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I'pyna 11

Bionoris i exosorisa
Ypoxk 13-14

Tema: «Cy4acHi moriisiim Ha cUCTeMY eyKapiOTHYHUX OPraHi3MiB.
EykapioTtuuni opranizmu. Oco0uBoCTI iXHBOI Oprasizamii Ta pyHKUiOHyBaHH D)

Mera:

® OCBITHfI: O3HAaOMUTH YYHIB 3 CY4YyaCHUMH KiIacH}iKaIliIMH €yKapioTiB, OCHOBHUMH
TaKCOHaMHM, iX i€papxi€l0; O3HAMOMHUTH YYHIB i3 Cy4aCHUMH CHCTEMaMH €yKapiOTHYHUX
oprani3miB 1 moBroputu LlapcTBa )KHUBOi IPUPOIN.

e PpO3BHBAJILHA: PO3BHBATU YBary, nam'sTb, YMIiHHS JIOTIYHO MUCIUTH, aHATI3yBaTH 1
y3arajibHIOBATH;

e BHXOBHA: BHUXOBYBAaTH Ii3HABAJIbHUU IHTEpEC YYHIB, HAYKOBUH CBITOIJIS, BHXOBYBATH
PO3YMIHHSI €JHOCTI BCIX 010JIOTIYHUX CHCTEM Ha IJIAHETi 3eMIIS.

Marepiana 10 ypoxky

BueHi cTBep/KylOTh, 110 MpoTsIroM Haiommwkunx 20-30 pokiB uyepe3
TEXHOTEHH1 3MIHU B HABKOJUIITHBOMY CEPEIOBHUILII CBIT MOXE BTPATUTH OB SIK
1 muiH BuaiB pociuH 1 TBapuH. [IBuaKICTh BUMUpaHHs BUAIB chorojHi B 1000 pa3is
nepeBuILye npupoany. biuszeko 10 % BHUIIB POCIUH 30HU TOMIPHOTO KJIIMaTy Ta
11 % BuAIB NTaxiB CBITY ONMHWIKCS IiJl 3arpO300 3HUKHEHHS. Taka cama J0js B
HalOMmKk4YoMy MallOyTHbOMY 4yekae Ha 130 Tuc. BUIIB TPONIYHOI 30HU. AKe 100pe
B1JIOMO, 110 OFHA 3 YMOB €()€KTHBHOTO ICHYBaHHS, BM)KMBAHHS, MPUCTOCYBAHHS 0
3MiH Oy/b-5KO1 €KOCUCTEMH — HasBHICTh IIEBHOI KIJIBKOCTI BUIB JKMBUX OPTraHi3MiB
y HIii, $KI €BOJIOWINHO J00pe MPUCTOCYBAIMCS O ICHYBaHHS W aKTHBHO
(GYHKITIOHYIOTh, B3a€EMOJIIFOYM OJWH 3 OJHUM Yy IpoIiecax OOMIHY PEUYOBHUHOIO,
eHepriero, iHpopmaiiero. [Hakme Kaxydu, O10JOriYyHa PI3HOMAHITHICTE — II€
3arnopykKa CTIMKOCTI, BATPUBAJIOCTI SIK OKPEMHX €KOCHUCTEM, TakK 1 0iocdepu B LiJIOMYy.
Ekosoriuni B3aeMojli pPI3HMX BUJIB JKUBUX ICTOT 13 JOBKULISIM (HOPMYIOTH
€KOCHUCTEMH, B CTaHy SKUX 3aJCKHTh OKHTTS  JIFOJACH. 3MEHIICHHS
010p13HOMAHITHOCTI — 11€ cepio3Ha BTpaTa 6iocdepu, 0/1HA 3 TOJIOBHUX €KOJOTIUHUX
po0JIeM ChOTOICHHS.
1. EBosroniiini 3B’I3KH MizK eyKapioTaMH Ta NPOKapioTaMmu
EyxapioThuHi opraHi3MH yTBOPWJIMCSI B MPOILIECI €BOMIONII 3 MPOKAPIOTUYHUX. AJie
Ipo Te, sIka came 3 TPyl MPOKapioTiB OyJjia MPEJKOM €YKApIOTUYHUX OpraHi3MiB,
aucKycli TpuBanu aoBro. Ilepiii gaHl mpo CHOPIIHEHICTh €YKapioTiB 3 apXesiMu
3’siBuscs 1me 1984 poky. Ane TUIBKH MICIS PO3BUTKY TEXHOJOTIH MOJIEKYJISIPHO-
010JIOTIYHUX JOCTIKEHD YJAJI0CsS BCTAHOBUTH IIe OUIbil 00rpyHTOBaHO. 2015 poky
rpyna mix kepiBHUIITBOM AHbi Cmanr (A. Spang) BusiBuia y IliBHiuHOMY
JIromoButomy oxeani ciiau JIHK HeBimomoro pasimie opraHi3My 3 JOMEHY apxei,
saxuii O0yB Ha3BaHuil Lokiarchaeum 1 BimHecenwmii 1o camocTiitHoro Biaainy Jlokiapxei
(Lokiarchaeota), mo BxoauTh 10 ckiany HaaBimainy Acrapaapxei (Asgardarchaea)
(mam. 1).



Man. 1
Acrapnapxei
s rpyma apxei 1
BUSIBUJIACS
HaOIMKIUM
pOJMYEM €yKapioTiB.
buiem  Toro, BoHA
yTBOpUJIA 3 HHUMHU
MOHO(IIETUYHY
Tpymy.

Came TOMy 3apa3 pO3IVISIIAIOTh MOXJIMBICTE 3MIHUTH TPUIOMEHHY CHCTEMY

OpTaHIYHOTO CBITY Ha JBOJOMEHHY, 00, 3a MpaBWJIaMA CUCTEMATHKH, MOHO( I THYHI
IpyIy MOBUHHI YTBOPIOBATHU OJIMH TAKCOH.

VY mporeci eBONIONII MPEAKH €YKapioTiB BUHUKIU 3aBISKH CUMOioreHe3y
OakTepiaibHUX KIITUH W (OPMYBaHHIO JBOMEMOpaHHUX opraHen. UYepe3 Te T€HOM
EYKaplOTUYHUX KIITUH MOXKE OyTH SIEpHUM, TUTACTUIHUM 1 MITOXOHJIpiaTbHUM.

2. Cucrema eykapioTis.

EykapioTu — ogHO- Ta 0araTOKIITHHHI OPTaHi3MU, SIK1 B CBOiX KJIITUHAX MAIOTh
anpo Ta MeMmOpaHHlI opradend. Jlo OJHOKIITHHHUX €YyKapioTiB HaJeXaTb
OJHOKJIITUHHI ~ TBapUHOMOMAIOHI, OJTHOKJIITUHHI BOJIOPOCTI, OJTHOKJIITUHHI
rpuOonoi0Hl  OpraHi3mMH, SKHX MOXXHa oO’eaHatu B Tpyny Ilpormerm.
baratokmiTHHHUMU €yKapioTaMu € POCIIMHU, TPUOU 1 TBAPUHHU.

Pi3HOMAaHITHICTH POC/IMH, IPUOIB i TBAPHH.

Pocnuuu Tpubu TBapuHu

SEn Cnn3oBuku rybicn
BoaopocT! . . .
e vicconicors | TNEPBMHHI 6araToKNITUHHI { mracrusuacti

[LiTomoBi
Bogopoci Ooniors Po3gin PagianbHOCMETPUYHI Keigapii

i Pebponnasun
HuXYi pocuHu EZﬁLpom Xirpugiovicora n
—_— CnpaBxXHi rpuéu 3uromikoTa Mnocki yepan

YepBoHi ) ; ;
EORopocT Bocmidis CnpaBxHi 6araToKNITUHH | Kpyrni uepsn
Moxonogi6Hi Basugiomikota Kinbuacri uepew

u i »
Xaollienonioi e Po3gin [iso6iuHocumeTpuyHi Monocku
YneHucToHor

MnayHonoaibHi

Buwwi poCnHU MNanopotenoai6Hi TOAKOWKIpi
Xopaosi

FONOHHACIHHI

MOKPUTOHACIHHI

3. Iloxis eykapioTiB HA Cy0O0MeHH

Hogi TexHosorii J0CHiKeHb, K1 3’ SIBISUIMCS B ApYyrid nojoBuH1 XX CT., COPUSIIA
BUJUICHHIO Habarato OLIBIIOrO 4YMcia LApCTB Yy MeXaxX IpynH eykapiorTiB. Taka
CHUCTEMa HAWTOYHIIIEC BiIOOpa)kae EBOJIOIMHI 3B’SI3KM MK OKPEMHMH TpyIlaMu
eykapiortiB. Haitb11bmnii BHECOK Y CTBOPEHHSI HOBOT CUCTEMH 3po0uiia Tpyna BYSHUX
mig kepiBHunTBoM Caithu Ejma. 3rigHo 3 HOBOIO cucTemoro, AoMmeH Eykapiotu
NOJUIAETHCA HA TPU YaCTUHU — CyOJIOMEHHU, fKi, Y CBOIO UEPry, IUIATHCA Ha KIJIbKA



rpynn (HaamapcTB). A BK€ HAANMAPCTBA TMOAUIAIOTH HAa OKpeMi I[apCTBa >KUBHX
opraHi3MiB. TproMa cyOioMeHamu eykapioTiB € ExckaBatu, [liadoperruku (01KOHTH)
Ta Amopdei (mai. 2).

Man. 14.2. Cyuacka xnacwdivayin eyxapiotia
ExckaBatu € BUHATKOBO OJHOKJIITMHHHUMH OpTaHi3MaMu, a cepell JaiadopeTHKiB Ta

aMop(eiB TPAIIAIOTHCS K OJHOKIITUHHI, TaK 1 6araToKIiTUHHI HopMHu.

ExckaBaTn
ExckaBaTy € Haii/IaBHILIIOO TPYIIOI0 €yKapioTiB. Jlo HUX HalIe)KaTh TIJIbKU OJHOKIITHHHI OpTaHi3MH.
Bouu MoxyTh OyTH BUIBHOXKHMBYYMMHM, BECTH Mapa3UTUYHUM croci®d XKUTTS abo craBaTu
cuMOiOHTaMU OaraTOKJIITUHHUX OpraHi3MmiB. Jlo 1i€i rpynu HanexaTh 30yJHUKH 3aXBOPIOBAHb,
HeOe3neyHux Juid moauHu. Lle, Hanmpukiaa, TpuxoMoHaaa (30yITHUK TPUXOMOHO3Y), TPUIIAaHOCOMA
(30yIHUK COHHOI XBOpOOHM) 1 NeHIMaHist (30yHUK JeiiMaHio3y). Takoxk 10 eKCKaBaTiB HaJleXaTh
€BIJICHHW, TUIIOBUM IIPEJICTABHUKOM SIKMX € €BIJIEHa 3eJIeHa, 1 TiNepMacTUriHKM (HampuKiaf,
TpUXOHIM(}a) — OJHOKJIITHHHI OpPraHi3MH 3 BEJIMKOI KIJIBKICTIO JUKI'YTHKIB. ['imepMacTurinu e
CUMO10HTaMH, sIK1 )KMBYTb y KHIIIEYHUKAX TEPMITIB 1 TapraHiB.

Amopdei
AmMopdei € HalOUTBIIO 3a KUIBKICTIO BHJIIB TPYIOI eykapioTiB. [lo ckiamy 1poro cybmomeny
BXOJHTH KUJIbKa HAIaPCTB, HAUOLIBII 3HAYHUMHU 3 AKUX € AMe00301 Ta OmicTokoHTH. AMe00301
MIPEJICTABICHO NEPEBAXKHO OJTHOKIITUHHUMU (hopMaMU. AJie € cepel] HUX 1 KOJOHIaJIbHI OpraHi3MU.
A crmpaBXHI CIHM30BUKM 3/1aTHI YTBOPIOBATH OaraTOKIITHMHHUHN Iuta3monii. IIpencraBHukamu
amMe0030iB € pI3HOMaHITHI amMeOuW Ta CHOpaBXKHI CIU30BUKU. OMICTOKOHTH MOXYTb OyTH
OJTHOKJIITHHHUMHU, KOJIOHIaJIbHUMU a00 0GaraTOKIITUHHUMH opraHizMamu. Jlo i€l rpynu HalexaThb
napcra CrpasxHi rpubu ta CnpaskHi TBapuHU. CHpaBKHIMU rpruOaMu € MPeICTaBHUKU TaKHX
rpyn, sk bazuaiominery (y TOMy 4HCIi IMATUHKOBITPUOH), AckoMilleTd (Tprodenb, MEHIINI TOLIO)
ta iHmi. HapcrBo CripaBxkHi TBapuHU 00’€IHY€ BCiX 0araTOKJIITUHHUX TBapUH (BOHHM 00’ €HaHI B
OKpeMe MIIapcTBO), iX 0e3nocepeHiX NpeakiB (xoaHodaareasaT) Ta iX OJIM3bKUX pPOAUYIB.

Hiadopernkn
Hiadopetukn € ayxe pi3HOMAHITHOIO 3a CKJIaJOM TIpyNoio eykapioTiB. Jlo 1boro cy0aomeHy
BITHOCATH KUJIbKA Ha/IIAPCTB, HAHOLIbII 3HAUHUMHU 3 KUX € Apxertactuau Ta SAR. Apxeractuau



00’ €HYIOTh (POTOCHHTE3YIOUHMX €YKapioTiB, MJIACTHUAM SKUX BHHHUKIM B PE3yibTaTi cMMOi03y 3
nianobakrepismu. Cepesl HUX € OJHOKIITUHHI, KOJIOHIabH1 i 0aratokIiTHHHI opraHizmMu. Haioinbm
BIJOMUMHU TPEICTABHUKAMU 11i€i TPyIH € HapcTBO YepBOHI BOAOPOCTI i 1IApCTBO 3eseHi pOCIHHH.
Jlo mapcTBa 3eneHi poCIMHU BIJHOCATH KUIbKA TPYII, Y TOMY YHCJI1 3eJIeH1 BOJOPOCTI Ta BC1 CyAMHHI
Ha3eMHi pOCIHMHHU (SIK CTIOPOBI, TaK 1 HACIHHI).

Haspa nannapctBa SAR yTBOpeHa 3a mepIIuMu JiTepaMu Ha3B TPHOX IAPCTB, SKi BXOJATH IO HOTO
ckiaany (Stramenopiles, Alveolata, Rhizaria). Cepen HUX € OJHOKIITHHHI, KOJIOHIANBbHI W
0araToKJIITUHHI OpraHi3MHu. barato mpejcTaBHUKIB IIbOTO HAANAPCTBA, SK 1 apXeIUIacTUIIU, €
(hOTOCHHTE3YIOUNMH eyKapioTaMH. AJjie IXHI XJIOPOILIACTH YTBOPUIIUCS 3aBIISIKH CUMO103y 3 IHIIUMHU
eykapioTamu (4acTilie 3a Bce 3 MPEeACTaBHUKAMU YepBOHUX a00 3eJeHuX BojaopocTteid). Haloinbim
BiJOMUMHU aBTOTpOoHUMH npencTaBHUKaMu SAR € Oypi, AiaTOMOBI Ta 30JI0THCTI BOAOPOCTi. € cepen
npencraBHukiB SAR 1 rereporpodni rpynu. o Takux HanexaTh (opamiHipepu, pamgiomspii,
HECTIpaB)XHi CIIM30BUKH, 1H(]Y30pii, CIOPOBUKH (y TOMY YMCIIi 30y THUK MaJsIpii) TOIIO.

4. Oco0,IMBOCTi OCHOBHHUX I'PYIl €yKapioTiB.

HopiBusiuus uapers I'pudu, Pocsinnu, TBapunu

HopiBHsLIbHI apcrBo I'pudn IapcTBoO IapcTBoO
O03HAKH Pocannn TBapunu
KiituaHa cTiHKa 3 XITHHY 3 1EeNI0JI031 -
HasBHicTh mtactu - + -
KinbKicTh reHOMIB 2 3 2
3anacarounii ['mikoren Kpoxmains I'mikoren
ToJIicaxapua
Tun >KUBIICHHS I'ereporpodHicTs, | DoToaBToTpodHMIt | ['eTepoTpodHICTH
OCMOTHYHE
YKUBJICHHS
Crioci0 XuTTs [TpukpinneHuit [TpukpinneHuit AKTUBHHUI

Ocoonueocmi opzanizauii it YyHKYIOHY6AHHA eyKAPIOMUUHUX OP2AHI3MIE

1) KJIIITUHHICTB;

2) €HICTh IPUHIMIIB CTPYKTYPHOI Oprasizaii 1 XIMIYHOTO CKJIady;

3) eAHICTh NPUHLIMIIB OpraHi3ailii OUTOK-CHHTE3YIOUUX CUCTEM;

4) HasiBHICTh OloMeMOpaH i KOMITAPTMEHTIB;

5) HasBHICTH si/Ipa SIK KEPIBHOTO LEHTPA KIITHH (1);

6) reHom
MITOXOHPiaJIbHUM.

JOMAIIHE 3ABJAHHSA: ompaimoBati Martepial TEMHU; CKIACTH KOHCIEKT Yy

30IINTAX.
3BOPOTHIM 3B'I30K

Email

CYKapIOTUYHUX KIITUH MOXKE

n.v.shadrina@ukr.net

OyTu sJepHUM,

IIJIaCTUIHUM
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