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BCTYII

MeTtonuuHi pexoMeHAarlii po3po0JIeHO Ha OCHOBI HABYAIBHOI IPOTpamw,
MOTOJI>KEHO1 3 1HCTUTYTOM IHHOBAIIIMHMX TEXHOJOTIM 3MICTy OCBITH MiHIiCTEepCTBa
OCBITM 1 HaykKu VYKpaiHM Ta 3aTBEPIKEHO HAyKOBO-METOJAMYHOIO KOMICIEIO
(haKkyJIbTEeTy IIJI0JI00BOYIBHUIITBA, €KOJIOT1I Ta 3aXMCTy POCIHH 31 cremiaibHocTi 091
«bionorisy.

boranika B arpapHuX By3ax — OJiHa 13 pyHAaMEHTAIbHUX JUCIMIUIIH, OCKIJIBKH
€ OCHOBOIO /JIi BHMBYEHHS CIEIIAJbHUX MPEAMETIB: POCIUHHUITBA, JIYKIBHUIITBA,
CENEKIlli, TEeHETUKW, HACIHHHWITBA, (ITOMATOJIOTIi, TOKCHKOJIOTIi, JICIBHHUIITBA,
¢biTo1IeHOIOT11, €KOJIOT1] TOIIO.

['muboke Ta BceOiyHe BUBYEHHS OCOOIMBOCTEW Oy/IOBH, PI3HOMAaHITHOCTI,
reorpaiyHOr0 MOIMIMPEHHS, O10JIOTIYHUX Ta TOCMOJAPCHKUX BIACTUBOCTEH, IUKITY
PO3BUTKY, JKUTTEMISUIBHOCTI, €KOJOTO-IIEHOTUYHUX OCOOJIMBOCTEM POCIMH —
HeoOX11Ha yMOBa MMITOTOBKU BHCOKOKBaTi(hiKOBAHUX CHELIAJTICTIB
CLIIbCBKOTOCTIOIAPCHKOTO BUPOOHUIITBA.

Cucremaruka pociauH — po3Ail OOTaHIKU, IO 3aMAETHCS BUBYECHHSAM MMUTAHb
OMKCY Ta BU3HAYCHHS ICHYIOYMX 1 BUKOIHHMX POCIMHHHMX OPTaHi3MiB 3€MHOI Ky
(popuctuyHa cucTeMaTrKa), €BOJIOIIWHOTO PO3BUTKY, TAKCOHOMIYHHMX 3B'S3KIB,
noOy0Bu KiacuikamiiHux cucrteM ((dutoreHernyHa OoTaHiKa), THTPOIYKIT Ta
aKJIiMaTu3aIli poCiauH 1HIIUX KIIMAaTUYHUX 30H, OXOPOHU 1 30epekeHHs] TeHODOHTY
POCIIMHHOTO CBITY.

B o6nacti cucreMatuku pociauH mpamroBanu BupaTHi BueHi: K. JliHHeH,
A. Kroccbe, A.A. I'poccreiim, M.1. Basinos, A.l. Ky3nenos, A.JI. TaxtamxksH Ta iH.

VY (opmyBanHH1 crmemiaigicta YMHHE MICIE IOCIJIa€ MPAKTUYHA IiAITOTOBKA
MaiOyTHIX (axiBmiB. MeTOAMYHI BKa3iBKM ISl JAOOpaTOPHUX 3aHATH 13
CUCTEMAaTUKU POCIWH MpU3HAYEHI MJi1 3a0e3MedYeHHsT MaKCHUMalbHOI aKTUBI3aIlil
CaMOCTIITHOT POOOTH CTYAEHTIB MpPU BUBUYEHHI 3alMpPONOHOBAHMX 00’€kTiB. [lpu
HalmMCaHHI METOJMYHMUX BKa3IiBOK 3HAYHE MICIIC€ BIABOAWIOCH IPUHITAIIAM
MOPIBHSUTBHOTO aHali3y Ta (PIIOreHeTHYHHM 3B’S3KaM TaKCOHOMIYHUX OJMHHIIH
PI3HOTO paHry, BU3HAUCHHIO Miclg 00'ekTa B KiacuiKaIiiHIA cUCTeMl, BUBYCHHIO
OioJorii Ta 0COOJMBOCTEN PO3BUTKY MPEJACTABHUKIB PI3HUX CHUCTEMATUYHUX TPYII
POCIIMH B MEKax BUIUICHUX 3a MPOTPaMOIO T'OJIHH.

MeToauuHUMH  BKa3iBKaMU TepeadadyeHO0 MaKCUMalbHY CaMOCTIHHICTD
CTYJICHTIB TIpY BUKOHAHHI JIaOOpaTOpHUX POOIT, 3aCTOCYBAHHS TEXHIYHUX 3aCO01B
HaBYaHHA, YHAOYHEHHS (MOCTIMHI Ta TUMYacoBl Ipenapartd, (piKCOBaHM Marepial,
repOapHi 3pa3Ku, KUB1 00’ €KTH).

3a caMOCTIITHOIO pOOOTOI0 CTYJEHTIB 3A1MCHIOETHCS CUCTEMATUUYHHUN TECTOBHI
KOHTPOJIb 13 3aCTOCYBAHHSIM KPEAUTHO-MOAYJIbHO-PEUTUHIOBOI CUCTEMHU, 3A1MCHUTH
301p cUCTEMaTUYHOTO repbapiro MicieBoi (iopu Ta diiopu M. Y MaHb.

CryneHT MOBHHEH OyTHM KOMIIETEHTHUM Yy OCOOJMBOCTSX OyJIOBU 00’ €KTIB,
IIUKJIaX X PO3BUTKY, MICIIS iX B KJIacH(iKaIIiHIN CHCTEMI.

Takox BMITH TMpaIoBaTH 3 MIKPOCKOTIOM, 3 TPHPOAHUMH Ta (HIKCOBAaHUMHU
3pa3KkaMy POCJIMH, OMHCYBAaTH iX, aHaI3yBaTH, MOPIBHIOBATH Ta Yy3arajibHIOBATH
BUBYCHHI MaTepiall.



TEMA 1. HIJKYI POCJIMHM (THALLOBIONTA). BOJIOPOCTI (ALGAE).

IMignapcrBo: Tanodiru nosnepni (Thallobionta procariota).
Binia: Hianodakrepii (Cyanophyta).

Kaac: Xpooxkokogi (Chroococcophyceae)

O006’ekT: Xpooxkok (Chroococcus)

Kaac: I'opmoroniesi (Hormogoneophyceae)
O0’exTH: Hocrtok (Nostoc), ocumasitopisi (Oscillatoria)
IMinnapcrBo: Tanodiru axepni (Thallobionta eucariota).
Binain: JNiaTomogi Boxopocti (Diatomophyta=Bacillariophyta).
Kaac: IMenaTni (Pennatophyceae)

O0’ekT: Minyasipis (Pinnularia).

Binis: ’KosTo-3es1eni Bogopocri (Xanthophyta).
00’eKT: Bouepis (Vaucheria).

Binia: 3eseni Bogopocrti (Chlorophyta).

Kanac: Cudonosi (Siphonophyceae)

Hopsinok: Cudgonoxaaniesi (Siphonocladales)

O0’eKrT: Kaanodgopa (Chladophora)

Kaac: Kon’roraru (Conyugatophyceae)

IMopsiok: 3urnemoBi (Zygnematales)

O0’ekT: Cuiporipa (Spirogyra)

Bingin: Xapogi Bogopocri (Charophyta).

O0’ekT: Xapa (Chara).

Bimgin: Bypi Bogopocri (Phaeophyta).

Kaac: ®deo300cnoposi (Phaeozoosporophyceae)
Iopsiok: Jlaminapiesi (Laminariales)

O0’¢kT: Jlaminapis (Laminaria)

Kaac: Huxaocnoposi (Ciclosporophyceae)
Mopsanox: dykycosi (Fucales)

O0’eKT: dyxkyc (Fucus)

3AB/IAHHSA:

1. Po3rnsHyTH miJg MIKPOCKOIIOM Ta BUBYUTH OCOOJMBOCTI OYAOBH 1 PO3MHOKEHHS
niaHoOakTepiil, BIAMITUBIIM: a) OCOOIMBOCTI OyJOBH OCIMJIATOPH, BKa3aBIIM Ha 3a0apBIIEHHS
XpoMaToIia3Mu 1 LEHTpOoIUIa3MH; O) 3arajdbHU BUIJISA HOCTOKY, BIAMITHUBLIM TOPMOTOHII 1
reTepOLICTH.

2. Po3rmsiHYTH Wi MIKPOCKOTIOM Ta BHUBYHTH OCOOJNMBOCTI OYZOBHM 1 PO3MHOXKEHHS
J1aTOMOBUX BOJOPOCTEH, BIAMITHUBIIM: a) 3arajbHUM BHUIVIAJ MIHYJAPIl, €MITEKy, TilNOTeKy,
000JI0HKY, IUTOILIIA3MY, SJIp0, XpoMaTtodopu; 0) yTBOPEHHS ayKCOCIIOP.

3. PosryisiHyTM miJ MIKPOCKONOM Ta BHUBYUTH OCOOJIMBOCTI OYHOBU >KOBTO-3€JICHHX
BOJIOPOCTEH, BIAMITUBINN: a) 3arajJbHUN BUTJISA BOIIEPii, HECTATEBE Ta CTATEBE PO3MHOKECHHS.

4. Po3ryisiHyTH il MIKPOCKOTIOM Ta BUBUUTH OCOOIMBOCTI OYZOBHU 1 PO3MHOKEHHS 3€JICHUX
BOJOPOCTEH, BIAMITHBIIM: a) 3arajbHUil BUTIIAL, OylOBY Ta 130raMHUN cTaTeBUIl Mpolec Y
KJaso¢opu; 0) 3araibHUM BUIJIA] Ta BHYTPILIHIO Oy/I0BY CHIIpOTipH, KOH IOTallilo.

5. Po3rnsiHyTH mifi MIKPOCKOIIOM Ta BUBYMTH OCOOJUBOCTI Oy/IOBH XapOBHUX BOJIOPOCTEH,
BiJIMITUBIIIN: ) 3araIbHUNA BUTJIS] XapH, aHTEPH TN 1 OOTOHIH.

6. PosrmsHyTH TepOapHi 3pa3Kd Ta BUBYHUTH OCOOJIHMBOCTI OymOBH OYypHX BOJOpPOCTEH,
BiZIMITUBILH: a) 3aTalbHUIA BUIIIS TaMiHapii, pykyca, aHTepHiii i oorouiii. Ix BukopucTanms.

OCHOBHM 3MICT
Bonopocri (Algae) — Benmuka rpyna HWKYMX POCIUH BiJl OJHOKIITHHHHX MIKPOCKOITIYHO
Maiux A0 OaraTOKIITHHHUX TiraHTiB qoBkuHOK Oimbmie 100 M. BomopocTi mepeBakHO BOJHI
POCIIMHH, ajie MOXXYTh JKUTH B IPYHTI, Ha KOpi JIepeB, Ha CHIry. TiJI0 BOJOPOCTEH HA3WBAETHCA
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TanoMoM (ciaHb). BoHM MOAUISIOTECA HA TPHU TPYNH: GimoniankmonHi (He MPUKPIIUTIOITHCS 10
cyocrpary), @imobenmocni (MPUKPITUTIOIOTBCS 10 CyOCTpary) 1 nepugimonni (BOAOPOCTI
obpoctanus). [lormMHAaHHS MOXKMBHUX PEUOBHH 3IIMCHIOETHCS BCI€I0 MOBEPXHEIO Tiia, PU30iIu
CITYXaTh JIMIIE JUIs MPUKPIIUICHHS. 32 CIIOCOOOM KUBJICHHS BOJOPOCTI — aBTOTPO(dHI OpraHi3MH,
aJie YaCTHHI BUIB BIIACTHBE MiKCOTPO(HE )KUBIICHHS.

Biggin Iiano6akrepii (Cyanophyta). Bimomo 1500 BuaiB, MOIIMPEHHUX IEPEBAKHO Y
NpiCHUX BOJAOWMAxX Ta TIPYHTI, 3yCTPIUalOTBCS HA KOpi JepeB, y Tapsauux JoKepelnax.
Bonu BigHOCATBCS 10 Tpynu mpokapioTiB. JKutTeBi ¢dopmu I1iaHOOAKTEpid — OJHOKIITHHHI,
KOJIOHiaNbHi, HUTYacTi. KiliTMHA 30BHI BKpUTa IENIOJIO3HOK OOOJIOHKOIO, sIKA MAa€ 3JaTHICTh
OCJIM3HIOBATHCh. llWTomasma IMTHCA HAa [JBI YaCTHHH: XPOMATOIUIa3My 1 IIGHTPOIUIA3MY.
XpomaroruiasMa MiCTUTh HIrMEHTH XJ0podin, QikomiaH, KapoTHH Ta KCaHTO(IT i BHKOHYE
acuMmimorouy (QyHKIIPO. LleHTporuiasma MICTUTh SI€pHY PEYOBHHY, IMO30aBJI€HA IITMEHTIB 1
BUKOHYe (yHKmito snapa. JKubneHHs Mikcorpodre. PO3MHOXEHHS JuIIe BereTaTHBHE.
OnHokTITHHHI (HOPMH PO3MHOXKYIOTBCS IIJISXOM MOy BMICTY KIITHHH Ha JBI YacTHHH, a
HUTYACT] — HUISXOM IMOJUTY Tija Ha OKpeMi YaCTHMHU — TOpMOToHii. [Ipu yTBOpeHHI TOPMOTOHIIB Yy
NesIKUX 111aH00aKTepili BUHUKAIOTh BEIUKI MEPTBI KIITUHU — retepouuctd. Ha micii yTBOpeHHS
TeTepPOIMCTH HHUTKA IiaHOOaKTepii po3puBaeThcsi. OCHOBHI MPEACTABHUKHU: XPOOKOK, OCIHIIATOPIS,

HOCTOK, aHa0OeHa, piByssipis (puc. 1.)
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Puc. 1. Hiano6akxrepii (Cyanophyta): a — xpooxox (Chroococcus); 6 — rieokanca (Gleocapsa);
B — ocipstropist (Oscillatoria); r — anaGena (Anabaena) 3 rereporicTaMu i COYMBAIOYOIO CIIOPOIO; T — PiBYJIAPIis
(Rivularia); e — mocrok (Nostoc), yactuHa KoJoHil; € — popmimii (Phormidium), x — ninrGis (Lyngbya) 3
ropmoronisimu (niBopyd). I[Ipencrapaux (Arthrospira) mim Mikpockormom (TpaBopyd).

Hoctoxk (Nostoc). PosrmssHyTH mig MIKpOCKONOM TOTOBHH mpemnapar. [lpu Bemukomy
301IBIIEHH] BHUJIHO KYJSCTI KIITMHM, 310paHi B HHUTKY. B JKMBUX KIIITMHaX BiJAMITUTH

XpoMaToIiazMy i HEHTPOIUIa3My. 3HaUTH TeTEePOIIUCTH.

Ocumisitopin  (Oscillatoria).  PosrnsiHyrn  tumuacoBuii  npemapar. [lpu  Benukomy
301TBIIEHHI MIKPOCKOMA BHJIHO HHUTKH, IO CKIQJAIOThCS 3 MIJIIHAPUYHUX KIITHH, BEpXiBKOBa
KJIITUHA 3a0KpyrieHa. MokHa MoOaunuTH KOJUBAIBHUM PyX HHUTOK I1aHOOAKTepii, 3yMOBIEHUI
OJTHOCTOPOHHIM BHUIUICHHSAM cnu3y. [lil 9ac pO3MHOKEHHS YTBOPIOIOTHCS TOPMOTOHII, aie
TeTEPOIMCTH BIICYTHI.

o poxy Arthrospira Bxonsats Buau A. platensis ma A. maxima), iz Ha3BOI «CIipyJIiHaY, €
MIPOMHUCIIOBO I[IHHUMH O0'€KTaMH, BBEICHI B aKTHBHY KYJIBTYPY 1 IXHIO 610Macy BUKOPHUCTOBYIOTHCS
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B PI3HHX rady3sX HapoOAHOIO IOCHOAApCTBA (JIerka, XapuoBa Ta MEAMYHA MPOMHCIOBOCTI). Ix
KYJIbTUBYIOTHh 110 BCbOMY CBIiTi, BHKOPHCTOBYIOTh SIK XapuyOBY /100aBKY 1 CaMOCTIMHHMHA MPOAYKT,
KU JTOCTYIHUN YBUTIISAI TaOJNIETOK, XJIOMs 1 MOPOHIKY. Takox € B SIKOCTI KOPMOBOi JOOABKH ISt
puo6 1 ramysi nraxiBHANTBA. 111 BOAOPOCTI XapaKTEPHUN BUCOKHIM BMICT MPOTEIHY XOPOIIIOi SIKOCT1
(o 70% B cyxiii peuoBuHi). [lepeTpaBaoBaHiCTh MPOTEIHY 3a/10BLIbHA.

Ile oaHOKIITHHHA BOAOPOCTH, IpuOmu3Ho B 100 pa3 Oimsira, Hixk xjopena (Clorella),
nocsirae 250-500 mMxwm, cripanbHOi opMu, pocTe B IesSKUX MpiCHOBOAHUX o3epax Adpuku (Yax,
Ediomis, Kenis). ¥V Yami 37aBHa 104U BUKOPUCTOBYIOTH IIFO BOJOPOCTH B 1KYy, 30HUparoTh
MPUMITHBHUM CIIOCOOOM 1 cymiath Ha COHI. DOTOCHHTETHYHI MrMeHTH: xjopodin, dikomiaH,
dixoeputpun. [Ipupoane cepenouiie iX npoxuBaHHs Oarate 6ikapOoHaToMm HaTpito. [ToTpeda miel
BOJIOPOCTI B IHIIMX MiHEPaJIbHUX PEYOBHHAX MOAIOHA 3 OTPeOO0 y BUIIUX pociuH. OnTumanbHa
TeMIieparypa Jisi pocTy i po3aMHOKeHHs ckianae 30-35°C.

Bimxin Jdiatomosi Bonopocti (Diatomophyta=Bacillariophyta) abo kpeMHHUCTI BiTHOCSTD y
rpyny eykapioriB. Bimmin mimutecs Ha aBa kiacu nedHarHi (Pennatophyceae) ta uedTpuuni
(Centrophyceae). XKutteBi GpopMu: OHOKIITHHHI, KOJIOHIANbHI. XapaKTepHi MIrMEHTH: XJIOPOQil,
miaToMiH 1 ¢ykokcaHTuH. KiiTuHa Mae BHYTPINIHIO NEKTUHOBY OOOJOHKY 1 30BHI MOKpPHUTa
MaHIMPEM, YTBOPEHHM COJIIMH KpeMHi0. Y e KuX IEHTPUYHHX CTYyJKa Ma€ TPUKYTHY abo
OaraTokyTHy cTynKy. [laHIup ckiagaeTbes 3 TBOX MOJIOBUHOK (CTYNIOK 200 TeK), 0 HAKIAAAI0ThCs
Oo/lHa Ha OAHY. binmbma crTynka — emiTeka, MeHIIa — Tinmoreka. [lonokeHHs, KoM AlaTOMOBa
BOJIOPICTH PO3TIIAJAETHCS 3 KPHUILKH a00 JIEHIIS, HA3UBAETHCS BUAOM 31 CTYJIKH, a MOJOKEHHS 300Ky
— BUJOM 3 Mosicka. B 00sacTi mosicka yTBOPIOETHCS IIOB 1, SKILO BIH HE 3apOCTa€, BOAOPICTb Ma€e
3aTHICTh pyXaTHcs B pe3yidbTaTi TepTd LHUTOIUIa3MU 00 Boay. THUMOBUM HpeACcTaBHHKOM
aiaToMOBUX € MinyJspisa (Pinnularia) — ogHOKIITHHHA BOJOPICTh, IIMPOKO PO3MOBCIOKEHA Yy
IpicHUX BojaoimMax (puc. 2.).

3 mosicka MiHYJSApis Ma€ BHUIISL HPSIMOKYTHHKA, a 31 CTYJIKH — BUTATHyTOro emimca. Ilo
Kpasix CTYJIOK BHJIHO TMapayienbHi pedepisi, [0 YTBOPIOIOTHCS B Pe3yibTaTi HEPIBHOMIPHOTO
BiJIKJIafaHHs KpeMHito. [lo cepeaniil miHIT € Tpu BY3JIMKH 1 8-MOAIOHMIN 1IOB, 3a PaXyHOK SIKOT'O
[IMTOIJIa3Ma 3B'sI3aHa 13 30BHIMIHIM CEPEOBUINEM 1 3/1MCHIOEThCA pyX BoaopocTi. Ilix maHuupom
3HAXOJATbCA OOOJIOHKA, LUTOIIa3Ma, sIpo, ABa XpomarodopH 1 ABI Bakyosi. PO3MHOXEHHS —
BEreTaTHUBHE 1 CTaTeBE (3Uroramis).

Puc. 2. [liatomoBa Bogopicts ninyJsipis (Pinnularia viridis): a — surnsn 3 60ky nosicka; 6 — Burs 3
00Ky CTYJIKH; B — IIO3J0BXKHIH 3pi3; T — MOMIEPEYHHI 3pi3; I — BETETaTUBHE PO3ZMHOXKEHHS;, | — emiTeka; 2 — rimoTeKa;
3 — moB; 4 — By3JHK; 5 — xpomaTodop; 6 — mipeHoiayu; 7 — ruromiasma; 8 — sapo; 9 — Bakyosst; 10 — pedepis.

KuByTh N11aTOMOB1 BOJOPOCTI B MPICHUX 1 COJIOHUX BOJIOMMax, HarpoOMajpKyIOYUCh Ha JHI.
Jlo cyOcTpary He NpUKPILTIOTECA. KpiM miHymspii 10 11aTOMOBUX BOJOPOCTEH BITHOCSATHCS
CiHepa, MEpPHIIOH, JliaToMa, Tabemspis, IIeBpOCHIMa, HaBikyna (puc. 3.).

P0O3MHOXYIOTBCS 11aTOMOB1 BOJIOPOCTI BET€TaTUBHO — JA1JICHHSM KJIITHHH Ha JIB1 YaCTUHHU T10
JOBriil cTopoHi. B pe3ynbpTari BereTaTMBHOTO PO3MHOMKEHHS KIITHHHM 3MEHINYIOTHCS, OCKIJIBKU
J0YipHA KJIITHHA MOKe A00YIyBaTH JIUIIE TIOTEKY, a OTpUMaHa B CIaJI0K CTYJIKa MaHIUpa 3aBKIU
€ erniTeKkor0. J[iaToMOBUM BOAOPOCTSIM XapaKTEPHUIN CTaTeBHM MPOLIEC — 3UC02AMisL.



I[Ipu ubomy nABI ApiOHI KIITHHH 30MMKYIOTBCS, CTYJIKH TMaHLIHMpa PO3KPHUBAIOTHCA,
BIIOYBAETHCS PEAYKIIMHUN TOAUT siAep 000X KIITHH. [3 4OTHPHOX TaljIoiHUX TeTepOTaTidyHUX
A1ep, YTBOPEHUX B PE3yNbTaTi MEH03y, TPH B KOXKHIM KIITHHI JET€HEPYIOTh, a 3AJIMIIAIOTHCS I10
olHOMY (+ B OJHIN KIIITHHI, — B ApYyriil). BigOyBa€eThCs 3MUTTSA BMICTY IBOX KIIITHUH 3 YTBOPEHHIM
3UrOTH. 3UrOTa MEPETBOPIOETHCS B CIOPY POCTY (ayKCOCIOpY), BIAHOBIIOE PO3MIpU KIITHHH 1
BOJOPICTb BCTyNMAa€ y HOBHM UMK pO3BUTKY (puc. 4.) Ta LMKJI PO3BUTKY Ha MPHUKIAII
(Lithodesmium sp.) (puc. 4, a).

TANRITEREIE R Ehy
L T T T

Luknorena Mepugion

Puc. 3. TIpeacTaBHUKH AiaTOMOBUX Bojgopocteit (Diatomea): nenammui— nnespocurma (Pleurosygma),
ninysspis (Pinularia), nasixyna (Navicula), ); cunenpa (Synedra), yenmpuuni — upxnorena (Cyclotellamepunion
(Meridion).

Puc. 4. Po3amHosxeHHst 1iaTromoBux Bogopocteii (Diatomophyta): 1 — cxema cratesoro nporecy y
uumbenu (Cymbella): a — aBi 301mkeHi KiniTHHE; O, B — peAYKUIAHUN MOJIN SAEp; T, I — YTBOPEHHS FAMET 1 yTBOPEHHS
3UTOT; €, & — AyKCOCIIOPH. 2 — cXeMa CTaTeBOro npoiecy y menosipu (Melosira): a-x — peaykuiiiauit moain y s»inodin
KJITHHI, 3aIUTITHEHHS 1 PO3BUTOK ayKCOCIIOPH; M-1 — PO3BUTOK 1 BUXiJ CIIEPMaTO30i/1iB; 3 — BEreTaTUBHUI ITO/LI
KJIITHHH Y THHYJSpi.
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GAMETOFITO (2N)
Individuos que han llegado al tamafio critico

GAMETANGIO

Puc. 4, a. Cxema nuki1y po3BUTKY rani06i0THUHOI0 OpraHizmMy BOJOpOCTi
(Lithodesmium sp.) 3 ponunu Lithodesmiaceae Round. IIpaBopy4 mix mikpockomnom,
30iabmeno (50 mm).

Bimnin JKosto-3eneni Bomopocti (Xantophyta). JXosto-3enmeni BOmOpPOCTI KHBYTH Yy
NpicHIN 1 CONOHIN BOAi, A€AKi 3 HUX Ha KaMiHHIi, IpyHTI 1 T.n. KuTTeBi hopMu: OJHOKIITHHHI,
KOJIOHIaNbHI Ta OaraTokiiTUHHI. Cepes HUX 3yCTpIYAlOThCS SK IUIAHKTOHHI, TaK 1 OEHTOCHI.
KitiTiHU 30BHI TOKPHTI IETIOJI03HOI OOOJOHKO, ITiJl SKOK 3HAXOJHUTHCS IHUTOILIA3Ma, SIPO
(y HecenToBaHUX (popM — OaraTo sgep), Xxpomaroop, 1110 MICTUTh KpiM HITMEHTY XJiopodiny e i
3HAaYHY KUIBKICTh KapOTHHOIMIB, 1 TOMY 3a0apBJICHHS y ITUX BOJIOPOCTEH KOBTO-3€JICHE.

Po3MHOXEHHS BereraTMBHE, HeCTaTeBe 1 cTareBe. BereraruBHe pO3MHOKEHHS 1
OJMHOKJIITUHHHUX 3JIMCHIOETHCS TIOJAUIOM KIITHHHM, a Yy OaraTOKMITHHHUX TPEACTaBHUKIB —
JacTUHaMU TajoMmy. [Ipu HecTareBOMy PO3MHOKEHHI YTBOPIOIOTHCS JIBO- a00 0araroJKryTHKOBI
3oocriopu. CraTeBUi TMporec 130raMHUM, piAKo ooramHui. [IpeacTaBHUKOM >KOBTO-3€JIEHUX
BOJIOPOCTEH € BOIIEPis.

BuroroBut THMYacoBWil mperapaT, po3IISIHYTH Bomiepiro. Ha roroBomy mpemapar
PO3TIISIHYTH OOTOHiH 1 aHTepUIIH.

Bomepisn (Vaucheria) — OenTocHa OJHOKIITHHHA BOAOPICTh. TaloM JUXOTOMIYHO
posranyxeHuil, n00pe pO3BMHEHMH, ajle HE Ma€ IeperopojioK, PHU30iAU JIOMATOMOAIOHUH.
[Teperoponku Ha TaqoMi YTBOPIOIOTHCS JIMIIIE MPU TOIIKOKEHHI, YTBOPEHHI CIIOPAHTIIB CTATEBUX
opraniB. 30BHI KJIiTHHAa Mae OOOJOHKY, MiJl SKOK 3HAXOAWUTHCS LMTOIJIa3Ma, OaraTo saep Ta
3epHUCTHX XpoMatodopiB 3 mipeHoimamu abo 6e3 HuX. PO3MHOXKyeTbCs BOIIEpis HECTATEBO 1
crateBo (puc. 5.).

HecrareBe po3MHOMXEHHS 3MIMCHIOETBCA 300cnopamu abo anaanocnopamu. 3aKiHUCHHS
pO3ray’keHb TaJIOMY BiTUJICHOBYIOTHCS IE€PETOPOJKAMHU 1 IMEPETBOPIOIOTHCS Yy 300CHOpPAHTii.
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B koxxHOoMy 300cmopanrii gopmyerbcsi onHa 30ocmopa. Bona OaraTosiepHa 1 KOXXKHOMY SIpy
BIMOBiTa€ Tapa KTYTUKIB. Ha KOpPOTKHMX pO3ralyXeHHSX YTBOPIOETHCS HE 300Cmopa, a
araHocrnopa (6e3 JUKTyTHKIB).

3oocmopa abo araHOCTIOpa TMOKUIA€E CIOPaHTiH 1 4epe3 JCSKHi Yac MpPOpPOCTaE B HOBY
pociuny. CraTeBe pPO3MHOXKEHHS — ooecamis. Ha posramyxkeHHsSX TaqoMy mopyd (opMyrOThCs
AQHTEPUII 1 OOTOHIN. AHTEpHIIM — OJHOKIITUHHUN BHPICT, 3aTHYTHUH y BUIJIAAI pory. B wmicii
MEPETUHY YTBOPIOETHCS TEperopojka. B aHTepumii J03piBae BeNHMKAa KiUTBKICTh JBOJKI'YTHKOBUX
cnepmato3oimiB. OOroHiii — KyJasCTHHA OJHOKJIITHHHHH BHUPICT, B SKOMY J03piBa€ oOJiHA
sinekiTuaa. Ilicns no3piBaHHS CHepMaTo30iiud BUXOIATHh Y BOJHE CEPEIOBHUIIE, 3aIlIiHIOIOTH
STALEKIIITHHYU, YTBOPIOKOYH 3UTOTH.

Puc. 5. Cxema :xutTeBoro nukiy Boumepii (Vaucheria) (J1iBopy4): a — ecrarese po3MHOKEHHS;
0 — craTeBe PO3MHOXKEHHS; M — Meii03; 1 — cu(oHaIBHU# TaIoM; 2 — 300CIIOPAHTiif; 3 — BUXiI 300CHOPH;
4 — 300cmOpa; 5 — MPOPOCTAaHHS 300CTIOPH; 6 — aHTEPHIii; 7 — OOTOHII; 8 — crrepMaTo30im; 9 — sSIeKITiTHHA;
10 — 3urora. [IpaBopyd mig MiKpOCKOTIOM.

3urora CHoYaTKy MEPETBOPIOETHCS B 00CIOPY, (MOKPUBAETHCS IIUIBHOIO OOOJIOHKOIO),
nepedyBae JeSKUH Yac B CTaHI CIIOKOIO, a IMOTIM NPOpPOCTae B HOBY pociuHy. s Bowmepii
XapaKkTepHUI TrerepoTani3zM, TOOTO aHTEpUIId 1 OOTOHIM Ha OJHIN pPOCIMHI J03pIBalOTh HE
OJTHOYACHO, TOMY 3aIlIiIHEHHS MOKIIUBE JIUILE MK PI3HUMHU TaJIOMaMH.

Bimnin 3eneni Bonopocri (Chlorophyta) o0'ennye Benmuky rpymy mojiiMoppHUX POCIUHHUAX
oprani3miB. JKuTTeBi (GOpMH — OIHOKJIITHHHI, KOJIOHIaJlbHI, HMTYAcTI Ta OaraTOKJITHHHI i3
CENTOBAaHUM 1 HECETITOBAHUM TaJIOMOM 1 CKJIQIHOIO 30BHIIITHBOIO AU EPEHITIAIIIEI0.

KniTuHU 30BHI MOKPUTI IIENIOIO3HOK OOOJOHKOI. Y YacTUHU MPEACTaBHUKIB Yy CKIIAIl
00O0JIOHKM MICTUTHCS 3HaYHA KUIBKICTh NMEKTMHOBHUX PEYOBUH, 1 TOMY BOHM MAalOTh 3/aTHICTh
ocnu3HioBaTHCA. [1i1 000J0HKOIO B MOCTIHHOMY IIapi po3MillleHa IMTOMIa3Ma, B IEHTPl — KiJIbKa
BEIIMKUX BaKyouseH, saapo (omHe abo Kijbka), XxpomaTodopu 3 mipeHoimamu. XpoMatohopu Tyxe
pi3HOMaHITHI 32 QOPMOIO: KYNISACTi, TUCKOMOMAIOHI, YaIonoai0Hi, CTPIYKOMOAIOHI, IMIIIHIPUYHI,
maacTUHYacTi ¥ T.m. JImst 3eMeHuX BOMOpOCTEH XapaKTepHI MITMEHTH: XJopodis, KCaHTO(I,
KapOTHH. 3aracHa MoKMBHA PEYOBHHA — KPOXMAJIb.

Po3MHOXEHHsI: BereraTHMBHE, HecTaTeBe 1 CcTareBe. BereraTWBHE PO3MHOXKEHHS
31HCHIOETHCS MOIIIOM KIIITUHH Ha JIBl YaCTUHH, a00 YaCTHHAMM CJIaHI.

[Tpu HecTaTeBOMY PO3MHOKEHHI YTBOPIOIOTHCS 300CTIOPH a00 arjIaHOCIOPH.

CrareBuii mpoilec pi3HOMaHITHUH: i130ramis, 3WroraMis (KOH foraiisi), rereporamis i
ooramisi. Ilpu ooramHomy crnoco0i pO3MHOXKEHHS YTBOPIOIOTHCS OJHOKIIITHHHI CTaTe€Bl OPTaHU:
aHTepHii — ososiunii (3') i oorouii — xinounit (Q).

[IpencraBHuKaMu 3€JIEHUX BOAOPOCTEH € XJOPOKOK, criporipa, kiamodopa. [IpuroryBatu
TUMYACOBI MIPeNapaTy i pO3TISHYTH iX i MIKPOCKOIIOM.

Kaagodopa (Cladophora) — OaratokiaiTuHHAa OEHTOCHA BOJOPICTH 3 JUXOTOMIYHO
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pO3rally’KeHUM TaJlOMOM, IIIO KHMBE Yy TMpICcHIM 1 comonii Boai (puc. 6). Knituau Tamomy Benwuki,
OWJTIHAPUYHI 3 TOBCTOIO OOOJOHKOIO, IO HE OCIU3HIOETHCS, MHUTOILIA3MOI0, IHJIIHIPHYHUM
ciTyacTuM XpoMaTo(opoM, 3 BEIHKOIO KUIBKICTIO MIpEHOIAiB Ta OaraTthbma siapamu. B mporeci
Bererallii YaCTMHU TaJIOMY BiJUTAMYIOThCS 1 HArPOMaKYIOTHCSI Ha TTIOBEPXHI BOJIH.

Po3MHOXEHHS ~ BereTaTWBHE, HecTaTeBe 1 craTeBe. BereraruBHE  PO3MHOXKEHHS
3MIACHIOETHCSL YaCTHHAMU TaioMy. CTareBe 1 HecTareBe PO3MHOXKEHHS YEPryHOThCS MiX CO0OM0,
YTBOPIOIOYH IUKII PO3BUTKY. HecraTeBe po3MHOXKEHHS 3/IIHCHIOETHCS HA HECTATEBOMY TTOKOJIIHHI —
cnopodiri, a crateBe — Ha rameTo(iti. Criopodit 1 ramMmeTo(iT PO3BUHEHI OJHAKOBO.

e

7

Puc. 6. BynoBa Tajsomy Ta po3mHo:keHHs1 kiaagodopu (Cladophora): a - saranbuuit Burssa ranomy;
1 — OynoBa KIIITHHY; 2 — HUTKA 13 300CMIOpaHrisMu; 3 — cituactuit xpomarodop; 4 — nipeHoinu; 6 — cxema CTaTeBoOro
mpoIiecy: 5 — 3uroTa; 6 — i3oramist; 7 — yTBOPSHHs 300CIIOP.

Ha cnopoditi yTBOpIOIOTBCS UYOTHPHIDKTYTUKOBI 300CIOPH B 300CIOPAHTIAX, fAKI HE
BIJIPI3HSIIOTHCS BiJl BEr€TaTUBHUX KJIITHH. CTaTeBuil poliec izoeamnuti abo cemepoeamuuu. ['ametn
¢dopmyroTecss Ha TrameTo(iTi. ['aMeTaHrisiMM ciyXaTh KIITHHH, IO HE BIAPI3HAIOTHCS BiJ
BEreTaTUBHUX. ['aMeTH JBOJKI'YTUKOBI, MEHIII 3a PO3MipaMu, HIK 300Cropy. Peaykuiiiauii moain
BiJIOYyBa€ThCS MPU YTBOPEHHI 300CIIOP.

B oxpemux BuniB kianodopu cTaTeBe 1 HECTATEBE PO3MHOMXEHHS 3IHCHIOETHCS Ha OIHIN
pocnuHi. PocnuHa aumnioigHa 1 pexyKuiiHui nmoain BigOyBaeThCsl IPU YTBOPEHHI TaMeT, 300CIIOPHU
IpU LIbOMY AUIUIOIAHI. ["anoinHi B HUKJII pO3BUTKY JIUILE TaMETH.

Cmiporipa (Spirogira) — OaraTOKJIiTHHHA, HHTYacTa, IUIAHKTOHHA BOJOPICTH MPICHHUX
BOJIOWM 1 ii IIMKJI pO3BUTKY (pHC. 7.).

Po3MHOXeHHS BereraTMBHE 1 cTaTeBe. BereraTMBHO BOAOPICTH PO3MHOXKYETHCS YacCTHHAI
taioMy. CrateBuil mpouec — 3ueoeamia (kon’toramis). Croiporipa NpOBOIUTH MKUTTEBUM ITMKX
ramjoiTHOMy CTaHi, ToMy (i310J0TiYHO pi3HI (TeTepoTaniyHi) POCIUHHM 30IMXKaroThed, + 1 —
KJIITHHH YTBOPIOIOTH HA3YCTPI4 OJHA OJHIN BUPOCTU. BHpPOCTH 3’€IHYIOTBHCS 1 BMICT KIITHH
3ITUBAETHCS 3 YTBOPEHHSM 3UTOTH. 3UTOTa 3MMY€, a BECHOIO IPOPOCTAE B HOBY CIIpOripy micis
penykiiitHoro moauty siapa. Kon’roraiist OyBae apadrunHyacTa i 619Ha.

Binnin Xaposi Bomopocrti (Charophyta). Tamom xapaiabHOI CTPYKTYpH, IO XapakTepu
JUIIE JaHOMY BifIiny. BiH po3uneHoBaHuii Ha pu30in, Kaynoin Ta ¢inoia. Pict Tanom; amikansHUMA,
32 paxyHOK IOJLTY BEPXIBKOBOI KIITHHU Ta IHTepKauspHUil. KIiliTHHM TaroMy BKPHTI TOBCTOIO
000JIOHKOIO, YacTO MIHEPaATi30BaHOIO COMSIMU 3aiiza abo kambmiro. KoituHi omHO- abo
OararosiiepHi, XJIOPOIUIACTH 3€PHUCTI Oe3 MipeHoi/iB. 3anacHa MoXMBHA PEYOBUHA — KPOXMaJIb.

TanoM xapoBUX Ma€ CKIaAHy aHATOMIYHY Oy10BY. MIXKBY3JIsI CKIIQTAETHCS 3 OJTHIET BEIMKOT
JIOBroi KJIITUHU LMWTIHJIPUYHOI (OPMH, SIKA 30BHI BKPHUTA IIAPOM IpiOHUX KOPOBHX KIITHUH. By3on
CKJIQZIAEThCS 3 8§ KOPOTKHUX KIIITHH, 3 HUX JBI IIEHTPaJbHI, a MICTh NepuepuuHux, siKi, JISTINCH,
YTBOPIOIOTH O14HI PO3rallyKEHHS TaJIOMY.
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GAMETOFITO FEMENINO

Puc. 7. BynoBa Ta nukJ po3BuTKY cniporipu (Spirogira) mopsiaky 3uraemoBi (Zygnematales:
1 — yactuHa Tanomy; 2-3 — MOCHIJOBHICTH KOH 'toraiii; 4-5 — 3urora (3urocrnopay); 6-7 — Meli03 3UroTH 1 BiIMUPaHHS
TPHOX TAIUIOIIHUX AJep; 8 — MPOPOCTaHHS 3UTOTH; 9 — KIIITHHHA 00010HKA; 10 — muTomtasma; 11 — sapo;

12 — xpomarodop; 13 — nmipenoin; 14 — Bakyous.

Pin Xapa (Chara) 3yctpidaeTbcs y IpicCHHX BOjIOMMax. XapaKTepU3yeThCsl HABHICTIO KOPU
Ha «WINCTKax» 1 «cTtebnax». KpiM «JIMCTKIBY € 111e BUPOCTH, MOIOHI 10 MPUIIUCTKIB.

Xapa uaamka (Chara fragilis) — OararoximiTiHHa OEHTHOCHA, BHCOKOOpPraHi3oBaHa
BOJIOPICTh MpIiCHUX BOAOMM. TamoM Mae mNepBUHHY AMQepeHIialil0 Ha TKAHWHU Ta OpraHH.
Ha tanomi po3pi3HSAIOTE OaraTOKIITHHHI PH30iAM, MO CIY)XaTh JUIA TNPHUKpimieHHs. Ha Hux
PO3BHHEHI OynbOOYKM 13 3allaCHUMM MOXHMBHUMHU pedoBMHaMH. Ha BepxHiil dacTuHi «ctebiay
PO3PI3HSIOTH «BY3JIN» Ta «MIKBY3JISI», BIJI IKMX BiTXOJSATh MYTOBKH 13 6-8 «mucTKiB». TajmoMm qo0pe
posranyxeHuil. KiniTuHM 30BHI HOKPUTI TOBCTOIO 0OOJIOHKOIO, 10 3 YACOM 1HKPYCTYETHCS BallHOM,
TOMy xapa nom’sikirye Boay. [1ix 060710HKOO MICTAThCSA IUTOIUIa3Ma, 3€PHUCTI XxpomaTtodopu 6e3
MipEeHOINIB, SAPO 1 BAKyOJISL.

Po3mHOXEHHST BereraTMBHE 1 cTareBe. BereraTuBHE pPO3MHOXKEHHS 3HIMCHIOETHCA
YaCTUHAMH TaJoOMy a00 PO3raiyKeHHSIMH, IO BiAPOCTAIOTh Bijl «Oynb0040K» Ha pu3oiax (puc. 8).

Kmituan 1umiaapuyHi, 30BHI MOKPUTI OOOJIOHKOIO, IO MICTHTH NMEKTHMHOBI PEUYOBHHU Ta
MaloTh 3JaTHICTH Ociu3HIOBaTUCS. Ilin OOOJOHKOIO 3HAXOAMTHCS LUTOIUIA3MA, BAKYOIi, SO
KUTbKa CIIpaJbHO 3aKPYyUYEHUX CTPIUYKOMOIIOHUX XpoMaTodopiB 3 OaraTbMa MipeHOITaMH.

CrateBuii mporec ooramMHHi. Y By3JlaXx OOKOBHUX pO3Trally’KeHb TaJlOMy YTBOPIOIOTHCS
crateBi opranu. JKiHOUMA CTaTEBUI OpraH — OOTOHIN CKIIAAETHCS 3 ' SITH CHIPATBHO 3aKPYICHHUX
KJIITHH, SIK1 Ha BEpXiBLll YTBOPIOIOTh KOPOHKY. Y KOPOHII OOTOHIs € OTBIp, Uepe3 SIKUil MPOHUKAIOTh
CIIepMaTOo30iM, a B CEPEIUHI — SHUICKIITHHA HAa KOPOTKid HiXI. Y0JOBIUMN OpraH CTaTeBOTO
PO3MHOXKEHHS — aHTEPUIil, PO3MILLICHUN B TOMY K «BY3JI1» HUKUE apXETOHisl.
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y o 4
Puc. 8. OcobsuBocTi 6y10BH Ta posmuoskennst xapu Jamkoi (Chara fragilis): a — saransauit Burmsn
POCIHHY 1 iBOpYyY; O — yacTHHA TajoMy; | — pu3oinu; 2 — Oyib00UYKH; 3 — KOpEHEBi KIIITHHM, 4 — IEHTpaIbHA KITITHHA;
5 — mucrouku; 6 — KOpOHKA; 7 — OOTOHIM; 8 — KOPOBI HUTKH, 9 — siinekiTHHA; 10 — aHTEePHIIi.

AHTepuniii OKpyrioi GopMHU 1 CHUIWUTh HAa KOPOTKIM OAHOKIITHUHHIN Hikui. Ckiagaerbes
aHTepuJIii 13 OOOJOHKM, YTBOpeHOi 8 mMTKaMu (kiiTuHamu). KoXHMH IIMTOK 3 BHYTPILIHBOT
CTOPOHHU HEcCe OJHOKIITUHHY LHMIIHAPUYHY PYKOATKY. Ha pykosTii po3milieHa rojoBKa, BiA sIKOI
BIIXO/UTh 6-8 cliepMareHHUX HUTOK, KOXkHA 3 gkux npoaykye 200-300 cmipajibHO 3aKpydeHHX
ciepmaro30iniB. CriepMaTo30i1 MalOTh /IBa JDKTYTUKU. BOHU BUXOMATH B OTOUYYIOUYE CEPETOBHIIE i
3aIUTIIHIOIOTH SIMLIEKITITHHY, YTBOPIOIOUHM 3UTOTY (00CHIOpY).

Bixnian Bypi Bonopocri (Phaeophyta) 06’eanye 1,5 Trc. BUIIB, )KUBYTh B MOPCHKIill BOJII Ha
3HaYHINA TITUOUHI.

KutTeBi popMu pi3HOMAHITHI: B1I MIKPOCKOITYHUX HUTYACTUX JI0 TraHTIB (MAKpPOLICTIC 10
150 m). Tanom nudepeniiiioBanuii Ha MOKPUBHI, OCHOBHI, MPOBiJIHI 1 MEeXaHIYHI TKAaHWHU, IO
3a0e3neuye BUKOHAHHS PI3HUX (QYyHKILIH. PicT BepxiBkoBHil a00 iHTepKaIsipHUNA. OOOJOHKHU KIIITUH
ocnu3HIOOTHCS. 1lin  O0ONOHKOI 3HAXOAUTHCA MMTOIIA3Ma, SAAPO 1 Oarato 3epHUCTHX
xpomatodopis. [lirmentu — xaopodis, KapoTUHOIAM, GyKOKCAHTUH. BenyTh mpukpimieHuii crnocid
KHUTTS — OEHTOCHI.

Po3MHOKEeHHSI: BEreTaTMBHE — YaCTHHAMH TaJlOMy; HECTaTeBe — TETPACIOpaMH, IO
YTBOPIOIOTbCS B TETPACHOpaHTisAX, ab0 300CHOpaMHu, IO YTBOPIOIOTHCA B OJHOKITITHUHHHUX
300CMOpaHrisix; cTareBe — 13oramis, rereporaMmis 1 ooramis. [3orameru 1 rereporameru
YTBOPIOIOTHCS B OAraTOKIITUHHUX TaMETaHT1s1X. AHTEpUIiH 1 00TOHIN OAHOKIITUHHI.

VY Oypux BomopocTeil € 3MiHa (ha3 pO3BUTKY BCIX TPHOX BapiaHTIB — JOMIHY€E CHOPODIT,
JIOMiHYy€e TaMeTo(iIT, cIopodiT 1 raMeTo(iT pO3BUHEH1 0JJHAKOBO. PeayKiiitHuii mo i BiiOyBaeTbCs
B 300cCmoOpaHriax. ['ametoditu MokyTh OyTH PO3ALTBHOCTATEBI TA ABOCTATEBI.

IIpeacraBHuKM: (QyKyc, EKTOKapILyC, cdaremnsapis, caprac.

Jlaminapis maabuacra (Laminaria digitate Ta L. flexicaulis) (puc. 9, 9, a) — GenrocHa
BOJIOPOCTH COJIOHUX BOJIOMM 3 OaraTOpiuHUM TajloMoM, 3ycTpidaerbesi B binomy Ta bapenmoBomy
MOpSIX.
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MASCULINO (N)
{microscopico)

GAMETOFITO FEMENINO (N)
(microscépico) Joven plantula

Desarrolio de ta

Puc. 9. Cxema nuki1y po3BUTKY IMIIJIO0iOTHYHOIO OPraHi3My BOAOPOCTi JaMiHapil

naabsuacroi (Laminaria digitate Ta L. flexicaulis) 3 poxuau Laminariaceaea: a - cnopooir,
6 — ramHTOdITH (3apocTkH), 1 — 300cnopaHrii, 2 — 300cnopu, 3 — aHTepuaiil, 4 — 0OroHiil, 5 — cepmaro3oin,
6 — stiinexiiTHHA, 7 — 3UroTa, 8 — PO3BUTOK NPOPOCTKA (cropodiTa) i3 3UroTy.

Jlo cybcTpaTy BOAOPOCTh MPUKPIILUTIOETHCS 100pe pO3BUHEHUMH pu3oigamu. «CtebioBay
(6a3anbHa) yacTUHA OaraTopivyHa, «JIMCTKOBA» — MIOPOKY Bigmupae. Ha Mexi Mixk HUMU pO3MillleHa
MepuctemMa. Ha JMCTKOBHMX TUIACTMHKAX TaJOMY YTBOPIOIOTHCSI COpii — KUIbKa 300CIOpAHTiiB, B
KOXKHOMY 3 SIKHX YTBOPIOEThCS 16-64 reTepoTaniudi 300CIOpH.

Takum umHOM, cama pociuHa cropodit. I'amerodiTH po3ALTBLHOCTATEBl, pEAyKOBaHI
3apoCcTKH ( PIAKO JBOCTATEBl), HA SIKUX YTBOPIOIOTHCS aHTEPHUIIl Ta 0oroHii. B craTeBux opranax
J103piBae 1o oAHii rameTi. [licns 3amiigHeHHs 13 3UrOTH BUPOCTA€ HOBUI crIOpo(diT.

®dykyc myxupuactmii (Fucus vesculosus) — OeHTocHa BOAOPOCTH COJOHHUX BOJOWM 3
OaraTopiyHUM TaJlOMOM, 3ycTpidyaeThes B IliBHIYHMX Mopsax. Kpinutbes 10 kam’sHOro cyOCTpary,
yTBOproe 3apocTi. CnaHp TIIJIOCKA, PEMHEBUHA, MOBTOPOHO-AMXOTOMIYHO pPO3TAIYKEHA, MpHU
OCHOBI TMOAYIIKOBUIHE PO3IIUPEHHS 3aBISKU SKOMY KpIMUThCA. Y LEHTpi JiHIl po3TamioBaHa
MOBITPsIHA JKHJIKA, a 300KIB 1/1e pO3TAIIyBaHHS BETUKHUX MapHUX B3AYTHUX MyXHPIIIB, SKi 3aITOBHEHI
noBiTpsiM. BoHu 31aTHI yTpuMyBaTH (QyKycC y BEpTHKAIBHOMY IOJIOKEHHI.

VY donoBiunx ckaQigigx YTBOPIOIOTHCS ApiOHI OBaJIbHI aHTUPHAiIL. MK aHTHPHIISIMU
po3TaloBaHi 0araTOKIITHHHI HUTKH 13 3aTOCTPEHUMHU KiHYMKAMHU, SIKi BUAUISIOTHCS 1HOJI MyYKaMH
13 BUBIJTHOTO OTBOPY, IO HA3WBAIOTHCS Tapadizu.
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B xiHounx ckadiIisx 3HAXOJUTHCS BEJIMKA KUTHKICTh OBAJIbHUX OOTOHIH, SIKi MAIOTh MIUTEHY
Oypy 00070HKY. OOroHIi 3HAXOATHCS Ha PI3HUX CTAIIAX PO3BUTKY Ta MK HUMHU BHUIIHO mapadizu
(puc. 10).

[Ipomec 3amtiTHEHHS 3IIHCHIOETHCS IM1J1 Yac MPWJIKBY 1 BiJIMBY. 30BHIIIHIN map 000JOHKH
OOTOHIsl 1 AHTHPHUJiA PO3KPUBAETHCSA, 1 BOHH BXOIATh B MOPOXKHHUHY cKadinis, a MOTIM uepes
BHBIJIKOBI OTBOpPH Ha TOBEPXHIO. TyT BIAKPUBAIOTHCSA BHYTPIIIHI IIapy OOOJOHOK OOTOHIS 1
AHTHUPUJIis, 3BUIBHSIIOUH SHUIICKIIITHHY 1 criepMaTo30iqu. Boja, mij 4ac mpuiuBy, IepeMilrye Macy
SIMIIEKITIITAH 1 CIIEpMAaTO30i/iB, BIAOYBAETHCS MPOIEC 3aIUTiIHEHHS. 3Uroja 0e3 IMepiofy CIIOKO
PO3MOYMHAE JUIUTHUCS 1 yTBOPIOETHCSI HOBA POCIIMHA.

ooroHii i mapagisn, 3 — Tex i3 aHTUPHUIiAMH, 4 — OOTOHIH Ha HIXII, OKpYyXeHu# mapadizamu, 5 — rpyma aHTepHIiiB i
mapadi3, 6 — BUXIiJ 13 aHTHPHIIS CIIEPMATO30iIiB.

3HaYeHHS Ta BUKOPUCTAHHSI BOJAOpOCTeii: a) cuHTe3 86% OpraHiuHOi Macu 3eMii;
3IACHIOIOTh BHUJILJIEHHS B aTMochepy 1 Bony 10 80% KHCHIO; MpUHMAIOTh y4acTb B KpPyroooiry
PEUOBMH B MPHUPOJI;, BIJIKIANAIOTh IMOKJIAAM KaM’ SHOTO BYTuLIsA, HapTH, TOPIOYUX CIAHIIB;
0) BUKOPUCTOBYIOThCS JIFOJMHOK B 1Ky (HOCTOK, JIaMiHapisi (MOpChKa KalycTa)), poAiMeHis, yibBa
(Mopcekuii canar), nopgipa, a Takok KopM TBapuHaM (¢inodopa); canpornens (BigMepi 3aIUIIKH)
BUKOPHUCTOBYIOTBCS SIK JOOpPUBO, JJI1 BUPOOHUIITBA OEH3MHY, KEPOCUHY, CMOJ, TEXHIYHUX Macell,
JaKiB, a TaKOX SK JIKyBajJbHI IpsA3l; OTPUMYIOTb 3 YEpBOHMX BOJOPOCTEH arap-arap, SKHi
BUKOPUCTOBYIOTh B KOHIHMTEPCHKI MPOMHCIOBOCTI ISl BUTOTOBJICHHS IIyKEPOK, MapMenany,
nanepoBiif, TEKCTWIBHIM Trajiy3siX MPOMHUCIOBOCTI, XJiOomedyeHHi (xy1i0 He uYepcTBi€), NpU
BUTOTOBJIEHHI KIHOIUIIBKHM 1 B MIKpOO10JIOTii; OTpUMYIOTh 3 OypHuX BoaopocTeil ioa, 6pom, comi
KaJIilo Ta HAaTpit0, BUPOOJSAIOTh KJIEH, albriH, alblriHOBY KUCIOTY Ta ii COJi, BUKOPUCTOBYIOTh TpU
BHUTOTOBJICHHI MOPO3H1Ba.

VY nopatky A, puc. A.1-A.4 npkiacTtaBiieHl NpPeICTaBHUKH BOJAOPOCTEH, sIKI 3aCMIUyIOTh
G1IbTp; 3a0pyIHIOIOTH BOJAOHMH; POCTYTh Ha CTIHAaX BOJOWM; IJIAHKTOHHI Ta IHIII MOBEPXHEBI
BOJIHI.
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TEMA 2,3. TAPCTBO I'PUBH (MYCOTA). BIUTIJI XITPLIIOMIKOTOBI
(CHYTRIDIOMYCOTA), OOMIKOTOBI (OOMYCOTA), 3MTOMIKOTOBI
(ZYGOMYCOTA), ACKOMIKOTOBI (ASCOMYCOTA).

Minnapcro: Tanogitu 6e3nnacrunni (Thallobionta aplastidae).

Kaac: Xitpigiomineru (Chytridiomycetes)

IMopsnok:  Xirtpigiesi (Chytridiales)

00'exTH: Oubnigiii kanycrsauii (Olpidium brassicae)
Cunxirpiii, pak xkapromri (Synchytrium endobioticum)

Kaac: Oomineru (Ootycetes).

Iopsinok:  Ileponocnoposi (Peronosporales).

O0'exT: ®ditodropa, kapronassauii rpu6d (Phytophtora infestans).

Kuaac: 3urominern (Zygomycetes).

Mopsinoxk:  Mykoposi (Mucorales).

00'ekT: Myxkop, rosiopyacta uBijib (Mucor mucedo).

Kaac: Ackominerun (Ascomycetes)

IMigknac: Iosocymuacti (Hemiascomycetidae)

Mopsagox:  Enmomineroni (Emdomycetales)

00'ekT: IMuBHi apixkmki (Saccharomyces cerevisiae)

IMigkmac: Inoxocymuacti (Euscomycetidae)

Iopsinox:  Epusudoposi (Erizefales)

00'exTH: BopounucTa poca arpycy (Sphaerotheca mors-uvae)

Meninui, cusa uBiawb (Penicillium glaucum), pixku sxurta (Claviceps purpurea).
Mopsinok:  Iemuuesi (Pezizales)

00'ekT: IMenunesi (Peziza)
Mopsinox:  Temouiesi (Helotiales)
00'ekT: Momniminis (Monilinia fructigena)

3ABJIAHHSA:
1. BuBuntu oco6nuBoCTI Oy10BH Ta pO3MHOXEHHS IpuOiB 3 Kiacy XiTpilIOMILIETH: a) PO3IIIIHYTH
MOIIKO/PKEHHSI KOPEHIB KamycTH Ta Oynb0O Kaproruii; 0) 3a TaOJIMIIEI0 BUBYUTH IIMKI PO3BUTKY
OJIbIII/IlyMa KalyCTSHOTO, PaKy KapTOILIi.
2. BuBuntH 0COOMMBOCTI OyIOBH Ta PO3MHOXKEHHS rpuOiB 3 kiacy OomileTn: a) po3riIsTHyTH
MOLIKO/DKEHHS JIMCTKIB Kapromii ¢itodroporo; ©) 3a TaOMUIEI0 BUBYUTH IMKJI PO3BUTKY
¢biTopTOPH KAapTOILIL.
3. BuBuutH 0c001MBOCTI Oy/I0BH Ta pO3MHOXEHHS IpUOiB 3 Kiacy 3UTOMILETH: a) PO3TIISHYTH i
MIKPOCKOIIOM HEWIEHMCTUH MileNii, CIOopaHrii Ta crnopu Mykopa; 0) 3a TaOIuLE0 BUBYUTH
3UTOraMHUH CTATEBHH CIOCIO pO3MHOXKEHHS MYKOpa.
4. BuBuntH 0co0aMBOCTI Oy/10BU Ta PO3MHOXKEHHS T'puOiB 3 Ki1acy ACKOMILETH: a) PO3TIISIHYTH Mij
MiKpockonioM ¢opMmy Ta OyJOBY KIITHH HHUBHMX JIPULKIDKIB 1 OpyHbKYBaHHsS; 0) 3a TaOnuiero
BHBYHTH CTaTEBUH CIIOCIO PO3MHOKEHHS TUBHUX JAPIKIIKIB.
5. O3HallOMUTHCA 3 LIMKIOM PO3BHUTKY OOpPOIIHUCTOI POCH arpycy: a) pO3IJISHYTH MOIIKO/DKEH1
OpraHu pOCIHHH; 0) PO3MISSHYTH MiJ MIKPOCKOIIOM MIIETii 13 KJICHCTOTeHisIMH Ta acKh 3
aCKOCIIOpaMH.
6. BUBUMTH TUKJI PO3BUTKY TEHINWIY: @) PO3TISIHYTH ITiJ] MIKPOCKOIIOM WICHHUCTHHA MIIEINiH,
KOHI1/1I€EHOCII Ta KOHiAieciopH; 0) 3a TabJIMIIel0 BUBYUTH CTaTE€BUH cr1OCiO pO3MHOXKEHHS NEHILNITY.
7. O3HallOMUTHUCS 3 IMKJIOM PO3BUTKY PIXKKIB JKHMTa: a) PO3IJISIHYTHU KOJIOC 13 CKiepouisMu; 0) 3a
TaOJIUIICI0 BUBUUTH LIUKJ PO3BHUTKY.
8. PosrnsiayTr repbapHi 3pa3ku, MpUPOaHiiA Ta (hiKCOBaHUN MaTepias pi3HUX MPEACTABHUKIB.
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OCHOBHM 3MICT

I'pubn (Mycota) — 6e3xnopodinbHi reTepoTpodHi opranizmMu. BereratuBHe TiO rpudiB
HA3UBAEThCA MilenieM abo rpulHuiero. ['pubHuI Moxe OyTH OIHOKIITUHHOIO, MiKPOCKOIIYHO
Major, 3 J00pe PO3BMHEHMM HECENTOBAaHMM 1 CENTOBAaHUM MileieM. Po3BuHeHa TpUOHHUIIS
CKJIaJJAa€ThCsl 3 po3ranyxeHb abo rid. Yactuna rpubiB ¢opmye cnenudiuHi OpraHu CTaTEBOTO
CIIOPOHOIICHHS — TI0/10B1 Tina. [1momoBi Tima yTBOpEeHI 13 MIUIBHO TMEPEIUIeTeHUX Tid Mimeito
rpuba, fKi yTBOPIOIOTH HECIPABKHIO TKAHWHY (IUIEKTeHXiMY). [ImogoBi Tina B 3aleXHOCTI Bif
OyJI0BH TOAUIAIOTHCSA Ha KIeHWcTOTelli (KieldcTokapmii) — 3akpuTi, MEepUTENii — HaIiBBIAKPHTI,
arnoTemii — BIAKPUTI IJI0OAOBI TiJla, a TAKOXK Y BUIJISII IIAMKY 1 HIKKH.

3a crmocoboM KUBJEHHA TpuOUW € rerepoTpoHUMH OpraHi3MaMu 1 TOIUIAIOTHCS Ha
napasuriB, canpoditiB i cuMOioHTIB. IlormMHAHHSA MOXKMBHUX PEUOBHMH 3JIHCHIOETHCS BCIEIO
MMOBEPXHEIO TPUOHUIII.

Krituau rpubiB 30BHI MOKpUTI 0OOJIOHKOIO, SIKA CKIIAJA€THCS 3 LETIOIO03M Ta a30TUCTHX
pedyoBHH, MOMIOHUX A0 XiTUHY. [li1 00OJIOHKOI 3HAXOMUTHCS IHUTOILIA3Ma, SKa MICTUTh OaraTo
ApiOHMX sizep 1 mo30aBieHa MIacTuI. 3amacHa MoKMBHA PEYOBUHA — TITIKOTEH.

PO3MHOXYIOTBCSI TPUOM BEreTaTUBHO, HECTATEBO 1 CTAaTEBO, ajieé MpPH BCIX CIOCOOax
PO3MHOXXEHHSI yTBOPIOIOTH CIIOpH. BereratnBHE PO3MHOKEHHS 3IiHCHIOETHCS OpYHBKYBaHHSM,
YacTUHAMU TPUOHMII, CKJIEpOIisiMHU, XJamijocmopamu, oimissmu Tomo. [Ipum HecraTeBoMy
PO3MHOKEHHI YTBOPIOIOTBCS 300CIHOPH, CIopaHriecopu 1 KoHimiecrmopu. CrateBuit cmocio
PO3MHOKEHHS — 3u202aMis, i302amis, eemepozamisa Ta oocamis. B pe3ynabTaTi CTaTeBOro Mmpouecy
YTBOPIOIOTHCS CITOPAHTIECTIOPH, ACKOCTIOPH Ta 0asmaiocnopu. Bcei cropu AUIATBCS HA CHIIOTCHHI
(BHYTpIIIHI) Ta €K30T€HH1 (30BHIIIIHI).

Bimnin wmikcomikoroBi ciam3oBuku (Myxomycota) — Onm3bki g0 TpuOIB OpraHi3mu,
BEreTaTUBHE TLIO SIKUX (TUIa3MOJIIH ) HE Ma€ MOCTIHHOT popmu.

ITnazmooin — GaratosaepHe, Mo30aBiieHe 000JIOHKH MPOTOILUIa3MaTHYHE TJIO, 0 pearye Ha
30BHIIIHI TOIPAa3HUKHU 1 MOXE MEPECyBATUCA IO IOBEPXHI CyOCTpary.

3a CTPYKTYpOIO Tijia 1 CHOCOOOM KHUTTSI MalOTh CIUTHHI 03HAKH 3 aMe00iTHUMHU TBApUHAMH 1
rpubamu.

Kinac mnazmomamnodoposi (Plasmodiophorida) — Bkiroyae mpeAcTaBHUKIB, sIKI MApa3UTyIOTh Ta
PO3BUBAIOTHCS Y BHYTPIIIHIX KJIITHHAX KOPEHEBOI CHUCTEMH BHUIIMX POCIUH, BUKIMKAIOYU i
30iumpmenHHs, nedopmamito. [IpencraBHuK poay Spongospora mapasuTye Ha KapToiuli, a BUAM
Plasmodiophora brassica — wna kamycti, Polymyxa betae — nHa Oypsky. IIpeacraBieHo
MOIIKO/DKEHHST KYJBTYPHUX TOPOJHIX KamycT: Koibpabi, kamsperna (Brassica oleracea var
gongylodes), kamycra 6inoromoBa (Brassica oleracea var. capitata) mpencraBiaeHo Ha puc. 1. Ta
LUKJI PO3BUTKY PUC. 2.

Puc. 1. Kuaa kanyctu (Plasmodiophora brassicae).
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Puc. 2. Iluxa po3eutky Plasmodiophora brassica konbspa6i.

XBopoOa ypaxae K KyJIbTypHI, Tak 1 JUKOpPOCII POCIMHU POJMHU KAaIlyCTSHUX.
3axBOPIOBAaHHS MPOSBIAETHCS Yy BUIVIAAI YTBOPEHHS HApOCTIB PI3HOI BEJIMYMHU Ha KOPEHEBIiH
CHCTEMI, Y pe3y/bTaTi 4Oro MOPYIIYETHCS HAIXOMKEHHS BOM, 10 PU3BOAUTH 10 3aTPUMKHU POCTY
pociuH. [latoren 3maren 30epiraTucs y TpyHTI 10 15 pOKiB y CTaHl CIIOKOK y BUTJIAJL CIIOp, SKi
YTBOPIOIOTHCS 3 HAPOCTIB, 110 PO3KIIAAAIOThCSA. [H(DEKIlis epeHOCUTHCS BITPOM, BOOIO, TOIOBUMHU
XpoOakaMu, TPYHTOBUMH KOMaXaMH, CLTbCBKOTOCTIOAAPCHKUM 3HAPSAISAM 13 YaCTOYKaMH TPYHTY 3
3apakeHOi JTUISHKH, a TaKoX MOJIMBE 1H(IKYBaHHS B pe3yibTaTi BUCAJKH YPaXXEHOI PO3CaJH.
HasBHicTe Ha nuistHKax Oyp sHIB (Cypimuii 3BHYaiHOI, TPHUILMKIB, PEIbKH JUKOI) CIpHsE
PO3BHUTKOBI MaTOreHy. Y PE3yJbTaTl ypaK€HHS KWJIOK MOXJIUBI BTpatu Bpokaro g0 100 %.
OnTuManbHU# Aiana3oH TeMmeparyp Ui po3BUTKY xBopoOu — 20-25 °C. Bucoka BOJIOTICTb IPYHTY
1 kuchi rpyHTH (pH < 7) TakoX CIIPUSIOTH PO3BUTKY 3aXBOPIOBAHHS.

Bci rpubu nmopinsoThCA Ha JBI IpynM: HUXKYI 1 BUI. Hukui rpubu MaroTh HEWIEHUCTUH
MIIIeid 1 TP HECTAaTEeBOMY PO3MHOXKEHHI1 YTBOPIOIOTH €HJIOTCHHI criopu. Buiii rpubu maroTh
YJICHUCTUH MILIETiH 1 IpU HECTaTEeBOMY PO3MHOKEHHI YTBOPIOIOTh €K30T€HHI CIIOPH.
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Jlo Hik4Mx rpubiB BiAHOCATHCA Kiacu XiTpuaiominerd, OomileTu Ta 3UroMineTH.

Kaac Xirpimiominern (Chytridiomycetes) Bximtouae HaWmpUMITHBHIINT 3 TpHOIB,
BEreTaTHUBHE TUIO SKUX TPEACTABICHE TPYAOYKOI0 IUTOIUIA3MH, CXOXOK 3 IUIa3MOJIEM
CIIM30BUKIB, 3a4aTKOBUM MilleiieM abo pusomineniem, skuii He Mae sapa. OO0NOHKa KIITHH
MEeKTUHOBA, 3 JIOMIMKOKW XiTUHY (10 60%) 1 rmrokaHiB. CTaTeBHid MpOIEC y BHUIIISIII TaMeToramii
abo xoJsoramii. 300CIIOpY 3 OJHUM TJIAJICHBKUM JKTYTHKOM, HMPHKPIIUICHUM Ha 3aJHbOMY KiHIII
KIITHHU 1 CIIPSIMOBAaHUM JTOHM3Y. JKMBYTH MEPEBaXHO y BOI. 3a CIOCOOOM >KMBJICHHS XiTpimieBi
MePEBAXHO Mapa3uTH, xo4a € i canpoditu. Jeski xuByTh Ak emiditu. [Ipu crateBomMy mporieci
3UroTa BKPUBAETHCS TOBCTOIO OOOJIOHKOIO 1 MEPEXOAUTh B CTaH CHOKOIO (UUCTH). KUTTEBUI LUK
XITP1AIOMIIIET MPOXOIUTH y Tariodasi, JUIIOITHOO € JIUIIE 3UroTa.

Krac po3ainsieTbest Ha TpU TOPSAKU: XITPiAi€EBl, O1acTOKIAI0BI Ta MOHOOIEhapUI0Bi.

[IpencraBHUK — OJNIBIIIA KAITyCTSHUH, SKUW BUKIIMKAE YOPHY HIKKY PO3CaH KaIlyCTH.

Oupminiii xamycrsimmii (Olpidium brassicae). 3oocmopa nporo rpuba mHOTparsisie Ha
MOBEPXHIO KOPEHS 1 BKPUBAETHCS 00OJIOHKOIO, PO3YHHSIE MOKPUBHY TKaHWHY KOPEHS 1 MepeinBae
CBill BMICT B emiiepMaibHy KIITHHY, a Jajli B TKaHUHY INEPBHHHOI KOpH. B KiiTHHI xa3siHa
MPOTOIUIACT JIOBI'O HE BKPUBAETHCS OOOJIOHKOIO 1 IEPETBOPIOETHCS B 300CTIOPAHT M, SIKUI MPOHU3YE
KIIITHHU Xa3siHa 1 BUCYBA€ThCS HA30BHI. B 300cmopaHTii yTBOPIOIOTECS CHOPH, SIKi Bpa)KatOTh HOBI
pocnunu (puc. 3.).

Cunxirpiii, pak kapromii (Synchytrium endobioticum) 3aBgae Benukoi koM HAPOAHOMY
rOCIOIapCTBY Ta € 30yTHUKOM paKy KapTOIUIl y BUIJISIAI MyXJIMH, 1HOI OUTBIINX 32 camy Oynb0y.
BiH Bifpi3HA€THCS THUM, IO UK PO3BUTKY HOTO TOJIATAE B TOMY, IO pO3BUBAEThCs He 1, a 5-10
30o0cnopadriiB (copyciB). [lapa3uTye Ha BUIIMX Ha3eMHUX pociuHax. [Ipu ypaxkeHi CiHXITpiyMOM
Ha JINCTKAX, YepelIKax, cTe0ax poCIUH YTBOPIOIOTHCS Tl y BUTIISAAI YOPHUX, a00 KOPHUYHEBUX
00poaBoUOK. BOHM yTBOPIOKOTBCS B pe3yibTaTi 3IyTTS KIITHH EHiJICPMH, B SKHX MICTUTBHCS
napasur (puc. 4.).

Oe3crareBe po3MHOXKEHHS, b — crareBe po3mHOXkeHHs, M — MeHo3: 1 — po3scana KarycTH, ypakeHa oJbIifiem, 2 —
TUIA3MOJIIH OJIBITIII0 B KIIITHHI KOPEHEBOT IMHKH, 3 — YTBOPEHHS 300CIIOPAHTil0, 4 —300CTIOpa, 5 — IPOHUKHEHHS
300CTIOPH B KIIITHHY €miiepMu, 6 — i3oramen, 7 — 3UroTa, 8 — IBOXSAIEPHUN 3UMYIOUHH MIa3MOii, 9 — IpOpoCTaHHS
3UTOTH.
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Puc. 4. llnka po3Butky cuuxiTpiro (Synchytrium endobioticum): A — Gescratese posmuoXkeHHs,

b — crareBe po3mHOXKeHHs, M — Meito3: 1 — Oyi1p0u KapTOILIi, MOMIKO/PKEHI CHHXITPIEM, 2 — TUIa3MOAINH CHHXITPIIO B
KJITHHI Oynb0H, 3 — YTBOPEHHS COPIil0 300CIIOPAHTiiB, 4 — 300CIIOpa, 5 — MPOHUKHEHHS 300CIIOPH Y KITITHHY eMiJIepMH
Mouonoi 0yip0u, 6 — i3oramerTH, 7 — 3UTOTAa, 8 — MPOHUKHEHHS 3UTOTH B KIITHHY emijieMu Oyms0u,

9 — yTBOpEHHS IUCTH.

Kaac Oominern (OomyceteS) BKIOYae BEIMKY TPyHy HIKYMX TpHOiB-campodiTiB, 110
KMBYTh HAa POCIMHHUX 1 TBapMHHMX PEIITKAX, Yy IPYHTI, a TaKO>X IAapa3uTIB BUIIMX POCIHH.
Tamom onHOKIIITUHHMNA a00 pO3BHMHEHHMH HecenToBaHwid. [Ipm HecTtaTeBOMy pO3MHOKEHHI
YTBOPIOIOTBCS 300CIOpH, piako KoHigiecnopu. CrareBuil mpouec ooramHuid. IIpencraBHHKOM
OOMIIIETIB, 110 Mapa3uTye HA POCIMHAX POJUHH MACIbOHOBUX € KAPTOIUISTHUH TPHO.

PosrnsinyTu rep6apHi 3pa3Kku MOIMIKOIKEHUX POCIUH Ta MpenaparH.

®dirodprTopa a6o kapromasinuii rpud (Phytophtora infestans) spaxae crebna, JHCTKH,
wionu Ta OynapOum Kaprorun. Minemid rpuba BHyTpimHiA. [ipu Minemiro po3MmimieHi y
MDKKJITITHHHHKAX, @ B KJIITHHU TPOHMUKAIOTH TayCTOpii. 30BHI 3aXBOPIOBAHHS TPOSBISETHCS Y
BUIAAL Oypux IUIAM Ha crebsax 1 jucTkax. Ilpm HectaTeBOMYy pO3MHOXEHHI 4epe3 MpOJIUXH
HA30BHI TMPOPOCTAIOTh 300CIHOPAHTIEHOCI, IO HECYTh 300CHOpaHrii, B SKUX JI03pPiBalOTh
JIBO/IKTYTUKOBI 300CTIOP

Haii0inbir iHTEHCHBHO HECTaTeBE PO3MHOKEHHS 3IIHCHIOETHCS MPH HAsIBHOCTI BOJIOTOCTI.
300cmopaHrii y BOAHOMY CepeIoBHILI PO3KPUBAIOTHCS 1 300CIIOPU IHTEHCUBHI PO3MOBCIOJIKYOTHCSL.
Bonu mpopocraroTh B HOBI Ti)u Ta MPOHMKAIOTH B TKAHWHHU OpraHa pociuHH. B cyxy moromy
300CIIOPH  HE YTBOPIOIOTBCS, a CcaM 300CHOpaHrid MpopocTae B  HOBY T'PUOHHIIIO.
[Ticns BimOKpeMIIEHHS 300CTOpaHTiss HAa TOMY JK MICII 3a CHPHUSATIMBUX YMOB YTBOPIOETHCS
HACTYITHHI 1 TaK BiZI0OyBa€eThCs OaraTo pa3s 3a BereTariiHuii mepios (puc. 5.).

CrareBuii mporiec 0OOraMHHM 1 BiIOYBa€ThCSA B IPYHTI, JIe TpUO PO3BUBAETHCS SIK CAIPOiT.
Ha wminenii rpuba yTBOpIOIOTHCS OJHOKIIITHHHI CTaTeBl OpraHu — OOTOHINM Ta anTepuiid. OoroHii
KyJsiIcTOT (pOpMH 1 MICTUTh OJIHY SIMIEKIITHHY. AHTEpPUIINA yTBOPIOETHCS Ha Tidi, Ie pocTe B
CTOPOHY OOTOHisl. BiH yTBOpIOE BUPOCTH, SIKi BPOCTAIOTh B OOTOHIM, 1 BiIOYBa€ThCS 3arlliTHEHHS.
3aruriTHeHa SUIEKITITHHA TOKPHBAETHCS MIIHOIO OOOJOHKOI 1 TIEPETBOPIOETHCS HA OOCIOpY.
Oocnopa 31uMye, a HaBeCHI BiIOYBaeTbcsi peAYKUIHHUM momin siapa oocmopu. Ilicas mominy i3
YOTUPHOX TAIJIOITHUX SIIEp TPU JIET€HEPYIOTh, a 3 YETBEPTOro (OPMYeThCS HOBUM TarioinHUN
Mminenid. TakuM 4WHOM, KapTOIUISHUN TI'puO NMPOBOAMTH KUTTEBUI IUKIJ Y TaljoiqHOMY CTaHi,
JUIUIOITHA B LIUKJII PO3BUTKY JIMILIE 3UTOTA.
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Puc. 5. Iuxa po3sutky pirodpropu (Phitophthora infestans): A : a — mecrarese posmuoxkenns;
0 — crareBe po3MHOXXEHHs; M — Melio3; 1 — opranu, ypaxeHi (iTodpToporo; 2 — MpOPOCTaHHS 300CTIOPAHT s
3 — 300CMOpaHriii Ta BUXi[ 300CIOpP; 4 — 300CIOPa; 5 — MPOPOCTAHHS 300CIIOPH; 6 — OOTOHIMN 1 aHTEPHUIIH;

7 — ooramist; 8 — yTBOpeHHsI 3UroTu; 9 — npopoctanHs 3urotu (oocropu). B: ypaxeni jqucTku, credia, Oyap0u.

L £

HecnpaB:xHsi GopomHucTa poca ado Mijababio BuHorpaay (Plasmopara viticola) —
napasuTHU rpud 13 OOMIlETiB, MOPAAKY HepoHocnopoBi (Peronosporales) (puc. 6.). 30ynHUK €
00siraTHUM MOHO(AroM i1 mapa3uTye JIMIIe Ha BUHOTPAIHIN J1031. XBOpoOa 3/1aBHAa PO3BUBABCS Ha
JIUKOPOCTMX BUHOTPAJIHHUX JI03aX, 3pOCTAIOYHMX B JIicax MiBACHHOTo-cxoay IliBHIYHOT AMmepuku.
B €Bpony nponuk B 70-T1 pokn XIX cr. 13 3aBesenumu 10 Dpaniiii aMepuKaHCHKUMHU BHIAMH
BuHorpany Vitis riparia, V. berlandieri, V. rupestris. Takoxx Bpakae BCi 3€J€HI OpraHu
BUHOTPAJHOI JIO3W — JIMCTKH, MMAaroHH, CYIBITTS, SITOAM i BYCHKH. JIMCTKM Bpa)arOTbCsS MUIIBIO
MPOTSTOM BChOTO BEreTaIliHHOTO TIEPIOy.
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Puc. 6. IlomkoaskeHi JIMCTKU BUHOTPay 30yaHuKoM XxBopoou Plasmopara viticola.

3oocnopH, sKi 3MMYIOTh B ONAJIMX 3apa)KEHUX JIMCTKAX 1 AroJax € JpKepesaoM Liel iHpeKi .
Oocnopu yTBOPIOIOTBCSL B KIiHIII JIiTa 1 BOCEHHM B pPe3ylbTaTi CTATEBOIO NPOIECY BCEPEIHHI
BpaKeHUX TKaHUH. [IpopocTaroTh TUIBKU Micis A03piBaHHS, KUTTE3AATHICTh 30epiratoTh OlIblle
JBOX pokKiB. OOCHOPH MPOPOCTAIOTh HABECHI, B YMOBaX BHCOKOI BOJIOTOCTI. J[Jist ipopocTanHs iMm
HOTPIOHO J1BO- TPHOXJEHHE CUJIbHE 3BOJIOKEHHSA. AKTUBHICTh IPOPOCTAHHS OOCIIOp 3alE€XKHUTh B1Jl
temneparypu. Boru npopocratots npu remnepatypi Bix 11 °C go 38 °C, ontumansHa TeMmeparypa
25 °C, npu 17-25 °C — npopocratots yepe3 2-3 nHi, a npu 11 °C — yepe3 8 anis. IIpopocraroun,
OOCTIOpH YTBOPIOIOTH 300CIOpPaHTii. 300COPaHTii JETKO BiJIAMYIOTBCS 1 TIEPEHOCSTHCS BITPOM.
Ocizarouy Ha MOBEPXHI JUCTKIB BUHOTPAy, 3MOUYEHUX KPAIUIIMM 01y abo pOCH, 300CHOPAHTil
PO3TPICKYIOTHCS, BUBUILHIOKOYH 300CTIOPH.

3oo0cnopu KBacosenoaioHoi (Gopmu, po3MipoM 6-8x4-5SMKM, 3 yBIrHYTOro OOKYy MaroTh 2
JOKTyTHKA. JKUBYTH OIHM3BKO 2-0X TOJIUH 1 pyXaroThCs y BOJI, a MOTIM, TPH JOTHKOBI J0 MPOJINXIB
Ha HIWKHbOMY OOl JIMCTKIB, PyX 300CHOp HPUIHHSIETHCS, BOHH BTATYIOTh y ceO€ DKIYTHKH,
Ha0yBalOTh OKPYIJIOi ()OPMH, Ta BKPUBAKOTHCS 000T0HKOFO. [Ticiist IIbOT0 300CIIOPH MPOPOCTAIOTH,
Jal04d  HUTKOMOMAIOHMM MapoCTOK, SKHM TNpOHMKAae B TKaHUHM uepe3 mnpoauxu. Ilapoctok
PO3pPOCTAETHCS B TPHOHUIIIO MK KIIITHHAMU. B KIIITHHH MPOHUKAIOTH JIMIIE TayCTOpii, IKUMHU TPHO
MOTJIMHAE MOKUBHI PEYOBUHH.

[Ticns 3apakeHHs1 TPUO PO3BUBAETHCS MPUXOBaHO. BiH mopymnye »KUTTEMISIIBHICTD KITITHH,
pyiiHye xjopo¢in. BHacmiiok Ha BpakeHUX JHMCTKAX 3'BISIOTbCA «MACISIHUCTI» IUIAMH 1
MOYMHAETHCS BiIMUpaHHs KIITHH. B 1el mepion rpub yTBOprOE OopraHu po3MHOXKEHHs. Bosoroi
MOTOM TJISIMM BKPUBAIOThCSI OUIMM HalbOTOM, SIKUH sIBIIs€ COOOI0 300CIOpAHTi€HOCHI 3
300CIOpaHTIIMU. 300CMOPAHTIEHOCII BUXOASTH 4Yepe3 MpOoauXd. BOHM MarOTh MOHOIOiaibHE
rajJyXeHHs: IoJOBHA BiCh Hece OOKOBI T1JIKH, SIKI 3aKIHUYIOTHCS KOPOTKMMHU 3YOISIMH, Ha SIKHX
YTBOPIOIOTHCS 300cmopanrii. KoxxHuit 300cnopanrienocels yreopioe 10 200 300cmopanriii, B IKUX
dbopmyroTecst o 4-5 300cnop. KoHigianbHe COpOHOIIEHHS MPOTIKae MPH BiAHOCHIN BOJOTOCTI
noBiTpst 95-100 % 1 Temmepatypi B iHTepBaii Bing 11 °C go 29 °C. CunbHe CHOPOHOIIEHHS
CTHOCTEPIraeThCs MICHS 0Ly a00 MpH MOSBI POCH, alie AKIIO B KiHIII 1HKYOAaIiifHOro mepioy CTOITh
CyXa Iorojia, TO BOHO 3aTPUMYETHCSL.

[akyOaniifHui nepiosl MUIIBIO 3aJ]€KUTh Bl TeMreparypu noBitps. Bin piBHuit 4 qHsIM npu
21-25°C 1 12 mgasm mpu 13-14°C. [y npoxo/pKeHHs 1HKyOarliitHoOro mepioay moTpiOHa cyma
cepenHboieHHNX eekTuBHUX (Bulle 8 °C) temneparyp 61 °C.

3a3Buuail mpoTArom Beretaiii 30ymHuK mae 15-16 renepariii. Bomoroi morogm xBopoOa
PO3BHBAETHCS 110 TUITY €Mi(iTOTIT, 3aBIAI0YH BEIMKOI KON YPOXKAK0 1 HACAKECHHSM.

[uks po3BUTKY IPEACTABICHO HA puUC. 7.
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Vitis vinifera (Vid) GAMETOFITO (2N)
Hojas o SECCION TRANSVERSAL DE UNA HOJA DE VID

Parénquima en empakzada

ZIGOTO ENQUISTADO
ior de las hojas muertas)
(INVIERNO)

Germinacién del zigot
(PRIMAVERA)

Puc. 7. Iluxa po3BuTKy Mijinio BuHorpaay (Plasmopara viticola).

Knac 3uromimern (Zygomycetes). 3uromineTs XapakTepuU3yThCs T00pe pPO3BHHEHUM
HECENTOBAaHUM MIIIETIEM, 3 BEJTUKOI KITBKICTIO sijiep. [lonepedni nmeperopo ki BUHUKAIOTE JIHIIE
IIPU YTBOPEHHI OpraHiB CHOpOHOWIEHHS. JKUTTEBUH LUK 3UTOMILETH MPOBOASTH B TalUIOIAHOMY
CTaHl, JUIUIOIAHA JMIIE 3WUroTa. 3UroMIleTH — canpodiTd, >KUBYTh Ha cyOcTparax, Oaratux
ByIJieBoAaMu (X0, oBOUi, THIM, IPYHT 1 T. 1.). Mineniii 30BHILIHIN y Burisai 6inoro abo ciporo
MTyXKOTO HANBOTY. He3HauHa yacTuHA MPeICTABHUKIB — TTApa3UTH.

HecrareBe po3MHOKeHHs BiIOYBa€ThCs 3a JOMOMOTol0 criopaHriecniop. CtareBuil mporec —
3ue02amis 3 YTBOPEHHSM cropaHriecrop. IIpencTaBHHKOM 3UTOMINETIB € TOJOBYacTa I[BLJb.
BuroroButu THM4acoBHii penapar i po3risSHYTH HOTO il MIKPOCKOIIOM.

TosoBuyacra uBitb (Mucor mucedo) — rpub-canpoditT 3 HECENTOBAHUM MIillETiEM.
Mineniit 30BHIIIHIN, y BUTIAAI OLIOTO MyXKOro HajdbOTy Ha cyOcTpaTtax, OaraTux BYTIJIE€BOJAMH.
30BHI Mileii MOKPUTHUNA 00OJIOHKOIO, ITiJT SIKOK 3HAXOIUTHCS UTOIIa3Ma 1 6araTo sijaep, OCKUIbKU
BeCh I'pr0 — BeNMKa po3raiykeHa KiliTiHa (puc. 8. Ta puc. 8, a).

PosmHoxenHss HecrateBe 1 crareBe. [Ipu HecTaTeBOMy pO3MHOXEHHI Ha Milenii
BUPOCTAIOTh CIIOPAHTIEHOCI, Ha BEpXIBIl SKUX YTBOPIOIOTHCS KYJSACTI croparii. Momoai
CIOpaHTii KOBTOTO, a CTapl — YOPHOrO KOJIbOPY, 3aBISKHA CIIOpaM, IO TOKPHUTI TOBCTOIO
000JIOHKOIO.
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CrareBuil TpoIieC 3UrOTaMHUMN 1 3MIMCHIOETBCSA AyXke piako. JKUTTEBHI UK rojioBYacTa
[BUIF TIPOBOJUTH B TAaIUIOiTHOMY CTaHi, TOMYy oOcoOWMHHU reteportaniydi. Ilix dwac crareBoi
PO3MHOKEHHST + 1 — Minenii pocTyTh Ha3ycTpiu oawH omgHoMy. ['idu, 110 AOPOCTAIOTh OJHA [0
OJIHOT BIJYJICHOBYIOTH TaMeTaHrii, BMICT SKHX 3JIMBA€ThCS 1 YTBOPIOEThCS 3uUrora. Bona
MMOKPHUBAETHCS MIUTHHOK OOOJOHKOI 1 TEPEeTBOPIOEThCA B 3urocropy. llicis mepiogy CIoOKoro
3Urocriopa MPOPOCTa€ B CIOPAHTIEHOCEIb 31 CIOpPaHTiEM, B SIKOMY JO3piBalOTh Traruioil
reTepoTaIivHi CIIOPU CTATEBOT'O POSMHOXKCHHS.

lrea e o BERELN § o i R o B
Puc. 8. 3aranbpHuii BUTJISII IPOPOCTAHHS rOJIOBYACTUX CIOPAHTIiB 1[BiJieBoro rpuba (Mucor
mucedo) Ha xJ1i6i (A), Ta cxema UKy po3BUTKY (B): a — nectarese posmuoxkenns; 6 — crarese
po3MHOXeHHsT; M — Meiio3; 1 — rereporanivni Minenii; 2 — reTepoTaliuHi cropu; 3 — MPOPOCTaHHS CIIOP;

4 — KOH 1OTAllisl TAaMETAHT11B reTepoTaTiYHNX MIleiiB; 5 — 3urora Ta i MpopocTaHHs; 6 — 3apOAKOBHI CIIOPaHTiH;

7 — cCriopaHTi€HOCEIb 13 CIIOPaHTieEM, 1€ YTBOPIOIOThCS CIIOPH HECTATEBOTO PO3MHOMKEHHSI; 8 — IMiIBICOK.
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GAMETOFITO (N)

REPRODUCCION ASEXUAL
Mitésporas mosw\ometo *) Mrrospomre\&o 3] Mitésporas
L

N\ =
mceuoswomoom(ng g

Fin del periodo de reposo (1 a 3 meses)
(un solo nicieo diploide viable)

Puc. 8, a. Illuka po3BUTKY rpuda Mykopa, rosioBuara usiias (Mucor mucedo).

Knaac Ackominern (4scomycetes) — Buiii rpudu, sIKi IpU CTaTEBOMY CIIOCO0i PO3ZMHOXKEHH
YTBOPIOIOTH aCKM 3 ackocropaMmu. Mineniit 1o00pe po3BUHEHUH, WIEHUCTUH, KIITUHU OaraTosaepHi,
OCKUIBKH $IJpa MalOTh MOKJIMBICTh MITPYBaTH 3a PaxyHOK TOTO, IIIO MEPErOpoaK MIX KIITHHAMU
HEMOBHi. 3a cr1ocoO0M JKMBJICHHSI BOHU OyBarOTh CanpoQiTH i Hapa3uTH.

Kmac ackomimetn mgimndtbest Ha nBa  miakiacu: IDosocymuacti 1 Iliomocymuacri.
['onocymyacTi mpu CTaTeBOMY PO3MHOXKEHHI HE YTBOPIOIOTH IUIOJOBHX Til. ACKM (OPMYIOThCS
6e3nocepenHbo Ha Minenii. [lmogocymyacti nmpu craTeBOMy pO3MHOKEHHI YTBOPIOIOTH ILIOJIOBI
Tina 1 acku (opMyroThes B FiMEHIaIbHOMY IIapi MI0J0BOro Tifa. [11ogoBUMH TiaMu acKOMIIETIB
€ KJIeHCTOoTeIli1, mepuTerii, anorerii. [ iIMeHIaIbHHI 1Iap CKIIaMa€eThes 3 ack napadi3. Po3MHOXKeHHS
BEreTaTHBHE, CTaTEBE 1 HecTaTeBe. BereraTuBHE pO3MHOXKEHH 31MCHIOETHCS YaCTUHAMM MILEIIIO.
IIpn HecTaTeBOMY pO3MHOKEHHI YTBOPIOIOTHCS €K30T€HH CHOpU — KOHiAlecriopu (KOHIAIT).
CrateBuii croci0 PO3MHOKEHHS oocamHui, ane Jemo peaykoBaHuil. Ha minenii yTBOpIOIOTHCS
OpraHM CTAaT€BOr0 PO3MHOXKEHHS: YOJOBIUMH — aHTEPUAIM 1 XKIHOUMH — apxikapm. ApXikapi
CKJIAJJA€THCS 3 IBOX YACTUH - HIKHBOI PO3LIMPEHO] - aCKOTOHA 1 BEpXHBOI TPYOUaCTOl — TPIXOTiHH.
Tpixorina BpocTae B aHTEpPHUII 1 BMIE aHTEPUIIS MEPETUBAETHCS B aCKOTOH. BimOyBaeThCs muiiie
TuIa3Moramisi, a siipa napyrThes (+1—), yTBOpIOIOYH AUKapioH (puc. 9.).
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Ha ackoroni yTBOpIOIOThCS CIIilli BAPOCTH — aCKOT€HHI iU, KyIu MepexoasiTh TUKapiOHH.
BinOyBaeTbcs Gararopa3oBuid MO saep AWKAPIOHY IS 30UIBIIEHHI 1X KUTBKOCTI. BepXiBKOBI
KIIITHHHA aCKOTCHHHUX Ti() CIIOYaTKy BUTATYIOTHCA, a MOTIM 3ardHAIOTHCS y BUTIAAL rauka. OOuaBa
Spa CUHXPOHHO MUIATHCS, YTBOPIOWOYHM ABa AuKapioHn OIWH 3 HHUX 3aJHUIIAETBCS HA MicCIi
MEPeruHy, a y Jpyroro AMKAapiOHY OJHE SAPO BIAXOOWTH I KIHYMK Tradyka, a ApYyre 3ajJHIIAEThCs
Outst ocHOBH. Ilicis 1IbOTO BUHUKAE TIEPETOPOKA, IIE BIIIISLE CEPEAHIO JUKAPIOHHY KIITHHY.
Slnpa, MO0 3aJMIIAIOTBCSA, 3 YacOM JlereHepyroTh. KiiTMHa 3 JUKapioHOM € MaTepHUHCHKOIO
KJIITHHOIO acka. B Hill BinOyBaeThcs Kapioramisi, TOOTO sijipa IUKAPIOHY 3JUBAIOTHCS, YTBOPIOIOYH
3UrOTy. 3UroTa AIIUTHCA PEAYKUIHHO 1 MITOTHYHO, 3 Hei (OpMYyeTbCS acka, B SIKOMY BiCIM
ackocrop. ACKOCIIOpH B acKy TaruIoiHI reTepoTaaiyHi. 3a 30BHINIHIM BUTJISIOM aCKH OKPYTJIi abo
BUJIOBXKEHI [IpeIcCTABHUKOM TOJIOCYMYAaCTHX ACKOMIIETIB € MHUBHI APIXIKI, a TUIOJOCYMYACTUX —
cu3a 1BUIH (MEHINI), OOPOLTHUCTA pOca arpycy ¥ piKKHU kuTa. PO3riasHyTH iX HAa TUMYacOBHX
npemnaparax. Cxema UKy pO3BUTKY aCKOMIIIETIB MpeicTaBieHo Ha puc. 10.
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Puc. 9. CrateBuii nmpouec y ackomimeriB (Ascomycetes): a — ackocriopa; 6 — raruioimauii Minesiis;
B — OpPraH{ CTaTEBOI'0 PO3MHOXEHHS ; T — 3pOCTaHHS TPUXOTIHU 3 aHTEPUIIEM; JT — YTBOPEHHS aCKOT€HHHUX Ti(h;
¢ — GopMyBaHHs acka Ha KiHIlI aCKOTeHHO] riu; € — yrBopeHHs ackocnop; M — meiio3; 1 — ackoroH; 2 — Tpuxorina
(1,2 — apxikapm); 3 — aHTepumiii; 4 — ackoreHHa rida; 5 — 3urora; 6 — acka 3 aCKOCIIOPaMH.

IMuBHi apixmxi (Saccharomyces cerevisiae) MaroTh ONHOKIITUHHHMN Minenid. Kmituau
oBajIbHI a00 okpyrii, oxHosaepHi (puc. 10.). CampodiT, 110 pO3BUBAETHCA HA MOXKHBHIH CyMmili,
Oarary ByIJIEBOJIaMH, BUKJIMKA€ CIIUPTOBE OpPOJIHHS, TOMY MOT0 IIMPOKO 3aCTOCOBYIOTH Y PI3HHUX
rajys3sx BUpoOHUIITBA. JJI1 MUBHUX IPIKKIB XapaKTEpHI BET€TATUBHE 1 CTATEBE PO3MHOKEHHSI.

BereratuBHe  pO3MHOXKEHHsI  3[iiiCHIOEThCS  OpyHbKyBaHHsAM. CTareBuil  mpolec
B1JI0YBa€ThCS NOCUTH Piako. IIpu 1bOMy BMICT ABOX KIIITHUH 3JIMBAETHCS 3 YTBOPEHHSM 3UTOTH, 3
aKkoi (opMyeTbes acka, B sikoMy 8 ackocrmop. Yacto acku (GopMmyroTbes 06e3 cTaTeBOro Mpolecy
(mapTeHoKapIiyHo). SAapo KIITUHU JUIMTHCA JIB1Yl MITO30M 1 (POPMYETHCS acka, B IKOMY YOTHPHU
aCKOCIIOpPH.
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Puc. 10. 3araabuuii BUIJISAA TA cXeMa MHUKJIY PO3BUTKY ApixIKiB nuBaux (Saccharomyces
cerevisiae): a — 6pynbKyBanHs; 6 — cTaTeBuii mpouec; M — Meiio3; 1 — OQHOKIITUHHMI AUIUIOiIHUN TaIOM;
2-3 — KIIITHHH, TI0 OPYHBKYIOTHCS, YTBOPIOIOUH TICEBIOMIIIENii; 4 — YTBOPEHHS acCKOCIIOp IIJISTXOM MEHO03y.

Cusa uBinb (Penicillium glaucum) — rpub canpodit 3 m00pe pO3BHHEHHM YJICHHCTUM
Mineriem. Minesiii 30BHINIHINA, IITBHO TPATUCHYTHH 10 CyOCTpaTy, 01710r0 KOJILOPY PO3BHBAETHCS
Ha cyOcTpaTtax, Oaratux BYyrjieBojamu (IUIOAM, OBOYi, XapyoBi MpPOAYKTH, THii). Cuza UBLIb
BUJIIsSI€ aHTUO10THK MEHIIMIIIH 1 TOMY BUKOPHCTOBYETHCS Y (papManeBTUdiii MpOMHUCIOBOCTI.

Po3smHOXyeThCST TpHO BereTaTMBHO, HECTATEBO 1 CTaTeBO. BereraTnBHE PO3MHOMXKEHHS
3IIACHIOETHCS YacTHHAMH Minenito. [Ipu HectareBoMy po3MHOKEHHI Ha Minenii rpuda BUHUKAIOTh
0araTOKJIITUHHI KOHIJTIEHOCII, $SKi Ha BEPXIBLI PO3WICHOBYIOTbCA 1 YTBOPIOIOTHCS CTEPUTMH.
BoHu BiqUNIeHOBYIOTh KIITUHHU, 3 sSKUX (opMmyroThesi KoHiaii. KoHimii MaB 3eneHyBaTo-cu3e
3a0apBIICHHS, 3BiJICH 1 Ha3Ba — cu3a BiIb (puc. 11.).

T e O D e R
Puc. 11. Iluxa po3sutky nenimmay (Penicillium glaucum): a — necrarese posmuosxenns;
0 — cTareBe po3MHOXKeHHS; M — Meiio3; 1 — mimeniii; 2 — KoHilieHOCcelb; 3 — cTepurma; 4 — KOHiIil;
5 — mpopocTaHHs KOHiAil; 6 — acKOTOH; 7 — aHTepHIill; 8§ — GOopMyBaHHS KICHCTOTEII0, B SKOMY 3TTHBAIOTHCS
MUKapioHu; 9 — qacTHa KielcToTemiro 3 ackamu; 10 — acka 3 ackocmopamu; 11 — ackocmopw.

CraTeBe CIIOPOHOIIEHHS 3IIMCHIOETBCS JOCUTH piako. Ilpu 1pOMy YTBOPIOIOTBHCS
KJICHCTOTEIli, SKI MaroTh KYCTy (opmy 1 ayke MilHYy 000J0HKY. B rimeHianpHOMY 1miapi
KJeicroTenito (GopMyIOThCs aCKH, SIKi po3MilleHi Mk napadizamu. ACKU 3BUIBHSIOTHCS PE3yNbTaTi
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pO3puBy 1uI010BOr0 Tina. CTaTeBHii MpoIec y MEHIIMIy Ma€e Taki 0COOJMBOCTI OpraHU CTaTEBOTO
PO3MHOXEHHSI YTBOPIOIOTHCS, aji€ 3aIlliIHCHHS B OUIBIIOCTI BHITAJIKiB BiOYBa€ThbCs. Y acKOroHa
aroraMHO yTBOPIOIOTBCS ACKOT€HHI Tiu 3 JUKapioHaMH, 3 SKHX B KIHLIEBOMY pe3yJbTarTi
(OPMYIOTBECS aCKH 3 aCKOCIIOpaMHU

TakuM YMHOM, ACKOMIIETH HPOBOJATH JKUTTEBUN IIMKJI B TaIlUIOiHOMY CTaHi, MiJ 4ac
CTaTeBOro MpoIiecy GOPMYIOTHCS TUKAPIOHH, a TUIUIOIIHA JIUIIIE 3UTOTA.

Bopommnucra poca arpycy (Sphaerotheca mors-uvae) — rpub-napasut, 3 mgo0pe
PO3BUHEHUM, WICHHWCTUM, 30BHIIIHIM MinemieM. [lomkomxye NHCTKH, MaroHu, IUIOAU arpycy
(puc. 12.). Mae Burmisa 6110ro GOPOIIHUCTOTO HAJIBOTY. B TKaHWHHM POCIMHH MPOHHUKAIOTH JIUIIE
raycTopii, 1110 3_8[6631'[6‘;}_7I0TB HAJIXOJVKCHHS TI0)KMBHUX PEUOBHH (puc. 12, a).

» B V" s i

¥ 7

Puc. 12. YpaskeHni yacTuHm arpycy, KJeicTorenii Ha I104ax Ta Mile/aid Ha JHCTKY,
He3pijioMy IUIOAI.

Po3MHOXEHHS ~ BereTaTWBHE, HECTaTeBe 1 craTeBe. BereraTMBHE PO3MHOXKCHHS
3MIIACHIOEThCS yacTuHaMU rpuOHULI. HectareBe po3MHOXKEHHS 3/1IHCHIOETHCS HA MPOTSI31 Bererarii
1 BHUKJINKAa€ MacoB€ TOIIKO/UKEHHsI pociuH. [Ipyu mpomy Ha Minemnii yTBOPIOIOTHCS OJHOKIITHHHI
KOH1/1I€EHOCIII, 1110 BiIIHYPOBYIOTh JIAHIIFO’KKH KOHI1/IIH, SIKi IEPEHOCITHCS BITPOM.
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Puc. 12, a. IlionoBe Tijio KieiicToTenil y 00pONIHUCTOL pOCH arpycy

(Sphaerotheca mors uvae): A — koniniansue po3muoxkenHs; b — kieiicroreniit; B — rpyma
KIeiicroTeniiB; 1 — Mimeniii; 2 — JTaHII0KKU KOHITIeCTIOpP; 3 — KISWCTOTEIIH;

4 — raycropii; 5 — acka 3 aCKOCIIOpaMH.

B kinmi Beretamii 37iHCHIOETBCSI cTaTeBe po3MHOKeHHs. Ha winernmii rpuda GopmyroThest
3aKpUTI IUIOJOBI Tia — Kieicrorenii. B riMeHianbHOMY Iapi KJIEWCTOTEII0 yTBOPIOIOTHCS
aHTepuail Ta apxikapmu. BwicT aHTepuiil0 TepenuBaceTbCs B AaCKOTOH Yepe3 OTBIp, SKUU
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YTBOPIOETHCS B CTIHII, OCKIJIBKM TpiXOriHa BiAcyTHS. BinOyBaeTbes rurasmoramis, ane sjapa He
37IMBAIOTHCS, a MAPYIOTHCS, YTBOPIOIOYHN JUKAPIOHU. ACKOTOH PO3POCTAETHCA, PO3AUIIETHCS HA PAL
KIIITHH, OJHA 3 SKHX IEPETBOPIOETHCS HA 3UTOTY B PE3YNbTATI 3JIUTTS sIEp JUKAPIOHY, a MOTIM B
acky 3 8 ackocmopamu. Kielicroreniii 3umye. BecHoro HaOyxae 1 po3puBaeThCs. ACKOCIOPH
3BUIBHSIOTHCS 1, TIONIAAA0YM HA POCIUHH arpycy, pO3BUBAIOTHCS B HOBHIA MiIleTii.

Piskku skura (Claviceps purpurea) — rpu6-mapasurt, 10 pO3BUBAEThCS HaA MPEACTaBHUKAX
POJMHHM 3JIaKOBHUX, HAWYACTIIIE HA )KUTI, THpii, TUMO]iiBLI, palirpaci, SYMEHI1, SApii MIISHUI TOLIO.
Ha ypaxeHux KoJIOCKax 3aMiCTh 3€pHIBOK YTBOPIOIOTHCS CKIICPOIIii a0 PIXKKH 3 I MeperIeTeHUX
ri¢ Mineniro, MO YTBOPIOIOTH HECIPABKHIO TKaHUHY-IUIEKTeHXiMy. Po3Mip ckiepomiiB Bix 2 10
5 cm B noBxkuny 1 0,2-0,3 cM B mupuny. 3abapBieHHsT 4opHO-(piosmeToBe. Ckiepolii onamaarTh i
3UMYIOTh, @ BECHOIO Ha HMX BHPOCTAIOTh, FOJOBYACTI YEPBOHYBATOI'O KOJHOPY CTPOMHU Ha JOBIHX
Hikkax. Ha Ko)kHOMY CKIIepoIlii yTBOproeThes 6arato crpom (puc. 13.).

I =

a3

b

Puc. 13. 3araabHuii BUIJIS Ta CXeMa IUKJIY PO3BHTKY pixkok xkuta (Claviceps purpurea): A—
a — CKJIepowii B KOIoci %uTa; 6 — MPOpPOCINiA CKIIEPOLiil 3 TONOBYACTHMH CTPOMAMU; B — PO3Pi3 CTPOMH 3 IIOOBHMH
TiJIaMH; T — HaMiBBIKPHUTE TUIOAOBE 1 (MIEPUTELiH) 3 CyMKaMK; I — CyMKa 3 HUTKONOAIOHUMH acKOCIIOpaMHU; € —
YTBOPEHHS KOHifiH Ha ridax rpuda. b — mpopoci ckiaeporii.

[To nepudepii ro0BOK CTPOM yTBOPIOIOTHCS MEPHUTELi — HAMIBBIAKPUTI TJIOA0BI KUIBKICTh
ackocniopamu. B xoorcnomy acky sicim ackocnop. Ymeopenns ack 3 ackocnopamu 6 ni0006ux Tijlax
— pe3ynbTaT CTaTeBOTO PO3MHOMKEHHS Yy IJIOJOCYMYACTUX ACKOMILIETIB. YTBOPEHHS acCKOCIIOp
criBnagae 3 ¢a3or0 UBITIHHA Y jKUTa. ACKOCIOPH MEPEHOCATHCS BITPOM 1 MOBUMHHI MOTPANMUTH Ha
NPUEMOUYKY MAaTOYKHU KBITKH, JI€ IPOPOCTAIOTH y 3aB’s13b. TaM yTBOPIOETHCS IIUTBHUI Millenii, Ha
SKOMY BHpPOCTalOTh KOHIJI€HOCII 1 BIIWICHOBYIOTHCSI CIIOPH HECTATEBOTO PO3MHOXKEHHS —
KOHiiecriopy. B 11eii yac rpuOHUIS BUALISE MEJIB’THY POCY, 110 MICTUTh 3HAUYHY KUIBKICTh IIYKDY,
3aBASKH YOMY KOHIIIECTIOPH IMEPEHOCATh Komaxu. KOHImiecrmopu TakoX MOXKYTh TMEPEHOCHUTHUCS
BiTpOM ab0 BOJOI0 Mia 4yac joury. I'pub Moke pOo3MHOXKYBAaTHCS 1 BEr€TaTUBHO — YaCTUHAMHU
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OararoximiTuHHOrO Minenito. KoHinianbHe CHOPOHOIIEHHS BHKIMKAE MAaCOBE YPaXXCHHS KBITOK.
Ckneportii yTBOprOIOThCS 70 a3y J03piBaHHS 3€pHA 1 OMaNar0Th. 3UMYIOTh BOHU Ha MOKHUBHHX
pemTKkax. LIMKI po3BUTKY MOIIKOIKEHOTO JKUTA MPEICTaBIEHO Ha puc. 14.

GAMETOFITO (N)
ESPIGA DE CENTENO (Secele coreale)

< W5

PERITECIO
Ascocarpo,

ESPOROFITO I (N+N)
(HIFAS ASCOGENAS,
DICARIOTICAS)

— ESPOROFITO | (N)
I(VESICULA MULTINUCLEADA

FORMADA POR EL
GAMETANGIO FEMENINO)

Puc. 14. Iluxa po3Butky rpuda pizkku skuta (Claviceps purperea).

[Topsimok meruiesi, poArHa MenUIEeBl Ma.Th CYMKH, iK1 BiIKpuTi. [IpencraBuuku campodiu,
1HOJI mMapasuTH. Y MOPSIKY TeJIOI€BUX 3 POAMHU CKIEPOTHHIEB amoTellil 3a3BUYail HEBEJIHUKUX
po3MipiB. CyMKH pPO3KpPHBAIOTHCS TpimmHAMH a0o0 mopamu. Cepen HUX TaKOX 3YCTPIUalOThCS 1
carpoditu i mapaszutu (puc. 15.).

IMenina (Peziza) canpodithuii rpud, sKuil 3yCTpivaeThCsl Ha TPYHTI, PEIITKAX THUEOYOI
JIepeBUHM, HaBITh THOIBKI. [T1010Be TijI0 GOKaIbUacTe MOTIM OJIFO/IIEBHUIHE, KPITUTHCS MTyYKOM Ti
1o TpyHTy. 3abapBieHHs, Oype, KopudHeBe. ['IMEHIanpbHUN Iap Mae IMUIBHHUMA, 10 CKIANy SKUX
BXOJATH NeperuieTeHi ripu, nanmi cyorimenianbHuil map (puc. 15.). ['mubine posramoBanuii map
MILHOT TUVIEKTEHXIMHU 3 PUXJIUM HEePerIeTeHUM IapoM Ti¢ CKIIaJatodyy BEIUKY YaCTUHY II0JI0BOTO
TiNna.
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Ascospora (N) (+) (A)

Puc. 15. Cxema nukJ1y po3BUTKY ackoMiueriB Peziza 3 BITKpUTHM IJI0J0BHM TiJIOM
(amoremii.)

Momniminia (Monilinia fructigena) nap3utHuii rpu0, Milemniil SIKOTO pO3BUBAETHCS B MAKYILY
nony siOMyH1 i TpyII, BUKIMKAIOYM YOPHY THHJIb. 3aXBOPIOBAHHS CIOCTEPITaeThCs y IUIONIB 3
TOIIKOIKEHUM €IiZIEPMiCOM. [X CIPMUMHAIOTH KYKH-JOBIOHOCUKH Ka3apKH, BiK/IaIal0un €UKa Y
MSIKYII TIOAY, TPOTPHU3AI0YH €ITiIePMIC, 3aMaIlyI0Yd OTBOPH CBOIMH €KCTPEMEHTaMH, IO MICTATh
KOHIi1 cknepotuHii (puc. 16.)

Miueniii po3BuBaeTbcs €HAOTeHHO. Yepe3 MeBHUN TMepii pocTy BIH PO3MOYMHAE
YTBOPIOBAaTH KOHiMI{, Ipynu SKHUX YBUIJISAI CIpYyBaTHUX MOJYHIEUYOK BHUXOAATH Ha IOBEPXHIO,
po3puBatoun emigepmic. Ilpu 1bOMy pO3TalIOBYIOUNCH KOHIICHTPUYHUMHE KOJIAMHU.

MsKym MOWIKO/KEHH TrpuboM crae OypiTH, omajnae, a rpud y HbOMY IpPOIOBXKYE
po3BUBaTUCh. J{0 OceHl MOBEpXHS IJIOAY YOPHIE, CTa€ HIUIBHUM, MyMigikoBaHUM. Takuil miig i €
ckiepouiem rpuba. HaBecHi Ha HOro mOBEepXHI YTBOPIOIOTBCS amoTelii Ha JOBIHX HIKKaXx.
Ckutepotiii MpopocTaroTh KOHIAISIMU, SIK1 3HOBY 3/1aTHI ypasKyBaTH sIOJTyHI 1 TPYILIL.
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Puc. 16. Momnininis (MOI‘]I|InIa fructlgena) (J1iBOpYY): 26myKO 3 KOHiialbHUM CIIOPOHOUIEHHSM TPHGa,

po3TaNIOBAHI KOHIEHTPHYHHMH KonamH, 2 — nanmoxkok korimiecriop. [lapadizm menina (Peziza) (mpaBopy4):
riMEHIaNbHUH Map, BUTHO CYMKH B PI3HHX CTalisIX PO3BHUTKY 1 mapadizu.

TEMA 4. HAPCTBO I'PUBU (MYCOTA).
BIAJALT BABUIOMIKOTOBI (BASIDIOMYCOTA).

Mimuapcro:  Tanodirn 6e3mmacruani (Thallobionta aplastidae).

Kaac: Basugiominern (Basidiomycetes).
Hinknac: ®parmodazuaiomineru (Phragmobasidiomycetidae).
Hopsaok: CaxxkoBi (Ustilaginales).
00'exTH: Teepaa caxka mmenuui (7illetia caries).
IMopommcra caxxka mumennui (Ustilago tritici).
Mopsaox: Ipxacti (Uredinales).
00'ekT: Jliniitna ipaka mmennui (Puccinia graminis).
Minknac: Xouso6azuaiomineru (Holobasidiomycetidae).
Hopsaok: Adinogoposi (Aphyllophorales)
00'ekT: TpyroBuk cnpas:xHiii (Fomes fomentarius)
Mopsapok: I'imenominerun (Hytenomycetes).
00'exTH: Biauii rpu6 (Boletus edulis), meyepuus 3Bu4aiina (4garicus campestris)
Iopsinok: I'acrepomineru (Gasteromecetidae)
00'ekT: Bogicra (Bovista), 3sipounuk (Geastrum)
Kaac: JeiiTepominern a6o He3aBepmeHi rpuou (Deuteromycetes)
3ABJIAHHSA:

1. BuBunTit 0cOGMBOCTI OY/T0BH Ta pOSMHOMKEHHST 0a3HTIJTbHUX TPHOIB.

2. O3HalOMHUTHUCS 3 XapaKTEPUCTUKOIO MiJKIACIB Oa3uaiadbHUX IPUOiB.

3. O3HalOMUTHCS 3 IHUKJIOM PO3BUTKY CAKKOBHUX TPHOIB: a) 32 TAOJMICIO BUBUUTH ITHKIT
PO3BHUTKY TBEPAOI CaKKU MIICHUI; 0) 3a TaONUIEI0 BUBYUTH IIMKJI PO3BUTKY MOPOIIUCTOT CAKKU
TIIIEHMII].

4. O3HallOMUTHCS 3 LIMKIJIOM PO3BUTKY JIHINHOI ipXi: a) pO3IIIIHYTH Ha TOTOBOMY Mpenapari
enuli Ta TIKHIAM Ha JIMCTKaX OapOapucy;, 0) pO3IJISHYTH YpeIOCHOpHU Ta TEJIEHTOCTIOpH Ha
JMCTKAX Ta cTebJiax MIISHUI; B) 3a TaOJIHUIIEI0 PO3IIIIHYTH MPOPOCTAHHS TEIEHTOCIOPH.

5. Oco6mmBOCTI OYAOBH Ta pO3MHOXEHHS X0JI00a31 IIOMIIIETIB: a) PO3MVISIHYTH TOTEePEeUHUN
3pi3 depe3 TpyOUacTHil Ta IUIaCTHHYACTUH TiMEHO(OpPU TPYTOBHKA CIPABXHBOTO Ta MEUEpHIli
3BUYAIHO1; 0) 32 TAOIHUIEIO PO3TIITHYTH X0J00a3ua110 3 0a3HT10CIIOpaMH.

6. O3HaifomuTHCs 3 TepOAPHUMH 3pa3KaMU Pi3HUX MPEACTaBHUKIB.
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OCHOBHM 3MICT

Kaac Basuagiomineru (Basidiomycetes) — Buiri rpubu, y SKHX MPH CTaTEBOMY CIIOCOOi
PO3MHOXXEHHSI  yrBOPIOIOThCS  Oasmaii 3  Oasmamiocmopamu. Mineniii  g00pe  po3BHHEHUH,
0araToKJIITUHHUM, po3ranyxeHuid. Kimituau rig rpuba nukapioHHi. B 1ukii po3BHTKY mepeBakae
JIUKapiOHHA CTajis, TaruioigHi O0a3uaioCTiopu, IO pPO3BHBAIOTHCS B IEPBUHHI TarlIOiIHI
reTepoTaTivHI Mileii, TUIUIOIHA 3UTOTA.

Hukn po3BUTKY 0a3uIIOMIIETIB MOB'SI3aHUHN 13 CTATEBUM CIIOCOOOM PO3MHOXKCHHS, JTyKe
pO3TATHYTHI 1 BinOyBaeThCs 0O€3 YTBOPEHHS CTaTeBHUX OpraHiB. basumiocropw ramioigai i
rereporaiiudi. BoHM MOXyTh IPOPOCTATH JIMIINE B MEPBUHHI MIIENiil, M0 CKIATAIOTh HEBEIUKOI
KiTbKOCT1 KJIiTHH. [lepBuHHI Minenii (+ 1 —) KOMYJIIOOTh 3 YTBOPEHHSIM JUKAPIOHIB (TU1a3MOTaMist
BiOyBaeThcs, Kapioramis — Hi). I3 OuUKapioHHOI KIITHHU YTBOPIOETHCS BTOPHHHHUH, 100pe
PO3BHHEHUH JUKapiOHHMA MIlemii — OCHOBHa XuTTeBa ¢dopma rpuda. CrareBuil mporec
3aBEPIIYETHCS 3TUTTIM SICp JAUKAPIOHHOI KIITUHU Ta YTBOPEHHSM 3UTOTH. 3UTOTH YTBOPIOIOTH
KJIITHHM Ha KIHIEX Tid 1 BiAOyBaeThbCs 1ie y OUIBIIOCTI 0a3uIOMINETIB B TIMEHIAJIBHOMY IIapi
IUIOJIOBOTO TiJIa, SIKE Ma€ BHIVISA IHANKKH 1 HDKKA. [IMEHIanbHUN IIap CKJIANa€ThCs 3
niceBnonapadis, muctun Ta 6asumiil. basumis gopmyeThcs 13 3UTOTH 1 Hece YOTHPU EK30TCHHI
0asumiocropy, po3MilieHI Ha cTepurmax. basumii OyBarOTh JBOX THITIB — XO0JI00a3wmii Ta
bparmoba3unii (puc. 1.). Xono6a3uaii — e OJHOKIITHHHI 0a3uAii, OCKUIbKU MPHU PEAYKLIHHOMY
MOJIUTI 3UTOTH BiOYBa€ThCs JIMIIE KapioraMisi, a mia3moramisi He BinOyBaeTbes. dparmobazumist —
YOTUPHUKIITHHHA 0a3uisi, TOMY 110 peAyKIIHHUN TOoa11 3uroTy iae no ki, Knac basuniominetu
JUTMTHCS Ha JBa migkinacu: XoJaoodasugiomineru (Holobasidiomycetidae) i @parmoodazuaiominern
(Phragmobasidiomycetidae) Xono6a3uaiominern — rpudu, y SSKUX MpU CTATEBOMY PO3MHOXEHHI
(bopMyIOTECS OJHOKIIITHHHI 0a3uii — xono6a3unii; @parmodazuaiomineTn — rpudu, y sSIKUX mpu

CTaTeBOMY PO3MHOKEHH1 (DOPMYIOTHCS YOTUPUKIITUHHI 0a3uAii — pparmobdaszumii.
"k L

5 A 10 mxm B
Puc. 1. Tunu 6a3uniii: A — 1 — xo106a3uuis, 2,3,4 — rerepoda3uuisi, S — ckjiepodasuais ado
¢pparmodasuais. b. Mikpodororpadis xomodaszmaiii (10 mxm).

Kpim crareBoro mporecy 0a3umioMileTH pPO3MHOXYIOThCS BereTaTUBHO. BereratuBHe
PO3MHOXEHHS 3IIMCHIOETHCSI YaCTHHAMU TPUOHUIII, XJIaM1IOCTIOPAMH, O1TISIMHA 1 T.1.

Jo minknacy  ®parmobasuaianbHuX  rpubiB  BigHOCHThCS — mopsagok  CakkoBi
(Ustilaginales), mo sikoro HamexaTh MPEICTABHUKH: TBEPAA 1 MOPOIIMCTA CaKKa MIIEHHUII,
MOPOIINCTA CAXKKa BiBCa, MyXHpYACTa CaXKa KyKYpyA3H.

[To3HalioMHTHCS 3 NUKIAMH iX PO3BHUTKY, PO3TISIHYTH TepOapHi 3pa3KH IOIIKOIKEHHX
POCIIMH Ta XJIaMiI0CTIOPU IIPU BEIUKOMY 301IBIIIEHHI MIKPOCKOIIA.

Teepna caxka mmenuni (7illetia caries). 3axBoproBaHHS NPOSIBISETHCS B MEPIOJ
J03piBaHHs 3€pHIBOK. ['pH0 MOLIKO/KY€E JUIIE HACIHUHY, OIUIO/IEHBb 30€piraeThCsi, TOMY KOJOCKU
30BHI BUTJISIAIOTh SIK 3/I0POBI, ajie BOHU JIETKi, TOMY B TIOCIBI, CTOSITh TIPSIMO, a 3/IOPOB1 BiJl Macu
3epHIBOK HarMHAaIOThHCS. B 11eif yac rpu0 po3MHOXKYy€eThCs BereTaTuBHO. | puOHHUIIS po3nagaeThes Ha
OKpeMi KJIITHHH, 110 MOKPUBAIOTHCA MIITHOIO 000J0HKOK. Ha3uBarOThCS BOHM XJIaMiJOCTIOpaMHU
(Temiocniopamu). XJIaMiJOCHOPH KYJACTI, MOKPUTI CBITIO-KOPUYHEBOIO CITYACTOIO OOOJIOHKOIO
(puc. 2.).
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Puc. 2. 3arajbHuii BUHIJISIL Ta )KUTTEBUI HUKJ TBepaoi caxkku mmeHuni (Tilletia caries):
1 — KOJIOC MIIEHHUIII, YPaXXCHUI TBEPOI0 CAXKKOI0; 2 — 3epHIBKa 3 XJIaMiI0CIIOpaMHu;
3 — xyamiziocnopa; 4 — xjaMiJjocropa Ha 310pOBil 3epHIBL; 5 — IPOPOCTAHHS XJIaMiJIOCIIOPH 1
yTBOpEHHS 6azuiocnop; 6 — konyssimis 6aszumiocniop; 7-10 — yrBopenns rid; 11 — rigu rpuda B
MPOPOCTKY MILIEHUII].

[Tig gac 0OMOJIOTY MOMIKOKEH] 3€PHIBKH JIETKO PYHHYIOTBCS 1 XJIaMiIOCTIOpY IPUJIHIIAIOTh
JI0 TIOBEPXHI 370pOBUX 3€pHIBOK, J¢ il 30epiratoTbest 1o mociBy. Ilin yac mociBy xjaminocnopu
MOTAIAl0Th B IPYHT 1 MPOPOCTAIOTH pa3oM 3 3epHiBKaMmH. B 11eii yac rpub po3MHOXKYETHCSI CTATEBUM
croco6oM. XiaMifiocriopa npopocTae B 6a3uiito, 0 Ma€ BUTIISAA TPYOOUKH, Ha SIKIH PO3BUBAETHCS
4-12 oGazupmiocniop. Bouu ramioigai 1 rereportamiuni. basumiocriopm TOMapHO KOMYIIOIOTH,
YTBOPIOIOYM JMKAPIOHHUHM Millenii, sKuil 1 BpocTae B MPOpPOCTOK muieHuui. Pocte rpub mo
MDKKJIITHHHEX TPOCTOpax i TOMYy BHAMMHX O3HAK 3aXBOPIOBaHHs HeMmae. B mepiox mo3piBaHHS
3epHa Miuedii rpuba, MO 3HAXOAUTHCS B HACIHHMHI, pPO3MAAAETHCI HA XJIaMiJOCICIOPH.
[{uki po3BUTKY Tprda 3MIMCHIOETHCS 32 OJHY BETETaIliF0 POCITUHU-TOCTIONAPSI.

IMopommcTa caxka mmennni (Ustilago tritici). 3axBoproBaHHS IPOSIBIASETHCS B TIEPio]
dopmyBanHs Kosoca. ['pub pyiiHye BCi 4acTHHU KOJIOCKA, 3QJMIIAIOYU JIAIIE [EHTPATbHUN
CTPM)KEHBb CKJIAJJHOrO Kojioca. B melt uac wminenii rpuba po3majgaeTscss Ha XJIamioCIopu
(BeretaTHBHE PO3MHOXEHHS), 1 TOMY KOJIOC Ma€ BUTJIsI 00ropisol rosoemiku (puc. 3.).

Puc. 3. 3arajibHuii BUIJISIA TA JKUTTEBUI MKJI mopomucToi caxkkmn muenuuni (Ustilago tritici):
1 — xoJI0C MIIEHHUIT], yparKeHU I MOPOIIUCTOO CAXKKOI0; 2 — XJIaMiZocrnopa; 3 — KBITKYIOUHIA KOJIOC MIIEHHMIT;
4 — xJaMigocnopa Ha MaTo4Ili; 5 — MPOPOCTAaHHS XJIaMiIOCIIOPH 1 YTBOPEHHS 6a3uaiocnop; 6 — KOMyJIALis WICHHKIB
(parmobasunii; 7-8 — Bpoctanus ri) B 3apogok; 9 — mpopoctanHs BpakeHol 3epHiBKU; 10 — yTBOPEHHS XJIaMi0CIIOP.
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X1aMiJJOCTIOpH TEPEHOCATHCS BITPOM 1 TMOMAJal0Th HAa NPUAMOYKM MAaTOYOK KBITOK
3I0POBHUX KOJIOCKIB, SIKI 3HAXOIAThCA y (a3l HBiTIHHA. XJIaMiIOCIIOPH KYJISACTI, TEMHO-KOPHUYHERI,
Ha OOOJIOHII 3 MaJeHbKUMH IIMMAaMH. XJIaMiZoCIiopa MHpPOpOCTAaE Ha MPHUIMOYKY MAaTOYKH.
BinOyBaeTbcss craTeBe pO3MHOXKEHHS. YTBOPIOETHhCS (parmobasumisi 3 0asugiocropamu.
basuniocriopu OpyHBKYIOTBCS, YTBOPIOIOYWHM CHOPHIi, SIKI KOIYJIOIOTH yYTBOPEHHSIM TUKapiOHY.
dopMyeThCS TUKAPIOHHUI MilleNii, SKUH IpopocTae 1O HACIHHOTO 3a4yaTka. 3 HAaCIHHOTO 3ayaTKa
PO3BHBAETHCS 30BHI HOpMallbHA HACiHMHA, BCEPEAMHI AKOi 30epiraeTbcs Minenid rpuda. Tak rpud
30epiraeThCs 10 HACTYIMHOTO BeretariiiHoro nepioay. [Ipopocrae rpub pa3oM i3 3epHIBKOIO i pocTe
M0 MDKKIIITHHHUKAX 10 a3y KOJIOCIHHS, a MOTIM PO3MATAETHCS Ha XJIaMiIOCTIOPH.

IMyxupuacra caxxka Kykypyazu (Ustilago zeae=maydis) — rpu0, sikuii ypaxye yci opranu
POCIIMHH, KPIM KOpPEHiB: JUCTKH, cTeOa, I0YaTKH, BOJIOTh, MOBITPsHI KopeHi (puc. 4.). BusHauutu
MOXKHa YpaKEHHS TIPH HASBHOCTI MyXHPYACTHX 3AYTTIB Pi3HOI (OPMH BEIMYHHOKIO BiJ
MaJIeCeHbKUX 10 15 cM 1 Oinmbine B nmiamerpi. PO3BUTOK 31yTTiB MOYMHAETHCSA 3 OMimuX, 37€rKa
MPUITYXJIUX TUISAM, IO MIBHUAKO 30UTBIIYIOTHCA 1 32 2—3 THOKHI NEPETBOPIOIOTHCS y BEJIUKI KOBHA
OJ1iTyBaTOpPOKEBOr0 a00 3€JICHYBATOXKOBTOTO KOJILOPY. Y HECTHIJIIOMY CTaHI CaXKKOBI1 3yTTS
CKJIQIal0ThCs 3 CipyBaTOOLIOl, ImMIapyBaTol MacH, BKPUTOI TOBCTOIO BOJOrow 00o0sioHKOM. [lpum
JOCTHTaHHI BMICT 37yTTsI IEPETBOPIOETHCSI HA YOPHO-OJIMBKOBE CKYITYEHHS TEJIEUTOCTIOP Iprda.

[Tpu MiKpOCKOMIYHOMY aHami31 iIeHTH(IKYIOThCS TenelHTocnopu rpuda — maponoaioHi, 7—
12 Mxm B miamerpi, abo emincomomiOHi, 8-15x17-10 MKM, 3 KOBTO-OypoOro, APiOHOMIUITYBATOIO
000JIOHKOI0, Y Maci — OJIMBKOBOTO KOJIbOPY. apa)KeHHsI B1I0YBA€ThCS MPOTATOM 3HAYHOTO MEpioay
BEreTallii 3a JIOTOMOTOI0 TEIOCIIOP, SIKI PO3HOCATHCS BITPOM 3 MTyXHUPIB, IO JUIIMIKCSA Ha MO 3
MUHYJIOTO POKY 1 PYWHYIOThCS MPH OOPOOITKY IPYHTY. Y HOJBOBUX YMOBaX POCIMHH KYKYpYyI3H
HAHOUTBI BPA3NIMBi 0 XBOPOOM Bix ¢a3u 4—6 JHCTKIB IO MOYATKY MOJOYHOI CTUTIIOCTI. Bijbim
paHHE ypa)KEHHSI 3yCTpIYaeThbCs Ty>K€ PIAKO 1 3BUYANHO 3aKIHUYETHCS 3aruOeruIio MPOpOCTKa;
ypakeHHsl Ti3Hime (a3d MOJOYHO-BOCKOBOI CTUTJIOCTI € He3HayHuM. CHopH, MpOpOCTarouH,
MIPOHUKAIOTh y POCIMHU uepe3 emigepMic. ['pub-30yqHUK XBOPOOM 3MaTHHM ypakyBaTH TiJTbKU
MOJIO/Il MepUCTeMaTUyH1 TKaHuHU. HaifuacTimie BiH 3apakae 30Hy CTe0JI0BOr0 KOHyca HApOCTAaHHS,
BHACIIIJIOK YOT0 3AYTTsI YTBOPIOIOTHCS Ha CTEOII, JTUCTKAX Ta BOJIOTI, @ TAKOXK MOJIOJI KauyaHH Ta X
PYOMMEHTH, IO 3HAXOJTHCS B JIMCTKOBUX IiXBaxX HIDKYe KadaHiB. llepmri o3HaKu NEepBUHHOTO
YpaKeHHs1 XBOpPOOOIO MPOSBISAETbCA HAa MOJIOJOMY JIMCTI 1 MiXBaX, MOYMHAIOUU 3 (a3u CXOJiB.
VY ¢dazy 5-8 map NHMCTKIB ypa)karoThCs JIUCTOBI MIXBU Ta cTe0ia, MOTIM — BOJIOTh, Ha IMOYATKY
LBITIHHS — MOYaTKU. Maca 3pijux TeledToCop, 0 PO3MUIIOETHCS 3 TPIILUH MYXHUPIB, COPUYHHSIE
MMOBTOPHE 3apa’kKeHHsI pocirH. KUTbKICTh TaKUX MOBTOPHUX LMKIIIB 3aJ€KHUTh BiJ] MOTOJHUX YMOB.
3a mepio]] BereTaiii pociiH rpud MOXKe yTBOPIOBaTH 3-S5 reHepailiii (puc. 4, a).

['pu6 nudy3sHO HE MOIMIMPIOETHCS MO POCIMHI, TOMY KOXXHE YTBOpPEHE 3AYTTS € MiICLeM ii
3apakeHHs. IIpopocTaioTh TeneHTOCIOpH 3a HASBHOCTI KPAIUIMHHOI BOJIOTH IMPOTSATOM KIUJIBKOX
roguH. ONTUMAIBHOIO TEMITEPATypPOIO JIJIsi MPOPOCTaHHs criop rpuda € + 23 +25°C. Teneittocnopu
3HaXOAAThCA Y IPYHTI B HE3PYHHOBAHMX Ca’KKOBUX YKOBHAX, P1IKO — HA HACIHHI.

/ o)

) / " . ‘!/H

= = ! - ——

Puc. 4. YpakeHi No4aTKi MyXHPUYACTOIO CAKKOI0 KYKYPY/I3H (Ustilago zeae).
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Aspecto de las alteraciones producidas por el “carbén del malz” Promicelio (tubo de germinacion)
Sobre una mazorca de Zea mays Nocieos haploldes

Teliéspora (2N)

3

GAMETOFITOS
riéticos con aspecto de levadura) (N)
(Viven saprbfitos sobre ia supeicie del hospedants)

Puc. 4, a. Llnka po3BUTKY Knyxup4acToi caxkku Kykypyasu (Ustilago maydis).

(Zea mays, ‘maiz’) (Micelios

IMopsxok Ip:kacri (Uredinales). IIpeacraBHUKH bOTO TOPSIKY MApa3UTYIOTh Ha 37aKOBHX
pocinuHax. BoHM MaroTh CKIIaJHUH IIUKJI PO3BUTKY 1 PO3BUBAIOTHCS Ha JIBOX Xa3siHaX — OCHOBHOMY
1 mpoMixkHOMY. Mineniii 0araTOKJIITUHHUMN, 100pe pO3BUHEHUMN, POCTE MO MIKKIITUHHHMKAX, a B
KIITUHUA MPOHMKAIOTh JIMIIE TaycTopii. 3a BEreTalil0 yTBOPIOE BEIUKY KUIBKICTh PI3HOMAaHITHUX
CIOp PI3HUX BIATIHKIB OPaHXKEBOT0 a00 YepPBOHO-O0YpOro KOJIbOPiB, 3BIJICH 1 Ha3Ba — 1p>KacTi TpUOH.

Jliniiina (creOmnoBa) ip:ka mmenwuuni (Puccinia graminis), rpu0-napasurt, MOBHHN IMKI
PO3BUTKY SIKOTO 3/[IIICHIOETHCS HA TBOX POCIMHAX-TOCIOAapax — bapOapuci Ta mimeHui (puc. 5.).

Po3BuTOK TpHrba PO3MOYNHAETHCS BECHOIO, KOJIM MPOPOCTAIOThH TEIEHTOCIOPH, 110 3UMYIOTh
Ha IMO)KHUBHUX 3aJIMIITKAX.

Teneirociopa mpopocrae y ¢pparModa3uiito 3 4YOTUPMa TaruIoiTHUMH TeTepOTaTiYHUMHU
OasumiocopaMu. 3a JOMOMOTOI0 BITPY 0a3uIiOCIOpH TMOMNANalTh Ha JIMCTKH OapOapucy i
MPOPOCTAIOTh, YTBOPIOIOYM 3 BEPXHBOI CTOPOHM OPAHXKEBI IUIAMU TinepTpodoBaHOI TKAHWHH.
basuniocniopy yTBOpIOIOTH NMEPBUHHMNA TarioimHui minemii. Ha rammoinnomy mirenii Ha BepXHii
MOBEPXHIi JINCTKA YTBOPIOIOTHCA MIKHIIU (CIIEPMOTOHIT), 10 MAIOTh BUTJIS TJICYUKIB, HA JHI SIKUX
YTBOPIOIOTHCSI CIIOPOHOCII], 10 BITWIEHOBYIOTh MIKHOCIIOPH (criepMartii).

B ne mikHiAM BUIAUIAIOTH «MEIBSHY POCY», sIKa MPHUBAOIIIOE KOMaxX, 1 BOHU IEPEHOCATH
MIKHOCIIOpU BiJ OnHI€T MikHiAM 10 apyroi. [likHocmopu + 1 — KOIYJOHOTh, YTBOPIOIOYH
IUKapiOHHUHN Mineniii. BiH po3pocTaeTbes B Me30(]isii JIMCTKA 1 3 HUKHBOT HOTO CTOpoHH (hopMye
eIl JyanmoBuaHOI (HOpPMH, 3aHYPEHI B TyOdYacTy mapeHximy juctka. Ha qui enumaii GopmyroThes
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0a3anbHi KIITHHHM, SIKI BIIWICHOBYIOTH eruaiocnopu. KpaiioBi 6a3anbHi KIITHHHA BiAYICHOBYIOTh
KJIITHHI pO3POCTAIOTHCS, YTBOPIOIOYH OJTHOIIAPOBUMA MMOKPUB — TIEPHUIH.

JliTHi ypenocnopu Ha cTebiax MIIeHHII.
Puc. 5. JKurreBuii muk JiniitHol ip:xi mmenuni (Puccinia graminis):

A — HecTaTeBe pO3MHOXKEHHS; b — cTaTteBe po3MHOXKEHHS;, | — IMCTKH Ta cTeda ypaXkeHIBITKIUHIEI; 2 — YPEeIoCIIopr
Ta IX IpOpOCTaHH; 3 — TenelTocmopa 3 pparmodazumismMu; 4 — 6azumiocIopy; 5 — THCTOK OapOapucy, BpakeHUH
MyKIHHIEI0; 6 — TUCTOK OapOapucy 3 MiKHITaMu;, 7 — yTBOPEHHS AUKAPiIOHHOTO Milenito; 8 — miuct 6apbapucy 3
eruisamu; 9 — enumiocnopa Ta ii mpopocTaHHs.

[uxa Puccinia graminis po3BUTKY MpeacTaBIeHO Ha PuC. 5, a.
Telbspora INVIERNO

e °
\J V20
otofio T
‘elibspbra

00

] o'

UREDOSOR!
Ecidiospora

POROFITO Il veral

t

(trigo, centeno, avena, etc. HAZ PR : BT

i m':a-réhoe-'u-;p- i Uzt BIol5Eo 4]
espermogonios — | 3

RN

%

hifas hasta los primordios de ecidios
ESPOROFITO | GAMETOFITO
4————DICARIOFASE— ) 4—————— HAPLOFASE —————————»p

Puc. 5, a. llukJ po3BuTKY rpuda ip:xa 6apoapucy (Puccinia graminis).
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Emmaiocriopu nepeHoCcATHCS Ha 3J1aKOB1 POCIIMHH 1, MPOPOCTarou, (POPMYIOTh JUKApIOHHUN
MIIIEJTiH, 0 pOCTe MO0 MIKKJIITHHHUKAX XJOPEHXIMHU JUCTKa abo ctebnma. Ha mimenii 5-6 pasiB 3a
Bereraiito GopMyroThCs JiTHI ciopu abo ypenocrnopu. BoHu po3milieHi Kynkamu i mnapajienbHo
JKUJIKaM, 3BIZICM 1 Ha3Ba JIiHIWHA ipXkKa. YPEIoCHOpH IEPEHOCIThCSA BITpOM ab0 KoMaxamu 1 €
CIIOpaMU HECTaTEBOTO PO3MHOKEHHS. YpediaJbHe CHOPOHOIICHHS BUKIMKAE MAaCOBE Ypa)KeHHS
MOCIBIB TMIIEHUIl. B KiHII Bereramii Ha TOMy > Milledii YTBOPIOIOTHCS 3UMYIOYl CIOPH —
TeJEUTOCHIOpH, po3MimieHi Kynkamu. [Ipu yTBOpeHHI TenedTOcnop BinOyBaeTbes Kapuioramis i
JMKapiOHHA KIIITHHA TIEPETBOPIOETHCS HA 3UTOTY. TeIelTOCIIOpH CKIaar0ThCs, SIK MPABHIIO, 3 JBOX
3UTOT, [0 MAIOTh TOBCTY OOOJIOHKY TEMHO-OypOTro KOJIbOPY 1 3UMYIOTh Ha TIOKHUBHUX PEINTKAX.

IMigkaac Xousodasugiominern (Holobasidiomycetidae) — 6GasumianbHi TpubH, y SAKHX
CTaTeBOMY PO3MHOKEHHI YTBOPIOIOTHCS OJHOKIIITUHHI X0JI00a3u/il, [0 HECYTh YOTHUPU CTEPUTMHU 3
O6asumiocnopamu. basunii gopmyroTbes abo mpocto Ha wMinenmii, abo B TiMEHIAJIBHOMY Iapi
I010BOrO Tina. [1mo1oBe Tis10 Mae BUIIIA MIANKK 1 HIKKH, YTBOPEHHUX HECTPaBXHbOK TKAaHUHOIO
— IUIeKTeHXIMOI0. HuHs YacTMHA mIanku Ha3uBaeTbesl riMeHodopom. ['imeHodopu OyBarOTh
TpyOuUacTi, IIACTHHYACTI, CKJIA4acTi, TJIaJIeHbKI, KITyBaTi Ta iH. ['iMeHodop Hece riMeHiaTbHU
map, o CKIagaeThes 3 0a3uaid ncemomnapadis i mucTua. Xo0J00a3uIioMileTH MOAUIIIOThCS Ha
nea mopsaku: Iacrepomimern 1 Timenomimeru. IlmomoBi Tina poAWHHM IIAMITIHHOHOBI
(Agaricaceae) MsCHCTi, HEIOBIOBIYHI CKJIaJAIOTHCS 13 MIANKK Ta HDKKA Ta MAlOTh IUIACTHHYACTI
rimenodopu (puc. 6.). BIIBIIICT 13 HUX MPEICTABHUKH T'PYHTOBHUX CAnpodiTiB, SKi MOMIMPEHI B
JTCOBUX YrpynyBaHHsX. BoHM 371aTHI BcTymatu B cUMOi03 3 JepeBaMU YTBOPIOIOYHM MIKOPH3Y.
[IpencTaBHUKH TIMEHOMIIIETIB JIOIIOBUK, OOBiCTa, 3IPKOBUK TAaKOX € TPYHTOBUMH campoditamu, a
iHO/II 1 Ha BimMepnux pemtkax. [171010B1 Tina iX 3aMKHYT1, JOPMYIOTHCS B TPYHTI 1 MOTIM BUXOSTh
Ha moBepxHio. Popma Tin pizHOMaHITHA (puc. 6.). binuit rpud i meyepuid 3BUYaiiHa BiAHOCSTHCS
1o nopsanky ['imeHowminetu. [To3HAOMHUTHCS 3 IIMKJIOM PO3BUTKY MIANKOBHX I'puOiB. Po3risHyTH
TpyOYaCTHH 1 TUTACTUHYACTUN TIMEHO(DOPH.

Puc. 6. I[lpeancraBHMKH racTepoMileTiB: A —jouosuk cipasxniii (Lycoperdon), b — . mmmnysaruif,

B — reactpym, 3emnsna 3ipka (Geastrum) Ta riMmeHoMileTH: I — nixbepesouk, /[ — MyXoMOp 4epBOHHMiA,
E — tpyTOoBUK.

VY nomoBuka rpymosuaHa. HikHs yacTuHa riedu, 3ByKeHa Ha HDXKKY, Oe3rutiiHa. Jlo3pine
IJIOJIOBE TLIO PO3KPHBAETHCS HA BEPXIBIIl YBHTJISAAI MAJICHBKOTO OTBOpA 3 SIKOTO BHCHITAIOTHCS
CIIOpU TMOBITPSIHUMH MOTOKaMH PO3CiBAlOUYMCh. 3a3BUYaAll LIEH piJl MPeICTaBHUKIB 3yCTPIYa€ThCS Ha
nykai Ta macoBumiax. boicra abo mypxaBka Ma€ OKpPYIJIO-SHWIIEBUAHE ILJIOJIOBE TLIO Pi3HOTO
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po3mipy. Y 3ipKkoBHKa NEpuAii Mae aBa IIapH: 30BHIMIHIA NpH J03piBaHHI IUIOAOBOrO Tija
PO3PUBAETHCSA 1 PO3TOPTAETHCS YBUTIISAAL 3ipKu. BiH pearye Ha BOJIOTICTH TOBITPS: B CyXy MOpY
pPO3TOpHYTHH, y BoJory — CKpydeHuil. Cmopu po3CHUMAaOTbCS HA BEPXHBOMY TOHKOMY IIapi
nepuiia. 3yCTpidaeThCsl B CyXHX JIICOBUX aCaPKCHHSIX.

VY mpencraBuuka TpyroBuka cmpaBxuboro (Fomes fomentarius) (puc. 7.) BiamiTUMO
TaKOX HAsBHOCTI TpyOdactoro rimeHodopa. Bin OaraTosiTHIM, mapa3uTHUN TpUO Ha JepeBax sK
IUIOJIOBHX TaK 1 JicoBuX. [L1o10Be TiJI0 Mae BUTIISA KOIMHUTA, SIKE IIIJILHO 3pOCIIOCH 13 JIEPEBHHOIO.
[{opiuHo mIap KOMUTOMOAIOHOrO TijIa HAPOCTAE, 30LIBIIYETHCS B po3iMipl. ToMy MOXKHA BUSHAUUTH
ftoro Bik. Moro mineniii pyiiHye fepeBuny.

Ao

Puc. 7. TpyroBuk cnpas:kHiii (Fomes fomentarius): A — nionose tino, b — nonepeunuii pospis
Tpybuacroro rimeHodopa, B — rimenianbuuii map, 1 — rimenodop, 2 — miekrenxima, 3 — 6asumis, 4 — HucTinA.

Bimmii rpu6 (Boletus edulis) — npencraBuuk ponunu BoJieToBUX 3 100pe pO3BHHEHUM
0araTOKTITUHHUM MILIEJTi€EM 1 MAaCHBHHM IUIOZAOBUM TitoM. ['pub yTBOprO€ MiKOpH3Y 3 PI3HUMH
JepeBHUMH Mopoaamu. Poctre Ha mpotsasi kiibkox ai0. Illanka muionoBoro Tina Mae pi3He
3abapBiieHHs (OKOBTe, Oype, OlTyBare, Maibke YopHE), HikKa OyJI-00BUIHO IMOTOBIIEHA. 3 HUKHBOI
CTOPOHH ILIANKU 3HAXOIUTHCS TPpyOuacTHii riMeHo(op Ta IacTUHYACTOro (pHuc. 8.).

2

2 b e

Puc. 8. 3aranbuuii Burssia Boletus edulis Ta nuka po3BUTKY: A — 6asugiocniopn b — ramoinmi
ripu; B — comaroramis I' — pict nukapioHaux Tid; 1 — xomobasumis; 2 — 6a3uaiocrnopu; 3 — mIoI0BE TiJIO;
4 — tpy6uactuii riveHoop; 5 — mIacTUHYACTHH riMeHodop.

I'imenianeHuMiA map BUCTENsAE€ TPYOOUKH, TaM 1 JO3piBalOTh 0a3uaii 3 6azumiocnopamu. Kpim
I[BOT'O I'PUO PO3ZMHOXKYETHCS BETETATUBHO — YaCTUHAMH IPUOHMIIL.

ukn po3BuTKy Oinoro rpuba: 3 ramioigfHuX reTepoTamiyaux (+ 1 —) Gasumiocmop, sKi
YTBOpHMJIMCS Ha Oa3uiisix TpyOdacTtoro riMeHodopa MI0JOBOro Tifa IIANKW rpuba, HA 3emili
PO3BHUBAETHCS TETEPOTATIYHUN MIEPBUHHUHN TaIUTOTTHUN MITIETii.

Kinmi ridiB rux minemniiB 30aMKar0ThCsl, MPOTOIUIACTH 1X 3ITMBAIOTHCS, a SIpa 3ATHIIAIOTHCS
CaMOCTIMHUMU. Y TBOPIOETHCS BTOPUHHUM JUKAPIOHHUHN MIIeNii. 3a CIPUATINBUX YMOB Ha IIbOMY
Minenii (POpMyIOTHCS IJIO0BI TiNIa, SIKI BUXOASTH Ha MMOBEPXHIO IPYHTY (TPETUHHHMA MILIeNii).
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Ha kinnsax nmeskux rigis, M0 BUXOASTH 3-TiJ IIANKHA IUIOJOBOTO TiJIa, YTBOPIOIOTHCS 0a3u
nii. HemmomonocHi ridu, ski po3mimieHi MK Oa3umisiMu, Ha3WBaloThbcs mnapadizamu. Bonu
BUKOHYIOTh OydepHy ¢yHkuito. bimpmmi Big mapadi3 4WIEHMKH HA3WBAIOTHCS IMCTUAAMHU 1
3aXUIIAI0Th 0a3uail BiJ] THCKY 3TOpH.

IMeyepnus 3BUYaiiHa (Agaricus campestriS) — mnpeACTaBHUK pPOAWHH ATapHKOBi 3
0araToKJIITUHHUM J00pe pO3BHHEHUM MIIEIIEM 1 JOCHTh BEJIUKUM IUIOJAOBHM  TIJIOM.
[Tanka Mao0BOTO Tijla TOBCTA, MACHUBHA, OIJI0T0 KOJIBOPY, 3 IUIACTHHYACTHM TiMEHOPOpOM 3
HIWKHBOI cTOpoHHM. [TnacTuHKM riMeHOodopa BUCTENCH] TIMEHIAIbBHUM IIapOM, B SIKOMY J03PiBalOTh
6azuiocriopu. Y MOJI0J0MY Billi F'IMEHO(POP MPUKPUTHI TOKPUBAIIBIIEM O1IOTO KOJIBOPY, SAKE MiCHIs
J03piBaHHS 0a3UII0CTIOP PO3PHUBAETHCS 1 3TUINKH HOTO MOYKHA MMOOAYUTH Y BUTJISI O1710T0 KUTBIIS
Ha HiKII. [leyepuis 3Buyaitna — canpodir, JIErK0 PO3MHOKY€ETHCS Y TeTUTHLISX.

Y mnpeacraBauka Myxomopa 4epsBoro (Amanita muscaria) 3 pomuHH MyXOMOPOBI,
OTpiHOTO Tpuba, BIIMITUMO HAsBHICTh IUIACTHHYACTOTO TiMEHO(OpPY, 1 HOro LHUKI PO3BHUTKY
MpeJCTaBIeHO Ha puc. 9.
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V ) o
/ MICELIO MONOCARIOTICO /3] O% MICELIO MONOCARIOTICO
(Uninucieads) 8 (&) (&7 K B Unimceair () ®) &
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Y  060000e=® OQ g‘ ® T eaee 090 @ O’%
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Puc. 9. 3aranbuuii BUrisia, 0y10oBa Ta po3MHOKEHHS MyXOMOPAa 4YepBOHOI0
(Amanita muscaria).
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VY Oasumisix sapa OUKapioHYy 3JIMBAIOTHCA 3 YTBOPEHHAM 3UTOTH. BoHa penykuiiHO
JUTUTHCS, YTBOPIOIOYM YOTHUPH TAIUIOIAHUX TETEPOTANIYHHX sApa. Sapa Kpi3b KaHAIbII CTEPUTM
MEePEeCyBAIOTHECA Yy BHUPOCTH Oaszufii 1 TaMm 13 HHUX YTBOPIOIOTHCS Oasmmiocriopu. BoHu Jerko
B1JIOKPEMJTIOFOTHCS BiJI CTEPUTM, MaJIal0Th HA CYOCTPAT 1 YTBOPIOIOTh HOBUM TaIlIOl THHHN MIIIEITii.

Omke, y IWMKIl pO3BUTKY OasumianpHUX TpuOIB MepeBakae aukapioHHa (dasa.
laruoinna a3a kopoTka — 1e Oasumiocnopu 1 Miremi, mo Bupic i3 HuX. [Qumioinna ¢asa
MIPEJCTABIICHA, JIUIIE 3UTOTOI0, SIKa YTBOPUIIACS TIPH 3JIUTTI sIEp JUKApiOHY B Oa3umii.

[MpencraBuuku Kiacy aeitepominetiB (puc. 10.), abo He3aBepimeHi rpuOH IMEPEBaXKHO
napasuTH Ta carnpoditu. 3aragpHa KiabKicTh BuIiB 0Om3bko 30000. bararo nux rpuliB mommupeHi B
MPUPOJII, HEPIAKO CIPUYMHSIOTH 3aXBOPIOBAHHSA 1 3aru0enb CiIbChKOTOCIJIAPCHKUX POCIHH.
BinbimicTh pO3MHOXKYIOTHCSI KOHIZISIMH Ta POPMYIOTH IJIOZ0BE TiJIO — CKIICPOILIii.

Bkimrouae kmac mopsaku: ripominern (Hyphomycetales), mo Bxmrouae rpubu, sKi
YTBOPIOIOTh TOOAMHOKI KOHifi€eHOCHi, a00 KOHiJi€HOCII 00€qHaHI B KOpeMii 1 CIOpomoXii;
menankonieBi (Melanconiales), mo dopmyrore n0xa; 1 cheponcimui (Sphaeropsidales), mro
(bopMYIOTh MIKHIIH.

[IpencraBHUKKM TIMEHOMILIETIB BiflOMI, SIK YMCIEHHI Mapa3uTH POCIUH BUKIMKAIOYU THHJI
(cipa THWIb, KOpPEHEBAa THWJb, IULIMHCTOCTI, B’SHEHHS) y OBOYEBHUX, JCKOPATUHUX POCIIHH.
[IpencraBHUKKM MEJIaHKOHIEBUX BHMKJIMKAIOTh AHTPAKHO3 — IUIAMHUCTICTh 3 PO3’iJaHHAM TKaHHH
(BUHOTpAJ, CMOpPOJHMHA, KBAcOJIsA, JIMMOH). lIpencTaBHUKM CQEPONCHUIHUX Y BHIIUX POCIUH
CIIPUYUHAIOTH IJISIMUCTOCTI, HEKPO3H (CENTOPIs 311aK0Ba, aCKOXiTa TOPOXY, OripKa).

II
Puc. 10. deiitepomineru: L. a—pin Botrytis, 6 — Colletotrichum, s — Dipiodina, 1 — yuikompkenuii i ropoxy,
2 — YIIKOKSHHH JINCTOK CMOPOJIMHH, 3 — YITKOJKSHUH LTI TOMATy, 4 — Milelii, 5 — KoHigi€eHOCeIb, 6 — KOHIII,
7 — noxe, 8 — mikHizga. I1. ®omo3 Ha miomax oripka nociroro (Cucumis sativus L.), misMHCTICTh Ha TUCTKY YepeLHi
(Cerassus avium), homo3 Ha nexui 6ynpbouOyniau raagionyca (Gladiolus).
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TEMA 5. BIILJ JIIXEHI30BAHI TPUBH ABO JIIANHUKHA (LICHENES).

IMinnapcrBo: Tanoditu simepni (Thallobionta plastidae)
Binia: Jlixene3oBaHi rpu6u a6o aumaiinuku (Lichenes)
Kaac: Cymuacti Jumaiinuku (Ascolichenes)

Iopsok: Kpyraomwnoani (Cyclocarpales)

00'exTH: Kaanonis onensiua (Cladonia rangiferina)

Ierpapis icianacebka (Cetraria islandica)
Kcanropis crinna (Xanthoria parietina)

3ABJIAHHA:
1. BUBUMTH TUIIAHHUKH PI3HUX MOPQOJIOTIUHUX TPYIT: HAKUITHUX, JTUCTYBATHUX, KYIIOBHX.
2. Po3risiHyTH Ha TOTOBHX IpenapaTax aHaTOMIYHy Oy/0BY TOMEOMEPHOI Ta reTepOMEpHOT
CJIaHi.
3. BuBunTi 0cOOIMBOCTI pO3MHOKEHHS JIMIIIANHKKIB: ) PO3TVISHYTH YTBOPEHHS 1 OY/I0BY
copeniii Ta 13uii; 6) po3rasHYTH OYAOBY amoTelis Ta NIMEHIaIbHOIO Iapy.
4. Po3rnsiHyTH repOapHi 3pa3Ku, IPUPOJHHUNA MaTepiall pi3sHUX MPEICTABHUKIB.

OCHOBHMI 3MICT

JInmaiHuky — 1e cuMOIOTHYHI OpPraHi3MM, 0 CKJIaay SIKHX BXOZATH JIBa KOMIIOHEHTH:
BojIopicTh (aBTOTpOo(pHHUI (ikoOioHT) 1 Tpub (rereporpoduuit Miko6ioHT). HeoOoB'ss3K0BUM
KOMITOHEHTOM JIMIIAHKUKIB BBaXKalOTh a30T(IKCYI0Ul OaKTepii, SKi 3yCTpI4arOThCS y CKIIAl JIUIIE
YACTUHU JIMIIAHHUKIB.

Jo cknany numaiHUKIB BXOIATH IiaHOOaKTepii (HOCTOK, XPOOKOK, IJIEOKarica), 3eleHi
(XJIOPOKOK, XJIOpena) Ta OBTO-3€JIeHI BOJOPOCTi (reTepokokyc). BomopicTe cuHTe3ye opraHiuHi
PEUYOBUHU B pe3yNbTaTi Mpoliecy POTOCHUHTE3Y, sIKI BUKOPUCTOBYE Tpubd. I'pud 3axuinae BogopicTh
BIJl IEPECUXaHHS, a TAKOXK 3a0e3Iedye BOJOIO 1 MIHEpAIbHUMU PEYOBHHAMHU, SIKI Oepe 3 MOBITpS.
Jlo ckiany JUIIARHUKIB BXOJATh TpUOM TMEpeBaKHO 3 Kiacy ACKOMILETH 1 3HA4HO pijie
basumiomineTu.

JlnmaiiHuk sBJsi€ COOOI0 HE JUIIE KOPUCHUN CUMOIOHT, ajie 1 CKiIaaHy GopMy mapa3uTusMy.
VY nMmaiHHUKIB CHOCTEpIraeThCsl TOJEPAHTHUI (TepnUMMI) Mapa3suTH3M TIpuda Ha BOJOPOCTI.
Tak, micng mMTy4HOro PO3JAiJIeHHS KOMIIOHEHTIB JHUIIANHMKIB BOJOPICTh MPOJOBXKYE ICHYBaTH, a
rpub rune.

PoctyTh numaifHUKM Ha pi3HUX cyOcTparaX (KaMmiHb, TPYHT, Kopa JEpeB, CKJIO TOILO).
Bonu MoxyTh BpocTaTu B CyOCTpaT ab0 MPUKPIMIIOBATUCS 10 HHOTO 32 JIOIIOMOT'OI0 P1A3HH.

JIMmaifHUKM 3yCTpidaloThCs B PI3HUX KIIMAaTHYHUX 30HAaX. BOHUM nyke 4YyTiaMBI 10 YHCTO
MOBITPSI, HE IEPEHOCSTh CIPUUCTUX Ta3iB.

3a ¢opMOIO TiJ1a BUAUIAIOTE TP TPYNHU JUIIANHUKIB (pHc.1):

a) Hakunni (KOPKOBI1), sIKI MalOTh BUIVIAJ HaJbOTIB ab0 KIPOYOK, BPOCTAIOTh y CyOCTpar
MPAKTUYHO Bijl HHOTO HE BiIOKPEMITIOIOTHCS;

0) aucmyeami — TaIOM SKUX MAa€ BUTIISI PO3WICHOBAHUX IUIACTUHOK, 11O TPUKPITUTIOIOTHCS,
cyOcTpary pia3uHaMu;

B) Kyu408i — TAJIOM SIKMX MAa€ BUIJISLA AUXOTOMIYHO PO3Taly’>KEHOTO KYIIHMKa BUCOTOIO 15 cMm,
110 MTPUKPITUTIOETHCS 10 cyOcTpary pimsunamu (puc. 1.).

3a aHaTOMIYHOIO OYyJOBOIO ClaHI JMIIAHHUKKA OyBalOTh TOMEOMEPHI Ta TeTepOMEpHI.
rOMEOMEPHUX JHMIIANHUKIB Tiy rpuda i KIITUHU BOJOPOCTI pO3MillleHi piIBHOMIPHO MO BCi TOBIII
cllaHi. Y reTepoMEepHUX — KIITHHHU BOJIOPOCTI PO3MIIIEHI B CIELiadbHOMY IIapi, 110, HA3UBAETHCS
TOHITiaTbHUM. TakuM YHMHOM, Y TE€TEPOMEPHOI ClIaHi PO3PI3HSIIOTh 308HIWHI KOPKOSUU wap 13
IIUTPHO TIEPETUIeTeHUX Tid) Milenito rpuda; coxidianvHutl ap 3 BOJOPOCTEH, M0 SKHUX MIAXOASATH
rayctopii rpuda; ceplueBHHY 3 HEUIUTLHO MEPEIUIeTeHNX Tid Milemnito rpuda (Ta HusxicHitl KopKosuil
wiap 3 MUIBHO TepervieTeHuX Tid Mimeniro rpuda. Yepe3 HWKHIA KOPKOBHH IIap MPOXOMSThH
pimzunm (puc. 2.).
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Puc. 1. Mopdouoriuni popmu cinanel JTHIIANHUKA: (31BiBa-HAIPABO) JIMCTYBATHIi HA KOPi J€peBa —
napmenist HactinHa (Parmelia parietina), Heppoma (Nephroma); HakMIHUMI Ha KaMeHi; KyLIMTCTHH — LeTpapis
icmanzceka (Cetraria islandica).
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Puc. 2. Tunu anaToMiuHOi Oy10BH CJIaHi JHIIAWHUKA A — roMeoMepHuUii TaloM;
b — rerepomepHuii Tasiom; 1 — BepXHili KOPKOBHIA I1ap; 2 — HIKHIM KOPKOBHU miap; 3 — cepueBuHa; 4 — ridu rpuba;
5 — BomopocTi; 6 — rouixiadpHMA map; 7 — rigu rpuda; 8 — pusHHM.

3abapBieHHs JMIIAHHUKIB PpI3HOMAaHITHE: CipyBaTe, CipyBaToO-3€JeHyBaTe, KOPHUYHIOBATE
YKOBTE, OpaHKeBe 1 Maike YopHe. BOHO 3yMOBJICHE HASIBHICTIO JIMIMAWHUKOBUX KUCJIOT.

PoctyTh nuiaifHUKM ayke MOBUIBHO: MPUPICT KOPKOBUX cKiagae 1-8 mm, a KymoBux — 1-
3 cM 3a pik. PO3pi3HAIOTH I’SITh €KOJIOTIYHHUX TPYIl JUIIAWHUKIB. Enighimui — 1ie MMIIaiHUKA 110
pOCTYyTh Ha cTOBOYypax AepeB i KyIliB, 0yBatoTh 3a (POPMOIO CIaHi — HAKUITHI, IUCTYBATI Ta KYIUCTI
(puc. b.1., nonatox b). Enighineni — nuiiaiiHUKy, 10 POCTYTh Ha MOBEPXHI JIMCTKIB BIYHO3EICHUX
pOCTUH, HAKUMHI 1 JucTyBari 3a ¢GopMoro ciaHi. Enikcunbni — TUIIAHHUKHA, IO POCTYTh HA
00poOeHiit abo THUIOYIHN JepeBHH], 32 (POPMOIO CllaHi HAKUIHI, JUCTYBATI 1 KymucTi. Eninimnui —
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JUIIAHHUKH, [0 POCTYTh Ha KaM STHUCTOMY cyOcTpaTi, 32 (pOpMOIO CllaHi — HAKUIIHI, JIUCTYBATi Ta
kyuucti (puc. b.2., nonarok b). Amghioiuni — mumaiHuKy, 110 POCTYTh 3 30HAX MPUJIMBIB 1 MICIIb,
110 TIOJIOBTY 3aJIMTi BOJIOK0, 32 (POPMOIO CllaH1 — HAKHUITHI, JINCTYBATi W KYIIHUCTI.

JlumaifHuKH, SK LITICHAH OpraHi3aM pPO3MHOXYIOTHCS JIMINE BEreTaTWBHO. BereraTtuBHE
PO3MHOXXEHHSI 3IHCHIOETBCS YaCTUHAMM CJIaHi, OpYHBKYBaHHSAM, COpPEAisIMH Ta 13UIISMHU.
Copenii SBISAIOTH COOOI0 KIJTbKAa KIITHH BOAOPOCTEH, oOmIereHux ridamu Minemio rpuda.
Y TBOPIOIOTECSI COpEii B TOHIIATBHOMY IIapi, PO3PUXIIOIOTHCS, PO3PUBAIOYM BEPXHIA KOPKOBHUH
map. Ha micii po3puBy yTBOproeThes copasib. Copenii BUIYBarOThCS BITPOM ab0 BHMHBAIOTHCS
BOJIOIO. 131l ABISIOTH COOOIO KiJIbKA KJIITHH BOJOPOCTEH, 00maeTeHux riamMu Mmimenito rpuda, i
30BHI TIOKPHUTiI KOPKOBUM IIapoM. BOHU YTBOPIOIOTECS SIK BUPOCTH HA BEPXHHOMY KOPKOBOMY Iapi

Puc. 3. Copenii Ta i3uaii JumaiHuKa: 1 — tanom 3 copemismMu; 2 — copesii; 3 — TanoM 3 isumismu; 4 — i3uii.

Kpim TOro, oOuaBa KOMIIOHEHTH JMIIaHUMKAa 30€peryiiv 34aTHICTb PO3MHOXKYBATHCA
caMoCTiiiHO. BoopocTi pO3MHOXKYIOTBCS BEreTaTHBHO (ITOAUIOM KJIITHH) a00 HECTaTeBO
(aBTOCmOpamu). 3AaTHICTh YTBOPIOBATHM 300CHOPH 1 CTAaTeBE PO3MHOXKEHHS pEAyKOBaHI.
['pnbu MuIaiiHUKIB PO3MHOXKYIOTBCSI CTaTeBO. B  acKOMIIEeTiB yTBOPIOIOTHCSA IUIOJOBI Tina:
anorenii abo wuepurenii. [lepuTenii 3aHypeHi B TaJoM 1 MalOTh BUIJISII TEMHUX Kparoyok, a
amoTerii  po3MilieHl 30BHI 1 MawTh BUIVISA  TOMYIIEUOK, Omojmens abo  JAHUCKIB.
CraTeBe pO3MHOKEHHsI 3[ICHIOETBCS 3 YTBOPEHHSM CTaTeBHX OpraHiB. ACKOT'OH 3arlliHIOETHCS
cepMalisMy (MIKHOCIIOpaMH), IO PO3BUBAIOTHCS B crepMmaroHisx (mikHigax). Coepmarii —
OJTHOKJIITHHHI rarioinHi yrBopeHHs. CroyaTKy BUHUKAIOTh JUKApiOHHU, SApa SKUX 3JIMBAIOTHCA 3
YTBOPEHHSIM 3UT'OTH, 3 SKOI PO3BUBAETHCA acka 3 8 akocrmopamu. Y 0ararbox TpuOiB JTUIIANHUKIB
CTaTeBe PO3MHOXKEHHS PeAyKOBaHE.

HoBuii numailHUK YTBOpIOETbCA JMIIE Y TOMY BHMAJKy, KOJW CHOpH rpuba 1 KOHIAIl
BOJIOPOCTI OMAAYTh Ha CyOCTpaT Nopyd 1 OyAYyTh TAKMMH, 1110 BXKE KM y CKJIa/ll JIMIIaHUKA.

PosrnsiHytn Ha rTepOapHuX 3pa3kax THUNM JIMIIAHHUKIB 3a (OPMOIO Tila: KOPKOBI
(pu3okaproH reorpadiyHuii); TUCTyBaTi (KCAHTOpis CTIHHA); KYLIOBI (KJIQJOHIs OJeHsYa, LeTpapis
icnanaceka). Ha roroBux npenapartax po3risiHyTH CJIaHb Ta arnoTeliil KCaHTOp1i CTIHHO.

Kcanropisn crinna (Xanthoria parietina) — nucTyBatuii JHIIAHUK 3 TETEPOMEPHUM
tasioMoM (puc. 4.).

i
Q"

= \ =
Puc. 4. Anaromiuna O6yaoBa anorenisi kcaHTopii crinnoi (Xantoria parientina):
A — cnanp numiaiiauka; b — amoreniii; 1 — acka 3 ackocropamu; 2 — TriMeHIaIbHUH 1ap;
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3 — roHigiaabHMIA IIap.

Bin mae jxoBTe abo >xoBTOrapsiue 3abapBieHHsA. Pocre KcaHTOpiss Ha KOpi JaepeB, Ha
00poOsieHil nepeBUHI B J0OpE OCBITIICHMX Ta OaraTWx Ha a30T MICIX. 3BepXy W 3HHM3Y CIlIaHb
MOKpUTa KOPKOBHM IIApOM, SIKIi HE BIJPI3HAIOTHCA 3a OynoBOIO. BepxHiii KOpkoBuiA 1mIap
3a0apBiIeHUN JUIIAHHUKOBUMHU KHcioTaMu. [1i HUM 3HaXOOUTHCS TOHIAIANBHUN HIap, B SIKOMY
MICTSATBCSL 3€JI€HI KYJSICTI OAHOKIITHHHI BOJgopocTi. Jlo HUX MiAXonsaTh Tipu mimemnito rpuda. 3a
TOHITIAJIBHAM PO3MIIICHUH CEPLIEBUHHUHN Iap, SKUH CKIAA€ThCA 3 PHUXJIO TEperieTeHuX Tid
rpuba.

JInmaliHUK PO3MHOXYETHCS BETreTaTUBHO COPEIISIMU Ta 4YacTHUHaAMU TajloMmy. BomgopocThb
PO3MHOKYETHCS OKPEMO (aBTOCTIOpamMH), a rpub 3 Kiacy ACKOMIIIETH KOHIJII€CIIOpaMHU i CTaTeBo.
[Ipu cTaTeBOMYy pO3MHOXKEHH]1 YTBOPIOETHCS amnoTeii oo aenoaionoi popmu.

3BepXy B amoTelii 3HAaXOAWThCSA emiTenid 3 mnadizamu, SKH TMOKpHUBAE amoTeuid adbo
riMEHIaJIbHUN 1I1ap, 10 CKIAAA€ThCs 13 cyMoK 1 mapadiz. CyMKH 3HaXOAAThCS HA PI3HUX CTAIIsAX
po3Butky. Ilig amoremieM po3MIlIEHHI TiMOTemiii ab0 cyOriMeHIaNbHWHA IIap, KIITUHH SKOTO
IPOAYKYIOTh CYMKH. 3 OOKIB anoTewiii 00Mex0BaHUI KOPKOBUM IIapOM.

TEMA 6. BUIII CIIOPOBI POCJIMHMU. BIAIJI MOXONMOAIBHI (BRIOPHYTA).

HMMiguapcreo: lonaronosi apxeronaibhi (Procormobionta archegoniatae).

Bigain: Moxomnonioni (Bryophyta).
Kaac: Meuinounuxu (Marchantiopsida).
Iopsok: Mapmanuiesi (Marchantiales).
00’exrT: Mapmanuis minausa (Maarchantia polymorpha).
Kaac: Jlucrsini a6o cnpas:xui moxu (Bryopsida).
Minkaac: 3eneni moxu (Bryales)
006’ekT: Pynsinka 3Bu4aiiHa a60 303y IMHJILOH 3BHYaliHuii (Polytrichum commune).
Migkaac: Cdarnoi moxu (Sphagnales)
00’exrT: Cdarnym rocrposucruii (Sphagnum acutifolium)
3ABJAHHS:

1. BuBuMTH UMK pO3BUTKY MapIIaHLii MIHJIMBOi, 303yJUHOTO JIBOHY Ta CQarHymy

TOCTPOJIUCTOr0, PO3IIISIHYTH T'epOapHi 3pa3ku POCIIUH.

2.Ha 3ajdikcoBaHmMxX pociMHaxX pO3TJSIHYTH 4YOJOBIYYy Ta JKIHOYY ClIaHI MapliaHmii 3
BHUBOJIKOBUMU OpYHbKaMH, TiHEEIISIMU Ta aHAPOCIIiSIMH.

3. Ha roToBOoMy nipenapaTi BUBUUTH aHATOMIYHY OyIOBY ClIaHi MapIIaHIlii MiHJIHUBOI.

4. Ha roToBoMy npenapaTi po3IJsiHyTH CIIOPOTOH PYHSIHKH 3BHUYaiHOI.

5.Ha TumuacoBomy mpenapaTi pO3IJSHYTH aHAaTOMIYHy OyAOBY JMCTKa charHymy
TOCTPOJIHUCTOTO.

6. PosrisiHyTH TepOapHi 3pa3ku pi3HHUX MPEICTABHUKIB.

OCHOBHMI 3MICT

Binain Moxomnoaioni (Bryophyta) naitnpocrimn cepen Bummx pociuH. [IpeacrasieHi jauiie
TpaB’SIHUCTUMHM POCIMHAMM HEBEIUKHUX PpO3MIpiB. Y OUIbII NPUMITUBHUX MOXOMOAIOHUX
(MEeYiHOYHMKM Ta AHTOLIEPOTOBI) TUIO — TaJOM, a CHpPaBXHI MOXM MAlOTh CTEOJO 1 JHMCTKH.
Bci MoxononiOHI He MaroTh KOPEHEBOi CHUCTeMH. 11 (yHKIIi BUKOHYIOTH PHU30iAH, sIKI OyBaroTh
OJTHOKJIITHHHI 1 OarartoxiiTuHHI. B KkiiTMHaX MicTsaTbes XpoMaTodopu (SK 1 y BOIOpPOCTEii), a B
OUTbLI Opra”i3oBaHMX — XJoporjacTh. Bci Moxomoni6Hi ¢otorpodui. JKuByTe B ymoBax
M1ABHUILEHOI BOJIOTOCTI.

MoxomoaiOH1 CKIaJar0Th CIIMY TIIKY €BOJIONIl, TOMY IO B LMKl PO3BUTKY IEpPEBaXKa€e
rameTo(iT — rarioigHe crareBe MokomiHHA. Ha rameroditi popMyroThcst 0araToOKIITUHHI CTaTeBl
OpraHu: XIHOYMA — apXEroHi, 4oJIOBIUMWA — aHTepuaid. ['ameroditm OyBaroTh IBOCTaTEBI 1

45



pO3IUIbHOCTATEBl. ApXeroHiii Mae kosnbomnonioHy (opmy. 3By)KeHa HOTro 4yacTWHA HA3MBAETHCS
IUHKOI0, a PO3IIMPEHA — YEPEBIIEM. Y UYepeBIli J03piBa€ OHA AULECKITITHHA, SKY 3aXUIIAI0Th OJHA
YepeBHAa 1 YOTHPU IIMHKOBUX KJIiTHHU. Konm sduexmiTHHA H03pi€, KIITHHU OCIH3HIOIOTHCS,
BIIKPMBAIOYM JIOCTYIl CIEPMATO30i1aM A0 SHIEKIITUHH apXeroHid MOKPUTHH 0araTOKJIITHHHOIO
OJTHOIIAPOBOIO TKAHUHOIO, SIKA YTBOPIOE CTIHKY.

AHTepunid okpyrioi (GopMu, TMOKpUTHH OaraTOKIITHHHOK OJHOIIAPOBOI CTIHKOIO,
BCEpPEMHI 3aI0BHEHUH CIIEPMAreHHOIO TKAaHUHOIO, 3 IKOi PO3BUBAIOTHCS CIIEPMATO30i 1.

Jlns 3armiqHeHHs HeoOXi1Ha Bojia. Y pe3yJIbTaTi KOMyJIAIii CriepMaTo30iaa 3 SHIeKIiTHHOO
YTBOPIOETHCSL 3UroTa. [3 Hel pO3BHBAEThCA HECTAaTeBE MAMIUIOIAHE pPEAYKOBaHE IOKOJIHHSI —
criopodit. Y MOX0mnoIi0HUX HOTro Ha3MBaKOTh CLIOPOTOHOM. CIIOPOTOH CKIAAAETHCS 3 KOPOOOUKH, B
AKiil ¢GopMyroThCS cropu, HiDKkH 1 raycropii. KopoOGouka Moke OyTH TOJIOI0 1 TMOKPUTOIO
MMOKPUBAJIBIIEM, IO YTBOPIOETHCSA 13 CTIHKK apxeronis. [lpm momomosi raycTopii croporoH
napaszutye Ha rameroditi. Criopu GopMyroThCs i3 CIIOPOTeHHOI TKAHWHU IUISIXOM PEAYKLIHHOTO
MOALTY, TOMY BOHU TarlIOiIHI Ta T€TEPOTATIYHI.

Cropa mipopocTae, yTBOPIOIOYH IMPOTOHEMY, SIKa CBOIM BHIJISIIOM Haraaye BOJOPICTb.
Ha npotonemi Bupoctae HOBUM ramMeTodiT.

Moxormnoni0Hi, SK HARIPOCTIMIi cepell BUIIKUX POCIUH, 30€periiu psi 03HAK HWKYUX POCIHH,
ajie MalTh YITKO c(hOpMOBaHMN IUKI PO3BUTKY 3 YepryBaHHsSM cropodirta i ramero ¢ira Ta
0araTOKIITHHHI CTaTeBl OpraHy.

PosrisiHyTH mpencTaBHUKIB MOXOMOMAIOHMX: MapIIaHII0 MIHJIMBY, PYHSHKY 3BUYaiiHY,
carayM roCTpOIUCTUN Ta TO3HAWOMHTHUCS 3 OCOOIMBOCTAMH iX ITUKITY PO3BUTKY.

Mapmanuis minjauBa (Marchantia polymorpha). Tino pociuHH — TaJoOM JHCTOMOAIOHOT
dopmu nosxkuHOO 10-12 cM, AUXOTOMIYHO po3ramyxkeHuid (puc. 1.). Big HWKHBOTO emigepmicy
BIIXOJATh 0e30apBHI OJHOKIITUHHI BHUPOCTH — PHU30idu, IO BUKOHYIOTh (DYHKIIIFO KOPEHEBOi
CHCTEMH, a TaKOK 0araTOKIITHHHI YepBOHYBaTi abo 3eleHyBaTi Jycouku amdiractpii abo ¢inoian
(penykoBaHi nucTkH). Ha BepXxHbOMY emifiepMici po3MillleHi BUBOJKOBI KOIIMKH 3 BHUBOJKOBUMU
OpyHbkamu. BuBoakoBi OpyHbKM — [IBOJIONATEBl 3€JIEHI IUJIACTMHKH, IO CIyXaTb JJId
BEreTaTHBHOK PO3MHOXKEHHS (puc. 1.).

Maprmaniiiss — po3AUIBHOCTATEeBa JIBOJOMHA pocinHa. Ha XKiHOYMX pociuHax 3 BEpPXHBOI
CTOPOHM BHUPOCTalOTh TiHeelii (KIHOYI MIJCTaBKH), M0 CKJIAJAlOThCS 3 HDKKH Ta
JIeB’ ITUIIPOMEHEBOI 31pOoUkH Ha i1 BepxiBui. Ha 4onoBiuux — anjpoenii, (40J0BI14l MiJCTaBKH), 110
CKJIaJal0ThCcs 3 HIKKM Ta BOCBMH JIONAaTeBOro aucka. Ha rineenii 3 HM)KHBOI CTOPOHU KOKHOTO
MIPOMEHS 31POYKH PO3MIIIIEHI apXeroHii, a Ha aHAPOEIlii 3 BEpXHbOI CTOPOHH JUCKA B CIEIIaTbHUX
3arnuOeHHsIX po3MileHi anTepuaii. CriepMaTo30iay, 10 103piBalOTh B aHTEPUIISAX, BUXOAATH HA
MMOBEPXHIO 3JIeTKa OJIF0/IEnoa10HOT0 AUCKA, a 3BIATH PO30PU3KYIOTHCS KparuisiIMU POCH a0o0 JOIIy.
Pocnuna, Ha sKili (OPMYIOTBCSI OPraHH CTATE€BOTO PO3MHOMKEHHS 1 J03piBalOTh I'aMETH, B LMK
PO3BUTKY — FaMeTOIT.

[Tpu HassBHOCTI BOJM 3IINCHIOETHCS 3aIUTiIHEHHS. BHacnmimok komymsiii cmepMaro3oina i
SULIEKJIITUHN YTBOPIOETHCS 3UTOoTa. [3 3Urotm Ha >KiHOYIM miAcTaBli ¢GopMyeTbes cropodit
(mumutoinHa ¢asa B i po3BUTKY) (puc. 1, a.).
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Puc. 1. 3arajgbHuii BUIJISIA TAJOMY MAPIIAHIII TA BUBIIKOBI OPYHBKH.

46



GAMETOFITO MASCULINO (N) GAMETOFITO FEMENINO (N)
ANTERIDIOFORO Disco con 7 a 10 I6bulos

PROTONEMA P Esy 6n de la espora PROTONEMA

Puc. 1,a. Huxa po3surky Mmapmanuii minjausoi (Marchantia polimorpha): A — cniopooir;
b — rameTodir; a — mpopOCTaHHSs CIIOPH 1 yTBOPEHHSI IPOTOHEMH; O — PI3HOCTATEBI TAJIOMH; B — YTBOPEHHS CIIOPOTOHY;
1 — BHBOZIKOBHI1 KOIIKK; 2 — Mi/ICTaBKa YOJOBiva; 3 — aHTEpHIii; 4 — ciepMaTo30iau; 5 — miIcTaBKa KiHOYa;
6 — apxerowiii; 7 — stiiexitiTiHa; 8§ — coporo; 9 — cropa; 10 — HoBHi raMeTodiT.
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Cropodit (cmoporon) — KopoOOYKa Ha HDKLI, IO 3aKIHYYETbCA TayCTOPIEIO.
Kopobouka Mae 6araTokIiTHHHY OIHOIIAPOBY CTIHKY. BcepenmHi BoHa 3amoBHEHA CTIIOPOTEHHOIO
TKaHrHOI0. CrIoporoH 0e3 KoBmayka. [3 cnoporeHHoi TKaHWHHY, B Pe3YJIbTaTi PEAYKIIHHOTO MOILTY,
YTBOPIOIOTHCS TAIUIOiHI, T€TePOTANiyHl CIIOpU, a TaKOX (QuaTepu, Kl PO3PUXIIOIOTH CIOPH 1
PO3KPUBAIOTH KOPOOOUKY. 31 CIIOPH BHPOCTAE MPOTOHEMA Y BHUIJISIII PO3TATYKCHOI HUTKH, HA SKIH
dhopmyeTbcst HOBHI raMeTo(iT.

Knac nucrocre6iioBi, abo cpasxui Moxu (Bryophytes) — BucokoopranizoBaHi MOX0mHoi0H1
3 PO3WICHYBAHHSM TiJla HA BEreTaTUBHI OopraHu (cTedsio 1 IucTkH). Jlo TUCTOCTe0I0BUX HAISKATh
cdarnosi (Sphagnales), annpiesi (Andreaeales) Ta 3eneni moxu (Bryales).

Cdarnosi moxu (61111, ado Topdosi) BriarodaroTh 350 BuniB. Crebno nocsrae sucotu 15-20
CM, pPO3TaJIy’K€HE, 30BHI MOKpUTE 0araTolmapoBHM €IliZIepMiCOM, CIipalibHI KIITHHU SKOTO MalOTh
MMOTOBIICHHS 1 MOpH, MO HUX MPOBOAMTHCSA Boaa. [nmOiie 3amararoTh MPO3EHXIMHI KIITHHU 3
MOTOBIIEHUMH OOOJIOHKaMH, SKi HaJalTh cTeOny MinHocTi. K meHTpi po3mimieHa cepieBHHA 3
BEIUKOKIITHHHOI mapenxiMu. Jluctkm (Ppinoinu) omHomapoBi 0e3 JKMIOK 1 CKJIQJAalOThCA 3
riajliHoBHUX (BOJOHOCHHX) Ta aCUMUIIOIOUMX KITHH. ACHMUTIOIOYI KIIITHHU BUOBXEHI 3 BEIHKOIO
KUIBKICTh XJIOPOIUIACTIB 1 CKIAJar0Th 5 BiJ 3araibHOi KiIbKOCTi. [iaigiHOBI KIITHHH 3
MOTOBIIEHUMH CTIHKaMH, 0€3 XJIOPOIUIACTIB, 3 OOJIMOBAaHHUMH 200 MPOCTHUMH MTOPAMHU, CKJIAJIAl0Th
% Bl 3arajbHOl KUIBKOCTI 1 3amacaroTh BOJY, KUIbKIiCTh sikoi B 40-50 pa3iB mepeBulye Macy
pocnuHU. JIMCTOPO3MINIEHHS KUTBIEBE.

VY nopocnux pociMH pU30igu BiACYTHI. BOHM € nuine Ha IulacTMHYACTid MPOTOHEMI, 110
BupocTae i3 cnopu. Ctebi0 BUpocTae 3 OPyHHOK Ha MPOTOHEMi i BECh Yac poCTe BEPXiBKOIO, a
HIUKHBOIO YACTHHOIO BigMupae. Bimmepni pemTku He NeperHUBarOTh, 3aBASKW MiABUIICHIN
KHCJIOTHOCTI CEepelIOBHINA, a OCITaroTh 1 yTBOPIOIOTH Topd. Bumm cdarnymiB € omHOAOMHI i
nBoAOMHI. Ha onHOZOMHUX (ABOCTAaTeBUX) pOCIMHAX AaHTEPHUAIl 1 apXeroHii MICTAThCS Ha
KOPOTEHBKHX OIYHHMX TiJIOYKaX, ajie He Mopyd, a y ABOJOMHHUX (PO3IUIBHOCTATEBHX) HA Pi3HUX
pocinuHax. AHTepuaii KyJuscToi (opMu, CUIATh O OJHOMY Ha JOBIMX HDKKAax B Ma3yXax JIMCTKIB
Ha BEpXiBIi cTeOia. ApXeroHii po3MilieHl Ha KOPOTKUX OIYHHMX TUIOYKax 1Mo 1-5 1 30BHI MOKPHTI
JUCTOYKaMU. B aHTepuisax 1 apXeroHisx A03piBatoTh rameru. Jis 3ammianeHHs HeoOxinHa Boja. [3
3UTOTH PO3BUBAETHCS CIIOPOTOHIHM Ha KOPOTKii HiXkIIi. B Kopo0©oulli ClIOporoHy MiCTUTBCS KOJIOHKA,
Ha/Jl SKOI pPO3MILIEHUH KYIMOJOMOMIOHUN CHOpaHTid, B SKOMY 3 MaTEpUHCHKUX KIITUH
YTBOPIOIOTHCS TOMOTANIYHI a00 TeTepoTaliuHi CIOpH, 3 SKHUX PO3BHBAIOTHCS JBOCTATEBI abo
onHoctareBl rametoditu. IlpencraBHukoM cparHoBux MOXiB € Ot Mox, abo charmym
(Sphagnum acutifolium).

Coarnym rocrposmcrmii  (Sphagnum  acutifolium) —  Gararopiusa TpaB'ssHHECTA
PO3IITLHOCTATEBA OJJHOIOMHA pocinHa BucoToro 10-15 cm (puc. 2.).
s Bt s QAo §

B
Puc. 3. 3aranbHuii BUIJISIA Ta HATOMIYHA Oy/10Ba JUCTKA charHyMa 6OJIOTHOI 0
(Sphagnum palustre): A — ramerodir 3 cioporonamu; b — kimiTuHM JUCTKA; 1 — XIT0pOBiTOHOCHI
KJIITHHY, 2 — T1aJiHOBI KIITHHU.
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Pocnuna mae TOHKe po3ramyxeHe cTedio, mokpure ApiOHUMH (iI0iAaMu, IO po3MilIeH]
KitpuacTo. Pu3oimiB 1 kopeHiB Hemae. DyHKINT KOPEHEBOI CUCTEMH BUKOHYE HIDKHS YaCTUHA
POCIIHMHH, 3aHYpEHA Y BOJY.

3aBasku OynoBi, charHyM Mae 3JaTHICTh yrpuMmyBath Boau B 30-40 pasiB Ouible Baru
POCIMHHU 1 BUKJIMKATH 3a005I04eHHS TepuTopii. B OynoBi JMCTKIB % CKJIaAalOTh TialdiHOBI abo
BOJIOHOCHI KJITHHHU 1 Jumie '3 — acuminorodi. [1aiHOBI KIIITUHU BEJIMKOTO PO3Mipy, MEPTBi, 3
MOTOBIIEHUMH CTIHKAMH, BEJIIMKOIO KUIBKICTIO TTOP Ta TyXe TirpoCKOmiuHi

B 1wk po3BUTKY cama pociauHa — ramerodit (ramoimHa ¢asa). BecHoro Ha pi3HHX
pO3TayKeHHSIX OJHi€i 1 Ti€l )k pOCITMHM YTBOPIOIOTHCS aHTepuaii 1 apxerownii. J{ist 3arumigHeHHS
noTpiobHa Bona. I1o Boal ciepmMaTo30iau aHTEPUIITB IEPECYBAOTHCS 1 3aILTIAHIOIOTh AUICKITITHHA —
apxeroHiiB. I3 3urotu posBuBaeTbes cropodit. LUk po3BUTKY charHymy MpeacTaBlIeHO Ha
puc. 2,a. Copodit — KyJsicTa KOpoOoUYKa 3 KPUIIECYKOK Ha HIXKIII, IO 3aKIHUYETHCS TayCTOPIETO.
B kopo6oulii yTBOPIOIOTBCS TAIIOiAHI CIOPU. 3 YacoM BOHHM IMPOPOCTAIOTh B IJIACTUHYACTY
MIPOTOHEMY 3 PU30iaMu, Ha SKii (GOPMYETHCS HOBUW raMeTO]iT.

Spores

” O :"'\\ Germinating
W = spare
Capsule lid - ' 2

)

Spore

capsule @ .

Capsule ¢

Fertilised
egg cell
develops

into spore
capsule

Developing leafy
moss plant

Puc. 2, a. llnka po3surky Sphagnum acutifolium.

Pynsinka 3BuuaiiHa, a00 303yJuH JbOH 3BWYaiinmii (Polytrichym commune) -
OaraTopiyHa po3AUIbHOCTATEBa JBOJOMHA TpaB’sHHUCTA pocirHa Bucororo 10-15 cm. Pocnuna mae
posraiykeHe cTebJ0, Ha SKOMY TYCTO pO3MilIeHi ApiOHI JaHUETHI «IMCTOUYKHY (Ppinoinm)
(puc. 3.). OyHKIIIFO KOPEHEBOI CUCTEMHU BUKOHYIOTh PH30I/IH.

Cama pocivHa B LMK PO3BUTKY — rameTodit. BecHoro Ha BepXiBIi KiHOYOI POCIMHU
YTBOPIOETHCS TPyIa apXEroHIiB, B AKUX JI03PIBA€ MO SUIECKIITHHI, @ Ha BEPXiBIIl Y0JIOBIYOT POCTUHU
— Irpyna aHTepuiiB, OTOUYCHUX YEPBOHYBATUMH JIMCTOUYKAMHM, B SKHX J03pIBAlOTh CIIEPMATO30i1u.
Jlna 3amutiiHeHHs MoTpiOHa Boda. B pe3ynbraTi 3amuligHEHHS Ha KIHOYIM POCIMHI B apXeroHii
YTBOPIOETHCS 3UT0TA, 3 SIKOT PO3BUBAETHCS CIIOPOPIT (CIIOPOTOH).

Cnopodit ckiagaeTbes 3 KOpoOOUKH, HIXKKHU 1 rayctopii. Kopobouka mae ypHy, BcepenuHi
SIKOT PO3MIIIeHa KOJIOHKA, HAaBKOJIO KOJOHKH 3HAXOAWTHCS CHOPOBUM MIMIOK. YpHA MOKpUTA
KPHILEYKOIO 3 KOBIAYKOM; ITiJ] KPUIIEYKOIO MICTATHCS MEPUCTOMU — OAMH a00 /1Ba psAIH 3yOUHUKIB,
SIKI MalOTh 3/IaTHICTh BIITMHATHCA, 100 CIIOPH MOTJIM BHUCHITATHCH. 30BHI KOPOOOYKa IMMOKpPUTA
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MOKpUBAIbLIEM, YTBOPEHMM 13 CTIHOK apxerodis. Cmnopu TramioigHi 1 rerepoTalivHi.

Crniopa ciouaTky MpopoCTa€e B HATKOBUIHY MPOTOHEMY, a TIOTIM B HOBUH rameTodiT (puc. 3, a).
Takum 4MHOM Yy 303YyJIMHOTO JIbOHY B ITUKJII PO3BUTKY IepeBaxkae ramMeToQit, a cnopodir —

1€ TIJILKH YaCTHHA POCIUHU — CIIOPOTOH, 110 MAapa3uTye HA KIHOYOMY TraMeTO]iTi.

{

Puc. 3. IlukJ po3BUTKY 303yJMHOI0 JbOHY 3BHuaiiHoro (Polytrichum commune): A — cniopodir;
b — ramerodir; a — ciopu; 6 — MpopocTaHHs CHOP; B — IPOTOHEMA; T’ — JKIHOYMH 1 4OJIOBI4iH rameTodiTH;
Il — CIIOPOTOH; € — KopoOouka; 1 — OpyHbKa; 2 — puzoiny; 3 — cnepMaTo30iny; 4 — apxeroHiif; 5 — siuekmiTHHA;
6 — raycropisi; 7 — HixKKa; 8 — KoBIauok; 9 — kopobouka; 10 — kpunieuka; 11 — ypHouka; 12 — mmiika; 13 — KOJIOHKa;
14 — enidparma; 15 — cnopawriif; 16 — cnoporeHHa KiIiTHHa.
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GAMETOFITO MASCULINO(N) ARQUEGONIO GAMETOFITO FEMENINO (N)

Cofia o caliptra (N)
-

fg\"tﬂ\ % EsPOROFITO (2N)
Y /

®-

7
Espora masculina Espora femenina Germinacién de la espora PROTONEMA FEMENIN

Puc. 3, a. lluka possurky Polytrichum sp.

g
|

3HauYeHHS B NPUPOAi Ta BUKOPUCTAHHS MOXOMOAIOHUX:
- YTBOPIOIOTH MIPUPOIHI JaHImad Ty,
- IPUIMAIOTh y4acTh Y CTBOPEHHI 0l0MacH IJIaHeTH,
- IPUUMAIOTh Y4acCTh Y 3arajJbHOMY KPYrooOiry pe4oBUH B IPUPO/II,
- PEryNIOI0Th TTMOUHY 3aJIsITaHHS M13EMHUX BOJ,
- YTPUMYIOTh BOJIOTY 1 BUKJIMKAIOTh 3a00J04YEHHS TEPUTOPII,
- IepeBakaroTh B (PITOLIEHO3aX TYHJIPH, JTICOTYHIPH Ta OOJIT,
- yTBOPIOIOTH Top® ( 3amacu B Ykpaini 12170 miun. M3.),
- Topd BHKOPHUCTOBYIOTH SIK TaJIMBO, SK JOOPWUBO, MIJis OTPUMAHHS CHUPTY, Hapadiny,is
YTBOPEHHS KOMIIOCTIB, SIK MIACTUIIKY JJIS Xy100H 1 T. 1H.
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TEMA 7. BUILI CIIOPOBI POCJIMHU.
BIJUILT TJTAYHOTIOJIBHI (LYCOPODIOPHYTA).
BIJIIJT XBOIENOMIEHI (EQUISETOPHYTA).
BIJUILT MAITOPOTENOIBHI (PTERIDOPHYTA).

Miguapcreo:  Ilaronosi apxeronannhni (Cormobionta archegoniatae)

Bimain: Inaynonoaioui (Lycopodiophyta)

Kaac: InaynoBuani (Lycopodiopsida)

00'exTH: Inayn 6ynasosuannii (Lycopodium clavatum)

Inaynox maaynouanmii (Selaginella selaginoides)

Bimain: XBomenoxioni (Equisetophyta)

Kaac: XsomeBuaHi (Equsetopsida)

Iopsiok: Xsomesi (Equisetales)

006'eKT: XBou moJiboBHii (Equisetum arvense)

Bimain: IManoporenoaioni (Pteridophyta)

Kaac: IManoporesuani (Pteridopsida)

Iopsiok: IiaTeesi (Cyatheales)

00'ekT: HInTHuK yonoBiumii (Dryopteris filix-mas)

Iopsinok Caabginiesi (Salviniales)

00'ekT: Caabinis niaBaroua (Salvinia natans)
3ABJIAHHS:

1. 3a repbapHUM MaTepialioM BUBYMTH 0cOOIMBOCTI OynoBH mpeactaBHUKIB [TmayHononiOHux,

Xpomenoaionux i1 [TamoporenogioHuX.

2. Kopucryrounce repbapHUM MaTepialioM 1 TaONWIEI0, BHBUYUTH IUKJI PO3BUTKY IIayHa

oynasoBuanoro (Lycopodium clavatum): a) sarampHuii BUrIsy criopodita i3 CIOPOHOCHHUMH

KOJIOCKaMu; 0) OyIOBY CIIOPOHOCHOTO KOJIOCKA; B) JBOCTareBl OyJbOOBHUIHI 3apOCTKU 3

aHTEPUJIISIMU Ta apXETOHISMHU.

3. Kopucrtyrounch Tabnuiiero, BUBYUTH IIMKI PO3BUTKY IUIayHKa ruiayHoBuaHoro (Selaginella
selaginoides): a) saranpHuil BUrISLL crnopodira i3 CIOPOHOCHUMH KOJOCKamHu; 0) OymoBy
CIIOPOHOCHOTO KOJIOCKa 3 MakKpo- 1 MIKPOCIOpPAHTisIMU; B) PpEIyKOBaHI pPO3JIJIbHOCTATEBI
rameTodiTu.

4. 3a TaONUICI0 BUBYUTH IIUKJI PO3BUTKY XBOIIa OJIp0BOr0O (EQUisetum arvense): a) 3aranbHuit
BUMIIST criopodiTa (BereTaTUBHUM 1 CIIOPOHOCHHWM TaroHu); 0) OyJOBY CHOPOHOCHOTO KOJIOCKA
(pikcoBanuii mpemnapar); B) cCIOpH 3 ejlaTepaMu (TMMYacoBHM Ipemapar); T') po3JIiIbHOCTaTeBl
3apOCTKU 3 apXETOHISIMHU Ta aHTEPUIISIMHU.

3a tabnumero Ta repOapHUM MarepiajJoM BHUBYUTH SKUTTEBUHM UK IIUTHUKA YOJOBIYOTO
(Dryopteris filix-mas): a) 3aranphuii BurIsn cropodira; 0) 3pi3 depe3 copyc (rotoBuil mpemapar);
B) CIOpaHrii Ta CopH (FOTOBUH Mpemnapar); T') 3apoCTOK 3 apXErOHIIMU Ta AHTEPUAISIMH.

6. 3a TabmuIel0 BUBYMTH CXEMy LUKy PO3BUTKY caibBiHII miaBatodoi (Salvinia natans):
a) 3arajbHUM BUIISLA cropodita; 6) OyIoBY cOpyciB 13 MIKpPO- 1 MakpOCIOpaHTisiMU; B) OyIOBY
YOJIOBIYOTO 1 )KIHOYOTo ramMero(iTiB Ta aHTEPHIIiB 1 apXeroHiiB; I') 3aIUIJHEHHS Ta PO3BUTOK
3apojka cropodira.

OCHOBHMM 3MICT

Jlo BUIIMX CHOPOBUX POCIMH KpPIM MOXOMOMIOHHUX BITHOCATHCA M€ TPH  BiIUIH:
IMnaynomonioni (Lycopodiophyta), Xsomenonioni (Equisetophyta) Tta ITamoporemomioHi
(Polypodiophyta). Ile BucokoopraHi3oBaHi, Ha3eMHi BHIi POCIUHH 3 AHdEpeHIfiamiero Tila Ha
BEreTaTUBHI OpraHu: cTeblo, TUCTKH, KOpeHl. AHaToMiyHa OyJ0Ba Ha3BaHHMX BIJUIUIB CBIAYUTH
PO BHCOKY oOprasizamito. € MOKpHBHA 1 OCHOBHA TKAaHWHHU, a Takox mpotocrtena. CyIauHHO-
BOJIOKHHCTI ITyYKH KOHIIEHTPUYHI a00 KoiarepasibHi 3akpuTi. Kcuiema ckiiagaeThbes, K MpaBuiio, 3
Tpaxein, a poema 3 CHTOBUIHUX TPYOOK PI3HOMAHITHHUX 3a OyI0BOIO.
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Bumii cnopoBi pocniMHHM pa3oM 3 TOJIOHACIHHUMH CKJIAJaloTh TPYIy apXeroHiadbHUX
POCIIMH, TOMY IO BOHH YTBOPIOIOThH apXErOHIM — )KIHOYMMA CTaTEBHI OpPTaH.

[Tnaynononibni, xBomenoAiOHI 1 ManmopoTenoAiOHI MarTh MNOMIOHUN IUKI PO3BUTKY.
Y mukii po3BUTKY mepeBaxae cropodit (auruioinHa ¢asza), a ramerodit (ramioigHa ¢dasa),
penykoBanuii. ['ameTodiT po3BUBAETHCS 1 )KUBUTHCS caMOCTiiHO. Criopodit — e cama pocinHa. a
raMeTodiT — 3eJieHa IUIACTUHKA 3 pU30iJamMH (3apOCTOK), Ha SIKOMY (OPMYIOThCS aHTepumil i
apxeroHii. 3apoCTOK PO3BUBAETHCS Y BOJIOTHX MICIISX, TOMY IO JJIs 3aITiJHCHHS TOTPiOHA BOJA.

[Ticns 3aruniiHEHHS 13 3UTOTH HA 3apOCTKY PO3BHBAETHCA 3apOJIOK, IO CKIANAETHCS 13
crebsia, KOpEeHs 1 MEepuIoro JIMCTKa, ajle HEe CXOXKUH Ha JOpOCIy POCIUHY. 3 94acoM 3apOJ00K
PO3BHBAETHCS B JOPOCITY POCIHHY.

3 bacoM Ha crnopodiTi pO3BHUBAIOTHCS OpPraHW CHOPOHOIIEHHS — crnopanrii. Cropanrii
pO3MillIeHi 3 BepXHbO1 00 HMXKHBOI CTOPOHH JIUCTKA, Ha CHELiaIbHOMY CHOPOHOCHOMY JIUCTKY a00
310paHi Ha BEpXiBIli MaroHa B CIIOPOHOCHHUI KOJOCOK. BHI03MiHEHI JINCTKH, 110 HECYTh CIOPAHTii,
abo rpynu copaHriiB, Ha3uBaThCs criopodisiamMmu. Copu YTBOPIOIOTHCA 13 CIIOPOr€HHOI TKAHUHU
HUIXOM PEAYKIIIHOTO MOAiay. Y CIOpaHTiiB € pi3HOMaHITHI MPUCTOCYBAHHS U PO3KPHUTTS Ta
PO3MOBCIOPKEHHS CIOp. [3 criopu B CHPUATIMBUX BUPOCTAE 3aPOCTOK.

Cepen mmayHONMOMIOHMX 1 MAamopoTENOAiOHMX € piBHO- 1 PI3HOCIOPOBI POCIHHH.
VY piBHOCIIOPOBHX 3aPOCTKH IBOCTATEBI, Y PI3HOCIIOPOBUX — PO3UIbHOCTATEBI.

Inaynonoxioni (Licopodiophyta) — cy4acHi TpaB’siHUCTi 1 JaBHI BUKOIHI JEpeB’sSHHUCTI
POCIIMHU 3 IpiIOHUMU JUCTKaMK — (ioinamu. Cteba 1 MaroHu y HUX He YWICHMCTI, 6€3 MIKBY3JIB.
Jluctku, mo HecyTrh crnopanrii (crmopodinu), 3i0paHi B CHOPOHOCHI KoJiocku. Ha KoXHOMY
ciopodi1i Ha BEpXHbOMY OOLll 3HAXOAUTHCS 110 OJTHOMY CHOpaHrio. 3a po3MipoM cropu OyBarOTh
omHakoBi i HeomHakoBi. Cropodit — cama pocimHa (puc. 1.). I'ameroditu nBocrareBi Ta
PO3JIBHOCTATEB], MaiiXKe 3aBXKAU KUBIATHCS capodiTHO.

Puc. 1. CnopoHOCHHI K0JI0COK Ta 3arajibHUM BUTJIA/ IJIAYHA SJIIBIEBOIO
(Lycopodium clavatum).

Inayn 6ynasosuanuii (Licopodium clavatum) — Gararopiyna BiuHO3€jJ€Ha TpaB’sHHCTA
pOCIIMHA 3 JIeKa4YUM TOJIOBHUM CTEOJIOM, BiJ SKOTO BIIXOIATh BEPTUKAIBHI, JUXOTOMIYHO
po3rayy’keHi MaroHu A0 25 cM 3aBBHUILKH Ta J100pe po3BHHEHI J07aTKoBI KopeHi. Cama pociinHa B
UK PO3BUTKY CTIOPORIT

BepTukanpHi maroHu HeCyThb 1O JIBa CIOPOHOCHI KOJIOCKU a0o OpyHbKU. CTeb10 1 maroHu
TyCTO TOKPHUTI  CHIpalbHO  PO3MIMIEHUMH  ApiIOHMMH  JIAHIETHO-TIHIMHUMHU  JINCTKaMHU.
Kamb6iro Hemae, BTOpUHHI 3MiHM B aHaToMiuHiii OynoBi He BinOyBaroThCs. CIIOPOHOCHI KOJOCKU
MaroTh BICh, Ha SIKIM CIIpajdbHO PO3MIIIEHI Cropodiiid, B mazyxax SKUX (POPMYIOTHCS CIOPAHTIi
HUPKONOAIOHOT (opmu. B cropaHrisx 3akiiagaeThCsl CIOPOT€HHA TKaHWHA, 3 SKOi B pe3yJbTari
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PEAYKILIMHHOTO MOALTY YTBOPIOIOTBCS TAIUIOINHI CIIOPH, OAHAKOBI MOP(OJIOTIYHO Ta (Pi310JI0TIUHO.
Crnopu BHCHMAIOTBCA 1 MPOPOCTAIOTH B JBOCTaTEBl 3apoCTKH OynanOomomioHol (opmu, 110
PO3BHBAIOTHCA B IPYHTI Ha mpotsizi 12-20 pokiB, 1 XKHUBIATECSA canpo@iTHO. 3apOCTOK B IMKII
pO3BHUTKY — ramerodit. ¥ #oro OymoBi pO3pi3HAIOTh MOKPUBHY TKAaHWHY, Mij SKOK PO3MIIICHA
napeHxima, a B MapeHxiMi CTaTeBi OpraHu - aHTEpU/Iil 1 apxeroHii. B crareBux opranax /103piBaioTh
rametd. CriepMaTo30igy JBOJDKI'YTHKOBI. 3aIlIiHEHHS BiOYyBAa€ThCA MIPU HASBHOCTI BOJM.
SHnexniTHHE HE TOKHJIAIOTh apXeroHiiB. I3 3UroTH BUPOCTAE 3apOJIOK, a MOTIM PO3BUBAETHCS
Jopocia pociuHa — criopodir (puc. 2, 2, a.).

Puc. 2. lluka po3BuTKy miiayna 6yinasosuanoro (Licopodium clavatum): M — meitos; 1 — noain
3Ur0TH; 2 — 3apoJ0K criopodiTa; 3 — nopocnuii cnopodir; 4 — criopodin i3 ciopanriem; 5 — criopa; 6 — TagoM
raMeTodiTa 3 apXeroHisIMH 1 aHTepUIIsIMU; 7 — apXeroHii 3 AUIEKIITHH; 8 — aHTepHii i3 ciepMaTo30igamuy;

9 — cnepmato3oin; 10 — 3amTiTHEHHS.

Monoaunabsnuk (Isoetes) — npeacraBHUK poay 3 poAMHU MosoauabHUKOBUX (lsoetaceae).
Icaye 6mu3pko 140-150 BuaiB, 3 KOCMOIOJITHYHUM TOMHPEeHHsIM. [le B ocHOBHOMY BOjHI a0o0
HaMiBBOJHI POCIMHH, SKI JKUBYTh y IPO30PHUX BOJOWMAX 1 THUXOXIJHMX MOTOKaX, Xoda JesiKi
(marmpukitaz, Isoetes butleri, 1. histrix ta I. nuttallii) poctyTs Ha BoJOrOMy IpyHTI, 110 BUCHXAE B
JiTHIO 1opy. JIuCTkM By3bKi, 2-20 cM 3aBIOBXKKH (y BUHATKOBUX BHUMaakax 1o 100 cm), mupuHa
0,5-3,0 MM; BOHM MOXYTh OyTH a0 BIUHO3ENIEHi, JMCTONAHI B3UMKY, a00 JUCTOMAIHI B CyXHUH
ce30H. PocnuHu pizHocmopoBi. Bumu poay nyxke BaKKO PO3PIZHUTH 3a 30BHILIHIM BHUIJISJOM.
BuBuenHs meracnop (aiaMeTp mo eKBaTopy SKuX cTaHoBUTH 250-800 pum) mig MikpockonoMm Oyxe
HaWJIIIIUM PE3yJIbTaTOM JJisl iX BH3HaueHHs. B VYkpaini mommpeHuid MOJOIUIBHUK O3EpHUI
(Isoetes lacustris L.). [luka po3BUTKY MPEACTaBICHO HA PUC. 3.
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STROBILO)

ESPIGA ESPORID:ERA (E Esporofiio

Puc. 2, a. lluki po3BuTKy miayna oynasosuanoro (Licopodium clavatum).
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:
Tallo tubercso con dos o tres swcos

\ (MICROPROTALO)

EMBRION (Joven espordfito) ZIGOTO (2N)

i~
SECCION LONGITUDINAL DEL ESPOROFITO

GAMETOFITO MASCULINO
células centrales

Arquegaonio

GAMETOFITO FEMENINO
(MEGAPROTALO) |

Puc. 3. llnkia po3BuTKy Mosoauiabuuka (1soetes sp.)
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OTxe, y UK PO3BUTKY IUIayHa OyJaBOBHIHOIO cama pOCIMHA cropodiT (IUIioigHa
¢daza), a rameTodiT — IBOCTATEBUI 3apPOCTOK OYIH00M0/110HOT hopMH.

Inaynok nnaynonoxionumii (Selaginella selaginoides) — HeBenuka TpaB’sHUCTa pOCIMHA
3 MPSMOCTOSIYMM CTE0JIOM, IO POCTE B yMOBaX MOMIPHOTO KiimMaTy. JINCTKH MajeHbKi, CIipabHO
pO3MillleH]l, B KIITHHAX JHMCTKIB 3HAXOAAThCS xXpomarodopu. KopeHi TOHKiI, JUXOTOMIYHO
po3ranyKeHi 1 BIApOCTatoTh Oe3rnocepeHbo Bi cTebdsa ado Bif] CHElialbHUX OpraHiB — pu3odopis

(puc. 4.).

Puc. 4. 3aranbHuii BUIJISIT Ta )KUTTEBUI IUKJI NJIayHKa muiayHoBuaHoro (Selaginella
selaginoides): A — copogir; b — ramerodit; a — mpopocTok cropodita; 6 — JOPOCIa POCIIMHA; B — YOIOBidil
rameTodit; T — )iHO4il rameTodiT; 1 — 10JaTKOBHI KOPiHb; 2 — CIOPOHOCHUH KOJIOCOK; 3 — MIKPOCIIOpaHTiH;
4 — Mikpocriopa; 5 — criepMareHHi KIiTHHH; 6 — criepMaTo30ian; 7 — Meracopanriii; 8 — meracnopa; 9 — puzoiny;

10 — apxeroniii; 11 — ex3una meracnopu; 12 — 3aponok cropodira.

Ha BepxiBkax NaroHiB pO3BHMBAIOTHCS CIIOPOHOCHI KOJOCKM. KOJOCKM 4YOTHpHIrpaHHi,
criopoiyii po3MmitieHi 1o cmipani. BoHU ¢X0Xi 3 BereTaTHBHUMH JTUCTKAMHU, aJie MAIOTh Ha BEpXHIN
CTOPOHI IIiBYACTHH BUpicT — s3u4oK. CropaHrii po3MmillleHi Ha BEpXHi CTOpOHI cropodifis,
MaroTh HHUPKOMOAIOHY abo oOepHeHOsHIEenoniOHy (opMy i CHUASATH Ha HeBeNWKid HiXIi. s
IUIayHKa XapakTepHa pi3HOCIOPOBICTb. B  KOJOCKY pO3pI3HAIOTH MIKPOCIOpPAHTii, B SKHX
(hOpPMYIOTBCSl Y BENHUKIA KUIBKOCTI MIKpOCTIOpPH, 1 MAaKpOCHOpaHrii, B AKUX (POPMYIOTHCS YOTHPU
Makpocnopu (Meracrnopu). Mikpo- 1 MakpoCHOpaHrii po3MilleHi Ha OJHOMY CIHOPOHOCHOMY
KOJIOCKY. Yacrimie BChOTO BEpPXHS YaCTHHA KOJIOCKA 3aiHATa MIKPOCHOPAHTISIMH, a HIDKHS —
MaKpOCHOPAHTIsIMH. Y TBOPEHHSI MIKpO- 1 MAKpOCIIOP - OJIMH 13 IPOTPECUBHUX HANIPSIMKIB €BOJIIOLII.
Criopu yTBOPIOIOTHCSI Ha CaMiil POCIIMHI, TOMY B IIMKJII PO3BUTKY JOMiHY€e criopodiT (HecTaTeBe
MTOKOJIIHHS).

3apoCTKH JIy’)K€ PEIyKOBaHI, M0 TAKOXX € MPOTPECUBHUM IPUCTOCYBAHHSIM Yy TMPOIEC]
eBoJtoIIi1. Y0I0BIYMIA 3apOCTOK BUPOCTAE 3 MIKPOCIIOPH, HE IOKKUIat0uH ii 00010HKH. B pe3ynbrari
MEpIIOro MOy 3 sJApa MIKPOCIOPH YTBOPIOIOTHCS JIBI KJIITHHU — MEHINA pPHU30igaibHa
(mporanianbHa) 1 OlIblIa — aHTepHUIiaIbHA. 3 aHTEPUIIATIBHOT KIIITUHH YTBOPIOETHCS aHTEPUIIH, 110
Mae 2-4 cmepmareHHi KIiTUHH BcepeauHi. CriepmareHHi 0araTopa3oBO JUISTBCS, YTBOPIOIOYH
JIBOJDKTYTHKOBI criepMaTo3oiad. Makpocnopa MpopocTae B >KIHOYMM 3apOCTOK, KM TaKoX HE
nepeBuInye ii po3mipiB. B pesynabrari 6araropazoBoro moauly spa MaKpOCHOPH YTBOPIOETHCS
3apOCTOK. Y BEpXHil YaCTHHI 3apOCTKA MO BiOyBAa€ThCsS IHTEHCUBHIIIE, M0 MPU3BOIUTH IO

57



PO3pUBY 00OJIOHKH MAaKpOCIIOpH 1 BUXOAY 3 Hel yacTHHU 3apocTka. KiliTHHY 11i€1 yacTUHU 3apocTKa
3€JICHIIOTh, YTBOPIOKOTHCS PU30iH 1 3aPOCTOK JKUBUTHCS CAMOCTIHHO.

Iukn  posButky mpencraBHuka Selaginella denticulate mopsinky — Selaginelales
MPEACTABICHO Ha pPHC. .

ESPOROFITO ) ESTROBILO

Puc. 5. Ilnka po3sutky Selaginella denticulata.
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Bimmin XBomenoxioni (Equisetophyta) Bximowae cywyacHi @ BUMeEpNi  POCIUHH.
CydJacHi BUIM BUKIIIOYHO TPaB STHUCTI POCIMHHU. XapaKTEPHOI OCOOJMBICTIO XBOIICMOAIOHHX €
pPO3WICHYBAHHS TiTa HA BY3JIH 1 MDKBY3Js. Y BYy3JaX KUIBISIMH PO3MIIIYIOTHCS Oi4HI T1TOYKH.
JIucTku y XBOILIB pelyKOBaHi, MalOTh BUIJIAJ 3yOIiB, sIKi, 3pOCTAIOYKCh O1JI1 OCHOBH, YTBOPIOIOTH
MiXBY, IO NpPUKpHBAae By30s. Jlns HUX XapaKTEpHUN BEPXiBKOBUH Ta IHTEPKAIAPHHMA pICT.
Crebmo0 pebpucre, MPOCIKHYTE KPEeMHE3eMOM, MICTUTh OaraTo MOpoKHUH. Ilim3emHa yacTuHa
XBOILIIB MPEACTaBICHA KOPEHEBHILEM, K€ TAKOXK PO3/ALJICHE HA BY3JIM 1 MDXKBY3JIsl. XBOLIETIOAI0H] —
11€ PIBHOCIIOPOB1 POCIIMHH.

XBom noasoBmii (Equisetum arvense) — GararopiuHa TpaB’sHECTa POCIMHA BUCOTOIO 25-
80 cM, 110 pocTe MEepeBaXHO HAa KUCIHMX TPyHTaX. Y XBoma 1o0pe pO3BHHEHE KOPEHEBHWIIE, Ha
SIKOMY YTBOPIOIOThCSI Oynb0OUYKH, 3allOBHEHI KpoxmalieM. Bim By3JiB KOpEHEBHIA BiIXOMISThH
JIOJATKOBI KOpeHi (puc. 6.).

e Y e

Puc. 6. JliTHiii cnopoHOCHUI MAariH Ta JKUTTEBMI MK XBoIna noasoBoro (Equisetum arvense):
A — criopogit; b — ramerodit; a — miseHHs 3urotu; 6 — 3apoJ0K crnopodiTa; B — I0pOCIuii criopodit; r — 4oJI0BIUMit
rameTodiT; 1 — xkinouuii rametodiT; 1 — cTepuiabHUil nariy; 2 — CIOPOHOCHUH Nariu; 3 — KopeHesuile; 4 — OyIb00UKH;
5 — crmopoHOCHUI KOIOCOK; 6 — criopanriodop; 7 — HixKKa; 8 — nurok; 9 — crnopanriii; 10 — criopu 3 enarepamu;

11 — anrepunaiii; 12 — cniepmaroszoinu; 13 — pusoinu; 14 — apxeronii; 15 — 3aponok criopodira.

BecHoto BiJ KOpeHEBHUIIIA BIJPOCTAIOTh HEACUMIIIOIOU1, HEPO3TallyKeHi, Oypi CHOPOHOCHI
MaroHu, M0 HECYTh Ha BEPXIBIlI COPOHOCHI KOiockH. CIIOPOHOCHUH KOJIOCOK Ma€ BiCh, Ha SKiH
po3mimieHi crnopodinu mecturpanHoi gopmu. Koxen crnopodin Hece 3 HHUXKHBOI CTOpPOHH 6-8
CIIOpaHTiiB, B SKUX J03PIBalOTh TAILIOIAHI TETEPOTANIUHI CIIOPH 3 €laTepamH, IO CIYXKaTh IS
PO3KPUBAHHS CIOPAHTIA 1 U1 BUCHMIAHHA criop rpynamu. Ilicns no3piBaHHS CHOpP, CIIOPOHOCHUM
TariH BiIMHUpae, a Ha 3MIHY HOMY YTBOPIOETHCSI aCUMUITIOIOYHI — 3€JICHUH 1 po3raimyxeHui. JIncTku
JYCKOBH/JIHI 1 3pOCTAIOThCS B MIXBY, TOMY (PYHKIIIIO acUMUIALIT BUKOHYeE cTeb0. JIiTHI acuMiTo04i
MaroHW BOCEHH BIJMHUPAIOTh, BIJIKJIABIIA KPOXMaJTh B OYIbO0UKH KOPEHEBHIIIA.

B chopustnuBuX ymoBax CIOpM NPOPOCTalOTh B PO3IUIBHOCTATEBl  3apOCTKH.
3apoCTKH MalOTh BUTJISA] 3€JIEHUX PO3WICHOBAHUX TUIACTMHOK 3 pu3oigamu 0,1-0,9 cM B miamerpi.
YouoBiui 3apOCTKH MEHIII 3a PO3MIpOM 1 MEHII po3wieHoBaHi. Ha HUX yTBOPIOIOTHCS aHTEpUIIl 13
cnepmato3oizamu. JKiHOWI 3apOCTKM OUIBIIOTO PO3MIpy, OUIBII PO3WICHOBAHI 1 apXeroHii 3
siinekaiTuHamu. CTaTeBl OpraHu 3aHypeHi B TKAHUHY 3apOCTKa. 3aIuliTHEHHS BiAOyBaeThCS MpU
HassBHOCT1 BOJIU. 3UTOTa MPOPOCTAE B 3apOJIOK, 110 COOOI0 KOPIHEIb, CTEOEbIE Ta 2-3 JIUCTOYKH.
3ro/1oM 3apoJI0K MEPEXOAUTh Ha CAMOYKUBIICHHS 1 IEPETBOPIOETHCS HA IOPOCITY POCIUHY.

LIuKJ1 pO3BHUTKY ITPEACTaBIECHO HA PHUC. 7.
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ESPOROFITO 4 ESTROBILOS

, ‘ Fhalmes
GAMETOFITO FEMENINO GAMETOFITO MASCULINO
(PROTALOS)

Puc. 7. lluka po3BUTKY XBola nobosoro (Equsetum srvense).
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Bignin Ilanmoporenonioni (Pteridophyta) — BukomHi 1 cydyacHi TpaB’SHHUCTI Ta
nepeB’stHUCTI (B Tpomikax) pociuHd. CropodiT Mae pPO3BUHEHUM KOpiHb, CTEOJO y BHUIIISAL
KOPEHEBHINA 3 CITA0KOPO3BUHYTHMHU MIDKBY3JIISIMH, a TaKOX BEIHKI IMEPUCTOCKIAJHI JIMCTKH.
XapakTepHO 0COOJIMBICTIO MAMTOPOTEIOAIOHNX € YTBOPEHHS JIUCTKOBHUX MPOPHUBIB (K1 BUHUKAIOTh
y Miclli BiIXO/KEHHsI CyIMHHO-BOJIOKHUCTUX ITy4YKiB i3 cTeOsia B JIMCTKU. JIMCTKM mamopoTen y
MOJIOJIOMY BiIli PaBJIMKOMOIIOHO 3aKpY4€Hi 1 pOCTYTh BEPXIBKOIO, HA3UBAIOTh BAsIMU.

Youosiua mnamopors (Dryopteris filix-mas). Haiibinpin po3moBciopKeHa pPOCIUHA
BOJIOTUX, JIMCTSHHUX JiciB. bBaratopiuHa, TpaB'sHHCTa pPOCIMHA BHCOTOIO JO OJHOTO METpa.
Crebn0 BuO3MiHEHE B KOPEHEBUINE 1 3HAXOAUTHCS B IpyHTI. Ha HbOMY cripaibHO po3MmilieHi
3IMIIKK YEPEIKiB OIMaluX JIMCTKIB 1 JOJATKOBI KOPEHI, IO CKJIAJal0Th KOPEHEBY CHCTEMY.
Ha BepxiBui 5-7 noOpe po3BuHEHHMX JHCTKIB. JIMCTkM OaratopiuHi, ABIYINEPUCTOPO3CIYECHI.
JIucTok po3BUBAETHCS B IPYHTI JIBa POKH 1 JIMIIE HA TPETi pik BUXOIUTH Ha MOBEpxHIO. BiH Mae
cTe0JI0BE MOXOKEHHsI Ta He 0OMexeHH B pocTi (puc. 8.).

Puc. 5. 3arajpHuii BUIJISIT Ta )KUTTEBUI MUK IUTHUKA YoJioBivoro (Dryopteris filix-mas):
A — ciopogiTt; b — rametodiT; a — 3apogok cnopodita; 6 — gopociuit cnopodiT; B — IPOPOCTAHHS CIIOPH; T — 3apOCTOK;
1 — xopeHeBwuIIe; 2 — AOJATKOBI KOpeHi; 3 — Baidl; 4 — yacTHHA JIUCTKA 3 COpYCaMu; 5 — ManeHTa; 6 — iHay3ii;

7 — cnopaHriit; 8 — puzoiny; 9 — anrepuaiii; 10 — cnepmarenna Tkanuna; 11 — ciepmatosoin; 12 — apxeroHiii;

13 — siiuexmmiTHHA.

B cepenuni miTa Ha BepXHiil YaCTHHI JIUCTKA 3 HIKHBOI CTOPOHU (DOPMYIOTHCSI COPYCH —
rpynu crnopasriiB. Copyc Mae HacTynHy OylIOBYy: Ha JHMCTKY IUIAlleHTa, A0 SIKOi MO KOy
NPUKPITUIEH] OKPYIJII CHOpaHrii Ha CHOPaHTIEHOCHSX. 3BEpXy BOHM TIOKPHUTI 1HAY31€EM abo
MOKPUBAJIbLIEM, SIKE MPUPOCIO 10 TUIALEHTH, ajie JO0 JIMCTKAa KpasMU HE MPUpPOCTae, 1100 He
3aBakaTu po3ciBaHHIO criop. CropH YTBOPIOIOTHCS 13 CIIOPOT€HHOT TKAHUHU IIJISIXOM PEAYKLIHHOTO
noaury. Bucunarorbes miciast po3kpuTTs cropanris. Criopa — ramjoinHa KIITHHA, 30BHI MOKPUTa
7BOMa 00OJIOHKaMM: BHYTPILIHS — iHTHHA 1 30BHIIIHS — eK3uHa. EK3MHA Mae mopu, HaBOPOTH SIKUX
B IHTHHI 3HAXOJIATHCS MOTOBIIEHH. PocimHa, Ha sIKiif pO3BUBAIOTHCS CIIOPH, — 1€ CIOPOMIT B IIUKJI
po3BUTKY (aumioigHa ¢aza) [3 crmopu BUpOCTae JBOCTATEBHH 3apOCTOK TaMeTo(iT — 3eleHa
mIacTuHKa cepreBuanoi Gopmu miamerpom 0,5-0,9 cMm 3 puzoigamu, MO BUKOHYIOTH (PYHKIIIO
KOPEHEBOI CUCTEMH. 3 HUXKHBOI CTOPOHHU 3apOCTKa YTBOPIOIOTHCS aHTEPU Il 1 apXeroHii. AHTepuaii
po3MilieHi OiMKde 10 PHU30iMiB, a apXeroHii — 0 BUIMKH. 3alUliTHEHHS BiAOYBa€ThbCS MpHU
HAsSBHOCT1 BOJM. [3 3ammigHeHOT SHIIEKITITHHA BUPOCTAE 3apOJOK, SIKH CIIOYATKy PO3BUBAETHCS 32
paxyHOK 3apocTKa, a MOTIM caMocCTiiiHO. I3 3apoaka (opmyerbcs gopociia pociauHa MaropoTi
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(copodir).
[ukn po3suTKy mnpencTaBHuka OaraTtoHikKka 3BuyaitHa (Polypodium vulgare)
MpeJCTaBIeHO Ha puc. 9.

ESPOROFITO
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Puc. 9. llnka possurky Polypodium vulgare.
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Caabinis maBarwua (Salvinia natans) — HeBenmuka oJJHOpiYHA BOJSTHA POCIIMHA MPICHUX
BosoiM. CTe0s10 po3MillieHe TOPU3OHTATIBHO Y BEPXHIX IIapax BOJH, po3ralykeHe. B aHaTomivHii
OyzmoBi crebsia po3pi3HIIOTh NOKPUBHY YaCTHHY, IEPBHHHY KOPY 3 MOBITPSHE MOPOXHUHAMH Ta
npotocteny. JIMCTKH po3MillleH] B TPU PSAIH, ABa 3 SKMX — HAJABOJIHI, 3€JI€H1 3 IUJIICHOIO JINCTKOBOIO
IUTACTUHKOIO OBalbHOI OpMHU, a TpeTid — MiABOIHUMN, 3 po3CiueHOI Ha 8-12 HUTKOMOMIOHMX
YACTHHOK MOKPUTHUX 0araTOKJIITHHHUMH BOJIOCKAMHU 1 BUKOHYE KOpeHeBo1 cuctemu (puc. 10.).

Pocnuna y kot po3BUTKY criopodiT — nurioigHa ¢asza. Ha cnopodiTi yrBoprotoThes criopu. Y
CaJIbBIHIT TUTABAIOYO] YTBOPIOIOTHCS MAKpO- 1 MIKPOCIIOPH, TOOTO 1S pOC/IMHA Pi3HOCTIOPOBi. I'pymu
criopaHriiB (copii) yTBOPIOIOTBCS OiJii OCHOBM 3aHYpPEHHUX B BOJY JIMUCTKIB. B omHUX copisx
3HAXOATHCSA MIKPOCIIOPAHTIi 3 MIKPOCIIOpaMH, a B 1HIIIMX — Meracropa (MakKpOCIOpaHTii) 3 OJTHI€I0
Meracrnopor. BoceHrn pociMHU BiAMHPAIOTH 1 COpii OMYCKAOTHhCS Ha JIHO BoaoWMHU. Jlo BecHH
MOKPUBHU COPIiB PYHHYIOTBCS 1 CIOpaHTii CIuMBaloTh. ['aMeTo(diTH peayKoBaHi i PO3BHBAIOTHCS
BcepenuHi cropaHriiB. YomnoBiumii rameTrodiT pO3BHBAE MIKPOCHOPH 1 CKIATAETHCS 3 JIBOX
BEreTaTHBHUX KIIITHH 3apOCTKA Ta JIBOX aHTEPUJIiB, B SIKUX JIO3PiBAIOTh criepMaTo30inu. JKiHoumii
ramMeTo(iT pO3BUBAETHCA 3 MAKPOCIOPH, MEHIIE PEIyKOBAaHUH 1 Mae OaraTOKIITHHHY TKaHUHY
3apocTKa, M0 BUCTYIAE 3a MEXI MIKpOCIOpaHris 1 mae 3eneHe 3abapmineHHa. Ha miif yactuHi
3apOCTKa PO3BUBAETHCS 3-5 apxeronii sdnexmiTuHamu. [licis 3aruriIHEHHS 13 3UTOTH BUPOCTAE
HEBEJIMKOT0 pO3MIpy 3apojIoK criopodita, sKuil 3 yacoM (HOpMyeThCsi B HOBY pociuHy. CanbBiHis
TUIaBaloya Ma€ 3[aTHICTh MIBHJKO 1 JIETKO PO3MHOKYBAaTHUCh BETE€TATHBHO IUISIXOM MOALTY cTebna
Ha YaCTHUHHU.

Puc. 10. 3araapHuii BUIJISAI Ta HHKJ PO3BUTKY caJibBiHil niiasarouoi (Salvinia natans):
1 — 3aranpHu# BUTISLA criopodiTa; 2 — Mera- 1 MikpocnopaHriecopycH; 3,4 — pO3BHUTOK jKiHOYOT'O 3apOCTKa,
5 — apxeroHiii; 6-8 — po3BUTOK YOJIOBIYOTO 3apocTKa; 9 — criepmaro3oin; 10 —3aponok; 11 —morona pociuHa.

Otxe, y caibBiHII IJIaBarO4oi camMa pPOCIMHA B IUKJII PO3BUTKY CHOpPOdIT, HA SKOMY
YTBOPIOIOTBCS MIKPO- 1 MAaKpOCIIOpH (P13HOCTIOPOBICTH €BOMIOLIMHO MPOrpecuBHE MPUCTOCYBAHHS),
ramMeToiTH pPO3ALTLHOCTATEBl 1 PEIyKOBaHI, ajieé pPO3BMBAIOTHCS CAaMOCTIHHO a HE Ha Jo00pe
PO3BHHEHOMY CIIOPO]ITi.

3HayeHHS TA BAUKOPUCTAHHS NMANOPOTENOAiOHUX POCIMH:

- popmyroTh Giomacy TIaHeTH,

- IPUIMAIOTh y4acTh B Kpyroo0iry pe4oBrH B IPUPO/IL,

- MalOTh HAYKOBY IIHHICTH JJIsi BUBUEHHS €BOIOIIIT,

- cpopMyBaIM OKJIAM KaM’ STHOTO BYTULIIA,

- BUKOPUCTOBYIOTBCS SIK IEKOPATUBHI POCIINHH,

- BUKOPHUCTOBYIOTBCS IK CUPOBUHA Ul (hapMaleBTUYHOI IPOMMCIIOBOCTI,

- KOPUCHI KOTIaJMHN BUKOPUCTOBYIOTHCS B PI3HUX Tally3siX SIK €HEpreTHYHUN MaTepiall.
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TEMA 8. BULLIl HACIHHI POCJIMHU. BIJJA1JI T'OJTIOHACIHHI (GIMNOSPERMS).

IMinapcrBo: IMaronosi apxeroniaabui (Cormobionta archegoniatae).

Binia: Iosonacinni (Gymnosperms=Pinophyta).

Kaac: Xsoiini (Pinmopsida).

Iopsok: CocHosi (Pinales).

Poauna: Cocnogi (Pinaceae).

006'eKT: CocHa 3Bu4aiina (Pinus sylvestris).
3ABJIAHHSA:

1. BuBuutr 0cobauBOCTI OyJ0BH Ta UK PO3BUTKY TOJOHACIHHUX POCIMH Ha MPUKIIAAiI COCHH
3BHYAHOI: a) Ha (IKCOBAHUX MperapaTax po3rassHYTH OyJ0BY YOJIOBIYOI Ta )KIHOYOI IIMIIOK; 0) Ha
TUMYacOBOMY TMpemnapari po3riiiHyTH OYyJOBY MIKpPOCIOpH; B) 3a TaONHIIEI0 BUBYUTH OYHOBY
4OJIOBIYOTO ramerodita; T') BHUBUYUTH OYJOBY HACIHHOTO 3ayaTKa, yTBOPEHHS MAaKpOCIOp Ta
PO3BHUTOK KIHOUOTO rameTodira.

2. 3a repOapHUM MarepiajioM PO3TJISTHYTH OCHOBHUX TPEACTABHUKIB MOPSIKY COCHOBI: COCHa
cubipcbka (Pinus sibirica), c¢. kpumcbka (P. paallasiana), c. BeiimyroBa (P. Strobus), sumHa
3puyaiina (Picea exelsa), moapuna cubipceka (Laeix Sibirica) Ta iH. mpeacTaBHUKIB POIMH.

3. Po3rnsHYTH IIMIIKK XBOWHMX DPOCIMH Ta 3alMCaTH 1X YKPaiHChKiI Ta JIATUHCHKI Ha3BH.
BuBunTH, ontucatu Ta OOTpyHTYBAaTH BUKOPUCTAHHSI.

OCHOBHMM 3MICT

Tosonacinui (Pinophyta) — BuCcOKOOpraHi3oBaHi BHII[ POCIMHU 3 TPYIH apXerOHIAIbHHUX,
10 MPEJICTaBJICHI Ha 3eMHIN Kyl JHIle AepeBHUMHU (HOpMaMu 1 € MPOJOBKEHHSM T1UIKH €BOIIOIIT
NanopoTenoAiOHNX. 3 apXeroHiaJbHUMH pPOCIMHAMH iX TIIOE€JHYE HAsSBHICTh PEIYKOBAHOTO
apXeroHis 1 nepeBakaHHs B LIUKIII PO3BUTKY IUILIOIAHOT pa3u — ciopodirta. [loxonaTs rojgoHacinHi
3 J€BOHCBHKOTO Tepioay masneo3oro. lle maBHI pociuHM, OUIBIIICTD 13 SKUX HE JOXKHWJIA JI0 HAIUX
JIHIB.

B nmanwmit ywac HaiOuIbII MOBHO mpeactaBieHuii mopsmok Cochu. lle BiuHO3eneH1 (3a
JEeSIKUMHM BHUHATKAMH), JIE€PEBOBUAHI POCIMHU 3 TOJYACTUMH ab0 JYCKOBHIHUMH JIUCTKaMHU
(Mikpo(inpHa JTiHIS), MOHOIOAIAJILHUM Tally’)KEHHSIM Ta HasgBHICTIO eycrenu. llpoBigHUMEN
TKaHWHAMM € CUTOBHJIHI TPYOKM (KJIITMHH-CYIIYTHMKH BIiJICYTHi) Ta Tpaxeinu, 10 BUKOHYIOTH He
JUIIE TIPOBIAHY, a 1 MexaHIuHy QyHKIIt0. Tpaxei (CyIuHN) 3yCTpiHatoThCs JUILE Y IPEICTaBHUKIB
KJ1acy 000JIOHKOHACIHHUX, TUIIOB1 MEXaHIYHI1 TKAHUHU BiJICYTHI.

["onoHaciHHI MPUHLMIIOBO BIAPIZHAIOTHCS BlJl IHIIMX apXEroHlaT THM, L0 MalOThb HOBHM
opraH — HaciHuHy. HaciHMHa — BUIO3MiHEHHH B MpOILECI €BONIONII MIKpOCIOpPAHTiil (HaciHHUH
3a4aTOK), B IKOMY HE TUIbKH YTBOPIOIOTHCS METaclopu, aje i po3BUBA€ETHCA KIHOUMM raMeTo (it
BiIOYBa€ThCS 3aILIIIHEHHS 1 MOYaTKOBUH PO3BUTOK HOBOro cropodira (3apoaka HACIHUHHM).
HacinHst y roloHaciHHMX pO3BHBA€ETHCS 3 HACIHHUX 3a4aTKiB, SIKl JIe)KaTh BIJIKPUTO HA HACIHHUX
TycKax KIHOYMX IIMIIOK. 3BiJICH 1 Ha3Ba BIJILITY.

["onoHaciHH1 B IIUKJI1 PO3BUTKY MOBHICTIO BIIIWIUIN B BOJHOTO cepenoBuina. ['ameroditu

OyKe peaykoBaHi 1 mepeinum xutu Ha cnopodit. Cmopodit — cama pociavHa, Ha SKIH
(bopMyIOTBCS Makpo- 1 Mikpocmopu. Makpocnopu B HacClHHUX 3ayaTkax (MakpOCHOpaHTIsIX)
KIHOYMX IIUIIOK, a MIKPOCHOPH B MIKPOCHOPAHTiAX — YOJOBIUYMX MIMIIOK. Mikpocrnopu

MIEPEHOCATHCS BITPOM Ha HYIEIYC HACIHHOTO 3a4aTKa. [3 3urotu yrBOprO€THCS 3apOJJOK HACIHUHH, a
HACiHMHA — 3 HACIHHOTO 3a4aTKa.

Cocna 3Buuaiina (Pinus sylvestris) — Haii0ibII MOMIUPEHUH TIPEICTaBHUK TOPAKY COCHHU.
Ile nepeBo BucoTOI0 10 40 M, Bi4YHO3€JIEHE 3 JIMCTKAMHU-XBOEIO, MOHOMOAIAIBHUM TallyKEHHSM.
Pocnuna mMae 1Ba BuIM TaroHiB: MOJOBXKEHI 1 BKopodeHi. Ha BkopoueHux maroHax (Opaxibiacrax)
3HAXOAAThCS JTMCTKU. JIMCTKH TPUPIUHI 1 PO3MILIEH] O J1Ba. XBOIHKHU IJI1a/IeHbKI 1 TOCTP1, BUITYKIII 3
olHOTO OOKYy 1 TIocki 3 1iHmoro. [lomoBXkeHI TMaroHW TOKPHUTI HE3ETCHUMHU JTyCKOBUIHUMHU,
CHIpPAIIbHO PO3MILICHUMH JINCTKAMH.
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CocHa 3BMYaifHa — PO3AUILHOCTATEBA, OJHOJOMHA POCIMHA. YTBOPIOBATH HACiHHA BOHA
nourHae Ha 25-30 pomi xutTs. Ha BepXiBKax OMHOPIYHUX MAaroHIB YTBOPIOIOTHCS MOOIWHOKI
KIHOYI IIUIIKK (CTPOOLIH), SIKi MalOTh BiCh, Ha SIKIH CIIPaJIbHO PO3MIILIEHI M’ SICUCTI HACIHHI JTYCKU
(Makpocnopodinu) i rwriBuacTi — mokpuBHI. HaciHHI JIycKM HECyTh IO JBa HACIHHHX 3a4aTKH.
Hacinnuii 3a4aTOK MOKPUTUN MOKPUBOM (IHTETYMEHTOM), KM B OJHOMY MICII HE 3pOCTAEThHCHA,
YTBOPIOIOUM MIJIKOBX11 (Mikpomine). Becepennni HaciHHMIA 3a4aTOK 3allOBHEHWN TKAHWHOIO, IO
Ha3uBaeThes HynenycoM. Cepea KIITHH HyIenyca, ONmKYe 0 MUIKO BXOJY, BIIOKPEMIIOETHCS
apxecriopiajibHa KJIITHHA, sKa JUIMTBCA PEAYKI[IHHO, YTBOPIOYHM YOTHPH  TaruioigHI
rerepoTaliTHuHi Meracmopu (makpocrnopu) (puc. 1.). Tpu i3 HMX 3 4YacoM JereHepylTbh, a
3IAIIAETHCS JIUIIE OTHA (HYKHS).

LI Y

Puc. 1. Po3BuToK :kKiHo4oro ramerodira cocuu 3Buuaiinoi (Pinus sylvestris): 1 —apxecnopiansna
KIIITHHA; 2 — TEeTpa MeracIop; 3 — JUICHHS MEracopw; 4 — )KiHOYHif raMeTo (iT, SKHHA YTBOPIOETHCS 3 METaCIOPH.

3 MakpoCHopH pO3BUBA€EThCS KiHOUMI rametodit. [Ipu iboMy Makpocnopa IiIMThes 6arato
pas3iB, YTBOPIOIOYM TKAaHHMHY 3apOCTKa, B SKId BIIOKPEMIIIOIOTHCS IBI KIITHHH OJIMDKYE J0
IWIKOBXOAY. 3 HHUX pO3BUBAETHCA JBAa PEIYKOBAaHUX AapXeroHii — >KIHOYI CTaTeBl OpraHu.
ApXeroHiil CKIaJaeTbcs 3 SULEKIITUHU, YEPEeBHOI KIITUHU Ta 2-4 IMIMWKOBUX, 3aHYPEHHX B
TKaHUHY 3apoCTKa. 3 YacoM KIITUHU 3apOCTKa 3allOBHIOIOTHCS 3alaCHUMHU MOKUBHUMHU
pEYOBHHAMH, 10 BUKOPHCTOBYIOTHCS K MOKMBHA TKAHMHA HACIHMHH. Ii HA3MBAIOTH TEPBHHHUM
€HJIOCTIEPMOM, OCKUIBKM BOHAa YTBOPIOETHCS /10 3aIUTIAHEHHS 3a PaXyHOK TaljIoiJHOrO 3apocTKa
KIHOYOTO rameTodira.

binst ocHOBM OJHOPIYHMX MAaroHiB IOPOKY YTBOPIOIOTHCS YOJIOBIYI INHWIIKH, 3i0paHi
“kosiockom”. HosoBivya IMIMIIIKA Ma€ BICh, Ha sIKId po3MimieHi Mikpocnopodinu. KoxHuil 3 HUX 3
HIDKHBOI CTOPOHM Hece JIBa MIKpOCIIOpaHrii. ¥ CHOpaHTisiX B pe3yibTaTi pelyKIiHHOTo 1 MITO3HUX
MOJUIIB YTBOPIOIOThCS Mikpocnopu. Mikpocnopa — ramioifHa KJIiTHHA, 30BHI MOKpUTa JBOMa
obOonoHKkaMu. BHyTpiliHs 000710HKa — iIHTHUHA, a 30BHINTHS — ek3uHa. Ex3MHa B IBOX MiCIIAX BiICTa€e
BiJl IHTUHH, YTBOPIOIOUM TOBITPSHI MIIIEYKH Uil 3MEHIICHHS Baru. MIKpOCIOpH BHCHIIAIOTHCA 1
MEPEHOCATHCS BITPOM Ha KiHOYI IKMIKK. JKiHOUl MIMIIKK B 1IeHl Yac MOKPUTI JIMIKOIO PIMHOIO, /10
SIKOT MPUJIMMNAIOTh MIKpocTopu. PiguHa MOCTYNMOBO BUCHXA€E 1 3aTATYE MIKPOCTIOPY Ha HYIETYC
HACiHHOTO 3auyaTka. Mikpocmopa 4acTo MpOpocTae B MIKPOCIOpAHTii 1 Ha HYLEIyC HACiHHOTO
3a4aTka IMorajae mIokK.

3 MiKpOCIIOpY PO3BHBAETHCSI YOJIOBIUMil TaMeTo(iT (puc. 2.). BinOyBa€eThcst MiTO3HHM MTO/ILT
s]ipa MIKpOCIIOpPH, 3 YTBOPEHHSIM JIBOX fJep — MPOTaJialbHOTO 1 apxecnopiaabHoro. JlBosepHa
KIITHHAa Ha3MBaeThCsl MNWIKOM. Lle mouaTkoBa CTafis pO3BUTKY YOJOBIYOrO ramerodira.
[ToTim ninsiThest 0OMIBA s/pa, YTBOPIOIOYM JBI MpOTajialbHi, AHTEPUAIAIbHY 1 BEreTaTUBHY
kIiTuHY. [IpoTaniaabHi KIITHHY 1€T€HEPYIOTh, a BereTaTUBHA OYMHAE Oy1yBaTH MHJIKOBY TPYOKY,
0 POCTEe A0 apXeroHiiB HACiHHOTO 3auyaTKa. AHTepHIialbHa KIITUHA AUTUTHCS, YTBOPIOIOYU
0a3ayibHY (KJIITHHA-HIXKKa) Ta TeHEpaTUBHY KIITHHU. ba3zanbHa kiniTHHA QyHKIIOHATBHO BIAIOBiAA€E
BereraTuBHIi. B mel yac nuiakoBa TpyOKa pO3JIUISETHCS Ha JIBI HDKKH, OJHY 3 SIKUX Oyaye
BEreTaTHBHA, a JAPYyry Oa3anbHa KIITUHU. ['eHepaTuBHA KJIITHHA II€ pa3 AUINTHCS, YTBOPIOIOYHU J1BA
criepMii — 4OJIOBIYi raMeTH.

®opmyBaHHs TamMeTO]iTiB y COCHH 3BUYaiHOI TpuBae 12-14 wicsimiB. 3ariigHeHHS
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BiIOYyBa€ThCS TOMAI, KOJIM MUIKOBa TPyOKa JAOPOCTae J0 apXeroHiiB HaciHHOro 3avyatka. OnuH i3
CIIepMIiiB 37TMBAETHCA 3 SIMIEKITITUHOIO, YTBOPIOIOYH, IUIUIOINHY 3UTOTYy, a APYIHMi — BIAMHPAE.
3armigHeHHs y rojonaciHHux Biakpus .M. I'opoxankin y 1880 porii.

s . oo 4 £ X
Puc. 2. Po3BuTOK 40./10Biu0ro ramerogira cocuu 3puuaiinoi (Pinus sylvestris): A —noxin
apxecriopianpHOI KIIiTHHE; b — TeTpana Mikpocnop; B — mikpoctiopa; I'-E — yrBopeHHS 9omoBidoro ramerodita
(mmnky); XK — npopocTanss nuiky: 1,2 — npotamianeHi (pr30inHi KIiTnHM); 3 — aHTepHUIialdbHa KIIITHHA,;

4 — BereTaTMBHA KIIITHHA; 5 — KIIITHHA-HIKKA; 6 — CTIepMarcHHa KITITHHA.

I3 3uroTn crnoyaTtKy po3BHBA€ETHCS IMEPE3apoa0K, a MOTIM CHPaBXKHIA 3apOJIOK HACIHUHH.
Po3BuTOK 3apojKa BiiOyBa€eThCs 3a paXyHOK 3allaCHUX MO>KMBHUX PEUOBHMH NEPBUH: €HJIOCIIEPMA.
Hacinus nospiBae Ha HacTynHuid pik (puc. 3.). Llukia po3BUTKY pi3HUX COCEH IMPEJCTABJICHO Ha
puc. 3, 3, a.

3pi3 MoJI0/101 ’KiHOYOT MIMIIKK; B — HaciHHA JTycka i3 HaCIHHUMU 3adaTKaMu; I — O3 M0BXKHIN 3pi3 HACIHHOTO 3a4aTKa;
J1 — mo310BXKHiH 3pi3 HonoBivoi mumky; E — mo3mosxHiii 3pi3 Mikpocmopodina; K — muakoBe 3epHO; 3 — O3T0BXKHIi
3pi3 HaciHHA; 1 — HaciHHA JycKa CTUTIIO MIMIMIKHU: 1 — rpyTia 90JIOBIYMX MINMIIOK; 2 — MOJIOIA JKiHOYA IITHIIKA;

3 — cTurmi KiHOYl KKK, 4 — IHTETYMEHT; 5 — MIKpOIIijie; 6 — Hylenyc; 7 — eHiocniepm; 8 — apxeroHiii; 9 — nuikosa
TpyOKa i3 criepMmisimu; 10 — Mikpocmiopa#rii; 11 — ex3una; 12 — inTrHa; 13 — moBiTpsHMIA MimIoK; 14 — BereTaTnBHA
KIiTHHA; 15 — aHTepuAianbHa KIIiTHHA; 16 — mpoTamianbHi KIiTHHY; 17 — HaciHHA mKipka; 18 — 3apoaKoBHil KOpiHeIk;
19 — cim’simoii; 20 — rinOKOTHIIb.

TakuM YMHOM, LUK PO3BUTKY COCHU 3BMYAMHOI 3[iHCHIOETHCS 32 TPU POKU 1 B HHOMY
B1JI0yBa€eThCS YepryBaHHs cropodirta 1 ramerodita. JloMiHye B UKl PO3BUTKY CHOPOPIT — cama
POCIIMHA, TOMY IO Y ’KIHOUMX HIMIIKaX YTBOPIOIOTHCS MAaKpPOCHOPH, a B YOJOBIYMX — MIKPOCIIOPH.
["ameTodiT mepeioB xutu Ha copodiT 1 TOMY 3a3HaB 3HAYHOI PEAYKIIil 1 MOBHICTIO BIIIMIIIOB Bij
BOJIHOTO cepenoBuIa. ['ameroditu po3aineHocTaTeBi. JKiHounii raMmeTodit ABisie 0000 3apOCTOK
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3 IBOMa apXeroHisMH, B AKHX J03piBa€ MO OAHIN sifuekmiTHHI. YonoBiumMii raMeTodiT CKIaJaeTbes
3 IIECTH KIIITHUH (IBI IpoTajiaiabHi, BEreTaTHBHA, Oa3aibHa Ta IBa CIIEpMii).

R

.

7oK

tubo polinico
GAMETOFITO MASCULINO
. (QRANO DE FOLEN)

)

Puc. 3, a. lluka po3Butky cocum (Pinus sp.)

VYV nmepmmii pik MUKITY PO3BHTKY (DOPMYIOTHCA YOJOBIYUl Ta KIHOYI HIWIIKH, JO3PIBAIOTh
MIKpO- 1 MaKpocrnopu Ta BifOyBaeThcs 3anmwiieHHs. Ha npyruit pik mukiy po3BUTKY (OPMYIOThCS
rameTodiTu 1 BinOyBaeTbcs 3arutigHeHHss. Ha TpeTiit pik — po3BHBAETHCS, JO3PIBAE 1 BUCHIIAETHCS
HaciHHA. [{MKIM pO3BUTKY HaKIagarOThCs 1 TOMY HAaciHHA YTBOPIOE€Thbcs ImopiuHo. Illopoky Ha
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POCIIHMHI COCHU MOXHA 0auuTH IIUIIKH YOTUPHOX TUIMIB. Y0I0BIYI MHUIIKK 310paHi “KOJIOCKOM”, 1110
YTBOPIOIOTHCS MIOPIYHO. JKiHOWI IMIWIIKA TEPIIOTO POKY KHUTTSA 3HAXOMATHCS Ha BEpXiBKax
onHopiunux maroHiB (0,5-0,6 cm B nmomxuHy). B HUX (opMyrOThCS Makpocmopu. Y >KIHOYHX
IIUIIKAX JIPYroro POKy KUTTS YTBOPIOIOTHCS YOJIOBIUMK 1 kiHOYMM TrametodiTtu. BoHu 3HauHO
OB 32 PO3MIPOM, 3€JEHI, MAIOTh 3POCIi JIYCKH. Y KIHOYMX IIUIIKAX TPETHOT'O POKY KUTTS
no3piBae HaciHH. BoHM Oyporo Koibopy 3 pO3KPUTHMH JTYCKaMH.

Hacinnna cknafaeTbes 3 3apojKa, M0 PO3BUBAETHCA 13 3UTOTH, IEPBUHHOTO €HIOCIEPMY,
mo (HOpMyeThCsl 32 PaxXyHOK 3apocTKa raMeTo(dira, Ta HACIHHOI MIKIPOYKH, IO YTBOPIOETHCS 3
MOKPUBIB HAaCIHHOTO 3auyarka. [lIkipouka Mae KpuaaTuii BUPICT JJIs1 pO3MOBCIOIKEHHS HACIHHSL.

Jiiss o3HAHOMJICHHST 3 OKPEMHMH TPEJCTABHHUKAMH KJIacy XBOWHHX MOPSAKY COCHOBI
MOTPIOHO BUKOpHCTATH repOapHHWil MaTepial. 3BEpHYTH yBary Ha OCOOJMBOCTI BETETAaTHMBHHX
oprasiB i mumok (puc. 4.).

Puc. 4. Illumkn XBOMHMX POCJIHUH: 1 — cocna 3uuaiina (Pinus sylvestris), 2 — c. cubipceka (P. sibirica),
3 — c. Beiimyrosa (P. strobus), 4 — moxpuna cubipcska (Larix sibirica), 5 — sunna 3suuaiina (Picea abies),
6 — s1. cubipcrka (P. obovata), 7 — sumist cubipeska (Abies sibirica), 8 — s1. kaBka3scbka (A. nordmaniana), 9 — kunapuc
Biuno3esenuit (Cupressus sempervirens), 10 — tys 3axigna (Thuja occidentalis), 11 — mikpoctpo6in, 12 — mosoaa
JiHOYA MIMIIKA sUToBLs (Juniperus).

CriouaTKy BIIOKPEMIIIOIOTH POCIMHM 3 JAPIOHUMH JIMCTKAMH, PO3MILIEHUMHU MEPEeXpecHO-
MOMAapHO 1 SKI HAJATalOTh OJUH Ha ogHOTO — Iie Tyi. IloTiM cepen pocnuH, IO 3aTUIITUIKC,
3HaXOMSATh sUTiBELlb 3BUYAHUMN, TOJIKM HA MArOHax SIKOT'0 PO3MIIIEHI KUTBIIEBHIHO IO TPH.

BinOupaioTh pociavHM, SKi HE MalOTh BKOPOYEHHMX IIaroHIB 1 XBOS SKHUX pO3MILIeHa
CHIpambHO — 1€ SUTMHA 1 STUI. Y SUIHIN XBOIHKH HE KOJFOUl 1 Ha HIDKHIN CTOPOHI BUALIAIOTHCS /1Bl
O11yBaTi MOJOBXKEH1 CMYKKH.

3aMUIIaloThCs POCIUHHM, SIKI MAIOTh MOJIOBXKEHI 1 BKOPOUEHI MaroHu. Y COCHU 3BHYANHOI Ta
KPUMCHKOi Ha BKOPOYEHHUX MaroHax PO3MIIIYIOThCS 10 JIBi XBOIHKH, aJileé Y COCHH KPUMCBHKOT XBOS 1
IIMIIKY 3HaYHO OUIBIII 32 po3MipoM. Y cocHHU cubipchKoi Ta BeliMyToBOi Ha BKOpOUEHHUX MaroHax
PO3MINLIYETHCSI TIO 5 XBOTHOK, ajie y COCHU BEMMYTOBOi XBOTHKM TOHKI W M’AKi. Y MOJIPHUHH
cHOIPCHbKOi JINCTKM Ha 3UMY OMNAJal0Th 1 TOMY MaroHd OyAyTh TOJUMH 3 BEIHMKOI KIJIBKICTIO
JTPIOHUX HITUTIIOK.

Posrnsinyt marepian 3rigHO i3 3aBJaHHSM, BHKOPHCTOBYIOUM TaOuuui, repOapii, >KuBi
00’€KTH Ta TOTOBI Npenapatu. Y AanaTky B npeacraBieHo BUAM MOJOHACIHHUX POCIHUH, 1X HMIMIIKH
IIPEJCTaBHUKIB, SKi 3pOCTAIOTh HA TEPUTOPIi cTyaAMicTeuka YMmancbkoro HYC.
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Mopsanok riHKroBi mpeacTaBieHUN B CydacHI Quiopi OAHMM BHIOM — TiHKIO
asoJionareBe (Ginkgo biloba) mio 3ycrtpivaerbess Ha miBaHi Kwurato i B Smowii (puc. 5).
KynbpTuBy€eThHCS SIK CBSIICHHE JIepeBO. PociimHa Mae mipamiganbHy, MOHOMOIAIBHO PO3TATYKECHY
KpOHY Ta YEpelIKOBI JBOJIOMATEBl JUCTKU 3 JUXOTOMIYHUM JKUIKyBaHHSAM. CrocTepiraerbcs
BTOPUHHA aHATOMIYHA OyZ0Ba cTebNa, TOMY 110 YTBOPIOEThCS KaMOiil. PociuHu po3aiibHOCTaTEBI
nBoAOMHI. JKiHOYl IIMIIKKA YTBOPIOIOTHCS HA BKOPOYEHHUX IAaroHax B Ma3yxax JUCTKiB. KoxkHa
IIWIIKA CKJIATAEThCs 3 JIBOX HACIHHMX 3a4aTKiB, PO3MIMIEHUX Ha BEPXIBIl JUXOTOMIYHO
posranyxeHoi HiXKd. YOJIOBIYI MIMIIKA TAaKOXK YTBOPIOIOTHCS Ha BKOPOYCHHX ITaroHaX B Ma3yxax
JUCTKIB — cepexkononioni. KoxkeH Mikpocmopodin Hece aBa MiKpocHopaHris. Y HaciHHOMY
3a4aTKy YTBOPIOETbCS apXeroHalbHa Kamepa, 3allliJHeHHs BiAOYBa€TbCsl 3a JOMOMOTOKO
cniepmaro3oini. Hacinusa obepHeHno siinieBuane 3a (opMoro, Haraaye KiCTSHKY 1 Ma€e po3mipu 2-2,5
cM. 3O0BHIIIHIM IIap IIKIPOYKM HACIHUHM COKOBUTHM, BHYTpilIHIM — TBepaui. Hacinus 3
MEPBUHHUM €HIOCTIEPMOM, 3apPOJIOK 3 ABOMA CIM’ siosiMu. HaciHHS B)KUBAETHCS B TKY.

., k

Puc. 5. 3aranbuuii Burisia rinkro apoJonarese (Ginkgo biloba L.) Ta itoro mopdoJtoriuni
03HAKH: KPOHA, JTUCTKH, IO, HACIHHS.

[{ukn po3utky rinkro asosionarese (Ginkgo biloba L.) npeacrasieno Ha puc. 5, a.
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Especmnatozoides OQOGAMA INTERNA ESPECIAL  Oosfera  Formacion del zigoto
Puc. 5, a. Ilmxa po3sutky Ginkgo biloba L.
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IMpencraBuuk kiacy CaroBuuku (Cycadopsida), mopsinky CaroBuukoBi abo Ilukamnosi
(Cycadales), poauna 3amieBi (Zamiaceae), pix 3amisi (Zamia Sp.) — BiuHO3€eJE€HA JIEKOPATHBHO-
JUCTSAHA KIMHAaTHA pOCirHA. BaThKIBIIMHOIO POCIMHM € TPOMiuHi 1 cyoTpormiyHi jicu — Big [lapa B
bpazwunii no ®nopunu B CILIA 1 Ha Ky6i. Ha3Ba nporo poay nmoxoauTs Bijl JIATHHCHKOTO CJIOBA, SIKE
o3Hayae «30UTOK». Pij mpejcTaBlicHHI BIYHO3EJICHUMH HEBHCOKMMH POCIMHAMH. ICHYE OIHM3BKO
35 BuaiB 3amii. PopMOIO JIMUCTKU TPOXH Haraaye (Qikyc, MpoTe pO3MIpH Ili€i POCIUHU 3HAYHO
menmi. Ile HeBeswKa TpaB’siHUCTA POCJMHA 3 KOPOTKMMH cTebjiaMu, fKi CHIIBHO
TLIKYIOTBCS, YacTo crebsia IpsMoCTosYi. Y crebsiax € yIuiiIbHEHHs, AKI MICTATh KPOXMaJl.
CrtoBOyp riaakuid i HU3bKHK, pO3TATIOBAHUHN ITiJl 36MJICIO, 3a3BUYail BUTATHYTO-OYIh0011010HMIA.
Jlucrku 3amii HeBeJIMKI, IIKIPACTi, TJISTHIIEOBl, 3a0apBJieH] B TEMHO-3€JIeHHH KOJIip. BoHu
MarTbh OBaJbHY (popMy 1 miymicHI kpai. JIMCTK pocTe HE T'yCTO OJHE 3a iHIIMM, mipuacto. Ha
YyepeKy OyBae KiJIbKa KOJIIOYOK, ajie HaidacTie BiH riaaakuid. JIMcTouku J1aH1eTHoi abo OBaJIbHOT
¢dbopmu, Ot OCHOBM AUIATHCA Ha Bl YacTKW, INUIBHI 1 TBEpAl, 3 TIagkuMu abo 3y04acTuMu
KpassMd, iHOJI Ha CIIOMi JINCTOYKIB CHJIbHO BUAUISIOTHCA skwikd. [[IWIIKM Ha OHIA pOCITHUHI
MOKYTh OyTH JIMIIIE YOJIOBIUMMHU abo0 Jjuiie KiHounmMHu. Ilics mepioay HbOro 3amis siae
IUTOAY, IO HArajyloTh (OPMOI0 SITMHOBY INUINKY. HaciHHA Ii€l pociMHU MSICHCTE,
BI/IPIBHAETHCA OPUTIHATIHLHOIO (OPMOIO.

3aMis — BeJIbMU HONYJISPHUN y KIMHATHOMY KBITHHKapcTBl pif. Halwacrime MoxHa
3yctpitu Zamia furfuracea, 30BHi cxoxy Ha najibmy (puc. 6.).

Puc. 6. 3aranbuuii Burisia 3amii (Zamia furfuracea) Ta ii mmmka.

[{uK1 po3BUTKY 3aMii peJICTaBIeHO Ha pHC. 6, a.

3HaueHHsI TOJIOHACIHHHMX B Mpupoai: (opMylOTh NpUPOJHI JaHAmAadTH; €
enugikaropamu 0araThbox (IiTOLEHO31B; MAIOTh BOJOOXOPOHHE 3HAUYEHHS; MalOTh MPOTHEpO3iiiHe
3HAYEHHS; € KOPMOM Juig OaraThbOX MTaxiB 1 3BipiB; (OPMYIOTh 3HAUHY YAaCTUHY OpPraHIduHOl
PEUOBHMHH CYIIIi; OMOBHIOIOTH aTMoc(hepy KHCHEM; MPUHMAIOTh y4acTh y 3arajlbHOMY Kpyroooiry
PEYOBUH B IPUPO/IL.

BuKOpHCTAHHS TOJIOHACIHHMX B HAPOJAHOMY rOCHOJAPCTBi: 3a0e3neuyoTh OyAiBEIbHY
Ta 1HIIYy JACPEeBUHY; BHUPOOJISIIOTH BICKO3Y, IIOBK, IIEPCTh, IEITIOJI03Y, IITANelb; EKCTParykTh
Oanbp3amMH, CMONH, Kamdopy; BHUPOOJIAIOTH CIHUPT, OLTOBY KHCIOTY, IyOWJIbHI pPEYOBHHH;
BUPOOJISIIOTH XapyoBi MPOJAYKTH Ta BiTaMiHU (Keap, apaykapis, KeApoBa COCHA); BUAUIAIOTH B
atMocdepy (QITOHIMIM, OYUILAIOYH TTOBITPS; BUKOPUCTOBYIOTh Y (hapMaleBTHUHIN MTPOMHCIOBOCTI
(cia3mMalliTUKK); MaloTh NPOTHUEPO3iHE 3HAYEHHs (3aTPUMYIOTh IICKH); BUKOPHUCTOBYIOTHCS SIK
JeKOPAaTHUBHI POCIUHH.
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ESPOROFITO MASCULINO (2N) ESPOROFITO FEMENINO (2N)
Peracho de hojes pinnaticompuestas

Cétula del cansl vieetie GAMETOFITO FEMENINO (N)

Puc. 6, a. lluka po3BuTKy 3amist (Zamia sp.).
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TEMA 9, 10. BULI{I HACIHHI POCJIMHMU.
BIIJALI IOKPUTOHACIHHI ABO KBITKOBI POCJIMHUA
(ANGIOSPERMS=MAGNOLIOPHYTA).

IMinnapcrBo: Maroukogi (Cormobionta gynoeciatae).

Binia: IMoxpuronacinui (Magnoliophyta).

Kaac: Onnocim’sinoashi (Liliopsida=Monocotylidones).
006’exTH: Ipoaicka aBosmcta (Scilla bifolia).

Kykypyn3a 3Bnuaiina (Zea mays)

IMmenuus m'sika (7Triticum aestivum).
Kaac: NBocim’samoabHi (Magnoliopsida=Dicotyledones).
006’exTH: KBacous 3Buuaiina (Phaseolus vulgaris).

Sloayns nomammns (Malus domestica).

Kykine 3Buyaiinuii (Agrostemma githago)

Hykposuii 6ypsik (Beta vulgaris).

3ABJIAHHSA:

1. BUBYMTH LMKJI PO3BUTKY MOKPUTOHACIHHUX POCIHH.

2. 3a TabyuMIero Ta Ha TOTOBHUX IpenapaTax po3risiHyTH O0yI0BY MIKpPOCHIOP.

3. 3a TabnuLAMH Ta HA TOTOBUX Mpenaparax po3riasHyTH OyJOBY 3aB’f31, YTBOPEHHS MaKpPOCIIOP.

4. 3a Ta0UISIMA BUBYUTHU PO3BHTOK YOJIOBIUOTO Ta )KIHOYOTO rameTodira.

5. 3a TUMYAacOBHMMH TpernapaTaMd BUBUUTH OyAOBY MUIKY aHEMO(DUIBHUX Ta €HTOMO(IIBHUX
POCIHH.

6. Ha mpuknaai HaciHHS Topoxy abo KBacolli BUBYMTH OyHOBY HAciHMHU 0€3 eHaocmepmy i
nepucnepmy.

7. Ha npuknaji HacClHUH MILIEHUIl Ta S071yHI BUBYUTH OYJOBY HACIHHS 3 €HJIOCTIEPMOM.

8. Ha mpuknani HacinuHu Oypsika Ta 3a TaONHICI0 BUBYUTH OyJOBY HACIHHS 3 €HIOCIEPMOM i
MEPUCTIEPMOM.

9. PosrnsinyTH >xuBHH Ta (DiKCOBaHUN MaTepiall pOCIHH, TepOapHi 3pa3Ku.

OCHOBHMI 3MICT

IMokpuTonacinui (Magnoliophyta) — Haii6ibIII BHCOKOOPTaHi30BaHi POCIMHU 3€MHOI KYJIi,
ckianaTb 50% BiJx 3arajibHO1 KIJIBKOCTI BHJIB. BOHM npeacTaBieHl BEJIMKOIO PI3HOMAaHITHICTIO
KUTTEBUX (oOpM (IepeBa, Kyllli, HAMIBKYI, TpaB sSHUCTI OaraTopiuHi Ta OJHOPIYHI POCIIHHH).
BoHnu mMaroTh HaliJOCKOHAIIIY aHaTOMIYHY Oy/10BY (BHCOKOCIIEI1ali30BaH1 MMPOBI/IHI Ta MEXaHIuH1
TKaHUHM). J[1s1 NMOKpUTOHACiHHMX (KBITKOBMX) XapaKTepHI HOBI OpraHM — KBITKa Ta IUTIJ.
Im BnacTUBe mMOjBiiiHE 3aILTiTHEHHS, B PE3yNbTaTi SAKOTO YTBOPIOETHCA 3apOJOK MaHOyTHHOTO
ciopodiTa 1 TPUIUIOTAHUIN €HJIOCTIEPM.

HecrareBnii 1 crateBHii cmocoOM pO3MHOKEHHS YE€PTYIOTHCS MK COOO0I0, YTBOPIOIOUH ITUKIT
po3BuTKy pociuau (puc. 1.). [Ipu npoMy BiIOYBa€eThCs 1 yepryBaHHs sAepHHX (a3 — AUIUIOTIHON 1
rarIoigHoOl.

VY mukii po3BUTKY nepeBaxae criopogit. CropodiToM y MOKPUTOHACIHHUX € caMa pOCIUHA.
Ha cnopoditi popmyroTecst Mikpo- 1 Makpocniopu. Mikpocniopu ¢GopMyrOThCS Y THi3IaX MUJIsKa, a
MaKpOCIHOPH — B HACIHHMX 3a4aTKaXx 3aB’s31 MaTOUYKH.

['amerodiT  po3BUBaeThCA  Ha  cHOpPOdiTi 1 ~ MakCUMalbHO  peAyKOBaHUHU.
I'ametoditu pizHocTareBi. Yonosiuuit zamemoghim — TPOPOCTUN NHIIOK, IO CKIATAETHCI 3
BETETAaTUBHOTO sapa 1 ABOX criepMiiB. JKinouuii zcamemoghim — 3apoAKOBUN MIIIOK, IO
CKJIAJJA€ThCS 13 CEMHU KIITHH, — SHIEKIITUHH, ABOX CHHEPTiJl, BTOPUHHOTO SApa, TPhOX aHTHIIOI.

O6unBa ramerodiT npopocTatoTh Ha cropoditi. CrareBe NOKOIIHHSA (TaMeTodiT)
PO3BHUBAETHCH 13 ramioigHoi cnopu. ['aMeTodiT pO3MHOXKYETHCSI CTATEBUM CIIOCOOOM 3 YTBOPEHHSAM
ramer.
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Puc. 1. 3arajbHuil BUIJIST Ta IUKJ PO3BUTKY KBacoJi 3su4aiinoi (Phaseolus vulgaris): a -
MpoIiec MOABIHOTO 3aIUTiIHEHHS B 3apOJKOBOMY MIIIKY; 1 — AWIICKITITHHA, 3 TKOIO 3JIMBAETHCS OJVH i3 CEpMiiB; 2 —
CHUHEpPTiN; 3 — BTOPUHHE AP0, 3 SKUM 3JIHBAETHCS APYTUH CriepMill; 4 — aHTHIIOAN; 5 — MOKPUBU HACIHHOTO 3a4aTKa; 6
— THi3[a MWISKA 3 MIIKOM; 7 — THIMHKOBA HUTKA; § — CTOBIYMK MaTodky; 9 — 3cTiHKM 3aB’s131; 10 — mpuiimouka
MaTouky; 11 — 3aponkoBuii MiIoK; 12 — muisik; 13 — muinok (d9oJ10BivumiA raMeTodiT), mo GopMyeThCs IPH MPOPOCTAHHI
MikpocmopH; 14 — mopa B ek3uHi; 15 — reHepaTiBHE A1p0; 16 — BeretaTuBHE sA71p0; 17 — 3UTOTA, 110 YTBOpHUIIACS B
3apOIKOBOMY MIIIIKY HaCIHHOTO 3a4aTka; 18 — HaciHuHa, ska yTBOpHIIACS 3 HACIHHOTO 3a4aTka; 19 — mpopocTok i
JIOPOCIa POCIUHA CIIOPOQIT.

Kykypynza — onmHopiuHa TpaB’siHHCTa, PO3IUIHPHOCTATEBAa, OJHOIOMHA DPOCIMHA 3 KIIACy
OnHociM’1101bHUX, poauHM ToHKOHOTOBHX. Ha BepxiBIi cTe6ia po3MilleHI THYUHKOBI CYIBITTS —
BOJIOTI, @ MATOYKOBI CYIIBITTSI — TIOYATKH — 3HAXO/ATHCS y Ma3yXax JHUCTKIB (puc. 2.).

VY KBITKaX THYMHKOBUX CYIIBITh YTBOPIOIOTbCS MIKPOCIIOPH, & Y MaTOYKOBUX — MAaKpPOCHOPH.
[Iporiec yTBOpeHHSI MaKpOCIIOp 31HCHIOETHCS Y HACIHHOMY 3a4aTKy 3aB’s31 MAaTOYKH. Y TBOPCHHS
MiKpocnop BifOyBaeTbcsl y THi3gax muisika. [amerodith B KyKypyA3W poO3AiIbHOCTATEBI,
pelyKOBaHi 1 pO3BHBAIOTHCSA B MATOYI KBITKH. YOJI0BIUMiA TaMeTO(DIT YTBOPIOETHCS 3 MIKPOCIOPH
Ha mpuiiMoulli MaTouku. JKiHOuMi raMeTo(iT pO3BUBAETHCSA 3 MAKPOCIIOPH Y HACIHHOMY 3a4aTKy.
[Ticns 3aruTigHEHHS] 3 JWTDIOIMHOI 3UTOTH PO3BUBAETHCS 3apOJIOK HACIHHHH, a 3 TPUILIOTIHOT —
€HJIOCTIEPM.

O1xe, y KyKypy/A3u HAaCIHHS 3 €HAOCIIEPMOM, 3apOJIOK 3 OJIHIEI0 ciM’simoeto. [1mi 3epHiBKa
— CIpaBXHIN, OJHOHACIHHUM, NPOCTUH, CyXHUil, y SKOTO OIUIOJIEHb 3POCTAETHCS 13 HIKIPKOIO
HACIHUHHU.

TuynHKa — CKJIaJ0Ba YaCTHMHA KBITKH, PO3MIIEHA MIC/s YaIIOJIHCTKIB 1 TENIOCTOK.
BoHa ckitamaeTscs 3 THUMHKOBOT HUTKH 1 MUJISIKA. 3aKJIaIa€ThCs THYMHKA HA KBITKOJIOXKI y BUTIISII
Oyropka MepucTeMaTH4YHUX KIITHH. CrodaTky (OpMyeThCs NMISK, a IMOTIM 33 PaxyHOK
IHTEPKAJISIPHOTO POCTY — THYMHKOBA HUTKA. DopMyBaHHS MWISIKA TTOUYMHAETHCA JAUGEPESHITIAIIEI0
30BHIIIHBOTO MIAPYy KIITHH, SIKI IEPEeTBOPIOIOTHCS Ha emigepmic. B cybeninepmanbHOMY Iapi, Ha
MiICTI MaOyTHIX MUJIKOBHX THI3/, BIJOKPEMIIIOIOTHCS YOTHPU apXecropiayibHI KIITHHHU, KOXKHA 3
SKUX JUTUTHCS MITO30M, YTBOPIOIOYHM HA30BHI MapieTalibHy, a J0 CEpeIMHU CIOPOreHHY KIIITHHH.
B pesynprari GaraTopa3oBoro mojauly MapieTanbHOI KIITUHHU YTBOPIOIOTHCA TPU IMAPU KITITHH:
Qioposnuii  (cybeminepMalnbHuil), OezeHepyrouuil (HEBIIOMOTO TPU3HAYEHHS) 1 manemym
(BuCTEISIIOUUTA).
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Puc. 2. LlukJ po3BUTKY KYKYPY/A3H4 3BHYaiTHOI (Zea mays): a) copodit: 6 — rametodir;
M — meiio3; 1 — 3urorta; 2 — 3ap0JI0K HACIHUHMU; 3 — MPOPOCTOK criopodiTa; 4 — 1opociuii cropodir;
5 — THYMHKOBA KBiTKa; 6 — MaTOuKOBa KBITKA (TIO3I0BXKHIN po3pisi), 7, 8 — yTBOpEHHS MIKpOCIIOp;
9,10 — po3BuTOK HoJ0BiuOro ramerodira (muiky); 11,12 — yrBopenns meracmop; 13-16 — po3BuTok
»)KiHOUYOro ramerodiTa (3apoaKoBoro mimka); 17 — 3amigHeHHs.

Dibpo3nuil wap CKIANAETHCS 13 NIUIBHO PO3MINMIEHUX B OJUH IAp KIITHH, SKI MarOTh
MOTOBIIEHI pajialibHI Ta BHYTPIIIHIO TAaHT€HTAJIbHY CTIHKH, B Pe3yjibTaTi 4Ooro BiAOYyBaeThCs
BIJIKpUTTS THI3/I MUJISIKA 3@ PaXyHOK CKOPOYEHHS 30BHIIIHBOI TOHKOT CTIHKU KJIITHH.

ITin $hi6po3HUM HIApOM 3HAXOAUTHCS WiApP HEGIOOMO20 NPUHAYEHHA, IO CKIATAETHCS 3
HEBEJIMKUX 3a pO3MIPOM KIITHH, $KI BHUKOPUCTOBYIOTHbCS Ha NOOYIOBY MIKpOCHOp, abo Xk
30epiratroTbcs B 3pUIOMY MUIISKY.

Buympiwmnin wap xi1iTuH — manemym BHUCTENA€ TWIKOBI THi3ga. KimituHM Tamnerymy
BEJIMKHUX pO3MipiB, OaratosiiepHi, 6arati HOXKMBHUMH pedyOoBHMHAMHU. BOHM BUKOPUCTOBYIOThCS ISt
dhopmyBaHHS MIKpOCIIOp. Y YaCTHHH POCIHH CTIHKU KJIITHH TalleTyMy PO3UMHSIOTHCS 1 IUTOIUIa3Ma
YTBOPIOE NEPUTLIA3MOAIN, pOOISUN MOXKUBHI PEUOBUHHU OLIBII JOCTYIHUMHU AJISE MIKPOCTIOP.

ChopmoBanMii TWISIK CKJIQa€Tbcs 3 JIBOX TIOJIOBUHOK, 3B’A3aHUX MK Cc000l0 3a
JIONIOMOT 010 B’si3anblis. B’s3ambiie — 11e NMpOJOBXKEHHSI THYMHKOBOI HUTKH, Yepe3 sIKe MPOXOAUTh
CYIMHHO-BOJIOKHMCTUN mydoK. Jlo TNHISKIB NiAXOAWTH KOJATepalbHUM 3akpuTHil abo
KOHIIEHTpUYHMHA aM(ikpuOpanbHUil CyIUHHO-BOJOKHHCTUH mMy4yok. Ko’kHa MOJOBMHKA MMIISKA
CKJIAJIA€THCS 3 JIBOX MIJIKOBUX THI3/I, B SIKUX 3HAXOASTHCS MIKPOCTIOPH.

CrioporeHHi KJIITMHH TaKOX JAUIATbc Oarato pasiB, (OpPMYIOUHM MAaTEPUHCBHKI KIITHHH
Mikpocnop. KoxkHa MaTepuHChKa KIITHHA AUTMTHCS PEAYKILIMHO, YTBOPIOIOUU TE€TPaly rarioiTHUX
Mmikpocnop. [Iporiec yTBOpeHHs MiKPOCIIOp Ha3UBAEThCS MIKpocnopozenezom (puc. 3, 5, a.).

Mikpocnopa — 1ie TamioinHa KIITHHA, TTOKPUTA 30BHI JBOMa OOOJIOHKAMH — €K3WHOIO Ta

iHTHHOIO. [Hmuna — BHYTpIlIHA TOHKa OOOJIOHKA, a eK3uHa — 30BHIINIHA TOBCTa. I[HTHMHA
CKJIQIAETHCS 3 IEITI0NIO3H 1 IEKTHHOBUX PEYOBHH, a €K3MHA — 3 TOJICHUHY 1 [eTono3u. B ex3uHi €
HEMOTOBIIEHI MiCIsI — TOpH, a TMOTOBLIEHAa 4YacTWHA MAa€ pi3HI BUPOCTH, HEOOXIJTHI JUIs

PO3MOBCIO/KEHHS. Y MICHAX PO3MIIIEHHS TMOp B €K3MHI IHTHHA YTBOPIOE MOTOBUICHHS 3
MEKTUHOBUX PEYOBHH.

Y  pe3ynabTaTi NPOPOCTaHHA  MIKPOCHOPH  (OPMYETHCS  YOJIOBIUMH  TaMeTodiT.
dopmyBaHHS HOTO YacTO PO3MOYMHAETHCS 1€ B THi3Al muwidka. I[Ipu mpomy sapo MiKpocropu
IUINTBCSI, YTBOPIOIOUM BEreTaTHBHE 1 TeHepaTUBHE sjpa. Taka OBOsIEpHA KIIITHMHA HAa3UBA€THCS
MIUJIKOM - II€ TIOYaTKOBA CTa/lis PO3BUTKY YOJIOBIYOTro ramerodita. [IMIoK THM 4M 1HIIUM LUIIXOM
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NEPEHOCUTHCSI HAa NPUHMOYKY MAaTOYKM 1 TaM BinOyBaeTbcs JalblIMil picT ramerodira.
BereratuBHy KIITHHY NHIKY TOTPIOHO pO3TIAIaTH SK TOMOJIOT YOJIOBIYOTO 3apocTKa, a
TCHEPATUBHY — SIK TOMOJIOT aHTEPHUIisl, TOMY MOKHA TOBOPUTH PO KPAHHIO PEAYKIIIO YOIOBIYOTO
rameTodita MOKPUTOHACIHHUX pociuH. [licis mo3piBaHHS MUIISKH PO3CTPICKYIOTHCS 1 TMHIIKOBI

3epHa 3BUTLHSIOTHCA.
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Puc. 3. Mikpocnoporenes Ta po3BUTOK 40JI0Bi40ro ramerodira NOKpUTOHACIHHNX POCJIMH:
A — pO3BHTOK NWJISIKA: € — EIiAEePMIC; ¢ — cyOeniepManbHui map; eHa. — enporelii (Gpidpo3uuii map);
a — apXeocCIopiii; TII — raneTaubHuil mwap. b — cxema po3BUTKY MUIKOBUX 3epeH: 1-5 — MiKpocmoporeHes;
6-10 — po3BUTOK HOJIOBIUOT0 rameTodiTa.
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B pe3ynbTati 1ansmoro npopocTaHHs MUIKY, IHTHHA BUXOJUTh Yepe3 OAHY i3 MOp B €K3UHI
1 hopmye TUIKOBY TpyOKy. [ImiikoBa TpyOKa pocTe 3a paxXyHOK BEr€TaTHBHOTO Spa 10 MPUIMOYII],
CTOBITYUKY Ta CTIiHIII 3aB’sI31 O HACIHHOTO 3a4aTKa, a TCHEPATUBHE SAPO ITUTHCS, YTBOPIOIOYHU JBA
criepmii, siki, Ha BIZIMIHY BiJl CIIEpMaT030i/1B, HE MalOTh JUKTYTHUKIB.

Po3Mipu mUIKOBHX 3€peH y POCIHMH AYKE€ BiIPI3HAIOTHCS. BUIBIIOCTI pOCIMH XapakTepHa
cepenHs BenmuunHa MKy — 10-15 mikpoH, ajme BoHa Moke pocsraTd HaBiTh 200 mMikpoH (TapOys3,
MaibBa) (puc. 4.).

Puc. 4. Tunu nUIKOBHUX 3€PeH: a — Gepi3Ku NOILOBOT; 6 — KOHOTIENb; B — MBO3/IMKH;
r — rap0ysa; 1 — upIei; ¢ — pACTY; € — TUPJINYA; 5K — IIABIil.

EnToModinbHI (KOMaxo3anuibHiI POCIMHU) YTBOPIOIOTh MIJIOK BEJIMKOTO PO3MIpY 1 B Mamiit
KimpkocTi. [Ipy 1IbOMy eK3MHA Ma€ pi3HI MPUCTOCYBAHHS JUISI MPHKPIIUIGHHS 1O Tijla KOMax
(puc. 5.). Y anemodinbHUX (BITPO3aMWIbHUX POCIMH) TMHJIOK CYXHUH, ApiOHHI, YTBOPIOETHCA Y
BEJIMKIHM KIJIBKOCTI, 1[0 HEOOXI1IHO JyIs 3a0€3I1eUeHHS BHOKMBAHHS IIOTOMCTBA.

.-“ : ’
Puc. 5. 3aransumnii Burasa Scila bifolia.
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Puc. 5, a. Po3BuTtok 4oJioBiuoro ramerodira y (Scila bifolia): 1 - nopocna pocmua: 2 — iammxa ; 3 —
3pi3 MIIAKA 3 MIKPOCTIOpaHTisIMH; 4 — MaTepUHCHhKA KIIITHHA MIKPOCTIOPH; 5 —TI0Zin Merio30M; 6 — TeTpaa raIuioimHIX
MiKpocnop; 7 — OKpeMa MiKpocIiopa; 8 — MIIoK; 9 — yTBOpeHHs MHIIKOBOT TpyOKH; 10 — reHepaTUBHA KIIITHHA;

11 — BereraruBHa KIIiTHHA; 12 — cnepwii.

Martouka KBITKH 3aiiMa€ IEHTpaIbHE TMOJOKCHHS Ha KBITKOJIOXKI. Y KBITIII MaTOYKa MOXE
OyTu omHa abo 6araro. CyKymHICTh MaTOYOK — 2iHeyeil. MaTo4yka MOke OyTH yTBOpEHA OJHUM a0
KUTbKOMA TUIOJIOJIMCTHKAMU (Kaprenamu). Po3pi3HSIOTH Taki YaCTHMHU MAaTOYKU: HPUUMOYKA
(BepxHsl pO3NIMpEHa YacTHHA), CMOGnYuK (CEepelHsS 3BY)KCHA 4YacTWHA) 1 3a6’a3b (HYDKHSA
po3IMpeHa YacThHa). B 3a1eXHOCTI BiJ KUTBKOCTI IJIOJOIMCTHKIB 1 OCOOJMBOCTEH iX 3pOCTaHHS
3aB’s131 OyBalOTh OJHOTHI3AHI W OaratorHiznHi. B rHi3gax 3aB’s31 po3MillleHI HACiHHI 3a4aTKH
(Maxpocnopanrii) (puc. 6.)

" ) "
Puc. 6. 3aB’s13b y niBoHii nepeBoBuaHoi (Paeonia sufriticosa).

3aB’s3b MPOJIICKM TPUTHI3/IHA, BOHA CKJIANAEThCA 3 TPHOX IUIOJOJUCTUKIB. Y KOXKHOMY
THI3MI 1O JBa HACIHHUX 3a4aTKu. 30BHI 3aB’si3b MOKPHUTa CIMIJAEPMICOM, MiJ HUM pPO3MIIIeHa
napeHxiMa CTIHOK 3aB’s131, B SIKi MPOXOAATH KoJaTepajibHi 3aKPUTI CYAMHHO-BOJOKHUCTI ITYYKH.
['Hizma 3aB’s31 BHUCTENEHI eMiIEPMAIBHOI TKaHWHOKIO. lleHTpasibHYy dYacTWHY 3aB’si31 3aiimae
TUTAIICHTA, J0 SKOI MPHUKPITUTIOIOTHCS HACiHHI 3a4aTku (puc. 7, 8.).

Hacinnuii 3ayaTok 3akiajaeTbcs y BUIMAAL Oyropka MeEpUCTEMaTHYHHUX —KIIITHH.
Judepenuianiss MOYNHAETHCS YTBOPEHHSM IHTETYMEHTIB (oauH a0o JBa), LIO0 IOKPHUBAIOThH
HaCIHHHMM 3a4aTOK 30BHI. B 0fHOMY MicCIll IHTETYMEHTH HE 3POCTAIOTHCS, YTBOPIOIOYH HUIKOBXIO
(Mikpominie). BHyTpimIHS TKaHMHA Ha3MBA€ThCS HyLENTycoM. YacTHMHAa HACIHHOIO 3ayaTka,
IPOTUJIC)KHA IWIKOBXOAY, HA3UBAETHCS Xana3010. J[s TPUKPIIIICHHA YTBOPIOETHCS HACIHHA
nixcka (QyHIKYIIOC), a MiCIe TPUKPIIJICHHS HA3UBA€ETHCS IJIAIICHTOIO.
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Puc. 7. I'ineneii mpoJickn aBosmmcroi (Scilla bifolia): A - saransnuit Burssan; b — nonepeunuii 3pis 3a’s3i;
B — HacinHuii 3a4aTok: 1 —3aB’s13b; 2 - CTOBIMYMK; 3 - IpUiIMOYKa; 4 — CTiHKA 3aB’s13i; 5 — 'HI3/10; 6 — HACIHHUIA
3a4aToK; 7 — HAaCiHHA HiXKKa; 8 — mianeHTa; 9 — interymenty; 10 — mikpomine; 11 — xanaza; 12 — Hynenyc;
13 — 3aponkoBwuii Mitiok; 14 — sitekniTina; 15 — cunepriau; 16 — antunosau; 17 — BTOpUHHE SPO.

Cepen KITHH HyIeixyca OIMX4Ye 10 THJIKOBXOAY BITOKPEMITIOEThCS KIIITHHA, SKa
30IMBIIYETHCSI B pO3Mipax 1 Ha3MBAETbCA apXeClOpiadbHOI. 3rofoM BOHA MOJUISETHCA,
YTBOPIOIOYM HA30BHI OKPUBHY, a JI0 CEPEAMHU CIIOPOTeHHY KIITUHU. [IOKpUBHA KIIITHHA JITUTHCS
Oarato pa3iB, YTBOPIOIOYHM MiJBICOK, SIKHH 3aHYPIOE CIIOPOTEHHY KIIITHHY B TKaHWHY HYIIETyca.
CroporeHHa KIITHHA JIUTMTBCS PEAYKLIHHO, YTBOPIOIOYM YOTHPU MEracmnopu (MaKpoCIOpH).
ITporiec yTBOpeHHsI MakKpOCHOp Ha3UBAEThbCs MakpocmoporeHesoM (puc. 9.). Tpu 3 uyoTHpbOX
MaKpOCIIOp JIETEHEPYIOTh a OJIHA, PO3MIIIIeHA TTHOIIIe, 3aTUIIIAETHCS.

4

Puc. 8. BynoBa KBiTKH, HACIHHOT0 3a4aTKY, 32POIKOBOI0 MillIKa Y NOKPUTOHACIHHUX
I — mo310BXKHIH 3pi3 KBITKH; | — MEMIOCTKY; 2 — YAITOJUCTHKH; 3 — THUMHKA; 4 — IPUAMOYKA MATOYKH; 5 — CTOBITYHK;
6 — 3aB’s13b; 7 — 3apOAKOBUII MIIIOK; 8 — muikoBXia. I — HaciHHWMIA 3a4aTok; | — AAIEKTiTHHA; 2 — TTHIIKOBA TPYOKa;
3 — aHTHIIONU; 4 — BTOPUHHE SAPO; 5 — CHHEPT/IN.

3 MakpocCIopu yTBOPIOETHCS KIHOUMHM rameTodit (3apoaxkoBuil Mimok). [lpu npomy sapo
MaKpOCHOPH JIIUTHCS MITO30M TPHUYi, YTBOPIOIOUYH 8 d1€p, PO3MIIIEHUX 110 YOTUPH HAa KOXKHOMY
MOJTFOCI. 3 KOKHOTO TIOJIIOCA 10 OJTHOMY SIJIPY BIAXOMASTH 10 CEPEANHHU 1, 3TUBAIOYHCH, YTBOPIOIOTH
BTOpUHHE sApo. TpH sapa Ha MIKPONUIAPHOMY KIiHII TEPETBOPIOIOTHCS HA SHIEKIITHHY 1 ABI
cuHepriau (KJIITUHU-CYITYTHUKH), @ Ha XaJa3HOMY — Ha TPU aHTUIOIU. TakKUM YHHOM, YTBOPIOETHCS

79



cimM siep (IIICTh TAaIUIOIMHUX 1 BTOPUHHE SIAPO — JUIUIOITHE), KOKHE 3 SKUX OMSTa€ThCS MApOM
UATOIUIA3MUA 1 TIEPETBOPIOETBCST B roiy KimiTtuHY. ChOpMOBaHHMI  3apOJAKOBUN  MIIIIOK
CEMUKJIITHHHH.

Puc. 9. Po3BUTOK XkiHO40r0 rameTo(iTa y NOKPUTOHACIHHMX: 1 — nopocna pociuua ciopodira;
2 — marouka; 3 — 3pi3 3aB’s131; 4 — HACIHHUIT 3a4aTOK; 5 — MEPIIHNA MOUT CHOPOTeHHOI KIITHHHU (Mei03); 6 — mpyruit
TIOJIUT CIOPOT@HHOI KITHHU (Meii03); 7-9 — mocnimoBHI moainm siapa Makpocmopu (Mito3); 10 — 3apoakoBHid MIIIOK
(xinouwmit rameTodit); 11 — po3Butok HaciHmHM; 12 — eHmocmepm; 13 — 3apomok.

3arayibHUi  BHUIISA OKUTTEBOTO ILHMKJIY PO3BUTKY IOKPUTOHACiHHHX (Angiosprms)
IIpe/ICTaBJIeHO Ha puc. 9, a.
Hacinni 3auatku OyBaroTh Tpbox THMiB (puc. 10.):
- amponni (psiMi), KOJIX BEPXiBKa HYIETyca MPOTHICKHA (DYHIKYIIOCY;
- anamponni (00epHEH1), KOJIM BepXiBKa Hyllelyca napaieibHa (QyHIKYIIoCY;

Puc. 10. Tunu HaCiHHUX 3a4aTKIiB: a-6 — psAMuii; 1-¢ — 3irHyTHiA; B-T — 06epHEHHit: 1 — 30BHINIHIi;
2 — BHYTpIIHIH iHTEryMeHT; 3 — Hylenyc; 4 — 3apOJKOBHUI{ MIIIOK; 5 — MPOBIJHUH ITy4OK; 6 — Xanasa.
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Anther cross section

Sperm nucleus._ £

© Prentice-Hall, Inc.

Puc. 9, a. 3arajpHuii BULJISI (KATTEBOrO IUKJIY PO3BUTKY MOKpHUTOHACiHHUX ( ANgiosprms) y
aasatepa (Lavatera sp.) poaunu (Malvaceae).

[Ticna ¢popmyBaHHS KIHOYOTO 1 YOJIOBIYOTO reMarodiTiB, 1110 HECYTh T'AMETH, BiZIOYBA€ThCS
nojBiiHe 3arutiaHeHHs. [TuikoBa TpyOka pocTe 1Mo HeNIIbHIA TKaHWHI MPUHMOYKH, CTOBITIUKY, TIO
CTIHIIl 3aB’A31 10 HAacCIHHOTO 3adaTKa 1 NMPOHUKAE B 3apOJKOBUH MIIIOK MK SHIEKIITHHOIO 1
cuHeprigor. Jlo mboro yacy BereTaTuBHE SAPO JIETEHEPYE, a B MUIIKOBIM TPyOIll 3aJIUIIAIOTHCS J[BA
cnepmii. CuHeprizia po3uuHs€ KiHYMK MHUIKOBOI TPYOKM 1 cama NpU LBOMY THHE, a crepmii
BWJIMBAIOTHCA B 3apOJKOBUN MIMOK. OIUH CHEpMiil 37IMBAETHCA 3 SUIEKITITHUHOIO, YTBOPIOIOYH
JMIUIOIIHY 3UTOTY, a IPYTUI — 3 BTOPHHHUM SIIPOM, YTBOPIOIOYH TPHUILIOINHY 3uroTy (puc. 11).

B pesynpTaTi 3ammigHEHHS pPO3BUBAETHCA HaciHWHA W munia. HaciHuHa po3BHBAEThCS 3
HACIHHOI'O 3a4aTKa, OILIOACHD — 13 CTIHOK 3aB 531, a INIOJOHIKKA — 3 KBITKOHIXKKH.
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Puc. 11. lloasiiiHe 3anJIiIHEHHs] Y NOKPUTOHACIHHMX POCJIMH: A — 3apOJKOBHI MillOK:
T — MMJIKOBA TPYyOKa; CM — CHHEPriza; K — SIMLEKIITHHA; I'sl’ — FeHepaTHBHE PO, SIKE 3aILTiTHIOE
SHIEKITITHHY; TSI — TeHEpaTUBHE SIPO, SKE 3aIUTLIHIOE JUIUIOIAHE AP0 3aPOAKOBOTO MiMIKa (sS3M); aH — aHTHTIO .
b -1, 2, 3, 4 — mocninoBHi cTajil yTBOPESHHS MiIBICKH, 3apOJIKa 1 CHIOCIIEPMY: O — MiABICOK 1 3apOJIOK;
P — SHIOCIIEPM.

VY OynoBiI HACIHUHU PO3PI3HAIOTH TPU CKIAAOBI YAaCTUHU: 3apodok (TMOYaTKOBa CTais
PO3BUTKY criopoiTa), noxcueéHy mKaHuHy Ta WIKIpouKy. 3apOoJIOK HACIHUHHM YTBOPIOETHCS 3
JTUTUIOTAHOT 3UTOTH (3allTiAHEHOI SHIEeKTITHUHU), HIKIpOYKa — 3 TMOKPHUBIB HACIHHOTO 3a4aTrka.
[ToxxmuBHa TkaHWHa OyBa€ NBOX THITIIB: eHOocnepm 1 nepucnepm. EHmocniepM yTBOPIOETHCS 3
TPUILIOIHOI 3UTOTH (3aIUTiAHEHOT0 BTOPHMHHOTO fA1pa), a IMepHclepM — 3 KIITHH HyLelyca.
AHTHUDOM 1 cUHepriau jaereHepyroTh. [Ipu (opMyBaHHI HACIHMHU MEPIIOI0 MOYMHAE JUTUTHUCS
TPUILIOiIHA 3UroTa, 1o Qopmye eHaocnepMm. Po3pi3HAIOTH /1Ba TUIIM YTBOPEHHS €HAOCIEPMY:
HYyKJIEapHUH (A1epHUI) 1 HEeMONApHUM (KIIITHHHUM).

Adepnun (HykneapHuil) Tun GopMyBaHHS €HJIOCTIEPMY XapaKTEpHH, B OCHOBHOMY, OJIHO
CIM’SITOJIBHHUM, aJie 3yCTPIYAEThCA M Y ABOCIM A0bHUX. [Ipu HhOMY 3aruliTHEHE BTOPUHHE SJIPO
JUTNTBCSI MITO30M Oarato pasiB. MiTo3 BiI0yBaeTbcsl 6€3 IUTOKIHE3Y, TOMY BCi siipa 3HAXOJAThCS B
LUTOIJIa3MI 3apOJIKOBOIO MIIIKa, KA MOCTYMOBO 30LIBIIYEThCS Yy po3mipax. B mportoriasmi
HarpoMa/IKyeThCsl OLJIOK, KpOXMallb, KHPHU, 1 BOHA Ma€ BUIJISA MOJIOUHOI pinuHU. Taka crajis
HA3MBA€THCS MOJIOYHOIO CTUIJIICTIO (3J1aKH). Slipa MpOAOBKYIOTH JUIUTHCS 1 3alOBHIOIOTH BECh
3apOJIKOBHI MIIIOK, a TIOTIM BOJIHOYAC BiOYBA€ThCS LUTOKIHE3 1 YTBOPIOIOTHCS OOOJIOHKH KIIITHH.
VY TBOpeH1 KIITUHHU 1€ AUIATHCS, YTBOPIOIOYH MTOKUBHY TKAHUHY HACIHUHU - €HJIOCTIEPM.

Knimunnui (uemtonspHuil) Tun (QopMyBaHHS EHJOCHEPMY XapaKTepHUH BOJIOJBHUM
3pOCIIOTIEIIOCTKOBUM 1 XapaKTEPHU3YEThCS THM, IO TOAUT sAep BiAOYBAa€TbCS 3 IUTOKIHE30M 1
3apOJIKOBHI MIIIOK OCTYIIOBO 3aIIOBHIOETHCS KIIITHHAMH, 3 SIKUX YTBOPIOETHCS €HAOCIIEPM.

3apoI0K HACIHUHM YTBOPIOETHCS 13 3aIUTITHEHOT SUIICKITITHHY, KA TeIKUN 4ac 3HAXOIUTHCS
y CTaHi CIOKOI0, TOKPUBAIOYHCH LIETI0I03HOI0 000710HKOK0. [licist mepioro noaiay yTBOPIOIOTHCS
JIB1 KJIITHHHM. 3 OJIHI€T 3 HUX MUISIXOM 0araropa3zoBOTO MOUTY YTBOPIOETHCS IMIABICOK, SIKHM 3aHYPIOE
ApYyTy KJIITUHY INIMOIIEe B eHaocnepM. 3 wi€l KIITHHU BUHUKAE CIOYATKY MEpeA3apo/ioK, a MOTIM
3apoAoK. PO3BUTOK HACIHMHU Y PI3HUX POCIUH 3HIHCHIOETHCS MO-PI3HOMY, 1 TOMY YTBOPIOIOTHCS
YOTHPH THUITH HACIHHA: HACIHHA 0€3 eHJ0CIepMY 1 IEpUCTIEpMY; HACIHHS 3 €H0CIIEPMOM; HACIHHS 3
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MIEPUCTIEPMOM; HACIHHS 3 €HJOCIIEPMOM 1 IEPUCTIEPMOM.

Hacinns 0e3 enjocnepMy i mepucnmepMmy YTBOPIOETHCS Y IBOCIM SIOBHUX POCTHH 1
XapaKTepU3yeThCS THM, 10 B Tpolieci (JOpMyBaHHS HACIHMHHU BECh €HIOCIIEPM BUTPAYAETHCS HA
po3BuTOK 3apoxaka. Ilpu npomy Hynenyc He 30epiraerbcsi, Tak SK BUTICHSETHCS 3apOJAKOBHM
MiIKoOM. B 11boMy BUNaaKy B HACIHHHI PO3PI3HAIOTH JIBI CKJIAQIOBI YAaCTUHU: 3aPOJIOK 1 IIKIPOUKY.
3apoJIOK CKJIQJA€ThCSl 3 3apOJKOBOIO KOPIHI, CTEOebllsd, OpYHEYKH 1 JBOX CiM’ SI0Jb.
CiMm’simoni 1oOpe pO3BUHEHI 1 MICTATh 3amacHi TOKWMBHI PEYOBUHU. Takui THUN HACIHHS

Puc. 12. 3araabHuii BUrIs1 Ta 0ya1oBa HaciHMHU 0e3 eHJ0cIepMy Ta epUucnepMy:
A — 3aransHui BUrIIA; b — 3aponok; 1 — ropO6odok 3apoIkoBOro KOpiHUMKa; 2 — Mikporine; 3 — pyOunK; 4 — HaCIHHUH
I0B; 5 — HACIHHA IIKipOYKa; 6 — 3apOIKOBa OpyHEUKa; 7 — 3apOAKOBE cTeOebIle; 8 — 3apOIKOBHIA KOPIHYHK;
9 — ciM’s1mos.

Hacinns 3 eHgocnepMoM 3yCTpPIYaeThCs Y IBOCIM SIOTBHUX 1 OJTHO CIM’s0JIbHUX. B iioro
Oy/0Bi PO3PI3HAIOTH 3apOJOK, €HAOCHEepM 1 MIKipKY. Po3risnaemo 1eil TMI HaciHHS Ha MPHUKIAMIL
3epHiBKH mmieHuIi (puc. 13.).

3BepTaeMo yBary Ha Te, IO 3€pHIBKA — IUIJ, Y SIKOTO OIUIOJIEHb 3POCTAETHCS 3 IMIKIPKOIO
HacinnHH. EHpociepM 3aiiMae OiIbIly 4YacTUHY HaCIHUHU. B HbOMY pO3pI3HAIOTE — nepudepiitHuit
aJIeHpOHOBUH IIap 1 CepeAMHHUN — KPOXMAIUCTHHA. 3 OHI€T CTOPOHU 0 €HAOCIEpPMY MpHIIATrae
3apOJIOK, SIKMW CKJIaJa€ThCs 13 3apOJKOBOTO KOPIHLSA, TMOKPUTOTO KOJEOPH30l0, SIKA BUKOHYE
3aXHMCHY (PYHKIIiIO, 3apOIKOBOTO CTEOENbIIs, 3aPOKOBOI OPYHEUKH, MOKPUTOI 30BHI KOJIEONTHIIEM
JUTS 3aXUCTY, J0OpEe PO3BUHEHOI CiM’ 1011 (IIMTKA), 110 PO3MIIIEHa Ha MEXI1 3 €HJIOCTIEPMOM 1 Ma€
BCMOKTYBQJIBHUHM IIap KIITHH JAJIS NEPEBEJCHHS 3allaCHUX PEYOBUH Y JIErKO3acBOIOBaHi (hopMmu i
TPAHCIIOPTYBAHHS iX 10 3apOJKa, a TAKOX PEAYKOBAHOI APYToi cimM’sioi (embaacTa), po3MiIeHol
3 IPOTHIICKHOI CTOPOHU 3apOJIKA.
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Puc. 13. By1oBa 3epHiBkH i 3apoaka mmenuni TBepaoi (Triticum durum): a — nosmosxniit 3pis uepes
3epHIBKY; 0 — ITO37I0BXKHI 3pi3 Yepe3 3apoIoK: 1 - OIIIOJCHD, 0 3pOCTAETHCS i3 MKIPKOKO HACIHUHU; 2 — 3apOJIOK;
3 — eHnocnepM; 4 — MUTOK; 5 — KOJICONTHIIb; 6 — 3apoAKOBa OpyHeuKa; 7 — emibiacT; 8 — 3apoaKoBe cTedenplie;
9 — 3aponkoBmii KopiHenp; 10 — koneopusa.

VY nHaciHuHi s07ayHI KpiM IIKIPKH, €HJOCIEPMY 1 3apOJKa 3HAXOJIUTHCS MEPUCHIEPM, SKHA
MIPEJICTABICHUI TOHKOIO 1e()OPMOBAHOIO TUTIBKOIO.

[kipka HACIHUHU CKJIAJA€THCS 3 EMiAepMICy, KIITHHH SKOTO MalOTh MOTOBIIEHI 000IIOHKH.
[Tixg emigepMicoM poO3MilIeHI CKJIEPEHXIMHI BOJIOKHA 3 OypMMH TOTOBIICHHMH OOOJIOHKAMH.
3anMIIKM  Hylenyca, L0 MICTATBCS IMiJ] CKICPEHXIMHUMH BOJIOKHAMH, € J1e()OpMOBAHUM
nepucriepmMoM. Bin Mae Burisa ToHkoi 06e30apBHOi IumiBKU. [lami po3milieHuil eHjocmepM, Io
CKJIaJaeThesl 3 3-5 IIapiB OKPYIVIMX, OBAJBHHMX a00 Maii’ke YOTUPHKYTHUX KIITHH 13 IIUIBHOIO
ISITIOJIO3HOI0 000JIOHKOI0, BUTIOBHEHUX AJICHPOHOBUMU 3epHaMu (puc. 14.).

Puc. 14. BynoBa HacinuHu si0J1yHi 3 HeJOPO3BUHEHUM MEePHCIEPMOM: 1 — mkipouka
HaCiHMHH; 2 — iepuctepMm; 3 — eHgocmnepm; 4 — 3apoJIoK.

3apoJIOK HACIHMHU CKJIAJA€ThCSl 3 JBOX J0OpEe pPO3BUHEHHMX CiM A70JeH, 3apOJKOBOI
OpyHeukH, KopiHis 1 credenbisd. Kiaituau 3aponaka apiOHI, MICTATh OJIiI0 1 KpOXMaJIbHI 3€pHa.

Hacinas Takoro Tuiy 3yCTpi4aeThCsi y NPEICTaBHUKIB POJUH 3JIAKOBUX, MAacIbOHOBHX,
CEJICPOBUX, PO3OBHX Ta 1HIIUX.

Hacinns 3 nepucnepmom. HaciHHs 3 mepucrnepMoM xapakTepHE ABOJOIBHUM POCIMHAM.
BoHo xapakTepusyeThCsi TUM, 110 €HJI0CIIEpM BUTpada€eThCs Ha GOpMyBaHHS 3apoJiKa, aje HYIEeIyC
36epiracThca. MoOro KIITHHH  3alOBHIOIOTBCS  3aIACHUMH — TIOKHBHMMH — PEYOBHMHAMH i
MIEPETBOPIOIOTHCA Ha IepucriepM. Take HaClHHS CKJIaJa€eThes 13 3apo/iKa (3apOoAKOBHI KOpiHelb, /1Bl
cim’simoni), mepucniepmy i mkipku (puc. 15.). Takuii THIT HAaCiHHS XapaKTepHHUN AJIS TIPEICTABHUKIB
POJIMH IBO3IMKOBI, PO30BI Ta iH.
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Puc. 15. 3aranbpHuii BUTJIsi Ta 0y/10Ba HACIHMHH 3 IEPUCIIEPMOM Y KYKiJjisi 3BUYAIHOTO

(Agrostemma githago): 1 — nacinsa mxipouka; 2 — nepucnepm; 3 — cim’11071i; 4 — 3apOAKOBHIT KOPIHUHK;
5 — 3apoakoBe cTebenblie; 6 — 3apojiKoBa OpyHEUKa.

Hacinns 3 engocnepMoM i mepucnepMoM. B HaciHMHI pO3PI3HAIOTH CKIIAOBI YaCTHHMU:
3apo0oKk (CKJIAAEThCS 13 3apOJKOBOTO KOPIHISA, OpyHEYKH 1 JIBOX CIM’S0Jb), €HOOCnepMm,
nepucnepm i wkipky. IlepucriepM pO3BHBA€THCS 3 KIITHH HYIEIyca HACIHHOTO 3a4aTka, TOOTO
3aracHi MOXHUBHI PEYOBUHH 3HAXOAATHCS B OCHOBHOMY Y JUIUIOINHIN TKaHWHI. Takuii THIT HACIHHS
3YCTPIYAEThCS y MPEACTaBHUKIB POJIMHU J100010BUX. Jl03pisie HACIHHS SBISE COOOIO TISHIIOBATY
COYEBMYHY 3 TOHEHBKOIO HACIHHOI0 INKIpKOIO. BoOHa poO3BMBAE€TbCs 3 JBOX 1HTETYMEHTIB.

1 KIITHHH 3allOBHIOIOTHCA

[IporomnacTd KIITAH 30BHIMIHBOTO IHTETYMEHTY BIAMHpPAIOTH 1
BHYTPIIIHBOTO 1HTETYMEHTY CTalOTh JIEII0

CMOJIUCTOI0  peyoBrHOW. (OOOJIOHKM KITITHH

noroBineHumH (puc. 16.).

K-

¢

Puc. 16. BynoBa nacinuam mykpoBoro oypsika (Beta vulgaris): a — nosnossxuiit 3pis nacinumu;
0-T — HaciHHA IIKipKa Ha PI3HMX CTadiAX PO3BUTKY; | — IIKipKa; 2 — 3apOJIKOBUH KOpiHelb; 3 — CiM S0 3apoIKa;
4 — 3aposkoBa OpyHeuKa; 5 — 3apoKoBe cTedenble; 6 — nepucnepM; 7 — KyTHKYyIna; 8 — eHaocnepM; 9 — MpoBiaHUH

nmy4ok; 10 — 30BHimHII iHTerymMenT; 11 — BHyTpimHi# iHTeryMeHT; 12 — Hynenyc.

3apoJI0K HACIHUHH ITiJ] 9aC PO3BUTKY 3aTMHAETHCS HABKOJIO MEPUCTIEPMY, STKUH 3HAXOAUTHCS
HiOM BcepenuHi HaciHMHU. EHI0CTIepM peyKyeThCsl 10 OJJHOTO HIapy KIITHH 0111 MIKpOIUIAPHOTO

KIHIIS 3apOAKOBOTO MIIIKA.
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TEMA 11-23. MOP®OJIOTTYHHI1 ONUC JIBOIOJIbHUX TA OJHO0JIbHUX

POCJIMH, IX BUSHAUEHHSI.
Binia: Iokpuronacinui (Magnolophyta)
Kaacu: ABocim’sanoabHi (Magnoliopsida=Dicotylidones)
Onnocim’sinoanni (Liliopsida=Monocotylidones)
PonuHu: XKosreuesi (Ranunculaceae), ¢iankosi (Violaceae), [IOPCTKOJIUCTI

(Boraginaceae) pozosi (Rosaceae), 606oBi (Fabaceae=Leguminosae), aiicTposi
abo ckiagaousiti (Asteraceae=Compositae), macnponoBi (Solanaceae), rydousiti
(Lamiaceae), paunukoBi (Scrophulariaceae), mimiiini (Liliaceae), miBHHUKOBI
(Iridaceae), Tonkonorosi ado 3makoBi (Graminea=Poaceae).

00'exTn: Buau pociivH 3 pisHMX poauH
aHemoHa »oBterieBa (Anemone ranunculoides), mrinka Becusiaa (Ficaria verna);
¢ianka Ttpukomipua (Viola tricolor), ¢. 3amamma (V. odorata), ¢. auBHa
(V. mirabilis); meaynka temua (Pulmonaria obscura); sionyus momamus (Malus
domestica), rpyma 3Buuaitaa (Pyrus communis), cynwui sticosi (Fragaria vesca);
KoHromHa mojboBa (T. arvense), k. ay4una (T. pratense); cTokpoTku OGarartopiuHi
(Bellis perenis), xynn0aba mikapceka (Taraxacum officinalis); ropusHka
’keHeBcbka (Ajuga genevensis), posxiguuk 3Buyaiinuii (Glechoma hederaceae),
p. mopctkwmii (G. hirsuta), rmyxa kponusa 6iza (Lamium album), r.x. kpamyacra
(L. maculatum), r.x. nypmypoBa (L. purpurea), r.k. cre61000ropTHA
(L. amplexicaule); miBuuku OGomotui (lris pseudocorus), 1. 37aKOJIKCTI
(I. graminea), n. 6mixi (I. pallida), o. mimenski (. germanica); sipouku Mmaii
(Gagea minima), 3. xoBti (G. lutea), Tronpman riopumauit (T. hybrida), ragroua
nubynpka rpoHoBuana (Muscari botroides), kouBamisi tpasHeBa (Convallaria
majalis); mupiit mos3yumii (Elytrigia repens), 6pomyc msxuii (Bromus mollis),
aHi3aHTa MmokpiBenasHa (Anisanta tectorum), gsamonou maxydva (Hierocloe odorata),
ToHKOHIr Oynpouctuit (Poa bulbosa), T. micomii (P. sylvicola), T. myunwmii
(P. pratensis), T. ogaopiunuii (P. annua), t. 3Buuaiinuit (P. trivialis), rpscruis
spuyaiina (Dactylis glomerata)

3ABJIAHHAA:
1. 3acBoiTH METOAUKY MOP(]OIOTTYHOTO ONKCY POCIUH, HaNUCaHHS (GOPMYII 1 Alarpam KBITOK.
2. 3acBOITH METOJIMKY pOOOTH 3 BU3HAUHUKOM.
3. Bu3HauuTH 3anporoHOBaHi POCIHHU.

IIJIAH OIMUCY NOKPUTOHACIHHUX ABO KBITKOBUX POCJINH
(MOP®OJIOTTYHUI AHAJII3):

1. Pocnuna tpaB’ssHUCTa 4yu jAepeB’stHUCTA. OcOOIMBOCTI MIA3€MHUX YacTHH (HAsSBHICTh
KOpEeHEBHIN, HHOYIuH, Oynb0, MOTOBIIEHHS KopeHs 1 T.A.). PocnmHa onHOpiyHa, JBOpivYHA,
6araTopiuHa. Bucora pocnunu.

2. Kopinb — ronoBHUi, 0i14Hi, T01aTKOBI1, TUI KOPEHEBOT CHCTEMU (CTpUKHEBA, MUYKYBATa,
3MilIaHa).

3. Cmebno mpocte 4u po3raimykeHe, OOJIHCTBeHEe 4M Oe3NMCTe, MPSIMOCTOsue, Jexaue,
MmoB3yue, Yinke, BUTKe ¥ T.1. Dopma crebna Ha MOMEpPEYHOMY 3pi3l (Kpyrie, YOTHPHUTpaHHE,
OaraTorpaHse i T. 1I.), OMyIleHe abo ToJie, Ma€e KOMIOUYKHU, IIHUIH, Byca, 1HII OCOOIHBOCTI.

4. Jlucmku — 9aCTUHU JIUCTKA, JTUCTKOPO3MilIeHHs. [IpocTi 1 ckilagHl JTMCTKH, YEePEeIIKOoBl
abo cuasui. XXunkyBanHus. @opMma TIACTUHOK MPOCTHX JHUCTKIB 200 JTMCTOUYKIB CKIQJHUX JIUCTKIB
3a 3araJlbHUM OOPHCOM JIMCTKOBOI IIACTHHKH. JIMCTKOBI IDIACTHHKH 32 PO3UICHYBAHHSM.
Onymenns. Meramopdo3u nucTka (Byca, KOJIIOUYKH, TyCOYKH # T.1.).

5. Hazemni naeonu. Tunu ramyxeHHs. Meramopdo3u MaroHiB (BKOPOYEHi, CTPIIKH,
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KOJIIOYKH, Byca i T.1.). Oco0nuBoCTI OyJJOBH Ta PO3MIIIEHHS OPYHBOK.

6. Cynsittsa. KBiTKM TOOWHOKI Y B CyHBITTAX. Tur cynBiTTA. [IpukBiTHHKH, X dopma i
po3mipu. [IpuKBITHUYKY (TUTIBYACTI, TYCKOBHIHI), iX 3a0apBICHHS.

7. Ksimxa. Yactuam kBiTku. OrupitmHa (mpocTa, NonBiiiHA, Oe3mokpuBHA). KBiTKa
npaBwibHa  (akTuHOMOp(dHA), HempaBuiabHa (3UroMopdHa), aCUMETPUYHA, JBOCTATEBA,
pO3AlIbHOCTaTEBA (THUMHKOBA, MAaTOYKOBA), CTEPUIIBHA.

8. Yaweuka: pO3OUIBHOIMCTA, 3pOCIONMCTa, MpPaBUIbHA, HempaBWwibHA. Ywucio
YallouucTKiB, 3abapsieHHs. [limyama. BiHOYOK 3pOCIIONENtOCTKOBUNA. PO3I1ITbHONEIIOCTKOBHM,
MPaBWIbHUN, HEMPaBUIBHUHN. UHCIIO METIOCTOK, iX 3a0apBieHHs Ta popma.

9. Tuuumku: KITBKICTh, MICIIC MPUKPITUICHHS. AHIPOIEH OAHO-, ABO- Ta OararoOpaTHiMH,
JBOCHJIbHUH, YOTHPUCHIILHUAN, HASIBHICTh CTAMIHO/IIB. [HIII 0COOIMBOCTI aHAPOIIES.

10. Mamouxka: GynoBa, KubKicTh. Yncio croBmuukiB. [IpuitMouka 1ijicHa 4 JormareBa.
3aB's13p BepXHs, HIDKHSA, cepeqHs. Yucno rHi3A y 3aB’sa3i. UHCIO TUIOAONUCTKIB (Kaprien), o
YTBOPIOIOTh MaTOUKY. [ 1HEIIeH (armoKapImHuii, IEHOKAPITHUMN ).

Dopmyna KeimKu.

a) 3 mpocToro o1BiTHHOW: P, A, G;

0) 3 moaBiitHOMWO onBiTHHOW: Ca, Co, A, G;

11. [Inio (tun, po3mip, dopma). OmnonaeHb (cyxui, cokoButTuii). Ilmin po3kpuBHMIA,
Hepo3kpuBHMA. Yncio THi3 . baraToHaciHHUN, OJJHOHACIHHUH.

Hacinns: Bennuuna, hopma, KoJip, iHIII 0COOIUBOCTI.

12. Jiaepama keimxu. ManrOHKH KBITOK, CYIIBITh, TiHELes, aHApOIIes, Tuiony. Popmynu i
JiarpaMu KBITOK.

XapaKkTepUCTUKY KBITKM MOXKHA TOJATH y BUTIAAL (GOpMyNIM 1 giarpaMH 3- METOIO
CKOpOUYEHHS 3anucy. byqoBa KBITKH 300paxyeThCs 3 JOMOMOTOR0 JIiTep, HUdp, 3HAKIB.

JlitepHi MO3HAYEHHS MMOXOAATH BiJ JIATUHCHKMX Ha3B YaCTHH KBITKU: P (perigonium) —
npocra onpituna; Ca (calix) — gameuka, Co (corolla) — Binouok; A (androceum) — aHapoIcii;
G (gynoeceum) — rineneii.

[Ticnst nmiTepHUX MO3HAUY€Hb CTaBUTHCS KIMBKICTh YAacTHUH, IO iX cKiagae (KUTbKICTh
YalllOJIUCTUKIB, TMEII0CTOK, TUYMHOK 1 T.A.) Tak, m’ATHpO3ALIbHONETIOCTKOBUN BIHOYOK
no3HavaeTbes Cas MECTUTUYMHKOBUIN O6araToOpaTHii aHApoIei — As. Y TOMy BUNAKY, KOJTH YHCIO
OJIHOTO 3 WIEHIB KBITKM >12, CTaBUTHCS 3HAK OE3KIHEYHOCTI (°0). 3HaK + CTaBUTHCSA MK YHCIaMU
YJIeHIB OJHOPIAHMX KN KBITKH (/IBa KOJla THUYHMHOK, IEITIOCTOK, YaIllOJUCTKIB). Tak, mpocTy
BIHOYKOBH/IHY OLBITHHY JITi1 HeoOXiaHO no3Hauutu P C03+3. Y BUNaAKy 3pOCTaHHS YJIE€HIB KBITKU
MK co0010 uQpy, 0 NO3HAYa€E iX yucio, OepyTh y AYXKKH. Tak, 3pOCIONeNtOCTKOBUI BIHOYOK
kapromt mo3Havaetbest Co(s), ABOOpaTHii aHapouei ropoxy — A(g)+l. Y dopmymi KBITKH
BiI0OpakaeThCs YHCIO TIUIOJOJNMCTUKIB, CTYMiHb iX 3pOCTaHHs, THUN TiHenes. Hampuknan,
[IEHOKAPITHAN T1HEIIeH 13 HIKHBOFO 3aB 513310 B KBITII rapOy3a mo3Havaetbest G@), 1e (3)03Havae, mo
riHele yTBOPIOETHCS TPhOMA 3POCIMMHU TUIOAOIMCTHKAMH, & PUCKA 3BEpXY — 3aB’sI3b HIDKHA.
BepxHst 3aB’s13p MO3HAYA€THCS PUCKOI 3HU3Y. [IpH BiACYTHOCTI YJI€HIB KBITKH CTaBUTHCS HYJIb.
YMOBHI MO3HAYEHHS THITIB KBITKH:

Q' nBocTaTeBa;

Q - kiHoua (MaTo4YKOBa);

d - wonosiua (TMIMHKOBA);

0 - akTuHOMOpP(]HA KBITKA;
|-3uromop@dHna kBiTKA.

[Tpuknaau ¢popMyn KBITKH POCIMH Pi3HUX POJIUH:
a) KBITKH 3 MOJBIMHOIO OI[BITHHOIO:
JKosrenp — CasCosAc0Goo

SA6ayns — Ca(s)CosAooCs-

Kamycra — Ca2+2C04A2+4G(2.)

Mak — Ca2C02+2AxGw_

I'opox — CasCo1+2+2)A9)+1G (1)
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Oripok — J'CaE)CoE)A@+2+1Go  PCap)Cor)AcGiE)
0) KBITKH 3 IIPOCTOIO OIBITHHOIO:

Jlimist — PCo3+3A3+3G(3 )

[Mmenuns — Pe)+2A:G 2)

Binpm noBHe ysiBIeHHA Npo OyaOBY KBITKM Ja€ Jiarpama, sSika € MPOEKIEI0 KBITKH Ha
IUIOUIMHY, NEPIeHIUKYIApHY 1n0 i1 oci. [liarpama mokasye He TUIbBKM 4YHCJIO, a W B3a€EMHE
pPO3MIIIEHHST YacTHH KBITKH. Jliarpama Opi€HTY€TbCS TakKUM YHHOM, I00 BiCh CYLBITTA
3HAXO0JIUJIach 3BEPXY, a MOKPUBHUMN JTUCTOK 3HU3Y (puc. 1.).

YacTuHM KBITKM Ha Jiarpami MarOTh Taki yMOBHI NO3HAa4YeHHS: Bich KBITKH — 0, SKIIO
KBITKa BEPXIBKOBa, TO BICh Ha Jiarpami HE I03HAYA€ThCS; MOKPUBHUN JIMCTOK, MPUKBITHHUKH,
YAINIOJIMCTUKH —{TIETFOCTKU — /; THYMHKH — 00 TTHEIEeH — OA

VY BUMNaAKy 3pOCTaHHSI MK COOOI0 YaCTHH KBITKM 3HAYKH, 1110 ITO3HAYAIOTH iX HA Jiarpami,
3’€IHYIOThCS JTIHISIMHU.

3anuc pe3yJbTaTiB BUZHAYEHHS
Binain: IlokpuToHacinHi (MarHoieBi)
Kuac: JIBociM’s110J1bHI

XiJ BUBHAYCHHS POJIVHU:

Poxauna. Po3osi

Xi1 BUBHAYCHHS POJIY:

Pin: SA6myns

Xi1 BUBHAYCHHS BUJTY:

Bun: SI6nyns nomaniss

Busnaunuk (aBTOp, Ha3Ba, piK BUIAHHSA).

Puc. 1. liarpamu KBiTOK:

I — Bynosa mgiarpamu kBitkw Jtimii (Lilium); IT — Kgitka ropoxy (Pisum);
1 — Bich CYIBITTS; 2 — IPUKBITHHK; A — 3aranpHull BUrISI, b — BiHOYOK;
3 — YaIIOJUCTHK; 4 — NENIOCTKA, B — anppomueii; I' — rineneit;
5 — TnumHka; 6 — rigee; | — niarpama kBiTkH; 1 — mapyc; 2 — Becina;
7 — HOKpPHUBHHH JIUCTOK. 3 — YOBHUK.
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#Pa13 Aais Gy
Puc. 2. [liarpama kBiTkHu Tiobnana (Tulipa):

3arajbHUI BUTJIS] KBITKH (JIIBOpyHY), Aiarpama (IpaBopyd), poppMyiia KBITKH (110 LIEHTPY) —
* — mpaBuiIbHA, P — onBiTHHA, A — CYKYITHICTh THYHHOK, G — CYKYIHICTh MATOYOK).

oegynomi takardlovelok

P

lepellovolok

—tonb: O termestal
szaraz, felnyio

viragot tano szar
(t6kocsany)

\ meliékgydkérzet X J
\, ftavasz nyar 6sz J

Puc. 3. 3araibHuii BHUTJISA Tlom;ﬁaﬂa'fiﬁpunnoro (Tulipa hybtida L.) 3 poauuu JiTiitHUX
(Liliaceae).

VY nonmatky I' mpeacTaBneHO cXeMHU pUCYHKIB PEJCTAaBHUKIB BUJIIB PI3HUX POJUH.
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TEMA 24. XAPAKTEPUCTHUKA OIIUCY YCTAHOB [JIsd 3BEPEXEHHSA
HOIYJISAIINA BUIIB POJIUH TOKPUTOHACIHHUX.

Mema: 3acBOITH METOIUKY CTBOPEHHS MICLb JUISS PO3MHOXKEHHS, BHCA/DKCHHS Ta 30€peKCHHS
BUJIIB, (POPM Ta HABUUTHUCS TX OXOPOHSATH B YKpaiHi.
06 ’exmu. 60TaHIYHUN po3cagHUK yHiBepcuTeTy, Harionansuuit nenapomnapk «Codiiska» HAHY

(puc. 1.).

3AB/IAHHSA:
1. Omnucaru HasiBHI pOCIMHU (TPABSIHHUCTI, IEPEBHI OPOH, KYILi), 00TAaHIYHOTO PO3CATHHKY,
JIEHAPONAapKYy, MapKy, JiCy, TyKiB, BOJONM.

2. 3ammcarty yKp. JaTUHCBHKI Ha3BU POCIUH 3TiHO Ta0uI. 1.
3. BHBUYMTH pOCIIMHH, SKi BiTHECCHO 70 YepBOHOI KHUTH YKpaiHU Ta IMiIal0ThCS OXOPOHI.
4. 3ibpartu Ta 3arepObapu3yBaTH IBAILSTH POCIUH TEPUTOPIi CAYAMICTEUKA, BUBYHUTH.
Tabm. 1.
Ponuna PixiBug PiniBun IToxomxkenas Micuespocranns | Bukopucranus
(Yykp. nart. YKP. JIaT. MOBOIO
MOBaMH ) MOBOIO

'.w" “- $ A
N

Puc. 1. [lnan-cxema z[eHz[i)onapKy «CodiiBka» HAHY, M. YMma#sb.
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CIHHUCOK BUIB POCJIVH, IO NIJISITAIOTH OCOBJIUBIN OXOPOHI
HA BCIA TEPUTOPII YKPAIHU

(BuTsr i3 [lepeniky pocnuH, 1o 3aHeceHi 10 «YepBonoi kauru Ykpainu. Pocinnauii ciT», 1996 p.)

Yxpaincbka Ha3Ba
1. AnmiaHT BEHEpHH BOJIOC
2. AlicTpa ajbIiichka
3. Akonit XKakena
4. AnpripoBaHa ImyxXupyacTa
5. AHakaMnTHC mTpaMigaabHIH
6. AcTparai mepcTUCTOKBITKOBHI
7. Acdopaenina xoBTa
8. bapanels 3BU4YaiHUI
9. Bbepe3a Hu3bKa
10.bunuuens JOBrOHOTUH
11.bunuaens Hall3anaIHIIINHA
12.binotka anpmiiicbka
13.Bpanaymika pi3HOKOIBOPOBa
14.bpoBHUK 01HO OyIHOOBHUI
15.bpycnuHa KapnukoBa
16.Bynarka BEIMKOKBITKOBa
17.Bynarka moBromucra
18.bynaTka yepBoHa
19.Bepba wopHuiHa
20.Bepba crapke
21.BigKacHUK OCOTOBHIHMI
22.BikacHUK TaTapHUKOIUCTHIA
23.JliMmo0pyM HEIOPO3BUHEHHUIA
24.JlinHes miBHIYHA
25.JlomukamiHb OOIIOTHHN
26. Jlynapist oxxuBaroya
27.JIro0ka aBonucTa
28.JIro0Kka 3eneHo KBITKOBa
29. Manakcuc OqHOIUCTHI
30. Mapcuitis YoTHpHITUCTa
31.Meu-TpaBa 600THa
32.MojpuHa oJIbChKa
33.Hanpbopoauuk O6e3nuctuit
34. Hapuuc By3bKOJIMCTH
35.HeorianTa kantypy Bara
36. Hirpurena yopna
37.Opnukyu TpaHCIIbBAHCHKI
38.Cwminka 6oremcbka
39.0coka 3aTiHKOBa
40.0dpuc 6K0I0HOCHA
41.0¢puc KOMaxOHOCHA
42.0¢puc KpuMCbKa
43.0¢dpuc 0BOgOHOCHA
44 Tlanp4aTOKOPIHHUK OY3UHOBHIA
45.T1anpyaTOKOPiHHUK 10epifChKUil
46.T1ab9aTOKOPIHHUK M'SICOYEPBOMHI
47 .Tlanb4aTOKOPIHHUK TUISIMACTHIH
48.T1anp4aTOKOPIHHUK PUMCHKHI
49.T1anp9aTOKOPIHHUK CEPLIEHOCHUM
50.ITanp4aTOKOPIHHUK TPaBHEBUI
51.TTanpuaTokopinauk TpayHImTeliHepa
52. INanpuatokopinHUK Dykca
53.T1epBo1BIT apiOHUI

JIaTHHChKa Ha3Ba
Adiantum capillus-veneris L.
Aster alpinus L.
Aconitum jacquinii Reichenb.
Aldrovanda vesiculosa L.
Anacamptis pyramidalis (L.) Rieh.
Astragalus dasyanthus Pall.
Asphodeline lutea (L.) Reichenb.
Huperzia selago (L.) Bernh. ex Schrank et Marl
Betula humilis Schrank
Gymnadenia conopsea (L.) R. Br.
Gymnadenia odoratissima (L.) Rieh.
Leontopodium alpinum Cass.
Bulbocodium versicolor (Ker-Gawl.) Spreng.
Herminium monorchis (L.) R. Br.
Euonymus nana Bieb.
Cephalanthera damasonium (Mili.) Druce
Cephalanthera longifolia (L.) Fritsch
Cephalantiiera rubra (L.) Rieh.
Salix myrtilloides L.
Salix starkeana Willd.
Carlina cirsioides Klok.
Carlina onopordifolia Bess ex Szaf.
Limodorum abortivum (L.) Sw.
Linnaea borealis L.
Saxifraga hirculus L.
Lunaria rediviva L.
Piatanthera bifolia (L.) Rieh.
Piatanthera chlorantha (Cust.) Reichenb.
Malaxis monophyllos (L.) Sw.
Marsilea quadrifolia L.
Cladium mariscus (L.) Pohl
Larix polonica Racib.
Epipogium aphyllum (F. W. Schmidt) Sw.
Narcissus angustifolius Curt.
Neottianthe cucullata (L.) Schlechter
Nigritella nigra (L.) Reihenb
Aquilegia transsilvanica Schur
Carex bohémica Sehreb.
Carex umbrosa Host
Ophrys apifera Huds.
Ophrys insectifera L.
Ophrys taurica (Agg.) Nevski
Ophrys oestrifera Bieb.
Dactylorhiza sambucina (L.) Soo
Dactylorhiza ibérica (Bieb. ex Willd.) Soo
Dactylorhiza incarnata(L.) Soo
Dactylorhiza maculate (L.)
Dactylorhiza romana (Seb. et Mauri) Soo
Dactylorhiza cordigera (Fries) Soo

Dactylorhiza majalis (Reichenb.) P.F. Hunt et Summerhayes

Dactylorhiza traunsteineri (Saut.) Soo
Dactylorhiza fiichsii (Druce) Soo
Primula minima L. Soo
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54 . Tlepenomuuk Ko3zo-ITonsHCHKOTO
55.11iBOHIsI TOHKOJIUCTA
56.11liBHnku 60poBi

57.11liBoHist KpUMCBHKa
58.I1incHIXHUK OUIOCHIKHA
59.I1i3HpOUBIT OCIHHIH
60.[Tnayn piunwmii 1

61. PeMHETIeMIOCTHUK KO3STIHI
62. Pocuuka anriiiiceka

63. Pocuuka cepenns

64. Ps0umk pycekuit

65. Ps0umk maxoBuii

66. CanbBiHis IIaBaroya

67. Caepuist bararopiuna

68. CutHuk OynbOacTuii

69. Cxoromist kKapHioJifichKa

70. Ckpy4eHUK cripanbHUH

71. Con Oinmuit

72.CoH BenuKuit

73. CoH vopHitounit

74. CocHa KeipoBa €BpoIeiCchKa
75. OreBeniena caTupioBUIHA
76. CyraifHUK yropchbKHi

77. CUlIHUK ipXaBuid

78. ToBcTsHKa anpmiiicbka

79. ToBcTsiHKa 3BU4aiiHa
80.Todinbais yaneukora

81. Tupnuu BecHAHUI

82. Tupnud KOBTHH

83. Tupnua po3ainsHIH
84.TpayHreitnepa Kymsicra
85.Tronpman Oy3bKHiA
86.Tronpan rpaHiTHHIA
87.TronbIIad IBOKBITKOBUI
88.Tronpman Ai6poBHUN
89.Tronpman 3MienucTuit
90.Tronbnan cKipCchKui
91.Tronbnan Hlpenka
92.®icTamka TymomucTa
93.XamenadHa yammkoBa

94. XamapOist 6onmoTHA
95.11ubyns Beamexa
96.1{uknamen Kysnerosa
97.1{lum0O0xa3ma JHINPOBCHKA
98.111acypan GaHATCHKUIN, KPOKYC
OaHaTCHKHI

99. llladpan rapHMii, KPOKYC TapHUAN
100.1Tacpan Teiidenis, kpokyc ['etidernin
101.1Tacpan ciTyactuii, KPOKyc ciTuacTUi
102.11IuBepekist moiIbChKA
103.11oy TMBHUK KOPOIIBCHKHIA
104 .1lItepubeprist mi3HLOLBITA
105.43uu0k 3eneHuit

Androsacekoso-poljanskii Ovcz.
Paeonia tenuifolia L.

Iris pineticola Klok.

Paeonia daurica Andr.

Galanthus nivalis L.

Colchicum autumnale L.

Lycopodium annotinum L.
Himantoglossum caprinum (Bieb.) C. Koch
Drosera anglica Huds.

Drosera intermedia Hayne

Fritillaria ruthenica Wikstr.

Fritillaria meleagris L.

Salvinia natans (L.) All.

Swertia perennis L.

Juncus bulbosus L.

Scopolia carniolica Jacq.

Spiranthes spiralis (L.) Chevall.
Pulsatilla alba Reichenb.

Pulsatilla grandis Wend.

Pulsatilla nigricans Storck

Pinus cembraL.

Stevenieila satyrioides (Stev.) Schlechter
Doronicum hungaricum (Sadl.) Reihenb. fil.
Schoenus ferrugineus L.

Pinguicula alpina L.

Pinguicula vulgaris L.

Tofieldia calyculata (L.) Wahlenb.
Gentiana venia L.

Gentiana Iutea L.

Gentiana laciniata Kit. ex Kanitz
Traunsteinera globosa (L.) Reichenb.
Tulipa hypanica Klok. et. Zoz

Tulipa graniticola (Klok. et Zoz) Klok.
Tulipa biflora Pall.

Tulipa quercetorum Klok. et Zoz
Tulipa ophiophylla Klok. et Zoz
Tulipa scythyca Klok. et Zoz

Tulipa schrenkii Regel

Pistacia mutica Fisch. et Mey.
Chamaedaphne calyculata (L.) Moench
Hammarbya paludosa (L.) O. Kuntze
Allium ursinum L.

Cyclamen kuznetzovii Kotov et Czernova Cymbochasma

borysthenica (Pall. ex Schlecht.) Klok. et Zoz
Crocus banaticus J. Gay

Crocus speciosus Bieb.

Crocus heuffelianus Herb.

Crocus reticulatus Stev. ex Adam.
Schivereckia podolica Andrz. ex DC
Pedicularis sceptrum-carolinum L.
Stembergia colchiciflora Waldst. et Kit.
Coeloglossum viride (L.) C. Hartm.
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MPABHUJIA BUMOBU BOTAHIYHOI IATUHCHKOI TEPMIHOJIOI'TI

JlatuHCchKa MOBa € MOBOIO Hayku. CydacHa OOTaHiKa, 300JI0Tis, (apMaKoJIOTis, TeOJIOTis,
MaremaTuka, (¢i3uKa, CYCIUIbHO-ICTOPUYHI  HAayKH, MHUCTENTBO, TEXHIKAa  IIHPOKO
BUKOPUCTOBYIOTh JIATHHCBKY, @ TaKOX TPEIbKy JIEKCUKY. SIK MOBa MIKHApOAHOI HayKOBOi
TEPMIHOJIOT1T JJATUHChKA MOBA SIBJISIETHCA 1 3apa3 CHOJYYHOIO JIAHKOIO MK BUEHUMHU BChOTO CBITY.

HeBig’eMHOIO SIBISIETBCSA JIATUHCHKA TEPMIHOJIOTIS TMPU BHBYEHHI CHCTEMAaTUKU POCIHUH.
Jlna Goranika, 6iojora, JaTUHChKa MOBA Mae€ BeJWue3HE 3HaueHHs. BoHa 1ae MOXKIUBICTH
O3HAOMUTHUCH 3 HAYKOBUMHM TpAIIMU 3apyODKHUX BYCHHMX. 3HAHHSA JIATUHCHKOT OOTaHIYHOI
TEPMIHOJIOTIi — 000B’I3KOBA CKJIaJI0Ba YaCTHHA OCBITH OioJora.

Mu nocTaBUIM 3aBJaHHS MO3HAMOMUTH CTYJICHTIB 3 OCHOBHUMH MPAaBHUIIAMH BHMOTHU

0O0TaHIYHOI JATUHCHKOI TEPMIHOJIOT], B 3B’ 3Ky 3 THM, 110 3 HABYAJIbHUM IIJIJAHOM KYpPC JIATUHCHKOT
MOBH B MEIarOriYHUX IHCTUTYTaX HE YATAETHCS.

doneruka. Jlatucekuii andasit mae 24 OyKBH.

JApykoBanuii PykonucHhi Ha3sga Jgitepu BumoBaserscs mipugr gk
YKpaiHCbKe
Aa Aa a a
Bb Bb oe o
Cc Cc ce Y abo K
Dd Dd e 0
Ee Ee e e
Ff Ff ed "]
Gg Gg re abo xe 2 poc.
Hh Hh arm 2 YKp
Jj Jj ot u
li I 1 i
Kk K« Ka k
LI LI ellb b
M m Mm eM M
Nn N n €H n
Oo Oo 0 0
Pp Pp IH. n
Qq Qq Ky K
Rr Rr ep )%
Ss Ss ec cabo 3
Tt Tt TE m
Uu Uuu y v
Vv Vv BE 8
W w Ww nyOnb Be 8
XX XX iKc KC
Yy Yy irpek i
Zz 21 3eT 3

Kpim nepeuncienux 24 OykB B JaTHHCBKUX TEKCTaX 3ycTpivaeThes e Oyksa ot /J j/.
Pumnsau niei OykBM He 3HanM, il BBENM JATUHCHKUN andaBiT Mi3HIiNIe BYEHI 1 BOHA
MPOiCHYBaJia 10 HAIIOr0 4Yacy. 3BYKH 1 OYKBM JAaTUHCHKOTO aidaBiTy, IO BIAMOBIAAIOTH UM
3BYKaM B POCIMCHKil Ta yKpaiHChKI MOBaX MOAUISAIOTHCS HA TOJOCHI 1 IPUTOJIOCHI.
l'onocHi a,e, 1,0, u,y.
[Mpuronocui b, ¢, d, f,q, h, k, I, m,n,p, g, 1,5, t, v, X, .
Kpim npocTux rojgocHUX B JIAaTUHCHKIM MOBI1 € MO/BIHHI roJIOCH1 /AU TOHIB/ iX 300paxaroTh
1BOMa OyKBaMHM, a BUMOBJISIFOTh SIK OJIMH 3BYK, SIK OJIMH CKJaJ. Jlo HUX HayiexaTh ae, oe, au, eH.

KpiM Toro € d4otupu cromy4eHHs NpUTOIOCHUX 3 mpoamxoBuMm h, ch, ph, rh, th, sxi
BJXXUBAKOTHCA B CJIOBAX I'pCUBLKOI0 MOXOIKCHHA.
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IIpaBujia BUMOBH I0JIOCHUX i MPUIOJI0CHMX. 3BYKH 1 BiAMOBIIHI iM OyKBU JTATHHCHKOTO
andasity c, h, k, q, s, X, y, Z, MaloTh AesKi OCOOJMBOCTI BUMOBH, TOOTO iX MO>KHAa BUMOBJISITH
TBOSIKO.

C,c — BUMOBISIETBCA [JBOSIKO SIK pOCIiCbKe Ta yKpaiHChbKe I 1 SK pociiicbke Ta
ykpaiHceke K. Ilepen rojocHumu €, i, y Ta nudToHamu ae, 0e, €M BOHO BHMOBISETHCS SIK
pociiicbke Ta ykpaiHcOKe 1.

B pemrri BunaskiB, To0TO nepes roJI0CHUMU a, 0, M, IEPE]] BCiMa MPUTOJIOCHUMH Ha KiHIT
CJIOBa, BOHO BHMOBIIIETBHCS K pociiicbke i ykpainceke Kk Celtis (menwstic/ — xapkac, Cercis
/uepuic/, Cerinthe /uiepinre/ — Borranka, Citrus /iitpyc/ — nuutpye, Cicer /uinep/ — nyt, Cicuta /
mikyra/ — mukyra. Cyperus /mamipyc/, Cyclamen /iiuknamen/ — apsiksa, Cinara /minapa/ — apTHIIOK,
Cystopteris /microntepic/ — nucronrepuc, Carex /kapekc/ — ocoka, Caragana — /kaparaHa/ —
kaparana, Campanula — /kammanyns/ — a3Bonuku, Cornus /kopuyc/ — aepes, Conium /KoHiym/ —
6onuroroB, Comarium /komapiym/ — BoBue Tino, Cuscuta — /kyckyra/ —nosutuiy, Caesalpinia
/uesanbminis/ — nesanbminig, Cacloglossum — /1enporasoccym/ — A3UYOK.

E.,e — BuMOBIISIETBECS K YKpaiHChbke e Beta /Oeta/ — Oypsik, Betrela /6eryns / — Gepesa,
Berberis /6apbapuc / — 6apbapuc.

G,g —TouyHO BiAmoBigae pociickkoMy I B cioBax “ron”, “rpanuna” ta iH. Qeum
/remym/ — rpasinar, Qinkqo /I'inkro/ — rinkro, Qeranium /repaniym/ — repaHb.

Hh — Binnosinae ykpaincekomy “r”” — Helianthis /remiantyc/ — consimmauk, Hedera /regopa/
— tutrortl, Hesperis /recniapic/ — Be4OpHUIII.

Y,y — Ha MOYaTKy CJOBa IeEpea TOJIOCHOI Ta B CEPEIMHI CIIOBA MIX TOJOCHUMH
BHUMOBIISIETHCS SIK i Yuncus /foHKyc/ — cuTHHK, Yuglans /rormanc/ — ropix, Yuniperus /foHinepyc/
— SITIOBEIIb.

K,k — BumoBInsieTbes sk ykpaiHcbke K. Lls OykBa B JIaTUHCBKiM TEpMiHONOTIT BXKUBAETHCS
IyXKe PIiIKo, 3BHYAWHO TITBKM B CJIOBaX HE JIATHHCHKOTO TMOXOMKeHHsS. Knautia /kHayTis/ —
cBepOikHuLst, Kochia /koxist/ — BiHMYYS.

L,I — BumoBisieTbess M’sKO, K yKpaiHchke Jb Labiatae /mabiare/ — rybomusiti, Lamium
[nssmiym/ — riyxa kpomuBa, Lapula /msmyns/ — numydk, Larix /mapike/ — mojapuna, Palmae
/nanemal — manbpma.

Q,q0 — BigmoBigae pociiickkoMy 1 ykpaiHcbkoMy K 1 3aBkaM BUMOBISETHCS B
CJIOBOCIIONYUCHHI 3 OykBOIO M. CHIONydeHHSI BUMOBIISIETHCS SIK YKpaiHChKka KB. QUErcus /keepkyc/ —
ny0, Queria /kBepisi/ — kBepis, Equisetum /exBiceTym/ — XBOILL.

Ss — BHUMOBIAETBCS SK pocilickke 1 ykpaiHcbke c¢. [IpoTe B 1BOX BHMagKax BOHO
BUMOBIISIETHCSI SIK POCIHCHKE I YKpaTHChKE 3, SIKIIO S CTOITh MiX JABOMa rojocHuMu Rosa /posal —
TposiHna, Aethusa /ery3a/ — cobaua merpymika, Androsanae /anapo3aHa/ — mepenomMHuk, Cerasus
/uepasyc/ — BUIIIHSL.

Slkmio OykBa S CTOITh MIXK TOJIOCHOIO 1 HOCOBOK mpHUrojiocHor T abo m Hortensis
Iroprensic/ — cagoBuii, Cosmos /ko3Moc/ — KOcMOC.

X,X — BUMOBJIIETHCS K MOJBIHHUI 3ByK Xe, Xanthium /kcantiym/ — HeTpeba, Ximeresia
/kcemepesist/ — kcumenesist, Typha /rida/ — pori3, Thymus /Timyc/ — yeOpeup, Syringa /cipinra/ —
0y30K.

Z,7 — BXHMBA€ETHCA B CIIOBaX TPEIBKOTO IMOXO/KEHHS 1 BUMOBIAETHCS SIK pOCiiicbke M
YKpaiHCBKE 3, B CIIOBAaX HErPEIbKOTO MOXOKEHHSI MOKE BUMOBIISITHCH SIK POCIHChKE 1 YKpaiHChKe
I, Zerna /3epHa/ — cTOKOJIOC, Zinnia /iiHis/ — MaiopiIi.

BumoBa au¢ronis. IlonsiiiHuMu ronocHuMH abo AUGTOHraMH HA3UBAIOTHCS TOJOCHI
3BYKH, SIKI I03HAYAIOThCS IBOMa OYKBaMM, a BAMOBJIISIOTHCS SIK OJJUH TOJIOCHHUM 3BYK a00 SIK OJMH
CKJIaJI.

Beboro € wotupu audronru ae, oe, am, eM iX BUMOBJISIIOTh Tak AE — sik ykpaiHCbke e —
Amegopodium /ameronomiym/ — sitiuis, Aesculus /ecKysroc/ — ripKOKaIiTaH.

OE - six ykpaincoke e — Oenothera /enomepa/— enomepa, Oenanthe /enanre/ — omer.

AW — sgK onWH CKJIaa 3 JIEABE YYTHUM 3BYKOM /CEpEHE MIXK YKpaiHCHhKUM aB 1 ay —
Aurinia /aBpinia/ — aBpuHis, Caucalis /kaykanic/ — ma3ypHHK.
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EU — tak caMO BUMOBJISIETBCS B OJMH CKJAJ 3 JIEJBE YyTHUM 3BYKOM B /CEpEIHE MiXk
ykpaiHcbkuM eB 1 ey — Euphrasia /eBdpaszis/ — ouanka, Euphorbia /eBdopOis/ — momouaid,
Eupatorium /eBmatopiym/ — cimau. SIkimo ae abo oe Tpeba BUMOBJISTH PO3AUIBHO € TO Haj €
CTaBJIATH JABI Kpamnk# /ae, oe/, Aloe /anboe/ — anoe, benzoe /6eH30e/ — rOCHUI J1ajaH.

Cnouyyennsi 3 mpoauxoBuM. Ch — BHMOBIS€TbCS SIK pociiicbke W yKpaiHCbKe X.
Chenopodium /xenomomiym/ — jg0601a, chrysanthenum /xpizanreym/ — xpusanrema, Chelinorium
/XeniIoHiyM/ — YUCTOTIII.

Ph — BumoBsieThCs IK pociiichbke 1 ykpaincbke (. Physalis /dizamic/ — mapynka, Philadelphus
/pinspensdyc/ — canoBHiA HKACMIH.

Rh — BuMmoBNs€ThCA K pocCiiichke ¥ ykpaincbke p. Rheum /peym/ — peBinb, Rhamnus
/pamuyc/ — 5x0CTip.

Th — BuMOBJIsIETBCS K poOCiiicbke ¥ ykpaiHchke T. Thuya /Tys/ - Tys. Thlaspi /tistcmi/ —
TanabaH.

i yoTupH criony4YeHHS 3BUYAHO BXKUBAIOTHCS B CIIOBAX I'PELBKOTO MOXOKEHHS.

Sch — 3aBxnu ciil BAMOBIISATH SIK POCIChKE 1 YKpaiHChKe ¢X. /S+ ch/, 1110 BUMOBIISIETHCS
SIK pOCIHCBhKE # yKpaiHChbKE X, MPaBUJIbHO BUMOBIISETHCS €X. B Oiosorivyniid mpaktuil iHomi Sch
BHUMOBIISIETBCA SIK POCIMCBKE ¥ yKpaiHChKe 1, 110 B KOPEHI HEMPAaBUIIBHO 3 TOUKH 30pY JIATHHCHKOI
MOBH B SIKiii 3ByKa WI Hi B CTapoO/aBHIO, HI B HI3HILIY €mnoxy He icHyBajo. Schoenus /cxenyc/ —
camHUK, Scherardia /cxepapnia/ — mepapmisi.

Cnoay4yennsi NQu, qu, su, ti. NQU — BUMOBJISIETBCS SIK POCIHChKE # YKpaiHChbKE HIY, aje
KOJIM BOHO CTOITh IepeJi TOJIOCHOK, TO BUMOBIISIETHCS SIK POCiiichke i ykpaiHcbke HTB. Pinquicula
/MiHTBIKYJI1/ — TOBCTSIHKA.

Qu — 3aBkaAM BHUMOBISETHCS SK POCIHChKE 1 yKpaiHChKe KB. Sequaia /cexBoia/ —
cekBoiist, Quria /KBepia/ — KBepisl.

Su — BuUMOBISETBCA SIK pocilicbkke W yKpaiHCbKe cy. Auie mepe] TOJOCHHM BOHO
BHUMOBJISIETBCS B JISIKUX CIIOBaX K pociiichke il ykpaiHchke ¢B. Lle OyBae B ToMy BUMAKy, Koy SU
SIBJISIE OJTMH CKJIAJ] 3 TJIBIIOI0 TOJI0CHO. Subulara /cyOynspia/ — HIMIOIUCTHUK, Succisa /cyiiza/ —
KOMOHHUK, Suaeda /cBefa/ — COIHUK.

Ti — BUMOBISETHCS 3BMYANHO SIK POCIHCHKE M YKpaiHChKE Ti, aje KOJIM L€ CIOJIy4YeHHS
CTOITh Nepes roJIOCHOI0 B cepeuHi abo B KiHIIl CJIOBa, a Mepe] HUM Hema Hi S, Hi X, TO BOHO
BUMOBJISIEThCSA K pociiickke i ykpainceke mi. Tilia /rimia/ — muma, Urtica /yprika/ — kponusa, Vitis
[Bitic/ — BuHOTrpax, Stipa /crina/ — koBuia, Pulsatilla /mynecarinsg/ — con, Parrotia /maporia/ —
MaBPOTISL.

Harosioc B sJaTtuHcbkili MOBi. Y JTaTMHCHKIA MOBI Haroiloc MOK€ CTaBUTHCS abo Ha
NepeloCTaHHbOMY CKJIaJ1, TOOTO Ha JAPYromy Bij K 1HIS, a00 Ha TPEThOMY CKJIAJ1 BiJ] KIHLA CJIOBA.
[namuncerit epamamuyi cknadu paxyromse 6i0 kinys cnoga/. 11106 untarouu, MpaBUIBHO CTABUTH
Haroyioc, Tpeda pO3IUIUTA JOBIOTY 1 KOPOTKICTh CKIJamiB. JIOBrui CKjiIaa TMO3HAYAETHCS
TOPH30HTAIBHOK PHCKOI / — /, KOPOTKHN — MiBAyror/. 3HAUKU I CTABJIATHCS HAJ TOJOCHUMH
Mepe0CTAaHHBOTO CKIIATy B CJIOBI 1 HATOJIOC y CIIOBI IIJTKOM 3aJI€KHUTh BiJl IPYTOTO CKIIATY.

SIkmo mepefocTaHHIA CKIaa JIOBTMHM, TO HArojioc CTaBUThCS Ha HBbOMY, a SIKIIO BiH
KOPOTKHI, TO Harojoc CTaBUTHCS Ha TPETbOMY CKJIa/li B/l KIHIIS CJIOBA.

TBep0 3acBOIBIIN 1€ MPABUIIO, MOXKHA JIETKO 3pOOUTH 3 HHOTO TaKi BUCHOBKH,
1. Y IBOCKIIaIOBUX CIIOBAaX HAroJIOC CTaBUTHCS Ha TEPEIOCTaHHBOMY CKJIAJi, TOOTO Ha JPYroMy
BiJ KiHIIA cioBa bulbus — mubynuna, buxus — cammmur,
2. B takux cioBax, SKi MalOTh 3 CKJIaJ{, HArojJoC MOXE CTaBUTHUCh Ha JAPYromMy ab0 TPETHOMY
CKJa/i BiJl KiHIS CIIOBA, MiCIle HOTO 3aleXWTh BiJl JOBFOTH a00 KOPOTKOCTI MEPEIOCTaHHHOTO
ckiany Albizzia — anp06irisi, Anemona — aneMoHa, Atrapa — OejutaioHHa.
3. B crnoBax 6araTockiaJOBHX HAarojoc HIKOJM HE MOXKE CTOSATH Jaili BiJl TPEThOIO CKJIAIy BiA
KiH1sg cioBa. Botrychium — rponsinka, Calendula — narigku, Campanula — 13BOHHKH.

1100 BU3HAYMTH CKJIAJA JOBIHM YM KOPOTKUI HEOOX1IHO 3HATH:
1. Ckyax IOBrHid, SIKIIO HOTO ToJIoCHA siBiiste coboro audronr — Althaea — mpocsupauk, Centaurea
— BoJomka, Elaecaquns — 5ox.
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2. CxJiaz JOBTH, SKIIO 3a TOJIOCHOK HayTh 2 abo Ounbine npurojocHux — Catabrosa — katadposa,
Cerastium — porosuk, Cynanetum — IHHAHX yM.
3. CkJiaJ KOPOTKHIA, SKIO 32 HOT0 TOJIOCHOIO Hje apyra rojocHa — Opium — omiym, Dianthus —
reo3auka, Eriophorum — myxiBka.
BumoBa i TpaHCKpUIILisi JATHHCHKUX HA3B POCIHH YKPAiHCHKOI0 MOBOIO (HATIPUKJIA):
A,a — BUMOBIISIETBCS SIK YKPaiHCBKE a:
Allium cepa — anniym yena — uubyns pindacra.
B,b — BumoBIsteTECH 5K O:
Beta vulgaris — 6ema syneapic — Oypsik 3BUYAHU.
C,c — BUMOBIISIETHCS IBOSIKO: SIK I 1 5K K:
Ilepen e, i, U, ae, de — BUMOBJISIETHCS SIK 1L
Cerasus vulgaris — yepasyc ey1eapuc — BUllIHS 3BHYaiiHa,
Cicer arientum — yiyep apienmym — HyT 3BHYAHHH.
C,c — niepe] iHITMMH 3BYKaMH BUMOBJISIETHCS SIK K:
Seeale cereale — cexane yepeane — xuto nuke,
Caragana aboresuns — kapacana apbopecuernc — K0BTa aKallis,
Lucopersicum asculentum — zixonepcikym eckyienmym — TOMaT.
D,d — BUMOBISETHCS SIK 1
Daucus carota — daykyc kapoma — MOpKBa 3BUYaliHa.
E,e — BUMOBISIETBCS SIK €:
Eryngium campestre — epineiym kamnecmpe — MEKOJIaH4MKU CUHI.
F,f — BumoBIseTbes sk ¢:
Fagopyrum esculentnm — ¢paconipym ecxkynenmym — rpedka mociBHa.
G,Q - BUMOBIISIETLCS TBEPJIO, SIK YKPAiHCHKE T
Agropyrum repeus — aeponipym penenc — eiimpicisi penenc — NApii MOB3yIHil.
H,h - BuMOBJIsIETBCS M’SIKO, SIK YKPATHCHKE T
Hordeum vulgare — copoeym synveape — saminb 3BUUARHHA.
J,J — BUMOBJISIETHCSA SIK HAMIBrOJOCHUH i.
Juglans regia — tiroenanc pecia — ropix rperbKui.
I,i — BUMOBIISETHCS SIK i
Triticum durum — mpimikym oypym — NIIEHUISA TBEP/A.
K,k — BUMOBIISETBCS 5K K:
L,| — BUMOBIISIETECS M’SIKO, SIK JIb.
Malus sylvestris — manioc cinbeecmpic — 161yHs nicoBa.
Kocbia scoparia — k0xia ckonapia — KOXist CITpaBKHSI.
M, M — BUMOBJISIETBCSI SIK M:
Medicago falcata — medikaco ¢parvkama — nronepHa oBTa.
N,N — BUMOBIISETHCS SIK H:
Prunus spinosa — npyuyc cninosza — TepeH KOJIOYH.
0,0 - BUMOBJISIETCS SIK O:
Oryza sativa — opiza camiéa — puc MOCIBHHIA.
P,p — BUMOBJISIETBCS SIK M
Panicum miliaceum — nanixym miniayeym — npoco mociBHE.
Q.q — 3ycTpivyaeTbcs JUIE B CIIBBIIHOMICHHI 3 MOCTIAYIOYHM TOJIOCHHM 3BYKOM 1 BUMOBIISIETHCS
pas3oM 3 HUM sK Ka: Quercus robur — kseepkyc pobyp — ny6 yepenrdaruii.
R,r — BUMOBJISIETHCS SIK P:
Rumex acetosa — pymexc ayemosa — maBenb KACITHMA.
S,S — BUMOBJISIETBCS JABOSIKO: SIK € 1 SIK 3: MIX JTBOMa TOJIOCHUMH BUMOBJISIETHCS SIK 3.
Rosa rugosa — poza pyeosa - TposiHza.
Takox y criBBiHOMIECHHSX |S. NS. I'S epe ] rOJIOCHUME MOJKE TIepeIaBaTHCh Yepe3 Jb3, H3, P3:
Fraxinum excelsior — ¢ppakcinym excyenvziop — ACCHb 3BHUYANHHIM,
Trifolium pratense — mpigoniym npamernse — KOHIOIUHA JTy4HA,
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Cisium arvense — yupsuym apsernse — 0COT POKCBHIA.

B iHmmMx BHUMaakax BUMOBIISIETHCS SIK C:

Sinapis alba — cinanic anv6a — ripuuiis Gina.

T,t — BUMOBJISIETHCS SIK T:

Triticum — mpimixym — MIICHUTIS.

U,U — BUMOBJIISIETHCS SIK Y:

Cucurbita pepo — kyxypbima neno — rapOy3 3BUUANHUIA.

V.,V : W,W — BUMOBJISIETECH SIK B

Vicia sativa — 6iyia camisa — BHKa IIOCIBHa,

Adonis wolgensis — adonic 6onbeenzic — TOPULBIT BOJIIBKHUIA.

X,X — BUMOBIISIETCS SIK TIOJIBIMHUIN 3BYK KC:

Taraxacum officinale — mapaxcaxym og¢hiyinane — xynn6aba jgikapchKa.
Y,y — BUMOBJISIETHCS SIK i

Zea mays — zea maic — KyKypyu3a.

Z,Z — BUMOBIISIETBCS SIK 3.

Scorzonera — ckop3onepa.

Kpim ronocHux i mpurosioCHUX 3BYKiB, Y JATHHCHKINA MOBI € JIBOTOJIOCHI, BAMOBJISIFOTHCS TaK:
ae, ce — BUMOBJISIETHCS SIK €:

Rubus idaeu — py6yc ioeyc — manuna 3Buuaiina,

Kocleria graciliis — keznepis epayinic — xunenpb CTpyHKHIA.

Ch — BuMOBIIsSIETBHCS SIK X:

Chenopodium album — xenonodiym anvbym — nobona oina.

Ph — BuMoBinsieThes sK ¢:

Phaseolus vulgaris — gpazeontoc syiveapic — kBacoss 3Budaiita.
Rh — BuMoBIIsi€ThCS SIK P

Rheum tataricum — peym mamapixym — peBeHb TaTapChKHUil.

Th — BUMOBIISIETBCS SIK T:

Helianthus annuus — eezianmyc annyyc — COHSIIIHAK OAHOPIYHUI.
Ti — mepea roTOCHUMU BUMOBIISIETHCS SIK i

Nicotiana tabacum — nikoyiana mabaxym — TIOTIOH CIIPABXKHIMH.
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TJIYMAYHUMW CJIOBHUK
AJIbroJIorist — po3ain OOTaHIKM, 110 BUBYA€ BUJOBUHN CKIAJ, OyJOBY, pO3MHOKEHHS, MOMINPEHHS
Ta CIIOCOOHM BUKOPHUCTaHHS BOJIOPOCTEH.
AHapoueii — CyKymHiCTh THYMHOK Y KBITIII.
AHTepuaiii — 4YOJIOBIUMH CTAaTEeBUl OpraH y CHOPOBUX POCIHH, B SKOMY YTBOPIOIOTHCS
cnepmaTo30iau. BiH po3BUBaeThCS HA raMeTOdITI.
AHTHIIOAU — KJIITUHU B X0JI03aJIbHIN YaCTHHI 3apOJIKOBOTO MIIIKa TOKPUTOHACIHHUX POCIIHH.
Amsianocnopu — Hepyxomi (0€3 JDKI'YTHKIB) CIIOPH, 3a JOTIOMOTOI0 SIKHX O€3CTaTEeBUM CIIOCOOOM
PO3MHOXYIOThCS JesiKl HYbk4l pociiuan (H-1.: 3emeni BogopocTi).
Amnoreniii — 1wiogoBe TiNO 3Ae0UTBIIOTO OMIOAIE MOAIOHOT (opMH y cyMYacTUX TPHUOIB Ta
JUIIAHKKIB, B AIKOMY TIMEHIH 13 CyMKaMH PO3BUBA€ETHCS BIAKPHUTO.
ApXeroHiajbHi poCJMHM — Trpyna BUIIUX CIIOPOBHUX 1 FOJOHACIHHUX POCIHH, B SKUX XIHOYMM
CTaTE€BUM OPTaHOM € apXETOHIH.
ApXxeroHiii — 0araTOKJIITHHHHMNA TIEKONOAIOHOI (OpMHU >KIHOUMI CTaTeBH OpraH, B SIKOMY
PO3BUBAETHCS SHUIEKITITHHA (YTBOPIOIOTHCS Y MOXO-, MAIIOPOTEHOIOHHX 1 TOJIOHACIHHUX ).
Apxecnopiii — rpyna KJIiTHH, 3 KX Yy MOXiB 1 pIBHOCIIOPOBUX MaNoOpOTENOAI0HUX PO3BUBAIOTHCA
CIOpH; y PIZHOCIOPOBHUX MAMOPOTENOAIOHUX — MIKpO- 1 MEracrnopH; y HaCiHHUX — B YOJIOBiUid
reHepatuBHid cdepi — NUIKOBI 3epHA, a B IKIHOWIM TNEpEeBaXXHO OJHA Meracmopa, 3 SKOi
YTBOPIOETHCS 3aPOIKOBUH MIIIIOK.
ApXxikapn — XiHOYHMIA CTaTeBHI OpraH CyMYacTHX I'puOiB, IO CKIANAIOTHCS 3 HIDKHBOT YAaCTUHH —
ACKOT'OHA 1 BEPXHBOI — TPHXOTIHH.
AcCK, acka — CIOPOHOCHHIl OpraH cymM4acTux TpuOiB, BCEpEOUHI SKOTO IMiCIs 3arlliJHEHHS
PO3BHUBAIOTHCS ACKOCIIOPH.
ACKOrOH — HIXHS KyJenoAiOHa po3lIMpeHa YacTHHA apXikapma, B SKId YTBOPIOIOTHCS >KIHOY1
CTaTeBl KIITUHU CyMYacTHX I'pHOIB.
Ackominern (Ascomycetes) — kiac BHIIMX TpUOiB, IO YTBOPIOIOTHCS B CHEIiaIbHUX OpraHax —
ackax, ab0 CyMKax; TaJOM Ma€ BHIJIAJ J00pe PO3BHHEHOTO OaraTOKIITHHHOTO TaJOigHOTO
MILIETII0; PO3MHOKEHHSI BIIOYBAa€eThCS CTAaTeBUM (cyMyacTta cTajisi), Oe3crareBUM (KOHIIT) 1
BEreTaTUBHUM CIIOCOOaMHU.
ACKOCIIOpH — CIOpPH BHIIUX CyMUYacTHUX IpuOiB, 110 YTBOPIOIOTHCS B CIELIAJBHUX OpraHax
CIIOPOHOUIEHHS — acKax.
Basuniominern (Basidiomycetes) — kmac BuImMxX TpubiB, XapaKTEPHUMH O3HAKAMH SIKOTO E€:
Mineniii 6araTOKIITUHHUM; y KUTTEBOMY LMK MepeBaXkae AMKaplOHTWYHA (a3a, a ramioigHa i
IUIIoigHa (aza Jyke KOPOTKOYACHI; CTAaTeBl OpraHM PO3MHOXEHHS BIJCYTHI; CTaTE€BUH IpOLEC
B1IOYBAETHCS TUIIXOM JBOX BETETATUBHHUX KIITHH TaJOITHOTO MIIENII0 y TOJOTAIIYHUX BHU/IIB
37IMBAOTHCS TiU OJHOTO 1 TOTO K CaMOro MILENII0, a y TeTepOTAIYHUX — Ty TPOTHIIEKHUX 32
3HaKOM (+ 1 —) OCOOMH; Ha KIHISIX AMKApIOHTHUYHUX T 3 ABOSJAEPHUX KIITUH YTBOPIOIOTHCS
0c00JIMBI BUPOCTH — 0a3uii, Ha IKUX €K30TeHHO (opMyIOThCs Oasuaiocnopy; 3a 0y0Bow0 O6a3uaill
iX mominAroTh Ha ronoOa3umii (OAHOKIITHHHI, a HE PO3JUICHI Ha WIEHUKH) 1 ¢parmobaszmmii
(po3nijieHI TONEPEeYHHMH MEeperopoiKaMM Ha YOTUPH UJICHHMKH); Oa3uIiOCIOpPH CHIATh Ha
IIMIIONOMIOHNX BUPOCTax 0a3uaiil — crepurmax; 6a3uaii 3 6a3uaiocrnopaMu MOXKYTh YTBOPIOBATUCS
Oe3rnocepelHbO HA Milelnii, K y OUIBIIOCTI BHJIB BOHM YTBOPIOIOTHCS Ha IUIOAOBUX Tiiax abo
BCEpEINHI TIJI0IOBUX T, HECTATEBE PO3ZMHOKEHHS B1IOYBAETHCSA 3 IOMTOMOTOIO KOHITIMH.
ba3ugisn — opran crateBOoro CHoOpoOHOIICHHS Oa3umiayibHUX TpuOiB, HAa SKOMY €K30T€HHO
YTBOPIOIOTHCS 03U I10CTIOPH.
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Ba3uaiocnopa — cropa cTareBoro po3aMHOKEHHSI, III0 YTBOPIOETHCSI €K30T€HHO Ha 0a3uii.

BeHToOC — CyKYIHICTD POCIIMH, TBAPHH 1 OAKTEPii, 110 )KUBYTH HA JTHI BOAOHMH.

Binapna (moaBiiiHa) HOMeHKJIATYpa — HOMEHKJIATYpa, B SIKii HAyKOBa Ha3Ba POCIUH ab0 TBapuH
CKJIQJIA€ThCS 3 JIBOX CIiB, Jie TIEpIe CIIOBO O3Haudae pix, abo obuasa pazom — BuA. Ymepie 0. H.
3acTocoBana mBeachbkuM BueHNM K. Jlineem y npari «Cucrema npupoam» (1735).

Baiist — my>xe MowieHOBaHMH JIMCTOK MAIOPOTEH, IKHI pOCTE BEPXIBKOIO.

Bumi pociimam (Cormophyta) — Tijo pociuH, sIKi MOXKHA TMOMUIATH Ha MariH i Kopiab. J[o HUX
Hanexars Bigmin: miayHo- (Lycopodiophyta), xsomie- (Equisetophyta), mamoporenoaioHi
(Polypodiophyta), rononaciaui (Pinophyta), mokpuronacinsi, abo kBiTkoi (Magnoliophyta).
Bingin — ogHa 3 OAHMX TaKCOHOMIUHUX KAaTEropiil, mo 3aiiMae y HapCcTBl POCIHH HAWBUIIE
nonoxenns. (H-a.: xaposi Bogopocti (Charophyta), B moxononiouux (Bryophyta) Ta in. B pizaux
CUCTEMax POCIWH KUIBKICTh 1X HEOJHAKOBA 1 KOJMBAETHCA B Mexkax Bin 14 mo 20. IHkonm BoHU
IUIATHCS HA I1BIIIIIN.

Bomopocri (Algae) — rpyma HWK4YMX aBTOTPOMHHUX POCIHH, sSKa 00’€HYE MEPEBaXKHO BOJIHI
OJIHOKJIITMHHI, KOJIOHIaJIbHI Ta 0araTOKIITHHHI OpraHi3Mu. B iX KIiTHHAX MICTHTBCS XJI0podi, 3a
JIOTIOMOTOI0 SIKOTO BUPOOJISIOTH OpraHiuHi pEUOBUHU B Tpolieci POTOCHHTE3Y.

I'ameranriii — ogHO- a00 0araToKJIITUHHE YTBOPEHHS, /1€ PO3BUBAIOTHCS CTATEB1 KIIITHHU — TaMETH.
I'ameTH — crienianizoBaHi cTaTeBi KIITHHH, 110 3JIMBAIOTHCS MPH 3aIlIiTHEHHI.

I'amerodit — crareBe MOKOJIHHS pOCIUH, IO YTBOPIOE OpPraH CTAaTEBOTO PO3MHOMKEHHS.
Slnpa KITITHH MaroTh TaruioigHuii (N) HaOip XpoMocoM. Y IMKII PO3BUTKY POCIHH BiH YEpPryeThCs 3
HECTATEBUM MOKOJIIHHIM — CTIOPO(ITOM.

I'eTepoumceTnn — 0COOIMBOCTI KIITUHU, II0 YTBOPIOIOTHCS 3 BETETATUBHUX KIITHUH Y PI3HUX MICLAX
TpUXOMa 1 MalTh J0Ope BHPaXeH1 JBOLIAPOBI OOOJOHKM Ta >KUBUI BHYTPILIHIM BMICT, B SIKOMY
BIJICYTHI aCUMUIALIIHHI ITMEHTH, T'a30B1 BaKyOJIl Ta 3allaCHI peUOBHHHU (yTBOPIOIOTHCSA Y HUTYACTHX
1iaHoGakTepiil).

I'iMeniii — map cmopoHOCHUX KJIITHH Ha MOBEpPXHI a00 BCEpEeIUHI IUIOJOBUX TLI, JESKUX BHILIUX
rpu6iB (H-1.: acko-, 6a3uaioMineTn).

I'imeHnogop — moBepxHs MI010BOTO TijIa rpuda, Ha K1 MICTUTHCS IIap CIOPOHOCHUX KIITHH. Bix
OyBae TpyOuactuii (y TpyToBHKa, OuIoro rpuba), TuiacTUHYACTUM (y CHPOIXKOK, OTNEHBKIB Ta 1H.)
ciT4acTO-CKIIaMIacTHii (Y TOMOBOTO Irpuda), TiaaaeHbKkuil (y AeSKUX BUIIB 3 POAUHH Tene()OpPOBUX).
I'ineneii — CyKynHICTh MJIOJOIUCTHKIB, 10 3pOCTAIOYUCh, YTBOPIOIOTH OJIHY 200 KUIbKa MaTOYOK.
I'inorexa — MeHIIa 3 BOX CTYJIOK MaHIMpa 11aTOMOBHX BOJIOPOCTEH.

I'igpn — HUTUACTI YTBOpPEHHS, CIUIETIHHS SKHUX YTBOPIOIOTH IpUOHMIIO abo Miuemiil (BereTratuBHe
Ti710 TpHOA).

Tlosonacinni (Pinophyta) — Bimmin HaciHHMX pPOCIHH XapaKTEPHUMH O3HAKaMHU SIKHX €:
PI3HOCHIOPOBICTH; (POPMYBAHHS OKPEMOI'O YOJIOBIYOTO 1 KIHOYOTO TaMeTo(diTiB; HACIHHEB] 3a4aTKU
PO3KPHUBAIOTHCS BIJKPUTO HA CIOPAHTISIX; IMPOLECH 3alUIAHEHHS 1 PO3BUTOK crnopodiTy Han
rameTo(iToM; yTBOPIOEThCS HACTHHSI.

I'pudu (Mycota) — okpeme HapcTBO OpraHi3MiB, JJIsI SKOTO XapaKTePHUMH 03HAKaMU €: BiJICYTHICTh
y KIITHHAaX XJopodidy # KpoXMaiio; HasBHICTh B OOOJOHII XITHHY; 3allaCHUMU PEYOBUHAMH €
TJIIKOT€H, BOJMIOTHH, JIIMiU, )XHUPHU; BETETATUBHE TiJO (Mimemniid abo rpuOHUIISI CKIaAa€eThes 3 TiiB),
reTepoTpoHUIL CrIOCiO KUBICHHS.

I'pubnuus — e came, mo i mimemii.

Enarepu — Ge3muniiHi HUTKH, [0 YTBOPIOIOTH MK CIIOPAaMH B CITIOPO TOHAX aHTOLIEPOHOBHX MOXIB.
Bouu OyBarOTh OMHOKIITHHHUMH, 1HOAI Tally3UCTUMH, 3ITHYTHUMH, 3 CHIPAJIbHO IMOTOBIICHUMH
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cTinkamu a0o 0e3 MOTOBIIEHb. Y 3pLIOMY CIOPOTOHI €JaTepH TIrPOCKOIIYHI, TIPH 3MiHI BOJIOTOCTI
MOBITPS. MOXYTh CKPYYYBaTHCS Ta PO3KPYUyBaTHCSA 1 CIyXaTb JUIS PO3PUXJICHHS CHOp Ta ix
BHCIBaHHS 3 KOPOOOYKH.

Engocnepm — oco6imBa TKaHWHA B HACIHHI TOJIOHACIHHMX 1 OLIBIIOCTI MOKPUTOHACIHHUX POCIHH,
B SIKiH BIAKJIAJAIOTHCS 3aMlacHi TOKUBHI PEUOBHUHH HEOOXIHI 111 PO3BUTKY 3apOJIKa.

Emnitexa — OinbIia 3 1BOX CTYJIOK IMAHIIUPA J11aTOMOBUX BOJIOPOCTEH.

EyxkapioTu (o1HOsSIEpHI OpraHi3MH) — pOCIMHHI OpraHi3MH B SIKHX SIIpO OToueHe MeMmOpaHoto. J[o
HUX HaJIeKaTh BC1 IPYIH POCIUH.

3apocTok — craTeBe TMOKOJIHHS (TamerodiT) y TIUIayHIB, XBOIIIB, HAMOPOTENOMIOHMX, IO
PO3BHUBAETHCH 13 CIIOPH 1 HA IKOMY YTBOPIOIOTHCS] T€HEPATHBHI OPraHU — apXeroHii 1 aHTepHii.
3eneni Bomopocti (Clorophyta) — Bimgin HWKYHMX POCIIMH, JO SIKOTO HaleXaTh OJIHO-,
0araTOKJIITUHHI 1 KOJOHIaIBbHI OpraHi3Mu, K1 MICTATH XJIOPO(iTT 1 MalOTh 3eseHe 3a0apBICHHS.
3uroramist — THIT CTaTE€BOTO IMPOIECY, NMPH SKOMY BiTOYBAETHCS 3JUTTS BMICTY OCOONHMBHX KITITHH
(rametanrii) omHoro abo pi3HMX TanoMiB Ha AudepeHuiioBanux 3a crartio (H-m.: y 3emeHux
BOJIOPOCTEH Ta rpuOiB 3UTOMILICTIB).

3o0ocnopa — cropa 3 JUKI'yTHKaMU, 3 JIOMOMOTOIO SIKHX BOHA aKTUBHO MEPECYBAE€THCA Y BOJHOMY
cepenoBuili (y AESIKUX BOJOPOCTEH, TPUOIB).

IBuaii — BupocTu pi3HOi hopMU Ha 30BHINIHIM MOBEPXHI TAIOMY JHUIIAWHUKIB, IO CIYXaTb IS
BEreTaTHBHOTO PO3MHOXKCHHSI.

I3oramisi — mpUMITHBHUI THUTI CTAaTEBOTO IMPOILECY, KOJIM OOWIBI TaMeTH OJHAKOBiI 3a (HopMoOIO 1
PYXITUBICTIO.

Innys3iii (mokpuBanbiie) — BUPICT HA HIDKHINM MOBEPXHI JIMCTKA Y MAMOPOTEH, 10 MOKPUBAE TPYIU
CIIOPAHT1iB.

Ipxacri rpu6n (Uredinales) — nopsigok GasuianbHUX rpuOiB, sKi € OONIraTHUMH Hapa3uTaMu
BUIIIUX POCIHUH. XapaKTepHHUMH O3HAKaMHU €: Millelid, MOAUTeHU Ha cenTd eHAo]ITHHIA,
MDKKJIITUHHUN; HasBHICTh y IIMKJI PO3BUTKY JEKUIBKOX THIIIB CHOPOHOIIEHHS (MiKHO-, eHuaio-,
ypeno-, TeenTo-, 0a3ua10CIIOPH ).

Knac — ogHa 3 BUIIMX TaKCOHOMIYHHMX KaTEropidi B CHCTEMaTHIll POCIHH, MO0 00 €gHye
OMM3BKOCTIOPIAHEH] TopsAaku. KBITKOBI POCIWHU TOAUISIIOTECS HA JIBa KJIacH: JBOJOJBHI 1
OJTHOJIOJTBHI, JI€ Ti B CBOIO YePT BKIFOYAIOTH TOPSIIKH.

Kaeiicroreniii — 3aMKHyTe IMJIOJOBE TLIO CyMyacTUX TIpuOiB 1 JMIIAMHUKIB, B SIKOMY CYMKH
po3TamioBaHi 6e371a1HO, @ ACKOCIIOPH 3BUIBHAIOTHCS JIMIIE M/ pyHHYBaHHS 00O0JIOHKH II010BOTO
Tina.

Koninii — cmopu HectaTeBOro pO3MHOXKEHHS Y CYMYacTUX 1 He3aBepLIEHHX TIpHOIB.
BoHu yTBOPIOIOTECSI  €K30T€HHO (pIiIIle E€HJOTeHHO) Ha O0cOoOJMBUX TiaXx — KOHIMIEHOCIIX
YBUTJISIII JIAHITFOKKIB, BIT IKUX BOHH JIETKO BIIOKPEMITFOIOTHCS.

Kon’1oranisi — TiIm crateBoro mpouecy, K| MoJsrae y 37IUTTi MPOTOIUIACTIB ABOX BEreTaTHBHHUX
MOpGoJIOTTYHO HeAuBEePEHITIHOBAaHNX 32 O3HAKAMU CTaTl KIIITHH.

MixkoJiorin — Hayka, II0 BHUBYae rpubu: ixHi0 OynoBy, (iziosoriro, 0ocoOIMBOCTI pocTy M
PO3MHOKEHHS, CTIIAJIKOBICTh i MiHJIUBICTh, CHCTEMATHKY, HOXOKEHH i momupenns. Exonoriro. Ix
3HAYEHHS B J)KUTTI JIFOJUHU 1 B IPUPO/IL.

Mikpominie — OTBip B HAaCIHHOMY 3ayaTKy, [0 YTBOPIOETHCS BHACHIJOK HE 3JIMIAHHS HOTO
MOKPUBIB, Uepe3 SKUN y OUIBIIOCTI KBITKOBUX POCIUH MPOXOAUTH MUJIKOBA TPYOKa.

Mikpocnopa — 4YoJiOBiua crmopa y pOCIHH, 3 SKOI PO3BHBAETHCS YOJIOBIUMHA 3apOCTOK.
VY ronoHaciHHUX 1 MOKPUTOHACIHHUX POCIUH — IMHJIKOBE 3€PHO.
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Miuesniii (a00 rpuOHHUIIS ) — BET€TaTUBHE T1IO TPUOIB, IO CKIAAAETHCS 3 MEPEITISTEHUX HUTOK, 200
rida.

Moxonoxioni (Bryophyta) — Bimain BUIIMX POCHH, B SKHX JOPOCITI POCIMHH NepeOyBarOTh Ha
rarioigHii ¢asi po3BuTKy. BereratuBHe Tijio Ma€e BUTIISAA CIaHi a00 TUCTOCTE0IOBOI POCIMHHU.
HacinuHa — renepaTUBHMIA OpraH y HACIHHUX POCJHH, SIKUH YTBOPIOETHCS 3 HACIHHEBOTO 3a4aTKa 1
MICTUThH 3apofoK BoHa 30BHI BKpUTa HACIHHEBOKO IIKIPKOIO, KA YTBOPIOETHCS 3 IHTETYMEHTY
HaciHHeBOro 3auyaTka. [lil HACIHHEBOIO MIKIPKOIO MICTUTHCS 3apOAOK,II0 YTBOPIOETHCS 3 3UTOTH,
eHaocnepM abo HepucriepM — TKAaHUHH, B SKUX MICTATHCA MOXHUBHI PEUOBHHU, IO iX 3apOJIOK
BHKOPHUCTOBYE IIiJT 4Yac pO3BUTKY. Ha Micii BiJIOKpeMJICHHS HACiHHS BIJ HACIHHEBOI HIXKKH
YTBOPIOETHCS pyOUHK, MOOIHU3Y SIKOTO MICTUTBCA CiM’ABX17] (MIKPOIIUIIPHHUIA OTBIp).

Hacinnmii 3a4yaTok — >KiHOUMH OpraH y HAaciHHMX pPOCIHH, B SIKOMY (OPMYETbCS >KIHOUMH
rametodit, BinOyBaeThes 3arutigHeHHS. PO3BUTOK 3apojka i €HAOCIEepMYy, 3 SIKOTO, 3A€0LIBIIOT0
TTICHIS 3aIUTIIHEHHST PO3BUBAETHCS HAciHMHA. BiH ckilamaeTbes 3 QyHiKymroca (HaCiHHOI HIXKKH), 32
JIOTIOMOTOI0 SIKOTO BiH MPUKPIIUTIOETHCS 0 CTIHKH 3aB’si31. Hymenyca (eHTpaibHOT YaCTHHU H.3.),
B SIKOMY pPO3BUBAETHCS 3aPOAKOBUN MIIIOK, OJHOTO-IBOX IHTEIYMEHTIB (IIOKPHUBIB), XOJIa3H
(OCHOBHM H.3.) — IPOTHJICKHOI MIKPOIMiJ€ YaCTHUHH (MUJIKOBXOAY), Yepe3 SKEe B H.3. MPUMHKAE
MUJIKOBA TPYyOKa.

Hyueayc — nenTpanpHa 0araTOKIITHHHA YaCTHHA HACIHHOTO 3a4aTKa, OTOYEHA OJHHM abo JBOMa
iHTeryMeHTaMu. B HbOMY 1 apxecnopiaibHOT KJIITHHH PO3BUBAETHCS 3aPOIKOBHIA MIIIIOK.

Oigiii — oBajbHI CHOPH BEreTaTMBHOTO PO3MHOKEHHS, PO3TAIIOBaHI OJHA HAJ OJHOI0 Yy JIESKHX
rpuoiB.

Ooramisi — Tum cTebI0BOTO MPOIECY, 110 MOJSITae y 3MUTTI BEIMKOI HEPYXOMOI kKIHOUYOI cTaTeBO1
KIITUHU (STMIEKITITUHN) 3 HEBEJIUKOI PYXJIHBOIO YOJIOBIYOI0 CTATEBOIO KIITHHOIO (CIIEPMATO30110M
abo criepmiem) (H-1.: crioctepiraerbesi y MOX0-, MaOPOTENOIOHUX, TOJIO- Ta TOKPUTOHACIHHUX ).
OoroHiii — XiHOUMH cTaTeBHI opraH OaraTbOX BOAOPOCTEH 1 JESKUX HUKUYUX T'pUOIB, B SIKOMY
PO3BUBAETHCS OJHA a00 KiTbKa SUIEKITITHH.

IManoporenonioni (Polypodiophyta) — Bigmin BHIIMX CHOPOBHUX POCIAHH, MO0 00 €IHYyE
JIepeB’IHUCTI Ta TpaB SHUCTI POCIMHU. XapaKTEPHUMHU O3HAKaMU €: 4YepryBaHHS IOKOJIIHb
(rametodira 1 cnopodira), mpuyoMy cropodiT nepeBa)xkae Haj rameTodiToM, KOpeHl1 J10AAaTKOBI;
MOJIOJIl JIUCTKH PABJIMKOMOJIOHI, OpOCl TMipYacTi, pijamie UUTICHI a00 TMamp4yacTi; JUCTKH
BUKOHYIOTh (DYHKIII}0 (POTOCHHTE3Y 1 CHOPOHOIIEHHS; Y O1IBIIOCTI CHOPH MOP(HOJIOTIYHO OJJHAKOBI,
piame (y canbBiHIEBUX) JU(epeHIiiioBaHl Ha MIKpPO- 1 MEracropy; po3MipH BiJ KUIBKOX MM 10 25-
30 M 3aBBULIKH.

Ilepureniii — dopMa TIOAOBOTO Tila AESIKUX CyMUYaCTUX TpUOIB 1 JMIIANHHUKIB 3 HEBEITHUKUM
OTBOPOM Ha BEPXIBIIl, Yepe3 KU BUCUIIAIOTHCS CIIOPH.

IMunkoBa TpybOka — TpyOka. Illo yTBOproe€ThCcsi 3 IHTHHHM THJIKOBOTO 3€pHA 1 CIYXKHUTH MIJIA
MIPOXOJKEHHSI CIIEPMIiB A0 SHUEKITITHHH.

IInakose 3epHO (MIKpOCTIOpaHTiii) — YaCTUHA MUJISAKA, B AKIH YTBOPIOETHCS MUJIOK.

IInaxoBuii Milmok (Teka) — MOJOBUHA MUJISKA, B AKi YTBOPIOETHCS MUJIOK.

IInaok — CyKynHiCTh MUIIKOBUX 3€PEH Yy HACIHHUX POCIIHH.

IMinpin — TakcoHOMIUHA KaTETropist B CUCTEMATHUIIl POCIHH, 110 3aiiMae MPOMIXKHE TOJOKESHHS MiXK
BUJIOM 1 POJIOM.

IlikHigu — MaJeHbKI TJIEKOMOMI0HI BMICTUINA JESAKUX CyMYacTUX, 0a3u NIMHUX TPHOIB, B SIKUX
PO3BHBAIOTHCS KOHIAIT (CIIOPU HECTATEBOTO PO3MHOMKEHHS ), SIKi YaCTO HA3MBAIOTh MKHOCTIOPH.
IlikHocmopu — MaJeHbKI OJHOKJITHHHI TaruIOifHI CIIOPH HECTAaTEeBOI0 PO3MHOXKEHHS, IO
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po3BHBalOThCs B mikHIKax (H-m.: y ip>kactux rpu6iB).

IMipenoinm — wrineHI 6e30apBHI OUTKOBI TUIBI B XJIOpPOILIACTaX a00 HA HHUX, HABKOJIO SIKHX
BIJIKJIaJIA€ThCs KpOXMasib. BOHM yTBOPIOIOTHCS B 0ararb0X BOAOPOCTEH Ta B JESKUX MEUiHOYHHX
MOXIB.

IoagiiiHe 3amiIHeHHs] — CTAaTeBUH MPOLEC Y MOKPUTOHACIHHUX POCIHH, IO MOJATa€e y 37IUTTI
OJIHOTO CIIepMis 3 SHIEKIITUHOW, a JPYroro — 3 SApOM IEHTPaIbHOI KIITHHHU, a0 3 OAHUM i3
noysipaux saep. Bigkpus yaennit C. HaBamun (1898).

Ioxkpuronacinui pocsimau (Magnoliophyta) — Bigmin BHIMX HACIHHHX POCIHMH. XapaKTePHHUMHU
O3HAKaMHU €: HACIHHI 3a4aTKHU PO3BUBAIOTHCS B CEPE/IMHI 3aB’s31 MaTOYKU, YTBOPEHOI 3pOCTaHHAM
IUTOIOJIUCTHKIB; JOMiHYBaHHS cropodita; penykmiss ramerodira; HasSBHICTh MOJBIHHOTO
3aIUTIIHEHHsI, BHACHIJOK SIKOTO YTBOPIOETHCS 3apOJOK 1 €HJOCHEpPM Ta OCOOIMBOTO OpraHy —
IUIO/TY, IO PO3BUBAETHCSA 3 KBITKH.

Pu3oinu — kopeHenoiOHI yTBOpH, 33 JOMIOMOTOI0 SKHX POCIMHU MPUKPIILTIOIOTHCS 10 CyOcTpary i
MOTJIMHAIOTH 3 HHOTO BOAY Ta MokuBHI pedoBuHu (H-a.: y mMoxomnoaiOHuX, JUIIaifHUKIB, OypHX
BOJIOPOCTEH).

PiBHOCIIOpPOBI POCJIMHHU — POCIUHU B SIKUX YTBOPIOIOTHCS OJHAKOBI 3a po3Mipamu crnopu (H-7.: y
IIUTHUKA YOJIOBIUOTO).

Pix — TakcoHOMIYHA KaTeropis B CUCTEMI POCIUH, 10 00’ €HYye PiTOTeHETHYHO OJIM3BKI BUIU
(H-a.: pix ronosst (Populus)).

PisHOBHAHICTH — TaKCOHOMIYHA KaTeropiss B OOTaHIYHIM HOMEHKJIATYpi, HIDKYAa HDK MiABHUJ, aie
BumIa, HK Gopma (H-a.: y sUTOBIIO TYpKMEHCHKOTO 1HKOJIM BHIUISIOTH BUCOKOTIPHY HHU3BKOPOCITY
Pix — Juniperus turcestanica Kom. var triticosa).

CaxxkoBi rpuon (Ustilaginales) — mopsitok 0asu aiiiHuX rpuOiB, sIKi Mapa3UTYIOTh HAa BHIIHX
POCIIMHAX, COPUYMHSAIOTh Y HUX 3aXBOPIOBAHHS — CAXKY. XapaKTepHUMHU O3HaKamu €: Oasunuis 4-
KIIITUHHA, MIIENiid IUKapiOHTUYHUN, MUDKKITITHHHUAN, KU i 9ac CIIOPOHOLIEHHS PO3MalaeThCs
Ha TeMHI criopu (Ca)XKOB1 CLIOPH).

CuHepriam — 1Bi ramwioigHi KITHUHHA. fIKi pa3oM 3 SHUIEKITITHUHOI YTBOPIOIOTH y 3apPOJIKOBOMY
MIIIKY TOKPUTOHACIHHUX POCIWH €IWHUNA KOMIUIEKC — SIMIIEBMM amapar, MaroTh IJIEKOINOA10H1
¢dbopMu, ane Ha BIAMIHY BiJ SHLEKIITHHY SApa PO3TALIOBAaHI y BEPXHIM iX 4acTHHI, 1€ MICTUTHCS
OCHOBHA Maca IMTOIUIa3MH, a BaKyoJsl PO3BHUBAETHCA B HWXKHINM yacTuHi. IIpu mpoHUKHEHH! Y
3apOJIKOBHMI MIIIOK MUJIKOBOI TPYOKM CHHEPTiaN pyHHYIOTbCA. BoHM Mol (yHKIIOHANIBHI KIITHHH,
CIIPUSIOTh NMPOXOPKEHHIO MUJIKOBOI TPYOKM B 3apOJKOBHI MILIOK Ta PO3YMHEHHIO ii 00OJOHKH,
OCKUIBKM MICTUTh (epMEHTH, LuTa3y 1 MeKTasy, 3a0e3ledyroThb BHUBUIBHEHHA i BMICTYy Ta
MOTa/IaHHs CIIEPMIiB 10 SIMIIEKITITUHHU.

Cruepouniii — qyxe MiJbHE TEPETUIETeHHS Tid, sIKI MICTATh Mally KUIBKICTh BOJH, IO JO3BOJISE
rpubam JOBruil 4yac NMepeHOCHUTH HECHpPUSITIMBI yMOBH icHyBaHHA. [Ipu mpopocTtanHi ckiepori
YTBOPIOETHCS TPUOHMILISE 00 1101081 TU1a TpubiB (H-1.: y nesdkux cymuyacTux 1 6a3uaiitHuX rpuoiB).
Copeniii — HeBenuki KynenomiOHI YTBOPH Ha TUIl JUINAWHWKA, MO CKIIATAETHCA 3 OAHIET abo
KUTBKOX KIIITUH BOJOpOCTi, oOruieTeHux ridamu rpuba. BoHu ciyxaTb JUIsi BereTaTMBHOIO
PO3MHOXKEHHS.

Copyc — rpyna cKymueHHX crop abo opraHiB po3MHOXKEHHSI — CIOPAHTiiB (y ManopoTel 1 AesiKux
Oypux BOJOpPOCTEii), OOroHIiB ab0 aHTepuaiiB (y JEsIKUX BOAOPOCTEN), raMeTaHrii (y 4epBOHHX
BOJIOPOCTEH).

CnepmMmii — yTBOpeHHsS cCHEepMiiB MpW MOALTI (MITO30M) TeHepaTuBHOI KmiTHHH. CrepMii
BiIOyBaeThcss a00 B muiakoBoMy 3epHi (H-m.: y mmenwuri), abo B muuikoBidt TpyOmi (y OLIBIIOCTI

102



MOKPUTOHACIHHUX Ta TOJIOHACIHHUX POCIIUH).

Cnopanriii — ofHOKTITUHHUHA a00 0araTOKJIITUHHHUIA OpPraH HECTATEeBOIO PO3MHOXEHHS POCIUH, B
SKOMY VYTBOPIOIOTbCA CHOpH. BiH y HWKYUX pPOCIMH OJHOKIITHHHUH, a y BHIIUX —
0araTOKIITUHHUH.

Cnopu — crierianizoBaHi KJIITHHH, K1 BITOKPEMIIIOIOTHCS BiI MATEPUHCHKOT'O OPTaHi3My 1 CITy>KaTh
IUIi  HECTaTeBOro0 PO3MHOXKEHHS pociauH rpubiB. CdopMoBaHi cHnopu — L€ IMEPEeBaKHO
OJIHOKJIITHHHI, PIIIe IBOKIITHHHI 400 0araTOKJIITHHHI YTBOPH KYJSICTOI a00 emncoBUAHOL popMH,
MIITHOIO 00O0JIOHKOIO 3 TIOPaMH, TOKPUTI KYTHHOM.

Crnoporoniii (cioporon) — copodit (HecTaTeBe MOKOJIHHSI) MOXOMOMIOHUX, IO CKIATAETHCA 3
KOpOOOUYKH Ha HIKIII Ta IPUCOCKHU (TaycTopii), 3 TOMOMOTOI0 SKOi MPUKPITUIIOIOTHCS A0 TaMeTodita
(cTaTeBOTO MOKOIIHHS).

Cnopoginm — Bugo3MiHEH] TUCTKH BULIUX POCIHH, Ha SKHX PO3BUBAIOTHCS CIIOPAHTIi.

Cnopogir — HecTareBe MOKOJIIHHA POCIIHH, B )KUTTEBOMY LUK SIKOTO BiOYBa€ThCS YepryBaHHS
crareBoi 1 Oe3crareBoi (a3. BiH po3BHUBa€eTbCA 3 3UrOTH, 3 AKOI YTBOPIOETHCS 3apOJOK, IO JIA€
MOYaTOK JIOpociiid pocnuHi. KIiTHHM MaroTh AUIIIOINHUN HaOlp XpomMocoM. B xuTTeBOMy LMK
naropoTenoAioHuX. ['oJJoHaCIHHUX, TOKPUTOHACIHHUX POCIMH BiH MepeBaXkae HaJl raMeTo(iTOM.
Takcon — BigocoOlieHa Tpyma OpraHi3miB, CHOPIAHEHHUX MK COOOI CHUIBHICTIO O3HAaK 1
BJIACTUBOCTEH, 3aBIIKH YOMY iM MOKHA IIPUCBOITH TAKCOHOMIYHY KaTeTOpito.

TakconomiuHa oqMHUUSA — Ki1acudikaliiiHa OAMHUI B CHCEMATHIIl, IO BiZOOpakae He peanbHi
OpraHi3Mu, a eBHUH paHr abo piBeHb Ki1acu¢ikamnii. OCHOBHUMH T.0. B CHCTEMATHUIII POCIIUH € U0,

pio, poouna, nopsi0oK, Kiac, 8i00i.

TakcoHoOMisi — pO3JT CUCTEMATUKU POCIMH, 3aBJISKU SKOIO € TEOpeTUYHE OOIPYHTYBAaHHS
knacuikauii pocnus. TepMin 3anponoHyBas mBeinapcbkuii 6oranik O. lekangons (1813).
Tanom — BereTaTuBHE TIJIO HUXKYMX POCIIUH, SIKE HE TOYJICHOBaHE Ha OpraHu (KOpiHb. MariH).
Ypenocnopn — crnopu ipKacTUX TIpuOiB, 10 YTBOPIOIOTBCS 3 JUKApIOHTHMYHOIO MILENito,
PO3BHHEHOTO 3 EILHIIOCTIOp BCEPEIUH] JIMCTKIB 3J1aKkiB. BOHM PO3HOCATBCS BITPOM 1 ypaxKylOTb
3JI0pOBI1 POCJIMHH, J€ MPOTATOM JIiTa pO3BUBAETHCS 9-6 MOKOMIHD ypeaocnop (JTiHiiHA ipKa 371aKiB).
¥YpHa — po3mupeHa yacTuHa KOpoOOUYKU CIIOPOTOHISI MOXIB, Y SIKIH PO3BUBAIOTHCS CIIOPH.

IlapcTBo — BHIla TAKCOHOMIYHA KaTeropist y cucreMi opradizmis (H-1.: mapcTBo pociauH 1 HapcTBo
TBapuH). Y JaHWUW Yac OLIBIIICTh BYECHUX BHJAUIAE BUILY TaKCOHOMIUHY KaTEropiio HaJ IapCTBO
(H-a.: Hax napcTBO MpOKapioTH 1 €yKapioTH).

Ilmcra — cnopa O6araThbOX KIITUHHMX OpraHi3MiB, II0 THiepedyBae y CTaHi CIOKOK 1
XapaKTepU3y€eThCs HAsIBHICTIO TOBCTOT TBEP/0i 0O0JIOHKH (TTAaHIMPA) , 10 JO3BOJISIE IM MEPEHOCUTH
HECTIPUATINBI YMOBHM BHCOKHMX 1 HHU3bKHMX TeMmmepaTyp. BoHM yTBOpIOIOTBCS Yy JKI'YTHKOBHX
BOJIOPOCTEH 1 HIKYUX TPUOIB.

Iluiika apxeroHisi — BepXHs 3aBy)K€Ha 4aCTHHA apXEroHis, B sIKIA MICTATHCS MIMMKOBI KaHAIbIIEB1
KJIITHHH.

IIumka — TreHepaTUBHUI OpraH y XBOMHHMX PpOCIWH, IO CKJIAJA€ThCS 3 IUNJIHUX JIYCOK.
Yo0oBivy MIHUIIKY YTBOPIOIOTH MIKPOCTIOPOQ1TY, a )KIHOUY — MaKpOCTIOpOQLIH.

SiinexkaiTMHa — >KiHOYAa rameTra pOCIMHHOTO OpraHismy. 3 sKOi BHACHiJOK 3aIuliJHEHHS
PO3BHUBAETHCS 3aPOJIOK.
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Puc. A.1. IIpeacTaBHUKH BOJAOPOCTEM, 10 3aCMUYYIOIOTh (iabTp: Dincorycn, Anacystis,
Cymsella, Clorella, Synedra, Melosina, Navicula, Tridenema, Closterum, Tabellaria, Cyclotella, Spirogyra,
Oscillatoria, Trachlemonos, Astercnilla, Palmella, Fraglana, Anabena, Diatoma.
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Puc. A.2. [IpeacTaBHUKH BOAOPOCTE, 1110 32a0pYyAHIOIOTH BOAY: Phormium, Agmenillum,
Cantepia, Ryaodotoys, Nitzschia, Lepocinclis, Anabaena, Tetraeons, Chlorococcum, Evglena, Spirogyra,
Chloroconiem, Oscillatoria, Chlorealla, Pmacus, Anacystis, Stigeoclonium, Comphonema, Chlamydomonas, Lyncoya,
Arthrospira.
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Puc. A.3. [IpeactaBHUKH BOJOPOCTEIi, 1110 POCTYTh Ha CTiHAX BOAO#M: Phcanoum, Ulotprix,
Cladophora, Achnanthes, Comphonema, Stekoclonum, Chara, Voucheria, Tolypothrix, Auoounella, Tetraspora,
Lyngbya, Compsopogon, Sueomaete, Microspra, Phytoconis, Lrapanelola, Cecononium, Cymbella, Batrachospermum,
Chaetophora.
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NEDESMUS

FRAGILARIA

NODULARIA

COELASTRUM

EUGLENA

MICRACTINIUM

MOUGEOTIA

BOTRYOCOCCUS

Q0CYSTIS

CYLINDROSPERMUM

ACTINASTRUM

DESMIDIUM

ZYGNEMA

STAURONEIS

EUDORINA

PEDIASTRIIM

Puc. A4. [IpeacTaBHUKH NJAHKTOHHMX i IHIIMX MOBEPXHEBUX BOAOPOCTEli: Nodularia,

Coelastrum, Euglena, Fragilaria, Comphosphaeria, Micractinium, Oocystis, Botryococcus, Mougeotia, Euastrum,

Scenedesmus, Cylindrospermum, Actinastrum, Phacus, Gonium, Sphaerocystis, Zygnema, Eudorina, Desmidium,
Staukoneis, Rediiastrum.
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Puc. b. 1. Eni¢iTHi JumaiiHuKH.

Jlooamoxk b

1 Ochrolechia tartarea 2 Pertusaria corallina 3 Diploschistes scruposus
4 Solenopsora candicans S Haematomma ventosum 6 Rhizocarpon geographicum
7 Rhizocarpon umbilicatum & Huilla macrocarpa 9 Lecidea dicksonii
7

Puc. b.2. EnijiiTHi tumainHuKu:
1 — Ochrolechia tartarea, 2. Pertusaria corailina,
3 — Diploschistes scruposus, 4 — Solenopsora
candicans, 5 — Hacmatomma ventosum,
6 — Rhizocarpon geographicum, 7 — Rhizocarpon
umbilicatum, 8 — Huilia macrocarpa,
9 — Lecidea dicksonii.
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JlonaToxk B
Ponuna tucosi (Taxaceae) Poanna kunapucosi (Cupressaceae)
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Tuc sirignmii (Taxus baccata L.) SInoBenb BiprincbKHii
(Juniperus virginiana L.)

Poauna kunapucosi (Cupressaceae)

A A g 7.5 Gemeiner Wadslder.

SlnoBens 3BUUAHHU I
Tys 3axigna (Thuja occidentalis L.) (Juniperus communis L.)
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Poxuna cocuogi (Pinaceae)

Cocna kpuMcbKa a6o c. [Tamaca Cocna BeiimyToBa (Pinus strobus L.)
(Pinus nigra subsp. pallasiana)

- ‘

: \
SlnuHa Koa4a, 0JaKuTHA a00 KOJI0paJChKa
(Picea pungens Engelm.)

SAsnmna 3Bu4aiiHa a0o eBponelicbka
(Abies europea L..)
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Edel-, Wriff- oder Stlbertanne.

Sl 6isa (Abies alba)

© Vladimir d'Ar, 2019

IIceBpoTcyra Men3sica a60 THcCoIHCTA
(Pseudotsuga menziesii, P. taxifolia (Mirb.)
Franco)

g .

Tcyra kanaacbka (Tsuga canadensis L.)
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JomaToxk I
Boranivni islrocTpanii BUAiB KBITKOBUX POCJIUH PI3HUX POAUH.

Poauna :koBTeneni (Ranunculaceae)

P ; oy 2 7
A« 7% I S R e
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A Sniencatioraver 2. Stymier Galnenfu. A e neger 7 stywarge Niegoury.

Mopo3HuK YOpHUii

(Helleborus niger L.)
Popuna mwopcrkoancri (Boraginaceae)

Kosrens inkuii (Ranunculus acris)

i Grrie Actumt 282Gt floneil.
Menynka Jikapcebka (Pulmonaria officanalis) JKuBokicr Jikapcbkuii

(Symphytum officinale)
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PoxnHa reo3ankoBi a6o reo3anyni (Caryophylaceae)

CTab: CXXII.

1/

‘//1 honarie n/{}(}/ztl). L8 ,/ 742.

MuibHsIHKA JiKapcbKa
(Saponaria officinalis L.)
I'Bo3auka typennka (Dianthus barbatus)
Poauna 6apoapucosi (Berberidaceae) Poawnna :xumostocTeBi
(Caprifoliaceae=Adoxaceae)

/

7 A

Voo

S e arcteotse, %,,/ZMM%,MZ i oot Sduceliat:
Bap6apuc 3euuaitnmii (Berberis vulgaris L.) Kaimna 3guaaiina (Viburnum opulus L)
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Ponnna oykosi (Fagaceae)

L, 5 : A Ggee e

WHULLER GERA.

S Fogns wilbaton < wotiute,

Byk aicosuii (Fagus sulvatica)

I'punukn 3BHyaiiHi
(Capsella bursa-pastoris L.)

Ponuna kienosi (Aceraceae=Sapindaceae)

24, b, ¢, d. Anis.

2a,
Pimpinella anisum L.

Kvmun 3puvaiinmii (Carum carvi L.) i
amnic (Pimpinela anisum L.)


https://uk.wikipedia.org/wiki/L.

Ponuna po3oi (Rosaceae)

T pceze

ATelbrcecce

{  Gemeiner Obermbunia.
Y Apiomondic r%/m@z%

Whst il

SAo6ayus nomamus (Malus domestica (Borkh.)
Borkh.) IMapuuto 3Buuaiine (Agrimonia eupatoria L.)

!
LA 7 Resier cvemarict'~ Quadsrefr. |

Yaom,

s BEE ome—

IMunmuHa 3BuYaiina, ado . codaya Cynuui Jicosi (Fragaria vesca L.)
(Rosa canina L.)
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Poauna 60008i (Fabaceae=Leguminosae)
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CRserRe.
Rotklee.

Kounwmmuna ay4na (Trifolium pratense L.) Jlonepna nocisna (Medicago sative)

Poauna riyxokponusoBi ado ryoousiri (Lamiaceae)

1

R 2
SHE Lokl Sorkbtaoa s

Po3xigHuk 3BHuaiiHuii

IMepuena m'saTa (Mentha piperita L.) (Glechoma hederacea L)
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Ponuna pannukoBi (Scrophulariaceae)

A5 gt mennn 2 Rramge ™ g
Hanepcrsinka BeJIMKOKBITKOBA Pannuk B_y3JIyBaTm71
(Digitalis grandiflora Mill.) (Scrophularia nodosa L..)

Ponuna ¢ianaxosi (Violaceae)

‘Ql"

MARTS-VIOL, VIOLA ODORATA.

®dianka Tpukiaipuna (Viola tricolor L.) — A.,

. moawosa (V. arvensis Murr.) — B ®dianka 3anammna (Viola odorata L.)
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Poxuna ajiicTpoBi ado ckiaagnousiti (Asteraceae=Compositae)

-
= %, SN

o> Gompesitar

9

Pomamka jgikapcbka (Matricaria recutita,
a6o M. chamomilla, aceo Chamomilla

Kyan0aba gikapcbka ad0 K. 3BHuaiiHa )
recutita

(Taraxacum officinale (L.) Weber ex F.H.Wigg)

Gompesilae.

‘ © Rekillea Millatalivn L

epesiii 3suuaiinmii (Achillea millefolium
L.)

77 : DY (7 £
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Heuyii BiTep BoJiOXaTeHbKHUI
(Hieracium pilosella L.)
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Pomuna mimiitni (Liliaceae)
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Taglilie.
Taglilie.

Jliniiinuk sxoBTHit (A) (Hemerocallis
lilioasphodelus L.) Ta j. Bypo-:xoBTuii (B)
(H. fulva L.)

Poauna Tonkonorosi ado 3;akosi (Poaceae)

POA PRATENSIS L.1403.

Tonkonir ayunmii (Poa pratebsis L.)

121

KonBaJis 3Buuaiina, abo KoHBaJist
TpaBueBa (Convallaria majalis L.)

Poxuna miBuukosi (Iridaceae)

IliBHMKH MaJIeHbKi 200 Kap/JIuKOBI
(Iris pumila L.)
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