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Hedocmamubo minvku 6axamu, mpe6a dismu.
. B. feme

AK NMPALIOBATHU 3 NIAPYYHHUKOM?

Illanoéni cemurnachuxku i cemuxniachuyi!
Koskwiti :xuBit icrori IIpupona Hagae mpaBo Ha KUTTH, a
JIOAUHI — IMe ¥ mpaBo Ta 000B’sI30K OyTH posymHOI0. Tomy
morpeba B ITidHAHHI Taka K HNPUPOMHA, AK IMOTpeda B ixKi,
BOJIi, IOBiTPi UM Oesmerri.

IIpupoma mygapa! Jlrogmui, sika misHae HABKOJUIIIHIN CBiT, BOHaA
0e3KOpUCIANBO IIPONOHYE BikaMu BigiOpaHi o3HaKu OymOBU, KUTTE-
TisIIbHOCTI 11 MOBENiHKM IJIsd Hi3HAHHS, IPUPOIHUI MaTepias i mpu-
KJaaA¥W TBOPUOCTi IJI PO3BUTKY YMiHBb, JOBEPIIEeHI BUTBOPU Kpacwu,
rapMoHii, IpPoOABU PO3yMy, eMOIliii, mobpa aaa GopMyBaHHA IiHHIiC-
HUX CTaBJIEHb.

[ITaunoBHi yuni Ta yuenwumni! IligpyyHuk, SsKUii BU TPUMAETE B PY-
Kax, € ciupo00i0 JOIOMOITH BaM c()OPMYBaTH ITaHOOJMBE CTABJIEHHS
0 IPUPOJYM, BUKOPUCTOBYBATU il HaBUAJBLHUI MOTEHIiaJl AJIA TOTO,
100 HaBUYMTHCA Mi3HaBaTH, JOCJiAMKYyBaTH U CTBOPIOBATH, i IIT0 BKpai
BasKJINBO, 3PO3YyMiTH BJACHY iHAMBiAyaJbHICTH Ta HEIIOBTOPHICTSD.

HaBuanpHuil MaTepiaa nijpydHuKa CTPyYKTYpPOBaHO 3a po3AijiaMu,
remamu i nmaparpadpamu. KoxHa Tema nepenbauae AissJbHICTH yIIPO-
IoB:K 6 HaBuasbHUX roauH. Ilaparpadu mictars pyopuru. Martepian
naparpadga moumHae murara, agopusM, BipIIOBAHUUN PAJOK ab0 BU-
CJiB BUAATHUX HAYKOBIIiB, (histocodiB, MUTIIIB, IIiKaBUX JIIOAEH ITPO
mpupony, ii Kpacy Ta 3HaueHHdA AJjia JioauHu. Pyopuxu «IlikaBo»,
«3akapboByemo», «Ilymaemo pasom», «HoBuHM HaAyKH», «¥YCBi-
JOMJIIOEMO» TOIIO MICTATH iJIIOCTPATHBHI 3aBIaHHA, YBigHI BIpasu,
KJAaCHYHi eKCIepuMeHTH OJid 3allikaBJIeHHA Ta MOTHBAIIii.

3MICT. ¥V smicmi napazpaga, sk npasuno, mpu po3dinu, KO-
HUll 3 AKUX NOYUHAEMbCA 3ANUMAHHAM. SHAYHA Yy8aza npuldilena
inrocmpamuenHomy anapamy, AKUL Micmumb MAAOHKU, PUCYHKU,
ceimauHnu, madbauyi, cxemu, u,0 0onomoxice 6 3anam’ amo8yY8anHi ma
ycgidomanenni ingpopmauyii. Po30in micmumov inHmezpamuéHi 3a60aHHA
«Jumaui 3anumanna», «Cnaea 3CY», «Mandpiéna zeozpagia»,
«Bionozia + Disuka» mowo. Haileaxrusiwe 6 samicmi KOIHHO20 na-
pazpaga sudinerno 6 po3dini « KOpoTKo MpPo roJIoBHE».

AlA/IbHICTb. HaBuanpHa AiAJbHICTS YIPOAOBIK KOMKHOI
TeMM OpraHidoBaHa BiAIIOBIIHO 0 IIOCJiTOBHOCTI IIPOIlECiB
nisHaHHA: 1 eran — «3anam’amogyemo»; 2 eran — «Ycei-
domatoemo»; 3 eranm — «3acmocogyemo»; 4 eranm — «AHa-
aigyemo»; 5 eran — «Ouinwemo»; 6 eran — «Cmeopioemo». ¥ 3micti
IILOTO PO3JAiJy BaIlpOIIOHOBAHI HaguaJbHe, PO36UBAJLbHE Ta UiHHIC-

\ HedocmamHbo minbku ompumamu 3HaHHs, ix mpe6a 3acmocyeamu.
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He 3a80aHHA 3 YiTKO CPOPMYJILOBAHUM OPIi€EHTUPOM Ha JOCATHEHHS
pesyJbTaTy. SMicT 3aBIaHb OpPraHi30BAaHO HABKOJO OCHOBHOTO
MMOHATTS, OCHOBHOT'O CIIOCO0Y HifAJIbHOCTI Ta IiHHicHOI KaTeropii, aki
BuAijeHl :xupHuM ImpudrTom. Hampukmaan, masa meprioro maparpa-
da XWUBA MPUPOOA, OOCNIAXEHHA, NPUPOOHUYO-HAYKOBA KAPTUHA
CBITY. [Ina mocATHEHHA KOHKPETHUX pPe3yJbTaTiB, PO3BUTKY YMiHb
po3po0JIeHI OCHOBHI cIocoO0M HaBYAJBHOI AiAJBHOCTi: docnidiceHHs,
ingopmysanns, 00T PYHMYBAHHS Ta PO36’ A3AHHA NPOOJLeM.

PE3Y/IbTAT. OuikyBaHi pesyabTaTu AisIIbHOCTI cdop-
MYJIbOBaHiI B IIbOMY PO3/iJi 3 MOMKJUBICTIO OI[iHIOBAaHHA 3a
12-6ayIbHOIO IITKAJIOIO.

CAMO + ... Ha mouatky Temu B pyopuii «Camoopzarisa-
uis» TOJAHO IIEPEJIiK NPOEKMHUX 3a60aHb NJIS MiATOTOBKU
BIIPOJOBK TeMMU Ta IXHBOI IIpe3eHTallii micada il 3aBepIiieHHs.
Y posgpini «Camonasuanns» migibpaHo ocobucmicHi, pe-
2YNAMUBHI, NI3HABAJLbHI, KOMYHIKAMUBHI Ta UIHHICHO- ‘“————
eMOUillHi 3a80aHHA — TI0O OJHOMY IJA KOKHOTO YPOKYy. A B pyOpuiri
«CamoouinoearnHa» 3i0paHO B3aBHaHHA s (GopMyBaJbHOTO (HA
po3nisHasanHs, penpodyKkmueéHi, npooYyKMmMuUEHO-KOHCMPYKMUBHI
ma npodyKkmueHo-meopui) Ta MiACyMKOBOTO (memamuyHo-0iazHoc-
myeanvHi 3a60aHHA) caMOOIliHIOBaHHA. [l CaMOKOHTPOJIO 3HAHBb
3aIIpONOHOBAHI HOBI ¥ IiKaBi MJisd Y4YHIB/yYeHUIIb BUAU TECTiB:
TEeCTU-KOHCTPYIOBaHHS, TEeCTU-CHiBBiJHECEHHSA, TECTH-3aCTOCYBaHHS,
TeCTU-y3araJbHEeHHS TOIIO.

«BIOLOGY». ¥ posgmini sampomoHOBaHO 3aBIaHHS 3
BUKOPUCTAHHAM aHTJIOMOBHOI Bepcil KosxkHOro maparpada.
3acTocoByul 0i0JIOTiUHi 3HAHHA, MOYKeTe BUBUATH aHTJIii-
CbKY MOBY, a 11 BUBUEHHSA JOIOMO’Ke B IIiBHAHHI KMBO1
IIPUPOIH.

IlinpyyHUK CTBOpPEeHO 3 METOI OpraHisailii IpoAyKTHWBHOTO Ha-
BUaHHA. Y 3B’A3KY i3 IIMM TOJIOBHOIO CTajla BUMOTa IMOJO CNPAMO-
éanocmi YyuHie /yueHuuvb Ha O0iaabHicmb, 3a AKOI 3aCBOEHiI 3HAHHA
CTaIOTh 3aco00M pO3BUTKY YMiHbL Ta HABUYOK [IJA TOr0o, 100
(opmyBaT; ocobucTicHe CTaBJIEHHS OO0 MOBKiIA. YuHi/ydeHHIi 3
JOIIOMOIOI0 BUHNTEJs, yV CIIBIOpaIi 3 iHIIMMHK Ta CaMOCTiliHO opra-
HiBOBYIOTh HAaBYAJbHY HiAJBHICTH Y BUTJALL 0COOMCTICHOI OCBiTHBOIL
TPaeKTOpPil, POPMYIOTh B8/ACHI cnocobu 0iflbHOCMi Ta CTBOPIOIOTH
ocobucmicHi ocgimui npodykmu.

CroopmiBaemocs, 10 TiIPYYHUK TOIIOMOKE BaM CTaTH OCOOHCTICTIO
¥ maTpioToMm Harroi YKpainu Ta cpopMyBaTH OaraTuii apceHas IifdIb-
HiCHHUX MOJKJMNBOCTEMN MJiA Mi3HAHHS HOBOT'O, KPacHMBOTI'0, KOPUCHOTO
I TOBYAJIBHOTO.

Ycnixie y naéwanni ma Hoéux énacrHux
inmenekmyanvrux éid0xkpummia!




Po3ain |. KUBA NMPUPOLA:
PIBHOMAHITHICTb TA ®YHKLIOHYBAHHA

Mpupoda nodobaemoca, eabumes i Haduxae
mineKu momy, W0 80HA NpupooHa.

AnekcaHoep ¢oH [ymb6oe0m (1769-1859) —
suoamHul HimeybKulti Hamypasnicm

§1.1. JXUBA MPUPOAA

3anam’atoByemo! JKuBe mae CBOIO 0COOIUBY
Kpacy ¥ Bpaskaloui ysABYy auBa, CUMBOJU U Te-
poiB, po3yM Ta emoIliii, rymop i TBopuicTh. AJe
JKMBa IIpupoja BpasauBa. Tomy ciig mam’sTaTu,
1[0 BCce KMBe B3a€MOIIOB s3aHe MiK coboio Ta 3
HeKuBoIo mpupogoio. Yce xuse MAE ITPABO ma
SKUTTSA, BOJIO, TIHICTD.

3MICT

XTO 1 W0 € CK/AAAHUKAMM XKUBOIT Nnpupoan?

HerknituaHi opmMu, KIITMHHI OopraHidaMu, yrpynoBaHHSA KUBUX
icTor, ekocucTeMu — 1e 00’ €KTH KUBOI IPUPOAU. YCiX iX 00’ € THYIOTH
i 3araJibHOIO Ha3Bow — ¢hopmu skutta. HalipisHomaHiTHIiIII cepen
HUX — KJITUHHiI opraHiamu, abo »KuBi Tija.

Yeci Bzaemopmii Ta 3miHUM, IMO BimOyBamOTHCA B IIPUPOIL 3a yUaCTIO
JKUBOI'0, HA3MBAIOTLCA OloJiorivHmMu gaBuinamMu. PO3BUTOK JUCTKiB,
CIOBUTHUX Ha 3UMYy B OpYHBKaX POCJUH, BEUipHiIN UM PAaHKOBUI CIIiB
IITaxiB, TAEMHUYMUHN PicT rpubiB — JIUIlIe OKPEMi IPUKJIAAN ITUX SBUIII.

Biosoriuni ABuIa Bimpi3HAIOTHCSA CBOEIO CKJamHicTIO. BoHU Bifm-
OyBalOThCS Ha PiBHI peYOBUWH, KJIITWMH, OpraHi3sMiB, yrpymoBaHb Ta
eKoCcHucTeM, TOOTO Ha BCixX PiBHAX oprawdisaii :KmBOI IpUpPOIN.

XUBA NMPUPOOA
DopMu KUTTA BionoriyHi ABMLWa
|. HekniTuHHi popmu XuTTsi: Bipycu MonekynsapHi KniTuHHi
OpraHi3moBi
[I. KniTuHHI opraHiamun: Apxel. bakmepii. Eykapiomu MonynauinHi
: : S : Buposi
[ll. HapopraHiamoBi cuctemu: bionoeiyHi eudu. MNMonynsuis. EKocHCTEMHI
EkonoeiuHi cucmemu. biocgpepa BiocdepHi




Bionoria + EKoaoria @ Ha iaocmpauyii
opxides Xabenapia padianvha, abo Keimka
geaukKkol uwandai, Ak il Ha3ueaiomv y Kumai.
Yomy uysa pocruna, Ak i 6ci iHWi, Mae 3eseHe
3abapeneHHus, a ii uydepHayvki kgimu — 0ini?
AKi 03HaKu Bigpi3HAIOTb pOPMMU XKUTTA Big HEXKUBUX Tin?

Yci ¢popmu KuTTA — 6i0JI0TIUHI cucTEMH, KOKHA 3 AKUX MAa€ CKJia-
IOBi B3a€MONOB’sA3aHiI eJIeMEeHTH, IO BUKOHYIOTH II€BHI (OYHKITii.
OpraHismMu CcKJIAmamOTbCA 3 KJIITUH, BUAW — 3 Oopradismip Toimo. Bio-
JoTiuHi cucreMu € 8i0Kpumumu, TOMY IO IIOCTiHHO OOMiHIOIOTHCA i3
cepeoBUINIEM €HEePrieio, peuoBUHOIO Ta iH(opmariero. Bukopucranus
eHeprii — ock 10 HacaMmIlepes BifpisHAEe JKUBY IPUPOAY BiJl HEKIMBOI.
SKIo Ha KaMiHb ymaae COHAYHEe CBiTJIO, TO BiH JIMIIIe TPIIIKKM CTaHe
TeILIiINM, a »KUBi 00’€KTHU CIIPUIMAIOTh BiJIbHY eHepriio i3 cepemnoBu-
IIla Ta IePeTBOPIOIOTH i1 ¥ BJIACHY €Hepriio pyxy, POCTY U PO3BUTKY.

He:xuBi Tizma 3 uwacom pyuHyIoThcA. Hampuxiana, BaJdyHH IIif
BILIMBOM COHIIA, BOAUW YU BITPY PO3IMamalOThCA Ha MEHII IITMATKU.
A ock popmMu KUTTA 3AATHI TiATPUMYBATU 8NOPAOKOBAHICMb CBOTO
CKJIANy ¥ IIPOIIECiB.

Cepen OaraTbox pi3HHX BJACTHUBOCTEH
OioJIOTiUHMX cHUCTeM MOMKHA BHUIIJIUTH TPU
ocHOBomoJIOKHUX. lle camogiomeopenns, ca-
Mopezynayisa Ta camoorHosaenna. JKuBi icToTu
3JaTHI IMOPOIKyBaTU cOo0i MOmiOHMX i IPOmOB-
JKyBaTH iCHyBaHHA CcBOTO BUAy B uyaci. Ilo ca-
MOBIZTBOPEHHS 3JAaTHI He JIHIIle OPraHidMu,
ajie ¥ OiJBIIiCTHL KJIITHMH, OKpeMi ixHi cKJa-
moBi wacturu ta Mmosekyau HK. Opnuiero 3
HaWBaKJIUBIMIUX ocobJuBOCTell OiocucTem €
PeryJisilisi IOTOKY PeYoBHUH, eHeprii Ta iHdopmamii gasa sabesmnedeH-
HSA CTIiKOCTI B MiHJIMBUX yMOBaX cepemoBuiia. TomMy Oyob-AKUI K-
BUH 00’€KT 3JaTHUH IMiATPUMYBATH MOCTiHHICTH CBOrO BHYTPIiNTHBOTO
CTaHy, IHMNIMMHK cJOBaMHU 3JaTHUU A0 camoperyasdarii. HacrynHoio
(yHIaMeHTaIBbHOIO BJIACTUBICTIO JKMBOTO € 3JaTHICTH A0 CAMOOHOB-
JeHHs. PaHu cHiroBoro 6apca Iiciisi CyTUYKHU 3aroiiOThCs, 3aMiCTh
yTpavyeHoTo XBOCTa B ANIIPKU KUBOPOIHOI BiIpocTae HOBUII.

In. 1. Camuuysi eenapda
3 marssim

AKi 03HaKM € cNiZIbHUMU AaA BCix 6ionorivyHux asmwy?

HesBaxxarouu Ha pisHOMaHITHICTH, yci 6i0JIOTiUHI ABUINA MAalOTh
HU3KY CHiIbHUX O3HaK. IX 3HAHHA IIOJIETIIYE PO3YMiHHA 3MiH, IO
IOCTiHO BUHUKAIOTL Y IIPUPOLII.

Vei 6iossuwa gidoysarwmuvea 3a yuwacmio xiueozo. Ha xiaimar
3eMJIi BILIMBAIOTh BipycH, B €KOCHCTeMaX Bif0yBarOThCA IIPOIECH
I'PYHTOYTBOPEHHSA, OUUINEHHA IIOBIiTPs I BOAU.

Vi 6iossuwa pisnomanimui ma ckaadni. IlepeTBopeHHS I 3MiHUI
JKUBOI IPUPOLY 3HiMCHIOIOTHCSA 32 YUACTIO MOJIEKYJI, KJIiTHH, OPTaHis3-

9



MiB, yrpynoBaHb, €KOCUCTEM. AJie B IIUX ABUII € CIIiJIbHA 3arajbHa
ocHOBa — moAiOHI (pismuHi Ta XimiuHi mpoiecu.

Vci Oiossuwa 63aemonos’s3ani mixne cobor. ;JKuBienHsa 3abesie-
Yyye HAAXOMKEeHHA MOKUBHUX PEYOBUH, a TPaBJEeHHA Ta AUXAHHA —
ix 3acBoeHHsA. PO3MHOMKEHHSA OpraHi3dMiB HOB’si3aHEe 3 YTBOPEHHAM
KJITHUH, 3 AKUX IIOYMHAETHCA PO3BUTOK, YIPOAOBIK SKOTr0 BimOyBa-
€ThCSA PiCT.

Vci 6iossuwa 83aemoss’a3ani iz cepedosuuiem. OcHOBa B3aEMOBII-
HOCUH 0iOJIOTIYHUX CHCTEM i MJOBKiJIA — MOTIK peYoBUH, eHeprii ta
irgopmartii. Ilix yac KUTTENIAIBHOCTI "KUBI1 icTOTH 3/IaTHI BIIJIMBATU
Ta 3MiHIOBAaTH YMOBU iCHYBaHHA B C€PEAOBUIIIL CBOTO JKUTTH.

AvuTAade 3anuTaHHA @& Yomy awipka eidxudae
xgicm?

KopoTKo npo ros0BHe

) XKUBA NMPUPOLOA — yacmuHa ripupodu, ckrnadHUKamu SKOI € pi3HOMaHImHi gpopmu
icCHy8aHHs1 )xummsi ma biosioaiyHi seuua.

) HamnsaranbHilunmmn BNacTnBoCTAMU OOPM XUTTS € cUCMEeMHa op2aHizauisi, 8iOKpu-
micmb, yropsiOkogaHicmb, caMo8iOmeOpPeHHSsI, caMopeaynsauisi ma caMOOHOB/IEHHS.

) OcobnmBocTAMM BIOMOrNiYHMX ABULL € y4acTb Y HUX (POPM XUTTSH, PiBHOMaHITHICTb
Ta CKNagHICTb, B3aEMO3B’A30K Mi>k CODOI0 Ta 3 HABKOMULLIHIM CEpPeaOBULLEM.

AifanbHiCTD

Haguanvne 3aedanna. IlJo 6idpi3nsae suey npupody 6id Hexcu-
60i? Onopua cxema 0asa 3anam’amosys8anns. JHuBa npupoza.

Possusanvrne 3a60annsa. fAke 3HaweHHA 3a0apP6NEHHA Y HUGIL
npupodi? JlocaiOnuyvka eénpasa. BusHaueHHa npobiemMu y HOCJHi-
IKeHHi 3a0apBJIeHHS TBapWH.

Ilinnicne 3a60anna. Axe 3navenna 6iono02ii Yy popmMy6anHi npu-
poonuwoi kapmunu ceimy? Bnpaea 0na eusnauenns. Illo Take
«IIpupogHmua KapTuHa CBiTY» ?

Pe3syabTaT

OuikyBaHi pe3ynsTaTv HaBYaHHSA (Y4YeHb / yyeHuus...)

* BuU3Ha4yae 3micm ocHosHoe2o rnoHsmmsi: YKUBA NMPUPOOA

* popmynitoe nisHasanbHy npobnemy: y QOCINIIKEHHI 3a6apsneHHs TBapuH
* BU3Hayae cymHicmsb uiHHicHol kameeopii: MIPUPOOHUYA KAPTUHA CBITY

Camo + ...

Camoopzanizauis. Ocoducmiche 3a80anns. Bubuparmo IPOEKT Ta Op-
raHi30BYIO MOT0 CTBOPEHHSA MIJId IIpe3eHTallii (3axmcry).

Camonasuaunsa. Ocobucmicrne 3as8darnns. BripaBa. [100po3uuInBicTh-
3a3IPiCTh.

CamoouyintearnHus. IIpoenosysanvie 3asdarnus. Tect. JKuBa mpupona.

«Biology» § 1.1. Animate Nature.
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Ana noduHu, AKa He 3HAEMbCA HA NPUPOO03HABCMEI,
nNpo2ynAHKA Ha Npupooy ... - ye K 8i0e8idyeaHHA aanepei,
3anoeHeHoi 4yy0osuMu meopamu Mucmeymaa, 0ee’amo decamux
3 AKUX hogepHeHi 061u4YAM 00 CMiHU.

Tomac leHpi lakcni (1825-1895) -
sioomull aHeniticbkuti 300102 i GHMpPONos02

§1.2. BIO/1OTIA

LikaBumocb! A um € smroqu, siKi He 3HAIOTH, IO
Take A0aYyK0? XyIOKHUKHN MAaJIOIOThL IIOr0 B Ha-
TIOPMOPTaX, KyJiHapyu BUKOPHUCTOBYIOTH S0JIyU-
HHUI OIleT, KOHIUTEPU TOTYIOTh MapMmeaan 3
A0nyK. AKi 3mamua mpo g0JIyKO mae JIoauHi 0io-
Joria Ta iHNOIi HayKm?

K. binokyp.
3MICT BozdaHiscbki sbryka

flke OCHOBHe 3aBgaHHA 6iosorii?

BIOJIOTTSA (Bif rpen. «6ioc» — 3KUTTH, «J1020C» — YUEeHHS) — HAY-
Ka, aKa eusuae Husy npupody 8 ycix ii nposasax. Minnusicts Bipycis,
OymoBa U KUTTENIAJBHICTL OpraHidMiB, CKJIag Ta (PYHKI[IOHYBaHHS
yIpyIlmoBaHb — Iie JINIlle He3HAUHUU Hepesik o6’eKTiB Ta mpeamerta ii
ITOCJiMKeHb.

OcHoBHe 3aBmaHHA 0iojorii — ycebiuHe BUBUEHHS HPOSBiB JKMBOIL
OpUPOAU Ta IiATBEPIKEHHA 3arajbHUX 3aKOHOMipHOCTEHl HIpupo-
I1, AKIMU € MaTepiaJgbHa €IHICTH CBiTY, 3araJbHUI 3B’SA30K SBUIII,
3aKOHM 30epe’KeHHs eHeprii, PO3BUTKY, cUMeTpil, mepiogmuHOCTI
TOITO.

IIposaBu KMBOTO MalOTh CUJIY-CUJIEHHY B3a€MO3B’ SI3KiB y IpHUPOi,
TOMYy 0i0JIOTisI TiCHO CHiBIIpAITiOE 3 MPUPOAJHUUYNMU HAYKaAMU — (i3u-
KoM, XiMmiew, exonozier, zeoepagieto, zeonozierw, acmporomiero. Takra
B3a€MOJisI POOUTH MiBHAHHS HPOAYKTUBHUM, I[IKABUM Ta 3aXOILJIU-
BuM. Hampurmaan, ¢isuuHi mocirigKeHHS OOIOMaraloTh 3PO3yMiTH,
yoMy s1I0JIyKa OKpPyrJoi popmu, XimMiuHi — woMy sA0JyKa TEMHIiIOTH Ha
3pisi, reorpagiuni — BUpOIyBaHHA IIEBHUX COPTiB A0JyHi, eKojoriu-
Hi — BIJIMB YMHHUKIB cepeloBUIIla Ha PiCT Ta PO3BUTOK.

Oco0auBicTIO cydyacHOTO eTally PO3BUTKY 0ioJiorii € TicHuii B3ae-
MO3B’A30K He JIMIIle 3 HayKaMU PO IIPUPOAY, ajie i 3 (hopMaTbHUMU
(mamemamuka, snocika), cycuinbHUMN (Qinocogisa, icmopis) Ta ry-
MaHiTapHUMHU (NCUX0102is, COUionozis) rany3amu midHanHsa. Hamnpu-
KJIaJ, JOCJIiAKeHHs CIaaKoBOl iH(opMmaIllii HeMoKJIuBe 6e3 CKJIaTHUX
MaTEMAaTUYHUX PO3PAXyHKIiB 1 MIBUAKUX €JIEeKTPOHHO-O0UYMCIIOBAJIb-
HuX 3aco0iB. A (imocodia gomomarae 3po3yMiTi IPOABU KiJIbKicHOTO
1 AKicHOrO, IPUYMH Ta HACHIAKiB, ONMHUYHOIO 1 3araJbHOI0 B JKUBil
IPUPOi.
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Biosnoria + Ximia & Yomy sab6ayxka maromos
conodKuil cmak?

Yomy 6iosoria noginAaeTbca Ha BE/AUKY KiAbKiCTb
posgainis i gucymnain?

CyuacHa 0ioJiorii € CKJAOHOIO CHCTEMOIO
OaraTbox aucHuiIiH. IIpmumHa MBOrO — pi3HO-
MaHITHICTh ITPOABIB KUTTs. TaK, 3aJeKHO Bif 00’€KTiB IOCTiIKeHb
PO3PiBHAIOTE BipYcoao0zito, MiKkpobionozilo, 00MAHIKY, MIKOJLO2iI0 Ta
300s0ziro. 11i HampgaBHiINI HayKu 00’€IHYIOTh MEHIII IUCITHILIIHU.
Hanpukaan, y MesKkax 300J10Til PO3PisHAIOTHL HAYKHU, 110 BUBUAIOTH KO-
Max (enmomoanozis), pub (ixmionoezis), nTaxiB (OpHimoaozis), ccaBIiiB
(mepionozis). CamocTiiHUMU OOTAHIUHMMHU OUCIUILIIHAMHU € HaYKHU
Ipo BozopocTi (anvzonozis), moxu (Opiosozis) Ta iH. 3a DOCJIimAMKeH-
HSAMHJ BJIACTUBOCTEHN KUTTA BUOKPEMJIIOIOTH aHamoMmino (HayKa IIpo
OyZmoBy opraHiamiB), gizionoziio (HayKa, III0 BUBYAE ITPOIECU KUTTEMT]-
AJBHOCTI), emoJioziio (HayKa IIPo MOBENiHKY), emOpionozito (HayKa Ipo
3aKOHOMIPHOCTi PO3BUTKY 3apoAKiB). 3TigHO 3 PiBHAMM opramisarrii
JKUTTA PO3PiISHAIOTL MOJLEKYAAPHY 0ionoziio (HayKa IIPo HYKJEIHO-
Bi KmcaoTu Ta OinKu), yumosozino (Hayka mpo KJIITHHM), 2icmoJ02ii0
(mHayka mpo TkaHumHH) Ta iH. Huska OiosloriuHMX HAYK IIOB’sA3aHa 3
BUKOPUCTAHHAM METOJIB JOCJHIMKEeHb THUX YN 1HIINX HPUPOIHUUUX
Hayk. lle Oioximis (Hayka Ipo XiMiuHM# cKJganx Ta XimiuHi mporre-
CU KUBOT0), Oiogisurka (Hayka mpo (isuuni mporecu O6iocucrem), 6io-
2eozpagia (Hayka mpo IONMIMPEHHS OpraHidMiB Ha 3emJri) Ta iH.

Biosnoria + Y4yeHi-npupogHUYHUKKU & V @Ppan-
yy3vkozo nHamypaaicma MHana-Bamucma Jlamapkra
€ sucaig: «Hacminwiwoco cmeepdicysamu, wo 3 ycix
3HAHbL HAUKOPUCHIWUMU 0N HAC € 3HAHHA Npupolu
ma il 3axoHie». Yu nozodxucyemecsa 6u 3 HUM?

Aki ocob/mnBocTi cyyacHoi 6iosorii?

Y cBoemy cTaHOBJIEHHI 0ioJiorissi mpoOMIMJIAa PAN e€TaliB PO3BUTKY
i 3 omMcOBOI AUCHUILIIHKU IIepeTBOpPUWJIACA B HAYKy 3 BeJUUYE3HUM
apceHaJIoOM MOJKJIHBOCTEH IJIS HaWCKJIAOHIIINX TOCIiIKEeHb.

CyuacHa 0ion02is € HAYKOI0, W0 NPOHUKAE 68 0i0102i4HUL MiKpOCBIm
i posKpuBae CyThb KUTTEBUX IIPOIleCiB. 3aBOAKMN 0i0JIOTiYHMM JIOCJIi-
mxeHHAM 0inkiB, [IHK i reHiB HayKOBIAM BIAJIOCA BiIKPUTU MOJIE-
KYJIAPHI OCHOBH KUTTA M HAOGJIM3UTUCA OO PO3B’sI3aHHA HaNOiIBIIOL
TAEMHUIIL IPUPOAY — PO3KPUTTS CYTi KUTTA.

CyuacHa 0ionozisa € nOmMymcHow 6UPOOHUYOI CUJOI0, IO CIPUSAE
PO3BUTKY Pi3HUX HAIPAMKIB €eKOHOMIUHOI AiAJbHOCTI JioguHu. Bu-
KOPHUCTAHHA JKUBOTO MIJIA iHKEHEepPHUX pillleHb € IpeaMeTOM IOCJIi-
I:KeHb Oi0OHiKM, 3aCTOCYBaHHS OpPraHi3MiB UM 0ioJIOTiYHUX TPOIIECiB y
IIPOMMUCJIOBOMY BUPOOHUIITBI MOCJiAKYy€e 0iOTE€XHOJIOTiA, CTBOPEHHIM
i mociimyKeHHAM JIiKYyBaJIbHOTO BILIMBY OioIlpernapariB 3aiiMa€eTbCs
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Oioapmakxosiorisi, 3acToCcyBaHHA METOMAiB iH(hopMAaTUKU IJIA BUPIIITEeH-
Hs GioJIoTiYHMX IIP00JIeM 3yMOBMJIO CTAHOBJIEHHS 0ioiH()OpMATHUKU.

Cyuacna 0ion0zis € 6ax1UB010 CKAAO0068010 NPuUpodo3Haecmea, y
AKY 3aJy4aloTh 3HAHHA I MeTOOM iHINIWMX HayK, a OioJioriuHi Bin-
KPUTTS BM3HAUAIOTh PO3BUTOK cCycHmijbcTBa. Tak, posmudpyBaHHS
TeHeTUYHOTO0 KOIY CIaaKoBOI iH(opmaillii # BiAKPUTTA CTPYKTYpHU
HOHK cTaso cripaB:XHBOIO PEBOJIIOI[IMHOIO MOJi€0, AKA 3all0o4yaTKyBa-
Jla cydacHY 0ioJjioriio Ta BigKpuJa MpakTUYHO 0e3MerKHi MOMKJIMBOCTIL
repej, JIIOJICTBOM.

KopoTKoO npo ronoBHe

) BIONOTIA — Hayka, sika BuB4ae popmMu XUTTA Ta BionorivHi sasuwa. OCHOBHe
3aBAaHHs bionorii — ycebiyHe BUBYEHHS NPOSBIB XXMBOI MPUPOAM Ta NiATBEPAXKEH-
Hs 1T 3aranbHUX 3aKOHOMIPHOCTEN.

) 2KmBy npupony BMBYAKOTb NPUPOAHWYI, @ TakoX couiarnbHi, rymaHiTapHi Ta ¢op-
MarnbHi Hayku. Pi3HOMaHITHICTb i CKNagHICTb >XMBOI NPMPOAU € MPUYMHOKO Noainy
Gionorii Ha gncunniHK.

) CyyacHa Gionoris Mae 0CcoGNMBOCTI, L0 BU3HAYaOTbCs NOTpeGamMu cycninbCTBa.

AifanbHiCTB

Haguanvne 3a6danus. Yomy 6ionozia — ye nayxa? OnopHa cxe-
ma dns onucy. Biomorisa.

Possusanvrne 3a6danna. Ax docnidacyrome 6ionoziuni 06’ekmu?
Ilocnidnuyvka énpasa. BusHaueHHA MeTH I TilOTE3W AOCIiIKEeHHSA
COPTOBUX O3HAK A0AYHI 0OMAULHBOL.

Ilinnicne 3a60anna. Ake 3nHavenHA 6i0n02ii Y hOopMY6aHHI npu-
Ppoonuwoil kapmuHru céimy? Bnpaea 0aa cnpuilmarnhna. Ponab 6iosorii
y (hopMyBaHHI IPUPOAHNYOI KAPTUHU CBiTY.

PesyabTaTr

OuikyBaHi pe3ynsTaTv HaBYaHHSA (Y4eHb / yyeHuus...)

» onucye: BIONOTIKO gk Hayky
* 8u3Havyae memy ma ¢popmyrroe 2inomesy: QOCIIMKEHHA Ha npyuknaai copToBmx
03HakK A6nyHi AoMalLHbOT

e cripuliMmae HacmaHo8y ma 8UCII08/IIE MIPDKY8aHHS: NPO BaXNMBE 3HaYeHHs1 Bionorii
y dopmysaHnHi MPUPOAHUYOI KAPTUHU CBITY

Camo + ...

Camonasuannsa. Pecyramuene 3agdanns. Bupasa. fIk opranisysa-
TU BidyaJsrizaliito 3HaHb?

Camoouinwearnns. Posnisnasaavne 3asdanns. Tect. Posginnm 6io-
Jorii Ta 00’eKTH IOCIiIKeHHs.

«Biology» § 1.2. Biology.
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MpasuneHuli Memo0d docnidxeHHA npupoou
MoXe 0amu KoY 00 it maeMHuypb.

OpeHcic bekoH (1561-1626) — aHenilicbkul ginocod,
3ACHOBHUK eKcnepuMeHmasbHO20 NPUpPoO03HABCmea

§1.3. BIO/IOTIYHE AOC/IAXKEHHSA

TBosa gymka! ¥V kasIi BUZATHOTO aHIJIIIICBKOTO IIOeTa

ra mposaika Penpsapaa Kimmiura (1865-1936) mig Ha-

3B010 «CJIOHEHA» € MOBYAJIbHI PAIKM:

Illicmov ipHUX cayz Y MeHe €, W0 84amb MeHe 6CbOMY.

I mak ix 3samu: I[JO, YHUE, AK, J[E, RKV][U, YOMY?
Ilepexnad JI. Cononvko

Hu mokHAa HAOJIU3UTUCA OO icTMHU 0e3 3alIuTaHb?

3MICT

AK opraHi3oByOTbCA 6iosoriuHi gocnigxeHHA?

CBiT XKMBOTrO pPiBHOMAHITHHMI Ta CKJIAAHWI, TOMY IIi3HAHHA MY-
cuTh OyTu opraHidoBanuM. BioJioriuHi gociimKeHHS YIIOPAIKOBYIOTH
Y TPM eTalu: Niir0TOBUMUM, OCHOBHUM Ta IiJCYMKOBUI.

Ha migroroBuomy erami 37ifiCHIOETH-
cAa Bubip o0’ekma # npedmema 0oci-
O0icernv, BUBHAUAETHCA Mema 1 3a80aHHA
nomykKy. O6’exkmom OiojoriuHux J1o-
CIiIKeHb MoiKe OyTu OyIb-fAKa KuBa
cucTeMa, IpoIllec UM SBUIIE KUBOI MpU-
ponu, a npedmemom — ixXHi ocoOJIMBOCTI
Ta BJIACTHUBOCTi. POPMYIIOETLCA Mema
0oCni0NHCeHHs, AKOIO € KiHIIeBUUA Pe3yIb-
TaT. A KOHKpeTHi Ail mJsa oTpuMaHHS
pe3yabTaTy BU3HAYAIOTHCA AK 3A80AHHSA
docaidxncenns.

OcHOBHMII eTam [IOCJIiI)KeHHsA Iependadyac TPOBEIEHHS IIOIIYKO-
BUX Iili: OTJISIA HAYKOBOI JiiTepaTypu, migdip MeTOaiB Ta MpOBeIeHHS
mocaimkenuaa. OcoOiBe 3HAUEHHSA Ma€ NPaABUJIbHUUA BUOIp METOHiB.
®pencic BekoH mopiBHIOBaB 3HAUEHHSA METONY ITidHAHHA 3 JixTapeM,
110 OCBiTJIIOE MAaHAPiBHUKOBI MJIsAX y TeMpsaBi. OCHOBHI MeTOaM JOCJIi-
I’KeHb, 3aCHOBaHI Ha MPaKTHIli, — CIIOCTEPEKEHHS Ta €KCIIEPUMEHT.

Ha mincymxoBoMy erami aHaJIiByIOTHCA PE3yJbTATU TOCIiIKEHb.
OrpumaHi [gaHi ¢TOPiBHIOIOTH, Yy3araJbHIOIOTH, CHCTEeMaTU3YIOTh,
KJacudiKyoTh, BU3HAUYAIOTh 3B’ A3KHU TOIIO.

Pocavuu + 3CY @ Cuwmeonom 10-i oxpemoi
2ipcvko-wumypmosoi Opuzadu «Edenvegeiicy €
pocauna Binomka anwvniticoka (abo Edenvaeiic
anvniilcbkuil ). 3anponoHyil wicmb npocmux
3anumaJnbHUX peveHsb w000 yiei pocauHu.

OcHOBHI eTanu opraHisauii
GionoriyHoro gocnigXXeHHs
I. MigroroBuunn etan
1. Bubip o6’ekma U npedmema
2. BusHayeHHs memu U 3ag0aHb
Il. OcHoBHMW eTan
1. Bubip memodie 00CiOXeHHS
2. [NposedeHHs1 O0CIOKEHHS

lll. NipcymkoBuM etan
1. AHani3 pesyrnbmamig
2. QopMyno8aHHs 8UCHOBKI8
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Y 4yomy CyTb OCHOBHUX BUMOT A0 NMPOBEAEHHA CNOCTEpPEeKEeHb?

CnocrepeskenHs — ye cnocié npogedenus 00Ci0HeHHA npupoou
3a donomozow opzarnie yymma. Ileit meTon nepenbauae 6es3mocepesHe
BUBUEHHsS 30BHIIIIHIX O3HAK OpraHiamiB uwm OiosoriyHuMX sBUIl 0e3
YTPYYaHHA MOCHiTHUKA.

CrmocrepeskeHHsA BUKOHYIOTh 3 JOTPHUMAH-
HAM IIeBHUX BuMOr. PoarisHemo ix Ha IIpu-
KJaai mocaimkeHHs 3a sKuBjeHHAM CoHuesuKa
nasuyege oxo. Hacammepen DOCHiIMKeHHS Mae
OyTu uisecnpamosaHum. YBara HaTypasicra
30CepeKyeThcd Ha TOMy, IIo0 3’dcyBaTu,
HeKTap AKUX KBiTiB cIo:KmBae MeTeJaukK. I me
cim BimBoJikaTmca Ha iHNIL I[iKaBi CTOPOHU
HOTro KUTTENIAILHOCTI.

CrocTepekeHHA AK Pi3HOBUJ, CIOTJIALAHHSA BUMAarac aKkmu8HOCmi
JOCJHITHUKA, AKUI, OKPIM CTE)XKEHHsS 3a METEeJHKOM, 3alHCYE€ Ha3BU
KBITKOBUX POCJIMH, MaJItoe uu (pororpadye o6’ekTu To1110. I11aHOMID-
Hicmb CIOCTePesKeHHA — Ile JOTPUMAaHHSA 3aljiaHoBaHux Aivi. Hampu-
KJajn, Oyam IepemOadyeHi JIiTHI crocTepekKeHHSA BIIPOAOBXK TONWHWU,
Ha MeBHiN AiJIAHIN, KIJIBbKIiCTh IIepPesbOTiB 3 KBiTKM Ha KBiTKY, TPHU-
BaJIICTh CHOKWBAHHS HEKTapy TOII0. Pe3yJabTaTH CIOCTEpPerKeHHS
OyayTh OiJMBII HOCTOBIpHHUMM, SKINO Aii IIOBTOPUTHU AeKiJbKa pasis
yepe3 MEeBHUU Iepiog yacy 3a TUM camMuM ILtaHoMm. Ila Bumora BuU-
3HAYAETLCA AK cucmemrnicmsv. HeoOXigHOIO CKJIALOBOIO Ji€I0 CIIOCTE-
pe:keHsb € QikcysanHs daHux. Pe3yabraTu criocTepekeHb ONUCYIOTH i
CTBOPIOIOTH CXEMU, TaOJMUIli, MAJTIOHKN, PUCYHKH.

Bionoria + MatemaTtuka @ Ilpukaadom KinvKic-
HUX 03HAK, WO MAMb YUCA06€E 3SHAYEHHA | MONYMb
Oymu eumipsaHumu, € picm opzaniamise. 3a 1 xeé cme-
0sn0 6ambyra eupocmae nHa 0,6 mm. Akxoi dosxucunu
(y cm) docsaene cmebao 3a 200uny? 0o06y? muicderHv?
Axa weudrxicmv pocmy oambyrka?

AK opraHi3oBy€eTbCA €KCNepUMEHT?

Excniepument — memod docnidxcennss o06’ekmié ma A6ulw, npu-
podu 3a 0donomozoio 00yilbHO 6UOpaHux abo CMEOPEeHUX YMo8.
EKcnepuMeHT BiApisHAETBCS BiJ CIIOCTEepPesKeHHA aKTHUBHOIO B3a€MO-
Ji€lo JOCJHiZHMKA 3 OOCHiMKyBaHMMM 00’€KTaMu. 3MiHeHI yMOBU B
Jaboparopii abo Ha ITPUpPOAi MalTh HA MeTi BCTAHOBUTU HACJIIIKU
BILIMBY YMHHUKIB Ha 00’€KT JOCJIiIKeHHS.

ExcnepuMeHT € CYKYIHICTIO IOCTiAiB, OPpraHi3oBaHMUX 3a IIEBHUMMU
ymoBamu. Iocaim — 1e OomHOKpaTHe BUKOHAHHA II€BHUX Mifl AJd
oTpuMaHHA pesyabTary. lIpoBemeHHsA mOCIiLy IMOB’si3aHe 3 IIPOBe-
JOeHHAM Ooro BapiaHTiB: KOHTPOJLHOIO i mocuaimaux. KoHTpoabHMMi
BapiaHT mepenbadae IOCHiMKeHHA O0’€KTIiB 3a He3MiHEHHUX YyMOB,

In. 2. CoHyesuk
rnasu4yese OKO
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3 AKUM IOPiBHIOIOTH pe3yJibTaTHu iHIIUX BapiauTiB. ocaigHi BapiaH-
T OPTraHi3oBYIOThCA 31 3mMimeHmMu ymoBamu. CYKyIIHiCTHL ycixX Ba-
piaHTiB mociigy CTaHOBUTHL cXeMy eKcmepuMeHTy. Hampukiaan,
eKCIIepUMEHT 3 BU3HAUEHHSA BILIMBY MiHepaJbHUX AOOPUB Ha picT
muOyJi IMOCiBHOI IIJIaHYETHCA IIPOBECTH 3a TaKOK cxemoio: 1 — KOH-
TPOJLHUM BapiaHT, IO He Iepeadavae BHeCeHHS noOpuB; 2 — IO-
CIiTHUWY BapiaHT i3 BHECEHHAM HiTpaTHOTO HOOPMBAa; 3 — MOCJigHUI
BapiaHT i3 BHeceHHaM (ochaTHOTro f00puBa; 4 — MOCHiAHUIT BapiaHT
i3 BHeCEHHAM KaJiliHOro HoOpMBa; b — JOCJiZHMI BapiaHT i3 BHeceH-
HSAM KOMILJIEKCHOTO H0o0OpuBa.

KopoTKoO npo roso0BHe

) BIONOIIYHE OOCNIOXEHHA — ue opraHisoBaHa AianbHICTb 4515 OTPMMAaHHS HO-
BUX 3HAHb MPO XXMBY NpUpoay.

) CnocTtepexeHHS — Lie HaUnNpPOoCTILUNA METOA AOCHiIIKEHHS, KU cnif, OpraHi3oBy-
BaTU 3 JOTPMMAHHSIM MEBHUX BUMOT.

) EKcnepuMEeHT — Lie BUBYEHHS DiONOriYHMX SBULL, Y1 OB’EKTIB HA OCHOBI 3MiHWN OO-
CNifHMKOM YMOB iXHbOrO ICHyBaHHS 1 OpraHi3ayii CnocTepeXeHHs 3a Hacnigkamu
LMX 3MiH.

AifanbHiCTD

Hasuanvue 3asdannsa. Axi ocobaueocmi 6Gionoziunux 0ocni-
O0xacenv? OnopHa cxema 018 noscHeHHsA. Biosoriune mociuigKeHHS.

Possusanvne 3asdannsa. Axki ymoeu HeobxiOni 0n1a npopocmanna
nHacinna? JIABOPATOPHA POBOTA 1. Oprawmisaiiiss gocirimg:KeHHs
BIIJIMBY SIKOCTi BOAM Ha IPOPOCTAHHSA HACIHHA KBacoJli 36UYAILHOL.

I[inHicHe 3a80anns. Ake 3nHawenHa 6iono2ivHUuXx 00Cni0HceHb Ona
po3yminna npupodu? Bnpaea 0as peazysanus. BuBueHHA ocobJim-
BOCTEH OyJOBU ILJIOAIB KyJInL0a0Ou.

PesyabTaTr

OuikyBaHi pe3ynksTaTyv HaBYaHHA (Y4YeHb / y4yeHuus...)
* niosicHioe cymb: BIOJNTOTNYHOI O JOCHIIXKXEHHA

» opeaHizosye: OOCIIOXEHHA wopo BnnuBy sIKOCTi BOAW HA MPOPOCTAHHA HACIHHSA

* peazye ma OSICHIOE HacmaHosy: Npo 3Ha4eHHsi BionoriyHnx AocrimkeHb Ans
dopmysaHHa MPUPOOHUYOI KAPTUHU CBITY

Camo + ...

Camonasuanus. Komynikamuene 3agdanns. IrpoBa Bupasa. Bin-
rajai Ha3By TBapUHU.

CamoouinwsarnHs. PemponykTuBHe 3aBranHsa. Pisiosoriuni mocsi-
nu I:xozeda Ilpicti.

«Biology» § 1.3. Biological research.
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Cnoea - y6oeuii emicm
Ana yap, wjo Ham asuna ix XUBA NTPUPOJA!

Binbam LLlekcnip (1564-1616) —
sudamHuli aHeniticekuli Opamamype

§1.4. PIBHOMAHITTA XXMBOI NPUPO AU

Kpaca xuBoi npupoau! «Akotw x 6u cunow 6o-
aodieme, cuHi HebecHi NOMOKU, 8U, Oili xmapu, i
mu, naxy4a 3emJe, wo 3 00H020 poduwL 36ipa, a
3 Opyzozo zonyba? Omoce, € 6 mobi maemHi yapu,
wo cmeopwiomsv we Haituwapieniwe» (I'. TroTioH-
HUK, «Bup»). fKi K To yapu cTBOpPIOIOTH Haliua-
piBHiIlIe B IpUpOIi, HATIPUKJIAM, CHiroBOro 6apca?

3MICT

flka OCHOBHaA NpUYMHA Pi3HOMaHITTA XUBOI Npupoau?

IIpuumHOIO PiBHOMAHITTA KWBOI TPUPOAU € NPUPOOHi YMOBU, a
TOUHiIlle — iX pisHOMaHiTHicTh. IlpmpogHUME ymMOBaMU MOMKYTh OyTHU
OyIb-sAKi KOMIIOHEHTH 1 IBUITIA HEKUBOI Ta »KUBOI IPUPOIHU, 1[0 YMOK-
JUBJIOIOTH BUHNKHEHHSA, 3MIMCHEHHSA Ta iCHYBaHHSA HPOSABIB KUTTH.

YuHHUKYA HEXXUBOI IIPUPOAU, ITIO BU3HAUAIOTH IIPUPOAHI abioTmu-
Hi yMOBU, MOMiJIAIOTh Ha NOBI rpynu: KocMmiuHi Ta 3emHi. [lo Basku-
BHX KOCMiUHMX YMHHUKIB HajeXaThb cBiTsI0o CoHIIA, oOepTanusa 3eMJri
HaBKo0J0 COHITA Ta CBOEI oci, a TakoK cuja Taximaa Micamsa, o 3y-
MOBJIIOE€ ITPUILJINBU ¥ BiIJIMBU B MOPAX Ta OKeaHaX. ATMochepHUMU
YUHHUKAMU € IIOBiTPA Ta Horo BJIACTUBOCTI (BOJIOTiCTD, TeMIlepaTypa,
rasoBUi CKJIand), BiTep, aTmMocdepHi omaau; rizpocepHUMU — BoOza
Ta il BJaCTUBOCTI (MJIMHHICTDH, COJILOBUM CKJIAM, TeMIlepaTypa), Teuii;
JitTocpepHUMHU — T'PYHT Ta HOr0 BJACTHUBOCTiI (POAIOUiCTb, KMCJOT-
HiCTBh), TipchbKi mopoau, peibed, ByJKaHIUHA OiAJIbHICTD.

YuHHUKaMU KUBOI pUpoan € ()OPMU KUTTA Ta O0ioJOriuHi ABU-
mia, IO B3a€MOJIiIOTh MiK c00010. IXHill BILIMB BuU3HAUAE IIPUPOIHI
OioTmuHi 3B’a3Ku. BiabHIicTh TaKMX B3a€MOBiTHOCUH KJIacUPiKYIOTH
Ha TPpU TUIIU: NO3UTUBHi, HEUTpaAJIbHI Ta HeraTUBHI.

Bionoria + ActpoHomiAa @ Conuye € rHailbauxcyworw 0o 3emi 3oper,
Y ckaadi akoi € zeaiit ma 8odenv. Asuwia, wo 8i06ys8aomMuvcs 3 YUMU
pevosunamu Ha Conui, cynpogodiucyiomucs 6UudiJeHHAM ceimaa il me-
naa. Axum yunom CoHye 6u3HAYUAE iICHYBAHHSA MA Pi3HOMAHIMHICMY
JHeueoi npupodu Ha 3emai?

AKi € piBHi 6iopisHOMaHiTTA?

MiunuBicTh cepej OpraHisMiB Ta HaAOPTraHi3MOBUX CUCTEM BU3HA-
4awTh AK 0iopisHOMAaHiTTA. Tpaauiiiino 1Ooro posraagaloTh y TPhOX
acIeKTax: pPisHOMAHITHICTh T'eHiB, BUAiB Ta eKocucTeM. AJjie iCHye 11e
po3MaiTTsa OiOMOJIEKYJI JKUBOI IIPUPOIH.
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Y ixHBOMY CKJAJl IIepeBa’kalOTh UYOTHUPHU XIMiuHI ejleMeHTU —
Tligporen (H), Oxcuren (0O), Hirporen (N) Tta Kap6on (C). Ha ixHio
yacTKy mnpumnazae ax mo 98 % . OcobiuBy poJib y pisHOMaHITTI 0io-
MOJIeKYJ Bimirpae KapOoH, aToMu SKOro JIerKO 3B’ A3YIOThCA MiK
co00I0 Ta 3 aToMaMM iHIIMX eJeMeHTiB. 3aBOAKHN IIbOMY BUHHKAE
BCA Pi3BHOMAHITHICTH BYTJIEBOAIB, JimifiB, OiKiB Ta HYKJIEIHOBUX
Kuciior. Haiibinpima pisHOMaHITHICTE cIocTepiraerbes cepen Oiji-
KiB. Ix yTBOpPIOIOTH 20 «4UapiBHMX» aMiHOKMCJIOT, II[0 IOEIHYIOTHCS
B CKJAJHI MOJIEKYJH B PisHiN KiJbKocTi Ta mocaimoBuocTi. Ilimpaxo-
BAHO, II[0 BCe PO3MAaiTTsA »KMBOro Ha 3emJi 3abesmneuyerbes 10'°—1012
pisHOBUAaMm OinIKiB, a TeopeTWYHa KiJbKiCTh MOMKJIMBUX OiJIKiB
carae HemoBipHuUX 3HaueHb — 103, Jlna mopiBHAHHA — 3arajbHa
KinmbkicTs aTomiB y Beecsiri 6a1mspko 100,

I'enemuune 6Giopidnomanimmasa — ye pPi3HOMAHIMHICMb 2eHeMUY-
Hol iH@opmayii npo o3Haku opzaHidmie, wo 30epicacmvca 6 JJHEK
i nepedaemuvca 3a donomozow zeHie. Mwu 111e He omguH pad OyaeMo
3ycTpiuaTucs 3 I[i€l0 «MOJEKYJOI0 *KUTTA», TOK 3BEPHITH Ha Hel
yBary. KoskeH opraHiamM Ma€e cBOIO YHiKaJbHY MreHEeTUUYHY iH(pOpPMAaILiio
Ta CYKYIHIiCTH O3HaK. I'eHeTnuHe O0iopi3HOMAHITTA 3yMOBJIEHE SK
30BHIIIIHIMU, TaK i BHYTPIIIIHIMU YUHHUKaAMU.

s xKoHOI 0cOOMHU XapaKTepHi c¢Boi ocobsmBocti. IIpore mixk
pisHUMHI ocoOMHAMM € 0araTo CIiJIbHHX O3HAK, 3a AKUMM iX 00’€[n-
HYIOTH y BuA. BioJgoriuruit BUI — cykynHicms 0cOOUH, W0 xapakxkme-
pu3yiomuvcsa nodionicmio 6udo8ux 03HAK, BiJbHO CXPEULYHOMbCL Midc
co0o10 i 3aiimaoms neé6Hy mepumopiio-apea..

OcHOBHA IpUYMHA PO3MAITTA BUAIB — PiBHOMAHITHICTH YMOB Ta
3maTHiCTh opraHisamiB mo agmamrariii. HaGip mpucTocyBaHb y KOMKHO-
ro 0ioJioTiuHOrO BHUAY VHIKaJBHUMI. 3TigHO i3 3aKOHOM TI'€HeTHYHOI
pisHOMAaHITHOCTI B IPUPOAL He icHye ABOX iCTOT OZHOTO BuUAY 3 abco-
JIIOTHO OJHAKOBUMU O3HaKaMu. I B TOMy BeJIMKa MYyJpPiCTb IIPUPOAU:
AKIIO0O 4YacTMHA OCOOMH THHEe, TO iHIIAa BUWXKHMBE W NIPOIOBIKUTD
icHyBaHHA BUAY B 4Yaci.

Exocucmemmne 6iopisnomanimmasa — 1e po3MaiTTsa
€KOCHCTeM, 3yMOBJIEHe IMPUPOIHUMHU YMOBaMU TEPU-
TOPili icCHYyBaHHS Ta PiSHOMAaHITTAM OpraHi3MiB, MiK
AKUMU BUHUKAIOTh B3aeMO3B’sA3KU. KExocucremu
IOIiIAIOTHL HAa BOMHI Ta HaszeMHi.

Bionoria + Ximia ¢ THK — monexyaa-rociii cnad-
K080% iH(popmayii 6 ycix opzanizmise. Ak po3xodosy-
emuvcsa yeil ckopoueHnuil sanuc?

Yomy 6iopisHOMaHITTA Ta reopisHOMaHITTA noB’A3aHi?
I'eopisnomanimma — e pi3HOMaHITHICTH Ta PO3NOALI IPUPOSHUX

eJIeMEeHTIB i mporeciB He:xuBoi mpupoxu. Moro CKIafOBUME ejleMeH-

TaMMW € 3eMHi Mmarepianu (ripcbki mopomm, MiHepaJsu), Boxa, I'PYHT,

18




¢dopmu penbedy, reosioriuHi mpoiecu (rOpOyTBOPEHHSA, 3€MJETPYCH,
ByJKaHiUYHA MiAJIbHICTH, IEpEeMiIlleHHA ocany), AKi (OpMYyIOTh Ti um
iamri minauxku 3emuti. 'igpocdepa, adiTocdepa it armochepa 3 il Bu3Ha-
YaJbHUM BILJIMBOM Ha KJiMaT TiCHO B3a€MOIIOB’s3aHi MixK co00Ii0 Ta 3
PiBHOMAHITTAM JKMBOI IIPUPOIU.

l'eopisHOMAaHITTA pPOBrIAmAETHCA SK OCHOBa OJis OiopidsHOMAaHIT-
Tsi. AGioTHMUHI 0COOJIMBOCTI Ta mpoIecw MeBHOI TepuTopii cTBOpIO-
IOTh Pi3Hi IpUpPOAHiI YMOBU icHyBaHHsA opraHisdmiB. Kosu 3amiHoeThCs
abioTuuHe cepemoBUINeE, BiAOyBalOThCS 3MiHM OpraHi3MiB, BHIIB Ta
exocucteM. OT:Ke, BILJIMB T'€OPi3HOMAHITTA Ha PiSHOMAHITTS KUBOI
MIPUPOAU I'PYHTYETHCA Ha iflel pisHOMaHiTHOCTI HEKUBOI ITpupoau — 3i
30iIBIIIEHHAM MiHJIMBOCTI a0iOTUYHUX YMHHUKIB 3pOCTa€e i JocTymHUMI
IIPOCTip AJISI IIPUCTOCYBaHb, IO Bele A0 OiabIoro 6iopisHoMaHiTTA.

KopoTKoO npo ros0oBHe

) PisHOMaHITTA XMBOI Nnpupoaun — Lie po3maiTTa hOpM XUTTS Ta BioNOoriYyHMX ABULL,
Lo iCHyBanu Ta iCHyt0Tb Ha 3eMni, 3yMOBreHe Pi3HOMaHITHICTIO MPUPOOHUX YMOB
iCHYBaHHS1.

) OcHOBHI piBHi BiOPI3HOMAHITTS! — reHETUYHE, BUOOBE Ta EKOCUCTEMHE.

) BiopisHOMaHITTS TiCHO B3aeMOMNOB’A3aHe 3 reopPi3BHOMaHITTSM.

AifanbHIiCTB

Hasuanvne 3agdanna. Yomy sxuea npupoda 6invul pisHomanim-
Ha, aHninm Hemcueéa? Onopna cxema 0as ananizy. PisHOMaHiTHiCTH
JKUBOI IPUPOIU.

Possusanvrne 3agdanna. Yomy romaxu — HalwucervHiua zpy-
na meapun? Ilpaxmuyna énpaséa. JocnigKeHHS TPUCTOCYBAJIbLHUX
O3HAK 30BHINIHBKOI OYIOBU MpPasHe8020 Xpyuia.

Ilinnicne 3aedannsa. IIlo € npuwunol eKocucmemHozo pi3HO-
manimmasa? Bnpaea 0aa nepexonanocmi. I'eopidHOMaHITTA Ta IOTO
BILIUB Ha OiopisHOMAaHiTTA.

PesyabTaTr

OuikyBaHi pe3ynsTaTv HaBYaHHSA (Y4eHb / yyeHunus...)
* aHanisye: npu4mHn BIOPISBHOMAHHITTA

« aHanisye pesynsratu: JOCHIOXEHHSA pisHomaHiTHOCTI Komax

* BUWSBMSE NEPEKOHAHICTb Ta OBI'PYHTOBYE: BaXMMBICTb 3HaHb NPO 3B’A3KN MiX 6io- Ta
reopisHOMaHITTaM Ans gopmysaHHs NMPUPOOHNYOI KAPTUHU CBITY

Camo + ...

Camonasuanns. Iliznasanvue 3a8danns. IlpaBuno-opieatup «Po-
06oTa 3 MiKPOCKOIIOM» .

Camoouiniosanns. IIpodykmueno-KOHCMPYKMU6He  3a60AHHA.
YuHHUKY HEKUBOI MPUPOAU Ta OKPEeMi IPUCTOCYBAHHS TBapwWH.

«Biology» § 1.4. Diversity of Animate Nature.

J
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Ak6u Ha 3emni He Byno xxumms, 06auyys ii 6y10 6 maxkum xe
He3MiHHUM i XiMiyHo iHepmHum, AK Hepyxome o6auyys Micays,
AK iHepmHi ynamku HebecHux ceimun.

Bonooumup BepHadcekuli (1863-1945) -
8udamHull yKpaiHcoKull Haykoseub

§1.5. MOTIK PEYOBWUH, EHEPTII TA IHOOPMALIT

UikaBo! «3sip i nmax, kaminv i 3ipka — yci mu odHe,
yci odHe... — npumosaana Kobpa, onycmuswu kanwyk
i mexc noezoiidywuucv y npomixky mix Odimomu. — u-
muHa i 3mis, 3ipka i kKaminb — yci mu o0He...» — THcajaa
aHriiicbka nucbMmenHuinsa lIlamena Jlinmon TpeBepc y
noBicTi «Mepi Ilonminc». IIlo 06’eqHye Bce KuBe U He-
JKUBe B €qUHY IijgicHicTh mig HasBoo [TPYTPOIA?

3AKOHOMIPHOCTI NPUPOOU
MOTIK PEYOBWH, EHEPTII TA IH®OOPMALUII — ye cykynHicms npouecis,
w0 30iticHMb HaOXOOXKEHHS, MepemeopeHHs U sUdaneHHs Pe408UH,
eHepeii ma iHghopmauii 8 MpupoOHUX cucmemax. YCi npoLecu NoToKy
peYvoBUH, eHepril Ta iHbopmaLii TICHO B3aeMOMNOB’A3aHi
1 BinbyBaloTbCSA 3riAHO 3 YHiBEpCanbHUMM 3aKOHaAMM NPUPOAMN.
Lle 3aKkoHu 36epexxeHHs1 eHepaii, nepemeopeHHs1 eHepeii, 36epexxeHHs Macu.
MoTik peyoBuWH, eHepril Ta iIHopmalLii € OCHOBOK MaTepianbHOI E4HOCTI
CBITY, CYTHICTb AKOI B NOAiIGHOCTI BCiX 06’EKTIB Ta ABULL, NpMpoaWn.

3MICT

Yomy noTiK pe4OBMH — OCHOBA €EAHOCTI HEXXUBOI Ta XXUBOIT NpupoAun?

MarepianbHa €QHICTH CBITY BUABJAETHCA HacamIepel y €IHOCTL
ximiuHOro ckKJany o6’exktiB BeecBiTy. [0 cKIaay *KUBUX CHUCTEM BXO-
IATH Ti caMi eJleMeHTH ¥ HeOpraHiyHi PeYOBUHU, IO € B TiJlaX HEXKU-
BOI IpUPOAU, IPOTE B iHIIUX KiJIbKICHMUX CHiBBiZHOIIEHHAX.

JHKuBi opraniamu 3 HeXKMBOI IIPUPOIN OTPUMYIOTH XiMiUuHi ejleMeH-
TU Ta HEOPraHiyHi peuoBMHM I YTBOPIOIOTH 3 HUX BJACHI OpraHiuHi
croyiyku. BapBucricTh KOJBOPiB i BiATIHKIB, HeMMOBipHiCcTHL HATY-
paJbHUX apoMarTiB, YTiJIeHHA Kpacu i rapMoHil B pisHOMaHITTI (hopm
BU3HAYAETHCA BJIACTUBOCTAMU 8Y2/1€600i8, HUPiE, 0ilKi6 1 HYKIeIHO-
8UX KucJiom.

fxa K poab XiMiuHMX peuoBUH y KuBiii mpuponi? OcHOBHA IXHS
dbyuknia empyxmypra. 3 6inkiB O6yayeTbca Tino Bcix opraHiswmis,
HeopraHiuHi coji Ta OKCHUAM YTBOPIOIOTH 3aXMCHI CTPYKTYpPHU, Pe3epB-
Hi yTBOpM (hOPMYIOTH 3a3BUUail KuUpu i ByryeBoau. PeuoBuHU MO-
KYTh BUKOHYBAaTU U eHepzemuuHny Ta inpopmamuény pysrnii. Taxk,
mosieKkyan AT® — yHiBepcaabHUN aKyMYJATOP €Hepril B KJIiTHHAX, a
iH(OopMaTUBHUMU MOJIEKYJaMU KUBOTO € HYKJEeIHOBI KUCJIOTH.

ITorixk peuoBuH y 6iocmcTeMax B3a€MOMIOB’ I3aHUUA 3 OOMiHOM eHeprii
Ta iHpopmarii i Mae 3akoHOMipHUI XapakTep. PisHoMaHiITHI mepeTBo-

[)]e7] HEk
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PEeHHS PEeYOBUH BifOyBaIOTHCA 3TiHO i3 3aKOHOM 30epejceHHA macu
Ppevo6uH, 0O3HAVIOMJIEHHA 3 AKUM BifOyZeThes i, yac BUBUEHHA XiMii.

Bionoria + lMpupopa @« Budamuuil imaniiicokuil
xydoxucHuk, eunaxionuk i euenuil Jleonapdo da Binui
0ye 3auaposanuil 6odoio. «Bodi dana uapiéna cuna —
cmamu cokom xHummsa Ha 3emair. OuiHu 3HAYEHHA
600u 011 NOMOKY pewo8uH, eHepezil ma iHgopmauii &
JHeusiil npupodi.

flke 3Ha4YeHHA eHeprii Ta AK BigbyBalOTLCA il NepeTBOPEHHA B XKUBIl
npupogai?

JKuBa mpuposa 3maTHa BUKOPUCTOBYBATHU, BUBIJIBLHATHU, IIEPETBO-
pOBaTH eHeprio 330BHiI, II0 € ii BM3HAYAJBbHOIO BiAMIiHHICTIO Bif
He:xxuBoi mpupoau. EHepria CoHIA HaaxoguTh m0 KuBoro 3 Kocmo-
cy. Ii mOrJIMHAIOTH POCIAMHM i BUKOPHCTOBYIOTH AJIA (POTOCHHTE3Y —
YTBOPEHHS IIPOCTUX ITYKPiB. OKMCHEHHS CUHTE30BAaHUX BYTJIEBOMIB Y
nporeci AuxXaHHA CYIIPOBOIKYETHCSA BHUILJIEHHAM €Heprii, AKYy *KuBi
icTOTM BUKOPHUCTOBYIOTH IJA JKHUTTEMIAIBHOCTI. YcepeamHi KMUBOTO
eHepria 3a3Hae 3MiH: CBiTJIOBa e€HepPrid BUJO3MIHIOETHCA B XiMiuHY
eHeprilo peuoBUH, XiMiuHa — y MeXaHiuHy eHepriio pyxy. lospiBau-
HA COJIOAKUX I'POH BUHOTPANY, CBIiTIHHSA JKYKiB-CBITJIAKIB, IIIO0OHUM
TaHOK SITOHCHKUX JKYPAaBJiB — yce Ile IPUKJaAU TUBOBUKHUX IIepe-
TBOPEHb eHeprii, peyoBUH Ta iH(opMaIlii y »KuBiii npupomi.

ITorik eHeprii Ta il 3miHu B OiocmcTemMax MaiOTh 3aKOHOMipHUMI
xXapakTep i BimOyBaroThCA 3TiAHO i3 TAKMMHU YHiBepCcaJbHIMHI 3aKOHAMU
IIPUPOAY, AK 3AKOH 306epejrceHHA eHepzii Ta 3AKOH nepemeopeHHA
enepeii. CyTHiCTH IUX 3aKOHIB HaM pO3KpuUBae (isuka.

Bionoria + NMpupoga & Ak nHasusaemuvca Gionoziu-
He CB8IMiHHA Y C8iMAAKA 36U4AllH020, Nid uac AK020
XiMiuHQ eHepzisi nepemaeopremMusbCa iy c8imaosy?

fAlke 3HaYeHHA iHbopmaLii AnA XKuBOI Nnpupoan?

Iudopmaliisa € BmacTuBicTiO eHeprii, 306epiraeThbcsa 3a y4acTiO pedo-
BUH 1 IlepefaeThbCca y BUTJIAAL CUTHAJIB, III0 MalOTh Qidu4yHy, XiMiuHy
yy Oiosoriumy mpuponay. Hampukiaan, csiTisioBa imdopmarliia mpo 3a-
OapBJIeHHA NPUPOAHUX TiJl UM 3BYKOBa iH(opMaIllia mpo rpiMm MamThb
(¢isuuny npupoay, 3anaxu NPUPOSHUX TiJ BU3HAYAIOTHCA XiMiUHUMU
peYoBMHAMMU.

Bsaemogisa »KuBOI mPpUPOAU 3 HEXKHBOIO IIepeadadvae IIOCTiliHe OT-
pUMYyBaHHS 30BHIITHBOI BXifgHOI iH(popMmarii mpo 3minm, 1o BigdyBa-
IOThCA B HABKOJUIITHBOMY cBiTi. JKuBi cmcremm 3pmaTHi cnpuiimaTu
pisHi BOJMBU cepemoBUINA i BiAIOBIJHO 3MIHIOBATU CBOIO KITTEI-
anpHicTh. I[a BracTuBicTh BUBHAUAETHCA AK nodpasaugicms. BoHa €
OCHOBOIO 1HIIIOI, He MEHIII Ba’KJIMBOI 3JATHOCTI JKMBOTO IIPUCTOCOBY-
BaTHCA OO0 yciel pisHOMAHITHOCTI YMOB cepefoBUINlA iCHYBAaHHA, AKY
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imMmenyioTh adanmusrnicmio. JKuBi cucTreMu MaOTh BJACHY BHYTPiIITHIO
reHeTHYHY iH(OpMAIlilo, IMO IIepelaceThCA B CIAJ0K 3a IOIOMOIOI0
rexis. Tomy ii 111e Ha3WBaIOTh CHAJAKOBOIO iH(popMaIlieo, a 3aTHICTb
JKMBOTO IIepeJaBaTU CBOl O3HAKM 3 MOKOJiHHA B MOKOJIiHHA — cnaod-
Kogicmio.

s

Bionoria + EKonoria ¢ Axy ingopmauiro
0 iHWuUX opeaniamie nodarwmbs «0ui» Ha
Kpuaax nesHux eudié memeauris?

KopoTKo npo rosnoBHe

) OcHoBa e4HOCTI NPUPOAN — MOTiK PEYOBYH, POIb SIKOTO MOB’si3aHa 3 TPbOMa OCHOBHM-
MU PYHKLISIMU XIMIYHUX CMIOMYK: CTPYKTYPHOK, EHEPreTUYHOO, iIH(POPMAaTUBHOIO.
[xepenom eHeprii, ika 3ano4aTKOBYE BCIO Pi3HOMAHITHICTb il NepeTBOpPEHb, € CoHLLE.

) 3aBAOsAKM 30BHILLHIN BXigHIV iHdbopMaLlii 34INCHIOETLCA NOAPAa3NMBICTb Ta aganTUB-
HICTb KMBOTO, BHYTPILLUHSA reHeTudHa iHopmauis 3abe3nevye XUTTEQIANbHICTb,
PO3BMTOK Ta 3B’sI30K MOKOMiHb Y Yaci, a 30BHILLHA BUXigHA iHbopMaLlis opraHi3oBye
B32EMOZIH0 MiXK XKUBUMW CUCTEMAMMU.

AIA/IbHICTb

Hasuanvne 3a60anns. IIJo cninvnozo mixe #u6010 ma HeHUB0I0
npupodor? Onopra cxema 0asa oyinioéanus. IloTik peuoBuH, eHeprii
Ta iH(popMaIrii.

Possusanvre 3asdanna. Ax doeecmu ednicmsv Hu60i ma HeHUE0L
npupodu? JlabopamopHa énpasa. JlocainsxeHHs Ipoliecy BUIIAPOBY-
BaHHA BOJAY POCJIUHAMU.

Ilinnicne 3a80anna. AKe 3HAWEHHA NOMOKY pe4wO6UH, eHepezii
ma ingopmayii dna sueux opzanidmie? Bnpasa daa eubiprogocmi.
IToayHuuysa cadosa Ta TOTiK pevyoBUH, eHeprii Ta imdopmarrii.

Pe3syabTaT

OuikyBaHi pe3ynbTaT HaBYaHHSA (Y4eHb / yyeHuus...)
* ouiHoe 3HaHHs: npo NMOTIK PEYOBWH, EHEPTII TA IHOOPMALLIT Ta oro 3HayeH-
HS ANS XXUBOT NpMpoamn
* oujHtoe pesynbmamu: QOCNIOXXEHHA 3 BunapoByBaHHSA pocnvHamMu BOAM

* usesnsie subipkogicmb ma OUiHIE 3Haqyu4icm5,: 3HaHb MOTOKY PEYOBUH, eHeprii Ta
iHdopmauii ana opmysaHHa MPUPOOHUYOI KAPTUHU CBITY

Camo + ...

Camonasuanna. IlinnicHo-emouiiine 3asdannsa «lloBara mo nep-
JKaBHOI MOBH». BmpaBa-BigmoBigHicTb. K IpaBUJILHO Ha3UBATU
KBITKOBi POCJIMHU YKPaiHCBKOIO MOBOIO?

Camoouinioeanns. IIpodykmuerno-meopue 3a60aHHA. SHAUYEHHA
30BHIIIHBOI iH(pOopMaIii a1sa OmKiiI.

«Biology» § 1.5. Flow of substances, energy and information.
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lMpupoda mak npo ece nodbana,
W0 Noecro0u NI0OUHA 3HAX00UMb, YOMY HAB4YUMUCA.

JleoHapoo 0a Binyi (1452-1519) -
imaniticekuti XyOOXXHUK, HayKoseyb, BUHAXIOHUK

§1.6. XUBA NPUPOAA TA MNPUPOAHNYO-HAYKOBA
KAPTUHA CBITY

Aymaemo pasom! ¥V BupaTHoOro ykKpaiH-  Jlob6u npupody

cbKkoro Tmoeta Maxkcuma Puabcbkoro He sIK cum8or
(1895-1964) € uymoBi pAAKM TPO IIPU- Lywi ceoe,
pony. ¥ uomy miHHicTH mpuponu? Yomy JTrobu npupody
MOTPiOHO JTIOOUTU IPUPOAY He 1 cebe, a He 0ns cebe,
IJis Hei? Jlrobu ons Heil
3MICT

flke 3HAYEHHA ANA NOAUHU MAE Ni3HaAHHA Npupoau?

H:xepesiom mismanHa € npupoga. CTuKawuymch 3 IPUPOSHUMU
o0’eKTaMu Ta ABUIIIaMU, JIIOAWHA 3a JOIOMOIOI0 OPraHiB YyTTiB Ta
MUCJIEHHA OTPUMY€E HaWpiSHOMAaHITHIIII 3HAHHSA.

CykynHicTh HAYKOBUX 3HAHb PO IIPUPOAY, y3araJbHEHUX Y BU-
A4l 3aKOHOMipHOCTel Ta 3i0paHUMX y €IWHY IiJIiCHY cucremy, Ha-
suBaTb [IPUPOJHNY0-HAYKOBOIO KAPTHHOIO CBITY. Taxka
cucteMa (POPMYETHCA 3aBAAKM 00’ €THAHHIO HaWBAKJIUBIIINX 3HAHD
3 Oiojorii, ¢isukm, ximii, reorpadii, reosorii, acrpouomii. Ile HeoO-
XiTHO IJIA CBiTOBiAYYTTS, CBITOCOPUHHATTS Ta CBiTOOAUEHHS KOMKHOIL
aoanHu. BoHa clipusae pO3BUTKY MUCJIEHHS, ()OpMyBaHHIO IIPaBUJIb-
HUX YABJIEHDb IIPO BJIACTUBOCTI Ta CYTHICTH ABUII] i IIPOILECiB IIPUPOIH.

OcHOBY IpUPOAHUUYO-HAYKOBOI KAPTUHU CBITY CKJIAQAOTH (hyHAA-
MeHTaJbHi NOHATTA (Mamepid, pyx, npocmip, wac), IpUHIUNN (Mame-
pianvHa €0Hicmb npupodu, 3a2albHUL 368’A30K A6UW, CUCMEMHICMb,
pisHegicmb, camoopzaHnidayisi, e60L10YI0OHI3M), 3aKOHOMiIpHOCTI (3aKo0-
HU 30epedcenns il nepemeopeHts peHoBuHU il enepzil, po3BUMKY).

¥ craHOBJIeHHI Ta PO3BUTKY NIPUPOAHUUYO-HAYKOBOI KAPTUHU CBIiTY
BasKJMBY POJIb Bimirpae Oiosiorisa Ta ii TeopeTWUHi ysaraJbHEHHS Y
BUTJIALL Teopil, 3aKOHiB, NPUHIINNOIB, akcioM. TakKumMmy 3aKOoHOMIip-
HOCTSIMM B CTPYKTYPiL CydacHOI KapTUHU CBITYy CTaJu: e80.IuiiiHe
B8UeHHA, YUeHHA Npo OiocPhepy, KAIMUHHA, XPOMOCOMHA, MYMAUILHA
meopii, ceHemuyYHi ma eKoJL02iuHi 3AKOHU.

BIO/IOTIA + ®inocodia @« Vsidnosionime sanpono-
HoB8aHi YHigepcaavbHi nonamma Qinocoii (1—5) ma ixui
susHauvennsa (A—/]). 3a ymosu npasunbnozo 6ubopy 6i0-
nosideil 6u ompumaeme im’s YpPaAHyY3vK020 CKYabnmopa,
axuil € agmopom ckyavnmypu «Mucaumenv».




1 mamepisa O sud mamepii, nog’sssaHuUll 3 YacCMuUHKamu, W0 Marmb Macy CrioKOK
2 peyosuHa | [ kinbkicHa mipa pyxy U e3aemoOii ecix sudie mamepii

3 eHepais E cuesHanu, siki cucmema sudae, criputimae U rnepemeoproe
4 jHepopmauyis | P yce me, wo icHye y Bcecgimi He3anexHo 8i0 Hawoi cgidomocmi
5 none H eud mamepii, sika 30ilicHIOE 83aeMODit0 MK HacmuHKamu

AKi OCHOBHi HaNPAMKM Ta 3HaYe€HHA Cy4acHUX 6i0/N0oriYHUX gOoCaiAKeHDb?
HesnauHa Ta HepOSYMlHHH MIPUPOAHUYO-HAYKOBOI KapTUHU CBi-
Ty, 3aKOHOMipHOCTel, AKi BU3HAUYAIOTh PO3BUTOK IPUPOAH, Bele 10
BUHUKHEHHSA IIPO0JieM, IO NMPU3BONATH OO PYHHYBaHHA I 3HAUHUX
BTpPaT y IPUPOIi, CTBOPIOIOTH 3arpo3y icHyBaHHIO JmoacTBa. Cepen
HaWaKTyaJbHIMMUX — i cydyacHi mpobjieMu TPUPOIHUUOTO 3MicTy, abo
mpo0JIeMH CHCTEMU «CYyCHiJIbCTBO-Ipuponaa». lle mpobsemu roJio-
Iy ¥ HecTaui BOAM, HAAMIpHOTO BUKOPHCTAHHS PeCypcCiB IIpupoau,
nepeHaceJieHHA 3eMJIi, IIodBa I MOIIMPEHHA HOBUX 3aXBOPIOBaHb,
3a0pygHeHHS TOBKiNIsA, mpoodsema 6esnexu AEC, smeHmenua 6iopis-

HOMAaHITTs, BifiHU, mIpobJyeMu ocBoeHHs Kocmocy.

CyuacHi OiosoriuHi mociaimxkeHHA BimOyBailoThCcs B OaraTbox Ha-
OpAMKax i MaloTh 3HAYEHHS [JId HaWpPisHOMAHITHIIINX Tarysei
nignpHOCTI JioguHM. 1sa mpuKIamgy:

« OxopoHa 300p08’s: MOCHiIKeHHsS TeHOMY JIIOJWHU, BUJIiKOBYBaHHS
CIAaAKOBUX XBOPOO, BiAKPUTTA e(PeKTUBHUX JiKiB IIPOTH iH(PEKITili-
HUX 3aXBOPIOBAHbB.

« OpeaHizauyisa xapyy8aHHs: BUSHAUEHHA MOKJIMBOCTEN BUKOPUCTAH-
Hf TeHEeTUYHO MOAM(PiKOBAHMX XapPUYOBUX IIPOAYKTIB, TEXHOJOTiH
«IIITYYHOTO» M’ fAca.

« Cinvcvke, Jaicoee ma pubHe zocnodapcmeo: CTBOPEHHA COPTiB
POCJIUH i IOpia TBapwWH, CTIHKMX HPOTH XBOPOO Ta IPOAYKTHUBHUX
B YMOBax IJIo0AJILHOTO MOTEILTiHHA.

« Ilepepobna npomucnogicmsb: BIZKPUTTA MiKpoOpraHismiB, dAKi
3IaTHI PO3INENIIOBATH ILJIACTUK, IIepPepolJATH opraHiuHi Bigxoawu,
IIPOAYKYBAaTH OpTaHiuHe ITaJIMBO.

* Haykosa it mexniuna 0iaivHicmyv: BUKOPUCTAHHA 3HAHBb IIPO Opra-
HidMm Ta OioJoriuHi ABUIA OJIS CTBOPEHHS TEXHIUYHWX IIPUCTPOIB,
OPpUJIALiB i IpoIleciB.

Biosnoria + IHxeHépia & Texcmuavhi 3acmio-
Ku nid Ha36o010 aunyiku (3a KOpOOHOM HA3UBAIOMDb
Velcro ) euzomosasiwomuca i3 HeilllOHA, 60J0KHA AKO-
20 npu HazpieaHHi 3azuHalomvcsa 6 zaveuku. Ider
Aunyyox nidkasana inxcenepy /1. Mecmpanio ecim
gidoma pocauna, Ha38a Akoi... (Arctium lappa ).

Lo Take 6iosoriuHi BigkpurTa?

IlisHaHHA KUBOI IPUPOAU IPU3SBOIATH A0 BaKJINBUX BUHAXO/iB Ta
BiIKPUTTIiB, IO CTAIOTh HAZOAHHAM JIOACTBA. BuHaxig — 1e cTBOpeH-
HSA TOTO, IO He icHyBaJO paHille, a BiZIKPUTTA — Iie Te, IO iCHYBaJIO
pamime, ase #He O0yso Bimomo. B icTopii srrozcTBa 0esiriu BiZKpuUTTiB
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Ta BUHAXOXiB, IO 3MIiHWJIU YABJEHHA NIPO IIPUPOAY Ta CIPUAIHU
po3BUTKY ItuBijgizarii. Ile BiZKpuTTA BOrHIO, rpasirariii, X-mpome-
HiB, a BUHaX0au — KOJIeco, JPYKapChbKUU BepcTaT, KOMIIac, IIapoBa
mainuHa, Teiaed@oH, imTepHer. IlouecHe Miclie B IILOMY IEpPeJIiKy
MOCiZaTh BiIKPUTTA Oiojorii.

Biosoriune BIiAKpUTTA — IIeé HAYKOBEe JOCATHEHHS, SKe Bif-
OyBaeTbCcA B Mpolleci IiBHAHHA KHUBOI IIPUPOAU, YCTAHOBJIEHHS
He3HAlOMUX paHimie 3akoHOMipHocTell. [[o HallBaAXKIUBIIIINX MOXK-
Ha BifHECTHW BiIKPUTTS HOBUX PEUOBUH (HYKJEIHOBUX KHCJIOT, OiJI-
KiB, auTubOioTUKiB, BiTaMiHiB, JiKiB), KJiTHH (cTOBOYPOBi KiaiTuHH,
iMyHOKOMIETEHTHI KJIITMHU), HEKJITUHHUX (POPM KUTTA (IIpioHiB,
BipyciB), opraHiamiB (CTBOpPEHUX JIIOAMHOI0 HOBUX COPTiB POCJIUH Ta
opi TBapuWH, TeHETUYHO MOAM(piKOBAaHUX OPraHi3MiB, IPUPOIHUX
30yIHUKIiB 3aXBOPIOBaHb MAaJApii, Ty0OepKyJabO3y), MeTOHiB (macre-
pusalis, BaKIIMHAIIiA), OioJIoOTiuHMX IIpoIleciB (IITyuYHe 3aILIigHeH-
Hs, TPaHCILJIAHTAIlisd OpraHiB).

OmiHmTH 3HAYYIIICTH TOTO UYMW iHIIOTO BiAKPUTTSA MOJIA CYCIiJb-
CTBa — CIIpaBa He OJHOTO POKY U HaBiTh He ogHOTO mecATUIiTTSa. Came
Tomy HobesiBcbKka mpemida, 10 € HAWITPECTUIKHIIIIO BiIBHAKOIO IJIs
HAYKOBI[iB, NOPUCYIKYETHCSA JIUINEe 3a BiAKPUTTA, AKI OpoHAMIIN
ImepeBipKy Yacom.

KopoTKoO npo ros0BHe

) OCHOBOI NPUPOOHNYO-HAYKOBOI KAPTUHW CBITY € 3HaHHS NMPUPOOHUYNX HayK.

) Ha cyyacHomy eTani po3BUTKY CyCNinbCTBa 3 YCiX MPUPOAHNYMX HayK came Biono-
riYHi JOCNIMIKEHHS MatoTb BEMMYE3HE NpaKkTUYHE N HayKoBe 3HaYeHHs.

) HaykoBi JOCATHEHHS 3 BUKOPUCTAHHAM 3HaHb XXMBOT NPUPOAM, L0 MakoTb BaXnvBee

3HaAYEeHHS AN PO3BUTKY JTHOACBLKOrO CyCninbCTBa, Ha3nBawTb BionoriyHMMKn Bia-
KPUTTAMM.

AianbHICTD

Hasuanvne s3asedanna. Axe 3HavwenHHA 3HAHb memu 0na ¢op-
MY6AHHA NPUPOOHULO-HAYK060L Kapmunu ceimy? Modenweanns
3amicmy memu. €AHICTD }KUBOI Ta HEXXUBOI IIPUPOAU.

Possusanvhe 3a60annsa. Ake 3navennsa 6ionoz2itHux 6i0Kkpummie
dna pozeumky cycninvcmea? /[ocaidHuyvka énpasa. I'amysi 6ioso-
riYHUX 3HaHb, 0i0OJIOTIUHI BIiAKPUTTSA Ta 1XHE 3HAUEHHH.

Ilinnicne 3a60anna. Ake 3HaveHHA maromMb 3HAHHA HUBOL NLPU-
podu 0na ycniuwtHoz0 xumma 6 couyionpupodnomy cepedosuuyi?
Ilpesenmauis npoekmy Ha 00HY 3 BUOPAHUX MeEM.

Camo + ...

CamoouinwsanHs. SIKi Moi pesyabTaTH HABYAJbHOI IifAJBHOCTI
BIIPOJOBIK TeMU?

Hiaznocmysaavue 3a6danusa. Bupasa. CamMooIiHKa yCIinIHOCTi.

«Biology» § 1.6. Animate Nature and Natural Science Worldview.

J
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\ Tema 2. BIPYCWU. BAKTEPII. APXEI

Bipycu - ye «<no2aHi HosuHu» 8 nak68aHHi 3 Ginkie.

Mimep bpatiaH Medasap (1915-1987) — aHenilicekuti 6ionoe,
naypeam Hob6enigcokol npemil 3 gizionoaii ma meduyuru (1960)

§ 2.1. BIPYCH

Posbupaiimocs! «Jocaidxenns ipycie — ye uy0co ®
Had3suuailno saxcause. I He gapmo dompumysamu- %

ca nozasadie npo me, wo 8ipyc — ue 3a8x#0U ULOCDH
wridnuse. Hi! YV 99 % sunadkie we wocv kopucne L\\ L
oaa nac» (E. Kamamnom). ITikaBo, XTo 3 HAyKOBIiB * ® ,

Mae€ paillifo: Ti, XTO BBaXKalOTh 1X MIKiIJIUBUMHU, Ti,

XTO BU3HAE iX KOPUCHUMU, YU Ti, XTO CTBEPIKYE, * * ‘
110 KOPUCHUX a00 IIKiAJINBUX BUIIB HeMae?

3MICT

AKi xapakTepHi 03Haku BipyciB?

HayxoBi ydABJeHHs IIIOAO BipyciB HeomZHOPAa30-
BOo 3mMmiHioBanmca. CmouaTKy Bipycu cropuiimaan
SIK OTPYTY, 3TOAOM — SK YsIBHY HeBaromy pinuHy,
e IisHile — AK cKJanHi ximiuHi cmoayku. Huni
MIPUIIYCKAalTh, IO Bipycw € (opMaMu KUTTA Ha
MeXKi MiK "KMBOIO I HEXKUWBOIO IIPUPOJOIO.

HaitBigomimuit ana JIOAUHU Bipyc TIOTIOHOBOIL
mozaiku (BTM), Bigkpuruit me 1892 poxky . Isa-
HOBCBKMM. 3 IIOSBOIO eJeKTPOHHOIO Mikpockoma /1. 3. bydosa eipyc-
6yJI0 BCTAHOBJIEHO, 110 uacTuHku BTM MaioTh dop- HOlvacmurku BTM:

My MAJIMYOK 3aBAOBKKH Osms3bko 300 HM i ckiazga- 10807_;’(;’22:?
I0ThCA 3 OiNKiB Ta HyKJeiHOBOI Kucsotu. Moaekyan 2 — Hykneit o6
0iTKiB yYTBOPIOIOTH 30BHINIHIO 3aXWCHY OOOJIOHKY KUCTOMA

(karcuyg), a MoJIeKyJia KUCJIOTU — BHYTPIIITHIO ceplie-
BUHY 3i cmagkoBoro ingopMmartiero. Ilisuinti gociigkeHHa BUABUIA, 110
y BipyciB MoiKke OyTH IIe OJHAa JOJaTKOBA 000JIOHKA, AKA JOCUTH YacCTO
Ma€ BUPOCTHU [JIsl PO3Mi3HaBaHHA KJIITUHU-«Xa3sdiHa». TaKoXK yCcTaHOB-
JIEHO, III0 HYKJIeIHOBa KMCJIOTa B Pi3HUX BipyciB Moke OyTHU Pi3HOIO —
PHEK uu [THK, oxmo- un gBosaaHItioroBoro (Hampukaan, SARS-CoV-2).
Iloza ririTuHaMmM BipycHi yacTMHKHU (BipioHM) XapaKTepU3yHOThCSA
TaKUMM O3HAKaAMU, AK: HeKJAimuHHa 0y0osa, KPpUCmMaaitHuil cmaw,
gidcymHicmov xummesux Qyuryiil, Hes0amHicms 00 pyxy it pocmy
ra iH. Ile 30amiKye iX 3 TilaMu HEeKUBOI Ipupoau. AJjie, IOTPAIUBIIHT
IO JKUBUX KJITUH, YACTUHKMU <«OKMBAIOTH» 1 IIOYMHAIOTH IIPOABJA-
T OKPEMi 0O3HAKU KUBOTO: CAMO8I0MEOPIOI0OMbCS, BUKOPUCMOB8YIOMb
PEeYOBUHU, eHepzilo ma IHGOpMAUilo, 3MIHIOIMbCA, NOULUPIOIOMbCA.
Bipycu HaBiTh 3maTHi cOiJIKyBaTHCcA MiK co0010.
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Bipycu + InpopmaTtuka @ IJo cninvrozo misx Komn’o-
mepHUMU ma npupodHumu gipycamu?

flka ocHOBHa NpuUYMHa piSHOMaHITTA BipyciB?

Bipycu — unciaenna Ta posmaira rpymna (GopM JKUTTS HAIIOI IJIaHe-
TA. YUeHi BBaXKaloTh, IO iX 0ijbIlle, Hi’K 3ipok y BuBueHomMy Bcecsi-
ti. Haibinb1re BipyciB B armocgepi Ta moBepxHeBuX Bogax CBiToBOTO
okeany. HYomy & ix Ttak 6araTo? OcHOBHA IIpUUYMHA — BeJINKAa KiJb-
KiCTh HOCTYHOHUX OJISA HUX MICI[b iCHYBaHHS — HeaJiueHHAa KiJIbKiCTb
KJITUH pisdHUX KuUBUX icToT. OcobimBO uMcIeHHiI OakTepiodarm —
Bipycu, AKi mapasuTyooTh y KJiTmHaX apxeir Ta Oakrepiii. Tax, B
OmHOMY MiJijiTpi OKeaHiuHOI BOAM MOYKHA BUABUTU OJU3BKO
50 MinbIOHIB IXHiX BipyCHUX YaCTUHOK.

Bipycu pospisATECA 3a po3Mipa-
mu, popmoio, cumerpieo. CepenHi pos-
Mipu GinbmiocTi BipyciB y mexkax Bim 20
mo 300 HM, Xoua € cepel HUX i CIIpaByKHI
BeserHi. Ile mimi-, mama- Ta meraBipycu
3 poamipammu 6amusrko 600 M. Popma
BipyciB HalipidHOMaHiTHiIIA: TaJIUYKO-
moxibHa, KyJemnonioHa, cepruuHa, KybiuHa, roioBuacTa, HUTKOIIOLiO-
Ha ToIlmo. BipycHi yacTMHKM MaOTh TPU OCHOBHUX TUMNHN CHUMETPIii:
cuipanbauii (BTM), kyOiunuii (ameHoBipycm) Ta KomOiHOBaHHMH (y
OakTepiodariB roaoBka Mae KyOoiuHy, a XBiCT — CITipaJibHy CUMeTpii).

AxK i Bci iHMIi opMu KUTTHA, Bipycu KJIacu@ikyoTh 3 ypaxyBaH-
HAM O3HaK moxi6HocTi Ta BimmimHocTi. HaliHm:Kuuii paHr — BHI.
3rigHo 3 maHuMU IHTEepHAIiOHAJIBLHOTO KOMiTEeTy TaKCcOHOMIi BipyciB
(ICTV) ma 2002 pik onmcano 11273 BuzmiB BipyciB, mIpoTe HayKOBIIi
BBaYKalOTh, 1[0 1X y IIPUPOAIL IIOHAML OAWH MiJILIOH, SIKIIO He OiJjbIIe.

In. 4. Tunu cumempii gipycie

Bipycu + ®iToTepania @ Bisvbmu mpu nepwii rimepu 3 HA38U cyuLe-
HuXx abpukocie 6e3 Kicmouok, 08i nepuli nimepu — 3 Ha36 OPYKAPCHLKO-
20 noxunozo wpugpmy i 0a8HLOPUMCLKO020 602a BillHU ma ompumail
Ha38Y JIKAPCbKOL POCAUHU 3 NPOMUBIPYCHUMU BJACMUBOCMAMU.

Aki 6iosoriyHi ABMWa BigbyBaloTbCA 3a y4yacTio BipyciB?

Cepen mHaiiBimomimmmx Bipycis, kpim BTM, € Ti, 110 CIpUUYMHSIOTH
3axBopioBaHHs. HoBi BIAKPHUTTS MOKAa3yIOTh, IO Bipycu — BaXKJIMBi
CKJAQAHVUKMN IPUPOAM Ta YYAaCHUKU 0araTboxX MIPUPOTHUX SBUIII.

In. 5. Bipycu-36ydHuku 3axeoprosaHb fitoOuHU: 1 — 8ipyc epuny; 2 — adeHosipyc C
(F'PBI)); 3 — sipyc imyHoOegpiyuumy noduHu (CHIL); 4 — sipyc eenamumy B; 5 — poma-
sipyc (kuwkosi iHgbekuyii); 6 — naninomasipyc (6opodasku ma HO80YMEOPEHHS)

J
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Hnsa BipyciB xapakTepHi pisHi 6i0TuHiI B3a€M03B’ A3KH, aje HANIOIIN-
PEeHIIIUMU € BiIHOCMHU 3a THUIIOM mnapas3utusmy. lle cmiBicHyBaHHA
BipyciB 3 pisHMMM BUIAMU OpraHi3MiB, 3a SKOr0 BOHU MeBHUI uYac
BUKOPUCTOBYIOTh KJITHMHU iHIIIOTO (Xa3dAiHa) AK I)Kepesio eHeprili
MOXKUBHUX PEUYOBUH Ta CepeloBUINe iCHyBaHHA. Bipycu — BHYyTpiI-
HBOKJIITMHHI ImapasuTm apxeii, 0aKTepiii Ta eykapioriB. Bornm smathi
IPOHUKATH I B OPraHi3M JIIOAUHU KPi3h CJIM30Bi 000JOHKHU, IIIKipy ado
yepes KPOoB i gaJri uepe3 meMOpaHU i 000JIOHKY B KJIITHHU. Y CHIIITHICTH
BipyciB y mpupo/i 3HaUHOIO Mipoio IIOB’si3aHa 3 IXHBOIO 3JATHICTIO IO
MiHauBocTi. Taki 3MiHM BU3HAUAIOTH IIBUAKY MOSIBY HOBUX O3HAK, IIIO
3a0e3meuye MOKJINBICTh 3apasKeHHA HOBUX KJIITUH Ta BUKUBAHHI.

KopoTKo npo rosnoBHe

) BIPYCM (nart. virus — Wwocb 3aatHe OTpYITU) — Lie HEeKNITUHHI (hopMU XUTTS, YTBO-
peHi Ginkamu Ta HyKIMEIHOBUMMW KUCIOTaMM, SKi NPOSIBNSAIOTL OKPEMi 03HAKM XKUBOTO
B KMiTUHaX OpraHi3mis.

) OcHOBHa NpuymMHa Pi3HOMAaHITHOCTI BIpYCiB — PI3HOMaHITTS KNiTUH OpraHiaMiB, SKi
051 HUX € CepefioBULLIEM iICHYBaHHS.

) Ix micue B NpMpoai 3HAYHOK MIpPOKO MOB’A3aHe 3 TakUMK BIOMOrYHUMMN SBULLIAMY,
SIK MapasnuTU3M Ta MIHMUBICTb OpraHi3miB.

AianbHICTb

Hasuanvne 3agdanna. Bipycu — uye ¢popmu scummasa wu Hexwcuei
mina? Onopna cxema 0asa 3anam’amosysanns. Bipycu.

Possusanvrne 3aedanns. Yum pisni ipycu 6idpiznaromoves missc
co6o10? IHpopmayillHo-nowykoea enpasa. BuaBIeHHA iCTOTHUX
O3HaK Jis1 PO3PiBHEHHS BipyciB.

I[innicne 3a60anua. Yu maromsv micye 3HAHHA NPO ipYycu Y Céi-
moznadi ntodunu? Bnpasa 0na susnauenns. Illlo take «CeiTorasan» ?

PesyabTaTr

OuikyBaHi pe3ynkTaTyv HaBYaHHA (Y4YeHb / y4eHuus...)

e BU3Ha4ae 3micm ocHosHo20 rnoHsmmsi: BIPYCWU

* ¢popmynitoe nisHasanbHy rpobnemy: ana IHGOPMYBAHHA npo o3Haku po3pi3HeH-
HS BipycCiB

* BU3Hayae cymHicmsb uiHHICHOT kameeopii: CBITOIMMAL

Camo + ...

Camoopzanisauis. IIpoekmue 3a80arns. Bubupaio IpoeKT Ta opra-
HiB0BYIO IOTO CTBOPEHHSA IJIA IIpe3eHTallii (3axucry).

Camonasuanusa. Ocobucmicne 3a80anHs. BripaBa. IIpaBauBicTb-
OpexJINBiCTh.

Camoouintoeanns. Ilpoznosyseanvre 3asdanns. Tect. Bipycu, 6ak-
Tepii.
«Biology» § 2.1. Viruses.
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PisHomaHimHicmo y nodi6Homy -
00HA 3 HalibiNnbwux MaeMHuyb.

AHOpe Mopya (1885-1967) — ppaHyy3bKkuti NUCbMEHHUK,
maticmep bio2paghiyHo20 XaHpy

§ 2.2. OPTAHI3MHU

YcBigomaremo! Opraniuumii cBiT miaanetu 3eMJjst 00’ eqHye HaWPis-
HOMaHiTHimIiI opranisamu. Ile apxei it 6akTepii, rpmbomoiOHiI opramis-
MU Ta CIPaB:KHi rpudu, BOZOPOCTi i Ha3eMHi POCAMHT, OJHOKJII THHHI
eyKapioTu Ta TBapumHHU. ¥YCi BiApidHAIOTHCA HU3KOIO OCOOJMBOCTEM,
IpoTe MAalOTh i MOAiOHI OBHAKM — O3HAKU KUBUX iCTOT.

3MICT
Y yomy nogibHicTb ycix opratismis?

JHusi icrotu, abo opranizmu, no0ydosani 3
kKaimun. IxHe Timo mMoyKe mMaTu pisHy (Qopmy um
po3mipu, mpore 000B’A3KOBO CKJIAAETHCA 3 OOHiel
yy 6araTboxX MiKPOCKOIIIUHUX JKUBUX YaCTOK.

CykynHicTh mporecis, 10 3a6e3neuyrTb PyHK-

H%OHYB&}HHH OpI“aHi.'?,Mi.B, Ha3WBAKOTh JcUMmMme- 1. 6. Maxaok —
dianvHicmio, a OKpPEMi NOpolecu — KUTTEBUMU natieidomiwuil
dbyaKIiaMu, abo npouecamu iHummedislbHOCMI.  ymemenuk YkpaiHu
Ile 'xuBseHHA, TUXaHHA, TPAHCIOPT PEYOBUH, BU-
IiJIeHHdA, OTI0pa, PyX, POBMHOMKEHHA Ta iH. B OMHOKJIITUHHUX IIpOIlecu
JKUTTENIAIBHOCTI 3QiMCHIOIOThCA YacTHHAMHM KJITHMHH, a B Oararo-
KJITHUHHUX — TpylaMu KJITWUH, 1[0 YTBOPIIOTH TKAHWHU, OPTAHU Ta
cucteMu oprauiB. Hampukaazn, 6epe3oBuii CiK Teue IPOBIAHUMHU TKa-
HUHAMU, KUBJIEHHS MaxaoHa HEKTapoM Bi0yBaeThCsS 3a JOIOMOTOIO
POTOBOTO OpraHa — JOBTOT'0 3aKPYUYEHOT0 X00OTKA.

OCHOBHUME BJIACTUBOCTAMU OPraHidMiB, HACIiIKOM YIIOPSAIKOBA-
HOCTi IXHBOI OyZOBU Ta JKUTTEBUX PYHKIIN € 00MiH peuoBuH ma ne-
pemeopeHHs eHepezii, adanmuéHicmo, picm, po36uUmokx, cnadkogicmeo,
Minausicms, nodpasausgicmes. Opranismu — me Bigkpuri 6iocucremu,
3IaTHI caMOCTilfHO IIiATPUMYBaTH, BiITBOPIOBATU I YIOCKOHAJIIOBATHU
CBOIO OYIOBY Ta KUTTEIiAJBHICTh OJIA CTIKOCTI I PO3BUTKY B dYaci.
OcHoBy camoopranisarii ckJiafamoThb TPOIECU caMmopezyniuii, camo-
OHOBJIeHHA Ta CAMO08i0MEOPEeHHA.

Bionoria + 3CY @& Ilec Ilampon (npedcmas-
Huk eudy Ilec csiiicvkuil, nopoda 0xek-pacceJ-
mep’ep) Oepe yuacmv Yy pO3MiHYBAHHI mepumopiil,
36inbHeHuXx 6i0 pocilicbkux oxynanmis. A ki
ocobausocmi idpisnarwms ueil 8ud 8i0d iHwux?

Hasilwo opraHismu knacugikyroTb?
3icTaBJIeHHS Ta IOPiBHAHHSA OPraHidMiB, BUABJEHHS CIIIJIBHUX i
BiIMiHHIX 0OCOOJIMBOCTEH MO3BOJAIOTH O00’€IHYBATH iX y TPyIH, IO
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3HAYHO MOJIeTHIye IIidHaBaJbHMI IIpomec. Taki cucremMaTu3oBaHi
3HAHHA MAIOTh 3MOTY 3PO3YMiTH CYTHIiCTH ABUINA, HOT0 BUHUKHEHHSA
Ta PO3BUTOK y dYaci Tomo. A caM HOpoIlec PO3IOAiJIy OpraHisMiB Ha
rpyInu Ha3mWBaEThCA Kiaacupikaiiero.

3a KijgbKicTiO KJIiTHMH yci KuBi icToTH Kjaacu@ikyooTh Ha OJHO- Ta
O6araTorygiTuHHI. OOHOKAIMUHHI Op2ani3mMu — ye Opzarni3mu, migo
AKUX ckaadaemvcs 3 00HiEL KaimuHu, 30amHoi 30illcHio8amu 6cCi
aummesi Qynkuyii. Y mini rpymi — Oaktepii, apxeil, OIXHOKJiTHUHHI
eykKapioru (ameba 3BuuaiiHa, XJopeJa 3BUUYaliHa, MeKapChKi APisKIKi).
BazamokxaimunHi opzani3dmu — ye opzanidmu, AKi ckaadaromosvea i3
CYKYynHocmi KJAIMUH, WO 30cepediylomuvci HA GUKOHAHHI NeBHUX
Gynkyit. o miel rpynu HajgeXaTh CIPaBXXHI rpudu, Ha3eMHi pocJiu-
HH, TBapUHU. 32 0COOJMBOCTAMU JKUBJICHHS PO3Pi3HAIOTH aBTOTPOR-
Hi I rereporpodHi opramismmu. Aémompogu — opzanizmu, AKi 3
HEOPZaHIYHUX PeHOBUH CUHME3YIMmb 8JACHL OP2AHIYHI PeYOBUHU, BU-
Kopucmosywyu ceimaogy (1ianobaxkTepii, pocauau) yu ximiuny (3a-
JgizobakTepii, cipkobakrTepii) eneprio. I'emepompogu — opzarnismu,
AKL CME0OpHImMb 8/ACHL OP2AHIYHL PEUOBUHU 3 OP2AHIYHUX PEYO0BUH,
CUHME308AHUX LHWUMU OpPZAHI3MAMU MaA BUKOPUCMOBYKHMb IX AK
Odxcepeno ximiunoi enepeii. Ile GinbmricTs 6aKTepiii i apxeiB, OTHOKJII-
TUHHUX eyKapioTiB, rpudu, TBapuHU. 3a HAABHICTIO Apa OopraHisaMu
MOJKYTb 00’€IHYBaTH y ABi IpyIu: IPOKAPiOTUYHI Ta eyKapioTUuHi.

Haa Toro, 1mo0 30pieHTyBaTUCh y BUAOBOMY Pi3HOMAHITTiI, BUAU
PO3IOIJIAIOTE HA IPYNHU 3a IIEBHUMU 3arajJbHUMMU O3HaKaMu (KpUre-
piAMHM) 3 BUKOPUCTAHHAM CHCTeMaTHYHUX Kareropiii. Ile saBmaHH:A
OoKpeMmoi ranysi cucremaTuku — Oiosoriunoi Kiacudikarii. Ogunau-
mero kJacu@ikaiii opranismiB € Bua. Moro HaykoBa MiKHapomHa
Has3Ba CKJIQMAa€ThCA 3 [ABOX CJiB JIATUHCHKOIO MOBOM. Ileprmoio 3
BEJIMKOI JIiTepH BKa3yHOTh POJOBY Ha3BY, a MHOTIM 3 MaJEHBKOI —
BunoBy. Hampuriman, Iopo6euv xammuiii (Passer domesticus),
ITunwuna 36uuaitna (Rosa canina)

Y cucremi opraHiuHOro CBiTY OopraHidamMmu 3rpyHoBaHi B Tpu JoMe-
Hu — Bakrepii, Apxei Ta Eykapioru. Bipycu Bugiimnim Ak okpemMui
rakcoH Bipycu (Vira).

Bionoria + BwugatHi npupoagopgocaia-
HUKU @ Yarwbsenow KEimMmKo8ow pOoCLUHON
3acHosHuKa cucmemamurku Kapaa Jlinnes
(1707-1778) o6yau [I3e6oHuku uebpeueaucmi,
AKY ni3Hiwe nepeumenysaau Ha JIiHHew
nieniuny. Busnau, 3anuwu ma npoyumail
JAAMUHCHKY HA38Y Ub020 6U0Y POCJUH.

LLlo Take eBO/OLiliHi 3B’A3KM OpraHiamis?

OcHOBHe 3aBIaHHS Cy4YaCHOI CHCTEMATHUKMW — 30yAyBaTH IPUPOIHY
CHCTEMY OPraHiuHOIo CBiTy Ta 00’eTHATH iCTOPHUYHO CIOPigHEeHi rpynu
opraHismiB. BusHauanbHUI KpUTEpPili TaKOl CUCTEMH — €BOJIIOIliiHA
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CIOPiTHEHICTh KUBUX IiCTOT, IXHE IMOXOAKEHHS Ta €BOJIIOIIMHI 3B’ A3-
Ku. Y CydacHili CHMCTeMAaTHIIi €BOJIIOIiMiHA CIOPiJHEHICThL OpraHi3MiB
YCTAHOBJIOETHLCS Ha OCHOBI BUBUEHHS T'e€HIB, O3HAK OymZOBU, JKUTTE-
IifJBHOCTI, IIOBEAIHKH, 3aPOJKOBOTO0 PO3BUTKY, BUKOIIHIX PEINTOK.
EBourortiini 3B’A3KM — iCTOPWMYHI B3a€MUHM cepejll PiBHUX BUIIB
JKMBO1 MPpUPOAU, cydyacHUX i Bumepaux. IlomibHicTh opranismis uacTo
BKasye Ha IIOXOMKEHHA a0o 3arajpbHOro mpeaka. Tomy eBoOJIOIiiHI
3B’A3KHU ONUCYIOTh €BOJIIOIIMHY icTOpito OiosoriuHMX BUAiB, iXHE (hop-
MyBaHHs. [Jia igrocTpallii eBOIIONiTHUX 3B’A3KIB MiK rpymamMu op-
raHidMiB 3aCTOCOBYIOTH (pijIOT€eHEeTHYHi JepeBa. SHAHHA €BOJIOIIMHIX
3B’A3KIiB MiK OpraHidaMaMu TO3BOJISIE HAYKOBI[SIM TJIMOIE PO3YMiTH
pisHOMaHITHI 3B’A3KM OpPraHi3MiB 3 HEKHBOIO Ta *KHBOIO IIPUPOIOIO.

KopoTKo npo ros0BHe

) OPTAHI3M - ue xwuBa icToTa, Ans SKOi XapakTepHi KNiTMHHa OyaoBa, MPOLIECU XKUT-
TEAIANBHOCTI Ta cCaMoopraHisayii 4ng caMOCTIMHOrO iCHYBaHHA B CEPEAOBULLL XXUTTS.

) Ha ocHoBi NnoaibHOCTI 32 NEBHUMM O3HAKaMM OpraHi3aMun KnacugikyoTb, L0 noner-
LUYE TX BUBYEHHS.

) TNpupogHi cuctemm — Le CUCTEMM OpraHi3MmiB, Y SKkUX Knacudikauis BUaiB rpyHTy-
€TbCS Ha iX CTyneHi nogibHocTi Ta Bigobparkae eBOMOLIHI 3B’A3KN MiXK rpynamMu.

AiaNbHICTD

Hasuanvne 3aedannsa. Yum opzanizmu 6idpisnaombves 6id
éipycie? OnopHa cxema «omupuauchur» daa onucy. Opranismu.

Possusanvne 3a60annsa. 3a AKUMU Kpumepiamu oOp2aHi3mu
nodinarme Ha z2pynu? Ingopmauiiina enpasa. PisHomaniTHiCTH
opraxismis.

Ilinnicne 3asedannsa. IllJlo maxe esontouyiini 36’a3ku opzanizmie?
Bnpasa 0as cnpuiimarHHs. ICTOPpUYHUNA PO3BUTOK KUTTSA Ha 3€MJIi.

PesyabTaTr

OuikyBaHi pe3ynkTaTv HaBYaHHSA (Y4eHb / y4yeHuus...)

» onucye: OPIFAHI3M sk Giocuctemy

* gusHavyae memy ma ¢opmymoe einomesy: IHOOPMYBAHHSA npo kputepii knacu-
dpikauii opraHiamis

* cripuliMae HacmaHo8y ma 8UCII08/1H0€ MipPKy8aHHS: NPO €BOMOLiNHI 3B’A3KN OpraHis-
MiB Ta 3Ha4YeHHS UMX 3HaHb Ansa opmysaHHa CBITOMMAQY

Camo + ...

Camonasuannsa. Pecynamuene 3agdanusa. Ik opranisyBatu BusHa-
YeHHS 3MIiCTYy IIOHATH?

Camoouinosearnns. 3ae0annsa 0as posnisHaéarHHs. PisHOMaHIT-
HiCTh Opraxismisa.

«Biology» § 2.2. Organisms.
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A Hikonu we He 6a4ue MaKo20 8paxar04o20 8UG0BUWA,
AK Ye umms KpuximHux icmom, ki xxueymo 6 o0Hili KpannuHi 8oodu.

AHmoHi 8aH JlegeHeyk (1632—1723) — HidepnaHOceKul y4yeHud,
AKuU 8iOKpue 0718 I0OUHU c8im 6akmepili

§ 2.3. BAKTEPII
3acTOoCOBYEMO 3HaHHA! «/Jeaki 3 Hux y 008xcU- U U
HY Oyau 6 3—4 pa3u Oiavwe, HidHC Y WUPUHY, X0Ua (65
il He moscmiwi 3a 80a0cKU. [HWi Maslu NPasULb-
HY osanvry popmy. Bye we i 3-ii mun, HailbinbwL éf
-

yucieHHuil, — OpiOHI icmomu 3 XB80CMUKAMU. J
Boru 3ynunaiomscs, 00Ky Mumbs 30a10mbca Hepy- %‘m‘

XoMuUMU, @ NOMIM NOYUHAIOMb 00epMAmMuca..». >
fAx JleBeHryK BigkpuB O0axTepii?

3MICT
AKi BU3Hava/sbHi 03Haku 6akTepiin?
BaxTepii — 1e opranismm, axi Crnnsosa

Kancyna

BiIKpMJIM i JOCTiKYIOTh 3a J0-
IIOMOIOI0 MiKpockoma. Ixmi ce-  Bop-

penHi posmipu kosmBalorsca Big ¢ \ Jﬂmrymm
0,5 1o 5 mxm. Xoua BimoMmi i Be- ' N .
JeTeHChKi OakTepii. Hanpuknan, \ Luro-

miomapeapuma posxiwHa. Ila
0araTOKJITHMHHA HHUTKOIOAIOHA
OakTepiss — HaubinbmIa 3 Bimo-

MuX Haymi. 1i ZOB:KUHA 6JIU3BKO P|/|6OCOMV| 7 { uga%MngqHa
20 000 mM. A\ KnitnHHa P
BasknuBa ocobauBicTh ycix CTiHKa

OaxTepiii — BimcyTHicTh sapa B
KJaiTuHax. 3a I[icl0 03HAKOIO IX
pasoMm 3 apxeAamu 00’eqHYIOTh Yy rpyny Ilpokapioru. Cnagkosa irdop-
Mallis 6axTepiit 30epiraeTbeA B OAHIN KinvyuenodioHiit monexkyni JHEK
(aykieoin). KaitTuaHi mokpuBu O0aKTepiii yTBOpPeHi KJAimuHHOI0O 000-
JIOHKOI0, 1110 BU3HAYAa€E (POPMY KJIITHUHU, 3aXUIIAE BiJ] HECIIPUATIUBUX
BILIVUBIiB cepemoBuinia, 0epe ydacTh B OOMiHI peuoBmH. Y 06araTbox
OarTepiil KJIITUHU OTOUEHI IIle 1 CIU308010 KANCYJLO0I0, IO CIAYTYE IO-
ITaTKOBUM 3axmucToM. /[0 MOBEepPXHEBUX CTPYKTYpP OaKTepiii HajaeKaTh
TaKOK BOPCUHKU, IO 3a0e3MeUyioTh MPUKPIIIJIEHHA [0 IIOBEPXHI Ta
3aXUINAIOTh BiJ mapasuTiB. ¥ muroiiasmi 6arato apibHmX pubdocom,
K1 CHHTEe3yIOTh yci HeoOXimHi Oinkm.

IlopiBHIOIOUM 3 pocamHaMu 4YM Tpubamu, OarkTepil opraxizoBani
IpoCTillie, aje iCHYIOTb Yy HPUPOJL BiKe MiJIbApAU POKiB. 3aBIAKU
yomy? Y HUX npocma 6y0o8a KAiMUHU, BUCOKL MeMNU PO3ZMHONEHH,
8paxcanya Pi3HOMAHIMHICMb HUBAEHHA, 30amHicmb ymeopoeamu
cnopu 0 nepeHeceHHs HeCnpusmJauux Yymos, 6UCOKA MiHAUBICMb.

In. 7. bydosa 6akmepit
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Yumasio 6arkTepiii akmueHo pyxarwmbvbces 3a AOIMOMOIOI0 IKIyTUKiB
a00 BUIIJIAIOYN CJIU3.

Biosnoria + OaguHuLi BumipoBaHHA @ IIJo make mikpomemp?
Ilepemeopimv 20000 mxkm y canmumempu.

LLlo BM3Ha4yae pisHOMaHITHiCTb 6aKTepin?

Bakrepii mnpucrocoBaHi xo0 BioTU4Hi 3B’A3KKN GakTepin

BILIUBY  HAWPISHOMAHITHIIMINX | \fymy- | BsaemosuziOHe — CriigicHy8aHHS
IUHHUKIB HEXHUBOl IPUPOAU. |apnjsm | (6ynb604kosi 6akmepii 3 60608uU-
Bonu MOKyTh icCHyBaTH B Mic- mu, 6akmepii KuWKu U noduHa)

OAX 3 BUCOKHUM BMICTOM KHUCHIO | KomeH- | OOHOGIYHO 8U2iOHE criigiCHy8aH-
(asomeircyroui Oaxmepii) i B |canism |Hs (6akmepii wkipu U moduHa)

0e3KMCHEBOMY CepPeNOBUIIL (MO- |[Iapasu- | OOHOGIYHO 8uzidHe crigicHysaH-
JOYHOKUCAL OaKmepil), YTBOPIO- |musM |HA 3i WKkodok Ons iHWUX (X80pOo-
BaTU BJIACHI MOKWBHI PEYOBUHU 60meopHi 6akmepir)

3 BUKODPHUCTAHHAM COHAYHOL |KOHKY- |[lpueHideHHsi xummedisnbHocmi
(uiano6arxmepii) um XiMIUHOL |peHuis |iHWUX 3a y4yacmi pPeYoBUH-aH-

(3anizob6axmepii) eneprii. Oxpe- mubiomukie (cmpenmomiyemu)
Mi Trpynm OaxkTepii MOMKYyThL |Xuxa- |[loidaHHsi MiKkpoopaaHi3mie (Xuxi

camMi BUIIPOMiHIOBATH CBiTIIO |[Umeo | b6akmepii)
(Oionrwominecuenmui 6axmepii),

BUKOPMCTOBYBAaTU MarHiTHi MiHepaJu IJd Opi€eHTYBaHHS B MarHiTHO-
My noJii Semui (mazHimomakcuyHi 6axkmepii).

Y HecupuATIMBUX yMoBax 0OakTepil 3maTHiI M0 iHIUCTyBaHHS
Ta yTBOPIOIOTH yucmu. lle KaiTuHM 3i IIiTBHOIO OGaraTomIapoBOIO
000JIOHKOIO 3 BiJICYyTHIMU MPOABAMHU KUTTEAIANbHOCTI. [lesaki OaxTe-
pii 3maTHi yTBOpIOBATU BCEpeAUHI CBOIX KJITHUH Cnopu, 110 TapaHTye
BUKMBAHHA BIPOJOBK TPUBAJIUX IPOMiKKiB HECHIPUATINBUX YMOB.

BaxkiuBoi0 mpHMUMHOIO pidHOMAaHITTA OakKTepini € OioTmuHi
3B’a3Kku. OmHi BMAM CHiIBiCHYIOTH 3 iHIIMMM, a iHIIII — HaBOaKWH,
MIPUTHIYYIOTh a00 IPUNHUHAIOTH IXHE iCHYBaHHS.

AKi npupoaHi ABMLLA Big6byBalOTbCA 3a y4yacTio 6aKkTepiii?

Panime BBaskaau, 110 €IUHOIO (POPMOIO iCHYBaHHSA MiKpPOOpPTaHi3-
MiB € MMOOAMHOKI KJIITHMHU, 34AaTHI BiJbHO ILTaBaThU. AJle HAIPUKiHIT
MUHYJOTO CTOJIITTS BCTAHOBJIEHO, IO OCHOB-
Ha YacTKa MiRpOOpI‘aHiSMiB (6inpmre 90 %)
iCHYIOTh AK OpPraHi3oBaHi yrpyloOBaHHSA, IO
MAalOTh Ha3By 6iOILIiBOK. IXHe (popMyBaHHA —
OCHOBHHMH cIIOCi0 BU)KMBaHHSA MiKpoopra-
HidMiB y mpupoxi. BionniBku mormupeHi mo-
BCIOJHO: Ha IIOBEPXHi BOMOIM, BHCTUJIAIOTH
Ha(TOIPOBOIM, YTBOPIOIOTH 3yOHUI HAJIT.

IIle omHuM IiKaBUM NPUPOAHUM SABU- In. 8. Gakmepiopusa
meMm € 6axrepiopusa. Kopeni 6auspko 90 %  6yms60ukosux 6akmepiti
KBITKOBUX POCJHWH 3JaTHiI BCTymaTu y B3a- ma 6o6osux

J
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€MOBUTifHe cmiBicHyBaHHA 3 GakTrepiamMu. IxHI KopeHi YTBOPIOIOTH
PEYOBUHU, AKUMU JKUBJIATHCA I1i MiKpooprauisamu. Ha#ibinbin morum-
peHi I BUBUeHI MyTyaJliCTUYHI BifHOCMHU OyJIH00UKOBUX OaKTepii 3
KOpeHsaAMUu 0000BUX POCJINWH.

Bionoria + EKosoria & HewodasHo Haykosa
excneduuia susasunaa Ha zaubuni 2400 m yxpail
He36UYHUX Kpabig: cainux, 0e30ApEHUX i.. NYX-
Hacmux. I]e pidkicnuii kpab6-emi (Kiwa hirsuta).
32i0HO 3 NPUNYUWEHHAMU BYEHUX, Y «B80J0XAMO-
MYy» 3axucmi xuee 0Oe3niv Humuacmux Oaxme-
pitt. I[ikaso, ake 3HaueHHA yux Oaxmepiil 014
Kpabig-emi?

KopoTKoO npo rosno0BHe

»  BAKTEPII - ue npokapioTnuHi MikpockoniyHi opraHiaMm 3i CipoLLeHO opraHiaa-
Lieto 6yooBu, XXUTTELIANBHOCTI Ta MOBEAIHKMN.

) OCHOBHVMMW MpUYMHaMM MOBCIOAHOTO MOLUMPEHHST OakTepi € Pi3HOMaHITHICTb
CMnocobiB XXMBMNEHHSI Ta OTPUMAHHSA EHEPTii.

» Ponmb, sky BigirpatoTb 6akTepii B Npnpogi, BU3HAYaETbCS TaKOX iXHIMW Pi3HOMaHIT-
HUMKN BIOTUYHMMIN BiAHOCUHAMM 3 iHLLUMMW OpraHiaMamu.

AifanbHIiCTB

Hasuanvne 3agdannsa. Axi eidminnocmi 6axmepit 6i0 iHwux
opzaniamie? OnopHa cxema 0nsa nosacHenHs. Bakrepii.

Possusanvre 3a6danna. HYomy 6axmepii — natinpocmiui KAimuH-
Hi opzanizmu? IIPARTHYHA POBOTA 2. BynoBa 6akTepiajbHOI
KJITMHU Y B3a€MO3B’A3KY 3 (pyHKIIiaAMMU.

I[innicne 3a60anHa. Y womy ceéimoznadne 3HAYEHHA 3HAHb NPO
dianvricmdv 6axmepiil 6 npupodi? Bnpasa 014 peazy6arnus. SHaAUEH-
HS OaKTepili-pyHHIBHUKIB OPraHiYHUX PEIITOK y IPUPOIi.

PesyabTaTr

OuikyBaHi pe3ynbraTt HaBYaHHSA (Y4YeHb / yyeHuus...)

* nosicHioe: ocobnmsocTi BAKTEPIN

* opeaHizosye: IHOOPMYBAHHSA npo 6ynoBy 6akTepianbHOi KIiTUHM Y B3aEMO3B's13-
Ky 3 oyHKLisMU

* peasye ma MOosICHIE HacmaHo8y: NPOo 3Ha4YEeHHS DaKTepIN-pyHIBHMKIB y Npupogi Ta
3HaYeHHs UuX 3HaHb Ang anga opmMmysaHHa CBITOMMAQY

Camo + ...

Camonasuanna. Komynikamuene sagdanns. Izposa énpasa. Kyour
Baywma: «Xto? Ilo? He? Komu? Yomy? Ax?». IlikaBi 3anutanusa mpo
OaxTepiii.

Camoouintweanns. Penpodykmuene 3asdannsa. IlpucrocyBaHHSA
OaKTepiil 10 HECIPUATINBUX YMOB.

«Biology» § 2.3. Bacteria.
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Apxei'- ye npocmi opaaHizmu, susyeHHsA AKUX Mae damu
Ppo3ymiHHA npupodu ma eeonroyii eykapiomuyHoi KlimuHu.

Kapn Boys (1928-2012) — amepukaHcekuli Mikpob6iosoe,
nepwogiokpusay apxeli

§ 2.4. APXEI
AHanisyemo! «Apxei, sonu x JIpe6Hi, He € zepoAMU PAHMACMULHUX
cepianis..., ye abCoNLIOMHO NPU3EeMJeHL [CMOomu, AKL HUBYmb Nopyy
3 HaMU, ajle MU npo iXHE€ iCHY8AHHA HABIMb He 3002a0YeMOCL, BOHU
€ Oocepesom npupodHozo 2a3y Memany, AKUiL MU WOoOHS 3ANANI0EMO
02 npuzomyeanHs ixci, 60HU Hawi npedxu...» (A. 3amopora). Sxi &
ocobamBocTi Apxeit?

3MICT

AKi xapakTepHi 03HaKu apxei?

Apxei (TpeIl. apxeoc — nysKe OaBHill) — OHA 3 ABOX HalmaBHIMUX i
HaliMeHIII BUBUEHHUX I'PYI opraHismiB. Ix BizkpuTTa Bimbysmoca mumre
1977 pory. Posmipu nmumx wmikpockomiunmx narpiapxiB Bim 0,4 mo
15 mxMm. Ha choroaui ommcano 6gmusbko 50 BuIiB apxeii i3 moBoJIi
HE3BUYHOIO (DOPMOIO y BUIJISAAI TPUKYTHUKA, KBajgpara, Kyba, mapa-
Jenemninena, muiaigpa Ta iH. IIpore HaW6igbII MOMIMPEHi Bce-Taku
MaJUYKONOAiOHI Ta cepuuHi.

Apxei — mpokapioTuuHi opranisamu, AK i B 6aKTepiit, iXHA cIIagKo-
Ba iH(opwmaria 3akomoBana B KigbreBiit JHK. 3a 6ygoBoro, (opmoro
Yy posMipaMu apxel AysKe BasKKO BipisHuTH Bing 6axrepiii. IxHi xa-
PaKTEepPHi 0BHAKM CTOCYIOTHCS 37€0iJIbIIIOro XiMiuHOro CKJIAagy Ta 0Cco-
OsmBuUX mporieciB. B yTBOpeHHi KJIiTMHHOI 000JOHKM apxeil 0epyThb
y4acThb CTifiKi OiJIKM, ByrJIeBOAM Ta OCOOJIMBI JKUPU, 110 3TATHI MiITHO
moegHyBaTHUCA MiK coboio. Taxa ocobsuBicTh 3a0esrnedye HaTiAHUNI
3aXWCT Bif PYWHIBHOTO BIJIMBY BUCOKHX TeMIIEpaTyp, KOHIIEHTpa-
mii coJseii, KwmcJyor. 1 TOMy, IiJIKOM MOJKJINBO, apxXei He yTBOPIO-
IOTHh CJIM30BOI KAIICYyJM Ta CIOP IJA NepeHeCceHHA HEeCIPUATINBUX
YMOB.

Ha moBepxHi KJiTMH 6araTbox apxeil € opraHesn PyXy — apxesy-
Mmu. Bouu moni6Hi 3a Oym0OBOIO 0 MMKTYTHUKIB OaKkTepiii, a 3a CKJIaI0M
CKOpPOTJINBUX OiNKiB — BigpisHsaoThbcA. Tako:k apxei JeMOHCTPYIOTH
BeJIUKY Pi3HOMAaHITHiICTL mpoIlieciB oOMiHy peuoBuH. Hampuxiaan,
OKpeMi BuUAM 3maTHi OO0 (POTOCHMHTE3y, IO BigOyBaeThbcsa 0e3 BUIi-
JIeHHA KHUCHIO, 1HIIII OTPUMYIOTh XiMiUHY €Hepriio micjid OKUCHEHHA
CipKu UM aMOHiaKy Ta yTBOPIOIOTh MeTaH.

Apxei + Teorpadia « Mepmee mope — 00HA 3 HAUCOLOHIWLUX 60-
doiim ceimy 3 koHuenmpauieio coreii y 300—310 npomine. Ane, He38a-
JHCAUU HA Ue, apxel mam Husymv i npoysimaroms. [Je poamaurosare
ye mope i wo make npomiae?
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AKi npucTOoCyBaHHA apXxen A0 XKUTTA B eKCTPEMaA/ZIbHUX YMOBax?

Bimomo, mio cepen apxeii € BeJumKa KiJbKiCThb
exkcTpemodiniB (Bim Jsart. ekcmemyc — KpaiiHiii,
@inio — nodbutu). lle opraHisamu, mpmcTOCOBaHI
IO YMOB iCHYBaHHs, IO HE MOCTYIIHI A Oijb-
mocTi iHmux opramismis. IX yMOBHO 06’€IHYIOTH
y TIpynm, cepen AKUX BUPISHAIOTLCA 2aJ0- U
mepmogiiu.

CoaentobHiI (abo ramoginu) apxei 3gaTHi ic-
HyBaTH B yMOBaxX BHCOKOI COJIOHOCTi 3aBIAKH
MOBepXHEeBUM OiJIKaM KJITUHHOI O0OJIOHKHM, Ha-
ABHOCT1I pPEUYOBUH, IO PEryJilol0Th BMICT BOAU
(ocmonpomexmopu), YTBOPEHHIO VHIKaJIbHUX
OirMeHTiB aJisg (DOTOCHMHTE3y Ta 3aXUCTy Big yJb-
TpadioseToBoro BUIIpOMiHIOBaHHA. Tak, apxesd
mepmororkyc (Thermococcus gammatolerans) Bu-
TPUMY€ BeJHNUYE3HI M03M i0Hi3yI0UMX ramMMa-IIpo-
MEeHiB, IIT0 BigoOpaskeHo B ii JaTHHCHKi Ha3Bi.

Tennono6HLI (a60 Tepmodinm) apxei mpoiiBiTa-
IOTh 32 BUCOKHMX TeMIIepaTyp, uacTo moHan 45 “C. In. 9. Apxei:

Ix sHaiizeHo B rapaumx mKepeiaax, reiigepax, | CY/bghornobyc;
BoJax YOpHUX maJiiB. OCHOBHUMU IIPUCTOCYBaH- 35;9,7145253% Z’ei—
HAMU [0 TaKUX YMOB € CTiliKi OiTKu 000JIOHKH! Gakmep

Ta ocobauBi epmenTu. Tak, CUPHUATINBOIO IJIA

JKUTTA apxel nipoxokyca € temneparypa Boxzu +100 °C, a iioro
(epMeHTH yHIKAJIBLHI THM, IO MIiCTATH MeTaJ BOJIb(ppaM. A Takwuii
BUJ apxei, AK CcyJab}osiodyc — CHOpaB:KHIM UYeMOiOH BUKHBaHHSI:
apxesa IpexkpacHo mouyBae cebe 3a Temmeparypu 80 ‘C i1 y myske
BHCOKi#i KHUCJOTHOCTI cepemoBuinia. KpiM Toro, okmciioouYu CipKy,
apxeda caMa BUpPOOJIse CyJab(aTHy KHUCJIOTY IJA 3aXUCTY BiJ MOMK-
JUBUX KOHKYpeHTiB. BaraTo apxeii ni1d BUXKMBAHHA B eKCTpeMaJib-
HUX YyMOBaxX YTBOPIOIOTH OiOIJIiBKH, BCTYHalOTh Yy CIIiBiCHyYBaHHSA
3 immumu opramismamu. Tak, meraHoreHHi apxei 0epyTh ydacTb y
POBIIIEeNJIeHH] IeJI0JI03 B KUIIKIBHUKY TEePMiTiB, KYAHUX TBapUH
Ta KUIIIL JIOAWHH.

Apxei + YkpaiHcbka moBa @ EwxcmpemanvHuil uu excmpu-
ManbHUl? Yraxcu npasunvHUil 6apiaHm HANUCAHHS Ub020 CJ08A 8
YyKpaincovkiil moei. Bu3nau noxodxicenHs Ub020 CJaL064 I HA36U
OJeKinvKa YKPAiHCObKUX CAi6-CUHOHIMIB.

AKi npupoaHi ABMLLA Big6yBalOTbCA 3a y4acTo apxei?

Apxel — yyacHMKHM 0araTboxX Ba’KJIUBUX NOPUPOTHUX ABUIII,
MOB’A3aHUX 3 Kpyroobirom ximiunmx peuvoBuH Ha 3Semiai. Taxk,
MeTaHOTeHHi apxel PO3KJIagal0Th OPraHiuHi 3aJUMIKN ¥ YTBOPIOIOTH
OinpmricTe armocheproro merany. IIpoiec yTBOpeHHsA MeTaHy 3a
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yJacTi0O aHaepoOHUX apxed BimoMUU SAK MeTaHOTeHe3. Y TBOPeHHS
MeTaHy BimOyBaeThbcsA Ha OHI MOpiB i mpicHMX BomoiiMm, y OoJoTax,
I'PYHTaxX TYHAPU N PUCOBUX MOJiB, Y TpPaBHili cucTeMi opraHismis.
MeTan — 1e MTapHUKOBUI ras, IPpyruii 3a BaroMiCTiO BIJINBY Ha 3Mi-
HY KJIIMAaTy IIicJis BYTJIEKUCJIOTO rasy. Xoua MeTaH 3aTPUMYETHCS
B atmoc(epi menmie yacy, Hisk CO,, BiH 0iJNbIIOI0 Mipoio BILIMBaE
Ha riobaabHe nmoTemytiHHA. Ille ogHUM BasKJIMBUM SIBUIIEM, ITIO Bij-
OyBaeThCA B IPUPOIHUX €KOCHCTEMAaX, € 0e3KMCHEeBHI (hOTOCHUHTES.
Taxkuii mpolilec IpUTaMaHHUUN COJIETIO0OHUM apXesaM, IKi MalTh 0CO-
OsimBi mirmeHTH — OaKTepiopomonmCHMHU. 3a YYACTIO IBOTO HirMEeHTY
eHeprisg cBiTJIa IIepeTBOPIOETHCS B €HEPrilo, HeOOXigHY MJISa KUT-
remigaabHocTi. Ko Taki apxei MacoBO pO3MHOMKYIOTHCA, BOAONMU
CTAlOTh POKEBUMH ab0 UepBoHyBaTuMu. Tak, y mpuponai Bimomi
posKeBi o3epa, 3abapBiieHHA AKNX BU3HAYAIOTh apxei.

KopoTKo npo ros0BHe

) APXEI — npokapioTU4Hi OAHOKMITUHHI MIKPOOPraHiaM1 3 NeBHUMM BioXiMiYHUMK
0COBNMBOCTAMM, LLO 3YMOBOKTL IXHE 00’€AHAHHS B OKPEMUIA LOMEH.

) Apxei mowvpeHi MOBCIOAHO — Bif rigpoTepManbHUX SXKeper, CONIOHMX 03ep, KpaTte-
piB BYfKaHiB [0 TPABHOI CUCTEMW NIOOUHN N TEPMITIB.

) Apxei Gepytb yyacTb y kpyroobiry Kap6boHy, HitporeHy, Cynbdypy, TOMy €
OCHOBHUM CKMaZ0BMM KOMMOHEHTOM YCiX BENMKNX eKocuctem 3emii.

AianbHICTD

Hasuanvne 3a6dannsa. Yum apxei 6idpisnaromuvca 6i0 6axmepii?
Onopna cxema 0na aHari3y. Apxei.

Possusanvhe 3a60aHHA. 3a460aKU HOMY apxel 6UNUBAIOMDb 6 €KC-
mpemanvhux ymoeax? Ingopmayiiino-nowyrosa enpasa. Ilpucro-
CyBaJIbHe 3HAYEHHS OYIOBU ¥ JKUTTEMIAIBLHOCTI apxeii-ekcTeMo(iiB.

IlinHicHe 3as0aHHA. Y womy ceimoznadHe 3HAYEHHA apxel?
Bnpasa 0asa nepexonarnocmi. TaeMHUIII TOXOMKEeHHA eyKapioTiB.

PesyabTaTr

OuikyBaHi pe3ynbTaT HaB4YaHHA (Y4YeHb / y4eHuus...)

+ aHanisye: ocobnueocti APXEW

 aHnanisye pesdynsmamu: IHPOPMYBAHHS npo npuctocosaHicTb apxen

* 8usesIsie nepeKoHaHicmb ma o0brpyHmosgye: porb apxeln B eBOMOLil eyKapioTiB Ta
3Ha4YeHHs UUX 3HaHb Ans gopmyBaHHA CBITOIMMAQY

Camo + ...

CamonasyaHHsa. Ilisnasanvne 3as8danus. IIpaBuiao-opieHTHD
«JIabopaTopua podoTras.

Camoouinwoeannsa. IIpodykmueHo-KOHCMPYKMuUEHe  3a60aHHA.
IIpuponui sBMIIIA 3a YUaCTIO apXei.

«Biology» § 2.4. Archaea.
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Haiieaxnusiwuti ma npodykmueHuti cy4acHutli HanpAMoK 6Gionoeii -
ye 3HaGHHA NPo My 4acmuHy npupoou, 00 AKOi Hanexameo
Haliopi6Hiwi npedcmasHUKU Xueo20.

Mapmiryc beepiHk (1851-1931) -

HidepnaHOcbKuli MiKpob6ios102, 00UH i3 3CHOBHUKIB

gipyconoeil ma exonozii Mikpoopaatiamieg

§ 2.5. BIPYCHU, BAKTEPII, APXEI B MPUPOAI

OuiHwemo! B exosorii wmikpoopranismis
icaytoTh mpaBusia Beepinka: 1) mikpooprauis-
MU € Bciogu; 2) cepemoBuille BimOompae. Bin-
OOBiOHO M0 IIMX 3aKOHOMIipPHOCTEl eKOJIOTiuHi
IOCJIMKeHHS IependadyaloTh BUBUEHHS YMOB
icHyBaHHSA Ta BUSBJIEHHS HOBUX BHUIIB, «Bimi-
Opanux cepemoBuineMm». OIiHITH BasKJIUBiICTH
BipyciB, OaxkTepiii Ta apxeil AJA TPUPOIU.

3MICT

flke 3Ha4yeHHA BipyciB, 6akTepili Ta apxei y npupogi?

Y cBoiii cykymHOCTI Ta pisHOMaHiTHOCTI Bipycu, OakTepili Ta
apxei — 1le HaA3BWYANHO Ba'KJMBa YacTWHa npuponu. Bim mux 3a-
JexkHi Bci immmi sKuBi icToTm Ta mpupoma 3arasoMm. SIKi K OCHOBHi
MIPUPOIHI SBUINA BiAOYBAIOTHCSA 3a IXHBOIO YUacCTiO?

1. Ymeopenna opzanivnux pewoéun. Apxei i1 6axTepil yTBODPIOIOTH
OpraHiuHi PeYOBMHMU, II[0 BUKOPHCTOBYIOTHCS iHIINMH Opramisma-
mu. Hampuxian, 1miaHoOakTepil 3amouaTKOBYIOTEH JIAHITIOTU JKUB-
JIEHHS BOTHUX €KOCUCTEM.

2. Po3knadanna opzanivHux pewo6uHn. ¥ BoxoWMax i Ha cyxomoui
OpraHiuHi PeYOBUHU BiMePJIUX PEIITOK YTUJIiBYIOThCA 34 y4YacCTIiO
opraHismiB-pyiHiBHUKiB. Hanpukaan, 6akTepii rHUTTA poO3KJaga-
IOTh POCJMHHI CKJIAAHI ByrJeBoau, HiTpudikyoui 6axkTepii — 0irku
TBAPUHHUX PEIITOK.

3. Ymeopennsa zipcoxux nopid i minepanie. Pizui 6akrepii Ta apxeil
MOTJINHAIOTh HEOPTraHiuHi CIOJYKU 3 CepemoBHUINa, HAKOMUYYIOTH
iXx Ta BUKODPHCTOBYIOTH B O0MiHiI peuoBuH Ta eueprii. Hampuxaan,
3ajyrizobaKTepii yTBOPIOIOTH y KJIITMHAX YaCTUHKU MAarHETHUTY,
cipkobakTepii — BinbHY cipKy. Iliciia iXHBOTO BiIMUpPaHHSA YTBOPIO-
IOThCS 0CaJOBi Topoznu Ta OioreHHi MiHepaJm.

4. Pyunyeaunﬂ 2ipcoKux nopu’) i Mmepame. HpI/IpOILHl ripcbki I0po-
om i I'DYHTH HACEJIAIOTH MiKpoopraHismu, 34aTHI CHHTE3yBaTHU MiHe-
pasibHI KucaoTu (HaupukJjad, HiTpudikyoui 0axkTepil yTBOPIOIOTH
HiTpaTHY KHCJOTY, cipkobaKTepili — cyiabdaTtry). Kucaoru posime-
ILJIIOIOTH IOPOJAX, & OTPUMAaHi HEOpTraHiyHiI PeYOBUHU BUKOPUCTOBY-
IOThCA [JIA KUTTEAIATBHOCTI.

5. I pynmoymeopennsa. MOpMyBaHHA I'DYHTIB — CKJAJHE IIPHPOITHE
SIBUINE, Y AKOMY OCOOJIMBY POJIb BifirpaioTh I'PYHTOBI OaxTepii Ta
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apxei. 3a IXHBOIO yYacTiO Bif0yBaeTbCcs MiHepa.is3ayis 3 yTBOPEH-
HAM HeOpraHiuHUX coJjeil Ta zymigikayis 3 yTBOPEHHAM POJIIOUOTO
ryMycy.

6. Camoowuwenna 6o0doim. BunajeHHa 3 BOAM 3aBUCINX YaCTHUHOK
3a yuacTio 0axTepiil Ta apxell 3MiMCHIOIOTLCA IMIJIAXOM PO3KJIAJaHHA
Ta MEePeTBOPEHHA OPTraHIiYHUX PEUYOBHH y MiHepasbHi.

7. Pezynauyia wucenvHocmi opzanidmié. Hanpuriaazn, 6axrepiodaru
€ peryJjsTopaMHW YHCEeJIbHOCTi OaxTepiii, XBOPOOOTBOPHi GakKTepii
BIIJIMBAIOTh HA UYUCEJbHICTh POCJUH YU TBAPUH.

Bionoria + Neorpadia « Yopui nanii — ye 2aubok0800Hi zapadi
Odxcepena. I[ikaso, womy ix Haszeasu yopHumu nariamu? Ouinimo
3HAYEeHHA MIKPOOP2AHi3MiE 0N ICHYBAHHA eKOCUCmeM YOPHUX NaAJils.

AKi ocob6/mBOCTI NnoWMpeHHA Ta pyHKLiOHYBaHHA BipyciB, 6aKkTepili Ta
apxeu y npupogai?

Ckyaanx aTMoc(epHOro HOBITPA 3aleKUTh Bif KUBJCHHA Ta TU-
xaHHa OaKTepiii Ta apxeii. Tak, miamobakTepii IPOAYKYIOTH KUCEHb,
aepoOHi apxei mig yac AuxaHHA — BYIVIEKHCJINHA ras.

IIpuponui BOmM € cepemoBuIlleM, y AKOMY OaKTepiii Ta apxei
HaliOinbmia KiabkicTs. Boma MicTuTh HeoOXimHI Aad IXHBOTO MKHUT-
TS PO3UMHEHI PEeUOBMHM — KHCEHb, BYTJIEKUCJHNN ras, coji. 3aBIAKHU
IiAJbHOCTI MIKPOOpPraHi3MiB pemITKU BOAAHUX POCJAWH i TBapuUH
PO3KJIaIalOThCA 0 ITPOCTUX CIIOJYK, BiOyBaeThCA YTBOPEHHSA Tip-
CBKMX IIOPin i MiHepaJiB, IpUpPOSHE CAMOOUYUINEHHSA BOJOMM.

I pYHTOBE CepeNoOBHINE CIPUATINBE MJs OaKTepiii Ta apxeil 3
iXHIMM MiKpOCKOIiyHMMHU po3MipamMu. BoHM 3HAXOAATH Y HBOMY BCE
HeOoOXigHe IJdA JKUTTA: MOKUBHI PEUYOBUHU, 3aXVCT, BOJIOTiCTh, MOK-
JUBICTH TOIIMpIOBATHCA. I PYHT € He JHINIe CepeJoBUINEM iCHYBaH-
Hd, a I IPOAYKTOM JKHUTTEMAIAIBHOCTI KuBOoTr0o. PisHUM GarTepiamM Ta
apxesaM HAJEXHUTh BUHSATKOBO BaiKJWBA POJIb y IIpollecax I'PYHTO-
YTBOPEHHSI, KPYyroodiry pedyoBUWH Ta PO3KJIANAHHA TipChKUX IIOPing
1 miHepaJiB.

JKusBi opraniamMm sK cepemoBuUIlle iCHYBaHHS IIOB’S3aHi 3 BUHUK-
HEeHHAM MiK MEeITKaHIIMU 1 OpraHisMaMu-«XassaaMu» CUMOiOTUUYHIX
BimHOCUH. [[J1a BipyciB Bu3HauaJIbHOIO (DOPMOIO BiJHOCUH € BHYTPIIII-
HbOKJiTUHHUN mnapasutusMm. Cepen OakTepiii crocTepiramoTbcs BCi
MOJKJIMBL IIPOSIBU CIIiBiCHYBaHHA. BaraTo BHUIiB apxXel € MyTyaJsicra-
mu. Hammpukiiazn, MeTaHoreHHi apxeil momomMaraiTh y IIepeTpaBJIIOBaH-
Hi POCJIMHHOI 1?Ki B KUIITKIBHUKY TEPMiTiB UM KUIMIITi JIOJAUHUA.

Biosnoria + IHbopmaTuka @ YV seipycie, Gaxmepiii uu apxeil
Hemae opezanie uwymma. Ilikaeo, Ak e6ipycu, Oaxmepii uu apxei
nepedaiomyv iHGOpMayiln, AK 0HU CNILKYIOMbCS Mid C00010?

flke 3HaYeHHA npupoam A/ Bipycis, 6aKkTepi Ta apxen?

Yci BIIMBU cepemoBHINA HA JKMBi Tijia BOPOAOBYK IXHBOTO JKUT-
TS, HA3WBAIOTHL EKOJOTIUHMMH YMHHHKAMH. IX po3momijidoTs Ha

J
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Tpu rpynu: (ismuni, ximiuai Ta 6iosoriunHi. o GisMUYHUX UYMHHUKIB
HaJIleKaTh: CBiTJIO, BOJIOTa, TeMIlepaTypa, 3BYK, pasniamia Ta in. Xi-
MiYHUMMN YUHHUKaAMU € KUCEeHb, BYIJIEKMCJIUU ras, a3oT, KUCJIOTH,
OTPyHiHI peuoBUHU, aHTHUOIOTMKU TOIO. [0 O6ioJOTiUHMX UMHHUKIB
HaJIe)KaTh PisHI (popMM CHMOIOTHUHHX Ta AHTHUOIOTHUYHHX B3aEMO-
3B’aA3KiB BipyciB, OaxTepiii Ta apxeii 3 iHmmMu opramismamu. Ha
OioJioriuHi cucTeMm 3aBKAU i€ KOMILIEKC YMHHUKIB IPHUPOAM, IO
IMOCTiAHO B3a€MOIIOTH MisK CO0O0I0 Ta € My’Ke MiHJIUBUMU.

KopoTKoO npo roso0BHe

) Bipycu, BakTepii Ta apxei — ue He nuLle MeLIKaHLi Pi3HUX CepedoBULL, XUTTH, ane
N CTBOpPIOBaYi cydacHol Giocdepu.

) bBygb-sike cepemoBuLle iCHYBaHHS MOB’A3aHE 3 XMTTEBMMM MpOsiBaMu BipYCiB,
DakTepin Ta apxewn, ski 6epyTb HANAKTMBHILLY y4acTb Y NEPETBOPEHHSAX PEYOBYH,
eHeprii Ta iHpopmaLlii.

) EKOMOriyHi YMHHMKM Npupoan 3abe3nedyoTb NPOSBY XUTTERIANBHOCTI BipyciB, 6ak-
Tepivi Ta apxem i IXHE iICHYBaHHS BNPOAOBX TPUBAroro iCTOPUYHOrO PO3BUTKY.

AianbHICTD

Haesuanvne 3asdanns. Yu moxice icnyeamu npupoda 6e3 éipycia,
6axmepiti ma apxeii? OnopHa cxema 0asA OYiHNWEAHHA. SHAUEHHHA
BipyciB, 6axkTepiil Ta apxeil B IpPUpPOIi.

Possusanvne 3aedannsa. Axi ocobaueocmi eipycié, Gaxmepii
ma apxeil 6u3HA4AIOMb IXHE 3HAYEHHA 6 npupodi? Ingopmayiiino-
nowyrxosa enpasa. IlposBu (GyHKIiOHYBaHHA Ta 0coOJUBOCTI Bipy-
ciB, apxeil Ta OaKTepii.

Ilinnicne 3a60aHHA. AKi YUHHUKU npupodu € 6U3HAYANLbHUMU
0na ichyeanHns 6ipycie, 6akmepiii ma apxeu? Bnpasa 0asa eubipko-
gocmi. OOMe)KyBaJIbHI Ta CIPUATINBI €KOJIOTiUYHI YMHHUKY TIPUPOIH.

PesyabTaTr

OuikyBaHi pe3ynbraT HaBYaHHSA (Y4eHb / yyeHuus...)

* oujHioe: 3HaueHHs BIPYCIB, BAKTEPIW, APXEW B npupogi

* ouiHoe pesynbmamu: IHOOPMYBAHHA npo ocobnmeocTi BipyciB, 6akTepin,
apxew, Lo BU3HaYaloTb IXHIO POrb B NPUPOLI

* gusensie gubipkogicmb ma OUIHIOE: BMNMB CepedoBULLla Ha ICHYBaHHS BipycCiB,
DakTepin, apxer Ta 3HAYEHHs LMX 3HaHb Ansa popmysaHHa CBITOMMALQY

Camo + ...
Camonasuanna. IlinHnicHo-emouyiiiHe 3a60annsa «llimyBaHHA PO3-
MaiTTa npupoaus». Bnpasa-acouiauyis. [IuKi TBAprHU Ta MOI eMOITii.
Camoouintoeanns. IIpodyxkmueno-meopui 3a80anusa. IlposasBu
(byHKIIiOHYBaHHSA BipyciB, apxei Ta OaKTepidl y mpupomi.

«Biology» § 2.5. Viruses, Bacteria, Archaea in Nature.
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Mpupoda! BoHa eiyHo cmeopioe Hosi 06pasu: me, wo €, -
moazo He 6yno, me, wo 6yno, - yxe binbwe He noemopumec...

WioeaHH BonegeaHz [eme (1749-1832) -
scecg8imHbosidomuli Himeybkul noem i Hamypanicm

§ 2.6. BIPYCH, BAKTEPII, APXEI TA IOAUHA

TeBoAa gymka! BuciuiB «scientia potentia est» (UUTaeThCA AK «CI[i€H-
IiA TIIOTEHIliA ecT») — IIe JIATUHCHbKUU adopusm, IO O3HAUAE
«3HaHHA — cuaa». CXOXUll BUCTIB «sapientia est potentia» dacTo
IepeKJIaaeThcA AK «Mydpicmbv — ye cuaa». Uu MOTOMKYEIICA TU 3
UM TBEPIKEHHIM ?

3MICT

AKi npupoaHMYi HayKK BUBYAIOTb CBIT MiKpooOpraHiamis?
IligBamuramMm MikpoOiosorii aK HayKuM craau
IOCJIIIKEeHHA JKUTTEMIAIBHOCTL Ta PoOJIi MiKpoopra-
HidMmiB y mpuponi. Bugatauit ¢ppaHIy3bKUN YUeHUN
JIyi ITacrep (1822-1895) ymepire moBiB, 110 MiKpo-
OpradisMu BiApi3HAIOTHCA OAUH BiJ OJHOIO He TiJIbKH
30BHINIHIM BUIJIAAOM, a ¥ IIeBHUMI OCOOJIMBOCTAMIU
0o0MiHY peuoBHMH. 3rofoM OyJa BCTAHOBJIEHA POJIb
MiKpoopraHisMmiB y BUHUKHEHHI 1HQeKI[INHUX 3aXBO-
poBaHb. BigKpuTTa 30yIHUKIB TYOepKYyJIbO3y, XOJe-
pu, cubipKu Ta Po3podKa MeTOoAiB 00POTHLOM 3 HUMU
HaJeXKaTh BHUIATHOMY HIMeIbKOMY MiKpobiosory
Pobepty Koxy (1843—-1910). BaxkiuBe 3HAUEHHS 1A
PO3POOKM MeTOIiB 0OPOTHOM 3 XBOPOOOTBOPHUMM Mi-
KpobaMu MaJIX JOCJIiJKeHHA HaIIOT0 CIIiBBITUM3HUKA
Lnmi Inmiva MeunukoBa (1845-1916). 11i maykoBii
CTaJIy 3aCHOBHUKAMU CYYacHOI MiKpoOioJiorii.
Mikpo6iogoria — Hayka, 00’ ekmamu il npedmemom
docniOxncenv AKOL € MikpoopzaHizmu, ixHs 6ydosa,
aeummedisnbHicmb, nogedinka ma 3HAYeHHS 6 Npu-
podi it Ona nwdunu. PisHOMaHITTA MiKpoopraHiamiB
Ta IXHE BasKJuBe 3HAUEHHA B IPUPOIAL W OJIA JIIO-
OIUHU 3yMOBUJIO TOABY Ta PO3BUTOK CAMOCTIMHUX
IucnuILIiH (BipycoJsoris, 6axTepiojsoris), posminiB
(MeguuyHa, BeTepMHaApHAa, NTPOMMCJIOBA, KOCMiuHa
MiKpo0ioJiorisi) Ta pisHMX HAOPAMKIB IOCJiIKeHb
(exoJsioriuHuii, 6ioximMiuHMiT, iMyHOJOTiIUYHUI TOIIO).
HocArHeHHsA MiKpoOioJsiorii IDYHTYIOTBCA HA |5 10. Budammi

|. Me4yHukos

3n00yTKax mpupomHuumx (¢isuka, ximis, exoJo- chyHOamopu
risg, reoJjorisg, acTpoHOMis) Ta OGiosioriuHmMX (MOJIe- cydacHoi
KyJadapHa Oiojsorissi, reHeTmka, @isiosoria) HaykK. Mikpobiosnoaii
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CyuacHi pmochaim:xeHHA Bipycis,
OaKTepiii Ta apxel 3MiNCHIOIOTH Y
TicHOMY 3B’sIBKY 3 IMMU HAyKaMH,
OCK1JIbKU Pe3yJbTaTU TaKOl CIIiB-
mpari yMOMKJIUBJIIOIOTH TJIHOIIIe
PO3YMiHHS TIPUPOAU Ta MPAKTUY-
He po3B’sA3aHHA 0araTbox IIPodJiemM
(HanmpukJiazn, 3a0pyIHEeHHA TOBKiJI-
Jas, nedinuT xapuyoBUX MPOAYKTIB,
eHepreTUYHa KpPU3a, BUHUKHEHHA
Ta MacoBe IIONIMPeHHS iH(MEeKI[iH-
HHUX 3aXBOPIOBAHb).

Alke 3HaveHHA BipyciB, 6aKkTepilt Ta
apxeun AnA NI0ANHN?

Haykosi sHamHs BipyciB, 0ak-
Tepili Ta apxell CcTaJud OCHOBOIO
IS PiBHMX Trajry3eil MiAJbHOCTI, i
Hacammepen OJs THUX, IO 3a0esme-
YyIOTh 300POB’s, HOOPOOYT JIIOMM-
HM Ta TrapaHTyioThb 11 3axuct. lle
OXOPOHA 3I0POB’s, CLILCHKE I'OCIIO-

Hanpsimku BukopucTtaHHs BipyciB,
GakTepil Ta apxen y NpaKTU4HIN
DiANbHOCTI NOAUHKN

Bipycu i nioguHa

36y0HUKU 8ipyCHUX 3axeoptosaHb
PoanizHasaHHs1 36yOHUKI8
3axeoprosaHb

OmpumaHHs1 8aKUUH

BakTepii i ntoguHa

36y0OHuku bakmepianbHux
3axe8opro8aHb

[idsuweHHs1 spoxatiHocmi
KYrbmYypPHUX POCIUH

OmpumaHHs1 xap4o8ux npodyKkmig
OmpumaHHs 1ikie

O4uweHHs cepedosulya
(6iopemediayisi)

Peeynsuis yucenbHocmi

8U0di8-« WKIOHUKI8»

Apxei i ntoguHa

BupobHuymeo 6iozasy
OyuweHHs1 cmiyHux 800
OmpumaHHs1 aHmubiomukie

IapCcTBO, OpraHisallisg xapuyyBaHHSI,
TifAJbHICTD JOMAIITHIX I'OCIIONapPCTB.

Iadexiiiini s3axBoproBaHHsS, 30yJZHHUKaMU SAKUX € Bipycum Ta
OakTepii, s3aJMIIAIOTHECSA aKTyaJIbHOIO IIPO0JEeMOI0 y BCiX KpaiHax
cBity. IH(pexmifini xBopoOu, y TOMy UYmMCJIi ¥ HOBi, CTAHOBJATH
3arpo3y PpPO3BUTKY JIIOACTBA, OCKIJIBKM € IIPUYWHOIO TPETUHU
3araJibHOI ITOPiYHOI KiJILKOCTiI cMepTelt y CBiTi.

ITomiTHe pO3IIUpEHHA MAOCIiMKEeHb MIKpPOOPraHi3dMiB cHmocTe-
piraetbcsa B OioTexHoJsorii. 3’ABuUBCS W PO3BUBAETHCA HOBUI Ha-
IPAMOK — MiKpoOioJioTiuHUII CUHTE3, e BUKOPUCTOBYIOTHL 3HAHHS
SKUTTENIATBHOCTI MiKpPOOPTaHi3MiB AJIA OTPUMAaHHA PeUYOBUH. AHTHU-
O0ioTukm, BiTamiHu, (hbepMeHTHU, IPOOIOTUKM, BAKIIUHU, CUPOBATKU —

e JIAIle He3HAYHUH Iepesrik 0ioTexXHOJOTriuHMX MPOAYKTIB,
AKi BiXKe CBOTOHI JIIKYIOTH, IOJIIIIYIOTH 3I0POB’SA, 3aXUIIAIOTH
JIOOUHY.

3maTHiCT, MiKpoopraHisamMiB HaKOOmMUYyBaTH ¥  PO3KJIAAATHU
PEYOBMHN BUKOPUCTOBYETHCA  MOJIA OUYHINEHHSA 3a0pyIaHEHOTO

cepenoBuiia. MiKpoopraHisMum MOXXYTh PO3KJIaTaTH KOMIIOHEHTU
"HadTHu, OeH3UHY, racy, IIaJuBa.

Yu BN/MBAE N104UHA Ha pi3HOMaHITTA BipyciB, 6akTepiit Ta apxeii?
TaHeHHA JILOJLOBUKIB, CIPUUYNHEHE MOTEILIIHHAM, MOXKe IIPUHECTH

JIOAVHI He TiJIbKM KJIMAaTHYHI 3MiHM, aje ¥ HHM3KY iHIIMX OiJbIII

cepiio3HUX IIpobaeM. Y JTbOJOBUKAX, AKi BiKe IMOYaJId TaHYTH, YUEHi
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BUABJAKTh OECATKM HOBUX BHUIIB BipyciB Ta OakTtepiit. Axmmwn
OyayTh HACJIIKU ITicasA iXHBOTO BCEJIeHHS B HUHIIIIHI €eKOCHCTEeMWH,
MM MOXKEMO JIHIIle 370raayBaTucs. AJie OJHO3HAUYHUM pPe3yJbTaTOM
ixHbOI TOoABU OyJe IOPYIIeHHA yCTaJeHUX 3B’SA3KIB y IIPUPOIi.
Jlo HeBTIITHMX IPOTHO3iB HAYKOBIIL BiIHOCATH IIOABY HOBUX 3aXBO-
pIOBaHb JIOAUHN, BUMUPAHHA OJHUX Ta MAacOBe PO3SMHOMKEHHSA 1HIIUX
BU/IiB OpTaHi3MiB.

IIpuumHoOio mMosABM HOBUX (PopM OakTepiit € HagMipHe Ta Hempa-
BUJIbHE BUKOPHUCTAHHA aHTHUOiOTMKiB. AHTHOiOTMK yOmBae OijbIry
YaCTUHY XBOPOOOTBOPHUX OaKTepiil, BHMIKMBAIOTH JIUIIIE MiKpoopra-
HisMH1, AKi MaloTh CTiliKicTs m0 aHTHOiOTHKiB. BaKkTepii, AKi € cTiii-
KHMMH IO BCiX BiloMUX aHTUOIOTHKIB, HA3MBAIOTh «CyHepOaKTEepiAMM »
(amru. superbugs).

Pasom 3 snOAMHOIO HOAOPOMKYIOTH HE JmINe ii peui, a @ MeI-
Kamii ii opramismy. Ilig yac KoHTAKTyBaHHS JIOAEH BOHU IIOIIH-
PIOIOTHCA W IIPUCTOCOBYIOTHCA O HOBUX YMOB icHyBaHHA. Ummaso
BipyciB i GaKTepiii MOXKYTbH IlepelaBaTUCA Bill TBaApUH 10 JIOAWHU
abo HaBIIaKMU.

KopoTKO npo roso0BHe

) CBIiT MIKpOOPraHiamMiB Pi3HOMaHITHUIA i cKknagHW Ans OOCHiOXeHb, TOMY MiKpO-
Gionoris Ta il po3ginu TicHO B3aemMomnoB’s3aHi 3 6aratbma po3ginamu Gionorii Ta
iHLUIMMKW HayKamu.

) Bipycwu, bakTepii Ta apxei — HEBI4'€MHa CKMagoBa XUTTS NOOUHN.
LianbHiCTb NOANHM Mae K NPsIMUNA, Tak | onocepeaKoBaHUIM BNIIMB Ha NOLUMPEHHS
i pisHOMaHITTA BipyciB, GakTepin Ta apxemn.

AiaNbHICTD

Haesuanvne 3a60annsa. Axe 3navenns eipycie, apxeii ma baxme-
pitt 0na nrwdunu? Modenweannusa amicmy memu. I'anysi BuUKopucTaH-
HA BipyciB, apxeil Ta OaKTepil y AiAJIBbHOCTI JIIOIUHUA.

Possusanvne 3asdannsa. Ak nroduna 6niu6ae Ha NOWUPEHHA
ma pyHKYioHY6aHHA 6ipycie, baxmepiti ma apxei? Inpopmayiiino-
nowykosea énpaéa. AHTPOIOTeHHI 3MiHU cepemoBUIa iCHYBaHHSA
opraxiamis.

IlinnicHe 3a60anuAa. Axuill 6naueé 00cazHeHb NPUPOOHULUX HAYK
i mexHiku Ha 006pobym i 300pos’a nrwdunu? Ilpezenmauyis npoek-
my Ha 00RY i3 6UOPAHUX MeEM.

Camo +

Camooyinioganus. SIki Mol pesysbTaTu HABYAJIbHOI MiAJBHOCTI
BIIPOJIOBIK TeMU?

Hiaznocmysaavre 3a8danus. Bupaa. CaMOOI[iHKa yCIiIITHOCTI.

«Biology» § 2.6. Viruses, Bacteria, Archaea and Humans.
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EykapiomuyHa knimuHa € cumbiomu4Holo cninkoio
npumMimueHuX npokapiomuyHux KsimuH.

JliHH Mapeynic (1938-2011) — amepukaHcbka 6iono2urs,
asmopka cumbiomuyHoi meopii noxo0xeHHs eykapiom.

§ 3.1. EYKAPIOTU

MeTtukyemo! HalioGr'pyHTOBaHIIIOIO TEOpPi€l0 IOXOMKEHHA eyKapioT
€ YABJIEHHA IIOAO0 IXHHOIO BUHUKHEHHSA IIJIAXOM CUMOiody MisK pis-
HUMM BUIaMU OaKTepili Ta apxeill. ¥ UOMY K CYTHICTBH IIi€l eHJOCHM-
O0ioTmuHOI Teopii?

3MICT

Aki HaM3ara/nbHiWi 03HaKu eyKapioT?

EYKAPIOTH (Bix rpem. ey — mobpe, kapion — Anpo) — 00HO- ma
0a2amoOKAIiMUHHI OP2AHI3MU, Y KAIMUHAX AKUX HAABHI c(hopmosaHe
A0po, xpomocomu ma memOpPaAHHI OpZaHell.

IloaBa appa mosHauusacd Ha opraHiszaiil reHeTUUYHOT'O amapary
eykapioriB. CnagkoBa iH(opMalliss KOOyeEThCA B)Ke HEe B OJHIN KiJb-
nesiit mosexkysai [IHK, a B mexinbkox um Oaratbox JiHitHuUX. I 1110
IysKe BaKJIuBO, 11i mosieKyau JJHK yTBopHOIOTH KOMIJIEKCU 3 0COOJIN-
BuUMHU OiIKaMu-ricToHaMu. 3a i1XHBOIO
yuactio JIHK 3pyuHO ymakoByeTbcA B
AIpi, OTPUMYE IOAATKOBUI 3aXMCT Bif
VIITIKOAKEHb Ta YIIOPAJKOBAHO B3a€EMO-
nie 3 murormiasmoio. 3 JTHK-6inxkoBo-
ro marepiany (abo XpomMaTUHY) mepen
OOALIOM KJITHH (POPMYIOTHCSI XPOMO-
comu. Ili cTpyKTypu dapa € HociaAMU
TeHiB i BM3HAUAIOTHL CIAJAKOBI BJAacCTU-
BOCTi opraxismis.

Knituru eykapioriB mHabaraTo 0inbIni, aHi’K KJIiTuHU OaKTepiil Ta
apxeii: y 10 pasiB 3a poamipom i B 1000 pasis 3a 06’emom. A 06iyb-
il 00’€M eyKapioTMYHUX KJITHH, 3TiAHO i3 3aKOHAMU TeoMeTpii,
BUMarae 3HAYHOTO 30iJbIIIeHHS MoBepxHi ixHix membOpan. Hacaigkom
cTajia mosiBAa MeMOPaHHUX OpraHeJ, 3a y4acTi0 AKUX OOMiH peuoBUH
Ta eHeprii € Oimbin epekTmBHEM. MemOpaHHI opramesm eyKapioTis
MOXKYTb MaTU ONHY (HAIpUKJAakd, eHJoIlIadMaTudHa CiTKa, Ji30COMM)
abo aBi (MiTOXOHApPil, maacTUAM) MEMOPaHHU.

Biosnoria + AHraicbka moBa @& What is this LECA (Last
Eukaryote Common Ancestor)?

In. 11. lpo- ma eykapiomu4Ha
KnimuHu

Yu icHye 3B’A30K Mix 6yA0BOIO Ta PYHKLiAMM €yKApPiOTUYHOIT KAiTUHK?
OcobauBocTi OyZOBY €YKapiOTMUHUX KJITHH, IK i IpOKapioTmd-
HHUX, B3aEMOIIOB’si3aHi 3 KuTTeBUMHU (QPyHKIiaMu. IlepekoHaemocs
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B CIIPaBEeAJIMBOCTI I[HOTO TBEPAKEHHSA, POITJIAHYBIIHN
IBOMEMOpaHHI opraHesiu.
Mimoxondpii — 1ie opraHeju KJITHHHOTO [IU-
XaHHS. YcepeauHi BOHU MiCTATH (PepMeHTH IJIsd
OKVCHEHHS OPraHiuyHUX peyoBUH Ta cuHTEe3y ATD — / \
CIIOJIYKH, II0 € aKyMYJATOPOM €Heprii maa KJIiThmH.
Takum uymHOM, iXHA OyJOoBa IPUCTOCOBaHA OJA 3a-
O0esrleueHHs ITOTPed opraHisMy B eHeprii.
ITnacmudu — opra"eau poCIUHHUX KJIITHUH, cepes
AKUX 0CO0JIMBE 3BHAUYEHHA MAIOTh 3€JIeHI IJIaCTUIU —
XJIOPOILIacTU. IXHA ocHOBHA (PYHKI[IA — (DOTOCUHTES,
3aBASKM YOMY BimOyBaeThCs aBTOTPO(gHE KUBJICHHS POCIUHHUX Op-
raHisMiB. YcepeauHi BOHM MiCTATH XJOPOMig, AKMI 3TATHUIH BJIOB-
JIOBATHU IIPOMEHi cBiTJa, Ta (epMeHTH, IO aKyMYJIIOIOTH CBIiTJOBY
euepriio B ATD.

Bionoria + Ekosoria @ Exnisia 3seanenosyxa (Elysia
chlorotica) — 6ud mon0OCKiI8, NOWUPEHUX HA MiAK08000i
cononux eodoum. Teapunu yvozo 6udy HA PAHHIX emanax
acummas noidaroms 3eseHi odopocmi i ompumyroms 6id
HUX naacmuiu, AKi HAKONU4yioms Yy KAiMmuHax KUWKi6-
HUuKa. ke 3HaueHHA maKozo cumbiody 0Lsa MOAIOCKIB?

In. 12.
MimoxoHdpisi
ma xnoponnacm

Aki ocHOBHI rpynu eykapioTis?

Y TpaguliiiinoMy po3yMiHHi Bci eyKapioTuuHi opraHismMu o0’emmy-
BaJsii B Tpu 30ipHi rpynu — Pocaunau, I'pubu it TBapuau. Taxkuii mia-
X1 ommcye HMeBHHUM CIOCIO »KUTTS Ta 3yMOBJEHI HUM HalidaraJbHiIIi
0CcO0JIMBOCTI OyAOBU ¥ *KUTTENiATBHOCTI.

Pocauuu — 60araToKJITHHHI eyKapioTu, y AKUX € ILIACTHULU, aBTO-
Tpo(pHE KUBJEHHA Ta IPUKPimIeHuil cmocid xkurta. Oxkpim Toro,
KJITHHU POCJIUH MalOTh KJIITUHHY O0OJIOHKY 3 IIeJII0JI03U, BeJUKi Ba-
KyoJii Ta 3amacaioTh KpoxMasab. I'pubu — GaraTokJIiTHHHI eyKapioTu,
y AKX TeTepoTpPo(dHe KUBJIEHHA Ta NPUKPIIJIEHHUHA CHOCiO KUTTHA.
OcHOBHUMU 0OCOOJIMBOCTAMU I'PUOHUX KJIITHH € KJIITHHHA 000JIOHKA 3
XiTUHY Ta pe3epBHUN BYTJIEBOJ TikoreH. TBapumHM — 0araToOKJiTHUH-
Hi eyKkapioTu 3 rerepoTpo()HUM KUBJIEHHAM Ta aKTUBHUM PYXOM. ¥
TBapWH OOMEXKEeHUH picT, BiICyTHA KJIITMHHA CTiHKA Ta TJIIKOTeH SK
pes3epBHUM BYTJIEBO/I.

3rigHo i3 cyyacHMMHU YSBJIEHHAMHU B MeKax gomMeHa Eykapioru
icHyTh 8 cymeprpyi, cepen AKUX HAWOiIbIINMU 3a KiJIbKiCTIO BUIiB
e Apxemnactunu (y ckiyani Pocamum), Amopdei (y ckimaxi TBapuuu
ra I'pubu), TCAP (masBa € aOpeBiaTypoio 4 Trpym: TeJIOHeMil,
pisapii, ambBeosaTH I crpameHominu), ExckaBatu. IHIIi 4 cymnep-
rpynu ('anmucmu, Kpunmucmu, KPyMc ta Iemimacmuzopopu) —
e eyKapioTwmuHi JiHiI, mepeBaskKHY YaCTKYy AKUX CKJaZa€ PisHOMA-
HITTA OJHOKJITMHHUX eyKapior. BusHavaibHUMHM O3HaAKaMU IJIs
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PO3piBdHEHHS IUX T'PYI € MOJIeKYJISApHO-Oiosoriumi, aAKi BimoOparka-
IOTh IIOXOMKEeHHS Ta eBOJIOIINHI IIpollecu eyKapiorT.

dopma cmiBicHyBaHHA, 3a SIKOTO ONHI OpPraHi3Mmu JKHUBYTHL ycepe-
OUHI TiJla YM KJITHH iHIIIOrO OpraHi3sMy, HAa3WBAEThCS E€HIOCHMOio-
3om. Hampukiaazn, mpodaBu cliBicHyBaHHA OyJab00UYKOBUX OaKTepii
Ta 6000BuxX pocamH. EHgocMMOiOTHYHI BiJHOCWMHM 3irpaju BaKJIUBY
poJib Y BUHUKHEHHI eyKapioTiB Ta opranesi. 3rifHO 3 eHIOCUMOiOTHY-
HOIO Teopi€ro MITOXOHAPii Ta miaacTUAM TOXOAATH Bim OaxkTepili, AKi
yTBOpHMJIN cuM0io3 3 mpabdaThKiBCHLKOIO KJITHMHOIO apxei. IIlpamrypa-
MU MiTOXOHAPi# Oysam aepobOHi mmpoTeobakTepii, a aAada maactun — ¢o-
TOCHUHTE3yI0Ui IjiaHobaKTepii.

KopoTKoO npo rosnoBHe

) BigmiHHOCTI eykapioTiB Bif 6akTepin Ta apxey NoB’si3aHi 3 TakKMMy 0COBNMBOCTAMU
KNiTWH, SIK: HASBHICTb S4pa, XpPOMOCOM Ta MeMBpaHHWUX opraHen.

) [omeH EykapioTu — Han4mcenpeHilla 3a KinbKicTio BUAIB rpyna XuBoi npupoau. Y ii
cKriagi OQHOKITITUHHI eyKapioTy Ta PpOCMuHKW, rpMbun N TBapyHU.

) Y BMHUKHEHHI eykapioTiB Ha 3eMni BENWKY porb Bigirpany cuMBioTUYHI 3B’A3KN.

AifanbHiCTB

Hasuanvne 3a6danna. IIIO 6i0pi3nae eykapiomuini opzanismu?
Onopna cxema 0na 3anam ﬂmoayeannﬂ. Eykapioru.

Possusanvhe sagdanna. Aka kaimuna cknadniwa: npo- wu eykxa-
piomuuna? InmenexmyanvHo-po3gusanvha énpasa. bynosa npo- ta
eyKapioTUYHOI KJIiTHH.

I]inHicHe 3a80anusa. Aka Hali3azanvbriuwa 3aKOHOMIPHICMb iCHY-
6AHHA eykapiomuiHux opzanidmie? Bnpasea 0aa eusnauennsa. 1o
Take «3arajbHuil 3B’ sI30K SBUII» 7

PesyabTaTr

OuikyBaHi pe3ynbraT HaBYaHHsA (Y4YeHb / yyeHuus...)

e BU3Ha4Yae 3micm ocHosHoe2o rnoHsmmsi: EYKAPIOTU

¢hopmynroe nizHasanbHy npobnemy: nnsa OBI'PYHTYBAHHS opranisauiji eykapio-
TUYHOT KNiTUHN

* BU3Ha4Yae CymHicmb UiHHICHOT Kameaopii: 3ATANbHUA 3B’A30K ABULL,

Camo + ...

Camoopeanisauyis. IIpoekmue 3agdanHs. Bubuparo qocaigHubKRui
IIPOEKT Ta OPTaHi30BYIO MOT0 CTBOPEHHSA AJIA Hpe3eHTallil (3aXmcTy)
Ha IIiJCYMKOBOMY YPOI[i TeMM!.

Camonasuauns. OcobucmicHe 3a80anns. Pucu xapaxrepy. Bmopa-
Ba. KomyHiKabeJbHiCTh-3aMKHEHICTh.

Camoouinteanns. Ilpoenosysanvhe 3asdanhns. Tect. Pocaunu.
I'pubu. TBapunm.

«Biology» § 3.1. Eukaryotes.
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bomaHiyi ti 300102ii nompi6He 3axonneHHs... A 3axonsieHHsA
3006yeaembca 2nU60KUM po3yMiHHAM Kpacu, cumempii ma 2apmowil.

Tapac lllesueHko (1814-1861) —
sudamHull yKpaiHcbkul noem, npo3aik, XyOOXHUK

§3.2. POC/IMHU

3ayBaxyemo! 3naerncda, Ham Kob6sap, Ak HiIXTO
iHmwuii, BigomMmuii HaM i Oau3bKMii. A um cmpasBzi
e tTak? Buasinserbes, IlleBuenko O0yB HeaOUSIKUM
3HABIIEM CBiITY POCJMH — Ii€l «3eJIeHOl pm3u Ma-
TiHKU-Ipupoan». Uum Tebe MOMKYTH 3alliKaBUTU
pocauHu?

3MICT
AKi BU3HAYa/IbHi 03HAKU POCAUH?

Pocauau — 1me rpyna eyKapioTUYHUX OPraHi3MiB 3 MEBHUMU OCO-
OsuBocTaMU. SIK Ke BiApPiSHUTH POCIMHY Bia TBapuHHM um rpubda?
Ilepenycim pocimHU MalOTh 3€JeHUN KOJip, AKOTO IM HaJae pedo-
BuHa XJIOPO®IJI (a TouHimie, #ioro ocobsuBi (opmu xaopodinm
a ta b). 1li seyeHi mirMeHTH 3[aTHI IOTJIMHATH €HEPTril0 IIPOMEHIB
cBiTaa, HeoOXimHy aaa ¢orocuuTedy. Came 1meir mporec i 3abesiie-
uye ¢pomoaemompogre xiueénenna pocauH. Yapass [lapBiH HazBaB
XA0POPin «HAUUIKABIWOW 3 OPZAHIYHUX pewo8uH». Y HOro CKJami
€ Marsi#i, MoJIeKyJIM 34ATHiI 0 CBiTiHHA, HEe PO3UUHAETHCA Yy BOII,
il yac cTapiHHA JIUCTKIB PYHHYEThCA — Ile JIMINIe OKpeMi ITiKaBWH-
KH 11iei peuoBuHH. AJle YOMY Y POCJIMHHOMY CBiTi € POCJIMHU Uep-
BOHOT'O, JKOBTOrO, IIOMAapaH4YeBOT'0, CHHLOTO Ta IiHIIUX KOJLOPiB?
CmpaBa B TOMY, I10, KpiM XJI0pO(diay, Vv POCIUH € I1e 6araTo iHIImx
OirMeHTiB.

Innrioro, He MeHIII Ba'KJIMBOIO O3HAKOIO DOCJIUH € npukpinieHuil
cnoci6 smcummsa. PocauHu He MOKYTh AaKTHUBHO MHepPeMiIllyBaTHUCSA B
IPOCTOPi, TOMY BiAIIOBiAb Ha IIOAPasHEHHHA, IIONIYK I:Ki 34iHMCHIOIOTH
MIJIAXOM IIOCTiHOTO HeobMmedrernoz0 pocmy.

Biosnoria + lMpupoao3sHaBcTBO @ Ammocepa — uye 060.10H-
Ka J3emai, ymeopena nosgimpam. Ilpuzadaiime ckaad nogimpsa
i dauume 6i0nogidv Ha 3anumarnHA. AKuUil i3 2a3ié nosimpsa Yymeo-
proemuvca 3a80aku pomocurnmedy pocaun? Aki 3 zasie ammocgpepu
suKopucmosyrmuvcs 018 pomocunmesy? JInsa 3ac860€HHA K020 AMMO-
chepHo20 2a3y POCAUHU 6CMYNAOMb Yy MYmyaricmuiti 6i0HOCUHU 3
oaxmepiamu?

AKi 0c06/MBOCTi pPOCAUHHOT KAITUHK?

KiaiturHa 00070HKA POCIUH Ma€ KAIMUHHY CMIHKY 3 Yenrono-
3u. Ileil ckamagHUl ByTrJeBOJ He PO3UMHAETHCA Y BOIi, AysKe CTIUKUN
o pidHMX XiMiuHMX BIaMBiB. A HOro MexaHiuHi BJacTHBOCTI 3a0es-
IeUyIOTh JKOPCTKICTh Ta MiIlHiCTL 000JioHKU. TaKuii MOKPUB 3aXu-
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1a€ KJITUHH, aje oO0Me:Kye 1XHIO 3JaTHICTHb
3MiHIOBATU CcBOIO popMy. PocamHU BOPOIOBIK
YCBOT'O CBOT'O JKUTTSA POCTYTH HA OSJHOMY MiCITi
W BeoyTh NPUKPIILJIEHWHA cmocid xutrsa. B
000JIOHII KJIITUHU € mopH, Uuepes AKi BimOyBa-
€ThCA 3B A30K MiK CyCimHiMmM KaiTuHaAMU.
PocnawmuHi KAiTUHM MalOTh naacmuodu.
Ile nBOMemOpaHHi opramenu, y AKUX YTBO-
pIOIOThCA I HAKOONMYYIOThCA OpPTaHiuHiI pe-
YOBUHU. PO3Pi3HAIOTH TPU THUIU TMJIACTULI:
XJIOPOIJIACTU, XPOMOIIJIACTU Ta JIEAKOIJacTH.
Xaoponaacmu MicTATh xXJopodia 1 3mii-

In. 13. Ocobnusocmi
POCIUHHOI KIIMUHU:
1 — knimuHHa cmiHka

CHIOIOTh (orocuHTe3. KiHIeBuil NpPOAYKT 3 UEnTIono3u;
(¢dorocuuTE3y — raokosa. lla peuoBuwHaA € 2 — nnacmudu;
IKepeJioM eHeprii Ta maTepiajsiom aJisa 1mo0y- 3 — pesepeaHuli
JIOBU CKJIQJHUX BYTJIeBOIiB. Xpomonaacmu — 8ya1es0d — Kpoxmarib;
3a0apBJieH] mIacTUAW, AKI MIiCTATH Y4epBOHi, 4 — eenuki eakyoni

nmoMapaHueBi I JKOBTiI pPeUYOBUHHU-IITMEHTH.

Bouu 3yMoBI0I0TH ssicKpaBe 3a0apBJIeHHS OPTaHiB POCIUH, AKe IPH-
HaKye KOMaX JJd 3alluJIeHHA Ta IMOIUPeHHA HaciHHdA. Jlellkonaac-
mu — 0Oe3b0apBHI mjacTunu, y AKX HaWdacTille I HAKOIUUYYETHCS
kpoxmans. Ile pociuHHNI pe3epBHUI BYyIJeBoO, 1110 30epiraeTbca B
KJiTHUHaAX TpPOo 3alac y BUTJIAIL I'paHy.JI.

IIle oxHiero xapaKTepHOIO OCOOJHMBICTIO POCIMHHUX KJIITUH €
BaKyoJIi BeJUKHX DPO3MipiB. Bakyoni — ue opzanenu, w0 3anoghe-
Hi KJAIMUHHUM COKOM i 8i0oKpemseHi 6i0 UuUMONJLA3MU BJACHON
membpanoro. KnitTuauuii cik — Ile Boja 3 POSUYMHEHWMHU PEYOBUHA-
MUu. ¥ KJIITUHHOMY COKY MOXKYTh OyTu OapBHUKU, SKi BU3HAUYAIOTH
3abapBieHHA OaraThb0X KBIiTOK. BaKyoJsii BUKOHYIOTh TaKOXK OMOPHY
(byHKITiI0, CTBOPIOIOUHN 3CEPEeIUHU THUCK.

Biosoria + KBiTHMKapcTBO @ I'opmensia — ye nonyaapra 0exopa-
mueHna pocauna. Ii cyysimma epaxanmbv naiimpoio Koavopis: 0ii,
poxcesi, OaaxkumHi, pionemosi, uep8oni. AKi opzaneau KAIMUH
BU3HAYAIOMb KOJIP CYUBimb ma oMY 6B0HU MOMHCYMb 3IMIHIO8AMU
ceo0€ 3abapsieHHs?

AKi € ocHOBHI rpynu pocinnH?
Y cwmcremi eykapioTUUYHHX

opraHisMiB g0 CKJIamy cymep- Apxennactungu, abo POCJINHU
rpynu Apxemnactunu, abo POC- |Yepsoni | [naskogpimosi | Xnopo-
JINMHWU, Bxomare Imayrogirosi |800opocmi |sodopocmi nnacmuodHi
BomopocTi, YepBOHI BOJZOPOCTi 3erieHi
ta XuoponmnacTugHi (3eseHi godopocmi
Bojgopocti i HasemHi pociaurm). HasemHi
Yeci Tpu  eBosOmiNHI  JiHIiT POCIuUHU

MalOTh MEPBUHHI IJIACTUAMN, AK1
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€ (POTOCMHTETUUHUMHU OpraHeJaMHU, IO IMOXOAATH Oe3mocepenHBbO
Bimg miamobGaKTepiii.

PocuHN — ofHA i3 HAipi3HOMAHITHIIINX I'PYH XUBOI IPUPOAH. 1X
KJacu(dikyoTs 3a po3MipamMu, KiJbKicTiO KJiTuH, O0yI0BOIO, 3a IIPU-
CTOCYBaJbHUMU O3HAKaMM, TPUBAJICTIO KUTTA Tomio. Hanpuxrmaan,
3a KLJBKICTIO KJITHH POCJIHMHU IOMiJIAIOTL HA OTHOKJITHMHHI (Tjas-
KodiToBi BomopocTi, 3esieHi BOZOPOCTiI XJamMimoMoHajma, XJiopeja) Ta
OaraTokJiTUHHI (HaseMHiI pocJqmHM). 3a 30BHINIHIM BUTJIAIOM cepen
POCJIMH BHUOKPEMJIIOIOTH JIepeBa (3 OZHMM TOBCTUM 3IepeB’AHiINM
crebsiom), KyImi (3 AeKisbKkoMa um O6araTbMa TOHKMMU 37epeB’ aHiJIu-
Mu crebysaMu) i TpaBu (3 M’AKMMHU COKOBUTUMM cTeOjiamMu). 3a TPU-
BaJIICTIO "KUTTSA POCJHHU IIOMIJISIOTH HA OLHO-, OBO- I OaraTopiuHi.

KopoTKoO npo ro/0BHe

) POCJIMHU — ue eykapioTU4Hi OpraHiamMu, BU3Ha4anbHMMK 03HaKamu sknx € oTo-
aBTOTPOMHE XKMBIEHHS, MPUKPINIIEHNIA CMOCIO XXUTTA Ta HEOOMEXEHWUI PICT.

) OCHOBHMMW BIOMIHHOCTAMW POCHMHHUX KNITUH €: KAiMUHHa CMiHKa 3 UesItoriosu,
nnacmudu, eernuki 8aKyori, pe3epeHUl 8y2ar1e800 Kpoxmarib.

) 3a cyvacHMMM ysIBIIEHHSAMM POCIUHK 00’egHaHi B cyneprpyny Apxennactuau, ska
€ OJHI€l0 3 HaNPI3HOMaHITHILIMX Y JOMEHI EykapioTu.

AifanbHiCTB

Hasuanvne 3aedannus. Illo 6idpisnae pocaunni opzanidmu? Onuc
3 eukopucmanHam ppeumy. Pocanuu.

Possusanvrne 3a6danna. Yu ichye 6 pOCAUHHUX KLIMUH 63A€MO-
36’230k Mmin 6ydoeoro ma scummedianvricmiwo? Jlabopamopha
énpasa. BynoBa pOCIWMHHOI KJIITMHM y B3a€MO3B’sIBKY 3 IIpOIlecaMu
KUTTENIAIBHOCTI.

Ilinnicne 3a60anna. Axuill i3 wuHHUKI6 npupodu eaxcausiwuil
ona pocaun — ceimno wu menno? Bnpaea 0nsa cnpuiimanus. Ilpu-
CTOCYBaHHA POCJMH A0 BILJIMBY CBiTJa I TeMOepaTypu.

PesyabTaTr

OuikyBaHi pe3ynbTaTn HaB4YaHHA (Y4eHb / y4eHuus...)

* onucye: ocobnueocTi opraHisauii POCITUH

* gusHayae memy ma copmymoe medy: ans OBI'PYHTYBAHHS B3aeMo3s’siaky
OynoBKM Ta PYHKLi POCITMHHOI KNITUHU

* crpuliMae HacmaHo8Yy ma 8UCIIO8ITIOE MIPKy8aHHsI: PO BaXMNMBE 3HAYEHHS CBiTNa i
Tenna B xutTi pocnuH Ta 3AFAJIbHUU 3B’A30K ABULL B npupogi

Camo + ...
Camonasuanusa. Pecynamuene 3agdanns. SIk opra"isyBatu onuc?

Camoouinioseanns. 3ae0anns 018 po3nisHasaHHs. PisHOMaHIT-
HiCTHb POCJHMH.

«Biology» § 3.2. Plants.
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I coHHuli 2pu6 e cmapaz0ositi Kyatiyi ‘
. o . TV
Jowy Hanuecs i 3a OeHb nidpic. Mt

Jlina Kocmerko (1930) -
8UOAMHA YKPAIHCbKA NUCbMEHHUUSA

§3.3.TPUBU

Aymy ,a,ymaeMO' MeraneBi TexHi4HI KOH-
CTPYKIIii, BUPOOM 3 ILJIaCTHUKY, (POTOILIiBKA,
igosgIia KabesiB, peaKTUBHE ITAJNBO, IIITYUHI
TKaHUHU, (papOu, ONTHUUHE CKJIO — IIi peaybHi
BTLJIEHHA JIOACHBKOTO iHTEJIEKTYy € Oe3CHJIU-
MU Hepel MEINKaHIAMU I'PHOHOTO IlapcTBAa.
Yomy?

3MICT

AKi BU3Ha4va/bHi 03Haku rpubis?

I'pubu — omHa 3 HaNOIIBIINX Ta HAWPIZHOMAHITHIIINX TI'PyHd Op-
raHismiB. ¥Ycix ix 00’eqHy€e 2emepompogHe HUuBLeHHA, TOOTO KU-
BJIEHHA TOTOBMMM OPraHiYHUMMU PEYOBUHAMU, IO IIOTJINHAIOTHCSH
IOoBepPxXHe[ Tijma. BigbHiicTs i3 HMX HepeTpaBJIOIOTH iKYy 330BHI 3a
JomoMoroo (epMeHTiB, AKI BUALIAIOTh ¥ AOBKiaasa. Take ;KuBJIeH-
HS 3yMOBJIOE psAp iHIMX o3HAaK rpubiB. Tino rpubiB HasmuBaeThCs
epubruysa (abo mimesriit), 110 CKJIAJZAETHCA 3 OKPEMHUX TOHEHBKUX
HUTOK (TrihiB), KOoKHa 3 AKUX Mae OiuHi Bigranyxkeumus. Take Bere-
TaTUBHE TiJI0O Ma€ BeJUWKY ILJIOINY IIOBEPXHI Ta CIPUAE KUBJIECHHIO.
3a HAsSBHOCTI BOJIOTM I TelJja IPUOHUILA 34aTHA O HE00MeleH0z0
weudkKozo pocmy, oco0JIMBO Y HAIPAMKY 0i/bII01 KiJIBKOCTI TOKUB-
HUX croJayK. Takuii picT KoMIleHCcye B rpubiB BiICyTHiCTH aKTHUBHO-
ro pyxy.

s rpubiB BIacTUBUN npukpinaenull cnocio scummas. Binbmiicts
PO3BUBAETHCA BCEPENMHI MOMKUBHOTO CyOCcTpaTy — I'PYHTY, MePTBOi
opraHikm abo JKHMBOTO OpraHismy. 3a MexKi cyOcTpaTy BUPOCTAIOTH
JIUIIIe YTBOPU, IO 3a0e3MeuyiTh CIOPOYTBOPEHHSA Ta MOMIMPEHHH.
3asBuuaii 1e IJIOAOBI Tijla, Y SKUX YTBOPIOIOThHCA MysKe ApiOHi cmopu,
IIT0 POBHOCATBLCA BiTPOM, BOJOI0 ab0 TBapMHaAMMU.

Fpubu + YkpaiHcbKka nitepartypa @ YV Jlinu Kocmenko € padku:
IIpupoda mydpa.
Bce cmeopuna mosuku.
Pocunrky nomy emepaa Ha O0posi.
Ha oypenomax cxodamo
MYXOMOPUUKU —
meamp JAALbKOBUIL NPOCMO HA MPABi.

A aki eudu myxomopie € 6 npupo-
0i? Axi ixHi 3azanbHi ocobausocmi?l
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Aki ocob/mnBocTi 6ys0BU rpubHOT KAITUHN?

Kaituau rpmbiB saxwurieHi 060JI0H-
KOIO, V CKJIaJi KOl IIepeBakae XimuH.
3a NOMIUPEHHAM Y IIPUPO/I el ByTJe-
BOJl HA IPYTOMY MiCIIi ITicJId Ie/TI0JI031.
XimuHosa 000/0HKQ HEPO3UYWHHA Y
BOJi, JKOPCTKAa, CTiiika OO0 XiMiuHHX
BOJIUBIB. ¥ cKJami 000JIOHKU MOMKYTH
OyTu IIirMeHTU, BiJg AKUX 3aJIeKUTH
pisHOMaHiTHiCTHL 3abapBiieHHsS TPUOiB.
Hanpukiaazn, yepBOHI IIirMeHTH IIOIIe-
pem:kaloTh TBapUH IIPO HEICTiBHICTH
rpubiB, TeMHO-KOPUYHEBI — 3axuiia-

In. 14. Ocobnusocmi
2pUBHOI KnimuHu:
1 — KIIMUHHa cmiHKa 3 XImuHy;

IOTh BiJl KOPCTKUX yJbTpadioseToBUx 2 — ceKpemopHi Myxupui;
npoMeHiB. IIoKpUBU TIpubHUX KJIITHUH 3 — pesepsHuli 8yernesod —
MaTh IIOPU, Yeped AKi BigOyBaeThCcs ariko2eH,; 4 — Heeesluki eaKyori

3B’ 30K 13 cepegoBUIIEM.

Y raituHax rpubiB € YMCIEeHHI cexpemopHi nyxupui (Be3sUKyJIn),
II0 BiAIOBiZaIOTh 3a TPAHCIOPTYBAHHS Ta CEKPEIil0 PI3HMX PEUOBUH.
Knituau rpubiB MicTATH HeGesuKi 6aKyo0Ji, BCePeIUHI AKUX MOMKYTH
OyTu 3amacHi MOKWBHI PEYOBWHU, CIOJYKHU OJIS IIOOYIOBU KJIiTHH-
HO1 000JIOHKHY, OTPYHHI IPOAYKTH OOMiHYy PeUOBUH TOI0. PesepBHUM
BYTJIEBOJAOM I'PUOiB € TIiKOTeH.

Yum 3ymoB/aeHa pisHOMaHITHICTb rpubiB?

3a cydyacHUMH YABJEHHAMU TIpubu, AK i TBapuHU, HaJIEXKAThb
no cyneprpynu Awmopdei, y AKUX YIOPOAOBXK KUTTEBOTO ITUKJIY
€ ame0OimHI KJiTMHU ab0 KJIITUHU 3 OOHUM [IKIyTUKOM. I'pmbamwu
BUBHAIOTHCS JIUIIIE CNPABX}CHI 2pubu, a iHIIi opraHidsMu 3 OKPEMUMU
O3HaKaMu rpulbiB TPAKTYIOThCA AK 2pub6Onodibni opzaniamu.

I'pu6u pocTyTh Ha BCiX KOHTMHEHTaX. 1XHi BOJIOLIHHA Oe3MerK-
Hi — BOHM KUBYTH y I'DYHTI I BOAi, Ha pOCJIUHAX i TBapuHaX, y
XapyoBUX IIPOAYKTAX i MPOMMCIOBUX MaTepiasiax. BijgbIimicTs rpu-
0iB — MEIIKAaHI[I I'PYHTOBOTO Ta Ha3€MHO-IOBITPSHOTO CEPEIOBUIIL,
3HaYHa YacTUHA — MapasuTU KUBUX OPraHiaMiB, i JuIe okpemi BuUgu
OIPUCTOCOBAHI A0 KUTTSA Yy BOII.

3a cmoco060oM KUBJIEHHS TI'puOM IOMIJNAIOTH Ha camporpodiB, ma-
pasurtiB, cumbioTpodiB Ta xuiKaxiB. I'pubu-canpompou KUBIATHCA
peuyoBMHAMM BiMepJMX OpPTaHiuYHMUX PEIITOK (meuepwuili), a zpubu-
napasumu — PeYyOBUHAMM JKUBUX OpraHiamiB (TpyToBuru). I'pubu-
cumbiompodu BCTyHalOTh y B3AEMOBUTiIHE CIiBXKUTTA 3 OpraHiaMamMu
iHIMUX BUAIB 1 OOMiHIOIOTHCA 3 HUMU IMOKUBHUMEU peuoBuHaMu (06ii
rpubu, migmocukoBukKm). Xudci zpubu MOJIIOIOTH HA APIOHUX TBapUH
y Bogi (3oodharyc) um I'pyHTi (makTijiapis) 3a JOIOMOTOIO OCOOJIUBUX
BUA03MiH rpubHUITi. BusHaUaIbHUMU IJIs TMOIIUPEHHA ¥ PisHOMAHIT-
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HOCTi rpubiB € pisHOMaHiITHiCTH IXHiX cmoco0iB KuBJIeHHs (campo-,
mapasmTo-, cuMbioTpodHHUII) Ta HecTaTeBOro (cmopamMu, YacTUHAMU
MiteJsito Tormio) i crareBoro (i3 oOMiHOM AapaMu, 3JIUTTAM Millesriio,
YTBOPEHHSM raMeT) PO3MHOMKEHHS.

BnpaBasemocb! & Bukopucmail 3anpononogari mepminu (Hi-
MPO2ZEeHBMICHL CNOLYKU, MIHepaALbHe HCUBLEeHHA, Pomocunmes, XJo-
poghin, enwkosda, mymyanidm) 015 3aN06HEHHS 6 MeKCmi NPOnYcKia.
«3a nHayxkosumu danumu, nonad 80 % HazeMHUX POCAUH YMBOPIIMb
3 zpubamu ocobrusy Gopmy 63aemosuzionux 6i0Hocur (...). Pocaunu
daromob zpubam (...), wWo ymeopwiomuvcsa nid vac (...), OCKiAbKU 8 2pu-
0ie nHemae (..). A zpudbu 3HauHO 30iavwyiomsv naowsy (..) POCAUHU,
nocmauwaioms (...)».

KopoTKoO npo rosoBHe

» T'PUBMW — eykapioTnyHi opraHiamu, BU3Ha4anbLHUMM 03HaKaMu SKUX € Tanom, OCMOo-
reTepoTpodHE XUBMEHHS, MPUKPINIIEHUIN CNocib XNTTS Ta HEOOMEXEHWI PICT.

) OsHakaMu BIOMIHHOCTI KMiTUH rpMBiB € KNiTMHHA CTiHKa 3 XiTUHY, CEKPETOPHI MiXyp-
Li, HEBENVKI BaKyorni Ta pe3epBHUIA BYTNEBOA MMiKOreH.

) Tpubn Hanexatb g0 cyneprpynn AMopdei, Y SKMX YNPOAOBXK XUTTEBOIO LIMKIY €
ameboiaHi KNiTUHM abo KNiITUHW 3 OOHUM [XKIYTUKOM.

AifanbHiCTD

Haesuanvrne 3aedanns. IJo eidpisnae zpubu? Ppeim 0aa nosac-
HeHHs. ['pubu.

Possusanvrne 3asdanua. Ak wuenameca, duxaromsv, pocmymo
ma po3muosxcyromouvca zpubu? IIPAKTHYHA POBOTA 3. Bynosa
rpuOHOI KJIITHHU y B3a€EMO3B’A3KY 3 IIPOIlecaMu KUTTENiATHHOCTI.

IlinnicHe 3a60anHA. AKa OCHO6HA NPUYUHA NOECIOOH020 NOULU-
penunsa 2pubie? Bnpasa 0asa peazysanns. PisHoMaHiITHiICTH criocobiB
JKUBJIEHHS TPUOiB Ta IXHE IMOIMUPEHHI.

PesyabTaTr

OuikyBaHi pe3ynsTaTv HaBYaHHSA (Y4eHb / yyeHuus...)

* nosicHioe: ocobnueocTti TPUBIB

+ opaaHizosye: OBI'PYHTYBAHHS B3aeMo3B’s3Ky 6ya0BY Ta QyHKLA rpMBHOT KniTu-
HU

* peazye ma MOsCHIE HaCMaHOo8Y: NPO B3AEMO3B’S30K XKMBMNEHHS 1 NOLIMPEHHS! rpu-
6iB Ta 3AFAJIbHUU 3B’A30K ABULL, B npupogai

Camo + ...

Camonasuannsa. Ilisnasaavne 3a80aHHs. IIpaBuio-opieHTHD
«IIpakTuuna poboTa».

Camoouinioseanns. Penpodykmuene 3agdanns. Apanramii rpubis
10 KUTTSA B I'PYHTI.

«Biology» § 3.3. Fungi.
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TeapuHu - yacmuHa npupo0HO20 3AKOHY,
80HU MaromMb €80i npaea.

Man-Kax Pycco (1712-1778) -
paHyy3ekul pinocodh, Hamypanicm

§ 3.4. TBAPUHMU

Aosoaumo! ¥V mpani «¥Kwurra TBapmH» Bimomoro Hi-
MeI[bKOTO 30o0Jiora Ta MaHApiBHuUKa AJubppena Bpe-
Ma € panku: «Koxcen pom emie ocazamu iy, HA AKY
3acayzoeye mino, yu mo caabke it 6e33ybe, yu wenena 3
nOMyMHCHUMU 3YOamu; Yy KOMHOMY pa3i npudamuuil op-
2aH nepedae HUBJLeHHS KiHUi6KaM». ¥ YOMY 3K CYTHICTh
IIOT0 3B’A3KY MiK JKUBJEHHAM Ta PyXOM TBapuUHU?

3MICT

AKi BU3HaYa/IbHi 0O3HaKU TBapUH?

Ycim TBapmHamM moTpiOHA roroBa iKa, IO MiCTUTL PEYOBUHU U
€HepPril A KUTTeAiANbHOCTI. OqHI BXKUBAIOTL y 1KY TLIBKK poC-
auH. X HasuBawOThL pocauHoiOHUMU. IHIII KUBIATHCA TBapUHAMU,
youBatouu ix. Ile xuoxmcaru, abo m’scoioni. Ieari TBapunu (Qurkuil
KabaH, Oypi 6edmedi) — 6cei0Hi: BOHU BXKUBAIOTH i POCJIUHHY, 1 TBa-
punHy i:Ky. OKpeMo BUIIJIAIOTH napa3umis (kaiw, cobavuil, n’aexa
meduuna) i mepmaeoidie (Hyrwu-mepmeoiou, *HyKu-zHOUOBUKLL).

I)xa magxomuTh B opraHisM i 3a3Hae IIEPETBOPEHb y TPaBHiM cuc-
remi. Opranu, 110 BXOZATH OO ii CKJIamy, 3a0e3meuyoTh IOAPiOHeHHs,
XiMiuHe POBIIENJeHHs CKJIAJHIX PEYOBUH Ha MPOCTi Ta IXHE BCMOKTY-
BaHHS B KPOB. ¥ TBapUH BUALJIAIOTH BHYTPIIITHE TPaBJEeHHS B OpraHis-
Mmi (pubu, nmaxu) i 30BHIIIIHE TPaBJIEHHA II03a OpraHisamMoM (nasyxu).

Hnsa 3mo0yBaHHA 1K1 TBapUHU IIEPEMIITYIOTBCA Yy CBOEMY CEpeo-
Bumli icHyBaHHsA. JIokomonia TBapuH (JIaT. «J10KYyc» — Micie, «Mo-
yio» — pyx) — 30amHicmb meapuH 00 AKMUBHO020 NepeMilleHHs 8
cepedosuuii icHyeaHHsA. AKTUBHUI DPyX 3abeslneuye BiAIIyKyBaHHSA
ki Ta i1 3axomjeHHA, 3aXWCT Bil HECUPUATIUBUX YMOB iCHYBaHHS
Ta PiBHUX BOPOTiB, OCBOEHHS HOBHX MiCIb iCHyBaHHSA. BijbimicTsb
TBAPUH PYXalOThCA 3aBAAKN CKOPOUEHHIO M’ fA3iB, IO AOIIOMAarae im
IMIBUAKO 3abesmeuyBaTu cBOi morpedbu B 1xki. Cmocobu M’s30BOTO
PyXy TBapWH Iy’Ke PiBHOMAHIiTHIi: maBaHHdA, JiTaHHA, Oir, XOMiHHS,
cTpubaHHA, PEAKTUBHUN PYX, KOB3aHHA, IIOB3AHHS TOIIIO.

TBapuHu + AHimauia ¢ 2012 poxy s
Jsicax ocmposa Boprneo 0yso 6usaA6JeHO
HoBUllL 8ud OpzaHi3MiB, AKUI HA368aJU
I'y6rxa Bob keadpamhi WmaHu HA 4wecm
nepconadxca  8idomozo  myJavmcepiany.
Yomy Haykosui 6idHecau ueit 6ud 00
epubis, a He 00 meapun?




Aki 0ocob6/mBOCTi 6ys0BM TBAPUHHOT KAITUHK?

Mi:xk co00r0 KJIIITHHU TBApWH Bifpi3HAIOTLCA po3Mipamu, (popmoro,
0yIOBOIO, TOMY III0 BUKOHYIOTH PisHi (pyukiIrii. Tak, HeipoHN MaiOTh
3ipuacTy (popMy 3 BigpocTKaMu AJA IPOBEAEHHS PEryJaiolounX CUTHA-
JiB, KJIiTUHU M’A3iB BUIOBKEHi I MalOTh ycepeauHi CKOPOTJIUBi BO-
JIOKOHIIS IJIA CKOpoUYeHHA. BomHoUac KJIITMHU PiBHUX TBApPUH IYiKe
CXO0JKi, III0 BKa3y€ Ha CHiJIbHE MOXOIKEeHHS.

330BHi KJITMHU TBapuUH BKPUTI
TOHKOIO THYYKOI0 KJIITUHHOIO MeM0-
paHoio, 0 MOYKe YTBOPIOBATHU BHY-
TpimHi nyxupii (eHmocoMu) A
MIOTJINHAHHA Ta TPaAHCIOPTYBaH-
HA peuoBuH y KJitmHi. KopcTkoi
KJITUHHOI 000JIOHKHM, IO O0OMEKye
30aTHICTh KJIITUH 3MiHIOBATH CBOIO
dopmy, y TBApUH HEMAE.

T'oToBi opraniuni peuoBuHM, IO
HaTINIIN B KJIITUHY 3a HJOIIOMOTOIO
BHYTPIIIHIX NyXUPIiB, 3a3HAIOTh
posierieHHsa. I BigOyBaeTbca Iie

In. 15. Ocobnusocmi meapuHHOI
KnimuHu: 1 — KnimuHHa membpaHa
3 8HYMPIWHIM 8MUHAHHSIM;

mpasnux eéaxkyons. Ha BinMiny Bif 3 - mpaena eakyons; 4 — pesepeHuli
POCAMHHNX, I[i BaKyoJi MAaTh 8y21e80d — aflikozeH

MEeHIIIi po3Mipu.
AK i rpubu, TBAPMHU y CBOIX KJiTHMHAX 3alacaioTh 2aikozeH. Oco-
O0smBO 6araTo MOro B KJITMHAX M’fA3iB, IO IMOTPEOYIOTH IIIBUIKOTO

OTPUMAaHHSA €Hepril MJIs CKOPOUEeHHS. (,’"«\0\“
. N
TBapuHu + Ekosoria ¢ ITanda — cumeon WWEF. Yomy? &,‘e'{ Y
SN L~
AKi ocHOBHI rpynu Ta 0c06/MBOCTi NOWMPEHHA TBapUH?
Y cyuacHili cucTeMi eyKapioTUUYHUX
oy yKap » TBAPUHU
OpraHiaMmiB TBapuMHU HaJeXaTh A0 HAali- - -
OiybIOi 3a KiJMBbKicTIO BUAIB cymeprpy- PapianiHocuMeTpuini
Ty6ku. XKanki

nu Awmopdei. Bim3bKO TpeTMHHU BCix
TBApUH € MeEIIKaHIAMU BOJHOTO ce-
penoBumia. TinbKM B MOpPAX 1 IpicHUX
BOJlaXx JKUBYTH IIPEICTAaBHUKMN TaKUX
rpyn, AK: T'yOKU, KUIITKOBOIIOPOXKHWH-
Hi, XpAMOBI Ta mpomeHenepi pubdu.
Barato memkasHI[iB BoAW cepel KiJIbUuacTUX YepPBiB, MOJIOCKiIB, pa-
KomomiOHmx. Haibinpmioro 3a BUAOBUM pPiSHOMAHITTAM TI'PYIIOIO
TBApUH CYXOMOJy € YJIEHHCTOHOTi TBApMHU — MaBYKM Ta KOMaxwu.
I3 HaseMHUX XOPAOBUX HAMWOIJMBIIT HOMIMPEHi ¥ YMCEJbHI — OTaXu.
3IaTHICTH 10 MOJBOTY Ma€ iM MOMKJIMBICTL MOJATH PidHI IIepernrkoau
Ta OCeJNATHUCh y PiBHMX Micuax. SHaYHe BUJOBe pPiBHOMAHITTA

OBOGiYHOCHMMETPUYUHI
lnocki yepsu. Kinsdacmi
yepsu. Monocku. Hemamodu.
YneHucmoHoeai. Xopdosi
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cIiocTepiraemMo # cepej TBapWH, SKi 3aceluju I'PYHTOBE CepPeIOBUIIE
icuyBanHda. IlapasuTwmuni BuUAM, SKi MEIIKAOTh Y KHUBUX OPTraHis-
MaX, iCHYIOTH cepen OiibImocTi rpyn TBapuH. Haibinbima KiJIbKicTb

IIapasuTiB cepel MJIOCKUX UEepBiB Ta HEMATOJ.

Teapuhu + CycninbcTBO @ Beeceimnuil dend
meapun (awnza. World Animal Day) — misx-
HapoOHUllL 0eHb, NOKAUKAHUI 36epHYMU Y6a-
2y awdcmea na meapun. Hozo eidanavaioms World Animl Day
wopory 4 scoemmusa. Yomy it 014 wozo icHye =
maxuil 0env?

KopoTKoO npo ros0BHe

)  TBAPWUHW — eykapioTnyHi opraHiamu, y siKMx reTepoTpodHe XMBMEHHS, obmexe-
HWIA PICT Ta aKTUBHWUIA pyX.

) TBapuWHHI KNITUHW BUPI3HAOTb Taki O3HaKW, AK: BiACYTHICTb >XOPCTKOI KITiTUHHOI
0BOMOHKK, BHYTPILLHI MiXypLi-eHO0COMMW, TPaBHI BaKyori Ta pe3epBHWIA BYINeBOS —
rMiKOreH.

) TBapuHu 3acenunu BCi TUNU CepefoBULL, iICHYBaHHSA HALLOI NraHeTu, SKUMU € Ha-
3eMHe, BOAHE, I'PYHTOBE Ta XMBi OpraHiamu.

AianbHICTD

Hasuanvne 3asdaunsa. Io e6idpisnae meapuHHi opzaHizmu?
Ppeiim 0na ananisy. TBapuHU.

Possusanvre 3a60anns. Aki npuiunu 6i0 minHocmel méapuHHOL
Kaimunu 6i0 pocaunHnoi i 2pubnoi? Ilpakmuuna énpasa. Ocobuui-
BOCTi OyZI0BU TBApWHHOI KJIITHUHMU.

Ilinnicne 3a80anHa. Ak noxomoyia énnueéae Ha pPi3HOMAHIM-
Hicmb meéapun? Bnpaea 0aa nepexonanocmi. PisnomaHiTHiCTH TBa-
PUH Ta PisHi cmocodu pyxy.

PesyabTaTr

OuikyBaHi pe3ynkTaTyv HaBYaHHSA (Y4eHb / y4eHunus...)

* aHanisye: ocobnmeocTi TIPUBIB

* awHanisye pesynsmamu: OBI'PYHTYBAHHS B3aemo3s’si3ky GyaoBY i KUTTERISANb-
HOCTIi TBAPUHHOI KNIiTUHU

* 8UABIISIE MepeKoHaHicmb ma 0brpyHmMosye: BaXnnBe 3HaYeHHs JTOKOMOLIT y XUTTI
tBapuH Ta 3AFAJIbHUIA 3B’A30K ABULL, B npupogi

Camo + ...
Camonasuanns. RomyHnikamuene 3asdarHHsa. IrpoBa BmpaBa. Tsa-
PUHU-CUMBOJIU YKpaiHu.

Camoouyinwoearnhns. IIpodykmueHo-KOHCMPYKMueHe 3a680aHHA.
IIpucrocyBanHA TBapUH OO aKTUBHOTO PYXY.

«Biology» § 3.4. Animals.
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3aanaHbme e82nu6 npupodu,
imooi eu 3po3ymieme ace kpauje.

Anvbepm EtiHwmedlH (1879-1955) -
00UH i3 HatguoamHiwux ¢i3ukie

§3.5. POC/IMHWN, TPUBU, TBAPUHMU U NPUPOAA
Mpuaymyemo!

Cv0200Hi 8i0KpUMO Mobi MAEMHULIO:
Y ceimi 36uuailnux peueil He Oy8ae.
Xmo gipumb y 0ueo, jduse Ak 200umuvcs,
IIpupodu uikaBuHKU Jle2KO Ni3HAE.
Hagiwo Anrunyi KOAWOYKU-AUCMOYUKUS
Yomy Kaneawx myxomopa ACKpasuiL?

JI. Cysoposa
IIpomoB:x BipI IiKaBUMU MUTAHHAMU IIPO POCJUHU, IPUOM, TBAPUHMU.

3MICT
flka ocHOBHa po/b pOoC/uH, rpubiB | TBapuH y npupogi?

Asuuwa npupodu 83aemonos’sa3ani mix coborw. lle mpupogHuii 3a-
KoH! fAKmio xouerr copmMyai0BaTH 3allUTAHHSA, ITOCHh Ai3HATHUCS TIPO
Te, IO BimOyBa€ThCSA HABKOJIO, IIaM’ sTail Hmpo Iieil 3B’s30K. fIKa K
POJIb POCJINH, IpubiB i TBapUH y il €THOCTI ABUII?

Pocimaun — BUPOBHUKU opraniunux peuoBuH. 1i «uapiBHUKM»
3IaTHI HaKONMWUYyBaTH KoOcMiuHY eHeprito CoHIlA W 3aBOAKU (Homo-
asmompo@HOMY IHUBJEHHIO TePeTBOPIOBATU il B XiMiUHY eHepriio
BYTJIEBO/IB.

OcHOBHY pPOJIb TBapuWH y IIPUPOAL
BU3HAUAE IXHE 2emepompoHe Hus-
neHua. Tapuau — 1me CIIOKUBA-
Yl opramiyHux peuyoBuH. TBapuHHI
OpraHisMu He JIUINe CIOKUBAIOTh
OpraHiKy, BOHM Ille ¥ MOMIIUPIOIOTH
OpraHiuHi peyoBMHHU B yCi IpuAaTHIi
I JKUTTA KYTOUYKU ILJIAHETH.

HurrenigaapuicTs pocauH i TBa-
PUH CYIPOBOIKYETHCSA YTBOPEH-
HSAM OPTaHiUYHUX PEIITOK. 3aBAAKU
oCM02emepompoPHOMY  HCUBJEHHIO
rpubu pOBMIEIJIIIOThE OPTaHiKy 0
HEOPraHiYHUX PEYOBWH Ta OTPUMY-
IOTh €HEePTiio A JKUTTEIiAIBHOCTI.
Heopraniuni peuyoBuHU mOBEpTa-

CoHsiuHa eHepais
Byene-

Kucnul 2a3
e

PocnuHu

Bupo6HuKu
ef

OpeaHiyHi
peyosuHU

Boda
2

MiHepanbHi
peyosuHuU

Cnoxueayvi

U0 U o0
B '/000er
( pubn ) f‘WBaKTepi'l' )

IOTHCSA B HEKUBY IIPUPOAY Ta 3HOBY
MOKYTh BUKOPHUCTOBYBATUCS Pi3HMU-
Mu opramismamu. I'pubu — e PYU-
HIBHUKW opraniyHEuX PpPeEIITOK Y

PyltinigHUKuU

In. 16. BionozaidyHul kpy2oobiz
peYo8UH y rpupodi
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IpuUpoai, AKi pasoM 3 OaKTepiaMU 3aMUKAIOThL Oe3IepepBHUN IIOTIK
PEeYoOBUH Ta eHeprii.

Bionoria + YkpaiHcbKa siTepaTypa @ Ppaseonozizm «babuhe
JLMO» 4acmo 8HUBAEMbCA 8 PO3MOBHII MOBL LU ME0paAX NUCbMEHHU-
kie. Hanpuxaaod, y Jleci Ykpainku € padku: «BabuHe 1imo» 6uUcigo
no gimmax, Ak npadueo». I[[o makxe 6abune 1imo iL Homy il02o xapakx-
mepHOoI0 03HAKOI0 € nagymuHa?

AK pocanHu, rpubu 1 TBapMHKM NoB’A3aHi 3 npupoaoto?

Pocimnan mip uac guxawHa B (POTO-
cuHTe3y BHKOpHCTOBYIOTH O, i CO,.
3aBAAKU I[bOMY IIiATPUMYETHCA BMIiCT
KHCHIO B HOBiTpi #I He HAKOIUUYYETHCS
B HAJIJIUIIKY BYTJIEKUCIAUI ras. 3 KHc-
HIO, II[0 BHUALJISAIOTH POCJAWHU IIi Uac
(¢doTocuHTE3y, YyTBOPIOETHCA 030H. lleit
ras 3axuilae yce KMBe Ha 3eMJIi Bifx
3ry0OHOTO BILIMBY YJbTPad)iosIeTOBOrO
punpominioBauua Counga. Pocauuni
3aJIUMIKKY, KOPEHlI POCJMH CIPUAITHL YTBOPEHHIO I'PYHTIB Ta 3allo-
OiraroTh IXHPOMY PYHHYBAHHIO, a 3 BUMEPJUX y JaBHI Yacu POCINH
copmyBauca IOKJanu Topdy ¥ Byriaas. Bomui pociuHu 6epyTh
AKTUBHY yYacTbhb Y IPUPOJHOMY CAMOOUYMIIIEHH]I BOJOMIM, Ha3eMHi poc-
JUHU — OYHINYIOTH IIOBiTPA Ta PEeryJi0Th BMIiCT BoAU B aTMocdepi.

BinbiricTs TBapuH — aepoOHi opraHiamMu, AKi B mpolecax IUXaHHA
aKTUBHO IIOTJIMHAIOTH KHCEHb 3 TOBITpA M BUIIJIAIOTH BYTJIEKNC-
anii ra3. BajmBoiO € ydacTb TBapuH y I'PyHTOyTBOpeHHi. [lo-
II0Bi UepB’AKM, JUUYMHKHN KOMAaXxX, I'DPYHTOBi KJimii, HOpPHi ccaBiri
nepeMilIyOTh I'PYHTH, HNOJINMNIYIOTh IXHI0 TPOHUKHICTH AJIA BOAU U
moBiTpsi. TBapuHu OepyThb ydYacThb B YTBOPEHHI OCAJOBUX TOPiz.
BoHu HaKommuyioTh PidHI MiHepaJibHI PeYOBUMHHU Yy CBOIX CKeJeTax,
yepemaiikax, HaHIupax, 1 IIicJasd BiMuUpaHHsS TBapuH y IPUPOXLL
BUHUKAIOTh BAITHAKM, Kpeljga, KpeMHe3eM TOIM0o. 3HaYHa KiJIbKiCcThb
TBapUH OTPHUMYE XKy 3a mormomMorowm G¢isbrpyBaHHA Boau (TyOKwu,
MOJIIOCKH), III0 3a0e3Ieuy€e cCaMOOUHNINEeHHs BOLONM.

BigmocuHu rpubiB 3 HEKMBOIO IPHUPOAOI0 3AiHCHIOIOTHCS IIepe-
BajKHO 4epe3 I'PYHT. 3 HHOTO BOHU OTPUMYIOTH IIOKWBHI pPEeUYOBUHU,
KICeHb, BOJY, MiHepaJbHIi CIIOJYKH, a BUALIAIOTh IPOAYKTH OOMIiHY,
BYTJIEKUCJIUHN ras, CEUOBUHY.

Biosoria + Epyauuia ¢« Hasseu opzanizm, akuil € 3aiieum y nepe-
JiKY: 8yzop, Kopon, com, cydak, nevepuys, caiamanopa, aky.ia.

3B’A3KN POCNUH, rpUbIB i
TBapWH 3 HEXXUBOK NPUPOJOHD
Ymeoproroms i nidmpumyroms
emicm 2asie 8 ammocgpepi
Ymeoproromb rpyHmu ma 2ipchbki
ropodu e nimocghepi
Cripusitomb ymeopeHHo ma
iCHy8aHH0 rpupodHUX 8000UM
2idpocpepu

AKi 38’A3KM B XuBilt npupogi mix pocamHamu, rpubamun 1 TBapuHamm?

3HaUYeHHs POCJMH Yy »KUBill IPUPOAL HAMKpAIIe iJTI0CTPYIOTh XapuoBi
3B’SI3KM B JIAHIIOTaX JKUBJEHHS. YCi IOCJIiIOBHOCTI, ¥ AKUX ONHi Op-
raHi3MU KUBJIATHCSA IHIITMMH, TOYMHAIOTHCA 3 POCJUH abo iX opraHiu-
HuX pemTok. OKpiM TOro, Y BOAHUX i HA3eMHUX €KOCHCTEeMAaX POCTUHU
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CTBOPIOIOTH YMOBU iCHYBaHHS IJIsI MEIITKAHIIIB, Tunu 6ioTUYHUX
3a0e311euyoTh IX IXKe, IIPOCTOPOM Ta OIIOPOI0 3B’sA3KIiB

IJIsT MEIIKaHHs, 3aXUCTOM Bif Boporis. I'pubu € |1, Xapyosi
y4acHUKaMu PisHUX (POopM cuMOGiosy 3 POCIMHA- |2 [Ipocmoposi

MU i TBaPHHAMU. 3aBAAKY MIKOPUSHUM I'PHOAM |3 3¢’msxu nowuperts
Ha3eMHI pOCJIUHU Kpallle POCTYyThb, a B MUHYJO-
MYy 3MOTIJIA OCBOITH cyxomin. Ilinsa 6ararbox TBa-
puH (BUBIpKHU, JUUMHKU T'PUOHUX KOMAapiB) rpmOu € KOPMOM, JIiKaMu
(BaxucT Big uepBiB-TlapasuTiB). Ajle OCHOBHE 3HauUeHHs rpubiB, IO Po-
OUTH IX 000B’ IBKOBUMU CKJIATHUKAMU BCiX €KOCHCTEM, IIe PO3KJIaJaHHsI
OpraHiuYHUX peINTOK. TBapuHU PEryJTh YNCEJIbHICTh PiBHUX BUIB
pocauH Ta rpulbiB, SKUMHU KUBJIATLCA. Pi3HI TBApHMHU € cepeaoBUIIEeM
icHyBaHHA IJiA Trpu0OiB-TIapasuTiB. 3aBOAKN aKTUBHOMY PYXy TBapUHU
3IiMICHIOIOTH 3allUJIEHHS POCJNH, MOINMNPEeHHA HACIHHA 1 ILJIOIiB.

KopoTKoO npo ro/0BHe

)  PocnuHu, rpubn n TBapuHmn 3abe3nevyoTb 3aranbHUin Kpyroobir pe4oBuH Ta eHeprii
B Npupog;.

) 3B’A3KM POCNuH, rpnbiB | TBAPWH 3 HEXXUBOIO MPUPOAOID € B3AEMHUMM.

) Ycto piBHOMaHITHICTb BIOTUYHMX 3B’SI3KIB MOAINSATL HA Xap4oBi, MPOCTOPOBI, 3B’A3-
KV NOLUMPEHHS Ta NMOCENEHHS.

AianbHICTD

Haguanvne 3agdannsa. Yu moxce icnyeamu npupoda 6e3 eyxapio-
mie? Tabauus 014 ouiHOBAHHA. 3HAUEHHS POCJWH, rpubiB i TBapuH
B IPUPOi.

Possusanvhe 3a60anna. AKi YUHHUKU HeHUE0L npUupodu € 6u3na-
YanvHUMuU 0nsa iCHY6aHHA POCLUH, 2pubié i meapun? Inmenexmy-
aJbHO-PO36UBAJLHA 6Nnpaéa. Bniue HeXMBOI NIPUPOAU Ha POCJIMNHU,
rpudu i TBapUHU.

I[innicue 3a60anna. Yu icnyromov «wkionauei» 6udu pocaun, pu-
6i6 i meapun y npupodi? Bnpasa dnsa 6ubipkosocmi. 3B’sIBKU POC-
JWH, TPU0OiB I TBAPUH Y *KUBIN MPUPOIi.

PesyabTaTr

4. 38’3KU nocerieHHs1

OuiKkyBaHi pe3ynkTaTy HaBYaHHA (Y4YeHb / yYyeHuus...)

* oujHtoe: 3HadeHHss EYKAPIOTIB y npupogi

* ouiHoe pesynsmamu: OBI'PYHTYBAHHS BnnuBy YMHHUKIB HEXMBOI NpMpoan Ha
POCIHVHK, rPUbK | TBAPUHK

* gusernse subipkogicmb ma OUJHIOE: BIQHOCHUIN XapakTep ysABMeHb OO0 «LUKianum-
BUX» BUAIB Ha OCHOBI po3yMiHHs 3AFAJIbBHOIO 3B’A3KY ABULL B npupogi

Camo + ...

Camonasuanns. Ilinnicno-emouiiltne 3asdannsa. BupaBa-Binmosin-
HicTb. BiosoriuHi BiZKpuUTTA Ta HAYKU.

Camoouinwoeannsa. IlIpodyxmueno-meopui 3adanua. Eykapiotu
1 mpupoza.

«Biology» § 3.5. Plants, Fungi, Animals and Nature.
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Knuza npupodu - ye HesuyepnHe dxepeno I0ACbK020 Ni3HAHHS.

®paHcya Bonbmep (1694-1778) —
00UH i3 HalisuOamHiwux ppaHuyy3bKux inocogpis-npocsimHukia

§ 3.6. POC/IMHW, TPUBU, TBAPUHU 1 NIOAUHA

TpeHyemMO MUCAEHHA!

1. Po3B’s:xu pebyc i Ha3BuU JIiKapCchbKy poc-
JNHY, IKa € YeMIIIOHOM 3a BMiCTOM BiTa-
miny C. (Bidnogidv: __

2. 13 zampomnionoBaunux Jitep (A ¥ H @ A)
oTpumMal Ha3By OOrWHi JriciB Ta 3BipiB y
pumMcbKiit midosorii. (Bidnogidv:
3. 3Haiiiu 3aiiBe: JUCUUKU; NeYepuys; MACLIOK; OCUKOBUK; alizamop.

3MICT

AKi HayKN BUBYAIOTb POC/IUHU, rPUGM i1 TBapUH?

OcHOBU 3HAHb IIPO TBAPUH i pocJIMHU OyJIU 3aKJaaze-
Hi B mpamax aHTUYHUX (PigocodiB Apucrorens i #oro
yund TeodpacTa, a 3aCHOBHUKOM MiKO0JIOTil Ha3MBaIOTh
Himepaauacbkoro BueHoro K. Kiysiyca, akuii Hamucas
nepiry MoHorpaditmo mpo rpubu.

3ooJorisa (Bixg rper. 300c — TBAapUHU) — Ue HAYKQ
npo meapurn. CydacHa 300JI0TisI — cUCTeMa AUCITUILIIH
Opo Pi3HI IPOABU KUTTA Ta PiIBHOMAHITTA TBapUH.
Tak, 3a 00’eKTaMu JOCJIiIKeHb PO3Pi3HAIOTL TaKi po3-
Iinu, AK: manaaxonozisa (HaykKa IPO MOJIIOCKiIB), apa-
XHos02is (IPO TaBYyKiB), eHmomosozis (Ipo Komax),
ixmionoeis (mpo pub), oprimosozia (Ipo nTaxis) Ta iH.
Boranika (Big rper. 6omane — 3ejieHb, TpaBa) — HAY-
Ka npo pocaurHu. CyuacHa 60TaHiKa — Ile BasKJIMBa Ha-
YyKOBa MUCIIUILIiHA, IIT0 B3a€MOIIOB’s3aHa 3 OaraTbMa
OIPUPOSJHUUYMMEU HayKaMu. 3a 00’€KTaMM OCJiIKeHb
PO3PiBHAITH TaKi OUCIUIIIHYU, AK: a/lb20/02ia (HayKa
PO BOAOPOCTi), Opionozis (Ipo MOXu), nmepudonozis
(rpo mamopori), niHos0zis (IPO TOJOHACIHHI POCIUHN),
MazHOoNioN02is (IPO TOKpUTOHACIiHHMX) ToI1o. MiKoJo-
rig (Big rpen. mikoc — rpubu, Jozoc — HayKa) — HAY-
Ka, wo susuae zpubu. Poagisiom MikoJsorii BBasKaroTh i
JiXEeHOJIOTiI0 — TaJy3b HayKH’, II0 AOCJIIIMKYE JIMIIIAM-
HuKu. OKpiM TOro, BUAIJIAIOTHL €KOJIOTiIo, (hisiosorito,
Oioximiro, reHeTHUKY rpubiB.

[loMiuHMKAME HAYKOBIIiB y iXHIX mocaimmenmax APucmomens
IOCUTH YacTO € MOJAeJbHI opraHisMu. Ix mocaimxyoTb In. 17.
IS TOTO, 100 3PO3YMiTH IPHUPOAY OiOJOTiUYHUX SIBUIII. BudamHi

Hait6inbin monyIapHUMU MOJEJBHUMHU OpraHi3sMaMu  Hamypanicmu
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cepell POCJIVH € 2YCUMKA 36U4ailHa, KYKYpydsa, cepen TpubiB — nue6Hi
Opinxcdixci, Heilpocnopa zycma, a 3-IOMiK TBapuH — 0po30Qina 4LOPHO-
yepesa, WNOPKo8a x#aba, MUULa XamHus, Cipuil wyp, MopcbKa C6UHKAQ,
nec csiilcbKuil, Makaxka-pe3yc ta iH.

Biosnoria + AomawHi TBapuHu @ Xeuascmuil
nanyza — nmax, AK020 Cb0200HI Halluacmiwe 8udu-
paromyv 0as YympumMaHus 6 domauwlnix ymosax. A Oe
0amvKi8WUHA Yb020 NMAXA-2060pYyHaA?

A casanu Agpuru

B ckpebu Ascmpaanii

B namnacu Iligdennoi Amepuru

I' npepii Ilieniunoi Amepuru

Alke 3HaYeHHA pOC/AUH, rpubiB | TBapUH y XUTTI A0AUHN?
3HaHHA POCJUNH, IpubiB i TBAPUH 3HAXOAATH 3aCTOCYBaHHS B Oara-
ThOX TAJYy3AX MiSTJIBHOCTI JIOAUHU.

3Ha4YyeHHs POCNUH, rPUGIB | TBAPUH Y XUTTI NOAUHN

Ponb PocnuHu Mpubn TBapuHu

Ixa Xapuosi pocruHu Iemieri 2pubu CsilicbKi meapuHu

biomexHono- | [eHemu4YHO Modu- lNekapcbki ma 8UHHI | TpaHC2€HHI

2iyHi 06’ekmu | GhikosaHi poCuHU OpiKOXi meapuHu

JlikyearnbHi 3a- | ®imomepariisi. , 3oomepanis. XKup

. . . AHmubiomuku )

cobu U memodu | JlikapcbKi pociuHu meapuH. lNpororic

CuposuHa TexHiYHIi Kynbmypu lpomucnosi epubu | LLlosk, med, nyx, sick

Hebesnexa OmpyUHi pociuHu OmpyHi epubu OmpytHi meapuHu

0nsi 30opos’s 4 4

LlIkoda Byp’sHu lNcysaHHsi npodykmie | LLIKOOOYUHHI KoMaxu

Haykosi ) . JlabopamopHi

VK¢ ModenbHi pocnuHu ModernbHi epubu p P

00CiOKEeHHST meapuHu
PocnuHu-cumeonu. TeapuHuU-cumMeosu.

Kynbmypa - ’ X
®nopucmuka AHimarniam
ArnepaeHHi poCIuHu. : .

3axeoprosaHHs P P Ipubkosi xeaopobu lrenbmiHmo3su
PocnuHu-napasumu

Bidno4uHok LekopamusHi pocruHu | [pubHe nonosaHHs | [JomMawHi meapuHu

Biosnoria + My3snyHe mucteyTBo ¢ Xmo cmaeopus
«Conamy 0as gpopmeniano Nel4d», Ginvw gidomy Ak
«Micauna conama» (3 Himeuvkoi mosu «Mondschein-
sonata» — «Conama micauHozo ceimaa» )?

A Jlwosiz san Bemxogen

b ®pany Ilemep Llyoepm

B Boavgane Amadeir Mouyapm

I' Hozann Ce6acmuvan Bax
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Yu BN/AMBaE N0ACbKA AiA/NbHICTb HAa POC/INH, TPU6U 11 TBApUH?

AHTpONiYHI YMHHMKM — CYKYIIHiCTh BILJIMBIiB IifAJBHOCTI JIIOIM-
HU, III0 3MiHIOIOTH CTAH CEPEeOBUII iCHYBAaHHSA PiBHUX OpraHiamis.
3a ocTaHHi CTO POKiB crocTepiraeTbcs 30iJbIIIeHHS KiJIBKOCTI Hace-
JeHHs 3eMJIi Ta pisKe 3pOoCTaHHA HPOMMCJIOBOrO BuUpOOHHUIITBA. Lle
IIPU3BEJIO N0 3POCTAaHHSA BIJIMBY JIIOAWHU SK Ha MOBKIJIISA 3arajiom,
Tak i Ha OiopismomamirTsa. Tak, 3a ocranmHi 40—50 poxkiB KiJbKicTb
XxpebeTHUX TBaApUH y CBiTi ckoporuaaca Ha 60 % — i Bce uepes Joj-
CbKY HiAabHicTb. OCHOBHMMHU IPUUYMHAMU CKOPOUEHHS OiopisHOMA-
HITTA €: BUpyOyBaHHA JiciB, ryiodajbHe MOTEILIIHHA, OPAaKOHLEPCTBO,
HaJMipHe BUKOPUCTAHHA IIPUPOAHUX pecypciB. Hacaimkamu BIiIuBy
JIOACHKOI AiAMbHOCTI HA 6iOpPiBHOMAHITTS € MOIUPEHHA YYKOPLTHUX
BUJiB, MOIMUPEHHS ajJlepreHHUX BUIIB POCJIUH-OYp’AHIB, Macosgi eni-
Oemii, BHUKHEHHS BUiB.

Bionoria + YkpaiHcbKa sniTepatypa @ «Ila-
cymuvea mini eumepaux mapnarie, HABUNUHbKU
xo0ambv cyminku i cHu». (JI. Kocmenko. «Ila-
cauBuysa, A marw mpoxu Heba» ). Xmo maxuil
mapnan?

KopoTKoO npo rosoBHe

) OTpUMaHHS ICTUHHUX 3HaHb MPO POCIVHW, TPUOU N TBApPUH — OCHOBHE 3aBOaHHS
pi3HUX BionoriuHMX HayK, cepen AKMX YinbHe MicLe nocigatTb GoTaHika, Mikonoris
Ta 300/10ris.

) [HocnimpkeHHA ©oTaHiku, MIKOMorii Ta 30050rii € OCHOBOK NSt 6araTbox ranysemn
NPaKTUYHOI OisiNbHOCTI MIOANHN.

) LisnbHiCTb NOAMHM € OCHOBHUM YMHHUKOM Cy4aCHWUX 3MiH Pi3HOMaHITHOCTI poc-
NWH, rpubIB | TBAPUH, LLO BiAOYBaOTLCS B XUBIN NPUPOLA,.

AianbHICTD

Haguanvne 3a60anna. ke 3navenna eykapiomis y drcummi nio-
Jdunu? Modenwsanns 3micmy memu. 'anysi BUKOpUCTAHHA POCJIUH,
rpubiB i TBApUH y OisIIBLHOCTI JIIOAUHMA.

Possusanvrne 3a60anna. AKki anmponivii YUHHUKU 6NLIUEAIOMDb
Ha pi3Homanimmsa eykapiomie? InmeseKkmyanvbHO-nNi3HABAJLbLHA
énpasa. BB JoguHu Ha PidBHOMAHITTA POCJAWH, rpubiB i TBapuH.

IlinnicHe 3a60anHA. AKe 3HAUYEHHA Ma€ payioHanbHe NPUpPoOo-
kKopucmyeanna? Ilpesenmayia npoekmy Ha 00HY i3 6UOPAHUX MeM.

Camo + ...

Camoouinwsarnns. IKi Moi pesyJbTaTH HABUYAJBHOI OiAJBLHOCTI
BIIPOJIOBIK TeMU?

Hiaznocmysaavue 3a6danusa. Bupasa. CamooIiHKa yCIinIHOCTi.

«Biology» § 3.6. Plants, Fungi, Animals and Humans.
J
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\ Tema 4. BOAOPOCTI

Yce ) xumms niokopsaemocs Kpaci.

Jxek JloHOoH (1876-1916) —
8idomuli amepukaHCbKUli NUCbMeHHUK

§ 4.1. BOJOPOCTI

3BepTaemo ysary! Ilepmri onucu BomopocTell BUKOHAaHI
"Harypaisicrom Ilnimiem Crapmum. 3 HUM IIOB’SA3YIOTh
i moABY JaTUHCHBKOrO TepMiHa «algae» — «MOpCbKAa
TpaBa», BiJ AKOro Hmi3Hillle BUHWKJIA Ha3dBa HAYKH IIPO
BomopocTi — ajbrojorid. fKi ocobismBocTi BomopocTeit
BUBYAaE I Hayka?

3MICT

AKi 3araznbHi 03HaKK BogopocTei? ’ Xrnoponnact
BOIOPOCTI — maiimaBHiIi eykapioTuuHi
opramisamMmu, 3gaTHiI 10 (oTocumHTE3y, 3alla-
caloTh KpPOXMaJib, y HUX BiJICYyTHI aKTUB-
Hi cmocobu pyxy, a TiJIo He Ma€ JHUCTKIiB,
crebia Ta KopeHiB. Take BereraTmsBHE TiJIO
HasmBaeThCcA TaJoM (abo ciaans). loro 6ynxo-
Ba, po3Mipu, 3abapBieHHs, (opMa HaI3BIU-
yalHO pPi3HOMAaHITHiI. 3a KiJbKiCTIO KJIiTHH
BOJIOPOCTi TOAINIAIOTL Ha OAHO- (X.J0pena,
xaamidomonada) i 6araTokJiTHUHHI (1amina-
pia, ¢inoghopa), 3a po3amipamMu — Ha MiKpo- i
MaKpOBOJAOPOCTi, 3a (hopMOIO TAJIOMy — HHUT-
YyacTi, IJIacTUHYACTI, Rymuc'}*i TOIIO. ) In. 18. Cxema 6ydosu
3arajpHOI0 O3HAKOI0 BCIX BOJOPOCTEN  oanoknmimuHHOT 60d0poCMi
€ HaaBHicTh xJopodiny. Ileit 3enenuit
OirMEeHT MICTUTBhCA B XJIOPOILJIACTaX, AKi I1le Ha3WBAIOTh XPOoMamogo-
pamu. Kpim seleHUX mirMeHTiB, y BOJOPOCTEH € I1e i iHIIIi mirMmenTu,
1[0 HAJAITh IXHBOMY TiJly YEPBOHOTO, KOBTO-3€JIEHOTO, Oyporo
3a0apBJIeHHA, MAaCKYIOUHN IPHU IIboMYy OCHOBHe — 3eisieHe. 1li poTocun-
Te3ylUi mirMmeHTH 3a6e3meUyI0Th )OmoasmompoHe HUBJLeHHSL.
OCHOBHIMY KOMIIOHEHTAMU OYAOBU KJITHMH BOJOPOCTEH €: KALMUH-
Ha 000JI0HK@A, AKa 3aXWINAac KJIITHHY Bif HeCOPUATINBUX BILJINBiB;
A0po, 10 MiCTUTH CIAAKOBY iH(MopMAaIlilo I Kepye BciMa mpoliecamu
B KJIITWHIi; yumonaa3ma 3 opzaHelaMU, cepel AKUX BUPISHAIOTHCA
xpomaTo)opu; 3anacHi pewosuHlU, SIKUMU € 3[e0iJbIIOr0 BYTJIEBOAU.

Bakyons
LinTonnasma
Aapo

KnitnHHa
obonoHKa

Bopgopocti + ltaxu @« Bukxopucmaili 3anpo-
NOHOBAHL MEpPMIHU ma NOACHU, YOMY (LAMIH20
pooicesi: eodopocmi (I'emamorokx dowosuii, X.aa-
Mmidomonada cHizo8a), nizmeHm aACMAKCAHMUH,
OpioHi paxonodibHi, poixcese nip’s.
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[Ale nowmpeHi BogopocTi?

JKurrs BomopocTeill TicHO mTOB’s3aHe 3 BOJHUM CEPEIOBUIIEM.
Cepen Bu3HAYaJIbHUX YMOB iCHYBaHHA — HAaABHICTH CBiTJIa, TOMY
HaMObiJbIIa KiJbKicTh i pisHOMaHITHICTHL BOmOpoCTell Ha TJIMOMHI IO
30 m. Ha#iBigmomimmuMmy rpymamMm BOZOPOCTEH € 3eJieHi, YepBOHi, Ii-
aToMOBi Ta Oypi. ¥ cyyacHi#i cmcTeMi eyKapioTiB 3ejieHi W uepBOHi
BOZOPOCTi HaJeXKaTh 10 ApXeIjaacTUI, a JiaToMoBi Ta 6ypi — y cymep-
rpyni CrpameHominu, 110 BiAPiSHAITHCA HAABHICTIO KOPCTKUX 30B-
HIITHIX BOJIOCKiIB Ha KJITUHI Ta HAABHICTIO KOPUYHEBUX IIirMEHTiB
(byKoKcaHTHHIB) y mIacTugaX.

BomopocTi MOXKYTH KUTU ¥ Ha CyXOI0Ji, ajie TiIbKHM B yMOBax
IOCTifiHOTO 3BOJIOMKeHHsA. Cepel BOAOPOCTEHl TPANJIAIOTLCA i BUIHU-
ekcTpemopisi, 37aTHI BU)KMBATHU Ha MOBEPXHI CHIry Ta Jbo#dy.
Ha Bucokorip’ax i piBHMHaxX yciX KOHTHHEHTiIB, y MOpPAX ApPKTHU-
KM 11 AHTapKTUKUW BYEHi CIIOCTepiraju 4epBOHUM, 3eJeHU, JKOBTHUM,
KOPUYHEBUM, CUHIN i HaBiTh YopHUH cHir. OcoO/JMBOCTAMU ITUX BOJO-
pocTeii € npiOHI po3Mipu, YTBOPEHHS CJIU3Y, TAKTHUKa «OyM i cmam»,
3aXMCHI OirMeHTH TOIIIO.

€ Buam BOIOpPOCTEH, AKi IIPHCTOCYBAJNUCA OO KUTTA B I'DPYHTAX.
HaiipisHoMmaHiTHiIIIe TIpencTaBjeHI OMHOKJIITHMHHI 3eJjieHI BOIOPOCTi
(xJopesia, xJamMimomMoHazma, XJOPOKOK). BoHU KUBYTH y BOAI MixK
IMIIapuHKaMU I'PYHTY, KYAU OIPOHUKAE CBiTJIO.

Hedaki BUAM BOAOPOCTEell NPUCTOCYBaJUCA OO CIIiBiCHyBaHHA 3
iHIMUMU KUBUMHU OpPraHi3MaMM, OCEJISI0UNCh ycepeauHi abo Ha IIo-
BepxHi opramismy. Tak, OJHOKJITHHHI 3eJieHi BOJZOPOCTi € eHIOCHU-
MOioHTaMU JUIIAWHUKIB, iH(QYy30piii, yepBiB, a AiaTOMOBi BOZOPOCTi
IIOCEeJSIIOThCA Ha TiJIi BOOAHMX POCIMH. A oCch BHUIAIB, AKi 0 Beau
MapasuTUYHUN CIIOCi0 »KUTTA, cepeln BOIOPOCTEH Hebararo.

BogopocTi + FTeorpadia &« B Anumapk-
mudi Hanpukinyi aima cnocmepizaemucs
«UBLMIHHA CHI2Yy», AKe CNPUYUHAIOMDb
3eneni godopocmi eudy Xaamidomonada
cHizosa. IIJo maxe Anmapxkmuda? Axuil
MexXAHi3M «UBIMiHHA CHizY»?

AKi npucTocyBaHHA 3a6e3ne4yloTb XXMTTA BOAOPOCTEN y BOAi?

ITomin BomopocTeii Ha rpynu 30iraeTbcs 3 ixXHiM 3a0apBIeHHAM,
110 BU3HAYAEThCA (oTomirmenTamu. PisHomMaHiTHe 3a0apBJIeHHS €
IIPUCTOCYBAHHAM [0 KHUTTA Ha PisHiA rambuui. 3eaeHi BomopocTi
MEIIIKAIoTh Yy BOJOMMAaxXx Ha MaJWX TIJIMOMHAX, OCKIJIbKKU MOMKYTH
3aCBOIOBATH €HEPTil0 YepBOHUX ITPOMEHIB CBiTJIa, KOPUUYHEBUN KOJIIp
TajomMy OYypHX BOAOPOCTEH — Ile IIPUCTOCYBAHHS M0 ()OTOCUHTE3Y Ha
cepeHiX rambmHAaX, A€ HMirMeHTHU-KapOTUHOIAUW IIOTJIMHAIOTH 3eJIeHi
Ta OJIJaKUTHI IpoMeHi cBiTsia. A 4epBOHI BOZOPOCTi 3aBAAKU HirMeH-
raM-ikobiTiHaM m00pe MPUCTOCOBAHI M0 MOTJIMHAHHSA CHUHIX i (hioste-
TOBUX IIPOMEHIiB, K1 IPOHUKAIOTL Ha BEJUKY TJIMOMHY.
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BogopocTi KUBYTH Yy BOJHOMY CEPENOBUIIL 3 PO3SUYMHEHHMHU IIO-
JKUBHUMU PEUOBUHAMU, IO IIOTJINHAIOTHCA BCi€I0 ITOBEPXHEIO Tijga. ¥
0araTb0X MOPCHLKMX BOJOPOCTEH TiJIo posrajay:KeHe UM IJacTHHUAC-
Te i3 3HAYHOIO MOBEPXHEI0, IO MOJIETHIYE MOTJIMHAHHA PO3YMHEHOTO
KMCHIO 1 ByrJyieKucJjoro rasy. g yTpuMaHHA TAKOro Tija y BOAi y
BOJIOPOCTEN HaABHI NPUKPIMJIIOBAJIbHI BUPOCTHU, MOBITPAHI MiXypIri.
IIpucrocyBanHAME BOZOPOCTE, IO KUBYTH y TOBIIL BOAM € APiOHI
po3Mmipu Tija, YHMCJIEeHHI BUPOCTHU, KUPOBi BKJIIOUEHHS.

KopoTKoO npo ro/0BHe

» BOOOPOCTI - ue ogHo- 1 GaraTokniTUHHI eyKapioTUYHI OpraHismMu, y sKux
TanomHa bygosa Tina, oToaBTOTPOHE XUBMEHHS 1 Pi3HOMaHITHI boTonirMeHTH
B Xpomartodhopax.

) BopopocTi X1BYyTb y cepeaoBuLLax, Ae IXHE NOLUINPEHHS BU3HA4YaETbLCA HasBHICTIO
CBiTna Ta NOCTINHUM 3BOMOXEHHSIM.

) [llpuctocyBaHHSA BOOAOPOCTEW OO YMOB iCHYBaHHS MOB’A3aHi nepegyciv i3 3abaps-
NeHHAM, OPMOL0, po3mipaMu Ta BygOBOK iXHBOTO TiNna.

AianbHICTb

Hasuanvhe 3a60anus. Axi ocobaueocmi 6odopocmeil y 36’a3Ky 3
600HuMm cepedosuwem ichyéanna? Onoprna cxema 0as 3anam’Amo-
sysaHHs. BomopocTi.

Possusanvrne 3aedanusa. Aki o3naxku 3abe3newyrombv iCHY8aHHA
nesnux 6odopocmeill Ha cyxodoni? IIpobiemHoO-nizHasalbHa 6Npa-
8a. IlpucrocyBanHs Ha3eMHHUX BOJOPOCTEH.

I[innicne 3a60anni. Aka npuvuna pidnomanimmas éodopocmeu?
Bnpasa 0as susnauenns. Illlo Trake « Exosoriuna miHHiCTS IpUpOT» ?

Pe3syabTaT

OuikyBaHi pe3ynsTaTv HaBYaHHSA (Y4eHb / yyeHuus...)

e gU3Ha4ae 3micm ocHosHo20 rioHsmmsi: BOOOPOCTI

* ¢popmymnoe nisHasanbHy cumyauito: ana PO3B’A3AHHA MPOBJIEMW, nos’sisaHoi
3 XUTTSIM BOAOPOCTEN Ha CyxXOaoni

* BU3Hayae cymHicmb uiHHicHoi kameeopii: EKOJNTOINYHA UIHHICTb NPUPOOU

Camo + ...

Camoopeanizauis. IIpoekmue 3a80anns. Bubuparo qocaigHUIIbK TN
IIPOEKT Ta OPTaHi30BYIO MOr0 CTBOPEHHS OJIsA Hpe3eHTallil (3aXucTy)
Ha IIiJCYMKOBOMY YPOIIi TeMM!.

Camonasuanns. OcobucmicHne 3a80arnHsa. Pucu xapaxkrepy. Bmopa-
Ba. [llupicTh-siuiemipcTBO.

Camoouintearnns. Ilpoznosyseanvre 3a60anns. TecT-IporHO3yBaH-
HA. Bogopocri.

«Biology» § 4.1. Algae.
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A nuwe dumuHa, AKa 2paemoca Ha nasXi U dyxe paodie, Koau yac 8id yacy
3Haxoo0ums Ginew 2nadeHbKull KAMiHb YU 2apHY MyWwisTio, y mol 4ac AK
seniuye3HUll Hepo3e8idaHuli oKedH icmUHU fiexumb nepedi MHOIO.

Icaak HetomoH (1643—-1727) — aHenilicekul Haykogeub

§ 4.2. 3E/IEHI BOAOPOCTI

MeTukyemo! Becenkry, mo npukpaiiae Hebo mic-
J 3JUBU, NITYYHO cTBOPUB Ha cTiHi I. HeioToH.
Bim gosiB, mio 6ijie cBiTJIO CKJIamaeThcA i3 ceMu
pisHUX KoJsibopiB. Mu 6aumnMo mpeaMeTy HaBKOJIO
HAC y KOJIbOPi, TOMY IO KOXKeH 3 HUX OJHi ITpO-
MeHi Oijsioro csiTiia BimOmBae, a iHIII morJmHAaE.
To oMy 3eJieHi BOZOPOCTi MalOTh 3eIeHuil Koaip?

3MICT
Aki ocob6/mnBoOCTI 3en1eHUX BOgopocTei?
3eJieH1 BOMOPOCTI — Ile rpyna POCJUWH,
3a0apBiaeHHA I (POTOCHHTE3 AKWX BU3HA-
yaeTbcsa xJopodinsamu a i b. IlmacTumgm
3eJIeHUX BOJIOPOCTEN BeJNKi, 3aliMalTh
OCHOBHUII BHYTPiIIHIi# 06°eM KiaiTurH. Ix
Ha3WBalOTh Xxpomamogopamu, i B pi3HUX
BOJOPOCTEIl BOHU BiAPi3HAIOTHCA 3a (op-
moro. Hampukiazn, y xJjamimomoHajn BiH
YaIonoAiOHui, B YJIOTPUKCA — Y BUTJISAML
Kimbma.  OcobOsmBicTio  xpomatodopis
3eJIeHUX BOJOPOCTeH € HaSIBHICTD ijad-
HOK (mipeHOifiB), y AKHX YTBOPIOETHCA
KpPOXMaJib.

IlokpuBu KJITHH 3eJIeHUX BOJOPOC-
Tell mpeacTaBIeHI KJAiMUHHOW 000J0HKOK
3 ues03u. ¥ 3HAUYHOI KiJIBKOCTI BHIIB
000JI0HKa BKpHUTa cJau30M abo MiHepaJri-

7

In. 19. Bydosa xnamidomo-
Hadu: 1 — Oxeymuku;
2 — cKkopomiuei eakyorti;

3y€ThCA COJIAMU 3asiza um Kaibliifo. Kii- 3 — KniMUHHa 06OOHKa:
THUHU MOMYTH MaTH IOBa 09fczymuk:u, I10 4 — adpo; 5 — yumonnasma;
3a0e3IMeuyTh 1XHI0 pyxJauBicTe. Bisna oc- 6 - siyko; 7 — xpomamoghop

HOBU [I)KI'YTUKIB PO3MIIIYIOTBCS IBiI CKO-

pPoOmMauBuUXx 8aKyoJi, M0 BUJAJAIOTh HAIJIUIIOK BOAU B IIPiCHOBOTHUX
BUAiB. ¥ 0araTboxX OAHOKJIITMHHUX BOJOPOCTEH MOOJIU3Y MKTYTHUKIB
€ IiKaBa CBITJIOUyTJINBA OpraHesja y BUIJIALL IIJIAMH YePBOHOIO
Y1 ICKPaBo-IIoMapaHueBoro sabapsiieHHs. [le giuko, yrBopeHe pisHUMU
IOIIOMiKHMMHI HirMeHTaMH-KapoTuHoigamMmu (iHIIIa HasBa TIeMaTo-
xpom). B ymMoBax sCKpPaBOro OCBITJIEHHsS ILIAMAa 30iJbIIyeThCA I
3aTiHI0E XpomMaTo(dop, BUKOHYIOUHN 3axXucHY (yHKIIi0. Kiituaa npu
IIbOMY 3a0apBJIIOETHCSA B YEPBOHUU UM ITOMapaHUYEBUHN KOJIip.

65 J




BogopocTi + MucteyTBO 3anam’ATOBYBaHHA @
Haseu cim koavopis, aki eudiaus y oiaomy ceim-
ai Heromon. JInsa mozo, w06 3anam’smamu uyi Ko- ,
JAbOPU COHAYUHO20 CneKkmpa Y nesHoMmy nopaoKy, _ ..

BUKOPUCMOBYIOMb npl,vtlfLOM Mueinoniunux" @dpas.
Hanpurnad, Yenypuuui Ilysamuii Kyk 3’ie Bap- —
sucmuil Ceixncuit Ppyxm. Ilpudymail c6010 mHeMO-
HiuHY ppa3y 3 sodopocmsamu.

Y YoMy NpPOABAAETLCA PiSHOMAHITHICTb 3€/1€HUX BOAOPOCTEN?

3eJIeHiI BOAOPOCTi € HAaWUYMCJIEHHIIIIOKW Ipymoio Bomopocteii. Cepen
HUX TPAILIAIOTBCA MiKpO- I MaKpPOCKOIIiYHi, OJHO- Ta 0araToKJiTUH-
Hi. BoHM MOXyTh yTBOpPIOBAaTH Pi3HOMAHITHI KOJIOHIiI, BeCTU BiIbHUH
abo npukpinienui cnoci6 xxkuttd. llikaBum npukagom € Kaadogopa
Kyaacma, gKa 3ajie;KHO BiJl YMOB JKUTTA 34aTHaA (hopMyBaTU KOJIOHII,
YTBOPIOBATH HUTKU, AKi BiJIbHO IIJIaBalOTh, i 3pOCTATU HA CKEJIAX.

3esieHi BOAOPOCTiI OCBOIIM BCi cepemoBUINa icHyBaHHA. BoHU IIO-
IIMpeHi B IPiCHUX Ta COJIOHMX BOAOMMAX, y rapduyux asKepeJax i Ha
NOBEepXHi CHiry, y rpyHrax i Ha JaepeBax, 3yCTpidalOThCA AK CHUM-
0ionTu TBapuu. Cepel 3ejIeHHX BOAOPOCTEH BimoMi i AedAKi mapasuTu
(npomomexa, xnopoyucmuc). Y BOAi BOJOPOCTiI MEMIKAIOTh Ha MaJILX
ranbuHax, IJIAaBAlOTh Y TOBIIL BOAU, OOPOCTAIOThH IIiABOAHI 00’€KTH,
KUBYTH Ha IHI BOJOWM, YTBOPIOIOTH 0ATOBUHHA B CTOAYUX BOJOMMAX
(ynompexc, cnipozupa). IcHyBaHHS Ha cyxomoJi iM 3ab6e3neuyioTh
TaKi IpUCTOCYBaHHA, K 3aXUCHI IMirMmeHTH, ApiOoHI po3mipu.

1

e

In. 20. PisHomaHimHicmb 3eneHux eodopocmeli: 1 — ynbea; 2 — cripoaupa;
3 — auemabynapis; 4 — knadoghopa Kynsicma; 5 — ynompukc; 6 — 80/1b8OKC;
7 — xnamidomoHada; 8 — xnopena

BopgopocTi + PiToTexHonorii & Xopena 36uyaiina
O0ysa nepuioio npomucniogon odopicmio. Ak nokasanu
docaiOxncennsa, 66edeHHs 00 PAUIOHY nNMaxié XxJopenu
cnpuse 3MiUHEeHHI0 cmillkocmi npomu X60poo, All,eHOC-
Hicmb 3pocmae do 92 %, wkapaayna aAlys cmae MiyHi-
woto, nidsuwiyemuvcs emicm eimaminy A 6 ailuyi. Akxi i
PewoBUHU XJ0pesU 3YMOB1I0I0Mb maKuil epexm?

AKi npupoaHi ABMLLA BiA6yBalOTbCA 3a y4aCTIO 3€/1eHUX BOAOPOCTEMN?

ABToTpo(hHI MiKpOCKOITiuHI OpranismMu, AKi }KUBYTH y 100pe OCBiT-
JIEHOMY BEPXHBOMY IIIapi BOAM, 00’€IHYIOTH y rpyny (PiTOILIaHKTOH
(rpen. pimoc — pocauHa, naarkmoc — MaaapiBauK). I1i opranmismu —
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OCHOBA JIAHITIOTIB KUBJIEHHSA BOSHUX eKocucTeM. MacoBUU PO3BUTOK
(iTomIaHKTOHY MOJKE€ CIPUUYMHUTH <«UBiTiHHA» Bomm. [lesaki mpen-
CTaBHUKU (XJIOPOKOKU, XJ0pesa) € TPUUNHOIO 3€JeHOTO «IBITIiHHA»,
iHIII — YepBOHOTrO (2emamoroxu, xaamidomornada cHizosea). 1likaso,
IO IIA BOJOPiCTh € IPUYUHOIO «KPUBABUX» MAOIIIB Ta «KaBYHOBOTO»
cHiry. UepBoHe «IIBiTiHHA» COJIOHUX 03€p CIIPUUYUHIOE JYHAJLIENA.

In. 21. ®opma KrnimuH imonaaHKMOHHUX opaaHi3mig

KopoTKoO npo rosnoBHe

) 3EJIEHI BOOOPOCTI — eykapioTW4Hi OpraHiamu, y sikux ooToCMHTE3 MOB’A3aHNM
i3 mepeBakaunmMmn 3efIeHNMK NirMeHTaMm1 Ta HasiBHA LUifbHA KNiTUHHA 060OHKa
3 Lienonosu.

) 3eneHi BogopoCTi pis3HOMaHITHI 3a 6ygoBoto, hopmoto Tanomy, po3mipamu, 3abaps-
TNEHHSAM, MPUCTOCYBaHHAMU 4O YMOB iCHYBaHHS.

) OaHum i3 UikaBUX SBULLY NPUPOOM 33 y4acTiO 3ereHNX BOOOPOCTEN € «UBITIHHA»
BOOMW Ta CHiry.

AianbHicTb

Haguanvne 3a60anus. Aki ocobnueocmi 6i0pi3Hatoms 3eneHi 60-
dopocmi? Ppetim «Tpu Koavopu» 0aa onucy. 3ejieHi BOLOPOCTi.

Possusanvre 3ae0anns. Homy yi 6odopocmi e moHymsv y 600i?
JlabopamopHna énpasa. IlpucrocyBanHA 3eJIeHUX BOAOPOCTEM IO KUT-
TS Y BOJi.

Ilinnicne 3aedanua. Yomy nalzemni 6odopocmi He ucuxaromo
nid ennaueom Conuysa i eimpy? Bnpasa dna cnpuiimarnus. Ilpucrocy-
BaHHS 3€JIEHUX BOJIOPOCTEH 0 JKUTTA HA CYXOMOJIi.

PesyabTaTr

OuiKkyBaHi pe3ynbsTaTv HaBYaHHSA (Y4eHb / ydyeHuus...)

* onucye: ocobnueocTi 3EJIEHUX BOOOPOCTEN

* 8u3Havyae memy ma ¢opmynoe cmpameeito: PO3B’A3AHHA MPOBJIEMU wono
NPUCTOCOBAHOCTI 3eNeHUX BOAOPOCTEN A0 XUTTS Y BOAI

e cripuliMmae HacmaHo8y ma BUCIIO8/TIHE MiPKy8aHHS: NMPO NPUCTOCYBAHHS 3eNeHnx
BogopocTen o ymos cyxogony Ta ix EKOJNOr4YHY UIHHICTb

Camo + ...

Camonasuanus. Pezcynamuene 3asdanns. SIk opranidyBaTtu mosc-
HEHHA?

Camoouinwoearnns. 3a80anHHs 0as po3nidHasaHHs. PisHomaHIT-
HIiCTH 3€JIeHHX BOJOPOCTEI.

«Biology» § 4.2. Green algae.
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Mpupoda - ye eyumens noduHu. BoHa po3kpueae c8oi ckap6u ons i
00c1idxeHb, po3njioulye o4i, Npoceimioe po3ym i oyuujae cepye.
Anbgped Hobenb (1833-1896) — sidomuli wieedcbKUl XiMiK, BUHAXIOHUK

§ 4.3. AIATOMOBI BOAOPOCTI

LikaBo! [liaTomel BiampisHSAIOTHCS BiA iHIIUX BOZOPOCTEH YHIKAJIb-
HUMHU ITaHIIUPaMU, 1110 HATraAyIOTh YyA0Bi KOIIITOBHI BUPOOH I0BEJIi pHOL
maiicrepHi IToceiinona. Ixui dhopmu — Ie imocTpalia HemepeBepIIeHOT
(hanTasii npuponu. IlikaBo, AK IIi MaHIUPi YTBOPIOIOTHCA KJIITUHAMU
miaTomei?

3MICT

AK 0co6/MBOCTI 6YA0BU 1 KUTTEAIANBHOCTI AiaTOMOBUX BOAOPOCTEN?

JTIATOMOBI BOTOPOCTI, a6o /liaTomel icCHYIOTh y IPUPOIL AK
BiJIBHOKMBYUi ITOOAMHOKI KJITHHM i K KOJOHII y BUTJIALl CTPiUOK,
BidAJ, 3uUrsaris, 3ipouok. IxHa yHikaIbHA 0COBIMBICTH — I€ 3aTHICTD
YTBOPIOBATH BCEPEAUHI CBOIX KJITUH KPEeMHe3eM i3 MaJIOPO3UMHHUX
KpeMHieBux Kwucjor. CHaimiii mmx KHCJIOT HALXO-
IUTHL y KJIITUHY 3 BOAM, a MO0 HASIBHICTH € OmHi€IO
3 BU3HAUAJbHUX YMOB iCHYBaHHA AiaToMeli. ¥ TBOpe-
HUU KpeMHe3eM YIIaKOBYETHCS B MiXypIli-Be3UKYJIU,
AKi TPaHCIOPTYIOTHh PEUYOBHUHY 0 KJIITHHHOI MeMOpa-
HU. 3 KpeMHe3eMy HaJ MeMOpaHoio (GOPMYyETHCT KJIi-
THHHA cTinKa. Tak, iXHifl KpeMHUCTHUI HaHIUD — IIe
KJaiTuHHaA crinka (dppycryna)! Ileit guBo-yTBip MiIr-
HUM, CKJIaJAETHCA 3 IBOX OKPEMUX CTYJOK, IIIO YTBO-
PIOIOTH CBOEPIAHY KOPOOOYKY 3 APiOHMMMU OTBOpPaAMU
(apeosamu). YImopsakoBaHe pO3TaIllyBaHHA OTBOPiB
Yy BUIJIAAL IMIJIBHUX IIPAaBUJBHUX PAIIB YTBOPIOE
mrpuxu. IlaHIup IOpomycKae cBitio, saxumae Bixg M- 22. Bapian-
HECIPUATINBUX BIJINBIB cepefoBuina Ta 3abesmeuye MY qbgp'”” fak-
HaAXOM:KeHHA IIOKUBHUX PEUYOBUH 1 BUIIJIEHHS utpy clamomeu
IPOAYKTiB 00MiHYy.

dopma maHIEPa B AiaTOMOBUX BOJOPOCTEIH JOCUTHL PisHOMAaHiTHA
1 XapaKTepusyeTbCs TUIIOM CUMeTPii cTyioK. ¥ ABOOiUHO-cUMeTpuU-
HUX BOJOPOCTEN CTYJIKU MaHIHPA MAOTh MO3M0BKHIO IIJINHY — IIIOB,
3aBAAKM SAKOMY BOHU 3JIaTHI [0 KoB3aiodoro pyxy. Bomopocti 3
pazialbHOIO CHMETPi€l0 IaHImpa, IO He MAIOTh IIIBA, MOMKYTH IIe-
peMilyBaTucA JIKIle TaCUBHUM YWHOM, HAIPUKJAJ 3a JOIOMOTOIO
Teuill BOOU.

HiaTomMOBi BOZOpPOCTi MalOTh KOBTO-Oype 3abapBjieHHSA, IO BU-
3HAYAETHCA HAABHICTIO KOPUYHEBUX IIirMeHTiB ((PYKOKCAHTUHIB).
Binwsmricts miaTomein — ¢oroaBToTpodu. OCHOBHMMU pPE3EPBHUMU
peuoBMHAMU € BYTJIeBOAM (XpU30JIaMiHApPWH) Ta OJIii.
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BogopocTi + Feonoria &« 1867 poxy Aavpped HobGenv 3ana-
menmyeas JuHamim — 8ubyxo8y cymiul HA OCHOBI Himpoziiuepury.
AKx abcopbenm 018 uvboz0 6YJs0 BUKOPUCMAHO 0cado8y nopody, w0
ymeopuaacsa 3 naHyupie eodopocmeil. Aki ocobausocmi yiei nopodu
cmaau 8 npuzooi?

Yum Bigpi3HAOTbCA pi3Hi rpynu giatomoBux BogopocTei?

Ho miaTromeit BigHOoCcATh Oinbie 20 000 Buzis, i 3a pisHOMaHiITHiCTIO
I rpyna IIociae cepen ycix BojopocTeir apyre wmiciie (micas zele-
HUx). ¥ cydacHi#i cucreMi eykapioriB miaTomei Hajie;KaTh 10 TaKCOHA
Crpamenomisin Ta 0o0’emHaHi pasoMm i3 AibBeosasiTamMu, PisapismMu Ta
Tenouemisimu B cymeprpyny TCAP. 3anexxso Big OymoBu Ta dopmu
MaHIIUpa PO3Pi3HAIOTH MiaTOMOBI BOAOPOCTi 3 pamiaibHOIO (YuUK.JIOMe-
Ja) Ta OBOOiUHOIO (ninyaapis) cuMeTpiero. ¥ paxiaabHO-CUMETPUYHUX
giaToMeill uepes CTYJKY MOKHaA IIPOBECTH [IeKiJbKa Bicell cumerpii,
a y JIBOOiYHO-cMMeTpUYHUX — Junle oxHy. HaiBimomimumwu cepen
IiaTOMOBMX BOJOPOCTEN € HaBiKyJia Ta IMiHYyJIapid.

Hagixyna — OJHOKJITWHHA, [ABOOIUHO-CUMETPUYHA BOJOPiCTS.
Mae crynaxwm, o HaragyoTh YOBHUK. Ha moBepxXHi maHiiupa € IIi-
JUHOMOAIOHUH I110B. Uepe3 HHOIO BUAIIAETHCSA CJIAU3, IO 3YMOBJIIOE
KoB3aouuii pyx. Tpamasgerbca B CKJagi (piTOIIAaHKTOHY BOILOIM Yy
BUTJIALL IIOOAMHOKUX KJITUH a00 CTPiUKOMOAIOHMX KOJIOHIH.

Ilinynapia nomupeHa B IPiCHUX BOJOMMAax, KaHaBax, Ha IOBEPXHI
MyJy Yy BomoliMax, IIO BUCUXAIOTh, 1 Ha BOJIOTUX I'pPyHTax. Mae
CTYJIKA BUAOBXKeHOI (opMM i3 3a0KpyrJaeHUMHU KiHOAMU. ¥ WHOro
KiHIAX 1 B cepegHill yacTwuHi € Tpu
MIOTOBINIEHHA-BY3JAUKU. IlaHIimpu vy
BHU/IiB IILOTO POAY IIEPEeBaKHO BEJIUKI,
KJITUHU He 3JaTHI yTPUMYBaTUCH Y
TOBII[LI BOAMW, TOMY y BEeJUKIiHA KiJIbKO-
CTi IIi BOAOPOCTI HAKONMUYYIOTHLCA Ha
IHi BOJOIIM.

In. 23. diamomei: 1 — Hasikyna;
2 — niHynapis

BopgopocrTi + Ximia @ ITaryupu diamomosux eodopocmeil ymeaope-
Hi 3 KpemHe3emy. A aKka ximiuna opmyara uiei pewosuHu?

AKi npucTocyBaHHA € B giaTomein?
BinpmricTs miaTomeill Hacesisie MOPCHKI Ta IIPiCHOBOAHI BOAOIIMMU,
JKUBYTh y TOBIIi BOAW, Ha IHiI, 00pOCTalOTh BOIAOPOCTi-MakKpodiTu,
yepemamiky  MOJIOCKIB,  ITiABOOHI p<ug -
npeamMeTu. JiaToMOBiI BOZOPOCTi BOI- Wi S
HO1 TOBIIi BXOAATH OO0 cKJamy diro-
IUIAHKTOHY, a MENIKAHIIl JHA BOIONM
€ YyacTuHOIO0 (piTobeHTOCY. ¥V ILITaHK-

TOHHUX BUAIB AiaToMell OiJIbIlla Kiab- In. 24. [Jiamomosi eodopocmi:
KiCTh TaKMX OOJATKOBUX PE3EePBHUX 1 — yukrnomerna 8 mosuwi 800u;
peuoBuH, AK oiil. KpalmmHKM HakKo- 2 — nikmogpopa Ha OHi 8oooUMU
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MUYYIOTHCA ¥ BAKYOJIAX 1 30i/IBIITYIOTH IIJIaBYYiCTh OPraHi3MiB y TOBIIIi
Boau. Ilammupi TOHKOCTIHHI, IO 3MeEHIITyEe IXHIO Bary, MailOTh PO3BU-
HeHi BUpPOCTH IJis 3aBUCAHHA y Bomdi. 1o (hiTo6eHTOCY HaeKaTh BUIM,
III0 MEIIIKAIOTh Ha OHi, Je 30iJbIlleHa KiJbKIiCTh OpPraHiuHUX PEIITOK.
Tomy miaTomei HETIMOOKUX MiJSTHOK MOPCHKOTO JHA MOMKYTbH CTaBaTHU
rereporpodamMu ¥ DOTJIMHATH 3 BOAM IOTOBi opraHiuxi peuoBuHH. Yu-
MaJI0O BUIIB AiaToMel 34aTHI BUOLIATH CJIM3 Ta YTBOPIOBATU 3a HOTO
IOIIOMOTOI0 CJIM30BI TPYOKM, HiKKM s IPUKPIIJIEHHA I0 aHaA abo
IpeaMeTiB, a TaKOXK 00’€THYIOThCA B KOJIOHII.

KopoTKoO npo roz0oBHe

» [OIATOMOBI BOOOPOCTI — ue BOOOpPOCTi, 0OCOBNNBOCTAMU AKUX € OLHOKNITUH-
HICTb, KDEMHE3EMOBUIN NaHLUUP, POTOABTOTPOMHE KUBMEHHS Ta XXOBTO-KOPUYHEBE
3abapBreHHs.

) OsHakaMu CUCTEMATUKM, 32 AKUMU PO3PI3HAIOTb Ta KIacuiKyoTb AiaTOMOBI BOOO-
) [iaTomMOBi BOAOPOCTi — 0AHa 3 HaMBINbLUMX rPyn OOHOKMNITUHHUX BOOOPOCTEN Ta
BaXKNvBa cknagoBa iTonnaHKTOHy 1 piTobeHTocCy.

AifanbHIiCTD

Hasuanvne 3a60anuns. 3a60axu womy diamomei € naniéHoro zpy-
norw 600nux yzpynoéanv? Dpeilm «Tpu Koavopu» 0ai NOACHEHHA.
IliaToMOBi BOgOpPOCTi.

Possusanvrne 3a60anna. Ake 3HaveHHA MiHepPANbHO20 NAHYUDA
diamomoeux éodopocmeii? IIPARTHYHA POBOTA 4. Bynosa nau-
nupa HaBiKyJIu.

IlinnicHe 3a60anHA. Y womy YHIKANbHICMb POZMHONCEHHA | PYXY
diamomoeux 6odopocmeii? Bnpasa 014 peazyéannsa. Uu He 3aBakae
yeperalika PO3MHOMKEHHIO i pyXy miaTomeii?

Pe3syabTaT

OuikyBaHi pe3ynsTaTyv HaBYaHHA (Y4YeHb / yyeHuus...)
« nosicHioe: ocobnmsocTi IIATOMOBUX BOJJOPOCTEMN

» opeaHizosye: ctpaterioc PO3B’A3AHHA MPOBJIEMU wono npucTocyBanbHOro
3HaYeHHs NaHuMpa A4iaTOMOBMX BOAOPOCTEN

* peazsye ma MOSICHIOE HacmaHo8y: NMpo YHikanbHiCTb 03Hak Ta EKOJIONYHY LIH-
HICTb piaTomoBMX BOLOPOCTEN

Camo + ...

Camonasuanns. Komynikamuerne 3agdarHs. IHTepaKTHBHA BIIpa-
Ba «PobOoTra B mapi».

Camoouiniweanns. Penpodykmuene 3as8danusa. IlpucrocyBaHHSA
JiaToMeii.

«Biology» § 4.3. Diatoms.
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Mpupoda Hivo20 He cmeopioe 6e3 memu.

Xyne BepH (1828-1905) -
paHyy3bKuli NUCbMEHHUK, a8MmMop NPU2OOHUYbKUX POMAHie

§ 4.4. BYPI BOAOPOCTI

MoAacHwemo! B oxeaHi icHyIOTH CHOBHeHiI Ta-
€MHUIb ITiABOAHI Jicu, yTBOpPeHi OypuMu BOMO-
poctamMu. «Yci eudu Jauwe nNPUKpPinaOIOMbCA
do rpynmy, a He pocmymb 3 Hb020. He marwuu
KOpeHi8, B0OHU Hadamb 8i0 3eMJli He HUMMEBUX
COKi8, @ MiAbKU ONOpU... Yce nompiOHe 014 IXHb0o20
icHYysaHHs 3Haxodumbcs y 600i, 600a ix nidmpumye i xapuye», — Tak
onmcyBaB migBonHi jgicu HKynp BepH. dAKi ocobamBocTi Oypux BOIO-
pocTeii BUBHAYAIOTh *KUTTSA MiABOSHUX JIiciB?

3MICT

AKi 03HaKwM € cnibHUMU aaa 6ypux BogopocTei?

Bypi BogopocTi — 6araTokJIiTUHHI opraHiamMu, IOMIMPEHI IepeBak-
HO B Mopax. IIpucrTocoBaHi A0 KUTTA B XOJIOAHUX MOPAX Ha TIJIU-
OuHax Bim 6 mo 15 M, ;e HMOTJIMHAIOTH 3€JeHi Ta OJIAKUTHI mpoMeHi
cBiTs1a. Bype 3abapBiaeHHs 3yMOBJIeHe IIOETHAHHAM XJIOPO(diaiB a i ¢
Ta KOPUYHEBUX ITIirMeHTiB ((pyKOKCAaHTHHIiB).

Hatiuacrine migBomHi Jicu yTBOPIOIOTH Oypi BOZOPOCTI 3 pPOAiB
Maxpomnucruc, Hepeomucruc ta Jlaminapia. ¥V 1ux BoZopocTel TajaoM
IJIACTUHYACTUM, TPYNU KJIITUH PO3TAIINOBYIOThCA B AEKiJibKa PANiB
i crafors momiOHMMU M0 TKaHWH. Kopa yTBOpeHa apiOHMMU 3abaps-
JIeHUMU KJITHHaMU, 110 BUKOHYIOTH (DYHKI[il0 ()OTOCHMHTE3y Ta BHU-
IiISAI0Th 3aXuCHUM 1map caudy. CeplieBUHA CKJIAJAETHCA 3 BEJIUKUX
0e30apBHUX KJITWUH, II0 BUKOHYIOTH ITPOBiIHY Ta pe3epBHY (PYHKILII.

Yeci 6ypi BomopocTi, 3a BUHATKOM AeAKHNX BHUIIB capracoBUX BOJO-
pocTeii, BeIyTh MIPUKPIIJIEHUN CIOCi0 KUTTA. 3a3BUUall ITPUKPIMIO-
IOThCS 0 CKeJIb Ta KaMiHHA pisHoi BeauuuHu. PocTyTh Oypi BogopocTi
IysKe IIBUAKO 3aBOAKM IIOALNY KJIITHMH Ha BepXiBIi TaJomy ado iioro
cepemHbOI yacTuHM. TaK MaKpOIMCTIC KOMKHUI OeHb JOJA€ B POCTi
oms3pko 0,5 M i Mmoske OyTu 3aBHoB:KKHu 30—80 merpis.

BogopocTi + Neorpadia #« Bydosa 6ypux eodopocmeil 6i0obpa-
Hae IXHIO NPUCmMoOCo8aHicmv 00 Humms 8 NPUNIUBHO-8IONAUBHIL
30Hi 63008 Oepezig. /]giui na 000y, wepe3 12 200 25 x8, 60HU 3a-
3HAIOMb CUJbHUX KOJLUBAHbL 60J020cmi, memnepamypu. Il[o make
npunausu it gionaueu?

3a AKMMM O3HaKaMM Bigpi3HAIOTbCA pi3Hi rpynu 6ypux BogopocTeii?
Y cyuacHi#i cucremi eykapioriB Oypi BomopocTi pasom i3 miaTo-

MOBUMMU HaJe)KaThb g0 TakcoHa Crpamenomiam Ta o0’emHaHi pasom

i3 AnbBeonsaramu, Pizapiamu ta Tenonemissimu B cyneprpymny TCAP.

J
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HaitBimomimi Oypi BomopocTi
HaJeXaThb OO0 poxiB Jlaminapis,
Maxkpormuctuc Ta Capracym.

Ping Jlaminapisg, abo mopchka
KamycTa, 00’eHye BOIOPOCTi, Yy
AKX TAJIOM Ma€ BUTJIA HEpO3Ta-
JYy:KeHUX IIMHYpiB abo IIJIacTHH.
Ha #wmxkHilT yacTuHi po3BUHE-

Hi pU30IAM, SKi NPUKPINIIOOTH In. 25. Bypi eodopocmi: 1 — namiHapisi
ix mo migBOZHOrO Kam’ STHHCTOIO nane4acma; 2 — Mmakpouyucmuc
OHa. Y OiBHIYHMX MOPSAX IIOMIH- epywonodibHul; 3 — capaac 3aHypeHul

peni Jlaminapia uyykpucma Ta
Jlaminapisa naavuacma, y3noB:K y30epesk:xka €Bponu — Jlaminapis
nieniuna, na Hanexromy Cxoxni — Jlaminapisa anoncvka.

VY3moB:x y30eperki:ksa AMepUKM IMiABOAHI Jicu yTBOPIOIOTH
BojmopocTi poay Maxkpouucruc. [oBKMHaA TajaoMy 3aBIOBMKKHU [0
60 M, IPpUKPIILIIOETHCA OO0 I'PYHTY PU30OigaMu, 3 KiJIbKOMa I'HYYKU-
MM TiJKaM#, [0 MAaloTh JUCTOMONiIOHI miaactuHHM (Mo 1-2 M). A B
OCHOBi IIMX JIUCTKiB — MOBIiTPSAHI MixypIli, 3aBASAKH YOMY 4YaCTHHA
TajoMy ILIaBae O0ijis moBepxHi Bomu. Bimomo wotmpu BumguM, cepen
akux Maxpouyucmuc zpyuionodibHuil.

¥ rensnx Bogax CBiTOBOro okeaHy momimpeHi Bogopocti poxy Cap-
racym. Oxkpemi Buau, Ha BiAMiHy Big iHIMuX Oypux BOgOpOCTel, 31aT-
Hi PO3MHOKYBATHCS B HeIpuKpimjaeHomy crani. TamoMu KyIIUCTi,
MAalTh ITiIOIBY, «CTOBOYpPelb» Ta OCHOBHI risiku. IloBiTpaHI Mixypii
pO3BUBAIOTHCA HAa KOPOTKUX TiJIOUKaX y IIasdyxaxX OCHOBHUX TiJIOK.
IIi BogopocTi yTBOPIOIOTH TAK 3BaHi MPOAYKTUBHI «OKeaHiuHi JyKu»,
HaliBijoMimuMm i3 axux € CapracoBe Mope B ATJIAaHTUYHOMY OKeaHi.

BoaopocTi + TBapuHu & Ha intocmpauii — o0Ha
i3 Hallbinbw maemHuuiux pub Byeop esponeiicvruil,
abo piukxosuil. IIlo nos’a3ye yux 8yepie iz Capzaco-
sum mopem?

AKi npucTocyBaHHA 3a6e3neyyoTb NOWMpPEHHA 6ypux BogOpOCTEN?
Bypi BomopocTi momupeni y Bcix mopax 3emuri, aje BigmaioTh 1me-
peBary Kam’ AHHUCTUM IPUOEPeKHUM TiJIAHKAM HOMipHHUX i XOJOIHUX
paiioHiB 3eMHOI KyJi. ¥ IIMX MiCIAX BOIOPOCTi
3a3HAIOTh CUJBHUX MeXaHIUHMX yIapiB IIi yac
npubo0, ajie XBUJI He MOMIKOMIKYIOTH iX. I[vo-
My CIIpuUsA€ pPAL IpucrocyBanb. OpraHamMu mOpu-
KpimeHHA OypHX BOJOPOCTEN € KOpPeHeIomiOHi
BupocTtu (pu3oidu) abo AUCKOMOMiOHI PO3IITUPEH-
HA (migomrBa) HMKHBOI yacTuHU Tasomy. Tamom
prI/ITI/Iﬁ 3aXHNCHUM IIIapoOM CJIHN3Y. Y 6ypI/IX BO- In. 26. Pu3oiou 6ypux
IopocTel BiH ocoOMmBUI. ¥ HMOro CKJIANI HasSIBHi sodopocmeli
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anbziHamu Ta ByTJaeBOJ yKoi0aH, 110 MAaE BUCOKY 6i0JIOTiUHY aKTHUB-
HicThb. Ciu3 3axwuIiae BOAOPOCTi Bim BuUcHMXaHHs, BipyciB, 6aKTepiii,
noimanHa TBapuHamu. llikaBo, m1o 1me# ryctuit i causbKUl CeKpeT
I1e ¥ 3aracae BYTJIEKUCJWII ra3, TaKUN HeOOXigHWIT BOJOPOCTAM IJIs
(¢orocunTe3y. Bypi BomopocTi MarTh mie ¥ iHIIIL 0COOJMBI PEUOBUHU.
Hanpukinan, pesepBHUI BYIJIeBOJ JLAMIHAPUH, BMICT AKOTO B KJIITH-
Hax Moxke gocaratu 30 %.

ITo6n3y BepxiBKU B OaraTbox BUAIB OypUX BOAOPOCTEH € MOBIiTPSI-
Hi MixypIti, AKi BTpUMYIOTh iX Ha MIJIaBy. 3aBAAKHN TeUiAM y MicIAX
iXHBOTO iCHYBaHHSA BiZOyBa€ThCA MOCTiHE HANXOMMKEHHSA MOKUBHUX
eJeMeHTiB, TOMy BOHU MAalOTh PO3TaJy:KEHY CJIaHb, IKA YacCTO JOCSH-
ra€ BeJIMKUX PO3MipiB.

KopoTKoO npo ro/0BHe

) BYPI BOOOPOCTI — 6aratokniTMHHI MOpPCbKi BOAOPOCTI, 3aranibHUMn 0cobnmBoc-
TAMU SIKMX € MAacTMHYacTa cnaHb 6yporo Konbopy Ta NPUKPIMIIEHNI CAOCIO XUTTS.

) HawnnowwpeHiwi cepen 6ypmx BOAopoCcTeEN — namiHapii, MakpoLMCTiC Ta capracyMm.
lMpucTocyBaHHA Bypux BogopoCTel 3abesnedye ix MOLMPEHHS HA NPUOEPEXHNX
JinsiHKkax ycix MopiB 3&€MHOI Kyni, OAHaK HanbinbLUi CKyn4YeHHs — Yy NiABOAHUX ficax.

AifanbHiCTD

Hasuanvne 3asdannsa. Axi ocobrueocmi 6ypux eodopocmeii?
Ppeiim «Tpu Koavopu» daa arnanisy. Bypi BogopocTi.

Possusanvrne 3a80anns. Ake 3HaAweHHA naacmurwacmoi crani
6ypux eéodopocmeit? Jlabopamopra énpaéa. OcobauBoCTi ciaHi Ja-
MiHapii.

Ilinnicne 3aedanna. Yomy «nidéodni nicu» gopmyroms nepe-
6éaxcHo Oypi 6odopocmi? Bnpasa 0aa nepexonanocmi. BymoBa
JKUTTENIATBHICTE OyPO1 BOJOPOCTL Makpoyucmica epyutonodio Hozo.

Pe3syabTaT

OuikyBaHi pe3ynsTaTyv HaBYaHHSA (Y4eHb / yyeHuus...)
* aHanisye: ocobnusocti BYPUX BOLOPOCTEN

» aHanisye pesynbmamu: PO3B’A3AHHA MPOBJIEMU npo npuctocyBanbHe 3Ha-
YeHHsI NIIacTMHYacTol cnani 6ypux BogopocTen

* suserssie nepexkoHaHicms ma obrpyHmosye: EKOJTOINYHY LIHHICTb 6ypux Bogo-
pocTen, Lo YTBOPOWTL MiABOAHI ficu

Camo + ...

Camonasuannsa. Ilisnasanvne 3asdannsa. IlpaBuiio-opieHTHp.
MantoHKH B 6iojorii.

Camoouiniosarnns. IIpodykmueHO-KOHCMPYKMuUEHe  3a60aHHA.
IIpucrocyBanHs OypuX BOJOPOCTEI.

«Biology» § 4.4. Brown Algae.
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AKwo He 3HAMuMew HAa3e, nompe i Ni3HAHHA peyel.

Kapn JliHHet (1707-1778) -
weedcbKuli 6omMaxik, 300102, cucmemamuk

§ 4.5. HEPBOHI BOAOPOCTI

lykaemo BignoBigb! 3abapBieHHA BOLOPOCTE
3aJIEKUTh BiJl COPUUHATTS JIOAMHOIO IIEBHUX IPO-
meHiB. Ha moBepxHi Mu iX 6aumMMoO AK YepPBOHi, Ha
MiJIKOBOAZI — JKOBTO-3€JIEHMMU YW CHUHIMH, IJIuO-
e — poKeBUMMU, a Ha ramnbmui 250 M BomoJsasu ix
0auaTh YOPHUMHU. A YoMy IX Ha3BaJ1 YePBOHUMU?

3MICT

AKi 0c06/1MBOCTi YepBOHUX BOAOPOCTEN?

3abapBiIeHHA YePBOHUX BOJOPOCTEH BI3HAUAETHCSI HASIBHICTIO 0CO-
OJIMBUX YEPBOHUX Ta CUHiIX HirMeHTiB (Qiko0ininig), AKi € JyuIie B
HHUX Ta IiaHoOaKTepiii. PidHi moeqHaHHA MUX IirMeHTIiB i3 3eJIeHUMU
Ta JKOBTHUMM I 3yYMOBJIIOE He JINIIIe YePBOHMII, a I IIOMapaHueBUI,
(iosreToBUI Ta MaliyKe YOPHUI KOJIip. ¥ OLIBIIIOCTI UepPBOHUX BOJOPOC-
Tell BiH Mae sACKpaBUI HACUUYEHWH BiATIiHOK, IO XapaKTepU3YyEThCS
Ak Oarpaauii. Tomy 11i BomopocTi HasmBaioTh e barpsaakamm.

YepBoHI BOOPOCTI — mepeBasKHO OAraTOKJIITHMHHI opraHidMu, JIMIIe
IedaKi BUAY ORHOKJITHHHI. IXHifl TasloM Mae BUIVIA KYIUKIB Ta ILIac-
TUHOK, K1 MPUKPIILIIOIOTECA A0 CyOCTpaTy PU30iTaMM UM IIiJOIITBAMU’.

Kiaituaai 000/I0HKM BOOOPOCTEe MAalOTh ABa IMapU: BHYTPIIIHINA —
3 IeJII0JI03U 11 30BHIIHi#, IO Ma€ OCOOJIMBY CYMIiIll BYTJIEBOMIB IIij
Ha3BOIO (ikokosoidu. ¥ XOJOmHiNl BOAI BoHa 3maTHA A0 HaOyXaHHS
3 YTBOPEHHAM IIOPHCTOTO KeJemomiOHOTo MaTepiajay, IO YTBOPIOE
cau3. 3aBASAKU IbOMY KJITHMHH Tijila BOAOPOCTEH OTPHUMYIOThH IOJAT-
KOBY OIIOPY Ta 3axXHWCT i He MAITh IEPEMIKOM IJisd OOMiHYy PEeUYOBUH
i3 cepemoBuirnieM. PeuoBUHOIO,
AKa IepeBaykae B I cyMinmri,
€ azap-azap. 3amacaiTb YepBO-
Hi BOZOPOCTI Iie I 0azpAHKOBULL
KpoxXmadJb, 110 BiIKJIaZaeThCSA B
nuromaasMmi. Bix fiomy 6appHH- In. 27. YepeoHi sodopocmi: 1 — denecepis,

KOBWIT KpoxXMasib He CHUHie, a 2 — 00oHmannisi, 3 — POOUMEHis,
4epBoHiE 4 — kanimamHioH, 5 — 0a3sisi

BogopocTi + 3CY @ B Vkpaiui ak koaip decanm-
HO-WMYPMOBUX 6illCbK 6UKOpUCMOB8Yiomb we 00uH
8i0MiHOK uep8oH020 — mapyHosuil. Onucyio yeil Kouip.

Yum Bigpi3HAOTLCA YepBOHi BOAOPOCTI MiXk co6010?
Y cyuacHili cucTeMi eykapioTiB UuepBOHi BOmOpoCTi pasoMm i3 Ha-
3eMHUMH POCJIMHAMU, 3€JIEHUMHU Ta TJIABKOMITOBUMU BOAOPOCTAMU
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00’enuani B cynmeprpyny Apxemnaactunu. Haii-
BioMiIli uepBOHI BOOPOCTiI HaJeXKaTh OO0 PO-
niB ITopdipa, Kopanina Ta ®inodopa.

Bogmopocrti pony Ilopdipa marTh miacTuH-
YacTy CJIaHb POXKEBO-IIYPIIYPHOTO KOJLOPY 3
TJIAAKUMU Y4 XBUJIACTUMU Kpaamu. [lmacTun-
Ka CKJIAQZa€EThCA 3 OQHOTO-ABOX IIapiB KJiTHMH
i 3a JOIIOMOTOIO IiJOIIIBY IPUKPIILIIOETHCS 0
cyocrpary. Ile mocuts BesqMKi pocJivHU, caHi
AKUX MOMKYTb OyTH 3aBIOBXKKU OJWH METP.
PoctyTs y x0J0oHIN BOAlI OKeaHy B IPUILJINB-
Hi#l 30Hi.

IIpencraBumku pony Kopaaina maroth Ta-
JOMHU y BUIJISAAL BEePTUKAJBHOTO KYIUKAa, IO
raJysuThCs B OQHI IJIOIMIMHI Ta BUIIOBHEHUN
BarrHOM. [lomumpeHi B ycix Mopsax, 0coGJIMBO B
TPOIiYHi#A 30Hi, e 6epyTh yU4acTh B YTBOPEHHi
KopasioBux pudis. Kopaniny aikapcvKy BUKO-
PHUCTOBYIOTH y (hapMaIleBTUIll K CUPOBUHY, 3
AKOl BUTOTOBJSAIOTH IIpeliapaTu Bija meuii.

Yepsoui BogopocTti poxy Pinodopa mMaioTh 5. 30. Ginopopa pebpucma
Kymiuceri Tamomu 3aBBumKu g0 50 cm. Ha
BEPTUKAJbHUX MUIIHAPUYHUX CTOBOYPISAX BUPOCTAIOTH IIJIACTUHKU 3
piBHUMU, 3y0UACTUMU UM XBUJIACTUMEU KpaaAMU. [[JIacTUHKU MOMKYTH
MaTu pedpHUCTi BUCTYIIN, iIHKOJIU YTBOPIOIOTH HOBI ILJIACTUHM.

BopgopocTi + N'eorpadia « Kopaainosi godopoc-
mi gidiepalomsv 6axau8y posb 6 YmeEOopeHHi Kopa-

aosux pugis. IIJo make Kopanosi pugu i axKa poab
KopaJainosux eodopocmeil Yy iXHbOMY iCHYBAHHI?

AKi npucTocyBasbHi 03HaKN YepBOHUX BOAOpOCTENn?

Barpaaku — omgHa 3 HaZABHINIMX Ta HAHOIIBIINX I'PYI BOLOPOC-
Te#t, y akinn 6ausbko 5 000 Buais. IlommpeHi uepBoHi BomopocTi B
TEIJINX MOPCHKUX BOJAaX, X04a O0araTo BUIIB MEIIKAa€ i B XOJIOZHUX
obsacTAX 3eMHOI KyJi. € BoHU i B IpicHUX Bogax Ta I'pyHTax. bamsb-
KO uBepTi BCixX BuAiB 0arpsHOK HapasUTYIOTh HA iHIIUX YEPBOHUX
BOJOPOCTAX.

3aBasaKu (pikobimiHmaM uepBOHI BOAOPOCTi m;oOpe MPHCTOCOBaHI 0
NOTJINHAHHSA CHUHIX Ta (pioJeToBUX HPOMEHiIB, AKi IPOHUKAIOTH Ha
BeJqIUKy Tinbumuy. 1984 pory KopasliHOBYy 4epBOHY BOAOPicTh OyJO
3HaumeHo Ha rauOmui 268 M. TamoM uyepBOHMX BOZOPOCTEH, AK i
Oypux, YKPUTHUHA MIapOM CJAU3Yy. ¥ HOro CKJIALl € TaKi peuyoBUHU, AK
arap-arap Ta kapparizaa. OKpim rejieyTBopioBaJbHIX BJIACTUBOCTEH,
i CIIOJIYKY IIPOABJISAIOTH Ile i1 IPOTUBipyCHI Ta mpoTubaKkTepiaabHi,
0epyTh YydYacThb Yy BaxHCTi Biag MmKigamBux yibTpadioseToBux
IPOMEHiB.
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BaraTo yepBOHUX BOZOPOCTE MOKYTHb BiKJIaJaTH ¥ CBOIX KJITUH-
HUX O0OJIOHKaX MiHepaJibHi coJii, Tomy BoHHM TBepai. IIi mpucrocy-
BaJIbHi 0COOJIMBOCTI MOKPUBIB IIOB’s3aHi 3 NPUKPIIJIEHUM CIOCOOOM
JKUTTSA. YepBOHI BOZOPOCTI POBMHOMKYIOTBCSA i cCTaTEeBUM, 1 HeCcTaTeBUM
cunocobamu. IlikaBo, 110 cmopm, raMeTu He MAalOTh MKIYTHUKiB. Ixme
mepeMillleHHsA BimOyBaeThCs IIAaCUBHO 3a JOIIOMOIOI0 Tedii Boam.

Bopgopocti + Ximia & Yacmuna Gazpanok eidkaadae y ce60ix
KAIMUHHUX O000J0HKAX Hepo3uuHnHHuii ma Henposopuii Kaavyiil
Kapoonam. Aka ximivna opmyna yiei pewosuru?

KopoTKoO npo roso0BHe

» YEPBOHI BOOOPOCTI — e ogHO- Ta 6araToKMiTUHHI OpraHiamMu, xapakTepHUMmM 03-
Hakamu SIKUX € SICKPaBO-4YepBOHe 3abapBrieHHsl, arap-arap, 6arpsiHKOBUIA KpOXMarb.

) Hamsigomiwi 4epBOHi BogopocTi HanmexaTb Ao pogiB [lopdipa, KopaniHa Ta
dinodopa.

) [llpuctocyBanbHNUMM 03HaKaMy HGarpsgHOK € MiIrMeHTW, WO 34aTHi MOrMMHAaTK CBITHIO
Ha 3Ha4HiIA rMUOWHI, NPUKPINIEHICTb A0 CybCTpaTy, HasiBHICTbL Yy MOKpMBaX arap-
arapy Ta MiHepanbHUX Conen.

AifanbHiCTB

Hasuanvne 3a6danna. Illo 6idpisnae wepeoni 6odopocmi? Ppeiim
«Tpu Koavopu» 05 oyiH6aHHA. YepBOHI BOJOPOCTI.

Possusanvne 3a60anua. 3a AKUMU O3HAKAMU PO3PI3HAIOMDb
uepeoni éodopocmi mixe co6or? IIpo6remHno-ni3HaéasbHa 6npasa.
Dinogopa pebpucma Ta Kopaaina JAiKapcbka — YUM BigpisHAIOTHCA?

Iinnicne 3as8dannsa. Cnanv 6azpanoK zHYy4YKa, mMiyHa, 6Kpuma
cau3om i meepda na domukx. Yomy? Bnpasa dna eubiprosocmi.
Oco0JMBOCTI MOKPUBiIB YePBOHUX BOJOPOCTEI.

PesyabTaTr

OuikyBaHi pe3ynksTaTv HaBYaHHSA (Y4YeHb / yyeHuus...)

* ouyjHroe: ocobnmeocti YEPBOHUX BOOOPOCTEWN
» oujHtoe pesynbmamu: PO3B’A3AHHA MPOBJIEMMW npo 03Haku, 3a SSKUMMK po3pis-
HSAIOTb Pi3HI BUAN YEPBOHUX BOAOPOCTEN

* gusessie 8ubipKogicmb ma OUiHIOE. eKororiyHe 3HadeHHs nokpueiB Ta EKOJTOINY-
HY UIHHICTb yepBOHMX BOgoOpOCTEW

Camo + ...

Camonasuanns. L[iHHicHO-emouiline 3a80anHs. Bnacui xii B
npuponi. Bnpasa-modenrwsanns. Mol mpaBuja IMOBETiHKH IIif dac
OPOTYyJAAHKHU B JIici.

Camoouiniosanns. Ilpodyxmueno-meopui 3aedanns. Ilpucrocy-
BaHHA YePBOHUX BOJOPOCTEI.

«Biology» § 4.5. Red Algae.
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AKwo nompe okeaH, He auxuee Ui 1IOOUHA.

Mak-le Kycmo (1910-1997) -
paHuyy3bKuli 00C/IIOHUK
Ceimogozo okeaHy

§4.6. BOAOPOCTI TA EKO/ZIOTIYHA LIHHICTb I'IPMPO,[I,M

Y3aranbHweEmMO! «A dymas npo mope auuie Sk
npo coJoHe cepedosuuie, ke po3’idae MmeHi oyi.
I panmom meni gi0kpunocs épaxaiye 8udosu-
we: nideo0Hi cKesi, nokpumi 3apocmsamu 3e-
JeHux, Oypux, cpibascmux eodopocmeil, ceped
AKUX NAA6ALU 8 KpUUWLMALe80 wucmiil 600i HeGi-
domi meni domu pubu», — maxk onucysas ax-Ie
Kycmo ceoi nepii He3a0yTHI BpasKeHHA Bif 3ycTpiui 3 BOZOPOCTAMMU.
Y uwomy minHicTh Bogmopocteit niaa CBiToBOoro oxkeamy?

3MICT

flke 3HaYeHHA BogopoCTel y npupogai?

Bomopocri — HamBasKaIuBiMIi
BUPOOHUKU OPraHiuHUX PEYOBUH
Yy BOOHUX €KOCHCTeMax. ¥y MODP- |YmeopeHHs opaaHiyHUX peyo8UH i KUCHIO
CbKUX €KOCHCTEMAaX OCOOJIUBY
POJIb BimirparTh OiaTOMOBI BO-
mopocti. IxHA opramiuHa pedyo-
BUHA cKJagae 0aus3bKo 50 % Bim | «LieimiHHs» e0du, royHmie, cHizy
yciei Oiomacm MOpiB Ta OKea-
HiB. ¥ mpubepe:kHiii 30HI MOpiB
MOMIiPpHUX 1 IPUIIOJAPHUX IIIHU-
pPOT Take 3HAYEHHA MAalOThb Oypi |CmeopeHHs ymos icHysaHHs
BOJOPOCTi, a B MPICHOBOTHUX
BoAoOMMAX — 3eJjieHi. YCi BOJOPOCTi € He JIMIIE IIOYaTKOBOIO JIAHKOIO
Xap4yoBUX JIAHITIOTIB, a I BUPOOHUKAMU KUCHIO, IO PO3UUHSAETHCI Y
BOJi abo moTpamise B arMocdepy.

BogopocTi uepes3 moBepXHIO CBOT'O TiJja 34aTHI IIOIJIMHATH 3 BOAU
BCci HeOOXimHi [OJMd JKUTTEMIAIBLHOCTI MOMKHBHI PpPEUYOBHHU, IO
BUB3HAYA€ IXHIO POJIb Y IIPUPOJTHOMY CAMOOUHUIIEHHI BOTOWM.

I3 pemiTox BomopocTeidl Imicas IXHBOTO BiAMHUPAHHA YTBOPIOIOTLCS
ripcbki mopoau. Bumepsi 6ypi BomgopocTi yTBOPUJIM BOIOPOCTEBE BY-
riJijis, YepBOHI — BaIlHAK, a MaHIUPU BUKONHUX JiaTOMEH — JiaToMir,
moJsiomiT i Tpemesi. MacoBe PO3SMHOMKEHHSA MiKPOCKOIIIYHHX BOJOPOC-
Tell COPUUYUHIOE <«IIBIiTiHHS» BOOM, CHITy, I'PYHTY, IIIO MOKe ITPOSB-
JISITUCS 3€JIeHUM, UYePBOHUM, JKOBTUM, KOPUUHEBUM 3a0apBICHHIMU.

HazemHi MiKkpocKomiuHi giaTOMOBIi ¥ 3esieHi BOAOPOCTi BigirpamoTh
IIOMIiTHY PoJib y I'PyHTOyTBOpeHHi. Ile moB’A3aH0 3 TUM, M0 I'PYHTOBI
BOJIOPOCTi BUPOOJSIOTH 3HAUHY KiJbKiCTh CJIM3y, IO CHPUSE
HiABUINEHHIO BOJIOTOEMHOCTI, CTPYKTYPOBAHOCTL I'PYHTY. ¥ TpPOIiKax

3Ha4yeHHs1 BogopocTen y npupogi

lMpupodHe camooyuuweHHs1 8000UM

YmeopeHHs eipcbkux rnopid

I pyHmMOoymeopeHHsi

YuacHuku cumbiomuyHux 8iOHOCUH
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YepPBOHI BOJOPOCTI BMIIHIOIOTH
TiJIO KOpaJiB, IO BILJIMBAE Ha
icHyBaHHA KoOpajJoBuUX pudis.
s baraTbox BOZOPOCTEN
XapakTepHi cuMOioTWUHI Bij-
HOCWHM 3 PiBHUMH POCJIMHAMU,
rpubamMu ¥ TBapuHamu. Ha-
OPUKJIAL, OTHOKJITHMHHI 3eJeHi
BOZOPOCTi TpeOyKciA um TpeHTe-
IMOJIiA MOMKYTH CHiBiCHyBaTH 3 JIixeHidoBaHMMHU I'pubaMu, TeTpaceJi-
mic (Tetraselmis convolutae) — 3 meBHUMEU BUAaMU IIJIOCKUX YEPBiB.

In. 31. Yepe’sik Pockogpa (1) ma 3erneHa
8o0opicmb mempacenmic (2)

BogopocTi + TBapuHu @ ¥ uwomy cyms ¢pomocumbiosy yux opeza-
Hi3mig?
fAlke 3HaYEHHA BOAOPOCTEN Y XKUTTi NIOAUHN?

OpzaHizayisa xapuyyéarHs. 3 BOAOPOCTEN OTPUMYIOTH PEUOBUHU
I BUPOOHUIITBA MPOAYKTIB XapuyBaHHA: aJbIiHATH 3aCTOCOBYIOTH
IJIsT IIOKpamleHHs SKOCTI MOpPO3WBa, (PYKTOBUX COKiB. ¥ 1Ky
B)KMBAIOTLCSA 3ejeHi (yibBa), Oypi (JlamiHapia AMOHCHKA) Ta YePBOHI
(mopdipa) BomopocTi.

Cinvcvke zocnodapemeo. Bypi Ta 3ejieHiI BOJOPOCTi € KOPMOM JIs
CiTBCHLKOTOCIONaPChKUX TBAapuUH, i3 BOJOPOCTEH OTPUMYIOTH SOOpHUBA,
BiTamMiHHI m0O0aBKMW, pPEUYOBMHM, IO CTHUMYJIIOIOTH IIPUPICT Macu
IIPOMUCJIOBUX TBapHWH.

Oxopona 300pog’a. IIpoTusananbHi Ta iMyHOCTUMYJIIOIOUi BJIACTH-
BOCTi BOJOpOCTell BM3HAUAIOTH IXHE BUKOPHCTAHHA AK 3aco0iB 0o-
poTeOu 3 iH(permiAMm. 3 Oypux BOAOpPOCTEH mOOyBaroTh iox, OpoMm,
3aMiHHUKM KPOBi ToI10. AJIbriHaTu BoAOpOCTeii 3B’ A3YIOTh 1 BUBOASATH
3 OpraHi3dMy BasKKi MeTasu i1 pagioHYKJIigu. 3 4epBOHUX BOJOPOCTEI
BUTOTOBJIAIOTH IIpellapaTu IJs YCYHeHHd Ieuil (KopaJiHa), JIiKu Bix
XBOpPOO AMXaJbHUX ILIAXIB (XOHAPYC, ab0 ipJaHACBKUIN MOX).

Bodonocmauwannsa, nogodxcenHs 3 eidxodamu. Bugm Bomopoc-
Teil CTalTh IHAWKaTOpaMu 3a0pyAHEHHS BOIHOTO CepeIoBUIIlA
opraHiuHMMH pedyoBmMHaMu (miaTomMoBi BomopocTi, xJjopena). [lia-
TOMOBi BOJIOPOCTi CIPWYMHIOIOTHL PYWHYBaHHA ITiABOAHUX CIOPYI,
MOCTiB.

Ilepepobra npomucnogicms. AJbrinatu OypuxX BOAOpPOCTEM
BUKOPHCTOBYIOTH Y HePepoOHili MPOMMCJIOBOCTI I IIPOKJIEIOBAHHS
namnepy, y XiMiuHiii — AJiss BUTOTOBJEHHS (PapOHUKIB I/ KOJIHOPOBO-
ro IPYKY, V TeKCTUJBbHIN — muasa papOyBaHHA HATypaJbHUX TKaHWUH,
IIT0 He IIPOMOKAIOTH il HOIEM Ta He BUTOPAIOTH ITi/l COHIIEM.

Ilpogeciiina, Haykosa ma mexHiyvHa dislvbHicmb. BaraTo Bogopoc-
Tell € 00’eKTaMu HAyKOBUX IOCJIiM:KeHb (XJopeJa, XJaMimzoMoHaza,
areTalysisapis, BoabBOKc). IlaHIiupy miaToMeil BUKOPUCTOBYIOTH IJIs
HaJIAIIITYBaHHA ONTUYHUX ITPUJIAIIB.
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Yomy BOoAa € BU3HAYA/IbHUM YUHHUKOM 4/11 BOAOPOCTEN?

BoiuBu Boau SIK €KOJIOTIUYHOTO YMHHWKA Ha BOJOPOCTI ITOB’sI3aHi
HacaMIlepe[ 3 TaKoio ii BJIaCTHUBiCTIO, IK po3unMHHicTH. Boma 30amua
PO3YUHAMU KUCEHb | 8Y2/eKUCAUTL 2a3, IO BUKOPUCTOBYIOTHCA BOJO-
pocTaMU Iy nuxaHHA ¥ (orocuHTe3dy. KucHio y Bomi y 20—30 meH-
e, a ByrJeKucJioro rasdy mai:ke B 700 pasiB OinbIe, Hixk y moBiTpi
CYyXOZI0JIy, TOMY BOJOPOCTi Kpallle POCTyTh Y MiCIlAX, MIe cIlocTepira-
€ThCA MEePeMilTyBaHHA BOAW. SHAUEHHA PYXJIUBOCTI BOZHUX Mac IPo-
SABJIAETHCA TAKOXK 1 yepes MpUHECEHHA MOKUBHUX PEUYOBUH.

Bopga smHaxommThCcs B IIOCTiiHOMY pyci uepes rpasirtariiro Micamsa
(mpunuBYM Ta BiANIIWBUM), Oil0 CHJ 3€MHOTO TSAXKIHHA (Tedis pivoK)
Ta BiTPy (xBUIi, mrropmu). Boda micmumo 8axaugi 6i0zenHi esleMeH-
mu, HeoOXimui naa mobymoBu Tina (Cuaimiii, Kanpmiit), Tpancmopry
peuoBuH B KiitmHax (Harpiii, Kamiit), yTBOpeHHs mirMeHTiB
(Marwiit) Tomio. Boda po3uuHse MiHepaavbHi CoJi, cepen SAKUX
HauOiJbllle 3HAUEHHSA OJIs BOJOPOCTEH MaloTh HiTpaTtu Ta QocdaTu.
Came migBuIleHHA IXHBOTO BMIiCTY y BOAOWMAX € OCHOBHOIO IIPUYU-
HOIO «IBiTiHHA» Boau. Boda 30amHa po3uuHamu opzaHiuHi peyoBUHU.
Cepen HUX PO3PiBHAIOTH PO3UMHEHI OpraHiuHi peuoBuHU (BYIJIeBOIM,
OpraHiuHi KHCJIOTHU, BONOPO3UMHHI BiTaMiHM), IO € IJKepesioM KIU-
BJIEHHA IJA BOJOPOCTel, i 3aBUCJi opraHiuHi peuoBUHUM (OpraHiuHi
YacTKU, a00 BOOHUHII I'yMyc), IO BILIMBAIOTH Ha IIPO30PiCTH BOAU Y
BOJOMMAX Ta NPOAYKTUBHICTH ()OTOCUHTERY.

BusnauanbHe 3HaAUEHHS BOAM IJIsI BOJAOPOCTEH 3yMOBJeHE I TAaKUMU
ii (pisMYHMMMU BJIACTHUBOCTAMHU, SK: 8UCOKA MenJoeMHicmb (3abesiie-
Yye TeMIepPaTypHY CTAJNICTh CepeloOBUIIA KUTTHA), MeKy4icmy (CIpuse
IIaCUBHOMY II€PEMIIlIeHHI0O Ta PO3MHOMKEHHIO BOJOpOCTeil), zycmuna
(BILIMBa€E Ha ITPOCTOPOBE PO3TAIITyBAHHS TiJia BOJOPOCTEIi) TOIIO.

AifanbHiCTD

Haguanvne 3as8danns. IJo cninvnozo ma 6i0miHH020 Mixc pi3-
Humu eodopocmamu? Tabauysa O0ra ysazanvHenHA. llopiBHANBHA
XapakTepHUCcTHKa BOLOPOCTEI.

Possusanvre 3agdanna. Aki ocobrueocmi 6odopocmeil 6u3naua-
omo ix éukopucmanna nodunor? IlpobremHo-nisHasalbHa 6nNpPa-
6a. Tanysi BUKOPHMCTAHHSA BOJIOPOCTEH y NPAKTUUYHIA TisTJIBHOCTIL
JIIONVHMN.

Ilinnicne 3a60anna. fAke 3HaveHHA Ma€e 6uaéleHHA donum-
aueocmi i ni3HaéanvbHozo inmepecy 00 npupodHuxwux npobérem?
IIpesenmauis npoekmy Ha 00HY i3 BUOPAHUX MeM.

Camo + ...

Camoouinwsanns. $Ixi Moi pedyiabTaTy HaBYaJbHOI AifAJbHOCTI
BIOPOIOBIK TeMM?
Hiaznocmysanvre 3aedanns. Bopasa. CaMOOIliHKa YCIiTITHOCTI.

«Biology» § 4.6. Algae and the Ecological Importance of Nature.

J

79



Tema 5. HASEMHI POC/IMHMN.
MmoxonoaAaibHl. CcYauHHI POC/IMHU

Hiwjo 6 Gionoeii He mae ceHcy, Kpim AK y ceimii esonioyii. .

T.I. JobxaHcbkul (1900-1975) -
sudamHull ykpaiHceKul U amepukaHcbkul 6ionoe

§5.1. HASEMHI POC/IMHU

LikaBo! ¥V Bcix HaseMHHX POCJIWH, Bif Kyap0abu 10
CEeKBOSJEHIPOHA, CIIIBBiIHOMIIEHHS MAacu HaJI3eMHOI
YaCTHUHU OO Macu KOpPeHiB omHakKoBe. [0 TAKOTro BUCHOB-
Ky OIiHIINJIN HAYKOBIIL ITicJsa OoOpOOKM BEJMKOI KiJIbKOCTi
JaHUX IIPO MAacy IIaroHiB i KOpPeHiB y Pi3HMX POCJNH.
A aKi pocaMHM Ha3sWBAIOTh HA3€MHUMU?

3MICT

AKi 0c06/MBOCTI HA3eMHUX POC/INH?

HASEMHI POCJIMHH Ha3zuBaioTh Ie 3aPOAKOBUMU POCIHHAMU
(Emo0piogitu). IXxHBOIO CIIiIBHOIO 03HAKOIO € HASABHICTDH 3apodxa (eMO-
pioHa) — 6araTOKJIiTHHHOTO 3aYaTKa OpraHiamMy, SIKHH yTBOPIOETHCS

IiCIA 3IUTTA 2amem.
Y cyuacuifi cucremi eykapioris Ha-
3eMHi DOCJIMHU Da3oM i3 UYepBOHUMH,
3eJIEHNMHU Ta TJIaBKOQITOBUMU BOLOPOC-
TAMU HaJeKaTb A0 Cyleprpynu Apxe-
Mpopo-
CTaHHA cnop

ILJIACTUIMU.
AHxTepugii
ApxeroHii

OpmHiel0o 3 OCHOBHUX O3HAK HAa3eM-
FameTtodpit

HUX POCJUH € UepryBaHHA IIOKOJiHb —
craTeBoro i HecrateBoro. Ha craTeBomy
IMOKOJIIHHI € 0araToKJITUHHI KiHOUYL
(apxeronii) Ta u4osoBiui (aHTEPUAIii)
cTaTeBi opranu, y SAKHUX YTBOPIOIOTHCHA
raMeTu, TOMYy MOro Ha3WuBaIOTbL 2aAMemo-
@imom. HecraTeBe mMOKOJiHHA Mae HecTaTeBi opranu (crmopanrii), y
SAKUX YTBOPIOIOTHCA CIOPHU MIJIA HECTATEBOrO POo3MHOKeHHs. Ile moko-
JIIHHA HasuBaeThcA cnopogimom. CyKyIHICTH CcTaTeBOTO Ta HecTaTe-
BOT'O MMOKOJIIHb CTAHOBUTH UUKJ Bi0MBOPEHHS.

YMOBU JKUTTA HA CyXOIO0JIi BiIPiSHAIOTHCA Bil YMOB KHUTTS Y BOIi:
BOHM MiHJUBIiNIi Ta pisHOomManiTHimIi. Ile cTaso NpUYMHOIO ITOABU B
Ha3eMHUX POCJWH TKAHUH Ta OpPraHiB. Yci Hag3eMHI YaCTUHU Ha3€eM-
HUX POCJIMH 3aXWUIIEHi BiJf HECOPUATINUBUX YMOB NOKPUBHUMU MKQ-
HUHaMUu. 3B’ 30K MiyK HaJa3eMHOIO i Mi[3€eMHOI0 YaCTUHAMU POCJIUHU
3a0€e31euyITh NPosidHi mKaHuHU. MiK MOKPUBHUMU Ta IIPOBiIHUMU
TKAHUHAMU (POPMYIOTHCSA OCHOBHI MKAHUHU, AKiI BUKOHYIOTH (DYHK-
1mii ¢goTocuHTE3Y, Tra3000MiHy, HAKOIUUYEHHS IIOKUBHUX PEUYOBUH i

In. 32. Lukn 8idmeopeHHsi
Ha3eMHUX POCITUH
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BoaM ToIO. T'8ipHi mKaHuHu 3a0e31eUyIOTh IIOCTiliHEe ITOJAOBXKEHHA I
IIOTOBIIIEHHSI OPTaHiB POCJINH, MEXAHIYHI MKAHUHU — IXHIO MIiIIHiCTb.

HajgsemMHMM opraHom, IO BUHHUK AK NPHUCTOCYBAHHA [0 KUTTH
B IOBiTPSIHOMY cepemoBUIINi, € mariH. Moro ckJjagoBi yacTuHU — Iie
cTebsi0, JuCTKU Ta OpyHbKU. KOpiHb BUHUK AK NIPUCTOCYBAHHS MO
JKUTTA B IPYHTOBOMY cepenoBuiili. Ileil opran 3akpimnjioe pocauHy B
I'PYHTi, IOTJIMHAE BOAY U PO3UYMHEHI MiHepaJibHI PEeYOBUHU, 3aIlacae
MOYKWBHI PEeYOBUHU TOIIO.

Bionoria + Migosoria &« Xmo makxuii Aumeil y 0agHvbozpeybKiil
Migonozii?
AKi OCHOBHI rpynu Ha3eMHUX POC/AUH?

Hagemui pocamum nogiseni Ha aBi rpynu: Moxomoxioui Ta Cyaus-
Hi pOCJIUHHU.

HA3EMHI POCJIUHU

Moxonoai6Hi CyAuvHHiI
MeyviHoYHUKM NMikodpiTn Eydinodcitn
Moxwu . . -
AHTOLIEPOTOMDITH MnayHoBuAaHi ManopoTeBUAHI HaciHHi

Y MoxomonioHMX cTaTeBe IIOKOJIiH-
Hsa (rameTo(iT) 3a3HAE TPOTPECUBHO-
I'0 PO3BUTKY, & HeCcTaTeBe ITOKOJIIHHA
(cmopodiT) mpHcCTOCOBaHE JIWIIIE O
YTBOPEHHS CIIOP, PO3BUBAETHCA U ic-
Hye OesmocepeaHbO Ha rameTodiTi Ta
OTPUMYE BiJi HHOT'O IIOKUBHI peUOBU-
HU ¥ Bomy. Yce KUTTSA MOXOIIOHiO-
HUX IIPOXOJWTH Ha CTaMil CTaTeBOTO
MMOKOJIIHHSA, uepes II0 BOHU 34e01Ib-
IIIOT0 IIPUB’A3aHi 0 CUPUX, 3aTiHEHWX MiCI[b i MalOTh HEBEJIUKi pos-
mipu. TkaHMHN B HUX PO3BHHEHI cJa0Ko abo BifCyTHi, a opranu uepes
BiICYTHICTh MPOBiMHNX TKAHWH HA3WBAIOTh HECIIPABKHIMU.

CynuHHI PpOCJIUHU BiXKe MAIOTh CIPaBXKHI KOpPEHi, JUCTKHU U cTebJia
3 PO3BMHEHUMU IPOBIAHUMU TKaHWHaAMU. [[JIgd HUX XapaKTepHe Iepe-
BasKaHHA U BJOCKOHAJIEHHA cIlopodiTa Ipu OJHOYACHOMY 3MEHIIeHHI
posMipiB ramerodita. ¥ IHUX Ha3eMHUX POCIUH 3 ABJSIOTHCS IIPO-
BifHI TKAaHMHU, AKi 3MIMCHIOIOTH NEPEMIIeHHsA ITOKUBHUX PEUOBUH
i Bogm Ta 3a0e3IeuyioTh BHYTPIIIIHIO OIOPYy. Yce Iie Ja€ 3MOry ITiid
rpymi Kparlie IIpuCTOCOBYBATUCA A0 YMOB iCHYBaHHS.
AKi noaii B npupoai 3ymoBuaun «Buxig» poc/MH Ha cyxogin?

YHacaioKk KoJawmBaHB 3eMHOI KOPM Ha MicHi MOpPiB BHMHUKAaJa
cymia. Ilepexin pocauH 70 Ha3eMHOTO CIOCO0Y JKUTTSA, BOUEBUAb, OYB
IIOB’A3aHUA i3 TUM, IO OKPeMi JiJIAHKM CYIIi uac Bim uacy TO 3aju-
BaJIMCS BOJOIO, TO nmepecuxaar. OCHOBHUMU IIEPEIyMOBAMU « BUXOIY »
pOCJIMH Ha cyxomis Oyam Taki moxii: 1) yTBOpeHHA B mpuUOEpEeRHUX

In. 33. NpedcmasHuku MoxornolibHUX:
1 — mapwaHuis 3su4aliHa; 2 — K8imKo-
pie (aHmMouepoc) noneosuti
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YacTHHAX BOLOUM MIapy MYJIY, IO CTAB OCHOBOIO IMEPBiCHUX I'PYHTIB;
2) HaKONMWYEeHHA B MOBITPi BHACIIMOK JKUTTEMIANIBHOCTI BOmOpoCTe
IOCTATHHOI KiJIBKOCTI KMCHIO; 3) YTBOPEHHSA HABKOJO 3eMJIi 030HOBO-
ro Iapy, 0 CTaB HATIiMHUM 3aXMCTOM IIPOTH INKiAJIMBUX IIPOMEHIB
Conriis; 4) icHyBaHHA HA BEJIMKHUX ILJIOIAX CYXOJOJY IOCTiiAHOTO BO-
Jororo i reroro kiaimary. Ili moxii, a TakoK 37aTHICTHL BOJOpPOCTE
BUTPUMYBATH II€BHIi Ilepiogy epecuxaHHa MIJIKUX BOJOUM, CTBOPUJIN
nmepeayMOBM IJisI BUXOAY POCJIUH Ha cyirny. Ilepiri HazeMHi pocamHu
BUHUKJIA Biff 0araTOKJITHHHUX BOJIOPOCTEH, a OMHi€I0 3 HalBaXKJIU-
BiIIIMX IIOAi¥l B OCBOEHHI CyXOZOJIy CTaB IXHill cuM0io3 i3 rpumbamu.

KopoTKoO npo rosoBHe

» HA3EMHI POCJIUHWU — pocnvHn, y 9kux Tifio Mae TKaHWHU 1 OpraHun, 3axyweHunn
3apoAoK, LMK BiATBOPEHHS i3 YepryBaHHAM MOKOMiHb, CTaTeBi opraHu baraTtokni-
TUHHI Ta BHYTPILIHE 3annigHeHHss. OCHOBHMMM rpynamm € MOXONOAI6HI Ta CyauHHi
POCINHMN.

) Y HaseMHMX POCAMH 3'SABNATLCA TKAHWHU A OpraHn, L0 YTBOPHOOTb HaA3eMHy Ta
nig3eMHy YaCTUHM Tina BigNoBiAHO A0 ABOX CEPEaO0BULL, — NOBITPSHOIO 1 I'PYHTOBOIO.

)  «Buxig» pocnuH Ha cyxodin 3yMOBMEHUA BUHWKHEHHSAM CyLli 3 BOFIOMMM TEnium
KniMaToOM, YTBOPEHHSIM I'PYHTIB, HAKOMMYEHHSAM Y MOBITPI KMCHIO Ta hOpMyBaHHAM
030HOBOrIO eKpaHa.

AifanbHICTD

Haguanvne 3a80annsi. Yum Ha3emHi pOCAUHU 6i0pi3HAOMbCA
6i0 6odopocmeil? Ilopienarvha mabauys 011 3anam’ AmoeYyeaHHs.
Hazemui pocaunm.

Possusanvhe 3agdanna. AKi npucmocyéanna Ha3e MHUX POCAUH?
Hocaidnuuvka énpasa. IlpucrocyBaibHi 0COOJIUBOCTI MOXOTOMIOHUX
Ta CYIUHHUX POCJIMVH.

I]inHicHe 3a80anHA. Bi0 akux pocaun noxodamsv Ha3emHi poOcC-
aunu? Bnpasa 0aa susnavenns. Illlo Trake «Icropuuna miHHiCTH TIPHU-
ponum»?

PesyabTaTr

OuikyBaHi pe3ynbraT HaBYaHHsA (Y4YeHb / yyeHuus...)

e guU3Ha4ae 3micm ocHosHo20 roHsmms: HASEMHI POCITUHA

* ¢popmynioe nizHasanbHy rpobnemy: ona QOCHIIXXEHHSA npuctocysansHoro 3Ha-
YeHHs OyooBY N XKUTTERIANBHOCTI HA3EMHUX POCVH

* 8U3Ha4ae cymHicmb uiHHicHoi kameaopii: ICTOPUYHA LIHHICTb NPUPOOU

Camo + ...
Camoopezanisauis. IIpoekmne 3a80anns. Bubip TeMu mpoeKTy.
Camonasuannsa. Ocobucmicne 3asdanns «Pucu xapaxmepy».
Bmpaga. IIparmeno0HiCcTb-TiHB.
Camooyinsanns. Ilpoenosysanvre 3agdanus. Tect. HazemHi pocimam.

«Biology» § 5.1. Embryophyta.
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3 gudumozo
ni3Haeati Hesuoume.

Ipuzopiti Ckosopooda (1722-1794) —
8UOAMHUU yKpaiHCbKUU ¢hinocogh, nuCbMeHHUK

§ 5.2. MOXU

Y nowykKax Bignosigi! «Juo doaunu Habyxno 6id
600u, wo npocakaa zycmuii mox. Bora usipkana
3-nid mokacuris, i wopasy, Koau 8iHn odpusas Hozy,
MOKPUIL MOX NJAWNULAE, Heoxoue 6i0nyckaiiu ce0i0
3000uy. Bin iwos caidamu dpyza 6id 6onimuys 0o 6o-
AiMuys, HaAMa2arnyucb Cmasamu HA KAMEHIOKU, U0
BUMUKALUCL OCMPIBUAMU 3-LOCEPed 3eJ1leH020 MOXY »
(O:xex JlormoH. «sKara mo :KkutTts»). ki 6iosoriuni
0co0JIMBOCTI MOXiB BimoOpaskeHi B TeKcTi?

3MICT
AKi 3arasnbHi 03HaKK opraHisauii moxis?
MOXMH, abo cnpagicHi MOXU — Cropodit Ha

Ile HaseMHi CIOPOBI pociauum, y remarodit

AKUX 3 ABUJINCA IOKPUBHI I oc- 1._‘./;
HOBHI TKaHWHMU, a TiJIO MAae€ JUCT-
[popocTaHHs

KocTeOsoBy  OymoBy.  Iopocia
pocauHa-rameTrodiT Mae MmoHKe
cmebJi0, TYCTO BKPUTE 3e€JeHUMU
Jaucmoukamu. BoHu mpocTti, cKJia-
JAlOThCA 3 KJIITHH, IO MICTATH
ObaraTto xJiopodimy. ¥ OinbimocTi .
MOXiB cTe0sa MaloTh KJIITUHU-Tif- Hon
poimm, AKi TPaHCIOPTYIOTH BOZY.
Ane cmopaB:KHIX HTPOBITHUX TKa-
HUH Ta OpPraHiB y HUX HeMae. ¥
HIKHIA vacTuHi crebia € puso-
i0u, 10 3aKPiILIIOIOTH POCJMHY B ApXEroHiv 3 ANLEKNITUHOO
rpyari. Ha BepxiBIi omHux rame-
To(iTiB pPO3BUBAIOTHCA AHTEPUIil
IJIsI YTBOPEHHS CIePMAaTO30ifiB,
a Ha iHMIMX — apXeroHii, ycepeauHi AKuUxX (HhOPMYIOTbCA AUIEKJIITHU-
HU. 3alljIiHeHa 3a JOIIOMOTOI0 BOAU SAHNIEKJIITMHA PO3BUBAETHCA HA
BEPXiBI[i MAaTEePHMHCHKOI POCJIMHU B OCOOMHY HECTAaTEBOT'O MOKOJiH-
Hs. BoHa Mae CHOPOHOCHY KOPOOOUKY, Y fAKill [03piBalOTh CIOPH.
3a COpUATINBUX YMOB CIOPY IIPOPOCTAIOTH 3 YTBOPEHHAM 3€JIeHOTO
HUTYAcCTOTO yTBOPY (mmporomemu). Hutka pocre, i 3 ii KJiTuH BuUpO-
CTAIOTh YOJIOBiUi Ta KiHOUi 0ocoOMHM cTaTeBOTO IMOKOJiHHA. Takum
YMHOM, ¥ MOXIiB uepzy6aHHs NOKOJiHb 13 IepeBaKaHHAM rameTodiry.

¥

_Hutka npotoHema

OBIYMI remaTodiT

%8 |

3annigHeHHs KiHounn rematodiT

In. 34. Lukn 8idmeopeHHs
303Y/IUHO20 JIbOHY
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Pocavuu + Feonoria @« IIJo maxe mopg?
Aki ocHOBHI rpynu moxis?

BinbmricTs BumiB MoxiB o0’emHaHi y AaBi
rpynu: BpieBi moxu Tta CharaHoBi moxu.

BpieBi mMoxu HasWBaIOTH IIEe 3€JleHUMU
moxamu. 1o 1iel rpynu HaJIeKUTh 303YAUH
JAbOH 36uxaiiHuil, abo pYHAHKA 36UYAlLHA. % :
BiH pocTe TYCTUMU NePHUHAMU Ha BOJOTUX 1. 35. [lucmocme6nosi
i cupux MiCIAX y XBOWHMX JIicaX, HA JIYKAX  yoxy: 1 — pyHsHKa 3euyaiiHa;
i xynunax Gouit. CTebl0 HE POBTATYIKEHE, 2 mopcposuk 6070MHUL
npamocrodde, 10 40 cm 3aBBUIIKU. JluCT-
KU JIAHIIETHI 3 Ay’Ke 3arOCTPEHOI0 BepXiBKo0. Pu3oigu 6araTokJIiTHH-
Hi, BiIXOoOATh Bif HM)KHBOI yacTuHU cTebja. 'ameTodiT y 303yJIHMHOTO
JBOHY MBOJOMHUI: aHTEePHUIil Ta apXeroHii po3BUBAIOTLCSA Ha BEPXiBITL
pisHux pocauH. CmopodiT yTBOpeHU# i3 cmonu, Hixcku Ta pedpucToi
KOpoOoYKU, V AKifl po3BUBAIOThCA criopu. llomupeHEnMu BUgaMu € Ta-
KOXK 3IPKOMOX Ub020pitHUlL Ta YepeoHocmebaiosuk Lllpebdepa.

Cdarnosi, abo 6ini moxu, momupeHi Ha 0oJsioTax, y 3a00I0UYeHUX
Jicax Ta IHIIUX Ay’Ke 3BOJIOKeHUX Miciax. [[o HalmommmpeHinmmx
BUJIB HAJIIEXKATh MOPPOBUK OO0JOMHUIL Ta MOPPOSUK OMAHIUBUIL.
IxHi cTebsa posramykeHi, POCTYyTh BepXiBKOIO, a 3HU3Y BiIMUpPamTh,
110 3YMOBJIOE YTBOPeHHA TOpdy. JIMCTKM MicTATh 2 BUAM KJIIITHH:
sKuBi 3eseHi ((poTocmHTe3yBaJibHi) i MepTBi 0e30apBHi (BOIZOHOCHI).
Tomy i MoxXm 3maTHI HArpoOMaa:KyBaTHU I JOBIO YTPUMYBATU BEIIUKY
KinbkicTs Bomu. Pusoigm B HUMX BiACyTHi, i Boga HaIXOOUTL uepes
nmopu KJituH. TopdoBi MOXU — OLZHOZOMHI POCAWHU, Y AKUX YOJIOBiUi
Ta JKiHOUi cTaTeBi opranu po3BUBAIOTHCA HA OLHIN POCIMHI.

BIO/10TIA + Ekosoria &« Bciodnhuk nypnyposuil, a6o
eozuaHuil mox (Ceratodon purpureus). Hassy ompumas
yepe3 nogcoHe NOWUPEHHS ma ACKPABo-iep8oHi cmeb.aa,
wo mepexmsams, Have 802HUKU. [[ikaso, uo mox 30iavuLye
mepumopiio iCHY8aHHs uepe3 3a0pydHeHHA cepedosuuia. A
AK HA3UBANMbCA 8UOU, AKI MAIOMb NOBCIOOHE NOWLUPEeHHA?

AK MOXM NPUCTOCOBAHI A0 XUTTA HA CYyX0A0Ai?

Moxu pocTyTh y PiBHUX MicIAX IJaHETHU — BiJl XOJOOHUX 3aCHiKe-
HUX Tip [0 rapAadYux mycresb. 11i MajeHbKi pocamHu 3 JerKicTio 3ace-
JIAI0THh HOBI TepuTopii. BoHM MOMKYTh POCTU HA CKEJIACTUX BUCTYIAX,
cxXmJjax Tip, y IpicHuUX BomoiiMax ToImo. € cepex HUX i MOXH-eKCTpe-

In. 36. NpedcmagHuku Moxig: 1 — 3iIPKOMOX UbO20pidyHuUl; 2 — ¢byHapis aiepocKoniyHa;
3 — Kpy4eHo3ybka myposa; 4 — 2011080MoX cpibnsgcmuli
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masiu. [lesski mpucTocyBaIMCsa 4O YMOB CJIa0KOT0 OCBiTJIEHHS M POCTYTH
HaBiTh y meuepax. Tak, camocgimuuit mox nepucmuii (Cxicmocmeza
nepucma) BiIOMUH AK «30JI0TO APaKOHa», ab0 MOX, IO CBiTHUTHCH.
Woro nporoneMa Mae 0coOJIMBI JiH30MOAIOHI KJIITHHM, IO BJIOBJIIOIOTH
caabKe CBITJIO Ta COPAMOBYIOTHL HOTO Ha XJiopomiactu. Moxu 3maTHi
IIPUCTOCOBYBATHUCA IO YMOB JKUTTA B MicTax. Cepell TAaKUX «MiCBKUX»
MOXiB Kpyuerno3yobxa, 201080m0x, QyHapia Ta iH. [{1a HUX xapaKTepHi
BHMCOKA 3JaTHICTH 0 BETETATUBHOTO PO3MHOMKEHHS, CBITJIOIIO0HICTD,
CTilikicTh 10 B3a0pyAHEHHS, IIPUCYTHICTL B3aXWMCHUX IIiIMEHTiB-
KapoTuHOifiB. [Jisg icHyBaHHSA Ha CyXOJO0JIi B MOXOIIOAiIOHUX € OararTo
HaWpPiBHOMAHITHININX NPUCTOCYBaHb. BOHM MOXKYTHL BOUpPATH BOJIO-
Iy BCi€lo IOBepxXHEI Tijia, 3AiMCHIOBATU (DOTOCUHTE3 3a OyAb-sIKUX
YMOB, BUCUXATHU I 3aJIUIIATUCA IPU I[BOMY *KUBUMU TOIIIO.

Biosoria + AKBackeuniur ¢ Cmpymrkosuii mox (800HUK npomu-
NOMCeHCHUTL, ab0 POHMIinaNIC) BUPOWYIOMb AK AKBAPIYMHY POCAUHY.
Axi npucmocy8arnns 003604A10Mb MOXAM HUMU Y 600if

KopoTKO npo ronoBHe

) MOXM, abo cnpaBxHi MOXM — HA3EMHiI KHECYAMHHI» POCIVHK, Y AKUX NEpPEBaxae
cTaTeBe NOKONiHHA Ta npocTa BynoBa TKaHUH i opraHiB.

) OcHOBHMMM rpynamu crnpaexHix MoxiB € CcparHoBi Ta BpieBi Mmoxu.

) Moxu nowmpeHi Ha BCili 3eMHIN Kyri, iCHYtOTb Ha BCIX KOHTUHEHTAX.

AianbHICTD

Hasuaavne 3a6dannsa. lllo idpisnae moxu? Tabauuysa dasa onucy.
3arajibHa XapaKTepuCTUKa MOXiB.

Possusanvrne 3asdanua. Ax moxu npucmocyeéanuca 00 Ha3em-
HO20 cnocoby swcumma? JlabopamopHa énpasa. BynoBa 303ynuH020
JbOHY 38UYATLHO020.

IlinnicHe 3a80anns. Aki ocobaueocmi moxié 00600amsv ix noxo-
Odxcenna 6i0 3enenux 6odopocmei? Bnpasa dna cnpuiimanna. Byno-
Ba Ta (pyHKIIil IIPOTOHEMU MOXiB.

PesyabTaTr

OuikyBaHi pe3ynbsTaTv HaBYaHHSA (Y4eHb / yyeHuus...)

» onucye: ocobnuasocti MOXIB
* 8u3Hayae memy ma ¢hopmyntoe 2inome3sy: QOCIIMKEHHA npuctocyBaHb MoXiB A0
XUTTS Ha cyxogoni

e cripuliMae HacmaHo8y ma UCIIO08/E MIPKy8aHHS: NMPO MOXOMKEHHS MOXIB Bid
3eneHnx sogopocten Ta ix ICTOPUYHY LUIHHICTb

Camo + ...

Camonasuannusa. Pecynsmuene 3agdanns. Ik opranidyBatu camo-
CTiliHe IepeTBOPEHHSA 3HAHB?

Camoouinoeanns. 3a80anHs 018 po3nizHasants. IlpucrocyBaHHA
MOXiB /10 YMOB iCHYBaHHH.

«Biology» § 5.2. Mosses.
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Ceo20 yacy ceosn
noesis e npupodi.

LxoH Kioc (1795-1821) -
aHaniticeKuti noem, poMaHmuk

§5.3. NIAYHOBUAHI. N/IAYHU

MaHapiBka B muHyne! «Tpucma minviioHis
POKi8 mOMY POCAUHHUIL NOKPUE8 cyulli HAULol
3emai 0yeé 308cim He makuil: 60Ja02uil i me-
nauil kaimam 30epizagcsa npomszom Uinozo
poky. laeni depesosudui naaynu, xeowi ma
nanopomi pocau He milbKu Ha Oepezax
6odoilm, a Ul ymeopseanu Genuie3Hi NnJaouwi
Jicie». SIKi ocobsmuBoCTi TIayHiB?

3MICT

AKi 3arasnbHi 03HaKK naayHiB?
IIJTAYHOBU/IHI (JIikomomioncuam) —
e CyAUHHI POCIUHU 3 IPiOHUMU JIUCTKAMU-
Mikpodinamu, AKi MalOTh OAHY MHPOBIIHY
KUIKy. [HIa rpyma HaseMHUX CYAUHHUX
pocauu — 1e Eydimopitu. Ixmi amcTrm-
meradisu yiKe MaOTh YHCJEHHI KUJIKHA
BCePeAMHI JIMCTKOBOI IIJIACTUHKM. 3rif-
HO 3 Cy4YacHOIO KJiacu(ikalli€o o CKJanmy :
rpynu BxozxATh 1338 BUAiB, posmnogisieHnx In. 37. MnayHoeudHi:
Ha Tpu rpymnu: miaayHoBi (388 BumiB), mo- 1 — MOI08UbHUK 03€PHUU;
JomuabHUKOBI (250 BuAiB) Ta IJIAYHKOBI 2 — niayHOK nnayHo8udHul
(700 Bumis).
Dopocnuin CrOpPOHOCHMIA IIJIAYHH — ne rpyua Iiay-
cropodiT KOFNOCOK HOBUOHUX 6aFaTOpIqHI/IX Tpa-
R B’AHUCTUX POCJIWUHU, y AKUX
nepesaxcae Hecmamege NOKOJIiH-

Cnopodit S
\@lle) cnopoHoc-

/’ HUA NUCTOK ~ HSA Ta € CNPABX#CHI 6ezemamueéHi

; opzaHu: KopiHb i marin. Ili op-

ra/,\v,.eTocpiT raHy MalOoTh IIPOBiAHI TKaHWHU.
3urorg ) KopeneBa cucrema yTBOpeHa JI0-
ITaTKOBUMM KOPEHIMU, AKi BiKe

3annigHeHHs _ yTBOPeH*f‘ Cnop e TiJIBKM 3aKPIILIIOIOTH POCIUHY
e «Q""GTO‘*"T Cnopa B I'PyHTi, a # TIOTJTUHAIOTE BOXY

3 PO3SYMHEHUMHU MiHepaJIbHUMU

/ peuoBuHamu. Crebiio mIayHiB

AnuekniTnHa

II0B3yue o3raJiIyKeHe T'VCTO
Cnepmarto3oiau ydie, D y , y

BKPUTE APIOHMMU JIUCTKAMU, AKi
In. 38. Lukn 8idmeopeHHs1 nnayHis MAaIOTh KUJIKY Ta IIPOAUXMU.

\ 86

[MpopocTaHHs cnopu




OpraHu HecTaTeBOTO PO3MHOXKEHHSA — CIIOpaHrii, 3i0paHi Ha Bep-
XiBKax IaroHiB y CBOEPiAHI «KoJiocKM». Ile cpusae kpamoMy 3BLJIb-
HEHHIO I po3cifoBaHHIO criop. 'ameTo(iT miIayHiBs, 10 pO3BUBAETHCA 31
cIopu, HEBEJIUKUI, Ma€ cjlaHeBy OyoBy I pusoinu. Ha omHiit pocauHi
dopmyroTbcsa ¥ apxeroHii, i amrepupii, To0TO rametrodiT IIayHiB
IBOCTATEBUU. 3a3BUUail POCTe MijJ] MOBEPXHEI I'PYHTY, ;KUBJICHHSA ca-
mpodiTHe, pO3BUBAETHCA BIPOAOBK 3—15 pokiB y cumbiosi 3 rpmbamu.

Pocaunu + Feonoria ¢ Aki € eudu syzinns?

3a AKMMMU O3HAKaMM pO3pPi3HAIOTb Pi3Hi BUAK naayHiB?

CroroaHi miaayHu mpefcTaBjeHi IMOPiB-
HSIHO HeBeJIMKOIO KiJIbKiCTIO BUAIB, ajie Bci
BOHU € HEBiJl’€MHOIO CKJIAJOBOIO POCJIMH-
HOro pi3HOMAaHITTA eKocucteM. B VYkpai-
Hi momwupeHi 371e0iJbIOro B MiIlmaHMX i
TeMHOXBOMHUX JicaxX, OKOJHUIAX OOJIIT Ha
IToxicci Ta B Kapnarax. Ile npeacTaBHUKU
poxis Ilnmayn Ta Bapanens.

IInayn 6ynasosudnuil (abo 3euuai-
Huil) — 1e GaraTropiuHa TpaB’gHUCTA POC- In. 39. I'Nnaynu Ykpaitu:
auna. Crebso mosre (mo 1 M), moB3yue, 1 nnayH 6ynaeosu0vHuuv;

. 2 — bapaHeup 38uyalHul

posrajyy;KeHe, 3 BHCXiIHMMU BUJIYACTO-

posrany:xkenumu naronamu (1o 40 cm). BoHu HecyTh Ha HiKKaX I'py-
U1 CIIOpaHTriiB, 3i6paHi B cmpobiau. HasBa moxoauTs BiJ IperbKoOro
cJ0Ba, IO O3Hauae «Inumika». CTebso0 Ta mMaroHW BKPUTI ApiOHMMU
BY3bKMMHU JINCTKAMH, IO 3aKiHUYIOThCA OiJI0OI0 IMeTHMHKOM0. Bin
cTebJIa IO BCi#l MOBXKMHI BigXOOATH PO3raysKeHi HOJAaTKOBI KOpeHi.
Pocte y xBOMiHMX Ta MillIaHUX Jicax JIiCOCTEIIOBOI 30HU.

Bapaneyv 36uwatinui — GaraTopiuHa TpaB SHHUCTA POCJIHHA [0
20 cm zaBBuimnKu. CTed/I0 BUCXiJHE, BUJIYACTOPO3TAJYKEHE, I'yCTO
BKpHuTe JIaHIleTHUMHU JucTKamu. CropaHrii posrarmioBaHi B masyxax
JHCTKiB, OT)Ke, cTpoOig Hemae. bapanenpb pocTe B 3aMOXOBiIux Jicax
Kapmoar, spigka Ha Iloxaicci. YTBOpIioe okpyriai KyptuHm mo 1,5 m B
miametpi, Bik akmx mo:ke nmepeumiyBatu 100 pokis.

Inmumy BumgaMu mjaayHIiB Ha TepuTopil YKpaiHU € naayH KoJio-
Yuil, 3eJleHUYs CNJANCHYmMa, 3eJeHUula albnillcbKa.

Pocanuu + Feorpadia « Yrpaincore Ilonicca — ye pezion, axuil
0XONnAE NpupodHy 30HY, wo cmanogumsv 20 % mepumopii Haulol
Kpainu. Ake zeozpaghiune nosoxcenHs Ub020 pe2ioHy?

AK naayHU NpUCTOCOBaHI 40 XUTTA Ha CYyX0A0i?

IIpucTocoBaHiCTh O YMOB HAa3eMHOTO CepeAOBUINA B MJIAYHOBUJI-
HHUX BiKe Kpallla, Hi’K y MoXomomiOHux: cmopodiT Ta ramerodir e
CaAMOCTIMHMMM OpraHidMaMM, MEHIIIa 3ajJIe:KHIiCTh BiJ BOAM, KpaIlia
3axuIeHicTs crmop. Ha moBepxHi Tijia MailoTh BOCKOIOAiIOHY ILIiBKY,
AKa 3axXMINae Bi HaAMipHOTO BUIAapPOBYBaHHS BOA1. AJie 0cOOJMBOTO
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MOIIMUPEHHSA IIJIAYHU HE NOCATJIM, OCKiJIBKM APiOHI JUCTKU 00Mexy-
IOTh MOXKJIMBOCTI (pOTOCUHTE3Y, MJIA 3aILIiJHeHHs iM IIOTpidHA Boxa.
BauspKuMmM poamuaMu ILJIAYHIB € TakKi I[iKaBi pocaIuHM, AK ILja-
YVHKU-eKcTpeModinu Ta BuMepJi JenmimomeHapoHu. ¥ mycremi Yiy-
aya, mo B IliBuiuniii Amepuni, pocre Ilnaynox 6ockpecarwyuii, abo
epuxoHcbka mposanda. PocamHa Bimoma B3aBAAKM CBOIMl 3IaTHOCTL
CKpydYyBaTuCs KYJbKOIO B CyXUH mepios i poaropraTucs IIpu IIOTpa-
IIAHHI Ha Hel Bojsioru. IInayHOK MoOKe Iepe:XUTH TpUBaIUil dac 0es
Boxu. Bumepai senidodendponu #i cuzinapii 6yau mOMINpeHi B KaM’ d-
HOBYTiJIBHOMY IIepioji majieo3oro. BoHU yTBOpioBaiu BeJUKi Jicu Ha
bomorax. Ile Bucoki nmepeBa 3 mpamumu crtoBOypamu (mo 40 ™),
Ha BePXHill YaCTWMHI AKMX PO3MIINEHi MOBri JIMCTKU. 3 IUX POCJIUH
MIPOTATOM THCAYOJITH YTBOPUJIUNCA MOKJIAAM KaM AHOTO BYTiJLIA.

KopoTKoO npo ros0BHe

» TAYHWU — Ha3eMmHi CyguHHI POCINHWY, Y SKUX NUCTKU-MIKPOQinv, cnopodit nepe-
BaXkae HaJ raMeToiToM Ta CnpaBXHi BereTaTuBHi OpraHu.
Buaun nnayHiB po3pisHsaoTb 3a 0COBNMMBOCTAMM ByAOBM HECTATEBOIO MOKONIHHS.

MpuctocoBaHicTb MrayHiB 4O YMOB HAa3eMHOr0 cepenoBULLA Kpalla, HidXK Y MOXO-
noaioHuX.

AifanbHICTD

Hasuanvne 3asdanna. Yomy nnaynu — cydunni pocaunu? Ta-
O0auys 0N NOsACHeHHsA. 3arajibHa XapakTepUCTUKa IJIayHiB.

Possusanvrne 3a60annsa. Ak nraynu npucmocyeanuca 00 x»um-
ma Ha cyxodoni? JIABOPATOPHA POBOTA 5. HochimxeHHsA
IIPUCTOCYBAJILHUX O3HAaK nJaayHa 0Yy.asonodibHozo.

I[innicue 3a60anns. B Ykpaiui apocrae 12 BuziB niayHiB, i maiixe
BCi BOHU mOTPeOyIOTh 0X0poHU. Bnpasa dns peazysannsa «Cmopinka-
mu Yepeornoi kHuzu Ykpainu». SIKi mpuumHU 3MEHIIIEHHA YUCEJIbHO-
CTi YePBOHOKHMIKHUX BUMIB ILJIayHiB?

Pe3syabTaT

OuikyBaHi pe3ynsTaTyv HaBYaHHA (Y4eHb / yyeHuus...)

e niosicHroe: ocobnueocTi MNJTAYHIB

» opeaHizosye: DOCHIOXEHHA npo npuctocyBarnbHi 03HakK nnayHis

* peazye ma MosiCHKE HacmaHo8y: NPO MNPUYNHN 3MEHLLEHHS KifTbKOCTi YEPBOHOKHUXK-
Hux Buaie nnayHie 1a ix ICTOPUYHY LIHHICTb

Camo + ...

Camonasuanus. Komynikamuene 3asdanns. lurepakTuBHaA BIpaBa
«PoboTa B rpymi».

Camoouinioeanns. Penpodyxmuene 3aedannsa. IlpucrocyBaHHA
IJayHiB 10 YMOB icHyBaHHH.

«Biology» § 5.3. Lycophyta.
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CyOuHHi poc/luHU MaroMb 03HAKU, BU3HAYEHI IAMUHCbKOI0 (hpa3oio AK
«facies diploida xylem et phloem instructa»
(OunnoidoHa ¢haza 3 Kcunemoto ma pioemolo).

Tomac Kasanbe-Cmim (1942-2021) -
aHeniticekuti 6iono2-es8o/oYioHicm

§ 5.4. MAMOPOTEBW/HI. XBOLL|

Aocniaxyemo! «Ille dasno-0asHo, Koau i nt0deil He
0ysno Ha 3Bemai, KOAU 68 MYMeWHiXx Micyax nauso
mponiuHe COHUe, X80Wi pa3om 3 NANOPOMAMU BKPU-
éaau 6ci 008KoLUWHI npocmopu. Ane 0yau 60HU modi
MO2YMHIMU pOCAUHAMU I po320iidysanu c80i ULUPO-
YeHHi 8imu makxk 6uUcoko, wo 00 HUX Ha8imv HUHiWHI 0Yyou He 0o-
caznyau 0!/». 3aBOAKM AKUM OCOOJIMBOCTAM OYIOBU MaBHiI XBOII it
amopoTi OyJIM TAKMMU BHUCOKUMMU ?

3MICT

¥ cyuacHiii cucTeMi opraHigyHOTO CBITY POCJIUHU, AKi MalOTh JIUCT-
Ku-meradinu, moainawTs Ha aBi rpynu: IlamoporeBumni Ta Hacinni.

ITATIOPOTEBU/IHI - 1e HaseMHi
CYAVHHI POCJIWHU, y KUTTEBOMY IITUKJIL
SAKUX IIepeBa’ka€ HecTaTeBe IOKOJiHHSA
Ta € mpoBigHi Tkanmau. Ha BigmMiny Bifg
HaCiHHUX, II1l POCJHUHU PO3MHOKYIOTHCSA
3a TOIIOMOTOIO CIIOP.

Cnopogimu manmopoTeBUIHUX CKJIa-
IaroThCcA 3i cTedJia, JUCTKIB Ta KOPEHiB. In. 40. MNanopomi: 1 — ncunom
YV crebui € cnemiasizoBaHi mpoBigHI 20/ul; 2 — eyxayka 3guyalHa
TKaHUHU — Kcuaema (TpaHcmoprye Bogy (Odioenocudu); 3 — koporniecbka
ii HeopraHiuHi po3UMHEHi peYoBHHU) Ta nanopome (Mapammudu)
(roema (3abesmneuye TPaHCIOPT OPraHiYHWUX peuoBuH). JImcTKu ma-
MOpPOTeN BeJINKi, BUKOHYIOTh MBI (DYHKIIiI: (DOTOCUHTE3 Ta YTBOPEHHSA
cuop. KopeHi momaTKoOBi, yTBOPIOIOTh PO3BHMHEHY MUYKYBaTy Kope-
HeBYy CHCTeMy, IO Ay:Ke IomibHa g0 KOpPeHeBOi CuCTeMU HACiHHUX
pocauH. l'amemogimu NTaNOPOTEBUAHUX BiJIbHOMKWBYUYi, 3JaTHI M0
¢oTOoCHTERY, MAalOTh PU30iAN, apXeroHil Ta aHTepumii.

3rigHo i3 cyyacHMMHU YABJIEHHAMMN y CHUCTEMAaTHIIL ITaIlOPOTEeIo-
nionux (xaacupikamia Pteridophyte Phylogeny Group 2016-PPG 1)
mo rpynu ITAIIOPOTEBUIHI (ITonmimomiomcuau) HajmeKaTb: X80ULi
(ExBicerunu, 15 Buzis), syxcaurosi (Odiornocunu, 129 Buznis), mapa-
miesi (Mapariigu, 111 BuaiB) ta cnpasixcni nanopomi (Ilominoxiinu,
10 323 Buau). Y gajiexoMy MUHYJIOMY Pi3HOMaHITTA IIamopoTei 0yJIo
BEJINKUM, aJjie B KPEeUASTHOMY IIepiofdi, 3 MOABOIO KBiTKOBHX POCJIUH,
iX YmMceJIbHICTh modaJja 3HMKyBaTHucsa. Ha cborogHi g0 mmamopoTeBH-
HuX BigHocATh 10 578 BUIiB.

J
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AKi 3arazbHi 03HaKK xBOLW,iB?

HaBHi xBomii Oynu mepeBamm 3asBumiku 30 m. CyuacHi XBo-
i — TpaB’aHucti 6araTopiuni pocamuu. Cmopodit mae crebso, IO
CKJIATAEThCA 3 BY3JiB i MisKBY3JIiB. YcepeauHi HasgBHI MOPOKHUHMI:
OJlHA BeJIMKAa IeHTPAJbHA Ta HEeBEJIUKi OiumHi.

HapnsemHi maroHu OmHOpPiuHi, y JeAKMX BUOIB PO3Pi3HAITH IBa
TUMOMN: CIHOPOHOCHI Ta BereraTtuBHi. CmopoHocHi maromm Oypi, IIO-
30aBJeHi xJaopodiny, 3’ ABIAIOTHCSI HAaBECHI I PO3BUBAIOTLCS 3aBAAKHI
OOKUBHUM PeUOBMHAM KOpEeHeBHIAa. BereraTwBHI maroHu — 3eJieHi,
3 OiUHMMMU TiJIKaMM, PO3BUBAIOTHCSA BJITKY I aKTUBHO (DOTOCHUHTEIY-
I0Thb. A 0OChb JUCTKH OO0 (POTOCMHTE3y He 3MaTHi, BOHU 3aJUIIKOBi, Yy
BUTJIALL OOTOPTKHU i3 3yOUumKamu, 110 BKpuBae By30J. OgHAK JHUCTKU
XBOII[iB, iMOBipHO, BHWHHUKJIM BHACJIiJOK B3MeHIIeHHA Meradiyis,
po IO CBifUaTh paHHi BUKOOHI (pOpMHU, YV AKUX JIUCTKU IMHUPOKi 3
POSTANYKEHUMU KUJIKaAMU.

Ha xKopeneBumii pos3BuUBAOTLCA JOLATKOBI KOpeHi Ta mig3eMHi
OysnibO0oukm 3 Kpoxmasem. llle omHier0o xXapaKTepHOIO PHCOI0 XBO-
I1iB € HAaABHICTHL Ha BePXiBKaX IaroHiB CBOEPiAHUX ITUTKOMOMiOHUX
yTBOpiB 3i cmopaHrismu, aki 3i6paui B cTpobinu. 'ameroditu ay:xe
MaJleHbKi, 3eJIeHi, IIJIaCTHIHUYACTI HeJOBTOBiuHi.

PocavHun + ®isuka @ V cnop xeowis obosonka mae
NpYHUHKU-eLamepu, W0 € NPUCMOCYE8aAHHAM 01a 30.JuU-
HCEHO020 3POCMAHHA HWONOBIYUX | HIHOUUX 2amemopimia.
Aruil 36’430k Mmixe 600010 UL NPYHUHKAMU?

3a AKMMU O3HaKaMM pPO3Pi3HAIOTb Pi3Hi BUAK XBOLLiB?

B Vkpaiui 3pocrarors 9 BUAIB XBOIIiB, AKi TPamIAOThCA 3a YMOB
IOCTaTHLOI BOJIOTM HA IOJAX, JYKax, y Jicax, 6osiorax, 6eperax BO-
moiitM ToIro. ¥ riHuctux Jicax Ilosicesa, Kapoar i Kpumy pocte xsow
8eNUKUll, AKUN HEPimKOo yTBOpPIoe rycti 3apocti. Ile maibinbmiuii ce-
pen moIupeHWX Ha TepuTopil YKpainm BumiB xBoIliB. na xeowa
00J10MH020 Ta X60W,A PiLK06020 XapaKTEePHUMN OOWH TUII IIaroHiB: CIIO-
POHOCHiI Ta BereraTwBHi maroum oxHakoBi. HalimommumpeHnimmum BugoM
€ x8ow, nonvosuil. ¥ HBOTO, AK 1 x8owia J1ic08020, BEreTaTUBHI I pe-
OIPOAYKTUBHI MaroHu BiApPiSHAIOTHCS MiK C0O00I0.

Crebnna  xBomiiB  pebpucri,
YKPUTI OJAHUM IIIapoM KJITHH,
00OJIOHKM TOTOBIIE€HI M IIPOCAK-
HeHi KpeMHe3eMOM, IIo 3abes-
meuye CTiHKiCTh M0 MeXaHiuHUX
BoiuBiB. Hecnpusitiausi ymoBu
Ta KOHKYPEHIiI0 3 iHININMW BU-
JaMH! XBOIIli BUTPUMYIOTH TaKOMXK
3aBAAKU cucTeMi KopeHeBunr. I1i
BUJIO3MIiHM IIaroHA 30BHI CXOXKi

In. 41. Xeowi YkpaiHu: 1 — xeow, eenukuu;

- o : 2 — xeouwj, 6orromHul; 3 — xeow, piykosul;
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HBOT'0 HASIBHICTIO OPYHBOK. BiuHi maroHm KopeHeBUIIa YacToO IIOTOBITY-
IOThCA Ta YTBOPIOIOTH OYJIBOOUKM, Y AKUX HAKONUYYETHCA KPOXMAJIb.
KopeneBuiiia XBOII[iB IBOX BUAiB: I'IMOIIIE PO3TAIIIOBAHI TOPU30HTAIbHI
TOBCTi KOpPEHEBUIIa, 3 JOBIMMU MiKBY3JaIMU, OiJA MOBEPXHI I'DYHTY
BEePTUKAJBbHI TOHKi, 3 KOPOTKUMHU MiKBY3JaMu. CaMe TOPU30HTAJIbHI
KOpeHeBUIla 3a0e3IeUyi0Th BETeTaTUBHE PO3MHOMKEHHS.

MaayHu + FTeorpadia ¢ Hailbinvwum ceped xeousie € xeouwy, zizanm-
corull, axuil 3aseéuwku 0o 10—12 mempie npu moswurni cmebna
0,5—2 cm. Pocme 6 mponivHux Jaicax Hail60J02iul020 mamepura Ha
3emai, HA AKOMY NPOMiKae HAllNOBHOB00HIWA PiKa c8imy ma po3ma-
wosaHe HallbinvuL 8UCOKO0ZipHe 03epo y ceimi. Ha3gimv mamepuk.

KopoTKO npo ros0BHe

) MAMOPOTEBUOHI — ue rpyna CyOuHHUX POCAWH, Y SKUX Y XUTTEBOMY LIMKITi
nepesBakae CrnopoiT, pO3BUHEHI Kcunema Ta orioema 1 HasiBHi IMCTKU-Meradinu.

) XBOLI — rpyna nanopoTeBnAHMX, 0OCOBNNMBOCTSAMU SKNX € PO3YNEHYBaHHSA Tina Ha
BY3MNM I MDKBY3NS, BiACYTHICTb NMUCTKIB.

) TNpucTtocyBaHHs Ta NOLUMPEHHS XBOLLIB 3HAYHOK MIpOI0 BU3HAYalTbCs OyOooBO
cTebrna, HasiBHICTIO KOPEHEBWLY, i PO3BUHEHOTO BETETATUBHOIO PO3MHOXEHHS.

AianbHICTD

Hasuaavne 3a60annsa. IlJo 6idpisnae xeowyi? Tabauysa 0aa anani-
3y. 3arajJbHa XapaKTepPUCTUKA XBOIIiB.

Possusanvre 3a6danna. Axki ocobrueocmi 6ydoeu 3abe3newyromo
npucmocyéanna xéouyié 0o scummsa Ha cyxodoni? Jlabopamopra
enpaea. BynoBa HecTaTeBOro MOKOJIHHSA XBOIIa IIOJHOBOIO.

Ilinnicne 3aedanna. B Ykpaini 3pocmae 9 eudie xeowie. Axi
npuisuUHU 6u006020 pidHoMaHimma xéowie? Bnpasa 0asa nepexona-
nHocmi. PisHOMaHITHICTE XBOIIiB YKpaiH!.

PesyabTaTr

OuikyBaHi pe3ynsTaTyv HaB4YaHHA (Y4eHb / yyeHunus...)

* aHanisye: ocobnueocti XBOLLIB

» aHanisye pesynbmamu: QOCIIIKEHHA npucTtocyBanbHMX 03Hak OygoBKM XBolla
NorbLOBOro

* 8USBIISIE MepeKoHaHicmb ma 0brpyHmosye: BUOOBE Pi3HOMaHITTA XBOLLIB Ta iX
ICTOPUYHY LIHHICTb

Camo + ...

Camonasuanns. Ilisnasanvie 3agdanns. IlpaBuIo-opieHTHUP CTBO-
peHHA repodapiio.

Camoouinwoearnns. IIpodykmueHo-KOHCMPYKMUBHe  3460AHHA.
IIpucTtocyBaHHA XBOIIiB.

«Biology» § 5.4. Ferns. Horsetails.
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Buguaiime muHyne, Akwo xo4yeme neped6ayysamu maiiGymHe.

KoHapyuiti (npubn. 551-479 0o H. e.) -
kumaticbkuli pinocogh

§5.5. CMPABKHI NANOPOTI

Moi 6axkaHHA! [laBHe mOBip’A TBEPAUTH, IO IIAIOPOTH I[BiTE€ B IIy-
Xy YepBHeBY Hiu Hamepenonui cBAra IBana Kymana. XTo 3Haiige mBiT
mamopoTi, TOW MOKe UyTH, SK JAepeBa IMTyMOM TiJIIsT PO3MOBJISIOTH
MixK c00010, i pO3yMiTH IXHIO THXY PO3MOBY, MOKE 3PO3YMITH MOBY
BCAKOT'O CTBOPiHHS, MOKe OauuTH, e 3aX0BaHi cKapOu, i 3mMo0yTH ix.
Yu xoTisi 6 BU 3HAUTU «KBITKY» IIamopoTi?

3MICT

AKi 3arazbHi 03HaKK 6araToHiXXKOBUX NanopoTen?

CIIPABJKHI IIAIIOPOTI - mwHaii-
Oimpmra rpyma mamoporeBuaHmX. Ii
OaropoTi MalTh 3a3BUYaAll BeJIUKI
JUCTKU, AKI B MOJIOAOMY BiIli cmipajb-
HO BaKpydeHi I HapoOCTalOTh BepXiB-
koto. Tomy 1€ mBuAINIE HE JUCTKHU, a
JUCTKOIIONIOHI maronu, Aki MarThb 0CO-
OsuBYy Has3By — 6aili. ¥ OaraToHiKKO-
BUX IIAIIOPOTEHN MaroHW BUKOHYIOTH He
auiie QYHKI] GoTocuHTE3y, NTUXaHHSA
Ta BUIIAPOBYBaHHA Boau. Ha HUIKHBO-
My OoIi IXHiIX «JHCTKiB» poamiIeni
KOPUYHEBi ropOMKY — 1e 3i0paHHs CIIo-

panrii. Ix HasuBaioTs copycu. Ilig gac In. 42. Lukn sidmeoperHsi
DPOBBUTKY BOHHU 3aXMUINEHi MOKPUBHUM "’Z"’OPom’-' 7_—30"’0P0¢”'j”i
YTBOPOM, MOLIOHUM 10 mapacoabku (iH- — copycu, s — cropu,

nysiit). 4 — eamemocpim

ITicna mo3piBaHHA CIOPU BUCHUIIAIOTHCH, IPOPOCTAIOTH Y BOJOTOMY
I'PYHTI Ta yTBOPIOIOTH ramerodit. Ila pocimnHa NPUKPINIIOETHCA O
I'PYHTY pU30ifjaMu U JKHMBe CaMOCTiliHO. 3aIllIifHEHHSA Big0yBaeThCs

i yac momry, pocu, ToOOTO 3a HASIBHOCTi BOIM.

Yum BigpisHAOTbCA pi3Hi BUAM nanopoTei?

BinsmricTs mamoporeit Ykpainu — HaseMHi TpaB’sHUCTI 6araTopiu-
Hi pOCJIMHU, IO HEPIAKO YTBOPIOIOTH CYIILJIbHI 3apocTi B Jiicax, Ha
0oJioTax, JicoBUX mopybax TOIIO.

HJumuuk wonoivull — TIHBOBUTPUBAJIA IIAIIOPOTh 3aBBUIIIKU [0
100 cm. Mae ToBCTe KOPOTKe KOpPeHeBHUIIle, IO Hece IIYUYOK ABiuime-
pucTHuX Baii, AKi Ha 3uMy BigmMupaioTh. Copycu OKpyrJi, po3TalmioBa-
Hi y ABa pAauW 3HU3Y «JUCTKa». PocTe y Bosorux Jricax.

Be3wjumnuk scinowuil — nanopoTs 3aBBUIIKU 10 150 cM, 3 TOBCTUM
KOPOTKUM KOPEHEBUIIIEM Ta BEeJUKUMHU [IBiUillepucTUMM BaulAgMU.
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Copycu 3a3Bmuail mpomoBryBaTi. PocTyTh B TiHMCTHX Jicax i uarap-
HUKAaX 10 BCili TepuTopili YKpaiHu.

Opnak 36uvainull — TIHLOBUTPUBAJIA IIAIIOPOTH-KOCMOIIOJIT, sKa
pocTe B Jiicax Ta uarapHukax. Ile pocamHu 3aBBuiiku g0 1 m, 3 Be-
JUKUMU TPUUYINEPUCTUMU BaAMMU.

In. 43. Nanopomi YkpaiHu: 1 — wumHukK 4oroeiyud,; 2 — 6e3uUumHUK XiHOYuU;
3 — opnsik 3suyatiHul

Y BomoiiMax YKpaiHM TPAILIAIOTHLCA W BOAAHI TpaB’SIHUCTI mamo-
poti (vomupuaucmrka 6004aHaA, CANLEIHIA nJaABYYa), SIKi INIaBaIOTh
Ha TOBEpPXHi HEOPOTOYHUX i ITOBIJIBHO IIPOTOYHUX BOAOUM. ¥ TpoO-
MiYHUX BOJIOTUX Jiicax MOIIUPEHi IaropoTi, AKi € JliamaMu Ta erri-
diramu. Jlizodiym OpidHoLUcmuUil — TIOB3yYa IIAIOPOTh-JIiaHa, MOXKE
mocaratu g0 30 m y moB:kuHy. Ha gepeBax HHIITHO PO3BUBAIOTLCS
eniditHi nmanmopori poxy Ilnamuuepiym, AKi 3a ZUBHY (OPMY CBOIX
Ball OTpUMAaJI1 Ha3BYy «oJieHAYI poru». Cepen TPOHiuHMX mamopoTei
€ ynMaJia KiJIbKicTb mepeBononioHux BuaiB. Hanpukian, yiames cpi-
onacma, ssxka pocte Ha teputopii Hopoi 3enmampii, mae cToBOyp aia-
mMeTpoM Oam3bKO 45 cm, ii Baiii 3aBHOBXKKH 4 M, a camMa pPOCJIHHA
3aBBUMIKu 10 10 M.

ManopoTi + CumBosnika @ e npoxusaoms awipkonodib Huil naa-
3yH ezamepisa (1), nmax kigi, wo He aimae (2), noniHe3illcbKuil Ha-
pod maopi ma cpioascma nanopomdv Lliamea (3), aucmok Akoi €
CUMBONOM OOHOUMEHHOL KpaiHu?

AKi npucTocyBaHHA € B nanopoTeit?

PispoMmamiTHicTE, Baii, eKoJIOTiuHa IJACTHUYHICTb, CTiHKiCcTH 1O
mepe3BOJIOKEHHA, BeJIMKA KiJbKIiCTh CIIOp 3YMOBUJIM 3HAUYHE IIOIIN-
PeHHs IIamopoTel, AKi TpalJafal0ThbCA B HaWPi3HOMAaHITHIIINX Miciie-
3POCTaHHAX, MOYNMHAIOUN IIYCTEJIAMU ¥ 3aKiHUYIOUU BOAOUMAaAMU.

BakiuBuM IpUCTOCYBAaHHAM JiCOBUX MaNOpPOTell € HaABHICTb Y
KJiTHHAX CBiTJI0UYTJIMBOrO 0OilKa, AKWHA HaA3MBAETHCA HEOXPOMOM.
PeuvoBmHa 3gaTHA IOTJIMHATH YE€PBOHI IIPOMEHI CBiTJ/Ia, 3aBAAKHN UOMY
MamopoTi MOMKYTh KOMMOPTHO KUTU B TiHi. ¥ BOAAHUX HamopoTeit,

J
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HAIIPUKJIAT 301U NAnopomenodioHot, y JUCTKAX € CBOEPiTHI KUIIEHb-
KU (aepoxamepu), y AKUX KUBYThH IianmobakTepii. Ileit crapomaBHiii
cuMm0bio3 3abesmeuye 3maTHICTH asoau no azordikcarii. IikaBumu e
IIPUCTOCYBaHHSA IamopoTeii-eniitiB. Acn.aeniili zHi3008uil Mae TycTe
CILIETiHHS KOPEHiB, MI0 Harajaye ITalllnHe I'Hi3go. Y HbOMY HAKOIN-
YYIOTHCA U IEePEerHUBAIOTh OPraHiuHi PeIiTKu, 10 CTAIOTh AKepesioM
MMOJKMBHUX PEYOBUH, a (popMa JHMCTKIB MO3BOJIAE 30MpaTy IOIIOBY
BOJIY B PO3ETKY.

KopoTKoO npo ros0BHe

) CHMPABXHI MAMOPOTI — ue HaseMHi CyaAnHHI POCNNHW, O3HaKaMn SK1X € Bani Ta
copycwm.

) PesynbraTtom npucTOoCOBaHOCTI ManopoTen A0 Pi3HUX YMOB iCHYBaHHS € BUHUKHEH-
HS XKXUTTEBUX DOPM: Ha3eMHI TpaB’'sAHUCTI, BOASHI TpaB'AHUCTI, NiaHn, eniditu, ge-
PEB’AHUCTI NanopoTi.

) LlikaBMMM npucTocyBaHHsIMM € OCOONUBI HEOXPOMMU MICOBUX, aepoKamepy BOOAHNX
Ta rHisgoBa hopma Tina enigiTHMX NanopoTen.

AianbHiCTD

Hasuanvne 3agdanna. Y womy nodibricms ma idminnocmi cy-
dunnux pocaun? Tabauys 0rsa OUiHIO8AHHA. 3arajJbHa XapaKTepuc-
TUKAa CIIPaBKHiX IIamopoTei.

Possusanvrne 3aedannsa. Aki ocobaueocmi 3abe3newyromv npu-
CMOCY8aHHA CNpaeéxcHix nanopomeil 00 xummsa Ha cyxodoni?
IIpakmuuna énpasa. JRUTTEBUN MUK WUMHUKA 10JL08i1020.

I[innicne 3aedannsa. Yu énaueae nicO6UKOPUCMAHHA HA HU-
cenvHicmb nanopomei? Bnpasa 0asa eubipkogocmi «Cmopinkamu
Yepeonoi kHuzu Ykpainu». K1 OpUUYMHU 3MEHIIIEHHA YKUCEJIbHOCTI
YePBOHOKHIKHUX BUIIB IIAIOPOTE?

PesyabTaTr

OuikyBaHi pe3ynsTaTv HaBYaHHA (Y4YeHb / yyeHuus...)
* ouiHroe: ocobnmsocTi CMPABXHIX MAMOPOTEN
* oujHtoe pesynbmamu: QOCNIOXXEHHSA npuctocyBanbHUX o3Hak y 6yaoBi WMTHUKA
4YOMnoBIYOro

* usersisie 8ubipkogicmb ma OUIHIOE: aHTPONIYHMIA BNIIMB HA Pi3HOMAHITTS CNpaBXHiX
nanopoten Ta ix ICTOPUYHY LIHHICTb

Camo + ...

Camonasuannsa. I[innicHo-emoyiilne 3a60annsa. CIinKyBaHHA Pif-
HOI0 MOBoI0. Bnpasa-ouyinweannsa. Bipm JI. Kocrenko «IlamopoTs»
Ta BUKOPUCTaHI OiosoriuHi mOHATTA.

Camoouinteanns. IIpodyxmuerno-meopue 3a80anus. Ilpucrocy-
BaHHS IaIlOPOTEM.

«Biology» § 5.5. Polypodiidae.
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Eeonioyisa eumazac 4acy.

Azama Kpicmi (1890-1976) — aHanilicbka nucbMeHHUU#A,
00Ha 3 Haligidomiwux npedcmasHUYb 0emeKkmMuUBHO20 XAHPY

§ 5.6. HASEMHI POC/IMHU TA ICTOPUYHA LIHHICTb
MPUPOAM

LlikaBo! Arara Kpicri ma mouatrky Kap’epu
npamnioBaJja (apmaleBTOM B AamTelli, IIfo
BimoOpasujocsa 3romomM y ii TBOpPUOCTi:
83 sioumumM B ii TBOpax OyJyiu 37ilicHeHi 3a
IOIIOMOT0I0 OTPyeHHsA. OTPYHHI POCIMHU €
i cepen cymumuuHuUx pocauH. Hampukiaan, miayH-O0apaHellb, ITUTHUK
yoJIOBiuMii. A UM € cepes MOXiB, IIJIayHiB, XBOII[iB i IIaIIopoTei JiKap-
CbKi POCJIMHU, III0 BUKOPHUCTOBYIOThCA y (hapMameBTHUILi?

3MICT

flke 3HAYEHHA MOXONOoAiI6HUX, 3HaueHHs1 MOXIB, NnayHiB,
naayHiB, MOHin0¢iTiB y npupogi? XBOLLiB Ta manopoTeil y npupoai

Moxomomi6Hi € OCHOBOIO POCJHWH- | YMEOPEHHS POC/TUHHO20 MoKpusy
HOTr'O IIOKPHUBY OOJIT, AKi BimirparoTb |Kopm 0ns meapuH
BUHATKOBY pOJIb y (OpMyBaHHI Ta YmeopeHHs 2ipcbKux rnopio
s0epesxeHHi PiUOK i CTPYMKIB. Y4acCTh | rpyrumoymeopets
XBOIIiB i MJIayHiB y POCJIMHHOMY IIO-
KpUBi He3HauHa, a OCh CydYacHi mamo-
POTi € BasKJIMBOIO CKJIAJOBOIO BOJIOTUX
i ripcbKux JriciB. BinbIricTs BUAiB MOXiB, IIJIAyHIB, XBOIIiB Ta IaIopo-
Tell € HeiCTIBHUMU IJd TBAPWH, OCKIJIBKY MiCTATH OTPYHHI PEeUYOBUHU
ab0 BeJIWKY KiJBbKicTh KpeMHe3emy. Jluile OKpeMi Buau TBapWH MO-
JKYTh CHOXKUBATU MOXH, CIIOPU JIEPEBOMOTIOHUIX
mamopoTeii. ¥ majeoeKocucTeMax IJIAYHU Ta MO-
Hijo(iT; BimirpaBaJiz roJIOBHY POJIb i 3a0e3meuy-
BaJI €KOJIOTiUHUI OalaHC, TPUBAJIICTH €BOJIIOIiL
Ta KUTTA Ha 3emui. CboromgHi 110 (DYHKI[i0 BU-
KOHYIOTh KBiTKOBi pOCJIMHU.

Buxkonui manopoTri pasdom 3 JaBHiMU XBOIIa-
MU Ta IJTayHaMX yTBOPWJIM KaMm’ sgHe BYTLJIIA,
3aJINIIKN c(harHOBUX MOXiB € OCHOBOIO TOpPQYy.
CyuinpHUi map }XKUBUX MOXiB, IXHiX Bigmepanx
PEIITOK MePeITKoAKae BUIIaPOBYBAaHHIO BOAY Ta
cupusie ii s0epiramHio B IPYHTi. A pemITKU
XBOIIiB, MJIayHiB i TamOpOTe# € HKEePeroM |, 44. [IpedcmasHuku
MiHepaJbHUX Ta OPraHIYHUX PEUOBUH I'DYHTY. nanopomedi:

Cepen MOXoOmomiOHUX Ta CYAUHHUX CIOPO- 71— acreHil eHizdosul;
BUX € 3HAUHA KiJIBKiCTh BOAAHUX POCJUH, AKiI 2 — canbeiHis nnasydya
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0epyTh yuacTh y caMOOUHUINeHHI npicHoBogHUX BomouMm. Hanmpukian,
IIaropoTh CAJbBiHiISA NJABY4a B TEIINX CJAA0KOIIPOTOYHMX OaraTtmx
Ha TOXXKUWBHI PEeYOBMHHU BOJaX YTBOPIOE BeJanuye3Hi MacuBu. Ywuma-
Ja KiJbKicTh BUAIB IJIAYHIB Ta MamopoTell YyTBOPIOIOTL CUMOiOTHUHI
acomiamii 3 rpmbamu. IxHi ramerodiry uyacTo minzeMHi, HeBeJIHMKUX
po3MipiB, TOMY HOTPEOYIOTH AOIOMOTY B 3a0e3MeueHHi IIOKNUBHUMU
peuoBuHamu. EmicgiTHi BuaAM MOXiB UM IIAliopoTel BUKOPUCTOBYIOTH
IepeBa sIK oceJiio, Ha AKill BOHU OTPUMYIOTH OijbIlie cBiTya (acnneniil
2Hi30o08uil).

flke 3HaYeHHA MoOXiB, N/ayHiB, XBOLLIB Ta NanopoTeir y NPaKTUYHIN

AianbHOCTI AtOAUHN?

MoxomnoaiOHi Ta CyAUHHI CIIOPOBiI POCJAMHYN MAalOTh 3HAYEHHS IJIs

HaWpiBHOMAHITHINIUX raay3eil MiAJbHOCTI JIOAUHMA.

« Ciavcvke zocnodapcmeo. lleaKi XBOIMI I TAMOPOTi € BJiicHUMU
Oyp’aHaAMU (X60W, NOLbLOBUIL, OPAAK 36UXAUHUIL, a30na, Ni2odiym
OpibHOoAUCMUIL), BOISHI ITAIIOPOTi 3aBAAKHU CIIiBiCHYBaHHIO 3 IliaHO-
0aKTepiAMM BHPOIIYIOTHCSA HA IIOJAX 3 PUCOM SK 3eJieHe NJOOPHuBO.

* Opezanisayia xapuyeannsa. Cepel mamnopoTeil € pocjanHu, AKi MOKHA
BUKOPUCTOBYBATU B 13Ky (JMCTKU Ta KOPEHEBUIIA OPJIAKA).

 Hayxosa ma mexniuHa OiaavHicmb. Cepex MOXiB Ta ILIay-
HiB € MOMeJbHI OpraHisMu s JOOCTiAMKeHb eBOJIONil (niayHok
Meanendopga, wapourHuys gi0xuiena), iHgUKAILii cepegoBuia (XBOII]
MMOJILOBUY € IHAMKATOPOM KHCJIUX I'PYHTIB).

+ Mucmeuymeo, cnopm, po3gazu ma 8i0nowuHox. AxBapiymicram Bi-
IOMi MONI0OUNbHUK 03ePHUIL, Pitis NAA8Y4a, 600HUK NPOMUNONCENH -
Hull, AKi € 06’ekTamMu AM3aiiHy aKkBapiymiB (akBackeimiur). Bararo
BUJIIB IIAIlOPOTEN BUPOIIYIOTH AK NeKOPATUBHI POCIUHU (8eHEepUHi
Kyuepi 386unaiiti, 0e3UUMHUK ANOHCLKUILL).

ManoporTi + Au3aiH ¢ Hepponenic nidnecenuii — dyxe nony-
JApHA KimMHamHa nanopoms. Haszgimv Odekiavka 8iacmusocmeil, w0
su3Hauamy il 3acmocyearnHns 8 Ou3ailri.

Y 4yomy icTOpUYHA LiHHiICTb MOXiB, N/NayHiB, XBOLiB Ta nanopoTei?
BukonHi pocamHu BuBUae majeoboTaHiKa, abo (iTomasieoHTOJIOTIiA.

IlepmiopaguuM 3aBHaHHAM ITi€l rajgysi € BiTHOBIEHHA icTOpil pO3BUTKY

POCJMHHOTO CBiTYy. 3aBIAKN CYYaCHUM NOCJiIKEeHHSM BCTAHOBJICHO:

- Hasemni pocauau (EMOpiodiTit) BUHUKJIN BiJl 3eJIeHUX BOJOPOCTE.

« ¥V mexxkax rpynu-kjganu HazemHi pocauHM PO3Pi3HSAIOTH ABi Ipymu:
Moxomnomioni Ta CyqunHi pocanau. O3HaKu, 1110 iX BiApisHAIOTH, —
Ile TIepeBaKaHHs MOKOJIIHHA, PO3STATyKeHiCcTh cTeba Ta HaABHICTD
MIPOBiTHUX TKAHUH.

+ CyauHHi pOoCIMHHU — IIe BeJIMKa I'pyna HaseMHHUX OaraTocIiopanrie-
BUX POCJINH, O3HAKaMU AKUX € IlepeBasKaHHsA HECTaTeBOro IOKOJIiH-
Hs, IPOBiAHI TKAHWHU Ta COPaBKHI KOpPeHi, JucTa i crebJa.
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« ¥Yci cyoiuHHI POCAMHM KOJHUCH BBaKaaucA cuopimHeHmmu. OmHak
OCTaHHI IOCIiIKEeHHS IOBOAATH, IO JIHCTS €BOJIOI[IOHYBAaJO I0-
CUTh OKPeMO B IBOX pisdHux Jginiax. Ilo mepioi Hamexars [Inayau,
AK1 € HaWAAaBHIMIUMU CYIUHHUMHU pocJMHaMUu. BOHU MaioTh HeBe-
JuKi auctru («MiKkpogdinm»), AKi po3TaIIOBYIOTHCA B3JOBXK CTeOJIa
Ta POCTYTh Bim ocHoBu. [Ipyra JiHisg 00’€qHY€e HpenCcTaBHUKIB, y
SAKUX BeJUKi «CIpaB:KHi» JgucTKu (Meradinm), 110 pocTyTh 3 00-
KiB abo BepxiBkoio. [lo miei rpynm mHase:xkath IlamoporeBumHi Ta
Haciuni pocaunu.

HA3EMHI POCJIUHU (EmGpiodpiTh)
MoxXonopgisHi CYOWHHI (Tpaxeodpitn)
lNe4yiHoYHUKU Jlikogbimu Eycpinogbimu
(Mapwaruiecpimu) | IIAYHOBUOHI  |NANOPOTEBUAHI |HACIHHI
AHmouepomodgimu | (NMikonogioncuam) | (Moninodioncudu) (Cnepmamocpimu)
MOXW (Bpiogpimu) | IMAYHU XBOLWY| Caz08HUKU
MonodunsHukosi | Byxaukosi TiHKeo8i
CenaeiHernosi Mapammiesi Hemosi
CMPABXHI XBOWHI
MAMOPOTI KBITKOBI

IcTopuuna miHHICTHP MOXOIOAIOHMX Ta CYAMHHHX CIIOPOBUX POC-
JIVH TIOB’A3aHA TaKOK 3 YTBOPEHHAM BYTiJLIA. I{1A CTBOpEHHSA IIHO-
ro IIPUPOAHOro OaraTcTBa 3HAAOOWJINCSA MiJBIHOHM POKiB. BuximHoio
CUPOBUHOIO CJYT'YBaJId OPTaHiuHi 3aJUINKMN BiIMEpJIMX POCJIUH, SKi
HaKONMWUyBaJNCA Ha JHI BeIUKUX HoicTopumuHMX Bomoum. Ile Oysu Be-
JIETEeHCHKI JepeBOBUIHI IJIayHI, XBOIIIi Ta mamopoTi. B ymMmoBax BHCOKOI
BOJIOTOCTi Ta HecTaui KMCHIO BOHHI PO3KJAJAJINCA I IIePeTBOPIOBATINCI
Ha Topd, IO mpecyBaBCA I TOBIIEI0 BOAM Ta IicKy. Tak BUHUKA-
JI0 Oype Byrijuis. Yepes MiJIbIOHM POKIB YTBOPEHi IIOKJIAAN TBEPIiJau,
IIepeTBOPIOBAINCS Ha KaM dHe Byrijis. HaliTBepmimium Ta HaiigaBHi-
UM € aHTPAIUT: BiK miacTiB nepesBuriye 280 MijibiiOHIB POKiB.

AianbHICTD

Hasuanvne 3a60anna. ¥ womy icmopuina yinHicms Ha3eMHUX
pocaun? Modeawsearnna 3micmy memu. EBosionifina cnopifHeHicTh
Ha3eMHUX POCJIUH.

Possusanvne 3asdannsi. AK Ha3emHi POCAUHU 6NAUBAIOMb HA
npupody? [ocridnuyvka énpasa. 3HaueHHA Ha3eMHUX DPOCJIUH Y
IPUPOIi.

Ilinnicne 3a60anna. Ake 3HaveHHA Mma€ YIiHYEAHHA po3maimmas
npupodu? Ilpesenmauis npoekmy Ha 00RY i3 BUOPAHUX MeEM.

Camo + ...
CamoouinwsarnHns. SIki Mol pes3ysbTaT HABUAJILHOI HisTILHOCTL?
Hiaznocmysanvre 3a8danus. Bupasa. CaMOOIliHKa yCIIiTITHOCTI.

«Biology» § 5.6. Land Plants and the Historical Value of Nature.

J
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2)
3)
4)

5)

6)

LikaBo! OgauM 3 HaWBUAATHIIINX JOCATHEHD
JIIOJICTBAa HA3WBAIOTh HE JKUTJIO, HE OOAr, He
npeaMeTu moOyTy, He BapeHy iy, a XJIIB.
ITepmri Tpu micia cepen HaWBaKIMUBININUX XJIi0-
HUX POCJINH AJIA JIOAWHU II0CiTal0Th MIITeHUIA,
KYKypyZzAsa Ta puc. IKi ocobauBocTi 6ymoBu ix-
HBOTO HACiHHS € OCHOBOIO TAKOT'O 3HAUEHHA?

3MICT
AKi oco6/nBOCTi HaCIHHUX pOC/AUH?

mou camuil JeneKa, AKY 6iH BUJNIKY8a8, i Ku-
HY8 Ha 3eMal0 mpu KasyHosi HaciHuHku. I11i0-
HA8 0i0HAK KABYHOBe HACIHHA i nocadus ix Yy
3emai0». A 3 4020 Yymeopwwombsvca HACIHUHU Y
KasyHia?

Y nweHuyHili 3epHUHi 6inbwe K Mo Ka3ok, -
Y nwieHuyHili 3epHUHI CX08AHULU KOJTIOCOK.

Amumpo lNasnuyko (1929-2023) -
yKpaiHcbkul noem

§ 6.1. HACIHHI POC/IUHMU

Oco6yimBOCTi HACIHHUX POCJIMH AKHaNKpale 3a0e31meuyTh KUTT

B ymMoOBax cyxomoJay. HailizaraipHimuMyu o3HaKaMU HACiHHUX €:

nepesaxcajvHe Hecmamege NOKOJLIHHA, AKUM € J0pOcja POCIUHA;
cTaTeBe MOKOJIHHA IYsKe CIPOIIYEThCS, i OO0 PO3BUTOK 3ilICHIO-
€ThbCA 3aBAAKU cHOpPo@iTy: yoJsioBiumii ramerodit — Ie MUJIOK, a
HACiHHUY 3aYaTOK — JKiHOoumMil rameToqiT;

CNPABIHCHI JUCMKU, 1110 MAIOTh PO3BUHEHI ITPOBiIHI TKAHMHU Ta PO-
CTYTh 3 OOKiB a00 BepXiBKOIO;

HACIHHI 3a4amMKU MICTATh SAUINEKJITUHN, 3 IKUX YTBOPIOETHLCS 3a-
POIOK ycepearHi HACiHWHU;

3anuJjieHHs — Ie IMepeHeceHHs IMUJIKY, YTBOPEHOrO YOJIOBiuMMU ra-
MeTaMU, N0 HAaCiHHOTO 3a4aTKa, V AKOMY € AUMEeKJITUHU; BUIiIA-
IOTh IBa CIIOCOOM: camo3anuJjieHHs BigOyBaeThbCcA B MeKaxX OIHiel
ocobuHU, a nepexpecHe — MiK PIBHUMHU O0COOMHAMU BUAY 3a yUYacCTIO
BiTpPY, KOMax, BOIU;

HACiHHA, I1I0 MICTUTH 3aPOJOK MalOyTHHOI POCIUHU, 3aIlac IOYKUB-
HUX PEUYOBUH i HACIHHY IIKIpKY, AKa 3aXUITa€ 3apOJOK Bi HeCIpu-
SATJIMBOTO BILINBY CEPENOBUIIA;

8HYmMPpilWHe 3anai0HeHHs, He3aJle’KHe Bix Bomu, Iiy yac AKOro
raMeTHu 3JIMBAIOTHCS BCEPeAVHI HACIHHOTO 3aYaTKa.

Pocavun + Kasku @ «Panmom npuaemie

98




Yu B3aemonos’A3aHi 6yaoBa Ta GpyHKULii HAaCiHUHK?

YTBopOETHCA HACIHHA MTicJda 3alJifHEHHSA 3 HACIHHMX 3aYaTKiB.
Posmipm Ta popmu HaciHuH Haa3BuUailiHO pidHOMaHiTHI. Halimenrme
HaciHHa B opXximeir (mecATi yacTKM Mijgirpama), a Haiibinabime —
y Ceiimrenrbebkoi maabMu (10 25 Kr).

30BHiI HaciHMHA BKPUTA HACIHHOI 3apopok
WKIpKOI, IKa 3N1MCHIOE 3aXNCHY DYHK- ‘ (
Iifo 1 MOJKe MaTH IPHUCTOCYBAHHS IJIS 3anac noxus-
. . HUX pevyoBUH
MOIIUPEHHS y BUTIJIALL BOJIOCKiB, IITH- \ J
miB, ropoukis. ITig mKipkoio poaTaro-
BaHUU 3apodoK HACIHUHU, YTBOPEHUM HacinHa Lwkipka

cim’adonamu, 3apo0Ko8UM NAZOHOM i
3apodrxosum kopenem. Cim’samgosi — 1me
3apOAKOBI JHCTKMU B Hacimmui. B og-
HUX POCJUH BOHUW BUXOIATH HA ITOBEPXHIO I'PYHTY i (hOTOCHMHTE3YIOTH
IO TOABM CHPaBMKHIX JUCTKiB. B IiHINIUX BUKOHYIOTH pPe3epPBHY
(byuKIito, 3a0e3meuyOTh PO3BUTOK B3apOAKa IOKWUBHUMHN PEUYOBU-
Hamu. Haperiri, icCHylOTh poCIMHU, ¥ AKUX CiM’AZ0JIi TOTIMHAIOTH
MMOKVBHI PEYOBUHU 3 eHdocnepmy — OCOOJUBOI 3amacamMBOl TKAHUHU.
CiM’amonb y pisHUX POCJAUH MOKe OyTu omHa, ABi abo Gararto.

In. 45. Bydoea HaciHUHU Kgacorli

AKi OCHOBHI rpynu HaciHHUX poCc/InH?

CyuacHi Kiaacudikaiii o0’en-
HYIOTh yci HaciHHI poOcCIUHU B
II’sITh OCHOBHUX rpym: CaroBHU-
Ku, I'imxkrosi, I'meromi, XBoHHI
ra KBiTkoBi. Hacimaa B mpen-
CTaBHUKIB MepIIUX YOTUPHOX

TPyl PO3BUBAETHCA Ha MHOBEPXHI In. 46. NpedcmasHUKU 20/10HaCIHHUX
JYCOUOK abo0 JHMCTKiB, AKi yacTo pocnuH: 1 — cazo8HUK MOHUKUU;
BUO3MIiHIOIOTBCA, yTBOpIOOUU 2 - 2iHK20 dgororameee; 3 — 8erlbeivisi
muinKu. ToMmy iX KJaacu@ikyoThb dusosLXXHa

ak 'ononaciunui. Hacinui 3auaTku
KBITKOBUX POCJIMH PO3TaIllOBaHi BcepeAuHi KBiTKHU, i yTBOpeHe HaCiH-
HS BKPUTE CYXUM UM COKOBUTHUM IIIapPOM, IO HA3WBAETHCA OILJIOJEHbD.
Tomy KBITKOBi pocJnmHH IIle HA3WBAIOTh IIOKPUTOHACIHHUMIU.

CazoénuKu — HaCiHHI POCIMHM TPOIIKiB Ta CyOTPOIIKiB, Iyxe cXo-
JKi Ha masibMu. IXHIT cTOBOYD mepeB’ssHUCTHI, 3aBBUIIKH 10 20 MeTpiB
i Maii)Ke HiKOJM He PO3TANyKYEThCA. 3BEPXY 0arato BEJIMKUX, iHKOJIN
KoJsrounx JucTkiB. OguuM i3 npeacraBHUKIB € Caz08HUK NOHUKJUIL.

I'inkzogi IpeacTaBJIeHi JIUIIE OJHUM PEJiKTOBUM BuaoM — I'iHK20
O0sononamese. Ile#t Buj 30epircsa B NPUPOJHOMY CTaHi JuIle B TO-
pax Cximmoro Kuraro. I'inkro — 1me gepeBo mo 30—40 M 3aBBUIIKU 3
TJIaJKOI0 CipOI0 KOPOIO ¥ ABOJIOIIATEBUMU JIUCTOUKAMU, IKi OMagaloTh
IITOPOKY.

I'nemono0di6Hi Bif iHIIUX HACIHHUX BiAPiSHAIOTHCSA O0COOJIUBOCTH-
MU IIPOBiAHUX TKAHUH. [[iKaBOIO POCIMHOIO 3 ITi€l TPYIIU € Benb8iuis
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dueosudcra, AKa pocTe B adpuraHchbkiii mycremi Hawmi6. Ii cro6yp
KOPOTKHUM i TOBCTUM, KOPiHb 3aBAOBKKU OO 3 M Ta BChOTO ABa BeJI-
Ki JIUCTKU, III0 PO3PUBAIOTHCA HA OKPeMi CTpiuKM, 3a IO OoTpumMaJjia
Ha3BY «POCJINHA-BOCBMUHIT».

PocavHu + lFepanbauka @ [epxucasrnuii zep6 Pec-
nyoaixu Ceitwenvcoki Ocmposu micmumb wum, no-
cepeduni axozo Cellweavcvka naavma. JJo aAxoi zpynu
HACIHHUX HAJeH UMb Us POCAUHA?

KopoTKo npo ros0oBHe

» HACIHHI POCJIUHU (abo CnepmatodiTi) — Lie Ha3eMHi CyAMHHI POCIIUHU, SKi pO3-
MHOXYIOTbCS Ta PO3MOBCIOAXYIOTECS 3a JONOMOIOK HAaCIHHS.

) HaciHmHa (nat. semen) — opraH PO3MHOXEHHSI HACIHHUX POCIIWH, WO MICTUTb
HaCiHHY LUKIpKY, 3apOfoK MaibyTHbOI POCMHM Ta 3anac MOXWBHUX PEYOBUH AMS
MNOro pO3BUTKY.

»  OCHOBHVMU rpynamm HaciHHUX pocrnuH € CaroBHukK, [MiHKroBi, MHeTonoaibHi, XBon-
Hi Ta KBIiTKOBI.

AianbHICTD

Hasuanvne 3asdanna. Axi ocobarueocmi 6i0pi3HAaAOMb HACIHHI
pocaunu? OnopHa cxema 0ra 3anam’amosysarnns. Haciugi.

Possusanvrne 3ag60annsa. Y womy nepeeazu po3mMHONCEHHA HACIH-
HAM HAO po3mHONceHHaAm cnopamu? Jlabopamopra énpasa. Bynosa
HaCiHWHU.

Ilinnicne 3a60anna. B akux zanysax dianvrnocmi 1100uHU 6UKO-
pucmosyemuvca nacinna? Bnpasa 0aa eusnavenns. lllo Taxke «I'oc-
MoJapChKa I[iHHICThL IPUPOII» ?

PesyabTaTr

OuikyBaHi pe3ynsTaTyv HaBYaHHSA (Y4eHb / yyeHuus...)

e gu3Ha4ae 3micm ocHosHoz20 rmoHsmmsi: HACIHHI POCJTUHN

* ¢hopmynitoe nizHasanbHy rnpobnemy: ons IHKPOPMYBAHHA npo nepearu HaciHHO-
ro PO3MHOXEHHS HaZ CMOPOBUM

* 8U3Ha4yae cymHicmb YiHHicHoI kamezopil: TOCMOOAAPCBKA LUIHHICTb NMPUPOOU

Camo + ...

Camoopeanizayis. Bubuparo AOCHTIZHUIBKUI IPOEKT Ta OpraHiso-
BYIO HOTO CTBOPEHHSA IJs IIpe3eHTallii (3axXmcTy) Ha MOiJCyMKOBOMY
YpOIIi TeMu.

Camonasuannsa. Ocoducmicne 3as8danns «Pucu xapaxmepy».
BmopaBa. AKTUBHICTb-iHEPTHICTB.

Camoouintoeanns. Ilpoznosyseanvre 3aedanns. Tect. Hacinui po-
CJINHU.

«Biology» § 6.1. Seed Plant.
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3 8impom eecHAHUM COCHA pO3MOB/IANA, 8iYHO3eN1eHd COCHA.
Tam s xoduna i ece sucnyxana, wo 2080pusa 0Hd.

Jleca Ykpaivka (1871-1913) -
YKpaiHCbKa nucbMeHHUYA

§ 6.2. XBOWHI

CBiT HaBKO/s10 Hac! JlepeBuHa 6araTboxX BHUIiB
XBOMHMX BiIPi3HAETbCA CTiHKiCTIO, TOMY CIIOPY-
au 3 Hel cToATh cTodiTTaMu. Hanpukiaan, Benerisa
CTOITH HA MaJAX 3 MOAPUHU, KEAPOBY IOePEeBUHY
BUKOPHUCTOBYBaJIM IJis MOOYJOBU XpaMiB, IepeBU-
Ha THCYy HIJIa Ha OOIIMBKY KOpabjiB, HA BUT'OTOB-
JeHHs Jpoporux wmeOJiB, 30poi. fAKi ocobsumBOCTi
XBOMHUX 3YMOBJIIOIOTH ii CTifiKicTh 70 THUTTS?

3MICT

AKi 3arasbHi 03HaKKU XBOMHUX?

XBOWHI — ne naitumcaensima, HaUIIOINUPEHiIlIa Ta HauBaKJINBI-
IIIa rpyma cepef cydacHuUX roJsioHaciHHux. Cepen XBOWHHMX TpaB’ AHU-
CTUX POCJUH HEMAE, Iie JuIlle BiuHO3eJIeHi fepeBa Ta Kymli. [lo xBoitHIX
HaJIe;KaTh HAWBUIIi, HAWTOBCTIII, HAWOiIBIIL Ta Halcrapimnii mepesa,
10 icHyoTh choroaHi. HatiBuime mepeBo Ha 3emui — Cexgos 8iuno3e-
sena (Bucora 115,55 M), HallTOBCTiIIIE — TAKCOAiyM MEKCHUKAHCHKUH,
abo «kmnapuc MoraTecymm» (miamerp 11,42 m), maitbinbine — Cexgos
2izanmcevka, Havicrapime — Cocna dogzogiuna (Bik 4700 poxkis). IIlo
IO3BOJISAE IM AOCATATA TaKWX PO3MipiB i TpuBaJsoCcTi KuUTTSA?

CToBOYyp XBOWHUX HepeB’AHUCTUH, Ma€ KOpPYy, Kam0Oiii, MacuBHUMI
miap AepeBUHUM # cepreBuny. Kam0iii — TBipHa TKaHWHA, IO 3yMOB-
JIIO€ picT cToBOypa B TOBIIMHY. BymoBa IIPOBiIHMX TKAHWH JAepPeBU-
HU 3a0e3leuye IepeMilleHHs HeOpraHiuYHMX PEeYOBUH BiJ KOpeHS 10
JUCTKiB Ha 6araTomMeTpoBy BucoTy. Cmo./s- 3
Hi xo0u 3aIOBHEHi T'ycTO0 piguHOM. ¥ il
cKJami cmosm, Oanb3amMu, edipHi ouii, 110
CIPUAIOTh 3aXUCTy Bim BipyciB, OaxTepiii,
rpubiB Ta KOMax, a TaKOK 3arol0BaHHIO paH
micaa MexaHIUHMX IOINKOIMKEeHB. ¥ XBOU-
HHUX BEPXiBKOBUH picT, TOOTO BOHU POCTYTh
Y BHCOTY TiJIbKU BepXiBKaMU.

CBo10 Ha3By XBOWHI POCJIMHU OTPUMAJU
yepe3 TOJIYaCTi JIUCTKU — X601, sSKa PO3-
TAIIOBYETLCA Ha HIaroHax IOOAMHIIL abo
3ibpaHa B Iy4YKH. 3BepXy JHUCTKU BKPUTL [n. 47. MonepeyHuli po3pis
IIOKPUBHOI0O TKAHMWHOIO Ta IIIapoOM BOCKO- c¢mogbypa cocHu: 1— Kopa;
IMOAi0OHOI PEYOBMHM, AKI 3axuIailoTh Bix 2-— kambil; 3 — cmonsHul Xio;
BHCHUXAaHHA Ta xojony. KopemeBa cucrtema 4—0epesuHa; 5— cepyesuna
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CTPHUKHEBA, MAa€ OJWH T'OJOBHUHN KOPiHBb, BiJl IKOT0 BiAXOIATH YMC-
JeHHi 0iuHi KopeHi. Bonu 3maTHi yTBOpioBaTH MiKOpH3Y, AKa 30iJb-
IIIye BCMOKTYBAJbHY IIOBEPXHIO KOPEHiB, IIOKpaIlye JKUBJIEHHS 1
BOJIOTr03a0€e3MeUeHiCTh POCANHN.

AK pO3MHOXYIOTbCA XBOMHI?

OpraHoM pO3MHOKEHHS Ta YTBOPEHHS HACIHHS Y XBOMHUX € WUUL-
ka. Ile Bumo3miHeHUI mmarid, y AKOro € Bich 3 ABOMA TUIIAMU JIyCOK:
NOKpPUBHUMU Ta HacimuuMmu. Ileprri 3axuimaioTs, a APyri po3TaInoBy-
IOTh HACiHHI 3aYaTKU Ta HACiHWHU. ¥ TBOPIOIOTHCS MIUIMKY Ha BEPXiB-
KaX IIbOTOPiuyHMUX IMaroHiB. Bijig ocHOBU piYHUX MaroHiB po3TamnioBaHi
cmpobiau, 0 MalOTh MUJIKOBI MIIKU. ¥ HUX J03piBa€ NUJIOK, AKUN
3a JOIIOMOTOIO BiTPY IIOTpAILIsAE Ha MoOJIoAi muimku. Ilicasa sanuiieH-
Hs JYCKUW IIUIIKYW 3aKPUBAIOTHCA, a caMa IIUINIKa aepeB’sdAHie, cTae
3€JIEHOIO i 3arMHAEThCA A0 OCi. alIigfHeHHA BimOyBaeThCA BCepeanHi
OuX IMUOIOK Jiuirne uepe3 12—15 micaniB micia sanuiaenns. Hapaori
3 HaciHHUX 3ayaTKiB (PopMylOThCcA HaciHWHHU. 1x ILOSplBaHHSI BimOy-
BaeThCA HANIPUKIHIIL Apyroro Jira, i TOAl IIUMIKY i3 3eJIeHUX CTAal0Th
OypuMu. ¥ mo3pijoi IMMUINKKW B3UMKY UM HA IIOYATKY BECHU JIYCKU
BiIXUJIAIOTHCSA i HACiHHA BUCUIIAETHCSA. 3aBAAKU KPUJIOIOAIOHOMY
BHUPOCTY BOHO I00Ope IOITUPIOETHC BiTpoM. Bucunanua HaciHHA B co-
CHU BimOyBaeThCs HA TPETill PiK ITiC/Isg IMOYaTKy YTBOPEHHS IMUIITKU.

In. 48. PisHomaHimHicmb xeoliHux: 1 — CocHa 38uyaliHa; 2 — SnuHa 3euyaliHa;
3 — ModpuHa nonbcbka; 4 — Anuus 6ina; 5 — Anoseub 3suyvaliHull; 6 — Tuc s2i0HUl

AKi npucTocyBaHHA XBOMHUX?

CocHu, AMWHU, MOAPUHU, SJIUIL, SJIiBIIi YyTBOPIOIOTH JIiCM Ha Be-
JUYE3HUX TEePUTOPisaAx, ocobsmBo B IliBHiuHili nmiBrymi. ¥V IliBgeHHiN
OiBKyJi XBoHUX Haubinbmie B Hoilt Semanaii, Ascrpadii i IliBgen-
HilT Awmepurii. Binpia mommpeHicTh Ta pidHOMAaHITHICTHP XBOWHUX,
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MMOPiBHSAHO 3 iHIITMMU T'OJIOHACIHHMMMY, 3yMOBJIEHA PSAIOM IIPHCTOCY-
BaHb: a) HAABHICTh JOCKOHAJIIIINX IIPOBIAHUX TKAHUH, IO 3YMOBJIIOE
e(PeKTUBHIINININ TPAHCIIOPT PeUYOBUH; 0) HAABHICTH CMOJITHUX XOIiB,
110 3a0e3Ieuye 3aXUCT BiJl YIIKOIKeHb; B) IIOCYXOCTiHKiCTh Ta X0JIO-
IOCTifiKiCTh XBOI; T') JIeTKi peuoBUHU-(PITOHIIUAN, AKI 3aXUIAIOTH BiJ
MiKpOOpraHisamiB; 1) HaABHICTH IIUINIOK, AKi 3a0e31IeUYyl0Th 3aXUCT,
PO3BUTOK i mJOo3piBaHHSA HACiHHA.

Y npupopmHiit dopi YKpainu momMpeHi npeacTaBHUKU 6 pomiB:
Cocua, dAnuna, Mompuna, dAnunsa, dxosens i Tuc.

XBOWHI + Meosoria ¢ Jasui zpexu nHa3usaau yei
KAMiHb «eJeKMPOHOM», DUMAAHU — «2APNAKCOM», 34
uacie Kuiecvkoi Pyci — «aHmapem». A aKa cyuiacHa
YKpaiHcbKka HA36a yiei npupodHoi ckam’ aHinol 6UuKON-
HOL CMOAU XB0UHUX?

KopoTKO npo ros0oBHe

) XBOMWHI (a6o MiHoiTh) — rpyna rofoHaciHHMX, y SKUX PO3BUHEHUI AepeB’aHI-
CTUI CTOBOYpP, CMOSISIHI XO4M, XBOSA Ta LUMLLIKW.

) XBOWHI Lie Ha3MBalOTb LUMLLIKOHOCHUMU Yepes LUMLLKK, Y SKUX NiCns 3annigHeHHS
YTBOPKETLCH HACiHHA 3 HACIHHUX 3a4aTKiB.

) XBOWHI nowmpeHi B 060X niBkynax 3emni.

AianbHicTb

Hasuanvne 3agdanua. Illo 6i0pisnae x60UiHi pocaruHu 6i0 iHwux
2onoHnacinnux? Inmenexm-kapma 08 onucy. XBOHHi.

Possusanvhe 3a60anua. Aka ponv wumox y yukai 6i0meopenna
xe6o0tinHux? Ilpakmuuna énpasa. BynoBa MUKW COCHU 36U4AilHOL.

Llinnicne 3a60anns. Aka OCHO6HA NPUYUHA PO3MIUWEHHA CAHA-
mopHOo-0300posiux 3axknadié y xeounux anicax? Bnpasa 0asa cnpuil-
MaHHA. PiToHIIUAM Ta IX (isiosoriuHa poJb.

PesyabTaTr

OuiKkyBaHi pe3ynbsTaTv HaBYaHHSA (Y4eHb / ydyeHuus...)

* onucye: ocobnusocti XBOUHUX
* 8u3Havyae memy ma ¢opmyritoe 2inomesy: IHGOPMYBAHHA npo ocobnueocTi pos-
MHOXEHHS XBOWHMX Ha NpUKNagi COCHU 3BU4aNHOI

* cripuliMmae HacmaHo8y ma 8UCII08/1H0€E MIPKY8aHHS: MPO 3HAYEHHA ITOHUMAIB ANnd
pocnvH Ta FOCMOAAPCBLKY UIHHICTb xBOMHMX Ansa nioguHn

Camo + ...

CamonasuanHus. Pecynamuene 3asdanusa. §SIK xapakTepusyBaTu
MIPUPOLHI 00’€KTHU / ABUIIA / TpoIecu?

Camoouinioeanns.3a60anHa 014 po3nidHasanHa. PisHoMaHITHICTD
XBOMHUX.

«Biology» § 6.2. Conifer.
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Keimu yacmo Ham 208opamb empudi 6invwie, HiX cioea.

Bacusnb CumoHeHko (1935-1963) —
YKpaiHCbKul noem, XypHasicm

§ 6.3. KBITKOBI

3acTtocoBYEMO! «BUHUKHEHHA KEIMKOBUX — 6eauies-
Huil cmpubok yneped. [lepesa, kyuwii, 00Ho- 1L 6azamopiuHi
mpasu, cyxoldinbHi ma 600AHI POCAUHU O00AZHYIU 3eM-
JI0 8 cmpokamy MO3AalKyYy JAYKie L cmenis, Yy 3eJeHi Jicu.
ITomyxcnuil poskeim epynu cmaé nepedymosorw OYypxiu-
6020 PO3BUMKY HAUPISHOMAHIMHIULOZ0 CEIMY MEAPUH».
SIKi X O3HaKM CIIPUAJU ITOABI Ta PO3BUTKY KBITKOBUX?

3MICT

AKi 0oco6/mnBOCTI KBiTKOBUX?

KBiTKOBI — HalimommupeHima Ta HaXOiJIBII BUCOKOOPraHi3oBaHAa
cydyacHa Trpylla POCJIMH Ha 3eMHiN KyJai. IxHe Tijio ckjaagaeThcsa 3
piBHHX TKaHWH, aje 0COOJIMBO HOCKOHAJMMHU € IIPOoBimHi. BereraTus-
Hi OpraHmW mOoCATalTh HANWOIJIBIIOI JOCKOHAJIOCTI B Pi3HOMAHiTHOCTI.
Kpim ocHoBHUX (pYHKITili, BOHI BUKOHYIOTH i JOJATKOBi, III0 3yMOB-
JIIO€ TTOABY pPi3HOMAHITHUX BuA03MiH. OgHAK HaWXapaKTEPHIIIIUM Op-
ramoM KBiTKoBuX € KBITKA. Haciuni 3auaTku 3axoBaHi B ii 3aB’A35b
1 saxmumialoThCca Big BucuxauHda Ii crimkamu. Came uepes 1e KBiTKOBi
POCIMHYN HA3WBAIOTLCA NOKPUTOHACIHHMMM. 3 HACIiHHOTO 3advaTKa
dopmyeThcsa HaciHMHA, 31 CTiHOK 3aB’A3i, a HepigAko I 3 iHIIMX Ya-
CTHUH KBiTKHU, — OILIOAeHb. HaciHMHM pasoM 3 OILJIOAHEM YTBOPIOIOTH
IIJII, akwuii € TiabKku y KBiTKOBUX. OT!KE, 0COOJIMBOCTAMU KBiTKOBUX
e: 1) yckIagHeHHA NPoGi0HUX MKAHUH; 2) K8imKa AK OopraH HaCiH-
HOTO PO3MHOMKEHHA; 3) 3aXUINEHIiCTh HACIHHUX 3auamkis; 4) n.uaid,
MIPUCTOCOBAHUI A0 IMOINUPEHHsS HaciHHA; 5) nodegiiine 3anni0HeHHS,
1o 3abe3neuye YTBOPEHHA 3apOJKa Ta MOKUBHUX PEUOBUH.

Pocanuu + TeomeTpia @ I'eomempuuna @izypa, ymeo-
PpeHa nepemuHoM Pi6HOMIPHO POSMIULCHUX KiJl 3 00HAKOBUM
padiycom HA3UBAEMDBCA...

ZS
A
S
RIS
SISO
OSTTS
SISO
SRS
P

2

AKi pyHKLUiT KBITKM 11 N10AY KBiTKOBUX?

KBITKA — ye zenepamuHUil opean KEimMKoO8UX, W0 3abe3nevye:
1) ymeopennsa zamemogimis i zamem; 2) 3anuneHHs, w0 3abe3ne-
yye nepeHeceHHs NUAKY 00 mamouku; 3) nodsiilne 3anni0HeHHS;
4) ymeopeHHsa HACIHHA; 5) ymeopenHa naodis. HaliBaskausinr uya-
CTUHU KBiTKM — THUMHKMN W MaTOYKM, SKi 3a0e3IeUyIOTh 3alNJIeHHS
Ta 3aIUIiTHEeHHA. Y NWJIAKAX TUUYMHOK PO3BUBAETHCA MUJIOK, IO €
CIIPOLIEHNM CTATEeBUM IIOKOJIHHAM II yTBOPIOE UOJIOBiuUi rametu. ¥
MaTOYKaX PO3BUBAETHCA JKiHOUMIT ramMeTo(diT, MI0 MiCTUTh ANIIEKJIi-
TUHY Ta OCOOJIMBY IeHTPaJbHY KJIiTUHY. [lux ABi KIiTUHM HaciHHOTO
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3aYaTKa 3alJigHIOITHCA JBOMA YOJOBiUM-
MU raMeTaMu, TOMY 3allJliTHEHHA y KBiT-
KOBUX IOJBiliHe. 3aBAAKHU IILOMY 3aPOJOK
HaCiHMHU, IO PO3BUBAETLCA i3 3UrOTH,
OTPUMYE 3amac MOKUBHUX PEUYOBUH, AKUN
dopMyeThCca i3 3aIIiTHEHOI IEeHTPaJIbHOI
Kaituau. Ilicaa sanaigHeHHS (POpPMYETH-
cs HACiHMHA Ta OILJIOAEHb, 0 YTBOPIOIOTH

. In. 49. bydosa KsimKu:
ILJILA. _ o 1— muyuHKa; 2 — Mamouka;
IIJII[T — opzan keimkosux, axkuil 30iilc- 3 — pemocmku (8iHO4OK); 4 —

Hioe: 1) 3axucm HACIHHA 8i0 HECNPUAM- Yawonucmuk; 5 — K8imKoHXKa;
AUBUX B6NJAUBIE; 2) NOWUDPEHHS HACIHHA; 6— KsimKonoxe; 7 — ousimuHa

3 ) 3abe3neuennsa npopocCmKi6 NOMHUSBHUMU -

pewosunamu. Ilpum yTBOpeHHI IJIOAIB 3
CTiHKM 3aB’A31 BHUIO3MiHIOIOTBCS: B OJ-

HUX POCJHH OIUIOZEeHb CTa€ CyxXuMm, a 4 2
B IHIIMX — COKOBUTHM. 3a Xapakre- 5

pOM OILTOAHSA PO3pPisHAOTL cyxi (0i0,

ropix, CTPYy4YOK, KOpoOOUKa, 3epHiBKa, A

N . .
ciM’sHKaA) Ta COKOBUTI (dAroma, KicTsaH- In. 50. Bydosa nnody AGryHi-

Ka, H§HYRO, CyHHWuuWHAa, rapOysuwHa, ,_ NAOOOHIKKA: 2 — HACIHUMA:
OaraTokicTAHKa, IIOMepaHenb) IIOAU.  goguiwHiil (3), cepedwiti (4) i

B Ol:IJIO,&Hi PO3pPi3HAIOTHL TpPU YACTUHY:  gHympiwHill (5) wiapu onooHs
30BHIITHIO, CepegHI0 Ta BHYTPINIHIO.

30BHINIHI IIap OIJIOAHA 3BUYANHO TOHKHII Ta 3a0apBJIeHUM, IO
mpuBa0OJIIOE IITaxXiB, TBApUH IJid mommmpeHHsA. CepemHiil miap OIIOTHS
HaMObiJbIlle PO3POCTAETHCA. ¥ CYXUX ILJI0AaX OOOJOHKU KJIITHUH
JepeB’AHIIOTH i cepemHill mIap cTae TBepAMM. ¥ COKOBUTHUX ILIOAAX,
HaBOaKU, CEPEIHIN ITap OMJIOAHA HAKONMUYYE BOAY M BYTJIEBOAU, CTAE
COKOBUTHM 1 COJIOOKWM, IO NIPUBAOJIOE TBapUH-IIOIINPIOBAUIB.
BHyTpimui# map omiIogHS MOKe CTaTH ILJIiBYACTUM ab0 BUIO3MiHIO-
BaTHUCSA B KiCTOUKY I BUKOHY€E 3aXUCHY (DYHKITiIO JJIsT HACIHUHU.

AKi npucTtocyBanbHi cTpaTerii KBiTKOBMX 3a6e3neunau ixHi po3KBiT?

BymoBa Bcix KBiTOK mozmibHa, a (opma, posmipu, 3abapBiIeHHS
pisHOMAaHiTHi, I[0 € MPUCTOCYBAaHHAM IO PidHUX CHOCOOiB 3ammjeH-
HdA. 3a HAABHICTIO THUYMHOK i MATOYOK y KBITIi iX momindioTh Ha
omgHOCTaTeBi, nBocrareBi i HecrareBi. OJHOocMmamesi K8iMmKU MAaIOTh
JIUIIIe MaToOuKy abo TmumHKU. Hampukiaana, y KYKypyasu Ha BepXiBIIi
crebsia 3i0paHi THMYMHKOBI KBiTKU, a B masdyxax JIUCTKiB Ha cTebJi —
maToukoBi. IInjgoK omHiel pocaumHM mOTpaljigde Ha MaATOUYKU KBITOK
iHIIIOI POCJUWHU 3a NOUOMOroi0 BiTpy. /[6ocmamesi keimku MaioTh i
TUYNHKMI, i MaTOUKM. Y TaKUX KBIiTiB MOsKe BimOyBaTucs 3alMJICHHSA
3a JOIOMOI'OI0 KOMAaX UM ITaxXiB.

YTBOpeHHA CYIBiTH Ta iXHa OyJoBa TAaKOXK MAIOTh IPHUCTOCYBAJb-
HUH XapakTep A0 Pi3HUX CIIOCO0iB 3ammjeHHsa. Y KOMaxo3aluJbHUIX
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pocyMH KBiTKHM 3i0paHi B cynBiTTA, mO0Ope moMiTHI Ha BimcrTaHi (KO-
MK COHANIHUKA). ¥ BiTPO3anmMJIbHUX HAABHICTL CYIIBITHL IiABUIITYyE
MMOBipHICTH IIOTPANJITHHSA IIUJIKY HAa MATOUKY (y IIIIIEeHUII).

Ilicna mospiBaHHSA mJaoAM I HACIHHS MagaoTh HEMOJAJIK Bi maTe-
PUHCHKOI POCJIWHU ¥ mpopocTamTh. Ajle HalluacTilne TBapuHU, BOJA,
BiTep IIepeHOoCsATH 1X Ha HOBi MicIHs, ge, 3a HAABHOCTI CIIPUATINBUX
YMOB, BOHHU ITPOPOCTAIOTH i 3a0e3meUyIoTh HNOMIMPEHHA. ¥ POCIUH €
pisHi cmocoOu moIMpeHHA ILIOAIB i HAaCiHHS: caMOmOIIMPeHHA (aka-
1misa), BiTpom (kKynapbaba), TBapmHamMu (JI0OyX), BOMOIO (JaTaTTs), JIIO-
IHOIO (BOJIOIIIKA).

KeiTkoBi + Midosoria ¢ Ax nasusaemuvca naniii 60zi6 na Oaim-
ni, wo dasas im 6iuHYy mosodicmv i be3zcmepmasa?é

KopoTKoO npo rosnoBHe

» KBITKOBI (abo MarHonioditn) — Le rpyna HaciHHUX POCAVH, Han3aranbHiLLMMM
O3HaKaMW SIKMX € KBiTKa, NNig Ta NoaBiiHe 3annigHEeHHS.

» KBITKA (nar. flos, rpeu. anthos) i MNIA (nat. fructus, rpeu,. karpos) — Le reHepaTuBHi
OopraHu KBIiTKOBUX, SKi 3a6e3ne4vytoTb cTateBe PO3MHOXEHHS Ta MOLUMPEHHS.

»  OCHOBHMMM NMPUCTOCYBANIbHUMMN CTPATENSAMU KBITKOBUX € Pi3HOMAaHITHICTb KBITOK
Ta NnoAis, cnocobiB 3anuneHHs 1 NOLUMPEHHS NNo4iB, BUOO3MIH OpraHis.

AifanbHiCcTB

Hasuanvne 3agdanna. Illo 6idpisnae keimkoaei pocaunu? Inme-
aAexkm-kapma 015 noscHenHs. KBiTKoOBI.

Possusanvrne 3agdanna. Axka ponv keimku ma nnody y ’»umme-
éomy uyurai keimrkosux? JJABOPATOPHA POBOTA 6. BynoBa Ta
byHKIII KBiTKU i TLIIOAY.

I[innicne 3aedannsa. Ake npucmocyeéanvHe 3HALEHHA PiZHOMA-
HimHocmi K6imoxk U naodie? Bnpasa 05 peazysanns. Piznomanir-
HiCTh KBiTiB Ta IJOAIB KBITKOBUX.

Pe3syabTaT

OuikyBaHi pe3ynsTaTv HaBYaHHS (Y4YeHb / yyeHuus...)

e nosicHioe: ocobnueocTi KBITKOBUX

» opeaHizosye: IHOPOPMYBAHHA npo ocobnmBocTi BiATBOPEHHS KBITKOBMX

* peaaye ma MOosICHIOE HacmaHo8y: NPo NPUCTOCYBaribHe 3HAYEHHSI PiI3HOMaHITHOCTI
KBiTOK Ta nnoaie ans keitkoBux Ta FOCMOOAPCBKY LUIHHICTb ansa noguHn

Camo + ...

Camonasuanua. Komynikamuene 3asdanns. IlpaBusa B3aemonii y
BipTyaJbHOMY IIPOCTOPI.

Camoouyinwosannus. Penpodykmuene 3a80aHHsa. IlpucrocyBaHHSA
KBiTKOBUX.

«Biology» § 6.3. Flowering Plants.
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Po3cunanocb coHye nunom Keimok,
3eJIeHUM CMiXOM 3acmisnuca mpasu.

Muxatino KoytobuHcokuti (1864-1913) —
YKPAiHCbKUU NUCbMEHHUK

§ 6.4. OPTAHU KBITKOBUX

AHanizyemo! Muxaiino KomroOuHcbKkuii 3HaBCA Ha
6oramimi. Moro ymobi1eHo0 KBiTKOIO Oyia Kpacoas
6eJluKa, SIKY 11le Ha3UBaIOTh HacTypIliero. HasBa poc-
JIMHYU BKAa3ye Ha Kpacy KBiTOK Ta JUCTKiB. A AKi m1e
OpTraHU € Y KBITKOBUX POCJIMH Ta AKe IXHE 3HAYCHHS?

3MICT

flke 3Ha4YeHHA opraHiB pocauH?

MaseHbKi uM BeJUKi, AepeB’AHUCTI Y1 TpaB' AHUCTi, OMHOPIUHI UM
OaraTopiuHi HazeMHi POCJAMHU CKJIAZAIOTHCA 3 OJHAKOBUX YaCTHUH, IO
iX Ha3WBAIOTh OPraHaAMM.

OPTAH - uacmuna opzanismy, wo mae nesny 6ydosy, 3aimae
nesHe NoJOMCeHHA i BUKOHYE 8i0n06i0HI ynKuyil. Yci opranu HaseM-
HUX POCJUH MOJiJISAIOTH HA BeTeTATUBHI Ta reHEpPaTUBHI.

BereraTuBHi opranu — opzaHu, W0 6UKOHYIOMb OCHOBHI HUMMEBL
¢dyuryii. TakuMu yTBOpaMu B Ha3eMHUX POCJINH € KOPiHb Ta HariH.
Kopiup — 1me oprad, GKuii BUHUK AK IIPUCTOCYBAHHS 0 JKUTTA B
I'PYHTi, a marii — Ije HaJ3eMHUUN opraH, NPUCTOCOBAHUMN 0 JKUTTH
B HOBiTpAHOMY cepemoBuillii. BoHu 3a6e3neuyroTh KUBJIEHHS, (oTO-
CUHTEe3, IUXaHHA, TPAHCIIOPT PEYOBUH TOIIIO.

I'enepaTuBHi opranu — opzaHu, AKi BUKOHYIOMb QYHKUIIO Popmy-
6AHHA 3A4AMKI6 HOB020 NOKOJLIHHA, IXHb020 3AXUCMY MaA PO3CEJLeH-
na. IlpurjaagzoM TakMX OpPraHiB € IINIIKA 3 HACIHHSAM Yy COCHH YU
SAJNHN, KBiTKA, HACiHMHA ¥ ILIi Yy KBITKOBUX POCJIMH.

Pocaunu + Feorpadia ¢ Bamvriswunotw kpacosi € Andu. le pos-
mauwosari yi zopu?

AKi 0c06/MBOCTi KOPEHIB Y KBiTKOBUX POC/AUH?
Kopias — uye gezemamuernuili opzan, AKuil
Yymaeopioe nidlemny cucmemy it 3abe3nevye MmiHe-
PabHe HCUBJLEHHS POCAUH MQA IXHE 3AKPINJeH-
HA 6 Tpynmi. Y PiBHUX I'PyH Ha3eMHUX POCIUH
KOPiHbL Mae pisHe IIOXOMKeHHSA. ¥ KBITKOBUX 3a
UM KPUTEPiEM PO3PiI3HAIOTH 20./108Hi, 000amKo-
8i Ta 0iyHi KopeHi. '0JT0BHI KOpeHi yTBOPIOIOTHCS
i3 3apOAKOBOTO KOPiHIIA, JOOJATKOBI — i3 TKAHUH
narona, a 0iuHi — (POPMYIOTBCSA HA TOJOBHOMY |5 51. KopeHesi cuc-
Ta gomarkoBuxX. CyKyIHICTB yciXx KODEHIB pOC-  memu: 1 — cmpuxHe-
JUHU — IIe KOpeHeBa cucremMa. PO3pi3HAIOTL ABa ea; 2 — MU4yKysama

J

107



OCHOBHiI TUNUN KOPEHEBUX CHUC-
TEM: CMPUXNCHe8Y Ta MUUKY-
eamy. CrpukHeBa KOpeHeBa
cucTeMa yTBOPEHAa I'OJIOBHUM Ta
OiuyHMMU KOpeHAMU, MUYKYyBa-
Ta — JOSATKOBUMU M OiUuHMMU.

Kpim ocHOBHUX QYHKIIiH,
KOpPiHb KBIiTKOBUX MOYKe BH-
KoHyBaTu i immi. Taki Kopeni

HabyBaloTh HOBUX O3HAK Oy/0BH bydoea 6pyHbku (B): 1 — 3a4amkosi

u YTBODIOIOTH  BUAOSMIHU:  ,cmuy- 2 — 3ayamkoei Keimku; 3 — moKpueHi

HUX PEYOBUH Yy TOJJOBHOMY KOpe-

Hi (MOpKBa, 0YPAK); O0y1600K0peri — BiAKJIaJaHHA MOKUBHUX PEUOBUH
B OiYHMX KOpeHAX (KOp:KUHA); N08IMPAHI KOpeHi — MOTJIMHAHHSA BOIHU
3 moBiTpsa (opxinei); duxanvHi KOperi — clelialisylTbCsa Ha AUXaHHI
(GonoTHUI Kumapuc); xo0yJvbHi KopeHi — omopa Ta YTPUMAaHHSA
pociauHu (KYKYypy[ns3a, MOHCTepa); KOPeHi-npucCoCKU — KUBJIEHHSA
A TOPUKPIIJIEHHS POCJAWH-TApasuTiB (IOBUTHUIA, OMeJa); KOPEHi-
npuiinku — 3aKpillJIEeHHS POCJWHU Ha OIOPi (IIJIFOII).

In. 62. bydoea nazoHa (A): 1 — 8y3on;
2 — MiXXey3ris; 3 — nasyxa nucmka.

Lo Take narin?

ITATIH - uye sezemamu6HUllL Op2aH, W0 YmeEOpHwE HAODICMHY
YaCMuHY POCAUHU I 3a0e3neuye nepemiuleHHs Pe4O08UH, ONOPY ma
38’A30K OpzaHis pocauHu 68 €0ure yine. 3a OyIOBOIO MariH CKJAIHIi-
muii 3a KOPiHb. Y HbOMY PO3Pi3HAIOTH cTe0JI0, JUCTKU Ta OPYHBKU.
Cmeb6no — 1ie Bich IaroHa, A0 AKOI IPUKPIMJIOIOTHCA JIUCTKH,
OpyHBKU, KBiTKM. BOoHO 3a0e3meuye 3B’sI30K MiK yciMa uacTHHAMU
pociuHU. AJle OCHOBHA (PYHKI[isA cTebJa — TPAHCIOPT HEOPTaHIUHUX
Ta opraHiuHumx peuoBuH. CTEbJI0 yTPUMY€E AUCMKU, OCHOBHUMU
byHKIiaMu dAKUX € @(OToCUHTES,
IUXaHHS Ta BUIAPOBYBAHHS BOIMU.
Bpynesxa — 3avyaTKOBUU 1ariH,
AKUN Mae 3avyaTKu ManOyTHBOTO
cTebJ1a, JIUCTKiIB Ta KBIiTOK. 3aBISAKU
OpyHbKaM IIariH MOJKe TaJIly3UTHCS
1 yTBOPIOBATU CUCTEMU IIAroHiB, IO
30i/BIITy€ MJIOITY JKUBJIEHHS POCJIKH.
PospisHdoTh reHepaTuBHiI Ta Be-
reTaTUBHI OPYHBKM, a 3a pPO3Tallly-
BaHHAM Ha IaroHi — BepXiBKOBi Ta
Oiuni. IlaroHm pisHMX pOCJAMH Bin-
piBHAIOTHCA 3a OaraThbMa O3HaKaMU.
3a MOXOMKEeHHAM BUOKPEMJIIOIOTD 20- In. 53. HadsemHi (1) ma nid3emHi
M08HUIl (YTBOPIOETHCA i3 3apOAKOBO- (2) 6udosmiru nazotie
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ro marora) Ta 0iuHi (yTBOPIOIOTHLCA Ha T'OJIOBHOMY), 3a (DYHKI[IAMU —
gecemamuéHi (BUKOHYIOTh OCHOBHiI KUTTeBI (QYHKIIII) Ta zenepa-
mueHi (yTBOPIOIOTH KBiTKH!).

OKpiM OCHOBHUX (PYHKIIiH, IIariH MOKe BUKOHYBAaTH I ITONATKOBI
(byurmii, sminoooun cBow OymoBy. HailimommpeHnimumu € Haa3eMHi
(1 — koaturu; 2 — 8yca; 3 — eycuku) ta miazemui (1 — oyavou; 2 —
Kopenesuwa; 3 — yubyauHnu) BUA03MiHN naroHiB. Bouu 3xificHIOOTH
3amacaHHA IMOKUBHUX PEUYOBUH, BEreTaTHBHE PO3MHOYKEHHS, 3aXUCT
BiJ moimaHHS Ta BTPATU BOAU, IPUKPIMJIEHHS ITiJ Yac POCTY.

KopoTKoO npo ronoBHe

)  OPIAH — ue yacTvHa opraHiamy, gka Mae nputamaHHy i OyooBy, 3aiMae NeBHe
MONOXEHHS N BUKOHYE NeBHI doyHKLUii. OpraHu NoginstoTb HAa BEreTaTuBHI Ta reHe-
paTUBHI.

) [onosHi, fogaTkoBi Ta BiYHI KOPEHi KBITKOBUX YTBOPIOKOTb CTPUXKHEBY ab0 MUYKyBa-
TY KOpEHEBI CUCTEMU. Y Pi3HMX YMOBaXxX iCHyBaHHSA ()OPMYHOTbCS BUOO3MIHU KOPEHIB.

) TlariH — ue BeretTatMBHWI OpraH, y sKOMy pO3pi3HAOTb CTEDMNO, IMCTKM Ta BPYHBKN.
Y pi3HMX ymMOBaXx iCHyBaHHSA (hOPMYIOTLCH NPUCTOCYBarbHi Pi3HOMaHITHI BUOO3MiHU
MaroHiB.

AifanbHICTB

Hasuanvne 3agdannsa. Yum éezemamuéni opzanu 6i0pi3HA0OMb-
ca 6i0 zenepamuenux? Inmenexm-kapma 014 ananisy. BereratuBHi
OpraHm.

Possusanvne 3asdanna. Ake 3navenna 6u003MiH KOPEHiE KEim-
koeux? IIpakxmuuna énpasa. BumodamMiHu KOpeHiB.

Ilinnicne 3a80annsa. Ake zocnodapcvke 3HAYEHHA PI3HUX 6U0O-
3min nazonie? Bnpasa 0as nepexoHarHocmi. BumosmiHu maroxis
KBITKOBUX Ta JIOJUHA.

PesyabTaTr

OuikyBaHi pe3ynsTaTyv HaBYaHHSA (Y4eHb / yyeHuus...)
* aHarnisye 3HaHHsA: npo BETETATUBHI OPTAHU KBITKOBUX

» aHanisye pesynbsmamu: IHOOPMYBAHHA npo BMA03MiHM KOPEHIB KBITKOBUX

* susesnsie nepekoHaHicmb ma obrpyHmosye: TOCIMOOAPCBLKY LIHHICTb Bugo-
3MiH OpraHiB KBiTKOBUX

Camo + ...

CamonasyaHHsa. Ilisnasanvne 3as80anHus. IIpaBuiao-opieHTHD
«CTBOpEeHHS KOJIEKITili».

Camoouiniosanns. IIpodykmueno-KoHCMpPYKmMueHe  3a60aHHA.
dyHKIIII KopeHd I mmaroHa.

«Biology» § 6.4. Flowering Plants Organs.
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Ckinoku pisHux mpae! | 8 KoxHoi ceoi kgimu.
Oueienoosue.

Mauyo bacwo (1644-1694) — AnoHcbKul noem

§ 6.5. PI3BHOMAHITHICTb KBITKOBUX

OLI,IH}OGMO. Ha 3emai icuye HeI/IMOBlpHa pisHO-
MaHiTHicTH, KBiTOK. OmHi HempumirHi, 60e3 3amaxy,
iHmTi — sickpaBi Ta samarnHi. OgHI YyTBOPIOIOTH ITHJI-
Ky BeJIMUe3Hy KiJbKicTh, iHIIL — MaJjo. ¥ mpupoxi
TUCAYOJIITTAMU CTBOPIOBaAJacA IA PiBHOMAaHiTHICTH
KBiTiB. IK BU gymaere, 3 KOO METO0?

3MICT

3a AKMMM O3HAKaMU PO3PIi3HAIOTb FPYNU KBITKOBUX?

Hait6inpimmumMu Ta HalpisHOMAHITHINNIMMM TpyoaMH B CydYacHil
cucteMi KBiTkOoBuUX € OgHomoanrui (MonokoTu) Ta CrpaB:KHi JBOIOJIb-
Hi (EBOIUKOTH]).

OxHOmoIBHI MalOTh y HaciHuMHI oxHy cim’amosio. ITpore B Hill He-
Mae€e MOKUBHUX peuoBuH. el 3apoaAKOBUM JIUCTOK, AKUI HA3WBAIOTH
Wumrom, YCMOKTYE IIOJKMBHI PEUOBMHU 3 PEe3ePBHOI TKAHMHU HAaCi-

HUHU — €HIOOCIIepMYy.
R 4

V -

~

OpHa MwuykyBaTa XKunkyBaHHsi Ctebrno 6e3 OuBgiTnHa YacTtuH

cim’sagons KopeHeBa ayrose Kambito npocra KBITKW
cuctema abo niHiiHe KpaTHo 3

In. 54. O3Haku 0OHOOOIbHUX POCUH

T'onoBHu#i KOpPiHb y HUX BigMHpae paHO, 3aMiCTh HHOT'O PO3BUBA-
IOThCA MOJATKOBI KOpeHi, AKi (pOpMyIOTh MHUYKYBATy KOPEHEBY CU-
cremy. Kambito HeMae, TOMy IOTOBINeHHs cTe0ia oomMekeHe. JImcTKu
IIpOCTi, AK IIPaBUJO, MAlOTh AYroBe ab0 IlapajiesibHE KUJIKYBaHHA.
Yuciio yacTUH KBiTKM KpaTHE TPhOM.

CropaB:kHi 1BOT0IBbHI MAaIOTh ABi ciM’ 1011 B HaciHuHI. Y HUX Mic-
TATHCA 3allacHi ITOKUBHI PEUYOBUHU, SIKi IIPOPOCTOK BUKOPUCTOBYE
I PO3BUTKY.

0B @

[OBi CtpuxHeBa  XKunkyBaHHA Crebno OuBiTvHa l-IaCTMH

cim’sgoni KopeHeBa ciTyacte MICTUTb noasilHa  KBIiTKM KpaTHO
cuctema Kambin 4 abo 5

In. 55. O3Haku cripaexHix 08000/1bHUX POCIIUH
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Y IBomOJILHUX 3a3BUYAli PO3BHHEHA CTPUIKHEBAa KOpeHeBa CHCTeMa,
OCKIJIbKU TOJIOBHUM KOPiHb, AKUIN YTBOPIOETHCA i3 3aPOJAKOBOT0 KOPiH-
I, JKMBEe TPUBAJIUN yac. BiabIrIicTh ABOAOJIBLHUX y cTebsax Ta Kope-
HAX MAalOTh KaMm0Oill, AKMil 3a0e3medye picT IIMX OPraHiB y TOBIIUHY.
JIucTKY IBOMOJILHUX MAalOTh 3BUYAMHO ciTuacTe KUIKyBaHHsA. OCHOBHE
YHCJIO YaCTUH KBiTKU 31e0ibIIIOT0 HOpiBHIOE a00 KpaTHE 5, pixmre 4.

LLlo Bu3Haya€e Ha3BM OCHOBHUX POAUH?

3araJibHi yABJIeHHA 1po rpyny OxHomoabHi gaoTh poauHu ToHKO-
HOTOBIi, Jlimifini, IliBENKOBi, 303yauHIeBi, Ilaxbmosi, OcoKkoBi Ta iH.
Poanuu o6’equyoTh 0JU3bKI pogu, IO MAIOTh CIILJIbHE IIOXOIKEeHHS
1 MeBHY CYKYHOHICTH CIiIBHUX O3HaK. Pim — Ile cucTremMaTuyHa Kare-
ropida, mo moB’s3ye cmopimHeHi Buau. HaykoBy HasBy pomy Io3Ha-
YaloTh OJHMM CJIOBOM, a BHUAOBi HasBum — aBoma. HampurJjaazn, ping
Toukonir, Bujg ToHkoHiz ayuwruil. Ha3Bu poauH NoXogATh Bil Ha3B
THUIIOBOTO POAY, M0 AKOT0 HaJIeXKaTh POCJUHM 3 HalXapaKTEePHIiIINMHI
O3HaKaMW POIMHU.

TonKOHO0206i: KBITKU TpUUJEHHI APiOHIi 3i CIPOIIEHOIO OIIBiTHHOIO
(0,T5M,), 3i6paHi B KOJOCKH, III0 YTBOPIOIOTH CYIBITTS CKJIAOHUI KO-
JIOC, BOJIOTH, IIOYATOK, ILJIiJ — 3epHiBKA 3 PO3BUHEHUM €HIOCIIEPMOM,
cTe0JI0-COJIOMIUHA, Jo0Ope PO3SMHOMKYIOTHCS 3a JTOIIOMOT0I0 KOPEHEBUII]
(pomu Tomkowuir, Ilmenunsa, dKuro, dumine, Puc, IIpoco, Kykypy-
nza, ITupiii, TumopiiBka, Kosuia).

Jinidni: KBiTku TpuujgeHHi 3 mpocTo onBiTuHOW (03,5T¢M,),
CYLBITTS — KUTHUIA, ILIiA — KOPOOOUKA, 3alacjnuBi OpraHu — TiJIbKU
nuoyauau (poxu Jlinisa, Tionpnan, Pabuuk, 3ipoukn).
3a AKMMM O3HAKaAMMU BigPi3HAIOTb POAUHU CNPAaBXHIX ABOAO/IbHUX?

Y ckiaani rpynu Taki poawnu, ak: sKosrenesi, Bo6osi, Ilummmu-
HOBi, I'apOysosi, Kanycrtani, IlacaromoBi, AiictpoBi Ta iH. Ix Bin-
PiBHAIOTHL 3a OaraTbMa O3HAKaMM, cepel SKMX OCOOJHBOCTI OyaoBU
KBiTOK, THUIIX CYIIBITh Ta IIJIOLiB.

Bobosi: kBiTka I’ aTnuneHHa YoBHUKONOAI0HA (Y (5) 11, 042 T(9)+1 My),
njaixg 06i6, YTBOpPeHHA Ha KOPeHAX OyJIL00YOK i3 OyJIbOOUYKOBUMU
OaxTepiamMu, AKi 3maTHI 3acBoioBaTu armochepHHUii asor (ropox,
KOHIOIIINHA, JIONWH, JIOIlepHa, KBAacOJis, TOPOIIOK).

IHTunwunosi: KBiTKa II’ITUYJIEHHA 3 BEJUKOIO0 KiJbKiCTIO THUYN-
"HoK (Y;II;T,.M, abo.), Hag3BUUaliHA PiBSHOMAHITHICTH CYIBiTH (KUTH-
1A, IMUTOK, 30HTHK) Ta IJIOAIB (KicTAHKA, OaraTokicrauka, A0JIyKO,
CYHHNYMHA, Pi3HOMAHITHICTL HPHCTOCYBaHb M0 KOMAaXO3aNMJIeHHS Ta
MIOMINPEHHA TBapuHaMu ( IIUIIIINHA, A0JyHs, IPyIa, CANBa, BUIITHSI,
MaJInHAa, OKUHA).

Kanycmani: xBitka uorupuunensa (Y4,J0I,T,.,M;), cyusirra -
KUTHUIA, IJIiT CTPYYOK ab0 CTPYUYEUOK, MAaOTh HPUCTOCYBAHHSA [0
MOCYIILJINBUX YMOB IiCHYBaHHfA: HASBHICTHL ONYIIEHOCTI cTebJa
(rpunuKku, ripuuId), BOCKOBOTO HAJBOTY Ha JIMCTKax (Karycra),
YTBOPEHHS KOPEHEeILIOAiB (peabKa, peaucKa, XpiH).
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Ilacnvonosi: I’ ATUYJIeHHA 3POCJIONENIIOCTKOBA KBiTKa
(9115 T5) M;), cynsiTrTa — KUTHLA, LA Arofa (IaciaiH, KapTOILIA,
nomimopu, Oaxjgaxkanu) abo Kopobouka (TIOTIOH, OJeKoTa, AypMaH,
MeTyHiA), 34aTHI HAKOMMYYBATU OTPYHHI PEUOBMHU B Pi3HUX CBOIX
YacTUHAX.

Aticmpoegi: KBiTKU pi3HUX TUIIB (TpPyOdUacTi, A3MUYKOBI, JiKOMO-
niOHi), moemHAHI B CYIBIiTTS KOIIMHWK, ILIig — ciM’sHKa (COHAIIHUK,
Kyanbaba, Jiomyx, OyAsiK, OCOT, BOJIOIIIKA, YOPHOOPUBIII, poMaIIka,
Xpu3aHTeMa, IIOJUH, alicTpa), KOIINKN 3aKPUBAIOThCA Ta BigKpuBa-
IOTBHCS B IIEBHUU yac HoOu.

KopoTKo npo rosnoBHe

» B ocHoBy knacudikalii KBiTKOBMX MOKMAAEHO KiNbKiCTb CiM’S40Nen y HacCiHUHI,
TWN KOPEHEBOI CUCTEMM, HASAIBHICTb OiYHOI TBIPHOT TKAHMHW — KamBito, XXWIKyBaH-
HS JINCTKIB, KiNbKiCTb YaCTUH KBIiTKM TOLLIO.

» CnopigHeHi BUAM pocnuH 06’ eQHYI0TLCA B POAM, @ PO — Y POOVHMN.

) PoouvHu BiOpi3HAOTL 3a baratbmMa 03HakamMu, cepen SKMX BU3HaYanbHUMWU € OCO-
BnuBoCTi ByaOBY KBITOK, TUMW CYLIBITb Ta MOAIB.

AianbHICTD

Hasuanvne 3agdannsa. Axi npuvunu pidHomanimuocmi Keim-
koeux? Inmenexm-kapma 0as ouyiHo8aHHsA. PisHOMaHITHiCTHL KBiT-
KOBUX.

Possusanvne 3agdanHsa. fAke 3HaAYeHHA Ona AO0UHU MaAOMb
3HAHHA NPO HanexHicmb pocaurH 00 miel wu iHwoi podunu?
IIpaxkmuuna énpaséa. BecTaHOBIIEHHA HAJIEXKHOCTI POCJIUH [0 TEBHOIL
POIVHU.

Ilinnicne 3a60anna. Axi pocrunu Ha3uearomsv KyaromypHumu?
Bnpasa dasa eubipkogocmi. OCHOBHI Irpyniu KyJIbTYPHUX POCJIVH.

PesyabTaTr

OuikyBaHi pe3ynkTaT HaBYaHHA (Y4YeHb / yYyeHuus...)
* OUjHtO€E: NpuYnHK pisHomaHiTHocTi OAHOOOJIbHUX Tta CMPABXHIX ABOOOJb-
HUX
* ouiHroe pesynsmamu: IHOOPMYBAHHSA ons BCTaHOBNEHHSI HaneXHOCTi POCNUH
[0 NEBHOT pOANHU
* guserse subipkosicmb ma OUIHIOE 3HaYyWicmpb. KynbTypHUX pocnuH Ta ix FOCMO-
OAPCBKY UIHHICTb ansa nogmHn

Camo + ...

Camonasuanusa. I[inHicHo-emoyiilHe 3ae0anns. HoBi Hampamirm
OiATPUEMHUNBKOL AiAnbHOCTi. Bnpasa. Pociuuu B Moi#l miagnmpueMm-
HUIbKiH AiAJBHOCTI.

Camoouintoeanns. Ilpodykmueno-meopue 3ae0anHsa. Biosoriuni
0COOJIMBOCTi POJWH.

«Biology» § 6.5. Variety of Flowering Plants.
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MpocTi cyuBiTTA

CknagHi cyusiTTa

Mnoau

CTopiHKa inrocTpauin
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CKknagHu 30HTUK

30HTUK

i

MNovaTok

Bonotb

In. 56. PisHomaHIimHicmb cyugsimeb
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Cyxi Cokosumi
OpHoHaCIiHHI BaraTtoHaciHHi OpHoHaCiHHI BaraTtoHaciHHi
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[opix [opilok Ctpyyok JluctaHka CknagHa KicTsiHKa lapbyauHa NMomepaHeLb

In. 57. PisHomaHimHicmb risiodie
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HaltiHixHiwi pocnuHu npoknadaome cobi winsax yepes
Hatixxopcmkiuly 3emi1io, Yepe3 mpiwjuHu ckeno. Tak i do6poma!
leHpi [Jesio Topo (1817-1862) —

aMepUKAaHCbKUU NUCbMeHHUK, Hamypasaicm

§6.6. HACIHHI POC/IUHMH
TATOCNOAAPCbKA UIHHICTb NPUPOAU

Mpuragyemo! 3a cBoro 6araToBiKOBY icTOpito J0AVHA Ha- PP
BUMJIACA BUPOIIYBATH Pi3HI POCIMHU: IIIIIEHUIIO W JKUTO, '
BUHOTPAJ i MaJMHy, MOPKBY i OypAK, Oepe3y ¥ JjuIry,
JKOPKUHU U alicTpu... [ledaKi pocamHu, HaIpUKJIag, Kap-
TOILISA, 0e3 yJacTi JIOAUHW He BUXKUBYTH. ['opoOuHa, Ha-
BIAaKH, JIETKO OOXOAUTHCA 0e3 JOIIOMOIrHu JIOIAMHU. M
KYJIbTYPHI POCIWHU BiAPi3HAIOTHCA BiJ TUKOPOCIUX ?

3MICT
flKke 3HaYeHHA HaCiHHUX POC/UH Y Npupogai?

Haciamni pociuHu OepyTh y4YacTh y CTBOPEHHI Ha3eMHUX NPU-
pomuux exocucreM. TymHpapa, Taiira, Jicu, cTemu, JYKU, IIyCTeJi I
HaIliBITyCcTeJIi — IIi BeJuKi reorpadiuHi 30HM iCHYIOTh 3aBIAKU PYHK-
I[IOHYBaHHIO T'OJIO- Ta IIOKPUTOHACIHHUX pocyinH. OcobJyinBe 3HAUEHHSA
B IPHUPO/i MAIOTh PisHi Jicw: BiuHO3eJIeHi XBOMHI, JUCTONaAHI HIIPO-
KoJuCTAHI, 3mimani. Ili ekocucTeMu miATPUMYIOTH iCHYBaHHSA PidvoK,
3a1o0iraoTh PyHHYBAHHIO I'PYHTIB, PEryJIOIOTh CKJIAL aTMOC(epHOro
MMOBiTPsI, YTBOPIOIOTH MiCI[sI iCHYBaHHS AJIA JKUTTA 0araTbox MiKpo-
opraHismiB, pocauH, rpubiB i TBapuH. BamauBumMu mJjia IPUPOAU €
i TpaB’aAHiI 6iomu (cTemu, caBaHHM, Ipepii, mamiacu), IO € Ha BCixX
KOHTUHEHTaxX i MicTATh OiJbINTYy KiJIbKicTh OioJOTiuHMX BHUIIB, aHiXK
Talra 4m Jicu MOMipHOTrO KJiMaTUYHOTO MOACY.

Ymeopenna opzaHivHux pewoéuH. BoHU yTBOPIOIOTH OpPraHiuHY
peYoOBUHY, UMM 3a0e3IeUyIoTh KUTTA TBAPUH CYXOAOJYy. 3eJeHi
JUCTKHU, KOpa, JepeBuHAa, BUJO3MiHM KOPEeHiB Ta IIaroHiB, HaciHHA,
KBiTH, INIOAW CJIYT'YIOTH IIOYATKOBOIO JJAHKOIO HaWPi3HOMAaHITHIMIMX
JIQHITIOTIB JKUBJIEHHSI.

I'pynmoymeopenns. BigMepii peIITKM HACIHHMX CTAHOBJIATEH
OCHOBHY Macy pPOJIOUOi YaCTHUHU TI'PYHTY. SaCBOEHHA XiMiuHUX
€JIeMeHTiB, CUHTEe3 OPraHiuYHUX PEeUYOBUH, MOBEPHEHHSA iX y I'PYHT €
OCHOBHHMMMU JIAHKaMU 0i0JIOTiYHOTO KPYyroo0iry pedyoBUH.

Ymeopennsa zipcvkux nopid. 3i cMosin AaBHIX ToJ0- Ta IIOKPUTO-
HAaCiHHUX POCJHH YTBOPHUBCS OYPIITHH. SAJUIIKM BUMEPJIUX POC-
JIMH-BYTJIEYyTBOPIOBAUiB CKJAaJal0OTh OPraHiuHy Macy BUKOITHOTO
BYTiJIJIs Me3030MChKOI Ta KailHo30lchKol ep. Tak, Byrinaa [Hinpos-
CbKOT0 OaceilHy CTBOPEHe JAepeBaMM MaBHIiX 3MiIIaHUX JIiCiB.

Cmeopennsa ymos icnysannsa. Ha mepeBax ocCesgiOTbHCA POCIUHU-
emidpiTi, rpubu-mapasuTH, OepeBa € MiclieM NPOKMBAHHSA TBapuWH,
AKi OyAyIoTh THi3ma UM *KUBYTh Y OYILJIax.
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flke 3HAYEHHA HACiHHUX POC/AUH ANA NOAUHN?

Ilpukaanu 3acTocyBaHHS AUKOPOCAMX 1 KYJABTYPHUX HACIHHUX
POCJIMH MOMKHA BiAIIyKaTH B OyAb-AKil rasysi OJisTJIbHOCTI JIIOIMHU.

Cinvcvke, qicoge ma 8o0He zocnodapcmea. Kopmosi TpaBu (ko-
HIOWUHA, JOUyepHa, mumoiieka, HumHsak), KopeHermonu (Kop-
Mosuil Oypak, Kopmogi kabayku), CUJIOCHI KyabTypu (Kykypyodsa),
depHOypaskHi (08ec, AuMiHb) BUKOPUCTOBYIOTHCA Ha KOPM y TBa-
PUHHUIITBI I PUOHUIITBI, AJIA BiATBOPEHHA Ta BiJHOBJEHHS JIICOBUX
pecypcis.

Ilo6ysena npomucaogicmsv. TexHIUHI KyJbTYpU BUPOIIYIOTH 3 Me-
TOI0O OTPUMAaHHA CUPOBUHU AJIA BUPOOHUITBA IPOJOBOJBUUX 1 IIPO-
mucaoBux ToBapiB. Ile osifini (conawnuk, onusa, cosa, apaxic, panc),
IYKPOBi (yykposi Oypaxku @ mpocmuHa), BOJOKHUCTI (6a808HUK,
JIbOH, KOHONJi) POCIUHMU.

Ilepepobra npomucnogicmyv, 6ydieHuymeo. JlepeBuHa € CHDOBUHOIO
I XiMiuHOI MpOMMCJIOBOCTI (MOOYBaOTh CKUIIMAAD, alleTOH, CMOJIN),
BUTOTOBJIEHHSI TAIepy Ta IITYYHOTO IMOBKY, I[IHHUM OyIiBeJIbHUM
MaTepiajgoM, a TaKOK AK MaJIMBO.

Opezanizauyia xapuyeanua. Hacinua, niaonu, Kopa, KOpeHi, JUCTKHU
MiCTATH PEUOBUHU, III0 BUBHAUAIOTH IXHE XapuoBe 3HaUeHHA. Tak, Ha-
CiHHA cocHU Kedposoi cubipcbkoi, BimoMe AK «KeIpOBi ropimim», Ta
COCHU imadJiilcbKOl BXXUBAETHCA B 13Ky, CceplieBHHA ITaJbM, KOKOCOB1
ropixm BUKOPUCTOBYIOTHCA IJIsI OTPUMAHHSA OOPOIITHA, ILJIOAW BaHiJIi
YU TOCTPOTO IePIo — AK mpAaHomli. Cepex KBITKOBUX 0COOJIMBe 3HA-
YeHHs MalThb 3€PHOBi (nweHuus, puc, zpeuka), 3epHO0000Bi (20pox,
cos, K6acoas), oBoueBi (kanycma, 6ypsak), bamranai
(kasynu, eapoysu, Ouni), naonoBi (22i0Hi, KicMmoOYKO-
61) TOIIIO.

Haywxosa OdiaavHicms. HailiBimomimumm momesb-
HUMM HACiHHUMU POCJIIMHAMU € 2YCUMKA 36UYAIHA,
KyKypydsa uykpucma, packa zopbama, puc nocis-
HUll, JIOUEepHa NoCiBHA.

Oxopona 300pog’s. EdipHi o0xii, XUBUIA XBOMH-
HUX BUKOPUCTOBYIOTBHCA [JIA OTPUMaHHA Oanb3aMiB, [n. 58. [ycumka
kam@opu. HaiiBimominii sikapchbKi KBITKOBiI pociu- 3euyaliHa —
HU — eaJepiana Jikapcvka, 2ai0 Koaiouuil, depesiii 8i0oMul moderb-
36uvailnuil, 36ipo0iil 36uuailnuil, Kalurna 3éuyaiinag  HUY OPeaHIsM
ra in. HaiisaTpeOyBaHiIlImM1U Ha PUHKY JiKapChbKUX
POCIIMH € pO3MmMOponwia nasmucma, M ama nepuesa, exiHaues
nypnyposa, pomauwika JaiKapcvka, wasnis AyuHa, meJica JiKapcvra,
aaeanda 8yYy3vKoaucma.

Mucmeymeo, cnopm, posgazu ma e8ionouuHok. Ille y Bucaumx
cagax Cemipamimzu ¢irypm TurpiB, CJIOHIiB, BeaMeniB, KPOKOIMJIB,
OJIeHiB (hopMyBaJMCSA 3 THCY Ta CAMIIUTY. ¥ JaHAIIa(dTHOMY AHU3aliHL
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BUKOPUCTOBYIOTh JeKOPaTUBHI XBOWHiI (myi, kunapucu, AJIUHU)
Ta KBiTKOBi: IeKOpaTuUBHI JaepeBa, KyIIi, JiaHu TpaBu, KiMHATHI
POCJIMHHA.

Y 4omy CYTHICTb paLioOHa/ZIbHOIO rocnoAaproBaHHA?

HacimHi pocamHM € BaKJIMBOIO CKJIQAOBOIO IIPUPOJHUX Oiosoriu-
HIX pecypciB. IXHe BUKOPHUCTAHHA 3MifiCHIOETHCA 3 €KOJIOTiUHOI0, ic-
TOPUYHOIO, T'OCIIOAapPChbKOIO, OCBiTHLOIO, HAYKOBOIO, PeKpealriiHoIo,
osnoposuoio Ta iHmoo MmeToo. 'OCIIO/JIAPCHBKA IIIHHICTD Haciu-
HUX POCJUH IIPOSABIAECTHCA B 3a0e3leueHHI ITOTPed IIPOMMCJIOBOCTI,
TBAPUHHUIITBA, OMKIJIBHUIITBA, JIICOBOTO, MUCJIUBCHKOIO Ta PUOHOTO
rocmomapcTB. Po3ymMHe rocrmogapoBaHHA, SKe He IPU3BOAUTHL 10 He-
TaTUBHUX 3MiH POCJIMHHOTO CBITY, HiATPUMYE Ta HiABUIIYE IPOAVK-
TUBHICTH POCIMHHUX YI'PYIIOBaHBL ab00 OKPEeMUX POCIMHHUX 00’ €KTiB,
Ha3uBaE€ThCcA pauyioHanbHum. Po3poOka HayKOBUX OCHOB TaKOI'O TIO-
CIIOZlapIOBAaHHA — T'OJIOBHE 3aBIaHHS POCHIMHHHIITBA. I Hayka rpyH-
TYEThCA Ha 3HAHHAX TaKUX OIlOJIOTiUHMX MUCIUILIIH, AK: OoTaHika,
(¢iziosorisi pocyMH, CeJIEKI[id POCJMNH, €KOJIOTis, TeHeTHWKa Ta iH.
B ocHOBi cyuacHOro paijioHaJIbHOTO TOCHOIapiOBaHHS Ta BUKOPU-
CTAaHHSA POCJNHHUX PECYPCiB JEKUTH ifies €IHOCTiL CBITY, PO3YMiHHSA
3araJbHOTO B3a€EMO3B’ A3KY SBUII] ITPUPOIHU.

KopoTKoO npo rosnoBHe

) HaciHHi pocnvHM € OCHOBHOI CKMaZoBOK YaCTUHOK POCIIMHHOMO MOKPUBY MiCiB,
nykK, cTenis, NigTPUMYHIOTb i BNAIMBaKOTb MNPY LiIbOMY Ha aTMo-, rigpo- i nitocdepy.

) Tocnogapcbkka LiHHICTb HACIHHUX POCIUH BU3HAYAETLCS TXHIM BaXXKNUBUM 3HaYeH-
HAM Y HaMPi3HOMAHITHILLNX rany3sax eKOHOMIYHOI AisiNIbHOCTi JIIOOVHMN.

) PauioHanbHe rocnogaptoBaHHsi nependavyae BUKOPUCTaHHSA NPUPOSHUX POCITMHHMX
pecypciB B obcsarax Ta cnocobamu, ski 3abesnevyoTb CTanui pO3BUTOK MpUpoan Ta
cycninbCcTBa.

AianbHICTD

Haguanvne 3agdanna. Aka ponv HaciHHUX pPOCAUH Y npupodi?
CmpykmypyearnHnsa 3HaHb. 3HaUEeHHA HACIHHUX Yy IPUPOII.

Possusanvrne 3a80anna. ke 3HaveHHA HACIHHUX O0aa nr00unu?
Ingopmayitina enpasa. I'anysi BUKOpuUCTaHHA HACiHHUX Yy AifAJIbHO-
CTi JIOOUHU.

IlinHicHe 3a80aHHA. Y womy HeoOXiOHiCMb YCEi00MACHHA 6adic-
aueocmi payionanvHozo npupodoropucmyeanna? Ilpezenmauis
npoekmy Ha 00HY i3 6UOPAHUX MeM.

Camo + ...

Camoouinwoeannsa. Aki moi pesayrvmamu Ha6wanvHoi dianvHocmi
6npo0doex memu?

Hiaznocmysaavre 3a8danns. Bupasa. CamoollinKka ycIinrHocTi.

«Biology» § 6.6. Seed Plants and the Economic Value of Nature.
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Tema 7. KUTTEAIA/IbHICTDb POC/]MH

Hayka pos’acHioe me, ujo pyHKyioHye, a He me, wjo €.

Anebep Kamio (1913-1960) — hpaHyy3bkuli NUCbMEHHUK,
naypeam Hobenigcokoi npemii' 3 nimepamypu

§7.1. KUTTEAIA/NIBHICTb POC/IUH.
MIHEPA/IbHE }XUB/IEHHA 1 KOPIHb

O6rpyHTOBYEMO! AHamoMmia pocaun — ye HAYKQA, WO 6UBYLAE BHY-
mpiwHio 0ydosy pocaur. Ii ocHOBHe 3aBJaHHA — BUBUEHHA OyZOBU
POCJMH Y 3B’A3KY 3 JKUTTEBUMH (PYHKIIAMHU I[iJTiCHOrO Opramismy.
A yomy OymoBY OpraHisMiB cJii BUBUATH y B3a€EMO3B’ A3KY 3 JKUTTE-
gignapHicTIO?

3MICT

AKi 0c06/MBOCTi XKUTTEAIANBHOCTI POCIUH?

OcHOBHUMU IIpOIleCAMHU KUTTENIAIBHOCTI POCIAWH € MiHepaJbHe
HCUBNEHHSA, pomocunmes, OUXAHHS, MPAHCNOPM PELOBUH, picm, ONOo-
pa, pyx, pO3MHONEHHA, PO3BUMOK. ¥YCi BOHU BinOyBalOThCA 3aBAAKU
mocTiiimoMy OOMiHY pedoBMH, eHeprii Ta ingopmarii i3 30BHimIHIM
cepenoBumieM. IIpomecu KUTTENIAIBHOCTI POCJAMH MAaOTh CBOIL
0COOJIMBOCTi, III0 BU3HAYAIOTHCA ABMOMPOPHUM HCUBLEHHAM Ta
npuKpinieHum cnocooom rumms.

Ha piBHiI poCIMHHUX KJITHUH CBOEPIAHICTH KUTTEMIAIBLHOCTI B3a-
€MOIIOB’ A3aHa 3 TAKMMU OCOOJMBOCTAMU OYAOBU, AK UEJLIJL03HA KJli-
MUHHA CMiHKQ, naacmuiu, 6eAuUKi 8AKYO0Li, 3epHA KPOXMALl0. 3MiHU
YMOB iCHYBaHHSA 3YMOBJIIOIOTh 3MiHU B OyZIOBi #1 YHKIIAX CKJIATHU-
KiB KJIiTHUHU.

Y HaseMHUX POCJWH € TPYNU KJIITHH, M0 3AiHMCHIOIOTH Ti UM iHNII
MIPOIIECH JKUTTENIAIBLHOCTI: OOHI 3 HUX 3a0e3meuyIoTh 3aXUCT, iHII —
TpaHCcHopT peuoBUH Touo. CykynHicms KAIMUH, AKI maiomb nodioHy
0ydos8y, cninbHe NOX00HeHHA ma 6UKOHYIOMb 00HAK08 QYHKUIL, Ha-
3WBAIOTh MKAHUHAMU. Y OLIBIITOCTI POCIMH 3a3BUYA BUOKPEMJIIIOIOTH
meipHi, NOKPUBHi, NPOBiOHi, OCHOBHI Ta MexXaHiuHi TKAHWHU. 3 HUX
mig yac po3BUTKY (DOPMYIOThCA BereTaTUBHI Ta IeHepaTUBHI OpraHu.
HanpukJiazm, JTUCTOK Ha CBOill IMOBEPXHI Mae IMOKPUBHY TKaHUHY, Bce-
penvHi — OCHOBHY TKAQHUHY, V AKil 3AIMCHIOETHCA (DOTOCUHTE3, 1 TIPO-
BiIHY TKaHUHY, AKa 3a0e3medye TpaHCIOPT peuoBuH. Ha piBHI TKaHUH
Ta OPraHiB TAKOXK iCHYye 3aJIe’KHICTh MiK cepemoBUIIEeM, OymZOBOIO it
dyukmiamu. Tak, HecTaya BOAM B 3acCyIILJIMBE JIiTO ITO3HAYAETLCSA Ha
po3Mipax JIMCTKiIB Ta IXHIiX QYHKI[iAX.

AuTA4ve 3anuTaHHA @ Yomy neue kponusa?
flke 3HaYeHHA MiHEpa/ZIbHOIO }XUB/IEHHA A1 POC/AUHN?

IIpouyec nozauHaHHA ma 3AC60€EHHA i3 cepedosu-
wa MiHepaslbHUX peyo8uH, HeoOXiOHUX O0as Humme-




JdignivHocmi  pocauH, HA3UBAEMbCA MiHEPAJbHUM KUBJEHHSIM.
Y cepenoBuIlli icCHYyBaHHS € aTOMHU XiMiUYHHX eJIeMEHTiB, MOHU Ta MO-
JIEKYJIV ITPOCTUX HEOPTraHIYHUX PEUYOBUH, IO YTBOPIOIOTHLCA 3 KPUCTA-
JiYHUX MiHepaJsiB IIicjsd IXHBOIO PO3UMHEHHS Y BOJI UM B3aeMOIil
3 gucyjoramu. lle i € miHepanpHi a00 HeopraHiyHiI MMOMKWBHI pedo-
BUHU. EneMeHTH MiHepaJIbHOTO KUBJIEHHSA 0epyTh y4acTh y CHUHTe3i
opraniunux peuoBuH (Marwiii, @ocdop), modOya0Bi 3aXUCHUX YTBOPiB
(Kasbitith, Cuirintiit), peryasamnii nporeciB (KRauriti, @epym) Torro.
Oco0auBicTIO MiHEepPaJIbHOTO JKMBJIEHHS BOJOPOCTEIl € IXHA 37aaT-
HicTh 3acBoioBatu Hitporen, Cynabdpyp, Pochop, Kamiit Ta inmmri
eJIeMeHTHU y BUTIJIAAL OHIB MiHepaabHUX cojeil. Ili eremenTn noriau-
HAIOThCA BCi€I0 ITOBEPXHEI0 TAJIOMY 3 BOAU I BUKOPUCTOBYIOTHCA IJISA
CUHTe3y 0araTb0X OPraHiYHMX PEUYOBUH, TOMY iX HAABHICTH Yy BOJHO-
MY CepPeIOBUIIli CYTTEBO BILJIMBAE HA IOIIHPEHHS BOJOPOCTEI.
OpraHom, SKUi 3a0e31euye MiHepaJbHe KUBJIEHHA Ha3eMHUX POC-
JWH, € KOpiHb. Ilelt BereTraTuBHUM OpraH 3JaTHUIN POCTU B HAIIPAMKY
posTamtyBaHHA OijbIOi KiJIBKOCTI MiHepaJbHUX PEYOBUH Yy I'PYHTI,
MIOTJIMHATH Ta 3aCBOIOBATH IX 3aJIeKHO BiJf mOTPed POCIUHU.

Biosnoria + Ximia & Poskodyiime nodanuii 3anuc ma ompumaiime
Ha38y memaday, wo Oepe yuacmyv Yy pezyaayii po6omu npoduxisa:

1Ca 2Mg 3Si 2N 5He

AK BigbyBaeTbCcA MiHepa/sibHe XMB/IEHHA B HA3€MHUX POC/IUH?

Ha mosgoB:xHBOMY pO3pisi OyAL-AKOTO MOJOAOTO KOPEHA MOXKHA
mobaynTu MOr0o HeOomHOPiAHicTb. BepxXxiBKa KOpeHA HPUKPUTA Kope-
HeBUM UYOXJUKOM, IO 3aXWINA€ KUBLI KJITMHH BiJ IIONIKOI KEHb,
CIpus€e IMPOCYBAaHHIO KOPeHsA, BU3HAUAE HANIPAMOK POCTY. 30HA POC-
my yTBOpeHa KJIiTUHAMU TBIpHOI TKAHWHU, IO BeCh Yac ALIAThCA M
poCTyTh. ¥ 8CUCHIill 30Hi KJITMHU IIOKPMBHOI TKAHWHU MAaiOTh BUPO-
cTU — KopeHeBi Bosiocku. CaMe HUMU POCJIUHU BCMOKTYIOTH i3 I'DYH-
Ty PO3UMHUN MiHepaJbHUX PeuoBHH. Buirie BCHCHOI 30HU pPo3MiIlleHa
npogidHa 30Ha, y AKil NpoBiAHI TKAHWHU 3a0€3I1eUyIOTh IPOBEIEHHS
PEUYOBHMH [0 HAA3eMHUX OPTaHiB Ta YTBOPEeHHS OiYHMX KOpPEHiB.

(0]

5 © LleHTpanbHwii

'g 3 uuniHap Kopa )

I% ® BivHMn Wkipka

KopeHeBui
BOJTOCOK

BcucHa
30Ha

Iy
L
=
(@]
©
(0]
I
(0]
@,

KopeHesui
YOXITUK
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MposigHi
TKaHWHU

In. 69. bydoea kopeHsi In. 60. BHympiwHsi 6ydoea KOpeHsi
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Ha momepeuHomy pospisi Ha piBHi BcmcHOI 30HU mA00pe mMOMIiTHI
IBi YacTMHU: KOpa KOPEeHs Ta IMeHTPAJbHUN IMWIIHAP. 3BePXy KOPiHb
YKPUTUN OJHUM HIapoOM KJITWH IIOKPUBHOI TKAHUHU 3 KOpPEeHEBUMU
BoJiocKaMu. Bim HUX MiHepaJibHiI PeUYOBMHU PYyXalOThCA IO IeHTPaJb-
HOTO IWJIiHApa. ¥ HbOMY PO3TAIllOBaHi IPOBiAHI TKAHWHU, AKi 3a0e3-
MIeYyI0Th TPAHCIIOPT PEYOBUH i PO AKi AidHaeTecs OijbIlle B TeMi Ipo
TPAHCIIOPT PEUOBUH.

KopoTKO npo ros0BHe

) XKUTTEOIANBHICTb POCIWUH — ue cykynHicms npouecis, wo 8idbysatomscs 3a
y4acmio KimuH, MKaHUH ma opeaHi8 POC/IUHHO20 opaaHisMy U 3abesrnedyromsb
tio2o rpucmocoeaHicmb 00 yMO8 iCHy8aHHS.

)  MIHEPAJNBHE XUBJIEHHSA — ue npouec nornnHaHHA Ta 3aCBOEHHS i3 cepefoBu-
LA MiHepanbHUX PeYOBUH, HEOBXIOHMX ANS XUTTEQIANBbHOCTI POCHMH.

) BHyTpiwHsa 6ynoBa KopeHs 4obpe NpucTocoBaHa 40 BUKOHAHHS OLHIET 3 OCHOBHMX
MNoro oyHKLin — 3abe3nevyeHHs MiHeparnbHOro XXUBMEHHS POCITUHM.

AifanbHICTD

Hasuanvne 3aedanua. Axi npouecu 3abe3newyromov xumms
pocaun? OnopHa cxema 0 3anam’amosyséarnns. HKurreqianpHicTh
POCJIVH.

Possusanvhe 3a80anns. ki mKaHuHu KOpeHigé 3abe3neuyromo
MinepanvHe duenenna? Jlabopamoprna énpasa. BuyTpimua 6ygosa
KOpeHd y 3B’A3KY 3 PpyHKIiaMU.

IlinHicHe 3a80anHA. Homy HOBIMHI MeXHONO02IT HAOY8AIOMb OCO-
61U6020 3HAYEHHA Y cyriacHomy cycninvemei? Bnpaea d0na eéusna-
yennsa. lllo rake «HoBiTHI TexHOMOTII» ?

PesyabTaTr

OuikyBaHi pe3ynsTaTyv HaBYaHHSA (Y4eHb / yyeHunus...)

e gu3Ha4ae 3micm ocHosHo20 rnnoHsmms: XUTTEOAIANBbHICTb POCJITUH

+ hopmymioe nisHasanbHy npobremy: ona OBIPYHTYBAHHS npuctocosaHoCTi
KOPEHIB A0 MiHEPANbHOIrO XUBMEHHSA

* gu3Hayae cymHicmb uiHHicHoi kamezopii: HOBITHI TEXHONMOT T

Camo + ...

Camoopeanizayis. Bubupawmo DOCHIIHUIBKUNA IIPOEKT Ta OpPraHiso-
BYIO HIOTO CTBOPEHHS MIJis IIpe3eHTallii (3aXxmcTy) Ha MiCyMKOBOMY
YPOIIi TeMu.

Camonasuanns. Ocooucmicne 3agdanns. Pucu xapaxrepy. Bnpa-
8a. IHiMiaTBHICTH-KOHCEPBATUBHICTD.

Camoouinioseanns. Ilpoenosysanvie 3a80anus. JKuTTeNiAnbHiCTD
POCJIVH.

«Biology» § 7.1. Life Activity of Plants. Mineral Nutrition.
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3eneHuii Konip - Konip ceimy, 3 Hb020 8UHUKAE 8¢A Li020 Kpaca.

Medpo KanbdepoH Oe na bapka (1600-1681) -
icnaHcobkul noem i Opamamype

§7.2. POTOCHUHTE3. AUXAHHA. IUCTOK

A un amoxelwl TU? «II’amb MaALeHbKUX 20PDOULUH HCUJU
6 o0Homy cmpyuky. Bounu eci 6yau 3eneni, i cmpy-
YOK med 3eJeHuUll, L momy 60HU OYau neeri, U0 6ecb
ceim 3eqeHulil, i ye O0yao uinxom npasuavro» (Iamc
Kpicriau Aagmepcern. «II’aTepo 3 OgQHOTO CTPYUYKa»).
3anpoIoHyliTe NPOMOB:KEHHSA I[iel UymoBOI KasKH,
onmcaBUIN 3HAUEHHA (DOTOCUHTE3Y OJis T'OPOIINH.

3MICT

Aki ymoBu HeobXxigHi gna poTocuHTe3y?

Heob6xiganumMu ymoBamMu ()OTOCUHTE3Y € 3€JIEHUI XJIOPOQPis, COHAY-
He CBiTJIO, BOoJa ¥ ByTJIeKHCJIMUUN ras. I3 mporo MiHiMyMy pOCAMHU
3/IaTHIi 3a AOMOMOTO0 ()OTOCUHTE3y YTBOPIOBATH OPTaHiuHi MOJIEKYJIU
i3 comogkuM cMakoM. IxHa HazBa — rIoKos3a. Hum Oinbine csirtia,
TUM OiJIbIlle TVIIOKO03H1 OyZe YTBOPIOBATHCS 3a OITHMAJbHOI HAIBHOCTIL
iamux ymoB. Och YOMYy B CYHUIIb, IKi POCTYTh Ha CBiTJIi!i rajAaBuUHi,
IJOAU-CYHUUYNHN COJIOAINL, aHisK YV THX POCJHH, IO POCTYTh y TiHi.

Y BomopocTel GoToCHMHTE3 Bi0yBaeThCcAa B XxpoMaTodopax 3a ydac-
TIO 3eJIEHUX IIiIrMEHTiB. ¥ Ha3eMHUX POCJUH (DOTOCUHTE3 BiOyBaETHCS
ImepeBakKHO B XJopormiactax JucTtkiB. Ceitio im mapye Conie, Boxa
HAAXOIUTh 3 I'PYHTY Yepe3 KOPiHb, i BYIJIEKUCJIWN Tad HAAXOAUTH 3
MOBITPSA yepes IIPOAUXU JUCTKIB.

doToCHUHTE3 B3aJIEKUTh BiJl OCBITJIEHOCTi, TeMHOepaTypu IJOBKiJ-
g, kimbkocti CO,, BosorocTi Tomio. 3milicHIOEThCA (POTOCHUHTE3 i 3a
IITYYHOTO OCBiTJIEHHSA, IO [a€ 3MOT'Y BHUPOIIYBATHA POCJIUHU B TEILJIU-
AX, OpaHKepedax, MapHUKax.

Biosoria + AcTpoHomiA @ 3eneni pocaurnu eidizpa-
10Mb KOCMIYHY POJLb 3a80AKU MoOMY, Wo 30amHui 3aceo-
toeamu enepzito Conus. A wo maxe Kocmoc?

fAlke 3HAYEHHA AUXaHHA ANA POC/IUNH?

HeoOxigauMy yMoBaMU JUXAHHS € OPTraHIiUHI CIIOJYKU Ta KMCEHb.
Pociunau — 1e aepobHi opranismu, siki OTPUMYIOTH KUCEHB i3 cepemo-
BUIIA, ¥ AKOMY JKUBYTbh. BOIOPOCTiI MOTJIMHAIOTH PO3UUHEHUN y BOII
KHCEeHb yCi€l0 MOBEepXHEI0 Tijia, a Ha3eMHi POCIUHU BUKOPUCTOBYIOTH
atMmochepHU# Kucenb. OpraHamMm AUXaHHA B HUX € JUCTKHU, AKi Ma-
IOTH JJIA IIHOTO IPOAUXU.

3a OOmOMOTOI0 KWCHIO, IO HAMIHINOB y KJIITUHM, BigOyBaeTh-
CAd OKMCHEHHS OPraHiYHMX PEeYOBUH, AKi yTBOpMiaMCA micasa ¢o-
TOCUHTE3y. IXHifI posman CYIIPOBOMXKYETHCSA BUIAIJIEHHAM e€Heprii,
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10 TOoTpidHA pocamHaAM MmJs 3OiMCHEHHS BCiX IIPOIECiB KHUTTE-
mignbHOcTi. OpraHeslaMu eHePreTUUYHOro 3a0e3leueHHA KJITHMHH, IX
«CHEePreTUYHNMHU CTAHI[IAMMI» € MiTOXOHIPII.

HNuxauHA POCJUH BimOyBaeTbcsa Oes3mnmepepBHO, i BAEHb, i BHOUI.
Ane HaNOiJBII aKTMBHO BOHO BifOyBAaeThCd B MOJIOAMX POCJIUH Ta
B THUX YaCTHHAX POCJAWHHN, SKi IIOCHJIEHO pocTyTh. Ha auxanHs
BILIMBAIOTh TaKOMK TeMIeparypa >
OOBiTPA, KIJIbKiCTh KHUCHIO TOIIO.

AuTAYve 3anUTaHHA ¢ Yomy Koruk
uu JHcaba 3eneHi, ane 00 pomocunmesy
He 30amHhi?

AK PyHKLUiT AMCTKA NO3HA4YalOTbCA Ha iforo byaosi?

JIMCTOK — gecemamusHuil opzan HA3eMHUX POCAUH, WO 6 CKAAOL
nazona BUKOHYE QYHKUII pomocunmesy, OUXAHHA, BUNAPOBYBAHHS
6o0u. BynoBa jmcTKa mpucTocoBaHa M0 (GyHKIiA. [lia 3axucTy Bin
HECIIPUATJIUBUX BILJIMBIB Ha ITIOBEPXHIi JUCTKA € WKIPKA 3 OTHOTO PALY
JKUBUX KJiTHH. BoHU 3MaTHI yTBOPIOBATH BOCKOBY ILIiBKY-KYTHUKYJIY,
BOJIOCKM, BHpPOCTH. TaKoX y MIKipIi € mpoamxu, sAKi B OijbIrocTi
POCJIMH PO3TAIIIOBYIOThCA Ha HUMKHBOMY Oo11i JucTKiB. Ile mapHi KuBi
KJITUHU, MisK axumMm € miiaumaa. [IpoamxoBi KJIITMHU MOMXKYTH
3MiHIOBAaTH PO3MipHM IIHOTO OTBOPY ¥ peryJamoBaTH Ta3000MiH Ta
3a0e3IeuyyBaTy TaKWH BaKJIUBUU IIPOIlEC, IK BUNAPOBYBaHH:A. TpaH-
cuiparmiss, a6o BUIIapOBYBaH-
HA BOJM, 3aXWUINAE POCJIUHY Bif
neperpiBaHHSA Ta COPUAE IIepPeMi-
IIeHHI0 PeYOBUH II0 POCJIMHI.

Mixx BepXHBOIO Ta HUMKHBOIO
IIKiPKOI0O PO3TAIIIOBYETHCA M -
Komv AucmKa, y AKiii € ocHOBHA
Ta MOPOBiAHI TKaHMHH. Y KJi-
THHAaX  CTOBIIHACTOL ~ TRAHWHUA In. 61. 3o6HiwHs (A) ma eHympiwHs (B)
KJITAHA BeJINKa KLIBKICTB XJIO-  fydoea nucmka: A: 1 — nucmkoea rnac-
pomnacTiB, i Tomy (orocuHTeE3 MUHKa; 2 — Yyepewok; 3 — npunucmku; 4 —
TYT B3OIHCHIOETHCA HaAWaKTUB- 0CHO8a; 5 — Xumku; b: 1 — 8epXHs WKipKa;
mime. VY kiaiTuHax ry6uacTol 2 — M’sKomb fiucmka; 3 — npoouxu,
TKAHUHU 0araTo MIXKJITHH- 4 — HUXHST WKIpKa; 5 — XKuska
HukiB. Tomy B 1boMy mIapi
M’AKOTi (OTOCHMHTE3 IIPOXOAUTHL MEHIN AaKTWBHO, IMPOTe Kpalre
BilOyBaOThCA OPOIECH MUXAHHS Ta BUIIAPOBYBAHHSA BOAU. Y CEpe-
WHi JUCTKA € MUJKU 3 IPOBIAHUX TKAHUH i MeXaHidyHMX BOJIOKOH.
JKunkm 3ailicHIOIOTh NepeMillleHHA MiHepaJbHUX PEYOBUH [0
JUCTKA, a OpraMiyHmX — Big JmcTKa Ta 3a0e3lneuyioTh MiIlHiCTh
JUCTKOBOI IMJIaCTUHKU.

PosramyBanHa KUJIOK YV JIMCTKOBill IJIACTHMHIII HA3WBAIOTL JKUJI-
KyBaHHAM. BUAifIAOTE TPU TUNK KUJIKYBaAHHSA JUCTKiIB: cimuacme
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(ny0, kyeH), dyzose (TIONbIIaH, KOHBaJNiA) i napanenvHe (LIIeHUIA,
KyKypyZasa). JlucTtkum Ha cTebsi posTamioBaHi B MeBHOMY IIOPAAKY,
10 € TIPUCTOCYBAaHHAM s (orocuHTe3dy. Po3pidHAIOTH TpuU MOTO
OCHOBHUX THUIIU: noudepzoge (saA0ayHdA, Oepesa), cynpomusHe (0y30K,
KJIeH), Kinvuacme (exomes, XBOIITi).

MateHTHe 610pO npupoau @ Jlucmrku
pocaun 30amui 00 camooOuUULeHHS 3A80AKU
6ocky ma OpiOHuUM eupocmam. 3a HAUMeH-
WOl 3MIHU NOJONCEHHA JUCMKA KPANJLUHKU
CKOYYIOmMbCa i O4UWAIOMb 1020 NOBEPXHIO.
e 3natlwno 3acmocy8aHHsa Gidxkpumms
«epexmy nomoca»?

KopoTKo npo rosnoBHe

) POTOCUHTES - ye ymeopeHHs1 opaaHidHUX PeHO8UH i3 HeOp2aHIidHUX, Wo 8ioby-
8aembCs 8 3e/1eHUX YacmuHax PoC/UHU 3 suKkopucmaHHsM 800u, CO,, ceimmnogoi
eHepeaii ma 8udifleHHSIM KUCHIO.

)  OUXAHHA — ye posnad opeaHidHUX peHo8UH OO HEOP2aHIYHUX, U0 8i0bysaembcs
6e3 yyacmi ceimra 8 ycix YacmuHax poC/UuHU 3 8UOITeHHAM eHepeaii ma 8uKopuc-
MaHHSIM KUCHIO.

) bBypnoBa nucTtka npuctocoBaHa Ans 3AiINCHEHHST (POTOCUHTE3Y, ANXaHHA 1 BUNapo-
BYBaHHS BOAW.

AifanbHiCcTb

Haguanvne 3aedannsa. Axa ponv ¢pomocunmedy it duxanHsa Yy
sacummi pocaun? Tabauysa das onucy. PorocuHTE3 i AUXAHHA.

Possusanvre 3aedanus. Ax mrkanHunu aucmka 3abe3newyromo
tozo scummedianvrnicmsv? Jlabopamopra énpasa. Buyrpiniaa 6ymo-
Ba JIUCTKA V 3B SA3KY 3 iioro PyHKIiAMH.

I[innicue 3asdanus. IJo maxke «bionivnHul nucmox»? Bnpasa
oas cnpuiimanns. Onuc BUHAXONY «OiOHIUYHUNA JIMCTOK» .

PesyabTaTr

OuikyBaHi pe3ynsTaTv HaBYaHHSA (Y4YeHb / yyeHuus...)

» onucye: ®OTOCUHTE3 ta AUXAHHA
+ gu3Hauyae memy ma opmynoe mesy: ana OBIPYHTYBAHHS B3acmMo3s’sisky
OynoBum Ta PYHKUIN nMcTKa

* cripuliMmae HacmaHo8y ma 8UCII08/1H0E MIPKy8aHHS: NPo HaykoBe 3HavyeHHs HOBIT-
HbOI TEXHOINOTII «BioHi4YHUA NNCTOK»

Camo + ...

Camonasuanus. Pecynamuene 3agdanHs. §SIK opraHisyBaTu OIri-
HIOBaHHA iH(popMaIrii?

CamoouinwsarnHs. BripaBa njsa posnisHaBaHHsA. POTOCHMHTE3 i AU-
XaHHSA POCJIUH.

«Biology» § 7.2. Photosynthesis. Breath. Leaf.
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Xeana ycbomy, wo pocme, xeana ycbomy, o icHye!
(3 3eneHux dymok o0HO20 nuca).

bozdaH-lzop AHmMoHuy (1909-1937) -
YKpaiHCbKUU noem, npo3aik

§7.3. TPAHCIMOPT PEYOBUH. PICT POC/INH. CTEB/]O

He3Bu4yHe 3anutaHHA! Crebio mimeHuni i cre-
00 myba mOmiOHi: Ha HMX PO3TAIIOBYIOTHCS
JUCTKU, OPYHbKHU, KBiTKHU, IIJIOAM, IO HUX IIe-
peMilIyoThLCA 10 PiBHUX OpPraHiB Boma ¥ IIOKUB-
Hi peuoBuHU. AJie 3a OymoBoi0 BoHU pisHi. Yum
cTe0JIO IINIeHUIll BiApisHaeThesa Big crebsa myba?

3MICT
AKi 0c06/MBOCTi TPAHCNOPTY PEYOBUH Y POC/AUH?

TPAHCIIOPT PEYOBUH ¥ POCJIUH — uye nepemiuienns Heop-
2QHIYHUX MQ OP2ZAHIYHUX PeuoB8UH 6i0 KOpeHs ma JUCMKI8 00 8Cix
KJAIMUHK POCAUHHO020 OP2AHi3MYy. Y BOZOPOCTEU Iell Ipollec 3AiNCHIO-
€ThCA IIEPEBAKHO 3a JOIIOMOI0OI0 OCOOJIMBUX MICTKIB MidK KJIiTMHAMU —
mirasmogecM. lle muTonaasMaTuUHi KaHaau, M0 IPOHU3YIOTH KJIITUHHI
CTIiHKM ¥ 3a0e3meuyioTh IIEPEMIIl[eHHS PeYOBUH MiXK KJaiTuHamu. ¥
Ha3eMHUX POCJUH TPAHCIOPT PEUYOBUH 3IiNCHIOETHCA Ueped ILJIa3MO-
IecMU ¥ IPOBITHUMM TKaHMHAMU cTebJia, KOPEeHs Ta JIMCTKiB.

Booda it minepanvHi pewosuHU

: CyanHu CutonopaioHi
HaAXOOATH OO0 POCJIUHU i3 I'PYH- TPY6KI
Ty depe3 KOpeHeBi Bojocku. Kcunewa TR
Haui HOCJ{i,Z[OBHO 4yepesd KIITUHYU  HeoprauiuHi Oprasiui
KOpU IIell PO3UMH HAIXOAUTH  PEYOBUHM DPEUYOBMHM

IO CYAUH IeHTPAJbHOTO ITWUJIiH-
Inpa xkopensa. Cydunu — 1e nOBri
TPYyOKH, 1110 (hOPMYIOTHCA 3 Oara-
ThOX KJIITUH, MONEepeuYHi CTiHKU
AKX PYHUHYIOThCA, a BHYTPIII-
Hi#l BMmicT Bigmupae. Takum yu-
HOM, CyIWHU — MEPTBi mpoBimHi In. 62. BucxiOHul ma HUcxiOHut
enremenTu. Ilo cyamHax Kcwuie- MmpaHCropm pe4oeuHu
MU 3aBIAKU KOPEHEBOMY TUCKY
BOZa I POBUMHEHI PEeUYOBMHU PyXalOThCA IO cTebsy mo aucTKiB. Lleit
HaAIpsAM PyXy PO3UMHIB OTPUMAaB Ha3BY 6ucxidHa meuis, a IPOBigHA
TKaHWHA, o Ii 3ilicHIOE, HA3MBAETLCSI KCUJeMOol0. Y JUCTKAX BOIa
BUIIAPOBYETHCA, CTBOPIOIOUN TaK 3BaHy MPUCUCHY CUJIY JIUCTKIB.
OpzaHiuHi pewoBUHU TPAHCHOPTYIOTHCA BiJ JMCTKIB mo cTedaIy
B HAIPAMKY KOpeHeBOi cucteMu. PyxXx HuUX pPeYOBUH 3AiACHIOETHCS
CIIOYATKY II0 CHTOHNOMIOHMX TpPyOKax IKWJIOK JIMNCTKa, a IIOTiM
crebsa. Cumonodioni mpyoxu — 1e KUBi KJIiTUHU, ITOTePeYHi CTiHKKT
AKMX MalOTh 0araTo OTBOPiB i HAraaymoOTh CHUTO. 3Bifcu I HasBa ITUX

BucxigHun 1 HuaxigHun
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mpoBimHUX ejieMeHTiB. IIoTiK opraHiyHMX PEUYOBUH II0 CUTOMOAIOHUX
TpyOKaxX BiJ JUCTKAa BCiX OpraHiB Ha3WBAIOTh HU3XIOHOIO mMeuicto, a
MPOBIAHY TKAHUHY — (DI0eMOI0.

MaHgpiBHa reorpadia « Haiimoscmiwe Oepe-
680 — 0ao06ab. Ile pocaurna-dogzoxcumens, 8iH Huee 00
5500 pokis, a iiozo cmosbyp cszae 8 diamempi 00
4,5 m. A kyodu caid 30iticHumu MaHOpi6Ky, w00 nooda-
Yumu Haxueo ye 0usosudxcHe depe6o?

fIKke 3HaYeHHA poCTy ANA POCAUHN?

PICT POCJIMH - uye cykynHicmbv KiadbKicHUX 3MiH, AKi 6edymb
0o 30invuLeHHs po3mipie, 00’emy ma macu KJAIMUH, Op2arié abo ui-
71020 opzaHrizmy. Pocnunu, Ha BiAMiHY BiJ 0araTbox TBapWH, POCTYThb
yce CBO€ JKUTTA. IXHill POBBUTOK CYIPOBOAKYETHCSA MOSIBOIO OPraHiB,
30iIBIITEHHAM PO3MipiB Tijia, BiIHOBJIIEHHAM MMOMIKOIKEHb, i OCHOBOIO
IIX 3MiH € POCTOBIi IpPOIleCH KJIiTHH.

¥ BomopocTeit KJIiTHHU, 3AATHI 10 IOAiTY, 3a3BUYall 30CepelKeHi
Ha BepxiBmi abo Ha TOBEpPXHi TaJOMy, NIe YTBOPIOIOTH JMepucmema-
MmuyHi 30HU. Y Ha3eMHUX POCJIMH € TBipHI TKAHWHU, 3aBAAKU AKUM
YTBOPIOIOTHCA BCi iHINII TWUOM TKAHWH, HOBi OopraHu Ta BimOyBaeTbcA
picT opramismiB. 3ajieKHO BiJ po3TalllyBaHHA TBipHOI TKAHWHU PO3-
Pi3HAIOTH OeKiJabKa TUIiB pocTy. Bepxiskosuili picm 3a6e3mneuyoThb
BepPXiBKOBi TBipHI TKaHMHU Ha BepXiBKaX KOPeHiB i maroHiB. 3aBis-
KM IIUM TKAaHMHAM POCJHMHA POCTe B HOBXXKUHY. BiuHi TBipHiI TKaHWMHUI
He YTBOPIOIOTH HOBUX YaCTUH Tijla POCJIUHU, aJie 3yMOBJIIOIOTD Oi4HUlL
picm y TOBIIMHY BXK€ HaABHUX KOpeHiB i cTebes. Tak BimOyBaeThcd,
HAIIPUKJIAJ, IOTOBINEeHHA cTOBOypa mepeB. BeraBHI TBipHI TKaHuWHU
posTalioBaHi y ByaJjax crebJia i 3a0e3leuyTh MOT0 8CMABHUIL picm
y IToB:KUHY. Takuii picT XxapakKTepHUH A OSJHOMOJBHIX POCJIMH.

AvuTAade 3anuTtaHHA @ Yomy depesa it mpasu He MOIHYmb pocmu
axc do Heba?

Ak 6ypaoBa cTtebsa B3aemonoB’sA3aHa 3 TPaHCNOPTOM PEYOBUH Ta
POCTOM POCAUH?

OcHOBHOIO (DYHKIIi€I0 cTe0JIa € TPAHCIOPT PEYOBMH IO POCJIMHIi, a
OCHOBHOIO BJIACTHBIiCTIO — HeoOMe:KeHUH pict. Credsa BiApiBHAIOTHCS
3a (pOPMOI0, HAIIPAMKOM POCTY, TBEPAICTIO TOIIO. 30BHi cTebsa OyBa-
IOTh TVIAAKi Ta KOJioui, pebpucTi abo IuiyBarTi, OKpyIJji uu rpaHYacTi
TOITO. 3a CIIPSAMOBAHICTIO POCTY PO3PiBHAIOTH CTE0IA NPAMOCMOAULL, Yi-
nki, Bumki, nog3yii, exadyi ToIo. 3a TBEPAICTIO cTebJia MONiIAI0Th Ha
Oepe8’sHucmi i mpag’asHucmi. YuM 3yMOBJIEHA TaKa PiBHOMaHITHICTH?
BesyMoBHO, TprCTOCYBAaHHAMU POCJUH IO YMOB CEPEIOBUIIA.

IIpucrocyBaibHMMU € II OCOOJIMBOCTI BHYTPIIIHLOI OYZOBH CTe-
O0sa. IlokpuBHI TKAHWMHU YTBOPIOIOTH W.KIPKY, 0 BKPUBAE 30BHIIII-
HIO TTOBepPXHIO cTebja i1 3a0e3meuye BOJOHENIPOHUKHICTH, 3aXUCT Ta
peryndiiro razoodminy. OcHOBHA TKaHWHA YTBOPIOE KOPY Ta cepuye-
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euny crebma. Ii pyHKIii B pisEIX
POCJIMH HOCUTH pidHOMaHiTHi: (o-
TOCUHTE3, ra3000MiH, 30epiraHHa
KpOXMaJIl0, CeKpellid pedYoBUH,
3arol0OBaHHA PaH TOIIO.

CynuHHa cucreMa crebja mpen-
CTaBJIeHa NPOBIOHUMU NYLKAMU,
K1 3a0€31eUy0Th TPAHCIOPT Peyo-
BUH Ta picT credsaa. o ckaanmy myu-
KiB BXOZATH Kcuiaema # (ioema, In. 63. bydosa cmebna mpag’ssHucmoi
KaMOiif, a TAaKO:K OIOpHI Ta 3axmc- POCAUHU: 1— Kcunema; 2 — conoema;
Hi KJIITUHN MeXaHiuHOl TKaHWHI. 3 — cepuesuHa; 4 — wikipka; 5 — xkambi;

6 — Kopa
KopoTKoO npo ro/0BHe

) TpaHCNOPT PEYOBUH Yy POCHMH 34IMCHIOETLCS 3@ AOMOMOrOH MIa3mMo4ecM Ta npo-
BiJHMX TK@HWH: KCUIemu, LWo 3abesnedye BUCXiAHY Tedilo, Ta hrioemu, Lo opraHi-
30BY€E HU3XiOHY Teuito.

) PicT pocnuvH 3abe3nevye yTBOPEHHSA HOBMX TKAHWH Ta OpraHiB i 36inbLUeHHS.
) CTEBIJIO — yactuHa naroHa, sika 3abeanedye TpaHCNOPT PEYOBUH i PICT POCIINHN.

AiAaNbHICTD

Haguanvne 3agdannsa. Ak 6i06yeaemvbcas mpancnopm peviosuH
ma picm pocaun? Cxema «Xmapka mepmiHi6» ONLA NOACHEHHS.
TpaHCcIOPT PEYOBUH Ta PiCT POCJIUH.

Possusanvne s3asdanns. IABOPATOPHA POBOTA 7. Buyrpit-
HA OymoBa cTebia y 3B’ sABKY 3 (PYHKI[IAMHU TPAHCIIOPTY PEYOBUH Ta
pocTy.

Ilinnicne 3a60anua. Ak 6id6yeaemuvea weudxuil picm y 6odopoc-
meu? Bnpaga 0aa peazysarHs. I1lo Take « MiKpOKJOHAJIbHE PO3SMHO-
JKeHHS POCJIMH» 7

PesyabTar

OuikyBaHi pe3ynbTaTv HaB4YaHHA (YYeHb / y4eHuus...)
* nosicHoe: ocobnmeocTi TPAHCIOPTY PEYOBUH i POCTY POCIINH

+ opranisosye: OBI'PYHTYBAHHS B3acmo3s’s3ky 6ygoBum Ta dyHKLil ctebna

* peazye ma r0sICHIE HaCMaHoBY: NPO 3HaYYLLICTb 3HaHb NPO PO3MHOXEHHS POCINH
anss HOBITHBbOI TEXHOJOT I «MikpokroHanbHe pO3MHOXEHHS»

Camo + ...

Camonasuanus. Komynikamuene 3asdannsa. SIK opranisyBatu
eJIEKTPOHHY Ipe3eHTaIio?

Camoouiniosanns. Penpodyxkmuena énpasa. TpancopT peyoBUH i
picT pocJiuH.

«Biology» § 7.3. Transport of Substances in Plants. Plant Growth.
Plant Stem.
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Ana mozo abu wo-HeByob dizHamucA, mpeba exe wo-Hebyob 3HAMU.

Cmawricnas Jlem (1921-2006) -
NoJIbCbKUL NUCbMEHHUK-haHmacm

§7.4. NTOKPUBU, ONOPA TA PYXU POC/IUH

Ctpubaemo 3 TpamnaiHa W 3aHyproemochb! 3pixi
IJIOAW CJWBU MAalOTh BOCKOBY ILIiBKY, SIKa HaJa€e iM
CU30T0 BiATIiHKY. SIK yTBOPIOETHCA i AKe 3HAUEHHS MAaec
1A cipo-0/JIaKuTHA OfATaHKA CJIUB?

3MICT

AKi 0c06/MBOCTi Ta 3HAa4YEHHA NOKPUBIB TiZIa POC/AUH?

Y BomopocTeit 6ap’epHy (PYHKITIiI0 BUKOHYIOTHh KJIITUHHI HOKPUBH,
peJicTaBJIeH] KJIITUHHOIO CTIHKOIO 3 I1eJio03u. [o i1 cCKIazy MOXKYTh
BXOAUTH: COJII KaJbIlil0 — y IIOKPHMBaX 3eJeHUX BOJOPOCTEI, KpeM-
He3eM — y AiaToMei, aJbriHaTtu — y Oypux, arap-arap — y 4epBOHUX
TOITO. ¥ Ha3eMHMX POCJIUH TiJIO BKPUBAIOTh IMOKPUBHI TKAHWHU.
PisHi Buam mmx TKaHWH BUKOHYIOTH 0araTo BasKJIMBUX Q)yHRum

IlepBuHHOIO 3a TOXOIKEHHAM € !

wkipka. lle TOKpMBHA TKaHUHA MO-
JOOWX OpraHiB, yTBOpPeHa 3 KUBUX
n1iapHO 3iMKHeHuUx KJiituH. IIIkipka
3aXWIa€ OPraHU BiJ HECHPUATIUBUX
BILIWBiB, pEryJiOo€e BUIIapPOBYBaHHS
BOJIM Ta ra3so00MiH, cupuiiMae moapas- In. 64. [OKPUBHI MKAHUHU:
HeHHdA, Oepe y4acTb y pyxXxax OpraHiB 1 — wkipka; 2 — Kipka
Tomto. CaMe KJIiTHHU IIKipKXA YTBOPIO-
IOTh BOCKOBUI HAJIIT Ha IJIomax 0araThbOX POCJIHH, a TAKOMK NadeuKu
IJIOAIB JIOMTyXa, KaJKi BOJOCKU KPOIIMBU ABOJOMHOI, ITUITA TPOSH]I
rorto. Ili yTBOpmM MIKipKM 3axXWIaiTh Bii XBOPOOOTBOPHUX MiKpO-
OpraHisMiB, IIepeIIKOI:KAal0Th BUIIAPOBYBAHHIO BOAM, 3am00irarmoThb
3a0pyAHEHHIO ITUJIOM Ta iH.

Ilepudepma — 3axucHaA MMOKPUBHA TKAHWMHA BTOPUHHOTO MOXOIKEH-
HdA, AKa BUHHWKAaE B OaraTopiuHmx pociuH. lla TKaHmHaA yTBOpeHa
JKUBUMHU Ta MEPTBUMM KJITMHaAMH, AKi pPO3TAIIOBYIOThCS OaraTbMa
pamamMu. Y 1ifi TKaHUHI (POPMYIOTHCA COUEBUYKU — OTBOPHU, 3a [0
IIOMOT0I0 AKUX BiI0OyBaeThCsA radoo0OMiH.

¥ 6inbirocTi gepeB yTBOopoEeTheA Kipka. 1le mepTBa TKaHWHA, KA
3axuInae cTtoBOypu Ta 6araTopiuHi riJiKm BiJ BUIapoByBaHHS, BUMEP-
3aHHA, IOIIKOIKEeHb TBAPUHAMMU.

PocanHun + YKpaiHcbKi nicHi @ Bepe- Ol y noni 6epesa cmosna,
3a — ue o0He 3 Hebazamwvox Oepes, y no- Ha bepesi 303yns Kysana.
Kpusax sK020 € O0inuil niemenm, w0 mae [Mumaemscs i 6epeay,
lonu cpibaa i 3axuwae pocauny eid oM bepesa bina, He senena.
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MiKpoopzaHidmie ma yavmpagioremy. [lepecmagnaw micuamu cKLa-
Ju ma ompumyio Ha38Yy 0in020 niemenmy Oepesu:

JIH BE TY

Aki ocob6/nBocTi onopu pocann?

MimHocTi pocamHaAM HaAAOTh KJITUHU, SKi MaOTh I[€JI0JO3HY
000JIOHKY Ta Iepe0dyBaOTh y cTaHi Typropy. OCHOBHOIO (PYHKIIi€IO
KJITUHHOI 000JIOHKH 3 IIeJII0JIO3UW, AKY MalTh i BOAOPOCTi, i HazeM-
Hi pocauHHu, € onmopHa. BoJIOKHA I1eJ10JI03U YTBOPIOIOTHL MiITHE TLjIe-
TUBO, Y NPOMIiKKaX AKOT0 PO3MINIyIOThCA IIEKTUHOBI PEeYOBUHU 3i
CKJICIOBAJILHUMH BJIacTUBOCTAMHU. Taka OymoBa 403BOJIsSA€ KJIITHHI BU-
TPUMYyBaTH 3HAUHI MeXaHiIUHI BIJIMBU AK 3cepequHN, TaK i 330BHI.
KiaitTuaHa 000/10HKA POCIUH IepedyBae B MOCTIHHOMY HANPY:KEeHOMY
CTaHi, I110 3yMOBJIEHO BHYTPIIIIHIM TUCKOM BMicTy KJitTunu. Ileit cran
Ha3WBAETHCA TYPropoOM.

Omopa B Ha3eMHUX POCJHWH MHOB’sI3aHA 3 MeXaHIYHMMH TKAHWHA-
MM, AKi pa3oM 3 iHIIIMMU TKAaHUHAMU CTBOPIOIOTH Yy TiJIi MiITHY OIIOPHY
apMaTypy. MexaHiuHi TKAHUHU MOMiJIAIOTh HA TPU BUAMU: 1) KOJLEHXi-
MQ — TKQHUHY YTBOPIOIOTH *KUBi1 KJITUHU 3 HEPiBHOMipPHO IIOTOBIIE-
HUMU 000JOHKAMU; 3YMOBJIIOE€ MIITHICTh MOJIOAUX cTeOes, BU3HAYAE B
CKJIAJi "KUJIOK OIOPY JIMCTKOBUX IJIACTUHOK; 2) CKJIePeHXiMa — CKJia-
JTAEThCA 3 BUIOBXKEHUX 3MEPTBLINX KJITHH, V AKNX PIiBHOMIPHO IIO-
TOBIIEHI 000JIOHKM; TKaHWHA HAJAa€ MIiITHOCTI Kopi (Jy0’sTHi BOJIOKHA)
Ta IepeBUHi (IepeBHi BOJIOKHA); 3) CK.Jepeidu — Iie BeJUKi KJIiTuHU,
iXHi CTIHKY IPOCAKHYTI KpEMHE3EMOM, COJAMU KaJIbI[il0; YTBOPIOIOTH
JepeB’AHICTI IIapu MJIOMIB I'PelbKoro ropixa, myoa.

AK pyxaloTbca pocinHu?

PYXMU POCJIMH — npoyecu, w,o 3abe3newyromsv 3MiHY NOJOHCECHHS 8
npocmopi 6cieil pocauHU a0 OKpemux il yacmuH. Y CI0 piI3BHOMaHITHICTH
PYXOBUX peakIliil pocJUH MOAIJNAIOTh HA POCTOBI Ta CKOPOTJIUBI PyXU.

Pocmoei pyxu € pesyiabTaToM OiJIbINI IIBUAKOTO POCTY KJITHMH Ha
OTHOMY SIKOMYCH 0OOIli Imaroma, KOpeHsd 4Yu JIUCTKA. PO3pPisHAIOTH ABaA
BUAU TAKUX PYXiB: TPOIIidMM Ta HACTii.

Tponizmu — PyxXm B HAIPAMKY, III0 BUSHAYAETHCA OTHOOIUYHUM
BILIMBOM TI€BHOTO UMHHUKA cepenoBumia. Ili pyxm MOXKyTh OyTHU
COPAMOBaHiI B HAIPAMKY [0 HOAPa3HUKA (PyX KOIIHUKIB COHAIITHUKA
B OiK 10 comIsg) abo Bimg HBOTO (PiCT KOPEHIB ILIIOINA B HANOPIMKY,
IIPOTUJIE;KHOMY IO cBiTJsia). PesysbTaToM TaKMX PYyXiB € Te, IO poC-
JUHA 3afiMae B IPOCTOPi AKHANCIPUATIMUBIIIE TOJOKEHHA 1 YHUKAE
BCHOT'O He0e3IIeUHOro AJd ii ;KUTTH.

Hacmii — pyxu B HaIPAMKY, [0 BU3HAYAETHCA BHYTPIMIHIMUI
YUHHUKaMU, a 30BHIIIIHI BIJWBU JIUIIE 3YMOBJIIOIOTH 1XHE BUHUK-
HeHHA. Taki pyXxu 3yMOBJIEHI HEPIBHOMIPDHHMM POCTOM HHXXHBOI'O Ta
BEPXHBOTO OOKY JIMCTKA UM MEJIOCTOK. IX MoiKkHAa cmocrepiraTu mpo-
TSATOM J00M, KOJIM CBITJIO IEPiOAUYHO 3MiHIOETHCA TeMpPABOI0. « CoHHi
pyxXu» XapaKTepHi IJd KOIIUKIB Kyan0abu, KBiTOK JatarTsa 0ijoro,

127



-

fAKi Ha HiY 3aKPUBAIOTLCSA, a BPAHI[I PO3SKPUBAIOThCA. A B MaTionm i
TIOTIOHY 3alIalllHOTO HABIIaKU, KBITKU 3aKPUBAIOTHCA BIEHBb, & PO3-
KPUBAIOThCA BHOUI.

Crxopomauei pyxu — ye aKmuéHi pyxu pPoCcauUH, AKLI 00YMOBJeHI
3MIHOW MUCKY 6cepeduni neGHUX zpyn KJAIMuH, YHACAIO0OK 4020 3Mi-
Hioombuca ixHi po3mipu. IIpukaagoMm TakuX PyXiB € ONYCKaHHSA JIUCT-
KiB MiMO3M Hicjisi AOTUKY 0 HUX, PO3KPHUBAHHSA KBITOK TIOJbIIaHA
Ipu IepeHeceHHi 3 xosony B Temno. CKOpPOT/INBi pyxu 3a0e3medyoTh
OIBUAINY BiAIIOBiAh Ha IMOAPa3sHUKU CEPeIOBUIIIA.

AunTAadi 3anutaHHA @ Qu cnaame pocaunu?

KopoTKoO npo roso0BHe

» TOKPUBMU TIJTA POCJIUHU — Lie noBepxHeBi baratodyHKLiOHanNbHI yTBOpY Tina,
LLIO BiAMEXOBYIOTb BHYTPILLHE CEPEAOBULLE OpPraHiaMy Bif 30BHILLHBLOrO.

) OIOPA POCIJIUH - xuTTeBa byHKLUis, WO 3abe3nevye 36epexeHHs (opMu poc-
NIVH Ta NOSOXEHHS IX Y MPOCTOPI.

) Y pOCnVH € Pi3HOMaHITHI pyxu, L0 3abe3nevyoTh BigMnoBiAb OpraHiamMy Ha nogpas-
HEHHS YNHHMKIB cepeaoBULLa.

AifanbHicTb

Hasguanvne 3asdanus. fAki ocobarueocmi noxpueié, onopu ma
pyxy pocaun? Cxema «Xmapra mepminie» daa ananisy. Ilokpusu,
oIIopa Ta PYXU POCJIUH.

Possusanvre 3a6danna. Ak 3abe3anevyemuvca pyx noOMuHUX pe-
w06uH cmebrom pocauHu 620py? InmesexmyanbHO-PO36UEALLHA
eénpaéa. [leMOHCTPYBaHHA KOPEHEBOI'O THCKY i BUIIapOBYBaHHA BOAU
JINCTKAMM DPOCJIVH.

Llinnicne 3a60anna. B akux zanys3ax 3acmoco6yromvcs 3HAHHA
npo pyxu pocaun? Bnpasea 0as nepexonanocmi. Pyxu pociauH Ta
HOBITHS TEeXHOJIOTiS «3eJeHHuH Jax».

PesyabTaTr

OuikyBaHi pe3ynsTaTyv HaBYaHHSA (Y4eHb / yyeHuus...)

* aHarni3ye: ocobnueocTi Ta 3Ha4eHHs MOKPUBIB, OMNMOPU ta PYXIB POCJIUH
« ananizye pesynbmamu: OBI'PYHTYBAHHS pyxy nOXvWBHUX pEYOBMH no cTebny
pOCNNH

* 8usiefisie nepeKkoHaHicms ma 06rpyHMOo8ye: BaXIMBICTb 3HaHb NPO PyXWU POCIUH ANS
HOBITHBLOI TEXHONOTTT «3eneHuit aax»

Camo + ...

Camonasyanua. IliznasanvHe 3as80annsa. IIpaBuao-opieHTHD
«Opezanizayis cnocmepeieHnar».

Camoouinwsarnhs. Tecr-KoHCcTpyOBaHHA. [IoOKpUBH, ommopa Ta pyx
POCJIH.

«Biology» § 7.4. Plant Covers. Plant Support. Plant Movements.
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Hawi 3eneHi 0onuHu cmaHyme 3eseHiwumu, Koau mu
NoeHicMIo ocsi2HeMo HeCKiHYeHHY Xummeay cusy 3eneHi!

Mexmem Mypam IndaH (1958) —
mypeubKul NUCbMeHHUK

§7.5. POSMHOXEHHA ¥ PO3BUTOK POC/IUH

LikaBo! IlloBecuu moBiTpsi HaxL JyKamu ¥ Jicamu P
HaIlOBHEHe TYyCTUMM apoMaTaMHu KBIiTiB, a IIOTJIAN £
MIMOBOJII Bpaskae iXHA HelepeBepIlleHa Kpaca i pis-
HoMaHiTTsA. Moxu, XBOIIi, IJIaAyHU, TAIOPOTi TaKOXK
MIPOKUAAIOTHCA BiJf 3MMOBOTO CHY ¥ IpParHyTh JaTU
JKUTTS HOBUM IIOKOJIIHHAM. ¥ YOMY K IIsI HECKiHUe-
Ha KUTTEBa cuJja 3eyeHi?

Keimyui einku
muzdarto.

3MICT B. 8aH o2

AK PO3MHOXYIOTbCA POC/UHU?

Hecmamese po3mnoicenHa Bi0OyBaeThCs 3a y4aCTIO HECTaTEBUX
KJITUH JuIile OogHOro oprauismy. Ilpm mbomy Bci Hamaaku OyayThb
momiOHMMU 40 0ATBKiBCBKOTO OPraHi3My, TOMY IO CHaaKOBa iH(MOp-
Mallia mepenaerbea 0e3 smin. HalimomupeHimuMuy coocobaMu TaKoro
BiITBOPEHHS B POCJUH € CIIOPOYTBOPEHHSA Ta BereTaTWBHE PO3MHO-
s)KeHHA. CnopoymeopeHHs BimOyBaeTbCsA 3a yYACTIO MiKPOCKOIIIYHUX
KJIITHUH-CIIOP, B3aXUIMEHUX CTiHKOI OOOJOHKOI, ajie 3 HEe3HAUHUM
3aI1acoM MOKUBHUX peuoBUH. CliopaMu PO3SMHOMKYIOTHCA BOIOPOCTI,
MoxomomiOHi, XBoImi, mirayHu, mamopori. Ilim wac gezemamuenozo
PO3MHOMCEHHA HOBA POCJNHA Oepe IMoYaTOK 31 3BUYaHUX KJITHUH Tijga
abo BereraTWBHHX opraHiB. HecTaTeBe PO3MHOKEHHSA 3a KOPOTKUI
CIPUATIUBUN IIPOMiKOK dacy 3a0e3meduye YTBOPEHHSA BEJIUKOI KiJb-
KOCTi HaIllaAKiB 3 OJHAKOBUMMU O3HAKAMH.

Cmameeée po3muodicenHa BiIOYBAaEThCA 3a YyUaCTIO CTATEBUX KJIi-
TUH, AK IIPaBUJIO, OIBOX OaTbKiBcbKuUX oprauismiB. CrareBi KJiriTu-
HU HEeCyThb Pi3HY cHIagKoBy iH(opMmaIlliro. ¥ BCiX BUIIaAKaX CTaTEBOTO
PO3MHOKEHHS raMeTH 3JIUBalThCcsa. BingdyBaeThes 3amIifHeHHA ¥ IT10-
€THAHHA O3HAK ABOX 0ATBbKiBCHKUX OCOOMH. Y TBOPIOETHCS 3UIrOTa, 3
SIKO1 PO3BUBAETHCA 3aPOJIOK — 3a4aTOK HOBOI ocobmHm. CraTreBe pos-
MHOKEHHsA 3a0e3leuye YTBOPEHHS OCOOMH 3 PisHMMU KOMOiHAIiAMHt
03HaK, 3aBAAKN YOMY BOHU MAaIOTh MOMKJIMBOCTiI Kpalle IPUCTOCOBY-
BaTUCA OO HABKOJUIIIHBOTO CepegOoBUIIA.

AKi 0c06/1MBOCTi pPO3MHOKEHHA Ha3eMHUX POC/INH?

Y nukai BiATBOpPeHHsA HA3EMHUX POCJIMH CIOCTEPIracTbCs IIOEN-
HaHHS HEeCTaTeBOTO PO3MHOKEHHS 3i cTaTeBUM. ¥ CHPUATIUBUX YMO-
BaX CIIOPO(iTHE IMOKOJIIHHS YTBOPIOE BEJIMUYE3HY KiJbKiCTh MOmiOHMX
HaIlagKiB, a ramMeTo(diTHe MOKOJiIHHA 3a0e3meuye PisHOMaHITHICTHL
0COOMH.
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OcobauBicTiO BilITBOpeHHﬁ Cnocio Mpuknagu pocnuH
B POCJIMH € TAaKOX BEreraTuBHE | Bugodkosumu JTinii, moHKoHie,
PO3SMHOMKEHHA 3a [JOIIOMOI'OXO |bpyHbkamu bpiogpinom
BETETATUBHUX OPraHiB Ta IXHIX |KopeHesumu BuwHsi, ManuHa, ocom
BUJO3MiH. 3aBAAKU oMYy BifOy- |napocmkamu nonsosuli
Ba€ThCA II0SABA BEJIMKOL KiJIbKO- |KopeHesumu JKopxuHa, 6amam
CTi OLHAKOBUX HAUIAJKiB, AKi € |6ynb6amu
KOIIi€}0 MaTePUHCHKOI POCIUHU. |[log3yqumu KoHrowuHa 6ina,
Y Ha3eMHUX POCJUWH HaA3BUUYAN- |nazoHamu JKoemeuyb Moe3y4udl
Ha pi3HOMaHITHiCTHL cImmocobiB |Bycamu CyHuuji, KocmsiHuUysi
BereTaTUBHOI'O PO3MHOKEHHI. KopeHesuwamu | Xeowi, nupit, KOH8anis
Tomoss, Bepba, ocUKa MOXKYTb | Bynb6amu Kapmonns, pscm.
PO3MHOKYBATHUCA YKOPIHEHHAM morniHam6yp
riJiok. 3yamae BiTep TiJKy, Bia- |LubynuHamu Jlinii, Hapuucu,
Hece Ha BOJIOTHI I'PYHT — 1 ocCb mrosnbnaHu

BOHA BJKe BKOpiHmMJacAa U maJja

IouyaToK HOBiM pocamui. Ha amcTkax ToHKoHoOTra, Opiodiayma
YTBOPIOIOTHCA BUBOIKOBI OPYHBKH; MOJATKOBI OPYHBKH Ha KOPEHAX
BUINMHI 4y MaJuHU (OPMYIOTh KOpeHeBi mapoctku. IlocuTh dYacTto
POCJIMHM YTBOPIOIOTH CIHEI[iajli3oBaHi BUAO3MiHM OpPraHiB JJsA Berera-
TUBHOTO Po3MHOKeHHdA. lle HamsemHi (Byca, MoB3yYi maroHm) U mif-
3eMHi (1mOyJsinHa, KOpPEeHEeBUIle, cTebyoBi Oyap01) BUAO3SMIHM ITaroHiB
Ta KOpeHiB (KopeHeBi Oyn0m). ¥ KJIiTHHAX TaKMX BUIO3MiH € 3allacHi
TIO’KWBHI PEYOBMHHU, i HaBeCHi 3 OpPYHBOK BHUPOCTAIOTH HAJ3€eMHi ITaroHu.

PocanHu + KBiTHUKaApCcTBO @ Bpioginym, abo karax-
xoe, YiKasuil c60iM He36ULHUM CTLOCOOOM PO3MHONCCHHS,
AKULl Ha3uBawmv HeCnPasM CHIM HUBOPOOiHHAM, aOO
gisinapieto. Y womy cymo ii Hecmamesozo PO3SMHOHCEHH AL

AKi nepiogm Ta cTagii BUOKpemo0Tb Y PO3BUTKY POC/INH?

Yci0 CYKYIHICTE IIepeTBOPEHb POCJUHY Bifl 3aPOAKeHHA 40 IPUPOL-
HOTO BiIMUpaHHA HA3WBAIOTh IHAUBIAyaJbHUM PO3BUTKOM. ¥ IIHOMY
PO3BUTKY BHOKPEMJIIOIOTH 3apPOSKOBUN i MiCJAA3apOAKOBHII mepiomu.
Posriisaemo gerasabHiIIe i mepiogy Ha OPUKJIALL KBIiTKOBOI POCJIMHU.

3apodkosuil nepiod MOYMHAETHCA i3 3UrOoTU. 3aIlJIifHEeHA AUIE-
KJiTHHaA 3a3Hae 0araTopasoBOTO IOAiNY, 3 BUHUKJIUX KJITUH yTBO-
PIOIOTHBCS 3apoOJKOBa TBipHA TKaHWHA, IIOTIM 3apOJKOBiI KOpPiHB Ta
mariu, 3amac IIOKUBHUX PEUYOBWH, HAaCiHHA IIKipKa. 3aBepIIyETh-
cs 3apoIKOBUM IIepios (opMyBaHHAM 1 Ao3piBaHHAM HACiHUHU.
ITicnssapodkosuil nepiod — 1e mepion BiJg IPOPOCTaHHSA HaCiHUHU
IO TIPUPOAHOTO BiAMUPAHHA POCJIMHHOTO OpPraHismy. ¥ HBOMY
po3pisHATL: cmadii npopocmka, moaodocmi, 3pisocmi i cmapinus.

3a TPUBAJICTIO MKHUTTA POCJAUHU IIONIJAAIOTL Ha OMHO-, IBO- i
Ooararopiuui. OO0Hopiuni pocauHu (OTipKH, OBeC) PO3BUBAIOTHCA 3
HaCiHHA, 3aIBiTAIOTh, JAIOTh IJOAU I BIiIMHPAIOTL IIPOTATOM OJHOTO
BeTeTalifHoro nepiony. /[eopiuni pocaurHu (Kamycra, MOPKBa, OYPAK)
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Ha IepIIOMY POIIi KUTTA YTBOPIOIOTH 3BUUAMHO TiJILKU BereTaTUBHI
oprau. Ilicia mepesuMiBii OPYHBKM Mif3€eMHUX YaCTHUH IIPOPOCTa-
I0Th 1 (QOPMYIOThCA BereTaTUBHI Ta reHepaTuBHI opranu. bazamopiu-
Hi pocauHu (A0MyHsA, TpyIIia) MPOTATOM KiJbKOX POKiB yTBOPIOIOTH
BereTaTUBHI OpraHu, i JUIIe HicJis I[HOT0 B HUX MOUYMHAETHCS IIBITiH-
HA 1 IJIOJOHOCIHHA, AKe TpuBa€ 0araTo PoOKiB mimpsn.

PocavHun + EKosoria @ Bodana uyma xanadcvka (Elodea
canadensis). Yomy us pocauHa ompumaia maxy Ha3ey?

KopoTKo npo ros0BHe

) PO3MHOXEHHA - ue npouec sidmeopeHHsi cobi nodibHUX opeaHi3mig, WO
3abesnedye HerlepepsHicmb xumms. POCNnHM 30aTtHi pO3MHOXYBaTUCS HECTATEBO
M cTaTeso.

) OcoOnMBOCTAMU PO3MHOXEHHSI POCIWH € MOEAHAHHS B LMKITi BiJTBOPEHHS
CTaTeBOro i HECTATEBOIO PO3MHOXEHHS Ta Pi3HOMaHITHICTb CMNOCO6IB BereTaTMBHO-
r0 PO3MHOXEHHS.

) PO3BUTOK — skicHi 3miHK, Lo BegyTb A0 (POpMyBaHHS opraHiamy. B iHamBigyans-
HOMY PO3BUTKY POCITMH BMOKPEMIIIOOTb 3apOAKOBUIA Ta NiCNsi3apoaKOBUIA Mepioau.

AifanbHICTB

Haguanvne 3aedannsa. Illo 6idpisnae ¢opmu po3mHONCEHHA?
Tabauus 0as ouinwseaHHs. HecrateBe i crareBe pPO3MHOMKEHHS
POCJIUH.

Possusanvrne 3a60annsa. Axi ocobrueocmi 6ezemamuénozo pos-
MmHoMcenna pocaun? Ilpaxkmuyuna énpaea. BereraTuBHe PO3MHOMKEH-
HSA POCJIVH.

IlinHicHe 3a80aHHA. Y 4OMYy cYymHicmb mMexnHono2il «2a3ayii»
6ananie? Bnpasa 0aa subipkosocmi. @iToropmonu Ta ix ¢isiosoriu-
Ha pOJIb.

PesyabTaTr

OuikyBaHi pe3ynbTaT HaBYaHHA (Y4YeHb / y4eHuus...)

* oujHtoe 3HaHHs: npo PO3MHOXEHHA ta PO3BUTOK POCJTUH
* ouiHoe pesynbmamu: OBIPYHTYBAHHSA oco6nunsocTen BeretaTMBHOMO po3-
MHOXEHHS1 POCIVH

* gusernisie subipkosiCmb ma OUiHIOE 3Hadywicmb. 3HaHb MPO hiTOropMoHU Ans
HOBITHbOI TEXHONOTIT «Ma3auis 6aHaHiB»

Camo + ...

Camonasuanns. L[inHicHO-emouiliHe 3a80aHHsA. YTiTeHHA HOBUX
ineii. Bnpaea-eubip. HoBiTHI (hiToTexHOIOTI].

Camoouiniosannsa. IIpodykmueno-meopie 3a60annsa. PosMHOKeH-
HfA Ta PO3BUTOK POCJIUH.

«Biology» § 7.5. Reproduction and Development of Plants.

J
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«Hi, eu npomie Hayku He idimb! be3 Hayku, 6e3 cmpymeHmy, 6e3 onumy,
KyOu He nogepHucs, Hi4020 He 3pob6uw» («Cmo mucay». boHaseHmypa) .

leaH Kapnerko-Kapudi (1845-1907) -
YKPAiHCbKUU NUCbMEHHUK, akmop

§7.6. XUTTEAIANBHICTb POC/INUH
M HOBITHI TEXHOANOTIT

KaskoBo! CroinpHOIO 03HAKOIO MiXX OyZHMHOYKA-
Mu xX000iTiB, mimoBUM JILOXOM Ta HOPBE3bKHMU
CiTbCBKMMEU 3py0aMm € [Oax, YKPUTUH TpPaBoOIO.
CroronHi 1e BiKe He KasKa UM CTapoBHHA, a (piTo-
TeXHOJIOTisI B AM3aliHi #I apXiTeKTypi i HasBOIO
«3eJeHUN gax».

3MICT

AKi npouecn XXUTTEAIANBHOCTI BUSHAYaIOTh BMN/IMB POC/IMH HA NpUpoAY?

OcHOBOIO B3aeMO3B’A3KiB pocauH 3 mnpupomor € 3AKOH
ABTOTPODHOCTI. 3eneni pocaruHu BUKOpUCMOBYIOMb eHepziio
Conuysa, 3 nogimpa CO,, 3 rpynmy — 600y il MiHepaJlbHi PEUOBUHU
ma cuHmesyiomos yci HeoOXiOHi OpzaHiYHi CNOAYKU 6 KidvKocmi,
docmamHiil 0 IXHb020 PO3BUMKY.

3rigHo i3 3aKOHOM aBTOTPO(MHOCTI BUBHAYAJILHOIO YKUTTEBOIO (DYHK-
Ii€I0 POCJIVH € pomocurnmes. SIK CTBePIKYIOTh HAYKOBILi, « HEMONCJUBO
3naiimu 0ydv-aki npupodHi a6uwia, AKi He Oyau 60 noé’A3ami 3 ¢omo-
cunmesom». lle yHiKambHe hiBUKO-XiMiK0-6i0oJIOTiUHe ABUIIE BILJINBAE
Ha ckJajg arMmocdepu U KJjiMaT, YTBOPEHHS Ta BJIACTUBOCTI I'PYHTIB,
BUHUKHEHHA ¥ iCHyBaHHSA BOAOUWM. 3 (POTOCHMHTE3Y PO3IOUNHAETH-
cA TPOAyKIIifiHmiI 1mporec 6iocdepu, TOOTO BCA CYKYIIHICTH IIPOIlECiB
CTBOPEHHS, HArpoOMa KeHHs II IIepeTBOPEeHHs OPraHiuHOl pPeyoBUHU,
TIOTJIMHAHHS Ta IIPOXO»KEeHHs eHeprii yuepes 0io- i ekocucTeMu.

BaxxkiuBy posib y 3a0esledyeHHi IIOCTIiHHOTO KPyroodiry pedo-
BUH, eHeprii Ta imdopmarlrii, mimicHocTi HeXMBOI Ta KHBOI IIpHU-
ponu Bimirpae miHepanvHe HcuBsreHHsA pocauH. lle 11e oauH IpoaB
aBTOTPO(MHOCTI POCIMHHUX OPraHisMiB, sKi 3maTHiI BUKOPUCTOBYBA-
T HEOPraHiyHi pevuoBUMHMW NPUPOAM IJA IMOOymoBu cBoro Tima. Ilo-
ravHajJbHa Ta BUALJIbHA (PYHKIIA TAJIOMy BOJOPOCTEll UM KOpPEHeBOi
CHUCTEeMM Ha3eMHHUX POCJHWH BILIMBAIOTh Ha BJIACTUBOCTI BOJHOTO Ta
I'PYHTOBOTO CePEeIOBUII iCHYBaHHS, CKJIAA MOKUBHUX
PEUYOBUH IJIA MENIKAHI[IB I'PYHTIB i1 BOJOWM TOIIIO.

Pocauuu + Nlitepatypa @ «Tpanunocy mak, w0
He 3Halwau uail, yu 0yJao JAiHbKU WYyKamu, mo cma-
puit Cipko 3a6apué MUCAUBCLKULL — 3J0MUE 2iJ0UKY...
3 cyxum OPYHAMHUM JAUCMOM [ ONYCmMué 6 OKpin.
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Yaii i suiiwos ne zipwuil 3a kumailcokuit» (Iean Bazpanuil. «Tuepo-
a08u» ). Haseimv 4 pociuny.

flke 3HaYeHHA mae ¢isionoria pocannH?

Hayxa, wo susuae npouecu HummeodisibHOCMI POCAUHHO20 Op-
2aHi3MY ma IXHi 6304€M036’A3KU 3 HABKOJAUWHIM cepedoguu,em, Ha-
3usaemuocsa (isiosoriero pocauH. BakamBuM acmeKToM ITiel HAYKU €
IpaKTUYHa HaNpaBJIEHICTh AOCIiAKeHb, 3aBAAKU YOMY BBaXKa€ThCHA
TEOPETUYHOIO OCHOBOIO POCIMHHUIITBA Ta O0ioTexHoJOri#l pocamu. Ha
OoCHOBI (hiTo(iziosmoriuHnx 3HAHb PO3BUBAIOTHLCA TiAPOIIOHIKA, aJbIO-
KyJbTypa, (piTohapMaKOrHO3isd, TEXHOJIOri]l J03piBaHHSA ILJIOJAiB TOIIO.
Cepen mpiopuTeTHUX HAIPAMKIB PO3BUTKY cydacHOi ¢isiosorii poc-
JIUH eKoJioTiuHmil. 3MiHM KJaimary, 3a0pyAHEeHHSA TOBKiJIA 3po0mMIn
npobJieMy IPHCTOCYBaHb Ta CTiMKOCTL POCJINH OLHI€IO 3 TOJOBHUX. K
MiABUIUTH iMyHIiTEeT pocauH A0 30yAHUKIB 3aXBopioBaub? Yu MOKHA
BMiHUTH CTifiKicTh pocauH A0 mocyxu? SIK po3BMBAIOTHLCS POCJIUHHI
crpecu? Ili Ta GaraTo iHIIWX 3aNMUTAHL € OCOOJUBO AKTyaJbHUMU B
PiBHUX rajnyssax NPaKTUUYHOI AiAJbHOCTI JIOAWHU.

IIle ogHUM BaKJIUBUM acCIIEKTOM € 3aCTOCYBaHHA 3HAHb KUTTEMII-
SJIBHOCTL POCJIMH IJIf PO3YMiHHS BaKJIMBOCTI IPUPOSHUX €KOCHUCTEM.
JllonuHa oTpuMye Bif HMX YMCJIE€HHI Ta Pi3HOMaHITHI mepeBaru, sKi
B CyYacCHill eKoJioril Ha3MBalOTh €EKOCUCTEMHUMM Iocayramu. Ix xJja-
cu(iKyOTh Ha TPYIU: NOCAYy2U 3a0e3neyeHnsa (XapuoBi IPOAYKTU, CHU-
poOBUHA, MEIUYHI pecypcu, IPUPOAHI MaTepianu, mJoMallHi TBapuHU,
KiMHaTHI pocamHM), nocayzu pezynrr8anns (peryadllisa Kiimary, IIo-
TOIHUX YMOB, OUHMINIEHHS HMOBITPA i IpicHoi Bogu, (pOpMyBaHHA I'PYH-
TiB, 3alMJIeHHA POCJUH, 3aXUCT Bif CTUXINHOrO JIuxa); KYJAbMmYypHi
ma couyiaavri nocayzu (BUKOPUCTAHHA POCJIUH y KHUTrax, (isbmax,
JKUBONOMCi, (POJBLKJIOPi, CMMBOJIAX; BiAIOYMHOK, €KOTYPHU3M, BUIN
CIIOPTY HAa CBisKOMY MOBiTpPi; AJIA OCBITHM Ta HAYKOBUX BIIKPUTTIB;
eKo- Ta (piToTeparis, JricoBe rocrogapcTso).

PocauHu + Fepanbguka @« Jepxcasnuii zepo
Ascmpaaniiicokozo Cow3y 300paxenuil y euzanoi
wuma, wo mpumarmbs KeHzypy U cmpayc-emy
68 00pamaenHni po3KEimaux 2iJloOK NOWUPEHOL 8
agcmpadaiiicokux Jaicax pocauHu. Haszsimv uyio
OJepe6HYy pOCAURY.

Y yomy CyTHiCcTb piTOTEexHoAOrii?

dDiToTeXHOJIOTiA — 2a1Y3b npaKkmuyiHol 0iaabHOCMi, Memow AKOL €
peani3ayis eKon02ivHUX NocaAY2 3 BUKOPUCMAHHAM pocauH. TeopeTny-
HOIO OCHOBOIO € HAYKOBi 3HAHHA IPOIECIiB JKUTTENIATBLHOCTI POCIUH
Ta B3a€MO3B’SI3KiB POCIUH 3 00’€KTaMM HEKUBOI I »KUBOI IIPUPOIU.
Haii6inein akTuBHO (PiTOTEXHOJIOTII CTBOPIOIOTHCA OJIS PO3B’A3aHHS
TakuxX npobjeM, AK: BiJHOBJIEHHA MijJiTapHO 3a0pyAHEeHUX I'DPYHTIB,
I'[OJIiHIHeHHH YMOB IIPOKHMBaHHA JIIOOJWMHN B MiCTaX, OUHNIIIEHHA
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I'PYHTIB Bij 3a0pyaHIOBauUiB, OUYMINEHHS CTiYHUX Ta 3a0pyaHEHUX
IPUPOAHUX BOJ, pallioHaJbHE JaHAIadGTHe IJIaHYyBaHHSA TOIIO.

IIpuknaagamMmu cyyacHuxX (PiTOTeXHOJIOTiIN €: (iToTexHOoJsOril 3 BU-
KOPHUCTAHHAM OaraTopiuHoi TpaBu MickaHmyca nAJsA BiJHOBJIEHHSA
3eMeJIb, 3a0pyIHEHNX Ta IMOPYINeHUX YHACTiTOK BiiCbKOBOI misIbHO-
cTi; o3esieHIOBAJIbHI (hiToTexHOJOTII «3eyeHnit fax», «3eJeHi CTiHn» ;
€KOoJIOTiuHi (hiTOTEXHOJIOTI] OUUINEeHHA CTIiYHUX Ta 3a0pyJIHEHUX IIPU-
pomHUX Boa; Jauamia@THi iTorexHosorii «Bosorani mapku», «IIpo-
TUEePO3iliHi eKpaHU», « EHepreTuuHi HacaaKeHHA» .

In. 65. OseneHtosarnbHi mexHonoeil: 1 — «3eneHul 0ax» y naHOwacghmi;
2 — «3enieHi cmiHu» 8 iIHmep epi

KopoTKO npo ros0BHe

) 3rigHo i3 3aKOHOM aBTOTPOMHOCTI BU3HAYaANbHUA BMNMMB HA B3aEMOBIOHOCUHN
POCIVH 3 MPUPOLO MatoTb (DOTOCUHTES Ta MiHEPATIbHE XXMBIEHHS.

) ®Disionoris pocnuH — Lie Hayka, Lo BUBYAE NPOLECU XUTTERISANBHOCTI POCIIMHHOIO
OpraHiamy.

) ditoTexHonorisa — ranysb, WO peanidye BUPILUEHHA HAYKOBUX Ta iHXXeHEepHUX 3a-
BAAHb 3a JOMOMOroK 00’EKTiB POCIIMHHOIO CBITY.

AifanbHICTD

Hasuanvne 3agdanna. Aki npoyecu 3abe3newyromsb nomix pewo-
6UH, eHepzii ma iHpopmayii y pocrunnomy opzanizmi? Modenro-
8aHHA 3micmy memu. JKUTTeNIATBHICTS POCINH.

Possusanvne 3asdanusa. Axke 3HaveHHA 3HAHb HUMMEDIIALLHOC-
mi pocaun y nparxmuurit dianvhocmi nwdunu? Inmenexmyadiv-
HO-nisHasalbHa énpasa. I'any3i BUKOPUCTAaHHA HOBITHiX TEXHOJIOTiH
Ha OCHOBI IPOIlECiB KUTTEMIANbHICTE POCJIMH.

IlinHicHe 3a680aHHA. ¥ womy HeobxiOHicmb Yyc8i00MAEHHA IHHO-
eéayilunocmi AK 3anopykKu ycnixy i KOHKYpenmHoi nepesazu? Ilpe-
3enmayis npoekmy Ha 00HY i3 6UOPAHUX MeM.

Camo + ...

CamoouinwsanHs. IKi Moi pesyabTaTH HaBYAJbHOI IifAJbHOCTI
BIIPOJOBIK TeMu?

Hiaznocmysaavue 3a6danusa. Bupasa. CamMooIliHKa yCIinrHocCTi.

«Biology» § 7.6. Plant Life Activity and the Latest Technologies.
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\ 3Haliomcmeo ntodeli i3 2pubamu minbKu-Ho
no4yuHaemoca Ui 06iudae Ham 6e31i4 OUBOBUXKHUX
8iokpummie yxe Hal6uXYuUM Yacom.

Amumpo JleoHmees — ykpaiHcbKul Mikonoe2

§ 8.1. TPUBONOAIBHI OPTAHI3MMU

3Hau Hawwux! Imurpo JIeoHTHEB i Toro
kosieru 3 Himeuunnu ta CIITA onucanmu
oxpasy 15 HOBuUX BUAIB rpuOOMOIiOHIX
opraHismis 3 poxy Jlikorama. Ogun i3
HUX IIEePIIOBiAKpUBaYi HasBaJau JiKO-
2ana naasHuus (1) Ha YecTb yKpaiH-
ChbKOro XxJi0a, a iHIWi OoTpUMaB HAa3BY J1iK02a/lad CKOB0POOUHIBCbKA
(2) — ua yects I'. CrkoBopoxu. IlikaBo, 0 AKOI rpynu rpubiB HaJe-
JKaThb Il Buau?

3MICT

AKi ocHOBHI rpynu rpubis?
I'PUBA (Fungi, a6o Myco- ~

ta) — sbipHa rpyma eykapioris, XutTesi hopmu rpnbis

M0  XAPAKTEPU3YETBCA  TeTe- Ta rpubonoAi6bHMX opraHiamiB

POTPO(PHUM KHUBJIEHHAM, IIepe-

BA)KHO OaraTosilepHUM TiJIOM, 5 Mapasun- || Mpasmo- —
= X JlacHe TUYHI . . JIITUHHI
oro Hgo6Me3KeH1/1M MOCTIHHUM " 6| crpao- || ABTBH |1 o
POCTOM i raJIy;KeHHAM Ta IIOIIIH- Buku |lcrm3oBukn

pEeHHAM 3a [IOIOMOTOI0 3avar- -

KiB-cmop.

Y muporkomy posyminui rpymna I'pubu moenmye Taki TaKCOHOMiUHI
TpyIIu: HeCIPaBKHI CIM30BUKU, CIIPABXKHI CIM30BUKU, IJIa3MOAio(o-
POBi CIM30BUKMU, HECIIPABXKHI rpubu Ta crupaB:KHi rpubu. I'pubamu e
auire cupasskHai rpudu (Holomycota), a inmri rpynu — rpudomomxioni
opranizmu. B eBoJronii mosBa opraHisamiB, aKi momibHi 3a TuMHM UM
iHImMMHM o3HakKaMu OO0 rpubiB, BimOyBaJiacd HEOZHOPA30BO B MeyKax
PiBHIX HECIOPiJHEHWX eBOJIIOIIMHNX I'PYI OPraHi3MiB.

¥ cyuacHiii cuctemi eyKapioTiB rpubu i rpubomnonioHi opraxismu
iCHYIOTh ¥ CKJIAJIi TaKUX CyIeprpyn, Ak: Amopdei (crupaB:kHi rpudu,
Hecupan:kHi ciu3oBukn) i TSAR (cmpaB:KHI CIM30BUKHU, IIJIa3MOIio-
(hopoBi caM30BUKM, HECITPABXKHI rpubm).

Y mikosorii BUAIISAIOT, YOTHPU OCHOBHI KHUTTEBiI (popmMu rpubiB:
napasumuiHti cAU308UKU, NAA3MOOIANbHI CAUI0BUKU, KAIMUHHI CaU-
306uxu # enacne zpubu. i popmu BigpisHAIOTH 3a3BUUail 3a 0COOJIN-
BOCTSAMU OyJJOBU BEreTaTUBHOIO Tijla Ta PO3SMHOKEHHS.
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Lo Bigpi3HAE€ cAM30BUKIB Big iHWINX rpubiB?

CiauzoBUKU — rpyla HecHmopim-
HEHUX eyKapioTUYHUX OprauHis-
MiB, III0 YTBOPIOIOTH CIM3YBaTi
dopmu. Ixme BereraTtuBHe TisO
Ma€ BUIJIAL IITUTONJIA3MaTHYHOIL
baratoamepuoi macu. JKurreBuii
IIMKJ BKJIOYA€E BiIbHOMKUBYYY OJ-
HOKJIITUHHY aMe0onomiOoHy cTamiio
(ameb0in), yTBOpEHHSA BereTaTUB-
HOTO Tijla Ta CIOPOYTBOPEHH.
s Toro mio6 Kpaire 3po3yMiTu
CYTHICTH TOHSATTS, POITJITHEMO
CIIPAaByKHiX CJIM30BUKIB.

CopaB:KHI CIM30BUKH — IIe
BLJIBHOICHYIOUi OpraHidamMu, KHUT-
TeBa (opMa SAKMUX BUSHAYAETHCA
AK IJIasMofiaJbHI Ta KJIITHHHI
CIIN30BUKU. ¥ MNEPIIOMY BUIIAIKY
amebo0ing yTBOpIOE naa3moliil, y
aIpyromy — ncesdonna3moliii (cy-
KYOHICTh OKpeMHX amMe00imHMX
Kiaitua). JKuBiIeHHA CcHOpaBKHIX
CIM30BUKIB (arorpodHe, a mJiKe-
pesiom ixki € OaxTepii, MiKpocKo-
miubi  rpubu, TBAPUHOMOAIOHL
opranisamu. I')ka moramHaeTnhca 3a

KMy TUKO-
q yad .\ ~ Hoceub
@@@@ crnopa s
@@9 ) ® 1'
ame60'|'p,a
C'T‘é?esmﬁ
. < / npouec
OLHOCMOpPOBI \ 5 |
abo ~® @
OaraTtocnopoBse L
nnoaosi Tina nnasmogin
®darotpodHe
XXUBIEHHA
cnopa ameboig
. L ]
cCTaTeBUN e
npouec

rnceBaonnasmMoain

®darotpodHe
XUBMNEHHSA

In. 66. >Kummesul yukn
CrpasXXHix criu308UKie

IOTIOMOTOIO0 TICEBAOHIMKOK (TOMY KJIITHMHU 1M030aBJIeHI *KOPCTKUX KJIi-
TUHHUX O0OJIOHOK) i Hamaji mepeTpaBIIOETHCSI B TPABHUX BaKYyOJISIX
ypn Jjrisocomax. IIpo 3amac y KiaiTuHax BigKJaamaeThbesA IIiKoreH. Meri-
KaloTh 3a3BUYail y BOJIOTOMY I'DYHTi, THUJIIN JepeBUHi.

Haii6inpioo rpymoioo CcoOpaBKHIX CJIM30BUKIB € MikKcoMileru.
Bigomo momanx 1000 BuziB. ¥ mpupoai CIM30BUKM-CAIIPOTPOdGU PO3-
KJIaIaloTh OpPTaHiuHi pPemITKu, CAM30BUKHU-OaKTepiodaru BimirpaioTsb
3HAUHY POJIb Yy peryadrii ¢GpJopu I'PYHTIB, CIMBOBUKU-TAPASUTHU €
30yIHUKAaMU 3aXBOPIOBAHL BOJOPOCTEH, Ha3eMHUX POCJIMH.

In. 67. NpedcmagHUKU CripasXXHix CIIU308UKI8:
1 — eemimpuxisi; 2 — cmemoHimuc; 3 — pizapym; 4 — ¢pyrnieo
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Aki ocob6/mnBoCTi HecnpaBXHix rpubis?

Hecnpas:kui rpudu (mcesmo- cnopa
rpubu, MiKoinu) — me oprazismu, Padg | . \
y SAKHX BereTaTuBHE TiJI0O Mae€ !G)@@@‘

BUIJISAL HEKJITHHHOTO Milesilo, @8@ HecTtaTeBe
KJIITHHHA 000J0HKA CKJIAAeThCA O, ‘7 POSMHOXEHHSA

3 UueJsas03u, 3amacailoTb BYyTJIe-

Bonx wmikonaminapun. HecrtaTteBe N T
. L ™ . / Miuenin

POBMHOKEHHA B 0OaraTbOoxX BHUIIB = \ Ik

BimOyBaeThcA 3a YyUYaACTIO B300- CriopaHriid abo

CIOPp — PYXJWBUX KJITUH 3 of- W@ cropoHocha

CTPYKTYpa |
HUM a0o0 [aBoMa MIKTYTUKAMU. B &
JKuBnenns ocmorpodHe, Iig uvac cTaTeBwil Npouec
SIKOTO KJIITHWHHU IIOTJIMHAIOTH PO3- OcmoTpodpHe

. XNBJIEHHS
YMWHEH1 PEeYOBHMHU IIJIAXOM afm-

copO11ii, 6e3 yTBOpEHHA TPaBHUX
BaKyOJIeH.

Haitisigominri mpeacraBHUKU HajsexkaTh no rpynu Oomikoru. Ile
@pimogpmopa iHperuyiilna — cupuunHiOe (hiTodPTOPO3 KAapTOILIi If TOMA-
TiB, canpoJezHia napadumapHa — 3aXBOPIOBaHHA pub uu IxHBOI iKpH,
naasmonapa 6uHozpadna — 30yIHUK MiJIbAbI0, a00 HECTIPaBKHBOI 00-
POLTHUCTOI POCH BUHOTPALY.

Ilo HecnpaB:kHiIX rpuOiB HAJEKNTHL i Taka IiKaBa
rpymna Ak Jaabipunmynu. IXHBOIO OCHOBHOIO 0CO0JIU-
BiCTIO € 3AaTHICTH YTBOPIOBATU 30BHIIIHIO CITKY, IO
CKJIQTA€ThCsA 3 HUTKOIONIOHMX IIUTOIJIA3MATUUHUX
BupocTiB. Il cTpyKTypa 3abe3medyye NIPUKPIILJIEeHHA
o cybcTpaTry, pyX KJIITUH Ta OCMOTPO(HE KUBJIECHHS.

N B ol - ) (." » N L z H Z
T 1 & ' e RN . y. 4
R » ¥ /

In. 68. 2Kummesul yukn
HecripasxHix epubie

In. 69. HecnipaexHi epubu: 1 — canporneaHis napasumapHa; 2 — rinasmornapa
B8UHozpadHa; 3 — chimoghbmopa iHgekujiltHa
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Fpubwu + Ekosnoria & YV 40-x pokax XIX cm. kapmonaio, ska 6yaa
OCHOBHUM NnpodyKmoMm xapiys8amnHs 6 kpainax €eponu, ypasuna @i-
mogmopa. 3a KilbKka MuiHi8 x60po6a NOULUPULACS HA BEJULe3HUX
mepumopisax. Aki exonoziuni ocobaueocmi pimogpmopu iH@exyiiinol
CnpusmMs MAKOMY NOUWUPEHHIO?

KopoTKo npo ros0BHe

) [pubamu BU3HaIOTLCA NuLle cnpaBXHi rpudm (Holomycota), a iHwi rpynu TpakTy-
I0TbCA SIK rPUGonoAiGHI opraHiamMmu (HecnpaBXHi CrM30BUKW, CNPaBXHI CIN30BU-
Ky, Nna3MopiodopoBi CIIM30BUKM, HECTIPABXKHI rpubn).

) CnpaBXHi CIM30BUKMU — OpPraHi3aMu, y siKMxX € BeretaTuBHe Tifo nna3Mopin, HasiB-
HICTb NNOAOBUX TiNl, BiACYTHICTb KNITUHHOI OOOMOHKM Ta haroTpodHE >KUBIIEHHS.
[penctaBHuKamu rpynu € cmemMoHimic, gizapym, ¢ynizo.

) HecnpaBxHi rpubmu — opraHiamy, ocobrnmMBOCTAMUN SKUX € KNiTMHHA OOOMOHKa 3
Lientorniosn, pes3epBHUA BYIMEBOA MiKOnamiHapwuH, HecTaTeBe PO3MHOXEHHS 300-
cnopamu. [1o HecnpaeXHix rpubiB Hanexatb gimogmopa, canposnezHis, niasmo-
napa, nabipuHmyru.

AianbHICTD

Haguanvne 3agdanna. IJo 6idpi3nae 2pub6onodioni opzanidmu?
OnopHa cxema dna 3anam’amogyeanhns. I'pubononi6Hi opranismu.

Possusanvhne 3agdannsa. Yu moixHa 3anobizmu 3apaxenHnio Kap-
monni ¢pimogpmoporo, 3naruu ocobarueocmi ii pozeumxy? I1po6.em-
Ho-ni3HaseaavHa énpasa. JRUTTEBUN MUKJI (iTtodTopu.

Ilinnicne 3a60anusa. Anmubiomuxu, ¢pyHziyudu ma zpubu. Bnpa-
8a Ha susnauenns. l1lo Take «IliHHiCTH 3aXMCTy Bi 3aXBOPIOBAHb» ?

PesyabTaTr

OuikyBaHi pe3ynbraT HaBYaHHSA (Y4YeHb / yyeHuus...)

* gu3Hayae 3micm ocHosHoeo noHssmms: TPUBONOOIBEHI OPTAHI3MUA

* popmynoe nisHasanbHy cumyauito: gna PO3B’A3AHHA MPOBJIEMWU wopo
GiToTOPO3y HA OCHOBI 3HAHb XUTTEBOIO LMKNY diTohTOpK

* 8U3Hayae cymHicmb YiHHicHOi kamezopii: LIHHICTb 3AXUCTY BIO 3AXBOPHO-
BAHb

Camo + ...

Camoopeanisauyis. IIpoekmue 3a80anns. Bubuparo qocaigHunbKui
IIPOEKT Ta OPTaHi30BYIO MOT0 CTBOPEHHS AJIA Hpe3eHTallil (3aXmcTy)
Ha IIiJCYMKOBOMY YPOIIi TeMMu.

Camonasuanus. OcobucmicHe 3agdanusa. Pucu xapaxkrepy. Bnpa-
6a. CaMOCTiAHiCTh-TiATTOPATKOBAHICTD.

Camoouinioeanns. Ilpozcnosysanvrhe 3asdanna. TectoBa BIpasa.
I'pubwu.

«Biology» § 8.1. Fungi-like Organisms.
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Ipu6u x 60 e nici duso-kasku meopame.

Bimanit Hazapyk (1950-2020) -
YKpaiHCcbKul noem, nicHAp

§ 8.2. CNTIPABXHI TrPUBU

3porapgaiical «Mypawka 3adymascs it kaxce: — Ak xHce
max? Paniwe meHi o0HOMY nid zpubom micHo 0yJao, a
menep 6cim n’amvom micue 3Hatiwnocs!

— Kesa-xa-xa! Kea-xa-xa! — 3acmisecs xmocws. Bci
nodusuaucs: Ha wanouyi zpuba cudums Aaba it pezoue:
— Ex, eu! Adice zpub... He doxa3sana i nockaxkaaa cooi.
ITodusuaucsa aci Ha 2pub i mym xe 300zadanucs, 1oMy
cnouamky o0Homy nid epubom micHo OyJao, a nomim i
n’amvom micuye 3Haiiwnocs. A eu 30ozadaaucs?»

3MICT
Aki ocob6/mBoOCTI cnpaBKHix rpubis?

I'PUBU sBigpisHAOTHCA Big rpuOONOmiOHMX OpPraHidMiB HU3KOIO
03HAaK, cepel SKUX Ha3BeMO HASBHICTh XiTHHY B KJITHHHIN 000JOHITI
Ta 3alacaHHsd TAKOrO Pe3epBHOrO BYIJeBOAY AK raikorex. Cepen rpu-
0iB MOKYTBH OyTHU OpraHisMu 3 TPbOMA JKUTTEBUMU (hOpMaMU: Mapasu-
TUYHI CAN30BUKU, KJIITUHHI CIM30BUKHU Ta BJacHe rpudu. BigmoBigmo
iXHe BereTaTuBHE Tijo OyJe MaTu BUIJISAL ILJIa3MOLifd, ICEeBIOILIA3MO-
Iisg abo rpubHMIi. Mimesiii Mo)ke OyTH OSHOKJIITUHHUM i OaraToKJIi-
TUHHUM, 0€3 IIepPeropoJoK UM 3 IIePeropoaKaMu-CeIITaMmU.

l'ipm GaraTbox rpubiB yTBOPIOIOTH IMiJbHI CIIETiHHA, AKi Hara-
IYIOTh TKAHWHU POCJWH a00 TBapwH. ¥ MeXKaxX IUX «TKAaHWH» iCHY-
IOTh OTHOYACHO KiJibKa BuAiB rid (cKeJeTHi, 3amacaibHi, CJIM30TBipHIi,
CEeKpeTOpHi TOI0), IO BUKOHYIOTH PisHi (yHKMIii. Hampukaan, cke-
JeTHi rim 3ab6es3rneuyroTh OMOPY Ta MiIHICTH (Y TPYTOBHKIiB), CEKpe-
TOPHI — BUIIIAIOTH TipKi pevyoBMHU OJA 3aXUCTy Big moimaHHs (y
XPAIMIiB-MOJIOYHUKIB), CIMBOTBIipHI — yTBOPIOIOTH CJAU3 IJA MepeMi-
IIIeHHs B I'PYHTi. ¥ CKJali «TKAaHWH» IIAIIMHKOBUX I'pubiB € ripu, axi
3a YMOB [IOCTaTHBOT'O 3BOJIOYKEHHSA 3a0€31eUyIOTh CTPIMKUI picT iXHIX
mironoBux Tij. Ile moscHIOE BUpPa3 «POCTYTh AK I'PUOU ITic/asa gomty». ¥
OinbIITIOCTi BUIIAKiB HeCHIpaB:KHI TKAHWHY IpubiB YTBOPIOIOTH BereTa-
TUBHI Ta PeIPOAYKTUBHI opranu. BereraruBHi opranu 3abe3mneuyroThb
OPUKPIIJIEHHA Ta MiHepaJbHe »KUBJIEHHS, a30T(diKcalliio, ra3oodMiH,
a penpoAyKTUBHI — HecTaTeBe I cTaTeBe PO3SMHOXKEHH.

AKi ocHOBHI rpynu rpu6is?

CyuacHa cucreMa rpubiB po3jijise Pi3HOMAHITTA ONMCAHUX BUIIB
Ha [OeB’sTh OCHOBHUX TIPYII, SKi 3a 0COOJIMBOCTAMHN OYIOBH Berera-
TUBHOIO Tijia ¥ cIOop 00’€IHYIOTH Y TPH OCHOBHIi rpymnu: [[MKryTHKOBIi
rpubdu, Huxkui 6e3mKryTukosi rpubu Ta Buiili 0e3mxryTuKoBi rpubu.

Haii6inpin ynce /bHUME 3a KiJIBKICTIO BUAIB i HAWOIJIBII IIOIIKPE-
HuUMHU B npuponai € Mykopomikoru (Mykop — 0Oina 1Bijb, pisomyc —
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yopHa IBijab), I'TomMepomikoTHu
(mixopusoymeoprweanvrhi zpudu
HA3eMHUX POCAUH), AcKoMiko-
i (Opixcdixci, acnepein, neniyu-
aiym,  mpro@geni, 3MOPULKU,
JixeHizoeani epubu), baszunmi-
oMikoTu (60poBUKU, JAUCUYKU,
MYXoMopu, nevepuuyi, mpymo-
BUKU, JOU,08UKU).

3a poamipamu rpubu momiisa-
I0OTh HA MaKpOMiIleTu # MiKpo-
mineru. Makpowmineru — rpubu,
[0 MAalOTh ILJIOJOBE TijIo, SKe
YTBOPIOETHCS HAaJ IOBEPXHEIO
I'PyHTY (IIanwHKOBI Trpmbn).
Ane ocHoBHa Maca rpubiB —
MiKpowminmeTru, y AKX ApibHi
CIIOPOYTBOPIOBAJIIbHI CTPYKTYPU
(uBineBi rpmbm). 3a eKoJoriu-

PisHOmaHiTHicTb rpnbiB

EBontouinHi niHii

OCHOBHi TaKCOHMU

I. IxryTukoBi rpm- | Onicmocnopudii

6u (maromb 300- | Ximpudiomikomu
criopu, nnaamodit | Heokanimacmuaomi-
abo ricesdonnas- |Koma

mo?itl) bracmoknadiomikomu
Il. Huxyi 6e3- Boonazomikomu
DXKrYTUKOBI rpubum | Mykopomikomu
(HecenmosaHull momepomikomu
miyenid, eidcymHi

OxeymuKu 8 crop)

lll. Buwii 6e3- Ackomikomu
OXTyTUKOBI rpu- | basudiomikomu

6wm, abo Likapii

(cenmosaHrut mi-
yeniti, maromp 08a
s0pa 8 KiimuHax)

HUMHU OCOOJIMBOCTSAMHU Ta CIIOCOOOM JKMBJIEHHSA I'PUOU IOMIJIAIOTH Ha
TPHU eKOoJIOTiuHi rpymnu: cumbioTpodu, mapasutorpodu it campoTpodu.

Fpubu + Kaska @ Ju moixce axuiice i3 306paxcenux zpubie cmamu
nepcomnaxicem 8auLoi Kasxu?

In. 70. «Kaskosi» sudu epubig: 1 — eHmomorna brnakumHa; 2 — knaseapisi 61ido-bypa;
3 — pewimo4yHuUK Yepe8oHuU; 4 — ncamuperna 8odsiHa

AKi npucTtocyBaHHA rpubis?

Y rpubiB criopm my:ke pisHi, i 3 HMMU TOB’sI3aHi
BaKJIMBIi IpOIleCH KUTTEAIATbHOCTI. BoHU € 000B’ 13-
KOBOIO CTAMi€I0 KUTTEBOTO ITUKJY I YTBOPHIOIOTHCS
i yac HeCTaTeBOTO II CTATEBOrO PO3MHOYKEHHH.
Coopu rpubiB MOKYyTh OyTH IPHUCTOCOBaHI AJIA PO3-

ceJIeHHSA B HOBI MICHH IIPOKMBAaHHA, Hepe)RI/IBaHHH

HECIIPUATINBUAX YMOB. I1X KiIacu(ikyoTh 3a pisHIMUI
Kkpurepiamu. Tak, 3a yrBopaMu, y AKX Bi0OyBa€eTh-
PO3PiBHAIOTH cnopaHziocnopu

csA CIOPOYTBOPEHHS,

In. 71. ino6onyc,
abo
«2pub-2apmama»

(y mykopa), koridiocnopu (y mBijmeBux rpubiB), ackocnopu (xXapak-
TEepHi s acKoMikorTiB), 6a3udiocnopu (y OasumiajnbHuUX rpudiB),
meaiocnopu (ipsxacTti Ta ca’kKoBi rpmbu) ToIo. 3a MOOiIBHICTIO BU-
piB3HAIOTH 300cnopu (MaOTh IKTYTUKU AJA IEePEeMiIlleHHA Y BOJHOMY
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cepenoBuilli), oanicmocnopu (OJis caMOIIOIINPEHHA B IIOBITPi YU pos-
MMOBCIOMKEHHS 3a ydacTio TBapuH). Hampukian, miysiodyJsioc sgaTHU
BUCTPiJIIOBATU CBOI cHOpaHTrii 3i cmopaMu Ha BiJcTaHb, 10 BUMIipIO-
€ThCA MeCATKAMU CAHTUMETPiB. 3HAUHA KiJIbKiCTh cIpaBKHiX rpudiB
ImepekrBac HeCHPUATINBI yMOBH Ha cTamii cmop. OgHaK € ¥ coelriaJri-
30BaHi OJHOKJIITUHHI CTPYKTYPHU, IPU3HAUEHI CYyTO OJA IepeHeCceHHa
ekcTpeMaiabHUX yMOB. Ile remu ta xsnamigocnopu. 'emu — 1e BesmKi
TOHKOCTiHHI KJITWHU, IO CJAYI'YIOTH IJIf 3allacaHHSA IIOKHBHUX pe-
YOBUH Ha Iepion iXHbOI HecTaui. XJiaMigociopu — Iie BeJHKi TOBCTO-
CTiHHI KJIITMHM, AKi IMIMPOKO PO3MOBCIOM:KEHI B Ha3eMHUX IpubdiB i
CAYTYIOTH IJIA IMepeHeCeHHs HeCHPUATIUBUX YMOB.

Fpubwu + Ekonoria o Ocv dusnuil zpub zidnerym
Ilexa, abo «kposomouusuil 3y6». Hozo mino eudinse
PiOUHY 1epB80H020 KOLbOPY, 2ipK020 CMAKY, NPUEMHOZO
sanaxy. I{ixaso, aK i 3 K010 Memoio ye 8i06ysaecmuvcs?

KopoTKoO npo ronoBHe

) TPUBM — ue opraniamm, ans skmx, okpim HEOBMEXEHOrO POCTY, OCMOreTepoTPOHOro
XMBMEHHS Ta CMOPOYTBOPEHHS!, XapakTepHi MiLeniv, KriTMHHa 060noHKa 3 XiTUHY, rMiko-
reH K pe3epBHUI BYrMeBOA.

) Ekonoro-tpodiyHi rpynu rpmbis: canpo-, napasuTto-, CMMBIioTpodn 1 Xuxi rpndmu.

) Cnopwu baratbox rpnbis 3abe3nevyroTb YTBOPEHHSA HOBMX OCOBOUH Ta iIXHE PO3CENEHHS.

AifanbHICTD

Hasuaavrne 3a60anus. Yum cnpaeéini zpubu 6idpidnarombvbes 6id
2pubonodionux opzanidmie? Ingocxema das onucy. CipaB:xHi rpubu.

Possusanvrne 3ag0anna. Aki npusuHu pi3HoMaHimma Opzanié
2pubie? Bnpasa. 3HaueHHs OpPraHiB CIpPaBKHiX rpubiB.

IlinnicHe 3a80anHs. Hum HUBNEHHA CNLPABHCHIX 2pubié 6i0pi3-
HAEMbBCA 6i0 HUBLEHHA POCAUH i méapun? Bnpaea 0aa cnpuilman-
Hs. OcMoTpo(dHE KUBJIEHHS II€UEePUIli JBOCIIOPOBOI.

PesyabTaTr

OuikyBaHi pe3ynkTaTy¥ HaB4YaHHA (Y4eHb / y4eHuus...)

» onucye: ocobnusocTti CIMTPABXKHIX TPUBIB
* 8U3Ha4yae memy ma ¢hopmynoe cmpameeiro: onsa PO3B’A3AHHA MPOBIEMWA npo
B32E€MO3B’A30K Pi3HOMAHITHOCTi Ta OYHKLIiN OpraHiB y CnpaBXHix rpmbis

* crpuliMae HacmaHosy ma 8UCII08/IHE MIPKy8aHHS: NPO KOPUCTb NeYepuLli ABOCrMo-
pogoi Ta ii LIHHICTb 3AXUCTY BIl 3AXBOPHOBAHb

Camo + ...

Camonasuwanusa. Pecynamuene 3asedanHsa. §SIK oprauizyBaTu
CTPYKTYPYBaHHSA HaBUAJbLHOTO MaTepiamay?

CamoouyinosaHnsa. 3a80anHA 0 po3nidHasanHsa. Tect. Ilpu-
CTOCyBaHHS IpuliB.

«Biology» § 8.2. Fungi.
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Cum6io3 - ye cnineHe xxummas pi3Hux op2aHiamie. C“w
-

leHpix AHmoH Oe bapi (1831-1888) -
HimeybKuli 60madik, 3acHOBHUK Mikosio02il

§ 8.3. CUMBIOTPO®HI ACOLIALITI TPUEIB

BnpaBIIHEMOCb' Cum0bio3 — 1ie cmiBicHyBaHHsS OpraHidmiB pisHUX
BUIIB. ¥ ITIPOKOMY HAyKOBOMY pos3yMiHHI cuM06i03 € Oyab-sIKOIO
(opmoio Bl3aemomii Mixk opramismMamMu g —

pisHUX BUIIB, 30KpeMa: MyTyaJlisM, KO-
MeHcaJsi3M, mapasduTusMm. PosmisHaiiTe Ha
irocTpalisix ocHOBHI popMu cumM0io3y.

3MICT

Aki cumbioTnuHi acouiauii rpubis 3 HaseMmHUMHM pocaMHaMnu?

CUMBIOTPO®HI ACOIIIAIIII TPUBIB — 1e 06’exgHanasa rpubis
3 iHIIMMU opraHisMaMu Ha OCHOBi XapuoBux B3aemopiii. ['pubu yTBO-
PIOIOTH acoilriailii 3 6akTepigaMu, BOJOPOCTAMU, HA3€eMHUMU POCJIMHA-
MU, TBApuHaAMM (MypaxXxaMu, MeIOHOCHUMU Om:kosiamu). B yTBopeHHi
acoriamniii Haliuacrinie 0epyTh y4acTh IMATMHKOBI MiKOPH30yTBOPIO-
BaJIbHi, JIixeHi30BaHI Ta APisKIKeBi rpudu.

IIManuuakoBi rpubM € MaKpoMmimeraMu I CKJIagaioThbCcA 3 2puod-
Huyi # naodosux min. I'pubHUIA OaraTOKJITUHHA, PO3BUBAETHCH
3a3BUUail ycepeauHi cyocTpary, piaiine — Ha ioro moepxHi. ILnomo-
Bi Tija — IIiJibHO mepenJieTeHi riu, AKI MamOTh BUIJAL HIKKH Ta
manku. Coopu yTBOPIOIOTHCA 3 HUMKHBOIO OOKY INANKH Y BeJUKil
Kinbpkocti. Hanpukaan, 3 meuepuili 3a 5 IHIiB pO3IOPOIIYETHCS IIOHA
10 minbappgiB coop. Cropu HaA3BUYANHO KUTTE3TATHI, BUTPUMYIOTH
remmeparypy —150°C i He BTpauaroTh 3JaTHOCTI IIPOPOCTATH IIPOTSI-
ToM JecATHpPidu. 3Bepxy IIalKa BKPUTa TO-
HEeHBKOIO IIKipKOI0, 3a0apBJIEHOI0 B SICKpPaBi
KOJIbOPH. 3a CIIOCO00M »KUBJEHHSA OiIbIIiCTh
MIAaTUHKOBUX I'PuOiB MiKOPM30yTBOPIOBaUi I
Juile 0Ju3bKO UBepTi — campoTpodu.

Ocob6auBoCTi OyIOBU IIAaNKN 3YMOBJIIOIOTH 3
MOAiJ IIAMMHKOBUX TIpubiB Ha mpyouacmi
(TimoCMKOBUK, MACJIIOKU) Ta nJaacmuHiacmi
(meuepuiii, oIeHbKU, MYXOMOPHU, JUCUUYKHU).
3a BUKOPHUCTAHHAM y Ky IIi rpubu MOKHA
momisiutyu Ha icmieHi (6inmuii rpub, mimbepe-
30BUK) Ta OTPyHHi (06jima moramka, 4epBO-
HUN MyXOMOD).

In. 72. Bydosa wanuHKo80-

3HaYHA KiNTPKICTh MIANMHKOBUX TIpubis 20 2puba: 1 — HixKa;
34aTH1 YTBOPIOBaATN I‘pI/I60R0p1HB, abo Miko- 2 — warnka; 3 — nnodose
pusy — 83aemoguczione cnigxcummas miueniio mino; 4 — nnacmuHKu;
2puba 3 KopeHAMU Ha3eMHUXx pociun. I'pubu 5 — miyeniti; 6 — criopu
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OTPUMYIOTH BiJl POCJIMH KHCE€Hb, BYTJI€BOAMW, a POCINHU Bix rpmbiB —
cunonyku Hitporeny, ¢ocdop, BiTaminu ToIo.

Y wmikopusHi#i B3aemopmil Mmimesiii rpmba KOJIOHiIBye KOpeHi um
iHIITI OpraHW POCJIWHU Xas3sdiHa BHYTPITHBO ab0 30BHIITHBOKJIITUHHO.
ExToMikopm3a xapaKTepHa IIepPeBasKHO IJA JIepeB Ta YarapHUKiB, a
eHJJOMiKOopU3a — AJA TpPaB AHUCTUX POCJIUH.

AKi cumbioTnyHi acouiauii rpubis 3 Bogopoctamu?

JInmaaukn (JrixeHizoBaHi rpu-
6u) — ye cumbiompori acouiayii
epuba ma eodopocmeit. Tino iu-
NIaMHUKIB HA3WBAETLCSA CJAHb i
CKJIAIa€ThCA 3 HUTOK rpubda (3a3Bu-
yail 1me cymMdyacTi rpubu) Ta KJIiTUH
BomopocTi (OMHOKJITHMHHI 3ejeHi
Bomopocti). I'pub mocrauae Bomo-
pocTaM BoAy Ii MiHepasbHI pedo- In. 73. HpUKnadq nuwaﬁyUKie.'
BUHHU, & BOJOPOCTi CUHTE3YIOTh IJIA 1 - nexkaxopa pi3HoMaHimHa;
rpuba oprauiuui criosyku. PosMHO- 2 = KcaHmonapmeriisi 3a20pHyma;

o 3 — KnadoHis oneHsivya

JKYIOThCA JUIMMIAWHUKN BEreTaTUB-
HO — JiISHKaMHu cJiaHi ab0 yTBOpaMu 3 KJIITHH BOJOPOCTI M HUTOK
rpuba. ¥ 6araTbox BUAIB JIUITANHUKIB PicT MOBiIbHUI, IIPOTE YKUBYTH
IysKe MOBro, COTHi I HaBiTH THCAYL pOKiB. JIumrallHUKU MOIITUPEHi
CKpisb: iX 0araTo B TPOIIiKaxX, ajie HAHOiJIbIle B MOMIiPHUX i XOJOTHUIX
obsactax cyxomony. MicisgMu ocelleHHs JUNIAHHUKIB € T'PYHT, CKeJIi,
cToBOypu mepeB Tomro. IIpukaagaMy HaNIONMIMPEHININX JUIIATHUKIB
B YKpaiHi € kcanmopis Hacminna (Xanthoria parietina) Ta napmenis
ooposenuacma (Parmelia sulcata).

BrnipaBa g.nAa po3snisHaBaHHA @« 3a @opmow0 CAAHI JUWAUHUKU
O0ysarwmv HaKunHi, aucmysami ma kKywucmi. Busnaume, 0o saxoi
epynu Hasexamsv 300paxceHi JUUWAUHUKU.

AKi cumbioTnYHi acoyiauii rpmubis i3 6akTepiamu?

HafiBigomimumu npeacTaBHUKAMU TPYIU € NEeKApPCvbkKi M 6UHHI
Opisnconci. Ixmi HalixapakTepHIiNIi 0O3HAKW: ONHOKJITUHHICTH, Berera-
THUBHE TiJIO YV BUIVIALL APiMKIKOBOTO TaJIOMy Ta OCOOJMBUII CIOCiO
BereTaTUBHOI'O0 PO3MHOMKEHHS MHiJl Ha3dBOO OPYHbBKYBaHHA. BijbHIicTs
IPLMKIMKIB JKUBJIATHCA CAIPOTPO(HO, IMIPOTE TPAIJIAIOTHCA U Iapasu-
TuuHi Buan (kanHduda, nHe8MOUUCTMUC).

HpixkaKi 3HaUHO MOMIMPEHI B HABKOJUIITHBOMY cepenoBuiili. Mic-
A IIPOKMBAHHA Ha3eMHUX OPIisKIMKIB IIOB’sI3aHi mepeBaskHO 3 MicCIIs-
MU, 6araTUMHU Ha BYTJIEBOAM: IIOBEPXHEIO ILJIOAiB, HEKTAPOM KBiTiB,
coKamm pocsinH. € MOPCBHKi ¥ mpicHOBOAHI ApikAKi. PisHi Buam npix-
IKOBUX T'PUOiB IOCTIAHO € B KHUINMKIBHUKY KOMaX, IO XapuYyIOTbCSA
IEePEeBUHOI0, ¥ MEJOBOMY MIIYHKY OMI:KiJI, € CKJIaZHUKAMU IITKipHOL
MiKpodI0pU JTIOIUHUA.
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IIpuxknagom acomiarifi apiskmKiB i OaKTepiin € uyantHmit rpub. Ile
cumbioTpohHA KYyJIbTypa APiKAKOBUX I'pmbiB, 3MaTHUX A0 OpomiHHA,
Ta 0aKTepiil, AKi BUPOOJISIOTE IIEJII0JIO3Y. ¥ CBOIM Haii-
momupeHinIin gopmi — 1me OGiomaiBKa, IO IIaBaE Ha
MeXKi moBiTpa ¥ pigmHu. BaKTepianbHUIT KOMIOHEHT
BKJIIOUAE Pi3HI BUAM OIITOBO- Ta MOJIOUHOKHCINX OaK-
Tepiii, a rpubHMI — IMeKapCchKi APiKIKI.

Fpubu + MeaguumHa @ Y womy aikysanvhi racmu-
socmi yaiiHozo zpuba?

KopoTKoO npo rosnoBHe

) CumbioTpodoHi acouiauii, siki yTBOPIOIOTb LUAMMHKOBI, NMiXEHI30BaHI 1 APiKIKEBI
rpvbu, NOMIMNWYTh XUTTEAIANBHICTD | MiABULLYIOTb MPUCTOCOBAHICTL 4O YMOB iC-
HyBaHHS.

) JInwanHukm (nixeHizoBaHi rpubn) — ye cumbiompodgbHi acoyiayii epuba ma 8o0o-
pocmed.

) OpixmkoBi rpudu — ye 0OHOKIIMUHHI 2pubu, o3HaKamu SIKUX € 8idcymHicmb Miye-
nianbHoi 6ydosu, HasieHicMb BPYyHbKYy8aHHSI ma 6pOdiHHS.

AifanbHiCTB

Hasuanvne 3a60annsa. Yomy ceped 2pubié nowupeni cumbiomuy-
Hi 63aemo36’a3ku? Cxema 0 NOACHEHHA «AcouiamueHull Kyu».
CumbioTuuni acomiarmii rpubis.

Possusanvrne 3as0annsa. Ake 3HaveHHA 6ezemamuéHozo i penpo-
dykxmueHnozo mina wanuHnkoeux 2pubie? JIABOPATOPHA POBO-
TA 8. BynoBa Ta (yHKIIii Tijia IIamTMHKOBUX I'PUOiB.

Llinnicue 3a60anna. Yomy «icnandcoerui mox» ma «0yb6oeuil
mox» — ye nuwainuku? Bnpasa 0aa peazysanna. Y 4oMy JiKyaabHi
BJIACTUBOCTI JUMIaWHUKIB, AKi Ha3WBaIOTh «icaaHacbKui Mox» (I]e-
mpapisa icarandcvka) Ta «nyooBuit Mox» (EeepHis causosa).

PesyabTaTr

OuikyBaHi pe3ynkTaTy HaBYaHHA (Y4YeHb / y4eHuus...)

* [0sicHIo€e: 3HaYeHHss CUMBIOTPO®HUX ACOLIIALIIA TPUBIB
» opeaHizogye: ctpaterito PO3B’A3AHHA NMPOBIIEMW wopo B3aeMo3s’si3ky 6ynosu
Ta OYHKLUIN Tina wannHKoBmnx rpnbis

* peaaye ma rosiCHIE HacmaHo8y: Nnpo MNikyBarnbHi BNAaCTUBOCTI OKpeEMUX BUAIB K-
warHukie Ta ix UJIHHICTb 3AXUCTY BI 3AXBOPHOBAHb

Camo + ...

Camonasuanus. Komynikamuene 3a8danHs. IrpoBa Bupasa
«Tom-10». Bimomi manmHKOBI rpubu.

Camoouinweanns. Penpodyxkmuene 3aedanhns. IlpucrocyBaHHSA
rpubiB M0 ciiBicHyBaHHA.

«Biology» § 8.3. Symbiotrophic Associations of Fungi.
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Ipubu weuodwe 3a 6azamvox iHWUX op2aHi3Mie 8UOO3MIHIOIOMbCA
i ymeoproome He3Hatiomi pucu.

KocmsaumuH CumHuk (1926-2017) —
YKpaiHcbKuli 60matik, akaoemix

§ 8.4. I'IAPA3MTOTPO¢HI rPUBU

CBiT HaBK0/10 Hac! OmeHbOK OCiHHIiM
cupaBxHit (Armillaria mellea) mno-
HMIMPEeHUN Ha BCi#l TepuTopii YKpainu.
Pocte B aucrtsHuMX i XBOMHUX Jicax,
camax, Ha MeHbKaX, CTOBOypax, KO-
piHHiI IepeB Ta YarapHUKIB BeJIUKU-

MW, TicHUMH Tpymamu. A qoMy e MouGHuus (1) ma nodoei mina
rpul HaJIeXXKUTh 40 IapasuTin? OCiHHIX OneHbkig (2)
3MICT

Aki ocob/mBocTi rpubis-napasuTis?

ITapasurorpodHi rpudu — 1me rpudu, AKi KUBJAATHCA MOKUBHUIMU
peuoBHMHAMU KMBUX OpradiamiB i saBmaioTh iM mroxu. Taki BimwHO-
CUHU II03HAYAIOTh AK CHUCTEMa «IapasuTr-xasdid». sKuByTh rpubu-mna-
pasuTu mepeBakHO Ha pociuHax (maixke 10 000 BumiB), pimamie Ha
TBapuHax i sgiogax (6aumsbko 1000 BuaiB). € rpyma mikomapaswuris,
IO JKUBYTh Ha iHIMux rpubax (#He meniine 1500 Bumis).

Tpodiunuit BoauB rpubiB-mapasuTiB HOB’A3aHUN 3i BCMOKTY-
BAaHHAM HUMHU IIOKMBHHUX PEUOBMH OpraHidMy-xasdiHa, IO Bene M0
BUCHAKE€HHA Ta IocjiabjeHHA HOTro 3axXxuCHUX peakilin. Oxui rpu-
OM-mapas3uTH IIPHCTOCOBAaHI KUTH Ha IIOBEPXHi, a iHIINi, IKUX cepen
rpubiB OinbIricTh, — y Tijgi cBoro xasdina. OgHI 3 HUX MOMKYTH Xap-
YyBaTHUCS TiJIBKW BMiCTOM JKMBUX KJITHH rocIiofgaps, iHIIIi BOMBAIOTH
KJITUHM rocmojapsd, IJA YOr0 YTBOPIOIOTH aHTHOiO-
TUKU abo (hepMeHTH, a IIOTIM XapuylThCS BMiCTOM
BimMepanx KJIITHH.

PocauHu + AHTponosoria ¢ Ceped cnopsadicernns
MuponbCcbkoi Ab00arnol ardunu (abo Emui), ik akxoi
oausvko 5 000 pokis, 3HaildeHo d8a 6udu mpymosu-
Kig: Oepe3osuil ma cnpasxcriii. I[ikago, 3 Axow me-
moi0 6UKOPUCMOBY8ALU Ui mMPpymosuKu 0asHi aodu?

AKi rpubu-napasmuTu € HaMNOLWMKNPEHILWIMMKM B NTPUPOAI?

TpyTOBUKM OCEIAIOTHCA Ha CTOBOYpaxX AEPEB i CHPUUYNHIOIOTH TPYX-
JSABiHHA, 110, 3PEINTOI, IPU3BOAUTE A0 3arubeJri mepeBa. 3apakeHHA
BifiOyBaeThCcA cIOpaMM, IKi MOTPAIJISIOTh YCePeANHY POCIUHU Uepes
paHu Ha Kopi abo uepes KopeHi. ['puOHUIIST PO3POCTAETHCA B POCIMHI,
IIpOTe 30BHI IIapasuUT IaJUIIAETHCA HENOMITHUM. JluIme 3romgoM Ha
IIOBEPXHi BparkeHOro cTroBOypa 3’ saBIAIOTLCS IIJI0A0BI Tijia, 3a3BuyUaii,
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06e3 Hirxkok. HalimomwupeHimuMu BuUAaMu € mpymosuK CNpAasiHHIll,
HecnpasicHiil, 001AMOBAHUIL, CIDUAHO-HOBMUIL, Ya2a Ta iH.

CaskkoBi rpubu mapaswTyOTh Ha 3JaKOBUX, COPUYMHAKUYMN 3a-
XBOPIOBaHHA ca'kKy. HasBa moB’aA3aHa 3 TuUM, IO YaCTWHA POCJU-
HU, Ha AKili PO3BHUBAETHCA I'pub, BKPUBAETHCSA YOPHUMU CIIOPAMU.
Haii6inbimn momupeHi: caxcka siéca, caxka nuleHuui, nyxupiacma
cancKka Kykypyosu.

PiskkoBi rpmbu — 1me mapasuTwm JKHWTa, IMINEHUIl Ta iHIIUX 3Ja-
KoBux. Ilig wac mBiTiHHA KHUTa cropW rpuda 3aHOCATHCA BITPOM Ha
KBiTKY, Je I yTBOPIOIOTH y 3aB’a3i rpubHUI0. OCHOBHUM BHIOM ITi€l
I'PYIU € PIHCKU NYPpNYposi.

BopomraucTopocaHi rpudu € 30yTHIKAMU OOPOMITHMICTOI POCU TPO-
AHJ, arpycy, OoripkiB Toimo. HaliBa)K/JIuUBiIIOI 03HAKOI BpasKeHHA
pociauHu rpudbaMu € OinyBaTuii, MaBYTUHYACTHUIN YU OOPOITHUCTHUI
HaJIIT Ha BpasKeHUX Ainankax. HalimomupeHninmumu BugamMu € 60poul-
Hucma poca WunwuHu, 60poutHucma poca arpycy, neneiuus UHo-
2padHoi 103U.

BnpaBa. PisHomaHiTHicTb rpubiB @ Posnisnaiime Ha inocmpa-
yiax 2pubu-napas3umu: nNYxXupuacma caxka Kyxypyosu, pijxku nyp-
nyposi, mpymoBuK CnpaéicHiil, 00poOWLHUCMA poca arpycy.

Aki npuctocyBaHHA rpubis-napasutoTpodis?

ITapasuTuuHi rpubu MawTh PidHiI cmocobu 3apaskeHHaA. € mapa-
3UTH, AKi IPOHMKAIOTL B OpPraHisM uepes IOpaHeHi Micisa (micis
MOMIKOIKEeHHS KoMaxaMu, I'pagoM, Mopos3om). CmouyaTKy BOHH PO3-
BUBAIOTHCS HA IIOIIKOMMKEHUX MiCI[fX, a 3TOJ0M IIOIIUPIOIOTHCA B
HaABKOJIUIIIHI 3TOPOBi TKAHUHU 1 KUBJIATHCA BMICTOM KUBUX KJIITUH
(mpymosuku). Icuye rpyna rpubiB, AKi MOMKYTh BUIIIATH OTPYHHI
pevoBUHM ¥ BOMBAIOTh KJITUHU, a IOTIM BiKe KUBJIATHCA 1XHIM BMic-
TOM (HecnpasiiHi onenvku). € mapasuTu, CIIOPU AKUX IPOHUKAIOTH B
OpraHi3M POCJIUWHU Yepeld MPOAUXU JIUCTKiIB, KOPEHi, MATOUKY TOIIIO.

lpnbu-mapasuTu 34aTHI AysKe IIBUAKO PO3MHOMKYBATHUCHA, IJIA
YOro YTBOPIOIOTH BEJIUKY KiJABbKIiCTh cIlop. IXHe MOIIMpPeHHSA MOKe
amiricHioBaTuCcA pisHMMU cmocobamu. Tak, € rpubu, sSKi BUCTPiJIO-
IOTh CBOl CIIOPY Ha MYyX, IO IPOJIiTaloTh moB3 HuX. Ciiopa mpopocrae
A yTBOPIOE TPUOHUINIO, AKA BCMOKTYE BCe HeOoOXimHe ajid rpuOHOTO
KuTTA. Yepes 2—3 nHi Mmyxa ruHe, a rpub 3HOBY IIOJIOE.

Cepen mapasuToTpoHHX TpuOiB € ¥ Taki, IO HIPU3BOLATHL 0
darubesi xasdiHa. IxHi cmopum moTpamisioTh B OpraHiaM Komax Ta
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YTBOPIOIOTh Millesiit, AKUl PO3POCTAETHCS i 3a-
noBHIOE Bce Tijo. Ilepen posMHOMKEHHAM IpuOU
BUIiJIAIOTH O0COOJIMBI PEUOBUHU, IO 3MYIIYIOTH
KoMAaxy BUJIi3aTU Ha HigBUIIEHI MicIid, Ha SKUX
BOHA rmHe. 3a Iie iX IPO3BaJIu «I'PHUOAMII-30M-

0i». 3 Tina BUPOCTAIOTH CIOPAHTl, 3 AKMX In. 74. Kopduuenc
CIIOPHU 3apa’kaioTh HOBIi KepTBu. Taki rpubu Ha- 00HOB0KULT —
JeXKaTh o rpynu napasdumoidie. IlpencraBHu- 2pub-napasumoio

KaMu € kopduuyenc o0Ho00KuUll (ypasKkae Mmypax)
Ta Kopduuyenc kKumailcbkuil (3apaskae JUINHKNA
MeTeJHNKiB, JKyKiB, IaBYKiB).

Fpubu + MeguuyuHa @ IIJo makxe uaza?

KOpOTKO npo ro/10BHe

) [pubu-napasutoTpodu — Le ekornoro-TpodpivyHa rpyna rpubis, ki XMBNATbLCA MO-
XUBHMMU PEYOBUHAMM OpraHiaMy-xassiHa Ta 3aB4alTb NOMY LLUKOOM.

) HamBigomilummun napasvToTpoHUMKN FpubamMmn € mpymoBuKU, CaxKoei ipxacmi,
pi>kKosi, bOPOUHUCMOPOCSIHI 2pubu.

) OCHOBHUMMW NPUCTOCYBaHHAMM rpUbIB-NapasnToTpodiB € cneLianizoBaHi BUAO3MiHM
BEreTaTMBHOrO Tifla, BENMKA KiSlbKiCTb CMOp, Pi3HOMAaHITHICTb CMOCO6IB 3apaXKeHHs.

AianbHicTb

Haesuanvne 3aedannsa. Illo 6idpisnae napasumompogni zpubu?
Cxema dnsa ananidy «Acoyiamuernuil kyu,». I'pubu-napasutu

Possusanvre 3asdanna. Ax 6ydoséa nnodoeux min mpymoseukie
eé3aemonoé’azana 3 Gpyuryiamu? IIpobremHo-nisHasalbHa 6npasa.
IInomoBe Tizo TPyTOBUKA CHPaBKHBOTO.

Ilinnicne 3a60anna. Ax 3anobizamu ompyennto zpubamu? Bnpa-
8a 0as nepexornaHocmi. PisxkKu mypnyposi i eprotusm

PesyabTaTr

OuikyBaHi pe3ynksTaTyv HaBYaHHA (Y4eHb / yyeHunus...)

» aHanisye: ocobnueocti FTPUBIB-NMTAPA3UTIB

» aHanisye: moxnueictb PO3B’A3AHHA MPOBJIEMU npo B3aemo3B’a30k Gynosu
NnogoBuX TNl rpuBIB-TPYTOBUKIB 3 iX PYHKUisSIMU

* 8useJIsIE NepeKoHaHicmb ma 0brpyHmosye: OTPYMHICTb Ta Hebe3neky OKpemux rpu-
oiB-napasuTie Ta ix UIHHICTb 3AXUCTY BI[ 3AXBOPHOBAHb

Camo + ...

Camonasuanns. Ilisnasanvne 3agdanns. IlpaBuno-opientup «Ha-
YKOBUM OIIHC».

Camoouyinioganusa. Tecm-koHcmpyrwearnnsa. IlpucrocyBanHa rpubiB
0 IapasuTusMy.

«Biology» § 8.4. Parasitic Fungi.
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Tpubu - maemHu4uli ececeim, AKull icHye nopso0 3 Hamu,
a mu iio2o0 He NoMi4yaemo.

3 kHueu O. KosaneHka «[lnaHema 2pubis»

§ 8.5. CANPOTPO®HI T'PUBMH

®aHTasyemo! IlikaBoio Tpymoio campoTpodHUX
rpubiB € OioJIIOMiHeCIeHTHiI rpubu, AKUX BiZoMO
B:ke moman 112 BupiB. CBiTuTmca MOMKYTH IXHI
IJIOZOBi Tija abo rpuOHUIA, aje 3HAUYEHHS IILOTO
SABUINA Ille He BCTAaHOBJIeHE. 3aIlPOIIOHYHUTe IOosC-
HEHHs, YOMYy I'pubu CBIiTATHCA.

3MICT

Aki ocob6/mnBocTi canpoTpodHUx rpubis?

CAIIPOTPO®HI T'PUBM - rpyma rpubiB, fAKi KUBJIATHCA IIO-
JKUBHUMY PEUYOBHMHAMM BiMepJuX perrTok. ['pubu 3a J0IOMOTOIO
pedyoBUH-(PEPMEHTIB PO3KJIAAIOTh 1X Y 30BHINITHBOMY CEPEmOBUIIL Ha
pocTi opraniuHi Ta MiHepaabHi cmoayku. Jlasi BOoHU PO3UYMHAIOTHCH,
MIOTJIMHAIOTHCSA BCi€I0 MOBEPXHEIO PO3TaIy:KeHOT'0 BEreTaTUBHOIO TiJjia
1 HAAXOOATh Yy KJIITHHU.

OpraHiuHi pemITKI MalOTh Pi3He MOXOAMKEHHS, IO i1 BU3HAYAE Pis-
HOMAaHITHICTHL (pepMeHTIiB Ta caMuX campoTpodHUX TIpudiB. 3ajerx-
HO BiJx m:Kepejla OpraHiuHUX PEIITOK PO3PiBHAIOTH: 0epeBopyilHi6HI
2pubu — POBKJIANAIOTh IePEeBUHY (IOIOBUK CIPaBIKHill, OIEHBKH),
nidcmuakosi zpubu — JUCTKOBUH OIIaJ Ha IIOBEPXHI I'PYHTY (I'PY3JIUK
icTiBHUI), 2ymycosi zpubu — OpPTaHIUHI CIOJYKU T'yMycy B I'DYHTI
(acmeprin wopHUit), epubu-konpogazu — eKCKPeMEHTU POCIUHOITHUX
TBapuH (THOMOBUK 0iJIMii) TOIIO.

Bararto rpu6iB ofHYy YacTHMHY KHUTTEBOTO IUKJY KUBYTh AK ca-
mpoTpodu, a iHITy — AK IMapasuTH uu xmkaku. Hanpukiaan, 30yTHUK
napmri A0JyHI 8eHmypis HepiéHa TapaswWTye BIITKY Ha JIMCTKaAX i
IJIoax, a IicJid OoNaJaHHA MPOJOBIKYE PO3BUBATHUCA B HUX 1 Imepexo-
IUTH Ha canpoTpodHe KUBJIeHHA. OneHvbKU OCiHHI CNPa6icHi YacTu-
HY KUTTHA € IIapasuTaMu, a IIicJid BifMUPaHHSA fepeBa MepexonATh Ha
campoTpodHUT cIocid *KUBJIIEHHS.

Fpubu + HapoaHa meguumHa @& [Jowosuk ic-
misHuil — we 00un 2pub, u,o nidmeepoircye eucLis:
«Pocmymu ax zpubu nicaa dowy». Hozo naodose
minao 30amue eupocmamu nicas dowy do 30 cm 3a
000y. Yu mae yeil 2pub nikyseanvHi racmusocmi?

MiueHa xnopoghoc

AKi o3HaKu uBineBux rpubis?

Liginesi rpu6u — Ie rpyma pi3HUX BUIAIB I'pubiB, 3JaTHUX YTBOPIO-
BaTU ILJIICHABY Ha KUBUJIBHUX cybctparax. IlmicHsBa 1me He rpuod,
a HaJIiT Ha IOBepPXHiI MaTepiaJjiB, IO MICTATH OpraHiuHi peyoBU-
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Hu. BiH moike OyTu myxXHACTUM YU II0-
pomImMCTIM i MaTHM pisHMH Kouip. IxHe
BereTaTuBHE TiJI0O — Iie pPO3TaJy:KeHuu
HEKJITUHHUNA YN KJIITUHHUNA MilIedii.
Opmiero i3 BasKJIMBUX YMOB iCHYBaHHA
IBijleBUX TrpubiB € [OOCTATHS BOJOTICTH
cyocrpary. bBinbmricte 1uBijneBux rpu-
0iB — camporpodu, AKi 3maTHI BUAIIATU

aHTUOIOTUYHI pevyoBWHU, IO BaXHUINA- In. 75. Liginesi epubu:
I0OTHh IX Big HeOe3meuHMX MEINKAHI[IB Ta 1 — newiyun; 2 — acnepain
KOHKYPEHTIB.

OcHoBHUI €110Ci6 POBMHOMKEHHA IBiIeBUX rpubiB HeCTaTeBUI. Ixui
CIIOPHY PO3BUBAIOTHCA HA IMOBEpXHi riiB. Ix HasuBawTs KoHidiamu, a
creriaiisdoBaHi ripu, Ha AKUX BOHU (DOPMYIOTHCA, KOHiJi€HOCIIAMU.

o Ha#momMpeHimux nBijeBuxX rpubiB HaeKaTh BuAM poniB Ile-
Hinmun ta Acneprin. Ileniyunu XUBYyTH Ha IIOBEPXHi I'DYHTY # 4yacTo
0OCeJIAI0ThCA Ha TPOAYKTAX XapuyBaHHSA, yYTBOPIOIOUM Ha HUX OJia-
KUTHY abo 3ejieHy ILTicHaABY. Mimeniti kiaiTuHHUNA Mae Tripm i3 Ko-
HilieHOCIIAMU y BUTJIALI KUTHUYOK, HA BEPXiBIl AKMUX YTBOPIOITHCS
KoHigiecmopu. ITomupeHi Ha Bciil 3eMHil KyJi, aje OijbIlle IPHUCTOCO-
BaHi [0 I'PYHTIB nmiBHiYHUX mMupoOT. IIpencraBHUKaMu pony € neniyu.g
Nno3Hauernuill, neHiyus imadaiiicokuil Ta iH. Acnepzinu pPoO3BUBAIOThH-
cd B I'PYHTI ¥ Ha pocJIMHHUX mnpoaykrax. Ili mikpowmimeru Bimpis-
HAIOTHCA THUM, [0 KOHiTi€eHOCIIi Ha BEPXiBIIi MalOTh IIOTOBIIIEHHS 3
MaJUYKOMOLiIOHMMY BHUPOCTaMMU, AKi 3arajoM HaragyiOTh «KOIILIATy
rosioBy». Ilomwupeni mi rpmbu Ha Bcili 3eMHiN KyJi, ajge Oinblme
IIPUCTOCOBAHI MO0 I'PYHTIB mMiBAeHHUX INUPOT. IIpeacraBHUKaMu POy
€ acnepeis YOpHUl, acnepziji Hoemuil TOILIO.

Fpnbu + CupoBapiHHA & Imadiiicvrca I'opzonsona, [
anzaiticokuit Cmiamon i @panyy3vkuit  Poxgop ,
6868axiamMbvCa Ya0LeHUMU OJLAKUMHUMU CUPAMU 8 /JX '~
0azamvox Kpainax. A womy 60HU OAAKUMHI? -

ity

AKki npucTtocyBaHHA rpubis-canpoTpodiB A0 3aceneHHA cybcTpaTy Ta
Xuxayrtsa?

IIpucrocyBalibHUMHY BHIO3MiHAMU TPUOHUIIL campoTpodHUX IpudiB
0 3acejieHHsA cyOcTpaTy € pu3oigu Ta MinemiaabHi Tswxi. Puszoidu —
yTBOpU TPUOHUILI, AKi 3a0e3meuyloTh NPUKPIIJIEHHA @I ITOTJIMHAHHSA
IOKMBHUX PeYOBUH. BOHU € UMCIeHHMMU KOPEHeIOomiOHMMI BHPOCTAa-
MU, 10 (DQOPMYIOThCS IpylIaMu Ha OiJIAHKaX, e ria KOHTaKTye i3 cyo-
ctpatom. MiuenianivHi msxci — 1ie ITUJIBHI IIYYKU Tid), CKJIATEHUX UU
CKJIEEHUX YHACJILOK OCJM3HEHHs. BoHM OyBarOTh JOBOJII JOBrUMH it
CIPHUAIOTH IMOMINPEHHIO Ta JKUBJEHHIO rpuda (y JUIAHUKIB).

Xuxi rpubu MOKYTh PO3BUBATHUCA AK canpoTpodu, aje 3a HecTaui
MMOKUBHUX PEUYOBUH ITOYMHAIOTH IIOJIOBATUA. ¥ TAaKUX I'pubiB rpuOHU-
1A YTBOPIOE BUAO3MIHU y BUTJAI JIOBUIBHUX anapartiB. Kaeiiki zigpu
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€ HAaUOPOCTiNIMM NIPUCTOCYBAaHHAM A0 XM:KaIllTBa. BoHU € BimpocTka-
MH, Ha BePXiBIli AKMX KPAILIMHU KJEHKOI peuoBuHMN. ¢KepTBa npujn-
mae, MicJIsg Yoro MilleJiiii IpOHMKAa€E BCepequHY
Tijla I BUCMOKTY€E 3 HBOTO IOKUBHI PEUOBUHU
(3oonazyc). JloBunbHi mersai 3AiNICHIOIOTHL aK-
TUBHE 3aXONJIeHHA KepTBU. BOHUM CKJIAZAIOTh-

Csl 3 AEKLIbKOX KJITUH, 3TATHUX JY2Ke IIBULKO = : i _:
smiHOBaTH cBiii miamerp. Ilpm morpamnsamEi * e
JKePTBU B METJII0O KJITUHU 3BYKYIOTH IPOCBIT In. 76. Xwxud epub
IeTJIi, YHaACHIIOK YOro TiJIO KepTBU 3aBJIIO- apmpobompuc
eThCcs I MiHO QiKcyeTbesa (daxmuanapis). enomoeas Hemamooy

KopoTKoO npo ros0BHe

» CAIMNPOTPO®HI FPUBU — rpyna rpubis, y KX Benvka pisHOMaHiTHICTb hepMeH-
TiB, po3rany>xeHe BeretaTuBHe Tiflo Ta BUKOPUCTAHHS MOXMBHMX PEYOBUH BigMep-
TNINX PELLITOK.

) LBineBi rpubu — Lie ekonorivyHa rpyna, wo 06’eaHy€e pi3HOMaHITHI BUAMW rpubiB, siKi
YTBOPIOOTE NAICHABY, aHTUBIOTUYHI CNonyku Ta NoTpebyoTh BOMOrOCTi.

) TlpuctocyBaHHs rpmbiB J0 3aceneHHs cybecTpaTy Ta XxvkauTBa 4OCUMTb YacTo NoB’s-
3aHi 3 BUOo3MiHaMu MiLenito.

AifanbHiCTB

Hasuanvne sagdanua. Illo 6idpisnae zpubu-canpompogu? Cxema
0as ouyinw8aHHsa «Acoyiamusrnuil kyuw,». CanporpodHi rpudu.

Possusanvhne 3a60anHA. 30 AKUMU 03HAKAMU PO3PI3HAIOMDb UE6i-
neei zpubu? Jlabopamopna enpaga. OcobauBocTi OyJ0BU IIBijeBUX
rpubiB.

Ilinnicne 3a6danna. Yomy ceped rpynmoeux z2pubieé nowupeni
anmubiomuuni eionocunu? Bnpasa das eubiprkosocmi. Illo Taxe
aHTubioTuKU?

Pe3syabTaT

OuikyBaHi pe3ynksTaTv HaBYaHHSA (Y4YeHb / yyeHuus...)

e ouiHroe: ocobnusocti CAITIPOTPO®HUX TPUBIB
» ouiHre pesynbmamu: PO3B’A3AHHA MPOBIIEMW npo ocobnmeocTi pisHux BuaiB
uginesmx rpnbis

e gusensie 8ubipKogicmMb mMa OUIHKE: 3HaJYeHHs aHTuBIoTUKIB Aons rpuba Ta ix
LUIHHICTb 3AXUCTY BIA 3AXBOPKOBAHb nioanHu

Camo + ...

Camonasuanns. Ilinnicno-emoyiilHe 3a80aHHs «300p08uUil cnocib
amummas». BupasBa-Bubip «II’aripka kpamux». Emorii, 1o smimHzo-
IOTh 30POB’d.

Camoouintoeanns. Ilpodyxmueno-meopue 3a8danus. Ilpucrocy-
BaHHSA 0 KOJIOHi3aIii cyocTpary.

«Biology» § 8.5. Saprotrophic Fungi.

150




Ipu6u - ye cumeon eioHoe1eHHA ma 8iOpodKeHHS, i 1 Oymaro,
ujo Mu moxxemo 6azamo 4yo20 HABYUMUCA 8 HUX,

AK XXumu 8 MiHnugomy ceimi.

®inin Pocc — ckynenmop, BUHaxioHuk i cnigaacHosHux MycoWorks

§ 8.6. TPUBU TA LIHHICTb 3AXUCTY
Bi4 3AXBOPIOBAHb

Lla amBoBuKHa npupogaa! Ha imro-
crparii rpuOM pENIiTOYHUK Uep-
BOHUM, XBicT iHAMKa (Tpamerec
pisHObOapBHUIL), JieB’siua rpuBa (izko-
BUK rpebiHuactuit). fIK mosACHUTHU
IUBOBMIKHY (opmy Iux rpubis? Y
YOMY HOIiJIBHICTH IIUX O3HAK?

3MICT
Alke 3Ha4YeHHA rpubis y npupogi?

OcHoBHi (yHKIiI rpubiB B eKocucTreMax — PyWHYBaHHS opraHiu-
HHUX PEINTOK Ta I'PYHTOYTBOPeHHs. I'pubu mepepobIaioTh PEIITKU Ta
BiIXOIU KUTTENIAIBLHOCTI PiBHUX OpPraHisMiB i moBepTaOTh e€jieMeH-
T Ta CIOJYKHU B 3araJIbHUU ITUKJI IIPUPOTHUX IIEPETBOPEHD.

Cepen rpubiB € BuamM, IIO CIEIiali3yIOThCd Ha PO3KJALaHHI Hal-
OOIIMNPEHIMNX CKJIASHUKIB OPraHiuYHNX PEIITOK AePEeBUHU — I[eJIIO-
JIO3H1, TeMilleJII0JI03U Ta JirHiny. I poOJsaTh BOHU Iie AyKe IIBUIKO.
Bes Hux Jjric 0yB Om mMOXOBaHUWII IIiJ BigmMepamMu cToBOypamu I TiJji-
Kamu. I'pubu pos3KJaamaloTh OPTaHiUHI PEmITKY Ha MOBEPXHI I'PYHTY
Ta YTBOPIOIOTH OPTraHiuHI KHUCJIOTHM B CKJaAi rymycy (mBinesBi rpu-
0u), BUAIIAIOTL KUCJIOTHU I PYHUHYIOTh TipchbKi mopoau (srixeHizoBaHi
rpubu), CHPUAIOTH KUTTENIAIBHOCTI BUIUX POCJUH (MiKOpuU3HIi
rpubu).Besrnka posb rpumbiB AK YYACHUKIB CHUMOIOTMYHHX BiJHO-
cua. CumbioTpodHi acormiarii rpubiB 3 O0aKTepisiMu, BOJOPOCTAMU,
Ha3eMHUMU POCJIMHAMM I TBAapMHAMU € MOIINUPEHOI0 IIPUCTOCYBAJIb-
HOIO cTpaTeriero 3HauHOI OisbItocTi opranisamiB y mpupozi. Bararto
TBapWH BXKUBAIOTHh y 1KYy IJIOAOBi Tijia IManmmHKOBUX rpubiB (0inku,
rpudyHu, Kabanu). B ycix Jicax, me € rpmbu, moirupeHi i rpuOHi
KoMapi. IXHi JUYMHKM Ta JUYUHKHE TPUOHUX MyX pOOJIATH Ipubu
YepPBUBUMU.

Fpubu + TBapMHHA MeAULMHA & Jomy meapunu i0amv Myxomopu?

flke 3Ha4YeHHA rpubiB y NpakTUYHIN giA/bHOCTI NOAUHU?

BinbimicTs rpubiB, mMOIMMUPEHUX y BCbOMY CBiTi, € HEIOMiTHUMU
yepe3 HE3HAUHI po3Mipm ¥ moTaeMHUU croci0é Kurrta. Ase iXHE
3HAUYEHHA AJIA JIOAWHU He3PiBHAHHE 3 iHIIMMU IpyIlIaMu.

Cinvcoke, sicoge ma pubne zocnodapcmeo. Huna 6iosoriuHol
00opoTHOU 3i IMKIiIIMBMMH KOMaxaM! BUKOPUCTOBYETHCA OOBEPpUH —
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eKoJIoTiuHO Oe3meyHUH ITperapar Ha ocHOBi rpmba Bosepia Oaciana.
KopmoBi gpiska:xi BUPOIINYIOTh Ha COJOMi, Bigxojgax mepeBUHU I
pazoMm 3 KoMOiKopMaMu 3TOOBYIOTH CiJILCBKOTOCIOZAPCHKUM
rBapuHaM. OKpeMi BoasHi rpubu-mapasutu pud (campoJierHis, OpaH-
xiomirec) saBIaOTh MIKOAU PUOHUM T'OCIIOAAPCTBAM.

Ilepepobra npomucnogicms. I'pubm € mocTavyaJbHUKAMU ITiHHOL
CUPOBUHHU [IJIs PidHUX rajgyseil AiAJbHOCTI JIOAUHU. JIMIMIAaRHUKN —
IXKEepeso CUPOBUHU IJIA OTPUMAaHHS COUPTiIB, OapBHUKIB, XiMiuHMX
iHamKaTopiB (HampHKJIaL, JIaKMyc). SIK apoMaTHUYHi pPEUYOBUHUM ¥
(dikcaropu s3anaxiB y mappymepili BUKOPUCTOBYIOThCA JUIITANHUKOBI
Kucyiotu. IIpoayKTHBHO 3aCTOCOBYIOTHCA 0OioTexHOJIOTII mpommcIIo-
BOT'O BUPOIIYBAHHS neuepuui 080Ccnoposoi, 2/iusu 38uiaiiHol, zpuba
wuimaxe. A 1uBineBuii rpub (Qysapiym cuHTE3ye OinIKM, 3 AKUX
BUPOOJISAIOTh 3aMiHHUKY M’ sca.

Byodienuymeo. CamporpodHi [mepeBopyii-
HiBHiI rpubu 3HHIYIOTH 10 30 % 3aroroBieHol
IepeBUHU, PYUHYIOTH AepeB’sHi OymiBii, Ima-
am toiro. CTBoOpeHi TexHOoJOorili oTpuMaHHA HO-
BUX OyIiBeJIbHUX MaTepiaiB 3 BUKOPUCTAHHAM
minesito rpmbiB. Choromui 3milicHIOETHCA iX
ampobOaririda.

Opezanisayia xapuysannsa. Macaroku, 6inuit rpub, migZOCUKOBUKMY,
mizgbepe3sHKu, OIIeHbKY CIIPABIKHI € JKepesioM 1:Ki nasa aroguau. Ile-
KapchbKi Ta BUHHI IPisKAKI BUKOPUCTOBYIOTh y BUITIKAHHI XJiba, His
BUPOOHUIITBA IMBa, BWHA, cnupTiB. PisHi Buam rpmbiB poxy Ileni-
IIIJI TIOIIMPEH] ¥ CUPOBapPiHHI IJ18 OTPUMAaHHSA COPTiB CUPY 3 TOCTPUM
CMaKOM Ta He3BUYHUM 3amaxom. ['pubu poxay Acueprin (acmeprin
YOPHUM, ACIepriJl JKOBTUI) CUHTE3YIOTh (DEPMEHTHU IJIA OCBiTJIEHHA
COKiB i BUH, IPUTOTYBaHHSA COEBOTO TiCTa Ta COEBUX COYCiB, JIUMOHHY
KHCJIOTY, BiTaminu rpynu D misa megmuaumx notpebd. 3 geaKux rpubis
(mamp., ribepesa) BUAIIAIOTL PEYOBUHU-(PITOTOPMOHU, AKi BIJIMUBA-
IOTh Ha PiCT pOCJIUH.

Hayxosa ma mexHiyHa OdianvHicmy. MoaelbHUMU OpTraHiZsMaMu
€ Hellpocnopa zycma, nexapcvki 0pixncdxci. I'pubu pearyioTh Ha BUCO-
KA BMICT y CepeJoBUIII UaJHOTO ra3dy, OKCHUIIB CipKHu, a3oTy, CIIO-
JYK PTYTi TOIIO, TOMY iX BUKOPHUCTOBYIOTH AK iHAMKaTopu. I'pubu
3IaTHI PO3INEILIIOBATA O0araTo BUAIB 3a0pyAHIOBAUiB, TOMY iX BUKO-
PUCTOBYIOTH y Oiopememiallii mid BUIaIeHHS NIKIAJIMBUX PEYOBUH i3
BOIU, OBITPA Ta I'PYHTY.

Mucmeymeo, possazu ma 8i0nouunox. I'pubu € TPUPOTHUM
MaTepiajoM, CHMBOJIOM i [I:KepejioM HATXHEHHSA B YyKUTKOBOMY Ta
cyuacHoMy wmuctenTsi. Ile mepcomaki JiTepaTypHUX OIIOBiTaHb,
Ka30K, I0e3iil HapoAHOI TBOPUOCTi. YJIIO0JEHHUM BUIOM BiJIOUMHKY
0araTbox JIIOJel € TUXe MOJIIOBAHHA.

In. 77. Lleana 3 miyenito
epubis
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Fpubu + AusanH & Ha intocmpayii miyei-
anbHUll cmineyb Hidepaandcvkozo OJusaiiHepa
Epika Kaapenbika. Ilikago, ak 1020 6uzomos-
AA0Mv?

Y yomy WiHHiCTb rpubiB AN1A 3aXUCTY NIOANHU Big 3aXBOPIOBaHb?

Cepen rpubiB € BUAM, IKi IITPOKO BUKOPUCTOBYIOTHCS B MEIUITNHI
IJd JiKyBaHHA 3aXBOpioBaHb (Oepes3oBuii rpub — uaza), OTPUMAHHA
aHTUOIOTUKIB (neHiyus no3Hauvenuil, JUWATLHUK YcHes OGopodama),
BiTamiHiB (nu6ni Opixcdixci) Tomio. Y HaAPOAHIN MeIUIIMHI BUTAMKKOIO
3 ILJIOJOBUX TiJl 6ijtoro rpmba 3mMaIyioTh OOMOPOKEHI YaCTUHU Tijia
I TIPUCKOPEHHS 3arodsHHsA paH, 3BUYAWHUUA MACJIOK 3aCTOCOBY-
€ThCA IIPU TOJOBHOMY 00JII0, a JOMIOBUK ICTIiBHUM — AK KPOBOCIIMH-
Hui 3aci6. I3 6im0l moraHKM OZep:KyIOTh PEUOBUHY AJIA JIIKYBaHHS
XO0JIepH.

I'pubu MoKyTH OyTH 30yZHUKAMU Pi3HUX 3aXBOPIOBaHb JIOAWHU,
AK1 HasmBaOThCA MiKos3amMu. TaK, axopioH — BHUKJUKAaE IIapIiy, TPU-
xX0(iTOH — 30yIHUK CTPUTYUYOTO JIUIIAIO, CHUAIYyM CIIPUUYNHIOE ILJIicC-
HABKY poToBoi mopo:xkHuHU. Cepen rpubiB € i Taki, umi cmopu abo
O0iTKM COPUYMHIOITL ajeprito. OrpyiiHi rpubum BUKJINKAIOTH CMEp-
TeJbHI oTpyeHHA. {0 HaliHe0e3MeUHIINX OTPYHHUX IpubiB HA TEpu-
Topil YKpalHu HaleXaTh 02i0a nozanka, wep8oHUll ma naHmepHuil
MYXOMOPU, CAMAHUHCOKULL 2pulb, HeCcnpasicHi ONeHbKU, HOBYHUI
2pub, céuHnyxa.

Yei mi acmexkTu € mpegMeToM MOCTHiIKeHbL MeOu4wHOl MIKOM02iL.
Ile#t posain Hayku 3aiiMaeThbCcd BUBUEHHAM OTPYUHUX, IIapasUTUU-
HHUX Ta aJiepreHHux rpubiB, a TakoK rpudiB, IKi BUKOPHCTOBYIOTHCS
IJIs PO3POOKYM HOBUX JIiKiB.

AifaAbHICTD

Hasguanvhe 3a60anus. Aki ocobnueocmi zpubié 6usnavwarome ix
3Ha4eHHA 6 npupodi? Modeniosanua 3micmy memu. I'pubomnoni6bHi
oprauismu. Cuopas:xHi rpudu.

Possusanvre 3a60annsa. Ake 3navenna 2pubié 0na 36epercenns
300poé’a? IlpobaiemHo-nisnaganrvha énpasa. I'pubu i miHHiCTL 3aXU-
CTY BiJl 3aXBOPIOBaHb.

Iinnicne 3asdanna. Axe 3nHavenHHA mae OUiHIO6AHHA 6LACHUX
Jiti y npupodi 3 no3uyiiti 6e3nexu xiummeodiaibHOCMI, eMULHUX
HOpM i npunyunié cmanozo podeumry? Ilpesenmayisa npoekmy Ha
00HY i3 BUOPAHUX MeM.

Camo + ...

CamoouinwgarnHs. SIKi Mol pesyabTaTu HABYAJIbHOI IiAJTBHOCTI
BIIPOJIOBIK TeMU?

Iiaznocmysaavre 3a8danus. BipaBa. CaMoOIliHKa yCIiIITHOCTI.

«Biology» § 8.6. Mushrooms and the Value of Disease Protection.
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Tema 9. OAHOK/IITUHHI EYKAPIOTW.
TBAPUHWU. TYBKU. KA/IKI

He nuwie Hao »a6kKoto, a i HA0 KpuximHoto

iH¢hy30pi€to cxunalomeca

noKoniHHA Nooel i He MOXXymb po3Kpumu 6ci iif maemHuyi.
XaH Pocmat (1894-1977) - ¢ppaHuy3ekuli 6iosoz i nUCbMeHHUK

§9.1. OAHOKNITUHHI EYKAPIOTH
HaykoBui ¥ TaemHuui! «Iugysopii Ha creavui
Mikpockona. Yu moxucymv K020 uikasumu cimeil-
Hi Opamu in@y3opiit?» (Autyan ne Cenr-Exsione-
pi. «BificbkoBuUiT TBOTUMK»). IH(}pY30pii BUBUAIOTH
Oy:Ke OOBTO, ajie iXHi TaEMHHUIII He BUYEPHYIOTh-
ca. I1i masmeHbKi icToTM HOomOMAraiTh HAYKOBILAM
anificHoBaTH BeauKi Bimkpurra. Tak, Oyja0 BuUAB-
JIeHO, III0 B HUX € MaM ATh, YHIKAJIbHI MeXaHi3MU TUXaHHS, 3aXUCTY
ceoei [IHK Bim momkomkeHb. 1 1ie sininie oKpeMi mpUKJAagA... A gKi
IIle OpraHi3aMu HaJeKaTh OO0 OJHOKJIITHHHUX eyKapioTis?

3MICT

AKi 03HaKN OAHOKNITUHHUX eyKapioTiB?

Binpmricts ommcaHWX BUAIB eyKapioTiB HasexaTb g0 Oararo-
KJITHHHUX OpPraHisMiB y ckKJani Takux rpyn, axk TBapuau, I'puou
(cyneprpymna Amopdgei) i Hazemui pocaunu (cymeprpyna Apxerac-
Tuau). AJle Ie JuIlle IMOPiBHAHO HEBeJNKa YacTKa eyKapioTUYHOTO
pisHOMaHITTA. BinbIricTs — Ile OJHOKIITHHHI eyKapioTu, AKUX IIe
HaBUBAIOTb eYKAPIOMULHUMU Miicpoéamu (microbial eukaryotes)
yepe3 iXHI MiKpocKomiuui p03M1p1/1. Ha moBomy gmepeBi eykapioTiB
BOHU nepe6yBan'rb y CKJIani Bcix CyIeprpym.

Tito OSHOKJITMHHUX eyKapioTiB — Ile KJiTwmHA, AKili mpuTaMaH-
Hi Bci KuTTeBi (QyHKNOii, ToMy ii OymoBa ckiaammHimia, aHiK y KJIi-
TUH 0araToOKJITUHHUX OpraHiamiB. 3arajbHi 0COOGJMBOCTI opraHisMis
miel 30ipHOI rpynu BM3HAUYAIOTHCA, AK y TBApWH, TUIIOM >KUBJIEHHS
Ta 3MAaTHICTIO OO0 AKTHUBHOTO IlepeMillleHHs (HaiJacTilie 3a y4acTio
IICeBAOHI’KOK Ta BilioK). YacTwmHA OAHOKJITUHHUX €yKapioTiB Ku-
BHUTBLCSA IeTepoTPodHO, a iHIma — aBTOTPOMHO. ¥ TreTepoTPoMHUX O/I-
HOKJITMHHUX €yKapioTiB pO3pi3HAIOTH @azompopHe (CIANZOBUKU,
amebu) it ocmompogre (HeCIpaB)KHi Ta CIPaBKHI rpudu) *KUBJIEHHA.
ABToTpo(hHE KUBJIEHHA B OJHOKJITHMHHUX €yKapioTiB BimOyBaeTbcA
TIIBKU 3aBOAKU (POTOCHUHTEIY.

HoBUHM HayKku @ YV npicHux 6odax ceimy xiueymov xaavmepii —
Kpuximui in@ysopii, axi € Oanexumu «poduuamu» iH@Y30pii-my-
@envrku. Illonpasda, Axkui0 ixHA 3HaAMeHumMa poouiKa nepesaicHo
xapuyemuvcsa baxkmepiamu ma 6000pOCMAMU, MO XAAbMepil — XA0po-
gipycamu.
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AKi 0ocobaunBoOCTi Ta BUAKN Pi3HUX OAHOKNITUHHUX eyKapioTiB?

Posrasuemo mekijibKa eyKapioTUUYHUX T'PYI, Y CKJAAIlI AKUX Bimo-
Mi IJig Hac opraHismm.

Ame6030i — ONHOKJITUHHI eyKapioTu, siKi MaoTh JomaTemoaioHi
IICeBAOHIMKKY /IS 3aXOIJIEHH 13Ki Ta pyxy. ¥ rpymi HaJIidyoTh 0J113b-
Ko 2400 BuziB, cepen AKUX ameda 36uuailHA, XA0C KAPOJLIHCbKUIL,
apuyena, ameba duzenmepiilHa. BinbmricTs mpeacTaBHUKIB aMe0030iB —
OMHOKJIITMHHI BILJIbHOXKUBYYI XWXKaKU, IO KUBYTb Yy IPyHTax i
BoZoOMMax, iHOAI — AK cUMOiOHTH a0o0 IMapasuTH iHIINUX OpPraHi3MiB.
IITo mikaBo, amMme60301 € ceCTPMHCHKOIO I'PYIOIO IJisI TBAPUH Ta Irpubis,
a Ie o3Hauae, IO BOHM MisK c00010 HaMOJMKUi pommui.

Pizapii — ONHOKJIITUHHI eyKapioTu, AKi yTBOPIOIOTHL YUCJEHHI
TOHKI nceBmouiskku. Ili yrBopu 3maTHi 3’emmyBaTHca MiK c0O00I0 Ta
YTBOPIOBATH HABKOJIO KJITHHU JOBUJIBHY CciTKy. I'pyma mocuts du-
ceabHa (0am3bko 1200 BuAiB) i BamkJamBa MOJd BOTHUX EKOCHCTEM.
IIpencraBHUKaMu € opaminigpepu Ta NPOMEHAKU.

Anveéeonamu — OTHOKJITHHHI eyKapioTu, AKi miJ miaasMaTUIHOIO
MeMOpPaHOI0 MalOTh ITMCTEPHU-AJIbBEOJIH, 110 YTBOPIOIOTH THYUKUHA 3a-
XVCHUY MOKPUB IJiA KJIiTUHU. ¥ rpymi indysopii (ingysopis-mygpens-
Ka, mpybau), aliKOMILIEKCOBi (mManapillHuil naa3modiit).

Exckxasamu — OJHOKJITHMHHI eyKapioTH, KJIITMHU SAKHUX MAalOTh
JKUBUJBHUN PiBUAYOK IJIs 3aXOILJIEHHA Ta IepeMilneHHs i3ki. 1o ekce-
KaBaTiB HaJIe)kKaTh TaKi IIIMPOKOBiIOMi IIpeICTaBHUKU, SIK: €82/¢€HU,
mpunaHocomu, AAmOnil, LeUUMAHIL.

AKi ocob6/mnBOCTI NOWIMpPEHHA Ta pi3HOMaHITTA ame6030iB?

MopcbKUMU OZHOKJITHHHUMU € (QopaMiHipepu Ta HPOMEHAKHU,
IpicHOBOAHUMU — amMe0a 3BHUYaiiHa Ta iH(ys3opig-Tydenbka, mapasu-
TamMu — aMe0a gU3eHTepiliHa Ta MaJAPiiHUN maasMoniii. € cepen HUX
i MmyTyasicTu — IKTYTUKOBI TpuxoHiMbu # iHdysopii-eHTOAMHIOMOD-
bu. Ane maniBigomimumu € ameba 3BUUaliHa, €BrJIeHa 3eJjieHa Ta iH-
dysopiga-Tydeanpka.

TeBapuHuu + Midonoria @« IIpomeii — mopcvruil
00z y dasHvozpeubKiil migoaozii; myodpuii, i3 dapom
npopoumea. Bin miz 3miHloeamu c8iil 8uznsa0 i ne-
pemaeoprwsamucs HA Pi3Hi npedmemu ma icmomu.
AKxa 3 meapunonodionux icmom mae 020 Ha38Y?

AKi OCHOBHI NpUCTOCYBasbHi cTpaTerii 04HOK/NITUHHUX eyKapioTiB?

IIpucrocyBasbHa cTpareria — Iie 3arajJbHUNA HAIIPAM (OPMYyBaHHSA
IIPUCTOCYBaHb OPTaHi3MiB pidHWMX BHUIIB, IO 3a0e3leuye iXHE icHY-
BaHHA B 4aci.

Yepenauwka — 1e CKeJIeTHUU yTBip, IO 3aXUINA€ TiJIO Bif IIKifZ-
JUBUX BILIUBIB cepenoBuInia. Y NPICHOBOAHMX UYepeIalIKOBUX ameld
BOHA 30BHIIIHA ¥ mOOyJZoBaHa 3 OpPraHiuHUX pedoBHH. MOpPCBHKi
ONHOKJITHHHI MOMKYTh MAaTH 30BHIIIIHIO UYepPeIallKy 3 BallHAKY
(bopaminihepu) um BHYTPIIIHIO 3 KpeMHe3eMy (IIPOMEHAKN).
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Crxopomauea éaxyona — Ie opraHeja, 10 peryJiioe KiJIbKicTh BoAM
BCePeIrHI KJIIITUHN. 1i masgBHIiCTL — 1€ IIPHUCTOCYBaHHSA, AKe 3ammodirae
MOTJIMHAHHIO KJIITMHOIO 3aHAATO BEJIMKOI KiJIBKOCTI BOAU Ta MOXKJIU-
BOMY PYHHYBaAHHIO Yepe3 HaIMipHUII BHYTpPiImHi# Tuck. Haliuacrimme
CKOPOTJIMBi BaKyOJIi MalOTh MPiCHOBOAHI BUIM, ITPOTE MOMKYTH OyTH i
B MOPCBHKUX YU I'DYHTOBHUX OpraHiamiB. BinbniicTs opranismiB 3paTHi
yrBOpIoBaTu yucmy. lle TumMuacoBa cTamid iCHyBaHHA 31 IIIJIBHOIO
000JI0HKOI0, TOOyI0BaHOIO 3 XiTmHy. IlucTy MOKyTh 3a0e3meuyBaTu
nmepeHeceHHs HeCHPUATIMBUX yMOBax, Hepexin Bim omHOTo xassiHa
IO iHITIOTO Yepe3 30BHINIHE cepeOBUIIE, MOINNPEHHSA 3 BOJOIO UM BiT-
poM, HecTaTeBe PO3MHOKEHHH.

KopoTKO npo ronoBHe

) OAHOKIITUHHI eyKapioTu — MIiKpOOPraHiaMu Ha KIiTUHHOMY PIiBHi OpraHisadii: 3a
Oy[0BOIO TXHE TiNO BiANOBIAAE OOHIN KNITUHI, @ 3@ PYHKLIAMN — OKpeMIit iCTOTi.
Bignomi npeacraBHukn — ameba 3BuyariHa, eBrneHa 3eneHa, iHy3sopis-Tydenbka.

[MpncTocyBaHHAMY OOHOKIITUHHMX €yKapioTiB € yTBOPEHHS YepenalLloK, CKOpOTMu-
BMX BaKyOsb Ta LUCT.

AianbHICTD

Haguanvne 3aedannus. IlJo 6idpisnsae o0HokaimunHi eykapiomu?
OnopHa cxema «Acoyiamu6ruil Kyw» AJd 3anam’ aToByBaHHA. OgHO-
KJITUHHI eyKapioTu.

Possusanvhe 3a60anna. Yu no3nawaromsves Yymosu iCHY6aHHA HA
6ydoei kaimun? Jlocnidnuyvka énpaga. YMOBU iCHYBaHHSA Ta OCO-
O0simBocTi OymoBu ameOu 3BmUaiiHOl Ta iH(MY30pii-TyheabKn.

IlinnicHe 3a60aHHA. ¥ womy Kynvmypua yinnicms 00HOKAIMUH-
Hux eykapiomie? Bnpaea 0nsa eusnavenns. IIlo Take «KyJbTypHa
IIHHICTD TPUPOIU» ?

Pe3syabTaT

OuikyBaHi pe3ynkTaTyv HaBYaHHA (Y4YeHb / yYyeHuus...)

e guU3Ha4ae 3micm ocHogsHo20 roHsmms: OQHOKITITUHHI EYKAPIOTU

* ¢popmymnroe rnisHaganbHy rpobnemy: ana QOCHNIOXEHHA snnuvBy ymoB iCHyBaHHSA
Ha GynoBy amebu Ta iHdy3opii

* 8U3Hayae cymHicmb uiHHicHoi kamezopii: KYTIbTYPHA LIIHHICTb NMPUPOON

Camo + ...

Camoopezanizayis. Bubuparo AOCHTIZHUIBKUI IPOEKT Ta OpraHiso-
BYIO MOTO CTBOPEHHSA IJIA IIpe3eHTallii (3axmcry).

Camopossumok. OcobucmicHe 3asdarHs. Bupasa. BimmoBimain-
HiCcTB-0€3BiAIIOBifaIbHICTE.

Camoouinioeanns. IIpoznosysanvre 3aedannsa. Tect. Ameba.

«Biology» § 9.1. Single-Celled Eukaryotes (Microbial Eukaryotes).
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CTopiHKa inrocTpauin

In. 78. PisHoMaHImHicmb OOHOKNIMUHHUX eyKapiomig:
1 — ameba 38uyaliHa; 2 — iHQy30pisa-mygesbka;

3 — egeneHa 3enexa; 4 — iHgy30pis-mpybay;

5 — cbopamiHicpepa; 6 — mpunaHocoma,; 7 — ameba
ouseHmepiliHa; 8 — yepenawkosa ameba apuena;

9 — npomeHsik (abo padionspisi)

Ameba 3BuuaitHa (Amoeba
proteus) — 1Iie BiJIbHOXUBYUUH
BUJ, IOIINPEHUN y OpicHiN Boxi
KaHaB, HeBeJIUKUX CTaBKiB i 0o-
ait. Ile Ha#bisgbIa 3 BiTbHOICHY-
Iounx ameoO, 1o gocarae 0,5 MM B
niamerpi i BUAMMA HEO30POEHUM
okoM. Popma KJaiTmHEH ameOu
npoTes HeIOCTiiHa.

In. 79. Bydoea U xummedisnbHicmb
amebu: 1 — adpo (micmume criadkosy iH-
gopmauiro); 2 — nnasmamudHa membpaHa
(06MiH peqosuH i cripuliHAmmsi nodpas-
HeHb); 3 — yumornna3sma (eHoornnasma
3abe3sneqye 8HymMpPiLUHbOKIIMUHHUU pyX,
eKmorisiaama ymeoptoe HECIPABXKHI HixX-
Ku); 4 — ghacoyumo3sHul mMixypeub (ricns
3/1UMmsi 3 J1i30COMOK YM8OPHOEMbLCS
mpasHa 8aKyorisi); 5 — ckopomiuea
8aKyoris (gudaneHHs Hadnuwiky eodu);
6 — rcesdoHiKKU (30ilICHIOIMb PyX
i 3axonneHHs 6akmepil
ma 00HOKIIMUHHUX eodopocmel)

Ingysopia-rydenska (Parame-
cium caudatum) — Bupn iHpys0-
piii, AKiI MeNIKalwTh y NIPiCHUX
HeTJInOOKMX Bomomax. JloB:KuHA
kiaituau — go 0,3 mm. Kaitunaa
irgysopii Mae mocTiiiny (opmy.

In. 80. Bydoea U xxummeoisibHicmb
iHeby30pii-mygbenbku: 1 — siliku (pyx
KnimuHu); 2 — eeecemamueHe 510po (Kepye
npouecamu XummeoisribHOCMI KIimuHU);
3 — mpasHa eaKyons (nepempasnoeaHHs
bakmepil, SKUMU XUBUMbLCS);

4 — ckopomiusea 8aKyorssi (eudaneHHs
Haldnuwky 8o0u); 5 — mpuxouyucmu
(opzaHenu 3axucmy U Hanady);

6 — eeHepamusgHe s10po (3bepieae crad-
Kosy iHgbopmauito ma nepedae ii 0oHipHIiM
KnimuHam); 7 — nepedpomosa 3aznubuHa
gede 8 KNiMUHHUU pom i KIimuHHY 2/10m-
Ky); 8 — yumonnasma (6HympiwHbOKIi-
MUHHUU pyx); 9 — nopowuysi (8udaneHHs
HerniepempaseHuUx pewmok ixi);

10 — nenikyna, ymeopeHa yucmepHamu-
anbeeoniamu (8usHavyae ¢hopmy
U 3axucm KrimuHu)

J
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KoxxHa meapuHa - ye dopozoyiHHuli cnadok npupodu.

EpHecm CemoH-TomncoH (1860-1946) —
KaHaocbKul Xy00XHUK, NUCbMeHHUK-AHIManicm

§9.2. TBAPUHMU

MeTtukyemo! BceecBiTHiii meHb TBapuH (aHTJI.
World Animal Day) — MiKHapogHUWH IeHb, IIO-
KJIVMKaHUW 3BEPHYTHU yBary JIOACTBA Ha TBAPUH
miIaHeTu J3emJjd. loro Big3HaualOTh IIOPOKY
4 xxoBTHa. YoMy #1 AJIs YOro iCHYye TaKuii geHb?

3MICT

AKi 0ocobaunBocTi 6ys0BU Ta KUTTEAIANILHOCTI TBApUH?
OpuuM i3 HaW3araJbHIININX ITPUHIIUIIB
OyZoBU TBapuH € cuMempuyHicmv mina —
3aAKOHOMIDHE PO3MAULYBAHHA NOJIOHUX Ya-
cmuH. SIKII0 Tijlo TBApMHU MOXKHA YABHO
HONLINTY OAHi€I0 MJIOINMWHOIO Ha IBi II0JIO-
BUHU, TO IX Ha3UBAIOTH 0600i4HO-CUMEMPUYL- |5 81. [leobiuna (i padianb-
Humu (pu6u, 3€JVLHO600Hi, niasyHu, ccaeui). Ha cumempig mina meapuH
AKINO K TiIO YyABHO HOALISAETHLCA Ha PiBHI
YacTUHU KiJIbKOMA ILJIONIMHAMU CHUMETPii, TO TBapuHU padialbHO-CU-
mempuuni (mMopcvki 3ipxu, medysu, kopaau). Tun cumerpii BusHauae
0co0JIMBOCTi OyIOBU, JKUTTEBUX (PYHKITil, PO3BBUTOK OPraHiB i cucrem
OpraHiB Ta CIIOCi0 KUTTSH.

Kiaituau tBapuu mjsa epeKTUBHOTO 3MiICHEHHS IIPOIIECIiB JKUTTE-
IifgabHOCTI 00’eqHAHI B MKAHUHU, 110 YTBOPIOIOTH OP2AHU Ta Cucme-
MU OpP2AHI8.

Ta6nuus. OPFTAHU U CUCTEMU OPTAHIB TBAPUH

World Animal Day
4t October

Cuctema
opraxie OpraHu PyHKUii
OnopHo- Kicmku ma m’s3u Onopa, pyx mina, 3axucm opaaHis
pyxosa
lNokpueHa | LUkipa. LLIKipHi 3a5103u Baxucm, 38’530k i3 cepedosuuieM,
cekpeuyisi
TpasHa TpasHul kaHas i mpasHi 3a5103u | Po3wenneHHs noxXusHux pe4o8uH
HuxanbHa | 3a6pa, mpaxei, neseHi [MocmayaHHs O, ma sudaneHHs CO,
KpoeoHocHa | Cepue ma KpOBOHOCHI CyOUHU TpaHcriopm pe4yosuH,
mennopeaynauyis
BudinbHa CeyosugidHi winsixu U HUpKU BueedeHHs1 npodykmie 0bMiHy
Cmameesa | Cmamesi 3a5103u ma cmamesi PO3MHOXeHHST opaaHi3Mmy
opaaHu
Hepeosa lonosHul i criuHHUG MO30K, Hepsu | Peaynsauis xxummeQisiribHOCmi
OpeaaHu OpeaaH 30py, criyxy, HOXY, cmaky, | CrnpultiHamms nodpasHeHb
yymmie domuky
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IIpomecu KUTTENIANIBHOCTI TBapwmH MAalOTh OCOOJHMBOCTI, dAKi
BU3HAYAIOTLCSA TeTepOTPO(GHUM JKMUBJEHHAM Ta 3IATHICTIO [0
aKTUBHOIO PYXY. I:xepesioM MOKUBHUX PEUYOBUH CIIYTYeE HaWpisHo-
MaHiTHimIa IxKa, gKa 3a3Hae TIepeTBOPeHb mig uac TPaBJIEHHA. Timo
TBAPUH KOMIAKTHe, II[0 IIOJIETIIYE MOro aKTHUBHUI PyX i mae mepe-
Baru y BHKOPHMCTAHHI TemJja [OJs BH)KWBAHHS 3a HeCHpI/IHTJII/IBI/IX
YMOB. TBapuHu pyXamwThbCsd 32BJAKH  CKOPOUEHHIO
m’as3iB. Taxkuii pyx Ha3UBAOTHL M’ A30BUM.

TBapuHu + Nepanbauka &« Haseimv Kpainy, Ha
2ep0i axol Oepkym ma zpumyia 3Mmis.

AKi TKAHMHM Ta OpraHu po3pi3HAIOTb Y TBAPUH?

KaitTuau B opramisami TBapuwH 114
3MiJICHEHHsI MEeBHOI JKUTTEBOI (PYHKILI
MOENHYIOTHCA B TPyOM U YyTBOPIOIOTH
TkaHUHU. OT:Ke, TKAHMHA TBApUH — Ue
CYKYynHicmv KAIMUH, Wo nodibHi 3a
0ydoso ma cneyiani3yromuvcsa HA 6U-
KOHAHHI neHux @YHKYiil. Y TBapuH
BUIIJIAIOTh YOTUPU TUIIU TKAHWH: emIiTe-
JiaJbHi, CIIOJIYYHi, M A30Bi Ta HepPBOBIi.

Enimenianvha mMKAGHUHA BUKOHYE
byurmii saxucry, BUAIJIEHHSA Ta o0OMi-
HY PEUYOBUH i3 cepemoBuiiieM. KaiTuanm
1miel TKaHWHU BKPUBAIOTHL TiJIO TBapU-
HUY 330BHi, BUCTUJIAIOTH HMOPOKHUHM Tijla, YTBOPIOIOTEL 3ajo3u. Cno-
AYYHi MKAHUHU YTBOPIOIOTH CKeJIeT, BXOAATH N0 CKJAAy OpraHiB Ta
3a0e3IeuyoTh iXHill B3a€MO3B’A30K ycepenuHi opramismy. M’ s308i
MKAHUHU 3aBOAKUW 3JATHOCTI KJITUH IO CKOPOUEHHs 3a0€3I1eUyIoTh
aKTUBHUN pPyX, 3IiHACHIOIOTH B3axXHCT Ta MiAJBHICTH BHYTPINIHIX
opraHiB, migTpuMyioTh ¢opmy Tija Toimo. Hepsosa mKkaHuHa
cupuiiMae IOAPa3HEHHA Ta YTBOPIOE OpPraHd HEPBOBOI peryJidaIlii
byHKIi# opranismy.

Tranuuau (GOPMYIOTh OPraHU, IKi B TBapUH HabaraTo pisHOMAaHITHI-
mri, amisk y pocauH. Hafiuacriime ix momiisioThk 3a GpyHKIiaMu (opra-
HU TPaBJEHHS, TUXaHHA, PYyXy TOII0O) Ta PO3TAIllyBaHHAM (30BHIIIHI
opranu, SKMMU € ByXa, Hic, Jamu, Ta
B§YTpiI_,[IHi - cepuz, ;IereH’i). Op’raH TBAPWHM

. MepBWHHI GaraToKMiTUHHI
TBAPUH — YACMUHA OP2AHI3MY, WO Xa- Fy6Ku
paxkmepu3yemuvcs neénow 0ydoeow, pos- - - -
Mimenuﬂm ma 8UKOHYE nequi qbymcui'i.' Pa;gs:::;g:::;s:;!;:::(i

OpranismMmm 1epeBaKHOI 61JIBI_T_.IOCT1 Pebponnast
TBAPUH MAIOTh CUCMEeMU OPZAHI6 — | nooigno-cumempuyHi:
Cyl'CynHicmb 83AE€MON0B’ A3AHUX OpZaHiG, lMnocki yepeu. Morrocku.

AKL CNiJbHO BUKOHYIOMb 8 Opzaridmi |Kinkdacmiyepeu. Kpyani yepeau.
nesni ynkyii (qus. Tabaumo, c. 158). |YreHucmoroei. Xopdosi

In. 82. TkaHUHU OpeaHi3My meapu-
Hu: 1 - m’sa308a; 2 — Hepeoea,
3 — enimenianbHa; 4 — crony4Ha
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AKi ocHOBHI rpynu TBapuH?

Cepen TBapUH PO3PiISHAIOTH NEePEBUHHI 6A2AMOKIIMUHHL Ta CNPABIHC-
Hi OazamorxaimunHi. Jl0o TepBUHHUX OaraTOKJITUHHUX HaJIeKaThb
IyOKH1, AKi BiKe MaioTh PisHOPYHKITIOHAJBHI KJIITUHN, a TKAHUHU Ta
opraHm — 1me BigcyTHi. CiipaB:KHi 6araToOKJITHHHI XapaKTepu3yOThCs
HasABHICTIO cuMeTpil, TKAHWH, OPraHiB i cucTeM opraHiB. ¥ mporieci
eMOpioHaJIBbHOTO PO3BUTKY B HUX YTBOPIOIOTHLCA 3apPOAKOBI TKAHWHU,
3 AKUX i PO3BUBAIOTHCA TKAHWHU U OPTraHU AOPOCINX TBAPWH.

TeapuHu myabtdinbmis @ «Hixoau He zosopu: @& “
«A nomuaueca», kpawe ckaxcu: «Ile j mpeba, max %‘ W T
yixKaeo yce 61auLmy6anocv», — HA64AKMb HAC ONOCY- -

mu «JIvodosurosozo nepiody». A do akoi zpynu mea- "C/
PUH Haaexcamsv Ui «8YMHi po3ymaxu»? :

KopoTKoO npo ros0BHe

) TBAPWHMW — ue 6aratokniTMHHI eyKapioTU4Hi opraHiamu, y Skux cumeTpuyHa dygo-
Ba Tina, € TKaHWHW, OpraHy 1 CUCTEMW OpraHis.

) Y TBapuH € TKaHWHMW (eniTenianbHi, CNonyyHi, M'A30Bi 1 HEPBOBA), Pi3HOMaHITHI
OopraHu Ta CUCTEMW OpraHis, LU0 creuiani3yloTbCa Ha XUTTEBUX (PYHKLiSIX.

) TBapuH MoginawTb Ha ABi rPynu: MEPBUHHI Ta CMpaBXHi OaraToKMiTMHHI, cepeq
SIKMX pafianbHo- Ta ABOOIYHO-CUMETPUYHI.

AiaAbHICTD

Haguanvne 3agdannsa. IJo 6idpisdnae meapun 6i0 00HOKAIMUH-
Hux eykapiomie? Cxema «Homupuarucmuuk» 0aa onucy. TBapunu.

Possusanvrne 3agdannsa. Yomy i wum mranHuHu meapun 6i0pis-
HAOMbCA 6i0 pocrunHHux mranun? JJocaionuyvka énpaga. PyHKIIII
TKAQHUH CIIPABXKHiIX 6araTOKJITMHHUX TBapUH.

IlinHicHe 3a80aHHA. Y oMYy KYabmypHa YiHHicMb 00MAULHIX
meapun? Bnpaea 0aa cnpuilmanua. Llelt icnmaHChKUN XYZOXKHUK €
aBTOpoM KaptuHu «['osmyOKa Mupy», y HbOro OyJiv IIcU PisHUX HOpin,
ocobJsinBO JI00UB Takcy. HasBiTh XymosKHMKA i BUCJIOBITH MipKyBaH-
HSA IOJ0 KYJbTYPHOI I[IHHOCTI JOMAIIIHiX TBApUH.

PesyabTaTr

OuikyBaHi pe3ynksTaTv HaBYaHHSA (Y4eHb / yyeHuus...)

» onucye: ocobnusocti TBAPUH

* 8uU3Havyae memy ma opmyritoe einome3sy: QOCNIOXEHHA tBapyHHUX TKaHWUH

* cripulimae HacmaHosy ma eucrioerntoe MipkyeaHHs: npo KYNbTYPHY UIHHICTb
OOMaLLHIX TBApPUH

Camo + ...

Camoposeumok. Pezyasmuene 3agdanHsa. Ik opraHidyBaTu camo-
MOTHBAIIiI0 O HABUAHHA?

Camooyino8auus. 3a80annsa 0asa po3nisnasanns. Kpocsopa. Pe-
KOPAU TBApWHHOTO CBITY.

«Biology» § 9.2. Animalia.
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Yum 6inbwe mu 0isHaemocsa npo Halinpocmiwi op2aHizmu,
mum 6inbwie nepeKoHyeEMOCb, HACKINIbKU 80HU CK/IAOHI.
lon Moppic, naneoHmornoz

§9.3. TYBKH

Mpuragyemo! I'yOku HaZWXHYIN aMepPUKAHCHKO-
ro amimaropa ta mMopcbKoro Oiosora CriBema I'ij-
JeHOypra Ha cTBOpPeHHA MyJabTcepiany «I'yOxa Bob
Ksagpartui IllTaru». IlikaBo, AKi ocobiuBOCTI 1TUX
TBapWH XapaKTePHi AJIA TOJOBHOTO ImepcoHaka?

3MICT

AKi 0cob6/mBOCTi 6y40BU Ta KUTTEARIANBHOCTI r'Y6OK?
I'ybku — 1me wHalmpocrimii Oara-
TOKJIITUHHI TBapWHW, SK1 JKUBYTH Y g
COJIOHiT um mpicHi# Boxi. BijgbiricTs
BUIB HAcCeJA€ MOPSA HA CepeqHiX TJIu-
ouuax. Opuak, Ha rambuui 10-11 Km
TPAILIAITECA I TJIMOOKOBOAHI (hop-
mu. Heob6ximHOIO yMOBOIO IJisi IXHBO-
ro icCHyBaHHSA € TBepAUH cyOcTpar, I0
JAKOro BOHM IpHKpinmiooorbes. Ile-
peBaKHO T'yOKM HE MOMKYTHh JKUTU Ha
MYJHUCTOMY [OHi, OCKiJIbKM YaCTUHKU
MyJly 3aKyIIOPIOIOTH IIOPH, 1 TBApUHU

TUHYTh.

Tino ry0oOK Mae BUIJISAA MIITKa YU
KeJuxa, y IKOMY 3HU3Y € nidowsa nis
MIPUKPIMJIEHHA 10 cyOcTpaTy, a 3Bepxy
sycms, saKe Bene 00 nopoxcHuHnu. CTiH-
KU Tijla IPOHM3aHI ImopamMu, Kpish AKi
BOJA HAAXOAUTH y MOPOKHUHY U IIPU-
HOCHUTB OPTaHiYHI PEIITKY Ta O0axTepii. KIMUHL; 2 — MpasHi KIimuHy;
IIa ixa BiA@diabTPOBYETHCS, IIOTJIMHA- 3 — Komipueai KNiMuHU;
€ThCsA, IMEPETPABIIETHCA, A BATUIIKHU 4 — nopoxHura; 5 — nopa;
IIOBEPTAIOTHCA Y BOIY, IO BUAATIAETDH- 6 — eycmsi; 7 — criikynu
cdA Jepes3 BYCTA.

Yci mporecu KUTTEMIANIBHOCTI I'yOOK BUKOHYIOTHCSA 3a YYaCTIO
piBHUX KJITHH, & TKAHUHU Ta OPraHU B HUX BifcyTHi. Tijgo BKpure
NOKPUBHUMU KJAIMUHAMU, 1110 YTBOPIOIOTH 30BHIIITHIN 11ap. 3cepenu-
HU T'yOKU MalOTh BHYTPIIIHIA mIap i3 Komipuesux KJAIMUH, Y SAKUX
€ MEryrTukm. MixK NIuMU ITIapaMB MiCTATbBCA MPABHI KAIMUHU
Ta OHNOPHI rojikm. PO3MHOMKYIOTECS HecTaTeBO U cTaTeBO. BijbImicTh
BUOIB I'yOOK MAalOTh BHMCOKY 3JaTHICTBL OO0 pereHeparii. MajeHbki
(parmenTu Tina ry0KM MOXKYTH BUPOCTH B IiJIy HOBY I'yOKY.
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In. 83. bydoea aybku: 1 — MOKPUBHI
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TeapuHu + Mwucrteytso @ YV cy-
YAcCHOMY c8imi uelt IHCMpPYMeHm €
cumeonom ma ampubymom noemis,
emoOlemoio0 BilicbKoB8UX OpKecmpis, a 6 B
Jeusiil npupodi Qizypye 6 Ha3zsax xudxoi 2ybxku i nmaxa, 300paice-
Hux Ha irwcmpayii. Hasgimbv yeilt wunkosuil incmpymenn.

AKi o3HaKM Bigpi3HAIOTbL rybok mix coboto?

I'y6Km — mocuTh BesMKa rpyla TBapuH, Y AKil
0smm3sk0 5 000 BuaiB. 3a 0COOJIMBOCTAMU CKJIALY
OIIOPHUX eJIEMEHTiB BUILISIIOTh 8ANHAKOBIL, CKJAHI
ma 36uualiHi 2yoxku. BamHAKOBI TyOKu Bigpis-
HAITHCA BiJl iHIIIUX BMiCTOM y CKeJeTi KaJabIlii
KapOoHATy, CKJAHI — KpeMHe3eMy, a 3BUYalHi
MOJKYTh MaTH i BamHSK, i KpeMHe3eM, Ta IIe U
0iTok cmoHTriH. DBigbiricTs cydyacHUX BUAIB
ry6ox (90 %) HameXuTh OO Tpynu SBUYANHI
ryoku. Tpomiuna rybra kybox Henmyuna wMae
bopmy kKenuxa, HeBeauKa ryoka MopcvKuil zpud
moxibma mo MoJomoro Oisoro rpuba, sSCKpPaBo
3abapBieHa TyOKa MOpPCbKUIL QaneabCuH Mae
30BHIMIHIO MOAiIOHicTh 3 ameabcumHOM. [lo 1iei
TPynu HaJEXUThb 1 XuKa 2ybxa-lipa, BiIKpUTa
biomoramu 2012 pory.

Iz mpicHOBomHUX (hopM HaAWMTOMIMPEHiIna
600aza cmaekosa. 11 3eseHuil KOIip 3yMOBIeHNMI
HadABHICTIO B KJiTHMHAX ApiOHMX Bomopocteit. Ili
ryoku 3maTHI gm0 OpyHBKYBaHHA ¥ YTBOPIOIOTH
IIijri KoJroHii.

In. 84. NpedcmasHuKu
eybok: 1 — kowuk Be-
AKi npucTocyBaHHA rybok A0 KUTTA y BOAi? Hepu; 2 — MOPCbKUU
[IpicHOBOMHI TYGKM UaCTO BCTYNAOTh y cuM-  2NM€/bCUH; 3 — KyboK
OioTuuHi BimHOCHMHU i3 3ejeHUMU BOAOPOCTIMU HenmyHa
Ta miamobaxkTepiaMu. IxHi CKISHI roJIKu crrpAaMo-
BYIOTH CBiTJIO B KJIITMHU, Je *KUBYTH ixXHi (hoTO-
CUHTE3yIoUi ImapTHepu, a HATOMICTh OTPUMYIOTH
moKuBHI peuoBuHU. Taki BigHOCMHU HalyacTilme
XapaKTepHi AJsd BUIIB, 9Kl KHUBYTHL Yy Bogax 3i
30ifHEHMM BMiCTOM OpPTaHiYHUX YaCTOK.
[likaBUMM € TIPUCTOCYBAHHA XWMKHUX TI'yOOK
I MONIOBaHHA Ha 3x00mu. Hanmpmkian, y pis- In. 85. Bodsiea
HUX BUAIB poay XOHIPOKJIAAil € KyJbKOmOmiOHi cmaekoea
CTPYKTYPH, BiIpOCTKM 3 KPUXITHUMU TrauKaMuU
YU KOJIIOUUMU HUTKaMU.
BinbiricTs ry0oK, AKi JKHUBYTH Ha CepeaHixX rimOmHax, € ImacuB-
HO-OTPpYUHMMU opraHismMamu. BoHu 3maTHi cuHTe3yBaTU OTPYTHU, AKi
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3a0e3meUy0Th 3aXMUCT BiJl mMOimaHHs Ta BILIMBAIOTh Ha iHIIL OpraHis-
mu. Hanpuknaazn, xapubcbKa ryoka XOHAPHJA BULIISAE OTPYTY, AKa
BOMBa€ KOpPAaJIOBiI moJinm, mJis TOro IMO0 moceJuTHCS Ha IXHiIX Mep-
TBUX CKeJeTaxX.

NaTteHTHe 610pOo npupoau & Hewodasuo Jdo-
cai0Huku 6i0kpunu 6 miai 2ybxu kowuk Bewnepu
BUCOKOAKICHEe ONMuU4He 80JI0KHO, AKe nepesaxicac 3a
CEOIMU AKOCMAMU CYHLACHI KOMYHIKAUilUHI KabeJi.
I[i namypaavHi 600KHA, AK | WMY4Hi, CMBOPEHi
i3 diokcudy kpemHiro, ane nobydosa 8i0pisHAEMbCA,
wo podumo ix ZHYYKIWUMU [ MIUHIWUMU.

KopoTKoO npo ros0BHe

) TYBKWM — nepBuHHI GaraTokniTMHHI BOASAHI TBApWHW, Y SKUX BIACYTHI TKaHWHKU Ta
opraHu, Tino Mae nopw, CKeNeT y BUMMAAi ronok abo BOMOKOH i 4obpe po3BMHEHA
pereHepavis.

) OcHOBHMMMU rpynamm rybok € BanHsiHi, CKNsHi Ta 3BUYaliHi.

HesBaxkatoum Ha CBOK MPUMITUBHICTb, ryOKM BonogitoTb b6aratbMa epeKTUBHUMM
NPUCTOCYBAHHAMU [0 Pi3HUX YMOB BOOHOIO CepeoBULLIA.

AifanbHiCTD

Hasuanvne 3a60anns. Yomy 2ybxu — nepéuHni 6azamoxaimuH-
Hi? OnopHa cxema «Tpu Konvopu» 0as noscHeHHs. I'yOKH.

Possusanvhe 3a60anus. Homy 2yb6KU He NOCENAIOMbCA HA MYTU-
cmomy OHi 6000oum? [[ocaiOHuyvka énpasa. Bynosa 6oxAru cTaBKO-
BOI.

Ilinnicne 3a60anna. Axe 6Gionoziune nidr pynma mpaduuyii dapy-
6anHA monodamam 6 Jend ecinna 2ybxu kowurx Benepu 3 naporo
kpeeemox (Caridina spongicola) écepeduni? Bnpasa 0as peazysan-
Ha. MyTyajisam ry0oK i KpeBeToK.

Pe3syabTaT

OuikyBaHi pe3ynsTaTyv HaBYaHHA (Y4eHb / yyeHuus...)

e nosicHroe: ocobnusocTi NYBOK

* opeanizosye: QOCNIOXEHHSA BnnuBy ymoB iCHyBaHHS Ha MOLUMPEHHS ry6ok

* peazye ma [0SICHIOE HacmaHosy: Npo MPUPOOHUYO-HAYKOBE MNiOrPYHTS OKPEMMX
Tpaguuin KYNbTYPHY UIHHICTb ry6ok

Camo + ...
Camoposeumox. KomyHnikamueéHe 3a80aHHsa. IrpoBa BupaBa
«Ky6our Bayma» Ta sanuTaHHA npo ryoKy Kyooxk Hemryha.
Camoouiniosanns. Penpodykmuene 3asdanns. IlpucrocyBaHHA
ryOoK.

«Biology» § 9.3. Sponges.

163



Yce, ujo moxxHa nobayumu, He gioKpusaome,
a yacmo (i He MOXXymb 8i0Kpumu 3 nepuio2o pasy.

Abpaxam Tpambne (1710-1784) —
weeliyapcbkuli Hamypasnicm, nepuiogiokpugay pezeHepauii 8 2iopu

§9.4. PAAIANIBHO-CUMETPUYHI TBAPUHMN.
KA/IKI. PEBPON/IABU

3HanomTechb! Ymepire onucas rigpy AnTtoHi BaH Jle-
BeHT'yK, ABpaam Tpambie B3aBOAKM TOCJIiIKEHHSIM
IUX iCTOT BiAKPUB pereHepailiio, onrucaB OPyHbKYBaH-
HA, HayKOBY HasBy npucBoiB Kapa JlimHeii Ha uecThb
JlepueiicbKoi rimpu. ¥ cyuacHiit O6iosorii rizpm — BaK-
JUBi MogesbHI 00’€KTH.

3MICT

AKi ocob6/mnBoOCTi pagiasbHO-CMMETPUYHUX TBAPUH?

PANTAJIBHO-CUMETPHUYHI — me copasHI OaraTOKJiTHHHI
TBApUHU. IXHE TiJO0 CKJagaeTbca 3 OaraThboxX CHeEIliaJIi30BaHUX
KJIITWUH, II[0 YTBOPIOIOTH IIPUMITHUBHI TKaHUHU 11 oKpeMi oprauu. Ilpen-
CTaBHUKAMU ITiel rpynu € rigpu, Meays3u, Kopaju Ta pedpomiasu, aKi
MEIIKaloTh Y BOAHOMY cepenoBuIli. Po3mipu Tijia KOJImMBalOTLHCA B
mupoxKoMy miamasoHi — Big 1 mm (mesaki rigpu, pebpommaBu) mo 30 m
(menysa I[ianes apkmuuHa).

OcHOBHa O3HaKa rpynm — padiajv-
Ha cumempisa miaa. lle Hacxigox maJio-
PyXJauBOT0 ab0 MPUKPIILJIEHOTO CII0Cco0y
®uTTd. Kiituay yreoproioTs 06a wapu . :
mina — B0BHimHIA Ta BHyTpimmii. |3 Heowaposicme mina
Mixk muMu mapamMu KJITHH posralno- |4. PodsuHeHa pezeHepauis
BYEThCA HEKJITUHHUN I1ap Me3orJei.

PagianpHO-cUMeTPUYHI — XUMKAKU, AKi TOJIOIOTH Ha APiOHUX TBa-
PpUH 3a OOMOMOIOI0 KAJKWX KJIITWH (rigpum, memysu) abo KJIEHKOTO
caM3y Ha MOBepXHi mrymnajensd (pedbpomiaBu). YcepenuHi Tija GyHK-
I[IOHY€ KUUW K084 NOPOICHUHA, TIOB’sI3aHa i3 30BHIITHIM cepemoBUINEM
TiJILKU Yyepes3 poToBUit OTBip (y rizpu, meays) abo poToBUH i BigxigHMit
oTBip (y pedOpomiasiB). TBapuHU MaOTh HIyIaJbIA, 0 JOIIOMATralOTh
3axXOIIJII0BAaTH, YTPUMYBATHU Ta IepeMirnyBatu i:Ky. PagianpHO-cume-
TPUYHI MaloTh AUBOBUIKHY 3JATHICTH 0 pezeHepauil.

PapianbHO-CMMeTPUYHI
1. PadianbHa cumempisi
2. Kuwkosa rnopoxHuHa

TeBapuHu + Midonoria @« Jlepreiicorka zidpa —
Migonoziuna icmoma 3 minom 3mil it 0ed’amwvma
eonoseamu dpakora. Bopomvba 3 nomeopoio 68axa-
1acb Hebe3neyHol0, OCKiAbKU 00Ha 3 2048 il 0y.aa
0escmepmnuorw. Yomy npedcmasrnukxie pody Iidpa
Ha3eanu ii imenem?
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AKi 0co06/MBOCTI XKanKkux?

JJia sKanKuX xapakTepHi OBl JKUTTEBI
¢dopMmu Tiyma: ¢dopma moJaima Ta Qopma
menysu. Ilominm BexyTh IIPHUKpPime-
HUA ab00 MaJIOPYXJIUBUHA CIIOCIO KUTTS,
a Menys3W IIPHUCTOCOBAHiI OO PYXJHUBOTO
CIIOCO0Y KUTTA. SOBHIIIHIN Imap Tijga —
WKIpHO-M’ 23080 KAIMUHU, HAKI yTBO-
pIOIOTH IIOKPUBU, 3IiNCHIOIOTH OIIOPY
1 3abesmeuyioTh pyxu. Ha miymaiabiiax
BeJIMKA KiJBKIiCTh MAAKUX KJAIMUH,
ycepenmHi AKUX B3ropHEHa TpyoOuacra
JKajlka HHNTKAa, a Ha30BHI BiIXoIUTH
YyTJUBUI BOJIOCOK. Kouam KepTBa uu
HaIlagHUK OOTOPKAETBHCA OO I[iel BOJIO-

In. 86. KnimuHu >arnkux:

CUHKU, HHUTKA BUKUIAETHCA HA30BHI, 1~ 3ano3ucmi: 2 — mpasHi:
IIPOKOJIIOE TiJIO, a 3 KaIICyJu B PAHKY BU- 3 — Hepeosi; 4 — xarki: 5 —
JAuBaeThbCA oTpyTa. HoBi sKanKi KaiTuHU, MPOMiXHI: 6 — WKiPHO-M’S308i

AK 1 iHOIi TUON KJIiTHH, YTBOPIOIOTHCS 3
npomincHux. Came 3aBIAKU IIUM KJIITHHAM 3IiliICHIOETHCA pereHepa-
mig B rigpu. TpaBienHA BigOyBaeThbCcsAd B KUIIIKOBiNl ITOPOMKHUHI 3a
YYacTIO KJITHMH BHYTPIIIHLOIO IIapy. 3aJL03Uucmi KAIMUHU CEeKpPeTy-
IOTh TPaBHiI (pepMEHTH iI 3yMOBJIOIOTH IIOPOKHMHHE TpPaBJIEHHSA, a
mpaéHi — 3aXOILJTIOIOTh YaCTKMU U 3A1MCHIOITH BHYTPIIIHBbOKJIITHUHHE
TpaBJeHHA. ¥ JKaJKUX VY/Ke € IPUMITHBHaA HepBOBa CHCTeMa 3
Hep8o8uX KAiMmuH, MOETHAHUX Y HEPBOBY MePeEXKY.
BigmoBine Ha  mogpasHeHHSA  HOPOABJIAETHCS
y (¢opmi pmi#i, AKi HasuBaoTL pedaeKcaMu.
PoaMHOKEHHA B KAJIKUX MOXKe OyTH HECTaTEeBUM
(v Bursani OpyHbKYBaHHSA) i cTaTeBUM, AKe 3AilcC-
HIOETBHCA CIIEPMAaTO30igaMU Ta ANIEKJIITHHAMN.

Aki ocob6/mnBocTi pebponnasis?

PebpomaBu — 1me mopchki TBapuuu. ¥ Yop-
HOMY Ta AB0BCBKOMY MOPAX JKUBYTH N.J1e8po06pa-
xis, mHemioncuc, 6epoe. PebpoImiaBu — XUKaAKH,
K1 BiJIbHO IIJIaBalOTL Yy TOBIII BOAM 3a IOIIOMO-
rol0 BifiOK, pO3TAIllOBAHMX HA IIOTOBIIEHHIX
Tijla, TakK 3BaHMX «peOpax». JHKuBaATbcA
IUJIAHKTOHOM, MOJKYTh HaBiTBH moimaTu cobOi mo-
niouux. Hampukiaanm, 0Oepoe KUBUTHCA MHEMi-
OIICHCOM, SKHWI OyB BHIAIAKOBO 3aBe3eHUN Y
YopHe mope # craB Buaom-arpecopom. Poamipm
pebpomniaBiB KonuBaoTheA Bif 2—-3 MM (Tunep@e |, g7 pe6ponnasu:

onrakumnuit) i go 2,5 m ([losac Bemnepu). Tino 1 — MHemioncuc;
pebpoILiaBiB HamiBIposope, HEIIOMiTHe y BOi, 2 — Nosic 8eHepu;
Tomy 1110 Ha 90 % cKiamaeTbesa 3 Bogu. BiabmricTs 3 — 6epoa
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IUX TBapWH MAaIOTh [ABa PO3TajlysKeHi IIyNmajblld, YKPUTI KJENKUu-
MU KJITHHAMH, 1110 BUPOOJAIOTh KJIEUKY PEUOBUHY IJA IOJIOBAHHS.
Hna HuxX XxapakTepHa Ie HU3Ka IiKaBUX 0COOJMBOCTEl, cepel AKUX
30aTHICTH IO CBiTiHHS, BiICYTHICTD KAJKUX KJITHH, HAABHICTD JIHIIIE
CTaTeBOTO0 PO3MHOKEHHSA TOIIIO0.

TeBapuHu + Ekosoria ¢ Aki eudu Hasusawome ineasiltHumu, a6o
sudamu-azpecopamu?

KopoTKo npo rosnoBHe

» PALOIATNIBHO-CUMETPWUYHI — uye cnpaexHi bacamoknimuHHi meapuHu, Hat3a-
2albHIlUMU 03HaKaMu siKux € padianbHa cumempis, dgowaposicmb mina, KUWKO-
8a nopoxxHUHa Ui 0obpe po3suHeHa peaeHepaujsi.

> XKAIJIKI — ye padianbHo-cumempuYHi MEaPUHU, y SKUX € XKariKi KITiMmuUHU, XUmmesi
gopmu rionina U medy3u, MOPOXHUHHE MpasieHHs ma Hepeoea cucmema.

) PebponnaBwm — ye epyna padiasibHO-CUMEMPUYHUX, Y SKUX 8i0CYMHI XKarsKi Kiimu-
HU, HasieHi 8iliIkosul pyX, cmamege PO3MHOXEHHS | 30amHicmb 00 C8imiHHS.

AianbHICTD

Hasuanvne 3aedannsa. Axi o3naxu 6idpisnaomb padianbHo-
cumempuinux meapun? Onoprna cxema «AcoyiamusHuil Kyu» 0aa
ananidy. PagiaibHO-CUMETPUYHI TBAapUHU.

Possusanvre 3a6danns. Yomy sxmanki — ye cnpasxicHi 6azamorni-
munni meéapunu? JIABOPATOPHA POBOTA 9. HocninxeHHsa 0yno-
BU JKaJKUX.

Ilinnicne 3a680aHHA. Y womy KyavbmypHo-HAyKO6a UYiHHicMb
awcankux? Bnpasa 0ns nepexonanocmi. CtBoputu ceiicmorpadu mgo-
IIOMOIJIM HAYKOBIIAM TBAapUHU, AKUX HA3UBAIOTh MOPCHKUM CepIleM:
«I doci € 6 mopi me cepye: HecMinUB0, KpPady4ucv, nNiaA6a, CAU3L-
Ke ma x0n00He, JHalke, HAYe mMa KPONU6a, 60pyuumsbca MAL60 ma
mpycumucs, mini o0 cebe He mae — nposope.» (Haiika [[Hinposa.
«Mopcvre cepue» ). IIpo akux TBapuH #aerbesa? SIki ocobimBocTi ux
TBAPUH BUKOPUCTAHI AJIA CTBOPEHHs ceiicmorpadis?

PesyabTaTr

OuikyBaHi pe3ynbraT HaBYaHHSA (Y4YeHb / yyeHuus...)

* aHasi3ye: 03HaKv pagianbHO-CUMETPUYHNX TBapWH, ocobnmeocTi KATTKUX

» aHanisye pesynsmamu: QOCIIMXEHHA 6ynosu rigpy 3BuyanHoi

* guserse nepekoHaHicms ma obrpyHmosye: KYIBTYPHY LIIHHICTb >»xankux

Camo + ...

CamonasuaHHa. IliznasanvHe 3a80anHs. IIpaBuno-opieatTup. Bu-
MipioBaHH.

Camoouiniosanns. IIpodykmueHoO-KOHCMPYKMUBHe  3A80aHHA.
Kaaki Ta PeOpomiaBu.

«Biology» § 9.4. Radially Symmetric Animals. Cnidaria. Ctenophora.
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Padimu ecbomy He3gu4aliHomy ii CMiWIHOMY, y108UMU MUMb
€8020 Wacms i Muslyeamucs Ha8KOJIUWHbOIO KPACoIo.
EpHecm lemiHesell (1899-1961) — amepukaHcbKuli NUCbMEHHUK

§ 9.5. PI3BHOMAHITHICTb }XA/IKUX. KOPA/IOBI NOAINMW.
MEAY3030I

WTtypmyemo mo3okK! «bBina camozo 6opmy 4o6Ha no-
eotidysanacsa paildyxrHo-Qionemosa Opazrucma KYas
nopmyzaavcvkoi Qizanii. Bona éeceno mMiHULACA HA COH-
ui, Ak esluKka MuavHa Oyavbawka, i it dogzuil cmepmo-
HOCHULL (hioslemosuil waeilgh msaenyascs 3a Hel Yy 800i Ha
0oOpuil apd», — TaK OOHCaB MOPTYTraJbChKOTO KOpPadJIu-
ka 'eminrseii y moBicti «Crapwuii i mope». Uu mae Kpaca
JKAJKUX AKeCh IIPUCTOCYBajbHe 3HAUEHHA?

3MICT

AKi npuunHuU pisHOMaHiTHOro 3a6apB/eHHA KOpa/noBUX noinis?
Kopamosi mominu KUBYTh Yy MOPAX TPO-
OiYHOTO IIOACY, i Jumilne AedKi IPOHUKAIOTH
y XoJIomHi Boau abo BeJWKi rauOuHm. Y
Iifi IpyIi € TOOAWMHOKI Ta KOJIOHIaJbHI Op-
ragisMm 3 momiOHMM 30BHIIIIHIM BUIUISIOM.
Iloninu — :xxuTTeBa popMa KAJKUX 3 TAKUMU
O3HAKaMU, AK NPUKPIMIeHuil a6o mamopyx- 1. 88. Kummesi popmu
JUBUH CIOCi0 KUTTS, MUIIHAPHUUYHE TiJIO, PO- xankux: 1— nonin;
TOBUiIl OTBip BiHOUKOM IITymaselb, IIifOIIBa 2 - medysa
IJad TPUKPiIJIeHHA [0 cybcrpary abo
HOeqHAHHS 3 TiJIOM KOJIOHiI TOIIO.

Cepen KopaJIOBHUX IIOJIIIIB BUAILJISAIOTH [OBI OCHOBHI rpynm:
Illecmunpomenesi kopaau (axKTuHii, YOpHI Kopasiu, MaIpemoOpoBi
Kopasu) Ta Bocvmunpomenegi kopanu (0JlakuTHiI, YEPBOHI KopaJin).
HaiiBigominmmumuy mpeacTaBHUKaAMU € aKTHUHII Ta MaaperopoBi Kopa-
Ju, K1 YTBOPIOIOTHL KOPaJoBi pudu.

AxmuHnii, abo MOpPCvKi QHeMOHU, TIOIIUPEHI B yciX MoOpaAX Bifg
Aprrurku no AHTapkTunu. € (QioseToBi, 3eseHi, YepBOHi, 30JIO0TUCTI
aHeMOHM, Ha BeJUKill riambuHi — aKTHHII CHi}KHO-0iJIOr0 KOJILOPY.
AxTuHII mepeMiniynTbCsa 3aBIAKU CRopoquHIo CTiHOK TlJIa, TOMy
He MAaioTh TBEPJOTO CKeJNeTa. Py ; 7
YacTo xKuByTh y cuM06io3i 3 pub-
KaMHu-KJIOyHaAMH1, paKaMU-CaMiT-
HUKaMu, KpeBeTKaMu, Kpabamu.
Cepen T1TpeACcTaBHUKIB TIpynu
3e/leHa aHeMOHA aHmonJaespa,
4epeoHa AKMUHIAL 3 TiaMeTpoM

In. 89. Kopanosi rnoninu: 1 — akmuHis

: . - aHmorinespa; 2 — akKmuHisi KiHCcbKa;
Tijna 61u3bKO 1 M, aKmMuHia Kin- 3 — Kopan-Mo3KoeuK AUNAOPIs
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cvrka. Kopaau MmamTh BAaTHAKOBUI ab0 POrOBUIT CKeJIET Ta YTBOPIOIOTH
KOJIOHil i3 coTeHb i HaBiTHL TuUcAu ocobmH. HailiBimowmimii xopa.nu-
MO3KOBUKU, AK1 JKUBYTh Y MIJIKUX TEIJINX BoJaX KOpaJoBUX pudis.
Koxip KopaJsiB 3aseXuUTh BiJi XiMiYHOTO CKJIAAy: iCHYIOTh HE TiJIBKU
pOXKeBi, a Ii yuepBOHi, OJIaKUTHI, OiJi I HABiTH YOPHI KopaJiu.

TBapuHu + Ekonoria ¢ Haszsimbs popmy cumbiosy
Paxie-camimnukie ma pubok-KJa0YyHi6 3 AKMUHIAMU.

AKi 0c06/MBOCTI 11 Pi3HOMAHITHICTbL Meay3030igHMX?

Meay30301 IIOIIUPeHi B yciX oKeaHax, Bijg Horo mo-
BepXHi 10 3HauHUX rmbuH. Medysa — 1e KUTTEBA PopMa KAJTKUX 3
TaKUMU O3HAKaMM, AK: PEAaKTUBHUHN PYX, AParJIUCTe TiJIO 3 IIAITKOIO
y ¢opMmi mapacoJi ¥ miynajabIliAMU, OPraHW PiBHOBArm Ta 30pPy TOIIO.
3a ocobsimBOoCTAMU OyIOBY MeAy3 i MOJIIIIiB BUAIIAIOTE TPYIU, CEPEN
axux igpoigui Ta CoudoigHi.

Tinpoimui — 2pyna marxkux, y akux medysza mae m’A308Uil eupicm
napacoavku, a noJinu ymeopiowms zairysucmy koJaoHiwno. llpuxia-
IOM TimpoimgHuUX € obOenis, AKa (opmMye KOJOHII Ha BomopocTAX abo
TBepgoMy aHi. Cepen TigpoimHMX € I HOOAMHOKI BUAM, AKi Menys
He yTBOPHOMOTHL. [lo Takux icTorT HajexkaTh zidpa 38uyaiina. Cepen
rigpoinHux € Buau (medysa-xpecmosuk, medy3a-6impuivbHukK, Qisanis
nopmyzanvbCvkKa), ONiKU AKUX HeOe3IeuHi NJdA JIIOAUHU.

Cuundoinai (abo cmpaBxkHIL
Menys3u) — 2pyna HaaiKux, Y
AKUX 8iJlbHOnaasaya medysa
yepzyemvcs 3i cmadiero cuos-
1020 noaina. Jopocii wMenysu
Ha 98 % cKJiamaooThCsa 3 BOAU,
pyxaioThCA PEaKTUBHUM CIIOCO-
OOM IIIJIAXOM BUIIITOBXYBAaHHS
BOJM 3 YBIrHyTOro 00Ky mapacoJibK1, MalOTh CBiTJIOUYTJIMUBi BiuKa Ta
opraHmu piBHoBaru. Cepen HaWBiLOMIIIINX IPeACTAaBHUKIB CIIPaBiKHIX
Mmenys aypenis (abo Byxara meznysa) Ta kopernepom. Haiibisbimoro ce-
pen Menys € uiaHnes, abo «JjeB’siua IpuBa», y AKOI AiaMeTp IrapacoJri
OijapIle HixK 2 M, a JOBMKHUHA HIyHajJelnb OJM3bK0 36 M.

In. 90. CripaexHi medy3u: 1 — aypenisi;
2 — KopeHepom; 3 — uiaHes

TBapuHu + ®Pi3uKka & € makra npukmema: axKuio medysu cxo6a-
aucsa 6 eauburnax, mo uepe3 0eaKuil yac nouHemwvcsa wmopm. Medy-
3U MOMCYMb cnpuiimamu iHGPaA38yKU, AKI NOWUPIOIOMbCA | 600i 3a
10—-15 200un 0o wmopmy. A wo make ingpaszsyx? Aki opzanu wym-
ma medy3u 3abe3neuywms cnpuilnammas iHppaseykxie?

AKi HalinowmMpeHiwi npucTocyBasbHi cTpaTerii })ankux?

Cepen mpucToCcyBaJbHUX CTPATETrill KOPAJOBUX IIOJIIIB — 3a0apB-
JeHicTh Tijia ¥ cumbios. fckpaBi mynmanabiisg poOJaATh HMOJIIMiB IOmi0-
HUMHU 10 MOPCBKUX KBiTiB. 3Biicu JJaTUHChKA Ha3Ba I'pynu — AHTO301
(;taT. «anmoc» — KBiTKa, «300» — TBapuHAa). SIckpaBicTh i pisHOOapPB-
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HICTh KOPAJIOBUX TMOJINiB BU3HAUAETHCSI BOJOPOCTAMU-EHIOCUMOiOH-
TaMU ¥ peuoBMHAMHU, AKi BXOOATH OO CKJIamy ckKeyera. Bomopocrti
JKUBYTH yCepeAUuHl KJITUH BHYTPIIIHBOTO IIIapy MOJIMIB i MaioTh
(hoTocuHTE3yBaANBHI ITirMeHTH. 3eJieHi IIIrMeHTH MalTh 3eJieHi BOJO-
POCTi 300XJIOpeJiN, KOBTi I KOPUUHEBL — 300KCAHTEJIN, AKi IpeacTas-
JISIOTh TPYNYy AUHOMITOBUX BOTOPOCTE.

OCHOBHOIO TPHCTOCYBAJLHOIO CTpaTerielo Menays3 € IXHSA OTpPYyH-
HicTh. 3 0araTb0X COTE€HBL OTPYMHHUX MeAy3 AeKiJbKa BUIIB 3aCJIyIro-
BYIOTh Ha ocobamuBy yBary. lle Kybomenysa mopcbka oca, AKa KUBe
0inst 6eperiB ABcrpaJii, Ta Menysa ipykarOxici, YN OTPYTaA CUJIbHIIIA
3a OTPYTY KOOpH.

KopoTKoO npo ros0BHe

) KopanoBi moninn — MOpCbKi Xarki, y SKkiX BiACYyTHS >XuTTeBa opma meaysu,
sickpaBe 3abapBrneHHs Ta pPi3Hi CUMBIOTMYHI BiHOCKMHM 3 BOAAHUMM MELUKaHLISMW.

) Mepy3030i — MOPCbKi Ta MPICHOBOAHI Xariki TBAPVHU, Y SKUX CTagis Meay3u Yepry-
€TbCH i3 CTagieto nonina, po3BUHEHA OTPYMHICTb.

) TpucTocyBanbHi cTparterii Xankmx — 3abapBreHHs Tina, cumbio3 Ta OTPYMHICTb.

AianbHICTD

Hasuanavhe 3a60anHA. 3a AKUMU 03HAKAMU HALKUX NOOINAIOMb
Ha 2pynu? OnopHna cxema «Xmapka mepmiHie» 0aL OYIHIOBAHHA.
PiznomMaHiTHICTD KaJIKUX.

Possusanvrne 3asdanna. Yomy 6Ginvwicmvd kKopanié € ¢gomo-
cunme3yrdumu cumbiomuiHumu opzanizmamu? Jlocridnuyvka
enpasa. MyTyayidaM KOpaJoOBUX IIOJIIIiB Ta 300KCAHTEJI.

Ilinnicne 3a60annusa. Illo éusnawae yinnicmov medy3 0na 2epoH-
monozivHux 0ocnidxienv? Bnpaea ons 6u6ipic0600mi. Mengysa Ty-
plTOHClC (Turr1tops1s dohrn11) BijoMa THM, IO ImicJisd NOCATHEHHSA
cTaTeBoi 3pisiocTi He crapie, a OMOJIOMKYeTbCca. A Ha AKiii cramii
JKUTTEBOTO IIUKJY Bi0yBaeThCSA IIe «OMOJIOJKEHHA» 7

Pe3syabTaT

OuikyBaHi pe3ynbsTaTv HaBYaHHSA (Y4eHb / ydeHuus...)

* OUjHIO€E 3HaHHS: Npo ocobnmeocTi KOPAJTOBUX MONIMIB ta MELQY3
* ouiHe pesynsmamu: OOCINIOXEHHSA kopanosux noninie ta ix cnmbioTnyHOro
crnocoby Xutrsi

* 8usersisie 8UBIPKOBICMb ma OUiHIOE: 3HAYEHHS XKanknx 4ns AoCrniaXeHb CTapiHHA op-
raniamie Ta ix KYJIbTYPHY UIHHICTb

Camo + ...

Camonasuanns. Ilinnicno-emouiitne 3asdanHsa. Ilpupoma # mos
TBOpUicTh. Bnpasa-eubip. Miii yrobaeHuii IpupogHUiT MaTepia ois
BUPOOiB.

Camoouiniosanns. Ilpodykmuerno-meopue 3a80anus. Ilpucrtocy-
BaHHA KAJKUX OO0 JKUTTA y BOII.

«Biology» § 9.5. Variety Cnidaria. Anthozoa. Medusozoa.
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Kynemypa nompi6Ha, it mema - He Kpaca, a 0o6po.

Comepcem Moem (1874—-1965) -
aHanitcbKull NUCbMEHHUK

§9.6. OAHOK/NITUHHI EYKAPIOTM], TBAPMHM
TA KY/IbTYPHA UIHHICTb HPMPOAM

BnpaBasaemoch! §fkmo Bu 3Haere
Ha3BYy TBapUH aHTJIIICHKOIO UM JIATHUH-
CbKOI0 MOBaMu, TO oapasdy Bubeperte
JKaHp, Y AKOMY CTBOPIOIOTH KapTUHU
i3 300pakeHHSIM TBapUH:

A MapuHiCTHUYHUN KaHD

b amimagictTuuHuii JKaHp

B :xaHp HaTIOPMOPTY

I’ :xaHp meiizaky

3MICT

fAlke 3Ha4YEHHA OAHOK/NITUHHUX eyKapioTiB, ryBOK Ta XKa/nKuUX Yy npupogai?

Taki npupogHi GyHKII, AK ymeopenHs 2ipcbkux nopid, npupod-
Heé camooyuuLeHHa 6000Um, CMEOPEHHA YMOE ICHYEAHHA, TIOB’ A3aHi
30e0iIbIITOT0 3 O0COOJMBOCTAMU KUTTELIAIBHOCTLI OSHOKJIITHMHHUX
eyKapioTiB, ryboK Ta JKAJIKHNX, AKi € BOOIAHNMHU MENIKaHIaMu. BoHI
3JaTHI HOTJIMHATH 3 BOAHM CIIOJYKH KaJbI[il0o, CTPOHIIiI0, CHJIIiiO,
3aJIiza ¥ yTBOPIOBATHU UePeIalllKM, CIIKYJU Ta TBePAU eK30CKeJeT.
Ilicna BigMupaHHAa ¥ HarpoMaaKeHHA Ha AHI BOOJOWMU yTBOPIOIOTH-
¢ ocamoBi ripcbki mopoaum OiOreHHOTO IMOXOMKEeHHA. 3i CKeJeTiB
yepemanrkoBux ame0, popamiHiep, KOpasoBUX IOJIIIB YIIPOJZOBIK
TUCAY POKiB (popMyBasuca IMOKJAAW Kpeuau Ta BAIIHAKY, a i3 CKe-
JIeTiB pamionapiii, CKASHUX TI'yOOK BUHUKAJIU KPEMHUCTI IIOPOIHU:
pamiosApuUTH, CIOHTIONITH, OKeaHiuHa giMa, omaau. Maapemoposi
KopaJiu YTBOPKIOIOTH KOpaJioBi pubpwu, AKi € HaitbaraTmmumMu eKOCHU-
cTeMaMM 3 HOTJIAAY OiopisHOMaHITTSA. ¥ BOOHUX €KOCHUCTEMax Of-
HOKJIITUHHI eyKapioTu € BaKJMBOIO JIAHKOIO JIAHIIOTiB JKUBJIEHHSA
OIS HUMKYNX PaKOIOAiOHMX, MOJIIOCKiIB, MaJbKiB pub, a KopaJo-
Bi mosinm Ta Menmysu — Oy pub, MOPChKUX uepemax, nraxis. Ille
OJHi€I0 BaKJIMBOIO OCOOJIMBICTIO BOAAHNX OMSHOKJJIITHHHUX, I'yOOK i
JKaAJKUX € IXHA 3IaTHiCTh A0 OiodinbTparii, 3aBaaKu yomy BimOyBa-
€ThCSA OUUINEHHSA BOIMU.

Hy:Ke pisHOMaHITHUME € CUMOiOTHYHI B3a€MOBIJHOCUHYN OJHOKJIi-
TUHHUX eyKapioTiB, r'y0OK Ta KaJKMUX. 3aBAAKU PiBHUM 3B A3KaM
i3 UMM icTOTaMM HTiABUINYETLCA B3a€EMHA NPHCTOCOBAHICTHL opra-
HisMmiB-cuMOioHTiB. Hampukaan, 3gaTHICTh IeBHUX OSHOKJIITUHHUX
eyKapioTiB yTBopioBaTU (hePMEHT-IIeJI0Ja3y, 1110 PO3IIENJI0e KIiTKO-
BUHY POCJUHHOI 1’Ki1, BUBHAUA€ KUBJIEHHA KYUHUX CCABIIiB.
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TBapuHu + Feorpadia & Beauruii Bap’epruil pug — Hailbinvwia
Yy ceimi cucmema Kopanoux pug)ise, nowupeHa 6 Kopanosomy mopi
ii ymeopena meepdumu kopanramu. Jle posmauiogare uye Kopa.Joge
ougo?

AKi 0c06/1MBOCTi OAHOK/NITUHHUX eyKapioTiB, ry6oOK i }KanKux
OKpec/Iiol0Tb IXHE 3HAaYE€HHA A4 NI0AUHN?

Y pisHUX ranysax AiAJbHOCTI JIOAUHU BUKOPUCTOBYIOTHCA AK caMi
TBAPUHU, TaK i IPOAYKTHU iXHBOI mAisgabHOCTi. OTpuMaHHA JiKiB (Masi
3 eKCTPaKTOM I'yOKH O0OZAru, IPOTHU3AIIAJIbHI JIKK 3 KOpPaJiB), BUIO-
TOBJIEHHSA IOBEJipHUX IpUKpac (YepBOHI Kopayu, AMNIMa Ta OIaJl K
HaAITiBAOPOTOIliHHEe KaMiHHA), IKa (aypeJsis, pomisema icriBHA),
OymiBenbHUIT MaTepianm (KopaJioBHiI BamHAK, Kpeiliga) — 30BCIiM He
OOBHUN IIEPeJIiK 3acTOCYBaHHsA. ¥ HAYKOBUX MOOCIIiIKEHHAX pe-
reHeparii, PO3BHUTKY, €BOJIIOIil BUKOPUCTOBYIOTH TaKi MoOmelbHi
opraHiamMu, AK: pidHi BUAU riAp, aKTUHiA HeMaTocTeJa.

Y MemgunuHi 3HaUeHHA IIUX TBAPpUH BU3HAUAIOTH Hacammepe] Taki
0COOJIMBOCTIi: OTPYHHICTh, MAapPa3UTHU3M Ta BHUCOKA 3JAaTHICTH IO pere-
Heparrii.

OTpyiiHi TBapMHM — OpPraHisMu, AKi BUPOOJSIOTH a00 HAKOIIM-
YyIOTh PEYOBWHU, OTPYUHI masa iHmwmx icrtor. OTPyTH BUKOPUCTO-
BYIOTBCA IJIA 3aXUCTY Big XmikakiB i Hamamy Ha 3700m4, POOJIATH
iX HempuAATHUMU IJs moigaHHA. {0 ocobamBO HebOe3meuHUX I
JIOAVHU OTPYWHUX TBApUH HaJe:KaTh MOpPChbKa oca, (pisasisa moprty-
rajbCchbKa, Meay3a-XpPecTOBUK.

IuBasuBHI 3aXBOpIOBAaHHA — XBOPOOU, CIPUUYMHEHI TPOHNKHEHHAM
IO OpraHiamMy JIOAUHYW HapasuTiB TBADMHHOTO MOXOMKeHHA. 3HaUHA
KiJIbKiCTh mapasuTiB, IO € 30yIHUKAMHU HeOe3IeUHMX iHBa3ilmHUX
3aXBOPIOBaHb, € CepeJl TBAPHMHONOMIOHMX OpPraHidMiB: MagApidHUM
IJIA3MOJIN CIPUYMHIOE MAaJIfApiio, TpUIOHOCOMHU — a(pPUKaAHCBKY
COHHY XBOpPOOy, ame0a Mu3eHTepiiHa — AM3EeHTepilo.

Perenepaiiis — BimHOBJIEeHHA OpPraHidaMOM BTpaueHWX a00 IIOIITKO-
I)KeHUX OpraHiB i TKaHWH, a TAKOYK BiMHOBJIEHHS I[iJIOTO OpTraHidMy
3 Iioro yacTuHu. ¥ OaraTbox 0e3xped0eTHHUX MOJKJIMBA pereHepairis
I[iJIOro OpraHidamMy 3 YacTHUHU Tijia. PereHepaTuBHa MemuIlHaA — IIe
HOBA MLIKIWCIIMIIIiHAPHA TaJy3b OOCHiI)KEeHb 1 KJIHIYHUX 3acTocy-
BaHb, 30CepeIKeHa Ha BiIHOBJIEHHi, 3aMiHi abo pereHepamnii KaiTuH,
TKAHWH YU OPTaHiB AJA BiJHOBJIEHHA IOPYIIeHOI (GyHKIII 3 Oyab-
SIKOI IPUYMHU, BKJIIOYAIOYN BPOAKEHi nedeKTH, XBOpoOU, TpaBMHU Ta
CTapiHHA.

TBapunuu + Hayka @ [Jocaidxcenna ompym
akmuHili ma @iszanii nopmyzanvcvkoi 00360-
AuAU Pppanyysvkomy @isionoey ILlapaio Piwe
pospobumu cnocobu 6UABNEHHA QJepPiYHUX
peaxuiit. Ha 3HaK 6U3HAHHA 1020 pobim Ha-
ykogeywb 0ys gid3nauenuil Hobenigcvkow npe-




-

Miew 3 izionozii ma meduyunu 1913 pory. Ak Has3usaemuvcs HAYKA,
w0 8uBYaE ompymu meapum?

Y yomy Ky/bTypHa LiHHICTb O4HOK/AITUHHUX eyKapioTiB,
rybok ta xankux?

KyapTypHa IiHHiCTH IpHUPOAM — Ile HPUPOAHI O0’€KTH Ta Cy-
KYOHICTh 3HAHBb IIPO HUX, IO MAIOTh HAYKOBE, OCBITHE, XYI0KHE,
cBiTorsIAanHe 3HaueHHA. II[o10 OMHOKJIITUHHUX eyKapioTiB, r'y0OK Ta
JKaJIKUX, TO BOHA IPOABISAETHCA Y BUKOPUCTAHHI 3HAHb JJIs CTBOPEH-
HA Ta PO3YMiHHSA Mi(DOJIOTIUHUX IEPCOHAXKIB, repaibIUUYHUX 3HAKIB,
HaApOOHUX TPaguIliii, MUCTEI[bKNX TBOPiB, CI0OCO0iB mpodijtaKkTuUKU
3aXBOPIOBaHb, IIPOMUCIOBUX TEXHOJIOTiM TOIIO.

HaykoBi pocimimgskeHHS OMHOKJITMHHUX eyKapioTiB, Try0oK i
JKAJIKUX 3aCTOCOBYIOTHCA IJIA OXOPOHU 3J0POB’s, V MTOOYBHIill Ta mepe-
poOHiI ITPOMMCJIOBOCTi, CiTBCHBKOMY T'OCIIOHAPCTBi, BOAOIIOCTAYaHHI,
OymiBHHUIITBI ToIo. IliHHicTh, IMUX mociigkeHb BigsHaueHa HobOesis-
CBKMMHU IIpemMisgMm 3 (pisiosorii Ta megmnmuam. Hanpurian, 3a mpa-
i, IpUCBAYEHi TpomiuHi# masapii, mpemisa nmpucymsyBagacsa 1902,
1907 Tra 2015 pokis.

Haiisigominmmumu wmigosorivauMu  mepcoHakaMu, AKi MaioTh
Has3Bu TBapuH, € IIporeii, Benepa, I'inpa, 'oproma Mexysa. ¥V Bigo-
MUX JIiTepaTypHUX TBOpax 3HAWMIIN BifoOpaskeHHA ¢hizanisa nopmy-
2anvcorka (E. I'eminrseii. «Crapuii 1 Mope») Ta yiaHea apKkmuiHna
(A. Konan-Iloiinb. «JleB’stua rpuBa).

AifanbHiCTD

Hasuanvne 3asdanna. Axi ocobrueocmi 00HOKNIMUHHUX eYKa-
piomis, 2yb60K ma Hanrkux 6Uu3HA1LAOMb X 3HALEHHA 6 NPUpPodi?
Modeniwoeanusa 3micmy memu. OmHOKJIITUHHI eyKapioTu. TBapuHU.
I'yoxku. Kanki.

Possusanvrne 3agdanns. Ake 3HaveHHA 00HOKIIMUHHUX eyKapio-
mig, 2y6ox ma x’anrxux dnsa nrodunu? /Jocaionuyvka énpasa. OKpe-
Mi acmekTu KyJbTYPHOI IiHHOCTI TBapuH.

IlinnicHe 3a60anHA. ke 3HAYeHHA Ma€ YiHHICHe cnpulnamms
npupodu 0nsa ycniutHozo xummsa 6 coyionpupodrHomy cepedosu-
wi? Ilpesenmayia npoekmy Ha 00OHY i3 6UOPAHUX MeEM.

Camo + ...

Camoouinwsearnns. IKi Moi pesyabTaTu HABUYAJBHOI AiAJBLHOCTI
BIIPOJIOBIK TeMU?

Hiaznocmysaavre 3agdanus. Bupasa. CamooliHKa yCIilIHOCTi.

«Biology» § 9.6. Single-Celled Eukaryotes, Animals and the Cultu-
ral Value of Nature.
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Tema 10. MM/1I0CKI HEPBU. MO/TIOCKW.
KIZIbYHACTI HEPBU

IMopadok i cumempis — npekpacHi ma KopucHi,
6e3n1a0 i acumempis - xaxnuei ma wkionuei.
Migpazop (570-497 00 H. e.) — 0asHbozpeybkuli hinocog

§10.1. ABOBIYHO-CUMETPUYHI TBAPUHU. N/1I0OCKI HEPBU

LikaBo! «Cumempis ecmanosaoe KymedHy i 0uso-
BUNCHY cnopidHeHicmb Mid npedmemamu, A6UULAMU
il meopiamu, 308Hi, 30a8anocs 0, HiYUM He N0 A3AHU-
MU: 3eMHUM MAZHEMUIMOM, NOJLAPUIOEAHUM CEIMIOM,
npupooHum 8i000poM, MALOHKAMU 8a3, cKapabeamu,
nenlocmeamu Keimig, po3nodiom KJAiMmuH MOPCbKUX
ixncaxis, cHincunkamu, mysukonw...» (B. Tinpge. «ll3eprasbHU CBIiT»).
IITo Take mBOGiuHA cuMeTpisa i ska Ii poab y KuUTTi TBapuH?

3MICT

AKi 03HaKM BigAMIHHOCTI N10CKMUX YepBiB?

JIBoGiunO-cumeTpuuHi (abo BinarepasbHi) — rpymna cupasKHiX 6a-
FaTOKJIITHHHUX TBapWH, AKi MamTh ABOOGiuHy cumerpiro. Ile cume-
TPiA A3€ePKAaJbHOTO BiZoOpaKeHHsS BiJHOCHO MJIONIMHU CHUMETPii, IO
MoJijifA€ TiJIO HA CUMEeTPUYHI YacTUHU. ¥ TaKUX TBApUH IpaBa i JiBa,
mepesHA Ta 3aJHs, BePXHA 1 HMIMKHSA YAaCTHHU Tijla 3a3HAIOTH Pi3HUX
BOJIUBiB cepemoBuIia. OauH KiHemnb Tijla cTae mepemHim, i 10 HBOTO
3MIiMIalOThCS POTOBUI OTBip Ta OpPraHu YyTTiB, OCKIJIBKHU Ilell KiHeIlb
MePIIUM 3yCcTpiuae AsKepesia mogpasHeHb. [IBOOIYHO-CUMETPUUHUMU €
Bci 0araToOKJIITHHHI TBapMHU, OKPIiM I'yOOK, peOpoILIaBiB Ta KaJIKUX.
HatinmpuMmiTuBHiNIi B 1i#i rpyni mjaocKi uepsu.

IIJIOCKI YEPBU — ye cnpasxchi
OazamoxkJaimuHHi mpuwaposi 080-
OiuHO-cumempuuHi meapuru. ¥ HUX
€ BCi YOTUPU TUNU TKAHUH, 110 GOP-
MYIOTh PiBHi opraHm ¥ cuUCTEMHU Op-
raniB. TKaHMHU Ta OpraHU IXHHOTO
TiJa BHUHHMKAIOTHb 3 TPHOX 3apPOAKO-
BUX JINCTKIiB (38’sABIfeTbCA cepenmiii |4 BudinbHa cucmema
JUCTOK — MesozepMa). ¥ IJIOCKUX (npomoHepuoi)
yepBiB pO3BUHEHI TpaBHA, BUIiIL- |o /1001 Hepsosoi cucmemu Ha
Ha, HePBOBA, CTATEBA CHCTEMH, a OCh ueHmparbHy ma nepucpepitiny
opraHu KpoBoobiry rta auxauus — |6 Cmameeacucmema
BizcyTHi. TpaHCIOPT PEUOBHUH Ta [U- (cim’HUKU Ma Se4HUKU)

XaJbHUX T'a3iB Bif0yBaeThCA muIsAxoMm | /- Bucoka 30amHicme
audysii. 00 pezeHepauii

Ocob6nMBOCTi NNIOCKUX YepBiB
1. [eobiyHa cumempis mina

2. Tpu 3apodkosux nuUCMKuU
(ekmo-, eHOo- U Mme3o00epma)

3. TpasHa cucmema
(cnino3amkHeHul muri)
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Tino mimockux yepBiB ABOOiuHO-cuMeTpuuHe. Ha mepegubomMy KiH-
IIi po3TalloBaHi O4Yi Ta ABa IMyHaJblld 3 YyTJAMBUMHU Bilikamu. Poro-
BUII OTBip Ha YepeBHOMY 0OIli, JeIo II03aay CepearHU Tija.

TBapuHu + ®Pisuka @ I[Ipuzadaiime, wo makxe dudysis.

AKi ocHOBHI rpynu nA0ckux 4yepsis?

BiituacTi uepBuU — ye zpyna 6ilbHOMUBYUUX
uepsgig, mino AKUX YKpume O0O0HOWLAPOBUM 6iil-
yacmum enimeniem. IcHyloTH y BoOmoiiMax, Ha
moBepxHi BoJsiororo rpyuary. Ha gHi Tpomiunmx
MOpiB, Y KOpaJiIoBUX pudax i Ternx paiioHax Cy-
XOM0JIy YacTO TPAILIAIOTHCA SICKpaBO 3abapBJieHi
BUM, IO IOHEPeasKae Ipo oTpyiHicTs. Posmipu 7. 91. [InaHapis bina
Tijla 34e0iJbIIIOro He IIepeBHUIYIOTh 1 cM, Xoua
OyBaloTh TPOIiUHI TypOessapii 3aBAOBKKH NEeKiJbKa OeCATKiB CaHTU-
MmeTpiB. [lo rpynm HajlexxaThb nuaarapia 6iaa, 0yzesis, 0azamooyka.

Cucynu — zpyna napasumuydHux 4epsis, AKi Xapaxmepu3yiomby-
Csl HenouJleHo8aHUM mijlom ma HaseéHicmio npucocok. OKpiMm 1mporo,
y CHCYHiIB moOpe po3BHMHEHa TpaBHA CHCTeMa, aHaepoOHe AUXaHH,
repMapoauTHA CcTaTeBa CHUCTEMa Ta CKJAAHUNA KUTTEBUN ITUKJI
3i 3MiHOIO Xas3dAiB — OCTATOYHOIO M MIIPOMIKHOTO Ta OeKiJbKoMa
JUUYUHKOBUMU cTamiamMu. HaiiGiJbIll MOIMIUPEHUMU IIPeACTAaBHUKAMU
KJIaCy € NeYiHKOBUll Ta KOMAUUU CUCYHU.

CThOKKOBi YepBHU — 2pyna napa3umuiHux Yepeis, AKi xapaxmepu-
3YIMbCA CezZMeHmMOo8aAHUM cmpiukonodionum minom. XapaKTepHOIO
03HAKOIO CThOKAKIB € BiJ[CYTHIiCTh TPaBHOI CHUCTEMM, BOHU IOTJIMHA-
IOTh IIOKUBHI PEUOBMHU BCi€lo moBepxHelo Tijsa. Po3BuTok BimOyBa-
eThcA 31 3MiHOIO Xa3diB i dgoma aununkosumu cmadiamu. Hanbimbin
MONIMPEHUMU IIPeACTaBHUKAMU KJacy € uin’axk ouuayduil (abo Heo-
30po€HUll ), yin'ak ceuHaAuuil (abo 030POEHUIL ), eXiHOKOK, CMbO}AK
WLUDPOKUTL.

AKi npucTOCyBaHHA Bi/ILHOXMUBY-
4YMX Ta NAPasUMTUYHUX M/IOCKUX
yepsiB?

IIpu  migBuleHHiI  TeMmme-
patTypu BOAUM, HecTaui KIUCHIO
IIaHapii MOMKYTh PO3MagaTUCHA
Ha IIMaTKW, 3 AKWUX 34 CIPUAT-
JUBUX YMOB pEreHepyoTh IIiji
TBApWUHU. YUeHi, JOCHIIKYIOUN
34i0HOCTI mJaaHapii OO pereHe-
pamii, ycTaHOBWJIM, IIIO HAaBiThH

In. 92. lNeyiHkosul cucyH: A — 308HiWHS
bydoea. b — L{ukn po3sumky ne4iHK08020
cucyHa: 1 — adue; 2 — nnu4UHKa 3 silikaMu;

3 1/800 uwacrumm rina miei TBa- 3 — IpoMiKHUL Xa3siiH — CMasKoBUK;
PUHHN MOJK€ BIJHOBUTHCA IIIJINH 4, 5 — nuyuHKu,; 6 — OCHOBHUU Xa3siiH;
opraxiam. 7 — Gopocnuti yepe
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Y nmapasuTuYHUX IIJIOCKUX YEPBiB CIIOCTEPIraeThCA YepryBaHHS Xa-
34iB. Tak, newinKo8uil cucyH ynpoaoBK CBOTO JKUTTEBOTO IIUKJIy Mae
JIBOX Xa3fdlB — IIPOMIMKHOTO U OCTATOYHOI'O, & KOMAYUL CUCYH — aXK
TpboX. Il pomisxcHi xa3ai — opra"iamu, y Tijl AKUX IapasuT PO3BUBA-
€ThCA TAa PO3MHOKYETHCSA HECTaTeBO a00 cTaTeBo, ajie 0e3 3aIljIiHeH-
HA. OcHo6HI (0OcmamouHi) xa3ai — opra’isMu, y Tiji AKX IapasuT
POBMHOMKYETHCSA CTATEBUM CIIOCOOOM.

TBapuHu + YKpaiHCbKa MOBa @ Jx maymaunuil CLO6HUK MPAK-
mye cn080 «xa3sain»?

KopoTKO npo ro/z0BHe

) TMIOCKI YEPBW — cnpaBxHi 6araTokniTMHHI OBOGIYHO-CUMMETPUYHI TPULLIAPOBI
TBapPUHW, Y AKMUX CMOLLEHe TiNno, YiTKo BUPaXeHi TKaHWUHU, Lo (POPMYIOTb OpraHu 1
CUCTEMMW OpraHiB.

) [nocki yepBM NOAINSATL Ha rpynu 3a ocobnueocTsaMu ByaoBM Tina, cepen sKUx
BinyacTti yepsu, CucyHn 1a CTbOXKOBI YEPBMU.

) [puknagom npucTocyBanbHUX CTpaTerii y BiM4acTUX YepBiB € pereHepadis, a B
CUCYHIB Ta CTbOXXKOBUX YEPBIB — YePryBaHHs Xa3siB.

AifanbHiCTD

Haguanvne 3a6dannus. IlJo 6idpisnae naocki wepeu? OnopHa cxe-
ma «Tpu xwonvopu» 0asa sanam’amosysanns. Iliocki uepsu.

Possusanvre 3a60anus. Aki ocobaueocmi 6ydoeéu naanapii 6inoi
éKa3yromoe ceéidiambvb npo HarexHicms 00 naockux wepe6ie? Ingop-
Mmauyiitna énpasa. BynoBa nimanapii 6iJoi.

Hinnicne 3asedannsa. Yu moxucymsv 3HAHHA NPO NAOCKUX UYep-
gié-napa3umié 3anobizmu zaucmanum 3axeoproéannam? Bnpasa
ona susnauenHs. Illo Take «HaykoBa miHHicTH TpupomM» ?

Pe3syabTaT

OuikyBaHi pe3ynkTaTv HaBYaHHSA (Y4eHb / y4yeHuus...)

* 8U3Hayae 3micm rMoHsiMb: BOGIYHO-cuMeTpuYHI TBapuHu. MITOCKI YEPBU

* ¢popmynoe nisHaganbHy rpobnemy: ana IHOOPMYBAHHSA npo 6ynosy nnanapii
oinoi

* gu3Ha4ae cymHicmb yiHHicHoi kamezopii: HAYKOBA LIHHICTb NMPUPOOU

Camo + ...

Camoopzanizauyis. Bubupaio DOCTITHUIBKUIN IIPOEKT Ta OpPraHiso-
BYIO HIOTO CTBOPEHHS MJis IIpe3eHTallii (3aXmcTy) Ha MiJCyMKOBOMY
YPOIIi TeMu.

Camonasuanns. Ocoducmicne 3asdanns. Pucu xapaxrepy. Bnpa-
8a. OxaliHiCTh-HEOXalHiCTh.

Camoouinwsanns. TecT-nporaosdyBanusa. BaraToKJIiTHHHI TBapuHU.

«Biology» § 10.1. Bilaterally Symmetrical Animals Flat Worms.

J
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TinbKu Hayka 3miHUm®b ceim. .
Mukona Amocos (1913-2002) - e

Haykogeub y 2as1y3i MEOUUUHU oy
ma 6iokibepHemuKu

§10.2. MO/IIOCKHU

YcBigomawemo! YV munysomy Jaumapi, ki ueraawu
yepru BCTYOUTH B 0ill HA TypHipax, cTaBUJIM HaMeT abo
IIaTPO 3 BJIACHOIO ATPUOYTHUKOIO I IIOMIIaJM B HUX
cBOIO 30por0 Ta amyHimiro. Tak B repaabauIli BUHUKJIA
TPaguIlid IMOKa3yBaTU MAHTiI0 K repOOBY IpPUKpacy y
BUTJIAAI IIaTpa, M0 CIYCKAE€ThCA 3-IIiJ KOpPOHM. A 1110
Take MaHTiA B 300J0Tii?

3MICT

AKi 0c06/MBOCTI MOAIOCKIB?
Mouatocku (J1aT. «MOJIOCKYC» — M’ AKHH) ueped iXHE M’ sdKe Tijo IIe
HasuBawThca M’axyHamu. SIK mpasmio, BOHO JBOOIUYHO-CMETPUUHE i
CKJIAJAEThCA 3 TPHOX BiAmiiiB: roysosu, TyJsryoa Ta Horu. Ha rosoBi pos-
TalroBaHi oui, MIymajbIlA, POT, y Tyayb6i — BHyTpimHi opranu. Hora
€ BUPOCTOM TyJay0a I CIyTrye O PyXy, IOJIOBaHHA, IPUKPIIJIeHHA,
3aKOMyBaHHA B I'DYHT TOINO. ¥ T'OJIOBOHOTMX MOJIOCKIB (80cbMuUHOZU,
KalbMapu) IIepeTBOPIOETHCA Ha IMYIIAJbILA 1 JIIHKY, 1110 BU3HAYAE PeaK-
TUBHUU pyx. HalOinbIill 3araibHUMU O3HAKAMHU CYUYACHUX MOJIIOCKIB €
MaHTifA 3 MOPOKHUHOIO, HAABHICTH TEPTKU I Oy/I0Ba HEPBOBOI CHCTEMMU.
Y MOJIIOCKIiB TiJiO BKPUTE MIKip-
HOIO CKJIaAKOIO mMmanmiecro. Mix
MAaHTi€I0 ¥ TiJJoM po3TalloBaHa
MAHMIUHA NOPOIHCHUHA, § AKIU €
opraHu AUXaHHA Ta KyIW BiIKpU-
BalOThCA aHAJBHUU OTBip, IIPOTO-
KU BUALIBHOL T4 CTATEBOL CUCTEM. |5 93 Tepmka paenuka 8uHozpadHo20
XapaKTepHOIO 03HAKOIO0 MOJIIOCKIB
€ He3BUYHUU opra"H — mepmka (panyina). Ile niacTuaka Ha A3UIl i3
COTHAMHU MaJIeCEHbKMX 3yO0UMKiB, 3aBIAKN YOMY MOJIIOCKM MOKYTH
3imkpibaTy opra"HiuHi yacTUHKH 12Ki Ta moapiOHIoBaTH iX. Perynaiisa
IIpolieciB BiI0yBaeThCA 3a YUACTIO HEPE060L cucmemu PO3Kudano-6y3-
106020 muny. YTBOpeHa CHCTeMa IIapHUMU HEePBOBMMU By3JlaMU B
KOXXHOMY 3 TPBOX BiAmijiB Tija Ta mepudepiiiHOIO Meperkelo BeJu-
Kux HelpoHiB. TomMy oKpemi BUAM MOJIIOCKIB (KaJnbmapu, MOPCbKUIL
30€Ub, MOPCLKUIL AHzes) € iTeaIbHUMU MOJEJTbHUMU
opraHiamMaMm [IJid HAYKOBUX HOCJiIKeHb HEPBOBOI
IifgJIBHOCTI.

Autaye 3anutaHHA @ II[Jo make nepauHu?
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[Ale nowmnpeHi moacku?

Mosocku, AK i KoMaxu, € HANOiJbIII €BOJIIOIiTHO JOBEePIIeHIMU
TBapuHamu cepen 6e3xpedbeTHux. Ila rpymna o6’egrye 6au3pko 130 000
omucaHuX BUAiIB. MeIIKaTh MOJIIOCKHU 30e0iabIioro B Mopax (midil,
ycmpuuyi, KaaibMapu, 60CbMUHO2U), TIPiCHUX Bomounmax (0e33ybkxu,
CMasKo8uUKU), piAllle — y HAa3eMHOMY CepefoBUIIi (pasiuku, CAU3-
Haku). 1 guile He3HaUHA YacTHUHA BUIIB 3 I'PYNU NepPegHbO3AOPOBUX
MOJIIOCKiB BeAyTh HmapasUTUUYHUI cmocid sxkuTTsa. Haiibinbima piswzo-
MAaHITHICTh MOJIIOCKIB CIIOCTEpPiraeThcs B KOpaJoBUX pudax.

Poamipu Tinma mopocamx MOJIIOCKIB pPidHUX BUIIB 3HAYHO Pi3HATH-
ca — Bix 0,5 MM (IBOCTYJIKOBUIT MOJIIOCK KOHOUJLOHYKYAa) 1o 16,5 m
(Benemencovki kKaavmapu). BinabmricTs M’ AKYHIB MaJIOPYXJIUBiI TBapu-
HU, SKi MOB3aI0Th Ha AHI UM BeIyTh NPUKPIILJIeHU# crocio KuTtsa (mi-
0ii, ycmpuuyi). [1o MIBUAKOTO PyXy 3JaTHi OKpeMi rpyny roJJOBOHOTUX
moJsrockiB. Hampukaan, KaabMapyd MOMKYTh pPyXaTuCA 31 MIBUAKICTIO
200 km/roxm.

Montwcku + Feorpadia @« Hailbiavwum ceped
O0e3xpebemHUXx meapuH € AHMAPKMULHUIL eJlemeH-
coKUuill kKaavmap. [le nowupeHuil yeit MoawCck?

AKi npucTocyBanbHi cTpaTerii MO/IOCKIB?

OCHOBHOIO ITPUCTOCYBAJILHOIO CTPATETIEI0 MOJIIOCKIB € YTBOPEHHS ue-
penawru (abo mymwri). e yTBip MmanTii, 110 3axXuIiae Tijao, CIyrye mic-
IeM IIPUKPIIJIeHHA M’ A3iB Ta 3a0e3leuye Pyxu, 3YMOBJIIIOE ILJIaBYYiCThb
MOJIIOCKA ToIri0. Yepermarrka Moxke OyTH CyITiJIbHOIO, IBOCTYJIKOBOIO ab0
CKJaJaTUCA 3 KiJbKOX IIJIACTMHOK. ¥ TBOpeHa uyepenalika HeopraHiu-
HUMHU (BamHAK) i opraniuvaumMu (KoHXioaiH) peuoBuHamu. CKJIagaeTbCs
MYILIA 3 3 IIapiB: 30BHIMITHBOT'O POTOBOT'0, CEPEIHBOTO ITOPIIEIAHOBOTO
1 BHYTPIiNTHBOTO mepsiaMmyTpoBoro. OKpeMi rpymy MOJIOCKIB y Impolieci
€BOJIIOINi1 BTpavyarmTh Uepenalnky (80cbMuUHO2U, CAU3HAKU) ab0 30epira-
IOTH 11 B 3aJIMIIIKOBOMY BUTJIALL (Kaavmapu, kapakamuuyi).

OTpyi#iHi MOJIIOCKY TPAILISAIOTLCA CEPENl YePEeBOHOTUX (2010320 p08i
MOJNIOCKU, KOHYCU) Ta TOJIOBOHOTUX (OKpeMi BUAM BOCHBMHHOTIB i
Kapakatuip). Ili opraHisMum BHKOPHCTOBYIOTH OTPYTY MAJIA 3aXUCTY
Ta ToJOBaHHA. ['0710310pOBiI MOJIOCKU, AKi BiApiBHAITHCA sACKpa-
BUM 3a0apBJIEeHHAM Ta BiJICYTHICTIO Uepemalrku, IOigai0Th TBapuWH,
AKi 3maTHi yTBOproOBaTu OTPyTy. Hampukiaan, O01aKUMHUIL aHzegl

In. 94. OmpylHi momtocku: 1 — anaek ammaaHmMuyHUU; 2 — Hembpoma cymiHkosa;
3 — KOHyC eeoepacpidyHul; 4 — briakumHOKifIbdacmul 80CbMUHI2
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moizae (pisasiro mMOPTyraabChbKy, HeMOPOTa CyTiHKOBA — aciuaiii. Bornu
30epiraoTh «JapMOBY» OTPYTY y CBOiX TKaHMHAX i IOIEpPEIKalOTh
XUKAKIB IIPO CBOIO HeicTUBHiCTBL. IHIII MoOJIOCKM 3maTHI cami yTBO-
pioBaTH OTPYTY. ¥ KOHYCiB BOHA BUPOOJIAETHCA OTPYHWHOIO 3aJI030I0,
sKa po3TallloBaHa II03aAy TepTKU. A oTpyTa OJaKUTHOKIJIHYACTOIO
BOCHBMHUHOTA BUPOOJIAETHCS CIUHHUMHU 3aJI03aMU.

Cepen MOJIOCKIB € xuiKaxku (kKanbmapu, 60CbMUHO2U), POCIUHOII-
Hi (pasauk eurnozpaduuil), Bceigui (cmaskosuku) dinbrpaTopu (6es3-
3ybka, neprieHuys), cauporpodm (kKopabenvHuil uep8’sk), a TAKONK
mapasuTy TBapuH (EHMOKOHXU, AKiI IapasuTyOTh y TiJli MOPCBKUX
OTipKiB — rojsoTypiii).

KopoTKoO npo rosnoBHe
» MOJTKOCKU — ue [BOBIYMHO-CMMETPUYHI TBApWHU, Y SKUX € MaHTIA, MaHTiHa no-
POXHUWHA, TEPTKA, CKINagHa HepBOBa CUCTEMA Ta Yepenaluka.

) bBinbwicTe MontockiB € BOAAHUMW TBapuHaMu, SKi Be4yTb BiflbHOXUBYYUIA Maro-
PYXIIMBUIA CNOCIO XXUTTS, @ MEHLUICTb — HA3EeMHi.

» OCHOBHMMM MPUCTOCYBarbHMMK CTpaTeriiMyM MOMIOCKIB Yepenallka, OTPYyMHICTb,
Pi3HOMaHITHICTb CMOCOBIB XXNBIMEHHS.

AianbHICTD

Hasuanvne 3aedanua. AKi o3HaKU 6u3HA4AOMb HUCENbHICMDb
ma pisHomanimuicms monrockie? Onopra cxema «/Iepeo» s onu-
cy. Mourocku.

Possusanvrne 3agdanusa. Aki o3narku ceiduiamv npo ckaadniuy
OpP2aHi3aYil0 MONIOCKIE, NOPI6HAHO 3 naockumu wepeamu? Ilpak-
muuna énpaséa. Bynosa pasiukxa unozpadnozo.

Ilinnicne 3a80anHsa. Ceped monrckié yina zpyna modenbHux
06’exmie Helipobionozii. Yomy? Bnpasa dna cnpuiimanns. HepBoBa
crucTeMa MOJIIOCKiB Ta HelipobioJoris.

PesyabTaTr

OuikyBaHi pe3ynsTaTv HaBYaHHSA (Y4YeHb / yyeHuus...)

» onucye: ocobnusocti MOJTHOCKIB

e gu3Havyae memy ma c¢opmymoe einomesy: IHOOPMYBAHHA npo cknagHiwy
opraHisayito MOMCKIB NOPIBHAHO 3 MIIOCKUMU YepBamMm

e cripuliMae HacmaHosy ma eucroernoe MipkysaHHs: npo HAYKOBY LUIHHICTb
MOIIOCKIB A58 Herpobionoril

Camo + ...

Camonasuanns. Pezcynamuene 3agdannsa. SIk opranisdysaTm 1ije-
HOKJIagaHHa?

Camoouinoganusa. 3as0arnHs 0158 po3nidnasarnns. 1likaBi mpucro-
CYBaHHS MOJIIOCKiB.

«Biology» § 10.3. Mollusca.

178




Yaeumu Hasimeb eax ko,
ujo Xxo8ae Yepenauika.

HiHa Ceepnosa -
YKpAiHCbKA MA/IdKOJI02UHA

§10.3. PI3BHOMAHITHICTb MO/IIOCKIB

LikaBo! Momatocku — uymepHaIbKi
TBapuHU. B ofHUX HOTra pos3TalioBa-
Ha Ha 4YepeBi, B iHNIUX — Ha T'0JIOBI,
Tperi — ysarajyi 6e3 rososu. I mpwm
IOMY MOJIIOCKM He II030aBJIeHi ImpH-
ponuoi Kpacu. Oco0IMBO FapHUMU €
rojo3s0poBi MoaiocKH. IX Ha3MBAOTh «KUBOI BECEJIKOIO» OKeaHY.
A AKi 11e rpynu MOJIIOCKIB BUBYAIOTh MAJIaKOJOTH?

3MICT

AK KAacnpikyroTb MOAOCKIB?

3rigHo i3 cydyacHMMHU YSIBJIEHHAMN MOJIIOCKM Pa3oM i3 KiJgbuacTu-
MH Ta IJOCKMMM YepBaMHU YTBOPIOIOTH rpyny-kjaany Jlogorpodosoi.
Ha croinpHicTh IXHBOTO IIOXOIKE€HHS BKa3yIOTh IBI OCHOBHI O3HAKU:
aHATOMIUHUM yTBip 3 BiHIleM IIfymaJellb, 110 oTouye pot (aododop),
i IMYMHKA 3 KiTbKOMa pAmamMu Bifiok (Tpoxodopa).

3a 0co0JIMBOCTAMY OYIOBY IIOKPUBIB Ta OIMOPHUX CTPYKTYP MOJIIOC-
KiB posminsiors Ha ABi rpynu: I'onmkoBi (AkyJurihepa) Ta Uepenamkosi
(Kouxidepa). ¥ ckiami rolkoBUX HaWJaBHINIL rpynu MOJIIOCKiB: 0es-
OaHIIMPHI Ta IaHIIUPHI.

Besnanyupni (Anjnaxodopu) — rpya MOPCbKUX MOJIOCKIB, AKi He
MaloOTh Uepemanrku. IXHA IMKipa MicTUTh CKeJIeTHI roJKOIIONi0Hi eJe-
MEHTH-CIiKyJau (CKJIAZAIThCSA 3 aparoHiTy Ta OPraHiYHUX PEUYOBUH).
ITe 3pebinbIrroro api6Hi uepBOMOAiIOHI Opra”HidamMu, JOBMKUHA Tija SKUX
Big merinpkox MM mo 30 cm.

IlTanyupnui (XiTOHM) — MOPCBKi MOJIIOCKU, ¥ AKUX OMOPHY CTPYK-
TYypy (OpMYyIOTH BiciM BaIHAKOBUX, PYXJUBO 3’€IHAHUX MJIACTUHOK.
SAxmro ix BigminmTm Bix cyOcTpaTy, TO 0apasy K 3TrOPTAlOTLCA B KJIY-
0ok, Ak OpoHeHociri. IlikaBo, 1110 3yOu B HUX 3 MArHeTUTy — HAWMIII-
HIIIIOTO ITPUPOJAHOTO MAaTepiaJy, IO BOJIOMAi€ A0 TOTO K MArHITHUMU
BJIACTUBOCTAMMU.

Hatiuucenbuimnow € rpyna Ye-
penawkosi. Ile MosocKku, y AKUX
€ uepemnarnka abo ii samumiwm. Ia
rpyna TOEAHYE TMepeBaKHy O0ijb-
IIiCTh MOJIIOCKiB, cepel SAKMX HaM-
YacTilnie BUIIIAITh YepesoH02UX,
0dsocmynKo8ux Ta 20Jl060HOZUX. In. 95. besnaHyupHuu (1) ma
Cepen uUepemamikoBUX MOJIIOCKIB naHyupHi (2) morocku
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IO icCHyBaHHS Ha CYIIi 3MOIJIM IIPHCTOCYBATHUCS JUIIE YepPEeBOHO-
ri, AKMX HA3UBAIOTh TAKOXK caumarxamu. HazeMHUX camMakiB, SKi
MalOTh Yepemamiky, HasWBaIlOTh pA8IUKAMU, a CAMMakKiB 0e3 Hel —
CAUSHAKAMU.

CmiwHa 6ionoria & Aki montocku 308cim He po3ymiome 3micm
npucaie’a: «lepixiu 20n08y 6 x000i, a HO2u 6 menJi — 0ydew. Humv
8iK Ha 3emai»?

AKi OCHOBHI rpynu YepenawKoOBUX MO/IOCKIB?

Biausbpko 80 % ycix BuUAIB MOJIOCKIB HAJeKaTh OO UePEBOHOTHUX,
me 19 % — mo mBoctyakoBux i aumme 1 % cydyacHMX BHAIB — 0
iHmUX Tpyn, cepen SIKUX T'OJOBOHOTI.

YepeBoHOTI — IIe6 MOJIOCKH 3
HECUMETPUYHUM TiJIOM i pO3BHHE-
HUMHI TOJIOBOIO, TYJyOOM i HOTOIO.
IxHa cmipaspHa depemamika Mae
OTBip-yCTdA, yepes3 AKUN BTATYETHCA
rTisjo. PoTroBa mopo:KHMHA MiCTHUTH
TepPTKy i CcAMHHI 3amo3u. ¥ Oinb- /7. 96. [lpedcmaeHuku 4EPeEOHOZUX:
IIIOCT1 YepEeBOHOT'MX MOJIIOCKIB cep- 1 — paenuk guHogpadHuU;

Ile IBOKaMepHe, HeIapHUH oprax 2 — CMmaekosull eenukud
IuxaHHA (jgereHda abo 3a6pa). HaliBigomimum y miii rpymni € paéauk
6uHozpadnuil. PaBiuku MalooTh ABI mapu miynajienb: nepegHi MeHIIi
BUKOHYIOTh (PDYHKI[iI0O HIOXY, 3aAHiI OLIbIII — Ha KiHUMKAaX MiCTATb
oui. IIle ogHUM NpeICTAaBHUKOM UYEPEBOHOTUX € CMABKOBUK 6enu-
Kuill, AKUI )KUBE B CTAaBKaX, HEBEJIMKWX o3epax i piukax. Uepemamika
CTaBKOBHKA CYIIiJIbHA, CIIiPaJbHO 3aKpyUeHa, 3 OOJHOIO OOKY 3aKiHuy-
€ThCsA TOCTPOIO BEPIIIMHOIO, a 3 iHIIIOTO Ma€ yCTsd, yepes AKe Ha30BHi
BUCYBaIOThCA I'OJIOBa i1 Hora MmoJutocka. Ile Bceigumit Buj. Xoua cras-
KOBUK JKMBE y BOJi, OMXAa€ BiH KHMCHEM aTMOC(epHOro IIOBiTpsd, IO
MIOTpAILJIA€E B JIETEHIO.

JIBOCTYJIKOBI — ye zpyna mosioc-
Ki8, AKI MAOMb CUMEMpPUYHE MIJLO
3 0obpe po3suHeHUuMU mMYaybom
i Hoecow, ane 0e3 zonosu. Myminsa
X MOJIIOCKIB JABOCTYJIKOBA, JiBa I
IpaBa CTYJKHM PyXOoMO 3’e€IHaHi Ha
CIIMHHOMY OOIli eJacTUYHOI0 B3aM- In. 97. bessybka piukoea (1)
KOBOIO 3B’A3KO0I0. S3aKpUBAEThCH ma 60CbMuHie 36u4atHul (2)
MYILIS 3aBISIKU CKOPOUEHHIO M’ -
3iB-3aMUKaUiB, AKi IPUKPIIIIOIOTLCI A0 BHYTPIMIHIX OOKiB CTYJIOK.
Por, oroueHmii gBOMa ImapaMu POTOBHUX JiOIIaTel, PO3TAIIOBAHUUA Ha
mepegHbOMY KiHITI Tysy0a, TePTKU M CIMHHUX 3aJy103 HeMae. JHuBieH-
HA Big0yBaeThcA HNLIAXOM (iJbTpaillii, opraHaMu fuxanusa € 3aopa. Tu-
IIOBMM IIPEICTABHUKOM JBOCTYJIKOBUX MOJIIOCKIB € 6e33y0Kka piukoea.
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I'onoBoHoOri — 2pyna moaiockie, AKi mawmsv cumempuyiHe miJgo
3 0o0pe po3BUHEHUMU 202108010, myaybom i wynaavyamu. Ile maii-
O0isbII BMCOKOOpPTraHi3oBaHA rpyma MOJIOCKiB. I'osoBoHOTI € Jmime
MOPCBKUMHU XMKakaMu. MoKyTh MIBUAKO 3MiHIOBATH 3a0apBJIeHHS
rija. Ha miymanbisax 3asBUUYail 3HAXOOATLCS HPUCOCKU IJIS BTPU-
MaHHA 3700uui. Yepenamika B GiJbIIOCTI cydacHUX BUMIB BiACyTHS
a0o0 JIeXKUTH IIiJ IIKipoio, AK y Kapakartuili. Por mae TBepAi porosi
IieJieli, TEPTKY ¥ CAMHHI 3ay1031. ¥ KUIIKIBHUK 0ararbox I'0JIOBO-
HOTHUX BIIaJIa€ MPOTOKA YOPHUJIBHOI 3aJ1031, CEKPeT AKOl Ma€e 3aXuc-
He 3HaueHHA. OpraHamu auxaHHA € 3sa0pa. TumoBuil mpeacTaBHUK
TOJIOBOHOTHUX — B0CbMUHIZ 36UYQUHUIL. Y TBApUHU INPUAOHHUIN HiU-
HHUII cmocib KUTTsS, MEIIKae cepel KaMeHiB, CKeJIb i BOOOPOCTeIi.
Iloigae moJocKiB, pakomomiOHuX, puoy.

Montwcku + Ximia & BaakumHy Kpo8 mailombv 20J080HOZI MO-
JAIOCKU, OKpeMi uepe8oHOzi (pasauku 6unozpadhi). Yomy kpos uux
MONIOCKiI68 Mae make 3a06apeaenus?

flke 3HaYeHHA MO/IIOCKIB Yy npupogai?

Y npupoji MOJIOCKU PEryJioioTh YMCeJIbHICTh OpraHi3MiB, moiga-
IOTh OPTaHiUHi PeIITKu, 3arudJInxX opraHisamis, 3AilicCHIOIOUM caHiTap-
HY QyHKIIi0. MosmtocKu-dimbTpaTopu 6epyTh yuacTh y 0ioioriuHOMYy
OuuIlleHHi BofoUM (ckoiiku, 6e33yoku). Ilicaa BimMupaHHA MOJIIOCKiB
iXHi uUepemamiKy yTBOPIOIOTH 0CAA0Bi mopoau (BamHAKU-UYepemalr-
HUKU 3 IBOCTYJIKOBUX MOJIIOCKiB). Ila1a Oararbox BHUIIB MOJIIOCKiB
xapakTepHi cumbioTmuni BigHOcmHmM. Ha ixXHiX dUepemamikax oce-
JAITHCA iHIMI OpraHidaMu, y iIXHbOMY TiJi KUBYTh TBAPWHOIIOAiIOHI
M ONHOKJITHMHHI BOJOPOCTi, JHUUYMHKMN MOJIOCKIB MOXYTh OyTH
nmapasuramMmu puob.

Montwcku B nitepaTtypi @ YV mpazedii B. Illexcnipa «Kopoav Jlip»
e maki padku: «baazens. A 3Haew, Ak ycmpuys pobums c80w CKOU-
ky? Jlip. Hi». Ak ymeopioemuvcs uepenaulka MoaOCKi6?

KopoTKO npo ro/10BHe

) KnacudikytoTb MOMIOCKIB 32 HasiBHICTIO I 0COBNMBOCTAMKU ByA0BU Yepenalluku 1
BHYTPILIHbLOI Oy40BM Tina.

) Cepeq ycix rpyn MOMOCKIB HaNBIgOMILLMMUW € YEPEBOHOT, ABOCTYSKOBI 1 FONTOBOHOT.

) Montockn B Npupodi € BaXMBOK CKAAOBOK YaCTMHOK BOAHWX Ta Ha3eMHMX
€KOCUCTEM.

AifanbHIiCTB

Hasuanvne 3aedanua. Aki 0CHO6HI 03HaAKU 3acmocosyromsb 0ns
knacugirayii monrockie? Ilopienarvha mabauys 0ai NOACHEHH.
YepeoHori. [IBocTyakoBi. 'omoBoHoOTi.

Possusanvrne 3asdannsa. Yum 6i0pisnaromeca uwepenawku pis-
Hux montrockie? IABOPATOPHA POBOTA 10. BynoBa uepemamniku
MOJIIOCKIB.
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IlinnicHe 3a680aHHA. ¥ womy yYiHHicmb MORIOCKIE Y apximek-
mypi? Bnpasa 0na peazyéanua. OCHOBHI IpuHIUNYN MOOYIOBU Yepe-
mamiok Ta 0io-Tek.

Pe3yabTar

OuikyBaHi pe3ynbsraTv HaB4YaHHA (Y4eHb / yuyeHuus...)

* riosicHioe: ocobnueocTti YepeBoHorux, [iBocTyrnkoBux Ta FlonoBoHoOrmx

» opraHizoBye: IHPOPMYBAHHA npo OynoBy Yepenallok pisHUX MOSHOCKIB
e pearye Ta nosicHioe HactaHoBy: npo HAYKOBY LIHHICTb montockiB ons apxitek-
TYpU
Camo + ...
Camonasuanus. Komynikamuene 3asdanns. Irpoa BupaBa. Bio-
JIOT1UH]1 PEeKOPAU MOJIIOCKIB.

Camoouinweanns. Penpodykmuene 3a80anns. PisHomaHiTHiCTH
MOJIIOCKiB.

«Biology» § 10.3. Gastropoda. Bivalvia. Cephalopoda.

CropiHKa intocTpauin

In. 98. PisHomaHimHicmb YyepesoHoaux: 1— Enisis 3eneHogyxa — ue nepwa gidoma
HaykosusiM meapuHa, 30amHa 00 choomocuHmesy; 2 — CrIU3HAK enuKkul
38uyaliHuUll — MOJTFOCK Hawux napkis, cadig, eopodie; 3 — Komyuwka poeosa —
rPICHOBOOHI MOITIOCKU, SIKi MOXymb 6ymu akeapiyMHUMU meapuHamu; 4 — PanaHa
JKUMKysama — XUXUU MOJTIOCK, XXUee 8 MOpsiX i noidae ycmpuuyb ma midil; 5 — XapoHis
mpumoH, abo pie TpumoHa — mae Halibinbwy Yyepenawky ceped 4epegoHo2uUX
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In. 99. PisHomaHimHicmb 080CMynKosuXx:
1 — Haubinbwum i3 080CMyIKO8UX MO-
nrockie € TpudakHa eefiemeHcbKa, sika
moxe Oocsizamu 1,5 M 8 Q08XUHY | Ma-
cor 0o 300 k2; 2 — posKpumi cmyrku
Midii 4yopHoMopcbKoi — icmigHuli Mo-
JIIOCK-Yinbmpamop, KUl o4uuye 800y;
3 — pebiHeupb YopHOMOPChLKUL — icmigHi
MOJTOCKU-biTbmpamopu 3 WUPOKOK 8isi1ornodibHoro mywnero; 4 — TpuepaHKka piykosa
(OpeliceHa) — € nowupeHUM 8UOOM MPICHOBOOHUX MOJTKOCKI8 3 QyXKe XxapakmepHUM mpu-
epaHHUM obpucom Yyepenawiku, eeQymsb rpukpinneHul crocib xxumms; 5 — Kopaberb-
HUU 4ep8’sik — MOJTHOCK, SIKUU XKU8UMbCsT 0epe8UHOK

In. 100. PisHomaHimHicmb 2051080HO2UX Mortockig: 1 — Haymunyc, abo kopabnuk —
Haubinbw rnpumimugHuUl i3 Cy4acHUX 20/1080H02UX MOJTIOCKI8; 2 — Kapakamuus wupo-
Kopyka — ue Halibinbwa 3 Kapakamuub, Ma€e 8HyMPIlWHIO 8arHSKO8Y YepernawkKy y eu-
ansa0i nnacmuHKU, emsigysarbHi WyrnasbUs, SIKi 8 CrIoKOI i Mid Yac pyxy po3mauiosaHi 8
KuweHsix Ha 2onosi; 3 — KarbMmap koMaHAopchbKul — MOMKOCK, sikuli mae 10 wynaneup,

Yyepernawka y euanisidi 3a5uKo8oi 6HympilWHbOI nnacmuHKku,; 4 — BocbMuHie-apeo-
Hasm — MOJIOCKU 3 MOHKOCMIHHUMU Yepernawkamu (Yepe3 wo ix Hazusaoms «rare-

posumMu Kopabriukamuy), sKi QpyHKUIOHYIOMb HE 8 pOrii cKerlema, a ik kamepa 0ns

susedeHHs nomomemea; 5 — BocbMuHie 6riakumHokinedacmud — OpibHUl 80CbMUHI2
i3 CUNIBHOK OMPYMOK0, Yepe3 Wo Uio20 Ha3uearmpb «brakumHOK CMepPmi»
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Hayka -
ye op2aHizoeaHe 3HaHHS.

lepbepm CneHcep (1820-1903) -
aHenitcekul ginocog

§10.4. KIIbYACTI YEPBMU

AHanizyemo! 3wmiiika Py6buka — rpa-rojsioBoJIOMKa y BUTJIALL PYXJIU-
BO 3’€THAHMUX MiK C000I0 ejeMeHTiB. 3aBIaHHsS B TOMY, II100 3i0pa-
Ta pidHi reomerpuuHi Qirypu. IlogioHa
rpa € i B »KUBill mpupoai, TiJBKU 3 iH-
100 Ha3BOO «MeTamepisi», i BoHa Ha-
faraTo cKJamgHiIla, pisHoOMaHiTHiIIIA Ta
3axXOoILIuBa. ¥ 4OMYy K ii cyTh?

3MICT

AKi BU3HaYa/IbHi O3HaKM KinbYyacTUx YepsiB?

Y KinpuacTumxX 4YepBiB Tij0 ImoAijieHe Ha CerMeHTH, ab0 KiJabIid,
3BiKM 1 IXHA JaTWHCHbKaA HadBa AHHeninu (JlaT. aHHenyc — Kiablle).
Y pisHuMX BHIIB iX MOKe OyTH BiJ OEeKiJIbKOX IO COTE€Hb, i KOXKHUI
CerMeHT € camocTiiHuM Biacikom. Meramepis (cermeHrarisg) — 1e
TUO OyZOBU Tijia TBapMH, IO XapaKTePU3YEThCA IIOCJiJTOBHUM PO3-
TAlllyBaHHAM IIONiOHWMX OJWH OO0 OIJHOTO CerMeHTiB (MeTamepiB).
MeramepHicTh — 6ioJsoTiuHAa 3aKOHOMipHICTB, BiIacTUBA OaraTboM pis-
HOMAaHITHUM IpynaM TBapuH, cepel AKUX KiJbyacTi yepBU, UJIE€HUC-
TOHOT1 Ta XOPHIOBI.

3rigHO 3 OAHi€I0 3 Teopili MeTaMepisd PO3BUHYJIACH Y KiJbuacTmx
YepBiB AK CYKYIIHICTh aJalTalliil 70 aKkTUBHOT'O IIePEeMIillleHH B I'PYHTI.

Tino KibyacTUX UepPBiB Ma€ WKIPHO-M A306Ull MIULOK, AKUIN CKJIa-
IaeThCs 3 OSHOIO IIapy eIiTesilo Ta ABOX IMapiB M’s3iB: KiJIbIIeBUX
Ta MO3M0BXKHIX. KIITUHM eImriTesrito ceKpeTyoTh CJIN3 Ta YTBOPIOIOTH
KYTHUKYJIYy. 3aBAAKU KIJBIIEBUM M’ s3aM TiJIO ITOJOBXKYETHCA U CTae€
TOHIIIUM, 3aBIAKU MO3J0BKHIM — YKOPOUYETHCA M IMOTOBIIYETHCA.

Ycepenuni Tisla KiJibuakiB HassBHA 6MOPUHHA NOPOHCHUHA, IITO MAE
BJIACHI CTiHKHU 3 emmiTesianbHOlI TKaHWHU. [IOpoKHMHA KOMKHOTO ce-
rMeHTa BifJOKpeMJieHa BiJi MOPOKHUHM iHINUX 1 3alOBHEHA PiAWHOIO.
3a He3HAUHUX YIIKOIKeHb MOKPHUBIB MOPOKHWHHA PiAMHA BUTIKae
He 3 yChOI'O Tija, a JuIllle 3 JeKiJIbKOX YIIKOIKeHUX cerMeHTiB. [Jia
TOrO IO0 3apWMBaTHCS B MiCOK i MyJ, KiJbuaKaMm IIOTpPiOeH TBepauii
CKeJIeT, IKOTO BOHUM He MAaloTh. ¥ HUX TakK 3BaHU zidpockeJem, yTBO-
peHuii 3a JOIOMOTOI0 PiAMHW B HMOPOMKHMHI Tijla Ta MiKCerMeHTHUX
IIePeropoioK.

I3 cermeHTaItieo Tijia mOB’sI3aHA I cerMeHTAaIlid BHYTPIIIHiX opra-
HiB — KPOBOHOCHOI, BUIiJIbHOI Ta HePBOBOi. Kpogonocra cucmema aH-
HeJIi 3aMKHeHa U CKJIANAEThCA 3i COMHHOI I YepeBHOI KPOBOHOCHUX
CYIUH, PO3TAJYKEeHHA AKNX Yy KOKHOMY CEerMeHTi HAal0Th KaliJapHi
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CciTKU myisi 0OMiHY peuyoBUH. PyX KpoOBi 3AilICHIOETHCA MIBUAKUM CKO-
POUYEHHAM KiJbIeBUX CYAWH, TOMY IO CepId y HUX Hemae. Budiavrna
cucmema TpencTaBiieHa OaratbMa GulilbHUMU mMpPYOKAMU, PO3Ta-
IOBaHMMM NONAapPHO B KOXKHOMY cerMeHTi Tina. Hepsosa cucmema
KiJibuakiB BY3JIOBOTO TUNY, Yy AKill € HaBKOJOIJOTKOBE KiJbIle,
YepeBHUIN HEPBOBUU JIAHITIOMKOK 3 MapPHUMHU BY3JaMH B KOXKHOMY
CerMeHTi Ta HepBU, IO BiAXOOATH 4O Pi3HMX OPraHiB.

AHHenigun + BilicbkoBe MUCTeLTBO @ YV momenm HeGe3nexu 8i0
miaa IlnasanvHuyi 3esenobomoo6oi (Swima bombiviridis) eidwHypo-
sylomovcsa 3ano8HeHi piduHow Kyaacmi 6udo3miHu
340p, wo giddinarmuves wasxom asmomomii. BoHu
IHMEeHCUBHO CBIMAMBCA 3CJeHUM KOJbOPOM OCKiLbKaA
ceKyHnO, a nomim nosgiJbHO 32acarmb.

AKi 0c06/MBOCTi NOWIMPEHHA KiZb4acTUX YyepBiB?

KinpuacTi yepBm HaceJadAOTL MOPA
i mpicHi BomoiiMu mo Bci#t ramOuwHi, a
TAKOXK I'PYHT Ta JKUBI opraHisMu Ak ce-
penoBullle icHyBaHHA. BinapnricTs BogsA-
HHUX KiJIbuaKiB Bele NPUIOHHUNA CIOCiO

JKUTTA, MEIIKae B MpubeperkHiil cmysi. In. 101. Kinbyacmi

€ cepen KinpuacTux uepBiB i BuUAHM-eKcC- Hepeu-ekcmpemoginu:
Tpemodinu. Hanpukaan, nomneilcoruil 1- nomnedceKul 4epe’sk;
yeps’sax — BUJ, TJIUOOKOBOJHUX iCTOT, 2 = pugpmis

AKi 3aBOAKU cuMO0iody 3 xeMOoTpohHUMHU DaKTEepiAMHU KUBYTH IOPYY 3
yopHUMH KypuaMu. CboroaHi 1o rpynu AHHeJIiI BiTHOCATH 1 BOASHI
yepBOMOAiOHI icTOTH, AKi "KMBYTH Y TOHKHX TPyOKaX, 3aKONAaHUX B
ocaa ab0 IPUKPIMJIEHUX OO TBEPIAOTO cyOCTpaTy Ha BEJIMKHX TIJInOu-
HaX OKeaHy. MeNIKawTh MOpPAM i3 rigipoTepMalbHUMU IKepeaaMu,
METaHOBUMM BUTOKAMH’, 3aTOHYJUMHN CKYITUYEHHAMU! BOJIOPOCTEHN UM’
TpylaMmu BeJUKUX TBapuH. Hampukian, pu¢gmis — ictora, sKa He
Mae Hi pora, Hi TpaBHOI crcTeMU, Hi aHAJIBHOTO OTBOPY. X BUIKUBAH-
HA 3aJICKUTh BiJ] CMMOIOTMYHMX BiJHOCHH 3 apXesaMH.

Aki npucTocyBanbHi cTpaTterii
Kinb4yacTux yepsis?

Y KinbuakiB € 0coOJIMBiI opraHu
pyxy. BoHm poatamioBani 3 OOKiB
KOJKHOTO CerMeHTa I Ha3MBAIOTh-
ca napanodiamu, MO B IIepeKJami
3 TpemnbKol O3HauUae «MmomibHi mo
Hir». Ili opranu € BupocTamu cer-

In. 102. Bydoea napanodii:

MeHTiB Tina 3i meruHKamu. Haii- 1 — OCHO8a: 2 — CrIUHHA NTONamb;
Kpame PO3BHHEHL II1 OpraHu DYXY 3 - yepeeHa fionamsb; 4 — yymiusut
B OaraTtoIrneTuHKOBUX uepsiB. Ilapa- 8YCUK; 5 — 6HympiwHi OropHi
mojii — Ile ABOJIOIIATEBi BUIIMHAHHSA WemuHKu; 6 — 308HIWHI WemuHKu

J

185



-

CTiHOK Tina, 1m0 € opramamu pyxy. Obuasi jsomari MaroTh BHYTPIIIHI
Ta 30BHIIHI IITETUHKHU, IO CKJIANAI0ThCA 3 XiTuHY. B 0CcHOBi uepeBHOI
JomaTi € YyTJAWMBUN ITyIaJbIeNONiIOHUN BYCUK, a BUIIUHAHHA CIIH-
HOI — PYHKIIIOHYIOTh AK 3a0pa.

Haskojsio pora y 6araThboxX KijJbuakKiB € IIymajbld, AKi MOXKYTh
YTBOPIOBATH amaparT AJd 30upaHHA OPraHiYHWX YacTOK Ta AUXaHHA
(cepnyna, cnipobpanxyc). ¥ XMKUX KiJbUaKiB y IJIOTIIi po3TalIoBaHi
CUJIbHI XiTHMHOBI miejenu i 3y0OUMKHU, 110 € 3HAPAAAAM HAIagy Ta 3a-
XUCTy. A B IeBHUX BUIIB II’SIBOK YaCTHMHA TJIOTKU M CTPABOXOAY Ie-
peTBOpPMJIACh ¥ MYCKYJIHUCTHUHA X000TOK, 3MaTHUI PYHHYBATH IIOKPUBU
JKepTBHU.

KopoTKo npo ros0BHe

» KUIBYACTI YEPBWU (abo AHHenign) — Lie ABOOIYHO-CMMETPUYHI TpULLIapoBi TBa-
PVHK, Y SKUX € CerMeHTauis Tina, LWKIPHO-M S30BMI MILLOK 3 KyTUKYIIOH, MigpocKe-
neT, 3aMKHEHa KPOBOHOCHAa cucTeMa 0e3 cepud, BUAiMbHI TPyOKM Ta NaHLUHoXKOBa
HepBOBa cucTema.

KineyacTi 4epBuM — pisHOMaHITHa rpyna, noLmpeHa B YCix cepeoBuLLax iCHyBaHHS.

Kinb4akun po3BuHynu psg npucTocyBarbHUX CTpaTerin, cepeq Sknx pisHOMaHITHICTb
0COBMMBMX OPraHiB XMBMEHHS Ta PyXy.

AifanbHiCTB

Haesuanvne 3a60annsa. Illo 6idpisnae kinvuacmi wepéu? OnopHa
cxema «JlepeBo» misa amamnisy. KinmbuacTti uepsu.

Possusanvrne 3asdanuns. Yu e63aemonoé’asani 6ydoea ma pyx
meapun? Jlabopamopna énpaéa. 30BHiNIHA OynoBa Ta pyx dou,06020
ueps’aka.

IlinHicHe 3a680aHHA. Y womMy HAYKO6a YiHHICMb KilbuaKié 0
npoexkmyeanna cyden? Bnpasa 0aa nepexonanocmi. CermeHranisa
Kinb4YaKiB.

PesyabTaTr

OuikyBaHi pe3ynkTaTyv HaBYaHHA (Y4YeHb / yYyeHuus...)

» aHanisye: ocobnmeocTi KINIbBYACTUX YEPBIB

 aHanizye pedynsmamu IHOOPMYBAHHA npo B3aemo3B’a30k OyaoBwu Tina i cnoco-
6iB pyxy TBapvH

* usernsie nepekoHaricmb ma obrpyHmosye: HAYKOBY UIHHICTb kinsqactux vep-
BiB 4N4 iHXeHepil

Camo + ...

Camonasyanusa. IliznasanvHe 3as80annsa. IIpaBuiao-opieHTHD
«ExcnepuMeHTyBaHHA» .

CamoouinrweanHs. IIpodykxmueno-koncmpykmuerne 3agdanus. Illpu-
CTOCYBaHHS KiJIbUaCTUX YepBiB.

«Biology» § 10.4. Annelida.
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«Yomy?» - moxHa Hazeamu
mamip’io 8cix Hayk.

Apmyp llloneHzayep (1788-1860) -
Himeywbkuli pinocodp

§10.5. PIBHOMAHITHICTb KINbYACTUX YEPBIB

HaB4yaemocb! «Meton 5 Homy» — Iie TexHiKa sl BUABJIEHHS IIPU-
YUHHO-HACHiMKOBUX 3B’A3KiB. Ii MeTa — BM3HAYUUTH IPUYHUHY IIPO-
O0smemu, moBTOpOOuUM nuTaHHA «Yomy?». Kokme muramusa (opmye
OCHOBY [JIsl HACTYITHOT'O MUTAHHA. YU MOKHA 3aCTOCYBaTH Ieii METO[
Yy BUBYEHHI TBapuH?

3MICT
Yomy nosixeTn maroTb 6araTo WeTUHOK?

Ilo rpynu BaraToieTuHKOBI BiTHOCATH KiJbUyacTi 4epBU 3a KiJIbKO-
Ma B0BHIIIHIMK CHiJIBHUMM O3HAKaMH. 1XHE TiJIo Ma€ TOJIOBY, TYJIy0
Ta aHAJbHY JonaThb. Ha rojoBi posramioBaHi opranmu uyTTd (IIapHi oui,
IyOaJbIlA, HIOXAJbHI SMKHU) Ta OPraHU KUBJIEHHA (POT 3 POTOBUMU
npunatkamu). KoxkHu cermeHT Tyry0a Mae mapy mapamojii 3 meTuH-
kamu. IlleTuHKu pisHOMAaHiITHI 3a (POPMOIO i BEJIMUYMHOIO Ta BUKOHY-
OTh pisHi pyHKIii. OmHa 3i MEeTHHOK KOYKHOI JIOIIaTi 0COOJIMBO CUJILHO
pO3BUHEHA i BUKOHYE HiATPUMYBaJbHY (PYHKITif0. [HIITI IMETUHKU MO-
JKYTh OyTH JKOPCTKUMMU i 3aXUITIaTH YEePBiB Big moigaHHa a00 M’ AKNMU
IJIS COPUUHATTS OOTUKY. ¥ OeAKUX BUIIB IEeTUHKU OTPYHHI.

In. 103. BazamowemuHkosi: 1 — Hepeic 3esieHul; 2 — MICKOXUJST MOPChbKUU; 3 — MOpCbKa
muwa; 4 — cnipobpaHxyc eenemeHcbKuUl; 5 — agcmpanilicbKuli nypryposull 4epe’sK

IlepeBaskHa OiBIITiCTh OATATOINETHHKOBUX KIIBE B MOPAX, JIe Bele
npunoHHuil cmoci6é KurTA. Cepen HHUX XUMKaKU (A8CmMpaniilcbKuil
nypnyposuil ueps’sk, MOpcvKi muuwii), perpurodaru (nickoxcuau),
dinsrpaTopu (cnipobpanxyc), Bceimui (Hepeic 3enenuil), MyTyaJic-
TH, KOMEHCAJW Ta IapasuTu. BoHU € BalKJIMBOIO JJAHKOI XapUYOBUX
JIAHIIOTiB KOPaJoBUX pu(iB, mpubepexHUX Ta INIMOOKOBOTHUX €KO-
cucteM. Ix moimaioTh MOJIOCKH, paKomomiOHi,
MOPCBKi 3ipKu, pubu i ntaxu. ToMmy IIi TBapuHU
MaloTh 0co0JuBi cTparterii BiATBOpeHHS, cepen
AKUX enimokia. 3 HACTAaHHAM CTATEBOI 3pijo-
cTi B faraThbox KiJIbUacTUX YepPBiB BimOyBaeThCs

3MiHa BChOTO Tijla ab0 HOro 3aJHHOI YACTUHMU. In. 104. Manono
YTBOpIOETHCA TJIaBaioya CTafid, V AKOI CeIMEH-  3eneHull 3 eimoKHOK
TH 3aloOBHEHI rameramMu. 3aBAAKU 30iJbIIIEH- cmadieto
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HIO Hapamofiil Ta KiJbKOCTi IJIaBalOUMX IMEeTHHOK IIi cTamii mMacoBo
OigHiMaloTbCcAa MO0 ITOBepXHi Boau. Yepes3 pPO3pPUBU CTIiHOK TraMeTH
HaIXOIATH Y BOMY, A€ ¥ MPOXOAUTH 3allIiTHEeHH.

TBapuHu + AcTpoHomia @ [[eiui Ha pix y nesniit ¢asi Micays
cmameegospini 0COOUHU NasoN0 3’ ABAAMBCA Y BeNUKIll KiavKocmi
Ha noeepxHi 600u 0as PO3MHOMCEHHSA. TOMY DPO3MHOMCEHHS NATLOJO
Mmae 38’230k 3 Micauyem?

Yomy masoweTUHKOBIi MaloTb NOACOK?

MaJronmeTuHKOBI uepBu, a00 OJIroXeTu — MENIKaHI[I TPiCHUX BOX
(TpyOKOBUK 3BUUANHUIT), 'PYHTY (ZOIIOBi 4epB’sIKU), i JIKIlle TOOAHU-
HOKi BHIM iCHYIOTh Yy MOpPAX. SOBHIIIHA OymoBa WX YepPBiB BUPi3-
HAETHhCS BIJICYTHICTIO IIapalofiii Ta HagBHICTIO MOSCKAa B IepelHiil
YaCTHUHI Tijla CTaTeBO3PiJIUX OCOOMH. Y HBOMY MiCTATBCA OCOOJIUBI
3aJI031, IO BUALISAIOTHL KJIEHKY PiIMHY # OiJIOK OJIS KUBJIEHHS eMO-
pioHa. Ilim yac po3MHOKEHHS 3 Hel YTBOPIOETHCA KOKOH, ycepeanHi
AKOro BimOyBaeThbcA 3allIifHeHHA. Y HLBOMY MicTHUTLCA Oarato 3a-
IJIiTHeHNX AUIEKJITUH, aJje JINIIe OJHA PO3BHBAETHLCA IOBHICTIO 3
YTBOPEHHAM MOJIOJOTO UepB’AKa.

ITo Goxax Tija po3TallioBaHi IMETWHKM, 10 YOTHUPHU Iapu ITyYKiB
Ha KOYXHOMY CerMeHTi. BijibIricTs MajonieTHHKOBUX Ma€e€ pPo3MipH Bif
0,5 mm 1o 40 cMm, a geAKi BUAM TPOINIYHIUX 3eMJISTHUX YePBiB JOCATAIOTH
3 M (ascmpadniilcokuil 3emaaHuil weps’ ax). HaliBimominumu mmpeacTas-
HUKaMHU € JIOIOBi UepB’AKHU.

Howoeuil wepé’ax 3éuuailnuil — BUJ 4ep-
BiB, AKUII IPUCTOCYBABCS N0 KUTTSI B I'DPYH-
TOoBOMY cepenoBuilli. IlepecyBaHHIO B I'DYHTi
CIIPUAIOTH BUIOBXKEHE Tij0, CIIPAMOBaHI Hazal
MIeTUHKMN, CJAN3, IO BULIIAECTHCS IIKipHUMU
3aJo3aMu. ¥ TeIIy Ta BOJIOTY TOTOAY BOHU
BHOUI BUIIOB3aIOTh Ha MOBEPXHIO, BiAITIYKYIOTH

cupe omaJjie JIUCTS, HANiB3THUJII TPaBUHKU U In. 105. Jowosuli
yce 11e 3aTATYIOTh y HipKu. [[om1oBi ueps’ aKu — yepe’sik 38uYaliHull
nerpuTtodaru, AKi BigirpaioTh BasKJIUBY POJb Y

T'PYHMOYMEOPEHHIL.

TBapuHu + CinbcbKe rocnogapcTBo @ IIJo makxe sepmikyromypa?
Yomy n’ABKM MalOTb NPUCOCKU?

I’ sBKUM TIOMTUpPEHi B IIPiCHUX BOJOMMAX, MO-

pAX, iHOmi *KMBYTh Ha cyxomoii. Cepen HUX € w
XMKAKHY (8eIUKA HECNPABHCHbOKIHCVKA N’ A8KA)

Ta KPOBOCUCHI (meduuHa, pubd’sua n’26Ku) BUIA.
Bymosa m’aABOK BiAmoBimae IXHBOMY CIOCOOY
JKUBJIeHHsA. BOHM MAaTh IBi IIpHCOCKU — IIe-
penHio i 3agHIO. I3 iIXHBOIO JOIOMOIOIO I’ IBKU
OPUKPIILIIOIOTECA 0 KEPTB 1 IepecyBarOThCS.
CaMe TOMY BOHU IIOBHICTIO BTPATHIN meTuHKU. 1. 106. [T'seka medudHa
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3aBIAKM aKTHUBHOMY CIIOCOOY KHUTTS B II'SIBOK J00pe PO3BUHEHA
HEpBOBa CHCTEMAa Ta OPTaHMW YyTTd. deped XMIKAITBO I IIapasuTU3M
PO3BUHYJINCA XO000TOK abo Iesernu, 3HAYHO 30iJbIMIUBCA IMJIYHOK.
CauuHi 3a;1083M BUPOOJAITH PEUOBMHM, AKi 3amo0iraroTh 3CigaHHIO
KpoBi. Por m’aBKu Mae Tpu Imesenu U AeKijbKa coTeHb 3y0iB. Ciro-
JKUTa KPOB, 00po0JIeHa CIMHOIO I’ ABKM, MOXKe JOBTO 30epiraTtucs B
KUINKiBHUKY (BiJ KiJIbKOX Micamis mo poxy). Halisimomima 3 m’sa-
BOK — meduuna n’aéxa, 10—20 cMm 3aBroBxKu. Ii jerko BmizmaTtu 3a
JIBOMA IO3J0BXKHIMIU CMyraMu Ha CIIMHI.

TBapuuu + MeguuuHa @ I1po meduuny n’aeéxy nucas y ceoiil 6ail-
ui «l'ipydun» yrpaincvrkuil 6aiitkap Muxuma I'odoganeusb. Y uwomy
yinnicmov meduunoi n’aexu? Ax ii euxopucmosyroms y meOuyuHi?
KopoTKo npo rosoBHe
) BaraToweTMHKOBI YepBM, ab0 NonixeTu — rpyna Kinb4akis, y Tini SKMX Ha KOXHO-

My CerMeHTi Tynyba HasiBHi napanogii 3 YACNEHHUMMU LLETUHKAMW.

) ManolweTuHKOBI YepBMu, abo oniroxeTn — rpyna Kinb4acTux YepsiB, AKi MalTb

MOSICOK Ta HEYUCIEHHI LLETUHKN.

) [’ABKM — rpyna Kinb4acTux YepBiB, Y SKUX € MOSICOK, a LLETUHKN BiACYTHI.

AianbHICTD

Hasuanvne 3agdanna. Aki o3naku 3acmocoséyromsv 0na Kaacugi-
kayii monrckie? Ilopienanrvna mabauys 0ra oyinwoeanus. Bararo-
meTnHKoBi. MajyomieTuukoBi. II’aBxn.

Possusanvrne 3agdanna ¥ 2009 poui 6idkpumo Hoeul 6ud uep-
6i6 — IlnaBaapHULA 3e1eHO00MO0Ba. Yomy uyell 6ud 6yé i0Hecenull
0o 6azamowemunkosux? Ingopmayiitna énpasa. Onuc osHax BULY
IlnasanvHuus 3esnenobombosa.

IlinnicHe 3a80anus. Homy meduuna n’aéxa € 6paarueum eudom?
Bnpasa dns eubiprosocmi «Cmopinkamu Yep8ornoi kHuzu Yxpainu».
IIpuunHEYN 3MiH YKMCEJbHOCTI MEeIMUYHOI II’ IBKHU.

PesyabTaTr

OuikyBaHi pe3ynksTaTyv HaBYaHHSA (Y4eHb / yyeHuus...)

e ouiHroe: ocobnmeocTi BaraToweTuHkoBux, ManowetuHkoBux Ta INN’aBok

* oyiHoe pesynsmamu: IHO®OPMYBAHHSA npo o03Hakum HOBOBIOKPUTUX BWAIB
Kiflb4acTux 4YepBiB

* susernsie subipkosicmb ma ouyiHoe: HAYKOBY UIHHICTb n’aBok ana megnuunHm

Camo + ...

Camonasyanua. Emouiiino-yinnicne 3asdannsa. CuinKyBaHHA Ta
iHogzemHa MoBa. Bnpasa-8ionogidnicmu. JlicoBi Arogm — yKpaiHCBKi
Ta aHIJIIMChbKi Has3BHU.

Camoouiniosanns. IIpodykmuerno-meopue 3agdanns. PisHOMaHIT-
HiCTH KiJbYacTUX UepPBiB.

«Biology» § 10.5. Variety of Annelids.
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Ai3Haiimece npo 100cbKuli MO30K 8i0 MOPCbKUX C/IUMAKIB.
Epik KeHoen (1929) — Helipobiornoe,

naypeam Hob6eniscokol npemil

3 MeOUYUuHU ma gizionozii

§10.6. M/10CKI YHEPBU, MO/TIOCKMH, KINbYACTI HEPBU
TA HAYKOBA LIHHICTb MPUPOAM

LTtypmyemo mo3ok! OnuH i3 HalBifjoMimux mMareMaTuKiB i Teoperu-
KiB HayKu (paHny3bkuii yuenuin +Kyap Aupi Ilyankape cTBepmKy-
BaB: «Hayka ckanadaemuvcs 3 paxkmis, sk 6YyOUHOK i3 KameHis, age
HaOip axmie we He HAYKA, MAK CAMO, AK KYNna KAMiHHA uie He
0yduHnok». SIK Bu gymaeTe, y AKOMY BUIIAAKY «KyIla KaMiHHA» MOKe
IepPeTBOPUTHCA B «OyIMHOK», abo HabOip (gaxTiB HabyBae HaAyKOBOi
mimHOCTi?

3MICT

AKi 0c06/MBOCTI NN10CKUX YepBiB PO3KPUBAIOTb IXHE 3HAYEHHA
ANA NIOAUHN?

_ Bararo Bunis miockux dep- Mapa3uTUyHi nnocki YepBu

BiB € mapasmTaMu, AKi cOpuun- MpomixHi OCHOBH

HIOIOTH HeOes3IleuHi aad Jrogeil HasBa xassi xaasii

1 TBapHH 3aXBOpIOB?HHH’ MO | Feyinkoeuti | Cmaekosuk Koposu,

HA3UBAIOTBHCA  2EJbMIHMO3AMU; | cycyy Manuil ceuHi. sisui

a caMWX 4YepBiB — 2enbMIHMA- [komaaui | Momock Tloduna

Mu. Pospin mapasurosorii, O | cucyn 6imunis, pubu | xuxi ccasui

BUBYA€ IIAPasUTUYHUX YePBIB, |[guuayud

CIPUYWHIOBAHI HUMM XBOPOOU | jm'gx Koposu Jloduta

JIIofiell, TBAPUH Ta POCJIUH, 3aX0- | Cgunaqul .

o1 TNpodimakTHKU Ta GOPOTBOM | yjmak Ceuri Jlodura

3 HUMHN, Ha3UBAETBCHA 2eJIbMIiH- Cmpbo)xak PaLIKU'L(UKﬂO' ﬂ,oOUHa’

moagoziero. JlocaifsKeHHsL Tapa- |wupokuii | nu, puba XUXi ccasuji

SUTUYHHUX YepPBl1B IIPOBOAATBHCA Exi ﬂ.‘OOUHa, ,_ICU, 808KU,
XiHOKOK . )

B Oararnox HallpdAMEKax, cepen Koposu, C8UHI |nucuyi

AKUX 3arajbHa, MeJuYyHa, BeTe-

pUHapHa Ta arpOHOMiYHA TeJIbMiHTOJIOTifA. 3arajbHa TeJIbMiHTOJIOTisA
IOCJIKYy€E 3arajbHi 3aKOHOMIPHOCTI JKUTTEAIAIBHOCTI Ta PO3BUTKY
reJIbMiHTIB, MeAWUYHA Ta BeTepWHapHa BUBUYAIOTH YePBiB-IIapa3uTiB
JIonel i TBapuH, arpoHOMiUHa — IIapasuTiB POCJIUH.

Cepen BiTbHOKMBYUYMX IJIOCKUX UYEPBiB € KOHBOJIIOTA, ab0 UepB’sIK
Pockoda. [I1a HayKOBIIiB 151 MajeHbKa (Tijio 4—5 MM) 3ejieHa TypOess-
pisg Mae BeJIMKY HayKOBY IHiHHicTh. Ilo-mepime, KOHBOJIIOTA — MOJEJIb-
HUI OPTraHi3M [IJIs1 BUBUEHHSA PO3BUTKY ABOOIYHO-CUMETPUUYHUX TBAPUH,
a Io-Ipyre, BOHA € ONAHiI€I0 3 HebaraTbOX BiOMMX HAayIli TBapWH,
3maTHUX 10 (poTocuHTE3y. Y KOHBOJIIOTH BiJICyTHS TpaBHaA cHUCTeMa,
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OMHAK Ha HOro YepeBHill CTOPOHi
€ POT, AKUU JO03BOJISIE MOMY KOB-
TaT ONHOKJIITUHHI 3ejieHi Bomo-
pocti Terpacenmic (Tetraselmis
convolutae). BoHU o0CeIAIOTHCS
B IIOKPUBaX IOOJUIKYE IO CBIiT-
Ja Ta 3a0e3neuyioTb KOHBOJIIO-
Ty TOXUBHUMU PEYOBUHAMU,
OTPUMYIOUM HATOMICTH 3aXWCT Ta
mposkuBaHHsa. I1li xapuoBi 3B’aA3-
KM BomopocTed i3 TBapuHammu  In. 107. KoHeortoma U mempacenmic —
Ha3uBaTh (hoToCcuMOio30M. gpomocumbionmu

flke HayKOBe 3Ha4YeHHA MO/IIOCKIB A4/1A NI0AUHNU?

Pisui Buam uepeBoHOrUMX (MOpCbKE BYULKO, MOPCLKUIL 3A€Ub),
IBOCTYJKOBUX (ycmpuui, midii, Mmopcvki 2pe0iniyi), TOJIOBOHOTUX
(kanvmapu, 6ocvmuHoOzu) JIOANHA BUKOPUCTOBYE B 1:Ky. Bemerncsa
IIpoMUCeJ YePEeBOHOTUX 1 ABOCTYJIKOBUX 3 METOI0 BUKODUCTAHHA uUe-
peraIoK, mepJiB, IepaamMyTpPy AJA BUTOTOBJIEeHHA npukpac. HaszemHi
MOJIIOCKH (CAUHAKU, PABAUKU 8UHO0ZPAO0HI) MOMKYTH 3aBIaBaTU IITKO-
I KyJbTYPHUM pocJuHaM. Barato BuAiIB € NPOMIKHUMHU Xa3dAMU
IJId TIApasUTUUYHUX YePBiB (CmMasko8uk maauil Ias IeYiHKOBOTO CHU-
cyHua). Cepe IBOCTYJIKOBUX IITKOAU 3aBAAIOTh MPiCHOBOAHUMN MOJIIOCK
IpeliceHa, KopabeabHU 4epB’AK. IIpicHOBOAHI BUAM ABOCTYJIKOBUX
MOJKYTb HAKOIIMYYBATH B TiJIi OTPYIHI ab0 MIKiAJIMBI peYOoBUHMU, TOMY
iX BUKOPUCTOBYIOTh SAK OioiHZMKaTOpu 3a0pyaHEHHA BOOU. ¥ MU-
HYJIOMY 3 JeAKUX BUIIB MOJIIOCKIB (Mypekxcu) omep:KyBau IiHHUN
0apBHUK — mypryp. YOPHUILHY PiANHY KapaKaTUIlb Ta BOCBMUHOTIB
BUKOPHCTOBYIOTH AJIA OTPUMAaHHA HATYpaJbHOI TYIMIi Ta KOPUYHEBOIL
(hapbu-cenmii. ¥ KUIIKiBHUKY KamIaJoTiB i3 HellepeTPaBJIIEHUX PEIITOK
TOJIOBOHOTHX YTBOPIOETHCS amM0Opa, AKYy 3aCTOCOBYIOTH y IappyMepHii
npomucaoBocTi. Cepen MOJIOCKIB € ¥ HeOesmeuHi OJId JIIOSUHHI
OTpyi#iHi opraniamMu (KOHyCHU, II€BHiI BUAM BOCBMUHOTIB).

AJe oco0siBa IiHHICTE MOJIIOCKIB ITOB’si3aHa 3 HepPo0ioJoriero —
HAyKOI0 IIPO HEPBOBY cucTtemMy. MoOpcvKuil 3a€ub, MOPCbKUIL aHzedl,
doszonepuil npubepexcHuil Kaavmap, zepmicenda — Ie HaWBimomimri
MOJeJbHI opraiaMm IJd OOCHiIKeHb OyJOBUM HEHPOHiB, (PYHKIIIO-
HYBaHHS HEUPOHHUX Mepe)K, MexaHidmMiB mam’aTi, moBeminkwm. Ili
TBAPUHU CTAJMN «CIIiBAaBTOpPaMM» BiAKPUTTIB, BimsHauenmx Hoberis-
CbKOIO IIpeMi€ero 3 (pisiosorii Ta MeguIMHMI.

TBapuHu + HoBi TexHooriT @ II[o make zeaikyavmypa?
[le BUKOPUCTOBYIOTbCA HAaYKOBi 3HaHHA NPO Ki/b4acTuX YyepsiB?

llomioBi YepBM BimirparTb 3HAUYHY pPOJIbL Y IIpollecax IPYHTO-
yTBOPeHHA. BoHU IPOKJIaAal0Th Yy I'PYHTI JOBTL XOAM, IO IIOJIETIIIYE

J
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OPOHUKHEHHS MOIIOBOI BOJM, HMOBITPS M0 KOPEHEBOI CHCTEMM POCJIVH,
3a0e3MeUyI0Th ITBUAKE PO3KJIAJaHHS OIIAJIOTO JIUCTA U YyTBOPEHHS Ty-
mycy. Kpim Toro, 11i icrotu 6epyTh y4yacTh y IlepeMilllyBaHHI I'DYHTY,
BUHOCATH Ha MOBEPXHIO 3 IJIMOIIMUX IIapiB YaCTUHKU 3€MJIi, AKi Mic-
TATH HEOPraHiuHiI KoMIloHeHTU. HadaBHICTH JONIOBUX UEpPBiB y I'PYHTI
cupude MTiABUINEHHIO poxrouocti. OKpeMux KinbuakiB (kaunigpophiil-
CbKUll 4epBOHULL Yep8’ iK) PO3BOILATEH (8epMiKyLbmypa) i BUKOPUCTOBY-
IOTh IJIS IIepepoO0KM MOOYTOBUX BiAXOmiB, BUPOOJIeHHsS Oiorymycy.

II’aBky MeaAMUYHYy BUKOPHCTOBYIOTHL V MEAUIMHI A JiKyBaHHS
TpoMboGIIebiTy, neAKuX (GopM rimepToHiuyHOI XBOpoOU Ta iHIIMX 3a-
XBOpPIOBaHb. ICHye HaBiTH OKpeMUH MeTOJ JiKyBaHHS II'sABKaMU —
2ipydomepanis. II’aBka, 110 IPUCMOKTAJNACsa A0 IIKipU, BUKJIUKAE
MicIeBy KpPOBOTeUy, IIIO MOKe JIIKBilyBaTu BeHO3HUU 3acCTiii KPOBi,
MOCUJINTH KPOBOOOir 1iei mimaraku tima. Kpim Toro, y xpos morpa-
MJATH PEUYOBHHU, IO 3yMOBJIIOIOTH 3HEOONIOBAJbHUI i IIpoTU3a-
HNaJbHUHA BIIJIUB, 3MEHIIYETHCA BiporimHicTs TpomMO03iB, CIagaioTh
HaOpAKH.

KopoTKoO npo ros0BHe

) 3Ha4YeHHsI NMOCKMX YEepBIB y MPaKTUYHIN AiSNbHOCTI 3aneXxuTtb Hacamnepesn Bif
IXHIX CUMBIOTUYHMX TPOMIYHNX 3B’A3KIB 3 iIHLUMMW OpraHiaMamu.

) OcobnuBa HaykoBa LiiHHICTb MOSIOCKIB NPOSBASETLCA B HEMPOBionoriyHMx gocni-
DPKEHHSAX.

) CborogHi HayKOBi 3HaHHS Kib4acTMX YEPBIB 3HAXOOSATb LUMPOKE 3aCTOCYBaHHS B
CiNlbCbKOMY rOCMOAapCTBi Ta OXOPOHi 300POB’4A.

AifanbHiCTB

Haguanvhne 3a60anus. Bid akux ocob6rueéocmeil 3anexumds 3HaA-
YeHHA NAOCKUX 4epP6i6, MONIOCKIE ma Kilb4acmux 4epeié y npu-
podi? Modenwsanna 3smicmy memu. 3HAUYEHHSA IJIOCKUX YeEPBiB,
MOJIFOCKIB, KiJIbUacTUX YEPBiB B IPUPO/Ii.

Possusanvne 3a60anHA. ¥ womy Haykoée 3HAYEHHA NILOCKUX
uepeie, MonIOCKié ma Kinvuacmux wepeie? Ingopmauiiina énpasa.
lamysi mpaKTHYHOTrO 3aCTOCYBaHHA HAYKOBUX 3HAHB IIPO TBAPUH.

Ilinnicne 3a60anua. Yomy cnid euasnamu donumaueicmvd ma
nisnaeanvrhull inmepec 00 npupodrnuiux npobrem? Ilpesenmauyis
npoexkmy Ha 00RY i3 BUOPAHUX MeM.

Camo + ...

CamoouinwsanHns. IKi Moi pesyabTaTH HaBUYAJbHOI IifAJbHOCTI
BIIPOJIOBIK TeMu?

Hiaznocmysaavre 3a6danusa. Bupaa. CamMooIliHKa yCIiNTHOCTI.

«Biology» § 10.6. Flat Worms, Mollowers, Ringed Worms and the
Scientific Value of Nature.
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Tema 11. HEMATOAU. YHAEHUCTOHOT|

yBCbOMy € €804 Kpaca, aJie He KOXeH
moxe ifnobayumu.
Immanyin KaHm (1724-1804) - Himeubkuli ¢pinocogh

§ 11.1. HEMATOAMU

AvBuHa! 2011 pory B pyxi, moOyTiit 3 riaubuHU
3,6 KM y 30J0THX KonmaabHax IliBmennoi Adpuxu,
OyJa BigKpuTa OUBHA YepBOIIOAiOHA icToTa-ekc-
rpemodin. Ilicaa gocaimskeHb HAYKOBIIL BimgHec-
Ju il mo HeMaTonx 1 HaszBauu zaJqiyeganodycom
(Halicephalobus mephisto). SIki o3HaKuM BKasau
HAYKOBIIAM PO ii Ha/JeKHiCcTh 10 HEeMaTox?

3MICT

AKi 0cob6/mBOCTi 6yA0BU 1 KUTTEAIANBHOCTI HemaTog?

HEMATO/IA (rp. «Hema» — HUTKA,
«otitdoc» — (opma) MaiOTh BUIOB)KEHeE,
HUTKONIOAiOHe, i3 3arocrpeHuMu KiH-
IAMHU TijJO, ajle He CcerMeHTOBaHe, AK Y
KilbuacTux uepBiB. IxHi mOKpuBM mpex-
CTaBJIEHI OJHOIIAPOBUM EMiTeJieM Ta KyTH-
KYJIOI0 B CKJIAJi IMIKipHO-M’ A30BOTO MIiIIIKa.
Kyruryia yrBopeHa 3 0COOJIMBOTO CTiliKO-
ro KoJIaTeHY Ta MICTUTh 3HAUHY KiJbKiCTh
BaXVCHUX PEUYOBUH-aHTUOKCHUIAHTIB, IO
BU3HAYA€E€ BUCOKY BUTPUBAJIICTH HEMATO.

Y Kpyriiux 4epBiB € nep8uUHHA NOPOHCHU-
Ha miaa, 110 He BUCTEJAEThCA elliTesaiem. 1. 108. Bydosa Hemamodu:
PiguHa TOPOKHUHU CTBOPIOE OMOPY MIJIs A — camuys; b — cameyb:
tisa i e fforo rizpockeseToM. mpaera (1), Hepeoea (2),

Y Hemaron moOpe poO3BUHEHI TpaBHa U 8uOinbHa (3) | cmamesa

» (4 — Ae4HUKU, 5 — ciM’sHUKU)

cTaTeBa CHUCTEMHU, a OChb KPOBOHOCHA ¥ au- cucmemu
xaJbHa BifcyTHi. TpaBieHHA 3AiMCHIOETHCA
HACKPI3HOI0 MPABHOI0 CUCMeMol0, AKa IIO-
YMHAETLCSI POTOBUM OTBOPOM 3 Pi3HMMM JOIOMIiKHMMI OpPraHAMMU K-
BJIEHHs. PoT pisHMX HeMaToj MOXKe MaTHu I'yOu, IOCTPi CTHJIEeTH, 3y0Ou,
YyTJAUBI IeTUHKU TOIMOo. Jlaji #ige riaoTka, ska Ji€ ITig yac :KUBJIeHHH,
K Hacoc. ['JToTKa mepexoauTh y CTPaBOXil, AKUHA Ma€e omHe abo aBa II0-
TOBIIIEHHS, a CTPABOXiJ y KUINKIBHUK, AKNN 3aKiHUYETHCA aHAJTbLHIM
OTBOPOM.

BinpmricTs HeMaTOn PO3AIJIBHOCTATEBi, TPANJAIOTLCA I TrepMa-
dpoxuTu. OpramaMu cTaTeBOi CHCTEMH € S€UYHUKU Ta CiM’ IHUKH,
III0 YTBOPIOIOTH BiAIIOBIAHO ANMEKJITMHHM Ta cmepmaTo3o0oHm. Camiri
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3a3BUYAM MEHIII 3a CAMUIIb i YaCTO MaIOTh XapaKTepPHO 3irHyTHit abo
BistormoxiOHMiT xBicT. ABuIle, 3a AKOro caMIli Ta CAMHUILL OJHOTO BUILY
BiIpiBHAIOTHCS 3a OCOOJIMBOCTAMM 30BHINIHLOI Oym0BU, 3a0apBJIeHHS,
MMOBEIiHKMU, HA3WBAETHbCA cmamesum dumoppizmom. Hemarogu-exc-
TpeModisu 37aTHI PO3MHOKYBATHUCA NAPMEHOZEHeMmuUYH0, TOOTO 3a
y4acTiO He3allJIifHeHUX AHUIeKJJIiTHH.

HemaTtoau + KOHKypc Kpacu @ I[eil korkypc nposedemo ceped He-
mamod, w0 He 8i0nosidanmy «3a2albHOBUSHAHUMY cmaHdapmam Kpa-
cu. Posmawyit Hemamod y nopsadky npusabaugocmi 8i0 HAllKpACUBiuLOL
0o naiinomeopHiwol. I[ikaso, axuil kpumepiil 011 Uybozo 0yde 06paro.

AKi ocHOBHI rpynu HemaToa?

Mopdosoriune pisHOMaHITTS HemMaTox oOMeKeHe 1 HabaraTo MeH-
mie, HiK y WJIEeHHCTOHOTMX, MOJIIOCKIB um xopaoBux. IIpore, He3Ba-
JKaouu Ha MOAiOHWII mjaH OyZoBU Tijla, HEMATOAW IEMOHCTPYIOTH
Bpaskawoue OiopisHoMaHiTTS. YiKe omucano 6amsbko 30 000 Buais,
ajle KiJIbKicTh HAaABHUX BUIiB HEMAaTOJ OI[iHIOETHCA B MiJILIIOH abo
oinmbrmre. IcHye cyTTeBa BimMiHHiCTH Y po3Mipax Tija, AKi KOJIUBAIOTh-
cdA Bim wacTok minimerpa mo 8,5 M (mapasut karmaJsora Ilzauenmone-
Mma sesemencvka). Hemaronm TakoK BiIpisHAIOTHCSI PiBHOMaHITHUMU
yTBOpaMU KYTUKYJU Ta OPraHaMU JKUBJIEHHA.

3aJIeKHO Big MicIlsg 3HAXOI)KEHHS 1 CIIOCO0Y JKMBJICHHS HEMATOL
MOMiNAITh, Ha BiIBHOMKUBYUYUX 1 mapasuriB. BijgbimicTs HemaTonm —
BlIbHONCUBYYL BULU, cepel SAKUX canpogazu, Xuicaxu, Qimogazu.
Bararo Bunis € mapasutamu pocaunH (piToHemaronm) i TBapuH (300He-
maroau). Hemartoau mapasuTyroTh i B oprauiami gmoguam (ackapudu,
20CMPUKU, MPUXiIHeA).

HemaTtogu + ®itoTepania @« Yum kopucre 01 1100unu 2apbys3ose
HacinHna?

Aki npucTtocyBanbHi cTparerii HemaTog?

3rigHo i3 cydyacHMMH JOCIiIKeHHAMN HeMaTOAu Pa3oM 3 TUXO0XO/ -
KaMH Ta YJIEeHUCTOHOTHUMU HaJiexKaTh 10 rpynu JImaaioui (Ekamns3o301).
OcKifbKM KYTHKYJa IIUX TBAPWH HE 3JaTHA A0 POSTATHEHHSA # yTBO-
pIOE HeeJIACTUUYHUM eK30CKeJIeT, BOHA CKUJAeThcA IIia uac pocty. Ha
3aMiHY KJITUHU ermiTesito ()OPMYIOTh HOBHU IIOKPUB OiJIBLIIIOTO PO3-
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mipy. IIporec mepioguyHOi 3MiHM MOKPUBIB HABUBAETHCA JUHAHHAM.
JINHAHHA M03BOJISIE TAKOYK pereHepyBaTH IOIMKOIKeHi TKaHWHU Ta
BTpaUeHi opranu. ¥ AOPOCIMX HEMATOJH TijI0O YTBOPEeHEe HEBEJMKOIO i,
K IIPaBUJIO, IIOCTiMHOIO KiJBKiCcTIO KJITUH (eBTesid), IM0 oOMeKye
3IaTHICTh 40 pereHeparii B ibomy Bimi. Tomy JTuHAHHA Big0yBaeThCs
IO mepiony MOCATHEHHS CTAaTeBOl 3pijocTi.

HemaTonu »XK¥MBYTH BCIOAUW I NOCUTH YACTO B HECIIPUATIMUBUX YMO-
Bax. Tomy OaraTto BUIIiB PO3BUHYJIM pisHi (opMu cuMOioOTHUHUX
B3aeMo03B’aA3KiB. Hampukian, npioOHa HemaToma IeHOPAOAUTHC MOKe
«3acTpuOyBaT» Ha O)KMEJIiB, SKi IIepeHOCATh iX HaA iHIM MiTAHKU.
ITimani O6mKosiM Ta KYKU-KOPOiAM MOB’fA3aHI 3 HeMaTomaMu, SKi
JKUBYTHh 3 HUMU B THi3gmax abo Hopax. HemarTomu mpurHiuymoTh picT
0aKTepiil, AKi MOXKYTh PO3BUBATHUCA HA ANNAX 1 JUUMHKAX.

KopoTKoO npo ronoBHe

) HEMATOOW — A[BOGIYHO-CUMETPUYHI TPULIAPOBI TBApPVIHW, Y SKUX € LUKIPHO-
M’'I30BUIA MILLIOK 3 KYTUKYITO, NMEPBUHHA MOPOXHMHA, HAcKpi3Ha TpaBHa cucTema
Ta pi3Hi cnocobu cTaTeBoOro PO3MHOXKEHHS.

) Hemartogm ycniwHO npucTocyBanucs A0 YMOB HaWpPi3HOMAHITHILLMX E€KOCUCTEM i
MOLUMPEHI B YCiX TMNax cepefoBULL, iCHYBaHHS.

) [ns HemaTon xapakTepHi Ay>ke pisHi aganTauii, cepea KX NIMHSAHHSA, MNOCTINHICTb
KINbKOCTI KNiTUH Ta pi3Hi dhopmn BIOTUYHUX 3B’AA3KIB.

AifanbHiCTD

Haguanvne 3aedanusa. Yum nemamodu 6idpisnatomwves 6i0 iH-
wux uepgie? Ppeiuim daa 3anam’amosysanna. Hemaronu.

Possusanvne 3asdanuna. Yomy ackapudo3om 3aparxarombvces
nepeeaxcHo 0dimu? InmeaexmyaavHo-po3euganvHa eénpasa. Ilukma
PO3BUTKY aCKapuIM JIIOJCHKOI.

Ilinnicne 3a60annsa. Yu moixcna Ha3éamu Kpacu6oi ulkionuey
0na ndunu 3onomucmy Kkapmonaany nemamody? Bnpasa 0as u-
3HauenHs. Illo Take «EcreTnmuHa 1minuicTs mpupogm» ?

PesyabTaTr

OuikyBaHi pe3ynkTaTv HaBYaHHSA (Y4eHb / ydyeHuus...)

* BU3Ha4yae 3micm ocHoB8Ho20 noHsmms: HEMATOOU

* popmynioe nisHasanbHy npobremy: ans OBI'PYHTYBAHHS TeepaxeHHs npo Te,
LLIO 3apaXkeHHsA ackapugamu BigOyBaeTbCA NEPEeBaXXHO B UTAYOMY Billi

* 8U3Hayae cymHicmb uiHHicHol kameeopii: ECTETUYHA UIHHICTb NMPUPOOU

Camo + ...

Camoopezanizayis. Bubupaio DOCTITHUIBKUN IPOEKT Ta OpraHiso-
BYIO HIOTO CTBOPEHHS MJisI ITpe3eHTallii (3aXmcTy) Ha MiCyMKOBOMY
ypoI1i TeMu.

Camonasuanus. OcobucmicHe 3agdanusa. Pucu xapaxkrepy. Bnpa-
e6a. IlllenpicTh-cKymoicTh.

«Biology» § 11.1. Nematodes.
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Mu xueemo & dusosuxcHomy cgimi,
CNoBHeHOMY Kpdcu, YapieHocmi ma npu200.

[xasaxapnan Hepy (1889-1964) —
nepwul npem’ep-miHicmp IHOIT

§ 11.2. Y1EHUCTOHOTI

Llei HelmOBipHUM CBIiT YneHuUcToHorux! Haiibinpmuit npexgcras-
HUK YJIEHVUCTOHOTUX Ha 3eMJi — ANOHCbKUll Kpab-nasyk, Hantbinbrmi
Y CBiTi XKYK — 8ycay-mumaH 6e/lemeHCcvbKuil, HanOiJIbIITNI Ha IIJIaHeTL
MeTeJInK — nmaxokpunka koposesu OnexcaHopu, HaWIOBINIA y CBiTi
KoMaxa — naauiHux ¢obemirkyc Yana, HaUOiABIMINN y CBiTi maByK —
nasyx-nmaxoid. lIlo cuiJibHOrO MiXK MUMU YJIEHUCTOHOTUMU ?

3MICT

AKi ocob6/mnBoOCTi 6YA0BU 1 KUTTEAIANBHOCTI Y41€HUCTOHOIUX?

YneHucToHOTI — HaWUYMCJIEHHiIIa Ta HaWpidsHOMaHiTHiIIIA Tpyna
TBApHUH, IO HaceJlsde Hamy maaHery. HalixapaKTepHiIIow ocobJuBic-
TIO X TBAPUH € YJeHucmi KiHuiéku. BoHU cKIAgaiOThHCA 3 OKPEMUX
YJIEHUKIB, PyXOMO 3’€ THAHUX MiX c000I0 B «Cyrjaobax».

Tijso uleHNCTOHOIUX, K 1 KiJbyacTUX 4epBiB, cerMeHTOBaHe, ajie
CerMeHTM Pi3Hi 3a poamipamu, (popMOIO Ta BUKOHYIOTH PidHi (PYyHKILII.
Y YJIeHUCTOHOTUX TiJIO CKJIaJaeThcA 3 3 BigmimiB: zososu, zpydeil i
yepesuys. 30BHi TiJI0O YJIEHUCTOHOTUX BKPUTE KYMUKYJL0W 3 XIiMUHY.
Ie#t miinpHM I1ap 3axXUIla€ BHYTPIIIHI OpraHu, YTBOPIOE 30BHINIHIN
CKeJIeT, 0 SKOT0 IPUKPIIIIITLCI M’ A3u, 30epirae BHYTPIiIIHIO BO-
JIOTYy, Hazlae TiJry meBHOI ¢hopMu. AJie TAKWI ITIOKPUB HE PO3TATYETHCH,
TOMY PIiCT YJIEHHCTOHOTUX CYIIPOBOIMKYETHCA JUHAHHAM. ¥YcCepeanHi
TiJI0O UJIEHUCTOHOTUX MAa€ 3MIULAHY NOPOMHUHY, AKa BUHUKAE BHAacC-
JiOK BJUTTSA IMEePBUHHOI Ta BTOPUHHOI IOPOKHUH. ¥ HMOPOKHUHI €
piguHa (remoaim@a), 110 MUPKYJII0E CyIMHAMY KPOBOHOCHOI CHCTEMU
i B IpOMisKKaxX MiK opraHaMu.

TpaHCIOPT PeUYOBUH 3OiNCHIOETHCA 34 YUaCTI0O HEe3aAMKHEHOL Kpo-
B0HOCHOI cucmemu, sgka Mae cepie. [uxawua BigOyBaeThbCcs 3a MO-
IIOMOTOI0 CIIeIliaJIbHUX OpraHiB, SKUMHU € 3s0pa, JereHeBi MiIIKm i
Tpaxei. Perynsailisa mpoiieciB 3a y4acTio HEPBOBOI CUCTEMU JLAHUIOMC-
K08020 muny. AJie HEpBOBi By3Jil 3JIMBAIOTHCA I CTAIOTH OiNBIIMMU,
0CO0JIMBO B T'OJIOBHOMY Bifii, 16 YTBOPIOETHCS «TOJIOBHUIT MO3OK».
Po3BuTOK HEpPBOBOI cHCTeMM Ta OpPraHiB UYTTIiB 3YMOBJIOE YCKJIAI-
HeHHSA IOBeIiHKHU (colliajibHa IMOBeAiHKa, TypOoTa Ipo HaIlaaKiB, IIO-
OymoBa JKHTJIA TOIIO).

Teapunuu + 3CY @& Black Hornet — pos-
gidysanvHuil MikpoOdporn eazow 18 zpawmis,
3 Odiamempom zeunma 120 mm ma weuod-
kicmio nonad 20 km/200. Ili «kpuximrxu»
8ice 3aCcmoCco8YMbCA HAULUMU B0THAMU il
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marwmos cxeanvhi gideyku 6i0 gilicvkosux. I]ikaso, AKi 03HAKU YOPHO-
20 WepuwHa euKopucmami 6 yiit po3pobui Hop8e3vKol KomnaHii Prox
Dynamics.

AKi NpMYMHYU PiSHOMaHITHOCTI ¥ MOLIMPEHHA Y/1IEHUCTOHOIUX?

3a cydyacHUMMU YABJEHHAMHU rpyna YJIeHMCTOHOTI CKJIaTaeThCs 3
JIBOX BeJUKUX eBOJIIOIiNiHUX rinok: JRyeanvyesi (Mannubynara) Ta
Xeniyepoei (Xesinepara). #yBanblieBi — Ije YJIEHUCTOHOTi, Yy AKUX
HasIBHI BYCUKM Ta POTOBi opraHu, 30KpeMa HUMKHI IeJenu-KyBab-
i (maggubyam). o rpynu Hame:xats Paxonodioni, bazamoHincku 1
Komaxu. XenimepoBi — e Y4JIEHUCTOHOTi, Y IKMX BYCHUKHU BiJICyTHI,
IIPOTE € POTOBi MPUAATKY 3 KJIEITHAMHU, TAYKAMU YU CTUJIETAMU (XeJTi-
nepu). o cyuacHUX XesinepoBux HajexxaTb Meuwoxgocmu, Mopcvki
nasyku, AKi MeIIKalTh Y BOJHOMY cepenoBuillli, i I1agykonodioni —
MeITKaHII CYXOm0JIy.

YieHUCTOHOTI JKUBYTH ¥ BCiX MOpPAX Ta OKeaHaxX — i B TOBIIi BOAU,
i Ha mHi, 1 B I'pyHTIi Ha pisHuUx rambmHax. € BOHU I y IPicHUX BOJIO-
nMax — He TiJIBKU B pPiKax I osepax, aje i y MaJeHbKNX KaJoKax,
MiI3eMHUX BOJaX, CKYIUeHHAX BOAU, NyILIax aepes. [leaki Buau mpu-
CTOCYBAJIMICA IO JKUTTSA B IysKe COJIOHUX BOAOWMAX, iHIII — y rapsauyux
I:KepesaxX, CHIrOBUX YW IMiIMaHUX mycreaax. OcBOiIM YJIeHUCTOHOTL
1 moBiTpAHUNA OKeaH. BeinmuesHa KijJgbKicTh IUX iCTOT IIpPHCTOCYBA-
Jacs O KUTTA Ha MOBEpPXHi i BcepemmHi iHmmx opraumisamiB. Cepen
YJIEHNCTOHOTUX € XMMKaKM W POCIMHOINHI, mapasuTu I KPOBOCOCH,
MepTBOIAu 1 BCeimHi.

PisHoMaHiTHiICTE i mOMMpPEeHHA YIEHNCTOHOTUX IIOB’fA3aHI 3 puca-
MU oprauisamii ixHbOI OyIO0BU, KUTTEMIAIBLHOCTI I IIOBEZiHKH, OC-
HOBHUMHU 3 KUX €: NOUJEHO08AHI KIHUIBKU I NOCMY208aHi M A3U 0N
welludkozo pyxy, XimuHo8Ull noKpue miaa 0as 3axucmy it onopu,
cIleIliaJIizoBaHi opraHu, HaA3BMUYAWHA MJIOMIOYICTH, YIOCKOHAJIEHHS
HEePBOBOI CHCTEMU I OPTaHiB UyTTH.

TBapuHu + MucrteuTBo @ /RyK-osenb 300paxcenuil Ha
Kapmuhax maxkux eidomux xydoxHukis, ax: A. [[wopep,
I'. I'ogppman, I'. Paezeav, I[. I'apyoni. [epes’asHa cky.iv-
nmypa xykKa € 8 JIondoncvrkomy 6omanivnomy cady, me-
manaesa — Ha 8x00i 0o o0niel 3 Oydigenv y Hoxozami.
I[ikaso, yomy 6 mumuyié maxe NPuxXubHe CMABJLEHHA
00 xykra-oneHa?

AKi npucTtocyBanbHi cTpaTerii Y1eHUCTOHOrnx?

KiHmiBKY 4JI€eHMCTOHOTUX CHeIliaJidyloThCd HAa BUKOHAHHI Pi3HUX
(dyukIiii, mo mosHavaeThbcAa Ha ixHiit Oymosi. Hampukiaan, Ha roJosi
3HAXOOATHCA BUJO3MiHEHI KiHIIiBKH, 1[0 BUKOHYIOTh (DYHKI[il0 OpPTaHiB
qyTTsa (HAIIPUKJIAL, BYCUKH), IPYAHI KIiHIIBKM MOKYTh BUKOHYBaTU
(GYHKIIiIO IIJTaBaHHS, ITOB3aHHs, XONIHHA, OiraHHs, cTpubaHHs TOIIO.
KinmiBku mepemgHiX cerMeHTiB Tijla IIepPeTBOPIOIOTHCA HA POTOBi opra-
HU, 1110 (QOPMYIOTh CIIelliaji3oBaHmuil poToBUl amnapar. PisHoOMaHITHICTD
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POTOBUX OpPraHiB MOB’sI3aHa 3 PIBHOMAHIT-
HiCTIO cIIOCO0iB KUBJIEHHA.

VY BOOAHUX YJIEHHUCTOHOIMX XiITHMHOBUIA
€K30CKeJIeT 3MiITHIOEThCA COJAMU KaJlb-
I1if0, a B Ha3eMHUX IIOBEPX XiTHMHOBOI 000-
JOHKHN € IIle BOCKOIIOAiOHA ILTiBKa, AKa
3axmuinae Big BTpaT Boau. IIokpuBuM MoO-
JKYTh YTBOPIOBATU Pi3HI NpUAATKU, HaU-
dyHKIiOHANBHIIIUMU 3 AKUX € Kpuja B
KoMax, 3s0pa B pakKiB, BOJIOCKU B IIaBYKiB.

In. 109. Pi3Hi sudu KiHUi8oK

y komax: 1 — xodurnbHa; 2 —

cmpubarnbHa; 3 — KonarnbHa;
4 — nnaearnesHa; 5 — xanasnbHa;

KopoTKO npo rosnoBHe 6 — 36uparnbHa

»  UYJIEHUCTOHOII — ye 0806i4HO-cumMempuyHi mpuwiaposi ceameHmoesaHi meapu-
HU, Y SIKUX € Y/leHUcmi KiHUieKu, XimuHoea KymukKyra, nodin mina Ha 205108y, mysy6
i Yepesue ma 3milaHa rMopoXXHUHa mina 3 2eMosliMgbor.

) YneHuncToHOri — Le Hanpi3HOMaHITHILLI 1 HAaNNOLLUMPEHiLli TBAPWUHWN HALLOT MaHeTw,
LLIO 3YMOBIIEHO PSAOM 0COBNMBOCTEN BYLOBU, XUTTELIANBHOCTI Ta NOBEAIHKN.

) HapgseuyanHy NpyMCTOCOBaHICTb YNEHUCTOHOMMX 3abe3nevytoTb pisHi cTparerii, ce-
pen skux 6aratodyHKLUiOHamNbHICTb KiHLIBOK, BUOO3MiHW MOKPUBIB, PiI3HOMAHITHICTb
CrnocobiB XMBIEHHSA Ta PyXy, OTPYMHICTb TOLLIO.

AifanbHiCTB

Hasuanvne 3a6dannsa. Illo 6idpisnae warenucmonozux 6i0 Hema-
mo0d? OnopHa cxema «[epego» daa onucy. YIeHUCTOHOTI.

Possusanvne 3asdannsa. IIpo wo ceéidwamsv cninvhi 03HaAKU 4Yne-
Hucmonozux? IumesexmyanvHo-po3éusasvHa énpasa. IloGymoBa
niarpamu BeHHa PO CIIiJIbHI 03HAKM PiUYKOBOTO paKa, IIaByKa-XpecTo-
BUKA 1 TpaBHEBOT'O XpyIIa.

I[innicne 3a60aHHA. 3a AKUMU O3HAKAMU KAACUPIKYOMb
ynenucmonozux? Bnpasa 0aa cnpuiimanna. $xi  ocobimBocTi
3YMOBJIIOIOTh €CTETUYHY I[iHHICTh UJIEHUCTOHOTHUX ?

PesyabTaTr

OuikyBaHi pe3ynsTaTyv HaBYaHHA (Y4eHb / yyeHuus...)

» onucye: ocobnusocTti YIEHUCTOHOINX

« gusHayae memy ma ¢opmymoe medy: ana OBIFPYHTYBAHHSA cninbHoro
MOXOMPKEHHS Pi3HMX IPyMn YNEHNCTOHOIMX

* crpuliMmae HacmaHog8y ma eucriosrntoe MipkysaHHs: npo ECTETUYHY LIHHICTb
YIIEHMCTOHOT X

Camo + ...

Camonasuanusa. Pezynamuene 3agdanns. SIK opranisyBatu miaHy-
BaHHA?

Camoouyino8aruts. 3a60aHHA 0a8 po3nisnasanHs. IlpucTocyBab-
Hi cTparTerii 4JIeHUCTOHOTUX.

«Biology» § 11.2. Arthropods.
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Kpaca e ouax moeo,
Xmo dusumacA.

Ockap Balinwo (1854-1900) -
ipnaHoceKkul nucbMeHHUK

§ 11.3. MABYKONOAIBHI

MpurotyiTtecb anByBaTucA! Bussis-
€ThCs, IO Kpaca € U y CBiTi IIaByKiB.
I mepekoHyIOTH Hac y IIbOMY HIaBYKU-
naBuui. Ili icroTu XKuByThH B ABcCTpaJil
i MarOTh AUBOBUIKHI paly:KH1 KOJIBOPH.
Y KOMKHOrO BUAY CBOE HEIIOBTODHE 3a-
O0apBieHHA. YoMy 11i maByKH Taki rapHi?

3MICT

AKki 0ocob6/mnBoOCTi 6ya0BU 1 KUTTEAIANBHOCTI MaByKonogibHux?

ITaByKomomiOHi — HaseMHi icToTH, AKi pa3oM i3 MeUuOXBOCTAMM Ta
MOPCBKMMHU ITaByKaMu 00’emHaHi B rpyny XeJaimepoBi. HasBa moB’s-
3aHa 3 IIePIIOI0 IIapoi0 KiHI[IBOK-XeJillep, IO BUKOPHCTOBYIOTHCS
AK TIIeJenu IJd 3aXOILIeHHA Ta po3puBaHHA 3mobuui. Ilopyu 3
XeJrilepaMmy MiCTAThCA KOPOTKi, YKPHUTI UYYyTJIWBUMU BOJIOCKAMU
OpraHM IOTHUKY, HIOXY Ta CMaKy — HOTOIIYHAaJIbIIi.

Biddinamu mina mTaBYKONOMiOHMX € TOJIOBOTPYAU I UepeBIie.
BycukiB memae, a oui — mpocti. Ha romoBorpynsax posralmoBaHI 4o-
TUPU IMapu X00UJbHUX Hiz, a Ha YepPeBIli — OTBOPU OPTaHiB AUXaHHSI,
TpaBJeHHA 1 pO3MHOMKeHHA. [[0Kpusu yTBOPEHi
OTHOIIIAPOBUM eIriTejliemM, 110 GopMye XiTUHOBY
KyTukyay. s 3axucTy Bim BTpaT BoAu BOHA
BKPUTA BOCKOIIOAIOHOIO ILIiBKOIO. Ha Timi
MaBYKOIIOAiOHMX MOCHUTH YAaCTO € BOJIOCKHU, SKi
BUKOHYIOTh UYTJINBY ¥ 3aXUCHY (PYHKIIII.

ITaByKOmOmiOHI — e xuxaku, ixHsa mancrep-
HIiCTBH JIOBUTHU KEPTBY BiATOUyBajsach eBOJIIOIIEIO
ocranui 350 minbitoniB pokis. IlIBuako GiraroTh
Kocapuku, mo0pe cTpuOaOTh MaBYKU-CKAKYHU,
3a IOIIOMOTOI0 NMaBYTUHU MAaBYKW IOJIOIOTH. bBa-
raTo IIaBYKOIIOLiOHMX MAIOTh Ie ¥ PO3BUHEHi
OTPY¥Hi 3am03u (ckopnionu, nasyku). 3a momo-
MOr0I0 OTPYTH, AKa BBOLUTHCA B TijI0 3700MUi, In. 110. 3oeHiwiHs
BimOyBaeThCcaA I I03aopraHizMoBe TpAaBJIEHHH. 6ydosa nasyka-
depMeHTH OTPYTU POSINEIIIOITL BHYTPIIII- y ng%i”;ggggjéu_
Hili BMicT KepTBH, i TOoAi HamiBmepeTpasJe- ’

. . 2 — 4yepesue;
Ha I)Ka 3a OOIIOMOTIOI0 MYCKVJIMCTOl TJIOTKH Ta 3 — x0dUNbHI Ho2U:

CHUCHOTO IIIJIYHKa IOTJIMHAETLCSA U OOmepeTpasn- 4 — HozoWynansbus;
JIOETHCA B KUIMKIBHUKY 3a y4acTIO BeJIMKOI IIe- 5 — npocmi oyi;
yinku. aa Takol akTmBHOCTI moTpiOHe rapHe 6 — xeniuepu
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muxaHHa. OpraHamMm IUXaHHSA B IMaBYKOIIOAIOHUX € JlezeHesi MiUlKU
(v crkopmioniB), mpaxei (y KJiiB, KocapukiB) abo i1 jiereHi, i Tpaxei (y
naByKiB). Ilicasa razoo6miny remosriMm@a 3 MOPOKHUHU IIOTPAILIAE IO
ceplisi, PO3TAIIIOBAHOTO B uepeBIli. KpoBoHOCHA cucTeMa He3aMKHEHA.
Ilis mosroBaHHSA BajKJIMBe 3HAUEHHA MAalOTh OPraHUW YYTTIiB i IMBUAKA
peryJsailisa mpormeciB. OpranaMu JOTUKY € IIeTUHKN, OPTaHU HIOXY Ta
CMaKy MiCTAThCA Ha HOTOIMYIIAJBIIAX, & OPraHW 30Py — HPOCTi oui.
MaBykonopaibHi + MucteyTBo ¢ B Ascmpa-
Ail 8UABUAU NABYKA-NABUYA, CXOH020 HA 3HA-
MeHumMy Kapmuny «3opana Hiu». Ileit 6ud
Ha3eaau Maratus constellatus. Xmo € agmopom
KapmuHu — cnpobyil disHamucsa camocmiiiHo.

AKi 0c06/MBOCTi NOWIMPEHHA NaByKonogibHux?

IlaByKomomiOHi — mgaBHsA II pisHOMaHiITHA rpyma, sSKa 00’ e€gHYE
o0sm3pko 113 000 BuziB. V¥ 1i#l rpymi € maByKw, KJIiIli, CKOPIioHU, a
TAaKOK coJbIyru (abo (paysaHri), KOCApUKHU Ta IICEBIOCKOPIIiOHH!.

Ilasyxu — 1e HalibigbIIa rpyna NaByKOMOAIOHNX, OBHAKAMY AKUX
€ HafABHICTb OTPYMHUX 3aJI03 Ta 3JaTHICTb CHYBaTHU IIaBYyTHUHY, IO
BUPOOJIAETHCA MAaBYTUHHUMU 3ajio3aMU. ¥ IIPiCHINA BOAi KUBe JIUIIe
nasyk-cpioaanka. Ilasyku-ckakyHu MaiOTh AysKe OOOpUIT Ipeamer-
HU# 3ip, BoHU 0auaTh MyXy B AeTaldaX Ha Bimcraui 8 cm. Haimosime
JKUBYTH nasyku-nmaxoidu (He MeHHIe 7—8 pOKiB). ¥ moMeNIKaHHi
JIIOAVHU XKUBe nasyx 0omauiHiil, momupeHuii y BcboMmy cBiti. Cepen
IIaByKiB € BUAU, AKi He IJIETYTh JOBUJILHUX CiTOK (nasyKu-6068KuU ).

Cropnionu — naByKoONoAiOHi, y AKUX TijI0 po3ujieHOBaHe Ha I'0JIO-
BOTPYIM ¥ TOBre UJEeHNCTE uepeBIie 3 KkajsoM. B YKpaiui sycTpiuatoTh-
cA CKOPNiOH KPUMCbKUIL, CKOPNiOH KapnamcvKuil. YKYCU BeJIMKUX
TPONiYHUX BUIIB (CKOpPNiona a@pukaHcbk020) MOKYTHh IIPU3BOAUTHU
iHomi mo cmepTi. 300U CKOPHiOHM JIOBJATL M YTPUMYIOTH HOTOIIY-
OaJbIIMHU, 10 MAIOTh KJEMNIHi. BiJbIIicTh CKOPIIIOHIB »KMBOPOJHI.

Kaimi — maByKomomiOHi, y AKMX IIOBHE 3JHUTTA TOJOBOTPYyIel 3
yepeBIleM, XeJiImep 1 HOromyIalellb Ta HEIPAMUN PO3BUTOK.
BinbmricTs KIiO(iB BiIbHOMXKUBYYL (Fpyrmosi kaiwi, xuxci xaiwi), €
ImapasuTU POCJUH (nasymunhi KaAiwi), TapasuTu TBapuH (mailzosuil,
cobauuil, nip’aHi Kaiwi), TapasuTu JIOIAUHU (KOpocmsaHUil céepOyH,
3an03HuK 8yeposuil). Knuimri, Ak i Bci maBykKomoniOHi, MaroTh y
JIOPOCJIOMY CTaHi 4 mapu XOAWJIbHUX Hir.

MaBykonogibHi + Mucteyrso ¢ Ha kapmu-
Hi Caaveadopa [lani «Beuiphiii nasyk o0iyse
HaOdilo» 300paxceHull He nasyk, a nasyKonodioHa
icmoma 3 dogzumu Hozamu. Bidwykail ii Ha Kap-
MUHI ma HA36U.
AKi npucTOoCyBaHHA NAaBYKONOAIGHUX A0 HA3€MHOrO CNOCOBY KUTTA?

IIT1o6 mpucTocyBaTuCsA OO0 HA3eMHOTO CIIOCO0Y icHYBaHHS, MaBYKO-
momi0Hi 3MyIeHi Oy SMiHUTH Opraiy IUXaHHs, 3MEHIITUTH BUIaPO-
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BYBaHHS BOAM 3 IIOBEPXHi Tija, mepeiTn HA HOBi 00’€KTU JKUBJIEHHS
rorto. Tomy cydacHi maByKomomiOHi BifpisHAIOTHCA Big iHIIUX de-
HHUCTOHOTMX TaKMMM O3HaAKaMu: 1) HASBHICTIO JIlereHeBUX MIiMIKiB
i Tpaxeii, 1m0 3a0e3MeUYyIOTh BUKODPUCTAHHA aTMOCHEPHOro KUCHIO;
2) HaSBHICTIO OpraHiB BUIiJIEHHS, IO JO3BOJISIOTH €eKOHOMUTH BOMY;
3) BOCKOBOIO ILJIIBKOIO HAJ, XiTHUHOBUM €K30CKEJIETOM JJI 3MEeHIIIeHHS
BTpaT BOoaM; 4) 3MeHIIIeHHSIM PO3MipiB Tijma aiada oOMe:KeHHS 4Yuciia
JIUHBOK; 5) HASIBHICTIO BHYTPIIIIHBOTO 3aILIiTHEHHA IJIs IIiABUIEHHA
e()eKTUBHOCTi CTaTeBOT'0 PO3SMHOKEHHS.

MaBykonoaibHi + ®isuka @« Ilpu yaempadgi-
0/1emoB8oMY OCBILMJEHHI CKOPNIOHU CBLMAMbCA
3esleHKyeamum KoavopoM. Ilpuuuna yvozo sA6u-
wa — MOHKULL wap opzarHivHol pewosuru ( xiauin )
Ha Kymukyai ckopniona. IIJo makxe ¢ghayopecyen-
uisa i axe ii 3HaYeHHsa 0as cKopniona?

KopoTKoO npo rosoBHe

) MABYKOMNOQAIBHI — ue HazeMHi YNeHUCTOHOTrI, Y SIKUX HasiBHi Xerniuepu, Tino mMae
roroBOrpyau 1 YepeBLe, XUXKUIA CMOCi0 XXUTTS, N03aopraHiaMoBe TpaBfeHHS.

) Pi3HOMaHITHICTb NaByKoMogiOHMX BU3HAYaETLCSI CMNOCOOOM XUTTS B NEBHUX YMO-
BaX iCHyBaHHSI.

) TMaBykonodibHi — MeLuKaHLi cyxogony.

AifanbHICTB

Hasuanvne 3aedannsa. Illo 6idpisnae nasyronodionux? Onopha
cxema «llagymuna» dna nosacnenns. IlaBykomnonioHi.

Possusanvrne 3asdannsa. Axi ocobaueocmi mcummedianvrocmi
nasykonodionux? [IPAKTHYHA POBOTA 11. OcobauBOCTi KUTTE-
NiAJBHOCTI XPECTOBUKA 3BUYANHOTO y B3a€MO3B’s3KY 3 Oy0OBOIO.

Ilinnicne 3a80anna. Ara ponv nasymunu 6 xummi nasykie?
Bnpasa 0as peazysanns. Kpaca i 1omijsHicTh TaByTUHMU.

PesyabTaTr

OuikyBaHi pe3ynsTaTyv HaBYaHHSA (Y4eHb / yyeHuus...)

* nosicHoe: ocobnueocTi MABYKONOOIBHUX
+ opeaHrisosye: OBI'PYHTYBAHHS B3aemo3B’si3ky 6y[oBu 11 NPOLECIB XUTTEIAMb-
HOCTI NaByKa-xpecToBuKa

* peaaye ma IMosICHIOE HacmaHosy: NpPo Kpacy N oouinbHicTe naByTuHu Ta ECTETUY-
HY UIHHICTb naBykiB

Camo + ...

Camonasuanua. Komynikamuene 3asdannsa. KpocBopn «Hayka
Ipo IMaBYKiB».

Camoouiniosanns. Penpodyxmuene 3aedanns. IlpucrocyBaHHA
MaBYKOIIOAiOHUX.

«Biology» § 11.3. Arachnida.
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CropiHKa intocTpauii

In. 111. PisHomaHimHicmb nasykonolibHux: 1 — Kocapuk 3gu4aliHul (HeompytHud,

3 0osaumu Hoeamu, b6e3 nagymuHHUX 3as103); 2 — CorbIlyea 38UYaHa (aKmueHi XUuXXaKu,
wo Hanadarme Ha 3006ud, MiUHO mpumaroms i, a MomimM po3wmamosyoms xeriye-
pamu); 3 — KHUXXKOBUU HeCrpasXXHili CKOPMIOH (Kuee 8 3arnusieHuUx KHu2ax, aepbapisix,

Konekuisix, aabCcomomHo Hewkidnueud, OCKINbKU 8UHUULYE STUYUHOK MOJTI);
4 — ckopmioH KpuMcbKul (pidkicHUl 8ud, 3aHeceHuUl 0o YepeoHoi kHuau YkpaiHu)

In. 112. PisHomaHimHicmb nagykig: 1 — apaiona muepoea, abo nasyk-oca (0OUH
3 Haubinbw sickpaso 3abapernieHux nasykie rnomipHoi 3oHu €spornu; ompyma crabka,
Ons roduHu 6esrneyHa); 2 — nasyk-cpibrsHka (€eOuHuUl 8ud nasykis, KUl xuee matixxe
rnosHicmio nid 80000, ane duxae ammMocepHUM Mosimpsm); 3 — mapaHmyr Kpum-
CbKuli (Hebesne4yHul; 5108UNIbHUX CiMOK He bydye, cenumabcs 8 Hipkax, nidcmepizae
3006uv i3 3acioku); 4 — nasyk-nmaxoid eoniagh (Halibinbwud i3 nasykig); 5 — YopHa
8dosa mpuHadusmukparkosa (00uH i3 HatlilompyUHiwux sudie rnasykis)

In. 113. PisHomaHimHicmb kniwjig: 1 — kniw, cobadull (nepeHocHuUK 6abe3siosy ricie, xeo-
pobu flativa ma Kniwjoeoeo eHueghanimy moduHu); 2 — KopocmsiHUl ceepbyH (WKip-
HUU napa3um, Wo CripuquHIoe 8 MOUHU Kopocmy); 3 — yep8oHUl nN1odosull Kniwy
(ocHosHUU WKiIOHUK ¢hpykmosux depes); 4 — nagymuHHUU Kriw 38udalHul (Hebes-
neyHUl WKIOHUK 0804e8UX Kyfibmyp y menauusx ma napHukax);, 5 — naHyupHud Kmiw
(3a3suyall Hacernsiromb rpyHmM, 11icogy nidCmuriKy, mparsisombCs Ha POC/IUHaXx)
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Akwo su dilicHo mob6ume npupody,
8u 3Haiideme ectoou ii Kpacy.

BiHceHm saH 02 (1853-1890) -
HiOepnaHOCbKUU XyO0OXXHUK-NOCMiMnpecioHicm

§ 11.4. PAKOMO//IBHI

TpeHyemo mucsneHHa! Bigomo, 1o omap xkuBe 50 pokis, kpab naub-
moBu# 3jomiit — y 10 pasiB menmie. TpuBajicTh KHUTTA KPEBETKU
Ha 1 piK MeHIIa, HiK IaJbLMOBOTO 3JIOJis, a PaK PiuKoBu# y 4 pasu
JIOBIIle, HiXK 3JI0A1Y maabMoBUil. Bik siaHrycTa 1opiBHIOE Pi3HUILL TPU-
BaJIOCTL KUTTS PaKa PiuKOBOTO I 3J0LiA IaJlbMOBOTO. A BOSAHUI
BiCcJIOK yIBiui MeHIIe, HiK KpeBeTKa. BusHauTe TpuBaJiCThb KUTTA
Ha3BaHUX PaKOMOAiOHUX.

3MICT

AKi 0co6/mnBOCTi 6YA0BU 1 KUTTEAIANBHOCTI pakonogibHux?

Tino pakomomiOHUX ITOKpUTE Xi-
TUHOBOIO OOOJIOHKOIO, fKa IIPOCO-
YyeThCA COJAMM KaJbI[il0o ¥ cTae
TBePAUM 3axXMCHUM HOaHiupeMm. Ta-
KUU eK30CKeJeT 1yke nobpe 3a-
XUMIa€ Bifg PpPi3HUX MexXaHiuYHUX
IIOIIKO/IKeHb, ajie 3aBa’ka€ POCTY.
TomMy TBapWMHU JUHSIIOTH, I1030aBJIA-
IOUNCH CTApoi OOOJIOHKU, i MOKU He
3aTBepiijia HOBa, IIBUAKO POCTYTh.

Y rTinmi pakomomiOHUX PO3Pis3HA-
IOTH TOJIOBY Ta roJioBorpyau. Ha ro-
JIOBi poa3TaIioBaHi ABi mapu BYyCHUKIB,
pOTOBi opraHu (Tpu mapu ImeJjen) Ta
oui. Bycukm 3maificHIOIOTh (PYHKIIIIO
HIOXY, DIOTUKY ¥ BiAUyTTA XiMiuHOTO
ckJyany Bomu. Ilepima mapa poToBuUX
OpraHiB — Ile BepxHi IIejemnu, ado
MaHOubyau. 3a IIi€l0 03HAKOIO pa-
KOIIONiOHMX, 0araToOHIKOK Ta KoMaxX
o0’emnyioTh y rpyny JKyBaibiiesi
(Maggubynatu). HwmxHi memenu
BUKOPHCTOBYIOTHCA [JIA YTPUMAaH-
Hs, TOAPiOHEeHHA Ta IIePe’KOBYBaHHS
Ixi, a IxHI BUOO3MiHM 3miFICHIOIOTH
3axXMCT BiJ BOpPOTiB, Hamaj Ha 3.0-

In. 114. 3osHiwHs 6ydosa piyko8o20
paka: 1 — 0osai 8ycuku; 2 — ckradHe
OKO; 3 — KOpOmMKi 8ycuku, 4 — wenenu;

- 5 — Hozowenenu; 6 — KrnewHi;
Oud. Y paxkomomiOHHMX 4YacTo OyBa€ 7 _ xodunbHi Hoau; 8 — Yepee6Hi HiXXKu;
OJlHEe TIPOCTe OKO, ajie B OijbIIocTi 9 — 2onoeozpydu; 10 — yepesue;
BUAIB CKAAOHI (pacemkosi) oui. 11 — xeocmosud nnaseyb
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daceTKOBE OKO CKJIATAETHCA
3 0araTbOoxX IIPOCTHUX BIiUOK, SKi
OIiJIbHO MIPUJIATAIOTH OJIHE MO0
oxuoro. KokHe 3 HUX cIipuiiMae
HEBEJINKY YaCTUHY 300paKeHHsd.
Y rosoBHOMY MO3KY TBapuhHu,
AKUN y KOMax IIpeJCcTaBJIeHUN
HaJITJIOTKOBUM TaHTJIieM, 300pa-

JKeHHs CKJaJaeThcs, 3a0e3meuy- In. 115. BHympiwHsi 6ydosa paka
IOUU TaK 3BaHUWII MO3aluHUU 3ip. pidk08020: 1 — He3aMKHeHa KpOBOHOCHA
Y OaraTboxX DPaKOIOAiOHUX PO3- cucmema, 2 — cepye 3i winuHamu;

Pi3HAIOTH I’ATh Hap XOZUJIbHUX 3 — 370pa; 4 — 3enieHi 3a7103U

Hir. Ha mepiriii mapi Mo:KyTh OyTH KJIEIIIHi, 1110 3aXUIAI0Th BiJl BOPO-
IiB, 3aXOILIIOIOTH Ta MOAPiOHIOIOTE I3Ky. UepeBHi HiXKKU, AK IPaBIIIO,
BUKOPUCTOBYIOTHCSA IJIA TUXAHHA 1 PO3MHOMKeHHs. JHUBIeHHS pako-
noAi0OHUX BifOyBa€eThCA 3a YUACTIO POMOBUX OP2ZAHi8, TUXAHHA — 34-
Oep. TpaBHUI KaHAJ Ma€ BUIJIAA TPYOKU 3 POBIIUPEHHAM (IILJIYHOK),
110 MAa€ XiTWHOBI MJIACTWHKU IJA moApiOHeHHA :Ki. Pigki mpomykTu
00MiHY BUIAJIAIOTHCA 3a JOIOMOTOIO 3€/eHUX 3AJl03, PO3TAIIIOBAHUX
B OCHOBI BycHuKiB Ha rojioBi. HepBoBa cucTema Mae rojIoBHUM MO3OK,
HaBKOJIOTJIOTKOBE KiJIbIle ¥ YepeBHUY HEPBOBUN JIAHITIOMKOK.

Pakonogi6bHi + Ekonoria @ Ckaaduni (pa-
cemkosi) o04i pakie-0020MONi6  PO3PIZHAIOMDY
12 Koavopis, yavmpagioiemosi, iHppavepeoHi i
NOJNAPU30BAHL NPOMEHL C8iMJaaA Mma MOHYMb He3a-
JexHcHo 00He 8i0 00H020 nogepmamucy Ha 70°. [[as
4020 YUM KpaceHam makxi 00CKOHALL OpzarHu 30py?

AKi oco6/mnBOCTI NOWMpPeHHA pakonoAibHux?

Pakononiouux Hamiuyerbeda Oiabine 70 Tucay sumis. Ile mepeBask-
HO npicHOBOAHI (piuko8i paku, dagHii, yukaonu) Ta MOPChbKi (omapu,
JaHzycmu, Kkpabu) 4IeHNUCTOHOTi, AKi 3acesd0Th YCIO TOBIIY BOAU —
BiZl rIMOOKOBOIHUX MOPChKUX 3alalH 10 TOBEPXHEBOI IIiBKU. JIuie
OKpEeMi BUAY IPUCTOCYBAJIUCH OO KUTTA HaA cymIi (mMoxpuyi, mponiuni
Kpabu). BinpmiicTe pakKomogiOHMX — BiBHOMKUBYYI TBapuHU. Po3Mi-
pu Tina gy:ke pisHi: Big 0,1 MM (cmuzomanmyayc, HaiMeHIIIa cepen
YJEeHUCTOHOTUX) 10 4 M (AnoHcvKuill Kpab-nagyk — HalbinbIIa YJIeHU-
CTOHOTA TBapuHAa). 3a CIOcoOOM KHBJIEHHS PAKOMOMiOHI IOAiISIOTH
Ha ¢irodaris (moxpuui), xmKkakKiB (kpesemku-6020mo0U), BCEITHUX
(piukosi paxu), napasutiB (koponoidu, cakynina), nerpurodaris
(mopcvki xconyodi).

OcHOBHMME TpyllaMH B Cy4YacHi#l KJacupikaiiii pakomomioHux €
Bumii pakum, 3sab6ponori pakm, Maxcuionoau (Illenemonori paxu),
Yepenamkosi (Octpaxkonu), Peminenii.

Haii6inpmminm TaxkcoHoM pakononi6bHux € Buwyi pakxu, y criani
AKoro moHan 35 tucA4u BuniB. lle decamumnozi (piukoBi paku, paxku-
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caMiTHUKU, Kpabu, KpeBeTKU, OMapu, JIAHTYCTHU), Pi6HOHO2i (MOKDU-
IIi, BOOAHI BiCJIIOUKM), pomoHozi (KpeBeTKU-00romoJin), 00KONnJ.Lasu
Ta iH. 326poHo2i paku — TPUMITUBHI BiTPHOKMUBYYi pakonoxibHi, ic-
HYIOTh IIePEBaKHO B IpiCHUX BOAOMMAaxX 3 Pi3HOIO COJIOHICTIO. ¥ TPY-

mi — aucmonozi (IUTHi), 2ianicmosyci (,ua(lel), 340poHozi (apTemii).
Maxcunonodu — pakxomomiOHI APiOHUX pO3MipiB, Yy AKUX UYepeBIle
mo30aBieHe KiHIIBOK. Iligmernmumu rpynamu € gecionozi (IUKJI0NN!),
8YcoHozi (MOPCHKIi KOy, MOPChKi KaueuKku), koponoidu (KopoioBa
BoIia). Ocmpaxodu — npibHI NIAHKTOHHI, MJOHHI Ta OEHTOCHiI pako-
IOAi0HI 3 KOCMOIIOJIITUYHUM IIOIIMPEHHAM y BOAL Ta BOJOTUX MiCIAX
Ha3eMHOT'O CepeoBUINa icHyBaHHA. IXHE Tijo BKpHUTe MaJIEeHBKOIO
yepenamikom. ¥ Iifi rpymi Taki mikaBi ImpeAcTaBHUKU, AK MOPCbKI
cgimaauku, 3paTHi mo Oioaromimecrienmii. Ille oxgHiero I1iKaBOIO
rpymnoio € Peminedii. I1i TBapuHU KUBYTH ¥ TEMHHUX IIedepax, TOMY
mo30aBJieHI ouell, MOKYTh ILJIABATU AOTOPU YEPEBOM i MalOTh OTPYHHI
3aJiosu (zod3uaiycu).

PakonogibHi + Mucteurso Hassimbv icmomy,
AKY icnaHcvkull xydoxcHuk-cioppeanicm Canveadop
Hani 306pas3ue Ha ¢80l cKyabnmypi.

AKi npucTocyBaHHA pakonogibHMxX A0 BOAHOIro cnocoby XKutta?
Binpmricts parkononioHMX AUxXarTh 3a JOIIOMOIOIO 3a6ep, AKi Io-
TJIVHAIOTh KUCeHb 3 Boau. Ile TOHKOCTiIHHI BUPOCTU T'PYAHUX KiHITi-
BOK, IITO0 MICTATH CYIMHU YU IIOPOKHUHU 3 TeMoJiM(poro. ¥ piuKoOBOTro
paka 3s0pa posTaIioBaHi B 3sg0pOBMUX IIOPOKHUHAX, IO 3aXUIIEHi
IaHIUPOM TOJIOBOTPyZeii. ¥ 3A0pOBHX NOPOKHUHAX IIOCTifiHO IIMP-
KyJamoe Boza. Ii pyx symMoBiIeHUI IMIBUAKUMEU KOJUBAJIbHUMU PyXaMU
HUKHIX IIeJIell Ta IIEepINoi mapu Horolejen. 3 BOAM KUCEeHb HAIXO-
IUTH y TeMoJiM@y, a ByIJIeKucJuil ra3 — 3 reMorim¢pu y Boay.
HpioHi pakomomiOHi 3a0ep He MalOTh, i Ta3000MiH 3iMICHIOETHCA Ue-
pe3 IMOKPUBU. Y TAKMUX iCTOT KPOBOHOCHA CHCTeMa BifcyTHA abo Bix Hei
3aJINIIAETHCA JIUITE cepiie. ¥ AEeCATUHOTMX PaKiB KPOBOHOCHA CHUCTEMAa
He3aMKHeHa, Ma€ ceplie i PO3BUHEHY CUCTEMY KPOBOHOCHUX CYIUH.
I'emosimda 3asBuuait 0e36apBHA, y AEAKUX Ma€ UYEPBOHUU (MiCTHTH
reMorJio0ix) abo cuHil (Mae remMoIriaHiH) KOJIip.

Pakonoai6bHi + MucteytBo ¢ Hasgimb icmo-
my, aky Bincenm ean I'oz 306pa3ué Ha KapmuHi?

KopoTKoO npo ro/z0BHe

) PAKOMOQMIBHI — ye yneHucmoHozi meapuHu, y SKux HasieHi MaHOubynu, meep-
oull ximuHosuli ek3ockeriem, 08i rnapu eycukig, 080einnscmi KiHuieku, 3s6pose
OuxaHHs1, 3er1eHi 3a/03u.

) TNepeBaxHa OinbLUiCTb pakonogibHMx — BOAHI MeLukaHLi. OCHOBHI rpynu — Hukyi Ta
Buwwi pakn, 3abpoHori paku, Makcunonoam, YepenalukoBi Ta Peminegii.

) BopgHuii cnocib XWUTTA pakomnodibHMX MO3HAYaeTbCA Ha XKUTTEBUX (OYHKLISIX,
0COONMBO Ha AMXaHHI 1 TPAHCNOPTYBaHHI PEYOBYH.
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AianbHICTD

Hasuanvne szasdanunsa. Yum paxonodibni eidpisnaombves 6id
nasykonodionux? Onopna cxema «Tpu roavopu» O0as ananisy. Pa-
KOIOJi0Hi.

Possusanvhne 3aedanna. Aki ocobaueocmi piuko60zo para inro-
cmpyrms nPUCmMoco8anicms 00 600H020 cnocoby mcumma? Jlabo-
pamopHa énpaéa. BynoBa piuKoBOro paka.

Ilinnicne 3aedannsa. fke 3HavweHHA 3abapéneHHA Y Hummi
paxonodionux? Bnpasa 0as nepexonanocmi. MexaHismu 3a6apBiieH-
HA PaKoIoNiOHMX.

PesyabTaTr

OuikyBaHi pe3ynsTaTv HaBYaHHA (Y4YeHb / yyeHuus...)
* aHanisye: ocobnmeocti PAKOMOOIBEHUX

« aHanizye pesynsmamu OBI'PYHTYBAHHS npucTocoBaHOCTI piykoOBOro paka Ao
BOOHOIO Crocoby XUTTS

* userisie nepekoHaHicmb ma obrpyHmosye: ECTETUYHY LIHHICTb pakonogibHmnx

Camo + ...
Camonasuanns. Iliznasanvrue 3asdanus. IlpaBuno-opieatup. Me-
TOJ BUMipIOBaHHS.
Camoouinwoeanns. IIpodykmueHo-KOHCMPYKMUBHe  3a80AHHS.
Apanraiii pakomogioHuX.
KpocBopa «HAYKA MPO PAKIB»

3 5 7 12

1 — opranm 3axucTy ¥ Hamagy paka piuKoBoro; 2 — BomsHa 0J0xa;
3 — opraHM AUXaHHSA PaKOIOAiOHMX; 4 — OJHOOKA PaKOIIOAiOHA TBa-
puHAa; 5 — pevyoBUHA, IO OyAye MaHIIUP pakiB; 6 — MOpChbKUii pak 0e3
KJIellleHb; ( — pifmHa KPOBOHOCHOI cHUCTeMU pakKiB; 8 — mepIii Tpu
Imapu poOTOBUX OPraHiB pakiB; 9 — MopchbKuil pak 3 KJiaemHaAMu; 10 —
Bigmin Tinma paxkomomioHux; 11 — pedoBuHA AJs 3a0apBJIEHHSA IIOKPH-
BiB; 12 — mepiognuHa 3aMiHa MOKPUBIB y pakis.

«Biology» § 11.4. Crustaceans.

206




CTopiHKa inrocTpauin

In. 116. 1 — JabHia eenuka — ud 2innsicmosycux, niaHKMOHHUU Op2aHi3m, 3a
cmpubkonodibHuli criocib nepemiwieHHs y 800i i Hazusarmpb «8005IHOI B/I0X0H»;
2 — Luknon cmpimMkuli — U0 8€C/IOHO2UX, XUXaKu, Marome HernapHe rnpocme OKo,
3a805KU SIKOMY 80HU Ui ompuMasiu C80H Ha38Y, KPOBOHOCHa cucmema 8i0CymHS;

3 — Mopcbka kayedka — eud 8yCOHO2UX, MaroMb 8arHAKO8Y Yepernauwky, cudsime Ha
cmebernbyi, 2pyOHi HiXXKKU Cry2yromb 0151 7108y riiaHKmMoHy; 4 — Koporosa eowa —
8ud Koporioidie, mapa3umyrome Ha WKipi U 3516pax pub, mpumoHis, ry20s108kie xab,
Maromb CKaodHi o4i, dei npucocku, Xx060mokK O BUCMOKMY8aHHS Kposi

In. 117. 1 — Mokpuus 3gudaliHa — 8UQ piBHOHO2UX, MparsisiembCs y 8071020My IPyHMI
ma 8 nicositi nidcmunuj, y nboxax i cupux nidsanax; 2 — Omap espornelcbkul — eud
0ecsimuHo_2UX, 3 8eTUKUMU KITEWHSIMU, XXUernsimbcsi 6e3xpebemHuMu, Ha SIKUX roJio-
tomb yHoui; 3 — JlaHaycm 38uydalHuli — sud OecsimuHoaux, 3 dogauM YyepesueM, Ha
8iOMIHy 8i0 omapig no3basrieHi KrewHis, yce misio U moscmi aHmeHuU 8Kpumi wunamu;
4 — Pak-camimHuk [JioeeHa — sud OecsimuHoaux, He Mae rnaHyupa i, wob axucmumu
CB0€ HiXKHEe MIirlo, BUKOPUCMOBYE MOPOXKHI YepernawKu 4epesoHO2UX MOJIHCKI8

In. 118. HadnowupeHiwi 8 YKpaiHi dea eudu:
1 — pidkosuti pak doszonasnul; 2 — piukogul pak wupokonanuu (2).
Joezonanut pak 6inbw cmitikuli 0o 3abpyOdHeHHs1 8o0ouM, binbw raod4ul, momy
sumicHsie wupokonano2o. OcmaHHiIl 3aHeceHUl 0o YepeoHoi kHuau YKpaiHu

J
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Kpaca - ye ycmiwka Ha o6nuyyi 3emni, ycmiwka ona ecix.

LxoH loncyopci (1867-1933) -
areniticekul nuceMeHHUK, 1aypeam Hobenigcokoi npemii

§ 11.5. KOMAXOMNOAIBHI (LUECTUHOTI). KOMAXHU

BusHayaemo! B yKpaiHCBKOTO
baiikapsa Jleonima I'1iGoBa € axpo-
Bipmr «IIlo sa mruma?». Ilpouwn-
Tail Ta BUBHAY HA3BY Bizmomoi Bcim X00UMb cmapeys, npocume, eHemsCs,
KomMaxu. A 3a aAkuMu osHakamm A Y Heiecoou e.

PO3PiBHAITHL KOMax?

3MICT

AKi 0co6/mBOCTi 6yA0BU KUTTEAIANBHOCTI KOMax?

ITECTHUHOI'I, abo Komaxomnomioni — HambiabIIa
rpyna 4JeHHCTOHOTHX. ¥ I[i¥l rpyIi, OKpiM KoMmax,
mie Tpu 3HauHO MeHmIi rpynu: Hozoxsicmkxu (Ko-
aembonu), Bessycurxosi (Ilporypu) Ta /Jeoxsicmku
(Qunrypu). Ile mpumiTHMBHI II€eCTUHOTi, KHUBYTH
IepeBa’kHO Yy I'PYHTIi, JKHBJIATLCA AETPUTOM, Bimi-
rpaloTh BasKJINUBY POJIb ¥ I'PYHTOYTBOpPeHHi. PoTOBi
opraHu 3aHYpPeHi B 0COOJIMBY KaMepy Ha HUMKHIN
YacTUHI I'OJIOBU.

KOMAXMW — miecTuHOri, AKi JOoCATIN HAMBUIIIO-
r0O IIPOTPECy cepen yCixX ueHUCToHOTuxX. Biddinamu
mina KoMax € rojioBa, rpyau i uepenie. Ha zososi
OZiHa ITapa By(’:I/I.RiB (opranm HI0OXY), IPOCTi a00 CKJIaI- 1~ HozoxeicmKa;
Hi oui Ta poToBi opranu. ['pydu MaiOTL TPU IIapU XO- 2 — npomypa;
IWJIBHUX HII' Ta KpWJjia B KPUJIaTUX KoMaxX. depesue 3 dgoxsicmKa
mo30aBjieHe KiHIIiBOK, IIPOTE Ma€ AUXAaJIbI.

Iloxpueu — opHoIIapoBU emiTesilt i XiTUHOBA KYTUKYJa 3 BOCKO-
MOAi0HOIO ILIiBKOIO, AKAa IIEPEeIIKOoAKae BUIIapOByBaHHIO Bogu. Ha Tiri
KOMaxu € YHCJeHHi BOJIOCKHU, III0 BUKOHYIOTh (DYHKIIiI0O OpPraHiB JOTHU-
Ky, CTBOPIOIOTEH IIOBITPAHUI HPOIIAPOK, AKUHA 3aXUIIa€ TiJIO Big Boau
mig Jac oIy, Bijm meperpiBy, 3yMOBJIIOIOTh 3a0apBJIeHHSA TOIIO.

Y kKomax pisHOMaHiTHi cIio-
co0U KUWBJIEHHS U MIBUIKE IIe-
peTpaBioBaHHA ixki. 'azoo0Min
BIIICHIOETECA UYepe3 CHUCTEMY
TOHKUX PO3TaTy:KeHUX Tpyoo-

Mix nmrodbmu, ik Nmauika, 8’ €embcs,
Y noodeti i icmeb, i n’e;

In. 119.
KomaxornodibHi:

In. 120. bBydosa mpasHegoe20 xpywa:
1 — eorosa; 2 — 8ycuku; 3 — Wynuku
MaHOubyrn; 4 — epydu; 5 — xo0usbHi
Hoeu; 6 — yepesue; 7 — Kpuna;

8 — Hadkpuna; 9 — cknadHi oui




yoK — Tpaxeii. IloBiTpa B Tpaxel HagXOAUTh Uepe3 OTBOPU Ha ue-
peBIli, IIT0 HA3WBAIOTHCA duxasvyimu. TpaHCIOPTYBAHHS MOKUBHUX
PEUYOBUWH Ta IMPOAYKTiB 00OMiHY 3[iliCcHIOE TeMoJriMda, M0 IIUPKYJIIOE B
He3aMKHEHil KPOBOHOCHIiII cucTeMi 3aBOaAKH pobOoTi cepua. Cucrema
BUJIJIEHHA CKJAQaeThcA 3 GudinvHux mpyoouox. HepBoBa cucrtema
BYB3JIOBOT'O JIAHITIOXKKOBOT'O THUITY, IJIS AKOI XapaKTepHUII PO3BUHEHUN
«TOJIOBHUII MO30K». KoMaxm — posmisibHOCTaTeBi opraHiamu, y AKUX
caMIli ¥ caMuili BigpisHAOTLCA. PO3BUTOK HempAMHil, 3 yYTBOPEH-
HAM JUYWHKH. B OJHUX KOMax y PO3BUTKY BUIIJIAIOTH TPHU CTamii:
Alle — JUUYMHKA — Jopocjia KoMaxa. Takuil po3eéumox 3 HEenosHuM
nepemeopeHHAM Mae TPU CTamii: Alille — IMYMHKA — JAOpocJjia KoMaxa
(mapzanu, npamoxpuni, mepmimu). Pozeumox 3 noenHum nepemeo-
PeHHAM BigOyBaeThCA B YOTUPH CTAMAil: ANIE — JUUMHKA — JAJIEUKA —
IopocJsa KoMmaxa (HyKu, memeaurku, Myxu).

Komaxu + MuctuytBo @ Ha kapmunax Bin-
ceuma 6an TIoza «ImnepamopcvKuil HIYHUIL
memenuxk» ma <«Maxu i memenukxku» 300pa-
JHCeHi memenuKu 3 JAMUHCbKOW HA36010 6udié
«Saturnia pyri» ma «Pieris brassicae». 3’acyii-
me IXHi YKPAIHCbKI HA36U.

AKi 0co6/MBOCTI NOWIMPEHHA 11 piSHOMaHITHOCTI Komax?

Komaxu mpucTocyBasucs A0 KUTTA B HaWpisSHOMaHITHIIIINX yMOBax
icmyBamuda. ¥ ni#i rpymi morany 1 000 000 suzxiB. Komaxu 3acendamoThb
Bech cyxomin i CBiToBUI OKeaH, 1X 3HAXOAWJIM B IIYCTEJNAX 3 IXHiMU
eKCTpeMaJbHUMU YMOBaMM iCHYBaHHA (HYKU-YOpHOMIAU B IIyCTeJIi
Hawmi6), y X0I0gHMX apKTUYHHUX IyCTeNAX (0e3xpujii aHmapKmuyiri
Komapi). Ix 3HaAXOmMIN BUCOKO B ropax (*KykK Oem0Oidion y I'imamaax)
i rmmboKo mim semusero (3akacniiicoki mepmimu). BinplmicTs KOoMax —
BiJIBHOKMBYYi TBAPpUHU, TPAILJIAIOTHCA CUAAYI ()OPMU Ta ITapasuTH.

3a HaABHICTIO KPHJ KOMAax IIOMLIAIOTL Ha rpynu IlepBuHHOOE3-
kpuini # Kpunari. Ilepeunnobesxpuni — 1e KoMmaxm mMaiaux abo ce-
penHix poamipiB. Timo BuUIOB)KeHe, 3BY)KeHe 0 3aJHLOTO KiHIIA.
IIpencraBHUKOM IIi€l rpynu € aycoiHuus yykposa. Kpunami — 1e
KoMaxX¥ cepefHixX poa3MipiB, AKi MaioTh, Kpuja abo ix maiau, aJje B
mporieci eBoOJIOIiI BTpaTuan. 3a O3HAKAMH PO3BUTKY IX IOAIISIOTH
Ha ABi rpynu: Komaxu 3 Henosnum nepemeopernam (Ilpamoxpwmiri,
Tepwmitu, Bomri) Ta Komaxu 3 nosnum nepemeopennam (Bnoxu, [IBo-,
IlepeTunuacro-, JIycko-, TBepaoxkpmii).

Komaxu + Hymismatuka @ JKyx-onensv 306pa-
MHCeHUll Ha MOHemax pi3HuXx KpaiH. Beauuesni

it020 pozu — ue Oyice po3BUHEHI 6epPXHI Ulesenu,
AKI HA3UBaMb...

AKi npUcTOCYyBaHHA KOMax 40 Ha3eMHO-NOBITPAHOIo cNocoby XKuTTAa?
PisHomaHiTHiCT, Ta HONMIMPEHHA KOMaXxX 3a0e3meuusii pAL IIPH-
CTOCYBaHb. 3damHicmb 00 noabOomy HO3BOJAE KOMaxaM HIIBUIKO
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3aceJqATU HOBI TepuTopii, mojaTu mepemkoau. Besnka pyXJuBiCcTHb
OB’ sI3aHA TAKOMK 3 IXHIMM WIEHNCTUMH KiHI[iBKAMU i ITOCMYTOBaHU-
MU M’sI3aMH. ¥ PiBHMX KOoMaxX KiHI[iBKM BUKOHYIOTH PisHi (YHKIIii,
i ToMy pO3pPiBHAITH: KOna.JvHi, 0izanvbHi, cmpubaavHi, 30UpPALbHI,
nJaa8alvHi, xanaavHi KiHIIBKU. PisHOMAHIMHICcMb cnocodid M us-
JIeHHA 3yMOBJIEHA POTOBMMU OpraHaMu, cepel, AKNX BUPISHAIOTHCA
MaHAUOYJIM — BEPXHIi Imesenu. 3ajeKHO Big TuUOy i»Ki poTOBi opranu
KOMaX BUJO3MIiHIOIOTHCA U (HOPMYIOTH 2pU3YHULL, 2DUIYUO-AUNYULUIL,
KOJLI0OY0-CUCHUTL, AUNMY1Ull, cucHUll poToBi amapatu. Ha miemenax e
BUPOCTU — WYNUKU, K1 BUKOHYIOTh (DYHKIIiI0 OpPraHiB AOTHUKY Ta
cmakry. OKpiMm TOro, y KOMax BHCOKAa ITBUAKICTH COPUAHATTA iH(OP-
marrii, giamaysa, BICOKA ILJIOLIOYiCTh, COIliaJIbHA IIOBEJiHKA, Pi3HOMA-
HiTHiCTH 0lOTHUYHUX B3a€MOBiJHOCHH TOIIIO.

Komaxu + 3CY & Hapyrxasrnuil 3Hak 38-20 3eHimHo020
paKemmnozo noaky imeHi zenepag-xopyrnicozo IOpis Tro-
MIOHHUKAQ Micmumb 300DANCEHHA OCU 3 XAPAKMEPHUM
nonepedxicyeanivHum 3abapéieHnam. Yomy usa xomaxa
cmaJaa cume0oM 8illcbK06020 nidpo30diny?

KopoTKo npo rosnoBHe

> KOMAXWU — rpyna LWeCTUHOrMX, y SIKUX Tino MOAINeHe Ha ronosy, rpyau 1 ye-
peBUe, odHa mapa BYCWKiB, 3 mapu XOOWNbHUX HIf, OpraHn AWXaHHA — Tpaxei, y
OiNbLIOCTI 2 Napu Kpus.

) Knacudikauis komax rpyHTYeTbCHA Ha 03HaKax Oy[0BM POTOBUX OpraHiB, HEMPSIMO-
ro pO3BUTKY, HASABHOCTI Y/ BiACYTHOCTi KpUI Ta iX CTPYKTYPI.

»  OcHOBHI NpMCTOCYBarkbHi cTpaTerii NoB'A3aHi 3i 30aTHICTIO 40 NOMbOTY, Pi3HOMAaHIT-
HICTHO XXMBMNEHHSA Ta CKNagHOK NOBELAIHKOH.

AianbHICTB

Hasguanvrne 3a80annsa. Yum komaxonodioni 6idpisnaromuves 6id
paxonodionux? Inmenexm-kapma 044 oyinioéanHs. KomaxononibHi.

Possusanvre 3aedanns. Yomy 0pibni meapunu 6invur pyxauei,
anixne eenuxi? Ilpaxmuuna énpasa. BusBieHHA TPUKJIALIB TPUCTO-
CYBaHb J0 CIIOCO0Y KUTTA Yy KOMax.

IlinHicHe 3a80anHA. Y womy ecmemuuna yinnicms komax? Bnpa-
6a das eubiprkosocmi. Kpaca xomax.

Pe3syabTaT

OuikyBaHi pe3ynsTaTv HaBYaHHSA (Y4eHb / yyeHuus...)

e ouiHroe: ocobnnsocTi KOMAX

* ouitroe pesynbmamu: OBI'PYHTYBAHHS B1COKOI NPUCTOCOBAHOCTi KOMax 10 YMOB
iCHyBaHHS

» gusensie subipkogicmb ma ouiHtoe 3Hadywicme: npo ECTETUYHY UIHHICTb
KoMax
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Camo + ...

Camonasuannsa. IJinHicHO-emouiiiHi 3a60annsa. «Biojoria Ta Kyjib-
Typa». Bnpasa-ouyinwseanus. Kpaca meTeluKiB Ha KapTuHaxX BUAAT-
HUX XYIOOKHUKiB. Bnpasa-kpoceopd. Hayka npo xomax.

Camoouinweanns. Ilpodyxmueno-meopue 3aedanna. Tect. Ilpu-
CTOCYBaHHSA KOMAaXOIOAiOHUX.

«Biology» § 11.5. Insectivores (Hexapoda). Insects.

CTopiHKa intocTpauin

In. 121. PisHomaHimHicmb komax: 1 — mapaaH pyoul (psd TapaaHu);
2 — 6oeomon 3s8uyaliHuli (pss0 bozomornu); 3 — acppukaHcekul mepmim (pssd Tepmimu);
4 — KoHUK 3eneHul (psd lMNpsamokpuni); 5 — eowa a2onosHa (psd Bowii);
6 — knorn-mockarnb (psd Hariemeepdokpuri); 7 — COHEYKO CeMUKparnkose
(psd Teepdokpurii); 8 — 6abka-kpacyHs (ps0 babku); 9 — COHUeBUK nasuyese OKO
(ps10 Jlyckokpuni); 10 — 60xona medoHocHa (psd [NepemuHYyacmokpusti);
11 — myxa xamHs (ps10 Heokpurii); 12 — 6rioxa nodcbka (psd brioxu)

J
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Mpupooda -
8i4YHuli 83ipeyb Mucmeymea.

Mapk KOnid LjuuepoH (106—-43 0o H. e.) -
0a8HbOpUMCbKUU nosimuy4HUU diay, sudamHul opamop

- .;‘.ﬁ\
§ 11.6. HEMATOAUN, YAEHUCTOHOTI TA ECTETUYHA
LIHHICTb NMMPOAU

LikaBo! Oxuum i3 mepcomakiB kKasku Jlwioica
Keppoana «Auica B Kpaiui nuB» € BeJImKa CUHSA
I'ycenund. « — A Kuwo 8awa racka, nami, — ckazana
Anica, — mo s 0 He npomu mpiuwku nidpocmu.
Tpu Owiimu — makxkuil HikyduwHill 3picm! — Ba
Hi, ye 3picm xoukyduwriit! — eueyknyaa I'ycine i cmana dubxku». Yu
€ B IIPUPOJi CUHI HEMaTOAU, paKku, MaByKu abo ryceHuIri?

3MICT

flke 3HaYeHHA HEMATOy, i YIEHUCTOHOTUX Y NPUPOAI?

HEMATO/IU € HaltuncJIeHHINIIMU 3 YCiX OAraTOKJITUHHUX TBa-
pUH-MeIIKaHIIiB I'PYyHTY. Bararo 3 HuUX € camporpodammu i po3KJa-
IaloTh OPraHiuHi pemITKU Ta 0epyThb y4YacThb B TI'DYHMOYMEOPEeHHi.
Pasom i3 GaKTepiaMu Ta rpmbaMu BOHM — OCHOBHI PeAyIeHTH B IPU-
ponmi. Xmki HemaTonu € 6axkTepioparaMu Ta peryaioioTh YNCEJIbHICTH
OaxrTepiit y rpyHToBOoMy cepemoBuiii. IlikaBo, 1o Ii yepBM MO-
JKYTh CIIpUIMATU KOJILOPHU, ycyIlleped BifcyTHOCTI B HuUX ouei. Ak
mokKasaju OOCJHimu, Ii HeMaToAu PO3Pi3HAITHL CHUHIA KOJip, IIIo,
iMOBipHO, MOB’sI3aHO 3 TOKCMHOM HeOe3MeUHUX IJIs HUX OaKTepiii.

PAROIIOJAIBHI e BaXJIUBOIO JIAHKOIO B
JaHIIOTaX XKUBJIeHHA. 30KpeMa, APiOHI pako-
noniOoHi (800sHi sgicawku, daghil, yukKaOnU) €
OCHOBHUM KOPMOM JJIA BOJAHUX TBapuH. Yu-
MaJI0O PaKoOIOoAiOHMX € IpupogHUMHU QiabTpa-
Topamu Bogu (mopcvki sxoaydi). PiukoBi paxku
BUKOHYIOTh pOJIb caHiTapiB Bogoiim. Ilikaso,
10 cepel HUX TPaANJSITbCA BUAM 13 cuHIM 1. 122. @ropudcbKull
3abapBieHHAM (HAIPUKJIAL, (LOPpUdCLKULL, pidkosul pak
KYOUHCOKUIL, a8cmpaaiilcbKuilt  0J1aKUmHi
pakxu), aje IPUCTOCYyBajJbHe 3HAUEHHSA Ille He
BCTaHOBJIEHE.

ITABYKOIIOJAIBHI BimirpaioTb BaKJIUBY
pOJIb y XapuyoBUX 3B’A3KaxX. SIK XMiKaKU, BOHU
MIOJIIOIOTh Ha KOMaX, a caMi € MOXKUBOIO IJIA
faraTbox JpiOHWMX ccaBIliB, NOTaxiB, SAIIiPOK,
sxa0. IpyHTOBI Kiimi 6epyTh ydacTb y IIpoIe-
cax I'DyYHTOyTBOpeHHA. SIK He AWBHO, ane cu- [n. 123. [lagyk-nmaxoid
Hill KOJIip TpamiAeTbecs i cepel MaBYKiB (curiil CUHIU
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nasyk-nmaxoid). Take 3abapBieHHA OMY HAAAIOTh He IIiIrMEHTH, a
CTPYKTYypa BOJIOCKIB Ha IIOBEPXHIi Tija, AKi BiAOMBAIOTh CBiTJIOBI XBMIi
CUHBOTO CIIEKTPAa, CTBOPIOIOUM 1JIF03i10 IXHHOT'O CMHBOTO KOJIBOPY.
KOMAXMW maioTh Ba:kJNBe 3HaUeHHA B mpupoxdi. PisHi Bumu Oe-
PYTh yYyacTh y PYHHYBaHHI OpraHiuYHUX PEIITOK (HYKu-zpobapuru,
HYKU-2HOULOBUKW), 3aTTUJIEHH] (Memeauku, 004#0NIU, MYXU), TTOITUDPEH-
Hi HaciHHA I IoaiB (Mypaxu), I'PYHTOYTBOPEHHI (mepmimu, MULUHKU
myx). BaraTo BUAiB KOMax € mapasuTaMu PocauH (kopoidu, eycaiui,
naodoxceprku) i TBapuH (6owi, 610xu). OKpacoio IPUPOAU € KOMax! i3
HE3BUYHUM CUHIM 3a0apBJIEHHAM, i MPeICTaBHUKHU 3 TAKUM KOJBOPOM
TPAIJIIOTHCSA BiKe YacTillle, aHisK y IOMepeaHiX I'pyrax.

- o $oad
e N
o B - .

In. 124. Komaxu: 1 — 1ucmoio ginibxosut; 2 — KOPOMUCIIO CUHE; 3 — 60XKoa-mecrisip
3euyaliHa; 4 — Mmopgho brnakumHul

MNaBykonopaibHi + ®PeHTesi & ¥V zicax Inu-
0ii 2016 pory eidxpuau Hosuil 6ud nasykise.
3a ocobausy Qopmy uepesys iozo0 HA36ALU
Eriovixia gryffindori nHa uecmv kanenioxa
maza I'pugindopa 3 knuz npo I'appi Ilommepa.
I[ixaeso, ake 3HAYEHHA Ub020 8UOY 6 npupodi?

flke 3HaYeHHA HeMAaToA i Y/1I€EHUCTOHOIrMX y NMPAKTUYHIA AiANbHOCTI
AoAnHN?

HEMATO/IN. Cepen HeMaTO[ € Tapa3uUTU POCJIUH (2a108a, OYpPAKO-
8a, KapmonJasHa, yudyaesa Hemamoou). Taxi napasuru, AK KiHCbKQ,
céuHAYa ackapudu, 3aBRaOTh 30UTKiB TBapuHaM. JlroquHa moTepiae
Bim ackapudu arwdcvkoi, zocmpuka, mpuxineau ta iH. 1o HemarTom
HaJIE’KUTDh BioMUU MOJeJbHUI OpraHiam yerHopabdumuc. 3 #oro mo-
IIOMOT'0I0 HAYKOBIIi 3MiCHUIN BiIKPUTTs, BigsuaueHi HobemiBcbKOIO
npemiero 3 (isiosorii 1 MeguUIIMHN Ta Ximii.

PAKOIIO/IIBHI € o0’eKTaMu IIPOMHCJIY Ta BUKOPUCTOBYIOTBLCS
JIOAWHOIO B I:Ky. ¥ TijJi OKpeMUX pakKiB IPOXOAUTL PO3BUTOK IIapa-
BUTIB JIOAUHU (CMbOMNAK WUPOKULL, CUCYH Je2eHeBUll).

ITABYRKOIIO/JAIBHI. Yumaisio maByKiB 3aBHAIOTh IIKOAU JIIOAWHI
AK OTpyHUHiI TBapuHu. Bin yKyciB kapakypma 4acTo TMHYTHb KOHI Ta
BepOJIoau, BOHU HeOesameuHi W nia gmognHu. HeOesmeuHoio s Jiio-
IVHU € i1 oTpyTa ckopniornig. Cepen MaByKOIOAIOHUX € IIEPEHOCHUKU
3axXBOpIOBaHb. HailiHeOeameuHinni — waiuw, maiizosuil, Kaiu, cobaquil.
Bararo kJiniiB € 30yqHUKaMu 3aXBOPIOBaHb TBapUH i Jitoneii (ce6epOyn
Kopocmarnuili, nocmiavHuit kaiw,). HIKigHUKaMuU POCJIUH, OCOOJIMBO
IJIOJOBUX JlepeB 1 KYIIiB, € Na8YMUHHI KAiWi.
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KOMAXM. OcobauBo Hebe3meuHMMHU g JIOJUHE KoMaxa-
MU-TIKiTHUKaAMU POCJINH € CApaHa, KoaopadcbKuil iyk, OYypaxKosuil
00820HOCUK, aMepUKAHCbKULL Oiaull memeauk ta in. Komaxu He juie
IOIIKYJISAIOTh TBAPpUMHAM i JIIOAWHI CBOIMM yKycaMu, a i IepeHOCATh
30yIHUKIB HeOesmeuHMX iH@eKIiHMX XBopoO. Hampukxian, 0goxu
€ IIepeHOCHUKaMu 30yAHUKIiB uyMu, MaJApPiiHUN KoMap — MaJapii,
XaTHSI MyXa — auseHTepii, uepeBHOro Tudy. OgomalnHeni, abo cBiii-
CbKi, KOMaxu — IIe KOMaXu, SIKi TaBHO BUKOPHCTOBYIOTHCA JIIOJAUHOIO
B T'OCIIOapPChKUX ILJIAX i IPAaKTUYHO He JKUBYTH y IIPUPOSHOMY Ce-
penoBuIli (wo8Ko08uUUHUL Wo8KONPA0 i 60xH oA MeAOHOCHA).

Komaxwu + Bibnia & B o0niil i3 kHue Bi6.aii posnogidaembcs npo
Kapu ezunemcvki. AKki 3 HUX noé’asani 3 Komaxamu?

Y yomy ecTeTUYHa LiHHICTb HEMaTOA Ta Y1€HUCTOHOTUX?

ECTETUYHA IIIHHICTD — 3gaTHicTh ABUIIA YU 00’€KTa BUKJIM-
KaTy ecTeTHYHe IIOYyTTs, 30arauyBaTtu ii BHyTpimHi#i cBit. KuBa
Ipupoia Ma€e HeabUAKY eCTeTUUYHY I[iHHiCTh, 00 came uepes Hel JIIoau-
Ha misHae 3aKoHU Kpacu. Kpaca 3a3Buyail OINCYETHCA AK BJIACTUBICTH
00’€KTiB, AKa POOUTH IIi 00’€KTU IPUEMHUMHU IJIA COPUUHATTA. ¥YcCiMm
JKUBUM OpraHisMaM BJIACTUBI CUMeETpPiA, pUTM, rapMOHid, Mipa TOII0.

BaxiuBe 3HaueHHS HeMAaTO] i UJIEHHCTOHOTUX y IIPAKTUUYHIN mi-
AJBLHOCTL JIOZMHN HE MOIJIO He MIO3HAUUTHCS Ha IXHiHI ecTeTHUHIN
mirHocTi. OOpasu 6GaraThbOX ITPEACTABHUKIB 3HAWIILIN BimoOpaskeH-
HA B MidoJorii, ¢goabpKaopi, XymoKHi JiTeparypi, o6pasoTBOpUOMY
MICTeITBi, (pismarTesii, HymismaTuili, repajabIuIli.

Komaxu + Midonoria & Kyavm uyvozo iyka
0ye Hacmiavku nowupenum y CmapodasHbomy
€zunmi, wo 6 1020 opmi 6U20MOBAANLU NEUAMKU, |
amyaemu, npukpacu, 3o0paxcyeanu Ha nanipy- - A
cax, ¢ppeckax 2pobHuyb. Hasgimv komaxy. :

AiaAbHICTD

Hasuanvne 3agdanna. Aki ocobrueocmi usnaiaroms 3HAYEHHA
Hemamod ma uneHucmonozux y npupodi? ModenwsarnHnsa 3micmy
memu. Hemaronu. YieHucToOHOT1.

Possusanvrne 3a60anus. Y womy ecmemuina UYiHHiCMb HeMda-
mod ma uanenHucmornozux? InmenexmyanvbHO-Ni3HABAJLLHA 6NPABA.
AcCIeKkTH ecTeTUUYHOI IIiHHOCTI HeMaTo i YJIeHMCTOHOTMX.

Ilinnicne 3aedanna. Yomy uinHicHe cnpuliHammasa npupodu €
6AXCIUG0I0 YMOG0I0 ONA YCNIULHO20 HUmMMA 6 COULONPUPOOHOMY
cepedosuwyi? Ilpesenmayisa npoekmy Ha OLHY i3 BUOpaHUX TeM.
Camo + ...

Camoouinwsanns. AKi Moi pesyabTaTu HaBYAJBHOI IiAJBHOCTI

BIIPOJIOBIK TeMU?
Hiaznocmyeanvre 3a6danna. BupaBa. CaMooIiHKa yCIinTHOCTI.

«Biology» § 11.6. Nematodes, Arthropods and the Aesthetic Value
of Nature.
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Tema 12. XOPAOBI. XPEBETHI. PUBU. AM®IBII

\ Juka npupo0a - ue 3emn 3 81aCHOIO 80N1el0,
3 He3asnexHolo 8id N0OUHU UiHHicmMIo.,

Bonooumup bopeliko —
YKDpaiHCbKUU eKos102, NUCbMEHHUK

§ 12.1. XOPAOBI. XPEBETHI

Pekopau agukoi npupoamn Haii6ineima ta HaiiryuyHinia TBapuHa Ha
3emui — cuHiilt kum (Bara mo 150 T), HalmIBUaIIA JiTaioya TBapuHAa
Ha 3eMJIi — cokig-cancaH (po3BUBae MBUAKiCTb 10 320 KM/T0x); HATi-
mBuAIna Oiraroua TBapuHa Ha 3eMJi — zenapd (PO3BUBAE IIBUAKICTH
mo 110 km/rox); HaliBuIla TBapuHa Ha 3eMJi — acupaga (mo 5,5 m). Y
YOMY K BHYTPIIIIHA IMiHHICTH IIMX TBAPUH-CHMBOJIIB JUKOI IIpuposu?

le e 0"

3MICT

AKi BU3HaYa/IbHi 0O3HaKM XOpPAOBUX TBApUH?

XOPJ/IOBI — 1me BHMCOKOOpPraHi3oBaHi TBapMHU, SKi MAaiOTh PAI
O3HaK, IO BiApi3HAIOTH IX Bif iHmUMX TakcoHiB. [lo xopmoBux Ha-
JIeXKaTh T'OJIOBOXOPMAOBi, IOKPMBHUKHK Ta xpebeTHi. Haiiboamxummun
poArYaMU XOPAOBUX € HAMIBXOPJOBi Ta TOJIKOIIKipi (MOpPCHKi 3ipku,
MOPCBHKi 1KaKu, MOPCBHKIi Jisii), a Bci pasoMm 00’€IHYIOTHCS B I'PyIIy
BropunHOpPOTI.

. BI/IBHatIaJI.I:HOIO O3HAKOI0 XOP/IOBUX € HafAB- Busnauanchi
HICTH BHYTPIiNTHBOTO OCBOBOTO CKeJeTa, AKUH | oapavm xoppoBux
Ha3WBAEThCA XOpaol. B omHux (JIaHIETHUKH, 1. Xopoa
ameHaInKyJIApil, MiHOrM, MiKCMHU) IIefl yTBip
30epiraeTbcsa Bce JKUTTH, a B iHIMuUX (xpedeTHi) —
3aMiHIOETHCS Ha Xpeoder.

Y xoppmoBux € mpybkosa Hep8osa cucmema
(abo Hepeosa mpybka), 110 3HAXOAUTHCA HAT
XOpAOI0 I Mae BHYTPIITHIO MOPOKHUHY, Y AKIN ITUPKYJIIOE piamHa.
Ilepenniii Bigmisn HepBOBOI TPYOKM yTBOPIOE T'OJIOBHUII MO30OK, a 3a-
OHIN — CIMHHUIMA.

OsHakaMu XOPAOBHUX € TAKOK TJIOTKOBI HIiJIMHU, €HIOCTUJIL Ta
xBicT. I'JTOTKOBI IMIIMHM Yy BOAHUX XOPIAOBUX € OopraHamMu (PiabTpy-

2. Hepsosa mpybka
3. momkosi wjinuHu
4. EHOocmurib

5. Xsicm

J
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BaJILHOTO KWBJIEHHA Ta AUXAaHHA, a B YoTUpuUHOTHUX (ampibdii, pentu-
JIii, mTaxu Ta ccaBIli) TUMYACOBO IIPUCYTHI Ha eMOpiOHATBHUX CTAAIAX
po3BuTKy. EHIOCTHIB — YTBip y IJI0OTIIi, IO 30mpae ¥ mepemae iKYy,
sAKa (piabTpyeThCsa 3 BOAU, OO CTPABOXOAY ¥ maji (JaHIETHUKU, IIO-
KPUBHUKHU). Y XpeOeTHUX EeHAOCTUJIb IIEPETBOPIOETHCA HA IIUTOIO-
IiOHY 3aJ103y, IO € OPTaHOM EHIOKPUHHOI CUCTeMM. XBicT — Bimmina
Tijla XOPAOBUX, PO3TAIIIOBAaHUU 3a aHAJBLHUM OTBOPOM 1 He MiCTHUTH
KHUIIKiBHUKA. Y HbOMY HaABHI M’fA3H1, 3aBAAKMN YOMY 3iHiCHIOIOTHCS
HalpisHOMAaHITHINII QYyHKILI.

Xopgosi + AHrzilicbka moBa @ Ilepexaadims HA36U NO3HAYEHUX
Ha inocmpayil enemenmie 6ydo8u xopdo8oi meaputu.

Dorsal hollow nerve cord Muscle blocks

Notochord

Mouth Anus Postanal tail

Pharyngel pouches

AKi OCHOBHI rpynu XopA0BUX TBapUH?

XopaoBi momupeHi Ha BCilfi 3eMHill KyJi i 4acTo KUBYTHb B YMO-
BaX, HEJOCTYIIHUX IJdA iHIMUX TBapwmH. Hampukiaazn, 3aBOAKU TOCKO-
HaJill Temjoperyadnil OiHrBiHM 3AaTHI KUTU U PO3MHOXKYBATUCHA
B EKCTpeMaJbHUX YyMOBaX AHTApPKTUKH. 3acejdAl0Th IIpPeICTaBHIU-
Ku 1iei rpynu BomHe (puOu, MOPCHKiI uepemaxu), I'PyHTOBe (pHUIO-
uyi ccaBmi), mnoBiTpsAHe (mTaxm, JiTamYi
ccaBili), HaseMHe (3eMHOBOJHi, IIJTa3yHU)
cepemoBHUIa. J3PifKa TPamJIdgOTBCA #W IIa-
pasutu (MiHOrm — exkTomapasuTtu pubd). o
xopaoBux HajgexXuTh moHan 41 000 omuca-
HUX BUMIB, PO3MOMiJIeHMX Ha TPU BeJUKi
rpynu.

I'onoeéoxopdoei — TBapuHU, y AKX XOpJa
1 HepBOBa TpyOKa 30epiraroTbCcs BIIPOIOBIK
BCchOoro KUTTA. lle MOpCBKiI TBapuHU, IO
IPOBALATH MAJIOPyXOoMuii cmmocib kurtsa. Tu-
IIOBUM IIPEACTABHUKOM I'PYIU € JAHUCMHUK
egponeiicvkuil. ¥ HbOTO HeMae uepela, Iap-
HUX KiHIIiBOK, M’f31 CerMeHTOBaHi, opranu
YyTTiB NPUMITHBHI, KPOBOHOCHA CcHCTeMa
3aMKHeHa, ajie ceplid HeMae.

Ilokpuenuku — TBapuHU, Yy AKUX O3HAa-

In. 125. Huxyi xopdosi:

. @ 1 — naHUemMHUK;
KU XOpAOBUX HAaABHI JHIlle HA JUYUHKOBIU 2 — acyudis
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cranii. Timo mimkomoniOHe, YyKpuTe O00JOHKOIO 3 PEUYOBUHM, MOIi0-
HOI IO IIeJII0JIO3U, 3a CIOCOOOM KHMBJIEHHS — (PiIbTpaTOpHu, € cepiie.
Bonu momupeHi y BCbOMYy CBiTi i Haceadao0Th MOPChKe AHO. BijbImicTs
BUIB Yy AOPOCJOMY CTaHI He 3JaTHI IO aKTHUBHOIO IIepecyBaHHS.
Y ckaani rpynu — acyudii, anendukynapii Ta canvnu.

XpebeTHI — XOpHOBi, AKi MalOTL OChOBHII CKeJeT — xpeber, IO
noegHyeThCcA 3 uepemnoM. lle BucokoopranisoBaHi xopaoBi, AKi mepe-
WIIIN 0 aKTUBHOIO CIIOCcO0y *KUBJIEHHA M MAlOTh PO3BUHEHI KiHITiB-
Ku. Cepen xpebeTHUX HeMae BUIB, 10 BEeAYTh IPUKPIMJIIEHUNA CIIOCiO
JKUTTA. ¥ BCiX XpeOeTHMX PO3BMHEHWI T'OJIOBHUII MO30OK Ta OpPTaHn
YyTTs, III0 € OCHOBOIO CKJIAJHOI IIPUCTOCYBAJLHOI IIOBELiHKU. 3 PO3-
BHUTKOM TI'OJIOBHOI'O MO3KY I OPraHiB 4YyTTSA IIOB A3aHO BUHUKHEHHS
yepena, AIKUHA CIAYTrye HATIMHUM 3aXWCTOM MJIS IIUX BaKJIUBUX Opra-
HiB. fIK OCHOBa cKejieTa 3aMicTh XOpAM B XpebeTHUX icHye MiItHUI
xpebeT, IO MiCTUTHL y cO0i CIIMHHHI MO30K. ¥ IIepeJHbOMY Bimmijri
TPaBHOI cucTeMu (GOPMYy€EThCA ITEJIETHUN armapar, 1o 3a0esmeuye 3a-
XOILJIEHHSA, YTPUMAaHHA Ta MOAPiOHEeHHA 1:Ki.

Xopgosi + T'eomeTpia @ Tepmin «xopda» sacmo- ‘\I\OQQ?

cosyemovca 6 Jekiavkox Haykax i zanysax. IIlo osna-
uae ye noHamms 6 zeomempii?

3a AKMMM O3HAKaMU KAacUPikyoTb xpebeTHux?

3a HaABHIiCTIO IMejien xpebeTHiI mominAioTh, Ha bBbeswenennux i
II[enenopomux. Besmenenmui — xpebeTHi, y AKUX BiAcyTHi mrese-
nyu ¥ IapHi miaBIli, xopaa 30epiraeTbcd BIPOAOBIK YCHOTO JKUTTHA.
Y rpyni — miHOrm Ta MiKCMHHU, AKi BeoyTh BOOHWI CHOCI0 JKUTTA.
lenermni — xpebeTHi, Yy AKUX € BepXHA Ta HUKHA Iejena, 3yowu,
nmapHi KiHIOiBKH, agalTHBHA iMyHHa cHCTeMa, IO BiAmoBigae 3a
cuenupivauii HaOyTU# iMyHIiTET.

IMlenenu # mapHi niaBmni maroTh Xpawosi tTa Ricmkosi pubu. ¥
XPAIMOBUX pub (aKyJam Ta CKaTH) CKeJIeT YTBOPEHUN XPAIIOBOIO TKa-
HUHOIO, JIyCKa 3 MeHTUHY Ta eMaJi, 3A0p0oBi KPUIIIKK Ta IJaBaJIbHUI
Mixyp BimcyTHi. KicTKOBiI pubu MaioTh KiCTKOBUI CKeJeT, KiCTKOBY
JYCKY, 3A0pOBi KPUIIKU Ta IJaBaJbHHI MiXyp. 3a 0COOJMBOCTIMU
OyI0oBU ITapHUX ILJIaBIIiB KiCTKOBi pubu mominsaoTs Ha IIpomenenepux
pub ta Jlonamenepux. Y npoMeHemepux pub mapHi miaBii MamOTh
ONIOPHIi IIPOMEHi, a B JionaTellepux IJIaBIli y BUTJIALL TOBTUX JionaTei
3 OMMOPHUMHU KiCTKaMM!.

Bixg paBHiX JsomaTtemepux eBoJIOIiOHYyBanm J[8o0uwiHi pubu Ta
QomupuHnozi. XapaKTepHUMU O3HaKaM{ YOTUPHUHOTUX € [ABI Iapu
KiHI[IiBOK, AKi MmaioTh masibii. Ile masemHi xpebeTHi, cepen SAKUX 3a
0COOJIMBOCTSIMU PO3MHOMKEHHS Ta PO3BUTKY BUILIAIOTHL AMm@iOiil Ta
Amuiom. Ampi6ii, abo 3eMHOBOIHI, 30epiraroTh TicHUI 3B’SA30K 3 BOJ-
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HUM CEPEeIOBUIIEM, PO3MHOMKYIOTHCS Y BOJI1 3a JOIIOMOTOIO iKpH, Auxa-
IOTH 3a YYacCTIO JIeTeHb Ta MIKipu. AMHiOTH — THUIIOBI HaseMHi XpeOeTHi,
y SIKUX HasIBHiI 3apOAKOBi 000JIOHKM, 3aXMCHiI MOKPUBU, Ipyauuii (pe-
OepHUIl) TUN AUXaHHA. AMHIOTHU €BOJIOIIOHYBAJIM y ABi BeJIUKi IPyIIn:
3ayponcudu (Pentumnii i Ilraxu) Ta Cunancudu (Ccasmi). IIi rpynm
PO3Pi3HAIOTH 32 0COOIMBOCTAMY OyZOBU Uepena Ta MOKPUBIiB.

AuTAYe NUTaHHA & Yomy He mep3HYmb HO2U
6 ninzeinie?

KOopoTKO npo ro/ioBHe

) XOPOOBI - ue OBOGIYHO-CUMETPUYHI BTOPVMHHOPOTI TBapWHWU, BU3HAYarbHUMM
0O3HaKkaMu AKUX € xopAa, HepBoBa Tpybka, rMOTKOBI LWiNMHN, EHOOCTUIb Ta XBICT.
OCHOBHMMM rpynamMu XOpAOBUX € rONTOBOXOPAOBI, MOKPUBHUKM Ta XPEBETHI.

XpebeTHi — Le xopaoBi TBapuHKM, Ski MatoTb Yepen, xpebeT, wenenHun anapar,
napHi KiHLIBKX NS aKTUBHOTO PyXy, PO3BUHEHI rONMIOBHUI MO30K Ta OPraHn YyTTiB.

AifanbHiCTD

Haguanvne 3aedanna. IlJo 6idpisnae xopdoei meapunu? Inme-
JAeKkm-kapma 014 3anam’amoeyeanns. XopIoBi.

Possusanvrne 3a6dannsa. Yu ichyromsv nepeéazu xpebemuux no-
pienano 3 6eaxpebemuumu? IIpobremrno-nisHasanrvHa énpasa. Bio-
JIoTiuHe 3HAUEHHS O3HAK opraHisarii xpeOeTHUX.

Ilinnicne 3a6dannsa. Yu mae duxka npupoda c6010 6HYmMPIiULHIO
yinHicmb? Bnpasa 0aa eusnavenna. 1o rare «llinHicTs nuKOl npu-
ponm» ?

PesyabTaTr

OuikyBaHi pe3ynbraT HaBYaHHSA (Y4YeHb / yyeHuus...)

e BU3Ha4Yae 3micm ocHosHo20 rnoHsmms: XOPOOBI

e ¢popmynioe ni3HasansHy npobnemy: ans PO3B’A3AHHA TMPOBINEMWU wono
YCKMNaAHEHHs opraHisadii xpebeTHux

* 8uU3Hauae cymHicmb yiHHicHoi kamezopii: LIHHICTb OUKOI NMPUPOOU

Camo + ...

Camoopeanisauis. IIpoekmue 3a80anns. Bubupaio nocaimHuIbKuM
IIPOEKT.

Camonasuannsa. Ocobucmicne 3asdanns. Bmpaa. CrapaHHiCTB-
Hem0aIicTh.

Camoouinweannsa. [Ipoznosysanvre 3aedannsa. Tect. Xoprosi.

«Biology» § 12.1. Chordata.
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Tenep, Konu Mu Hag4yuUCA limamu 6 nogimpi, AK nmaxu,
nnasamu nio 800010, AK pubu, Ham He 8UCMAa4Yae 00H020:
HABYUMUCH XXUMU HA 3eMJi, IK N1lo0U.

bepHapo Loy (1856-1950) -
6pumarceKuli nuCbMeHHUK, iaypeam Hobenigcobkoi npemii 3 nimepamypu

§ 12.2. PUBUN. XPALLOBI PUBU

Y cBiTi yikaBoro! HaiimenIoo xpeGeTHOI TBAPUHOIO HAIIIOI ILJIaHe-
T € npicHoBomHa puba memonunpuc (Paedocypris progenetica), 1o
MeIlTKae y Boai TopdoBux GouiT Ha 0. Cymarpa. JloB:KMHA JOPOCIUX
ocobuH 1poro Bumy mo 10 mm, Bara — 6gm3bk0o 1 mMr. A yomy IIio
icrory BimHOCATH MO Pud?

3MICT

Aki 3araznbHi 03Haku pub?

Hapaxosyiors 0au3sk0 21 000 BugiB, sIKi JKMBYTh TiJILKH B MO-
pax i mpicHEUX BomoMmax. Yci i Buau o6’egHaHi y BeJIUKY 1 IiKaBy
rpyny PUBMA. Timno pub o0Tiune, 3a3Buuail BUAOBKEHE, Ma€ I'OJIOBY,
Tyay0, xBict. Ha rososi posramioBaHi oui, Hisapi, poToBuii oTBip i
3A0poBi misman a6o Kpumku. Ha Tyay06i mapHi (rpysHi Ta uepeBHi)
i HenmapHi (COMHHUNI, XBOCTOBUU Ta aHaNbHUI) naaeéyi. CnuHHUN
IJIaBeIb Ji€ AK cTadiyrisaTop BepTHUKAJBHOTO IIOJIOKEHHA, T'PYAHI —
JoIoMaraioTh 30epiraTu piBHOBATY # 34iMICHIOBATU MOBOPOTH, YePEB-
Hi — BUKOHYIOTHh POJIb cTabi/IidzaToOpiB rOpM30HTAJIBHOTO MOJOKEHHS,
a XBOCTOBUM — AJs 3OiMCHEHHA PyXy. AJie He TiJIBKU 3a JOIOMOTOIO
IJIABIiB pubu qo0pe miIaBamTh. BeJIUKy poJb y IIbOMY Bimirpae ma-
BasbHUM Mixyp. Ile opran pub, AKUil € TiZpocTaTUYHUM alapaToM,
a TaKoK Oepe yuacTh y AMXaHHI Ta yTBOpeHHi 3ByKiB. Tismo BKpu-
Te IIKipoio, IKa Mae€ CJIM30Bi 3aJi03M M JIYCKY. 3aJ03U BULLIAIOTH
caus, 1Mo 3axulnae pub Big MiKpoopraHidamMiB Ta 3MEHIIIYE TEPTS i
yac pyxy. Jycka 3axumiae tiso pub Bixg TepTsA, XBOPOOOTBOPHUX Mi-
KPOOpraHisMiB, MOKpaIye rigpognmHaMidyHi BJIACTHMBOCTI MOKPHBIB.

BusnauaibHOI OCOOJIMBICTIO KUTTEAIANIBHOCTI pub € BHYTPIIIHI
3a6pa. 1li mapHi opraHu yTBOpeHi 340pOBMMM AYyKKaMHU, Ha AKUX
poaMmimieHi 3sg0poBi meaocTKU i 3s0poBi THunHKK. ['azooOMin BigOy-
BAaETHCA B IEJIOCTKAX, TOMY BOHU MAalOTh I'yCTy CiTKY KPOBOHOCHUX
Kamnijsapis. 8 BHYTPIIIHLOTO OOKY 3A0POBUX AYI 3HAXOAATHCS 30pO-
Bl TMYMHKU, AKi BUKOHYIOTH POJIb (hiIbTpa i 3aXUINAIOTh HEJIIOCTKU
BiJT MOMIKOMKeHb. TpPaHCIOPT PEYOBUH 3IiHICHIOETHCA 3a JOIIOMOIOIO
3aMKHEHOI KPOBOHOCHOI cuctemMu. ¥ pub OgHEe KOJO KPOBOOOiry i
deorxamephne cepye. Pubu maroTs 6iuny ninito. et opran uyTra mae
BUTJIAA KAHAJBIIB Ha OiYHMX IOBEPXHAX TyJy0a I CIIpUiiMae pyxu
Ta Teuilo BOAM. 3aBASAKHU iii puOM BiguyBaroTh KOJMBAHHSA BOJM, Ha-
IpsaM Tedii, 3BOPOTHI XBWJIi Big mpemmeris, 1o momomarae im mobpe
OopieHTyBaTHCA HaABiTh Y KaJIaMyTHill BOi.
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CmiwHi BnpaBu @ Haszsimv puby, axa yocobawe 6oilosuil 6ud
36poi indiaHuie naemeHi anaui:
A puba-meuw B puba-monrom B puba-wabas T puba-monopukr

AKi 0cob6/mBOCTi 6ya0BU 1 KUTTEAIANBHOCTI XPALWOBUX pU6?
OsHakaMm opramizarii mmx pub €
BificyTHiCTh 3A0POBUX KPUIIOK, ILJIa-
BaJILHOTO MiXypa, HEBUCOKA IIIBUI-
KicTh KpPOBOOOiry ¥ HUBBKHUU DPiBEeHb
0o0MiHy peuoBMH. ¥ MOPAX CydYacHi
XPAIMIOBI pubU yCIIiITHO KOHKYPYIOTH
3 mnpomeHemepumu. I[bomy cmopus-
IOThb pAx 0i0JOTiYHMX OCOOJIMBOCTEM:
BiTHOCHO 61J11,_m1 PO3MIPH TONOBHOTO /' o hoon s w63 xaicm;
MO3KY, B3HATHICTH N0 TPUBAIOTO TO-  4_ oui5_ puno; 6 — 36p0si wint-
TIONYBAHHA, CTIHKICTD IMYHHOI CUCTe- - 7. 8 — crummi nnaeui: 9 — 2pyoHi
MU, AULA MAIOTbh DOTOBY KalCyJdy W nnasui (mapHi); 10 — depesHi nnasui
BEJIMKUU 3amac INOXHUBHUX PEUYOBUH, (napHi); 11 — xeocmosuli rnnaseus;
BHYTPIIIIHE BalJifHEeHHA, NIPAMUN 12 — aHanbHUl nnaseyp
PO3BUTOK. PO3MHOKEHHS XPAMIOBUX
pub BimOyBaeTbca silyegidkniadannam (3apogOK PO3BUBAETHCA I103a
MaTEePUHCHKUM OpPraHiZMoOM) Ta H#U60podiHHAM (3aPOJIOK PO3BUBAETHCA
BCepeIWHI MaTEPUHCHKOT0 opraHiamy). o xpammoBux pubd HAJIEKUTH
IeKiJIbKa I'pyI, cepel AKUX HaWBIZOMIIIL aKyJau Ta CKaTH.

In. 126. 3osHiwHs1 6ydosa aKynu:

Yum aky/au BigpisHAIOTLCA Big cKaTiB?

Axynm — xpaw,08i pubu 3 o6mivHum 6udos-
acerHum misom. BIIbIIICTh aKyJI — XMIKaAKH, AKi
MalOTh OeKiJIbKa PANiB Oy:Ke TrocTpux 3y0iB.
Tio BKpuTe JIYCKOIO, III0 MA€ JeHTHUH I eMaJib.
I1i pe4oBUHM HAZAIOTH JIYCIi TBepHocTi, mjo 3a- M- 127. KampaH seuqal-
Beameuye MIA AKYJIH 3aX1CT Bill XMKaKiBimapa- HUU, @00 Mopcbkul nec
3UTIB Ta HE CTBOPIOE MEPEITKO AJIA MIBUIKOTO
pyxXy. AKyJau He MalOTh ILJIAaBAJIbHOTO Mixypa I
1100 He IIOTOHYTH, IIOBUHHI BECh Yac PyXaTHUCh.
Kpim Toro, TifibKU 3aBASAKMN BEJUKiH IIIBUIKO-
cTi ixHi 3a0pa OMHBAIOTHLCSA HEOOXiTHOIO mJIs
OUXaHHS KLIbKicTIO Bogu. AKyJau Haa3BUUali-
HO KOPOTKO30pi, ajie MaloTh IPEeKPaCHUMN HIOX i
nmobpe posBuHEHY Oiuny JiHit0. HaiiBigomimmumu
3 aKyJ € KUumoéa u 6esemeHCcvbKa aKyau, ki
JKUBJIATHCA IJIAHKTOHOM, a TaKOMK XMiKI I
He0e3MeuHi A JIOAWHU aKyJdu — aKyJla-Moaom Ta eesuxka 0ina
axyaa. TunoBuil NpeacTaBHUK XPAIMIOBUX pubd kampawn 36uiaiiHuil,
AKUN Memrkae 1mooan3y YopHOMOPChKOTO y30epex:ka YKpaiHu.

Cratu — uye xpauw,08i pubu 3i CNANWEHUM WUPOKUM minom. ¥ BCix
CKaTiB TPYAHI TMJIABI[I 3pPOCTAIOTHCA 3 TOJIOBOIO, COMHHI I XBOCTOBi

In. 128. Xeocmokorn
38uyalHudl,
abo mopcbKul Kim
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IUIaBIIL OysKe MaJli, aHAJbHUX ILJIaBI[iB HeMae. PoToBuil oTBip, Hismpi i
3A0pOBi HILJIMHY PO3TAIIIOBAaHI Ha YepeBHOMY OOIli Tijsia. ¥ ckaTiB HeMae
rocrpux 3y0iB, a IMIKipa y HUX TJIagKa. DBiJbIIicTh CKaTiB MaJOpyXJIu-
Bi, MeIIKaoTh Ha OHi (x80ocmokos 36uuaiiHuil) i guiie nesaki (marma)
BiJIbHO IIJIaBalOTh y TOBIII BoAu. ByBaioTh IpencTaBHUKHU 3 I[IKABUMU
HazBamu. Hanpukmnazn, mopcvkuil kim, puba-zimapa, puba-nuika, cKa-
mu-memeauKu, MOPCbKa JUCUUS, MOPCbKUIL OUAB0J TOIIO.

XpAwosi pubu + ®isuka @ Ceped mopcvkux pub Hailbiavuia Ha-
npyza eileKmpuyHozo CMpymy, AKUil 8upolasLi0Mmyb eleKmpuiti opza-
HU, Y MAPMYPOB020 eleKkmpuinozo ckama — Oinvwe 200 eonvm. [Iasa
4020 imM Us erekmpura?

KopoTKo npo rosnoBHe

)  PWUBWU — ue XonogHOKPOBHI TBapWHMW, NPUCTOCOBAHI A0 XUTTS Y BOAHOMY Cepeno-
BuLLi. BusHayansHuMn o3Hakamu pmb € obTiuHa cpopma Tina, nnasui, nycka, nna-
BanbHUN Mixyp, 396pa, ABoKamepHe cepue, GiyHa niHis.

) XPALWLOBI PUBU — ue pubun, Aki MatoTb MacMBHUIN XPSILLIOBUMA CKereT, Hecume-
TPUYHUIA XBOCTOBUI MaBeLpb i XKUBYTb 30€06iNbLLIOro B COMOHIN BOAI.

) OCHOBHVMMU rpynamu XpsiLLloBUX pub € akynu Ta ckaTti.

AifanbHICTD

Haguanvne 3a8danns. IJo 6idpisnae pub 6id inwux xopdosux?
Onopna diazpama «Crenem pubu». Pubu.

Possusanvre 3asdannsa. Yu moixna 6idpisnHumu xpawoeéux pubd
610 iHwux pub 3a ocobrueocmamu 6ydoeu? Ilpaxmuuna énpasa.
BynoBa xpsamoBux pub (Ha OIpUKJIaLi KaTpaHa 3BUUYAWHOIO).

IlinnicHne 3a60anHna. AKki ocobaueocmi imynimemy axya? Bnpasa
ona cnpuiimaHHs. «BueHi podramanm TaEMHUIIO CTIAKOTO iMyHiTeTy
aKkyJI».

PesyabTaTr

OuikyBaHi pe3ynkTaTyv HaBYaHHA (Y4eHb / yyeHunus...)

» onucye: o3Hakn PUB, ocobnueocti XPALLOBUX PUB
* 8u3Hayae memy ma ¢hopmysoe cmpameeiro: PO3B’A3AHHA NMPOBJIEMMU npo Bia-
MIHHOCTi XPSILLIOBUX pub Yy B3aEMO3B’A3KY 3 BOOHUM CMTOCOBOM XUTTS

* cripuliMae HacmaHo8y ma 8ucroemoe MipkysaHHs: npo LIHHICTb OWKOI MPKU-
POMW Ha npuknagi ocobrnmBocTen akyn

Camo + ...

Camonasuannsa. Pezynamuene 3agdanus. CaMOKOHTDPOJIb HABUYAIIb-
HOI AisgJIbHOCTI.

Camoouyino8aHuts. 3a80aHHs 018 po3nidHasarnHs. Biomoriuui oco-
O0JIMBOCTI aKyJI Ta CKaTiB.

«Biology» § 12.2. Fish. Chondrichthyes.
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Y nmaxis € kpuna, y pu6 - nnasyi,

a 8 nodeli - eus4eHHA Ui Ni3HAHHA npupodu: ye ixHi kpuna.
Xoce Mapmi (1853-1895) -
Ky6UHCbKUU NUCbMEHHUK

§12.3. MPOMEHENEPI PUBU

MisHaemo! ¥V pub me € aycka. Boma cmopuse mia-
BaHHIO, BU3HAUa€ 3a0apBJeHHSA, 3aXWUIA€ BiJg XBOpPoO
TOIO. 3a JIYCKOI0 MOJKHA BU3HAUUTU I BiK pubu. 3a
PiK, AK mpaBmo, (JOPMYETHCSA OJHE IIMPOKE M OmHe
BY3bKe KijgbIlle. A 1110 Take jgycka?

3MICT

AKi 0cob6/mnBOCTi 6ya0BU 1 KUTTEAIANBHOCTI NPpOMEHenepux?

HaiiicTorHimma ocobauBicTh IIpo-
MeHeIllepux — PO3BUTOK KiCTKOBOI
TKaHWHM, IO MIIHIIIA Big XpsSImo-
Boi. Bona yTBOPIOE KiCcTKOBIi cKeJerT,
IIpOMeHl IJIABIIB i JYCKY. Crenet
KiCTKOBUM, JIETKUI Ta MIiITHUH, Mae
TpU Bigminm: udeper, xpeber i cke-
JeT ILIaBI[iB. Yepem CyIiJIbHUN 3
PYXJIUBUM IIIeJIEITHUM AamIapaToM, In. 129. 3osHiwHs 6ydosa piykogo20
o 3abesnedyye JKUBJIEHHS, KOB- OKyHsi: 1 — pom; 2 — o4i; 3 — HI30pi;
TaHHA Ta AUXalbHI pyxu. Xpeber 4 - 370posa Kpuuika; 5— epyOHi ninas-
€ OCHOBHM CKEJEeTOM 1 yTBopeHmit Ui 6— YepeeHinnasyi; 7 — biuna nivis;
Xpe6I_LHMI/I V npomeHemepux pub 8- aHanf,Huu rnnaseup; 9v— CrUHHUU
BCi mIaBIi 3 KicTKOBUMH IPOMeHs- nnaeeup; 10 — xgocmosul nnasey.
mu (paxgianissmu). IlapHi rpyaHi # yepeBHi maaBIli 3’€IHYIOTHCA 3 IIO-
sscaMu KiHIIiBOK, a HemapHi — 3 BigpocTKamMu XpeoOIriB.

JIycka npomeHenepux pub — Iie IMOXiAHI IMKipy 3 KiCTKOBOIO TKAHU-
HOM0. {71 JTyCKM BJIACTUBUI PiCT 3 YTBOPEHHAM PivyHUX Kijerb. Kinab-
KicTh JIYyCOK 3 BiKOM He 3MIiHIOETBHCS, a po3Mipu 30iabimyioTbesa. 1Mo
I[iKaBO, JYCKa cTae OiJIbIIIOI0 He uepes IPUPICT M0 Kpasax, a BHACIIIOK
BUHUKHEHHA MOJIOAUX JIYCOK OiJIbIIIOTO PO3Mipy, AKi HapoCTalOTh ITi[
crapuMu. Tomy JycKa 3 KOJKHIM POKOM CTa€ BCe TOBIOI0. 30iIbIITeHHS
Baru KiCTKOBOTI'O CKeJjieTa 3yMOBUJIO MOABY B OiJIBIIIOCTI TpoMeHenepux
IJIaBAJILHOTO MiXypa, I1I0 30iJbIITy€e «ILIaBYYiCThb» i 3maTHiCTH pub IO
pisHuUX mMaHeBpiB. KopucHuUM «HambaHHAM» MpOMeHelepux € i 3sa0poBi
KPUIIIKH, AKi 3aXUIAI0Th 3s0pa Ta 0epyTh y4acTh y 3AiliCHEHHI BIUXY
1 Buauxy. IIpomeHenepi BiiKJIama0Th AJA PO3MHOKEHHA iKPY, MalOTh
HeIPSAMUUA PO3BUTOK (iKpa — JIMUYMHKA — MaJIbOK — JOPOCJi 0cOOMHMU) i
30BHIIITHE 3aNJIigHEeHHI.

Pubu + Megia & Oceneduesuil xopoarv uybamuil 8u-
pocmae 00 8 m i € HAildOBULOI CYULACHOK NPOMEHEnepo
puodomw. It we nazusarwmbv puborw-6ecsom, puborw-pemeHem,
puboto-cmpumepom. Ilikaso, a womy puba-cmpumep?
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AKi ocHOBHI rpynu npomeHenepux?

IIpomeHnemepi xapakTepuU3yIOThCSI BeJNKOIO Pi3HOMAHITHICTIO
TpyI, BiApidHAIOTHCA 3a PO3MipoM, (POPMOIO, KUBJIEHHSIM, OYyI0OBOIO
ILJIaBIIiB.

Yci Buagm mpomenemepux pub IMOAiNIAITH Ha ABI rpymnum: Xpsalre-
kicTHi i HoBomnepi. Xpawexicmni pubu MaioTh CKeJIeT 3 XPAIIOBOI Ta
KiCTKOBOI TKAHWHU, POT 3HU3Y I'OJOBU, XBOCTOBUM IIJIaBeIlb Pi3HOJIO-
nateBuii. IIpukiaagom pub miel rpynu € Ocemponodioni (6inyza, oce-
mep, ceapioza, cmepaadsv). Ile moHHi pubu, POT 3 ByCUKaMu, y3JOBIK
Tijla pAJ TOBCTUX JIYCOK, YIIPOJAOBIK IKUTTA B30epiraerbcsa xopja.
BinbiricTs — mpoxigHi pubu, KUBYTH ¥ MOPSAX, 8 POSMHOKYIOTHCA B
piukax.

In. 130. PisHomaHimHicmb rinasyie pub: 1 — puba-micsaup; 2 — myHeup;
3 — puba-8ydurnbHUK; 4 — MOpCbKUU KOHUK; & — puba-Kpunamka; 6 — nemroda puba

Hosonepi pubu maioThb CKeJIeT i3 KiCTKOBOI TKaHWHU, POT Ha IIe-
penHili yacTHWHI I'OJIOBU, XBOCTOBUU IIJIaBellb piBHoJionareBuii. o
HOBOIIepuX pub HaeXKaTh TaKi pAnu, axk: Oceneduenodiori (ocenedui,
capduHa, Kiavka), Jlococenodioni (kema, zopbywa, ¢openv), Kopono-
nodioni (koponu, aaw, AuH, Kapaci), OkynenodioHi (okyHi, cydak,
ilopac, ckymOpii, myHuyi) Ta iH.

Aki ocob/mnBocTi opraHis 4wyTTa pn6?

Oui pub He MAalOTh IIOBiK, a OymgoBa OUYHOro AO0JyKa 3a0esmeuye
3IaTHiCTh 0aUUTH BCe, 110 Big0yBaeThcA M0 OOKaxX, yropi, yHu3y i Ha-
BiTH mosany Hei. AJle TiIBKY Ha KOPOTKi BimcTawi, 3asBuuaii 0JI13HK0
IBox MeTpiB. Opranm HIOXY — HEBEJIMKi MiIlleuKwu, IO BiIKPHUBAIOTh-
cs Ha30BHI uepes3 Hi3api Ha roJsosi. Yepes HUX BXOAUTH i BUXOIUTH
BoJla I MpUHOCUTH iH(opMaIlio npo BMicT XimMiuHuX peuoBuH. Hiox
IToOpe PO3BUMHEHUN Yy BCix pub, momomarae iM 3HalTH XKy, PO3Mdi3Ha-
TH BOPOTa, BUBHAUUTH HAIIPAMOK PYyXy. 3JaTHiCTL pubd M0 BiguyTTs
XiMiuHNX cHUTHaJIiB JoOpe iJIOoCTpye JOCOCh, AKUM BU3HAUYa€ 3a Xi-
MIiYHIM CKJIAQZIOM caMe TOH CTPYMiHb, e KOJNCHh HAaPOAUBCS 3 iKpU.
Pubu maioTs cmenmu@ivuHMii oprad uyTTd — OiuHy JiHilo. 3aBOAKU i
BOHU BiguyBailOTh KOJUBAHHS BOJIM, HAIIPAM Tedii, 3BOPOTHiI XBMJIi
Bim mpemMertiB, IIfo momomarae iM JoOpe OopieHTyBaTHCsS HaBiTh B Ka-
JaMyTHi# BOgi.

Cepen mpomeHemepux € 0araTo BUIiB, 3JaTHUX BiguyyBaTH eJjeK-
TPUYHI ITOJA Ta BUPOOJIATU eJeKTpuuHuit crpyMm. HaiiBimomimnti — 1me
eJIeKTPUYHUKN BYIOp, €JIeKTPUUYHUHN coM, puom-moski. HaimoTy:x-
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HIINIUM [3KepejioM CTPYMYy O30pOeHUU enekmpuyHuil 6yzop. Horo
eJeKTPUYHI OpraHu 37aTHI gaBaTu cTpyM Hanpyroio mo 500 BosabT!

MpomeHenepi + /litepatypa @ «..Pubuna
8UOIUCKY6ALA NPOMU COHUSA, 201064 L CNUHA 8
Hel Oyau memHO-QioremosumMu, a WUPOKL CMY-
2u Ha O0oxkax 6udasanucs 6 COHAYHOMY NPOMIH-
Hi 6.2i00-6y3xoeumu. Ii doszuil, ax Oeiic6onbHa
Oumka, i 3azocmpeHuil Ha KiHUi meuw ckudascs
Ha panipy..» (E. I'eminzeeit. «Cmapuii i mope» ). [{a onucana pubu-
HAQ — aMAAGHMUYHUL OAKUMHUL MAPIIH, 30aMHULL 3MIHIO8AMU CBOE
3abapsieHHa. Axum wunom?

KopoTKoO npo ronoBHe

) TMPOMEHEINEPI — ue rpyna pub, y SIKMX KiCTKOBMI CKEMeT, nnaBLi 3 KiICTKOBUMU
NPOMEHSIMM, KICTKOBA JTyCKa Ha Tifi, NnaBanbHUA Mixyp, 310pOBi KPULLIKA.

) OcHogHi rpynu npomeHenepux: Ocetpo-, Ocenegue-, Jlococe-, Kopono- Ta OkyHe-
noaioHi.

) OpraHu yyTTd pnb marTb 0COBNMBOCTI Yy 3B’A3KY 3i CNpUMaHHAM iHdopmalii 3
BOOHOIO CepenoBuLLa.

AianbHIiCTb

Hasuanvne 3asdanns. IJo eidpidnae npomenenepux pub 6id
xpawoeux? Ppeitm 0aa noacHenHs. IlpomeHenepi Ta XxpaAmoBi pudu.

Possusanvhe 3agdannsa. Aki ocobrueocmi 6ydoéu npomenenepux
noé’a3ani 3 npucmocyeéannam 00 6001020 cepedosuwa? JIABOPA-
TOPHA POBOTA 12. 3oBHimHsa O0ynoBa OKYHA PitK08020.

Ilinnicne 3a60annsa. Yu 6 ycix pub € naasanrvrnuil mixyp? Bnpa-
6a 0aa peazysanns. IlnaBanbHUI MixXyp, OygoBa Ta QyHKIILII.

PesyabTaTr

OuikyBaHi pe3ynsTaTv HaBYaHHSA (Y4eHb / yyeHuus...)

* nosicHoe: ocobnusocTti MPOMEHENEPUX PUB

» opeaHizogye cmpameeito: PO3B’A3AHHA MPOBIIEMW npo npuctocoBaHicTb Oy-
[OBU OKYHS PIMKOBOrO A0 XWUTTS Y MPICHNX BOJOMMaXx

+ peazye ma nosicHioe HacmaHosy: npo LIHHICTb OUKOI NMPUPOOW Ha npuknagi
NPUCTOCYBaHb MPOMEHENEepPUX A0 Pi3HNX YMOB BOAHOIO CepeaoBuLLa

Camo + ...

Camonasuanusa. Komynikamuene 3asdanus. Kpocsopn «Hayka
mpo pub».

Camoouinioeanns. Penpodyxmuene 3aedanhnsa. IlpucrocyBanHA
IIpOMeHeIepux.

«Biology» § 12.3. Actinopterygii.
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HaiidaeHiwi doka3u icHyeaHHs
HA3eMHUX 4OMUPUHO2UX NOX00AMb 3 0e6OHY.

[xeHipep Knak (1947-2020) -
6puMaHcbKa NaneoHMOo102UHs, 00CIOHUYA HOMUPUHO2UX

§12.4. IONATENEPI

LikaBo! 1938 poky B Iuailicbkomy okeami 6insa ru-
piaa piukm YanymHa pmbajKu BUJIOBUJIN He OaueHy
paHilie BeJUKy puOy i nepemaau ii ;o Myserw, Kypa-
TopoMm Akoro 6yima M. Koprai-Jlatimep. HaykoBuiia
mepenajga CBOI MaJIOHKHM Ta 3HaXilKy mpodecoposBi-
ixtiomory I:x. Cwmitry. Ilicna mociigskeHb HAyKOBEIlb 3PO3YMiB, IO
puba HaJIeKUTH A0 IeaakaHTiB. Ili icroTu TpuBanmuit uac BBasKaaucs
BUMEPJUMHU I OyJIu BimoMmi HayIli JuIlle 3 BUKOMHUX PEINTOK. 3Halige-
HY puOy Ha3BaJU Jamumepico. Y 4oMy K I[iHHIiCTb IILOTO BifKpuTTs?

3MICT

AKi ocob6/mnBoCTi A0ONaTenepux? ©) ©)

JIOITATEIIEPI Bimomi i3 cepenmum paHHBOTO
IeBoHy, ToOTO 6am3bK0o 300—400 MJIH POKiB 10
Hamoi epu. ¥ ckjaani rpynu I[esnaxanmonodio-

Hi, [Jeoduwni Ta Hasemni yvomupunoezi. JocJri-

IKeHHA OCOOJIMBOCTEH JIoIlaTellepux J03BOJIAE

3PO3YMITH 32KOHOMIDHOCTi eBONIONIl HAa3eMHUX 1, 137 1_ ;oname-
xXpebeTHUX, bopmyBaHHA I’ ATUNANUX KIHIUBOK,  nenui: 2 — npomene-
Ha3eMHUX OpPraHiB UyTTdA, JEreHeBOr0 AUXAHHSA neputi
TOIIIO.

HaiixapaxkTepHimioo o0co0JMBiCTIO JomaTerepux € OyaoBa MapHUX
miasiiB. OmopHi Jomari IpygHMX i YepeBHMX IJIABI[IB — OOBri Ta
pyxoMi, iXHi#l BHYTPIITHIA CKeJIeT CKJIaNaeThbCA 3 JOBrMX KicTok. Jlo-
marenepi IJIaBIi MaOTh M’ 34, IO 3HAXOOATHLCS II03a TijioM. BoHu
3a0€e3IIeUyI0Th PYyXHU, AKi JO3BOJISIOTEH i3 CHJIOI0 BiJIIITOBXHYTHCS Bil
OIIOpH.

IIle omuieio ocobamBicTIO Jomarenepux pub € XoaHu — BHYTPIII-
Hi Hizapi (cyuacHi saTtumepii ix yrpartwmim), 1o 3’€IHYIOTH HIOXOBIi
MIiIIIKX 3 POTOBOIO ITOPOKHUHOIO. ¥ TBOPUJINCS B IIPOIleci eBOJOIil y
3B’A3KY 3 BUHHKHEHHAM HOTPeO0M MOCTiHO ab0 IepiogmdyHo AuXaTu
IOBITPAM i3 3aKPUTHUM POTOM. 3aBASAKHU IIOSABiI BHYTPINIHIX Hi3ApiB
PO3BUBAIOTLCA OAHA abo MBI KomipuacTi JereHi, Big0yBaeTbesa opmy-
BaHHS OKPEMOTO JIETEHEeBOTO KoJia KPOBOOOiry
Ta MOMJiJ IepeAcepas Ha aBa Bimgmiau.

/lonaTtenepi + Feosnoria & Yomy odun i3
nepiodie naneo30ilcbKol epu Ha36aiU 0e60HOM?




AKki ocob6/mnBOCTI LLenakaHTONOAIGHUX?
CyyacHi 1eJlaKaHTOIOiOHI — 1Ie
HaligaBHIIII JiomaTenepi, 1o He 3MiHU-
aucsa mporarom 400 minbiioHIB POKiB.
Came mo 1miei rpynu HajIe)KaTh ABa HU-
HimmHi Bugu: Jamumepia womopcvka
ra Jlamumepis iHdoHe3illcbka. Bara
nux pub Moxke caratu 95 Kr, JOBKMHA
riza Bimx 100 mo 180 cm, a TpuBaIdicTh In. 132. Nnasui namumepii:
#&uTTa — 1o 100 poxis. Ili opramismm 7~ 1epeOHit ma 3adHiu crukHi;
MAalOTh AHATOMIUHI CTPYKTypHu, 1[0 He 2 X60CMOBUU; 3 — aHanbHUU;
OyBaloTh y JKOMHOI 3 TPYIl TBApWH. 4 — MapHi YEPEGHI; 5 — NapHI
Haii6ineimn sckpaBa XapaKTepPUCTH- 2PYOH
Ka IeJJaKaHTiB — HAABHICTh Y HUX cHeNu()iuHUX JIOMATEeBUX ILJIaBIIiB.
Ilonopwu Te, mio Ii IIABII MAalOTh PAM 3arajJbHUX O3HAK 13 ILJIaBIAMU
iHIIUX JIoTIaTenepux, *KOAHA iHIIa rpyIlla He Ma€ Bigpasy ciM maBIliB
Takoi OymoBu. IlapHi nmiaBIi meJaKaHTIB OiATPUMYIOTBCA CBOEPiIHI-
MU KiCTKOBUMU IOSICAMU, TOLIOHUMMU IO IIJIEUOBOTO I TA30BOIO IIOSCiB
Ha3eMHUX YOTUPUHOTUX. 3aMiCTh XapaKTEepPHOTO IJis BCiX XpeObeTHUX
TBEPAOro xpedTa B JaTuMepPil HaABHA TOBCTOCTiHHA €JIaCTUYHA TPYO-
Ka-xopha, IIOPOKHMHA KOl 3alloBHeHa JKMPOM. IXHifI uepem ckJja-
ITaeThbCs 3 OBOX YACTUH, 3’€IHAHUX PYXJUBO, IIIO0 HO3BOJISIE icTOTaM
IMIUPOKO BiIKpHMBATHU POT Ta moimaTw Beaumky s3moduu. IIpeaxku jatu-
Mepil MorJu AuxXaTu AK 3a JOIOMOTOI0 3s0ep, Tak i armochepHUM
KHCHEM 3a Aomomoror JjereHb. IIpoTe cyuacHi jslaTuMepil He MOXKYTH
OUXaTH aTMOoc(pepHUM KIUCHEeM, iXHi JiereHi 3amoBHeHi ;Kupom. Jla-
THUMEepPil MalTh eJIeKTPOUYTJINBY CHUCTEMY, IKa € 3aCO00M eXOJIOKAaIlii
IJIsI OPI€EHTYBAHHSA B TeMPSBi Ta IOJIOBAHHSA 3a 3J00MUYYI0, OCKiIbBKU
BOHU € XM)KaKaMU. : <

/lonatenepi + Neorpadia & Yomy odun iz sudis
aamumepiit ompumas 6udosy HA38Y «KOMOPCbKA»?

AKi 0c06/MBOCTi Ta PiSHOMAHITHICTb ABOAULLIHUX?

Jl600uwni 06’eqHYIOTH 6 cyuyacHUX BUIiB, PO3IOAiJIeHUX Y IBi Ipy-
nu: ABO- (IIPOTOIITEPH, JJYCKOBUKHU) Ta OLHOJIereHeBi (porosyodu). ¥Yci
BU/AU MOMUIMPEHI B MPiCHUX BOJOUWMAX, IO IIEePiOANYHO IepecuxaioTh.
Tomy mBOAMINHiI, KpiM 340pOBOro, MalTh Ile I JiereHeBe MUXAHHSI.

In. 133. eoduwHi: 1 — nyckosuk; 2 — poeo3yb; 3 — npomonmep
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Benukuit KomipuacTuii miaaBaJbHUN MiXyp II€EPeTBOPEHUN Yy JieTeHi
IJISI UXAaHHS aTMOC(EePHUM IOBiTPAM. ¥ 3B A3KY 3 IIUM Y HIUX PYHK-
IIioHYE JiereHeBe KOJIO KPOB0ooOiry, a mepencepas YacTKOBO PO3ijeHe
Ha MpaBy U JIiBy YacTMHU. Xopjaa AoOpe po3BUMHEHA ¥ 30epiraerncs
MIPOTATOM YChOTO JKUTTH. .

Y piukax AQpuUKH MeIIKaloTh npomonmepu. IxHA xapakTepHa
0CO0JIMBIiCTD — 34ATHICTH BOAJATU B CILUIAYKY IPU IIepPEeCUXaHHi BOMIO-
MU, ajie KalcyJjau He YTBOPIOIOTh. ¥ HEIPOTOUHUX Bomoiimax IliBaeH-
HOI AMepUKM MeNIKaloTh Jyckosduku. Ilix uac mepecuxaHHa BOJONMU
puba pue «crajbHe THi3[I0» Ta BIAJA€E B CILUIAYKY I IIOBHICTIO IIEPEXO-
IUTH Ha TUXAHHA MOBITPAM. A B OKpeMHUX piukax ABcTpaJiil KUBYTh
pozo3ybu, y AKUX 3 yCiX ABOAUMIIIHMX HaNKpallle po3BUHEHi 3a0pa.

KopoTKoO npo ronoBHe

» JONATEEPI - xpe6etHi opraHiamu, 0CHOBHUMM OCOBIIMBOCTAMM SIKUX € fona-
TenoAibHi NapHi KiHLiBKX Ta BHYTPILLUHI Hi3pi-X0aHu.

) [NpeactaBHMKaMu LienakaHToONodibHNX € ABa BUAW NaTUMeEpIn.

) Y rpyni ABOAWLLHMX NPOTOMNTEPW, NYCKOBUKM Ta POro3you.

AifanbHiCTB

Hasuanvne 3asdaunnsa. IJo eidpisnae nonamenepux? Onopha
cxema «Tpu xkonvopu» 0as ananidy. Jlomaremepi.

Possusanvhe 3agdanna. Yomy cucmemamuru poszaadaroms 0aé-
HIX nonamenepux AK 6UuXiOHYy zpyny 6cix womupuHozux (Ha3em-
Hux) xpebemnux? IIpo6emrno-nisnasanvHa énpaga. Bynosa mapHUX
IIJIaBI[iB IPOMEHeNepUX Ta JollaTelepux.

I[innicue 3a60annsa. CydyacHi menakanTu — «XKuBi BUKomHi». Ile
pigkicHi KuBi icTOoTHM, IO TPAKTHUYHO He 3MiHMIUCH yrpomos:x 400
MiJIbIIOHIB POKiB. ¥ 4OMYy LiHHIiCTh IIMX TUBHUX IPEICTABHUKIB TH-
Kol mpupomu? Bnpasa 0nsa nepexonanocmi. Pig Jlatumepisa: Bcboro
IBa BUIU.

PesyabTaTr

OuikyBaHi pe3ynsTaTyv HaBYaHHA (Y4eHb / yyeHunus...)

« aranisye: ocobnusocti JIOMATEINEPUX
« ananisye pesynsmamu: PO3B’A3AHHA MPOBJIEMMW npo oco6nusocti 6yao-

BU NnaBLjiB fonartenepmx
- gusiensie nepexoHaricms ma o6rpyHmosye: LIIHHICTb OUKOI MPUPOMOM ha
npuknaai natumepin
Camo + ...
Camonasuannsa. Ilisnasanvhe 3a80anns. IlpaBuiio-opieHTHD
«Knacudpikaiisa».
Camoouinoearnns. IIpodykmueHO-KOHCMPYEALbHEe  3A80AHHS.
IIpucrocyBaHHsa JonaTenepux.

«Biology» § 12.4. Sarcopterygii.
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CTopiHKa inrocTpauin
P ,

In. 134. PisHomaHimHicmb aKyr:
1 — sesilemeHcbKa aKyrna-mMosiom (Ha 20/108i Mae efleKmpuyHi opaaHu,

w0 er1oemnms efnnekmpuyHi po3psdu e 1/1000000 eonibma); 2 — akyna-aHeaes
(npudoHHa akyna, nodibHa 00 ckamis); 3 — aKyna-rusiKoHic (Mae 8yCUKU 3 efleKmpo-

peuenmopamu); 4 — eerilemeHcbKa aKyrna (XKueumbCsl M/1aHKMOHOM, 3a8008XKU
00 12 m y 0oexuHy); 5 — kumoea akyna (Halbinbwa ceped pub, 3agdoexku do 20 M,

XXusUmMbCS nraHKmMoHom); 6 — cipo-brnakumHa akyrna, akyrna-mako
(Hatiweudwa 3 akyr); 7 — aKynna MopcbKa nucuusi (Mae Hatdoswutl xeocmosuul
nnaseuyp, SKUM ar1ywums puby rid Yac nonteaHHs); 8 — mueposa akyna
(Haubinbw HebesneyHUl eud akyri, 3ae8008XXKu 00 9 M)




In. 135. PisHomaHimHicmb ckamig: 1 — mopcbkull Kim, abo xeo0cmoKors
(e Uy HYopHomy mopi, mae xeicm i3 3a3yOPEHO0 20/1KOK | 0mpymoro); 2 — puba-nusika
(3asdoexku 0o 6 M); 3 — ckam MopchKa nucuuys (e U 'y YopHomy mopi, iHwa Ha3sa
ckam Korrodkyeamuldl); 4 — puba-aimapa (8upisHsiembcsi 8i0cymHicmro 080s10Mamego20
X80cmo8oeo nnasys); 5 — maHma, abo Mopcbkul dusieos (Halbinbwud 3i ckamis,
3a8008xKu 00 7 M); 6 — eflekKmpuYHUU cKam (Mae efieKmpuYHi opaaHu,
wo ymeoproroms po3psdu 6nussko 70 B)

In. 136. PisHomaHimHicmb rnpomeHenepux pub:

1 — ocenedeuyp YopHomopchKuli (psid OceneduyenodibHi); 2 — 10cocb YHOPHOMOPChHKUU
(ps10 JlococenodibHi), 3 — kopon 3gudatiHull (psid KopornonodibHi); 4 — com 3guqaliHull
(psi0 ComonoQibHi), 5 — wiyka 38uyatiHa (psi0 LLykonodibHi); 6 — sayzop 3sudatiHuli (pso
ByeponodibHi); 7 — cydak (pssd OKyHernoQibHi); 8 — buyok piykosuli (psi0 OKyHernoOibHi);
9 — kambarna (psi0 KambanornodibHi)
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Y monodocmi eoHu 8edyme 800HuUll cnocib xxummas pu6 i nuwe
32000M 1i020 MOXXHA HA38aMU «3€MHOB00HUM,

Anbgpeo bpem (1829-1884) —
HiMeUbKuli 3007102, MAHOPIBHUK

§ 12.5. AM®IBIi
LikaBo! Bimomo, 110 ymoBu icHy-
BaHHS y BOJI M Ha CyXOmoJii PidKo
BigpisHaioThCcA. $IKi ocobamBocTi
3a0e31euyioTh icHyBaHHA aM(ibiii B
yMOBax Ha3eMHO-BOJHOT'O CEPETOBU-
mia icayBanHA?

3MICT

Aki ocob/mnBocTi 6ya0BU 1 KUTTEAIANBHOCTI amPibin?
Tino amdibiii Mmae rosioBy I TyJiy0, a OCh XBiCT € JuIlle ¥ XBOCTa-

Tux am@ibii. Ha rosoBi posramrosani oui,

Hisapi, por, GapabaHHa

nepetuHka. Ha Tyny06i — mepemHi # 3amHi m’aTtunmaai KiHIIBKH.
KinmiBKku MamoTh TPU Biamiim: mepenHi — miede, mepeqmivuud i

KHCTh, 3aJHi — CTEerHo, roMiJIKa ¥ cToIa.
Y baraTrbox am@ibiii MiK maIbIAMU KiH-
IiBOK € maaBajbHi nmepetuHKu. IlokpusBu
ampibiti — roJsia BoJOTa INKipa 3 uYwmce-
JeHHUMM cJaus3oBuMu 3ajmo3amu. IlIxipa
3abes3meuye INIKipHe AUXaHHA Y BOMi,
3axXMCT Big BTpaT BOAMW, IIKIZAJIMBUX
MiKpooOpraHiaMiB Ta XuKakKiB.

Huxannsa am@ibiii moxxke 6yTu 3s10poBe,
JereHeBe ¥ ImKipHe. Bimbmricts am@ibii
MMOETHYIOTH IIi TUMIU AUXAHHSA: y BOAL OU-
XaloTh IIKipOI0, HA CYXOZOJi — JIETeHIMU
M CIM30BOI0 OOOJIOHKOIO POTOBOI MOPOIK-
HUHU. Tpancnopm pewosur 3NiINCHIOETHCS
3aMKHEHOI0 KPOBOHOCHOIO CHCTEMOIO, SAKa
Ma€e MmpukKamepHe cepue Ta mpu Koaa Kpo-
68000icy — maae, seauke il «ukipHe». Opra-
HU 30py YCKJIATHUJINCA YePE3 MOABY TPHOX
MIOBiK, CJI3HUX 3aJ03, AKi 3aXUINAI0OTh OKO
Big mepecuxaHHA Ha cyxomoJi. B amdibiit
3’SABJIAETBCA cCepedHE 6YX0, N0 CKJALy
SKOTO BXOIATH CJIIyXOBa KicTouka Ta Oa-
pabaHHa mepeTUHKa, YUM 3a0e3IeUyeThCs
MOKJIMBICTh CJIYXY B IMOBiTPSIHOMY cepemo-
Buitli. Po3mHomcenns am@ibiii BigOyBaeTh-
cd y BOML 3a JOIMOMOTIOI0 ikpu. Po3gumok
HenpAMUHA. 3 iKPUHKY BUXOAUTH JUUYNHKA

In. 137. 3o6HiwHs 6ydosa
xabu: 1— pom; 2 — HIi30pi;
3 — eosoea; 4 — oKo;
5 — bapabaHHa nepemuHka;
6 — myny6; 7 — 3a0Hi KiHUieKU;
8 — nepedHi KiHuiexku

In. 138. Possumok xabu
(ikpa — nyzonosok — dopocna
cmadisi)

230




amdibiit, Axa Ha3MBaAEThCA MYTOJOBOK. IIim yac mepeTBOpeHHa JTUUYNH-
Ka HaOyBae O3HAK, IO 3a0e3IIeUyIoTh Iepexis 70 Ha3eMHOT'0 CIIOCO0y
JKUTTA: 3’ ABIAIOThCA KiHI[IBKHU, JIETeHi, TPUKaMepPHe CepIle TOIIO.
AKi ocHoBHI rpynu am¢i6in?

Cyuacui am}ibii o6’egHaHi B Tpu rpymu: XBocTarTi, 6e3XBOCTi I
0esmori. XBocrari amdibii MaioTh BUAOBXKEHE Tijo, Y HUX € moOpe
BUpPaKeHUU XBOCTOBUU Biamis i 3mebinbiioro ogHakoBi KiHmiBku. o
pAny HaJeKaTh calamMaHipu, mpumoHu, npomei, cupernu ta iH. Ha
BCili TepuTopil YKpalHu BOOATHCA MPUMOH 36ULAUHULL, MPUMOH 2pe-
OiHwacmuil, a Taki BUAU, AK MPUMOH KAPNAMCbKUIL, MPUMOH QJlb-
niitcekuil Ta canamaHopa naamucma, nomupeHi aumnie B Kapmarax.
Hait6inbimmuM mpeacTaBHUKOM TPYOHU € BeJlemeHcbKa calamanopa
(BaBmoB:kKU 10 1,5 m). Be3dxBocti amibii 3 KOPOTKUM TijioM, XBOCTO-
BUII BiAmiJ He BUpaKeHUI, 3a0HI KiHIIiBKM PO3BMHEHI HabaraTo Kpa-
e 3a IepenHi, 4acTo MAOTh IJIaBaJIbHI IMIEPETUHKU MidK HaJIbI[AMU.
XBicT JauIlle B IyTroJIOBKiB, a XBOCTOBi XpeOIli, 1110 3aJUIININCEh Y IO-
POCJINX, 3JIUJINCA B MAJIUYKOMOAIOHY KicTKYy (ypoctuiab). Haiibinbime
0e3XBOCTHX 3€eMHOBOAHUX y TpomiuHiit Amepurii. [lo rpynu HaeKaThb
aabu (zocmpomopda, o3epHa, mpas’saHa, zoaiagd ), ponyxu (3eneHa,
36uuallHA, OuepemsaHa ), K6aKuwi, KYmku (Hoemouepesua, 4epeoHoue-
peséna ) Ta iH. IcHYyIOTH BUAM 3 HE3BBUYHUMU Ha3BaMU: Haba-nomidop,
acaba-0yezait, saba-uepenaxa. HantbinpmmM mIpeAcTaBHUKOM TPYIH €
acaba-zoniag (Bara 3,2 Kr, goB:kuHa 32 cm). Besnori am¢ibii — rpyna
3eMHOBOJHHUX 3 UEePBONOMIOHMM BHIOBMKEHUM TiJIOM, IO Ma€ KiJb-
mernoniOHI mepexBaTu ¥ mos0aBJiieHe KiHIIBOK i xBocta. Ilomwupeni
nepeBakHo B IliBmenniii Amepuiri, Tpomiuniii Adpuni Tta IliBgennii
Agii. Binpmricts 6es3morux am@ibiii Beme migseMHMII CIIOCiIO KUTTH,
pUIOUM XOAU y BOJIOTOMY I'PYHTI I pocaumuHiN miactuamni. o pany
HaJIe}KaTh Yeps’sza Kilviacma, pubo3miil ueillloHCbKUil Ta iH.

Am¢ibii + Hymismatuka @« Ha 3o0a0miil
nam’amuiii monemi, eunyuieriic Hayionaavnum
oankom YKpainu, 300paxceno caramanopy nis-
mucmy. A womy ii we Ha3UBAIOMb «BOZHAHOW» ¢

AKi npuctocyBaHHA am@ibiin?
AM®ib6ii icHyroTh Y HallpidsHOMAaHITHINNINX yMOBaX i Ha BCiX KOHTH-
HeHTaxX, KpiMm AHTapKTuau. BoHu Bu:KuBaioTh HaBiTh y Caxapi Ta B
yMoBax BiuHoi Mmepaisotu (cubipcvrkuili kymo3y6). leari semHOBOAHI
MOXKYTBb JKUTU B COJIOHIHA Boxi (icaba-aza) abo B I'PYyHTI (YacHUUHUUA
36uuaiiHa). Binbiricts amdibiii uepryioTh nmepeOyBaHHA Ha CYIIML H y
BOJi, IIPOTe € AeAKi BOOmHI (npomei, 6e3nezeHesi caramanopu, unop-
K08i sabu) Ta BUIU, AKiI JKUBYTh Ha AepeBax (aabu-depesona3u).
3eMHOBOIHI — XOJIOMHOKPOBHI TBapuHU. B ymMoBax HHU3BKUX TEM-
mepaTyp BOHHM BHAJalOTh y 3allilleHiHHA 1 He BUTPAYalOTh BEJIUKY
KigbKicTh eHeprii Ha KUTTENIAJBHICTh. BHMCOKY XO0J0mOCTiHiKiCTB
am(pibiti 3abe3meuyoTh 1 BYIJIeBOAU, IO BUKOHYIOTH POJIb
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«aHTu(pus3is». BoHn HaKONUUYYIOTHCA B KPOBI UM ITUTOILJIA3Mi KJIi-
TUH i 3aXUIIAIOTh 1X BiJ 3aMepl3aHHI.

Y mripi amdibiit moxkyTh OyTH OTPYIHI 3amo3u. OTpyra amdibiii,
HOIIMPEeHnX B YKpaiHi, gad JoguHu He mKiggausa. Cepel oTpyHHUX
am@ibiii € Buau, AKi MaOTh Oy)Ke fACKpaBe IIOIepemKyBajbHE 3a-
OapBieHHA (Hcabu-depesosa3u MalOTh YePBOHE, CUHE, JKOBTEe, 3eJIeHE
3abapBJIeHHS Ta PisHi BidepyHKU Ha TiJi).

Am®ibii + CninkyBaHHA @& 38yKu am@ibiit mo-
aymev Hazadysamu menolillHi mpesi, MYKAHHA
KOpOB8U, 38YKU CKJAHUX 0360HUKIB, KIAUAHHA 20-
JuHHUKi8, ydapu coxupu ma in. Ak 8 am@ioiil eu-
HuKkarmv yi 38yxu?

KopoTKoO npo rosnoBHe

» AMOIBIi, abo 3emHoBOAHI — Le XpeBeTHi XONOAHOKPOBHI TBApWHU, Y SKUX
n’AaTunani KiHLiBKA Ta NereHeBe OMXaHHSA OIS XKUTTS Ha CyLli, ane po3MHOXEHHS
N PO3BMTOK MOB’A3aHi 3 BOAOHO.

) AmM@ibii MatoTb 3Ha4He noLMpeHHs Ha 3emii, ane nepeBakHa BiNbLUICTb LMX iCTOT
nomnobnsie Tensi 1 BoNori TepUTopii 3 BoAOVMaMK A1151 PO3MHOXEHHS.

) AmM@ibii mpucTocoBaHi 40 XUTTHA B HAWPI3HOMAHITHILLMX YMOBaX iCHYBaHHS.

AianbHICTD

Haguanvne 3agdanns. IJo 6idpisnae amegibiti 6i0 inwux xpe-
6emnux? OnopHa cxema «3azalbHaA XapaxKmepucmukxka» 018 OUiHw-
8aHHs. AMdibii.

Possusanvrne 3asdanna. Aki ocobrueocmi 306HIWLHBOL 6ydosu
am@i6ii? IIpakmuyna énpaéa. 30BHIIHA OynoBa Kadu.

Hinnicne 3agdannsa. Yu npaeda, w0 axu,o 63amu 6 pyKu xaby,
3’aeumvca 6opodaexa? Bnpasa O0as eubiprkosocmi. IlokpuBu am-
(}ibiii Ta 3axucT Bim BOpPOTiB.

PesyabTaTr

OuikyBaHi pe3ynsTaTv HaBYaHHSA (Y4YeHb / yyeHuus...)

* ouiHroe: ocobnueocti AM®IBIN
* oujHroe pesynbmamu: PO3B’A3AHHA MPOBJIEMW npo npuctocyBanbHWiA Xxapak-

Tep GynoBwu xabu
« gussnisie subipkogicmb ma ouiHroe: LIHHICTb OUKOI MPUPOOU Ha npuknagi

amdiGint
CAMO + ...

Camonasuanns. Ilinnicno-emouiitne 3asdanns «MopenbHi opra-
HisMu Ta Giosioriuni Bimkpurtsa». Bnpasa. Ilam’aTHuku xabam — 3a
AKi sacayru?

Camoouinioseanns. Ilpodykmuerno-meopue 3a80anus. Ilpucrocy-
BaHHSA 10 HAa3eMHO-BOIHOTO CIIOCO0Y KUTTA.

«BIOLOGY» § 12.5. Amphibians.
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Ceim dukoi npupodu cmaputi i npekpacHuii, Habazamo 2nu6wudi,
HiX Haw, 8iH omodye Ui niompumye maneHbKull c8im N0OUHU.

Poopik Hew -
aMepUKAHCbKUU iCmopuK, 3axXUCHUK 008KisiA

§12.6. XOPAOBI, PUBU, AM®IBIT TA LLIHHICTb
AUKOI NPUPOAU

OuiHwemo! BcecsBiTHifl meHbL OUKOI MIPUPOIU
(WWD) sBinsmauaerbca 3 Oepe3Hs IIIOPOKY — IIe
MOJKJIMBiCTBb 3rajjaTy IIPo 0araTo IpeKpacHux i pis-
HOMaHITHUX opM AUKOI payHHU i (Jopu Ta IIigBU-
IUTH 00i3HAHICTEL JIIOAell HMPo AUKY IpHUpPoOAy. fIKe
3HAYEeHHS AUKOI IPUPOAYN NJIS JIIOOUHI?

3MICT

flke 3Ha4YeHHA pub y npupogi 1 gaa alognHn?

Y mpuponi pubu MaioTh BeJHKe 3HAUEHHS JJISA BCiX BOAHUX €KO-
CHUCTeM, Yy SIKMX 3IiHCHIOIOTHL 0i0JIOTiuHe OYMINeHHS BOIOUM Ta pe-
I'yJAAIII0 KiJTbKOCTI POCJIMH i TBapuH, € iKei0 Ta CTBOPIOIOTH MiCIa
icHyBaHHSA IJISI BOASHUX MEINKAHIIiB.

s moquHay pudu AK IPOMUCJIOBI TBAPUHU JAI0Th PUb’ AYMI :KUD,
KJel, mKipy. IIpomucnosumu pubamu Gayam YKpaiHu €: y pivkax —
OKYHb, JIAI, IyKa, JUH, COM, B’s3b, (DOPeJb, Iy CMA8Kax — KOPOI
I3epPKaJbHUM, TOBCTOJIOOUK, aMyp Oinuii, y Mopsax — XaMmca, CTaBpHU-
Ia, cKymOpis, mimpoTwu, JISIN, cygakK, OMuKu, oceaendrni Ta iH. PuOy
BJKUBAEMO B 13Ky (ocenedui, kambana, koponu, kema, cmaspuda). Ok-
piM TpPOAYKTIB XapuyBaHHSA, puda € CHPOBUHOIO IJA OTPUMAHHS JIi-
KiB i pu0’sA490oro JKUpPy, KOPMiB AJid TBapuH (pub’AdUa KicTKOBa MyKa),
TEeXHIiUYHOTO JKUPY, KJe, IKipu Ta iH. [leaki pubu € mpoMikHUMUI
XasdaAAMHU AJIA NapasUTUYHUX 4YepBiB (cucyHa xkomsawozo). Cepen pubd
€ HeMaJio ¥ OTPYHUHUX TBAPUH, AKUX IOTPiOHO 3HATH, BiJ AKUX CJIifI
obepirarucsa (puba-kaminv, puba-¢pyzy). Pud BUKOpUCTOBYIOTH AK 0io-
JoriuHuii MeTona 60poThOU 3i mMKimHMKamMu (ramMOys3ifo s SHUIEHHSA
JUYNHOK MaJApiiHOro Komapa). Bararo jimomeit 3aiiMaeTbCcAd YTPUMY-
BAaHHAM aKBapiyMHUX puOOK, IO JAa€ HACOJOAY M KOPUCTH IJsS 3I0-
poB’a (2yni, syanrexeocmu, comuku). Pubu € 06’€eKTOM CIOPTHUBHOTO
pubanbcTBa (Koponu, asuii).

WILDLIFE DAY

Alke 3Ha4yeHHA amibilt y npupogai Ta KUTTI Nt0guHu?

Y OaraTbox JAHITIOTAX KUBJIEHHSI HA3€MHUX i BOOHUX €KOCHUCTEM
amM@ibil € BasKJIMBOIO JIaHKOI0. HuUMN KUBIATHLCA XMiKi XpeOeTHI —
pubu, 3Mmii, mTaxm, ccaBIli, i BOHM caMi 3HHIIYIOTbL YMMAaJIO Oe3xpe-
OeTHIUX i APiOHMX XpebeTHUX, PeryJaiolour THM CAMHM YIHCEJIbHiCTb
BUAIB. ¥ IXHBOMY OpTaHi3Mi MeIKaTh OAHOKJIITHHHI TBAPWHOIIOAIOHI
opraismu, Kiimgi, rpuoku. Tax, Ha HIKipi ka0, calaMaHIp IapasuTye
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rpub 6ampaxoximpiym, AKUNU COPUUNHIOE CMepTeJIbHOHe0e3neuHe AJId
aM@pibiii 3axBOpPIOBAHHA XiTpHUAioMiK03. YueHi 3’scyBajiu, IO TIpud
MIepPeHOCUThCA He TiJIbKU Uepeld 3apakeHy BOIY, a i HMOIIUPIOETHCA Y
BUTJIAAL criop moBiTpAM ab6o Ha mip’i mraxiB. Ileit rpub € OCHOBHOIO
MIPUYMHOIO TOTrO, IO YHCEJIbHICTH 0araThbOX BHUMIIB 36MHOBOJHUX Ha
BCili IIJIaHEeTi B OCTAaHHI JECATUIITTA CTPIMKO CKOPOUYETHCH.

3HauenHa am}ibili AJIA JIOOAWHU IOJIATAaE HacaMIepen y TOMY,
110 BOHU IIOialoTh 0araTbox INKiAJIMBUX 0e3Xpe0eTHUX — MOJIIOCKIB,
KomMax Ta ixHix JuumHOK. Cepen XBOCTAaTHMX 3€MHOBOIHUX ¥YKpalHU
HaAUKOPUCHIIINUM € MPUMOH 36U4AUHUIL, YNCEJIbHICTh AKOIO AOCHUTH
BeJIMKa. Y MOro XapuyoBOMY pallioHi IepeBakarmThb KoMmapi. 4epsoHo-
yepea KyYymka, AKa, Ha BIAMiHY BiJ] }KOBTOUepeBOl, OiJIBII IOIIIMpeHAa
Ha PIiBHMHHUX MIiCIIEBOCTSX, Ioigae BoporiB pub (IuumHOK 06aboK,
BOAAHUX KJIONiB, maByHIiB). Ponyxa cipa ¥ ponyxa 3enena, 110
BiIPiBHAIOTLCA «CHiBOM», CXOMKHM Ha HTAIINHNUN, aKTHBHO 3HUIIY-
IOTh KOMaX i3 HEIPUEMHUM 3allaxoM, AKUX He I1ATh nTaxu. KopucTsb
am@ibiii € 3HAUHOIO IIle I TOMY, IO BOHU IIPOABJAITh aKTUBHICTb Y
HiUHNUH 4Yac, KOJIM iHII XMMKaKW He IOJIIOIOTh.

Y nearumx KpalHax HaceJeHHSA BHKOPUCTOBYE
B Ky M’saco ka0 Ta cajmamaHAp (8esemeHcvKa
canamandpa, zocmpomopda xaba). sJKabu it TpuTto-
HHI € 00’eKTaMmu MeSHUKO-010J0TiuHMX IOCIiIKeHb
I BUBYEHHSA ITPOIECiB 30yIJIMBOCTi, PO3BUTKY.
Oco01BO HAYKOBIIB 3allikaBujia HaI3BUYalHA
3MaTHICTh A0 pereHeparii B TPUTOHIB: y HUX Bil-
HOBJIIOIOTLCS He JInIlle KiHIiBKM, XBicT, a 1 Jiere-
Hi, COMHHU# MO30K, KMUIIKIBHUK. ¥ IIUX TBapuH
He icHye mpo0OJieMu BiTOPTHEHHS IlepecaKeHnX
opranis. Oxpemi Bugu amdibiii € mxepeaom orpu- 1. 139. Canaman-
MaHHS OoTPyT (6y(dOTOKCHMH Bij pOmyxX, calaman- OPa 8eemeHcbka
IPOTOKCUH Bia cajlamMaHIp), SKi BUKOPUCTOBYIOTH
IJIs OTPUMAHHS JIiKiB. ¥ HaAmm yac oco0JmBa yBara M OOCJIiIKEHHS
BUEHUX CIIPSIMOBAHI Ha OTPYTHU, 3MATHI 3HUKYBATH KPOB AHUUA THUCK
JIOAVHU, PO3IINPIOBATHA CYAUHHN, 30yI:KyBaTU JUXAJbHI PyXU I KPO-
B0OOir, 3ry0HO AiATH Ha reJIbMiHTIB, IPUCKOPIOBATH 3aTrO€HHSA paH i
JiKyBaTuU IMyXJUHHI XBOpOOU.

HeAaki BUAM MOKYTH 3aBHaBaTH IMKOAU: IIEPEHOCATL 30YIHUKIB
He0e3MMeuHNX 3aXBOPIOBAHB (TyJAPEMis), MOILal0Th MaJbKiB puo.

Haii6inb1re BumoBe pisHomaniTTsa ampibiit y Kapmarax ta JsricoBux
perionax VYKpaiHu, iHIIUMU cJOBaMH — Yy palioHaxXx 3 BHCOKOIO
KiJgbKicTiO piYHMX omadiB i BiJHOCHOIO BOJIOTICTIO HMOBiTpPA.

Y yomy WiHHiICTb AUKOT npupoaun?

OWKA NPUPOOA (aurs. Wilderness) — TepuTopisi, sKa pPeryJl€Thb-
cA NMPUPOJHUMHU IIPOIECAMU, CKJIANAETHCA 3 IPUPOJHUX CEPETOBUII]
icHyBaHHA 1 BUAIB, MOCTaTHIX mJsA e(PeKTUBHOIO (PYHKI[IOHYBaHHS
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npupoaHux nporeciB. Ile HeamineHi abo TpoxXu 3MiHEHi TiIAHKY IIPU-
ponau, AKi He 3a3HAIOTH HAB’SI3JIMBOTO BILIMBY JIOAWHU. [IMKa IIPUPO-
Ia *KUBE 34 CBOIMU 3aKOHaMM, ii HaHBaKJIWBININMU BJIACTUBOCTSIMI
€ cBo0Oo/Ia, aBTOHOMIis i HeszaseKkHicTh. IliHyBaT TUKY IPUPOAY CJIif
He JuIle 3a 11 3HaueHHs IJd JKMBUX ICTOT Ta eKOCHUCTEeM, aJjie i AK
6saro, AKe icHye came 1o co0i.

HIHHICTH IUKOI ITPUPO/IN — me nupuponHi ssuina ta ii 06’ eK-
TH, AKi MaOTh 3HAUEHHA IJA JIOAWHU U 1ada npupoaum. Minbapau
JI0el y PO3SBUHEHUX KpalHax i KpaiHaxX, IO PO3BUBAIOTHCH, ITOAHS
OTPUMYIOTh BUTOAY Bifl BUKOPUCTAHHSA AUKUX BUMIIB IJA OTPUMAHHS
ki, emeprii, MmaTepianiB, MeIUIIMHY, BiJIIOUYMHKY, HATXHEHHS Ta Oa-
raThboX IHIINX KUTTEBO BAYKJIMBUX CKJIATHUKIB JOOPOOYTY JIIOOUHU.
Y mbpomy moJisgrae ii 30BHIIIHA IIiHHICTBL, II eKoJIOTiuHe, icTOpHMuYHE,
rocuogapcbKe, eCTeTHYHe, TeXHOJIOTiuHe, HayKoBe, KYJbTypHE, pe-
Kpearniline 3HaueHHdA. [{uKa mpupoaa Mae i CBOIO BHYTPINIIHIO ITiH-
HiCTb, AKA HE 3aJIe’KUTh BiJ] KOPMCHOIO 3HAUEHHS UM 3aCJIyT Iepem
aoanHo. ¥ Hexmaparii TucsauositTa, mporosomeniii OOH 2000
POKY, CKasaHO: «...8Ce JMuée Ha 3eMJi 83aemo3anexrHe, i 0ydv-saxa
Gdopma Humms mae c8010 UiHHiIcMb He3aedHo 8i0 miel kopucmi,
AKY 60HA CMAHOBUMDb 018 A100CMEa».

UikaBo @ Ha 3emni € naw’asmuuxku xabi, cmeo-
PeHi Ha 3HAK nodAKU il 6U3HAHHA [XHbO20 3HAUEH-
HA 8 MeOUYHUX, (Pi3ioN02ivHUX | YAPMAKOLO2IYHUX
docaidwcennax. O0un 3 nam’smHUKIE noOYydo8aHUTL
Ha mepumopii Ilapu3vkozo YHiBepcumemy uie 8
XIX cmonimmi, a dpyzuil 36edenuil y Tokio 3a Kow-
mu cmydeHmié-meduKie Ha yecmov MiJbiIlOHHOL Hadu,
aKa 6yaa eukopucmana 0as nomped mMeOUUUHU.

AianbHicTb

Hasuanvne 3agdanusa. Axi ocobarueocmi pub ma amepi6iii éusna-
4wambv IXHE 3HAYEHHA Y npupodi U 0ra nwdunu? ModenwsearnHnsa
smicmy memu. Xopnosi. Xpebetni. Pubu. Ampibii.

Possusanvre 3a80anns. Aki ocobarueocmi pub ma am@pioii dukoi
npupodu € «yiHHumu» 0na Hayroeyieé? IIpobsemHo-ni3HaBaLILHA
enpasa. CyyacHi HayKOBi mociimxkeHHa pub Ta am@ibii.

IlinnicHe 3a680anHsA. Homy cnid eusasenamu donumaueicmsd ma
ni3nasanvHul inmepec 00 npupodnuiux npobérem? Ilpezenmauis
npoekmy Ha ONHY i3 BUOPAHUX TEM.

Camo + ...

Camoouinwsearnns. IKi Moi pesyJabTaTH HABUYAJBHOI diAJBHOCTI
BIIPOJIOBIK TeMU?

Hiaznocmysaavue 3a6danua. Bupasa. CamooIriHKa yCcHilrHOCTI.

«BIOLOGY» § 12.6. Chordates, Fish, Amphibians and the Value of
Wildlife.

J
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Tema 13. PENTU/II. NTAXU. CCABLI

Ane wo mam 3eneHs!

BoHa - ye mno 0ns penmuniti, 2eMoHi8.
Opiti AHOpyxosuu —

YKpaiHcbKul noem, npo3aik, nepeknaoa4

§ 13.1. AMHIOTW. PENTUAII

UikaBo! Mapiyy Ewep, HimepJIaHICbKUNA XYmOMK-
HuK-rpadik, Ha OOHIN i3 cBoix JjiTorpadiii Taxox
BUKOPHCTOBYE 00pas3 pPEenTuiiil, 10 PyXamwTbCS IIO
KOJIy ¥ IIepexXonsaTh 3 00’€éMHOro 300paKeHHsS B
IJIOMTMHHE. XTO K Taki pernTurii?

3MICT
XT10 Taki AMHioTIK?
AMHIOTU — rpyma XpeOeTHHX PenTunii Ccasui

(penTuirii, apxosaBpu, CCaBIIi),
y AKUX HOig yac eMOpPiOHAJILHOTO
PO3BBUTKY YTBOPIOIOTHCS 3aPOJKO-
Bi oOomomxku. Ha Bigminy Big
aHaMHI# (KpYTIJIOPOTi, XPSAIIOBi
Ta KicTKoBi pmubm, am®ibii), pos-
BUTOK AKMUX BifmOyBaeThbCcs y BOMi,
aMHIiOTH IPUCTOCOBAHI O PO3BUT- In. 140. ’Kosmkosuli mMiwok ma 3apoo0-
Ky Ha cyxomoii. ¥ HUX BimcyTHs Ko8i 060710HKU: 1 — K08MKOBUU MiLLIOK
crajifa JWYMHKM, i 3amicTe Hel _ (0peaH xueneHHs, OuxaHHs
YTBOPIOETHCA 3apPOJOK (eMOpPioH). ! Kposomeop elfH.ﬂ) ; 2 — XOpioki;

. 3 — anaHmoic; 4 — aMHIOH
3a #oro yuacTtio POPMYIOTLCA 3a-
POIKOBi O00OJIOHKU: AMHIOH — 3aXUIIAE 3aPOJOK, XOpioH — 3abeameuye
HOKUBHUMN PEUYOBUHAMU, AJAHMOIC — 3OiHACHIOE BUMIJIeHHA. 3aBIs-
KU IIbOMY eMOpPiOH OTpMMY€E MOKJIMBICTHL PO3BUBATUCA y HiOM IIITyY-
HOMY CepeIOBUIIi 3i cTabiIbHIMINMI YMOBaMM, HijK 3a MeXaMU BOIU.

AKi 0co6/mnBOCTi 6yA0BU Ta KUTTEARIANBHOCTI penTuin?

PENTUNII (;1aT. «penmuanic» — noB3atouunii), abo Ilmasyum — 1e xpe-
0eTHi XOJOMHOKPOBHI TBapMHU, IIPUCTOCOBAHI 10 HA3eMHOT'O CIIOCO0Y
s&urrsa. Haniuyrors 6ausbko 12 000 BugiB, cepen sKUX AMIipKU, 3Mii,
yepenaxu. PazoMm 3 apxosaBpaMu, y CKJIaAl AKUX KPOKOAWJIN ¥ IITa-
X1, BOHU YTBOPIOIOTH OMHY 3 ABOX I'PYIl aMHIOTMYHHWX OPraHisMmiB 3
Ha3BOI0 3aypPOICUIMN.

Tino miasyHiB mogijieHe Ha rojoBy, IIKI0, Tyayo i xBict. Ha roJo-
Bi oui 3 TprOMa moBikamMu Ta mapHi Hizapi. OpraHoM JOTUKY I COIPUIA-
HATTA 3alaxiB € pyxjauBuii f3uk. KiHIiBKu m’aTunaii, po3TamioBaHi
3 OOKiB Tyay0a, yHACJHiZOK YOTO TiJIO IiJy yac ImepeMillleHHs TopKa-
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€ThbCcsa 3eMJi. XBicT cayrye mis
IJIaBaHHA, MOOMOMAra€e Jas3uTH
10 JepeBax, € MiciieM 3aracaH-
Ha kupiB. Illkipa cyxa, yKpura
POTOBUMHU JYCKaAMM, IIUTKAMU
abo miactuHKamMu. Taki moKpwu-
BU 3aXUIAIOTh TBApPWUH Bif yIII-
KOI)KeHb Ta BTPAT BOJIOTH, III0
Iy:Ke Ba'KJIMBO AJA iCHYBaHHSA B
nocymanBux ymoBax. llinpHNUi
IIOKPUB B3aBa’ka€e PpOCTY ILIA3Y-
HiB, TOMY CYIIPOBOIKYETHCS JU- 2= wust; 3 — myny6; 4— xeicm;
HAHHRAM. . 5 — KiHuyjeKu; 6 — opaaH CrIyxy;
BasxmBoio 0COGTMBICTIO perI- 7 — oui: 8 — pom; 9 — Hi3dpi
TUJIIN € mepexix Ha JiereHeBe
IUXaHHA. Y 3B’ 3Ky 3 UM Y HUX € 2pydHa KaAimKa, 110 3abe3neuye
pebepuuii Tun nuxanHA. Cepile TpUKaMepHe 3 HEIIOBHOIO IIEPEeTropo/I-
KOIO MisK IIJIYHOUKaAMH, ajie BCe K TaKU KPOB Y HUX 3MiIlyeThCcd, i
TOMY PenTujii XOJIOZHOKPOBHi. ¥ HUX 3’SABIAETHCA KOPA BEAUKUX
niéKy.Jib TOJIOBHOTO MO3KY (BixmoBiznae 3a HabyTy moBemiHKY) i mobpe
PO3BUHEHUI MO30YOK (KOOPAMHYE PYyXU TBapmuu). dimna pentuiaiit
MaloTh Alluesi 000s0HKU (KOBTKOBa, 0iJIKOBa Ta mepramMeHTHa abo
BaITHAKOBA), 3aBAAKU AKUM CTaB MOKJUBUM PO3BUTOK 1034 BOAIHUM
cepemoBuilleM i 0e3 amumHKOBOI cranii. Tomy pO3BUTOK penTUJIii
npsaMuii, i HaBiTh Y TUX BUAIB, AKi MEIIKaIOTh Y BOJIi.

In. 141. Bydoea swjipku: 1 — 2onosa;

PenTtuaii + Neorpadia « Ha intocmpayii xameneon madazackap-
cvkuil emyzacmuil (1), wepenaxa zananazocvka (2), 6apan Komoo-
cvruil (2). Busanaume zeozpa@iutie noso#eHHSA HA36AHUX 0CMPOBIE.

AKi 0c06/1MBOCTi NOWIMPEHHA, OCHOBHI rpynu, NPMCTOCYBaHHA penTuAin?

PenTunii, poscenuBIiuch y Bci KaimMmaTuuHi obJacTi 3eMHOI KyJIi,
IaJii BeJUKY pisHoOMaHiTHicTh KuTTeBux (GopMm. Cepem HUX Ha-
3emHi (CyXOIyTHiI uepemaxu), 6800Hi (MOPCBKi
yepemaxm Ta MOPCBKi 3mii), nidsemui (aBcTpa-
JificbKi 3sMiedniipku), OepesHi (xaMeaeoHH,
CIIMHKU), JAimatoyi (JIiTaroui ApakoHU, palichbKa
nepeBHa 3wmid). Ilo Hamwux AHIB i3 YMCJIEHHOI
KOJINCh TPYIU PENTUJIifl MOKUJIN IIPEeICTaBHU-
KM TaKux rpym, ak J[3boborosoBi, Jlyckari Ta In. 142. Famepis —
Yepemnaxu. penikmosul 8ud

237



-

[35000r0/10Bi — rpyna ANMIPKONOAIOHUX ILIa3yHiB, IpeacTaBje-
HuX ratepiamu. Ii MmacuBHe TiJlo IpUKpAaIllleHe BiJl TOJOBU [0 XBOCTa
rpebereMm. Tomy Tysemiii Hosoi 3emanpgii mie HazmBaioTh AIIiPpKY TY-
arapa, IO O3HAYa€ «IIMUIOHOCHAa». Y IIUX IIJIa3yHiB mo0Ope po3BUHEHE
TiM’sTHe OKO (Tak 3BaHe IIUIIKOIIONI0OHe OKO ab0 TpeTe OKO0) y BepXHiii
YaCTHUHI I'OJIOBH.

JIyckari Ha moBepXxHi Tijla MalOTh POTOBi JIYyCKU I IITUTKU. ¥ TPY-
oi xaMejJeoHU, AMIipKU Ta 3Mii. Xameseonu — 1e penTuiIii, y SKux
OaJbIli MAalOTh BUTJAML KJEIIeHb, YilIKUH XBiCT, JOBIrUU A3UK 3 IPU-
cockoio. Oui BequKi, 3JaTHI pyxaTucsa He3aJleXHO OJHEe BiJ OgHOTIO.
3abapBJeHHA Tijla MO’Ke IIBUAKO 3MiHIOBATHCA 3aBAAKU iCHYBaH-
HI0O OBOX MeXaHi3MiB: (PYHKIIIOHYBaHHIO XpOoMAaTO(MOpPiB Ta CTPYK-
TYPHOMY 3a0apBJIeHHIO. Y BHYTPIIIHBOMY MIapi MKipm MicTATbCA
xpomamogopu — KJIITUHU 3 KOPDUYHEBUMU, YEPBOHUMHU Ta KOBTUMU
mirmedTamu. [Ipu cKopoueHHi BipOCTKIB MUX KJIITUH BigOyBaeThCs
ImepeposIoaia mirMeHTiB Ta 3miHa 3abapBienHs. OKpiMm Toro, mes-
HUH KOJip XaMeJIeOHIB (HaIpUKJIaI, 3eJIEHNI1) BUHUKAa€E B Pe3yJbTaTi
3aJIOMJIEHHA IIPOMEHIB y IIOBepPXHEBOMY ITIapi MIKipu, Ae MicTAThCA
KPHUCTAJIUKU I'yaHiHy, IO 3aJIOMJIOE Ta BigOMBa€ CBITJIOBI mpoMewHi.
Awipku — 1e rpyna JycKaTuX, OLJIBIIICT, 3 AKUX Mae moOpe pPo3-
BUHEHI m’aTunajii KiHmiBKu i pyxomi moBiku. Haibinbmioo amrip-
KOI0 € 8apaH kKomodcvkuil. IcHYIOTH cepej AIIIPOK BUIU, Y AKUX
Hir B3araJjii HemMae (6epeminbHUUA LAMKQ, Ho8mony3uk). BinpmiocTi
ANIIPOK BJAcCTHBa 34AaTHICTHL BifJaMyBaTH XBiCT HIpPH HOAPa3HEHHI.
B VxkpaiHi xuByTh Awipku npyodka, 3esena, HUB0podHa, KPUMCHKQ,
ckeaacma U pi3HOKOMIpHA. 3Mil — 1€ PenTuJil 3 BUJOBXKEHUM Ti-
JOM, V SIKHUX BiJICYyTHiI KiHI[iBKHM, cepemgHE BYX0, IpPyJHa KJITKa Ta
pyxJauBi nmoBiku. HaiibinbIimowo y cBiTi 3mieio € aHakonda, siKa Ha-
cense IliBmenny Amepuky i mocsrae B moB:xKuHY m0 11 m. Cepen
OoTpPyHHUX 3Mill HalbinbIa Kobpa Kopoaigcvka (mo 5,5 m). B Ykpai-
Hi momupeHi zadwkxa 36uuaiina, 2adKa cmenoga, 8Yx 36UHLAUHUIL,
8YJxc 800AHUILL, Mi0AHKA aécmpilicbKka Ta iH.

nZ

In. 143. NpedcmasHuku penmunit YkpaiHu: 1 — ealroka 38uyaliHa; 2 — 8y 8005HUU;
3 — 8yx 3suyaliHul; 4 — Yyepenaxa bonomsiHa; 5 — Awjipka rpyoka

238




Pentuaii + Fepasnbguka @ 3o0paxcenna kpoxoduna € Ha zepbax
Conomonosux Ocmposia, Jlecomo i Amaiiku. Hozo eudosa Ha3sa —
2ocmpomopouil kpoxodua. IIlo cumeonidye us maeapuna?

KopoTKo npo rosnoBHe

) AMHIOTMU — rpyna xpebeTHuX, y kux nig 4yac eMopioHanbHOro po3BUTKY YTBOPHO-
I0TbCS 3apoaKoBi 060noHKK. Y cknagi rpynu 3ayporncudu (Pentunii i Apxosaspu) Ta
CuHaricudu (Ccasui).

»  PEMTWUIII (abo MnasyHn) — ue HaseMHi XpebeTHi YOTUPUHOTI aMHIOTUYHI TBAPUHM,
0COBNMBOCTAMM SKMX € Cyxa LUKipa, NereHeBe AnxaHHsA, pebepHun Tun AnxaHHs,
Kopa MiBKyIlb FONIOBHOrO MO3KY, PO3MHOXEHHS AALISAMMU.

) PenTtunii mewkatoTb y pi3HMX MicUAX ICHYBaHHS Ta MarTb Pi3Hi XUTTEBI hopmu.
OCHOBHMMM rpynamMm cy4acH/UX pentunii € A3b000rofoB.i, nyckaTti Ta Yepenaxu.

AiAaNbHICTD

Hasuanvne 3asdanna. IJo 6idpisnae penmuniil 6i0 amgi6biu?
Onopna mabauus «IlopigHanvHa xapaxkmepucmuka» 0as 3anam’s-
mosyséanna. Amdio6ii i Pernrrmrii.

Possusanvrne 3a6dannsa. Axki ocobnrueocmi nna3yHnie 3abe3neny-
Iomb npucmocoganicms 00 HaA3eMHO20 cnocoby xnumma? Ilpak-
muuna énpasa. JlociimKeHHs TOKPUBIB AwWipku npyodkoi.

Ilinnicne 3a60annsa. Yu maromsb npa6o Ha xummsa ompyiHi ma
HebOe3neuHni 0nsa nrwdunu 3mit? Bnpasa 0aa eusnauvenns. 11lo Taxe
«ETnuna minxicTh mpupomu» ?

PesyabTaTr

OuikyBaHi pe3ynkTaTv HaBYaHHSA (Y4eHb / ydyeHuus...)

* 8U3Hayae 3micm o0CHO8H020 noHamms: PENTUNII

* ¢popmynoe npobnemy: OOCIIOXEHHA npuctocyBanbHOro 3Ha4yeHHS MOKPUBIB
ALWIPKN NpyaKoTl

* 8U3Ha4ae cymHicmb uiHHicHoi kamezopii: ETUMHA LUIHHICTb NMPUPOLOU

Camo + ...

Camoopeanisayis. IIpoekmue 3a80anns. Bubupaio qocaigHunbKui
IIPOEKT.

Camonasuannsa. Ocobucmicne 3asdannsa «Pucu xapaxmepy».
Bnopasa. BumMoriiuBicTh-HEBUMOTJINBICTD.

Camoouyinosanus. IlporuosyBanbue 3saBmaHHA. Tecrt. Ilnasynwu.
IItaxu. Ccasiii.

«Biology» § 13.1. Amniota. Reptiles.
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JlloduHa cmeopeHa ona wjacms,
AK nmax 0ns nosbomy.

Bosnodumup KoponeHko (1853-1921) —
YKPAiHCbKUU NUCbMEHHUK, XypHasaicm

MIpKyEMO' 106 YPATYBATHUCHA 3 OCTPOBA I{',pm' Big pos-
nparoBaHoro MiHoca, reHiaapHUE MaticTep Heman 3po-
OuB myisa cebe ¥ cMHA KPUJa, CKPilJieHi BOCKOM, i paguB
CUHOBI He IIiAHiMaTHCA NPU MOJHBOTI 3aHAATO BUCOKO.
Ixap He mocayxaBca it mabamsuBca n10 CoHIA, MpoMeHi
AKOro po3TOoNuJu BicK. IKap ymaB y Mope i IIOTOHYB.
IIo x moB’a3ye et mi npo Ixkapa 3 mraxamu?

3MICT

XTO0 Taki apxo3saspu?
APXO3ABPHU (rpeu. apxoc — mnaBHill, 3aypyc — dAllepu) — rpymna
penTuyaiii, mo o0’emHye BUMEePJUX MMHO3aBPiB i JiTaroumx Amepis
(mTeposaBpiB), cyyacHMX KPOKOIMJIIB Ta ITaXiB. 3araJbHUMHU O3HA-
KaMH’ apx03aBpiB € IBa CKPOHEBi BikHa B uepeni (miancumgHuii Tum 0y-
IoBU) 1 3y0Ou 0e3 KopeHiB, 1o cpopMoBaHi B KOMipKax (aJibBeoJiax).
JdunozaBpu (rpem. OeiiHoc — CTpamrHuUi, 3aypyc — dAIIepu)
apx03aBpH i3 3aAHIMM KiHI[IBKAMM, AKi TPUMAOTHECA BePTUKAJIBHO i
rimom. JlmHO3aBpuM OyJaM AKTUBHUMHU TBapWHAMHN 3 IIiABUINEHUM
0O0OMiHOM pPEYOBHH 1 UMCJIEHHUMH HIPUCTOCYBAHHAMU [IJA COIliaJib-
HOI B3aeMogii. ¥Yci quHO3aBpU BiKJagain
AuIs, OyayBaau THisma. IX rosoBHOIO 0cCO-
OyimBicTIO OyZOBU € OCOOJUBUII CTETHOBUI
cyrj00 Ta po3TallyBaHHA KiHI[IBOK IIig Ty-
ayoom. Omnwmcano mounany 1000 Buais, aki
posmijieHi Ha 2 rpynu: nmaxoma3oei (poc-
JUHOIAHI: mpuuyepamoncu, cmezo03a8pu,
ankinosaepu, icyanodonu) i awepomaso-
6l (M’acoimHi — mupaHo3a8pu, KapHO3as8-
pu, ano3aspu; POCAUHOIAHI — dun.sodoxu,
Opaxiosaspu, OpoHmo3aspu, 2adpo3aspu).
Iltaxu — eamHa JiHig #AUHO3aBPiB, AKa
OOXOAUTH BiJl AMIEPOTAa30BUX IMHO3aBPIB i
mepeKnjia Me3030MchbKe BUMUPAHHA.
Kpoxomunu — naasyrnu, y axux eudosice-
He mislo 6Kpume poZoBUMU WUMKAMU.
IIe w=albinpII BUCOKOOpPTaHi3oBaHa TIpyla
CyYacHHUX PeINTHIil, SKi MaloTh 60araTo mpu-
CTOCYBaHb [0 HAIIiBBOJHOTO CIIOCO0Y JKUTTS:
IJIaBaJIbHI TMEPeTMHKM MiK IaJbIAMU

In. 144. 1 — 2asian;
2 — Kpokodur; 3 — anieamop;
4 — kalimaH
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3aIHiX HIr, JOBIr'U# XBiCT, CTUCHYTHUI 3 O0KiB, BUCTyIIa0Ui HaJ MOBEPX-
HelO0 TOJIOBM OYi Ta Hi3Api, KJamaHU B HI3APAX Ta CJAYXOBUX OTBOpPax
roro. Ha BimMiny Bifm iHIMWX IJ1a3yHIB, KPOKOAWJIN MAIOTh YOTHPUKA-
MepHe cepriie. [lo 1miel rpynu HaJeKaTh 2agianu, anizamopu, KauMaHnu,
KPOKOOUJl HiNbCObKUIL.

AvHo3aepu + 'pa @ Je uua ¢icypra?

.,
o e
.*;a““f? 4345T%
g2 s

AKki 0cob6/mnBOCTi 6ya0BU 1 KUTTEAIANBHOCTI NTaxiB?

IITAXMU — 11e XopAaoBi XpebeTHi TEIJIOKPOBHI TBapuHM, IIPUCTOCO-
BaHi OO IIOJILOTY.

Biggimamu Tina mraxiB € roJsosa, mus, Tyayo i xBict. Ha rososi
MiCTATBCA OYi 3 TphbOMa PYXJUBUMU MOBiKaMu, Hi3Api Ta CIyXOBi
orBopu. Oui 3a0e3meuyrOTh IMTaxaM UYyJIOBUM 3ip, AKHUN y HUX JeChb
y 8 pasiB rocrpimuii, amixk y Jgoguuu. Iltaxm 3maTHiI BJIOBJIIOBA-
TH HaABiTh cJabKi 3BYKH, a OCh HIOX y OiJbIIIOCTI HeJOPO3BMHEHUI.
IITaxu MaoTh 300, KM CKJIAJAETHCA 3 BEePXHBOI (HAII3HOOOK)
Ta HUXKHBOI (IIiAa3b000K) YaCTUH, YKPUTUX POTOBUMHU doxJjamu. Ty-
Jay06 mae oOTiuHy (opMy Ta KiHIIBKU y BUTJIALL KPWUJ i 3agHiX HIir.
Kpuna nraxiB — BumosMineni mepesHi mapHi KinmiBku. IXHIO OCHOBY
CKJIANAIOTh IJedUe, MePeIlIiuusa i KUCTh, y SAKil 30eperyinucs JuIie
TPU HaJbI[i. ¥ TaKUX, AK IIIHIBiHU, KPUJa CIAYTIYIOTh AJs IJaBaHHSI,
a B HeJliTaloumx IIPeACTaBHUKIB (cTpayciB, KasyapiB, KiBi) kpuya B
3aJINIIIKOBOMY CcTaHi abo BizcyTHIi 30BciMm. Horu 3mebinbimoro MmaioThb
yoTupu najbli. Tpu 3 HUX cpAMOBaHI Buepen, a onfuH — Hasazn. Lle
Ja€ 3MOTy ITaXaM OXOIIIOBATU TLIKM
Ta CTBOPIOE OMOPY IJA IlepecyBaHHA _
110 3eM.JIi. 8

IlokpmBu mrTaxiB — Iie cyxa IIKipa,
IOCUTH TOHKAa, yKpura nip’am i mos-
OaBieHa 3ajo3. Jlumre Hax OCHOBOIO
xXBocTa B 0OaraTboxX BUMAIB € KYnpu-
Ko8a 3aJn03a, CEeKPeToM KOl nTaxu
3MAIYIOTh IIip’sd, IO POOUTH IOTO0
€JaCTUYHUM Ta BOJOHEIIPOHUKHUM.
ITip’sa — poroBi yrBopu mikipu. Ilip’sa-
HUH TOKPUB IITaxXxiB — JIerKWUi, Ha-
OIMHUKA Ta MIiIHUE — € He3aMiHHOIO
OTIOpOIo B .HOBl..T b1, 36ep1.1*ae TEIIo, 4 _ eornosa; 2 — myny6; 3 — xeicm;
npunae o0TiuHOl popmu Tinmy Ta Gepe 4 _ KpUIO; 5 — Uigka; 6 — nanbui:
y4acTs y Temaoperysanii. Ilepiogu4aso 7 — Ha0035060kK; 8 — Ni003b060K

In. 145. 3o6HiwHsi bydosa nmaxis:
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mip’AHUHA MOKPUB IOBHICTIO a00 YaCTKOBO 3aMiHIO-
€ThCA HMIIAXOM JUHAHHA.

Ckejyier y HUX JIETKUI i MiIHWE, yTBOpeHUI 3
TOHKUX ITHEBMAaTUYHUX KiCTOK, YacTUHA AKUX 3PO-
cTaeThbcA. ¥ Uepelli mraxiB Hemae 3y0iB i MacuB-
Hux mejaen. I'pydHa kaimka nobpe po3BUHEHA i
MiIlHa, YTBOpPEeHa TOHKMMHU I MinmHuMu pedbpamu, a
rpyAuHA Ma€ BeJIUKUUA BUCTYI-Kiab. [[0 HBOTO IIpH-
KpimaIooThCsa TPYAHI M’A3U, AKi 3AiACHIOIOTH PO-
0ory KpuJ. Il ITOJIeTIIeHHs 3JIiTaHHA B HUMKHIX
KiHI[IBKax (OpMYeEThCA UiBKa i3 3POCIUX KiCTOK
cronu. ¥ mraxiB mapHi rybuacrti jereHi, po3BuHe-
Hi IuXaJIbHI IMJIAXW ¥ OOBiTpPAHI MimIKm, AKi 3a-
0e3reuyoTh nodgiitHuit mun duxaxHs. IITaxy moTpebyOTh BEJIUKOL
KimbKocTi eHeprii mma s3abe3meueHHA CTAJ0i BUCOKOI TeMmepaTypu
risa (41-42 °C) ra mig vac moawory. Tomy ixxa B HuUX mmijg uac Tpas-
JIEHHS PO3MIEIIIOETLCA INBUAKO. IlTaxym — e TemJOKPOBHI TBapuHU,
AKi 3JaTHI HiATPMMyBaTH IIOCTiHHY TeMIepaTypy Tija He3aJIesKHO
BiJl TeMIlepaTypu cepeaoBHIia. ¥ IITaxXiB ceplie BiKe YOTUPUKaMepHe
1 Mae BeJUKi poamipm: y HBOMY apTepiajbHa KpPOB IIOBHICTIO
BiIOKPEeMJIIOETHCS BiJ BEHO3HOI.

AunTAavye nuTaHHA @ Yomy nmaxu cnigaoms?

AKi 0c06/MBOCTi pO3MHOXEHHA, PO3BUTKY I NOBEAiIHKM NTaxiB?

Iltaxu € po3miibHOCTATEBMMU OPraHi3sMaMu 3 BHYTPIIIHIM 3aIljIif-
HeHHAM. PO3BMHOKYIOTBCS BOHU, AK i IIJIa3yHU, 3a JAOIIOMOTOI SEUD
3 BEJIMKUM 3aIlacoM ITIOKMBHUX PEUOBUH i AAUIEBUMU O0OOJOHKAMU. Y
OTaxiB ANIle YTBOPIOETHCA B SAE€YHUKY B (POPMYEThCSI B SAUIEIIPOBO-
oi camok. Ilig yac mpoxomKeHHs B HbOMY AHIIEKJIITHHA OTOUYETLCS
alyesumu 000OHKAMU, TKUMU € meepda WKapaiynoéa 3 6anHAKYy,
08i monKi nidwkapaaynosi, 0in1Ko8a, HHoemkoga. ¥ ANl mraxiB €
0co0JuBi 0iTKOBI yTBOPU — KAHAMUKU, AKI HiATPUMYIOTHh SHIEKJIi-
TUHY B II€BHOMY CTaJIOMy IIOJIOMKEHHI — 3apodkosum OuCKOM TOTOPH.
Ha Tymomy moJaioci nogimpana kamepa i3 3amacoM IOBiTpA IJisa
sapogka. llIkapaJymna 3axuiae sgiIe BiJg MexaHIUHNX HOINKOIKEHD 1
Mae€ IopHu IJis Tad000MiHy 3apoAKa, IO PO3SBUBAETHCH.

Po3sumor y ntaxiB npaMuii. 3ajJeyKHO BiJf PO3BUTKY HTAaIIeHAT,
NTaxiB MOAIJIAIOTH HA 8UB00K08I Ta HAzHi30Hi. [0 BUBOOIKOBUX HAaJe-
JKaTh MTaxm, Yui ITAIleHATa BUJIYILIIOIOTHCA 3 AUIA PO3BUHEHUMMU,
BKPUTHUMH IIYXOM i 3JaTHUMH Yepes3 KijJbKa IoguH pyxaTucda. ¥ I
rpymi Kauku, I'ycu, TeTepyKu, jgebeni tomo. Ilramensara HaruisgHUX
nraxis (rpaku, roayou, IaTJu,) TOJIi Ta CJimi, He MOXKYTh CAMOCTiHO
JKUBUTHCA 1 JOBIO 3aJIMIIAIOTHCS B I'Hi3mi.

IloBeminka mrTaxiB HabaraTo CKJagHiIlIa @I pisHOMAaHiTHiNIA, HiXK
y BeMHOBOAHUX 1 mJjasyHiB. XapaKTepU3ye€ThCSI PUTMiUHICTIO I
3a0e3reuye MPHUCTOCOBAHICTL 1O MIiHJIMBUX YMOB CepPemOBUIIA.
OcHoBHUMU (popMaMu HNOBEAiHKU €: xapuosa (30upaHHsS 3amaciB ixKi

In. 146. Kinb
y ckeriemi eonyba
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Ha 3UMYy — COWKHU), 3axucHa (IOETHAHHS B IPynu APiOHUX Topodu-
HUX JIJI aTaKyBaHHS XUMKUX MITaxiB), cmamesa (TOKYBaHHSA B TJIyXa-
piB), 6amvkiscvka (MOUeproBe HACUIKYBaHHA B roay0iB), azpecusna
(Haman mJisg 3aXWCTy THi3ga, THi3ZOBUI IapasuTusM), 00CliOHUUbKA
(B’IOpKU I KOJIIOUKU IJisi NOOYBaHHS JIMUYMHOK) Ta iH. Yci Buau mnra-
XiB BUABJAKTL TypOOTYy NpPO HAIaAKiB, aje B pPiSHUX BUAIB BOHA
MPOSABJIAETHCA IO-pisdHOMY. PopMaMu TypOOTH IIPO IIOTOMCTBO € Mij-
0ip micua mya rHisma, BUCHUAMKYBAHHS I BUT'OJOBYBAaHHSA IITAIIEHAT,
3aXUCT BiJf BOPOTiB, IeperpiBaHuAa COHAYHUM ITPOMiHHAM, oOirpiBaH-
HA ITAIIeHAT TiJIOM, DiATPUMAaHHS YKMCTOTH I'Hidma TOIIO.

Mtaxu + ETonoria & HaiiposymHiwuii nmax Ha
3emai — HoBoKanedoHcvka opoHa. Opzanidmu 6udy
6Cei0Hi Mmalomb YHIKAAbHY 36UYKY BUKOPUCMOBYEQA-
mu it Hagimb cmeopreamu iHcmpymenmu 04 6ULY-
YeHHA NOHCUBU 3 omaeopie ma wiaun. II[o eam 8idomo
npo 3napsdos npayi?

KopoTKoO npo ros0oBHe

) NMTAXWU — e xopaoBi XxpebeTHi TENMOKPOBHI TBAPUHW, NMPUCTOCOBAHI 4O MOMbOTY.
) [Taxv po3MHOXYIOTbCS ANLISIMU, PO3BUTOK NPSMUN.
) [loBepdiHka nTaxiB CKMagHilla 1 pi3HOMaHiTHiwa, Hixx B amdibin Ta pentunin.

AianbHicTb
Hasuanvne s3asedanns. Illo e6idpisnae nmaxié 6i0 nna3ynie?
Onopna mabauuysa «3azaavHa xapakmepucmuka» dasa onucy. Iltaxu.
Possusanvre 3as0anns. Aki ocobausocmi 6ydoseu nip’s nos’asa-
Hi 3 noarvomom? IIpakmuuna énpasa. Jlocnimxenua OymoBu mmip’s.
I[innicHe 3a60aHHA. 3 AKUX eMUYHUX MIPDKYE6AHb 6ez2AHU ma
6ezanku He i0amb Kypaui aiya? Jomawniiic npakmurxym. Bynosa ta
byHKIII aiinga oraxis.

PesyabTaTr

OuikyBaHi pe3ynkTaTyv HaBYaHHA (Y4eHb / y4eHuus...)

» onucye: ocobnusocTi NMTAXIB

* 8u3Havyae memy ma ¢opmymoe 2inomesy: QOCNIMXEHHA npuctocyBanbHoi Gy-
[0BY Mip’a A0 NOnboTy

e crpulimae HacmaHosy ma eucrosrntoe mipkysaHHs: npo ETUYHY LIIHHICTb ntaxis
Ha OCHOBI Aocnig)XeHHs1 By40BM Kyps4oro anus

Camo + ...

Camonasuanusa. Pecynamuene 3asdanns. SIK opra"isyBaTu moBTO-
peHHA?

Camoouinweanus. 3a80anns 0as posnisHasarnus. IloBeminka mra-
XiB.
«Biology» § 13.2. Archosaurs. Dinosaurs. Crocodiles. Birds.

J
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bydew, nmauwe, cnisamu Hao nonem.
Mu ece we sioHatioemo i 8ce we giomonum. !

Mu sce we nogepHemo 3 mozo, ujo empamusnu. A
lonosHe, ujo6 nmaxu 3anuwanuce Kpunamumu. /
Cepeiti XKaoaH — cyuacHull yKpaiHcoKul NUCbMEHHUK

§13.3. PIBHOMAHITHICTb NTAXIB

3actocoByemo! JHaiiBOPOHKY II0JILOBI 3BUBAIOTH
raisma mpocto Ha 3emJui. lloumnHarouwm cmoiBaTu,
HIBUAKUM JIETOM HifiiMaioThCs BIOpPY, ONHCYIOTH
BEJINKY CIIipajb, a IOTiM ONYCKAaIOThCA MOIOJY.
o aKoi rpynu HaJEKUTh Iei nrax?

3MICT

AK KnacudikyroTb nTaxis?

Bucokuii piBeHb 00MiHYy peUYOBWH, IIOCTiliHA TemIepaTypa Tijia
PasoM 3 JOCKOHAJMM II0JbOTOM 3YMOBWJINA HAA3BUYAHO BEJIMKE II0-
IMUPEeHHA nTaxiB. Ix MoKHaA 3ycTpiTu Bix APKTUKHN 10 AHTApKTUIN B
Oyab-IKMX YMOBaX: Y XOJIOOHUX I JKApKUX IYCTEJAX, TYHAPi I Taii-
3i, cremax i Jicocremax, Tpomikax i cy0OTpomikax, B eKBaTopiaJibHOMY
mosici. Yei cyuacui nraxm (a ix 6ausbko 11000 BumiB)cucremaTusy-
I0Th Ha aBi rpynu — BeskineBi ta Kinerpyai.

Beskinesi — rpymna nraxis, 3aralbHIMU O3HAKAMU AKUX € IIepeBaK-
Ha BTpaTa 3JaTHOCTI JI0 IIOJBOTY, BiICYTHICTDL Kijd Ta ocobamuBa OymoBa
mip’sa (BizcyTHi rauku Ha GOpigKax, TOMY OIIEPEHHSA HeIiJbHe). ¥ ITUX
TBapWH AOBTa INWUdA, HEJOPO3BUHEHI KpumJa U J00pe PO3BUHEHI HOTHU.
Ilommpeni B Adpurni, Acrpanii, Hosiit 3emaunii, IliBgenniit Ame-
purni. JKuByTh Ha BiIKPUTHX IIPOCTOPAxX CTeIiB, caBaH ab0 B T'yCTUX
yarapHUKax i sKUBJIATHCSI POCAMHHOIO 13Keio Ta APiOHMMU TBapUHAMU.

Kinerpyai — rpyna mraxis, y
SAKUX TPyAUHA Ma€ no0pe Po3BU-
HEHUH Kijgb, KiCTKU mHeBMAaTH4Y- | Croci6
Hi, Imip’sa Mae 3iMKHEHi ommaxaja, |XUe/IeHHs
pOSBH.H €Ha KyIIPHKROBA RICTKA TA 0., 06 pyxy | Bieatoyi, nnagaroyi, nimarodi
im. Ili mTaxu CTAHOBJIATH OCHO- Xapaxmep — _ —
BHY Macy cydacHux BumiB. Ki- nepemiweHs Ocini, ko408, nepesimHi
Jerpyzai o6’eIHyIOTh TaKki rpymnu, . Jlicosi, 800sHiI, Monbosi,
sx: Kypo-, I'yce-, [Jamao-, Coxo- | Tun micye- npubepexHi, 60110mHi,
no-, Coeo-, Jlenexo-, Ilinzeino-, |'CHYSBHHA | i cmenoei, nycmenbwi
ARypase-, 'opobyenodiOHi.

Ilix BOAMBOM €KOJIOTIUHMX YMOB CEPeIOBUINA IITaxU PisHUX
CUCTEMATUYHUX I'PYNI MOXKYTh HaOyBaTH HMOAiOHUX O3HAK y OyIOBi Ta
noBeninmi. Hafiuacrimnie nraxiB KjaacudikyoTh Ha €KOJOTIUHI rpynu
3a TAaKUMU KPUTEPisaMU, AK: CHOCiO KMBJIEHHS, CIIOCI0 pyXy, Xapak-
Tep IepeMilleHb, THUII MiclleicHyBaHb.

Kputepin OCHOBHi rpynu
Xuxi, 3epHOIOHI, MNI0J0IOHI,

KOMaxoioHi, puboidHi,
8CeI0Hi, mpyroioHi
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Mtaxu + Midonoria & Ak zycu spamyeanu Pum?

AK NTaxu NpUCTOCOBYIOTbLCA A0 Pi3HUX YMOB
icHyBaHHA?

IlepebyBanHA mTaxiB y NMEeBHUX yMOBaxX iCHYBaHHSA IPUBEJO [0
YTBOPEHHS €KOJIOTIUHUX I'PYII, AKi BiApisHAOTHECSA 0yA0BOI0, (DOPMOIO
Tijla Ta CIOCOOOM JKUTTA.

Jicoei nmaxu. IIi nTaxu 306MpaOTh KOPM i THi3AATHCS B KPOHaAX
JepeB i KyIIiB, yacTWHA BUAIB I'Hi3AUTHCA B AyILIax, HA 3eMJi. ¥ HHX
YKOpPOUEeHi 3a0KpyIJIeHi KpuJja, JOBTI XBOCTH, CUJbHI IIAJIBI[L 3 PO3-
BUHEHUMHU Kirtamu. Bodno-6onomui nmaxu. Y MeKax Iiel rpymnu
PO3Pi3HAIOTH MPUOEPEIKHUX, BOAOILIABHUX Ta MOPCHKUX mTaxiB. I1pu-
OepejxcHi nmaxu MalmOTh BUIOBXKEHI HOTU, IINIO Ta A3b00, a OCHOBHUM
cmoci6 pyxy — xoxminua. JKuBasaTbcsa KomaxaMu, MOJIOCKaMu, puboIo,
3eMHOBOOHUMU. ['Hi3ma BJIAIITOBYIOTHL Ha 3eMJIi, Ha IPUOEPEKHUX Ie-
peBax, MiIKoBoALi. Bodon.siasHi nmaxu BeAyTh BOSHUM CIIOCIO *KUTTS
U 3maTHI TpuMaTHCA HaA MOBEPXHI BOAM. ¥ HUX ILJaBaJibHA IIEPETUHKA
MiK HaJbI[AMMN Hir, IiJibHEe OIepeHHS, PO3BMHEHA KYIIPUKOBa 3aJIO0-
3a. JKUBIATHCA TBAPMHHOIO Ta POCJIUHHOIO iK€, 3MaTHI OO0 IIipHAHHS
Ta IIaBaHHA. Mopcbki nmaxu IPUCTOCOBAHI O YKUTTA B MOPCBKOMY
cepemoBUIIi. ¥ IIifi TPyl BEJMKiI OKeaHIUHI IITaxy 3 NIMPAIOYUM II0-
JIbOTOM i JOBIMMHM BYy3bKMMHU KPHUJIaMH, IIipHAIOUi NTaxy 3 KPUJIaMH,
3IAaTHUMH IO I'Pe0HOr0 PyXy IIiJ Bomoi0. IXHiI KiHIiBKM MalOThL IJa-
BaJIbHi IIEPETUHKHU, ¥ HUX € COJIbOBI 3aJ103U AJIA BULAJEHHSA HAIJIUIIKY
cojieit, GiNBIIICTh 3 HUX THI3AATHCA KoJoHiAMU. IImaxu 6idkpumux
Micyb HaceJdlOTh Bigkputi npocropu. Cepen HUX cmenosi, noJvosi,
nycmeavui nrtaxu. OHI 3 HUX OPUCTOCYyBaJUCA OO IIBUAKOTO Oiry,
iHOIi — mo moJIbOTy Ha 3HauHi Bimcrami. ja mux mrTaxiB BJIaCTUBIL
rocTpuil 3ip, JOBra Ius, PO3BUHEHI Horu abo Kpwmiia. Xudxci nmaxu.
Cepen xmKuX ITaxXiB € JeHHI XMkl Ta HiuHi Xmxi. Y HUX 1o0Opuil ciayx
i 8ip, raukyBaTuii 13600, roctpi Kirri. Ile HarHiszgHi nTaxmn.

Mraxu + /lloguHa & Ceped nma-
xie € Oazamo eudis-cuHaHumponis,
AKi 3HAUWAU NOOAU3Y AI0ICLKUX NO-
cesleHb cnpuamauei 0asa cebe ymosu
aumma. Poszenanvme inwcmpauii
ma eu3Haume iXHi 6u008i HA38U.

Yu € y nTaxiB e1emeHTapHa pO3yMOBa AiA/IbHICTb?

Enemenmapna po3ymoéa 0dianvHicmdb — 3LaTHICTb TBapUH yCTa-
HOBJIIOBATH 3B’A3KU MiXK IIpeIMeTaMU Ta ABUIlaMU I BUKOPHCTOBYBa-
TU iX IJIA IPUCTOCYBAJIbHOI IToBeAiHKM. Cepes HAaPO3YMHIIIINX TBAPUH
BOPOHOBi (KpyKU, BOPOHU, COPOKU, COMKM), MAyTH, ASATIOBI B’ IOPKMU.

O3HaKoOI0 eJIeMeHTapHol po3yMoOBOI JiAJbLHOCTI 0OaraThboxX TBa-
pUH € 30amHicmb npasuavHO nepedbavamu xid Axoi-HeOydv nodii.
Hanpuksian, BOpOHU BKJIAAAIOTH BOJIOCHKi ropixu Ha JOPOTY Iif KoJieca
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aBTomoOiniB. Ille oxHieo Tako0 O3HAKOIO € BUKOPUCMAHHA 3HAPAJb.
Hesaxi Buam nraxiB HaBuUmancA AOOyBaTH iKYy 3a HOIOMOIOI0 iHCTPY-
meHTiB. Hanpuknan, ezunemcuvki 2pugu po3KOJIIOIOTH KAMiHHAM CTpa-
yCcuHi AU, a 0amao8i 0epe6Hi 8’ 10pKU BUKOPUCTOBYIOTH 3aroCTPeHi
TriJIOUKM ¥ KOJIOYKM KaKTYCiB, 1100 BUTATYBATHU 3-IIi KOPU JIUUYMHOK
KoMax. B apceHasi HO80KA1e00OHCLKUX 60POH € Bimpasdy ABa BUAU 3HA-
pAnb: KOJIOUKU M rauyku. SIK moKasajsu HAyKOBL AOCIIIKeHHA, Cipi
nanyzu BMiIOTh paxyBaTHU, PO3PIZHATU IIPeIMeTH, KOJIbOPHU TOIIO.

Mtaxn + Tleorpadia @ [Jamnosuii Odepesnuil
8’10pok € endemirom I'ananazocvkux ocmposis, pos-
mawosarux 6.. Hassimv oxeaH.

KopoTKoO npo rosno0BHe

) B ocHOBI knacudikauii nTaxiB — ocobnmBocTi, NoB’si3aHi 3 6yA0BOIO CKeneTa, BHY-
TPILLHIX i 30BHILLHIX OpraHiB, 3 pPO3MHOXXEHHSIM, PO3BUTKOM Ta CMOCOOOM XUTTS.

»  OCHOBHMMM EKOSOTFIYHUMU Fpynamm NTaxis 3a MiCLLEM iCHYBaHHS € AepeBHO-4Yarap-
HWKOBI, BOOHO-O0NOTHi, CTENOBO-MYCTENbHI Ta XUXi.

) Y nTaxiB poO3BMHEHI OpraHn YyTTiB, HEPBOBA CUCTEMA, MPOSIBM ENEeMEHTapHOI po-
3YMOBOI AiANbHOCTI, WO pobUTb IX OAHMMY 3 HAWYCNILLUHILLIMX Ta HAUMOLUMPEHILLMX
TBapWH.

AifanbHiCTD

Haguanvne sagdanna. Axi npuwunu pisHomanimmsa nmaxie?
@Ppeiim 0na noscHenHs. PisHomaHiTHiCTH ITaxis.

Possusanvhe 3a60annsa. 3a AKUMU 03HAKAMU PO3PI3HAIOMb NIMA-
xi6 pidnux exonoziunux zpyn? IIPARKTHYHA POBOTA 13. Hocui-
I)KeHHA IPUCTOCOBAHOCTI IITaXiB 0 PiBHUX YMOB iCHYBaHHHA.

Ilinnicne 3a6dannsa. Yu € y nmaxié enemenmapha po3ymoea
dianvricmv? Bnpasa 0asa peazysanusa. IlposaBu «po3ymy» y pi3HHUX
nTaxis.

Pe3syabTaT

OuikyBaHi pe3ynbraT HaBYaHHsA (Y4YeHb / yyeHuus...)

* nosicHroe: ocobnmeocTi BeskineBux Tta Kinerpyamnx nraxis

» opaanizogye: QOCNIOXEHHSA npuctocoBaHOCTi nTaxiB 4O Pi3HNX YMOB iCHYBaHHS

* peaaye ma rosicHioe HacmaHogy: npo ETUYHY LIIHHICTb nTaxis Ha ocHoBi gocni-
[PKEHHS MposiBIB erfleMeHTapHOl pOo3yMOBOT iSANIbHOCTI

Camo + ...

Camonasuanusa. Komynikamuene 3asdanus. Kpocsopn «Hayka
PO ITaxiB».

CamoouinwsarHs. PenponykTuBHe 3aBHaHHA. PisHOMaHITHiCTH
Taxis.

«Biology» § 13.3. Diversity of Birds.
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Ta6bnuua. OCHOBHI F'PYMNM KINErPYAUX NMTAXIB

Mpyna Oco6nuBocTi MpeacTaBHUKK
Cmpay- |lMtaxmn caeaH i nyctenb. 3gaTHi Ao wswuakoro | Cmpayc aghpukaHcbKul,
coroQibHi | Biry. Kpyna Hegopo3BUHEHI, Kinb BiACYTHIN, HOMM | HaHOY, Ka3yapu, cmpayc

M'a3uCTi, 3 2 4 3 nanbusMmn. PocnuHoigHi. | aecmpaniticbkud, Kigi
BuBoakosi.
lMiHesiHO- | Mopcbki nTaxu. 3gaTHi 4o NnaBaHHA U nipHaHHS. | [liHagiHU iMnepamop-
rnoQibHi Kpuna neperBopunucs Ha nactu, HOrM KOPOTKI. | CbKUl, KOpomnieCbKul,
Mix nanbusaMuM — nnaBanbHa MepeTuHKa. | Masnul, 2anarna2ocbkud,
YKuenatbes puboto, Morntockamu. HarHisgHi. Adeni
Kypono- |Ttaxu niciB i nonie. [13606 — KopoTkui, kpuna — | Kypinku, psaé4uku,
OibHi KOPOTKi, HOTM — CUIbHi 3 MIiLHMMUW NanbUAMW. | erryxapi, iHOUKU, nasudi,
PocnuHoigHi. BuBoakosi. nepenenu
lyceno- |MNTaxu Bogonm i 6onit. [13b06 Wmpokun 3 poro- | flebedi, aycu, Kadku,
OibHi BMMW NNacTUHKaMU, Kpuna — CEPEHi, HOTU — KO- | Ka3apKu
POTKi 3 NraBanbHOK NEPETUHKOI MiXK NanbLamu,
€ KynpukoBa 3arnosa. PocnuHo- i TBapuHOIgHI.
BnBogkoBi.
Aamno- |MNtaxu nicie. A3b06 gonotonogibHun, kpuna —|smnosi (cmpokami,
rno0ibHi LWMPOKI 1M Tyni, HOMM — KOPOTKI YoTupunani 3|3emeHud, YopHul),
MILHUMMW 3arHYTUMMK KIrTAMW, XOPCTKUIA XBICT. | myKaHU, 80CKOiOU
KomaxoigHi. HarrisgHi.
Cokorno- |[OeHHi xmxi nTaxu nicie, crenis, 6onit. 13606 —|Mpughu, cekpemapi,
ro0QibHi KOPOTKWUI ravkyBaTui, kpuna — 4obpe po3BUHEHI, | COKOMU, Wyriku, opu,
HOMM — KOPOTKi YoTUpmnani 3 4OBMMMW 3arHeHUMU | opsiaHu, curu, 0coidu,
KirTamun, gobpe po3BUHEHW 3ip. TBapUHOIOHI. | /1yHI, cKkona
HarHi3gHi.
Cosono- | Hiuni xuxi nTaxm nicis, ctenis, 6onit. 13606 — ko- | [Ty2ay, cosu (nonspHa,
OibHi POTKWIA raykyBaTui, Kpuna — fobpe po3BUHEHI, | 6oriomsHa, 8yxama,
HOIM — KOPOTKi YoTupmnani 3 JOBMMMW 3arHyTUMW | cudi, curyxu)
KirTsiMu, [obpe po3BMHEHWI 3ip | cnyx. TBapuHO-
igHi. HarHisgHi.
Jleneko- |lMtaxmn Bogorm, Gonit. [3b06 — goBrun cnuco-|JSleneku (6inud, YopHuUl),
ro0ibHi noaiGHuN, Kpuna — AOoBri N LWNPOKi, HOTM — OB, | Yarsi (cipa, pyda, xoe-
MatoTb AOBrY WK, TBApUHOIgHI. HarHi3gHi. ma, bina), koposaulKu
XKypaerne- | MNTaxun 6onit i ctenis. [13606 — goBrun, kpuna — | XKypaeni (cipud, 6inud,
rno0ibHi BEMWKI WM LUMPOKI, HOfM — AOBri, MalTb AOBry|cmernosud), cmpenem,
wmto. PocnnHo-  TBapuHoigHi. BuBogkosi. Opoxea
lopobue- | Yci micueicHyBaHHA, okpiMm Boau. 3aebinbLuoro | flipoxeocmu, HamemHu-
noQibHi HeBernuki po3mipun. Y GinbLiocTi JoOGpe po3BUHE- | KU, BOPOHOB8I (80OPOHU,

HW Ta 30aTHUIA NPOAYKyBaTWN AyXe Pi3HOMAHITHI
3BYyKW, 3a3Bu4Yan BiOOMI H9K «CMiB MTaxiBy».
YKvBneHHs pisHOMaHITHO iXeto. HarHisgHi.

KpyKU, 2arnku, colku, co-
POKU); wnaku, nacmie-
KU, Xal8opOHKU, CUHUU,
0Opo3du, copokorydu
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Ccaeyi - HaliycniwiHiwi meapuHu Ha 3emni,
AKi i Ha cyxo0oni, i y 800i noyysaromoca Ak yooma.

Jesio AmmeH6opo - sidomuti asmop
0oKymMemasbHUX ginbmie npo npupoody

§ 13.4. CCABLI

AHanisyemo! Bimmuii Begmins —
Hal0iIbINN 13 cydacHUX Ha3eMHUX g
XMKaKiB, KUT CUHIN — Haiibimpma ¢
TBApUHA Ha ILIaHeTi, a Kupada — E
HAWBUINA CYXOIIyTHA TBapuHa. JIki = &=
O3HAKU IJId HUX € CILIbHUMU?

3MICT
AKi 0co6/mnBOCTI 6yA0BU U KUTTEAIANBHOCTI ccaBLiB?

Bigginamu Tijia B ccaBIliB € roJioBa, mus, TyJay0, xBict. Ha rososi
posTarmioBaHi oui 3 ABOMa ImoBiKamMu (TpeTd IOBiKa HEeZOPO3BWHEHA),
OpraHm CcJIyxy, HIOXY, IOTHUKY, POT 3 TybaMu Ta SA3UKOM, IO €
opranoMm cMmaky. Ilepenni Ta 3agHi KiHI[iBKM po3TanioBaHi nid myny-
6om, 3aBIAKYN YOMY TiJIO IiJHATE HaM 3€MJICI0 I Ma€ MOMKJIMUBOCTL O
mIBUAINOTO PyXy. Ilanbmi ccaBIfiB MaroTh Kirrti, Hirrti, konura, AKi €
3HAPAOAIMU Hamany, 3aXHUCTy, PUTTA, Oiry TOIIO.

IloxkpuBamu Tijta ccaBIliB € MiIfHA I eTacTUYHA MIKipa. ¥ IIKipi pos-
TallloBaHi YyTJIMBI pelenTopu Ta pPisHi IMIKipHi 3ayio3u (IIOTOBi, caJib-
Hi, maxydi, MoIouHi). XapaKTePHOI O3HAKOIO CCABIIB € 6010CAHUL
noxpué. Vloro yTBOpIo€ OCTHOBE U IIyXOBe BOJIOCCA Ta IXHI BHUAO3Mi-
HU — BiOpwmcu, meTuHa, roJIKu, 110 3AiliCHIOIOTL 3aXUCHY, 3irpiBajabHy,
yyTauBy (yHKIii. Bosocauuii mOKpPUB HETOBrOBiYHUU i IepiogmyHO
3aMiHIOETLCS Ha HOBUH ITig yac JuHsHHA. Ilig mKiporo 6ararbox ccas-
IiB YTBOPIOETHCA IIPOIIAPOK KUPY, 110 € BAIKJIUBUM IJIA ITPOKUBAHHSA
B XOJIOOHUX BOJAX Ta IIEPeHECeHHS HECIIPUATIUBUX YMOB.

HJis ccaBIiB XapaKTepHa TEIJIOKPOBHICTh, 3yMOBJIeHA iHTEHCUB-
HUM OOMiHOM PEeYOBWH i JOCKOHAJIMMU MeXaHi3MaMU TeILIOPeryJIsaiLii.
CepI1ie yoTUpUKaMepHe, ABa KoJia KPOBOOOIry 3a0e3meuyioTh BUCOKY
MIBUAKICTh TPAHCHOPTYBaHHA peuoBUH B opraHismi. Ilosinimene nu-
XaHHA CCaBIIiB Bil0yBae€ThCS 3aBAAKU BEeJUKill BHYTPIITHilT TOBePXHi
JIeTeHb Ta IPUINBUIIIEHHIO IUXAJbHUX PYXiB 3a AOIMIOMOT0OI 0COO0JIU-
BOTO OpraHa, IIf0 Ha3WBaeTbCcA Odiaghpazmoro. YIOCKOHAJIEHHS TPaB-
JIeHHA II0B’si3aHe 3 dugpepenyiayicro 3y6ié Ha pismi, ikjaa Ta KyTHI.
KinekicTe 3y0iB, ixHA (popMa Ta po3Mipu B PiBHMX cCaBI[iB Bifpis-
HAIOTHCA M 3ajie)KaTh Bil XapakTepy KuBJeHHA. Tak, y I'puU3YHIB
HaWKpallle po3BMHEHI mapa pisiiB Ta KyTHi 3yom (ikjia BimcyTHi), a
B XWJKUX — CHJIbHO PO3BWHEHI iKJa Ta KyTHi. ¥ cJIoOHiB 30epiraersb-
cd JIMIIE IIapa PismiB Ha BepXHIill IIeJelni, 1[0 HasMBAIOThCSI OWBHI
1 4oTHpU KYTHiIX 3yOm. ¥ MOJIOAOMY BiIli B ccaBIliB (pYHKI[IOHYIOTH
MOJIOUHi 3y0m, ITi3HiIlle 3aMiHIOIOTHCS IIOCTiHHUMMU.
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CmiwHa 6iosoria ¢ YV Jduxux eoaozux aicax
I[enmpanvnoi ma Iligl0enHoi Amepukru Husyms
OJuki meapuHnu, yce FHumms AKUX npoxodums 002opu
Hozamu nid desizom «Ilocniwaili He nocniuiaryu».
Hassimv ywo cumnamuuny oyxce OuKy meapuny.

AKi 0c06/MBOCTi PO3MHOXXEHHA 1 PO3BUTKY CCaBLiB?

CcaBmi — posmisbHOCTaATeBi opramismMm, y SKUX BHYTPIIITHE 3a-
mwrigHeHHA. Brympiwnvoympobrul po3éumoxr OinblrocTi ccaBIiiB
BizOyBaeThCA B MATIIi, AKA Ma€ MYCKYJIbHI CTIHKHU I IysKe qJoOpe Kpo-
Bosabesneuenusa. Mamka — HUKHIN PO3INUPEeHUN BiAmig ARIEBOIiB,
10 IIpU3HaYeHi IJisg BUHOITYBaHHA 3apoaka. el mapHuii abo Hemap-
HUU OpraH € JINIe B TUX TBapUH, AKUM BJIACTHU-
Be JKUBOPOLiIHHA. ¥ CyMUYacTHUX 1 IJIaIleHTapHUIX
CCaBIIiB i yac BariTHOCTi B MaTHi GOPMYETHCA
IJIalleHTa, AKa 3a0e3ledyye B3a€MO3B’A30K ILIO-
Ja 3 opraHismom marepi. Ilnayenma — TumMuaco-
BUU OpraH, I0 YTBOPIOETHCA AJIA 3B’ A3KY IJIOAA
3 opramizamomMm Mmartepi. Uepes miameHTy 3apogoK
OTPUMY€E€ KHCEHb i ITOKMBHI PEeYOBUHU 3 KPOBi
MaTepi I BUAiJs€e B KPOB HNPOAYKTU OOMiHY Ta
BYTJIEKUC/INIT Tas. TaKO,)R IIANeHTa YTBOPIOE 1~ emirku mamku;
IIeBHI FOPMOHM Ta € O0ap’epom mjda WIKIATABIX 5 _ 305000k 3 nyrosu-
PEYOBHUH, fAKI MOMKYTH OyTH B KPOBL Marepi. o0 3— npayesma
Ilorim BinOyBaeThCcA KUBOPOJIHHA U 6u20006Yy-
6AHHA MANAM MONLOKOM, N0 CEKPETYETHCS MOJIOUHUMH 3aJI03aMU.
Yce 1e 3abesmeuye Kpaillle, HOPIiBHAHO 3 IHINIMMM TBapuHaAMU,
BUKMBAHHA MOJIOAUX OCOOMH. ToMy KiJIbKicTh MaJdaAT y IPUILIONI
HeBeJINKa, a TypOdoTa Impo HaIaAKiB — BUCOKOPO3BUHEHA.

Ccasui + N'eosoria « €Exudna Ammenéopo —
6ud npuMimueHuUX ccasuisé, saAKi iCHYs8au
we 200 man pokie momy, 6 epy OuH0O3a8Di6.
Haszeimv uyw epy 0asHboz0 xiumms, Y aAKiil
BUHUKJU CCABUI.

In. 147. Mamka ccasuis:

Aki ocob/mnBoOCTIi NoBeAiHKM ccaBLiB?

HepsoBa cucrema ccasIliB, IOPiBHAHO 3 iHIIMMH XPEOETHUMMU, €
HaWcKJJagHimow. ['oToBHUIT MO3BOK 30iJIBIITyETHCA B Po3Mipax, 30iJb-
IIyeThCS ILJIOI[Aa KOPHM BEJUKHX IIiBKYJIb 3aBAAKKM 3BUBHHAM i 0o-
posHam. Ile mpmu3Besio 10 yCKJIaJHEHHA ITPOABIB HAOYyTOI MOBemiHKM,
cepen AKMX TypbOoTa IIPO HAIaAKiB, OOJaIITyBaHHA KHTJa, CTpa-
Teris KepTOBHOCTi, B3a€MOJOIIOMOIa TOIMO. ¥ OaraTboxX CCAaBIIiB
MalOTh MicIle IIPOsSBU PO3yMOBOi AidgabHOCTI. Cepeln «HAMPO3YMHIIINX »
CCaBI[iB INMMMIAaH3e, TOPWUJH, Oeab(piHM, KOCATKMH, CJOHU, IICH,
JoguHa. BaxauBe 3sHaUeHHS OJIs CCABI[IB Mae HaBUAHHs, 3aCHOBaHEe
Ha 3IaTHOCTI A0 HacJaigmyBaHHA. MoJjoab HaBYAETHCA NOpHIOMaM
3aXMCTy Ta Hamaay B irpax, AKi BiaacTuBi TiabKu ccaBiaM. Ocobiu-
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BO CKJIQJHA IIOBEAiHKA CCABI[iB 3 I'yPTOBOIO CTPYKTYPOIO MOMYJIAIii
(cramo, 3rpad Ta iH.). ¥ KOKHOTO BHUIY CCaBIIiB € MeBHi 3aco0u cmiJ-
KyBaHHS, CUTHAJi3aIlii — 3BYKM, BidyaJbHi CUTHaJIM, 3allaxXu, MiMi-
Ka, mosu, sKectu. Tak, menbpinu BigTBOpiooTsh mouHan 100 3ByKoBUX
CUTHAJIIB, AKi IIIMPOKO BUKOPUCTOBYIOTHCA HUMM B CIIJIKYBaHHi. ¥
3BipiB Ba'KJIMBe 3HAUE€HHS MAaIOTh BidyaJsibHi cUTHAJIU — JKeCTHu, 103U,
MiMiKa, 3a JOIIOMOT0OI0 AKMWX BOHU IIePeIaloTh CTaH TPUBOIU, CTPaXy,
IOTpo3u, TOKOPU Ta iH.

CcaBui + ETonoria @« Ha intocmpauii oui Hail-
Oinvuwozo 3 npumamis. Cnpobyiime po3nisHamu
A100UHONO0IOHY Maény, AKiiL Haaemumsv ueil 0o-
NUMAUBULL N02/A0 POSYMHUX OUell.

KopoTKo npo rosnoBHe

) CCABLUI — ue xpebeTHi TeNNOKPOBHI TBApPUHU, OCOBNMBOCTAMM SKUX € KIHLIBKM Nig
Tyny6om, BOMOCSHUIA MOKPUB, LUKIPHI 3anosu, AvdepeHuinosaHri 3ybu, giacdparma.

) CcaBui — po3ginbHOCTaTeBI OpraHiamMu, y SKMX BHYTPILUHbOYTPOOHWUIA PO3BUTOK,
MaTka, nnaueHTa, BAroOAOBYBaHHS MassiT MOITOKOM.

) [loBeaiHka ccaBLUiB BIiOPI3HAETLCSA CKNAAHICTIO, LLIO 3YMOBIIEHO BUCOKUM PO3BUTKOM
opraHiB YyTTs Ta HEPBOBOI CUCTEMN.

AifanbHiCTB

Haguanvne szasdannsa. IJo eidpisnse ccaeéuyié 6i0 nna3ynHie?
Onopna mabauysa «Ilopienanvha xapaxkmepucmuxka» 018 aAHALLZY.
Penruraii Ta Ccasiti.

Possusanvre 3aedanns. Yomy 3you ccaeuyié pisni? Ilpaxmuuna
enpasa. [lociin:xeHHa 3yOHOI CUCTeMHU CCaBIIiB.

Ilinnicne 3asdanna. Axa poav cninkyeéanna 0na noeediHkKu
ccasyie? Bnpasa 0asa nepexornarnocmi. Ciocobu KoMyHiKaIlii ccaBIiis.

PesyabTaTr

OuikyBaHi pe3ynbraT HaBYaHHSA (Y4YeHb / ydyeHuus...)

* aHanisye: ocobnmeocti CCABLIB

» aHanizye pesdynbmamu: OOCIIMKEHHA npo ocobnueocTi 3y6GHOI cuctemu
ccaBLiB

* gusernsie nepekoHaHicms ma obrpyHmosye: ETUMHY LIIHHICTb ccaBuiB Ha OCHOBI
[OCTNifXeHHs1 cnocobiB IXHBOT KOMYHiKaLi

Camo + ...

Camonasuanns. Ilisnasanvre 3agdanns. IlpaBuino-opieatup «Mo-
JIEJTIOBAHHSA» .

Camoouinioeanns. IIpodykmueHo-koncmpykmuene 3agdanhs. 11o-
BeIiHKa ccaBIIiB.

«Biology» § 13.4. Mammalia.
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Hexati eomb6am yinkom peanevHuti, a OpaKkoH - Hi, Hixmo 00 1ady He ys8/1A€
€o0i, Ak suenadae eombam, a ocb K 8u21510a€ OpaKoH, 3HAOMb yci.

Aspam [legiocoH (1923-1993) -
AaMepUKAHCbKUU NUCbMEHHUK

§ 13.5. PIBHOMAHITHICTb CCABLIB

Wo? Ae? Koan? «A, Bombam eedmexncuit (Vombatus
ursinus ), mosa npupodHa cneuiaivbHicmv — iHIHCEHep
exocucmem. Bydienuymeo Hip, Y AKOMY A macmakx,
nosinwye cmpykmypy rpynmise, cnpuse pocmy poc-
AUH i 3a0e3neuye xHumJaom Oazamvox meapun. A
Hallbinvwiuil i3 cyvacHux puwoyux ccasyise. /Huesy 6
Ascmpaanii ma Ha ocmposi Tacmanis. Moimu Opysamu € kKoara cipuil
ma keneypy pyouii. Tax ocv, numanusa 6i0 eomobama. Xmo 42»

3MICT

AKi ocCHOBHI rpynum ccasuiB?
CCABL| (abo 3Bipi) mominsioTbea Ha aBi rpynu: IleprmoaBipi (Hiie-
kyganui) Ta CropaBxkHi 3Bipi (WKuBopoawi). BinbiricTs cyyacHUX BUIIB
CCaBIIiB HAJIEJKUTH IO CIIPABXKHIX 3BipiB. 3a HASIBHICTIO MJIAIIEHTHU cepe/I
Hux BuminsaioTh Hukui 3Bipi (Cymuacti) Ta Bumri 3Bipi (ILlnamentapHi).
Ilepiro3Bipi — 1mMe HAUTPUMITUBHIII ccaBIli, AKi POSMHOMKYIOTHCSH
BimknamamaaMm geib. Ilommupeni B ABcrpanii, Ha Tacmawnii 1 Hosiit
I'sinei. ¥ mopocsux TBapuH 3y0iB HeMae, TeMIlepaTypa Tija HecTaJja,
PO3BUTOK 3apoaKa BiIOyBaeThCA I103a OPraHi3ZMoOM MaTepi IIijg yac Bu-
cumKyBaHHA (Kauk003v00) ab0 B IMIKipHiN cymii (exudna). Momouni
3aJI03W BiJKPUBAIOTHCA UMCJIEHHUMU OTBOPAMHU Ha 3aJIO3UCTI IOJIS.
o mepIiio3BipiB HajeXaTh NPOEXUdHA, eXudHa ¥ KaiKko03b00.
Cymuacri — ccaBii, Ki MalOThb MaTKy, ajie ILTalleHTa B HUX He
YTBOPIOETHCA. ¥ IIUX TBApUH € 3y0Oum, AKi He 3aMiHIOIOTHCA. OCKiibh-
KM ILTalleHTa He YTBOPIOETHCS, MaJisiTa HAPOMKYIOTHCSI HeIOPO3BU-
HEHUMU U BUHOINYIOTHCA B CyMIli, V AKY 1 BiIKpUBAIOTHCA IIPOTOKU
MoJiouHUX 3aJsi03. CymuacTi momupeHi B ABcTpaJii ¥ Ha IPUJIETIuX
octpoBax. HaliBijomMimnMu npeAcTaBHUKAMU € KOAJLA, KEHZYPY BEJU-
Kuil cipuii, gombam gedmexrcuil, Ous6os cymyiacmuil Ta iH.
IlnamenrapHi — ccaBili, y aKuX g00pe PO3BUHEHI MaTKa 3 IIJIalleH-
TOIO0. ¥ IIMX TBApPUH € 3MiHHI 3yOu (MoJsiouHi i mocTifini). IlnamenTap-
Hi mpeacTaBJ/eHI BEJINKOI KiJBKICTIO IPyIl CydacHUX TBapwWH, CEpem
AKUX: 3aitiyenodioni, Komaxoioni, Jluaurxonodioni, MuuionodioHi,
Xuoxci, Onernenodioni, Konenodioni, CrononodioHi, Ilpumamu.

CmiwHa 6iosoria « Ha ceimauni Ko-
poaiecvKi NiHe8iHU «HAIKHCONCAOMbY HA
MOPCbKO020 Komuka. A 4u 3HamMb yi Ha-
xabu, 00 AKOL 2pynu HAJLEH UMb MOPCLKUIL
Komuk?




AKi npucTocyBaHHA ccaBLiB 40 Pi3HUX YMOB iCHyBaHHA?

CcaBIii MarOTh BOJIOCAHUI IMOKPUB i JOCKOHAJIY TEILIOPeryJslliio,
3aBIAKYN YOMY MOJKYTH JKUTHU B XOJIOTHUX (0ini aedmedi) Ta KapKUX
nycresasax (8ep6.odu), B ymMmoBax BUCOKOTIp A (cHizosuil 6apc) Ta riau-
OuH oKeaHiB (kKawanomu).

30BHIiNIHIN BUTJIAL TiCHO IIOB’sI3aHWII 3 YMOBAMH CEpPeIOBUIIA I
cmocoboM KUTTsA. PO3BUTOK NIPUCTOCYBaHb MO PIBHUX CEPEIOBUIIL
icHyBaHHSA 3yMOBUB IIOJiJI Ha €KOJOTIUHI rpymu. ¥ KOMKHII 3 Iux
BeJIMKUX T'PYN MOXKHA BUALINTU APiOHIiIII, 110 MOB’A3aHO 3 PiBHUMU
YMOBaMU MiCIThb ITPOKUBAHHS.

In. 148. lNpedcmasHuku ccasuig: 1 — naHb egponelicbka (Ha3eMHi ccasui);
2 — Kpim esponelcbKuli (nid3emHi ccasui); 3 — sudpa piykosa (800HI ccasuy);
4 — geuipHUUS 8efluka (r1imarodi ccasui)

Hasemni ccagyi ocBoiiu cepenoBUIlle KUTTA, IO € HalipidHOMA-
HITHIIIUM 3a yMOBaMM iCHyBaHHA. ¥ MeKaxX T'pylnu ABI HiaArpynum:
JicoBi 3Bipi # 3Bipi BigkpuTux mpocrtopiB. s sicosux ccasuis xa-
paKTepHi HazeMHU# (incarku, wumnanie, aoci) Ta nepeBHUN (KYyHUYi,
8UBipKU) crocoObu KUTTA. Y JepeBHUX CCaBIliB BUIOBXKeHe CTPYH-
Ke Tijo I AysKe PYXJUBiI KiHIIIBKU, rOoCTpi 3irHyTi Kirrti, po3sBuUHeEHi
majblli, yinkuit xBict Ta iH. [lo mMewkaHnyie gi0kpumux npocmopié
HaJIe:KaTh KOIIUTHI, 3aimenomiOHi, geaxki xmKi. XapaKTepusyoThCs
CTPYHKIiCTIO Tija, 3JATHICTIO OO IIBUAKOTO 0iry, modpe pO3BHMHEHUM
30pOM, HAABHICTIO KOOUT ab0 Tymux KirTis.

Ilio3emni ccaéuyi cBOE KUTTA NIPOBOAATH IIiJl 3eMJiel0, Je 3HaXO-
OATHh ONPUTYJIOK 1 KopMm. Tijo B HMX BaJIbKyBaTe, NS TOBCTA, HOTHU
KOPOTKi, XBicT Mayuii, oui caabKO PO3BUHEHi, TOHKHI CIyX Ta HIOX.
Heari semurto puioTh mepegHiMU KiHI[iBKamu (kpomu), iHIIIL posmy-
mIyTh pisuamu (cainaxku). Iligsemui ccaBili, SKi KUBYTH y HOpax,
aJjie 3HAUHY YAaCTHHY Yacy IIPOBOIATEL Ha IIOBEPXHI 3eMJi, e 3Haxo-
IATH KOPM, Ha3MBAIOTh HOpHUkamu. Ile 6abaku, XoBpaxu, XOM’ KU,
0opcyku, BombaTu Ta iH.

Jimarui ccasyi € cueriasizoBaHOI0 T'PYHOI0 3 aJanTaligsMu g0
nonboTy (Kaxcanu, Kpuaamu, cymwacma Oinka, Oinka-iemsaza). Y
HUX € IMIKIpHI CKJIaIKM MiXK KiHI[iBKaMu, MillHa IPyAHA KJIiTKa, 3poc-
Ji KicTKu uepemna.

Booni ccasyi :xuByTh y BOLZHOMY cepenoBuilli. TiTbKu BOJHUU CIIO-
ci6 BegyThr KuTOmOAiOHi. BosocaHMIT MOKPUB Y HUX HOBHICTIO 3HUK,
JoOpe PO3BMHEHMWH IIap IiAIIKIPHOTO KUPY. 3aAHIX KiHIIIBOK HeMae.
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IlepeBa:kHO BOmHMIT CIOCiO *KUTTA BeoyTh MOPKi, MOPCHbKiI KOTHKWH,
JIUIe PO3SMHOXKEHHS I JUHAHHA Big0yBalOThbCA B HUX I103a BOJOIO.
HaniseodHi ccasui XKUBYTh AK Yy BOAi, Tak i Ha cyuri (6udpa, Hopka,
Hympis, ondampa, 606ep, xoxyas). KiHIIBKM B HUX KOPOTKi, MixK
MaJBIAMEI YaCTO € IJaBajibHA MEepPeTHUHKA.

CcaBui + Posym gukoi npupogu @ Jeno-
(inu enisnarmo cebe 8 03epKraJi, NiKAYIOMbCA
xeopumu, cymyiomsv 3a 3azubaumu. Ili icmomu
JeZKO 3anam’ amosyomyv, Marms CKIA0HY CU-
cmemy cniakysanus i 30amui 00 HAYUIiHHA.
Hasedimv npukxkaadu npucmocy8aHbv uux 800-
HUX ccasuis.

KopoTKoO npo ro/z0BHe
) OcHOBHI cuctemaTtuyHi rpynu ccasuiB — NepLuossipi, Hvxyi 3Bipi Ta Buwwi 3Bipi.
) OCHOBHI €KOMOriYHi rpynu ccaBLiB — Ha3eMHi, NiA3eMHI, NiTatodi Ta BOAHI ccaBLi.

) [MpuctocyBaHHSA 00 Pi3HUX YMOB iCHYBaHHS Han4acTille noB’sa3aHi 3 popmoto Tina,
Oy[0BO KiHLIBOK Ta PO3BUTKOM Pi3HUX OpPraHiB YyTTS.

AiAaNbHICTD

Haguanvne 3a80anHA. 3a AKumMU O3HAKAMU Kalacudiryromo
ccasyie? Dpeiim 0na oyinweanHna. PisHoMaHITHICTS ccaBIiiB.

Possusanvrne 3a6danusa. AKi o3Haku 6i0pi3HAOMb ccasyié pi3-
Hux exonozivtHux zpyn? Ilpakmuuna énpasa. [locaifKeHHA IPUCTO-
COBAHOCTI CCaABIIiB 10 PiBHUX YMOB iCHYBaHHA.

Ilinnicne 3a6d0annsa. Yomy Yepeona knuza Yrpainu € 6U3HaAHHAM
emu1HoOl yinnocmi ccasyie? Bnpaesa daa eubipxosocmi «Cmopinka-
mu Yepsonoi KHuzu Yrpainu». IlpyuvHu 3MeHIIEHHA YMCEJIBHOCTI
XUIKUX CCaBIIiB.

PesyabTaTr

OuikyBaHi pe3ynsTaTv HaBYaHHSA (Y4eHb / yyeHuus...)

* OUjHI0€e: ocobnmBocCTi Ta pisHoMaHiTHiCTb rpyn MEPLUO3BIPI, HAX4I 3BIPI Ta
BULLI 3BIPI

* oujHroe pesynbmamu: QOCNIOXEHHA npuctocoBaHOCTI ccaBLiB A0 Pi3HMX yMOB
iCHYBaHHS

» susersie subipkogicmb ma oujHroe: ETUHMHY LIHHICTb ccaBuiB Ha ocHOBI iHdoOp-
MaLil YepBOHOI KHUIM YKpaiHu

Camo + ...

Camonasuannsa. I[innicno-emouyiitne 3agdanusa «bBiosoriuna mare-
mMaTtuka» . Mamemamuuna énpasa. BigcoTKOBI 4acTKU BUAOBOTO Pi3-
HOMAHITTA PeITWJIiii, ITaxiB Ta ccaBIliB B YKpaiHi.

Camoouinwsanns. I podykmueno-meopuie 3agdanns. IloxomxeHHa
CCaBIIiB BiJ penTuJaiii.

«Biology» § 13.5. Diversity of Mammals.
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Ta6nuusa. PIBHOMAHITHICTb CCABLIB

Fpyna OCHOBHi O3Haku psagy
OO0HonpoxidHi | MepLuo3sBipi. PO3MHOXYOTLCA ANLAMKU, € Kroaka, MO30K PO3BUMHEHWI
cnabko, Temnepartypa Tina HenocTinHa (exulHa, rnpoexudHa,
Ka4yko03b00)
Cymyacmi Hwxkyi 3Bipi. BHYTPIiLUHBOYTPOOHUIA PO3BUTOK NKMLLE KiflbKa TWXKHIB, a

Hagani manaT BMHOLWYHTL Y CyMui (ormocymu, Xuxi cymyacmi, Kpomu
cymyacmi, eedmedi cymyacmi, gombamu, KeHaypy)

CrioHornoO0ibHi

Buwi 3Bipi. Benuki po3mipu Tina n noTy»Hi KiHLiBKW, 3pOLLEHHS Hi3apiB
Ta BEPXHbOI rybum B XOOOT, HaAMIPHUI PO3BUTOK BEPXHIX Pi3LiB i
dopMyBaHHs1 BUBHIB (C/10H asiticbKul, CIIOH cagaHHUU, CII0H J1ico8ull)

MuwonodibHi

Buwi 3Bipi. MatoTb 4 pi3ui 6e3 KOpeHiB, ki pOCTYTb YNPOJOBX XUTTS,
ikriB Hemae, BuWcoka nnoptodicTb (6inku, 60bpu, xoepaxu, ixamuyi,
MULWi, MaytoKu, XoM’ssku, oHOampu, Hympii)

3aliuenodibHi

Buwi 3Bipi. Heenuki pocnnHoigHi, 2 napn BEPXHiX pi3uiB,oqHa 3 AKX
posTalloBaHa no3afy iHLWoi, WyHoK 3 2 Bigainie (3aeub cipud, 3aeub
6inud, Kposi, nuuwyxu)

KomaxoioHi Buwwi 3Bipi. IMiBKyni nepegHL0ro MoO3Ky HeBenuki,0e3 3BUBUH, YCi 3you
nopibHi 3a OygoBOK, KOPOTEHLKMI XOOOTOK, [OOPE PO3BUHEHUIA HIOX
(xaku, miduyi, Kpomu, Xoxyri).

Jlunuko- Buwii 3Bipi. Po3BuHeHi nepepHi KiHUiBKM, KpurioBa nepeTuHKa, Kifb,

noOQi6Hi TOHKUI CRyX, exonokauis. MpUCMEpKOBUI i HiYHWII CrOCIB XUTTS,
ynagatwTb Yy cnnsgdky abo MmirpytoTb (HiYHUYi, 8eYipHUUYi, KaxkaHU,
e8amriposi)

Xuxi Buwwi 3Bipi. Po3BuHeHiI ikna n xuxi 3ybu, nanbui 3 MiLHUMKU FOCTPUMMA
KirTsMW, PO3BMHEHMWI BOMOCSHUIA MOKPWB, NiBKYMi 3 BEMMWKOIO KiNbKICTHO
3BMBMH | GOpo3eH (komosi, ncosi, zieHosi, eedmedesi, MOpPXesi,
MIONeHesI, pakyHo8i, KyHUUeal)

lNapHo- Buwi 3Bipi. MapHa KinbkicTb nanbLiB Ha KiHUiBKax. Bepbntogosi

KOMumHi (eepbnodu, namu, eyaHako), CBWMHOBI (ceuHi, nekapi), Xupados.i

(O”?H?' (xkupacbu, okani), OneHesi (noci, oneHi), bukosi (sisui, Ko3u, buku,

no0i6Hi) 3y6pu, 6i3oHu), beremoToBi, Kutosi (8ycami kumu, 3ybami kumu)

HenapHo- Buwii 3Bipi. HenapHe umcno nanbuiB Ha KiHUiBkax. OgHokamepHWUi

KOMumHi wnyHok. KiHuiBkn MatoTb po3BUHEHUI 3-i naneub 3 konuToMm. LLnyHok

(Korerno0i6Hi) npocTuit. Knouunups Hemae (3e6pu, Hocopoau, KOHI, 8iCIIHOKU)

lNpumamu Buwi 3Bipi. CycninbHi pyxnvBi TBapuMHU 3 5-nanumu KiHUiBKamu, Ha

nanbuUsax — HirTi, BENWKWIA NaneLb NpoTUCTaBAEHN iHLWLIMM. PO3BUHEHNUN
MO30K, KOrbOPOBUI 3ip, NOTOMCTBO HevncreHHe. HaniBmasnu (siemypu,
doszomn’amu, PyKOHXKKU). Masnu: MaBnu LUMPOKOHOCI (igpyHKU) Ta
MaBnu By3bKOHOCI: MaBnonofibHi (Makaku, nasiaHu, MaHOpUsIU, Hocadi,
Mapmuuwku), nguHonopibHi (2iboHu, opaHaymaHu, wWuMmniaH3e,
20purnu)
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Emuka - ye 6e3mexxHa gionoesioanbHicmo
3d ece, Wo xuse.

Anbbepm Llgetiyep (1875-1965) -
HimeybKul ginocogh, naypeam Hobeniscokoi npemii mupy

§13.6. PENTUAII, NTAXU, CCABLII TA ETUYHA
LLIHHICTb NMPUPOAU

LikaBo! Himenpki cmermiamicTu, Aki crmocrepiraam
maiizke 30 pokiB 3a IMOBEIiHKOIO IIIMMIIaH3€ B IPU-
POOHMX YMOBAaX, BCTAHOBUJIM, IO BOHU HEPiZKO
0epyTh Ha BUXOBAHHS AUTHHYAT-CUPIT, AKi BTpa-
tunau 6aTbKiB. IlikaBo, mpo 1110 1€ cBigunThH?

3MICT
flke 3HaYeHHA penTuiin, nTaxis i ccaByiB y npupogai?

Bynb-akuit Bua opraHisMmiB Bifirpae B mpuUpodi BasKJIUBY POJb, i
BOHA BUB3HAYAETHCA €KOJIOTIYHMMM B3aEMOBifHOCMHAMH, IO (opMmy-
I0ThCA MiK opraHidaMaMu ¥ YMHHUKaMU TPUPOIU.

3B’s3KU SKUBJIEHHS (Tpodiuni
3B’a3Kkm). Pentmaii, mraxm Ta ccas- : :
i — MepBUHHI I BTOPUHHI CIOKWBA-
yi-KoHCcyMeHTu. IlepBuHHI cmoxkmBaui,
a00 pOCIMHOIAHiI, BILIMBAIOTh Ha Pis-
HOMAaHITHICTh Ta IOMIMPEHHS POCJIUH.
Xwu:kaku, abo BTOPUHHI KOHCYMEHTH,
PEeryJIlOITh UYKNCEJbHICTh 0e3XpedeTHUX
Ta ApiOHMX xpeberHmx TBapumH. IIi op-
raHisMy IOIfaOThL Hacammepej ocJja-
OJleHMX i XBOPUX TBapPUH, CIPUSIIOUU In. 149. Knenmonapa3umu3sm
npupogHomy mobopy. CaHiTapHy pPOJib y ¥ MapmuHa cpibnsicmozo
IpUPOAi BimirpairoTh penTuii, nraxu i
ccaBIli, AKi moizmarTh 3arubamMx TBapuH (8aparu, zpugu, cmeps’ am-
HUKU, MAcMAHIlCbKUl 0Uusi80Jl, 2iEHU, WAKAJLL).

3B’sa3Ku nmomupeHHs (popuuni 38 A3K1). OcoOJIUBY POJIb Yy IIOIIIHU-
peHHi pocyuH BimirparooTs nraxu (coilku, 0po3du, kedpisxu). Oxpemi
BUM NTaxiB (HeKkmapHuyi, Koniopi), "KUBJITUYNCH HEKTApPOM POCJIVH,
COPUSAIOTH MePeXpPecHOMY 3aNWJIEHHIO KBiTOK. AKTUBHY y4acThb y IIO-
IIUPEeHHI HACiHHA Ta ILIOAIB OepyTh I OKpeMi rpynu ccaBIliB (HAIIpu-
KJaf, TPUBYHU — MUWi, Oinku, OYypyHoyrKu).

3B’sa3Ku npokuBaHHA ((habpuuHi 3B’sa3KU). BaiKiinBe 3HAaUeHHA B
MIPUPOJi MalTh NTaXU-HOPHUKU (6epezosa Jsacmiska, 00x#00i0KU,
pubanouru, OypesicHUuKU), CCaBUi-HOPHUKHU (Oopcyru, sombamu) Ta
IpiOHi ccaBIli, AKi KUBYTH y I'PYHTI (kpomu, semaepuiiku). Ixui ocemni
Ta XOOUW € *KUTJIOM [JIs Pi3HUX OpTraHi3MiB.
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IIpocTopoBi 3B’aA3Ku (TOImIiuHiI 3B’A3KM) 3aCHOBAHI Ha TOMY, IIO
OJHi OpraHisaMmu CTalmTh cyOcTpaToM AJjdA iHmux. Taki BigHOCHMHU €
OCHOBOIO pisHUX (opm cumbiody. Ilapasutu y cBiTi penTuiiii,
OTaxiB Ta ccaBI[iB — PiAKicHe ABUIIEe, IIPOTe TpamasioTbesa. Hampu-
KJajm, cepe 303yJb IMOINMNPEHN THi3JOBUHM HapasuTU3M, Cepell XMKITX
ITaxiB, MapTUHiB, BOPOHOBUX — KJEITOHNApasUTU3M (OJHaA TBapUHA
BimHiMae 3mo6uy B iHINOI). €EAMHUMY CIIPABKHIMU ITapasuTaMU cepen
CCaBIIiB € Ka'KaHU-BAMIipU, AKi KUBIATHCA TiJIbBKHU CBiXKOIO KPOB’IO
ccaBIIiB i mTaxis.

flke 3Ha4YeHHA penTuii, NTaxie Ta ccaBuiB AAA NOAUHNK?

Heaki Buau maasyHiB JIOAWHA BXKUBAE B 1Ky (M’Aco Ta AUIA
yepenax, 3miit). Smiipkm Ta 3Mil aKTHBHO BHHUIIYIOTH KOMaX Ta
IpioHux rpusyHiB. HaliorpyiHimuMmu s3miaMum y cBiTi € Kobpa Ko-
poJiiecvka, KoOpa e€zunemcvka, acniou, amMepuKaHCcovKi 2pumydi 3mii,
agcmpadaiilcbkuil maiinan, apppukarcvki mamoOu. 3Mii BUPOIIYIOTh Y
CHeIliaIbHUX CepneHmapisx 3apagu OTPYyTH, IKY BUKOPUCTOBYIOTH Y
MeOUITUHI IJIsS OTPUMAaHHA CUPOBATOK, JiKiB Bix peBmatuamy. IIkipy
KPOKOIMJIIB Ta NeAKMX 3Mili, a TaKoyX POTOBUUM MHaHIIUD uepelax
BUKOPHCTOBYIOTH JJI BUTOTOBJIEHHA PiSHUX BUPOOiB.

€ mraxu, SKi 3aBAAOTh ITKOAMW JIIOAWHI: JKUBJIATHCA KOPUCHU-
Mu KoMaxamu (ocoidu, 060x#00i0KU), 3aBAAIOTh IIKOAU CAXiBHUIITBY
(wnaku), obnaMmyioTh TiKuU AJd OyAyBaHHA THi3zxa (epaku), IpoOmOB-
OyIOTb KOpy ¥ aepeBuHy (0amJau), IepeHOCATH 30YTHUKIB XBOPOO
awoaguan (201ybu, Kauku, wanai). IlTaxu TakoX CTAaHOBJIATH 3HAUHY
npoMucJioBy (kKypinku, nepeniaiku, ¢a3anu) % IeKopaTuBHy (wu-
2lUKU, nanyzu) mMiHHiCTL. IcHye OoKpema rajsy3b TBAPUHHUIITBA, IIO
3aliMaeThCs PO3BEJEHHAM IITaXiB AJd OTPUMAHHS M’sAca, A€Ib, IYXY,
mip’s — nmaxi8HUUMmMaEo.

BaraTto BuaiB ccaBIiB € pogoHaUYaJIbHUKAMHU CBIiICBKUX TBa-
puH (HaIpuUKJIaI, IPEeIKOM BeJNKOl porartoi xymobu OyB Jukuil 6uk
myp). PosBemeHHAM CBIICBKMX TBapwuH B3aliMa€TbCA MEAPUHHU-
ymeo. CcaBIli € mepeHOCHUKaMU 30yIHUKIB iHQEKIiHNX 3aXBOPIO-
BaHb (nayoku OOIUPIOITH 30yAHUKIB uyMu, Jucuyi — 30yIHUKIB
cKasdy) Ta TIJHUCTSIHUX 3aXBOPIOBaHb (coOAKU € Xa3AAMHU eXiHOKO-
ka). Cepen 3BipiB € mpomucsoBi 3Bipi (oHdampa, Hympis), cBilicbKi
TBApUHU, AKi MAIOTHh JIOAWHI M’fACO, IIKipy, MOJIOKO, MAacJyio, CaJo
Tomto (ceuri, geruxka ma mara pozama xydoba), KOIOMAramTh Iie-
peBo3uTH BaHTaXi (KOHi, ocau), IepedyBalOTh Ha CJay:KOi (ncu) ta
ig. BaraTo BuIiB cCaBIliB IPUCTOCYBAJHUCSA KUTU HOPAL 3 JIOSUHOIO
(eromu), cranmu MIKiZTHUKAMU CiJIbCBKOTO rocmomapctBa (Ouki Kpo-
AuKu, 3aiyi, muwi). IllomivHMKaM HAYKOBI[iB y IIPOBEJIEHHI TOCJIi-
IKEeHb € WUMNaH3e, MOPCbKi CBUHKU, OOMAWHI MUULi, NAYOKU, nec
ceillcbKuil Ta iH.

256




AKi OCHOBHI NPUHLMNU €KO/NOTIYHOT €TUKN?

ETHYHA HNIHHICTH IIPUPOAMN — ue ocobausoc-

mi npupodHux s6uuw, ma o006°exkmis, AKi 8nauearnmo
Ha cmaéaeHHsa A0UHU 00 HUB0L i HelUu8oi npupodu.
HailiBaskauBimumMu MOpPaJbHUMU I[IHHOCTAMHt, IO BU-
3HAYalOTh IIOBEIIHKY JIOAUHU, € JOOPO, IIacTs, JII00O0B,
mpaBsja, cIpaBeIIuBicThb, Apys:kba. Hayka, mio BuBuae
npaBuJia ¥ NPUHIUNON IIOBEeOiHKU JIIOAWHU, IIPaBa IIPU-
poam, OOOB’sABKU JIOAWHU IIepel IIPUPOIOI0, Ha3MWBa-
€ThCA eK0on02iuHol0 emukoro. OnuuM i3 3acHOBHuKiB /11.150. Onsdo
€KO0JIOTiYHOI eTUKH BBAKAIOTh aMEePUKAHCHKOTO eKoJjora  J//eononso
Onpmo Jleomoabma, SKUi chopMyaIOBaB T'OJIOBHI IPUH-
MU CTaBJIEHHA JIOAWHU 10 npuponu. Ile mpuHIIMOM eBOJIOIiT, €1-
HOCTI JIIOAWHU 3 IIPUPOJOI0, 30eperkeHHA 0ioJoriuHoro pisHOMAaHITTS,
mijicHOCTi, moBara g0 npupoau. Ha oCcHOBI muX KepiBHUX IOJIOXKEHb
PO3POOJIAIOTECA KOHIIENI[il 3aXUCTy TBapWUH, CEpel AKUX 1 pemTHliii,
nraxu Ta ccaBii. Hampukiaan, KoHmeniia «II’aTe cBoGoa» A TBa-
PpUH, AKi KHBYTH y JIOAeii: cBoOOoma Bif roJsiogy i cmparu; Bing muc-
KoM@opTy; Big 00J10, TpaBM i XBOpoO; Bim cTpaxy Ta cTpecy; cBoboma
OPUPOTHOI IMOBEIiHKU.

UikaBo @ V amrozonosux, abo zpumyiux,
3Miit neped ouuma € 3azaubjeHHs 3 Oyoirce
YYmaUGUMU MepMOpeuenmopam, Wo cnpuii-
Mawmev 3MiHU memnepamypu, 6U3HAYLANOMDb
Oxcepesio menJaa il 3a6e3neiyroms mepmoaoKa-
yiro. Po3mip uvozo opzana — ycvozo 0dekinvka
minimempis. Kpim amrxozonosux 3miil, 4i opzanu wymms 3HAiLOEHO 8
nimoxis it yoasis Ha zydax, 8 AaPpuKAHCbKOL ma nepcvkoi 2adiwk HaAd
Hi30pamu.

AianbHicTb
Hasuaavhe 3a60anns. Aki ocobrueocmi 6u3Haviaromsv 3HAYEHHA
penmuaniil, nmaxié i ccaéyié y npupodi ma npaxmu4niil dianrvHocmi
nrdunu? Modeniosanna smicmy memu. Pentuiii. Iltaxu. Ccasiii.
Possusanvhe 3a60anna. Y womy emuuna yinHicms ccasyie? Jlo-
cai0HuUbKa énpasa. XaTHi TBapuHU, a00 TBAPUHU KOMIAHbIOHHU.
IlinnicHe 3a60annA. Yomy cnid yinyeamu po3maimms npupo-
ou? IlpesenTalris IPOEKTy Ha OAHY i3 BUOPAHUX TEM.

Ccamo + ...

Camooyinoganus. SIKi Mol pesysbTaTu HABYAJIbHOI MiAJBHOCTI
BIIPOJOBIK TeMu?
Hiaznocmysaavue 3a8danus. BupaBa. CaMooIliHKa yCITiIITHOCTI.

«Biology» § 13.6. Reptiles, Birds, Mammals and the Ethical Value
of Nature.
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\ Tema 14. KUTTEAIA/IbHICTb TBAPWUH

KoxHomy eudy meapuH enacmuea ceos
ocobnuea 6ydosa i ceosa ocobnuea Kpaca.

bepHapa lpxumek (1909-1987) -
HiMeybKuli 3007102, NUCbMEHHUK

§14.1. XKUTTEAIA/IbHICTb TBAPUH. })KUB/IEHHA.
TPAB/IEHHA

LUikaBo! «Coxnoseiiro.. Komy 6 Vkpaini He gidoma us
038inkozonoca nmawkxa? Ilpunrimaroms cono8’i 3 8u-
pio muxo it HenomimHo. Bornu ne zanacymomov npo caiil
npunim, ax Ouki zycu wu xypaeni. [x ne wymu i He
8u0dHo 00 mozo uacy, KOLU Muxozo mpaéreeozo Haodée-
4ip’s HABKOJLUWHILL c8im He HANOBHUMbBCA COJOOKUM
HenepegepuiteHuM cnigom». (31 HMIKIIBHOTO TBOpPY). A
AK1 ocobysimBoOCTi 1ILOTO mTaxa?

3MICT

AKi cnocobu xKuB/NGHHA TBapuH?

TBapuHU € TUMIOBUMHU reTepoTpodamu, iKi BUKOPUCTOBYIOTD IJIs
JKUTTA 20mMO6i Op2aHidHi pPeLO0BUHU, IO HAAXOAATH 3 Ixkero. Crosku-
BaOUYM TOTOBY 1Ky, TBAPWHU OTPUMYIOTH Heoprauiu"i (Bomy, MiHe-
paibHi cosi) Ta opraHiuHi (0iKU, KUPU, BYIJIEBOAU) PEUOBUHU. Y
TBAPUHHOMY CBiTi € IBa OCHOBHI IIJIAXU KUBJIEHHA: Yepe3 NoGepxXHio
miJa (4epBU-IapasuTM) it mpasrHy cucmemy (y mepeBaskHOl O1JIBIITOCTI
TBapuH).

OCHOBHUM I:KepesioM iKi 1 6araThbOX BiJIBHOMKUBYUYHX TBAPUH €
pocaurnu. 1la ixxa JerkomocTymHa, ii 6araTo, ajge €IMHOIO IIPOOJIEMOIO
€ il TpuBaJie IepeTPaBJIIOBAHHS Yepe3 BUCOKUI BMIiCT IIEJIIOJI031. ¥ CiX
POCJINHOINHUX TBApWH HA3UBAIOTh (pimogazamu. [1jia TBapuH-300¢a-
2ié 1»xkero € iummi TBapuHM. lla IKa BHCOKOIOKIMBHA, ajie 11 He TakK
JIETKO BIIOJIIOBATH YU 3400yTu. JleBu, TUrpm, remapiy Ta iHII XM¥Ki
TBAPUHMN BUTPAUAIOThL O0araTro eHeprii Ha Te, 100 Has3gOTHATU, YIIili-
MaTu, mepeMorTy i BOUTHU CBOIO 3H00ud. € cepen 1iei rpynm TBapuH i
Taki, 110 KUBJIATHCA MOKWBHUMU PEUYOBMHAMU TBAapWH, HE BOMBaAIOUU
ix. Hanpukiaan, m’aBKU, IOCTLJIbHI KJONM € KPOBOCHCHUMU BUIAMU.
Cepen TBapuH iCHYIOTH TaKOXK MiKO(gazu — BUAU, IO KUBJIATHCA I'DU-
6aMu (JIMYMHKYU KOMapiB, I'PYHTOBUX KJIIIiB) i 6akmepiogazu — Buu,
K1 CIOXKMBaIOTh OakTepiil (I'PYHTOBI HeMaToau, TJIMOOKOBOIHI uep-
Bu). [[;KepesioM MOKMBHUX PEUOBUH IJIs OKPEMUX TBApPUH € BigMmepJri
PEUITKY POCJUH i TBapuH. ¥ OPUPOJi TaKi opraHiaMu BUKOHYIOTH Ca-
HiTapHy (QyHKIiIO, 1X HasuUBalOTh canpogazamu. lle TUNINHKE MyX,
JKYKU-THOMOBUKH, KYKHU-TPOOApPUKM, TOIIOBI UepB’ KU Ta iH.
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KuBsneHHAa TBapuH + CoHue @ DBopcyuuxa 6 coHAYHi OHI
suHocumbs dumunyam myodu, Oe ceimumbs conue. Ake 3HaveHHA 0N
MALAM MAOMb MAKI COHAYHI B6AHHU?

AKi TMNKN TpaB/AEeHHA TBapUH?

Y neAkux TBapuH TPaBJIEHHA
IOYMHAETHCSA I103a OPraHiZMOM.
Hampukaan, maByKu 3 JOIOMO-
rol0 XeJilep 3 KirrmkaMum BBO-
IATH Yy TLJIO KEepPTBU OTPYTY,
AKa # POBIIEILIIOE HOT0 BMICT
y piaky macy. B iHmux tBapuH
TPaBHI Ipomecu BigOyBaOTbCA
BcepenuHi opranismy. Iika Han-
XOAUTH Y HOPOKHUHY Tija ado In. 151. A — cnino3amMKkHeHa mpagHa cu-
B TpaBHY CHCTEMYy, Jie i 3azHae cmema: 1—pom; 2 — anomka; 3 — Kuwkie-
smin. Tomy 3a wmicimem mpoxo- HUK b —Hackpisna mpasHa cucmema: 1—
IJKeHHS BUILIAOTL ABa Tumm POMO8a MopoxHuHa, cmpaeox@, 3 — eoro;
TPABNEHHA — N03A0P2aHi3MO- 4— U.I/'lyHOIf, 5— neviHka, 6.— nidwinyHkosa

. . . 3aro3a; 7 — KUWKIBHUK; 8 — Krloaka
6e 1 opeanizmoee. B oprauismi
TBApWH POSIIENJIEHHA ITOKUBHUX PEUOBUH BifOyBaeThbCsA BCepemuHi
KJiTUH (TpaBHI KJIITHHU T'yOOK i KaJKUX, JEHKOIUTU XPeOeTHUX)
Ta B TPAaBHUX IMOPOKHMHAX MiJ BIJIMBOM TpaBHUX (epmeHTiB. Tomy
PO3PiI3HAITH BHYMPIUWLHbOKJLIMUKHHKHE Ta NOPOHCHUHHE TPaBJIIeHHS.

¥ GisbIocTi TBapuH TpaBJIeHHS BigOyBaeThCs B TPaBHiN cucTeMi.
Hanpukinan, y IJOCKUX YepBiB Cino3amMKHeHa mMpasHa cucmema,
sAKa Ma€ POTOBUM OTBip 1 KUIIIKIBHUK 3 BUPOCTAMH JJA BCMOKTYBaH-
HA IOKWBHUX PEUYOBUH. Hacrcptsna MmpasHa cucmema XapaKkTepHa
IS MOJIIOCKIB, YJIEHUCTOHOTUX i XopaoBux. ¥ ii cKJami Tpu Bimmiiu:
nepedHiit 8iddin (pPoT, POTOBA IIOPOKHUHA, TIJIOTKa, CTPaBOXim i
IIIJIYHOK) 3AiHiCHIOE IOYaTKOBY OOpPOOKY 1xKi; cepedniit 8iddin (3
MiAIIIYHKOBOIO 3aJI03010 Ta IEYiHKOI0) 3abeslneuye mepeTpaBieHHSA
I’Ki I BCMOKTYBaHHS IIOKMBHHX PEUOBUH Yy KpPOB; 3a0Hiill 8i00in
3I1MCHIOE BUJAJIEHHS HellepeTPaBJIeHUX 3aJUIIKIB 10Ki.

AuvTtave 3anutaHHA @ Baza muwi 50 2, a caona — 8 000 re. Maca
KOPMY, W,0 CIOMUBAEMBCA CAOHOM, dopieHIoe 1 % macu iiozo miaa, a
do6osuil pauion muwi ckaadae 20 % 8i0 ii macu. Xmo Ginvule icmbv:
caon wu muwa? Yomy?

AK TBapuHM 3anacatoTb iXKy?

3armacaHHsS PeYOBUH 0COOJMBO H00Ope PO3BUHEHE B TUX TBAPUH, AKi
JKUBYTH Y HECIIPUATINBUX yMOoBax. BoHU 3maTHi 3amacaTtu Kupu, dKi
CAYTYIOTH AKEepeJioM BOAU Ta eHeprii, y IeBHUX TKaHWHAX Ta opra-
Hax. Hampukian, BegMeni HAKOIIMYYIOTh 3HAUHI 3allacu KUPY B Mil-
MIKipHIA KJIITKOBMHI, TYIIKAHYNKN — B OCHOBiI XBocTa, BepOJIOAU — B
OOHOMY UM NBOX ropb6ax. TBapmHU MOMKYTH 3aliacaTy He JIUIIle YKUPU,
ane i Bomy. Tak, B appukamchbKoi puiouoi :xabu, abo Kabu-BOLOHO-
ca, BOJIa 3aacaeThCsa B CEUOBOMY Mixypi. ¥ mepioau mocyxu am@ioOis
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3apUBA€ETHCA B MYJ, BIaJa€ y CILJIAYKY ¥ BUKOPHUCTOBYe ii. B iHmux
JKal0 I mIKipolo € cHoelliaJibHiI IMOPOMKHUHU — JiiM@aTHUHI MIiIIKHT.
BepOatonu He Jsuilie OTPUMYIOTH BOAY 3 *KUPIiB, aje i 30epiratoTh ii B
cIelialbHUX KOMipKax HIIyHKa. ¥ IMUX AUBHUX TBAPUH BOJa Harpo-
MaIKy€eThbCA He JINIE B TPAaBHUX OpraHax, aje BeJHUKY il KiJIbKicTb
(mo 240 %) BOUpAIOTH YEePBOHI KPOB’AHI TiJMbIA, a60 €PUTPOIIUTHU.

BaraTtboM TBapuHaM IIpuTaMaHHI TaKi IIPOABU XapuyoBOl IMOBEIiH-
KM, AK 3amacaHHsa »Ki. Mwurmi, BuBipKu, OYpPyHAYKHU 3alacaioTb Ha
3UMYy B3epHO, ropixmu, rpmbum. ColKM 3aKONYIOTh KOJYIAi B 3€MJIO.
Purioui ocu "KUBJIATHCA TIIBKU HEKTApOM, aje IIOJIIOI0Th Ha KOMaXxX Ta
MaBYKiB, AKMUX 3alacarmThb AJA KUBJIEHHA CBOIX JUYUHOK.

KopoTKO npo ros0BHe

) XUBJIEHHA TBAPUH — ue HagxomXeHHS B OpraHiaM roToBMX OpraHidyHuUX pevo-
BVH, LLIO € OJ18 HUX [XEePENOM eHeprii Ta AKepernom martepiany Ansd cuHTesy Bnac-
HUX OpraHiYHMX PEYOBUH.

» TPABIIEHHA TBAPUH — e cykynHiCcTb NpoLeciB, AKi 30iNCHIOTL NOAPIOHEHHS 1
PO3LLENSIEHHS >Xi HA NPOCTi PEYOBMHM, LLIO BCMOKTYHTbLCA 1 6epyTb y4acTb B 0OMi-
Hi PEYOBWUH.

) [OTOBI OpraHiyHi pe4OBMHU MOXYTb HAOXOOAMTU B OpraHiaMm He nuile i3 cepenoBu-
Lia, ane 1 3 pesepsiB CaMOro opraHiamy.

AifanbHiCTB

Hasuanvne 3asdanna. Illo marxe ¢gynkyionanvHa opzanidayisn
cucmemu? Onopua cxema. JKUTTEAiANBHICTS, TBAPUH.

Possusanvre 3aedannus. Illlo cninvrhozo y pidHux cnocobax Hue-
nenna meéapun? Ingopmayiilno-nouwyrosa enpasa. PisHoMaHiTHiCTH
JKUBJIEHHS TBapuH.

Ilinnicne 3aedannsa. Yu nompibHi oceéiveHill n100UHi 3HAHHA
scummedianvnocmi meapun? Bnpaea 0aa eusnauenusa. IIlo Take
«OcBiTHA IiHHICTH IPUPOIM» ?

Pe3syabTaT

OuikyBaHi pe3ynsTaTy HaBYaHHA (Y4YeHb / yYyeHuus...)
* gusHa4ae 3micm ocHogHoz2o noHamms: XUTTEOIANBHICTb TBAPUH. XXuenek-
HA. TpaBneHHs

* popmynioe nisHaeanbHy npobnemy: onsa IHOOPMYBAHHA npo cnocobwu rete-
POTPOGHOIO XMBMEHHSA TBAPUH

* 8U3Hayae cymHicmb uiHHicHoi kamezopii: OCBITHA LIIHHICTb NMPUPOAU

Camo + ...

Camoopeanizayis. Bubuparo ZOCHTiZHUIBKUN IPOEKT, OPraHi30BYIO
MOTro CTBOPEHHS AJIS IIpe3eHTallii (3aXucTy) Ha IiACYMKOBOMY YPOIIi.

Camonasuanna. OcodbucmicHe 3agdanHsa «Pucu xapaxmepy».
Bnopasa. CKpoMHiCTh-XBaJIbKYBaTiCTh.

Camoouinwsanus. TecT-mporuosyBaHuA. sKUTTENiAIBLHICTE TBAPUH.

«Biology» § 14.1. Animal Vital Activity. Nutrition. Digestion.
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Xumu -
ye 3Ha4Yumo ouxamu.

Man-Xak Pycco (1712-1778) -
weetiyapcbkuli ¢inocogh, nucbMeHHUK

§14.2. ANXAHHA, TPAHCINOPT PEHOBMH,
BUAINEHHA TBAPUH

YcBigomatwemo! Habu — moMiuHUKHT
BUEHUX, AKi OyJiu i 3a/IMIIAI0OTHCA 00 €K-
TaMH1 JOCJiJ’KeHb y 300JI0rii, aHaTomii,
(disiosorii, remeruili, eBoJIIOIiliHilI 0io-
Jgorii, Oiosorii pos3BUTKY, eMOpioJorii.
Sxi ocobamBoCTi MUX TBApUH?

3MICT
AKi TMNKU AMXaHHA TBapUH?

inmicauit mpomec AUXaHHA Yy TBAPWH YMOBHO IMOIiJIAOTH Ha TPU
eTalv: 30BHIIIIHE NUXAaHHS, TPAHCHOPT rasdiB i BHYTPINTHE AUXaHHS.
308HiwHe JuxaHHsa, a00 Ta3000MiH MiK opraHidaMoM i cepemoBHUIIEM,
mpaHcnopm 2a3ié B opraHismi Ta gHympiuine JuXaHHA B KJIITHHAX.
IIpocTi mOKMBHI PeYOBMHU OKUCHIOIOTHLCS 3 BUBIIbHEHHAM HEOOXis-
HOI [IJIa KUTTeianpHOCcTiI opranismy EHEPTII.

Y TBapuH BUAIIAIOTH YOTHPHU THUIN AUXAHHA: IIKipHe, Tpaxeiide,
3s0poBe i1 jiereHeBe. Il kipHe JuxaHHsa BigOyBaeThcAa uepe3 MOKPUBU
3a momomoror au@ysii. Take nuxaHHA € OCHOBHUM Yy THUX OpPraHi3MiB,
AKi MaoTh HeBeJNKiI po3Mipu, 3BOJIOKEHI IIOKPUBHU, BEAyTh BOSHUI
cnoci6 Kurta (2yoxu, xianki, yepeu, am@ioii). Tpaxeilne OuxanHs
3MiMICHIOETHCA 3a yYacTIO CUCTEMHU TPYOOUOK-Tpaxeii, AKiI IIPOHU3Y-
I0OTh yce Tijo (Komaxu, 6az2amoHiHKU, nasyku, Kaiui). 3a0pose Ou-
XaHHA — Ile TUXAHHA 3a JOMOMOTOI0 3s0ep, SKi MaTh I'yCTy CiTKY
KPOBOHOCHUX CyAUH (pakonodibni, moaocku, pubu). Jlezenege duxam-
HsA XapaKkTpHe IJid HazeMHUX 6e3xpebeTHUX (nasyku, CKopnionu, Je-
2eHesi MONIOCKU) Ta XpedeTHUX (naa3yHu, nmaxu, cCasyt).

Ho craamy AUXaJibHOI CUCTEMU Ha3eMHHUX XPeOeTHUX BXOIATH IU-
XaJbHiI MIAxu (HOCcOBa MOPOKHMHA, TOPTalHb, Tpaxes, OPOHXM) Ta Op-
ragu raszoodoMminy (jierexi). OCHOBHOIO (DYHKIIi€I0 OpraHiB AMXaJIbHOIL
cucTeMu € 00CMasKa KUCHI0, BUOAJNEHHS 8Y2JeKUCL020 2a3Y Ta 2a3000-
Min. OKpimM TOro, opranu AUXaHHA 0epPyTh yUacTh y 3AiMCHEHHI paAmy
iHmux QYHKIOINU: pezyrauisa memnepamypu mina, O4UWEHHA | 3He3a-
padcenHa nos8impa, CnpuilHAmMmas 3anaxié, opmMyeaHHa 36YKia.

Teapuumu + Ximia @« A. Bapuyeaiyc nucas:
«Rucenv — ye pewosuHa, HABKOJLO AKOL obepma-
emovca 6ca 3emna ximia». Ilo éeu 3naeme npo Ku-
CeHb AK Npocmy pewosuHy?




flke 3HaYeHHA Ma€E TPAHCNOPT PEYOBUH B OpraHismi TBapuH?
JKusiennsa, TpaBiaeHHA I fTUXaHHS 3a0e3-
MeuYyoTh HAAXOMKEHHSA B OPraHisM ITOKUB-
HUX PEYOBUH i KUCHIO, IIIO HEOOXimHi misa
SKUTTENIATBHOCTL I MalOTh OyTH JOCTaBJIEH1
Io kiaituH. K BigOyBaeThcs IA JocTaBKa?
B opraniami Takux TBapuwH, AK I'yOKHU, KaJ-
Ki, IIJIOCKi uepBu, Iie 3milicHioe audysida, y
KPYIJIUX YepPBiB — piiuHA ITOPOKHUHU Tija,
a B KiJb4acTUX YepPBiB, MOJIIOCKiB, YJIEHIC-
TOHOTUX, XOPJAOBUX — KPOBOHOCHA CHUCTEMA.
TBapuHM MOKYTb MaTH He3aMKHeHY abo
3aMKHEHY KPOBOHOCHY cuctemy. HezamMKHe-
Ha KPOBOHOCHA CHCTeMa — Iie CUCTeMa, CyIH-
HU SKOI IIepepuBaIOThCS IiJTMHOIIOAIOHIMU
IpocTopaMu  IMOPOKHWUHU, TaRy CUCTEMY  [n. 152. He3amKkHeHa (pidKo-
MAaTh 4YePEeBOHOTI'1l 1 ABOCTYJIKOB1 MOJIIOCKH, aull paK) | 3aMKHEeHa ()Ka6a)
YJIEHUCTOHOT1. 3aMKHeHa  KPOBOHOCHAa KPOBOHOCHa cucmema
cucrteMa — Ile CHUCTeMa, y AKill KpoB IUp-
KYJIIOE II0 HellepepBHiM ciTii cyamu. Taka cucreMa xapakTepHa OJId
KiJIbUYacTUX UepBiB, rOJIOBOHOTMX MOJIOCKIB Ta XpebeTHUX. Y BOIHUX
xpebeTHUX TBapuH (pub) TaKka cucTeMa Mae JBOKaMeEPHE ceplie i OgHe
KOJIO KPOBOOOiry. ¥ TBapuH, AKi HepeHdIlnan J0 Ha3zeMHOTO CIOco0y
JKUTTA, ceple Tpu- ab0 YOoTHpPUKAMEpPHE W JIBa KoJa KpPOBOOOITy:
maJie (abo JiereHeBe) i BesuKe. MaJe Koo Kpog8oobizy — 1e PyX Kpo-
Bi uepes Jerexi, e BOHA HACHUUYYETHCSI KHCHEM i IEePETBOPIOETHLCS B
aprepianbHy, a 8eJuKe KO0 Kpo8oolizy — Ile PyX apTepiaabHOI KPOBi
yepe3 OpraHu, e IEPETBOPIOETHCA Y BEHO3HY, HACUUYEHY BYTJIEKUC-
aum rasoM. IloBHicTIO po3misieHiI KoJia KPOBOOOITY € Jiniile B ONTaXiB i
CCaBIIiB 3aBAAKU HASBHOCTI ¥ HUX YOTUPUKAMEPHOIO CEpILd.
3arayjpbHOI0O (PYHKI[I€I0 TPAHCIOPTY PEYOBUH € IIepeHEeCeHH:
CIIONYK i3 ommiel wacTuHM Tijna B iHimy. [as Toro mio0 TpaHCHOPT
PEeYOBUH 3MiliICHIOBABCA IIBUAKO I e(DEKTUBHO, 10 CKJAIy TPAaHCIIOPT-
HOI cumcTeMU BXOOATH: pidurna (KpoB uu JyiMda), CKOPOmMAUBUTL OpzaH
(cepiie abo 0coOMMBI CyaUHU) TA KPOBOHOCHI cydunu (aprepii, BeHH,
Kamisapu). TpaHcoopT peuoBuH 3abe3neuye oOMiH PeYOBUH i1 eHeprii
B KJITUHAX, pPeryadaiiio QyHKIil, TepMOpPeryadaIliio, 3aXucT OpraHis-
MYy, IiATPUMKY IIOCTiHOCTI BHYTPIiIIITHBOTO cepefoBUINA Ta iH.

KpoB0oObiry

flke 3HAYEHHA BUAI/ZIGHHA ANA OpPraHisMmy TBapuH?

Y TBapuH, AKi Ille He MalOTh COPABMKHIX TKAHMUH i opraHiB (ry6-
KM, JKaJKi), BUAiJIEHHA IPOAYKTIB 00MiHYy 3HiMiICHIOETHCA KJIITUHAMU
3a JOMOMOTOI0 CKOPOTJMBUX BaKyOJIb Ta B3aJUINKOBUX Tijenb. A B
ycix iHIMMX TBApWH y IIbOMY IIpoIleci 0epyTh ydyacTh clielriajisoBaHi
opranu — npomoxeppudii, memarneppudii, 3eseHi 3a103U, BUOINbHI
mpyobouku, Hupku. JHomoMiskHY ydyacThb y BHUAAJIEHHI HeNOTPiOHUX
peuoBHH OEpyTh OpraHu AUXaJbHOI, TPAaBHOI Ta MOKPHBHOI CHCTEM,
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sKi, OKpiM cBOiX (DYyHKIIi#l, 3miHiICHIOIOTH Ile ¥ BUAiIJIbHY. Tak, 3a06pa
#1 JlereHi BUAAJIAOTH BYIVIEKUCJIUI Tad, KUIMIKiBHUK — HelIepeTpasJe-
Hi pemmTKu, NIKipa — COJIi, CEYOBUHY.

¥ xpebGeTHUX TBApUH OPraHU BUJiJIeHHA (DOPMYIOTH cew06UdiibHYy
cucmemy, N0 SIKOI BXOAATH CEUOBUBIAHI IMIAXM (CeUOBOAU, CEUOBUN
MiXyp, CEUiBHUK) Ta OpraHy yTBOPEeHHA cedi (HUPKH).

Y TBapuH Tpu OCHOBHUX (hopMHU BUAiIJIEHHA: 1) PO3UMHEHHA IIPO-
IYKTiB OOMiHY I BuAaJieHHA iX i3 ceuelo; 2) i3oJ0BaHHA IPOAYKTiB
o0MiHy; 3) ImepeTBOPEeHHA IPOAYKTIB OOMiIHY B HEMIKiJIJIMBi.

TBapuHu + Ekonoria ¢ Yomy naavymsv mopcovki penmunii it nma-
xu? Yomy ixHi cAbO3U CONOHI?

KOpOTKO npo ro/10BHe

)  OUXAHHA TBAPWH — cykynHicmb npouyecie meapuHHO20 op2aHiaMmy, uo 3abes-
rneqyyromes Ha0xo0xxeHHs O, OKUCHEHHS MOXUBHUX pedo8uH i audaneHHs CO.,.

)  TPAHCIIOPT PEYOBMUH - ye cykynHicmb npouecis, wo 30iliCHIOMb 8 OpaaHi3-
MI rnepeHeceHHs pi3HUX criosyk 05 3abe3redeHHs o20 XummeodisnbHOCMI.

)  BUAIEHHA TBAPWH — cykynHicmb npouecie 3a 00nomMoeoro crieyianbHUX opaa-
Hig, w0 3abesrnedyytoms gudasieHHs 3 op2aHi3aMy HernompibHUX PeHO8UH.

AianbHICTD

Hasuanvne sagdanna. Axi ocobarueocmi duxanna, mpancnopmy
pewosun ma eudinenna y meapun? Onopra cxema «lepapxisa» 0na
onucy. lunxanHa, TPAHCIOPT PEYOBUH Ta BUAIJIEHHSA TBapWH.

Possusanvre 3agdanna. Axke 3navenna OuUXannHa O OP2aHi3IMY
meapun? Ingopmayiitno-nowyrosa énpasa. Bynosa ta GyHKIil nu-
XaJbHOI cucTeMu (HA IIPUKJIAAL XpeOeTHOI TBApUHMN).

IlinHicHe 3a80anHsa. Aka npuiuna 6i0mMiHHOCMel KPOGOHOCHOL
cucmemu xpebemnux? Bnpasa 0aa cnpuilmarnsa. Y YoMy OCBiTHA
IiHHICTH BHAHB IPO KPOBOHOCHY CUCTEMY XPeOEeTHUX.

PesyabTaTr

OuikyBaHi pe3ynbTaT HaB4YaHHA (Y4yeHb / y4eHuus...)

* onucye: 0COBNMBOCTI AMXAaHHA, TPAHCNOPTY Pe4YOBUH Ta BUAINEHHA TBapyH

* gusHa4yae memy ma ¢opmymnoe zinomesy: ons IHGOPMYBAHHSA npo 6ynoBy Ta
YHKLiT AMXanbHOI CUCTEMU XPEDBETHUX

e crpulivae HacmaHogsy ma eucrioenoe MipkysaHHs: npo OCBITHIO UIHHICTb
3HaHb KPOBOHOCHOI CUCTEMM XPEBETHMX

Camo + ...

Camonasuanns. Pezcynamuene 3agdanns. Ik opranisysaTtm camo-
OIliHIOBaHHA?

Camoouinwogauus. 3asdanHs 08 po3nisHasanHHsA. JuxaHHS.
TpancmopT peuoBuH. BumginenHs.
«Biology» § 14.2. Respiration, Transport of Substances, Excretion
of Animals.

J
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JAatime meHi moyky onopu,

i A nepeeepHy caim!

Apximeo (287-212 pp. 0o H. e.) —
0asHbO2peybKUl MameMmamuk

§ 14.3. OMIOPA, PYX, MTOKPUBU TBAPUH

3actocoByemo! Omoporo B MexaHili Ha3WBaIOTh
€JIeMEeHTU CHUCTEMU, OCHOBHOIO (DYHKI[I€I0 AKUX €
mepenava 3yCHUJIb BiJ OgHiel 4YaCTMHU KOHCTPYKITil
Ha iHmi abo Ha QyHZaMeHT. A AKe 3HAUEHHSA Mae
oropa [IJisi TBapWH, HAIIPUKJIAML, JIJis PaBJIUKaA BU-
HOI'pagHOro?

3MICT

Aki BuAM Ta PyHKUii cKeseTa TBapuUH?

Y TBapmH (QyHKIiI0O Oomopm BUKOHYIOTH CIHelliajisoBaHi yTBOpH,
SAKi MaTh IPUAATHI AJA IIBOTO OCOOJMBOCTI OyJIOBH M BJIACTHUBOCTI.
CyKyIHIiCTh yTBOPiB, IO 3a0e3IedyioTh OIOPY OpraHismMy, HasuBa-
IOTh ckenemom. Pi3HI BUAU CcKeJjieTa BHM3HAUAIOTHLCA Pi3HUM CIIOCO-
0oM KUTTA opraHiamiB. J[omioBoMy uepB’AKY, KU MEIIIKAaEe B I'PYHTI
A CTBOPIOE XONU, MOTPiOEH MPYKHUI CKeJeT, IO He IIEePEIIKOKae
aminam ¢opmu Tija. [yisg MOBiIBHUX MOJIIOCKIB HEOOXimHMIT 30BHIIII-
Hifl HamgiiHWN 3aXMCT IXHLOTO M’ SKOTO Tija, a AJisg remapga — Mill-
HUM, THYYKUHA I PyXJUBUI CKeJeT, 110 JOIIOMarae€ po3BUBaTHU BUCOKY
IMIBUAKICTH i poOUTH KPYTi TOBOPOTU. ¥ TBAPUH BUMIIAIOTH TPU BUIU
cKeJieTa: TifpocKeseTr (PiAMHHUI CKeJeT), 30BHIIlIHiN ckeJieT (€K30-
CKeJIeT) Ta BHYTPIIIHIN cKeseT (eHIOCKeJeT).

l'idpocmamuyHuil ckesem — PiIIWHHUNA CKeJeT, y AKOMY OIIOPOIO
IO Tijla € HacuueHi BOAOI0 M’AKi TKAHWHU (TOJIOBOHOTI MOJIFOCKH)
abo mopo:kHUHA (HeMaToau, KinbuacTi uepBu). IloposkHUHHA pigmHaA
a0o0 BOJla TKAHWH 3yMOBJIIOE TUCK Ha M’ A3M Tija ab0 IMIKipHO-M’ sI30BO-
ro Mimrka, ki, CKOpouymuuch 3a0e3meuyoTh TPOTULiI0 i, BigmoBiz-
HO, po3mipu Ta (opmy Tija.

In. 153. Budu ckenema: 1 — 2idpockeniem 4yepe’sika; 2 — ek3ockeriem Kpaba;
3 — eHdockenem pubu
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Ex3ockenem — 30BHIIIHINA CKeJeT, SKUH YTBOPIOETHCA KJIiTHHAMU
eKToJlepMH (KOpaJIoBi IOJinu) Uy emiTeqiaJbHMMHU TKaHUHAMM Tijia
(mourtockm). TBapuHU, AKI MalOTh €K30CKEJIET, POCTYTh JIUIIE IIiJ] Yac
JUHAHHA (YIEHUCTOHOTI 3 XiTMHOBUM €K30CKeJeTOM) abo HOCTiHO
HaPOIYIOTh MOro (MOJIIOCKHU 3 UepeIallKoro).

Eundockenem — BHYTPIIIHIN CKeJeT, SKUI BigpisHAeTbCA Bifg
€K30CKeJIeTy THUM, II0 YTBOPEHUH KWBUMH TKaHMHaAMU. BiH MoKe
HeIlepepBHO POCTH B TiJi, 3aBAAKM YOMY HeMae HeoOXimHOCTi B Ju-
HAHHI (Y TOJJOBOHOTMX MOJIOCKIB, XPAIMOBUN YU KiCTKOBUI CKeJIeT
xpebeTHUX). ¥ XpeOeTHUX TBAPUH CKeJeT IMOAiIAEThLCSI Ha TPU Biami-
JU: CKeJem 20J]08U, ckesem myayba (xpebeT Ta rpygHa KJiTKa) Ta
ckesem KiHyigok (NIJI€YOBUI II0SIC, TAa30BUHM II0SAC, CKeJIeT BiJIbHUX
mepeqHiX KiHITIBOK Ta CKeJIeT BiJIbHUX 3aAHIX KiHITIBOK).

Y TBapuHHOMY OpraHisMi ckejeT 3AiMCHIOE PAJ BasKJIUBUX (PYHK-
uii. Ile onopa (momomarae Tinmy s06epiratu dopmy), 3axucm (Bin
nmoifaHHdA, il YMHHUKIB cepefoBuIlia), pyx (CKeJeT € MicueMm IIpH-
KpinysenHa M’ a3iB), dxcepeso mMiHepasvHUX pevosuH (3a HeoOXimgHOCTI
BUKOPUCTOBYIOTHCSA PEYOBUHU, 3 AKUX IOOYIOBAHUI CKeJET), KPOGo-
meopeHHs (KiCTKOBUM MO30K XpeOeTHUX).

TBapuHu + Ximia @ Teepduil ex3ockenem 6azamvox meapur ymeo-
proemucsa 3 Kaavyiit kapoonamy. Axa gopmyna yiei xXimiuHol cnoayxu?
AKi BAM pyxy y TBapun?

Pyxu TBapuH MOKYTh OyTHM HacMBHUMHU Ta aKTUBHuUMHU. I Ti, @
iHIII pyXu BifirparoTh CBOIO POJIb ¥ KUTTi OpraHisMmis, aje crenudiu-
HUM JJIsI TBAPUH € caMe aKTUBHUU PYX.

AKTHUBHUH pPyX (JIOKOMOLIifA) — Ye nepemiuleHHs OpzaHi3Mié Yy npo-
cmopi 3a 00nomozow cneyiani3o8aHux opzaHis. Y TBaPpUHHOMY CBIiTi
PO3PiBHAITL aMeOOIZHUI, MEepexXTJIUBUI i M’A30BUHA pPyxX. Ameb0i0-
Huil pyx — Iie pyX 3a JOIOMOTOI0 HECIPaBKHIiX HiKOK (amebouyumu
ryooxk, Jseitkoyumu xpebetnux). Mepexmauguii pyx — 1e pyx 3a J0-
IIOMOT0OI0 IKT'YTHUKIB Ta BifiOK (KOMipIiieBi KJiTMHM Ty0OK, TpaBHi
KJITUHU JKaJKUX, BiliuacTi yepBU, ciepMaTo300HU). M’ 4308Uil pyx —
Ie PyX 3 JIOIIOMOTOIO0 CKOPOTJIMBUX OPTaHiB, B YTBOPEHHI AKUX 0EPYyTH
y4JacTb M’ A30Bi TKaHmHU. ['Tagki M’ A3 B CKJIaAi MIKipHO-M’sI30BOTO
MimIKa 34iMICHIOIOTh PYXU Tijla 4epBiB, YTBOPIOIOTH CTiHKU TPaBHOTO
KaHaly, IUXaJbHUX MIIAXiB, KPOBOHOCHUX CYAWH, CEUYOBOTO MiXypa
y xpebetHux. [locmyroBani m’s3u 3a6e3meUyiOTh IMIBUAKI PYyXU T'OJIO-
BOHOTHMX MOJIIOCKiB, UJE€HUCTOHOTUX Ta XPeOEeTHUX.

3 aKTUBHMMHU pyXaMU TBapWH NOB’sA3aHiI pisHi Buau cuMeTpii
tina. PadiaavHa cumempis — 1le CUMETPUYHE PO3TAIIIyBAHHA YaCTUH
Tijla HaBKOJO oci cumetrpil. Ila cumeTpia xapaxkTepHa OJd TBapuH,
AKi BeIyTh MaJIOPYXJUBUHA UM NPUKPIIIEeHUN cmocid xutra (2idpu,
medy3u, Koparosi nosinu, mMopcvki 3ipku). [[600iuHa cumempisa — 1ie
CUMETPUUYHE PO3TAIllyBaHHS YACTHH BiJHOCHO IJIOIIUHN CHMeTpPii.
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IIa cumerTpias BUHUKJIA y 3B’A3KY 3 AKTUBHUM IIEePEMIIIeHHAM Y
mpocropi. Ileir Tun cumeTpii XapakTepHUH i1 OiIBIITIOCTI TBapUH.

LikaBo » IIJopoxy 6 Aecmpanii 6 qunui npo-
800ambv nepezoHu nogiavHux icmom. Ixniil desis
«Ready! Steady! Slow!». 3mazanns O0yixe nony-
AApHe, momy 6i00yseaemvca mym yixie ueepmb
cmoaimmasa. I oOcHOBHUMU IX YYacHUKAMU €
grapevine snails Ax HaAUNOBiNbHIWI 3 MBAPUH.
Bonu pyxaromucsa 3i weudkicmio 48 m/200. 3po-
0imov nepexaad 0egi3y il HA36U MEAPUHU.

Aki ocob6/mBocTi Ta PyHKLiT NOKpUBIB?

Y 0Oe3xpebeTHUX NOKPUBU IIPeJCTaBJieHi o0Howapoéum enime-
niem. Y XxpebeTHUX IIOKPUBU MAlOTh CKJIAIHIIIY OyA0OBY i IpeacTaBJe-
Hi wKipoto, y AKill pO3Pi3HAIOTH ellilepMic Ta BiacHe MIKipy (Zepma).
IlocuTh yacTo (PYHKIIIl HIKIipU yPi3HOMAHITHIOIOTHCSA 34 HAOIOMOTOIO
MOXiTHUX MIKipu, AKMMHU € POTOBi UM KicTKOBi yTBOpPHU (JIyCcKa, mip’sd,
BOJIOCCH, KirTi, KommTa, poru) Ta mMikipHi samosu. AKuMu K € OCHOBHI
(byuKIii TOKpUBiB?

Ilpucmocysannsa 0o 3axucmy U Ha-
nady. IlokpuBu 3axuUINAOTh TiJO Bix mo-
OIKOMKEeHb, TeMIlepaTypu, MiKpoOiB Ta
nmapasuTiB. ¥ MOKpPUBaX TBapUH € IIirMeH-
THU, 10 POOJIATH, TBAPUH HEIIOMITHUMM Ha
TJIi MicieBocTi (3eseHe 3abapBJeHHA KO-
HUKiB), 3acTepiraioTh XMKaKiB Bil Hamamgy
(y coHeukra, oc, Kaonig-mockaniukia), pos-
IinsaooTh o0pucu TBapuH (nasmucmicms
aeonapdieé wu cmyzacmicmv 3e0p). Heaki
TBApMHU 3AaTHI 3MiHIOBaTHU 3abapBJiIeHHA
3aJIe’KHO BiJf yMOB (xameneoHu, 60CbMUHO-
2u). JKanki KIiTUHM, KirTi XMIKUX OTaxXiB
1 ccaBIiB € 3HapALAAMHU IIOJIOBAHHSI.
Ilna 3daxucTy ¥ Hamany IIpuU3HaAYeHi Taki 1. 154. XameneoHu —
opraHmW, S{K: KJeIHi, a3b00, XeJjirepw, mMalcmpu MacKyeaHHs!
JKaJjio, 3yOM TOIIIO.

Onopa @t pyx. UlkipHi moKpuBU (HOPMYIOThH CKeJeT, HaJaloTh TiIy
MmeBHO1 (hopMU, YTPUMYIOTH BHYTPIITHI OpraHu, YyTBOPIOIOTH ILJIaBaJIbHI
IepeTHHKY IITaxiB, IMKipHI IepeTHHKN KaKaHiB.

Jluxaunna it menaopezynayisa. ¥ xaaxkux, pubd, amgibiit yepes mo-
BEPXHIO Tijia BimOyBaeTbcA ra3oo0MiH. Uepe3 MOKPUBYU 34iMCHIOETHC
HarpiBamHdA Tina (n.za3yHu) 4u Bigmada Temnna (8esluki 6yxa 6 CJOHIS,
nycmeavHUuX AUCUUD).

Cexpeuis ma nodpasniusicmsb. ¥ TOKpuUBax 0araTbox TBaApUH €
3aJI031 30BHINIHLOI CeKpeIlil, I0 BUIIISIOTH PEYOBUHU OJA PYXY
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(cau30Bi), 3aXMCTy BijJ mMapasuTiB i BOpoOriB (OTPyiiHi), TO3HAUEHHS Te-
puTopii (maxyui s3amosm), OymiBHUITBA (BOCKOBi, IpaByTHUHHi), Tpas-
JeHHA (CJIMHHI), IPUKPIIJIEHHSA O0 cyOcTpary (KJeiki), BUgiJieHHA
(conboBi), TemmoperyaArii (morosi) Toio. ITokpuBM MicTATHL UyTIUBI
KJITUHU — pelenTopu (COpUiiMaioTh CBiTJIO, TOTUK, COJIbOBUM CKJIA
BOAM) Ta oprauu 4yTTiB (6iuHa JiHisg puob).

TBapuHu + AHimauia & «Axnekxc, 2nanb Ha
mene! Meni 10 porkie — nigé mumms 3a njedu-
MQ, @ 4 HABIMb He 3HAI0, YU A YOPHULL Y Oiay
cMYyKHcKYy uwu O0iauil y yopry» («Madazackap» ).
A womy 3ebpu cmyzacmi?

KopoTKoO npo roz0BHe

) OIOPA TBAPUH — Lie pyHKLUIA opraHiamy, sika 34iMCHIOETLCA NOKpMBaMU Tina Ta
crnewjianisaoBaHNMM opraHamu.

) JIOKOMOLIA TBAPUH — Le npoLec akTMBHOIO NepeMilLleHHS KNITUH Y1 OpraHiamis
TBapwH y NpocTopi. Po3pi3HsaoTe ameboigHni, MepexTnvmeni Ta M’ a30B1I BUAN PYXY.

) TMOKPUBMU TIJA — ue 30BHILLHI YTBOPKU Ha MOBEPXHI Tifla Ta MPOLECH, SiKi Bio4inswoTb
BHYTPILLUHE CEPEOOBNLLE OpraHiaMy, 3abe3neyytoTb MOro B3aeMOZH0 3 JOBKINIISIM.

AianbHicTb

Hasuanvhe 3a60anus. Aki ocobaueocmi onopu, pyxy ma nokpu-
6i6 meapun? Onopra cxema «lepapxia» dna noacnennsa. Onopa, pyx
Ta MOKPUBU TBapUH.

Possusanvrne 3aedanns. Yu no3nawaemsves cnocié mumms HaA
6ydoei ckenema meapun? IIPARTHYHA POBOTA 14. IlopiBHAHHA
OyZooBU CKeJieTiB XpeOeTHUX TBApUH.

Ilinnicne 3aeédannsa. Y womy cymuicmsv 6azamo@pyHKyioHansb-
Hocmi nokpueéie meapun? Bnpaea 0aa peazysannsa. OcobimBocTi Ta
3HaYeHHs IIOKPHUBIB Tijla AWipKU 3eJeHOL.

PesyabTaTr

OuikyBaHi pe3ynkTaTyv HaB4YaHHA (Y4eHb / y4eHuus...)

* [10siCHIOE: OCOBNMBOCTI OMOPHU, PYXY | MOKPUBIB TBapUH

» opeaHizosye: IHPOPMYBAHHA npo 6ynoBy ckenetiB XxpebeTHNX

+ peazye ma rnosicHoe HacmaHosy: woao OCBITHbOI LIHHOCTI 3HaHb npo yHKLi
NOKpMBIB

Camo + ...

Camonasuanua. Komynikamuene 3aedanns. luTepakTuBHa BIpaBa
«Bigramait HasBy».

Camoouinioseanns Penpodykmuene 3asedanns. Omnopa. Pyx. Ilo-
KPUBHU.
«Biology» § 14.3. Support, Movement, Animal Coverings.
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«Omne vivum ex ovo» y nepeksnadi 3 namuHu -
8ce xuee 3 Aliys.

Bineam [apeeti (1578-1657) — aHenilcokuli aHamom,
3ACHOBHUK Cy4acHoi ¢izionoeii ma embpionozii

§14.4. PO3SMHOXEHHA, PO3BUTOK, PICT
TBAPHUH

LikaBumocs! T'ymi (a6o ITeyuanis cimuwacma) —
HaiBimomimiuii i HaWIOMIUPEHIMIUNA BU aKBapi-
ymHHX pub. PuOKa HazBaHa Ha 4ecTh OOTaHiKa
PobGepra I'yomi, axumii moHam cTO POKiB ToMy
npuBis3 ii B €Bpomry. BaTbKiBIIIMHOIO € TeIIi BO-
noiimu IleuTpanbHoi AMepuku. SIKi ocobmmBocTi
PO3MHOKEHHSA 1 PO3BUTKY T'ymi?

3MICT
AKi 0c06/MBOCTi pPO3SMHOXEHHA TBapUH?

Y TBapmHHOMY CBiTi € HecTaTeBa ¥ crareBa (DOPMU PO3MHOMKEH-
HA. Hecmameee po3mmnoscennsa xapaxkTepHe AJs HUMKYUX TBapUH
i BigmOyBaeThCcsa TOMi, KOJM B HABKOJUIIHHBOMY CEPEIOBUIIL € CIIPHU-
arauBi ymoBu. OCHOBHI cImoco0m HeCTaTeBOrO PO3MHOMKEHHs — (dpa-
rMeHTallid Ta OpyHbKYBaHHA. Ppazmenmauyis — crocié HecTaTeBOTO
PO3MHOKEHHA, KOJHU TiJIo 6araTOKJITHHHOI TBAPWHU IiJINTHCS IIOIe-
peuHUM IIOAiJIOM Ha 0araTo 4acTWH, KOYKHA 3 AKUX POCTe U YTBOPIOE
HOBUII opramisM. Tak MOKYTh PO3MHOXKYBATHCS 0araToIeTHHKOBI
YyepBU, MOPCHKi B3ipKu. BpYyHbKy6aHHAM HaA3WUBAIOTL CIIOCiO HecTa-
TEBOTO PO3MHOXKEHHSA, 3a SIKOT'0 Ha TiJi TBapMHU YTBOPKIOIOThHCA Oa-
TaTOKJITUHHI yTBOPU-OPYHBKHU, IO 3TOAOM BiJOKPEMJIIOIOTBCA a0o0
3aJIMIIAIOTHCA Ha Bce KUTTA (2ybku, 2idpu, kopanosi noainu). Ilepe-
Ba’KHOIO (DOPMOIO BiITBOPEHHA TBAPUH € cCTaTeBe PO3MHO:KeHHs. Take
PO3MHOKEHHSA 3MiHICHIOETHCS 3aBAAKU YTBOPEHHIO raMeT Ta IIO€HAaH-
HIO CIIaAKoOBOI iH(popMmarrii micia samrignerada. OCHOBHUMHU cIioco0a-
MU CTaATeBOTO PO3MHOKEHHS € IlapTeHOoTreHe3, repMadpoOauTU3M Ta
PO3IiJIBHOCTATEBICTS.

OCHOBHi cnoco6u cTtaTeBoro poO3MHOXeHHSA

HasBa BusHa4yeHHA ¥ npuknagm
lMapme- | PosmHOxXeHHS 6e3 3anniOHHHS (nonenuui, OacbHil, Kaska3bKka CKeslbHa
Hoe2eHe3 | Auwjipka, cpibHUl Kapackb, KOMOOChbKUU 8apaH)
lepma- . . .
b lf 0dU P0o3MHOXEHHST 3a y4acmio 4Os108i4UX Ma XiHOYUX 2amem 00OHO20 opaaHi3my
muam (2i0pa, dowjo08i Yepe’'siku, Yepe8oHO2i MOJSTHOCKU)
Po30irnb- . ) o
Hocma PO3MHOXEHHST 3@ y4acmio Horio8iyux ma XiHo4dux eamem 080X op2aHi3mMie
meeicmb pi3HOI cmami (HemamoOu, 2051080H02i, YIIEHUCMOHOR2I, XpebemHi)
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TeapuHu + Midpoaoria & Xmo maxi amasonku 6
0asHbozpeubKiil Mighonozii?

AKi TMNK iHAgMBIAYaNbHOrO PO3BUTKY TBapUH?

Y TBapuH i3 cTaTeBUM PO3MHOKEHHAM BUIIJIAITL TPU CIIOCOOU
BiITBOPEHHA TOTOMCTBA: JKMBOHAPOIKEHHA, AUIEKNBOHAPOIKEHHS
i alineHapomKeHHA. /HKUBOHAPODIHCEeHHs — Tie cIocib BiATBOpeHH:, 3a
SIKOTO PO3BUTOK 3apojKa BimOyBaeThbcA BCepequHI MaTepPHUHCHKOTO
OpraHiamy 3aBAfAKU ii MOXUBHUM peuoBUHAM (okpemi 6udu pub, naa-
3YHi8, cnpasxcHi 36ipi). Po3BUTOK eMOpioHa IpM KUBOHAPOIKEHHI
MOXKe BimOyBaTucs B A€YHUKY, slileBogax abo B marii. Ailyenapo-
OxcenHs — 1ie BiITBOPEHHs, 3a AKOT0 PO3BUTOK 3apOAKa BigOyBaeThCs
1103a MAaTEPUHCHKUM OPTaHi3ZMOM 3aBAAKH 3amacy MOKUBHUX PEUOBUH
anndg (wieHucmonozi, nmaxu, naa3yHu, neputo3gipi). Ailuerueona-
podiceHHs — 1e cmoci0d BiATBOPEHHSA, KOJIM 3apOJOK PO3BUBAETHCA
BCEPEINHI MAaTEePUHCHKOTO OPraHidMy 3aBAAKU MOKWBHUM PEUYOBHMHAM
annda (0agQrii, xiueopodui pubu, sawipku, 3mii). CdhopMoBaHUHA
OpraHi3M 3BiJIbHAETHCA 3 ANIlA B OpraHidami maTepi.

Ilicia HapoOmKeHHSA MOYMHAETHCA ITiCJAA3aPOJKOBUN PO3BUTOK.
Po3pizHAIOTHE 1BAa OCHOBHI THUIIM IIHOTO PO3BUTKY: NPAMUUA Ta HEOPS-
muii. IIpamuil po3déumorx — pO3BUTOK, IIPU AKOMY IITOMHO HapoI:KeHa
TBapWHA 3arajioM Haraaye mopocay (zidpu, piukosi paxku, nasyku,
CKOpNIOHU, XpAW08i pubu, naa3ynu, nmaxu, ccasyi). Henpamui
P0O36umok — PO3BUTOK, KOJIM YTBOPIOETHCA JINUMHKA, KA IIePeTBO-
PIOETBCA Ha JOPOCTY OCOOMHY (Mmedy3u, komaxu, Kaiuwi, Kicmrogi
pubu, amioir). SIkmo B nuumHKU Big0yBaeThca mepebyaoBa Beix ii
OpTaHiB i cucTeM, TO TOBOPATH IIPO PO3BUMOK 3 NOBHUM NepPeme0opeH-
Ham (meepdokpu.ai, LYCKOKpPUJLi, Kicmkosi pubu, am@ioii). SAxmio x
JUUYMHKA Ma€ CILiJbHI pucu OyZOBU 3 JOPOCIHMMHU OCOOMHAMM, depes
IIT0 IePETBOPEHHA OyAyTh 3adilaTu JIUIITe OKPEeMi OpraHu ii CUCTEeMH,
TO PO3BUMOK 3 HENOBHUM Nepemeopennam (NPAMOKPULL, KIONU).

AKi oco6/mnBOCTI 11 TUNKN POCTY TBAapUH?

Y meBHIi mepiogm po3BUTKY Pi3HiI opranu il caMm TBapUHHUI opra-
Hi3M POCTYTh 3 HEOJHAKOBOIO IMBUAKicTIO. Opasy Iic/iss HapoaKeHHs
TBAapUHU POCTYTH INBHUAIIE, a 3 BiKOM mOoBiLIbHimIe. Beamuwmua i
MIBUAKICTHL POCTY 3aJIEKUTh BiJ CIAJKOBOCTI Ta 30BHIINHIX YMHHU-
KiB. fIKmIo € ixkxa, Boma, TEmJO, TO picT OyAe KpaluM, TOMY MIPOIie-
caM pOCTy BJIACTHBA JTOCUTH YaCTO Ce30HHA I 1000Ba PUTMIiUHICTL. ¥
TBapUH CIIOCTEPIraloThCA MBa THUOHU POCTYy — OOMeKeHUI i HeoOMe:Ke-
Huii. K mpaBmiio, y BOOIHUX TBApUH pPicT HeoOMe:keHUU (kiavbuacmi
uepeu, 600HI YJIEHUCMOHO2i, MONIOCKU, pUbU, naa3yHu), a B Ha3eM-
HHUX — O0MeKeHUU (Ha3eMmHi YleHUuCmoHnozi, nmaxu, ccagui). ¥ JKUATTI
TBapWH CIOCTEPiraroThCA IIepiofau, KOJM PicT ¥ aKTUBHICTH IIOMIiTHO
BHIKYIOTBCA. Jianay3a — nepiod cnokoio 6 po3éUmMKY meEapuH, w0
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XapaKkmepus3yemvcs Pi3KUM 3HUNEHHAM OOMIHY PeuoB8UH i 3YNUH-
Kol pocmosux npouecig. Ilepion coKo0 € IIPUCTOCYBAaHHAM TBapuH
0 IIepe’KMBaHHA HECHPUATJIUBUX YMOB icHyBaHH#A. IIpoABiaseTbcsa
B Pi3HUX TBApWH Yy BUTJIALI I'TMOOKOTO CHY, 3MUMOBOI CILIAYKMU, JiT-
HBOI CIJIAYKM, 3allileHiHHsa Tomro. BaacTuBa 6ararbom
TBapMHAM, OCOOJMBO KOoMaxaM, Ipu3yHaM, KasKaHaM,
faraTboM XHMiKaKaM Ta iH.

TBapuHu + Ekosoria & Qomy incaxu enadaioms y
3UMO8Y CNAAUKY?

KopoTKo npo rosnoBHe

) PO3MHOXEHHA TBAPUH — BiaTBOpPEHHSI TBAPUHHUM OpPraHi3aMOM HOBUX OCO-
©u1H. OCHOBHUMM chopMaMM PO3MHOXEHHSI TBApWH € HECTaTeEBE Ta CTaTeBe.

» IHOMBIAYANIbHUNA PO3BUTOK TBAPUH — cykynHiCTb MOCRNIAOBHUX 3MiH, LLO
BiOyBaeTbCA B TBAPMHHOMY OpraHi3aMi 3 MOMEHTY 3apPOPKEHHA M OO KiHLS XUTTS.
BuaginsoTbe ABa nepioan iHOMBIAyanbHOro po3BUTKY TBapuH — 3apOAKOBUN Ta nic-
ns3apoaKoBUMN.

» PICT TBAPWUH - ye cykynHicmb KinbKiCHUX 3MiH, siKi 3abe3neyytompb 36inbWeHHs
Macu U po3mipie ocobuH 3a80sKu npouyecam 6iocuHmMe3y pevosuUH.

AianbHICTD

Hasuanvne 3asdanna. Axi ocobarueocmi po3mHoiceHHA, POISUM-
Ky ma pocmy meapun? Onopua cxema «lepapxia» drsa ananisy. Pos-
MHOKEHHSA, iHANBiAyaJIbHUIN PO3BUTOK Ta PiCT TBapuWH.

Possusanvrne 3aedannsa. Yum 6i0pisnaromuvbea npamuil ma He-
npamuil pozéeumorx meapun? Ingopmayiiina enpasa. OcobimBocTi
OIPAMOrO i HEIPAMOI'O TUIIIB PO3BUTKY.

Ilinnicue 3a80anns. Yu ichye 36 a30k Mij 6iKOomM meapun ma
ix pocmom? Bnpaea 0as nepexonarocmi. Busnauenua Birky pub Ta
MOJIIOCKIB.

Pe3syabTaT

OuikyBaHi pe3ynsTaTv HaBYaHHSA (Y4eHb / yyeHuus...)

* aHarniaye: 0cobNMBOCTi PO3MHOKEHHS, PO3BUTKY Ta POCTY TBapWH
 aHanisye pesynbmamu: IHOOPMYBAHHSA npo ocobnmeocTi npsmoro Ta HenpsiMoro
pO3BUTKY TBapuH

* usesnsie nepekoHaHicmb ma obrpyHmosye: OCBITHHO LIIHHICTb 3HaHb npo Bu-
3Ha4YeHHA BiKy TBapuH

Camo + ...

CamonasuaHHa. IliznasanvHe 3a80aHHA. IIpaBuao-opieuTup «¥aa-
TraJIbHEHHS » .

Camoouiniosanns. IIpodykmueHo-KOHCMPYKMUBHe  3a680aHHA.
Poamuoskenusa. PosButok. Picr.

«Biology» § 14.4. Reproduction, Development, Growth of Animals.
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MpupodHuii dobip sukopucmosye ece, o nio pykoio,
01 cmeopeHHA adanmayiti opaaHizmie.
JloHanwo [Jbtocbepi — amepukaHCcbKul NCUXos102

§ 14.5. NOAPA3/IMBICTb, PEFYAALISA GYHKLIH,
NOBEAIHKA TBAPUH

OuiHeEmMO! BocbMUHOTY € OTHUMHY 3 HANIUBOBUIK-
HIIIMX MOPChbKUX MemiKaHIliB. Ile «Halipo3ymHinTi»
0es3xpebeTHi, «IpUMaTH MOPA». Y BOCBMHHOTIB PO3-
BUHEHi Opraiu 4yTTiB, CKJaJHA HEPBOBA CUCTEMA U
nosemiHKa. fIKi ocobamBoCTi BOCBMUHOIIB?

3MICT

Aki ocob6/mBoCTi nogpasaneocTi TBapuH?

IlogpasiuBicTh y TBapuH IIPOABISIETHLCA UYepe3 3OaTHICTh Bif-
MOBiZlaT Ha BILIUBU CEPEIOBUINA CBOEID AKTHUBHOI MifAJbHICTIO.
Hampukian, s 3axuCTy Bif XWiKaKiB BOCBMHUHITI BUITYCKA€ UYOP-
HUJIBbHY O00MOYy Ta 3MiHIOE 3a0apBJIeHHS 3aBOAKN HASABHOCTI B IIKipi
0CO0JIMBUX KJIITHH 3 ImirMmeHTamMu (XpoMmaTodopis). ¥ 1iboMy OIPUKJIALI
XUIKaKU OyAyTh nNoOpa3HuKamu, mpolec Aii — noopasHeHHAM, a Bin-
MOBib TBaPpUHU HA [il0 UMHHUKIB — 0i0/102i4HOI0 peakKyicro.

Biosioriuni peakiiili TBapuH IPOABJAITHCA Yy BUTJIAAL TAKCHUCIB Ta
pedsekcie. Ha Bigminy Bim pyxiB pocaus i rpmbiB, y TBapuH IIi pe-
akii € pyxoBumu. Takcucu — pyxosea peakuis y 6i0nosidv Ha cnps-
MOBaHUlL 6naus wunHHuka. Hanpukiaan, BUKUIaHHA HUTKY i3 JKaJIKO1L
KJIITUHY Tigpu, pyX amMe0OIUTiB 10 MOXKUBHUX peuoBUH. Pedrexcu —
pyxo8a peakxuyis opzaHismMy HA Ne6HUIl NYCKOBUL noOpasHuK, AKaQ
3dilicHioembes 3a 0008’ 43K0601 yuacmi Hep8osoi cucmemu. Pediekcu
MMOJ1JIAIOTh Ha BPOJAsKEH1 0e3ymo6Hi (CTUCKAHHA Tijla rigpu y rpyaou-
Ky IicJid MeXaHIuHOTOo Bl’IJII/IBy) i HabyTi ymosHi (xapqOBi pe(pJIeRCI/I
pub, AKi (popMyIOTHCS I Yac ToAyBaHHS B OAUWH i TOW caMuil yac).

AnatomiuHi yTBOPU OpI‘aHIBMy TBapWH, 1[0 COPUIMAIOTL iHQOP-
Mallil0 i3 30BHIIIIHBOTO UM BHYTPIIIITHHOT'O CEPENOBUIIA, HABUBAIOTHCSH
opraHaMu 4yTTiB. OCHOBHMMU OpraHaAM® YYTTiB y TBAapWH € OpraHU’
30py, CIyXy, HIOXY, CMaKy i mOTuKy. [jaA PyXJWBUX TBaApUH Be-
JUKe 3HAaUeHHSA MAaIOTh OPraHMW piBHOBaru. B OKpeMux rpyn TBapuH
MOKYTh OyTu cmernudiuni opranu uyrriB. Tak, pubu mamTh OGiuHY
JIiHiI0, AMKOIOJIOBI 3Mil — OpraHu CIPUNHATTA TEIJIOBUX IPOMEHiB
(repmoJsiokariisa), y menb(piHiB i KalmajoTiB — OpraHW CHOPUUHATTS
BimOMTUX 3BYKiB (€XO0JIOKAIlisfd).

TBapuHu + ®isuka @« IlJo maxe exonorxayisa?

Aki oco6/mBOCTI HEepBOBOI pery/Auii TBapuH?

Y 6inbIIIOCTi TBAapUH € IBa OCHOBHUX MeXaHi3MU peryasailii GyHK-
Iifi — HEPBOBUU Ta I'yMOPAJbHUMN, IO HOEIHYIOTHCA B €OUHY HEHWPO-
TyMOPAJIbHY PeryJisIriio.
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MopiBHANBLHA XapakTepUCTUKa HEPBOBOI i ryMopanbHOiI perynsauii

O3Hakum HepBoBa perynsuis lN'ymopanbHa perynsuis
. CueHanu enekmpuyHoi Lo
lMpupoda cuzHanis CueHanu ximidyHoi npupodu
npupodu
Llleudkicmb nepedayi cueHarnia | [Jy>xe sucoka lNosinbHa
Linaxu nepedayi cuzHarnis Hepeosi sonokHa U Hepsu | PiduHu (kpos, nimga)
CykymnHicTh  opraxiB, ki

00’eIHYIOTh MiAJBbHICTHL yCix Op-
raHiB i cucrem opraHisamy Ta
3a0e3IMeuyTh IMIBUAKY Bimmo-
Biflb Ha BIJIMBU UYMHHUKIB cepe-
IOBUINA, YTBOPIITHL HEPBOBY
cucrtemMy. Y TBapmMHHOMY CBiTi
BI/IJIiJIﬂIOTI) TPU TUIIU HepBOBOI In. 155. Tunu Hepsoegoi cucmemu:
cucremu: audysHy, BY3JOBY Ta 1~ Oucpysna; 2 — eysriosa;
Tpy6uacry. JJugysna Hepeosa 3 — mpyb4acma

cucmema yTBOPEHA CILJIETIHHAM HEWPOHIB y BUTIAAlL ciTku (PKadKi).
Bysanoea Hepsosa cucmema KiJIb4acTUX UYePBiB, MOJIIOCKIB, UJIEHHUC-
TOHOTUX YK€ Ma€e HepPBOBi By3am (IleHTpajbHA HEPBOBA CHUCTEMA) Ta
HEePBOBi BOJIOKHA, ITI0 BiAX0OAATh Big HUX (mepudepuuHa HepBOBa CHU-
crema). Tpybuacma Hep8osa cucmema € JUIIe B XOPAOBUX. ¥ TaKii
CHUCTEMi PO3BUHEHI I'OJIOBHUI i CIMHHUI MO30K Ta HEPBU, IO 3Iili-
CHIOIOTH IIBUJKE IIPOBEIeHHA iMITyJIbCiB.

T'osmoBHUIT MO30K — BiAAiJ IIeHTPAJbHOI HEPBOBOI CHCTEMM, AKWMI
aHaJigye 110 imdpopmaiiiro Ta meperBoproe ii B mito. Icuye B 6ararnox
0e3xpebeTHUX TBapWH 3 BY3J0OBOIO (paku, KOMaxXW, TOJOBOHOTiI MO-
JIOCKH) Ta XpebeTHUX 3 TPyOUacTOI HEPBOBOIO CHUCTEMOIO.

Y xpebeTHMX TOJOBHUI MO30OK CKJIAZAEThCA 3 D BigminiB: doszacmo-
20, 3a0Hb020 (Mae MO3040K ), CepedHb020, NPOMINHCHOZ0 il NnepedHbOzZo
MO3KY. YCKJIaJHEHHA KOXKHOTO Bifnisly moB’sA3aHe 3 PO3BBUTKOM Opra-
HiB UyTTs, PyXJUBICTIO Ta (DOPMYBAHHAM CKJIATHUX (POPM HOBEIIHKU.

In. 156. onosHuUll MO30K xpebemHux meapuH:
1 — pubu; 2 — amapibii; 3 — penmunii; 4 — nmaxa, 5 — ccasusi

AKi 0cob6/MBOCTIi NnOBeAiHKMU TBapUH?

IToBeminka TBapuH 3a CBOIMU HPOSABaMHU € OiJIbIN Pi3HOMAaHITHOIO
i ckygagHOIO, HidK y pocsmH uu rpubiB. Ile 3ymMoBIeHO IXHBOIO 37AaT-
HICTIO 10 aKTUBHOTO PYXYy ¥ MOMIYKY OINTUMAJbHUX YMOB iCHYBaHHS.
HasaBuicTh M’A30BUX i HEPBOBOI TKAaHWH, CIIeIliajisallisi opraHiB Ha
(yHKIIiAX, PO3BUTOK OIOPHO-PYXOBOl I HEPBOBOI cUCTeM Ta opra-
HiB YyTTA — OCh Ti O3HAKH, IO BU3HAYAIOTH OCOOJMBOCTI MOBEOiHKU
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TBapuH. IloBemiHKa TBapuH (hopMy€eETHCS B IIPOIlECi TPUPOTHOTO M1000-
py mopsna 3 OymoBOIO Ta PYHKI[IAMU OpPraHi3sMiB KOHKPETHOTO BUIY.
3a crmocoboM (opMyBaHHSA B OHTOTE€HE3i B ITOBEMiHI[I TBAPUH BUMiJIs-
I0Th 6p00dceni (be3yMoOBHi pedieKkcH, IHCTUHKTU) Ta Habymi (YMOBHI
pedaekcu, ejieMeHTapHAa PO3yMOBa MIiAJbHICTH) (hopMH TOBETiHKU.
3a cIpAMOBAHICTIO MOBENiHKU PO3PiBHAIOTH iHOUGI0YyanvHi (IOoCTiz-
HUIIbKa, XapuoBa, 3axNCHa, ririe"iu"a, irposa), penpodykxmuéHi
(bopmyBaHHAM ILIIOOHUX Tap, BUBEIEHHS IIOTOMCTBAa, TypOOTa IpPO
HaIanKiB) Ta cycniavui (posuoxnin GyHKIN y cim’ax Omekin, iepap-
xifg B cTrani 6a0yiHiB) MOBEOiHKOBI (hopmu.

KopoTKo npo rosnoBHe

) TMOAOPA3INUBICTb TBAPWUH — 3gaTtHiCTb opraHiaMy pearyBatu Ha Ait0 YMHHUKIB
cepenosuLLa. CNpUAHATTA NOAPa3HEHb 34iMCHIOTb OPraHn YyTTiB.

» PEFYNAuUI ®YHKUIM TBAPUH — cykynHicTb npouecis, o 3abesnevyioTb
Y3rogXeHy " CKOOpAMHOBaHY BiAMOBiAb TBAPMHHOIO OpraHiaMy Ha Oyab-sKi 3MiHU
cepenoBuLLa.

) MOBEAIHKA TBAPUH — cykynHiCTb BUSIBIB 30BHILLUHBbOI aKTUBHOCTI, CMPSAMOBAHOI
Ha BCTAHOBMEHHSI XXMTTEBO HEOOXiAHMX 3B’A3KIB OpraHiaMmy 3 AOBKINAsAM.

AianbHICTD

Hasuanvne 3asdanna. Axi ocobrueocmi nodpainueocmi, pezy-
nayii pynkyil ma noeedinku meapun? OnopHa cxema «lepapxis»
oaa ouinwsanHsa llogpasiuBicTs, peryndnia GyHKIi Ta moBemiHKa
TBapuH.

Possusanvre 3a60anus. ke 3HaweHHA 20106H020 MO3KY Y pezy-
nayii pyuryiv opzanidmy? Ilpakmuuna énpasa. Bygosa Ta GyHKIIil
TOJIOBHOTO MO3KY TBapuH (HaA IPUKJIAAI CCaBIIiB).

IlinHicHe 3a80aHHA. Y woMmy océimHus YiHHiCMb 3HAHb NO0GEJiHKU
ccaeyieé? Bnpasa 0aa eubipkogocmi. @opMu IOBENiHKU TBapUH.

PesyabTaTr

OuikyBaHi pe3ynbsTaTv HaBYaHHSA (Y4eHb / ydyeHuus...)

* OUjHI0€E: 0CODNNBOCTI NOAPA3NUBOCTI, perynsuii oyHKLiN, noBeAiHKN TBapUH

* ouiHroe pedynbmamu: IHOOPMYBAHHA npo 6ygoBy Ta yHKUii FONOBHOMO MO3KY
ccaBLiB

* gusersie subipkosicmb ma ouyiHroe: OCBITHIO LIHHICTb 3HaHb npo nosediHKy TBa-
pyH

Camo + ...

Camonasuanusa. I[iHHicHO-emouiiiHe 3a80anHsa. Jloziuna énpasa.
«3HaWaM 3aliBe».

Camoouintoeanus. Ilpodyxmueno-meopue 3asdanns. Ilompasiu-
BicTb. Perynamia QpyHKIii.
«Biology» § 14.5. Irritability, Regulation of Functions, Animal
Behavior.

J
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MinolioHu niodeil He po3ymilome, HACKiNbKU MiCHO Mu, J1I00U,
noe’A3aHi 3 iHWoK 4acmuHow MeapuHHo20 ceimy.

JxeliH lyoonn -
emoJsi02UHA Mma NpUMamoJsi02uHs 3 Benukoi bpumanir

§14.6. XKUTTEAIA/IbHICTb TBAPUH TA OCBITHA
LIHHICTb MPUPOAU

MeTtukyemo! «Tpumaru» (The Trimates) — HasBa HayKOBOI rpynu B
ckjgani Tphbox HaykoBuilb — ket I'ymos, Maau Pocci Ta Bipyte
langikac. I'pyma Oysa ctBopeHa amTpomoJioroM Jlyicom JIiki mis
BUBYEHHSA IIPUMATIB y IXHBOMY IIPUPOAHOMY cepenoBuiili. BoHu Bu-
BUaJIM IIMMIIaH3e, TOPUJ I OpaHTyTaHTiB BigmoBigHOo. SIKe 3HaUeHHS
TaKUX LOCIiMKeHb?

3MICT
Yu icHye B3aEMO3B’A30K XKUTTEAIANBHOCTI TBApPUH i YNHHUKIB
npupoau?

Broaus ymoB icHyBaHHSA Ha sKUTTEBL PYHK-
il TBapMH BUMBYAE eKoJioriuma (isiosoris.
3aCHOBHIUKOM HAyKM € aMepUKaHChbKUi 0io-
Jor JIxx. Bapromombio (1919-2006). A cepen
HauBigmomimux HaykoBmiB K. IImigr-Hinb-
ceH (1915-2007), axuii yuponos:k 20 pokis
BUBUYAB MeXaHIi3MU TePMOPEryJdaIlii Ta eKo-
HOMii BOAM B ITyCTEJbHUX TBApUH, 30Kpe-
Ma BepOJrrofa omgHoropooro. Ils Hayka TicHO
OB’ sI3aHa 3 (disiosoriero TBaPUH, €KOJIOTi- 1. 157, am’ssmHuK
€10, eTOJIOTi€I0, 300IICUXOJIOTi€T0, €BOIONi- K. LLmidmy-Hinbcomy
HOIO OioJioriero TOIIO.

OcHOBHUMM HaAOpAMKaMM [IOCJHiJIKEeHb HAYKW € BUBYEHHSA 3aKO-
HOMIpHOCTE!I B3a€eMOJil TBAPMH 3 MOOBKIiJAJIAM, IPOABU KUTTEBUX
(GYHKI[IN TBapuH y pPidHUX IIPUPOJHUX B30HAX, OCHOBHU ajmamTalii
0 TIPUPOAHUX UWHHUKIB (TeMIIepaTypu, COJIOHOCTi BOAM, HU3BKOTO
aTMOC(PHOTO THCKY TOIIO), peakIlili OopraHiaMiB Ha BILIUB e€KCTpe-
MaJIbHUX YMHHUKIB.
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Cepen HallaKTyaJIbHIININX CYYaCHUX AOCIi*KeHb — BUBUEHHS KUT-
TeBUX (PYHKIiNI piBHUX TBAapWH B yMOBax IJ00aJIbHOTO ITOTEILIiHHS,
BIJINB KOCMIUHUX YMOB Ha KUTTENIAJIbHICTh TBADUHHOTO OPraHismy,
MexaHi3MU ajarTallii BUCOKOTipHUX TBApPUH A0 YMOB HeCcTaudi KUCHIO.

TBapuHu + Hayka @ ¥V aunni 2023 porxy Ku-
mail naanye sidnpasumu pubok O0aHio-pepio Ha
KOCMIUHY cmMaHUilo 8 mexcax 00CAi0HeHH 83a¢E-
MO0ii mixe puboro ma MiKpoOp2aHidmamu 6 Hege-
AUKIll 3axkpumiil exocucmenmi. Ake npakmuyHe
3HAYeHHs yux 0ocaidxcenv?

flke 3HAYeHHA 3HaHb NPO XUTTEAIA/NBHICTL TBAapUH Y MPaAKTUYHIN

AiAnbHOCTI NOAUHN?

HocaimxeHHA TPOIECiB KUTTENIAIBHOCTI TBAPUH € OCHOBOIO IIPO-
THO3YBaHHS MAaCOBUX PO3MHOKEHb INKiTHWKIB, akJiMaTmaallii Tsa-
pUH, PO3YMiHHSA IIPUYMNH IOIIUPEHHA BUAIB-arpecopiB, palilOHyBaHHSA
cimbechbKOrocmogapcbKux TBapuu ToIno. OKpiM exoJoriunoi ¢isioo-
rii, sKuTTeBi (QPYHKIIl TBAPUH € MPEIMETOM IOCJaiMKeHb 3 (isiosorii
TBApUH i JIOAMHU, 300IICUXO0JIOTil (BUBYA€E IICUXiKYy), aHTPOMOJOTriI,
imyHoJIOTii TOIMO. 3HAHHA KUTTEBUX (PYHKIIIN 3aCTOCOBYIOTHCA B Me-
OUIIMHi, BeTepuHapii, TexHiIi, IPOMMACJI0BOCTi, MUCTEIITBi TOIIIO.

+ Ciavcovke, snicose ma pubHe zocnodapcmego. 300ICUXOJIOTIUHI [0-
CHIMKeHHA 3aCTOCOBYIOTHLCS B JpecyBaHHi, 3BipiBHUIITBI, NTaxiB-
Hu1TBi. 1 30eperkeHHA 30POB’ S HAIIINMX AOMAIITHIX YJIIOOJIEHIIIB
HeoOXimHi 3HAHHS IXHLOTO JKUBJIEHHS, TUXaHHMI.

+ Bydieruymeo. Ilpunnunu noOyZoBU TBapUHHUX OyAiBesb mepe-
nmae i groagmuaa. OCHOBHUME cepel HUX, 34 BHICJIOBOM PHUMCLKOTO
oymisamuoro Bitpysia, € tpiaga MIIIHICTDH, KOPUCTbHb, KPACA
(mar. Firmitas, Utilitas, Venustas). Ilpukiagom € apxXiTeKTypHi
IIPOEKTHU Ocesb y CTuIl «Bio-Texr».

« Haykxosa ma mexniyna diaavHicmye. [locaimKeHHA MPOIECiB yTBO-
PEeHHSA UYepemalioK € OCHOBOIO BUPOIIYBAaHHA INITYYHUX IIEPJIUH,
O0icyCHMX HUTOK Mifi#i — CTBOpPeHHA KJIeI0, AKUU He PYUHYEThCA
mig BIImMBOM Boau. BuBueHHS exoJjiokamili menb(piHiB i KaskaHIB
IOIIOMOTJIN iH)KeHepaM CKOHCTPYIOBATH pajgapu, TepMoOJoKarii
TPUMYYHUX 3Mili — TENJ0Bi30pHU.

TBapuHu + /lloguHa & AKxux miivKu meapun
He ympumyoms awdu y ceoix domiexax! Ta kpim
pi3HOMAHIMHUX nopid Kiwok ma ncie, xom Skie
I nanyz, MOX3HaA 3ycmpimu MOJAIOCKA, HA384
AK020...

Y YoMy OCBITHA L|iHHICTb 3HaHb KUTTEAIANBHOCTI TBApUH?
OCBITHA HNIHHICTDH JKUBOI IIPUPO/IN — 3HaueHHA JKUBUX

00’eKTiB Ta Oiosoriunux aBuil] y HaBuaHHi. Ile Ti 3HaHHA, yMiHHA Ta
CTaBJICHHSA, AKi momomaralmTh JIOAVWHI HidHATU CBOI O0COOJIMBOCTI Ta

J
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moTpedu, HABUUTHCA CIILJIKYBAaHHIO 3 IPUPO/IOI0 TA iHIIIMUMHU JIOIAbMU,
3HAWTHU CBOE MicIie B JKHUTTi.

3HaHHA KUTTEBUX (YHKIIN TBapMH OAIOTh 3MOTY 3pPO3yMiTHt
0COOJIMBOCTiI BJACHUX IIPOIECIB KUTTEIiAJIBHOCTI, IXHIO iHAMBiZY-
anbHicTh. «Cmasnauu numaHHs npo meapuH HAB8KOJA0 Hac, Mu 0i-
3Haemocs O0invuwe npo me, KUM MU €», — IiJKPECTIOIOTh HAYKOBIIi.

Hairre XuTTs HEeMOKJIUBe 0e3 CIIIJIKYBaHHSA 3 JOMAIIHIMU TBapu-
HaMM, a Ipy:k0a 3 HUMH BUMAra€ PO3yMiHHSA IXHBOTO KHUTTA, IXHIX
oco0JmBOCTeH KUTTEBUX (PYHKIIiM, IXHiIX moTrped. Ilam’aTaere caosa,
o ckasaB JIuc Maseubkomy npuHiy: «Tu 3asexou sidnogidacut 3a
mux, K020 npupyvué».

Cepen TBapuH € cBOl «mpodeciiiHi» MiYHUKU, CTOJAPU, MYJIAPH,
TKaui, apxiTekTopu, nusaHepu, AKi 3 IPOCTOTr0 IPUPOIHOTO MaTePi-
angy, AK-TO: I'JIMHA, IIiCOK, KaMiHb, JepeBuHA, JUCTA, JIUKO, COJOMA,
IIIOBK, BiCK, CMOJIa — CTBOPIOIOTH JOBEPINeHi BUTBOpU. O3HAOMJIeHHS
3 TAaKUMM IMOBEJIHKOBUMU IIPOABAME JoIloMarae JIOAWHI 3p0o3yMiTu
CBOI 3aIIMTH Ha MaWOyTHIO Mpodeciio, po3BUBAE PO3YMOBi I XyHOXKHI
37110HOCTI.

TeapuHu + AHTponosoria ¢« Hassimv 6udu npumamis, axi pa-
30m 3 n100UHOI0 Haaexcamsb 00 I'ominid.

AifanbHIiCTD

Haguanvne 3a80annsa. Y womy o0c6imHA UYiHHicMb npoyecie
scummedianvrnocmi meapun? Moodeaweanna smicmy memu. JKurre-
TisJIbHICTHL TBAPUH.

Possusanvrne 3agdanusa. Ake 3HaveHHA 3HAHD PO HUMMEDIANL-
Hicmb meapun? Ingopmayiiina enpasa. 'anysi BuKopucTanHa Io0-
CIiI)KeHb KUTTENIAJIBPHOCTL TBapWH.

I[innicne 3a80annsa. Yomy cnid euaenamu donumauicms ma
ni3nasanvrHul inmepec 00 npupodnuiux npobérem? Ilpezenmauis
npoekmy Ha 00OHY i3 6UOPAHUX MeM.

Camo + ...

Camooyinoganus. SIki Mol pesysbTaTu HABYAJIbHOI MiAJBHOCTI
BIIPOJIOBIK TeMU?
Iiaznocmysaavue 3a8danusa. Bnpasa. Camooriinka ycoilmHocTi»

«Biology» § 14.6. Animal Life and the Educational Value of Nature.
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Y3ATA/IbHEHHA KYPCY

JHUBA ITPUPOA — uacmuna npupodu, cKaiadHu-
Kamu AKO0L € pi3HOMAHIMHI popmu Humma ma 0ioa0-
2iYHi asuuwa.

HaiiBaKJIMBIiNIOI0 YMOBOIO iCHYBaHHSA »KUBOI IIPU-
ponu € euneprisa CoHIA, SKa B €THOCTI 3 peYOBUHAMU U
iHgopmaIliero BU3Haya€e BCi IIpoIlecu *KUTTENIATBHOCTL
sKkuBoro. TomMy OCHOBOIO €IHOCTI JKHMBOI Ta HEMKUBOIL
IIPUPOIN € MOTIK PeYoBHH, eHeprii Ta indopmairii.

JKuBi icrorm xapaxkTepudylTbCcA HU3KOKI O3HAK,
3a AKUMHU IX BiIpi3HAIOTH BiJ HEeXUBUX 00’ €KTiB.

O3Haku nofibHOCTi XXMBOro

1. BigkpuTicTb — Xxuei cucmemu € gidkpumumu U 30amHumMu 3bepieamu C80r0
uinicHicme ma yrnopsiOkogaHicme.

2. €gHicTb XimiyHOro cknagy — ¢hopmu Xumms 8iOpPi3HAMbLCS 8i0 MIN HEXUBo!
npupoOu Hasi8HICMIO i Cri88IOHOWEHHSIM XIMIYHUX, HEOp2aHiYHUX (8oda, coni mowo)
ma opaaHiyHux (6inKu, xupu, 8yanegodu U HyKeiHo8i Kucriomu) efleMeHmis.

3. KnitTnHHa 6ypgoBa — ocHogow bydosu ma GhyHKUIOHY8aHHSI XUBUX CUCMEM €
KimuHuU. IXHi OCHOBHI YacmuHU — rogepxHesul anapam, yumornia3ma ma siopo.

4. ®YyHKUIOHYBaHHA XMUBOro — XummeOdisanbHICMb oOp2aHi3Mie rog’sisaHa 3
npouecamu OOMIHYy PEYOBUH, XXUBMEHHS, OUXaHHS, PO3MHOXEHHSI, pocmy, pyXy,
rnodpaanueocmi, sKi 3yMOG/Moms enacmusocmi, wo € ¢pyHdameHmansHUMu 0ns
XKummsi, — caMmopeayrisiyisi, caMo8iOHO8/IEHHSI ma caMo8iOMmBOPEHHS.

5. 3paTHicTb 40 iICTOPUYHOIO PO3BUTKY — CYrpPOBOOXYEMbBCS YMBOPEHHSIM HOBUX
sudige — 2pyn opeaHismis, sKi Maromb MOOiGHi O3HaKU, BiflbHO CXpewyrombcs U
Oatomb Mli0OHe OMOMCMB0, Xusymb Ha MesHil mepumopil i Marmb O3HaKu
rpucmocoeaHocmi 0 yMO8 Xumms.

6. 3maTHicTb 40 aganTauin — xuei cucmemu 30amHi 3MiHo8amucsi 8i0rnogioHo 00
3MiH y cepedosuli iCHy8aHHSI.

BiaMiHHOCTI opraHi3miB Big HeXXMBUX 06’€KTIB

=

JKurra He icHye came mo cobi, BOHO
3aBKIU [OB’g3aHe i3 cucremMamMu, $Ki
BiIpiBHAIOTHCS BiJl cCCTEM HEXXKHWBOI IIPH-
ponmu.

NS R \
Hanpurkaan, KuUBMII MOJIIOCK Bimpis-

HAETBCA Bi,l:[ yepemnanmKkyu 3a IIEBHUMUN
O3HaAKaMMu.




-

MNMopiBHANbHA XapakTepucTuKa Tisn

XXMNBOI i HEXMBOI Npupoaun

O3Haku BuHorpagHun cnumak Yepenawka panaHu
Y cknadi mina nepeesaxxaromsb
. . lNobydosaHa nepesaxxHO
maki enemeHmu, siKk [idpoeeH, .
Lo . 3 kapboHamy KasnbUyito.
XimiqyHut cknad | OkcueeH, KapboH ma HimpozeH, Op2aHivHUX PEHOBUH |
W0 ymeoprorome PIsHI Op2aHiyHi
L 800u Oyxe mMarno
peqyosuHU. Benuka Kinbkicme 800U
Knimunha [Mobydoea mina 3 KimuH, sKi
6vdoea opmyromb MKaHUHU, opa2aHu, HeknimuHHa 6ydoea
4 cucmemu opeaaHis
. ObMmiH pe4os8uH i3
Ompumye i3 cepedosuuya KUCEHb,
. ’ cepedosuuiem, rpoyecu
O6MIH pe4yoBUH | MOXUBHI pe4o8UHU, a sudarisie
6 . . YMBOPEHHST PEHOBUH
yerekucul eas, npodykmu obMiHy (curmes) sideympi
Camo 80amHuti 36epicamu nocmitiHicmsb Bidcymmnicmb
. €8020 ckrady 3ae0sKu peaynauii niompumaHHsi c8020
eaynayis
pezy. npouecie xummeoisiribHoCMi XiMiYHO20 cKnady
. ) .| T1i0 ennusom ymos
Camo- 3dammuicmpb 8iOHOBM08aMU B8MpPAYEHI
) cepedosuua nocmyrnoso
OHOBI1EHHSI KimuHu -
pylHyembcs
Camo 80amHuti 3anuwamu nicns cebe Moxe posnadamucs Ha
GIOMEODEHHS rnomomcmeo, sike 3bepieae (io2o wmamku 6e3 8idmeopeHHs1
P OCHOBHI 03HaKu cobi nodibHozo

CrJIagHUKaMM JKUBOI IPUPOLAY € (DOPMU JKUTTA ¥ OioJoriuni ABuM-
ma. HaiumcenpHimma Ta Haibigbill po3dmaiTa rpyma KHUBOI IIPUPO-
nu — Bipycu. IxHa ycmimHicTh Y IpHpoAi BU3HAYAETHCA 3AATHICTIO
OIBUAKO 3MiHIoBaTucsa. Halimomuperinr gopmMuy KUTTA — KJIITHHHI
opraHiamu. ¥ cydJacHiil cucTeMi OpraHigyHoOro CBiTY PO3Pi3HAIOTH TPU
momeHu — Apxei, Bakrepii Ta Eykapioru.

Bennuesna pisHOMAaHITHICTh KMBUX OPraHi3MiB 00yMOBJI€HA TAKU-
MU IPpUYUHAMU, IK:
a) HasBHICTIO PiBHMX PiBHiIB opranisaiii :xuBoi npupoan (MOJEKYIAp-
HUU — KJITUHHUU — OPraHi3MOBUI — NONYJAIIMHO-BUAOBUU — €KO-
cucTeMHU# — OiochepHUin);
pi3HOMAaHITHICTIO YMOB, IKi OTOUYIOTH KUBi OpraHismu;
3IaTHICTIO OPraHi3MiB IPUCTOCOBYBATUCA A0 PiBHUX YMOB JOBKiJIIA
(amanTUBHICTS).

6)
B)
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OpraHi3mu, 3aHeceHi 4o YepBOHOI KHUrK YKpaiHu

In. 1568. PocnuHu: 1 — 303ynuHi YyepesuyKu cripasxHi; 2 — wagpaH lelgerns;
3 — nidcHiXHUK BinocHiKHUU; 4 — yubyns eedmexa; 5 — ninisi nicosa; 6 — alicmpa
anbniticeka; 7 — nyHapis oxuearoya; 8 — COH YopHitoqul; 9 — muc seidHul

In. 159. TeapuHu: 1 — XyK-oneHb,; 2 — MaxaoH; 3 — cmepnsdb; 4 — canamaHopa
nnsamucma; 5 — MidsiHka 3suydaliHa; 6 — fieneka YopHul; 7 — nyeaad 3gudalHul;
8 — ixxak syxamuu; 9 — sudpa piukosa; 10 — 3y6p

In. 160. I'pubu: 1 — 6apaHsayka; 2 — epub-30HMUK digoyudli; 3 — 3MOPUWOK
cmenosul; 4 — pewimoYyHUK 4ep8oHUU; 5 — K8imoxe8iCHUK Apyepa
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Haesuaavne sudanus

COBOJIb Banepiii IBanoBuu
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