BOTAHIKA
Jlekiist Ne 5

Tema: 3araApHUH OrAsiz MoxonoaioHux,
Xpomenoaiounux, [IanayHonoaioHux

ITaaH:

1. Bui pocanHHu

2. Bimmian MoxormomaioHi
3. Bimmia XBo1ernoaioHi
4. Binmia ITaayHomomioHi

1. Buuii pocAHHH

¥Yci BUILI pOCAWHH, 9K IIPABUAO, MEIIKAHIII CYXOI0AY, aA€ CEPEL
HHUX € B MEINKaHIlI Bomo¥WM. 3a CIIoCOOOM KUBAEHHS IepeBazkHa
OIABIIIICTE BULIIUX POCAUH - aBTOTPO(HU. 3a 30BHIIITHIM BUTASI0M BOHHU
Oy>Ke pidHOMaHiTHI. BOHUM MaloTh pda 3araaAbHUX PHUC: iX TIAO
audpepeHIlifioBaHo Ha BereTaTUBHI opraHu (KOpiHb, cTebA0, AMCTOK),
a opraHu — Ha TKaHi; opraHyd PO3MHOKEHHA 0araTOKAITHHHI.

A PO3BUTKY BHIIUX POCAMH XapakKTepHi ABiI (das3u, 4gdKi
4epryoThCd OAHA 3 OQHOIO: raMeTodiT 1 cnopodiT.

I'ameTodiT - crareBe IIOKOAIHHS, Ha SIKOMY YTBOPIOIOTHCS
OaraToKAITUHHI CTaTeBi OpraHu - aHTEPHU/IIl Ta apXeroHii.

Cnopodit - Ge3crareBe MOKOAIHHSA, HA SIKOMY YTBOPIOIOTHCS
opraHu 0e3CTaTeBOI0 PO3MHOXKEHHS - CIIOPOTOHIi, B SIKHUX IIIASIXOM
PEOYKIIIMHOIO IMOMIAY YTBOPIOIOTBCH ramaAoifHi coopu. Coopu y
BUIIMX POCAMH MOXKYTH OyTH MOP(OAOTIYHO OAHAKOBi abo pi3Hi.
[ pibHiIri 3a po3dMipaMu ciopy Ha3UBAIOTh MiKpocIiopaMu, a 6iabmIi -
Meracriopamu.

EBoArOI11ii BUIITUX POCAUH, KPiM MOXOIIOMIOHUX, XapaKTepHa
TEHOEHIIid A0 IepeBaru i BHOCKOHaAEHHS criopodiTa IIpU O JHOYACHIM
peaykirii ramerodita.

Buii pocAmHU noxXoOodTh Bif BomopocTei. Epi BUIIIMX pocAWH
IIepeayBasa €paBOOOPOCTEH.

OCHOBHUMU TEPEIYMOBAMU BHUXOLY POCAMH Ha CyXOOiA Oyau
TaKi ITOMIii:

1) yTBOpPEHHH B IMIPUOEPEKHUX YaCTHHAX BOAOUM IIapy MYAY,
AKHWU CTaB OCHOBOIOIIEPBICHUX I'PYHTIB;

2) HaKOIUYEeHHd B TIIOBITPI BHACAIIOK IKHUTTEMIIABHOCTI
BOJOPOCTEN AOCTATHHOIKIABKOCT1 KUCHIO;

3) yTBOpeHHsSI HaBKOAO 3eMAi 030HOBOTO IIapy, II0 CTaB
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HaOiHUM 3aXHCTOM JAL JKUBUX OPTaHi3MiB BiJ HIKIIAMNBUX IIPOMEHIB
CoHig,

4) icHyBaHHsS Ha BEAMKHX IIAOMIAX CYXO/I0AY IIOCTiMiHOro
BOAOTOIO 1 TEIIAOTO KAIMATYy.

PocnuHu
Buwi pocnuHn (MamThk H::::;:ﬁ: Eg‘r‘::ié 'i"E"
H i
OPraHu i TEGHHHK) TEAHIH)
Cnopoei

MoxonogitHi, HaciHHi: BogopocTi:
XBowenogioHi, [onoHaciHHI, CHHBO-38NEH], JeneH],
NnayHenogiiHi, MNoKpUTOHACIHHI YepaoHi, bypi Towo.

ManopoTenogibHi

3 MOMEHTY BUXOAy Ha CYLIy BHUIIl POCAUHU PO3BUBAAUCH B IBOX
OCHOBHUX HallpPsIMKax: BOHH YTBOPHAU 1Bl BEAUKIi €BOAIOLIIHI INAKY —
rarAoiHy i auraoinuy. [lepina npencraBaeHa Binaiaom Moxorio1ioHi,
y AKHX B JKUTTEBOMY IIUKAL IOMIHY€E rariAoifHE CTaTeBE IIOKOAIHHS —
raMmeToiT, Apyra - pemiTa BUIIMUX POCAWH, y SKHUX IIepeBaxKkae
OUTIAOIIHE Oe3cTaTeBe IMOKOAIHHS - CITOPOIT.

Buii pocanau HaaiuyroTs 300.000 Buais, 3 Hux 5000 BUAIB ¥
doaopi Ykpaini.

2. Biania MoxomnoaiOHi

Ha 3emHi# Kyai 11e#t Bigmia 06'eqHye 0AM3BKO 35 THCAY BUIB
POCAUH, 30KpeMa B YKpaiHi - 6Au3bK0o 600. BiabINiCTE MOXOIIOMIOHMX
- OarartopiuyHi POCAWHH, IO MaloTh PO3MipH Bix MiaiMerpa mo
[NEKIABKOX CaHTUMeTPiB. HalbiAbIIuX po3MipiB carae BOAIHUYU MOX
doHTiHaaic - mo 60 cMm, a TakoX HOedKi MOXHU-emidiTH, SIKi
IIOCEAdIOTHCS Ha TIOBEPXHi fepeB. BIABIIICTE MOXOIIOAIOHUX KUBE Y
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IIOMipHOMY Ta XOAOJHOMY KAiMaTi 000X IiBKyAb. PoCTyTh BOHU B
Aicax - Ha I'PYHTI, ITicKy, cToBOypax aepeB (emicditTu), Ha 60soTax, €
cepen HUX i BOASHI pocAMHU. 3yCTpPidaroThCd MOXOIIOAiOHI HaBiTh Y
CyXHUX CTe€Nax Ta IYyCTeAdX, YUMaAo iX 1 B Tpormikax. Mozxkemo
Io0AaYUTH MOXH B30BXK acdaAbTOBHUX [IOPiZKOK, Ha mOaxax Ta
dyHaaMeHTax OyANHKIB, aa€ IIapCTBOM MOXiB yBaxKaloTh TYHAPY Ta
BOAOT1 BUCOKOTIP'd TPOIIKIB.

B Ykpaini, 3 monan 70 BUAIB MapIaHIlii, IOIIUPEHWN OAUH BU
- MapllaHLid 3BU4YaiiHa. BoHa 4yacTo 3yCcTpidyaeThbCd Ha CHPHUX 1
OOAOTHCTHUX MICIISIX, BOTKUX CKeAdX. [TomrupeHna 1mo BCiti AicoBil 30Hi.
lle HeBeAnYKa cCAQHKa ABOJOMHA POCAMHA, 2-10 cM 3aBAOBXKKHU 1 1-2
CM 3aBIIUPIIKH, 3 TEMHO-3€A€HUM (3BEpPXY), MAUXOTOMIYHO
PO3raAy>kK€HUM ITAACTUHYAaCTUM TaAOMOM.

BepxHsa yacTHHa caaHi Mae ApiOHUM ciTyacTUdl pPUCYHOK. B
IHEHTPI KOXKHOI MIASHKH BUIIAGETBCSI OAMCKydYa IAsIMa 3 TEMHOIO
KPAaIlKOoI0 B CEPENNHI — IPOAUX 3 IIPOAUXOBOIO MIiANHOI0. Ha BepxHil
YacTHHI cAaHi TaKO3K MOzKHAa 0a4HUTH BUBOJIKOBI KOIIIHUKH, I110 MalOTh
BUTAS] HEBEAMKHX KEAUXOIIomiOHMX BuUpocTiB. Ha ix naHi
YTBOPIOIOTBECS BUBOAKOBITIABIIA (Tasainii) Ha MIHIAQTIOPHUX HIZKKaxX.
Ilixk gac gouy iX 3MHUBa€ BOAA, 1, MIOTPANINUBILM Y BOTKY 3€MAIO, BOHU
IIPOPOCTAIOTh ¥ HOBY CAQHb MapIIIaHIii.

Ha HuxHiIA OOBEpPXHiI caaHi poaTaioBaHi aMmdiracTpii Ta
YHCEeABHI PHU30iAM MBOX THUIIIB: MPOCTi Ta g3mdykomnomibHi. I[Tpocri
PHU30iI BCMOKTYIOTH BOAY 3 MIHEPAABHUMH COASIMH Ta
IIPUKPITIAIOIOTE TAAOM MaplIaHiLii 1o cyocrparty. [1o a3nukonomioHM
3OIACHIOETHCA PYX BOAU A0 Pi3HUX MIASHOK TaaoMy. TaKUM UUHOM,
TaAOM MapUIaHIlil Ma€eg0P30BEHTPAABHY OYI0BY.

AHTepuail — HEBEAMYKHUMN MINIEYOK Ha KOPOTKIM HIKIIL 3
OHOIIIAPOBOIO CTiHKOIO. [lopoXXKHMHaA aHTEPUOII0 3allOBHEHA
CliepMaTOreHHOI TKaHuHOI0. KoxXHa KAITHHa crepMaToreHHO
TKaHUHU YTBOPIOE ABa ABO/XKTYTHUKOBHUX CIIepMaTo3oina.

Ha xinouili migcraBLi (apxeroHiedop) mpomizk ii mpoMeHIB
pO3TallloBaHi1 apXeroHii, SKi CKAQIalOThCd 3 OBAABHOTO YEPEBIIA Ta
BUTArHyroi muiiku. [lluiika 3Bucae pgoHu3y. CTIHKa apxXeroHia
oAgHoIIapoBa. B depeBli po3TaiioBaHa SIUIIEKAITMHA, B IITHUIL —
KaHaABIIEB1 KAITUHHU, IKI OCAU3HIOIOTECS B 3piaoMYy apxXeroHii. Ilicas
3AUTTSI SUIEKAITUHM 31 CIIepMaTo30iIoM i3 3UTOTH YTBOPIOETHCS
be3craTeBe IIOKOAIHHS MapHIaHIlii - crnopodiT, ITpeacTaBACHUM
CIIOPOTOHOM.

[3 pomy moaiTpux y daopi YkpaiHu mnpencraBaeHI 8 BHIIB.
Ha#i6iabIl XapakKTepHUU — MOAITPUX 3BHYAWHUU — POCTE T'yCTUMU
JepHUHaMU Ha BOTKUX i CHPUX MICIIIX Y Aicax, 0COOANBO XBOMHUX, HA
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AyKax; MOIIHNPEeHUH Malixke 1o BCili YKpaiHi, 0cOOAMBO B AICOBUX i
ripcbKux pationax. Crebao npsame (20-40 cMm), TyCTO BKpUTE Iy TKUMH
AiHIHO- AaHIIeTHUMH QinoimamMu. 303YAMH ABOH — OaraTopiuyHa
ABONOMHA poOCAMHA. AHTepumAii i apxeroHii po3BUBAIOTBCI Ha
BepxiBKax crebeA. 3amnailHeHHd BiOyBa€eThCd ITif1 Yyac moury abo B
POC1 paHO HaBECHI.

Cdparnosi, abo «06iai», TopdoBi Moxu 00'enHYyIOTH 0AM3BKO 300
BUIIB. BoHM 3pocTraroTh Ha 3a00A0YEHUX MIASTHKAX AiCy 3 OigHUMM
IpyHTamMu, Ha boaorax. Lli Mmoxu 3naTHi moramHaT Boaoru B 30-40
pasiB OiabIite cBoei Baru. lle Tomy, 1110 B AUCTKax cpaTHyMy €, KpiM
KUBUX XAOPO(PIAOHOCHUX KAITHH, MEPTBI BOJOHOCHI TiaAiHOBi
KAITUHU, 3alI0BHEHI TOBITPpAM. CaMe i KAITUHU MOXKYTh yTPHUMyBaTH
BoAOTy. Koau pocamHU carHyMy KHUBi 1 3HAXOOATHECH Y BOAOTOMY
CEepPEeOBHUIIl, TO 3BEPXY BOHU OAIiT0O- 3€AeHi, a 3HU3Y - 6iai. CdarHosi
MOXHU MaloTh AUCTKOCTEOAOBY Oy/I0OBY, i, Ha BIiIMiHYy BiZl 303yAHMHOIO
ABOHY, € OAHOOZOMHHUMH, TOOTO YOAOBIUi ¥ ZKiHOYi cTaTeBi opraHu
3HaXOAAThCS Ha BEPXIBII1 OAHIEI poCAMHU. TaM 2Ke ITiCAsI 3ariAlfHEHHS
YTBOPIOIOTHCS TPH HEBEAUKI KYASICTi KOPOOOYKH, ¥ IKUX N03PiBaIOTh
cnopu. Tam, e 3'aBAg€eThHCS c(parHyM, BitOyBaeThCd 3a00A09yBaHHS

IPYHTY.
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T—> Cnopa(n) Cnopa(n) =«=———
sKiHOYA pocymHa (n) Yy0JioBiYa pocauHa (n)
AHIexJaiTHHA (n) cniepmarTo3soix(n)

aurora (2n)

criopodir (2n)

Meno3

CxeMma XKUTTEBOTO ITUKAY MOXOIIOAIOHUX.
HaponHorocnomapcbke 3HaUYEHHS.

e BepyThb y4yacTh y KPyroobiry pedoBUH ¥ eHeprii Ha 3eMai, K i
iHIIII POCAMHH, SBASIOTH CO0OI0 He3aMiHHUM KOMIIOHEHT
6iocepu 3emai.

o [lepmumu 3’9BASIOTECH Ha He3aCeA€HUX CyOcTpaTax.

e BepyTh y4acTb y CTBOPEHHi 0COOAMBHX 0iOIleHO03iB, 0COOAUBO
TaMm, e MaikixXKe CyL[iAbHOIIOKPHBAaIOTh IPYHT (TyHOpPA).

e MoxoBUM IOKpPUB 3OaTHUNU HaAKONHWYyBaTU 1 yTpPUMyBaTu
paaioaKTHBHI PEYOBHUHHU.

e Y 3B’93KY 31 3MaTHICTIO BOUpPATH i yTPUMYBaTH BEAUKY KiABKICTb
BOJIH, BilirparoTh BEAHUKY POAB Y PETYAIOBaHHI BOOIHOTO OaAraHCY
AaHOIIa@TIB.

e CHpUYUHSAIOTH 3a00A0UyBaHHA TEPUTOPIH.

e CdarHoBi MOXU — AKEPEAO YTBOPEHHS TOPy, AKHUU IIIHUPOKO
BUKOPHUCTOBYETHCS B IIPOMUCAOBOCTI. Topdh BUKOPUCTOBYETHCS
4K ITaAUBO 1 9K I[IHHA XIMIYHa CHPOBHUHA, 3 HHOTO BUT'OTOBAIIOTh
BicK, mapadiH, PeHOAH, OLITOBY KHCAOTY Ta 1H. PEYOBHUHHU.
Takoxk Topd BUKOPHUCTOBYETLCS 9K AOOPHUBO, IPU IILOMY HE
TIABKH HiABUIIY €ETHCS BPOXKak CIAbChKOTOCIIOAaPCHKUX KYABTYP,
aAe 1 IIOAITIIIYETHCA CTPYKTYpa IPyHTY. BackanBe 3Ha4EHHA Mae
TOpd B AKOCTi OyAiBEABHOTO TEPMOI30AAIIIHHOIO MaTepPiaAy IAs
TPyOOIPOBOMAIB i JKUTAOBUX OyaiBeAb. 3 TOop(dy BUTOTOBASIOTH
narip i KapToH.

o Jleaki cdarHoBi MOXU MalOTh aHTHUOIOTUYHI BAACTHUBOCTI i
3aCTOCOBYIOTHCHA B MEAUIINHI.

e BUKOPHCTOBYIOTECH [OAS OIHKH 3a0pyaHEHHd aTMOCheEpH.
BpioMmeTrpu — KOPpOOOYKU CPOCTYYUMHU Ha HUX MOXaMH.
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3. Biaznia IIaayHonoaiOHi

Bingia IlaaynomomibHi (Lycopodiophyta) — Bigmia BHIIMX
CIIOPOBUX CYIUHHUX POCAWH, IO Haaiguye 6am3pko 1000 cyuacHHX
BUIIB (B YKpaiHi 12 BumaiB). [laayHoronibHi ogHa i3 HalgaBHIIIMX
TPyl POCAMH. BUKOIIHI pemiTku iX BiOMi IIOYHMHAIOYU 3 CHAYDY.
Hait6iAb1110TO pO3BUTKY IAQYHOTIOAIOHI JOCATAN B KaM STHOBYTIABHOMY
repiofli mareo30MChKOi epu i OyAU IpencTaBA€Hi baraTo4ynceAbHUMU
BeAUKUMU (o 30 M) AepeBaMu: ACIIAOAEHAPOHAMHU, CUTIAIPIIMH Ta
iHIIIUMU, sSKi (opMyBaau AicM, a M[OTIM BUMEpPAU B KapOOHIi
[1aA€030MChKOI epu. BOHU BimirpaBaau BaXAWBY POAb B YTBOPEHHI
IIOKAQiB KaM sTHOTO BYTIAAL (A€IIDOAEHAPOHM, CUTIAGPIi Ta iH.).

Cy4yacHi ITpeICTaBHUKHU ITAAQYHOIIOMIOHUX POCAMH — GaraTopidyHi
POCAMHMU, IOLIUPEHI IO BCIM 3€eMHIA KyAl. Y XKUTTEBOMY IIHUKAL
TIAQYHOIIOIOHUX CIIOCTEPIraeThCsl YiTKe 4YepryBaHHSI ITOKOAIHb.
[lepeBaska€e HecTaTeBe MOKOAIHHSI, To0To crnopodir. Cropodir
IIAQYHOIIOIIOHUX PO3YAEHOBAHUM HaA: KOPiHB;, cTedao; mpibHi, iHOmI
AYCKOTIOTiIOH1 AUCTKH. AMCTKH MAQYHOIIOMIOHUX € BUPOCTaMHU CTe0AA.
Bonu caabkogudepeHniiitioBaHi, 3 1-2 Hepo3raAy>k€HUMHU KHUAKaMH.
[TaayHOMIOAiIOHI CTAHOBAITH MiKPOIABHY AiHiIO eBoaforlii. Tob6To mast
HUX XapakTepHa Mikpodinisa — ApiOHI AMCTKH T'yCTO PO3MIillleHi Ha
crebai. [TaroHu maayHONoAi0HUX HE MAalOTh YiTKO BUPaXKeHHUX BY3AIB i
MixKBYy3AiB. Crebaa Ta KOpPEHi IIAAyHOINOMIOHMX AHUXOTOMIYHO
raAy3sThCH.

Criopanrii nmaayHoIoibHMX po3TalioBaHi abo B masyxax, abo 3
BEPXHBOTO OOKY BUI03MIHEHUX AUCTKIB (CItopodiniB). Hepryroducs i3
CTEPUABHUMHU AHWCTKaMH, BOHU VTBOPIOIOTH V3I0BXK cTebaa
CIIOPOHOCHI 30HU ab0 3K 3i0paHi y CIIOPOHOCHI KOAOCKHU (CTPOo0iAH).
[InayHY TOAIAGIOTH Ha PIBHOCIOPOBI Ta Pi3HOCIOPOBI.

PieHOocnopogi— OOHOMOMHI. Y HAIIIUX Aicax IMOIIHUPEHUH ITAayH
6ysraBoBuaHU. CriopoditT maayHa — 3eAeHa POCAMHA THUIIOBOI Oy 10BU
naayHiB. lamerodir (abo sk #Horo Ie Ha3UBAOTh — 3aPOCTOK)
IIAQYHOIIOQIOHNX — HEBEANYKUH (0AM3BK0 3 MM V AiaMeTpi) Iig3eMHuH
6e3xaopodiAbHUM ABOCTATEBUH 3apPOCTOK, SKHUH BCTyIIa€ B CUM0i03 i3
rpubaMu, PO3BUBAETHCH AYy3Ke ITOBIABHO i 3kUBe 10 20 poKiB.

PisHocnopost (HampuKaan, I[IAAyHELb-CEASITIHEAA) MAaloTh
MIiKpPOCIIOpPH Ta MEracrnopyd — pi3Hi 3a PO3MipoM 1 IKICTIO; 3 HUX
BUPOCTAIOTh Pi3HOCTaTEBI raMmeTodiTu (CTaTeBe MOKOAIHHS) — II€
JABOJIOMHI POCAUHH, y SKHX 3aPOCTKH PO3BUBAIOTHCH ITiZl 000AOHKOIO
CIIOPH 34 PaxXyHOK ii MOKHWBHUX PEYOBUH MPOTSITOM KiIABKOX TUIKHIB.
BanaigHeHHST BiAOyBaeThCd AHWIIIEe IIPU HASIBHOCTI BOAOTH, Y
KpalleAbHO-PiIKOMY CEpPENOBUIL. I3 3UTOTH PO3BUBAETHCH CITOPOIT,
Ha HBOMY YTBOPIOIOTBCH CIIOPHU, YTBOPEHHIO SKUX Iepeaye
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penykilitinu#i noxia. B ocHOBY Kaacudikallii mmaayHOIIOZIOHMX
IIOKAQI€HO 0COOAMBOCTI OyZ10BH criopodita.

Y naayHiB nob6pe po3BHUHEHE BereTaTUBHE PO3MHOXKEHHS.

[TpencTraBHUKU MIAQYHOIIOAIOHUX Ha TEPUTOPIi YKpaiHu:

— naayH OyAaBOBUOHUU,

— IIAQyH PIYHUH,

— Oapanelpb 3BUYaHUN (MaayH-O0apaHes),

- ceaariHeaa maayHoroznibHa.

PoAb naayHonomibHUX choroaHI HeBeanKa. CrIopH MAAyHIB, AKi
MaroThb 50% HEeBUCUXAI040i OAll, BUKOPUCTOBYIOTh ¥ (DapPMaKOAOTII (9K
AUTSYY IPUCHUIIKY),  METAAYPTii IpU BUTOHYEHOMY AUTTI (0OOCHUIIaIOTh
CTiHKH (OpPMOYOK) Ta B IpoTexHini (gad deepBepka).
HemnepeBepiieHe 3Ha4€HHS JaBHIX [IAQYHIB 9K yTBOPIOBAYiB BYTIAASL.
CydacHi naayHU B YKpaiHi — PIAKICHI POCAMHH, BOHHU 3aHECEHI [0
YepBOHOI KHUTH.

Bingia Lycopodiophyta nmoaiangeTbca Ha 2 KAaCH:

«[IanayHOBUIHI - Lycopodiopsida

* MoAOTUABHUKOBUIHI - Isoetopsida.

Kaac Lycopodiopsida Bkaroyae 3 mopgdaKu:

* AcTepoKcHAOBi - Asteroxilales

*IlaayHoOBi - Lycopodiales

*[TpoToaemninoaeHapoBi - Protolepidodendrales

Knac INnayHosuodni, abo Aikonoodioncuou (Lycopodiopsiday).

HaaexxaTs BuUMepAl 1 cydacH1 POCAUHHA.

Bumepai  mopsaaku: — AcTepokcuaoBi  (Asteroxylales) i
[IpoToaenimoaenaponi (Protolepidodendrales).

ITopsiooxk ITnhayrosi (Lycopodiales)

Crniopodpitu TpaB’dHucTi, 6araropiuHi. Crebao Ta KOpPiHb He
MaloTh Kambito. HaaexkaTh pPiBHOCIIOPOBiI MaayHOMNomiOHI (criopu
omHaKOBi 3a po3mipoM). CriopaHrii po3TallioBaHi Ha Criopodisax,
3BUYaWHO 3i0paHMX B CTPOOiAM, III0 HEPIAKO HAa3UBAIOTHCS
CIIOPOHOCHHMH KOAOCKaMH (TEPMiH HEBIAANY i TOMHUAKOBUM). AMCTKHA
06e3 sa3mukiB. lamerodit maBocTaTeBUil, y TPOMIYHUX BHUIOIB -
HaA3€MHUH, OMHOPIYHUN, y (pOPM IIOMIipHOTO KAIMATy — HiA3€MHUH,
baraTopiyHUH, XapaKTEPU3YETHCI carrpoiTHUM abo
HarriBcarnpodiTHUM crmocoboM kuttd. Criepmaro3oigu apibH,
YUCAE€HHI, ABO/KTYTHUKOBI. [lopsg1oK BKArodae poauHu [IaayHOBi Ta
Bapaniesni.

Poouna InayHosi (Lycopodiaceae) ma€e KiabKa POIiB.

Pin Tlaayu (Lycopodium) mae 6amn3pko 400 BUOIB, 3 SKHX
OiABLIICTE MOIIHPEHI B TpoHiKax i cyOTpomikax, ase AedKi BUIHU
MalOTh OIABIII IITUPOKI apeasr B 00AACTAX 3 IIOMIPHUM i XOAOIHUM
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KaiMaToM. Bci maayHu HangzemHi abo  emidiTHi  GaraTopiuHi
TPaB’dHUCTI POCAMHU 3 NPAMOCTOSYHNMH, CAAHKHUMU, 3BUCAIOUYNMH,
IIOB3y4YUMHU a00 AQ3IYUMU [TIaTOHAMHU Ta 3 JOAATKOBUMHU KOPEHSIMU.

[Taayr OyaaBoBumHui (L. clavatum) momupeHU# B XBOMHHX
Aicax (gacrtille B COCHOBHX). bararopidHa pocAnHa, Ma€ CAaQHKE
AUXOTOMIYHO PpO3TaAy:KeHe CTebA0 3 BHUCXIIHUMH BHAYACTO-
pO3raay>k€HUMH I[IaroHaMMd 1 AUXOTOMIYHO PO3TaAyKEHHUMHU
KopeHssMH. CTeOAO Ta TIAKH T'yCTO BKPUTI APIOHUMU AMCTOYKAMU, SIKi
pO3TallloBaHi CITipaAbHO, BOHU € CUAIYHUMU, AQHIIETHUMH, 10 KpasdgMm
3y04acTUMU, Ha BEPXIiBLI 3 IIHAOMNOMIOHUMHU BicTpsaMHU. B3mobk
AWICTKA IPOXOOUTH KHAKA. AMCTKHU 30BHI HOKPHUTI €IIiAEPMICOM 3
IPOAUXOBUM arapaToM.

BararomapoBuii  Me30giA  CKAQJAEThCA 3 KAITUH 3
XAOPODIABHUMH 3€pHAMM. IX Paayd PO3/iA€HI IIOBITPOHOCHHMU
IIOPOKHUHAMHU.

B cepenuHi aita y naayHa OyAaBOBUIHOTO 3’IBASIIOTBCS 2
cTpobiam, pignre 1-3. BoHU po3MiniyroThCcd Ha BepxiBKax crebea. Ha
ocCi cTpobira YepenuTyacTo po3TanioBaHi cnopodisll, BOHU IIAIBYACTI,
3HAYHO MApiOHIimI  3a BEreTaTUBHI AMCTKH, CEPIIEITO/i0OHIi,
3aKiHYYIOTHCS JOBTUM, I10 Kparo 3y04acCTHUM BiCTPSAM, ITPU JOCTUTAHHI
HaOyBalOTh 3KOBTO-30A0TUCTOI0 KOALOPY. Ha BepxHbOMY 6011 OiAs
OCHOBHU cCriopodina Ha KOPOTKIM HIXKIII CHOATH CIOPAaHTii, BOHU
HUPKOIOAiOHI, OMHOTHI3AHI. B HUX pO3BUBAaETHCS BEAMKA KiABKICTh
OMHAKOBUX APi6HUX criop. CIIopu OKPyTrAO-TeTpaeapUudHoi PopMH i
MaloTh JKOBTE 3a0apBA€HHS Ta ABi 0O0OAOHKM: 30BHIIIIHA - €K3WHA
(ek3ocriopiit) - ciTyacra, 3 HOTOBIIEHHSIMH Ha I'PaHsIX, BHYTPIIIIHS -
1IHTHUHA (EHA0CIIOPi) - ToHEHbKA. Criopu MiIcTSTh 00 S0 % KU PHOI OAli,
HE 3MOYYyIOTHCH OOIIIOBOIO BOAOKO, IIAABAIOYH Ha il TOBEPXHI (3BIACH 1
Ha3Ba ,IIAayH).

Crniopauriyi Mma€e TphOXIIIapOBY OOOAOHKY, BHYTPIllIHIH I11ap IKO1
(remeTyMm) wMalizke IIOBHICTIO PYMHYETBCH, BMICT HOro KAITHUH
BUKOPUCTOBYEThCSI IIPU PO3BUTKY crop. I[lim TpboxiiapoBoo
000AOHKOIO PO3MIIITYETHCS apXECIOPiH.

Criopu 3 [AOIIOBOIO BOZIOI0 BMUBAIOTBHCH B TPYHT 1 yepe3d S5-7
POKIiB Ti 3 HUX, LI0 IOTPANAIIOTE HAa TAMOMHY He Oiabie 8-10 cwM,
IIPOPOCTAIOTh, JAI0YH IT0YATOK CTATEBOMY ITOKOAIHHIO — TaMeToqiITy
(3apocTKy). 3apocTok, MHOKpUTHUM emimepmicom. 3HH3Yy i 300KiB
3apocTKa BiAXoadaTh pu3oinu. Hag HUKHIM enigepMicoM po3MillleHi ¥
3-5 paiB KAITUHH, SIKi MicTaTh ripu rpudba (eHaoTpodHa MikKopHr3a).
3a HUMHU PO3MIMNIyEThCI ILIap BEPTHUKAABHO BHUIOBKEHUX KAITHH
(maaicaguuii). Anbire po3MileHa 3amacaroya TKaHHHA, B KAITHHAX
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dAKOi HaKONU4yeTbCcs Kpoxmaa. CepenmHa 3apocTKa 3aliHaTa
IapEHXIMOIO.

3apocToK — (rameTodiT) - ABOCTaTEBUI, TOOTO HECE i aHTEPUIii,
1 apxeroHii. AHTepuaii MOBHICTIO 3aHYPEHI B TKAaHUHU 3apPOCTKA.
ApxeroHii MmaroThb THUIIOBY PopMy i OyA0BY, YyepeBlle iX 3aHypeHe B
3apOCTOK, a IINHKa BUCTyIIa€e Hal HOoBepxHe!o. [licas 3amAimHeHHs
3urora 0e3 Mepioay CIIOKOIO0 IIPOPOCTAE, MIAUTHCS 3 OAHIET KAITHHU
dopMyeTHCS MiABICOK, a iHINa - 3apoakoBa. [limBicok Oiablile He
MIAUTBCSI, 3apOAKOBA KAITHHA OaraTopa3oBO JIAUTHCS i Ja€ MTOYaTOK
3apoaKy. ¥Y IMAayHa 3apOCTOK IMiA3eMHUN, TOMY (POPMYETHCS Hi?KKa —
HaIliBKyAeNoibHe TiAblle, SKe 3aHYPIOETHCS B TKAHUHY 3apocTKa i
3abe3nieuye 3KUBAEHHS 3apoaKa.

Y cchopmoBaHOTO 3apoaKa mo0pe ImoMiTHe cTebeablle, Ha STKOMY
doOpMY€ETHCST TIEPIIUM AUCTOK, 0iasd OCHOBU CTeOEAbIld BUHHUKAE
JOOaTKOBUH KOpPiHb. [IpopmBaiodyu TKaHUHY 3apoOCTKa, 3apOomaoK
PO3BUBAETHCS AaAl 1 yTBOPIOE MOAOLY POCAUHY.

Kaac MoaonnabHUKOBI abo [3oeroncugu.

Kaac Isoetopsida BKatodae 3 TIOPSOKH:

*CenaruHeanoBi - Selaginellales

* AennunmoneHApoBi - Lepidodendrales

* MoAomUABHUKOBI - Isoetales

Croau HaaexkaTh Pi3HOCIIOPOBIi MAAyHONOAiOHI (MaroTh MiKpo- i
MakKpocropH). AUCTKU 3 ga3ndkamu. [ameTodiTu ogHoCcTaTeBi, APiOHI,
PO3BUBAIOTHCS HE 3aAWIIIAI0YU OOOAOHKU CIIOPHU IIPOTATOM POKY, 3a
PaxyHOK IMOXXHWBHUX PeYoBUH cropu. Cioou HaaeXkaThb IOPSIKU:
[TaayukoBi abo CeaarineaoBi (Selaginellales), AemnimoneHIPOHOBI
(Lepidodendrales) 1  MoaoguabHUKOBI ([soétales), mnpudoMy
AemnimoaeHAPOHOBI IIOBHICTIO BUMEPAlL, a ABa IHIII IMOPSAAKU 3apad
rpeacraBAaeHi y paopi.

[Topamok IIaaynkoBi abo CeaarineaoBi (Selaginellales). Pig
[TaayHok abo Ceaarineasa (Selaginella) Bkarogae npuGam3zHo 700
BHUIB. BIABIIIICTE - HEBEAMKI [TIOB3Yy4i TpaB’aHUCTI pOCAUHHU, AuIiie 50
BHUIB MaloTh IIpagMocTosde crebao. [lopocaa pocanmHa (crmopodit)
ceAariHEeAMW 3a 30BHIIIIHIM BUTASIIOM Ay3Ke ITOAiI0HA [0 IAAYHIB, Ma€e
HDKHE CAaHKE [UXOTOMIYHO po3rasyxkeHe crebro. Buam 3
IIPSIMOCTOSTYUM CTe0AOM MaroTh APiOHI CITipaabHO PO3MIillleHi AMCTKHU
OTHAKOBOI'O PO3Mipy.

Y BuAOiB, 0 MalOTh CAAHKe CcTebOAO, AUCTKHU PO3MIillleHi B ABa
paau. KoxKHUM P CKAQOaeThCs 3 ABOX TiCHO 30AUXKEHUX AUCTKIB.
BepxHi AMCTKM MaAeHBbKi, HUXKHiI — Oiabmii. PocaunHa wMae
JOP30BEHTPAABHY OyIOBY. BiAs OCHOBU AUCTKIB € ITAIBYaCTUH BUPICT
— SI3UYOK (AITyAQ).
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[lo I'pyHTY ceaariHeAu ITPUKPIIAIOIOTHCSI TOHKUMH AUXOTOMIYHO
pO3raAy>KeHUMU KopeHsIMH. KopeHi BUHUKaIOTh abo Ha cTebai, abo Ha
0COOAMBHUX yTBOpax — pu3odopax, dKi yTBOPIOIOTHCA Bif crebAa
€K30T€HHO, KOpPEeHi Ha HUX YTBOPIOIOThECSI eHAoreHHo. CtTpobian
3BUYaAMHO IIOOAMHOKI 1 po3TallloBaHi Ha BepPXiBKaxX BePTHKaAABHUX
[IaroHiB.

CeaariHeam - pI3HOCIIOPOBI POCAWHH (reTepocriopis). Y HHX
HasgBHICIIOPAaHTIi ABOX THUIIIB — MIKPOCHOPAHTIi 1 MakKpoCHopaHrii. ¥
MIiKpPOCIIOPaHTIgAX PO3BUBAETHCA BEAWKA  KIABKICTb  APiOHMX
MIKpPOCIIOp, B MAKPOCIIOPAHTIIX yTBOPIOETHCI BCHOI0 4 MaKPOCIIOPH.
Criopanrii po3millieHi Ha BEpXHBOMY 0011i criopodiaiB, siKi 3i0paHi B
cTtpobiam. Criopodiam 30BHI MOAiIOHI Ha BereTraTUBHI AUCTKHU, aAe
MaroTh 400pe PO3BUHEHUH SI3UYOK.

Criopanrii MaitoTh HUPKOMNOAIOHY abo oO0epHEHO AHIIEeITo i0Hy
dopMy, CUAATH Ha HEBEAUKIH HiXKII, OAATHYTI IBOIIAapOBOIO
000A0OHKOIO. BucrHaAarouuii miap TamneryM, PO3MillleHUH raubiie,
BUHUKAE i3 CIIOPOTeHHOi TKaHWHU. MiKpo- i MakpocIopaHrii 3i0paHi
Ha OAHOMY CTpPO0iai, ase po3MillleHHd ix OyBae pisHuUM. Hacriiie
MIKpPOCIIOpaHTii 3HaxX0AAThCS Y BEPXHIN YaCcTHHI, a MAKPOCIIOPAaHTii ¥
HHUIKHIN 9aCTHUHI cTpobisa, i po3MillleHi BOHU B Pi3HUX pgaaxX — CIipaBa
1 3aiBa. BiAIoBiAHO yTBOPIOETHCA ABa TUIIU 3apPOCTKIB.

[Ipu  OpopoCTaHHI MIKPOCIIOPU  YTBOPIOETHCA  CHABHO
pPeayKOBaHUH YOAOBIYHMM 3apOCTOK, SKHUM He 3aAuniae OOOAOHKU
Mikpocnopu. [Ipyu mnepiioMy Homial yTBOPIOIOTHCS ABI KAITUHU —
BeAUKAa (aHTepHaiaabHA) 1 Maaa (IpoTasiasbHa). AHTEPpUOIaAbHA A€
II0YaTOK OTHOMY aHTEPHUAiI0. B HbOMY yTBOPIOIOTHCA KAITUHU CTIHKHU
a"HTepuia 1 2-4 criepMareHH1 KAITHHU.

MikpocriopaHTii pO3KpHUBAaIOTHCA IIIAWUHOIO (TPIIIMHOI) 1 CIOPH
3 CHAOI0O BHKHAAIOTBCA Ha30BHi. Jlaal pPO3BHUTOK YOAOBIYOIO
ramerodita BimOyBaeTrbcd Ha 3eMai. B  pesyaprari mnomiay
CIIEpMareHHUX  KAITHH,  yTBOPIOETHCH BEAUKA KIABKICTB
ABOIKTYTUKOBHUX CIiepMaTo30iAiB. CTIHKa aHTEePUIiTd PO3IIAUBAETECI
1 cmepMaTo30iau IIAQBAIOTh y 3araAbHIM Macl IAa3MHU.

Maxkpocnopa OpopocTaidH, YTBOPIOE KIHOYHUM 3apOCTOK. Y
OiABIIIOCTI BUAIB PO3BUTOK 3apocTKa BinbOyBaeTbcd Ha 3eMai. [lpu
IIOMIAL SaApPa MAaKpPOCIIOPH YTBOPIOETHCHI BEAUKA KIABKICTh HOBUX S/1€D,
MiDK dKUMH IOTIM BHWHHKAIOTh IIEPETOPOAKH, B pPeE3yAbTari
dopMyeThCsT 6araTOKAITUHHUN 3apPOCTOK, 1110 HE ITOKHIAE 000AOHKU
MaKpOCIIOpH. Y BEPXHIA YacTHHI 3apoCTKa KAITUHU ITOCHAEHO
[IASITBCS, B pe3yAbTaTi O0OAOHKa MeEeracriopu po3pUBAETHCH i
3apPOCTOK BUII'STUYEThCS Ha30BHi. KAITUHHU 3apocTKa 3€A€HiIoTh, Ha
HBbOMY yTBOPIOIOTHCHA PU30iAX 1, TAKUM YHUHOM, KIHOYHH 3apOCTOK
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MOJKE€ KUBHUTHCSI CaMOCTiiHO. Y BepxHIM dYacCTHHI 3apoCTKa
PO3BUBAIOTHCS apXEroHil, IKi 3aHYPEH1 B TKaHUHY 3apocTtKa. [lutika
apxeroHisa Mae aume 1-3 KaHaAbLIEBI KAITHHH. 3allAifHEHHS
BinmOyBaeThCs ITi/ Yyac moIny. 3amaifHeHa SHIleKAITHHA TIAUTHCH, 3
HUKHBOI KAITHHU PO3BUBAETBCI 3apOA0K, SKHHM CKAQIAETHCA 3
crebeablisl, AMCTOYKIB, HDDKKHM i pu3odopa. 3 BepXHbBOI YaCTUHU
PO3BUBAETHCS ITiABICOK.

ITopsioox Monodunsrurosi (Isoétales). Pooura Mos100uneHUKO8L
(Isoétaceae).

Pin MoaonuabHUK (Isoétes) HapaxoBye 64 Buau. Lle 6araTopiuHi
TPaB’THUCTIPOCAMHH, 3y CTPIdalOThCHd Ha BCiX KOHTUHEHTAaX, 0COOAUBO
B [liBHIYHiIN AMepuii. Ha YkpaiHi 3ycTpidaeTbca 3 BUAH, 1110 POCTYTH
B oO3epax moim Bopmor. PizHOocmopoBi pocanHu. CriepMaros30iqu
6araToaKryTHUKOBi. MOAOAMABHUKOBI IOTOMKHY A€Hif01eHIPOHOBUX.

4. Biania XBoleBHAHI

Jpyry AiHit0O €BOAIOL1ii, ITOB'd3aHy 3 piHioiTaMu, cKaaaa€e BiamTiA
XBomeBuaHi - Equisetophyta. lle mpamaBHSI TI'pylla POCAHH, IO
3'9BHAACS B IEBOHI, IOCSITAA PO3KBiTY B KapOOHi, a Ha IT0YaTKY Tpiacy
noyasa BuUMHUpaTu. Ha BigMiHy Big IHIOHX BHIIHUX CIIOPOBHX
XBOILEBUAHI XapaKTE€PU3YIOTHCSI YITKO BUPAKEHOK MeTaMeEepPIEr0
(JA€HHCTICTBIO) MaroHiB. 3BiACHM IX Apyra Ha3Ba - YAEHHCTI -
Articulatae. 3a 3araAbHOIO CTPYKTYPOIO Tina BOHU HaraayoTh HAaCiHHI
pocauHU edpepy ¥ KazyapuHy. [laseKuii IPOTOTHUII TAKOI CTPYKTYpPHU
IIPEACTAaBALIOTh XapoBi BOAOPOCTi.

B eBoAIOIIHHOMY BiTHONIIEHHI XBOIIEBUAHI SIBASIOTH COOOIO
CaMOCTIMHY MIKPOAUCTHY (MIiKpPO(IABHY) AIHIIO €BOAIOIII CTEAdPHUX
pocauH. CBOEPiAHI IXHI AMCTKHU IBASIOTE COO0I0 HE BUPOCTHU Ha 0cCi, a
BU/03MiHEH1, CHABHO CKOPOY€E€Hi peAyKOBaHi MAOYKHU.

Cy4gacHi BUOM XBOIIIB — IIe 6araTopidHi TpaB’dHUCTI POCAWHY,
ix 32 Buau i o6’eqHaHi BOHU B OHY poauHy XBoIoBi (Equisetaceae)
Ta OAUH pig — XBoll. Y oaopi YKpaiHU 3yCTpidaeThbcsa 9 BUIIB: XBOILIL
nnoAboBUi (E. arvense), xBou aicoBuii (E. silvaticum), XBo11] 60AOTHUH
(E. palustre), xBoiuy aAyuyHuii (E. pratense) Toio. Cepen XBOIIIB
3yCTPIYaroThCd KAPAUKOBI POCAMHU 5-15 c¢M BUCOTOIO U 10 1 MM y
aiaMeTpi, i pPOCAUHH 3i CTe0AOM Y KianbKa METPiB (y Tporrikax). LlikaBum
peAaikToM Haloi pAopH € XBoIll BeaAuKui (E. telmateia), BUcoTa sIKOIO
pocsrae 80 — 100 cMm. Bin momupeHuil y TiHUCTHUX Aicax Kpumy i
Kapnar. Y piBHUHHINA 4acTHHI YKpaiHU BiH 3yCTPIiYa€eThCs PIALIIE.
Haii6iabinuii cepen XBOIIIB XBOIIL riraHTChbKuM (E. giganteum) pocte
4dK Aa3d4Ya pOCAMHA B TPONIYHUX Alcax [liBHeHHoi AMepHuKY 1 mocdarae
10 — 12 m y BucoTy npu ToBumMHI credbaa 0,5 — 2 cm. Cepen maBHIX
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BHUMEPAUX POCAMH OyAU AepeBa i Kylli. XBOLIENIOAiOHI MalOTh CHiABHI
PHCHU 3 IAAYHOIIOAIOHUMH, Ta € i BimMiHHOCTi. Cy4acHi XBOIIENOMi0Hi
PO3IMOBCIO2KEHI Ha BCIX MaTepHKax, BHKAIOYAIOUYW ABCTpaAilo Ta
HoBy 3eaansiro. [x MoXHa 3yCTPIiTH Yy BOAOTHX Aicax, Ha 60A0Tax i
AyKax. HacTo moInupeHi Ha KUCAUX TPYHTAax.

XapakKTepHOI0 PHCOI0 XBOIIENOAIOHUX € HadBHICTh Yy HHX
CBOEPIAHUX CTPYKTYP, 1110 HECYTh CIIOPAHTIi — cnopaHeiegpopis. Kinblig
criopaHriedopiB ab0 yTBOPIOIOTH Ha CTEe0Al CIIOPOHOCHI 30HU, IO
JepPrylThCHd i3 BEreTaTHUBHUMH AUCTKAMH, a00 CUOATH Ha KIiHIEX
OCel, YTBOPIOIOYHU YUCTI (II0 CKAQOAIOTHCS AUIIIE 3 CIIOpaHTiedopiB
abo i3 cmopanriedopiBi CTEPUABHUX AUCTKIB) cTpobian. [TepeBazkHa
OiABIIIICTh XBOLIETIOAIOHUX PIBHOCIIOPOBI POCAWHH, i AHWINE OedKi,
IIEpPEBa’KHO BUKOIIHI (pOpPMHU, - PI3HOCIOPOBI.

CrareBe TOKOAIHHA — rametrodir, abo 3apoCTOK — y HUHI
iCHyIouMX XBOLIB IIpeACTaBA€HE OaHO- abo [aBOCTATEBUMM
HEOOBTOBIYHUMHM [y>K€ MAaA€HBKMMM 3€A€HUMU POCANHAMH,
po3MmipaMu B KiabKa MiaiMeTpiB. Ha rameroditTax yTBOPIOIOTHCH
agTepumii i apXeroHii. B aHTEPUOIIX  PO3BUBAIOTHCH
0araTomMKTIyTHKOBI CIIEpMAaTO30iId, B apXEroHiax SHUIIEeKAITHHH.
BanaimHeHHS BinOyBaeThbCs IIPU HAsIBHOCTI KPAIAMHHO-PIiAKOI BOIH,
i3 3uroTu 6e3 repioay CIIOKOI0 BUPOCTAE HOBe Oe3cTaTeBe ITIOKOAIHHS
— criopodir.

30BHi cTeOA0 BKPUTE €MigepMiCoOM, CKAAIEHUM i3 BUTSTHYTUX
KAITHH 3 Iy3Ke IOTOBLIEHUMHU i HaCHY€HUMHU KPEMHE3EMOM CTiHKAMU.
B enigepMmici € YMCA€HHI IPOANUXH, PO3MIIIIEH] ITO3I0BXKHIMHU PsiaMU
(mo cxmaax pebep) i 3arambaeHi B XAOPOPIAOHOCHY TKaAHUHY —
xaopenximy. Ilig emimepmicom Ha BuUcTyHnax pebep i B Oopizgkax
3aAsrae MexaHidyHa TKaHWHA (CKAepeHXiMa), a ITif] Hero Ha pedbpax —
xaopodirnoHOCHA. 3a MexaHIYHOIO po3TallloBaHa TKaHWHa KOPOBOi
napesxiMu. [lig mapeHxXiMOI0 KOPHU PO3TAalllOBaHE KiABIE CYAWHHUX
IIy4YKiB, CKAQIEHUX 3 (PAOEMHU Ta CAaOKO PO3BUHYTOI KCHAEMU i
no0yaoBaHUX 3a KoaaTepaabHUM TUIIOM. lle aprpocresa. CyamHHI
IIyYKH OTOYEHI MEPUIIMKAOM i PO3MIillleHi 3aBXK AU ITpoTu pebep. 3a
CYAUHHUMU TIIy4KaMHu (Do I1ieHTpa crebaa) MICTUTBCSI BeAHKa
HEeHTpaAsbHAa IOPOXKHUHA. KpiM Hei, BcepeanHi KOKHOTO IIPOB1IHOIO
IIy4Ka € MEHIIl IOPOKHUHU, SIKi HaA3UBAIOThCI KapAWHAABHUMU.
BoHu po3MiltieHi skpa3 npotu pebep. [IpoTu 60pi3aok po3miliieHi 1ie
TaK 3BaHI BAAEKYAdPHi IMOPOXKHUHM, 110 BUHUKAIOTh y HapeHXIMI
Kopu. Bcl 1i MOPOXKHUHU € TIABKU B MIXKBY3A9X. Y By3AaxX BOHH
IIEPEPUBAIOTHCH CYIIABHOIO TKAaHUHOI0. [IpoBinHI eAEMEHTH KCUAEMU
- Tpaxeinu, € CyAUHU.
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Binnia o6’eanye 3 Kaacu:

1. TienieBi - Hyeniopsida

2. KaunoaucrosBi - Sphenophyllopsida

3. XBouieBUaHi - Equisetopsida

Kaac TienieBi (Hyensopsida). Bumepai, icHyBaau B O€BOHI, HE
BCl OOTaHIKU 3TO[HI3 Bi{HECEHHAM IX IO XBOIIUB.

Kaac Kamnoaucroni, abo CdenodinoBi (Sphenophyllopsida).
BukomnHi pocAWHU.

['eoAoriyHUH BIK: ITiI3HIN A€BOH IIEPMCHKUHU MIEPIoI.

Kaac XBomoBugHi (Eguisetopsida). Lle¥ kaac IOAIAGIOTE Ha ABa
nopsaaku: KaaamiToBi i XBomIoBi. [lo IepIIoro HarexkaTh BUKAIOYHO
BUKOIIHI ITaA€030MChbKi popmu. [lo APyroro - sIK BUKOIIHi, Tak i
Cy4acHi BUAH, IIOEAHYBAaHI B OAWH Pil XBOIII,

Cy4yacHi XBOIIIETIOAiOHI He BimirparoTh 3HAYHOI POAL y IIPHUPOI.
BukomnHi XBOIIll Bifirpasu BazKAHUBY POAb B YTBOPEHHI KaM sIHOIO
BYTiAAsL. [lesiKi 3 HUX € 3AICHUMHU Oyp’dHaMU (XBOIIL ITOALOBUH). [Ipore
OTHOYACHO TOM XK€ X. IIOABOBHUH € AlKapChKoOio, papbyBasbHOIO Ta
icriBHOIO pocanHOIO. PaHiine B €Bpasii 1 [liBHiUHIN AMepHIli BXKUBaAU
B 1Ky OyAbOM i cCIIOpoHOCHi crTebaa XBOIIlA IIOABOBOTO ITiCAS
crieniaabHOI 00pobKM. Ha miBHOYI XBOIII MOXKYTh OyTH, HATIPUKAA]I,
OIHHUM KOPMOM AT OA€HIB Cepen XBOIIB € PSSO OTPYHHHUX OAd
JOMAaIllHboi Xymobu, ocobamBO XBoml OoaoTHH. lle moB’a3aHe 3
HagdBHICTIO CAIlOHIHIB 1 TAIKO3UAIB M yCiX YacTHHaxX POCAMHU. Psan
XBOIIIB 3aCTOCOBYIOTh B HAPOAHIM MEOUIINHI, a XBOII[ ITOABOBHUH
BXOIUTHh B JEpKaBHY (papMaxorero. Moro MaroHu € CEYOTiHHUM
3acoboM. 3HaXOAUTH BiH 3aCTOCYBaHHS TaKOXK Yy BeTepUuHapil (mad
3aroroBaHH4 paH). 3aBAsSKH HasIBHOCTI KpeMHe3eMy cTebOAO0 XBOIIIB
MIOAEKYAN BUKOPUCTOBYETBHCHA MOAS YHUILEHHS KYyXOHHOIO IIOCYy,
TIOAIpYBaHHS Pi3HUX /€PEB’sTHUX 1 MeTaAeBUX BUPOOIB TOIIIO.

lenieni (415-370 MAH. POKiB TOMY), Ki OITUCAH] foTENep, OyAu
HEBEAMKHMU dYarapHU4dKaMM, BHCOTOIO B KIAbBKA [IE€CATKIB
canTUMeTpiB. [xHi crebaa AUXOTOMIUHO riAKyBaaucs M GyAd ITOKPUTI
IIOBTOPHO AUXOTOMIYHO PO3TAAYKEHUMMU OCSIMHU.

[IpencTaBHUKH KAMHOAHWCTIB, HA BIAMIHY BiJ Ti€HIEBUX, MaAHd
YAEHHUCTi, OOpPO3HUCTI 10 1M BHCOTOIO cTebaa y By3AaxX SKHX
KOAOTIiBKaMH 110 6-9 po3TalioByBaAuCd KAMHOIIOMIOHI IITUPOKI, ITiABHI
abo [AUXOTOMIYHO PO3TaAy>KeHi BY3bKi AUCTKHU. [lesdki Maau
reTrepodiaAbHI AMCTKH; BY3bKi AHCTKHM BHUKOHYBaAW (QYyHKILO
IIPUKPITIAEHHS, TOMY III0 KAMHOAUCTU OyAH, O4Y€BUOHO, POCAMHAMMU,
110 AQ34Th, Ha KIiHIIIX TAOK PO3TalllOBYBAAMCSH CIIOpPAHTii, 3i0paHi B
cTpobiau. Kannoauctu (pig Shenophyllum) yTBOprOBaAHu I'yCTi 3apOCTi
B OOAOTHCTHUX AicaxX KaM'sTHOBYTIABHOTO TIE€PIOAY.
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Pazom 3 HUMHU 3pocTaal IpeacTaBHUKHU 30ipHOro poay KaraMiTiB
(Calamites), i3 KaaCy XBOIIOBi, 10 30BHIIIIHBOMY BUTASQY BOHH
HaraayBaAU Cy4dacHi XBOII 30iAbIlIeHi B mecsaTKU pasiB. Kasamitu
O6yAn MOTYTHIMU AepeBaMi, MaAl JOBTi TOPHU30HTAaABHI KOPEHEBUILA,
BiZl SKUX BiIXOANAN BEPTUKAABHI TaroHU BucoToio 8-10 mo 20m 1 0,5
M B niameTpi. Crebaa psiCHO riAKyBaANCH, TIAKH TaKOXK OyAH YA€HHUCT,
AVICTKM Ha HUX PO3TalllOBYBaAUCHd MyTOBYATO, B OHi1 KOAOTIBIIi OyAO
Bimg 3 o 70 AUCTKIB, III0 MaAu B OOBXKUHY Bix 0,5 70 20 cMm. aucTH
AlIHIWHI, IIIABHI 3 OAHI€I JKHUAKOIO; Ha BiAMIHY Bifl Cy4aCHHUX XBOIIB
AUCTKH OyAU (POTOCHUHTE3YIOUUMHU.

Crebra KasaMiTiB Maau Kambiit i Hapocraan B TOBIIMHY. B
YMOBaX BOAOTOTO ¥ TEIIAOTO KAIMATY I1aA€03010 KaAaMiTU BET€TyBaAr
IiAUY piK, TOMY HE YTBOPIOBAAM PIYHUX KiAellb. YcepeauHi crebaa
pPO3BHUBaAacsd HOPOKHUHA 3a PaXyHOK PyUHYBaHHS CepLIeBUHHU. Byan
CEePLIEITo/Ii0HI TpOMeEHi.

PizHoMmaniTHI 3a OymoBOIO CTPOOiAM KaaaMiTiB mocdrasu B
JOBXKUHY 10 12 cM, CKAQIaANCS 3 KOAOTIBOK CTE€PHUABHUX AUCTKIB, ITI0
4yepryoThbcd 3i crnopanrioopamu. Criopu iX Maau eaaTepu -
TIrPOCKOMIYHI HUTKU, 3aBASAKN SKUM BOHU PO3CitOBaAUCH. [JOCAITHUK
IIUX CIIOP, aMepPUKaHChKHUH rasaeoboTaHik P. Bakcrep omucyBas, 110
criopu BuMepaoro 300 MAH. POKIB TOMY OJHOI'O 3 KaAaMiTIB parrToM
3aBOPYILIUAUCA i MiKPOCKOIIOM, KOPSYHCH IIIBUAKUM pPyXaM CBOiX
eraTep, KoAU bBakcrep mepeHic CIopd 3 BOAHOTO CEPEAOBHUIIA B
criuproBe. IMOBIpHO, IiA Ai€l0 IapiB CIIUPTY €AaTepU IIIACOXHYAU U
CTaAl CKOPO4YyBaTHUCHd, CTUMYAIOBaAU PyX CIIOP.

KasamiT pa3oM 3 A€migoAeHAPOHAMH UM CirAAdpiaMU
YTBOPIOBAAH TYCT1 TPOMIIYHI AiCH, IO BifirpaBaAul 3HA4YHY POABb Y
POCAMHHOCTI 3€MAl B KaM'dHOBYTIABHHUM II€pPioZl, B YTBOPEHHI
rasaniadgTiB 3eMai. [lo KiHIg 11aa€03010, ¥ TIEPMCbKOMY TIePioi, TIpH
Pi3KiM 3MiHI KAiMaTy, KaAaMiTH CTaAW IIBHUAKO BUMHPATH, & MEHII
CII€I[iaAi30BaHi XBOIIll, IPUCTOCYBAAUCH ¥ IITHUPOKO ITOIIUPUAUCH.

[Topanok XBomioBi (Equisetales). TpaB’SHUCTI POCAWHHU.
XapakTepHa 0COOAMBICTH iIX MOHOIIOiaABHE TaAy3KEHHS , MyTOBYACTe
po3uAeHyBaHHA cTebAa, Yy By3AaxX KiABIIIMU pPO3TalllOBaHI TaKOXK
MYyTOBYAaTO PO3YA€HOBAHI OiYHi MAOYKH. ANCTKU XBOIIB peAyKOBaHi,
IITUAOTIONIOHI, po3TallloBaHi KiAbIIIMHU. POCAMHY MaroTh KOPEHEBUIIIE.

[lo xapakTepy HaA3EMHUX [IAroHIB BHUAW XBOIIIB MOXKHAa
po36uTu Ha 2 rpynu. B omHUX BUAIB yCi HaA3€MHi IaroH! OAHOTHUITHI:
BiYHO3€eA€Hi, JKUBYTh y IIOMipHOMY KAiMaTi OiAbllle OTHOTO CE30HY,
TOOTO MEPE3UMOBYIOTH i PO3BUBAIOTH BEPXiBKOBI CTPObiAU. Y Apyroi
TPYIIH XBOIIIB € ITarOHHW ABOX THUIIIB: O/THi CITOPOHOCHI, OypyBaTi abo
3€A€HI, a IHIII BereTaTWBHIi, 3€A€HIl. PO3BUTOK CIIOPOHOCHUX 1
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BEreTaTUBHUX I[IaroHIB y BHAIB APYyTroi Tpynu HOe I[IO-pPi3HOMY.
Hampukaan, y XBoOIlla IIOABOBOTO CIIOPOHOCHI ITAroHU 3'IBAGIOTHCH
IepIIUMU, BOHH OypyBaTi, He€ TiAASICTi, 3BUYaWHO TOBCTIllle
BEreTaTUBHUX 1 I[TICASI CIIOPOHOIIEHHS BIAIMHUPAIOTh. ¥ XBOIIIA AICOBOTO
M XBOIla AYIOBOIO CIIOPOHOCHI1 IIaroHU 3'SBASIIOTBCS BECHOIO,
omHOo4YacHO 3 BereraTUBHuUMH. CroyaTKy oOuaBa maroHa Oaimo-
POZKEBI, IIOTIM 3€AEHIIOTH, ITICA CIIOPOHOIIIEHHH CIIOPOHOCHU M IIariH
QYHKIIIOHYE SK BETeTaTUBHHM. Y XBoHla OOAOTHOrO ¥ XBOIIA
OPUPIYKOBOTO  CIIOPOHOCHI HaroHu CIOYaTKy HIYMM  HeE
BIAPI3HAIOTHCS Bifl BEr€TaTUBHUX I[IAaroHiB, ITIOTIM HAa HUX 3'SIBASIETHCST
CcTpOoOiA.

lNAKyeTbCcd cTeOA0 XBOIIIB MOHOIIOAiaAbHO.

Po3arasHeMo 0ocoOAUBOCTI Oy/IOBUY i JKUTTEBUM ITUKA XBOIIB Ha
IIPUKAQl XBOIA ITI0ABOBOrO. HaBecH1 3 KOpEHEBUIIIA BUPOCTAIOTh
KOPHUYHEBI, HETIAASICTi, COKOBUTI ITOPOKHUCTI cTebaa (mo SO cMm.). Ha
BEPXIBIli Takoro crebAa YTBOPIOETHCS CIIOPOHOCHUM KOAOCOK —
cTpobiA, BiH CKAQIAETHCA 3 BUA03MIHEHUX AMCTKIB - criopodiaiB abo
criopaHrioopiB, gKi MaroTh POPMY HIECTUKYTHOIO IITUTKA 3 Hi3KKOIO
B IIeHTpPi, aKu# Mae 5-10 MiIKoImoAiOHUX CIIOPaHTIiB i3 cliopaMu.
Criopu XBOIIIB MAIOTh CBOEPIAHUM BUTASIA. Y HUX € CTPIYKOIIOMIOHI
BUPOCTHU (eAaTepPH), PO3IINPEH] Ha KIHIISIX 1 IPUKPITIA€H] O €K3UHU B
OAHIM TO4YIll, AyK€ TIrPOCKOIIYHi, CIPULIOTh PO3CIIOBAHHIO CIIOD.
Cropu xBoilla MOP(OAOTIYHO OAHAKOBI, ase i3i0AOTIiYHO pPi3Hi
(PI3HOCHOPOBICTE): OAHI CIIOPU HPOPOCTAIOTH B JKIHOYHWHM, IHIINI B
YOAOBIYMM 3apocToK. Ha dYoAOBiYOMYy 3apoOCTKy YTBOPIOIOTHCS
aHTepUuIii, B SKNX po3BUBaioThbcd noHan 200 6araTo :KIryTUKOBUX
CIIepMAaTo30iiB, Ha XIHOYOMY 3apOCTKy € apXeroHii 3
AUIIEKAITUHAMH.

3apocCToK XBOIIla Ma€ BUTAL/L 3€A€HO1, HaraToKpaTHO Po3CideHol
naacTUHKU po3MipoM 0,1-0,9 cMm. 3anasigHeHHI 3OIMCHIOETHCH Yy
BOAOTYy moroxy. Ilicasa 3AMTTS raMeT 4OAOBIYHHY 3apOCTOK T'HHE, a Ha
KIHOYOMY 13 3UIOTH yTBOPIOETHCS 3apPOAOK, AKUH PO3BUBAETHCA B
JIOPOCAY POCAHHY - CIIOPOQIT.

[licag mo3piBaHHS 1 PO3CIIOBAHHSI CIIOP BECHSHI CIIOPOHOCHI
[IarOHU THHYTH, & BAITKY Ha IIOMY XK KOPEHEBUII PO3BHUBAIOTHCH
CBITAO-3€A€HI TIIarOHU BereTaTHBHI, 4Ki BUKOHYIOTh (QYHKIIIO
doToCHUHTE3Y.

TakuM YUHOM, CITOPOIT ¥ XBOIIA ITOABOBOTO MPEACTaBACHUN
BereTaTUBHUM 1 CIIOPOHOCHUM IlarOHaMH 3 OaraTopiyHUM
KopeHeBUIlleM. [amerodiToM € 3apoCTKHU 3 aHTEepUIiIMH Ta
apXEroHIIMHU — HEJOBIrOBIYHE ITOKOAIHHSI.




