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PocnuHK

Buwi pocnuHu (MawTe
OpraHu i TEaHWHH]

CnopoBi:
MoxonogiGHi, HaciHHI:
XBOWENoAITH] MonoHaciHHi,

MnayHonomiGHi, MNoKpUT OHACIHHI
ManopoTenogioHi

Huzdi pocnudM [ He
MaKTE Oprafis i
TEAHWH)

BogopocTi:

CHHBO-3ENEH], JENEeH],
Yepeodi, bypi Towo.




Ycl BUILl POCAUHU, K IIPaBUAO, MEILIKAHII CYXOIOOAY, aA€ CEPEO HUX € W MEIIKaHII
BOZIOMM. 3a CIIocOO0M KUBAEHHS IlepeBazkHa OIiABIIICTh BHIIMNX POCAMH - aBTOTpodu. 3a
30BHIIIHIM BHUTASIIOM BOHU OYyK€ Pi3HOMAaHITHI. BOHM MaroTh pgn 3araAbHHUX PUC: iX TiAO
audpepeHIlifioBaHO Ha BereTaTUBHI OopraHU (KOpPiHb, cTeOAO, AUCTOK), a OpTaHU — Ha TKaHi;
OopraHu PO3MHOXKEHHS 0araTOKAITHHHI.

Agd pO3BHUTKY BHUIIIUX POCAWH XapakKTepHI ABI dasu, 9Ki YepryroThCsd OAHA 3 OMHOIO:
ramMeTodiT i cmopodoir.

I'ameTodiT - crareBe ITOKOAIHHSI, Ha SAKOMY YyTBOPIOIOTBCS OaraTOKAITUHHI cTaTeBi
OpraHU - aHTEPHUIll Ta apXeroHii.

Croopodir - Oe3crareBe IIOKOAIHHSA, Ha SKOMY YTBOPIOIOTBCS OpraHu 6e3cTaTeBOTro
PO3MHOXKEHHS - CIOPOTOHII, B SKHUX IIAIXOM PEAYKIINHOIO IIOMAIAY VTBOPIOIOTHCH
rarAoigHi cropu. Cmopu y BHIIUX POCAMH MOXKYTh OyTH MOP@OAOTIYHO OAHAKOBiI abo
pi3Hi. [ApibHiIi 3a po3MipaMu CIIOPU HA3UBaIOTh MIKPOCIIOpaMHU, a OIABIII - MeracropamH.



EBoaroIlii BHIIUX POCAHUH, KpPiM MOXOIOMIOHUX, XapaKTepHa TeHIEHIld MO0 IIlepeBaru i
BIOCKOHaAEHHS criopodiTa IpHu OJHOYACHIN peayKIlii ramerodirTa.

Buimi pocAMHU NOXOASATH BiAg BomopocTed. Epl BHIMX POCAHMH IepeayBasa €paBOMOPOCTEM.
OCHOBHUMU II€epPeayMOBaMU BUXOAY POCAUH Ha CYyXOMIiA OYyAM TaKi ITOIii:

1) YTBOpPEHHsI B IPUOEpPe:KHUX YacTHHaAX BOIOUM HIapy MYAY, SKUH CTaB OCHOBOIO II€PBiCHUX
I'DYHTIB,;

2) HaAKOIIMYEHHS B ITOBITPi BHACAIIOK XUTTEMIIABHOCTI BOAOPOCTEN MOCTATHBOI KIABKOCTI KHCHIO;

3) YyTBOPEHHSI HaABKOAO 3€MAl O030HOBOro MIapy, IO CTaB HAOIMHUM 3aXUCTOM [OAd KHUBUX
OpraHi3MiB Bif IIKiAANBHUX IIpoMeHiB CoHId,

4) 1CHYBaHHSI HAa BEAUKHX IIAOINAX CYXOMOAY ITOCTIMHOTO BOAOTOTO 1 TEIIAOTO KAIMATY.

3 MOMEHTY BUXOAY Ha CYIIy BHIIl POCAMHU PO3BHBAAHCH B IBOX OCHOBHUX HalpdMKax: BOHU
YVTBOPHAHU Bl BEAMKI €BOAIOLIMHI TAKHW — ramnaAoigHy 1 aunaoigHy. [lepina mpeancraBaeHa BIOAOIAOM
MoxomoaiOHi, ¥ 9KUX B KUTTEBOMY IIMKAl JOMIHYy€ TallAOiflHE CTaTeBE IOKOAIHHS — raMeTodirT,
Apyra - pelrra BUIIUX POCAUH, ¥V SKUX IIepeBaxkae AUIIAOIHEe Oe3cTaTeBe MOKOAIHHS - CIIOPOdiT.

Buii pocanHm HaaigyioTh 300.000 BuaiB, 3 Hux 5S000 BuaiB y daopi YKpaiHi.
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Ha 3emHilt Kyai me# Bigmia o0'emHye OAM3BKO 35 THCHY BHOIB POCAMH, 30KpeMa B YKpaiHi -
6Aau3bko 600. BiabiIicTh MOXOMOMIOHUX - OaraTOpidyHi POCAMHH, II0 MAaIOTh PO3MIipH BiJ MisiMeTpa o
OEeKIABKOX caHTuMeTpiB. HalbiAbIINX PO3MipiB carae BOASHUM Mox ¢oHTiHaaic - 70 60 cM, a TakoxK
[esIKi MOXU-eIli(piTH, sIKi IT0CEASTIOThCS Ha IMOBEPXHi AepeB. BiAbIIiCTh MOXOIIOAIOHUX KUBE V ITIOMipHOMY
Ta XOAOMHOMY KAiMaTi 000X ITiBKyAb. PoCTyThb BOHHM B Aicax - Ha IPYyHTIi, ITiICKy, CTOBOypax mOepeB
(errichiTy), Ha GoaoTax, € cepem HHUX i BOASHI POCAMHU. 3yCTpPidaroThbCd MOXOIIOMiIOHI HaABITh y CYXHUX
CTerax Ta IIYCTeASX, YUMaAo iX i B Tpomikax. MoxkeMo mobadyuTu MOXHU B3I0BK acaAbTOBUX MOPIiKOK,
Ha gaxax Ta (pyHaaMeHTax OYAHMHKIB, as€ IIapCTBOM MOXIB yBasKalOThb TYHIAPY Ta BOAOTI BHCOKOTIP'S
TPOIIIKIB.

B YkpaiHi, 3 moHan 70 BUAIB MaplllaHIlii, IOIMUPEHUN OAWH BHUI - MapIllaHIlid 3BU4YaiiHa. BoHa
JacTo 3yCTPIYaEThCsa HA CUPHUX 1 O0OAOTHUCTUX MICIISIX, BOTKHX CKeAsX. [TolmupeHa 1o BCiti AiCOBiM 30Hi.
Ile HeBeAMYKa CAaHKa OABOAOMHa pocAamHA, 2-10 cM 3aBOOBXKKHU 1 1-2 CcM 3aBIIUPIIKH, 3 TEMHO-
3eA€HUM (3BEPXY), AUXOTOMIYHO PO3TAAYKEHHUM MAACTHUHYACTUM TAAOMOM.

BepxHda yacTuHa cAaHi Ma€ APiOHUM ciTyacTUM PUCYHOK. B I1eHTPI KOXKHOI MIATHKH BUIIASIIETHCH
OAMCKyYa TAdMa 3 TEMHOIO KPAaIlKOI0 B CEpPEeAMHI — MPOAUX 3 MIPOANUXOBOIO HIIAMHOIO. Ha BepxHIiM
YJacCTUHI CAaHI TakKoX MOXKHa OauuTh BHUBOJAKOBI KOIIHKH, IO MAalOTh BHUTAGll HEBEAUKUX
KEAUXOMOoMiOHUX BUPOCTIB. Ha ixX OHI yTBOPIOIOTBCS BUBOAKOBI TiABLIS (TaaAidii) Ha MiHIaTIOPHUX
HixKKax. [lizk gac goury iX 3MHBa€ BoAa, 1, MOTPANHUBIIMN Y BOTKY 3€MAIO, BOHU IIPOPOCTAIOTh ¥ HOBY
CAaHb MapIIaHII].
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Ha Hu>XKXHIM NOBEPXHiI cAaHi po3TalloBaHi aMm@iracTpii Ta
YUCEAbHI PU30iAN ABOX THUIIIB: IIPOCTi Ta A3M4YKOoMoAioHi. ITpocTi
pHU30iA BCMOKTYIOTH BOAYy 3 MIHEPAABHUMHU COASIMH Ta
IIPUKPINIAIOIOTE TaAoM  MapmiaHiii mo cybcrpary. Ilo
A3UYKOIIOAIOHUM 3MiNMCHIOEThCS PYX BOAM A0 PI3HUX MJIATHOK
TaAOMY. Takum YUHOM, TaAOM MapIaHILii Mac
JOP30BEHTPAABHY Oy/I0BY.

AHTEPUOIN — HEBEAWYKHU MIINIEYOK Ha KOPOTKIM HIiXKII 3
OAHOIIApPOBOIO CTiHKOIO. IlopoxKHMHaA aHTEepPUOil0 3allOBHEHA
CIIEpMAaTOr€HHOI TKaHUHOIO. KoxKHa KaAlTMHaA cClepMaTOreHHOi
TKaHUHU YTBOPIOE ABa ABOIXKIYTUKOBHUX CIIEpMaTO30i4a.

Ha xxiHouil migcTaBlll (apxeroHiedop) IpoMixK il IpoOMeHIB
po3TallloBaHl apXeTroHil, sIKi CKAQIAIOThCA 3 OBAABHOTO Y€PEBIIS
Ta BUTArHyToi 1nubiku. Ilutika 3Bucae mpoHun3ly. CTiHKa
apxeroHid omHoIIapoBa. B dyepeBlll po3TalloBaHa SUIIEKAITHUHA,
B IIWHWIl — KaHAABLIEBI KAITUHU, 9Ki OCAU3HIOIOTBCS B 3PIAOMY
apxeroHii. Ilicad 3AUTTA AULEKAITUHU 31 CIepMaTo30igoM i3
3UTOTU VTBOPIOETHCA 0Oe3cTaTeBe IIOKOAIHHS MapIIaHIli —
CIIOpOodiT, IPEeACTABACHUN CIIOPOTOHOM.



[3 pomy moaiTpux y ddaopi YKpaiHu npeactraBaeHi 8 BumiB. Ha#biapin
XapaKTepHUU — IOAITPUX 3BHUYAMHHUU — POCTE TYCTUMH OE€PHUHAMMU Ha BOIKHUX 1
CUPHUX MICIISIX ¥ Aicax, 0cOOAMBO XBOMHUX, Ha AyKax; IIOIIHUPEHUM MaiKe 10 BCii
YKpaiHi, 0coOAMBO B AICOBHUX 1 NipchbKHUX patioHax. Ctebao mpame (20-40 cwm), rycro
BKPUTE ILYIKHUMHU AIHIAHO- AaHIIETHUMH diroigaMu. 303yAUH ABOH — OaraTopiuHa
OBOAOMHA PpoOCAMHa. AHTepumAii i apxeroHii po3BUBaIOTBCA Ha BeEPXiBKax cTebeA.
3arnaimHeHHd BiA0yBaeThCs ITi Yac A0Iy abo B POCi paHO HaBECHI.

IPOOSIGE CNCPOTH,
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Cdharnoni, abo «6iai», TopdoBi Moxu 00'egHYyIOTH 6AM3bKO0 300 BuAiB. BoHU 3pocTaroTh Ha
3a00A0YEHUX MIATHKaX AiCcy 3 OigHUMH IpyHTamMHu, Ha 6oasoTax. Lli MoOxXu 3maTHI IIOTAMHATH
BoaoTH B 30-40 paziB Oiablile cBO€i Baru. lle ToMy, 110 B AUCTKaxX cParHyMy €, KpiM KHUBHUX
XAOPO(PIAOHOCHUX KAITHH, MEPTBiI BOMOHOCHI TiaAlHOBiI KAITUHH, 3allOBHEHI noBiTpaMm. Came 11
KAITUHU MOXYTb YyTPUMyBaTH BoAOTy. KoAMm pocAMHU cdarHymy KHBiI 1 3HaAXOOITBCH §
BOAOTOMY CEPEIOBUIIl, TO 3BEPXy BOHUM 0Aifo- 3eAeHi, a 3HH3Y - 0iai. CparHoBi MOXU MAalOTh
AUCTKOCTEeOAOBY OyOOBY, i, Ha BiAMIHY BiZl 303YAMHOTO ABOHY, € OMHOAOMHHNMU, TOOTO YOAOBiUi
M KiHOY1 cTaTeBl OPraHu 3HaAXOAsThCSI Ha BEPXIBIIL OAHIET pOCAMHHU. TaM 3Ke IIICAS 3allAlfHEeHHS
VTBOPIOIOTBCSI TPH HEBEAMKI KYASCTI KOPOOOYKH, y HGKHUX [A03piBaroTh cropu. Tam, mge
3'IBASIETBCS cparHyM, BiaOyBa€eThbCd 3a00A0YYBaHHSA I'PYHTY.
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HapomgHorocrmogapChbke 3Ha4YEHHS.

BepyTh y4acTh y Kpyroobizi pedoBUH 1 eHeprii Ha 3eMAi, 9K 1 iHIII POCAWHU, SIBASIOTH CODOOIO
He3aMiHHUH KOMIIOHEHT 6iocdepu 3eMai.

[lepimuMu 3’9BASIIOTHCS HAa HE3aCEeA€eHHUX cyOcTparax.

BepyTh y4YacTb y CTBOpPEHHi o0cobAauBUX 0i0I1leHO3iB, 0COOAMBO TaMm, MOe MaiKe CYIIABHO
IIOKPUBAIOTh I'PYHT (TyHApPA).

MoxoBHi# MOKPUB 30aTHUY HAKOIIUYYyBaTHU 1 yTPUMyBaTH PaglOaKTUBHI PEYOBUHU.

Y 3B’a3Ky 31 3aTHICTIO BOMpPATU 1 yTPUMYyBaTU BEAUKY KiABKICTb BOAM, BIAIrparOTh BEAUKY POAb Yy
PETyAIOBaHHI BOMHOTO 6araHCy AaHAUIadTiB.

CHOpu4yuHSIIOTE 32a00A0UyYBaHHS TEPUTOPIH.

CdraruoBi MOXU — MKEPEAO YTBOPEHHA TOPPY, AKUN IIUPOKO BUKOPUCTOBYETHCHA B IPOMHCAOBOCTI.
Topd BUKOPHUCTOBYETHCA K IMAAMBO 1 9K I[IHHA XiMidyHa CHPOBUHA, 3 HHOI'O BHUTOTOBAAIOTH BICK,
napadid, eHoAH, OIITOBY KHCAOTY Ta iH. pe4OoBUHU. TaKoXK TOp( BUKOPUCTOBYETHCS 9K JOOPHUBO,
IIPpU LIBOMY HE TIABKU HIABUIIYETHCHA BPOKaAM CIABCBKOTOCIIOAAPCHKUX KYABTYD, AA€ 1 IIOAININYETHCH
CTPYKTypa I'PyHTy. BaxkauBe 3HaueHHd Ma€e Topd B SKOCTI OYAiBEABHOTO TEPMOi30AIIIIHOTO
MaTepiasy Iad TPyOOIIPOBOIIB i JKUTAOBUX OyaiBeab. 3 Topdy BUTOTOBASIOTE HAITip i KAPTOH.

HesKki cdharHOBI MOXH MalOTh aHTHUOIOTHYHI BAACTHUBOCTI i 3aCTOCOBYIOTBCS B MEIUITUHI.
BUKOPUCTOBYIOTBECS [AAS OLIIHKU 3a0pyaHeHHa aTMocepu. BpiomMeTpu — KOPOOOYKU C POCTYIUMU
Ha HUX MOXaMHU.
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Bignia TlaaynHononibui (Lycopodiophyta) — BiamiA BUIIMX CIHOPOBUX CYAWHHHX POCAUH,

110 Haaigye 0am3bko 1000 cyyacHux BUAiB (B Ykpaini 12 Bugain). [laayHomomiOHI ogHa i3

Ha¥JaBHIIINX I'PYIl POCAUH. BUKOIIHI penITKu ixX BiloMi IMoymHalo4Yu 3 CUAYpPYy. Ha#ibiabioro

PO3BUTKY IIAQYHOIIOMiIOHI MOCATAM B KaM’sSTHOBYTIABHOMY IIepiofdi Imaneo30UChbKOoi epu i Oyau

IIpeACTaBA€HI OaraTodyuceAbHUMU BeAUKUMH (o 30 M) mepeBaMu: AedigoleHApPOHaMH,

CUTIAGPIIMU Ta IHIIUMHU, dKi POPMYyBaAU AiCH, a IIOTIM BUMEPAH B KapOOHIi ITaA€030MCBHKOI

epu. BoHum BimirpaBasm BaxkKAUBY POAb B VTBOPEHHI IIOKAQIB KaMsTHOTO BYTiAAL

(AeTIiIOAEeHOAPOHHU, CUTIAGPI] Ta 1H.).

CydyacHi npeaCTaBHUKU IIAQYHOIOAIOHUX POCAUH — OaraTopidyHi POCAMHU, TIOUIHUPEHI 10 BCiHt
3€eMHIN KyAl. ¥ XKUTTEBOMY ITUKAlI TAQYHOIIOAIOHUX CIIOCTEPITa€ThCHd UiTKE UYepryBaHHSI IIOKOAIHb.
[lepeBaxkae HecTaTeBe MOKOAIHHS, ToOTO cmopodit. CriopodiT MAayHOIIOAIOHUX PO3UYA€HOBAHUM
Ha: KOPiHb; cTebao; ApibHI, iHOAI AYCKOMNOMiOHI AMCTKU. AUCTKU IIAQYHOIIOMAIOHUX € BUPOCTaAMHU
crebra. BoHu caabkomudepeHItifioBaHi, 3 1-2 Hepos3raAy:KeHUMHU XKXHUAKaMU. [laayHomomiOHi
CTAHOBASITH MiKpO(iABHY AiHiI0 eBoatollii. TobTo mag HHUX XapakKTepHa MiKpodiaia — apibHi
AUCTKH T'yCTO po3MillleHi Ha cTebai. [laronu nmaayHomoaiOHUX HE MAlOTh YiTKO BUPaXKEHUX BY3AiB
i MixkBy3AiB. CTebaa Ta KOPEHI MAAQYHOIIOAIOHUX JUXOTOMIYHO TaAy3dThCH.




CriopaHrii mnaayHomomiOHUX poaTalroBaHi abo B masyxax, abo 3 BEPXHBOTO OOKY
BUIO3MIHEHUX AHUCTKIB (CriopodiaiB). YepryroducCh i3 CTEPUABHUMU AHCTKaMM, BOHU yYTBOPIOIOTH
y300BXK cTebAa CIIOPOHOCHI 30HM abo 3k 3ibpaHi y CIIOPOHOCHI KOAOCKU (cTpobiam). IlaayHu
HOMIAFIOTE Ha PIBHOCIIOPOBI Ta Pi3HOCHIOPOBI.

PieHocnopoei — OAHOMOMHI. Y HaIIIUX AicaxX TOHIUPEHUM IaayH OyaaBoBumHuii. Criopodit
rIAayHa — 3eA€Ha POCAMHA THIIOBOi OymoBU maayHiB. 'ameTodyiT (abo gK #Horo e Ha3uBalOTh —
3apOCTOK) MAQYHONOMIOHUX — HeBeAWYKH# (0AmM3bKO 3 MM Yy miamMeTpi) MDia3eMHUH
6e3xaopodiAbHUM ABOCTAaTEeBUH 3apOCTOK, IKHH BCTyIIae B cUM0Oio3 i3 rpubamMu, poO3BUBAETLCH
y>Ke TMOBIABHO 1 3kuBe n0 20 poKiB.

PisHocnoposi (Haupukaad, NMAAyHEIb-CEAdTIHEAA) MAIOTh MIKPOCIIOPH Ta METracIliopd — Pi3Hi
3a PO3MIPOM 1 IKICTIO; 3 HUX BUPOCTAIOTh Pi3HOCTATEBI ramMeTodiTHU (CTaTeBe IIOKOAIHHS) — II€
OBOIIOMHI POCAMHHU, Y GKUX 3apPOCTKHU PO3BUBAIOTHCA IIi OOOAOHKOIO CIIOPH 3a PaxyHOK ii
IIOXKUBHHUX PEYOBUH IIPOTATOM KIABKOX THXKHIB. 3alAifHEHHS BiIOyBa€ThCs AUIIE ITPU HASIBHOCTI
BOAOTH, Yy KpalleAbHO-PIiIKOMY CEPEAOBUIII. [3 3UTMOTH PO3BUBAETHLCS CIOPOQIT, HaA HBOMY
VTBOPIOIOTHCS CIIOPU, YTBOPEHHIO AKUX IMepeaye pPeayKLiMHui moxmia. B ocHoBy kKaacudikarrii
IIAQYHOIIOAIOHUX ITOKAAIEeHO 0COOAMBOCTI OymoBU criopodiTa.



Y naayHiB 1o6pe po3BUHEHE BereTaTUuBHE PO3MHOXKEHHS.

[TpeacTaBHUKU IIAQYHOIIOAIOHUX Ha TepuTopii YKpainu:
- TAayH OyAaBOBUIHUH,
~ TIAQYH PiYHUMH,
- Oapanenp 3BUYaiHUM (maayH-O0apaHells),

- ceAariHeAa MAayHOIIoAiOHA.

Poab maayHomomiOHMX choroAHi HeBeauKa. Criopu IAayHIB, sgKi MaooTh 50%
HEBUCUXAIOYOl 0Ali, BUKOPHUCTOBYIOTb Yy (apMakoAorii (IK AUTAYY IIPUCUIIKY), ¥
METaAyprii Ipyu BUTOHYEHOMY AUTTI (0OCHIIarOTh CTIiHKH (POPMOUYOK) Ta B ITiPOTEXHIIIi
(mast peepBepka). HemepeBepilieHe 3HAUEHHS OaBHIX IMAAQYHIB SIK YTBOPIOBAUiB BYTIAA4.
CydacHi maayHHU B YKpaiHi — PiAKICHI POCAMHH, BOHU 3aHECEHI 10 YepBOHOI KHUTHU.
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Binnia Lycopodiophyta nomiasgeTbcd Ha 2 KAACH:

- IlaaynoBupgHi - Lycopodiopsida

-  MoaooguABHUKOBU/HI - Isoetopsida.
Kaac Lycopodiopsida BKarogae 3 mOpsSaKH:

- AcTepokcuaoBi - Asteroxilales

- IlaayHnoBi - Lycopodiales

- IIporoaemigomeHaposi - Protolepidodendrales
Knac InayroeuoHi, abo Aikonooioncuou (Lycopodiopsiday).
HaaexxaTb BUMeEpPAL 1 CydaCHI POCAMHHA.

Bumepai nopgaaku: AcTepokCcHAOBi (Asteroxylales) 1 [IporoaenimoneHaponi (Protolepidodendrales).

Ilopsiook I1nayrosi (Lycopodiales)

Criopodpitu TpaB’aHucti, OararopiuHi. Crebao0 Ta KOpiHB He MarTb Kambito. HaaexxaTph
PIiBHOCIIOPOBiI IAayHOIIOAIOHI (Crmopu oagHaKoBiI 3a poa3mipom). Cmopanrii poaralmoBaHi Ha
criopodrirax, 3BUYANHO 3i0paHUX B CTPOOIAHM, IO HEPIAKO HA3ZHUBAIOTHLCS CIIOPOHOCHUMHU KOAOCKAMHU
(TepMiH HeBmaAuit i TOMUAKOBUH). AMCTKU 0e3 sa3u4kKiB. [[ameTodiT ABOCTaTEBUH, V TPOIIYHUX BU/IB
-  HaA3eMHUU, OoAHOPIiYHUMK, y ¢opM IIOMipHOrO KaiMaTy - TMia3eMHui, OaraTopigyHHUH,
XapakTepUu3yeTbcs canpodiTHUM abo HarmiBcarnpodiTHUM criocoboM XKuTtd. CrnepmMaro3oiau ApiOHI,
YUCAE€HHI, ABOMKTYTHUKOBI. [Topssmok BKarodae poauHu [IaayHoBi Ta BapanHiiesi.



AentigoageHApOH

B < O3 a0 40 m y BUCOTY;
Ciriasipis

@3 aAlameTp cToBOypa 40 2 M; _ ACTEPOKCHNOH
BEACTEeHCHhbKUM i : —s _
M3 CTPOOIAM AOCSITaAU Y AOBXKMH)

AepeBOBMAHMM [1AayH =
- A0 50 cMm.




Poouna IlnhayHosi (Lycopodiaceae) Ma€e KinbKa POIiB.

Pin Tlaayn (Lycopodium) mae 6au3bko 400 BUAIB, 3 SKHUX OIABIIICTH IOHIMPEHiI B TPOMiKax i
cyOTpoIikax, asre AesKi BUAU MalOTh OIABIII HNIMPOKI apeasd B 00AaCTIX 3 IIOMipHUM 1 XOAOMHUM
KAaiMaToM. Bci mnaayHu HazazemHi abo emidiTHI  OGaraTopiuHi  TpaB’IHHUCTI POCAWHH 3
IPSIMOCTOSYUMHU, CAQHKUMH, 3BUCAIOUYMMMU, IIOB3yYUMU abo Aa3gyuMH I[IaroHaMHu Ta 3
JA0JaTKOBUMH KOPEHSIMH.

[IanayH OyaaBoBugHuiM (L. clavatum) momiupeHUM B XBOMHHUX Aicax (YacTillle B COCHOBUX).
BaraTopiuHa pocAMHa, Ma€ CAQHKE MUXOTOMIYHO pO3raAyzKeHe CTebAO0 3 BUCXIMHUMU BUAYACTO-
PO3TaAy>KEHUMHU [aroHaMu i AUXOTOMIYHO PO3TaAyK€HHMU KopeHsSMU. CTebAO Ta TIAKH TYCTO
BKPUTI APIOHUMHU AUCTOYKAMU, SIKi po3TallloBaHi CIipaAbHO, BOHU € CUAIYUMU, AQHIIETHUMH, IIO0
KpadM 3y0JyacTUMM, Ha BEPXIiBIII 3 IIIHAOMNOMIOHUMHU BiCTpSIMU. B3M0BXK AMCTKA ITPOXOMIUTH
XKHAKaA. AMCTKHU 30BHI IIOKPUTI €MiAEPMICOM 3 IIPOAUXOBUM arapaToM.

Bararomaposuii Me30dia CKAQAETECA 3 KAITHH 3 XAOPOMDIABHMMM 3€pHAMH. IX paau
PO3MIAE€H]I TOBITPOHOCHUMH IOPOKHUHAMH.
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B cepenuHi AiTa y maayHa 6yAaBOBHIHOIO 3’IBASIIOTBCSI 2 CTpobiam, piaiie 1-3. BoHU pO3MIIyIOTHCS
Ha BepxiBKax crebea. Ha oci crpobisa dyepernuTryacTo po3TalloBaHi criopodiAr, BOHHU IIAIBYACTi, 3HAYHO
ApiOHIIII 3a BereTaTUBHI AUCTKU, CEPIIEIOAiOHI, 3aKiHUYyIOThCA MOOBTUM, II0 Kpaio 3yO04YacTHUM BiCTPSM,
IIPU JOCTUTaHHI HaOyBalOTh JKOBTO-30A0TUCTOTO KOALOPY. Ha BepxHboMmy 6011 6iag ocHOBH criopodyisa Ha
KOPOTKiH HIiXKIIi CHUAATH CIIOpaHTii, BOHU HUPKOIIOAiOHI, OMHOTHI3AHI. B HUX pO3BUBAETHCS BEAHUKA
KiABKICTb OTHAKOBUX APiOHUX crop. CIiopu OKPYTAO-TeTPaeaApudHoi POPMH i MalOTh 3KOBTE 3abapBAE€HHH
Ta AB1i 000AOHKH: 30BHIIIIHA - €K3UHAa (€K30CHOopil) - ciTyacTa, 3 HOTOBIIEHHIMU Ha TpaHAX, BHYTPIIIHA -
iHTUHAa (eHaocrnopil) - ToHeHbKa. Crnopu MIiCTITh 40 S0 % >KUPHOI 0OAll, HE 3MOYYIOTBCS AOIIOBOIO BOIOIO,
rIAaBarOYH Ha il HoBepXHI (3BiACH 1HA3Ba ,IIAQyH’).

Criopanriii Mae TpbOXIIapoBy OOOAOHKY, BHYTPIIIHIM IHIap gKoOi (TeneTyM) Mailizke IIOBHICTIO
PYHHYETBCHA, BMICT MOTr0 KAITUH BUKOPUCTOBYETHCA IPH PO3BUTKY crop. Ili TproxuiapoBor 060AOHKOIO
PO3MIILIYETHCSI apXECIOPiH.

Croopu 3 OOLIOBOIO BOAOIO BMHBAIOTHCH B T'PYHT 1 4epe3 S-7 POKIB Ti 3 HUX, II0 HOTPANIAAIOTH Ha
rAuOuHy He 0iabiie 8-10 cM, IIpopocTaroTh, MAIOYH II0YATOK CTATE€BOMY IIOKOAIHHIO — TraMeToqiTy
(3apocTKy). 3apocToK, HOKpUTHUU ermimepMmicoM. 3HU3Y i 300KiB 3apocTKa BiaxXondaTh puzoinu. Han
HUXKHIM eITiiepMicoM po3MilieHi y 3-S5 pamiB KAITHHU, sKi MicTaTh rihu rpuba (eHaoTpodHa MIKOPHU3a).
3a HUMHU PO3MIIILYETHCI HIap BEPTHUKAABHO BHIOOBXKEHUX KAITHH (maasicamHuit). [aubire posamimnieHa
3aracarpda TKaHHUHA, B KAITHMHAxX SKOI HaAKOMUYYeEThCSI KpoxMaa. CepemwHa 3apocTKa 3arHdaTa
[IapPEHXIMOIO.
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3apocToKk — (rametodiT) - aABocTaTeBUM, TOOTO Hece i aHTepumii, i apxeroHii. AHTepHAii MMOBHICTIO
3aHypeHi B TKaHUHM 3apocTKa. ApPXEroHii MarmThb TUNOBY (opMmy i OyaoBy, depeBlle iX 3aHypeHe B
3apPOCTOK, a IIMHHKa BHUCTYIIAaEe Ham IoBepxHelo. [licag 3amaigHeHHs 3urora 06e3 IIepiogy CIIOKOIO
IIPOPOCTAaE, MIAUTBCA 3 OMHI€l KAITMHU (POPMY€EThCH ITiIBICOK, a iHINa - 3apoakoBa. [ligBicok Oiabllie He
JIAUTBCSI, 3apoKOBa KAITHHa OaraTopa3oBO MIAUTBCS 1 [a€ IIOYaTOK 3apoAKy. Y IIAayHa 3apOCTOK
IIiA3eMHUM, ToMYy POPMYETHCS HixKKa — HaIliBKyYAEIIOAiOHE TiAblle, IKe 3aHYyPIOETHCA B TKAHUHY 3apOCTKA i
3abesneuye sKUBAEHHS 3apoaKa.

Y cdopmoBaHoro 3apoaka mobpe momMiTHe crTebeablle, Ha AKOMY POPMYETBHCS MEPHINHM AMCTOK, 0iad
OCHOBHU CTeDeAblld BUHHUKAE [OMATKOBUM KOpPiHb. [IpopuBarodYm TKaAHWHY 3apOCTKa, 3apO/0K

PO3BHUBAETHCA ,ZLaAi 1 yTBOPIOE MOAOLY POCAHHY.
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Kaac MoaoauABHUKOBI abo [3o0eToricuau.

Kaac Isoetopsida Bkarodae 3 IOPIOKH:
- CeaaruHeanoBi - Selaginellales
-  AenunmoneHnposBi - Lepidodendrales
«  MoaomuALHUKOBI - Isoetales

Croom HaaexXXaTh PIi3HOCIOPOBi IIAQYHONOMIOHI (MarTh MIKpo- i MakKpocropu). AHUCTKH 3
a3ngykaMu. [amerodiTu omHOcCTaTeBi, MAPiOHI, PO3BUBAIOTHCSI HE 3aAHUIIAI0YN OOOAOHKHU CIIOPU
IIPOTSATOM POKY, 3a PaxXyHOK ITOXKHUBHHUX pedoBUH criopu. Cloau HasexkaTh HMopaaku: [IaayHkoBi abo
CeaarinenoBi (Selaginellales), AenimomesapoHOBi (Lepidodendrales) i MoaoauabHUKOBI (Isoétales),
npudyomy AemniioIeHAPOHOBI ITOBHICTIO BUMEPAIL, a ABa 1HIII MOPSIAKHN 3apa3 IpPeAcTaBA€Hl y PAOpi.

[Topamok IlaaynkoBi abo CeaariHeaoBi (Selaginellales). Pig IlaayHok ab6o CeaariHeana
(Selaginella) Bkatouae nipubanusHo 700 BumiB. BiAbBHIICTE - HEBEAUKI IOB3y4di TPaB’THHUCTI POCAWHU,
auiie S0 BUAIB MalOTh IIpsMoOcCTossue cTebao. [lopocaa pocarHa (CIopodiT) ceaariHeAr 3a 30BHIIIHIM
BUTASIOM AyzKe IT0Ai0Ha [0 IAayHIiB, Ma€ HiXKHE CAQHKE MIUXOTOMIYHO po3rasyzkeHe ctebao. Bumu 3
IPSIMOCTOIYUM CTEOAOM MarOTh APiOHI CHipaAbHO PO3MIIIEHI AUCTKU OJHAKOBOT'O PO3MIipy.
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Y BumiB, 10 MAIOTh CAAHKE CTeOAO, AUCTKU PO3MIILIEHI B aABa
paau. KoxXHUH psan cKaamaeTbcd 3 OABOX TICHO 30AMXKEHUX
AUCTKIB. BepxHi AUCTKM MaA€HBbKi, HUXKHi — 0iabIiri. PocarHa mae
JOP30BEHTPaAbHY OyaoBy. Biad OCHOBU AMCTKIB € IIAiBYACTUM
BUPICT — 93UYO0K (AITyAQ).

Jdo  TIpyHTy  ceAariHEAM = IIPUKPINAIOIOTBCSI  TOHKUMHU
AUXOTOMIYHO PO3TaAy>KEHUMH KOpeHIMH. KopeHi BHUHHUKAIOTh
abo Ha crebai, abo Ha ocobAMBHUX yTBOpax — pu3odopax, gdKi
| YTBOPIOIOTBCA ~ BiA  crTebAaa  €K30r€HHO, KOPEeHI Ha  HHX
VTBOPIOIOTHCS eHaoreHHo. CTpobiam 3BHYAMHO TITOOAMHOKI i
po3TallloBaHl Ha BEPXIBKaAX BEPTHUKAABHUX I1aroHiB.

CeaariHeam - PI3HOCIIOPOBI POCAUHU (reTepocropid). Y HHX
HasIBHI CIIOPAHTii ABOX THUIIIB — MiKPOCIIOPAHTii 1 MAKPOCIIOPAHTii.
Y MIKpOCIIOpaHTIIX PO3BUBAETBhCS BEAWKA KIABKICTH APiIOHUX
MIKpPOCIIOP, B MAaKpPOCIIOPAHTidX VTBOPHOETBCA BCbOro 4
Makpocropu. CriopaHrii po3MillleHi Ha BepXHbOMY 0Oor11i
criopoiaiB, gKi 3i6paHi B cTpobiau. Criopodiau 30BHI moaiOHI HA
BEreTaTHUBHI AUCTKH, aA€ MalOTh J00pe PO3BUHEHUMN A3UYOK.
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CriopaHrii MaroTh HUPKOIIOAiIOHY abo obepHeHOo sainernomiony dopMy, CUAATh Ha HEBEAUKIN HiXKII,
ONSTHYTI MBOLIAPOBOIO OOOAOHKOIO. BucTHAarouu#l miap TareTryM, PO3MIIlleHUuH TrAuOIlle, BUHUKAE i3
CIIOpPOreHHOiI TKaHMHU. MiKpo- i MaKpocrnopaHrii 3i6paHi Ha ogHOMY CcTpobOiai, ase po3MillleHH iX OyBae
pi3HEM. HacrTiine MiKpOCIIOpAaHTii 3HaX0AdThCA Y BEPXHINA YaCTUHI, a MAKPOCHOPAaHTIi y HUXKHIN 4aCTHHI
cTpobisa, i po3MillleHi BOHM B Pi3HUX pdaaxX — copaBa i 3aiBa. BiamnmoBiAHO yTBOPIOETHCA OBa TUIH
3apPOCTKIB.

[Ipu mpopocTaHHI MIKPOCIOPH yTBOPIOETHCSI CHABHO PEAYKOBAHUM YOAOBIYHUM 3apPOCTOK, SKHUU HE
3aAMIllae OOOAOHKH MiKpocropu. [Ipm mnepuioMmy T1ofmiai yTBOPIOIOTBCA MOBi KAITUHHM — BEAHKA
(auTepumiasbHa) 1 Maaa (ImpoTasiasbHa). AHTEpPHOlaAbHA MOa€ IO4YaTOK OMHOMY aHTepHAilo. B HbOMY
YVTBOPIOIOTHCS KAITUHHU CTIHKHU aHTepPUdid 1 2-4 cuepMareHHI KAITUHHU.




MikpocnopaHrii poO3KpPUBAIOThCS IIMIAMHOIO (TPIIIIMHOIO) 1 CIIOPU 3 CHAOI0 BUKHIOAIOTHCS HA30BHI.
[aai po3BUTOK YOAOBiIUOro rameTodiTa BilOyBaeThCs Ha 3eMai. B pe3yabTaTi MmomiAy criepMareHHHUX
KAITUH, VTBOPIOETBCA BEAWKA KIABKICTh [BOMXKIYTUKOBHX clepmatro3oigiB. CTiHKa aHTepUumida
PO3IAUBAETHCS 1 CIEPMATO30iAU [MAABAIOTh Y 3araAbHINM Maci IIAa3MH.

Maxkpocropa IIpopocCTaydu, YTBOPIOE KIHOYHUM 3apOoCTOK. Y OIABIIIOCTI BUAIB PO3BUTOK 3apPOCTKAa
BimOyBaeTbcsa Ha 3eMai. [Ipu momial gaapa MaKpoCIopU YTBOPIOETHCSA BEAMKa KIABKICTH HOBUX SOED,
MiXK SKHMHU IIOTIiM BUHUKAIOTH IIEPETOPOAKH, B PE3yAbTaATI (POPMYETHCS OAraTOKAITHMHHUMN 3apOCTOK,
III0 HE TTOKUa€ OOOAOHKHU MaKpPOCHOpPH. Y BEpXHiM YacTHUHI 3apoCTKa KAITUHU IIOCHUAEHO MIASITHCS, B
pe3yAbTaTi 060AOHKA METaCIIOpPU PO3PHUBAETHCS 1 3aPOCTOK BUII'IUYYETHCH Ha30BHi. KAITMHHU 3apocTKa
3€A€HIIOTh, HA HBOMY YTBOPIOIOThCA PHU30iAH 1, TAKUM YHUHOM, KIHOYHUU 3apPOCTOK MOXKE KHUBUTHCS
CaMOCTIMHO. Y BEpPXHiH 4YaCTHHI 3apOoCTKa pPO3BHUBAIOTBCS AapPXEroHii, gKi 3aHypeHl B TKaHUHY
dapoctka. [IIutika apxeroHisa mae aunie 1-3 KaHaAbIIEBI KAITUHU. 3alAifHEeHHS BiaOyBa€ThbCs i dac
OOLLy. 3amnaifHeHa SULEKAITHUHA [OIAUTBCH, 3 HHUXKHBOI KAITHHH PO3BHUBAa€ETHCS 3apPOMOK, HAKHUU
CKAQIA€ETHCH 3 CTEOEABIIsSI, AUCTOUKIB, HI3KKH 1 pu3odopa. 3 BepXHbOi YaCTUHU PO3BUBAETHCH ITiIBiCOK.

Ilopsiook MonodunvHurosl (Isoétales). Pooura MonoounsHukosi (Isoétaceae).

Pim MosonuabHUK (Isoétes) HapaxoBye 64 Buau. lle OaraTopiuHi TpaB’dHUCTI POCAHHHU,
3yCTpidaroThCs Ha BCiX KOHTHHEHTaX, ocobauBo B I[liBHiuHiY Amepuni. Ha Ykpaini 3ycrpidaerbcsa 3
BUOM, III0 POCTYTh B O3epax Iif Bomoro. PizHocmopoBi pocamnHu. Criepmarto30igu 6araToKIyTHKOBI.
MoOAOOUABHUKOBI MOTOMKHU A€o0 HAPOHOBUX.
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pyTy AiHIIO €BOAIOIli, MOB'sI3aHy 3 piHiodiTaMH, CKAamae BiaaiaA XBOIIEBUAHI -
Equisetophyta. lle mpagaBHs rpylia POCAUH, 10 3'SBHAACH B AE€BOHI, JOCATAA PO3KBITY B KapOOHi, a
Ha IIo4YaTKy Tpiacy mnodasna BuUMHpaTd. Ha BigMiHYy BiA I1HIOIUX BHIIHUX CIIOPOBUX XBOIIEBHIHI
XapaKTEePU3YIOThCS YiTKO BUPAKEHOIO METaMEPIEI0 (UACHUCTICThIO) IMaroHiB. 3BIACH IX Apyra Ha3Ba -
YAEHUCTI - Articulatae. 3a 3araabHOIO CTPYKTYPOIO TiAa BOHH HaraAyloTh HACIHHI POCAUHHU edenpy
KazyapuHy. [JJarekKuii IPOTOTUII TAKOI CTPYKTYPH HIPEACTABASIIOTE XapPOB1 BOJOPOCTi.

B eBoaAmoliitHOMYy BigHOIIIEHHI XBOIIEBUIHI SBAFIOTH COOOIO CaMOCTIHHY MiKPOAUCTHY
(MiKpodiabHY) AiHiIIO €BOAIOIIII CTeAdpHUX pPocAuH. CBOEpiAHiI iXHI AMCTKU SBAAIOTH COOOI0 He
BUPOCTH Ha OCi, a BUAO3MIHEHI, CHABHO CKOPOY€H1 pPeayKOBaHi IAOYKH.

Cy4yacHi BHUAU XBOIIIB — Ile O0araTopidyHi TpaB’SHUCTI POCAMHU, ix 32 BUAU i 00’cmHaHi BOHU B
oAHY poauHy XBoHIOBi (Equisetaceae) Ta oguH pif — XBoOII. Y daopi YKpaiHu 3ycTpidaeTbcd 9 BUIIB:
XBOIIl ToAbOBUHM (E. arvense), xBoill aicoButi (E. silvaticum), xBoi 6osoTHulM (E. palustre), XBOIIL
AydHUHU (E. pratense) Toiro. Cepen XBOIMIB 3yCTPidarOThCd KAapPAUKOBI POCAMHU 5-15 ¢cM BHCOTOIO H
ao 1 MM y miameTpi, i poCAMHHU 31 cTebAOM y KiAbKa MeTpiB (v Tpomikax). LlikaBuUM peaikToM HaIIoi
dnropu € xBoiy Beaukuit (E. telmateia), Bucora sskoro gocdrae 80 — 100 cm. Bim mommupeHuil y
TiHUCTUX Alcax Kpumy 1 Kapnar. Y piBHUHHIM 4YacCTHUHI YKpaiHU BiH 3yCTPIYa€EeTbCd pPiAllle.
Haibiapmiuii cepes XBOIIIB XBOIIL MraHTCEKUU (E. giganteum) pocTe 9K Aa3siya POCAWMHA B TPOIIIYHUX
aAicax IliBoeHHoi AmMepuku i mocsarae 10 — 12 M y BUcCOTY HIpu TOBIIMHI ctebaa 0,5 — 2 cm. Cepen
JaBHIX BHMEPAUX POCAMH OyAum pgepeBa 1 Kylli. XBOLIENOMAIOHI MarwThb CITIABHI pPHCH 3
IIAQYHOIIOMIOHUMH, Ta € i BigMiHHOCTI. CydacHi XBOIIEIIOAiIO0HI PO3IIOBCIOMKEHI Ha BCiX MaTepHKax,
BUKAIOYAIO4YM ABcTpasiro Ta HoBy 3eaanmiro. Ix MoxkHa 3ycTpiTH y BOAOTHX Aicax, Ha 6oaoTax i
AyKax. YacTo momIupeHi Ha KUCAUX I'PYHTaX.



XapakTepHOIO PHUCOI0 XBOMIEIIOAIOHUX € HASIBHICTh Y HUX CBOEPIAHUX CTPYKTYDP,
IITI0 HECYTHb CIIOPAaHTii — cnopaHeiegpopis. Kiablid criopaHriedopiB abo yTBOPIOIOTH HA
cTeOAl CIIOPOHOCHI 30HU, II0 YEPIYIOThCA i3 BET€TATUBHUMHU AUCTKaMH, a00 CUOSITH
Ha KiHIIIX ocel, YTBOPIOIOYHM YUCTI (III0 CKAAOAIOTBhCs AHMIIE 3 ciopaHTiedopiB abo
i3 cropaHriedopiB 1 CTEPUABHUX AHCTKIB) cTpobiau. IlepeBazkHa OiABIIICTH
XBOIIETIOAIOHUX PiBHOCIIOPOBI POCAUHH, i AHIIIE [IesIKi, IepeBa*kKHO BUKOIIHI DOPMH,
- P13HOCIIOPOBI.

CraTeBe IOKOAIHHS — ramMeTodir, abo 3apoCTOK — y HHHI ICHYIOUHUX XBOIIIB
IIpeicTaBaAeHe OHO- abo [aBOCTATEBUMU HEOOBTOBIiYHHMMHU [Oy2KE€ MaA€HBbKUMU
3€eA€HHMH pPOCAMHaMH, po3MipaMH B KiabKa MiaiMeTpiB. Ha ramerodirax
YTBOPIOIOTBCA  aHTEPUAll 1  apxXerosii. B AHTEPUOIAX  PO3BUBAIOTHCH
OaraToMKTyTHUKOBiI CIIepMaTo30ilk, B apXeroHidx SHIEKAITHHU. 3amAigHeHHS
BilOyBaeThCs IIPU HAIBHOCTI KpalAMHHO-PiAKOI BOAU, i3 3UTOTU 0e3 mepiomy
CIIOKOIO BUPOCTA€E HOBE Oe3cTaTeBe ITOKOAIHHSI — CIIOPOQIT.
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30BHiI cTebOAO0 BKPUTE EIAEPMICOM, CKAQAEHUM i3 BUTSITHYTHUX KAITUH 3 OyKe
IIOTOBIIIEHMMH 1 HAaCHYEHUMHU KPEMHE3€MOM CTIHKaMU. B emigepMmici € 4UCAE€HHI
IIPOANXU, PO3MIIIEHI TMO3A0BXKHIMU pdaaMu (1o cxusax pebep) i1 3aranbaeHi B
XAOPOPIAOHOCHY TKaHUHY — XAopeHximy. Ilig emigepmicoM Ha BUcCTynax pebep i B
Obopi3aKax 3aasrae MexXaHidyHa TKaHHWHAa (CKAepeHXiMma), a I Herw Ha pebpax —
XA0PO(piAOHOCHA. 3a MEXaHIYHOIO po3TallloBaHa TKAaHHHA KOpoBOi mapeHximu. Ilig
IIapEeHXIMOI KOPH PO3TalllOBaHE KiABIE CYAUHHUX MIY4YKIB, CKAQAEHUX 3 PAOEMU Ta
cAabKO PO3BUHYTOI KCHAEMH 1 MOOyAoBaHUX 3a KoAaTepaAbHUM TumnoM. lle
aprpocresaa. CyauHHI IOY4YKHW OTOYEHI MEPULIMKAOM 1 PO3MIIIEH]I 3aBXAU HIPOTH
pebep. 3a CyIUHHUMU IIydKaMU (0 1leHTpa cTebaa) MiCTUTBCH BEAMKA IIeHTPaAbHa
IOPOKHUHA. KpiMm Hel, BcepeauHi KOXHOIO IPOBIiAHOroO IIy4dKa € MEHIII
IIOPOKHUHU, SIKIi Ha3UBaAIOTbCHd KapAUuHaAbHUMH. BOHU po3MillleHiI sSKpa3 HOpPOTH
pebep. Ilporu 6GOpPi3MOK poO3MillleHi IIle TaK 3BaHiI BaA€KYAdPHI IIOPOXKHUHU, IO
BUHUKAIOTh y MapeHXiMi KOPU. BCi 11l MOPOKHUHU € TIABKH B MIZKBY3AdX. Y By3AaxX
€AEMEHTU KCUAEMHU -
Epidermis
Chlorophyllous tissue
Vallecular canal
Endodermis

Vascular bundle
Pith cavity

Inner cortex

“——OQuter cortex (sclerenchyma)

——Pore to sunken stoma
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Binnia o6’eanye 3 KaacH:
1. TienieBi - Hyeniopsida
2. Kaunoaucrosni - Sphenophyllopsida
3. XBomieBuaHi - Equisetopsida
Kaac TienieBi (Hyensopsida). Bumepai, icHyBaAau B OeBOHi, He BCi O60TaHiKU 3TroAHi 3
BiTHECEHHSIM iX 10 XBOIIIB.

Kaac KamnoauctoBi, abo CdeHodrinoBi (Sphenophyllopsida). BUKOIIHI pOCAMHU.
['eonoriuHuM BiK: MMi3HIN AE€BOH IIEPMCBKUHN IEPIOA.

Kaac XsomioBugHi (Eguisetopsida). lLle#i Kaac MOOIAGIOTH Ha [ABa TMOPSOKU:
KaaamiToBi 1 XBOIIIOBI. [0 IEPIIOro HAaA€XKaTh BUKAIOYHO BHUKOITHI ITAA€030MUCHKI OOpPMHU.
Jlo apyroro - K BUKOIIHI, TaK 1 Cy4acCHi BUAU, [IOEAHYBaHiI B OAUH P14 XBOILIL.

CydacHi XBOIIEIIOAiIOHI He BiAirparoTh 3HAYHOI POAl y mpupoai. BUKOMNHI XBOII Bilirpasn BaxkKAUBY
POAbL B YTBOPEHHI KaM’sSTHOTO ByTiaas. [lesdki 3 HUX € 3AiCHUMH Oyp’dHaMu (XBoIll IoAboBHUH). [Ipote
OMHOYACHO TOH K€ X. IIOABOBHH € AiKapCbKoOIo, (papOyBasbHOIO Ta ICTIiBHOIO pOCAWHOIO. PaHinie B
€Bpasii i [liBHiuHil# AMepHIli BXKUBaAu B Ky OyAbOM i CIIOPOHOCHiI cTebaa XBOIlla ITOABOBOTO ITiCASI
crieiriaanbHOi 00pobKU. Ha miBHOYI XBOIII MOXKYTh OyTH, HAIPUKAAI, IIIHHUM KOPMOM MAsl oaeHiB Cepen
XBOIIIB € Pl OTPYHHUX OAS JOMAIITHBOI Xya00U, 0COOAMBO XBOIIL OoAOTHUH. Lle roB’d3aHe 3 HAABHICTIO
CaIlOHIHIB 1 TAIKO3U/IB M yCiX YaCTUHAaX POCAMHHU. Ps XBOIIIB 3aCTOCOBYIOTh B HAPOAHINM MEMTUIINHI, a
XBOIII TIOABOBH BXOAHMTBL B AePKABHY papMarorieo. Floro marosu € cedoriHHUM 3aco60M. 3HAXOIUTH
BiH 3aCTOCyBaHHY TaKOXK y BeTepuHapii (Oasd 3aroroBaHHS paH). 3aBOdKHM HAdBHOCTI KPEMHE3EMY
cTebA0 XBOIIB MOAEKYAU BUKOPHUCTOBYETBHCH AT UUIIIEHHS KYXOHHOTO IIOCYAY, IIOAIPyBaHHSI Pi3HUX
JAEPEB’STHUX 1 MeTaA€BUX BHUPOOIB TOIIIO.






[ieHieBi (415-370 MAH. POKIB TOMY), SIKi OITMCaHi OOTEINEpP, OYAM HEBEAUKHMH 4darapHHUYKaMH,
BHCOTOIO0 B KiAbKa JECATKIB CAHTUMETpPIB. IXHi crebaa AUXOTOMIYHO TiAKyBasucsa M OyAM ITOKPHTI
IIOBTOPHO AUXOTOMIYHO PO3TaAy>KE€HHUMHU OCAMHU.

[TpencraBHUKU KAMHOAHCTIB, Ha BiIMiIHY BiJ IN€HI€EBUX, MAAHU YA€HHCTi, OOPO3HUCTI 40 1M BHCOTOIO
crebra y By3Aax SIKUX KOAOTIBKaMU II0 6-9 pos3TalioByBaAUCsS KAWHOIIOMIOHI IITMPOKi, IIABHI abo
AUXOTOMIYHO PO3raAyzKeHi BY3bKi AUCTKHU. [ledKi MaAu reTepodiabHI AUCTKH; BY3bKi AUCTKH BUKOHYBaAU
PYHKIIIIO TPUKPIIAEHHSI, TOMY IHI0 KAMHOAMCTHU OYAM, O4YEBUOAHO, POCAMHAMH, IO Aa3SITh, HA KIHIEGX
T'iAOK pPO3TallloOByBaAUCHd cropanrii, 3i0pani B cTpobiau. KamHoauctu (pig Shenophyllum) yTBoproBasu
T'YCTi 3apOCTi B BOAOTUCTHUX Aicax KaM'sSSHOBYTIABHOTO HEPiOAy.
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PazoM 3 HUMHU 3pocCTaAu MpeacTaBHUKM 30ipHOro poxay KasamitTiB (Calamites), i3 Kaacy XBOIIIOBI,
110 30BHIIITHHOMY BUTASIY BOHU HaraJayBaAUu CydacHi XBOIIl 30iAbIlIeH] B AecaTKHU pasiB. Kasamitu OyAn
MOTYTHIMH [O€pe€eBaMH, MaAW OOBIN TOPHU30HTAABHI KOPEHEBHUIIA, Bl dKHX BIAXOOAUAHU BEPTHKAABHI
nnaroHu Bucotoro 8-10 mo 20 m i 0,5 m B miameTpi. Crebra pACHO TiAKyBaAHUCH, TIAKHM TaKOXK OyAH
YAEHUCTI, AUCTKU Ha HUX PO3TAIIOBYBaAUCS MyTOBYATO, B OAHIM KOAOTIBII OyAao Bim 3 mo 70 AUCTKIB,
110 MaAau B OoBxXUHY Big 0,5 mo 20 cM. AUCTH AiIHIMHI, IIABHI 3 OMHIElI XXKHMAKOIO; Ha BIAMIHY BIZ
Cy4YacCHUX XBOIIIB AMCTKH OYAH (POTOCHHTE3YIOUHUMH.

Crebaa KasaMiTiB MaAanm KaMOili i HapocTaAu B TOBIIHMHY. B ymMOBax BOAOTOIO ¥ TEIAOTO KAiMaTy
IIaA€030I0 KaAaMiTH BETeTyBaAU IIIAUM PiK, TOMY He yTBOPIOBaAUW PIYHHUX KiAellb. YcepeauHi crebaa
PO3BHBAaAacs IMOPOXKHUHA 3a PaXyYHOK PYHMHYBaHHS CceplieBUHU. byau cepiiennoaibHi mpoMeHi.

PizHOoMaHiTHI 3a OyA0BOIO CTPOOIAM KaaaMiTiB MOOCSATaAM B MOOBXKHUHY M0 12 CM, CKAamaAucs 3
KOAOTIBOK CTEPHUABHHUX AUCTKIB, III0 YEPIYIOThbCH 31 crmopaHrioopamu. Criopu ix Maau eaaTepu -
TIFPOCKOIIIYHI HUTKH, 3aBAAKH SKHUM BOHH pPO3CitoBaAuCd. [lOCAIAHUK IUX CIOP, aMEPUKAHCHKUN
nnasreoboraHik P. Bakcrep onucyBas, 1o crnopu Bumepaoro 300 MAH. POKiB TOMY OHOTO 3 KaAaMiTiB
parnToM 3aBOPYILIHAMCH IIi MIKPOCKOIIOM, KOPAYWCh HIBUAKHM pyXaM CBOiX eaaTep, Koau bakcrep
IIEPEHIC CIIOPU 3 BOMHOTO CEPENOBHUINA B CIHUPTOBE. IMOBIpHO, HiA Ai€l0 HapiB CHOUPTY €AaTEePU
IICOXHYAHU U CTaAl CKOPOYYyBaATUCH, CTUMYAIOBAAU PyX CIIOP.



Mop. Qﬁglamitales
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KaaamiTu pasoMm 3
AETIIOIOAEHAPOHAMH M CirlAAgpisaMU
YTBOPIOBAAU T'YCTi TPOIIYHI AICH, IIO
BiirpaBaau 3HA4YHY POAB N
POCAUHHOCTI 3eMai B
KaM 9HOBYTIABHUM I1EePIOoA, B
yTBOpPeHHI aaHamiadtiB 3emai. [o
KIHIId IIaA€03010, y IIEPMCBKOMY
nepioai, OpU Pi3KiA 3MiHI KaiMmary,
KaAaMiTH CTaAd HIBUAKO BUMUPATH,
a MEHII CIIelliaAl30BaHl  XBOIII,
IIPHUCTOCYBaAUCH %1 HIUPOKO
IIOILITUPHUAHCS.




[Topsgonok XBoimoBi (Equisetales). TpaB’dHUCTI pocAuMHHU. XapaKTepHa OCODAUBICTH ixX
MOHOIIOZliaAbHE TAaAyKEHHsI, MYTOBYaCTe€ PO3UYAECHYBaHHS CTebaa, y By3AaxX KIABIIIMU
po3TallloBaHi TaKOXK MYyTOBYATO PO3YAEHOBaHi OiUHI TiAOYKM. AUCTKH XBOIIIB peayKOBaHi,
IITUAOIIOMiIOHI, PO3TaIllOBaHI KiABIIIMH. POCAMHU MaloTh KOPEHEBHUIIIE.

[To XapakTepy HAA3eMHUX [TAroHIiB BHUAU XBOIIIB MO3KHA po30uTU Ha 2 rpyou. B oqHUX BUOIB
yCi HaA3eMHi MMaroHW OMHOTHUIIHI: BiYHO3€A€HIi, >XUBYTh y IIOMIpHOMY KAiMaTi OiAbIlle OHOTO
Ce30Hy, TOOTO IMEPE3NMOBYIOTH i PO3BUBAIOTh BEPXIBKOBI CTpPOOiAU. Y Apyroi I'pynu XBOIIIB €
IIaroHU ABOX TUIIIB: OAHiI CIIOPOHOCHIi, OypyBaTi abo 3eaeHi, a iHIIII BereTaTUuBHIi, 3eA€Hi. PO3BUTOK
CIIOPOHOCHUX 1 BEreTaTUBHUX IIarOHIB y BHUIAIB APYyroi rpynu uae mno-pisHoMy. Hamnpukaan, y
XBOIIla IIOABOBOT'O CIIOPOHOCHI IIaroHMU 3'dBAFIOTBCH MEPHIMMH, BOHHU OypyBaTi, HE TIAASICTI,
3BUYaWHO TOBCTIIIIE BEreTaTUBHUX 1 ITICAd CIIOPOHOIIEHHH BiAMHpParOoThb. Y XBOIIlA AICOBOTO M
XBOIIlA AYIOBOI'O CIIOPOHOCHI IIaroOHM 3'dBASIIOTBCS BECHOK, OAHOYACHO 3 BETeTaTUBHUMU.
CrioyaTky obuaBa maroHa OAio- POKEBi, IIOTIM 3€A€HIIOTH, ITiCASI CIIOPOHOIIEHHS CIIOPOHOCHUM
narii QPyHKIIIOHYE K BereTaTUBHHUM. Y XBollla 00AOTHOTO ¥ XBoIlla ITPUPIYKOBOT'O CIIOPOHOCHI
[IarOHU CIIOYATKy HIYUM HE€ BIAPI3HAIOTHCS Bi BEr€TATHBHUX IIAQroHIB, IIOTIM Ha HHUX 3'IBASIETBHCH
CTPOOiA.




CIIOPOHOCHHI

KOJOCOK

BECHAHHMN
Narig

hvmnfinuka

JITHIN
Naris




PoarasgsHeMo ocoOAMBOCTI OymOBU 1 KHUTTEBUH IIMKA XBOIIIB Ha IIPUKAQlI XBOIIlA ITOABOBOTO.
HaBecHi 3 KopeHeBHIIIa BUPOCTAIOTh KOPUYHEBI, HETIAASACTI, COKOBUTI MOPOKHUCTI cTedbaa (mo SO cm.).
Ha BepxiBIili Takoro crebra yTBOPIOETHCH CIOPOHOCHHH KOAOCOK — CTpobiA, BiH CKAQOA€ETHCS 3
BUI03MiHEHUX AUCTKIB - criopodiaiB abo criopaHriodopiB, gKi MaroTh popMy HIECTUKYTHOTO IIUTKA 3
HiXKKOIO B IIeHTPi, 9KUM Mae 5-10 mimmkomomibHMX criopaHriiB i3 crmopamu. CrIopu XBOIIIB MAalOThb
CBOEPIAHUY BUTALL. Y HUX € CTPIUKOIIOAIOHI BUPOCTHU (€eaaTepH), PO3UINPEH] Ha KiHIEX i MPUKPINIAeHi
OO0 €K3WHHU B OMHIM TO4YIli, MOy>K€ TIrPOCKOIIIYHI, CHPHULI0OTh PoO3CitoBaHHIO crop. Conopm xBoIina
MOP(QOAOTIYHO OAHAKOBIi, ase (i3i0oAOTIYHO Pi3HI (PiI3HOCIOPOBICTH): OAHI CIIOPH ITPOPOCTAIOTH B
XKIHOYHWH, 1HIINI B YOAOBIYMU 3apoCTOK. Ha 4oaOBiYOMYy 3apOCTKY YTBOPIOIOTBCH aHTEPHUli, B 9KHUX
po3BuBarOThCs NMoHaa 200 6araToaKIyTHUKOBUX CIIEPMAaTO30iiB, HAa XKIHOYOMY 3apPOCTKY € apXeroHii 3

AUIEKAITUHaAMH.
3apoCcToK XBoOIlla Ma€ BUTASIA 3€A€HOI, OaraToKpaTHO Po3CideHoi maacTUHKU po3MipoMm 0,1-0,9 cwm.

3anaifHEHHI 3OIMCHIOETBCA § Boaory morony. Ilicag 3AWTTA raMeT 4OAOBIYHUM 3apOCTOK THHE, a Ha
KIHOYOMY 13 3UTOTH YTBOPIOETHCS 3aPOA0K, SKHUU PO3BUBAETHCA B JOPOCAY POCAUHY - CHHOPOQIT.

[licaa mo3piBaHHS 1 PO3CilOBaHHY CIIOP BECHHAHI CIIOPOHOCHI ITIarOHU I'MHYTH, & BAITKY Ha IIbOMY 3K
KOPEHEBHUIIIl PO3BUBAIOTHCHA CBITAO-3€A€HI [TAarOHU BEreTaTHBHI, sIKI BUKOHYIOTE (PYHKIIII0O OTOCUHTEZY.

Takum 4YmHOM, cHopodiT y XBOIAa HOABOBOTO HPEACTABACHUM BETeTAaTHUBHUM 1 CIOPOHOCHUM
HaroHaMu 3 O0araTopidyHUM KOpPeHEBUIIEM. [[aMeToiToOM € 3apOCTKH 3 aHTEPHUMIIMH Ta apXeTOHISIMU —
HEeTOBTOBIYHE ITOKOAIHHI.
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[oToBa BIANOBICTU HA 3aNUTAHHA
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