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QTUMOJSI0rNA Ha3BaHusd

* Pycckoe HasBaHue NUanHUKU Nony4Ymnu
3a BM3yaribHOEe CXOACTBO C NPOABNEHUAMU
HEKOTOPbIX KOXHbIX 3aborneBaHun,
nonyymBLUNX OoOLLEee Ha3BaHNE «JnLany.
JlatnHckoe Ha3BaHMe NPoOMCXoauT OT AP.-
rped. Aeixnv (nar. lichen) n nepesBoagntcs
KaK «nuLamn», YTo CBA3aHO C XapaKTepHOW
doopMOn NIoAoBbIX TENM HEKOTOPLIX
npegcraBUTeENEN.



|/|CTO_DI/IFI NcernenaoBadHnd, CUCTEMATUYHECKOE
NOJ1IOXKEHUNE

» [lepBble onnucaHns U3BeCTHbI U3 «l/IcTopun pacTeHNn»
TeopacTa, KoTopbIX YKazan Asa nuwanHuka — Usnea
n Rocella, koTopyto yXe Toraa ucnonb3oBanu angd
nony4vyeHua Kpacswmx sewlects. TeodpacT
npegnonaran, YTo OHW NpeacTaBnstoT coboM HapOCThI
aepeBbeB Unn sogopocnu. B XVIl Beke ObIfio N3BECTHO
TONbKO 28 BMaoB. ®paHuy3cknn Bpad n 6otaHuk >Kosed
[lutTOH Oe TypHedop B CBOEN CUCTEME BbIAENNI
NULLAWHUKX B OTOENBbHYIO rpynny B COCTaBe MX0B. XOTS K
1753 rogy 661510 n3sectHo cBhile 170 Buaos, Kapn
JlnHHen onucan Tonbko 80, oxapaKkTepmn3oBaB UX KakK
«CKYHOE KPECTbAHCTBO PaACTUTENBLHOCTU», N BKIHOYUI
BMECTE C Ne4YeHOYHUKaMn B COCTaB «HAa3EMHbIX
BOOOPOCHEN».



MCTOpVIFI NcernenoBadHnd, CUCTEMATUYHECKOE

MNOJ1I0KEHUNE

Havanom nuxeHonornm (Haykn o nuwanHuKax) NpuHATO cYnTaThb
1803 roa, koraa yyeHuk Kapna JlInHHes 3puk Axapuyc onybnukosarn
ceoun Tpya «Methodus, qua omnes detectos lichenes ad genera
redigere tentavit» («MeTogbl, C NOMOLLbIO KOTOPbLIX KaXAbl CMOXET
onpenensaTb NuwanHukny ). OH BblAENn UX B CAMOCTOATESIbHYHO
rpynny u cosgan CUCTeMy, OCHOBaHHYIO Ha CTPOEHUN MIOAO0BbIX Ten,
B KOTOpYyo BoLwn 906 onmncaHHbIX HA TO BpeMA BUOOB.

[lepBbIM Ha cnumbuoTmdeckyto npupoay B 1866 rogy Ha npumepe
OAHOro U3 BMOOB yKasas Bpad n mukonor AHToH ae bapu. B 1867
rogy 6otaHnk CumoH LLiBeHaeHep pacnpocTpaHus aTu
npeacTtaBrieHns Ha Bce Buabl[1]. B Tom e rogy pycckue 60TaHUKK
AHgpen Cepreesny ®amumHubiH 1 Ocnn Bacunbesnd bapaHeuKknm
OOHapYyXXUnu, 4To 3eneHble KNETKN B NMIULLIANHNKE — OAHOKIETOYHbIE
BOLOPOCIIN. OTU OTKPLITUS BbIN BOCNPUHATHI COBPEMEHHUKAMM Kak
«yOuBUTESNbHENLLNE .



MCTOpVIFI NcernenoBadHnd, CUCTEMATUYHECKOE
NOJ10OXKEHUNE

o CerogHsa nMxeHormnorna ABnAeTcss caMmoCcToATENbHOW AUCLIMNITMHOWN,
CMEXXHOW C MUKonormem n 6oTaHmMKown.

 TpaouunoHHasi cuctemMaTuka nIanHMKOB OKa3blBAETCA BO MHOIOM
YCITIOBHA 1 OTpaXkaeT, ckopee, 0COOEHHOCTU NX CTPOEHUSA U
9KOMNOormm, YeM PoACTBEHHbLIE OTHOLLUEHWUSI BHYTPU rpynrbl, TEM
Bornee 4ToO OCHOBLIBAETCHA OHA TONbKO HA MUKODWOHTE, @ POTOOUOHT
COXpPaHAET CBOK TAKCOHOMMYECKYHD CaMOCTOATENBLHOCTD.
KnaccndnumpyoTt nuanHnKM no-pasHomy, HO B HacTosiLEee BpeMS
paccMaTpuBaloT UX Kak 9KONOrMYecKyo rpynny, yxe He npuaasas
MM CTaTyca TakCoHa, NOCKOJSIbKY HE3aBUCUMOCTb MPOUCXOXKOEHUS
PasHbIX rpynn JIMWanHNKOB HE Bbl3biBAET COMHEHMUI, a rpynnbl,
BXOAsLLME B COCTaB NULLIANHUKOB, NOMELLAIOT Tyda XKe, YTO U
POACTBEHHbIE MUKOOMOHTY rpubbl, He 0bpasytoLe NULLIAKHNKOB.
[Ona o6o3HavyeHns nMwanHMKOB NCNONb3YOT OUHOMUHANbHYIO
HOMEHKNAaTypy, Ha3BaHUA COOTBETCTBYIOT Ha3BaHMIO MUKODWOHTA.



[ IpoucxoxaeHume

* YcrnoBus oOUTaHUA NULWLANHNKOB HE CMOCODOCTBYIOT 06pa3oBaHUIO
okameHenocteu[2]. [lpeBHenlas npusHaHHasa nuanHMKoBas
OKaMEHESOoCTb, HanaeHHaa B KPEMHUCTOM ChaHLe, NpoucxoanT 13
paHHero gesoHa (Bo3pacTt okono 400 mnH. net)[3]. HemHoro bornee
OPEBHUN Uckonaembl Spongiophyton Takxke Oblf1 UCTONKOBAH Kak
nUwanHUK Ha mopdonormnyeckon[4] n nsotonnyeckoun[d] ocHose,
XOTS rnocreanHsas 3gecb AoBONbHO COMHUTENbLHA[6]. ECThb elle He
OOKa3aHHOoEe NpeanonoXeHue, YTo Takke NcKonaemMbln
Nematothallus 6b1n nuwanHukomM[7]. YTBEPXKOaNoCh, YTO ABMAIOTCS
NULanHuKamm agmnakapckmne (Bospact okosio 600 MiH. neT)
nckornaemsblie[8], HO 3TO yTBEPXOEHME ObINIO BCTPEYEHO
CKENTUYECKMN, N OT HEro OTKasasicd cam aBTop[/]. Bo3amoxxHoe
yKasaHume Ha cumobunos rpmba n BogoOpoCn HaungeHo B SaMakapCcKux
okameHenocTtax KOxxHoro Knutasi, BO3MOXKHO, 3TO Obli BOAHbLIN
nuwanHuk[9]. MMKOBMOHT NULLanNHMKa MMeeT nonndunneTndeckoe
NPOUCXOXOEHME OT pas3nuUYHbIX BETBEN rPUOOB.



MMKOOMOHT, DOTOOUOHT U UX

cCUMONno3

JInwanHmkn — 3Tto CMMBMOTUYECKNE OpraHM3Mbl, TESNO KOTOPLIX (Tarsiom)
obpasoBaHO coeHEHNEM TPUBHLIX (MUKODMOHT) 1 BOAOPOCNEBLIX /NN
LUnaHobakTepuasnbHbIX (POTOOMOHT) KNETOK BO BHELLHE KaXyLeMCH
OLHOPOAHLIM OpraHu3me.

JInwannukn, cocrtosime n3 rpuba ogHoro Buaa n umaHobakTepumm (CUHe-
3efieHon Bogopocnn) (LmaHonuwanHuk, Hanpumep, Peltigera horizontalis)
nnn sogopocnu (cmnkonuwanHuk, Hanpumep, Cetraria islandica) ogHoro
B/AA, Ha3blBalOT ABYXKOMMOHEHTHBIMU; NLLIAAHKKM, COCTOSLLME U3 rpuba
OAHOro Buaa v Asyx BuaoB ooToOUOHTOB (OQHOM |_|,|/|aHo6a|<Tepvw| N OQHOW
BOOOPOCIIN, HO HMUKOrA4a He ABYX BOAOPOCHEN nnn AByx unaHobakrepun),
HasblBalOT TPEXKOMMOHEHTHbIMM (HanpumMep, Stereocaulon alpinum).
Bopopocnu nnu unaHobakTepmmn ABYXKOMMOHEHTHbIX JIMLLANHMKOB
NUTaKTCH aBTOTPOMPHO. B TPEXKOMMOHEHTHbLIX NLLIAWHNKAX BOAOPOCSIb
NMTaeTcs aBTOTPOdHO, a umaHobakTepusi, No-BMANMOMY, NMMTaAETCS
rerepoTpodHO, ocyulecTBnsas asotdoukcaumto. pnbd nutaertcs
rerepoTpoHO accummundarammn naptHepa(os) no cumobunosy. EanHoro
MHEHMA O BO3MOXXHOCTU CYLLECTBOBAHMUA CBOOOAHOXMBYLLINX POPM
CUMBUMOHTOB B HacTosLEE BPEMS HE OOCTUrHYTO. MiImencsa onbIT BblAeNeHNUS
BCEX KOMMOHEHTOB JIMLWANHUKOB B KYNbTYpYy W nocriegyroLwad
PEKOHCTPYKLMA UCXOQHOro cMmobunosa.



MMKOOMOHT, DOTOOUOHT U UX
CUMOINO3

* W13 n3aBectHbIX BUAOB rpnbdoB B 06paszoBaHnmM NULLIAUHUKOB
yyactByeT okono 20 %, B OCHOBHOM 3TO ackomuueTbl (~98 %),
octanbHoe 6asngnommuetol (~0,4 %), HEKOTOPLIE N3 HUX, HE NMES
NOSIOBOro PasMHOXEHUA, popmManbHO OTHOCATCSA K
agentepomuuetTam. CylecTBYOT TakkKe aKkTUHOMNMULLAWHUKN, B
KOTOPbIX MECTO rprba 3aHMMalT MULEeNAPHbIE MPOKaPUOTbI
akTUHOMULETLI. POTOOUOHT B 85 % npeactaBneH 3eneHou
Bogopocsbto, BcTpevatotea 80 snaos n3 30 pogos, Hanbonee
Ba)XHbIM M3 KOTOPbIX ABMNsieTcsa Trebouxia (BxoauT B cocTaB boree
yem 70 % BuaoB nuwanHukoB). N3 unaHodbaktepum (B 10—15 %
NULIANHNKOB) Y4acCTBYIOT NpeacTaBUTENM BCEX KPYMHbIX rpyn,
kpome Oscillatoriales, Hanbonee pacnpocTtpaHéH Nostoc. HacTbl
reTepounCTHbIE quprl Nostoc, Scytonema, Calothrix n Fischerella.
B Tannome nuwanHuka KneTku LI,I/IaHO6I/IOHTa MOTYT CTPYKTYPHO W
dyHKUNMOHaNBLHO MoANULMPOBATLCS: YBENNYMBAETCS X pasMep,
N3MEHSATCA popMa, YMEHbLLAETCH KONMMYECTBO KapObOKCUCOM U
KONIM4YeCTBO MaTepuara obono4vek, 3amMeansaeTcst pocT 1 AefieHne
KITETOK.



MMKOOMOHT, DOTOOUOHT U UX

cCUMONno3

OTHoLIEeHNS hOTOOMOHTa M rprba MOXHO OnMcaTb Kak KOHTPONMPYEMbIN Napas3nuT3M
CO CTOPOHbI nocriegHero. KoHTakT Mexay KOMMOHeEHTaMN NnwanHnKa MOXeT ObITb
pasnnyeH:

1. HeT npamoro KoHTakTa,
2. Yepes noBepxHOCTH,
3. [pnb nocpeacTBOM rayCTopuin NPOHUKAET B TENO BOLOPOCIIN.

Bo B3aMMOOTHOLLEHNSIX KOMMOHEHTOB HAbNgaeTcsl TOHKMIN BanaHc, Tak, AefieHue
KIETOK d00TOOMOHTa cornacoBaHo ¢ pocToM rpuba. MMkoBMOHT nony4yaet ot
doTobMOHTa NUTaTenbHbIE BELWECTBA, MPOM3BOAUMbIE TEM B pe3ynbrare
dooTtocunHTesa. ['pmb e co3gaeT Bogopocnn boriee onTUMarbHbI MUKPOKIUMAT:
3alUMLLAET €€ OT BbICbIXaHUS, AKPAHUPYET OT YIbTPaUoNeToBOro U3nyyeHus,
obecneynBaeT Xn3Hb Ha KUCMbIX cybcTpartax (noctasnasa gpocarkl) cMArYaeT
OencTeue psaga apyrux HebrnaronpuaTHbIX PakTopoB. M3 3en€HbIX BOAOPOCIIEN
NOCTYNalT MHOrOATOMHbIE CMUPTbI, TAKUe Kak pubuT, SpUTPUT Unn copbuTt, KoTopble
nerko yceamsarotcd rpnbom. LimaHobaktepumn noctasnsoT B rpud B OCHOBHOM
[MIOKO3Y, a TaKKe a3oTcodepxallme BewecTsa, obpasyemble bnarogaps
ocyLliecTBnsiemon nmmn domkcaumm asota. NoTokun BeLwecTB U3 rpuda B POoTOOUOHT HE
OOHapy>XeHbl.



BHelllHee CTpoeHue

JInwianHmKM oKpallieHbl B LUMPOKOM Avana3oHe LiBETOB OT 0ernoro Ao ApKO-XenToro,
KOPWUYHEBOro, CUPEHEBOIO, OPaHXeBOro, PO30BOro, 3EMEHOro, CMHEro, Ceporo,
YepPHOoro.

[lo BHeLLWHeMY BUAY pasnnyaroT JINLWANHUKK:

HakunHble. Tannom HakMMNHbIX JINWAaNHNKOB — 3TO KOPOYKa («HaKUMbY ), HUXKHAS
MOBEPXHOCTL MIIOTHO CpacTaeTcs ¢ CybCTpaToM U He oTaenseTcs 6e3 3Ha4YnTEeSTbHbIX
MNOBPEXAEHUN. DTO NO3BOSISET UM XUTb Ha KPYTbIX CKITOHAX rop, AepeBbsx U Aaxe Ha
BGeToHHbIX cTeHax. IHoraa HakuMHbIN NMWanHUK pa3BMBaETCA BHYTPU cybcTpara u
CHapy>Xn COBEPLUEHHO He 3aMeTeH;

JlnuctoBartble. JluctoBaTtble NMWIANHUKA UMEIOT BUA NNACTUH pa3HOW oopMbl K
pasmepa. OHK Bornee unn meHee NNOTHO NPUKPENNATCA K cybcTpaTty nNpu NOMOLLN
BbIPOCTOB HMXKHEIO KOPKOBOIO Cr10S;

Kyctuctble. Y Hanbonee CrnoXHbIX ¢ TOYKN 3peHust MOPAdONOrnn KyCTUCTbIX
NULLIANHUKOB Tanmnom obpasyeT MHOXXECTBO OKPYITbIX UM NNOCKUX BeTodek. PactyT
Ha 3emIie UM CBUCAalOT C AEPEBLEB, APEBECHbLIX OCTATKOB, CKarl.

910 AeneHne He oTpaxkaeT MnoreHeTUYecKne CBs3N, CyLLLEeCTBYET MHOIO
nepexoaHbix opm Mmexay HMMKU. XaHc Tpacc paspaboTan LKany XU3HeHHOCTU
NULLIAAHMUKOB, OTPaXkatoLLy0 YCMNOBUS UX CYLLLECTBOBAHUS 1 OCHOBbLIBAIOLLYHOCS Ha
CTENeHn pa3BUTOCTU Tanmoma 1 cnocobHOCTU K NMONMOBOMY Pa3MHOXEHMUIO.
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HakunHbIn NULLanHuUK

JinctoBaTbI NULLAUHUK




KyCTUCTbIN NULLANHNK

JlnwanHuk, octpoBa
KaHganakLickoro 3anmea
Benoro mops




BHYTpPEHHEeEe CTpOEeHUe

Teno nuwanHuKoB (Tannom) npeacraBnseTr cobon nepenneTeHmne rpubHbIx rmag,
MeXay KOTOpbIMU HaxoauTca nonynsauus potobmnoHTa. o BHyTpEHHEMY CTPOEHUIO
NULWANHUKKA pa3nensitoT Ha:

romeomepHble (Collema), kneTkn gotobuoHTa pacnpeneneHbl XaoTUYHO cpean rmg
rpuba no Bceun TONWMHE Tanmnoma;

retepomepHble (Peltigera canina), Tannom Ha nonepevyHoMm cpese MOXHO YETKO
pasgennuTb Ha Crnow.

JInwanHnkoB ¢ retepoMepHbIM TanoMoM DonbLWKHCTBO. B retepomepHOM Tannome
BEPXHUWN CION — KOPKOBBIW, CITIOXKEHHbIW rmdpamu rpuda. OH 3awmwaeT tTannom ot
BbICbIXaHUSA U MexaHN4YecKkux sosgenctenn. Crnegyrowmmn ot NOBEPXHOCTU Cron —
roHMAnanbHbIN, U anebranbHbin[10], B HEM pacnonaraetcs OOTOOMOHT. B LeHTpe
pacnosaraeTcs cepaueBnHa, coctosLas n3 becnopagovHoO NepensiETEHHbIX rmg
rpuba. B cepaueBnHe B OCHOBHOM 3anacaeTcsd Brnara, oHa Takke urpaet porb
ckerneta. Y HUXHeN NoBEepXHOCTU TasifioMa 4acTo HaxogUTCHA HUXKHASA Kopa, C
NOMOLLKO BbIPOCTOB KOTOPOM (PU3MH) NULLIANHUK NPUKPENSISIETCS K cybeTpary.
[MonHbIn HABop CNOEB BCTpPEYaETCA HE Yy BCEX JTULLANHMKOB.

Kak 1 B criy4ae ABYXKOMMOHEHTHbIX JINLIANHVKOB, BOAOPOCIEBbLIN KOMMNOHEHT —
(OMKOBMOHT — TPEXKOMMOHEHTHbIX NULLIANHUKOB PaBHOMEPHO pacrnpeaenéH no
Tannomy, nmbo obpasyeT cnon nog BepxHen KOpon. HekoTopble TPEXKOMMOHEHTHbIE
LMaHoNMLWanHnKM o6pasyroT cneumnann3npoBaHHble NOBEPXHOCTHBLIE UITM BHYTPEHHME
KOMMaKTHble CTPYKTYpbI (Ledanoann), B KOTOPbIX COCPenoTOHEH
LumaHobakTepmanbHbI KOMMOHEHT.
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Dusnonorns



Buoxummyeckme ocoobeHHOCTU

e BONbLLNMHCTBO BHYTPMKMNETOYHbIX MPOAYKTOB, KakK
dooTo-(purKO-), TaK U MMKODMOHTOB HE ABMAIOTCHA
cneununyHsIMK aAnga nuwanHUKoB. YHUKanNbHbIE
BellecTBa (BHEKIETOUYHbIE), TaK Ha3biBaeMbIE
NULAaNHUKOBLIE, POPMUPYIOTCA NCKNOYUTENBHO
MUKODWOHTOM M HaKannmBaloTcs B ero rudpax. CerogHs
n3BecTtHo bonee 600 Takmx BELLECTB, HAaNpmumMep,
YCHUHOBAas KMUCIioTa, MeBanoHoBaga kucrnota. Hepegko,
MMEHHO 3TN BELLECTBa OKa3bIiBalOTCA pellaroLmumMmn B
dopMMpoOBaHUN OKPACKU NUlanHuka. JinwanHmukoBble
KMCNOTbI UrpatoT BaXkHY0 POrb B BbIBETPUBAHUM,
paspyLias cybcTpar.



BoaHbi OOMEH

e JlMWwanHmkn He cnocobHbI K perynsuum BogHoro banaHca,
MOCKOJSbKY Y HUX HET HACTOSILLMX KOPHEN ON1A aKTUBHOIO
NornoLleHnst BoAbl U 3aLuTbl OT ucrnapeHusi. NoBepxHOCTb
NULLIANHUKa MOXET yaepXmBaTb BOAY HA KOPOTKOE BpeMsi B oopme
XUAKocTu unu napa. B cyxmnx ycnosusx Boga bbICTpPO TEPSAETCSA Ha
nogaepXxaHne metabonuama v nUanHuK NepexoanT B
dOTOCUHTETUYECKN HEAQKTUBHOE COCTOAHME, NMPU KOTOPOM BoAa
MOXeT cocTaBnaTb He 6onee 10 % macchl. B otnnyme ot
MUKODOWOHTA, POTOBMOHT HE MOXET A0S0 HAaXoaAnTbCHA 6e3 BoAbI.
Caxap Tperanosa Urpaet BaXkHy0 posib B 3aLlLUUTE XXU3HEHHO
Ba)XHbIX MaKpOMOJEKY, TaknX Kak epMeHTbIl, MEMOpPaHHbIE
anemeHTbl u AHK. Ho nuwanHnkn Hawnm cnocobbl
npeaoTBpaLLeHns NoHOW noTtepu Bnarn. Y MHOrmx BnaoB
HabntogaeTcs yTonweHne Kopbl, YTobbl 06ecnevynTb MEHbLUYIO
noTepto Boabl. CnocobHOCTL NnoaaepKmBaTb BOAY B XXUOKOM
COCTOSIHUM OYEHb BaXKHaA B XOSTIOAHbIX panoHax, MOCKOSbKY
3amMéepa3Llas Boga He npuroaHa anst UCrnosib3oBaHnst opraHU3mMoM.



BoaHbi OOMEH

 Bpemd, KOTOpoe nNuULanHUK MOXET NPOBECTH
BbICYLLUEHHbLIM, 3aBUCUT OT BLUAaA, N3BECTHLI Cly4au
«BOCKpeLleHna» nocrne 40 neTt B CyXoM COCTOAHUM.
Korga noctynaet npecHasa Boaa B popMe 40XOHA, pOcChl
NN BNa)XHOCTU, NULLAWHUKK ObICTPO rnepexoasT B
aKTUBHOE COCTOSAHUE, BO30OHOBNAS MeTabonnam.
OnTumanbHO ANS XU3HegeAaATernbHOCTU, Koraa Boaa
coctaBngaeTt ot 65 go 90 npoueHTOB OT Macchl
nuwanHuka. Bna>xHoCcTb B Te4eHUe OHS MOXET
N3MEHATBLCS B 3aBUCUMOCTU OT TEMMNOB (POTOCUHTESA,
KaK npaBuio, oHa Hanboriee BbICOKa C yTpa, Koraa
NULLAWHUKN CMaYmMBalOTCA POCOMN.



PocT 1 NpoaoKNTENbHOCTb XKU3HU

* OnucaHHbIN BbILLE PUTM XXU3HU ABNSETCS OQHOW U3 NPUYNH NS OMEeHb
MEeAJSIEHHOro pocta OONbLUMHCTBA NULANHUKOB. VIHoraa nuianHnkKn pacTtyT
BCEro Nnilb Ha HECKONbKO AECATbIX MUNNUMETpPA B rod, B OCHOBHOM MEHee
4YyeM Ha OAuH caHTUMeTp. [pyron NpUYNHON MeASIEHHOro PocTa SABMNSETCS
TO, YTO POTOOUNOHT, cocTaBndasa Hepeako meHee 10 % obbEMa NuLanHUKa,
bepeT Ha cebs obecneyeHne MMKODMOHTa NUTaTeNbHLIMU BewlecTBamu. B
XOPOLUMX YCNOBUAX, C ONTUMarbHbIMW BIIAXXHOCTbLIO N TEMNEPATYPOW,
HanpMMep B TYMaHHbIX UKW AOXANBLIX TPOMUYECKUX Necax, NnLanHNKNn
pacTyT Ha HECKONbLKO CaHTUMETPOB B roA.

 PoctoBas 30Ha NULLANHIKOB Y HAKWUMHbLIX (DOPM HAXOQWTCA MO Kpato
NULLIANHKUKA, Y NUCTOBATbIX N KYCTUCTbIX — Ha KaXXaoW BEPXYLLKE.

* JlnwanHukn ABnaTCAa OQHMMM U3 CaMblX JONTOXUBYLLNX OPraHU3MOB U
MOryT JOCTUraTb BO3pacTa HECKONbKUX COTEH J1ET, @ B HEKOTOPLIX CIydasix
— bonee 4500 nert, kak Hanpumep Rhizocarpon geographicum, »xunByLinn B
[peHnaHgun.



PasmMHOXeHue

JInwanHukn pasmHoXaroTcst BeretaTuBHbIM, OECnosibiM 1 NOMOBbIM NYTEM.

Ocobn MMKOBUOHTA pasMHOXalTCa BceMM cnocobamm U B TO BpEMS, Korga

dOTOONOHT HE pa3MHOXaeTCsl NN pasMHoXXaeTcsi BeretatuBHO. MUKOOWOHT

MOXET, KaK 1 apyrue rpubbl, Takke pasMHOXaTbCs MONOBbIM U COBCTBEHHO

Becnonsim nytem. Nonoskie cnopbl B 3aBUCUMOCTU OT TOr0, OTHOCUTCH

MUKODWMOHT K cymyaTbiM nnn dasnanansHbiM rpubdam, HasblBatoTCs acKo-

gnvl Basmnguocrnopammn 1 0bpasyoTcs COOTBETCTBEHHO B ackax (CymMkax) unu
asanansax.

[Mpy pa3aMHOXEHUN aCKOMMULIETHbIE NULLANHUKK 00pa3yloT NIoAoBbIE TeENa,
KOTOPbIE MOXHO pa3denuTb Ha ABe OonbLuMe rpynnbl: anoTeuumn 1
nepuTeuun:

AnoTteuun npeacrtasndeTr cobon obbIYHO OKpYrnoe noxe. Ha noxe
Haxo4ATCA CYMKU MeXay HECMOPOHOCHBIMM OKOHYaHWUAMM rud, obpasys
OTKPbITO PaCMOSIOXEHHbIN CIION, Ha3blBaeMbI TMMEHNYMOM;

Meputeunii nmeet bonee nnu meHee cdhepuyeckyto, NOYTH 3aKPbITYHO
CTPYKTYPY, BHYTPU KOTOPOW HAXOOATCS aCku, acKoCnopbl 0CBOOOXAatoTCs
Yyepes nopbl B NNOOOBOM Tene.



PasmMHOXeHue

* MUKOBMOHT MOXET TakKe Npon3BoanTb becnonbie
MUKHOCMOPbI (MMKHOKOHWAWK), CO3peBatoLLne B
NUKHUONAX — 3TO cdhepuveckme nnum rpyLueBnaHble
MELLOYKU, BCTPOEHHbIE B NIOXE NnNogoBOro Tena u
npeacrasnsoLlmne cobon cneymnanm3npoBaHHble rnmdobl.
[MTMKHMOMKM YaCTo Y3HAKTCA KakK YepHOBaTble TOYEYKN Ha
noxe. NUKHOKOHMAMKM BbICbINATCA U AatoT Havarno
HOBOMY Tanmnomy. [NukHnanmnm odbpasyroT rmdobl, KOTOPbIE
rayCTopmaMm NpoOHNKALIOT B KIETKM BOAOPOCEN. BaXkHyto
pPonb B Y3HaBaHUU U cenekuum potodbnoHTa MoryT
urpatb MLLIANHNKOBbIE BELLLECTBA U NEKTUHDI.



PasmMHOXeHue

Bce cnopbl B pasmepe He bonee HECKOMbKUX ThICAYHbIX AONEn
Munnumvetpa. OHY pacnpocTpaHaTCs NO BO3AYXY M MOTyT, B cryyae
OOCTUXEHNS MK Bosee BbICOKNX CNOEB aTMocdepbl, NepemMeLLaTbCcs Ha
BonbLUME PACCTOSHWSA, @ MHOMAA U MO BCEMY MUPY, KONIOHU3UPYS TaKuM
obpa3om gake n3onmpoBaHHbIE CyDOCTpaThl.

Bonpoc o Tom, Kakum obpa3om 3aHOBO BO3HUKAET HOBOE COODLLECTBO
MUKO- 1 OTOBMOHTA, pacKpbIT eLlé He A0 KoHua. MMKoBMoHT, npexae Yem
06beanHNTLCS CO CBOOOAHBLIM (POTOBMOHTOM, AOIMKEH OTbICKATb €ro U
NOCTaBUTb NO4 CBOW KOHTpOnb. /1 To, 1 gpyroe nponcxoguTt rno-suaumMomy
Torga, korga oba napTHEpPA HaxoasTCA B U3ronogaBLLUEMCH COCTOSHUN U
OCTPO HYyXOalTcsa B NUTaTemNbHbIX BellecTBax. [axe B nabopatopun
TONbKO B TAKUX YCITOBUAX MOXHO M3 OBYX OTAESIbHbIX OpraHM3MoB co34aTb
edUHbIN.

MHoOrne KyCctucTble 1 NMCToBaThIE NMULIAUHUKKA B Br1aronpuATHBIX YCITOBUSX
[aloT creuvanusnpoBaHHble CTPYKTYpbl BEFETaTMBHOTO pa3MHOXEHMS,
COCTOSILLME U3 KNETOK BOAOPOCIEWN, ONMNETEHHbLIX rMdamm rpuoda:



PasmMHOXeHue

N3namm — 370 BbIPOCTbI Tannoma B Buae 6ynaBku, NyroBuLbl,
NINCTOYKA UMK MESIKoN BeTouKM. [pn BO3aencTsum BeTpa, Bodbl,
Aake NErkoro NPUKOCHOBEHUSA OHWN OTPbIBAIOTCS;

Copeanun obpasyroTcst BHYTPU NULLIANHNKA, 3aTEM BbIXOOAT HaAPYXY
N pa3pblBalOTCH, pacnbifigsa coaepXXmMmMoe, npeacrasnstoliee cobon
T. H. Anacnopsbl, Kak NnpaBunno, 06beanNHEHHbIE B HEDOSbLLME MaYKy,
npu yBENNYEHNN NPOSIBAAKTCSA 3€PHUCTOCTb UM MYYHUCTOCTb UX
NOBEPXHOCTN.

N3nanm n copegumn pacnpocTpaHAKTCA C BETPOM, OAOXKOEM U
XUBOTHbIMU. [pn nonagaHum Ha nogxoasLium cyberpar
npopacTaloT, AaBas Ha4vyano HoOBOMY NULLIANHMKY. BeretatuBHoe
PasMHOXEHUE TaKXKe MOXET OCYLLECTBNATbCAH
HEenpUcnocobneHHbIMKU crieymanbHO Ans 3Toro oparmMeHTamu
Tannoma.



OKONorms

B cBA3n ¢ o4eHb MeaneHHbIM POCTOM SIULLANHUKN MOTYT BbIKUTL TOSTIbKO B MeCTax, He
3apocCLUNX OPYrMMU pacTeHUaAMU, rae ecTb cBoboaHble nnowaaun ana oToCHMHTESa.
Ha BnaXHbIX ydacTKkax OHM 3a4acTyto npourpbiBatoT mxam. Kpome Toro, nimwanHukm
NPOABNSAT MOBbLILEHHYIO YyBCTBUTESTbHOCTb K XMMUYECKOMY 3arpA3HEHUIO U MOTyT
CNY>XUTb €ro nHgnkatopamm. YCTONM4YMBOCTU K HEBGNaronpusaTHbIM YCIIOBUAM
CNOCODOCTBYET HEBLICOKAsA CKOPOCTb POCTA, Hann4ne pasnnyHbiX crnocoboB
N3BIIEYEHNA U HAKOMJIeHMA Baru, pasBnTbie MeXaHU3Mbl 3aLLUTHI.

JInwanHukmn, Kak npaBuIio, NPeAbABNSIOT CKPOMHbIE TpeboBaHUS K NOTPEONEHUI0
MUHEparnbHbIX BELLECTB, nornyyas ux, bosnbLuei YacTbio, U3 NbiM B BO3AYXE UK C
[OXOEeBOV BOAOW, B CBSI3M C 3TUM OHU MOTYT XKWUTb HA OTKPbITbIX HE3aLLULLIEHHbIX
NOBEPXHOCTSAX (KaMHU, Kopa AepeBbeEB, BETOH U Aaxe pXKaBerowmin MeTann).
[MpenmMyLLecTBOM NULLANHNKOB ABIISIETCHA TEPNNUMOCTb K 3KCTPEMarbHbIM YCITIOBUSAM
(3acyxe, BbICOKMM U HU3KMM Temnepartypam (o1 —47 go +80 rpagycos no Llenscuto,
okono 200 BnaoB ob6uTaloT B AHTAPKTUKE), KNCNOM N LLENOYHON cpeae,
ynbTpachmoneToBomy nsnyyeHuto). B mae 2005 roga npoBoAMIMCE SKCNEPUMEHTbI Ha
nuwariHukax Rhizocarpon geographicum n Xanthoria elegans, nokasasLuve, YTo 3Tu
BUAbI MO KpanHEN Mepe B TEYEHUE NPUMEPHO ABYX HeAeNb CMOrMn nNpoaepXaTbecs
BHE 3eMHOW aTMoCcd)epsbl, TO ECTb B KpanHe HebnaronpusaTHbIX YCNOBUSX.



OKONorms

MHorve nuwanHmnkn cneumdunyHel K cyoctpaTy: O4HU XOpOoLUo
Pa3BMBAIOTCS TOMNbKO Ha LLEMNO4YHbLIX Nopogax, Hanpumep,
N3BECTHSAKE UKW OONOMUTE, APYrne Ha KUCHNbIX, HE codep KaLlmx
N3BECTU CUNMKATHbIX NOPOAAaX, TAKMUX Kak KBapL,, rHenc n basansr.
JInwanHmkmn-anncnThl Takke NpeanovnTatoT onpeaeseHHbIe
OEPEBbS: BbIOMPAIOT KUCITYIO KOPY XBOWHbIX Ui OEPE30BbIX UIK
OCHOBHYIO OPEXOBBIX, KNEHA U By3nHbl. Pag nuwanHnkoB cam
BbICTYMaeT B KA4YeCcTBe NOAMOXKKM AN APYrMX JIMWanHNKOB.
Hepenko dopmupyeTcs TunmyHas nocrnefoBaTenbHOCTb, B KOTOPOU
pasnuyHble NULLANHUKN HapacTaloT Apyr Ha gpyra. ECcTb BuAabl,
KOTOpble MOCTOSAHHO XMUBYT B BoAE, Hanpumep, Verrucaria
serpuloides.

JInwanHmkun, Kak n gpyrue opraHnamesl, odpasytoT coobLlecTBa.
[TpmMepoM NULLANHMUKOBBLIX accoumaunm BNsieTcs coobLecTBo
Cladonio-Pinetum — nuwanHukoBble COCHOBbIE fleca.



Porb B N1o4BOOOpa3oBaHUN

JIMwanHnkn BbIAENSAOT KMCMNOTbI, CMOCOOCTBYOLLME PAaCTBOPEHUIO
cybcTpara, n TeM caMbiM Y4aCTBYIOT B NPOLIeCCax BbIBETPMBaHUSA. BHocAT
CYLLIECTBEHHbIV BKIaa B NpoLecchbl No4BoobpasoBaHus. JIMwanHmukm —
OOHU N3 «MMOHEPOB» BUOLIEHO30B — ABMAIOTCSH, KaK NpaBuIio, nepBbIMU
opraHu3Mamu, 3acensoLlmmm cybcTpaT B npoLiecce NepBUYHON CYKLIECCUN.

Ha ckanax n ytécax nuanHnK1 ABnaTCH BaXXHbIMU NepBoHaYanbHbIMN
opraHnamamm. OHUM KpensaTcsa K NOBEPXHOCTU TOPHOW NOPOoAbl UNn gaxe
NPOHUKAKOT BHYTPb. [1pn 3TOM CUNBHO MEHAIOT BHELLUHUA BN FOPHbIX
nopod, 0COBEHHO NX LBET, 1 06pa3yoT BOKpYyr ceba yrnybneHums.
Hanpumep, korga npeacTtaeutenu poga Verrucaria nocensorcs Ha
W3BECTHSIKE, TOT MOKPbIBAETCH YEPHbLIMU YriybneHnsmm neputeumnes —
Nf040BbIX TEN nuwanHuka. Nocne nx otMmmpaHus NOBEPXHOCTb NOPOAkI
rycTo ycesiHa ssMKamu. 3aTeM B HUX NOABNAETCHA 3€NEHbIN CIou
Bogopocnen. HecMmoTpa Ha peakoCTb 3TUX BUOOB, OHU UrPaoT BaXKHYIO
poOrb B BbIBETPMBaAHUM K NOYBOOBpA30BaHMKN, 4YacTO NOBCEMECTHO
OXBaTblBasA ckanbl. JInwanHukn He genaroT pasnnyimn mexay
€CTECTBEHHbLIMU U NCKYCCTBEHHbLIMUA Cy6CTpaTaMI/I NOKPbIBAsi CTEHbI,
KpbILwK, 3abopbl, HAArpodus n apyrne NOCTPONKMN.



JInlWanHMKn m >KMBOTHbIE

OcobeHHO BaXkHa ponb NNLWAaNHUKOB B XXU3HW XXNBOTHLIX B ycrnoBusx KpanHero CeBepa,
[de pacTUTENbHOCTb peaKka, B 3MMHUE Mecsubl OHM cocTaBnsaoT okoro 90 % oT pauunoHa
orieHen. OcobeHHO BaxkeH Asis oneHen darenb (oneHun mox) (Cladonia), KOTopbIv OHM
NPV MOMOLLM KOMbIT 4OCTAKOT AaXe MU3-1NoJ CHEXHOro nokposa. J1ocn Takke NCrnonb3yoT
9TOT UCTOYHUK NUTaHMA. CNoCcoBHOCTL NOTPEBNATEL NULLANHMKN 00YCNoBreHa Hann4Ynem
doepmeHTa nuxeHassbl.

[na mHOrMx Nn4nHOK 6aboyek, Taknx Kak npegcrasutenu poga Eilema, nuwanHuk
CITY>XMT OCHOBHbIM NPOAYKTOM MUTAHUSA, UX NYCEHULbI KOPMSATCS UCKITIOYNTENBHO Ha HUX.
Kpome Toro, nuwanHuk noegaetcst 6ecno3BoHOYHbIMU, TAKUMU KakK YIUTKUA, HACEKOMbIE
N KNnewm, NCnosib3yrLwmnmMn ero B TOU UM MHOM Mmepe. Tak Xe MOXHO YNOMAHYTb
ceHoenoB 1 nuunHok Mycobates parmelia ¢ mackMpoBOYHOW OKpacKow nof LIBET CBOEro
nuwanHuka Xanthoria parietina.

JInwanHukoBas pacTUTENbHOCTb MCMNOMb3YETCS MHOTMMMU XXUBOTHBLIMW Kak MECTO
0OUTaHUA N YKPbITUE OT XULLHNKOB. B 60oMnbLUMX KONMYECTBaX Ha HUX XUBYT KNeLun n
HacekoMble, OOHUM M3 BaXXHbIX MECT 00MUTaHMsI OHU CnyXXaT Ans TMxoxonok. N'ycenHuupl
PasnnYHbIX HOYHbIX Gabo4ek MMEKT OKpacKy Nod LUBET NuLLanH1Ka, Apyrne nogpakaroT
Takke N ero ovepTaHnsaMm.

MHorve NTrubl NCNONb3YHOT NULWANHMKK, 0CODEHHO NUCTOBATbLIE M KYCTUCTbIE (hOPMBI,
ANsA rHesnoBaHus, kak Hanpumep, pxaHka dbypokpbinas (Pluvialis dominica), Bblowas
rHé3ga Ha npeactasutensx pogos Cladonia u Cetraria.



/lcnonb3oBaHWe 4YyenoBekoMm



[11LLIEBON U KOPMOBOU OOBLEKT

 bnoaoo n3 cbegodbHOro nNUWanHuKa
6puopumn ®pemoHTa (Bryoria fremontii)

* [luluanHmnkn cnyxart KopMomM goMaLLUHUM
XXMBOTHbIM, Hanpumep, Arenb (Cladonia) n
VicnaHOCKUXA MOX — TpaAULMOHHbLIA KOPM
CEBEPHbIX ONEHEMN.



JlekapCcTBEHHbIE Mpenaparhbl

« C gaBHMX NOP UCMONb3YHTCS NINWIANHUKN U Kak rnevyebHoe
CpeacTBO, Ha 3TO yKasbiBan ewe Teodpacrt. M3BecTHO, 4TO Lobaria
pulmonaria ncnons3oBarnack B CpeHEBEKOBbLE NPOTUB NETOYHbIX
bonesHen.

* JlnwanHukn HaxoosaT NPUMEHEHME B HApPOOHOWU MeanLIMHE, OHU
codepXXaTt TakKe LUMPOKUIN CMEKTP MHIPEeONEHTOB, NpPeaCTaBAOLLNX
NHTEpec anga dapmaueBTnkn. Hanpumep, uetpapus ncnaHgckas
(Cetraria islandica) gobaBnsieTca B cpeacTBa OT Kalluns, B YCHEE
(Usnea) Obin obHapyXeH aHTMONOTUK YCHMHOBAs KUCoTa,
NPUMEHAEMbBIN ANS NEYEHNSA KOXHbBIX N OPYrnx 6one3Hen.
[Monucaxapugbl (capkoma-180) MHTEPECHbI A1 OHKOSIOroB.

B 2011 roagy ObIf10 OTKPLITO, YTO NIMLIANHUKN MOTYT pasnaraTb
NPUOHbI.



JInxeHoOHAMKaLUUS

JInwanHukm SBnATCA opraHn3MamMu-uHgmkaTopamm (bnovHankaTopbl) 4Ns onpeaeneHns yCrioBUn OKpY>KaroLLEen
cpedbl, B YaCTHOCTU, KadeCTBa Bo3ayxa (nnuxeHovHankauus). Beicokas 4yBCTBUTENBHOCTb NULIANHUKOB K
3arpsi3HeH1sIM Bbl3BaHa TeM, YTO B3aUMOENCTBME €ro KOMMOHEHTOB Nerko HapyLwuTb. VI3 Bo3ayxa unu ¢ AoXAEM
nocTynatT 6e3 BCAKMX NPENSTCTBUIN B NULLIAKHMK BMECTE C NUTATENbHBbIMWN N TOKCUYHbIE BELLECTBA, 3TO
NPOUCXOAUT NOTOMY, YTO NULLIANHUKA HE MMEIOT HUKAKUX CrieumarnbHbIX OpraHoB A4 U3BMeYeHus Bnarv u3
cybcTtparta, a nornowatT e€ BceM TannomMoM. No3ToMy OHM 0COBEHHO YA3BMMbI K 3arpa3HEHMIO BO3AyXa.

[MepBble coobLeHNa 0 MmaccoBon rmbenn NULWanHMKOB B 06racTsiX MPOMbILLIIEHHO Pa3BUTbIX TOPOAOB NOSABUNCH
BO BTOpou noroBuHe XIX Beka. OCHOBHOW NPUYNHON ABNANOCH YBENUYEHNE CoOdepXaHUsa MOKCuaa cepbl B
Bo3gyxe. Mexay Tem, MCMNOb30BaHNE CEPHbIX (PUIBTPOB Ha NPOMbILLIEHHOM 060pyA0OBaHUM U KaTannTUYECKUX
HENTpann3aTopoB B aBTOMOOUIISAX CNOCOOCTBOBAIO YNy4LLEHNIO Ka4eCTBa BO34yXa, Tak YTO CEroAHS NULIAanHNKA
B 60onbLUMX ropogax BCTpPeYatTCa 4acTo.

[Mpn «naccMBHOM MOHUTOPUHIE» YYUTBLIBAETCHA YacTOTa BCTPEYAEMOCTM NULLANHUKOB B KAKOW-TO MECTHOCTU, MO
KOTOpOW AenaeTcs BbIBOA O KayecTse Bo3ayxa 34ech. [py «aKTMBHOM MOHUTOPUHIE» HabnoaatoT KOHKPETHbIN
BMA NiariHmka (4acto ato Hypogymnia physodes), KOTOpbI BbICaXMBAIOT B UCCIEAyEMOM MECTE, U Mo
BO3OENCTBUIO HA HEFO OKpYyXatoLen cpebl (MOHMKEHME XU3HECNOCOOHOCTUN, N3MEHEHNE OKpacKM Taroma,
rmbenk) cygaT o eé kayecTse. JInxeHonHanKauma npegHasHadveHa aons ,EI,J'IVITeJ'IbeIX nccregoBaHun.

B palioHax ¢ MIHTEHCUBHBIM CEMNbCKNM XO351IMCTBOM BENUKO BHECEHME YAOOPEHWIA, a30THbLIE COEAUHEHUS U3
KOTOPbIX PacnpoCTPaHAITCA C BOAOW, Aenasi peakuunio noyYsbl CNabooCHOBHON. JTO BEAET K MCYE3HOBEHUIO BUOOB
NULWAaNHNKOB, KOTOPbIE NPeanoYnTatoT KUCIble NOYBbI. JIMWanHMKK criyXaT Takke nokasaTensiMu Hanuyus B
BO3YyXE TOKCUYHbIX TSXKENbIX METANNOB, HAKANNNBAKOLNXCA B TKAHAX, KOTOPbIE B UTOrE MOTYT MPUBECTU K rnbenu
NULanHuKa. HakannmearoT NUWANHUKKA 1 paguoakTUBHbIE BeLlecTBa. [103TOMY OHM MOTyT ObiTb MCMOMb30BaHbI
A5151 KOHTPOSS 3a pagnoakTUBHBbIMU OcagKkaMm nocrie atTMocdepHbIX SAEPHbIX UCTbITAHUNA.



JlnxeHomeTpus

 bnarogapsa Tomy, YTO NIULLIANHUKA OONTO XUBYT U PacTyT
C MOCTOAHHOW CKOPOCTbLIO, MO HUM MOXXHO OnNpeaenuTb
BO3PAcCT nopoAbl (OTCTYNNEHNE feaHMKa U Bpems
MOCTPOWKM HOBOrO 30aHus) (nMxeHomeTpus). Halle
BCEro A1 3TOW Lenu UCnonb3ytoTcs XKeNTble NUWanHUKK
poada Rhizocarpon. Tak, B 1965 rogy ¢ NOMOLLbO 3TOro
MeToda ObIn onpeneneH cpegHn Bo3pact MOHYMEHTOB
Ha ocTpose [lacxu (nodtn 500 neTt). ATOT MeTOoA,
odHaKo, He Bcerga ToYeH K3-3a Hecopa3MepHOro pocTa
NULIanHUKa N He aBrnsgeTcsa 0eccropHbIM, a NoToMy
OOIMKEH UCnonb30BaTbCA TOSMbKO TOr4a, Korga Henb3gq
NpUBErHyTb K paguoyrrepogHomy aHanumay.



Kpacurtenwu

e [lonroe BpemMs 13 nNuUlanHMUKOB NUTOPAaribHOro poaa
Roccella n Buga Pertusaria corallina nony4anu ueHHbIN
nypnypHbIn Kpacutenbs. Kapn JIMHHen ynomMmnHan B CBOEM
«Plantae tinctoriae» («PacTteHunsa kpacawmey) LWecTb
NUanHnKoB-Kpacuteneun. Kpacutenb N XuMnMYeCcKknm
NHONKATOP NTAaKMYC TakXe nosry4varoT aKCTpakumen 13
Roccella. Evernia u Parmelia npumeHsoTCA B
LLlotnaHaun n CkaHanHaBumn Ans okpallMBaHUS LLEPCTY
N TKaHU. OCOBEHHO NPUATHBbIE XENTbIE N KOPUYHEBLIE
TOHa MOryT BbITb AOCTUIHYTLI. Takke MHTEPECHO
npumeHeHue nuwanHuka Xanthoparmelia camtschadalis
(HeBEpPHbIN, HO YacTO UCMNONb3YyeEMbI CUHOHUM —
Parmelia vagans) xutenamm HumxHero NoBormxbs ans
OKpalLuMBaHUA nacxarbHbIX SUL.



[Ipoyee

Aposutble BynbnnHoBbIe KMCNoThl U3 Letharia vulpina
NCMOSIb30BaNnUCh paHblLe Kak oTpasa 41 IMCUL, U BOSKOB.

/13 HEKOTOPbIX NMLLIANHMKOB, TakMX Kak Ay0ooBbIn MoX (Evernia
prunastri) n Pseudevernia furfuracea, nony4atot gywmcrble
BELLECTBA, NPUMEHSeMble B Napgromepun.

Cladonia stellaris B 6onbLwmx Konnyectsax UMNOPTUPYETCS U3
CKkaHONHaBUM U CRYXUT A8 U3roTOBNEHUS MOAENW AepeBaA UMK
OEeKOpaTUBHbIX BEHKOB.

B 3 cepun dounbma «[mkoe dyayuiee» 200 MUNIMOHOB NET B
Obyayuwem ecTb APEBOBUAHbBIN NMULLANHUK (MOYTU TOYHAA KOMUS
OPEeBOBUAHbLIX MXOB).



Ilutepartypa

A. H. OkcHep. Onpegenutens nuwanHukos CCCP. Bein.
2. Mopdonorus, cuctemaTtmka n reorpadounyeckoe
pacnpocTtpaHeHue / otB. pea. N. . AbpamoB. — J1.:
«Hayka», 1974.

Onpepenutens nuwanHnkos CCCP. J1., 1975. Bbin. 3. —
C. 85—105.

Bogopocnu, nuwanHmnkn n moxoodbpasHele CCCP / oTB.
pea. M. B. TopneHko. — M.: «Mbicnb», 1978.

NMuwanunku // 2003 * Poccus * KpacHbin cnmcok ocobo
OXPaHSEMbIX PedKuUX U Haxo4sLWmMXca nog yrpo3on
NCYE3HOBEHMS XNUBOTHLIX N pacteHnn / BHU oxpaHbl
npupoasbl, Jlabopatopua KpacHon kHurn; OTB. pea. B. E.
[MpucskHiok. M., 2004. Bein. 2, 4. 4: CnopoBble
pacteHus u rpnodsl. — C. 189—250.



CcCbINKu

B BukucnoBape ecTb cTaTbha «NULLIANHUKY
NXEHONOMMYeCcKn canT

nwanHnkn Poccum

NXEHOJI0rM4Yeckme pecypcol

nwanHnkn B KpacHon Knmre HensabumHckon
obrnacTu

Hay4yHo-nonynsapHbIn punbm «J1wanHnKmny
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