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IMEPEJIMOBA

Kypc “Cucrematvka pocivH” € OJIHIEIO 3 BOXKIMUBUX CICIIaIbHUX JUCIUILIIH,
SKy BUBYAIOTH CTYJCHTH O10JOT1YHMX (aKyJIbTETIB ACPKaBHUX I€JaroriuHUX
iHcTuTyTiB. Lle Kypc MO3Boisie CTyJEHTaM OJIEp)KaTH BIAMOBIAHI 3HAHHS PO
PI3HOMAaHITHICTh (DOPM POCIMHHOTO CBITY, IIPO 3OBHIIIHIO 1 BHYTPIIIHIO OYI0BY
POCIIMH, TIPO 3aKOHOMIPHOCTI iX POCTY, PO3BUTKY 1 PO3MHOKEHHS, MPO MPUHIIUIIH
kiacudikaiii poCIMH Ta XapaKTEPUCTHKY OKPEeMHX BIJUIUIIB POCIHH, IIPO
MOXOJIKEHHS 1 PO3MOBCIOKEHHS POCIIMH, PO 3HAUEHHS POCIHH B IPUPO/II 1 B )KUTTI
JIFOVHH.

Mera 1pOro TOCIOHWKH — TMIABUINCHHS PIBHA HaBYaJIbHOI 1 HaBYAJIBHO-
JOCIITHUIIBKOI POOOTH CTYIEHTIB APYroro Kypcy OiOJOTIYHUX CIEMiaIbHOCTEH TI0
porpaMHOMY Marepialy Kypcy «Cucremaruka pociuH». JlaHul BHUIYCK
MPUCBAYEHUN po3alny «BoaopocTi» 1 CKIaJeHWd y BIAMOBIIHOCTI 3 MPOrPaMolo
TIeJIBY3iB.

[Ipu BUKIaZACHHI KOXKHOI TEMHM HAJAEThCS KOPOTKUU TEOPETUYHUMN Matepial,
JOCTAaTHIN JIJI1 pO3YMIHHSI MPAKTHUYHOI YaCTUHU POOOTH, KOHTPOJIbHI MUTAHHS, SIKI
JIOTIOMOKYTh CTYJ€HTaM OCMHCIIUTUA OCOOJMBOCTI TPYNH POCIHH, sIKAa BUBYAETHCH,
3’sacyBatu 715 ce0e ii MicIe B CHCTEM1 POCITUHHOTO CBITY, €BOJIOLINHI 3B’ S3KHU, POJIb
y MPUPO/I1, HAPOIHOTOCIIOAAPCHKE 3HAYCHHSI.

B mociOnuky Benuke Miclie 3aliMae UIIOCTpaTUBHUN MaTepiay, 10 JacThb
MO>KJIUBICTh CTYJI€HTaM HE TUIbKU MPABUIIBHO 3PO3YMITH 00’ €KT, 110 BUBYAETHCS, aJle
1 IEpEBIPUTH CBIil MAJIIOHOK B ajJb0OMi, @ TAKOX OBOJIOJITH 3arajJbHUMU MpUOMaMu
3aMaJbOBKM OOTaHIYHUX 00’€KkTiB. TakoX B MOCIOHUKY HAAA€ThCA JOBIAKA TIO
TEPMIHOJIOT11 B Tii Mipi, HACKUJIbKH 11€ HEOOX1AHO JJI1 PO3YMIHHS OCHOB KYpCY.

[TociOHMK TOTIOMOKE CTYIeHTaM O10JIOTIYHUX CIIEeHIaIbHOCTEH AEHHOT 1 3204HOL
¢bopMH HaBYaHHA B OBOJOJIHHI KypcoM “CucTeMaTHka pOCIHMH’, 30KpeMa HOro
posainom “Bomgopocti”.
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BCTVYII

BomopocTi mpeAcTaBisSIOTE JOCHTH PI3HOMAHITHY TPYIy OpraHi3MmiB, sKi
ICHYIOTh TIEPEBXKHO Yy BOJHOMY CEpEIOBHUII a00 BTOPUHHO MPHUCTOCYBAJIHUCH IO
KUTTSA Yy TIPYHTI 1 JEIKMX Ha3eMHHMX MiCIleiCHyBaHHAX. Hayka o BojgopocTsax
HA3UBAEThCs anbrosiorisa (Bix natmHcpkoro algae — Bomopicts)!. BinmbmicTs cepen
BOJIOPOCTEH - €BKapioTH, aje € 1 MpokapioTu. BBaxkaroTh, 1110 BOAOPOCTI BUHUKIIU
y p13HI/II/I qgac i, UMOBIPHO, BiJ pi3HUX npeJ:[KlB 1y MOJIATILIIOMY PO3BHBAITHCE
CaMOCTIM{HO 1 JMIIE 3aBASKH KOHBEPreHTHINH eBOMIONII y MOAIOHHX YyMOBax
iCHyBaHHA HaOynu 0arato CIiIbHUX PUC.

Sk BaxIMBUI KOMIIOHEHT BOJHUX 1 Ha3eMHHX €KOCHCTEM BOJOPOCTI
NpUHUMAIOTh y4acTh Y KPYyrooOiry pe4oBuH y Npupoii. BoHu € y cBoiil 611b1mI0CTI
(3@ BUHATKOM  O€3KOJIBOPOBHX  OpraHi3MiB  BTOPUHHO  BTPaTHUBILIUX
(boTOoCHHTE3yI04Yl TITMEHTH 1 3JaTHICTh 10 (OTOCUHTE3y) TOJOBHUMU
MPOJAYIEHTAMH OPTaHIYHUX PEUYOBHUH 1 KUCHIO Y BOJIHMX €KOCHUCTEMaxX. Y IPyHTax
BOHM MPUHAMAIOTh Yy4YacTh Yy CTBOPEHHI TEPBUHHUX OPTraHIYHUX PEYOBHH,
HAaKOMHWYEHH]I a30TBMICTKHUX CHOJYK, 30UIBIIYIOTHh BMICT KHCHIO y TIpYyHTaXx,
MOKPANIyIOTh CTPYKTYPY I'PYHTY, CIPUSIOTH 301JIBIIEHHIO iX POJIFOYOCTI.

Bo0pocTi MaloTh BaXKJIMBE 3HAUEHHS Y TOCNOAApChKill misnpHOCTI moaeit. Ix
BUKOPUCTOBYIOTh SIK 1HJMKATOPHI OpraHi3MH, MPOMHCIOBY CHPOBHUHY, JKEpEso
OLIKOBOr0 KOpMY, BITamiHIB, pi3HOMaHITHUX Ol0JIOTIYHO aKTUBHHMX PEYOBUH TOLIO.
Ha tenepimHiii yac mOpPIYHO BUPOIIYETHCA 5,4 MIIH. TOH BOJOPOCTEN 13 000POTOM
4,9 mupa. $SUSA. Ilpore He IUBISYMCH, Ha 1€, MOMJIMBOCTI TOCIOIAPCHKOrO
BUKOPUCTAaHHS BOJOPOCTEH I1I€ JaJIeKO HE BUUEpIIaHi 1 MatOTh 3HaYH1 IEPCIEKTHUBH.

B nHam uwac 3arajgbHe pI3HOMAHITTSI TUIBKM ONHMCAHUX BHU/IB BOJAOPOCTEH B
cBiTOBI Quiopi ckiamae 30-40 Tucs4, a WMOBIpHA iX KUIBKICTb, 3 ypaxyBaHHSIM
MaJIOAOCIIIPKEHUX TepuTopid, B 4-8 paziB (Andersen, 1992; John, 1994), a ne
BukitoueHo, B 250 pazie Ouiemie (Hammond, 1992). 3a maHMMH OCTaHHBOTO
BUEHOTO, B TIPUPO/Ii MOke icHyBatu 10 10 MutH. BUaIB Bogopocteid. Hayrii, itMmoBipHO,
Bijiomo Jutne 15% 3araabHOi KITBKOCTI BOJIOPOCTEH, sIKI ICHYIOTh B IIPUPO/II.

Ansroduiopa Ykpainu € ofHi€r0 3 HaWOUIbII OaraTux cepell €BpONeHChKUX
KpaiH 1 HapaxoBye B Haml yac 3708 BuAiB, a 3 ypaxyBaHHSIM MOpcbkux ¢opm - 4161
Bu. Po3monin BojopocTeil Ha TepuTopii YKpaiHu HEPIBHOMIPHUUN: B JIICOCTEMOBIN
30H1 - 2292 Buawm; nicosiit - 2007, crenosiii - 1844, B Kapnarax - 1157, B Kpumy -
987 BumiB. Anwproduiopa IpyHTIB YKpaiHu mnpexactaBieHa 885 Bugamu (932 13
ypaxyBaHHSIM BHYTPIIIHbOBUJIOBUX TaKCOHIB) BOJOPOCTEH, IO CKiIagae OJU3BKO
30% BUAIB BOAOPOCTEN IPYHTIB 3€MJII.

MopdoJioriuna 0ynoBa BoaopocrTei

BereratuBHe TU10 BOAOpOCTEN TpEACTaBIEHO ciaHHIO, ado Tajgomom. Cepen
HUX € OJIHOKJIITUHHI, 0araToKJIITUHHI, HEKJIITUHHI (CU(OHAIIbHI 1 CHQ)OHOKnaﬂaJIBHl)
IHAUBIIK, SKI ICHYIOTH OKpeMO a0o0 yTBOPIOIOTh pI3HOMAHITHI 3 €THAHHS
(KoJIOHIaNBH1 IHAWBIAM 1 KOJIOHIT IHIUBIAIB).

1 [HIIIa HAa3Ba HAYKH MPO BOAOPOCTI — (hiKoJIoTis (MOOYyI0BaHE BiJl JBOX IPEIIBKUX
kopeniB: phykos — Bomopicts 1 10g0s — Hayka).



5

BereratuBHe Tiji0 BOAOpPOCTEN pi3HE 3a PO3MIPOM (BiI OpraHi3MiB HE OLbIle
IMKM 10 KIIBKOX JCCSATKIB METPIB), (OPMOIO 1 KOJIBOPOM, ajie BCE 1€ PI3HOMAHITTS
MOHa 3BECTH JIO KUIBKOX THIMIB MOP(OJIOTIYHOI CTPYKTYpPH, SKI BIAMOBIAAIOTH
TOJIOBHUM CTyIEHsM (oporeHeszam) mopdosoriydoi audepeHiiarii Tijla BOJIOPOCTEH
B mpoiieci iXx eBomonii. Buauisaors 10 10 aporeHHO BUHUKIMX THIIB CTPYKTYpPH:
MOHaJ/IHa, MajbMeJoiHa a00 TeMIMOHAJlHA, KOKOiJHA, CaplMHOiHA, HUTYACTa,
PI3HOHUTYACTA, MICEBJIONAPEHXIMATO3HA, napeHxiMaTo3Ha (TKaHUHHA,
mIacTUHYAcTa), CuoHOBA, cu(oHakIanampHa (puc. 1).

[Ile omHa cTpyKTypa BHHMKJIA B pe3ylbTaTi KatareHe3y (MPUCTOCYBaHHS 10
CHpPOIICHUX YMOB ICHYBAaHHS, SIKI BHUSIBJSIOTHCS B TMOSIBI O3HAK HEIOPO3BHUTKY,
3HIKEHHI1 3arajibHOTO PiBHA Oprasizailii) — ame0o0igHa.

MoHnaaHa CTPYKTypa — CTPYKTYpa, SIka XapaKTepU3YEThCS HASBHICTIO OJHOTO
YU JIEKUIbKOX JIKT'YTHUKIB, 32 JIOTIOMOIOI0 SIKMX BOJIOPOCTI aKTUBHO PYXalOThCS Y
BOJI1, 3yCTPIYAETHCA CePe/l OTHOKITITUHHUX, KOJOHIAIBHUX 1 IIEHOO1aIbHUX (hOPM.

I[ManbMmenoinHa CTPYKTypa, reMiMOHaJgHAa — TMOCTiHHA QopMma pocTy, sKa
XapaKTepU3y€eThbCs 3’€IHAHHSIM KJIITUH BOJOPOCTEH, $AKI YTBOPIOIOTH CIU3UCTI
CKym4eHHS TeBHOI (OpMH, B SIKUX KIITHHU 3aHypeHl B CHUIBHUN CiIH3, alie
HE3aJICKHI OJHA BIJ OJHOI 1 INIa3MaTHYHUX 3B’SI3KIB MK CO00I0 HE MaloTh,
HEPYXJMBlI Yy BEreTaTUBHOMY CTaHi, 3 pPYyAUMEHTAMU OpraHell MpUTAMaHHHUX
MOHAJHUM OpraHi3MaM.

KokoinHa cTpykTypa — CTpyKTypa, fKa XapaKTepH3ye€TbCs OKpeMuMu abo
3’€JHAHUMHU B KOJIOHII KJIITUHAMHU PI3HOMAHITHOI (OpPMHU, 3 TBEPJOIO OOOJOHKOIO 1
MPOTOIUIACTOM SIK Yy POCIMHHMX KJIITUH (0€3 CKOPOTJIMBHUX BaKyoJ€d, CTUTM), B
BEreTaTUBHOMY CTaH1 3aBX/1 M030aBJICH] JUKTYTUKIB a00 TICEBIOMO/I11B.

CapumMHOiZHA CTPYKTYypa - HEpPYXJIMBI OpPraHi3MU KOKOIAHOro rabiTycy, aie
3laTHI 10 HAWOPOCTIIIOTO BHUJY KIITHHHOTO TMOAULYy y TPbOX B3a€EMHO
MEePHEHANKYJISIPHUX TUIOCKOCTAX 1 TOMY MOXKYTh YTBOPIOBATH MTAKETOBUIHI (hopmu.

Hurtyacra crpykTypa (TpHXajbHa)— CTPYKTypa, SKa XapaKTEePHU3yeEThCs
CKJIQJICHHSIM KJIITUH (HEPYXOMHUX) B HUTKH OJAHOPSIHI YU 3 JACKIIBKOX PSAIIB KIITHH,
mpocTi ado posramyxeni. [Toaut kiTiTHH BiIOYBAa€ETHCS B OJIHIN IIOCKOCTI.

PisHOHHTHAcTa CTPYKTYpa (reTepoTpuxajbHa)— HHUTYACTA CTPYKTYpa, SAKa
CKJIQZIA€EThCS 3 JIBOX YACTUH — TOPH3OHTAIBHOI, sIKa CTEIUTHCS MO CcyocTpary i
BEPTUKAIBHOI, IPSIMOCTOSAYOL.

IlceBaonmapenxiMaTo3Ha CTPYKTypa - YTBOPCHHS BEJIMKUX 00 €MHUX
0araTOKJIITUHHUX TAJIOMIB B pPE3yJbTaTl 3pOCTAHHS PO3TaTYKEHUX HUTOK.

ITapenxiMaTo3Ha CTPYKTYpa - YTBOPIOETHCA BHACHIAOK AUICHHS KIITUH Y
TPHOX B3a€EMHO MEPICHANKYISIPHAX HAMPSMaX.

CudonHanbHa CTPYKTypa — CTPYKTypa, SIKa XapaKTepU3ye€ThCs BIIACYTHICTIO
BCEpEIUHI CIIaHl KIITUHHUX MEPEropoIoK MPU HAsIBHOCTI BEJIUKOI KUIBKOCTI sIiEp.

CudoHoknanajibHa CTPYKTYPa — CTPYKTYpa, KA XapaKTEPUIYETHCS CKIIATHO
moOyJ0BaHOO CJIAHHIO 3 TIEPBUHHO 0araTosiICPHUX CETMEHTIB.

AMe00inHa (pu3onoaiajibHa) - CTPYKTYpa, AKa XapaKTepPU3y€eThCs BIACYTHICTIO
TBEPAOi KIITUHHOI OOOJOHKM 1 TMOCTIMHOI (QOpMH B pe3yibTaTi YTBOPEHHS
nceBmonoin  (3ycTpiyaeTbess cepel  30J0TUCTUX, >KOBTO3EIEHUX, JIHO(ITOBUX
BOJIOPOCTEN).



Puc. 1. Tunu MOpQoJIOTIUHOT CTPYKTYPH TiJIa BOJOPOCTEN:

1 — ameboigHa, 2 — MoHaaHa, 3 — MaJbMeENOinTHA (2 — CKOPOTIWBI Bakyou), 4 —
KOJIOiMHA, 5 — capuuHOigHa, 6 — HUTYAcTa (TpUXayibHa), 7 — pi3HOHMUTYACTA (a —
HUTKH, IO CTEIAThCSA, O — BHUCXiAHI HUTKH), 8 — IICeBIOINapeHXiMaTo3Ha, 9 —
napeHxiMaTo3Ha (3araJqbHUI BUTIISA 1 ToTIepeuHuit 3pi3 Tajgomy), 10 cudonanbha, 11
— cudoHOKIagaIbHA.

I[{uToJsorist Bogopocrei

Knimunni nokpueu. KiniTuHu BOAOpOCTEH, MOAIOHO 0 1HIIUX OpraHi3MiB,
CKJIQIal0ThCsl 3 TPOTOIJIACTa, SKUH OTOYEHHWH MEMOpaHOK — IUIa3MaJieMO¥o.
Krnituan, 1o BKpUTI IWIIe TMJa3MajeMol0, Ha3WBalOTh TOIUMH. Y JIEIKHX
BOJOPOCTE € BHYTpINIHI KIITHHHI TMOKPUBU, SKI  PO3TAlIOBYIOTHCS  IiA
IUIa3MaJIeMOI0: IeJiKyja (Mae OiTKOBY MPHPOIY 1 BiIMIYeHA y €BIVICHO(]ITOBHX),
nepuriacT (OnucaHui y KpUnTo(iTOBHX 1 MPEACTAaBICHUI O1IKOBUMH IIJIACTHHKAMH,
OJIMH AP SKUX PO3TAIIOBYETHCS ITiJI TUIA3MAaJIeMOI0, 1HIIWK — HaJ Hero), Texa (abo
ampiccva) (MemMOpaHHI yXHPI Y JIHODITOBHX).

VY psny BOIOPOCTEH KIITUHU MOBEPX IUIa3MalieMHd MOXYThb MAaTH OpTraHivHI,
BaITHSKOBI 1 KDEMHE3EMOBI JIyCOUKH.
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Y OinbmIOCTI 3BEpXYy MPOTOIUIACTy (OPMYETbCA KIITHUHHI OOOJOHKH 3
OpraHIiYHUX pEYOBHMH a00 maHIUpl Ta ckeneth 3 MiHepaibHUX. (OO00JI0OHKA
CKJIQJIA€EThCSl 3 JIBOX KOMIIOHEHTIB: aMOp(HOro maTpukca 1 3aHypeHOTrO B HbBOIO
(hiOpIIIPHOTO CKEJIETHOIO KOMITOHEHTA. Y CKJIaJ MAaTPUKCY BXOSATh TeMIIEII0N03H 1
NEKTUHOBI pedyoBUHU. OCHOBHUMHU CKEJIETHUMHU ToJicaxapuaamiu € nemntonosa (B-1,4-
D-rimokan), MmaHHaH 1 KcuiiaH. OKpiM CKEJIETHUX MOJicaXxapu/iiB, MaTPUKC 000JIOHOK
MOXK€ MICTUTH IHKPYCTYIOUM PEYOBHHHM — KPEMHE3eM, CIOpPOIOJIIECHIH, KapOoHAT
KaJIbIif0 Ta 1H. BHyTpimHI mrapu oOOJIOHKH 3BHYANHO IETIOJI03HI, MOBEPXHEBI —
NEKTUHOBI, 3/IaTHI JIETKO TiAPOI3yBaTUCA 1 y Takuil crocid GopmyBaTu 30BHIIIHIN
CIIU3.

B xiiTHHHUX OOOJOHKaX CHHBO3EJICHUX BOAOPOCTEH 3HAWACHI MEKTHHH,
BYTJICBOJIU, JIMOMOJICaXapuaH Ta MypEiH.

MiHepanbH1 30BHIIIHI TIOKPUBH, OCHOBY SIKMX CKJIa/Ia€ KPEMHE3EM, XapaKTEpHI
JUIS. T1aTOMOBUX Ta JUKTIOXO(ITOBUX BOJOPOCTEH. Y 1aTOMOBHX BOJIOPOCTEH
KpPEMHE3EeM YTBOPIOE MAHIIUP Y BUTJISAII ABOCTYJIKOBOT KOPOOKH. Y NUKTIOXO(ITOBUX
BOJIOPOCTEH KpeMHe3eM (OopMye CHCTEMY 30BHIIIHIX TPYOOK, IO 3'€IHYIOTHCS MiXk
co0or0 y BUIISAl Kommka. KpemMHe3eMOBMil KOUIMK BKPUTHM MIApOM CIHM3Y 1
HA3UBAETHCS KPEMHE3EMOBHUM CKEJIETOM.

Aoepnuii anapam. B npotoriacti IpoOKapiOTUYHUX BOAOPOCTEH sIEpHUI
anmapatr mnpencraBieHud opHiero Monekynoro JIHK, mo 3amMkHeHa y KuIblie,
MPUKpIIJIEHA A0 MJIa3MaJleMU 1 HE OTOYEHA SAEpHOI0 000J0HKOI0. KpiM TOro, BoHa
HE MOB's13aHa 3 O1IKaMHU-T1ICTOHAMM.

SAnepHuii amapar €yKaplOTUHYHMX BOJOPOCTEH MPENCTABICHHUM SApOM, SIKe
MICTUTh XpOMOCOMHU, SJIEPIIE 1 AJIEPHY OOOTOHKY.

VY O11bIIOCTI BOJOPOCTEN 3 BTOPUHHO CUMOIOTUYHUMM TJIACTUIAMH 30BHIIIIHS
MeMOpaHa sjpa TMepexXoJuTh Yy 30BHIIIHIO, YETBEPTY MeMOpaHy OO0O0JIOHKU
XJIOPOILIACTY — XJIOPOIUIACTHY €HAOIJIa3MAaTUUHY CITKY. B 1IbOMy BHUMAnKy siApo Ta
IJIaCTHU/IA YTBOPIOIOTh €UHE CTPYKTYpHE LILJIE.

3a TOBEMIHKOIO sJIEPHOI OOOJIOHKH TiJ] Yac MITO3y OCTaHHIM MOJIISIOTH Ha
BIJIKpUTHIA, 3aKPUTUHN Ta HAMIBBIAKPUTUNA. Y OLIBIIOCTI €BKAPIOT siIEPHA 000JIOHKA Y
npodasi pyHHY€ETHCS, 1 XPOMOCOMH IIiJT 4ac MOy PO3MINIYIOThCS O€3M0CePeTHBO Y
nuroriasmMi. MiTo3 3 TakuM THIIOM IIOBEIIHKH SASPHOI OOOJIOHKHM HA3WBAaIOTh
BiikputuM. [Ipote, y gacTuHmn BogopocTeir 0007I0HKA MPHU MO SIpa 3aIUIIAETHCS
1HTakTHOIO. TO/1 MITO3 HA3UBAIOTh 3aKPUTUM. Y ACSKUX BOJOPOCTEH 00OJIOHKA MPU
MO SiAjpa PYHHYETHCS JIMIIE HA TOJII0caxX SApa, 1 yepe3 OTBOPH B AP0 MPOXOIATh
MIKpPOTPYOOUKH BepeTeHa MojAuly. MiTo3 3 4YacTKOBUM pPYWHYBaHHSIM SIE€PHOI
000JIOHKH HA3WBalOTh HAMIBBIAKPUTUM.

Enoonnasmamuuna cimka (€HIOTIa3MaTUYHUNA PETHKYIIOM) y BOJIOPOCTEH
pI3HMX BIIAUTIB TpEACTaBIeHA CHUCTEMOIO pO3Taly)KEHUX Yy IUTOIIa3Mi i
B3a€EMOIIOB I3aHUX B CHUCTEMY MEMOpPAHHHMX KaHAJIbBI(IB, IMCTEPH, MOPOKHUH 1
BUKOHY€E (YHKI[II0O BHYTPIIIHBOKIITUHHOTO 1 MDKKIIITUHHOTO TpaHcmopTy. YacTtuHa
MeMOpaH 13 pubocoMaMu 3/1IHCHIOE O10CUHTE3 O1IIKY.

VY eykapioTHdHUX BOjaOpocTel prbocomu mpenctasieHi 80S dacTkamu, a y
npokapiotiB 70S. OcTaHHI BiAMIY€HI TaKOXX B XJOPOIIACTaX Ta MITOXOHIPISX
€yKaplOTUYHUX BOJIOPOCTEH.
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VY BCiX eykaplOTUYHUX BOJIOPOCTEH B KIIITHHAX HAsIBHUHA OIWH a00 KUIbKa
Komnaexcie I'onvooci, 323BU4ail po3TalioBaHUX MOOIH3Y spa.

VY BonopocTeit, 31aTHUX 10 (HaroTpoHOTO TUITY KUBJICHHS (BUAM 3 BIIAUIIB
Euglenophyta ta Dinophyta, Ta neski xmopapaxHiodiTosi, padigodiToBi, 30JI0THUCTI
Ta KpUOTO(ITOBI BOJOPOCTI), B ILHUTOIUIa3MI MOXYTh CIOCTEPITaTUCS mMpPAasHi
6aKyo.i.

KpiMm Toro, B KJIITMHaX BOJOPOCTEW 3HAXOIATHCA OJHOMEMOpaHHI OpraHelu
Taki SK Ji30comu (MICTATH KOMIUIEKC TiIPOJIITUYHUX (DEPMEHTIB 1 MPUIMAIOThH
y4acTh y IMpoliecax BHYTPIUIHBOKIITUHHOTO TPABIICHHS) Ta YacTO HEPOKCUCOMU
(myxupIii 3 eJIeKTPOHHO-IIUIBHUM BMICTOM, $IKi MIiCTSATh (DEPMEHT MepOKCcHIa3zy, 10
PO3KJIaJIa€ MEPEKUC BOJHIO Ha KHCEHb Ta BOAY, 1, TAKUM YMHOM, BIJIITPA€ BAXJIHUBY
poJib y CBITJIOBIH (ha3i HOTOCHUHTERY).

VY 0araToKIITUHHUX BOJOPOCTEN 3 BIAJUIIB OypHX, UEPBOHUX Ta 3€JICHUX, a
TaKOX JJIs JESKUX OJHOKIITHUHHUX, 30KpeMa — J1aTOMOBUX BOJOPOCTEH, Yy
LUTOIJIa3MI YaCTO MOYKHA CHOCTEPIraTu akyoni 3 Kiaimunuum coxkom. L1 Bakyomi
BIJIMEKOBYIOTBHCS B/l IMTOIUIa3MH MEMOpaHOI0, SIKy Ha3MBalOTh TOHOIIIACT. Bakyouni
3 KJIITUHHUM COKOM MICTSATh BOJY, OpTaHIYH1 KUCJIOTH Ta aMiHOKUCIIOTH, MiHEpaJIbHI
PEYOBHHM, 1 BIIITPAIOTH BAKIIUBY POJIb Y PETYIIAIIi OCMOTUYHOIO THCKY B KJIITHHI Ta
aKyMYJIIOIOTh Psijl IPOAYKTIB METa00J13My KIITHHH.

VY 611pIIOCTI MPICHOBOJAHUX BOJOPOCTEH-IPKTYTUKOHOCIIIB, a TAKOX Y JCSKHX
HEPYXOMUX MPEICTABHUKIB, OCMOPETYJISATOPHY (YHKIIIO BHUKOHYIOTh CKOPOMIUGE
(nynvcywui) eaxyoni, sKi BUBOJATH HA30BHI HAJIMIIKOBY BOJYy, IO MOCTIMHO
HAJXOJIUTh Y KIITUHY. Y AMHOPITOBUX BOAOPOCTEH (DYHKIIII CKOPOTIMBHUX BaKyoJieh
BUKOHYIOTb CHUCTEMH BEJIMKHUX pO3Tay>)KEHUX I1HBariHauid Iula3MajgemMu, UIo
oTpuManu Ha3By my3ypa. Ily3ynum He 37aTHI 10 Myjbcallii, BIAKPUBAIOTHCS HA30BHI
BY3bKHM KaHajioM. Bopa, 1o HaaxoauTh B My3yJdd 3 KIITHHH, BUBOJUTHCS Yepes
KaHaJl Ha30BHI MAaCUBHO.

JDiccymukosuit anapam. Y BOJOPOCTEH, IOMIOHO JI0 IHIIUX €BKapioT,
JOKTYTUKOBUM — amapaT BKIIOYA€ JOKTYTHKH, iX 0Oa3alpHl TijJa Ta CHUCTEMY
JDKTYTUKOBUX KOpeHiB. [loBepXHs IKryTHka Moke OyTH TIaJeHbKOI a00 HECTH Ha
co0i CyOMIKpOCKOIIYHI BOJIOCKH — MacTuroHemu (OOKOBI BHPOCTH Yy BHUIJISII
TpyOOUOK AlaMeTpoM 0 SHM), YM CYOMIKpPOCKOIIYHI JyCOYKH. MacTUroHEeMH Y
BOJIOPOCTEH AOCUTH PI3HOMAHITHI, Ta y 3araJIbHOMY BUIJISIII MMOAUISAIOTHCS HA TPOCTI,
JIBOWICHH1 Ta TPUWICHHI — PETPOHEMH,

Y  yacTMHM  BOJOpPOCTeW 13  JDKTYTHKOBUM  amaparoM  IOB's3aHi
¢homopeuenmopui cucmemu.

doTtopeenTopu MOXYTb OYTH pO3TAlllOBaHI NPH OCHOBI JDKTYTHKA, Ha
MeMOpaHi MIaCTUIM Ta 1H.

3 ¢oTopenentopoM Moke OyTH TOB’s3aHa cmuzma (BIUKO), IO BUKOHYE
GyHKIIT MHUpMH, 32 TOMTOMOTOIO SIKO1 KJIITHHA BU3HAYAa€ HANpSM TaJiHHS CBITIA Ha
dotopenientop. Cturma 3abapBiieHa y YepBOHUN KOJIP, 1 MOXE PO3TAIIOBYBATUCS
ab0 B nurTormiasmi (eBriaeHo(diToBi, eBCTUrMaToQiToOBl, AMHODITOBI BOAOPOCTI), a00 y
MJIaCTU/L (30JI0TUCTI, )KOBTO3€JIEH1, ekl TMHO(]ITOB1, ranTodiToBi, KpUNTO(HITOBI TA
3eJIeH1 BOJOPOCTI).

Pi3HOMaHITHICTh Mimoxonopianbnozo anapamy TPOABISAETLCS, B TEpIIy
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yepry, 3a MoOp(OJIOTi€l0 MITOXOHAPIaTbHUX KPUCT. Tak, y €eBIVIEHO(DITOBUX B
MITOXOH/IPISIX HasIBHI TPU THUIH KPUCT — IUIACTMHYACTI, TPYOYACTl Ta AUCKOBUIHI. Y
IJ1IayKOUUCTO(MITOBUX, 3€JCHUX, YEPBOHUX Ta KPUNTO(MITOBUX BOJOPOCTEH — JHUIIE
IJIACTUHYACTI KPUCTHU, B I1HIIMX BUIJIUJIAX B MITOXOHAPISX IEepeBaXalOTh KPUCTH
TpyoOuactoi popmu.

DomocunmemuyHull anapam y €ykKapioTUYHUX BOJIOPOCTEH MpeICcTaBIICHUN
IJIACTUAMHU, 0 MICTATh XJ0po(dUI — XJIOpoIUIacTaMu. XJIOPOIUIACTH, MOAI0HO 10
MITOXOHJIPiH, SBIAIOTH CO0OI eHmocuMOioTHuHI opradHenmu 3 BiacHor JIHK i
pubocomamu. Bin 1muTOMIa3Mu  XJOPOIJIACT BiIMEXKOBYETHCS JBO-, TpU- abo
JOTUPUMEMOpaHHOI 0000HKOI0. KilbKicTh MeMOpaH OOOJOHKH MEBHUM YHHOM
BiloOpakae MOXOJDKEHHS JaHOi IIacTuAd (MepBUHHO CHUMOIOTHYHE ab0 BTOPUHHO
cuMmOiotnune). TpeTio Ta dYeTBEpTYy OOOJIOHKM IUIACTUAM 1€ HA3UBaIOTh
XJIOPOIJIACTHOK €HOMIIa3MaTUYHOK CITKOK. [IpocTip MiX Apyrorwo 1 TpeThoro
000JIOHKaMU — MEePUTUIACTHIHUM.

Po3pi3HAIOTE TpU TUINK TEPBUHHO CHUMOIOTMYHMX IUTACTHII: XJIOPOILJIACT
Chlorophyta, ponommact Rhodophyta i mianena (mianoruiact) Glaucocystophyta. Bei
MEPBUHHI XJIOPOIUIACTH OTOYEHI MOJIBINHUMHU MEMOpaHaMH.

BropunHo cuMOIOTHYHI TUIACTHIM TOXOJATH B XJIOpPOIUIACTIB  abo
POJIOILIACTIB 1 OTOYEH1 TphoMa abo yoTupma MemOpanamu. Cepesl HUX PO3pPI3HSIOTh!
poiodiTHOTO TUMY 13 HyKJIeoMOpdoM 1 6e3 HykieoMopdy Ta XJIOpo(iTHOTO TUITY 13
HyKJIeoMopdoM 1 6e3 HykieoMopdy.

Hykneomopd — penykoBaHe sIpo €yKaplOTUYHOTO €HJAOCMMOIOHTA, IO
3HAXOAUTBCS MDK JPYrol0 1 TPEThO0 MeMOpaHaMHu BTOPUHHOCHUMOIOTHUYHUX
MIACTU, TOOTO Y IEPUTIIACTHIHOMY TIPOCTOPI.

VY xjopormactax 0ararbOox BOJOPOCTEH MOXHA CIOCTEPIraTd OCOOJIUBY
CTPYKTYpY — nipenoio. llipeHoin sBisge coO0 OUIKOBE TUIO, IO YTBOPEHE
dbepmernToM pudynbo3o-nudocdar kapookcunazorw (RUBISCO). Po6orta mporo
(dbepMeHTy KOHTPOJIOE IMOYATKOBI eramu TeMHOBOi (a3u dorocuntesy. IlipeHoin
MOe OyTH OOJSIMOBaHMM KpoxmajieM, 1 Toai Jgo0pe MOMITHUM B ONTHYHUN
Mikpockor. IIpore y OuIbIIOCTI BOAOpPOCTEW TipeHOin TONMWH, 1 1 #oro
CIIOCTEPEKEHHSI HEOOXITHO MPOBOJUTU CIICIIalibHI ITUTOXIMIUHI 3a0apBieHHS a0o
BUKOPHCTOBYBATH METOJIM €IIEKTPOHHOI MIKPOCKOITIi.

Y Bomopocrteii Bijiomi Tpu Tunu xsopodimis: a, b, ¢. B kiituHi Moxke OyTH
HasgBHUM abo0 TiIbKM xyopodin a, abo KoMOIiHalis JBOX XJOPOQUIB, 3 SIKUX
OCHOBHUH — I1e XJI0podis a, 1omaTkoBuii — b abo c.

Hpyra rpyna mirMeHTiB — (QiKOOiTIHU. BUIIIAIOTE TpU OCHOBHI TpymHu
(1KOOLTIHIB — 1€ YepBOHUMN (DIKOEPUTPHUH, Ta CUHI — (DIKOIIIaHIH Ta ao(IKOLIaHIH.

Tperst rpyna mirMeHTiB — KapOTHHOIIM — MaloTh KOBTE, YepBOoHE abo Oype
3a0apBJICHHS 1 SBJISIFOTH COOOIO 130MPEHOIIHI MOJ1E€HOBI MIrMeHTH. J[0 KapOTHUHOIIB
HaJeXaTh KAPOTUHU Ta X OKUCIICHI MOX1AH1 — KCAaHTO(IH.

VY BopopocTell BUSABIEHO YOTHPU TUIHU KapoTuHiB — o (anbda), B (Oera), vy
(rama), ¢ (emciyion)._KcaHTodiau € BOJOPO3UMHHUMH MITMEHTaMHU, K1 MMOAUISIOTh Ha
TPU OCHOBHI TpPyHH: a) KCAHTO(UIN JIOTETHOBrO psiny (JtOTEiH, BiOJaKCAHTHH,
HEOKCAHTHH, 3€aKCaHTUH, aHTEPAKCAHTHH); 0) KCAaHTO(DLIN 1aTOKCAHTUHOBOTO PAIY
(maToKCaHTHH, MiaJiHOKCAHTHH, MIHOKCAHTHH, (YKOKCAHTHH); B) crernudivHi,
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BJIACTHUBI MMEBHUM BII1JIaM BOJIOPOCTEH.

Cxian Ta KUIBKICTh XJIOPOQIIiB, KapOTUHOIAIB Ta (DIKOOUIIHIB 3yYMOBIIOIOTh
3a0apBJICHHS BOJOPOCTEBUX KJIITHH Yy TIEBHHUM KOJIP.

Ilpooykmu acuminayii. SIk KiHIEBUN NPOAYKT (POTOCHMHTE3Y Y BOAOpPOCTEH
YTBOPIOIOTHCS BYTJIEBOJAM, SIKI HAKOMUYYIOThCS B KJIITMHAX SIK OCHOBHI PE3€pBHI
MOKUBHI PEYOBMHHU. Y BOJOPOCTEW 3amacaroThCs TMOJICaxapuad JBOX OCHOBHHX
IpyIl: ToO-Tepiie, KpoxXMalb Ta TDJIKOTeH-MOMIOHI mnojicaxapuad. [Ipoayktu
ACUMIJIAIIT Y BOJOPOCTEH Pi3HHUX BIAJAUIIB Pi3HI, 1 HAKOMUIYIOTHCS 00 B IUTOIIIA3MI
(y Oimbmiocti BigaumiB), abo B MEPUIUIACTUAHOMY MPOCTOpl (KpUNTO(ITOBI
BOJIOpOCTi), abo0 B IuIacTUAI (3elieHI BOJOPOCTI Ta Bulll pociuHu). Kpim
noJiicaxapuaiB, KIITHHA Maike BCiX BOJOPOCTEN MPH CTapiHHI 3aTHI HAKOMTUIYBaTH
omito. B nedakux Bigauiax (30KpemMa, y CHHBO3EJIEHHX BOJOPOCTEH) MOXKYTh
3amacatvcsl TakoX as3oT- Ta (ocPopoBMICHI crnofdyku: IiaHodiuH (mojaiMep
aMIHOKHCIIOT apriHiHy Ta acnapariny) Ta nojidocdarHi Tijia, BiIMOBIIHO.

Po3mHOKeHHs

Po3MHOXEHHST eyKaplOTMYHUX BOJIOPOCTEH Ha OPraHi3MEHHOMY piBHI
B1IOYBA€ThCS B PI3HOMAHITHUX ¢Gopmax, IHTepHpeTaiis 1 Kiacudikaiis SKUX He
OJIHO3HAYHA B PI3HUX JiKepeax. Po3moBcoKeH1d TOYIl 30py PO ICHYBaHHS TPHOX
TOJIOBHUX THUITIB PO3MHOXEHHSI B POCIMHHOMY CBIT1: BET€TaTUBHOTO, O€3CTaTEeBOrO 1
CTaTeBOTO, HA Cy4aCHOMY €Tali MPOTUIIOCTABISATHCS TMOJOXKEHHS JIMIIE MpO JBa
TOJIOBHUX THUIU PO3MHOXKEHHS: cTaTeBe 1 Oe3ctareBe. OCTaHHA TOYKa 30py
OOTPYHTOBYETHCS JTaHUMH TEHETUKH TIPO HASBHICTh CYTTEBUX TI'E€HETUIHHUX
BIJIMIHHOCTEH MiX CTaTeBUM 1 0€3CTaTeBUM PO3MHOXKEHHSM, a came MPO HasBHICTh
TCHETHUYHOI peKOMOIHAIII{ B MEPIIIOMY BUMAAKY 1 30€peKEHHSIM BUX1THOTO TEHOTHUITY,
3a BUKJIIOYEHHSM BHITAJIKOBUX MyTallid, B JApyromy. Mix BereTaTUBHHM i
0e3rocepeIHbO Oe3CTaTEBUM PO3MHOKEHHSIM TaKl BIIMIHHOCTI BiICYTHI.

Jlo 6ecemamuenozo po3mmnodrcennsa BOAOPOCTEN BITHOCITHCS: MPOCTE TIICHHS
HaJBOE, (parMeHTallisi CJiaHi y TOMY YHCIII KOJIOHIaJIbHO1, BUBOJAKOBUMHU OpyHbKaMU
Ta Oynp0amMu, akiHETaMH.

bescmameee po3mmnosicennsn BiIOYBAEThCA 3a JIOTIOMOTOKO CIIEIIaIi30BaHUX
KJIITHH - CIIOP, SIKI YTBOPIOIOTHCS Y CIIOPAHTisX (puc.2).

Puc. 2. Criopu eykapioTHIHIX BOJIOPOCTEN: a — CIOpaHTii, 6 — 300cmopa, B —
arIaHoCIopa, I — aBTOCTIOPA.

VY BIAMOBIAHOCTI 31 3JATHICTIO JI0 AKTUBHOTO PYXy CHOpU MOAUISIOTH Ha
PYXJIMB1 13 JDKTYTHKAaMH — 300CHOPU, HEPYXOMi 3 KIITHHHUMU TOKPHUBAMU —
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aIIaHOCIIOPH Ta aBTOCIOPH, Ta MAJIOPYXJIMBI aMeOOiHi, 0 M030aBJIeH] JKTyTHKIB
— MOHOCTIOPH, TETPACIOpPH.

Cmameeuii npoyec BiOyBaeTbCad Yy BHUJII Tojoramii, i3oramii, rereporamii,
ooramii, KoH 1oraiii (puc. 3). 3ycTpida€eThCsl TAKOXK aBTOTramisl.

Fosoramisns — HaWmpocCTIIMA TUI CTATEBOrO MPOLECY Y OTHOKIITHHHUX
OpraHi3MiB, MpHU SKOMY HE YTBOPIOIOTHbCS TaMETH, a 3JIMBAIOTHCA JBI PYXJIMBI
mo30aByicHI O00OJOHOK BETreTaTHBHI KIITUHU (BIAOMHH Yy JESKHX 3€JICHUX,
30JI0THCTHX Ta 1H. BOJIOPOCTEH ).

I3oramiss — THO crareBoro mporecy, MpU SKOMY PYXJHUBI TaMeTH, SKi
3MUBAIOTHCA, HE PO3PI3HAIOTHCS MOP(OIIOTIUHO.

IeTeporamisi — Tum cTaTeBOro MpPOIECY, MPU SKOMY BiJOYBAE€THCS 3JIUTTS
(KomyJisiIisl) PYXJIMBUX TaMeT, $KI PO3PI3HAIOTHCA MO po3MipaMm, ¢opmi abo
MOBEIIHII TIPY KOMYJISIII.

QOoramist — TUN CTAaTEBOroO MPOIlECY, MPHU SIKOMY BEJIMKA 1 HEpyXoMma KiHOda
cTaTeBa KIITUHA (SAULEKITITHHA) 3aIUTIIHIOETHCS HEBEIUKOIO PYXJIMBOIO YOJIOBIUOIO
CTaTEBOIO KJIITHHOIO (CIIEpPMATO30i10M) (JIUIIE Y YEPBOHUX BOJOPOCTEN HEPYXIIUBOIO
— criepmMaliiem).

Kown’oramisi — dopma crareBoro nporecy npu skii 3JIMBalOThCS MPOTOIUIACTH
JIBOX PIBHOILIIHHUX KJITHH, SIKI HE MalOTh MOPQOJIOTIuHOT JqudepeHItialii Ha 40I0B14i
1 K1HOY1 CTaTEB1 €JIEMEHTH.

ABTOraMisi — THIT CTaT€BOTO TPOIECY, MPHU SKOMY AWIUIOIIHE SAPO KITITHHH
IOUIMTBCS MEMO030M, 13 YOTHUPBOX sIIep JBAa PYMHYIOThCA, a JBa 3JMBAIOTHCS 1
YTBOPIOETHCS 3Ur0Ta (BiIOMUN Y 11aTOMOBUX BOJOPOCTEM).

Puc. 3. Buau rameTtoramii 1 KOH toraiist y
BOJIOPOCTEil: a — 130ramis, 0 —
reTeporamisi, B — ooramisi, T —

KOH Forarfis.

Cepen BOIOpOCTEH 13 CTATEBUM MPOILIECOM 130TaMI€I0 € TOMO- 1 FeTepoTaIivuH1
BU/IN.

I'omomanizm — NBOCTATEBICTh y JEAKUX BOAOPOCTEH, NIPH SIKiil BCl OCOOMHHU
JAHOTO BHJAY MAarOTh MOp(GOJOriYHO 1 (i310J0TIYHO PIBHOIIHHI TaloMu. Y

TOMOTAJTIYHUX BUAIB AK "+" (YMOBHO XiHO4Yi), Tak 1 "-" (YMOBHO YOJIOBIYi) TaMeTH
YTBOPIOIOTHCS Ha OJTHOMY TaJIOMi, 1 37aTHI KOIMYJIOBATH MIXK COOOI0.
I'emepomanizm - pO3AUIBHOCTATEBICTh Y JESKUX BOJOPOCTEH, sKa He

Bi0Opa)kaeThCsl 30BHI Ha Oy/OBI BereTaTUBHUX a00 CTaTEBUX OpPTraHiB 1 CTaTEBHUX
KJIITUH, OJHAKOBUX Yy 000X crareil. Y rereportainiyHux BumiB "+" ta "-" rameru
PO3BUBAIOTHCS HA PI3HUX TajloMax.
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Uk po3BUTKY BOAOPOCTEH

[{ukam pO3BUTKY BOJIOPOCTEH Ay>KE PI3HOMAHITHI.

YacTtrHa BOAOpOCTEH HE Ma€ CTAaTeBUX IIPOIECIB, 1HIIN MAOTh 1 y I[LOMY
BUIAJIKY PO3PI3HSIIOTh ramiodazHuii, 1umioda3Huid Ta ramioauniaohasHui KUTTEBI
LUKJIH.

Ha3By >XUTTEBUM LMKJIAM Jal0Th, B MEPIILy Yepry, 3a HabopaMu XpOMOCOM
(TIO1MHICTIO) BEreTaTUBHMX CTaAildl pO3BUTKY. SKIIO BereTaTUBHA CTafisd Mae
rarioiqHui  Hallp XpOMOCOM, JKATTEBHA IMKJI HA3WBAIOTh TIamiodasHuM,
ouIUIoinHui Hablp — aumiodasHuM. SIKIIO X B JKUTTEBOMY MKl YEPTYIOTHCS
BETETATUBHI CTafil SK 3 TAIUIOITHUM, TaK 1 3 JUIUIOITHAM Ha0OpOM XPOMOCOM, TO
KUTTEBUU IUKI PO3TISAAEThCS K rammoaumiodasauii. I[locnmigoBHICT, 3MiH
IJIOIAHOCTI MPOTSITOM KUTTEBOTO ITUKITY HA3UBAIOTh 3MIHOO siIepHUX (as.

[lin eecemamuenumu cmadiamu (TOKONIHHSAMM) PO3YMIIOTH TI CTali,
MPOTSATOM SIKHX BOJOPOCTI AaKTUBHO BETETYIOTh Ta YTBOPIOIOTH PEMPOIYyKTHUBHI
kiituHU. [1i1 penpoyKTUBHUMH KIITHHAMU PO3YMIIOTh CHEIliali30BaHl KIITHHU 5K
0e3cTaTeBoro, Tak 1 CTaTEBOI0 PO3MHOXKEHHS — CIIOPU Ta TaMETH. 3aJIEKHO BiJl THITY
PO3MHOKEHHS (HecTaTeBe a00 CTaTeBe) Cepell BEreTaTUBHUX CTaJlid PO3PI3HSIOTH
cnopodiT — MOKOJIIHHS, 0 YTBOPIOE CIOPH, raMeTO(dIT — MOKOJIHHSA, 10 YTBOPIOE
ramMeTH, Ta raMeTocnopodiT — MOKOIIHHS, sIKE 3/1aTHE YTBOPIOBATH SIK TaMETH, TaK 1
CIIOPH.

Y  KUTTEBOMY ULHKII MOX€ OYTH MPUCYTHE TUIBKM OJHE IOKOJIHHS
(Hanpuknan, TUIbKKM rametodit abo TUIbKKA TameTocnopodit), abo pi3HI MOKOJIHHS
HEPETYJSIPHO YW PEryJIIpHO 3MIHIOIOTBHCS OJIHE OAHUM (HAmpuKiIala, crnopogit
3MIHIOETbCA TaMeTo(diToM, a raMeTo(iT, B CBOIO 4epry, cnopoditom). 3anexHo BiA
OO PO3PI3HAIOTh JKUTTEBI I[UKIM 0€3 3MIHM TOKOJiHb, 3 HENPaBWIHLHUM
YepryBaHHSM TIOKOJIIHb Ta 3 TPABWJIBHMM YEPTyBaHHSM TOKOJiHb. SIKIO TIpH
YepryBaHHI TMOKOJIHb pI3HI TOKOJIHHS MOPQOJOTIYHO MOAIOHI (HApUKIA,
ramMeTo(iT 30BHI HE BIJIPI3HIETHCS Bl COpodiTy), TO TaKe YEepPryBaHHS MOKOJIHb
HA3WBAIOTh 130MOPQHUM, y MPOTHIICKHOMY BHUIAIKY (HAMPHUKIAJT, KOJU CIOPOPIT
MaKpOCKOIIYHUHN, a TaMeTO(PIT MIKPOCKOMIYHHI) YepryBaHHS MOKOJIIHb HAa3WBAIOTh
rerepoMopdHUM.

Bunu, y skux ogHa ¥l Ta )k cama 0cOOMHA 3/1aTHA MPOJYKyBaTU raMeTu 000X
CTaTeBUX 3HAKiB, Ha3MBAIOTh JBOCTATEBUMU (OJHOJOMHHMMH), & Ti, Y SIKUX YOJIOBIUi
Ta JKIHOYl TaMEeTH YTBOPIOIOTHCS HA PI3HUX OCOOMHAX — pPO3MIJILHOCTATEBUMU
(nBomomuumu). Konu 4onoBiua Ta ’KiHOYA POCIMHU MOMITHO BIIPI3HAIOTHCS 3a
30BHIIIHIM BUTJISIZIOM, TO TaKe SIBUIIE HA3UBAIOTh CTATEBUM TUMOP(HI3MOM.

CrareBHil TpoIEC 3aKiHYYETHCS YTBOPCHHSM 3UTOTH 3 JHUILIOTIHHM SIPOM.
YacTo BOHa BKPUBAETHCS O0OJIOHKOIO, MEPEMOBHIOETHCS TOKUBHUMH PEUOBUHAMH 1
MOTIM MICIIsA TPUBAJIOTro Yacy crokoro (abo Hi) mpopoctae. BoHa Moxke mpopocTu
peayKiiiHuM aiaeHHsM. [Ipu 11,0My MOJI0/1i POCIMHM TaIjIoiHI 1 BCS BEreTaTUBHA
¢daza iX MPOXOAWTH y TAIUIOITHOMY CTaHI — II€ POCIWHU TalUIOHTH (HAMPUKIA,
XJIaMiJIOMaHaJi¥, BOJHBOKCH, BOJSHA CITOYKA, YJIOTPUKCH). Y IHINMUX BETeTaTUBHA
¢daza muIIoinHa 1 peAYKIIHHAN MOAUT BiIOYBAETHCS TIEpPE YTBOPSHHSIM TaMeT — I1e
TUIUTOHTH (HAMIPUKJIIA, 1aTOMOBI BOJIOPOCTI, €Kl Oypi, 13 3€JCHUX - OJUH 13 BUIIB
knagodopu). € BOAOPOCTI Y AKUX PEIYKIIHHUM MOIIIOM YTBOPIOIOTHCS 300CTIOPH 1
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aTUTAaHOCTIOPH Ha JUIUIOTAHOMY TajoMi. [3 300Cmopu BUPOCTAIOTh TaIlIOINHI TaJIOMH,
SK1 3[aTHI TUIBKH JI0 CTAaT€BOT0 PO3MHOXKEHHS. I3 3UTOTH BHpPOCTA€E TUILIOTTHUMN
TaJIOM, SIKMH 1aCTh 3HOBY PEAYKIINHUM JIJIEHHSIM 300CTIOPH (CIIOPH).

Meiio3 (penykuiiHUN TOALT) MOXKe BiOyBaTHCS Ha OAHIA 3 TPbOX CTaid
KUTTEBOrO IUKIY: 1) Ha cTamli ONpopoCTaHHS 3WIOTH — TaK 3BaHA 3UTOTHYHA
PeNyKIlis, MPH IBOMY MOJIOJI POCIMHHU TaIluioifHl 1 BCS BereraruBHa ¢asza ix
IPOXOAUTh y TaIuIoiAHOMY cTaHi (ramoda3Huil >KUTTEBUU IMKI);, 2) Ha cTajii
YTBOPEHHsI TaMeT (raMeTUYHA PEeAYKIIis), P IbOMY BereTaTuBHA ¢aza JUIUIOITHA
(murutoda3HU KUTTEBUN ITUKI); 3) TpU YTBOPEHHI CHOp (CHOpUYHA PEYKILis ), TIPH
IIbOMY CIIOPH YTBOPIOIOTHCS HA JUIUIOIMHOMY TaJlOMi 1 JAIOTh MOYATOK TaruIoiTHAM
TajJoMaM, 3JaTHAM TUIBKH JI0 CTaTeBOTO PO3MHOXEHHS (Tarutoauruioha3Huii
KUTTEBUM 1MKI). Kpim Toro, BifioMi BHUOAAKHU, KOJIU MEHO3 BIIOYBA€ETHCS Y
BEreTaTUBHUX (COMATHYHUX) KIITHHAX (COMaTHYHA PEAYKILs).

Cucrema Bogopocreit

['ereporenna rpymna BOJOpPOCTEH po3JiJieHa HA BEIUKY KUIBKICTh BIUIUTIB 1
KJIaciB, sIK1 BXOJIATh JI0 PI3HUX HajapcTB Procaryota i Eucaryota. Coit BIIMITHTH, 1110
JUIL Cy4acHOI CHCTEMAaTWKH BOJOPOCTEH XapakTepHO HASBHICTh 3HAYHOI KLUTBKOCTI
CHCTEM, SIK1 PI3HATHCS MK COO00 B OUTBININ a00 MEHIIIIH CTyTIeHI.

B ocHoBi OumbiiocTi 3 HUX € JaHi MOpQOJIOTiYHOI (30BHINIHBOT) OyI0BU
BOJIOPOCTEW, OTPUMaHl Ha CYyOKIITUHHOMY, KJIITHHHOMY Ta 1HIUBIIYyaJbHOMY pPIBHSX.
OcobnuBe 3Hau€HHs B HUX HAJaHE CKJAaay MIrMEHTIB (POTOCMHTETHMYHOIO arapary,
ysIBIIEHb PO OCHOBHI (hopMH OynOBM iX TUIA, SIBUL] Mapajesi3My, OCOOJMBOCTSIM
OHTOMOP(OTeHE3Y, CKOJIOTTYHUX BJIACTUBOCTSIX TOIIIO.

HaiiOipir  BiJOMOIO CHCTEMOIO BOJOPOCTEH, MOOY/IOBAaHOK Ha OCHOBI
MOPQOJIOTO-IIUTONOTIYHUX AaHuX, € cuctema J[.K 3eposa (1972). B nemio 3miHeHOMY
BHUTJISAJII 13 BpaxyBaHHSAM HOBUX Ha TOM dYac JOCSITHEHb B Tajy3i JOCIIKCHb
BOJIOPOCTE BOHA HaBelleHAa y JOBIAKOBOMY BHAaHHI «Bomopocnu. CrpaBouHUK
(1989):

ALGAE
Hanuapcrpo Ilpokapioru - Procaryota

IapcTrBo ®oTocunTe3yr0vi npokapiorn - Photoprocaryota
MinmapcTro [MpokapioTuuni Bogopocti - Procaryophycobionta

e Biooin Cunvoszeneni éodopocmi - Cyanophyta

e Biooin Ilpokapiomuuni 3eneni sodopocmi - Prochlorophyta

HanuapcrBo EykapioTn

HapcrBo Pociimnm - Vegetabilia
MinmapcrBo barpsinku - Rhodobionta

e Biooin Yepsoni éooopocmi - Rhodophyta
MinmapcTBo Cnpas:xHi Bogopocri - Phycobionta

e Biooin Eeznenosi sooopocmi - Euglenophyta

e Biooin /linoghimosi é00opocmi - Dinophyta

e Biooin Kpinmogimosi éooopocmi - Cryptophyta

e Biooin Paghiooghimosi éooopocmi - Raphidophyta

e Biooin 3onomucmi eodopocmi - Chrysophyta
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Biooin /liamomosi 6o0opocmi - Bacillariophyta
Biooin JKoemo3seneni éooopocmi - Xanthophyta
Biooin Bypi eooopocmi - Phaeophyta

Biooin 3eneni sodopocmi - Chlorophyta

Biooin Xapoei eodopocmi - Charophyta

HecTaGinbHICTh cydacHOi CHCTEMAaTHKH BOJOPOCTEH 3yMOBIJICHA 1H(pOpMaIiiHIM
BUOYXOM, III0 CTaBCS BHACIIJIOK 3aCTOCYBaHHS HOBHMX METOJIB JOCHIIKEHHS
(eMeKTPOHHO-MIKPOCKOITIYHUX, Ol0XIMIYHUX, (hi310JIOTIYHIX, MOJICKYISIPHUX Ta 1H.) Ta
Crpo0OI0 3aCTOCYBATH BCIO BiIoMY 1H(MOPMAIIiO TIPH TIOOYIOBI CUCTEM.

Haii6inbmioi nomyssipHocTi B octanHl 10 pokiB HaOynau METOAM MOJEKYIISIPHOI
OloJyiorii, SKl JIO3BOJISIIOTH BCTAHOBHTH TEHETWYHI OCOOJMBOCTI BHIIB. BUIBIIICTH
JOCIIAHUKIB, SIKI MPALOIOTh y Taly3l MOJEKYJSIpHOI (PUIOTreHii HUKYMX €BKaploT, Y
AKOCTI MapKepy BUKOPHCTOBYIOTh Mojekynn PHK manoi cyboaunumi pubocomu adbo
KOJYIOUMH ii TeH. YHIBEpPCAIbHICTh I[LOTO MAPKEPy MOSCHIOETHCS MOT0 00OB’S3KOBOIO
MIPUCYTHICTIO y PI3HUX BIILIax (THIAX) 1 apcTBaxX €ykapioT 1 mpokapiorT. Haituacrime
BUKOPHUCTOBYIOTh JIaHl aHajli3y TI'eHIB, sKi KOIyloTh prubocomaibHy 16S 1 18S PHK. Ha
ChOT'OJIHI HAKOITMYEHO BEJIMYE3HUI MaTepiall PO HYKJICOTUIAHY MOCIIIOBHICTb T'€HIB, 1110
KOAYIOTh Mayli CYOOJMHHUII eyKaploTuuHux 1 mnpokapiotmunux pPHK, skuit
30cepe/HKeHU y OaHKax TaHUX.

[Ipote choromaHi Bce OUIBINE JOCHITHUKIB PO3YMIIOTH: Pi3HI MOJICKYJISIPHI O3HAKU
MOBHUHH1 OyTH BpIBHOBaXKEHI B CBOIM 3HAYYIIOCTI SIK Mi>K COOOIO TaK 1 3 MOP(OIOTTYHUMU
(YNBTpacTpyKTypHUMHU B TOMY YHCJI1) O3HaKaMU, XIMIYHUMHU, (D1310JIOTTYHUMHU Ta 1H. 1 HE
PO3MIIAATUCS Y SIKOCTI MPOBIIHUX.

B ocHOBY gaHOro mociOHMKa MOKJIAJ€HA CUCTEMa BOJOPOCTEH, sika MOOyJ0BaHa
BIAMOBIIHO TEOPii €HAOCMMOIOTUYHOIO MOXO/HKEHHS €BKaploT, BPaXOBYIOUM OCTAHHI
JlaHl JTOCTIKEHb BOJOPOCTEN Ha YJIBTPACTPYKTYPHOMY 1 MOJIEKYJsipHOMY piBHsX. L5
cucTeMa HaBezlieHa y poOoTi BiloMUX YKpaiHchkux anbrosioris H.IT. Maciok ta LIO.
KocrikoBa (Asnsrosioris, 2002)

Bucynyra na npu ki"mi 19 — nmowarky 20 cromitrs A.€. Illumnepom, K.C.
MepexkoBcbkuM 1 A.C. @aMiHIMHUM 1 po3BUHEHA y Apyri nonoBuHi 20 ctomiTrs JI.
Marenic rinore3a cuMmOioreHe3y y TOJajibIIOMYy 3Haillia pi3HOMAaHITHI
MIATBEPIKCHHS] Y KOHKPETHUX JTOCITIKCHHSIX.

Ha cporomni BBakaeThCs JOKa3aHUM ICHYBaHHS B KIITHHI €yKapioT, IO
HallMEHIIIE, TPbOX HE CIHOPIAHEHUX TEHOMIB: SIEPHOTO, IUIACTUIHOTO 1
MITOXOHApiabHOTO. BeCi TpU TeHOMH TOXOIATH BIJ TEPBUHHUX JOSIAECPHUX
opraHizMiB — Procaryota. KpiMm Toro, y KiIbKOX BiJilaX BOAOPOCTEW BUSBICHUMN
reHOM HyKJeoMop(dy - SApornoAiOHOI CTPYKTYpH, PO3TAIIOBAaHOI MK OOOJIOHKOIO
IacTUAM  Ta  OCOOJMBOIO  KIITMHHOK  CHUCTEMOK  —  XJIOPOIUIACTHOIO
€HJIOIIa3MaTUYHOO CITKOIO.

Haguapcrso Ilpokapioru — Procaryota
Ey6axkrepii — Eubacteria
Binain Cyanophyta — cunbo3eeHi BogopocTi.



15

[Tpokapiotnuni ¢oToaBTOTpOoHI OpraHizMu. € OHIEI 3 HAWAABHINIUX TPYI
Ha miaHeTi. BBaxkawoTs, mo Cyanophyta Bunukiau Ouis 3,5-3,8 mipa. pokiB Tomy. Y
cydyacHii ¢iopi Bimomo Ourst 2000 BuIIB, SKI TOIIMPEHI Yy BOJAHUX OloTOmax
(61TBIIIOI0 MIPOIO TMPICHMX) Ta MO3aBOAHUX. BOHU 31aTHI POCTH TaM, A€ HE MOXKYTh
ICHYBaTH HIisIK1 1HIII POCJIIMHHM 1 BITHOCATHCS J0 MOHEPHUX OPTaHi3MiB.

Hanuapcreo EBkapioru — Eucaryota
Juckokpucratu — Discicristates

['pyna auckokpuctaT 00’€HY€ MEPBUHHO TeTepOoTpodHI OpraHi3MH 1 OJUH
BijIin Bomopocteir — Euglenophyta, ski xapakTtepu3yroTbcs MITOXOHIpIsIME 13
PI3HOMaHITHOIO (POPMOIO KPHUCT ajie cepel] HUX 00O0B’SI3KOBO MPUCYTHI JUCKOMOA10HI
KPHUCTH.

Binain Euglenophyta — eBriieHodiTOBI BOJIOPOCTI.

Jlo BiIOUTy BIJHOCATBCS MEPBHUHHO TreTepoTpodHi, (QoToaBTOTpo(dHI Ta
BTOPUHHO TeTepOTPO(PHI BOAOPOCTI SIKI MaIOTh KIITUHHUN TOKPUB y BUTIIAII
neaikyiau. Y (poroaBTOTpO(HUX NPEICTaBHUKIB IUIACTUIM BTOPUHHO CUMOIOTHYHI,
xjiopodiTHOrO TUIy. BOHM OTpUMai TIacTHAY BHACIIIOK BTOPUHHOTO cUMO103Yy 13
3€JIECHUMH BOJOPOCTSMM 1 JOKa30M IIbOI'O € HasBHICTh TPbOX MEMOpaH HAaBKOJIO
TUTACTHIH.

EBriaenoditoBi BiIHOCATH O BITHOCHO MOJIOJUX 3 €BOJIOLIMHOI TOUKH 30PYy
OpraHi3MiB. 3a IaJie0aJblOJIOTIYHUMH JIAaHUMH, HAWJIaBHINII BHUKOMHI PEIITKH
Euglenophyta natyroTecs BikoM 01151 65 MIIH. poKiB (KaliHO30HM, TPETUHHUI MEPION).
Bignin nHapaxoBye Oinsg 1000 BHIIB MIKPOCKOMIYHHMX BOJOPOCTEH, MOLIMPEHUX
MEPEBAKHO Y MPICHUX KOHTUHEHTAIBHUX BOJoMMax. OKpeMi MpeACTaBHUKU BEAYTh
napazutuyHui cnoci0 kutTd. IIpakTuyHO BCi €BrIEHOMITOBI € MOHAJIHUMH
OJIHOKJIITUHHUMH OPraHi3MaMHu.

Tyoynoxpucraru — Tubulocristates

[IpenacraBauku Tpynu  TyOyJIOKpUCTAT  XapaKTEPU3YIOTHCS  HASBHICTIO
TpyO4YacTuX, TEPEIIHYPOBAHUX TMPU OCHOBI MITOXOHApiaNbHUX KpucT. [pyna
TyOyJOKpHuCTaT 00’€HY€ PI3HOMAHITHI HaWmpocTimi, rpudonoaiOHI OpraHizMu a
TaKOX dboToaBTOTpOdHI: XJIOpaxHio(hiTOBI, padinodiToBi, 30JI0THCTI,
€BCTUTMATO(ITOBI, KOBTO3€JICHI, Oypi, A1aTOMOBi, TUKTIOXO(ITOBI Ta AMHODITOBI
BoziopocTi. Bci  (doToaBTOTpOdHI NPENCTABHUKKA MAIOTh IUIACTUIN BHUKIIOYHO
BTOPUHHO CUMOIOTHYHOTO THUITY 13 HOTUpMa MeMOpaHaMHu.

OcoOnmuBy mno3uiito cepen  (HoTroaBTOTpOHUX TYOYJOKpUCTAT 3aliMae
HEBEJIMKA Tpyla OpraHi3miB i3 aMe00iHOI0 CTPYKTYPOIO Tijla, CBOEPITHOK OY10BOIO
JOKTYTUKOBOTO  amapary (BiACYTHI TpPHU4YIEHHI MAacCTUTOHEMU — PETpPOHEMH) 1
HyKJIeoMOophoM B NEPUILNIACTUIHOMY TPOCTOpi ska oOO0’€elHAaHA Yy  BIAALI
XJIOPOPaxHiOPITOBUX BOJOPOCTEH.

[HI1 BiAA1TM BOJOPOCTEN PO3MOALICHI MIXK IBOMA TpylaMu — CTPaMEHOIIN 1
ATHBEOJISITH.

Binaia Chlorarachniophyta — xmopapaxuiodiToBi BOJopoCTi.

KnituHn 1ux BOXOpOCTEM ToOMi, a BEreTaTUBHE TIIO MPEACTABIICHE
ame0oigamu, 31aTHUMU 00'eAHyBaTuCs y miasmoii. [lnactuau xiaopoditHoro Tumy
13 HyKeMopdom. Bimain BkiIro4ae 4OTUPU POJH 3 IIICTbMA BUJIAMHU, 1110 MEIIKAIOTh Y
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Mopsx. BiacyTHicTh rerepoTpo@HUX PopM cepea XJI0paxHioPITOBUX BOAOPOCTEN Ta
yac OTpUMAaHHS IJIACTUJIA CBIIYUTH IIPO Ie0JIOTIYHY MOJIOJICTD IIbOTO BIJILITY.

Cmpamenoninu — Stramenopiles

B rpyny crpameHomnuiiB i3 ¢oT0aBTOTPOPHUX OpraHi3MiB YBIWILIN Ti, IO
MarTh BTOPUHHO CUMOIOTHYHI IIJIACTUIU pOoA0(ITHOTO TUITY 13 XJopoditamu a Ta C.
KimiTuHaHI mOKpuBHM pi3HOMaHITHI. XapaKTepHa O3HaKa — HAsSBHICTh Ha IOBEPXHI
JDKTYTUKIB OCOOJIMBUX TPUWICHHUX MAaCTUTOHEM — PETPOHEM.

Binaia Rhaphidophyta — padinoditosi BogopocTi.

Knituan padigoditroBux Bomopocteil romi. Ha mnepenabomy KiHII €
3armuOJIeHHs — BOPOHKA, 3 fKOi BHUXOASTH JBa PI3HOHAIPABICHUX JDKTYTHKA
HEOJHAKOBO1 JIOBXKMHM 1 OyI0BU. XapaKTepHi OCOOJMBOCTI — HASABHICTH IiJl
MJIa3MaJIeMOI0 CIU3UCTUX TUIEIh Ta CYMpPaHyKJIeapHOTO anapaTy Ha BEpXHINA YacTHHI
anpa. [IpoaykT acumuisiii — omisl.

Y mpomy Binaml choroani BimoMo Omu3zbko S50 BumiB 3 10 pomiB, yci
MPEACTABHUKA € BHUKIIOYHO OJHOKIITUHHHHUMH MOHAQJHUMHU BOJOPOCTSAMHU, IO
MEIIKAIOTh Y MPICHUX KOHTUHEHTAIBHUX BOJOMMAX Ta PIAKO Y MOPSIX.

Binain Chrysophyta — 3omoTtrcTi BogopocrTi.

KniTuHM 30510THCTUX BOAOPOCTEH Todi (3 KPEMHE3EMOBUMH JIyCOUKaMU abo
0e3 Hux) abo BKpuUTi 000J0HKOIO. [IponyKT acuminAlii — XpU30JIaMiHAPHH.
XapakTtepHa OCOOJUMBICTh — HASBHICTh Yy MXUTTEBOMY LMKl CTaAll €HIOT€HHUX
KPEMHE3EMOBUX LIUCT (CBOEPIIHICTh MPOLIECY YTBOPEHHS LKCT MOJSATae y TOMY, IO
00oi0HKa (OPMYETHCS HE HABKOJIO TIPOTOILIACTY, a 3aKJIaJaEThCSl BCEPEAMHI HOTO).

Chrysophyta BBaxkaeThcsi BIIHOCHO MOJIOJAUM BifioM. HaliiaBHil BUKOIIHI
pElITKH AaTyroThest BikoM Oinst 240 MuIH. poOKiB (TpiacoBH TMepiof, Me303010).
Cyuacny ¢unopy Chrysophyta npencrasistors Ouis 1000 BuAiIB, siIKi BUHUKIUA Yy
MajeoreHl Ta HEOTeHi. 30JIOTUCTI BOJOPOCTI MEMIKAIOTh MEPEBAKHO y MPICHUX
BOJIOIMAax, 1 € B OCHOBHOMY MOHaJHUMHU opraHizMamu. Cepea 30J0THCTUX
BOJIOPOCTEH € reTepoTpodHI OpraHi3MHU.

Binain Eustigmatophyta — escturmaroditoBi BogopocTi.

EBcturmatodiToBi  BOJOPOCTI MaOTh KIITUHH  BKPUTI  MEKTUHOBOIO
ob6ononkor. ITpoaykT acumindiii — Xpu3ojJaMiHapuH. XapakTepHa OCOOJIUBICTh —
HAsBHICTh y MOHAJIHUX CTafill yHIKaIbHOTO (HOTOPEIENTOPHOIO armapary,
PO3TAIlIOBAHOTO Y IUTOILIa3M1 01711 OCHOBH JIKT'YTHUKIB.

Bigain wapaxoBye Oins 30 BUIIB OJAHOKIITUHHHUX, BUKJIIOYHO KOKOITHUX
OpraHi3MiB, MOLIMPEHUX MEPEBAKHO Y I'PYHTAX, IPICHOMY Ta MOPCHKOMY IJIAaHKTOHI.

Bigain Xanthophyta — sxoBTO3€es€eHI BOIOPOCTI.

KiiTuHu JKOBTO3€JIEHUX BOJOPOCTEH BKPHUTI MEKTUHOBOK a00 IIETIOJI03HO-
MEKTUHOBOI 000JI0HKOI0. [IpoAyKT acuMumsIii — Xpu3onamMiHapuH. XapakTepHa
0COOJIUBICTD — BIICYTHICTH KOBTOI'O KCAHTO(PLITY (PyKOKCAaHTHHY.

Bigmin nmapaxoBye Ouns 600 BUAIB OJHOKIITUHHUX, OaraTOKIITHHHHX Ta
HEKIITUHHUX  CU(OHAIBHMX  BOJOPOCTEH, M0  MEMIKalTh Yy  MPICHHUX
KOHTHHEHTAJbHUX BOONHMax, rpyHtax. Cepeq HHX € TakoX aepodiTHI OpraHi3MHu.
JIOCTOBIpHI BUKOIHI PEIITKH BIJOMI 3 TPIaCOBUX BIIKJIaA1B Me303010 (Oist 240 MIH.
POKIB TOMY), HMOBIpHI — 3 KaM'sHOBYT1IbHOTO Tiepiony (300-340 MiH. pOKiB TOMY).
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Binaia Phaeophyta — 6ypi BomopocTi.

Bbypi BomopocTi — OaraTOKJIITHHHI OpraHi3MH, KJIITUHH SIKUX BKPHTI
EJTI0I03HO-TIEKTUHOBOIO 000JIOHKOIO, JI0 CKIIay SIKOT BXOIATH ajbriHatu. I[Ipomykr
ACUMUJISIIT — JIJaMiHAPHH.

Bignain napaxoBye 61151 2000 BUIIB K1 TOMIMPEH] MaiiKe BUKIIIOYHO B MOPSIX,
0COOJIMBO TIOMIPHUX 1 NPUIOJSIPHUX MUPOT. HaljmaBHIiII JOCTOBIpHI BHUKOIIHI
pelTKr Oypux BOJOpOCTEe MaroTh Bik 0111 400 MITH. pOKIB, a iX BIpOTiAHI PEIITKHA —
61511 570 MITH. POKIB.

Binain Bacillariophyta — niatomoBi BogopocTi.

KniTuan n1iaToMOBHX BOAOPOCTEH BKPUTI KPEMHE3EMOBUM  MHaHIIMPOM.
[IpoayKT acuMinsIii — XpU30JaMiHAPUH.

Bignin namiuye Oinbiie 20 THUC. BUIIB KOKOiTHOI MOP(OIOTIYHOT CTPYKTYPH.
Jl1aToMOB1 BOJIOPOCTI BUHHMKJIM MOPIBHAHO HeAaBHO — O 130 MIIH. pOKIB TOMY, Y
KpeuassHui mepiof; paHepo30r0, Malke OJHOYACHO 3 KBITKOBUMH POCIHMHAMU. Y
TETMEpPIIHIA Yac J1aTOMOBI MepedyBalOTh Yy CTaHl O10JIOTIYHOTO MpOrpecy 1 €
JTIOMIHYIOUOIO TPYIO0 Y MOPCHKUX Ta MPICHOBOJHUX O10TOMAX.

Binain Dictyochophyta — nuktioxodhiToBi BOJOpPOCT:I.

Cepen nuktioxodiToBUX BojopocTed € ¢GOTOaBTOTpOPHI Ta BTOPUHHO
reTepoTpodHi Opra”izaMu 13 TOJUMHU KIITHUHM (YaCTUHA TIPEICTABHUKIB Ma€
BHYTpIIIHIN KpemHe3eMoBui ckener). [Ipoaykr acuminamii — Xpu3ojJaMiHapHUH.
XapakTtepHa OCOOJMBICTh —  acOIiOBaHICTh  0Oa3aJbHUX T  JKTYTUKIB
0e31ocepeHbO 3 AIEPHOI0 MEMOPAHOIO, 0€3 y4acTi JKT'YTUKOBHX KOPEHIB.

Bigain o6'ennye 61151 40 BUIIB MIKPOCKOTIIYHUX OJHOKIITUHHUX BOJIOPOCTEH 3
MOHaJIHOIO a00 ame00inHo OymoBoro. Bimoma TakoK 3HauHA KUIBKICTh BUKOITHUX
nukTioxodiToBux. HaiigaBHimn npeacTaBHUKM MaroTh Bik Outs 120 MIIH. pOKIB.
[TomwmpeHi TUKTIOX0(ITOBI NEPEBAKHO Y MIIAHKTOHI MOPIB Ta MPICHUX BOJOUM.

Anveeonsamu — Alveolatae

['pyna o6'eqnye opranizMu, y IKMX KJIITHHU MalOTh OCOOJIMBI — abBEOIHOBaHI
— TOKPWBH, B YTBOPEHHI SIKMX 3HA4YHY pOJb BIJIITPAIOTh MIKPOTPyOOuKu. Jls
aNMbBEOJIAT XapakTEpHI pi3HI BaplaHTH SACPHOTO amapary, SKi T[OMITHO
BIJIPI3HSIOTHCS BiJ] TUTIOBOI CXeMH OYJIOBH szipa eBKapioT. PerpoHemu y anbpBeossrt
BIJICYTHI.

Bingain Dinophyta — nurodiToBi BOAOPOCTI.

JuuodiToBl — 11e PoTOABTOTPO(DPHI Ta BTOPUHHO TeTepoTPOdHIOPTaHI3MU Y
AKUX KJIITUHU BKPUTI OCOOJIMBUM THUIIOM MOKPHUBIB — aJIbBEOJbOBAHOIO aM(p1€CMOIO.
[Inactuau BTOPUHHO CHUMOIOTHMYHI 1 JOCHTh PI3HOMaHITHI — XJOPO(ITHOTO Ta
po10(ITHOTO THUMIB. Y MPUMITUBHUX MPEICTABHUKIB SIAPO THUIIOBO €YKapIOTHYHE, Y
HIIKX - MPEICTaBIs€ OCOOTUBUM BapiaHT SJIEPHOTO arnapary — AMHOKAPiOH.

Ho Bigminy BigHocsaTh 611 2000 BuaiB cydacHoi ¢uiopu. Ille 6mauszpko 2000
BUJIIB BiJJOMI Y BHUKOMMHOMY cTaHi. HaiimaBHimm pemTku TUHOGMITOBUX BOJOPOCTEH
MpEe/ICTaBICHI MEPEeBAKHO IIUCTaMHU, AKi 3HaiIeHl y cuirypiiicbkux (435-460 miH.
pPOKiB ToMy) Ta mokeMmOpiickkux (600 MiIH. pokiB) ocamoBux mopojax. [lepeBakHa
OUTBLIICTh CY4aCHUX NTUHO(ITOBUX — 1€ MOPCHKI OJHOKIIITUHHI OpraHi3MH, 4acTHHA
BU/IB MEIIKA€ y MPICHUX Ta COJIOHYBAaTUX BOJOWMAax, NEsAKI — Mapa3uTiB IHIIUX
opranismiB. IlepeBakHa OLTBIIICT, BUIIB € OJHOKIITUHHAUMH MOHAJTHUMU
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Ooprani3MamH, 4acTWHa BHUJIB Ma€ ame00inHy OyaoBy. IcCHye Takok HeBelIMYKa rpymna
TUHO(ITOBUX BOJOPOCTEH 3 TEMIMOHAJHHMM, KOKOIJHUM Ta HUTYACTUM THUIIAMU
MOPGOJIOTIYHOT CTPYKTYPH TiJa.

Inaruxpucraru — Platycristates

OpraHi3mu M€l rPyNu XapaKTepU3yrThCs HASBHICTIO IIACTUHYACTUX (1HKOIH
— TaKOXX TPyOUaCTHX) HE MEPEIIHYPOBAHUX IIPU OCHOBI MITOXOHAPIABHUX KpUCT. Ls
rpyna o0’e€Hye pi3HI OpraHi3MH, sKIi MOXHa TOJUIMTH Ha TakKl TPYMH: POCIUHHU,
CHpaBkHI TpUOU Ta TBApUHU. Y TPYIy POCIUH KPIM BUIIMX BXOAWUTH PAI BIAILIIB
BOJIOPOCTEH: TanTo(iTOB1, KpUNTOPITOBI, TMAYKOIUCTO(ITOBI, YEPBOHI Ta 3EJICHI.

Pocaunu — Plantae

Binain Haptophyta — ranrodiToBi Bogopocri.

®oT0aBTOTPO(HI Ta BTOPUHHO TETEPOTPOPHI OpraHi3MH, IO MaIOTh
MITOXOHJpIl 3 TpyOUacTUMHU KpUCTaMH (MPOTE HE MEPEIIHYPOBAHUMH IIPH OCHOBI),
KJIIITUHHUMA TTOKPUB, MPECTABICHUHN MJIa3MaJIeMOI0, 110 3 30BHIIIHBOIO OOKY BKpHUTa
CyOMIKpPOCKOIIIYHUMH ~OPTaHO-MIHEpPAIbHUMHU JIyCOUYKaMH, a 3 BHYTPIIIHBOTO
HiJICTeNIeHa LUCTEpHOI0 TnepudepiiiHoi  eHaoruiasMaTHuHoi  ciTku. [lmactuau
BTOPUHHO CUMOIOTHYHI, POIO(ITHOTO THUITY.

Bigmin napaxoBye 611 500 BHIIB MOHATHUX Ta Y MEHIIHN CTYIIeHI KOKOTTHUX
opraHi3miB. binbmiicte ranTopiToBUX — 1€ MOPCBHKI OJHOKIITHHHI OpraHi3MH.
BukonHi rantodiToBi yTBOPHIA OCHOBHI BIKIIAIU KPEHIH.

Binain Cryptophyta — kpuntodiToBi BOZOpOCTI.

®oT0aBTOTpO(HI Ta BTOPUHHO TETEPOTPO(PHI OpraHi3MH 3 KIITUHHUN
MOKPUBOM TMPEJCTABIICHUM MEPUILIACTOM. [lnacTuam BTOPUHHO CUMOIOTHYHI,
poaodiTHOTO THUIY, 3 HYKJIEOMOPHOM, SKUH MICTUTH JOJATKOBUN T€HETUYHUMN
marepiai.

Bignin nHapaxoBye Onu3bko 200 BHIIB OAHOKIITHHHUX MIKPOCKOIIYHUX
MOHAQJHUX BOJIOPOCTEH, MOIMIMPEHUX SK y KOHTHHEHTAJIbHUX BOJOWMAax, Tak 1 B
MOPSIX.

Binain Glaucocystophyta — riaykonuctohiToBi BOAOPOCTI.

['maykorucTodiToBl BOJOPOCTI MatOTh amp1€cMONONI0HUN KITITHHHUN TTOKPUB.
[lnactuam TnEepBUHHO CUMOIOTHYHI, TIAYKOMHCTO(ITHOrO THMY (IiaHEeNH), MIXK
30BHINIHBOIO Ta BHYTPINTHEOIO MEMOpPAHAMH XJIOPOILIACTHOT 0OOJIOHKHU 30epiraeThes
miap Mypeiny. HaifsickpaBima ocoOnuBICTh BIJAUTY — 1€ HAasBHICTh YHIKaJIbHOTO
(OTOCHHTETHYHOTO amapaTy, MpPEACTaBICHOTO IliaHelaMd — BUJAO3MIHCHUMHU
CUMOIOTUYHUMH CHHBO3EJICHUMH BOJIOPOCTSIMU, SIKI BTpaTWIM 3JaTHICTh [0
CaMOCTIMHOTO ICHYBaHHS 11032 MEKaMH KJIITUHU-TOCIIOAApS.

[TpoayKT acUMUJISILIIT — KPOXMaJib, 1110 BIAKIAAAETHCS Y IUTOIIA3MI.

HapaxoBye Oins 10 BUIIB BUIBHOICHYIOUMX MOHAQJIHMX Ta TeMIMOHAIHUX
MIKPOCKOIIIYHUX  OJHOKJITUHHHUX  BOAOPOCTEH, TMOUIMPEHHX Yy  MPICHUX
KOHTHHEHTAJbHUX BOJIOMMAaX.

Binaia Rhodophyta — gepBoni Bogopocri.

KniTuHn 4epBOHUX BOJOPOCTEN BKPUTI LETIOJIO3HO-TIEKTHHOBOIO 000JIOHKOIO 3
¢ikokonoinamu. Ilmactuam  mepBUHHO  CUMOIOTHYHI,  POJO(ITHOIO  THILY
(pomomutactu), 3 MOOJUHOKUMH Tuiakoinamu. [IponykT acuminsnii — OarpsHKOBHIA
KpoxMaib, M0 BiAKIanaeTbcs y muromiadmi. CrenudiyHa o3HaKa — TMOBHA
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BIJICYTHICTb JDKTYTUKOBHX CTaJliH.

Bigmin HapaxoBye Outgs 5000 BuIiB nepeBaXHO 0OaraTOKIITHHHUX
MaKpOCKOITIYHUX BOAOpOCTeH. Maibke BCi YEepBOHI BOJIOPOCTI € MENIKaHIIMHU
OCHTOCHUX Ta TEepU(]PITOHHUX MOPCHKUX YIPYIIOBaHb, 1, JUIIE SIK BUHATOK, JCSIKI
BUIM 3YCTPIYAIOTBCSA Y TMPICHUX BOMOMMax Ta y IpyHTaX. BUKOMHI pemTku
Rhodophyta Bimomi 3 panaboro naneo3orw (keMopiid, 600 MITH. pOKiB TOMY).

Bingian Chlorophyta — 3eneni Bogopocri.

3enmeHi BOAOPOCTI MalOTh KIITHHM BKPHUTI IJIa3MaleMOl0 a0 KIITHHHOIO
o0ononkoro. [lnactuan nepBUHHO CUMOI0THYHI, XJIOPO(ITHOTO TUITY (XJIOPOILJIACTH).
[IponykT acuMinsmii — KpoxMmaib, IO BIAKIAAAE€THCA Yy XJoporuiacTi. Bigain e
HAWYMCIEHHIIINUM Cepesl BOJOPOCTEH. 3a JaHUMHU PI3HUX aBTOPIB, BiH HapaxoBye 20-
25 tuc. BUaiB. HalijaBHIII pemITKY BIAOMI 3 BEPXHBOTO JOKEMOpPII0 — MPOTEPO3010
(6uta 1400 miH. pokiB). 3es€HI BOAOPOCTI MOUIMPEHI B MPICHUX Ta TileprajiiHHUX
BOJIOMMAx, B MOPSAX Ta OK€aHaX, B HA3eMHHUX 010TOIAaX, HA CHITY Ta JbOLY.

Bin 3eneHux BogopocTeil MOXOAATh BUILL POCIUHH.

Tema: Binain Cunbo3seneni Bogopocri - Cyanophyta

Merta 3ansarTs: BuBuntu 0y10BYy, pO3MHOKEHHS, PO3IOBCIOIKEHHS 1
3HAYEHHS CUHbO3EJIEHUX BOAOpPOCTEe. O3HAHOMUTHUCH 13 HAOLIBII MOIIUPEHUMH Ta
BAKJIMBUMHU Yy IPAKTUYHOMY BIJJHOILIEHHI POJAMH CHHBO3EJIEHUX BOAOPOCTEM.
HaBuuTtuch onucyBaTu 1 BU3HA4YAaTH BOJOPOCTI JAHOTO BIJILTY HA PIBHI POJIB.

Mamepianu ma ob61a0HanHA: MIKPOCKOT, TIOKPUBHI Ta MPEAMETHI CKEIbLIS,
npenapyBajibHi F'OJIKK, CEPBETKA, MIHIIET, yamika [leTpi 3 Bogoto, 1 % po3uun
METHJICHOBOTO CHHBOTO, JKHMB1 a00 (pikcoBaHi BojopocTi poiB Microcystis,
Gloeocopsa, Oscillatoria, Phormidium, Lyngbya, Nostoc, Anabaena
GITTpYBaJIBHUN MaMip, BUSHAYHUKN CHHBO3EJICHUX BOJIOPOCTEN, HaBYAIbHI
MMOCIOHMKH, METOIUYHI BKa31BKH, TaOJIHII.

06 exmu: Microcystis, Gloeocopsa, Oscillatoria, Phormidium, Lyngbya,
Nostoc, Anabaena.

Xig 3aHarToa
TeopernuHa yacTuHa

1. BuBunTi 0c001MBOCTI OYJI0OBH, pO3MHOXKEHHS, PO3MOBCIOKEHHS 1
3Ha4YeHHs BojiopocTel By Cyanophyta.
2. O3HaltoMUTHUCH 13 cydacHOIO cucTemoro Biaauty Cyanophyta.

3. BuBuwrtu cnerudiuni pucu poaiB Microcystis, Gloeocopsa,
Oscillatoria, Phormidium, Lyngbya, Nostoc, Anabaena.

Binain Cyanophyta napaxoBye 6mnu3pko 2000 BHIIB sIKI PO3MOBCIOJIKEHI B
pPI3HUX TPICHUX 1 COJOHUX BOJOMMAx 1 MOXYTb OyTH SIK IUIAHKTOHHUMH Tak 1
OenTocHHMU. baraTo cuHbO3eNeHNX KHUBE Y T03aBOASHOMY CEPEIOBHILI: HA TPYHTI, HA
KaMeHsX, Ha Kopl JepeB Ta iH. B amerodmopi VYkpainu Bimomo 611 Bunis
CHUHBO3EJICHUX BOJIOPOCTEN.
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Mopdgonociuna oyoosa

[HauBiIM CHHBO3EIEHUX BOJOPOCTEH OJHOKIITHHHI abo OaraToKJIITHHHI,
MOKYTh YTBOPIOBATH PI3HOMAaHITHI 3'€JHAHHS - KOJIOHII. 3a0apBJIeH] CUHBO3EJIEHI
BOJIOPOCTI 3BHYAHO B crnenuiyHUN CHUHBO-3CJICHUIN KOIIp, ajie X 3a0apBJcHHS
MO’K€ 3HAYHO BapilOBaTH B 3aJI€KHOCTI Bl koMOiHaiii mirmentiB. Cepen Cyanophyta
3YCTpIYa€eThCsl KOKOiJIHA, HUTYAcTa (TpUXOMayibHA) 1 1HOAI pi3HOHUTYAcTa (opma
OyJI0BH TiJa.

OO6OB'A3KOBOIO  CKJIAJOBOI0 YAaCTHHOK HHUTYACTHX (TPUXOMAIIBHUX)
CHHBO3EJICEHUX BOJOPOCTEl € Tpuxomu. BoHM MaroTh HUTHacTy (opmy,
CKJIQIAOTHCS 3 OJTHOTO, piAlie ABOX (0arathbox) psIiB B3a€MO3B'S3aHUX KJIITHH 1
CTaHOBIIATH (Pi310JIOTIUHY €mHICTh. YacTo TPUXOMH OTOYEHI CIU3UCTUMHU ITIXBAMH.
TpuxoMu pa3oM 13 IMXBaMU YTBOPIOIOTH HUTKY.

byooea knimunu

KiiTuHu CHHBO3ENIEHUX BOJOPOCTEN MPOKAPIOTHYHI, MAIOTh JABOIIAPOBY
KIIITUHHY 000JIOHKY (KJIITUHHY CTiHKY). BHYTpimHi#i map noOygoBaHuil 3 Mypeiny
(nentumormikan). Ilei map BignoBigae 3a ¢opMy Ta MEXaHIUYHY MIIHICTh KJIITHH.
30BHIIIHIN MIap MOOYI0BAaHUN MEPEBAKHO 3 MEKTUHOBUX PEUYOBHH Ta MIKpodiOpu,
70 CKJIaAy SIKUX BXOJISATh CKOpOTMBI OuIkd. OcTaHHI 0OYMOBIIOIOTH 3/IaTHICTD
0araTbOX CHMHBO3EJIEHUX BOAOPOCTEH /70 aKTUBHOTO KOB3ai0uoro ado o0epTaibHOIO
pyxy. [loBepx KIITHHHOI OOOJOHKM CHHBO3EJIEHI BOJOPOCTI MOXKYTh MaTH CIM30BY
MIXBY 3 IEKTHHOBUX PEUOBHH.

[{uTomnazMa oOTOYEHA MUTOMJIA3MATUYHOIO MEMOpPAHOI - IUIA3MaJeMOIO.
Haituactime y mnepudepiiiHiii 4acTUHI IIUTOIUIA3MHM 3HAXOJATHCS IUIACTUHYACTI
MeMOpaHH1 CTPYKTYPH - TUIAKOIAH, 3 IKUMU TTOB's13aH1 (POTOCUHTE3YI0Ul MITMEHTH:
xaopodun a, anodikomianid 1 ¢QikamiaH (CHMHI MIrMEHTH), (IKOEPUTPUH
(4uepBOHMI MIrMEHT), [-KapoTWH, KCaHTO(LIM JIIOTETHOBOrO HHKIY (JTIOTETH Ta
3€aKCaHTWH) Ta creuudiuHi  KCaHTOPUIM  CHHBO3EIIGHUX  BOJOpOCTEH  —
OCILIMJIOKCAHTHH, MIKCOKCAHTHH, apaHilMH Ta adaH130]i.

HasiBHICTh y KJIITUHaX KOMIUIEKCY PI13HHUX MITMEHTIB (SIKI XapaKTepU3yHThCS
HEOJHAKOBMMHU MAaKCUMyMaMH MOTJIMHAHHS CBITJIA) CIPHUSIE KPALLId MPUCTOCOBAHOCTI
OpraHi3MiB 10 MIHJIMBUX YMOB HaBKOJIMIIIHBOI'O CEPEAOBHUILIA.

VY ueHTpanbHIM YacTUHI KJIITHHU 3BHYaiiHO po3zrtamoBana JIHK y Burmsmi
rpany’ uu Gidpwit. KpiMm 115010, y KIITUHAX CHHBO3EIEHUX BOJIOPOCTEN € pruOOCOMHU
(70S), BxmroyeHHs (O1TKOBOI TPUPOAM I1aHO(MIIMHOBI TpPaHyIHd — MICHA
HaKOMMYECHHS a30Ty, MOJieApialibHI Tila (KapOOKCHCOMHU) — MICIl HAKOMUYCHHS
dbepmenty pulbynb30-1,5-mudochar-kapbokcunazu (mpuitmMae ydacTb y TpoIeci
dboTocuHTE3y), BOJMIOTHHOBI TpaHynu (momidochartHi TrpaHylan) — MicHA
BinkiIaaeHHs ¢ocdatiB i pe3epByBaHHS €HEPTii, TPaHyJM TIIKOTeHY (ToJlicaxapum) —
3arac BYTJIEBOJHIB 1 €HEPTii, JIMIIHI BKIFOYEHHS — 3a1ac KUpIB). Y AeIKUX (IIepeBaKHO
TUTAHKTOHHUX) CHUHBO3EJICHUX BOJOPOCTEH B KIITHHAX € Tra3oBl BaKyodi. 3 HUMHU
NOB’SI3yIOTh SIBUIIA MIJHATTA IUIAHKTOHHMX BOJOPOCTEH 13 JHA BOAOWMHMIN Ha
MOYaTKy BereTarlii, iX MiaBy4icThb.

YacTrHa CHMHBO3EIICHUX BOJIOPOCTEH KPIM 3BHYAWHUX BETETATHBHUX KIITHH
Ma€e 0COOJIMBI: TeTEPOIUCTH 1 akiHeTH (crounBaroyi criopu). CHHBO3EIEeH1 BOIOPOCTI
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y TaJloMax SIKAX € PI3HI BUAW KJIITHH HA3WBAIOTHh TETEPOIMTHUMH, HA BIAMIHY BiJ
TOMOIIUTHUX, BC1 KJIIITUHU SIKMX OJHAKOBI.

[Tpu yTBOpEHHI T€TEPOIMCT BMICT KIIITHH CTa€ TOMOTEHHHUM, OUTBII OJIANM (110
0e3K0JIbOPOBOro) abo JKOBTYBaTHM. 3puUll TETEPOLMCTA HE MAaloTh BOJIIOTUHY,
1IMaHO(IIMHOBUX 3€peH. THIakoinTu pPyHHYIOThCS 1 (OPMYIOTH HIIJILHO YITaKOBaHI
MeMOpaHu. 3MIHIOETbCS MITMEHTHUH CKJIa1: XJI0pO(dUT 1 KAPOTUHOTAM 3ATUILIAIOTHCS, a
¢ikoliaH, anodikoriaHid 1 PIKOSPUTPUH MPAKTUYHO HE BiaMivatoTbesa. OO0JIOHKaA cTae
JIBOXKOHTYPHOIO; Ha IOJIIOCAX 3’SBIISIIOTHCS TIOPH, SIKI YACTO 3aKPUTI MPOOOYKaAMHU.
['ereporicty OyBarOTh IHTEPKAJSAPHI, KOJM BOHM BUHHUKAIOTh MK BETE€TATUBHHUMU
KIIITHHAMU 1 TEPMIHAJIBHUMHU, KOJIU YTBOPIOIOTHCS 13 KIHIIEBUX BEr€TaTUBHUX KITITHH.

AKiHeTH (CropH, CIIOYMBarOYi CIIOpH) — 1€ 0COOJMBI OHOKIITUHHI YTBOPEHHS
AK1 BUKOHYIOTh (DYHKIIIO 30€pEXKEHHS )KUTTS Y HECHPUATIMBUX YMOBaX. Y BHIIAJKY
KOJHM iX 3 SIBJSIETbCS BEIMKA KUIBKICTh Ha 1HIUBIIl, TO BOHH BUKOHYIOTH 1 (DYHKIIIIO
po3MHOKeHHsI. O00JIOHKA aKiHeT MOTOBIIEHA, YaCTO 13 PUKPACAMH.

Po3mnooscennn

Po3MHOXEHHSI CHHBO3EJIEHUX BOJOPOCTEH BereTaTMBHE: OJHOKIITUHHI -
MOJUIOM KJITHH, HHUTYacCTI — (parMeHTaIli€ro: MUISIXOM YTBOPEHHS KOPOTKUX
PYXJIUBUX (hparMeHTiB TPUXOMIB 3 2-50 KIIITHH, SIKI HA3UBAIOTh TOPMOTOHISIMH, a00
HEpYXOMUX — TopMmouuT. KoJIOHIaJIbHI CHHBO3EJIEHI PO3MHOXKYIOTHCS —TOILIOM
KoJIoH1M. CTaTeBe PO3MHOMKEHHS 1 JKTYTUKOBI CTa/lii BiJICYTHI.

3unauennsn

Cunbo3emeH1, K J1aBHI OpraHi3MHu, Maju BEJIUKE 3HAYEHHS JJIs 30aradyeHHs
MEPBUHHOI aTMOC(EpH KUCHEM, a TAaKOK HAKOMMYEHHSI OpraHiyHoi pedoBUHU. Kpim
toro, Cyanophyta MaroTh 31aTHICTh 3/ilCHIOBATH (iKcarito aTMOCHEPHOTO a30Ty.

[Ipu azoTdikcailii MOJEKYISPHUI a30T BIIHOBIIIOETHCS IO CIIOIYK aMOHIIO 1 B
i ¢GopMi BKIIOYAETHCS B OCHOBHI NUIAXM KIITHHHOrO Mertadoinizmy. [Iporec
a3oTdikcarii KaTami3yeThbCs HITPOT€HA3HUM (PEPMEHTHUM KOMIUIEKCOM, SIKHMA
MOBHICTIO 1HTIOY€ThCA MOJICKYJSIPHUM KuUCHeM. Tomy azoTdikcarlisi 341HCHIOEThCS
nuiie B aHaepoOHoMy cepenoswuii. [Ipore cepen GararoxmitunHux Cyanophyta €
YuMaso BUMIB, 10 (DIKCYyIOTh aTMOCHEpHUI a30T TaKOX y MPUCYTHOCTI KHUCHIO. Y
Ii€i TPYNU HITPOTCHA3HUW KOMIUIEKC JIOKAJII30BaHUN B OCOOJMBUX KIITHHAX —
TeTepOIUCTaX, B SKUX BIJOYBA€ThCSI CYTTEBE MEPETBOPEHHS (DOTOCHHTETHIHOTO
anapary 1 BIH BTpayae€ 3JaTHICTh /10 BUAUICHHS MOJIEKYJSPHOTO KHUCHIO Y KIITHHY.
Tum camuM Ha @QoHI aepoOHOrO0 30BHIIIHBOTO CEPEJOBHUINA Yy IUTOILIA3MI
reTepOLMCTH CTBOPIOIOTHCS aHAEPOOH]1 YMOBH.

3naTtHicTh 10 aszordikcanii goBeneHa i 130 BHIIB  CHHBO3EJICHUX
BOJIOPOCTEM sIKI TPENCTABJICHI SK Y BOJHMX TaK 1 T03aBOJIHUX EKOCHCTEMax.
[nTencuBHICTh a3oT(dikcanii 3anexuTh Bia pi3HUX (akTopiB (Temneparypu, pH,
HAssBHOCTI OPraHIvHOTO a30Ty, ¢ochopy, BaXKUX MeTaiiB Ta iH.). HakommueHus
a30Ty y IpyHTax Moxe konmBaetbes Bim 0,1 mo 22,7 kr/ra. Y BomoWmax mpu ix
«IBITIHHI» HAaKOMUYEeHHS a30Ty Moxe csaratu 600-900 mkr/n 3a 100y.

VY BomoiiMax CHHBO3EIICHI BOAOPOCTI Mpu oMipHOMY pO3BHUTKY (10 40-100
MT' CyXOi PEYOBHHHU BOJOPOCTEH Ha JITP BOJW) MPUNMAIOTHh y4acTh y Mpoliecax
CaMOOYHMILEHHS BOAHM, a MpH HaaMmipHOoMy (Oinbm Hik 50 /M3, a KOHIEHTpamis
250-500 r/m® cupoi peuOBUHM € €KOJIOTIYHO HeOE3IMEYHOK) — KpiM MOTipIIEHHS
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AKOCTI BOAM (3HMKEHHS TMPO30pPOCTi, 3MiHA KoJasopy, pH Ta 1H.) BoOHHU
3YMOBJIIOIOTH 11 010JIOTIYHE 3a0pyAHEHHS, 3POCTaHHS TOKCHUYHOCTI, Ae(IIuT
KHCHIO, IHTCHCUBHUM PO3BUTOK OakTepiil, y TOMY YMCII NATOreHHUX ToIo. [Ipu
«IBITIHHI» BOJM BiJOyBaeThcs 3aMop pubu. Taka Boja € HENPHUAATHOIO IS
TBApUH 1 € HEOE3MEYHOIO JJIs 3I0POB S JOJIEH.

VY BOJHUX 1 MO3aBOJIHUX €KOCHCTEMaX CHUHBO3EJIEHI BOJOPOCTI ICHYIOTh HE
OKpeMO, a TIIOB’si3aHl 13 PI3HUMH Opra”HizaMaMu. Psa BUAIB  CHHBO3EIICHHUX
BOJIOPOCTEH KUBYTH y cUMO01031 3 rpr0aMu 1 yTBOPIOIOTH JIMIIIAWHUKH.

3 rocmoAapchkoi TOYKU 30pY CHHBO3ENIEHI BOJOPOCTI BUKOPHUCTOBYIOTH IPH
JOOYMCTKU TPOMHCIOBUX CTOKIB, Ol0iHAWKaIlli SKOCTI BOA 1 IPYHTIB, 30aradeHHi
IPYHTY Ha a30T MPU BHECEHHI Yy IPYHT >KUBUX BOJOPOCTEH ab0 BOAOPOCTEBUX Mac
(3enene nOOpPUBO), SIK KOPMOBI JOOABKH, NIl OTPUMAHHS KOPUCHMX MJIsSl JIFOJIMHU
XIMIYHUX PEYOBHH: aMIHOKHUCIOT, IPOTEiHIB, BYIJIEBOJHIB, JIMIAIB, BITAMIHIB Ta IH.
Oco6IMBO NOIIKMPEHO BUPOILYBaHHs cripyninu (Spirulina). Ii BukopucToByIoTH M1
Xap4yyBaHHS JIIOJIMHU, B T.4. JIETUYHOTO 1 JIKAPCHKOTO, OTPUMAHHS TOPMOHAIBHUX
npenaparis, BITaMiHiB, IMYHOMOJIETIOIOYHX, PaaioNPOTEKTOPHUX Ta
MPOTUITYXJIMHHUX TpenapariB, 3€JI€HOr0, YEPBOHOTO Ta CHHBOTO XapuOBUX
O0apBuukiB. B Kurai cmipyniny nogaroTh y Kpekepu, O0ickBiTH, muBo. B Ykpaini ii
BUKOPHUCTOBYIOTh SIK Xap4yOBY JOOABKY.

Cucmema 6i00iny

Binin Bkirodae smmie oauH kirac — Cyanophyceae, 1o 3a THIIOM MTOALUTY
KJIITUH, TATIAMU TPUXOMIB Ta OCOOJIMBOCTSIMU iX ray>KE€HHS MOAUISIETHCS HA YOTUPH
nopsiaku — Chroococcales, Oscillatoriales, Nostocales Ta Stigonematales.

Iopsinok XpookokaabHi - Chroococcales

O0’eqHy€e BCl OHOKIIITHHHI CUHBO3EJIE€H1 BOJAOPOCTI. XPOOKOKaIbHI BOAOPOCTI
MOXYTh OyTM TPEACTaBIE€HI MOOAWHOKMMH KIITHHAMH a00  YyTBOPIOBATU
PI3HOMaHITHI KOJIOHII.

Mikpomuctuc (Microcystis)

[IpencraBineHuii ~ MIKPOCKOIIYHUMH,  KPYIJIMMH YU TPOHOBHJIHUMH,
CIIM3YBaTUMU KOJIOHISIMU. KITHHM KyJSCTI, IIUTBHO 30JIMKEHi, y 0araThbOoX BHUIIIB 3
ra3oBUMH BaKyOJSIMH, KIITMHHM PO3TAIIOBaHI y KOJOHIi 0e3 0COOIMBOrO MOPSIKY.
binbiia yacTiHa BUIIB € BUTRHO IUIABAIOYMMH B TIPICHOBOJHOMY IIJIAHKTOHI, PiJIKO B
Mopsix. HaiBigomimmuM mnpeactaBHukoM poxy €  Microcystis aeruginosa —
MIKPOLHMCTIC CHHIOBATO-3€ICHUM.

I'neokanca (Gloeocapsa)

3ycTpiyaeThCsl y BUTJISAI TOOAMHOKHUX KIIITHH YM KOJIOHIH, SIKI BKJIIHOYAOTh 16
1 Oumbiie KmiTHH. KUITHMHM 3aBXIUM MarOTh J00pEe PO3BUHYTY IIapyBaTy CIW3HUCTY
obroptky. Ilpu nineHH1 AOYIpHI KJIITHHU YTBOPIOIOTH BJIACHI CJW3UCTI OOTOPTKH
BCEpEIMHI MaTEPUHCHKOI. B pe3ynbTaTi MoCaiJoBHUX J1J€Hb (OPMYIOTHCS KOJIOHII,
MpeJICTaBJICHI SIK CCTeMa BCTABJIEHUX OJHA B OJIHY CJIM30BUX OOrOpPTOK, J€ BHYTPILIHI
(HaliMoJIO/III) HECYTh KWBI KJIITUHU. BINbpIIiCTh BUMIB MPICHOBOJHI, B MOPSX
3YCTPIYA€EThCSl HEBENWKA KUIBKICTh BHIB. JloCHTh dYacTo BHAM TJIEOKarica
PO3BUBAIOTHCA HA IPYHTI, KAMIHHI.
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Iopsaaok Ocuinaropiaabhi - Oscillatoriales

O0'eqnye 0araTOKJIITHHHI TOMOILIMTHI BOJAOPOCTI, III0 MAlOTh HEPO3TAITYKEH1
TpuxoMu. PO3MHOKEHHS 3/11iCHIOETHCSI TOPMOTOHISIMA 200 TOPMOLIUTAMH.

Ocumaaropis (Oscillatoria)

Hutku moonuHoki abo 3i0paHi y rmuiBYacTi 3'€qHaHHSA. TpUXOMH HaiyacTile
CHHBO3eJIeH], TipssMi ab0 3irHyTi. KimTuHu 1umiHapuyHi, BMICT KJIITHH OJHOPIIHUMA a0o0
3epHUCTUH. [HOMI B KJIITUHAX € ra30Bl BakyoJi. TpUXOMHU 37aTHI O aKTUBHOTO PYXY.
[TixBu BiACcyTHI. BUThIICTh BHIIB XKMBE B KOHTUHEHTAILHUX BOJOWMAX, JIESKI B MOPSIX
a0o 3a mexxamu BogoiM. [Ipu MacoBoMy pPO3BUTKY 1i BOJOPOCTI YTBOPIOIOTH CHHBO-
3eJIeH1 TUTIBKY Ta IIKYPHHKH, sIK1 BUTBHO IJIaBalOTh 200 00pOCTalOTh Pi3HI CyOCTpaTH.
Jlesiki MOPCBHKI BUAM 374aTHI BUKJIMKATH TOKCHYHI "TIBITIHHS" BOJIH.

®opmiziit (Phormidium)

3yCcTpiuaeThCs y BUMIISIAL MOOJUMHOKUX HUTOK a00 iX 3'eiHaHb. TpuXxoMu Taki K
y poxy octnaropis (Oscillatoria), ane 3BU4aifHO OTOUYEHI M'SKMMH, TOHKMMH T1XBaMH,
K1 HEPIAKO PO3IUIMBAIOTHCA. 3yCTPIHAlOThCS Yy HAWPI3HOMAHITHIIIUX YMOBaxX: y
BOJIOMMAaXx, HEPIJIKO B IPYHTAX, Ha CKEJIAX Ta 1H.

Jlinrois (Lyngbya)

Hutku crnanki, BUCXiAHI, PIIKO MPSIMOCTOSYi, MOOAWMHOKI a00 YTBOPIOIOTH
3'eiHaHHS, TprUXOMU 3a OyJIOBOIO CXO3K1 3 TpuxoMamu pofy ocuuiaropis (Oscillatoria).
[lixBu noOpe BUsBIEHI. BUIBIIICT BUJIB XKMBE Yy CTOSYUX, MPICHUX 1 COJIOHHUX
BOJIOMMaXx, MEPEeBa’KHO HA JTHI Ta B 0OPOCTAHHSX, PI/ILIE B TOBIII BOJIM. J{esK1 BUSBIICHI Ha
IPyHTaXx.

Iopsinok HocTokaabHi - Nostocales

OO0'enHye 0araToKJIITUHHI TETEPOIMTHI BOJOPOCTI 3 HEPO3TATYKEHHUMU
TpuxoMaMu. PO3MHOKEHHS 3111CHIOETHCS TOPMOTOHISIMU 200 TOPMOLIMTAMH.

Hoctoxk (Nostoc)

Komnonii Makpo-, piiie MiKpOCKOMIYHI, M'sKi 200 BITHOCHO TBEP/Ii, HEMTPABUILHO
OKpYTJi, KYJIACTI, CIUIIOIICHI, IUIIBYAacTI Ta 1H. TpUXOMU BUKPUBIICHI, MEPETUICTEHI.
XapakrepHa audepeHmiiamia KITAH 32 (OpMOIO Ta (QYHKIISIMH  (pO3PI3HSIOTH
BETeTaTUBHI KJITHHU, TE€TEPOIMCTH, CHOPH). PO3ZMHOXYETbCS HOCTOK TOMOTOHISIMU,
TOPMOITUTAMHU, CTIOPAMH, TIOLIOM KOJIOHIH. Criopy po3MIIIyIOThCS 6€3 3aKOHOMIPHOTO
3B'SI3KY 3 F€TEPOIMCTaMU. 3yCTPIYAIOThCS BO/IHI, aepOQiTHI Ta IPYHTOBI (hOPMHU.

Y lentpanpnit 1 CxigHiit A3ii oauH 13 BumiB - NoOStoc commune
BUKOPUCTOBYIOTH Y IKY.

AnaOena (Anabaena)

Hutkn mooauHoKi ab0 yTBOPIOIOTH 3'€IHAHHS SIKI Y TUIAHKTOHHUX (OpM JIETKO
PO3MAIAI0ThCA HA OKPEMI HUTKU. 3arajibHUM ciau3 Iyxe caado po3BUHYTHH. Tpuxomu
npsiMi 200 PI3HOMAHITHO BUKPHBIICHI. BeretaTuBHI KIITUHU YiTKO MEPETATHYTI O
MOTIEPEYHUX TEPETOPOJOK, KYJSCTI, HWIIHApUYHI abo iH. dopmu. ['ereponuctu
1HTepKaJsApH1, MOOAMHOKI. CHOpH PO3MIIILYIOTECS OUIS TETEepOIMCT abo BiIaNeH] Bl
HUX, TOOJMHOKI abo po3mimieHi psgamMu. Po3MHOXEHHS  BiIOyBa€eThCs
TOPMOTOHISIMH, TOPMOITUTAMH, CIIOPAMH, a TAaKOX BHACHIIIOK (parMeHTalii HUTOK
Ta ix 3'enHansb. [IpencTaBHUKHN poay 0COOJIMBO MOIIMPEH] Y IPICHUX CTOSAYUX, PiAIIe
MOBIILHO TEKy4YMX BoAax. YacTo 3yMOBIIOIOTH pscHe "1BiTiHHA" Boau. Hepimko
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PO3BHUBAIOTHCS HA TBEPIOMY CyOCTpaTi y BUIVII IUTIBYACTUX a00 JEPHUHKOBUIHHX
ruteTuB. Psit BUIIB 3HAWICHO B IPYHTaX 1 HAa IPYHTaX.

Puc. 1. Cunro3emneHi BoJIOpOCTi:

1 — mikpouucTic, 2 — riieokarnca, 4 — ocuunaropis, 4 — hopmiii, 5 — miHrois, 6 —
HOCTOK (a — BereTaTMBHA KJIITUHA, O — reTeporucTta), 7 — anabena (a — cropa, 6 —
reTepa IucTa, B — BereTaTuBHA KIIITHHA).

IIpakTHYHa YacTHHA
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1. IlpuroryBaru npenaparu CUHBO3EIIECHUX BOZIOPOCTEN MOPSIKIB
Chroococcales, Oscillatoriales, Nostocales (000B’SI3KOBUMH 00 ’€KTaMU € POJHU
Microcystis, Oscillatoria, Nostoc, Anabaena), PO3AUBUTUCH OO0 ’€KTH, IMPOBECTH
(hapOyBaHHS KOJIOHIAIBHOTO CIu3y 1 % pO3YMHOM METUIIEHOBOT'O CHHBLOTO.

2. Onucatd CUCTEMAaTUYHE IIOJOXKEHHS, OCOOJIMBOCTI OYyJOBH OIpallbOBaHUX
pEeACTaBHUKIB.

3. 3amaioBaTH 30BHIIIHIM BHUIIAL KoJioHii MICrocystiS Ta okpemy KIITHHY.
[TinmucaTy Ta30B1 BaKyoJIi, KOJIOHIATLHUHN CITH3.

4. 3amamoBatu (parmeHt Tpuxomy 1 ropmoronii Oscillatoria, mignucaru
1IMaHO(IIIMHOBI TPaHyJU, BETeTaTUBHI KIITHHH.

5. 3amamioBaTd 30BHIIIHIA BUTIAA KOJOHII Nostoc, mobaueHUil Ha MalloMy
30UIbIIIEeH], 1 (PparMeHT KoJIOHIi, moOayeHui Ha Benukomy 30uibmieHi. [lignmucaru
TPUXOMH, BETETATUBHI KIIITHHH, TETEPOITUCTH, CTIOPH, CITH3.

6. SamamroBatu Tpuxomu Anabaena, miamMcaTH BEreTaTHBHI  KIIITHHH,
TETEPOIMCTH, CIIOPH, CIIU30BY IIXBY.

IIuTaHHA 1J8 CAMOKOHTPOJIIO

1. Onuurite 0co0aMBOCTI MOP(HOIOTIYHOT 1 IUTOJIOTTYHOI OY/T0BU CHHBO3EIICHUX
BOJIOPOCTEM.

2. SIKi mirMeHTH 3yMOBJIIOIOTH 3a0apBIICHHSI CHHBO3EJICHUX BOJOPOCTEH?

3. SIK pO3MHOXXYIOTHCS CHHBO3EJIEHI BOAOPOCTI?

4. YoMy cUHBO3EJICHI BOJOPOCTI MAIOTh JIyKE IIUPOKE PO3MOBCIOIKEHHS?

5. Slke MarOTh CUHBO3EJIEH1 BOJOPOCTI 3HAUEHHS B IPUPO/I1 1 TOCHOJAPCHKIM
TISTTBHOCTI JIFOAEH?

6. HaBeniTh mpukiiaau pojiB CHHBO3EIEHUX BOJOPOCTEN 3 MOPSIKIB:
Chroococcales, Oscillatoriales, Nostocales.

IluTaHHs HA CAMOCTIiHY MiATOTOBKY

Ponb cuHBO3€IeHNX BOAOPOCTEN B pO3BUTKY Olochepu.

3HauYCHHS CHHBO3EJICHUX BOJOPOCTEH B YTBOPEHHI CarpoIeiB, CTpPOMATOITIB.
30yaHUKY “UBITIHHS BOJM CE€PEl CHHHO3EICHUX BOJOPOCTEM.

TokcuHU CUHBO3ETIEHUX BOJIOPOCTEH.

Oxopona Ta (a00) MOHITOPUHT CUHBO3EJICHUX BOJOPOCTEH.

bbb E

Tema: Binain Bypi Bogopocti — Phaeophyta

Mera 3ansarTsi: BuBumtu OyaoBY, pO3MHOXEHHS, PO3MOBCIOKECHHS 1
3Ha4YeHHs1 Oypux Bojopocrei. O3HaHOMUTHCH 13 HaAWOLIBII MMOUIUPEHUMH Ta
BOKJIMBUMH Y TPAKTUYHOMY BITHOIIEHHI poaamMu Oypux Bojopocteil. HaBumtHch
OMHCYBATH 1 BU3HAYATU OYyp1 BOJOPOCTI HA PiBHI POJIIB.

Mamepianu ma obraonanus: MIKpoCcKom, TepOapHi 3pa3ku BuiiB Phaeophyta,
¢ikcoBani Bomopocti poxiB Laminaria, Fucus a6o rotosi mpemaparu, MOKPHUBHI Ta
MpeIMEeTHI CKeJbllsl, MpernapyBajibHI T'OJKH, OpUTBa, cepleBUHA Oy3Ky, CEpBETKa,
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miHneT, vamka [lerpi 3 BOJOI0, BHU3HAYHUKH OYpHUX BOJOPOCTEH, HaBYalIbHI
IIOCIOHUKH, METOAUYHI BKa31BKU, TAOJIHIII.
06 ’exmu: Laminaria, Fucus.
Xia 3aHarro
Teopernuna yacTuHa
1. BuBuuTH OCHOBHI 03HaKM Bojopocteil Biyainy Phaeophyta.
2. O3HaMOMUTHUCH 13 TPUHIIMIIAMH Cy4dacHOI Kiacudikaii BTy
Phaeophyta.
3. BuBumrtu cnenudivyni o3Haku poxais Laminaria, Fucus.

Bypi BomopocTi - Hacammepen MOPCHKI 0OaraTOKJIITHHHI POCIWHH, TOCHTH
BEJIMKI, CKJIaJHO MMOOYIOBaHI, NPUKpimuieHI o cyocrtpaty. Ha cborojmHi BiioMo
osm3pko 2000 BuaiB Oypux BogopocTeil. Mopchki Oyp1 BOAOPOCTI IIMPOKO MOUIUPEHI
y BCIX MOpSX 3€MHOI KyJi, ajge HalOUIbIIOTO PO3BUTKY BOHH JIOCSTIIA B MOPSIX
MOMIPHUX 1 TPUIOJISIPHUX IIUPOT, /1€ 3aBISAKH HU3bKIM Temmeparypi 1 MiJBUIIEHIN
KOHIIEHTpAaIlli OIOTeHHUX PEUYOBHMH CKIIQJAIOThCS HAMOUIBII CHPHUSTIMBI YMOBH iX
Beretailli. ¥ MpicCHUX BOJOMMAax 3HANMJIEHO JHIle KuUlbKa BuIIB. B ambsrodimopi
VYkpainu BiioMo 77 BUIB OypUX BOJIOPOCTEH.

Mopdghonoziuna dyooea

Tanomu Oypux BoOAOpOCTEH MOXYTh OYyTH MIKPOCKOMIYHUMU (JEKIJIbKa
JecATKiB MikpomeTpiB) i riranTchkumu (30-50M y nmeskux BUAIB poxiB Laminaria,
Macrocystis, Sargassum). ®opma TajgoMiB pi3HOMaHITHA: HUTKOBUIHA, KOPKOBH/IHA,
MIIIKOBUIHA, TUTACTUHYACTA, KYIIHUCTA.

Tanom no cyOcTpaTy NpUKpITIEHUNA pusoigamMu abo 0a3ajbHUM JUCKOM 1 Y
HAWIPOCTIIINX MPEJACTABHUKIB MA€ PI3HOHUTYACTHUN TUI CTPYKTYPH, Y OUTBIIOCTI XK
— papeHxiMato3Hui. Jleski Oypi BOAOPOCTI MarOTh IU(epeHLialio Ha NPUMITHBHI
TKaQaHWHU. Y HAUIPOCTIIIOMY BHUIIAJIKY TaKHI TalOM CKJIAAAETHCS JIMIIE 3 JBOX THITIB
TKaHUH — KOpHU Ta ceplieBuHu. Kopa yTBopeHa nApiOHUMHU 3a0apBICHUMH KIITHHAMM,
0 BUKOHYIOTH (QYHKIIIO (OTOCHHTE3y 1 (POPMYIOTH OpraHd PO3MHOKECHHS.
CepiieBrHA CKIAAAETHCS 3 BEJIMKUX, IEPEBAXKHO O€30apBHUX KIIITHH, IO BUKOHYIOTh
MPOBIJIHY Ta 3amacarydy (QyHKIII.

VY OuIblll BHUCOKO OpPraHi30BaHUX BOJOPOCTEH TajOM YTBOPEHUN OLIBIIIOIO
KUIBKICTIO TKaHWH: MEPUCTOACPMOI, KOPOK, TMPOMDKHOK TKAHWHOK  Ta
CEepLIEBMHOI0. MepucToaepmMa — 11e¢ TOBEpXHEBa TKAHWHA, 110 BHUKOHYE 3aXHUCHY Ta
penipoaykTuBHy GyHKIil. KiaiTuHu mepucTomepmu 3BHYAWHO JpiOHI 1 34aTHI 110
akTuBHOro mnojauny. Kopa yTBopeHa OUIBIIMMU 3a PO3MIPOM KIITHHaAMHU 3 J100pe
pO3BUHEHUMH XJioporutacTaMu. OCHOBHOIO (PYHKIIIEIO KOPH € 3HIMCHEHHS MPOIECY
doTocuHTE3y. Y KIITHHaX MPOMDKHOI TKAaHWHU HAKONMWYYIOTHCSA TPOIYKTH
acumursnii. CaMi KJIITHHM BeJUKI, 3BHYAWHO 3 PEIYKOBAaHUMH XJIOPOILIACTAMM.
CepiieBrHA YTBOPEHA CUTOBUIHUMU €JIEMEHTaMHU, SIK1 3 4aCOM CTalOTh BUTSATHYTHMH,
By3bkHMH. [I0 HUM BiOYBa€ThCs pyX aCUMUISHTIB (MaHHITA, IEIKHUX aMIHOKHUCIIOT)
IBuakicTs pyxy KomuBaeThes Bif 10 mo 60 cm/roa. KpiM CHTOBHIIHUX €JIEMEHTIB Y
CEpIIeBMHI MOXYTh OyTH TpyO4YacTi HUTKH, SKi JOJAIOTh MEXaHIYHOI MIITHOCTI
TajaoOMy.
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Pict Tanomy iHTepkansapHuil abo amikanbHuW. [amyxeHHs Oypux BOAOPOCTEH
MOHoIMoianbHe a00 auxoTomiune. Cepen OypHux BOJOpOCTEH € BUIU 3 epeMepHUMH,
OJTHOPIYHUMH 1 6araTOpiyHUMH TaJIOMaMH.

byoosa knimunu

Kimituan Oypux BojopocTeil MarTh JBOIIAPOBY KIITHHHY OOOJIOHKY 13
LIEJI0I03U  (BHYTPIIIHIN 1map) 1 HOEKTUHY (30BHIMHIN 1map). [lekruHOBUY 1Iap
CKJIaJIa€ThCSl 3BUYAHHO 3 OUIKOBUX CITOJIYK aJlbI1HOBOI KHCIIOTH 1 i1 coJiei. 3aBAsSKU
Takiil 0y/10B1 000JI0HKa OypUX BOJOPOCTEN 3/1aTHA CUIIbHO HAOPSKATH.

[IpoTomnacT KJIITUHU MICTUTH OJHE SAPO, 30BHIMIHSA MeMOpaHa SKOTO fK 1y
MepeBaKHOT OUIBLIOCTI BOJAOPOCTEH-CTPAMEHOMLIIB, MEPEXOAUTh Y XJIOPOIUIACTHY
EHIOIJIa3MaTHYHy CiTKy. [lIacTuau BTOPUHHO CUMOIOTHYHI (BKPHTI YOTHpMA
000710HKaM#), poAOQITHOTO TUITY, TPUCTIHHI, YACIICHH], IP10HI, JTUCKOBUIHI, PiAIIe
IJIACTUHYACTI 1 CTPIYKOMOAIOHI. 3pifKa 3yCTpiyaroThbCa MIPEHOinH. Y MOHAIHUX
KIITUH B CTPOMI XJIOPOIUIACTY PO3TAIIOBYEThCS cTUrMa. B XioporacTi 3HaiizieH1
xyiopodisn a 1 ¢, B- Ta €-KapOTHHU Ta [BI OCHOBHI I'PYIHU KCAHTO(DUIIB: KCAaHTO(IIH
’KOBTOI IMITMEHTHOI TIpynu — (PYKOKCAHTWH, A1aTOKCAHTHH, MI1aJlHOKCAHTUH, Ta
KCaHTOQ1IM JIOTETHOBOTO PSSy — BIOJIAKCAHTHH, 3C€aKCAaHTHH, AHTEPAKCAHTHUH,
HEOKCAaHTUH. DYKOKCAHTUH Ta BIOJAKCAHTHH HAKOMHYYIOTHCS Y BEJNMKIA KUIBKOCTI 1
MAacCKyIOTh XJIOPOLUIM, HAJAlOYM XJIOpOIJIacTaM SICKpaBO-KOBTOTO abo Oyporo
3a0apBIICHHS.

MitoxoHapii MatOTh TPyOYacTi KPUCTH.

[Iponykt acuminamii - jgamiHapid (Tojicaxapuj), MaHHIT (6araToaTOMHHIA
crupT), Macia. Bcl NOpoaykTH  acUMUIALNI  BIAKIAZAIOTBCS 11032  MEKaMH
XJIOPOILJIACTIB.

MiT03 HariB3aKpUTHUH.

Po3mnoxncenns i yukau po3eumxy

Bypum BomopocTaMm xapakTepHO Oe3cTaTeBe, B TOMY YHCII, BEreTaTHBHE, 1
CTaTeBE PO3MHOXEHHS. BereraTMBHE PO3MHOXKEHHS BIIOYBa€ThCs (PparMeHTaIli€ero
tagomy. I[Ipu bOMY HOBI POCIMHH HE MPUKPITUIIOIOTHCS 10 CyOCTpaTy 1 K MpaBUiIo
HIKOJIM HE YTBOPIOIOTh OPraHiB 0€3CTaTeBOro 1 CTaATEBOI0 PO3MHOKEHHS.

bescrareBe po3MHOXKEHHS BiAOYBAETHCS 300COPAMU, 1HO I AIJIAHOCTIOPAMH.

CrareBuil mporec - 130-, Terepo- 1 ooramis. Pyxomi KimiTHHH Oypux
BOJIOPOCTEHM - 300CMOPH 1 TaMeTd MarTh MOAIOHY OyJOBY: BOHU TPYIIOBU[IHI, 3
OJIHUM XJIOPOTIJIACTOM 1 IBOMA JDKTYTHKaMH, MPUKPIIIIEHUMHA 300Ky. OIUH KTy THK
JIOBTHUM, TIEPUCTUH (BKPUTUN pPETpOHEMaMH), HAMPABIICHUN BIEPE, APYTUMA - OLTBIIT
KOPOTKWH, IJ1aJIKAI, HAIpaBJICHU Ha3a]l.

Y Oypux BOAOPOCTEH XUTTEBUM MK TAIIOAWIUIOMA3HUN 3 YepryBaHHIM
NOKOMIHbL _(130MophHUM a0 rerepoMopdHUM) abo aumiodasHuil  06e3 3MiHH
MOKOJIHb.

[Tpu rammoaumiopasHOMY MUK Ha TUIIOITHOMY CTIOPO]iTI B OJHOTHI3HUX
CIIOpPAHTISAX BIMOYBAEThCS MEHO3 1 YTBOPIOIOTHCA TaIuloifHi 3o00cmopu. Bonu
OpOpPOCTaIOTh y TamioigHi rametoditu. Ha rameroditax yTBOPIOIOTHCS TaMeETH
BIJIMOBIAHO JI0 TUIY cTaTeBoro mpoiecy. Ilicins konmynsiii ramer 3urota 6e3 mnepiogy
CIIOKOIO PO3BUBAETHCS Yy HOBHM crnopodiT. SKIIO YepryBaHHA IOKOJIHb
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rerepoMoppHe, TO rameTodiTH, SIK MPaBWIO, MIKPOCKOMIUHI, a crnopoditu
MaKpPOCKOTIIYHI.

[IpeacTaBHuku 3 AUMIIO(A3HUM KUTTEBUM IIUKIOM HE MAaIOTh 300CIOp, MEHO03
BIIOYBA€ThCSI MPU YTBOPEHHI raMeT, a CTaTeBUM MPOIEC MEPEBAXKHO OOTAMHMUIA.
Ooronii Ta aHTEepuAil YTBOPIOIOTHCS Ha CHEIIAIbHUX IUIOAIOYMX TUIOYKaX
(penienTakyaax) B HAMiB3aMKHYTHX IMOPOXHHHAX — cKabimisax (KOHIENTaKyjax).
[Ticns 3amigHeHHs 3uroTa 06e3 Mmepioy CIOKOI MPOPOCTAE Y HOBUM CIOPO(IT.

3Hauennsn

Ponr Oypux BomopocTelt y mpupo/ii ayKe Belrnka. BoHU € 0THUM 13 TOJTOBHUX
JDKEpeN OpraHiqHOi PEUOBMHU B NMPUOEPEKHIN 30H1, 0COOIUBO B MOPSAX MOMIPHUX 1

IPUIIOJISIPHUX IIUPOT, A€ iX OloMaca carae ASCSATKIB KI' Ha 1m2. ix 3apOCTI € MICIIEM
ICHYBaHHS PI3HOMaHITHUX OpPraHi3MiB.

Bypi BoOpOCTI € IPOMHCIOBOKO CHPOBUHOIO JJII OTPUMAHHA PSAY LIHHUX
MPOAYKTIB, HANpPUKIAJ, aNbriHATIB (COJII ambriHOBOI KHUCIIOTH, 30KpeMa aJbriHar
HaTpil0). IX BHKOPHCTOBYIOTH s CTabimi3amii pi3HOMAHITHMX pPO3YMHIB Ta
CyCIIEH31id, B TOMY YHUCJl, KOHCEPBIB, MOPO3UBa, (DPYKTOBUX COKIB, OAPBHHUKIB, iX
J0JIal0Th MPU BUPOOHMIITBI IUIACTMAC, MAaCTUJIBHUX PEYOBUH, (PapMalleBTUYHHUX 1
nap@yMepHUX Mazeil Tomo. AJbriHATH BUPOOJSIOTHCA Y KUIBKOCTI HE MEHII HIXK
25 000 1/pix. Takox 3 Oypux BOJOPOCTEH OTPUMYIOTh MaHHIT (BUKOPHCTOBYETHCS
JUISI BUTOTOBJICHHSI J1a0CTUYHHMX TNPOJYKTIB XapuyyBaHHS, I BUPOOHHUIITBA
CUHTETUYHHX CMOJI, KpacoK, Mamepy Ta 1iH.), KapariHaTu (BHUKOPUCTOBYIOTH SIK
emyJbraTopu, crabumszaropu, 3rymiyBayi). KpiM 1poro, 3 Oypux BomopocTen
BUTOTOBJISIIOTH  10OpHBa, KOpMOBY MyKy. Jleski Oypi Bomopocti (Laminaria
saccharina, L. japonica, Alaria esculenta, Chondrus crispus, Sargassum) e
icTiBHMMU. IX BXKHUBaIOTH O€3MOCEPENHBO CHPHMHM, SK calaT abo NPUIpaBy, K
rapHip, BapsATh 13 M’ 4COM, prucoM. HasgBHICTh MaHHITY HaJa€ 3BAPEHUM BOJOPOCTIAM
COJIOJIKYBATOTO cMaKky. Sk Jlikapchbki Oypl BOJOPOCTI 3aCTOCOBYIOTHCA SIK B HAPOIHIM
Tak 1 oimiiHiil MenuuuHi. [{iUTromni BIacTUBOCTI iX B 3HA4YHINA Mipi 3yMOBIIIOIOTHCS
HAsBHICTIO B HUX TaKWX PEYOBHH, SIK WO, OpoM. IlepCrieKTMBHUM € HampsSMOK
BUKOPHCTAaHHS OypHUX BOJAOPOCTEH 11 BUTOTOBJICHHS MIPETNapatiB sIKi MOMEPEHKYIOTh
3rOpTaHHS KPOBI, CIIPUSIOTH BUBEJACHHIO PAi0aKTUBHUX PEYOBHH TOIINO. [HTEHCUBHE
BUKOPHUCTAaHHA OypHX BOJOPOCTEH MPHU3BEJIO A0 BUUEPHAHHS 1X MPUPOTHUX 3aIlaciB.
B ocranHi poku oTpumaa 3HaYHOTO PO3BUTKY aKBaKyJIbTypa IIUX BOJTOPOCTEH.

B mopsax Ykpaiau HaitOuibm pisHOMaHITHUME € Buau Ectocarpus siki mMaroTh
BUIJIAIL KOBTYBATO- 6yp1/1x KYIIMKIB 1 MalOTh TOPU30HTAIbHI HUTKH 3aBIOBXKKH
KUTbKa CAaHTUMETPIB 1 CHJIBHO Tally3UCTi BepTUKanbHi. CTaTeBU mpoliec — i30ramisi.
XKutreBuii NHUKI EKTOKapIyca TamioAumuiodasHuil 3 130MOp(PHUM dYepryBaHHSIM
MTOKOJTIHb, SIKHUH MOXE BiJOYBAaTHUCS 13 IEBHUMH 3MIHAMHU.

Cucmema 6i00iny

Binnin Brimouae nuine oauH kiac — Phaeophyceae ta Bicim mopsiakis. ITomin
Ha MOPSJIKUA MPOBOJIUTHCS 3a TAKUMHU O3HAKAMM, SIK HASIBHICTH Ta OyA0Ba MIpEHOIdY,
0COOJIMBOCTI PO3MHOXKEHHSI, HASIBHICTh 300CTOP, TUII CTATEBOIO MPOLIECY, KUTTEBUN
k. Hwkde posrisaaroThes aBa mopsaku — Laminariales Ta Fucales.

Iopsinok Jlaminapiaasni — Laminariales

Cnopoditu Benuki, yacto 20-50M (100m), mapeHxiMaTo3HOi OYJI0BU 1 MarOTh
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oHy ab0 AeKiJIbKa JMCTOMOAIOHUX IIACTHH, “CTOBOYp”, pu3oinu uum Auck. Picrt
TaJIOMIB IHTepKaIsIpHUN. MepucTema posTamioBaHa MK CTOBOYPOM 1 IIACTHHKOIO.
3uUMyIOTh pU30iau 1 cToBOYp. ['aMeTodiT reTepoTaiaiudi, MIKPOCKOIIYHI, HUTYACTI,
4acTO PEeAyKOBaHI O KUIBKOX KJIITWH, MalOTh cTaTeBi opraHu. CtaTeBUd mpolec -
ooramisi. ['aMeTu yTBOPIOIOTHCSA MO OJHIM B opraHax. 3alUliIHEHHS MPOXOJIUThH Y
BO/II.

JlamiHapiaJibH1 BOAOPOCTI € JOCUTh BOKIUBUMH y MPAKTUYHOMY BITHOIIIEHHI,
OCKUIBKM CcaM€ J0 HUX HaJEeKUTh MEepeBakHA OUIBIIICTH OypuX BOJOPOCTEH, SKi
BUKOPHUCTOBYIOTHCS JIFOIUHOIO.

Haii0inpimm Bimomuii mpencTaBHUK ToOpsiaky — Laminaria, a6o Mopcbka
KarmycTa. Po3MoBCIO/pKEHAa TEpeBaKHO y MIBHIUHIA MiBKYNi, ocobmmuBo B Tuxomy
OKeaHl. Y TIBACHHIM IMIBKYyJ YacTO TparuisieTbcsl OMM3bKUI 110 JlaMiHapili pin
Macrocystis.

Pin naminapis, a6o Mopcbka kamycra — Laminaria.

Bunu pony naminapis (Laminaria) >kuByTh y MBHIYHUX 1 CXiTHHUX MOpSX, JI€
YTBOPIOIOTH 3apOCTi Y cMy3i cybmitopaini (1o rimbunu 20m). Tamom naminapii mae
BUTJISAJT JIUCTOMOAIOHOT TIJITACTUHKH PO3MIPOM JI0 2M 1 OUIbIIE, MPHUKPIIJIEHOT 0
yepelka 3 MIlIHUMU pu3oigamu. Tamom igaminapii 6aratopiuHuii: 3MMYIOTh PU30iJIH 1
gyepemok (cToBOyp), a JUCTONMOAIOHA TUTACTUHKA IIOPIYHO BIAMHUPAE BOCEHHU 1
B1JIPOCTA€ HABECHI 32 PAXyHOK MEPUCTEMH Y BEpXHIN YaCTHHI YepeliKa.

JluctomonibHa mIAacTMHKA Mae OararomapoBy KOpy 13 KIITHH 3
xJjoporjlactaMi 1 0e30apBHMI  TpOMDKHMA — 1map.  Yepemok  BKpHUTHIA
MEpHUCTOJIEPMOIO, Mij HEIO Kopa 13 OUTBII BEJIUKUX 3a0apBICHUX KIITHH, MIPOMIKHUM
map 1 CepleBUHA, SKa BUKOHYE HE TUIbKM (YHKIIIO TPAHCHIOPTY MPOJIYKTIB
(dboTocuHTE3y, ajie 1 MeXaHIYHYy, OCKIJIbKM B HIA 4acTO € TOHKI HUTKH 3 TOBCTUMHU
MOB30BKHIMU 000JIOHKaMHU.

Po3mHOXKy€eThCsl mamiHapiss 0€3CTaTeBUM 1 CTATEBUM MUISIXOM. 300CIOpPAHTIi
YTBOPIOIOTHCS 01711 OCHOBU JIMCTOTOIOHOT MJIACTUHKH 1 Ha i TTOBEPXHI BEIIMKUMU
rpynamMu - copycaMu, siki He030pOEHUM OKOM TOMITHO Ha TajJoOMi y BUTJISAII TEMHUX
IJIIM.  300CTOpaHTii OJHOTHI3AI 1 po3TamioBaHi cepes OymaBoBUAHMX Tmapadis.
YTBOpPEHHSI 300CHOp CYIPOBOKYETHCS MENO030M. MacoBul PO3BUTOK 300CHOP
BiIOYBAEThCS y JAPYTidl TOJOBHHI JMIHSA - CEPIHI. 300CTIOPU MPOPOCTAIOTH Yy
MIKPOCKOITIYHI HUTKOBHJIHI TaMeTO(ITH - 3apocTKH. YOJOoBidil 1 KIHOYI 3apPOCTKH
BIJIPI3HSAIOTHECS POPMOIO HUTOK. H0s0BI1UI raMeTO(ITH OUIbII CUIIBHO PO3Taiy’KeHl 1
CKJIaJIeHI 13 OuIbll JApPIOHMX KJITUH, TOPIBHAHO 13 KIHOYMMHU TameTodiTaMHu.
TepMmiHaNbHI KIITUHA OIYHUX T1IOYOK YOJIOBIYOTO ramMeTo(iTy MEPETBOPIOIOTHCS HA
aHTepuil, B KOXKHOMY 3 SIKMX yTBOPIOETHCS MO OJAHOMY criepMaTo3oixy. OoroHii
Moxe cdopmyBaThucs 13 Oyab SAKOI KIITHHM XKIHOYOro rametodity. 3 HBOIo
BUINTOBXYETHCS OJIHA TOJNA SUNEKIITHHA sIKa BUAUIAE (EPOMOH JAMOKCHPEH, IO
npuBadroe criepMaro30iau. [licis Komysiii yTBOPIOETHCS 3UTOTA, sika 0€3 Mepioy
CIHOKOIO MMOYMHAE MPOPOCTATH Y HOBUW CLIOPOPIT.

KutreBuit 1wmkn ramioaumiiopazHuil 3 TETEPOMOPPHUM UYEpryBaHHSIM
MTOKOJTIHb.

Jlaminapisa — Bimoma ictiBHa BojopicThk. Jlo cepeaunu 70-x pokiB XX cr. ii
30upaiau 3a AOMOMOIOI0 Jpar Ta crhemiaJbHuX TpajiiB. Hapasi OGuibmiicTe mamiHapii,
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K4 BUKOPHUCTOBYETHCS JIIOJIMHOIO, € O0'€KTOM aKBaKyJbTypH 1 BHUPOIIYETHCS Ha
CrieliaJIbHUX MOPCBHKUX (hepMax.

Iopsinok PykycoBi — Fucales

Tanomu Benuki 1 MarTh CKJIagHy MOPQOJIOTiYHY H aHAaTOMIYHY OYJIOBY.
CutoBuaH1 eneMeHTH BiACYTHI. Pict BepxiBkoBuil. be3ctaTteBe pPO3MHOXKEHHS
BijicyTHe. CTaTeBUid MpoIEeC — ooraMis (SIK BUHSTOK — reTeporamis). JKuTTeBui HUKI
muruioasHuit 6e3 3MiHM TOKOJIHb. Y (PYKYCOBHUX CTaTeBl OpraHU YTBOPIOIOTHCS B
OCOONMBUX TIOPOKHMHAX KOPH Ta TPOMDKHOI TKAaHWHH, IO OTPUMAIH Ha3BY
ckadiaiiB abo koHuenTakymis. OyKycoBi BOJOPOCTI MOLIUPEH] K Y XOJIOAHUX, TaK 1
y TEIJIUX MOPSX, 1 3BUYAMHO € TOMiHAHTaMU (DITOIIEHO31B JIITOpPai.

XapakTepHi IpeICTaBHUKH MOPSIIKY — poau Fucus, Sargassum, Cystoseira.

Pin ¢pykyc — Fucus.

Bararopiuna pocinHa, mHpoko mnomupeHa B banTilicbkoMy Ta MiBHIYHHX
Mopsix. TanoMm ¢dykyca Mae BUJ AUXOTOMIYHO PO3TATYKEHOTO OypyBaTOro Kyiia
Bucotoro Big 30-40cm nmo 2m. T'iku TaloMy IUTOCKI, HIKIPSCTI 13 CEPEIHBOIO
KWIKOK. Y OUIBIIOCTI BHUAIB € TOBITPSHI MyXupl. 3aBAsSKH iM BOJOPICTH
3HAXOAUTHCS y BOJIl Y BEPTUKAIBHOMY TOJIOKeHHI. OCHOBa TaJoOMy pPO3IIMpPEHA B
CBOEPIJIHY MIJOIIBY, SIKOIO POCIWHA MIPUKPITUTIOETHCS O KaMEHIB.

AnaromiyHa OyzpoBa TajoMmy ¢yKyca mojiOHa a0 JamiHapii. 30BHI JIEKUTh
Kopa 13 ApiOHUX 3a0apBiCHUX KIITHUH, SKa B CBOIO YEPry MICTUTh MEPHUCTOJIEPMY.
['mubme po3TamoByeThbesl KPYMHOKIITHHHA MapeHXiMa 3 MDKKIITHHHHUKaMU
(IpoMIKHUN 11ap), Y UEHTPl - HUTKOBUIHI KIITUHHU, SIKI BUKOHYIOTH (DYHKIIIIO
MPOBITHOT TKAHUHHU.

Pict TanoMmiB BiIOYyBa€ThCS BHACHIOK MOJAUTY AamiKaJbHOI KIITUHHU, IO
BIJIOKpEMITIOE BiJ ceOe KIITHUHM cyOamnikanbHOT MepucteMu. OCTaHHI Hajall JaloTh
MOYaTOK BCIM THIITUM TKAHHUHAM.

CrareBuii mporiec ooramHuii. CTaTeBl OpraHd 3HAXOASTHCS B OCOOJIMBHX
YTBOPEHHSIX - cKadimisix, ab0 KOHIIENTaKyJax, Kl PO3TAIIOBYIOTHCS IiJl KOPOIO 1
B1JIKpUBAIOTHCS HA30BHI HEBEJIMKUM OTBOpOoM. Ckadimii po3TamoByOThCS IO BChOMY
TajloMy a00 y JIeSIKUX BHUIIB - HA OCOOJIMBUX YaCTHHAX TUIOYOK - perenTaKyiax. Bin
CTIHOK cKa(iisi B HOTO MOPOKHUHY BHUPOCTAIOTHh YUCJICHH1 HUTKOMOI0H1 BUPOCTH -
napadizu (0co0MMBO AOBT1 y kiHOUMX ckadimisax). € BUIM 3 OJHOCTATEBUMU 1
JBOCTAaTEBUMU CKa(iAisIMU K1 pO3BUBAIOTHCS HA OJHIN, UM PI3HUX POCITUHAX.

B ooronisix yTBOprO€Thcs O 8 AMIEKIITHH, a B aHTEpUAlsIX Mo 64
criepmarosoina. [Ipu yrBopeHHi rameT Bii0yBaeThCsl Me03. 3aruTiTHEHHS POXOUTh
no3a ckadiAiiB, y BoAl. SNWLUEKIITHHH BUAUIAIOTHE GEepOMOH (yKOCEpaTeH, 3aBASKU
SIKOMY HaBKOJIO KOKHOI SHIEKIITHHU IIBUAKO KOHIICHTPYETHCS BEJIHMKA KIJTBKICThH
criepmaro3oiniB. Ilicis 3aruriHeHHs, 3UroTa, 110 YTBOPHJACh, BiApa3y MpPOPOCTAE,
YTBOPIOKOYH AUIUIOIIHUN TaioM (pyKyca.

TakuM 4MHOM y LMK PO3BUTKY (yKyca HEMae 4epryBaHHS MOKOJIIHb, aye
BiIOyBa€eThCs 3MiHA saepHuX (a3. KurreBnii mukn —aurnadazauit. (Ciaig BIAMITUTH,
IO ICHYIOTH 1 1HII MOTJISAM, BIAMOBIAHO 10 SKUX (PyKyc Mae Ayke pelyKOBaHHM
ramMeToiT KUK NpeACTaBICHUN KOHIICTITAKYIaMH).
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Puc. 2. )KutteBuii uk 1aMiHapii:
1 —3urora, 2 — cnopodir, 3 - puzoinu, 4 — 4epemok, 5 - TUCTONOAIOHA MITACTUHKA, 6
— He3pJi cropaHrii, 7 — 3piji CIOpaHTii 13 TalIOiTHUMHU 300CTIOpaMU, 8 — 300CTIOPH,
9 - xinounii rameTodiT, 10 — gomoBiumii ramerodit, 11 — anTepumiid, 12 — OOTOHIH,
13 — siinexmiTrHa, 14 — ciepMaTo30iI.

IIpakTHyHa yacTHHA

1. Tlo repbapHum 3pa3kaM 03HAHOMHUTHUCS 13 30BHIIIHIM BUTJISIZIOM BOJIOPOCTEH 13
B1I/IUTY OYp1 BOJIOPOCTI.

2. 3pobuTH 3pi3 yepelka JiaMmiHapii (a00 BUKOPHCTATH TOTOBHH Ipernapar) i
PO3TJISTHYTH aHATOMIYHY OYJI0BY IIpu Majiomy 301bieHH1. [Ipemapar 3amantoBatu,
3pOOUTH BIAMOBIAHI MIAMKCH.

3. PosrnsiHyTH MO TOTOBHM INpenapaTaM BHYTPIIIHIO OyI0BY JTUCTONOAIOHOT
IUTACTUHKHU JIaMiHapii Ta 11 CHOPOHOCHI 30HU. 3aMalltoBaTy BUJ 3pi3y JUCTONOAI0HOT
MJIACTUHKY (TIpH MaJIOMY 301JIBIIIEHH1) 1 300CTIOPAHTIiB (TIPH BEJIMKOMY 30UTBITICHH]).
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4. 3anucaty CUCTEMaTUYHE TIOJIOKEHHS Ta KOPOTKY XapaKTePUCTUKY
ocobnMBoCTeN Oyn0BH TajmoMy JamiHapii 1 pyKyca, iX po3MOBCIOJIKEHHS, 3HAUCHHSI.
5. 3aMaiioBaTH CXEMHU KUTTEBUX IUKIIB JIaMiHapii 1 pykyca.

Puc. 3. )KurreBnii nukn gpykyca:
1 —3urora, 2 — Tanom ¢ykyca, 3 — perenrtaxkynia, 4 — KOHIENTaKyla, 5 — HE3pUIUH
OOTOH1U, 6 — HE3p1IUi aHTePUIid, 7 — AUIEKIITUHH, 8 — 3pUTUNA aHTepUII, 9 -
criepmaro3oiau, 10 — sitieBuii mimmoxk, 11 — makeT cnepmaTo30iiBs, 12 —
criepMaro3oinu, 13 - sitnexkmTiuHu, 14 — 37IUTT SUIEKITITUHY 1 CTIepMaTo30i1a
(cuHramis).
IIuTaHHS 1J8 CAMOKOHTPOJIIO
1. Ski ocoGauBocTi MOP(DOJIOTIUHOT OYA0BU TaIOMIB OypHX BOJIOPOCTEH?
2. lllo xapakTepHO Al aHATOMIYHOI OY/TOBH JIaMiHapiaJIbHUX 1 PyKyCOBHX
Oypux BosopocTeii?
3. B oMy nossraroth 0cOOIUBOCTI OYI0BU KIIITUH OYypUX BOJIOPOCTE?
4. 1o no3Bomsie mpeacTaBHUKAM OypUX BOJOPOCTEN )KUTH HA TTTUOMHAX, K1
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HEJOCTYIHI JIsl O1IBIIOCTI 3€JIEHUX BOJOPOCTEN?

5. Sk po3MHOXKYIOThCS Oyp1 BOAOPOCTi?

6. B dyoMy nossiratoTb 0COOTUBOCTI KUTTEBUX LIUKIIIB JIaMiHapii 1 pykyca?

7. Sxe 3Ha4YeHHS MalOTh Oypl BOJOPOCTI B MPUPO/I1 1 TOCHIOIAPCHKIN ISITBHOCTI
b1 1001 (874

8. HaBenmitey mpukiamgd poaiB Oypux BomopocTeil 3 mopsuakiB: Laminariales,
Fucales.
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Puc. 4. Anatomiuna Oy0Ba TaJIOMy JIaMiHapii:

1 — moB310OBXHIM 3pi3 uepenika (a- cepleBuHa, 6 — MPOMDKHUIL 11ap, B — Kopa, T —
MEpHUCTOIepMa), 2 — MOMIEPEUHHI 3pi3 Yepenika, 3 — 3pi3 JIUCTONOo110HOT
MJJACTUHKY 13 CIIOPAHTIIMH, 4 — AUISTHKA CIOPOHOCHOTO 1IAPY MPU BETUKOMY

301IBbIICHHS (300CTIOPAHTii cepea KITUH-TIapadi3, K1 MalOTh XJIOPOIUIACTH 1 AYyKe
OCJIM3HEHH1 BEPX1BKOB1 00OJIOHKH).

IIuTaHHs HA CAMOCTIiHY MIATOTOBKY
1. Pi3Hi morasiay Ha )KUTTEBUM ITUKIT (PYKYCOBUX.
2. IcTopis po3BHTKY aKBaKyJIbTypH OYpHUX BOJIOPOCTEH.
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3. Opranizailisi OXOPOHU Ta MOHITOPUHTY OYpHX BOJOPOCTEH.

Tema: Binain giaromosi Bogopocri - Bacillariophyta

Merta 3anaTTsa: BuBuutu Oy10BYy, pO3MHOXKCHHSI, 3HAUECHHS 11aTOMOBHX
BojiopocTei. O3HaHOMUTHCH 13 HAMOUIBII MOMUPEHUMH POJIAMU BIILTY, HABUUTUCH
pO3Mi3HABATH /11aTOMOBI BOJOPOCTI Ha PiBHI KJIACIB 1 MOPAIKIB.

Mamepianu ma 061a0nanHs: MIKPOCKOTI, TOKPUBHI 1 MPEIMETHI CKEINbLIs, KHUB1
KyJIbTypH, (hikcoBaHuil MaTepian Bogopocteid poaiB Melosira, Cyclotella, Pinnularia,
Navicula npenapyBaiibHi TOJIKH, CEPBETKA, TAOIHIll, BU3SHAYHUKH J1IaTOMOBUX
BOJIOPOCTEM, HABYaAIbH1 TOCIOHUKH, METOJAMYHI BKa31BKH, TAOJIHIII.

06 exmu: Melosira, Cyclotella, Pinnularia, Navicula.

Xig 3anarro

Teopernuna yacTuHa.

1. BuBumTH OCHOBHI pucH BojopocTel Biaaity Bacillariophyta, nmpunmmmnm
MOJITY Ha KJIacH 1 MOPSIKH.

2. O3HallOMUTHUCH 13 POJIOBUMH O3HAKaMU 00’ €KTIB BUBUCHHS.

Bignin nHamiuye Outbmie 20 TUC. BHIB BOJOPOCTEH $KI JKUBYTh Yy PI3HUX
BOJlOMMax, IpyHTax. B ameroduopi VYkpainu Bimomo 714 BHIIB 11aTOMOBHUX
BOJIOPOCTEM.

Mopdghonoziuna oyooea

JliaToMOB1 BOJIOPOCTI TIPEACTABJICHI TajJoMaMH KOKOiAHOI MOpPQOJIOTIYHOI
CTPYKTYPH 1 MOXKYTb OyTH OJHOKIITUHHUMHU 1 KOJIOHIATbHUMH.

byoosa knimunu

Kimituau 11aTOMOBHUX BOJOPOCTEH MalOTh OCOOIMBY KINTHHHY OOOJIOHKY 13
KpEMHE3EeMy, Ky Ha3WBaIOTh MAHIIUPOM. [[aHIp CKITamaeThes 3 ABOX YACTHH - CIITEKU
(6uteia) 1 rimoteku (MeHIia). EmiTeka 1 rimoTeka CKiIaJaroThesl 3 OUTBIN ad0 MEHIT
MJIOCKOI CTYJIKM 1 TMOSICKOBOTO Kuiblls. IlosickoBe Kijblie €MITeKM HaXOIUTh Ha
MOSICKOBE KIJIblI€ TIMOTEKH, SK KpHUIleuKa Ha KOPOOOUYKY; pa3oM BOHH YTBOPIOIOTH
TIOSICOK TTAaHIIMPA.

Ha crynkax iHOA1 3ycTpi4arOThCsl BUPOCTU Y BUIJISAII LIUIMIB, TOJIOK 1 T.OI., @
TaKOX CKJIAIHUN "MaTIOHOK" CUMETPUYHO PO3TAIIOBAHMIM 1 OB'I3aHUI 13 HASIBHICTIO
Y CTYJIIIl CUCTEMH CIIOJIYYCHHS KIITHHU 13 30BHIIIHIM CEPEIOBUIIEM (TIOPH, APEOIIH).

dopma mMmaHIMpa AIATOMOBUX BOJOPOCTEH pI3HOMAHITHA: Yy BUIJISAL IIapy,
JUCKa, WIIHAPA 1 T.II. - 1 BU3HAYAETHCS (POPMOIO CTYJIOK 1 iX BUCOTOIO.

Po3pi3HAIOTH J1Ba TOJIOBHUX THIA CTYJIOK: aKTUHOMOP(HI, yepe3 sKi MOXKHA
npoBeCcTH TpH 1 Oumbmie miockocted cumetpii (kiaac Coscinodiscophyceae) i
3uroMopdHi, TPOAOBryBaTi 3 OICHMETPUYHOIO CTPYKTYpPOIO, HYepe3 SKi MOXKHa
MpOBECTH He Oinblme ABoX IIocKocTed cumetpii (kmac Fragilariophyceae Ta
Bacillariophyceae).

Ha crynkax maHiupa giatomeit 13 3uroMop@HUME CTYJIKaMH 4acTo € IIOB y BHII
napu UUIMH a00 KaHaJB, SIKI CKJIAJHUM YMHOM NPOHHU3YIOTH TOBILY CTyJlkd. Ha
CepeIMH1 CTYJIKU TIJIKU IIBa 3'€IHYIOTHCS Yy IEHTPAILHOMY BY3Ii, @ Ha KIHIIBKax - B
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KiHeBl By3iu. [1IBu 3a0e3neuytoTh 3B'A30K MPOTOIUIACTA 13 30BHIIIHIM CEPEIOBHIIEM 1
3MATHICTB JI0 PYXY.

[IpoToract KIITHHM M1 MAHIUPOM BKPUTHM IutazmMaiieMoro. Bakyosnbs ojaHa,
abo kutbka. Sapo omne. IlnactTuam BTOpuHHO CUMO10THYHI, poI0dITHOTO TUITY. SIK 1y
IHIIMX BOAOPOCTEH-CTPAMEHOMUIIB, SAPO CTPYKTYPHO 3B'si3aHe 3 0O0OJOHKOIO
XJIOpOIJIacTiB. XJIOpOIJIacTHA OOOJOHKAa Ma€ 4YOTUpU MEMOpaHH, 3 SKUX JABI
30BHIIIHI YTBOPIOIOTH XJIOPOIUIACTHY E€HAOIUIa3MATHYHY CITKY, IO TMEPEXOIUTh y
30BHIIIHIO SACPHY 000JOHKY. XJIOPOIUIACTH Pi3HOI (POPMH 1 TIOJIOKEHHIO B KINITHHI. B
OUTBIIOCTI IaTOMOBHX 13 AaKTUHOMOP(GHUMHU CTynKamMu 1 O€3IIOBHUX 13
3UTOMOPGHUMH CTYJIKaMH XJIOPOIUIACTW JpiOHI, YMCIIEHHI, Yy BWIJIAAl JHCKIB,
3epPHOBHU/IHI.

Y Oulbll BHCOKO OPraHi3oBaHUX NIOBHUX J11aTOMOBHUX XJIOPOIUIACTH
KpYyIH1, HEUUCIIEHHI, YacTO 3 JIOMAaTeBUMH KpasiMu. XJIOPOIUIACT Ma€ OJMH YU KiIbKa
nipenoiniB. Kounip xioporuiacta Biji CBITIO-KOBTOTo 10 3ejieHyBaro-Oyporo. Ilirmentu
XJioporuiacTa: xjopodin a i ¢, [3- Ta & KapoTWMHaMH, KcaHTodinu (mepeBaxae
(DYKOKCAaHTHH, Y MEHIIMX KIJIbKOCTAX MPEACTaBJICHI J1aTOKCAHTHH, /1alIHOKCAHTHH
Ta HeokcaHTuH). [lirMeHTHa cucTeMa JIIaTOMOBUX BOJIOpOCTel 3a0e3neuye (hOTOCHUHTE3
Ha NMOuH1 10 S0M 3aBISKU TOJJATKOBUM ITITMEHTaM 3 IpyMnu ()yKOKCAHTHHIB.

OCHOBHUM MPOJYKTOM aCUMUIALIII € XpU30JaMiHAPUH, JOJAATKOBUMH — OJisl Ta
BOJIOTHUH. [IpoayKTu acuMUISIT BIAKIAAA0THCS a00 O€3MOCepeIHhO Y IUTOILIA3MI,
a00 y BaKyoJIsX.

MitoxoHapiii 3a3Buyail Kiuibka. BoHM po3MmimyoTbes y nepudepuuHii
YaCTUHI KJIITUH 1 MAIOTh JIMIIIE TPYyOUYacTi KPUCTH.

Bakyonsipuuii amapar Bkiodae 4 TUNM BakyoJeil: 3 KIITUHHUM COKOM,
BOJIIOTUHOM, XPU30JaMiHAPUHOM Ta OJII€IO.

MonagHi cTtamii mOpeacTaBicHl BUKIOYHO TOJUMH  OIHOKTYTUKOBHUMU
crepmaTo3oifaMu, 1 BIJIOMI JIMIIE y KUIBKOX POJMIB J1aTOMOBUX BOJOPOCTEH.
JIKTYTUK BKPUTUH PETPOHEMAMU.

Uumasno BUAIB A1aTOMOBUX BOJIOPOCTEH 3AaTHI BUIUIATU CIU3. 3a JTOMOMOTOIO
CIIM3Y BOJOPOCTI YTBOPIOIOTH CJIM30B1 TPYOKH, PI3HOMAHITHI CJIU30B1 HIXKKH,
3'€IHYIOThCA Yy KOJIOHII. Y BOJOPOCTEH, K1 MAlOTh I1I0OB, CJIU3 BiAIrpac HaA3BUYANHHY
POJIb Y TIPOIIECi aKTUBHOTO KOB3AI0UOTO PYXY KIIITHHH.

MiTto3 y A1aTOMOBHUX BOJIOPOCTEN BIAKPUTHIM, LIEHTPIOI1 BIACYTHI. 3aMiCTh HUX
(GyHKLIT HEHTpy OpraHi3aiii MikpoTpyOO4YOK BUKOHYIOTh OCOOJIMBI MOJISIPHI TUCKH.

Po3mnoscenna ma yukaiu po3eumcy

[lomoBHUI croci®0 pPO3MHOXKEHHS J1aTOMOBUX BOJOPOCTEH - BEreTaTHBHE
JMiJICHHS KIITHHM Ha JBi. YWCIICHHI BETeTaTHBHI JUICHHS KIITHH IPUBOIATH JI0
MOCTYIOBOTO  3MEHINIEHHS  PO3MIPIB  KIITHH, $KI OTPUMYIOTH  TIiNMOTEKY
MaTEepPUHCHKOI KIITHHU. BiATBOpPEHHS XapaKTEpHOTO MJisi TOTO YW IHIIOTO BUIY
PO3MIpiB MPOXOAUTH SIK IPABUIIO YEPE3 CTAIII0 AyKCOCTIOPH.

Aykcocnopa (abo cropa, 110 pocTe) — IIe 0co0aMBa KIIITUHA, SKa 37aTHA 0
POCTY 1 yTBOPIOETHCSI BOHA B pe3yJIbTaTl CTATEBOTO MPOLIECY.

BusiBneHo nekifibka THUIIIB CTaT€BOrO MPOLECY: 130raMHUN, T'eTepOraMHUMU,
ooramHui 1 aBroramis. [Ipu crareBomy mporieci JiBl KJIITUHUA BKPUBAIOTHCS CHIJIBHUM
CIM30M, NPOTOIUIACTH 3OUIBIIYIOTBCS Y pO3Mipax 1 PpPO3CYBaIOTh IOJOBUHKU
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NaHIUPIB. SApa KOXKHOI 3 KITHH BiJ OJHOTO 0 KUIBKOX pasiB AUIATHCA, TPUUOMY
OJIVH 3 TIO/A1TIB 000B'SI3KOBO € PEIYKIIIHHUM.

Y BomopocTelt 3 aKTUMHOMOP(GHUMH CTYJKaMH HaW4acTille 3yCTPi4aeThbCs
ooraMHU# cTateBuil mpouec. Y BOAOPOCTEH 3 3UTOMOP(GHUMHU CTYJIKaMH HaNHOUIbII
MOIIMPEHUMH THUIIAMU CTaTEBOI'O IMPOIIECY € 130- Ta rereporamis. BHacmigok 13oramii
YTBOPIOIOTKCS JIB1 3UTOTH, a TeTeporamii — abo JiBi, abo oaHa.

Oco06suBHM CITOCOOOM CTAaTEBOIO MPOIECY Y AlaTOMEN € aBToramisi. Y Takomy
nporeci Gepe ydacTh IMIIe OfHA KITHHA. i AApo pepyKLiiHO AiMMTLCA, Aali ABa
rarIoiHUX S7pa JIETCeHEPYIOTh, a JIBa 1HIINX 3JIMBAIOTHCS, BITHOBIIOIOUHN JUILIOITHE
AP0 1 YTBOPIOIOYH 3UTOTY, 1110 TIEPETBOPIOETHCS HA ayKCOCIIOPY.

XKutta BogopocTi MpoXoanuTh y AUIUIOIAHIN ¢a3i. Meiio3 BinOyBaeThecs mepen
YTBOPEHHSM T'aMeT.

3nauennsn

JliaTOMOBI BOJOPOCTI Jy’K€ HIMPOKO TMOLIUPEHI 1 XKUBYTh Yy PI3HOMAHITHUX
010TOMax, MPICHUX 1 COJIOHUX BOJIOMMAax, BOJIOTUX CKeJSIX, IPYHTI Ta iH. B miuaHkTOH1
MOPIB Ta OKE€aHiB MEPEBaXKAIOTh IIEHTPUYHI1, 3yCTPIYatOThCs 1 O€3110BHI /11aTOMOBI. B
TJIAHKTOHI MPICHUX BOJOWM MepeBakalOTh MIOBHI. 3MaTHICTh /10 MApiHHS Y TOBIIII
BOJIM 320€3MeUy€EThCSI HEBEIIMKUM PO3MIPOM MPOTOIUIACTY 1 HASBHICTIO YHCEIbHUX
Kpareib Macjia Ta TOHKOTO TAaHIUpa 13 pI3HOMAHITHUMHU BHUPOCTAMH, Kl
30UIBIIYIOTH TOBEPXHIO.

bentocHi ¢iToneHo3n (HOpMYIOThCS 3 MEPEBAXKHOK YYACTIO I[IOBHUX
alaToMeid. Y TIpyHTI J1aTOMOBI 3yCTpIYarOThes 0 MMOMHK IM 1 mpeacTaBieHi
IpiOHUMH PYXJTUBUMH (pOpMaMHu.

Poinb B mipupo/il 1 MpakTUYHE 3HAYEHHSI JIIATOMOBUX JyXe BelMKi. B Mopsx ta
OKeaHaX BOHM CKJaJaroTh 10 80% 1 OuIbIlIe CUCTEMATUYHOIO CKJIaay BOJOPOCTEH,
yTBOpIOI0Th 50% BCi€i OpraHiyHoi Mach OKeaHy 1 MHpakThudHO 1/4 rimobanbHOi
MPOAYKINi KHUBOI PEYOBHMHU 3eMIll, MIOPIYHO MOTrjnHaIo4YM 13 CBITOBOIO OKEaHy
O0ins 10 mupa. T Byriemto. JliaTOMOBI — roJioBHa CKJIajgoBa TpO(MIYHMX JIAHIIOTIB
BogHUX ekocucteM. Illopiuno mornmHaroum 13 CBITOBOTO OKeaHy Ounsg 3 MIp.
KPEMHI10, BOHU BIIIrpalOTh TOJIOBHY POJIb y Horo kpyroodiry. OcoOnuBe 3HaYEHHS
J1aTOMOBI MalOThb B €KOJOTIYHOMY MOHITOPUHTY, BHUCTYIMAIOYH 1HAMKATOPAMHU
3a0pyJHEHHs BOJHOTO cepenoBuiia. [lpu BiAMUpaHHI IaTOMOBMX Ha JIHI
YTBOPIOIOTHCS JTIATOMOBI Ta CamnpOIeNieBl MyJd, TIATOMITH MIITHICTIO IO JACKITbKa COT
METPIB, 5Kl 32CTOCOBYIOTh Y HAPI3HOMAHITHIIIUX TaTy3s5X.

VYV neskux KpaiHax ICHYBajio sBHUIE reodarii — HaceJeHHs MOifano >KUpPHI
niatoMoBi 3emuti. Tak, y Mekcuili aiiTeku B TOJOAHI POKH TOiaIu MyJ 3 JIHA 03€epa.
Binowmi 0ynu ictiBui Mmynu B Kutai, Cxignomy Cubipy, IliBnenniin Adpuui, ITamii.

Cucmema 6i00iny

[Tomin Ha KJIacu MPOBOAMTHCS, B TEPIIy Yepry, 3a THUIIOM CHUMETPIl CTYJIOK
(axtuHOMOp(HI YK 3uroMopdHi) Ta HASBHICTIO MBAa. 3 UM KOMIUIEKCOM O3HaK
KOPEeJII0E YUMaJIo O3HaK, MOB'3aHUX 3 OyIOBOIO MPOTOIJIACTY Ta OCOOJIMBOCTAMHU
crareBoro mporecy. Bimmin nomimsrore Ha Tpu kiacu — Coscinodiscophyceae,
Fragilariophyceae ta Bacillariophyceae.

Kaac KocumnomuckodimieBi, a6o IlenTtpuuni — Coscinodiscophyceae
(Centrophyceae)
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O0'enHye BOIOPOCTI 3 aKTUHOMOP(GHUMH CTYJIKaMH, SIKI 3aBXKIH 1M030aBIICHI
mBa. Jlume y UEeHTpUYHHUX J1aTOMEH BUSBIEHO OOTaMHMM CTaTEeBUH Mpolec Ta
PYXJMBI criepMaro30igu. [IpencTaBHUKM LBOro KiIacy MEIIKAIOTh IMEPEBAXKHO Y
IJIAHKTOH1 MOPIB Ta MPiCHUX BOJIOMM. B kimaci BUAUISIIOTH 22 MOPSAJIKH, Cepell IKUX y
IPICHUX BOJOMMaxX HAHUTIOIIUPEHIITUMH € TIpeacTaBHUKH Melosirales.

Iopsinoxk Meso3upannhi — Melosirales

O06'enHye BOJOPOCTI 3 aKTUHOMOP(PHUMU CTYJIKAMH, Y SIKUX HEMA€ BUPOCTIB 13
MiATOpKaMH, apeoyid 3aKpUTI KPEMHE3EMOBOIO IUIATIBKOIO 3 30BHIIIHBOTO OOKY 1
MEePEBAXHO HE YTBOPIOIOTh UITKMX TMpaBWIbHUX mTpuxiB. [lmactumum y
MeJIO3UpaTbHUX YUCICHHI, IpiOHI, JJOmaTeBl, pO3MIIIYIOThCA Y epudepuaHOMy mapi
[UTOIJIA3MHU.

Menozupa (Melosira)

Kiitunu 3'€eqHaHl B HUTKM 3a JOMOMOTOIO CJIM3Y, 1HOAI B CKPIMJIEHHI CTYJIOK
NPUAMAIOTh YYacTh MUNUKU. [TaHIMp MUITIHAPUYHMH, piIIe TUCKOBUIHUN a0o 1H.
dbopmu. CTyJIKH CKIAJAIOTHCS 13 KPYTJIOTO JUCKY 1 3TUHY CTYJIKU. OOMIB1 CTYJIKHU
NaHIMpa 3'€JHaHI OJJHA 3 OJHOIO OE3MOCEPEeHbO KpasiMU 3TUHY CTYJIKH, MOSICOK Y
O1IBIIIOCTI BHIIB YTBOPIOETHCS TUIBKU MiA 4Yac JiIeHHS KMTHH. CyciaHl KITHHH
KOJIOHIT 3'€/{HaH1 MOMIXk c000I0 THCKamMu. XJIOPOILJIACTH YUCEIbHI, Y BUTJISAL JPpiOHUX
IUTACTUH, $IKI MPWIATAIOTh 3BHYAWHO JO 3TUHY CTYJIKW. Y BHJIB POAY MeEIo3upa
CIIOCTEPIraeThCsl OOTaMHUM CTaTeBUUM mpoliec. B KimiTMHAX OfHIET HUTKU BHACIIJIOK
PEAYKIIAHOIO MOITY BUHUKAIOTh PYXJIMBI CIEPMATO30i1M. B KIITHHAX IHIIMX HUTOK
TEX B1I0YBA€ThCS PEAYKIIMHUIA MOAUT, )KUTTE3ATHUM BUSIBIISIETHCS TUTBKU OHE SIIIPO, 1
BECh IMPOTOIUIACT CTAE >KIHOYOI raMeToro (SHUIEKIITUHOI0). BHACTIIOK 3aMiiIHEHHS
TaKOro MPOTOIUIACTA CIIEPMATO30iI0M YTBOPIOETHCS AYKCOCIIOpa. 3yCTpIUaeThes
MeJIo31pa B MPICHUX BOJOMMAX, IEPEAYCIM B IJIAHKTOHI.

ukioresna (Cyclotella)

Kinitian moomuHOKI, piaKo 3'€IHaHI CIIM30M Yy MpsMi a00 3BUBHCTI HEIILIBHI
naHirorn. Ilanmup auckoBuaHuit a00 KOPOTKO IumHApuIHUN. CTYIKH KpyIui, 1HOJI
TUIOCK1, Y IEIKUX BUIB 3 YUCIIEHHUMH TOHKMMH IETUHKAMU 0 Kparo. XJIOPOIUIacTh
YUCJICHHI, y BUIJSAAl APIOHUX IUIACTMHOK K1 NPUWISATAIOTh N0 CTYJOK. Sapo
JEXKUTHh y UUTOIUIA3MAaTUYHOMY MICTKY, 3 000X OOKIB SIKOTO PO3TAlllOBaH1 BaKyosi. Y
BUJIIB POJTy CIIOCTEPITAETHCS OOTaMHUI cTaTeBUi mporiec. [{ukiioTena mmpoko mommpena
y TPICHOBOIHUX, PIMIIIe B COJOHYBaTMX 1 Jy)XE€ PIAKO B MOPCHKHX BOAOWMAax y
TIJTAHKTOHI.

Kaac bauunspiediuniesi, a6o Llloui — Bacillariophyceae

J1o 1poro Kijiacy BKJIIOUEHI BOJOPOCTI 3 3UTOMOP(HUMM CTYJIKaMHU, y SKUX HA
onHIi a0o Ha 000X cryikax € moB. Y Bojgopoctelt 3 Bacillariophyceae mxryTukosi
CTaAll TMOBHICTIO BIJICYTHI, CTaTeBl MpPOLIECH MPEACTaBJICHI 130-, TETEepo- Ta
aBTOTAMIEIO.

[IIoB € CTpyKTyporw, 3 SKOI TOB'Si3aHa 3aTHICTh OanuisipiedimeBux
BOJIOPOCTEHN IO aKTUBHOTO KOB3aro4oro pyxy. [losiBa Takoi 37aTHOCTI pO3TisgaeTbes
K KpynHHil apomopdo3. ToMmy o3Haku, moB'si3aHl 31 MIBOM (30Kpema, HOro THI,
KUIBKICTh, TOJIOKEHHSI HA CTYJI[, CTYMiHb PO3BUTKY 1 T.J.) MOKJIAA€HI B OCHOBY
noauty Bacillariophyceae na mopsinku. Bacillariophyceae moninstoTs Ha necsTsh
MOPSIZIKIB, 3 IKUX HIDKYE po3risiaaroThes oauH — Naviculales.
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Iopsinok Haikyasiashi — Naviculales

BonopocTi 11b0oro mopsiiKy MarTh PO3BHHEHI HIIJIMHOMOMIOHI IIBH Ha 000X
ctynkax. Cami ctynku abo OicumeTpuuHi, abo S-moaiOHI (A3epKaIbHO CUMETPUYHI).
IIpencraBauku Naviculales momupeHi Maike B yCIX THUMaX MOPCHKHX Ta
NPICHOBOJHUX  YIpyloOBaHb.  XapakTepHUMHU  NPUKIAJaMH  HaBIKYJSUIBHHX
Bojgopocteii € poau Navicula ta Pinnularia.

Pix maBikysa — Navicula

Bumun Navicula matote mocuts mpocty OyAOBY: CTYJIKH JIiHINMHI, JIAaHIIETHI,
SMNTHYHI 3arocTpeHi Ha KiHIEX abo 3akpyrieHi. [lo cepenwHi OCHOBOTO TOJIS
MPOXOJIUTH Hp;{MHﬁ HIiIMHONOAI0HUN moB. Ha moBepxHi CTynIOK PO3TaNIOBYIOTECA
MITPUXHU, YTBOPEHI MTPaBWIBHUMHU psigamMu apeon. lleHTpampHE mMojie BITHOCHO
HEBEIIMKE, 1 HE MOXOAUTh 10 KpaiB CTyiakd. [lpm BUTISAmI 3 MOsSCKa KIITUHA
BUJIOBXKEHO-TIPAMOKYTHI. [10osickoB1 001AKM TIPOCTI, 1 HE MalOTh BCTaBHUX OO1JKIB.
XJoporuiacTiB JiBa, BOHU IUIACTUHYACTI, PO3TAIIOBYIOTHCA B3JIOBXK IMOSCKOBHUX
0o0IIKIB Ha pI3HUX OOKaxX CTYJKH 1 MICTSATh IO OJHOMY MaJUYKOMNOII0HOMY
nipeHoixy. Pin nyke Oaratuii BUjaMu siKi MOLIUPEHI B MPICHIN Ta COJIOHIN BOMAlI Ha
JIH1, B OOPOCTaHHAX, P1JIKO B IJIAHKTOHI.

Pix minyaspis — Pinnularia

OIHOKIIITHHHI, PIJIKO KOJOHIAIBHI 11aTOMOB1 BOJOPOCTI, IIUPOKO MOIIUPEHI
B OEHTOCI IPICHUX BOJOUM. P1IKO 3yCcTpi4aroThCsl B COJIOHYBAaTHX BOJAX, 3HAWCHI Y
IpyHTaXx.

[3 cTopoHM CTyJKM KIiTHHA MiHYJSIpii Mae ¢opMmy eninca, a 3 OOKy mosicka -
NpSIMOKYTHUKA. Ha KIHISAX CTYJIKHM 1 B CEpEUHI ii 3HAXOAATHCS BY3JIM: LIEHTPAIbHUH 1
IBa TOJISIPHUX. B3MOBX CTynku mpoxoauTh ImoB. CTyJIKM HECyTh Ha TMOBEpPXHI
MOTEePEeYH]1 PUCKU PI3HOI TOBXKUHH, SIKI MIPEJICTABISIOTH COO0I0 PSAIU apeos - OTBOPIB,
gepe3 SKi MPOTOIUIACT CHOTYYA€EThCs 13 30BHIMIHIM cepenoBuieM. [{uTora3zma 3aiimae B
KJIITUHI PUCTIHHE TOJIOKEHHS; JIBa TUTACTUHYACTUX XJIOPOIUIACTa PO3TAIIOBaHI Tak, 1110
iX IIMpOKa CTOpOHA 3BEPHYTa JIO MOSICKa, a PeOpOM A0 CTyJIKd. B 1eHTpl KMTHHU Y
[IUTOIUIA3MAaTUYHOMY MICTKY PO3TAIIOBYETHCS AApO. 3 000X OOKIB MICTKa MICTITHCS
BaKyoJIi 13 KIIITUHHUM COKOM 1 KparuisiMy MacJa.

I[IpakTHYHa YacTHUHA

1. IlpurotyBaTu npenapar, po3riasHyTH 11 MIKPOCKOIIOM 1 3aMaJIIOBaTH KIIITUHY
KHUBOI iaToMOBOT BojopocTi Pinnularia (a6o ixrmry). Busnauutu Kojaip XJI0poruiacTa,
HasIBHICTh OJI1i, SJIpO, XapaKkTep pyxy.

2. Po3risiHyTH mig MIKpOCKOTIOM MPEACTAaBHUKIB MOPSAAKIB Meno3upaibHi 1
HaBikyJisiibHI BAKOPUCTOBYIOUHM KUBHI a00 (pikcoBanuii matepian. OO0B’A3KOBUMHU
00’extamu nmoBuHHi 0yt Melosira, Cyclotella, Pinnularia, Navicula. 3amanioBati
00’€KTH Ta MO3HAYMTH Ha mpukiaadi Pinnularia enreky, rimoTexy, MITMHOBUIHHUHA
ITI0B, IITPUXHU, IIEHTPAIBHE 1 OCHLOBE T0JIC, IICHTPATLHUN 1 TTOJISIPH1 BY3JIUKH.

3. 3anmcaTu cMCTeMaTHYHE MOJIOKEHHS KOKHOI0 00’ €KTa, CHCTEMaTUYHI1 03HAKHU
MpEe/ICTaBHUKIB HA PIBHI POAY, MOPSAKY, KIacy.

4. 3amanioBaTH CXeMY XKHUTTEBOTO UKy A1aTOMOBUX BOJOPOCTEH.
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Puc. 5. JliatomoB1 BOJIOPOCTi:

1 — meno3ipa (a - HATKa 3 TIOsICKA, O — HUTKA 3 ayKCOCTIOpamMu), 2 — MUKJIoTeNa (a —
BU/I 13 CTYJIKH, O- BUJI 3 MOsICKA), 3 — HaBiKyJa, 4 — MIHYJsIpis (a — BU 3 OsICKa, O
— BUJI 13 CTYJIKH, B — [IONIEPEUHUI 3pi3 Uepe3 KIITUHY, € - eMiTeTa, I — rinoTeka, cl
— CTYJIKA €MITEeTH, C2 — CTYJIKA TIOTEKH, 101 — MosICKOBUI 000JJ0K €MiTeTH, M02 —
MOSICKOBUI 000/I0K T1MOTEKH, 1O (1) — MOSICOK, 3¢] — 3TUH CTYJKH emiTeTH, 3¢2 —
3TUH CTYJIKH T1IOTEKH, Ol — OChOBE MOJIe, I — LIEHTPaIbHE MOJIe, Il — 0B, 1l —
IIOB €MITETH, 12 — IIOB TIMOTEKH, 1B — [ICHTPAJIBLHUHN BY30J1, KB — KIHIICBUI
(monsipHUii) By30d1, p — pedpa.



40

Puc. 6. XKutteBuii LMK 11aTOMOBOI BOJAOPOCTI 13 00TaMHUM CTaTEBUM IPOLIECOM
1 — aykcocmnopa abo 3urora, 2 — ayKcocnopa, o yTBOPIOE HOBI CTYJIKH, 3 —
CTYJIKH, 4 — BEeT€TaTUBHE JIIJICHHS, 5 — CIEPMATO30i/i1, 6 — AP0 AULEKITITUHA, 7 —
SAJIPO CIEPMATO30i1a, 8 — BIUTTS SAep SAUIEKIITHHY 1 CTIepMaTo30iaa (CUHTramis).
IIuTaHHA 1J CAMOKOHTPOJIIO

1. Sk moainsroTh BT J1aTOMOBHUX BOJIOPOCTEH Ha KJIACH 1 MOPSIKU?

2. lllo mpeacrapisie OO0 MAHIUP JIaTOMOBHX BOJOPOCTEH?

3. Uwuwm Bigpi3HseTbcs Oy10Ba KIIITHHHA EHTPUYHKUX 1 MOBHUX J[1aTOMOBHUX

BOJIOPOCTE?
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4. B yomy 0co6iuBOCTI Oy0BU OEHTOCHUX 1 IUTAHKTOHHUX (DOPM 11aTOMOBUX
BOJIOPOCTEN?

5. SIK pO3MHOXKYIOTHCS 11aTOMOBI BOJOPOCTi?

6. 3a paxyHOK 4Oro BiJIOyBa€ThCS 3B'SI30K MPOTOILIACTA 13 30BHIIIHIM
cepeoBuIEeM?

7. Slxe mpakTW4yHE 3HaYEHHS J1aTOMOBHUX BOJOPOCTEM?
IIuTaHHs HA CAMOCTIiHY MIATOTOBKY
Oco6muBOCTI OyIOBH J)KTYTHKA CIIEPMATO301/11B TIaTOMOBUX BOJIOPOCTEH.
2. JIaBHICTH IpyIU A1aTOMOBHX BOJOpOCTEH. Pi3H1 TOUKHM 30py HA €BOJIOIIIO
T1aTOMOBHX BOJOPOCTEH.
Ponp miaToMOBHX BOIOPOCTEH y T€OJIOTIYHUX MPOIIECaXx.
Ekosoriuai oco0IMBOCTI 11IaTOMOBHUX BOJIOPOCTEH.
3HauYeHHs 1IaTOMOBUX BOJIOPOCTEH B €KOJOTTYHOMY MOHITOPHHTY.

=

ok w

Tema: Bingin yepBoni Bogopocti-Rhodophyta

Merta 3ansiTTs: BUBUMTH 0COOIMBOCTI OYIOBU, PO3MHOKEHHS 1 3HAUECHHS
YepBOHUX BOAOpOCTE. O3HAHOMHUTHCH 13 HAHOUIBII MOIIMPEHUMH YEPBOHUMU
BOJIOPOCTSIMU MOPI1B, IIPICHOBOJJHUMH BUJAMU, HABYUTUCH PO3Ii3HABATH
npeactaBHUKIB Bty Rhodophyta Ha piBHI K1aciB 1 MOPSIAKIB.

Mamepianu ma o61a0HanHA: MIKPOCKOT, MOCTIHHI TpenapaTH 3pi3iB AUISTHOK
tanomiB Porhyra, repbapuuii matepian Ta ¢ikcoBaHi ek3eminisipu Porhyra,
Batrachospermum, Polysiphonia, Corallina, Ceramium, mokpuBHi i mpeaMeTHi
CKeIblId, TIpenapyBaibHi TOJKH, CepBeTKa, yanika [letpi 3 Bogoro, Tabmui,
HaBYaJIbHI NOCIOHUKH, BUSHAYHHUKH.

06 exmu: Porhyra, Batrachospermum, Polysiphonia, Corallina, Ceramium.

Xia 3aHarrsa
Teopernuna yactuHa
1. BuBunutu OCHOBHI O3Haku Bomopocteit Bimmaury Rhodophyta, npunmmnm
MOJITy Ha KJacH 1 MOPSAKH.
2. O3HaMOMUTHUCH 13 POJJOBUMH O3HAKaAMHU 00’ €KTIB BUBUCHHS.

Bignin depBoHi BomopocTi 00'ennye Onu3pko 5000 mepeBaxHO MOPCHKHUX
OeHTOCHUX 1 mepudITOHHUX BHUIIB. B TpICHUX 1 COJIOHYBaTMX KOHTUHEHTATLHUX
BOJIONMMAX, a TAKOXK y aepodiTHIX YMOBaxX uBe He Outhiie Hik 50 BuaiB. B amsrodiopi
VYxpaiau BioMo 148 BHIIB 4epBOHUX BOJAOPOCTEH.

Mopdghponoziuna dyoosa

Cepen 4epBOHUX BOJIOPOCTEH 3YCTPIYAETHCA KOKOIMHWMA, MaTbMEIOiTHUN,
HUTYACTHUH, ajie HalyacTille pi3HOHUTYACTHH Ta TIACTUHYACTHI THITH MOP(OIOTTIHOT
CTPYKTYpH BereraruBHoro Tuta. CrnenudiyHa 03Haka YEpBOHHMX BOJIOPOCTEN — MOBHA
BIJICYTHICTh JUKTYTUKOBHUX CTaJiil.

byooea knimunu
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Knituna Mae TppoXiapoBy 000I0HKY. BHyTpilHIlN map - HeTroN03HUN, CepeaHii
- 13 MeKTUHY 3 (PIKOKOJIOiTaMH (arap-arapom, arapoiom, KappareHiHoM), 30BHIIIHINA
map — KyTukyja (yTBOpeHa 3TYIICHOIO IMOJIMEPU30BaHOI0 MaHO03010). [IpumiTHBHI
OaHrieBI BOJOPOCTI IIEIIOJIO3HOTO Iapy mo30aBiieHl. Y JAeSKUX BHJIIB OOOJIOHKA
IHKPYCTOBaHA COJISIMH KaJIbIIIF0, MarHiro, 3aJ1i3a 1 Jy>Ke TBep/a.

[Inactunu mepBUHHO CHUMOIOTHYHI, poaodiTHOTO THUIy (POJOIIACTH), 3
MOOJMHOKMMHU THJIAKOIAaMH, BKPUTI IBOMa MeMOpaHamu. B kiiTHHAX XJIOPOILJIACTIB
6araTo, y HWXKYMX TPEICTaBHUKIB 3ipyacToi Gopmu, 3 MipeHOiAaMH, a y BHUILUX -
IUTAaCTHHYACTOI, JUCKOBUAHOI, 6e3 mipenoimiB. [lirmenTu: xmopodin a Ta ¢ikoriaHiy,
amnodikormiadid 1 (iKOepUTpUH. 3BUYANHO (PIKOCPUTPHUH IEepeBakae Haja JABOMA
iHmmMu  ¢ikoOuTiHamu. KapoTuHoinu mpenacTtaBieHi o- Ta [J-KapOTHHAMH,
KPUIITOKCAHTUHOM,  TapaKCaHTUHOM, 3€aKCAaHTMHOM Ta JIOTeiHOM. Pi3He
CHIBBIJIHOIIICHHSI TITMEHTIB 3yMOBJIIOE >KOBTYBaTHM, SICKPABO-MAJIMHOBHM, TEMHO-
YepBOHUM, TEMHO-(10JIETOBUIA, OJTMBKOBO-3€JICHHI Ta 1H. KOJIIp TaJIOMIB.

[IpoaykT acuMuimsmii — OarpsSHKOBHM KpOXMallb, IO BIAKJIAJAETBCA Y
uurToruiazMi. Big oty 6arpsHKOBUI KpOXMallb HE CHHI€E, a YUEPBOHIE. Y MPUMITUBHUX
0aHT1€BUX BOJIOPOCTEH MPOAYKTOM aCUMUIAIIL € TiIiKoreH. J[o1aTKOBUMU 3alTaCHUMMU
MOKUBHUMH PEYOBHHAMHM MOXKYTh OYTH TrajakTo3uj, (iaopu3ua, OaraToaToMHI
cnupTd (MaHHIT), y HE3HA4yHId KUIbKOCTI — oisd. Bel mponyktu acumiisuii
BIJIKJIQIAIOTHCS 11032 MEKAMH XJIOPOILIACTIB.

KiiTuHM TanoMy HO€IHYIOTBCS MIXK COOOIO 3a JOMOMOIOKO IMOpP, Cepel SIKUX
PO3PI3HAIOTH MEPBUHHI 1 BTOpUHHI. [lepBUHHI POPMYIOTBCA Y pe3ybTaTi PO3BUTKY
HETMOBHOT MEPETOPOJKH MK IBOMA TOYIPHIMH KIITHUHAMHU, IO TIILKH YTBOPWINUCH. Y
JESKUX YEePBOHUX MOXKYTh YTBOPIOBATHUCS III€ 1 BTOPWUHHI TMOPHU: KIITHHA (POpMYE
BUPICT, 3 €HYETHCA 13 CYCIIHBOIO 1 MPU IIbOMY BiZIOYBa€ThCA MEPEMIIIEHHS OHOTO
13 IOYIPpHIX SAEP 3 KIITUHU B KIIITUHY.

Po3mnoxcennn i yukau po3eumxy

JKuTreBHii LMK YEPBOHUX BOJIOPOCTEN XapaKTEPU3YETHCS MTOBHOIO B1JICYTHICTIO
JUKTYTUKOBUX CTaaii. BereraTuBHE pPO3MHOMKEHHS KOKOITHUX 1 KOJIOHIATBHHUX
BOJOpPOCTEN BIOYBAETHCS JUICHHSM KIITUHA Ha JABI a00 Ouiblie movipHiX. [HIm
MOKYTh YTBOPIOBATH JOJATKOBI MAaroHu, siKi BIPOCTalOTh BiJ MiJOIIBU, a00 HUTOK
IO CTENATHCS.

be3crareBe pO3MHOMKEHHSI BIJOYBA€THCS MOHOCIOpPAaMHU (YTBOPIOIOTHCS B
CIIOPAHTISAX MO OMAHIN) 1 TeTpacnopaMu (yTBOPIOIOTHCA B CHOPAHTISAX MO YOTHPH).
Criopu 4epBOHHMX BOJOPOCTEH M030aBIeHI 00OJOHKH 1 31aTHI JO0 aMe0OiTHOTO PyXYy.
[Ipu yTBOpEHHI CIOp B CIOPAHTIsX, K MPABWIO, BIMOYBAETHCS PEIYKIIMHUNA MO,
Takum yuHOM, CTIOPH TaILIOIIHI.

CrateBe po3MHOXKEHHSI - ooramis. YoJsioBidi cTaTeBi OpraHuU — aHTEPHUAIl
(cmepmaranrii), >KiHOYI - KapmOrOHW, SKI y BHCOKOOPTaHI30BaHUX
MPEICTABHUKIB CKIANAIOThCA 13 PO3IMIMPEHOI UYEpPEeBHOI YAaCTUHU 1 JOBrOi
HUTKOIIOI0HOT YaCTUHU - Tpuxorinu. Oapa3y micis 3aIiIiJHeHHs 3urota 6e3 nepioay
CIIOKOIO MPOPOCTAE B OCOOJIUBE MOKOIIHHS, IPUCYTHE JIUIIE Y YEPBOHUX BOJOPOCTEN
— kapnocnopodit. Ha xaprocrnopodiTi yTBOPIOIOTHCS KapIOCIOpH, SKI Jar0Th
OYaTOK HOBOMY cropodiTy. YTBOPEHHS Kaprnochop MoXe BiaOyBaTuCS TpbOMa
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OCHOBHUMH IIIISIXaMH, $IKI OOYMOBJIIOIOTb TpPH OCHOBHI IUJIaHU OyAOBU
Kaprocrnopodiry.

VY HalnpocTioMy BUMAJKY 3UroTa OJpa3y MOYMHAE IUIMTHUCS, YTBOPIOIOUYU
Kapriocropu Oe3rnocepeHb0 Y KapmoroHi. B 1nibomy BapiaHTi kaprocnopodit ayxke
IPOCTUH 1 TPEICTABICHUI KApPIIOTOHOM 3 KapIoCIOpaMH.

[Ipu ckmagHimoMy BapiaHTI BiJ 3aIUIJHEHOTO KapHoroHY BIIPOCTAIOTh
0araTOKIITUHHI HUTKH 3 JUTUIOTTHUMH SIApaMu — TOHIMOOJIacTh. Jlaii KIITHHU TaKuxX
rOHIMOOJIACTIB MEPETBOPIOIOTHCS HA KaprmocHmopu. TyT MOKOJIHHS KaprnocrnopodiTy
MPEJICTaBISIOTh KapImoroH, TOHIMOOIACTH Ta KapImoCHIOpH.

Tpertiii BapianT HaiicknafHimmil. Floro 0co6IMBICTIO € HASBHICTH OCOGIMBUX
KIIITUH — ayKCWIAPHUX, 3 SKUX MMOYUHAETHCS PO3BUTOK TOHIMOOIACTY. 3 KapIroTroHy
MICJIS 3aIUTITHEHHSI Y HANPSIMKY 70 ayKCWISIPHOI KIIITUHH YTBOPIOETHCS BUpicT (abo
oo0JacTeMHa HUTKA, SIKIIO AayKCUJISipHA KIIITUHA 3HAXOIUTHCS Ha BIJICTaHI Bij
KapIoroHy) Mo SIKOMY SIIpO 3UTOTH IEPECYBAETHCS 13 KApHOrOHY 10 ayKCHJISPHOI
KITUHY. [1icnst Toro sik 10 ayKCWJISpHOI KIITUHU MOTPANUIIO SIAPO 3UTOTH BOHA CTa€
LEHTPOM PpO3BUTKY TOHIMOOJAcTy. Slapa ayKCWISpHOI KIITHHM 1 3UTOTH HE
3JIUBAIOTHCSA, OCKUIBKM ayKCWJISIpHA KIITHHA JIMIIE Ja€ JOJATKOBE YXUBJICHHS IS
PO3BUTKY TroHiIMoOjacra. JlumioigHe sApo KiUIbKa pa3iB MITOTHYHO JIUIMTHCS,
JOYIpHI sipa MITpylOTh Yy nepudepuuHi BUNMHM KITHHU. KOXHUN BHUNMH
BIJIOKPEMJTIOETBCSL TIEPETOPOJIKOI0 1 IPOPOCTAa€E B TOHIMOOJIACT, KIITHHH SKOTO
MEPETBOPIOIOTHCS Ha Kaprocnopu. B mbomy BapiaHTi KaprnocnopodiT CKIagaeTbes 3
KapIIOTOHY, KIITUHU 31IUTTS, AyKCHJIAPHUX KJIITHH, TOHIMOOJIACTIB Ta KapIrocnop.

Takum unHOM, )xuTTeBUN IMKI Yy Rhodophyta nepeBaxkno ramnoaumnnodaznuii
31 CHOPUYHOIO PENYKLIEI 1 YEepryBaHHSIM TpPbOX TOKOJIHb — TaMeToQiry,
Kapriociopodity Ta cropodity.

3nauennsn

3a BUKIIOYCHHSM He0araTbOX IIPEJCTAaBHUKIB, YEPBOHI BOJOPOCTI €
MOPCHKHUMU OpraHi3zMaMu. 3BUYAHHOIO MEXKEI0 iX MAacOBOTO PO3MOBCIOIKEHHS €
rmubuna 40-60M, ane BOHU MOXKyTh poctd 1 Ha rmouHi 100-200M 3aBasiKM HassBHOCTI
YEpPBOHMX IIIIMEHTIB, 3JaTHUX 3aCBOIOBATH HE3HAa4H1 KIJIBKOCTI CBITJIa B
CIIEKTPAILHOMY Jl1ama3oHi, SIKUM € HeJOCSHKHUM JIJIS IHITUX BOJIOPOCTEH.

MopchKi 4epBOHI BOJOPOCTI TPAOTh BXKIJIMBY POJIb B IpUpoIi. BoHu € mxepenom
OpPraHiYHUX PEYOBHH, 1KEIO I 0araTbOX MOPCHKUX TBapuH. YepBOHI BOJOPOCTI
BUKOPHCTOBYIOTBCS JIIOJIMHOIO JUISi BUTOTOBIICHHS arapy. Voro OTpHMYIOTh i3 BHIIB
poniB Gelidium, Gracilaria Ta iH. Arap 3acTOCOBYETbCS B MEIMIIMHI, XapyoOBii
MPOMHUCIIOBOCTI Ta iH. KpiM TOTro, 13 4epBOHUX BOJOPOCTEH OTPUMYIOTH KapareHaHH,
arapoinq Ta 1H. YepBOHI BOJOPOCTI pa3oM 13 IHIIMMH BUKOPUCTOBYIOTH JIJIst
BUTOTOBJICHHSI BOJIOPOCTEBOI MYKH, fIKa iie HA KOpPM CBIMCHKMM TBapyHaM 1 Ha
n00puBo. Jlesiki BXKUBAIOTHCS B 1KY JHOAMHOI0. HallO11bll NOMyIsipHUMU Cepell HUX
e Rhodymenia palmate (uepBonuii mopcekuit canar), Porphyra leucosticte, P.
laciniata. Bonu Garari Ha BiTaMiHM, MAIOTh PSI/T NI€ETUYHUX 1 JTIKyBaJIbHUX PEYOBHUH,
y Tomy uuchi on. B Smonii po3BHHYTO MPOMHCIOBE KYJIbTUBYBaHHS MOpQipH.
Jlesiki 4epBOH1 BOAOPOCTI BUKOPUCTOBYIOTh SIK O10JI0T14HI 1IHAUKATOPH.

Cucmema 6i00iny
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3a OyaoBOIO  KapmoroHy, XJOPOIUIACTIB, CHocoO0amMu  0e3CTaTeBoro
PO3MHOXKEHHS, MPOAYKTAMU aCHUMUIALIT Ta HASBHICTIO BTOPHHHUX TOP BT
NOAUIIIOTH Ha JiBa Kilacu — Bangiophyceae ta Florideophyceae.

Kunac 0anriesi (Bangiophyceae)

Bonmopocti uporo kmacy (6au3pko 70 BWAIB) MPUMITHBHOI  OyJ0BH,
OnHOKMITHHHI, KOJOHIAJbHI, OaraTOKJMITUHHI HUTYACTOi, TeTepOTPIXaJbHOI 1
NJaCTUHYACTOT CTPYKTypHu. KIITHHM MICTITh OJWH 3ipYacTHil XJIOpPOIJIAcT 3
nipeHoinoMm. bescrareBe po3mHOXeHHsS MoHOcmopamu. Kapmoron 6e3 TpixXOriHu.
3urora nmpopocTtae 6e3nocepeIHbO B KapIOCIOpH. bkl MPUMITHBHI BUIH )KUBYTH Y
NpICHUX BOJAOMMAaxX, Ha3eMHHUX 010TOMax, OUIBII BUCOKOOPTaHi30BaH1 - B MOPCHKUX
Bojioiimax. Y YopHomy Mopi TparuisieTbest opdipa (Porphyra).

Pin IMopgipa (Porphyra)

3ycTpiyaeThCs B JITOpAIl MIBHIYHUX 1 MIBJACHHUX MOPIB. TaaoM JUCTOBUHUIMA
(mo  50cM) sickpaBO-IIypITypOBUM, TPUKPIIUIIOETHCS OCHOBOIO JIO  CyOCTpary.
[Inactunka 3 ogHOro ado NABOX IapiB KITHH. Pocte audy3Ho. B 06010HKaX KIIITHH
HEMae Top, SAPO OJHE, XIJIOpOoIIacTiB 1-2 3ipyactoi popmu 13 mipeHoinoM. AHTEPUIIT 1
KaploroHH pO3BUBAIOThCSI Ha PI3HMX pocauHax. [licns 3ammiiHeHHS 3uUrora
IinmuThesa Ha 2-32 kaprocnopu. Kaprnocrnopu crouarky rodji, aje depe3 KijibKa
IHIB BKpPHBAIOTHCS OOOJIOHKOK 1 pPO3BUBAIOTHCA Yy HHUTYACTI TaJOMH, SIKI
YTBOPIOIOTh UYEPBOHI IUISIMHM Ha dYepemnamikax MoJIIockiB. Ha Hutuactomy Tanomi
PO3BUBAIOTHCSI MOHOCIIOPH, SIKI MPOPOCTAIOTh y JHUCTOBUIHI TajloMu mNopQdipH.
bararo BuniB nopgipu icTiBHI 1 BAKOPUCTOBYIOTHCS B TKY Y BUIJISIII caJiaTiB, MPUIIPAB,
rapipiB 10 M'sca 1 pudbu. B YopHomy Mopi ii BUPOILIYIOTh Ha CHELIAJbHUX
MOPCBHKUX (epmax.

Kunac ¢uopigeesi (Florideophyceae)

baratokniTHHHI BOIOPOCTI Pi3HOMAHITHOI (HOPMU TMCEBAONMAPEHXIMATO3HOT
CTPYKTYpH, HaWlJacTile CKiIagHoi aHaTtoMiuHoi OynoBu. Kuituau omHO- abo
OararosiiepHi. XJIOpOIUIACT OJMH, a00 JCKUIbKa TPUCTIHHMX, TUIACTHHYATHX,
CTpIYKOMOIIOHMX O€3 MipeHoiniB. BereTaTuBHE PO3MHOKEHHS 3yCTPIYaETHCS PIJIKO.
besctaTeBe po3MHOMKEHHSI TeTpacrnopamy. Kapnoron 3aBxau 3 TpUXOTiHOKO. 3Urora
TEPIUTh CKJIAJIHI TIEPETBOPEHHS, TIEpIT HIK Jae Kaprocnopu. bimemicts (ropineeBux -
THUIOBI MOPCHKI OPraHi3Mu, IIMPOKO PO3MOBCIOKEHI IO BCboMy CBITOBOMY OKEaHy.

Iopsinok Hemasiaabni — Nemaliales

Tanomu y HeMaJiadbHUX nepeBaxHO reTepoTpuxaibHi abo
MICEB/IONAPEHXIMATO3HI. XapaKTepHi O3HAKU MOPSAIAKY — BIACYTHICTh ayKCHUJISIPHUX
KITUH. JKUTTEBI MUKIM rarioAuruiodasHi, 31 CIOPUYHOI PEIYKIED Ta 3MIHOKO
nokoJjiHb. TunoBuit npencraBHuk — Batrachospermum.

Pix barpaxocnepmym (Batrachospermum)

[IpicHoBOAHA BOJOPICTh. TaloM OMMBKOBO-CHHIOBATHI, MA€ TATY3UCTY OCHOBY
HUTKY 3 BEIMKHX KIITHH. Ha Hiif KUTbISIMU pO3TaIioBaHi KOPOTKI TUIKHU 3 JPIOHUX KIITHH 3
YUCIICHHUMH XJIOPOIUIACTaMH - KJIITHMH-acUMUIATOpiB. CTaTeBl OpraHd - aHTepuiil 1
KaproroHW - PO3BUBAIOTHCS HA OJHIA a00 PIZHUX POCIMHAX. AHTEpHUIl YTBOPIOIOTH
HEPYXOMi CTaTreBl raMmeTh - CIepMallii, sIKi TEepPEeHOCSThCS BOAOID Ha KapIOroH 3
TpuxoriHoto. [licns 3arumiaHeHHs 3 YepeBHOI YaCTHHU KapIiorOHa BUPOCTAIOTh Taly3HCTI
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rOHIMOOJIACTH, KIHIIEBl KJIITUHH SKUX Aal0Th Kapmnocrnopu. CTpyKTypa, yTBOpeHa
roHiMoOJacTamMu 3 Kaprocrnopamu, Mae chepudHy (GopMmy, 30BHI BKpUTa TOHKOIO
CIIM30BOI0 OOTOPTKOIO 1 HA3UWBAETHCS LHUCTOKAPIIIEM. 3 KapIocrnop BUPOCTAIOTh
Tay3UCTi KYIIMKH IHIIOTO BUTJISAY, SIKI MOXYTh PO3MHOXXYBAaTHCh MOHOCIIOpaMHU
(10 cTamio PO3MIAAIOTh SK JUILIOIIHE YTBOPEHHS, SIKE BIMOBIIAE TeTpacropodiTy
IHIIMX 4YepBOHUX Bojopoctei). Ilpu CHpusATIMBUX yMOBaX 3 HOro BEPXIBKOBUX
KJTITHH BUPOCTAIOTh TUITOBI TAJIOMH OaTpaxocrnepMyma.

Iopsinok Kopaainaawshi — Corallinales

HaiisickpaBinioro 0OCOOJHMBICTIO TPEACTaBHHUKIB MOPAAKY € KalbLudiKalis
KJIITUHHAX MOKPUBIB. TagoMu 6aratoochOBi, 3BUYATHO TIPOCSAKHYTI BAITHOM 1 MarOTh
BUTJISiT YEPBOHOTO KaMIHHS, HEBEJMKUX KYIIMKIB a0 HaraayroTh KOpaJu.
UYepryBaHHsi TOKOJNIHb Yy TMPEACTaBHUKIB TMOPAAKY 130MoppHe. Opranum sk
0e3cTaTeBOro, Tak 1 CTAaT€BOTO PO3MHOXKEHHs (TeTpaclopaHrii, KapmoroHu Ta
aHTEpHJIii) PO3BUBAIOTHCS Y CIEMIAIBHUX 3arjiMOMHAX TalloMy, 10 HA3HBAIOTHCA
KoHIenTakyiaMu. Kaprnocnopoditu ckiiagaroTbest 3 6ararbox e1eMeHTIB.

OnuumMm 13 nommmpenux poxais € Corallina.

Pin Kopauina ( Corralina)

Po3noBcromkeHa y Beix MOpsx, 30kpeMa B HopHOMy MOpi, 0COOIHMBO Y TPOIIKaX 1
MpUiiMae y4acTh B yTBOPEHHI KOpaioBuX prdiB. TanoM y BUITISI BEPTUKATEHOTO KYIIHKA,
SKAW TaTy3UThCS HAMYaCTIIE B OJHIM TUIONMHI 1 BUMOBHEHHMH BamHOM. OpraHu
PO3MHOXKEHHS Y KOpaJIliHU (aHTEPH/Ii1, KapIIOTOHH, TETPACTIOPAHT i) pO3BHUBAIOTHCS 3aBXKIN
Ha PI3HMX IHIMBIIAX HA KIHIBKAX TJIOYOK B OCOOIMBHX 3ariMOJIEHHSX - KOHIIENTaKYJax,
sKi 3'€HaHI 13 30BHINIHIM CEPEIOBHINEM HEBEIMKHUM OTBOpoM. Ha BimmiHy Bin
OarpaxocniepMyma TyT € ayKCWISIpHI KIIITUHH, SKI PO3BUBAIOTHCA O 3arlIiTHCHHS
KapIioroHy 1 po3CisHI MO TajJoOMy Ha MEBHIM BIACTaHI Bl HBONo. 3 KaproroHy MICIs
3aIUTIIHEHHS 10 AyKCWISIPHUX KJITUH POCTYTh OAraTOKIITUHHI HUTKH, SIKI Ha3MBAIOTHCS
ooOnacteMHuMHu. [TicTst 37UTTS ayKCUITSIPHOT KINITHHU 3 KITITHHOIO 000J1aCTEMHOT HUTKH 1
nepexoAy JAUIUIOITHOTO siapa KIIITUHU HUTKHM B ayKCWIAPHY KITHUHY (siapa
AyYKCWISIPHOI KJIITUHH 1 000JIACTEMHOI HE 3JIMBAIOTHhCS) BUHUKAIOTH TOHIMOOJIACTH 3
Kaprnociopamu (kaprocropodit). Kapmocnopu npopocTarors y AUIUIONHI POCIUHHU -
terpacniopoditu. [Tpu yTBOpeHH1 TeTpacmop Bi0yBa€eThCs MEHO3 1 TaIuIoifHI TETPACTIOpH
MPOPOCTAIOTh y TaruloigHi pociauHu - rameroditu. ['amerodit 1 TeTpacmopodit
MOP(OJIOTIUHO HE BIAPI3HAIOTHCA.

Kopaniny BUKOPUCTOBYIOTH SIK JIIKQpChKY BOJOPICTh, BUTOTOBJISIOUM 3 HEi
npenapaTy Jjisl yCyHeHHS Tedii.

Iopsinok Ilepamiaanni — Ceramiales

O0'eqnye BOJOPOCTI 3 HUTKOMOAIOHMMH OJHOOCHOBUMH TajoMaMu, IO
MPUKPITUTIOIOTHCS 10 CyOCTpaTy MiJIOMIBOIO, Ky YTBOPIOE 0a3ajabHa KIITHHA; CIAHKI
HUTKM TaloMiB peaykoBadi. CrnopodiTu uepamiadbHUX MalTh TeTpaeIpUyHi
TeTpacmopaHrii, TramMeTo(piTH yTBOPIOIOTh  MpoKapmii, Kapmocnopodpith —
ucTokapiii. XapakrepHi npencraBHuky — Ceramium ta Polysiphonia.

Pin mepamiii — Ceramium. Buau pojty MarOTh BUTJIS HEBEJIUYKUX KYIIHKIB,
YTBOPEHHUX JTUXOTOMIYHO pO3TATY)KEHUMU HUTKAMHU 13 3arHYTHUMH BCEPEIUHY
raykomnoiOHUMHU BepXiBKamMH. TajaoM yTBOPEHHM OJHOPSIIHOIO OMIPHOIO HUTKOIO, Y
AKO1 30Ha KOHTAaKTy CYMDKHUX KJIITHH BKPUTA KOPOIO. Y NIEIKHX BHUIIB KOpa BKPUBAE
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BECh TAJIOM, MPOTE YaCTillle, CepeHs] YaCTHUHA KIITHH OMIPHUX HUTOK JIUIIAETHCS
BIIKPUTOIO. SIK HACIIIJIOK, pOCIMHA Ha0yBa€ YICHUCTOIO BUTIISAY — MPO30P1 BIAKPHUTI
JIUISTHKA OMIPHUX KIITUH YEPryloThCcs 3 AUISIHKAMU, BKPUTUMHU KOpOIO, IO
3abapBiiecHa B 1HTEHCUBHUU dYepBOoHUM Kojip. Kopa sBiase co0or0 acHMUIATOPHI
KOPOTKI HUTKHU, IO IIUTPHO MPHUTUCKAIOTHCS J0 OOOJIOHOK KJIITHH OIIPHOT HUTKH.
Jlesiki acCUMUISTOPHI HUTKU BUJO3MIHIOIOTHCS Y HMIETUHKU a0o mmnu. CrnepmaTaHrii
Ta KapHoroHIaJIbHI HUTKM Yy TaMeTo(diTiB Ta TeTpacrnopanrii y crnopodiTis
PO3BHBAIOTHCA 3 KIITHH KOpH. Ceramium 3ycTpidaeThes B yCiX MIMPOTAX, aie MACOBO
PO3BHUBAETHCS TIEPEBAKHO y TEIUTUX MOPSX, 30KpemMa B HopHOMY Ta A30BCHKOMY.

Pix Ioaicudonisi (Polysiphonia)

Mae HUTKOBUIHMI pO3radyXeHHH TajJoM. Y LEHTpI MOro € LeHTpaJbHUuM
cu(oH (OOUH pA OCbOBHUX KJITHH), BIJ SIKOTO BIJIOKPEMIIOIOTHCS NMepUPepuyHi
KIITUHA ~ (KOPOB1),  PO3MIIIEHI  MPaBWIbHUMH  TOPU3OHTAIBHUMU  Psi/IaMHU.
PosnoBcromkena nosicudoHis SK B MIBACHHUX Tak 1 B MIBHIYHUX MOpsiX. CTaTeBl opraHu
BUHUKAIOTh Ha OCOOJMBHMX TUIOYKaX rametogiTiB (4ojioBiuoMy 1 kiHO4YoMy). Ilicis
3aIUTIHEHHST OUIS KaproroHa BIJIOKPEMITIOETBCS AyKCWISIpHA KIITUHA (CYKYIHICTH
AyKCWJIIPHOI KJIITMHA 1 KaproroHa HOCUTh Ha3By MPOKapIIis). AYKCWIApHA KIITHHA
37IMBAETHCS 3 YEPEBHOIO YACTUHOIO 3AIUTIHEHOTO KaproroHa, MICNs YOro PO3BUBAIOTHCS
TOHIMOOJIACTH 3 Kaprocmopamy, BKPUTI TCEBAOMAPEHXIMATO3HOK OO0O0JIOHKOIO (3puii
TOHIMOOJIACTHU, 3aMKHEHI B OOOJIOHKY, Ha3WMBalOTh ITMCTOKApIOM). 3 KaprocIop
BUPOCTAIOTh TeTpacnopodity, MopdosoriyHo noaioHi 3 rameroditamu. Ilpu yTBOpeHHI
TeTpactop Bi0yBaeThest Meio3. Pi3Hi Buu nosmicidonii nommpeni y Yopaomy Mopi.



47

Puc. 7. YepBoHI1 BOJOPOCTI:

1 — mopoipa (a 30BHINIHIN BUTIIAI, O — 3pi3 TaJOMY 3 aHTEPUIISIMHU, B — 313
TaJIOMy 3 KapImoroHaMu, BMICT SIKUX MICJIS 32T IHEHHS JUIUTHCS 3 YTBOPEHHIM
Kaprocnop), 2 — 6arpaxocrnepmMym (a — 30BHILIHINA BUTIISIA, O — YaCTUHA TAJIOMY 3
KapIOCIOpaHTisiMu), 3 — KopastiHa (a — 30BHIIIHIN BUTIIA TAIOMY, O —
KOHIICTITAKYJI 3 aHTEPHUIISIMHU, B — KOHIIETITAKYJI 3 TETPACIIOPAHTIsIMuU), 4 —
nosticidoHist (TeTpacnopodit i3 TETPACIIOPAHTISIMH )



Puc. 8. XKutteBuii 1iuki nosmicionii.

1 — xapnocnopu, 2 — rerpacnopodit, 3 — TeTpacnopadrii, 4 — rerpacnopu, 5 —
YOJIOBIUMU ramMeTodiT, 6 — KiHOUMH raMeTodiT, 7 — ciepMaranriii, 8§ — cnepmariii,
9 — tpuxorina, 10 — aiiuexniTuHa B 0a3aabHINA 4acTUHI Kapnorony, 11 -
KapIoroHiajibHa TUIKa, 12 — 3MUTTA criepmartis 1 SUIeK T THHE (cuHramis), 13 —
ayKCWIsipHa KJIITUHA, 14 — sapo 3uroty, 15 — sapo ayKCuIsipHOT KINITHUHH, 16 —
TOHIMOOJIaCTH 3 Kaprocnopawm, 17 — nepukapm, 18 — mucrokapm, 19 -
KaprocropodiT BCepearH1 epuKapmna.

IIpakTu4yHa yacTuHA
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1. Tlo repbapHuM 3pa3kaM Ta BUKOPUCTOBYIOUH (PIKCOBaHHI MaTepial
po3rIsHYTH (11171 MIKpOCKOTIOM) MPEICTaBHUKIB Ki1aciB Bangiophyceae 1
Florideophyceae: Porhyra, Batrachospermum, Corallina, Ceramium, Polysiphonia.

2. 3amnucaTu CUCTEMAaTUYHE MOJIOKEHHS KOKHOT0 00’ €KTa, MOMIMPEHHS Ta
pPaKTUYHE 3HAYCHHS.

3. 3amaiioBaTH CXE€MU KUTTEBUX LMUKIIB opdipu, 6baTpaxocnepMmyma,
KOpajiHu, moicidoHii.

IuTanHs 1J1s1 CAMOKOHTPOJIIO.

1. BkaxiTh CUCTEMAaTU4YHI O3HAKH, OCOOIMBOCTI POZMHOXKEHHS 1 MTOMINPEHHS
YEPBOHUX BOAOPOCTEN.

2. Ha3zBiTh NpUHIUNN MOALTY BIAILTY Ha KJIacH Ta HOPSIKH.

3. Y oMy mosITatoTh OCOOJIMBOCTI KUTTEBOTO ITUKITY YEPBOHUX BOJOPOCTEH?
SIK yTBOPIOIOTHCS KapIOCIIOPHU y PI3HUX MPEACTABHUKIB YEPBOHUX BOJAOPOCTEH?

4. XapakTtepusyiTe npakTUuHe 3HaUeHHs npeacTaBHukiB Rhodophyta.
[IuTaHHs HA CAMOMIATOTOBKY.

Exonorigai oco61MBOCTI YEPBOHUX BOJAOPOCTEM.
2. OXxopoHa Ta MOHITOPUHT YEPBOHUX BOJOPOCTEH.

L

Tema: Bingin 3exneni Bogopocri -Chlorophyta
Kaac 3esieni Bogopocri - Chlorophyceae

Merta 3ansiTTs: BUBUMTH OCOOIMBOCTI OYJ0OBH, PO3MHOXEHHS, OIIMPEHHS Ta
3HAYEHHS 3eJIeHnX BogopocTei 13 kinacy Chlorophyceae. HaBuuTuce po3nizHaBatu
npeacTaBHUKIB nopsaakiB Volvocales, Chroococcales Ta Scenedesmales,
03HAaHOMUTHUCH 13 HAUOLITBII MOIIMPEHUMU POAAMU LIUX MOPSAKIB.

Mamepianu ma ob61a0HanHs: MIKPOCKOTI, TOKPUBHI Ta MPEAMETHI CKEIBII,
npenapyBajibHI TOJIKH, cepBeTKa, yaika [letpi 3 Bogoro, 1 % po3unH METUIICHOBOTO
cunboro, 40 % dbopmanbaeria, GUIbTPYyBaIbHUN NI, MHIIET, )XUB1 KYJIbTypH a00
dikcosani Bogopocti poais Chlamydomonas, Volvox, Chlorococcum, Hydrodictyon,
BHU3HAYHUKH, HABYAJIbHI NOCIOHWMKH, METOANYHI BKa31BKHU, TaOJIMIII.

06 exmu. Chlamydomonas, Volvox, Chlorococcum, Hydrodictyon.

Xig 3aHarToa
TeoperuyHa yacTuHa
1. BuBYMTH OCHOBHI O3HAKH BOJIOPOCTEHN KJIACy 3€JIEH] BOJIOPOCTI -
Chlorophyceae, npyHIIMIN TOALTY HA MOPSIIKH.
2. O3HalOMUTHCH 13 POJIOBUMH O3HAKaMU 00’ €KTIB BUBYEHHS.

Binain o6'ennye O6inbm HiK 20000 BUAIB €yKapiOTUYHUX BOJOPOCTEH.
3eieHi BOAOPOCTI MOMIMPEH] B MPICHUX BOJOMMAX, B MOPSX Ta OKEaHaX, B HA3eMHUX
OioTomax, Ha CHIry Ta JboAy. B amsrodmnopi Ykpainu Bimomo 2005 BHIIB 3€1€HHUX
BOJIOPOCTEM.

Mopdghonoziuna 6yoosa

Cepen 3eleHUMX BOJOPOCTEH € I1HAWBIAM OJHOKIITHHHI, HEKJIITHHHI,
0araTokJIITHHHI, KOJOHIaNbHI (1eHOO1anpH1). 3yCTpIiYarOThCsl BCl TUIH CTPYKTYpU
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BETETATUBHOTO TiJ1a KPIM aMeOO0iTHOTO.

byoosa knimunu

BbynoBa kimitTuHu pizHOMaHiTHA. JlesKi MpeacTaBHUKM MAlOTh KJIITHHU BKPHUTI
JUIIEe TUIa3MajieMol0, aje OUIBIIICTh MAa€ KIITUHHY OOOJIOHKY 3 IICJIFOJIO3H 1 TICKTHHY.
Knitnan micTsite Big ogHoro jo Oarateox siiep. Ilmactuam mepBUHHO CUMOIOTHYHI,
xjopoditTHOro Tumy (xjgopormiacti). BoHu pi3Hi 3a  (Qopmoro (4YamroBHIHI,
IJIACTHHYACT1, CTPIYKOMOAI0H1, TMCKOBHU/IHI, CITYACTI Ta 1H.), pO3MIPOM Ta MOJIOKEHHIO B
KJTiTHHI (MPUCTIHHI, 0CbOBI). DOTOCHMHTE3YI0UI MIrMEHTH: XJIOpO(iT a, B, KapoTuHH (oL, B, Y
Ta €-KapOTHH) 1 KCAaHTO(UIN JTIOTETHOBOrO PsiAy (JIOTETH, 3€aKCaHTUH, HEOKCAHTHH,
BIOJIAKCAHTUH, AaHTEPAKCAHTUH). Y JESKUX BHSABJICHI 1€ PsIA  CHeHU(pIYHUX
KcaHTOQ1TIB. 3a CKIaA0M (HOTOCHHTE3YIOUHMX MITMEHTIB 3€JI€HI BOAOPOCTI MOAI0H1 A0
BUIIUX pociuH. KINTHHM y JesKuX 3€JIeHHX BOJOPOCTEeH MOXKYyTh HaOyBaTH
OpaH)KE€BO-YEPBOHOTO  3a0apBJEHHS Yy HECHPUSATIMBUX yMOBaxX IMpU  3MiHI
CHIBBIAHOLIEHHS MK OCHOBHUMH TIPYIaMH IITMEHTIB a TaKOX IMPU HAKOIMYEHHI
BTOPUHHUX KapOTHUHOIAIB. XJIOPOIUIACTA 3BUYAWHO MICTATH BiJ OJHOrO A0 0aratbox
MIPEHOIIB 13 KPOXMAJIBHOIO 00rOPTKOKO 200 Hi.

OCHOBHUH TPOJIYKT aCUMUIAIIT — KPOXMaib, SIKUM 3aBXKIU BIJKIAJAETHCS B
XJIOPOIJIACTI (SIK 1 y BUIUX POCIWH) 4acTO — HAaBKOJIO mipeHoixy. Kpim kpoxmaiio
MOXYTh HAKOIMUYYBaTUCA Oisl, JIEWKO3W, a y CcudOoHODIIIEBUX BOAOPOCTEH
OCHOBHHMM aCHUMUISITOM MOX€e OyTH MoJIicaxapul 1HYIiH.

VY monHamHux (BopM 1 cTaliil 3eJeHMX BOJIOPOCTEH 3 XJIOPOILIACTOM IIOB'S3aHa
crurma. Y MICIll po3TallyBaHHSI CTUTMHU 00OJIOHKA XJIOPOILJIACTa TICHO MPUIIATAE 0
mazmanemu. L ninsHka miasmanemMu BUKoHye GyHKIT ¢poTopernenTopa, a CTurma —
(yHKILIIO MIUPMH, SIKa PETYJII0€ KUIBKICTh CBITIIA, IO aJa€e Ha GOTOperenTop.

JUOKTYTHKIB Y MOHAQJHMX 3€JICHHX HaWyacTillle JBa, 1HOAI YOTHPHU 1 OLIbllIe
OJTHAKOBUX 3a JIOBXKMHOIO (130KOHTHMX) 1 OynoBoro (i3oMopdHMX). baratomkryTukosi
dbopmMu Ha3WBalOTHCS cTepaHOKOTHHMHU. [TOBEpXHS JHKTYTHKIB 3BHYAMHO TJaJcHbKA
a00 BKpHUTa OPraHIYHUMHU CYOMIKPOCKONIYHUMU JIyCOUKAaMU Y1 MAaCTUTOHEMAMHU.

MitoxoHapiil y KIIITUHAX BIJ OJHIET IO KIJTBKOX 1 1M MpUTaMaHH1 MIaCTUHYACTI
KPHUCTH.

Bakyonspuuii amapar 3eJeHUX BOJOPOCTEH MpeACTaBICHUN CIPaBXKHIMH
BaKyOJISIMU 3 KJITHHHUM COKOM. Y KJIITHUHAX 0araThb0X MOHAJHUX Ta T€MIMOHAHUX
MPICHOBOJHUX Ta HA3eMHUX BOJOPOCTEH 3BHYAMHO € MBI, 3pigKa — KiUJIbKa
CKOPOTJIMBUX BaKyOJIEH.

B muTomnnasmi 3eneHuX BOIOPOCTEN BIAMIUEHI TAKOX JI130COMU, IEPOKCUCOMH,
chepocomu, IpicoBI Tila, JTOMAacCOMH Ta CHUCTeMa MIKPOTPYOOUYOK SKa HeE
BIJIPI3HAETHCS CYTTEBO BIJ] TAKO1 XK Y THIIUX BIJ17aX BOJIOPOCTEA.

B 3anexHOCTI BiJf CTYINEHI Y3TOJUKEHOCTI MPOLECIB MITO3y 1 IUTOKIHE3Y
CIIOCTEPITa€eThCS MOCTIAOBHE, OJTHOYACHE 1 CErMEHTallliHEe KIITUHHE JieHHsS. MiTo3
3aKPUTHH, HaIMIB3aKpUTUNA a00 BIIKPUTHUIA. Y MOHAIHUX KIITHH LIEHTPIOJ1 3BUYANHO
BIICYTHI, 1X (YHKIIF0O BHKOHYIOTh O0a3zajgbHI Tija JOKTYTHKIB. Y KIITHHaX
peACTaBHUKIB, MO30aBICHUX 3JaTHOCTI A0 aKTUBHOI'O PyXYy, IIEHTPIoJi HasBHI (3a
BUHATKOM OUIBIIOCTI XapO(iIi€BUX BOJOPOCTEH ).

Po3mnoorcennsn i yuknu po3eumxy
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BereratuBHe pO3MHOXKEHHsSI BiJOYBAa€ThCS BHACHIJOK MOAUTY  KIITHH,
YJacTUHAMH CJIaHl, YTBOPEHHSM HOBHX IICHOOIIB 13 BMICTY KJIITHH CTapuX IIEHOOIB, a y
JESIKUX - OCOOJIMBUMHU OYJILOOUKAMH.

bescrareBe po3MHOKEHHS 3€JIEHUX BOJOPOCTEH MPOXOAUTH 32 JOTIOMOTOIO
CHEITiaJII30BaHUX KJIITHH - 300CIOP, allJIAHOCTIOP, aBTOCIIOP, TIITHOCIIOP Ta 1H.

CraTteBuii mporec BiIOYyBaeTbCs Yy BHUJII rojoramii, i3oramii, rereporamii,
ooramii, koH'forarii. Cepen 3eJeHNX BOJOPOCTEH € TOMO- 1 TeTepoTalidyHi BUIH. Y
JESKHUX 3eJICHUX BOAOPOCTEH cTaTeBUi mpoliec BiACYTHIN. L{UKiIM po3BUTKY 3eleHHX
BOJIOpOCTEH Myxke pizHOMaHiTHI. Cepen TuX, IO MAIOTh CTATEBUU MPOIEC JKUTTEBI
[UKJIA TPEACTaBICHI Tamioda3sHuMU, TamwioAuIuIoQasHUMU Ta JUILIO(Pa3HUMH
IIUKJIAMH 13 3UTOTUYHOIO, TAMETHYHOIO, CIIOPUYHOIO Ta COMAaTUYHOIO PEAYKIIIEI0, 3
130- Ta reTepoMOp(PHOIO 3MIHOIO MOKOJIIHb.

3Hauennsn

3ereHi  BOJIOPOCTI  IIMPOKO  PO3MOBCIODKEHI Yy  BOJL, IPYHTI, HA3eMHHUX
MICIICICHYBaHHSIX. BOHUM 3yCTpi4aroThCs Y MPICHUX Ta COJOHUX BOJOMMAX, cepell HUX
€ SIK TUIAHKTOHHI TaK 1 nepr(iTOHHI Ta OEHTOCHI OpraHi3Mu. 3eJieHi BOJIOPOCTI BCTYAIOTh
y CUMOIOTUYHI BITHOIIEHHS 3 TPHOaMH 1 yTBOPIOIOTh JIIITAMHUKH.

MacoBuit po3BUTOK MIKPOCKOITIYHUX 3€JICHUX BOJOPOCTEH BUKIIMKAE 3€JICHE YU
4yepBOHE "UBITIHHSA" BOJU, [PYHTY, CHITY Ta 1H.

Jlesiki BUIM MarOTh IOCMOJApPChKE 3HAYEHHS SK 1HAMKATOPHI OpPraHI3MH,
areHTd CaMOOYMIIEHHS 3JUBHUX BOJ, IHIIl - TEPCIEKTUBHI 00'€KTH
010TeXHOJIOTIH AJIsl OTpUMaHHs 0iorazy, KOpMiB, BITAMIHHUX Ta (PEPMEHTATUBHUX
Mpernaparis Ta 1H.

Cucmema 3enenux 6ooopocmeii

3a cyyacHUMH CHCTEMaMH Bl MOAUIAIOTH Ha IIMICTh KiaciB: Prasinophyceae,
Chlorophyceae, Trebouxiophyceae, Ulvophyceae, Siphonophyceae ta Charophyceae.
B ocHOBI mopiny Bimaily Ha KiIacH MOKIQJACHO KOMIUIEKC O3HAaK, IOB'S3aHUX 3
0COOMBOCTSIMU Oy/IOBH KIITUHHUX TOKPUBIB, JHKTYTHMKOBOTO arapaTry, MITO3y Ta
IIUTOKIHE3Y Ta 1H. 3 MUMU O3HAKaMH Y3TOJKYIOThCS TaKOX €KOJOT14HI OCOOJMBOCTI
MPEJACTaBHUKIB PI3HUX KIJIACIB.

Kaac Xaopodiuiesi — Chlorophyceae

OG'eqnye BOIOPOCTI 3 OJHOKJIITHHHOI, OaraTOKJIITHHHOW, 3pijKa —
HEKJIITUHHOIO OYJI0BOIO, SIKI MEIIKAIOTh MEPEBAXKHO y NpicCHUX BoaonMax. Kiitunu
BKpUTI 000JIOHKamMu. MiT03 3akpuTHii. bijibllla yacTMHa MPEACTaBHUKIB 3/1aTHA J10
riNepCUHTE3y BTOPUHHUX KapOTHUHOIAIB, 1, SK HACIiIOK, Ha TEBHUX CTalisX
KUTTEBOTO ITUKITY MOKE 3MIHIOBATH 3a0apBJICHHS 3 3€JIEHOTO Ha YePBOHE a00 KOBTO-
rapside.

Krnac moninsroTe Ha BiCIM MOPSAIKIB Y BIAMOBIIHOCTI 3 TUTIOM MOP(OJIOTTYHOT
CTPYKTYpH TiJla, THIOM 300CIOp, 3/aTHICTIO JI0 TIMEPCUHTE3Y BTOPUHHHX
KapOTUHOI/MIB, OCOOJMBOCTAMU TOAUTY KJIITHH Tomo. Hmkue po3rismaroThCs TpH
nopsiaku — Volvocales, Chlorococcales, Scenedesmales.

Iopsinok BosibBOKCOBI (Volvocales)

HapaxoBye Omu3zpko 1000 BumiB MOHAJHOI OpraHizaiii, siki MOXYyTb OyTu
OJTHOKJIITHHHUMHU a00 KOJIOHIATbHUMH OpraHi3MamH.

Po3mnoBcrokeHl TOJOBHUM YWMHOM Yy TPICHUX BOJOMMAax 1 MpU MacoBOMY
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PO3BUTKY BHUKIMKAIOTh ix "UBITIHHA". [leski BUKIMKAIOTh YepBOHE IBITIHHS"
COJIOHHMX BOJIOKMM 1 CHITY.

Cnajgaxyd IUBITIHHA BOJOWM BIJIOMI 3 JIaBHIX-JIaBE€H 1 BHKJIMKAIM PI3HI
MapHOBIPCTBA, MPU3BOJIMWIA [0 TMOSBU PIZHOMAHITHUX MPOPOKyBaHb. (OcoOIMBO
OEHTE)XHI JYMKHU BUHUKAJIM Y BUTIAIKaX KPUBABO-YEPBOHOI'O IBITIHHS, SIKI [TOB’A3yBaJIH
HalyacTilie 13 JUXoM, sike Oylio y MUHYJIOMY ab0 Mae OyTH 1 IBITIHHS — MPUKMETA,
MepeBICHUK, IOMNEPE/KEHHS MPO HOro HaOMMKEHHS. A HacHpaBll Take IBITIHHSI
BUKJIMKAIOTh OPTraHi3MH, SIKI MalOTh YEPBOHUM MITMEHT — FEMaTOXPOM.

BobBOKCOBI € BaXIMBOIO TPYMOK OpraHi3MiB, IO AaKTUBHO CIIPHUSIOTH
CAMOOUMIIEHHIO BOJOMM. IX BHKOPHCTOBYIOTH y OIOMOHITOPHMHIY, IS JOOYHCTKHU
CTIYHHX BOJ, BOHU € 00’ekTaMu Oiotexnoorii. Jleski 3 Hux, (Hanpukian, Dunaliella) e
MEPCTIEKTUBHUMH 00’ €KTaMU JJI1 OTPUMAHHS KapOTHHY.

OnmHOKMITHHHI (GopMH Yy TOpPSIKY mpeactaBisirorh poau Chlamydomonas,
Dunaliella, neno6iansui — Gonium, Pandorina, Eudorina, Volvox.

Xaamigomonaga (Chlamydomonas)

Pin napaxoBye Oing 500 BuWAIB, Kl >KUBYTh Yy KaJlFO)KaX, MUIKHX MPICHUX
BOJIOMMAX, IPYHTI.

OMHOKIIITUHHA JTBOJKTYTUKOBA BOJIOPICTh KYJISICTOI, SIMIIEBUIHOI, OBAJIbHOI,
1HOJI1 HecuMeTpuuyHoi ¢GopMH, 3 M'SKOI0 MEKTHHOBO-TEMIIEIIOI03HOIO
obosnonkorw. Ha mnepeagHboMy KiHI[I KIITUHH 3HAXOJUTbCA HOCUK BHUITYKJIOI,
CIJTOBUJIHOI, TJIOCKOi a0 1HIIO1 ¢opMu. Xjoporiactd vamoBuaHl. KiituHa Mae 1Bl
CKOPOTJIMBI BaKyoJIi, CTUTMY. B cepeirHiI KJIITUHU 3HAXOAUTHCS ApO.

3a HECHPHATIMBUX YMOB KJITHHU XJaMiOMOHAJ BTPA4yarOTh JHKTYTUKHU, ajie
30epiraloTh 3AATHICTh [0 MOJUTY 1 YTBOPIOIOTH CJIM30BI CKYIMYEHHS - TaK 3BaHl
NaJIbMENOiHI CcTaHu. TpuBamicTh TepeOyBaHHS y IbOMY CTaHI MOXE€ 3HAYHO
MIEPEBUIIYBaTH TPUBAIICTH NepeOyBaHHS Yy MOHATHOMY.

Po3MHOXKy€eThCST XJTaMioMOHaIM 3o00cnopamu. [lpy 1bOMy KIIITHHA BTpayae
JOKTYTHKH, a 11 BMICT JUTUTBCS 1 Aa€ 2-4 abo 8 300c¢mop. 300COpH 3BIILHIOIOTHCS 3
O00OJIOHKM MAaTEPUHCHKOT KIITHHU uYepe3 ii ociau3HeHHs. CTaTeBHi TMpoliec
130raMis, reTeporamisi 1 ooramis. [3orameTu yTBOPIOIOTHCS y BEJIMKIN KIJTBKOCTI B
KOXKHIA KmiTHHI (32-64). 3urora BKpPUBAETHCA TOBCTOK OOOJOHKOK, B HIU
HarpoMa/)KyloThCsl 3allaCHI PEYOBMHU 1 YEPBOHUU MIrMEHT Tremaroxpom. llicms
TPUBAJIOTO CITIOKOIO BOHA MTPOPOCTAE, AUISTYMCH PEAYKIIIAHO 1 Jarouu 4 300CTIOPH.

BoabBokc (Volvox)

Kynsacri nenoOii #oro gocsiraloTh 2MM, CKJIQIalOThCA 3 0araThOX THCSY
nBoukryTHKoBUX KmiTuH (Big 500 mo 20000 (50000)), po3milieHUX y Kyii, sKa
YTBOPIOETHCS IIIJIBHOKO OJTHOLIAPOBOIO CIIM30BOI0 OOropTKOIO (1HBOMIOKpYM). KoxkHa
KJIITUHA BKPUTA BJIACHOIO OOOJIOHKOIO, SIKa 3POCTAETHCA 3 OOOJIOHKAMH CYCiJIHIX
KJIITUH, HAOUparouu nomiroHaidbHoi (5-6-kyTHOi) popmu. Kpim Toro, anikaibamii 61K
OOOJIOHKH TPUTUCKAETHCS Ta LIUIBHO 3'€JHYETHCS 3 1HBOJIOKPYMOM. SIK HacIHiJoK,
0e3mocepelHbO i 1HBOJIOKPYMOM YTBOPIOETbCS MepudepuuHuil Iap Kamep-
000JIOHOK, B SKHX BIIBHO JI€KAaTh NPOTOIUIACTH KJIITWH, HIOW MiABIIICH] Ha
JUKTyTUKax. JIKTYTUKH Kpi3b KaHaJIM B 1HBOJIIOKPYMi BUXOJSTH Ha30BHI. [IpocTip
MK MPOTOIUIACTaMHM Ta KJIITUHHUMU OOOJOHKaMHU, a TaKOX BLIbHA BIJl KIITHH
NOpOKHUHA 1EHOO1I0, BUIMOBHEHI BOISHUCTUM CIM30M. XJOPOIUIACT Yy KIITHHAX
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BEJIMKUHM, YalIOBUAHHM, MIpeHOin oauH abo aexiibka. € cturma. CKOPOTIMBUX
BakyoJie 2 1 Oumbmie (1o 6). B 1meHo6ii 4iTKO BHpakeHa IMOJAPHICTh, sKa
BUSBIISIETHCS B HANPSIMKY pyxy 1 MOpQOJIOTiYHINA BIJIMIHHOCTI KJIITHH, SKi
CKJIafaloTh 1eHo01i. Opranu Oe3ctaTeBoro (rosimii) 1 crareBoro (aHTepuuii 1
OOTOHI1) PO3MHOXKEHHS YTBOPIOIOTHCA JIMIIIE B 3a7H1I yacTuHi 11eHo01s. Cepen BUIIB
BOJILBOKCY B1JI0OMI SIK OJTHOJTOMHI TaK 1 JIBOJOMHI 1HIUBIJIH.

I[Ipyu  po3BuTKy 3 TOHIAIM  (MMAPTEHOTOHIAIN)  AOUYIPHIX  IEHOOIiB
CIIOCTEPITaeThCs 6araT0pa30Be JIJICHHS TIPOTOILIACTY, YTBOpEHHS! 0araToKJIITHHHOT
TUIACTUHKY, SKa TOTIM 3arvHAaeTbhcs 1 BHUBepTaeTbes. Ha meBHii cTamii PO3BHTKY
JOYipHI 11eHOOIi MepexoAsTh B MOPOKHUHY MAaTEPUHCHKOTO IIEHOOis, a 3BIATUIA
3aBISKM PpPO3pUBY OOOJOHKH 3BUIBHIOIOTHCS Ha30BHI. Cxoxuil mporiec
CIIOCTEPIraeThCAd NMPU YTBOPEHH1 HOBUX ILIEHOO1iB 13 3aIlIITHEHOT SHIEKITITHHU
OOrOHis. SMIEKIITUHA 3aIUTIIHIOETBCS CHEPMATO30ilaMH, SIKI YTBOPIOIOTHCS B
AHTEPUIAX 1 IPEACTABISAIOTH COOOI0 BUJIOBXKEHI BEPETCHOBUIHI KIITUHH 3 JIBOMA
JOBI'MMH JHKTYTUKaMU. 3UTOTa BKPUBAETHCS TOBCTOIO TOPOKYBATOI OOOJIOHKOIO 1
NEepEeXoIuTh y CTaH cnokow. [lo Horo 3aBepiieHH! SAPO 3UTOTH PERYKLINHO
ninuthes. Tpu Jo4ipHI spa NeTeHEePYIOTh, JKUTTE3IaTHUM JIMIIAETHCS TUTBKUA OJHE.
Sk HacHmiJIoOK, 3UroTa MPOPOCTAE OJHIEID 300CHOPOI0, sSKa IMicii cepii MOMALIIB
PO3BUBAETHCS Y HOBUM 1IEHOO1M.

3yCTpivaeThCsl BOJIBBOKC B IUIAHKTOHI TEKYUHUX 1 CTOSYUX BOJONM, OCOOJIHMBO
gacto B Oojorax. B Vkpaini HaiOiiem mommpenuit V. globator, sxuii Moxe
BUKJIUKATH "1BITIHHSA" BOIU KAJIIOXK.

IHopsigok xJjopokokajbHi (Chlorococcales)

O0'ennye mooauHOKI abo 3i0paHl y TeTpaad KOKOIAHI BOJOPOCTI.
[IpeacTaBHUKM TOPAAKY HE 3/aTHI JO TINEPCUHTE3Y BTOPUHHUX KApOTUHOIMIB 1
3IMIIAIOTHCS  3€JICHMMU Ha BCIX CTalisIX JKUTTEBOTO IHUKIY. 300CHOpH 13
000JIOHKOI. XJIOPOKOKaJIbHI BOAOPOCTI BIAITPalOTh BEIUKY POJb B TMPHUPOIl SIK
NPOJYIEHTH OpPraHiyHOi PEYOBMHM i KHCHIO, € areHTaMH CaAMOOYMILEHHS BOJIH. IX
BUKOPUCTOBYIOThH SIK O101HAMKATOPHI OpPraHi3MH, BOHM € 00’€KTaMU Pi3HOMaHITHUX
nocaimkens. Tumosum npeactaBHuKoM nopsiaky € Chlorococcum.

Xuaopokokym (Chlorococcum)

Knitunu okpemi, 1HOJI Yy HECTIHKUX PUXJHUX CKYMUYEHHSX HEBU3HAYEHOI
dbopmu, emnincoigHi 1 KymusacTi. OOO0JIOHKAa TNaJeHbKA, MOTOBIIYETHCS 3 YaCOM.
XJ0pOmIacT OJUH, MPUCTIHHUHN, YAIIOBUIHUM Ta 1H. POpPMU, 3BUYANHO 3 OJHUM
nipedoinoM. Ilpu HecnpuUSTIMBUX yMOBaxX BEre€TaTUBHI KIITUHH MOXYTb
BKPUBATHCS TOBCTOIO HIMITYBAaTOK OOOJOHKOIO 1 TIEPETBOPIOBATUCH HA CIIOYMBAIOYI
KJIITUHU — TINHOCHOpPU. PO3MHOXYETBbCS JBOJKTYTUKOBHUMH 300CHopaMu. [Homi
arutanocniopamu. CtaTeBe PO3MHOXKEHHS - 13oramid. ['ametn MOpQOJIOTiYHO He
BIJIPI3HSAIOTHCS BiJ] 300CTIOP.

Bumu pony namexats A0 aMm]ibiaibHMX OpraHi3MiB — BOHH JIy’)K€ YacTo
3YCTPIYAIOTHCA Y TPYHTAX, MEPEBAKHO JIICOBUX (PITOIEHO31B, B HETJIMOOKUX MPICHUX
BOJIOMMAax Ta B aepo(iTHUX YMOBAX.

Iopsaaok Cueneaecmalibhi — Scenedesmales

O0'enHye OTHOKIITHHHI, KOJIOHIATBHI Ta IEHOO1aIbHI BOJIOPOCTI 3 KOKOiTHUM
TUTIOM MOPQOJOTIYHOI CTPYKTypu Tida. OOOJOHKH MICTSATh IHAP KPUCTATIUHO
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BIIOPSAKOBAHOT T1emroio3n. [IpeAcTaBHUKM TMOPSAKY 37aTHI 0 TINEPCUHTE3Y
BTOPUHHUX KapOTHUHOIMIB (O0COOJIMBO IPHM HECTadl a30Ty) 1 Ha NEBHHUX CTaisax
KUTTEBOTO IMKIY MOXYTh HaOyBaTH YEpBOHOIO 3a0apBiCHHS. 300CIOPH 3aBXKIU
rojgi. XapakTepHUMH TpeACTaBHUKAMH TIOpSAAKY € poau  Bracteacoccus,
Hydrodictyon, Pediastrum, Scenedesmus.

Ciapoaixmion (Hydrodictyon)

CBoepinHa 1eHo0IaIbHA BOAOPICTh Y BUIIIAAL BeNHKOi (710 20-40cM) MITIIKOBHTHOT
CITOYKH, CKJIAZICHOI 3 Benmue3Hoi KimbkocTi kmituH (110 20000). Kiitnan numiaapuyHi,
3'€THYIOTbCSI KIHI[IMH, YTBOPIOIOUM CITYACTy CTIHKY MIIIKOBUIHOTO IIEHOOIS.
XJoporiacT MPUCTIHHANA, CKJIATHO PO3UICHOBAHUH, 3 BEIMKOIO KUTBbKICTIO MIPEHOIIB.
B ueHTpi KIITMHM - BeJMKa BaKyoJlb 3 KIITUHHUM COKOoM. Snep Oarato.
Po3MHOXY€ETBCST 300CTIOpaMu 1 130raMHO. J[BOKIYTHKOBI TOJIi TPYIIOBUAHI 300CTIOPH
YTBOPIOIOTHCA Y BEJIMKIN KUTHKOCT1 B KOKHINA KJIITHHI 1 MiJT 000JIOHKOI0 MaTEPUHCHKOT
KJIITUHHU 3'€THYIOTbCS Y HOBUM JOYIpHIii 1IeHO011.

[Ipu crareBoMy PO3MHOXEHH1 MPOTOIUIACT KIITUHU PO3MAJTAETHCS HA KUIbKa
TUCSAY TOJUX JABOJUKTYTHKOBHX 130ramer. Yepe3 oTBip B OOOJOHLI MaTEpUHCBHKOI
KIITUHA TaMeTH BUXOIATH Ha30BHI. Jlaml rameTw pi3HMX CTaTEeBUX 3HAKIB
KOINYJIIOIOTh. YTBOPIOETHCSA 3UrOTa, IO MEPEXOAUTh y cTaH crnokorw. Ilo ioro
3aKiHYEHH1 BiIOYBa€ThCA MeEH03 1 3Urora MpPOPOCTAE YOTHUPMA BEIMKUMU
rarjioilHUMU 300criopamMu. BOHM 31aTHI BIAIUIMBATH BiJ MICIi YTBOPEHHSI Ha
3HAYHY BIJICTaHb, 1, TAKUM YMHOM, BUKOHYIOTh (DYHKII110 po3ceneHHs. [1o 3akiHueHH1
PYXy KOKHa 300CHopa MpopocTae y 0araToKyTHY OaratosiiepHy KJIITUHY — HOJIEp,
o sBise co000 cnopodiT BOAsSHOI ciTouku. IIporormmact momieapy AIIUTHCS Ha
BEJIMKY KUIBKICTh 300CMOp, 110, HE BUXOJSMYM 32 MEXI MONIENPY, CKIANal0ThC Y
HOBUM 11EHOO1M.

€uHUi BU IOTO POy — Tiapomikiion cituactuit (H. reticulatum) — gacro
MOKHA 3HAWTH BIITKY Y HEBEJIMUYKHX KaJOXkKaX, 3aTOKaX PIYOK, B 3aPOCTSIX BHUIIUX
BOJIHUX POCJIMH TOLIO.

IIpakTH4yHa yacTHHA

1. TlpuroryBaTtu npemnapatu BogopocTeit mopsiaky Volvocales (Chlamydomonas,
Volvox). Pigx Chlamydomonas: po3risiHyTd 0CO0IMBOCTI OY0BH KIIITUHU
MPUNUHUBINY 11 pyX po3unHoM 40 % dbopmanbaeriny. 3HaWTH KIITUHHY 000JIOHKY,
JDKTYTHKH, XJIOPOIUTACT, MPEHOIA, MyabCyroun Bakyoui. Pin Volvox: po3risHyTu
KOJIOH11, 3HAWTH 11eHO011 13 TapTEHOTOHIIISIMU 1 JOYIPHIMU 1IEHOO1IMH Ta 1IeHO0011 13
OOTOHISIMHU 3 OJTHI€I0 IMTAPOBUAHOIO SUIIEKIITHHOI TEMHO-3€JICHOTO KOIhOPY 1
aHTEPUJIISIMU 13 CTIEPMATO3011aMH, K1 HE MAIOTh 3€JICHOTO KOJbOPY, a TAKOXK 13
TOBCTHUMH 31pyacTUMU 3Urotamu. 3adapOyBaTu kosioH1aabHul ciu3 1 % po3unHom
METHJIEHOBOTO CHHBOTO.

2. Tlpurorysatu npenapat Chlorococcum i3 nmopsiaky Chlorococcales. ¥
KJIITUHAX BIAMITUTH KIITHHHY O0OJIOHKY, XJIOPOIUIACT, MIPEHOI .

3. Tlpurorysatu npemnapat Hydrodictyon i3 mopsiaky Scenedesmales. Po3rinsaytu
dbparmMeHT 1eHO01t0. 3BEpHYTH yBary Ha XapakTep 3 €JHaHHS KIITHH. Y KIITHHAX
BIJI3HAYUTH XJIOPOILIACT, MIPEHOITH.

4. Bkazatu cucTeMaTH4HE TMOJOXKEHHS, KOPOTKY XapaKTePUCTHKY OO’ €KTIB,
3aMaloBaTU iX Oy/IOBY Ta CXEMHU KUTTEBUX IUKIIB.
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IIuTaHHs 1JI9 CAMOKOHTPOJIIO

1. XapakrepusyiTe cUCTEMaTUYHI O3HAKU BIAUTY 3€JICHUX BOJIOPOCTEH.

2. SIki Ty MOpGONOTIYHUX CTPYKTYP 3yCTPIHAOTHCS CEPET 3eTCHUX
BOJIOPOCTEN?

3. Bxaxitb ocobnuBi pucu Bogopocteit kinacy Chlorophyceae.

4. HaeniTh MUK MOHAIHUX 1 KOKOITHUX BUIIB 3€JICHUX BOJOPOCTEH.

5. Omumnite oOCHOBHI 03Haku mopsakiB  Volvocales, Chlorococcales
Scenedesmales.
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Puc. 9. Bogopocri 3 kiacy Chlorophyceae:

1 — xnmamimoMoHaa (K — JUKTYTUKU, H — HOCUK, 00 — KJIITUHHA 000JIOHKA, X —
XJIOPOILIACT, 51 — AJIpO, I — MIPEHOI, C — CTUTMA, 3 — YTBOPEHHS 300CIOp), 2 —
BOJIbBOKC (3arajibHUI BUTJIA HEHOO1s 13 JOUIPHIMU LEHOO15IMU, ONIEpEYHUi 3pi3
yepe3 11eHO001i 1 pparMeHT 11eHOO110 Ha IKOMY BHJIHO 1HBOJIFOKPYM — 1 Ta
MJ1a3MOJECMHU — 1), 3 — XJIOPOKOKYM (00 — KIIITUHHA 000JIOHKA, X — XJIOPOILJIACT, IT
— TpeHoi, 5 — 1/1po), 4 — TIAPOMIKIIIOH (MOJIOIMIA 1IEHOO1H BCcepenuHi
MaTEPUHCHKOI KIIITHHH).



Puc. 9. J)KurreBuii uki xji1aMiJOMOHAIN:

1 — 3muTTa ramer, 2 — 3UroTa, 3 — 3UroTa y CTaHi Crokoro, 4 — 30ocnopu, 5 —
JOPOCITI KIITHHH, 6 - YTBOPEHHS «+» 1 «-» TaMeT, 7 — BUX1JT «T» 1 «-» - TaMeT, 8 —
YTBOPEHHS 300CTI0p, 9 — BUX1] 300CTIOP.

Puc. 10. JKutreBuii UK BOJIBBOKCY:

1 — matepuHChKUI 11€HOO1M, 2 — TOH1Is, 3 — YTBOPEHHS OaraTOKIITUHHOI
MJJACTUHKY Ta ii BUBEPTaHHS, 4 — NOYIpHIN 1IeHOO01H, 5 — aHTepuiii, 6 —
CIIEpPMATO30i/11, 7 — OOTOHIH 3 SIMIEKIITUHOO, 8 — 3aIUTIAHEHHS SUICKIIITHHI
CIIepMaTo30i10M, 9 — 3UroTa y CTaHi CIIOKO¥O.

IIuTaHHs HA CAMONMIATOTOBKY.

CniocoOu JifieHHS KJIITHH 3€JICHUX BOJIOPOCTEH.

OcoOMMBOCTI ITUTOKIHE3Y Y 3€JICHUX BOJOPOCTEH.

3elieHi BOJIOPOCTI SIK €HIOCUMOI0HTH.

«BiTinas» Boau. [IpudamHM 1 HACITIIKH.

N
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Tema: Bigaia 3eneni Bogopocti — Chlorophyta
Kaac TpeoyxkciedimieBi — Trebouxiophyceae
Kaac YasBodimiesi - Ulvophyceae

Mera 3aHaTTs: PO3rmsHyTM  0COONMBOCTI  OyJOBH, pPO3MHOXKEHHH,
PO3IOBCIO/KEHHS 1 3HAYEHHS 3€JIeHUX BOAOpocTed 3 kiaciB TpeOykciedimiei -
Trebouxiophyceae Ta YibBodirieri i — Ulvophyceae. O3nalioMUTHCH 13 HAHOUIBII
MOIIMPEHUMHU POJAMH KJIaciB, HABUUTUCH PO3MI3HABATU MPEICTABHUKIB KJIACIB.

Mamepianu ma obaadHaHHsA: MIKPOCKOI, TMOKPUBHI 1 NMPEAMETHI CKEJIbII,
mpenapyBajibHI TOJIKH, CepBeTKa, damka [leTpi 3 Bomoro, GuIpTpyBaldbHHUI mamip,
miHier, Kyiabrypu 3 Bumamu poxiB xjopena (Chlorella), ymorpukc (Ulothrix),
repOapiii 1 (ikcoBanmii martepian 3 yiasBoto (Ulva), xmamodoporo (Cladophora),
TaOIuIIl, HaBYaJIbHI ITOCIOHUKH, METOUYHI BKa31BKH.

06 exmu: Chlorella, Ulothrix, Ulva, Cladophora.

Xig 3anarroa
TeoperuyHa yacTuHA
1. BuBuMTH OCHOBHI O3HaKH BojiopocTel kiaciB Tpebykciediiesi -
Trebouxiophyceae Ta Yabodimiesi — Ulvophyceae.
2. O3HalOMUTHCH 13 POJIOBUMH O3HAKaMU 00’ €KTIB BUBUCHHSI.

Kaac Tpeodyxkciediuiesi — Trebouxiophyceae

HapaxoBye Ouns 250 BuAIB KOKOiIHMX, CapIUHOITHUX, HUTYACTHUX Ta
reTepoTPUXaJIbHUX BOJOPOCTEMH, 110 MEMIKAIOTh MEPEBAKHO Y MO3aBOAHUX €KOTOMaxX
— y IpyHTax, B aepOo(PITHUX YMOBAX, BXOJATh A0 CKJIAy JMIIAHHUKIB.

Knituan  TpeOykcieimieBUX  3aBXAW  BKPUTI  LIEJFOJIO3HO-TIEKTHHOBOIO
000JIOHKOI0, fAKa Yy 0ararboX MpPEACTaBHUKIB MICTUTh JOJATKOBUWA  1Iap
criopomnojieHiHy. MoHagHI KIITHHU 3aBXAH  TOJI, JIBOJUKT'YTHUKOBI  (3pijka
YOTUPHU/DKTYTUKOBI), TIPEACTaBJICHI 300CHoOpaMu, 3piika — TrameTamu. Bci
MPEJACTABHUKA HE 3JaTHI JI0 TIMEPCUHTE3y BTOPUHHUX KAPOTHHOIAIB 1 MPOTATOM
BCHOT'O JKUTTS 3aJUIIAIOTHCS 3€JIEHUMU.

Cucmema knacy

3a HasSBHICTIO MOHAJHUX KJITHH, TUIAMU MOPQOJOTIYHOI CTPYKTYpH Tija,
3JIaTHICTIO JI0 CTATE€BOTO PO3MHOKEHHS Ta 1H. KJIaC MOJUISIOTH HA I'SITh MOPSAKIB, 3
SKUX HIK4Ue posrsaaerses oqud —Chlorellales.

Iopsinok Xaopeasabhi — Chlorellales

Bxitoyae KOKOiHI Ta HHMTYacTl BOJOPOCTI, $IKI HIKOJUM HE YTBOPIOIOTH
300CIOp, @ TAKOXK HE 3/IaTHI JI0 CTaTEBOTO PO3MHOXKEHHS. THUIIOBUHN MPEICTaBHUK —
Chlorella.

Xaopeaa (Chlorella)

OpHokmiTHHHA KyJisicTa a00 oBajbHA BOMOPiCTh. KiliTMHM OKpemi, PiAKoO B
ckynmueHHsX. OO0oOJIOHKa TOHKa, TJHaJeHbKa. XJOPOIUIACT OJWH MPUCTIHHHIA,
MJIACTHHYACTUH, 4YaronomiOHmid, CynuibHMA abo citdactuid. [lipenoin 3
KpOXMaJIbHOIO OOropTKOI0 abo Oe3, 1HOAl BiH BiACYTHIM. PO3MHOXYETBCS TITbKU
aBrocrnopamu. Omucano O6mm3bko 100 BuIIB, SKI PO3MOBCIOMKEHI B MPICHUX 1
MiHEpali30BaHUX BOAOKWMAaXx, aepoPiTHUX yMOBax 1 IpyHTax.
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XJjiopena JOCHUTh IIMPOKO KYJbTUBYETHCS, BOHA MOe AaBaTh a0 70r cyxoi
pedoBuHr Ha | M? mmomi Bomoiimumia. B cyxiii peuoBuni Mictuthes mo 40%
MMOBHOIIIHHUX O1NKIB, BYIrJeBOMIB, >kupiB, BiTaMi"iB B, C 1 K. Ilpore, xoua
BOJIOPICTh BIJIHOCHO JIETKO KYJIbTUBYETHCS, OlOMacy XJIOpENU Ba)XXKO MEepepoOJIsTH,
OCKUJIbKH KJIITUHHA OOOJIOHKA MICTHTh BEJIbMH CTIMKHM 10 XIMIYHUX Ta MEXaHIYHUX
00po0OK 1Iap CIIOPOIOICHIHY.

Kaac Yaspodinieri — Ulvophyceae

O06'ennye mepeBakHO MOPCHKI OE€HTOCHI Ta MEepu]ITOHHI BOJAOPOCTI, X04a B
MeXax KJacy MpeICTaBlieHl TaKOX 1 MPiCHOBOAHI Ta aepodiTHi hopmu. Maibke Bci
yIbBOQIIIEBI BOAOPOCTI MarOTh OaraTOKMITHHHI Tajomu. [lepeBakarodi THIH
MOP(QOJIOTIYHOT ~ CTPYKTYpH Tila —  HUTYACTHH, TETEPOTpUXAIBHUN  Ta
cu(OHOKIIaTATIbHUIA.

Knituan  ynpBOQILIEBUX 3aBXAM BKPUTI LETIOJ03HO-TIEKTUHOBOIO 200
L[EJTI0JI03HOI0 000JI0HKOI0. MOHAIHI KIITHHU 3aBXKAU TOJ1, YOTHPUKTYTUKOBI 200
JIBOJKTYTHKOBI, TIPEJICTABIICHI 300CMIOpaMK Ta rameraMu. MiTo3 3akputhii. J{o kimacy
BXOaUTH 01151 80 poiiB, 1110 00'enHYI0TH 01T HidK 1000 BUIIB.

Cucmema knacy

O3Haku, 3a SKUMHU KJac TMOJUISIOTh Ha TMOPSAKH, TOB'A3aHI 3 TUIAMU
MOP(QOJIOTIUHOT CTPYKTYpHU Tija, XUTTEBUMH IUKIAMU, YIBTPATOHKOI OYJI0BOIO
300CIOp Ta TaMET, a TAKOX 3 OCOOJIMBOCTSIMU MOIIUpeHHs. Jlo Kiacy BXOIUTh IIICTh
MOPSIZIKIB, 3 SIKUX HIbKYe posrsaatoTeest Tpu — Ulotrichales, Ulvales, Cladophorales.

Iopsinok YaorpuxaabHi — Ulotrichales

OOG'emnye MOpChKI Ta MPICHOBOAHI BOJOPOCTI 3  HUTYACTUM Ta
TeTePOTPUXATLHUM TUTIOM CTPYKTYPH.

KurteBuit 1uki ramioguriodasHui, 3 reTepoMophHOI0 3MIHOK TOKOJIHb.
Cnopodit ogHOKIITUHHUHN. PaHillle BiH pO3risgaBcs sSIK CaMOCTIMHUN Pia KOA10JIIOM
(Codiolum). Tunoswuii npeacrasauk — Ulothrix.

Yaorpukc (Ulothrix)

binbiry 4acTuHy )KUTTS BOJOPICTh MPOBOAUTH Y CTaHI raMeTOCopoiTy, STKUii
Ma€ BWIJISJ JIOBTUX HHUTOK. HUTKM OmHOps/HI, HEpo3raidy)KeHi, 1HOII BKPHUTI
CJIM30BOIO TOMOTEHHOIO MiXBOIO, MPUKPITIICH] J0 CyOCcTpaTy abo BUIBHO iCHYIOUl. Y
KOXKHOT KJIITMHM HHUTKH (32 BUHSATKOM 0a3aibHOI) € TPUCTIHHUM XJIOPOIUIACT Y
BHTJISAJII HE3aMKHEHOTO KUIbI, OJMH a00 KiUIbKa IIPEHOINIB, OJHE SAPO; IICHTP
KJIITUHYU 3aiHATHNA BaKyOoJICHO 3 KJIITUHHUM COKOM. BCl KIIITHHM 3/1aTHI 10 MO, 110
OOyMOBJIIOE TIOCTIMHE HApPOCTaHHS TaJOMy B JIOBXKMHY, a TaKOX YTBOPEHHS
pEeNpOAYKTUBHUX KIITHH. ba3anpHa KIIiTHHA, 3a JOMOMOTOIO SKOi BOJOPICTH
MPUKPITUTIOETHCSA 0 CyOCTpaTy, BIAPIZHAETHCS BlJ 3BUUAWHUX BEreTaTUBHUX KIITHH
HUTKH: BOHA BUTATHYTa Y KOPOTKUH PU30iJ, HE 3AaTHA J0 MOJTY, Ma€ peIyKOBAaHUN
XJIOPOTLIACT.

BereratuBHe po3MHOXEHHS BinOyBaeThcs (parmeHTariero HUTKU. [lpu
0e3cTaTeBOMYy PO3MHOXKEHHI y Oyab-iKifi KIITHHI yTBOpIOIOThCS 2-4 (8) 300cmop.
300CnopH YOTUPUIKTYTUKOBI 13 CTUTMOIO.

CrareBuii mpomec i3oramuuii. Hwurtkm Ulothrix e posmgineHOCTaTEBUMH,
OCKIJIbKH, HE3BAXKAIOYM HA MOP(OJIOTIYHY CXOXKICTh TaMeT, OJIHI HUTKH IPOAYKYIOTh
mumie (i3ioyorigHo KiHowl rameTH ('TuToc"-rameTH), 1HIN HUTKA — (i310JI0TI9HO
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yosoBiul ("MiHyc"-ramern). ['ameTu ABOIKTYTHUKOBI, T'PYLIOBUIHI 13 CTUTMOIO.
ITicns xomyssimii 3urora JEsSKUM Yac 30epira€ JDKTYTHKM 1 PyXaeTbesi, TOOTO
nepeOyBae y cCTaHi IUIAHO3UTOTH. Jlami BOHa 3yNHUHSETHCS, BTATYE JHKTYTHKH,
BUPOOJIsie TOBCTY OOOJIOHKY 1 MEPEeXOoJuTh y cTaH crokoro. [lo #oro 3aBepiieHH1
3UroTa MpopocTae y OynaBonoaiOHUNA oMHOKIITUHHUN criopodit (ctaais Codiolum):
CIoYaTtky (OpMYyeThCsS TPYOKOBUIHUN BHUIHMH, KyAW MEPEXOAUTh LUTOIUIa3Ma Ta
SIPO; Jajll BUIIKMH 3yBaEThCs, HAOYBatOUX rpymonoaioHoi GopMu; moTIiM JUTIIOTTHE
AP0 CHOPOPITY PEYKIIHHO TITUTHCS 1 CIOPOQIT YTBOPIOE 4-8 YOTUPUIKTYTUKOBUX
3ooctiop. OctaHHI dYepe3 OTBIp Yy KIITHHHIA OOOJOHIN BHXOASTh HA30BHI ¥y
CIIM30BOMY MIXypi; CIIM3 MIBHAKO POZYMHSIETHCS, 1 300CTIOPH 3BUIBHSIOTHCA. [licis
JIESIKOTO TIeP10ay aKTUBHOTO PYXY 300CTIOPH OCIIA0Th Ha CyOCTpaT i MPOpPOCTAIOTh,
JAl0Y¥ IOYaTOK HOBUM HUTYACTUM I'aMETOCIIOPO(DITaM.

Bunu pony nommpeHi y Mopsx, NpiCHHX BoaoMMax. [lesiki 3ycTpiyaroTbes y
IPYHTax.

Iopsanok YabBaabHi — Ulvales

Bxnrodae Maiixke BUKIIOYHO MOPCHKI BOJOPOCTI 3 TE€TEPOTPHUXAIbHOIO abo
IUIACTUHYATO Oyn0BO0. JKUTTEBMI LUK ramiogumuiopazHuii, 3 130MOP(HOIO
3MIHOIO MOKOJIiH. XapakTepHi npeacraBauku — Ulva ta Enteromorpha.

Yabba (Ulva)

CrnaHp MakpoCKOMiuHa, IJIaCTUHYACTa, JBOILIApOBA, MPOCTa abo JiomaTeBa, 3
piBHUMHU a00 3BUBUCTHUMH KpasiMu, 4acto 3 mnepdoparisimu. Jlo OCHOBM 3BY)KEHa B
KOPOTKY HIXKKY, sIKa IPUKPIIUTIOEThCS A0 cyOcTpaTry Oa3ajibHUM JTMCKOM. B KiiTHHI OauH
TUIACTUHYACTUM XJIOPOIUIACT 3 OJHMM abo KuUlbkoMa mipeHoinamu. BereratuBhe
PO3MHOXKEHHSI (PparMEHTaMU CjiaHl 1 MPOPOCTAHHSAM KJIITUH 0a3ajdbHOTO JIUCKY 3
YTBOPEHHSIM J0/AaTKOBUX TaroHiB. CrareBuid mporec - 130- abo rereporamis. ['ameru
IBODKTYTHKOBL. [l ynbBM  XapakTepHa TeTepOTaliuHICTh — TaMeTo(iTH
BIJIPI3HSIOTHCS B CTaTEBOMY BIJIHOIICHHI: OJHI MPOIYKYIOTh raMeTu 31 3HaKoMm "+,
1H1I1 — 31 3HaKoM "-". Komyrsitiis BigOyBa€eThCs JTUIIE MK TaMeTaMH PI3HUX CTaTEBHX
3HaKiB. SIKIIO cTaTeBUW mpolec i3oramHui, "+" Ta "-" TanmoMu pO3pI3HUTH HE
BJIA€THCA. Y BUMNAAKY reTeporamii TaJOMH PI3HMX CTaTEBUX 3HAKIB PO3IMI3HAIOTHCS
HaBITh HEO30POEHUM OKOM, 3a 3a0apBIEHHSIM TUIOJIOUUX JTUISHOK. TakK, y 4OJOBIYUX
TaJIOMIB 11l JUISTHKH KOBTYBATI, Y )KIHOYUX — TEMHO-3€JICHI.

3urota 6e3 peayKIIIHOTO MOJILTY MPOPOCTAE 3pa3y B HOBY OaraTOKIITUHHY CJIaHb
(copodit). 300CTOpy YOTUPUKTYTUKOBI, YTBOPIOIOTHCS PEAYKIINMHAM mojauioM. s
YJIbBH XapakTepHa 130MOp(dHa 3MiHA TIOKOJIIHb.

Bunu pony Ulva menikaroTs B MOPSIX TEIUIOTO Ta MOMIPHOTO TOSCIB, 30KpeMa,
B YopHoMy mopi. BomopicTh € icTiBHOIO (3€J€HUN MOPCHKHHM canaT) 1 B JESIKHUX
KpaiHax HaBiThb BBEJEHA B AKBaKyJbTYpy Ta BHUPOUIYETHCA Ha CIEL1ali30BaHUX
MOPCBHKUX (epmax.

Iopsanox Kaanodopansni — Cladophorales

O06'ennye BOAOPOCTI 3 CUPOHOKIAAATBHUM TUIIOM MOP(OJIOTIYHOI CTPYKTYpH
TiJa, X0ua TaJOMHU y OLIBIIOCTI MOPCHKHUX Ta MPICHOBOAHUX NPEICTAaBHUKIB MAIOTh
BUTJISAJT HEPO3Tay>KEHUX HUTOK a00 PO3rally’)KeHUX KYUIUKIB. Y JESKUX MOPCHKHX
POJIIB TaJIOMHU MPECTABJICHI CUCTEMOIO PO3Tally’KeHUX MIXypiB, a00 CKIIagatoThCs 3
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IEHTPAJIbHOI BICI Ta 3'€IHAaHUX 3 HEW OIYHMX CErMeHTiB, abo HalyBalOTh
MICEBIONAPEHXIMATO3HOTO BUTJTISIAY.

KurreBuit 1ukn ramioguriodasHuii 3 130MOPGHOI0 3MIHOKO ITOKOJIIHb.
KimituaHl 00070HKM 11€JTI0JI03HI, 1M030aBjeH] NMEeKTUHOBUX pEeUoBHH. BeretaTuBHi
KJIITUHU MaloTh OaraTo sjep, NPHUCTIHHUM CITYACTUM XJopoIiacT abo BEIUKY
KUIBKICTh JPIOHUX JUCKOIOIOHMX XJIOPOIUIACTIB, 3'€IHAHUX MIDK COOOK IyKe
TOHKHUMH TSDKaMH; Yy XJIOPOIUIacTaX PO3TallOBYIOThCS JPiOHI MipeHoinu. Mito3 y
pPI3HUX sIpaX OJAHI€l KIITUHU BiJOYBAa€TbCA CHHXPOHHO, NPOTE IIUTOKIHE3 Ta
KapiokiHe3 MK c000I0 HE CKOOpAMHOBaHI. Y KiIago(opadbHUX BHUSABICHO
cnenuiuauil  KcaHtopin — CUPOHOKCAHTUH. XapaKTepHUHl TNPEACTaBHUK —
Cladophora.

Pin knamodgopa — Cladophora € mnpoBigaum pomom mopsaky. Tamomwu
KJIaJ0(opy KYIIHUKONOAI0H1, CKJIaJal0ThCsl 3 0araTosiAEpHUX KIITHH, 1110 YTBOPIOIOTH
CUCTEMHU PO3TaTYyKEHUX PHU3OIJAIBHUX Ta BUCXITHUX HUTOK. KiliTMHU 3BHUYaitHO
BKPHUTI TOBCTHUMH IIIApyBAaTUMU OOOJIOHKAMH, JO SIKHUX MPUKPIIUTIOIOTHCS YHUCIEHHI
emidiTHi opraHi3mMu. B 1muTOmiuasmi OKpeMoi KIITHHU MICTUThCA MPUCTIHHUHN
CITYaCTHM XJIOpOIUIACT 3 O6araTbMa MIpEeHOINaMK Ta YUCICHHI siapa. B ®uBoMy craHi
gajpa HE TIOMITHI B CBITJIOBUHA MIKPOCKON, TOMY 100 iX pO3AUBUTHUCA
PEKOMEHIYE€ThCS 3a0apBUTH TIpenapaT aneTokapMiHoM. BomopicTh po3MHOKY€ETHCS
(dbparMeHTaIlieo TaJoMiB, 300CIIOpPaMH, aKIHETaMHU Ta CTaTeBUM HUIsiXxoM. CTaTeBuid
Mpoliec — i30ramisi.

IIpu Oe3cTaTeBOMYy pPO3MHOXKEHHI Y BEpPXIBKOBHX KIITHHAX CHOPOQITY
BIIOYBAa€TbCS  MEWO3,  MICIA  SIKOTO  yTBOPIOETbCS  BEJIMKAa  KUIBKICTb
YOTUPHUDKTYTUKOBUX 300cmop. Uepe3 OTBip B OOOJOHINI CHOPAHTIIO 300CMOpHU
BUXO/SITh Y 30BHINIHE CEPEOBHUINE 1 NPOPOCTalOTh y ramerodir. ['ameroditu
Kiagodopu € po3maiapbHOCTaTeBUMHU. Y0JOBIYI Ta KiHOYI TaMeTH MOPQOJIOTIYHO HE
BIJIPI3HSIOTBCS MIXK CO00I0, IPOTe pi3HATHCA ¢izionoriuno. [licns xomymsiii ramer
3UroTa ocijlac Ha cyoOcTpar 1 0e3 Mmepiofy CIOKOK MOYMHAE MPOPOCTATH Yy HOBUU
criopodir.

HalinomupenimuM BUIOM MOPIB moMmipHHX Ta Temwux mmpot € Cladophora
vagabunda. Y npicaux BomoiimMax Haiyactime Tpamsieteess C. glomerata.
Mopdosioriuno i ABa BUAM HE BIAPIZHSAIOTHCS MK C00010, ajie MepuIdid Mae
rarmioauIuioGasHuil KUTTEBUM IUKJI 31 3MIHOK TIOKOJIIHB, TOJl SIK y JPYroro
CTaTeBUM TMpolec BIACYTHIM, a 0Oe3ecrareBe pPO3MHOXKEHHSA  BIJOYBA€THCS
JIBOJKTY THKOBUMH 300CTIOPAMH.

IIpakTHYHa YacTHHA
1. TlpurotyBat mpenapatu upezncraBuukiB mopsakis Chlorellales (Chlorella),
Ulotrichales (Ulothrix), Ulvales (Ulva ), Cladophorales (Cladophora). Posrnsaytu ix
OyZI0BY, 3aMaJTFOBATH 1 3pOOUTH BIAMOBIIHI MIAMKCH.
¢ Pig Chlorella — BigMiTuTH QopMy KIIITHH Ta iX OyAOBY (KJIITHHHA OOOJIOHKA,
XJIOPOILIACT 13 MIPEHOIIOM), 3HAUTH KIIITUHHU-CIIOPAHTI{ 1 PO3IJITHYTH aBTOCIIOPH.
¢ Pig Ulothrix — po3ryisiHyTH OyIOBY HUTYACTOTO TalIOMYy, Y KIITHHAX BIAMITHUTH
KJIITUHHY 000JIOHKY, XJIOPOILJIACT 13 MIPEHOIAOM.
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e Pin Ulva - 3HaiiTH mpu MamoMmy 30UTbIIEHHI TOHKE MICHE 1 NMPU BEIUKOMY
30UIBIICHH] PO3MJISHYTH OCOOJMBOCTI OYJIOBH OKPEMHUX KIITHH, BIJIMITHTH
XJIOPOILIACT 13 MIPEHOII0M, KIIITUHHY O0OJIOHKY.
e Pin Cladophora - posrasHyTd 30BHIIIHIN BUIJIA[ TalOMy, YaCTHHY HHTKH
PO3AMBUTUCH TPU MAIOMY 30UIbIIEHHI MIKPOCKOITY 1 3BEpHYTH yBary Ha (Qopmy
KIIITUHH, XapaKTep TaTyKEHHS.
2. BkazaTu cuctemMaTHMyHE TIOJIOKEHHSA, KOPOTKY XapaKTePUCTHKY OO0’ €KTiB,
3aMaJllOBATU CXEMH iX JKUTTEBUX LUKIIIB.

ITuTaHHA 1JI CAMOKOHTPOJIIO
1. BkaxiTs crienudiuHi pucu Bojgopocten kinaciB TpeOykcieditiesi -
Trebouxiophyceae Ta Yabodimiesi — Ulvophyceae.
2. YuM xapakTepUu3y€eThCsl KOKOITHUNA, HUTYACTHM, INIACTUHYACTUI THUII
MOPQOJIOTIUHOT CTPYKTYPH TAJIOMY BOJIOPOCTEH.
3. Onurite cuctematruni o3uaku mopsaakis Chlorellales, Ulotrichales, Ulvales,
Cladophorales.
5. XapakTepu3zyiuTe CUCTEMAaTUYHE MOJIOKEHHS, MOP(OJIOT1I0, PO3MHOKEHHS PO/IIB
Chlorella, Ulothrix, Ulva, Cladophora.

IIuTaHHs HA CAMONIATOTOBKY
1. EBodmtoriis Tanomy y YbBodilli€BUX.
2. Ipynrosi Tpebykciediniesi - Trebouxiophyceae ta Yibodiuiesi — Ulvophyceae.
3. Oxopona Ta (a00) monitopusr TpebdykcieditieBux - Trebouxiophyceae Ta
VYieBooimierux — Ulvophyceae.

Puc. 12. Bogopocrti kiaci Trebouxiophyceae, Ulvophyceae:
1 — xyopena, 30BHILIHIA BUTJISI 1 YTBOPEHHSI aBTOCTIOp (00 — KJIIITHHHA 000JIOHKA, 5
— AJIpO, X — XJIOPOILIACT, I — MIpPeHOiN), 2 — KIagodopa (a — 3araJbHUN BUTIISI
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TanuoMy, O — yTBOPEHHsI raMeT), 3 — YIOTPHKC (X — XJIOPOIUIACT, I — MIPEHOIN).
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Puc. 13. JKutreBuii UMK yIbBHU:
1 —3urota, 2 — cnopoit, 3 — cropanrii, 4 — 300cnopu, 5 — «+» 300cHopa, 6 — «-»
300CMopa, 7 - «+» rameTodirt, 8 - «-» rameToPiT, 9 - «+» rameranrii, 10 - «-»
rametanrii, 11 - «+» rameru, 12 - «-» rametu, 13 — 37UTTSA ramer (CUHramis).
Tema:
Binaina 3eseni Bogopocri — Chlorophyta
Kaac Cudonodiuiesi —Siphonophyceae
Kaac Xapodiuiesi — Charophyceae

Mera 3ansarrs: Po3rnsgHytH  ocoOmuBocTi  OyAOBH, PO3MHOMKEHHS,
PO3MOBCIOJDKEHHST 1 3HAYCHHS 3€JIEHWX BojopocTedl 3 kmaciB CudoHodimieBr —
Siphonophyceaec Ta Xapodimiei — Charophyceae, HaBUMTHCH pO3Mi3HABATH
npeactaBHUKIB opsaakiB Bryopsidales, Zygnematales, Desmidiales, o3HaiioMUTHCH 3
HaWOIBII MOIIMPEHUMH POJAAMH LIUX MOPSIIKIB.

Mamepianu ma 061a0HaHHA: MIKPOCKOTL, TIOKPUBHI 1 MPEAMETHI CKEINbLIS,
npenapyBajibHI TOJIKH, CepBETKa, yaka [leTpi 3 Bogoro, puibTpyBaisHUi namip,
IIHIIET, )XUB1 YU (P1IKCOBaH1 BOJAOPOCTI pojiiB Opiorcica (Bryopsis), koiyma
(Codium), cmiporipu (Spirogira), kimoctepiyma (Closterium), kocMapiyma
(Cosmarium), Tabiuili, BUSHAYHUKH, HABYAJIbHI IOCIOHMKH, METOAMYHI BKa3iBKH.

06 ’exmu: Bryopsis, Codium, Spirogira, Closterium, Cosmarium.

Xina 3aHarro
Teopernuna yactuHa
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1. BuBuuTH OCHOBHI O3HakM Bojaopocteil knaciB  CudonodimieBi —
Siphonophyceae Ta Xapodiriesi — Charophyceae
2. O3HaMOMHUTHUCH 13 POJIOBUMH O3HAKaMHU 00’ €KTIB BUBUCHHS.

Kaac CudonodiuieBi — Siphonophyceae

CudonodiriieBi - ogHa 3 HAUOUIBII JPEBHIX TPyl MOPCHKUX BOJOPOCTEH SKi
MalOTh HEKJIITUHHUHN CU(POHATBEHUIN THUI CTPYKTYPU BETE€TATUBHOIO TUJIa. Y Cy4yacHIN
bmopi ix HapaxoByeTbcsa Onuszbko 400-600 BumiB. PosmoBcromkeni cudoHOBI
Hacammepen B MOpsX Tpoqum 30HHM, 3HAYHO MEHIIE iX 3yCTPIYAETHCA B MOPSX
MOMIPHUX MIUPOT 1 JIWIIIE JIESK] MPEACTABHUKH KUBYTh Y IPICHUX BOJIONMAX.

Mopdgponoziuna oyooea

[HAMBIAM Cy4aCHUX NPEICTaBHHKIB MOPCHKHX CH(POHO(ILIEBUX BOJOPOCTEU
3BUYAMHO MaKpOCKOMmi4Hl, Aesaki g0 0,5M 1 Ouiblne, BIAPI3HSIOTHCS BEITMKUM
PIZHOMAHITTAM 30BHINIHBOI OYJIOBU 1 CKJIQJHUM PO3WICHYBAaHHSIM TuIa Ha cTeOII0-,
JIMCTKO-, 1 KOPHEBUILETIO110H1 YacTUHU. [IpicHOBOIH1 BUIM TOOY10BaH1 OUIBIII TPOCTO.

byooea knimunu

KnitnHu MaroTh 1entono3Hi o0onoHku. LleHTpanpHa yacTUHA MPOTOILIACTY -
BellMKa Bakyousb. Slnep Oararo. Xjoporuiact abo oauH citTdyactoi OymoBH, abo ix
O0arato 1 BOHM BEpPETCHOBHUJHI, €JINCOiHI, JUCKOBUAHI. B Xioporuiacrax
cupoHO(DILIEBUX, KPIM 3BUYANHMUX JJIS 3€JI€HUX BOJAOPOCTEM MITMEHTIB, XJIOpOQiIy,
KApOTHUHY, KCAaHTO(M1JIIB MICTATHCS JBa CHEHUPIYHUX - CU(POHETH 1 CU(DPOHOKCAHTHUH.
[Tipenoinu € abo BiACyTHI. [IpoayKTOM acUMUIALIT 3aMiCTh KPOXMATIK MOXeE OyTH
nosiMep PpyKTO3u — nojicaxapui iHyJIiH.

VYV nesxux cudoHO(DIIIEBUX TajqoM Ma€ JBa THUMNM IUIaCTU — 3a0apBlieHI
XJIOPOILJIACTH Ta 0e30apBHI JIEWKOIUIACTU SIKI BUKOHYIOTh (DYHKIIIT HAKOMUYEHHS
3amacHUX IoJTicaxapHIiB.

Po3mnooicenns i yukau po3zeumxy

Po3MHOKEHHSI BereTaTUBHE B1IOYBA€ThCA NUIAXOM (PparmeHTailii tajiomy, 3a
JIOTIOMOTOI0 BUBOJIKOBUX OpYHBOK, 3pijKa akiHeTaMu. be3craTeBe po3MHOKEHHS
3IACHIOETBCS 3a JIONOMOTOI0 JIBO-, YOTHUPUUKTYTHUKOBUX Ta CTe€()aHOKOHTHUX
3oocmniop. [Ipu yTBOpeHHI PEenpOAyKTUBHHUX KIITHH Ha CIOpaHrii abo rameTraHrii
MOX€E MEPETBOPUTHCS ab0 Bech TajaoMm, abo juiie Horo yactuHa. [lepmmil muisx
PO3BUTKY HA3WBalOTh XOJIOKApMiUyHUM, JApyrui — eykapmiyauMm  (CraTeBe
PO3MHOKEHHSI TPEACTABICHO 130- , reTepo- 1 oorami€ro. 3Urora He Mae€ CTaHy
cnokoto. [lpopocTaHHs TOYMHAETHCA 3 YTBOPEHHS CUGOHAIBHOI OJHOSIECPHOI
MIPOTOHEMH, SIKA CTENUTHCS, 00 HEKJIITUHHOTO ITyXHPA.

VY 1mukim po3BUTKY BiOyBaeThesi 130MOpdHa 1 rerepomopdHa 3miHa (popm
PO3BUTKY.

Cucmema knacy

Knac mnominstore Ha dortupu mnopsaku — Bryopsidales, Halimedales,
Dichotomosiphonales Ta Dasycladales. B ocHOBy moiny Ha mOpsiIKy MOKJIaI€HO THII
CUMETpli  TajJoMy, HasBHICTb  CT€(pAHOKOHTHHX  300CHOp,  OCOOJIMBOCTI
(OTOCHMHTETUYHOTO amapaTry (30KpeMa, HasBHICTh JIEMKOIUIACTIB), THI CTAaTE€BOTO
npoiiecy Ta iH. Huwkde po3risaaroThes oauH mopsaok — Bryopsidales.

Iopsinok bpuoncuaanbhi — Bryopsidales
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O06'ennye BOJOPOCTI, TAJIOMU SIKUX HE MAIOTh paJlaliIbHO-CUMETPUYHOI Oy10BU
1 SBJIAIOTH COOOK0 OJIHY BEJIETEHCHKY KIITHHY 3 OaraTbma (IHKOJH — J0 KIJIBKOX
tacs4) sapamu. lLlenTpiom 3a3Buyaid  BiACyTHI. @DOOTOCHMHTETHYHHH amapar
NOpEICTAaBIICHUNA JIMIIE  XJIOPOIJIacTaMH, JIEHKOIUIAaCTIB Hemae. XapaKTepHa
0COOJIUBICTh OpPHONCHUIATBHUX — HASBHICTh y KUTTEBOMY IHUKJI CTE()HAHOKOHTHUX
300CTOp.

[Ipu yTBOpeHHI TramMeT B TaJloMy OCOOJMBUMH  TEPETOPOIKAMHU
BIJIOKPEMJTIOETHCSL TaMeTaHTid, a mpu (GopMyBaHHI 300CIOP HA CIOPAHTIA MOXeE
TaKOX MEPETBOPUTHCS YAaCTHHA TAJIOMY fK 1 PU CTaTEBOMY PO3MHOXEHHI a00 BECh
TanoM. Po3aMHOXKYIOTbCS OpuorncuaanbHi (parMeHTaIler0 TajJoMy, alulaHOCTIOpamH,
CcTe(paHOKOHTHUMH 300CHOpamMH Ta crareBuM I1wisixoM. CraTeBuil mpoiec —
rereporamis. TUITOBHUIT peACTaBHUK MOPSAKY — Bryopsis, skuii MpoKo MOMMpeHuit
y HopHOMY MOpI.

Pin opuoncuc — Bryopsis. 'ameroditu 11i€l BogopocTi audepeHiiiiioBani Ha
CJIaHK1 PU30idaJIbHI Ta BUCXI1JIHI aCUMUIATOPHI cudonu. Bucxinni cudgonu 3a3puyai
MIpYacTo po3rajykeHl 1 HaraayrTh nramuHe mip's. [Ipu yTBOpeHHI ramer aeski
O01uHi cu(dOHM BITOKPEMIIIOIOTHCS TEPEroposikoro. 3 cudoHiB, 3a0apBICHUX B
IHTEHCUBHO 3€JICHUI KOJIp, YTBOPIOIOTHCA JKIHOYI TaMeTaHTii, 3 CBITJIIINX,
’KOBTYBATHX CHU(OHIB — 4OJOBIYi. J[asi BMICT raMeTaHT1iB po3MaaeThCsl HA YUCIICHHI
JBO/UKT'YTUKOBI JKIHOY1 Ta YOJIOBIUI TraMETH, IO PI3HATHCSA 3a po3mipamu. YUepes
OTBIp B OOOJIOHIII TaMETW BUXOIATH Yy 3O0BHIIIHE CEPEAOBHILNE, A€ IONAPHO
KOMYJTIOI0Th, YTBOPIOIOYH TUTAHO3UTOTY.

[Inano3urora ocigae Ha cyOcTpaT, BTpadae JHKTYTUKHU 1 0€3 Mepioy CIOKOIO
MOYMHAE TMPOPOCTATH y TUIIOINHUNA PO3Taly’KeHUM HUTKOMOAIOHHMI cropodiT, 1o
oTpumaB Ha3By ctaiii Derbesia. Po3Butok cranii Derbesia BinOyBaeTbest 2-4 MicsIll.
SAnpo y 8-20 paziB 30inbIIyeThCS y AlaMeTpi, MEPEXOASUH 31 CTaii JTUILIOTAHOTO
3UTOTUYHOTO SiAJpa Yy CTajlil0 TEpBUHHOTO sapa. [lami y mnepBUHHOMY siapi
B1I0YBAETHCS Cepisi MITOTUYHUX TOJIUIIB, JOUIPHI S/ipa 3MEHIIYIOThCS Y J1aMeTpi J0
5-10 Mxm. OcranHili momin snapa € penaykiidauMm. [licns melo3y 3aBepuIyeThes
dbopMyBaHHS BTOPUHHHUX S7Ep 1 COpPOPIT XO00- ab0 €yKapIiyHUM MUISIXOM Ja€
MOYaTOK OJHOSIIEPHUM CT€(PAHOKOHTHHM TraruioifHuM 3oocropaM. Lli 3o0ocmopu
MPOPOCTAIOTH 00 Y HOB1 TaMeTO(ITH, sIKI CKJIaatoThCs 3 CU(OHIB mipyacToi Oya0BH,
abo y HoBi ciopoditu ctamaii Derbesia.

3a NeBHUX YMOB IUTAHO3UTOTa MOKe O€3MocepeIHbO MPOPOCTATH y TaMEeTOPIT,
He npoxonsuu cranito Derbesia. IIpote, npouecu, mo BiAOyBalOThCSA 3 SAPOM MpU
BOMY IIIAXY PO3BUTKY, 3aJTUIIAIOTHCS HEOCIIHKCHUMHU.

Takum umuom, Bryopsis mae ramtoaumiodhasHuid KUTTEBUH UK 3
HEMPAaBWJILHUM T€TEPOMOP(PHUM UYEpPTyBaHHSIM MOKOJIHb Ta CIIOPUYHOIO PEAYIIi€l0
(mpuHaiiMi, MPU TUIOBOMY HUISXY PO3BUTKY 3UTOTH).

Pin xoxiym — Codium e mpukiiagomM BOJOPOCTI 31 CKIIaAHO AuepeHIiHOBaHUM
cu(pOHATFHUM TaJOMOM. TajoM, MPUKPIIUIEHUNA A0 cyOCTpaTy Oa3albHUM JHCKOM,
Ma€e BUJ MWIHAPUYHUX PO3TATY)KCHHUX IIHYPIB, O TOCATAIOTh TOBXKUHU 50 cM TipH
aiametpi 8 mm. LleHTpanbHa yacTHHA TAIOMy CKIAJA€ThCA 31 MIUIBHO MEPerieTeHNX
BUJOBXKECHUX CepleBUHHUX cHudoHiB. Ha mepudepii Big HUX BIATATYXKYIOTbCS
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MyXUpUYacTi BUPOCTH — YTPUKYIM, IO YTBOPIOIOTH IIap, MOAIOHMNA 1O KOPH.
YTpukynu 6araTi Ha XJOPOIUIACTU 1 BUKOHYIOTh (PYHKI[IIO ACUMUISATOPIB.

Codium poO3MHOXKYETbCS JIMIIE CTaTeBUM HUIIXoM. CTaTeBHH Mpolec —
rereporamisi. JIBO/DKTYTHKOBI JKIHOYI Ta YOJOBIUI TraMeTH (OPMYIOThCS Yy
raMeTaHriIX, 0 BIOKPEMIIIOIOTHCS BiJl YTPHUKYJ MEPErOPOAKaMH, TOOTO BOJAOPICTh
€ eykaprnigHoro. YosioBiui raMeTaHrii 3a0apBieH1 y >KOBTYBaTUM KOJIp, KIHOUI — Y
TeMHO-3enieHui. [licna xomynsiii 3urota 6e3 mepioly CIOKOK MPOPOCTAE Y HOBHIMA
ramerodit. BBaxaerbes, mo wmeio3 y Codium rameTHuHWH, 1 KUTTEBHHA ITUKI,
BIJIMOBITHO, muTIo(a3Huid. ['aMeT 37aTHI TaK0X MPOPOCTATH MAPTCHOTCHETHIHO.

Komiym memikae y Temnux Mopsix, mepeBaxxHO Ha rinubuHi Big 5 g0 40 m. B
YoproMy Mopi TIocHTh nommpeHnM BuioM € Codium vermilara.

Kaac Xapodgiuiesi — Charophyceae

O0'enHye OTHOKIITUHHI Ta OAraTOKJIITUHHI IPICHOBOHI, COJIOHYBAaTOBOJIHI Ta
Ha3eMHI BOJOPOCTI 3 KOKOiJIHUM, HUTYACTUM Ta TEeTePOTPUXAJLHUM THUIIAMU
MOP(QOJIOTIYHOT CTPYKTYpH Tita. MoHagHI KMTUHU (KOJIM BOHM €) MAaloTh
ACUMETPUYHMIA TUTOCKETIeT. MiTo3 BiakpuTuil abo HamiBBiAKpUTUU. LluTOKiHE3
B1JI0YBAETHCS 32 y4acTiO (parMoriacTy.

Cucmema knacy

3a OyJOBOIO TaJOMy, HAsBHICTIO JDKTYTHKOBUX CTajiil, TUIIOM CTaT€BOIrO
MpoIIeCcy, OCOOJIMBOCTAMM OpraHi3alii KIITHHHUX OO0OJIOHOK, TMOpPOBOTO armapary,
OyZ0BOIO ’KIHOUMX CTaTEBUX OPraHiB Ta 1H. KJac MOJUISIOTH Ha BICIM MOPAJIKIB, SKi
MPEJCTaBIAIOTh Pi3HI JHIT XapodimieBux Bomopoctei. OnHAa 3 HMX - TakK 3BaHl
KoH'toratu: Zygnematales Ta Desmidiales.

Iopsinok 3urnemaraabHi — Zygnematales

O0'eqnye BOAOPOCTI 3 KOKOIHUM Ta HUTYACTUM TUMAMU MOPGOJIOTIYHOT
CTPYKTYpH Tilla y SIKMX JUKTYTHUKOBI CTaJlli Ta IEHTPIOJl BIJICYTHI, TJIaJKa KJIITHHHA
obosionka 6e3 mopoBoro anapary. Kinitunu B kokoigaux Gopm He mudepeHIiioBaHi
Ha HaIMBKJIITHHH.

CrareBe pPO3MHOKEHHS - KOH'IOTAIlisl: 3aKJIOYA€ThCS B 3JIUTTI MPOTOILIACTIB
JBOX KJIITHH, He AudepeHIiiioBaHnx Ha rametd. [IporomnacTu mepecyBarOThCs O
KOOHYJ'IHLIII/IHI/IM BI[POCTKAM 1 OCKUIBKM TIOBEAIHKA KIITHH TIPH KOHBIOTAIII]
BIJIPI3HIETHCS, TO CIOPUUMAIOYY KIITHHY Ha3MBalOTh JKIHOUOIO, a BiIIal0dy —
YOJIOBIYOI0. 3UTOTAa BKPUBAETHCS TOBCTOK OOOJIOHKOK 1 MICHS CTaHy CITOKOIO
MPOPOCTAE PEAYKIIHHUM J1TCHHSIM.

KutreBuil nukin ramnodazHuii, 0e3 YepryBaHHS MOKOJIHb, 3 3UTOTUYHOIO
penykuiero. Ha poam 3urHemaraiabHI TOIUISIIOTHCS, B TEpIIy dYepry, 3a THUIIOM
MOp(OJIOTIUHOI CTPYKTYpU Ta (opmoro xisoporiacty. [[o HaWOUIbII MOMUPEHUX
3UTHEMaTaIbHUX BOJOPOCTEH Halie)KaTh HUTYACTI BOJOPOCTI 3 pojiB Spirogyra,
Zygnema ta Mougeotia.

Cuiporipa (Spirogira)

Po3noBcromkena B MpiCHUX BOAONMAX, 1€ YTBOPIOE HUTYACTI CM3bKI CKYTYEHHSI.
Tamom coiporipy Mae BHJ HEpO3TaldyKeHOi spKo-3eleHoi HHUTKH. KiiTuHu
MATIHAPUYHI, BKPUTI IITLHOI OOOJIOHKOI 0€3 MOp 1 CIM3HCTOI TMiXBOKO SKa
BHPA3HO MOMITHOIO CTa€ y PO3UMHI TYIII, a TAKOXK Ha JOTHK.
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XnopomniacTd y BUI1 OAHIET YU Oaratbox CTPIYOK, PO3TAIIOBAHI Y MPUCTIHHIN
[UTOIJIa3Mi 1 CHIPAJIbHO OMOSCYIOTh KIITUHY. Y OaraThbOX BHUJIIB B3JIOBXK CTPIUKH
npoxoje IpediHb 13 mipeHoimamu. Kpai xyoporiactiB HepiBHI, ropoadacti. LleHTp
KJIITAHU 3aiiMae BeJNMKa BaKyols 3 KIITHHHUM COKOM. Sapo Benuke, 3 1100pe
MOMITHUM sziepuieM. Sapo "mijapimeHe" B LIEHTP1 BaKyoJli B IIUTOIIa3MaTHYHOMY
MIIIEYKY, B SKOro Ha pi3Hi Ooku 10 mnepudepii KITAHU BIAXOIATH
UTOIUIA3MATUYHI TIXKI.

BereratuBHe pO3MHOXKEHHS Y CIIPOTIPH 31MCHIOETHCS (hparMeHTAIlIEI0 HUTOK
BHACJIIOK BIAMHpAHHS OKpEeMHUX IHTepKamsipHuX kmituH. Lli ¢parmenTH, 1 HaBITH
OKpeMi KIITHUHH, MOXYTh MPOPOCTaTH Yy HOBI HUTKUA. CTaTreBe PO3MHOXKEHHS -
KoH'foranisi. Hait01ab11 yacTo 3ycTpidyaeThes qpabuHYacTa KOH'Iorallis, sika BiI0yBaeThCs
MDK KJIITHHAMHA JIBOX HHUTOK, SIKI pO3TaIllOBaHl NapajellbHO OJiHa OJiHii. bokoBa
KOH'toTaIlisl BiI0YBa€TbCS MIXK CYCIIHIMH KJIITHHAMHM OJHIE]T HUTKU. 3UroTa
BKPHUBAETHCSI TOBCTOIO OOOJIOHKOIO 1 MICHS CTaHy CIIOKOIO IPOPOCTa€ peayKIiHHUM
JIJICHHSIM, TIPUYOMY 3 YOTUPBOX SIACP SKUTTEMUIBHUM € TUIBKH OJ[HE, 1 BIATIOBITHO
PO3BUBAETHCS TUILKU OJJUH IIPOPOCTOK.

Mopsnok Mecmigiannpni — Desmidiales

Bxitodyae KoOkOimHI BOJOPOCTI, Y SKHX JDKTYTHKOBI CTaiii Ta IEHTPIOJi
BIJICYTHI, CTaTeBUH TMpolleC — KOH'IOramis, MiT03 HamiBBIAKpUTHH. KiiTuHHI
000JIOHKU MEPEeBAXXHO CKYJBNTYPOBaHI, 00OB'I3KOBO MalOTh MPOCTUH a00 CKIaAHUMN
MOPOBHI arapaT. Y MNPUMITUBHIIIKX JAECMIAlabHUX KIITUHUA HE AUQEpeHIiioBaH1
Ha HaIIBKJIITUHY, y OUTbII MPOJBUHYTUX KJIITHHA MOJ1IEHA HA JIB1 HAIBKJIITHUHH, 11O
3'€IHYIOThCA MK COOOI0 MEPEIIMIKOM, B IKOMY pO3TallloBY€eThCs siapo. [lonibHo n0
3UTHEMATaJbHUX, XUTTEBUM IUKI ramiaodasHui, O0e3 uepryBaHHSA IOKOJIHb, 3
3UTOTUYHOIO PEAYKIIEI0. BEereTaTuBHO pO3MHOXKYIOThCS IJICHHSIM KIIITHH BIIOTEPEK,
IpyU LBbOMY KOXKHa HamIBKIITUHA A00YJIOBYE Ty 4YacTHUHY, fika Henoctae. llpu
KOH'forailii Bl KJIITHHA HAOIMKAIOTHCS, BKPUBAIOTHCS CIIUTBHUM CIIM30M. I3 cepenHboi
YACTUHU KOYKHOI KJIITHHU YTBOPIOETHCS BUPOCTH, K1 POCTYTh HA3yCTPIY OJMH OJHOMY 1
YTBOPIOIOTH KOOMYJISAIIAHUN KaHajl, B CEPEeIMHI SIKOTO 3JMBAIOTHCS MPOTOIIACTH. Y
JESKUX KOOMYJSAIINHUN KaHall HE YTBOPIOETHCS, MPOTOIIACTH 3BIJIbHIOIOTHCA
ITiCJIS PO3XOKECHHS IMOJOBHHOK KIIITHHHOI 000JIOHKH.

3urora miciAs CTaHy CIOKOK TMPOPOCTAE  PEAyKIHEe, TpU  [bOMY
KUTTENISTIBHAMY, K TPAaBUJIO, 3AMIIAETHCS JBa siipa. [akMM YHUHOM, 3HTOTa
IPOPOCTAE TBOMA MPOPOCTKAMHU.

HaiiGinpm1  mommpeHuMu Ta  OaraTuMM Y BUJOBOMY  BIJHOILEHHI
npencraBuukamu mopsaaky € Closterium ra Cosmarium.

Kaocrepiii (Closterium)

Knitunu BepeTeHOBUIHI, MpsAMi 4l Oidbll ab0 MEHII CUJIBHO BHIHYTI.
OO0os0HKa TIETI0I03HA, TPOHU3aHa MUIKMMH MopaMy. Ha KIHIX KIITHHUA € BEJHKI,
CKJIQIHO TIOOY/TOBaH1 TIOPH Yepe3 sKi BUIUIAETHCS CIIHU3, BIAIMITOBXYIOYUCH CIU30M
Big cyOcTpaTy KJIOCTeplyM 3JaTHHH mepecyBatuch. llepersikka B MIOCKOCTI
cumeTpii BiacyTHsa. KokHa HamiBKIIITHHA MAa€ TI0O OJTHOMY BEJIMKOMY IIEHTPATLHOMY
XJIOPOIUIACTY, SIKHI Mae GOpMy CTEpXKHS BiJl SKOTO BIAXOIATH pajiajibHE JEKiJIbKa
mwiactTud. B xmopomnacti € mipeHoind. B meHTpl KIITHMHH 3HAXOAUTHCS SAIPO.
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Bakyoni po3mingyroTbest O KIHLIB KIITHHH, a TaKOX B3JOBXK IUIACTHHOK
XJIoporiacta. Y BaKyoJIsiX Ha MOJIF0CaX KITHHU 3yCTPIYal0ThCSl KPUCTANH TIIICy.

3yCTpivaeThCst KIIOCTEPIi B IUIAHKTOH1 BOJOWM, Y TOPPOBUX 00JIOTaX, piIIE - HA
BOJIOTHX CKEJISIX Ta MOXaXx.

Kocmapiym (Cosmarium)

Knituan 3 rMOOKO0 TEpeTsHKKOI0, HAMIBKIITHHU PI3HOMaHITHOI  (popmu:
OKpyTJT, TipaminanbHi, OaratokyTHi. KmiTnHHa 000JI0HKAa MOXXE MaTd Pi3HOMaHITHI
BUpOCTU. B T1eHTpi mepexBaTy 3HAXOAWTHCS SAPO, B KOXKHIM HAMIBKIITHHI
pPO3TAIIOBAHO MO OJHOMY IIEHTPaJbHOMY XJIOPOIUIACTY 3 UOTHPMa Y3JIOBXK
BUTHYTUMH TUIACTUHKaMU. XJIOPOILIACT 3 MPEHOiTaMu.

Ha teputopii Ykpainu BoIOpOCTI LHOTO POy dyKE MOIIUPEH] 1 p13HOMaHITHI
3a BUJOBUM CKJIQJIOM. BUIBIIICTh BHIIB HAJICKHUTh 10 [-Me30campoOiB 1 MEIIKae y
MpICHUX BOJOMMax pI3HOro THIy (pIYKax, o3epax, CTaBKax, Kamwoxkax). IIpote,
HaW4acTIIIe BUAM KOCMapiyMy 3yCTpidaloThes y c(harHoBUX O0I0Tax.

IIpakTHYHa yacTHHA

1. PosrisHyTH 30BHIIIHIN BUJI TaIoMy Opioricica abo Kojiyma 1o ,KUBoMy a0o
(dikcoBaHOMY Marepiaiy.

2. 3 HEBENUKOi YaCTUHU TaJIoMy Opiorcica abo Koaiyma_3poOuTH mpenapar 1
PO3IIISIHYTH HOTO MiJ MIKPOCKOTIOM MPHU MajioMy 3011bIeHi. J{s mpenapatiB 6epyTh
3 TaJoMy Opiolicica HEBEJIMKY YAaCTUHY BICI 3 “Mip’sTYKaMu’’, a 3 TaIMy KoJllyMa
pOOJISITE 3pi13 BIIONEPEK, 3aTUCHYB MO0 Y CeplLIEBUHY OY3KY.

3. 3anmcaru XapakTepHi 0COOIMBOCTI €KOJIOT11, Oy/I0BH 1 pO3MHOKEHHS
Opioricica. 3amMaioBaTH CXeMY KUTTEBOTO IIUKITY Opiorcica.

4. Po3ryiiHyTH IpU MaJIoMy 301IbIIEHHI MIKPOCKOTIA BEIr€TaTUBHI KJIITUHU
OJHOKJIITHHHHUX KOH FOraT, 3HaNTH KJIITHHU SIK1 TUIATHCS. 3aMaJIFOBaTH KIIITHHU
KJIocTepiyMa, kocMmapiyma. [lignucatu sapo, XJI0poIiacTy 13 mipeHoigaMu. 3anucaTu
XapaKTEpHI PUCH €KOJIOT1i, Oy/I0BH, PO3MHOKEHHS.

5. Tlpu manomy 30UTBIIIEHH] MIKPOCKOTIA PO3TJIIHYTH 30BHIIIHIA BUTTIS] TAIOMY
criporipu. [lepeBecTr Ha BeUKe 301IBIICHHS 1 BABYUTH OYZI0BY OKPEMUX KITITHH.
3amanoBaty (hparMeHTH CllaHl y BEreTaTUBHOMY cTaHi. [lignucaTu XJI0poriacTH,
nipeHoiau, sapo. Crocrepiratu mporec KOH rorarii Ha >KUBoMy MaTtepiaii abo 1o
TOTOBUM IIpenaparam.

6. 3amucaTu cuCTeMaTHUYHE MOJIOKEHHS KOKHOTO 00’ €KTa.

ITuTaHHA 1JI9 CAMOKOHTPOJIIO

1. BkaxiTh NPUHIUIMN PO3MOJUTY 3€JIeHUX BOJOPOCTH Ha kiacu. Hapaiite
NnopiBHSUIbHY ~ xapaktepuctuky  kiaciB  Chlorohyceae,  Trebouxiophyceae,
Siphonophyceae Ta Charophyceae.

2. Illo Take cudoHanbHU 1 CUPOHOKIATATBHUN TUIT CTPYKTYPU BET€TaTUBHOTO
TU1a Bojopocteit? HaBeniTh mpukiagy.

3. Axwmii cknan GOTOCHHTETHYHUX MITMEHTIB y CH(POHOPIIIEBUX BOTOPOCTE?

4. Sk poamMHOXKYIOThCA cuoHOoPitieB BogopocTi? e 3ycTpiuaroThbes
cudoHodiITi€BI BOJOPOCTI?

5. SIKi TUNM CTPYKTYPH BETETATHUBHOTO Tija XapaKTepH1 AJis KOH orat?

6. Sk po3MHOXYIOThCSI KOH 1oratu? Jle po3moBCIoKEeHH] KOH IoraT?
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7. Slxe 3HaYEHHS B MPUPOII 1 JISTTLHOCTI JIFOJAWHHA MAOTh CU(OHOBI BOJAOPOCTI 1
KOH roratu?

e
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-

eez
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Puc. 14. )KuTTeBuii UK CIIPOTUPH.

1 — HUTHYACTHUI TAJIOM CIIPOTUPH, 2 — 30MKEHHS FeTePOTATIUHUX («1)» Ta «-»)
TaJOMiB, 3 — YTBOPEHHS KOOMYJSIHHOTO KaHaly, 4 — 3JUTTS NPOTOIIACTIB, 5-
3UroTa, 6 — MPOPOCTAHHS 3UTOTH MEUO30M, 7 — OJTHE 3 HOTUPBOX SIED, SIKE
3AITMIIAETHCS KUTTENISIIBHUM, 8 — IPOPOCTAHHS 3UTOTH OJHUM IIPOPOCTKOM, 9 —
KJIITHHHA 000J70HKa, 10 — TspKi nuTomiazmu, 11 — sapo i3 saepuem, 12 —
xJioporiact, 13 — mipenoin, 14 — Bakyoss.
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Puc. 15. Bogopocrti kiaciB Charophyceae 1 Siphonophyceae:
1 — cmiporipa, 2 — 3irHemMa, 3 — MyKOIlis, KIIOCTepiid, 5 — KocMaTii (30BHINIHIHI
BUTJIS KITITHHM 1 TUJICHHS KIITUHA), 6 — Opiorncic, 7 — KoaiyM (a — 30BHINTHIN
BUTJISI TAJIOMY, O — YaCTHUHA TIOTIEPEYHOTO 3Pi3y TaJIOMY).
IluTaHHsA HA CAMOMIATOTOBKY
1. IcTopuy4Hi OCHOBM MOHSTTS «HEKIITHHHUNA TUI Oy10BM».
2. OcobnmBocTi (¢izionoriyHoi a”i3oramii (a0o rereporamii) y KOH rorar.
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EKOJIOI'TSI BOJOPOCTEN

BoaopocTi nommpeni o BCiit 3emill 1 3yCTpi4atoThCs B PI3HOMAaHITHUX BOJAHUX,
Ha3eMHUX 1 IPYHTOBHUX OloTomnax. BUAUISIOTh Taki €KOJIOT14YHI TPYIH BOJOPOCTEH:
IJIAHKTOHHI BOJOPOCTI, OEHTOCH1 BOJOPOCT1, Ha3€MH1 BOJIOPOCTI, IPYHTOBI
BOJIOPOCTI, BOJIOPOCTI rapsiuux JKepesl, BOAOPOCTI CHITY 1 JIbOy, BOAOPOCTI COJTOHUX
BOJIOMM, BOJOPOCTI BaITHAKOBUX CYOCTpaTIB.

IIJ1aHKTOH — 1€ CYKYITHICTh OPTaHi3MIB, sIK1 IPOBOJSATH BCE KUTTS B TOBIIII
BOJIM Y MiJIBIIIEHOMY CTaHi 1 MEPEHOCATHCS pyXoM Boju. [TaHKTOHHI BOIOPOCTI —
TOJIOBHHUIA, @ B IEAKHX BUMAJKAX 1 €AMHUNA MPOIYLIEHT IEPBUHHOT OPraHivyHOT
PEUYOBHHU, Ha OCHOBI SIKOi ICHY€ BCe KHBE Y Booimi. Cepell IIIaHKTOHHUX
OpraHi3MiB BUIUISIIOTH SIK 0€3M0CEePEIHbO MIIAHKTOHHI, TOOTO Ti, 110 )KUBYThH y TOBIII
BO/JIY, TaK 1 HEUCTOHHI — Ti, 1110 MEIIKAIOTh Y MMOBEPXHEBIH IUIIBII BOAU. BuioBuit
CKJIaJ] INTAHKTOHHHUX BOAOPOCTEN Yy pi3HUI BOJOMMAaX HE OJTHAKOBUH 1 TIOB’SI3aHO 1€
13 XIMIYHUMHU, HI3UIHUMEU 0COOJIMBOCTIAMH KOXKHOTO 3 HUX. Kpim Toro, ckiaj
IUTAHKTOHY 3MIHIOETHCS B KOKHUN ce30H. Tak, HapuKIIaJ, y IPiCHUX BOJOMMaXx 3
MOYAaTKOM BECHH Y TJIAHKTOH1 YHCEJIbHI €BIIICHOBI, IMHO(DITOBI, 30JIOTUCTI 1 AESIKI
XOJIOIOCTIMKI J11aTOMOBI BoJiopocTi. BiiTky, npu Temnepartypi Boau suie 15 °C,
CIOCTEPIraeThCsl IHTEHCUBHUN PO3BUTOK CHHBO3EJIEHUX BOJIOPOCTEH, EBIVIEHOBUX 1
3eNIeHUX. MOPChKHM IIAHKTOH CKJIAJIA€ThCS IEPEIYCIM 13 J11aTOMOBUX 1
anHo(piTOBUX BojopocTel. He nuBnsyuch Ha Te, 1110 MOPChKI €KOCUCTEMH OB’ sI3aH1
MIK cOOOIO 1 MPEACTABIISIIOTH MPAKTUYHO €JMHUI MIPOCTIP CKJIAJ IUVIAHKTOHY Y PI3HUX
YacTHMHAX He oJHaKkoBHi. [le moB’s3aHO 13 PI3HOIO COJIOHICTIO, TEMIIEPATYPOIO,
OCBITJIEHICTh, BMICTOM MOKMBHUX PEYOBHH, 10 BIAMOBIIAIOTH PI3HUM aKBaTOPISAM.

Bci mi1aHKTOHHI BOJOPOCTI MatOTh OCOOJIMBI MPUCTOCYBaHHS AJI ICHYBaHHS Y
BOJI1 B MiJABIIIEHOMY cTaHl. [ITaHKTOHHI BOJOPOCTI SIK MPaBUiIO ApiOHI, €Kl 3 BU/IIB
MAarOTh Pi3HI BUPOCTH (IUTH, IEPETUHKY, TAPAITYTH), 1HIII - YTBOPIOIOTH TIOPOXKHI
a00 TJI0CK1 KOJIOHI 1 BUAUIAIOTH 6arato ciim3y a0 HAaKOMUYYIOTh B Tl Maciia, 4u
MaroTh T'a30B1 BaKyOJIi.

HeilicToHHi BOIOpOCTI — 11€ CBO€EpiHA TPYTIa OPTaHi3MiB, fKa ICHY€E y
MOBEPXHEBIH TUTIBI BOAM. [lesiki 3 HUX MarOTh XapaKTEpHI MPUCTOCYBAHHS —
CJIM3HUCTI a00 JTYCKOBU/IHI ApallyTH, 1110 BTPUMYIOTh X Ha OBEpXHI BOJU. [HOI
HEHWCTOHHI BOJOPOCTI PO3BUBAIOTHCS Y BEIMKINM KUTHKOCTI 1 BKPUBAIOTH TTOBEPXHIO
BOJIM CYIUTBHOIO TIJTIBKOIO.

BeHTOC — 11€ CYyKYIHICTh OpraHi3MiB, Kl MPUCTOCOBAH1 0 ICHYBaHHS Y
MPUKPITIIECHOMY a00 HEMPUKPIMJIEHOMY CTaH1 Ha JH1 BogouMull. J{jig pocty 6eHTOC
HUX BOZOPOCTEH K (PTOCHHTE3YIOUUX POCIUH OCOOIMBO BKJIMBHUM € CBITJIO, IPOTE
€(EeKTUBHICTh HOTO BUKOPUCTAHHS 3aJIEKUTH 1 BIJl IHIIMX €KOJOTTYHUX (PaKTOPIB:
TEeMIIepaTypHy, BMICTY O10r€HHHUX 1 010J0T1YHO aKTUBHUX PEYOBUH, KUCHIO 1
HEOPTaHIYHUX JHKEPEN BYTJICII0, @ TAKOXK TEMITIB HAIXOKCHHS INX PEYOBHH B
oprasi3m Bojiopocteit. Haltoinbimmii po3BUTOK OEHTOCHUX BOJOPOCTEH BIAMIYAETHCS
B MICIISIX 13 IHTEHCUBHUM PYXOM BOJIH.

Cepen 6eHTOCHUX BOJIOPOCTEH KOHTHHEHTAIBLHUX BOJOMM BIIMIYEH1 J1aTOMOBI,
3eJIeH1, CHHBO3EeJIEH1 1 ’)KOBTO3€JICHI HUTYaCTi BogopocTi. Hampukiian Buay posis
HaBiKyJIa, KJago¢opa, yIOTPUKC, CIPOTHPA, MYKOITisl, 3SMTHEMA, OCITUISTOPIS,
niHrois, hopMiaii, TpiboHEMa, BOIIEpis Ta 1H.
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["0110BHI GEHTOCH1 BOJIOPOCTI MOPIB Ta OKeaH1B — Oypi Ta YepBOH1 BOJOPOCTI,
iHomi 3eneHi. Lle Buau poniB banri, pykyc, mopdipa, enrepomopda, JamiHapis Ta Hi.
Bci BoHu MOXyTh 00pocTaTu IpiOHUMHU J11aTOMOBUMH, CHHBO3EIICHUMH Ta 1HIIIUMHA
BOJOPOCTSIMHU.

B 3anexHOCTI BiJl MiCIld, JIe pOCTYTh OEHTOCHI BOJIOPOCTI, CEPeT HUX
PO3PI3HAIOTH KUJIbKA €KOJIOTTYHUX TPYII: €NUIITH, K1 )KUBYTh Ha IIOBEPXHI TBEPAOTO
IPYHTY (CKeJl, KaMiHHS Ta 1H.), eMIMeNiTH, Ti, 0 HACESIOTh MMOBEPXHIO PUXITUX
IpYHTIB (TCOK, MyJ), €mi(iTH, Ti, SIKI XKUBYTh HA TTOBEPXHI 1HIIUX POCIUH, CHIOJITH,
a00 cBepUTYBaJIbHI BOJIOPOCTI, SIKi 3aHYPIOIOTHCS y BAaITHSAKOBHM CyOCTpat, eHnodiTH,
K1 OCEJISIIOTHCS B TUTI IHIIUX POCIHH ajie )KUBISATHCS CAaMOCTIHHO, Tapa3uTH, )KUBYTh
B TUT1 IHIIUX POCIHUH 1 HE MalOTh HOPMAaJIBHHUX XJIOPOTLIIACTIB.

[HOMI BUILISAIOTH OCOOJIUBY TPyIy BOJIOPOCTEH, SIK1 )KUBYTh Ha MIPEAMETAX, 110
pyXxaroThest a0 00MUBaIOTHCS BOA0I0 — mepuditon. L{i opranizmu BijjaneHi Bij AHa
1 MEIIKaIOTh B 0COOJIMBUX €KOJIOTIYHUX YMOBAX.

Bopopocti rapsiunx Boj XUBYTH 1pu Temnepatypi 35-52°C, a B okpeMux
Bunazakax g0 84°C 1 puiie. YacTo 1151 BoJia MICTUTh 3HaUYHY KUIBKICTh MIHEpAJIbHUX
a00 OpraHiyYHUX PEUYOBUH, SIKI HAIXOAATH 13 CTIYHUMHU BOJIaMH P13HOMaHITHUX
MIAIPUEMCTB. TUMTOBUMH MEIMIKAHIIMU TapsiuuX BOJ € CHHBO3EJIEH], JICII0 MEHIII
PI3HOMaHITHI JIIaTOMOBI 1 3€JICHI.

Bopopocri cHiry i Jib0ay BKITIOYAIOTh MEPEBAKHO MPEICTABHUKIB 3€JICHUX,
CHUHBO3EJICHUX 1 JIAaTOMOBUX BOJOPOCTEN. Y BHITAKY IX MacOBOTO PO3BUTKY
CIIOCTEPITAETHCS SBUILE IBITIHHSD CHITY a00 boAay. L{i BogopocTi Ha3uBaOTh
Kp10()UTbHUMH 1 OUTBIIICT 3 HUX HE MAIOTh CHELIaIbHUX MOP(OIOTTYHUX
MPUCTOCYBAHb ISl IEPEHECEHHS HU3BKUX TEMIIEPATYDP.

BopopocTi co10HUX BOJOHM OTpUMAaJId Ha3BY rano010HTH. BoHM KUBYTH ITpU
30UTbLIEHIN KOHLEHTpALii y BOJII COJIEH, siKa nocsarae 285r/1 B o3epax 13
nepeBakaHHSAM MoBapeHoi coJi 1 347 r/a B riraybepoBux o3epax. Jlyxke BUCOKY
KOHIICHTpAITiI0 cojiell BUTpUMY€E HebaraTto BogopocTeid. B mepecosmennx
(rimepraiiHHMX) BOJOKWMAX MEPEBAKAIOTh OJTHOKIIITUHHI 3€JIEHI BOJIOPOCTI —
rineprajgoOu, KJIITHHU SKUX 11030aBlieH1 000JIOHKH 1 BKPHUTI JIMIIIE TIJIa3Ma JIEMOO
(manpuxnan, gyHamiena). L{i BOgopocTi BiApi3HAIOTHCS 301bIIEHOI0 KOHIIEHTPAIIIEI0
XJIOPUCTOTO HATPIIO B MPOTOIIA3Mi, BUCOKUM BHYTPIITHHOKITITHHHAM OCMOTUYHUM
trckoM (10 250-10° I'Tla), HAKOMMYEHHAM B KJIITHHAX KAPOTHHOIMIB i MIIiLIEpUHY,
BEJIMKOIO JIAOUIBHICTIO (DEPMEHTATUBHUX CUCTEM 1 OOMIHHUX MpolieciB. J(HO
rineprajiHHUX BOJIOWMUIL MOKE OyTH BKPUTO PO3POCTAHHAMH CUHBO3EICHHUX
BOJIOPOCTEU.

KpiMm BozasiHOro cepenoBuiia BOAOPOCTI 3yCTPIYAIOTh 1 MO3aBOJSHUX
Micie3pocTanHsX. Po3pizHstoTh aepodisibHi, enadoduibHi 1 TTOPIBHI.

OCHOBHUM JKUTTEBUM CEPEAOBUILEM aepOPiIbHUX BOJOPOCTEN € OTOUYIOUE
ix moBiTps. TWIOBI MICIICICHYBaHHS - MOBEPXHsI PI3HUX MO3arPYHTOBUX TBEPIUX
cyOcTpaTiB, SKi HE MarOTh Ha OIOHTIB YITKOTO (DI3MKO-XIMIYHOTO BILTUBY (CKenl,
KaMeHi, Kopa JepeB Ta iH.). B 3a1€XHOCTI Bl CTYMEHs 3BOJIOKEHHOCTI 1X MOIISIOTH
Ha JIBl TPYIIU: MOBITPSHI, K1 ICHYIOTh TUIBKH B YMOBax aTMOC(HEPHOT0 3BOJOXKEHHS, 1
BOJHO-TIOBITPSIHI, AKI ICHYIOTh MpPH MOCTIMHOMY 3pOLICHHI BOAOIO (Mmix OpH3KaMu
BOJIOCHIAAY, MPUOOI0 Ta 1H.). YMOBHU ICHYBaHHS BOJOpOCTEH aepo(iIbHUX LEHO31B
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XapaKTepU3yIOThCsl, SK MPABUJIO, PI3KUMH 3MIHaMU BOJIOTOCTI, TEMIIepaTypH,
OCBITJICHHOCTI. JI0 HECIPUSATIMBUX ICHYBAaHHS MPHUCTOCYBajach BIIHOCHO HE3HA4HA
KUIBKICTh BOJIOPOCTEH 13 CHHBO3CJIICHHX, 3€JICHUX 1 B 3HAYHO MEHIIIH KiJIbKOCTI
11aTOMOBHUX.

OCHOBHUM KUTTEBUM cepefoBUIIeM enadopiibHUX BOAOPOCTEH € TPYHT.
Tunosi MiclieiCHYBaHHS - TOBEPXHs 1 TOBIIA IPYHTOBOTO LIapy, IKUK Mae Ha O10HTIB
neBHUM (13MKO-XIMIYHUIA BIUTUB. B 3a1€KHOCTI BiJl MIC3HAXO[KEHHSI BOJIOPOCTEN Ta
ix o0pa3zy *KHUTTS B MEXax LbOTO THUIY PO3PI3HSIOTH TPU TPYIHU IEHO31B: HA3EMHI
BOJIOPOCTI, SIKI MAaCOBO PO3BUBAIOTHCA Ha MOBEPXHI IPYHTY B yMOBaxX aTMoOc(hepHOro
3BOJIOKEHHS; BOJHO-HA3€MHI BOJIOPOCTI, SIKI MacOBO PO3POCTAIOTHCS Ha MOBEPXHI
IPYHTY TMOCTIfHO HACHYEHOTO BOJOIO; TPYHTOBI BOJOPOCTI, SIKi HACENSAIOTH TOBIIY
IPYHTOBOTO IIapy. THUMOBI YMOBHU - KUTTS cepell TPYHTOBUX YACTOK IIiJl BILUTMBOM
CepeNoBHINA, JIOCHTHh CKJIaJHOMY 3a KOMIUIeKcoM ¢aktopiB. Cepen TIpyHTOBHX
BOJIOPOCTEN HalyacTillle BIAMIYEHI BUJIM CHUHBO3EJICHUX, 3€JICHUX, >KOBTO-3EJICHHUX,
J1aTOMOBHX 1 €BCTUTMATO(hITOBUX BOJOPOCTEH.

OCHOBHUM >KUTTEBUM CEPEAOBUIIEM JITO(PIIBHUX BOAOPOCTEH € OTOUYIOUU
iX HeMpo30puil MUIBHUNA BaITHAKOBHM cyOcTpaT. TUMOBI MICIICICHYBaHHS - B TIIMOMHI
TBEpJUX TOPIJl MEBHOTO XIMIYHOTO CKJIay, sIKi OTOYEHI MOBITpsSM abo Bojoro. B
3aJIeKHOCTI BiJl ()1310JI0TTUHUX OCOOJIUBOCTEN BOJOPOCTEH, AKI BXOSATH B 110 TPYyIy,
PO3PI3HAIOTH JBa YIPYHOBAaHHS: CBEPTyBajbH1 BOAOPOCTI, SIKI aKTUBHO ITPOHUKAIOTh
y KaMEHUCTUH CcyOcCTpaT 1 3aceisifoTh YTBOPEHI HUMHU HEBEIMKI XOAU 1 MOpH. 3a
JOTIOMOTOI0 ~ SIKKX BOHM  CIIOJIYYalOThCSl 3  HABKOJMIIHIM  CEPEIOBHUIIEM;
Ty(OYyTBOPIOIOY1 BOJOPOCTI, K1 BIJIKJIa[Ial0Th HABKOJIO CBOT'O TLJIa BallHO 1 ICHYIOTh B
nepudepiitHux mapax BIAKIAACHOTO HUMHU CEPEJIOBHINA B MeXaxX TOCTYMHUX IS
nudy3ii cBiTIa 1 BOAW. 3 YacOM HApPOCTaHHS BIIKJIAIIB Il ILIEHO3U IOCTYMOBO
BIIMUPAIOTh 13 CEPEIUHH.

CJIOBHUK TEPMIHIB TA IOHATDH
ABTOCIOPH - aIlJIAHOCHOPH, SIKI BKPUBAIOTHCA OOOJOHKOIO 1 MPUHUMAIOTh (Hopmy
MaTE€pPUHCHKOI KIIITUHU L€ 3HAXOIYUCh BCEPEMHI MATEPUHCHKOI KIIITUHHU.
AKiHeTH — 0COOJIMBI HEPYXJIMBI KIITUHU Yy JACSKUX HUTYACTUX BOJOPOCTEW 3/1aTHI
OKpYTJIIOBATUCH, TMOTOBILYBaTH CBOI OOOJOHKHM, HAKONMHUYYBATH BEJIHMKY KIJIBKICTh
3alacHUX TMOXUBHUX PEYOBMH 1 MITMEHTIB, WLI0 [JO03BOJIAE iM MEpEeKHUBATU
HECHPUATINB] YMOBH y CTaH1 CIIOKOIO.
AHTepUAiil — YOJOBIYMI CTATEeBHIl OpraH B SIKOMY YTBOPIOIOTHCSI YOJIOBIYl CTATEBI
KJIITUHYU, HAWYJaCTIIIEe CIIEpPMAaTO301/1H.
AIUIaHOCTIOPM — HEPYXJIUBI CIOpPHU 0€3CTaTeBOTO PO3ZMHOKEHHS JIEIKUX BOJOPOCTEH,
SK1 YTBOPIOIOTHCSI B HECTIPUATIUBUX YMOBAaX 3 MPOTOIUIACTY MAaTEPUHCHKOI KIIITHHH,
AKUW TIPU bOMY BIAOKPEMIIIOETHCS BiJl O0OJOHKHU, OKPYTJIFOETHCS 1 BUJLISE TOBCTY
000JIOHKY.
AyKCcWJIsIpHA KJITMHA — KJIITUHA Oaratra Ha TOXUBHI PEYOBUHHM, 3 SKOL
PO3BUBAETHCS TOHIMOOJIACT (TT1CIIS 3IUTTS KapIloroHa 3 ayKCHISIPHOIO KIIITUHOIO).
Aykcocnopa — cropa pocTy, CIOpa CTaTeBOro PO3MHOMEHHS, sSKa YTBOPIOETHCS
BHACJIIJIOK KOMYJISIIT IBOX MPOTOIUIACTIB J1aTOMOBHUX BOJIOPOCTEH, SIKI BHUUILIU 13
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CTYJIOK MaHLHUPIB.

BeHToC — CyKYyNHICTh OpraHi3miB, SIKi MEIIKAIOTh HAa IPYHTI 1 B TPYHTI MOPCHKHUX 1
MaTEPUKOBUX BOJIOMMHMIII.

I'ameTtodiT — cTaTeBe MOKOMIHHS Y POCIHH, SKI MalOTh YePryBaHHS MOKOJiHb. JlJis
KIITUHHUX siep TamMeTodiTy XapakTepHa IIOJIOBMHHA KUIBKICTH XPOMOCOM
(rarutoigHa) B MOPIBHAHHI 3 KJIITUHHUMU sIpaMu y criopodiTa.

leteporamisi — THI CTaTeBOro TpoOIeCy, MPH SKOMY BiTOYBAa€ThCSA 3JIHUTTS
(KomyJAIlisl) CTaTeBUX KIITHH (TaMeT), SIKi pO3PI3HSAIOTHCS MO po3MipaM, (hopmi abo
MTOBEIHIII TIPU KOTTYJISIIIT.

lerepomMopduuii THN 4YepryBaHHs MOKOJIHb — uYepryBaHHsS rametodira i
criopodita, MOp(}OIOTriuHO HE MOAIOHUX OJUH IO OJHOTO.
I'ereporanizm - PO3AUIBHOCTATEBICTb Yy JESIKHUX BOJOPOCTEH, sSKa He

B1100pakaeTbCs 30BHI Ha Oy/J0BI BEr€TaTUBHUX a00 CTAaTEBUX OPraHIB 1 CTATEBUX
KJIITUH, OJIHAKOBUX Yy 000X CTaTeil, aje YTBOPIOIOUMXCA Ha PI3HUX €K3eMIUIIpax, sKi
NPUMHATO YMOBHO [M03HAYaTH 3HAKaMU ILTIOC Ta MIHYC.

I'eTepoumcTn — XapakTepHl JUIsi HUTYACTHX CHUHBO3EJIEHUX BOJIOPOCTEM CBOEpINHI
KJIITUHU, K1 YTBOPIOIOTHCS 13 BET€TATUBHUX KIITUH y PI3HUX YAaCTHHAX TPIXOMY 1
BIIPI3HAIOTHCS JI0OpPE BHPAXKEHOIO JIBOIIAPOBOIO OOOJIOHKOIO 1 BMICTOM 3aBXKIH
M030aBJICHUM ACUMUIALIMHUX TMITMEHTIB, Ta30BUX BaKyoJIeM 1 3€peH 3amacHuX
pPEUYOBUH

I'eTepouuTHHii TPUXOM — TPUXOM BOAOPOCTEH SKHUM CKIAQJAETHCA 3 KIITHH
HEOJHAKOBUX MO (Hopmi, PYHKIIAM, JTOKATI3ALIEL0.

I'inHocnopm — crniopu, siKi BKPUBAIOTHCS OCOOJIMBO TOBCTOKO OOOJIOHKOKO BCEPEIMHI
MaTE€pPUHCHKOI KIIITUHH 1 31aTHI TPUBAJIMHN Yac 3HAXOJUTUCH B CTaHI CIIOKOIO.
T'ostoramisi — HAMOPOCTINIMI TUIT CTATEBOTI'O MPOLIECY Y OJHOKIITUHHUX OPIraHi3MiB,
MIPU SIKOMY HE YTBOPIOIOTHCSI TAMETH, a 37TMBAIOTHCS 1111 OCOOMHH.

I'omoTami3zm — 1BOCTaTEBICTh Y JACSKUX BOAOPOCTEH, MPHU SKi BC1 OCOOMHU JAHOTO
BUJTy MatOTh MOP(OJIOTIUHO 1 (h1310JI0TTYHO PIBHOIIIHHI TAIOMHU.

T'oMouuTHMI TPUXOM — TPUXOM BOJIOPOCTEN KU CKIAAAETHCS 3 KIITHH OJTHAKOBUX
o ¢opMi, QyHKITISM.

I'onimo06aacTu — 0co0JIMBI HUTYACTI BUPOCTH, K1 PO3BUBAIOTHCA 13 3aIUTITHEHOTO
KapImoroHy YEpBOHHUX BOJOPOCTEH 1 YTBOPIOIOTH HA CBOIX BIATATYXEHHSIX
KapIIOCIIOPaHTii.

TI'opmoronii — QparmMeHTH TpPUXOMIB CHUHBO3EJIEHUX BOJOPOCTEH, SIKI 3/1aTHI 0
BUIBHOTO AaKTMBHOTO pyXy 1 HPOPOCTAHHIO B HOBI OCOOMHM; CIyKaTb IS
PO3MHOKEHHSI.

3oo0cnopu — aKTUBHO PYXJIMBI KIITHHU y 0aratbox BOJOPOCTEH, SIKI PyXaroThCs 3a
JIOTIOMOTO0 JKTYTHKIB 1 CITY>KaTh JiJ11 0€3CTaTEBOr0 PO3MHOXKEHHS.

I3oramisn — Tum cTareBOro mpoIeCy, MPH SIKOMY TaMeTH, SKi 3JMBAIOThCS, HE
PO3PI3HAIOTHECS MOP(OIIOTIUHO.

[3omMop¢HMii TUN 4YepryBaHHSA MOKOJiHb — YEpPryBaHHS MOKOJIHb (CTATEBOTO 1
0e3cTaTeBoro), MoAiOHUX MO 30BHIMIHBOMY BUIJISAY, aj€ PI3HUX B LIUTOJIOTIYHOMY 1
(131070T1YHOMY BiTHOIICHHI.

Kapnoron — ogHOKJIITUHHUM >KIHOYMHA CTaTeBHM OpraH YEpPBOHUX BOJOPOCTEH Yy
BUTJISA/II TUISIIIEYKU 3 BUTATHYTOIO BEPXHBOIO (TPUXOTiHA) 1 PO3UIMPEHOI0 HUKHBOIO
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(uepeBIie) YACTUHAMH, B SIKI PO3MIIIYETHCS OJHE KIHOYE SAPO.

Kapnocnopu — ciopu y 4epBOHMX BOJOPOCTEH, K1 YTBOPIOIOTHCA 3 3UTOTH 1 1al0Th
[OYaTOK HOBOMY OpraHi3My, CIOYaTKy BOHM TOJi, a Hepe] MpPOPOCTaHHSIM
BKPHUBAIOTHCS 000JIOHKOIO.

Kapnocnopogir — gumuioinHa Oe3ctareBa (a3a KUTTEBOTO LHKIY YEPBOHUX
BOJIOPOCTEH, sIKa MPECTABIIIE COO0I0 TOHIMOOJIACT 13 KapIMOCTIOPaMH.

KokoinHa cTpykTypa — CTpYKTypa, $Ka XapaKTepU3yeTbCd OKPEMHMH ado
3’€/IHAHUMHU B KOJIOHII KJIITUHAMU PI3HOMAHITHOI ()OpMH, 3 TBEPAOIO OOOJIOHKOIO 1 B
BEreTaTUBHOMY CTaH1 3aBKU M030aBJIEHI UKIYTHKIB a00 MCEBIOMO/IIB.
Konunenrakyiau - ocoOiuBi 3arnuOieHHS Ha TajloMaX YepBOHUX 1 Oypux
BOJIOPOCTEH, B SIKUX PO3BUBAIOTHCSA OPTaHU PO3MHOKEHHSI.

Kon’rorauist — ¢popma crareBoro mpouecy npu siKiil 31MBarOTbCA MPOTOIUIACTH JBOX
PIBHOLIHHUX KIJITHH, SIKI HE MarOTh MOP(QOJIOTIYHOI IudepeHianii Ha 4OJOBIYl 1
KIHOY1 CTaTEB1 €JIEMEHTH.

MoHnaaHa CTPYKTypa — CTPYKTYpa, IKa XapaKTEpU3YEThCS HAsBHICTIO OJHOTO YU
JEKIIbKOX JOKI'YTHKIB, 3@ JOTIOMOTOI0 SIKMX BOJOPOCTI aKTUBHO PYXalOThCsS y BOI,
3YCTPIYA€EThCS Cepell OTHOKIITUHHUX, KOJIOHIATbHUX 1 IEHOO1abHUX (PopM.
MoHITOPUHI — CHiIKYBaHHA 3a CTaHOM HaBKOJMIIHBOTO CEPENOBHUIIA 3 METOIO
MOTNEPEIKEHHSI KpUTUUHUX CUTYaIllH, IKI MOXKYTb CTaTUCh.

MoHocnopu — CriopH, siKi YTBOPIOIOTHCS IO OJIHIHM B KIIITUHI y IEIKUX BOJOPOCTEM.
Hutyacra cTpyKkTypa — CTPyKTypa, SIKa XapaKTepU3YEThCS CKIAJACHHAM KIITHH
(HEpyXOMHX) B HHMTKM OJHOPSIHI YU 3 JEKUIbKOX PAAIB KIITHH, HPOCTI abo
pO3ragyKeHi.

Oo0siacTeMHi HUTKM — HUTOBUIHI BUPOCTH, SIKI PO3BHUBAIOTHCA 13 3aIUIIIHEHOIO
KapIoroHy y YepBOHUX BOJOPOCTEH, JOCATAIOTh AYKCUIISIPHUX KIIITHH 1 IEPEIUBAIOTh
B HUX YaCTHUHY CBOI'O IUIA3MEHHOTO BMICTY. flipa ayKCWISPHOI KIITHHH 1 KIITUHU
000J1acTEeMHOI HUTKH HE 3JIMBAIOTHCS, ajieé 3 TaKUX KIITHH 3T0JIOM PO3BUBAIOTHCS
TOHIMOOJIACTH 1 KapIIOCIIOPH.

Ooramist — THI cTATEBOro MPOLECY, NPHU SIKOMY BEJIMKa 1 HEpyXoMma *iHouya cTaTeBa
KJIITUHA (SAHLEKIIITHHA) 3allUTIHIOETbCS HEBEJIMKOIO 1 HaiyacTilie pyXJIMBOIO
YOJIOBIUOIO CTATEBOIO KIIITUHOIO.

OoroHiii — XiHOYHI CTaTeBUN OpraH 0araThb0X BOJIOPOCTEH, y OUIBIIOCTI BUMAIKIB
OJTHOKJIITUHHUY 1 JIMIIIE Y XapOBUX BOJIOPOCTEN OaraToOKIITHHHHMN.

IMaabMen0inHUI CTAH — TUMYACOBA CTAJlisl PO3BUTKY, SKA 3yCTPIUAETHCS Y ACTKUX
BOJZIOPOCTEH MpU MOTPAIUISIHHI B HECTIPUATIUBI yMOBU. KITiTHHU BogopocTeil pu
[IOMY BTPayaloTh JDKTYTUKH, IEPEXOAATh y CTaH CIIOKOIO 1 YTBOPIOIOTH CITU3UCTI
CKyMUEHHS HEeNeBHOI (hopmH.

IMipenoin — xiiTHHHA opraHesia 0araTbOX BOJOPOCTEH, sKa MPEJCTaBIsIE COOOIO
0€3K0JIBOPOBI HIUIbHI YTBOPEHHS OIJIKOBOI MPUPOAM OKPYTJIOL UM BY3JIyBaTOl popMu
BCEpeIuHI XJIOPOTIIACTY Y HA HHOMY 1 € MICIIEM YTBOPEHHS KPOXMAJTIO.

I[InankTOH — CyKyHHlCTb Oprasi3MmiB, sIKi IPOBOASTH BCE KHUTTA B TOBILI BOAH Y
3BIIIEHOMY CTaHI1 1 MEPEHOCATHCS PYXOM BOIH.

I[InacTuHYacTa CTPYKTypa — CTPYKTypa Tila BOJAOPOCTEH, sIKa XapaKTEPU3yeThCs
0araToKJIITUHHOIO CJIaHHIO Y (JOPMI IJTACTUHKH 3 OJTHOTO, IBOX a00 AEKITHKOX IIIapiB
KITITHH.
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IIpoxapmiii — yTBOpeHHSI Y YEpBOHUX BOAOPOCTEH, SKE XapaKTePU3YETHCS TICHUM
30JIMKEHHSIM KapIioroHa i ayKCUJISPHOI KITITHHHU.

PizHOHHMTHYACTA CTPYKTYpPa — HUTYACTA CTPYKTYpa, KA CKJIAJIA€ThCA 3 ABOX YaCTUH
— TOPU30HTAIBHOI, SIKa CTEIUTHCS 1O CyOCTpaTy 1 BEPTUKAIBHOI, TPSIMOCTOAYO].
CudoHoBa CTPYKTYypa — CTPYKTYpa, IKa XapaKTePU3YEThCS BIJCYTHICTIO BCEPEIMHI
ClaH1 KJIITHHHUX TEPETOPOIOK MPHU HASIBHOCTI BEIMKOI KITBKOCTI sIJIEp.
CudoHoknagajibHa CTPYKTypa — CTPYKTypa, sIKa XapaKTEPU3YEThCS CKIAIHO
MOOYI0OBaHOO CJIAHHIO 3 TIEPBUHHO 0araTosiICPHUX CETMEHTIB.

Cxadinii — oco6mB1 MICTKOCTI B ClIaHi OypUX BOJOPOCTEH B SIKUX CEpe]] YUCICHHUX
BOJIOCKIB PO3MIIIYIOTHCS OpPTraHH CTaTEBOTO PO3MHOKEHHS.

Cnepmanii — 6e3/KryTUKOBI, TACHBHOPYXJIUBI YOJIOBIUl CTATEB1 KIITHHU.

Cunopodir — 6e3craTeBe NOKOJIHHS Yy POCIHH, B LUK PO3BUTKY AKHUX € YEPTyBaHHS
MTOKOJIiHb.

CredaHOKOTHI 300CIIOPH — CTIOPH 3 BEJIMKOIO KUIBKICTIO JKTYTHKIB, PO3TAIIOBAaHUX
BIHIIEM.

Terpacnopu — criopu 0e3cTaTeBOro pO3MHOKEHHS, SIKI YTBOPIOIOTHCSA B CIIOPAHTISIX
10 YOTUPH.

Terpacnopodit - ciopodiT y 4epBOHUX BOJOPOCTE.

Tpuxom — 3’enHaHHSA KIITHH B OJHOPsAIHI abo pimme OaratopsaHl HUTOBHJIHI
CTPYKTYpPH Y CUHBO3EJIEHUX BOJIOPOCTEM.

Heno6iii — ocobimBa popMa KOJIOHIM BOJOPOCTEH, B SIKIM 00 €IHYIOTHCSA KIIITHUHH
TUIBKM OfHI€T TeHepauli. PicT 1eHo0is BigOyBaeThbcsl 3a PAXyHOK 301IbIICHHS
PO3MipiB KJIITHH, a HE 1X KIJILKOCTI.

IHucrokapn — 3piauil TOHIMOOJIACT Y YEPBOHUX BOJOPOCTEH pa3oM 13 OOTOPTKOIO 13
BETeTaTUBHOI TKAHWHHU, SIKa BKPUBAE HOTO.

TecToBi NUTaHHS (BiAMOBIAL «TaK» 200 «HI»)

CuHbO3€eJIeH1 BOJIOPOCTI - €yKap1OTUYHI OpraHi3MH.

Cepen mirmentis Phodophyta e gikoeputpuH.

Kinituana o6os0HKa 3e1eHUX BOJOPOCTEH Ma€e 1ENTI0I03Y.

Pix Chlamydomonas mae omHOKITI THHHII TaIoM.

BonopocTi, 1110 3HaX0a4ThCsl B TOBILI BOJIU, HA3UBAIOTh OEHTOCHUMH.
PyxmmBi Xanthophyta maroTh J1Ba 0THAKOBHX JDKTYTHKA.

Bci Bacillariophyta aktiBHO pyx/iBi y BereTaTBHOMY CTaHi.

VY JliaToMOBHX BOAOPOCTE mepeBaxkae rarmwiodasa.

. Terpacmopu Phodophyta MaroTh KTy THKH

10 VY ®yKycoBUX € YITKO BUpaXKEeHA 3MiHA TOKOJIHb.

11.30m0THCTI BOAOPOCTI HAUOLIBII MOMIMPEH] B 3a0pyAHEHUX BOJIOMMAX.
12.EBputepmHi BUAU ICHYIOTh TUTBKH B XOJIOJTHUX BOJOMMAX.
13.Kpunto¢itoBi BOIOPOCTI BKPHUTI aJIbBEOJIOBAHOIO aM(ieECMOIO.

14 .T'naykouuctodiToB1 BOAOPOCTI - MPOKAPIOTUUHI OPTaHI3MHU.
15.3amacHa peyosuHa kiitiH Phodophyta - 6arpsHxoBHI KPOXMAIT.

Co~Noak~wDE
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16.Pix Spirogira BigHOCUTRCS 110 Kitacy Siphonophyceae.

17.Kimitunaa o6osonka Xanthophyta MicTuTh eKTHH .

18.Tanom JliaToMOBUX BOIOPOCTEH UTUIOITHHIA.

19. bubimicts KpurroditoBrx 1 JIMHO(ITOBUX BOIOPOCTEH MOIMPEH] B IIAHKTOHI.

20.Bomopocri, 1m0 3HaX0AATHCS Ha TIOBEPXHI IPYHTY, HA3UBAFOTh TUTAHKTOHHUMHU.

21.3miHa moKoiHb Y poay JlamiHapis i3oMopdHa.

22 . Kinounii craresuii opran Phodophyta — ooromiii.

23.Pi3Hi 32 po3Mipamu raMeTy Ha3UBaIOTh TeTEPOraMeTaMu.

24 Knitrau JIuHO(ITOBIX BOAOPOCTEN BKPUTI IEPUTLTACTOM.

25.Mopcekuid  (DITOTUTAHKTOH — TIPEJICTABJICHUA — TEPEBAKHO  JTIATOMOBAMH — Ta
’KOBTO3EJICHUMH BOZOPOCTSIMHU.

26.3e1eH1 BOJIOPOCTI PO3MHOKYIOTHCS TUIBKH BET€TaTUBHO.

27.Knituna Cyanophyta mae MiToXoHAPIi.

28.Tanom Phodophyta Tibky OaraToK/Ii THHHHA.

29.BHacmiok CTaTeBOrO PO3MHOKEHHSI y JliaToMOBHX BOJIOPOCTEM
YTBOPIOETHCST ayKCOCTIOPA.

30.3amacHa pedyoBUHA B KJIIITHHAX 3€JICHUX BOJOPOCTEH — JTaMiHaApiH.

31.BomopocTi nonmpeHi B TOBIII BOAY HA3UBAIOTh TIAHKTOHHIMH.

32. 1151 YKoBro3eneHux Bo0pOCTel PO3MHOKEHHS CTATEBUM IIIISIXOM HE TUTIOBA O3HAKA.

33.B anTepuisix YepBoHUX BOIOPOCTEN YTBOPIOKOTHCS CIIEPMATO30i/IH.

34.Bci HepyxJIMBI CLIOPH BOJIOPOCTEI HA3MBAIOTH AIlJIaHOCTIOPAMHU.

35.CuHb03¢ereHi BOIOPOCTI BUKJIMKAIOTH “TIBITIHHS BOIH.

36. JloHH1 BOIOPOCTI YTBOPIOIOTH MEPU]ITOH.

37.Cepen KOKOITHMX 3€JICHHX BIJIOMI: XJI0pesia, XJIOPOKOKYM, TiIPOIIKTIOH.

38.3anacHa peuoBUHA KIITHH 30J0TUCTUX BOAOPOCTEH - OarpsHKOBUI KPOXMAJTh.

39.0qHMM i3 BUAIB  BETCTAaTUBHOTO  PO3MHOXKEHHS Y  BOJOpOCTEH €
(dbparMeHTarys.

40.CuHbo3eeH1 BOJOPOCTI MOMIUPEH] TUIBKU y BOJIONMAaX.

41.CrareBi criopy y YepBOHHX BOJIOPOCTEH HA3MBAIOTh KAPIIOCTIOPaMH.

42 Tlpencrapauku Desmidiales po3sMHOXYHOTECSI CTATEBO TUTHKH KOH'FOTAITIEFO.

43.Bacillariophyta Tparistorscs y IpyHTi.

44.Y ®ykyca BUJI CTAaTEBOI'O POSMHOMKEHHS - 130raMisl.

45. I'ereporamMeTd po3pI3HIIOTHCS MK COOOK0 PO3MIpaMHU.

46.300cmopy y BOJOPOCTEI MatOTh TUTHKW OJTUH JHKTYTHK.

47.Y BomoOpocTed BiZIOMiI JIMIIE JIBA BWAM TIEPBUHHO CHUMOIOTHYHUX TUIACTHT
XJIOPOIUIACT 1 POJIOTIACT.

48.Y CudoHoBHX BOJIOPOCTEH TiepeBaXkae rariodasa.

49.Cepen 0ypux Bomopocrteii Bimomi: Navicula, Nostoc, Fucus.

50.11iano(iniHoBI rpaHyim — 3anacHa pedouna Cyanophyta.

51. Y Cyanophyta ouH i3 BUIiB pO3MHOKEHHSI — OOTaMisl.

52. Cepen Phodophyta € oHOKTITHHHI ITPeICTaBHUKH.

53.V 3eneHunx BOAOPOCTEH 3yCTPIUa€EThCS CTATEBUI MPOIIEC TOJIOTaMisl.

54.B mpororacti  kmithH  J[iaTOMOBMX — BOIOPOCTEH  3yCTPIYAEThCS — 3aBXKIAU
IIACTUHYACTUI XJIOPOIUIACT.

55.V Phaeophyta tinbku i3oMophHa 3MiHA TTOKOJTIHB.
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56.300cnopu y BOIOpOCTei MOXKYTh OyTH OAraro/ Ky THKOBUMIL.

57.IcHyI0Th 03Ky TUKOBI YOJIOBIY1 TAMETH.

58.JIatuHchbka Ha3Ba 3esieHUX Boopocteit - Xanthophyta.

59.ITipenoin — goroperenTopHa opranesia BOJOPOCTEH.

60.Y Tanomi Oypux BOAOPOCTEH PO3PI3HIIOTH MEPUCTOJIEPMY, KOPY, MPOMIKHY
TKaHUHY Ta CEPIICBHUHY.

61.Cosmarium, Spirogira, Chlamydomonas — mpeacTaBHUKH  3€JICHHUX
BOJIOPOCTEH.

62.ITopdipa - mpicHOBOAHA YEPBOHA BOAOPICTb.

63. T'ereporumcT — CHOUMBAIOY1 KIITHHN CHHBO3ETIEHUX BOJIOPOCTEH.

64.YTBOpeHHS TOPMOTOHIM BiIOYBAa€TbCA TMPU BEreTATUBHOMY PO3MHOMKEHHI
CHUHBO3EJICHUX BOJOPOCTEH.

65.Y Phodophyta mnpu O6e3ctareBoMy pO3MHOKEHHI YTBOPIOIOTBCS  TIJIbKU
MOHOCIIOPH.

66.Y cuoHOBHX BOIOpOCTEl 300COpH CTe(haHOKOTHI.

67.Chlorella — HuT4acra 3emneHa BOgOpiCTb.

68.JlatuHCchbka Ha3Ba bypux Bomopocteii - Phaeophyta.

69.V Desmidiales 3 3uroti yrBOproeThCSI 1B MPOPOCTKH.

70.Y JliaToMOBHX BOJIOPOCTEH PIKO 3yCTPIYAETHCS OC3CTATEBE PO3MHOKCHHSI.

71.3anacHa peuoBuHa KIiTHH Phaeophyta - maminapim.

72.Bonopocti MOXKYTb KUTH Ha KOP1 JIEPEB'STHUCTUX POCIIHH.

73.Y Oypux BOJIOPOCTEH 3yCTPIYa€EThCs TUTBKH TeTepoMopdHa 3MiHa TTOKOJTIHb.

74.Cladophora — cudoHokmaaansHa BOJOPICTh 3 130MOP(HHOO 3MiHOKO TTOKOJTIHb.

/5. Xpu3onamiHapyuH — IPOIYKT aCUMUIALIT KOBTO3EJIEHUX BOJOPOCTEH.

76.Y Bypux BomopocTeii € Mopdororiuna audepeHiiiariisi Taiomy.

77.Cepen Cyanophyta e azordikcaTopy.

78.3amacHa peuyoBHHA B KJIITUHAX 3€JIEHUX BOJOPOCTEN — TTIIKOTEH.

79.Pin BonbBokc BimHOCHTHCA 110 Ki1acy CugoHoDiieBUX.

80.VY poay XnamizoMoHana KJITHHNA KOKOTTHI.

81. lo Cyanophyta BigHOCSTh: HOCTOK, KOZIiyM, JTIHTOi0.

82.Pin Llepamiit Mae 3MiHY TPbOX ITOKOJIIHb.

83.3anacHa pedoBUHA KJIITHH [[1aTOMOBUX BOJOPOCTEN — KPOXMaJb.

84.JliaroMOB1 BOIOPOCTI MOIIMPEH] TUTHKH B TUIAHKTOHI.

85.3 tanomie Phodophyta oxnep»ytots arap-arap.

86.Bom1opocTi BUKOPUCTOBYIOTHCS TSI BU3HAYEHHSI CAalIPOOHOCTI BOJIH.

87.V Ulva rarutoaurmiodasHuii KATTEBHI LIAKIT 3 i30MOP(HHOIO 3MIHOKO TIOKOJTiHb.

88.AepodisnbH1 BOAOPOCTI )KUBYThH Y BEPXHBOMY IIapi BOAM BOJOWM.

89.Cyanophyta TparuisroTbCst B IPyHTI.

90.Pix [Nomicidonis Mae 3MiHy TBOX TOKOJIHB Y KUTTEBOMY LIAKIIL.

91.V pony Criporipa CTpIiYKOMOIIOHHIA XJIOPOILIACT.

92.3amacHa peuyoBHHA KJIITHH 3€JIEHUX BOAOPOCTEH - KpPOXMAJTb.

93.JIatuHchka Ha3Ba JKoBTo3eneHux Bojgopocteid - Chlorophyta.

94 BeretatuBHE PO3MHOXKEHHSI CHHBO3EJICHUX MOKE BIIOYBAaTHUCS TOPMOTOHISIMH..

95.TIpu mpopocTaHHi ayKCOCTIOPH BiIOYBAETHCS MEHO3.

96.Bacillariophyta normpeHi i B I1aHKTOHI 1 B OEHTOCI.
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97.3 tanomiB bypux BogopocTeit oaepKyroTh arap-arap.

98.V Phodophyta 3ycTpigaroTbes TiBKHM O0araTOKJIITHHHI TAJIOMH.
99.BonopocTi Tibku aBTOTPOGhHI OpraHi3Mu.

100. Opran 6e3cTaTeBoro pO3MHOKEHHS BOJAOPOCTEH - TaMETaHTiH.
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