OOHOI CyMKe. B XXu3HeHHOM
UMKJI€ MHOTHUX BUIOB YepeayloTCs KOHUIUAIbHAsA M CyMyaTtasi CTaIuM,
T.e. Habmonxaercsd rwieoMopduam. Ha XUBBIX paCTeHUSX Iapa3uTUPYET
KOHUOWANbHAsl CTagus, a IJIOAOBBIE Tena (OPMUPYIOTCS BECHOM Ha
OTMEpIUUX TKAHSX.
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Pon Bentypusa (Ventiria). Bunsl poga MMeIOT TEMHBIE IEpUTELIME-
BUIHbIE aCKOCTPOMBI U IBYKJIETOYHbIE aCKOCIIOpPH, IPUYEM ONHA U3
KJIETOK 3aMeTHO Goublie apyroit. KoHMIUaNibHBIE CTaAMKU NAapa3sUTH-
PYIOT Ha Ie€pPeBbSIX CEMEUYKOBBIX U KOCTOUYKOBBIX ITOPOJ, BBI3bIBasI 3a-
GoneBaHue, U3BECTHOE MO Ha3BaHUeM napiuv. KoHunuansHas cra-
oust Spildcea pémi Fr. cymyaToro rpu6a Ventiria inaequdlis (Cke.)
Wint. in Sacc. BeI3bIBa€T naplly siGIoHH, a V. pirina Aderh. ¢ KoHUIU-
anpHOM cranueil Fusiclddium pirinum (Lib.) Fckl. — Bo36yauTensb map-
IIM TPYILH.

KoHauanpHasi cTamusi 3TUX TpMGOB pa3BUBAETCS JIETOM U OCEHBIO
Ha JIMCTBSX Y TUIOAAX 0JIOHU M IpyIuu (Ha rpyllie MOXET IOpaXaTh
¥ BeTBM). Ha nmopaxeHHBIX opraHax o0pa3yloTcsi 6apXaTUCThie TeM-
HO-OJIMBKOBHIE NATHA C KOPOTKUMM KOHUAMEHOCLIAMH, HECYLUUMMU
KOHHMIWH, KOTOpbIe PAaCMpOCTPAaHSAIOT 3a00JieBaHUE, 3apaxasi HOBblE
pacreHus (puc. 121). Y 9610HU criopoHolleHHe yalle o0pa3yeTcs Ha
BEPXHEM, a Y IpyLUM Ha HXHEN CTOpOHe JUCTa. [ XxpaHeHus nopa-
XEHHBIE JIUCThSI U BETBU repOapU3UPYIOT WIM COXPAHSIOT B PUKCUPO-
BaHHOM Bu€ B 96°-M 3THWJIOBOM CITMpTE.

KOHYHUKOM NpenapoBaJibHON MIJILI, CMOYEHHOH B BOJE, CHUMAIOT
HaJIET C MOPaXeHMs, MEPEHOCST B KAIUTIO BOABI HAa MPEIMETHOE CTEK-
JIO, HAKPBIBAIOT NMOKPOBHBIM M PacCMaTPUBAIOT MPU MAJIOM, a 3aTeM
npu GOJMBLIOM YBEJIMYEHUH MMKPOCKOMNA. B mosie 3peHust BUAHBI KO-
POTKHE LIWIMHIPUYECKUE OYpOBaThie WIM OJIMBKOBBIE KOJIEHYATO U30T-
HyThle KoHuIueHocubl. Ha ux BepiumHe o6pa3yiorcs o6paTHOGy1aBo-
BUIHbIE WIM IPYLIEBUIHbIE KOHUIUMU.

BecHoil B MH(DEKUMOHHBIX MATHAX Ha OMAaBLUMX, NEPE3UMOBABIUMX
MOPaXXeHHBIX JIMCThIX pa3BUBAeTCs cyMuyartas cramus..IlceBpoTenuu
BUIHHI IO GMHOKY/IIPOM B BUIE MEJIKMX YEPHBIX TOYEK BEJIMYUHOM C
Oy/1aBOYHYI0 roioBKy. Ha rmornepeyHsIx cpe3ax JIMCTbEB C IICEBIOTELMSAMU
BUAHBI yYKH 1LIIETUHOK OKOJIO YCTHUII IUIOJOBOIO T€jIa, BHYTPU KOTO-

Puc. 121. Venturia inaequalis:

A — TOpaXeHHBIH JIMCT U MO A0NOHU; b — KOHUAMAIBHOE CIIOpOHOLIeHHe rpuba;
B — nceBpoTeLHit C CYMKaMU M aCKOCIIOpaMH
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Puc. 122. Pleospora herbarum:

A — pa3spe3 INCeBOOTELUsI C CYMKaMM M ClopaMH; b — KOHUOUAIbHOE CIIOpOHOILLe-
HUe, OTHocsLUeecs K popManbHOMY pony Alternaria

pOTo pacroIOXeHbI OyJaBOBUIHBIE CYMKU C 8 JBYKJIETOYHBIMM ac-
KOCIIOpaMH.

Pox nineocnopa (Pledspora). Bunsl 3Toro poaa, Kak ¥ npeasiaylie-
ro, UMeIOT ONMHOYHBIE TEMHBIE NICEBIOTEIIMH, HO ACKOCIIOPBI MypaJlb-
HBIE, T.€. pa3le/ieHbl MONEPEYHBIMU U NMPOIOJbHBIMYU NEPEropoaKaMu
Ha MHOTO KJIETOK. B KOHIIe JieTa Ha CTaphiX JUCThSX 3/1aKOB, YaCTO Ha
neipee nonsyueM (Elytrigia repens (L.) Nevski), mosiBIsSIOTCSI MHOro-
YKCJIEHHBIE paccesiHHBbIE MceBaoTeEMH. OHU UMEIOT BUJ YEPHBIX OBAJIb-
HBIX BBICTYINAIOIUX MEJIKUX MATEH, OKPYXEHHBIX XJIOPOTUYECKOM 30-
Hoii. JIucThs cobupaloT ¥ repbapusupyior. ITopaxkeHHbIe JTUCThs CKIa-
IBIBAIOT CTOINKOM, pacrojarasi MiTHa OOWUH Ha JAPYrOM JUISl OOHOBpE-
MEHHOTIO MOJIyYeHUs] HECKOJIBKMX CPE30B, 3aK/IaJbIBAIOT B MEHOIUIACT
Wiy OY3UHY U PeXyT NOJIOBUHKOI Jie3Bus Ge3onmacHoi 6putBel. Ha
cpe3ax BUIHBI PACIIONOXEHHbIE MOA 3MUAEPMUCOM JIMCTA IICEBAOTE-
UMM, comepxaliyie MHOTOYMCJ/IeHHble OyJIaBOBHUIHbBIE CYMKH C 8 KO-
PUYHEBATHIMU aCKOCIIOPaMM C 7 MOMePeYHHIMU U HECKOJILKUMU IPO-
JIOJILHBIMMU centaMu (puc. 122). I'pu6 nMeeT KOHUAVAIBHYIO CTAIUIO —
Alterndria.

Pox cnopopmuenna (Sporormiélla). IlceBnoTeuy MOYTH LIAPOBUI-
Hbl€ C OTTHYTBIM KOPOTKUM HOCUKOM. ITepumuit o6pa3oBaH TEMHO-
OypbIMU MHOTOYTOJIBHBIMU KJIETKAMU. Y KOIPOTPOMHBIX BUIOB 3TOrO
pola Xopolllo BUIHA ABYXCJIOHAs CTeHKa CyMOK. s monyyeHus ro-
JIOBBIX TeJ BO BJIAXHOM KaMepe WHKYOUPYIOT 0Opasiibl TOMETa KOPO-
BbI, KO3bI WM OBLLI. Yepe3 7—9 mHeit mpy NpocMOTpe Mo GUHOKY-
JIIPOM BHIHBI MHOTFOYMCJIEHHBIE NMOTpPYXEHHbIE B CyOCTpaT YepHBIe
IUIOJOBBIE TeJla C BBICTYMAOIMMHU HOCMKamu. KOHYMKOM mpemapo-
BJILHOM WIJIbl aKKypPaTHO M3BJIEKAIOT IUIOJOBOE TEJNO, NMOMELLAIOT B
KAaIuUTio BOABI Ha MPEIMETHOE CTEKJIO, HAKPbIBAIOT IIOKPOBHBIM U pac-
CMaTPUBAIOT MPU MAJIOM, 3aTeM INPH OOJIBIIOM YBETUYEHHMH MUKPO-
ckomna. ITocye 0CTOpOXHOrO pa3naBIMBaHUs NCEBIOTELIUS HAPYXY BbI-
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. Puc. 123. Sporormiella:

A — cymka; b — 3HpmoacK; B — 3k3oack; I’ — cnopsl; J — pOCTKOBBIE LUEIH;
E — ncesporeumit; X — pparMeHT CTPYKTYphl nepuams

XOIHUT MYYOK IWIMHIPUYECKHU -0YTaBOBUIHBIX CYMOK C 8 YeThIpexKJie-
TOYHBIMM TOYTH YEPHBIMM aCKOCITOpaMu. B MecTax pacnosioxXeHus 1mo-
MePEeYHBIX CENT BUIHBI NEPETSKKHU, a B CTEHKE KJIETOK — JIMaroHajib-
Hble, OOBIYHO S-00pa3HO M30THYThIE B BUIE llieJieil pPOCTKOBBIE IOPH.
HekoTtopsle CyMKM yXe B Mpernapare BLICTPEIMBAIOT CITOPHI, IIPU STOM
y HUX CHayajla pa3pbIBaeTcsl 9K30aCK U OBLICTPO BBITATMBAETCSI BHYT-
PeHHU CIOM CTeHKU — 3HIoack (puc. 123). Cyxue oOpa3isl moMeTa
TPaBOSIAHBIX XXMBOTHBIX VISl 3aHATHH MOXHO XpaHUTh B CYXOM COCTO-
SIHUM B Te€YEHME JECSITKOB JIET.

ANCKOMULETDI

JBa nocnenyooumue xiacca — Ilesusomuuetnl (Pezizomycetes) u
JleotinoMuueTsl (Leotiomycetes) — IIMPOKO M3BECTHHI IOA OOLIMM
Ha3BaHUEM «IUCKOMHULETHI». OHU XapaKTepU3YIOTCS TEM, YTO UX IUIO-
IIOBBIE TeJla — aIllOTeLIMH, peXe MPOU3BOJHEIE alOTEIHEB — BTOPHY-
HO 3aMKHYThIE TUIOZIOBhIE TeJa.
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KNACC NE3N3OMUUETbI (PEZIZOMYCéTES)

Mopdonorus anoTeuuMeB y NpeacTaBUTeNed Kiacca NOCTaTOYHO
pa3HoobOpasHa. TUNMYHbBIE aNIOTEUU UMEIOT AMCKOBUIHYIO, OJIoaLe-
BUIHYIO, YalleBUAHYIO Wi G0KanoBUIHYIO dopMy. OHM MOTYT OBITH
CUISAYUMMMU WK 061a1aTh 60Jiee WiM MeHee JUIMHHOM HOXKOM. Y HeKo-
TOPBIX POIOB aNMOTELMU MOTYT OBITh OyJIaBOBUAHBIMHU, LUMATENIECBUI-
HBIMM, JIOTIACTEBUIHBIMU, B BUAE LUISANKHA Ha HOXKE, a TAKKEe CHJIb-
HO CKJIaYaTHIMU — MO3rOBUIHOM (popMbl. BCsl BEpXHSsS MOBEPXHOCTh
IUTIOOBOIO Teja MOKPHITA CJI0EM OAHOBPEMEHHO CO3PEBAIOILIMX U aK-
THBHO OTOpacHIBAIOIUX CIIOPHI CYMOK, Yepeayloluxcsd ¢ napadusa-
MU — ruMeHueM. CYyMKH OIEPKYJIATHBIE, T. €. BCKPHIBAIOIIIMECS Ha Bep-
ILIMHE KphIleykoii (onepkyiioM). KonnnuansHbie (aHaMop@dHbIe) CTa-
UM peIKH.

ITonapnsolliee YMCIO ME3ZU3OMUIIETOB PAa3BUBAETCS CANPOTPOGHO.

Nopsaok Nesunsoseie (Pezizales)

Bce Bumbl nopsiika pasBMBaIOTCS CalpoOTpPO(HO Ha MOYBe, TOMETE
>XMBOTHBIX, KOCTpPHILAX, MOXapullax U Ha THWIO ApeBecuHe. Ilops-
JIOK BKJIIOYAET HECKOJIBKO CEMEMCTB.

Poxn ne3usa (Peziza). AnoTeuu MSICUCTOH KOHCUCTEHIUM MUMEIOT
dopMy oT GimonieBUAHOM 10 yauieBUgHOM. OOBIYHO OHU CUASAYUE WU
C KOPOTKO#M HOXKOI KOpUYHEBO-XEJITOBATOM, KOPUYHEBOI WiIH Puro-
JIETOBO-KOpUYHeBaToi okpacku. CoOpaHHBIE IUIOJOBBIE Tesla Jyyllle
BBICYILIMTD U 3aT€M XPaHUTh B BUJE repOapHBIX 00pa3ioB. PUKCUpOBaH-
HBIA B CIIMPTE MaTepua JJIsl IPUTOTOBJIEHUS TPeNapaToB HeymnoOeH.

W3 ¢parMeHTa anmoteuusi noja GUHOKYJISIPOM IOJOBUHKOM JIE3BUS
6e3omacHoi OpPUTBBI HApe3al0T TOHKUE CTPYXKKU U IEPEHOCAT UX B
karmmo 5— 10%-ro KOH, B KOTOpOM Cpe3Hl JIyyille peruIpaTUpyIoTCs
M ero 3JieMeHTBI ObICTpee BOCCTAHABIMBAIOT UCXOMHYIO dopmy. ITpu
MaJIOM YBeJIMYEHUM MHUKPOCKOIA XOpOLIO BHAHA O01ast CTPYKTypa
aroTenys: IUIOAYIUMI TMMEHHATbHBINA CJTOM, MOACTWIAIOIIME ero cyo-
TMMEHUABHBIA CJIOH, CTEpUJIbHBIE IOKPOBHBIE CIOM — MeLyJUIsSIp-
HHA U SKTAIbHBIN 3KCHUIMY.

I'iMeHuit 06pa3oBaH MaJUCaIHBIM CJIOEM CYMOK, HaXOISILMXCS Ha
Pa3HBIX CTanUsaX GOPMUPOBAHUS U CO3PEBAaHMA, a TAKKe napadu3aMu.
CyOruMeHUaNbHbI CJIOH COCTOMT U3 IJIOTHOTO CIuleTeHUst rud, B
KOTOPOM HaxOIATCS1 aCKOreHHBIE KIeTKH, GopMUpYIolyie CyMKH. Me-
OyJUISIPHBINA Coi 06pa3oBaH ICEBAONAPEHXMMATUYECKUM CIUIETEHU-
€M TOHKHMX CTepWIbHBIX I}, KOTOphIE BUAHH Ha Cpe3e B BUIE Me-
KMX, IIJIOTHO MPWJIETaloUUX IPYT K APYTY OBJIBHBIX WIN KPYIJIbIX Oec-
LIBETHBIX KJIETOK. DKTaJbHBIM SKCLHUMYJ Y BUIOB 3TOr0 poja OOBIYHO
00pa3oBaH ICEBIONAPEHXUMATUYECKUM CJIOEM IOCTATOYHO KPYIHBIX
U30IMaMETPUYECKUX KJIETOK, BHEIIHUI CJIOM KOTOPBIX YacTO OKpa-
1IeH B KOPMYHEBATHIN WX KOPUYHEBO-TWIOBAThIH BeT. CYMKH Omnep-

159



."\"73 Y
i

|

I ‘

\

Puc. 124. CxemaTnyeckoe CTpPOEHHE Ha BEPTUKAIBHOM pa3pe3e CHASIYETO
arotenusi, 6e3 HOXKH (ClIeBa) U C HOXKOM (crnpaBa):
1 — 3KTanbHBIM 3KCLIMIYJT OMHOCHOMHBIN U TONCTHIA (cneBa) U Gojee TOHKMIA, Tpex-
CJIOIfHBII (crpaBa); 2 — 3NMMUTELUMH U3 CPOCLUMXCS, pPa3BeTBJEHHBIX BepXylleK Mapa-
¢u3s; 3 — 6okoBasi CTeHKa anoTeuus; 4 — Kpaii anoTeLus, BBICTYMAIOLIMIT HAl TMMe-
HUeM (cripaBa); 5 — IMMEHHIt U3 CYMOK U Napadus; 6 — Meny/UISpHBIA 3KCLIMMYJ
(cepaLeBUHa); 7 — TNCEeBOO3MUTELMI U3 TOJBKO NeperUieTeHHbIX Bepxyuiek napabus,
MOTPYXEHHbIX B aMOpPGHBIN MaTpUKC; § — HOXKa; 9 — CyOrMMeHUaIbHBIA CNOM

KYyJIATHbIE, UMEIOT HWJIMHAPUYECKU-OyIaBOBUAHYIO (DOPMY C 3aKpyr-
JIEHHO# BepIIMHOMN (almeKCoM), U COMEPXKAT 8 SJUIMIICOMIHBIX IMaiu-
HOBBIX (OGeCIBETHBIX) acKocnop. B mpenaparax, mpUroToBJIE€HHBIX U3
repbapHbIx 06pa3LOB, B CIOPAX YACTO MOXHO BUIETh KPYIJIble, CHIb-
HO IpEeNOMISIOIIME CBET Ia30Bbl€ MY3bIPBKM — TaK Ha3bIBaeéMbIE ITy-
3pipbku Ae bapu. Ilpu moGapieHuM B mpemnapar pacTBopa iona Bep-
XYLUKH CYMOK CHUHEIOT, IIPOSIBJIsis aMIWIOWAHYIO peakuuio. [Tapadussl
LWIMHAPUYECKOM (HOpPMBbI, OYTaBOBUAHO B3MyThiE HA BEPILUMHE, YACTO
C BKJIIOYEHMSIMU MEJKMX Kamejdb Macja, CENMTUPOBAHHBIE, NMPOCTHIE
WIH pa3BeTBIeHHbBIE (puc. 124).

Ha npakTUyecKux 3aHATUSX MOXHO MCITONb30BaTh aloTELUU pas3-
HBbIX HauboJiee paClpOCTPaHEHHBIX BUIOB. JTO MOIYT ObITh P. micropus
Pers. Ha rHWIO# IpeBeCUHE TUCTBEHHBIX NepeBbeB, P. vesiculdsa Bull. Ha
ynoOpeHHOI# IoyBe U KoMmIocTe, P. bddia Pers. Ha rMTIMHUCTO-TIECYAaHOI
MOYBE JIECHBIX NOpOXeK, P. violdcea Pers. wiu P. praetervisa Bres. Ha
KOCTpH1LIAX.

Pon ckyremnunus (Scutellinia). Anoreuuu OIIOXLEBUAHBIE, CHIs-
yue, nMamMeTpoM okojo 0,6 cM, uHoraa mo 1,0 cM, co LEeTUHKAMHU IO
Kkpaw. Y S. scutelldta (Fr.) Lambotte ruMeHuit SpKO-KpacCHBIi, IJIO-
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ckuit. HapyxHasi TOBepXHOCTb NOKPbI-
Ta KOPOTKMMMU 3a0CTPEHHBIMU KOPHY-
HEBBIMM, CENTUPOBAHHBIMU IIETHHKA-
MU C TOJICTHIMU OOKOBBIMH CTEHKaMMU
M TOHKUMM IOMNEPEYHBIMHU CENTaMHU.
[IleTMHKHU, pacIOJIOXEHHBIE MO Kparo
anoTeuust, 6ojee UIMHHBIE, TOCTUTa-
rowne 1,0 MM (puc. 125). CyMku um-
JIUHIPUYECKHE, JUTMHHbBIE, AaCKOCIIOPHI
3JUTUIICOMIAJIbHBIE, GECLBETHBIE, Op-
HaMEHTUPOBAaHHbIE MEJIKUMM YACTHIMU
6opomaBoyKaMu. JLIst ydiiero BhIsIBJIe-
HHUsI OpHaMEHTAlMHU CIOp IpernapaT
caeqyeT NOOKPACUTh XJIOMYATOOYMaXK HBIM CUHMM B MOJIOYHOM KHMCJIO-
te. Ilapadu3sbl BBepXy OY/IaBOBHUIHO paclUMpeHHBIE, 3eJIEHEIolUe B
pacTBope Hona.

DTOT OOBIYHBIN YAaCTO BCTpeYArOLIUiica BUI pa3BUBAETCS Ha THU-
JIO¥ IpeBECHHE JIMCTBEHHbIX AEPEBbEB C UIOHS MO CeHTA0ph. O6GpasLbl
coOMparoT BMecTe ¢ (PparMeHTOM JAPEBECUHHI M BHICYLIMBAIOT. Cpe3bl
TOTOBSIT MOJIOBUHKOI JIe3BUS 6€30MacHOM OpUTBBI 1OA GMHOKYISIPOM
HEMOCPEACTBEHHO C CyXOro oGpasia.

Buasl ne3u3oBsix ¢ 4eTKo# nuddepeHHaLmeit Ha HUISIKY U HOX-
KY U3BECTHBI KaK «CMOPYKOBbIE IpUObI». PaHbllle MX TPAKTOBAIU KaK
ceMeiicTBo I'enbBeNsIOBBIE, HO B HACTOSIEE BpeMs paccMaTpUBAIOT
Kak ceMmeiictBa — Helvelldceae u Morchellaceae.

Pon rennsesnna, wiu aonactauk ( Helvélla). ITnomoBeie Tena ¢ OByX-
JIONACTHOM (CEMIOBUAHOM) MM TPEXJIONMACTHOM MNUISIKOM, CO CBO-
6onHbIM KpaeM. Y H. acetdbulum (L. : Fr.) Quél. rutonoBsie Tena JOCTHU-
raoT BBICOTHI 1,5 —7 cM (IpH CO3peBaHUU C YallleBUIHBIM aroTeLMEM
IO LUIMPOKO paclpoCTepTOro), nMaMeTpoM oT 6 1o 10 cm. BHeluHss
MOBEPXHOCTh OIyLLEeHHasi, OapxaTucTasi, CEpoBaTO-KOpUYHEBATasl, C
OeyloBaTHIMU pa3BeTBIeHHBIMM peObpamMu. Hoxka rutomosoro Tena 6e-
JloBartasi, KOpOTKasi, TOJICTasi, peOpucTasi, ¢ peopamMu, NepexomsiLm-
MU Ha HapyXHyI0 CTOpOHY anoTteuus. Okpacka rUMEHUS] BApbUPYET OT
CBETJIO-KOpUYHEBOM 10 TEMHO-KOpUYHeBOM (puc. 126, 4, b, B).

ITnonossie Tena H. crispa Scop. : Fr. Beicotoit 1o 10 cM, ¢ cemwioBu-
HOM (pepTHIIbHOM LLAMOYKOM U3 ABYX NOJIEH, BOTHUCTO U30OTHYTHIX [0
KpasiM, Gesibie 10 KpeMoBbIX. HoXKa mwinHapuyeckasi, npsiMas, Io-
Jlasi BHYTPU, CHApyXW C KPYMHBIMM pebdpaMu, Oeynast 10 KpeMOBOIA.
CyMKHM UMJIMHIOPUYECKME, IIMHHBIE, C 8§ IIMPOKOIUIUIICOMIATbHBI-
MU 6eClBETHBIMHU CIIOPAMU, COAEPKAIMMU ONHY KPYIHYIO LIEHTpaJib-
Hy10 Kpyriayilo Karto Macna. ITapagussl UMIMHIAPUYECKHUE, PACIIH-
peHHbIe BBEpXY. BcTpeyaeTcs B iecax Ha THIUION M 0GropesBliieii IpeBe-
CHUHE B aBrycTe — CEHTs0pe.

H. lacundsa Afzel.: Fr. IlnonoBele Tena BeicoToi A0 10 cM, ¢ dep-
TWJIbHON YacTblO CEMIOBUIHON HOpMBI ¢ 2— 3 JOMacTAMU, OTCTYIA-

Puc. 125. Anoreuunu Scutellinia
scutellata

6 Bapcykosa 161



A
&Y,

S
N

Puc. 126. Anoreuun Helvella acetabulum (A), H. crispa (b), H. lacunosa (B).
BHewrHuit BuI

IOLIMMHU OT HOXKHM M 3aTeM pe3KO IpIKaThIMM K Heil. [loBepxHOCTb
TMMEHMS TEMHO-cepasi IO MOYTH YEePHOM, CHU3Y CBETJIO-Cepasi C Bbi-
cTynamoluMy BeHaMu. HoXka LWIMHIpUYECKasi, C BBICOKMMU IIPO-
IIOJIBHBIMU peOpaMM, CBETJIO-Cepasi, MoJjiasi UM ¢ KaMepaMu U C OT-
BEPCTUSIMU MeXIy pebpamMu. BcTpeyaeTcsi B KOHIIE aBrycTa — CEHTSIO0-
pe Ha THUIOLIEH OpeBeCUHE, YACTO NMOrpe6GeHHON B MOYBY.

Pon cmopuok (Morchélla). Anioteuiun MSICUCTBIE, BLICOTOM 10 14 cM.
IInanka nmpaBWIBHBIX OYepTaHMWii, ANWLIEBUAHAS WIM KOHUYECKas, C
MHOTOYUCJIEHHBIMHM YITYOJEHUSIMM Ha MOBEPXHOCTH, pa3ieeHHbIMU
yeTKMMU pebpaMu. 1IBeT UUIANKU BapbUPYET OT IPSI3HO-CEPOBATO-0e-
JIOTO 10 TEMHO-KOPUYHEBOrO B 3aBUCMMOCTH OT BHAA U BO3pacTa IUIo-
JOBOro Tesna. 'MMeHUaNbHBIH CI0M BBICTWJIAET TOJBKO MOBEPXHOCTH
siueek, TOraa Kak pedpa crepuybHble. CYMKH HWJIMHAPUYECKHUE, BBEP-
Xy 3aKpyIJIEHHbIE, HEAMWIOUAHBIE, C 8§ THAIMHOBBIMU 3JUTMIICOMIAIIb-
HBIMM [JTaOKMMU ackocrnopamu. Kpait sueuctoit ¢pepTHIBHON MO0
BHYTPM YacCTH amoTelUs CpacTaeTcsi C LIWIMHAPUYECKOH GeroBaTon
WM KPEMOBOM TakKe MOJIOA HOXKOIA.

Y cMopuka koHu4yeckoro (M. conica Pers. : Fr.) anoTeuuu KpyrHbie,
BbicoTOM 10 10— 15 cM, nuaMeTpoM 3—5 cM, KOHUYECKHE, BBEPXY
MPUTYIUIEHHO-3a0CTPEHHBIE, MOKPBIThIE sTYeiikaMu, 00pa30BaHHLIMU
BBICTYTAIOLIMMHU BEPTUKAJILHBIMU Y TOPU3OHTAILHBIMU peOpaMH, OJIUB-
KOBO-KOpUYHEBLIE C 60siee CBETILIMU pedpamu (puc. 127).

Pon cmopukoBas manouka (Vérpa) ¢ HaubGonee pacrpocTpaHeHHbBIM
BuaoM V. bohémica (Krombh.) J.Schroet. Hoxka mnmuHHasi, TojcTas,
Oenast, HeckonbKo yrutoweHHasi. IIInsinka KopuuHeBaTo-0JMMBKOBasI, KO-
JIOKOJIbYaTasi, POAOJIbHO CKJIayaTasi CO CBOOOMHBIM, HE MPUPOCILINM
K HOXKE KpaeM U CoeNMHEeHa C HOXKOHM TOJbKO B €€ BEepXHeill 4acTu.
Bcs moBepxHOCTh LWISINKM MOKPBITAa rTMMeHMeM. HoXka uyiMHapuye-
CKasl, KpEMOBasi C JIETKUM MYapoOBbIM PUCYHKOM. CYMKH UWIMHApUYE-
CKMeE C IBYMS KPYITHBIMU LUWIMHAPUYECKMMHU ackocropaMu (puc. 128).
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Puc. 127. Ilnonosoe Teno Morchella . Puc. 128. Anoreuuit Verpa
conica: bohemica:
A — BHewHu# BUA anoteums; 5 — cym- A — BHeluHuit BuI; b — cymka ¢ niByms
KU CO CriopaMu M napadussl acKocnopamu

Pon crpouok (Gyromitra). AloTeuuu KpYIHbIE, HENMpPaBHJIbHOMN
dopMel, ¢ OecopsanoyHOI ckiragyarocTeio. OKpacka ux Gypasi, pexe
CBETI0-0ypas. Y HEKOTOPHIX BUNOB allOTELIMM HEe UMEIOT HOXEK.

Crpouok rurautckuit (G. gigas (Krombh.) Cke.). ITnonoBsie Tena
auaMmeTpoM 12— 18 cM. PepTuibHas YacTh MOMYLIAPOBUAHAS, HENpa-
BWIBHO 1LUAPOBUAHAsI, MO3rOBHUAHO CKJIamyaTash TJTIMHUCTO-KOpUYHE-
BOIi, JKEJITOBAaTO-KOPUYHEBOI OKPACKH, MOJHOCTbIO MOKPHITAsi TUME-
HueM. Hoxka KopoTKasi, IUIMpOKasi, BHYTPU IOjast UK C KaMepaMHu,
¢ 0apxaTMCTO-MYYHUCTOM IMOBEPXHOCTHIO, OeyioBaTasi, B OCHOBaHUM
yacTo oOpacTalollasi JTUCTbS M XBOIO MOACTUIKUA. CYMKU LWIMHAPH-
YeCKHUe C 8 3JUIMIICOMIAILHBIMU TJIAAKMMU CIIOpaMU C ABYMS IMOJISIp-
HBIMM KaruissMu Macia. [Tapadussr numapuyeckue, BBEPXY paclliMpeH-
Hble (puc. 129). [InonoBrle Tena pa3BUBAIOTCS B KOHIIE anipesiss — Mae.
W3BecTHBI c1yyau OTpaBJIeHUS 3TUM IPUOOM, XOTSI CYUTAETCS, YTO OH
cbenobeH Mnociie CreuyaibHON TepMUYECKOH 00pabOTKU.

Ctpouok oceHHuit (G. infula (Schaeff. : Fr.) Quél.). ITnonoBsie Tena
BbICOTOM 10 12— 15 c¢M ¢ KpYIHOH CEeUIOBUIHON TPEYroJabHO-KOHM-
YeCKOM TeMHO-KOPUYHEBOM WJIM KPaCHOBAaTO-KOPUYHEBOM LUISIIKOM.
Hoxxka miuHoit okojo 10 cM, MoyYTH uWIMHOpUYEcKas, Ioasi, cHa-
PYXM MYUHMCTasi, KpeMOBasi IO CJIerKa KpaCHOBAaTOW OKpacku (puc.
130). CyMKM UIMHHBIE, UWJIMHAPUYECKHE C 8 T[MAAKMMU 3JUIUIICO-
UIAIBHBIMM CIIOpAMM C IBYyMS KaruisiMu Macjia. OCeHHU BUI, pa3BU-
BAIOLIUICS C KOHLIA aBrycTa o CeHTA0pb Ha THWIOH apeBecuHe. I'puo
CYMTAETCSI CheNOOHBIM [OCIE TEPMUYECKON 0OpabOTKH.
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Puc. 129. ITnonosoe Teno Gyromitra Puc. 130. BHewunuit Bun
esculenta: rionoBoro tena Gyromitra infula

A — BHewHu# BUA anoteuus; b — cyMKa
C ackocnopamMu M napadusa

Ctpouok o6biKHOBEeHHbIH ( G. esculénta (Pers. : Fr.) Fr.). [InonoBbie
TeJla BHELIHE MOX0XU Ha G. fnfula, pa3BUBAIOTCS paHO BECHOI B Tex
’Ke MecTax U OMHOBPEMEHHO ¢ G. esculenta. OTOT BUI XapaKTepU3yeTCs
3JUTMIICOUAIBHBIMU aCKOCIIOpaMU C MOJSIPHBIMU anmukyiaamu. ['pu6
CYMTAETCS SIOBUTHIM, TaK KaK KPOME TeJIBEJIJIOBOIl KUCIOTBI COmEpP-
>KUT TOKCUH TMPDOMMUTPUH, He pa3pylUalOLIUACs MOC/E KUITYEHUS.

OcobHsikoM crout cemeiictBo Tprogenesbie (Tuberaceae), paHee
BBLIEJISIBIIEECS B CAMOCTOSITEIbHBIA IMOPSIIOK.

I'pu6sI 3TOrO CeMeiicTBa 06pa3yi0T 3aMKHYThIE MMOA3EMHbIE (TUIIO-
reifHble) IUIONOBbLIE TeJla KIYOHEBUIHOM, OKPYIJIOW WJIM OBAJIbHOM
dopmel, pasamepoMm ot 1 1o 10 cM, uHOrOa Gostee KpymHble. Tprodee-
Bble (DMJIOT€HETUYECKHU MPOUCXOAST OT TUIMTUYHBIX [1€3U30BBIX TPUOOB.
Ha paHHe# cTaguu oGpa3oBaHUsl UX IUIONOBbLIE Tela 3aKIaIbIBalOTCS
KaK OTKpBITbl€ amOTEeL UM, HO BTOPUYHO 3aKPBIBAIOTCS BCJIEACTBUE
pa3BuTHs nox 3emieit. I1pu 3akpbiBaHUM anoOTeLUs €ro TMMEHUH 00-
pasyeT ckianku. Ha cpese miomoBoro Tena BUAEH MpaMOPHBIN puUCy-
HOK M3 TEMHBIX U CBETJIBIX M3BWJIMCTBIX IIOJIOC, KOTOpPhIE HA3bIBAIOT
Hapy>XHbIMU U BHYTPEHHUMU BeHaMU. MellIKOBUIHbIE CYMKHU C 8 111a-
POBUAHBIMU UM LUMPOKOSIUIUIICOUAANBHBIMM OPHAMEHTHUPOBAHHBI-
MU (ILMIIOBAaThIMU WIM CETYATBIMM) CIIOPAMM OOpa3yloTCsl B TMMEHU-
QIBHOM CJIOE WM THe31000pa3Ho. B MXx OCHOBaHMM pacroJjaraioTcs
napadussl. OcBOOOXIEHUE aCKQEIOP MACCUBHOE, IIPOUCXOAMT IOCE
paspylUeHUs IUTOLOBOIO Teja WIM IOCJe MOeNaHUsl UX XXMBOTHBIMU.
Bce Buabl — 06s13aTesibHbie MUKOPU3000pa30BaTeNid C JIMCTBEHHBIMU
WU XBOMHBIMHU JEPEBLSIMHU.

Haubonee nzpecTHbIit B MUpe TprodeieBbiii rpub — 4epHblii (paH-
uy3ckuii Tprodens ( Tuber melandsporum Vittad.), oourarommii Bo ®pan-
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MU, B YACTHOCTU B paitoHe r. [lepurop (npaBusisHee [Tepure), oTky-
Ja ero Ipyroe HazBaHue — IEPUTOpPCKUi Tprodenb. OH 00pa3yeT Mu-
KOpM3y ¢ oy6aMu, 6yKOM, rpaboM M OpELIHUKOM U UMEET BHICOKYIO
racTpOHOMHYECKYIO LIeHHOCTh. Ceityac Bo ®PpaHLUUU C TOMOILBIO MC-
KYCCTBEHHOM MMKOpM3aLIMU CaXEHLIEB Ay0a CO30AI0TCS MPOMBILLIEH-
HBIE IUTAHTAUWU YepHOTro Tpiodens. ITnonossie Teaa TpaAMLUOHHO CO-
OMpay C IOMOLIBIO XXMBOTHBIX — CBUHEHN U coOaK, 001aAarolIMX TOH-
KMM OOOHSIHMEM U YJABJIMBAIOLIMX BbLAEJSIEMbIE 3PEIbIMU TUIOLOBBI-
MU TeJlaMU JIETyYue apOMaTU4YeCKHUe BEllEeCTRa.

st 3aHATUIH MOXHO MCIONBb30BaTh ONUH U3 HauboJsiee pacnpocT-
paHEHHBIX BUAOB Tpiodeseit, BCTpeyaloluXCcss B YMEpEHHOM KiIMMa-
TUYECKOM 30HE.

Benvrit Tprodens (Choiromyces vendsus (Fr.) Th. Fr. = C. meandri-
Jformis Vittad.). [InonoBeie Tena GeoBaThie WIM XEJITOBAThIE, HEMpa-
BUJIbHO-OKpPYIJION (OPMBbI C BOJIOKHUCTBIM NepuaneM. MSKOTb IJ10-
JIIOBOTO Tejla BHayajle OeJyasi, MPU CO3PEBAHUM KEJITOBATO-OypOBATas.
Ha cpe3e MSIKOTH XOpOI11IO BUIHBI U3BHJIMCTHIE CBET/IbIE U TEMHBIE I1O-
JIOChI, 00pa3yeMbIMU BHYTPEHHUMM U HapYXXHBIMM BeHaMH (puc. 131).

IIpenapaT roToBsiT Je3BMeM 0e30MacHOM OPUTBBI C KycOYKa IUIO-
noBoro tena. Ha cpe3e BUAeH rMMEHUI ¢ MEIIKOBUIHO-0YIaBOBUIHBI-
MU CYMKaMH, B KOTOPBIX HaXxOAATCS § IIMPOKOIUIMIICOMIHBIX LIUITO-
BaThIX XEJITOBATBHIX aCKOCIIOP.

I'pu6 cbeno6HbI M 00pa3yeT MMKOPU3Y C Oepe30il, OCHOI, Opell-
HMKOM, BCTpEYaeTCs TakXXe B IJIMHUCTON IMOYBE OKOJIO JIYTOB, CEJIb-
CKOXO3SIMCTBEHHBIX MOJIEM U ra30HOB.

JleTnuii Tprodens ( Tiiber aestivum Vittad.). ITnomoBble Tena nuaMer-
poM 2—7 cM, nepuIMii IIOAOBOrO Teja YEPHBIA ¢ MHOTOUYMCIEHHBI-
MM MHOTOTpaHHbIMMY NUpaMUAAIbHBIMU O0ponaBkaMu. I'e6a Kopuy-
HEeBaTasl C TyCTOM ceThblo 6ebiX BeH. CyMKH KOpPOTKO3JUIMIICOMIANb-

Puc. 131. Choiromyces:

A — paspe3 riogoBoro Tena; b — paspes
rnpu OONBIIOM YBENUYEHUU; | — CYMKH
O criopamu )
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HbI€ IO MOYTH 1APOBUIHBIX, C | —4 IMPOKOIIMIICOUAHBIMU ACKO-
cropaMu, OpHaMEHTUPOBAHHBIMU KPYITHBIMU MHOTOYTOJIBHBIMU STY€ii-
kamu. O6pasyeT MUKOpU3Y C IyOaMH.

B necax Poccuu miMpoxo pacnpocTpaHeH elle onvH Bul — Hydndtrig
tuldsnei Berk. et Br., o0pa3yroimiit MUKOpU3y ¢ KOpHsiMU enu. ITnono-
Bhbl€ TeJIa UMEIOT HEMPAaBWILHO-OKPYIIYIO (pOpMY, XKENTOBATO-KOPHUY-
HEBaTOM OKpacKH, C INIAAKUM IEPUAMEM, Pa3BUBAIOTCS B MOYBE Ha
rayouHe 2— 5 cMm. CyMmku ¢ 8 1IapOBUIHBIMU LLIMIIOBAaTBIMM aCKOCIIO-
paMmu.

st IeMOHCTpalMy BHYTPEHHUX U BHELIHUX BeH COOpaHHbBIE ILIO-
JIOBBIE TeJia Tprodesieii cireqyeT pa3pe3aTb Ha KyCKH M BhICYIIUTDb. YacTs
(bparMeHTOB BBICYIIIEHHBIX IUIOAOBBIX TEJl UCIIONBL3YIOT B UEJISIX IPUTO-
TOBJIEHHUS CPE30B JUISI MUKPOCKOIMYECKUX IIPENapaToOB HEMOCPEACTBEH -
HO Ha 3aHATHH. MOXHO MCITIOJIb30BaTh TOTOBbIE MTpenapaTbi TMMEHHUS.

KNACC NEOUMOMULIETDbI (LEOTIOMYCéTES)

Y npencraBuTeNieil 3TOr0 Kjiacca, Kak U y NMPenblIyllero, mnioao-
Bble TeJla — aroTelMM, MHOrIa OYeHb MOXOXEro obauKa, HO yaile
OHM MeJIKME, KOXXMCThbIE UM BOCKOBUIHbIE. Pa3BUBAIOTCSI MOOAUHOY-
Ke WK Ha ctpoMaX. CyMKM MHOMNEPKYJISITHBIE (T. €. BCKPBIBAIOTCS MPO-
JOJILHOM TPELIMHOM). ¥ HEKOTOPBIX BUIOB NMPe061aialoT KOHUINAIb-
Hble CIIOPOHOILIEHUS WM TeJeoMopda MpakTUYeCKH OTCYTCTBYET.

Nopsiaok Putncmossle (Rhytismatales)

Y pUTHCMOBBIX I'pMOOB IUIONOBLIE TeJla — aloTeLMU, 00pa3yloLMecst
B cTpoMax. OHM CO3peBalOT MOCJIe 3MMOBKHU U 10 MOMEHTAa CO3pEeBaHUS
Y pacnpocTpaHEHMS aCKOCIOP MPUKPHITHI nepuaueM. 3pesibie anoTe-
LMK BCKPBIBAIOTCH TPELLMHOM B IPUKPHIBAIOILIEM MX EPUAUU. ATIOTe-
LMK MMEIOT YUIMHEHHYIO HEpaBHOMEPHO U30THYTYIO (JOpMY U pa3BU-
BalOTCS MOJ 3MUICPMHCOM JIUCTHEB, XBOU MJIU KOPHI BETOK.

Pon purcma (Rhytisma). BonblIMHCTBO BUIOB 00pa3yeT MHOTO arno-
TEUUEB B OOHOI CTPOME.

Anoteuuun R. acerinum (Pers.:Fr.) Fr. pasBuBaloTcsi Ha JIMCTbAX
KJIEHa, IU1aTaHa. B aBrycre — ceHTSI0pe Ha JIMCTbAX KJIeHa MOSIBISIOTCS
JKEJITOBAaThie XJIOPOTHYECKHE MATHA OKPYIIOoi (OpMbI ¢ 3aKiiambiBa-
IOLUMMMCS HA HUX YepHBIMM cTpoMaMu. Ha aTux ctpomax cHayasa pa3-
BMBAETCS KOHUANAIbHAS CTAAMS, OTHOCSILASACS K JEHTEPOMUILIETHOMY
pony Meldsmia. OceHbIO TUCTbs ONANAIOT, a B TEYEHUE 3UMbI U paHHEN
BECHO# B cTpoMax hopMuUpytoTcs anoTeuuu, cospesaiowue B Mae. Ctpo-
MbI BBIIJISLIAT KaK YepHbIe OJIECTSLUME CIIerKa BhIMYKIIbIe TUIOCKHE MSATHA
C HEpOBHOI IMOBEPXHOCTBIO OKOJIO 1,5 CM B AHMaMeTpe M comepxat
MHOTOYMCJIEHHBIE YIUTMHEHHbIE U3BUJIUCTBIE anoTeluu. ITocne BCKphi-
THSI IPOJOJIBHON LUENbI0 OOHAXKAETCSI IOBEPXHOCTh CEPOr0 TMMEHMUS.
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Puc. 132. Rhytisma acerinum:

A — nopaxeHHBIN JUCT KJleHa ¢ KOHUAHAIBHOM cTanueit Melasmia; b — anoreuuu B
CTpoMe; B — cyMmKa C ackocriopaMu U napacgusbl

CyMku Oy/1aBOBUAHBIE C MYYKOM M3 8§ HUTEBUIHBIX, CJIETKA YTOJIIEH-
HBIX HaBepXy O6ecLBETHBIX ackocmop (puc. 132).

Co6paHHBIE B Mae OMaBlIMe JIUCThSI CO 3pPEIbIMH anoOTELUSIMU He-
00X0IMMO BBICYLUMTH B repOapHOit ceTke. [IjIsi MpUroToBJIeHUs Mperna-
paTa (pparMeHTHI IUCTHEB CO CTPOMATHYECKUMHM MATHAMU pa3MayuBa-
IOT U 3aTeM PeXYT B MEHOIUIACTE WU B CepALeBUHEe Oy3uHbI. B3aMeH
R. acerinum MoXHO ucnosbs30BaTh Opyroit Bux — R. salicinum (Pers. :
Fr.) Fr., pasBuBaiouiica Ha JUCTbsAX UBH (Hampumep, Sdlix aurita,
4yacTO BCTpeyaroueics Ha 60y10Tax).

NMopsaok NleouneBbie (Leotiales), unu Menoumessie (Helotiales)

BONBLIMHCTBO JIeOIMEBBLIX TPUOOB B CyMYaTOH CTAAMM pa3BUBAIOT-
cs canpoTpoHO Ha OTMEPLUMX TPABIHUCTHIX WIMA APEBECHBIX paCTH-
TEeNbHbIX OcTaTKax. HekoTopbie U3 HUX B XM3HEHHOM LIMKJIE UMEIOT
KOHUAWAIbHBIE CTaAUM, YACTO MapasUTUPYIOLIME HAa PaCTEeHUSX WU
riogax. ¥ HEMHOTHX BUIOB CIIOCOOHA Mapa3suTUPOBaTh TeaeoMopdHas
(cymuaras) ctaausi. CYMKM y MHOTMX JIEOLIMEBBIX TPUOOB aMMJIOWI-
Hble, T.€. B alleKce MMeeTcs IMopa, 3aKpbiTasi MPOOOYKOM, KOTOpas
Noj AeWCcTBUEM MOOa OKpALLMBAETCA B CUHUM WIM royooil 1BeT.

B XU3HEHHOM LMKJIE MpeacTaBuTenei ceMeiictBa CKIEpOTUHUE-
Bbie (Sclerotinidceae) xapakTepeH CKJIEpOLMII — HacTOSIIMHU (Clo-
>KEHHBIN TOJILKO rudamMu rpuba) i JOXKHBIN (B 0Opa3oBaHUE KOTO-
pOro BOBJIEKAIOTCS BULOU3MEHEHHbIE TKAHU PACTEHUSI-XO3SIMHA).

MHorue CKJiepOTHHUEBBIE T'PUOBI, TaK Xe KaK M PUTHCMOBBIE,
MMEIOT B XM3HEHHOM LMKJIE€ KOHUIMUAIBHYIO CTaJUIO, MapasuTUpy-
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IOLLYIO Ha Pa3HBIX PACTEHUSX, a 3aTeM Ha PAaCTUTEIbHBIX OCTaTKax 00-
Ppas3yloTcs CKJIEpOLIMHU, BECHOI npopacratoume anoreuusiMu. Ouu dop-
MUDPYIOT OJIIONLIEBUIHBIC, YallleBUIHbIE, OOKATOBUIHbBIE WIM BOPOH-
KOBUAHbIE IUIOAOBBIC TeJla C JUIMHHOM HOXKOM. ¥ BHIOB HEKOTOPHIX
pOIOB OHM BO3HMKAIOT Ha CKJIEPOTU3MPOBAHHBIX YYaCTKax TKaHe pa-
cTeHUi. TUNMUYHBINM peCTaBUTENb CeMecTBa — Sclerotinia sclerotiorum
(Lib.) De Bary. I'pu6 yacTo BbI3BIBaeT 3a00JIeBaHME OBOILEH U KOp-
HEIUIOAOB, U3BECTHOE MO Ha3BaHUEM «Oenoit rHwm». Ha nmopaxeH-
HBIX YaCTSIX MOPKOBM, CeJibIepesi, TOMaTa, KaIyCcThl BHayajie pa3BUBa-
eTcs OeNblil MYLUUCTHIH MULIEIUI, U3 KOTOPOrO Ha MOBEPXHOCTU MH-
(ULMpPOBaHHON TKaHU pacTeHUsi 00pa3yIOTCS TBepAbie CKIEPOLIMU
KJIYOHeBUAHOM WIM OKpPYIiIoii ¢opmel pazmepoMm 2—4 MM (puc. 133,
134). CHapyX# CKJIEPOLIMH ITOKPHITHI YEPHBIM KOPOBBIM CJIOEM, a BHYT-
pu conepxat 6enyio Win 6JIeIHO-CepOBaTYIO CepALIEBUHY. BeCHOIT OHU
MpOpacTaloT OAHUM WIM HECKOJIbKMMHU aroTELIMSIMU Pa3HOM (POpMbI
(0OBIMHO BOPOHKOBUIHOM) 0JIeAHO-KOPUYHEBOI Wwin GeXeBoii okpac-
KM, CUISIIMMHU Ha JUIMHHOM TOHKON HOXKe. IIiIMHIpuiyecKue CyMKH
C CUHelollei (aMWJIOMIHOM) MOpOoil comepX)aT 8 MeTKMX GeCIIBETHBIX
SJUTMTICOUTANIBHBIX aCKOCIOP, 3apaXkalolUX BEreTUPYIOLLME PACTEHMS.
I'pu6 He MMeeT KOHUIUAIBHOTO CIIOPOHOLIEHUS, U XXU3HEHHBIN LUK
BKJIIOYAeT YepedoBaHUE MMIIECIMAILHOM, CKIEPOLMAJIbHON M cymMya-
TOM cTamuii. Xopoluo pa3sMHOXaeTcsl PparMeHTaMU MUIIETHS.

Puc. 134. Sclerotinia sclerotiorum:

Puc. 133. Sclerotinia tuberosa. A — KOpHerion MOPKOBH, MOPaXeHHBIN «Oe-
Ckuepounii ¢ anoreLusIMu JIOH THUNIBIO»; b — pa3spes3 ckiepouus
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S. sclerotidrum MOXHO OGHAPYXHUTb Ha OBOLLIAX IIPY HEGIaronpusT-
HOM peXuMe UX XxpaHeHUs. [TyluucThiii MuLeIuit, pa3BUBaIOLIMICS Ha
HUX, JIETKO BBIIEISETCS B YMCTYIO KYIbTYpY Ha cycno-arape. Ckiepo-
LMY COXPAHAIOT B 96°-M 3THIOBOM criupTe. IS MOJTydeHUsT CBEXUX
CKJIEPOLIMEB BBIMBITYI0O MOPKOBb MHOKYJIMPYIOT MMIEIUEM rpubda u
MHKYOMpYIOT BO BJaXXHON Kamepe. Yepe3 HECKOJNbKO NHEi MoBepx-
HOCTb KOPDHEIUIOAA MOKPbIBAETCS OE/IbIM MYIIUCTBIM MULIETUEM, Cpe-
IY KOTOpPOro 00pa3yloTCsi MHOTOYMCIIEHHbIE OKPYTJIbIe YepHBIE CKJIE-
pOLIMM, KOTOPbIE U UCIOJB3YIOT WIS U3YYECHUS.

Ha 3aHsiTUAX paccMaTpuBalOT KOPHEIUION MOPKOBU C 00pa3oBaB-
wuMKcs ckiaepounsiMu. Co CKIIepoLMs AeNaloT TOHKUI Cpe3 JIe3BHeM
0e30macHoit OpUTBBI M paCCMATPUBAIOT MPU MAJIOM YBEIMYEHUU B KarUie
Boabl. Cpe3bl MOXHO 3aKJIIOYUTh B MOHTUPOBOYHYIO Cpeny AJIsi M3ro-
TOBJIEHUS NTOCTOSIHHBIX MpeNnapaToB. XOpOLIO BUIHBI BHELIHSISA KOpa B
BHIE TEMHOM TOHKOH IOJIOCKH, OOpa3oBaHHasi U3 HECKOJBKUX MeJa-
HU3UPOBAaHHLIX CJIOEB IICEBAOMNAPEHXMMATUYECKOrO CIUIETEHUSI rud
MMLENNS, a TAKXKE CEPALIEBUHA, COCTOALIAsA M3 IUIOTHOTO TeperieTe-
HUSL OeCLBETHBIX T'M( MUILETUs, pa3pe3aHHBIX BIOJIb U IOMEPEK U
BUAMMBIX KaK CKOIUIEHUE YIUIMHEHHBIX U OKPYIJIBIX MEJKUX OeCLIBET-
HBIX KJIETOK.

PaHo BecHOI, B Hayajie Masi, B Gepe3HsIKax pa3BUBaeTCs ellle ONUH
cKiIepoTUHUEBHI rpubd — Cibdria bétulae (Wor.) W.L. White. OH 00-
pa3yeT anoTelUMU MajieBO-OpEXOBOro LIBETa 1UaMeTpoM 3 —4 MM, KO-
TOPBIE PACIIONIOXEHBI HA JUIMHHOM TOHKOM HOXKE, OTXOIS1IEH OT CTpO-
MaTU3UPOBAHHBIX CEMSIH B OMABIIMX XXEHCKHUX cepexKax bepesbl. B oT-
JIM4Ue OT BUAOB pona Sclerotinia, y KOTOPHIX CKJIEPOLIMTH COCTOST TOJBKO
u3 muuenus, Bunbl Cibdria 06pa3yioT CTpOMY, COCTOSIIIYIO U3 TKaHeH
pacTeHus, mpopociuux rudamm rpuoa.

CepexXKH ¢ anoTeUUsIMM aKKYPaTHO U3BJIEKalOT M3 MOICTHIKMA U
COXpaHAIOT B BUAe repbapHOro marepuana. Mx paccMaTpuBaloT mox
OMHOKY/IsIpOM, OOpalliass BHUMaHHe Ha TIOYEpHEBIIME CTPOMAaTHU3UPO-
BaHHbIE CEMEHa.

KNACC 3PU3NOOMULIETDI (ERYSIPHOMYCéTES)

Kinacc SpusudomMuuieTsl npeacTaBieH TOJAbKO OTHUM MOPSIIKOM —
Opusudossie, iy Myunncropocsmsie (Erysiphéles), Ha KoTopbIii pac-
MPOCTPAHSIETCS BCSI €r0 XapaKTepUCTHKA.

3TO 06MUraTHBIE Mapa3uThl MHOTHUX PACTEHU MPENMYILECTBEHHO
IByHOJbHBIX. Ha BepxHeil MOBEpXHOCTH MOpaXeHHBIX OPraHOB pacTe-
HUN (JIUCTBSIX, IUIOAAX, MOJIOABIX MOGEerax) pa3BUBaeTCs OeJIOBATHIA,
GeioBaTO-CcepOBaThIf, NMO3MHEe OYypEIOUIUH MAYTUHUCTBIH MULIETUIA.
B MecTax KOHTaKTa MUILEUS C SMUIEPMUCOM OTIEIbHBIE €r0 KJIETKH
pacwupsitorcs, GOpMUpYsT MPUCOCKU (aNpecCOpUM), OT KOTOPBIX OT-
pacTaloT KOpOTKUe rMdbl, MPOHUKAIOIIME B KIETKH pacTeHUS U 00pa-
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3yloinue raycropyud. Ha moBepXHOCTHOM MULIETUU TOSIBJISIIOTCS KO-
POTKME IMPUITOAHUMAaIOIIMECS OyJIaBOBUIHbIE KOHHUIUEHOCIbI, OTWIE-
HSIOLIME LEMOYKN MHOTOYMCIEHHBIX KOHUIUHA, paclipOCTPaHSIOILIMX-
Csl MOTOKaMHM Bo3ayxa. YacTb KOHUAMN OCelaeT Ha MOBEPXHOCTHOM
MUIEINY, IpUIaBasi MyYHUCTbII BUI IMOPaXEHHBIM OpraHaM pacTe-
HMSI. DTa OCOOEHHOCTh OTpa)K€Ha B Ha3BaHUU 3a00JIEBAHUSI «MyYHM-
CTasi poca», a BhI3bIBAIOLLIME €€ TPUOBI UMEHYIOT MyYHUCTOPOCSIHBIMM,
WM MyYyHepochiMU. CTpoeHHe KOHUIUEHOCUEB U LENOYeK KOHUAUM
MPaKTUYECKU Yy BCEX MYYHUCTOPOCSHBIX rpu60OB onuMHaKoBO. [1o3nHee
Ha MMUEJIUM TMOSBIAIOTCS MEJKUe, CHayaja XeJTble, 3aTeEM CTaHO-
BSILLIMECS] TEMHO-KOPHUYHEBLIMU UJIU YEPHBIMH TUIOAOBBIE TeJIa — BTO-
PUYHO 3aMKHYTbIE NEpUTELUM (BHELIHE HAITOMUHAIOLIME KIIeiCcTOoTe-
IMM) C ONHON WIM HECKOJIBKUMM CYMKAaMHU, OTXOASIIUMM OT AHA
IUTIOJOBOTIO Tejia U COlepXKalIMMU HECKOJIBKO acKocnop. Takum obpa-
30M, B XXM3HEHHOM LIMKJIE 3TUX I'PUOOB UMEIOTCS ABE CTAOUU — KOHHU-
JuaiibHas (Oecroyasi, UM aHaMopdHasi) ¥ MojoBas (CyMmyartasi, WIH
teneomopdHas). CornacHO mpaBUIaM TaKCOHOMUM M CUCTEMAaTHUKH,
aHaMmopdHas ctagus Kiaccudbuuupyercsi B otaeie Deuteromycéta.

B npupone My4yHUCTOpPOCSHbIE TPUGHI MOXHO OOHAPYXHUTh Ha pas-
HBIX paCTEHHUSIX B IEpUOJ C KOHLIA Mast 10 OKTsAOps. Ha Tex xe pacte-
HMSIX C KOHIA UIOHSA pa3BMUBAIOTCSI 3aMKHYThie neputeuuun. CobpaH-
Hbl€ MOPaKE€HHbBIE JIMCThSI PACTEHHUI NIPEKPACHO COXPAHSIIOTCS B CYXOM
BUJIE B repbapuu.

O3HaKOMUTBCS C KOHUIHAIBHOM CTagueil MyYHUCTOPOCSHBIX TPU-
00B MOXHO Ha NpuMepe JIIoooro U3 npeacraButencit pona Erysiphe.
[IpenapoBajibHON UINIOH WM KOHYMKOM CKaJIbIIENsi CHUMAIOT par-
MEHT MHULEJIYS ¥ IIOMELIAIOT €ro B KAIUTIO BOABI HA MPEIMETHOE CTEK-
JI0, HaKpbiBasi MOKPOBHBIM. [IpenapaT paccMaTpuBaloT CHayajia rnpu
MaJIOM, a 3aTeM IIpH OOJILIIOM YBEJIMYEHMM MMKPOCKOMa. BUIHBI
KOPOTKME, HECKOJBKO paclIMpeHHble BBEPXYy OeCLIBETHbIE OTHOKIIE-
TOYHbIe KOHUAUEHOCIbI, HA BEPLIMHE KOTOPLIX PACIOJIOKEHa 1ie-
MOYKa HWIMHAPUYECKUX OBAILHBIX WJIM GOYOHKOBUIHBIX OECLIBETHBIX
ONHOKJIETOYHBIX KOHUIUM, pa3BUBaIOLIUXCS GasunetanbHo. Hanbo-
Jiee 3pesible KOHUAMU HaXOHsATCS Ha BEpLIMHE LIEMOYKH, a MOJIOIbie —
B ocHOBaHMHU (puc. 135). Dra craausa oTHocutca K pony Oidium
(Deuteromycota). B npenaparax, MpUroTOBJIEHHBIX C FepOapHOro Ma-
Tepuasa, IeNnOYKU KOHUAMH YyacTo pacnagatorcs. [1pu Hanuyuu cee-
JKEro Marepuajia JIMCT OCTOPOXHO MeperuoaloT B MECTE MOpaKeHUs,
HEe Kacasch ero najbliaMu, U IIpy MaJIOM YBEJIMYEHUM paccMaTpuBa-
IOT MecTO neperu6a. B 3ToM ciryyae xopolo BULHBI KOHMIUEHOCLBI U
JUIMHHBIE LUEMNOYKU KOHUIUMA.

MyYHHUCTOPOCSAHbBIE TPUOBI MOAPA3NENSAIOT HA POABLI HA OCHOBAaHUU
CTPOEHUS MIONOBBIX TeJ. [ U3yYyeHUs TIOAOBBIX TeJl — MEePUTELIUEB
MOXHO MCHOJb30BaTh CIEAYIOLME BUAbI 3TUX TPUOOB.

Pon aspusude (Erysiphe). Ilepurenuu 11apoOBUIHBIE, C TIEPUIMEM,
00pa30BaHHbBIM IMJIOTHO CPOCUIMMUCS MHOTOYTOJIBHBIMU KOPUYHEBBI-
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Puc. 135. KoHuauanbHOE CIIOPOHOIIEHUE MYYHUCTOPOCSIHBIX IPUOOB
(bopmanbhstit pox Oidium):
1 — TMOBEpPXHOCTHBIN MULIENAUI; 2 — KOHUOUEHOCcel;, 3 — LienoykKa KOHUAMA

MU KJIETKaMM. B ero Hu>XXHe#H YaCTH OT KJIETOK IMEPUAUS OTXONAT JIMH-
Hble U3BWINCThIE KOPUYHEBbIE CENTUPOBAHHEIE HEpa3BETBIEHHBIE TIPH-
JIaTKu. B neputeMn HeCKOJNBKO CyMOK. Bunsl pona Erysiphe mipoko
pacrnpocTpaHeHbl Ha Pa3HbIX paCTEHUSX.

IpenapoBajibHOI UINIOH aKKypaTHO HaaBJIMBAIOT Ha IMOKPOBHOE
CTEKJIO M Pa3pylLIaloT CTEHKY IUTomoBoro Tena. Hapyxy BBIXOAMT He-
CKOJIBKO CYMOK C 4 — 6 GecLIBETHBIMHU LWIMHIPUYECKMMHU aCKOCIIOpa-
Mu. [logoGHOE cTpoeHHE MMEIOT IUIONOBBIE TeNla TAKMX BUAOB poja,
Kak E. heracléi DC. — mapa3ura Ha BuMIax ceMeiicTBa Apidceae,
E. polygoni DC. (Ha Bunax cemeiictBa Polygondceae), E. convilvuli DC.
(Ha Bumax cemeiictBa Convolvulaceae), E. trifolii Grev. (Ha BUgax ce-
MeiictBa Fabdceae). JI1000it M3 3TMX BUIOB MOXHO MCIIOJIb30BATh VIS
MPAKTUYECKUX 3aHATHIA.

Pon cdeporeka (Sphaerothéca) xapakTepusyeTcs Hepa3BeTBJIEHHBIMU
OMYEeBUAHBIMY NMPUIATKAMM U HAIMYKMEM BCETO OJHOM CYMKH B IepH-
teuun. OCOGEHHOCTH CTPOEHHUS MEPUTELIMEB pOa MOXHO UCCIE0BATh
Ha npuMepe Buna S. mors-uvae (Schw.) Berk. et Curt., nmapasutupy-
follero Ha Bugax cemeicrea Grossularidceae 1 0COOEHHO pacrpocTpa-
HEHHOTO Ha firofgax KpblKOBHUKA ( Grossuldria reclindta (L.) Mill.). Ha
sirolax BHavyaJe MOSBJISETCS IUIOTHBIN Oeblif HAJIET MULIENTUS C KOHM-
IHAJIbHBIM criopoHoleHueM. ITo3nHee HaneT npuodpeTaeT TEMHO-KO-
PUYHEBYIO OKpacKy. B Hero norpyxeHbsl MHOTOYMCJIEHHbIE TIEPUTELIH
(puc. 136, A).

KOHYHKOM MpenapoBaIbHON UIJIbI CHUMAIOT TUIEHKY MMUILIEINAb-
HOTO HaJieTa, NMOMELIAIOT B KAarllo BOAbl U PAaCTaCKUBAIOT €ro JBYMS
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Puc. 136. ITnomoBsle T€/1a MyYHHCTOPOCSIHBIX FPHOOB ¢ pa3HOTrO TUMA
MpUAATKaMHU:

A — Sphaerotheca mors-uvae; 5 — Microsphaera alphitoides; B — Phyllactinia;
I — Uncinula

UINIAMM, HaKphIBalOT MOKPOBHBIM CTEKJIOM, paccMaTpuBas NMpU Ma-
JIOM, a 3aTeM IIpY OOJIbLIOM yBEJIMYEHHMH MHUKPOCKOIA.

Ieputeuuii S. mors-uvae umeet mapoBuIHyio dopmy. [lepunnit 06-
pa3oBaH MHOTOYTOJIbHBIMU KOPHMYHEBBIMH KJIETKAMH, OT KOTOPBIX OT-
XOISIT U3BWIIMCThIE CENTUPOBAHHBIE JJIMHHBIE NPUAATKY. TakuM obpa-
30M, IUIOAOBBIE Tena S. mors-livae BHEUIHE CXOOHBI C TNEpUTELUSIMU
BuIOB pona Erysiphe. OnHako eciiv NepUTeLUil pa3aaBUTh, TO U3 HETO
BBIXOIMT BCEro JIMIIL OJHA CYMKa. B roJie 3peHus MUKPOCKOIa OIHO-
BPEMEHHO BHIHBI XeJITOBAaThle KAIUIM Macja, 0CBOOOXIAIOLIUECS U3
He3peJbIX CYMOK ITOCJIe MX pa3pylieHus. MoXHO UCTIONb30BaTh IPYTHe
UIMPOKO PacCNpoOCTpaHeHHbIE BUIbI 3TOTO pona, Kak, HalpuMep, BUI

S. aphdnis (Wallr.) U. Braun, pa3BuBalolMiAcsl Ha JIUCTbSIX MAHXETKHU
(Alchemilla).
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Pon muxpocdepa (Microsphaera). TIpyunaTku XXecTKUe, pacIoIoXeH-
HblE 0 3KBATOPY MEPUTELIMS], HEOTHOKPATHO AMXOTOMHUYECKH BETBSI-
1Mecss Ha KoHuax. B nmepurenuu odpasyeTcss HECKOIBKO CyMOK. M. al-
phitoides Griff. et Maubl. napasutupyeT Ha Bunax cemeiictsa bykossie
(Fagiceae) ¥ NMpUYMHSET 3HAUYMUTEIBHBIA yliepd caXeHuam ayba B
MMUTOMHHKAX.

B TpeTheit nexane Masi Ha JIUCTbAX Ay0a MOSIBIISIOTCS MeJKUe Oe-
JIOBAThl€ MAYTUHHUCTBIE MATHA MULEeaus. [locTeneHHO OHU yBETUYH-
BalOTCS M MOTYT IOKPBIBATh MOYTH BCIO IIOBEPXHOCTH JIMCTOBOI IUIa-
CTHHKH. B HioNie — aBrycTe Ha 3TOM HaJleTe, a TAKXKe OYEHb YacTO U Ha
HUXXHEH CTOpOHE JIMCTa 00pa3yloTcsl MeJIKMe YepHBle TOYKH — IUIO-
JIOBBIE TeJla.

ITox MUKpPOCKOIIOM MOXHO BUIETh lLIAPOBUAHBIE MEPUTELMH, IO
9KBAaTOPHAIBHOM JIMHUHU KOTOPBIX OTXOISAT XECTKHE MpsIMbie GeClBET-
Hble TIPUAATKU, HA KOHLIE MHOTOKPATHO IMXOTOMHUYECKHU pa3BETBIICH-
Hble Harogo0Ke OJeHbUX POroB. B nmeputeluu o6pa3yeTcss HECKOILKO
cyMoK (cM. puc. 136, b).

OdeHp MOXOXME OTMXOTOMMYECKM Pa3BETBJIEHHBIE NPUIATKU MMe-
I0TCS1 Y BUIOB poaa noxocdepa (Podosphaera), HoO oHM 0Opa3yioTcd B
BEPXHE# YacTU MepUTELUs], CONEPXKAIUErO TOJBKO OLHY CYMKY.

Pon yauunyna (Uncinula). Tleputeunn comepXaT HECKOJBKO Cy-
MoK. [IpumaTKu XecTKue, pacIioioXeHHEIE IT0 3KBAaTOPY KJIeiCToTe -
L1eB, KOTOpLIE Clierka caaBieHbl CHU3y. Ha KoHIle mpuaaTkKy 3arHy-
THI B BUIIE KPIOYKA WU CIMpaJieBUIHO 3aKpydyeHbl. U. adinca (Wallr. :
Fr.) Lév. pasBuBaeTcs Ha JUCThIX UB U TONOJIeH. Y IepuTElINEB BU-
JIOB 3TOTO poJia MPUAATKU OTXOIAT OT ero ocHoBaHUsA. OHu GeclseT-
Hble, XeCTKHE, HECKOJIBKO 3arHYThI, 2 Ha KOHLIE CIIUPAJIILHO 3aKpy-
yeHbl. B HUX 06pa3yeTcs HECKOIBKO JUTUIICOMAATBHBIX CYMOK (CM. pHMC.
136, I).

Pon ¢pumnakrunna (Phyllactinia). UMeloTcs npuaaTKy IByX TUIIOB.
B 3KkBaTtopuanbHOit YacTu neputelus GOpMHUPYIOTCS XECTKUE B MECTE
MPUKPEIUIEHMS, TIOYTH LIAPOBUIHO B3OYyThie MPUIATKH, a K KOHIY —
yTOHYalol1ecs, IHWIOBUIHBIE. Ha BepliinHe nmepuTelus pacroioXeH
My4YOK KMCTEBUIHO pa3BeTBJEHHBIX KOPOTKMX NMpuaaTkoB. Lwrosua-
Hble MPUIATKM IPU CHIKEHUM BJIAXHOCTH BO3IyXa BHICHIXAIOT HEpaB-
HOMEpDHO M, COKpalllasiCh, PacriojiaraloTcs MepreHIUuKYISIpHO K Io-
BEPXHOCTHM JIUCTA, IIPUITOTHUMAs TIEPUTELIUI HAll CyOCTPaTOM, KaK Ha
Xonynsx. 3To obJeryaeT ux nepeHoc BeTpoM. KucreBuaHbIe NPUAATKH
CrocoOHbl ocMU3HATLCA. Ilpu nepeHOCe BETPOM OHHM CIIOCOGCTBYIOT
MPUKPEIUIEHUIO NepUTELeB K APYroMy CyGCTpaTy.

BHyTpH m1onoBoro Tena oopasyercs HeCKOJIBKO CyMOK (CM. puc. 136,
B). KonnnuansHasi CTanust XapaKTepu3yeTcsl 00pa30BaHMEM OIHOM KPYTI-
HOM KOHMIMM Ha KOHLIE KOHUAMEHOCLA.

ITnonoBrie Tena MOXHO pacCMOTpPeTh Ha MpuMepe BUaa P. guttdta
(Wallr, : Fr.) Lév., mapa3utupyowiero Ha HMXHei MOBEPXHOCTH JIUC-
TheB Alnus, Berbéris, Bétula, Corylus.
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OTAEN BA3UAUAIIbHbLIE MNPUBLI
(BASIDIOMYCOTA)

OTtoen BKIIOYAET IPUOBI, XapaKTEPHU3YIOILIUECS MHOTOKIETOYHBIM
(cenTUpOBaHHBIM) MMILIEHMEM M OOpa3oBaHMEM 0a3uauil C 3K30reH-
HbIMHM 0a3uauocrniopaMu. B Xu3HeHHOM LIMKIIEe 6a3UANOMULIETOB IIPH-
CYTCTBYIOT IBa TUIIA MULEIHUSA: OOUH — OAHOSIAECPHBINA, TarJOUIHbI
(nepBUYHEIN), CYLIECTBYIOLLUMIA KPATKOBPEMEHHO; IPYrOii — IMKapUO-
THYECKUH (BTOPMYHBIHM), 3aHMMAIOLLIMII OCHOBHOE MECTO B XH3HEH-
HOM 1IMKJIe 6a3umuoMuiieToB. MMeEHHO M3 TUKapUOTUYECKOro MULIE-
JIUSL 06pa30oBaHbl pa3sHOOGpa3HLIE MJIOJOBbIE TeNa.

ITonoBoit npolecc y 6a3MIMOMHULIETOB — COMATOraMusi, 3aKjItoya-
IOLIMIACS B CJIMSTHUM ABYX COMAaTUYECKUX (BEreTAaTUBHBIX) KJIETOK Iep-
BUYHOIO MMIUEIUS, B pe3ybTaTe KOTOPOro oGpa3yeTcs OTUKapUOTH-
YeCKUil BTOPMYHBIA MuLeauii. basuousa y MHOrux 6a3sManMoOMMUETOB
bopMupyeTcssi M3 TUKAPUOTUYECKOH TM(]Bl MO CrOCOOY <«HPSIKKH»,
TOMOJIOTUYHO 00pa3yIolLIHUMC IO CIIOCO0Y «KpIOYKa» CyMKaM y ackKo-
Mu1eToB. OIHAKO B OTIMYME OT KPIOYKA MPSXKKA He BCETNa CBsA3aHa C
TOJIOBBIM ITPOLIECCOM M MOXET MPOCTO CIIOCOOCTBOBATH MUTPALIVIM SIIED
B MuLieauu. Hanuuue npsokek — OTJIMYMTEIbHAS YepTa MULIETUS MHO-
I'MX BUIOB 0a3UINOMHULIETOB.

Basuaumu MoryT pa3BUBaThCS TpeMs CIIOCOOaAMM:

1) HemocpeACTBEHHO Ha MULIENNH (TTOPSANOK DK300a3uauaibHhIe);

2) npopacTaTh U3 MOKOSILUEHCS CTPYKTYPhl (YCTWIArMHOMMUETHI U
YPEeOIUHUOMMLIETHI);

3) Ha MOBEPXHOCTU JMOO BHYTPM IUIOAOBBIX TEJX B BUIE T'MMEHM-
ATBHOTO CJIOSI, YaCTO COjepXalllero NMoMMMO Ga3uauii CTepwibHbIe
3JIeMEeHTHI (OONBUIMHCTBO COOCTBEHHO 6a3UIHOMMIIETOB).

CrpoeHue 6a3uauy — BaXKHBIi TAKCOHOMMYECKMH TPU3HAK IS
6asuguomutieToB. CylecTBYIOT IBa noaxona K kinaccugukauumy 6a3u-
nuii. Tak, 1Mo 4ucny KJIeToK 6a3uauu pas3aesioT Ha Xoao0asuauu (co-
CTOSILLIME U3 OAHOM KIEeTKM) M ¢parmMobasuguu (Yalle 4YeThIpexKie-
TOYHBIE, C neperopoakamu). I1o cmocoby oOpa3oBaHUs BHLIENSIOT IO-
Mo6a3uauu (Bcs 6asuaust GopMuUpyeTcs M3 MAaTEpUHCKON KJIETKH) M
rerepo0asuanu, COCTOSILLIME U3 IBYX YaCTei: HIXKHEW runoda3uauu u
BEpXHei 3nuba3uaum (Mpyu 3TOM TOJBKO rHnodasuaus odpasyercs U3
MaTepPUHCKON KJIETKM, a 3MUOa3uauss — U3 rMnobGasuium).

Otnen BasuayoMuLeThl pa3nessioT Ha TP Kiacca:

1. Ypenuunomunets! (Urediniomycétes), y KOTOphIX 6a3uaus oopa-
3yeTcsl U3 MPOPaACTAIOLIMX MOKOSIIMXCS OOHO-, IBYX- MJIM MHOTOKJIE-
TOYHBIX TEJIHOCTIOP.

2. Ycrunarunomuuetsl (Ustilaginomycétes), 6a3uauu KOTOpbIx dop-
MUPYIOTCS NPU NMPOPACTAHUM OAHOKJIETOUHBIX MOKOSILIMXCS YCTOCIIOP.

3. Co6eTBeHHO GasuauoMuueTsl (Basidiomycétes), y KOTOpbIX Of-
HOKJIETOUHbIE 0a3uaMU 00pa3yloTCsl B TMMEHUAILHOM CJIOE.
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KNACC YPEOAWHWUOMMLIETbI (UREDINIOMYCETES),
wnn TENMUOMULIETbI (TELIOMYCETES)

Jns XXU3HEHHOTO IMKJIA 3TOTO KJIacCa XapaKTEPHbI TEIHOCIIOPHI,
BO3HHUKAIOIIME KaK CIELMaIbHOE 00Opa3OBaHUeE.

W3 nByx MopsiAKOB 3TOTO Kjacca KakK IO YMCIY BMIOB, TaK W IO
3HAYUMOCTH pe3ko Bbinensercs nopsinok Pxasuunnble (Uredinales),
Ha KOTOPOM CJIeqyeT OCTAaHOBHUTHCS MOAPOOHEE.

Nopsaok PxaBunHHbie (Uredinales)

Bce npeacraBuTeny nopsiaka — o6JUraTHbIe Mapa3uThl FOJI0CEMEH-
HBIX, TTOKPHITOCEMEHHBIX M MANOPOTHUKOB, BBHI3bIBalOLIME 3a00JIeBa-
HME, U3BECTHOE ITOJ HAa3BaHUEM «pXKaBYMHA».

Muuenuit p>XaBYMHHBIX TPUOOB PACIpOCTPAHSETCS MO MEXKIIET-
HMKaM TKaHe¥ MOpaXeHHBIX PaCTeHUH, a B KJIETKM MPOHUKAIOT ray-
cropun. KieTku MuLenus ¥ Criop coiepXaT Kalid Macjia C pacTBO-
PEHHBIMHU B HUX KapoTHHOMAaMu. Ha nopaXXeHHBIX paCTeHUSIX pa3BU-
BalOTCA MOAYLIEYKH (MyCTY/bl), OKpallleHHbIE B pa3Hble OTTEHKH OpaH-
3KE€BOIr0 MJIK KPaCHOBaTO-0yporo 1[BeTa, CXOAHbIE C MSATHAMH PXXaBUM-
HBI Ha MeTayte. Biarogaps 3ToMy 3a6osieBaHKE, BHI3bIBAEMOE STUMHU
rpubamMu, TOJNYYMIIO CBOE Ha3BaHHUE.

JInsi MHOTHMX BUIOB XapaKTepHO IOCJIeNOBATEIbHOE YeperoBaHUe
HECKOJIbKMX CTaIMii B XM3HEHHOM LIMKJIE, KOTOPHIi 3aBepuiaeTcs 00-
pa3oBaHMeM CITELIMATIBHBIX MOKOSILMXCS CIIOp — TEJIMOCTIOpP, Mpopac-
taoumx ¢pparmodbasuamneit. OTaenpHbIe CTAAUM B XXU3HEHHOM LIMKIIE
P>KaBUMHHBIX TPUOOB MPUHATO 0603HaYaTh puUMCKUMM Lubpamu': 0 —
rarviouaHble CIIEpMOrOHUHU (IIMKHMM) CO CIiepMalMsIMU M BOCTIpUHM-
MaolMMu tudamu; I — suuu (3UMAnKM) ¢ IMKapUOTUYECKUMHU LU0~
cnopamu; II — ypenuHuu (ypemoCIOpOHOLIEHUS) C OTUKApUOTHYE-
ckuMu ypeaunuocriopamm; II1 — Tenum (TenedToCrIOpOHOLIEHUS) C
JIVKapUOTHYECKUMHU TeaurocnopaMu (Teneittocriopamu); IV — dpar-
MO0a3uIuK C TaINIOUAHBIMU 0a3UIUOCIIOPAMM.

B Xu3HEHHOM ILIMKJIe MHOTMX PXaBYMHHBIX I'PUOOB NMPOMCXOIUT
CMeHa IMUTAIOLIMX paCTeHUI-X035€eB, BCIEACTBUE YEr0 pa3Hble CTaIUU
XM3HEHHOTO LIMKJIA pa3BMBAIOTCS Ha pa3HBIX pacTeHusIX. Takue rpubhbI
HOCSIT Ha3BaHMe Pa3HOXO3SIMHHAIX B OTJIMYME OT OMHOXO3SIMHHBIX, BECh
KU3HEHHBI LUK KOTOPBIX MPOXOAUT Ha OAHOM BUAE pacTeHus. Y
Pa3HOXO3AMHHBIX PXKABYMHHBIX OCHOBHBIM XO3SIMHOM Ha3bIBAIOT TO
pacTeHMe, Ha KOTOpOM (POPMUPYIOTCS TETHOCTIOPHI, @ BTOPOil XO35UH
noJiyyaeT Ha3BaHMe NMPOMEXYTOYHOro. PXXaBunMHHbIE IpUOBI He 00pa-

! B HacTosilLiee BpeMsl NPMHATA HOBasi TEPMUHOJIOTUS U1l 0G03HAYEHHs CIIOPOHO-
LIEHUW pXaBYMHHBIX rpUOOB. [10CKONBKY B IMTepaType (0OCOGEHHO B ONpPEAEIUTENSX,
KOTOpble pelKo nepeusgarorcs) dburypupyer crapas (TpaIMLIMOHHAs!) TEPMUHOJO-
r'Usi, Mbl IPUBOAMM €€ B CKOOKax.
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3YIOT IUIOMOBBLIX TeNl, M 0a3uaUOCIOphl 00pa3yloTcsl Ha dhparmMobasu-
MM, TIOSIBJISIIOLIEHCS TIPU MPOPACTAHUM TOKOSILLEUCS TeTUOCIIOPHI.

Pon nykumnus (Puccinia) xapakTepu3yeTcsl ABYKJIETOUHBIMM TEJTHO-
CIIOpaMHM Ha COXpaHAIOLIMXCS (He OCIM3HSIOIMXCS) HOXKax. OnuH u3
HauboJiee BaXHBIX ¥ 9KOHOMUYECKM 3HAYMMBIX BUIOB 3TOrO poia —
P. graminis Pers. — ¢uTOnaToreH, BHI3LIBAIOLLIMII CTEONEBYIO WIHN JIM-
HEHHYIO pXXaBUMHY Ha KyJBTYPHBIX ¥ JUKOPACTYILMX 3J1aKax. DTO pas3-
HOXO3SMHHBIA PXaBUMHHBIA rpub, y KOTOPOro TarIOUIHBIA MHUIIE-
JIMI TIapa3suTHpPYeT Ha BUIAX ponoB GapGapuc (Bérberis) u MaroHuu
(Mahdnia), a TMKapUOTHYECKMIT — Ha Pa3IMYHBIX 3/1aKax.

IlopaxeHHble TUCThA OapOapuca CO CIIEPMOTOHMSIMU M SUMSAMU
CcoOHMpaIOT BO BTOPOIi MOJIOBUHE Masi — Hayasle MIOHS, repoapu3upyioT
WK GUKCHPYIOT CIIMpTOM. MaTepuan MOXHO MCIOIb30BaTh B TEUEHUE
HecKoIbKuX JieT. JIncTesl PUKCHUPYIOT B TYPreCLieHTHOM COCTOSIHMY Ha
MecTe cOopa WM B 1abopaTOpuM, HO NMpeIBaAPUTEILHO IIOMECTUB Ma-
TEpUA B YCJIOBMS MOBBLILIEHHOMN BJIaXHOCTH, HAKPHIB HA HOYb CTEK-
JITHHBIM KOJITTAKOM.

s u3ydeHus CTpOeHUs CIIEPMOTOHUEB U 311MEB HEOOXOAMMO clie-
JIaTh TOHKHE CPe3hl Yepe3 MyCTYJIbl CIIOPOHOLIEHMS Je3BreM Oe3omac-
Hot 6puTBHI. JIJ1s1 3TOro PparMeHT IMOPaXKEHHOIO JIUCTA, a JIyYylle CTOMKY
U3 2 — 3 KyCOUYKOB JIUCTA ITOMELIAIOT B CEpALIEBUHY OY3MHbI WK MEHO-
MJIACT Y U3TOTaBJIMBAIOT TOHKHE Cpe3bl. MOXHO HCIONb30BaTh 3apa-
Hee INPUTOTOBJIEHHbIE MMOCTOSHHBIE TMpENapaThl, XOPOUIO COXpaHSsi-
IolMecs B MOHTHPOBOYHOI Cpejie Ha OCHOBE MOJIMBUHUIOBOTO CITUPTA.
3aTeM moa GMHOKYJISIPOM pacCMaTpPUBAIOT JUCT OGapbapuca ¢ HIX-
Heil ctopoHbl. Ha pa3pociiueMcst BRITYKJIOM B3AYTUM BUIHBI MHOTIO-
YHCIEHHBIE 1M, UMEIOLME BUJ KOP3MHOUYEK UIIM YPHOUYEK, OTOPO-
YeHHBbIX OeOBaTEIM OTBEPHYTBHIM KpaeM M MacCOil OpaHXeBbIX LU~
OCIIOp BHYTPH.

CriepMOroHMHM M 31UHY 00pa3yIoTCs Ha ralUIOMAHOM MHULETHH, BO3-
HMKaIOLEM IpHU NPOpacTaHuu 6a3uauOCIIOp, MOMABUIMX Ha JIUCT Oap-
6apuca. Ilpu cBoeM pa3BuTHM rpub OKa3bIBaeT rMIIEpTpOOUIECKOE ACii-
CTBUE Ha TKaHU PaCTeHus, KOTOpble CHIbHO pa3pacrtatorcs. Ilanucan-
Has TKaHb JIMCTA MpEACTaB/ieHa He ONHUM, a yaile 2— 3 CJI0sIMM KJie-
TOK. Pa3pacraercs v TKaHb Me30(wina, YTO MPUBOAUT K 0Opa30BaHUIO
Ha HMXHEH CTOPOHE JINCTa XapaKTepHBIX OOpoIaBoYeK, NMPOHU3AH-
HBIX MEXKIIETHBIM MULIETUEM U MIPHOOPETAIOILMX OPAaHXKEBO-KPACHYIO
OKpPAacKy OT MOKPHIBAIOLIMX MX CIIOPOHOIIeHUit. B MuLieuu u criopax
GOJBIIMHCTBA PXXaBYMHHBIX TPHOOB HAKATUTMBAIOTCS MHOTOYMCIIEHHBIE
Karul¥ Macjia ¢ pacTBOPEHHBIM B HMX OpPaHXeBO-KPaCHHIM IUTMEH-
TOM, YTO IPUAAET CIIOPOHOLIEHUSIM TUITUYHBIN PXXKaBO-KPACHBIH LIBET.
OnHako B rep6apHoM ¥ (UKCHPOBAHHOM MaTepualie OKpacka He CO-
XpaHsieTcs.

Ha xopo1umx TOHKHX cpe3ax BUIHO, YTO CIIEPMOTOHMM 0Gpa3yoTCs
MPEUMYIIIECTBEHHO Ha BepXxHed cTopoHe nucta. OHM TNMpEACTaBISIOT
co00i OBAIbHO-KYBILMHOBUIHBIE MOJIble 00pa3oBaHus. CTeHKa BHYT-
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pEHHE! TMOJIOCTH BBICTJIAHA CJIOEM KOPOTKHMX TOHKHMX CIIOPOHOCLIEB,
00pa3ylolIMX Maccy MeNIKHMX LIapOBUIHBIX OpaHXeBBIX CIiepMallieB
(puc. 137). Ha BepiuMHe CriepMOrOHHUS Yepe3 BLIBOTHOE OTBEPCTUE —
YCThHULE HAapYXy BBIXOAUT XOXOJIOK INPSIMBIX 3a0CTPEHHBIX KOPOTKHX
riud, Ha3pIBa€MbIX BOCIIPMHUMAIOLIMMH.

3pensblit CIepMOTOHUIt BILIOTh 10 00pa30BaHUS TUKAPHOHOB Bbile-
JISeT CaxapuCTyIO IMaxyyyio XXUIKOCTb, KOTOpas COOMpaeTcsl Ha KOH-
LaX BOCIIPMHMMAIOLIMX MG B BUIE OpaHXeBOW KamenbKu, o0pa3o-
BaHHOHM Maccoif MOrpy>XeHHBIX B Hee CriepMallieB. YBUIETh 3Ty Ka-
MeJIbKYy MOXHO TOJIBKO Ha XXHMBOM MaTepualie IpU pacCMaTpUBAHUU
NPY MAJIOM YBEJUYEHUU C BEPXHUM OCBElLlEHHUEM IPEeIMETHOrO CTO-
JIMKa MMKpOCKoIa. B Bozie 3Ta Kareibka MOMEHTAIBHO PacTBOpSETC.
Ha cpe3ax, caenaHHBIX ¢ (PUKCHPOBAHHOIO U repOapHOro mMarepuana
BOCIpMHUMAaIOII[Me TU(dBI OOBIYHO CIUIAIOTCS B IUIOTHHBIN HENpo3pay-
HbIif KOHMYECKMI CTOJIOMK ¥ TOrAa OTAe/bHbIe TMdBI He BUAHEL. Criep-
MOTOHMH ¥ CiepMalliM OCTAIOTCS ralUIOMIHBIMM M HE BHI3BLIBAIOT 3a-
paXeHUs pacCTeHMil, a MPUHUMAIOT yYacTHe B TUKApUOTH3ALIMHU.

ITo cpaBHEHHUIO CO CIIEPMOTrOHMSIMM S1IMU UMEIOT Gojiee KPYIHbIE
pa3Mephbl M pacrojaraloTcs Ha HIXKHEN CTOpPOHE JIUCTA Ha BBIMYKIOM

r

Puc. 137. Craguu cnopoHoLLeHHs BO30YIUTENS CTEOIEBOI PXKaBYMHBI 3/1aKOB
Puccinia graminis:
A — monepeyHbliit pa3pe3 JaMUcTa Gapbapuca cO CIepPMOrOHUSMU Ha BepXHel M 3LMAMU

Ha HWXHeH CTOpoHe; b — ypeaMHMOCTIOpBl Ha cTeGnsx 3naka; B — tenuocnopsl; I' —
npopacTaHue Tendocnopsl; / — Gasuauocnopa, 2 — teauocnopa; 3 — ¢pparmobasunus
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pa3pacTaHMM NMOpaXXeHHOU TKaHu. Ha paHHe# cTaguu pa3sBUTHS OHU
3aKpbIThl, & 3aTeM BCKPBIBAIOTCS IMOJ IaBJIECHUEM PAa3BUBAIOLIMXCS B
HMX 3LIMOCIIOp. 3peble LMY UMEIOT GOpMY YPHOUEK, MOKPHITHIX Tie-
puaueM, o6pa3oBaHHBIM CTEPUJIbHBIMM KPaeBbIMU KJIETKAMU, IUIOTHO
cpacTaloUMMuUCA MexXay coboit. Ix HapyXHble CTEHKM OOBIYHO YTOJI-
warTcd. KieTku nepunus B cTapeix HapyXKHBIX YaCTSIX BBIIJISIAST MPO-
3payHbIMM, IIOCKOJIbKY JIMLIEHBI cogepxumoro. Ha cpe3ax MoryT mo-
MaJaThCsl MOJIOAbIE HEPACKPBIBUIMECS 3LUUU, B KOTOPHIX SLMOCIIOPHI
elle MPUKPHITHL TAK Ha3blBaeMoii Kpailieit mepunusi. OHa obGpa3syercs
M3 CaMbIX CTaphIX SLUOCIOP — MEPBbIX CHOPMHPOBABUIUXCS C MOMEH-
Ta JesaTeIbHOCTH 31us. 1o cBoei CTPYKType OHU CXOOHBI C KJIETKAMU
CTEHOK nepuausi. BCKphIBILMIACS NTepUANit 00pa3yeT OTOTHYTHIi OeJo-
BaThlil Kpail. B ocHOBaHUM 311MsI HAXOAUTCSA IUIOTHOE CIVIETEHUE TU(d
MMLETUS, OT KOTOpOro OepyT Hayajlo TaK Ha3blBaeMble Oa3ayibHEIE
KJIETKU UWIMHIPUYECKOH (DOpMBbI, 00pa3yiolliMe IUIOTHBIA MaJTUCalI-
HBIi CJIOi. DTO MepBhie TUKAPUOTUYECKHME KIIETKU B XKU3HEHHOM LUK~
Jjie rpuba. OT Bepxyluek 6a3aJbHBIX KJIETOK B 0a3UIEeTaILHOM Halpap-
JIEHUY OTLIHYPOBBIBAIOTCS JUIMHHBIE HIETTOYKH TUKAPUOTHYECKMX BLINO-
CIIOp, pa3Ae/eHHBIX IPOMEXYTOYHBIMU KiIeTKamu. ITocnenHue 3Haum-
TEeJIbHO MEHblII€ SLMOCIIOP ¥ BUAHBI TOJILKO HAa TOHKHUX Cpe3ax cpeau
MOJIOBIX SI[UOCIIOP.

3penible 3UUOCIOPHI OKPYIJION (GOPMEI, C FyCTOM LIMTOILIA3MOIA,
SIPKO-OPAaHXEBOro LBeTa. Y HMX Cyxasi CTEHKAa M, BbINagast U3 S1us,
OHHU PacIpOCTPAHAIOTCS MOTOKaMM Bo3ayxa. [Ins nanbHeiliero pa3su-
THS SLMOCTIOpaM HeoOXOAMMO ITONACTh Ha 3/1aK. Ha npyrux pacreHusix
(B TOM yucJie ¥ Ha 6apbapuce) 3TH CIIOPHI IIPOPACTaTh HE CIIOCOOHHI.
Ha nucTesix 371aKa 31MOCIIOPHI MPOPACTaloT rudamu, yepe3 yCThHLa
MPOHMKAIOT B Me30WLIT ¥ 00pa3yloT MEXKIETOUYHBII TUKApUOTHYE-
ckuit Munenuit. ITon amuaepMucoM MuLiennii 00pasyeT IUIOCKKE CIUIeTe-
HMS, Ha KOTOphIX (GOPMUPYETCS OuepenHasi CTaaus CIIOPOHOLIEHUST —
YPEOUHUU C YPEAUHUOCIIOPAMHM.

JIUCTBS M COJIOMUHBI MUIEHMIBI WIM PXU C YPeAUHUSAMM COOMpa-
IOT B MIOJIe U TepOapu3upyoT. Takue JTUCThS U CTEOJIM JIeTKO Y3HATH 11O
MOKPHIBAIOUIUM MX OOUJIBHBIM PXaBO-OPaHXKEBHIM IYCTYJIaM.

CoJIOMUHBI M JIUCThS MOPAaXEHHBIX 371aKOB (IMIIEHHULa, POXb) C
YPEOMHMSAMU U TETUSIMU MOXHO JUIMTEJIBHO XpaHUTh B Buae repba-
pus. IIpu 3TOM ypeAMHHOCTIOPHI TEPSIOT OpPaHXKEBO-KPACHYIO OKpac-
Ky. Ha mopaxkeHHBIX pacTeHUSX OHM BUIHbI KAK MAaTOBbIE MOAYLIEYKH
(mycTysnbl), MpOpHIBaIOLIMECS Yepe3 SMuaepMuc. sk npuroToBaeHUs
IpenapaTta KOHYMKOM TMpenapoBaIbHOM UIJIbl CHUMAIOT CIOPhI C 3TUX
MyCTYJ U MEPEHOCSAT B KAaIII0 BOALI Ha MpeaMeTHOM ctekie. OmHo-
KJIETOYHbIE 3JUTMIICOMIHbBIE YPEAUHHOCTIOPH! (WX JIETHHUE CIIOPHI)
MOKPHITHl OECLUBETHON CTEHKON C HECKOJbKMUMH POCTKOBBIMM IOpa-
MU, COOEpPXAaT KPYIMHbIE Kaluld Macjia U o0pa3yloTcsi Ha JUIMHHOH
TOHKOH HOXKe, C KOTOPOW OHU JIETKO OTBAIMBAIOTCS U B Mpenaparte
4acTo BUAHBI 6e3 HoXeK. IToBepXHOCTh CTEHKM YPEAUHHUOCIIOp OpHa-
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MEHTMpOBaHa MeJKuMM GopomaBoukamu. Ilopel pacrnonaralorcs no
JHMaMeTpy M XOpOUIO BUOHBI K MOMEHTY MpOpacTaHusl criop. Ypenu-
HMOCIIOPBI B OTJIMYME OT JPYTMX TMIIOB CIIOP PXaBUYMHHBIX TPUOOB
CITOCOOHBI MOBTOPHO 3apaXkaTh 3JIaKM B TEYEHHUE ONHOrO BEreTalu-
OHHOrO C€30Ha, NMPH KOTOPOM 00pa3yloTCsl HOBbl€ YPEANHMOCIIODHI.
TakuM 06pa3oM, 3Ty CTAIMIO MOXHO CPaBHUTD C OECIIONIBIMU CIIOPO-
HOLIEHUSIMUM APYTMX PUOOB, 00ECTIEUUBAIOILIMX TEPPUTOPUATILHOE pac-
MpOCTpaHeH e, KOJIOHU3AIIMIO HOBBIX pACTEeHU U MOMAepXKaHUeE TUIOT-
HOCTH NONyIsauuM rpuda B puroneHose. IToBTOpAsCh B TeUeHUE JieTa,
3TH CITOPOHOLIEHUS MOTYT HPUBECTH K OOLIMPHBIM U CEPHE3HBIM BIH-
¢uTOTUAM.

Bivxe K oceHM Ha TUKAPUOTHYECKOM MUIIEJUM B IYCTYJIaX C ype-
JMHUOCIIOPaMM MOSIBJISIIOTCS. TEJTUOCIIOPBI (CaMO CIIOPOHOLLEHHE HO-
CHUT Ha3BaHUE «TEeJIMii»), XOPOLIO 3aMeTHbIE Ha MOBEPXHOCTH CTebeit
Y JIMCTBhEB B BUIE NMPOAOJBHBIX YEPHBIX MONOCOK. IIpenapar roToBsT
TaK Xe, KaK ¥ U1l ypeauHuoctop. ITone3Ho UMeTh MOCTOSIHHBIE Npe-
MapaThl Cpe30B Yepe3 TeJTUOIYCTYJIbI ISl AEMOHCTPALIMU UX CTPOEHHUS.
Tenuocnopsl BUIOB pona Puccinia NBYXKJIETOYHBIE, TIPUYEM KIETKHU
pacrosnaraloTcsl onHa Han apyroil. KieTku mokpsIThl TOJICTOM, OKpa-
LIEHHOM B TEMHO-0YpPBIif WJIM KPaCHOBAaTO-KOPUYHEBBIN LIBET CTEHKOM
C OIHOM POCTKOBOM MOPOii B KaXA0i KieTke. B BepxHeil KieTke rmopa
pacIioioXXeHa B YTOJILIEHHOM afeKkce, a B HIDKHe — HenoCcpeCTBeH-
HO ITOJI, ITOTIEPEYHOI neperoponkoii. Teauocrnopsl CUIAT Ha MPOYHBIX,
COXpaHSIOLIMXCA B MpernapaTe HOXKax. B Kaxmoit KiieTke MOJIOBIX Te-
JINOCITIOP COIEPXKATCS JIBa FAIUIOUAHBIX siIpa, KOTOphIe IIPU MX CO3pe-
BaHWU CJIMBAIOTC. Y p>KaBUMHHBIX TPHOOB TEIMOCIIOPHI IIEPE3UMOBBI-
BalOT M IPOPACTAIOT BECHOI, MOCJIE Yero JBa siipa JMKapuOHa ClIMBa-
I0TCSI, 00pa3ysd IMIUIOUIHOE SIPO, KOTOPOE PENYKIIMOHHO IEIUTCS.
Ilpu 3TOM M3 KaXmoit KJIeTKU BeIpacTtaeT (pparMo6asuausi ¢ YeTbIpbMSI
raluIOUAHBIMY 0a3WIUOCIIOPaMU, 3 OHM B JaJbHEHLIIEM CHOBA Mepe-
HOCSITCS TIOTOKaMM BO3[yxa Ha JIUCThsS Oapbapuca.

Jna nemoHcTpauuu ¢pparmodazuauii 1 6a3uIUOCTIOpP HEOOXOIUMBI
MOCTOSAHHEIE TpenapaTbl, IPUIrOTOBJIEHHBIE U3 MacCOBO IpOpacTa-
ouMxX Tenuocnop. 3yyaTs 3T TUIIBI CIIOPOHOUIEHMI JIyYlle Ha XU-
BoM MaTepuaie. OqHaKO 3TO CBSI3aHO C ONpeAeIeHHBIMU 3aTPYIHEHHU -
SIMH, TaK KaK TeJIMOCIIOPHI IIPOPACTAIOT TOJIBKO IOCIIE IIPOMOpPaXKUBa-
HMS, TIOTIEPEMEHHOrO YBJIaXHEHUS Y MOACYLIMBAHUS MaTepuala, YTo
MIPOMCXOOUT B ampelie, TOrIa KaK 3aHATHS IO 3TOMY OOBEKTY YacTo
NpoBoadTCcs B Hog0Ope. g TeX Xe 1efieil MOXXHO UCIIOIb30BaTh ApYTHe
PXaBYMHHbIE ITPUOBI, Y KOTOPBIX TETUCIIOPHI IPOPACTAIOT 6e3 repuona
NOKos, KaK, HanpuMep, Puccinia malvacedrum Mont. wnw Crondrtium
ribicola Dietr. (puc. 138).

ITpu HeoOGxoguMocTH BMecTO Puccinia grdminis MOXHO HCIIOJIB30-
BaTh OpYyroil BUI 3TOro Xe pona — P. corondta Cda., BbI3bIBaIOILMIA
KOpOHYATYIO pXXaBUMHY 0Bca. IIpoMeXyTOUHBIN XO39MH 3TOr0 BUAA —
KpyiwuuHa (Rhdmnus frdngula ), Ha TUCTBSIX KOTOPOH pa3BUBAIOTCS Criep-
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MOTOHMU U BUHUM, a YPEOAUHHO-
CIIOpPHI U TEJUOCIOPHl — Ha JIUC-
ThsIX oBca (Avéna sativa). Tenuo-
CIIOpBl KOPOHYATON PXXaBYMHBI OT-
JINYAIOTCA OT Tenuoctiop P. grdminis
TEM, YTO BEPXHSS KJIETKa TEIHo-
CIIOpBI HECET BBIPOCTHI, HATNIOMHU-
Halolllie KOPOHY, YTO U A0 Ha-
3BaHMe 3TOMY Buay (puc. 139, A).

Tenuocnops! p>XxaBUMHHBIX I'pHU-
60B pa3HOOOpa3Hbl MO CTPOCHHIO
U ux Mopdonornyeckue 0CoO0eHHO-
CTM CJIyXaT TaKCOHOMHUYECKHUMU
npusHakamu. [1o3ToMy Ha 3aHATHU-
SIX CJIeIyeT TaKKe paCCMOTPETh IpY-
rve pojasl p>XaBYUMHHBIX IPUGOB.

Pon tpudparmuym (Triphrdg-
mium) OTIUYAETCSA TPEXKIETOUHBI-
MU TenuocnopaMu. T.ulmdriae
(Schum.) LK. BbI3bIBaEeT p>KaBUMHY
TaBOJTM BSA30JIUCTHOM (Filipéndula
ulmdria (L.) Maxim.) — pacTte-
HMS, UIMPOKO PacIpOCTpaHEeHHO-
IO BO BJIAXHBIX MECTaX. DTO OZHO-
XO3AMHHBIN BUI. B Mae — H1oHe Ha
Puc. 138. Cronartium. KonoHKa TelM-  XWIKax JIUCTHEB U UYEpellIKax o6-
OCIop, MPOpaCTaloIMX B BEPXHEH  pa3yloTcsl OGLUMPHBIE MOPOLIALIME
4acTu d)parM06a3mm;1MM ¢ 6basuou- OpaHXeBble YPEAUHHUU. Hopa)KeH_

ocnopamu HBIE OPraHbl paCTEHMI CIBHO Je-
dopMupylOTCS, MCKPUBISIOTCH.

OceHblo, OOBIYHO Ha HIXXHEH CTOPOHE JIMCTheB, GOPMUPYIOTCS M-
KHe TEMHO-KOpUYHEBHIE TEJIMM, CoiepXkalliue Tenuocnopsl. UHoraa B
HIOJIe cpeiy ypeauHUEB MOXHO BCTPETUTh TPEXKIIETOUHBIE TEJTUOCIIO-
pbl, OTAENbHBIE KIETKA KOTOPHIX OOBIYHO PACIOJIOXKEHBI MO YIJaM
TPEYTOJILHUKA M OJHA U3 KJIETOK UMeeT JIMHHYIO HOXKY (puc. 139, B).

Marepuan nydiie cobupath B CEHTSIOpE, XOTS TEJIMOCTIOPHl MOXHO
HalTH ¥ BeCHOM (B Mae) Ha Mepe3MMOBABLIMX MPOLWIOTOIHUX JIUCTh-
SIX TABOJITH.

Pon dparmumuym (Phragmidium). Tenrocnopsl pyu CO3pEBaHUU e
JIATCS TOMEepeYHbIMU TIeperopoakamMu Ha 4 — 8 pacronoXeHHbIX B psil,
Kietok. P. rubi-idaéi (DC.) P. Karst. — 0mHOXO3SIMHHBIN P>XXaBUMHHBIA
rpub — MapasUTUPYET Ha JIUCThAX MaiuHbl. [lopakeHHbIe TUCTbS C
TEJIMOCTIOPaMH COOUPAIOT B CeHTAOpe — oKTsAGpe. Tenauu obpasyrorcs
Ha HUXKHEHW CTOpPOHE JIMCThEB M BMIHBI B BUIE YEPHBIX HECKOJBKO
YIUIMHEHHBIX TOYEK WJIM CaXUCTHIX HaeToB. [IpenapaT roToST aHaI0-
TMYHBIM CIIOCOOOM, KaK OMMCAHO Bbille. TeJIHOCIIOPHl Y BUIOB 3TOrO

A m_'
A L)
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Puc. 139. Tumnsl TenMOCIIOp Y pXaBYMHHBIX TPUOOB:

A — Puccinia coronata; 5 — Triphragmium; B — Phragmidium, I — Uromyces,
I — Melanopsora

polla MHOTOKJIETOYHBIE, COCTOAT U3 4 — 8 TEMHO-KOPUYHEBBIX KJIETOK,
B KaXIOi M3 KOTOPHIX XOPOILUO 3aMeTHHI 1 —2 pocTKoBrle mopsl. Mx
CTeHKa yTOJILeHHas1, 6yropyaras. Hoxka Tenuocnopsl IUIMHHas, Gec-
LIBETHAsI, C YTOJILEHHOH OOOJIOUKOH M HECKOJBKO paclIMpeHHasl B
OCHOBaHUH B BUIIE TYKOBULBI. Bee Bunb1 Phragmidium — OMHOXO351MH-
HbIE Mapa3uThl pO30LBETHHIX (CM. puc. 139, B).

Pon ypomuuec (Urdmyces) oTnuyaeTcsi ONHOKJIETOYHBIMU OBaJib-
HO-YIJIOBATbIMHU TEJIMOCIIOPAMHU C TOJICTOM CTEHKOM M XOpOILUO 3aMeT-
HOWM almMKaJIbHOM pOCTKOBOIM nmopoit. Hoxka crophl IIMHHAs, HO IIpH
M3rOoTOBJIEHUM Mpernapara MOXET OTIaMbIBaThCs, M TOINa BUIECH ee
o006moMoxk (cM. puc. 139, I).

Pxapunnnslit rpub U. gerdnii (DC.) Lév. pazBuBaeTCsl Ha JIUCTBSIX
repauu (Gerdnium sylvdticum, G. praténse). B uioHe Ha HUXHEH CTOpPO-
He JIMCThEB CHayasla 06pa3yloTcs KOPUYHEBBIE BBHIMYKIIbIE YPEAUHHUH,
a B MI0JIe — aBIyCTE TaM XK€ MOSIBISAIOTCS MHOTOYMCIEHHbIE TEMHO-KO-
PUYHEBBIE OKPYIJIbIE BHIMYKIIBIE TEIHUH.

Pox xponapumym ( Crondrtium). Teauocnopsl pacmosyaralorcs B Lie-
MOYKax, CpOCLUUXCS B KOMOHKY. Bunbl pona Crondrtium pa3BuBaioTCs
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CO CMEHOUN pacTeHHii-x035ieB. DUUMU 00pa3yloTCsl Ha MATHUMUINIBIX CO-
CHaxX, YpEeIUHUHU U TeJIUM — Ha ABYIOJbHBIX.

C. ribicola Dietr. BbI3bIBa€T POXXKOBUIHYIO PXXaBUUHY CMOPOJIUHBI.
Tenuocnops! cpacTaloTcsl ApYr C ApYroM, obpa3ys Tak Ha3blBacMble
«POXKH», KOTOPHIE BHIPACTAIOT U3 LICHTPA TEJIUEB, PACIOIaraloluxcs
Ha HUXXHEH CTOPOHE JIMCTHEB Pa3HbIX BUIOB Ribes (0COGEHHO 4acTo Ha
yepHoi1 cMoponuHe — R. nigrum L.). POXKH UMEIOT LMJIMHIPUYECKYIO
dbopMy, 2—2,5 MM B IJIMHY, CJIeTKa COTHYThIE, OPAHXEBO-KOPUYHE-
BaThle, 3aTeM Oyperoniue. TeaTUoCnopH YIUIMHEHHbIE, LHWJIMHApUYE-
CKMe, C I71aaKoii creHkoi (cM. puc. 138). OHu mpopacraior 6e3 nepuo-
Ja MOKOSI, MO3TOMY OOBIYHO TaKOil POXOK C MOBEPXHOCTH MOKDBIT
CepIIOBUIHO-U30THYTHIMU (DparMo6a3uausiMU C 1IapOBUIHBIMU 0Oa3u-
JTHOCIIOpaMH.

sl MpUroTOBJIEHUsI MTOCTOSTHHBIX IIPENapaToB COOpaHHbBINA MaTe-
pHaJI ClIeyeT OCTAaBUTh HA HOYb IOJ CTEKJISHHBIM KOJIIIAKOM WJIM BO
BJIaXHOI KaMepe. Ha cienyiomuii neHb Takue JUCTbsI (PUKCHPYIOT
96°-M CIIMPTOM WJIH JIydlle aueToGopMOJIOM, TaK KaK B CTUPTE GOJb-
1asi YaCTh 6a3MIUOCIIOpP OTBATUBAETCS. 3aTEM MaTepHall IIPOMBIBAIOT
50°-M cnimprom. Ecnu mpemapaTsl roTOBSIT Cpa3y Xe nocie ¢pukcauuu
MaTepuajia, TO POXKH COCKAOJIMBAIOT CKAJbIENEM M 3aKJIIOYAIOT B
MOHTHPOBOYHYIO Cpely (IJTMUEpHH-XeJaTHHA WJIM Cpela Ha OCHOBE
MOJTMBUHIWIOBOTO cMpTa). CTEHKH TEJTMOCTIOP MOXHO IMOAKPACUTD Ie-
MaTOKCWIMHOM Jlenacuibaa, MHaYe OHU CTAHOBATCS CJIMIIKOM ITPO-
3payHbIMM U IUIOXO Pa3IMyaloTCs.

Pox menamncopa (Melampsdra) xapakTepu3yeTcsi TEM, YTO TEJIHO-
CITOpPBI CPACTalOTCS B IUIOCKYIO KOpOUKy. Bun M. ldrici-capraedrum Kleb.
00pa3yeT TeJIMOCIOPOHOILIEHNE Ha UBaxX (LIMPOKO pacIpoCTpaHeH Ha
Sdlix cdprea L.). B ceHTs16pe—OKTSI0pe Ha OMaBIUMX JIMCThSIX pa3BUBaA-
IOTCSI TEMHO-KOPHMYHEBLIE IIOCKME HENMpaBWIbHON GopMbI cierka
BBHINTYKJIBIE TSITHA.

Ha nmonepeyHoM cpe3e BUIHBI LIWIMHAPUYECKUE TETUOCIIOPHI, JTH-
LLIEHHbIE HOXEK, C GECLIBETHHIMU CTEHKAaMM, CPaCTalOIIMMMCSI GOKO-
BBIMH CTOPOHAMM B MaJIMCANHbIN CJIOH, 0Opa3yoluii 1Mo SMUAepMU-
COM JIMCTa IUTOCKYIO KOpPOCTHHKY (puc. 139, J). Buuu 3toro rpuba
mopaxaiot qucrBeHHuLy (Ldrix decidua Mill.). UuduLMpOBaHHBIE JIN-
CTbsl MOXHO COOHMpaTh U repGapu3MpOBaTh MO3MHENH OCEHbIO WIH Jie-
TOM, TaK KaK B HUX XOpOLUO COXPaHSIOTCSI KOPOCTMHKM TEIHOCIIOP
Iaxe MmocJie Mepe3uMOBKH.

BMecTo pXXaBYMHBI UBBI KO3bEi MOXET ObITh UCIIOJIb30BaH IPYroi
IIMPOKO PACHpOCTpPaHEHHBIH BUI M3 pola TeKomcopa — 7Thecopsdra
strobilina (Magn.) Sivul. OH mapa3uTHUpPYeT Ha JUCTbSIX YEPEMYXHM M
TaloKe o6pa3yeT IUIOCKUE KOPOCTUHKHU U3 CPOCILMXCSI GOKOBBIMU CTO-
poHamu Tenuocmop. ITopaxxeHHbIe TUCTbS YEPEMYXH JIyYllie COOUpATh
B CEeHTA0pe —Hayase OKTAOps, KOorga Ha HUX yxe cHOopMUpOBATUCH
TEJIMOCMIOPOHOIIEHUS. JIUCThsI YepeMyXH GBICTPO pa3pyLUaIOTCs U Bec-
HOI UX yXX€ HEBO3MOXHO OOHAPYXMUTb.
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DUUOCTaIUs 3TOro0 pXaBYMHHOro rpuba oOpasyeTcs Ha ILMIIKAX
exu (Picea dbies L.). IlopaxeHHbIE LIWIIKA MOXHO HAaWTH B €JIbHUKAX
U B CYXOM COCTOSIHUM COXPAaHUTh JUIS 3aHATHH. WX yelnyilku oTruba-
IOTCSI ¥ paclojiaraloTcsl NeprneHAUKyAIpHO K MPOAOJbHON OCU IIMILI-
Kd. Ha X BHYTpEHHE# CTOPOHE paclojiaraloTCs rpymiibl B3OYTHIX, OK-
PYXeHHBIX 000J104KOi1 311MeB. Ha cTapbix IUMIUKAX BUAHB UX OCTATKHU B
BUIE SIYeeK C HU3KUMM peOpaMU. YpeaIuHNO- U TETUOCTIOPOHOLIEHHUS
bopMHpYIOTCS Ha JTUCTBSAX YEPEMYXHU, YEPELUHN, MUHIAJIA.

PxaBYyMHHBIE I'PUOBI OTHOCSITCS K OOJTMTaTHBIM Mapa3uTaM pacre-
HMH M XapaKTEepU3YIOTCS Y3KON (DM3MONIOTrMYEeCKON Creuuaau3anuei
IO OTHOLUEHUIO K MUTAIOLIUM pacTeHusM. Tak, Hampumep, BUI
P. grdminis pacniazaeTcsl Ha crieMaJM3upoBaHHbie PopMel (P. grdminis
f. sp. tritici, P. grdminis f. sp. avénae v np.), KOTOpbIE CIIOCOGHBI pa3BU-
BaThCS TOJIBKO Ha COOTBETCTBYIOLIUX X03si€Bax (B JAaHHOM Ciydae Iiie-
HMLIE WIM OBCE) Y HE IMOpaXaloT Ipyrue 3j1aku. B cBoro ouepensp, cre-
LMaJIM3UpOBaHHbIE (OPMBI Pa3AEIAIOTCS Ha OMOTHUIIBI WIM pachl, UH-
¢uLMpyOIIME NI ONpeNeIeHHBIE COPTA PACTEHUSI-X03SIMHA.

KNACC YCTUNATMHOMULIETbI (USTILAGINOMYCETES),
unn YCTOMULIETbI (USTOMYCETES)

Basuaus, Kak ¥ y TeTMOMULIETOB, OOBIYHO Pa3BUBAETCS U3 MOKOS-
LIeiCsl CHOpHl — YCTOCIIOpPHI, HO 3Ta CIIOpa BO3HUKAET U3 paHee Cy-
L[ECTBOBABLIET0 MULIEIHUSA IO TUITY XJIAMUIOCIIOPHI.

N3 oTHOCs1MXCS CroNa MOPSIKOB TOJNILKO OJUH JOCTATOYHO OOLLUH-
peH M MMeeT GOoJIbLIOE XO3iCTBEHHOE 3HaYeHue — HopsAnoK I'ojoB-
Hesble (Ustilaginales).

Mopspok MonosHesbie (Ustilaginales)

T'onoBHeBbIe rPUOBI — IMApa3WTHl BHICIIMX PACTEHWi, OTHOCSIIUX-
Cs1 K pa3HbIM ceMeiCcTBaM (MpeuMyIeCTBEHHO CEMEMCTBaM OHONOb-
HbIX). Tak Xe Kak ¥ p>XaBYMHHbBIE TPUOBI, OHM He 00pa3yIOT IUIOAOBBIX
Ten, a 0a3sUAMANbHOE CHOpPOHOLUEHHE (OPMHUPYETCS IPU MpOpacTa-
HHUM YCTOCIIOP — WJIM IOKOSIIIUXCS, WM CITOCOOHBIX MPOPAcTaTh Cpa-
3y Xe cenTupoBaHHOM (pparmobasunmeit (cemeiictBo Ustilagindceae),
WIM OJHOKJIETOYHOM Xojo6a3zunueii (cemeiictBo Tilletidceae).

Haubonbliee mpakTMyecKkoe 3HaYeHHe UMEIOT T'OJIOBHEBBIE, IOpa-
Xalole MpeUMYHIECTBEHHO reHepaTUBHbIE OPraHbl XJIEOHBIX 371aKOB.
Y nonpaBnspolero 60JbIIMHCTBA 3J1TAKOB 3a00jIEBaHKME MPOSIBIISIETCS B
KOJIOCE WJIM METENKEe, KOTOPbIe MPH CO3pEBAHMH CIIOp rpuba KaxyTcsl
Kax Obl OGropeBIIMMU, OOYIIEHHBIMH, UTO OTPAXXEHO B HA3BaHMH 3TOU
rpymnsl rpuboB. B mopaxeHHbIX opraHax o6pa3yeTcsi OrpOMHOE KO-
YEeCTBO TEMHOOKPAIIEHHBIX cIOp. JIMKapHOTHYECKHMA MULIETHIA 60JTb-
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LLIMHCTBA rOJIOBHEBBIX IPUOOB PACIIPOCTPAHSIETCS B TKAHSAX PACTEHMIA-
x03s1eB AU(Pdy3HO, 00pa3ysl MOKOSIIMECS CIOPHl B pe3yJabTaTe pac-
nageHus rud MULIETTUS Ha OTIE/IbHBIE OKPYIJIbIE TOJICTOCTEHHBIE KIIET-
KH — TOJIOBHEBBIE CNOPHI (YCTOCIOPHI). DTH CIOPHI Y MOAABISIOIIEro
OOJIBIIMHCTBA IOJIOBHEBBIX IPUOOB Mepel MPOpacTaHUEM CIMBAIOTCS,
00pa3yloT AMIUVIOUIHOE SOPO M MPOPACTAIOT C PEAYKUHMOHHBIM AeTie-
HMEM B royBe. B pe3yspTaTe BOSHMKAET KOPOTKAs YETHIPEXKJIETOUHAsS
Ga3uaus, Kaxnaas KJIeTKa KOTOpOil HECET 1o ofHO# 6asunuocnope. Tak
KaK pacTeHMUs 3apaxKaloTcsl TOJBKO IMKAPMOTUYECKUM MHULETUEM, TO
MIOCJIe BO3HUKHOBEHHMS TaIUIOMAHBIX 0a3MIMOCIIOP AOIXKHO MPOU30ii-
TH BOCCTAHOBJIEHME NUKapHOHa. CylIeCTBYET YEThIpE OCHOBHBIX IIYTH
IHUKapUOTU3aLMU:

1) ranmyonaHsie 6a3MIMOCTIOPHI MOTYT HEMOCPEACTBEHHO KOIMYIH-
poBaTh MeXny coboif ¢ 00pa3oBaHUEM KOMYISILIMOHHBIX MOCTHUKOB
(Sphacelothéca pdnici-milidcei);

2) ramjaouaHbie 0a3MIMOCIOPHl HE CIOCOOHBI K KOMYJSLMU, HO
MOIYT MOYKOBAaThCSl, 0Opa3ysl CIIOPUIUM, CIIOCOOHBIE CIMBATBHCS CO
CIIOPMIUSIMM TIPOTUBOIIOJIOXHOTIO moyioBoro 3Haka (Ustildgo méydis);,

3) rarmwionaHele 06a3MIMOCHIOPH IPOPACTAIOT, KaK y OOJBLIMHCTBA
6a3uIMOMMLETOB, IEPBUYHBLIM TalUIOMIHBIM MULETUEM, a 3aTEM Bere-
TaTMBHbIE KJIETKU MULIETHS CIUBAIOTCS (MULIEIMM aHACTOMO3UPYIOT);

4) 6a3uaMoCHophl KaK TaKOBbIe HE (hOPMMPYIOTCS, TUKAPHUOTHU3A-
LM TPOMCXOOUT MPSIMO Ha Oa3suIauy IMyTeEM Iepexola rarjIoOMIHOTO
sipa B COCEIHIOI KJIETKY Ga3uIMM WIH B KJIETKY COCeqHEeH 6a3zuauu
(Ustildgo tritici, U. niuda).

T'onoBHEeBBIE IPHOBI 3apaXaloT MOJIOALIE MPOPOCTKH, PhUIbLIA 1BE-
TYLUMX PACTEHUH WIN pexe MepUCTEMaTHYECKHe TKAHM JIOObIX opra-
HOB pacTeHMS.

Cemelicmeo YcmunazauHosesie, unu Cob6cmeeHHO 20/108HeabIe
(Ustilaginaceae)

Ha 3aHATHAX HEOOXOAMMO 03HAKOMUTLCSI C CUMIITOMaMU MOpaXxe-
HUS 3JIaKOB TOJIOBHEM, a TAKXXK€ MUKPOCKOITMYECKUMH XapaKTePUCTH-
KaMM TOJIOBHEBBIX CIOP. Y pa3HbIX pPONOB OHU Pa3IMYaIOTCs IO pa3Me-
paM, CTPYKType CT€HKM, YTO MCIIOJIB3YyeTCSl B KaueCTBE CUCTEMATH-
4YeCKMX MpU3HakoB. Cpelu MpeIcTaBUTENEH 3TOr0 CeMeNCTBa, pa3iu-
YAIOLIMXCS YETKO BBIPAXEHHBIM XapaKTEpOM IMOpaXeHUsl PaCTEHWH,
OCOOEHHOCTSIMU MHUKPOCKOIMYECKOM CTPYKTYphl TOJIOBHEBBIX CIIOP,
paccMmatpuBaioT BUAH pona Ustildgo: U. avénae (Pers.) Rostr., BbI3bI-
BaIOLLEro MbUIbHYIO ToNIoBHIO oBca, U U. mdydis (DC.) Cda. — Bo30y-
JOUTENIS My3bIpYaToii FOJIOBHM KYKYpPY3bl. MOXHO TaKXe UCIOJIb30BaTh
pacTeHMs], OpaXeHHbIe IPYTMMHU BUIAMU 3TOTrO poza.

NnbuumpoBaHHbie roJIOBHEH pacTeHMs] OBCa COOMPAIOT B IMOJIE U
XpaHAT B BUIE repbapusi WIK B OTIEIbHBIX KOpoOKax. ITopaxeHHbIe
METEJKM OBCa MOXHO JIerKO OOHAapyXHUTb Ha JIIOOOM OBCSIHOM IOJIE
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Cpelnu 3I0POBBIX PACTEHHH, TaK KaK OHM HE MTOHMKAIOT MO TSXKECTBIO
CeMSIH Y IOKPBITHI YEPHOI Mopoluaiiei Maccoi cnop. XopoLIo 3aMeT-
Hbl TaKOKe MOpaXEeHHbIE PACTeHUS KYKypy3bl, Ha KOTODBIX TOJIOBHS
00pa3yeT KpYyIHbIE XEIBAKH CO CIIOPaMM Ha MOYaTKaxX WM B Ia3yxax
JIUCThEB, MPUKPBITHIE 6ETOBATOM MATOBO IJIEHKOM C MAaCCOM TEMHEBIX
MPOCBEYMBAIOLIUX CITOP.

Pon ycrmnaro (Ustildgo) xapakTepusyeTcsi ODIMHOYHBIMU CPaBHM-
TEJTBHO KPYIMHBLIMU YCTOCIIOpaMHU C LUMIIOBATOM, peXe IJIAIKOH Io-
BEPXHOCTbI0. BOJIBLIMHCTBO BUIOB, OTHOCSILIIUXCA K 9TOMY poay, Io-
paxkaeT penpOoAyKTUBHEIE OpraHbl pacTeHUuit. B KauecTBe 06BbEKTA U3Y-
yeHUsI MOXeT cIyxuthb U. avénae (Pers.) Rostr. — Bo30yauTeNb MbLIb-
HO¥ rOJIOBHH OBca. BHayajie He06X0MMMO 03HAKOMUTLCSI C CUMITTOMA-
MU TMOpaXeHUs METEJIOK OBCa, OOMJIBHO MOKPHITHIX YEPHOU Maccoit
NBUIAILMX FOJIOBHEBBIX CIIOP. 3aTeEM TOTOBSAT IpenapaT ¥ paccMaTpuBa-
IOT CIIOpPBI MOJA MUKpOCKomoM. CHopbl 3TOTO BUAA FOJIOBHM OTHU W3
HauboJsiee MEJIKHUX U JOCTHraloT 4—6 MKM B auaMeTpe. OHM MMEIOT
LIAPOBUAHYIO WIM KOPOTKO3JUTUIICOMAATBHYIO hopmy. CTeHKa criop, Oy-
pasi, Ipyu MaJIOM YBEJIMYEHMH MUKDPOCKOIA KaXETCs ITIaIKOM, HO MpH
OOJIBILIOM BBISIBJISIETCS] MEJIKOIIETUHMCTAsE OpHaMeHTalus (puc. 140).

I'onosHio ManHuKa ( Glycéria aqudtica P.B.) Bri3biBaeT U. longissima
(Schlecht.) Meyen. Ha nucTbsix pacTeHus1 0Opa3yloTcs JJIMHHBIE TEM-
HO-CepbIe IPOIOJIbHBIE MOJIOCHI, IPUKPHITHIE HA PAHHMX CTaIUsX pa3-
BUTHS anuaepMucoM. Ilocne pacraneHuss MMLETHS Ha CIIOPHI SIUIEP-

A b
Puc. 140. Metenka oBca, no-
paxkeHHasl MbUIbHOM roJoB- Puc. 141. Ustilago longissima:
Heit (Bo3bynurens — Ustilago A — ycrocnopsl ronoBHeBoro rpuba; 5 — nopa-
avenae) JKEHHBbIN JUCT MaHHUKA ( Glyceria maxima)
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Puc. 142. IlopaxeHue noyaTka KyKypy3sl
My3bIpYaToil rosoBHeEl (BO30ynUTEND —
Ustilago maydis)

MMC BCKPBIBA€TCS U OOHAXAET CIOpO-
BYI0 Maccy TeMHO-ceporo uBeta. Cro-
pbl UMEIOT LIAPOBUIHYIO (HOPMY C Ce-
poBaroii creHkoi (puc. 141). I'pub npax-
THYECKH €XEroJHO BCTPEYaeTCsl Ha JIU-
CThSIX MAHHHKA, PacTylLIero Ha HU3UH-
HBIX O0OJOTax.

I1y3bIpyaTyio TOJMOBHIO KYKYpPY3HI
Boi3biBaeT Ustildgo maydis (DC.) Cda.
Basunuocnops rpuba HaYUHAIOT MOY-
KOBaThCs ellle Ha 6a3unum u GopMuUpy-
IOT LIETIOYKH criopunuii (puc. 142). Oun
MEPEHOCATCS BO3AYLIHBIMU IMTOTOKAMHU,
Mornaznasl Ha pa3Hble OpraHbl KyKypy3bl,
e CIIOPUIUHY Pa3HBIX ITOJIOBBIX 3HAKOB
(+ ¥ =) 1 xonynupylor. O6pa3yrommii-
CSs1 TUKAPUOTUYECKUI MULIETUI ITPOHM -
KaeT B TKAHU PAaCTEHMS M 3apaxKaeT MX,
BbI3bIBAs JIOKAJIbHBIE TOPAXXEHHUS B BUIIE
raUIOB WIU B3NyTHil. PasBuTHE OMyX0-
JIe CTUMYJIUPYETCSl pOCTOBLIMH Bellie-
CTBaMM, BeIpabaThIBAEMbIMU MTATOTEHOM.
Muuenuii B rajutax oOWIBHO pa3pacTaeTcsl, pa3pyllaeT TKaHb U 3aTeM
pacragaeTcs Ha OTAeNbHbIE ycTocnopsl. Ha paHHeH cTaguu pa3BUTHS
Macca CIop NMPUKPHITA SMUAEPMUCOM, KOTOPHIH MPH UX CO3pEBAHUU
Pa3phIBaeTCs U YCTOCIIOPHI paccenBaloTCsl BeTpoM. OHU CIIOCOOHBI Cpasy
X€ IIPOpaCcTaTh ¥ 3apaXaTh HOBbIE PACTEHMUS.

Cemeticmeo Tunneyueesie (Tilletiaceae)

Ycrocnoph! MpeJcTaBUTENE ceMeiCTBa JOBOJIBHO KPYITHBIE, OKPYT-
Jible, OBaJIbHbIE, OOJIbLIEH YACTBIO JIEFKO pacHbUIsIoOIdecs, obpasy-
IoIIMeCcs MPEUMYILECTBEHHO B 3aBSI35IX M PEIKO B APYTMX YaCTAX pacTe-
Hui. CiopoBas Macca IpPUKpPHITA TBEPAOUN 0DOJOUKONW — MEpUINEM,
4aCTO MMeEeET CeJIeOYHbIN 3amax, 00YC/lIOBIEHHBIM TPUMETHIAMUHOM.
Ba3unusi OOHOKJIETOYHAsI C YETBIPbMS CEPIIOBUIHBIMM 0a3uaMOCIIO-
paMM, 4acTO aHaCTOMO3UPYIOLLUMHU.

Pon Tanneums (7illétia) xapakTepu3yeTcsi NOBOJBHO KPYIHBIMU
TEJUOCMOpPaMH, OKPYLJIBIMM MM OBAJIbHBIMM, OOBIYHO JIETKO pac-
npUIsIoIUMMKCS. Yale Bcero oHM o0pa3yioTcsl B 3aBsA3SIX MOpaXeH-
Hblx pacteHuit. T. cdries (DC.) Tul. (= T. tritici (Bjerk.) Wint.) BbI3bI-
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BaeT TBEPAYIO TOJIOBHIO MIUEHULBI U APYTHX
pacteHuit cemeiictBa Mstiaukoseie (Gra-
mineae = Poaceae). JIJist mpuroToBIeHUs npe-
rmapara U3 MopaXXeHHOT0 KOJIOCa BBIWIEHSIOT
OIIHY 3€pHOBKY, pa3laBiUBaIOT ee U HeGOJb-
LIO€ KOJIMYECTBO CIIOPOBOM MaccChl ITOMela-
IOT Ha MpeAMETHOE CTEKJIO B Kartio 5S— 10%-
ro KOH. Criopbl uMeIOT OKpyriyio ¢opMy Iu-
aMeTpoM 16 —22 MKM, TOJICTYIO CTEHKY C ped-
PUCTBLIMH YTOJILEHUSMHU, 00pa3yIOIIUMH CET-
YaTyI0 OpHAMEHTALMIO Ha TOBEPXHOCTH CIIO-
pbl. BHYTpH CIIOp YacTO HaxOmATCS KPYITHbIE
Karuu Macina (puc. 143).

Pox ypounctuc (Urocystis). YcTocnophl co-
€IMHEHBl B KJIyOOUKM (CIOPOKYYKM) MO S5—
10 xn1eToK, U3 KOTOphIX 1—2 LIEHTpalbHbBIE
(COOGCTBEHHO YCTOCHOPHI), O0JIee KpYIHbIE U
0oJiee TeMHbIE, OKPYXXEHbI HECKOJILKUMH CBET-

Puc. 143. Konoc mueHu-
LIbl, TOpPaXXeHHBIN TBEP-
IOl ronoBHell (BO36y-
nurens — Tilletia caries)

JILIMU CTEPWIBHBIMU KJIETKAMHM MEHBILETO pa3Mepa. OTO BO3IAYXOHO-
CHBIE KJIETKH, KOTOPhIE, BEPOSATHO, CIIOCOGCTBYIOT GoJiee JIETKOMY IIe-
peHocy cIopokyyek BeTpoM (puc. 144). Ycrocmopsl popMUPYIOTCS B
HaJI3eMHBIX BEIr€TaTUBHBIX OpraHax paCTeHUIi-X034€B; COLBETHS ITOpPa-
XaloTcs ropasio pexe. MHGULMpPOBaHHbIE YACTH PACTEHMI MCKPHMB-
JISIIOTCSA, ¥ Ha HUX TOSIBJIAIOTCS YEpHBIE MOJOCHI U B3ayTUs. CHavyasa
OHHU TMOKPBITHI AMUAEPMMICOM XO35IMHA, MO3IHEE Pa3phIBAIOIIMMCS.

U. occilta (Wallr.) Rab. — Bo30ynuTtenn creGeBoil TOJOBHH PXH
(Secdle ceredle 1..) — mopaxaeT COJIOMMHBI, i€ pa3BUBAIOTCS YCTO-

Puc. 144. Urocystis occulta — Bo36yauTennb
CTeONEBO FOOBHU PXH:
A — BHEWHMH BUA nopaxeHus; b — crnopokyuku: I —
¢epTUabHbIE CrIOphl; 2 — nepudepruuecKue CTepuibHbIe
BO3IYXOHOCHBIE KJIETKHU
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cropel. CriopoBasi Macca oOHaXaeTcsl MMOCJie pa3pbiBa 3MUAEPMHUCA 1
pacrnpocTpaHsiercs: BeTpoM. [IpemnapaT roToBar Tak Xe, KakK ¥ B IIPeLI-
nyweM cinyyae. [Tog MUKpPOCKOIIOM BHUAHBI CIIOPOKYYKH, COCTOSILIUe
U3 2—3 (pexe U3 OMHOI) HEPTUIBHBIX CIOP, MOKPHITHIX KOPUYHEBO-
Oypo# rnagkoil CTEHKOH U OKPYXEHHBIX CPOCUIMMUCS C HUMM 00Jjiee
MEJIKUMHU TMOJyLUAPOBUIHBIMM MPO3paYyHbIMU CTEPUIBHBIMU KJIETKa-
MH, JIMIIEHHbBIMH COIEPXHUMOTO.

Mopspok 3k3o6asnananbHbie (Exobasidiales)

OTa HebOoNbluag rpynina rpuboB, HacyUTHIBaIowass oxoyo 20 Bu-
OB, Mapa3uTUpYyeT Ha BuImax ceMeiictBa BepeckoBrie (Ericdceae) u
HEKOTOPBIX IPYrMX, NMPEUMYILIECTBEHHO Ha OpYyCHMKE, rojiyouke u
Ipyrux Bumax poma Vaccinium. Y HUX HET IUIONOBBIX TN, M Oa3UIUU
Pa3BUBAIOTCS Ha PBIXJIOM CJIO€, MTOX0XEM Ha TMMEHUI MULEIHH, WU
00pa3yroTcs MyyKaMu.

Pon 3x300a3ummym (Exobasidium). E. vaccinii Wor. BHI3bIBaET pa3pa-
cTaHus (OMyX0JIM) Ha MOJIOABIX JIUCThSIX, MoGerax u BeTKax OpyCHMU-
K1. HUXHsIs1 BRIrMOAIOIAsICsl CTOPOHA MOPaXXEHHOTO JIMCTA MOKPhIBA-
eTcs OeJIbIM UM pO30BHIM HajleToM. Ha momepeyHoM cpe3e B TKaHU
MOPaXEHHBIX OPraHOB BUIEH MHLENUN rpuba, He UMEOLMUN Ips-
xek. [Ton KyTHKYIOH Ha MULIETMAIBHOM CIUIETEHUHM, MTO3IHEE MPO-
phiBaonieMcs, GOpMHUPYIOTCSI MHOTOYUCIIEHHBIE, PACIIOIOXEHHbIE TTa-
paJUIeNbHBIM ClloeM GasuauM ¢ 2—6 (dauie ¢ 4) Gasumuocnopamu
(puc. 145).

Puc. 145. Exobasidium vaccinii:

A — BHEWUIHUH BUA MOPAXEHHOrO pacTeHUsl OpyCHUKU; B — pa3pes3 yepe3 MopaxeH-
Hblit ucT; I — rudbl rpuba B TKAHAX pacTeHUsl; 2 — HECOMKHYTHIN CI0M 6a3uauit
¢ 6asunuocnopamu
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KNACC COBCTBEHHO BA3UOUOMULIEThI
(BASIDIOMYCETES)

IMpencraBuTenyu kiacca obpa3yioT Ga3uauy Ha MOBEPXHOCTH WU
BHYTPH IUIONOBHIX TeJ1 pa3HO0Opa3HOro CTpoeHus. basunuu MoryT co-
CTOSATh U3 OMHOM KJIETKH — roMO0Oa3uIuU WIH COCTOSATh U3 ABYX pa3-
HBIX 110 MPOUCXOXIEHHUIO YacTeil — rerepobasuaus.

NMoaknacc Netepo6asnanomuueTsbl
(Heterobasidiomycetidae)

IIpencraBurenu rerepo6a3nIMOMHULIETOB, WIK reTepo0asuaMaIbHbIX
rpuboOB 00pa3yIoT IIOAOBLIE TENA U OTVIMYAIOTCS OT OCTaJIbHBIX 6a3u-
JTUOMMIUETOB CTPOEHMEM Oa3uIUii, pas3leNsiouUXcs Ha IBE YaCTU —
runoba3uauio ¥ anubasunuo. Hanbosee xapakTepHble TUI00OBLIE TeIa
rerepo6a3suaInaIbHbIX IPUOOB OYTOPKOBUIHOMW WIM MOAYLUIKOBHUIHOM
¢opMBI ¥ CTYIEHUCTOM KOHCUCTEHUUU. B3OYyTHIMM U CTYNEHUCTHIMH
OHM OBIBAIOT B CHIPYIO WU JOXIJIMBYIO IIOTONY, a B CYXYIO IpeBpalia-
IOTCS1 B TOHKHME TEMHBIE KOPOUYKH. ,

Marepuan st U3ydeHus1 reTepoba3uaualbHbIX TPUOOB COOHMpPAIOT
B aBrycre — ceHTss0pe. OOpa3ubl 6epyT BMeCTe C CyOCTPaTOM U BBICY-
wmBaioT. [lepen u3roToBaeHUEM MpenapaToB WIM IEMOHCTpaUMe Ha
3aHATUM UX HEOOXOAMMO ITOMECTUTH B BOAY U pa3MOYUTb, YTOOBI OHM
MpUOOpENN HOPMaJIbHYIO (OpMY.

NMopsaok Aypukynapuesbie (Auriculariales)

[TnonoBble Tena MpeACTaBUTENEH MOpANKa pa3TIuYHON ¢GOpMBI —
LIMPOKOPACTIPOCTEPTHIE, YalUeBUAHBIE WIX OYJaBOBHIHLIE, TUIOTHO-
CTYIEHUCTOM WM XeJleoOpa3HO KOHCUCTEHLIMM. Bba3uauu okpyrible,
aMuOa3uAMS OOHO-, JBYX- WIM YETHIPEXKJIETOYHAs C IMONepeYHbIMU
neperopoakamMy. CIopsl OJHOKJIETOUHbIE, OECLIBETHBIE, PEIKO OKpa-
LIIEHHBIE.

Popn aypukynspus (Auriculdria). IInonoBsle Tena KpynHsie, GOpMOii
HaIlOMHMHAIOIIIME YXO YeJI0OBEKa, CTyJeHUCThIE. Bce BUIBI — canmpoTpo-
b1 Ha MepTBOIi IipeBecuHe. A. mesentérica Pers. UMeeT IUIONOBbLIE TENIA C
pacnpoCTEPTHIMM OTOTHYTHIMY LLUTSITKAMM WM TIOYTH PaclpoCTePTHIE,
cnuBawouecs, 3— 12 cM WUPUHOI U 2—4 MM TOMUUMHON. ['UMeHMiA
BOJIHMCTO-PEOPUCTHII MY XXUIKOBAThIN, MYyPIYPHO-KOPUYHEBBII WIM
CBETJIO-KOPUYHEBBIH C TWIOBAaThIM OTTEHKOM. basunuu uMnuHapuye-
ckue ¢ 4 6a3unuocnopaMy. Pa3BuBaeTcst Ha FHUIOLICH ApeBECUHE LK~
POKOJIMCTBEHHBIX MOPOJI, ONHAKO YaLIE BCErO Ha IPEBECUHE BA30B (POl
Ulmus). Hexortopsie Buabl B cTpaHax IOro-BocrouHoit A3uM KyJabTH-
BUPYIOTCS U MCIOJIB3YIOTCS B MUILLY.
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N mpuroToBieHUs] NpernapaTra Heoo-
XOIUMO KOHYHMKOM IIPEeNapOBaIbHON MUIJIbL
OCTOPOXHO CHSATh ()parMeHT KOXHUIIbI, IO-
KpbIBawolleil mwionoBoe Teno. [log Mukpo-
CKOIIOM BMIHBI HWIMHAPUYECKUE CENTUPO-
BaHHBIE YETBIPEXKIIETOUHbIE 6a3uauu. Cro-
pBl CJierKa M30THYThIE, OeCLBETHBIE (pHC.
146).

Pon akcunus (Exidia). Tlnonoswie Tena
KpPYIHbIE, TOMYIUKOBUIHbIE, KOPUYHEBBIE,
Oypble WK YepHbIe, cTyneHucToie. Y E. sac-
charina Fr. oH1 HENMPaBWIbHOI (DOPMBI, BbI-
cotoit 1 —2 cM u wupuHo# 5— 10 cM, ya-
JIMHEHHBIE, OOBIYHO MPHPOCILME BCEA HIXK-

Puc. 146. Papes uepes  jeji moBepXHOCTBIO K CY6CTpaTy, C BhIpa-
Mo0Boe TeN0 Auricularia:  yeHHOW BOTHHCTO-MOPLIMHUCTON MOBEp-

I — centuposanHas 6asu-  XHOCTBIO, CTYI€HHMCThIE, KOPHMYHEBbIE (1BE-

ausl; 2 — 6asMIuoCnopsl Ta XOKEHHOTO caxapa), Y HEKOTOpbIX ¢GopM

po3oBaThie. ba3uauu MoOYTH LIApOBUIHEIE,

YETBIPEXKJIETOUHbBIE, C JJIMHHBIMM LIMJIMHIPUYECKUMH CTEpUTMaMH.

Pa3BuBaeTcs Ha rHWIOH IpeBeCHHE XBOMHBIX ITOPOJ B XBOMHBIX U CMe-
ILIAHHBIX JIECax.

Nopsaok flakpumuuetosbie (Dacrymycetales)

ITnomoBhIe Tena LIMPOKOPACIIPOCTEPThIE, OYTrOPKOBUAHBIE, TOTYILI-
KOBUAHBIE, OMIOALEBUIHBIE WM MPAMOCTOSYME, LUMIMHIPUYECKME,
JIONAaTOOOpAa3HbIE, CTYAEHUCTHIE WM BOCKOBUIHBIE IO KOHCHUCTEHIIUH,
XeNThle, OpaHXeBbie, pexe OypoBaThie. Ba3suauU OTHOKJIETOYHBIE,
UWIMHAPpUYECKHE, OyIaBOBUIHBIE WIM YPHONONOOHbBIE. CIIOPHI LIMJIMH-
IpUYECKHUe, A/UIAHTOMIHBIE WIM MTOYTH LIapoBuiHbie, 1 —8 (16)-Kie-
TOYHBIE, XEJITOBATHIE.

Pox nakpumuuec (Dacrymyces). Ilnonosbie Tena B BUuae GyropkoB
unu noayieyek. D. palmdtus (Schw.) Bres. — onun u3 Hauboee pac-
NPOCTPAaHEHHBIX B YMEpEHHO!N 30He BUAOB. IlnomoBrbie Tena cumsiume
WIM C HESICHO BBIPaXXE€HHOM HOXKOM, HHOTIA MPOPLIBAIOIIMECS HApy-
Xy yepe3 Kopy AepeBa. CHayana OHY OYrOpKOBHIHBIE WJIH IOXYLUKO-
BUIHbIE, LIMPUHOM U BBICOTOM 3— 15 MM, 3aTeM CTaHOBSITCS MHOINA
NPSIMOCTOSIYMMHU, YACTO CJIMBAIOILIMMUCS B HEMPAaBUIbHOM (OpMBI Mac-
Cy, IWUMPUHON 3—6 cM M BBICOTOM 1—3 CM, MOPILUMHMCTO-BOJIHUC-
Thie, C O€JIbIM KOPHEBUAHBIM OCHOBAaHUEM, XPSILEBATO-CTYIEHUCTHIE,
SIDKO-OpaHXeBbIE MM XeJITO-OpaHXeBble. B HUXHE YacTH IIONOBBIE
TeJia MOKPBITHl HMWJIMHIPUYECKUMHU UJIU OYyJTaBOBUIHBIMU KOPTUKAIb-
HBIMHU BOJIOCKAMHM C TOJICTBIMHM CWJIBHO X€IaTUHU3UPOBAHHBIMU CTEH-
kamu. Bazuauu GynaBoBUIHO-UWIMHAPUYECKHE. CrIOpbI MOYTH LIMIHNH-
IpUYECKUEe, CJIerKa COTHYTblE WIM YIUIOLUEHHbIE C OOHOW CTOPOHBI,
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BOCBMHUKJIETOYHBIE, XeJiTbie. BCTpeyaloTcss Ha THUIOLIEH IpeBecHHe
XBOWHBIX MIOPO/I.

Pox kanouepa (Caldcera). IlnonoBble Tejia pa3BeTBIEHHbIE B BUIE
kopasuioB. Y C. cdrnea (Fr.) Fr. oHM OIMHOYHbBIE WIH B IUIOTHBIX IPYIi-
rax, NpSAMOCTOsAYUE, LWIUHIPUIECKHME, BBICOTON 3 — 15 MM U 1MpH-
Ho# 1—1,5 MM, npocThie WK cnabopa3BeTBIEHHbIE, CTYIEHUCTHIE 10
XpSILIEeBAaTbIX, CBETJIO-XENThIE OO KEITOBATO-OPaHXEBbIX, C OEJNBbIM,
HHOrJa K1yOHeBUAHBIM OCHOBaHMEM. MOXET MoKa3aThbCsl, YTO OHU
pacTyT Ha NOYBE, HO B AEHCTBUTENLHOCTU CYOCTPATOM CIIYXKHMT HOTpYy-
>XEHHas B MOYBY ApeBecrHa. Cropsl IWJIMHIPHUYECKHE, CJIerka COrHy-
Thl€ WIH YIUIOLIEHHbIE C OMHON CTOPOHBI, 1 — 2-KJIETOYHEIE.

Moaknacc Nomo6asunanomuLeTbl
(Homobasidiomycetydae)

ITonknacc 0GbEAMHSAET HECKOJIBLKO TPYIIT MOPSIKOB, U3 KOTOPHIX
HauOosblIee 3HAYEHUE MMEIOT MpelcTaBUTENH ahHuIOPOPOUIHBIX,
arapMKOUIHBIX M FaCTEPOUAHBIX Ga3MIUOMHULIETOB. BUALI 3THUX IpyIII
rpuboB 06pa3yloT 6a3uanM ¢ 6a3UAMOCNOpPaMU Ha (WM BHYTPH) pas-
HOOGpPa3HBIX MO (POpMe U CTPOEHHUIO TUIONOBLIX Tesax. Y adpmwuiodopo-
MAHBIX M arapUKOMIHbIX TOMO0a3MIUOMHIIETOB Ga3UIUH BMECTE CO CTe-
PWILHBIMHU 3JIEMEHTaMU (POPMHUpPYIOT TUMEHHI, B KOTOPOM, KpOMe
6a3unuii, MOTyT pa3BMBATLCSl OJHOKJIETOYHbIE LIUCTUIbI, OOBIYHO 6O-
Jiee KpynHble, yeM 6a3suauu, pe3Ko OTauyaoluecs no ¢popMe u pas-
MEpY Yy pa3HbIX BUIOB IPUOOB M3 3THUX IPYINI, a TakxXe mapacussl U
EeTHHKY. YacTb II0A0BOro Tejla, Ha KOTOPO#l pa3BUBAETCS TMMEHMIA,
Ha3bIBaeTCs FTMMEHO(MOPOM, CTepHIbHAsS YaCTh — TpaMoii. CyliiecTByeT
HECKOJIbKO TUIOB ruMeHo¢opa. Haubonee npocroit T rumMeHodo-
pa rnagkuii. I[To Mepe yciaoXHEHHsI Ha HEM pa3BMBAIOTCA OYropkw,
CKJIAIKM, IIMIHUKH, TJIACTUHKH WIM TPYOOUKH, HECYLIME Ha CBOeil
MOBEPXHOCTH TMMEHMI. OTH 0COGEHHOCTH UMEIOT BaXKHOE CUCTEMATH-
yecKoe 3HayeHHe.

AdunnocopougHsie 6asnguomuueTbl

ITnonosble Tena abwuioGhopOUIHBIX 6A3MIMOMHMIETOB Ype3BbIYaii-
HO pa3Ho0Opa3Hbl. OHM MOTYT ObITh PACpPOCTEPTHIMU U MOJHOCTbIO
MPUPACTAOLIMMHU K CYOCTpaTy; B BUAe HEOOJbIIMX LIUISATIOK, OTOTHY-
TBIX OT PaCMpPOCTEPTOI YaCTHU IJIOAOBOrO TeJa (PacipoCTePTO-OTOTHY-
Thbl€), MOJIOBUHYAThIE, KONBITOBUIHbIE CUISIYUE WIH C OoJiee WK Me-
Hee pa3BUTOI HOXKOit. ['MMeHodop mionoBwX Ten admuioghopoun-
HbIX TPUOOB MOXET ObITh pa3HOOOPAa3HBIM, HO OOBIYHO He ObIBAET IUIa-
CTMHYAThIM (B MEpPEBOAE C JIATUHCKOrO TEPMHUH <«a(HU10(OpOBLIi»
O03HAYaeT «HeIUIAaCTUHYATBIN»).
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TpyToBbie rpubbi

TpyToBble rpuObl, HE NPeACTABISIOIME COOO0M OnpeaeeHHOro Tak-
COHa, pacTyT MPEUMYILIECTBEHHO Ha JIPEBECHHE U BbI3HLIBAIOT €€ pas-
pyweHre. OHU pa3BUBAIOTCS Kak canmpoTpodbl Ha MEPTBOM MU Kak
MapasuThbl Ha XUBOi IpeBeCuHe. MuLeuit TPYTOBbIX IPOOB 00pa3y-
€TCs1 BHYTPM [PEBECHOIO CyOCTpara, ryCTO MpPOHM3bIBaeT ero u ¢op-
MHUDYET Ha MMOBEPXHOCTH IJI0A0BbIe Tesaa. [ MMeHoGOop TPYTOBbIX IPH-
00B MOXET OBbITh IJIANKUM, CKJIaM4aThbIM, STYEUCTBIM, JJAOMPHUHTOBUI-
HbIM, TUTAaCTUHYATbIM WM TPYOUaThIM.

Tpy6uathiit ruMeHoOp HpeacTaBisieT CO00 CUCTEMY BEPTHKAJb-
HO pacnojioXXEHHBIX, TECHO COJIMXXEHHBIX ApPYr ¢ APYrOM TpyGouex,
OTKPHIThIX CHU3Y. Ha Bceif MOBepXHOCTH CTEHKU BHYTPEHHEH! MOJIOCTU
TPYOOYEK pacrmojioXXeH FMMEeHMil. ba3uauocnopsl nocie co3peBaHus
OTHENSIOTCA OT 6a3UIuil U ManaloT BepTUKAJIbHO BHU3 MO IEHCTBUEM
CUJIbI TSIXKECTH, MOCJe 4Yero MOAXBaTbIBAIOTCA IMOTOKaMHM BO3AyXa W
pacnpocTpanstorcs. [Tnogosbie Tejia TPYTOBUKOB MOTYT ObITh OTHOJIET-
HUMU WIM MHOTOJIETHUMM, €XEroJHO pa3pacTaloIIMMHUCS B TOJIUHY
U WUpPUHY. ExeronHo, Ha4yMHasi C BECHBI, CJIOM MPOUUIOrOIHUX TPY-
60ouek 3apacTtaeT GeJIbIM MOCTENEHHO YIUIOTHSIIOIIMMCS MULIEJIUEM, B
KOTOpOM (pOpMHpYeTCsi HOBLIH Cloii TpyGouek. Bo BTOpoii mojioBrHe
JIeTa HOBblE TPYOOUKM YK€ HAaYMHAIOT (DYHKLMOHUPOBATb. TOYHBIMI
BO3pPaCT MHOTOJIETHETO TPYTOBHKA MOXHO OIPEIEJIMTh MO YHCIy CJIO-
eB rumeHodopa. TpyOOUYKHM TaKUX MHOTOJIETHUX TUIOAOBBIX TeJ YaCTO
Ha3bIBaIOT CJIOUCTHIMU. OIHONETHHE TIJIONOBLIE Tejla 00pa3yloT JHUllb
OIUH cJioil TuMeHodopa (HEeCIOUCThIE).

Ha npakTryeckux 3aHATHSAX HEOOXOIMMO O3HAKOMUTLCS C pa3HbI-
MU TUIIaMU TUMeHOdOpa, 3apUCOBaTh BHEIHHUI BUI MJIOJOBOrO Teja,
OTMeyYast 0COOEHHOCTHU CTPYKTYpPbl UX ITOBEPXHOCTH M XapaKTep ruMe-
Hodopa. ¥ IIoIOBLIX TeJ C TPyOUaThIM TMMeHOGOPOM MOpHI, BUAM-
Mble HEBOOPY>XEHHBIM IJ1a30M Ha HHXXHEH CTOpOHE TPYTOBHKA, Mpel-

T \\lllmwuful\t\\\\\\\\\\\\ll\wm

Puc. 147. PanuanbHblit pa3pe3 yepe3 IUI0L0BOE TEIO TPEXJIETHETO TPYTOBUKA
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Puc. 148. Pa3pe3 tpyoyaroro rumeHodopa npu ManoM (A) u GonbiioM (5)
YBEJIMYEHHU U

1 — TUMeHUaNnbHBIN cloit U3 Ga3suauil U CTEPWIbHBIX 3JIEMEHTOB; 2 — CIIODbI;
3 — Tpama

CTaBJIAIOT COO0It OTBEpPCTUS TpyOouek ruMeHodopa. Cienyer paccCMOT-
peTh pamMaNbHBIA pa3pe3 IJIOM0BOro Tejla, Ha KOTOPOM XOPOILIO BHI-
HBI eXerogHbie ciou ruMeHodopa (puc. 147). IlepBoriit, caMblit Bepx-
HMI1 CJI0¥ TpyGOUEK CpacTaeTcsl C TpaMoit (CTEpWIbHOI TKaHbIO) TPH-
6a. /st 3HaKOMCTBa C TpyOYaTbIMU TPYTOBBIMHU IpUOaMHM MOXHO MC-
M0JIb30BaTh IUIOAOBLIE Tejla Haubojsiee paclpoOCTpaHEHHBIX BUIOB —
HacTtos1ero TpyroBuka (Fomes fomentdrius (L. : Fr.) Fr.) uinu okaim-
JNieHHoro TpyroBuka (Fomitdpsis pinicola (Sw.:Fr.) P.Karst.), pacry-
IMX Ha CYXOCTOMHBIX M BaJIEXHBIX CTBOJIaX IEpEBbEB, Yallle Ha Oepe-
3e, eJIM U OCHHE.

s M3yyeHHs1 MUKPOCKOIIMYECKOro CTPOeHHUsI TpyOyaToro rume-
Hodopa nenaloT nonepeyHble cpe3bl Yyepe3 TpyOOuKH, Jyyllie CO CBe-
XecobpaHHbIX IJIOHOBLIX Tesl. He pekoMeHnyeTcss HCII0JIb30BaTh (HK-
CHpOBaHHbBII MaTepHall, TaK KakK IpHU 3TOM 6a3sMAMOCIIOPHI JIETKO OT-
JIeJSI0TCS OT 6asuauii. 2KenateabHO MMOJIb30BaTbCsl TOTOBBIMU MOCTO-
SIHHBIMM TIpernapaTamH, 3aKJIOYEHHBIMM B KaHAACKUI Gajb3aM HIH
MOHTHPOBOYHYIO Cpelly Ha OCHOBE MOJMBHMHWIOBOrO criMpra. Ilpu pac-
CMOTpEHMH MpenapaTa Ipy MaJIOM YBEIMYEHUH BUIHBI OTBEPCTHS TIOTIE-
PEYHO pa3pe3aHHbIX TPYOOUEK, BLICTJIAHHBIE CI0eM TMMeHUs (puc. 148).
IIpu GonblLIOM YBETMYEHUH PAaCCMATPUBAIOT AETAIbLHOE CTPOEHHE M-
MEeHHsI, 3apMCOBbIBasi PparMeHT BHYTPEHHErO CJI0s1 TpPyOOUKH. XOpo-
L0 BUIHBI MHOTOYHCNEHHBIE Oyl1aBOBUIHbBIE OA3UAUOIBI M PACIIONIO-
XEHHbIE MEXIY HUMU OoJiee penKue U KpynHbie 6a3suany, Ha BepLIu-
He KOTOPbIX Ha IUTMHHBIX TOHKUX CTEPUIMax HaxomsiTcsi 4 3JUITMIICOU-
JajgbHble 6a3uanocnopsl. TpyOOUKH pa3neneHbl TpaMoil.
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Puc. 149. ITnonoBoe Teno TpyroBuka Daedalea quercina (ny6oBast ryoka):
A — BHewHu# BUA, b — naGUpUHTOBUIHBIN rHMeHOdOp

CTpoeHHre MHOTOJIETHHX IUIOAOBBIX T€JI MOXHO pacCMOTPETb U Ha
npyMepe IUIOCKOro TpyToBuKa Ganodérma lipsiénse (Batsch) G.F.Atk?.
OT10T BUA 06pa3yeT MOJOBUHYATHIE CEPO-KOPHYHEBBIE LUISATKH C TUIOC-
KO# BepxHei YacThl0 M CKOLIEHHON HMXHeH (Tak Ha3blBaeMble IUIO-
JIOBBbIE TeJla KOHCOJIeBUIHON (OpMbl). ¥ aKTUBHO CHOPYJIHUPYIOLIUX
IUIOAOBBIX TeJl MOBEPXHOCTh OKpallleHa B ILOKOJAIHLIA LIBET 3a CYET
HajeTa 6a3uIMOCIIOp, OCENAIOIIUX Ha Hell.

IlnomoBeie Tena OMHOJIETHETO TPYTOBHKA C OMHOCJIOMHBLIM TpyGya-
THIM TUMEeHUEM — Piptdporus betiélinus (Bull.: Fr.) P.Karst.uMeroT moy-
KOBUAHYIO GOpPMY C Y3KOM OTTSIHYTOI YacCThblO, Ha3bIBa€MOM 3a4aTOY-
HOM HOXKOi. UX MOBEPXHOCTb MOKPhITAa TOHKOH KOXMLEH — GeNIoN y
MOJIOZIBIX K3EMIUIAPOB M CTAHOBSILEWCA KOPUYHEBATOM Y B3POCIBIX
IIoaoBbIX Tesd. Ha paspese BumHa YMCTO Oenass TpaMa M OOMH CJIOH
ruMeHodgopa.

Y ny6ooii ryoku (Daeddlea quercina Fr.), pa3BnBalomenc;[ Ha CTBO-
JlaX ¥ THSIX 3aCOXILMX QyOOB, IUIOJOBLIE TeJla TAKXKe ONHOJIETHHE, OObIY-
HO KOHcCoJieBUIHbIe. IToBEpXHOCTh TPYTOBHMKA KOPOTKOOIYILIEHHas,
6apxatucrasi, 6exxeBo-KOpHUUHeBaTasl C OAHOIBETHBIM TMMEHOGOPOM,
00pa3oBaHHbIM paAHAIbHO PACXOASIIMMUCH JOCTATOYHO TOJICTBIMH
TynbIMM pe6paMu C MHOTOYMCJIEHHBIMU MepeMbIYKaMH, CO3IalOLIHU-
MM BIieyaTjieHHe 1abupuHTa. Takoit TN ruMeHodoOpa Ha3bIBaeTCs Jia-
OMPHUHTOBHIHBIM, WIM JefaieeBUIHbIM (pHcC. 149).

IInomoBrie Tejaa TPYTOBMKOB COOMpPAlOT B KOHIIE JiIETa U OCEHBIO,
Korzaa ruMeHo¢op MoJHOCTbI0 c(hOPMUPOBAH, CTAHOBUTCS TBEPIBIM,
KaK U OCTaJIbHasl YacTb IUJIOMOBOIO TeJa.

BricyleHHbIE TUIONOBbIE Tejla XpaHAT B Kopo61<ax WIN SLIMKaX.
Iepen cyuikoii TPYTOBUKH HE06X0OMMO 06paboTaTh napamu (opma-
JIUHA [UIS NpPEeAOTBPAlLICHUS Pa3sBUTHUS B HUX JIMYUHOK HACEKOMBIX.

! B Hay4HO#} JUTEpaType 3TOT BMA A0 HEAABHETO BPEMEHM GbL1 U3BECTEH TOJNBKO
Kak G. applandtum (Pers.) Pat.
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XpaHsiiMecs IUI0JOBBIE Tejla CleayeT MEPUOIUYECKH MePECHINaTh Ha-
dTanMHOM Wi QYMUTHPOBATh B CIIELUAIbHBIX KaMepax.

ArapukougHble 6asnguomMuuyeTsbl

I'pu6bI, OTHOCAIMECS K arapuKOMIHBIM 0a3sUIUOMHIIETaM, B OT-
Jnyue oT apuIoPOpPOUIHBIX 00pa3yloT MIATKME, Yallle MICHUCThIE He-
JIOJITOBEYHbBIE M OOBIYHO JIETKO 3arHMBAIOLLIME TUIOAOBBIE T€JIa, COCTO-
sIIMeE U3 UUIANKA U HOXKUA. OHU pa3BUBAIOTCS KaK MOYBEHHBIE T'yMy-
COBO-TIOACTHJIOYHbBIE I'PUOBI, CanpoOTpO(HbIE MU Mapa3sUTUYECKHE
KcusioTpodbl. MHOrue U3 HUX 00pa3yloT IKTOMUKOPHU3Y C pa3InyYHbI-
MU JIPEBECHBIMU U KYCTapPHUKOBBIMHU NopoaaMu pacteHuii. [Toatomy
UX pa3BUTHE, KaK IMpaBWwIO, IPUYPOYEHO K OINpeNesieHHbIM JpeBec-
HbIM PacTeHUSIM, B COOTBETCTBUHU C YEM Y HEKOTODBIX M3 HHUX Cyle-
CTBYIOT ObITOBbIE HAMMEHOBAHMSA THIIA «I0A0EPE30BUK» UJIH «IIOJOCH-
HOBUK». K 3TOif rpynmne 6a3MIMOMHULIETOB OTHOCHTCSI GOJIBIIMHCTBO
JIECHBIX CheIOOHBIX U SHOBUTHIX IpUGOB. I'MMeHOGOp arapMKOMIHBIX
0a3MIMOMHMIETOB PACIOJIOXKEH Ha HDKHEN CTOPOHE LUISANKHA M Npej-
CTaBJIeH CUCTEMOM IUIaCTMHOK, pexe TpyOouek.

Mopsinok BoneTosbie (Boletales)

Jns u3ydyeHHUs CTpOEHHUs IUIOIOBBIX TeJl GOJIETOBBIX IPHOOB MOXHO
KCIIOJIb30BaTh J100bIe, HanboJiee pacipoCTpaHeHHbIE TpyOYaThie IpH-
6b1 — Oenblit rpub (Bolétus editlis Fr.), nonoepe3oBuk (Leccinium scdbrum
(Fr.) S.F.Gray) win nonocuHoBUK (L. aurantidcum (Fr.) S.F.Gray).
HeobGxonumo 3apucoBaTh OOlIee CTPOEHHE IUIOAOBBIX TeJl, OTHEJIBHO
MOKa3blBasi CUCTEMY TpyOouek. 3aTeM JeNaloT BEPTUKAIbHBIN paspes
UUIATIKA M 3apMCOBBIBAIOT CJIOK TMMeHO(Opa M3 BEPTUKAIBHO pacro-
JIOXXEHHBIX TPYOOY€eK, KOTOPHBIH JIETKO OTAEJISETCS OT TpaMbl (B OTIIMYHE
OT Tpy64aToro ruMeHodopa ahuLIohOpPOUIHBIX IPHOOB).

MUKpPOCKONMYECKOE CTpOEHHE I'MMeHOo¢0opa 60JIETYCOBBIX IPHOOB
MPaKTUYECKHU He OTJIMYAETCs OT CTPYKTYpPhI TpyOUaToro rumeHogopa y
TpYTOBHUKOB. M3roToBiIeHHE NMONEPEYHBIX Cpe30B ruMeHodopa y 60-
JIETYCOBBIX IPUOOB C MSITKUMH MSICUCTBIMH IJIONOBBIMHU TeJIaMU J0-
CTaTOYHO CJIOXHO, TaK KaK OH JIeTKO CMHHaeTcs U nedopMupyercs,
MO3TOMY HMCHOJIb3yIOT MOCTOSIHHBIE Ipernaparbl TpyGYaThiX aduiio-
¢dopouaHbIX rpHGOB.

Mopsaok Arapukosble (Agaricales)

I'iMeHobOp y MpeiacTaBUTeNIel MOpsiiKa ArapukoBble B OTJIMYHE
OT GOJIETYCOBBIX I'PHOOB COCTOMT M3 IUIACTHHOK, PacItOIOXEHHbBIX Ha
HYDKHE# CTOPOHE LWISTKM TUTO0BOTO TeJla M PaTUaIbHO PaCXOASIILUXCS
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OT HOXKH. [T0BEPXHOCTB MIaCTMHOK
BLICTJIAHA THMEHHEM, 00pa3oBaH-
HbIM Oa3’sUIUSIMH M CTEPUJIbHBIMU
TMMEHUATbHBIMH 3JIEMEHTaMHU (LIU-
CTHIOBI M Op.). BHYTPEHHSsT 4yacTtp
TUTAaCTUHKH COCTOMT U3 MeperieTe-
>1 HMA MMLENIHST U Ha3blBaeTcs Tpa-
Moit (puc. 150).

Cpenu arapukoBbIX TpMOOB UMe-
10TCSL canpoTpogHbie (TYMyCOBbBIE,
MOJACTHJIOYHBIE, KCUIOTPO(DHbIE)
BUIbI, HEKOTOPbIE MOTYT NMapa3suTH-
poBaTh Ha LIJISNKAaX TUIOIOBBIX Tejl
JPYTUX arapUKOMIHBIX P60B. MHO-
rve U3 HUX 00pa3yioT S3KTOMUKOPU3Y
C KOpHSIMH Pa3jIM4YHBIX I€PEBbLEB U
KycTapHuKOB. Ha npaktuyeckux 3a-
2 HSTHSIX MOXHO MCIOJIb30BaTh Hau-

6oJiee pacnpoCTpaHEHHbIE U yI00-
HblE JUI paGOThl BUIBI TPUOOB, OT-
HOCSILMXCA K pa3HbIM CEMENCTBaM.
) Pon mapa3mmyc, WiHM HErHHIOY-
Puc. 150. Pa3pe_3 TUIACTUHKY Agaricus  ynre (Mardsmius). [t IPaKTYeCKUX
bisporus: 3aHATUH yIOOHBI BUABI PO HETHH-
1 — peycnioposble Gasumnu; 2 — nces-  yoypuk (Mardsmius): M. allidceus
Ronapadussl; 3 — Tpama (Fr.) Fr., M. scorodonius (Fr.) Fr.
wim M. oreddes (Fr.) Fr. ¢ He3arHu-
BAIOLMMH TUIOJOBBIMM TeJlaMU. Bunbl M. allidceus, M. scorodonius pa-
CTYT Ha MOACTWIKE B €JIOBLIX Jiecax. Mx MeJjikue 6e10BaTo-KpeMOBBIE
paaualbHO-BOJHUCTBIE LUISAIMKH KOXHCTO-MSCUCTOM KOHCUCTEHLIMH
pacrosioXXeHbl Ha TEMHOOKpaIlIeHHOM XeCTKOi HOXKe. B cyxyio noro-
Iy OHM BBICHIXAlOT, HO TMOCJIE JOXIS MOMIOIIAIOT BOAY, BHOBb OXXMBa-
10T ¥ MPOIOJIKAIOT PYHKUHOHUpOBaTh. CBexue ruionoBsle Tena M. al-
lidceus Mpu pacTUpaHUU UUIANKH MEXIY MajJbllaMU U3IAl0T CWIbHbIN
3amax, CXOOHBIA C JIYKOBbIM, a M. scoroddnius — 3armax 4yecHOKa.
M. oreddes — ormeHOK JyroBoii, BCTpeyaeTcs Ha jyraX. Ero mionoBbie
Tena Gojiee KpymHble M OoCTUraloT 3—5 cMm B nuamertpe (puc. 151).
[Insnku 6exeBble ¢ OMHOLBETHOM HOXKOM. ['pHOBI 3TOr0 pona Xopo-
IO COXPaHSIIOTCA B CyXOM cocTossHuMM. Ilepen 3aHATHEM UX cienyeT
pa3MOYHUTDh B BOJE, YTOOBI OHM BOCCTAHOBHWJIM CBOIO (hOpMY.

Pon ¢pnammysnmna, wiv 3umuamii rpud (Flammulina). B KoHLE OKTS6-
psi— Hayaje Jekabpsi, pexxe BECHOH (B ampesie) Ha MHSAX U MEPTBBIX
CTBOJIaX Pa3JIMYHbIX APEBECHBIX MOPOI, MPEUMYLIECTBEHHO JMCTBEH-
HBIX, a TAKXKE Ha XUBBIX I€PEBbAX MOXHO OOHAPYXXUTb CPOCTKU 3UM-
Hero rpuba (F. velitipes (Fr.) Karst.). B Teruiyio morony OHM MOTYT
BCTpeYaThCsl JaXe B cepenuHe 3uMbl. I1nomoBbie Tena, npeacTaBieH-
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HbI€ XENTO- WM OXPSAHO-KOPUYHEBATOU
LUIANKOM anameTpoM ot 2 1o 10 cM, o6pasy-
I0TCA Ha IUTMHHOM XpSILIEBAaTON HOXKE UIU-
Ho#t 10— 30 cM M TOMIIMHON OT 4 10 8 MM,
6oJiee TEMHOH K OCHOBAaHHMIO U XeEJITOH
BBEDXY.

Pon nmoreit (Pliteus). llnsmnka 6yposa-
TO-Cepasi, KOJIOKOJIbYaTasi, MOTOM ILJIOCKO-
BBINYKJIasl C IJIaOKOM 11eJKOBUCTO-BOJIHU-
croit Koxuueit. ITnacTuHKM po3oBaThie, CBO-
6onubie. ITmoTei onenuit — P. cervinus (Fr.)
Kumm. pacTeT Ha CHJIbHO pa3pylLEHHbIX ITHAX
M BaJIEXXHBIX CTBOJIaX JIMCTBEHHBIX NTOPOJ Je- Puc. 151. TLtonoBbIE
peBbeB. [I1010BbIE Te1a 06Pa3YIOTCSl OMUHOY-  tenia Marasmius oreades
HO M COCTOSIT U3 MSICUCTOH LUISITIKK CepoBa-

TO-KOpPMYHEBOM OKpAaCKH, BHayaje KOJO-

KOJIbYATOM, 3aTeM B 3pEJIOCTH paclpoCcTepToid, nnaMmeTpoM 10— 12 cM,
CHISIIIEN Ha JUIMHHON UMJIMHAPHUYECKOH OenoBaToil BOJOKHHUCTOM
Hoxke. ITnmacTuHKY ruMeHo¢Oopa OKpallieHbl B pO30BbIii 1iBeT. B rume-
HMH XOPOIIO 3aMETHBI OeCUBETHbIE KPYIHbIE BHICTYIAIOIMEe Haa 6a-
3UAMSMU LMCTUABLI C OBYMSI BHWJIbBYATHIMM BBIDOCTAMHM Ha BeplIMHE
(puc. 152).

Pon myxomop (Amanita). Mojonoe IUIONOBOE TEJO 3aKJIIOYEHO B
o0l11ee MOKPHIBAJIO, KOTOPOE 3aTEM Pa3pbIBAETCS, OCTaBJISIsA B OCHOBA-
HMU HOXKH MEIIKOBHUIHOE BJlarajiMilie, a Ha MOBEPXHOCTH LUISAMKHU
pasnIMyHOro pasMepa u ¢opmnl 6ejible xionbs. LInsanka MoxeT GbITh
Oenas, 3eJleHOBaTast, OJIMBKOBAsl, CEpoBartasi, Cepo-(puojeTosas, Kpac-
HO-OypoBaTasi, KpacHasi. ' MMeHOo(dOp 3aKpHIT JONOJHUTEIbHBIM YacT-
HBbIM , IOKPBIBAJIOM, OT KOTOPOrO MpH YBe-
JIMYEHUM pa3MepOB IUIOJOBOTO Tejia OCTaeT-
A IUIEHYaTOe KOJIBLIO B BEPXHEH YaCTH HOX-
ku. [TnactuHkM cBOGOAHBIE, Genble WIH C
KeJITOBaThIM OTTEHKOM. MyXxoMophbl 0bpa3y-
IOT 3KTOMMKOPHU3Y C Pa3jIMYHbIMH JIpeBeC-
HbIMHU nopoaamu. KpacHslit MyxoMop (A. mus-
cdria (Fr.) Hooker) mupoko pacnpoctpa-
HeH B Jiecax U TyHapax CeBepHOro mojyuia-
pus. [TnonoBbie Tena KpYMnHbIE, BLICOTON 10
15— 17 cM, co HLUIANKOM, JOCTHUralollIe
muamerpa 12— 14 cm. Illnsanka kpacHas ¢ p,. 5. Cpes uepes nnac-
6eJIbIMM KIIOYKaMH MULETHATIbHON TUIEHKH, tiuky Pluteus cervinus ¢
TNpeACTABNAIOLIEH COBO# OCTATKU OOIIETO  jycrymamu (7), BHICTY-
MOKphbIBaJa, Apyras 4aCTb KOTOpPOro OCTacTt- MalLWUMHA HaJ TUMEHU-
C B OCHOBaHMM JIYKOBMUEBMIHO B3NYTOM  em, Ga3uausMu C 6asu-
HOXKH B BUJE KPYMMHBIX 60POAABOK U Yelly-  auocrnopaMu (2) U Mces-
ek. Ha HOXxke moa NLUIANKONH COXpaHsSIeTCs nonapadusamu (3)
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Genasi MUIIEJIMATbHAs TUIEHKA B BUE€ BOPOTHUYKA (YaCTHOE MOKPbIBa-
s0). [InactTuHky wmpokue, 6envle. I1nogoBble Tena conepxaT TOKCH-
Hbl — MYCLIMMOJI (MPOM3BOIHOE UOOTEHOBOI KUCJIOTBI — OCHOBHOM
TOKCHUH), MYCKapuH U Ip.

K pomy MyXoMOpOB OTHOCHUTCS OOMH M3 HauboJjee SOOBUTHIX TPH-
60B — OnenHas noraHka (A. phalloides (Fr.) Secr.). HekxoTopble BUnbI,
HanpuMep A. rubéscens (Fr.) S.F.Gray, TOKCHHOB He BbIpa0aTbIBalOT
M MOTYT GBITh MCII0JIb30BaHHI B MUIILY. Bce MyxoMopsl 06pa3yloT MUKO-
pHU3Y C JIepEBbSIMH.

Pon mamnunbon (Agdricus). lllnsanka Genopartas, pexe OypoBaTas
WIH CBETJIO-KOPHYHEBasi, TMaMEeTPOM OT 3 10 25 cM, MOIylIapOBUI-
Hasl, TJIOTHas1, C MIAAKOH MOBEPXHOCTbIO WJIM BOJIOKHUCTAsS, YELIYii-
yaTtas. [ImacTHHKY cBOOOIHbBIE, Y MOJIOABIX IUIOJOBBIX TN Genbie, MPH
CO3pEeBaHUHU CIIOp pO30BbIE, 3aTeM TeMHeloT. Hoxka poBHasi, IUIOT-
Hasi, peXe pbIxjias WIM MoJjlasg, BCeraa C KOJbLUOM. MSKOThL Oeast.
PacTtyT Ha neperHoiHoO# Moyse, HaBo3e, Ha MACTOMINHBIX JIyrax, B
Jlecax, cajiax; yacTo o0pa3yloT «BeIbMHHBI Kojblia». IllaMnuHb0H ABYy-
crioposblii (A. bisporus (J. Lange) Imbach) — onuH U3 BUIOB, HEe 00-
pa3yoLIMX MUKOPH3Y, U MO3TOMY €ro MOXHO BbIpalllMBaTh Ha CIIELU-
aJIbHO MPUTOTOBJIEHHOM KOMIIOCTE B TEIUTMYHBIX XO3STMCTBaxX. DTO MO-
3BOJISIET UMETDb Ha 3aHATHSX CBEXUe IUIOAOBbIE Tesa naxe 3uMoii. IIpo-
MBIIIUIEHHas KyJbTypa lIaMIIMHbOHOB Bo PpaHIIMKM HaCYUTHIBAeT 6O-
niee 300 sieT. MOXHO HCIOJIB30BaTh TAKXKE IPYTHE BUIbI IIIAMITMHLOHOB —
A. sylvdticus Secr. unu A. campester Fr.

VY 1maMnuHbOHOB, KaK U y TPYTOBHKOB, M3y4alOT U 3apHUCOBbIBA-
10T BHELIHMI BU IJIOg0BOro Teja. Heo6XooMMo OTMETHTD, YTO Ila-
CTHHYATBbI TMHMEHO(MOP Y MOJIOABIX IUVIOAOBLIX TEJI 3aKPBIT O€JI0i MH-
LIeJIMaJIbHOM TJIEHKON — YacCTHBIM MOKPHIBAJIOM, KOTOpPOE 3alllMIla-
€T MOJIOA0# rMMeHO(Op OT MOBpeXIeHHUs. DTa MIeHKa COeIMHSET
Kpall LUUISINKX C HOXKON U JIErKo ymansercs nuHueroM. ITo mepe
pOCTa M CO3peBaHMsA MJIOJAOBLIX TE€JI YaCTHOE MOKPHIBAJIIO OTPLIBAET-
Csl OT Kpasl LIJIATNKYA M Toraa o0HaXxaloTcsl MJIaCTUHKY ruMeHodopa,
OKpallleHHble B PO30BBIil LIBET, CO BpeMeHeM CTaHOBSIIMiiCsA Gosee
TEMHBIM, a YaCTHOE IMOKPHIBAJIO OCTAETCS B BHUIE MHUEIUAIBHOTO
TJIEHYaTOro BOPOTHUYKA, MPUKPEMJIEHHOrO K HOXKE MO LUISMKOH.
Otaensiomuecs OT 6a3uIMi 3peJible CIIOPHI MOCe 3TOT0 MOTYT CBO-
60nHO MagaTh BHU3. I1aCTUHKU C CO3pEBIIMMHU CIIOpaMU NMpHoOpe-
TalOT TEMHO-KOPUYHEBYIO OKpacKy, KOTOpasti OIpeaensieTCsi oKpac-
KO# 000104KM 6asuauocnop (puc. 153).

Pon naBo3nuk (Cdprinus). Y HEKOTOPBIX BUIOB IUIACTUHKHA TUMEHO-
(opa MosioAbIX IUIONOBBIX TEJ 3aKPbIThl YACTHHIM MOKpPbIBAJIOM. [1pu
CO3pEBaHUHU IUIOMOBOIO Tejia LUIAINKA MPHUHUMAET Y3KOKOJIOKOJIbYa-
Ty10 popMy, HO HMKOIJla HE CTAHOBUTCS 1IMPOKO PACKPbITOMH. ¥ MOJIO-
IbIX IUTOJOBBIX TeJI TUIACTUHKU O€Jible, HO N0 Mepe CO3peBaHUs pO30BE-
10T U HaKOHeLl TpUoOpeTaloT YepHYIo OKpacKy. ba3unuu Ha riacTUHKax
CO3peBalOT HEOMHOBPEMEHHO: BHayaJle 6a3uIuu, pacronaraioumecs 6m-
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Puc. 153. ILtonoBoe Testo 1aMnuHbOHa rojsieBoro  Puc. 154. Coprinus comatus.
(Agaricus campestris) ¢ MULIETMATBHOM IUIeHKO Mosonoe (cieBa) M 3penoe
YacTHOTO IMOKPBIBATA HA HOXKE NMOJ LUIANKOi  (CrpaBa) IUIOZOBOE TENO

Xe K Kpalo, a 3aTeM IMOCTENeHHO W yJaleHHble OT Hero. B ruMeHuM
HaBO3HMKA pa3BMBAETCs JBa sApyca 0asuouil — BepXHHH, 0Opa3oBaH-
Hblif BLICOKUMM 0a3MAMsAMHU, U HIDKHUI — Cc(HOpMUpPOBaHHLIA O0Jjiee
HU3KMMH 0a3HIHUSIMHU. Y CO3pEBAIOILIUX TUIOAOBBIX TE€J IUIACTUHKH MO-
CTETNEHHO pacCIUIbIBAIOTCS (aBTOJIM3UPYIOTCS) B YEPHYIO XKMIKOCTh, KaIl-
JIAMHU CTEKAIOIIYI0 C KpaeB HUIANKKM. Kammu XUAKOCTH CO CropamMu
MaJaloT Ha MOYBY M 3aT€M PaCMpOCTPAHSIOTCS MTOTOKAMH BOABI (pHC.
154). Ha xoMniocTe, HaBO3HbBIX Ky4yax, TaCTOMIIAX, B CalaXx M Oropoaax
pa3BUBAETCA HABO3HUK Oeblit, Ui joxmathii — C. comdtus (Fr.)
S.F.Gray. Ero kxpynHbie (BeicoToit 10 20 CM U [UaMeTpoM 5—6 cM)
GeJible TUTOIOBbIE T€JIa UMEIOT YIUTMHEHHO-OBAJIbHYIO LIUISINKY, OKPbI-
TYyI0 MHOTOYHCJIEHHBIMHM O€JIbIMU YellyiKaMH, C KpasiMH, IUIOTHO
MPXAThIMU K HOXKe. C. comdtus MOXHO 3aMEHHUTD IUIOIOBBIMM TeJla-
MH YyepHWIbHOro HaBo3Huka (C. atramentdrius (Fr.) Fr.).

Pon nayrumnuk ( Cortindrius). MHOrue BUIbl UMEIOT O0lLIEee MTOKPBI-
BaJI0, 00JIeKaoliee IUI0AO0BOE TEJIO Ha paHHUX CTaAMSIX pa3BUTHA. Brio-
CJIEICTBUM OHO pa3phIBaeTCsl, OCTaBJIsAsA Ha HOXKE KOJbILEOOpa3HbIe
nosnochl. XapakTepHasi 0COOEHHOCTb poJa — HaJU4YyUe MayTUHUCTOro
YaCTHOIO MOKPhIBaJa (KOPTHHEI), COEIUHSIIOLLETr0 Kpail LUISIIIKYA C HOX-
Koi1. OKpacka IUIOMOBLIX TeJI caMmasi pa3jiMyHasi, HHOTAa OYeHb sSpKasd,
HO C BO3pacToM OOLIYHO OjenHeeT. KoXMIa HUUIANKA U HOXKH MOXET
OBITb CIM3UCTOM WIH Xe cyXoii. [TacTUHKM yallle BCEro MpUPOCILHE K
HoxKe. Hoxka yacto GynaBoBuIHas, pacliMpeHHas y OCHOBaHMS B
BUIE JTyKOBULIbL. IMe1oTCs chbenoGHbIE, HECHEOOHDIE U SIIOBUTHIE BUIL.
ITayrunHuk duonerossbiii (C. violdceus (Fr.) Fr.) o6pa3yer nocTaToy-
HO KpYIHBIE IJIONOBBIE Tejla C TeMHO-GHUOIETOBOM oKpacKkoii. Ilna-
CTUHYATBII TMMEHOMOP MPUKPHIT YACTHLIM MOKPHIBAJIOM B BUIE TOH-
KMX MayTMHUCTBIX HUTeH cepoBaTo-0yporo usera. LIBeT riacTHHOK TeM-
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HO-(PUOJIETOBBIN C PXaBbIM HAJIETOM OT CIIOp, CIOPOBBIA MOPOLIOK
pXaBblii. Pa3BuBalOTCSI B aBrycTe — CEHTAOpPE B XBOMHBIX M JIMCTBEH-
HBIX JIECaXx.

CobpaHHbI€ TUI0JOBLIE TeJIa arapUKOUIHbIX 0a3UIMOMHULIETOB, TIPE/I-
Ha3HaYeHHbIX JUISl IPaKTUYECKMX 3aHSATHH, CliefyeT ObICTPO BBICYLIHUTL
U XpaHUTb B KOPOOKaX, MepechinaHHbIX HaGTATUHOM.

OnTUMAaJIbHBIN, XOTS U TPYAOEMKHUIi, TpeOYyIOLIMii HABLIKOB METO.
Ka4yeCTBEHHOTO COXpPaHEHUsI NMPaKTUYECKH BCEX MPU3HAKOB IUIOAOBbIX
TeJl arapuKOUIHBIX IPHOOB, — repbapusanus. [Ijis 3TOro rotToBsiT TOH-
KH€ MpPOJOJIbHBIE Cpe3bl TUIOJO0BOIO Tejla Ha pa3HbIX CTaIMsIX pa3BH-
THS1, BBIPE3AIOT TOHKYIO TUIACTMHKY CEpALIEBUHBI BCETO ILUIOAOBOrO TENa
Y €ro BHEIIHUM y4acTOK (Ero CepALEBHHY aKKypaTHO yIassiioT), Bbl-
CYLUMBAIOT MO MPECCOM, 3aTeM 3aKpEeIIsIOT Ha JUCTe OyMaru, rnojy-
4aloT CIIOPOBLII OTIIEYaTOK U MOHTUPYIOT 3TH CpPe3bl Ha CTAHAAPTHBIM
repOapHbId JUCT. Y rpuboB, 0671aa101UX YaCTHBIM [NOKPBIBAJIOM, OHO
XOPOLLO COXpaHAETCs NMPHU BhICYLIMBaHUKM. OKpacKa OOJIbLIMHCTBA BH -
JIOB TMpPH CYILIKE CTAHOBUTCS 00Jiee CBETJION WIH MOJHOCTbIO UCYE3aeT,
KakK ¥ MHOTHe apyrue npusHaku. [1o3TroMy npu c6ope arapuKOMIHbIX
rpu0OOB Ha MecTe coopa HeOOXOIUMO COCTABIISITh MOJIHbIE MOPGOJIOTH -
YecKHe OMHUCAHMS, KOTOPbIE 3aHOCAT B CIEUMAIbHBIM GJ1aHK, OOpaser]
KOTOPOro MpHUBEIEH B MPWIOXEHUH. 3aTeM, MCIOJIb3ysl NMPU3HAKH,
3aHECeHHbIE B OJAaHK, ¥ MUKPOCKOMUYECKHE XapaKTEPUCTUKH, yCTa-
HOBJICHHbIE IIPM MUKPOCKOIMPOBAaHUU B JAOOPAaTOPUH, MIPOBOAST UIEH~
THU(MUKALMIO BUIOB.

Muxopu3za. BoOJIBIIMHCTBO arapMKOUIHBIX TPHOOB pa3BUBAETCA B
cUMOMO3€e ¢ pacTeHUSIMU (IPEBECHBIMH U KyCTAapHUKOBLIMHU), C KOTO-
PBIMU OHU 00pa3yOT MUKOPH3Y, UMEIOLIYIO YPE3BbIYaHHO BaXKHOE 3HA-
YeHUe B XU3HHU pacTteHHil. Haubosee pacnpocTpaHeHbl 1Ba TUIIA MU -
KOPHU3bl — 3HIOMHMKOPHU32 y TPABIHUCTBIX U SKTOMUKOPHU3a y ApeBeC-
HbIX pacTeHHUi. B ciiyyae 3HIOMMKOPH3bI MULENIHI rpUOa MTPOHUKAET U
BHYTPb KJIETOK TKaHEeil KOpOBOM napeHxuMbl KOpHs. OH pacnpocTpa-
HSETCS MO0 MEXKJIETHMKAM U BHYTPUKJIETOYHO U CPAaBHUTEJILHO Majlo
BBIXOJUT Ha MOBEPXHOCTb KOPHS, Y KOTOPOTO COXPaHSIIOTCSI KOPHEBBIE
BoJIockU. M3 rpuboB yaile Bcero CMMOMOHTaMHU SHIOMHUKOPH3bI BbI-
CTynaloT [JIOMYCOBblE U3 3UTOMHULIETOB, MHOIJA BCTPEYAlOTCS HECo-
BEpIIEHHbIE TPUObI. TUMUYHYIO SHIOMUKOPU3Y MOXHO PAaCCMOTPETDb Y
npeactaBurenei ceMeiictea Opxuntble (Orchidaceae), y KOTOpBIX OHa
HOCUT 00MratHblit xapakTep. C yTONIEHHBIX KOPELIKOB KAaKOro-Ju6o
BUIA U3 OPXUIHBIX TOTOBST TOHKHE CPE3bl M MOMEIIAIOT B KAIUTIO XJIOM -
yaTOOyMaxKkHoro cuHero. ITon MUKpPOCKOIIOM MpH GOJIbLUOM YBEJIHYE -
HUU BUAHBI MEXKJIETOUHbIE IM(]bl, MPOHUKAIOLIME BHYTPb KIETOK M
obpa3syloliye TaM rayCTOpud B BUIE IPEBOBHUAHO Pa3BETBIEHHbBIX UJIN
KJIyOOYKOBUAHBIX CTPYKTYP (pHUC. 155).

DKTOMHMKOPH3a BCTPEYAETCST MTOYTH MCKIIIOUMUTENBLHO Y JepEBbEB U
KYCTapHMKOB. ['pUGHON CUMOMOHT MPUHAIUIEXHUT Yallle BCero K arapy-
KOUAHBIM OasuauoMuLeTaM. MUKOPU30BaHHbIE KOPHH BHELIHE BbI-
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Puc. 157. TTonepeunslii cpe3 koHunka Puc. 158. ITonepeuHsiit cpe3 KOHYMKa
KODHSI C 3KTOMUKOPU3Oii: KOpHS € 3KTO3HAOMMKOPH3OM:

1 — MuUenuanbHBIR yexon; 2 — rudbl, I — MULETUANbHBIHA Yexon; 2 — rugbl rpH-
OTXOAAILHME OT Yexsia; 3 — KIEeTKU KOopHa  06a, pacrpocTpaHsIOLIMECS 10 MEXKIIETHU -
KaM KopHs (cetb aptura); 3 — rudsi,
OTXOIALLME OT 4Yexna; 4 — KJIETKM KOpHS

R

N\

Puc. 159. CBs3b IUIOOOBBIX TEJT MMKOPH3000pa3ylollero rpuba ¢ KOpHSIMMU
IepeBa:

] — MHKOpPHU30BaHHbIE OKOHYAHUS KOPHeit; 2 — IMOYBEHHBI MULenuit; 3 — mioxo-
Bble Tesa rpuba-M1uKopu3000paszoBaresis
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Puc. 160. CpocTok IUIOOBBIX TeJT BELIEHKH YCTpU4HOI (Pleurotus ostreatus)
U MIPOAOJIbHBII pa3pe3 LULSIIIKA

Hble KOpHU Oepe3bl, COCHbI WM €. Ha 3aHATHSIX JIyYllie YITOTpeOaaTh
3apaHee U3TOTOBJIEHHBIE TOCTOSTHHBIE MTpenapaThl, TOKpallleHHbIE XJI0I-
4aTOOYMaXXHbIM CMHUM (WJIM aHWJIMHOBBIM CHHMM) B MOJIOYHOM KMC-
JI0Te I Jyviueit nuddepeHuMauy MULIETHS.

Pon Bemenka ( Pleurdtus). lllnsanka causuctasi, ¢ 60KOBOM WM 3KC-
LEHTPUYECKON HOXKOM, MOYKOBHMIHASA, B BHUAE yXa WIM OKpyIjas.
Okpacka cBeTjiasi: OT ITOYTH OEJIoif IO XXEJITOBATOM WIM GypoBaTOiA.
PazMepnl LIUISNKH CWILHO BapbHpPYIOT — npuMepHo oT 1 mo 30 cm.
MSKOTb IUIOTHAasI, XpsILIeBaTasi 10 IMOYTH AEPEBIHUCTOM. Y HEKOTOPBIX
BUIOB HOXKa COBCEM OTCYTCTBYET M IIUISANKA OOKOM IPHpAcTaeT K
cyGcTparty WIM pacrpocTepta 1o Hemy. Ha HOXKe MHOrIa 3aMeTHO
konblio. TacTUHKY HUCXOASIIUE, TPUPOCILINE WIM BhleMYaThIe, pa-
JUAJTBHO PacXolsllMecs] OT HOXKHU WIH Xe OT TOYKU NMPUKPEIUICHUS
LWISITIKMA K CyOCTpaTy, eciM HOXKa OTCYTCTBYET. BellleHKa ycTpuuHast
(P. ostredtus (Fr.) Kumm.) — 1IHMPOKO pacnpoCTpaHEHHHBIA B Jiecax
KCWIOTPO(HBIN IpU0, pa3BUBAIOLLUIACS HA MEPTBOI IPEBECHHE JIUCTBEH-
HBIX ITOPOI.

OTOT BUJ ceiyac IUMPOKO MCITONB3YIOT B IIPOMBIIILUIEHHOM KYJIbTY-
pe ¥ BBIpAlMBAIOT Ha OTXOMaX JepeBollepepabaThIBaIOIIEH IPOMBILLI-
sneHHocTH. [103TOMyY Bceraa MOXHO MOJYYUTh CBEXHE TUIOJOBLIE TEa
IUIS TpaKTUYECKUX 3aHATU. BeleHka ycrpuyHas oOpasyeT IpyIibl
(CPOCTKH) paKOBMHOBUIHBIX CEPHIX, YacTO C (PMOJIETOBEIM OTTEHKOM
LUJIATOK, NMPUKPEIUISIOIMNXCS Y3KOM, HECKOJBbKO OTTSIHYTOM 4Yac-
ThIO K cyocTpaTty. CHU3Y OT MeCTa NPUKpPEIUIEHHUs paTyalbHO pacro-
JIOXEHBI HU36eraolye IacTUHKY ruMeHodopa (puc. 160).

FactepouaHblie 6asnguomMuleTbl

Bunbl racteponaHbIX 6a3MAMOMULIETOB (TaK Ha3kIBaeMble racTepo-
MHLIEThI) 00pa3ylOT 3aMKHYThIE TUIONOBBIE TeNa Pa3IMYHON HOPMBI U
BHYTPM HUX pa3BUBAIOTCSl 6a3uanu ¢ 6a3uaIrocropamu.

Basuanocnopbl MOTyT pacnosaratbesi 6ecropsioyHo Ha o6pasylo-
X ux rudax au6o 6a3uauu GopMUPYIOT THMEHHAIbHBIN CJIO, KO-
TOPBII pa3pyliaeTcss K MOMEHTY co3peBaHusi 6asunuocnop. [Ipu co-
3peBaHUM OHM HAKaIUIMBAIOTCS BHYTPHU IUIOLOBOrO TeJia B OFPOMHBIX
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konuuectBax (10 1500 6WIIMOHOB) B BUZe TEMHOOKDPALLIEHHOH IMbUIS-
uieit Maccbl. Criopbl 0CBOOOXXIAIOTCS MTOCIIE MOJTHOTO pa3pyllieHUs CTeH-
KM WIK 06pa3oBaHMs OTBEPCTHI B CTEHKeE II0A0BOro Teja. CriopoHoc-
Has (depTuibHasH) YacTh IUIOAOBOTO Tejla HOCUT Ha3BaHUeE Iieba, cTe-
pWIbHas 4YacTh — TpaMa. BOJIbIUMHCTBO raCTEPOMULIETOB Pa3BUBAETCS
canpoTpodHO Ha MoyBe, Ha MOACTWIKE, IPEBECMHE, 3 HEKOTOPBIE 00-
pa3yloT MUKOPHU3Y C KOPHSIMM JIepeBbeB. BONBIIMHCTBO racTepoMHuLie-
TOB (hOPMHUpPYET Ha3eMHble IUIOAOBBIE Tela, HO HEKOTOPbIE M3 HMX
pa3BUBAIOTCS MO 3eMJEH.

Mopsaok foxaeBukoBble (Lycoperdales)

IInonoBble Tena MOXIEBUKOB CHUASYME, HA JIOKHOW WJIM HACTOSI-
1EeA HOXKeE, 1apOBUAHON, 0OpaTHOrpyllieBUAHOMN, SILIEBUIHON,
KJIyOHeBUIHON WIM UWIMHAPpHYeckoi ¢opMel. Ux 06o10uka cOCTOUT
M3 TUIOTHOTO, MHOFJA XECTKOIO CIuleTeHus1 T, Ha3bIBAEMOro Nepu-
IueM, 00pa3oBaHHbBIM ONHUM WJIM HECKOJBbKMMHU CJIOSIMM — HapyX-
HBIM 3K30MepHIMeM U BHYTPEHHUM SHIONEpUINEM. Y HEKOTOPBIX BU-
0B 3K30MEpUAUII MHOTOCJIOHWHBIN, IMTAIKW WIM OpHAMEHTHPOBAH-
HblH. BHEHIHMIA cJIoi Mepuaust y MHOTHX raCTEpOMULIETOB IIPU CO3pe-
BaHUM IUIONOBOrO Tejla pas3pylliaeTcsi, ¥ OT HEro ocraioTcs 6oponma-
BOYKHM, LIMITUKM, MEJKO3EPHUCTAs] IPaHYJIMPOBAHHOCTh Ha ITOBEpPX-
HOCTH IUIOAOBBIX Te€JI, KOTOpPhIE YacTO OTMNAJAlOT, OCTABJSS CHEIbl B
BUIE pPa3HOOOpPAa3HOrO OpHAMEHTAa. DK30IMepUAUil HEKOTOPBIX BHIOB
MOXET YaCTUYHO WIM MOJTHOCTBIO pacranaTbesi, 00HaXast TOHKU TUIEH-
YaThlil WM GymMarooOpa3HbIil SHIONEPUINIA. DHAOIEpUINii 6osee rpoy-
HBbIf M OOBIYHO COXPAHSIETCS IO IOJHOIO OCBOOOXIEHHs 0a3umauoc-
I10p, XOTS1 Y HEKOTOPBIX NOXIEBUKOB OH Takke ObicTpo ucuesaeT. Crio-
pbl racTepOMMILIETOB UMEIOT TEMHYIO OKpackKy. I'yieba y npencraBute-
Jiell mopsinka cyxasi, OOHaXarollasicsl TOJIbKO NPH IOJHOM CO3peBa-
HUM criop. B Heil nocsie co3peBaHHus CITOp OCTAIOTCS CTEPUIbHBIE TH(PBI
KanuwuinuMs (OCTaTKM CTEHOK KaMep, B KOTOPhIX pacrojiarajicsi pas-
PYWIMBILMICS c/IOK 6a3uauii), cnocoOCTBYIOLIETO Pa3phIXJIEHUIO CIIO-
poBoii Macchl U 6onee 3¢ (heKTUBHOMY MX OCBOOOXIEHUIO M3 ILIOAO-
Boro tena (puc. 161).

Puc. 161. Kanuuuuwmit (/) u cnopsl (2) racTepoMHULIETOB
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Pon noxnesuku (Lycopérdon). Y
Cpean BMIOB 3TOro pona Haubo-
Jlee pacnpocTpaHeHbl L. perldtum
Pers., L. echindtum Pers. u L. pyri-
forme Pers. JI0XXn€BUK XEMYYXHbIN
(L. perldtum) oOUNBHO pa3BUBAET-
Csl C MIONA OO MO3AHEH OCEHM B
Jlecax Ha ITOACTMJIKE, 00pa3ys Oy-
JIABOBUJIHBIE IJIOAOBBIE T€Na BbI-
cotoit 2—9 cM n 1uaMeTpom 2,5 —

6 CM C XOpOI1LO BHIPAXEHHOM HOX- A

Koi. BHayane ronoBeie Tena Oe-

JIbI€, 3aTEM CTAHOBSTCS XKEJITOBA- Puc. 162. JoxneBux KEMYYXHBIT
TO-KOpUYHeBbHIMU. IloBEepXHOCTH (Lycoperdon perlatum):

[OKPHITA TPYNIaMHA NMUPAMMAAIb- 4 — pHeLIHHMiA BUA TUIONOBOTO TENa, I10-
HBIX 6oponaBoqe1<, II0CJI€ OTNAaAC- KphITOro nepuaueM; b — MPOAONBHBIHA
HMS KOTOPBIX OCTA€TCS 3aMeTHasl Paspes [UIoJoBoro Tena: / — rieba u kaMe-
CeTOuKa. DHAOMEPUINii 3penbix Pl (a); 2— Gecruiombiit Cronbux (Hoxxa)
IJIONOBLIX TeJl Ha BEpIIMHE pac-

KpbIBaeTCS OTBEPCTHEM WJIM HENPaBWIbHBIMU TPEHIMHAMH, YEpe3 KO-
TOpbIe 0CBOOOXIal0TCs cropbl. Ha paspese Mosionoro riogoBoro tena
BHIHA Oejas MSKOThb (I1e6a), KOTopasi MpY CO3peBaHUM NMPHUOOPETAET
OJINBKOBO-KOPHYHEBYIO OKpacKy. ['Jie6a 3aHUMaeT rojioB4aToe paciium-
peHHe TUTOIOBOrO Tejla, a HOXKa OCTAaeTCs XKeJITOBATO-KOPUYHEBOH U
3aroJIHeHA CTEPWIbHBIM MUILIeHeM (puc. 162).

Pon kamBamms, ronosay ( Calvdtia). Ilnonossie tena C. excipulifdrmis
(Pers.) Pers. kpynHbie — BbICOTOI OT 8 10 20 CM, C MPUILIIOCHYTOM
MOJTYIIAPOBUAHOMN TUTOAYILEHN YacThio nuaMeTpoM oT 3 1o 10 cm. Ilo-
BEPXHOCTb OKpal€Ha B XEJITOBAThIi 1[BET, KOTOPBIM NPH CO3pEBaHUU
MeHsIETCSI Ha TabaYHO-KOPUYHEBATHINM, MOKPBITA BCKOPE OTIanalomu-
MH MEJKMMH UIMITUKAaMU MK 60poaBoukaMu. TOHKM 6yMaroodpas-
HBIM SHIONEpUIMII IPU CO3PEBAHUM ILJIONOBOIO Te€jla BCKPBLIBAETCS
HaBEpXY OTBEPCTHEM, Yepe3 KOTOPOE PaclpoCTpaHsIOTCs cropsl. [e-
6a nNpu co3peBaHUM NPUOOpETAeT IMyPIYPHO-KOPHUYHEBYIO OKpPACKY.
CrepuibHOE OCHOBaHHE MMeeT ryouatyio tekctypy. I'pub pacrer Ha
yAOOpEHHOI MoYyBe, B JiecaX, CTEMsX, Ha MacTOMINAX MO3IHUM JIETOM
U oceHblo. Ha mact6uiax, gyrax, a Takxke B CTEISIX BCTpeyaeTcs Apy-
roii Bun xanwBauuu — C. utriformis (Pers.) O. Jaap, oOpasyroummii
KPYIHBIE TUI00BbIe Tesa BhicoToi 0T 9— 10 1o 18 —20 cM u anamer-
poM 6—10 cM, C TOICTOMH HOXKOM BBICOTOM 4—9 CM M AMaMETPOM
3 —8 cM, HHorna paciumpsiouieiics KHu3y. Mosioasie NIo10BbIE Tena
OeJibie IO CBETJIO-CEPHIX, 3aTEM MPUOOPETAIOT TabauHO-KOPHUUHEBYIO
okpacKy. CHapy>Xd OHM HOKPBITHl MOPOIUAIIMMU OOpOAABOUYKAMM,
OCJIe OTIANEHHUsI KOTOPhIX OCTAIOTCS YIJIOBaThIe TUeHKU. BepxHsis yactb
SHAOMEPUAMS TIPU CO3PEBAHUU MOYTH MOJTHOCTBIO pa3pyllaeTcs, U IIo-
JIOBbIE TeJIa MOCJIe pacCerBaHMs CIIOp NMPUOOpeTaloT KyOKOBUIHYIO Hop-
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My. Takue ocTaTK¥ IUIOIOBBIX TeJ B BUIE
KYOKOBHIHBIX 9K3EMIUIIPOB MOXHO 00-
HapyXHUTh JaXe Ha CJIEAYIOLUMUA Tof.
I'ne6a 01MBKOBO-KOpDHYHEBAsl, IMbUIS-
wias (puc. 163).

Pon 6osucra (Bovista). B. plimbea
Pers. — IOXIEBHK, Ha3bIBAEMBIH «I1OP-
XOBKa», WIM «IelyIUKUH TabaK», 00U~
TAeT Ha JIyrax Cpeid TpaB, Ha MacToM-
1ax M JIECHBIX IojsgHax. Ero cHexHo-
6eJ10ro 1(BeTa IUIOAOBLIE TEJIa ITOYTH 1Ia-
pOBUIHBIE, 0€3 HOXKH, HO C OGEIbIMU
IUIOTHBIMM MHMILETHAIBHBIMU WUHYpaMHU
B OCHOBaHHMM, OT KOTOPBIX OHU MOTYT
Puc. 163. Tlnonosoe teno Cal-  orppiBaTbCS M TOIAA CBOGOIHO JIEXAT
vatia excipuliformis, 3akpbiToe g 3emie. Ha npononsHOM pa3pese Mo-
nepunueM (4) u 3penoe € pas- ;01010 IUIOKOBOTO TeJIa BUAEH TUIOTHBDII

pyweHHbIM nepunneM (B)  ppycriojiHplil mepuaMit M BHYTPEHHSS
4YacTb, 3alOJIHEHHasi OeNoil PHIXJIONf
Maccoit Mulenusa — rae6oii. I1o Mepe pasBUTHS B Iiiebe 00pa3yloTcs
ITOJIOCTH, pa3Ne/IeHHbIE CIOSAMU CTEPWJIBHOIO MULENUSI, Ha3blBaEMO-
ro Tpamoii. BHyTpu nmonocreii, 6oyiee WM MeHee MpaBWIbHBIX, Pa3BU-
BAlOTCS1 KOPOTKME OKpYrjible 6a3suauu ¢ 4 JIMHHBIMU TOHKMMH CTe-
pUrMaMu, Ha KOTODPBIX PacIojIOXEHbI MEJIKUe KpYIJibie TEMHO-Oyphie
6asunuocnopsl. HapyXHblii CJ10# nepuausi NOCTENEHHO OTBAIMBAETCS
KpPYIHBIMM YelllysiMU, oOHaXasi CBUHIIOBO-CEpPhI IepraMmeHToo0pas-
HbIi sHAonepuauii. IIpu co3peBaHuU Tpama pas3pyluaeTcsl, Yactb rud
OCTaeTCsl B BUIE HUTEH KanWLINLMs, a rieda npuoOperaeT YepHOBa-
TO-OypyIO OKpacky.

Pon naurepmanums ( Langermdnnia). B camax, Ha Jyrax u nacTouiuax
MOXHO HaiTH IOYTH 11apOBUAHON (DOPMBI IUIONOBLIE Tena L. gigantéa
(Pers.) Rostk., nocturarowume auamerpa 50 —80 cM u Macchl 10 3 —
5 KT, NpUKpPEIUIEHHbIE MULIETMATIbHBIM KOPHEBUIHBIM LLIHYPOM K CYy0-
ctpaty. B MononoM Bo3pacte OHM Gelible, MOKPBITHl KOXUCTHIM NEPU-
€M, TOJHOCTBIO pa3pyllialolIMMCS IMPU CO3PEBAaHUMM U OOHAXalo-
ILIMM OJIMBKOBO-KOPHUYHEBYIO ITOPOLLALLYIO CIIOpOBY10 Maccy. CTepuib-
HOE€ OCHOBaHHME OOBIYHO OTCYTCTBYET WJIM PYIMMEHTapHOE.

Pon 3emnsanbie 3Be3nouku ( Gedstrum). Hanbonee pacnpocTpaHeHbl
3eMJISIHBIE 3BE3M0YKH, OTHOCALIMECS K BUmaM G. pectindtum Pers., G. for-
nicdtum (Pers.) Hook. u G. séssile (Sow.) Fr. (puc. 164). 911 Kpacusbie
rpUObl PacTyT Ha IMOYBE B CMEILAHHBIX JIECAX OCEHbIO B CEHTsIOpe —
OKTs10pe. BHayase 1x [U1010BbIe TeJIa MMEIOT MOYTH 1LIAPOBUIHYIO OpMY
Y OETHI TOJICTHIM 3K30MEPUANEM, KOTOPHIM palHalIbHO pacTpeCKUBa-
€TCS1 HECKOJIbKMMMH JIONACTSIMHU, OTTUOaI0IMMUCS HApyXy U BHU3, TaK
4TO BCE MUIOAOBOE TEJIO NpUobpetaeT BUJ 3Be3Abl. CIOPOHOCHAs 4acTh
IUIONIOBOrO TeJa, PacloJIOXeHHasi Ha KOPOTKON HOXKe B LIEHTpaJib-
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A b B

Puc. 164. ITnonoBeie Tena 3eMJISIHBIX 3Be3n04eK ( Geastrum):
A — G. sessile; B — G. fornicatum; B — G. pectinatum

HOM YacTH 3BE3[0YKH, MTOKPHITA SHAONEPUANEM, UMEET LIAPOBUIAHYIO
(opMy MM CIUTIOCHYTa B BEpTHKAIBLHOM HarpasineHuH. [Ipu co3pena-
HUM TUTOJOBOTO TeJia SHIONMEPUIUN BCKPBIBAE€TCS Ha BEPIUMHE OTBEP-
CTHEM, OKPYXEHHBIM HOCUKOM U3 KOPOTKHMX BHIPOCTOB, KOTOPBII Ha-
3bIBAIOT [TIEPUCTOMOM.

Mopsaok MHesnoBkoBbie, unu Huaynapuessie (Nidulariales)

y npencrasmeneﬂ TFHE3JOBKOBBIX B OTJIMYHUE OT OCTAJIBHBIX racte-
POHNIAHBIX 0a3syIMOMHMLETOB Ieba pacnagactcsa Ha OTACIBbHBIE CaMO-

Puc. 165. ITnonoBoe teno Cyathus:

A — BHeWHU# BU; b — NMponosbHbIi pas3-
pe3 IUI0A0BOro Tena: / — nepunuonu; 2 —
uHyp (pyHukymom); 3 — cTeHKa nepuaus
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CTOSITEJIbHBIE OKPYTJIbIE YYaCTKM, ONEeThie COOCTBEHHBI O00JIOUKOM U
Ha3bIBaeMble MepuanoiIsiMu. [lepuanosy pacnonaraioTcs Ha JHE TJIo-
JIOBBIX TeJ O0KanbyaTtoi ¢opMbl, MPUKPEIUISASCH K BHYTPEHHEH CTeH-
K€ OeJIbIM MULIETHATbHBIM IIHYPOM (KaHaTUK, GYHUKYJIIOM) WIH Jie-
Xat cBo6oAHO (puc. 165). K 3TOMy MOpsiiKy OTHOCSTCS BHAbI POIOB
umaryc (Cydthus): C. stridtus Pers., C. dlla Pers. v xpynmOymom (Crucibu-
lum): C. laeve (D.C.) Kambly.

ITnonoBbie Tena BCEX raCTepOMULETOB, OMMCAHHBIX BBILLE, IOCIIE
c60pa HEOOXOAMMO OBICTPO BBICYILHUTE. YacThb IUIONOBBIX TEJ XEJIaTeIbHO
cobpaTh B HE3PEJIOM COCTOSIHMH, pa3pe3arh BAOJb U TOXE BHICYILUUTD.
Ha takux obpasiax MOXHO NMPOAEMOHCTPUPOBATh HE3PENYIO IOy U
CJIOM Nepuausi. BricylueHHbIE IIONOBLIE TeNa JUINTEIBHOE BPEMS XO-
POILIO COXpaHsIOTCA B KOpoOkax. Ha 3aHsTusix u3yyalor Mopdosioru-
YECKOE CTPOEHHE TUIOMOBBIX TEJ, pa3HOOOpa3ue ¢GopM U XapakKTep K-
sonepunusi. M3 3penbIX IJIOOOBHIX TeJl KOHYHMKOM ITperapoBaIbHOMN
UIJIbl, CMOYEHHOH B BOJIE, OEpPYT COAEPXXUMOE [UIS1 U3TOTOBJIEHUS TIpe-
napara B 5— 10%-m KOH. ITon MMKpOCKOIIOM paccMaTpuBaloT 6a3u-
JHUOCIIOPHl U HUTH KaITWUTHLIMS.

Mopspok BecénkoBbie, unu ®annycoBble
(Phallales)

ITnomoBrIe Tena 3TOM rpymIbl rpUOOB HOCTUIAIOT HanboJjee BHICO-
KOil CTeneHH pa3BUTHUS M 00JamaloT HauboJiee CJIOXHBIM CTPOEHHEM
cpenu ractepoMuiieToB. OHM, KaK M OOJIBILIMHCTBO FaCTEPOMIHBIX IPH-
00B, 3ajaraloTcs IO 3eMJIeil Ha MMLEIHAIbHBIX TSIXaxX, 3aTeM IOA-
HUMAIOTCS U3 ITOYBHI B BUAE KPYITHBIX SHILIEBUIHBIX T€JI, ONETHIX IUIOT-
Hot 6eoit obonoukoii (nepunmii). IIpu co3peBaHHM OHA pa3pbIBaeT-
csl, CTepWIbHasl YacTh IUIOAOBOroO Tejia (peleNnTakyyi) B BHIE IOPHUC-
TOH HOXKH OBICTPO BBITSITMBAETCS M MOAHUMAET HaBEPX IUIOAYLIYIO
YacTb ¢ 6asunusaMu. BepxHsist mionyias yacTb IUIOAOBOro Teja, CUMIs-
1as Kak IUIAnKa Ha HOXKe, IIPY CO3peBaHMM OCJIU3HSETCH, T. €. Ilieba
y IpenctaBUTEEN MOpsAKa BIaXHasl, paHo oOHaxalolasics. [lnomo-
BbIE Te€Jla MpeacTaBUTeNIeil 3TOro NnopsaKa Ype3BLIYaifHO pa3HOOOpas-
Hbl ¥ OPMTMHAJIbHBI, Y MHOIMX pELIENTaKy/l OKpallieH B SIpKUii Kpac-
HBbIi1 1BET (puc. 166).

Pon dannyc (Phdllus). Haubonee pacnipoctpaneH Bun P. impudicus
Pers. B MosionoM Bo3pacrte, Iocie MosiBJIeHUsI Ha TIOBEPXHOCTH IO-
YBbI, TJIONOBBIE TeJla UMEIOT AMUEBUAHYI0O POPMY M HOCTUTAIOT AHa-
MeTpa 4 — 6 cM, B 3peJIOM, Pa3BUTOM BMIE — BBICOTBI 10 12— 15 cM.
[Tnonywas yactb pacroyioxkeHa ¢ HapyXHON CTOPOHBI, TOKPbIBalO-
e pelenTakysa KOJIOKOJOBUIHOM ceTyaToi nuisinkoit. Ee nmosepx-
HOCTb MOKPBITA CJIU3UCTHIM OJIMBKOBOTO L[BETA ITOKPOBOM, B KOTO-
poM cozepxarcs 6asunuocnopst (cM. puc. 166, 7). Haxoasuecs B
CJIM3U CIIOpPBbl HE MOTYT PacIpoOCTpaHSAThCA BeTpoM. B 3penoM Buue
NJIOI0BOE TEJIO U3AaeT MHTEHCUBHBIN PE3KHUil 3amax, IpUBJIEKAIOLINN
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Puc. 166. Turnesl monossix Ten y Phallales:.

A — Anthurus borealis; B — Simblium sphaerocephalum; B — Clathrus cancellatus,

I' — Kalchbrennera corallocephala; 1 — Phallus impudicus; E — Dictyophora indusiata;

2K — pa3pe3 rutonoBoro Tena; / — HOXKa (peLenTakyn); 2 — MepBUYHAsK JIOXHas! TKaHb;

3 — UHAY3Uil; 4 — CIIOPOHOCHAs «LWIANKa»; 5 — e6a; 6 — Xeleobpa3Hoe BJarajuiLe;
7 — nepuaui

MYX, KOTOpbI€, I10e/iasi CJIN3b, HAa CBOEM TeJIE IEPEHOCST CIOphI rpuba.
BcTpeuyaetcs B cMelllaHHBIX JiecaxX B KOHIIE aBrycta — ceHtsiope. Co-
OpaHHBIE MJIOAOBBIE TeJia CIEAYET OBICTPO BHICYIIMTh WIM 3a(hUKCH-
pOBaTh B CITUPTE.
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AHAMOP®HbIE, unn MUTOTUHECKUE I'PUBhI,
wnun AENTEPOMULIETbI (DEUTEROMYCOTA)

Ora rpymnia rpuboB — ofHa U3 Hanbosnee MHOrouncieHHbIX. K neii-
TEPOMHULIETAM OTHOCSITCSI TPUOBI C MHOTOKJIETOYHBIM CENITUPOBAHHBIM
MHIIEJTUEM, KOTOPhIE PasMHOXAaIOTCSI OECIONbIM IIYTeM — C IIOMO-
IIbI0O KOHUIHWI U BEreTaTUBHO — (PparmMeHTaMu mulenusa. Kpome Ha-
CTOSILIUX I€MTEPOMMIIETOB, M3BECTHBIX UCKIIIOUYUTENILHO B KOHUINAJb-
Holi (aHaMOp(HOMH WIM MUTOTHYECKOMH) CTalMH, CIoIa OTHOCAT Oec-
IOJIbIE CTAIMH IIEOMOP(HBIX TPHOOB (ITPEUMYILIECTBEHHO aCKOMMUIIE-
TOB ¥ HEMHOTMX 0a3uIOUalbHBIX IPUOOB), ¥ KOTOPHIX B XH3HEHHOM
LIMKJIE YepenyloTCs IOoJioBas M KOHUAMAIbHAs CTamauM (Harnpumep,
Ventiria inaequdlis, V. pirina, Bunn nopsinka Erysiphdles, npencrasu-
TeNN poloB Aspergillus, Penicillium). TpanuunoHHas KiaccubuKaluys
Y NpUMeHsieMas Ha NpakTHKe MIeHTU(UKALMSA AeHTepOMHULIETOB OC-
HOBaHa B OCHOBHOM Ha MOpP(}0JIOrMYeCKUX NMPU3HAKaX KOHUIHAIbHO-
rO CIIOPOHOUIEHHUsI, KOTOpBIE YPe3BbIYaitHO pa3HOOOPa3HkL. JIo CHX Mop
HaunboJjiee HUPOKO UCITONb3YeTCs CUCTEMA NEHTEPOMMIIETOB, CO3IaH-
Hasi uTaabssHCKUM MuKkojioroM I1. Cakkapno etiie B 1884 r. OH pasne-
JIWI uX Ha Tpu nopsaka — I'momuuers (Hyphomycetales), MenaH-
koHueBble (Melanconidles) u Cdeporncuanrie (Sphaeropsidales). [IBa
MOCJIEIHMX NOpsiiKa ceifyac BbIIENIEHBI B OOUH Kiacc — LlenoMuiIeThl
(Coelomycétes).

Cucrema aeiTepoMuLeTOB (WM HECOBEPIUEHHBIX IPUOOB), Ipel-
noxeHHass Cakkapno, ynoOHa B IIPaKTUYECKOM OTHOMIeHUH. OaHAKO
OHa MCKYCCTBEHHasl M He oTpaXaeT (PMJIOreHeTUYECKUX B3aUMOCBSI3€ei
MeXnay TakcoHaMM. CucTeMa IOCTpoeHa UCKITIOUYMTEILHO Ha MOpdho-
JIOTUYECKHUX MPU3HAKaxX U B psle ClydyaeB TOJbKO ONHOM (6ecnosnoif)
CTaIMH, a NIOTOMY OHAa YMCTO (popMasbHasl.

HelTepoMHULIETH YPE3BLIYAHHO IIMPOKO PACIpPOCTPaHEHHB! B IpHU-
pone. OHU OOUTAIOT ITOBCEMECTHO M Pa3BUBAIOTCS KaK canpoTpodnl B
IoYyBe, Ha PacCTUTENbHBIX OCTAaTKaX, KakK Iapa3uThl Ha pacTeHUsX,
BbI3bIBasi CEpbe3HbIe 3a00JIEBaHUS KYJIbTYPHBIX PACTEHUI, MHOTHE U3
HHUX 00pa3yloT MMKOTOKCHMHBI, a TaKXe MOTrYT NapasuTUpPOBAaTh Ha
>XMBOTHBIX M YeJIOBEKE KaK OIlacHble BO30yauTeIM MUKO30B. HekoTo-
pble BUIBI JEHTEPOMMIIETOB MCITONB3YIOTCS KaK ITPOAYLIEHTHI aHTH-
OHMOTHKOB, OPraHMYECKUX KHUCJIOT, BUTAMUHOB M JPYrHMX OMOIOruye-
CKHU aKTHBHBIX BELIECTB.

Nopsaok MNdomuuetsl (Hyphomycetales, Hyphales
unu Moniliales)

ITopsinok I'mboMuueTsl — OMUH M3 HanboJee KPYIIHbIX Cpeay Iei -
TepoMuLeTOB. [IpencTaBuTeny 3TOro mnopsiuka XapaKTepHU3yHTCs KO-
HUANEHOCLIAMH, TPEACTABISIOUIMMU OTBETBJIEHUSI CYyOCTPAaTHOIO MHU-
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LeNus, 00pa3yolMMUCS OOIUHOYKE WU CPACTAIOLIMMUCS B HEOOb-
ILIKe MYYKH, Ha3biBaeMble kopemuamy. CTpoeHHE KOHUANEHOCLIEB, Xa-
pPaKTep pOCTa UCTIONB3YIOTCS B KAUECTBE CUCTEMAaTHYECKUX NMPU3HAKOB.
Haubonee npocTele KOHMAMEHOCLbI OJHOKJIETOYHBbIE, HEBETBSLIME-
cs, KaK y OONBLIMHCTBA BUAOB pona Aspergillus (cM. puc. 115). Hau-
6oJbIIMM pa3HooOpaszueM 00J1aJal0T MHOTOKJIETOYHBIE U Pa3BETBIICH-
Hble KOHIMEeHOCUH! (puc. 167, cM. puc. 116). BaxHblif Npu3HaK B MIECH-
THPUKaUUU TuhOMHULIETOB — pasHOOOpaszue MOpGhOJIOruu KOHUIUIA.

Ha npakTuyecKux 3aHSTUSAX MOTYT ObITh UCIIOJIb30BaHBI Pa3HOO0-
pa3Hbie MPEICTABUTENM CanpoTpOPHBIX TH(HOMUIIETOB, OOUTAIOINX B
MOYBe, Ha PACTUTEJIbHBIX OCTAaTKax, a TakXKe HEKOTOphle Napa3uTH-
YyecKHe BUIBI, BHI3bIBAKOLIME 3a00/IeBaHMSA pacTeHMit. Bce oHM Xopoliio
PacTyT Ha UCKYCCTBEHHbIX MMUTATEIbHBIX CPENax, JIETKO BBIACISIOTCH B
YUCTYIO KYIBTYPY M3 TOYBBI, C PACTUTEJILHBIX OCTATKOB WJIK U3 opa-
XEHHBIX pacTeHUI. YUCThIE KyIbTYpEI IPU MEPUOIUYECKHX NepeceBax
Ha CBEXYI0 cpelly yepe3 5 —6 MecsileB MOXHO JUIMTEIbHO XPaHUTh Ha
CKOLUEHHOH arapoBoii cpeie B IpOOHMpKax.

Kyneryph rpu60oB 13 nNpobupku 3a 12 — 14 nHell 1o 3aHATHSA nepe-
ceBaloT Ha cpeny Yamneka win cycio-arap B yaliku Iletpu u mHKyOuU-
PYIOT B TEPMOCTAaTe Npu TeMmiiepaType 22—24°C.

Pon Beprummmmaym (Verticillium). Ilapasutuueckuit rpu6 V. ddhliae
Kleb. pazBuBaeTcs B cocynax pasJIMYHBIX BHICHINX PACTEHUH, BhI3bIBas

u

A b B r

Puc. 167. Verticillium:
A, b, B — xonunueHocubl; I’ — MyToBKa duanun; J — KOHMIUHU



3a00sieBaHKE, U3BECTHOE TOJ HAUMEHOBAHUSMMU YBSLIAHUE, BEPTULIMII-
JIE3 WIM BWIT. Y MOPAXEHHBIX PACTEHUM TepSETCS TYProp JIUCTHEB U
MOJIOIBIX HEOAPEBECHEBIIMX MOOEroB. JIMCThA XENTEIOT, NOKDPHIBa-
I0TCSI KOPUYHEBATHIMH MATHAaMHU, OypeloT U onanaiot. Hanmpumep, Ha
JIUCTBSAX TIOPaXEHHOro XJIOMYAaTHUKA Pa3BUBAIOTCS OECMOpSIOYHO
PacIoJIOXEHHBIE XEJThIE MATHA, KOTOPhIE 3aTeM OypeloT M 3achixa-
I0T. ¥ NMOACOJHEYHMKA Ha JTUCThSIX 00Pa3yIOTCS HEMPaBUIbHOM (POPMBI
OpOH30BO-KOPUYHEBLIE MATHA, OKPYXEHHBIE XEITOM KaiMoit (rano).
®duTonaToreH BHaya1e MHGUUUPYET KOPHEBYIO CUCTEMY U NTOCTETICH-
HO PacnpoCTpaHsieTcs BBEPX Mo cocynaM. CUMNTOMBI 3a00J1€BaHUs TPO-
SIBJISIIOTCSL HA OTHOCUTEJIBHO TMO3[HE# CTaauu BereTalMH: Y TMOICOJI-
HEYHHMKA B NMEPUOI LIBETEHUS, a Y XJIONYaTHUKA Ha CTaANU OYTOHU3a-
LMK U LBeTeHUS. B pesynkrarte 3a001eBaHUs PACTEHUS TEPSIOT JIUCTBY,
3aChIXalOT U NOTUOAIOT.

B yKcTyI0 KYJIBTYpY NATOTEH BHUIENSIOT U3 NOPaXEHHOTO PaCTEHHUS.
®parMeHT OCHOBaHMS CTeOJII pa3pe3aloT Ha JOCTATOYHO KPYIHBIE
KYCOUYKH, KOTOpHIe yIOOHO nepXaTh B pyKe. Ha momepeyHoM cpese
CTeOJI1 BUAHO NMOTEMHEHHE COCYIMCTBIX MYYKOB. PparMeHTHl CTeOIs
He00XO0IMMO NPOAEe3UHPUIMPOBAThH C MOBEPXHOCTH 4%-M opMau-
HOM, CIIMPTOM WIH IPYTUM JE€3UH(EKTAHTOM, NMPOMBITh CTEPHUIbHOMN
BOIOH M CTEPWIBHBIM MUHLIETOM Pa3NoXUTh B yaluku ITetpu Ha 2—3
KpPYXKa CTepWIbHOM YBJIaXHEHHON QUIbTpOBaIbHOM OyMaru. OuibT-
PBl JOJIXKHBI OBITH XOPOLLO MPOMUTaHB BoXOH. Yallky MoMelLaioT B
TepMOCTaT npu TeMmneparype 22 —24 °C. Yepe3 2—3 aHA Ha cpe3ax
MOSIBJISIETCST HEXHBIN OeJIblid IMyIIOK MULIEIHUS ¢ KoHUAneHocHamu. I1po-
KaJIEHHOH Ha OTHE MOCEBHOM UIJIOH KyCOUeK MUIIENUS CO cpe3a mepe-
HocAT B yauiky IleTpu Ha cyclio-arapoBylo Cpeny, HMOIKUCIEHHYIO
npeaBapuTebHO 2— 3 KarwiaMu 50%-i TUMOHHOMN KUCJIOTBI U MHKY-
OUpYyIOT B TepMocTaTe npu Temneparype 22—24 °C. Yepe3 5— 7 nueit
Ha ITOBEPXHOCTU NHUTATEJIbHON Cpelbl pa3BUBAETCS MHUUENINN OGenoro
uBeta. s XxpaHeHUs KyJIbTYpHI €€ NepeceBaloT B IPOOUPKHU Ha KOCSIK
MUTaTeNIbHOM cpenbl. Ha 3aHATUSIX UCTIONB3YIOT KYJIbTYPhI, TOCESTHHBIE
TpeMs yKosiaMu B yamku Iletpu.

IIpenapat 18 MUKPOCKOITUPOBAHUS IEUTEPOMUIIETOB JIyYllle TIpU-
TOTOBUTH B Karuie JIEASTHOM YKCYCHOM KUCJIOTHI WIH B MOJIOYHOM KMC-
JoTe (B BOAE MOBEPXHOCTh KOHUIUEHOCLIEB CMAaYMBAETCsI IIOXO U 00-
pasyeTrcs 00JIbLIOE YKCIIO BO3AYIUIHBIX My3bIpeii), B KOTOPYIO ITOMela-
I0T ()parMeHT KOJIOHUH, CHATOM npenapoBalbHOR urioii. Ilpu 60sb-
HIOM YBEJIWYEHUM BUIOHBI JJIMHHBIE TpsSIMble OECLIBETHbIE KOHUAME-
HOCLIBI C MYTOBKaMM KOHMIMOT€HHBIX KJIETOK, HAa KOHILIAX KOTOPBIX
pacrnoyjioXeHbl OMUMHOYHBIE WM CKJIEEHHBbIE B JIETKO pacrajaroliuecs
roJIOBKM OBAJIbHbIE OXHOKJIETOYHbIE KOHUIUU (CM. puc. 167).

Pox dy3apuym (Fusdrium). Buasl poia LIMPOKO pacipOCTPaHEHH! B
MPUPOIE, Pa3BUBasACh KaK CanpoTpodrl B INOYBE, HA PACTUTEIbHBIX
OCTaTKax WIM KaK NMapa3suThl pACTEHUH, BBI3bIBAIOLLIME YBSOAHUE, THUIU
KOpHeii, cTebneit, IIoNoB, MojieraHue CesTHUEB JPEBECHBIX U KyCcTap-
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HUKOBBIX TIOPOH, 60ne3HU ceMsiH. Dy3apuu 0coOEHHO XapaKTEPHBI LISl
JIYTOBBIX ¥ OKYJIbTYpEeHHBIX NOYB. OCOOEHHO OnacHbI (y3apro3bl KO-
JIOChEB KYJIBTYPHBIX 371aKoB (F. graminedrum, F. nivdle), Tak KaK BU-
Iobl ¢py3aprymMa BbIIENSIOT TOKCUHBI (HUBAJIEHOJN, I€OKCUHUBAICHOI,
3eapajIeHOH U HEKOTOPBIE APYrue), MPUBOASUINE K UHTOKCUKALIUY Ye-
JIOBEKA M XXMBOTHBIX MPU UCTOJNB30BAHUU B MUY 3apaXXEHHON Mpo-
IYKIIWH.

W3 3THX nmopaxeHHbIX CyOCTpaTOB IpUO BBLAEISAIOT B YUCTYIO KYJIb-
TYpY, UCIIOJIb3ys IIpeIBApUTEIbHOE HHKYOUpOBaHHUe B yaiikax Ilerpu
Ha BIAXHOI (PUIBTpOBAIILHOK OyMmare.

Bo BnaxHoi kamepe yepe3 | —2 OHS Ha MOBEPXHOCTU IOPAXEH-
HBIX OPTaHOB PacTeHHUs, CEMSH WIH IJIONOB Pa3BUBAETCS MYIIMCTHIN
WY NMAYTUHUCTBIM MULIEIUNA WK BBINYKJIbIe O€JI0BATO-CEphIE I PO-
30BaThIC OKPYIJIbIE IUIOTHBIE MOAYLIEYKH, 00pa30BaHHbIE CKOTLIEHUS-
MM KoHuaueHocueB. IIpy HHKyOUpoBaHUM (DparMEeHTOB MOPaXEHHBIX
TKaHe| He cliefyeT NepeyBIaXHATh GIIbTPOBAIBHYIO OyMary, Tak Kak
B 9TOM CJlyyae aKTMBHO Pa3BMUBAIOTCS OPOXCKM U OAaKTEpUM, YrHEeTa-
ouue pa3suTHe dy3apuyma. BoimensaT rpu6 B UMCTYIO KYJIBTYPY HEOO-
XOJIUMO B TIEPBBIE XE CYTKH, IOKA He MOSIBWIACh TIOCTOPOHHSS MHK-
podnopa. ITo3nHee BeIAEIEHHE YUCTOI KYNBTYphl CTAHOBUTCS MPAKTH-
YeCKM HEBO3MOXHBIM.

Puc. 168. CriopoHoiuenue Fusarium:

A — MUKPOKOHMIMM U KOHMAMEHOCUbl; b — cenTupoBaHHblE MaKPOKOHUIMUMU;
B — xnamunocnopsl
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Y pasHbix BUIOOB pona Fusdrium KOJNOHMM Ha MUTATEJBHON cpene
HUMEIOT HEONUHAKOBhIE NMpU3Haku. OJHU MOTYT 00pa3oOBHIBATH MBI~
HBbIi BO3AYLUHBI MMUENUH, OpPYrMe — pBIXJIbIA, BaTOOOpa3HbIi, y
TPETbUX — IUIOTHBIMU, IUIeHYaThil. OKpacka KOJIOHMI TaKXKe Bapbupy-
€T OT 0eJIoro 10 po30BOr0 WIH XEJNTOro. Mulleauil HEKOTOPBIX BUAOB
pola OKpAIIMBAET MUTATEJIbHYIO CPENY B PO30BhIN, KAPMUHHO-Kpac-
HBIA, XEJITO-KOPUYHEBAThIA WX CUHE-3€JIEHBbIN LIBET.

B npenapare npu 00/1bIIOM YBEIHYEHHH MUKPOCKOIA BUIHBI O0Jiee
WIX MeHee pa3BeTBJIEHHbIE KOHWIMEHOCHHl U THUIIWYHBIE JUIS BUIOB
pona 6ecuBeTHble KOHMIUH. OHU YIJIMHEHHBIE, 320CTPEHHBIE HA KOH-
Lax, JIONOYKOBUIHOMU (DOPMBI, CENTHPOBAHHBIE, COTHYTHIE WIH Cep-
MOBUIHbIE. DTO TaK Ha3bIBaEMblE MAKPOKOHUAUH (puc. 168, 5). Y MHOIHX
BHIOOB 00pasyloTCsl TakKXe MeJIKHE, OObIYHO OJHOKJIETOYHBIE OBaJIb-
Hble, HWIMHIPUYECKUE, KATJIEBUIHbIE MUKPOKOHUAUU (puc. 168, A),
a B KJIETKax MMIEIUS M JaXe B MAKPOKOHUIMUSIX — TOJCTOCTEHHEBIE
xJaMugocnopsl (puc. 168, B).

Pon anbrepnapusa (Alterndria). Bunpl pona 4pe3BbIYAHO LIMPOKO
pacrpocTpaHeHbl B NPUPOJE, PA3BUBAsCh KaK CAanpOTPOGMUTHI, HIU
OHU TMAapa3suTUPYIOT Ha Pa3jIMYHBIX PACTEHMSX, BbI3bIBASA YEPHYIO IIST-
HUCTOCTbD JIUCTBEB U TUIONOB, HAa3bIBaEMYIO albTepHApHU030M. CUMIITO-
MBI NTOpaXeHHus 3a00JIeBAHUEM MOTYT OBITh Pa3HBIMU — OT YIJIOBATO-
OKPYIJIBbIX OYpBIX IATEH Ha JIMCThSIX, MEJIKHX OJIMBKOBO-KOPUYHEBBIX,
MOYTHU YEPHBIX CJUBAIOLIUXCSA MSTEH Ha CTPyYKaxX KpecTolBeTHRIX. [1o-
paXeHHbIE CEeMeHa CMOPLIMBAIOTCS ¥ Ha UX TIOBEPXHOCTH NMOSBIISIOTCS
TeMHbIE IATHA. B YUCTYIO KYJIBTYpY HX MOXHO BBIIEJIUTD C NIOpaXeH-
HBbIX JTUCTbEB KapTodess, JUCThEB U IUIONOB TOMATa, CTPYYKOB M U3
CEMSIH KamyCThl U peluca.

Y ceMsH, CTPYYKOB, JIUCThEB, IOMEUIEHHBIX BO BJAXHYIO KaMepy,
yepe3 3—4 nHA MHKyOMpOBaHUS Ha MOBEPXHOCTH NATEH obpasyeTcs
YepHOBATO-3€JIeHOBAaThIi Oapxa-
TUCTHIA KOHUIUAJIBbHBIN HaJET.
Ero nepeHoCAT Ha TUTATENIBLHYIO
cpeny B yauiky Iletpu.

Ha nutarenbsHoit cpene cHa-
yania MOsIBJISIIOTCSI CBETJIBIE ITY-
LLIUCThIE KOJIOHUH, KOTOPBIE 110
Mepe MHKYOMpOBaHHSI CTaHO-
BSAATCS 3€JIEHOBATO-CEPBIMH,
OJIMBKOBO-4YEPHBIMH, GapXxaTu-
CTBIMH WJIHM BOPCUCTBIMH, 4ac-
TO C KOHLIEHTPUYECKOI 30HaJIb-
HocThlo. IIutaTenbHast cpena
BOKPYI' KOJIOHMHM 4YaCTO OKpa-
LLIKBAETCSI B TEMHBII LIBET.
Puc. 169. KouunueHocusl Alternaria IMoctaBuB yamky Iletpu c

C LIENOYKaMM KOHUIMIA KyJbTYpO#l anbTepHApUM Ha
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CTOJIUK MUKDPOCKOIA U OCBETUB €€ CBEPXY JIaMIIOi, NIpU MaJiOM YBe-
JIMYEHUH MOXHO YBUIETh MACCy IUIMHHBIX YEPHBIX JIETKO pacraaaio-
LMXCS LEMOYeK, 00pa30BaHHbBIX U3 HECKOJIBKUX KOHUIUA. 151 neTans-
HOTO pPaCCMOTPEHHUS CIIOP HEOOXOOUMO NPUTOTOBUTH MpenapaT. [1pe-
MapOBAIbHOI UTJIOi CIIOPBI CHUMAIOT C KOJIOHUM Y NTOMELIAIOT B KaIl-
JII0O BOIbl U HAKPHIBAIOT MOKPOBHEIM CTEKIOM. [Ipu MasoM yBenuye-
HHMH CpeI TEMHOOKPALIEHHOrO CENMNTHPOBAHHOIO MULIEMS BUTHBI KO-
POTKME LIEMOYKHU ¥ OTAENbHbIE KOHUIWH.

IIpu GonblliOM yBETMYEHUHU BUIHO, YTO KOHUIUEHOCIBI OTBETBJIS -
IOTCSI OT MULIEJIUS ¥ NIPEACTaBJSIOT COOOM MPOCThIE WIH CJIa00pa3BeT-
BJIEHHBIE BETOYKH U3 HECKOJIbKUX KJIETOK; OHH MaJIO OTIUYAIOTCS OT
BereTaTUBHOro Muueaus. Ha Hux o6pa3yioTcsi 06paTHOOYIaBOBUIHBIE
OJINBKOBO-KOPHUYHEBATHIE WX Oypble MHOTOKJIETOUHbIE KOHUIUM C 3 —
9 nmonepeYyHbIMU U HECKOJIbKUMHU MPOIOJbHEIMU MEpEropoakaMu (cen-
TamH). Takve KOHUIUM HAIOMUHAIOT KUPITMYHYIO KJIAIKY U TIOTOMY UX
HAa3bIBAIOT MYPAIbHBIMM (OT (PPaHILY3CKOrO CJIOBA «Mmur», O3Haya-
IOLIEro «CTeHa»). KoHuIuu o6bIYHO UMEIOT 00Jiee WIM MEHEE OTTSIHY-
THIIT HOCHUK (puc. 169).

KIACC LIENTOMULIETbI (COELOMYCETES)

K 3Toif rpynmne oTHOCATCS IPUObI, Y KOTOPBIX KOPOTKHE KOHUAME-
HOCI[BI PACTIONOXEHB! IVIOTHBIM MATKUCAIHBIM CJIOEM Ha TUIOTHOM MH-
LEJIMATTBHOM CIUIETEHUM, 00pa3ylolleM 1oxce (ayepgyaa), ViU pa3Bu-
BAIOTCS B CMIELUAIBHBIX TEMHOOKPAIIEHHBIX CTIOPOBMECTHIMIIAX — HUK-
Huoax, UMEIOIIUX LAPOBUAHYIO WIH TPYLIEBUIHYIO (POPMY C Y3KHM
BBIBOJHBIM OTBEPCTUEM HaBepxy. PaHee rpuObl ¢ TAKUMU THIIAMM CIIO-
POHOLIEHUS (JIOXEM M IMUKHHUAAMM) OTHOCWIM K Pa3sHBIM MOPSAKaM
HeiitepomunieroB — MenankonueBnsle (Melanconidles) u Cdeporn-
cunHeie (Sphaeropsidales). )

Pon xosnerorpuxym ( Colletdtrichum). Bunbl pona — naToreHsl, Bbl-
3BIBAIOLLUE MATHUCTOCTD JIMCThEB, CTEGIIEH U MJIONOB Pa3IMYHBIX pac-
TEHUI, B TOM YHUCJIE€ U KYJIbTUBUPYEMBIX (BUHOIpald, KPHIXKOBHHUK,
cMoponauHa, ¢acoib, ToMaT U 1p.). 3aboieBaHue, BBI3BAHHOE MMM,
Ha3BIBAIOT aHTPAaKHO30M. Ha NHCThsIX 00pa3yloTcs MeJKHeE XJIOPOTH-
yeckue nATHA. JIoXa cHayana CBETJIOOKpalleHHbIE, CO BpeMEHEM Oy-
perouine, CHabXeHHble TEMHOOKpAIlleHHBIMM WIETUHKAMH, pacroJio-
XEHHBIMH N0 nepudepuu JIoXa, CIMBAIOLIMECS U MHOIIA OXBaThiBa-
IoU{Me BCIO NOBEPXHOCTh JIMCTOBOM IUIACTUHKU. IlepBhie CUMIITOMBI
3a00ieBaHUS MOSIBJISTIOTCS B KOHILIE UIOHS — Hayayle UIoJs, JOCTUras
HauOOJIbIIer0 pa3BUTHSI BO BTOPOI TOJIOBUHE JieTa, KOrJa CHUJIBHO
MOpaXKeHHbIE JIUCTbS MOTYT CKPYYMBAaThCs, 3aChIXaTh U IpeXIeBpe-
MEHHO omnanats. Ha moBepXHOCTH JIoXXa 06pa3yloTCsl MEJIKME TOJIYIIPO3-
payHble B3IYyTHUs, pa3phIBAIOLINECS TI0 MEpe Pa3BUTHUS M OCBODOXIa-
fouiue OenoBaThie WIM PO30BaThie CKOIUIEHUSI KOHUIWI. MaTtepuan s
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Puc. 170. Colletotrichum. Pa3pe3 yepes JIoXe C MaTUCAIHBIM CIIOEM
KOHUIMEHOCLEB ¢ KOHUIUSAMU

MPaKTUYECKUX 3aHATUI ClieyeT COOUpaTh B MOMEHT MaKCUMAIbHOIO
Pa3BUTUS CUMIITOMOB 3a00JIeBaHMUS.

s IpUroTOBJIEHUS TpemnapaTa JIMCT C CUMITOMAaMHM aHTPaKHO3-
HOM MSITHUCTOCTH pa3pe3aloT Ha MOJIOCKM HWIMPUHON okono 0,5 cM,
CKJIaIbIBAIOT UX CTOIKOM U PEXYT Jie3BUeM 0e301acHOi OpUTBHI B OY-
3UHE WK neHorviacte. Cpe3bl NEPEHOCAT B KAILUIIO BOABI HA IIPeIMET-
HOM crtexiie. IIpu MajoM yBenuvyeHUHM OTOMpPAIOT HauboJiee yaayHbIe
TOHKHE CPEe3bl. YIAIAIOT HENPUTOAHBIE 1T MUKPOCKOITUPOBAHUS TOJ-
CThIE Cpe3bl U (hparMeHThI NeHoTUIAacTa (Oy3uHbI). BMecTo BOIBI Jyyilie
ucnonb3oBath pactBop KOH. Oto6panHbIe Cpe3bl 3aKPhIBAIOT IOKPOB-
HBIM CTEKJIOM U MHUKPOCKOMUPYIOT.

Ha cpe3ax MOXHO OOHapyXUTb CITOPOHOLLIEHHSI, HAXOSIUECS Ha
pa3HBIX cTagusx pa3Butus. ITom snuaepMHUCOM JIMCTa PacoOIOXKEHO
CIUIETEHHE MMIENHS, 00pa3yloliero IJIoCKOoe JIOXE C HaXOISLUUMCS
Ha HeM NMaJIMCaTHBIM CJIOEM KOPOTKMX KOHMIHEHOCLIEB U LIETUHOK IO
Kpalo CriopoHolleHus. BHayajge CrnopoHOLIeHUEe 3aKPbITO SMUIEPMU-
COM, a 3aTeM IOX JaBJeHUEM pa3BUBAIOLIUXCS KOHUAUEHOCLEB U 00-
Pa3yIoUIUMXCS KOHUIMI pa3phIBaeTCsl, 00HAaXast Maccy OeCIIBETHBIX O[l-
HOKJIETOYHBIX MPSIMBIX WIH CIA00COrHYTHIX (AUIAHTOMIHBIX) NMPOXOJI-
rosatbix criop (puc. 170).

Pox cenropus (Septdria). DTo KpynHBIA PO, BKIIOYAIOUINI OKOJIO
1500 puTonaroreHHLIX BUIOB, OPAXKAIOUIMX pa3IMYHbIE pacTeHUs1. OHU
BbI3bIBAIOT MOSIBJIEHUE OENbIX MATEH, OKPY>KEHHBIX TEMHOM KaiiMOi Ha
MOPaXXEHHBIX JIUCThSX. 3aboyieBaHHe, BBI3BIBAEMOE 3TUMU IpuUOaMH,
Ha3bIBAaIOT CENTOPHO30M. BHUObI pona cenTopus nopaxaloT 3J1aKOBbIE,
CEMEUYKOBbIE, KOCTOYKOBBIE KYJNBTYphbl, a TAKXEe MHOTME IUKOPACTY-
LUE PACTEHMS.

Ins u3yyeHusl xapakTepHbIX 0COOeHHOCTE MOpPGhOIOrUU MOXKHO
UCIOJIb30BaTh BUA S. aegopddii Lasch, napasuTUPYIOIIMIA Ha JTUCTbIX
CHBITU — LLIMPOKOPACNIPOCTPAHEHHOM COPHOM 30HTHYHOM PAacCTEHHUH.
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Puc. 171. Septoria aegopodii:
A — NMKHUZA, 3aMojiHeHHas CropaMu; b — KOHUAMM

IlopaxeHHbIe JTUCTbsI, COOpaHHBIE B ABIYCTE — CEHTAOpE, JUIMTEINb-
HOE BpeMsI XOpOIIIO COXPAaHSIOTCS B repbapuu.

ITopaxkeHHBI# JUCT NpeaBapUTeIbHO Pa3MauyMBalOT B Bode (eCiu
OH B3AT U3 repbapus) u, Kak B NMpeablIylIieM Cliyyae, TOTOBST Iore-
peYHbIe Cpe3bl, KOTOphie MOXHO paccMaTpuBaTth B Bone win B KOH.

Ha cpe3e BUIHBI Orpy>X€HHbIE B TKaHb JIUCTA U IIPUKPHITHIC STTH-
JEPMHUCOM IIAPOBUAHBIE WU JIMH30BUIHBIE MUKHUIBI, ONEThIE 000-
JIOYKOH M3 TEMHOOKPAIIEHHBIX KJIETOK C BEpXYLIEYHBIM OTBEPCTUEM
(ero BMIHO, €CJIM Cpe3 MpOLIeN TOYHO MO LHEeHTPY MUKHUABI). CTeHKH
BHYTPEHHEH TMOJIOCTM MUKHUIBI BBICTJIAHBI CJIOEM OYE€Hb KOPOTKHX
OeclBETHBIX KOHUIUEHOCLIEB, HA KOTOPBIX 00Pa3yloTCs JIMHHbIE HU-
TEBUIHBIE MPSAMBIE WJIX COTHYThIE CENTUPOBAHHBIE KOHUANH, HAa3bIBae-
Mbl€ TaKXe nukHocnopamu (puc. 171).

Pon doma (Phoma). P. bétae Frank napasuTupyeT Ha KOpPHSIX, JIMC-
ThsX, YEpellKaX, CTeONsIX U CeMEeHaX CaxapHOW M CTOJIOBOM CBEKJIBI.
duronaToreH BhI3BIBAET 3a00JIEBaHUE C Pa3HBIMU CUMIITOMaMHU, BKITIO-
yasi CepALEBUHHYIO THWIb, NMATHUCTOCTh JIUCThEB, TOYEYHOCTh CTED-
JIei U ceMeHHBIX KITy0oukoB. COBMECTHO ¢ ApYrMMHU rpubaMu P. betae
BBI3bIBAET 3a00JIeBaHUE, U3BECTHOE IMOJ HAa3BaHUEM «KOpHEed», WIH
«yepHask HOXKa», Y BCXOIOB CBEKJIHI.

s npakTUYeCKUX 3aHATUIM Haubosee ynoOHO coOOUpaTh MOpaXeH-
HbIE JIUCThbS U CTEOJIM CBEKJIbI, KOTOPhIE COXPAHAIOT B repbapu3upo-
BaHHOM WM 3aCITUPTOBAaHHOM BHIe. 3a001eBaHKE NPOSBJISAETCS B Iep-
BYIO ouepeb Ha HUXHUX CTapeloumx JUcThsax. Ha noBepxHocTH JuC-
TOBOI [JIACTUHKU 00PA3yIOTCS] KPYITHBIE OKPYIJIBIE XeJITOBAThIe NATHA
(HEKpPO3bl) C KOHLUEHTPUYECKOM 30HAIBHOCTBIO (puc. 172, A). Ha nar-
Hax pa3BUBAIOTCS MEJIKUE YepHble MUKHUIBI, TIOrpy>XeHHbIE B TKaHb
PACTEeHUS WU pa3BUBAIOLIMECS MOBEPXHOCTHO (puc. 172, b). Ocoben-
HO OOWIbHBI OHU Ha CTEOJISIX, TOKPHIBAsA UX NOBEPXHOCTh MHOTOYHC-
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Puc. 172. Phoma betae:

A — nopaxeHHBI JIMCT CBEKJIbI; B — pa3pe3 MUKHUABI B TKAHM JIMCTA CBEKJIBI
¢ KOHUIMAMHU

JIEHHBIMU MEJIKMMM YEPHBIMH TOYKAMM, YTO JAJI0 Ha3BaHue 3aboJe-
BaHUIO «TOYEYHOCTh CTeOJIeil».

ITpu M3rOTOBJIEHUM IpPEnapaToB HEOOXOAMMO, YTOOBI CPE3bI MPO-
LUTM Yyepe3 YepHble TOUKM — MUKHUAbI rpuba. Ha cpese BUOHBI oou-
HOYHBIE MTOYTH LLIAPOBUIHbIE TOrpy>XeHHbIe MUKHUIbL. O00I0YKa MUK-
HU/BI 00pa30BaHa HECKOJBKUMHU CJIOSIMM TEMHOOKPAIIEHHBIX KJIETOK.
B monocTy NUKHUIAB! BUIHBI MHOTOYMCJIEHHBIE GECIBETHbIE TUKHOC-
MOpPBI IPONOJroBaToii ¢opMbl, 0Opa3ylolMecs Ha OYEHb KOPOTKHX
KOHMIHEHOCUAX, BBHICTWIAIOLIMX BHYTPEHHUE CTEHKH NMUKHUIbI. Co-
3peBLUKE CTIOPHI 3aMOJHAIOT MOJOCTh U BHIIABIMBAIOTCS HAPYXYy Yepe3
oTBepCcTHE Ha BepuinHe (puc. 172, b). 'pub MOXHO BBLIEIUTD B YUC-
TYIO KYJBTYDY.

Pox ackoxura (Ascochyta). ITATHUCTOCTD JIUCTHEB, TUIOAOB rOPOXa U
npyrux 6000BbIX pacTeHMit BbI3bIBaeT A. pisi Libert. Ha mopaxeHHbIX
JIUCTBSIX 00pa3yloTCsd KPYITHBIE OKPYIJIbIE WIN OBAJbHbBIE CBETIO-KO-
PUYHEBBIE MATHA, OKPYXXEHHBIE TEMHO-KAlITAHOBOM Kaiimoii. Ha ye-
pellKax JUCThEB U CTeOJIsIX MATHA GoJjiee BHITSAHYThIE, KaK U Ha MOBEPX-
HocTh 00600B (puc. 173, A). llenTpanbHas YyacTbh NATHA Bceraa 6osee
CBeTJIasg U 3[eCh PACMONIOXEHB MHOTOYUCIEHHbIE TUKHUIbI.

IMpenapaT MOXHO MPUrOTOBUTH KaK U3 repGapHOro (Cyxoro), Tak u
U3 cnupToBoro MaTepuana. Cpesbl JOKHBI IPOUTH Yepe3 UEHTP MUK-
Hun. IIpenapat MoHTHPYIOT B Bone WiH B 5— 10%-m KOH. ITpu manom
YBEJUYEHUU BHUIHBI IIAPOBUIHBIE WIM NMPUILUIIOCHYTO-1LAPOBUIHbIE
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Puc. 173. Ascochyta pisi:

A — nsATHa mopaXKeHUs Ha JIMCTBAX M CTBOpKax 6060B; b — pa3pe3 NMMKHUIbI;
B — xonuguu

CBETJIO- WIX TEMHO-KOPUYHEBBIE MUKHUIABI, MTOYTH NOTPYKEHHBIE B
TKaHb PaCTEHHS CO CJIETKa BHICTYMAIOLIEN BEPXYLIKOMA, Tie HAXOMUTCH
BbIxogHOE oTBepcTUe (puc. 173, F). O6050YKa MTUKHUAB 0Opa3oBaHa
U3 HECKOJIBKHMX CJIOEB MHOTOYTOJIbHBIX KJIETOK, TEMHEE OKpallleHHBIX
Ha BepIUUHE MUKHUABL. BHYTpeHHS 4acTh 000JI0YKY MUKHUIH BEICT-
JIaHa TECHBIM CJIOEM KOPOTKMX KOHMAHeHocleB. ITMKHOCIOpE BUIOB
3TOro poia ABYXKJIETOYHBIE, MPOAOJTOBAaThie, KOPOTKOMIMHAPUYE-
CKHe, 3aKpyIJleHHble Ha KOHIAX, TPSIMbIE WIM CJIerka U30THYThHIE, CO
ciaboii MepeTssKKOM B MeCTe nonepeyHoil neperoponaku (puc. 173, B).
Macca 3penbix KOHUIUN BHIXOOUT HapyXy Yepe3 BepXylleyHoe OTBep-
ctie. Ha 3aHATUAX MOXHO MCTIOIb30BaTh TAKXKE APYroit BUI — A. bétae
Prill. et Delacr., mopaxarouuii Yepeky JUCThEB U KIIYOOUKH CBEKIIHI.



NTMXEHU3UPOBAHHbLIE PUBbI (LICHENES)

JIuxeHU3UpOBaHHbIE IPUOKI, WIHN JTUIIAHHUKH, IPEACTABISAIOT CBOE-
00pa3Hyio rpynny CUMOUOTPOPHBIX OPraHU3MOB, OOPa30BaHHBIX aB-
TOTPOPHHIM (POTOOHOHTOM (BOIOPOCIIBIO) U reTepOTPOGHBIM MHUKO-
6uoHTOM (rpubomM). O6a KOMNOHEHTA COCTABJISAIOT €IUHBINH CUMOUO-
TpOoGHbII OPraHu3M, OTIUYAIOLUICA MOPGOJIOrHYECKH, aHATOMUYE -
CKU ¥ (PU3UO0JIOT0-OUOXUMUYECKH OT CBOOOJHOXHMBYLIUX TPUOOB U BO-
nopocnei. Y noaapnsiouiero 001pUIMHCTBA JIMIIAKHUKOB MUKOOUOHT
OTHOCHUTCSI K aCKOMHUILIETaM (IUCKOMUIETAM U MEPUTELIUATBHBIM IPU-
6aM). Y HeOOJIBILIOro YUCIa BUIOB MUKOOUOHT NMPUHAIEXUT K 6a3u-
nuoMuueTam u3 pona Theléphora (cemeiictBo Thelephoraceae). Muko-
OMOHTHI NULIAKHMKOB BUAocneuudUYHB. Bomopociab oxHOro Buaa
MOXeT ObITb POTOOUOHTOM Pa3HBIX BUIOB JUIIAKRHUKOB. POTOOMOHTHI
JIMIIATHUKOB OTHOCSATCSI, B OCHOBHOM, K 3€JIEHHIM BOIODOCJSAM, B
MEHBIIEH CTEMeHH — K IIHAHOOAKTEPUSIM U OYEHb PElKO K XEITo3e-
JIeHBIM BoiopocaM. M3 3eneHbix Bomopocei yaile BCTpeyaroTcs KOK-
KouaHblie popmel (HanpuMep, Trebouxia), MOryT OBITH TaKXKe INpel-
CTaBUTENU POJOB C MHOTOKJIETOYHHIMU Tauiomamu (Trentepdhlia,
Claddphora v HexoTopbie Apyrue). TpeOyKcUsa XxapakTepu3yeTcsl LieHT-
paJIbHBIM 3BE314aThIM, CJIErKa JIONACTHBIM XJIoporuiacToM. TpeHremno-
JIAS B IMILIAMHUKE HE UMEET OPaHXKEBO-KPACHOM OKPACKH M CONEPKUT
3eJIeHble XJIOPOIUIACThI, HO C MHOTOYUCJIEHHBIMH MEJKMMM Kallejb-
KaMu rematoxpoMa. Ee HUTH 0ObIYHO pacnanaroTcsl Ha OTae/IbHbIE KIIeT-
KM WIH NPEACTaBIeHbl KOPOTKMMHU LIETTOYKaMM KiIeToK. M3 imaHo6ak-
TepHuil (CHHE3eNIeHbIX BOOOPOCei) Haubosee YacTo B COCTaB JIMIIAM-
HUKOB BXoAUT Ndstoc. B TajuioMe nuiiaifHMKA €ro HUTH OOBIYHO KOpPO-
4ye, YyeM y CBOOOJHOXHMBYLUUX BUIOOB, JUOO OHM pacramaloTcsl Ha OT-
IeJIbHbIE KJIETKM WIM 00pa3yloT HeOOJbIINE CKOTUIEHUS.

HekoTophie nuiaiiHUKY UMEIOT HapoIHbIe, OBITOBbIE HAUMEHOBA-
HUS, HATIpUMED, «OJIEHUH MOX», «UCITAHICKHUI MOX», «IyOOBBIIt MOX».
OnHaKo OT MXOB OHM OTJIMYAIOTCS HE TOJIBKO BHELIHE, HO U aHATOMU-
YECKUM CTPOCHUEM TauioMa. JIMIIaiHUKU — CUMOMOTpOdHBIE Opra-
HU3MBI, B OTJUYUE OT MXOB OHM HE MMEIOT XapaKTepHOM 3eJIeHOi
OKDACKH, a UX BeretaTMBHOE Tejo He nud¢epeHIIMpOBaHO Ha opra-
Hbl — JIUCTbS, CTeOENb, KOpeHb. TaIOM JUIIAHHUKOB (CIOEBULLE)
JOCTaTOYHO pa3HOOOpa3eH IO BHELLIHEMY BUIY. BriIensioT Tpu OCHOB-
HbIX MOP(ONOrHYECKUX THIA TAUIOMA: HAKUITHbII (KOPKOBBIi1), JIUC-
TOBATBI1 M KYCTUCTBINM, HO CYLLIECTBYIOT U NEepEXOIHbIE (DOPMBI.
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CnoeBHllle HAKUITHBIX JUIIAHHUKOB MpPEeNCTaBIeHO TOHKOM Iian-
KOM, 3epHUCTOM MJIM MOPOLIKOBUAHON KOPOUKOM, HACTOJBKO TUIOTHO
Bpacralouleii B cydoctpar (rmouysa, Kopa IepeBa, KaMeHb), YTO OTHe-
JIUTD €ro HEBO3MOXHO. OOpa3Lbl TAKMX JIMIIAHUKOB MOXHO coOpaTh
BMECTE C YacCThl0 CyOCTpaTa (HanpuMep, Cpe3aTh HOXOM YYaCTOK KODHI,
OTOUTDb 3yOWJIOM KYCOK KaMHSI).

JIucToBaTbhIe JUIIAMHUKNA 00pa3yloT TAJUIOM B BUJE MEJIKUX Yelly-
€K, HO Yallle OH MpPEeACTaBlIeH PO3ETKOBUAHBIMM, YACTO CHIIBHO U3pe-
3aHHBIMM [UIAaCTHHKAMM pa3Hoi BenuuuHbl. K cybcTpaty Takue au-
IIAWHUKY IPUKPETUISIOTCS BCeil HUXHEH MOBEPXHOCTHIO TAJUIOMA WU
cneuManbHBIMU TIPUKPENUTEIbHBIMU CTPYKTYpaMHM, K KOTOpPbIM OT-
HOCSIT PU30UIbI, pU3UHBI ¥ ToM®. Puzonnamu Ha3biBaloTCs TUQBI MU-
KOOMOHTA, OTXOMSILIME OT HUXHEH KOpbl, pUBMHAMHM — ITy4KH TUQ,
OTXOHSILUME OT CepALIEBUHBI U 0OecreynBaolMe NMpUKpeIUIeHUue Tal-
JIOMa B HECKOJIBKMX TOYKaX, a roM¢poM — My4yoK rug, TakKe OTXOmdsI-
LLUX OT CEPALIEBUHbBI, HO OGECIeYMBAIOIMX IPUKPEIUIEHUE TALUIOMA B
onHo# Toyke. Takue NMIIAMHUKHU, XOTS M HE BCErma, MOXHO JIETKO U
6e3 NMoBpeXAeHUST OTAENUTh OT CyOCTpara.

Y KyCTUCTBIX JIMIIAHHUKOB TaJUIOM 00pa3yeTcs MO0 B BUAEC TOH-
KHMX pa3BETBJIEHHBIX CBUCAIOLIMX HUTEH, 1MO0 B BUIe 60jee TOJCTBIX
OKPYIJIbIX BETBSILUMXCS U IIPSIMOCTOSIYMX KYCTUKOB. Y HEKOTOPBIX BH-
JOB KYCTUKHM TAJUIOMA IIPENCTaBIeHbl Pa3BETRIEHHBIMU MSATKUMH ILIOC-
KMUMH, 4acTO XeJ100006pa3HO CBEpHYTHIMU JieHTaMH. ClloeBHlIe KyC-
TUCTBIX JIMUIAHUKOB NMPUKPEIUISETCS K CyOCTpary TOJbKO B ONHOM
TOYKE — OCHOBAaHMEM KYCTHKa C IIOMOILbI0 roMda.

ITo aHaTOMMYECKOMY CTPOEHHIO TAJUIOM JIMUIAHHUKOB pa3iensieTcs
Ha JBa TUIMAa. TOMEOMEPHBII — C pPaBHOMEPHBIM pacHpeneeHueM
MUKOOMOHTa M (POTOOMOHTa (LIMAaHOOAKTEpUM) B TOJILUE TaJUIOMA M
reTepOMEpHbIH, B KOTOPOM BBLIESIIOTCS OTAEJIbHbIE CJIOM, XOPOLIO
pas3IMYMMBbIe Ha MOMepeYHbIX Cpe3ax: BEpXHss Kopa, MpeAcTaB/ieHHas
rudamMmu MUKOOMOHTA, NOA Hel cyioit GOTOOMOHTA — ajbrajibHasi 30Ha
WY TOHMIMANbHBIN CJIoN (IPeUMYLUECTBEHHO 3eJIEHbl€ BOJOPOCIH),
3aTeM CJIO MMKOOMOHTA — CepIALIeBMHA UM MENyNa, a oI HUM TakK-
Xe TnpencrapieHHass rudaMyd MUKOOMOHTA HMXHSS Kopa (y HEKOTO-
PBIX BUIOB OTCYTCTBYIOLUAS).

ITpu U3rOTOBJIEHMH CPE30B Yepe3 TAJUIOM JIMILIANHUKOB UX HEO0XO0-
IMMO TpeIBapUTEIbHO Pa3MOYMTb B BOAE (€CIM HMCIIONb3YIOT CYXOit
repbapHbiit MaTepuan). @parMeHT TaIoMa 3aKIafbIBaIOT B CEPALIEBM-
Hy Oy3WHBI WJIM MEJKO3EPHUCTbIN TEHOIUIACT U PEXYT MOJIOBUHKOM
6e3omacHoit 6puTBbl. Ha mpakTryecKux 3aHSATUSX MOXHO HCIOJIb30-
BaThb IOCTOSIHHBIE MpeNnapaThl, 3aKJIIOYEHHBIE B IIHLEPUH-XEJATUHY,
KaHaaCKHil 06anb3aM WM Cpely Ha OCHOBE MOJMUBUHWIOBOIO CIMPTA,
KOTOpbIE COXPAHSIIOTCSI B TEUEHHUE HECKOJIbKHUX JIET.

T'omeomepHblif TAIOM. AHATOMUYECKOE CTPOEHKE TA/UIOMa FOMEO-
MEPHOro THIIa MOXHO MPOIEMOHCTPUPOBATh Ha MpUMeEpe JIMLIANHU-
KOB poza koJuteMa ( Colléma sp.). Bunbl KouieMbl pa3BUBalOTCS Ha pas-
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HBIX CyOCTpaTax — Ha KOpe JepeBbeB, Ha MOYBE, KAMHSX, U3BECTHS~
KOBBIX CKaJlax, 0COOEHHO B I0XXHBIX peruoHax. OHM 06pa3yioT HeOOJIb-
LIMEe KOPUYHEBATO-YEPHBIE TAJUIOMBI B BUIE PO3ETOK, MOAYLIEYEK MIIU
YelyeK ¢ MPUIMOAHUMAIOIMMUCS U3BWIMCTBIMU JionacTsMu. [1pu Bbi-
CbIXaHUM OHU MPEBPAUIAIOTCS B TOHKHWE KOPOYKM, CTAHOBSATCS Xpym-
KMMHU U IOMKHMMH, HO NMPU CMAYMBAHUM BOIOH pa30yXaloT U OCIU3HSI-
I0TCS1, 3HAYUTEJIbHO YBEJIMYMBASACH B pa3Mepax.

[Tpu 60sbUIOM yBENMYEHMM MHUKPOCKOIA Ha MOMEPEYHOM Cpese
BUIHBl TOHKUE MOTPYXEHHbIE B CIM3UCTHIM MAaTPUKC Pa3BETBJIEHHbIE
OecrnopsanoyHo pacrnpenejaeHHble TH(Bl MUKOOMOHTA, CpENN KOTOPBIX
pPaBHOMEPHO IO BCEii TOJIMHE TA/UIOMA HabJI0NAI0TC KOPOTKHUE M30T-
HYTbIE LEMOYKH CHHE3eNIeHOI Bomopocau Nostoc, OKpY>XEHHBIE BbLIE-
JIIeMOii elo0 Ciu3blo. HapyxkHasi, BEpXHssi CTOpOHA CJIM3M MaTpHKCa
OKpallieHa TeMHee, yeM HUXHss1. Ha nmonepeyHoM cpese HEBO3MOXHO
BBIIENIUTD OTAeNbHbIe TU(PDEpEHIIMPOBAHHBIEC CJIOU TaJJIOMA.

Konnemy MOXHO 3aME€HUTb JMIIAHHUKOM M3 pOINa JAENTOrHyM
(Leptogium sp.). B otnmuue ot tannoma Colléma 'y Leptogium 3aMeTHO
HEKOTOpOE YCJIOXHEHHE aHATOMMYECKOro crpoeHus. Ha BepxHeil u
HYDXKHEH CTOPOHE CJIOEBHUILA yXKE€ pa3BUBaeTCsI KOPOBBIN cjioi, oOpa-
30BaHHBI ONHHUM PSIIOM OKPYIJIBIX, IJIOTHO COENMHEHHBIX OPYT C
IPYTOM KJIETOK T MHUKOOHOHTA. OT HUXHEN KOPbI OTXOAAT MHOrO-
YKHCJIEHHbIE OTHOPSOHbIE TM(PBI — PU3OMIABI, MPUKPEIUIAIOIIUE JIM-
IIAHKUK K cyOcTpary.

MoxHO B3Tb, HanipuMep, BuI L. saturninum (Discs.) Nyl., koTo-
PBIii BCTPEYAETCSl B CIPBIX U TEHUCTBIX OBPAXUCTBIX CMELLIAHHBIX JIECax
Ha KOpe IepeBbeB U KyCTapHUKOB. OH 00pa3yeT CBUHILIOBO-CEphIE JIU-
CTOBaTbI€ CJIOEBMIIA C TYCTO PACIONOXEHHBIMU HAa HUXHENH CTOpOHE

Puc. 174. Collema. Pa3pe3 roMeoMepHOro Tajl/ioMa:
I — rudbl rpuba (MUKOOMOHTA); 2 — HUTHU CUHe3eeHOo# Bonopocau (HoTobuoHTa)
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OenoBaThIMM pU3MHAMHU. Bo BJIaXXHyI0 MOTroAy U IMOCJe OOXAEH -
lWaifHUK CWIbHO HabyxaeT, YBEJIMYMBAETCS B OOBEME, CTAHOBSICh CTY-
JEHUCTBIM. B cyxyio moroay OH HpeBpaullaeTcsi B TBEPAYIO XPYIIKYIO
KOpPOYKY CEpOBaTOro LIBETA.

Ha nonepeyHoM cpe3e BUTHO, YTO OCHOBHAsI YaCTb TOMEOMEPHOTO
TajyioMa o6pa3oBaHa phiXJIO NMeperieTeHHbIMU riudaMu rpubda, norpy-
>KEHHBbIMH B TUIOTHYIO CJIU3b, K O€CNIOPSAAOYHO PACIIOIOXEHHBIMU Cpeny
HMX HermoyKaMu Ndstoc, COCTOSIIIIMMM M3 BEr€TaTUBHBIX KJIETOK U re-
Tepouuct (puc. 174).

I'eTepomepHbIif TAJLUIOM. AHATOMUYECKOE CTPOCHUE JIMLIANHHUKA Te-
TEpOMEPHOro THUIIA MPEKPaCHO BUIHO Ha IOIMEPEYHbIX Cpe3ax JIMCTO-
BaTbIX JIMLIAHUKOB, OTHOCSILLMXCS K poraM KcanTopus (Xanthoria sp.)
wiu ucumsa (Physcia sp.). Ha 10CTaTOUHO TOHKHUX Cpe3ax Jaxe Ipu
MaJIOM YBEJIMYEHHMH MUKPOCKOMNA pa3jIM4yaloTcsl OTHE/IbHbIE HEOMHO-
POIHOTrO CTPOEHHUS ITO-pa3HOMY OKpallleHHbIe CJIOU. B BepxHeit yactu
TaJUIOMa BUIHA Y3Kas OKpallleHHasi IT0JI0Ca — BEpPXHUU KOPOBLIH CNOIA,
MO KOTOPBLIM pacrojiaraeTcs IUMpOKUN OecLBETHBIN Cnoil, 0O6pa3o-
BaHHBII rM¢aMu MUKOOUOHTA. Ero nmoumctuiaer sipko-3eneHasi par-
MEHTapHasi MOJIOCKA, COCTOSIIAs U3 CKOIUIEHUH BOJOpOC/IEH, a IMox
Heil pacnoyioXeHa IIMPOKas 30Ha MepervieTeHHbIX OeClBETHLIX T
rpuba (cepaueBuHa), nepexonsiiiasi B TOHKUH TEMHBIN CION HUXHEHN
Kopbl. [Ipu 60NbLIOM YBETUUYEHHH MHUKPOCKOMNA BUIHO, YTO BEPXHSIS
Kopa 00pa3oBaHa HECKOJbKUMHU CHOSIMU MEJKHUX OKPYIJIbIX KJIETOK
(TUIEKTEHXMMOI), U3 KOTOPBIX CaMblif BEpXHMIt CJ10i oKpalleH. Janee
pacrosiaraeTcsl pbIXJblii CIOH OeCLBETHBIX M} M HENMOCPEACTBEHHO
M0J, KOPOit HAXOAMTCS MPEPBIBUCTBIN CJIOM M3 TPYNIT OMHOKIETOYHBIX
LIAPOBUAHBIX 3€JIEHBIX BOZOPOCEH
(¢poTOOHOHT). BTO anbrajbHast 30Ha.

- 056 0008000 2502 OS2 Jb 2SR S, 0SS 1
HuzKe HaxonuTcA elle 69nee pBIX PRI T
JIbli1 CEpALIEBUHHBIN CJIOU T MU- °° 283 O2%50C0o
o

KOOMOHTa C OOJBIIMMU MYCThIMU
MPOMEXYTKaMH, 3arOJHEHHBIMHU
BO31yxoM. CHU3y TaJUIOM IOJACTU-
JlaeTcst HIkHe# kopoit. OT Hee oT-
XOOSIT OnHOpsiAHbIe TUdbl rpuba
(pPU30HMABI UM PU3UHDI) VIS TIPU-
KpeIieHUsl TaJuloMa K cyocTpary
(puc. 175).

Y KyCTHMCTBIX JIMIIAAHUKOB 1IK-
JIMHAPUUYECKUE BETOYKHU TalIOMa
aHAaTOMMYECKM OPraHU30BaAHBI IO
retepomepHomy Tiry. Ha nonepey-
HOM cpese TauioMa ycHed (Usnea ] — nepxsis # 1 Kopa: 2 — Bojo-
SP.) XOpOUIO BMIHO HECKOJBKO pociu (porobuoHT); 3 — cep’ﬂueBMHa u3
KOHUEHTPHYECKM PACTIONIOKEHHBIX  pyinoro nepervierenus rud rpuba; 4 —
CJIOEB: IJIOTHAsl BEPXHsA KOpa Ha PU3UHBI

i

3 1\;,:‘ T
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Puc. 175. Pa3pe3 retepoMepHOro
TaJyIoMa:
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nepudepuu, ClOi BOAOPOCIEH, pbixjias CepAlleBMHA, a TAKXE IUIOT-
HbIH LIEHTPaJIbHBbIN TSXX M3 JUIMHHBIX KJIETOK IMapajUiejbHO Pacroio-
XeHHBIX TU(¢. OH BBINOJHAET MEXaHHYECKYI0 (PYHKLMIO, MpUIABas
MPOYHOCTb TOHKOMY, HHOTIAa OYEHb JUIMHHOMY TaJUIOMY, U [pefoxpa-
HSIET €ro OT pa3pbiBa.

Y nu1uaiiHMKOB CYLIECTBYIOT pa3HbIe CIIOCOObI pasMHOXeHuUsl. Hau-
6oJiee 3¢ PeKTUBHO BEreTaTUBHOE Pa3sMHOXEHUE, KOTOPOE OCYILECTB-
JISIETCSl KYCOYKaMH TaJUIOMOB ((pparMeHTanueil) 1 ¢ IOMOUIBIO CIie-
LMAJBbHBIX CTPYKTYp — copenueB u usuaueB. Copeanu NpeacTaBieHb
KJIETKaMH BOOpOCIeit, oreTeHHbIX ru¢damu rpuda. OHM B OTPOMHOM
KOJIMYECTBE Pa3BUBAIOTCS NoJ BepxHeil Kopoit. ITon naBieHneM mMacchbl
COpenMeB B MECTaX UX CKOIUIEHMSI KOpa pa3pbiBacTCs M COPEIUM BbIXO-
ST Ha MTOBEPXHOCTh TaJlJIoMa, 00pa3ysi KpyNnHble CKOIUIEHUsI — COpa-
1. YYacTKM CJIOEBHUILA C COpaNiIMM OeJIoBaTOM, CepoBaToOi, 3eJIEHO-
BaTOM WJIM XeJITOBATOM OKpacKu OOMILHO MOPOLLATCS B CYXYIO ITOTOAY.
Copany y JTUCTOBATHIX JMUIAHHUKOB MOTFYT (POPMHUPOBAThLCS IO BCEi
BEPXHEI MOBEPXHOCTH MJIM IO KpasiM JIONacTei. Y HEKOTOPBIX JIMIIIAi-
HMKOB COpeIrNH MOTYT 00pa3oBbIBaTh 00Jiee I MEHEE PAaBHOMEPHbBIN
MYYHHUCTBIA MJIMA 3€PHUCTBHIA HaJeT Ha 3HAYMUTEJbHOM 4acTHU IMOBEPX-
HOCTH CJIOEBMIIIA.

st NpUroTOBJIEHUS NpenapaTa KOHLIOM IIPenapoBaibHON UIJIBI U
CKaJibIleNisd aKKypaTHO CHMMAIOT HaJIeT COpelMeB B Karlllo BOABI Ha
MPEIMETHOM CTeKJIe, HaKpbIBAlOT IMOKPOBHBIM CTEKJIOM M ClieTKa Ha-
JABIMBAIOT €ro Urjaoi. 30bITOK XUIKOCTH yaansioT GUiIbTpOBaIbHOM
oymaroit. IIpu ManoMm yBeJIHYEeHUH MUKPOCKOIA HAXOOAT CKOIUICHHUS
OKPYTJIBIX CepO-3eJIEHbIX KIYOOYKOB, KOTOPBIE 3aTEM pacCMaTpPUBAIOT
npu 6oJiblIOM yBenuyeHUU. Kaxablil K1yoouyek COCTOMT U3 OMHOM WK
HECKOJIbKUX KJIETOK 3€JIEHOM BOJOPOC/IH, IUIOTHO OKYTaHHBIX ¢ aMH
rpuba (puc. 176). Copenuu pacrpoCTpaHSAIOTCS BETPOM UM KaruiaMH
noxns. [lonmaB Ha COOTBETCTBYIOUIMIA CyOCTpaT, Ipy OJaronpUsTHOR
BJIAXHOCTU U TeMIIEpaType OHU Pa3BUBAIOTCS B HOBBIA TalIOM JIK-
LIAHMKA.

W3unuu ob6pasyioTcss Ha BepXHeil MOBEpXHOCTU CJIOEBUILA JIMILA-
HHMKA U MMEIOT BUI HeOONbIIMX MAJIOYKOBUIHBIX Pa3BETBJIEHHBIX KO-
PaJUIOBUIHBIX WIM OyropyaTbiX BBIPOCTOB, BKJIIOYAIOLUMX U TH(bI TPU-
0a, 1 KJIETKH BOTOPOCIH, MOKPLITHIX Kopoi. M3unum nerko otnensi-
I0TCSL OT CJIOEBHILA JIMIIAMHMKA LIEIMKOM M, TaK Xe KaK COpeIuM, B
JanbHeHIleM pa3BUBAIOTCS B HOBBIM MuINalHUK. Kaxabiit u3 cumMou-
OHTOB JIMLIAHHUKA MOXET Pa3MHOXATbCSI CAMOCTOSITENIbHO. 3eJIeHble
KOKKOUIHBIE BOOOPOCIN 00pa3yi0T aBTOCIIOPHI WJIM JENSTCS MPOCTbIM
neyneHueM. MUKOOMOHT cocoOeH K OObIYHOMY BET€TaTUBHOMY POCTY,
YTO NPUBOIHUT K YBEJIMYEHHUIO pa3MEPOB TAJJIOMA, a TAKXE pa3sMHOXa-
€TCs1 TIOJIOBBIM IyTEM C 00pa3oBaHMEM IUIOJOBLIX TeJ — alOTELMEB,
NEepUTELMEB WIM INCEBIOTELIMEB, B CyMKax KOTOPbIX 00pa3yloTcsl ac-
KOCMOpBI, aKTUBHO M3 HUX BblOpachiBaeMble. OIHAKO B 3TOM Ciy4ae
s GopMUpPOBaHUS JIMLIAiHUKA HEOOXOIMMO, YTOObI TaKue CIOpPbI
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Puc. 176. CtpoeHue copaeit:
A — copanb; b — oTaenbHble COpeAUH

WM 00pa30BaBLIMECS U3 HUX TM(PbI BCTPETHIM COOTBETCTBYIOLIME BO-
JOPOCIIH.

Anorenun. Ha noBepXHOCTH OUCKOMHULETHOIO JMIIAHHUKA 4acTO
00pa3yloTcs IUIONOBbIE Tejla MUKOOMOHTa — anoTeluH, OObIYHO JHUC-
KOBUIHOM WX OMIOALIEBUIHON (POPMBI UM B BUAE BBIMYKIBIX MOMY-
mieyek okoo 1 MM B nuameTrpe. OHM MOTYT ObITH MTOBEPXHOCTHBIMHU
WK CJIErKa MOTrpYXKeHHBbIMH B CJIOEBULIE, Y HEKOTOPBIX JUIIAHHUKOB
PacIoyIoXeHbI MO KpasiM WK Ha KOHLAX JIONACcTei ¥ BETBEH TaJUIoMa.
Okpacka anoTeLeB Y pa3HbIX BUIOB JMUIAHUKOB MOXET ObITb HEO-
IUHAKOBOM.

BbiaensiioT 1Ba pa3HbIX THUIA aNOTELMEB — JIEKAHOPOBbIE U JIELU-
JIeeBble, pa3jIMyalolIMecss KaK MO0 BHEUIHEMY BUAY, TaK M IO aHATO-
MHUYECKOMY CTPOEHHUIO.

JIekaHopoBble anoTelMH XapaKTepHbI Wist pona Lecandra. Ha cpe3e,
MpOXONsIIEM NEPINEHIAUKYISIPHO K MOBEPXHOCTU amOTEelUsl, BUIECH
BLICTYMalOWMi nmepudepruyecKuii BanuK (CI0EBUILHBINA Kpait), obpa-
30BaHHbIN rMpaMy MUKOOMOHTA, B KOTOPBII 3aXOHAT KJIETKU CUMOU-
OTHYECKON BONOPOCIU. DTOT Kpail MO OKpacke COBMANaeT C LIBETOM
TaJyIoMa.

BepxH1010 YacTh anoTeLMs 3aHUMAET TMMEHMANbHbIN CJIOM (TELMiA),
00pa3oBaHHbI Oy1aBOBUAHBIMU CYMKaMH C 8 OBaJIbHBIMU OKpalIeH-
HbIMU MM OECLBETHBIMU CIIOPAaMM M TOHKMMHU Mapaduszamu, KOTO-
pble BIIOCJIEACTBUM PaCTBOPAIOTCS M ucue3aloT (puc. 177). Ha nosepx-
HOCTH TELIMSI pacojiaraeTcs SAMUTELM, UMEIOLLMI BUI TOHKOIO CI04,
¢(hOpMHUPOBAHHOTO OKPALIEHHBIMU OYJIaBOBUIHO paCLUMPEeHHBIMU Bep-
XyLIKaMH napa¢u3s, 1 3alMiiaonmii ruMeduii. Ilog ruMeHneM Haxo-
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Puc. 177. Pa3pe3 1eKaHOPOBOTO aroTeLHs:

1 — teunit; 2 — runoreunit; 3 — IMUTEUUIA; 4 — CIIOEBULIHBIA (TAJUIOMHBIN) Kpai
¢ BoaopocnsaMu; 5 — cioit ¢poToObuoHTa

JUTCS CyOrMMEeHHUaNIbHBIN CION (MMIOTELMiT), U3 TUIOTHO MNeperuieTa-
IOLMXCS TU(, OT KOTOPBIX OTPACTAIOT CYMKHU U mapacdussl. [1o kpasm
anoTelMii oxpayeH aMpUTELMEM, COIEPXALMM BOIOPOCH U CITyCKa-
IOLUMMCSL BHU3 K CJIOEBHUILY, a BBEpPXY 00pa3yIoLIUM BaJMK, BHICTyNa-
IOLUMIA HaJ TUCKOM anoTelus.

JlenuneeBbie anoTenuH CBONCTBEHHBI MHOTOUMC/IEHHBIM BUIAM LIU-
POKO pacnpoCTPaHEHHOTO pola KOPKOBBIX JMIUAWHUKOB JIELUOES
(Lecidea). Tayuom 3TOro JyiIaiHUKa NpeacTaBlIeH OGHOPOIHOM rian-
KO, 3epHUCTOM Wi OyropyaTtoil KOpOUKOM UK pexe UMEET BUI CPOC-
IIMXCA yellyeK. BcTpeyaeTcst Ha KaMHSIX.

Y KOpPKOBBIX JMUIAHUKOB OTCYTCTBYET HIDKHSS KOpa, a TaJUIOM
IJIOTHO CpacTaeTcs ¢ CyOCTpaToM, MPUKPEIUISASICh K HeMy rupamu
CEpALIEBUHHOTIO CJIOSl. ATIOTELIMU OKPYIJION MJIM HENpaBWIbHOMN YIJIOBa-
TOI ¢GOpMBI OT B3aUMHOTO CHABJIMBAHMS, MOTPYXEHbI B TAUIOM WM
PacmoIoXeHbl Ha €ro MOBEPXHOCTH B BMIE BBINYKJIbIX 0Opa3oBaHMIA.
WHorna oHY CWJIBHO MEPETSHYThI CHU3Y WIM CYXXEHbl B KOPOTKYIO HOXKY.

VY neuuneeBbIX aNOTELMEB TAKKE €CTh SMUTELU, TELIMHA U TUIIOTe-
umii. KpoMe TOro, y HUX XOpOIIO pa3BUT CJIOH U3 TEMHOOKPALIEHHBIX
ru¢ rpuba, MOACTHIAIOLIMI TUIIOTELIMI CHU3Y M OXBaTbIBAIOLIM Te-
Mt ¢ 60koB. OH ¢popMupyeT 060JI0UKY anoTeLIMs, Ha3bIBAEMYIO IKC-
uMnyysoM. BepxHue KOHUbI T 3KCLMITYJIa BLICTYNAIOT HapyXy U 00-
pa3yloT COOCTBEHHBI Kpai anoTeuus, CXOOHBIA IO OKpacke C €ro
nuckoM. Kpait nenuaeeBoro anoreuus He COAEPKUT KJIETOK BOAOPOC-
neit (puc. 178). Dkcuumny1 060co015€eT anoTeuil OT clioeBulla, U ¢o-
TOOMOHT He BXOIMT B HETO M HE pa3BUBAETCS IMOI HUM.
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Puc. 178. Pa3pe3 ieuuneeBoro anoTeLus:

1 — teumit; 2 — runoreuuii; 3 — 3NUTELU; 4 — COOCTBEHHBIN Kpail anoreuus (6e3
BOIOpPOCIIEit); 5 — 3KCLUMIIY] anoTeuus; 6 — cnoit Bogopociueit (porobuoHTa)

VY auiaiHUKOB C yYacTUeM NMUPEHOMHUIETHBIX TPUOOB MUKOOUOHT
pa3MHOXaeTcsi ¢ 00pa30BaHUEM MEPUTELIMEB, TOTPYXXEHHBIX B Tajl-
JIOM, C BBICTYMAIOIUUM HApyXy YCTbULIEM.

C BHEILIHMM BUJIOM ¥ aHATOMUYECKUM CTPOCHHEM TAJUIOMa MOXHO
03HAaKOMUTBCSI Ha MPUMEPE OTHEJIbHBIX BHUIOB JIMCTOBATHIX U KYCTH-
CTBIX JIMIIAKHUKOB M3 Pa3HbIX POJOB, LIMPOKO pacIpOCTPaHEHHBIX B
Jlecax yMepeHHOM KIIMMaTHYeCcKOoi 30Hbl. HakuITHbIE TUIIAIHUKH TaK-
Xe' YaCTO BCTPEYalOTCs Ha KOpe JIMCTBEHHBIX NEPEBbEB, HO M3 HHUX
CJIOXHEE M3rOTaBAMBaTh MpENnapaThl.

Pon rpadmc (Grdphis). Cnoeuiie HakunHoe. [InogoBeie Tena B BUe
CHJIBHO M30THYTBIX JUIMHHBIX BETBSIIUXCS 1ITpUxoB. Criopsl pasnee-
HbI nonepeyHo Ha 6—10(16) xierok, 6ecuseTHble. G. scripta (L.)
Ach. — Haubosee yacTo BCTpeyaloluitcs Bua 3Toro poaa. OH LIKUPOKO
pacrpocTpaHeH Ha IJIAAKOM KOpE JIMCTBEHHBIX NE€PEBbEB — DPSIOUHBI,
JIMIBI, YEPEMYXH, KIIEHA, OJIbXU. TalyIoM JNUIIafiHMKA UMeeT BUI He-
MpaBUJIbHOM (OPMBI MSATEH CEPOBATO-3€JEHOBATHIX MJIM CEPOBaTO-0€e-
JIOBAThIX, MOXOXHMX Ha Ma3KH KpacKH, U IMOJHOCTbIO CpPaCTaeTcCsl C
Kopoii. Tanaom uHorna cjiabo 3aMeTeH, U O ero CylIeCTBOBAaHMU MOX-
HO CYIOHUTb TOJBKO II0 HEKOTOPOMY M3MEHEHHIO OKpacKu Kopbl. Ha
MOBEPXHOCTH TAJUIOMa Pa3BUBAIOTCS IMOJYIIOTPY>XXEHHBIE YepHBIE He-
MPaBWIbHO Pa3BETBIIEHHbIE U3BWIMCThIE alTOTELIMH, 00Pa3YIOLIHE Y30p,
MOXOXHUI Ha BOCTOUHBIE MUchbMeHa (puc. 179). [lorpyXeHHBIA B KOPY
JIEPEBbEB TAJUIOM JIMIIAMHUKOB Ha3bIBAaIOT TUIMOQIEOUIHBIM.

Pox xcanropus (Xanthdria). CnoeBulle JUCTOBATOE, PaCCEUEHHOE
Ha JIONACTH, OPAHXEBO-XENTOe WIM opaHxeBoe. JIMIIaiiHUKK 3TOro
pona o0pa3yloT NapueTHHOBYIO KMCIOTY, kKoTopasi ¢ KOH naeT sipkoe
MypIypHO-KPacHOE OKpalllMBaHUE TAJUTOMA. DTOT MPU3HAK XOPOLLO OT-
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Puc. 179. HakunHbiit (KOpKOBBIif)
TawioM Graphis scripta ¢ YepHBIMHU
M3BWIKCTHIMHU aNOTELUSIMHU

Puc. 180. JIncToBaThiii TaJUTOM
Xanthoria parietina ¢ anotTeuUsIMu

JIMYaeT BUIbI Xanthdria OT IpYrMX BUIOB JHMILANHUKOB C XEJITHIM U
OpaHXEBbIM TAJULIOMOM M OOBIYHO MPUMEHSETCS NPU UACHTUPUKALUU
JuwaiHuKoB. CteneHb NPOSIBJIEHUsI OKPACcKH TaJlJIoMa CBsi3aHa C KO-
JINYECTBOM MapHUETUHOBOM KHUCJIOTbI, KOTOpass MHTEHCUBHee 0DOpasy-
€TCs1 Ha SIPKOM COJTHEYHOM cBeTy. IToaToMy sipue OKpallieHbl TaJlJIOMBbI,
pacTyuire B BEpXHei 4aCTH KPOHbI IEPEBbEB, Ilie CUJIbHEE OCBEILIEHHE.
B 3aTeHeHHbIX MECTOOOMTAHMSIX TAUVIOMBI YacTO NMpUobpeTaloT OJen-
HBbIH XENTOBAThIH LIBET WIM CTAHOBSITCS 3€JIeHOBAaThIMU. Y BUIOB, BCTpE-
YalOUIMXCS Ha ceBepe eBporneickoi yactu Poccuu, Bcerma MMeEIOTCs
MHOTOYHKCJIEHHbIE allOTELIMH.

X. parietina (L.) Th. Fr., win «CTeHHy10 30JI0TSIHKY», Haubosee ya-
CTO HaxomsAT Ha Kope OCHUH u Tonosieit. OH TakKe MOXET pPa3BUBAThCS
Ha 06pabOTaHHOM IpeBeCMHE — Ha 3a00pax, KpbIlllaX, Ha CTeHax MoCT-
poek (OTClofa JIATUHCKUIM BUAOBOM 3MUTET parietina, 03Ha4yalouuii
«CTEHHas», «[IOCTEHHAasA»). DTOT JMIIAHHUK XOPOLIO 3aMETEH U UMe-
€T BUI [TOYTH IPAaBWIbHBIX OpaHXKEBO-XEJThIX PO3ETOK TUAMETPOM 3 —
5 cM, 00pa3oBaHHBIX PACHIPOCTEPTHIM JTMCTOBATHIM TANIOMOM C ILIOC-
KMMH, Ha KOHLIAX BBIEMYATO U3PE3aHHBIMU JIONACTAMM, NIPUKPETIEH-
HbIMU pM3UHAMU K cyOcTpaTy. [1oBepXHOCTh JMUIAHMKA IOKPHITA
MHOTOYHUCJIEHHBIMM SIPKOOKPALIEHHBIMU TMCKOBUIHBIMM HECKOJbKO
BLICTYMaOUUMU anoTeuusaMu (puc. 180).

Poxn runorumuusa (Hypogymnia). CnoeBuilie JMCTOBATOE, PacCeyeH-
HOE Ha JIONacTH, y MHOTMX BUIOB BHYTpH nosoe. Ha HuxHeit ero cTo-
pOHE HET HU PU30UAOB, HU pu3nH. H. physddes (L.) Nyl. — onuH u3
HauboJiee MOBCEMECTHO PACIPOCTPAHEHHBIX JTUIIAHHUKOB, PACTYLIMX
Ha KOpe CTBOJIOB, BETBEM JIMCTBEHHBbIX (Oepe3a, OCMHA U Ap.) U XBOM-
HbIX aepeBbeB (eJb, cocHa). TajuiomM ero npu pa3BUTHU Ha CTBOJAX
IepeBbEB IPEACTABISET COOON OKpYIjble WJIU CUJIBHO BBITAHYThIE
BIOJIb BETBEil PO3€TKHU, HEIUIOTHO MpUpacTarmoume K cybcrpaty, B
CYyXOM COCTOSIHUM OKpalll€HHbIE B IEMNeIbHO-CePO-3eIeHOBAThI LIBET
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¥ IpUoOpeTamolIMe 3eJeHOBaTO-
CEpYyI0 OKpacKy nocJjie noxns. bo-
Jiee WIM MEHee Y3KHUE JIONacTH
CJIOEBMILIA BHYTPHU IMOJIbIE, IUIOT-
HO MpUJIeraoT Ipyr k apyry. KonH-
LIBI JIONMACTEN C HECKOJIbKO B3MY-
TBIMH BEPXYLIKAMM OObIYHO IMpPH-
NOIHMMAIOTCA Hall TaUIOMOM U
CJIErKa 3aBEPHYThl Ha BEPXHIOIO
cTopoHy. HMXHSIS cTOpOHA ciioe-
BHUILIA Trojiasi, 63 pU3OUIOB, MOp-
LUMHKUCTAs!, YepHasi WIK KOPUYHE-
BaTO-4YepHasi, CBETJICIOLIAs K Kpa-
siM. Ha HrkHeilt cropoHe 3aBepHY-
TBIX JIOMAcTeil o0pa3yloTcs Oeo-
BaThi€ WJIM 3€JICHOBATbIE MOPOLIALIMECS COPAIU C MHOTOUMCIEHHBIMU
COpeNMAMH, KOTOPHIMH TIPEUMYILECTBEHHO M pa3MHoxaeTcs H. physddes.
Arnoreuny GOpMHUPYIOTCS OYEHb PEIKO.

Pon ducuus (Physcia). P. pulverulénta (Schreb.) Hampe! — upe3Bbi-
YailHO pacHpOCTPAHEHHBII JMCTOBATHIN JUILNAMHUK. TamioM MMmeeT
MOYTH MPAaBWIbHYIO OKpyriylo ¢opMy nuaMeTrpom no 12 cm, yacto
BCTpeyaeTesi Ha Kope CTBOJIOB OCMH. OKpacka JMIIaiiHUKa OJIMBKOBAast
WIM OJINBKOBO-KOPHUYHEBATasi, CJIOEBUILE IUVIOTHO IPWIEraeT K Cyo-
CTpaTy U 00pa30BaHO IJIOCKMMH, Y3KUMU WIM JOBOJBHO LIMPOKMMH
pa3BeTBJAEHHBIMM JionacTAMH. CBepXy OHM YaCTO MOKPBITHI OOMIBHBIM
CHU30BaTbIM HajieTOM (JIATMHCKOE Ha3BaHUWe BUIA pulverulénta o3HayaeT
«NOKDbIMAs NbiAbI0»). DTOT HANET NPHUAAET JIONACTIM JIMIIAMHUKA Te-
MeabHO-cepblit OTTeHOK. HuXHAS cTOopoHa Tajiioma HOYTH YepHas ¢
YaCThIMU TEMHO-CEPbIMU WIM YepPHBIMU pU3MHaMHu. Ha BepxHeii cTo-
POHE TaJUIOMa B 3HAUUTEIbHOM YMCJIE 00pa3yloTCs KpyIHbie (2—4 MM
B IMaMeETpe) CUIsYKe aroTeldd C YEPHOBATO-KOPUYHEBBIM JHUCKOM.
ArnoTenuii okaiiMJIeH JOBOJIbHO TOJICTHIM CEPOBATO-KOPUYHEBBIM CJI0€-
BUILIHBIM KpaeM (puc. 181).

Pon knapouus ( Cladonia). lllupoko pacnpocTpaHeHHbIE BUIbI poaa
pacTyT Ha MecyaHbIX [0YBaX, Ha MHSX, Y OCHOBAHHUS CTBOJIOB, CPEOU
MXOB M MHOTAA Ha cKamax. st MHOTHMX XapakTepHO (popMHMpOBaHUE
MEPBUYHOrO M BTOPUYHOTO cjoeBuila. [IepBUYHOE ClIOEBHUILE PEAKO
BbIDAXXEHO B BHUAE OYropKoB, OOpa3yIOLIMX HAKMUIIHYIO KOPOYKY, M
O0OBbIYHO MPENCTaBIEHO MEJIKUMH WIH TOBOJBHO KPYMHBIMU JIMCTOBA-
THIMM YellyHKaMHu, MPUKPEIUIEHHbBIMH K CYOCTpaTy C IOMOIIBIO TH(

Puc. 181. Physcia pulverulenta. JIucto-
BaThlit TAJUIOM (A) ¢ anoteuusimu (B)

! B HacTosilLee BpeMst MHOTMeE aBTOPLI MPU3HAIOT pa3iefieHue pona Physcia Ha He-
CKOJILKO ponoB. B yacTHocTH, BMABI, XapakTepu3yloliuecs OypoBaToii (a He cepoit)
OKpPacKol Tanaoma, OTCYTCTBMEM JIMLUAHHMKOBOrO BeLIECTBA aTpaHOPUHA U eLle ps-
JIOM MPU3HAKOB, OTHOCAT K pony ¢uckouus (Physconia). Torna naHHbI BUA DOMKEH
Ha3biBaTbes Physconia pulverulénta (Hoffm.) Poelt.
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w1k pu3ounos. Ha nepBMYHOM TajUTOMe pa3BUBAIOTCS pa3HOOOpa3HOit
opmbl 06pazoBaHUs BTOPUYHOTO cinoeBUila. OHM Ha3bIBAlOTCA MOAE-
LIMSMU ¥ MIMEIOT BUI BEPTUKAJIBHO CTOSILLIMX BBIPOCTOB Ta/UIOMa. Y pas-
HbIX BUn0OB Claddnia nogeuuu UMEIOT HeoauHaKoBYI0 Gopmy. OHU MO-
I'yT ObITb NAJIOYKOBUAHBIMK WIM MPUTYIUIEHHO-IWJIOBUIHBIMU, pac-
LIMPEHHBIMU BBEPXY B BUAE OOKaibymka (cuudbl), B BUIE KYCTUKA C
OoJiee UM MEHee pa3sBeTBICHHBIMHU (Y HEKOTOPBIX BULOB OYEHb CHJIb-
HO) OKPYI/IbIMU BeTOuKaMmu. [ToHOCTbIO cOpMUPOBaHHbBIE TOAELIUU
TOJIble BHYTPU M Y MHOTHMX BUAOB MOKPBITHI MOPOLIALIMMCS COPEANO3-
HBIM HajeTOM. Y MHOTHX BUIOB Ha IMOBEPXHOCTH MOAELIMEB 0OPa3yIoT-
Csl KOPOTKHME JIMCTOBUAHBIE YELIYHKH, MTOX0XHME HA YELITYHKH MEepBUY-
HOro TaJutoMa, HasbiBaeMble umnoxnanusmu. CuugoBUAHBIE MONE-
LIMM JOBOJIBHO YaCcTO NPOIru(epUpYIOT, T. €. U3 MX LEHTPA WU IO Kpa-
M pa3BUBAIOTCA HOBbIE MoaelMy. Ha KOHIIaX BEeTBEH LLIMIOBUIHBIX U
10 KpasiM OOKAJIOBUIHbIX MOACIIMEB 00pa3yIOTCs anloTeLMU, OKpaleH-
Hble B KPacCHBbIH, CBETJIO- WUIM TEMHO-KOPUYHEBBIN 1BETA.

B yMepeHHO# 30HE U CeBEpHbIX perMoHax Haubosee LKMPOKO pac-
MPOCTpaHeHHI caenytolue Buabl pona: C. rangiferina (L.) Web. emend.
Vain., C. arbiscula (L.) Hoff., C. stelldris (L.) Rabh., uzBectHole non
Ha3BaHMUEM «OJIEHBETO MXa», WU «Ares» (puc. 182). B apkTuueckoit
TYHIpE 3TH JUIIAHHUKU NTOKPHIBAIOT OTPOMHbBIE MTPOCTPAHCTBA U Mpe-
CTaBJISAIOT OCHOBHYIO KOPMOBYIO 6a3y CeBepHBIX OJieHel. B necax yMme-
PEHHOI KJIMMaTHYECKOM 30HbI OHM YaCTO BCTPEYAIOTCS Ha CYXHX Iec-
YaHBIX CKJIOHAX, B COCHSIKaX, Ha3bIBaeMbIX OOpaMU-0EIOMOLIHUKA-
MM, TII€ OHM PACTYT Ha IMOYBe, 00pa3ysl IJIOTHbIE OOLUMPHbBIE OEPHO-
BMHKM, CYXHE, XpYCTAILLME MOJ HOTaMU B 3aCYLUIMBYIO IOTONY U MSIT-
Kue B qoxmiuBylo. Kyctrku, popMupyolle nepHOBUHKH, NPEACTaB-
JISIOT COOOM MoAeLMM, CUJIbHO pa3BETBIEHHbBIE OT CAMOrO OCHOBAHHUS
Y 3aKaHYMBAIOUIMECS KOPOTKUMH TOHKUMU BETOYKAMM.

Puc. 182. Kyctucteie TasutoMsl BunoB poaa Cladonia:
A — C. rangiferina; b — C. stellaris, B — C. fimbriata
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Tloneunn y C. rangiferina u C. arbiscula
OKAHYMBAIOTCS MOHMKAIOIMMU B OIHY CTO-
POHY KOHLIEBBIMM BeToukamMu. OHM OKpallie-
HBI B [TENEJIbHO-CEePhIii LIBET, MHOTAA CO CJla-
60-Kopu4HeBaTHIM OTTEHKOM Y C. rangiferina
U 3esnieHoBaro-cepuiil uBeT y C. arbuscula.

C. stelldris obpasyeT 3eJIeHOBaTO-Cepble
NPSMOCTOSYME TONELUM, B BepxHeill yacTu
CWIBHO pa3BeTBJEHHbIE HA BETOYKH, 3BE3I-
4YaTO PacXOMsILIMECS B pa3Hble CTOPOHBI U He
Oyperoiue Ha KoHuax. [Tomeuuu aroro Buna
pona Cladonia o6pa3yioT KYCTUKH B BepXHeii
4acTH KYNOJOBUAHOH (DOPMBI.

B ocHOBaHMU CTBOJIOB JepeBbeB U MHeit
4acTO BCTpe4YaeTcs elle OAMH paclpocTpa-
HeHHbt BUn C. fimbridta (L.) Sandst. ¥ 3T0-
IO JIMILIAHMKA Pa3BUBAIOTCSI TOBOJIBHO KPYTI-
Hbl€, YaCTO M3pe3aHHbIe IO KpasM y3opya-
Thl€ YEWUYHKU TMEePBUYHOTO CJOEBUINA, HA KOTOPOM pAaCIOJOXEHBI
NPAMOCTOSAYME CEPOBATO-3€/IEHOBaTble OOKAJIOBUIHBIE U HE IPOJIHU-
Gbepupyoume noaeuuu.

Pon ycues (Usnea). B crapbix XBOMHBIX jiecax, B Taiire pacrpocTpa-
HeHBbI TaK Ha3bIBaeMble «0OpOIaThie JUILAKHUKU», CBUCAIOLLME C BET-
Beil IepeBbeB IIMHHBIMU CEPOBATO-3€JI€HOBATHIMU TOHKUMHU CUJILHO
pa3BeTBNeHHbIMM NpsiasiMu. Kyctuku BunoB Usnea MOTYT OBITH TaKXKe
MPSMOCTOSTMMMH. OHU MPUKPETUISIOTCS K BETBSIM CBOMM OCHOBaHMEM —
roMboM. BeTouku TajuioMa B CEYEHUM OKpPYIJble, LMJIMHAPUYECKUE
WIN OKPYIJIO-YIJIOBAaThle, CWJIBHO pa3BeTBIEHHbIE. ¥ MHOIMX BUIOB
3TOTO pola BETOYKU HECYT HOIOJHUTENbHBIE KOPOTKHE GOKOBBIE OT-
BETBJIEHHUs, HasbiBaeMble (GUOPHUIUIAMH, OTXOAALUIMMU IO NPSAMBIM
yrsioM (puc. 183). Bunsl pona Usnea oTIMYaroTCs OT APYTUX «OOpOIATHIX
JIMLIAHHUKOB» TUIOTHBIM NTPOYHBIM GECLBETHBIM LIEHTPAJIbHBIM TSIXEM,
MMEIOLIMM BUI 0eN0BaTOro CTEPXHS, 3aMETHOrO NP pacTpeCcKHUBa-
HUM cioeBuula. OH XOpOILUO BUIEH NMPU IPONOJBHOM paCTATMBAaHMU
KPYIHBIX OCHOBHBIX BETOUEK TaJ/IOMA.

Pon 3sepuns (Evérnia). CnoeBule KyCTUCTOE, B BUIE OYEHDb MST-
KUX Mnockux jgonacteit. Jiuwaitnuk E. prundstri (L.) Ach. 06b14HO Ha-
3BIBAIOT «IYyOOBBIM MXOM». OTO OAMH U3 LIMPOKO PacClpOCTpaHEHHBIX
JIMIUIARHUKOB, PACTYLIMX Ha KOpe CTBOJIOB M BETBEHl JMCTBEHHBIX Je-
peBbeB. TasuioMbl E. prundstri B OTIMYME OT OPYTUX TOP30BEHTPATIbHBIX
JIMILIAMHUKOB XapaKTepU3YIOTCsS MATKUMHM Ha OULyIb HECKOJIBKO TOBH-
CalOLIMMHU KYCTUKaMM, NMPUKPETUISIOUIMMUCI CBOMM OCHOBaHUEM K
cy6cTpaty. CnoeBuilie ero o6pa3oBaHO INIOCKUMH JOBOJIBHO LIMPOKH-
MU IUXOTOMUYECKU pa3BETBICHHBIMU onacTsiMu (puc. 184). Bepxuss
CTOpOHA JioNacTel 6eIoBaTo- WIM Cepo-3eJIEHOBATOM OKpPacKH, CHU3Y
OHU OoJiee CBETNIbIE C pO30BAThIM OTTeHKOM. Kpas ysionacTeit cnoeBu-

Puc. 183. Kycrucroe cBu-
catouiee cioesuiue Usnea
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Puc. 184. KycTucTslii Tan-
oM Evernia prunastri

11a OOBIYHO 3aBEPHYTHI HA HUXHIOK CTOPOHY
M TOKPBITH OOMJIBHBIMU CEpOBATO-0enbIMu
Y 6e10BaTbIMM COPAISIMU C MHOTOYMCIIEH-
HBIMM COpEIMsIMU, KOTOpPBIE JIETKO pacIpoc-
TPaHSIOTCS BETPOM B Cyxylo noroay. B stom
MOXHO YyOEmUTbCSl, €CNM Clerka IoTpenaThb
Kyctuk E. prundstri, v TOrga BUIHO, 4TO OT
HEro OTAesieTcs 6enoBarasi bllb.

OGpas3ibl BCeX TUIMOB JIMIIAKHUKOB (JIMC-
TOBATBIX, KYCTUCTHIX U OCOOEHHO KOPKOBBIX)
HeoOX0aMMO coOHpaTh BMecTe C hparMeEHTOM
cyocrpara. JIMmaifHMKK, pacTyllMe Ha Kope
M BETBSIX, OTAEJNSIOT C IOMOLIbIO HOXa WIHU
cekaropa, a ¢ KaMHeil OTOMBAIOT 3yOWIOM U
MOJIOTKOM. TaJu1oMbl HANOYBEHHbIX JIMILAHHU -
KOB JIETKO OTpbIBaloTCsA pykamu. CobpaHHbIe
00pasibl TMIUAHHMKOB ITIOMELIAIOT B OTAENb-
Hble KOHBEPTHI WIHX B KOPOOKHU. UTOGH cyxue

CJIOEBMILIA B KOHBEpPTAX HE JIOMAJIMCb, UX CJIEAYET ITPECABAPUTECIIBHO

HEMHOTIO YBJIA)KHMUTbD.

OGpa3upl JMILIANHUKOB Iepel XpaHeHUeM CIelyeT TILATEIbHO Bbi-
CYLUMTb JUISl MPEeNOTBpallleHUs IJleCHEBeHUsS] U Mopyd. JIMaiHuKy,
coOpaHHbIE B CYXYIO IIOrOIy, XOpOLUO BBICHIXaIOT B €CTECTBEHHBIX
YCJIOBMSIX, COXpaHssi GOpMYy M OKpacKy.



NPUNOXEHUA

TMPUITOXXEHHNE 1

CNUCOK HAUBONEE YNOTPEBSIEMbIX PEAKTUBOB U KPACUTENEN

Anerdopmon. Pukcupyiomas X1UIKOCTb, cocTosAmas U3 cnupra 50°-ro —
100 mn1, popManuna 40%-ro; — 7 M1, JIEISTHOU YKCYCHOM KMCIOTHI — 7 MIL.

XKagenesas Boaa. CMech 2 pactBopoB: 20 r xiopucToii ussectu B 100 M
BOIBI ¥ 25 T ymiekucioro Kanus B 100 Mt Boasl. Yepes cyTKH pacTBOPHI CJTU-
BaloT BMecTe ¥ GmwibTpyloT. Mcnone3yior wis npocnsemex—ma MHKPOCKOIH-
YeCKMX Mpenaparos.

Enxas menous (KOH). O6b1yHO MciONb3yIoT B BUue S— 10%-ro pactBopa.
Cnoco0GcTByeT HaOYXaHUIO CIM3eil, BOCCTAHOBJIEHUIO (GOPMBI 060JI0YEK CIIOP
U KJIETOK B Tpenaparax, MU3roTOBJIEHHBIX U3 repbapHBIX MaTepyanos. [Ipume-
HSIOT TaK Xe€, KaK MpPOCBETIAIoIee CheAcTBO. I TeX XKe Leeil MOXHO MC-
noyib3oBath 10%-ii BOAHBII pacTBOpP aMMHaKa.

Xnopanruapar. Mcnonp3yloT Kak NpoCBET/IAIONIMIA Mpenaparhl pacTBOp,
COCTOSILUM I M3 8 Y. XJTopajiruapara v 5 4. BOIBI.

Xop-nuaK-itoa. VICIoNb3yIloT KaK peakTUB Ha KJIeTyaTKy. MomucThlii Ka-
JIM pacTBOPSIOT B KPEMKOM pPacTBOpE XJIOPUCTOrO LIMHKA MpH H0OaBIEHUU
MeTautmyeckoro ioma (30 r XJIOpUCTOro LMHKA PacTBOPSIOT B 14 MJI BOXBI,
J00GaBJIAIOT 5 T loOMCTOro Kanus U 1 r MeTaJutMyeckoro ioxa). PeakTuB okpa-
LIMBAET KJIETYATKy B (PUOJNETOBBI LIBET.

Hon. IMpumensior B Bune pactsopa Jliorois (1 r KpUCTALTUYECKOTO #0Ma,
2 r itogucroro Kanusg ¥ 300 M Bombl). Jysl 3TOro cHayaja rotoBsST pacTBOpP
AOOMCTOro Kanus B BOAE U B Hero HOOABISIOT KpUCTAUITMYECKUi iton. dns
Ucnosib30BaHus B BUAe peakTBa Mensuepa 1,5 r KI pacteopsiior B 20 M
JUCTWLIMPOBAHHOM BOAKI, 100aBAI0T 0,5 I KpUCTALUTMYECKOTO oA U MOocie
pacTBOpeHust BHOCAT 20 MJI XJIOpaIrMapara.

Ocmuesas kucnora. Mcnons3yior Kak 1%-ii BOOHBIA pacTBOpP, KOTOPHIi
XpaHAT B CKJISHKE M3 TeMHOro crekia. [IpMMeHsIOT Kak (puKcatop B BHUIE
pacTtBopa Wik napoB. CIyXMT peakTUBOM Ha XUphl. CienyeT UMeTh B BUIY,
YTO OCMHUEBAs KUCJIOTA — CHJIBHO SIIOBUTOE COeqUHEHUE!

Metunenosblii cuanit. IIpUMEHSIOT IS OKpalIMBaHUS KJIETOYHBIX 000-
JIOYeK, CJIM3eil, AyOMIBHBIX BeILEeCTB B BuIe 1%-ro BogHoro pacrsopa. Heko-
TOpBle 00BEKTH MOXXHO MUKPOCKONUPOBATh HEMOCPEACTBEHHO B KpacHUTeJe.

XnomyaTooymaxusiii cuumii. 0,05 r x10MYaToOYMaXXHOTO CUHETO (MJIH aHH-
JIMHOBOTO CHHEro) pacTBOPSIOT B 30 MJ MOJIOYHOU KMCJIOTHL. HMcmonb3yioT
IUTS OGHAXKECHUST MULIEJIUS B TKAHSAX PACTEHMIA, a TaKXe LHAHODUIBHON Op-
HaMeHTauuu obojyioyek crop. ITocne okpacku mpenapaT auddepeHUUpYIOT
MOJIOYHOM KUCJIOTOM U B HEWl Xe MUKPOCKOIUPYIOT.

Opamx. OOBIYHO HUCNOJNB3YIOT B BUIe 1%-ro CMpTOBOrO pacTBoOpa MM
1%-ro pacTBopa B rBO3INYHOM Macie. LluTonnasMaTU4ecKuil KpacUTeNb, X0O-
POLLIO OKPAIIMBAIOLIMI TAKXE KJIETOYHBIE CTEHKH Y PAaCTEHUI U Jalouil GoH
B IIpernaparax, OKpPalUeHHBIX APYTUMU KPacUTENSIMHU.
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Tuonuu. ITpuMeHAIOT IS OKpalUMBaHUs TM( MMLEIUS B TKAHAX pacTe-
HU B KOMOUHaUuK ¢ opaHxeM. 0,1 T THOHUHA pacTBOPAIOT B 3—5%-M pa-
CTBope (eHOJNa B AUCTWUIMPOBAHHOM Bode. B TeueHue 5 MMH MHTEHCUBHO
OKpalIMBaeT MULEIUI B TeMHO-(DHOJIETOBO-NYPNYpHBIi LiBeT. U30BITOK Kpa-
CUTeJI yNaNsI0T CIIMPTOBBIM PAaCTBOPOM OpPaHXa, OMHOBPEMEHHO JOKpALIK-
BAIOLLEr0 CTEHKU KJIETOK PAaCTeHHUil B OpaHXEBBIN LBET.

Do3un. OGBIYHO NMpUMeEHSIOT B Buae 0,2%-bIX BOAHBIX pacTBOpOB. OKpa-
LWIMBAET LMTOIUIa3My KaK OOLIMI KpacUTeNb U UHTEHCUBHO KDPaCHUT sopa U
MMUPEHOUIIEI.

®nokcun B. Mcrions3yioT B Buae 1%-ro BOAHOTrO pacTBOpA st OKPALIU-
BaHUS LHUTOILIA3MBI.

Konro kpacuwiit. [Tpumensiior 1%-it pactsop B 10%-M aMmuake wid B 2%-M
eIKOM Kanuu. JucddepeHUUPOBaHHO OKpALIMBAET CJIOU CYMOK, OCOGEHHO Y
npencrasuteneit ceMeiictBa Theleboldceae.

HeiiTpanbublii Kpacubiii. Vcronb3yioT B BUIE C1a0bIX BOOHBIX PACTBOPOB
(1:1000 1 1:10000) mnst MPUKU3HEHHOM OKPACKH KIETOK.

Cemaroxkcunnn Taiinenraiina. Ycrnonb3yoT 1%-ii BOOHBIN pacTBOp rema-
TOKCHIMHA U 2—4%-i1 pacTBOp Xej1e30-aMMOHUMHBIX KBAaCLIOB, NEUCTBYIO-
LIMX Mepes OKpacKoil Kak IpoTpaBa M Mocje OKpacKu Kak auddepeHmaTop.
Oxpauusaert siapa.

T'emarokcuann Menadpuanaa. JI1s nonydeHUs: KpaCHOro BOZHOIO pacTBOpa
TpebyeTcs TiiaTe1bHOEe NPUTOTOBIEHUE U JIIMTEIBHOE co3peBaHue. 1 r reMa-
TOKCHUJIMHA PAcTBOPSIOT B 6 MJI HACHIILIEHHOrO BOXHOIO PAacTBOPa aMMOH M-
HBIX KBaclOB. 3aTeM pacTBOp HeEOOXOXMMO BbIAEpXaTh OOHY Hexeno. ITocne
3TOro N06aBiasIOT Mo 25 MJI MIMLEPUHA ¥ METHJIOBOrO CIIMpTa M yepe3 4 4
cMech GunbTpYI0T. OKpallMBaHKe 3aHUMAET OT 5 10 30 MUH, MOCJIE YEro OK-
palleHHBIN npenapat audbepeHUUPYIOT MOAKUCIEHHBIM CITUPTOM.

Cynan III. Mcnonp3yioT CIMPTOBO# NPUTOTOBIEHHBII pacTBop. s 3TOro0
0,1 r xpacutens pactBopsioT B 20 M1 95°-ro cnMpra, 3areM go6assior 20 M
runepuHa. OKpailnBaeT XXUPHI, CMOJBI, 3(GUpPHBIE Macia B KPaCHBIA LIBET.

Cynema-6pomdenonossiii cunmii. 10 r cynemsl ¥ 100 Mr 6poMdeHoI0BOrO
CUHero pacTBopsioT B 1000 Myt iHcTHIUIHPOBaHHOM Boabl. OKpallueHHBIi Npe-
napat npoMeiBaioT B 0,5%-M pacTBOpe YKCYCHOI KUCJIOTHI, IOMELIAIOT B BO-
JONIPOBOIHYIO BOAY U MUKPOCKONUPYIOT. [IpUMEHSIOT IS OKpalIMBaHUs 6~
KOBBIX BKJIIOYEHHUIi B KJIETKE, a TAKXeE siIep U MUPeHOUIOB. JK1UBoi mnu Gpuk-
CHPOBaHHBIA MaTepual, He CooepXalluii OCMHEBOM KUCIIOTHI, OKpalllBaeT-
Cd B Te4eHUe 15 MUH.

Meron I'yrwireiina. [Tpenapat B Teyenue 20 — 30 MUH NpOTPaBAMBAIOT S —
10%-M BOZHBIM PacTBOPOM TAHHMHA C MOCJEIYIOWIUM GBICTPHIM MPOMBIBA-
HHEM B BOAOIIPOBOIHOM BOAE M OKPAlIMBAIOT PACTBOPOM KPUCTA/LIBUOJIETTA.
ITpuMeHsIOT 1 OKpalIMBaHUsL 060JI0YEK.

XpoMoBo-yKCycHas cMeCh. 5 I' XpOMOBOI KUCJIOTHI, 1 MJI JIeAsSHOM yKCyc-
HOM KMCJIOTBI, 1 MJ AMCTH/UTMPOBAHHOM Bombl; Mau 70 M 1%-it XpOMOBOIA
KHCJIOTBI, 5 M/ JIEASHOW YKCYCHOM KHUCJOTHI M 90 MJI AMCTHLIMPOBAaHHOM
Boabl. [IpuMensioT 11 GUKCUPOBaHUS BOAOPOCIEH.

Kyndep-nakrodenon. K 96 mn pactsopa naktodenona (20 r kap6os0Boit
KUCHoThI, 40 M muuepuHa, 20 MJI MOJOYHOI KUCIOTHI, 20 MJI OUCTWUIU-
POBaHHO# BOABI) HOOABISAIOT 2 I' KDUCTAUIMYECKOM XJIOPUCTOM MeIM U 2 T
YKCYCHOKHMC/I0M Meau. Mcrnonb3yloT Kak pUKCaTop, HOAT0 COXPAHSIOUU 3¢e-
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JIEHYI0 OKpacKy Bogopocieil. PacTBop 106aBisioT K BoaHOH npobe Bogopoc-
neit B konuyectse 5S— 10 %.

MOHTMpOBO‘-!HbIe cpeAbl ANA NOCTOAHHLIX Npenaparos

Caunepun-xkenaTuHa. 1 Bec. Y. OECLIBETHOM XeJaTUHBI CMELUUBAIOT C 6 Y.
BOZBI, 1OOABNAIOT 7 Y. YUCTOro riauuepuHa 1 Ha 100 4. cMecu npubaBasior 1 r
denona uau TMMona. CMech MPU NMOCTOSIHHOM MOMELIMBAHMM HarpeBaloT Ha
BOISIHOM ©aHe MO MOJHOIO pacIUIaBJIEHUs XeJIaTUHBI, 3aTeM QHIBTPYIOT Ha
ropsiyeid BOPOHKE.

IoaudeHonoBblil CIMPT B MOJIOYHOM KHCJIOTE. 15 I MOPOILKOOGPA3HOTO MO~
JIMBUHWIOBOIO CNMpTa pacTBOpsioT B 100 M AMCTWUIMPOBAHHOM BOABI HA
BoIsgHO# 6aHe npu Temneparype 80°C ¥ NOCTOSHHOM NMOMEILMBAHUY CTEKJISIH-
HOI MaJIOYKOH 0 MOJNyYEeHHsS TOMOTeHHOM MPO3payHOil MAaCChl KOHCUCTEHIIUH
Kieiictepa. B pacTBop n06aBnsior 39,2 MJI MOJIOYHOM KUCIIOTHI, 3aTeM 39,2 M
denosna. CMech B ropssyeM BUIE HEOOXOXMMO NMPOGWILTPOBATh Yepe3 Mapiio.
JIns criop ¢ OKpailleHHBIM 3K30CIOpUeM JIYYlLle UCIOJIb30BaTh APYTOil BApUAHT
cpensl: 1,66 r NOMMBUHWIOBOIO CIIUPTA aHAJIOTMYHBIM 00pa30M pacTBOPSIOT B
10 M aucTwuiMpoBaHHoO Boabl npu 80°C, nobasisior 10 M MOJIOYHO#M KMC-
JoTel ¥ 1 Mt minuepuHa. (ITponopuuy cocTaBHBIX YacTeil MOXHO KpPaTHO YBe-
JIMYMBATB IO MOJyYeHHsI HEOOXOAMMOro 06beMa KOHEYHOrO peakTHBa.)

NMPUTTIOXXEHUNE 2

OBblYHbIA KOHCEPBAHT AN XPAHEHUA OGPA3LI0B

®opmMmansaerun (40%-it) — 5%-i1 pactBop B Boge — 25 M
Cnupt sTunoBsit (95%-it) — 150 Mt u Boga — 1000 mn

NUTATENbHbLIE CPEALI ANA NABOPATOPHOIO KYNIbTUBUPOBAHUA
rrmeoB

Cycao-azap

IMuBHOE cycno (HeoxMeneHHoe) M 200 M
Boma (auct.) — 800 mi
Arap-arap — 17—20 r/n

Cpeoa Yanexa

NaNO; — 2r FeSO,-7H,0 — 0,01 r
K,HPO, — 11 Caxapo3a — 30 r
MgSO,-7H,0 — 0,5r Arap-arap — 17—20r
KCl—0,5r Boma (muct.) — 11

Kapmodgenvro-entoxosnviii azap
Kaptrodens — 200 r Arap-arap — 17—20 r
I'moko3za — 20 r Boma — 11
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Cnoco6 npuroroBiaenus.OUMIUEHHBIA U HAPE3aHHBIN JIOMTUKAMHU KapTo-
denp kunsatat B TeueHue 1 ¥ B 500 M1 Boasl. OnHoBpeMeHHO B 500 MJT BOZBI
pacruiapisior arap. KaprodenbHblii oTBap QUIBTPYIOT M HOOABISAIOT B pac-
TUTaBJIeHHBIN arap, o6IUiA 06BbeM AOBOAAT OO 1 J1 M BHOCST IIIOKO3Y.

Oscanbiii aeap

OBcsHast Myka — 75 1

Arap-arap — 17—20r

Boma (amct.) — 1 1

Crnocoé mpurorosiennsa. OBCSIHYIO MYKY B BOZE MEMLJICHHO HAarpeBaloT B
TeyeHUe 1 y Ha BOAAHOI OaHe. Arap pacIUIaBJASIOT OTAENBHO U J00aBJSIOT,
bunbTpys Yepe3 Mapiio, K OTBapy OBCAHON MyKU. IIpUroToBieHHBIE Cpenbl
Pa3auBalOT MO KOJIGaM, CTepWIM3YIOT B TeyeHHe 20 MUH NpHU OaBJIEeHUU B
101,3 kIIa B aBTOKJIaBe, OXJIAXIAIOT, CTEPUIBHO PA3MBalOT B CTEPUJIBHBIE
yawky [TeTpu ¥ Ha yXe 3aCTBIBILYIO CPEAy BbICEBAIOT KYJBTYphl Ipuda.
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