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BCTVYII

JocBin BukiIamaHHA OOTaHIKM Ja€ 3MOTY BiIMITHTH, IO
HAWOLIBLI TPYAHOIII Y CTYAEHTIB BHHUKAIOTH NPU 3aCBOEHHI
MaTepiaau i3 CUCTEMAaTUKW. BUBUYEHHS CHCTEMATHKM HWKYUX
pOCITUH HE 3BOAMTHCA [0 MEXaHIYHOTO 3araMm’SITOBYBaHHS
XapaKTePUCTUK OKPEMUX TAaKCOHOMIUHUX OJUHMIIb, KPYIMHHX 1
npiOHUX, Ta iX B3aEMHOr0 MiANOPSAAKYBaHHA. B poboTi Hax
CUCTEMATHUKOI BAXKJIMBO HE BTPATUTH OCHOBHOTO 3MICTY IIBOTO
Kypcy — €BOIIOLINHHOT imei pO3BUTKY TPyl OpraHi3MiB, sKa
MOKJIaZiecHa B OCHOBY MoOynoBU ix kiacudikamii. Matepianu i3
CUCTEMAaTUKH HEOOXIHO OmIpalbOBYyBaTH Ha 0asi aHamizy i1
BUBYEHHS 010JI0Tii Ta icTOpii pO3BUTKY OKpeMHUX (GOpM UM IpyIl: Ha
OCHOBI CITIBCTaBJICHHS [HX JAaHUX 3 PI3HUX TPYI JErKo OyIoyTh
BHUPINIYBaTHCh 1 3arajibHi THTaHHSI KypCy, SKi CTOCYIOTBCA
MTOXO/KEHHSI, €BOIIOLIT 1 (pioreHe3y. 3a TaKOro MiIXO0y eleMEHTH
CHCTEMATHKH YBIHAYyTh B 3arajbHe Pyclio Tpali Haj KypcoM sK
CKJIaJIOBa 1 HEBiJ €éMHa HOro 4yactuHa. Asie IOTpiOHO 3amam’siTaTu
Ha3BH TAKCOHOMIYHHUX OJIMHUIIh PI3HUX KATETOPid 1 BIIMIHHI O3HAKH
OKpPEMHUX TPyl Ta MOHSATh, SKMM YHHOM TiJI BIUIMBOM NIEBHUX YMOB
iCHyBaHHSI BUPOOHBCSI TOH UM 1HIIUI THIT OY0BU Ta PO3MHOKECHHSI.

IMpu aHamizi KOXKHOI TPYMH MOXXHA PEKOMEHIYBaTH TaKy
MTOCITIZIOBHICTh OIPAIfOBaHHS MaTepiany: 1) BUBHAYUTH MOJOKCHHS
KOHKPETHOI Tpynu B cHcTeMi; 2) yBaxHO po3ibparucs B ii
XapaKTEePUCTHUIl Ta BUAUTUTH O3HAKH, K1 BiJIPI3HAIOTH i1 BiJ| 1HITHX
rpym; 3) Ha OCHOBI BHMBYEHHS MOP(OJIOTIYHHX 1 O10JOTIYHHX
0COOJIMBOCTEH HAWOUIBII THUIOBUX NPEACTABHHUKIB IMiATBEPIUTH
XapaKTePUCTUKY Tpynu; 4) 3a JaHUMH €KOJIOTIi Ta CHocoOiB
ICHYBaHHS 3’sICyBaTW TICHUH B3a€MO3B’S130K 0Oioorii 1 Mopdosorii
ux GOpM 3 YMOBaMH iX KHTTS; 5) Ha OCHOBI IIMX JAHUX HAMITHUTH
IUISIX €BOJIIOMII, POUICHUI OpraHi3MaMH, IO CKJIANAIOTh TPYILY,
3’sICYyBaTH MOXO/KCHHS 1 POJIMHHI 3B’ SI3KH 1i 3 1HIIUMH Tpymamu; 6)
BHCBITIINTH POJb TNPEICTABHUKIB TPYymd B TIPHPOAI Ta iX



rocrnoaapCbKe 3HAYCHHA.

AHami3yroun Marepiall 3a TEKCTOM OCHOBHOI, a TIpH
HEJOCTaTHPOMY BWCBITIIEHHI — 1 JOJaTKOBOI JIITEpaTypH,
HEOOX1JTHO OJHOYACHO po3i0patuch 1 B UTOCTpaIlisx, sKi
MOJAIOThCd B XOAl BUKIAnaHHsA. Ilepex modyaTkoMm CKiIaJaHHS
KOHCIIEKTY 3 METOI0 CaMOINEpEeBIPKH KOPUCHO CKOPHCTATHUCS
3aIpOIIOHOBAHUMH 3alUTaHHIMH, SAKi HIUPOKO
BUKOPHCTOBYIOTBCSI B ITMX METOAWYHUX BKa3iBKax. KoHTpombHi
3alUTaHHA JIONOMOXYTh II€ pa3 30CepeiuTH yBary Ha
HalCyTTEBIIMX MOMEHTaX OKpeMHUX po3AuIB Kypcy. CkiagaHHs
KOHCIIEKTY Mae OyTH 3aBeplIajJbHAM €TalioM poOoTH Haj
KHUT'0I0; B HbOMY KOPOTKO (hOpMYJIIOIOTHCSI OCHOBHI B1IOMOCTI 3
MPONACHHUX PO3ILTIB KYpCy.

baxano mopsiz i3 poO0TOI0 HaJl KHUTOI BHKOPHCTOBYBATH 1
NPaKTUYHE OMpAIIOBaHHS MaTepiay 3a JOMOMOIOI0 MIKpPOCKOIa
3 000B’3KOBOIO 3aPUCOBKOIO 00’ €KTIB, SIKi PO3TIISIAIOTHCS.



BOJAOPOCTI - ALGAE

BonopoctsaMu Ha3uMBalOTh TpyNy aBTOTPOGHUX CIIOPOBUX
OpraHi3MiB 3 BET€TaTUBHHM TLJIOM - TajJOMOM a0o CIaHHIO, SKi
BEIyTh MEPEBAXHO BOJTHUH CIOCIO iCHyBaHHS a00 BTOPWHHO
MIPUCTOCYBAJIMCS 10 )KUTTSI Y TPYHTI.

B cucrematnuHOMY IIaHI BOJOPOCTI TOMUISIOTH Ha PSI
CaMOCTIMHUX BIAJAUTIB, TPEACTABHUKH SIKUX BIJIPI3HAIOTHCA
3a0apBiieHHsIM, OYZOBOIO, a JeAKi — OpraHi3ali€lo KIITHHH.
CoibHOIO JUI BCIX O3HAKOK € HAgBHICTH IIICMEHTIB, IO
3a0e3neuyloTh aBTOTPO(HE >KUBJIEHHS HUIIXOM (OTOCHHTESY.
OcHoBHI (popmu icHyBaHHS 1 OyJOBH TajioMa MOBTOPIOIOTHCS B
pI3HUX CHUCTEeMAaTHYHUX TIpyHax, IO BKa3ye Ha NEBHUU
rapaeni3M y iX pO3BUTKOBI.

Po3pizusatoTe 10 OCHOBHUX THIIIB MOP(OJIOTiUHOI CTPYKTYpH
Tijla BOJOPOCTEH.

Ameboiona  (puszomomiaidbHa) CTPYKTypa BHUSBICHA Yy
HEYMCIIEHHUX HANMpoCTimMX BoJOpocTei. TBepaa o0oJIOHKa
BIICYTHS, pPyX BiIOyBaeTbCsi 3a JIOMOMOIOIO TICEBIOMOMIIMN.
Tpannsierbcss 'y JA€AKHX — 30JIOTUCTHX,  JKOBTO-3EJICHUX,
nipodiToBUX BOAOPOCTEH.

Monaona (JUKTyTHKOBA) CTpYKTypa BJIaCTUBA
OTHOKJITHHHUM 1 KOJIOHIQJIbHUM BOJOPOCTSIM, 3JIaTHUM JIO
aKTUBHOTO pPyXy, SKWUH 3a0e3medyerbcs OIHUM, JTBOMa abo
KUIbKOMa JDKTyTHUKamMH. MoHaaHI (OpMU y BEreTHBHOMY CTaH1
MaloTh CTUIMH, a00 Biuka, 1 MyJIbCylodl Bakyodi. MoHagHa
CTPYKTYpa IHUPOKO PO3MOBCIOKEHA CEPe]] BOJOPOCTEH.

Koxoiona  ctpykTypa  XapakTepHa JJii  HEPYXOMHUX
BOJIOPOCTEH, OAHOKIITUHHHUX a00 3’€JHaHUX y KOJOHII Pi3HOTO
BUTUIANY (32 BUHHATKOM HHUTYACTHX). Y TIaTOMOBHUX II€ €IUHA
CTPYKTYypa.

Tanvmenoiona cTpyktrypa — e 3’€IHaHHS 0aratbOxX KIIITHH,
HE3aJIeKHUX OJHA BiJ OJAHOI, ajieé 3aHypeHUX y CIUIbHUHN CIU3.
TumuacoBo  icHytode  00’€IHAaHHS  KIITUH  HA3MBAETHCSA
MaJIbMEJOITHUM CTaHOM.



Humuacma cTpykTypa NpecTaBieHa 3’ €JHaHHIM HEPyXOMUX
KJITUH Y TIpOCTi a00 po3rainy’kKeHi HUTKH 3 OJHOTO PSAY KIIITHH.
B Mexax HUTYACTOL BUIUISIIOTH reTepoTpUXajbHy
(pI3HOHUTYACTY) CTPYKTYpY, SKIIO OJHI HUTKU CTEJSATHCS IO
cyOcTpaTy, a iHIII BiZXOIATh BiJ HUX BEPTUKAIBHO Bropy i
BIJIITPalOTh POJIb ACUMIJISTOPIB.

Ilnacmunyacma CTPYKTypa YTBOPIOETBCS 3 HHUTYACTOI B
pe3yabTaTi MOAUTY KIITHH Y JBOX B3a€MHO MEPHEHAUKYISIPHUX
IUIOIIMHAX — TO3J0BXHIM 1 monepeuHidt. IlnacTMHKM MOXyTbh
CKJIaJJaTUCH 3 1BOX a00 KUIBKOX IApiB KIITHH.

Tranunna CTPYKTYpa BHHHMKAE MUIAXOM MONITY KIITHH Yy
TPhOX IUIOMIMHAX. Y BOJOPOCTEH 3 TAaKOK CTPYKTYPOIO MOXKE
crocrepiraTuch  audepeHmiamisi  claHi  Ha  aCHMUIALIHHY,
3aracarouy, poBiJIHY, TOKPUBHY 30HHU.

CugonanvHa CTpyKTypa MpEACTaBI€HA OJHIEI TITaHTCHKOIO
KIIITHHOIO, SIKa MOX€ MaTH Pi3Hy (OpMYy 3 BEIMKOIO KUIBKICTIO
A1ep, alie He TOALICHAa Ha OKPEeMi KITITHHH.

Cugonoknadosa cTpykTypa — 11e 3’€JHaHHS OaraTOsIEPHUX
CETMEHTIB y PO3TATY)KEHUI TaJIOM.

Xapogpimua ~ CTPyKTypa  XapaKTEPU3YEThCS  BEIHUKHUM
0araTOKJIIITHHHUM  TajJOMOM  JIIHIHHO-WICHHUCTOI  OY/OBH,
PO34WICHOBAaHUM Ha TOJIOBHH MariH, Oi4HI TUTOYKH, PO3MIMIEH]
KUIBISIMM TI0 By3J1aX, 1 pu30inu.

Opeanizayia  kaimunu  CyTTEBO HE  BIAPIBHAETBCA Y
MPEICTaBHUKIB Pi3HUX BB (KpiM CHHBO-3eNeHNX). KititnaHa
000JI0HKA PI3HOT0 XIMIYHOTO CKJIaay (MEKTUH, LeJt0J103a, 1HKOIH
JITHIH, KYTHH), 4YaCTO OCJM3HEHa a00 1HKPYCTOBaHA MiHEpajJaMHu
(comstmu 3amiza, KpeMHilo, Kaibllito). [leski MoHanmHi (opmu,
raMeTH 1 300CIOPH BKPUTI JIUIIE MIa3MalIeMOIO.

[luronna3ma 3alOBHIOE Maike BCIO HMOPOXKHUHY KIIITHHH.
Bakyosi 3 KIITHHHMM COKOM TPAIUISIOTHCS JIMIIE B KIITHHAX 3
HAJMIPHO IHTEHCUBHUM pocToM. MoHagHuMm (opmam BIacTHBi
MyJBCYIOUl BaKyoJIl, Y CHHbO-3€JIEHUX BOJOPOCTEH TPaIUISIOTHCS
ra3oBi Bakyoui (IICEBJOBAKYOJI1).



IlirmeHTH BOJOpPOCTEH 30CEpe/KEHI B  XJIOPOIUIACcTax
(xpomarodopax). OcTaHHI MaTh JaMeNsIpHY CTPYKTYpy 1
pi3HOMaHITHY (HOpMY: IUIACTUHYACTY, CITYACTY, CTPIYKONOIIOHY,
JonarenoioHy, 3ipkonoaioHy Tomo). B xpomaTodopax MOXyTbH
Oytu crnenndivHi OIMTKOBI TijbIM (MipEHOIMN), HABKOJO SKHX
BIIKJIQMAEThCA  KpoxMallb. KpiM  Kpoxmaiio, 3amacHUMH
MpoAyKTaMu (OTOCHHTE3y B PIZHHX Tpynax BOIOPOCTEH €
BOJIIOTHH, JIEHKO3WH, LiaHO(IIMH, OarpsHKOBUN KpOXMaJb,
JJaMiHapHH, MAHIT.

Bonopocrti — poToTpodHi opranizmu, ane cepell HUX € rpyIny,
10 JOCHUTH JIETKO MEPEXOSATh A0 MIKCOTPO(GHOTo (3MIIIaHOTO) i
rerepoTpoduoro xuBineHHA. OKpeMmi BUIM MOXYTh iICHYBAaTH SIK
MapasuTH. Po3mMHOXYIOTBCS BOJIOPOCTI BEreTaTUBHUM,
0e3CcTaTeBHM 1 CTATEBUM ILISIXOM.

Becemusne posmnoscenns BiIOyBa€EThCS MOMITIOM KIITHHU (B
OTHOKJITUHHUX), y KOJOHIAIBHUX - pO3MAJOM KOJIOHIH abo
YTBOPEHHSIM  JIOWIpHIX KOJIOHI BCEpPEeIUHI MAaTEePHUHCBHKO.
Hutuacti dopmu po3puBaroThCsi Ha okpeMi (parmeHTun, a aesiki
Ipyld  MapTh 0cO0NHMBE NPUCTOCYBAaHHA - OyIb0OYKH Ha
pu3oigax, 3 SKUX MICHs TMEpioJy CIIOKOK MPOPOCTAIOTh HOBI
BOJIOPOCTI, a TAKOXK CIIOYMBAIOYI CIIOPH - aKIHETH.

Hecmamese  posmHodicenHss ~ 3IIACHIOETBCS — NUISIXOM
YTBOPEHHS CHELiali30BaHUX KIITHH — CIOp, IO NOKUAAIOTh
MaTepUHCBKY KIITUHY 4epe3 OTBip y OiuHild cTiHmi. Buxig
MPOAYKTIB TOMIMTYy 3 OOOJOHKH MAaTepUHCHKOI KIIITHHH —
HANCYTTEBIIIA O3HAaKa BIAMIHHOCTI HECTAaTEBOTO PO3MHOKEHHS
Bl BereratuBHoro. Cropu MOXyTh OYTH pYyXJIMBUMH, 3
MOHAJIHOIO CTPYKTYpOIO, Mailbke 3aBxkaAu 0e3 LEeJI0JI03HO-
MEKTUHOBUX OO0OJIOHOK (300cnopu). KiituHa, ne ¢GopMyroThCs
300CMOpU, Mae€ Ha3By 30o0cnopaneiti. CHOpU HECTAaTEBOTO
PO3MHOKEHHSI, M030aBJIEHI JUKI'YTHKIB, MAIOTh 3arajbHy Ha3BY
anaanocnop. BoHHM  BKpHBaIOThCS  OOOJOHKAMU  BCEpEIUHI
MaTEpPUHCHKOI KJIITHHHM, a TaKoX MOXYTb Ha0yBaTh B Hiil
noi0HOi 70 MaTepuHCbKOi (OopMU (asémocnopu), yTBOPIOBATH



MOTOBLICHI 000JIOHKH (2inHocnopu). KUIbKICTh CIOP KOJUBAETHCS
BiJl OJIHIET (MOHOCNnOpU) NO OaraThOX (Mempacnopu, noaicnopu).
YTBOpPEHHIO CIIOp Mepeaye MOALT siipa MaTePUHCHKOI KIITHHH
IUISIXOM MiTO3y ab0 MeHo3y, 3aJIe’KHO BiJi 0COOJMBOCTEH IHMKITY
PO3BHTKY.

Cmamege po3mHOdCeHHsL CTIOCTEPITAETHCS Y BOAOPOCTEH yCiX
CHCTEMAaTHUYHHUX TPYI 3a BUHATKOM CHHBO-3eJeHuX. CrareBuit
MOJIJT PI3HOMAHITHUI: Yy OJHOKIITUHHUX MOHATHHX (OpM BiH
TMOJISATAE Y 3TUTTI JBOX BET€TaTUBHUX OCOOUH (20102aMmis); 3MATTS
IBOX HeIu(pepeHIiIoOBaHMX BEreTaTUBHUX OE3KIYTUKOBUX
KJIITUH HAa3UBaIOTh KOH T02ayicio.

Y Bomopoctell mommupeHa eamemozamis 'y Gopmi i30-,
ecemepo-, oocamii. PO3pI3HAIOTH comomaniyni BUAH, Y SKHX
MOXYTh KOIYJIIOBATH TaAMETH OJHOTO TaJIOMa, 1 eemepomaniuni, y
SKHMX KOIYJISLISl rTaMeT MOXJIMBA JIUILE 3 PI3HUX TAJIOMIB.

B pe3ynbTaTi Oynb-SKOTO CTaT€BOrO MPOIECY YTBOPIOETHCS
3UroTa, sSIKa MOXE MPOPOCTATH MO-PIZHOMY, y 3B’SI3KYy 3 YUM Yy
BOJIOPOCTEH CHOCTEPIraloThCS TPU THUIIM YEPryBaHHS SACPHHUX
¢da3. YV OinbmocTi BOIOPOCTEH PEAyKIisl KiITBKOCTI XPOMOCOM
BiOyBa€ThCS IiJ] 4ac MPOPOCTAHHS 3HUIOTH, 1 POCIHMHA, IO
yTBOpWJIACS, MAa€ TAIUIOINHUI HAOIp XpoMocoM (2annobionm). Y
LUKJIOCTIOPOBUX OypHX Ta JiaTOMOBUX 3UroTa IpopocTae 0Oe3
penaykiii xpomocoMm. BuaHKae qumioigHa pocinHa — Ounio0ioHm.
Y nesknx BHCOKOOPraHi30BaHMX 3eleHHX (KIamogoposi,
yIbBOBI), OypHX Ta UYEpBOHMX BOJOpOCTeH 3urora 0e3
PeAYKUIHHOTO TMOAULYy NPOPOCTaE€ y MUIUIOIAHY POCIUHY —
cnopodit, Ha sAKiii (GopMyrOTbCS OpraHu  Oe3CTaTeBOro
PO3MHOXEHHS 1 B pe3yjibTaTi MeHO3y YTBOPIOIOTHCS TaIlioigHI
copu. OcTaHHI TPOPOCTAOTH y TaIUIOIAHWNA TameTodiT, Ha
SIKOMY YTBOPIOIOTBCSI TameTd. OTxke, KpIM YepryBaHHS SIECPHUX
¢$a3, y OCTaHHIX CIIOCTEPIra€ThCsl YEPryBaHHS IIOKOJIHb
cnopodita 1 ramerodita. Axmo crnopodpit 1 rameTodit
MOp(}OIOTriuHO HE BIAPI3HAIOTHCS, 3MiHA TMOKOJIHb i30MOp@HA,
SIKITIO K BOHU MOP()OJIOTIYHO Pi3HI — eemepomopua.



CydacHa kiacudikalis BCIO PI3HOMaHITHICTb BOJOpOCTEN
(6mm3pko 60 THc. BuAiB) moautsie Ha 16 BigainiB: CHHbO-3€JeHI,
EBrnenoditosi, Xnopapaxuioditosi, Padinoditosi, 3omoTucTi,
EBcturmarodirosi, ’KoBTo-3e7¢eHI, Bypi, JliaToMOBI,
HukrioxoditoBi, JluHoditosi, [amrodirori, Kpunrodirosi,
I'maykonmcroditosi, UepBoHi, 3emneHi.

JIABOPATOPHE 3AHATTA Ne 1

Tema: Binnin Cunbo-3eneni Bogopocti - Cyanophyta
Kuac Iianodiriesi - Cyanophyceae
[Mopsmox XpookokanbHi - Chroococcales
[Mopsimox Ocumnsitropianehi - Oscillatoriales
IMopsimox Hoctokasbhi - Nostocales
Merta: Ha mOpUKIaAi OKPEMHUX IMPEJCTAaBHUKIB MOKa3aTH
MPUMITHBHI PUCU OpTraHi3aiii CHHbO-3EJICHUX BOJOPOCTEH SK
MPOKAPIOTHYHUX OPTaHi3MiB.
00’exkTH BHBYEHHS: MIKPOIIHCTIC, rIeoKarica,
MEpPUCMOTIE/Iisl, OCHUWIATOpis, CHipyjiiHa, aHabeHa, HOCTOK
(>xuBuit 260 ¢ikcoBaHUil MaTepian).

Indopmaniiinuii marepian

CuHbO-3€lIcHI — OIHOKIITHHHI, KOJIOHIaJbHI YHM HHUTYACTI
BogopocTi (puc. 1) 3 xapakTepHOW i MPOKapioT OyI0BOIO
KJIITHH (BigcyTHE SAPO, MIaCTU/IH, MITOXOH/IpIi,
eHjoIa3mMaruyHa citka). OOOJIOHKa YOTHPHILAPOBA, MilHa,
CKJIQIa€ThCSl 3 TNEKTUHOBMX PEYOBMH 1 MypeiHy, dYacTto 31
CJIM30BOIO MiXBOIO 3 TeMILIEITIOI03H. [Iporomnnact
JudepeHuiioBaHlii Ha 30BHIIIHUM Imap (XpomaToriasmy) 3
JAMEJIIPHOIO CTPYKTYPOIO, sIKa BUKOHYE (DYHKIIIO XJIOPOILIACTY,
1 menTporuiazmy, ne 3ocepemkena [IHK i1 sxa dyHkionaasHO
BUKOHYE POJIb Apa.



[lirMeHTH CHHBO-3€JI€HUX BOAOPOCTEH — XJopodin A,
KapOTHHOIIH, KCAaHTOQ1IM (3€aKCAaHTHH, MIKCOKCAaHTHH Ta iH ),
mirmeHTH  (ikoOuminporeiny  (pikoepuTpuH,  (iKOIiaHIH)
3YMOBIIIOIOTh pi3HE 3a0apBiieHHS BOJOPOCTEH: BIJ TEMHO-
3€JICHOTO, MaiKe YOPHOTO, /10 YKOBTO-3€JICHOTO, JAEKOIH HaBiTh
poxkeBoro. IIpogykramm acuMmiAmii €  TIIKOTCHOMOMIOHI
nojicaxapuau. B KIITHHAX 4YacTO TPAIUIIOTHCS BKIIOYEHHS -
iaHOMIIMH, BOJIIOTHH, JICHKO3HH.

VY neskux CUHBO-3€JICHUX (MIKPOIUCTIC, aHaOeHa) € Ta30Bi
BaKyoJli, SKi MalTh BHUIJIAJ YOPHUX JPIOHUX IyXUPIB. Y
HUTYACTUX (OpM, KpIM BETeTATUBHHUX KJIITHH, Y TpUXOMax
TPAIUISIIOTBCA  TeTEPOIMCTH  (BenuKi 0e30apBHI  KIITHHH 3
MOJIBIHHOIO OOOJIOHKOIO) 1 CITOPH 3 TMOTOBIIEHUMHU 000JIOHKAMH,
i3 3amacoM TIOKHMBHUX PEUYOBHMH, 3a0apBlieHi, MEpPEeBaXHO
emnconoaionoi  ¢opmu. PO3pi3HAIOTH TOMOIIMTHI TPHUXOMH,
CKJIQJICHI KIITHHAMH OJHAKOBOi OYyIOBH, 1 TETCPOIMTHI, 0
CKJIaJly SIKUX BXOJISATH Pi3Hi 3a Oy/I0BOO 1 PYHKIISIMH KIIITHHU.



Puc. 1. Cunbo-3eneHi BOZOPOCTi: a - OCUUIATOPIs; O - HOCTOK

(1 - 3oBHINIHIN BUTISII KOJOHIT HOCTOKA, 2 - Horo OymoBa mpu

MajioMy 30UTBIIEHHI MIKpOCKOMa, 3 - TOpPMOTOHis, 4 -
rerepolucra);, B - aHabena (4 - rerepormcra, 7 -
XpoMaroruia3Ma BeTeTaTHBHOI KIITHHH, 8 - LEHTpoIuIa3Ma

BEreTaTHBHOI KIIITHHN); T -TPUXOMH JHTO11

P0o3MHOXYIOTBCS CHHBO-3€TIEHI BOJOPOCTI BET€TaTUBHO -
MOAIOM KIIITHH, ()parMeHTAIi€l0 KOJOHIM, YaCTHHAMH HHUTKHU
(TOpMOTOHISIMH); B TETEPOIUTHUX TPUXOMaX TIOJIiT HA TOPMOTOHI{
3MIACHIOETBCS 10 TeTepolrcTax. be3craTeBe PO3MHOKEHHS
BiIOYBA€THCS 3 YUACTIO €H/I0- 1 ek3ocmop. CTaTeBoOro mporecy B
CHUHBO-3€JICHUX BOJIOPOCTEN HE BUSIBJICHO.

3aBaannsa 1. BuBuutu ocobauBocTi OyI0BH NPEICTABHUKIB
KJ1acy Xpookokoiriesi. 3aMaaroBaTH NpU BEJIMKOMY 301JIbIIIEHH1
Mmikpockoma mikporuuctic (Microcystis), riaeokancy (Gloeocapsa),
mepucmoneaito  (Merismopedia). 3poOutu mo3HaueHHs: 1)



3araJbHANA BUTIISA KOJIOHIT; OKpeMi KIIITHHH; 3) Ta30Bi BaKkyolli; 4)
CIU30B1 000JOHKH KJIITUH; 3arajibHi CJIU30BI IiXBH.

Zapmannst 2. Ha mpuxmami ocumsropii  (Oscillatoria)
BUBYUTH OyJIOBY CHHBO-3€JIEHUX BOJOPOCTEH 3 HEPO3TalyKEeHUM
TOMOIIUTHUM TPUXOMOM. 3aMaJlfOBATH MPH BEJIUKOMY 301JIbLICHHI
MIKpPOCKOIIa YaCTHHY HUTKH 1 3p00OWTH NO3HaueHHs: 1) 3araibHuii
BUIJIAL HUTKW; 2) TEPEropoAKd MiX  KITHHAMH; 3)
LIEHTPOIIIa3Ma; 4) XpoMaToIa3Ma; 3epHa IiaHopiuay.

3apmanns 3. BuBumtm  ocoOmuBocTi  OymoBH  Ta
PO3MHOXKEHHSI CHUHBO-3€JIEHMX BOJOPOCTEH 3 TETepOLUTHUM
TPUXOMOM. 3aMaJIFOBATH MPH BEIIMKOMY 301UIBIIICHHI MiKPOCKOIa
anabeny (Anabaena). Ha mamronky mo3Hauuth: 1) BereraTtuBHi
KJIITUHY; 2) Ta30Bi BaKyoJIi; TeTePOLUCTH; 4) CIIOYHBAIOYI CIIOPH.

MeToauuHi nopaau

[lo 3aBnannsg 1. HanecTu Ha mpeMeTHE CKIJIO KParuiiHy BOAH
3 BOJOPOCTSAMM 1 BHUIOTOBUTH Tpenapar. 3HAHUTH KOJOHIi
OJTHOKJTITHHHUX IliaHeH 1 MPU BEJIIMKOMY 30UIBIIICHHI MiKpOCKOIIa
PO3MIISIHYTH 1X OY/IOBY.

Pin  rneokamca  (Gloeocapsa). OpmHokmituaHa,  a0o
KOJIOHIaJIbHA, BOJIOPOCTh XapaKTEPHU3YEThCS KIITHHAMHU KYJSCTOT
dbopMu 1 ocobauBOO OyIOBOIO CIM30BUX 000sI0HOK. Komm
MaTEPHUHChKA KJIITHHA, OTOYEHA IIUPOKOIO CIM30BOIO KAICYIOIO,
JUTATHCS, YTBOPIOIOTHCS AOYipHI KJIITUHH 3 BIACHUMHU CIM30BUMH
000JIOHKAaMH, a CIIM30BUU IIap MATEPUHCHKOI KITHHH OTOYYE
obuasi mouipHi. Cnu3oBi 000JOHKH 30epiraroThCs 1 TIpH
MOJAJBIINX MOAIaX. Bumu rieokancu mommpeHi y Bogonmax i
Ha BOJIOTMX cyOcTparax (KameHsX, CTIHaX, CKEeJISX TOILO).
HazemHi Buau MaroTh 3a0apBiieHUH y pi3HI KOJIbOPHU CIIU3.

Pig mikpormcric (MicrocystiS) icHye y BHIJISIAI TPYIOYOK
ciu3y, B KW 3aHypeHa maca Oe3NagHO POo3MIlIeHUX APiOHUX
KyJIICcTUX KIITUH. OOpUCH KOJIOHII HE 3aBXKIU YITKO OKpPECIEHI.
Haii6inem nommumpenuit Bug M. aeruginosa BUKIHMKae “HBITIHHS
BooMM. KumiTWHM B MIKpPOCKOMI BHITISAAIOTH Maike 4YOPHUMHU
3aBISKU HassBHOCTI Ta30BUX BaKyoOJIeH.

3amamoBaTH TPU  BEIUKOMY 30UIBIIEHHI  MIKpOCKOIIa
KOJIOHIIO 1 3pOOWTH IMO3HAYCHHS (JIUB. 3aBIaHHs 1).



Ho 3aBmanHsa 2. I3 xuBoro abo ¢ikcoBaHOTO MaTtepiamy
OCUWJISATOPIi  BUTOTOBUTH  TUMYACOBUM  MiKpompemapaTr 1
PO3IIISIHYTH HOTO.

Tanom ocuusitopii (Oscillatoria) mae Burmsin ogHOpsAHOT
HUTKH, CKJIAJCHOI 3 KOPOTKOIMTIHAPUIHUX TOHKOCTIHHUX KIIITHH
CHUHIOBATO- 3€JICHOr0 Koubopy. Ilpu BenmukoMmy 301IbIIEHHI
MIKpPOCKOIa BHUIHO, IO BCi KIITHHH MAalOTh OJHAKOBY OYIOBY.
[To6nu3y OIYHMX NEPeropofoK y KIITHHAX KOHLIEHTPYIOTHCS
niaHoGIMHOBI 3epHa 1 JAeKkonu Ta3oBi Bakyoldi. CyKyNHICTh
MEPEeropoIoKk MK KIITHHAMH HAJa€ HUTKaM OCLMIATOPIl
MOMEPEYHO - TOKPECICHOro BHIUIAAY. leTepouuctu He
TpamsitoTbea. Cnu3oBa Karcyna BiacyTHs. TepMiHaiabHa KITIITHHA
HUTKA Ma€ Jemo 3a0KpyrjieHy (opMy 30BHINIHIX CTiHOK.
XapakTepHOIO BJIACTUBICTIO BOJOPOCTEH € 3IaTHICTH [0
CaMOCTIHHOTO pyXy: HUTKA 00EPTAETHCS MapaieabHO MO3J0BKHIN
oci, a BUIbBHI KIHII 3/IHCHIOIOTh  KOJIMBAIGHUA  PYX.
PosmHOXyeTbCst  ocruusiTopist  ropMmoroHisimu.  Cropu He
YTBOPIOIOTHCSI.

bnmspkumMu 10 ocUMIATOpIi  BHAAMH, TOIIUPEHUMH Y
BOJIOMMax YKpaiHu 31 CTOSIUOIO BOJIOIO, € CIIpYJTiHa i JIIHTOisl.

Cripynina (Spirulina) Bipi3HSEThCS Bil OCHUISATOPIi THUM,
0 HUTKU i1 CKpydeHi y NpaBWibHY cripayib. OCTaHHIM 4acoM
KyJIbTUBYETbCS 3  METOK  OTPUMAaHHS  CHPOBHHH  JIJIS
BUTOTOBJICHHS JTIKYBJIbHUX TPETIapaTiB.

OsHakoro BimMiHHOCTI JiHr6ii (Lyngbya) € mrinena TpyOuacta
MiXBa, IO OTOYYE HUTKY. [ OpMOroOHIi, 110 YTBOPIOIOTHCA HpHU
PO3MHOKEHHI, BUCJIN3AIOTh 3 MXBH, Yyepe3 JAesIKhii 4ac (HOpMyIOTh
BJIACH1 YOXJIM 1 BUPOCTAIOTh Y HOB1 HUTKH.

Pin anabena (Anabaena). YuciaeHHI IUIAHKTOHHI BHIM
aHaOEHU BUKJIMKAIOTh “UBITIHHA~ BOAM y BOJOHMAax 31 CTOSYOIO
BOJIOIO Pa30M 3 IHIIMMH CHUHBO-3€JICHUMHU BOJIOPOCTSMHU.

A. flos-aquae - HuTyacTa BiTBHOIUIABAKOYA BOJOPOCTH,
TPUXOMH Yy SKOI cmipanbHO abo ayromomiOHO OaraTopazoBo
3irHYTI ¥ yTBOPIOIOTH KIyOOYKH a00 JAcpHUHU. BereraTusHi
KIIITHHH OKPYTII a00 004KomnoioHo1 (hopMH, TEMHI BiJ ra30BHX
Bakyosed.  TpamnsioTbCsi ~ TeTEpOUMCTH,  BIAMIHHI  BiJ




BETeTATHBHUX KIITHH (OPMOIO 1 pO3MipaMHu, 3 TPO30PHUM
BOJSIHUCTUM BMICTOM, 1M030aBjieHi razoBux Bakyosieil. Ha mexi
TETEPOIMCTH 1 BET€TAaTUBHOI KJIITHHU € 0CO0JIMBa CTPYKTypa abo
“3amukaroue TutbLe”. Ilo rerepouMcTax HUTKM 3BUYANHO
po3MajarThcs Ha TopMoroHii. OKpemi BereTaTHBHI KIITHHH,
IHTEHCHBHO PO3POCTAIOUUCh, MEPETBOPIOIOTHCS HA CIIOYHMBAIOUI
CIIOpH, IO PI3KO BIAPI3HAIOTHCA BiJ BEreTaTUBHUX KIITHH
BIICYTHICTIO Ta30BHX BaKyoJjcH, SICKpaBHM CHHBO-3CJICHHUM
3a0apBJICHHSAM, 3EPHHCTHM BMICTOM 3aBASKH HAKOIUYEHHIO
3alaCHUX I[OKUBHUX PEYOBHH, TOBCTUMH OOOJIOHKAMH 1
BEIMKMMHU po3mipamu. [Ipomec CHopoyTBOpeHHS OCOOIHBO
IHTEHCHBHO MPOXOJNUTD 32 HECTIPUATIUBUX YMOB.

Pix moctok (NOStOC) mpezcTaBieHUI CIM30BUMH KOJOHISIMU
chepuuHoi abo HenmpaBWILHOI (JOPMHU, PO3MIPH SKHX BaAPIIOIOTh.
Cnu3 MICTUTh YHMCJIEHHI NEpeIvieTeHi JaHIIOKKH KIITHH 3
reTeporycTaMu, Ioi0H1 10 HUTOK aHaOeHH.

Jis  BUTOTOBJICHHS ~ TpemapaTry MOTPIOHO  BLIIIIUTH
npenapyBabHOIO TOJIKOI0 HEBEIUKY IPYAOUKY i3 CIIM30BOI MacH i
MOMICTUTH B KPAIUTMHY BOJH Ha MPEAMETHE CKEJbIle, TOKPHUBILH 1
37IeTKa HATHCHYBIIM TIOKPHBHUM  CKenbleM. JloCiuKyIOTh
Oy/I0BY HOCTOKA IIPU BEIIMKOMY 301JIbIIIEHHI MIKPOCKOTIA.

IIuTaHHs 1J151 CAMOKOHTPOJIIO
1. Ha sixi mopsinku noninsierbes kinac Llianogirieni?
2. Ha3BiTh OCHOBHI MITMEHTH CHHBO-3EJICHUX BOJIOPOCTEH.
3. SIki opraHenu BIACYTHI B  KIITHHaX CHHbBO-3EJICHUX
BOJIOPOCTEH?
4. Ha3BiTh  3amacHi  NOXXMBHI  PEYOBUHU  CHUHBO-3EJICHUX
BOJIOPOCTEH.
5. YV AKuX 1iaHe € CIM30B1 MiXBU?
6. Y nmpencTaBHHKIB  SKOTO TMOPSAKY HE  YTBOPIOIOTHCS
reTepouucTu?
7. Y SKHX CUHBO-3EJICHUX BOJOPOCTEH € ra30Bi BaKyoJIi?
8. SIki BuU 1iaHEeH CIPHYMHIOIOTH “IBITIHHS BOJIN?
9. flxa pi3HuIld B Oy/10Bi HUTOK aHAOCHU ¥ OCIIMIIATOPIi?

JIABOPATOPHE 3AHSATTS Ne 2



Tema: Bignin XKosTo-3eneni Bogopocti - Xanthophyta
Knac Kcanrodoiriesi - Xanthophyceae

[Mopsinox borpumianehi - Botrydiales

[Mopsimox Bomiepianshi - Vaucheriales

Merta: Ha mnpukiIaal OKPEMHUX TMPEACTABHUKIB BHUSBUTHU
03HAaKH JKOBTO-3€JICHMX SK CaMOCTIMHOI TPyHu BOJOPOCTEH.
[TpocTexkuTn mapayiesnizaM KOBTO-3€JICHHX BOJOPOCTEH 3 IHITUMH
BiJUTITaMH.

O06’ekT BHBYEHHs1: OoTpuaiyMm, Bomiepis (kKuBumid abo
(ikcoBaHUH MaTepia, MOCTIHHI MIKpOIIperapaTH).

Indopmaniiinuii MmaTepiag

Bignin o0’eHye TepeBa)KHO MPICHOBOJHI MIKPOCKOMIYHI 1
MaKpOCKOIIYHI BOAOPOCTI 3 PI3HOMAaHITHOIO CTPYKTYpOIO ClaHi
(ame00imHOIO,  KOKOIJHOK,  MOHAQIHOI0,  IAaJbMEJIOiTHOIO,
HUTYACTOI0, cu(oHANIBHOIO), 3abapBiieHi B Pi3HI BIATIHKA
JKOBTOT'O 1 JKOBTO-3€JICHOTO KOJILOPiB. MoHaaHi ¢opMH 1 cTafii 3
HEPIBHUMH JDKTYTHKaMH (mip4acTuM 1 riageHbpkuM). KiiTuHHA
000JI0HKa IEKTHHOBA, CYLIIbHA a00 CKJIaJZIeHa 3 JBOX IOJIOBHHOK.
XJopomnacTd YHCICHHI, AMCKONOAIOHOI abo IIacTUHYACTOl
dopmu 3 gnomateBUMU KpasMu. DOTOCHHTETHYHI MIrMEHTH:
xmopodin A, C, y-xkapoTuH, KcaHTO(DiIM (TETEPOKCAHTHH,
BOIIIEPIOKCAHTHH, HEOKCAHTHH, JIaTOKCAHTHH, iaJIiIHOKCAHTHH,
KpunTokcaHTuH). [lpomykT acuminsamii — Xpu3ojgamiHapuH.
[lipeHoigu TparuIsIFOTBCS JIMIIE Yy MACSKUX BHIIB. Y IKOBTO-
3eJIEHUX TIepeBa)kac BereraTuBHE abo Oe3crareBe (3a JOMOMOTO0
300CTIOp, Temi3oocnop) po3mMHOkeHHs. CrareBuid  Tporiec
BiloMuii y Hebaratbox BHJIIB, MPEJACTABICHHUHA 130-, TETEPO- Ta
0OTaMi€lo.

Knac KcanTodimieBi BKItOYae KOBTO-3€JICHI BOJIOPOCTI
cU(pOHATBHOI CTPYKTYpH, TOOTO HEKIITUHHOI OynoBu. Tamomu
MaKpOCKOIIYHI, pI3HOT (OpMHU, MEPEBAXKHO NPUKPIIUIEHI [0
cyocTpary.

OOosoHKa MIiIbHA, IapyBaTa, sjaep Oararo. XJIOPOILIACTH
MPUCTIHHI, YHUCJICHHI, JUCKOMOMiOHI a00 IIacTUHYACTi, 3
mipeHoigamMu abo 0e3 HuX. PO3MHOXKYIOThCS (PparMeHTAalli€ro
CJIaHi, 300CHOpamMH, CHH300CmopamMu (0araToKTyTHKOBHMHU,



OaraTosIepHUMHA PYXOMHMH CIIOpamu). Y TCSTKAX
CIIOCTEpIraeThes HUCTOYTBOpeHH. CTaTeBHi MPOLEC - OOTaMisl.

3ananns 1. Ha npuknani 6orpuaiyma (Botrydium) BuBuutu
OyIOBy  JKOBTO-3€JICHMX  BOAOPOCTEH 3  CH(OHAILHOIO
CTPYKTYpOIO TajloMa 1 3JaTHICTIO JO YTBOPEHHS IIHCT.
3amanoBaTd ClaHb OOTpUIiyMa 1 Ha MAaJIOHKY MoOKas3aTt: 1)
HaJ3eMHYy 4YacTHHY Tajoma; 2) pusoigu; 3) xioporiactu; 4)
KIITHHHY OOOJIOHKY; 5) HHTOIUIasMy; 6) KpaIUIMHH OJii; 7)
300CHOpY; 8) MpUYacTHil IKIyTUK; 9) rIageHbKui JKI'YTHK.

3aBaanns 2. Ha npuknami somepii (Vaucheria) suBumrh
OyZOBY JKOBTO-3€JICHHX HHUTYACTHX BOJOPOCTEH 13 cH(OHAIBHOIO
CTPYKTYpOIO TajioMa. 3aMallloBaTH YacTUHY CJaHl 3 OpraHaMu
PO3MHOXKCHHS 1 Ha MaJIFOHKaX IMoKa3aTu: 1) KIITHHHY O00OJIOHKY;
2) xyoporacTy; 3) pu30iny; 4) KparvHu oiii; 5) aHTepuiii; 6)
OOTOHiH; 7) 300CMOpaHTiif; 8) CHH300CTIOPY.

MeToauuHi nopaau

Jo 3aBmanHg 1. PO3risHYTH 3 JOMOMOTOI0 JIYIH TajOM
6otpuaiyma (Botrydium), mo Mae BUIJISIT )KOBTO-3€JCHOT KYJIbKH,
MIITHO MIPUKPITICHOT hi(s) cyocTpary JUXOTOMIYHO
posranyxeHumu 0Oe30apBHuMH pu3oigamu (puc. 2). Hanzemna
YaCTHHA CJIaHi 3 TUIIOBO CU(POHAIBLHOIO CTPYKTYPOIO IMOCTYIIOBO
3BYXKY€ETBCS IO OCHOBH, TIEPEXOISYd B CHUCTEMY PH3OiliB.
Posrnsnyrsn  OynoBy OoTpmjiyma TmpH MajoMmy 301UIbIIECHHI
MIKpOCKOMa (He TIOKPUBAIOYM TOKPUBHUM CKeJbileM). O00I0HKa
[EJTFOJIO3HO-TIEKTHHOBA, 3 YacOM IHKPYCTYETbCS BamHOM. B
OPUCTIHHOMY  IIapi  IUTOIJIa3MH  MICTATBCS ~ YWCIICHHI
XJIOPOIUIACTH 1 Mpo30pi KynsacToi GopMmu KpamiuHu oiii. SAapa
3aHypeH1 B OUIBII TIXMOOKI mapu MUToIa3Mu. be3 crnemniaibHOTro
3adapboByBaHHA iX HeMOXJHMBO TobOaunTu. CepefHsi YacTHHA
MyXUPLIS 3aII0BHEHA BEJIMKOIO BAKYOJICIO 3 KIIITUHHUM COKOM.

Po3MHOXYy€eTbCS  OOTpUAIYM 300CHOpaMH, $KI Yy BEJIUKIH
KUTBKOCTI YTBOPIOIOTHCS 3 BMICTY HAQJ3€MHOI KYJISICTOI YaCTHHHU
TajoMa TpU 3aHYPEHHI Ha JESKUW 9ac y BOAY 1 BUXOISATH depes
OTBip Ha BEPIINHI KYJIbKH.

BorpumiyM po3BHBAa€ThCS TIpylmaMM Ha TJIMHUCTHX a0o
3aMyJIeHHX Oeperax BOJOWM YH B IHIIIMX MEPE3BOIOKEHUX MICIIIX




Ha pomrouyux TpyHTax. llpm TpuBajmoMy miACHXaHHI BMICT
HA/I36MHOI YaCTUHH MEPEMIIIYEThCS B PU30iIU, PO3NATAETHCS HA
OKpeMi YaCTHHH, BKPHUTI TOBCTOK OOOJOHKOIO (pusoyucmu). 3
HACTAaHHSIM CHPHUSTIMBUX YMOB BOHHU MPOCTAIOTh B HOBI OCOOMHU
0es3rocepeIHpO a00 Yepe3 CTadio 300CTop.

Jo 3apnmanns 2. OOGepexHO B3ATH MIHIETOM HEBEIUKY
yactuHy HHUTOK Bomepii (Vaucheria) (BoHu myxe HiKHI) i
BUTOTOBUTH MiKponpenapar. Po3risHyTH #HOro mnpu Maiomy
301IbIIEHH] MiKpockoma. TalloM Bomiepii — oOJHA TiraHTChKa
KIiTHHAa 0€3 NeperopoioK, Mae BUTJLA CIa00pO3ralyKeHHX
TOBCTUX HHUTOK OJiJ0-3eIeHOro 3a0apBlieHHS, IO MOXYTh
JocATaTH KUIBKOX CaHTHUMETpIB 3aBIOBXKH. [lo cyOcTparty
BOIIEPist KPIMUTHCS 0e30apBHUM JIAITYaCTO-TATy3UCTHM PU30IA0M,
SKUH  MOXKHAa TMOOAYUTH y TPUKPIIUICHUX  EK3eMIUIPIB.
[leperoponku  yTBOPIOIOTBCS  Npu  (OPMYBaHHI  OpraHiB
PO3MHOXKEHHS 1 B MICLSAX MOMIKOMKEHHs cnaHi. [Ipu Benmukomy
301JBIICHHI  MIKPOCKOMA TOMITHI  YHCICHHI  XJIOPOTUIACTH
(3epHmcTi, ©0€3 TIpPEHOIMiB) 1 TPO30pi KpaIUIMHUA  OJIii.
3oocmopanrii GOpMYIOTbCSI Ha KiHYMKaxX BiJIraiayXeHb TalloMa,
MalOTh BHUIVIAJ PO3MIMPEHHUX MIISHOK 3 TEMHUM 3€PHUCTUM
BMICTOM, BUIIUICHMX  TeperopoakamMmud. B 3oocmopanrii
dbopMyeTbcs OmHA BeNWKa OBaJdbHOI (opmm 300cmopa 3
YUCJIICHHUMH JDKTYTUKaMH (cunzoocnopa). Tlil KOXXHOI0 Taporo
JDKTYTHKIB B IIUTOIUIA3MI 3aJI5Ta€ Sapo0, B OLTBIT MTHOOKUX MIapax
[ATOIUIa3MHU 30CEPEKEHI XJIOPOIUIACTH, B CEPEAMHI 300CIOPH -
BaKyolss 3 KIITHUHHMM cokoMm. CraTeBMH MpoIec - ooramis.
Craresi oprauu y Boiuepii cunsuoi (V. sessilis) po3BuBaroTbes Ha
TajoMi TOpsiA K OiYHI BUPOCTH HUTKU 1 TaKOX BIATUISIOTHCS
MEPErOPOIKAMH.

V iHIUX BUAIB aHTEPU[Ii 1 OOTOHIi MOXYTh YTBOPIOBAaTHCH
Ha BigJaii Ha OCOOJNIMBHX MiACTaBKax. AHTEPUIIl IWIIHIAPUIHOI
(opmu, HaWyacTille 3arMHAIOTBCS y BUIVISAI Tadka, B MicCIIi
MepEeruHy 3 ABIAEThCA Teperopojaka. Jlo3pim cnepmaTo3oinu
MMOKHJIAI0Th aHTEPHUIIA Yepe3 PO3pHB Ha Horo BepxiBmi. Ooroxii
OBaJIbHOI UM MIIIKOMOAIOHOT popMH, AHIIEKTITHHA o Ha. HacTrHA
OOTOHiI0, sIKa 0OepHeHa B Oik aHTepHIis, 0e30apBHA, BUTATHYTA Y




BUnAAl  a3po0a. [lepem 3aruriiHEHHSM OOOJIOHKA OOTOHIS

pO3KpHUBaeThcs came TyT. Ha3oBHI moTpamise piguHa, sika Ji€

XEMOTaKCHUYHO Ha crepmarto3oign. Qocmopa Tmicis mepioay

CIOKOIO PeAYKUIHHO TUIUTHCA 1 IPOPOCTAE Y TArIOiAHY HUTKY.
IIuTaHHs 1J1s1 CAMOKOHTPOJIIO

1. SIka cTpykTypa Tasoma xapakTepHa ajs 6oTpuaiyma’?

2. SIxa BiAMIiHHICTH B OyIOBI Bolepii i 6oTpuaiyma?

3. Ha3BiTh MirMeHTH JKOBTO-3€JICHHX BOAOPOCTECH.

4. SIxi 3anmacHi MPOAYKTH HAKOTIUIYIOTHCS Y dKOBTO-3€JICHUX ?

5. Sk BimOyBaeThCst Oe3cTaTeBe POZMHOKECHHS OOTpHIiyma?

6. Lo Take puzorucTu?

7.B 4omy monsrae ocoOiMBICTH 0€3CTaTEBOTO PO3ZMHOXKECHHS

BoIIepii?

8. Jle yTBOPIOIOTHCS TIEPEropoIKY Ha TajJoMi BOIIEpii?

9. Slkuii TUT CTATEBOTO MPOLIECY Y BoLIEepii?

JIABOPATOPHE 3AHSATTSA Ne 3
Tema: Bigain Bypi Bogopocti — Phaeophyta
Knac ®eodirtiesi — Phaeophyceae
IMopsnox Jlaminapianshi — Laminariales
IMopsmox dykycosi — Fucales

Mera: Ha mnpukiami OyZoBH 1 PO3MHOKEHHS OKPEMHX
NIPEJICTaBHUKIB IMOKa3aTH Miclie OypuX BOJOPOCTEH B €BOJIOLIT
POCITMHHOTO CBITY.

O0’exTH BHBYeHHsI: JaMiHapis, ¢ykyc (kuBHHA abo
¢ikcoBaHuit Marepian).

Indopmaniiinuii marepian

Bypi BOJIOPOCTI - 0araTOKJIITUHHI, MIEPEBAKHO
MaKpOCKOIMIYHUX PO3MipiB, MPUKPIIJIEH] OPraHi3MH, MOIIUPEH] B
OCHOBHOMY B MOPCBKHX BOJaX. Y MPHUMITUBHHX (OPM Taiom
MEPEeBaKHO HEBEIMKUX PO3MIPIB 3 HUTYACTOIO CTPYKTYPOIO (pHC.
9), y BUCOKOOPTraHi30BaHUX CIIOCTEPIracThCs AU(epeHIiamis Tija
Ha “opraHum” 1 ckimagHa aHaromiuHa OyznoBa. Pict Tamoma
IHTepKaJIApHUil abo BepxiBkoBuil. KiiTuHHa oOo0JOHKA OypHX
BOJIOPOCTEH  OCIM3HEHA, YacTO  IHKPYCTOBaHa  COJISIMH,
nudepeHIiioBaHa Ha BHYTPIIIHINA TIEITIOJO3HUA IIap 3 Y4acTio



QIBTiHOBOI KHCJIOTH 1 3O0BHINIHUN TEKTHHOBHUH, YTBOPECHUM
COJSIMH aJbriHOBOI KUCIOTH. [[UTOINa3ma mpucTiHHA, 3 OJHUM
SIPpOM 1 YHUCICHHUMHU JpiOHMMHM  BakyosisiMu.  J[piOHuX
JUCKOMOAIOHMX XJIOpoIuIacTiB Aekinbka. [lipeHoinu cBoepinHoOi
rpymonoaionoi  ¢opmu, 3aHypeHi B IUTOIIIa3My. bype
3a0apBJIEeHHsT 3YMOBJICHE HASBHICTIO KCaHTOQIIIB, 0COOJHUBO
¢dbykokcantuny, xijopodimB A, C Tta xaportusiB. I[Ipomgykr
ACUMUIALIT — JTaMiHApHH.

Bypi BomopocTi pO3MHOXYIOTBCSI BETe€TaTUBHO (4aCTUHAMU
Tanoma), Oe3cTaTeBo (300CIOpamMH, JEKOJIH MOHOCIIOpaMH YHd
TeTpacropaMu) i CTaTEBUM CIIOCOOOM. 300CTIOpH TPYIIONOAI0HOT
dbopmu 3 IBOMA HEOAHAKOBUMH JKTYTUKAMH, IPUKPITUICHUMH J10
OokiB kiitThH. OJMH JDKTYTUK, SKHA HalpaBiICHUN BIEpe,
MEePUCTUH, 3a/HIi — rnageHbkuid. CTaTeBHil mpouec i30-, TeTepo-
ab0 0oraMHUH.

us): 1 - zaragpHHH BHUIJIAL; 2 - 300CIOPAHTiH
(omHOTHI3AHUI criopaHriil) i3 300cmopamu; 3 - raMeTaHrid (0araTOrHI3IHWIA
CIOpaHTiii) i rameTy; 4 - 3aIUTi THEHHS

'ameranrii  OGaraTokamepHi, OOroHIi 1 aHTepumii -
onHoKIiTHHHI. J{7s Oinmbmiocti Oypux BOJOPOCTEH XapakTepHa
3MiHa TMOKOJIiHb 1 saepHux ¢a3. Lle sBume BiacyTHe Yy
IPEJCTaBHUKIB Kjacy LuKiIocnopoBux. Crnopu HmpopocTarTh y
ramioiniHui rameTo(it, SKUM Hece TaMeTaHrii 3 raMeTamH.



l'aMeTn KOMymIOIOTH Yy 3WTOTY, IO MPOPOCTAE B JUILIOITHUAN
cnopoit, Ha IKOMY PeAYKIIHHUM LUISIXOM YTBOPIOIOTHCS CIIOPH.
3MiHa MOKOMIHb Y OypUX BOJOpOCTEN MOKe OyTH 130MOPQHOIO 1
rerepomopdHor0. B ocTanHbOMY BUMAAKY criopodiT 1 raMeTodiT
MOpP(QOJIOTIYHO MK co0or0 He moxAioHi. JloMiHyrouuMm €
MaKpOCKOMIYHUHI criopodiT, raMeTodiT - MiKPOCKOMIUHUH.

Puc. 10. Jlaminapianeui. Ciopoditu: a - naminapis (Laminaria); 6 - makpo-
muctic (Macrocystis); B - mepeoricric (Nereocystis); r- anapis (Alaria)

B ocHoBy knacudikamii Oypux BOAOpOCTEH TOKIIAJEHO
OynoBy TamoMa, OCOOJIMBOCTI PO3MHOXEHHS 1 YepryBaHHS
MTOKOJTiHb.

BucokoopranizoBani JsamiHapianbHi 1 (PyKycoBi MaroTh
BEJIMKI TaJloMu, nu(epeHIiioBaHi Ha Kaynoin, ¢inoim, pu3oin,
a6o GazanbHuil quck (puc. 10), a TakoX TKAaHUHU (MEPUCTOACPMY,
KOpY, IPOMIKHUH 111ap, CEPLIEBUHY).

Jnsa  QykycoBUX XapakTepHa BIJCYTHICTh YepryBaHHS
MOKOJiHb 1 JWIUIOTAHWM KUTTEBUH LMK, PICT TajoMma
BepxiBkoBuil. CrareBuil mpomec — ooramis. ['ameranrii
YTBOPIOIOTBCA B 3amIMONIeHHsAX Tanoma  (ckadimisx), sKi
CKOHLIEHTPOBAaHI B  TOTOBIICHHAX HAa  KIHIEX  Tajoma
(penteniTakynax) abo po3ramioBaHi rpynamu Ha Tamomi. Ckadimii



OyBaloTb OJHO- 1 JABocTaTeBi. B  00roHisx ¢dopMyeThes
Halyactime § SMLIEKIITHH, a B aHTEepUIiaX - 64 aHTepo30iau.
@®yKycoBl NOUIMPEH] AK y MIBHIYHUX, TaK 1 B MIBACHHUX MOPSIX,
YTBOPIOIOYH 1HKOJIM TycTi 3apocti (B CapracoBomy Mopi).

3apnanus 1. Ha npuxiani naminapii (Laminaria) suBuutu
0co0MMBOCTI OYyIOBM Ta PO3MHOXKEHHS OYypHX BOJIOpPOCTEH 3
reTEPOMOP(HOIO 3MIHOIO IMOKOIiHb.

3amaIroBaTH 30BHIMIHIA BUIJISA[ TaJloMa, aHATOMIYHY OYIOBY
Kaynoima i ¢inoiga, Ha MaJIOHKaxX IMMO3HAYMTH: 1) 3aranbHUN
BHIJIS[ TaloMa; 2) Kaynoin jdaminapii; 3) ¢inoin; 4) puzoim; 5)
KIITHHU KOpHW; KIITHHU 3 XJIOpoIUlacTaMH; 7) KIITHHH 0e3
XJIOPOIUIACTIB; 8) CepHeBUHHMWH Imap; 9) momepeyHuil po3pi3
kaynoiga; 10) xoHuIeHTpuU4HI mapu uepemka; 11) momepeuynuii
po3pi3 dinmoina; 12) BepxHio kopy; 13) HWKHIO KOpy; 14) copycu
300CIIOPAHTiiB.

3aBpanns 2. Ha npuknami ¢ykyca (Fucus) BuBumtH
0co0aMBOCTI OyIOBH Ta PO3MHOXKEHHS OypHX BOAOpOCTEH 3
BiJICYTHICTIO YepryBaHHs MOKOJiHb. 3aMallOBaTH: MOP(OIOTIYHY
OynoBy Tajmoma 1 OyJoBY oOpraHiB pO3MHOXXEHHs (QyKyca,
MO3HAYMBIIM: 1) 3arajbHUN BV TajoMma, 2) MiAomBy, 3)
Kaynoin, 4) ¢uroig; 5) NOBITPSAHI TOPOKHUHH, TONEPEUHUI
nepepi3 KiHouoro ckadifis, 7) MONepeyHuid mepepi3 40JI0BIYOr0
ckadimis; 8) amrepunidd, 9) mnapadizu, 10) oorownii; 15)
penenTaKkyIim.

MeToau4Hi mopaau

Jo 3aBmanns 1. Ha repbapuux 3paskax abo ¢ikcoBaHOMYy
Martepiaji po3rJIIHYTH TajloM JaMmiHapii, pO34WICHOBAHUN Ha
binoin, kaynoin i puzoign. dinoig 2-3 M 3aBAOBKKHU, Y JTaMiHapii
LYKpPOBO1 BIH LUTICHUM, NIHIMHMNA, y JamiHapii mamp4actoi -
posciuenuii. Kaynoin - Gararopiunuii, a ¢igoin - ogHOpIYHUM.
HapocTtaHHs TMCTKOBOT INIAaCTUHKHU BiJJOYBA€THCS IUISIXOM MOJLTY
KJIITHH TIPY OCHOBI ¢ioia.

Ha mo3noBxxHBOMY po3pi3i Kaysoina BHIHO 30BHINIHIN miap
KIITHH KOpH, IO MICTATh XJoporuiactv (puc. 11). 3a HuMmum
pO3TallOBaHO KillbKa PsIiB BHIOBXKCHUX BEIUKHX KIITHH Oe3
xJyoporutactiB. Jlami 6auumMo BHYTPINTHIN CEpIIEeBUHHUN mIap, M0




CKJIaJa€ThCsl 3 TMEperIeTeHNX
TOHKHUX HHTOK. Ha
MOTNIEPEYHOMY PO3pi3i Kayloina
no0pe TMOMITHI KOHLIEHTPUYHI
miapu, CXO0KI Ha pIvyHI KUIBIS
JIepeB; BOHMU CBIAYaTh PO picT
“cTeOs1a” B TOBIIUHY.

Ha monepeunomy po3pisi
(himoiga BUILIAIOTE
OaraTomapoBy 3a0apBIiICHY
BEPXHIO 1 HWXKHIO  KOpY,
CepIeBUHY 1 JIeKiIbKa IIapiB
MIPOMIKHUX KIIITUH 6e3
XJIOPOIUIACTiB. 1-4 mapu KIIiTUH
BEPXHbOT KOpH, SIKi 31aTHi
JTATHCS 3 YTBOPEHHSIM
BOJIOCKIB i OpraHiB
PO3MHOKEHHS, Ha3UBaIOTh
MEPUCTOJEPMOIO.
3oocmopaHrii po3milleHi
rpymnamu (copycamu) 3 000X
60kiB (¢inoina i 1oOpe MoMITHI y
BUTJISI/II TEMHHX TIJISIM.
3oocnopw, 0 GOPMYIOTHCS B
300CIIOPAHTisX, IPOPOCTAIOTH Y 3 4
MIKpPOCKOITiYHI HUTKOIMOAiI0H1 5KiHOYI 1 90JI0Bi4i 3apocTku. Ha
YOJIOBIYMX (POPMYIOTHCS OJHOKIIITHHHI aHTEPHUIIT Y BUIIISII
O1YHHMX BHPOCTIB, )KIHOY1 3apPOCTKHU CKJIAAAIOTHCS 3 KIIBKOX
KIIITHH, KOJKHA 3 SIKUX MOXKE YTBOPIOBAaTH OOTOHIMH.

Puc. 11. LaminariaA - mo3moBxHilt po3pi3 Kayioima, 2 - MONEpedHiid po3pi3
Kaynoina, 3, 4 - po3pi3 ¢inoina i3 copycom COpaHriiB

Jo 3aBnanHsg 2. Po3rimsHyTH QikcoBaHM Martepian i repOapHi
3pasku ¢ykyca (puc. 12). Tamom #oro mo 50 cM 3aBBHUIIKH,




TUTOCKHM, I[YNKHA, JUXOTOMIYHO PO3TaTYKCHHU, MOCEpPEeIHHI 3
pebpoM abo cepeAHBOIO JKUITKOIO.

B HwxHI dYacTHHI TaloM 3BYXEHUH Yy ‘“‘Uepemok’, 1o
3aKiHUye€TbCd KOHIYHOIO “mimomBoio”. Came Hew (¢ykKyc
KPIMUTBCS 0 MiABOAHMX mpenmMeTiB. [1o oOuaBa GOKM BiJ KUIKH
MONapHO  PO3TAIIOBaHI CHEIliadbHI TMMOPOKHWHHU, 3allOBHEHI
MOBITPSAM, SKi YTPUMYIOTh TajJOM Y BEPTHKAJILHOMY ITOJIOXKEHHI
i Yyac NpUIUIMBY. JlesKi KIiHYMKH PO3rajayKeHb CjlaHi MaroTh
3MyTTS  (pelenTakyid), IO HEeCyTh 3aHypeHi B TKaHUHY
mopoXHUHU (ckadigii abo KOHUENTakyidd). B 3armuOneHHsIX
PO3BUBAIOTBCS aHTEPUAiIl a00 OOTOHIT 1 HEIUNJIHI HHUTKH —
napagizu. CrareBuéi mporec — ooramis.  3aruTiTHCHHS
BiIOYBa€ThCS Y BOAI. 3Urora 6e3 mepiogy CHOKOK MPOPOCTAE y
HOBY JUILIOIAHY POCIUHY.

Puc. 12. ®ykyc (Fucus): 1 - 30BHimHINA BUIIIA, 2 - PO3pi3 KOHIENTAKYA 3
ooroHisiMu 1 mapadizamu, 3 - po3pi3 KOHIeENTakyjga 3 aHTepuuismMu, 4 -
OOTOHIi Ha HiXII cepen mapadis, S - rpyna antepuiis 1 mapadis, 6 - BUXij i3
aHTEpHIis CIepPMaTO301/1iB



IIuTanHa 1J151 CAMOKOHTPOJIIO
1. Ha3BiTh crieninivHi MirMeHTH OypuX BOJIOPOCTEH.
2. Y sgxux Oypux crmocrepiraerbcsi rerepoMopdHa 3MiHa
TTOKOJIIHB?
3. Ha3BiTh npoaykTn acuMisIsIiii Oypux BOIOpPOCTEH.
4. SIxe MOKOJIHHS TOMIHYE B IIUKJII PO3BUTKY OYpHX BOIOPOCTE?
5. Ilin sxumMu HOMepaMu 1 JiTepaMu Ha puc. 13 mokazaHi:
cnopodit namiHapii, kKaynoin, ¢uIoin, puU30iAM, COpycH
300CTOPAaHriiB, 300CMOPH, YOJOBIYMA 3apOCTOK, KIHOUWH
3apOCTOK, OOTOHIW, aHTEepUJIid, CIepMaro30id, SUICKIITHHA,
3UroTa, pO3BUTOK criopodira?
6. flka crmenudiuHa pedoBMHA BXOAUTH A0 CKJIAXy KIITHHHHUX
000JI0HOK OypuX?
7. SIKy CTpyKTypy Ma€ TajloM JIaMiHapii?
8. V axux Oypux BOIOpOCTEH HE BUpaKeHa 3MiHA ITOKOJIIHB?



9. Ha sxi xiacu moaiisoTh Biaaia bypi BomopocTi?

10.Ha3BiTh npeacTaBHUKIB TOpsAKY JlaMiHapianbHi.

11.Ha3BiTh npeacTaBHUKIB NOPSAKY DYyKyCOBI.

12. Ay cTpyktypy Mae tanom ¢ykyca?

13.Jle po3BuBarOThCS rameTanrii y @ykycoBux?

14. fIxuit THI cTATEBOTO MPOLECY XapaKTepHHid i1 PyKycoBHUX?
15. fIxy OymoBy MaroTh 300CTIOpH OYPHX BOJIOPOCTEH?

JIABOPATOPHE 3AHATTS Ne 4-5
Tema: Binain JliatomoBi Bogopocri - Bacillariophyta
Knac entpuuni - Centrophyceae
[Mopsinox Menosupainshi - Melosirales
Kiac ®parinspiedimiesi - Fragilariophyceae
[Mopsinox dparinspianeHi - Fragilariales
Knac bamunspiedimiesi - Bacillariophyceae
[Mopsimox Lum6Genspai - Cymbellales
IMopsnox Hasikysuiehi - Naviculales
Iopsnox Bamunspianexi - Bacillariales
Mera: Ha TpHKIAII OKPEeMHX TPEACTABHHUKIB IOKa3aTH
MPUMITHBHI 1 TPOTPECHBHI O3HaKW OYJOBH JIaTOMOBHUX SIK
BiJIOCOOJICHOTO E€BOJIIOIIIHO MOJIOZOTO BIJJIUTY BOJOPOCTEH, iX
3B 30K 3 YMOBaMH CEpPEIOBHIIA.
O0’ekTM BHBYEHHSI: MeEJO3Mpa, MHYJIAPIsA, HaBIKYyIa,
romdoHeMa, 1HIII OJHOKIITUHHI 1 KOJIOHIaJIbHI JiaToMed.
Iadopmartiitamii MmaTepian
JiaToMOBI BOIOpOCTI — ONHOKIITHHHI a00 KOJOHIaIbHI
OpraHi3MH MIKPOCKOIIYHO MaJMX PO3MIpiB KOKOiTHOI CTPYKTYpH.
OcHOBHa 0COOJIUBICTh /11aTOMOBUX — HASIBHICTb KPEMHE3EMOBOIO
NaHIWpa, IO NPWIArae IMiIBHO JO MPOTOILUIACTa, BKPUTOTO
TOHKOIO TIEKTUHOBOIO 000JIOHKOI0. [TaHIMp CKIafaeTbes 3 BOX
YacTHUH, SIK1 3’€IHaHI IIO10HO



0 KOpOOOYKH 3 KpHUIIKOIO. 30BHIMIHIO (OUTBIIYy) YacTHHY
Ha3WBalOTh CMITEKOI0, HIKHIO — Trinorekor. KokHa mojgoBHHA
MaHIMpa Mae CTYJIKY (IUIOCKY YacTHHY pi3HOI KoH(iryparii) i
MOSICOK (BY3bKE KUIbLIE, CIOIYYCHE 13 CTYNIKOI0). | BHYTpimIHS, 1
30BHIIIHS TMOBEPXHI TMaHIMpa MAalOTh CBOEPIAHUNA TOHKHIA
CKYJNBNTYpHUI MamoHOK. llutormasma 3aiimae mpHCTiHHE
MOJIOXKEHHSA. B IIEHTpi MICTUTHCSA BaKyoJs 3 KIITHHHHM COKOM.
Sapo 3HAXOMUTHCA Yy OUIBIIOCTI BHIIB y ILEHTPI KIITHHH WM
OTOYEHE IUTOIIA3MAaTHYHUM MiCTOYKOM. XJIOPOIUTACTH 3€PHUCTI
a00 IUIACTMHYACTI, 3 OJHUM a00 KiIbKOMAa IipeHoimaMu, 4u 0e3
HuX. [lirMeHTH pgiaToMoBUX Bogopoctei: xiopodin A, C,
KapoOTHHOIAW, KcaHTO(PUIM (MiaTOKCAHTWH, JiaJIMHOKCAHTHH,
HEOKCaHTHH, (yKO- KCAHTHH, €XIHEHOH, KaHTaKcaHTUH). [IpoaykT
acUMUIALIT — XpHU30JaMiHApUH.

BereratuBHe pO3MHOKEHHS (TIOAIIOM KIIITHH) MPHU3BOIUTH
70 1X 3ApiOHEHHS, OCKUIBKH J0 KOXKHOI 3 YTBOPEHHUX KIITHH
no0ynoByeThest rinoreka. (CrareBe PO3MHOKEHHS [a€ 3MOTY
BITHOBUTH PO3MIpH. Y OUIBIIOCTI NMEHATHUX CTaTEBUH IMPOLEC
MOJIATAaE B 3JUTTI BMICTY JBOX BETETATHMBHHMX KJIITHH IIICIIS
MOMEPETHBOr0 MEWOTHYHOTO TMONITYy IX saep (KOH roraifis).
KniTuHun 3anumarots ¢Boi maHuupi. 3urora BKPUBAETHCS TOHKOIO
000JIOHKOT0, 3IaTHOIO 10 PO3TATHEHHS. [IpoTAroM meBHOTO yacy
BOHa pocTe (aykcocropa), a IOTIM YTBOPIOE TMAaHOUp i
MIEPETBOPIOETHCS HA BETETATUBHY KIITHHY. Y JEAKUX J[1aTOMOBUX
BHSIBIICHO OOTAMHHUM CTaTE€BHM IIPOLEC; Y LEHTPUYHUX CTAaTEBUU
MIPOIIEC - aBTOTaMisl.



Puc. 3. Jiatromei: a - HaBiky’na
%5\ (Navicula); 6 -  ripocirma
“#(Gyrosigma); B - mIeBpocMrMa
(Pleurosigma); r -  Himumis
(Nitzschia): 1 - purusiz 3i crynku, 2 -
48| TIOTIEPEYHHI TIepepis; I - cypHupesa
i (Surirella): 1 - Bursn 3i cTymky, 2 -
BHTJISIL 3 TIOSICKA

Bignin JliatoMoBi BojgopocTi Haimuye Oiibine 20 THC. BHIIB,
ki 3a ¢opMoro 1 OyIOBOIO CTYJIOK MOIIISIOTE Ha 3 KJacH:
Henrpuuni, besmoBui Ta IloBHi. [Jlo kmacy ILlenTpuyHux
HaJIeKaTh OJHOKIITHHHI ab0 3’€HaHI B HHUTKOIMOMIOHI KOJOHIi
OpraHi3Mu. Knitunn LEHTPUYHHUX XapaKTEePU3yHOThCS
panmianbHOO cuMmeTpiero. CTynkM HE MaloTh IIBa, B O0OpwHCI
OKpyIJi, TPUKYTHI, OaraTokyTHi; NOBEpPXHS IX MoOXe OyTH
IUIOCKOI0, OMYKJIOK, BBirHyTor0. LleHTpuyHi miaromei He 3aaTHI
10 akTtuBHOrO pyxy. CrareBuil mpouec y HuX ooramuuid. Lle
MEPEeBaXHO MOPCHKI  IJIAHKTOHHI  (opMH, OKpemi BUIU
MIPICHOBO/IHI.

Jlo HacTymHUX KJIAciB Halle)KaThb  OJHOKJIITHHHI  Ta
KOJIOHIaJbHI BOJOPOCTI 3 XapaKTEPHOK BOOIYHOI CHUMETPI€r0
KIIITHH, 3 TICPUCTOIO0 CTPYKTyporo nanmupa (puc. 3). Cepea HUX €
aktuBHO pyxomi (LlloBHi) i Hepyxomi (be3moBHi) Buau. CtareBuii
mpouec - KOH’Ioramis. XJOpoIUlacTh —IUIACTUHYACTI, OJUH
BENIUKUHN ab0 Aexinbka ApiOHimuX. [TommpeHi B mpiCHOBOAHOMY 1
MOPCBKOMY O€HTOCI, pi/llie y IUIAHKTOHI. 3HayHa KUIbKICTh BHUIIB
TPAIISIETHCS Y TPYHTI.

3apanns 1. Ha mpuxmani memosupu (Melozira) BuBuuth
0CcO0IMBOCTI  OyHOBM  MNpEJACTAaBHUKIB  Kiacy  LleHTpHuHi.
3amMartoBaTH KOJIOHIFO MEJIO3MPH 1 Ha MAJIOHKaX MO3HAYUTH: 1)



3aralbHANA  BUTJISA  KOJIOHIT MeJO3WpH; 2) BUTIAA KIITHH
MEJIO3UPH 3 TIOSICKA; 3) TUCKOIOAIOHMI XJI0pOTIIACT.

3apnanns 2. Ha npukmani minyssipii (Pinnularia) suBuutu
ocobmuBoCTI  OynoBM IMIOBHUX BojaopocTeil. Kopucrtyrouucs
MaJldM Ta BEJUKHM 301JBIICHHSIM MIiKpOCKOIA, PO3TJISHYTH Ta
3aMaJTFOBaTH MMIHYJIAPII0 3 OOKY CTYJIKH Ta TOSCKa 1 Ha MaJTIOHKY
MmokazaTu: 1) KITUHY 3 OOKY CTYNKH; 2) KIITHHY 3 OOKY MOSCKa;
3) emiteky; 4) rimoTexy; 5) 1moB; 6) pedpa; 7) MOJIApHI BYy3Iu; 8)
LEHTpalbHUI BYy30J; 9) muTommasMaTH4YHMA MicTok; 10) sapo;
11) xnopornact; 12) mipenoinu; 13) Bakyouri; 14) kparmaHu ooii.

3aBganaa 3. BuBuntr  BHIOBY  Pi3HOMAaHITHICTh
OHOKIITUHHUX mpeacTtaBHUKIB kimacy IlloBHi (HaBikynu,
HITIIIAT, TAMOEH, ToM(pOHEMH, TUICBPOCUTMH TOIIO) i BIIMITHTH
pucu ix OymoBu. 3HaIOYM XapaKTEpHI O3HAKH OYIOBH JiaToMEil,
BIIIIYKAaTH X cepel I1HIMX BoJopocTed 1 3amamoBatu. Ha
KOXXHOMY MAaJIIOHKY MO3Ha4yuTH: 1) BUTIAL 3 OOKy CTynku; 2)
BUIIIA 3 OOKy mosicka; 3) Kuib, 4) 1IOB; 5) IUIaCTHHYACTHMA
XJIOPOTLIACT.

3aBpanns 4. BuBuntn BHUJIOBY
PI3HOMAaHITHICTh KOJIOHIQJIBHHUX TPEICTABHUKIB
besmoBHux  BomopocTte  —  dparumpii,
acTepioHeNr, AiaTOMH. 3aMajroBaTH KOJIOHIT Ta
OKpeMi KIITHHH BKa3aHUX BOJOPOCTEH i
MO3HAYMUTH: 1) 3aranbHUN BUIJSA KOJIOHIT; 2)
OKpeMy KIITHHY; 3) XJIOPOIIACTH.

Puc. 4. Menosupa (Melosira): 1 - auTka 3 mosicka, 2 - HUTKa 3 ayKCOCIIOpaMu



MeToauuHi nopaau

o 3apnanHg 1. YV kpammHy BOAM Ha NpPEIMETHE CKIO
MIMETKO0 HAHECTH KpaluIMHy pPO3YMHY 3 MEJO03HpoI 1
PO3TJISTHYTH MPH BEIMKOMY 301IbIIEHHI MiKpocKona. Memno3upa —
KOJIOHIaJbHA  BOJOPOCTb;, IWIIHAPUYHI  KIITHHU 3 €IHaHI
CTYyJKaMH B HHUTKH a00 JaHIOKKH. CTYJIKH OKPYIJi, BKPUTI
MopaMu, M0 YacTO YTBOPIOIOTH paliaibHI psau. XIIOPOTUIACTH
JUCKOIOAI0HI a00 monateBi (puc. 4).

Jlo 3aBnanns 2. HanecT Ha mpeIMETHE CKJIO KPAIUTMHY BOJAU
3 BOJOPOCTSAMH 1 Cepell Pi3HUX JIaTOMOBUX 3HAWTH KIITHHH
MiHYJsApil, IO BiApi3HAOTHECA OimbimuMu  po3mipamu. [Ipu
BEJTMKOMY 301JbIICHHI PO3TIISIHYTH MIHYJSAPiI0 3 OOKYy CTYJIKH 1
nosicka. 3 OOKy CTYJNKH KITHHM ii MaioTh (opMy BUTATHYTOTO
eminca i3 3a0KPYIVICHMMH KIiHIIMH, a 3 OOKy Toscka -
npsIMOKYTHY ¢opmy. B mosi 30py (3 60Ky CTyJIKH) MOMITHI TpH
KPYXXEUKU BY3JUKH: IEHTPATbHUN OUTBLINIA 1 Ha KIHIX KIITHHU
IBa MeHIIi. BoHM 3’€1HaHI TOHEHBKOIO MO3JIOBKHBOIO TPOXHU
3IrHYTOIO IUTMHOO (IIBOM), Yepe3 SKy MPOTOIUIACT KOHTAKTYE i3
30BHIIIHIM cepeJoBUIIEeM. 3 OOKIB CTYJIKH BUAHO PHCKH (pedpa).
Ile meperoponku BY3bKHX IONEPEUYHUX KaMep Ha BHYTPIIIHIH
CTOPOHI CTYJKH, SKi YTBOPIOIOTH YIiTKMH MAaTIOHOK. Pucku
CKJIQIAlOTHCA 3 YMCIICHHUX PsIIiB, YTBOPEHUX MOPAMHU B MAHIHPI.
[Tix HUMHU B TEKTUHOBIH OOOJIOHIII TaKOXX PO3TAIIOBaHI IOPH,
Kpi3b SKi 3HIHCHIOETHCA OCMOTHYHWN 1 Ta30BUM OOMIH 3
HaBKOJIMINHIM cepefoBumeM. lluromnazma 3aliMae TpHUCTIHHE
MOJIO’KEHHS. B IEeHTpl KIITHHU € UUTOIUIa3MaTUYHUN MICTOK 3
SIApOM, TO 00maBa OOKM MICTKa 3HAXOJAThCA JIBI BaKyoIi.
XnopomnacT MiHyJAsApii MIACTUHYACTHM, Y BUIJISAL JBOX TOHKHUX
CMYXOK, PO3MIIIEHUN B3JOBXK CTYJIOK Yy MPHUCTIHHOMY IHIapi
LUTOIIa3MH, HIMPOKOIO CTOPOHOIO MPHJIATae 10 mosicka. 3 00Ky
MOSICKA BHIIHO EMITeKYy, BY3JIUKHA Y BHIJISAI COCOYKOITOMIOHUX
MOTOBIEHb 1 JCKOIH KPAIUIMHU 3aIacHO] OJIii.

Ho 3apmanHsg 3. BuroroButH mpemapaT JaiaTOMOBHX
BOJIOPOCTEH 1 pO3MISIHYTH IIPH MaJioMy, a IIOTIM BCIHKOMY
3017IBIIICHH] MIKPOCKOTIA. 3HANUTH KIIITUHU PI3HUX BUJIIB JIIaTOMEH.




& Oubll 3BYKEHUMH
3aroCTPEHUMU KIHISIMUA
CTYJIOK, Ha CTyJIKax

MaHIMpa HEMAaE Kamep, a €
WTPUXH 3 Kpamok abo
PHCOK.

Hirrris (Nitzschia):
KIITHHA MalOTh BHUTATHYTY
dbopmy, 3 OOKy CTYJIKH
NiHIAHY a00  eNinTHYHY.
B3morxx  omHOrOo  Kparo
KO>KHOT CTYJIKU
pOo3TalIoBaHui BUCTYTI
(kimb), B SKOMY 3ajsrae
KaHal, a0o moB. OO6uasa
KiJTi MIPOXOJIATh o
miaroHami  maHoupa.  [ImacTWHYAcTHii  XJIOPOIUIACT — TaKOXK
PO3MIIICHUH TIO AiaroHai BiJy OJHOTO KiJis 0 APYroro.

[Mumbena (Cymbella) mae crynky y dopmi miBmicsus 3
npsMUM a00 BBITHYTHM Ye€peBLEM 1 OMyKIoo cnuHKoio. Lo
EKCLUEHTPUYHMIA, PO3TAIIOBAHUA ONMK4Ye 1O HYEPEBHOTO Kparo;
XJIOpOTUIAaCT OJuH (pHc. 5).

[TneBpocurma (Pleurosigma) xapakrtepusyerbest S-moaioHO
3ITHYTHMH CTYJIKaMH, 3BYXCHHMH JO KiHIIB. PHCcyHOK maHImpa
KOCH, IITPUXU TEPECIKAOTHCSA MiJ] MPSIMUM KYyTOM OJHUH JO
OJTHOTO.

Knituau romdponemu (Gomphonema) B nmomnepeyHiii mionmHi
MaloTh HECUMETPUUHY (popMy: 3 OOKY CTYJIKH — (popMy TiTapu, 3
00Ky mosicka — KiIMHONoniOHy ¢opmy. IlloB mnpoxoauTsb
nocepeauHi. JIBa XJIOpoIiacTd poO3TalloBaHi 1Mo OoKax MOsCKa.
YacTo yTBOpIOE KOJOHII HAa PO3TalyK€HUX CIM30BHUX HIKKaX
(puc. 6).

Cuneapa (Synedra) wmae BUIISA  JOBIHX — BY3€HBKHX
ITOOJIMHOKHMX a00 3i0paHuX y BisUIONMOMIOHI KOJIOHII MaJnyok. 3
OOKy CTyJKH KJIITHHH i YacTO MaroTh 3BY)KEHI KIHIIi;

Puc. 5. [umbGena (Cymbella): 1 - Burisi 3i
CTYJIKH; 2 - KOJIOHISI B IParIKCTiil TpyOLi



XJIOpOTUTACTH po3TamioBaHi 3 00Ky cTynok. [1IBa Hemae. 3 mosicka
MAHIUP BY3bKOJIHIHHUHN, TPAMOKYTHHIA, 0€3 BCTaBHUX OO1AKIB 1
CemnT.

Jo 3aBnanns 4. KomnonianpHi JiaToMei yTBOPIOIOTHCS
BHACJIIOK HEPO3XOKEHHS
KIITUH, $IKI YTBOPUJIUCS
HUIIXOM TOALTY. Y JesKuX
BOHM 3’€qHaHI OiYHUMH
CTIHKaMH, B IHIIMX —
KyTaMH. TpannstoThes
KOJIOHI{, MIPHUKPITICHI
CIIM30BUMH HDXKKAMH IO
cyoctpary (romponema).
Puc. 6. F'omponema (Gomphonema): 1 - Kiituau ¢parinspii
BUIJISZL 31 CTYJIKM, 2 - BUNJIA 3 MOSACKA, 3 - (Fragilaria) xyxe cxoxi Ha
KJIITUHU CcUHeApu. Bouu
3’€HYIOTBCA CTYJIKAMH B CTpiukomomiOHi  kosowii. [Ipu
BEJIMKOMY 301IbIIEHHI BUAHO KIITHHU 3 TOscCKa. BOHM MaioTh
NPSMOKYTHY (opMy.

B actepionenu (Asterionella) xmitunu 3'emnani y 3ipyacti
KOJIOHIi 32  JONOMOTOK  Cciu3y Ta JpiOHUX  IIWIIKIB,
PO3TAIIOBAaHUX HAa TOIIOC] CTYJIKH.

Komonis miaromu (Diatoma) moxibna 1m0 xoioHii Tabemspii.
OxpeMi KIITHHH MalOTh BUTJISA MPSAMOKYTHHKIB, aje HE MAaIOTh
CENT 1 BCTaBHUX 001/IKiB.

ITuTaHHs 111 CAMOKOHTPOJII0
1. SIxa ocoOnuBicT, OymOBM KIITHH BiApi3Hse JliaTomMOBi Bif
THITUX BOJIOPOCTEN?
2. Ilin skMMU HOMEpaMH 1 JIiTepaMH Ha pUCYHKax 7 i 8 moka3aHi:
emniTeKa, rinoTeka, MOonepeyHruil po3pi3 MiHYyApii, OB, BY3JIUKH,
KJIITUHA 3 OOKy CTYJKM, KJITHHA 3 OOKYy MOSICKa, MO3J0BXKHIN
po3pi3  miHymsApii, pedpa, XJOpOIIacT, SApPO, BaKyo,
[ATOIUIa3Ma, MiPEHOI, BEreTaTUBHUM IOALT KIITHHH; KIITHHU
nUMOeITH, TIpOCITMU, MEpHIIIOHA, HAaBIKYJH, CHHEAPH, Tabemspii,
1aTOMH, [IUKJIOTEIN?
3. Ha3BiTh MIrMEeHTH J1aTOMOBHX BOJIOPOCTEH.

KOJIOHIs



4. SIki 3amacHi peYOBUHHU YTBOPIOKOTH [IaTOMOBI?

Puc. 8. JliatTomMoBi BomopocTi
6. Slkuif NpUHIUI TOKJIAJCHUH B  OCHOBY  Kiacuikarii



JiaTOMOBHX ?

7. B yomy mosisirae 0ocOONMMBICTh OYIOBH MENO3UpH?
8. Sxy popmy mae kiiTuHa romponeMu?

9. Jlo skux opraHi3MiB HaJCKUTH TaOEIAPis?

JIABOPATOPHE 3AHSATTS Ne 6
Tema: Binain Uepsoni BomopocTi, abo barpsaku — Rhodophyta
Knac ®aopunosi - Floridophyceae
[Mopsimox Hemamnianeui - Nemaliales
Iopsnok IepamianbHi - Ceramiales

Merta: BuBuuté ocoOmuBocTi OyIOBH Ta pPO3MHOXKECHHS
OKpEeMHUX MPEACTaBHUKIB; MOKA3aTH MiCLIe YePBOHUX BOJOPOCTEH
y cuctemi kiacu@ikamii OpraHiuHOro CBITY K OKpEeMoOi, He
CHOpIAHEHOT 3  IHIIMMU  BOAOPOCTSMH  TUIKM  €BOJIOLIL
POCIUHHOTO CBITY.

00’exTn BUBYeHHsI: OaTpaxocriepM, aHdensilis, ditodopa,
nenecepist, modicudoHis (repbapu3oBaHui 200  QiKCOBaHMIA
Marepiai).

Indopmaniiinuii MmaTepiag

bBarpsiHku — cBoepifHa Tpyna NPUKPIMIICHUX, MEPEBAXKHO
MOPCBKHMX MAaKpPOCKOITIYHUX BOJIOPOCTEH, OLIBIICTh 3 HUX —
0araTOKITITHHHI ~ OpraHi3Md  CKJIagHOl  MopdosoriyHoi |
aHATOMIYHOI OyJIOBH, JIHMIINEC OKpEeMi, HAWMPUMITHBHIII, MarOTh
CIaHb  OJHOKIITHHHY a00  KojoHiampHy. Pict  Tamoma
BepXiBKOBHI. CBOEPIMIHICT, YEPBOHHX BOJOPOCTEH TOJISATAE Yy
cneunpiyHOMY  HaOOpl  MIrMEHTIB, TOBHIM  BiJICYTHOCTI
JDKTYTHKOBUX CTaill 1 CKJIQAHOMY LUKl PO3BUTKY, SIKUH He
TPAIUIAE€THCS B IHILUX BOJOPOCTEH.

Knitunaa oOonoHka OarpsHOK JBOIIAPOBA, LIETIOJIO3HO-
MEeKTUHOBA, JeKoiM 1HKpycToBaHa comsmu Ca, Fe, K, Mg.
30BHIIIHIA MEKTUHOBUN Map OOOJIOHKM YacTO OCIM3HIOETHCS.
[uTomnasMa TpHUCTiHHA, AP0 OAHE (IeKOaM Oararo), BaKyoJIs
OllHA, BEJIMKA. XJIOPOIUIACTH y TPHUMITHBHHX TIPEICTABHUKIB
3ipuacTi, MEeHTpajibHi, 3 MipeHOITaMH;, y BHCOKOOpPraHi30BaHHX
¢bopM — muactuHYacTi abo JIiH30momiOHI, Oe3 MipEHOINIB.
[TirMeHTH YepBOHHMX BOJIOPOCTEi: Xyopodin a i d, KapoTHHOIIH,



Kcantodinmm, ¢ikomianid, Qikoeputpun. [IpomykT acumimsmii —
OarpstHKOBHI KpOXMalib, IO 3a0apBIIOETHCS WOJOM y YEepPBOHUMN
KOJIp 1 BIAKIAIA€THCS B LIUTOILIA3MI.

BereratuBHe pO3MHOXKEHHS BiIOYBAa€ThCS y MPUMITHBHHUX
OJTHOKJITUHHUX 1 KOJIOHIAJIbHUX (OPM TOIIIOM KIITHHU; Yy
neskux (GIOPUIOBUX — 3 JOIOMOTOI0 JOAATKOBHUX MAroHiB, IO
O0epyTh NOYATOK BiJ TOPU30HTAIBHOI YacTUHH Tajoma. OcTaHHS
3QJTUIIAETHCS KUBOKO TICHIS BIAMHpPAHHS BEPTHKAIBHOI JTUISTHKH
claHi.

bescrateBe po3MHOXEHHSI OarpsHOK  3JIHCHIOETBCS 3
JIOTIOMOTOK0  MOHOCHOp, ~ TeTpacmop abo  MoJcrop,  sKi
(OpPMYIOTBCS Y BIAMIOBITHUX CITOPAHTISIX.

CrareBuii mpouec — ooramis. AHTEpUAil OJHOKIITHHHI,
3i0paHi rpymamMu Ha KIHISIX TajloMa, MPOAYKYIOTh HEpPYyXOoMi
YOJIOBiUI TaMeTh — chepmamii (o OJAHOMY B KOXHOMY 3
antepuniiB). JKiHouwii craTeBMil oOpraH — KapImoroH —
CKJIaJa€ThCsl 3 HIDKHBOI PO3LIMPEHOT YaCTHHH — 4YepeBUs 1
BEPXHBOI HHUTKOMOIIOHOI TpuxoriHu. B pesymbraTi craTeBoro
nporecy (OpPMYIOThCS JUIUIOINHI Kaprocmnopu, o0’eqHaHi B
UCTOKapIii. B HAWMpoCTImMX BUMasKax BOHU PO3BUBAIOTHCS 13
3UrOTH B KiMbKOCTI 4-32. Y HalOUIbII BHUCOKOOPTaHi30BaHUX
OarpstHOK YTBOPEHHIO KapIriocrop MEpeay€e 3JIUTTS 3aIuliHEHOTO
KapIioroHa yepe3 000JIaCTeMHI HUTKH 3 OCOOJTMBAMHU OaraTMMH Ha
MOKMBHI PEYOBHHU AayKCWJISIPHUMHU KIITHHAMH, SKi OepyTh
y4acTth y (hopMyBaHHI 0COOJIMBOT CTPYKTYpH - TOHIMOOIIacTa, abo
UCTOKAPITIS.

besctareBe 1 cTareBe PO3MHOKEHHS B3a€MOIIOB’S3aHl 1 B
[MKJII PO3BUTKY 3MiHIOIOTh OAHE OJHOTO. B GiibIIOCTI BUMAJAKIB
OpraHd CTaTeBOrO 1 HECTAaTEeBOIO0 PO3MHOXKEHHS PO3MIILICHI Ha
PI3HUX POCIHMHAX COPOdiTi 1 ramMeTo(iTi, aje y AeIKUX BHUJIIB Ha
OJIHI POCIUHI MOXXYTbh 3HAXOJUTHCh K OpraHu Oe3CcTaTeBOro,
TaK 1 CTaTeBOTO PO3MHOXKEHHS. JKUTTEBI IUKIM y OUTBHIIOCTI
YepBOHMX  BOJOPOCTEH  CYNPOBOKYIOTHCS  3MIHOKO  JIBOX
(rammmoigHoro rameTodiTa i AUILIOITHOTO criopodiTa) abo TPhOX
(dhopM po3BUTKY (ramioigHoro ramerodira, MapasuTylO4yoro Ha
HBOMY JTUTUIOITHOTO KaprocrnopodiTa, M0 YTBOPIOE KapIOCIOPH,



1 TUIUIOIAHOTO cropodiTa, 10 MPOAYKYE TaIuioimHi MOHO- abo
TeTpacriopu). Y JCSKHX BHAIB CIOCTEPITa€TbCs CKOPOYCHHS
JKUTTEBOTO MHKIY NUIIXOM PEAyKIii ojaHiel 3 (HopM pO3BHTKY.
Tpamnsierses 130Mop¢Ha 1 rerepoMopdHa 3MiHa TOKOTIHb.

B ocHoBy kmacudikariii 4epBOHHUX BOJOPOCTEH MOKIAIECHO
OynoBy TalmoMmy, OyIOBY OpraHiB PO3MHOXKEHHS 1 OCOOJWUBOCTI
LUKy PO3BHUTKY.

Knac ®nopumoBi 00’emHye YepBOHI BOJOPOCTI 3 J00pe
PO3BHHEHHM TaJllOMOM, CKJIAQJHOI0 aHAaTOMIYHOI OYZOBOKO 1
MPUMITHBHOIO AWQepeHIfiaiero ciaHi. XJIopoIulacTh pPi3HOi
¢dopmu, Oe3 mipeHoimiB. be3crareBe  pO3MHOXEHHS -
teTpacniopamu. Kaprnocmopu po3BUBarOTbCS Ha  BHPOCTax
YepeBHOT YaCTHHU KaprmoroHa abo Ha MICT1 3JUTTA 000J1aCTEMHUX
HUTOK 3 ayKCWJISIPHUMM KJIITHMHaMH. J[j1s1 OUIBIIOCTI XapakTepHa
130MopdHa 3MiHa 1MokoiiHb. CTPyKTypa TajloMa Pi3HOHHMTYACTA,
TICEB/IONAPEHXIMHA.

Andenpiiis  (Ahnfeltia) mae Burmsang kymukis 10-15 cm
3aBBHIIKH, TBEPJYBAaTHX Ha JOTHK, CKJIAJICHUX 3 JAUXOTOMIYHO
pO3Tay’)KeHHX TUIOYOK TEeMHO-(iOJIETOBOro, Maibke HYOpHOTO
Konpopy. CrnaHp, BHCyIIeHa Ha CBITJI, BTpayae CBOE
3abapBieHHs. MacoBo 3pocTta€ B MIBHIYHHUX  MOpSIX,
NPUKPIIUIIOIOYNCH IO KaMeHIB y cyOusitopanbHiil 30H1. [li3Hime
MOJKE BiIpUBATUCS 1 ICHYBaTH B HENIPUKPIIICHOMY CTaHi.

dinodopa (Phyllophora) € i B miBHiuHNX MOpsIX, i B YopHOMY
Mopi. Tamom ii ckmajgaeTbcst 3 0araTopa3oBO PO3TATYKEHHX
BY3bKHX IUIACTHHOK HEMPaBHUIBHOI (POPMHU TEMHO-ITYPITYpOBOTO
3a0apBiieHHs, TMPHUKPIIUIEHUX O TPYHTY MiAOMIBOKWO. Y
YOPHOMOPCHKUX BHJIB IUIACTUHKA (i10(opu Mae LEHTpalIbHY
xuIKy. Po3mip Tanoma - 15 - 50 cm.

O6unBa BuAM  MalOTh  NPOMUCIOBE  3HAYEHHA,  1X
BUKOPHUCTOBYIOTbH JUJIsl BUIOOYTKY arap-arapy i Honay.



Puc. 14. Barpaxocnepm
(Batrachospermum): 1 - 3oBHimHi# BUTISIA,
2 - yacTuHa MaJIOPO3rary’K€HOTro KyIlluKa -

cniopogira 6aTpaxocrnepma - 3
MOHOCIIOpAHTisIMH, 3 - YaCTHHA POCIMHHM 3
MUCTOKAPIsIMU (300pakeHi OChOBI KITITHHH
Ta KJIITHHU- aCHMIISATOPH)

3appanns 1. BuBuntn
ocobmuBOCTI  OynoBu — Ta
PO3MHOXKEHHS
MpeICTaBHUKIB MOPSIAKY
HemamionanpHi Ha mpukiIagi
OaTpaxocrnepma
(Batrachospermum).
3amamoBaTu 3araJbHUAN
BUIUIAN  Oarpaxocmepma i
¢parmeHt TaJIOMY 3
ACUMUIATOpaMHU i
LUCTOKAPIISIMHU. Ha
MaJIOHKy TMO3HauuTu: 1)
KIITUHA ~ MEXHUBY3JIS;  2)

BY3JIH; 3) O1uHi
posrayly’)keHHs TajoMmy; 4)
KOpY, 5) K THHH-
ACUMUIATOPH; 6)

[ICTOKAPIIii; 7) KAPIOCIOPH.

3apganna 2. Busuuntu
OynoBy YEePBOHUX
BOJOPOCTEHN HOPAIKY
Lepamianphi.  3amanmioBatu
30BHIMIHIA BUIJIAN TajJoMa 1
UK PO3BUTKY momicudoHii
(Polysiphonia). IToka3zatu Ha
MaJTIOHKY JIJIs KOXKHOT cTamii
saepHy ¢asy (n, 2n) pociauHu
1 11 moxigHux ¢opm (cmop,

ramet). Onucatu UK PO3BUTKY MOJICU(DOHII.

MeToau4Hi mopaau
Jo 3aBnanHs 1. Po3rmsHyTH HEO30pOEHHM  OKOM
¢ikcoBannii abo >kuBWH Martepian Oarpaxocmepma (puc. 14) —
OJTHOTO 3 HEYHCIICHHHUX MPEJACTAaBHUKIB OarpsHOK, SKi MEIIKAIOTh




B MpiCHUX Bomo¥Max. TamoMm HOro Mae BHTIIAI HIKHOTO KYIIUKA
OJINBKOBO-3€JIEHOTO KOJIbOPY 3-8 CM 3aBBUIUKH 3 TOJOBHOIO
BICCIO 1pO3TAIIOBAaHUMH KUTbLIAMU O1YHUMU “TiJIOYKaMu .

BinokpemuTn  MIHOETOM  HEBEJIMKY  YacTHHY  ClIaHi
OGarpaxocrnepMa 1 pO3IJISHYTH MPH MaJOMy, a MOTIM BEIUKOMY
301bIIeHH] Mikpockomna. KoxkeH “marin” Kymmka — OJHOpsIHA
HUTKa, CKJaJieHa 3 JOBruX 0e30apBHUX MWIIHAPUIHHUX KIITHH
MEXHBY3JIS, BiJl IKUX KUJIBISIMH BIIXOISATH KOPOTKI PO3TaiyKeHi
“TiJIOYKH’-aCUMUIATOPH,  yTBOPEHI  KparwienoJiOHMMH  a0o
00YKONOJIOHUMH KIIITHHAMH, 110 MAIOTh YHCJICHH] XJIOPOILJIACTH.

Bin OCHOB aCHMIUIATOPIB MMOYMHAIOTBCA  TaKOX
0araTOKIITUHHI HUTKH, $KI POCTYTh IO JOBXHHI TajJoMma i,
HENIUJIBHO 3’€THYIOUUCH MK c00010, (DOPMYIOTH CBOEPIIHY KOPY
Oprann 06e3cTaTeBOro PO3MHOKEHHS MOHOCHOpaHTii 1 craresi
OpraHd YTBOPIOIOTHCS Ha OJHIN 1 Tidl e pociuni. Kapnoronu i
aHTepuIil BUHMKAIOTH HAa ACUMUIATOpax; IICJsA 3aIUIIHECHHS 3
KaprnoroHa (OpMyeThCsl IUCTOKApIIid, 110 Haraxye 30BHIIIHIM
BUTJISIZIOM IUTi/T MaJIMHH.

Jo 3aBnanHs 2. Po3risHyTM mix MIiKPOCKONIOM IOCTIiiHI
Mikponpenapatd  noidicudoHii 3 TeTpacHopaHrisMud i
mucrtokapmissiMma  (puc.  15).  3apucyBaTH  KUTTEBHHA LMK
noJticuoHii.




Puc. 15. Iomicugownis (Polysiphonia): 1 -
30BHIITHIHM BUIIISIA, 2 - 310paHHs aHTePUIIiB, 3 -
TeTpactopodir i3 TeTpacrnopanrisiMu, 4 - 3pinui
LUCTOKapIii
IuTanHs 1151 CAMOKOHTPOJIIO
1. Ha sixi kjtacu moAuIsiroTh Bijaisl YepBoHI BOAOPOCTI?
2. SIki MIrMeHTH 3yMOBIIIOIOTh 3a0apBiIeHHs OarpsHOK?
3. Ha3Bitp  3amacHi  MOXWBHI ~ PEYOBMHH  YEPBOHUX
BOJIOPOCTEM.
4. Ha3BiTh piCHOBOJIHY Y€PBOHY BOJIOPOCTb.
5. SIk 3niiicHIOETbCS Oe3cTaTeBe PO3MHOKEHHS UYEPBOHMX
BOJIOPOCTE?
6. SIxk Ha3MBAIOTKCS )KIHOYI CTATEBl OpraHu OarpssHOK?
7. Slka  cTpyKTypa TajomMa BIICYTHI Yy  YEPBOHHMX
BOJIOPOCTEH?
8. SIxki uiHHI pedoBMHM JO0YBalOTh 3 OPraHIYHOI Macu
OarpstHok?

JIABOPATOPHE 3AHSATTS Ne 7-8
Tema: Binain 3eneni Bogopocrti - Chlorophyta
Knac Xnopoditiesi - Chlorophyceae
[Mopsimox BonbBokanbhi - Volvocales
[Mopsimox XmmopokokanbHi - Chlorococcales



Knac YineBodiriesi - Ulvophyceae
[Mopsinox YnorpuxaneHi - Ulothrichales
[Mopsinox Kimagodopaneui — Cladophorales
Kitac Xapodimiesi - Charophyceae
[Mopsimox 3urnemaraibHi - Zygnematales
[Mopsinox Xapasbhi - Charales

Merta: Ha mpHUKIAAl OKPEMHX IMPEICTAaBHUKIB BHUBUYUTHU
0cO0JIMBOCTI OyIOBH 3€JI€HHX BOJOPOCTEM 3 MOHAIHONO 1
KOKOITHOIO CTPYKTYpOIO, MPOCTEKUTH YCKJIAJHEHHS OpraHizamii
BiJl OMHOKJIITUHHHUX 10 KOJIOHIaJbHHUX 1 OaraTOKIITHHHUX (OpM;
MOKa3aTH XapaKTepHI O3HaKW OYIOBU 1 PO3MHOXKEHHS KOH FOTaT
SK OIYHOI TUTKM €BOJIIOIII 3€JCHHMX BOJOPOCTEH, OCOOJMBOCTI
Oy/I0BH XapalbHUX 5K JaBHbOI CBOEPIAHOT IPYIH POCIIUH.

00’ekTH BHBYEHHSI: XJIaMiJOMOHa/1a, BOJIBOKC, YJIOTPHUKC,
Kinagodopa, crmiporipa, 3WrHeMa, xapa Jamka (KUBHH abo
(ikcoBaHMH MaTepiai, MOCTIHHI MIKpOTIpenapaTH).

Indopmaniitnuii maTepiaj

Bignin 3eneni BomopocTi Hamiuye Onu3bKo 25 THC. BUIIB 3
PI3HOMaHITHUMHU TUIAMHU CTPYKTYPH Tajoma, KpiM amMeOOigHol i
TkauuHHOI. Cepell HUX €  OJHOKIITHHHI, IIEHOOiaJbHI,
KOJIOHIaJbHI 1 OaraToKIITHHHI (OpPMH, WO BIAPIZHIIOTHCS
SCKpaBUM 3€JICHUM 3a0apBIICHHSM, 3yMOBJICHUM HAsBHICTIO B
XJIOpoIuIacTax MirMeHTtiB xmopodiay a ta b, kaporuny ta psmy

KCaHTO(LTIB (;moTeiny, BIOJIAKCAHTHHY, 3€aKCAHTUHY,
aHTEPAKCAHTHH, HEOKCAHTHH). 3allaCHUHN MPOJYKT — KPOXMAJlb.
Knitnana 000JIOHKA — TIEKTHHOBA, I€Ir0N03Ha abo

[EJTFOJIO3HO- TIEKTHHOBA. Y JIESKHX TPEJACTaBHUKIB MPOTOIIACT
BIIMEKOBAaHMH  BiJl  CEpelOBHINA  JIMIIE  IUIA3MaJIEMOIO.
XnopomnacT pizHOT (GOpMHU 1 pO3MIpiB, YACTO MAKOTh MIPEHOIIN
— OWUIKOBI TIABLS, HABKOJIO SKHX BIJKJIAJA€ThCS 3alacHHM
KpOXMaJlb.

BererarnBHe pO3MHOKEHHSI BiIOYBAETHCS IIJISAXOM TOJLTY
KJIITHH, YacTHHAMH CJIaHi, aKiHeTaMHu, IOYIpHIMU IICHOOISIMH.
bescTareBe — 3a TOMOMOTOIO 300CTIOP, AIIAHOCIIOP, TEMi300CTIOP.
CrateBuii  mporec  BiZOMHH  Maike y  BCIX  BHIIIB,



XapaKTepU3yeThCS  PI3HOMAHITHICTIO  (XoJloramis, i3oramis,
rereporamisi, ooramisi, KOH foraiisi). 3uUrora MpOpPOCTaE TMIiCis
Nepiojy CIOKOIO.

[Topsinok BonbBokanbHi 00’€qHYe HAUMPUMITHUBHIII 3€JI€HI
BOJIOPOCTi 3 MOHAJTHOIO CTPYKTYpPOIO Tajoma, 0 37[aTHi 10 pyXy
y BeretatuBHOMY cTaHi (puc. 16). Tparmuserscs manpMmenoigHa
cTpyktypa.  IlepeBakHa  OUTBIIICTP  BOJIBBOKAIBHUX -
OTHOKJIITHHHI OPTaHi3MH; € KOJIOHIQJIBbHI 1 IEHOOIaNbHI BUIH.
KniTiHM BKpHUTI TEKTHHOBOIO a00 MLEITI0JI0O3HO-TIEKTHHOBOIO
000JIOHKOF0, OHOSAICPHI, 3 XJIOPOILIACTOM YalionoaioHoi Gopmu,
PO3MILIIEHUM y TPHUCTIHHOMY IIapi MUTOIUIa3MH, 3 OIHHUM
BEJIMKHUM MipeHoinoM. Ha BepXHbOMY KiHIII KJIITHHH 30CEPEKEH]
JDKTYTUKM (2-4 y pI3HHUX BHJIB), Y€pBOHE BIYKO (CTUrMa) 1
yJbCYH0Yl BaKy{oni 1o0JIN3y OCHOBH JUKT'YyTUKIB. OCHOBHI

Puc. 16. BonbBoxansHi: a - Goniumpectorale, 6 - Eudorina elegans, B -
Pandorina morum

MpeICTaBHUKM, 110 ICHYIOTh y ((opMi 1eHOOid: TOHIyM
nekropansHuil (Gonium pectorale), ckmamaerscs 3 16 kiiTHH,
po3MilieHHX B OnHIM rutomuHi; nangopuna (Pandorina morum),
16 xmiTmH 1EeHOOIs AKOi PO3MimIeHI KOMIAKTHO, TOMIOHO 0
cymrigas 1oBkoBuii; esaopuna (Eudorina elegans), menoGii
yTBOpeHuil 32 KIITHHaMH, pO3MIIIEHUMH B 5-8 pspax.
Ileno6ianbHi GOpMH BOJIBBOKCOBUX PO3MHOXKYIOTHCS TEPEBAYKHO
6e3cTaTeBUM CHOCOOOM, a caMe: IIISIXOM YTBOPEHHS B KOXKHIH
KJIITUHI MOJIOJIOTO LIEHOOI0.

TTopsmok XITopoKOKabHi BKJIIOYAE OJTHOKJTITWHHI,
IeHoO1anbHI 1 KOJOHIAIbHI BUAM 3 KOKOITHOI CTPYKTYpOIO
tajgoMa (puc. 17). I'pyna mikaBa B €BONIOIIMHOMY BiJHOILIEHHI,



OCKUTbKM CaMe TYT BIEpIle BHHHMKJIA 1 PO3BUHYJIACh THIIOBA
POCIIMHHA CTPYKTYpa Tijla — KOKOiHa.

Puc. 17. IInaHKTOHHI XJIOPOKOKaJIbHI: a 1 © - BHIAM pPOAY MemiacTpyMm
(Pediastrum); B - crenemecmyc (Scenedesmus); T - aHKICTPOAECMYC
(Ankistrodesmus); u - xmopena (Chlorella) B MoMeHT po3MHOXKEHHS; € - IBi
KoJToHi1 emidiTHOT Ha3eMHOi BogopocTi mpotokoka (Protococcus viridis)



Kiituan XJI10pOKOKOBUX HEPYXOM1 Y BEereTaTUBHOMY CTaHi, ajie B
Mpoleci  pPO3MHOKEHHS MOXYTh  BIJIHOBJIIOBAaTH  MOHAJHY
cTpyktypy. lle MikpockomiyHO Maji opraHi3Mu 3 KIITHHAMU
JIOCUTh PI3HOMaHITHOI (OpMH, OOOJIOHKH SIKUX CKJIQJACHI 3
LEJTIOJIO3U, PIAKO 3 JAOMIIIKAMU MEKTHHOBUX PEUYOBUH. Y JESKUX
BHUIIB OO0OJIOHKA Ma€ pI3HOMaHITHI BHUPOCTH, IO CIPHSIOTH
MMACUBHOMY TIEPEMIIICHHIO B TOBIII BOJW. XJIOPOIUIACT OJWH,
MOCTIHHWH, YamonomiOHui, 3 OJHUM 0a3aJbHUM TIPEHOIIOM.
KniTuHN mepeBaXHO OAHOSIEPHI, 3 LEHTPAIBHO PO3MILICHOIO
Bakyosier. Y  TNPOTOKOKOBHUX  IepeBakae  Oe3cTareBe
PO3MHOKEHHSI 3 JIOTIOMOI'00 Te€Mi300CIIOp, 300CIOp Ta aBTOCIIOP.
CrareBuil mpoLec TpamsieTbCsl piLAKO Yy BUIJLAL 130- Ta
rereporamii, y OKpeMuX BHJIB - ooraMii. 3BUYalHUMHU CTaIisIMHU
CIIOKOIO € aKIHEeTH 1 LIUCTH.

[Topsimox  YnorpuxanbHi HpeACTaBICHUN BOAOPOCTAMHU 3
HUTYACTOI0, PI3HOHUTYACTOI a00 IUIACTHHYACTOK CTPYKTYPOIO
TajoMa, 0 MOXKe HApOCTaTH MPOTITOM yChOTO XKHUTTS. BinbuiicTh
NPEJCTaBHUKIB Ma€ BUIJISA OJHOPSIIHUX UM OaraTopsiaHUX,
PO3TATY)KEHHX YU HEPO3TATYy)KEHHX HHUTOK, anKpinneHHx 10
cyOcTpary 3a 10moMororo 6e30apBHoOi 6a3anbHOI KiiTuHU. Popma
BETreTaTUBHUX KIIITHH KOPOTKOMIIHAPUYHA. IM BIacTHBA BHCOKA
pereHepariiiina  31aTHICTb. BereratuBHe  PO3MHOXKCHHS
3MIMCHIOETBCS  (parMeHTaliel0  ciaHi,  Oe3crateBe  —
arIaHOCIIOpaMu 200 YOTHUPU- JUKTYTUKOBHMH 300CIIOPaMH, 110
MOXXYTh YTBOPIOBATHCH B YCiX BETETATHBHHX KJIITHHAX, KpPIM

6azanbHOI. YioTpukc 30HanbHUM (puc. 18) popmye 300cnopu

Puc. 18. Vnorpukc (Ulothrix): 1 -
3arajJbHUH BUIJISA, 2 - YTBOPEHHS raMerT,
3 - BuXiz 300cmop, 4 - ramera, 5 - 3IUTTA
i3oramer, 6 - 300cmopa, 7 - CIOYMBarO4a
3UTOTa

JBOX THUIIIB: MiKpO- 1




Merazoocnopu. [Ipopocraroun, 300cmopa AUTHTECS HA 2 KITITHHH:
HWKHIO, Oa3alibHy 1 BEpXHIO, SKa A€ TOYaTOK BETreTaTHBHHUM
kmitrHaM. CTaTeBUH MPOIIEC - 130TaMisl; TaMEeTH JBOJKI'YTHKOBI,
YTBOPIOIOTBCSL B THX JK€ HHTKaX, IO 1 300CIOpH, Mepen
HACTAaHHSIM HECIPUATIMBUAX YMOB. 3UT0Ta JACSKHI Yac pyXaeThCs,
MOTIM BTpaya€ HKTYTUKH, BKPUBAETHCS TOBCTOK OOOJOHKOIO 1
MIEPETBOPIOEThCS Ha OMHOKMITHHHUEN criopodir. Ilicns mepiomy
CIIOKOI0 BiH mpopoctae 4-16-ramioigHuMu 300cmopaMu  abo
arlaHOCIIOpaMHu; 3 KOXKHOI ~ PO3BHBAETHCS ~ HHUTYACTHUI
OaraToxmiTHHHUK  rametodir. OTke, y  NPICHOBOIHHX
YIIOTPUXAIBHUX CIOCTEPIraeThesi rerepoMopdHa 3MiHa TTOKOJIHb.
Y MOpCBHKHX BHIIB 3MiHA MOKOJIiHB i30MOpQHAa.

[Topsnoxk  KnamodopanbHi  00’€Hye  MaKpOCKOIIYHI
BOJIOPOCTI 3 TAJOMOM Y BUIJIAI
PO3TATYKEHUX TPHUKPIIUICHUX YH
BUTRHOILJIABAIOYMX HUTOK (pHC.
19), mo  ckiagarThcs 3
OaratosiiepHUX CErMEHTIB,
YTBOPEHHUX y pe3yabTari
CerperaTuBHOTO TOJUTYy CiaHi 3
CU(OHAIBEHOIO CTPYKTYpPOIO
(meperopoaku (hopMyroThCs o iy 7
HE3aJIe)KHO Bij| IOy sep). ‘\‘:&‘{\.{iww e

KaituaHi 00ONOHKM IIiNIBHI, 3 ‘\Q\
1eNoI03H1. B moctinHOMY mIapi
IIUTOIUIA3MH MICTUTHCS CITYACTHH
XJIOPOILIACT, CKJIaJICHUI
OaraTorpaHHUMU JUTISTHKAMH,
3’€JHAHUMHU MK COOOIO TSKaMH.
KpiM BrnacTuBuX ycCiM 3€lI€HUM

BOJIOPOCTSIM MIrMEHTIB,
XJIOporiacT CH(OHOKIATATBHHIX Puc. 19. Erarporina (Aegagropila):
Mae cneumbqunﬁ MrMeHT - 1 - 3aranpHUI BUTIA; 2 - IOTIEPEYHUI PO3pi3

cupoHOKCaHTHH. Smpa ApiOHI, YMCIEHHI, BaKyoJsi po3MilieHa B
HEHTPI KIITHHU. PO3MHOXKYIOTECS CH(OHOKIIAAABHI BET€TaATHBHO
1 pparmeHTari€ro ciaHi, 6e3cTaTeBe PO3ZMHOKEHHS 3TIHCHIOETHCS



2-4- mxrytukoBUMH 300cmiopamu. CTareBWid Tpolec - i30- Ta
rereporamisi. ['ameT HeCyTh 1O 2 JKTYTHKU. Y MOPCBKHUX (popm
CIIOCTEPIraeThCsl i30MOpQHA 3MiHA TMOKOJiHb 1 YepryBaHHS
sanepaux ¢a3. Ha numinoigHoMy crnopoditi micis peayKuidHOTo
nojiny (OpMYyIOThCS TaIUIOiAHI 300CTOPH, IO MPOPOCTAIOTH y
ramioigauii rameroir. 3WUrora Ja€ TMOYATOK AUIUIOITHOMY
cropodity. Y mpicHOBOIHHMX BHUIIB KIaao(opHu BeCh JKUTTEBHIA
ouKI  BigOyBaetbest B gummiodasi.  PemykmidiHuii  momin
CIIOCTEPITa€ThCsl JIUIE Tepel YTBOPEHHSIM TraMeT. bijmbimicTh
CU(QOHOKIAATbHUX  ICHYIOTB B  MOpAX, 32  BHHATKOM
K1ag0(opoBuX, SKi TPOHUKIM 3 MOpPIB Yy TPIiCHI BOJOWMH 1
MOLITUPUIIUCH TaM.

Knac XapodimieBi 00’enHye OMHOKIITUHHI, HUTYACTI Ta
KOJIOHIaNIbHI (opmHu (puc. 23), y AKUX BIACYTHI PyXJMBI CTafll, a
CTaTeBUI mpouec 3IIHCHIOETBCS  3JIMTTAM  BMICTY  JBOX
BEreTaTUBHUX KIITUH (KoH toraiiero). Kiituau opHosAepH,
BKPHUTI 3/aTHOIO JO OCIHM3HEHHS OOOJOHKOIO 3 XJIOPOILUIACTOM
pizHoi (opmu (3ipyacTHM, TIIACTUHYACTHM, CTPIYKONOIIOHUM).
XJoporiacTiB oAuMH, J1Ba abo Oararo, 3 MipPeHOIAaMH B Pi3HIH
KUTBKOCTI.

Puc. 23. Kon’toraru: a - mysxoris (Mougeotia), 6 - suraema (Zygnema), B -
criporipa (Spirogyra), r - kiroctepiym (Closterium), a - eyactpym (Euastrum), e
- mikpactepiac (Micrasterias), e - kocmapiym (Cosmarium)



[IpencrtaBHUKKM  KjJacy  pPO3MHOXKYIOTHCSI ~ BEreTaTUBHO
(mominom KMITMH) 1 KOHIoramiero. Y HUTYacTUX (opm
KOH forailist Moxe OyTy O19HOIO — 3JIMBAIOTHCS MPOTOILIACTH JABOX
CYCITHIX KJITHH OJIHIET HUTKH, 1 APaOMHYACTOIO - 3JIUBAIOTHCS
MPOTOIJIACTH KIITHH JBOX pi3HUX HUTOK (puc. 24). 3urora
BKPHUBA€ThCS 0araromapoBOol0 OOOJOHKOKW 1 Tcis Imepiomy
CIIOKOI0 TIpOopocTae. Y TPEACTABHHKIB PI3HUX IOPSIKIB Iel
MpoIIeC MpOTiKae mo-pizHOMy. I[licis ABOX MOAUIIB siApa 3UTOTH
MOXX€ YTBOPHUTHUCH 4 TpopocTKu (y Me3oTeHiabHuX), 2 — Yy
Hecmimianpaux abo 1 — y 3urHemaranpHux. Pemra simep y
IIPEJICTaBHUKIB OCTaHHIX MOPAAKIB IeT€HEPYE.

Jo  mopsanky  3urHemaranbHi  HallekaTb  HUTYACTI
HEpPO3TayXeHl BOJOPOCTI, SIKI BEIyTh HENPUKPIIICHUH Crocio
icHyBaHHA. KiliTuHM nmmiHapuyHi, iX 000J0HKa 6€3 1mop, BKpUTa
CJIN30BOIO KaIICYIIOIO.

Puc. 24. Kor’1orauis: a - y criporipu (1 - 6iuna, 2 - npabunyacra); 6 - y
KJIOCTEeplyMa

XnopomnacTy pi3HOi (HOpMU, BOHM € CHUCTEMATHYHOK O3HAKOIO
POJIB 1 BUJIIB.

IIpencraBuuku mopsanky JlecMmimianbHi — OJHOKIITHHHI
BOJIOPOCTI 3 KOKOiJHOIO CTPYKTYpOIO TajoOMy, Pi3HOMATHITHOL
¢dbopmu, gacto 3 00OJOHKAMH, IHKPYCTOBAaHHMH COJISIMH 3alli3a.
Bonu maroTh cuMeTpudHy OyZOBY Tijla: KJIITHHM IX CKJIQIAIOTHCS
3 JIBOX OJHAKOBHX TIOJOBHHOK, y OUIBIIOCTI 3 TEPETHKKOIO.
Kititnan 0gHOSAIEPHI, 3 XJIOPOTUIACTOM, PO3IIJICHHM SIPOM Ha JIBi
JacTWHH, abo0 3 KUIBKOMa XJIOpOIUIaCTaMH, OChOBUMH a0o
MPUCTIHHUMH, 3 MIPEHOITaMHU.



BereratuBHe pPO3MHOXKEHHS - TOMUT KIITHH Y TUIONIMHI
cuMeTpii (pu 1IbOMY JIpyTa MOJIOBUHKA KIITUHH J00YIOBY€ETHCS).

XapanbHi BOJOPOCTI BIJIPI3HSIOTHCA Bijl I1HIIMX 3CJICHUX
CKJIaJTHOIO OYZI0BOI0 MIKPOCKOITIYHOT 0araTOKIITHHHOI CiaHi, sKa
30BHILIIHIMBUTIISIOM Harajaye AesKi BUII POCIHMHHU, 1 HASIBHICTIO
0araTOKJIITHHHUX CTAaT€BUX Opra”iB. Tajom xapajdbHHX Mae
BUTJIST MIPSIMOCTOSTYMX PO3TATY)KEHUX KYIIUKIB, 3 BEPXiBKOBUM
POCTOM 1 WICHUCTO-KUTPYACTOI OyIOBOI, MPHUKPIILICHUX 10
cyocTpaty 0e30apBHUMHU pu3oigamu (puc. 25). Mool KIiTHHA
ONTHOSIICPHI, TMi3HINIe cTalTh OaratosnepHuMUA. (OOOJIOHKH
IHKPYCTOBaHI BaITHOM.

XJIOpOmJIaCTH YMCJIEHHI, AUCKOMOAIOHI, CX0X1 3a Oyl0BOIO
70 XJIOPOIUIACTIB BMIIMX POCIHMH, HECYTh IITMEHTH, BJIACTUBI
BCIM 3€JIeHHM BojxopocTsM: xjopodin A Ta B, KapoTus,
KCaHTO1II.
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Puc. 25. Xapa (Chara): 1 - 3oBHimHi#i Burisi, 2 - yacTHHA "TIIKH" 3 OOTOHIEM,
antepuieM 1 "nmucroukamu", 3 - BepxiBka "TiKK" 3 IBOX MiXBY3JiB 03 KOpH, 4 -
IMIATOK 3 PYKOSATKOIO 1 CHOepMareHHUMH HHUTKaMmu, S5 - criepMaro3oiad, 6 —
TIPOPOCTOK

ITponykT acuminauii — kpoxmainb. PO3MHOXYIOTBCSI XapasbHi
BOJIOPOCTI BEreTaTWBHUM ((parMeHTaIli€ro ciaHi, OynpOoUYKamMu
Ha pu3oimax) Ta craTteBUM crnocobom. CrateBuil mporec —
ooramisi. CrareBi OopraHM CKJIagHO 30yaOBaHi, OaraTOKJIITHHHI.
TparmnstoTeess ogHOAOMHI 1 nBoaoMHI Buau. Oocropa micis
nepiofy CHOKOK TPOPOCTAaE y HOBY TaIUIOIIHY POCIHHY.
XapanbHi yTBOPIOIOTH 3apOCTi Ha MINIAHUX TPYHTAaX BOJAOHM 3
YUCTOI, HAaCHYEHOI0 PO3YMHHUMHU COJIIMHU KajbIlil0 BOJOIO.
Haii6inpm nommpeni poau Xapa 1 Hitena.

3aBaanus 1. Ha HpUKIai XJIaMiJIOMOHA T
(Chlamydomonas) BuB4YHTH OCOOIUBOCTI OYI0BU OTHOKIIITHHHUX
3eJIEHUX BOJOpPOCTEW TOpsnKy BonbBokambHi. 3amManroBaTH
KIITHHY XJIAMiZIOMOHA/IU TPH BEIMKOMY 30UIBIICHHI MIKPOCKOIIA
1 Ha MAaJIOHKy TMO3HAa4UTH: 1) KITUHHY OOOJIOHKY; 2)
UTOIUTIa3My; 3) mipeHoin; 4) XJI0pOoIIacT; 5) JKTyTUKH; 6) BidKO
(cturmy); 7) siapo; 8) CKOPOTIMBI BaKyoOIi.

Bapnanns 2. Ha mpukmani BosibBokcy (Volvox globator)



BUBYHUTH OyJOBY Ta PO3MHOXEHHS KOJIOHIATbHUX BOJHBOKCOBHUX.
3amanoBaTd  3arajJibHUM  BUIJIS KOJIOHIT  BOJIBBOKCY, Ha
MAaJTFOHKAX MO3HAYUTH: 1) 3araibHUN BUTIIS KOJIOHIT, 2) mo4ipHi
KOJoHIi; 3) Krytuku; 4) BereTaTHBHI  KIITUHH; 5)
MapTEeHOTOHii{; 6) 0OroHii; 7) aHTEepUIi.

3apnanns 3. Ha npukiani ymorpukcy (Ulothrix) suBuutu
0CcOOMMBOCTI  OyMOBM  3€JIGHMX BOJOPOCTEH 3 HHUTYACTOIO
CTPYKTYpPOIO TajioMa Ta TeTepOMOPGHOI0 3MIHOK ITOKOiHb.
3aMaioBaTH TaJOM YIOTPUKCY NpPU MajJOMy Ta BEIUKOMY
30UTBIICHHSAX MIKPOCKOIA, a TaKoXX LUKJI ioro po3BuTKy. Ha
MAaJIIOHKAX MO3HAYUTH: 1) 3arajJbHUN BUIJISLI TaJoMa YJIOTPUKCA;
2) cTpiukonoAiOHUI XJIOpOILIacT; MpeHoinu; 4) s1po; 5) ramery;
6) HUTKY 3 TaMETAHTIsIMH; /) KOMYJSLIO ramer; 8) 3urory; 9)
npopoctanus 3urot; 10) cmopodit; 11) 30ocmopanriii; 12)
300CIOpH.

Bapnanus 4. Ha npuxmani xmamodopu (Cladophora)
BUBYHTH  OCOOJIMBOCTI  OyIOBM  TpPEICTaBHUKIB  MOPSJAKY
CudonoxnananpHi. 3amMaaiOBaTH YacTUHY CJaHI KJIaJA0(pOpH MpH
MajoMy Ta BEJIMKOMY 301JBIICHHSX MIKPOCKOIA 1 Ha MaJrOHKax
Mo3HaunTu: 1) 3aranbHui BuUrisg Ttamoma knagodopu; 2)
KIITHHHY OOOJIOHKY; 3) LMTOIUIa3My; CiTYacCTUH XJIOPOIUIACT; S5)
mipeHoiaun; 6) YUCIIeHHi sapa.

Bapnanus 5. Ha mpukiaai cmiporipu (Spirogyra) BuBuutH
0c0o0IMBOCTI OyIOBM KOH'IOraT 3 MOPSAKY 3UrHEeMaTalbHi.
3amanmioBaTH YacTHHY TajoMa CIIpOTipH, a TaKOoX IpoIec
KOH’IoTralii 1 Ha MaJlfOHKaxX IO3HAYWTH: 1) 3aralbHHH BUTIIST
TajoMa cHiporipu; 2) oOOJIOHKY KIITHHH; 3) XJIOpOmiact; 4)
Apo; S5) LMTOIUIa3MAaTUYHI TsKi; MipeHoiau; 7) Bakyosdwo; §)
NpabuHYacTy KOH IOTallil0 CHiporipu; 3uroty; 11) komynasuidHuit
KaHaJ.

3apnanns 6. Ha mpuknani surnemu (Zygnema) BUBYUTH
OyZOBY 3UTHEMATAIBHUX 13 HUTYACTUM TaJIOMOM 1 CUMETPUIHOIO
Oy/Z0BOIO KJITHH. 3aMajioBaTH YacTHHY TaJloMa 3UTHEMH 1 Ha
MAJIIOHKY MO3HAYUTH: 1) 3aranbHUil BUTJISAA HUTKH 3UTHEMU; 2)
CJIM30BY MXBY; KIITHHHY OOOJOHKY; 4) 3ipuacTHil XJIOPOIUIACT;
5) mipenoinm; 6) Aapo; MUTOTUIA3MATHYHUI MiCTOK.



3aBnanust 7. BuBuutu OymoBy i
PO3MHOXXEHHSI XapOBUX BOJOPOCTEH Ha
npukiaai xapu gamkoi (Chara fragilis). T
3aMaIroBaTH 30BHIIIHIA BUATIISLA TajJoMa
1 OymoBy crareBux opranis. Ha
MaJIOHKy TOKa3aTu: 1) posraiyxeHy
CJIaHb XapH; pu30iny; 3) Oyap00YKH Ha
puzoinax; 4) By3nu; 5) MEXKUBY3IS; 6)
rojoBHY Bich (“cTe6m0”); 7) Oiuni
ritoukn (“MUCTKH”); OCBOBY KIITHHY
MEXHUBY3JISL; 9) KOpOBI  KIITHHHU
MEeXUBY3JIsL; anTtepuii; 11) murox; 12)
pYKOsTKY; 13) crepMaTOreHHI HUTKH,
14) oorowniil; 15) xopy ooronis; 16)
KOPOHKY.

) Puc. 20. XamigoMoHaa
MeTtoan4Hi nopaau (Chlamydomonas)

Ho 3apmanns 1. Ha npenmerHe

CKeJIbLIE MIMEeTKOK HAHEeCTH >KMBUHM a00 (¢ikcoBaHWil MaTepian
XJIaMiIOMOHA/I! 1 BUTOTOBUTH MiKporpenapar. Po3risiHyTa ioro
NIPY BEJIMKOMY 301IbIIEHH] MIKpOCKOTIA.

XnaMiIOMOHaZa — pPyXOMHH 00’€KT; 100 PpO3IJISIHYTH
Oy/1OBY KJIIITHHU, HEOOX1THO CIIOBUIBHUTH 11 pyX (y kuBUX (hopm),
BiiOpaBmM  (QUIBTPYBAIBHUM IallepoOM YacTMHY BOAU 3
npemapaty. Opranenu pyxy (JDKTYTHKH) CTalOTh MMOMITHAMH TIPH
3a0apBiieHHI Tpenapary Cila0KuM pO3YMHOM  Hoxy  abo
OapBHUKOM METHJIEHOBUM CHHIM.

XnaMiIoMOHaa — OJHOKJIITHHHA BOJAOPOCTh. KiituHM Ti
eninconoioHoi GopmMu 3 ABOMA JDKTYTUKAMHM Ha TEPEAHbOMY
KIHIIl 1 HEBEJUKUM BHUII SIYyBaHHSAM (HOCHUKOM) MK HHUMH.
XmoponnacT OAWH, BEJIMKUH, 4YamonoAiOHWi, YBITHYTORO
CTOPOHOIO OOEpHEHMI Jomnepeny, Hece YepPBOHE BIUKO (CTUTMY),
yTBOpeHEe Tno0yigaMu 3 KapOTHHOMOMIOHMMH MirMEHTaMHu 1
MipeHoin. Y TeHTpi IMTOIUIa3MH, IO BHUIIOBHIOE 3arjvOWHY
XJIOpOTUTacTa, PO3TAIIOBaHe AIPO, a OLIST OCHOBH JUKTYTHKIB - JBi
ckopoyiBi  Bakyosm. OOOJIOHKAa TIEKTHHOBA, IIEJIIOJIO3HO-



nektuHoBa (puc. 20).

Jo 3apnanHs 2. BurortoButuM mnpenapat BOJBBOKCY abo
CKOPUCTATUCBIOTOBHM MIKpoOIpenaparoM. Po3lIykatu KOJIOHIO
BOJIbBOKCY HEO30pPOEHUM OKOM, a MOTIM PO3IIISIHYTH NIPU MAJIOMY
301IbII€HH] MiKpockorna (puc. 21).

Kononisa kymscroi gopmu, 0,5-2 MM giameTpom, cKiageHa 3
BEJIMKOT KIUTBKOCTI KJIITHH MOHAIHOI CTPYKTYpH, MOTIOHHX 0
XJIaMiJOMOHA/IH,  PO3MIIICHUX
o mepudepii Ky B OIUH Imap.

JIKTyTHKH BCIX KITITUH
cupsiMoBaHi Ha30BHI. KiniTuHH
3’€qHaHI MIX co0bo1o0
IUIa3MOJIECMaMH 1 3pOCIIUMU
OCJIN3HEHUMU OluHUMU
CTiHKaMu. Y BOJBBOKCA SIK
HaNO1IBII
BHCOKOOPIaHi30BaHOTO
MpeJCTaBHUKA HOPSIKY

criocTepiraerbest audepenuianis KimTuH. [lepeBaxny OiLIbIIICTH
CKJIaJJal0Th BETETATUBHI KIITHHH, (QyHKIIsS sKUX - (oTtoTpodHe
KHUBIICHHA 1 pyX. PenpoaykTuBHI KITHHH (QOPMYIOTHCS B
3aJHHOMY (BITHOCHO HAIPSIMKY J
pPyXy) KiHLll KoJoHIi i OyBaiOTh

pizHuX THMB: 1) napmenoeonioii
(xinbKicTh iX 8-16), moain sKuX
BElle JI0 YTBOPEHHS JOYipHIX

KOJIOHIH. 3abe3neuyoTh

B BEreTaTHBHE PO3MHOXKEHHS
BOJIBBOKCY; 2) 5-15 xiiTHH

Puc. 21. Volvox: A - nouipni Ky HIEPETBOPIOIOTHCA Ha

BCepeMHI MaTepuHChKoi; b - OymoBa AHTCpHL, ae (1)()]§)1\/I}’€TI’(37I
CTIHKH KyJi: a - 3 HOBEepXHi, O - okpema
KiTHHA , B - B po3pi3i (1 - oOoyoHKa
KIITHHY, 2 - I1a3MojecMa); B - kosonis 3
sinextitTiHaMn (3) 1 crepmarTo3oigamu

(4)



miacTuHka 3 32-64  JIBOIUKTYTHKOBHX  aHMepo30i0ié
(cnepmamo30i0dig);3) Omuzpko 30 KIITHH JalOTh TMOYaTOK
OOTOHISIM, SKi MICTATh IO OAHIN SHIEKTITHHI. TparsioThes
OJTHOJIOMHI 1 IBOJIOMH1 BUIH BOJIbBOKCY.
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Jo 3aBnanns 3. Ha npeaMeTHe CKIIO HAHECTH 3 JOMOMOTOIO
IpenapyBaJbHOI TOJKM HEBEJNWKY KIUJIBKICTH JKMBOTO abo
(iKCOBaHOTO YIOTPHKCY. SICKpaBO-3€sIeHI HUTKH MOXYTh CSTaTH
KUIBKOX CaHTUMETPIB 3aBAOBXKKU. OOEpeXHO pO3MPaBUTU iX
MpenapyBajibHOIO TOJIKOIO B KParIiH1 BOJIM, TOKPUTH HAKPUBHUM
CKEJIbIIEM 1 PO3MISIHYTH MPU BEIUKOMY 30UIBIIEHHI MIKPOCKOIA.
Knitunm ynorpukca 3’€JHaHi B OAUH Psijl, KOPOTKOLMIIHAPUYHI, 3
TOBCTOK0  LEJIIOJIO3HOK  OOOJOHKOK.  XJIOPOIUIAaCT — OJIUH,
CTpIYKONOMIOHMM,  pPO3MINICHWA  TOCTIHHO y  BHIJIAII
HE3aMKHEHOTO KUTBIl, 3 OTHUM a0o0 KiIbKoMa TipeHoigamu. Smpa




B KJIITHHaX pO3MIIIEHI TO OCI HUTKH, IOMITHI JIMIIE Ha
3adapboBaHoMy mpemapari. HecrareBe  pO3MHOXEHHS -
YOTUPUKTYTUKOBUMH 300CTIOpaMH, cTaTeBe - y (opMi i3oramii.
Knituan 13 300cmopamMu Ha mpenapari MalOTh OUIBII TEMHE
3a0apBneHHs. [Ipu BenmukoMy 301IbIICHHI B HUIX MOYKHA BHSIBUTH
300CIOpH.

Ho 3aBmanns 4. Ha xuBomy abo ¢ikcoBaHOMYy MaTepiai
PO3TISTHYTH HEO030pOEHHM OKOM TaJIoM Kiaaodopu, mo Mae
BUTJIST TTY3UCTHX JKOPCTKHX HA MOTUK KYHIMKIB UM JACPHHHOK
OpyIHO- 3€JICHOTO KOJIbOPY, SKAMH OOpOCTalOTh ITiIBOMHI
npenMetu (puc. 22). Y 3puUloMy CTaHi KYIIMKH KiIaaopopu
MO’KYTh BIIpUBATHUCS 1 YyTBOPIOBATH BUILHOIUIABAIOY] CKYITYEHHH,
nexonn A0Bri (1 M 1 6ibie) TemHo3eneHi "kocu".




Puc. 22. Knanodopa (Cladophora): a - gacTrHa HUTKH i3 300CHOpPAHTIAMA
(TemHi KITiTHHHM); O - 300CTIOpaHTii; B - 6ararosaepHa kiituHa (1 - XxpomaTodop; 2
- mpeHoiny; 3 - sapa)



Binokpemutu mpemnapyBajbHOIO T'OJIKOIO HEBEJIHKY YacCTHHY
TajoMa Kianohopu, BUTOTOBUTH Mpenapar i po3ryisiHyTH HOro
Ipy MajoMy, a TOTIM BEJIUKOMY 3OUIBIICHHI MIiKPOCKOTA.
Knituan  (cerMeHTH) UWIIHAPUYHI, BUTATHYTI, 3 TOBCTOIO
LIEJIFOJIO3HOK0  OOOJIOHKOK, IO HIKOJIM HE  OCIU3HIOETHCS.
Xmoporiact — MPUCTIHHUH, ciT4acTHuH, CBITJIO-3€JICHOTO
3a0apBiieHHs1, 3 OaratbMa mipeHoinaMu. UwcieHH] sapa MOMITHI
JUIIe Ha 3a0apBIIEHUX alleTOKapMIHOM TIpenaparax. 300CHOpH
YTBOPIOIOTHCS B KIHIEBUX CETMEHTaX, 110 HA0YBAIOTh MPH IIbOMY
TEMHO-3€JIeHOT0  Kombopy. Crapi KJITHHH  3allOBHIOIOTHCS
KpoxMaieMm, 1 OyaoBy IX pO3IISIHYTH HEMOXJIHMBO. biuHi
BIITATy’)KEHHST  3aBXKIM  BIAXOAATH  BiJ  KIMHOIOAIOHOTO
PO3IIMPEHHSI BEPXHBOI YACTHHU CETMEHTA. biyHa TiIka BUHHKAE
AK BUpICT (OpyHbKa) CErMEHTa 1 Mi3Hillle BIIOKPEMIIIOETHCS Bl
OCTaHHbOTO NE€PErOPOAKOIO.

Jo 3amanns 5. BignpemapyBaTH TOJIKOIO KiJTbKa HHUTOK
XKHUBOI 200 (pIKCOBAHOI CIiPOTipH, MOKJIACTH B KPAIUIMHY BOJIU HA
MPEMETHOMY CKEIIbIli 1 BATOTOBUTH MiKpomnpemnapaT. Po3risHyTi
MpH MaJIOMy, a TOTIM TPH BEIMKOMY 301JIBIICHHI MIKpPOCKOIIA.
Hutku croiporipy CKJIQAalOThCS 3 BUAOBKEHUX IHIIHIPHUYHHUX
KIITHH 3 TOBCTOIO OCJIM3HEHOI0 OOOJIOHKOI0, PO3TalIOBAaHHX B
OJUH Psill. XJIOPOIUIACTH CTPIYKOMOAIOHI, CHIPaIbHO 3aKpyyeHi,
Ha/pi3aHi MO Kpasx, 3 YHUCICHHUMH MIPEHOIAaMH Yy BHIVIAIL
CBITIIMX OKpPYIJIMX TUTelb. Y MEHTpPaIbHIA YacTUHI KIITHHH
3HAXOMUTBCS OJHA BEJIMKAa BAaKyoJs, TOCepea SKOi Ha
[IUATOTUIA3MATHYHUX TsKaxX MiABIIMIEHE SIAPO 3 J0Ope MOMITHUM
snepueM. Criporipa po3MHOXKY€ETbCS BEreTaTUBHO ((hparMeHTaMu
TajgoMa) 1 KoHrorauiero. CrtaTeBuil mpolec MpOTIKae BOCEHH, a
HaBECHI 3UT0Ta MPOPOCTAE OAHUM MPOPOCTKOM (puc. 26).




Puc. 26. Iluka po3BUTKY CHiporipu

Jo 3apnanHs 6. 3urHemMa — OJHAa 3 HAWMOIIMPEHIIINX
BojopocTell. HuTkm 3urHemu nemo TOHINI, HDK y CHIPOTipH, 3
n00pe pPO3BHHEHOIO CJHM30BOI0 TIXBOK, 3 JBOMA BEIMKUMH
3ipYacTUMH XJIOPOIIACTaMH B TMPOTWJICKHUX KIHIAX KITITHHH.
SInpo MICTUTHCS B LEHTPl HA [UTOMIA3MATUIHOMY MICTOUYKY MIX
JIBOMA XJIOPOIIaCTaMHU.

Hutwacti koH’roratu 3  HacTaHHSAM  JiiTa  MacoBO
PO3BUBAIOTHCA B MPHUOEPEkKHINA CMy31 BOAOKWM 31 CTOSIUOIO BOJIOIO
ab0 mManux piyok BonuHi, yTBOPIOIOYM TapHi cMaparjoBO-3€JeHi,
CIIM3YBATI Ha IOTHK PUXJIl CKyTYEHHS a00 HI’KHI1 JAEpPHUHKHU.

Jo 3aBnanHg /. Po3riasiHyTH HE030pOEHUM OKOM TaJloM XapH,
3HAWTH pU30iaM 3 OyabO0OYKaMu 1 3€lieHy BEPXHIO YacTUHY
POCITMHY, PO3YICHOBAaHY Ha CTEOJOMOAIOHY BIiCh 1 po3TamroBaHi
KUIBIIIMA ~ KOPOTKi  Oiyni i Bigramyxenns (“muctkun”). B




KIIITHHHUX 0OOJIOHKAaX XapH BIAKJIAIA€THCS BAIHO, 3aBASKH YOMY
pOCIIHA XKOPCTKA HA JIOTHK. Woro crig Bumanutu 1% pPO3YMHOM
COJISTHOT KHMCTIOTU 1 J0Ope mpoMUTH BOAOK0. OOO0JIOHKM KIITHH
CTalOTh TPO30PUMH, 1 OO0’€KT MOXKHaA JOCTIIKYBaTH ITiJT
MIKpOCKOTIOM. BUroToBUTH MiKpoIipenapaT Xapu 1 pO3IJISIHYTH
npu  MajoMy 30UTbIIeHHI  Mikpockoma. “Ctebn0”  xapu
MOMTIIIETHCST HA BY3JIH, B SKUX KUTBIIIMHU BIIXOIATH “JTHCTKH, 1
MEXHUBY3IIs. By30:1 ckianeHuii KilbkoMa HEBETUKUMH OKPYTIIMMU
KIITHHaMU. MeXuBy3isi  sBisse  cOOOI0 OAHY BHIOBXKECHY
MWTHIPUYHY 0e30apBHY KIIITHHY, BKPUTY KOPOBHUMH KITITHHAMH.
OcranHi, BiIXOASYH BiJl HIDKHBOTO BY3J1a, BKPUBAIOTh MEKHBY3JIS
70 TIOJIOBMHM, Jpyra MOro TOJOBHMHA OTOYEHA KOPOBUMH
KJIITHHAMH, O[O0 TOYMHAIOTHCS BiA BEPXHBHOTO BYy3Na. BoHH
3’€IHYIOTHCS TIOCEPEANHI MEKHUBY3IISL.

"JIuctku" noOynoBaHi 3a TunoMm "crebna", TeX 3 By3lIaMH 1
MEeXHUBY3IIsIMUA. Bixg By3miB Ha "nucTkax" BIOXOAATH YHCIICHHI
OHOKMITHHHI "nmucToukn”. B ma3yci KoxHOro 3 "JIHUCTKIB" MOXe
po3BuBaTucs OiuHe "cTedo".

[Ipn BenukoMy 30UIBIICHHI B KJIITHHAX Xapu IOMITHI
YHUCJICHHI 3CPHHUCTI XJIOPOIUIACTH, PO3MIIICHI B MPUCTIHHOMY
11api MUTOTUIA3MH.

OoroHii xapu CUIATh Ha KOPOTKUX OJHOKJIITUHHUX HIJKKaxX y
nasyxax "IMCTOYKIB", Ha "IMMCTKOBHMX " BYy3/1ax; aHTEpHIIl — MiX
HUMH B OJHOJOMHHMX BHJIB, a Yy JBOJOMHHUX — Ha IHIIUX
pociuHax. J{o3pini ooronii MaroTh oBaJIbHY (hOpMY, 30BHI BKPHTI
CHIpaJIbHO 3aKPy4E€HUMH KOPOBHMMH KIIITHHAMH, IO Ha BEPXIBII
YTBOPIOIOTH KOPOHY 3 5 MalleHbKUX KIITHH. [licast 3arutigqHeHHs
OOroHii HalOyBa€ TEMHO-KOPHUYHEBOIO KOJbOPY. AHTEpuaii
KYJSCTi, CHOYaTKy 3€JIeHl, J03pUIl - OpaH)KEeBO-YEPBOHOTO
3a0apBiieHHs, BKPUTI 30BHI  IJIOCKUMHM  ILIUTKaMH, IO
3pOCTalOThCA O1YHUMHU CTOPOHAMHU 1 YTBOPIOIOTH HOTO OOOJIOHKY.

HatucHyTtn 00epexHO TOJKOI0 Ha HaKpUBHE CKEJIbIIE.
HIuTKK Tpu [IBOMY BiIOKPEMITFOFOTBCS, 1 MOXKHA PO3IJISTHYTH 1X
OynoBy. ®opma muTKa TPUKyTHa ab0 YOTHPUKYTHA, Kpai
3a3yOpeHi; Ha 30BHINIHIA TIOBEPXHI KPIMHUTHCA MHIIHAPUIHA
PYKOATKA, MO 3aKiHIYETHCS OJHOKITITHHHAMH TOJIiBKamH. Bin



OCTaHHIX OepyTh MOYATOK 0AraTOKIITUHHI CIIEPMATOTEHHI HUTKH;
KOXHa KJIITHHA HUTKU (OPMYy€E OIMH CIIEpMATO30i[, 3aKpyUSHHI
ciipanbHOo. Bei wacTMHM 103pUTOro aHTEpHais MICTATH MITMEHT
KapOTHH.

IMuTanHsa I CAMOKOHTPOJIIO
1. SIka cTpykTypa Tajoma XapakTepHa s Kiacy XIopodirtieni?
2. SIki ckiasoBi eneMeHTH OyTOBH XJIaMiJOMOHAIN MTO3HAYCHI Ha
pucyHky 20?
Ha3BiTh mirMeHTH 3eJIeHIX BOAOPOCTEH.
Sxy QyHKIIIFO BAKOHYIOTH CKOPOTJIMBI BaKyoJIi?
SIKy GyHKIII0 BUKOHYE CTUTMa?
SIki 3amacHi CIOTYKH BiKIAAAIOThCS Y 3€JIEHUX BOAOPOCTEH?
SIK pO3MHOXKYIOTbCS OJTHOKJIITUHHI BosibBOKabHI?
HasBith nieno6ianabHi BOJOPOCTI MOPSAAKY BombBOKaIbHI.
SIKy poJib BIAIrparoTh NApTEHOTOHIIT Y BOJIBBOKCY?
0. SIKuii TUT CTATEBOTO MPOLECY Y BOIBBOKCY?
11. Slka cTpykTypa Tasoma y XJIO0pOKOKaIbHUX?
12. Ha3BiTh 11eH001abHI BUIM XJIOPOKOKATBHUX.
13. Ha3BiTh XJIOPOKOKOBI BOJIOPOCTI, SIKi B MpoIieci 0€3cTaTeBoro
PO3MHOKEHHSI YTBOPIOIOTB: @) aBTOCHOPH; 0) 300CHOPH.
14. SIKy CTpYKTypy MalOTh YJIOTpUXajibHi BOJIOPOCTI?
15. Sk 3miiicHIOETHCS 6e3cTaTeBE PO3ZMHOKEHHS YIOTPUKCY?
16. Ha3BiTh npecTaBHUKIB YIOTPUKCOBHX 3 TeTEPOMOP(HOIO Ta
130MOp(HHOIO 3MIHOIO TIOKOJTiHb.
17. SIxa BiAMiIHHICTB MK CH(OHAIBHOIO 1 CH(OHOKIIAI0BOIO
CTPYKTYpPOIO?
18. HasBitb cneuundiuni nirmentu KnagodopaibHux.
19. fxy O6yznoBy Mae xyoporuiact kiagodopu?
20. Slxuii TUD CTATEBOTO MPOLIECY XapaKTePHUH ISt Kitanopopu?
21. YuM Bipi3HSIOTBCS 300CHOPH y MPICHOBOJHHX 1 MOPCHKHX
BUIB Kiagohopu?
22. SIke TIOKOJIIHHS PO3BUBAETHCSA 13 300CTIOpH Y Kitagodopu?
23. Ha sixi mopsiky moaiisieThest kmac Xapodiriesi?
24, [Tig sskuMu HOMEpaMmH 1 JiTepaMu Ha pHUC. 26 TMOKa3aHi:
HUTKa  CHiporipu, OOOJIOHKAa KIITHHH, CTPIYKOMOIOHMIA
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XJIOPOILIACT, AP0, IMTOIUIa3Ma, IUTOIUIa3MaTH4HI  TSOK,
MIPEeHOiIN, BaKyoJsl, MPOLEC KOH Ioraiii, 3urora, MpopOCTaHHS
3UroTu?

25.

Skuil TUIT PO3MHOXKEHHSI HE BIIACTUBUI 3UTHEMATAIbHUM?

26. Sxuit Tun crateBoro npouecy y Jdecmigiansuux?

217. Sxi popmu KOHrOTallii TPAIUISIIOTHCS Y 3UTHEMATaIbHUX ?
28.  Jle yTBOPIOETHCS 3UTOTA Y 3UTHEMATATbHHX ?

29. Sk mpopoctae 3uroTa 3UTHEMAaTaTbHHX ?

30.  SIxi ocobauBOCTI OY0BH TayioMa BJIACTUBI XapaJbHUM
BOJIOPOCTSIM?

31.  SIky OynoBy Mae By30J1 y TajoMi Xxapu?

32.  Io sBisie coO0r0 MEXUBY3JIs1 XapH 1 HiTeNIU?

33.  Jle bopmyroThcs cTaTeBi opraHu XapajabHuX?

34. Sxy OynoBy Mae ooroHiit XapanbHux?

35. 3 sxux eneMeHTiB 30yJ0BaHUM aHTepUII?

36.  Slke nmpu3sHaueHHsA MarOTh OyIbOOUKM HA pU30iax?

37. Slke Mmiciie B €BOJIIOLII 3€JICHUX BOJOPOCTEH MOCITAIOTh

XapaJbHi?
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