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HABYaHHS OCBITHBOTO DIBHS mepmuil «OakamaBpy» 3a crnerianbHicTio 205 Jlicose
rOCIOJIapCTBO.
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Kadeapu 610J10T11 Ta METOJIUKH 1i HABYaHHS Y MAHCHKOTO JCP’KaBHOTO I€1aroriyHOro
yHiBepcuteTy iMeHi [laBna Tuunnu I''A. YopHna
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kadenpu 6iosorii (mpotokos Ne 2 Big 29 ceprnst 2022 p.)
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Mamuyp T.B., IMapy6oxk M.I. MeTtonuuHi pexkoOMEHJallii 0 BUKOHAHHS
nabopaTtopHUx 3aHATh «boTanika. CrcTeMaTHKa POCIUH» (11 CTYIEHTIB OCBITHHOTO
piBHS mepimii «OakanaBp» 3a crnemianbHicTIo 205 JlicoBe rocnogapcTBo). YMaHb:
YHVYC. 2022. 124 c.

OmnpairoBaBimy  Matepial pPEKOMEHJOBAaHUX MIAPYYHUKIB Ta METOJUYHOI
PO3pOOKH, CTYICHTH TOBUHHI:

— JIOCKOHAJIO 3HAaTH MOP(QOJOTiYHYy OYIOBY HHKYMX, BHUILUX CIIOPOBUX Ta
HACIHHUX POCJIHH, iX IIUKJI PO3BUTKY, IPEICTABHUKIB Ta BUKOPUCTAHHS;

— yYMUJIO BOJIOAITH TEOPETUYHUM MarepiajioM (aHasli3yBaTH, y3arajbHIOBAaTH,
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— YMITH 30Mpatu, repOapu3yBaTH Ta KOMIIOHYBAaTH repOapHuil MaTepian;
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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

5



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. Liano6akTepii (Cyanophyta): a — xpookok (Chroococcus); 6 — rneoxanca (Gleocapsa);
B — ocumiisitopist (Oscillatoria); r — anabena (Anabaena) 3 rerepoucTaMu i CIOYMBAIOYOIO CIIOPOKO; 1T — PiBYJISIPist
(Rivularia); e — mocrok (Nostoc), yactuHa KoJoHil; € — popmimii (Phormidium), x — ninrGis (Lyngbya) 3
ropmoronisimu (niBopyd). I[Ipencrapaux (Arthrospira) mim Mikpockomom (TpaBopyd).

Hocrok (NoStoc). PosrissHyTH mijg MIKpOCKONIOM TOTOBHMU mpemnapar. [lpu BemukoMy
30UIbIIEHHI BUAHO KYJSACTI KJIITHHHU, 3i0paHi B HHUTKY. B JKMBUX KIITHHaxX BIIMITUTH
XpOMATOIIa3My 1 IEHTPOIUIa3My. 3HAUTH TE€TEPOLIUCTH.

Ocuumisitopin  (Oscillatoria).  PosrnsiaHyrn  tumuacoBmii  mpenapat. Ilpum  Benmmkomy
30UIBIIEHH]I MIKPOCKOMA BUAHO HHUTKH, IO CKIAAIOTHCS 3 IWIHAPUYHUX KIIITHH, BEPXiBKOBA
KIIITHHA 3a0KpyriieHa. MoXHa Mo0auuTH KOJMBAIBHUN pyX HHUTOK IiaHOOaKTepii, 3yMOBIEHUI
OJTHOCTOPOHHIM BHIUIEHHAM cau3y. [linl yac pO3MHOXKEHHS YTBOPIOIOTHCS TOPMOTOHII, aje
reTepOIMCTH BiACYTHI.

Jlo poxy Arthrospira Bxomsats Buau A. platensis ma A. maxima), mig Ha3BOIO «CIipyJIiHay», €
MIPOMHUCIIOBO IIIHHUMH 00'€KTaMU, BBEJICHI B aKTUBHY KYJIbTYpY 1 iXHIO 6i0Macy BUKOPHCTOBYIOThCS
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B PI3HHX rady3sX HapOAHOIO IOCIHOAApCTBA (JIErka, XapuoBa Ta MEIUYHA IPOMHCIOBOCTI). Ix
KYJIbTUBYIOTHh 110 BCbOMY CBIiTi, BHKOPHCTOBYIOTh SIK XapuyOBY /100aBKY 1 CaMOCTIMHHMHA MPOAYKT,
SKHH JOCTYIHUN YBUTIISAL TaONETOK, XJIoms 1 mopouiky. Takoxk € B sIKOCTI KOPMOBOI JJOOABKH ISt
puo6 1 ramysi nraxiBHANTBA. 111 BOAOPOCTI XapaKTEPHUN BUCOKUIM 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 popMu, pocTe B JesKuX MpicHOBOIHUX o3epax Adpuku (Yan,
Ediomis, Kenis). ¥V Yami 37aBHa 104U BUKOPUCTOBYIOTH IIFO BOJOPOCTH B 1KYy, 30HUparoTh
MPUMITHBHUM CIIOCOOOM 1 cymiath Ha COHI. DOTOCHHTETHYHI MrMeHTH: xjopodin, dikomiaH,
dixoeputpun. [Ipupoane cepenopuiie iX NpoxuBaHHs Oarate 6ikapOoHaToM HaTpiro. [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,
niaToMiH 1 ¢ykokcaHTuH. KiiTHHAa Mae BHYTPINIHIO TMEKTUHOBY OOOJOHKY 1 30BHI IOKpUTa
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 cTynka — emiTeka, MEHIIAa — Tinmoreka. [loso)keHHs, KOJM AlaTOMOBA
BOJIOPICTH PO3TIIAJAETHCS 3 KPHUILKH a00 JIEHIIS, HA3UBAETHCS BUAOM 31 CTYJIKH, a MOJOKEHHS 300Ky
— BHJIOM 3 TOsicka. B 00nacTi mosicka yTBOPIOETHCS IIOB 1, SIKIIO BiH HE 3apOCTAE, BOAOPICTh Ma€e
3IaTHICTh pyXaTHCAd B pe3yiabTaTi TepTd LUTOIUIa3MH 00 BOAy. THIMOBUM MpPeICTaBHUKOM
aiaToMOBUX € MinyJspisa (Pinnularia) — ogHOKIITHHHA BOJOPICTh, IIMPOKO PO3MOBCIOKEHA Yy
picHUX BopoiiMax (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 SIKOTO
[MTOIJIa3Ma 3B's13aHa 13 30BHIMIHIM CEPEIOBUINEM 1 3/1HCHIOEThCA pyX Bojopocti. [lix maHmpom
3HAXOJATbCA OOOJIOHKA, LUTOIIa3Ma, sIpo, ABa XpomarodopH 1 ABI Bakyosi. PO3MHOXEHHS —
BEreTaTHUBHE 1 CTaTeBE (3Uroramis).

Puc. 2. /liatomoBa Bogopicts nminysipis (Pinnularia viridis): a - surnsna 3 60ky nosicka; 6 — Bursiz 3
OOKy CTYJIKH; B — IIO3Z0BXHI# 3pi3; I' — MONEPEYHNUH 3pi3; ] — BEreTaTHBHE PO3MHOXKEHHS; | — emiTeka; 2 — riloTeKa;
3 — moB; 4 — By31HK; 5 — xpoMaTodop; 6 — mipeHoiny; 7 — nutomiasMa; 8 — supo; 9 — Bakyoust; 10 — pebepus.

JKuByTh /11aTOMOBI BOJJOPOCTI B MPICHUX 1 COJIOHUX BOJIOMMAaxX, HAarpOMa/XKyIOUNCh Ha JIHI.
Jlo cyOcTpary He NpUKPILTIOTECA. KpiM miHymspii 10 11aTOMOBHUX BOJOPOCTEH BITHOCSATHCS
CiHepa, MEpHIIOH, JliaToMa, TabesIpisl, IUIEBPOCHIMa, HaBikyna (puc. 3.).

P0O3MHOXYIOTBCS 11aTOMOB1 BOJIOPOCTI BET€TaTUBHO — JAJICHHSM KIIITHHH Ha JIB1 YaCTUHHU T10
JOBriil cTopoHi. B pe3ynbpTari BereTaTMBHOTO PO3MHOMKEHHS KIITHHHM 3MEHINYIOTHCS, OCKIJIBKU
J0YipHA KJIITHHA MOKe A00YyyBaTH JIUIIE TIOTEKY, a OTpUMaHa B CIIaJI0K CTYJIKa MaHIUpa 3aBKIU
€ erniTeKkor0. J[iaToMOBUM BOAOPOCTSIM XapaKTEPHUH CTATEBH MPOLIEC — 3UC02AMIsL.



I[Ipu ubomy nABI ApiOHI KIITHHH 30MMKYIOTBCS, CTYJIKH TMaHLIHMpa PO3KPHUBAIOTHCA,
BIIOYBAETHCS PEAYKIIMHUA TOAUT siAep 000X KITHH. [3 4OTHPHOX TralyIoifHUX TeTepOoTaTidyHUX
A1ep, YTBOPEHUX B PE3yNbTaTi MEH03y, TPH B KOXKHIM KIITHHI JET€HEPYIOTh, @ 3aJHILAIOTHCS IO
olHOMY (+ B OJHIN KIIITHHI, — B ApYyriil). BigOyBa€eThCs 3MUTTSA BMICTY IBOX KIIITHUH 3 YTBOPEHHIM
3UrOTH. 3UrOTa MEPETBOPIOETHCS B CIOPY POCTY (AyKCOCTOPY), BIAHOBIIOE PO3MIpU KIITHHH 1
BOJOPICTb BCTyNAa€ y HOBHM UMK pO3BUTKY (puc. 4.) Ta LMKJI PO3BUTKY Ha MPHUKIAJIL
(Lithodesmium sp.) (puc. 4, a).

Ninynsapis
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CunHegpa

Uuknorena MepuaioH
Puc. 3. IIpeacraBHuky aiaToMoBUX Bojgopocteit (Diatomea): nenamui— nnespocurma (Pleurosygma),

minynspis (Pinularia), nasikyna (Navicula), ); cuneapa (Synedra), yenmpuuni — nuknorena (Cyclotellamepumion
(Meridion).

Puc. 4. Po3mHuo:xxenHs giaromoBux Bogopocreii (Diatomophyta): 1 — cxema craresoro nporecy y
mumbenu (Cymbella): a — i 36mmkeni kinituam; 6, B — peAyKIIHHIINA IO SAEP; T, I — YTBOPEHHS FAMET i yTBOPEHHS
3WTOT; €, X — AYKCOCIIOPH. 2 — CXeMa CTaTeBOro mpoiiecy y menosipu (Melosira): a-x — peaykuifiHnit momin y siHodii

KJIITHHI, 3aIUTIIHEHHS 1 PO3BUTOK ayKCOCIIOPH; M-1 — PO3BUTOK 1 BUXiJl CIIEPMAaTO301/1iB; 3 — BEreTaTUBHUIA TTO/LT

KJIITUHH Y THHYJSpI.
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GAMETOFITO (2N)
Individuos que han llegado al tamafio critico

AUXOZIGOTO (2N) ZIGOTO (2N)

Puc. 4, a. Cxema nuk;1y po3BUTKY ranjio0ioTH4HOro OpraHismy BoaopocTi
(Lithodesmium sp.) 3 ponunu Lithodesmiaceae Round. IIpaBopy4 mix mikpockomnom,
30iabmeno (50 mm).

Bimnin JKosto-3eneni Bomopocti (Xantophyta). JXosto-3enmeni BOmOpPOCTI KHBYTH Yy
NpicHIN 1 CONIOHIM BOAi, AESKi 3 HMX Ha KaMiHHI, IpyHTi i T.1. JKuTTeBi popMu: OTHOKIITHHHI,
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 3JIMCHIOETHCA TOJIJIOM KIITHHHM, a Yy OaraTOKIITHHHUX TPEICTaBHUKIB —
JacTUHaMU TajoMmy. [Ipu HecTareBOMy PO3MHOKEHHI YTBOPIOIOTHCS JIBO- a00 0araroJKryTHKOBI
3oocriopu. CraTeBUi TMporec 130raMHUM, piAKo ooramHui. [IpeacTaBHUKOM >KOBTO-3€JIEHUX
BOJIOPOCTEH € BOIIEPis.

BuroroBut THUMYacoBHWil mpemnapaTr, pO3MISHYTH Bormiepiro. Ha rotoBomy mpemapar
PO3TIISIHYTH OOTOHiH 1 aHTepUIIH.

Bomepisn (Vaucheria) — OenTocHa OJHOKIITHHHA BOAOPICTh. TaloM JUXOTOMIYHO
posranyxeHuil, n00pe pO3BMHEHMH, ajle HE Ma€ IeperopojioK, PHU30iAU JIOMATOMOAIOHUH.
[Teperoponku Ha TajqoMi yTBOPIOIOTHCS JIUIIIE MPHU MOIIKOKEHHI, 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. 3aKiHYCHHS
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
STULEKITITHHYU, 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 CHo4YaTrKy IMEPEeTBOPIOETHCS B 0OCHOPY, (MOKPUBAETHCA IIIIFHOK OOOJOHKOIO),
nepedyBae JeSKUH Yac B CTaHI CIIOKOIO, a IMOTIM NPOpPOCTae B HOBY pociuHy. s Bowmepii
XapakTepHUIl TreTepoTaii3zM, TOOTO aHTEpUIId 1 OOrOHIM Ha OJHIA POCIUHI J03pIBAlOTh HE
OJTHOYACHO, TOMY 3aIUTITHEHHS MOKIIUBE JIUIIE MK PI3HUMU TaIOMaMH.

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 i ramMmeTo(iT PO3BUHEHI OJHAKOBO.

of—

7

Puc. 6. BynoBa Tajiomy Ta po3MHokeHHs1 kiaagopopu (Cladophora): a - saransuuit Burssa ranomy;
1 — OymoBa KITITHHH; 2 — HATKA i3 300CHOpaHTisaMu; 3 — citdactuii xpomarodop; 4 — mipeHoian; 6 — cXxema CTaTeBOro
npornecy: 5 — 3urora; 6 — i3oramis; 7 — yTBOPEHHS 300CIIOP.

Ha cnopoditi yTBOpIOIOTHCSI YOTUPUIKTYTUKOBI 300CIIOPU B 300CIOPAHTIfAX, K1 HE
BIJIPI3HSIOTHCA BiJ BEreTaTuBHUX KIITHH. CTaTeBuil pouec izocamuuii abo cemepoeamuuii. I'ametn
dbopmyroThcsi Ha ramerodiTi. ['aMeTaHrisAMH CIyKaTh KIITHHH, IO HE BIAPIZHSIIOTHCS Bij
BereTaTUBHMUX. ['aMeTH JBOJUKTYTHKOBI, MEHIII 3a PO3MipaMu, HIX 300cnopu. PenykuiiHuit moain
B1JI0YBA€THCS IPU YTBOPEHHI 300CIIOP.

B okpemux BuaiB kianodopu craTeBe i HecTaTeBe PO3MHOXKEHHS 3/1HCHIOETHCS HA OAHIN
pocnuHi. PociivHa numnioigHa 1 peayKuiiHui noai1 BiI0yBa€eThCS PU YTBOPEHHI raMeT, 300CIIOpU
IpU bOMY AUIIIOIHI. ["anoigHi B LUK PO3BUTKY JIUIIIE TAMETH.

Cuiporipa (Spirogira) — OaraTOKJIITHHHA, HHUTYacTa, IUIAHKTOHHA BOJOPICTH MPICHUX
BOJIONM 1 ii IIMKJ pO3BUTKY (pHC. 7.).

Po3MHOXEHHS BereTaTMBHE 1 cTaTeBe. BereraTMBHO BOAOPICTH PO3MHOXKYETHCS YacCTHHAI
tagoMy. CrateBuil mpoliec — 3ucoeamis (koH’toramis). Crmiporipa MpPOBOIUTH KXUTTEBHMA ITHKX
rarmioilHOMy CTaHi, ToMy (1310JIOT1UHO Pi3HI (TeTepoTalliyHi) POCIMHU 30JMKAKOThCA, + 1 —
KIITUHA YTBOPIOIOTH Ha3ycTpid OJHA OJHIA BHpPOCTH. BupocTH 3’€IHYIOTBCS 1 BMICT KIITHH
3JIMBAETHCS 3 YTBOPEHHSM 3UIOTU. 3UTOTa 3UMY€E, a BECHOIO IMPOPOCTAE B HOBY CHIpOTipy Micis
penykuiitHoro noainy siapa. Kon’roraiis OyBae qpabunyacra i OidHa.

Bixnin Xaposi Bomopocrti (Charophyta). Tamom XapaiabHOT CTPYKTYypH, IO XapakTepu
TUIIe JaHOMY Biaainy. BiH po3uneHoBaHMit Ha pu30in, Kaynoin ta ¢inoin. PicT Tamom; amikanbHHIA,
3a paxyHOK MOJUTY BEpXIBKOBOI KIITHHHM Ta iHTepKalsipHUil. KiiTHHM Tamomy BKPHUTI TOBCTOIO
O00OJIOHKOIO, YacTO MiHEpaTi30BaHOK COJSIMH 3aniza abo kambilito. Koituai omHO- abo
OaratosiIepHi, XJIOPOIUTACTH 3€PHUCTI O0€3 MipeHoiniB. 3amnacHa MoKMBHA PEYOBUHA — KPOXMAJTb.

TanoM xapoBHX Mae CKJIaJHy aHaTOMiI4HY Oy10BY. MIKBY3JIsI CKJIQIA€THCS 3 OJHIET BETTMKOT
JIOBroi KJIITUHU IMIIIHAPUYHOI (popMH, SiKa 30BHI BKpUTA IIAPOM JAPIOHUX KOPOBUX KIITHUH. By3omn
CKJIQIA€ThCS 3 8 KOPOTKHUX KJIITHH, 3 HUX JIBI IIEHTPAJbHI, a IIICTh NMepUPEPUIHUX, SKi, TUISTUUCH,
YTBOPIOIOTH O14HI PO3TATYy)KCHHS TAJIOMY.
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ITO FEMENINO

Puc. 7. BynoBa Ta Mk po3BUTKY cniporipu (Spirogira) mopsiaky 3uraemosi (Zygnematales:
1 — gactuna Tamomy; 2-3 — IOCIOBHICTh KOH toTallii; 4-5 — 3urora (3urocnopa); 6-7 — Mei03 3UroTH i BiIMHPaHHS
TPBOX TarIoiHMUX S1ep; 8 — MPOPOCTaHHS 3UTOTH; 9 — KIiTHHHA 000oHKa; 10 — uToruiasma; 11 — sapo;

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

Pin Xapa (Chara) 3yctpidaeTbcs y IpiCHHX BOAOHMaX. XapaKTepU3yeThCsl HAABHICTIO KOPU
Ha «JTUCTKax» 1 «cTebnax». KpiMm «IHCTKIBY € 1Ie BUPOCTH, TTOTi0H1 10 TPUITHCTKIB.

Xapa aamka (Chara fragilis) — OaratokmiTHHHAa OEHTHOCHA, BHCOKOOpraHi30BaHa
BOJIOPICTh TPICHUX BOAOWM. TamoMm Mae TepBHHHY AWQepeHIliamifo Ha TKaHWHU Ta OpraHH.
Ha tanomi po3pi3HAIOTH OaraTOKIITHHHI PHU30iQH, L0 CIy)XaTh Ul MNpHUKpimieHHd. Ha Hux
pO3BHHEHI OynpOOYKH i3 3allaCHUMH TIOKMBHUMHU pedoBMHamMH. Ha BepxHiil "dacTuHi «ctebiay
PO3PI3HAIOTH «BY3JIM» Ta «MIKBY3JISD», BIJl SIKHX BIIXOAATh MYTOBKH 13 6-8 «mncTkiBy. Tanom nobpe
posranyxeHuit. KiniTHHM 30BHI TOKPUTI TOBCTOIO 00OJIOHKOIO, IO 3 YaCOM IHKPYCTYETHCS BAITHOM,
TOMY Xapa rnom’skurye Bofay. [1i 000JI0HKOI0 MICTAThCS LIUTOIIa3Ma, 3€pHUCTI XpomaTodopu 6e3
MPEHOIAIB, SAPO 1 BaKYyOJIs.

Po3MHOXEeHHS BereraTuBHe 1 craTeBe. BereraruBHE pPO3MHOXEHHS 3IHCHIOETHCS
YaCTHHAMH TAJIOMy a00 PO3TaTy:KEHHSIMH, 1110 BiIPOCTAIOTh BiJl «Oy1p0040K» Ha pu3oinax (puc. 8).

KnitiHu 1umiHAPUYHI, 30BHI MOKPUTI OOOJIOHKOO, 110 MICTUTh MEKTHHOBI PEUYOBHHH Ta
MalTh 37aTHICTh ociu3HioBaTHCS. [lim 000JIOHKOI 3HAXOAWTHCS IMHTOIIA3Ma, BaKyoOsl, SAPO
KIUJIbKa CIIpaJIbHO 3aKPYYEHHUX CTPIUKONOIIOHNX XpoMaTodopiB 3 GaraTbma MipeHoinaMu.

CrareBuii mporiec ooraMHUi. Y By3jJax OOKOBHUX PO3TATyK€Hb TajJOMy YTBOPIOIOTHCS
crareBi opranu. J)KiHOUMH CTaTeBHI OpraH — OOTOHIM CKIAJa€ThCs 3 ISTH CHIPATbHO 3aKpydeHHX
KJIITHH, SK1 Ha BEPXIBIll YTBOPIOIOTh KOPOHKY. Y KOPOHIIl OOTOHIS € OTBIP, Uepe3 KU MPOHUKAIOTh
CIIepMaTo30ilu, a B CEepeauHI — SMLIEKITITHHA Ha KOPOTKiM HiKLi. YoJIOBIUMN OpraH CTaTeBOrO
PO3MHOXEHHS — aHTEPU/IIH, PO3MIIIEHUI B TOMY K «BY3J1» HIDKUYE apXETOHISI.
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Puc. 8. OcobsuBocti 6ynoBu T2 po3mHoskenns xapu aamroi (Chara fragilis): a — saransuuit Burmsn
pocimHH i miBopyY; 0 — yacTHHA TamoMy; 1 — pu3oinn; 2 — Oynp009kH; 3 — KOpeHeBi KIITHHH; 4 — IEHTpaTbHA KITITHHA;
5 — miucrouku; 6 — KOpoHKa; 7 — OOTOHI; 8 — KOPOBI HUTKH, 9 — siinekiiTiHa; 10 — aHTEepHIIH.

AnTepuaiii okpyriaoi GopMH 1 CHUIWTh Ha KOPOTKIM OJHOKIITHHHIN HiKLI. CKiIagaeThes
aHTepuIiil 13 000JIOHKH, YTBOpeHOI 8 muTKamMu (KiaiTMHaMu). KoXHHMHM IMUTOK 3 BHYTPIIIHBOI
CTOPOHM Hece OAHOKJIITUHHY IMIIHAPUYHY PYKOATKY. Ha pykosTIi po3milieHa rojioBka, BiJl sSIKOI
BiIXO/IUTH 6-8 cliepMareHHUX HUTOK, KOXHA 3 skux npoaykye 200-300 cmipaibHO 3aKpydeHHX
cniepmaro30iniB. CriepMaTo30i1 MalOTh /IBa JUKI'YTUKU. BOHU BUXOAATH B OTOUYyIOUE CEpEeIOBUILE 1
3aIIAHIOIOTh SHIEKIITHHY, YTBOPIOIOYH 3UTOTY (00CTIOPY).

Binaia Bypi Bonopocri (Phaeophyta) 06’eanye 1,5 Trc. BHIIB, )KUBYTh B MOPCHKill BOJII Ha
3HAYHIN TITMOHHI.

XKutTteBi (hopMuU pI3HOMAHITHI: BiJ MIKPOCKOIIIYHUX HUTYACTHUX JO0 TIraHTIB (MaKpoIicTic A0
150 m). Tanom nudepeniiiioBannii Ha MOKPUBHI, OCHOBHI, MPOBIJIHI 1 MEXaHIYHI TKAaHWUHH, 110
3a0e3neuye BUKOHAHHS pi3HUX (yHKLIH. PicT BepXxiBkoBuil a0 iHTepKaasipHuil. OOOJOHKH KITITHH
OCIM3HIOWTHCA. [li; 00O0JIOHKOI 3HAXOMWUTHCA MHTOIIA3Ma, SApPO 1 OaraTo 3epHUCTHX
xpomarodopis. IlirmeHTn — xs10podis, KAPOTHHOIAM, PyKOKCAaHTUH. BeayTh npukpimieHuii crnociod
KUTTSI — OEHTOCHI.

Po3MHOKeHHsI: BereTaTMBHE — YacTHMHAMH TaJlOMy; HECTaTeBe — TETPaclopamMu, II0
YTBOPIOIOTBCSI B TETPACIIOPAHTIAX, ab0 300CMOpaMH, IO YTBOPIOKWOTHCS B OJHOKIITHHHHX
300CIIOpaHrisX; CcTareBe — i3oramis, rereporamis 1 ooramis. [3orameTn 1 rereporameru
YTBOPIOIOTHCS B 0araTOKJIITUHHUX TAMETAHT1sIX. AHTEPHUIIH 1 OOTOHIM OHOKIITHHHI.

VY Oypux BomopocTeil € 3MiHa (a3 pO3BUTKY BCiX TphOX BapiaHTIB — JOMIHYE cropodir,
nominye rameTodit, criopodiT i raMeTodiT po3BUHEH1 OJTHAKOBO. PeayKIliiHUN MO BIIOYBA€THCS
B 300CHOpaHrisx. ['aMmeToiTé MOXXyTb OyTH pO3/1IJIbHOCTATEBI Ta TBOCTATEBI.

IIpeacraBuuku: Gykyc, eKkTokapiyc, charenspis, caprac.

Jlaminapis maabuacra (Laminaria digitate Ta L. flexicaulis) (puc. 9, 9, a) — 6enrocHa
BOJIOPOCTH COJIOHHUX BOJIOMM 3 OaraTOpiYHUM TajJOMOM, 3ycTpidaeTbcsi B bimomy ta bapenimoBomy
MOpSIX.
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ESPOROFITO (2N)
“Filoide”™

GAMETOFITO FEMENINO (N)
(microscépico) Joven plantula

Desarrolio de fa plantula

Puc. 9. Cxema nuKJIy po3BHTKY JMIIOOIOTHYHOIO OPraHi3My BOAOPOCTi JaMiHapil
naasuacroi (Laminaria digitate Ta L. flexicaulis) 3 ponuan Laminariaceaea: a - cnopooir,
6 — ramuTOdiTH (3apocTku), 1 — 300cmopanrii, 2 — 300cmopu, 3 — aHTepuiil, 4 — 0OTOHI#, 5 — ciepMaro30ix,
6 — stiinekiiTHHA, 7 — 3UroTa, 8 — PO3BUTOK NPOPOCTKA (cropodiTa) i3 3UroTy.

Jlo cybcrpaTy BOAOPOCTh MPUKPIIUTIOETHCS 100pe pO3BMHEHUMH pu3oigamu. «CtebioBay
(6a3anbHa) yacTUHA OaraTopivyHa, «JIMCTKOBA» — MIOPOKY Bigmupae. Ha Mexi Mixk HUMU pO3MillleHa
MepuctemMa. Ha JMCTKOBHMX IUIACTMHKAX TaJOMY YTBOPIOIOTHCSI COpii — KUIbKa 300CIOpAHTiiB, B
KOXKHOMY 3 SIKHX YTBOPIOEThCS 16-64 reTepoTaniudi 300CIOpH.

Takum ymHOM, cama pociuHa cropodit. 'amerodiTH po3ALTBLHOCTATEBl, pEAYyKOBaHI
3apoCTKH ( PIAKO JBOCTATEBl), HA SIKUX YTBOPIOIOTHCS aHTEPHUIIl Ta 0oroHii. B craTeBux opranax
J03piBae 1o oAHii rameTi. [licns 3amiigHeHHs 13 3Ur0TH BUPOCTA€ HOBUI crIOpO(diT.

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

VY donoBiunx ckaQigigx YTBOPIOIOTHCS ApiOHI OBaIbHI aHTUPHAlIL. MK aHTHPHAISIMU
po3TaIoBaHi 6araTOKIITUHHI HUTKH 13 3arOCTPEHUMH KIHUYMKAMH, K1 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.

2 "‘V 7, S
Puc. 10. ®ykyc nyxupuacruii (Fucus vesculosus): 1 - sosuimmiit Buras, 2 — pospis ckadiii, sxa MicTHTS
ooroHii i mapagisn, 3 — Tex i3 aHTUPHUIIAMH, 4 — OOTOHIH Ha HIXII, OKpYyXeHu# mapadizamu, 5 — rpyma aHTepHIIIB 1
napadis, 6 — BuXij i3 aHTUPHUIIS CIIEpMATO301/iB.

3HaueHHS Ta BMKOPHCTAHHS BOJAOpOCTeli: a) cuHTe3 86% OpraHiuHoi Macu 3eMii,
3IHCHIOIOTh BUJUIEHHS B atMocdepy 1 Boay 10 80% KHCHIO; MPUIMaIOTh y4acTh B KpYyrooOiry
pPEYOBHH B MPHUPOJI; BIAKIANAIOTH TOKJIAAM KaMm SHOTO BYTrUUIA, HadTH, TOPIOYUX CIIAHIIIB;
0) BUKOPHCTOBYIOTHCS JIFOAMHOIO B 1Ky (HOCTOK, JaMiHapisi (MOpChKa KaIycTa)), poIiMeHisi, yibBa
(MopcbKui canar), nopgipa, a Takok KopM TBapuHaM ((pitodopa); campornens (BiAMEpIl 3aIUILKH)
BUKOPHUCTOBYIOTbCS SIK JOOpPUBO, /Ul BUPOOHHIITBA OCH3HMHY, KEPOCHHY, CMOJI, TEXHIYHUX Macel,
JaKiB, a TaKOX fK JIIKYBaJbHI TpsA3l; OTPUMYIOTb 3 HYEPBOHHMX BOJOPOCTEHl arap-arap, SKHi
BUKOPHUCTOBYIOTh B KOHIMTEPCHKIM MPOMHCIOBOCTI ISl BUTOTOBJIEHHS IIYKEpOK, MapMelnany,
ManepoBii, TEKCTWIbHIM Taly3sX MPOMMCIOBOCTI, XJi0omeyeHH1 (xa10 He 4YepcTBi€), NpuU
BUTOTOBJICHHI KIHOIUIIBKM 1 B MIKp00i0J0rii; OTpUMYIOTh 3 Oypux Bogopoctel ion, Opom, coui
KaJIil0 Ta HATPI0, BUPOOJISAIOTH KJIEH, ajbliH, albriHOBY KUCJIOTY Ta ii cOJi, BUKOPUCTOBYIOTh MpPHU
BUTOTOBJICHHI MOPO3HBA.

VYV nmomatky A, puc. A.1-A.4 mpkacTaBieHl NMPEACTaBHUKH BOJOPOCTEH, K1 3aCMIUyIOTh
¢binbTp; 3a0pyIHIOIOTH BOJOMMHU; pOCTYTh Ha CTiHAX BOJOWM; IUIAHKTOHHI 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.

16



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 TPHOHUIN, CKJICPOIISMHU, XJAMiJIOCIIOpaMH, OilisMu Tomo. I[Ipu 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. Kuna kanycru (Plasmodiophora brassicae).
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Planta de col 1. PELOS RADICALES GAMETOFITO (N)

Plasinodi brana nuclear Varios plasmodios plurinucieados
Mitosis cruciformes

Migracion a otras células
(extension de la infeccion)

uninucleada

~
i
Germinacién PRIMAVERA  Zoéspora primarie! Descomposicién en
en el suelo fragmentos unicelulares

2. TIERRA

HIPNOSPORAS
(mei6sporas haploides
de pared gruesa)

7 FORMACION DE “HERNIAS”

Division de los nucleos
Zoogametos

\Conjunto de esporangios
con hipnasporas

+— Plasmodio diploide PLANOZIGOTO X

(Zobspora secundaria) §

S ¢

ESPOROFITO (2N) Células de la rafz de la col P ia_|| G gios plurinucleados

Puc. 2. Iluxa po3eutky Plasmodiophora brassica konbspai.

XBopoOa ypaxae K KyJIbTypHI, Tak 1 JUKOpPOCII POCIMHU POJMHU KAaIlyCTSHUX.
3axXBOPIOBAaHHS MPOSBISAETHCS Yy BUIUIAJI YTBOPEHHS HApOCTIB PI3HOI BEIMYMHU Ha KOPEHEBIiH
CHCTEMI, Y pe3y/bTaTi 4Oro MOPYIIYETHCS HAIXOMKEHHS BOAM, 10 PU3BOAUTH 10 3aTPUMKHU POCTY
pociuH. [latoren 3maren 30epiratucs y IpyHTI 10 15 pOKiB y CTaHl CIIOKOI y BUTJIAJI CIIOP, SKi
YTBOPIOIOTHCS 3 HAPOCTIB, 110 PO3KIAAat0Thes. [H(eKIis mepeHOCUTHCS BITPOM, BOJIOO, TOIIOBUMU
Xpobakamu, I[PyHTOBUMH KOMaxaMH, CUTbCBKOTOCIOIaPCHKUM 3HAPSAIAM 13 YaCTOUKAaMH IPYHTY 3
3apakeHoi JTUISHKM, a TaKOX MOJIMBE 1H(IKYBaHHS B pe3yibTaTi BUCAJKH YPaXXEHOI PO3CaH.
HasBHicTh Ha aingHkax Oyp’sHIB (Cypinuil 3BHUYANHOI, TPHUIMKIB, PEIbKH JUKOi) CIpHUsE
PO3BHUTKOBI MaTOreHy. Y pe3yiabTaTi ypaKeHHs KHUJIOI MOXJIHUBI BTpaTd Bpoxkawoo 10 100 %.
OnTuManbHUH iana3oH TeMIeparyp Ui po3BUTKY xBopobu — 20-25 °C. Bucoka BOJIOTICTh IPYHTY
1 kucni rpyHTH (pH < 7) Tako CpUsIOTh PO3BUTKY 3aXBOPIOBAHHS.

Bci rpubu noginsroThes Ha AB1 Tpynu: HIDKYI 1 BUIl. Hukdi rpubu MaroTh HEUJIEHUCTUN
Milenid 1 mpu HecTaTeBOMY PO3MHOXEHHI yTBOPIOIOTH €HJOTCHHI CHOopu. Bumii rpubu MaioTh
YWICHUCTHI MIIENIH 1 MpU HeCTaTeBOMY PO3MHOKEHHI YTBOPIOIOTH €K30T€HHI CITOPH.
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Jlo Hik4Mx rpulbiB BigHOCATHCA Kiacu XiTpuaiomineru, OomineTu Ta 3UroMineTH.

Kaac Xirpimiominern (Chytridiomycetes) Bximtouae HaWmpUMITHBHIINT 3 TpHOIB,
BEreTaTHUBHE TUIO SKUX TPEACTABICHE TPYAOYKOI0 IUTOIUIA3MH, CXOXOK 3 IUIa3MOJIEM
CIIM30BUKIB, 3a4aTKOBUM MillelieM abo puszoMinenieM, sk He Mae sjgpa. OOo0JIOHKAa KIIITHH
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 MEpPEBaKHO Yy BOJIL. 3a CIIOCOOOM KHMBIJICHHS XITpili€Bi
MePEBAXHO Mapa3uTH, xo4a € i canpoditu. Jeski xuByTh Ak emiditu. [Ipu crateBomMy mporieci
3UroTa BKPUBAETHCS TOBCTOIO OOOJIOHKOIO 1 MEPEXOAUTh B CTaH CHOKOIO (UUCTH). KUTTEBUI UK
XITP1AIOMIIIET MPOXOIUTH y rariodasi, U0 THOIO € JIMIIE 3UroTa.

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

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

Oubminiii xamycrsinmii (Olpidium brassicae). 3oocmopa nporo rpuba moTparuise 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 BKPUBAETHCSI OOOJIOHKOIO 1 IIEPETBOPIOETHCS B 300CIIOPAHTIH, 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 € 30yHUKOM paKy KapTOIUIl y BUIJIAI MYyXJIMH, 1HOJI OLIBIIMX 3a caMy Oynb0y.
BiH Bifpi3HA€THCS THUM, IO UK PO3BUTKY HOTO TOJIATAE B TOMY, IO pO3BUBAEThCs He 1, a 5-10
300cnopadriiB (copyciB). [lapa3uTye Ha BUIIMX Ha3eMHHUX pociauHax. [Ipu ypaxkeHi CiHXITpiymMOM
Ha JINCTKAX, YepelIKax, cTe0iax pOCIHMH YTBOPIOIOTHCS Talld y BUTIISAI YOPHHUX, 00 KOPHUHEBHX
00poaBoUOK. BOHM yTBOPIOKOTBCS B pe3yibTaTi 3IyTTS KIITHH EHiJICPMH, B SKHX MICTUTBHCS
napasur (puc. 4.).

<

\

(Olpidium brassicae): A -
Oe3cTaTeBe po3MHOXKEHHS, b — cTaTeBe po3MHOXKeHHsI, M — Meiio3: 1 — po3caja kanmycTH, ypakeHa OJbITiiem, 2 —
IUTa3MO/IH OJIBITIIIF0 B KINITHHI KOPEHEBOT MIMIKH, 3 — YTBOPEHHS 300CHOPAHTiio, 4 —300cmopa, 5 — MPOHNUKHEHHS
300CTIOPH B KIIITHHY €miiepMu, 6 — i3oramen, 7 — 3UT0Ta, 8 — IBOXSAIEPHUN 3UMYIOUHH IIa3MOii, 9 — IpOpOCTaHHS
3UTOTH.
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Puc. 4. Hmc.n po3BUTKY cuHXiTpiro (Synchytrium endobioticum): A — Gescratese posmuOXkeHHs,

b — crareBe po3mHOXKeHHs, M — Meito3: 1 — Oyi1p0H KapTOILTi, MOMIKO/KEHI CHHXITPIEM, 2 — TUIa3MOAINH CHHXITPIIO B
KJITHHI Oynb0H, 3 — YTBOPEHHS COPIil0 300CIIOPAHTiiB, 4 — 300CII0pa, 5 — MPOHUKHEHHS 300CIIOPH Y KIIITHHY eIiJIepMH
MoJ0/101 Oyne0u, 6 — i30ramery, 7 — 3UroTa, § — MPOHUKHEHHS 3UTOTH B KIITHHY emijieMu O0yabn0u,

9 — yTBOpEHHSI LIUCTH.

Kaac Oominern (OomyceteS) BKIIOYA€E BEIHMKY IPYNy HWKYHX TpUOiB-canpoQiTiB, IO
KUBYTH HA POCTHHHHX 1 TBapMHHMX PEIITKAX, y IPYHTI, a TaKOXX IApa3UTIB BUIIMUX POCIHH.
Tamom onHOKIITHHHMIA 200 po3BUHEHHMH HecenroBanuid. [Ipm HecTtaTeBOMy pO3MHOXKEHHI
YTBOPIOIOTBCS 300CIOpH, piako KoHigiecnopu. CrareBuil mpouec ooramHuid. IIpencraBHHKOM
OOMIIIETIB, 110 Mapa3UTy€e HA POCIMHAX POJUHH MACIFOHOBUX € KAPTOIUISIHUN TPHO.

PosrnsinyT rep6apHi 3pa3Kku MOIMIKOIKEHUX POCIHH Ta Mpernapary.

®dirodprTopa a6o kapromasinuii rpud (Phytophtora infestans) spaxae crebna, JHCTKH,
wion Ta OynasOu kapromimi. Minenit rpuba BHyTpimHiA. [idu Mineniro po3mimeHi y
MDKKJTITHHHHKAX, @ B KJIITHHU TPOHMUKAIOTH TaycTOpii. 30BHI 3aXBOPIOBAHHS TPOSBISETHCS Y
BUTIAAL Oypux IUisiM Ha crebsiax 1 jucTkax. IIpum HecTtaTreBOMy pO3MHOXEHHI 4epe3 NpOIUXH
HA30BHI TMPOPOCTAIOTh 300CIMOPAHTIEHOCI, IO HECYTh 300CHOpaHrii, B SKHUX JI03PiBalOTh
JIBO/IKTYTUKOBI 300CTIOP

Haii0inpin iHTEHCHBHO HECTaTeBE PO3MHOKEHHS 3IIHCHIOETHCS MPH HAsIBHOCTI BOJIOTOCTI.
300cmopaHrii y BOAHOMY CepeI0BHILI PO3KPUBAIOTHCS 1 300CIIOPU IHTEHCUBHI PO3MOBCIOJIKYOTHCSL.
Bonu mpopocrtaroTh B HOBIi Tri)u Ta MPOHMKAIOTH B TKAHWHHU OpraHa pociuHH. B cyxy moromy
300CIIOPH  HE YTBOPIOIOTBCS, a CcaM  300CHOpaHrid MpopocTae B HOBY T'PUOHHIIIO.
[Ticns BimOKpeMJIEHHS 300CTOpaHTiss Ha TOMY JK MICII 3a CHPHUSATIMBUX YMOB YTBOPIOETHCS
HACTYITHHI 1 TaK BiZI0OyBa€eThCs OaraTo pa3s 3a BereTariiHuii mepios (puc. 5.).

CrareBuii mporiec 0OraMHUM 1 BiIOYBa€ThCSA B IPYHTI, JIe TpUO PO3BUBAETHCS SIK CAIPOdiT.
Ha wminenii rpuba yTBOpIOIOTHCS OAHOKIIITUHHI CTaTe€Bl OpraHU — OOTOHINM Ta aHTepuiid. OoroHii
KyJsicTOT (JOpMU 1 MICTUTh OJIHY SIMIEKIIITHHY. AHTEpPUIIA YTBOPIOEThCS Ha Ti(i, e pocTe B
CTOPOHY OOTOHisl. BiH yTBOpIOE BUPOCTH, SIKi BPOCTAIOTh B OOTOHIM, 1 BiIOYyBa€ThCs 3arlliTHEHHS.
3arutiTHeHa SMIEKITITHHA TIOKPUBAETHCS MIIHOIO OOOJOHKOIO 1 TIEPETBOPIOETHCS HA OOCIIOPY.
Oocnopa 3uMye, a HaBeCHI BiIOYBaeTbcsa peAyKUIHHUHM moxain sapa oocnopu. Ilicns moaimy i3
YOTUPHOX TAIJIOITHUX SIIEP TPU JIET€HEPYIOTh, a 3 YETBEPTOro (OPMYeThCS HOBUM TarioinHUN
Mminenid. TakuM 4WHOM, KapTOIUISHUN TI'puO MPOBOAMTH KUTTEBUN IUKI Y TaljioiTHOMY CTaHi,
JUIUIOITHA B LIUKJII PO3BUTKY JIUILIE 3UTOTA.
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. 2 b

Puc. 5. lluka po3sutky pirodropu (Phitophthora infestans): A : a — necrarese posmuoxenns;
0 — crareBe po3MHOXKeHHs; M — Melio3; 1 — opranu, ypaxeti GiTohToporo; 2 — MPOPOCTAHHS 300CTIOPAHT s,
3 — 300CmOpaHriii Ta BUXi[ 300CIOpP; 4 — 300CIOPa; 5 — MPOPOCTAHHS 300CIIOPH; 6 — OOTOHIMN 1 aHTEPHUIIH;

7 — ooramist; 8 — yrBOpeHHsI 3UroTH; 9 — ipopocTaHHs 3UrotH (ooctiopn). b: ypaxxeni aucTku, credmna, Oyiabpou.

Hecnpap:kHs GopomHucTa poca a6o Miabablo BuHorpany (Plasmopara viticola) —
Mapa3uTHUN TPUO 13 OOMIIETIB, TOPSAKY mepoHocnopoBi (Peronosporales) (puc. 6.). 30ynHuk €
obsiraTHUM MOHO(arom i mapasuTye JHIIe Ha BUHOTPAAHIN J103i. XBopoOa 371aBHA pO3BUBABCS Ha
JIMKOPOCIIMX BUHOTPAJIHHUX JI03aX, 3pOCTAIOUMX B JIicax MBACHHOTO-cXony [liBHIUHOI AmepuKy.
B €Bpony nponuk B 70-Ti poku XIX cT. i3 3aBe3eHUMH a0 DpaHIlii aMEepUKAaHCHKUMU BHIAMU
BuHorpany Vitis riparia, V. berlandieri, V. rupestris. Takoxx Bpakae BCi 3eJeHI OpraHu
BUHOTPAJHOI JIO3U — JIMCTKH, MAaroH, CYLBITTS, SITOAU 1 BYCHKH. JIMCTKM Bpa)kalOThCS MUIIBIO
MPOTSITOM BCHOT'O BETETAIIHOTO MEPIOAY.
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I v o
Puc. 6. [lomkoakeHi IMCTKU BUHOTPaAy 30yaHuKoM XxBopoou Plasmopara viticola.

3oocmopH, sIKi 3MMYIOTh B OMAJIMX 3apaKCHUX JIMCTKAX 1 AT0JaxX € HKePesoM wi€l iHpeKIil .
Oocrnopy yTBOPIOIOTbCS B KIHII JIiTa 1 BOCEHH B pe3ylbTaTi CTATEBOrO IPOLIECY BCEPEIHHI
BpaKeHUX TKaHWH. [IpopocTaioTh TUIBKW Micis AO3piBaHHS, KUTTE3AATHICTh 30€piraroTh OibIIe
JBOX pokiB. Qocropu NpopoCTalOTh HaBECHI, B yMOBaX BHCOKOi BojorocTi. [[ns npopoctanus im
NMoTpiOHO BO- TPHOXJCHHE CHIIBHE 3BOJIOKEHHS. AKTHUBHICTD MPOPOCTAHHS OOCIIOp 3aJI€KHUTH BiJl
temneparypu. Bouu npopocratots npu remnepatypi Bix 11 °C go 38 °C, ontumanbsHa TeMnepaTtypa
25 °C, npu 17-25 °C — npopocraroTs yepe3 2-3 nHi, a mpu 11 °C — uepe3 8 aniB. IIpopocraroun,
00CIIOpPU YTBOPIOIOTH 300CIOpaHTii. 300CNOpaHrii Jerko BiAJAMYIOThCS 1 MEPEHOCIThCS BITPOM.
Ocimaroun Ha TOBEPXHI JMCTKIB BUHOTPAIY, 3MOUYEHUX KPAIULIMH JOILy ab0 POCH, 300CHOpaHTii
PO3TPICKYIOThCS, BUBUILHIOIOYH 300CTIOPH.

300cmopu KBacoienoAioHoi (GopmMu, po3MipoM 6-8x4-5SMKM, 3 YBIrHYTOr0 OOKY MAarOTh 2
JUKTyTUKa. JKuBYTH OM3bKO 2-0X TOJIUH 1 pyXaroThCs y BOJI, a MOTIM, MPH JOTHUKOBI 0 MPOJUXIB
Ha HIDKHBOMY OOIli JIMCTKIB, PyX 300CIOp MPUIUHSAETHCS, BOHU BTATYIOTH Yy ce0e DKTYTHUKH,
Ha0yBalOTh OKPYIJIOi (GOpMHU, Ta BKPUBAIOTHCS 000J0HKOM. [lichs mboro 300cmopu MpopocTaroTh,
JAI0YM  HUTKOTOMIOHWHA IapoCTOK, SIKM TPOHWKAae B TKaHWHH depe3 mnpoauxu. Ilapoctok
PO3pOCTAETHCS B TPUOHUIIIO MK KIIITUHAMU. B KITIITHHM NMPOHUKAIOTH JIMIIE TaycTopii, IKUMHU I'prO
MIOTJIMHAE TTOKUBHI PEYOBUHH.

[Ticnsa 3apakeHHst TpUO PO3BUBAETHCS NPUXOBAaHO. BiH mopymiye >KUTTENISIbHICTD KIITHH,
pyiinye xjopodis. BHacmiok Ha BpaXKeHHX JHUCTKaX 3'BISIOTHCA «MACISHUCTI» IUISIMHU 1
MIOYMHAETHCS BIAMUPAHHs KIITUH. B 1el mepiox rpub yTBOproe opraHu po3MHOXeHHs. Bosoroi
MOTOM TUISIMH BKPUBAIOTHCSI OUIMM HAJbOTOM, SIKHH SIBISiE COOOIO 300CIOPAHTIEHOCI 3
300CMOpaHTisIMU. 300CMOPAHTIEHOCI BUXOAATH uepe3 NMpoauxu. BoHM MaroTh MOHOIOIaibHE
rajy)KeHHS: TOJIOBHA BiCh Hece OOKOBI TUIKH, SIKi 3aKIHUYIOTHCS KOPOTKHUMH 3YOILISIMH, Ha SKHX
YTBOPIOIOTHCS 300cmopanrii. KoxHuil 300cnopanrieHocers yrBoproe 10 200 300cmopaHriii, B sIKUX
dbopmyroThest o 4-5 300cmop. KoHimiansHe CIIOPOHOIIEHHS MPOTIKA€ MPU BIAHOCHIM BOJIOTOCTI
noBiTpst 95-100 % 1 Temmepatypi B intepBam Big 11 °C mo 29 °C. CunpHe CHOPOHOIICHHS
CIIOCTEPITa€ThCS MICIIS IONTY a00 MPHU MOSB1 POCH, aje SKIIO B KIHII 1HKYOaIIiHOTO Mepioay CTOITh
cyXa Morojia, To BOHO 3aTPUMYETHCSL.

[akyOaniinuii mepioa MUIIBIO 3aJICKUTH Bl TeMIEpaTypu NoBiTps. Bin piBHU# 4 AHAM nipu
21-25°C i 12 gusm mpu 13-14°C. [Ins npoxo/pKeHHs 1HKyOalliifHoro mepiogy moTpiOHa cyma
cepenuposieHHux edektuBHUX (BuIe § °C) temneparyp 61 °C.

3a3Buuail mpoTsrom BereTauii 30yaHuK nae 15-16 renepaniii. Bonoroi moroau xBopoOa
PO3BHBAETHCS IO THITY €Mi(iTOTIT, 3aBJaI0YN BETUKOI MTKOIN YPOKA0 1 HACAPKCHHSIM.

{uk po3BUTKY MpeACTaBICHO Ha puc. 7.
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Vitis vinifera (Vid) GAMETOFITO (2N)
Hojas SECCION TRANSVERSAL DE UNA HOJA DE VID

ZIGOTO ENQUISTADO
(Interior de las hojas muertas)
(INVIERNO) 1

Germinacién del zigot " '
(PRIMAVERA) Formacion directa de un micelio a partir del esporangio _Zodsporas |
Puc. 7. Hluxa po3BuTKy Mijimio BuHorpaay (Plasmopara viticola).

Knac 3urominmern (Zygomycetes). 3uromineTs XapakTepU3yThCs T00pe pPO3BHHEHUM
HECENTOBAaHUM MIIETIEM, 3 BEITMKOIO KITBKICTIO sijep. [lonepedyHi meperopo ki BUHUKAIOTh JIUIIE
IIpU YTBOPEHHI OpraHiB CHOPOHOLIEHHS. JKUTT€BUI LUK 3UTOMILIETH MPOBOJATH B TaIuIOIIHOMY
CTaHl, JUIUIOIAHA JHIIE 3WUroTa. 3UroMileTd — canpodiTd, >KUBYTh Ha cyOcTparax, Oaratux
ByriieBoAaMu (Xm0, oBoui, THIM, IPyHT 1 T. A.). Mineniit 30BHiHIN y Burasai Oitoro abo ciporo
MTyXKOTO HANBOTY. He3HayHa yacTHHA MPEICTABHUKIB — TTAPA3UTH.

HecrareBe po3MHOKeHHs BiI0OyBa€eThCs 3a OMOMOTIol0 criopaHriecniop. CrareBuil mporec —
3u202amis 3 YTBOPEHHSM cropaHriecrop. IIpencraBHHKOM 3WUTOMIIETIB € TOJOBYACTAa I[BIJIb.
BuroroButu THM4acoBHii penapar i po3riasHYTH HOTO IiJ] MIKPOCKOIIOM.

TosoBuyacra uBiab (Mucor mucedo) — rpub-canpodiT 3 HECENTOBAHUM MIillETiEM.
Mineniit 30BHIIIHIN, y BUTIAAI OLIOTO MyXKOro HajdbOTy Ha cyOcTpaTtax, OaraTux BYTIJIE€BOJAMH.
30BHI Mileii MOKPUTHUNA 00OJIOHKOIO, ITiJT SIKOK 3HAXOIUTHCS MUTOIIa3Ma 1 6araTo sijaep, OCKUIbKU
BeCh I'pr0 — BeNTMKa po3raiykeHa KiliTiHa (puc. 8. Ta puc. 8, a).

PosmHoxenHss HecrateBe 1 crareBe. [lpu HecTaTeBOMy pO3MHOXEHHI Ha Milenii
BUPOCTAIOTh CIIOPAHTIEHOCL, Ha BEPXIBI SKUX YTBOPIOIOTHCS KYJSACTI crmopanrii. 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
PO3MHOMKEHHST + 1 — Minenii pocTyTh Ha3ycTpid oawH omgHoMy. ['idu, 110 AOPOCTAIOTh OJHA [0
OJIHOT BIJYJICHOBYIOTH TaMeTaHrii, BMICT SKHX 3JIMBA€ThCS 1 YTBOPIOEThCS 3uUrora. Bona
MMOKPHUBAETHCS IIITHHOI OOOJOHKOI 1 TEPeTBOPIOEThCS B 3urocropy. llicis mepiony CIoOKoro
3Urocriopa MPOPOCTa€ B CIOPAHTIEHOCEIb 31 CIOpPaHTiEM, B SIKOMY JO3piBalOTh Traruioil
reTepoTaIivHi CIIOPU CTATEBOT'O POSMHOXKCHHS.

ey e 7oty § SR R Y B
Puc. 8. 3araiibHuii BUIJISIA NPOPOCTAHHS r0JIOBYACTHX CIIOPaHTiiB LBiJeBoro rpuda (Mucor
mucedo) Ha xJ1idi (A), Ta cxema nuKy po3BUTKY (B): a — necrarese posmHoKeHHs; 6 — cTaTene
PO3MHOXKEHHST; M — Me#i03; 1 — rerepoTaitiusi Miresil; 2 — rerepoTasiuti cropu; 3 — MPOPOCTAHHS CIIOP;

4 — KOH’FOTAIlis1 TAMETAHTIB reTePOTAIIYHMX MIIEITIiB; 5 — 3UroTa Ta ii MPOPOCTaHHS; 6 — 3aPOIKOBHIA CIIOPAHTIH;

7 — criopaHri€HOCelIb 13 CIIOPAHTIEM, /1€ YTBOPIOIOThCS CIIOPU HECTATEBOTO PO3MHOMKEHHSI; 8 — IMiIBICOK.
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GAMETOFITO (N)

OSPORANGIO (+) MITOSPORANGIO () Mitésporas
Z\ S

Progametangio (+)

Rige ST

Suspensor

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

Puc. 8, a. Iluka po3BUTKY rpuda Mykopa, rosioBuara usiis (Mucor mucedo).

Kaac Ackominern (4scomycetes) — Buii rpuOH, siKi IPU CTaTEBOMY CIIOCO01 PO3MHOKEHH
YTBOPIOIOTH aCKM 3 ackocropaMmu. Miueniit 1o0pe po3BUHEHUH, WIEHUCTUH, KIITUHU OaraTosaepHi,
OCKUIBKH $I/Jpa MalOTh MOKJIMBICTh MITPYBaTH 3a PaxyHOK TOTO, IIIO MEPErOpoaK MIX KIITHHAMU
HEMOBHI. 3a cr1ocoOOM JKUBJICHHSI BOHU OyBarOTh canpodiTH 1 Hapa3uTH.

Kmac ackomimetn mgimdtbest Ha JnBa  miaknacu: IDosocymuacti 1 Iliaomocymuacti.
['onocymyacTi mpu CTaTeBOMY PO3MHOMKEHHI HE YTBOPIOIOTH IUIOJOBHX TiI. ACKH (OPMYIOTHCS
6e3nocepenHbo Ha Minenii. [lmogocymyacti nmpu craTeBOMy pO3MHOKEHHI YTBOPIOIOTH ILJIOJIOBI
Tina 1 acku GopMyr0ThCs B FIMEHIAIbHOMY IIapi MI0J0BOro Tifa. [11o10BUMH TiaMu acKOMIIIETIB
€ KieicroTenii, mepuTeii, anoterii. ['iMeHianbHMI map ckiagaeTbes 3 ack napadis. PosMHoxkeHHs
BEreTaTHBHE, CTaTEBE 1 HecTaTeBe. BereraruBHE pO3MHOXKEHH 31MCHIOETHCS YaCTUHAMM MILEIIIO.
IIpn HecTaTeBOMY pO3MHOKEHHI YTBOPIOIOTHCS €K30T€HH CHOpU — KOHiAlecriopu (KOHIAIT).
CrateBuil crocid pO3MHOXKEHHSI 0o2amHutl, ale Jemo peaykoBaHuid. Ha mimenii yTBOPIOIOTHCS
OpraHM CTAaT€BOr0 PO3MHOXKEHHS: YOJOBIUMH — aHTEpPUAIM 1 XKIHOUMH — apxikapm. ApXikapi
CKJIAJJA€THCS 3 IBOX YACTUH - HIKHBOI PO3LIMPEHO] - aCKOTOHA 1 BEPXHBOI TPYOUaCTOl — TPIXOTiHH.
Tpixorina BpocTae B aHTEpPHUI 1 BMi€ aHTEPHU IS TIEPEITUBAETHCS B aCKOTOH. BimOyBaeThCs nuIie
TuIa3Moramis, a siipa napyrThes (+1—), yTBOpIOIOYH AUKapioH (puc. 9.).
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Ha ackoroni yTBOproIOThCs CIilli BUPOCTH — aCKOT€HHI iU, Kyau MepexoasTh TUKapiOHH.
BinOyBaeTbcs Gararopa3oBuid MO saep AWKAPIOHY IS 30UIBIIEHHI 1X KUTBKOCTI. BepXiBKOBI
KIIITHHHA aCKOTCHHHUX Ti() CIIOYaTKy BUTATYIOTHCA, a MOTIM 3ardHAIOTHCS y BUTIAAL rauka. OOuaBa
Spa CHUHXPOHHO MIUIATHCS, YTBOPIOOYH JaBa aukapioHn OIWUH 3 HHUX 3aJUIIAEThCS HA MicIi
MEPeruHy, a y Jpyroro AMKAapiOHY OJHE SAPO BIAXOOWTH I KIHYMK Tradyka, a ApYyre 3ajJHIIAEThCs
Ourst ocHoBH. Ilicis 1IbOTO BHMHUKAE TIEPETOPOJKA, IIE BIAIAUISE CEPEIHIO JUKAPIOHHY KIITHHY.
Slnpa, MO 3aJIMIIAIOTBCSA, 3 YacOM JIereHepyloTh. KiliTHHA 3 JUKapioHOM € MaTepUHCHKOIO
KJIITHHOIO acka. B Hill BinOyBaeThcs Kapioramisi, TOOTO sijipa IUKAPIOHY 3JUBAIOTHCS, YTBOPIOIOYH
3UrOTy. 3UroTa AIIUTHbCA PEAYKUIHHO 1 MITOTHYHO, 3 HeEi (OpPMyeTbCs acka, B SKOMY BiCIM
ackocrop. ACKOCIIOpH B acKy TaruIoiHI reTepoTaaidHi. 3a 30BHINTHIM BUTJIAIOM 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 IUKITy PO3BUTKY aCKOMIIIETIB MpecTaBieHo Ha puc. 10.

P K
=

Puc. 9. CrareBuii npouec y ackominertiB (ASCOmycetes): a — ackocropa; 6 — ramioiauii Minesiit;
B — OpTaHU CTaTeBOTO PO3MHOXEHHS ; T — 3pOCTaHHS TPUXOTIHHU 3 aHTEPUIIEM; T — YTBOPEHHS aCKOT€HHUX Ti;
e — (hopMyBaHHS acka Ha KiHI[I aCKOT€HHOI Ti(u; € — yTBOpEHHs ackocrop; M — Melo3; 1 — ackoroH; 2 — Tpuxorina
(1,2 — apxikapm); 3 — aHTepuiii; 4 — ackoreHHa rida; 5 — 3urora; 6 — acka 3 aCKOCIIOpaMH.

IMuBni apixaxi (Saccharomyces cerevisiae) mMawoTh OJHOKTITUHHUEN Minenid. Kiituan
oBanbHI a00 Okpyrii, oxHosAepHi (puc. 10.). Campodir, 0 pO3BUBAETHCS HA TMOXKUBHIN CyMili,
Oarary BYIJIEBOJIaMH, BHKJIMKA€E CIIUPTOBE OPOJIHHS, TOMY HOTO IIUPOKO 3aCTOCOBYIOTH Y Pi3HUX
rajgy3six BUpoOHUITBA. [ MUBHUX JPIXKIKIB XapaKTEPHI BETe€TaTUBHE 1 CTATEBE PO3ZMHOKEHHS.

BereratnBHe  pO3MHOXKEHHS  3AIMCHIOEThCS ~ OpyHbKYBaHHsM. CTaTeBuUd  mporiec
BiIOyBa€eThCsl JOCUTH pifKko. [Ipu oMy BMICT ABOX KIITHUH 3JMBA€THCS 3 YTBOPEHHSM 3UTOTH, 3
k01 OpMyeThCsl acka, B sskoMy 8 ackocrop. Yacto acku GopMyroTbcsi 6€3 CTaTeBOTO IPOIIECY
(mapTeHoKapIiyHo). SAnpo KIITHHU TUINTHCS JABiYl MITO30M 1 (DOPMYEThCS acka, B SKOMY YOTHPHU
aCKOCIIOpH.

26



Saccharomyces Cerevisiae

Puc. 10. 3aranbHuii BUTJIS TA €XeMa MUKJY PO3BUTKY IPiXKIKIB MUBHUX (Saccharomyces
cerevisiae): a — 6pyHbKyBaHHS; 6 — cTaTeBHii mporec; M — Melio3; 1 — OMHOKITITHHHUM JUILIOiIHMN TamoM;
2-3 — KJITUHH, 110 OPYHBKYIOTBCS, YTBOPIOIOUH MICEBAOMIIIENIi; 4 — YTBOPEHHS aCKOCTIOp HIJISIXOM MEHO03Yy.

Cusa uBine (Penicillium glaucum) — rpu6 canpodit 3 m00pe pO3BHHEHHM YICHHCTUM
Mineniem. Minemiii 30BHIIIHIN, IIIBHO MPUTUCHYTHH 10 CyOCTpaTy, O1710r0 KOJIbOPY PO3BUBAETHCA
Ha cyOcTparax, Oaratux ByIJIeBoJaMHu (IUIOAM, OBOYi, XapuoBi HpPOAYKTH, THii). Cu3a uBiIb
BUJIUISIE aHTUOI0TUK MEHIMIIH 1 TOMY BUKOPHCTOBY€EThCA Y (papMarieBTU4iii IpOMHUCIOBOCTI.

Po3MHOXKyeThCS TpUO BereTaTuBHO, HECTATEBO 1 CTAaTeBO. BereraTuBHE PO3MHOKECHHS
3MIIACHIOEThCS yacTUHAMHM Minenito. [Ipu HecTareBoMy po3MHOXKEHHI Ha Milenii rpuda BUHUKAIOTh
0araTOKJIITUHHI KOHIJIEHOCHI, SKI Ha BEPXIBLI PO3UICHOBYIOTHCS 1 YTBOPIOIOTHCSI CTEPUTMH.
Bonu BiTUICHOBYIOTh KJITHHH, 3 fAKHX (opmyroTbes KoHinii. Kowimii mMaB 3eneHyBaTo-cuze
3a0apBIICHHS, 3BIJICH 1 Ha3Ba — cu3a BLIb (puc. 11.).

_ Ay “gp ’
e ST NI
Puc. 11. Iuxa po3sutky menimmry (Penicillium glaucum): a — necrarese posmuosxennus;
0 — craTeBe po3MHOXKEHHS; M — Meiio3; 1 — Mineniii; 2 — KOHilieHOCelb; 3 — cTepurMa; 4 — KOHiIii;
5 — mpopocTaHHs KOHiAIl; 6 — acKOToH; 7 — aHTepuii; 8§ — popMyBaHHS KJICHCTOTENIIO, B IKOMY 37MBaIOTHCS
JUKapioHH; 9 — yacTHA KieiicToTelito 3 ackamu; 10 — acka 3 ackocnopamu; 11 — ackocropu.

CraTeBe CIIOpDOHOIIEHHS 3IIHCHIOETBCS JMOCHTH piako. I[lpw 1pOMy YTBOPIOIOTHCS
KJeicrorenii, Aki MalOTh KymiacTy ¢opMmy 1 ayxe MinHy 0O0OJNOHKY. B riMeHianbHOMY mIapi
KJICUCTOTEIII0 (POPMYIOTHCS aCKH, SIKI pO3MillleH] MK mapadizamMu. ACKH 3BUTBHSIIOTHCS PE3yJIbTaTi
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po3puBy 1uI0A0BOro Tina. CraTeBHii MpoIec y MEHIIMIy Ma€e Taki 0COOJUBOCTI 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, AaCKOMIIETH HPOBOJATH KUTTEBUN IMKJI B TAIUIOIHOMY CTaHi, MiJ 4ac
CTaTeBOro MpoIiecy GOPMYIOTHCS TUKAPIOHH, a TUIUIOIIHA JIUIIIE 3UTOTA.

Bopommnucra poca arpycy (Sphaerotheca mors-uvae) — rpub-napasut, 3 mgo0pe
PO3BUHEHUM, WICHHWCTUM, 30BHIIIHIM MinenieM. [lomkomxye NHCTKH, MaroHd, IUIOAU arpycy
(puc. 12.). Mae Burmisia 611010 GOPOIIHUCTOTO HAJIBOTY. B TKaHWHHM POCIMHM MPOHHKAIOTH JIUIIE
raycTopii, 1110 3_8[6631'[6‘;}_7I0TB HAJIXOJVKCHHS TI0KMBHUX PEUOBHH (puc. 12, a).

N B T s i

¥ 7

Puc. 12. Ypa:keHi yacTunu arpycy, KjaelcToTelii Ha Mi0aax Ta mMileii Ha JUCTKY,
He3plIoMy ILIOAI.

Po3MHOXeHHS  BereraTMBHE, HecTaTeBe 1 cTraTeBe. BereraTMBHE PpPO3MHOXEHHS
3MIACHIOETHCS YacTHHAMH TpuOHUII. HecTareBe po3MHOKEHHS 3/IIHCHIOETHCS HA TIPOTSI3i Bererarii
1 BUKJIMKAa€ MacoB€ MOLIKOJDKEHHs pociuH. Ilpu nmpomy Ha Minenii yTBOPIOIOTHCS OJAHOKIITHHHI
KOH1/II€EHOCIII, 1[0 BiIIHYPOBYIOTH JIAHITFOKKH KOHIJIIH, SIKi IIEPEHOCATHCS BITPOM.

i
Puc. 12, a. IlionoBe Tijio KiaeiicToTenild y 00pOMIHUCTOL pocH arpycy
(Sphaerotheca mors uvae): A — xoniniansue po3muoxkenHs; b — kieiicroreniit; B — rpymna
KIeiicroTeniiB; 1 — Mimeniid; 2 — JTaHII0KKU KOHITIeCTIOp; 3 — KIEWCTOTEIIH;
4 — raycropii; 5 — acka 3 ackocriopamu.

B kiHmi Beretamii 37MiHCHIOETBCS cTaTeBe po3MHOXKeHHs. Ha winernmii rpuda GopmyroThest
3aKpUTI IUIOJOBI Tia — Kieicrorenii. B riMeHianbHOMY Iapi KJIEWCTOTEIiI0 yTBOPIOIOTHCS
aHTepuaii Ta apxikapnu. BMICT aHTepuail0 MepeauBaeThCI B aCKOTOH 4Yepe3 OTBIp, SIKUN
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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, OJJHA 3 SKHX IEPETBOPIOETHCS HA 3UTOTY B PE3YNbTATI 3IUTTS SAEp AUKApiOHY, 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 Ha 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
rig Mineniro, MO YTBOPIOIOTh HECHPABKHIO TKaHWHY-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 KokHOMY CKIIepoIlii yTBOproeThes 6araro crpom (puc. 13.).

b

Puc. 13. 3arajabpHuii BUIVIAI TAa cXeMa UKJIY PO3BHTKY pixkok xkuta (Claviceps purpurea): A—
a — CKJIEpOIIii B KOJIOCI JXUTa; O — IPOPOCIHH CKIEPOILiil 3 TOJIOBYACTUMH CTPOMAMM; B — PO3Pi3 CTPOMH 3 THIOJJOBUMHU
TiJaMH; T — HaIiBBiAKpUTE IIOA0BE 1 (MepuTeniit) 3 CyMKaMu; I — CyMKa 3 HUTKOTIOAi0HIMH aCKOCIIOPaMH; € —
YTBOPEHHS KOHifiH Ha ridax rpuda. b — mpopoci ckiaeporii.

[To nmepudepii ro0BOK CTPOM yTBOPIOIOTHCS MEPHUTELi — HAMIBBIAKPUTI TIOA0BI KUIBKICTh
ackocniopamu. B koorcnomy acky sicim ackocnop. Ymeopenns ack 3 ackocnopamu 6 ni0006ux Tijlax
— pe3ynbTaT CTaTeBOTO PO3MHOMKEHHS Yy IJIOJOCYMYACTUX ACKOMILIETIB. YTBOPEHHS aCKOCIIOp
criBnagae 3 ¢a3or0 UBITIHHA Y JKUTA. ACKOCIIOPH MEPEHOCITHCS BITPOM 1 MOBHHHI MOTPANUTH Ha
NPUEMOYKY MAaTOYKHU KBITKH, JI€ IPOPOCTAIOTH y 3aB’s3b. TaM yTBOPIOETHCS HIUTBHUM Millenii, Ha
SKOMY BHpPOCTalOTh KOHIJI€HOCII 1 BIIWICHOBYIOTHCSI CIIOPH HECTATEBOTO PO3MHOXKEHHS —
KOHiiecriopy. B 1ieii yac rpuOHUIS BUALISE MEJIB’THY POCY, 1110 MICTUTh 3HAUYHY KUIBKICTH IIYKDY,
3aBASKH YOMY KOHITIECTIOPH IMEPEHOCATh Komaxu. KoHimiecrmopu TakoX MOXKYTh MEPEHOCHUTHUCS
BiTpOM ab0 BOJOI0 Mia 4yac joury. I'pub Moke pOo3MHOXKYBAaTHCS 1 BEr€TaTUBHO — YaCTUHAMHU

29



OararoximiTuHHOrO Minenito. KoHimianbHe CHOPOHOIICHHS BUKJIMKAE MAacOBE YpPaKEHHS KBITOK.
Ckneportii yTBOprOIOThCS 10 a3y JA03piBaHHS 3€pHA 1 OMaAar0Th. 3UMYIOTh BOHU Ha TOKHUBHHUX
pemTKax. LIMKI po3BUTKY MOIIKOIKEHOTO JKUATA MPEICTaBIEHO Ha puc. 14.

GAMETOFITO (N)
ESPIGA DE CENTENO (Secale coreals)

ESPOROFITO Hl (N+N)
(HIFAS ASCOGENAS,
DoCARlancAS)_ )

— ESPOROFITO I (N)
SICULA MULTINUCLEADA
FORMADA POR EL
GAMETANGIO FEMENINO)

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

[Topsimok menuiesi, poArHa MenUIEeBl Ma.Th CYMKH, iK1 BiAKpuTi. [IpencraBuuku camnpodiu,
1HOJI mMapa3uTH. Y MOPSIKY TeJIOI€BUX 3 POAMHU CKIEPOTHHIEB amoTelii 3a3BUYail HEBEIUKUX
po3MipiB. CyMKH pPO3KPHBAIOTHCS TpimmHAMH abo mopamu. Cepen HUX TaKOX 3YyCTPIUalOThCS 1
carpoditu i mapaszutu (puc. 15.).

IMenina (Peziza) canpodithuii rpud, sKuil 3ycTpivaeThCsl Ha TPYHTI, PEIITKAX THUFOYOI
JIepeBUHM, HaBITh THOIBKI. [T1010Be Tij10 GOKaIbUacTe MOTIM OJIFO/IIEBHUIHE, KPITUTHCS MTyYKOM Ti
no rpyHTy. 3abapBieHHs, Oype, kKopudyHeBe. ['IMEHIanpbHUN Iap Ma€ MITBHUNA, 0 CKIaAy SKHX
BXOJATH TNeperuieTeHi ripu, nani cyorimenianbHuil map (puc. 15.). ['mubine posramoBanuii map
MILHOT TUVIEKTEHXIMHU 3 PUXJIUM HEePEeIrIeTeHUM IapoM Ti¢ CKIIaJatodu BEIUKY YaCTUHY IJI0JI0BOTO
TiNna.
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FORMACION DE ASCOS Y ASCOSPORAS EN CUERPOS FRUCTIFEROS (ASCOCARPOS)
Célula terminal DMan de

Qo

Ascospora (N) (+) (A)

Puc. 15. Cxema nukJ1y po3BUTKY ackoMiueriB Peziza 3 BITKpUTHM IJI0J0OBHM TiJIOM
(amoremii.)

Momnininia (Monilinia fructigena) nap3utHuii rpu0, Milemniil SIKOTO pO3BHBAETHCS B MAKYIIY
nony siOMyHi i TpyIn, BUKIMKAIOYM YOPHY THHJIb. 3aXBOPIOBAHHS CIOCTEPITaeThCs y IUIOMIB 3
TOIIKOIKEHUM €IiZIEPMiCOM. [X CIPMUMHAIOTH KYKH-JOBIOHOCUKH Ka3apKH, BiIK/IaIal0un €UKa Y
MSIKYII TIOAY, TPOTPHU3AI0YH €ITiIepMIC, 3aMaIlyI0Yd OTBOPH CBOIMH €KCTPEMEHTAaMH, IO MICTATh
KOHIi1 cknepotuHii (puc. 16.)

Miueniii po3BuBaeTbcs eHAOTeHHO. Yepe3 MeBHUN TMepii poCTy BIH PO3MNOYMHAE
YTBOPIOBATH KOHiMI{, TPyNu SKUX YBUIJISAI CIpyBaTHX NOJYIIEYOK BHXOJATH Ha IOBEPXHIO,
po3puBatoun emnigepmic. Ilpu 1bOMy pO3TalIOBYIOUUCH KOHIICHTPUYHUMHE KOJIAMHU.

MsKym MOWIKO/KEHH TIpuboM crae OypiTH, omajnae, a rpud y HbBOMY IpPOJOBXKYE
po3BuBaTUCh. J[0 OCceHl MOBEpXHS MJIOAY YOPHIE, CTa€ UIUIBHUM, MyMiQikoBaHuM. Takuil miifg i €
ckiepouiem rpuba. HaBecHi Ha HOro MOBEpXHI YTBOPIOIOTHCS amoTelii Ha JOBIUX HIKKaXx.
Ckuiepotiii 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 CIIOPOHONIEHHSM TPHGa,

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

TEMA 4. IAPCTBO TPUBH (MYCOTA).
BIJUILJI BABUJIIOMIKOTOBI (BASIDIOMYCOTA).

Mimuapcro:  Tanodirn 6e3mmacruani (Thallobionta aplastidae).

Kaac: Basugiominern (Basidiomycetes).
Hinknac: ®dparmodazuaiomineru (Phragmobasidiomycetidae).
Hopsaok: CaxxkoBi (Ustilaginales).
00'exTH: Teepaa caxka mmenuui (7illetia caries).
IMopommcra caxkka mumennui (Ustilago tritici).
Mopsanox: Ipxacti (Uredinales).
00'ekT: Jliniitna ip:ka 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)
Hopsinok: I'acrepominern (Gasteromecetidae)
00'eKT: Bogicra (Bovista), sipounux (Geastrum)
Kaac: NeiiTepominern a6o He3aBepmeHi rpudu (Deuteromycetes)
3AB/IAHHS:

1. BuBuntrt 0coOMMBOCTI OY/IOBH Ta PO3MHOMXKEHHS 0a3UT1aTbHUX TPUOIB.

2. O3HaHOMHTHCS 3 XapaKTEPUCTHKOFO ITiIKJIACIB Oa3uialbHUX TPUOIB.

3. O3HaifoMHUTHCS 3 IMKJIOM PO3BUTKY CA)XKOBUX IpuOiB: a) 3a TaONMIEI BUBUUTH LIUKI
PO3BHUTKY TBEPJIOT CAXKH MIICHUII; 0) 32 TaOJMIICI0 BUBYUTH IMKJ PO3BUTKY MOPOIIMCTOI CaKKHU
TIIICHHIIL.

4. O3HaMOMUTHUCS 3 ITUKIIOM PO3BUTKY JIHIHHOT 1p>Ki: a) pO3MVISTHYTH HAa TOTOBOMY IIpernapari
enuaii Ta TMIKHIIM Ha JMCTKax OapOapucy; 0) pO3TISHYTH YpPENOCHOpH Ta TEJIeUTOCIOopH Ha
JIUCTKAX Ta CTeOJIax MIICHUIII; B) 32 TAOIHIICIO PO3TIITHYTH IPOPOCTAHHS TEIEUTOCTIOPH.

5. OcobnuBOCTI OYy/10BH Ta PO3MHOKEHHS X0J100a31/11I0MILIETIB: @) PO3IJISIHYTH TONepeuHuit
3pi3 Yepe3 TPyOdacTHil Ta TUIACTHHYACTUM TIMEHO(OpPH TPYTOBHMKA CHPABKHLOTO Ta TMEUYEPHI
3BUYANHOT; 0) 32 TAOMUIEIO PO3TIISTHYTH X0JI00a3Uii0 3 6a3uai0CIOpamMHu.

6. O3HalioMUTHCS 3 TepOapHUMU 3pa3KaMU Pi3HUX MPEIACTABHUKIB.
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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 — hparmobdaszumii.
. g : "k & &

2 3 4 5 A 10 MM B

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

Kpim crareBoro mporecy 0a3umioMileTH pPO3MHOXYIOTHCS BereTaTUBHO. BereratuBHe
PO3MHOXEHHS 3IIMCHIOETHCSI YaCTHHAMU TPUOHUIII, XJIaM1IOCTIOPAMH, O1TISIMHA 1 T.]I.

Jo minknacy  ®parmobasuaianbHuX  rpubiB  BigHOCHThCS — mopsagok  CakkoBi
(Ustilaginales), mo sikoro HamexaTh MPEICTABHUKH: TBEPAA 1 MOPOIIMCTA CaKKa IIIEHHUII,
MOPOIINCTA CAXKKa BiBCa, MyXHpUacTa CaxKa KyKypyaA3H.

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

Teepna caxka mmenuni (7illetia caries). 3axBoproBaHHS MPOSIBISETHCS B MEPIOJ
J03piBaHHs 3€pHIBOK. ['pr0 MOLIKO/KY€E JUIIEe HACIHUHY, OIUIO/IEHBb 30€piraeThCsi, TOMY KOJOCKU
30BHI BUTJISJIAIOTh 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 KIITHHH, 110 MOKPUBAIOTHCA MIITHOIO 000J0HKOK. Ha3uBarOThCS BOHM XJIaMiJOCTIOpaMHU
(Temiocniopamu). XJIaMiJOCHOPH KYJACTI, MOKPUTI CBITIO-KOPUYHEBOIO CITYACTOIO OOOJIOHKOIO

(puc. 2.).
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Puc. 2. 3aranbHuii BUHIJIS Ta ;)KUTTEBU HUKJ TBepaoi caxkku mmenuni (Tilletia caries):
1 — kosioC nuIeHU, ypaxXeHni TBEpAOI0 CaKKOI0; 2 — 3epHIBKa 3 XJIaMiJI0CIIOpaMH;
3 — xmamigocnopa; 4 — XJIaMiIocTiopa Ha 3J0pOBiH 3€pHIBII; 5 — MPOPOCTAHHS XJIAMIIOCTIOPH i
YTBOpEHH: 0azujaiocmop; 6 — konyssiuis 6asuaiocnop; 7-10 — yreopenns ri; 11 — rigu rpubda B
MPOPOCTKY IIICHHMII.

[1ig yac 0OMOJIOTY MOMIKOXKEH1 3€PHIBKH JIETKO PYHHYIOTBCS 1 XJIaMiJI0CTIOpU IPUIIMIIAIOTh
JI0 TIOBEPXHI 3OPOBUX 3EPHIBOK, Ji¢ ¥ 30epiraroThcs a0 mociBy. Ilig dac mociBy Xiamigocmnopu
II0T1aJIal0Th B IPYHT 1 IPOPOCTAIOTh pa3oM 3 3epHiBKaMu. B 1eil yac rpub po3MHOXKY€ETbCS CTATEBUM
criocoboM. XitaMiziocopa mpopocTae B 0a3uiio, M0 Ma€e BUTIISA TPYOOUKH, Ha SIKIH PO3BHBAETHCS
4-12 o6Gasupiocniop. Bonu ramnoigHi 1 rerepotaniudi. basuaiocriopy mHOMapHO KOMYIIOKOTb,
YTBOPIOIOYM JWKAPIOHHUHM Millemiid, SIKWH 1 BpoCTae B TMPOPOCTOK mmieHMIi. Pocte rpub mo
MDKKJIITUHHMX TpOCTOpax 1 TOMY BHAMMHUX O3HAaK 3aXBOPIOBaHHs HeMmae. B mepiox no3piBaHHA
3epHa Mineiiii rpuba, IO 3HAXOAWUTHCA B HACIHUHI, PO3MATAETBCS HAa XJIAMIJOCIICIIOPH.
[{uk po3BUTKY rpuba 311HCHIOETHCS 3a OJIHY BEreTalilo pOCIUHU-TOCIOAaps.

Mopommcra caxka mmennui (Ustilago tritici). 3axBoproBaHHs MPOSBISETHCS B MEPioJT
¢dopmyBaHHs Kosioca. I'pub pyiiHye BCi 4aCTUHH KOJIOCKA, 3QJIMIIAIOYU JIMIIE LEHTPaIbHUN
CTPMXKEHBb CKJIQJIHOTO KoJloca. B mel dvac Mimeniii rpuba po3magacThCs Ha XJIAMiZOCIOpH
(BeretaTuBHE PO3MHOXEHH), 1 TOMY KOJIOC Ma€ BUTJIsIT 00ropinoi rosoBeriku (puc. 3.).

Puc. 3. 3arajibHuii BUIJISIA TA JKUTTEBUI MKJI mopomucToi caxkku muenuuni (Ustilago tritici):
1 — xoJI0C MIIEHHUIT], ypa)KeHU I MOPOIIUCTO0 CAXKKOI0; 2 — XJIaMiZocropa; 3 — KBITKYIOUHH KOJIOC MIIEHHMIT;
4 — xJaMigocnopa Ha MaToqIli; 5 — MPOPOCTAaHHS XJIaMiTOCTIOPH 1 YTBOPEHHS 6a3uaiocnop; 6 — KOMyJIALis WICHHKIB
(parmobasunii; 7-8 — Bpoctanus ri) B 3apogok; 9 — npopoctanHs BpakeHoI 3epHiBKY; 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.

: ikl o
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Puc. 4. YpakeHi No4aTKy MyXHPUYACTOI0 CAKKOI0 KYKYPY/I3H (Ustilago zeae).
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Aspecto de las alteraciones producidas por el “carbén del malz” Promicelio (tubo de germinacion)
Sobre Nocleos haploides
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&J 231241

Parénquima del hospedants GAMETOFITOS
(Zea mays, ‘maiz’) (Micelios iéticos con aspecto de levadura) (N)
(Viven m sobre ka superficie del hospedante)

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

IMopsimok Ip:kacri (Uredinales). IpeacraBHUKH bOTO TOPSIIKY Mapa3uTYIOTh Ha 37aKOBHX
pocinuHax. BoHM MalOTh CKIIaHUM IIMKJI PO3BUTKY 1 PO3BUBAIOTHCS Ha JIBOX Xa3siHaX — OCHOBHOMY
1 mpoMixkHOMY. Mineniii 6araTOKJIITUHHUMN, 100pe pO3BUHEHUMN, POCTE MO MIKKIITUHHHMKAX, a B
KJIITUHUA MPOHMKAIOTh JIMIIE TaycTopii. 3a BEreTalil0 yTBOPIOE BEIUKY KUIBKICTh PI3HOMAaHITHUX
CHOp PI3HUX BIATIHKIB OPaHXKEBOr0 a00 YepBOHO-O0YpOro KOJIbOPIB, 3BIJCH 1 Ha3Ba — 1pKacTi TpUOH.

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

Po3BuTOK TpHrba PO3MOYNHAETHCS BECHOIO, KOJIM MPOPOCTAIOThH TEIEHTOCIOPH, 110 3UMYIOTh
Ha MO>)KHUBHUX 3aJIMIIKaX.

Teneirocniopa mpopocrae y ¢pparModa3uiito 3 4YOTUPMa TaruIOiTHUMH TeTepOTaTiYHUMHU
OasumiocopamMu. 3a JOMOMOTOI0 BITPY 0a3uIiOCIIOpH TMOMNANalTh Ha JIMCTKH OapOapucy i
MPOPOCTAIOTh, YTBOPIOIOYM 3 BEPXHbOI CTOPOHM OPAHXKEBI IUIAMU TinepTpodoBaHOI TKAHWHH.
basuniocniopu yTBOpIOIOTH NEPBUHHMIA TarioimHuii minemii. Ha rammoinnomy mirenii Ha BepXHii
MOBEPXHi JINCTKA YTBOPIOIOTHCS MIKHIIU (CIIEPMOTOHIT), 110 MAlOTh BUTJIS TJICYUKIB, HA JHI SIKUX
YTBOPIOIOTHCSI CIIOPOHOCII], IO BITWIEHOBYIOTh MIKHOCIIOPH (criepMartii).

B e mikHiAM BHUIOUISIOTH «MEABSHY POCY», sIKa MPHUBAOIIIOE KOMax, 1 BOHU TEPEHOCATH
MIKHOCTIOpW BiJ OAHi€l mikHiAM 10 Apyroi. IlikHocmopu + 1 — KONYNIOIOTH, YTBOPIOIOYHU
JTUKapIOHHUN Minenii. Bin po3pocraeTbes B Me30¢iii JUCTKA 1 3 HIDKHBOI MOTO CTOpOHU (hopmye
enuIii JanoBuAHOT GOopMHU, 3aHYpeHI B TyO4acTy mapenximy auctka. Ha mHi enuaii popmyroThes
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0a3anbHi KIITHHHM, SIKI BIIWICHOBYIOTH eruaiocnopu. KpaiioBi 6a3anbHi KIITHHHA BiAYICHOBYIOTh
KJIITHHI pO3POCTAIOTHCS, YTBOPIOIOYH OJTHOIIAPOBUM MMOKPUB — TIEPHU 1.

JliTHi ypenocnopu Ha cTebiax MIISHHULI.

Puc. 5. )KurreBuii muka jginiitnoi ip:xi mmenuni (Puccinia graminis):

A — HecTaTeBe PO3MHOXKEHHS; b — cTaTteBe pO3MHOXKEHHs; | — TMCTKHU Ta cTebia YPaKCeHIBbIyKIHHIEK; 2 — YPEIOCTIOpH
Ta IX IpOpOCTaHHs; 3 — TeneiTocnopa 3 pparmodasumisiMu; 4 — 6a3UAI0CIOPH; 5 — TUCTOK OapOapucy, BpaKCHUH
MyKIMHIEI; 6 — TUCTOK OapOapucy 3 miKHIIaMu; 7 — yTBOPEHHS JUKAPIOHHOTO Milleliio; 8 — muct Oapbapucy 3
enuaiamu; 9 — enuaiocnopa ta i MPOPOCTaHHS.

Lukn Puccinia graminis po3BUTKY IMPeACTaBICHO Ha pUC. 5, a.
[Teidspora. _INVIERNO Promicelio

Uredéspora ¢
UREDOSORO
Ecidiospora

POROFITO Il _ vera

I R

ESPOROFITO | ; GAMETOFITO
4————DICARIOFASE—p 4¢———————— HAPLOFASE —

Puc. 5, a. lluka 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 MIIEHUIl. B KiHII Bereramii Ha TOMYy X Millenii YTBOPIOIOTHCS 3UMYKOYl CIOPH —
TeJEUTOCHIOpH, po3MimieHi Kynkamu. [Ipu yTBOpeHHI TenedTOcnop BinOyBaeTbes Kapuioramis i
JMKapiOHHA KIIITHHA TIEPETBOPIOETHCS HA 3UTOTY. TeIelTOCIIOpH CKIaar0ThCs, SIK MPABHIIO, 3 JBOX
3WUTOT, [0 MAIOTh TOBCTY O0OOJIOHKY TEMHO-OypOTro KOJIbOPY 1 3UMYIOTh Ha TIOKHUBHUX PEIITKAX.

IMigkaac Xousodasugiominern (Holobasidiomycetidae) — 6GasumianbHi TpubH, y SAKHX
CTaTeBOMY PO3MHOKEHHI YTBOPIOIOTHCS OJHOKIIITUHHI X0JI00a3u/il, [0 HECYTh YOTHUPU CTEPUTMHU 3
Oasumiocnopamu. basunii gopmyroTbes abo mpocto Ha wMirenmi, abo B TiMEHIAJIBHOMY Iapi
I010BOrO Tina. [1mo1oBe Tis10 Mae BUIIIA MIANKK 1 HIKKH, YTBOPEHHUX HECTPaBXHbOK TKAaHUHOIO
— IUIeKTeHXIMOI0. HuHs YacTMHA mIanku Ha3uBaeTbesl riMeHodopom. ['imeHodopu OyBarOTh
TpyOUacTi, IIACTHHYACTI, CKJIAJ9acTi, TJIaJICHbKI, MHUITyBati Ta iH. ['iMeHodop Hece riMeHiaTbpHU
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 TUTACTUHYACTUH TIMEHO(DOPH.

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

B — reacTpyM, 3emiisHa 3ipka (Geastrum) Ta riMeHoMimeTH: T — minbepe3oBuk, J] — MyXoMOp UepBOHHIA,
E — tpyTOoBUK.

VY nomoBuka rpymosuaHa. HikHs yacTuHa riedu, 3ByKeHa Ha HIXKKY, Oe3rutiiHa. Jlo3pine
IJIOJIOBE TLIO PO3KPHBAETHCS HA BEPXIBIIl YBHTJISAAI MAJICHBKOTO OTBOpA 3 SIKOTO BHCHITAIOTHCS
CIIOpU TMOBITPSIHUMH MOTOKaMH PO3CiBAlOYMCh. 3a3BUYall LIEH piJ MPeICTaBHUKIB 3yCTPIYa€ThCS Ha
nykai Ta macoBumiax. boicra abo mypxaBka Ma€ OKpPYIJIO-SHUIIEBUAHE 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.

ST

Puc. 7. TpyroBuk cnpas:kHiii (Fomes fomentarius): A — nonose Tino, b — nonepeunwuit pospis
TpyOuacroro rimeHodopa, B — rimerianpHuit map, 1 — rimeHodop, 2 — miekreHxima, 3 — 6azumis, 4 — nucTizga.

Bimmii rpu6 (Boletus edulis) — mpeacraBuuk poauuu BoseToBHX 3 100pe pO3BUHEHUM
0araTOKJIITUHHUM MiLI€JTi€EM 1 MacCUBHMM IUJIOZOBUM TUIOM. ['pub yTBOpIOE MIKOpH3Y 3 PI3HUMHU
JIepeBHUMH mopogamMu. Pocte Ha mpoTsa3i kimbkox ni6. Illamka miomoBoro Tima Mae pi3He
3abapBieHHs (KOBTe, Oype, OlnyBare, Maii’ke YOpHE), Hi’KKa Oyab00BHHO MOTOBIIEHA. 3 HUXKHBOI
CTOPOHH IIANKH 3HAXOAUTHCS TPyOUacTHii riMeHO(Op Ta MIaCTHHYACTOrO (pHC. 8.).

2
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Puc. 8. 3aransnuii Burisig Boletus edulis Ta uuka po3BUTKY: A — Gasugiocrniopu b — ramoinsi
ripu; B — comaroramis I — pict nukapioHaux Tid; 1 — xomobasumis; 2 — 6a3uaiocrnopu; 3 — mIoI0BE TiJIO;
4 — tpy6uacTuii riMmeHO(dOp; 5 — MITacTHHYACTHH TiMeHODOP.

lNimenianbHUH 1Iap BUCTENsIE TPYOOUKH, TaM 1 J03piBatoTh 06a3uii 3 0azuaiocnopamu. Kpim
IBOTO TPUO PO3MHOKYETHCS BET€TaTUBHO — YACTMHAMH TPUOHUIII.

Hukn po3Butky Oimoro rpuba: 3 ramioifHUX rerepoTamiuHux (+ 1 —) Oasmmiocmop, sKi
YTBOPWJIMCS Ha Oa3uisax TpyOuacToro riMeHodopa IUIOJOBOTO Tijla IIamKyd Tpuba, Ha 3emin
PO3BUBAETHCS TETEPOTATIUHNN IEPBUHHUINA TarTOITHUNA MITETii.

Kinti ridis mux minemiiB 30JIMKa0THCS, TPOTOIUIACTH 1X 3JTMBAIOTHCS, a SApPa 3ATHIIAIOTHCS
CaMOCTIHHUMU. Y TBOPIOETHCS BTOPUHHUI TUKAPIOHHUN Mimelniid. 3a COpUSATIMBUX YMOB Ha IbOMY
Mirenii popMyIOThCS TIJI0I0BI TIA, SIK1 BUXOIATH HA MOBEPXHIO IPYHTY (TPETUHHUN MIIIEITii).
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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.

Basididspora (N) (+) (A) Basidiospora N&(-) (a)
o dorabossensire PO 1)
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@ ® o
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‘ FORMACION DE BASIDIOS Y BASIDIOSPORAS EN CUERPOS FRUCTIFEROS (BASIDIOCARPOS)
Célula madre del basidio
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Puc. 9. 3aranbuuii BUrisia, 0y10oBa Ta po3MHOXKEHHS MyXOMOPa 4YepBOHOI0
(Amanita muscaria).

40



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
CIIPUYMHAIOTH IJISIMUCTOCTI, HEKPO3H (CENTOPIs 31aK0Ba, aCKOXiTa TOPOXY, OripKa).

Puc. 10. delitepominern: L. a - pix Botrytis, 6 — Colletotrichum, s — Dipiodina, 1 — ymkomkenuii T Topoxy,
2 — YIIKOKSHHH JINCTOK CMOPOIHHH, 3 — YIIKOKSHUH ILUIiT TOMATy, 4 — MiIelii, 5 — KOHIZi€eHOCeIb, 6 — KOHIIs,
7 — noxe, 8 — mikuiga. I1. ®omo3 Ha mIomax oripka mocisroro (Cucumis sativus L.), missMHUCTICTh Ha JTUCTKY YeperiHi
(Cerassus avium), ¢pomo3 Ha aeHIi Oyns0ouOymHn 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. Mopdosoriuni popmu cinanei JUIIANHUKA: (371BiBa-HaNPaBO) JMCTYBaTHii Ha KOPi JepeBa —
napmernist Hactinaa (Parmelia parietina), veppoma (Nephroma); HakunHU# Ha KaMeHi; KyIIUTCTHH — [ETpapis
icmanzceka (Cetraria islandica).
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Puc. 2. Tunu anaToMiuHOi Oy10BH CJIaHi JHIIAWHUKA . A — roMeoMepHuUii TaoM;
b — rerepomepHuii Tasiom; 1 — BepXHili KOPKOBHIA I1ap; 2 — HIDKHIN KOPKOBHUH miap; 3 — cepueBuHa; 4 — ridu rpuba;
5 — BomopocTi; 6 — rouixiadpHMA map; 7 — rigu rpuda; 8§ — pusHHM.

3abapBieHHs JMIIAHHUKIB PI3HOMAaHITHE: cCipyBaTe, CipyBaToO-3€JeHyBaTe, KOPHYHIOBATE
YKOBTE, OpaHKeBe 1 Maike YopHe. BOHO 3yMOBJIEHE HASIBHICTIO JIMIIAWHUKOBUX KUCJIOT.

PoctyTh nuiaifHUKU ayke MOBUIBHO: MPUPICT KOPKOBUX CKiaaae 1-8 mm, a KymoBux — 1-
3 cM 3a pik. PO3pi3HAIOTH I’SITh €KOJOTIYHHUX TPYI JTUIIAWHUKIB. Enighimui — 1ie MMIIaiHUKA 110
pPOCTYTh Ha cTOBOypax AepeB i KyIliB, 0yBatoTh 3a (POPMOIO CIaHi — HAKUITHI, IUCTYBATI Ta KyIUCTI
(puc. b.1., nonatox b). Enighineni — nuimaiiHUKy, 10 POCTYTh Ha MOBEPXHI JIMCTKIB BIYHO3EICHUX
pOCTUH, HAKUMHI 1 JucTyBari 3a ¢GopMoro ciaHi. Enikcunbni — TUIIAHHUKHA, IO POCTYTh HA
00poOJeHiit abo THUIOUIHN JepeBHH], 32 (POPMOIO CllaHiI HAKHUIHI, TUCTYBATI 1 Kymucti. Eninimnui —
JUIIAHUKY, [0 POCTYTh Ha KaM STHUCTOMY cyOcTpaTi, 32 (JOpMOIO CllaHi — HaKHUIIHI, JIUCTYBATi Ta
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kymucTi (puc. b.2., nogartox b). Amidiuni — numaitHuky, Mo poCTyTh 3 30HAX MPHIIUBIB 1 MiCIlb,
110 MOJIOBTY 3aJIUTI BOJOI0, 33 (JOPMOIO CJIaH1 — HAKHITHI, JINCTYBATI H KYITUCTI.

JIumaifHuKM, SK LUTICHAH OpraHi3M pO3MHOXYIOTBCS JIMIIE BEreTaTuBHO. BereraTtuBHe
PO3MHOXEHHSI 3IIHCHIOETHCS YaCTHHAMM CJaHi, OpYHBKYBAaHHSM, COpEAisIMH Ta I3HOISIMU.
Copenii sBIsIOTh COOOI0 KiJlbKa KJIITHH BOJOPOCTEH, OOIUIETeHUX Tidamu Minenito rpuda.
YTBOPIOIOTBCS COpeii B TOHIMIAIBHOMY IIapi, PO3PHUXJIIOITHCS, PO3PUBAOYM BEPXHINH KOPKOBHIMA
map. Ha wmicii po3puBy yTBOproeThesi copanb. Copemii BUIAYBalOThCS BITPOM ab0 BUMHUBAIOTHCS
BOJIOO. 13HII1 SABJISIOTH COOOI0 KiIbKa KIIITHH BOJOPOCTEH, OOTUIETeHHX TridhamMu Mminenito rpuda, i
30BHI IOKPHUTI KOPKOBUM IIapoM. BOHM yTBOPIOIOTECS SIK BUPOCTH Ha BEPXHbOMY KOPKOBOMY IIapi
i, BIJTaMYIOYHCH, PO3MOBCIOKYIOThCS (puc. 3.).

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

Kpim TOro, oOuaBa KOMIIOHEHTH JMIIalHHWKAa 30€peryiiv 34aTHICTb PO3MHOXKYBaTHCA
caMoCTiiiHO. BoopocTi pO3MHOXKYIOTBCS BETreTaTHBHO (ITOAUIOM KJIITHH) a00 HECTaTeBO
(aBTOCmOpamu). 3AaTHICTh YTBOPIOBATHM 300CHOPH 1 CTAaTeB€ PO3MHOXKEHHS pEAyKOBaHI.
['pubu MuIaiiHUKIB PO3MHOXKYIOTBCSL CTaTeBO. B acKOMIIEeTiB yTBOPIOIOTHCS IUIOJOBI Tija:
anorenii abo wuepurenii. [lepuTenii 3aHypeHi B TaJoM 1 MalOTh BUIJISII TEMHUX Kparoyok, a
amoTemii  po3MilieHi 30BHI 1 MaTh BUIJSA — HOAYIIEYOK, Omojgens abo  JTUCKIB.
CraTeBe pO3MHOKEHHSI 3[ICHIOETBCS 3 YTBOPEHHSAM CTaTeBHX OpraHiB. ACKOT'OH 3arlliHIOETHCS
cepMalisMy (MIKHOCIIOpaMu), 110 PO3BUBAIOTHCS B crepMmaroHisx (mikHigax). Coepmarii —
OJTHOKJIITHHHI ramioinHi 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, KOJU CHOpH rpuba 1 KOHIAIT
BOJIOPOCTI OMAAYTh Ha CyOCTpaT Nopyd 1 OyAYyTh TAKMMH, 1110 BXKE KM Y CKJIa/ll JIMIIaHUKA.

Posrnsinytn Ha repOapHuX 3pa3kax THUNM JIMIIAHHUKIB 3a (OPMOIO Tila: KOPKOBI
(pu3okaproH reorpadiyHuii); TUCTyBaTi (KCAHTOpis CTIHHA); KYLIOBI (KJIQJOHIs OJeHsYa, LeTpapis
icnanaceka). Ha roroBux npemnapartax po3risiHyTH CJIaHb Ta arnoTeliil KCaHTOp1i CTIHHOA.

Kcanropisn crinna (Xanthoria parietina) — nucTyBaTuii JHIIAHUK 3 TETEPOMEPHUM
tasioMoM (puc. 4.).
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Puc. 4. Anaromiuna O6yaoBa anorenisi kcaHTopii crinnoi (Xantoria parientina):
A — cnanp numiaiiauka; b — amoreniii; 1 — acka 3 ackocropamu; 2 — TriMeHIaJIbHUH 1ap;
3 — roHigiaabHMIA IIap.
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Bin mae jxoBTe abo >xoBTOrapsiue 3abapBieHHsA. Pocre KcaHTOpiss Ha KOpi JaepeB, Ha
00poOseHil nepeBUHI B J0OpE OCBITICHMX Ta OaraTWx Ha a30T MICIX. 3BepXy W 3HHM3Y CIlIaHb
MOKpUTa KOPKOBHM IIApOM, SIKIi HE BIJPI3HAIOTBCA 3a OyoBOIO. BepxHiil KOpkoBuiA 1map
3a0apBJICHAN JIMIIAHHUKOBUMH KHcIoTaMH. [li HUM 3HAXOOUTHCS TOHIMIaJBHHUNA MIap, B SKOMY
MICTSATBCS 3€JI€HI KYJSICTI OAHOKIITHHHI BOJopocTi. Jlo HUX MiAxonaTh Tipu mimemnito rpubda. 3a
TOHITIAJIBHUM PO3MIIICHUN CEPLIEBUHHUHN Iap, SKUH CKIAAE€ThCA 3 PHUXJIO TEperieTeHuX Tid
rpuba.

JIMmaifHUK PO3MHOKYETHCSI BEreTaTHBHO COPEIisIMH Ta YacTHHAMU TajoMy. Bomopocth
PO3MHOKYETHCS OKPEMO (aBTOCTIOpamMH), a rpub 3 Kiacy ACKOMIIIETH KOHIII€CIIOpaMHU i CTaTeBo.
[Ipu cTaTeBOMYy pO3MHOXKEHH]1 YTBOPIOETHCS anoTelii oo aenoaionoi popmu.

3BepXy B amoTelii 3HAaXOAWThCSA emiTenid 3 madizamu, SKH TMOKpHUBAE amoTeuid ado
riMEHIaJIbHUN 1I1ap, M0 CKIAAAE€ThCs 13 cyMOK 1 mapadiz. CyMKH 3HaXOAATHCSA HA PI3HUX CTAIIsAX
po3Butky. Ilig amoremieM po3MIlICHH TiMOTeNiii ab0 cyOriMeHIaNbHWHA IIap, KIITUHH SKOTO
MPOYKYIOTh CYMKH. 3 OOKiB aroTeIiii 00MeKOBaHH KOPKOBHUM IIIAPOM.

TEMA 6. BUIII CIIOPOBI POCJIMHMU. BIJJAIJI MOXOIMOAIBHI (BRIOPHYTA).

MMiguapcreo: /lonaronosi apxeronaibhi (Procormobionta archegoniatae).

Bigain: Moxomnonioni (Bryophyta).
Kaac: Meuinounuxu (Marchantiopsida).
Iopsok: Mapmanuiesi (Marchantiales).
O0’exT: Mapmanuis minausa (Maarchantia polymorpha).
Kaac: Jlucrsini a6o cnpas:xui moxu (Bryopsida).
Minkaac: 3eneni moxu (Bryales)
006’ekT: PyHsinka 3Bu4aiiHa a60 303y IMHJILOH 3BHYaliHuii (Polytrichum commune).
Minkaac: Cdarnoi moxu (Sphagnales)
00’€exrT: Cdarnym rocrposucruii (Sphagnum acutifolium)
3ABJIAHHS:

1. BuBuMTH UMK pO3BUTKY MapIlaHLii MIHJIMBOi, 303yJUHOTO JBOHY Ta CQarnymy

TOCTPOJIUCTOr0, PO3IIISIHYTH T'epOapHi 3pa3ku POCIIUH.

2.Ha 3ajdikcoBaHmMxX pocinMHaxX pO3TJSIHYTH 4YOJOBIYY Ta JKIHOWY ClIlaHI MapliaHiii 3
BHUBOJIKOBUMU OpyHbKaMH, TiHEEIISIMU Ta aHAPOCIIiSIMH.

3. Ha roToBOoMy mipenapaTi BUBUUTH aHATOMIYHY OyIOBY CJIaHi MapIIaHIlii MiHJIHUBOI.

4. Ha roToBOMY NpenapaTi po3IJsiHyTH CIIOPOTOH PYHSIHKH 3BHUYaiHOI.

5.Ha TumuacoBomy mpenapaTi pO3IJSHYTH aHAaTOMIYHy OyAOBY JIMCTKa charHymy
TOCTPOJIMUCTOTO.

6. PosrisiHyTH TepOapHi 3pa3ku pi3HHUX MPEICTABHUKIB.

OCHOBHMI 3MICT

Binain Moxomnoaioni (Bryophyta) naitnpocrirm cepen Bummx pociuH. [IpeacrasieHi auiie
TpaB’SIHUCTUMHM POCIMHAMM HEBEIUKHUX PpO3MIpiB. Y OUIbII NPUMITUBHUX MOXOMOAIOHUX
(MeYiHOYHUKM Ta AHTOLIEPOTOBI) TUIO — TaJOM, a CHpPAaBXHI MOXM MAlOTh CTEOJO 1 JIMCTKH.
Bci MoxononiOH1 He MarOTh KOPEHEBOi CHUCTeMH. 11 (YHKIIi BUKOHYIOTH PHU30iAH, sIKI OyBaroTh
OJTHOKJIITHHHI 1 OaraTtokyiTuHHI. B KiiTMHaX MicTaTbhes XpoMaTodopu (SK 1 y BOIOpPOCTeii), a B
OUTbLI Opra”i3oBaHMX — XJjopormjacTh. Bci Moxomoni6Hi ¢otorpodui. JKuByTe B ymoBax
1ABHUILEHOI BOJIOTOCTI.

MoxomoaiOHi CKIaJar0Th CIIMY TIIKY €BOJIONIl, TOMY IO B LMKl PO3BUTKY IEpPEBaXKaE
rameTo(iT — rarioigHe crareBe MoKoMiHHA. Ha rameroditi popMyroThcst 0araToOKJIITUHHI CTaTeBi
OpraHu: XIHOYMA — apXEroHi, 4oJIOBiUMWA — aHTepuaid. ['ameroditm OyBaroTh IBOCTATEBI 1
PO3IUIBHOCTATEBl. ApXEroHiii Mae kondononioHy ¢opmy. 3By)XeHa HOro 4acTWHA HA3MBAETHCS
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IIMIAKOIO, @ PO3LIMpPEHa — YepeBLEeM. Y YepeBli 103piBae OHA AULEKIITHHA, SIKY 3aXHIIAI0Th OHA
YepeBHa 1 YOTHPU IMMHAKOBUX KMTHHU. Konm simexmiTiHA A03pi€, KITHHH OCIU3HIOIOTHCS,
BIIKPHBAIOUM JOCTYI CIIEpMATo30iram A0 SHIEKIITUHU apXeroHil MOKPUTHH 0araTOKIIITUHHOIO
OJTHOILIAPOBOIO TKAHWHOIO, SIKA YTBOPIOE CTIHKY.

AnTepuniii  okpyrioi (GopMu, TOKPUTHH OaraTOKIITHHHOIO OIHOIIAPOBOIO CTIHKOIO,
BCEpEe/IMHI 3alI0BHEHUH CIIEpMareHHOI0 TKAHWHOIO, 3 SIKOT pO3BUBAIOTHCS CIIEPMATO30i/H.

Jnist 3arutiiHeHHS HeoOXiHa BoAa. Y pe3yabTaTi KOMyJsii criepMaTo30iia 3 sileKIiTHHOO
YTBOPIOEThCS 3UTrOTa. [3 HEi pO3BHBAETHCA HECTATEeBE MAMIUIOIHE pPEIyKOBaHE MOKOIHHS —
criopodit. ¥ MOXOmoii0HUX HOT0 Ha3MBAaIOTh CHOPOTrOHOM. CIIOPOTOH CKIIAIA€ThCS 3 KOPOOOUKH, B
AKid (HOpPMYIOThCS criopu, HikkH 1 Tayctopii. Kopobouka Moxke OyTH TOJOK 1 IMOKPUTOIO
MOKpUBAIbLIEM, IO YTBOPIOETbCA 13 CTIHKM apxerodis. [Ipum momomosi raycropii croporoxn
napasurye Ha rametoditi. Criopu GopMyrOThCs 13 CHOPOTCHHOI TKAHWHM INUISXOM PEAYKIIIHHOTO
MOJIUTY, TOMY BOHH TallIOIIHI Ta T€TEPOTATIYHI.

Cnopa mpopocrtae, yTBOPIOIOUM IPOTOHEMY, SIKA CBOIM BHIJISIIOM Harajaye BOJOPICTb.
Ha nporonemi Bupoctae HOBUII raMeTO]iT.

MoxormoioHi, IK HAUMPOCTIII CepeJl BUIIMX POCIIHH, 30€periH psiJi 03HAK HUKIMX POCIIHH,
aJle MalTh YIiTKO CPOPMOBAHHMIA IUKI PO3BHTKY 3 YEPryBaHHsAM cropodita i ramero ¢ita Ta
0araToKJIITHUHHI CTaTEeBl OpraHHu.

Po3rnsiHyTH mpencTaBHUKIB MOXOMOMIOHMX: MapIIAHII0 MIHJIMBY, PYHSHKY 3BHUYalHY,
charuyM rocTpoJIMCTUH Ta MO3HAUOMHUTHCS 3 OCOOJIMBOCTAMH iX IIMKITY PO3BUTKY.

Mapmanuis minimBa (Marchantia polymorpha). Tino pocnuuu — Tanom JmcTonoaioHoT
dbopmu poBxkuHOIO 10-12 cMm, nuxoTromiuHO po3sramyxkeHuil (puc. 1.). Big HIKHBOTO emiiepmicy
BIIXOAATh 0e30apBHI OJHOKIITHHHI BHPOCTH — PHU30IAM, MIO0 BUKOHYIOTh (YHKIIIO KOpPEHEBOi
CUCTEMH, a TaKOX 0araTOKIITHHHI YepBOHYBaTi abo 3eseHyBaTi 1ycouku aMmdiracTpii ado dinoinu
(penykoBaHi JHuCTKH). Ha BepXHbOMY emifiepMici pO3MillleHi BUBOJKOBI KOIIMKH 3 BHUBOJKOBUMU
OpyHbkamu. BuBoAkoBi OpyHbKM — [IBOJIOMATEBl 3€lieHI IUJIACTHHKH, IO CIYyXaTh JUIf
BETETAaTUBHOIO PO3MHOXEHHS (pHcC. 1.).

Mapasuis — po3aiIbHOCTaTeBa JBOJAOMHA pociavHa. Ha »iHOYMX pociMHax 3 BEpPXHbOI
CTOPOHU BHUPOCTAIOTh TiHeerii (KIHOYl MiJCTaBKH), IO CKJIAJAIOThCS 3 HDKKH —Ta
7IeB’ ATUIIPOMEHEBOI 31pouKHy Ha ii BepxiBui. Ha donoBiunx — anapoenii, (4010BiYi MiJICTaBKK), 110
CKJIAJJAIOThCS 3 HDKKH Ta BOCBMH JIONIATEBOTO AMcKa. Ha riHeemii 3 HMKHBOI CTOPOHH KOKHOTO
MIPOMEHs 31POYKU PO3MIIIEHI apXeroHii, a Ha aHApoelii 3 BEpXHbOi CTOPOHHU JMCKA B CHEIialbHUX
3arauOJICHHSIX po3MileHi anTepuaii. CriepMaTo30iau, 10 103pIBAIOTh B aHTEPHUIISAX, BUXOAATH Ha
MOBEPXHIO 37IeTKa OII0IIENOIIOHOTO AUCKA, a 3BIATH PO3OPHU3KYIOTHCS KPaIIsiMu pocu abo JIomry.
Pocnuna, Ha ki GOpMYIOTHCS OpraHU CTAaTEBOTO PO3MHOXKEHHS 1 JI03pIBalOTh TaMETH, B LMK
PO3BHUTKY — raMeTodir.

[Ipu HasBHOCTI BOJM 3MIMCHIOETHCS 3aruliiHeHHs. BHacmimok komymsiii crepMarosoina i
SAWLEKITITUHU YTBOPIOETHCS 3UTOTa. [3 3Urorm Ha KiHOWIH migcTaBli (GopMmyeTbess crnopodit
(murutoinHa ¢asza B MUK pO3BUTKY) (puc. 1, a.).
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GAMETOFITO MASCULINO (N) GAMETOFITO FEMENINO (N)
ANTERIDIOFORO Disco Disco con 7 a 10 I6bulos

PROTONEMA Esporas P ion de la espora PROTONEMA

Puc. 1,a. Iluxa po3ButTky Mmapmanuii minsmmoi (Marchantia polimorpha): A — copodir;
B — rametodiT; a — mpopocTaHHS CHIOPH 1 YTBOPEHHS MIPOTOHEMH;, O — Pi3HOCTATEBI TAJIOMH; B — YTBOPCHHS CIIOPOTOHY;
1 — BUBOJKOBUI1 KOIIKK; 2 — MiICTABKA YOJOBIYa; 3 — aHTepHJIiil; 4 — ClIepMaTo30iau; 5 — miICTaBKa XKIHOYA;
6 — apxeroHiii; 7 — stiinexiiTHHa; 8§ — coporoH; 9 — criopa; 10 — HOBHI ramMeTodiT.
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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€TePOTAiyHl CIIOpU, a TaKOX (QuiaTepu, Kl PO3PUXIIOIOTH CIOPH 1
PO3KPHUBAIOTH KOPOOOUKY. 31 CIIOPH BHPOCTAE MPOTOHEMA Y BHUIJISII PO3TATYKEHOI HUTKH, Ha SKIl
dhopmyeTbcst HOBHI raMeTo(iT.

Knac nucrocre6iioBi, abo cpasxui Moxu (Bryophytes) — BucokoopranizoBaHi MOX0mHoi0H1
3 PO3WICHYBAHHSM TiJIa HA BEreTaTUBHI opranu (cTedio 1 JIMCTKM). J1o TMCTOCTE0I0BUX HaAISKATh
cdarnosi (Sphagnales), annpiesi (Andreaeales) Ta 3eneni moxu (Bryales).

Cdarnosi moxu (61111, ado Topdosi) BriarodaroTh 350 BuniB. Crebno nocsrae sucotu 15-20
CM, pPO3TalIy’K€HE, 30BHI MOKpUTE 0araTomapoBHM €IliZIepMiCOM, CIipasibHI KIITHHU SKOTO MalOTh
MMOTOBIICHHS 1 MOPH, MO HUX MPOBOAMTHCSA BoAa. [numOIIe 3aysararoTh MPO3CHXIMHI KIITHHU 3
MOTOBIIEHUMH OOOJIOHKaMH, SKi HaJalTh cTeOny MinHocTi. K meHTpi po3mimieHa cepieBHHA 3
BEJIMKOKIITHHHOI mapeHxiMu. Jluctku (inoingu) omHomapoBi 0€3 JKMIOK 1 CKIAQAAIOTBCA 3
riajliHoBHUX (BOJOHOCHHX) Ta aCUMUIIOIOUUX KIITHH. ACHUMUTIOIOYI KIIITHHU BUIOBXEHI 3 BEJIMKOIO
KUIBKICTh XJIOPOILIACTIB 1 CKJIAJai0Th Y3 BiJ 3arajJbHOi KuUIbKOCTI. [lamiHOBI KITHHH 3
MOTOBIIEHUMH CTIHKaMH, 0€3 XJIOPOIUIACTIB, 3 OOJIMOBAaHUMH 200 MIPOCTUMH IMOPAMH, CKJIAJIAI0Th
% Bl 3arajbHOl KUIBKOCTI 1 3amacaroTh BOJY, KUIbKICTh sikoi B 40-50 pa3iB mepeBullye Macy
pocnuHU. JIMCTOPO3MINIEHHS KUTBIEBE.

VY nopocnux pociMH pU30igu BiACYTHI. BOHM € nuine Ha IulacTMHYACTid MPOTOHEMI, 110
BupocTae i3 cnopu. Ctebno BUpocTae 3 OpyHHOK Ha MPOTOHEMI 1 BECh Yac pocTe BEPXiBKOIO, a
HIUKHBOIO YACTHHOIO BigMupae. Bimmepni pemTkd HE MEePEerHUBAaIOTh, 3aBASKU IT1IBHUILEHIN
KHCJIOTHOCTI CEepelIOBHINA, a OCITaroTh 1 yTBOPIOIOTH Topd. Bumm cdarnymiB € omHOAOMHI i
nBojoMHI. Ha onHOmOMHUX (ABOCTAaTeBUX) pOCIMHAX AaHTEPUIIl 1 apXeroHii MICTAThCS Ha
KOPOTEHBKHX OIYHHMX TiJIOYKaX, ajieé He MOopyd, a y ABOJOMHHUX (PO3IUIBHOCTATEBHX) Ha Pi3HUX
pocinuHax. AHTepuaii KyJuscToi (opMu, CUIATh O OJHOMY Ha JOBIMX HDKKAax B Ma3yXax JIMCTKIB
Ha BEpXiBIi cTeOia. ApXeroHii po3MilieHi Ha KOPOTKUX OIYHUX TiIOYKaxX 1mo 1-5 1 30BHI MOKPHTI
JMCTOYKaMU. B aHTepuisX 1 apXeroHisx a03piBatoTh rametu. /s 3amnigHeHHs HeoOxinHa Boja. I3
3UTOTH PO3BUBAETHCS CIIOPOTOHIHM Ha KOPOTKii HiXkIIi. B Kopo0©oulli ClIOporoHy MiCTUTBCS KOJIOHKA,
Ha/Jl SKOI pPO3MILIEHUH KYIOJOMOAIOHMI CHOpaHri, B $SKOMY 3 MaTEpUHCBKUX KJIITHH
YTBOPIOIOTHCSI TOMOTANIYHI a00 TeTepoTaliuHi CIOpH, 3 SKHUX PO3BHBAIOTHCS JIBOCTATEBI a0o
onHoctareBl rametoditu. IlpencraBHukoM cparHoBux MOXiB € Ot Mox, abo charmym
(Sphagnum acutifolium).

Charmym rocrposmmcrmii  (Sphagnum  acutifolium) —  Garatopiuna TpaB'sHHCTa

L\

Puc. 3. 3aranbpHuii BUIJISIA Ta HATOMIYHA Oy10Ba JUCTKA charHyMa GOJIOTHOI0
(Sphagnum palustre): A — ramerodir 3 cioporonamu; b — kimiTuHM JUCTKA; 1 — XITOpOBiTOHOCHI
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
POCIIMHH, 3aHypEHa Y BOJY.

3aBasku OynoBi, charHyM Mae 31aTHICTh yrpuMyBath Boau B 30-40 pasiB Ouible Baru
POCIMHHU 1 BUKJIMKATH 3a005I04eHHS TepuTopii. B OynoBi JMCTKIB % CKJIaAalOTh TialdiHOBI abo
BOJIOHOCHI KJITHHHU 1 Junie '3 — acuminoroui. [1aiHOBI KIIITUHU BEJIMKOTO PO3MIpYy, MEPTBIi, 3
MOTOBIIEHUMH CTIHKAMH, BEJIMKOIO KIJBKICTIO MOP Ta AYKE T1rpOCKOMIYH1

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 HOBUN raMeTO]iT.
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Puc. 2, a. llnka po3surky Sphagnum acutifolium.

Pynsinka 3BuuaiiHa, a00 303yJuH JbOH 3BUYaiinmii (Polytrichym commune) -
OaraTopiyHa po3JAUIbHOCTATEBA JBOJOMHA TpaB’sHHUCTA pocirHa Bucororo 10-15 cm. Pocnuna mae
posraiykeHe cTebJ0, Ha SKOMY TYCTO pO3MillIeHi ApiOHI JaHUETHI «IMCTOYKHY (Pinoinm)
(puc. 3.). OyHKIIIFO KOPEHEBOI CUCTEMHU BUKOHYIOTh PH30i/IH.

Cama pocivHa B LMK PO3BUTKY — rametodirt. BecHoro Ha BepxiBIi KiHOYOI POCIMHU
YTBOPIOETHCS TPyIa apXEroHiiB, B AKUX JI03pIBA€ MO SUIEKIITHHI, @ Ha BEPXiBIIl Y0JIOBIYOT POCTUHU
— Irpylna aHTepuiiB, OTOUYCHUX YEPBOHYBATUMH JIMCTOUYKAMHM, B SKHX J03pIBAlOTh CIIEPMATO30i1u.
Jlnia 3amutiiHeHHs 1MoTpiOHA Boda. B pe3ynbraTi 3amuligHEHHS Ha KIHOYIM POCIMHI B apXeroHii
YTBOPIOETHCS 3UT0TA, 3 SIKOT PO3BUBAETHCS CIIOPOPIT (CIIOPOTOH).

Crnopodit cknagaeTbes 3 KOpoOOUKH, HIXKKHU 1 rayctopii. Kopobouka mae ypHy, BcepenuHi
AKOi pO3MillleHa KOJIOHKA, HAaBKOJIO KOJOHKM 3HAXOJUTHCS CHOPOBUH MIIIOK. YpHa MOKpUTa
KPHUIIEUKOIO 3 KOBIAUYKOM; M1/l KPUIIEYKOIO MICTATbCS NEPUCTOMH — OJUH a00 JBa psAIH 3yOUHKIB,
SKi MalTh 3JIaTHICTh BIITMHATHCS, 100 CIOPH MOTJIHM BHUCHIIATUCH. 30BHI KOpOOOYKAa TOKpHUTA

49



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

3aranbHuM BUIIIA] 3 UIOTTHUMH JTHMCTOUKAMHU

Puc. 3. IlukJ po3BUTKY 303yJIMHOI0 JbOHY 3BHuaiiHoro (Polytrichum commune): A — criopodir;
b — ramerodir; a — ciopu; 6 — MpopocTaHHs CHOP; B — IPOTOHEMA; T’ — JKIHOYHMH 1 4OJIOBI4iH rameTodiTH;
Jl — CIIOPOT'OH; € — Kopobouka; 1 — OpyHbKa; 2 — pu3oiny; 3 — crepMaTo30inu; 4 — apxeroHiii; 5 — sinekmiTuHa;
6 — raycropist; 7 — HixKKa; 8 — KOBIa4oK; 9 — kopobouka; 10 — kpuieuka; 11 — yprouka; 12 — mmiika; 13 — koyoHKa;
14 — emicparma; 15 — cropanriif; 16 — cnoporeHHa KIIiTHHA.
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GAMETOFITO MASCULINO(N) ARQUEGONIO GAMETOFITO FEMENINO (N)
= ormacion del arquegonio

ESPERMATOZOIDES
Cofia o caliptra (N)
/

ESPOROFITO (2N)

g
|

b
Espora masculina Espora femenina Germinacién de la espora PROTONEMA FEMENIN

Puc. 3, a. Ilmxa po3sutky Polytrichum sp.

3Ha4YeHHS B IPUPOAi Ta BUKOPUCTAHHS MOXOIOAIOHUX:
- YTBOPIOIOTH NPUPOAHI JaHAmaTH,
- IPUIMAIOTh Y4acTh Y CTBOPEHH1 6i0MacH IUIaHEeTH,
- IPUIMAIOTh y4acTh y 3arajJlbHOMY KPYroo0iry pe4oBrH B IPUPO/IL,
- PEeryJIoI0Th TIIMOUHY 3aJIATraHHs MiJ3eMHHUX BO/,
- YTPUMYIOTh BOJIOTY 1 BUKJIMKAIOTh 3a00JI0UEHHS TEPUTOPII,
- IepeBaXxaroTh B (HiTOLIEHO3aX TYHJPH, JTICOTYHAPH Ta OOJIIT,
- yTBOpIOI0TH Top( ( 3amacu B Ykpaini 12170 muH. M3.),
- Topd BHKOPHCTOBYIOTH SIK MaJHBO, SK JIOOPHUBO, Ui OTPUMAHHS CHOUPTY, MapadiHy,is
YTBOPEHHS KOMITOCTIB, SIK MIACTHIIKY JUIsl XyA00H 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
PO3IUIbHOCTATEB1, MakKE 3aBXK/IM KMBIATHCS CAPO(iTHO.

Puc. 1. CnopoHocHMI KOJI0COK Ta 3arajibHUM BUTJIA IJIAyHA SJIIBIEBOTO
(Lycopodium clavatum).

Ilnayn 6ynasouanmii (Licopodium clavatum) — Gararopiuna BidHO3€J€HA TpaB’STHHCTA
pocnuHa 3 IIeKAUYUM TOJOBHUM CTEONIOM, BiJl SIKOTO BIOXOASTh BEPTHUKAIbHI, JUXOTOMIYHO
pO3raTyXeH1 MaroHu 10 25 ¢M 3aBBUIIKH Ta T0Ope pO3BUHEHI J0JaTKOBI KopeHi. Cama pociuHa B
LUK PO3BUTKY CIIOPOGIT

BepTtukanpHi maroHu HECyTh MO JBa CIIOPOHOCHI KOJIOCKH a00 OpyHbkU. CTebII0 1 maroHu
TYCTO TIOKPUTI CHipalbHO  PO3MIMICHUMH JPIOHMMH  JIAHIETHO-TIHIHHUMHU  JIUCTKaMH.
Kamb6iro Hemae, BTOpHHHI 3MiHM B aHAaTOMi4yHiA OymoBi He BiOyBatoThCs. CIIOPOHOCHI KOJIOCKH
MaloTh BiCh, Ha SIKIl CHipabHO pO3MillleHI criopodiiiu, B ma3yxax sIKUX (OPMYIOTHCS CHOPaHTii
HUpKONoAIOHOT dopmu. B cropaHTisix 3akimamaeTbcs CIOPOTCHHA TKAHHWHA, 3 SIKOT B PE3yJbTari
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PEAYKILIMHHOTO MOALTY YTBOPIOIOTBCS TAIUIOINHI CIIOPH, OAHAKOBI MOP(OJIOTIYHO Ta (Pi310JI0TIUHO.
Crnopu BHCHMNAIOTBCS 1 MPOPOCTAIOTh B JBOCTATEBI 3apoCTKU OynapOomoniOHol (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 - aHTEpuU/il 1 apxeroHii. B crareBux opranax /103piBaioTh
rametd. CriepMaTo30iqy JBOJDKI'YTHKOBI. 3aIlIiHEHHS BiIOYBAEThCA MIPH HASBHOCTI BOJM.
SHnexniTHHE HE TOKHJIAIOTh apXeroHiiB. I3 3UroTH BUPOCTAE 3apOJIOK, a MOTIM PO3BUBAETHCS
J0pocia pociuHa — criopodir (puc. 2, 2, a.).

Puc. 2. lluka po3BuTKY miiayna oyaasosuanoro (Licopodium clavatum): M — wmeiios; 1 — nogin
3UTOTH; 2 — 3apOJIoK criopodiTa; 3 — mopocnuii ciopodit; 4 — ciopodin i3 cropanriem; 5 — cropa; 6 — TaoM
raMeTodiTa 3 apXeroHisiMH 1 aHTepUIisIMU; 7 — apXeroHii 3 AHIEKIITHH; 8 — aHTepH/Iiii i3 ciepMaTo30iaamuy;

9 — criepmaTo30im; 10 — 3aruTi THeHHS.

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 MPO30PHUX BOJOMMAX 1 THUXOXIIHMX IMOTOKAaX, X0oda JesKi
(marmpukitaz, Isoetes butleri, 1. histrix ta I. nuttallii) poctyTs Ha BoJOrOMy IpyHTI, 110 BUCHXAE B
JiTHIO 1opy. JIucTku By3bKi, 2-20 cM 3aBIOBXKKH (y BUHATKOBUX BHUMaakax 1o 100 cm), mupuHa
0,5-3,0 MM; BOHH MOXYTh OyTH a00 BIYHO3EJIEHI, JTUCTOMAIHI B3UMKY, 200 JIUCTOMATHI B CyXUH
ce30H. Pocnuuu pizHOocmiopoBi. Bumu pony ayxke BaKKO PO3PI3HUTH 32 30BHIIIHIM BHUIJISIIOM.
BuBuenHs1 meracrnop (AiaMeTp mo ekBaTopy sIKux ctaHoBUTh 250-800 pum) mix Mikpockornom Oyze
HAMIINIKAM pe3ylbTaToM JJs iX BH3Ha4YeHHA. B VYkpaiHi mommpeHuil MOJOAMIBHUK O3EpHUN
(Isoetes lacustris L.). Lluka po3BUTKY MpeACTaBICHO HA PUC. 3.

54



12, ESPOROFITO ESPIGA ESPORI&:ERA (ESTROBILO) Esporofiio

|

IA INTERNA 2IGOTO (2N)
Q éi:i W ANTERIDIO

Puc. 2, a. lluki po3BuTKy miayna oynasosuanoro (Licopodium clavatum).
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‘
Tallo tuberoso con dos o tres Swcos

longitudinales .~
SECCION LONGITUDINAL DEL ESPOROFITO

MICROSPORA —

Arquegonio
GAMETOFITO MASCULINO
\ (MICROPROTALO)

2IGOTO (2N) GAMETOFITO FEMENINO
(MEGAPROTALQ) |

Puc. 3. lluka po3BuTKy MoJioquiibHuKa (1soetes sp.)
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OTxe, y UK PO3BUTKY IJIayHa OyJNaBOBUAHOIO caMa pociuHa cropodit (aurioinHa
¢aza), a rametodiT — ABOCTaTEBUI 3apOCTOK OYyIH00MO01I0HOT POpMH.

Inaynoxk minaynonoxionumii (Selaginella selaginoides) — HeBesuka TpaB’ssHUCTa POCIMHA
3 IPSAMOCTOSIYMM CTEOJIOM, IO pOCTE B YMOBaX MOMIPHOTO KiIiMaTy. JIMCTKM MalieHbKi, CIipaabHO
pO3MIiIlleHI, B KIITHHAX JIMCTKIB 3HAXOMAThCA Xpomarodopu. KopeHi TOHKI, IUXOTOMIYHO
po3raiykeHi 1 BIIpOCTaroTh Oe3rmocepeinbo Bif credia abo Bij crienialbHUX OpraHiB — pu3odopis

(puc. 4.).

Puc. 4. 3aranpHuii BUTJISIT Ta )KUTTEBUI IUKJI MJIayHKa miiayHosuaHoro (Selaginella
selaginoides): A — copodit; b — ramerodit; a — mpopocTok crnopodita; 6 — J0pocia POCIHHA; B — HOTOBiiii
rameTodit; T — xkiHouil rameTodiT; 1 — 10J]aTKOBHI KOPiHb; 2 — CIOPOHOCHUH KOJIOCOK; 3 — MIKPOCIIOPaHTiH;
4 — mikpocmopa; 5 — ciepMareHHi KIiTHHH; 6 — CliepMaTo30iau; 7 — Meracopasriii; 8 — meracmnopa; 9 — pu3oiiu;

10 — apxerowiii; 11 — ex3una meracnopu; 12 — 3apo1ok criopodira.

Ha BepxiBkax NaroHiB pO3BHBAIOTHCS CIIOPOHOCHI KOJOCKU. Komocku woTupurpai,
criopoiyii po3mitieHi o cripani. BoHU ¢X0Xi 3 BereTaTHBHUMH JTUCTKAMH, aJie MAlOTh Ha BEPXHIN
CTOPOHI IIiBYACTHM BUpIicT — s3u4oK. Cropadrii po3MmilleHi Ha BEpXHid CTOpOHI cropodifis,
MaroTh HHUPKOMOAIOHY abo oOepHeHOsHIenoniOny GopMy i cUASTh Ha HeBeMuKid HiKmi. s
IUIayHKa XapakTepHa pi3HOCIOPOBICTb. B  KOJOCKY pO3pI3HAIOTH MIKPOCIOpPAHTii, B SKHX
(hOpPMYIOTECSl Y BENUKINA KUIBKOCTI MIKpOCIIOPH, 1 MaKpOCHOpaHTii, B AKUX (POPMYIOTHCS YOTHPU
Makpocnopu (Meracropu). Mikpo- 1 MakpocmnopaHrii po3MilleHi Ha OJHOMY CHOPOHOCHOMY
KOJIOCKY. YacTimie BChOTO BEpPXHS YaCTHHA KOJIOCKA 3aiHsATAa MIKPOCHOPAHTIsSIMH, a HIDKHS —
MaKpOCHOPAHTIsIMH. Y TBOPEHHS MIKpO- 1 MAKpOCIIOP - OJIMH 13 IPOTPECUBHUX HANIPSIMKIB €BOJIIOLI.
Criopu yTBOPIOIOTBHCSI Ha CaMiil POCIIMHI, TOMY B IIUKJII PO3BUTKY JOMIHY€E criopodit (HecTaTeBe
MTOKOJIIHHS).

3apoCTKH JIy’)K€ PEIyKOBaHI, M0 TAKOXX € MPOTPECHBHUM IPUCTOCYBAHHSIM Yy TPOIEC]
eBoJItoIIi1. Y0I0BI4YMIA 3apOCTOK BUPOCTAE 3 MIKPOCIIOPH, HE IOKKUIat0uH ii 00010HKH. B pesynbrarti
MEpIIOro TMOJUTYy 3 sJApa MIKPOCIOPH YTBOPIOIOTHCS JIBl KJIITHHU — MEHINA pPHU30igaibHa
(mporanianbHa) 1 OlIblIa — aHTEpHIiabHA. 3 aHTEPUIIAIBHOI KIIITUHH YTBOPIOETHCS aHTEPUIIH, 110
Mae 2-4 crnepmareHHi KITHHH BcepenuHi. CriepMmareHHi 0aratopa3oBO IUIATHCSA, YTBOPIOIOYU
JBOKTYTHKOBI criepMaTo30iau. Makpocmopa mpopocTae B >KIHOUMK 3apOCTOK, SKHH TaKOX HE
nepeBuInye ii po3MipiB. B pe3ympraTi 6araropa3zoBoro Moy sSApa MaKpPOCHOPH YTBOPIOETHCS
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3apOCTOK. Y BEpXHIil YaCTHHI 3apOCTKa MO BiIOyBAa€ThCsS IHTEHCHUBHIIIE, 10 MPU3BOJIUTH IO
PO3pUBY O00JIOHKH MaKpOCIIOPH 1 BUXOy 3 Hel yacTHHH 3apocTKa. KliTHHH 1i€] 9acTUHH 3apOCTKa
3€JIEHII0Th, YTBOPIOIOTHCS PU30i1H 1 3aPOCTOK KUBUTHCS CAMOCTIHHO.

Iukn possutky mnpexacraBuuka Selaginella denticulate mopsaky — Selaginelales
MPEJCTABICHO Ha PHC. 5.

ESPOROFITO




Puc. 5. Iluxa po3sutky Selaginella denticulata.

Bignin Xsomenoaioni (Equisetophyta) Bkmowae cydacHi ©W BHMEpNi  POCIHHH.
CyuacHi BUIY BUKIIOYHO TPaB SHUCTI POCIMHHU. XapaKTEPHOIO OCOOJIMBICTIO XBOLIETIOAIOHUX €
pO3WJIEHYBAaHHS TUIa HAa BY3JIM 1 MDKBY3JIs. Y By3JaX KUIBISIMH PO3MILIYIOTHCS O14HI T'UIOYKH.
JlucTKM y XBOIIIB pEAyKOBaHi, MalOTh BUIJISA] 3yOIIiB, 5IKi, 3pOCTAlOYHCh 01151 OCHOBH, YTBOPIOIOThH
MiXBy, L0 HpUKpUBa€ By30id. [l HUX XapakTepHH BEpXiBKOBHH Ta IHTEPKAISAPHUN PICT.
Crebiio pebpucre, MPOCIKHYTE KPEMHE3EMOM, MICTUTH Oarato mopoxHuH. Ilig3emMHa dYacTuHa
XBOIIIB MPEACTABICHA KOPCHEBUIIIEM, SIKE€ TaKOXK PO3JILJICHE HA BY3JIM 1 MDKBY3JIA. XBOIIETIOAIOH] —
11e PIBHOCIIOPOBI POCIIHHHU.

XBour nmoasoBuii (Equisetum arvense) — 6araropiuHa TpaB’sIHECTa POCIMHA BUCOTOIO 25-
80 cM, mo pocte MepeBaXHO Ha KUCIMX IPyHTaX. Y XBolla J0Ope pPO3BHHEHE KOPEHEBUINE, Ha
SKOMY YTBOPIOIOThCSI Oynb0OYKM, 3allOBHEHI KpoxmaneMm. Bim By3iiB KOopeHeBHIA BiIXOASThH
JI0JIaTKOBI KOpeHi (puc. 6.).

Fr B . L |
Puc. 6. JliTHiii cnopoHOCHUIi MAarin Ta JKUTTEBMII MK XBoIa noanoBoro (Equisetum arvense):
A — criopogiT; b — ramerodit; a — nineHHs 3uroTy; 6 — 3apook criopodirta; B — Jopocinii ciopodit; T — Y0IOBIUMH
rameTodit; 1 — xKiHouuii rameTo(iT; | — cTepunbHMIL narid; 2 — CIOPOHOCHUH NariH; 3 — KopeHeBuIle; 4 — OyIb00UKH;
5 — CIIOPOHOCHUH KOJIOCOK; 6 — criopanriodop; 7 — HikKa; 8 — muTok; 9 — cropanriii; 10 — criopu 3 enarepamu;
11 — anrepuniit; 12 — ciepmaroszoiny; 13 — puzoinm; 14 — apxeronii; 15 — 3aponok cnopodira.

BecHoro Bij KOpeHEBHIIA BiJPOCTAIOTh HEACUMUIIOI0YI, HEPO3TATyKeHi, Oypi CITIOPOHOCHI
MaroHH, 110 HECYTh Ha BEPXIBII CHOPOHOCHI KONOCKH. CIOPOHOCHUH KOJIOCOK Ma€ BiCh, Ha SIKIH
po3minieHi cropodinu mecturpannoi ¢opmu. KokeH cropodin Hece 3 HIKHBOI CTOpPOHU 6-8
CIIOPAHTiiB, B AKHX J03pIBalOTh TaljIoifHI reTepoTaliuHi CIOPU 3 elaTrepaMu, L0 CIYXaTb s
PO3KpUBAHHS CIIOPAHTIs 1 11 BUCUIIAHHA Criop rpyrnamu. [licias mo3piBaHHS CIOp, CIIOPOHOCHUH
Marid Bi]MHpae, a Ha 3MiHY HOMY YTBOPIOETHCS aCUMITIOIOUHMIA — 3€JIeHUH 1 po3ranykeHuil. JInctku
JYCKOBHUIHI 1 3pOCTAIOTHCS B MIXBY, TOMY (DYHKIIIFO aCUMUIALIT BUKOHYE cTe00. JIiTHI acuminroroui
MarOHW BOCEHHU BIMMPAIOTh, BIJIKJIABIIN KPOXMaJb B OYJIbOOYKM KOPEHEBHIIIA.

B chopustnmBHX ~ymMOBaXx CIOpH MPOPOCTAIOTh B PO3IUTFHOCTATEBI  3apOCTKH.
3apoCTKU MalOTh BUIVISA] 3€JI€HUX PO34WICHOBAHUX IUIACTHHOK 3 pusoigamu 0,1-0,9 cm B miamerpi.
YomoBivi 3apOCTKH MEHIII 32 PO3MIPOM 1 MEHIII po3wieHOBaHi. Ha HUX yTBOPIOIOThCA aHTEPHUil 13
cniepmaro3oinamu. JKiHoui 3apOCTKH OLIBIIOT0 po3Mipy, OUIBII pO3YJICHOBAHI 1 apXeroHii 3
siriexiTiHaMu. CTaTeBl OpraHd 3aHypeHl B TKaHWHY 3apOCTKa. 3aIUTiTHEHHS BiAOYyBaeTbCs MPHU
HasBHOCTI BOJM. 3UroTa MPOPOCTA€E B 3apOJOK, IO cO00I0 KOpiHElb, cTedesblle Ta 2-3 JIMCTOUYKH.
3ro1oM 3apoJI0K MEPEXOANTh Ha CAMOYKUBIICHHS 1 IEPETBOPIOETHCS HA JIOPOCITY POCIUHY.
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[{uk pO3BUTKY MIPEICTABICHO Ha pUC. 7.
ESPOROFITO ESTROBILOS @ Esporango .o ESPOROFILO —

GAMETOFITO FEMENINO GAMETO
(PROTALOS)

Puc. 7. lluka po3BUTKY XBola nmobosoro (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 OIMaJuX 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 MOXOHKEHHsI Ta He 00MeKeHHH B pocTi (puc. 8.).

Puc. 5. 3aranbHuii BUIJISIA Ta :KUTTEBUI MUKJI IIUTHUKA YoJioBivoro (Dryopteris filix-mas):
A — cnopodoiTt; b — rametodiT; a — 3apoaok cropodita; 6 — gopociuit cnopodiT; B — IPOPOCTAHHS CIIOPH; T' — 3aPOCTOK;
1 — xopeHeBwIIe; 2 — AOATKOBI KOpeHi; 3 — Baidl; 4 — yacTHHA JIUCTKA 3 COpYCaMu; 5 — ManeHTa; 6 — iHay3ii;

7 — cnopaHriit; 8 — puzoiny; 9 — anrepuaiil; 10 — cnepmarenna Tkanuna; 11 — ciepmarosoin; 12 — apxeroHiii;

13 — sinexmiTnHa.

B cepenuni miTa Ha BepXHiil YaCTHHI JIMCTKA 3 HIKHBOI CTOPOHU (DOPMYIOTHCSI COPYCH —
rpynu crnopanriiB. Copyc Mae HacTynHy OyJIOBYy: Ha JHMCTKY IUIAlleHTa, A0 SIKOi MO KOy
NPUKPITUIEH] OKPYIJII CHOpaHrii Ha CHOPaHTIEHOCHSX. 3BEpXy BOHM TIOKPHUTI 1HIY31€EM abo
MOKPUBAJIBLIEM, SIKE MPUPOCIO 10 IUIALEHTH, ajieé J0 JIUCTKAa KpasMU HE MPUpPOCTae, 1100 He
3aBakaTu po3ciBaHHIO criop. CrOpH YTBOPIOIOTHCS 13 CIIOPOT€HHOT TKAHUHHU IIJISIXOM PeAYyKLIHHOTO
noaury. Bucunarorbes miciast po3kpuTTs cropanris. Criopa — ramjoinHa KiIITHHA, 30BHI MOKPUTa
7BOMa 00OJIOHKaMM: BHYTPILIHS — iHTHHA 1 30BHIIIHS — eK3uHa. EK3MHA Mae mopu, HaBOPOTH SIKUX
B IHTHHI 3HAXOATHCS MOTOBIIEHH. PocimHa, Ha sIKiif pO3BUBAIOTHCS CIIOPH, — 11€ CITOPOMIT B IUKJI1
po3BUTKY (aumioigHa ¢aza) I3 crmopu BUpOCTae JBOCTATEBHH 3apOCTOK TaMeTo(iT — 3eleHa
mIacTuHKa cepreBuanoi Gopmu miamerpom 0,5-0,9 cMm 3 puzoigamu, MO BHKOHYIOTH (PYHKITIIO
KOPEHEBOI CUCTEMH. 3 HUKHBOI CTOPOHH 3apOCTKa YTBOPIOIOTHCS aHTEPHii 1 apXeroHii. AHTepuii
po3MilieHi OimKde 10 PHU30iliB, a apXeroHii — 0 BUIMKH. 3alUliTHEHHS BiAOYBa€TbCsS MpHU
HAsSBHOCTI BOJH. [3 3ammigHEHOT SHIEKITITHHA BUPOCTAE 3aPOJIOK, SIKH CIIOYATKy PO3BUBAETHCS 32
paxyHOK 3apocTKa, a IOTIM caMocCTiiiHO. I3 3apoaka (opmyeTbcsi aAOpociia POCIWHA IaropoTi
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(copodir).
[ukn po3suTKy mnpencTaBHuka OaraTtoHikKka 3BuyaitHa (Polypodium vulgare)
MpeJCTaBIeHO Ha puc. 9.

Formacién de un esporangio

Y orar

_Fragmento de una pinna
SORO (sin indusio)

19

DEHISCENCIA DEL ESPORANGIO Y DISEMINACION DE E
( Rizoma R/lbum

Puc. 9. Huxa po3surky 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
nporocteny. JIMCTKH po3MillleH] B TPU PSAIH, ABa 3 SKUX — 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 KOpeHeBoi 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 JIMCTKIB. B omHUX copisx
3HAXOATHCSA MIKPOCIIOPAHTIi 3 MIKpPOCIIOpaMH, a B 1HIIIMX — Meracropa (MakKpOCIOpaHTii) 3 OJTHI€I0
Meracrnopor. BoceHrn pociMHU BiAMHPAIOTH 1 COpii OMYCKAOTHhCS Ha JIHO BoaoWMHU. Jlo BecHH
MOKPUBHU COPIiB PYHHYIOTBCS 1 cIlopaHrii cruimBaroTh. ['amMeTo(diTH peaykoBaHi i PO3BHBAIOTHCS
BcepenuHi cropanriiB. 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 MIKpOCHOpaHris i mae 3eneHe 3abapBineHHa. Ha miii yactuHi
3apOCTKa PO3BUBAETHCS 3-5 apxeronii sdnexmiTuHamu. [licis 3aruriIHEHHS 13 3UTOTH BUPOCTAE
HEBEJIMKOT0 pO3MIpy 3apojIoK criopodirta, ssKuil 3 yacoM (HopMyeThCsi B HOBY pociuHy. CanbBiHis
TUIaBaloyYa Ma€ 3[aTHICTh MIBHJKO 1 JIETKO PO3MHOKYBAaTHUCh BETE€TATHBHO IUISIXOM TOALTY cTeOna
Ha YaCTHUHHU.

Puc. 10. 3araapHuii BUIIsAI Ta HHKJ PO3BUTKY calibBiHil niaBaro4oi (Salvinia natans):
1 — 3aranpHu# BUrIsA ciopodiTa; 2 — Mera- 1 Mikpocnopasriecopycu; 3,4 — pO3BHUTOK jKIHOYOTO 3apPOCTKa,;
5 — apxeroHiit; 6-8 — pO3BHTOK Y0JIOBIYOTO 3apocTKa; 9 — ciepmaro3oia; 10 — 3apomok; 11 —Mosiona pocauHa.

Otxe, y caibBiHII IJIaBarO4oi camMa pOCIMHA B IUKJII PO3BUTKY CHOPOdIT, HA SKOMY
YTBOPIOIOTBCS MIKPO- 1 MAaKpOCIIOpH (P13HOCTIOPOBICTh €BOMIOLIMHO MPOTrPECUBHE MPUCTOCYBAHHS),
raMeToiTH pPO3ALTLHOCTATEBl 1 PEIyKOBaHI, ajieé pPO3BMBAIOTHCS CAaMOCTIHHO a He Ha Jo00pe
PO3BHHEHOMY CIIOPO]ITi.

3HayeHHS TA BAUKOPUCTAHHS NANOPOTENOAiOHUX POCIMH:

- popmyroTh Giomacy mIaHeTH,

- IPUIMAIOTh y4acTh B KpyrooOiry peuoBUH B IPUPO/II,

- MalOTh HAYKOBY IIHHICTh JJIsi BUBUEHHS €BOIOIIIT,

- cpopMyBaIM MOKJIAAM KaM’ STHOTO BYTULIIA,

- BUKOPHUCTOBYIOTHCS SIK JIEKOPATHBHI POCIIMHH,

- BUKOPHUCTOBYIOTBCS IK CUPOBUHA Ul (papMaleBTUYHOI IPOMMCIIOBOCTI,

- KOPHUCHI KOTIAJIMHA BUKOPHUCTOBYIOTHCS B PI3HUX TaTy35X K CHEPreTUYHHIN MaTepiall.
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TEMA 8. BULLIl HACIHHI POCJIMHU. BIJJA1JI T'OJTIOHACIHHI (GIMNOSPERMS).

IMinapcrBo: IMaronosi apxeroniaabhi (Cormobionta archegoniatae).

Binia: Iosonacinni (Gymnosperms=Pinophyta).

Kaac: Xsoiini (Pinmopsida).

Iopsok: CocHosi (Pinales).

Poauna: Cocnogi (Pinaceae).

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

1. BuBuutn ocobauBocTi Oy/0BH Ta LUK PO3BUTKY FOJOHACIHHUX POCIHMH Ha MPUKIIAAI COCHU
3BHYAHOI: a) Ha (IKCOBAHUX MperapaTax po3risHYTH OyJ0BY YOJIOBIYOI Ta KIHOYOI MIHUIIOK; 0) Ha
TUMYacOBOMY TMpemnapari po3riiiHyTH OYyJOBY MIKpPOCIOpH; B) 3a TaONHIIEI0 BUBYUTH OYHOBY
4OJIOBIYOTO ramerodita; T') BHUBYUTH 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 mepeBakaHHs B LIUKIII PO3BUTKY IUILIOIHOT pa3u — ciopodirta. [loxonars 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
JESKUMHM BHUHATKAMH), JIE€PEBOBUAHI POCIMHU 3 TOJYACTUMH ab0 JYCKOBHIHUMH JIUCTKaMU
(Mikpo(inpHa JTiHIS), MOHOIOAIAJILHUM Tally’)KEHHSIM Ta HasgBHICTIO eycrenu. llpoBigHUMEN
TKaHWHAMM € CUTOBHJIHI TPYOKM (KJIITMHH-CYIIYTHMKH BIiJICYTHi) Ta Tpaxeinu, 10 BUKOHYIOTH He
JIMIIE TIPOBIAHY, @ 1 MexaHIuHy QyHKIIt0. Tpaxel (CyauHH) 3ycTpidualoThCs JIUIIE y MPEACTaBHUKIB
KJ1acy 000JIOHKOHACIHHUX, TUIIOB1 MEXaHIYHI1 TKAHUHU BiJICYTHI.

["onoHaciHHI MPUHLMIIOBO BIAPIZHAIOTHCS BlJl IHIIMX apXEroHlaT THM, L0 MalOThb HOBHM
opraH — HaciHuHy. HaciHMHa — BHIO3MIHEHHH B IpOIECI €BOMIOLII MIKpOCIOpaHTii (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).
Hacinas y roioHacClHHMX PO3BUBAETHCSA 3 HACIHHMUX 3a4aTKiB, SIK1 JIEXKATh BIAKPUTO HA HACIHHUX
TycKax KIHOYMX IIMIIOK. 3BiJICH 1 Ha3Ba BIJILITY.

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

ayXe peaykoBaHi 1 mepenumm xuth Ha cnopodit. CnopodiT — cama pociuMHa, 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
HACiHWHA — 3 HACIHHOTO 3a4aTKa.

Cocna 3Buuaiina (Pinus sylvestris) — Hail0ibII MOMIMPEHUH TPEICTaBHUK TOPsAKY COCHHU.
Ile nepeBo BucoTOI0 10 40 M, Bi4YHO3€JIEHE 3 JIMCTKAMHU-XBOEIO, MOHOMOAIAIBHUM TallyKEHHSM.
Pocnuna mMae 1Ba BuIM MaroHiB: MOJOBXKEH1 1 BKopoueHi. Ha BkopoueHux maronax (6paxidiacrax)
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 — PO3AUIFHOCTATEBA, OJHOJOMHA POCIHMHA. YTBOPIOBATH HACIHHS 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 ruriBYacTi — mokpuBHI. HaciHHI IyckM HECyTh IO [1Ba HACIHHHMX 3a4aTKH.
Hacinnuii 3a4aTOK MOKPUTUN MOKPUBOM (IHTETYMEHTOM), KM B OJHOMY MICII HE 3pOCTAEThHCHA,
YTBOPIOIOUM MIJIKOBX11 (Mikpomine). Becepennni HaciHHMIA 3a4aTOK 3allOBHEHWN TKAHWHOIO, IO
Ha3uBaeThes HynemycoM. Cepen KIITHH Hylenyca, OJMK4Ye M0 MUIKO BXOZY, 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 (HIHKHS).

Puc. 1. Po3BuToK :kKiHouoro ramerodira cocau 3Buuaiinoi (Pinus sylvestris): 1 —apxecnopiansna
KIIITHHA; 2 — TEeTpa MEeracIop; 3 — JUICHHS Meractop; 4 — )KiHOYHil raMeTo (iT, SKHHA YTBOPIOETHCS 3 METaCIOPH.

3 MakpoCHopH pO3BUBA€EThHCS XKiHOUMH rametodit. [Ipu boMy Makpocnopa AUTUTbCs 6arato
pas3iB, YTBOPIOIOYM TKaHHMHY 3apOCTKa, B SKId BIIOKPEMIIIOIOTHCS [BI KIITHHH OJIMDKYE 0
IWIKOBXOAY. 3 HHUX pO3BUBAETHCA JBa PEIYKOBAaHUX AapXeroHii — >KIHOYI CTaTeBl OpraHu.
ApXEroHiil CKJIamaeTbcsi 3 SHICKIITHHH, YePeBHOI KIITHHU Ta 2-4 MHWHKOBUX, 3aHYPEHUX B
TKaHUHY 3apocTKa. 3 4YacoM KIITHHU 3apOCTKa 3allOBHIOIOTHCS 3allaCHUMU MOXHUBHUMHU
pEYOBHHAMH, 10 BUKOPHCTOBYIOTHCS K MOKMBHA TKAHMHA HACIHMHH. Ii HA3MBAIOTH TEPBHHHUM
€HJIOCTIEPMOM, OCKUIbKM BOHA YTBOPIOETHCS /10 3aIUTiAHEHHS 3a paXyHOK TaIljIoOiHOrO 3apoCTKa
KIHOYOTO rameTodiTa.

binst ocHOBM OJHOPIYHMX MAroHiB IOPOKY YTBOPIOIOTHCS YOJIOBIYI INHWIIKH, 3i0paHi
“kosiockom”. HosoBivya MIMIIIKA Ma€ BICh, Ha sIKId po3MimieHi Mikpocnopodinu. KoxHuil 3 HUX 3
HIDKHBOI CTOPOHM Hece J1Ba MIKpOCHOpaHrii. Y CHOpaHTisX B pe3yabTaTi peayKIiIHOro i MiTO3HUX
MOJUIIB YTBOPIOIOThCS MiKpocnopu. Mikpocropa — rarioifHa KJIiTHHA, 30BHI MOKpUTa JBOMa
obOonoHKaMu. BHyTpiliHs 000710HKa — iIHTHUHA, a 30BHINTHS — ek3uHa. EX3MHa B TBOX MiCIIAX BiICTa€e
BiJl IHTUHHU, YTBOPIOIOUHM TOBITPSIHI MIIIEYKH Ul 3MEHIIEHHS Bard. Mikpocropyu BUCHUNAIOTHCS 1
MEPEHOCATHCS BITPOM Ha KiHOYI IKMIKK. JKiHOUl MIMIIKY B 1IEH Yac MOKPUTI JIMIKOIO PIMHOIO, /10
SIKOT MPUJIMMNAIOTh MIKpocHopu. PigmHa MOCTYNMOBO BUCHXA€E 1 3aTATYE MIKPOCTIOPY Ha HYIETYC
HACiHHOTO 3auaTka. Mikpocnopa 4acTo MpOpoCTae B MIKPOCIOpPAHTii 1 Ha HyLEIyC HAaCIHHOTO
3a4aTka IMorajac mIokK.

3 MiKpOCIIOpY PO3BHBAETHCSI YOJIOBIUMil TaMeTo(iT (puc. 2.). BinOyBa€eThcst MiTO3HHI MO/ILT
s]ipa MIKpPOCIIOpPH, 3 YTBOPEHHSIM JIBOX fJep — MPOTaJialbHOIO 1 apxecrnopiaabHoro. JlBosepHa
KIITHHAa Ha3MBae€ThCsl MWIKOM. Lle modaTkoBa cCTalisi pO3BUTKY UOJOBIYOrO ramerodira.
[ToTim ninsThest 0OMIBA s/pa, YTBOPIOIOYM JBI MpOTajialbHi, AHTEPUAIAIbHY 1 BEreTaTUBHY
KITHHU. [IpoTaianbHi KINITHHYU I€T€HEPYIOTh, a BEreTaTUBHA MMOYMHAE OyyBaTH MHIKOBY TPYOKY,
0 pOCTE€ A0 apXeroHiiB HACIHHOIO 3adyaTka. AHTepuIialbHa KIITHHA AUINTHCSA, YTBOPIOIOUU
0a3zanbHy (KJIITHHA-HIKKA) Ta TeHEPAaTUBHY KIITHHH. ba3anbHa kiniTHHa QyHKI[IOHANIBHO BiANOBIga€e
BereratuBHii. B meill wyac mumikoBa TpyOka pO3NUISETHCS HA ABI HIKKH, OJHY 3 SIKUX Oyaye
BEreTaTHBHA, a Ipyry Oa3anbHa KIITHHU. ['eHepaTHBHA KIIITHHA 1€ Pa3 AUTUTHCS, YTBOPIOIOYHM J[BA
criepmii — 40JIOBiYl TaMETH.

@opmyBaHHS ramMeTodiTiB y COCHM 3BHYaAiiHOI TpuBae 12-14 wicauiB. 3arutigHEeHHS

65



BiIOYyBa€ThCS TOMAI, KOJIM MUIKOBa TPyOKa JAOPOCTae J0 apXeroHiiB HaciHHOro 3avyatka. OnuH i3
CIIEpMIiiB 37TMBAETHCA 3 SIMIEKITITUHOIO, YTBOPIOIOYH, IUIUIOINHY 3UTOTYy, a APYIHMi — BIAMHPAE.
3arigHeHHs y rojonaciHHux Biakpus .M. ['opoxankin y 1880 porii.

o .- 4 £ X
Puc. 2. Po3BuTOK 40/10Biu0ro ramerodira cocuu 3puuaiinoi (Pinus sylvestris): A —noxin
apxecriopianbHOI KIIiTHHE; b — TeTpana Mikpocnop; B — mikpoctiopa; I'-E — yrBopeHHS 9omoBidoro ramerodita
(mmnky); XK — npopoctanss nuinky: 1,2 — npotamianeHi (pr30inHi KIiTuHM); 3 — aHTepHUIiadbHa KIIITHHA,

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

I3 3UroTH crnoyaTtKy po3BHBA€ETHCS MEPE3apoa0K, a MOTIM CHpPaBXKHIA 3apOJIOK HACIHUHH.
Po3BuTOK 3apojKa BiiOyBa€ThCs 3a paXyHOK 3allaCHUX MOKMBHUX PEUOBHMH NEPBHH: €HJIOCIIEPMA.
Hacinus nospiBae Ha HacTynHuid pik (puc. 3.). Lluki po3BUTKY pi3HUX COCEH IMPEICTABJICHO Ha
puc. 3, 3, a.

Puc. 3. [lukJ po3BUTKY cocHM 3BHYAiTHOT (Pinus SyIvestris): A — rinka i3 mumxamu; b — mo3oexHii

3pi3 MoJI0/101 ’KiHOYOT MIMIIKK; B — HaciHHA JTycka i3 HaCIHHUMU 3adaTKaMu; I” — O3 M0BXKHIN 3pi3 HACIHHOTO 3a4aTKa;

J — mo310BXxHIH 3pi3 HosoBivoi mumky; E — mo3moBxkHil 3pi3 Mikpocnopodina; K — muikoBe 3epHO; 3 — MO30BKHIH
3pi3 HaciHHA; 1 — HaciHHA JycKa CTUTIIO MMIMKK: 1 — rpyTia 90JIOBIYMX MIHWIIOK; 2 — MOJIOJIA JKiHOYA IITHIIKA;

3 — cTurmi KiHOYl KKK, 4 — IHTETYMEHT; 5 — MIKpOIIijie; 6 — Hylenyc; 7 — eHiocniepM; 8 — apxeroHiii; 9 — nuikosa
TpyOKa i3 cnepmisimu; 10 — mikpocnopanrii; 11 — ex3una; 12 — intuna; 13 — noBiTpssHUA Mimok; 14 — BereraTuBHa
KJiThHa; 15 — aHTepuAianbHa KiIiTHHA; 16 — npoTatianbHi KIIiTHHY; 17 — HaciHHA MIKipKa; 18 — 3apoKoBHii KOpiHElb;

19 — cim’simoii; 20 — rinOKOTHIIb.

TakuMm 9YMHOM, IIUKJI PO3BUTKY COCHHM 3BHUYAMHOI 3IHCHIOETHCS 32 TPH POKH 1 B HBOMY
BiIOyBa€eThCsl yepryBanHs cnopodira i rametodira. JJoMiHye B LUKII PO3BUTKY cropodit — cama
pOCIIMHA, TOMY IO Y )KIHOUMX MIMIIKaX YTBOPIOIOTHCS MAaKpPOCHOPH, & B YOJOBIYMX — MIKPOCIIOPH.
I"ameTo(iT nepeioB KUTH Ha criopodiT i TOMy 3a3HaB 3HAUYHOI PEIYKIIii 1 MOBHICTIO BiAIMIIIOB BiJ
BOJHOTO cepeaopuina. ['ameroditu po3ainbHocTaTeBi. JKiHounii TaMeTodiT sABIIsIE COO0I0 3aPOCTOK
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3 IBOMa apXeroHisMH, B IKHX 03piBa€ Mo oHiH sitnexniTui. YoaoBiumii raMmeTodiT CKIataeTbes
3 IIECTH KIIITHUH (IBI IpoTajiaidbHi, BEreTaTHBHA, Oa3aibHa Ta IBa CIIEpMii).

VARRY

tubo polinico
GAMETOFITO MASCULINO

(GRANO DE POLEN)
Primordio seminal

Puc. 3, a. lluka po3surky cocuu (Pinus sp.)

VY nmepumii pik IUKITY PO3BUTKY (DOPMYIOTbCS HYOJIOBIYI Ta JKIHOYI LIMIIKH, JO3PIBAIOTh
MIKpPO- 1 MaKpOCTIOpH Ta BiOyBaeThecs 3anuieHHs. Ha npyruii pik MUKy po3BUTKY (POPMYIOTHCS
rameToitTu 1 BinOyBaeThcs 3arunigHeHHA. Ha TpeTiii pik — pO3BHBA€THCS, NO3PIBA€ 1 BUCUIIAETHCS

HaciHHs. [{UKimM po3BUTKY HaAKIAMalOTHCS 1 TOMY HACiHHSA yTBOpROEThCS mopiuHo. [llopoky Ha
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POCIIMHI COCHU MOXHA 0auuTH IIUIIKA 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 HUTTS YTBOPIOIOTHCS YOJOBIUMN 1 kKiHOUM TameTtodiTu. 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 PO3BUBAETHCS 13 3UTOTH, IIEPBUHHOTO €HAOCIIEPMY,
mo (HOpMyeThCsl 32 PaxXyHOK 3apocTKa raMeTo(dira, Ta HACIHHOI MIKIPOYKH, IO YTBOPIOETHCS 3
MOKPUBIB HAaCIHHOTO 3auyarka. [lIkipouka Mae KpuaaTuii BUPICT JJIs1 pO3MOBCIOIKEHHS HACIHHSL.

Jiiss o3HAHOMJIGHHST 3 OKPEMHMH TPEJCTAaBHUKAMH KJIacy XBOWHHX MOPSIAKY COCHOBI
MOTPIOHO BUKOpHCTATH repOapHHWil MaTepial. 3BEpHYTH yBary Ha OCOOJMBOCTI BETETAaTHMBHHX
oprasiB i mumok (puc. 4.).

N \

& N

Puc. 4. Illumkn XBOWHUX POCJIUH: 1 - cocHa 3uuaiina (Pinus sylvestris), 2 — c. cubipcoka (P. sibirica),
3 — c. Betimyrosa (P. strobus), 4 — moxpuna cubipceka (Larix sibirica), 5 — sumna 3suuaiina (Picea abies),
6 — s1. cubipcrka (P. obovata), 7 — sumist cubipeska (Abies sibirica), 8 — s1. kaBkascbka (A. nordmaniana), 9 — kunapuc
BiuHo3enenuit (Cupressus sempervirens), 10 — tys 3axigna (Thuja occidentalis), 11 — mikpoctpo6in, 12 — mosoaa
JKiHOYa ImMIIKa su1oBLs (Juniperus).

Cnoyatky BiIOKPEMIIIOIOTh POCIMHU 3 APIOHUMH JIMCTKAMM, PO3MIIIEHUMHU IE€pEXPECHO-
MOMApHO 1 SIKI HaJAraloTh OJWH Ha ojxHoro — me Tyi. IloTiM cepen pociMH, IO 3aJIMIIMIIHMCA,
3HAXOJATH SUTIBEIh 3BUYAHUMN, TOJKM Ha MAaroHax SIKOT0 PO3MIIIEH] KIJTBIIEBHIHO MO TPH.

BinbupatoTh pociuHHM, fKi HE MalOThb BKOPOYEHHMX IIaroHiB 1 XBOSA SKHX pPO3MIlIeHA
CHIpaJIbHO — TI€ SUTMHA 1 sUTULIS. Y SUTHII XBOTHKH HE KOJIOUl 1 Ha HUKHIA CTOPOHI BUIUISIOTHCS JBI
O17TyBaTi MOJOBXKEHI CMYKKH.

3anumIaroThCsl POCIUHM, SIKI MalOTh MOJIOBXKEH1 1 BKOPOUEHI MaroHu. Y COCHM 3BMYANHOI Ta
KPUMCBKOi Ha BKOPOUEHHUX MaroHax pO3MILIYIOThCS MO JIBi XBOIHKH, aJIeé Yy COCHH KPUMCBHKOI XBOS 1
IIMIIKY 3HaYHO OLIbI 32 po3MIpoM. Y cocHM cubipchKoi Ta BeiimyToBOi Ha BKOPOUEHHUX MMaroHax
PO3MIIIYETHCSL TIO 5 XBOTHOK, ajlé y COCHM BEMMYTOBOi XBOTHKM TOHKI W M’sKi. Y MOAPUHH
CUOIPCHKOI JIMCTKM Ha 3UMY OMNAaJalTh 1 TOMY MAaroHu OYAyTh TOJIMMH 3 BEJIUKOI KUIBKICTIO
NpiOHUX MIUIIOK.

PosrnsiHyTH Martepian 3riHO 13 3aBJaHHSM, BHKOPHUCTOBYIOUM TabOnull, repOapii, >KuBi
00’€KTH Ta TOTOBI Mpenapatu. Y AanaTky B mpeacraBieHo BUAM MOJOHACIHHUX POCIHUH, 1X MIMIIKU
MPEACTaBHUKIB, SIK1 3pOCTAIOTh HA TEPUTOPIi cTyamicTeuka YMancpkoro HYC.
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Mopsanok riHKroBi mpeacTaBieHUN B CydacHI Quiopi OAHMM BHIOM — TiHKIO
asoJionareBe (Ginkgo biloba) mio 3ycrtpivaerbess Ha miBaHi Kwuraio i B Snowii (puc. 5).
KynbpTuBy€eThHCS SIK CBSIICHHE JIepeBO. PociimHa Mae mipamiganbHy, MOHOMOIAIBHO PO3TATYKECHY
KpOHY Ta YEpelIKOBI JBOJIOMATEBl JUCTKU 3 JUXOTOMIYHUM JKUIKyBaHHSAM. CrocTepiraerbcs
BTOPHUHHA aHATOMIYHA OyZ0Ba cTebNa, TOMY 11O YTBOPIOEThCS KaMOiil. PocnmHu po3aiibHOCTaTEBI
nBoAOMHI. JKiHOYl IIMIIKKA YTBOPIOIOTHCS HA BKOPOYEHHUX IAaroHax B Ma3yxax JUCTKiB. KoxkHa
IIWIIKA CKJIATAEThCs 3 JIBOX HACIHHMX 3a4aTKiB, PO3MIMIEHUX Ha BEPXIBIl JUXOTOMIYHO
posrainyxeHoi HiXKU. YOJIOBIYI MIMIIKA TAKOXK YTBOPIOIOTHCS Ha BKOPOYCHUX IMAroHax B Ma3zyxax
JUCTKIB — cepexkononioni. KoxkeH Mikpocmopodin Hece aBa MiKpocHopaHris. Y HaciHHOMY
3a4aTKy YTBOPIOETbCS apXeroHalbHa Kamepa, 3allliJHeHHs BiAOYBa€TbCsl 3a JOMOMOTOKO
cniepmaro3oini. Hacinusa obepHeno siineBuane 3a (opMoro, Haraaye KiCTSHKY 1 Ma€ 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.

. f / {

[

Puc. 5. 3aranbHuii BUrisi rinkro aoJionarese (Ginkgo biloba L.) Ta itoro mopdoJioriuni
03HAKM: KPOHA, JUCTKH, IJIOTH, HACIHHS.

Iukn po3Butky rinkro asojomnatese (Ginkgo biloba L.) mpencrasneno Ha puc. 5, a.
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Espermatozoides OOGAMIA INTERNA ESPECIAL Oasfera  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

Puc. 6. 3aranbuuii Burisia 3amii (Zamia furfuracea) ra i mmunka.

[ukis po3BUTKY 3aMii IpeACcTaBIeHO Ha pUc. 6, a.

3HaYeHHs TOJIOHACIHHMX B npupoai: ¢GopMylTh MNpUPOAHI JaHAmWA(TH; €
enudikaTopamu 06araThbox (ITOLIEHO31B; MAalOTh BOJOOXOPOHHE 3HAYEHHS; MAlOTh MPOTHUEPO3iliHE
3HA4YEHHS; € KOPMOM Ui OaraThboX MTaxiB 1 3BipiB; (OpMYyIOTH 3HAUHY YAaCTMHY OPIaHiYHOI
PEUYOBHHU CYIIIi; MONOBHIOIOTH aTMOoc(hepy KHCHEM; IPUMMAaIOTh Y4acTh Y 3aralbHOMY KpyroooOiry
PEUOBHH B IPUPO/I.

BukopuctaHHs roJIOHACIHHUX B HAPOJHOMY rOCIOAAPCTBI: 3a0e3neuyoTh Oy/aiBeNbHY
Ta IHOIY JEepeBUHY; BHPOOISIOTH BICKO3Y, IIOBK, WIEPCTh, IIENIOJ03Y, INTaNeNb; €KCTParyroTh
Oanmp3aMu, cMoIM, KamQopy; BUPOOJAIOTH CHHPT, OLTOBY KHUCIOTY, AYOWJIbHI PpPEYOBUHU;
BUPOOJISIOTH XapyoBi MPOAYKTH Ta BiTaMiHM (KeAp, apaykapis, KeIpoBa COCHa); BUAUISIOTH B
atMocdepy (QITOHLINIU, OYUIIAIOYN MOBITPS; BUKOPUCTOBYIOTh Y (papMalleBTUYHIN MPOMHUCIOBOCTI
(cra3ManiTUKM); MalTh NPOTHEPO3iliHE 3HAueHHs (3aTPUMYIOTh MICKH); BHKOPHUCTOBYIOTHCS SIK
JIEKOPaTUBHI POCIUHH.
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ESPOROFITO MASCULINO (2N)

ESPOROFITO FEMENINO (2N)

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 TabiuIero Ta Ha TOTOBUX IpenapaTax po3risiHyTH OyI0BY 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 MpernapaTaMd BUBUUTH OyIOBY MUJIKY 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 TaONWIEI0 BUBYUTH OyIOBY HACiHHA 3 €HIIOCIIEPMOM 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. 3arajbHuii BUTJISA Ta MUK PO3BUTKY KBacoJii 3Bu4aiiHoi (Phaseolus vulgaris): a -
MpoLeC MOABIHHOTO 3aIlTiTHEHHS B 3aPOIKOBOMY MIIlIKY; | — SHIEKIIITHHA, 3 SIKOIO 3JIMBAETHCS OJIMH 13 CIIepMiiB; 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, sSka yTBOpHIIACS 3 HACIHHOTO 3a4aTka; 19 — mpopocToK i
JIOpociia pociiHa copodir.

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,
peIyKOBaHi 1 PO3BHBAIOTHCS B MATOYI KBITKH. Y0OJI0BIUMA TaMeTo(diT YTBOPIOETHCS 3 MIKPOCTIOPH
Ha mpuiiMoulli MaToukd. JKiHOUMi raMeTodiT pO3BUBAETHCA 3 MAKPOCIIOPU y HACIHHOMY 3a4aTKy.
[Ticns 3aruTigHEHHS] 3 JWTDIOIMHOI 3UTOTH PO3BUBAETHCS 3apOJIOK HACIHHHH, a 3 TPUILIOTIHOT —
€HJIOCTIEPM.

O1xe, y KyKypyA3u HAaCIHHS 3 €HAOCIIEPMOM, 3apOJIOK 3 OJIHIEI0 ciM’simoeto. [1mi 3epHiBKa
— CIpaBXHIH, OJAHOHACIHHUM, MPOCTUH, CYyXUi, y SKOrO OIUIOAEHb 3POCTAETHCS 13 IIKIPKOIO
HACIHUHHU.

TuynHKa — CKJIaJ0Ba YaCTHMHA KBITKH, PO3MIIEHA MIC/s YaIIOJIHCTKIB 1 TENIOCTOK.
Bona ckitamaetscs 3 THUMHKOBOT HUTKH 1 MUAJISAKA. 3aKJIaIa€ThCsl THYMHKA HAa KBITKOJIOXKI y BUTIIAI
Oyropka MepucTeMaTH4yHUX KIITHH. CrouaTky (OpMyeTbcs NHISAK, a TMOTIM 3a paxyHOK
IHTEPKAJISIPHOTO POCTY — THYMHKOBA HUTKA. DopMyBaHHS MWISIKA TTOUYMHAETHCA JAUGEPESHITIAIIEI0
30BHIIIHBOTO 1IAPY KIJITHH, sIKI IEPEeTBOPIOIOTHCS Ha emigepmic. B cybemnigepmanbsHoMy miapi, Ha
MiCTI MaOyTHIX MUIKOBHX THI3/, BIAOKPEMIIIOIOTHCS YOTHPH apXecropiaibHi KIITHHU, KOXKHA 3
SKUX JUTUTHCS MITO30M, YTBOPIOIOYHM HA30BHI MapieTalibHy, a J0 CEpeIMHU CIOPOreHHY KIIITHHH.
B pesynprati GaraTopa3oBoro Moy MapieTanbHOI KIITHHUA YTBOPIOIOTHCS TPU IMIAPH KIIITHH:
Qioposnuii  (cybeminepMalnbHuil), OezeHepyrouuil (HEBIIOMOTO TPU3HAYEHHS) 1 manemym
(BuCTEISIIOUUTA).
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Puc. 2. IlukJ po3BUTKY KYKYPY/A34 3BHYAiTHOI (Zea mays): a) copodit: 6 — rametodir;
M — meito3; 1 — 3urora; 2 — 3apoA0oK HaciHUHE; 3 — IPOPOCTOK cropodirta; 4 — mopocmuii criopodit;
5 — THYMHKOBA KBiTKa; 6 — MaTOYKOBa KBIiTKa (IIO3IOBXKHIH po3pi3i), 7, 8 — yTBOPEHHS MiKpOCTIOP;
9,10 — po3BuTOK Y0NOBiYOTO rametodiTa (iiky); 11,12 — yrBoperHs meractmiop; 13-16 — po3BuTox
JKIHOYOTO TameTodiTa (3apoAKOBOro Mimka); 17 — 3arumigHeHHS.

Dibpo3nuill wap CKIANAETHCA 13 HIUIBHO PO3MIIMIEHUX B OJIMH IIAp KJITHH, SKI MaloTh
MOTOBIEHI pajialbHI Ta BHYTPIIIHIO TAHTCHTAIbHY CTIHKH, B pe3yJbTaTi 4Oro BigOyBaeThCS
BIJIKPUTTS THI3]I MUJISIKA 32 pAXYHOK CKOPOUYEHHSI 30BHIIIHBOT TOHKOI CTIHKH KJIITHH.

[Tixn ¢10po3HUM MIapOM 3HAXOAUTHCS WIAP HEGI0OMO20 NPU3HAYEHHA, 1110 CKIIAJAETHCS 3
HEBEJIMKUX 3a PO3MIPOM KIITUH, $IKI BHUKOPHUCTOBYIOTbCS Ha MOOYIOBY Mikpocmop, abo x
30epiraroThes B 3pLIIOMY MHUIISKY.

Buympiwniii wap xniTUH — manemym BUCTENs€ NUIKOBI THi3na. KiiTwHu Tanerymy
BEJIMKUX pO3MIpiB, OararosiiepHi, OaraTi Mo>KMBHUMH pEUOBUHAMU. BOHM BUKOPHCTOBYIOTHCS IS
(dbopMyBaHHS MIKpOCTIOp. Y YaCTUHU POCIHMH CTIHKHU KJIITUH TalleTyMy PO3YMHSIOTHCA 1 IIUTOIIa3Ma
YTBOPIOE MEPUTLIAZMOAIH, pOOIISTUN MOKHUBHI PEUOBHHHU OUIBII JOCTYIHUMHU JJI1 MIKPOCTIOP.

ChopMoBaHMii TWISK CKJIQa€Tbes 3 JIBOX TIOJIOBUHOK, 3B’A3aHUX MK Cc000K0 3a
JONIOMOT 010 B’si3anblis. B’s3amblie — 11e MPOJOBXKEHHSI THYMHKOBOI HUTKH, Yepe3 sIKke MPOXOAMUTh
CYIMHHO-BOJIOKHMCTUN mydoK. Jlo MNMIAKIB NIAXOAUTH KoJaTepalbHUM  3akpuTuil  abo
KOHIIEHTpUYHMIA aM}ikpuOpanbHUil CyTUHHO-BOJOKHHCTUH MMy4yok. Ko’kHa MOJOBMHKA NMIISKA
CKJIAJIA€THCS 3 JIBOX MIJIKOBUX THI3/I, B SIKUX 3HAXOAATHCS MIKPOCIIOPH.

CrioporeHHi KJIITMHH TakKOX JUISATbcA Oarato pasiB, (HOpMYIOUHM MaTEpUHCBKI KIITHHHU
Mikpocnop. KoxkHa mMaTepuHChKa KIITHHA AUTMTHCS PEAYKIIMHO, YTBOPIOIOUN TETPaay rarioiTHUX
Mmikpocnop. [Iporiec yTBOpeHHs MiKPOCTIOp Ha3UBAEThCS MIKpocnopozenezom (puc. 3, 5, a.).

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

iHTHHOIO. [Hmuna — BHYTpIIIHA TOHKa OOOJIOHKA, a eK3uHa — 30BHIINIHA TOBCTa. I[HTHMHA
CKJIQIAETHCS 3 IEITI0NIO3H 1 MEKTHHOBUX PEYOBHH, a €K3MHA — 3 TOJICHUHY 1 [eono3u. B ex3uHi €
HEMOTOBIIEHI MiCIsl — TMOpH, 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 THi3AI muwidka. [lpu npomy sapo Mikpocropu
IUINTBCSI, YTBOPIOIOUM BEreTaTUBHE 1 T'eHepaTUBHE sjpa. Taka OBOsIEpHA KIIITHMHA HAa3UBA€ThHCS
MIUJIKOM - II€ TIOYaTKOBA CTa/lis PO3BUTKY YOJIOBIYOTro ramerodita. [IMIoK THM 4M 1HIIUM LUIIXOM
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MEPEHOCUTHCSI Ha TNPUIAMOYKY MATOUKM 1 TaM BiOyBaeTbCcs JalblIUil 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 THIIKOBI

3epHa 3BUTHSIOTHCA.
k C

Puc. 3. MikpocnoporeHnes Ta po3BUTOK 40J10Bi40ro ramerodira noKpMTOHACIHHUX POCJIMH:
A — PO3BUTOK MIISIKA: € — eMiIepMic; C — cyOerizepMaapHuid map; eHa. — eapoTeniit (Gidpo3Huii map);
a — apXxeoCIopil; TII — TaneTaJbHAUN map. b — cxema po3BUTKY NHIKOBHX 3epeH: 1-5 — MikpocmoporeHes;
6-10 — po3BUTOK YOJIOBIUOT0 rameTodiTa.
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B pe3ynbTati 1ansmoro npopocTaHHs MUWIKY, IHTHHA BUXOJUTh Yepe3 OAHY i3 MOp B €K3UHI
1 hopmye TUIKOBY TpyOKy. [ImiikoBa TpyOKa pocTe 3a paxXyHOK BEr€TaTHBHOTO Spa 10 MPUIMOYII],
CTOBITYUKY Ta CTIHIII 3aB’sI31 O HACIHHOTO 3a4aTKa, a TCHEPaTHBHE SIIPO TUTUTHCS, YTBOPIOIOYH JIBA
cniepmii, siKi, Ha BIAMIHY BiJ CIIEpMAaTO30i/1iB, HE MalOTh JUKTYTHUKIB.

Po3Mipu mUIKOBHX 3€peH y POCIHMH AYKE€ BiIPI3HAIOTHCS. BUIBIIOCTI pOCIMH XapakTepHa
cepenHs BenmmunHa muiky — 10-15 mikpoH, ane BoHa Moxke jmocsraTd HaBiTh 200 MikpoH (rapOys3,
MaibBa) (puc. 4.).

g > ’ ST e
Puc. 4. Tunu nujiaKkoBux 3€pPeH: a— Oepi3Ku MoIbOBOI; O — KOHOMENb; B — TBO3ANKHY;
r — rap0Oy3a; 1 — HUpIEel; € — pACTY; € — TUPJINYA; K — IIABIII.

EntomodinpHi (KOMaxo3anmibHI POCIUHU) YTBOPIOIOTH MUJIOK BEITMKOTO PO3MIpy 1 B Masiit
kinpkocti. [Ipu npoMy ek3MHa Mae pi3HI NPUCTOCYBAHHS MJsl MPUKPIIUIGHHA A0 Tila KOMax
(puc. 5.). Y anemodunbHUX (BITPO3aNWIBHUX POCIWH) TMHJIOK CYXUH, ApiOHHI, YTBOPIOETHCS Y
BEIHUKIN KIJIBKOCTI, 110 HEOOX1IHO 171 3a0e3eueHHs BI)KHBAHHS ITIOTOMCTBA.

Puc. 5. 3aransumnii Burasa Scila bifolia.

77



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.

Marouka KBITKH 3aliMa€ IIEHTpaJbHE MOJOKEHHS Ha KBITKOJOXKIi. Y KBITII MaTouka MOXe
OyTu oHa abo 6araro. CyKynHICTh MaTO4OK — 2iHeyeil. MaTouka MOke OyTH yTBOpEHa OJHUM a0o
KUTbKOMa TUIOJOJMCTHKAMU (Kaprnenamu). PO3pi3HSIOTH Taki YaCTMHU MAaTOYKU: HPUIMOYKA
(BepxHSl pO3IIMpEHA 4YacTUHA), CMOGNYUK (CepelHs 3BY)KEHAa YacTUHA) 1 3a6’a3b (HIKHA
po3lmpeHa 4acTuHa). B 3aeHOCTI Bii KUTBKOCTI TUIOIOIMCTUKIB 1 0COOIMBOCTEH X 3pOCTaHHS
3aB’s131 OyBalOTh OAHOTHI3NHI Il OGaraTorHi3gHi. B rHi3gax 3aB’s3i po3MillleHl HAaciHHI 3a4aTKu
(Maxpocnopanrii) (puc. 6.)

¥ p “
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 3a4aTKd. 30BHI 3aB’si3b MOKPHUTa CMiJIEPMICOM, I HUM pPO3MIIeHa
napeHxiMa CTIHOK 3aB’s31, B SIKi MPOXOAATH KoJaTepajibHi 3aKPUTI CYAMHHO-BOJOKHHUCTI ITYYKH.
['Hizma 3aB’s31 BHUCTENEHI eMiIEPMAIBHOI TKaHWHOKIO. lleHTpasibHYy dYacTWHY 3aB’si31 3aiimae
TUTAICHTA, 0 SKOI MPHUKPITUTIOIOTHCS HACIHHI 3a4aTku (puc. 7, 8.).

Hacinnuii 3ayaTok 3akiajaeTscs y BHUIJISAL Oyropka MeEpUCTEMaTHYHMX —KIIITHH.
Judepenuianiss MOYNHAETHCS YTBOPEHHSM IHTETYMEHTIB (oauH a0o J1Ba), L0 IOKPHUBAIOTh
HaCIHHHMM 3a4aTOK 30BHI. B 0fHOMY MicCIll IHTETYMEHTH HE 3POCTAIOTHCS, YTBOPIOIOYH HUIKOBXIO
(Mikpormine). BHyTpilmmHS TKaHMHAa Ha3MBA€ThCS HyledycoM. YacTMHA HACIHHOTO 3ay4aTka,
IPOTUJI)KHA IWIKOBXOAY, HA3UBAETHCS Xana3010. J[sl TPUKPIIIICHHA YTBOPIOETHCS HACIHHA
nixcka (QyHIKYIIOC), a MiCIe TPUKPIIJICHHS HA3UBA€ETHCS IJIAIICHTOIO.
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Xanasa
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=

aueHTa Munkosa Tpybka

8 TS |
Puc. 7. I'ineneii mpoJtickn aBosmmcroi (Scilla bifolia): A - saransnuit Burssan; b — nonepeunuit 3pis 3a’s3i;
B — HacinHuii 3a4aTok: 1 — 3aB’s13b; 2 - CTOBIMYMK; 3 - IpUiIMOYKa; 4 — CTiHKA 3aB’s131; 5 — 'HI3/10; 6 — HACIHHUIA
3a4aToK; 7 — HAaCiHHA HiXKKa; 8 — mianeHTa; 9 — interymenty; 10 — mikpomine; 11 — xanasa; 12 — Hynenyc;
13 — 3aponkoBwuii Mitiok; 14 — sitnekniTina; 15 — cunepriau; 16 — antunosau; 17 — BTOpUHHE SPO.

Cepen KIITHH Hylenyca OIWXK4Ye [0 TMHJIKOBXOAY BITOKPEMIIOEThCS KIITHHA, sKa
30IBIIYETBCSI B PO3Mipax 1 HA3MBAETBCS aAPXECIOPIAIbHOK. 3rOJOM BOHA TOIUISIETHCS,
YTBOPIOIOYM HA30BHI IOKPUBHY, a JI0 CEPEAMHU CIIOPOTCHHY KIITUHU. [IOKpUBHA KIIITUHA JITUTHCS
Oarato pa3ziB, YTBOPIOIOYM MiABICOK, KWW 3aHYPIOE CIIOPOTEHHY KIITHHY B TKaHWHY HYyLEIyca.
CroporeHHa KJIITHHA JUIMTbCA PEIYKIIHHO, YTBOPIOIOYM YOTUPU MeEracnopu (MakpOCIOpH).
[Ipouiec yTBOpEHHsI MakKpoOCIOp Ha3MBA€ThCS MakpocmoporeHe3oM (puc. 9.). Tpu 3 4OTHUPHOX
MaKpOCHOp JEreHEepYyIOTh a 0J{Ha, PO3MillleHa THOIIIe, 3aJIUIIA€ThHCS.

4

=

Puc. 8. BynoBa KBiTKH, HACIHHOT0 3a4aTKY, 32P0JAKOBOI0 MillIKa Y NOKPUTOHACIHHUX
I — mo310BXHii 3pi3 KBITKH; | — MENMIOCTKHU; 2 — YaIOJIUCTHKY; 3 — TAYUHKA; 4 — IPUIIMOYKA MATOYKH;, 5 — CTOBITYHK;
6 — 3aB’s13b; 7 — 3apOAKOBUIT MIIIOK; 8 — muikoBXia. I — HaciHHWMIT 3a4aTok; | — AAIEKTiTHHA; 2 — TTHIIKOBA TPYOKa;
3 — aHTHIIONN; 4 — BTOPUHHE SAPO; 5 — CHHEPT/IN.

3 Makpocnopu YTBOPIOETbCA KiHOUMHM rameTodit (3apoakoBuil mimok). IIpu mpoMy sapo
MaKpOCIIOpH JIUTUTHCS MITO30M TPHUi, YTBOPIOIOUHU § siAep, PO3MILIEHUX MO YOTUPH HA KOKHOMY
MOJIOCi. 3 KOKHOTO TOJII0CA 110 OJTHOMY APy BIIXOASThH 10 CEPEAMHU 1, 3IMBAIOYHCh, YTBOPIOIOTh
BTOpUHHE sApo. Tpu sapa Ha MIKPOMUIAPHOMY KiHIII TEPETBOPIOIOTHCS HA SMICKIITHHY 1 JBI
CHHEPTiaH (KJIITUHU-CYITYTHHKH), @ Ha XaJa3HOMY — Ha TPU aHTUNOAH. TakuM YMHOM, YTBOPIOETHCS
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cimM siep (IIICTh TAaIUIOIMHUX 1 BTOPUHHE SIAPO — JUIUIOITHE), KOKHE 3 SKUX OMSTa€ThCS MApOM
UATOIUIA3MUA 1 TIEPETBOPIOEThCS B rony KmTtuHY. CdhOpMOBaHHI  3apOAKOBUN  MIIIOK
CEMUKJIITHHHH.

Puc. 9. Po3BuTOK )iHO40r0 raMmeToiTa y NOKpMTOHACIHHMX: 1 — nopocna pociuna ciopodira;
2 — Mmarouka; 3 — 3pi3 3aB’s131; 4 — HACIHHUIT 3a4aTOK; 5 — NEPIIU TOALT CHOPOreHHOT KIITHHH (Meii03); 6 — npyruii
MO COPOTeHHOT KITHHH (Mei03); 7-9 — mociiqoBHI Moy sapa Makpocnopu (mito3); 10 — 3apoakoBuii Mimok
(kiHOumit rametodir); 11 — po3BuTok HaciHuHY; 12 — eHpocnepm; 13 — 3apogok.

3arayibHUi  BUIISA OKUTTEBOTO I[IHMKJIY PO3BUTKY IOKPUTOHAcCiHHHX (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;
- Kamninomponni (3irHyTI), KOJIY IUIKOBXiJl TOBEPHEHUH J10 XaJa3H.

N By

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

© Prentice-Hall, Inc.

Puc. 9, a. 3arajibHHil BUIJIST JKHTTEBOr0 UKJIY PO3BUTKY MOKpuToHacinHux ( Angiosprms) y
aaBatepa (Lavatera sp.) ponunu (Malvaceae).

[Ticna dopmyBaHHS KIHOUYOTO 1 YOJIOBIUOTO TeMaTO(DiTiB, IO HECYTh TAMETH, B1IOYBAETHCS
noJBiiiHe 3arutigHeHHs. [InakoBa TpyOKka pocTe Mo HelIIbHIN TKaHUHI TPUHMOYKH, CTOBIUUKY, IO
CTIHIII 3aB’s31 O HACIHHOTO 3ayaTKa 1 MPOHUKAE B 3apOJAKOBUN MIIIOK MK SHIEKIITUHOI 1
cUHeprio. J[o 1poro yacy BereTaTuBHE SAPO JIET€HEPYE, a B MUIIKOBIHM TPyOIll 3aUIIal0ThCs 1Ba
criepmii. CuHepriia po3uMHs€ KIHYMK IMHJIKOBOI TPYOKM 1 cama TpH I[IbOMY THHE, a crepmii
BWJIMBAIOTHCSA B 3apOJKOBHM MimoK. OJUH CHepMiil 3JIMBa€eThbes 3 SIMIEKIITHHOIO, YTBOPIOIOYU
JIIOIIHY 3UTOTY,  IPYTUil — 3 BTOPHHHUM SIJIPOM, YTBOPIOIOYH TPHUILIOiIHY 3UroTy (puc. 11).

B pesynbrari 3amunigHeHHS pO3BUBAEThCS HAciHMHA W 1wti. HaciHuHa po3BUBaEeThCA 3
HACIHHOTO 3a4aTKa, OIUIOJCHE — 13 CTIHOK 3aB’ 31, a IIJIOJOHIKKA — 3 KBITKOHIKKH.
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Puc. 11. lloasiiiHe 3anJIiIHEHHs] Y NOKPUTOHACIHHMX POCJIMH: A — 3apOJKOBHI MillOK:
IIT — MMAJIKOBA TPYOKa; CH — CHHEPTiAa; K — SHUIEKITITHHA; TSI’ — TeHepaTHBHE SAPO, SKE 3aIUTiTHIOE
SUIEKITITUHY; TSl — TeHEPAaTUBHE PO, AKE 3AILTIIHIOE UIUIOIIHE SAPO 3aPOJAKOBOTO MiliKa (s3M); aH — aHTUTIOH.
b-1, 2, 3, 4 — nocnigoBHi ctaail yTBOPEHHS MiBICKH, 3apOJIKa 1 €HAOCIEPMY: O — IMiIBICOK 1 3apOJIOK;
P — eHJocnepm.

Y OynoBi HACIHMHU PO3PI3HAIOTH TPU CKJIQJ0BI YaCTHUHU: 3Apo0oK (TOYaTKOBa CTafis
PO3BUTKY cropoita), nodcueny mkanHumy Ta wiKipouky. 3apOfOK HACIHUHU YTBOPIOETHCS 3
JUIUIOTAHOI 3UTOTH (3aIIIAHEHO! SMIEeKITITUHM), HIKIpOYKa — 3 IMOKPHUBIB HACIHHOTO 3adaTrka.
[To>xuBHa TKaHMHa OyBae ABOX THIIIB: eHOocnepm 1 nepucnepm. EHocnepM yTBOPIOETHCS 3
TPUILIOIMHOI 3UTOTH (3AIUTIHEHOTO BTOPUMHHOTO sJpa), a TEepUcrepM — 3 KIITHH HYyIeIyca.
AHTHIIONM 1 CHHEpPriaM jaereHepytoThb. llpu (opMyBaHHI HACIHMHM NEpIIOK MOYMHAE JIIUTUCS
TPUIUIOIAHA 3UroTa, mo ¢opMye eHgocrepM. PoO3pi3HSIOTH Ba TUNU YTBOPEHHS EHAOCHEPMY:
HYKJIeapHUl (1epHUit) 1 HeTronapHui (KITITHHHUN).

Aoepnuin (nykineapHuil) Tun GopMyBaHHS €HIOCIIEPMY XapaKTepHUM, B OCHOBHOMY, OJIHO
CIM’SJJOJIbHUM, aJle 3yCTpid4aeThcs M y ABOCIM A10ibHUX. IIpy HbOMY 3aIuTiIHEHE BTOPUHHE SAPO
JUTUTHCS MITO30M Oarato pa3iB. MiTo3 BiIOyBaeThCsl 6€3 IUTOKIHE3Y, TOMY BC1 sJIpa 3HAXOISITHCS B
IUTOIUIa3MI 3apOJKOBOTO MIIIKa, SIKHH TMOCTYMOBO 301IBIIyEThCS y po3Mipax. B mporomnasmi
HarpoMaJiXXyeThCsl OLTOK, KpOXMallb, KHPU, 1 BOHA Ma€ BUTIISAI MOJIOYHOI piawmHH. Taka cramis
HA3UBAETHCS MOJIOYHOIO CTHUTJICTIO (371aKW). Spa MpoJOBXKYIOTh IUIMTHCS 1 3alOBHIOIOTH BECh
3apOJIKOBUH MIIIOK, a MOTIM BOJHOYAC BiI0OYBA€THCSA LIUTOKIHE3 1 YTBOPIOIOTHCSI 000JIOHKH KIITHH.
VY TBOpEeHi KITHHH 1€ AUISATHCS, YTBOPIOIOYH NMOKUBHY TKAaHUHY HACIHUHU - €HIO0CTIEPM.

Knimunnui (nenonspauiil) Tun (QOpMyBaHHS EHIOCIIEPMY XapaKTepHUW JBOJIOJBHUM
3pOCIIONENIIOCTKOBUM 1 XapaKTePU3YETbCS THUM, IIO TMOAUI sijiep BiOyBae€ThCs 3 LIUTOKIHE30M 1
3apOJIKOBHI MIIIIOK TIOCTYIIOBO 3aTIOBHIOETHCS KIIITHHAMH, 3 SIKUX YTBOPIOETHCS €HIOCTIEPM.

3apoJI0K HACIHUHM YTBOPIOETHCS 13 3aILTIIHEHOT SHIEKITITUHH, KA JESIKUN 4ac 3HaXOAUTHCS
y CTaHl CIOKOI0, TOKPHUBAIOUUCH LIENI0JI03HOI0 00010HKOI0. [Ticis mepuioro moiiiay yTBOPIOIOTHCS
IB1 KIITUHY. 3 OJIHIET 3 HUX IUIIXOM 0aratopazoBOro NOJTY YTBOPIOETHCS Mi/IBICOK, SIKHH 3aHYpIO€
ApyTy KIITUHY raulimie B eHjaocnepM. 3 1€l KIITHHH BUHUKAE CIIOYATKY MEpe3apoioK, a MOTiM
3apoZioK. PO3BUTOK HACIHMHU y PI3HUX POCIUH 3JIHCHIOETHCS MO-PI3HOMY, 1 TOMY YTBOPIOIOTHCS
YOTHUPH TUIIA HACIHHS: HACIHHA 0€3 HIOCIIepMY 1 IEpUCTIEpMY; HACIHHSA 3 €HI0CTIEPMOM; 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
3yCTpiYaeThCs y NPEACTABHUKIB POJANH 0000BHUX, alCTPOBUX, PO30BHUX, rapOy30Bux (puc. 12.).

Puc. 12. 3araabHuii BUrIs1 Ta 0ya10Ba HaciHMHU 0e3 eHJ0cIepMy Ta epUcnepMy:
A — 3aransHui BUrIIA; b — 3aponok; 1 — ropOo4uok 3apoIkoBOro KOpiHUMKa; 2 — Mikporine; 3 — pyOunK; 4 — HaCiHHUH
IIOB; 5 — HACiHHA LIKipOYKa; 6 — 3apoKoBa OpyHeUKa; 7 — 3apOJKoBe cTeOeNble; 8 — 3apOAKOBHIl KOPIHYHK;
9 — ciM’ 110714,

Hacinns 3 eH10CTIEPMOM 3yCTPIUAETHCS Y ABOCIM SIIOJIBHUX 1 OJJHO ciM’siiosibHUX. B #loro
OyZI0B1 PO3PI3HAIOTH 3apOJIOK, CHAOCIEPM 1 MKIpKy. Po3risgaemMo meit Tum HAaCciHHS Ha MPUKIIAJI
3epHiBKH mmieHui (puc. 13.).

3BepTaeMo yBary Ha Te, IO 3€pHIBKAa — IUIM, y SKOTO OTUIOAEHB 3POCTAETHCS 3 IIKIPKOIO
HaciHuHU. EHntocriepM 3aiiMae Oinblly 4YacTUHY HACIHMHU. B HbOMY pO3pi3HAIOTE — nepudepiitnuii
ATEUPOHOBUHN TIAp 1 CEPEIUHHUN — KPOXMATUCTHH. 3 OJIHIET CTOPOHU /IO €HAOCIEPMY MPHUIISATAE
3apOJIOK, SIKUM CKIIQJA€ThCS 13 3apOJKOBOTO KOPIHIIS, MOKPUTOIO KOJEOPHU30I0, SIKA BHUKOHYE
3aXUCHY (DYHKIIIIO, 3aPOJAKOBOTO CTEOENbIIS, 3apOIKOBOI OPYHEUKH, TOKPUTOI 30BHI KOJECONTHIIEM
JUIS 3aXHCTY, 100pe pO3BUHEHOI CiM’ 1o (IIKUTKA), [0 pO3MIIeHa Ha MEXi 3 €HIOCTIEpMOM 1 Mae
BCMOKTYBJIBHHI Iap KIITUH IS TIEPEBEJICHHS 3allaCHUX PEYOBUH Y JIETKO3aCBOIOBaHI (Hhopmu 1
TPAHCHOPTYBAHHS 1X /10 3apojiKa, a TAKOXK PEAYKOBaHOI Apyroi cim’soii (emidnacra), po3MileHOT
3 MIPOTHJICKHOT CTOPOHU 3apOJIKA.
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Puc. 13. By1oBa 3epHiBkH i 3apoaka mmenuni TBepaoi (Triticum durum): a — nosmosxniit 3pi3 uepes
3epHIBKY; O — ITO37I0BXKHI 3pi3 Yepe3 3apoIoK: 1 - OIIIOJCHD, IO 3pOCTAETHCS i3 IKIPKOKO HACIHUHU; 2 — 3apOJIOK;
3 — eHgocnepM; 4 — IMIUTOK; 5 — KOJCONTHIIb; 6 — 3apOIKOBa OpyHeuka; 7 — emibnact; 8 — 3apoIKoBe cTeOebIIe;
9 — 3apokoBHIi KOpiHelb; 10 — koneopusa.

VY nHaciHuHi s07ayHI KpiM IIKIpKH, €HJOCIEPMY 1 3apOJKa 3HAXOJIUTHCS MEPUCHIEPM, KU
MIPEJICTABICHUIA TOHKOIO J1e()OPMOBAHOIO TUTIBKOIO.

[Ikipka HACIHUHY CKJIAJA€THCS 3 EMiAepMICY, KIITHHH SKOTO MalOTh MOTOBIIEHI 000IIOHKH.
[Tix emigepMicoM pO3MilIEHI CKJIEPEHXIMHI BOJOKHAa 3 OypUMH TOTOBIICHMMH OOOJIOHKaMH.
3anMIIKM  Hylenyca, L0 MICTATBCS IMiJ] CKICPEeHXIMHUMH BOJIOKHAMH, € J1e()OpMOBAHUM
nepucriepmMoM. BiH Mae Burnsg ToHkoi 6e30apBHOI IUIBKU. Jlami po3milieHuit eHjocnepm, Io
CKJIaJaeThecsl 3 3-5 IIapiB OKPYIJIMX, OBAJBHMX a00 Maibke YOTMPUKYTHMX KIITHH 13 LIUIBHOO
ISITIOJIO3HOI0 000JIOHKOI0, BUTIOBHEHUX AJICHPOHOBUMU 3epHaMu (puc. 14.).

= by ky =

Puc. 14. BynoBa HaciHuHu si0JIyHi 3 HeJOPO3BUHEHUM MEPUCIEPMOM: 1 — mkipouka
HaCiHMHH; 2 — iepuctepMm; 3 — eHgocmnepm; 4 — 3apoJIoK.

3apoJIOK HACIHMHU CKJIQJA€ThCS 3 JBOX JI0Ope pPO3BHHEHHMX CiM SA0JeH, 3apOJIKOBOL
OpyHeukH, KopiHi 1 credenbis. Kiitiuau 3aponka qpiOHi, MICTSATH OJiI0 1 KpOXMaJlbHI 3€pHa.

HacinHs Takoro Tuiy 3yCTpi4aeThCsi y NPEICTaBHUKIB POJIUH 3JIAKOBUX, MAacCIbOHOBHX,
CEJICPOBUX, PO3OBHX Ta 1HIITUX.

Hacinns 3 nepucnepmom. HacinHs 3 mepucrnepMoM xapakTepHE ABOJOIBHUM POCIMHAM.
BoHo xapakTepusyeThCsi THM, 110 €HJIOCTIEpPM BUTpada€eThCsl Ha GOpMYyBaHHS 3apojiKa, ajie HylLeIyc
36epiracThca. MoOro KIITHHH  3alOBHIOIOTBCS — 3aIlACHUMH  TIOKHBHMMH — PEYOBHMHAMH i
MIEPETBOPIOIOTHCS Ha TIepuctiepM. Take HaCIHHS CKIIAAEThCS 13 3apojIKa (3apOIKOBHI KOPIHEIh, IB1
cim’simoni), nmepucriepmy i mkipku (puc. 15.). Takuii THII HACiHHS XapaKTEPHHA ISl IPEJICTABHUKIB
POJMH TBO3IMKOBI, PO30BI Ta iH.
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Puc. 15. 3aranpHuii BUTJIsi Ta 0y/10Ba HACIHMHM 3 IEPUCIIEPMOM Y KYKiJjisl 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 CKIIAIOBI YaCTHHMU:
3apo0oKk (CKJIAAETHCS 13 3apOJKOBOTO KOPIHISA, OpyHEYKH 1 JIBOX CIM’S0Jb), €HOOChnepM,
nepucnepm i wkipky. IlepucriepM pO3BHBA€THCS 3 KIITHH HYIEyca HACIHHOTO 3a4aTka, TOOTO
3aracHi MOXHUBHI PEYOBUHH 3HAXOAATHCS B OCHOBHOMY y TUILIOINHIN TKaHWHI. Takuii TUI HACIHHS
3YCTPIYAEThCS y MPEACTAaBHUKIB POJIUHU J100010BUX. Jl03pisie HACIHHS SBJSE COOOIO TISHIIOBATY
COYEBMYHY 3 TOHEHBKOIO HACiHHOIO IIKIpKOIO. BOHa po3BUBAaEeThCS 3 JBOX IHTETYMEHTIB.
[IporomynacTé KIITUH 30BHIMIHBOTO IHTETYMEHTY BIAMHUPAIOTh 1 KIITHHH 3allOBHIOIOTHCA

CMOJUCTOI0 pe4yoBHHOKW. OOOJIOHKM KIITHH BHYTPIIIHBOTO IHTETYMEHTY CTAalOTh JEIIO
noroBineHumH (puc. 16.).

K-

2

6
Puc. 16. BynoBa nacinnam mykpoBoro oypsika (Beta vulgaris): a — nosnossxuiit 3pis nacinumu;
0-T — HaciHHA IIKipKa Ha PI3HMX CTadiAX PO3BUTKY; 1 — IIKipKa; 2 — 3apOJIKOBUH KOpiHelb; 3 — CiM S0 3apoIKa;
4 — 3aposkoBa OpyHeuKa; 5 — 3apoiKoBe cTedenble; 6 — nepucnepM; 7 — KyTHKYyIa; 8 — eHaocnepM; 9 — IpoBiaHUH
nmy4ok; 10 — 30BHimHII iHTerymMenT; 11 — BHyTpimHi# iHTeryMeHT; 12 — Hynenyc.

3ap02[01< HAaCIHUHHU l'[i,[[ 4acC pO3BUTKY 3aIrnHA€THCA HABKOJIO IICPUCTICPMY, SIKUM 3HaXOAUTHCS

H10M BcepenuHl HaciHMHU. EHocniepM peayKyeThbest 10 OAHOTO mapy KIITHH 011 MIKPOIISPHOTO
KIHIIS 3aPOJAKOBOTO MIIIIKA.
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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. Kopinws — ronoBHUi, O14Hi, T01aTKOBI1, TUI KOPEHEBOI CHCTEMU (CTpUIKHEBA, MUUKYBATa,
3MilIaHa).

3. Cmebno mpocte 4u po3raimykeHe, OOJIHCTBeHEe 4M Oe3NMCTe, MPSIMOCTOsue, Jexaue,
MmoB3yue, Yinke, BUTKe ¥ T.1. Dopma crebna Ha MOMEpPEYHOMY 3pi3l (Kpyrie, YOTHPHUTpaHHE,
OaraTorpaHse 1 T. 1.), OMyIIIeHe a0 Tojie, Ma€e KOJIIOUKH, IITUITH, Byca, 1HII 0COOIUBOCTI.

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. Metamopdo3u nucTka (Byca, KOJIOYKH, TyCOYKH H 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 TOOMHOKI 4M B CyHBITTAX. Tum cyuitTs. [IpukBiTHUKH, X dopma 1
po3mipu. [IpuKBITHUYKY (TUTIBYACTI, TYCKOBHIHI), iX 3a0apBICHHS.

7. Ksimxa. Yactuam kBiTku. OrupitmHa (mpocTa, NonBiiiHA, Oe3mokpuBHA). KBiTKa
npaBwibHa  (akTuHOMOp(dHA), HempaBuiabHa (3UroMopdHa), aCUMETPUYHA, JBOCTATEBA,
po3alIbHOCTaTeBa (THUMHKOBA, MaTOYKOBA), CTEPUIIbHA.

8. Yaweuka: pO3OUIBHOIMCTA, 3pOCIONMCTa, MpPaBUIbHA, HempaBWwibHA. Ywucio
YallouucTKiB, 3abapsieHHs. [limyama. BiHOYOK 3pOCIIONENtOCTKOBUNA. PO3I1ITbHONEIIOCTKOBHM,
MPaBWIbHUN, HEMPaBUIBHUN. UHCIIO METI0CTOK, iX 3a0apBieHHs Ta opma.

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's3p BepXHsA, HIKHS, cepeqHs. Yucno THI3A y 3aB’sa3i. UHCIO TUIOAONUCTKIB (Kaprien), Mo
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 ornpituHa, Ca (calix) — dameuka, Co (corolla) — BiHo4OK; A (androceum) — anaporeii;
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 THUYMHOK, MEITIOCTOK, 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 — IPHUKBITHHK; A — 3aranpHull BUrII, 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.

88



o)

¥Pa 3 Azpa G
Puc. 2. [liarpama kBiTku Tiosibnana (Tulipa):
3araJbHUMA BUTIIA KBITKH (JTIBOPYH), HiarpaMa (mpaBopyd), poppMysna KBiTKH (110 HEHTPY) —
* — IpaBUIIbHA, P — ONBITHHA, A — CYKYITHICTh THYNHOK, G — CYKYITHICTH MATOYOK).

ogynemu takardlovelok
G,
\ lepeliovolok
- SRR 9 termesial
szaraz, felnyilo
- porzo O virdgot tans szas
] ' (t6kocsany)
y :“‘ |

toklermés

sok
mag

R A
meliékgytkérzet

\, tavasz

o

Puc. 3. 3aransnuii BUTJISIT TIOJIi;lIaHaAl."iﬁpI/I)]HOFO (Tulipa hybtida L)3 po;mmi JUTTHEX
(Liliaceae).

VY nonmatky I' mpenacTaBieHO CXeMH PUCYHKIB TIPEICTABHUKIB BUIIB PI3HUX POJIUH.
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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.
3amucatu yKp. TaTUHCHKI HA3BU POCIIMH 3TiHO Ta0m. 1.
BuBuuTHu pociauny, sKki BiiHECEHO 10 UepBOHOT KHUTH YKpaiHH Ta MiAaI0ThCSI OXOPOHI.
4. 3ibpartu Ta 3arepObapu3yBaTH IBAILSTH POCIUH TEPUTOPIi CAYAMICTEUKA, BUBYHUTH.

w N

Tabu. 1.
Ponuna PiniBun | PiniBua IToxomxeHHs Micue3poctanns | Bukopucrtanus
(Yykp. nart. YKP. JIaT. MOBOIO
MOBaMH ) MOBOIO

e . “'.

Puc. 1. [Inan-cxema ,ueHz[i:)onapKy «CodoiiBka» HAHY, M. YMaHsb.
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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. Pociunauii 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 By3bKOJIMCTHI
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 po3ainsHMH
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{lumbO0xa3ma 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
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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. IlpeacraBHUKH BOJOPOCTEI, 1110 3acCMUYIOKOTH (ijibTP: Dincorycn, Anacystis,
Cymsella, Clorella, Synedra, Melosina, Navicula, Tridenema, Closterum, Tabellaria, Cyclotella, Spirogyra,
Oscillatoria, Trachlemonos, Astercnilla, Palmella, Fraglana, Anabena, Diatoma.
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AGWINTLLUN

ARACYATS

Puc. A.2. [IpeactaBHUKH BOJOPOCTeEI, 1110 3a0pYyAHIOIOTH 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. IIpeacTaBHMKH BOJOPOCTEM, IO POCTYTh HA CTiHAX BOAOM: 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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FRAGILARIA

COELASTRUM

EUGLENA

MIGRACTINIUM

MOUGEOTIA

BOTRYOCOCCUS

00CYSTIS

CYLINDROSPERMUM

ACTINASTRUM
NEDESMUS

DESMIDIUM

STAURONEIS ZYGNEMA

EUDORINA

PEDIASTRIIM

Puc. A.4. IIpeacTaBHUKH IVIAHKTOHHUX i iHIIMX MOBEPXHEBUX BoJgopocTeii: 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. EnigiTHi Jumainuku.

Jlooamoxk b

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

Puc. b.2. EnijiiTHi THIIaiHUKNT:
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) Poamna kunapucosi (Cupressaceae)

PLTEN

. /lln/'mnl.x Jw}yl sricr iyt
/

Tuc sirignmii (Taxus baccata L.) SInoBenn BiprincbKmii
(Juniperus virginiana L.)

Poauna kunapucosi (Cupressaceae)

967

A

/122474«/ beotas

e Gemeiner Wadjolder. h

SlnoBennb 3BUYANTHUI

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

77 2
CBorrirs Bl et rer soer

CocHa kpumcbka aoo c. [lanaaca CocHa BeiimyToBa (Pinus strobus L.)
(Pinus nigra subsp. pallasiana)

(Picea pungens Engelm.)

Slnuna 3Buyaiina a6o eBponeiicbka
(Abies europea L.)

112



’ 9.4 ’ ey 4
P Aletnr by 5% A
Ebel-, Wriff- ober Stlbertanne.

Sauus 6isa (Abies alba)

© Viadimir d'Ar, 2019

IIceBaoTcyra Men3sica a6o TucoIHCTA

(Pseudotsuga menziesii, P. taxifolia (Mirb.)
Franco)
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JomaToxk I
Boraniuni irocTpanii BUIiB KBITKOBUX POCJIUH Pi3HUX POAUH.

Poauna :koBTeneni (Ranunculaceae)

/4 /i If I gricenendoceas:
= = ] s

A AL s /7” -G Sthywarze Niehunry.
Mopo3HuK YOpHUii

(Helleborus niger L.)
Poauna wopcrkoancri (Boraginaceae)

Kosreun inkuii (Ranunculus acris)

a2 . 7/
Gemziner Betnwell. Fe 2/“ //,,/)//Am. //rv,m/;‘-_f,

Menynka gikapcska (Pulmonaria officanalis) ’Kusokict Jikapcbkuii
(Symphytum officinale)
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Poxnna reo3ankoBi a6o reo3anyHi (Caryophylaceae)

CTab: CXXIL.

DIANTIUS floridbus aggregans fascielons s calyeenes lincarils tubum
¢ y

ayuantdies //, ribus varwgats

I'Bo3auka typennka (Dianthus barbatus)
Poauna 6apoapucosi (Berberidaceae)

7

e

27
6%7/@;4«/}4{&%

 Gemeine Besberite.,

Bap6apuc 3Buuaiinuii (Berberis vulgaris L.)

'

2 » o
‘_///I// onaria I'%(‘////I/‘/. = j/ 742,

MuibHsIHKA JiKapcbKa
(Saponaria officinalis L.)

Poauna :xumoJsiocreBi
Caprifoliaceae=Adoxaceae)

Sdyneehall.

Kanuna 3Bnuaiina (Viburnum opulus L.)



Ponuna 6ykoBi (Fagaceae) Ponuna kienosi (Aceraceae=Sapindaceae)

LW gt ae:

WHULLER GERA

Byk aicosuii (Fagus sulvatica)

Ta b, e d e f Simmel)
“arum carvi L.

I'punuky 3BuyaiiHi Kvmun 3Buvaiinmii (Carum carvi L.) i
(Capsella bursa-pastoris L.) anic (Pimpinela anisum L.)
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Ponuna po3oi (Rosaceae)

T Spnceae:

A Tolbsdeact

f  Gemeiner Overménnia.
W Mpeimentie: bipaloniici L.

Whst i %

Aoayns nomamns (Malus domestica (Borkh.) : : y
Borkh.) IMapuao 3Buuaiine (Agrimonia eupatoria L.)

LFG Resie- cvemenict/~ Quadsrefe. il

‘‘‘‘‘‘

= = SRS NS

IIunmmuna 3Bu4aiina, aéo 1. codaya Cynuui Jicosi (Fragaria vesca
(Rosa canina L.)
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Poxuna 60008i (Fabaceae=Leguminosae)

v (A S 9
A {:./ywmm.um

LuserRe

Konroumua ayuna (Trifolium pratense L.) Jlonepna nocisna (Medicago sative)

Poauna riyxokponusosi ado ryoousiri (Lamiaceae)

.\ _ ‘

¢ Gundelrebe. N

oA 2
S iAo Aokt

Po3xigHuK 3BHYATHUI
(Glechoma hederacea L.)

IMepuena m'aTa (Mentha piperita L.)
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Ponuna pannukoBi (Scrophulariaceae)

VAN

Kﬂ}:??\(c{m.mnlw 24 Hartge fenrven.
Hanepcrsinka BeJINKOKBITKOBA Pannuk Bysnysatuii
(Digitalis grandiflora Mill.) (Scrophularia nodosa L)

Poauna ¢iaaxosi (Violaceae)

MARTS-VIOL, VIOLA ODORATA.

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

. moboBa (V. arvensis Murr.) — B ®diaaka 3anmammna (Viola odorata L.)
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Poxuna aiicTpoBi ado ckiaagnousiti (Asteraceae=Compositae)

7} \

N

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

Kyan0aba jgikapcbka a00 K. 3BHuaiiHa
(Taraxacum officinale (L.) Weber ex F.H.Wigg)

AN
LR |

Kekiltea Millefalinn 1.

Hepesiii 3suuaitnuii (Achillea millefolium
L.)

Dt A oo Faetle . temetues Gabitstshrant.

Heuyii BiTep BoJiOXaTeHbKHUI
(Hieracium pilosella L.)
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Pomuna mimiitni (Liliaceae)

Taglilie.
Taglilie.

SRS L Ao ,,,/z*,;,;;f
j(%ﬂm«% m,.i;f

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

Poauna ToHKoHOroBi 200 3/1aK0BI

(Poaceae)

POA PRATENSIS L. 1403,

Tonkonir ayunmii (Poa pratebsis L.)

KonBaJis 3Bu4aiina, ab0 KoHBaJis
TpaBHeBa (Convallaria majalis L.)

Poxuna niBaukoBgi (Iridaceae)

ITiBHUKH MaJleHbKi 200 KapJINKOBI
(Iris pumila L.)
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