[TnaH-KOHCTIEKT YpOKY 010JI0T1T HA TEMY:
«Cy4acHi norJisiiu Ha CHCTEeMY eyKapiOTHYHHMX OPraHi3MiB.
Eyxapioruuni opranizmu. Oco01uBocTi IXHBOI Oprasizanii Ta yHKIIOHYBaHHSI»

Mera:
® OCBiTHfl: O3HAaOMUTH Y4YHIB 3 Cy4YaCHUMHU KiacH(iKalisiMU €yKapioTiB, OCHOBHUMH
TAKCOHAaMH, iX l€papxi€ro; O3HAHOMUTH YYHIB 13 Cy4YaCHUMHU CHUCTEMaMHU €yKapiOTUYHHX
opraHizMiB i noBTopuTH LlapcTBa x1BOi MpupoIu.
® PpO3BHBAJIbHA: PO3BMBATU YBary, nam'stb, YMiHHS JIOTIYHO MHCIUTH, aHAaJi3yBaTH 1
y3arajibHIOBaTH;
e BHXOBHA: BHUXOBYBAaTH Ii3HABaJbHHUN IHTEpEC YYHIB, HAyKOBUH CBITOIJIAJ, BHXOBYBATH
PO3YMIHHS €THOCTI BCIX 010JIOTIYHUX CHCTEM Ha IUIAHETI 3eMJIsl.
Ki040oBi KOMNeTeHTHOCTI: CIUIKYBaHHS JEep)KaBHOIO MOBOIO, OCHOBHI KOMIIETEHTHOCTI Y
MPUPOJHUYUX HayKaxX, EKOJOridyHa TPaMOTHICTh 1 3J0pOBE XKUTTH, iH(opMamniiHO-1UppoBa,
iCTOpUYHA, YMIHHS BUATHUCS BIIPOJOBXK JKUTTSL.
MeToau i MeTOAMYHI MPUHOME: PO3MOBI/Ib, BECIIA, POBOTA 3 IIJIPYYHUKOM, KOHCIIEKTYBAHHSI.
O0J1agHAHHA: 1aJIET-T0IIKA, TaOJIHIII.
Tun ypoky: 3acBOEHHS] HOBHX 3HaHb.

XIJ YPOKY

I. AKTYAJII3ALIA OITOPHUX 3HAHb. MOTUBAILIIA

Ilepesipka 3nHamb Npo CyyacHy CUCMEMAMuKy, OCHOBHI pYnU OpeaHizmié ma
IXHI CRIIbHI MA IOMIHHI PUCH.
Po3nosios 3 enemenmamu beciou, 06cosopenns enicpaghy ypoxy.

Bueni ctBepmKkyoTh, 1m0 mpotAaroMm Hanommxuux 20-30 pokiB yepes
TEXHOT€HHI 3MIHU B HABKOJIMIITHHOMY CEPEAOBHUIII CBIT MOXKE BTPATUTH OLIBIII K
1 muiH BuAiB pocauH 1 TBapuH. IlIBuaKicT BUMUpaHHs BUAIB chorojHi B 1000 pa3is
nepesulrye npupoaHy. baussko 10 % BuIB pOCIMH 30HH MOMIPHOTO KJIIMaTy Ta
11 % BuAIB NTaxiB CBITY ONMHWJIMCS IiJl 3arPO30I0 3HUKHEHHs. Taka cama A0Js B
HaOMmx4IoMy MailOyTHbOMY 4Yekae Ha 130 Tuc. BUAIB TPOMiYHOI 30HU. Amke 100pe
B1JIOMO, 110 OF[HA 3 YMOB €()E€KTHBHOTO ICHYBaHHS, BUKUBAHHS, MPUCTOCYBAHHS 10
3MiH Oy/Ib-KOi €KOCUCTEMHU — HASBHICTH MEBHOT KUIBKOCTI BUIB )KUBUX OPTaHI3MIB
y HIHA, SKI €BOJIOUIKHO J00pe MPHUCTOCYBAIUCSA O ICHYBaHHS U aKTHUBHO
(YHKIIIOHYIOTh, B3a€EMOJIIIOYM OJWH 3 OJHHUM Y Mpoliecax OOMIHYy PEUYOBHHOIO,
eHeprieto, 1HpopmMmaliero. [Hakme kaxyuyd, OIOJOTIYHA PIZHOMAHITHICTD — II€
3amopykKa CTIHKOCTI, BUTPUBAJIOCTI SIK OKPEMHUX €KOCHCTEM, Tak 1 6iocdepu B IIIIOMY.
Exosoriuni B3aemojii pi3HUMX BHJAIB JKMBUX ICTOT 13 JOBKULISIM (POPMYIOTh
€KOCHCTEMHU, BT CTaHy SAKUX 3aJCKUTh KUTTS  JIOACH. 3MEHIICHHS
010pI3HOMAHITHOCTI — I1€ cepiio3Ha BTpaTa 6iocdepu, 0/1HA 3 TOJIOBHUX €KOJIOTIUHUX
poOJIeM CHOTOACHHS.
II. BUBUYEHHS HOBOI'O MATEPIAJTY
1. EBosroniiini 3B’ SI3KM MIK eyKapioTaMu Ta npoKapioramu
EykapioTuuHi opraHi3Mu yTBOPHWJIHCSI B MPOIIECT €BOJIOIIT 3 MPOKAPIOTUIHUX. AJie
po Te, AKa came 3 TPyl IMPOKapiOTiB OyJia MPEAKOM €YKaplOTUYHUX OPraHi3MiB,
AaucKycii TpuBaiu noBro. llepmni naHi mpo CHOPIAHEHICTh €YKapioTiB 3 apXesiMH



3’seunucs e 1984 poky. Ane TIABKM MICHS PO3BUTKY TEXHOJOTIH MOJIEKYJISIPHO-
010JIOTIYHUX AOCIIIHKEHB yIajI0Ccs BCTAHOBUTH Iie OLIbin 0O0TpyHTOBaHO. 2015 poky
rpyna mig kepiBHUOTBOM AwnHbi Cnanr (A. Spang) BusiBuna y [liBHIYHOMY
JIronoButomy okeani ciiau JIHK HeBimomoro paimie opraHiamy 3 JOMEHY apxew,
skuii OyB HazBaHui Lokiarchaeum i BimHeceHuii 10 camocTiitHoro Bigauty Jlokiapxei

(Lokiarchaeota), mo BxoauTh n0 ckiaamgy HaaBigaury Acrapaapxei (Asgardarchaea)
(man. 1).

Man. 1

Acrapnapxei

IIss rpyma apxeit i
BUSIBIJIACS
HAHOMKYUM
pOIMYEM €yKapioTiB.
bimpmr  Toro, BoHa
yTBOpWJIA 3 HHUMH
MOHO(DIIETHUHY
rpymy.
CaMe TOMy 3apa3 pO3IISIIAIOTh MOXJIUBICTH 3MIHUTH TPHIOMEHHY CHCTEMY

OpraHivYHOIO CBITY Ha JIBOJIOMEHHY, 00, 3a TpaBUJIaMH CUCTEMATHUKHA, MOHO(IETHIH1
IpyNy NOBUHHI YTBOPIOBATH OJMH TAKCOH.

VY mporeci eBOMIOINII MPEAKHd €yKaploTiB BUHUKIN 3aBISKU CUMOIOreHe3y
OaxTepiadbHUX KITHH W (OpMYBaHHIO ABOMEMOpaHHMX opraHei. Yepes Te reHoM
€YKap1OTUYHUX KJIITUH MOXKE OyTH SZIEPHUM, TUNIACTUAHUM 1 MITOXOHAPIaTbHUM.

2. Cucrema eykapiotiB. Po3no6iov 3 enemenmamu beciou

Eykapioru — oaHO- Ta 0araTOKJITUHHI OpraHi3MH, SKI B CBOiX KJIITHHAX
MalwTh SAPO Ta MeMOpaHHI opraHenau. /[0 OAHOKIITUHHHMX €YKapioTiB HajeXaTh
OJHOKJIITUHHI ~ TBapUHOMNOIOHI, OJITHOKJIITHHHI BOJIOPOCTI, OIHOKJIITHHHI
rpu0OoMNoIOHI  OpraHi3MH, SAKUX MOXHa o0’egHatu B T1pyny Ilporucrm.
baratokimiTHHHUMH e€yKapioTaMU € POCIIMHH, TPUOU 1 TBAPUHH.

PizHoMaHITHICTH poc/inH, rpudiB i TBapuH. O3HAUOMIEHHS I3 CXEMOIO.

Pocnnnm Fpubu TBapuHmn

3eneni CNU30BUKM oo
HEH0RRcT TepBUHHI BaraTOKNITUHHI | Nnscrmuacri
[Niramosi

Bo70pocTi QomikoTa ?UBJU‘\ PafjansHoCMeTpiuHI Kuipapil
Swite - (KHLIKOBONOPOXKHMHHI)

MikcomikoTa
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Hixui pOCAKHM S:E'upnm Xitpuaiomixota

s Cn paB)KHi rpw6m JuromMikoTa Mnocki Yepem
YepaoHi . . . e
Eogopecti Ackomikota CnpaBxHi BaraTokniTUHHI S

MoxonogifHi BaaugiomikoTa Kinbyacri yepau

XsouenogitHi JIULaAHMKK Po3gin [eobiuHocumeTpuyHi Moniocku

MnayHonoaitxi Ynenwcronor

Buwi POC/INHK ManopoTenoitHi TonKouKipi
Xopoosi

FoN0HHaCIHHI

MoKpUTOHICIHHI




3. ITogis eykapioTiB Ha cy010MeHHU

HoBi TexHOMOrI1 AOCTIIKEHb, Kl 3 ABISUIMCS B APYrik mojgoBuHI XX CT., CIPUSIH
BUJIUICHHIO Habarato OUIBIIIOTO YHCja I[ApCTB y MEXax Ipynu eykapioTiB. Taka
CHUCTEMa HaWTOYHIIIE BiJI0Opaka€ €BOJIOIINHI 3B’SI3KM MDK OKPEMUMH T'pPYIamMu
eykapioTiB. HaliO1ap11uii BHECOK Y CTBOPEHHS HOBO1 CUCTEMHM 3po0OmIIa rpyna BYeHUX
mig kepiBHunTBoM Caitnu Enma. 3rigHo 3 HOBOWO cucteMoro, momeH Eykapiotn
MOJISETHCS HA TPU YACTUHH — CYOJOMEHH, 5IKi, y CBOIO Uepry, AUIATHCA Ha KiJIbKa
rpynn (HaamapcTB). A BKE HaIIapcTBa TMOAUIAIOTH HA OKpPEMi IapCTBa KUBUX
oprani3miB. Tproma cyOmomenamu eykapiotiB € ExckaBaru, Jliagopernku (61KOHTH)

ta Amopdei (mai. 2).
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Man. 14.2. Cyuacka xnacwdixauin eyxapiona
ExckaBaTu € BUHSTKOBO OAHOKJIITUHHHUMH OpraHi3aMamu, a cepei I1adopeTukiB Ta

aMop(eiB TPAIIAIOTHCS K OJHOKIITHHHI, TaK 1 6araTokIiTHHHI (HopmHu.

ExckaBaTn
ExckaBaTi € HaliJaBHIIIO Tpynor eykapiorTiB. Jlo HUX HalneXxaTh TUIBKH OJHOKJIITHHHI
opranizMu. BoHn MOXyTh OyTH BUIbHOKUBYYMMH, BECTH MMapasUTUYHUNA CIIOCIO JKUTTS abo cTaBaTu
cUMOIOHTaMH OaraTOKJIITUHHUX OpraHi3miB. Jlo wi€i rpymu Haiexarh 30YJAHUKH 3aXBOPIOBAHb,
Hebe3neyHux i moauHu. Lle, Hanpukian, TpuxoMoHaaa (30yIHUK TPUXOMOHO3Y), TPUIIAHOCOMA
(30yTHUK COHHOT XBOPOOM) 1 JeimmMaHis (30yJHUK JIeHIMaH103y). TakoX 0 €eKCKaBaTiB HAJIECKaTh
€BIVICHH, TUIIOBUM IIPEJACTABHUKOM SKHX € €BIJIEHA 3€JieHa, 1 TINepMacTUTiHU (HANpHUKIA,
TpuXoHiM(pa) — OIHOKJIITHHHI OPTraHi3MH 3 BEJIHMKOIO KIIBKICTIO JDKT'YTHKIB. [imepMacTuTiHu €
CUMOIOHTaMHU, SIK1 )KUBYTh y KUIIIEYHHKAX TEPMITIB 1 TApraHiB.

AmMopdei
Amopdei € HaNOITBIIOW 3a KUTHKICTIO BUIIB TPYIMOI0 eyKapioTiB. Jlo ckiamy mporo cyomoMeHy
BXOJIUTh KiJIbKa HAAUAPCTB, HAMOLIBII 3HAYHUMU 3 SKUX € AMe6030i Ta OmicTokoHTH. AMe00301
MPEJCTAaBICHO NEPEBAXKHO ONHOKIITUHHUMU (hopMaMH. AJie € cepell HUX 1 KOJIOHIaIbHI OpraHi3MH.
A crpaBxHI CIM30BUKM 37aTHI YTBOPIOBaTH OaraToOKIITUHHMN miazmofiil. IlpeacraBHHKamMu
aMe00301B € pI3HOMaHITHI aMe0uW Ta ChpaBkHI CAU30BUKH. OIMICTOKOHTH MOXYTh OyTH



OJTHOKJIITHHHUMH, KOJIOHIQJTbHUMHU a00 0araTOKJIITHHHUMH opraHi3Mamu. J{o 1mi€l rpynu Hajaexarb
napctBa CripaBxkHi rpubu Ta CrnpapxHi TBapuHH. CIpaBXHIMU TPpUOAMH € TPEICTAaBHUKUA TaKUX
rpym, sk bazuaiomineru (y ToMy YHCIi MIANMMHKOBITpHON), AckomineTu (Tprodens, MeHIIUI TOIIO)
ta iHmi. [{apctBo CripaBkHi TBapuHU 00’ €IHY€E BCiX 0araTOKIITHHHUX TBapuH (BOHH 00’€/HaHI B
OKpeMe MiAIapcTBO), ix 0e3nocepeHiX NpeaKiB (X0aHo(IaressT) Ta ix OJIU3bKUX POANYIB.
HiapopeTnkn
HiadbopeTnkn € myxe pPI3HOMaHITHOIO 3a CKJIQJOM Tpymor eykapioriB. Jlo mporo cybmomeny
BIIHOCATH KiJbKa HAIIAPCTB, HAWOUIBIN 3HAYHUMHU 3 sAKuX € Apxemnactuau Ta SAR.
Apxemmactunn 00’ €IHYIOTh (POTOCHHTE3YIOUHUX €YKapiOTiB, IUIACTHAM SKUX BUHHUKJIHN B PE3YJIbTATi
cuM0io3y 3 miaHoOakTepismu. Cepen HUX € OJHOKIITHHHI, KOJOHIANhHI W OaraToKJIITHHHI
opranizMu. HaifOu1bl1 BiZOMUMH TNpeACTaBHUKAMH 1i€i Ipynu € mapcTBo YepBOHI BOAOPOCTI U
rapcTBo 3eneHi pociauHu. J{o maperBa 3eneHi pocIuHH BiTHOCATH KiTbKa IPyIl, y TOMY YHUCI 3€JIeH1
BOJIOPOCTI Ta BC1 CYJJMHHI HA3eMHI POCIHMHHU (SIK CIIOPOBI, TaK 1 HACIHHI).
HaszBa nagnapctsa SAR yTBOpeHa 3a nmepIiuMu JiTepamMy Ha3B TPhOX LAPCTB, SIKI BXOJATH 10 HOTO
ckimany (Stramenopiles, Alveolata, Rhizaria). Cepen HUX € OJHOKIITHHHI, KOJOHIQJIbHI W
0araToKJIITUHHI OpraHi3Mu. baraTo mpeAcCTaBHUKIB I[LbOTO HAANAPCTBA, K 1 apXEIUIACTHIU, €
(OTOCHHTE3YIOUMMH €yKapioTamMH. AJjie 1XHI XJIOPOIUIACTH YTBOPWIIMCS 3aBISKH CHUMOI03y 3
IHITUMU eyKapioTamMu (4YacTilie 3a BCE 3 MPEICTaBHUKAMU YEPBOHHMX a0 3€JICHUX BOJOPOCTEH).
Haii6Ginpm BimoMumu aBTOTpodHUMH mpeacTaBHUKamMu SAR e Oypi, AilaTOMOBI Ta 30JOTHCTI
Bojopocti. € cepen mnpeacraBHUKIB SAR 1 rereporpodHi rpymu. Jlo Takux Hamexartb
dopaminidepu, pamionspii, HecrpaBKHi CIM30BUKH, 1H(DY30pii, CIOPOBUKH (Y TOMY YHCIi 30y THUK
MaJtsIpii) TowIo.
4. Oco0auBoCTi OCHOBHMX rpyn eykapiortiB. Camocmiiina poboma yuHie 3
RIOPYUHUKOM, CKAAOAHHS MAOIUYi y 30Uumi.

IHopiBusinus uapcts I'pudu, Pociannu, TBapunu

IopiBHsLIBHI HapcrBo I'pudn IapcTBO IapcTBO
O3HAKH Pociaunnu Teapunu
Krnitunana crinka 3 XITUHY 3 1eN10I031 -
HasiBHiCTh TTacTug - + -
KisbKicTh TeHOMIB 2 3 2
3anacarouunii I'mikoren Kpoxmab ['nmikoren
noJticaxapusa
Tun *KuBJIeHHS ['erepoTtpodHicTs, | DoToaBTOoTpOodHUI | ['eTeporpodHicTh
OCMOTHYHE
KUBJICHHS
Croci0 KuTTs [Tpuxpinnenuit [Tpukpinnenuit AKTUBHUUN

Ocoonuseocmi opeanizauii it hyHKUionyeanus eykapiomuyHux opeanizmie

1) KIITUHHICTB;

2) €IHICTh IPUHIIMITIB CTPYKTYPHOI OpraHizaiiii 1 XIMi9YHOTO CKJIay;
3) enHICTh MPUHITUIIIB OpraHizallli O1T0K-CHHTE3yIOUHX CUCTEM;
4) HasBHICTH OioMeMOpaH i KOMIApPTMEHTIB,;

5) HasSBHICTH si/Ipa K KEPIBHOTO IIEHTPA KIITHH (1);

6) TreHoOM
MITOXOH/Ip1adbHHUM.

CYKaplOTUYHUX KIITHH MOXE

OyTH siepHUM,

IIJ1aCTUJHUM




I1I. Y3AT'AJIbHEHHA, CUCTEMATU3ALIA 3HAHD

Ilumanns, na axi yuni He 3mo2au damu 8i0N0GIOI, BUHOCAMbCS HA CAMOCMIIHE

onpayrweaHH:A goomda.

b=

AN

10.
11.
12.
13.

14.

15.

16.

SIKi oprani3Mu HajexaTh 10 €yKapioTiB?

YuM XapakTepu3ylThCsl IpeCcTaBHUKH IapcTBa [ puodu?

VY yomy nosisirae 0cOOIMBICTH KIITHHHOT OpraHizariii Tijia rpu6is?

[Ilo cmiampHOTO Ta BIAMIHHOTO MDK CHpaBXHIMH TpudbamMu Ta TpuUOOTONIOHUMHU
opraHizmamu?

YoMy NHIIaifHUKA BITHOCATH JI0 TPUOIB, @ HE 10 BOJAOPOCTEH UM I1aHOOaKTepiii?

VY skux 0araTOKJIITHHHUX €YKapioTiB HE (OPMYIOTHCS CIIPaB)KHI TKAHUHU?

Yomy Benuue3Hi BOJOPOCTI, pO3MIp SKHUX CIrae KUIbKa JECATKIB METPIB 1 sIKi CKIaJaroThCs 3
MUTBSIpAIB KIJIITHH, HE BBKAIOTh CIIPaBXKHIMU 0araToKJIITHHHUMHU OpTaHizMamMu?

YuM TKaHMHHA OpraHi3allis B pOCIHH BIPI3HIETHCS BiJl OpraHizanii TKaHUH y TBapuH?

YuM rOpMOHHM TBApUH BIAPI3HAIOTHCS Bij (ITOrOPMOHIB?

Ski rpynu BUAUISIIOTH Cepel BUIIMX POCIUH?

Ski 0coOMMBOCTI OyIOBH, KUTTEAISUTBHOCTI Ta €BOJIONIT POCTHH?

Yum BIIPI3HSAIOTHCS TEPBUHHI 0araTOKIITHHHI Ta CIPaBXH1 0araTOKIITHHHI TBapUHU?
[TopiBHsITE 03HAKH, MPUTAMAHHI TPEICTABHUKAM PI3HHX T'PYI OpraHi3MiB.

1 Gaxtepii A MaroTh IITIKOKAJIKC

2 rpubu b k1iTHHY MaroTh JIMIIE OAWH THIT HYKJICTHOBHX KHCIIOT

3 pocauHn B kiTHHA 000J0HKA MICTUTh XITHH

4 TBapUHU I' kmiTiHHA 000JIOHKA MICTUTH MYpPEH

J1 y uuTorasmi BiIKJIaAa€ThCsl KPOXMaJIb
UYu € B pocnuH 1 rpubiB eMOpIOHAIBHHN PO3BUTOK? Y YOMY BIAMIHHICTH MK ITUMH

eTarnamu KUTTEBOTO LIMKITY y TBApUH 1 pocauH?

Yomy, Ha Bally AYMKY, OJHOKIITHHHI €YKapiOTH pO3IJSAAl0Th SK OKpEeMy TIpyILy
opraHizmiB?

Yomy TBapuH BBXKAIOTh OUIBII JOCKOHAIMMHU ICTOTAMH, HXK POCIIMH YU TpUOiB?

IV. JOMAIIHE 3ABJAHHS: noBTopuTH Matepian TemMu. BuBd. K-T, IpOYHT.

S

(Cobomnp), §  (Tarmina)

JlonaTkoBe 3aBmaHHS: 3’sACyBaTH TpoOJieMH OI10JIOTIYHOTO PI3HOMAHITTS Ha

MICIICBOMY PpiBHI. Y SKHX yMOBaxX MepeOyBarOThb POCIWHU 1 TBApUHU Y Ballliit

miciieBocTi? Yu Bigomi Bam BHAM, SIKi 3HUKIU? SIKUM BUIaM 3arpoxxye HeOesmneka?

[IpoBenaenHsT sSKWUX 3axOAiB HeoOXimHe Bamiiid oOnacTi (paiioHy) st OLIBII

30aJ1aHCOBAHOTO BEACHHS TOCHOAapCTBa Ta €(EKTUBHOIO MiATPUMAHHS 010JI0TTYHOTO

PI3HOMAHITTSI?

V. OOIHIOBAHHA H/T YUYHIB, AP YMEHTALIA OLIHKHN



