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Illanoéna n’amurnacnuye!
Illanoénuil n’amurknacnury!

Ieit migpyuHuk momomMoske TOOi PO3MIMPUTH 3HAHHSA PO IMPUPOLY.
Tu gisHaelmicsa, HaCcKiJIbKM pi3sHOMAaHITHI Tijma i aBuIla mpuposu Ha
Hamriit maaHeri i1 y BceecBiTti, AK iX MOXHa BHMBYATH, BiJ YO0T0 HEOO-
XigHO 3axmInaTi 3eMJI0 Ta il MellKaHIIiB. BuBuaiounm mpupomo3HaB-
CTBO, TH B3aHYPHUIICA y CBIT mocaigHuIiiTBa. AMKe BUKOHYBATHUMEIII
CIIOCTEPEIKEeHHI M JOCTiaN, IMOosSCHIOBATUMEII iX pe3yJIbTaTu, POOUTH-
MeIll BHUCHOBKM. KoKeH KpPOK Yy BUBUEHHI Ipupoau HaOJIMKaTIMe
Tebe MO PO3yMiHHA ii 3araJok i rorysaTmMe OO BHUBUEHHs OioJiorii,
(isukm, ximii, reorpacgii, ekosorii B HacTyImHUX KJacax.

Ilizpyunnk mopijieHO Ha PO3MiIM i TeMH, 3MiCT AKHUX PO3KPUTO
B maparpadax. Ilicia ocmoBHOro TexcTy maparpada € Taki pyopuKu:
«Ilizcymxm», «Cropinka mpupogomocaigzHuka», «CTopiHKa epyauTas,
«3anuTaHudg. 3aBgaHuAg». Hagimo moTpidbHa KoyKHa 3 HUX?

f#} MNigcymku

Lis pyGpuka nigcymoBye OCHOBHUI MaTepian naparpacda, BMAINsAe ronogHe B
NOro 3Micri.

CTtopiHka npupogogocnigHuka

Lis pybpuka gactb To6i 3mMory camocCTiiHO 3poBUTU MPUPOAHMYI BIgKPUTTA i
BiguyTn cebe npupogoaocnigHnkom. MoxnmBo, AOCMiIAKEHHA NPUPOAN Tak
Tebe 3axonnsTb, WO CTaHyTb yrtoOeHO CNpaBo BCbOrO KUTTS.

o CTtopiHKa epyauTa

Lla pybpuka ctaHe B npurogi TMM, XTO HE OOMEXWNTLCA BUBYEHHSIM TEKCTY
naparpadis i 3axoye 3HaTh BinbLue. Epyaunuis osHavae «yveHicTb». Epyguta-
MW Ha3nBaTb NOAEN, AKi MatOTb rMMOOKiI BCeBiYHi 3HaHHA 3 Pi3HUX HayK.

a | n | n [ v | a | uw [ nw | a |

Lia pyOpuvka MICTUTb Pi3HOMaHITHI 3anMTaHHA 1 3aBOaHHS, siKi 4aayTb
TOGi 3MOry nepeBipuTy, Yn obpe 3acBOeEHO MaTepian naparpada. Yac-
TO OCTaHHE 3anMUTaHHSA YM 3aBOaHHA B Hili MO3HAYEHO 3ipoykoto (*).
AKWo TM gaBaTMMELL BUYEPrHi BiOMOBIAI Ha 3anuTaHHS | CTapaHHO
BMKOHYBaTUMELL 3aBAaHHSI, TO 3MOXELL JOCAITU BUCOKUX Pe3ynbTartiB Y
BMBYEHHI MPUPOLO3HABCTBA.

NZTWRhEW
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MonpaulouTte B rpynax “< [NonoMoXyTb gopocni

3aBAAKM TaKUM PyOpHMKaM TH 30arHeIl, 110 0e3MeXHUH CBIT IpPHPO-
I JIeTIie BUBYATH ¥ obepiraTy He IMOOAMHIIL, a CIIJIBHO 3 OSHOKJIACHMU-
KaMu i pigHmMu.

IITo6 3ocepeauTu TBOIO yBary Ha OCHOBHUX TepMiHAX 1 ITOHATTAX,
y TekcTi nmaparpadis ix BufisieHO ocobausum wpugmom.

V migpyunuky 6araTo imiocrpamiii. IXHe ImpusHaueHHS — HaJaBaTH
TOOL mOomaTKOBY iH(popMallito, PO3BUBATH CIIOCTEPEKJIUBICTEL i ecTeTHUHI
CMaK¥, 3HAMOMUTH 3 TiJIaMU IIPHUPOIU, HeOeCHUMU TiJIaMU TOILO.

Y mnpoMy HaBUaAJbHOMY pPOIIi ToOi moBemeThcsa 00’ eIHyBaTHUCS
3 ONHOKJACHUKAMM B I'PYIH IJsI POOOTH HaJ HABUAJILHUMU IIPOEKTAa-
mu. II1o6 3po3ymiTu, AK IIpaIioBaTH B I'PyHi, IOTPiOHO YBasKHO CJIY-
XaTH NOSCHEHHSA BUMTEeJA. A 30ardHyTH CYTHICTHh IIPOEKTiB JOIOMOKE

o -
pyOpuKa g.g HaByanbHWUW NpoOEKT.
ﬂ* ]

Osmaiiomca 3 mam’ATKOI0 «fIK mparoBaTH HajJ HABUAJILHUM IIPO-
eKTOM y TpyIi». ¥ Hill MicTAThCA MOpajau IMOA0 BUKOHAHHS HABUAJIb-
HOTO IIPOEKTY.

Sk npauyroeamu Had Hag4yasibHUM POEKMOM y 2pyrii

. YBaXXHO MpoynTanTe METY NPOEKTY.

. O6roBopiTb 3 y4acHukamu rpynu, sk ii gocartu. [Ond uboro Bu3HaJTe, SKi

3aBAaHHA HEOOXigHO BMKOHATW.

3. Banuwite 3aBAaHHA NO NOPSAKY — Lie Ball nfiaH poboTu Hag NPOEKTOM.

4. MNomipkynTe, WO BaM 3HaJobuTbCcA ANs BUKOHAHHSA 3aBAaHb (Hampuknag, sike
obnagHaHHs, martepianu), SK Kpale npegctaBuTU pesynbrati Bawoi poboTu
(Hanpuknag, doToans0boM, CTEHA, NPe3eHTaLis, MantoHOK, Tabnunus).

5. Po3noginite 3aBAaHHA MiXK YrieHaMu rpynu, BU3Ha4YTE TEPMIHM TX BUKOHAHHS.

6. lMicna Toro 9K KOXHWM YyYaCHWK rpynu BMKOHAE OOPYYEHE KMOMY 3aBAaHHS,

00broBopiTh ix y rpyni. lNpoaHanisynTe 3ibpaHi aaHi, Npubepitb 3anei abo gono-
BHIiTb y pasi noTpedu.

. OdbopMiTb pesynbratii BUKOHaHHS MPOEKTY, MiAroTyMTeCh A0 iX NpeacTaBreHHs.

. MpeseHTynTe NPOEKT YYHAM iHLWKX rpyn abo iHLWKX Knacis.

. OUuiHITb, HackinbKM ycnilHoW Oyna poboTa Hag NMPOEKTOM rpynu B LifIOMY i

0COOMCTO KOXXHOMO yYacHUKa.
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SKimro mig uac podoTH HAJ IPOEKTOM V BaC BUHHUKHYTH TPYLHOIII,
3BepPTANTECA MO JOIOMOTY /IO BUUTEJA.

Baxxaemo ycmixis! Asmopu



Yce, 1110 Tebe oTOUy€e, HA YOMY 3YOUHUTLCS TBill mIOTJsag, abo CTBO-
peHe JioamHOIO0 (HAIPUKJIAZ, aBTOMOOiIb, TeJeBi3op, OYAWHOK, Teje-
(om), abo Hi (ax-0oT mepeBa, 30pi, piuka, xXMapu).

IIpupoda — 1e Bce MOBKOJIA, KPiM CTBOPEHOTO JIOAUHOIO, & NpU-
podo3naécmeo — 1e CYKYIHICTh 3HaHb IIPO IPUPOLY.

IIpupony mnominAioTh Ha KHUBY i HeXuBy. o KuMBOI mpupomm
HaJIe)KaTh Pi3HOMAaHITHI opraHi3sMm: POCIMHMW, TBApPWHU, JIOAWHA,
rpubu, 6axTepii. A mo He:xkuBoi nmpupoau — Cone, Micsaib, moBiTp4,
ripchbKi mmopoau ToIIo.

Hayxkw, 1o BUBUAIOTH IPUPOSY, HASUBAIOTH NPUPOOHUYUMU HAY-
kamu (Man. 1). [lo HUX HaJeKaThb acTPOHOMis, OioJsorisi, reorpadid,
(isuka, ximisg, exosoris. Boum mgaioTh, 3MOry misHaBaTH NIPUPOLY,
BIYMJINBO BUKODPHCTOBYBATU TA OXOPOHSTH.

Acmponomia — HaykKa, gKa AOCIiJKye 30pi, KOMeTHU, IIJIAHETH,
MeTeopuTH Ta iHmmi HebecHi Tinma. Ilg Hayka BuBUae ixHIO OymoBy i

NAPUPOOHWUYI
HAYKU

5. B.UE
Bionori

Man. 1. Haykw, Wwo BMBYaloTb npupoay
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PYX V KOCMiYHOMY ITPOCTOPi, Jla€ 3MOTY 3aBUaCHO AOBiyBATHUCS IIPO
HACTAHHSA COHAYHOTO UM MiCAYHOTO 3aTeMHEHH.

Bionozia — Hayka IIpO JKHUBY IIPUPOAY. ¥ UeHi-0ioJorm BHBYAIOTH
30BHIIITHIO i BHYTPIITHIO OyJOBY OpPraHi3MiB, YMOBU IXHBOTO JKUTTs, 3MiHU,
III0 BigOyBaloThCS B opraHismMax. 3aBAskKy Oiosorii JoguHa OTPUMYE 3HA-
HHsI, HeoOXimHi a1 30epesKeHHA BUIIB JKUBUX iCTOT, OXOPOHU AOBKIMIJIA.

I'eozpagia — Hayka npo niaxery SeMias. I'eorpadu mocaimxyoTh
3eMHY MOBEpPXHIO, IOroAy, OKeaHUW i MOps, HapoAHu, AKi HaceIdioThb
Semurro. Takok BOHM BMBUYAIOTH IIOIMWPEHHS BUOIB POCJIUH i TBapuH
Ha HaIIi# miaaHeri. 3aBOAKHM il HAYII MU MaeMO 3MOI'y KOPHCTYBa-
THCA PiBHMMHM KapTaMu, Ji3HABATHUCA IMIPOTHO3 IIOTOAM, OIIAIJINBO
BHUKOPHCTOBYBAaTHU OaraTcTBa IIPUPOIN.

disukxa HOCTimKye pPisHOMAHITHI 3MiHM, 110 BigOyBalOThCA 3 Tija-
MU TIpupoau (HAIpUKJIAL, YTBOPEHHS TyMaHy, HOSBa OJMCKABKU i
yac rpos3u). Bes ¢QisumuHmMX 3HaHbL He 00ifiTHMCA TPU CTBOPEHHI Ipen-
METiB MOBCAKIEHHOIO BXKUTKY, aBTOMOOiIiB, JiTakiB, cMmapTdoHis,
pisHux mpmiaaniB i MexaHi3MiB.

Ximia pociig:Kkye pedyoBMHM Ta IXHI meperBopeHHA. XimikiB
IiKaBJATHL CKJajg, OymoBa, BJIACTHUBOCTi, HOOyBaHHSA i 3acCTOCYyBaHHS
pisHUX peuoBMH. SHAHHA XiMii JarTh 3MOT'Y BUKOPHCTOBYBATH PEUO-
BUHU, AKi € Yy IpUPOIi, a TaKOK CTBOPIOBATU HOBi PeUOBMHM 3 HAaIle-
pen 3agaHUMI BJIACTHUBOCTSIMIU.

Exonozia BuBUae 3B’A3KU OpPraHisMiB MisK co000 Ta 3 HaBKOJIMIII-
HiM cepemoBuInieM. 3HaHHA Iliel HAayKW JOIOMAraiTh 3aXWCTUTU
opradiamMu BiJ HEraTMBHOT'O BIJIMBY IIPUPOSHUX SABUIN i rocmomap-
CbKOI JiAJbHOCTI JIIOOUHI.

PesyabTaTun ¢BOiX mocCaimsKeHL NPUPOAM acTPOHOMM, OioJioru, reo-
rpadu, disukm, XiMiKHU, eKOJIOTH BUCBITJIIOIOTH Ha CTOPiHKax HAYKO-
éux éudanv npo npupody. [lo HUX HaeXaThb eHyuk.ionedii, cil06HU-
KU, 008i0HUKU, AMAACU, BUSHAYHUKU POCAUH | MEAPUH, Xpecmomamii
To1o. IH(opMaIitzo mpo Mpupoay MOKHA TAaKOK 3HAWTHU B IHTepHeTi.

106 osHaioMuUTHCA 3 AeIKNMHN HAYKOBUMU BUIAHHAME IIPO IIPHU-
pony, BuKoHaM 3aBiaHHA 3i CTOpiHKK IPUPONOMOCJITHHMKA B KiHIII
IbOro Imaparpada.

* flka poJIb MPUPOTHMYMX HAYK B JKHTTi JIOMHHU

Y npupogHMUYMX HAYKaX 3pO0JIEHO YMMAJIO BiIKPUTTIB, AKi 1moJer-
IIYIOTh "KUTTA JIOAUHN. Po3risgHeMo mpukaas. 3aBaaku (isuiri jgmon-
CTBO [i3HAJIOCS MPO EJeKTPUUYHUNA CTPYM i IIOoYaIo 3aCTOCOBYBATH HOTO
IS BUTOTOBJIEHHS 0araThboxX KOpUCHHX pedeidt (maj. 2). Hampuxian,
XOJIONUJIbHUKA, IIPAacKu, IIPAJbHOI MAIIMHM Ta iHIIUX IIO00YTOBUX
MPUJIALiB, AKiI JomoMaraioTh BMKOHYBATH XATHIO POOOTY. 3aBAAKU

%" eJIeKTPUYHOMY CTPYMY IIPAIIOIOTh KOMII'IOT€pH, TeJeBi3opu, eJeKTpo-

(Y )
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Man. 2. MNMpunagwn, ons poboTn SKnx HeoBXigHUIN eNeKTPUYHUI CTPYM

MOoOii, moraru, JidTH, a TAKOK IPUJIALH, IO 00irpiBalOThL Ta OCBIT-
JIIOIOTH HAIIL JoMiBKHU. Bes3 eJIeKTPUUHOrO CTPyMy HEMOJKJIHBaA podoTa
OiAIPHUEMCTB 3 BUPOOHUIITBA JiKiB, IPOAYKTIB XapuyBaHHA, MUNHUX
3aco0biB i 6araThLox iHIITKX.

ObupaTu pevyoOBWHUM [AJA CTBOPEHHS PidHUX BUPOOIB gomomarae
ximia. I'eorpagu Bu3HAUaAIOTh, ¥ AKOMY KYTOUKY HAIlOl IIJIaHETU €
KOPMCHiI KOHaJIMHU, 3 AKHUX MOXKHA JOOYTH IIi PEeYOBHHH, Ta K IiX
JocTaBUTHU Ha migmpumemcrtsBa. Tak, XiMikm 3’scyBaJiu, 1[0 peYOBHHA,
AKa Jo0pe HPOBOAUTEL EJEKTPUUYHUN CcTpyM, — Ie Migb. Came 3 Hel
BUTOTOBJIAIOThL APOTH B eJIeKTpoMepe:rkax. 3 reorpadii simomo, ne
po3TaIlloBaHi MOKJIAANM MiJHUX PYA.

Biogoru 3’scyBanu, III0 BpasKeHHSA JIOIUHU €JIeKTPUUYHUM CTPY-
MOM yKpa# HeOe3meuHe /s i :kuTTA. ToXK HeoOXimHO 3HATHM TIpPaBUJA
MOBO/?KEHHS 3 eJIEKTPOIPUJIALAMU Ta He-YXUJIbHO iX JOTPUMYBaTHUCH.

SAK 6aumnin, IPUPOAHNYLI HAYKM — BAXKJINBI CYOIYTHUKY JIIOAUHHU, IIIO
JoIoMaraioTh I IisHaBaTU HPUPOLY i 00JIAIIITOBYBATU CBOE MKUTTSI.

YueHni mpomoBKYIOTh PO3POOJIATH TEeXHOJIOTIl, AKi moJimmyroTb
Harie KUuTTd. IIpu bOMY €KOJIOTH OIiKYIOThCA THUM, 100 HOBiI BHHA-
XOOU He 3aBAaBaJid IMIKOIM IIPUPOMi.

-
W

ﬂpakmuqu 3aHssmms. O3HaNOMIIeHHSA 3 pPiSHUMM TUNaAMU OOBIAKOBUX
BUAaHb 3 NPUpPoAHNYUX HaAYK.

Mema: BYMTUCS 3HAxXoAMUTK NOTPIOHY iHdOpMAaLio B AOBIAKOBMX BUOAHHSX
3 NPUPOOHUYNX HayK.

3aedaHHs 1. O3Hanomca 3i CrOBHMKOM BionoriYHMX TepMIHiB. Ha Moro cTtopi-
Kax 3Hanau i npoumTan iHdhopmaLito Npo AMCTOK POCnMHKU. Tenep o3Hanomcs 3i
CMOBHUKOM reorpadivyHmnx TepMiHiB. BigLuykaw BigoMOCTi Npo ogHe 3 Tin npupoau.
3aedaHHs 2. O3Hanomcs 3 OQHIED 3 NPUPOOHNYMX eHuMKnoneain. Ha ii cto-
piHKax MogaHo HayKoBy iHcpopMaLilo, BMilLeHO Tabnuui, cxemu. Bigwykan
B eHuMKroneaii BigoMocCTi Npo ogHe 3 Tin npupoaw.

3aedaHHs 3. O3HarioMcs 3 reorpadivHum atnacom. 3’acyi, Wo B HbOMY Mic-
TUTbCA. 3HaNaW Ha NOro CTOPIHKaXx i po3rnsHb didnyHy KapTy YkpaiHu. Lo Ha
Hi 300paxkeHO?

3aedaHHs 4. O3Hanomca 3 aTnacamu-BU3HAYHMKAMW POCIIMH | TBapWH.
3BepHU yBary Ha Te, L0 MICTUTbCA B Takux atnacax. [omipkyn, Yomy Taki
aTnacu HasnBalOTb BU3HAYHMKAMM.

CTopiHKka npupoaoaocniaHuka
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Hdai eidnoeidi Ha 3anumaHHSA:

LLlo micTuTbCA B CrOBHMKaX GionoriyHmx i reorpadidHmx TepMiHiB? Aky iHdop-
Mavuito MicTsaTb eHumknonegii? Lo mictutbea B reorpacdivyHomy atnaci, a wo —
B aTnaci-BM3Ha4YHMKy? Ake NpusHavyeHHs1 po3rnsaHyTUX SOBIAKOBUX BUAAHbL?

&

‘}_%, Nigcymku

& Mp1poao3HABCTBO — Lie 3HaHHS NIOAMHN NPO NPUPoaY.

& Mpupoay BMBYaIOTbL MPUPOAHUYI HAayKu: acTpoHoMid, Giomnoria, reorpadis,
disuka, ximisi, exonorisi.

& BigomocTi npo npupody MoXHa 3HaNTWM B AOBIAKOBUX BUOAHHAX, OO AKUX
Hanexartb €HUWKIoneaii, CIOBHUKW, aTtnacu, BU3HAYHUKM POCINH i TBApWH,
Xpectomarii ToLo.

& BuBYeHHA Npupoau gonomarae NioAvHI nisHaBaTy 3axuwlaTty i i, noninwysa-
TW CBOE XUTTA.

a | n | n [ v | a | w [ uw | a |
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. Ha3eu npmnpogHudi Haykun. LLlo BOHK BUBYalOTL?

2. ligroTynm HEBeNU4YKy po3MnoBidb NpPo Te, SIK NoANHA BUKOPUCTOBYE
3HaHHSA NPO NPUPOAY B NOBCAKAEHHOMY XUTTI.

3. Ak T1 BBaXaeLw, Ansi Yoro HeobxiaHo BUBYaATK npupoay? Bianosigb
OOr'pyHTY.

4*. KopucTytouncb AOBIAKOBMMU BUAAHHAMM Ta IHTepHeToM, 0oGepwu

uikaBy iHbopmaLilo Npo OgHY 3 NPMPOAHNYMX HayK (Mpo 1T icTopito,

abo skechb ii BigkpuTTs, abo Npo Te, SK Noan BUKOPUCTOBYHOTL i

3HaHHSA y CBOEMY XMTTi). [pe3eHTyn 1i B Knaci.

NMITIETVRRW

.

( §2. METOJH BUBYEHHAA ITPUPOIU

IIpupony BuUBUAIOTHL PidHMMU MeETOTaMM, HAa3BEMO iX KpPoKaMHU IO

Oi3HAHHS IPUPOIU.
- CnocrepeixxeHHs — IEPUINl KPOK N0 Mi3HAHHA MPUPOAM

IIpupoma i smimm, 1m0 BimOyBaroThesa B Hil (cxim CoHIs, mpopoc-
TaHHS POCJWHU 3 HACIHMHM TOIIO), 3JaBHA IPUBEPTAIN yBary JIOISUHMU.
Crepilly BOHa cHOCTepirajia 3a HUMH 3a JOIIOMOIOI0 OPraHiB UyTTiB
(sopy, cayxy, HwOxXY, cmaky i domukry).

Tak, 3a DOIIOMOIOI0 30py JIOAWHA Mi3HAETHCA IIPO KOJip, po3Mipm
i ¢opmy Tin mpumpoau. Ciayx momomarae 4YyTu i PO3PiSHATH 3BYKWH,
HIOX — BiguyBaTu U po3pisHATH 3anaxu. [[OTOPKHYBHINCH PYKOI 10
mpeaMeTa, JIIOAUHA Ti3HAETHCSA, AKUHM BiH — XOJOAHUI UM rapadunii, rja-
IeHbKUUN UM IMOPCTKUI, M AKUi uu TBepauii. CIocTepe:KeHHsa 3a IIPU-
POmOI0 MOIOMOIIN JIOAMHI 3pOOMTH UMMAJO BiIKPUTTIB i BMHAXOiB.
Bapro mpuragartu, Imo JiTak Haragye mraxa B IOJbOTI (Maj. 3), a mim-

w//” BomHWII YoBeH Mae o0TiuHy (opmy, aK y pub. lle iume Kinbka mpuksa-

oy



IIiB, AK 3aBAAKUN CIIOCTEPEKEHHIO JIFOJU
OTPUMAJIN 3HAHHSA PO IPUPOLY i BUKO-
pucramu ix. MeTon cmocrepekeHHSA i
HUHI IOCUTDH IOIIUPEHUNA y HPUPOIHU’-
YnX HayKax.

* BumipioBaHHA — IPyruii KPOK Mar. 3. «Mpisi» — HaRBINbLLIMIA

A0 IMSHAHHA IIPUPOAN i HAMMOTY>XKHILUWIA Yy CBITi
[Ilo6 BusHauaTw pPO3MipM Tiam Ha TPaHCMOPTHWIA NiTak,
3emui i B Kocmoci, a Takok BimcTaHi CTBOPEHUN B YKpaiHi

MiX HHUMM, 3aCTOCOBYIOTH BHMIipIO-

BaHHA. Hanmpukiazn, 3aBASKM BUMIipPIOBAHHIO IOBXKMHM PiUOK HisHa-
Jaucsd, 1Mo HaipoBmia piuka YKpainm — [[Hinpo, a 3aBIAKM BUMIipIo-
BaHHIO IIBUAKOCTI PyXy remapiiB 3’scyBaJju, IO BOHM HAWIIBUAIIL
cepen HaseMHUX 3BipiB. [[ismaTuca mpo Te, SAKe Tijio Mae OiIBIITY
Macy i Ha CKiJIbKU I'paMiB UM y CKiJIbKH pasiB, MOKHA 3a JOIIOMOTOIO
3Ba)KyBaHHA, TOOTO BuMipioBaumHsa ixHboi Macu. Tobi, madyTh, Tex
IDOBOAMJIOCS B3OiliCHIOBATH Pi3HOMAaHITHI BuUMIipOBaHHS, B30KpeMa
BUMipIOBaTH CBi#l 3picT, TeMIeparTypy Tijia Hif Yac 3acTyau, dac
BUKOHAHHS JOMAIITHIX 3aBIAaHb.

* ExcniepumenT — TpeTii KPOK /10 MiSHAHHA MPUPOIH

II106 mosicHuTH, YOMY BifOYBaIOTHCS Ti UM Ti ABUIIA IPUPOIH, VUEHI
IIPOBOAATHL excnepumenmu, abo docnidu. ExciepuMeHTOM Ha3UBaIOTh
BUBYEHHA TiJI i ABUIN TPUPOAU B CIeliaJbHO CTBOPeHUX yMoBax. Ilpm
IIbOMY OOCJITHUK MOMKE 3MiHIOBATH YMOBU €KCIIEPUMEHTY i yBasKHO
CTEXKUTH 3a IepebiroM SABUIN B yMOBax, IO 3MiHIOIOTbCS. KomHHMI
JOCJIiT IPOBOAUTHCA JJIsI TOTO, 00 OTPMMATH BiZIIOBiAL HA 3alIMTaHHAg,
sKe CcTaBUTh nOpupogonocaimauk. I[Ipomonyemo To6i o3HaOMHUTHCS
3 OIIMCOM JOCJIimy, I1o BMmimieHo Ha CTOpiHII IPUPOIOJOCIiTHUKA.

BusuaTtu mpuponay JIOAMHI JomoMaraioTh PidHOMAHITHI mpuiagu
i mpuctpoi. HeAKi 3 HUX THU TeX BUKOPUCTOBYEIN Yy IMKOJI i moma,
HaOpUKJAJ TOAUHHUK, JiHiINWKY, TepmomeTp. IIpo iHmii nisHaerica
3 HaCTyIIHOTO Iaparpada.

+ SIK mpaBWJIHLHO 3aCTOCOBYBATH METOAU BUBUECHHS NMPUPOTUA

Ilepmr HiK BuUKOpHCTATH OyAb-sIKMI METOJ BUBUEHHS IPUPOIU —
CIIOCTEePEe)KeHHs, BUMIipIOBAHHS, €KCIEPHUMEHT, IIOTPiOHO BU3HAUUTU
oro meTty, ToOTO JATH BiAIIOBiAb HA 3alMTAHHS: JJIS YOrO f Iie podIio?
Hampukiaan, MeTy cHocTepe:keHHSA MOKHaA cGOPMYJIOBATH TakK:
3’scyBaTH, JUCTKH AKOTIO JiepeBa — KJIeHa UM TOIIOJi — »KOBTiIOTh BOCe-

HU IEePIINMHP, a METy BUMipIOBAaHHA — BU3HAUUTH PO3MipM KiMHATHU.

ITorim moTpi6HO BU3HAUUTH, AKi il BUKOHYBATUMYThCA IJIS
BUBUEHHs fIBUINA YU Tija IPUPOAU, TOOTO BiANOBICTH Ha 3aNUTAHH: ‘.

Ty
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10 i K a1 pobuio? I[JIA IbOro IMOTPiOHO 3alnCcyBaTH, 1[0 BUBYAETLC, Y
AKUX yMOBax Iie BigOyBaeTbCdA, a TaKOK o0paTH HeoOXimHi mpuiamm.

PesyabTaTi cmocTepe)keHb i AocaimiB HeobOximHo 3sadikcyBarTwu.
I 1I50T0 CKJIamailoTh TA0MUI i cxeMu, poOJaAT: 3aMaJbOBKU, (POTO-
rpagii, Bigeo- Ta aymiosamucu.

Ha ocHoOBi oTpuMaHuUX pe3ysbTaTiB 000B’A3KOBO POOUTHCS BUCHO-
BOK. ¥ HbOMY Mae O0yTu BimobpakeHO, UM AOCATHYTO METH BUKOHAHOI
poboTu 3 BUBUEHHS Tija a00 ABUIIA IPUPOIH.

Posrngmemo mpuriman excmepuMeHTy. Hac 1ikaBuTb, y AKill Boxi
Kpaile posurHIEThCA IIYKOP — V XoJonHi#n uwm tertiii. Ile i Oyme memoro
Hartoro gocaigy. Tobi Bigomo, 110 IIyKOp J00pe PO3UNHSIETHCA B rapsadii
BOMi, amiKe Ile CIIOCTepiraermr mopasy, KOJu migcosomxiyern uail. Toxx
BHCYBaEMO NPUNYuULeHHA: IYKOP Kpallle PO3UNHAETLCA y TeILIill BOAi.

Yce, 1110 3HaHO0OUTHCS IJIs €KCIIEPIMEHTY, IIOKAa3aH0 Ha MaJIIOHKY 4.
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Man. 4. JocnigKyemMo po3YMHHICTb LYKpY Y BOA;:
1 — cknsHKa 3 Tenmnol BOAOIO; 2 — CKIsHKAa 3 XONOAHOK BOAOID; 3 — LiyKOp

Y KOXKHY CKJASHKY JOAAMO II0 OSHINM YalHill JIoMKeduIli IIyKpy i pos-
mirmmaemo. Crocrepiraemo, siK y CKJSHI 3 TEIJIOI BOJOI IIYKOP PO3-
UYNMHAETHCA IIIBUAIIIE.

3adikcyemMo pe3yabTaTU AOCIiLYy B TAOIMILi:

LLlo poGnto Lo cnocTepiraro
Po3uunHsto uykop y Tennin Bogi Llykop nobpe po3unHseTbCS
Po34mHsA0 LyKOp Y XONOAHin Bogi Llykop noraHo po3ynHAeTbCA

SAx Gaunin, IPUIYIIEeHHA, IO OyJ0 BUCYHYTO Ha IOUYATKY eKCIie-
pumMmeHTy, miaTBepAskeHo. Toxx MOKHA 3pPOOUTH 6UCHO60K: y TeIlIii
BOJi IIYKOP PO3UMHSIETLCA Kpalle, HiK Yy XOJIOOHIH BOXi.

* Koro HazuBarors y4yeHMMM-HATypadicTamMu

VYuenux, AKi BUBUAIOTHh IPUPOAY, HA3UBAIOTH IIPUPOAOAOCTITHUKAMH,
abo HaTypaJsicramMu. IMeHa mepIMx HaTypaJicTiB BijoMi BChOMY CBiTO-
Bi (Mmas. 5).

YueHi-HATYpaJicTH BUKOPUCTOBYIOTH Pi3HiI METOAV BUBUEHHS IIPH-

H, ponu. 3aBAAKYM CYMJIHHIiN 6araTopiuniii mpaili HaTypaJicTiB J101CTBO

10 )



Kapn JliHHe R
(1707-1778)

Muxanno JlomoHocoB
(1711-1765)

Bonogumnp BepHagcbkui
(1865-1945)

BueyaB >kuBy npupoay.
Posnoainue »xwuBi ictoTh
Ha rpynu, onucaB Kinbka
TMCAY BUAIB POCHNH i
TBapwH

30iCHMB  YuCneHHi ao-
CRigpKeHHs B XiMmil, pisun-
i, acTtpoHoMii, BiOKpWB
3aKOH 30epekeHHst macu

HocnimpkyBas cknag 3eMHOI
MOBEPXHi, 0OrpyHTyBaB BU-
piLLanbHy porib XMBUX ICTOT
B iCHYBaHHi HaLLOI NnaHeTu

Man. 5. CnaBeTHi BYeHi-HaTypanictu

OTPUMAJIO BiAMOBiAl HA UMCJIEHHI 3alIMTaHHS IIOA0 MPUPOIM, HAIIPHU-
KJaj i3 4oro CKJIAAIOTLCA Tijla IPUPOAM, UOMY PYHHYIOTHCS TOPH,
daKa Bimctanb g0 MicAls, 9K KUBIATHCA POCIMHN Ta 0araTo iHIITHX.

A
'aé CropiHka npupogogocnigHuka

Docnigxyemo Tina npupoam

Hocnid. Bnnue cBiTna Ha picT pocnuH.
Mema docnidy: Bu3HaunTu, siK CBiTNO BNMBaE
Ha piCT POCNUH.

Onuc docnidy. Y gBi nocyouHW 3 OOHAKOBO
KINbKICTIO BONOroro r'pyHTy BUCaAWUNM HaCiHHA KBa-
coni Ha BiacTaHi 5 cm oaHe Big ogHoro. 3a Heob-
xigHocTi nocisn nonueanu. licna Toro siKk HaciHHA
npopocno, odHy NocyauHy noctasunu B Aobpe
OCBITIOBAHOMY MicCLji, a Apyry — Yy Micui 3 noraHnm
OcCBiTNEeHHsM. [1popocTkn B 060X nocyanHax nonu-
Banv 0gHOYaCHO OHAKOBOH KifbKiCTIO BOAW.

Mig yac pgocnigy NocTiMHO cnocTepiranu 3a pocToMm
POCIUH i MOMITUMK, LLO B MepLUi NOCyauHi npopoc-
TKW KBaconi Manu Hacv4eHUn 3eneHnin Konip, MidHi
ctebna n nuctkm (man. 6, a). MNMpopocTkn y Apyrin
nocyauHi 6ynu keonumu, mManu 6nigo-seneHe 3a-
GapBneHHs, Bynu HKYI Big, TWUX, SIKi BUPOLLYyBanu Ha
cBitni (man. 6, 6).

BucHOB0OK: 3a HasiBHOCTI CBiTNa POCNUHN pPOC-

TYTb Kpalle, HiK 3a moraHoro ocsiTneHHA.OTxe,
pocnvHam Ans pocTty noTpibHe cBiTno.
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Man. 6. Bnnue ceitna _
Ha picT pocnuH Wf :
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& OCHOBHi METOAM BMBYEHHS XXMBOI | HEXNBOT MPUPOAN — CMIOCTEPEKEHHS, BU-
MipIOBaHHS, ekcnepumeHT, abo gocnig,.

& [ig yac cnocTepexeHHs 3a ONOMOIO OpraHiB YyTTiB BUBYaKOTh Tina Ta SBU-
LLIa NPUPOAM Y 3BUYHUX OJ1S1 HUX YMOBaX, a nif Yac ekCnepumeHTy — y cneui-
anbHO CTBOPEHMX YMOBaX.

& [NepLu HiXX BUMBYATU TiNo Yv ABULLE NPUPOAM, NOTPIGHO BU3HAYMTM METY CMO-
CTEPEXEHHS YN eKCNEPUMEHTY, NOCAIQOBHICTb Ain Ans il AOCATHEHHS, CNOCOo-
Ou gikcauii pesynbraris.

& YyeHumMn-HaTypanicTaMu HasnBaloTb HAYKOBLLIB, AKi BUBYAIOTbL Npupoay.

a | n | n [ v | a | w [ uw | a |

1. HasBu metoau BMBYEHHSA npupoan. Aki 3 HMX TOOI moBogunocs

3actocoByBaTn?

. Mpo Wwo MoxHa AisHaTUCA 3aBAAKN CMIOCTEPEKEHHIO?

. Ynm cnoctepexeHHs BiOpPi3HAETLCS Big eKCNepUMeHTy?

. AKi BUMiptoBaHHA NpoBOAATb, BUBYaO4M Nnpupoay?

NMTIETVRRW

ahwOdN

. LLlo po3umHAETLCA Y BOAI — KYXOHHA Cinb Yn NicoK? 3anponoHymn ekc-
NepuUMEHT, Wo6 oTpMMaTH BiANoBiab Ha Lie 3anuTaHHs. BukoHan uen
aocnig yogoma i cknagm Tabnuuto Ha 3pasok Tiei, Wwo € B naparpadi 2.

MonpauronTte B rpynax

Pa3som 3 gpy3smun nigrotyrre noBigoMneHHs Ha TeMy «BusHauHi BYeHi-HaTy-
panictuy». ng uboro cknagite po3noBifb NPO ABOX-TPLOX YYEHUX (L0 BOHM
AocnigKyBanu i SKMMy1 MeToamu, SiKuii BHECOK 3poburnun y BUBYEHHSA NpUpoan).

§ 3. OBJAIJHAHHA OJId BUBYEHH{A ITPUPOIN

IIix uac mpoBemeHHA CIIOCTEepPeKeHb, BUMipPIOBaHb i eKCIIEPUMEHTiB
BUKOPUCTOBYIOTH PidHOMaHiTHe 001a0HanHA — npuaadu i npucmpoi.
IIpo meAKi 3 HMX TH B)Ke 3HAEII 3 ITOYATKOBOI MIKOJU (HAITPUKJIAM,
IIpO TEPMOMETP), a AeAKi MaliiKe MIOAHSA BUKOPHCTOBYEIN Yy IIOBCAK-
OIEeHHOMY »KHTTi, SK-OT TOAUHHWK. BHUBUAOUYM OPUPOLO3HABCTBO, THU
MATHUMEII 3MOI'y O3HAMOMUTHCA 3 Pi3HOMAHITHHM O0JIaJHAHHIM.

+ 30iJpIIyBAJIbHI IPUJIATN

Mo:xauBocTi opramiB uyTTiB JoguHM oOMexxkeHi. Tak, Jgoachbke
OKO He MOJKe MOKJATHO PO3AMBUTICEL Tijia IPUPOAY, PO3MIpU SAKUX
MEHIIII 3a KpamKy B KiHI[I ITbOTO peueHHsA. X0ou OM SK YBaKHO MU
BIUBJIAJNCL V 30pAHE He0O, Ta PeTeJbHO PO3AMBUTHCA HeOecHi Tija

w77 Heo30pPOEHUM OKOM He BIACTbCH.
L £

Y
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Ha Toro 1106 BUBUATH Tijia TPUPOAU AYsKe MaJeHbKUX PO3MipiB
i Ti, mo posraimoBaHi Ha 3HAYHUX BiACTaHAX, JIOAWHA CTBOPHJA
36invwyeanvri npunadu. lo HUX HajIeXaThb Jyna, OIHOKJIb, MiKpoO-
CKOII, TeJecKom (MaJ. 7).

D \

@

Man. 7. 36inbwyBanbHi npunagu: 1 — 6iHokNb; 2 — nyna;
3 — Teneckon; 4 — Mikpockon

Jlyma 30inbITye Tijia mpupoau B KiJibKa pasiB, a MOTYKHUU MiKpo-
CKOII — V COTHi THCAY pasiB. 3a JOIIOMOIrOi0 MiKpPOCKOIIA BHBUYAIOTH
Tijla HaMeHIIWX pPo3MipiB. BiHOKJB 3aCTOCOBYIOTH IJisI CIIOCTEPEe-
JKeHHsA Bimmasenumx Tinm mpupomu. Teseckom mae MOry poO3TIAgaTH
HebOecHi Tija, AKi mepeOyBaioTh Ha Oy:Ke BEJIMKHX BiJcTaHAX Bif
gioguuau. Tak, 3a JOIOMOroi0 TejecKomna poariasanaioTsk Micamnsb, 3opi
Ta iXHi CKyImUYeHHSA. BaX/JIMBOIO YaCTHUHOIO POSTVISAHYTHUX 30iJbIIIy-
BaJbHUX IIPUIAAIB € 30iJbIITyBaHe CKJIO.

+ BumiproBaabHI nmpuaaau

g BuMipioBaHHA Macu i po3MipiB Tijn mpupoam, BimcTaHi Mik
HUMU, TeMIIepaTypu i yacy BUKODPHUCTOBYIOTH GUMIPIOGALbHI NpUlLQ-
OJu (maJs. 8). 3 MOYATKOBOI IIIKOJIM THU B)KE 3HAEIN, IO TaKi Impuiaagu
MAalOTh WKALY 3 Ne6HoI0 UiHow nodinkxu. Ii ciis 060B’A3KOBO Bpaxo-
ByBaTHU, BUKOHYIOUM BUMipIOBaHHA. ¥ JiHINKU, AKOIO T KOPUCTYEII-
csd Ha ypoKax, IiHa moAiaxu cTaHoBuUTh 1 mm. Tok JiHifiKo0 MOXKHA
BUMIpPATHU TOBXKHUHY 3 TOUHiICTIO 0o 1 MM.

[J1ss BUMipIOBaHHSA MAacCH TiJl BUKOPHCTOBYIOTh Tepe3u. PO3TIsHb
MaJIOHOK 8, i Tu mobauwuin, HACKiJILKM BOHM OyBalOTh PisHi.

PesyabTaTu BUMipIOBaHHS 3aIHCYIOTh V TaOJMIN, CKJIAJAIOTDL Jia-
rpamu. Posriaamemo npukiaan. CKOpPUCTABIINCH JiHiIIKO0O, BUMIipAIN
JOBXKUHY OJIiBIlA, TYMKHU OJIs CTUPAHHA, IMMaTouka mmiaa. OrpuMaHi
pe3yabTaTtu 3amnucagu B Tabsuiio (man. 9, 1). Takosk pesyabraté
BUMipIOBaHHS MOXKHA IIPEACTABUTHU 34 JOIIOMOTOI0 IIPAMOKYTHHKIB i
pHCOUYOK, AK Ha MaaoHKYy 9, 2. Take HaouHe 300pasKeHHA SaHUX
Ha3MBAEThCA [iarpaMoIo. Qs



-

Man. 8. BumiptoBanbHi npunagun: 1 — pisHi Buam Tepesis; 2 — niHinka; 3 — MeTp;
4 — pyneTka; 5 — pi3Hi BUaM TepMomeTpiB; 6,7 — rOANHHNKK; 8 — CeKyHAOMIp

10
Mpeomer | [JoBXuHa g |
3
onieeub 10 cm S B
I
S8
rymka 5cm g ; j
Murno 7 c™m 11
® @4

Oniseub Tymka  Muno
Man. 9. OdhopMmreHHs1 pe3ynbTaTiB BUMipOBaHHS y Burnsai Tabnuui (1) Ta giarpamm (2)

- JIabopaTopHe oOJagHAHHS i pod0oTA 3 HUM

JlabopaTopHe o0O0JagHAHHSA BUKOPUCTOBYIOTH MJISI IIPOBEIEHHS
JocJimiB i3 (isukm, ximii, GioJorii.

OsmaioMuTHUCA 3 HECKJIATHUM JiabopaToOpHUM OOJaJHAHHAM OOIIO-
Moske MaaoHOK 10.

Mipuuii crakam Mae MOAIIKH, TOMY HUM BiAMipioiOTh MOTPiOHmMI
00’em pigmau. XimMiuni Koabu i mpobipKu 06e3 MOAiIOK BUKOPHCTOBY-
IOTh OJIsI 30epiradHHs piguH, TPUTOTYBAaHHS PO3UYMHIB PeUYOBUH Yy BOI,
BUKOHAHHS JTOCJHiAiB 3 peuoBuHaMu. [IpusHaueHHS Jiliku — HaJuBa-
T PiAMHY axKypaTHO 0e3 po30pus3KyBaHHs. CKJISAHOIO HTaJTUYKOIO
IePeMIITyIOTh PEUYOBUHU B IIOCYAMHi. ¥ IIOPIEJITHOBi#I CTyIIIll BuUIIa-

‘u\,ﬁ”? PIOIOTH PiAWMHHN 3 PO3UMHIB, a TOBKAUMKOM IIOAPiOHIOIOTH PEUYOBMHIU.

( 14 j
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Man. 10. JlabopaTopHe ximiyHe obnagHaHHs: 1 — Npobipku; 2 — nNanbHUK;
3 — MipHUI cTakaH; 4 — MipHUIA uuniHap; 5 — wratue nabopaTtopHuii; 6 — cknsiHa
nanuyka; 7 — cTynka 3 ToBKa4ynkoMm; 8 — ninka cknsaHa; 9 — konbwm

IIpupomomocmifHMKY BUKOHYIOTH mociimm B Jaboparopiax. Ile
cleIiaJbHiI IPUMiIlleHHA, OCHAIIleHl pisHOMAHITHNM OOJaJHAHHIM.

IMam’arai! Ilix yac poboTm 3 OyAb-AKMMU TPUJIATAMH YU IIPU-
CTPOSIMH TOTPiOHO [JOTPUMYBATHCSA IIPABUJ KOPUCTYBAHHS HUMU
i mnpaBua 6e3meku. TomMy yBasKHO CJIIyXa¥l IIOSICHEHHS BUUTENA, AK
MIPaBUJIBHO KOPUCTYBATUCSA OOJaTHAHHSIM.

#},#r.é" MNigcymku

& [1na BMBYEHHS NpUPOON BUKOPUCTOBYIOTb Pi3HOMAaHITHI npunaawn i npucTpoi,
nabopaTtopHe obnagHaHHs.

& [lo 36inbLUyBanbHUX Npunaie Hanexarb fnyna, 6iHOKIb, MIKPOCKOM, Terneckorn.

& Macy BMMIipiOlOTb 32 JOMOMOrOK TepesiB, Yac — 3a AOMOMOrOK roAnHHMKA
i cekyHOoMipa, a TemnepaTtypy — TEpMOMETPOM.

& [1na BM3HAYEHHS MiHIMHMX PO3MIpIB Tin BUKOPWUCTOBYIOTb MiHINKM, KOCUHLI,
MeTpW, PyneTKu.

& NNabopatopHe obnagHaHHSA BUKOPWUCTOBYHOTb AN MPOBEAEHHS XiMIYHUX,
di3nyHMx i GionoriyHnx gocnigie. h\!;



-

A
CTtopiHka npupogogocnigHuka

lMpakmuyHe 3aHamms. O3HanoOMJIeHHA 3 NPOCTUM oGnagHaHHAM AnA
NPUPOAHNYO-HAYKOBUX CNOCTepexeHb i gocniais.

Mema: o3HaioMuTUCA 3 MPOCTUM OB6NagHaHHAM Anst NPUPOOHUYO-HAYKOBKX
CMoCTepPEXEHb | AOCNIAIB, NPOBECTN BUMIPIOBAHHS 3 NOMO BUKOPUCTaHHSIM.
3aedaHHs 1. Po3rnsHb 3anponoHoOBaHi BUMTENEM BUMIpIOBarbHi Npunaan
i 3’ACYM LiHY NOAINKN ON151 KOXKHOTO 3 HUX.

3aedaHHs 2. 3Bax MoHeTu BapTicTio 5 i 50 koniiok. Bumipsii LOBXUHY
i LLMPMHY TBOIO YYHIBCbKOrO CTONY, BiACTaHb Big HbOro 4O BikHa. Bumipsan yac,
3a KU TU NpoYNTaELL HaBeadeHi B 3ag0aHHi 3 3annTaHHs.

3aedaHHAa 3. 3anuvum B 30LWIKTI BiAMNOBIAI HA TakKi 3anUTaHHS:

— AkuMm Npunagom 3BaxKyBarnu MOHETU?

— 3a [onoMOoroo sIKoro Npuagdy BUMIpHOBanu po3mipy Tin i BigcTaHi Mk HUMN?
— AkuM npunagom BUMIpHOBaNU Yac Ha LibOMY NPaKTUYHOMY 3aHATTI?

b
4

a | n | n [ v | a | w | nw | a |

1. Ake nabopaTopHe o6nagHaHHS BUKOPUCTOBYHOTb OIS BUBYEHHS

2. HaBegu npvknaam BumiptoBanbHux npunagis. LLlo Humm sumiptotots?

3
a
B npupogmn?
a
a

3. Haseu 36inblyBanbHi npunagn. AkMiA 3 HUX BUKOPUCTOBYIOTH B

H aCTPOHOMII?

4. Ake obnagHaHHs gonomoxe Tobi: a) BiaMipATM HeobxigHun 06’eM

Boau; 6) cnocTepiraT 3a 3rpanikold NTaxiB; B) BU3HAYMTU Macy

LErNMHY; T) BUSHAYUTU Yac, sSikuii TpMBaEe nepepea.

. )
:‘.,, HaB4yanbHUI NPOEKT
-

«XKuBa i HexxnBa npupoaa HaBKOJSIO Hac»
Mema: Bu3HaunTK, AKi Tina Ta aBuLa 3 HAWBNUXYOro OTOYEHHS HanexaTb

[0 XMBOI, a sKi — JO HEXMBOI NPUPOAN.

LWo6 cnnaHyBaTu i BUKOHaTW! MPOEKT, CKOpUCTanTeCch Nam’siTko «Sk npa-

yroeamu Hal Hae4YaslbHUM MPOEKMOM y 2pyni», LU0 MICTUTLCS Ha CTOPIHLi 4
LbOro nigpyyHuKa.

Mig yac poboTn Hag UMM NPOEKTOM BaLlil rpyni HeobXigHO AaTy BiAMNOBIAI Ha

3alnTaHHA:

s (-

v ne OyoeTe BUSBNATY Tina Ta siBULLEA npupoan?

v’ 3a AKMMK 03HaKaMu BU3HaYaTUMETe, A0 XKMUBOT YN HEXKMBOI NPUPOAN BOHU
Hanexartb?

v’ dKi MeToau OocCnigKeHHs1 BUKopucTaeTe?

v' B SKili bopMi NpeacTaBuTe pesyrnbraT BUKOHAHHS NPoeKTy (Tabnuus, cxema)?

loTytoumchb 40 npes3eHTauil NpPoeKTy, 3a3HaudTe:

1) 9ki Tina y BawoMy HanWbnmk4oMy OTOYEHHI MepeBaXkalTb — XMBOI YK
HEXWUBOI NpMpoaM, i cnpobynTe NOSCHUTM YOMY;

2) uv BOanocs BaLliv rpyni BUKOHATW BCi 3anfiaHOBaHi 3aBAaHHA i 4OCArTH
METU MPOEKTY.

OUiHiTb CBIi BHECOK Yy poBOTY rpynu.



Po3aIni

TIJIA. PEMOBUHMU
TA SBULILA
HABKOJIO HAC




Y mayiIi 3BuUHEe OAJIA HAC CJIOBO «Tijo» Mae iHime sHaueHHA. Tinom
YUueHi HAa3UuBammyv yce xHuee i Helcuse, W0 CmMeEOPeHo npupodoi yu
3poouna nwduna. Iltax i pocamHa, MajJleHbKa KoMaxa i BeJUKHH
CJIOH, KOKeH 3 Hac, KaMiHb, XMapu Ha He0i, piuka — yce Ile IIpUKJa-
O OPUPOSHUX TijJ. PyKOTBOpHHMMH; TijlaMu € aBTOMOOiJb, Ipacka,
meHaJi, komn’orep (manx. 11).

Man. 11. Mpuknagn NpMpoaHUX i PyKOTBOPHMKX Tin

dArx O6aummi, Tinma ayske pismomanitai. Hacammepen BoHM MAaioTh
pisay dopmy. Popma mina — ue ioro 30BHimHI o6pucu. ¥ M’ saua
dopma kynacra, y JiHifiku — npamokyTtHa. € Tina npasunvHol i
HenpaéuavHoi popmu. Tina npaBuabHOI hopMu (HampuUKJIIAL, METINU-
Ha Y IMiAPYYHUK) XapaKTepuayIOThCSA TOBKHUHOIO, IIIMPUHOIO i BUCO-
TOI0. IX CKJIagHO BU3HAUMWTH y Ti HempaBmWIbHOI opmu (Max. 12).

Tima po3pi3HAIOTH TAKOXK 3a po3mipamu, 06’emom, macor. Yce
e XapaKTepuCTUKU TijJ, AKi MOKHA BUMipATH.

106 BuUMipATH MOBXKUHY, BHCOTY UM IMHUPUHY Tija (fioro JiniitHi
po3Mipu), BUKOPUCTOBYIOTH JiHIKM, KOCUHIL, pyseTKu. IIpomec Bumipro-

Man. 12. Tina HenpaBunbHOI dopmu



BaHHSA JIHIAHMX PO3MipiB Tijia — Iie MOPiBHAHHSA IX 3 JOBXKUHOIO €TaJIO-
Ha. Emanonom Oosxcunu € memp (man. 13). Came 3a IIuM eTaJIOHOM
i BUTOTOBJIEHO KOCUHIII ¥ JiHIAKN, AKMMHN TH KOPHUCTYEIICS HAa YPOKaX.

Man. 13. ETanoH goexuHn — meTp

OCHOBHOIO 00UHUUeEI0 BUMIPIO6AHHA 008X UHU € memp (Mm).
3aCcTOCOBYIOTh TAKOMK ¥ iHIII OSMHUIIL BUMipIOBaHHs, OijbIni abo MeHIITi
3a MeTp, HaIpuUKJIaa Kijgomerp (kM), caumTumMeTp (cM), Migdimerp (MMm).
To6i Bxke Bigomo, mo 1 kM = 1000 M, 1 m = 100 c™m, a 1 cm = 10 mM.

« Ak BuMipaTH 00’€M Tija

Koxue Tino mae 06’em. 1le posmipu Oyab-AKOTO Tijla B TOBXKUHY,
IMUPUHY ¥ BUCOTY, BUMIpAHI B KyOiuHMX OamHUIAX. ToO6TO 00’em
Tijla BUMipIOIOTL y Mempax kyb6iunux (m3), abo aimpax (1), a TaKOX
y canmumempax xky6iunux (cm3), abo mininimpax (ma). Orxe, 1 m3
= 1000 1, 1 1 = 1000 M, a6o 1000 cm3.

O6’em Tinma HpAMOKYTHOI abo mpaBUJIbHOI (OPMHU, HAIPUKJIIAL
KapTOHHOI KOPOOKY, BUBHAUAIOTh TaK:

1) cmouaTKy BUMIipIOIOTH MOBXKHUHY, IITUPUHY M BUCOTY TiJja;

2) moTiM mepeMHOMKYIOTh SHAUYEHHA OJePyKAaHUX BUMIipiB.

00’em Tina HempaBUJIBHOI (opMU (HATPUKJIAM, KAPTOILIMHU) MOMKHA
BUBHAUUTH 3a 00’eMOM BUTiCHeHOI HuM Bomu (MaJji. 14). 3posymitu e
TOO1 JoIOMOsKe TaKuii gocuiz. ¥ mipHuii crakan maaiaemo 500 M Bogu

Man. 14. BusHayeHHs o6’eMy KapTOMNMHW %
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1 o0epe:KHO 3aHYPHMO KapTOIJINHY cepemHix poamipis. Ha maron-
Ky 14 BugHo, IIT0 BoJAa B CTakKaHi migHamaca g0 momiaxum 620 wu.
O6uncaumo pisuuifpo 06’emin: 620 mua — 500 v = 120 M. 3ualizeHa
pisHUIA i € 06’emom KapromnauHu. Ockinpku 1 ma gopiBaiOE 1 cm3,
TO 00’€M KapTOIJIWHU CTaHOBUTH 120 cMm®.

Twu ByKe 3HAEI, IO JJIs BUMiPIOBAHHSA MACU Tijla BUKOPUCTOBYIOTH
pismomaniTHi Tepesu. IIpoiiec 3BakyBaHHSA Ha Tepe3ax — Iie MOPiBHAH-
HfA Macu Tijia 3 mMacolo erajoHa. EmaJaoHom macu € kinozpam. Tox
00urHUYA 6uMiprO6aHHA macu — kKinozpam (Kr). Tako:x mMacy BUMipio-
1oTh ToHHaMu (T) i rpamamu (r); 1 T = 1000 xr; 1 xr = 1000 r.

Or:xe, X004 OM AKUM TiJIO OYJIO — BeIUKUM UM MAJKUM, BAXKKHUM UU
JEerKuM, — HOro MOKHa BUMIPATH i MOPIBHATH 3 iHIIMMM TijaMu 3a
¢dopmoro, posmipamu, 06’€MOM, MAacCOIO.

ﬁ,} MNigcymku
ol —= =

& Tina — yce XuBe 1 HeXUBe, WO CTBOpUNa npupoaa i noguHa.

& OCHOBHUMW XapakTepuUCTUKaMW Tin € MiHilHI po3mipu (OOBXWHA, LUMPWHA,
Bucota), popma, ob6’eM, maca.

& BuMipsTK — 03HaYa€e NOpPIBHATA 3 ETATNIOHOM.

& KoxHa xapakTepucTvka Tina mae neBHi OAMHULI BUMIpIOBaHHS.

A
CTopiHka npupoaogocniaHuka

lpakmuyHa po6oma. BumiproBaHHA Macu Ta po3MipiB pPi3HUX Ti.
Mema: BupobuTn BMiHHS BUMIpIOBATU Macy A po3mipu Tifl NpaBuIibHOI 1 He-
npaBubHOT hopmu.

O6nadHaHHsA: TyMKa NPsIMOKYTHOI dhopMu, MiHiMKa, MipHUA nocyn, Tepesu,
BaXXKW, BOAA.

3aedaHHs 1. 3a 4ONOMOrOK NiHIAKN BUMIPSAA LOBXWHY, LUMPUHY Ta BUCOTY
rymku. Pe3ynstaTi BUMipOBaHb 3anuviuun B 30WKUT. [lepeMHOX ogepxaHi 3Ha-
YEeHHS, | T BU3Ha4MLWL 06’'€M r'yMKN.

3asdaHHsa 2. 3a ooNoMOrot Tepesis i BaXKiB BUMIpsI Macy ryMmku. Pesyrnb-
TaTV BUMIPIOBaHb 3anuLLmn B 30LUNT.

3aedaHHs 3* BusHad 00’eM rymMKn, 3aHypuvBLLM i B MipHMIA NOCYA 3 BOAOLO.
Pesynsratn BuMiptoBaHb 3anuwim B 30WKT. [lepekoHancs, wo ob’emu, oTpu-
MaHi B pesynbraTi BUMiptoBaHb 1 i 3, ogHaKoBiI.

3aedaHHsa 4* 3Bax i BUMipsn o6’em Tina HenpasunbHOI hopmu (Hanpu-
Knag, cnueu, unbynuHu). Pesynstatv BUMIpHOBaHb 3anuiin B 30LLKT.
3pobu sucHoe8OK, daswu 8i0noeidi Ha 3anumaHHs:

Ak BMMIpIOIOTE Macy W po3Mipu Tin MpaBubHOT Ta HenpaBuribHOI op-
MU? Ak 3a JOMOMOrOK NiHIMHUX PO3MIpIB MOXHa BU3HAYNTU OO’EM TyMKn?
AKi 3HaHHS 3 NPUPOOO3HaABCTBA AOMOMOMMU TObi BM3HAUUTU Macy i 06’eMm:
a) rymku; 6) Tina HenpaBunNbHOI hopMn?

(20 }
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\, : CTopiHKa epyauTa

M

fAka Kynbka Bax4a i Yomy? Noknagemo Ha pisHi Wwanbku Tepesis 3anisHy i
OepeB’sHy KyrbKyu OgHaKkoBmx po3mipiB. Tepesun BuingyThb 3 piBHoBarun. Lanb-
Ka i3 3ani3HOK KynbKOK OMyCTUTbCH, a 3 AepeB’siHol nigHimeTbcs. OTxe,
3ani3Ha Kynbka Bax4ya 3a gepes’siHy. Lle nosicCHIOETbCA pPi3HOIO 2yCmUuHOro
3anisza i gepeBvHn. OanHWLUI BUMIPIOBAHHS FYCTMHMW — Kiflorpam Ha MeTp Ky-
BiuHuin (kr/m3) abo rpam Ha caHTUMeTp KyGiuHwmi (r/cm3). LWo6 obuncnunTy ryc-
TMHY, NOTPIOHO 3HA4YeHHS Macu Tina NoaiNUTN Ha 3HadYeHHs 1horo ob’emy. Ha-
npuknag, 3Hatoum o6’em kapTonnmHu (man. 13), MoXXHa 0BYMCNTY T TYCTUHY.
[na uboro KapTonsiMHy NOTPIOHO 3BAXWTU I BUMIPSAHY B rpamMax BENMYUHY

Macy noginuTn Ha o6’em, To6T0 Ha 120 cmS.

3
a
B 0) PYKOTBOPHMX.
a
a

H Oinb, neHan?

BaHHA.

2. lUlo € 3anBuM y nepeniky: 3aelpb, ropa, COHALLHUK, LyKa?
3. 3a gKoK0 03HaKOK YKMaAeHo nepenik Tin: Tenesisop, oniseLb, aBTOMO-

1. HaBegu npuknagu Tin, WO OTOYYHOTb JIOAUHY: @) NPUPOOHMX;

4. Ha3eu Bigomi To6i xapakTepuCcTuKn Tin i OQUHWLI iIXHBOrO BUMIpHO-

5. Onuwwm oniBeLp 3a Takum nnaHom: 1) Tino XuBOI UM HEXMBOI NpUPOaK;

2) HaNEeXMTb 4O NPUPOOHMX YN PYKOTBOPHWMX Tif; 3) Mae NpaBusibHY Ym

HEeNpaBuIbHY OpPMY.

-
-

~~7 [lonoMOXYTb AOpOCHi

Bumipsn i nopiBHAM 3piCcT uneHiB TBOET poauHu. Pesynbratv BUMIpHOBaHHA

3aruin B 30LLNAT.

'§5. PEYOBHHH, IXHI ®ISUYHI BJACTHUBOCTI

¥Yci Tima KwmBoi ¥ HeXMBOI mpupogu: TBapwHuU i pocawHu, Comre i
Micans, yciigaki mpuiaam i mpucTpoi — cKJIagaloTheA 3 peuoBuH. Iligpyuynuk,
3a AKMM THU HABYAEIICA, i OpramisM JIOAMHN TaKOMX CKJAJAIOTHCS
3 peuoBWH. PeuoBWH Ha/3BUYalitHO 6araTo, i BOHM Ay’Ke PiBsHOMAaHITHI.

Pevo6unor0 MU Ha3UBATUMEMO BCe T€, IO BXOAUTH O CKJIAILY TiJ.

* Yoro Oinpme — T YU PEUOBHMH

Posrnsaus mamionok 15. 3o0pakeHi Ha HbOMY Tijia — Trpaj, CHi-
JKUHKM, KpPUra, KpamJji pocu — YTBOPHUJINCA 3 OAHiel peuyoBMHU —
BoAM. 3 PEUOBWHMU, SIKa HA3MBAETHhCS aJIOMiHi€M, BHUTOTOBJISIOTH |

" |
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Man. 15. 'pag (1), cHixxuHKkK (2), cHir i kpura (3), poca (4)

IpiT, KYXOHHMUU IIOCY[, MICTKOCTi IJjs 30epiraHHdA iHIINX PEeYOBHUH,
OOrOPTKM INMOKOJIAAHUX ILJIUTOK TOINO. Biamii i comogxmii Ha cMmak
IIyKop ToOi Bimommit y BuryIAAi 1micky, padinany um nyapu. Hasegeni
IPUKJAAY CBiguaTh IIPO Te, IO 3 OAHiel PEUOBHMHU MOKYTH YTBOPIO-
BaTHUCA PisHI Tija.

« ArperaTHi cTaHM PeYOBUH

Ha manroHKy 16 300pakeHo CKIAHKY 3 BOJOI0, KMCHEBY IIOAYIIKY
(To6TO HamOBHEHY KHCHEM), CTeapuHOBi cBiuku. PewoBuHmM — BOga,
KICeHb, CTEAPUH — MAIOTh pisHmi cran. Moro me HasumBalOTH azpe-
zamuull cman pewoéuHu. Y BOAU BiH pidkuill, y KUCHIO — 2a3yéd-
muil, y cTeapuHy — meéepouil.

Koxkna peuoBMHA CKJIQAETHCA i3 YACTMHOK AY:Ke MaJMX PO3Mi-
piB. ArperaTHuii cTaH PEUOBMHU 3aJIEKUTh BiJ BifcTaHi MiX HUMH.
Teepouil azpezcamHuili cmaHn MalOTh PEYOBUHU, YACTUHKU AKUX IyKe
0JIM3bKO PO3TAIIIOBAHI OJHA MO OAHOI Ta MIiIlHO 3B’d3aHi MisK coboio,
a ToMy IepeMiimyBaTuCsa He MOXKYTh (Mana. 17, a). Ilpuxkiaamamm
TaKUX PEYOBUH € 3aJ1i30, BYTJIEIb, ITYKOD, KyXOHHA CiJb.

B immmmx peuvoBmHAX, HaBOaKH, YACTHHKM PEUYOBHHHN 3B’A3aHi

w/i’ cnabko i Biacrami Misk HuMwM Gimbmri. Ile gae 3MOTY YaCTHHKAM Tepe-

2 )



Man. 16. Boga y cknsiHui (1), KucHeBa noayLuka (2), cteapuHoBi cBivkn (3)

MilMyBaTucsa ofHa BigHOCHO ommoi (Mas. 17, 6). Takuii ctaH pedyoBUH
micTaB Ha3BY pidkuil azpezamuuili cman. Bin BaacTuBuii oiii, Bomi 3a
KiMHaTHOI TeMHOepaTypHu.

Y 2a3ysamux peyoBUHAaX BiACTaHiI Mi)K YacTMHKaMU B THCAYL pasiB
Oinbiri, Hi2k y pigmHax i TBepaux peuoBumHax. ToMy UYACTHMHKM TasiB
BiJIBHO PyXaloThCsS i IepeMiIlyroThcA Ha 3HAYHI Biacrani (mas. 17, B).
¥ 1poMy mepeKoHye pyX HOBITPS, SKe CKJIANAETHCA 3 KiJTBKOX ra3yBaTUX
PEYOBUH.

* Yu BrumBae arperaTHMil CTaH PEYOBUHU HA BJIACTHBOCTI TiJI

BigminmocTi B arperaTHOMy CTaHi pPeYOBMH IIO3HAUAIOTHCS HAa
BJIacTUBOCTAX Tij. TBepai Tina, HAIpPUKJIAL I'Bi3HOK UM CTijelsb, 30e-
piratoThs ¢opmy Ta 00’eM.

Piguum 30epirators 06’em, aje He 30epiraroTb opmu. PigmHam BracTu-
Ba TeKyuicTb. Tomy BoHM HaOyBaioTh GOPMU MOCYOUHU, YV AKY IX HAJIUIN.

Tob6i BimoMmo, 110 HMOBiTpPsA — Ie cywiin rasiB. 'asu He 30epiraioThb
dopmu i safimaioTh yBech Hamauuii im o6’em. Tax, moBiTpsa HabyBae
(hopMu HammoBHEHOI HMM KyJabKH (MaJj. 18).

e >
’«P‘)”ﬁb
3.0 .

3 9
@‘)’3’3&.‘)@’ G

.

Man. 17. Cxemu arperatH/X CTaHiB pe4OBWHMW: TBEpAMWi (a), piakui (6), rasyBatuii (B) W
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Man. 18. MNoBiTpsHI KyNbkK pi3HOT hopmu

+ fki ¢isuuHi BJIaCTHBOCTI MalOTh PEYOBHMHU

Posraamemo ¢isuuHi BJIacCTHMBOCTI BiKe 3rajlaHUX PEUYOBHH — BOJMU,
aJIIOMiHiIO, ITYKPY (caxaposm).

Bona 6esbapsua, mposopa, 6e3 3amaxy i cMaky (AKIITO HE MiCTHUTHL
IOMIITIOK). 3a 3BUYaHUX YMOB IS PEUOBMHA pifKa, 3a TeMOepaTypu
0 °C i gmoxkue — TBepaa, a 100 °C i Bumie — rasomogibua.

AutroMiHiTI — TBepa peuyoBHUHA CPiOJIsICTO-Ciporo KoJabopy, HEIpo3opa,
0e3 zamaxy, Mae Oauck. Pigkum amroMidiil crae, AKIIO MOro Harpitm mo
remneparypu 0ausbko 700 °C. AntomiHill He B3aeMojie 3 BOJOI0, TOMY
MOro BUKOPHCTOBYIOTH JIJIA BUTOTOBJIEHHS MiCTKOCTEH IJIA BOIM.

ITykop, abo caxaposa, — TBepJa peuoBrHAa 6iJ0T0 KOJILOPY, HEIpo3opa,
COJIOKA Ha cMakK, 6e3 3amaxy. I[a peuoBmHA m00pe PO3UMHAETHCS Y BOJI.

HaBenmeni xapaKTepuUCTUKM: KOJip, npo3opicmv, CcMaAK, 3anax,
30amHuicmyv po3uunHasmuca y 600i, 36epicamu abo He 306epizamu Qopmy
i 00’em ma Oeaxi iHwi — € Pi3UHHUMU 61ACMUBOCMAMU PDELOBUH.

* ‘r" Nigcymku

& Tina »uBOi i HEXXMBOI NPUPOAN CKNAZATHCS 3 PEYOBUH.

& Y npupogai Tin Binblue, HiXX Pe4OBUH.

& PeyoBMHM MOXYTb NepebyBaTn B TBEPAOMY, PigKOMY i rasyBaToMmy arperar-
HWX CTaHax.

& ArperaTHuii CTaH Pe4OBMHUN 3yMOBIEHUI Pi3HOIO BiACTAHHIO MiXK YacTUHKaMW,
3 SAKMX BOHA CKNagaeTbCs.

& Di3YHMMM BNacTUBOCTAMM PEYOBWH € KOrip, NPO30picTb, CMak, 3anax, 3aart-
HICTb PO34MHATUCS Y BOAI, 30epiratn abo He 36epiratv hopmy i 06’em.

V CrtopiHka npupogogocnigHuka

BukoHan 3aBaaHHS.

3aedaHHsa 1. 3'ACyl, SIKi PEHOBMHN BMKOPUCTOBYIOTL TBOI Mama i 6abycs

nig Yac npurotyBaHHA Dki. Onuwn Kinbka 3 HUX 3a TakuMm nnaHom: 1) arpe-

raTHUM cTaH; 2) Konip; 3) npo3opicTb; 4) 3anax; 5) 34aTHICTb PO3YNHATMCA
‘ﬁb’?g y BOA,.
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3aedaHHsa 2. 3'sicyi, siKi Tina BUKOPUCTOBYIOTb TBOI TaTo i OiAyCb Y NOBCSK-
OeHHoMY XuTTi. NMouikaBcs, 3 SKMX PEYOBUH iX BUTOTOBMEHO.

g

\’w CTopiHka epyauTa

Y MoXHa 3MiHUTKM arperaTHUI cTaH pevyoBuHU? LLlo6 BignoBicTM Ha ue
3anuTaHH4, BUKOHaemo gocnig (man. 19). Hannemo Boay y bopmy ang neo-
4y i nocTaBMMO B MOpO3urbHY Kamepy. Boga neperBoputbea Ha nig. ficta-
HEeMO YTBOpPEHi WwmaTodkm nbogy (1) i Harpiemo iX 40 MOBHOMO TaHEHHSA (2).
MpogoBxMmo HarpiBaHHs. Yepes geskuii Yac Boga NoYmMHae K1nitm n Bunapo-
ByBaTuUCH. BogsiHy napy nerko BUSiBUTU, MOTPUMAaBLLM XONOAHUIN MeTanesui
YN CKMSAHUN NpeameT Hag oTBopoMm nocyauHu (3). Big 3iTKHEHHSA 3 Moro xo-
NOAHO MOBEPXHEID BOASHA Napa OXONOMKYETbCH i 3HOBY NEPETBOPHOETHCS
Ha Body, TOOTO HabyBae pigKoro arperaTtHOro CTaHy.

Omxe, MUK crnocTepiranu 3a 3MiHOK arperatHoro ctaHy Boaw. Mopaibri 3mMiHK
BinOyBatoTbCA 3 BOAOLO i B Npupoai. ToMmy B npupogdi Boga nepebyBae y Tpbox
arperaTHMx CcTaHax.

Man. 19. lNepexig Boan 3 0OHOrO arperaTtHoro CTaHy B iHWKWN

¢ Haesedu sidomi mobi npuxknadu min npupodu 3 Pi3HUM agpe2amHUM CmaHoOM
8odu.

HaBiTb y noBiTpi, SkuM Mun guxaemo, € BogsHa napa. Npuragan, sk XonogHoi
nopwu BikHa «MiTHIIOTb» (BKPUBAIOTLCSA Kpanenbkamu Boau).

3 | a [ n | n | v | a | uw | uw | a |
a 1. HaBean npuknaam pisHuX Tin, BUFOTOBMEHNX 3 OAHIET PEHOBUHMW.

B 2. MNosicHW Npu4MHy GaraTOMaHITHOCTI Tin.

a 3. Hassu arperatHi CTaHM peyoBUHU | HABeaW NpuKNaau.

a 4. MoAcHU BIgMIHHICTE MiX TBepauM, pigKMM i rasyBaTMm cTaHamu

H PEYOBUHM.

. Hassu BrnactnBocTi TBEpAUX TiN, piavH i rasis.

Qo

. 3a AKkMx yMOB Bofla NepeTBOPIETLCA Ha Nif, Nig — Ha Boay, Boaa —

i

)
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Ha BOASHY Napy, a BoAsiHa napa — 3HOBY Ha piauHy?
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{§6. ATOMH I MOJIEKYJIT

Tu B)Ke 3HaeI, i3 4oro yreopexi Bci tisa. IIpaBuibHO, 3 peUYOBUH.
A i3 yoro ckJagamThCA PEUYOBUHU?

N (<HeI‘JII/IHEI/I>), 3 AKX YTBOPIOTHCA PEYOBUHHU

CBoepiguum 6ydieesvHum mamepiaiom peiosur € amomu. YUeHi
IOBeJIM, IO aTOMM MAalTh IyxKe Maji poamipu. Tax, y Kpammi,
IIOCTaBJIEHINl Ha mamepi rpadiToBUM CTPU:KHEM OJiBIIA, ATOMIB 0iJb-
e, HiXK 3ipox Ha HiuHOMY HeOi.

Atomu 6yBaroTh pisuux BungiB. HuHi Bigomo momas 100 BugiB aTto-
MiB, IO BifpisHAOTHCA MixK co00i0 OymoBoio. IIpumuomMy aToMu OJHO-
ro BUJY MOKYTH BXOAUTH OO CKJAAY PisHMX peuoBmH. Hampukxian,
onmHi I Ti caMi BUAM aTOMiIB BXOIATH 0 CKJALY IIYKPY # OJIii.

BaxkauBo, 1110 aTOMHK OZHOTO BUAY MAalOTh OJHAKOBY OYZOBY He3a-
JIEXKHO BiJl TOTO, O CKJANy SIKOI PEYOBWHUM BOHUW BXOHATH.

Ko:xeH BUJ aTOMiB Mae CBOIO Ha3By. li BaIMCYIOTH 3 BEJIMKOI JiTe-
pu. o mykpy ¥ ouii BXomATh Tpu BuAW aTtoMiB. OmguH Mae Ha3BY
Kap6on, apyruii — I'igporen, Tperiii — OKcurex.

* Mogexynu Ta IXHIN pyx

ATOMU MOKYTBH CIIOJIYyUYAaTHCA MiK cO00I0 I YTBOPIOBATU MOJIEKYJIN
(man. 20). BaraTto pedyoBUMH CKJATAlOTLCSI caMe 3 MOJIEKYJ, HallpH-
KJIag BOJia, BOJEHb, KUCEHb.

Monexyna — ye HallmeHWa YACMUHKA PELOBUHU, W0 MAE il 8]AC-
mueocmi.

Cxemy yTBOpeuHs 3 atoMmiB Iimporeny Ta OxcureHy MoJieKyJ BOXM,
a 3 HUX — PEUOBMHH Ta Tija 300paskeHo Ha MaJOHKY 21.

OT:xe, Temep TH 3HAEI, 1[0 B YTBOPEHHI MOJIEKYJ 60epyTh y4acThb
aTOMIU.

YueHi moBesiut, 110 MOJIEKYJIU TIepeOyBalOTh y Oe3lepepBHOMY PYCi.
Konu, masmioioun axBapesio, TU TPOMHBAEIT IEHB3NUK Y CKJSHITI

Monekyna Monekyna
H H KMCHIO ; BOAHIO
4 o ‘ ' % H,
(0]
O 0 a 2 6

Man. 20. YmoBHe 306paxeHHs atomie Okcureny, NigporeHy (a)
Ta MOJIEKYN PEYOBMH KUCHIO i BOAHHO (0)



AtomMmu Monekynu PevoBuHa Tino

Man. 21. Cxema yTBOPEHHSI MOMEKyS BOAW, @ 3 HAX — PEYOBUHU Ta Tina

3 BOJIOI0, TO BOHA HaOyBae KOJIbOPY axKBapeabHOol ¢apou. Toit camuii
pe3yJbTaT MOKHA OTPHUMATH, AKINO aKBapeJbHy (apOy moMicTuTu Ha
JHO CKJSHKH! 3 BOJOIO i 3aJIMIINTU HA IIeBHUH uac. Pyxawounucs, MoJe-
Kyau Gapbu 3al0BHATH IPOMIKKHN MidX MOJEKyJaMHu BOAM, i Boja B
cKJAHII 3abapBuThcsa (mas. 22). Ile aBumie picrano HasBy dugya3ii.

3uauHo mBHUAIIEe AUPY3id BigOyBaeThcA B rasax, aJsKe BicTaHi Mixk
MoJeKysaMu HabaraTo Ginbii. (IIpuragaii, uu MIBUAKO IOMINPIOIOTHCS
B MOBiTPi 3amaxu OCBijKyBaudiB IOBIiTpPs, map(yMiB TOIIO.)

Y TBepaux Tinmax audysid TexK BimOyBaeThCsd, aje AysKe IMOBiJILHO.

& PeyoBVHN YTBOPIOIOTLCA 3 aTOMIB, PO3MIpU SKUX HAA3BUYAMHO Mani.

& Monekynu — HaMeHLLi YaCTUHKM PEYOBMHM, L0 MatoTb ii BnacTueocTi. Mone-
Kynu nepebyBatloTb Y NOCTINHOMY PYCi.

& [ndysis — aBuULLE NPOHUKHEHHS (MOLUMPEHHS) YAaCTUHOK OZHIET PEYOBUHU MidK
YaCTUHKaMM iHLLOI.

Man. 22. ndysia B pigMHax



CTtopiHka npupogogocnigHuka
s -

lMpakmuyHe 3aHsmms. [ocnigXXeHHA 3aneXxHocCTi WBUAKOCTI BMNnapo-
BYBaHHA PiAMHN Big TemnepaTypu Ta NnoLi NoOBepPXHi.

To6i 3HagobnNATbLCS ABi Tapinky, ABa NPO30pi CTakaHw, Boga. Hanum y KoxxHun
CTakaH OAHAaKOBY KiNbKiCTb BOAW. 3anuluM CTakaHW BiAKPUTMMW, ane OAuH
nocTtaB y XOonoaunbHUK. Yepes TkaeHb BUMIpAN i nopiBHAM o6’em Bogu y
ctakaHax. OgepxaHi pesynbratn 3adikcyn i noscHW. 3pobu BUCHOBOK, SIK
TemnepaTypa BNIMBaEe Ha BUNapoOBYBaHHS BOOM.

[MocTaB Tapinku Ha OCBITNIEeHe COHUEM MiABIKOHHA. Hanum y KOXHY 3 HUX Mo
OBi CcTOnoBiI Noxku Bogwu. Ons ogHiei Tapinku 3pobu TiHb. CnocTepiran 3a
3MEHLLEHHSAM BMICTY BOAM B 000X Tapinkax.

Pesynbrat cnocTtepexXeHHs 3anmiu B 30WNT. Y SKi 3 Tapinok Boga weugle
nepenLuna 3 pigkoro arperatHoro cTaHy B ra3onogioHuin? MNoscHu Yomy.

a|n|n|T|a||-|||-||s||

1. 13 yoro cknagalTbCs PEYOBUHN?
2. Yum nopgibHi atomn ogHoro Buay?
3. Lo Take Monekynu i Y4M BOHM Bifpi3HAOTLCH BiJ aTOMiB?
4. Ulo HasusawTb audysieto? Haseou npuknagum audysii B npupogi,
noGyTi.
5*. Y CKNgAHKY 3 rapsivyolo BOAOK MOMICTUNM YalHY NOXKY PO3YUHHOI
KaBn. KpynuHK1 KaBu po34MHUIIACL, @ Boda Y CKNsHLI cTana TeMHo-
KOPMYHEBOrO KOMNMbopy. AK MOXHa NOSICHUTU Lie aBuLLe?

NEZERhR W

( §7. PISBHOMAHITHICTHh PEYOBHUH.
IIOHATTHA IIPO ITPOCTI TA CKJIAIHI,
HEOPTI'AHIYHI TA OPTAHIYHI PEHOBUHHU

PeuoBun icHye my:ke Oararo. SIKIo XiMiuHMX eJIeMEHTIiB IIOHAL
cTo, To peuoBuH — moHanx 20 minbitoniB! 100 moJETIIUTH BUBUEHHS
I BUKOPUCTAHHSA PEUOBUH, IX MOAIIAIOTHL Ha rpynu (KJIacudiKyioThb).

» AKi peyoBHHU BiTHOCATH 10 IMPOCTUX

PeuoBuHU mOAiNAIOTL HA npocmi Ta cKAa0HI. PO3rigsHeMo mpUKJIaIU
TaKUX PeuoBMH: rpadirt, 3amiso, KuceHb. I'padiT yTBOpeHUI aToMamMu
Kapbony. 3 1iei peyoBMHN BUI'OTOBJAIOTL IpadiToBi CTPHMIKHI mpocTHX
oJiBIIiB. 11 BUTOTOBJIEHHA 3aJIi3HUX IIBAXiB BUKOPHUCTOBYIOTH PEUYOBU-
Hy 3ai30. Boua yTBopena 3 aromis @epymy. Kucenb Mmu He 6aummo, ajie
ioro Hecrauy BimuyBaemo Biapasy. Ila peuoBmHA CKJIamaeThCA 3 MOJeE-
KyJ KHCHIO, yTBopeHux aTomamMu OKcureny.

Koxcna 3 poszasHymux peuo8uH ymeopeHa amomamu 00HO020
sudy. I'paditr yrBopotoTh aTromu KapbGoHy, 3anizo — atomu Pepymy,
kuceb — aromu Okcureny. Taki peduoBMHU Ha3UBAIOTh NPOCMUMU.

MoseKkyau OeAKNX IPOCTUX PEYOBUH CKJIAZAIOTHCA 3 KiJIbKOX aTo-

w/” MmiB. Hampuxiang, MoJleKyJa BOJHIO CKJIAJAa€TbCA 3 [JBOX AaTOMiB
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Tlizporeny, moserysa KucHiO — 3 ABoX aromiB Okcureny. Ta He3BaXKka-
[OYY Ha Ile, BOHU 3aJIUINAI0TLCSA IIPOCTUMU PEeYOBMHAMM, 00 iXHi MoJe-
KyJH YTBOPEHi 3 aTOMiB OZHOTO BHUIY.

+ CKIagHi peuoBUHU

Peuosunu, ymeopeni 3 amomié 060ox i Oinvwe 6udis, HA3UBAIOMb
cknadnumu. Hanpukiaan, KoyKHA MOJEKYJa BOAYW MICTHUTL JIBaA aTOMM
Tigporeny Ta ogun arom Okcureny (maj. 21).

[HIIMM IPUKJIAZOM CKJIAZHUX PEUOBHH € BYTJIEKMCIHil ras. Moro
BUAMXAIOTH yVCi JKMBI opraHismMu, a pocarHAM BiH HOTPiOeH IJsd JKUB-
neHHsaA. MoJieKyay BYIJIEKHCJIOTO Ta3y YTBOPEHO OJHUM aTOMOM
Kapb6ony i nBoma atromamu Oxcureny (maj. 23).

* Homy ckiaqHuX pevoBUH Giiblne, Hix MPOCTHX

Yueni gosesu, 110 aTOMU PidHUX XiMiUYHUX eJeMEHTiB 37aTHi cmo-
JydaTucsi OAMH 3 OOHUM YV PisHIN KiJIbKOCTI Ta HIOCIiZOBHOCTI.
IToxi6HO MO TOrO, AK y MOBi CIONyUYeHHAM OYKB YTBOPIOETHCS PO3Ma-
iTTS CJiB, CIIOJYUYEHHSAM Pi3HMX aTOMiB Ta B Pis3Hi#l KiJBKOCTi yTBO-
punoca moHan 20 MinbiioHiB peuoBmH. OTOMK CKJIATHUX PEUOBUH
icHye 3HauHO OijbIlle, Hi)K IIPOCTUX.

Posrngusmo maaioHOK 24 (a), i mobGaummo, IO MOJIEKYJa BOAU
CKJagaeThea 3 08ox atomiB Timporemy Ta odHozo aTtoma OKcureny.
3 TaKuxX caMuX aTOMiB CKJIAJa€ThCA 1 peuoBHHA TiJpOoreH IIepPOKCHUT,
IpoTe BOHA MAae€ 30BCiM iHIII BjgacTmBOCTi, Hi:K Boma. Hampukrjaan,
rigporen mepokcuna mae Buily Ha 50 °C TeMmepaTypy KHUIIiHHS, 3He-
3apasKyBaJyibHi BjactuBocTi. JKomHa amreuka He 00xXoauThcs 0e3
HBOTO, aJKe PO3UYMHOM Iliel PEeUOBMHM 3 HA3BOIO «IIePEeKMC BOIHIO»
00pOOJIAIOTh, PAHKM, ITO0 BOHHU INBHAIIE roiamcs. Taki Bigminui Bifg
BOIM BJIACTHUBOCTiI IIEPEKHCY BOJIHIO 3YMOBJIEHI BigMiHHOCTAMUH Y
CKJIa[l MOJIeKyJ. AIKe MOJIeKyJIa I[iel PeUYOBUHU CKJIANAETHCA 3 080X
aromiB Iizporeny i dgox aromiB Okcureny (main. 24, 0).

PeuoBrHU NMOAIJIAIOTh TAKOXK HA OP2AHiYHi ¥ HeopzaHiuHi.
o criany BCcix opzaHitHux pewoéuH BXoxATh aTromu Kapbomy i
s3aszBuyail I'igporeny. Tak, 3 HUX YTBOpPEHi NPUPOMHUI Tas3, PEeUOBU-

‘ Monekyna
0 BYITIEKMCIIOro
rasy
& c co,
Man. 23. YMoBHe 306pakeHHs atomiB KapboHy (C) :
n OkcureHy (O) i Monekynu Byrnekucroro rasy N
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Monekyna
rigporeH
nepokcuagy

Monekyna
BOOM

6
Man. 24. Mogeni monekyn Boau (a) i monekynu rigporeH nepokcugy (6)

a

HH, III0 BXOLATH 0 CKJany HadgTu. BaraTto opramiuHmx pedyoBUH Mic-
TaTh mie # aromu Oxcureny. Ile Kupwm, KpoxMajab, IIyYKOpP, OIET Ta
igmi (maa. 25).

3BiAKM K Taka Ha3Ba — OP2AHiYHi peuosuHu? Yce Iy:Ke IIPOCTO.
Ilepmri 3 HUX ydYeHiI BUABWJIM B OPraHidMax — TijlaxX »KWUBOI IPUPOIN.

PeuoBunu, mo ckiany skux He BXOOATL aToMu KapboHy, HajleKaTb
IO HeOPZAHIYHUX, TK-OT: BOJAa, KUCeHb, 3ayi30. Xoua JedAKi pe4u0BUHH,
aki wmicrare aromm Kapbony, BigHOCATL TeX OO HEOPraHiuHHX.
IIpuknragaMu € BYIJIEKUCJIUH ras, IIMTHA COJA Ta IMe KiJbKa PeUYOBUH.

Ha manoaKy 26 Tt O6auumn OpuKJIagu BUPOOIB 3 HeOpraHiuwHUX
peuoBuH. Yci Tijia mpupoan, 3a BUHATKOM TipChbKUX HOPia, moBiTp4 i
BOJOM, MicTATh opraHiumi peuoBumHu. Kpoxmauab, caxaposa, oJid,
0iJIOK € TIpPUKJaJaMUu OPTaHiYHUX PEUOBUH.

Bararto opramiuHMX pevyoBUH JIIOAWHA CTBOPHJIA CaMa, HAIPUKJIALI
IJIacTMacu, T'yMy, IIoJieTwjeH. BoHH IIIMPOKO BUKOPHCTOBYIOTHCS B
MalIllMHO- Ta JITaKoOyAyBaHHi, IIif yac coopyisKeHHA OyAiBesb i Moc-
TiB, a TaKOXK y mooyTi (maJ. 27).

& PeyoBVHM NodinsioTb Ha NpocTi i cknagHi. MNpocTi pe4oBMHM YTBOPIOKOTLCS 3
atomiB ogHoro Buay. CknagHi pe4oBMHM YTBOPHOKOTHCH 3 aTOMIB Pi3HUX XiMiy-
HUX BUAIB.

Man. 25. OpraHiyHi pe4oBUHN BXOOATb A0 CKnaay NpoayKTiB XapyyBaHHS

)



Man. 26. MNpoayKTn xapdyBaHHS (a)
Ta npegMeTu nobyTy (6) MICTATb HeopraHiYHi pe4oBUHN

& OpHieto 3 knacudikauin peyoBUH € NoAiIN iX Ha OpraHivyHi Ta HeopraHiyHi.
OpraHiyHi pe4oBUHN 0O60B’AI3KOBO MICTATL aToMu KapOoHy.

‘ _ CtopiHka npupogoaocnigHuka
e P puponon 1)

HocnidxeHHs1 emicmy Kpoxmasito 8 NPodyKkmax xapyyeaHHsl

Tobi 3Hadobriambcs: po3dVH Noay CMPTOBUIA (€ B AOMALLHINA anTedui), nineT-
Ka, LMaToYKM cuporo A6rnyka, BapeHoi KapTOMmfuHMK, CUPOI KapTOMMWHM,
oKkpaeup xniba, ogHa pirypka MmakapoHHUX BUPOGiIB.

Ha KoxXHun JocnigXyBaHUM NpoayKT XapyyBaHHS 3a AOMOMOrOH MineTKu
HaHecu 1 KpannuHy posuuHy Knody. Ti NpoayKTW, SIKi MICTATb KpOoxmarb,
3abapBnATbea y hionetoBuin abo cuHin konip. Lo HacuyeHiwunn cdionetoBui
Konip, To BinbLUe Kpoxmarnto MiICTUTLCS Y NPOAYKTI.

3anuwim pesynsTati CBOro AocrigaXeHHs. 3pobu BUCHOBOK Mpo Te:

— B SIKUX NPOAYKTax Xap4yyBaHHS MiCTUTLCS KPOXMarb;

— sIKi METOOU BUBYEHHS MPUPOAU BUKOPWUCTAHO Nif Yac poboTu.

Man. 27. Tina 3 opraHi4yHMUX pe4oBMH, SKi CTBOpWUIIa NogMHa
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CTopiHka epyauTa

be3 atomiB KapOoHy He iCHy€ »0AHOi opraHi4yHoi pevoBuHK. Tak, atomn Kap-
GoHy pasom 3 aTomamu lMigporeHy n OkcureHy BXoasTb 4O CKMaay OpraHivyHoi
peqyoBUHN LyKpY, abo caxaposu. Npunyomy 1 morekyna caxaposu cknaga-
eTbca 3 45 atomiB. Cepen Hux 12 atomiB KapboHy, 22 aTtomu lNigporeHy Ta
11 atomiB OKcureHy. Y Tomy, WO B cknagi Lykpy MictaTbca aTomu KapOoRy,
nepeKkoHye NPUropaHHs LyKpoBoro cupony. Kaptonns v m’saco, npuropatoyu,
Takox 06BYIMIOIOTLCS, HAbyBarO4M YOPHOro konbopy. Lle € Aokasom HasiBHOC-
Ti KapboHy B cknafi opraHiyHMX peydoBMH NPOOYKTIB Xap4yBaHHS.

a | n | n | v | a | w | nw | a |

1. Aki pe4yoBMHM Ha3MBaOTbL NpocTUMKM? Haseaou npuknagw.

2. FAki pe4oBMHN Ha3nBaloTb ckragHumMmn? Hasean npuknaaw.

3. MNosicHN, YoMy CKNMagHUX PEYOBMH BinbLue, HiXX NMPOCTHMX.

4. HaBegu NpuKnagnm opraHivyHMX i HeopraHiyHMx pevoBuH. Ymm Big-

Pi3HATLCA Lji PEHOBUHN?

NMTIETVRRW

5% MMigrotyn ycHe NoBiAOMMEHHS NPO SKYCb PEYOBUHY, ii BNACTMBOCTI

Ta 3aCToCyBaHHA.

{§8. IOHATTA IIPO YKUCTI PEYOBHHU TA CYMIIII

Kpim moziny peuoBuH Ha IIPOCTi Ta CKJAAOHI, iX IOAIJIAIOTE Ile Ha
yucmi peyosunu i cymiwi (man. 28).

* Yum yncTa peuyoBUMHA BiIPi3HAETHCA Bij cymimni

Peuosuny, wo He micmumb 0OMIWOK IHWUX DEeY08UH, HA3UBAIOMb
yucmor. ¥ Hill MiCTATHCA JININE Ti YaCTUHKY (HAIPUKJIAL, MOJEKYJIU,
aToOMM), 3 TKWX BOHA yTBOPWUJACA. [HINIMX YaCTUHOK Y MPOCTiil peuoBUHI
Oyt He Mo:ke (Maj. 28, a, 6). Xail 6M AKHM CIIOCOOOM Oep:KyBaju
YNCTY PEUOBUHY, X0U OM Oe y IpHuPOAi BoHa mepedyBaJja, cKJIand il
JUMIAEThCA HE3SMiHHUM.
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CAOR AHCHIES

Man. 29. KyxoHHa cifnb — ekcTpa i Kam'sHa

Cruix sasHaumTé, [0 aOCOJNIOTHO UYMCTHUX PEUYOBHMH He IiCHYE.
YV koocniit peuosuni € nesna kiavkicmev domiwox. Hampuraazn, tm
mo0Ope 3HAEI TaKy PEUOBUHY, IK KyXoHHA ciib. Ile TBepma peuoBmHa
0iJloro KOJLOPY, COJIOHA Ha cMakK, po3uMHHA y Boxi. KyxoHHa cijb,
AKYy MU KYIIyEMO B MaraswuHi, IIPOJAETHCSA y IIadyKaX 3 HaIOHCAMU
«Cinp excrpa» Ta «Kam’aHa cinb» (mas. 29). JlocTaTHbO MOTJIAHYTH
Ha BMIiCT KOKHOI CiIbHUUYKH, II[00 BiApasy K cKasaTHu, II0 B KaMm’ gHil
coti momimok Oigabiie. I 1me gificHo Tak, 60 eKCTPYy AOOYBAIOTH JOIAT-
KOBUM OUMIIEHHAM KaM SHOI CcoJIi Bij [JOMIIIIOK iHINIMX pPeYOBHH.
IIpore moBHicTIO MO30yTHUCA iHINIMX PEUOBUH yCE OJHO HE BAAETHCH.

Y mpupozi Ta moOyTi 3HauHO OiJbIlle cyMilllei, aHiiK YMCTUX Pevo-
BuH. IloBiTpda, I'PyHT, I'PaHIT, MOPCHKA BOJA — yce Iie IPUKJIALU npu-
poonux cymiwei.

« Sk mpuroryBaTu cymiun

3MilryBaHHAM ABOX UM OiJIbIlIe YMCTUX PEYOBUH MOXKHA IIPUTOTYBA-
™ Oynb-ary cymimt (majs. 30). PosrasmemMo mpmKJiajg TPUTrOTyBaHHSA
cyMminri mMykpy i sanisHux omrypok. Ilykop 6isoro Koapopy i mobpe pos-
YMHAETHCA ¥ BOJi. 3aJIi30 B IIOPOIIKY TEMHO-Ciporo KoJbopy, i, Hales-
HO, TU 3HAEI, III0 BOHO MAa€ BJIACTUBICTh NMPUTATYBATUCSI MarHiTOM.

3MimraeMo ogHAKOBI MOPIIii MyKpy i 3aisHuUX omriypok. Bimremep
me Oyze cyMiln HyKpy i samiza. ¥ Hill € CTPYKTYPHI YaCTHHKU IBOX
peuoBuH. MoskHa Opatu pisHi KigbkocTi omHiel Ta iHIIOI pedyoBUH.
Y oynbp-axomy pasi 1me Oyme cyMiIn mykpy i saimisa. 1o iIXHBOTO CKJa-
Iy BXOOUTHMYTBL ONHi I Ti caMi CKJIaZOBI YacTMHKU 000X PEUOBUH,
xoua i B pisHill KiJgbKOCTI.

* Yu 30epiraroTh peYOBUHM CBOI BJIACTUBOCTI Yy CKJIAIi cyMimri

I[IIo6 3’scyBaTu, um 30epirailoTh PEYOBUHH CBOI BJIACTUBOCTI ¥
CKJIQZi CYMiIlli, BUKOHAEMO JOCJiJI.
JMocnid. Cymint nmykpy i sajlisHHX OIITYPOK BHCHUILIEMO Ha apKyIII maie-
py (man. 30). IligHecemo o cymimmi MarmiT. 3amisHi OIIYPKY OIPUTATHYTH- i
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Man. 30. [locnig 3 po3gineHHs cymiwi UyKpy i 3anisa

cs IO MarHiTy, a IYKOpP 3aJUINNThLCA Ha mamepi. I Mu 3HOBY mobaummo
fioro Oinmit Kosip. 3aizo B CKJIaAi CYMIiIlli He BTPATHJIO CBOEI BJIACTHBOC-
Ti mpurAryBatuca no Maruity. I[ykop Takosk 30epir cBiii Oinmit Kosip i
TBepAui arperatHuil craH. IloMicTuMO IIyKOp y IOCYAMHY 3 BOAOI0. Bim
JOCUTDH IBUIAKO PO3UMHUTLCA. ToXK i I1A BJAacTUBiCTh IYKPY 30eperiacs.

Tax 3a JOIIOMOrOI0 JOCJHiAY MH 3 sCyBaju, II[0 B CKJagi cymimri
IIYKODP i 3asnizo 36epersu cBoi BaactuBocTi. OTiKe, y ckaadi 0yov-aKux
cymiweil pewo8uHU 30epizalombv C80L 81ACMUBOCMI.

« Bukopucramua cymimen

JlroguHa IMIMPOKO BUKOPHCTOBYE CYMIIlli B IIOBCAKIAEHHOMY YKUTTIi.
1 peMOHTY IPUMIIeHb TOTYIOTh CYMIIIl IIeMeHTY i micKy. ¥ BUPOO-
HUIITBI CKJa BUKOPUCTOBYIOTh CYMilll micky, comu i Kpeuau. Iliryaxm
€ CYMiLIII0 PeYOBMHU 3 JiKYBAJILHUMH BJACTHUBOCTAMU I PEUYOBUHU-
HamoBHIoBaua. Hamiii uaii — me cymi, BUTOTOBJIeHA 3 BOAU, IIYKPY #
PeYoBUH, IO HASIAILIN Y BOAY 3 JUCTKIB Uai0 B pe3yJbTaTi Ioro 3aBa-
pioBaHH#. VlorypT, meYnBO, COKY Ta iHII IPOAYKTH XapuyBaHHA, pisHi
3aco0u IMOBCAKAEHHOIO BXKUTKY (HAIIPUKJIAM, [IIaMIyHb, 3yOHA IIacTa) —
Ime TexX cyMimri. ¥ IIbOMY TH JETKO HMEePEKOHAEIICs, KOJU IIPOUUTAEIIT
IXHi CKJaJ Ha eTHKeTKaxX IMX TOBapiB.

i
i
i

f;’; MNigcymku

& Yucra peyoBuHa — peyOBUHA, LLIO HE MICTUTb JOMILLIOK iHLUMX PEYOBUH.

& CyMmiwwi cknagaTbes 3 KiNbKOX YMCTUX PEYOBUH, CKINaj CyMillein moxe ByTu
Pi3HNM.

& Y cknagi cymilli peyoBuHM 36epiratoTe CBOT BNaCTMBOCTI.

& Cymiwi moxyTb NnepebyBaTi B TBEPAOMY, PIAKOMY Ta radyBaToMy arperaTHux cTaHax.

@& ICHYIOTb NPMPOAHI CyMilli Ta LWTYYHI, AKi cTBOpMNa noamHa.

CTopiHka npupoaogocniaHuka

BukoHatli ydoma docnid. Bnnue Temnepatypy Ha PO34MHHICTb NOBITPSA Y BOA,.
Onsa pocnigy To06i 3HagobNATLCA CkNsAHAa NocyAnHa 1 xonogHa Bofa.
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HabGepn xonogHoi BOAM B NpO30py NOCYAWMHY, Hanpuknag cTakaH, i no-
cTaB ii Ha coHUi Yn B Tennomy micui. Cnoctepiran, sk Yepes geskuni 4yac
Ha BHYTPILHIN CTiHUI NOCyaMHM 3'aBRATLCA Nyxupui. Ix gosoni 6arato,
i BOHM rycTo po3TalloBaHi. Lle nyxupui noBiTps, Wwo nepebyBano B CymiLli 3
BOJOI0, a Mif Yac HarpiBaHHA YacTKOBO BMAINUMAOCS.

Y pesynbTaTi gocnigy Baanocd 3’'acyBaTti, WO B XONO4HIN BOAI MOBITPsS po3-
YMHSAETbCA Binblue, HiXK y Tennin. Lle NOACHI0ETBCA TUM, WO 3 NiABULLEHHAM
TemnepaTtypu BOAW, PO3YMHHICTb MOBITPS B Hil BMEHLLYETbCA. 3anBe NoBi-
TPS NOYMHAE BMAINATUCA Y BUMMA4i NyXupLis.

Omxe, uen gocnig AoBOAMTb, 9K TemnepaTypa BMAMBAE Ha PO3UYMHHICTb
noBiTpA y BOAI.

i

Uie

YMicCT rasis, WO BXOAATb OO CKnady NoBIiTpA, sike noanHa Bauxae, i no-
BITPS, iIke BOHa BMAMXaAE, iICTOTHO BiApPi3HAETbCA. MU gnuxaemMo noBiTpsMm,
y 100 n gkoro MicTuTbcsa NpubnunsHo 21 n kucHio, 0,03 n Byrnekucnoro rasy
i 79 n asoTty. Y nOBIiTpi, WO BMAMXAEMO, BMICT rasiB iHLWMWNA: KUCHIO
B HbOMY 3anuaetbcsa 6nmasbko 16 n, Byrnekucnoro rasy — 5,03 n, asoty — 79 n.
Ak 6aumnil, BMICT KUCHIO 3MEHLLYETLCS, a30Ty 3anulacTbCs HEe3MiHHUM,
a BMICT Byrnekmcnoro rasy 36inbwyetbca y 167 pasis!

36inbLUeHHs BMICTY BYrneK1crnoro rasy B noBiTpi HeraTMBHO NO3HAYaETbLCA
Ha camonovyTTi ntogen. Ocb YoMy Tak BaXKNMBO NPOBITPHOBATM NPUMILLEH-
HS B LUKOMi Ta BOOMA.

CTtopiHKa epyauTa

a | n | n | v | a | uw | uw | a |
1. [lan BM3Ha4eHHs1 YMCTOI peyoBMHN. HaBean npuknagn 4nctmx pe-
YOBWH.
2. Yum cymiwi Bigpi3HAOTLCS Big, YNCTUX PEHOBUH?
3. Haseam no aea npuknaauv piakux, TBEpAWX i rasyBaTux Cymillen.
4. Yn moxHa 6opLy BBaxkaTu cymiwwio? OBrpyHTYIA CBOKO BionoBidb.
5. lLlo ToGi BiZOMO MpO BUKOPWUCTaHHS cymiwen? BigomocTi npo ue,
BMiLLieHi y naparpadi, 4ONOBHM BNACHUMU NpUKnagamu.

VWZZTVR|B (VW

f§9. CIIOCOBM PO3ILJIEHHSA CYMIIIEN

A Mu BiKe 3’sAcyBasiv, KOJKHA PEUOBMHA B CKJIAAL cyMiIri 3bepirae
cBoi BaactuBocTi. Ile mae 3mMory po3mindaTm cyMmiimri Ha oKpeMi peuo-
BuHU. 11100 o3HaioMmuTHCcA 3i crocobaMu pPo3AiieHHs cyMileii, BUKO-
HaeMoO IOCJIiTu.

Hocaio 1. Ilpuroryemo cymimn Kpeiigu i Bogu. g 1boro Ha THO
CKJIAHOI OAHKM IIOMicTHMO 1 CTOJIOBY JIOMKKY IIOPOIIKY Kpeuau, Joaa-
MO IIiBCKJAHKHN BOJHM 1 IepemimiaeMo. YTBOPHUTBLCS CyMimr 6ijioro
KOJIBbOPY, $SKa, IOCTOABIIN KiJbKa XBUJIMH, PO3NIJINTHCA HA [ABA e
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miapu. Illap Kpeiigu ocAme Ha JHO, a IIap BOAW mepeOyBaTmMe HaJ
HuMm. Take BigOyBaeThbcsa TOMYy, IO Kpelila Y BOJi He PO3UMHSIETHCS
¥ BasKkua 3a Bogy. OOepekHO 3JIMBIIN BOAY, MU PO3OIJIMMO I[F0 CYMIiIII.
Takuii cmocib posmiieHHA cyMillledl micTaB Ha3By 6i0CMONEAHHA
(mam. 31).

ITpoTe mOBHICTIO PO3IIIUTU CYMIIll Kpelau i BOAUM 3a JOIIOMOTOIO
BiJICTOIOBAHHSA He BAAETHCA. SIK HOCATTHU IIOBHIIIIOTO PO3AiJIeHHSA CyMi-
mii mux peuoBuH? Bukomaemo Jocrin.

Hocnid 2. Cywmim kpeiigm i BogAuM MIPONYCTHMO Kpidb PiabTp —
OIiJIBHUE MaTepias 3i cmemiajgbHOro mamepy UM TKaumuHuU. Mu mobda-
YKMO, IO BOJAa IIPOHHKAaEe uepes (iabTp y IIOCYAUHY-TIpuUiiMad,
a Kpeiiga sanuinaerbed Ha GiasTpi (Man. 32). Ileit cmocib posmigenusa
cyMmimeii gictaB HasBy inbmpye6aHHA.

DiTLTPYU BUTOTOBJISAIOTH 31 CHEIiaJIbHOTO Ianepy, AKui Tak i Hasu-
Bae€TbCA — (PiABTPYBAJAbHUN, UM TKAHUH Pi3HOI IIiJbHOCTI. PinbTpoM
MOsKe OyTH Iap YMCTOTo IricKy adbo Batu. I[[o peui, y mMicTax Ha BOJO-
OUMCHUX CTAHIiAX 3aCTOCOBYIOTH Imimfami ¢iapTpu. Tosimmua miapy
micKy B HUX gocdArae 1 m.

Ax 6aumMmo, BimcTOIOBaHHAM i (GiIBTPYBAHHAM MOMKHA PO3OIIUTH
CYMiIll BOAM i HEPO3UMHHOI B Hill peyOBUHU.

» Po3giteHHa cyminri KyXOHHOI COJIi i BOAM BHMIIapIOBAHHIM

Tu sHael, MO0 KyXOHHA Cijib y Bogi JoOpe posunmHsaeThCsa. Tary
CYMiIll PEUYOBUH BiICTOIOBAHHAM PO3IiINTH HEe MOKHA. A UM BIACTHCS
e 3pobutu (QinbrpyBanHaM? BukomaemMo mocirin.

Hdocnio 3. IIponycTumo cymimt Bogu i KyXOHHOI cosi Kpish marte-
poBuii ¢piabTp. Mu mobaummo, 10 cijab Ha QIALTPI He 3aIUIIUIAC.

Man. 31. BigcTtotoBaHHs



Man. 32. ®dinbTpyBaHHSA

OT:xe, AKIIO peuoBHMHA J00Ope PO3UYUHSETHCA Y BOJi, TO Bin-
cTOIOBaHHA i (GiAbTPYBaHHA He HigAXomATh AJA ii posxinenHa. Haa
IBLOr0 icHye iHmu# cmoci® — BUIapOBAHHSI.

Hocnio 4. KanaeMo HeBeJHKY KiJBKicTh cyMilni Bomu i KyXOH-
HOI cOJIi Ha CKJIO i IMIOYHeMO HarpiBaTu #oOro JoTu, AOKU BCA BoJa He
BuUIapyeTrbes. Ilicasa Toro sK Bojga BUMAPYETHCS, HA CKJIL 3aJIUINNTHCS
miama 6isoro Koabopy. Ile i € KyxoHHa ciib. 3a JOIOMOIrOI0 6Una-
PO6AHHA MU PO3AIININ CyMiIll BOoAM i KyXOHHOI coii (man. 33).

Temnep Tu 3HaEI, M0 iCHYIOTH PisHi cmoco0u PO3IiJieHHA cyMilieit:
BimcTooBaHHSA, QiIbLTPYBAHHS, BUIIAPIOBAHHSI.

ﬁ Nigcymku

& Po3pineHHs cyMiwi — ue BUAINEHHS 3 HET YUCTUX PEYOBUH.

& LLlo6 po3ninuth cymill, HeoGXiaHO 3HaTK BNACTMBOCTI PEYOBUH, SIKi BXOOATb
0o 1i cknagy.

& ICHYIOTb pi3Hi cnocobu po3aineHHst cyMilen, 3okpema BiACTOBaHHS, dinb-
TPpyBaHHSA, BUNapOBaHHS.

Cywmiw Bogu KyxoHHa
i KYXOHHOT Cinb
coni

-~ e

Man. 33. BugineHHsa coni 3 po3ymHy BMMNapoBaHHAM
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CTtopiHka npupogogocnigHuka

M =
lMpakmuyHe 3aHsmMms. Po3gineHHsa cymiwen ¢insTpyBaHHAM.
Mema: HaBuMTUCS PO3[INATM CyMill diNbTPYBaHHAM.

O6nadHaHHsA ma peyoeUHU: inbmpu, NilKu, CKASHI Nanuyku, XiMidHi
cmakaHu, 800a, [iCOK.

[MpuroTyn cymill i3 BOAM Ta NiCKy, CKOPUCTaBLUMCb BUAAHUM NOCYAOM i nanuy-
KOK ANS nepemiwyBaHHs. [0Tyro4M cymill, cnepLly nomictn B XiMiYHMIM CTa-
KaH nicok, a noTiM no nanuyui nuin Bogy. Bctas y ninky ineTp, 3nerka amo4u
Moro BOAO, TOAI BiH LWiNbHO npununHe 0o ckna. O6epexHo nepenui BMICT
CcTakaHa B Minky 3 insTpoM. CnocTepiran 3a ginskTpyBaHHAM. Pesynsratu
CNnocTepexeHb ONuLLN B pOGOYOMY 30LLIMTI.

HoTpumyrics npasun 6e3ne4HOro BUKOPUCTAHHSA XiMIYHOrO nocyay, 3 SKUmu
O03HaNOMUTb YYUTESb.

o7

\V_ CTopiHka epyauTa

Tu BXe 3Haew crnocobn BUAINEHHS i3 CyMilWi TBEpAMX i PiAKMX PEYOBUH.
A §K po3ginsaTb cyMmiw rasonogibHnx pevyoBuH? PosrnaHemo ue Ha npwu-
Knagi noBsiTps.

OTxe, a30T i KNCeHb, AKX HanbinbLue y cknagi nosiTps, NogidHi 3a disnyHK-
MM BNacTMBOCTSMU. BOHM NOraHo po3vmMHAKTBLCA Y BOAI, HE MalOTb KOMbopy
i 3anaxy. O6mnaBa rasu yTBOPIOKOTb HACTINIbKWU OAHOPIAHY CyMill, WO BiacCTO-
IOBaHHAM 4M PINETPYBaAHHAM iX HE MOXHa po3ginutn. Tomy asoT i KUCEHb
BUAINSOTb 3 NOBITPSA 3a 4OMNOMOro BUnaproBaHHA. CnodaTtky noBiTps nepe-
BOASATb Y PiAKWIA CTaH, OXOSOMAXYH4YM NOro 4O AYXKEe HU3bKOI Temnepartypu
(6rnmabko —200 °C), a noTim nigaalTb BMNapoBaHHIO. [epluvm BMNapoBy-
€TbCS a30T, a Nicnsa HbOro — K1MceHb. KoxxeH ras 3bupatotb y 6anoHn oKpemo
i BUKOPUCTOBYIOTb 3@ MPU3HAYEHHSIM.

a [ n | n | v [ a | w | uw | a |

1. Hassun Bigomi To6i cnocobu po3aineHHss cymiluen.

2. Alke obnagHaHHA NoTpibHe Ans npoBeneHHs inbTpyBaHHA?

3. NocnoguHa nommnunacs i 3amicTb ConNi 'y CKISIHKY 3 BOAOK noknana

NOXKY LYKpY. AK i1 po3ainnuTn yTBOPEHY CyMmiLL?

4*, [lomipkyn, sikumm cnocobamu i B SIKil MOCNIAOBHOCTI MOXHa poginu-

MZETVRR W

TW CyMiLL KYXOHHOI COMi, KpOXMario 1 3ani3HUX OLUYPOK.

4 MonpauronTte B rpynax

Ak posecTu, WO rasoBaHa MiHeparibHa Boga — CyMill BOAW M PO3YNHEHUX
Yy Hi TBepAMX i rasyBaTnx pevyoBuH? MNMomipKynTe, SKUM eKcnepumMeHT NoTpio-
HO NPOBECTH, WO6 3HaNTK BIAMOBIAb HA Lie 3anUTaHHS.



0. ABUIIA IPUPOJM. ®I3UYHI ABHIIIA,
" IXH{ PI3BHOMAHITHICTb

¥Yce, mo crBOpUia Ipupoaa abo JIIOAVWHA, yUeH1 Ha3MBaIOTh (i3ud-
Humu miaamu. 3 IJIUHOM dYacy Tija 3MiHoooTbcA. Hampukiaazn, 3
MaJIeHBbKOI'0 JKOJYAA BHUPOCTAE MOTYTHi#N my06. 3 iioro croBdOypa CTO-
JApP BUroToBJsAEe MeOJi. I'omuap 3 ramuum pobuTh mocyn. Ilim miero
BIiTPY, BOAM i COHAYHMX IIPOMEHIB PYHHYIOThCA ropu. I TaKux mpu-
KJIaIiB MOXHA HABOAUTHU Oe3Jid.

« CiT aBug

3MmiHm, mo BigbyBaioThcsa 3 Tisamu, JAicranu HasBy A6uuaA.
PospisuaroTs 6ion02iuHi, Qisuuri, XimiyHi Ta AeAKi iHmII aBumIa.

o 6ionoziunux aeuw, HajlexaThb ABHUINA B KUBIN mnpuponi,
HaOpUKJIaL TypOoTa IIPO HOBOHAPOIMKEHHX MAJIAT, IPUJIIT ITaxXiB
HaBecHi, 00’eJHAHHA BOBKIiB y 3Tpaio, PO3SMHOMKEHHS, PiCT i PO3BUTOK
oprauismiB (maJ. 34).

dizuuHum aéuwam BIACTUBLI 3MiHU arperaTHOro CTaHy PeUYOBUHU,
poaMipiB i opmm Tijna, MOJOKEHHSA TiJI OgHE BigZHOCHO oxHOro. Ilpu
IIbOMY HOBi PEeUYOBHMHU HE YTBOPIOIOTHCH.

IlepeTBOpeHHA BOAM Ha Jing Ta ii BUIIapOBYBaHHSA, BUTOTOBJIEHHS 3
rpagity maMm’ATHHKA, IOAPiOHEHHS IIYKPY Ha I[YKPOBY IIyAPY — yce Iie
mpukaaay GisuyHMx ABuIl. BoHu aysKe pisHi, mpoTe i yac HUX *KOTHA
peuyoBUWHA He 3pyHHYBaJacsa i HOBi peuyoBUMHU He yTBOpPUIHUCS (Maj. 35).

Ha Bigminy Bij (GismuyHUX ABUII, Oif Yac XiMIiYHUX A6UuW, ONHI
peYoBHHH IIepeTBOPIOIOThHCA Ha immri. Hampuikiaazn, mposa B Oararri
MePeTBOPUJINCS Ha KYIOKY IIOIeJy, Ha 3aJi3HOMY JIAHITIOTY YTBOPHJIA-
cA ipKa, COHAITHUKOBY OJIiI0 MIEPEeTBOPUJIMN Ha MaprapuH.

Man. 34. PicT i po3BUTOK pocnuHu — npuknag GionoriyHoro sBumLa %{,

)
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Man. 35. ®isnyHi asuwa

Y mpwuponi ofHi ABUINA CYmpPOBOKYIOThCA iHIMUMU. [Ipumipom, pict
oprauismy € 6iosoriunum ssuinieM. IIpoTe BOHO CyIpPoOBOIKY€EThCSA (hismu-
HUM SBUINEM — 30iJbIIeHHAM JiHiliHuX poamipiB Tina. o6 pocTu, opra-
Hi3MI MaioTh *KUBUTUCSA, a OTIKe, IIiJ Uac POCTy B OpraHisMax BimbyBa-
I0ThCA 1 Ximiuni apuia. Ille npukaan: xiMiuHe ABUIIle TOPiHHS CYIIPOBO-
IKYEThCA BUAIJIEHHSAM CBiTJIA i Temsa, AKi € QisMUHMMM SBUIIIAMU.

« IloBTOpIOBaHICTH ABMII Y MIPUPOTI

SBuIna Ipupoau Yac Big yacy 3MiHIOIOTH OJHE OJHOI'O, TOOTO 3JaTHI
yepryBaTucA a00 IIOBTOPIOBATHUCA. 3 IIOYATKOBOI IITKOJIM TH 3HAEII IPO
YyepryBaHHSA ITip POKY, AHA i Houi. IIOBTOPIOIOTHCA KOJIBOPU BECEJKMU,
He3aJIeKHO BiJ TOr0, y AKOMY MiCIIi HAIlOl IJIaHeTH BOHA 3’ sIBUJIACH.

ITpukiangy MOBTOPIOBAHUX SABUIN Y *KHBIM HPUPOAiI — Ile JUCTOMA;
MIPMJIIT 1 BiAiT mTaxiBs, mosgBa moromcTBa (MaJ. 36). 3 TUTUHUYATAMHU Bif-
OyBaroTbCs Ti cami OGioJsioriuHi ABMINA, IO # 3 OaTbKaMu. BoHU Hapom:Ky-
IOTbCSA, POCTYTb, PO3BUBAIOTHCH, KUBJIATHCA, SaJUIIAIOTL IIOTOMCTBO,
TMHYTh. 3aBIAKN TaKiil ITOBTOPIOBAHOCTI ABUII iCHY€E KHUTTA Ha 3eMJIi.

+ Sk MOskHA omHCYBAaTH SABUILA

IITo6 TBOI cmocTepeskeHHA 3a ABUIAMU B IPUPOAL Oy BIOPAL-
KOBAaHUMU, IX CJIii omMCyBaTH 3a IIeBHUM ILIaHOM. [[JId 1IOTO IOTPi6-
HO BUBHAYUTHU METY CIIOCTepeXeHHs 1 QikcyBaTm mepebir momii.
Hanpuraan, sminu, 1mo BigzOyBamoThCA.

1. 3mina dopmu Tima.

2. 3mina JiHiftHUX PO3MipiB.

3. 3MiHA KOJIBLODPY.



Man. 36. lNoBToptoBaHiCTb BIONOriYHNX ABULL — OCHOBA XWUTTA Ha 3emni

4. 3mina 3amaxy.

5. 3miHa arperaTHOro cTaHy.

6. 3miHa moyoXKeHHA Tija.

7. Un SHUKJIM OJHI PEYOBWHM i UM yTBOPUJIUCS iHII?

OsHatioMcs 3a MAJTIOHKOM 37 3 Ha3BaMU OCHOBHUX (Di3WUHUX SBUIII.

SABuia, 110 OB A3aHiI 3 PYXOM TijJI, HA3MBAIOTh MEXAHIYHUMU.
IIpu mpomy Tijla 3MiHIOIOTH CBOE€ TOJOMKEHHS BiTHOCHO iHINIMX TiJ.
Hampukiaan, moJuit nraxa, pyX aBTOMOOLIsS, MaZiHHA Kpallejb IOIIY.

Tennoe6i asuwa 1noB’sA3aHI 3 HarpiBaHHAM i OXOJIOM'KEHHAM TiJ.
ITpuknamoM TeIJIOBUX SBHIIN € HArpiBaHHS BAEHL i OXOJIOMMKEHHS
BHOUi moBepxHi Semi.

o 36yko6ux aeéuw, HanexaTh ABUIA, ITOB’A3aHi 3 BUHUKHEHHAM
i mommpenHaM 3ByKy. CHiB mramiku, A3MKUYaHHSA KPHJIEIh KoMapa,
TYPKIT TPOMY — Ile 38BYKH. IX MU CIpUiIMaeMO BYXOM BaBAAKU KOJM-
BaHHIO IIOBiTpPA.

Ceéimnoei asuuja 0B’ sI3aHI 3 IOIUPEHHAM CBIiTJIOBUX IIPOMEHiB.
Csitio BunpominooiTh CoHIle, OJMCKaBKa, YBIiMKHeHA eJeKTpHUUYHAa
JaMIIOuKa, IIajlaljoua CBiuKa TOIIIO0.

. [ Tennosi ]
[ MexaHi4Hi - CBITNOBI ]
DISNYHI
ABULLA
[ 3BYKOBI EJ'IeKTpVI‘-IHi]
[ MarHiTHi ]

Man. 37. PisHOMaHITHICTb (hisanyHMX aBuULLY
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Maenimni saeéuwa — e ABUIA NPUTATYBaHHA TiJd MartiTom.
Hanpukaan, moxkasu CTPLIKM KoMIIaca, IPUTATYBAHHS MardiTom
3aJII3HUX IIBAXIiB.

SBura, 3yMoBJIeHi eJleKTPU3AIIi€I0 TijI, HA3UBAIOTh eLeKMPULHUMU.
3aBOAKM iM IIpalfioe 0araTo CydacHMX ITOOYTOBMX i OCBiTJIIOBAJIBHUX
nmpuaagiB (Xo0JOOUILHUK, TeJeBi3op, JocTpu Toino). HaBiTh MobiibHII
TeseOH TH He 3MOKeIll 3apAAUTH 0e3 eJIeKTPUYHOTO ABHUIIA.

HoknagHine mpo 0cobJamBOCTI (PiSMUHUX ABUIN TU Ti3HAEIICA B
HaCTyIHUX Ilaparpadax.

*}' EC!MKI/I

& Bbyab-aki 3aMiHK, WO BiabyBaloTbCcsA y NpUPOoi, Ha3nBaTb ABULLLAMMU.

& Po3pisHaAtoTb GionorivHi, disnyHi Ta ximiyHi sBMLa.

& bionoriyHi sBULLA BiabyBaoTbCA Y XKMBIN Npupoai.

& [ig yac gisnyHMX SBULL He BinOYBaETLCA NEPETBOPEHHS OQHNX PEYOBUH Ha
iHLWi, @ Nig Yac XiMiYHMX — 3 OAHMUX PEYOBMH YTBOPHOKOTHCSA iHLLI.

& FAsuLLa Npupoan ONUCYHOTb 3@ MEBHMM MIaHOM.

& Y npupopi Garato siBMLL 3MiHIOIOTbL OHE OOHOrO, 3AaTHi YepryBaTtucs, NoBTo-
ptoBaTuUcs.

i
\/-IéneKTpqui ABULLA TpannaTbes i B npupogi. Mig Yac rposu moxHa crnocte-
piratu 6nuckaBky. BoHa € pi3HOBMAOM MOTYXXHOrO €NeKTPUYHOro CTPyMy.
3Bigkn 6epyTbcA 3apagKeHi YHaCTUHKN, WO CNPUYNHAIOTL BnuckaBky?
YHacnigok TepTta B XmMapax LapiB nosiTps i KpaniuH BOAW BOHU eNeKkTpu-
3ytoTbes. ig Yac rpo3n HaenekTpM3oBaHi XMapu MOXyTb 30NM3NTUCH Ha-
CTiNbKW, WO BUHUKAE enekTpuYHe sBuLle — brmckaBka.
Mig yac rpo3un GrnmMckaeka TakoX MOXE BUHWKHYTU MiXK XMapolo i 3emneto.
Lle ayxe HeGe3nevyHo, 6O MOXe CIPUYUHUTI 1 YParKeHHS noaen.
Tomy nig 4ac rpo3u noTpibHO AOTPMMYBaATUCA NMEBHUX MPaBUIT NOBEAIHKU:
YHUKATU KOHTaKTY 3 MeTaneBMMu Tinamu. AkLo rpo3a 3acTtana Tebe Ha Big-
KpWUTi MicLeBOCTI, NOTPIOHO cicTu Ha 3eMnio | nepeyeKkaTu ii.
LLlo6 3ano6irty Bny4aHH0 OnmnckaBky, Ha OYOAWHKK 1 iHLLI cnopyan BCTaHOB-
NTb ONMCKaBKOBIABOAM.

CTopiHKka epyauTa

3 | a | n | n | v [ a ]| uw | n [ a |
a 1. Ha3Bun OCHOBHI siBMLLA Npupoau.

B 2. HaBegu npuknagu GionoriyHmx asuL,.

a 3. Yum oisnyHi sBMLLA BiOPI3HAOTLCS Bid XiMiYHNX?

a 4. Posnoginu asula B HaBeaeHOMY nepeniky Ha GionoriyHi, di3nyHi,

H XiMiYHi: KOTUTBCA M'sI4, BUCKXaE BinnaHa, NnNnBe Kadyka, ropuThb CBIYKa,

UBiTE GapBiHOK, FPUMUTbL FPiM, CKMCAE MOSIOKO, MPOPOCTAE HaCIHWMHA.

5. HaBegu npuknaau: a) aBuL, Npupoau, NoB’A3aHUX 3i 3MiHOK ce30-

HiB; 6) ABMLLY NPUPOAW, LLLO NOBTOPHOIOTHLCS.

oy
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fBuma, mop’A3aHi 3 pyxoM Tij, — Ile MexXaHivHi A6uwa, a 3MiHA II0JI0-
JKeHHA OHOTO TiJIa BIZHOCHO iHIIOTO JicTajsia Ha3By MeXaHiYHUL pYx.

Ha mamonky 38 300pakeHO MexXaHiuHi ABHINA: MOB3e TI'yCEHUI,
majae CHir, Teue piuxka, KOTUTLCA M’AY, JETUThH IITAX, MUHUTh ABTOMO-

0inb, 3;iTae pakera. Pyxaioumnch, yci BOHU 3MiHIOIOTH CBO€ TOJIOMKEHHS
BiTHOCHO iHIIIMX TiJ.

Man. 38. NMpuknagn MexaHi4yHoro pyxy

MexaHIYHUN PyX ONMCYIOTH 3a HOIIOMOTOI0 TaKNX XapaKTEPUCTUK,
AK waax, yac, weulxKicmo.

Iaxonu MoxHA MOOAUNTH CJILZ PYXY aBTOMOOIJIA — YOpHY CMYTY Ha
JIOpo3i, 10 yTBOpHMJIACS IIiJ Yac raJbMyBaHHs, a00 CJiJ yeperaxu Ha
micKy, abo ciaim Bix gk Ha cuiry (man. 39). Ie aimii, akumMu pyxaau-

Man. 39. TpaekTopii pyxy Tin
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ca rina. Taki ninii HasmBalOTh mpaekmopiamu pyxy Tin. KoskHa 3
IJIaHeT YU OyAb-AKe HeOecHe TijJIo TeX PYXaeThbCsl CBOEIO TPAEKTOPI€o.

* Nlasx, yac i MBUAKICTH — OCHOBHI XapaKTePUCTUKM PyXy TiJ

HInax — ue dosxicuna mpaexkmopii, 6i0cmans, AKy miao dorae nio
uac mexarnivnozo pyxy. lllnax BUMipIOIOTH IepeBaKHO mempamu (M)
i kinomempamu (km). IInsa MexaHIYHOTO PyXy BasKJIMBO TAKOXK 3HATHU
yac, TPOTATOM SAKOTO TijJo, IO PYXae€ThCs, OOJIA€ MHEBHUU IILIAX.
Hampuraan, mob 3 Xapkosa morpanuTtu 1o Kmesa, moTpibHO IOmO0-
gJatu maax oamsbko 500 xm. Jliogmua, mpoxoasuum B geHb 20 K,
IMoJo0Ja€e I[f0 BifcTaub 3a 25 mHiB, aBTOOyC I[f0 BifjcTaHb IIOJ0JIAE 3a
6 rogmH, a JiTak — MeHIIIe HijK 3a TOAUHY.

Y maBemenoMy IpUKJIAAi JIOAMHA, aBTOOyC, JIiTak MOJAlOTL OJHA-
KOBY BifcTaub, aje 3a pisumit uac. Yomy? Bo BoHM pyxaioTbCcs 3 pis-
HuMU weudkocmamu. Illlo6 obumncanTy MBUAKICTE PYXy Tijia, TOTPi6-
HO IOJiINTH MPOUAEHUN HUM ILIAX Ha Yac, 3a AKUH Iel ILISX IPOo-
npeno. Tak caMo AK IIIJIAX i yac, NIBUAKICTD HAJNEKUTH O OCHOBHHUX
XapaKTepucTuk pyxy Tia. Ili xapaKTepuCTUKU TH BUKOPUCTOBYBATH-
MeIII IIiJ Yac BUBUEHHS HeOeCHUX TiJl, BUKOHAHHS IPAKTUYHUX POOIT.

* OzHailoMIIeHHA 3 TeIIOBMMH ABHIAMH

OnmepsKyound TeILIo, TiJIo HarpiBaeThCs, i HOro TeMmmeparypa IIin-
BUINYEeThbCcsA. Hanmpukaam, y3UMKY TeILJIO B IIPUMIill[eHHi 3a0e3I11eUyoTh
pisHi oOirpiBaui. Uepes moBiTpsA TeILIO Bilg HUX HepPegaceThbCA Tijay
aoguan. JIITHBOTO COHAYHOTO MHA IMicOK Ha Oepesi piuKy HaArpiBaeTh-
csd TaK, IO Ha HLOTO TSAMKKO CTYIHNTH OOCOHIK, XOua BpaHIIiL BiH 37a-
BaBCSA IIPOXOJIOTHUM.

SBuma, nmoB’s3aHi 3 HarpiBaHHAM i OXOJOMKEHHAM TiJ, Has3uBa-
IOTh MEennLo8UMU.

ITouaTTss «Temao» i «CBITJIO» MH HEOAMIHHO IIOB’SI3yEMO i3
Conmnewm. Ile mHaitbiynbIie aAKepesio Tersa i CBiTJa AJA BCHOTO KUBOTO
Ha 3eMHil KyJi. BoHo 1moceKyuau gae 3eMJi CTIIbKY TelJa, CKiJIbKUu
#ioro 6 Bumisuigoca npu sropanHi 40 MinbiioHIB TOHH Byrijas. IIpore
Cowmiie sirpiBae Hac yJeHb i He rpie BHOUi, Y3UMKY 3irpiBae MeHIIe,
HixK yiaiTky. Tomy Jfoam 3aB:KaAu MIYKaJW iHNOIL gyKepesa temnaa. Iiia
IILOTO BOHH CIAJIOIOTH APOBAa, BYTiIIdA, Topd, HadTy, ras ToOIIO.

* TepmomMeTpu — mpuJagy aJIsd BUMiPIOBAHHSI TeMIIepaTypu

Mipy nHazpimocmi min yueri Ha3eaau memnepamypotro. Temneparypy
MOBiTPA B NMPUMIIIEHHI 11 Ha BYJIMUILi, BOOU B piuKax, cTaBKax i Oaceii-
HaX, Tija JIOAVHU i TBapuMH BUMIipIOIOTH mepmomempamu (mai. 40).
KopucryBatuca HuMu JoguHa modana mnoHan 400 poxis Tomy.

w/” 31ebinpIIoro TepMoMeTpH MaloTh mKaxy. Ha Hifl € mopinku #i nmudpn,

|44 )



AK B YYHIBCBKiN Jimitinii. Hatigacritme
I[iHa IOJLIKKM CTAHOBUTH OOUH TIPaiyc,
X0ua TEPMOMETP OJIid BUMipIOBAHHS TeM-
ImepaTypu Tija JIOAWHU Mae€ KAy, IiHa
nominku axoi y 10 pasiB menina.

SAKmio TepmMomerp Mae 3amasHy
CKJIAHY TPYOKY 3 mimdapboBaHoO pimgu-
HOIO, TO, A0 SIKOI HOALIKMW HigHiMeTbCs
CTOBIUUK PiAMHI, TaKOIO i € TeMIepa-
Typa, AKY BUMIipIOIOTH.

« K Tima 1 peyOBUHU IIPOBOAATH

Tenao 3aexdu nepedaemvcs 8i0
O0inbw Hazpimozo mina 00 MeHUL Haezpi-
moeo. PisHi Tijma i peyoBMHM IIPOBO-
IATH TEIJIO HeogHakoBo. Ile 3aneKuTh
BiZl TOro, 3 AKMX PEUOBUH CKJIAJAETHCA
riso. Halfikpaire mpoBOAATh TEIJIO MeTa-
au. Tomy Oarapei onmaleHHsa, pagiaTopu
aBTOMOOiJIiB BUTOTOBJISIOTE CaMe 3 MeTa-
JiB, a He 3 IePEeBUHU UM ILJIACTMACH.

Haiiripimme mpoBogsaTs Temsio rasu. 1o BracTuBicTh rasiB jaoam
3IaBHA BUKOPUCTOBYIOTH [MJisg 30epekeHHs Teria. Hampukrian,
mnOKM y BiKHAX poOJIATh HmoABiiHMMM a0o morpifiHuMu. MixK HuMMI
3aB/KIU € IIPOINAPOK IIOBIiTPSA, AKUH IIePEIIKOIKae BUXOAY TeIlIa 3
KiMHATH Ha BYJHIIIO.

3aBAsAKU 3JATHOCTI MOBITPA MOTAaHO NMPOBOAUTHY TEILJIO HAIla ILjia-
HeTa 3axXWuIleHa IOBiTPAHOIO OOOJOHKOIO BJIITKY BiJ IeperpiBamud,
a BBUMKY — BiJl IIepeoxoJIOAKeHH.

Hesaki TBApUHU IPUCTOCYBAJINCS OO0 30epesKeHHsa MOCTifHOoI TeMIe-
paTypu Tijia TaKoXK 3a JomoMoroi moBiTpsa. Tak, mip’a mraxis, XyTpo
3BipiB Ha 3UMYy cTa€ TrycTimum i ToBmimM. MiX BOpCMHKaMM 3aTpu-
MYETLCS MOBIiTPA i HamifiHO 3axXUINae TBAPWHY Bif MOPO3Y.

Man. 40. PisHomaHiTHiI
TEpMOMETPU

™ Nigcymkun

& MexaHiuHi ABMLLa — ABULLA, NOB’'A3aHi 3 PyXOM Tifl.

& OCHOBHMMW XapaKTePUCTUKaMM MEXaHIYHOro pyxXy Tina € WnsX, WBWUAKICTL, Yac.

& SABuLLa, NoB’'A3aHi 3 HarpiBaHHAM i OXOMNOMKEHHAM Tin, Ha3WBalTb Tenmno-
BUMMW.

& Tenno 3aexau nepenaeTbes Bif, GinbLL HArpiToro Tina Ao MEHLL HarpiToro.

& Pi3Hi Tina i pe4oBNHU NPOBOAATL TEMNO HEOAHaKOBO.

& TemnepaTypy BUMIpIOIOTb TEPMOMETPAMM. ‘y_::;,\!ﬁ,
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CTtopiHka npupogogocnigHuka

BukoHali ydoma ekcnepumeHm. [locnigXeHHsA BNJIMBY TenJIOBUX SABULY
Ha noBiTpA. BisbMy NopoxH0 nracTMacoBy NAsAWKY ob6’emom 1 1, WinbHO
3akpui 11 Ta NnokNnaan B MOPO3UIbHY Kamepy xonogunbHuka. Yepes kinbka
roAvH gictaHb NALALWKY, | TM nobGaynL, Wo i1 CTiIHKM NOMITHO BTATHYNUCA BCe-
peavHy. Nomipkyn, YoMy Tak ctanocs, agxe nnswka dyna winbHo 3akpuTa.
He Bigkpualun NAsLWKK, 3anuw ii Ha Kinbka roguH y KiMHaTi. AKi 3MiHK
BiAGynuMcsa 3 NNsALWKo?

3pobu BUCHOBOK Npo Te, sk TEMMOBI siBULLIA BMNAMBaOTb Ha 06’eM MOBITPS:
a) nig Yac HarpiBaHHs, 0) nig Yac OXONOMAXKEHHS.

)

j

A
LLkany, siIky HMHI BUKOPUCTOBYIOTL Y BinbLUOCTI TEPMOMETPIB, 3anpornoHyBaB
LBEACLKUA y4eHun Llenbcin. Tomy ogMHMUSaMN BUMIPIOBaHHS TemnepaTtypu €
rpagycu Lenbcia (°C). Wkana Uenbcia mae ggi Toukm Bigniky: 0 °C i 100 °C.
Y MeanM4yHoMy TepMOMETPI CKNsHa Tpybka MicTUTb pTyTb. MMapn uiei peyo-
BUHWN OyXe LWKIgNMBI ANs 340pOoB’s noguHU. ToMy NOBOAMTMCS 3i PTYTHUM
TEPMOMETPOM NOTPIOHO AyXe obepexHo. AKLWO BiH panToM po3ib’eTbcd, He-
ranHo CKaXku nNpo Le 4opOoCnuM.

CTopiHKka epyaouTa

a|n|n|T|a||-|||-||s||

1. Aki sBMLWA Ha3MBaTb MeEXaHiYHUMN? HaBegu npuknagn MexaHiy-
HUX SIBULLL.

2. Ha3Bu1 OCHOBHI XxapakTepuUCTUKKN pyXy Tisl Ta OAMHUL IX BUMIPIOBaHHS.

3. Lo Take TpaekTopia pyxy Tina?

4. HaBeau npuknagum TennoBux ABULL. HKe 3HaYEHHS BOHW MatloTb Y
npupogi?

5. Axy nocyamHy T1 obepelLl Ans NpUroTyBaHHs rapsyvoi cTpaBn — MeTa-
neBy 3 AEPEB’SAHOK PYYKOK UM OEpeB’sHy 3 METANeBO PYYKO?
MosicHu cBin BUBIp. Aki 3HaHHs gonomornum Tobi horo 3pobutn?

NI hRW

§ 12. MATHITHI TA EJJEKTPUYHI ®ISUYHI ABUIITA

IIpuragaii, AK 3a JOIIOMOTOI0 MATHITY MM PO3IiJAJKM CYMIilI IiCcKYy
# sanisumx omrypok. Illo6 3’scyBaTu, AK MaruiT mie Ha iHmmi Tina,
IPOBEIEMO IOCJTis.

Hocnid. IlinmeceMo Mar"iT mo 3a/IisHUX CKPIMIOK — BOHU IIPUTAT-
HYTbCA 0 HBOrO (Mas. 41). IlizHecemo marHiT Ko rymKu, (omacre-
pa, maacTMacoBoi JiHiliKu un Kopobouku. sKomHe i3 mux Tia mpurs-
ryBaTucsa n0 Marmity He Oyzge. Ilpursarysanus 3aisHUX CKPIiIIOK 1O

-;-;%-;f"' MarHiTy — IIe Mar"HiTHe SBHIIIE.

oy



Man. 41. MarHiT nputdarye Tinbky 3anisHi npeameTun

Ot:xe, MarHiT aie BubGipKOBO — OAHI Tija BiH mpurArye, iHnmr — Hi.
MaruiT npurdarye Jwuiie Tijga, AKi MicTATL pevyoBHMHY 3aJiso.
ITpumasazanua min 00 mazHimy dicmanao HA36Y MAZHIMHI asuwa.

+ HezamimHMil Ipujaag MaHIPiBHUKIB

HJisg opieHTyBaHHSA Ha MiCI[eBOCTI BUKO-
PHUCTOBYIOTH Komnac (Maj. 42). 3aBIAKMN Mar-
HiTHEM SBHIIIAM BiH Ja€ 3MOTY BU3HAUYATH
CTOPOHM TOPH3OHTY B3a OyOb-AKOI IIOTO;HU.
Tomy Kommac 000B’sI3KOBO 0epyTh i3 co00i0
MOpeIJaBIii, reojoru, Typuctu. OCHOBHa
CKJIaJIOBA ITLOTO IPHUJIAAYy — MAarHiTHa CTPLiJ-
Ka. BoHa posramoBaHa Ha BicTpi ToJKm I
BiibHO oOepraeTbcsa. Piu y Tim, mio maia
IJaHeTa € BeJeTeHCLbKUM Mar"iTom. MaruiTHa
CTPiJIKa KoMmaca IOMUTI BiluyBae MarHiTHY Man. 42. Komnac
miro 3emai. I Tomy oxmu ii KiHemb 3aBXAU
BKasdye Ha IIiBHiY, a iHIMuil — Ha MiBAEHb.

« EnexkTpusania TijJ Ta eJIeKTPUYHI ABUIIA

He gumie marmiT MOMKyTh AiATHM Ha Tija Ha BigcraHi. Axiro
IJIaCTMAaCOBY JIIHINIKY HATepPTH IIalepoM, a IOTiM HifHeCTH A0 KYHKI
MaJeHbKUX KJIANTHKIB IIamepy, TO JiHiliKa OpuTATyBaTUME IO cebe
KJAOTHKM Iamepy Tak caMo, AK Martit s3ajuiso. Ile cramocsa Tomy, 1Mo
BHACJITOK TepTd JiHilika Haenexkmpuiyeanacsa. HaenekTpusysatucsa
MOKYTb ¥ immri tinma (maj. 43). fIBuia, moB’s3aHi 3 eJeKTPU3AIIi€iO
TiJI, MalOTh Ha3By eNleKmpu4Hi A6uua.

IlepeminieHHa KJAAOTHKIB IIamepy HaeJeKTPU30BAHOIO JIiHINKOIO
3YMOBHJIM 3apAMKeHi YaCTHMHKHU, IO BXOJAATH JO CKJIALy aToMiB. Ix
Ha3WBAIOTh eleKmpoOHamu. 3BiicM TOXOAWTH Ha3Ba ABUI — eJeK-
mpuuni. JokJagHiNIe 3 €JIeKTPUUYHMMU SIBUINAMHU TH O3HANOMUIIICS
Ha ypoKax (isuku. E—'-';H,f

Car )



Man. 43. EGoHiTOBa nanuyka nicnsa HaTupaHHS
BOBHSIHOIO TKQHMHO NPUTArye KnanTuku nanepy

Jltonu HaBuMJINCA BUKOPHMCTOBYBATH eJeKTpUuHi aBumia. CsiTJo i
TEIJIO B INPUMIINEHHAX, PyX OaraThboxX MAaIIIMH i MexaHisMmiB, poboTy
pazio, TeaedoHiB, TeJaeBi3opiB 3a0e3MeUyIOTh IEPEBAYKHO 34 JOIIOMO-
roi0 BUKOPUCTAHHS €JeKTPUUYHUX i MardHiTHUX SBUIII.

#&5 MNigcymku

& MarHiTm — ue NpuMpoAHi UM WTYYHI Tina, 3aaTHi npuTtarysatM fo cebe iHLWi
Tina, 0o ckrnagy SKMx BXOAUTb 3aniso.

& ByiBYeHHS MarHiTHUX SIBULL 4ano 3Mory BUrOTOBUTU KOMMac — npunag, 3aBas-
KN IKOMY MaHAPIBHUKU OPIEHTYIOTLCHA Ha MICLIEBOCTI.

& EnekTpuyHi sBuLLa — Lie B3aeMopis HaenekTpmu3oBaHux Tin.

& JTloan BUKOPUCTOBYHOTb E€MEKTPUYHI SIBULLA, KOHCTPYHOOYM 1 BUFOTOBSIHOUM

€neKTPUYHI Npunagu.

CTopiHka npupogogocnigHuka

BukoHaii ydoma 3aedaHHs1. [locnigv Ojto MarHity Ha pisHi MoHeTW. [Ans Lubo-
ro Tobi 3HagobGNATLCA MarHiT, MOHeTK BapTicTio 1, 2, 5, 10, 25 i 50 konirnok.
Mo yepsi AOTOPKHUCL MarHiTOM A0 KOXHOI 3 MOHET. Akum byae pesynbertat gji
MarHiTy Ha MOHETM B KOXXHOMY BMNagky?

Onuwun nobayeHe B 30wnTi. 3poOU BUCHOBOK MNPO TE€, MOHETU SIKOFO KOMNbOPY
NpUTAryoTbCA A0 MarHiTy. Cnpobyi NosicHUTY Aoro.

i

\v—-'“ CTopiHKa epyauTa

Ha mantoHky 44 306pa)XeHo LUTY4YHO BUrOTOBIIEHI MarHiTi y BUrnaai nigkosu

Ta NPSAMOKYTHOro Gpycka. B HMX ogHy nonoBuHy 3achapboBaHO B CUHIM KoAip,

iHWY — B YepBOHMI. Lle 3po6neHo ans Toro, wob po3pi3HATM NiBHIYHUIA NO-

ntoc (MH) marHiTy Ta niBgeHHWI (MNg). MarHitn npuTarytoTbCs pisHOMMEHHUMMN

noncamu i BiglITOBXYHOTbCS OOQHOMMEHHMUMM (Man. 45).

AKwo cnpobyBaTy po34inUTM NOMKCK MarHiTy, TO i3 LbOro Hi4oro He BURAe.
_ HaBiTb HaMEHLUMI LIMATO4YOK MarHiTy, BiJOKpeMneHun Big Oyab-skoi MOro

wye YacTMHU, 3aBXaN MaTuMe ABa Nomncu.

48 3
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Man. 44. Marnitu: Man. 45. B3aemogis
nigkoonogibHun (a) i wradosun (6) NostoCiB MarHiTiB
a [ n | n | v | a | w | uw | a |

1. HaBean npuknagn MarHiTHUX siBULL, Ta IXHbOTrO NPaKTUYHOro BUKO-
PUCTaHHS.

2. Y nepeniky Tin i pe4oBWH YKaXu, SKi NIpUTAryBaTMMyTbCS MarHitom,
a sKi — Hi: 3ani3HUn LBAX, NriacTMacoBa CKpinka, LyKop, KyXOHHa
CiNnb, 3ani3Ha Ta antoMiHieBa NOXKW.

3. MosicHW, YoMy BUHMKAOTb ENEKTPUYHI ABMLLA.

4*, FAkwo npo3opy obknaanHKy Ans sowmta abo KHWXKM noTepty ob
apkyw nanepy 10—-15 pasis, TO, BigganeHi Ha HEBENUKY BiACTaHb
(6rn3bko 10 cm), BOHU NpUTAryBaTMMYTbCHA OAHE OO OA4HOro. Ake
sABULLE BiabyBaeTbCcA Npu LiboMy? MosicHM noro.

NEZ=RE W

’&3 3BYKROBI TA CBITJIOBI ®ISUYHI ABUIITA

Posrismemo mpukJaaau 3ByKOBUX sBulll. I'py Ha 6aHAypi, ImejgecT
JINCTS JePeB, A3MKUaHHA KPUJeIb IKMeJIsd MU 4yeMO 3aBAAKN TOMY,
10 CTPpYyHa OaHAYPH, KOMKEH JHCTOK JepeBa, KPUJIbIlSA A:KMeId KOJIM-
BalOThCA. Bifg HUX KOJMBAHHSA IePemacThCs YaCTUHKAM IOBiTpsA, PO3-
TAIlIOBAHUM HaWOJMIKUYe A0 IIUX TijJ, i TPOAOBIKYE IIOIIHPIOBATUCS
JaJii Bil YaCTUHKU OO0 YaCcTUHKU. TaK BUHUKAE 1 MOIIUPIOETHCS 3BYK.
Tino, 110 CBOIMU KOJIMBAHHAMU CTBOPIOE 3BYK, € 0depenom 36YKy.

Coocrepiratu 3a TUM, K YTBOPIOETHCA 3BYK, MOXKHA 34 JOIIOMOTOIO
3BuUaiHOl JiHiMKHM. OZWH KiHemb JiHIAKM IPUTHUCHMU OO CTOJIYy, a
iHmMi Hexa¥ BinbHO 3Bucae. A TOro mo0 BUHUK 3BYK, HATUCHU Ha
BiIbHME KiHelp JiHIKM I BiAmycTHu, K Ile IOKa3aHO Ha MaJoHKY 46. Qz%ﬂ
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Man. 46. [leMOHCTpyBaHHA 3BYKOBOrO ABMLLA

Ilomupenuss 3ByKy MOXKHA MOPIiBHATH 3 HNOIIMPEHHAM XBUJIi, IIIO
BUHMKAae HaA BOAHIN IIOBepPXHi, AKINO KUHYTH Yy BOAY KaMiHeIlb.
IlomupenHs 3BYKOBUX KOJINBaHb HAa3UBAIOTh 36YK0G0I0 XGU/EN0. Ix
YJIOBJIIOE HAIlle BYXO, 1 MM YyeMO 3BYKM: OOJHHUMU 3BYKaMU MK Haco-
JOMMKYEMOCS, iHINUX IIpParLeMo YHUKHYTH.

36YKo06i A6uula — ABUIA IOIMNPEHHA 3BYKOBIUX KOJMBAHb Y IIOBIi-
Tpi, a TAKOXK Yy BOJi, MeTajlax.

Bix moxepena 3ByKy 3BYK IIOIINPIOETHCA PiBHOMIpPHO B yci O0OKwM,

ajie JOro IOINMPEHHs CIOBiILHIOIOTH, a4 TO W IPUIMHAIOTH IIepe-
MIKOAUW — CTiHM, IMHOKMK BiKOH, 3BYKOi30JIAIid.

IcayioTs Tina, 1110 BogHOYAC i3 TEMJIOM BUIIPOMiHIOIOTH IIe i CBiT-
no. Ile Conme, 6ararrsa, cBiuka, eJJeKTPUYHA JaMIIOUKa, OJHCKaBKa.
Heaxi menysu, pudbu, 6akTepii, molsgpHe CAXBO BUIPOMIHIOIOTE JIMIIIE
cBiTo (mag. 47).

Man. 47. Dxepena cBitTna
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Man. 48. MNowupeHHs cBiTna (a) Ta yTBOPEHHS TiHi (0, B)

fABuina, mos’A3aHi 3 MOIMMPEHHAM CBiTJIa, Ha3WBAIlOTh CEIMIOBU-
mu. Ix 3HaUeHHSA B ;KUBIiil IPUPOAL BAsKKO IepeoLUiHnTH. AIKe JIUIIe
Ha CBiTJIi 3ejeHi POCIMHN YTBOPIOIOTHL 3 BOAM ¥ BYIJIEKHCJIOTO Tasy
OpraHiuHi peuoBMHU, SKUMU JKUBJIATLCSA 60araTto TBApWH i JIOJMHA.

Hitu mamtooTs CoHIle Y BUTVISAAL KOJIa, Bil AKOTO B pisHi 60KM Pos-
XOJATbCA MPAMIi JiHII — conAauHi c6imnosi npomeni. 1 11e IpaBUIBLHO,
00 CBITJIO TOIIMPIOETHCA BiA AKepesaa IIPAMOJIIHINHO B yci OoKm
(man. 48, a). IIpore BoHO He MOKe TPOHUKATHU Uepe3 HeIpo30pi IIpe-
meTHu. JIoKka3oM IILOTO € YTBOpPeHHs TiHi (Mai. 48, 6, B). Tomy B cnexky
MM XOBAEMOCS B TiHi JepeB, OyAWHKIB, MapacojbOK TOIIIO.

Mu 6aummo Bce JOBKOJA 3aBIAKU Bif-
outTio cBiTsia. CBiTsOBI IMpoMmeHi BimOuBa-
IOTHCA BiJ HEIpPo30pUX TiJ i mMOTPAIISAIOTH
mo Hac B oui. Tomy BHOUI B TeMHilI KiMHa-
Ti HiYOro He BUAHO, JOKM He BBIMKHEeIII
eJIeKTPUUHY JIAMIIOUKY, JiXTapuK UM He
samaauinn cBiuky. CBiTiio gobOpe BimOuBa-
IoTh Oiji Ta GiMcKyui Tiza, moramo — Y4opHi
1 Temuux BiaTiukiB. Tomy BIiTKY B 6ij0-
My BOpaHHi He TaK KapKo, IK Y TEMHOMY,
a OIAr cTajieBapiB i MOMKeXKHHUKIB — OJucC-
Kyumii (maa. 49). Haiixpaie Big6uBamoThH
CBiTJIO [O3epKajibHiI moBepxHi. 3ragail, AK
TH, MOiJACTaBJIAIOUYU IIiT COHAYHI IIPOMeEHi

Man. 49. Oasar noxexxHuka ?_i}fy
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I3epKaJjo, IIyCKAa€EIl COHAYHI 3aiiunKu. BoHM € BiZOUTUM COHAYHHUM
CcBiTJIOM.

* Yomy Mu 0auMMO IpeaMeTH Pi3HOKOJbOPOBMMHU

3axoIIoiUe BpayKeHHSA CIPaBJIsE€ IIPUPOAHE SBUIIE BecejKa.
Hepigko ii mo:xHa mobauuTu Ha HeOi micas mormry, y Opm3Kax BOIO-
cuany, ¢ouTaHa. IlosgCHIOETLCS IIe TUM, IIIO COHSAYHE CBiTJIO, IIPOXO-
IAYM UYepes3 KpaIJInHU BOAU, 3MiHIOE HAIIPAMOK i po3ksadaemoubces Ha
ciM OCHOBHUX KOJIBOPiB: UEPBOHUH, KOBTOrapAUYNU (IIOMapaHUYEBUH),
JKOBTUM, 3eJIeHUull, OJaKkUTHUI, cuHii, (iogeroBuii. A O0auunmi, Gige
CBiTJIO € CYMIIIIIII0 IIUX KOJILOPiB.

Mu 6aurMoO HABKOJMIIHIN CBIiT Pi3HOKOJBOPOBUM, TOMY III0 KOMKHE
TiJIo OoxHi KoJyibopu Oijioro cBiTiia morJawmHae, iHiri — BigouBae. CHIr
BHIAEThCA HaMm Oinmm, 60 Bce CBiTJIO, IO IMOTPAIMJIsAE Ha HLOT'O, Bij-
OuBa€eThCA Bif HOro moBepxXxHi. A yopHa TKaHWHA, HABIOAKM, IOTJIMHAE
Bci mpomeni Oijoro cBitima, i Tomy Mwu Ii copuiiMaemMo TakKolo.
IToxxesxkHUIT aBTOMOOLIL MM 0OauMMO UYepBOHMM, 00 dapba 3 Iioro
MOBEPXHI IOTJIMHAE BCi KOJIBLOPHU, KPiM uepBOHOro. fAKIMO Tijgo mpo-
IIyCKae Kpish cebe Bci KOJILOPOBi mpomeHi 6ijsoro csiTjia, TO BOHO
mpo3ope (CKJIo, TOHKUI JIin).

gl. =
i
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s Nigcymku

& ABuila, WO NOB’A3aHi 3 NMOLUMPEHHAM KOMMUBaHb Y MOBITPSAHOMY Ta AESAKUX
iHLWMX cepeaoBULLAXxX i CynpoBOAXYHOTLCA BUHUKHEHHSAM 3BYKY, Ha3nBalOTb
3BYKOBUMMW.

& Tino, Wo CBOiMM KONMMBaHHAMM CTBOPIOE 3BYK, € I)KEPENOM 3BYKY.

& 3BYK NOLUMPIOETHLCA BiA [)Keperna 3ByKY B YCiX HaNpsAMKax.

& SAsuLLa, NoB’A3aHi 3 NOLNPEHHAM CBiTNa, Ha3nBaloTb CBITNIOBUMMN.

& CBiTnoBi NpoMeHi — MniHii, y300BX SKNX MNOLLIMPIETLCH CBITMNO.

& Bine cBITNO po3knagaeTbca Ha CiM OCHOBHUX KOMbOPiB. 3aBAAKW MOrMuUHaH-
HIO OAHMX 3 HUX Ta BiAOUTTIO iHWKX MM Ga4yMMo nNpeagMeTn Pi3HOKONbLOPO-
BUMMW.

A
CTopiHka npupogogocnigHuka
s -

BukoHali yOoma 3aedaHHs1. [Jocnign ponb NoBiTpsi B NOWMPEHHi 3BYKY. [ns
uboro To6i 3HagobNATLCS ByAMIbHUK, ABI NIAaCTMACOBI NOCYANHW, siKi € Binb-
LWMMM 3a OYAMNbHYK | SIKi HAKNaaaTbCsl O4HA Ha OOHY, ane npu LboMy Mix
TXHIMW CTiHKaMK 3anuLLaeTbCs NPOCTIp.

3aedaHHs 1. YBiMKHM OyOUNbHUK | NOCnyxan, SK BiH A3BeHUTb. BuaHay, Ha
AKiM HAaNBINbLWIM Bi4 HBOMO BiACTAHI TM YyeELL 3BYK.

3aedaHHsa 2. ObepexxHO HaKpuin ByannbHUK oaHieo nocyauHoto. MosTopu
CMOCTEPEXEHHS | 3addiKCyN BiACTaHb, Ha AKiN 4yTK A3BiH OyannbHuKa. Yn 3mi-
HWNOCS NOro 3BYYaHHA?
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3aedaHHs 3. He 3HiMalouM nepLioi NOCYAMHU, HaKpuin ByaMnbHKK We oa-
Hi€lo NocyauHo. Yu amiHMnocsa Tenep 3BydaHHst OyamnbHuka?

3aedaHHs 4. lNopiBHAN 3BYYaHHS OygunbHUKa Mig BNAVMBOM BMKOHAHMX
Air | NOSICHM MPUYNHY NOMIYEHUX 3MiH.

i

\, CTopiHka epyauTa

3ByK y noBiTpi nowwmptoeTbea 3i weugkictio 300 m/c, y Bogi — 1500 m/c, a B meTa-
nax — gekinbka Tucay MeTpiB 3a cekyHay. Ta HanbinbLIO WBMAKICTIO B Npupoai
€ weunakictb ceitna — 300 000 km/c. BigctaHb Big Micsausa go 3emni BOHO gonae
3a 1,3 ¢, a 150 minbnoHiB kinometpiB Big CoHuss Ao 3emni — BCbOrO 3a
8 xB. [1Ns1 NOPIiBHAHHSA 3a3HA4YMMO, O NIOAMHA XOAUTb i3 CEpeaHbO0 LWBUA-

KicTio 1,5 m/c.

3 | a [ n | n | v [ a ]| uw | n [ a |
a 1. Ak BUHMKAE | NOLIMPIOETLCS 3BYK?

: 2. lLlo Take 3ByKOBI siBMLWA? HaBean npuknaan Takmx sBULLL.

a 3. HaBegu npuknagu pisHUX gxepen ceiTna W cepedoBull, Y SKUX
H BOHO MOLUMPIOETHLCS.

H 4. lLlo Take Becernka? Ak BoHa BUHMKAE?

] 5*. 3anponoHyin gocnig, 3a AOMOMOIrOK SKOro MOXHa AOBECTM, LWO

CBITNO MNOLNPIOETLCA NPSAMORIHIAHO.

§14. XIMIYHI ABUIIA, ABO XIMIYHI PEAKIIII

BuBuennsa momepenuix maparpagiB gajso Tobi 3MOTy IIepeKoHaTH-
cd, IO B TIPUPOAI IOCTifiHO BimOyBalThCA pi3HOMAaHITHI Qisuuni
ABUINA: MeXaHiuHi, 3ByKOBi, TemJoBi, CBiTJIOBi, MaruiTHi, eJeKTpuu-
Hi. Yci mi aBumia nmoefHaHI CHIJIBHOIO O3HAKOIO: BOHU He CYnpo6o-
OJaucyromovbea PyHHYBaHHAM OZHUX 1 YTBOPEHHAM iHIINX DEYOBUH.

YTiM yacTo B IPUPOAL UM BHACILMOK AiAJBLHOCTI JIOAWHN BigOyBa-
IOTbCSA ABUINA, 34 AKMUX ONHI PEeUYOBHMHU MIEePETBOPIOIOTHCS Ha iHII.
Taki aBuiia HasMBaIOTL XiMivHuMmu. I came muM xXimiumi gBuma Bin-
piBHAIOTHCA Bix QismuHUX.

Otixe, 3MiHU, YHACAIO0K AKUX pYUHYIOMbCA 00HI 1L YmMeEoprnmuvcs
iHWi pe1068UHU, HA3WBAIOTh XIMIYHUMU Aéuu,amu, ado0 XiMitHUMU
peaxyiamu.

e O3Haku XiMiUHMX SBUIIL

SAKi X o3HaKU cBiguaTh Ipo Te, IO BimOyJgoca ximiume aBuire?
106 3’acyBaTu 1ie, BUKOHAEMO JOCJIiJ.

Hdocnid. Y CRIAHUN CTAKAH IIOMiCTMMO TPOXW HHTHOI comm
moaaemo o Hel omry. Oppasy K 0aummo, IO CYMIiIll IIMX PEYOBHUH
niHuThCA, HiOM «3akumae» (Masn. 50, a). Ile BigOyBaeThcs 3aBOAKK s

§ s3)
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Man. 50. Jocnig 3 BMAINEHHSA rasy

OypxXJauBOMYy 8udileHHI0 OYyavOaulok zal3y. SIKIo mpu IbOMY BHECTH
B CTaKaH 3allajJeHU# CipHUK, BiH ImoracHe, He moropismu (maja. 50, 0,
B). ['opiHHA cipHUKA IPUINHUB ByTJeKucauil ras. Voro Gynbpbamin
MU CIOCTepiraju, BUKOHyIOuUm pmociix. Ile Tomy, IIo mmTHa coma
A oleT 3pyHWHYBAJUCHA, & YTBOPUJINUCA HOBI PEUOBMHU, Y TOMY UMCJIi
1 rasyBaTa peyoBHHA BYIJIEKHCJIUI ras.

Y npomy gociini éudinenHHna zal3y 3acBigumiao npo mepebir ximig-
HOi peaxirii. Ile ogHa 3 0O3HAK XiMIiUHMX SBWIII.

« TopiHHA AK MpUKJIAaD XiMiYHMX SIBHII

XimiuHi gABuIA, IO CYHOPOBOIKYIOTHCA BHIIJIEHHAM CBiTJa U
Telja, AicTaju Ha3By 2opinna (Mmais. 51). Ilepmioio ximiuHOIO peak-
i€, AKY JIOAW IIOYaJHN CBimoMo 3mificHioBaTu, Oyja caMe peakiris
TOpiHHS.

Man. 51. TopiHHA — npuknag xiMiYHOro aBuLLa
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IITo mMoske OYyTH KOPUCHIIINM 3a CBITJIO # TeII0, IKi BUIIIAIOTHCSA
oig yac XiMiuHOTO SBUINA TOPiHHSA BYTijad Ha TEMJIOBINA eJeKTpo-
CTaHIlil, CIa/JOBAaHHA NIPUPOAHOTro rasy B rasosiii mauti? IIpore
TOpiHHA TPUXOBYE B co0i 1 Benumky HebGesmery. Illonaiimepiie — 1ie
JicOBi mMOKeXi, AKi MOXYTh OXOIMTH BEJUKi MacUBU JIiciB i 3HHUIIU-
TH BCe JKMBe Ha MaJjalouiii TepuTopii.

@ Mpurapgan, Sk 3aracuTy MOMKEXKY 1 AKi iCHYIOTH IpaBmia IIOBO-
MKEeHHs 3 BOTHEM.

OsHakaMu XiMiUHUX ABUII € YMEOPEeHHA 0cady, 3MiHA KOLbOPY (AK
y IPUKJIALL 3 IMOABOIO ipiKi), nossa ceimaa i mensa mig yac B3aeMOMil
pevoBuH. JloKJamHilIIe TPO HUX THU MAi3HAEINCA HA YPOKAxX Ximii.

BinbIimicTs peakiliii TOpiHHS — IIe B3a€MOJiA IIPOCTUX i CKJIATHUX
peuoBuH 3 KucHeMm. I1lo6 Bimbysmocsa ropiHHs, HeoOXimHi ABI ymoBwH.
Ilepina ymoBa — e BiibHUII HOCTYII mOBiTps. [Ipyra ymoBa — ropinusa
PO3IOUYMHAETHCA, AKINO TeMIIepaTypa JOoCSArae TeMIepaTypu 3aiiMaH-
HA peuoBuHU. Hanpukian, cKiJIbKu 60 MU He KOPHCTYBAJINCS Ia30BOIO
IJINTOI0, MeTajieBa KacTpyJis He 3ropuTh. IIpoTre BapTo HeoOauHO
IOCTABUTH HA IIJINUTY IIOJieTHJIEHOBUI IOCY, AK BiH 01pas3y HJIaBUTh-
ca i saropaernscs. Ile Tomy, 10 mJis
PEYOBUHY MOJIieTUJIEHY, 3 AKOI BUTO-
TOBJIEHO Ileii IIocyn, TeMIlepaTypa
MOoJIyM’sl IIJINTU BHUINA 3a TeMIepaTy-
Py 3aiMaHHS.

* THUTTA AK MPHUKJIAT XiMiYHOTO

Ax Tu ragaem, yoMmy B Jici 3emis
He BKPHBAEThCSI HAJOBIO TOBCTHUM
miapoM omnaJioro JmcTtA? Bigmosinn
Bimoma — omaje JuCTA THHE i Iepe-
TBOPIOETHCA HA IMOKUBHI IJIA POCIUH
gicy peuoBmHM (Maja. 52). 'nurra ak
ximMiuHe sBUIIE HOAiOHe OO TOPiHHS.
OpHaK y HBOMY BUIIJIAETHCS JIKIIIE
TeILIO.

B ompmux BUmagkKax THUTTA IYKe
KOpHucHe, K y PO3TJIAHYTOMY IIPH-
KJazi 3 omajguM JuctAM. B iHmmx —

3aBJla€ BiAYYyTHOI IIKOAM, HaIpPH- Man. 52. THUTTs onanoro
KJIaJd, KOJIM HPU3BOAUTH IO IICYBaHHS NUCTS — NPUKIag KOPUCHOro .
OPOAYKTIB XapuyBaHHs. XIMIYHOIO ABULLA %
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* XimiuHi gBUIA CJAYTYIOTH JIIOAUHI

&

"i.‘é&.» Migcymku

& XimiyHi sBMLa (XiMivHi peakuii), Ha BigMiHy Big (isnYHMX, CYNPOBOOAXKYOTHCS

3 IaBHiX-IaBeH JIOAYW HABUMINCA BUIOOYBATU MeTaJIll, BUTOTOBJISA-
™1 papbu, MOPIEJAHY i cKJo Toimo. HuHi Ha XiMiuHMX migmpuem-
CTBaX, Ha 3aBojaxX 3 BUPOOHUIITBA JiKiB i mpocTo B MOOYTi JIroau 3IiiA-
CHIOIOTH BeJIMUE3HY KiIbKicTh XiMiuHMX peaxiiii. 3aBIAKK XiMiuHHM
peakIiisaM ofep KyIOTh AefaJi O0iabille HOBUX PEUYOBHUH.

PYWHYBAHHSAM OOHUX PEYOBWH i YTBOPEHHSM iHLUNX.

& Mpo ximiyHe sABULLE cBigYaTb BUAINEHHS rasy, BMNadaHHA ocagy, 3MiHa

Konbopy, nosiea cBiTNa i Tenna.

& JTloavHa HaBuMnacs kepyBaTh XiMiYHUMM SIBULLLAMW — TPUBANWIA Yac 34iACHo-

BaTW KOPWCHI Ta YMOBIfbHIOBATM YN NPU3YNNHATU LIKIOSUBI.

a | n | n [ v ]| a | w [ uw | a |

(* 56 3

1. LLlo Ha3mBaTb XiMiYHUM ABULLEM? AKY iHLIY HA3BY XiMiYHUX SIBULL,
TV 3HaewWw?
2. Y yomy nonsrae rofioBHa BigMIHHICTb MiX (Di3U4HMMK Ta XiMiYHUMUK
asuwamun? Haeseam npuknaaw.
3. Aki o3Haku cBigyaTb Npo Te, WO Biabynocs xiMivyHe sBuLLe?
4. Ha3By 03HaKW ropiHHA Ta YMOBM, 3a SIKMX BOHO BigOyBaeTbCS.
5%. [10 gi3an4HUX UM XiMIYHMX SBMILL, HAnexarb: a) BUTOTOBIEHHS LIBAXIB
i3 3ani3a; 0) nosiBa ipxi Ha 3anisHOMy BMPODi; B) CKMCAHHSA MOMOKa;
r) NPUroTyBaHHA 3 Moroka macrna? Bignosigb o6rpyHTy.
6. Cknagu po3noBigb NpO 3HAYEHHSI TOPIHHS | THUTTS.
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§15. HEBO. HEBECHA COEPA

3 pPaHHBOT'O JUTHHCTBA MU uyeMO Taki BuciaoBu: «CoHIle Ha Hebi»,
«Micsamnp mo He0y XOAUTh», «30pAHe He60». 3 HeOOM MU IIOB’A3yEMO
ImpocTip HaA HamuMu rojgosaMu. Mu 6aunmMo HeOo y opMi BeeTeH-
ChbKOI MiBKyJi, Ha AKiM 3HaxomAThcs 30pi, Micamns, Conie.

SIKmIo guBuUTHCA Ha 30psAHEe He0O, HAM 34Aa€ThCs, IO BCi 30pi pos-
TalllOBaHi Ha OJHaKOBil BifmcTaui Bixg mac. BoHu HiOM CcBiTATH HAa BHY-
TPpimmIHifi IMOBEepXHi BeJeTeHCHKOI KyJi, y IeHTpi AKol mepeOyBaeMoO
mu. IIpote 1e He Tak. Amxe HUMHI BimoMmo, IIfo 30pi i maaHeTH 3HA-
XOILATHCA Ha PisHUX BiAcTaHAX Bijg SemuIi, I1o HAaIlla IJaHeTa He CTO-
iThb Ha MicIi, a mocTifiHO pyxaeTbcsa. BimoMo Tako:k, IO HaIlla ILIa-
HeTa KyJdACTa, TOMYy OyIOb-AKHII cmocrepirau is 3demJi 6auuTh JuIile
IIOJIOBUHY Hela.

YueHi 3gaBHa HaMarajaucs CTBOPUTH MOLelb, AKa gaJja 0 3Mory
mobauuTu Bce HeOO ompasy.

 Illo po3ymiroTh mig HeOecHOI0 c(heporo

OcraHHIM yacoM y ImapKaxX aTpPaKIlioHiB MOKHA ITO0AUUTH BeJUKi
apo30opi KyJai. YcepeauHy Takoi KyJIi JIIOAMHA MOKe BLJILHO IIOTpaIu-
T™H ¥ pyxaTucs B Hi#l (man. 53). AKIo iscepenuuu Ha CTiHKax Takoi
KyJi posmicTuTH Bei ¢BiTHI TOuKH, AKi My 6aunmo Ha 30psaHoMy HeOi,
TO MOYKHa CKasaTH, III0 MU CTBOPUJIMN MOJeJb Heba — HebecHYy cgepy.
I[TuM IOHATTAM YCIIIITHO KOPUCTYIOTHCS BUE€HI-aCTPOHOMU, BUBUYAIOUM
BUAMMI PyXH 3ipoK i Bu3Hauaouy iXHE po3TalllyBaHHSA Ha HeOi.

OTt:xe, HebecHa cepa — Ue YA6HA NOPOHHUCMA KYAL 008i1bH02Z0
padiyca, Ha BHYMPIWLHIO NOBEPXHIO AKOL HAHECeHO 8Ci 30pi came Makx,
AK cnocmepizad i3 3emai 6avumov ix Ha 30PAHOMY HeOi.

Man. 53. Taki kyni gatoTb 3mory
yaBUTU HebecHy cdepy

Man. 54. HeGecHa cdepa
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Hebecua chepa gemnio cxoka Ha ryiodyc 3eMii, Ipo AKUI TH BXKe
3HAEI 3 MOYaTKOBOI mMiKoau. IIpore Ha rirobyci poararmoBaHi okeaHu i
MaTepuKl1, a Ha HebecHill cdepi — 30pi (mam. 54).

* Touxwu i minii HeGecHoi chepu

Ha rao6yci 3emii icHyioTh exkBaTop, IliBHiunnuii i IliBmennuii reo-
rpadiuni noatocu. Ha HebecHiil cdhepi Takok € mosrocu i eKBaTop, ajie
Ha3WBAIOTHCA BOHU HebecHull ekeamop i noarocu ceéimy (Man. 55).

HebGecuuit exkBaTop misuTh HebecHY cdepy Ha ABI miBKyJTi —
IliBuiuny i IliBmenny. Touky HebecHoi cdepu, pPoO3TaIIOBAHY IIPAMO
HaJ T'0JI0BOIO CIIOCTepiraua, Ha3MBaIOTL 3eHimom. Y ABHY BiCch, HaBKO-
Jo AKOlI ofepraeThcsa HebecHa cdepa, Ha3UBAIOTh Giccl0 c6imy.
A Toukm mepeTuHY ITiei ysaABHOI oci cBiTY 3 HebecHOIO cepoio Hasu-
BaioThb IlieéniuHum noarocom ceéimy i Iliedennum noarocom céimy

(man. 55).

MiBHiYHUI nontoc
CBITY

HebecHuin eksatop ——
Ny

Bicb cBiTy

MiBaeHHU nontoc
CBITY =

Man. 55. Toukw i niHii HebecHoI cchepu

Baprto zayBaskuTH, 1110 MiK 3¢ MHUMMU IIOJIIOCAMU I 3eMHUM €KBATO-
pOM Ta MOJIIOCAMU CBiTYy ¥ HeOeCHMM eKBaTOPOM iCHYeE OJHa CYTTEBa
BigMiHHIiCTE. 3eMHi IIOJIIOCH peaJIbHO iCHYIOTh AK TOUKM Ha IIOBEPXHi
3eMJi, 1 §o HUX MOMKHA NOJIETiTHM UM JOiXaTu TaK caMo, AK 1 Jo eKBa-
TOopa. A MOJIIOCIB CBiTYy AK peaJbHHX TOUOK Ha 30pSHOMY HeOi HeMmae.
TomMy MH MOKEMO ITO3HAUMNTHU TiMLKM HAIPAMOK, Y AKOMY BOHU CIIO-
cTepirarmTbed.

« Homy BCe, Mo Mu 6ayuMO HA HeOl, MOCTITHO PyXa€ThC

Komu mm guBumMmocss Ha HeOo, To Oaummo, Ak yraeHb CoHie, a BHOui
Micsmp i 30pi pyxatorbess mo HbOMY. Ham 3maerses, 1110 IIi cBiTHIIA pyXa-
IOTbCA HABKOJIO HAac. ¥ JAaBHUHY BUYeHi 3poOmin XMOHWM BUCHOBOK, ITIO
3eMJIsi HEpyxoMa, a Bce PyXaeThesi HaBKoJIo Hei. IIprmunza Takol IOMIIKYT
moJiArae B odbeprauHi 3eMui HaBKoJO cBoel oci. Tax camo, Ak TOOL mig uac
obepTaHHSA HA Kapycesi 37a€ThCs, IO PyXalOThCs OyAWMHKU i JepeBa, Tak
i BciM, XTO mepebOyBae Ha 3eMii, 3a€ThbcdA, IO pPyxaeThbesa Hebo. Ta
HacmpasZi 1e 3eMJIs pyxaeTbca HaBKkoJo CoHIS ¥ HABKOJIO CBOEI oci. Y

(59
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& HebGecHa cdepa — Le yaBHA NOPOXHUCTA Kyns, Y LEHTPi Kol 3HaxoauTbcs
cnocTepirad. Ha BHYTPILLHIO NOBEPXHIO L€l Kyni HAHECEHO BCi 30pi Tak, 5K iX
6aunTb Ha 30psiHOMY Hebi cnocTepirauy.

& Ha HebecHili cdepi € TOYkM i NiHil, 38 1ONOMOIOK AKUX MOXHa BU3HAYUTU
NOSOXXEHHSA 3ip.

& Yce, W0 3HaxoaMTbCsA Ha HeBI, NOCTIMHO PyXaeThbCs.

CTopiHKka npupoaogocniaHuka

BukoHali ydoma docnid. CTaponaBHi BYEHi YacTo KOpPUCTyBanucst «Hebec-
HUMK rmobycamu». Ha HmMx Bynn HaHeceHi niHii, 3a 4ONOMOro SAKUX MOX-
Ha Byno gyxe TOYHO BM3HAYMUTM MICLIEMONOXEHHS 30pi Ha HebecHin cdepi.
MpoTe BCi 30pi Ta iXHi CYKYNHOCTi Ha TUX «HebecHUx rnmobycax» Burnaganu
«MepeBEPHYTUMUY.

Y YoMy nonsirana NoMurika CTapofaBHiX YYeHUX, Lo KOpUCTyBanucst «Hebec-
HUMK rmoBycamm»? BignoBicTh Ha ue 3anMTaHHA ToOi JoNoMoXxe Takvi gocnia,.

Hdocnid. 3a mantoHkom 56 Ha npo3opomy ap-
KyLWi nonietuneHy 300pasn HanmoMITHILLY Yac-
TUHY cysip’s Benukoi Beameguui, abo Benukuii
KiBLL, SK Le noro HasueatloTb B YkpaiHi. Cim Hal-
MOMITHILLMX 3ipoK KiBla HaHecu Ha nonieTurex
yepBoHMM cbriomMactepoM. BurotoeneHuin ma-
JIIOHOK 3a JOMOMOTO0 CKOTYY NPUKPINU 4O ckna
Ha BikHi 6ankoHa (aKWwo ue kBapTmpa) abo Ha
BiKHi MepLoro noBepxy NpuBaTHOrO OYyAUHKY
iscepeavHu NomeLlKaHHs. Tenep yBaXXHO po3-
rMsHb 306paxkeHe cy3ip’d. 3BepHuM yBary, py4-
Man. 56. Hansackpasiwa  ka Kiswa Gyne 3Haxoautucst miBopyd. MoTim
yacTuHa cysip’s BGHVIKOI BUAN Ha Bynuuto abo 6ankoH i noBTopK Ccno-
Beamenuui crepexeHHs. Tu nobaunw pydky KiBwa Bxe
npaBopy-.
OTxe, noMuIka gaBHIX YY4EHUX MNOSICHIETLCA TUM, LLO 30psiHe HEOO Ha «He-
BecHux rmobycax» MantoBanu Tak, sk noro 6aums 6u cnoctepirad, nepedysa-
H04M 330BHi HEGEeCHOT cdepu.

o7

-
Cnocrtepiratoun 3a 30psiHUM HeboM Y TMiBHIYHIN NiBKyNi, AaBHI BYEHI NOMITU-
nn, Lo BCi 30pi pyXalTbCs | YNM BULLLE 30PS 3HAXOAUTLCS Ha HEBI, TUM MeHL
NOMITHMI Ti pyX. Ha HeGi BOHM 3HaANLWINN TaKy 30pH0, PyX SIKOI Mamxe Heno-
MITHUI NpoTArom yciei Houi. Lo 6nvxye oo Hei 3HaxoadATbCs iHLWi 30pi, TO
pyx iX cTae noBinbHiWMM. Lo 30pto HasmBaoTb [ondapHo 30peto, a TOUKy
Ti micuenonoxeHHs Ha HebecHi cdepi NoB’A3y0Tb 3 [MiBHIYHMM NOMOCOM
CBITY.

CTopiHKa epyauTa

60-#‘
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1. Lo Take HebecHa cdepa Ta i3 YMM ii MOXKHA NOPIBHATU?
2. HasBu ToukM i NiHiT HebecHoT cdepu.
3. Yomy 3gaeTbes, WO 30pi pyxatoTbest No Heby?
4*. [TosACHX NPUYNHY BUOMMWUX PYXIB CBITWUI i 3MiHN BUIMsiA4y 30pPSHOIO
Heba BNpoOoOBX POKY.

NMIETWRRW

'§16. HEBECHI TLIA

Ty BiKe 3Haeln mpo icHyBaHHA (iswuHMX Tij. BoHU Tebe oTOUy-
I0Th, TM HUMU Kopuctyelcs. IIpote B mpupoai icHyOTH 1Iie i1 Hebec-
Hi mina. Ile Bci Tina, 110 3HAXOOATHCA 3a MeXKaMu 3eMJIi: 30pi, naa-
Hemu, Komemu, acmepoidu Toino. Haibinbimumu HeOECHUMU TiaMu
€ 30pi, HAIMeHIITUMU — KocMiuHmit nuj. Tucaui pokiB Jrogu ciocTe-
piraioTh 3a 30pAHUM HeOOM, HaMararounch po3idpaTuchk y Horo 3ops-
HOMY pisHOMAHITTi, KJacudikyBaTu 1oro, AKOCh IIO3HAUUTH.

+ 30pA — caMOCBiTHe He0eCHe TiJIo

Possxcapeni HebecHi miaa, w0 8UNPOMIHIOIOMb C8iMJ0, HA3UBAKMb
3opamu. Heo36poeHUM OKOM Ha 30pAHOMY HeOi MOKHa HaIiuuTH
oau3pxko 3000 3ip, a 3a gomoMoroio OiHOKJSA, IIiA30pHOI TPyOM UM
TeJieckomma — HabaraTo 6inbime. IIo6 mpocTiiite 6yJsio opieHTyBaTHCA
cepel BeJHMKOI KiJbKOCTi 3ip, AKi MOMKHaA IT00AYUTH HEO030POEHUM
OKOM, HebOecHy cdepy HDONIIMIN Ha TiJISHKMH, a 30pi Ta iHmIi HebecHi
Tijla Ha IUX JOiTAHKAaX 00’eNHaJM B I'PYNU i HasBaau cy3ip’amu.

HaBHi mocHigHUKM 30pSHOTO Heba MOAYMKHU CIIOJYUYaJIn 30pi JiHi-
AMHU TaK, II[0 BOHU CXEMAaTUYHO HAraAyioTh NneBHiI (irypmu. Tomy Ha
HebOi mosxua sHailiTu Tepesu it Paka, Teapna i Beaukoro ta MaJjoro
IIca. BaraTo masB 3ip i cysip’iB mos’si3aHo 3 Miamu I JereHzaMu.
He BuHATOK i cysip’sa OpioHa, gKe JlerKo 3HAWTH Ha HaImIoMy HeOi 3a
sAcKkpaBuMu 3opAMu (Maja. 57, 58).

- IInaneTu — BeJUKi HeOecHI Tija, 1[0 caMi He CBITATHCH

3 maBHIX uaciB JII0AM 3HAJNK HPo HeOecHi Tija, AKiI BOHM HasBaIu
naanemamu. 30BHI BOHH CXOXKi Ha 30pi, aje BiApisHAOTBCA Bif HUX
THM, IO IIOCTIHO IIePEeMiIIyIOThCA IO HeOy, Iepexoisayud 3 OSHOI'0
cysip’a 1o iHIoro, sMiHIOIOUM CBOIO sICKpaBicTb. IIoACHIOETHCA IIe THM,
10 TIJIAHETU PYXaIOThCsS CBOIMU opbimamu HaBKoJo CoHIM i CBiTATE HAM
poro BimouTuM cBiTsioM. To6TO cami ITaHeTH He BUIPOMIHIOIOTH CBiTJIA.

Huni Bueni HagiuyioTe BicimMm naanmer CoOHAYHOI cCHCTEMIH.
¥ miectu 3 HUX BUABJIEHO IPUPOAHI cynymHuxku — HebecHIi Tina, aki
00epTaThCSA HABKOJIO ILJIAHET.

\
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Man. 57. Hansackpasiwa Man. 58. 3o6paxeHHs cysip’ss OpioHa
yacTtuHa cysip’a OpioHa B atnaci XVIl ct.

- MaJui HeOecHi Tizia

He memm mixkasi #1 majmi 3a posmipamMu HebecHiI Tija, OO0 AKHX
HaJeKaTh KOMETH, acTepoiau, MeTeopoigu.

Komema — maje tino CoHg4YHOI cucTeMu, AKe 00epTaeThCsi HaBKO-
Jo CoHIIA mo ayKe BUTATHYTIHA opbiTi. KomMera ckiagaeTbea 3 TBepHO-

Man. 59. KomeTa

.. =" Man. 60. MeTeopu

o2 )

ro sAnpa — KpuyKaHol Opuam, YTBOPEHOI 3 JILOAY
1 3aMOPOKEHUX rasiB i3 TBepAMM IIMJIOM, PO3-
MipoM BimZ oOgHOro a0 mgecATH KijgoMeTpis.
3 mabamxenHaM g0 CoOHIIA PEYOBMHU sAOpa
KOMEeTH IIOUMHAIOThL BUIApOByBaTucsa. Tak y
KOMET BUPOCTA€ BeJIeTEHCBKUII CBITHHH Taso-
BUM xBicT. 3aBASKM TaKOMY OTOBIOMY XBOCTY
IaBHI I'peKU HAa3WBaAJIU KOMETY «30pei0 3 BOJIOC-
caM», a 3a yaciB Kuiscbkoi Pyci BoHa orpumaa
Ha3By «XBocTaTa 30ps» (MaJ. 59).

Tu B:Ke 3Haerl, 1110 HaBK0JI0 COHITA 00€ePTaAETh-
ca Bicim miamer. Panmime (mo 2006 poxy) BueHi
BBaJKaJM, IO KPiM BEJUKUX IJIAHET, HaBKOJIO
Coumsa obepraloThcsa IIle W MaJi IIJIaHeTH.
Y maBHUHY iX HaswBaJu ILIaHeToxomamu. Ta 3
yacoM 3a HMMHU MiITHO 3aKpinmjacs HasBa —
acmepoidu.

€ B CoHauHill cucTeMi IIfe MeHIIL 3a Po3Mi-
pamu HebecHi Tisa, Hi’k KoMeTH: i acTepoigu. Ix
HA3UBAIOTh Memeopoidamu. Ixmi posmipu He
nepesuillyioTb 1 Km. IloTpanusiiiu B mOBiTPAHY



M

000JIOHKY 3eMJIi, MeTeopoifu 3ropaioTh. IIpu oMYy BUHUKAIOTH CBiT-
JIOBI aABUINA, AKiI 3aJeKHO BiJi ACKpPaBOCTi Ha3WBAIOTh Memeopamu
i Oonidamu (man. 60).

IIpore sKIO MeTeopoin He 3ropiB y HOBiTpsHil 06oJsoHIL Semui i
BIIaB Ha Ii MOBEPXHIO, TO TaKe He0ecHe TiJ0 Ha3UBAIOTh Memeopu-
mowm (MaJy. 61). MeTeopuTu oTPUMYIOTh Ha3By IEePEBaYKHO 3a MicIleM
ixaporo mamiHada. Hampurian, € MeTeopuTm 3 HasdBaMu BopomiHo,
TopniBka, I'onosymy.

"F'aé" Nigcymkm

& HebecHi Tina — Le Bce Te, Lo 3HaX0AUThLCS Ha Hebi.

& 30pi — po3xapeHi HebecHi Tina, Lo BUNPOMIHIOIOTL CBITMO.

& MnaHetn € HebecHMMM Tinamu, L0 He BUNPOMIHIOIOTL CBIiTNa.

& [o manux HebecHUx Tin HanexaTb acTepoian, KoMeTu, MeTeopoiaun.

L] . .
& CrtopiHka npupogogocnigHuka
Bé -

BukoHali yOoma 3aedaHHs1. PO3MNOYHN CMOCTEPEXEHHS 3a 3MiHAMU BU-
rnsgy 3opsHoro Heba BNPOAOBXK KaneHaapHOro poky. Yce, wo 1obi 3Ha-
nobutbca gnsa uboro, — Le TBOI OMi, XopoLwla noroga, parMeHT KapTu 30-
psiHOro Heba.

Ais 1. O3HanomMcs 3 KapToto 30psiHOro Heba. 3BepHM yBary Ha cim sickpa-
BUX 3ip, SIKi po3TallOBaHi Tak, WO HaragyTb KiBW 3 py4vkow. [JaBHiM mto-
OSM Ui 30pi Ta gesiki MeHLU sickpaBi, po3TalloBaHi nopy4, Haragyeanu oo-
pucu Beamensd. 3eigcu n noxoauTb Ha3Ba cysip’a — Benuka Begmeguus.
Ak Tv 3Haew, B YKpaiHi ue cysip’a 3gaBHa HasuBalTb we Benukun KiBLw,
abo Benukuii Bis.

3Hangu TakoX Ccysip’d 3i CXOXMmu obpucamu, ane MeHLUX po3MmipiB —
Many Begmeguuto. Cim ackpaBux 3ip LbOro cysip’sa TeX HaragylTb KiBLL.
OcTaHHA 30psa pyyku AOro koBLa € [NonsipHoto 3opeto (man. 62).

Mana Beameguusn

Man. 61. MeteopuT lo6a € HanbinbLnm Man. 62. Ak sHantu _
METEeopUTOM cepef 3HandeHux Ha 3emni MonsipHy 30pto \ T
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Aisa 2. Ticna o3HanNOMMEHHs 3 KAapTO Ni3HO BBEYEPi B ICHY norogy Bu-
nau 3 gopocnmmun Ha synuuto. Nam’atan! Nepen novyaTtkoM CNOCTEPEXEH-
HA TBiN 3ip Mae 3BUKHYTU g0 TempsaBu. CnpobyriTe pasom BiglwykaTu Ha
30psHOMY Hebi cysip’s Benukoi Ta Manoi Begmeanub, MNonsapry 3opto.
Ais 3. Yepes3 45-60 xB nepesip, 41 3miHUAK cysip’a Benukoi Ta Manoi
Beameanub cBoe nonoxeHHs Ha Hebocxuni. Cnpobyn noscHMTM noba-
yeHe.

b

e

Harmsigomiwoto € kometa lMannes (ii Bigkpme y XVII CT. aHMIiACLKMIA acTpo-
Hom annen), wo 3'aBnseTbca 6ina 3emni NpnbnuaHo Yepes KoXHiI 76 pokiB.
BocTtaHHe BoHa Habnuamnnacsa oo Hawoi nnaHetn B 1986 p. dopma ii aapa
Haragye suue 3aBooBxXkn 15 km Ta giametpom 10 km. Kometa Mannes obep-
TaeTbCsl HABKOIO CBOET OCi, pobnsayun noBHMin 06epT 3a 53 roanHn. Temnepa-
Typa Ha ii noBepxHi — 67 °C, a BcepeauHi —19 °C.
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CTopiHka epyaouTa

1. Wo Take HebecHe Tino? Hasewu, siki TM 3HaeLWw HEBECHI Tina N po3Kau
Mpo HUX.

2. ki HebecHi Tina Ha3MBaloTb NNaHeTaMmn?

3. Onuwm BigMIHHOCTI MiXX NNaHETOoHo i 30peto.

4. lllo Take kKoMeTn? Ym came BOHM Bigpi3HAOTLCS Bif iHWNX Hebec-
HUX TinN?

5. Lo cninbHOro i YMm Bigpi3HATLCS METEOPU N METEOPUTIU?

NZTRhRW

§17. 30PI TA CY3IPS

ITisHo BBeuepi um BHOUI Ha Oe3xMapHOMY HeOi MU MOXKEMO IT00aUnTH
0usbk0 3000 gip. CremianabHi mpuaagy BUABISIOTH X KiJTbKa MiJTbsp-
OiB. 3opi HamM HaragyooTh MaJeHbKi JixTapuku. Hacmpaszi & e Beauki
BOTHSIHI KYJIi, ITI0 CKJIAJAI0OThCS 3 PO3KAapPeHOoro rasy. BoHM MaioTh qy:Ke
BHCOKY TeMIIepaTypy I IIOCTiHHO BUIPOMIHIOIOTHL CBITJIO I TeILIO.
A MasnmMu 30pi 3[aI0THCA HAM TOMY, ITIO IIepe0yBaloTh Ha AysKe BeJIMKiil
Bimcrami Bim Semumi. CsiTiio Big HHX, pyxaiounuch 3i IIIBUAKICTIO
300 000 x™m/c, mpamye mo 3eMJi 6araTo pPoKis.

* BigminHOCTI Mi% 30pAMU
CoHIle — 1Ie Tex 30pdA, AKaA 3 ycix 3ip posTaimoBaHa OO0 Hac Haii-
onm:kue. A HacTymHa 30ps mepebyBae Big 3emui y 260 Tucsau pasis
mami, misk Comme. Came Tomy Mu cupuiimaemo Comile OiJIbIIMM 3a
immIi sopi, i #ioro Temao JoxoauTh 40 3eMmui. YaeHb CoHIle 3aTbMapIoe
cBiTJIO iHINUX 3ip, i MM iX He Gaummo.
3asBuuaii 30pi pPO3pPis3HAIOTL 3a TeMIIepaTypolo i posmipamu. 3a

w//” TeMIlepaTypol IIOBEPXHi 30pi MOMiNAITH Ha uepsoHi (HaWXOJOHi-

!.- 64 ?4



mti), scosemi, 6ini (30pi cepeaHbOI TeM-
mepatrypu) Ta Oaaxumti (HanOiabII
posskapeHi 3opi).

Harmre CoHIle HAIEXUTH O MOBTUX
3ip. AKIMO KasaTu mpo Po3MipH, TO €
30pi-zicanmu, AKi B MigbApAu pasiB
oinniri 3a Comrle, aje € i 30pi-kapaukxu,
oo axux Hajae:xuTthb i Coume (Maua. 63).

» Ilouarra cysip’a

OxpeMi [miITAHKKM 30pAHOTO Heba
Ha HebecHill cdepi 3 ycima sopamMu i
iHmMUMM TijmamM#, MO0 MICTATHLCA B
ixHiX Meixax, MalOTh Ha3By cy3ip’a.
3opi Ta cysip’a gomomararmTh OpPi€H-
TyBaTUCS Ha MiCIIeBOCTi, TOMY 3JaBHA
MaJid Ba)KJMBe 3HAUEHHs OJA MOpe-
OJaBI[iB, MAaHAPiBHUKiIB, KYMIIiB.
Tak, sackpasa IloxapHa 30pa 3aBKIU
BKas3ye Ha IIiBHiU. 3Hawuu 1e, MOMKHA
JIETKO BU3HAYUTH CTOPOHN TOPU30H-

CIPIYC

ANBAEGAPAH

CIPIYC

BETENLIEAIE AHTAPEC

ANbJAEEAPAH
® PIFENL

Man. 63. [NopiBHANLHI po3Mipn
nesikux 3ip

Ty, IO JacTh 3MOTY MIBUAKO 30pieHTyBaTucA Ha Miciesocti. Ille B
CUBY HaBHUHY 3’ ABUJNCA HasBu cysip’iB Jlesa, [Ipaxona, Tepesis,
Opiona, Jlipu, Beaukoi Ta Manoi Begmenuiib.

Haifisigomimumu € 12 somiakanbuux cysip’is: Kosopir, Bogo.iii,
Pu6bu, Osen, Texens, Bausuioku, Pak, Jles, I[iBa, Tepesu, Cropmion
i Crpinmenp (mas. 64). ¥V mepekJjaani 3 rpebKoi MOBHU CJIOBO «30IiaK»

Man. 64. 3ogiakanbHi cysip’s Qs
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Man. 65. ®parmeHT KapTh 30psHOro Heba

o3Hauae «3Bip». 3 JaBHiIX uUaciB BBayKa€ThCH, IO KOKHUIN 3eMHUN
MicsIlb IeBHUM UYMHOM IIOB’sI3aHMI 3 OOHUM i3 cy3ip’iB.

Ilepeneceni Ha namip nmiBkysi HeGecHOI chepu HABUBAIOTH 30PAHU-
mu kapmamu (Man. 65). Haiinasrimnoio € kapra 3 800 3ip, AKy cKJaB
kutaticbkuit yueununii Illu Ileu IV cT. 10 H.e.

IIpoTrsarom croiiTh 30pi 00’eaHYBANN IIO-Pi3HOMY — 3HMKAJIU OIHI
Has3Bu, 3’aBaanucsa HoBi. 3 1922 p. i moremep 3opsHe He60 YMOBHO
posainene Ha 88 cysip’iB. [esaki 3 HUX MOKHA CIIOCTEPiraTy TiIbKHU
neBHOI mopu poKy. Tak, cysip’a OpioH He Mo:KHAa IMo0AUYNUTH B YKpaini
BJIITKY. Yactumy cysip’iB y mHamiii IliBmiuniii miBxyJjai Bsaraai He
BUIHO, HanpukJjan cysip’a IliBmennuii Xpecr.

™ Nigcymku

& 3opi — Le HebecHi Tina, Wo cKnaaalTbCs 3 POIKAPEHOIO rasy i BUNPOMIHIO-
I0Tb CBITMO Ta TEeNso.

& 30pi NnepebyBatoTb Ha Oyxe BenuKii BiacTaHi Bia 3emni. 3a3suyaii 3opi pos-
Pi3HAIOTb 3a TeMnepaTypoto i po3mipamu.

& CoHLue — »oBTa 30ps, sika po3TalloBaHa 4o 3emni Hanbnuxkye.

& Cysip’s — ainsiHkM HebecHoi cdepyn 3 po3TallOBaHWMM Ha HUX 30pPsSIMU Ta
iHLIMMKW HeBeCHMM Tinamu.

& 3opsiHi kKapTu — nepeHeceHi Ha nanip niekyni HebecHoi cdepw.

'
N’ CrtopiHka npupogogocnigHuka

lMpakmuyHe 3aHssmms. BusHayeHHA HaMBiAOMIWNX cy3ip’iB Ha KapTi 30-
psiHOro Heba.

Mema: 3akpinuTM NOHATTA Npo Ccy3ip’s, dopmyBaTy BMIHHA MpauoBaTu
. wv?i 3 KapTolo 30psiHOro Heba.
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3aedaHHs 1. 3Hanan Ha kapTi 3opsiHoro Heba cysip’s Benukoi Ta Manoi
Beomeouupb.

3aedaHHs 2. Po3rmsHb i po3pi3HN Ha KapTi LWe Kinbka cy3ip’iB. 3anuwm ixHi
Ha3BW B 30LLNT.

a | n | n [ 7| a | uw [ n | a |

1. Aki icHyIOTb BigMIHHOCTi Mi>k 30pAMMN?

2. lllo Take cysip’a? Hasean npuknaaun cysip’ie.

3. Hasswu 3ogiakanbHi cysip’s.

4. l1lo 306pa)keHOo Ha 30psiHUX KapTax?
5*. Cknagu posnosigb npo cysip’ss Benuvkoi Ta Manoi Begmeanub.

NZEROIW

§18. COHSYHA CHCTEMA

Cousguna cucreMa — ILJIaHETHA CHCTEMAa, YTBOPEHA I€HTPAJILHOIO
3opero Conmem i Bcima HebeCHMMHU TiJlaMH, IO 00ePTAOTHCA HABKOJIO
HBOIO. 3aBIAKM BeJUUYE3HIiN cuji TAXIHHS BOHO yTpUMYye 0ijis cebe
IJaHeTH Ta Majgi HebecHi Tijma i He jgae iM BifjeriTu B KocMiuHHMI
npoctip. Ocs yomy Conrie — 1meuaTp COHAYHOI CUCTEMH.

« IlpupoaHe msxepeJso cBiT/Ia M TeIIa Ha HANIH IJIaHeTi

Conrme — ogHa 3 MigbApAiB 3ip Hamiol I'adaKTuKM. Woro miameTp
craHoBuTh 1 392 000 kM. ITopiBHAHO i3 3emiero e v 109 pasiB 6inb-
mre. I xoua CoHIle € HANOJIMK YOO 4O 3eMJIi 30pero, BifcTaHb MiK HUMU
mopisuioe 150 minbiioniB Kimomerpis. Tomy Ha Hebl BOHO i Mae BUTJIAL
HeBesinKoro aucka. IIpomins cBitia Big CoHIA mocarae 3emuri 3a 8 xB.
A Big mactynmoi Halioamxkdol go 3emuri micisa CoHIA 30pi ¢BiT/IO mojae
KocMiunmii mpoctip 3a 4,3 POKYy.

Ax i Bci 3opi, Comile — 1me pos-
JKapeHa Kyiada (maj. 66). Ha moBepx-
Hi CoHIA TeMmepaTypa CTAHOBUTH
osmssrxko 6000 rpaxyciB, a 3 Habau-
JKeHHAM OO IIeHTpa BOHA 3pPOCTa€ i
carae moHasn 15 minbiioHiB rpamycis!

« BizomocTi n1po niaHeTu

3 maBHiX YaciB JIIOAW 3HAJIU TIPO
icHyBaHHsA mJaaHeT. Binpisusaiauck
BOHU BiJi «HEPYXOMUX» 3ip TUM, IO
«0nyKamoTh» 1o HeOy. IlomiTusiim
IJIAaHeTH, [ABHI JIIOAU HasBaiu iX  Man. 66. doTo nosepxHi CoHus

e
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iMeHaMu Tux OoOriB, AKMM BOHM TOAi mokJoHsAdMcA. I1i HaszBu 30epe-
raucs no Hamux auiB. Tak, Mepkypiii — 1me 6or Toprisii, Beumepa —
ooruusa Kpacu, a Mapc — 6or BifiHU.

Y CousauHi#l cucTeMi HaJiuylOTh BiciM IIader, AKi JocaigHUKHT
HONiIMJAN Ha OBl IPynu — ILIAHETUW 3eMHOI TPy i IJIaHeTU-TirauTH.
Ho mmamer 3emHol epynu HajdexaTh Meprypiii, Bemepa, 3emuis,
Mapc, a mo naanem-zicaumis — Imitep, Carypu, Ypan, Henrys.
Posrinauap MaaoHOK 67 i 3po0u BHCHOBOK IIPO PO3MipH ILIAHET, IO
BXOJATH A0 000X TPYII.

Haii6inbmmoo 3a posmipamu maaHeToro CoHAYHOI cucremMm €
IOmnirep, a matimenimoo — MepKypiii. 3emyas — m’ATa 3a po3Mipamu
miramera CoOHAYHOI cucTeMu.

HouenaBHa (mo cepuaa 2006 poKy) BUeHi BBaskau, 1o B COHIUHIiN
cucreMi neB’ATH mmaHeT. [er’sita mmamera — IlnyToH, BimkpuTHit
1930 poKy. 3 PO3BUTKOM HAYKM i TeXHiKN y BUEHUX 3’ABHJIACS MOK-
JUBICTh Kpallle AOCJHiguTH IIe MaJje HebGecHe Tijo. I 3’sicyBajocs, 1110
3a IlnyroHoM pyxaerbcsa Oararo HeOECHHX TiJ, CXOXKHUX HA HBOIO 3a
poamipamu. 3arajiom ix HuHI Hamiuyerbcsa mouHan 100 Tmcsau.

- Ilfo Take pik

IToBHU#T 00epT HaBkoJg0 COHIIA HaIlla IJaHeTa 3eMJIs POOUTEL 3a
365,25 mobu. Ileit yac Ha3MBaIOTH POKOM.

3emns KOnitep YpaH
HiameTp — Hiametp — HiameTp —
12 800 Km 143 000 Km 51 000 km

Binctanb — BipnctaHb — BigoctaHb —
150 MIH KM 780 MITH KM 2900 MIH Km

~

' Coni.(é

- lﬂl
ﬁ% 00 KM

\

CatypH HenTyH

*,';. : HiameTp — OiameTp — HiameTp —

; ',,I%; y 6800 km 120 000 km 48 000 km

ﬁ- -;-'-ﬁ_‘.- BiactaHb — BiactaHb — BigctaHb —
e 228 MIH KM 1400 MIH KM 4500 MIH KM

Man. 67. Po3mipn nnaHet CoHsIMHOI cucTemu i ixHi BigcTani Big CoHus

[ 68
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Tu Bixe 3HaAEII, IO KaJeHAap, AKUM MH KOPUCTYEMOCH, HaJIiuye
365 mi6. A KOXHI 4YOTMPH POKM HacTae BHCOKOCHUII pik 3 29 JroToro,
TPUBAJICTL POKY 30iJIBINTYyEThHCA Ha OAHY 0Oy i cramoBuUTL 366 1ib.
ITosgsBa BICOKOCHOI'O POKY IIOSCHIOETHLCS TUM, IO 3eMHUHM PiK — YMCJIO
He Iige.

IITo mani Big Couma mepebyBae mjaaHeTa, TO HOBIe Ha Hiil TpuBae
pix. Tax, ma Meprypii, 1o 3HaxoguThcsa g0 CoHIa HaWOIMIKUe,
TPUBAJIICTE POKY cTaHOBUTHL Juilie 88 zemHux nmi6. Ha Carypui pik
tpuBae 29,5 semHoro poky. A Ha Henrtyrni, Haibinem BiggameHii
Big CoHIA mJjaHeTi, TPUBAJIICTh POKY CTAHOBHUTEL ak 164,8 3emHOrO0

poKy!

ﬁ Nigcymku

& CoHsilyHa cucTema — MiaHeTHa CUCTEMA, YTBOPEHA LEHTPanbHOK 30peto
CoHueM i Bcima HebGecHUMU Tinamu, Lo obepTatoTbCA HaBKOMO HbOTO.

& CoHue — Hanbnuxkya oo 3emni 3ops, Aka 3abesneyye i cBiTnoM i Tennom.

& Y CoHsiuHil cucTemi BusiBneHo 8 nnaHet: Mepkypiii, BeHepa, 3emns, Mapc,
Onitep, CaTypH, HenTyH Ta YpaH. Ix noainsioTb Ha 4Bi rpynu — nnaHeTu 3em-
HOI rpynu i NNaHeTU-riraHTn.

& Pik — Ue yac, NpoTAroM SIKOro nnaHeTta 3OiCHIOE MOBHMI 0GEpPT HaBKOMO
CoHus.

i

2
Yomy nnaHetn CoHAYHOI cucTemu, obepTtatoumcb HaBkono CoHusA, He
BiANiTalTb Y KOCMi4YHMIA npocTip? Ha ue 3anuTtaHHs gaB Bianosigb yce-
CBiTHbOBIZOMMI y4yeHun lcaak HbioToH. MpubnuaHo 300 pokiB TomMy BiH
BiZIKpMB 3aKOH BCECBITHBOIO TAXIHHA. 3rigHO i3 MM 3aKOHOM, yCi Tina npu-
TArytoTbCs M coboto. Cuny iIXHbOro NPUTAraHHA BiH Ha3BaB TSXIHHSM.
HblOTOH AoBIB, WO cuna NPUTAraHHs MiXk TinamMmum 3anexunTb Bif IXHbOI Macu
Ta BigcTaHi MiXk HAMUW. TakuM YMHOM CTano 3po3yMino, wo Bci nnaHetn Co-
HAYHOI cucTemun nepebyBatoTb Ha CBOIX OpbiTax 3aBASKM BENUYE3HIN CUni
COHSAYHOrO TsXKiHHA. Micaub TakoX YyTPUMYETBCA Ha CBOIN OpbiTi cunoto
3EMHOr0 TSXIHHSA.

3HaHHA 3aKOHY Aarno 3Mory KOHCTPYKTOpam CTBOPUTM i BUBECTU Ha opbITy
3eMni WTYYHi CynyTHUKKN, KOCMiYHI Kopabni, opbiTanbHi cTaHuil.

CTopiHKa epyauTa

CTopiHka npupogogocnigHuka
M -

MpoaoBx cBOI cnocTepexeHHsA 3a HeboM. YBeuyepi, nepeq 3axogom CoHus,
poslykan Ha Hebi BeHepy. 3anam’aTan ii po3TallyBaHHA BiJHOCHO HEpPYyXo-
MUKX Tin Ha 3emni. BigHoBM cnocTepexeHHs 3a BeHepoto yepes roanHy nicng
3axoay CoHus. 3BepHM yBary Ha SICKpPaBiCTb L€l NNaHeTw. Gy

e
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1. o akmx HebecHux Tin Hanexntb CoHue? MopiBHAn CoHue 3 iHLWK-
MW 30psSMM 3a po3Mipamu | TemnepaTtypolo.

2. Onnwn 6ygoBy CoHsIYHOT cuctemmn?

3. Ha gki rpynu noginsatotb nnaHetn CoHsvHOT cnctemmn? Hassu nna-
HETWN KOXHOI i3 LMX rpyn.

4. lLlo Take pik Ha nnaHeTiI?

5. Lo 3ymoBUNO nosisy BUCOKOCHOMO POKY B HALLIOMY KaneHaapi?

MEZEZ(RE W

30PSdHI CUCTEMHU — TAJTARTURU

Tucaui AckpaBux i Jeab MOMiITHUX 3ip, 1Mo ix 6aumMo Ha HeOi
He030pPOEHNM OKOM, MiJIbHOHU i MiIbApPAM CJAAOKIIINX, JOCTYIHUX
IJIs1 CIIOCTEPEsKeHb JHIIEe B MOTYKHI TeJecKoIu, 00’ e€IHYIOTLCA V
BeJIeTEeHChKi 30pAHI cucTeMU — 2anaKkmukKu.

- Hama I'amakTurka

Ha He6i icuyoThr MinbApAM rajakTHK, cepel AKHUX € i HaIa
I'anaxmuka, sky HasuBaioTh Mosounuii [llnax. Ha miuromy #Hebi Mmu
baummo ii HaWsCKpaBimly dacTuHy fAK cpibiscty cmyry (mai. 68).
Hawa lanaxkmuka — ye 6eaude3na 30paHa cucmema, y kit odbepra-
I0ThCs HaBKoJO IeHTpa 400 muapa 3ip.

TamakTKy YacTo 300paKyIOTh AK B0pPAHY CHUCTEMY Y BUTJIAMI
BeJIETEHCBKOT'0 MJIMHIISA, ¥ AKOMY 30Pi PyXaloThCA B ONHIN IIJTOIIMHI.
Hacnpaszi N'anakTuka mae cepuuny gopmy 3 giamerpom maiixe 300
000 cBiTIIOBHX POKiB, aJjie OiJBIIiCTh SACKPABUX 3ip PO3MIIyeThCA
TpubJU3HO B ONHIA IJIOMMHI, TOMYy iXx BHMAHO Ha Hebi AK TyMaHHY
cBiTIIY cMyry. 3BepHITH yBary, mio Bci sckpasi sopi (cysip’s OpioH,
Jle6iov, Jlipa, Open) posraioByioTbcsa y cmysi Momounoro Hlmaxy.

Man. 68. Hansackpasiwa 4YactnHa Halwoi anakTnkm



ENMNTUYHI

HEMNPABUIbHI

Man. 69. Tunu ranakTuk Man. 70. EaBiH a06n

Mogounuii Illaax — mioo ocHOBHY dacTuHy 3ip l'amaxTuxm — Haii-
Kpartie BugHO BoceHu. Iliei mopu poky BBeuepi BiH mepeTmHae HebOC-
XWJ V HAIIPAMKY 3 IIiBA€HHOIO 3aXOAy Ha IIiBHIiUHMI cxim. ¥ Taxomy
caMOMy HampAMKY Ha TepuTopii 3amopisbkoi i1 XepcoHcbKoi obJac-
Teit Teue [uinpo. Tox aAma yyMakiB, AKi OPOTATOM CTOJITh I3AUIU B
KpuMm mo cine i moBeprasmcsa Hasajn Hampukiuii Jjgita, MoJounmit
Ilnax y HukHIA vacTuHi [uinpa cayrysas moporoBkasom. Tomy i
caMa IIg AcKpaBa cMyra 3ip gmicrasa HasBy Yymauvrkuu Ilnax.

* Tunu ramaxTue

CeiT rajakTuk Haa3BUUYAWHO pisHOMaHiTHME. ¥ 1925 p. amepu-
KaHchKUH yueHnunn Ensin T['a66x (man. 70) kiaacupikyBaB ix 3a
30BHINIHIM BuUTJIsIAoM. BiH po3momiyiuB ralakTUKU HA TPU TUMIN: ein-
muuni, cnipanvhi Ta HenpaéuavHi (Mas. 69).

Eninmuunri zanaxkmuku MalOTh BHUIJISAL KPYriB UYMW eJimncis,
SACKPABICTh AKWX IIJIABHO 3MEHINTYETHLCA Bif IeHTpa OO0 Kparo.
CnipanvHi zarakmuKu CKJIAZAIOTHCA i3 IEeHTpa i KiJbKOX CIipaJib-
HUX PYyKaBiB abo rinok. [lo HenpasusivHuXx zaraxkmuk HaleXKaThb Ti,
II0 He MAalOTh YiTKO BHUPAXKEHOI'0 I[EHTPA I CUMEeTPHUUYHOI 00y 0BMU.

Haiackpasimoro y IliBHiuHiZT mniBKysai Heb0a rajJakTHKOIO
Tymannicte Augpomenu (mMas. 71). Ile cmipanbHa ramakTuka, AKY
MOJKHa cIiiocTepiratu Heo30poeHuM oxoMm. ¥ IliBaenHiii miBKyJi cio-
cTepiraloTh ABI HempaBMJBbHI TrajdakTuKm — Benuky MareaaasHoBy
Xwmapy (man. 72) i Many MarensmanoBy Xmapy.

- Illo Take TymMaHHOCTI

Mixx 30paAMU 3HAXOMATHCA PO3PiAKEHNI ras, IuJj, MarHiTHI mosad i
cBiTsioBi mpomeni Bix 3ip. Taki cykymHocTi rasiB i nmuay orpumaan
Ha3By mymanunocmi. I'a3u, 3 AKUX CKJIaJalOTbCcA TyMaHHOCTi, — Iie
BOJEeHb, I'eJIiii, a30oT, KUCEeHb Ta iH.

PospisHamTh, Kinbka BuAiB TyMmMaHHocTeill (Maja. 73). TemHoro

HAsWBAKTh TYMaHHICTb, y XMapax rasiB i muay saxKoi memae 3ip.

?‘71
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ARImo 70 cKJaAy TYMaHHOCTLI BXOAATH 30pPi, TO BOHA CBiTHUTHCA.
Bimomo momanm 150 ceimaux TymaHHOcTeli, AKi BigOmBaiOTL CBiTJIO
O0Ju3bKUX sAcCKpaBux 3ip. TemMHMX TyMaHHOCTeil B 'ajmakTuili moxxe
OyTu B THCAYi pasiB OinbIire.

Man. 71. NanakTtuka Man. 72. lanaktuka Benuka
TymaHHicTb AHOpOMeamn MarennaHoBa Xmapa

w7 Man. 73. Pi3Hi BUau TymaHHoCTel
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PogzpizugooTs TymMaHHOCTI ¥ 3a ixmimMm obpucammu, IO MOKHA
cmocTepiratu B TejlecKom. SIKITO BOHA MaJieHbKA 1 Ma€ IIpPaBUJbLHY
dopmy, To ii HasmBaIOTh nJaaHemapHow. Ha cboroaHi BigkpuTo #
mocaimkyernca moHany 1000 takmx TymaHHOCTel. Bingbpmricts 3
HUX Ma€ BUIIAL CJIa0KMUX, JieJBe IMOMITHHUX ANCKIB 3eJeHyBaTOTO
BiaTiaky. WHomHy i3 mmx TymMaHHOCTed He MOMKHa MO0AYUTU B
0iHOKJb.

#: (™ Diocymku

& Tucayi sickpaBux i nedb MOMITHMX 3ip, MINbAOHW i Minbspau cnabkiwmx
00’eQHYIOTLCA Y BENETEHCLKY 30PSAHY CUCTEMY — [anaKkTuKy.

& HaliackpasBilly YacTuHy Hawoi ManakTukn HasueawTb MonoyHuin (Yymaus-
knn) LLnsax.

& Po3pi3HAOTL TPU TUNKM ranakTuk: eninTUYHi, cnipanbHi Ta HenpaBUIbHI.

& O6’eqHaHHs rasis i NUy oTpuUManu Ha3By mymaHHOCMI.

o7

L\
ICHYIOTb Pi3HOMaHITHI cnocobu No3HavyeHb TyMaHHOCTEN. HarnowwmpeHiwmn
cnocib — NPUCBOEHHSA Ha3BU, ika BKA3ye Ha Cy3ip’s, Y SIKOMY TYMaHHICTb 3Ha-
XOANUTbCA. FACKpaBuM NPUKNagoM Moxe criyryBatu TymaHHicTb OpioHa, ska
" 3HaxoguTbes B cy3ip’i OpioHa. IHWKIA cnocib no3Ha4YeHHs nonsarae B TOMY,
Lo ob’ekTaM NPUCBOIOETLCS Ha3Ba, WO ONMUCYE iXHIiN 30BHILWHIN BUMa4. Ha-
npuknag, TymaHHicte Opna B cy3ip’i 3Mii Ha3MBaeTbLCA Tak TOMY, LLO Haragye
BEMKOro nraxa B NOMbOTi.

CTtopiHKa epyauTa

TymMaHHOCTI MOXYTb TakoX No3Ha4vaTuCh nitepoto M Ha yecTb paHLy3bKOro
ByeHoro Wapna Meccoee, skun xu y XVIII cT. i BuB4aB komeTtn. BiH yacto
nnyTaB TyMaHHOCTI 3 komeTamun. Tomy B 1781 poui Meccbe cknas nepenik
HaMMOKa30BILUMX TYMaHHOCTEN i 30PSHUX CKYM4YeHb, yKasaBLUKN iXHE Micue-
3HaxoKeHHs B Hebi, Wwob BiH cam Ta iHWIi acTpoHoMK BinbLue He nnyTanu
KomMeTu 3 iHwmnmKn ob’ektamu. TymaHHicTe Opna B 1horo cnucky dyna 16-1o,
TOMY oTpumana nosHavyeHHst M16.

a | n | n | v | a | w | n | a |

1. [o cknagy skoi ranaktnkm Hanexmtb CoHsiyHa cuctema?

2. Aki HebecHi Tina BXOA4ATb A0 CKragy ranaktuku?

3. Haseu Bngn TymaHHocTen. Ymm BOHM Bigpi3HAOTLCA MiXK cOB0t0?
4*. lLlo noTpiBHO 3HaTK, W6 PO3PI3HATN TUNK ranakTuk.

MTETVREW
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§20. BCECBIT I 10TO CKJIAJIOBI

- Illo Taxe Bcecair

Bceceim — 11e Bech CBiT, BKJIIOUHO 3 yciMa rajJjakTUKaMHU, 30PAMU,
mJaHeTaMM ¥ iHIMMMHM HeOecHUMU TijmaMu. BcecBiT He Mae Mex, xoua
e TSXKKO VABUTHU. ¥ BYKUOMY ceHci mig BcecBiToM maroTh Ha yBasi
CcBiT HeOecHUX TiJ i3 3aKOoHaAMM iXHBOTO PYXY ¥ PO3BUTKY.

CrkaamoBi BcecBiTy poararmoBaHi BKpall HepiBHOMipHO. 3HauHa ixX
YacTHHA 30CepeKeHa B OKPeMUX KOCMIiUHMX CYKVIIHOCTSX: raJaKTIH-
Kax i TymaHHOCcTAX. Bimcrami Misk oxpeMummMu o0’eKTaMmu 3a3BUYAil
BUMIipIOIOTH Y C6iMaA06UX pOKax, TOOTO 8i0cmanax, AKi ceimao 0osae
3a 00uH pikK.

HebecHi Tina, 3 akux ckjgagaerbca BcecBiT, BuBuae Hayka acmpo-
Homis. BoHa HamaraeTbcsa IOSCHUTH SBUINA i Ipoliecu, o BigOysa-
oThcA y BeecBiTi.

BceecBiT mocrifino posmmpioeTbes. Ile osHauae, ImMo BimcTaHi MiK
ACTPOHOMIUHHMU 00’€KTaMu 30iJIbIIyIOThCA. | Ie ABUINlE He Mae MeXK,
MpUHANMHI HAyKOBMX CBigueHb Ipo obMe:keHicTh BcecBiTy He icHye.
Orosx rpanuiii BeecBiTy, SIKIIO BOHM # iCHYIOTB, JIEJKATh JAJIEKO 38 MEXK-
aMM CydacHHX CIocTepeskeHb. PosmupenHs BcecBiTy mocTiiiHO mpHCKO-
PIOETHCS, i HEBiOMO, U1 3YIMIUHUTLCA BOHO KOJINCHL Y MaliOyTHHOMY.

« 3B’s30K mroguHu i BeecBity

JIfo/ICTBO 3aBiKIM 3aMHUCJIOBAJIOCH HAJl TAEMHUIIEID MMOXOMMKEHHS
KuTTsa 1 BeecBiTy. Big Hammux mpeakiB mo Hac gifinnio 6araro midis
i JlereH PO CTBOPEHHA CBiTY i moABY KuTTa Ha 3emiai. Tomy HeMmae
HiYOTr0o JWBHOTO B TOMY, IO BUEHi PidHMX YaciB i HAYKOBUX HAIIPAMIiB
BHBUYAIOTh BcecBiT i yHiKambHe IpHM3HAUEHHS JIOAWHU B HLOMY.
IIporsaasrom 6GaraTboxX CTOJIITH MEIIKAHIII 3eMJIi TparHyThb BimHaiiTH
JKUTTS IIe gech v BeecsiTi — Ha miaaHerax COHSYHOI CHCTEMH YU 11034
ii me:xamu, cepen 30PAHUX CBITiB.

Ilna awdunu xapakmepHa mpueana icmopis po3sumky, AKa €
Hegi0 e mMHOW0 wacmunow possumky Bceceimy. Posyminua maitbyTHBO-
ro jgoauau i BcecBiTy € CKJIaZHUM 3aBIAHHAM CYYacHOI HAYKH.

P

_._::' I
™ Digcymku
& BcecsiT Bkntoyae Bci ranakTukuy, 30pi, NNaHeTy Ta iHwi HeGecHi Tina.

& BcecBiT Takuii BENVKMI, LLIO MO0 MEXi BaXXKO YSBUTH.

@& IcTopisi pO3BUTKY NOAVHUN € HEBIA EMHOIO YacTMHO PO3BUTKY BcecaiTy.
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\, CTopiHka epyauTa

Y4eHi BUCYBalOTb PisHOMaHITHI rinoTesn (npunyLeHHs) noxoaxeHHsa Beec-
BiTY. BOHM HamaralTbCsl NOACHUTK, i3 YOro BUHWUK BcecBiT i Ak BiH HabyB
CyyacHoro surnagy.

HwuHi ocHoBHOMO rinoTe3olo noxoaxeHHst BcecBiTy € meopis npo Benukud
Bubyx, saxun Bigbysca noHaa 13 Mnpa pokiB TOMY 3 NoAanbLUMM po3LUNPEH-
HAM BcecsiTy. NpubnnsHo yepes 10 cekyHg nicna Bubyxy cdopmysanucs
YaCTUHKM, 3 SKMX CKnagarTbesi BCi HebecHi Tina Bcecsity. binbwicTb 3ip,
nnaHeT YyTBOPUNUCS NULLIE Yepes AeKinbka COTEHb TUCAY POKiB nicns Benu-
Koro Bubyxy.

IHWOtO rinoTe3oto noxoaxkeHHst BcecBiTy €, Hanpuknaa, meopis cmauioHap-
Ho2o Bcecegimy, 3a akoto BcecBiT icHyBaB Bi4HO 11 He 3MiHoBaBcs. [MpoTte
nicnst YeproBux BiAKPUTTIB Yy HayLi LS rinoTe3a BTpaTuia CBOiX NpubivyHm-
KiB. BMkopucToBytoun pagioteneckonu, yYeHi 3apeectpyBanu pagiowymMmm
Ha BCbOMY 30psiHOMY HeOi 1 BBaXatoTb iX Bigronockamun Benukoro Bubyxy.

a | n | n | v [ a | uw | uw | a |

1. Wo posymitoTb nig noHATTam BeecsiT?

2. HaBeaw npuknaam Tin, Wo cknagatoTb Haw BeecsiT?

3. Aki poamipu BcecsiTy?

4. Cknaam po3nosigb Ha Temy «Micue nioguHu y BeecBiTi».
5*. Alka ocHoBHa rinote3a noxoaxeHHs BceciTy?

NZEThRW

'§21. ACTPOHOMIA — HAYKA IIPO BCECBIT

Acmponomia (y mepekJiaii 3 I'pelnbKoi MOBU acmpo — 30pda i
HOMOC — B3aKOH) BHHUKJA y 3B’A3KY 3 MPAKTUUYHUMH II0TpedaMu
JIOOAWHU i € AysKe JaBHBOIO HAYKOIO, aKe MepIlli acTPOHOMIUHi 3amu-
cu paryiorbess XXI-XVII ct. mo H. e.

* YaBjeHHd JroauHu npo Beecsit

Hwuni Bimomo, mo y BcecsiTi, Kpim 3ip, icHye Ie 6araro iHmmx
KOoCMiuHMX TiJ Ta IXHiIX cucTeM — IJIaHET, acTEPOiZiB, KOMET, rajak-
TUK, TyManHocTeii. ToMy acTpoHOMEU BHBUAIOTh yCi 00’ €KTH, IKi po3-
TalloBaHi 3a MexaMmu 3eMJIi, Ta IXHIO B3aeMOLil0 MixX C00OIO.

CiaoBO KocMOC, SIKE MH YacTO BUKOPHUCTOBYEMO SAK CUHOHIM
BcecBiTy, y mepekaazi 3 rpenbkoi osHauae nopsdok. TobGto 1mie B
HaBHiil I'perrii Bueni poayminu, 1o BcecBiT icHye 3a JeaAKUMU 3aKoO-
HaMHu, TOMY Ha He0i icHye meBHHUII HOPAZOK. ¥ HAII Yac IIiJ CJIOBOM
KOCMOC aCTPOHOMM PO3YMiIOTh HAaBKOJO3eMHE I MijKIIJIaHETHE cepeji-
OBHUIIlE 3a Me:KaMlu aTMochepu 3eMJIi. \ T
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Bimomo, mio Bxxe 3a 3000 poKiB Mo H. €. eTHUIETCHKI JKepIli 3a mep-
IIIOI0 TOSIBOI0 HalsAcKpasimioi s3opi 3emHOT0 30psAHOro Heba Cipiyca
BM3HAYAJU Yac HacTamuA poanuBy piuku Hin. ¥V laBubomy Kurai 3a
2000 poxiB mo H. e. Bugumi pyxu CoHnda ta Micansa Oyam Tak gobpe
BHBYEHi, IIT0 KUTANCbKi aCTPOHOMU HependavaIy HACTAHHSA COHAUYHUX
i MicauyHUX 3aTeMHEHb.

* Mogei cucrtemMu CBiTy

TpuBaauii uac, nporarom 1500 pokiB, BBakaau, IO Hepyxoma
3eMJis poaTallioBaHa B IeHTPi BcecBiTy, a HaBKoJIO Hel o6epTaloThCs
naametru, Conme, Micanb. 3opi HaueOTO poaTaImioBaHi Ha cdepi, gaxa
obmexxkye Bcecsirt. IIio cucTemy cBiTy, AKa oTpuMaJia Ha3By 2e0yeH-
mpuuna modenv ceimy, 3alIPOIOHYBaB I'penbKuil yuenuit Kmasniit
IITonemeir y 150 porii mo H. e. (maa. 74).

Opuaum 3 nepmux moHan 500 pokiB ToMy IIi YSABJIEHHS CIIPOCTYBaB
noabcbKuit yueHuit Mikomaii Komepruk. Ilicasa TpumgmsaTu pokis
TPUBAJIMNX CIIOCTEPEKEHDb i 3aBAAKN CKJIAJHUM MATEMATUUYHUM PO3-
paxyHKaM BiH mOBiB, mio 3emJsd He IeHTP BcecBiry, a juiie ogHa 3
IIameT, IMo obepraroThcsa HaBKoao CoHudA. Ila cucrema oTpumaJia
Ha3By zeaioyenmpuuna (May. 75).

IIpore w™mwumysao 1mie 6araTo poOKiB, Iepmr HiK BigKpuUTTA
M. Konepuuka HaOyJio BusHaHHsA. [[Ja #oro migATBepa:KeHHsI TOTPio-
Hi 6ysau po6oru Tixo Bpare, mo cmocrepiraB pyx miaser, MoramHa
Kennepa, Axuil BiZKpuUB 3akoHU pyxy miaaHer, lamainzeo Taimimes,
AKUHA 3a AOMIOMOroi0 30ymOBAaHOTO HUM TejJecKoma 3po0uB OGaraTo
ACTPOHOMIUHMX BiIKPHTTiB.

B semna COHLE
MICALG B marc

I mEepPkyPIA IOMNITEP
BEHEPA CATYPH

Man. 74. I'peubknin yueHuin Knaegin MNtonemen
i MOro reoueHTpUYHa Modernb CBiTY

b~



B semnq COHLE
MicaLLs B marc

I mepxyPin ronmep

| BEHEPA CATYPH

Man. 75. Mikonan KonepHuk i noro renioueHTpnyHa mMogenb CBiTy

 MeToau i mpuaagu A BUBYeHHSA BcecBiTy

AcTpoHoMiss icTOTHO BiZpisHAeThCcA Bimg IiHIMUX TraJgysen
IPUPOAO3HABCTBA. B OCHOBi iHIMIMX MPUPOAHUYUX HAYK JEKUTH €KC-
nepuMeHT. Pi3UK UM XiMiK MOXKe IITYYHO CTBOPIOBATHU Pis3HI YyMOBM
M gocruimskyBaTH, SIK 3MiHA IIMX YMOB BILJIMBAE Ha Iepebir IeBHOI'O
mporiecy.

OcHoBa acTpoHOMIii — cnocmepeixcernHs. BuBuatouu cBiTJIO, III0 HAJZ-
XOAUTH M0 3eMJi Big HebecHUX CBiTHJI, aCTPOHOMH He TiJIbKH 3MOTJIN
BUBHAUNTH BificTaHI M0 HMX, HOCHiAWTH iXHi Hagpa, BUBUUTH IXHIO
OymoBy, a ¥ 3’sAcyBaju icTOpilo IXHBOI IOABM i PO3BUTKY.

MosxkHa ckasaTu, ITIO0 CydYacHa aCTPOHOMis yTPUMYEThCA HA TPbOX
«KHUTaX»:

1) morysKHa TexHiKa, TOOTO TeJeCKONIM 3 HalipisHOMaHITHINITUMUI

IOIOMiKHMMU IpPUJIaJaMU ¥ IIpUCTOCyBaHHAMM (MaJj. 76);

2) yca CyKymOHICTH BaKOHIB, ifelt i meTomiB GiswKu, ycTaHOBJIEHUX i

Po3po0JIeHNX 3a OCTAaHHiI TPUCTA POKiB;

Man. 76. Cy4yacHa TexHika onsi BuB4eHHs BcecBiTy ‘t'i;q.; ;



Man. 77. Cy4yacHa TexHika I HOBi TEXHOMOTIi Aal0Tb 3MOry BUNTH
3a Mexi 3emni Ta no4aTn NpakTUYHE OCBOEHHS KOCMOCY

3) yBech CKJIAOHUN i pisHOMAHITHHUII MaTeMaTHUYHUI amapaT y IIOE-
HaHHI 3 MOMKJIMBOCTAMM CYYacHOI OOUMCJIIOBAJIbHOI TeXHIKH.

CyuacHa acTpoHOMiA — AyKe PO3BHMHEHAa HayKa: y Hill iCHye moHan
JecATh HaOpaAMiB gocaimxenb. Tak, HebecHa MexaniKa TOCHiIIMKYeE PyX
HebecHUX Tija. Acmpogisuka BUBUAE XiMiUHUI CKJaM i BHYTPIIIHIO OY-
IOBY Ta IpUpOAy HeGeCHUX TijJ i ABUII. 30PAHA ACMPOHOMisS BUBUAE
OyzoBy HaImol I'alakTUKY ¥ iHININX 30PSHUX CHUCTEM.

JlroguHa AK po3yMHA icToTa 0CBOIOE 3eMJI0, 3MIiHIOIOUHM O0JUYUS
miIaHeTu. BoHa cTBopuJia CyyacHY TexXHiKy ¥ HOBi TexHoJorii, AKi
Jajgy 3MOr'y BHITH 3a MexKi Semui I mouaTwm HpaKTUUYHE OCBOEHHS
Kocmocy. Jlioguua BUHAINAA Y BIIKPUTHUN KOCMOC, 34iMiICHIJIA IIOCAAKY
Ha Micans, Kocmiuni 3oHau mocarau Mapca (mau. 77).

s g}; Nigcymku

& AcTpoHoMmis BMBYae HebecHi Tina, ixHI OyaoBY, NMOXOMKEHHS i B3aEMofito
Mixk coboto.

& OCHOBHWIA MeToA AoCHiaKeHb B aCTPOHOMIT — CITOCMepPeXXeHHS.

& Y cy4yacHiin acTpoHOMiIi iCHye MoHag OecATb OKPEMUX HamnpsiMiB HayKOBUX
gocnigXeHb.

g

\V_ﬁ CTopiHka epyauTa

BusHaueHHs BigcTaHi 4o 3ip 3aBxaun 6yno ogHMM 3 roffoBHUX 3aBAaHb acTpo-
Howmii. Y 1838 poui Tpyn acTpoHOMM (Y Pi3HUX YaCTUHaX CBITYy) yCrilLHO BUMI-
panu BiactaHi oo geskux 3ip. Ppigpix beccenb y HimewumHi Bu3HaumB Bia-
CTaHb [0 OfHiel i3 3ip y cy3ip’i Nlebigb. BuaatHuin actpoHom Bacunb CtpyBe
BM3Ha4MB BiacTaHb 4o 30pi Bern. Ha muci Jo6poi Hagii B MiBaeHHin Adpuui
Tomac 'eHaepCcoH BUMIpSB BigcTaHb A0 Hanbnmxk4oi Ao CoHus 30pi — Anbdn
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B cy3ip’i KeHTaBpa. IxHiin ycnix 6yB 3yMOBREHUIN TUM, LLIO 30pi, A0 KX BOHM
BUMiptOBanu BigcTaHi, nepebyBanu BigHOCHO 6nm3bko 0o 3emni. BusHaums-
LW BiACTaHi OO 3ip, y4eHi 3MOMNuK iX oxapakTepusysaTu.

a | n | n [ v | a | uw [ n | a |

1. LLlo BMBYae Hayka acTpoHOMIA?

2. fAki icHyBanu mogeni cBiTy? Y 4omy nonarany BigMIHHOCTI MiX
HUMK?

3. Hassu Bigomux T06i gocnigHukie BcecsiTy. Akui ixHiN BHECOK Y
MNOro BUBYEHHS?

4. Aki MeToaM OOCHIOKEHHS] BUKOPUCTOBYHOTH B aCTPOHOMIiI?

V=R EOW

§~22 OCBOCHHS KOCMOCY

« Ilpuaaagu aaa gocaigskeHHa HeOecHUX Tia i3 3emuri

Tu BKe 3HAEII, IO AJIS IPOBEAEHHS HaBIiTh IPOCTUX HOCHIIKEHD
OoTpiOHI mpmaagu: JdiHifiKa, TepMoMeTp, Tepe3u Toiro. Tax i maa
mocrimkeHHsa Heba crTaposaBHI BUeHi po3po0OMJIM ITPOCTI HpUJIaIN:
THOMOH, KBaJpaHT, acTpoJjsadiio (mana. 78). 3a iXHBOIO IOIOMOTOIO
OOCHiTHMKY BU3HAUAJIHK Miclle pO3TalllyBaHHA i uyac IepeOyBaHHSA
HeOecHUX TiJl HA HeOOCXMJIi.

s meTaabHOTO MOCTimKeHHA HeOeCHUX TiJl CTBOPEHO CHelliaJbHi
npuiaasu. IlepmiuM TakuM OPUJIASOM CTaB TEJECKON, HasBa SKOI'0
o3HAuUae «JAaJeKO0 AUBJIIOCA». Joro BuHAiimoB itamienp I'asmineo
Tamimeit 1609 pory (masa. 79). Temeckon I'amines Habau:KyBaB 300pa-
sKeuHsa Hebecuoro Tijga B 30 pasis.

CyuacHi ONTHYHI TeJecKoIn Habarato IOTY:KHillli, ajie HaBiTh 3a
IXHLOIO JOIIOMOTOIO JOCJiIKeHHS IPOBOAATHL IEePeBaKHO JUIIle BHOUI
1 3a O6e3xmapuoi moroau. HuHi BiKe cTBOpeHO mpuiaanu, AKi JaiThb
3MOT'y BuBUaTu HeOecHi Tijna i3 3emui 1misomo6oso (mai. 80).

Man. 78. Actponsabis (1) i keagpaHT (2) — Man. 79. lanineo raninen
NPoCTi Npunaan gaBHiX OocnigHKKiB Heba i Moro Teneckon "df-';;w



CrocTreperkeHHAME i3 3eMJIi JOCTiIKeHHs HebecHUX TiJ He o0OMeKy-
e€ThcsA. B ocTaHHE II'SITAECATHUPIUUSA CTBOPEHO HANPiSHOMAHITHIII IIpH-
cTpoi i mpmiaagu, AKi BUBYAIOTH HebecHi Tija, mepebyBaoum B KOCMOCI,
30KpeMa INTy4yHi cynyTHuKu (Majsi. 81), opbitanpHi cranmii (man. 82),
30HAY ¥ MiKIJIaHeTHi CTaHIIii.

3aBagxu iM cTajo Bimomo, 10 Ha moBepxHi BeHepu € piBHuMHN i
TopH1, YacTO CTAlOThCS BUBEP:KEeHHA BYJIKaHiIB, a B Haapax Mapca
icHyIOTH BeanuesHi samacu 3amMepsioi Bogu. KpiMm Toro, BoHU 1I1e 317ii-
CHIOIOTH TeJjie- i pamiosB’sa30K, iHPOPMYIOTEL HPO 3MiHM IIOTOAHM TOIIO.

Taxo:X cTBOpPeHO i BuBemeHO Ha OPOiTH TeJeCKOonu 3i cleliaabHI-
MU (poToKamMepaMu, 3a JOIIOMOIOI0 AKHX (poTorpadyrors HebecHi Tima.
3HiMKM, 3po0JeHI HUMHM, [JAlOTh B3MOTY JeTaJbHO PO3AUBUTUCS
MOBEPXHi ILJIaHET, acTepPOoiAiB TOIIO.

I3 cuBOi JaBHMHY JIIOACTBO MpPisijo HigHATHCA B HebO, IIOJIETITH B KOC-
Moc. BesmuesHunil BHECOK V 3OifiCHeHHs ITMX Mpiii 3poOuim Taxki BuUAaTHIi
ocobucrocrti, ax ). Kouzgpatiok i C. Kopoabos, K. ITioaKoBCBK ML,

M Man. 81. WTyyHi cynyTHMKn 3emni Man. 82. Opb6itanbHa cTaHuia «Mup»

)



Man. 83. KOpin Marapin Man. 84. JleoHin KageHtok

ITouaToK TPOHWUKHEHHIO JIOAWHUW B KOCMOC OyJIO TOKJIAAEeHO
4 xoBTHa 1957 pokry. ¥ meil meds Ha opbity 3emiui 0yJio BHUBEIEHO
mepminii mrTyuyHuii cynyTHuK. A 12 xBitHa 1961 pory szificHuaacsa
noBiuHa wmpisa gioxctBa. IOpitt T'arapirs (man. 83) Ha KocMiuHOMY
Kopabii-cynyTuuky «BocTok-1», 10 cTapTyBaB 3 KOCMOAPOMY
«baikonyp» (KasaxcraH), o0JieTiB HaBKOJO 3eMJIi i mpu3eMJanBCA B
samanomy patioHi. IToait TpuBaB 1 rox 48 xB micaa cTapTy.

Ilicna moapoty FO. I'arapina posmouaBes CIPaB:KHII «IIITypM» KOC-
mocy. IIopoky 306isiblryBajiacs KiJbKiCTh KEPOBAHUX ITOJIBOTIB, 3aIlyC-
KaJii aBTOMAaTHUYHi CTAHIIil I BUBUEHHS ILIAHET i IXHiX CyIIyTHUKIB.
Y 1965 pomi KocmomasT O. JIeoHOB BUIIIOB Y BiAKPUTHH KOCMOC.
A 1969 poKy eKima)k aMepMKaAHCHLKUX AacCTPOHABTIB IIiJi KepiBHU-
nreom Hima ApmcTpoHnra 3giticHuB mocagky Ha MicAmns i B3aB mpobu
MiCAYHOTO I'PYHTY.

Ha opb6iti SemJsi cTBopeHo opbiTanbHi cTamilii, Ha AKUX KOCMO-
HaBTHU TPUBAJMI dYac KHUBYThL i BUKOHYVIOTHL mochaimxenus. Cepern
TaKUX [JOCJHIZHUKIB KocMmMocy OyB i mam cuiBBiTumsuuk JleoHin
KaneHok — mepmuii KOCMOHaBT HesasekHol YKpainu (mas. 84). Bin
y 1997 porii pasoM 3 aMepUKAaHCbKUMHU AocaigHuKaMu 16 mi6 mpairio-
BaB Ha MKC opb6itanbuiii cranmii «Mup».

& [na gocnimkeHHs HeBecHUX Tin BMKOPUCTOBYIOTb Pi3HOMaHITHI crneuianbHi

npunagu.
& HOpin MarapiH — nepLumnin kOCMOHaBT Y CBITi, JleoHia KapgeHtok — nepLumii koc-
MOHaBT HEe3anexHol YKpaiHu. W
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\,~ CTopiHka epyauTa

3anyck nepLioro WTY4YHOro cynyTHuMka 3emni 6yno 3aiicHeHo 4 >XOBT-
Ha 1957 poky. CynyTHUK BaxumB 84 kr i MaB bopMy Kyni giameTpom nuwie
58 cm. YoTmpwn poBri aHTeHM nepepaBanu pagiocurHanu Ha 3emno. Tak
posno4vanacsa KocMidyHa epa.

HwHi KinbKiCTb CynyTHWKIB, BignpaBieHUX PisHUMMK KpaiHaMu Yy KOCMiYHWUN
NPOCTip, AyXe Benuka. BoHn 34iNCHIOTL padio3B’d30K Ta TENEBI3ilHI nepe-
Aadi. ICHYI0Tb CYNyTHUKK, 3a SSKUMW OPIEHTYIOTLCSA kKopabni B Mopi Ta niTaku
B HeBi. CynyTHUKN-PO3BIAHNKM BM3HAYal0Tb MicLie po3TallyBaHHSA KOPUCHUX
KonanwuH, gonomMaratlTb CKnagaTu NPOrHo3m norogu, BUSBAATUA pagiauinHi
3abpyaQHEeHHs Ha Hallil nnaHeTi ToLlo.
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1. Hassu npunagu, siki gonomaratoTb niogsm susvaty BeecBiT i3 3emni.

2. Aki npunagu BUKOPWUCTOBYIOTb ANA OOCHIMKEHHS HeBGecHMX Tin
3 Kocmocy?

3. Akunx ycnixiB gocarHyTo B gocnigkeHHi Bececsity?

4. Ha3Bn KOCMOHAaBTIB, AKNX TN 3HaELL.

NEZERhRW

h
:'.: HaB4yanbHUM NpoekKT
.

«Haw gim — CoHAvHa cucrema»

Mema: ysButn i 306pasmtn COHAYHY CUCTEMY.

LLlo6 cnnaHyBaTtu i BUKOHATK NPOEKT, CKOPUCTANTECHL NaM’ATKOK «AK npauto-
BaTW Haj HaB4YanbHUM MPOEKTOM Y rpyni», WO MICTUTLCS Ha C. 4 LbOro niapy4-
HUKa.

IMig Yac BMKOHAHHSA LIbOro NPOEKTY NOTPIOHO OTpMMaTH OA4MH Y Kinbka nepe-
NiYeHnx pesynbraris:

v/ MaritoHOK Ha BEMWKOMY apKyLli nanepy;

v' cTatuyHy mogenb COoHSYHOT cucTemu;

v/ AeMOHCTpaLilo 3a JOMOMOroK POoribOBOI rpu;

v’ BiIEOPONUK 32 PONbLOBOIO FPOKD, MYMLTMINbM.

[na BUKOHaAHHA NPOEKTY 1 OTPUMAaHHS OYiKyBaHUX pe3ynbraTiB cKopuctanTe-
cs NoTpibHMMK MaTepianamu 1 06nagHaHHAM 3 HaBeOEeHOro neperiky:

Habip KONMbOPOBUX OriBLIB, akBapernbHux apb, dnomacTepis;
Aekinbka apkywis A1, Habip KONbOPOBOro nanepy, apkywi A4;
Habip nnacTuniHy pisHOro Konbopy;
Habip KynbOK pi3HOro po3mipy 1 KOnbopy;
KIeWn, CKOTY, NNMKa CTpidKa, HOXNL, CKPIMKK;
doTokamepa, Bigeokamepa (MoxHa 3 MOBiNibHOro TenedoHy);
KOMM'tOTEP, MYNbTUMELIMHUI NMPOEKTOP.
Mig yac npeseHTauii NPOEKTY MPOAEMOHCTPYMTE BUIOTOBMEHI BRAcHOpPYyY
3acobun Hao4YHocCTi. 3a3HauTe, Yn BAANOCs BMKOHATU BCi 3annaHoBaHi 3aBAaHHSA
74 i JOCArTU METU MPOEKTY.
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Tema 1.
SEMJIF SK NNAHETA

HaBHi JOaM BBaKaau 3eMJIO0 HEPY-
xoMoOI0 1 mmmockoio. Ta HaBKoJOCBiTHI
IMONOPOsKi moBeau, M0 3emas Mae
kyaacmy gopmy. Pororpadii, 3pobieni
CYIIYTHUKAMH, IIO0JbOTH KOCMOHABTIB He
BaJINIINAN JKOTHMX CYMHIBIB IIMOJ0
mporo (maia. 85). 3 Kocmocy HalIa IIja-
HeTa BUTJAAAE 0i10-0JIaKUTHOIO KYJIElo
Ha TEeMHOMY TJIi.

Mar. 85. 3eMns B KOCMOGi Y mouaTKoBii ITKOJi B 03HAOMUJIN-

ca 3 2nobycom — modeanto 3emai. Bora

BUKOHAaHA vy dopmi KyJii, 110 o6epTaeThbcsi HAaBKOJIO oci. I e HeBumaj-

KOBO. AKe, Maouud KyJascTy ¢dopmy, 3eMasd Bech uac IiepedyBace B

pyci HaBKOJIO CBOEl yaBHOI oci. ¥ AUTHUHCTBi, MaOyTh, OaraTo XTo 3 Bac

rpascda gsuroi. Cmoragu mpo ii 00epTaHHSA SOIOMOMKYTH YABUTH, AK
e poouTh 3eMJisd.

Hackinbku Beauki posmipu marmroi miametu? 3eMasd — II’ATa 3a
posMmipamu niaanera ComauHOol cumcremMu. Pamiyc 3eMui cTaHOBUTH
6371 KM.

Y Consauwniii cucremi 3emusa 3a BigmanenicTio Big CoHIlA mepebyBae
Ha TpeTboMY MicIii, Ha BigcTaHi 150 MminbiioHiB KimomeTpiB. Ile ny:xe
BeJIMKe uncjo. ToMy acTpoHOMHM BHUPIIIMIN Ha3BATH I[I0 BEJINUYUHY
acmporomiunorw oduHuyero. Tensma CoHIIA AOCTATHBO AJA KUTTH
opraHismiB Ha 3emii. Ha cycigmix mmanerax Mapci it Benepi xurrtsa
HeMmae, 00 Ha Mapci gysKe xoJsiogHO, a Ha BeHepi sxapko.

IToBepxua 3emai HepiBHa. Ha wmiii € ropm, BuUCOUYMHU, PiBHUHU,
HIB30BUHU, a TAKOK 3aIIOBHEHI BOJOIO 3allafuHM, TOOTO MOPSA i OKeaHmu.

« Buyrpimuaa 6ymoBa 3em.ri

Bce posramioBane Ha 3emii — ropu, piuKu, MOpsA, OKeaHU — OiJIbIII-
MEHIII JOCTYIIHe AJisd BuBYeHHs. Habarato ckJjagmimie gociimg:KyBaTu

%y’ Te, 0 3HAXOQUTHCS BcepequHi 3emui, TOOTO ii BHYTDIIIHIO GYLOBY.
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Ta Ha cboromHi BiKe 3’JCOBAHO, IIO
3emns CKAAOAEMBCSA 3 MPLOX OCHO-
BHUX wWapis: 3emMHOl KOpu, maumii i
a0pa (mamn. 86).

30BHI 3eMIsa BKpHUTa TBEpHOI0 000-
JIOHKOIO — 3eMHOI0 Kopoto. i ToBIuHA
3MiHIOETBCA Bim 5—8 KM mim oxkeanHamu
mo 35—70 KM mmig maTepuKaMu.

ITlig 3eMHOI0O KOpPOIO 3HAXOAUTHCS
manmia Bemui. Ii ToBIIMHA 6IM3BKO
2900 kM. Temmeparypa MaHTIii Iepe-
oysae B mexxkax 1000-2500 °C.

IHeHTpaIbHOIO YACTHHOI 3eMHOI
Kyai e adpo. Voro pajiyc craHOBUTEH
npubansao 3500 kM. Agpo cKIagaeTh-
cd ImepeBakHO i3 3asiza. IIpumryckamTs,
1[0 B II€HTPAJbHil UacTHUHI Axpa gy:Kke
BHucoKa temneparypa (61u3pko 7000 °C)
i Hag3BMUYallHO BHUCOKUHM THCK. 3a
TaKUX BUCOKUX TEMIIEPATypU M TUCKY
PEUYOBHHU, 3 AKHX CKJATAETHCA SIPO,
nepebyBaOTh y TBepaomy craHi. Ha
moBepxXHi 3eMJi 3a TaKUX caMHUX YMOB
BOHU OyJju 6 rasyBaTHMU.

Y magpax 3emJui Bech uac BimOysa-
IoThbCcsA Ximiuni aBuma. IHKoam BOHU Man. 87. BynkaH
OPU3BOAATL OO0 YTBOPEHHA TPimuH i
PO3JOMiB y 3eMHi¥l KOpi Ta BepxHixX mapax maHTii. Uepes 1e cTaeTh-
csI BUBEP)KEeHH BYJKAHIB — BUKUIM Ha MOBEePXHIO 3eMJi mapis, mome-
ay % pimkoi poa:kapenoi macu (mas. 87). Hocmimxyroum ix, yueni
JisHAThCA OiJbINle IIPO BHYTPIIIHIO OYyAOBY i cKJag Semi.

Man. 86. BHyTpiwHsa 6yaoBa
3emni

b3y q, figcymku

& Mobyc — Le cTBopeHe NAMHO BinobpaxkeHHst 3emni, Lo nepeaae ii kynsc-
Ty hbopmy Ta o6epTaHHA HABKOSO BIIACHOI OCi.

[ lNopiBHAHO 3 iHWMMKW MnaHeTamu CoHaAYHOI cuctemun 3emMna Mae cepenHi
poamipu. [i pagiyc nopisHioe 6371 km.

& Y BHYTpILLHIN GynoBi 3eMni  po3pi3HAITb 3eMHY Kopy (TBEpAUiA 30BHILLHIi
Lwap), MaHTito (cepeqHin wap), pe4oBUHU AKOI NepebyBatoTb Y po3KapeHoMy
rasyBaTtomy 1 pigkomy cTaHi. A4po (BHYTPILHIMA Wwap) Mae HanBULLY Temne-
paTypy i BUCOKMIA TUCK. Mloro peydoBuHM nepebysatoTb y piakomy i TBEpaoOMYy

CTaHi. \ )
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lNepwa HaBKOMOCBITHA MogopoX, Aky o4vonmB ®epHaH MarennaH, pos-
noyanacs 1519 poky. [TaTb KopabniB, Ha sAKkMx Oyno 265 uneHiB ekinaxy,
BUPYLLMMKN Ha MOLLUYKM MOPCLKOro wwnaxy ao 6eperis IHAii. MopennaBui
YyCHilWWHO NepeTHynu ATNaHTUYHUI OKeaH, a NOTiM TM Ha LWNAXy Tpanumecs
HeBiOOMUIN OKeaH, SikMM eckagpa nnuena 99 ai6. MaHgpiBHMKaM nollac-
TWUNO 3 Noroaoto. YBech Lien Yac BoHa Oyna Ttuxa i ssicHa. Tomy MarennaH i
Ha3BaB HeBigOMUI okeaH Tuxum. NMpoTe 3aranom NoaopoXx Gyna BaXKKOH
i HebGe3ne4yHow. Y cyTuyui 3 mMmicueBMMM MellkaHuamMu MapiaHcbkux OCT-
poBiB MarennaH 3arnnHyB. Y 1522 poui gogomMy NoBEPHYBCS NULIE OAWH
Kopabenb 3 18 Mopsikamun Ha GopTy.

Kopabni Bupywanu Ha 3axig, a noBepHynucsa 3i cxogy. Tak y 1522 poui
NOOCTBO OTpMMarno nigTeepaXeHHs Kyndactoi popmm 3emni. HaBkonocBiT-
HS NOAOPOX AoBena, Wo 3emnsa mae dopMy Kyni Ta 3Ha4yHO BinbLui po3mi-
PW, HiXX BBa)kanu Ha Tou yac.

IMeHem MarennaHa Ha3BaHO MPOTOKY, WO 3€AHYE TUXUI | ATIAHTUYHWI

oKeaHu.

3 [ a | n | n | v [ a ]| uw | n [ a |
a 1. Haseu cbopmy 11 po3mipu 3emni.

3 2. lLlo Ha3nBaloTb aCTPOHOMIYHOK OAMHULED?

a 3. Onuwn BHYTpILWHIO Byaosy 3emni.

H 4. Ak nogn gisHanucs, wo 3emnsa kpyrna?

H 5*. Alke 3Ha4YeHHs1 ByNKaHiB Ansi Haykn?

]

¥'% ] NonpautonTe B rpynax

3Hangitb uikaBy iHdbopMaLito Npo Te, SK Noan B AaBHUHY YSIBNANW 1 306pa-
xanm 3emnto. OBMiHANTECS HEeto 3i CBOIMU OQHOKNACHMKaMM.

'§24. PYyXU 3EMJIL IIOPH POKY

OsHalioMJIeHHA 3 TJIOOYCOM HPOAEMOHCTPYBajo ToOi pyx 3emuri
HABKOJIO ii oci. 3a3HaYMMO, ITI0 el PyX Bi0yBaeTbCs MOCTIHHO 1 Mae
IeBHI HacIigKu.

- Hacaigku o0epranusa 3eMJi HABKOJO ii oci

IIpuragaii, Koau TU OPOILMKAIKAECII V MaIIMHI II0B3 OYAMHKM, Jepe-
Ba, TO 3HA€ThCA, HiOM pyxXxaloThcs BOHU, a He Tu. ILle ToMy, IO TH
pyxaelcsa pasoM 3 aBTomoOijsiemM. Tak camo Joam He BigdyBaioTh
pyxy 3emi, 60 pyxamwThCcs pasoM 3 HelO.
IToBumMii obGepT HaBKOJIO CBO€i oci Hallla ILJIaHeTa 3IiMiCHIOE 3a
w/" 24 ropunu. lle# BiApisok yacy mae Ha3By 0oba.
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Mu sBukIM 4yTH @ TOBOPUTH, 110 [EHESNISGCiar
—

’

Bpauini CoHIle CcXOAWTb, a BBeuepi
saxoauthb. Ty cTropony Hebocxuiay, mae
BOHO 3’ABJISAETHCS BPaHIli, Ha3MBAIOTh
cxomom. Bpeuepi mu 6Gaummo Coxiie
BiKe B iHmIomy micii — Ha 3axopni. Tam
BOHO 3HHMKA€E 3 IOJIA 30Py Ha JeAKuii
yac. IIpore B giiicaHocTti 1me He CoHIle
CXOJUTh i 3aX0IUTh, a 3eMJIsd, obepTa-
I0UMCh HABKOJIO BJIACHOI oci, migcras-
asge CoHIIO TO OAWH, TO iHINIUI OiK
(man. 88). Tobro B meBHHMIT mnepion
pyxy BeMui HaBKOJIO cBOeI oci oxuy 11 [RELEEL]

YaCTHUHY OCBiT/II0IOTH IIpoMeHi CoHIlsd, HRONCH]

a igmy — Hi. Ha ocBitneniii Cornem Man. 88.
yacTuHi 3eMJi TpuBae OeHb, a THM 3MiHa aHSA i Houi
yacoM Ha OPOTHUJIEKHOMY OOIl — Hiu. BMPOAOBX 400K

« O6epranna 3evuri HaBKOoI0 CoHILA

Hawm 3maeTncsa, mo S3eMs 3aJUNIAETHCSI HEPYXOMOIO, KOJIU CIIOCTe-
piraemo 3a pyxom HebGecHux Tiam — Conis, Micsansa, sipoxk. Hacuopaszi
K, AK i igmIi miaadeTu, BOHA pyxaeThbcsa HaBKoJyio COHIIA IO CBOIM
op0biTi, 110 He mepeTuHAETHCA 3 opbiramu iHmUX miaader. IIIBUAKicTH
nporo pyxy cdarae maikxe 30 Kkm/c. TobTo 3a wac, KOJIM TH He MOCIIi-
Ialouy POOHUINl ABa KPOKU, 3eMjsA Bcturae «mpoitum» 30 km! Opbita
3emyi Mae opmy ejimca — BUTATHYTOTO Koja (Maj. 89).

K T} B)Ke 3HaeIll, yac, 3a AKWI HaIla IJaHeTa POOUTH OLWH
HOBHUM 00epT HaBKoJ0 COHIA, HABUBAETHLCA POKOM. | TpuBae 3eMHUIA
pix 365,25 mobm.

Or:xe, 3eMd B KOCMOCI 3AilicHIOE BOAHOYAC ABa PyXu — obepra-
€ThCS HABKOJIO CBO€Ei oci i1 HaBKOoJI0 COHIIA.

3eMHAa Bich 3aB:KIM HaxuJeHa B OOUH OiK, TOMY COHAYHI ITpoMeHi
majaloTh Ha 3eMJI0 IIig pisHmM KyToM. A Ile o3HAauae, IO Hig uac
pyxy 3emai HaBKoJio COHIA HIPOTATOM POKY COHSUHI IIpOMeHi HepiB-
HOMipHO ocBiTaioloTh i HarpiBaioTh IliBuHiuny Ta IliBmeHHY miBKYy.Ii.
e € nprumHOI 3MiHM TP POKY, TPUBAJIOCTI MHA i HOUI.

Posrians mamioHok 89. Tu mobaumiil, 110 B YepBHIi Bick 3eMJIi CBOEIO
BePXHBOIO uacTuHOO nmoxuiaeHa g0 Condg i IliBHiuHA HiBKYJIA 3BepHEHAa
o0 HLOTO. ¥ Ileil wac B YKpaimi gito. ¥ rpynHi, HaBmaxku, Bick 3eMui
noxuieHa Bixg Conng i IliBmiuHa miBKyJIa OiIBIN BimmajieHa Bij HBOTO.
Tomy B YKpaiHi HacTae 3uMa, OHI KOPOTIIAIOTh, & HOUi JOBIIAIOTH.

Bina exBaropa meHb JOPiBHIOE HOUI 1 He BiguyBaeThCcA 3MiHA IIip

POKY. VP
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Man. 89. Piunni pyx 3emni HaBkono CoHus

Ha IliBaiunwnii i IliBgeHHMi mOJIIOCH COHAYHI IPOMEHi IIPOTIATOM
POKY IajaioTh IIOXMJIO, TOMY TaM 3aBXIN AYyKe XoJomHo (iHKoJau
remmneparypa csarae —80 ‘C). Ysumky Ha IliBHiuHOMY moJfoci TpuBae
Hiu, a BiaiTKy CoHIle He 3axX0auTh. TOOTO 3BMUHOI A Tebe 3MiHM THSA
i Houi Ha moJiocax He OyBae. Hiu i meHP TYyT TPHUBAIOTL MAaike IIO
iBPOKY.

T =
& 3emnsa ogHovacHo 0GepTaeTbcA HAaBKOMO CBOET oci Ta HaBkorno CoHus. [loba —
Yyac noBHoro obepTtaHHs 3emni HaBkoro cBoET oci. [lJobGa TpuBae 24 roamHu.

& >KuBi icToTM Ha nnaHeTi 3emns He BigyyBatoTb ii 06epTaHHS HaBKOMO OCi,

TOMY LLO pyXalTbCHA Pa3oM 3 HElO.
& 3aBasku Haxuny oci obepTaHHa 3emni B oguH Gik i pyxoBi HaLLoi nnaHeTu
HaBkono COHLSI 3MiHIOTBCSI MOPU POKY.

CTtopiHka npupoagogocniaHuka

Y pisHi rognHn gHsa CoHue He nuule no-pisHoMy OCBITAOE Tifla Ha 3emni, a i
HarpiBae ix Texx HeogHakoBo. lNepekoHalcs B LboMy Ha gocnigi. Tobi 3Hago-
6naTbeca 2 MoHeTn, BapTicTio 25 koninok. B 06ig, konn CoHue nocunae npsimi
NMPOMEHI i 30aETbCA PO3TALLOBaHUM MPSAMO HaZ roroBOK, MOKMNaan OgHy Mo-
HeTy Ha Jobpe OCBITNIEHOMY MicLi, a apyry Tpumaw y TiHi. Yepes niBroamHu Bi-
3bMKU 06MABI MOHETW B pyKY. Hackinbku Big4yTHOO € Pi3HULSA MiXX TENSIOM, sike
MOLLIMPIOETLCH Ha PYKY Bif KOXHOI 3 MOHET? [locnig noBTOpy Yepes 3 roguHu.
BinbLLOK Y/ MEHLLOO CTana Pi3HULUSA MK TEMAOM, HiXK Y nepLuoMy Bunagky? Ak
3MiHMnoca posTtalwlyBaHHs CoHUs Ha Hebi 3a Yac nposedeHHs gocnigy? 3pobu
BMCHOBOK, Y SIKOMY MonoXxeHHi Ha Hebi CoHue nocunae Ham binbLue Tenna.
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Haiigoslumi aexb y MiBHiYHIA niBKyni, a oTxe, i B YkpaiHi, — 22 yepBHs. Moro
Ha3nBalTb AHEM MiTHLOIO COHLIECTOSHHSA. Micnsa 22 yepBHS A€Hb NOCTYNOBO
3MEHLLYETbLCS, a Hid 36inbllyeTbes. Tak TpuBae 0o 22 rpyaHs. Liboro gHsa y
Hac HaWAoBLUA HiY i HANKOPOTLUMIA OeHb. Lle AeHb 3MMOBOro COHLECTOSIHHS.
3 23 rpyaHs HiY NOCTYNOBO 3MEHLLYETLCS, a AeHb 36inblyeTbes, i 21 bepes-
HS TX TpUBanicTb CTae ogHakoBO — Mo 12 roanH. 21 6epe3Hs — AeHb BECHSI-
HOro PiBHOAEHHS. € Lie OeHb OCIHHBOTO piBHOAEHHS. Lle 23 BepecHs.

a [ n | n | v | a | w | uw | a |

1. LLlo HasuBatoTb: a) goboto; 6) pokom?

. MosicHKU, YoMy AEeHb 3MIHIOE HiY.

. Homy BigbyBaeTbCsa 3miHa nip poky?

. Uu icHye BiAMIHHICTb Yy TPMBaNoOCTi OHSA | HOYi Ha TepuTopii YkpaiHu
BMITKY 1 y3umky? OBr'pyHTyITE CBOIO BiAMNOBIAb.

. MosicHM HepiBHOMIPHICTL PO3NoAiny COHAYHOro CBiTNa 1 Tenna Ha
noBepxHi 3emrni NPOTArom AHS i poKy.

HOWN

NI hR W

§ 25. MICAID — CYIIYTHHR 3EMJII. COHAYHI
TA MICAYHI SATEMHEHHSA

Bararo uyzoBmx cJiB Hammcano IHUCbMeHHHMKaMu npo Micams.
Horo HeomHOpasoBo 300pasuiIn XyAOKHUKM HA CBOIX KapTHHAaX.

@ Mpurapan, sxi HeGecHi Tija HA3MBAIOTEL CYIYyTHUKAMU ILJIaHET.

CyuacHa acTpoHOMisi gocArsja HeabMAKWX YCHiXiB y BUBYEHHI
mporo npupoaHoro cynyrauka 3emui. Ille maBui BueHi cTBepmKyBa-
Jiu, II0 BiH 00epTaeThCcs HaBKOJIO 3eMJIi i poOuTh IMIOBHUIT 00epT IIPH-
0JIM3HO 3a uac, SKMU HUHI B KajJeHZapi osHauae oduH Mmicauys. Binm
TaKoX 00epTaeThbCcsA HABKOJIO CBOEI oci, aje moBijbHilIe, Hix 3eMisd.
Mu 6aummo jguitie oguH O0iK (miBKysio) Micsaris.

Micanp — 1me HebecHe Tijio, IO PO3TAIllOBaHe HAMOJIMMKUE IO
3emui. BigcTanp g0 HBOTO B cepefHbOMY cTaHOBUTH 384 400 K.
Bararo e uu mano? IlopiBHAHO 3 TUMU BifcTaHAMH, III0 MU JOJIAEMO
Ha 3emuri, 1e 6ararto. IIIBuaKMil MOTAT 1[I0 BiACTaHb MOI0JaB OU IIPU-
0JM3HO 3a II’ATh MicaAniB. Paxera jeruts Bix 3emiai pgo Micams asi
mobu. Ilpore sAKIIo mOpiBHATH 3 BigcTaHAMH Bin 3emJi mo iHIIKHX
HeOecHUX Tij, HampukJan no CoHmA, To MicAns posTalroBaHUR
30BCIiM mOpsAA 3 HAIIO ILIaHETOI. 3ayBasKMMO, IO BiacTaHb Bif
3emui mo CoHIlg IMIBUAKUK IIOTAT IIOZoJaB Ou mpubiam3Ho 3a 165
POKiB.
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Tax camo, ax i 3emasa, Micaip
Mae popmy KyJii, aje ii posamipu B 50
pasiB MeHIIIi 3a po3Mipu HAIIOI IIJIa-
Hetu (Mai. 90).

Micans He Mae moBiTpAHOI 000-
Jgouku. ToMy BIeHb OT0 He3aXwuIle-
Ha IOBiTpAM IIOBEepPXHS HATrPiBa€Th-
ca o +100-130 °C, a BHOUi oxo0JI0O-
mxyerbess o —150 °C. Ha Bigminy
Bigz CoHmsa — posikapeHoi KyJi,

Man. 90. MNopiBHANLHI po3mipu . )
3emni (a) i Micsius (6) Micans — xoaomue HebecHe Tijo.

Toxmi 3BigKum OepeThbcs sCKpaBe
Mmicssune cBiTio? Micanb cBiTUTL HaM BigOuTuM Bij loro mosepxHi
COHAYHUM CBiTJIOM.

« Micauni dasu

Posrasaups wmamionok 91. Ha HbOMY 300pakeHO OCHOBHiI (hasu
Micama: moBuii Micanb, mepiia uBepThb, MmoBHUMIT Micsaib, ocTaHHSa
yBepThb. Ilig uac ¢asum moBoro Micsamsa ioro Ha Hebi He Buguo. Koau
Ha HeObl 3’IBJIAEThCA TOHEHbKA CKMOOYKA, BUTHYTA 3 IPAaBoOro OOKY, TO
KayKyTh, 1110 Micsams pocTe, i Ha3uBaIoTh itoro moJsionuM MicsaiieM, a6o
MOJIOZMKOM. ¥ MepIiii i ocTaHHIN uBepTAX MH 0aUYMMO IIOJOBUHY
mgucka Micamna sBigmosimHo 3 mpasoro Ta JgiBoro Ookis. IloBHWUit
Micans — me TpeTta ¢asa, mig yac SKoi MM KijgbKa AHIB 0aunMMO Bechb
auck MicdAns, ocBiTIIEHMHM COHAYHUM CBiTJIOM.

 CoHdguHi 3aTeMHEeHHSI

CoHsiuHiI Ta MicsguHi 3aTeMHEeHHS OTPUMAJIM HA3BY «HE3BUYHUX »
HebecHUX ABUIN. BoHM BimOyBalThCA BiJHOCHO PifKo, ajie PO IeHb
iX HacTaHHA BUEHi 3a3gajierigb MOBiZOMJIAIOTHE. ACTPOHOMHU TOTYIOTh-
Ccsd IO CIIOCTEPE’KeHb 3a 3aTeMHEHHAMHN, CIOPAIKAIOTh eKcHequllil B
Micisd, e ix moOpe BUIHO.

Hosun MNepwa MoBHWNI OcrTtaHHs
Micaub YBEPTH Micaub YBEPTH
¢ N Man. 91. 3miHa a3 Micsus



CoHAUYHe 3aTeMHEHHS Bif0OyBaeThCs BIEHD,
koau CoHIle sICKpaBO Cs€, ajie 3HeHallbKa Ha
MpaBy YacTHUHY COHAYHOTO [OUCKA HAIIOB3a€
yopHa IJasAMa, AKa i3 yacoMm 30iapmiyeTncs i
sarynse Conme (man. 92). Tax BimOyBaeThcs
IIOBHe cOHA4YHe 3aTeMHeHHsA. Ha micui Conilga
BU/HO IIOBHUM UYOPHHUII AUCK, OTOYEHUI CPio-
HUM canBoM. Hamaxkawi TempsaBor 3Bipi i
ITaXy 3aMOBKAIOTh, 0araTo POCJIMH 3ropTa- Man. 92. Burnag
IOTb JucTA i KBiTku. TpuBae saTeMHeHHs  COHUS Y 4ac MoOBHOO
KIIBKA XBUIIMH. COHSIYHOIO 3aTEMHEHHS

IIpuunHOIO COHAYHOTO 3aTeMHEeHHs € Micalnp, IKMHA Ha KiJIbKa XBU-
JUH posTamioByeThcsa Mik 3emiero i CoHmeM Ha oxmiii jgimii i Tum
caMHM 3aTbMapioe coHguHe cBiTao (Maia. 93). 3arembenHs CoHila
O0yBarOTh MOBHUMH II yacTKoBuMH. lIpoTssrom pory Ha 3emJi BimOyBa-
€ThCS IIOHaIMeHIe ABa 3aTeMHeHHs COHIIS, ajie He OljIbIlle HidK I’ ATh.

* Micayni 3aTeMHeHHA
MexaHisM MicIuHHX 3aTeMHEHBb cXOKui Ha coHsauHi. CoHIle, 3emMJd
i Micamp Te)X poO3TaIllOBYIOTBHCS Ha OAHil JiHii, TiIbKU Temep 3eMJid,
sHaxogaunchk Mixk Conriem i Micsalem, ImepexoInIioe COHAYHI IIpoMeHi, i
OpY TOBHOMY MiCAYHOMY 3aTeMHeHHi Ha MicAllb BOHM He HMOTPAILIAIOTH

(mai. 94).

3emns

CoHuge

Man. 93. Cxema COHAYHOro 3aTeMHEHHs

MNiBTiHb

3emns

Micsaub @

Man. 94. Cxema MicA4YHOro 3aTeMHEeHHS
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* fABuma npupoau Ha Micsami
Yepes BiacyTHicTs Ha MicdAli moBiTps, Ha HLOMY HeMae Hi BiTpYy,
Hi iHIIMX MOTOZHUX SABUIN, AKi BigOyBaroThbcsa Ha 3emuai. Came uepes
BifcyTHicTh moBiTpa Ha MicdAlmi Hemae HiAKMX 3BYKiB, amyKe B 0e3II0-
BiTPSIHOMY IIPOCTOPi 3BYK He IOMINPIOEThCA. T0oOTO AKOM JrommHA
morpanuiga Ha Micamnb, To Hiuoro 6 HaBKpyru He mouysa. Hebo Tam

YyopHe He TiJIbKY BHOUi, a I yaeHb, a 30pi Ha HbOMY BUIHO I1iJ104000BO.

$ Nigcymku

& Micsaub € NpUPOAHUM CynyTHUKOM 3emri.

& dasn Micaus — Le 3MiHM BUAMMOI i3 3emni oCBiTNeHol YacTuHM noeepxHi Micaus.

& BupisHaloTb 4oTMpM HauronoeHiwi dasm Micausa: Hoeuid Micsub, neplua
yBepTb Micsusa, noBHun Micsaub, ocTaHHs YBepTb Micsus.

& CoHsYHe 3aTeMHeHHs — siBuLLe, konu Micsub nepebyBae mixx 3emneto i CoH-
LeM i YaCTKOBO YK NMOBHICTIO 3aKpUBaE Big HAC COHAYHMIA OUCK.

& MicsuHe 3aTeMHeEHHs — aiBULLE, konu Micsiub noTpannsie y TiHb 3emni.

CTopiHka npupoagogocniaHuka

3aedaHHs: NpoBeamn cnoctepexeHHs 3a pasammu Micsaus.

YNpoOoBxX KaneHaapHoro Micsiust 34iNCHION CMOCTEPEXEHHS 3@ MPUPOAHMM Cy-
NyTHUKOM HaLoi nnaHetTn Micauem. Akwo TBos poanHa mae 36inbLuyBanbHi
npunagun, ckopuctancs HuUMn. PesynetaTtin cnoctepexxeHb gikcyn y 3owmnTi. Ha
nigcTaBi ogep)aHUx pe3yneraTiB 3'scyi, y ski gHi Micaub nepebyeae y TBOIl
MmicueBocTi y ¢hasax: 1) HoBoro Micsus, 2) nepwoi 4uBepTi Micausd, 3) noBHO-
ro Micsaus, 4) octaHHbOI YBepTi Micsaus. MNMpoBogsyn CNOCTEPEXEHHS, 3BEPHU
yBary Ha Te, Wo Ha noBepxHi Micsius € 6inbLu sickpaBi i TbMSHILWI OiNsHKA. 3Ha-
NOn LbOMY MOSICHEHHSI, CKOPMCTaBLUNCL AOBIOKOBOMO NiTepaTypoto.

Y .

Y CropiHka epyauTa
Y 1959 poui HeBuanmun semnsiHam B6ik mica4Hoi noBepxHi cdoTorpadysana
pagsHcbKka aBToMaTMyHa cTaHuis «JlyHa-3». A Yepes WiCTb poKiB Ha NOBEpPX-
HIO Micdausa onycTmnachk iHWwa aBToMaTMyHa CTaHuis, ska nepegana Ha 3em-
nto 306paxkeHHs horo noBepxHi (man. 95).

Man. 95. Mica4Ha noBepxHs
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3HaYHUM OOCATHEHHAM Y OOCHIOKEHHI NPUPOAHOro cynyTHUKa 3emni ctano
Te, WO aMepuKaHCbKi KOCMOHaBTM nobyBanu Ha Micsui. BoHn BcTtaHoBUNK
npunagn 4ns noganblumMx AOCHioKEHb, Y3Ann Npobu MiCAYHOro I'pyHTY 1 no-
BEPHYNUCb Ha 3eMrto.

Biatenep Bigomo, wo Ha Micsaui € piBHUHW, HEBUCOKI ropy Ta 3anagunHn. Han-
OinbLwi piBHUHKU Ha Micaui HasmBatoTb MopsamKn. CknageHo HaBiTb kapTy Mics-
us, oe € Mope Jowis, Mope Cnokoto, OkeaH Byp Ta iHLwi.

a [ n | n | v | a | w | uw | a |

1. HYomy Micaup «cBiTUTE»?
2. Haseu dhasn Micausa. Onuwmn doopmy Micaus y KoxHin 3 cas.
3. Yum nosicHoeTbes 3MiHa a3 Micaua?
4. flka NnpnyYnHaA COHAYHMUX MICAYHMX 3aTEMHEHDb?
5*. KopucTtytoumch ogaTkoBuMM okepenamm iHgpopmadii, cknagu pos-
noBiAb NPO AOCATHEHHS NOAVHU B gocnigkeHHi Micsus.

NEZ=RE W
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§26. CII0COBH 30BPASKEHHS 3EMJII

Hisnarounch genayi Oinbirte mpo ¢opmy ¥ posmipum 3emii, Jomu
HaMaraJirics SSKoOMOra TouHiIire ii 300pasuTu. A OCKLIbKM HaIlla ILJIaHeTa
KyJISCTa ¥ Ma€ BeJIMKi pPO3MipH, JOBEJIOCS IMIYKATHU CIIOCi0, AK 300pasuTu
3eMJIiI0 B 3MEHIIIEHOMY BUTJISAI.

Tina BeJMKUX PO3MipiB, HAIPHUKJIAL TPUIALSATUIIOBEPXOBUIl OYIMHOK,
HEeMOXKJINBO 300pa)kaTH B IIOBHY BeJHMUNHY. TOMY apXiTeKTOp CIIepIry
poOUTHL BMEHITIEHY KOIiI0 OyIWHKY, I1T0 Mae Ha3By MakKeT. | 3MeHIIeHHs,
Hanpukiaan y 50 pasiB, cTocyeTbcs BCHOTO, IO € HAa MaKeTi, — CTiH,
BiKOH, ABepeii ToIjo. 3eMJs Moxke OyTu 300pakeHa Ha ryodyci ta xKap-
rax v 100 000 pasiB meHII010 3a ii miticHi
poamipu. ¥V cTiBKM camo pasiB OyayThb
MEHIITMMHU Bci 300paskeHi Ha Hi# Tina.

MiBHiYHUN
noJstoc

+ Illo 300paskeHno Ha raodyci

Ha rio6yci uiTko BUAHO Bich, HABKO-
JIO AKOI obepTaeTbca Kyuas (main. 96). Ta
Hexal y Tebe He CKJALeThCAd XNOHEe YsB-
JeHHS, 0 3eMJIsI MAa€ BCepPeauHi CTpHU-
sKenb. IIpocTo imakie Ha Momesi He
MOKasyKeIll, AK 3eMJs IMOoJeHHO obepra-
€ThCsI HAaBKOJIO CBO€EI OcCi, BHACJTIILOK UOT0
HiY 1 JeHb 3MIiHIOIOTHL OHE OJHOTO.

Ha rao6yci mosxkHa 6aunTy MicIid, ge
Bich BXOAUTH Yy KYJIIO i BUXOAUTL 3 Hel Man. 96. [Mo6yc — Moaens
(max. 96). IIi wmicma Do3HAYAKOThH 3eMmni \ V%

\[liBoeHHMI
nonioc

iQCTaBKa
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ITieniunuil i Iliedennuil zeozpagiuni noarocu 3emni. Ilocepenuni
riobyc Mae cyuisbHy Jinito. Ile ekeamop 3emni — yaBHa JsiHig, aka
OinmuTh Haly 3eMJIio Ha ABi piBHI miBKymi. ¥V BepxHill miBKyIi pos-
rarmoBauauii IliBHiunmii moJuaioc Semii, ToMy ¥ HOiBKyJI0 HasBaau
IlisHiunoto. BigmoBigHo apyra miBryJis 3BeThbesa 1liBaeHHOIO.

I'1obyc — Momenb Pi3HOKOJILOPOBA, alKe KOMKHIMA 00’€KT Ha HbOMY
MMO3HAYEHO MeBHUM KojabopoMm. Tak, Bomoiimu (piuku, Mops, OKeaHM)
Ha T1JIo0yCci MIO3HAYalOTh CHHIM KOJLOPOM, TOPHM — KOPHUYHEBUM.
CeiTaimii BiATiHKKM CHHBOTO IepefaloTh MEHINY TIJIMOMHY BOJOMM,
a cBiTJimmi BiATIHKM KOPUYHEBOTO — MEHIIy BUCOTY Tip. PiBHMHN
MMO3HAYEHO B3eJeHUM KOJbOopoM. JlOoCTaTHLO MHOTJISAHYTH Ha TrJobyc,
1100 0e3MOMUJIKOBO BU3HAUUTH, IO CYXOMOJY Ha HAIIil IJIaHeTi 3Ha-
YHO MEHIIIe, HidK AiIAHOK, YVKPUTHUX BOLOIO.

Benuki ginaHKM cyXomoiy, BilOKpeMJIeHi ogHAa Bifl omHOI BomaMu
OKeaHiB, reorpadu HasBalu mamepukamu, abo KOHMUHeHMaAMU.

@ Mpwrapgan, axi Tu 3HaeII Ha3BU MaTepHUKIB 1 oKeaHis.

Oroxx maTepukiB Ha 3emuri mricth: €Bpasisa, Adpura, IliBHiuma
Awmepuka, IliBgenna Amepuka, ABcrpatisa, Aarapkruzga. Cyxomis Ha
SeMui HOmiNAIOTH Ife M Ha YaCTHHHU CBiITY, AKHX TAKOM IIiCTh:
€Bpomna, Azia, Appura, AmMepura, ABcTpainis, AHTapKTuga. 3BepHU
yBary, Io ABi YacTuHU cBiTy — €Bpoma i1 Azisg — po3miIineHi Ha omHO-
My MaTepuky €Bpasid, a gBa marepuku — IliBmiuma Awmepuka i
IliBgerna AMepuka — YTBOPIOIOTh OLHY YaCTHUHY CBITY — AMeEpHKY.
HasBu pelnTu MaTepuKiB i yacTuH cBiTy 30irarmoThbcs.

Mu xuBemo B €Bporri, 1110 po3MillleHa Ha MaTepuky €Bpasid.

Came ry1o0yc mae HAWMIOBHIiIIE YABJIEHHS IIPO MicIle po3TalllyBaHHs
MaTepuKiB i oKeaHiB. Tak, Ha HHOMY MOJKHa 0aYUTH, e PO3TAINOBAHI
Tuxwuii, Atnantnuanii, Iagificekuii i IliBaiuauit JIbomoBuTHiI OKeaHU
i AKi KOHTHHEHTH BOHM OMHBAaIOTh. KpiMm Toro, Ha riod0yci mosHaueHo
me Oesnaiu pisHMX 00’¢KTiB: MOps, piuKuM i o3epa, OCTPOBU, I'Opu I
piBHMHM, HAWOIIBLIIL MicTa cBiTY TOIIO.

+ CxosxkicTh i BiTMiHHICTh KapTH 3 IJI100yCOM

I'mobyc — 1me o0’emHa Mojeab 3eMJi, Io mepenmae ii dopmy.
A kapma — ye 300paxcenns 3emHoi nosepxHi Ha naowuni. Kapru,
Tak caMo fK i rimo0ycu, BHUTOTOBJISIOTH 3 AOTPUMAHHAM MACIITa0y.
Yeci 300paskeHHd, 1110 € Ha riao0yci, MOKHA 3HaiiTH i Ha Kaprax. lo
TOTO »K 3 KapTaMu 3py4YHiIlle IIpaIioBaT, Hi’K 3 raodycamu, ix Jeriie
TPaHCIOPTYBaTH.

Kaprtu 0yBaioTh Halipi3HOMAaHITHIIIi: KapTH CBiTY, KapTH IIiBKYJb,
KapTu MaTepHuKiB i oKeaHiB, kapTu KpaiH, KapTu obJjacTeii, paiioHis,

w/“” KapTu 3aloOBiTHUKIB, MicT TOIIIO.

[ 9a )



3i0paHHA KapT, 110 MAlOTh CHiJIbHEe
NpU3HaAUeHHs, Ha3WBAIOTh AMAACOM.
Hanpurkaan, maiizke B KOXKHOTO aBTO-
Mo0isicTa € aTiacu gopir.

Ha npakTuuynoMy 3aHATTI MU OyIeMo
03HAMOMJIIOBATHCA 3 (DiBMUHOIO KapTOIO
Vkpainm Ta (ismyHOIO KapTOIO CBITYy.
SHaiigu 1l KapTa Ha (Qopsaiax IbOro
MiAPYyYHUKA M YBAXKHO POSIVISHD iX.

Ha ¢isuuniii kapri YKpainu 6auu-
Mo, 10 YKpaina mae Buxinm mo Yopnoro
i AsosBcekoro mopiB. Ha kKapri Taxosx
300paskerno ¥ mignmcamo Kpumcwbki i _
Kapnarcwki ropum, piBHMHU, 06ararto tioairs i TR ERRRRTED) s Posals v Ve
pivoOK, BeJMKi MicTa HAIoi Aep:KaBHU.
Hai6inbimmumu piukaMu, IO TeUYYTh
TepuTopiero YkKpaiuu, € JHinmpo,
Huicrep, IliBgenunii i 3axiguuii Byr,
CiBepcbikuit JloHens Ta iH.

Ha Qisuuniii xaprti cBiTy MoKHA I00AUMTH MATEPUKU, OKeaH! U
MOPsI, HAMOLIbIII piuKy, ropy, PiBHUHM, BeJIMKI MicTa cBiTy I 111e 6e3iiu
iHIIIMX 00’€KTiB.

Man. 97. Atnac — 3ibpaHHsi kapT

: MNigcymku

& [Mobyc — o6’eMHa KynsacTa Mofernb, 3MeHLLeHa Konis 3emni 3 HaHeceHUMM Ha
Hil 306paKeHHAMM. YCi 300paKeHHSA BUKOHAHO 3 AOTPUMAaHHSAM MacLuTaby.

& [eorpacpiyHa kapTa, abo mana, — 306paeHHs1 3eMri YN OKPEMUX TePUTOopIN
3eMHOi MOBEpPXHi Ha NNOLLMHI. Ha kapTax Tex BUTpumMaHo mMacLuTtab.

CTopiHka npupoaogocniaHuka

lpakmu4yHe 3aHsTMms. 3HaXO4XXeHHs1 Ha KapTi Ta rnobyci ekBaTto-
pa, nonwciB, NiBKynb, MaTepukiB i 4acTuH cBiTy, reorpadiyHmx
06’eKTiB.

3aedaHHs 1. 3Hanam Ha kapTi CBiTy Ta rmobyci nontocu, ekeaTop, MiBKy-
ni. 3Hanaw, y akin niskyni — y MiBHiYHIA um TNiBOEHHIM — po3TalloBaHa Halla
aepxasa YkpaiHa.

3aedaHHs 2. 3Hangun Ha KapTi CBIiTY 1 rmMobyci MaTepukn i YaCTUHK CBITY.
3a 306paxeHHsaAMN Ha rmobyci 3'aCyi, AKMA MaTeEpPUK HaNBINbLUWIA, a AKUN —
HaNMeHLLINIA.

3aedaHHs 3. 3Hanam Ha kapTi YkpaiHu reorpacdivni 06’ektn: Kpumcbki Ta
Kapnatcbki ropu, piuky OHinpo, HopHe 1 A30BCbke MOpPS, OOHY 3 PIBHUH.
3aedaHHs 4. YBaXHO pO3MMsAHYBLUN KapTy YKpaiHu, BU3HaY, YOro B HaLLii
Aepxasi GinbLue — rip, BOOOWM YM PiBHUH. Y«iy;f



-

i

\,~ CTopiHka epyauTa

KapTtn niogn novanu BUroTOBMATU Kiflbka TUCSY POKIB TOMY. 3BMYANHO, BU-
rnsag nepwmx KapT i cnocid iX BUrOTOBMEHHS BiAPI3HAOTLCS Big CyyYacHMX,
YacTo KapTa icHyBana B oAHOMY ek3eMmnnspi. Matepianom ans BurotoeneH-
HSA KapTu B pi3Hi Yyacu crniyryBanu Gepecta, CpibHi Yn OPOH30BI MAACTUHKM,
TKaHWHa. HWHi y BENWKi KiNbKOCTi KapTu BUTOTOBMSAIOTL i3 nanepy, KapToHy
Ha cneujianbHux dpabprkax. Ta nepLu HixX BUrOTOBNATU BYAb-AKY KiNbKiCTb KO-
nin kapT, Tpeba BUrOTOBUTU Ty OAHY, 3 AKOI Lie 6yayTe pobuTtu.

€ Taka npodecia — kaptorpad. Jltogm uiei npodoecii y ceoin poboTi Bukopuc-
TOBYIOTb MaTepianu Bige03MOMOK, dhoTorpadyBaHHs, UMPPOBI 1 TEKCTOBI
AaHi, pobnAaTb BUi3an Ha o6’ektn. LWo6 ycnilwHo npautoBatn kapTorpadom,
Tpeba ByTV CXxunbHMM OO0 KOMITKOI npadi, sika noTpebye yBaXHOCTi, NOCUAL0-
YOCTI, aKypaTHOCTI.

[isHatnca npo icTopito reorpadiyHMx KapT MOXHa i3 LikaBuMX HayKOBO-
NONYNAPHUX KHWT.

a | n | n | v [ a | w | uw | a |

. Aki cnocobu 3o06pakeHHsA 3emni Tobi Bigomi?

. LLlo cninbHOro ta ynm BigpisHATLCS rnobyc i kapta?

. Ak Ha KapTi No03Ha4alTb ropu, PiBHUHKU, OKeaHu, MOps, PiYKN?

. Hasewn i 3Hangun Ha KapTi MaTepurkm i YaCcTUHK CBITY.

b WN =

. 3Hangu Ha KapTi YKpaiHu MicUeBICTb, Y K TM npoxumBaeLl. Haseu

NEZEvhR W

1T reorpadiyHi 06’exTn.

6*. Cknagn posnoBigb Npo oanH 3 00’eKkTiB, HAHECEHUX Ha KapTy 4u
rnobyc, oo skmx Tobi BOanocsa 3giicHUTM nogopox. Moginues 3
OAHOKIMAaCHMKaMn CBOIMWN BPaXXeHHSIMM Bif L€l MaHOpPiBKN.

'§27. I'PYHT, I0T0 3HAYEHHS. YTBOPEHHS I'PYHTY

+ 3HAUEHHS I'PYHTY

[PYHT — Ile He JIAIIE YaCTHHA TBEpHOi 060J0HKK SeMmii, mo sKiit

MU XOAUWMO, Ha AKi#l 3BogmMo cBoi Oyauuku. Ile 1mie i 3KUTTEBO BaK-
JIMBa YACTHHA 3eMHOI moBepxHi. I PYHMOM HA3UBAIOMb 6EPXHII NYX-
Kuilt podwuuil wap 3emai, 0e pocmymbs POCAUHU | HUBYMb MEAPUHU.

Xou AKUMH 0 IIIIPHUME BUIABAJNCA HaM OKpPeMi HiIAHKY I'PYHTY,

Mi)K TIOTO UYaCTMHKAMM 3aBXKIN € IPOMiKKM, 3aIOBHEHiI HOBiTpaAM i

Bogmoto. Ile mae BakaWBe 3HAYEHHS IS JKUBJEHHS POCJWH, NUXAHHSA

TBApUH — MEIIKAHI[IB I'PYHTY. 3aBAAKN HASIBHOCTI Y I'PYHTI IMOKUBHUX

PEYOBUH i BOJIOTH POCTYTH i PO3BUBAIOTHCS pocanuu. TBapuHM i Jrogm-

Ha moigaoTh pocauHu. OTiKe, Big I'PYHTY 3aI€KUTh iCHYBAHHS 1 POCJIIH,
w/“” i TBapuH, i JIOOUHN.

(Sos A
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« Ckaang rpyHTy

3a J0IOMOTO0I0 eKCIIEPUMEHTY i CIIOCTEePEKEeHHS MOYKHA JOCJIIian-
THU CKJAL I'PYHTY.

Hocnio 1.Tpyary I'pyHTY KJIaAyTh Ha AHO XiMiuHOTO cTakaHa
i mMIBMAKO BaIOBHIOIOTH HMOTO OO HOJOBHMHU Bomoio (maa. 98, 1).
CrocrepiramTh, AK 3 I'PYHTY BUIAIIAOTHECSA myxupIli rasy. Ile Bumi-
NA€ThCA MOBiTPA, 60 MyCTOTH, V¥ AKUX BOHO ImepedyBaJsio, 3aIOBHIOE
Bozma. OT:ke, y CKJaLi TPYHTY € nogimps.

Mocnid 2.TpyHT NIpOXKAapOOTh y BIIKPHUTiii MeTaneBiil mocyauHi
i TpUMAaIOTH HaJ HEIO0 XOJOJHUH CKJIAHUN UM MOPIEJTHOBUN IPEIMET.
Yepes mesaxuii uac Ha IbOMY IIpeAMeTi 3’ saBJIATHCSI Kparii Boau. Ile
ITOBOAUTDL, IO V CKJIAAi I'PYHTY € Boja.

Hocnid 3. Ilicnia BUIapoByBaHHSA BOAU I'PYHT IIPOAOBXKYIOTH IIPO-
sKapooBatu (Man. 98, 2) i cmocrepiraioTb, AK 3’ ABISETLCA JIETKHHN
IUMOK i cnerudiunuit 3anax. Ile Buropae eymyc rpyary. I'ymycom, a6o
IIeperHoeEM, HA3WBAIOThL OPTaHiUHI PEUOBUHU I'PYHTY, III0 YTBOPIOIOTHCS
3 BiIMepJIMX PEIITOK OpPraHidMiB 3aBAAKW THUTTIO. Iliciasa 3HUKHEHHSA
IVMKY ¥ 3amaxy IIPOKapiOBaHHS MPUIWHAIOTH, OCKiJIBKU TymMycy B
I'pyHTi He 3amummiaocsa. OT:Ke, y CKJIa[i I'PYHTY € Op2aHii4Hi PeLOBUHU.

Hdocnio 4. TBepauii 3aJUIIOK, I1I0 YTBOPUBCA IIiCJIA IIPOKAapPIOBaH-
HA T'PYHTY, BHCHUIIAIOTH y CTaKaH 3 BOJOIO i PeTeIhHO IEPeMillTyIOTh.
YTBOpEHiT KamamyTHi#T pigmHi HaroTh BimcroaTucs. Ilig wac Bimcroro-
BaHHSA CIIOCTEPiraioTh, AK ITICOK OCifjlae Ha MHO cTakaHa, a BOJA JIMIIIA-
€TLCs IIe MYTHOIO BiJf YaCTUHOK IIMHU. Uepes3 JesIKUi yac micjs Bif-
CTOIOBAHHS BMICT CTaKaHA PO3IOIINTLCA HA TPHU IIapu: BHU3y Oyne
BajKKUI ITiCOK, IIOCEPEeIUHI — KaJaMyTHHUU IIap i3 3aBUCIUX YaCTHUHOK,
a 3Bepxy — mposopuii map Bogu (majs. 98, 3). Ileir mocaim moBOAUTSH,
0 y CKJagi I'PYHTY € Micok i zauHa.

Man. 98. BusHayeHHsi cknagy rpyHTy Qs
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Hocnid 5. Il’are-ciMm Kpamenab
BOOA 3 POZYUHEHVIMU B HIVA IIpo30poi pigmHM 3 focaixy 4 HaHO-
CATHh HaA CKJO, AKe TPUMAIOTh HAaJ
HOJIyM’sIM CIMPTiIBKH, JOKH BCA BOAA
Bumapyerbesa. Ilicaa BumapoBaHHSA
BOIM Ha CKJI 3alumurbesa Oijga
oK — - mnama. lle Heopeawniuni peuosuHu,

110 BXOAWJIU OO0 CKJIAAy I'DYHTY.
Ot:xe, rpynm — uye npupoona
cymiw, 0o cknady AKoi 6xo0amoe 2ymyc,
MOBITPS nicok, 2nuna, 600a 3 PO3HUHEHUMU 6
T Hill HeOp2aHiYHUMU PeLOBUHAMU, NOGI-

Man. 99. CknafoBi rpyHTy mp=a (man. 99).

o C:A. Migcymku

@& ['pyHT — BEPXHIll NyXKuUit POAIOYMIA LAP 3eMi, Ae POCTYTb POCIUHM | XUBYTb
TBapUHW.

& ymyc, abo neperHiit, — opraHiyHa cknagosa I'pyHTY.

& Micok, rmyHa, nNoBiTps, BoAa — HeopraHiyHa cknagoBa rpyHTy.

[ ¢ I"pyHT XXUTTEBO HEOOXiQHMI HA HaLLiN NNaHeTi.

& YopHo3eMHi I'pyHTM — npupoaHe GaraTcTBo YKpaiHu.

g

\V_ﬁ CTopiHka epyauTa

'PYHT MOCTIAHO NMOMOBHIOETLCS OP2aHIYHUMU PEYO8UHaMU, IO HAa3NBaKThb-
cs nepeaHoemM, abo eymycom. FAk came? LLlopoky y Benukin KinbKocTi Big-
MUPaKTb OQHOPIYHI POCNNHW, ONagae NUCTS AepeB, MMHYTb TBapuHU. Yepes
neBHMI Yac GakTepii Ta iHLWi opraHiaMu NepeTBOPIOKTL X Ha NeperHin, ado
rymyc. Lo Ginblue neperHow y rpyHTi, TO BiH pogroYiLLniA.

Y pi3HMX I'pyHTax MICTUTbCA pi3Ha KiNbKiCTb OPraHivyHMX i HeopraHiYHux
pe4yoBuH. HanbinbLe neperHo MiCTUTLCS Yy IpyHTax Nig Ha3BOK YOPHO-
3emu. YKpaiHa HanexuTb 4o HebaraTbox KpaiH CBiTYy, 6araTux Ha YOpHO-
3eMu.

a|n|n|‘r|a||-|||-||s||

1. Lo Take rpyHT? 3 4oro BiH cknagaeTbca?

2. AkMMn gocnigaMmn MoXHa BM3HAYUTU cknag, rpyHTy? Akumu meTo-
Aamu cnig Ang uboro ckopuctatmcs?

3. MNpo aki BnacTnBOCTI I'PpyHTY MaeTbca y naparpacdi?

4*. Cknaau nnaH po3noBigi Npo 3HAYEHHSsI I'PYHTY.

NZEThRW

5. Ak Tm BBaxaew, Yn nNoTpibHO AGANNMBO CTaBUTUCA OO0 IPYHTY?
NosicHn cBoto BignoBiab.

N
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'@28. BJIACTUBOCTI IPYHTY, IOI'JIA 3A ITPYHTOM

OcHOBHa BJAaCTUBiCTH I'PYHTY — podwouicme. 1lix pontouicTio r'pyH-
Ty PO3YyMiIOTh MOT0 30amHuicmb 3abe3neiyéamu POCAUHU NOWUBHUMU
peuosuHamu, TiepeBakHo opra"HivHuMu. Habinbiie MoKUBHUX PEUO-
BUH MiCTUTBCA B T'yMyCi — OpraHiuHill cKJanoBii yacTuHi rpyuty. Ha
poAOUNX I'PYHTAX 30MParoTh BHUCOKI BpoKal CiIbCHKOTIOCIOZAPCHKUX
POCJINH, 3 AKWUX BUTOTOBJAIOTH IIPOAYKTH XapUYBaHHA IJIA JIOIUHU
abo sKi € KOpMOM JJI TBapWH.

[ pyHTH BigpisHAIOTHCS éMicmom meepdux pewo6uH — TYyMYCY,
micky, rauau. ToMy BJIACTHBOCTI I'PYHTIB Kpaillle PO3TJIAIaTH 3aJIeK-
HO Bijg ixuwboro ckjyany. Illo Ginbiie B I'pyHTI rymycy, TO BiH pomoui-
muii. OCKiIbKY B YOpHO3emMaXx TyMycy HaMOijbIle, TO @i POOIOYiCTh
TakuX I'PYHTiB HatiBuiia. CBo HA3BY IIi I'PYHTH OJEePiKaJIHU uepes ix
TemHe 3abapBienusa (mas. 100). Ha Burasam wopHozeMu IpymgKyBaTO-
3ePHUCTi, B HUX A00pe IMPOHWKAIOTHL BOJA i MOBiTPS.

[PDYHTH XapaKTepUYIOTHCA TAKOW (i3UUHOI0 64ACMUBICMIO, AK
Kosip. Y 4opHO3eMiB BiH YOpHUI, y HNiNJaHUX I'PYHTIB CipyBaTO-’K0B-
TUH, Y TIMHUCTUX — KOBTUU.

Y ckaanpi niwaHux rpynmise, K CBiIUUTH
iXHs Ha3Ba, IepeBakae micok. Boma Jerko
MPOXOAUTh Kpidh TaKWi I'PYyHT, TOOTO He
3aTPUMYETHCA Yy BEPXHBOMY WOro IIapi.
Yepes 1e KOpPEHSAM pOCJIWH He BUCTAYaAE
Bojsioru. HaBiTes micjsa cuabHMX AOIINiB IIiIma-
HUHA TPYHT INIBUAKO Bucuxae. I'ymycy B
mimaHnx TPyHTaX 3HAYHO MEHIe, HiX Y
YOPHO3eMaxX, TOMY BOHU MAaJIOPOJIOUi.

I'runucmi rpyHmu, HaBOaKW, MalOTh
JOCTATHIN 3ammac IMOMKMBHUX PedyoBHH. AJe
3BOJIOYKEHA MOOIeM IJIMHA 3JIILII0E CKJIAZ0Bi
I'PYHTY, Bif 4oro BiH crae miisbHuM. IlexTo 3 {
BacC MaB 3MOT'Yy B IIbOMY IepecBiguuTHcHd, ¥
AKIO 3aliMaBCsa JIMJeHHSAM 3 IynHu. Taki
BUPOOM He pO3CHUXAIOTHCH, 00 MiCJasA BUCU-
XaHHA BOAYM YaCTHUHHN TJIMHU MiITHO TpHUMA- 2
IOTbCS OJHA OnmHOI. SIKIMo I BJIACTHUBICTBH @
TJIMHY I[iHHA B TOHYAPCTBi JJs BUTOTOBJICH-
HS TJIMHSAHOTO TOCYIy, TO I'PYHTaM BOHAa He

Man. 100. MNeperxin (1),
YyopHo3eMm (2) Qs
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Man. 101. 3powyBanbHa cuctema

Ha KopucTh. Ilicasa gomry ryiMHHCTI I'PYHTH, Ha BiIMiHy Bij ITiImaHuX,
COXHYTH IIOBiJILHO, HAa HUX HAJOBTO JHUINAIOTHCA KAaJIOXKi, IO IIOTip-
ITye HAAXOMKEHHS OO0 I'PYHTY IOBiTPs, YTPYAHIOE 00POOITOK I'PYHTY.

PogrouicTs r'pyHTY 3a/IeKUTh He JHUINE Bif yMicTy B HbOMY T'yMY-
cy, a ¥ Big HaaBuocTi Bomoru. IlosgcHIOETHLCA IIe THM, IITO KOPEeHi poc-
JUH yOMpPAaloTh IOMKUBHI PEUOBUHHU JHIIE B PO3UNHEHOMY BUTJIAII.
BinwsmricTs TepuTopiit YKpaiHu Oep:KYIOTH HEOOXiTHY I'PYHTY BOAY
y BUrIAAL cHiry ta porgy. Tobi, ma0byTh, Bimomo, 1o ILoro OyBae
HeJ0CTaTHLO, 0c0011B0 B Kpumy, miBgeHHNX 001aCTIAX — XEePCOHCHKIM,
Ognecobkiiti, MukosaiBebkiii. Tomy TyT morsasan sa I'PyHTOM mepenbauae
moauB pocauH (maa. 101).

1106 30epertTu BOJIOTY If HACUTUTU I'DYHT IIOBiTPAM, HOT0 IIi3HO
BOCEHNM UM PaHO HAaBECHiI OpiOTh ab0 IIEPeKOIyIOTh, a IIiff Yyac PoOCTy
POCJIMH PO3IIYIIVIOTH i 3HUINYIOTE Oyp’ sauu. Oco0JIMBO BaAXKJINBO POOU-
TH POBIMYNIYBaHHA WicasA MOy 4yu moauBaHHsA. Ile s3amobirae yTBo-
PEeHHIO KipKHU, sIKa YTPYIAHIOE IIPOHUKHEHHS IIOBiTPSA y I'PYHT i mpu-
CKOPIOE BUIIAPOBYBAHHSA BOIMU.

Hnsa 36epesKeHHS POMIOUOCTI I'PYHTY IIOCIiBM Pi3HMX POCJMH HA
ONHIN MIMSAHIII UYepryiooThb, a IIIe MOiJKUBIIOITb, BUKOPUCTOBYIOUU
Odobpusa. Ha mpucagnbHMX MiJIAHKAX i3 I1i€l0 METOI0 BUKOPHCTOBYIOTH
nonin, zniil, nmawuHuil nocid, mopgh. Y IpyHTi miJ BIINBOM GaKTepiit
BOHU TIEPETBOPIOIOTHLCA Ha T'yMyc, abo meperHiii. [fo6puBa y BeauKii
KiJBKOCTI BUPOOJIAIOTh Ha 3aBOJaX.

IligBuIleHHIO POAIOYOCTiI I'PYHTY CIPUAIOTHL i AesAKi Horo Me-
KaHIli, AK-OT JOIOBi uepB’saAKu. BoHU mpoOKJIagaOTh Y I'PYHTI X0onau,
IPOIMYyCKAIOUM MOro i PenITKM BifMepJIMX POCJUWH Uepes CBill Kuileu-
HUK. 3aBOAKKU IILOMY TI'DYHT IIOINIOBHIOETHLCA OPTaHIUHMMU pe-
YOBUHAMU, CTA€ OiJBINI IIMAPUCTUM, Y HbOTO Kpallle IPOHUKAE BOJa

.ﬂ,;g i moBiTpsa (mau. 102). ITam’amaiime npo uye i He 3HUWYLMe.

'f\ 100_’
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& PoprodicTb rpyHTy — Le #Moro 3aaTHicTb
3abe3nedyyBatM  POCMUHM  MOXUBHUMM
peyoBuHamn. BoHa 3anexuTb Big yMicTy B

HbOMY NOXUBHUX peYvOBUH,
HasIBHOCTi [OCTaTHbOI KiNbKOCTI BOOAW W
NnoBITpS.

& YopHosemu, nilwaHi i MUHKCTI I'PyHTY BIA-
Pi3HSOTBCA MK coboto 3a cknagom. Lle
Nno3Ha4YaeTbCad Ha pPOAKYOCTI, 30aTHOCTI
yTpUMyBaTu BOAY, KOIbOPI I'PYHTIB.

& [lornsg 3a rpyHTom nepenbavae posny-
LWyBaHHSA, MOMMB, BHECEHHS MOXWUBHUX
peyoBUH Yy BUMMSAi OpraHivyHUX i Heopra-
HiYHMX 0OBpUB.

W

A\

CTopiHka epyguTa

Man. 102. JowoBi 4epB’sikn
CNpUSIOTb NiABULLIEHHIO
pPOAIOYOCTi I'PYHTY

Y TennuyHux rocrnogapcTBax POCAUHM YacTo BMPOLLYOTb 6e3 rpyHTy. Ak
Take MoXnnBo? ['PyHT 3aMiHIoOTL LWebeHeM, MickoM i rpasiem (ans 3akpi-
NNEHHS KOPeHiB pocnuH). LLinnHM MiXk HUMK 3aMOBHIOKTb BOOHUM PO34YMHOM

NOXNUBHUX pPEYOBUH,

HeoOXiOHMX AN >KMBMEHHS1 POCHVH.

MpauiBHWKK

TENNuUUb CTeXaTb 3a TUM, LWO6 NOXMBHUX PEYOBUH 3aBxaun Oyno BaocTans.
BoOHU Takox CTBOPIOKOTb CNPUSATINBI YMOBU LWOAO OCBITNEHHSA i Tenna. Poc-
nunHW 0obpe pocTyTb, Aal0Th BUCOKI BpOXai, AKi 36upatoThb No Kirnbka pasie Ha
PiK. Y3UMKy B MarasmHax npogatoTb CBiXXi NOMigopw 1 OripKn, BUPOLLIEHI nepe-

Ba)XHO TakuM Crnocooom.

a n | n | v | a | W [ H | a |

1. Aki BnacTmeocTi rpyHTiB TOGI Bioomi? HaBegu npuknagm rpyHTie 3

piSHVIMI/I BNacTUBOCTAMMN.

2. fAlke 3Ha4YeHHA Mae poatoYiCTb I'PYHTY ANSA POCUH?

3. Aki ymoBM noTpiOHi ana 3abe3nevyeHHS BUCOKOT POAKYOCTI

r'pyHTY?

NEZ(=RE W

4*. Cknagm pos3nosigb Npo Te, K T po3yMieLl BUCHiB «3emMns — rogy-
BanbHMLUA». 3anvLin CBOK PO3MOoBidb Y 30LUUT.

g
P

Yy
-~ [IonoMOXyThb Aopocni

LA A

Y [OpOCnMX poaMyiB UM 3HANMOMMX, SKi BUPOLLYKOTb KiMHATHI pocnnHu abo
MaloTb NMpUcaanMbHy AiNsHKY, NOUiKaBCs, 9K BOHU OOMMAAalTb 3a I'PYHTOM,

i 3aNPOMNOHY iM CBOHO LOMOMOTY.

e
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'§29. nosITPA

Hama 3emyasa oToueHa HOBiTpAM, IO Oroprae ii cyIiJbHOIO 000-
JIOHKOI0. 3aBAAKM CHJIi 3€eMHOI'0 TSKiHHS IIOBIiTpPA He BimjiTae B Koc-
MiYHUI IIPOCTip, a YTPUMYEThCA Oijig moBepxHi Semui. 3 ycix miaaHeT
CousauyHOl cucTeMu Juille 3eMJI Ma€ NOGIMPAHY OO00NOHKY, SKY
HasWBaIOTh ammocgeporo.

« Criam moBiTpsa

¢ Mpwrapaw: cknax i BracTuBocTi moOBiTPA.

Ax nmorkasano Ha masoHKy 103, y moBiTpi
Haii6igbIe aszory. Mloro BUKODHCTOBYIOTH Ha
ITo0OyBaHHSA HOBUX PEUOBUH.

HIpyre micme 3a BmicTOM y IIOBiTpi HaJe-
JKUTh KucH0. Ile ras 0e3 KoJapopy i 3amaxy.
HasapHicTb KMCHIO B IOBiTPi — AysKe BasKJIMBa
yMOBa [JJid IIPOIleciB AMXaHHA, TOPiHHA i
rHUTTA. KuceHb BMKOPHCTOBYIOTH MOJIA CIIa-
JIIOBAHHSA PEYOBWH 3 METOI0 OJePyKaHHA CBIiT-
Jia Ta TemJa, HA JOOyBaHHS iHIIUX PEYOBUH.

Y mosiTpi € mie Byriexucauii ras. Bin
YVTBOPIOETHCS BHACJILOK THUTTS, TOPiHHA,
Moro BUAMXAIOTL YKUBi icToTH.

A3zoT

KnceHb
B Byrnekucnui ras

IHWi rasn . . .
IITomo HAsABHOCTI BOAM Y CKJIAai IIOBIiTPS THU
Man. 103. Cknap, IIePeKOHAEIICS CAMOCTiIHO, BUKOHABIIIMN BAOMA
noBiTps

3aBIAHHS CTOPiHKU IIPUPOIOMOCIIiTHUKA.

« BaacTtuBocTi moBiTps

IloBiTpsa ne mae 3anaxy, cmary, konvopy. ToOTO 10ro HEMOMKJIN-
BO Iob0aumTH, 3aTe MOMKHA BiAuyTH, HANPUKJIAL 3 IIOAUXOM BiTpy. B
icHyBaHHI IOBiTPSA MOKHA IepeKOHATHCS Ha JOocJimax.

Hocnio 1. Cupobyii cTUCHYTH 3 OOKiB IIiJIbHO 3aKPUTY ILJIaCT-
MAacoOBY IIOPOKHIO IIJIAINKY TaK, IM00 ii OOKM HOTOpPKHYyJIUCA. Y Tebe
Hiuoro He Buiige. Ile Tomy, IO IMIAAINKA JUIIE 30A€ThCA IIOPOIKHBOIO,
a HacCIIpaBi BOHA 3alOBHEHA IIOBITPAM, SKe 3aBaguJIO CTHUCHEHHIO
maamku. Capobyit 3poduTu Te came 3 BiZKpuTomO ImaAIIKoo. Ilo Bif-
oymaoca? ITosicuu.

IToBiTpa ay»xe nezke, TOMY HAIIOBHEHI HMM KYJIbKM He IIaJal0Th
IOMOJY KaMiHIIEM, a IIJIABHO KPYIKJIAIOTH, OMYCKAIOUNWChL HA 3€M.JIIO.
HamoBHeHi HUM pATiBHI KoJja, KUJIETH HiKOJIU HE TOHYTH.

IloBiTpsa nozano poswunsaemovcsa y 600i. I1i disuuni BiacTuBOCTI

__‘.;/ HOBiTpH MOMHa IIPOAEeMOHCTPpYBaTu 3a AJOIIOMOI'OIO ,uocni,z:y.
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Man. 104. Boga BUTICHSAE NOBITPSA 3 NIIALIKA

Hocnid 2. Y npos3opy IOCYANHY 3aHYPHMO IIiBJIiTPOBY IJIACTMACO-
By miIAMKYy. Boga cTpiMKO 3axonuTuMe B IJIAIIKY, a TYXUPIL HOBi-

TPA BUXOOAUTUMYTH 3 Hei (mas. 104).

PosunnnicTs moBiTPA y BOAi 30iJbIIYETHCS ITiJ YaC OXOJIOMKEHHS
i 3MeHIIyeThCA MHif yac HarpiBamHs. ¥ IILOMY MOYKHA IIEePEKOHATHCH

Ha TOCJIimi.

Hocnio 3. BisbMeMo cTaKaH XOJIOAHOI BOAOIPOBiAHOI abo KOJI01A3-
HOI BOAM II IOCTAaBMMO HMOTro Ha AedKUM uac y KimMHaTi. Bamxano Bumi-
pATH TeMIlepaTypy BOAM i IOBiTps, abu mepecBiguuTucs, IO TeMIIe-
parypa moBiTpA BUIIA, HiK Boxu. IIpoiime mHebaraTo uacy, ii Ha BHY-

TPillIHiX CTiHKAaxX cTakaHa IIOYHYTh 3’ ABJSATHCS
myxupii noBitTpsa. Ile Tomy, 110 Boja TermriInae,
a4 POSYMHHICTD IOBIiTPS 3MEHIIIYETHCS.

IloBiTpa — nozanuill nposidHux menaa.
Ilepekonaruca B Takiili BJIACTHBOCTI IOBiTpsA
MOJKHA 3a JOIIOMOT'OIO JOCJiZy.

Hocnio 4. BisbMmemMo ABi cKIAHI OaHKU MicT-
kicrro 0,5 xm. Ommy mocTaBUMO Ha 3aji3Hy
cyuinbpHy migcraBry (masa. 105, a), npyry migsi-
cuMO 70 JIaGOPaATOPHOTO INITATHBA, AK ITOKa3aHO
Ha MaagoHKy 105, 6. ObuaBi 6aHKK OJHOYACHO
HAIIOBHMMO TapAYoI0 BOJOI0 OJHAKOBOI TeMmIle-
parypu. Yepes 15—-20 xB momipsemo Temmepa-
TYypPy BOAM B 000X OaHKax. ¥ APYriii 6aHIli Boga
MEHIIIe BUXO0JIOJIA.

BaximBo10 XiMiUHOIO BJIACTHUBICTIO IIOBITPS €
30amHicmb nidmpumyeéamu 20piHna. Bona
3yMOBJIeHA HAABHICTIO B HbOMY KHCHIO.

IloBiTpa 6ecv wac nepemiuwyyemvca, pyxa-
erhbea. IlepemilneHHsa ITOBIiTPAHMX Mac 3yMOB-

®

Man. 105. Jocnin

3 BUSIBINEHHSA
30aTHOCTI MoBITPA
npoBoauTH Tenno s

£ 103 )
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JIO€ TMOoABY BiTpy. HacoMm aMe MpUEMHUN JereHbKUI BiTepeInb, a imogi
OyBalOTh yparaHu, KOJH ITBUIAKICTE BiTpy csarae 150 xm/rox (mas. 106).

« 3HAUEHHS IOBIiTPA

IITlo6 moOyBaTu MeTaJu, OTPHUMYBATH e€JEKTPOEHepTilo Ha Te-
IJIOBUX €JIeKTPOCTAHIIsAX, IIPUBOAUTH B pPyX aBTOoMOOiai ToOIIO,
HeoOXximgHe MOBiTps. BeauKe 3HaueHHSA Ma€ i TaKa BJIACTHUBICTH IIOBI-
TP, AK 3JaTHICTHL IIOoraHOo mpoBoauTu Temao. Came ToMy y BiKHaxX
pobaATHL MOABiNHI, & B Cy4acHUX HaBiTh MOTPiliHiI MUOKM, TPOMiKKHI
MiK AKUMU 3aIlIOBHEHi IIOBiTPSIM.

Ha 3emuri pisuuiisg Misk meHHOIO i HiuHOIO TeMIlepaTypaMu Habara-
TO MEHIIa, HijK Ha iHm#uX mjaHerax. Ile Tomy, 1110 CUJILHUM KOJHUBAH-
HAM JEHHOI Ta HiUHOI TeMIepaTypu IEepeIIKoKae MOBiTpA.

A Bijg yoro 1e 3axmuirae moBiTpaHa obosouKa 3eMmuao? Y CoHAUHi
cucteMi HebecHi Tija mocTiiiHo pyxaioThcs. Tpalmigersbes, M0 Aedaki
MaJi HeOecHi Tisa HaOIMxKAIOTHECA 10 3eMJai. OgHaK OLIBIIICTD 3 HUX
sropae B ii moBiTpsAHiN 000J0HIII, He JOoJiTaloum OO IIOBEePXHi 3eM.i.
IIpuragait meTeopHi morri-sopenangu.

BiTpuibHi 4oBHU pyXaroThcsd 3aBOAKM IOBiTPIO, a TOUYHIiIIE 3aBs-
KM HOro IepeMillleHHI0, TKe Has3mBaloTh BiTpom. IlapamryTtu miaBHO
CIIyCKAIOThCS Ha 3eMJI0 TaKoK B3aBIAKM ImoBiTpio. Jlogm smaBHa
HABUMJINCA BUKOPUCTOBYBATU cujay BiTpy (mana. 107).

Mu Bike posriiamasy 3HAUYEHHS IOBITPA IJA IMOINHPEHHS 3BYKY.
Y 6e3moBiTPAHOMY ITPOCTOPi BiH HE HMOMIMPIOETHCA.

I mafiromoBHimte, 6e3 moBiTpPs Oys0 60 HEMOMKJIUBUM KUTTA Ha
3emui. Hum muxatorh xuBi icrotu. Toxx HemapMa KaxKyTbh: HOTPib-

Man. 106. PynHiBHa gis BiTpy



Man. 107. BitpunbHuk (1), BiTpsK (2), BiTpoBa enekrpocTaHuis (3)

HUI aK noBitpsa! 3a mo0y JroaumHa cioskuBae 6jusbko 700 r KucHIO,
III0 BXOAMUTL MO CKJAAy IOBiTpH.

VYwmicT KucHIO B arMocdepi 3aJuIIaeThCA BiJHOCHO CTAJNM 3aBIsd-
KU 3€JICHUM POCJINHAM.

& [MoBiTpa — NpupoaHa cymill rasyBaTux PeYoBUH, cepes AKMX HanbinbLe a3o-
TY W KUCHIO.

& lMoBgiTpa Ge3bapBHe, nerke, Manopos4mHHe y Bofdi, 6e3 3anaxy, noraHo npo-
BOOUTL TENO.

& 3eMna mae NoBiTPsAHY 06OMOHKY, AKY Ha3nBalTb aTMOCHEPOIO.

& MoBiTpaHa o6onoHka 3eMni — HadiNHWI 3aXUCT NNaHeTW BiA NneperpiBaHHA Ta
HaZAMIPHOIO OXONTOAXKEHHS.

) " CropiHka npupogoaocnigHuka

BukoHan yaoma 3aBgaHHA. [loBeaw, o NoBiTpst MiCTUTL BogaHy napy. [Ang
uboro Tobi 3HaQOBNATLCSA NMOPOXKHSA HEYLIKOA)KEHA KOHCEpPBHA OaHka i lma-
TOYKM NnboAay.

Y HeBenuKy KOHCepBHY OaHKy NMOKaau LWMAaTOYKKN Nboay i 3anuw 6aHKy Ha CTo-
ni. NepekoHaics, Wo i3 Yacom nig 6aHKoK CTin 3MOkKpie, TOOTO 3'ABUTLCS BoAa.
MosicHk, 3BigkM Nig GaHkoo B3sNacs Boga, agke 6aHka Oyna HeyLIKOMKeHa.

a | n | n | v | a | uw | uw | a |

NEZEROVW

1. 13 4yoro cknagaeTbCsa NoBITPA?
2. Aki BNacTMBOCTI Ma€e NoBiTPA? 3a 4ONOMOro SK1X AOCHIAIB iX MOXHa
BMSABUTUN?
3. Cknagu nnaH po3nosigi Npo 3Ha4YeHHA MOBITPSA Ta MO0 BUKOPUC-
TaHHS.
4*. MosacHu, yomy 6e3 NOBITPSA Ha HaLUiV NNAHETI He iCHyBano 6 XUTTs.

(P
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. -4 Man. 108. Osepo CuHesup

g’eo BOJA HA 3EMJII. BIACTHBOCTI
\ 1 KOJIOOBIT BOJIU

- Boma Ha 3emui

Tpu uBepTri moBepxHi 3eMui BKpuTi Bojgoio. BoHa 3alloBHIOE 3arJiu-
OMHU B 3eMHill KOpi, YTBOPIOIOUM OKEaH! Ta MOPsA. BeJIMKUMU TEPUTO-
piAMU CyXOmOJy TEUyTh PiUKMW U piveuku. ¥ TPUPOAHUX 3arimOmHaxX
Ha CYXOJ0Ji YTBOPUJIWCSA 0O3€epa.

YHactuny Teputopil YKpainu saiimaroTs HYopHe Ta A30BChKe MOPS.
Ha rtepuropii Ykpainm 0ausbko 70 TucAY BeJIMKUX i MalIuxX PiuoK
i 61uspko 20 Tucau osep. Haiibiawine o3ep y IlomicbkkomMy Kpai, oKpa-
coro axoro cranu Illanbki osepa. Haiirinmbiite cepens HEX — 03epo
CeiTass. Hailibinpmia iioro rambuua carae 58 merpis. Ilnomia osepa
CTaHOBUTHL 206 KBagpaTHUX KiJoMeTpiB.

Barato rimbokmx 3 HampouyJ YHMCTOI XOJOMHOIO BOJIOI0 O3€pP B
VYrpaincekux Kapmarax. Bucokoripuae osepo CuHeBUD po3TalllOBaHE
B poJuHi Ha BucoTri 989 merpiB Hanm piBaeMm mopsa. Citasp i CuneBup
(man. 108) BBakawTbeAa ogHUM i3 «Cemm uynec Yrpainu». Ile ozepa
3 mpicHo0 Bomow. IIpoTe € B YKpaiHi i1 cosoHi o3epa-inmanu, HA AKi
baratuti Kpum. Haibinwsmie conone oszepo Kpumy — Cacuk, a maii-
raubIne — [lorysinaB. YHIKAILHUM cOJIOHUM o3epoM € CuBaril, 3 AKOTO
Yy BEJUKHUX KLIBKOCTAX HOOYBAIOTH KYXOHHY CiJb.

Ille G6inpmie B HAC IITYYHUX BOJAOMM — BOJOCXOBHII, KaHAJIB i
craBkiB. JliogmHa CTBOpPIOE iX MOJIsI CBOIX TOCHOZAPChKUX IOTPED.
CraBKu € B 6araThox cejax.

YrkpalHchKi censsHE 3 ranbOKOI JaBHUHU IIIAaHOOJIMBO CTABUJIN-
cAa no mpicHol Boam. Komanm KpWHUILI, TPUKPAIAJM iX, OCIiBY-
BaJlM B MicHAX, cBATKyBaJau Bogoxpemie Ta IBama Kymaaa.
Kpuuuma OyJjga cHMBOJOM yKpaiH-
CBbKOTI'0 moABip’sd.

IIpicHoi Bomm Ha 3Semui HabaraTo
MeHIIle, HiK coJyioHoi. 3 pokammu ii He
crae Oinbiie, 00 3 KOMKHHUM POKOM
3pocrae crmoxkuBaHHA. Jliogm HUHI
cTypOoBaHi sKicTio muTHOI Bogu. Tomy
MOTPiOHO A0AUJINBO OXOPOHATH YUCTO-
Ty BOJOMM. ¥ JKOTHOMY pasi He MOKHA
3JIMBATHU B HUX BiIXO01U Jia3eHb, IPaJb-
HUX KOMOiHATiB, XIMUHCTOK TOIIIO.

CriuHi Bogu 3aBoniB, paOpuK, TBAa-
PUHHUIILKUX (epM MITOoTPeOyIOTh OYU-

#
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mieHHA. [[1a mboro OyAyIOTh BiACTIMHMKYM, Ha 3JIMBHiI TPyOM BCTaHOB-
JI0I0TH (hinbTpH, 3AiHCHIOIOTH 3He3apaskeHHA Boau. Hamitinum cmoco-
0OM OUHINeHHs IIMTHOI BOAM € IPONYCKaHHSA ii uepes (iabTpu.

« BaacruBocti Bogu

Boga — 1e pigmHa 6e3 KoJIbOPY i 3amaxy, I[0 KUIKTH IIPH TeMIIe-
parypi 100 °C, samepsae mpu Temuepartypi 0 °C.

Boga yTBopioe 3 6araTbmMa TBEPAWUMM, PIAKUMU Ta ra30TMOAi0HUMU
pevuoBUMHAMM OJHOPIAHI CyMiIi — po3yuHu.

Ilig wac HarpiBamHsa BoJa POSIIHPIOETHCS, IIiJ YaC OXOJIOMMKEH-
Hf — CTUCKYETHCHA, a IIiJl YaCc 3aMepP3aHHA 3HOBY PO3IIUPIOETHCA.

Y Oynb-AKOMY OpradiaMmi Boga € cepemoBHUINEM, y AKOMY BimOysa-
I0ThCA XimMiuHi peakirii, 6e3 AKMX He MOMKYTb KUTHU JKUBi opraHiamu.

Ha 3emai Bozma icHye B TphOX arperaTHHUX cTaHax: PiAKoOMYy, TBep-
IOMY ¥ rasdyBaToOMY.

- Koxoo06ir Boan

3aBIAKM 3JaTHOCTI 3MiHIOBATHM CBifi arperaTHHI CTaH BOJa MOXKe
«MaHJpyBaTU» CBITOM Ha BeJuKi Biacrani. Hampukmaazn, 3 moBepxHi
BOJOMME BOJa BUIIApPOBYEThCsA. HeBuaumMma BoasgHa Iapa, HMiJHIMAalOUNCh
YIOPY, OXOJIOJKYETHCA 1 IIepeTBOPIOETLC Ha PiAnHy. 3rogoM Iisfd piguHa
BUIAJe Ha 3eMJIO JOIeM, I'paJoM, a B3MMKY cHirom. Bynab-axi omamm
CTiKaIOTh IO 3eMHill TOBEpXHi, HANIPUKJIAL y PiuKu, 03epa, a YacTUHA iX
IIPOCOYYETHCS B 3eMJII0. Uepe3 neAKUU yac, IIOAOJIABIIM 0Oarato mepe-
IITKOM, BOJA-MaHAPIiBHUIIA 3PEIITOI0 IOTPAILIAE B MOpe a0 OKeaH.

Taxuii oOMiH BOJIOTOI0 Mi’X BOJHOIO IIOBEPXHEIO, aTMoc(deporo i
3eMHOI0 TTOBEPXHEI0 BiJI0yBa€ThCA MOCTiNHO i HABUBAETHCA KO/L000I-
2om 600u 6 npupodi (man. 109).

Man. 109. Kornoo6ir Boau B npupogi Qs :

-}
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Ilepemiunmo ¢ismuHi gBUIa, M0 BiAOyBaJIMCA IIiJ Uac TAKOTO Iiepe-
MIiIlleHHsI BOAM: TEeKYUYiCTh, BUIIAPOBYBAHHSA, PYX BOISIHOI IIapy B aTMOC-
depi, ii mepeTBOPEeHHA HA PiAUHY I BUNAaJaHHA onaniB. Po3riaHb Maio-
HOK 109 i cpobyil BU3HAUNTU, KOO caMe I[M(POI0 MO3HAUEHO KOXKHE
i3 1mMux (GisWUHUX SABUIII.

ﬁ Nigcymku

& HasBHicTb Boan — HeobXxigHa yMOBa iCHyBaHHS BCiX XMBMX iCTOT Ha 3emni.

& Y npupogni Boaa icHye B TpbOX arperatHuMx cTaHax, Binbyeaetbca Ti nepe-
TBOPEHHS 3 OAHOrO arperatHoro CTaHy B iHLUWA.

@& [MocTiliHniA 06MiH BONOrot MiXk BOOHOI MOBEPXHE, aTMOCHEPOIO | 3eMHOH0
NoBEpPXHE HA3NBaAETLCA KONOOOIirom BoAM B NpUpOAI.

& YHacnigok rocnogapcbkoi AisiNbHOCTI NIOAMHW NpicHi BodovimMu  3abpya-
HIOIOTbCS1, 3MEHLLYOTLCS 3anack NpiCHOI BOAW Ha MIaHETI.

& OxopoHa BofoiM Bif 3abpyQHEHHS — CripaBa KOXHOro 3 Hac.

N

.\ﬁ CTtopiHKa epyauTa

CnpasHiM AVBOM HaLLIOT NMaHEeTH € 03epa i3 CONOHO BOOM. Ix ayxe mano,
arne HenoBTOPHICTb KOXHOrO 3 HUX He nepecTae ameyBatu. OaHe i3 CONOHUX
03ep HasuBaeTbca MepTee Mope. Boaa B LbOMY 03epi B Kiflbka pasiB CONOHi-
Wa 3a BoAy okeaHiB. MepTBMM MOro HasBanu 4vepes BiACYTHICTb Y HbOMY
XMBUX iCTOT, @ MopeM — 60 BOHO Ma€e Benuki po3mipun. 3aBasiki BUCOKOMY
BMICTy conewn, ryctnHa soau MepTBoro Mopsi Benuka i fitogmHa 3 nerkicTtio
TPMMaETbCA Ha NOro NOBEpPXHi, HaBiTb He BMitodM nnaeatu. [JoBeaeHo, Wo
coni MepTBOro Mops MaTb Heabusiki NikyBanbHi BNacTUBOCTI. 3 HUX BUrO-
TOBNAKOTb Pi3Hi Masi, LWaMnyHi, KOCMETUYHI Kpemu.

L]

L

CTopiHka npupogogocniaHuka

BukoHal yooma 3ae0aHHs1. PazoM 3 JOPOCIMMM NOMaHAPYW CBOEK MicLie-
BiCTt0. AKi NpMpoaHi BOOONMMU Y Hi €? OnuLum iX, a 3a BaxkaHHs Hamanown.

a | n | n | v [ a | uw | uw | a |

1. Aki T 3Haew mops, pivkn Ta o3epa YkpaiHn?

2. Ak ykpaiHui 3gaBHa cTaBunuca Ao npicHoi Bogu? Yomy Tpeba
Gepertu npicHy Bogy?

3. Aki BhacTmBocTi Mae Boaa?

4. 3a 3micToM naparpada cknaam nnaH po3nosigi Npo konoobir Boan

NI hR W

B Mpupoai. 3anuium Ler nnaH y 30LunT.

5*. Cknagu po3noBigb Npo oAHy 3 NPUPOAHMX BoAonMM YKpaiHm? 3anu-
LM CBOKO PO3NOBiAb Y 30LLMT.

6*. 3Hanam BigNOBIAHICTE MiXX UMpamm Ha MantoHKy 121 Ta Ha3Bamm
di3nyHUX ABML, WO BigbyBalTbCs Nig vYac konoobiry Boan B nNpu-
pogi.



"_@-‘31} BOJIA — POSYMHHNK.
'- PO3UYMHHI II HEPO3UYNHHI PEYOBAHHA

- Boga — po3uMHHUK

IIpomoB:xuMO O3HAIOMJIEHHS 3 BOAOIO i 3yIMHMMOCS Ha Ii BJIACTH-
BOCTi PO3UMHATHA B cobi iHIi peuoBmHU. /1A IIHOTO IIPOBEAEMO TaKi
JOCJIimm.

Hocnid 1. PosunHeHHA KYXOHHOI coJi y Boxi. BisbMeMo ogHy cTOJIO-
BY JIOXKKY KYXOHHOI coJii (6sim3bKo 30 1), MOMiCTMMO B IMOCYAMHY 3 IIPO-
3oporo ckja i gogamo go Hei 100 ma Bogu. PerenbHO Iepemiliaemo,
JOKH BCSA CiJib HEe PO3UMHUTHCA. BigTemep MaeMo pPo3UMH COJIi V BOII.

Mocnio 2. PosunnenHsa nykpy y Bogi. IlociimoBHiICT, BUKOHaHHS
IIBOTO AOCJiMy Ta KiJIBKOCTI PeUOBUH TaKi caMi, AK i B epIomMy AOCJIi-
ni. Bech IIyKOp TaKOK PO3UMHUTHLCA i HaBiTH IIBUAIIE, HiK CLIb.

Buxonyoun mi mocaimgu, MU CKOPHCTAJNCA YHIKAJbHOIO BJIACTH-
BiCTIO BOOM — PO3UYMHATH B coO0i immri peuoBmuu. Boga s3maTrHa pos-
YUHATU 1 piAKi, i TBepai, 1 rasyBari peuoBmHHU. B ycix Bumagxkax
yTBOpEeHA CYMiIll pedyoBMH HaOyBae OJHOTO 3 BOMJOI0 arperaTHoOro
CcTaHy. 3BEPHU yBary, Cijb i I[yKOp M0 PO3UMHEHHS y BOJIi OyJau TBep-
OUMH, a YTBOPEHI po3umHM — pigmHH. Y TAKHUX CYMiIlIax po3uMHEHa
peuoBMHA He BiJCTOIOETHCH, ii YACTHMHOK moOauuTu He MoiKHa. IIpo
TakKi cyminii roBopATb, 1110 BOHU OJHOPiIHI.

» I3 yoro crJIagacThCI POIUNH

B onucanux gociaizax Boja € PO3LUHHUKOM, Cilb 1 IIyKOD — po3-
YUHEHOI0 Pe406UHOI0. Y TIEPIIOMY AOCIifi yTBOPUBCA PO3UUH KYXOH-
HOI coJri vy Bomi. ¥ ApPyroMy — pPO3UMH IYKPY V Bogi. ¥ IIUX PO3UMHAX
Boja — posumHHUK (MaJ. 110).

* Po3uuHHi 1 HEPO3YMHHI PEUYOBUHU

3a pos3uurnHicmio Yy 600i pevosuHu nodilsiomsb HA PO3IYUHHIL,
MANOPO3HUHHI Ta HEePO3ZHLUHHI.

Man. 110. Cxema BUrOTOBIEHHSI PO34UHY

B,

-}

-



-

Ve

HocaiminMo POSUYMHHICTE T'JIMHU, OJIii, JUMOHHOI KUCJIOTHU. SIK i B
moIepenHiX aochaifax, BUTOTOBMMO CYMIIIi ITMX PEUYOBUH 3 BOIOIO.
Ilobaunmo, IO TiJIBKM JUMOHHA KHCJOTA YTBOPHJA 3 BOJOI0 OIHO-
pimHy cywmimi, To6To posumH. OTiKe, cepel MOOCTIMKEHUX PEUYOBUH
JUMOHHA KICJOTa PO3UMHHA y BOJi, a I'NIMHA M OJIid He PO3UMHHI.

Bapro sasHauuTH, IO 30BCiM HEPO3UMHHUX PEUYOBUH HE iCHYE.
Posuunenns Big0ymeTbcs IIBUIINE, AKINO PEUYOBMHU MOAPIOHUTH.
OmHaKOBY KiJbKicTh KYXOHHOI COJIi eKcTpa If KaM’ SIHOI IIOMiCTHMO Y
2 mocyaMHU 3 BOAOIO OoxHaxkoBoro ob’emy. IlozpiOHeHa ciab ekcrTpa
po3UMHUTHCA INBUAIIe. 'adyBaTi pevyoBUHU Kpallle PO3UMHSIIOTHCA Y
XOJIOOHIN, Hi)K Yy TeImJaill um rapAadiil Bomi.

PosumHHiICTH TBEPAWX PEYOBUH 3AJIEKUTh BiJ TeMIlepaTypu BOIH.
Y O6inpmiocTi 3 HMX BOHA 3POCTAE€ 3 IIIABUINEHHAM TeMIEpaTypH.
Ilepekonaiica B [bOMY, BUKOHABIIINA 3aBAAHHS CTOPiHKU IIPUPOIOLOC-
JigHUKA.

*‘ié Migcymkm
! . r-] -
& Po3unHM — Le oaHOopIAHI cyMili ABOX i Ginblue pevyoBUH.
& Bona posumHse B cobi GaraTo pevyoBMH Pi3HOrO arperatHoro crady. li

Ha3nBalOTb PO3YMHHUKOM, a iHLLUi PEYOBUHU — PO3YUHEHMMU PEHOBMHAMM.
& Cepefl peYoBUH € PO3YMHHI 1 HEPO3UYMHHI Y BOf,.

'y
CTopiHka npupogogocniaHuka

v
S

lMpakmuyHi 3aHsamMms1. JocnigXeHHA BNMBY TemrnepaTypu Ha po3uu-
HEeHHSA LYKPY W KyXOHHOI coni y BoA,i.

Tob6i 3HagobnaTbCA 4 NPO30pi MOCYAMHU, KYXOHHA Ciflb, LyKOp, FIOXKM, o6
BiOAMIpPATN peyoBUHM N NepeMillyBaTh iX 3 BO4OK, XONogHa i rapsda Bofa.
Akwo € Tepean, TO ckopucTanmcs HUMKM Ansa GinbLIOl TOYHOCTI ekcnepu-
MEHTY.

Hdis 1. Hanun y 2 npo3opi nocyanHyn OgHaKoBy KiflbKiCTb XONO4HOI BOAU M
MOYHM NPOBOANTU PO3YMHEHHS PEYOBUH — KyXOHHOI coni 1 uykpy. CnocTte-
piran, sk BigOyBa€eTbCs PO3YMHEHHS, LOpa3y OOA4AKUN B KOXHY MOCYAUHY
nopLii pO34YMHEHOT pe4OBMHM 0AgHAKOBOT Macu. LLloiHO ogHa 3 pe4oBuH nepe-
CTaHe NOBHICTIO PO3YNHATUCA, MPUNUHK goAaBaTu i HOBI nopuil. IHWY peyo-
BMHY NPOOOBXYM AoAaBaT OTU, AOKM N BOHA HE NepecTaHe PO3YMHSATUCS.
3anam’aTan i 3anuwM B 30LUNTI, CKiflbKW PO34YMHEHOI peyYoBMHM T A0AaB Y
KOXHY NOCYANHY.

3pobu BUCHOBOK, Ska pe4OBUHA — KyXOHHA Ciflb Y1 LyKOp — 3a KiMHaTHOI TeM-
nepatypu mae BinblUy PO34YMHHICTb.

Ais 2. TloBTOpW eKCnepuMMeHT, arne BXe 3 raps4oto BO4OK i MOMICTM B NoCy-
OWHW BiApasy CTiNbKN PO3YMHEHUX PEYOBWH, CKifTbKM X BCbOrO PO34MHMIOCH
y XonogHin sogi. Npogoexyn, SK i B nonepeaHboMy AOCNiAi, Ao4aBaTh HOBI
nopuii coni N LyKpy, AOKM PEYOBMHM NEepecTaHyTb PO3YMHATUCS.

110 2
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3po6u sucHOBOK NpO Te, AIK HArpiBaHHA PO3YMHHMKA BNIMHYMNO Ha poO3-
YMHHICTb coni 1 uykpy. CchopMynion npakTu4Hy nopagy, fK cnig 3miHUTH
TemnepaTtypy po3yuHHMKa, o6 36inbWMTU abo 3MEHLINTU PO3UNHHICTL pe-
YOBWH Yy BOI.

HocnidxeHHs1 po34UHHOCMI pe4yo8UH (UyKpY, COJli, IUMOHHOI Kucsiomu, oii).
Tob6i 3HagobnATbCA rMuHa, onid, MIMMOHHA KUCMoTa, Boda, Tpyu Npo3opi no-
CYONHN.

Adisa 1. Y Tpn npo3opi NocyanHM NOMICTU MO OAHIW i3 3a3HAYEeHUX PEYOBUH.
Hamarawcs, wob ixHi nopuii 6ynu ogHakoBsi. Hanpuknag, nonosuHa KaBoBOI
NOXeYKHN.

Ais 2.Y koxHy nocyauHy obepexHo gonun no 50 mn Bogun. PetensHo nepe-
MiLLla CKITSIHOKO ManyyKoK BMICT KOXKHOI MocyavHu. CnocTtepiran 3a aMmiHamu.

YUn BCi pe4OBMHM pO34MHUNNCA? [0 PO3HUMHHUX YN HEPO3UMHHUX PEYOBUH Ha-
nexartb BOHU?

a | n | n | v | a | uw | nw | a |

1. Aki cymiwi HasmBaTb Po34NMHaAMUN?

2. 3 AKX KOMMOHEHTIB CKITagaeTbCA PO34MH?

3. MopiBHAN PO3YMHHICTb Y BOAI KYXOHHOT COMi, LyKpY, Ofii Ta rMuHMW.
4. HaBegm npuknagm po3vMHHUX | HEPO3YNHHUX Y BOAI PEYOBWUH.

MTETVRRW

-

-~ lonoMOoXyTb Aopocni

Mouikasca, Ae came Ta 3 AKOK METOH TBOI PifHi BUKOPUCTOBYIOTL Taky Brac-
TUBICTb BOAU, AK 3AaTHICTb PO3YMHATU PEYOBUHM.

'§32. PO3YMHMU B IIPUPOII. 3HAYEHHSA BOIU
B IPUPOJII. BAKOPUCTAHHS BOIINA
JIOTNHOIO

Bopa Tax mimHO yBifiIiaa B HaIII IIOOYT, III0 MU i1 He YSIBJISEMO CBOTO
icryBanHs 6e3 Hei. [[10 peuoBMHY cHpaBeIIMBO HA3WBAIOTH KOJUCKOIO
SKUTTA. AKe Iepiri sKuBi icTorm, 1o 3’ABMJIKMCSA HA HAIIil mIameri
MLIBIOHH POKiB TOMYy, MeIIKaJaW y Bojai. HaifbiJIbII YMCTOIO0 IIPUPO/I-
HOIO BOJOIO € BOJa aiicbepriB, Xxoua i B Hili MiCTUTBCA YMMAJIO JOMIIIIOK.
Pemrra Bogu Ha HaAIIil maaHeTi — Ile PiBHOrO CKJIALY PO3UMHUI.

* Po3unHu B He:KMBiil Ipupomi

Boga — yHiBepcanbHUH i LOCUTH MOIMUPEHUN POSUNHHUK Y HEXKU-
Bilt mpuponi. CBigueHHAM IILOTO € BOJA MOPiB i OKeaHiB, piuok, ozep,
CTaBKiB, KOJOAA3HAa 1 apTesiamcbKa Boja, I'PYHTOBL Bogu (Mai. 111). “Sj«

§11”)



Man. 111. Boga B HEXMBIN Npupoai

Bucokuii ymicT podunHeHNX PEUOBHMH Ma€ MOpchbKa Bojxa. Tak, Buma-
proBauuAM 1 J1 MOPCHKOI BOIM OJEP:KYIOTH 0 35 I' MOPCHLKUX coJieil. XTo
OyBaB Ha MOpi UM OKeaHi, TOW maM’ ATAE COJIOHO-TipKHUA CMaK MOPCBHKOI
Boau. Ille Tomy, 1110, KpiM COJIOHOI KYXOHHOI coJi, y il ckJjaxmi € e i
igmIi couri, ripki Ha cmak. Boma mpicHMX BOZOMM TeXX MiCTHTH PO3UMHE-
Hi peuoBWHH, HIOIPABAA, Y 3HAUHO MEHIMiH KiJbKOCTi, Hi’K COJIOHUX.

IlpoTe He suIlle TBepAi pPeYOBMHU PO3UMHEHI B IPUPOAHiN Bomi.
I comona, i mpicHa BoJa € OJHOUYACHO PO3UYMHOM Ia3yBaTHUX PEUOBUH
(ckamamoBux moBiTps). Ile mae BakamBe 3HAUEHHS A KUTTETiAID-
HOCTi TBApUH i pocauH, IKi JKMBYTh YV BOJi I AUXAIOTHL PO3UMHEHUM
y Hi#l moBiTpAM.

« Poas Boau Ha nmiaaHeri 3emMis

CBiToBHUIi OKeaH — TaK Ha3WBaIOTh Oe3llepepBHIII BOOJHUN IPOCTip HaA
MoBepXHi deMJi — Bifirpae BeJnMuYe3Hy POJIb V JKUTTI IIJIaHETH. YJIITKY,
IIOTVIMHAIOUM COHAYHI IPOMeHi, BiH OXOJIOI)KYE CYXOOis, a BBUMKY BiJ-
Ia€ HaKOIIMUeHe TeIlIo, 3irpiBaioun 3eMJI0. ¥ HaCJAiJOK BUIAapPOBYBaHHS
Boau 3 moBepxHi CBiTOBOTO OKeaHy YTBOPIOIOTBCS XMapu, 3 AKUX Ha
3eMJII0 BUMNAJAE KUBUJIbHA BOJIOTA Y BUTJIAML IOIIYy Ta CHIry.

3IaTHICTL BOAW PO3UMHATH Pi3HI pPEeUOBMHM He MEHII BasKJIMBa 1 B
JKuBitt mpupomi. CyuacHu# CBIT pOoCaWH i TBapWH, cama JIOJWHA 3aBldA-
YyIOTh CBOIM iCHyBaHHAM BoAi. PocimHaM BoHA HMOTPiOHA, II[00 PO3UMHS-

‘W TH i TpPAHCIOPTYBATH MOKMBHI PEUOBHHU II0 BCLOMY Tiny. Am:Ke pocCJIu-
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HU JKUBJSATBCS TIJIBKM TUMH PEUOBMHAMMU, AKI MiCTATBCS B I'DYHTI B
posumuenomy ctai. IlocyimnBoro Jita, HaBiTH 3a JOCTATHBOI KiJIBKOCTI
B I'PYHTI ITOKMBHUX PEUOBUH, BUCOKUX ypOKaiB 30MpaTu He BAAETHCH.

Boga migTpumye ¢opmMy Ta IPYKHICTH pOCauH, O0epe ydacTb B
YTBOPEHHi pocJamHaAMU OPTaHIiYHMX PEUYOBUH.

IJ1st 6araTbox TBApMH i POCJIMH IIPIiCHI Ta COJIOHI BOAOMMU € MicleM
ixaporo ocejienHsi. Ha magaioHKy 112 oszaiioMcs 3 JeAKHMHU 3 MeII-
KaHI[iB BOJOMM i HaBeIM BJACHI IIPUKJIAIU.

€ Mpwrapan, ax mBuUAKO 1 BOpaBHO ILIaBac puba y BOAL
i axa BoHa Oesmopajnma Oe3 Hei.

Y craagi Tin TBapuH i JogmHM HalbOigblie Bogu. HaBiTh KicTku i
3y0M MaioTh Y CBOEMY CKJAJi BOAYy, He KayKyuud BiKe IPO KpOB, IIT i
cauny. IKy posb Bimirpae Boma B Tinmi giommuu? Hacammepen posb pos-
ynHHEUKA. TucAadi XiMiuHMX peakiriii, 110 Big0yBalOTLCA B "KMBOMY Opra-
HizMmi 3 i3Kero, 0e3 Bogu Oysau 60 mpocTo HeMoO:;KJauBi. Ilo:K1UBHI pevuoBUHM,
SIKi YTBOPIOIOTHCA IIPU ITLOMY, Ta PEUOBUHH, IO ITiIIATaI0Th BUBEIEHHIO
3 OpraHismy, mepeHocAThCA KPOB’0. Y CKJIali KpoBi 6araTto BoOmu.

VIiTKYy MU CIIOKMBAEMO BOAH OijbIlie, HixK y3uMKy. Ile 3yMoBJIeHO
I1e OJHi€I0 BasKJMBOIO ii POJIIIO — 3aXUINATH OPraHisMu Bij meperpi-
BaHHsa. Tak, mig uac meperpiBaHHs y JIOAMHW BUIIJISAETHCS MiT.
YHacIiIoK IIHOT'0 HaBiTh 3a HaHOiABLINIOI cileKu TeMIepaTypa ii Tima
3aJIMIIAETHCA IIOoCTiiHO0. [fopocia JognHa Mog00u CIIOKUBAE 0JIU3b-
KO JIBOX JIITpiB BOAM.

Man. 112. MewwkaHui Bogonm: 6abka (1), okyHb (2), kpokogun i xaba (3), V"
KoTyLuka (4), BoasiHi pocnuHm (5, 6) %
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« K JroguHA BUKOPHMCTOBYE BOIY

I[ITopoKy BpocTae cIoXWBaHHA TNpPiCHOI Boau, a 3amacu ii He
30iIBIIYIOTHCA, a 3MEHINYIOThCA. JKuTeN i BeIUKUX MiCT yKHUBAIOTh
y 1)Ky IepeBaKHO pPiuKoBY Boay. Taxka Boma HIPOXOAUTHL TPUBAJJIUNA
00po0OiTOK, B3HesapakeHHdA, (QiabTPYyBaHHS, OIPOMiHEHHS O30HOM
TOIO. Yce Ie moTpedye BeamKUxX BUTpaAT KomriB. I[lam’saTait mpo 1ie
1 He 3ajiumIail KpaHiB BiKPUTUMU.

Boga spgartma posumHATH B co0i AK MuMiiHi 3acobu, Tak i meaki
3abpyauoBaui. Ha oMy I'pYHTYETHCS OPAHHA OiinsHN. SHAUHY KiJIb-
KiCcTb JIiKiB BUTOTOBJISIOTH y BUTJISAAI BOTHUX PO3UYMHIB.

KoncepByouu oBoui Ta GpyKTH, TOTYIOUM BapEeHHSA i KOMIIOTH, MU
KOPHCTYEMOCSA PO3UMHAMM ITYKPY, KYXOHHOI COJIi, OIITOBOI Ta JIMMOH-
HOl KHUCJIOTHU.

A 1me Bomy AK PEeUOBMHY JIOAMHA BUKOPHCTOBYE B OaraThbox Ximiu-
HUX BUPOOHHIITBax. € Oaratro 3aBOAiB, A€ IIOTPiIOHO OXOJOAKYyBATHU
BUPOOJIEHY MPOAYKIIiI0o a00 HarpiBaTH PEUYOBUHU HepPe] MPOBEAEHHIM
xiMmiuamx peakiiii. JocuTh YacTo Iie TeX POOJATHL 3a MAOIOMOTOIO
BOJIN.

% Nigcymku

& Po3unHM — HalnowwmMpeHiLwi cymiwwi Ha 3emni.

& MpupoaHUMN po3YMHaMKM HEXUBOT NPMPOAM € BOAAa OKeaHiB, MOpIB, PIYOK,
03ep, Nia3emHi Boau.

& YCi npouecu XUTTEAISNbHOCTI opraHiaMiB BigOyBatOTbCS 3@ y4acTio BOAHUX

PO34YMHIB PEYOBUH.

& Bopay Ta ii po34nHM LUMPOKO BUKOPUCTOBYHOTb Y NOGYTI 11 HA BUPOGHMLTBI.

A

L

CTopiHka npupoaogocniaHuka

BukoHali 3ae0aHHs. [lpoBeayn CnocTepexeHHst 3a BogomMamm TBOET MicLie-
BOCTi. 3’sicyin, siki NpUPOAHI Ta LITYYHi BOAOWMU € Ha ii TepuTopii. 3 akoto
METO Ta SK AN iX BUKOPUCTOBYIOTL? YK € mxepenbHa Boga i Ym 4acto
nayTb AOLWi y TBOEMY Kpai? EkCnepnuMeHTansHUM LUAISIXOM BUSBU PO3YMHEHI
peyoBuHN y BOAI pisHUX BogowM. MopiBHAN ogepkaHi pesynsraTtv Ta 3anuwim
1X Y 30LUMUT.

a [ n | n | v | a | n |

1. HaBeam npuknaam posyunHiB y npmpogai.

2. fAlke 3Ha4YeHHA BOAW B XMBIi Npupoai?

3. [le BMICT pO34MHEHMX PEYOBUH BinbLUMIA — Y BOAi PivKM Ym MopS? Ak

Lue aoBectun?

4*, PoarngHb MantoHok 113 i cknagu 3a HUM po3noBigb Npo Te, Ae i sk

NEZEhR W

ioAnHa BMKOPUCTOBYE BOAY.




Man. 113. BukopucTtaHHs Bogmn

:3-'&5 donomoxyTb gopocii
Mn n
MNocninkyncsa 3 JOpOCNMMIN YneHaMmn TBOET POAUHM | CKnaam po3noBigb Npo
Te, SIK Balla poavHa BMKOPWUCTOBYE BOAY. 3anexHO Big MicLs TBOrO NpOXu-
BaHHSA 3’ACYMI:
— 3 AIKOro JKepera Bv bepeTe BOOY ANst BXMBAHHSA B iXY;
— SIKy BOAY BU BUKOPUCTOBYETE ANSA NPaHHS, MUTTH, NONUBY TOLLO;
— YK cnnadyeTe BM 3a KOPUCTYBaHHS BOAOK. FAKLLO Tak, TO HACKINbKK Le Bia-
YyTHO Ans OLOaXKeTY CiM'T;
— SAKLLO [KeperioM BoAM € Ballia KpUHMLA, TO KON i BUKONanu i Ha siky rmubuHy;
— 4K oLaaHo Balla poanHa BUKOPUCTOBYE BOAY.
Cknagu Kop1cHi nopaau Woao 3aollafpKeHHs BOAW i MOAINUCA HAMK 3 Opy3a- _
MW, OAHOKITACHUKaMu, pognyamu. ?S‘fd

-
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3. OPTAHI3M I HOT0 BJIACTHUBOCTI.
b -~ RJITUHHA BYJIOBA OPI'AHI3MIB

Tu BiKe 3HAEI, HACKIJIBKYU DPIBHOMAaHITHI mina x#ueoi npupodu —
opzanidmu. BoHu maroTh pisHi posmipu, OymoBy, 3a6apBiIeHHSA, CIIO-
ci0 KUuBJIEHHs, CepemoBHIIE KUTTsS. BoaHouac opramismMam Opura-
MaHHi CIILJIBHI BJIACTHMBOCTi, IO BiAPi3HAIOTH iX Big TiaM HeEXUBOIL
mpuponu (MaJ. 114).

Mo ckaamy Tin *xuBoI IPUPOAH 060B’A3KOBO BXOAATH OP2AHIYHI PEHOGUHU.

JRuBi opranisamMmu pocmymv i po3euearomwvcs. 3 mapocTKa BUPOCTAE
MOT'YTHE [iepeBO, 3 KOIIIEeHATH — KiT, 3 JUTUHU — Aopociia JoguHa. HamesHo,
TU Te)X IoMiuaern, 1o pocrell. Ik 6auumo, picm i po3gumor cynposo-
Oxcyemocs 30i1bUeHHAM PO3MIpi6 i macu mina, 3MiHOI0 1020 PopMuU.

Bé‘p“f,IH”.EﬁFJ |
ff'_“:. .
4 \
/ PO3MHOXEHHS NOOPA3NUBICTb | PO3BUTOK

/

Man. 114. deski BNacTMBOCTI OpraHi3mis, 3a SKUMU BOHU
BiAPI3HAIOTLCA Bif, TiN HEXMBOT NpUpoan
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PicTt opramismiB BigOyBaeThcsA 3aBAAKU MTOXKUBHUM PEUOBHHAM
(6imkam, kmpam, ByraeBogam). Ilo opra"isamy TBapuH i JIOAMHU BOHU
HagxonaTh 3 ixkero. IIpomec morsimHAHHS i 3aCBOEHHSA OPraHi3MOM
PEUOBUH I:Ki HAa3WBAETHCA HCUBNEHHAM.

YciMm opraHismMam AJid JKUTTENiAIbHOCTI IMOTPiOHa eHeprid. i Boum
OTPUMYIOTH y IpoIleci duxaHHA, sKe BigOyBaeThCsA 3a YUACTIO KHUCHIO.
Bin moTpibeH 1A po3IeIyieHHs OPraHiYHUX CHOJNYK Yy KiaiTuHax. Ilpu
IILOMY YTBOPIOIOTLCS BYTJIEKHCJIUM rad i Bojga ¥ BUBLIBHAETLCSA JKUT-
TEBO HEOOXimHa eHeprid.

HemoTpibui opramismy pedoBuHU (HAIIPUKJIAL, BYIJIEKUCJIUN Tas,
IIT0 YTBOPIOETHCA MiJ Yac AUXAHHA) BUBOAATHCA 3 HHOT'O HA30BHI.

IITe ommiero BmacTuBicTiO OpranismiB € nodpas3aueicme. Ile 3nat-
HiCTH »KMBUX iCTOT pearyBaTu Ha BILJIMBHM 30BHIIITHLOT'O CEepPeIOBUIIIA.
Hanpuraan, Mmaku, KyJabp0ada Ta 6araTo iHIINX KBiTiB pO3KPUBAIOTHCA
BlIeHb, KOJM TeMIepaTypa HOBiTpA HiABHIIYETHCS, i 3aKPUBAIOTHCS
Oig Beuip, KOJIM CTa€ IIPOXOJIOLHIIIIe.

Heckaaguo 3’sacyBaTi, AK akKBapiyMHI pumOKM pearymoTh Ha pisHi
BILIMBY HABKOJIUINHLOTO CepefoBHUINA. SIKIO JIET€eHBKO IIOCTYKATH
OJIiBIIeM IIO CTiHIIi akBapiyMma, pubKU TiKaioTh y pisHi 60ku. Ha mosasy
KOpMYy PHMOKM pearyioTh iHaKIle — IIBUIKO IiAIJIMBAIOTH JO HHOIO.

Xou ckinpKu 0 icHyBaB opradism, i3 yacom BiH ruHe. YTiM 3aBIAKU
PO3MHOKEHHIO 3’ ABJIAIOTHECA HOBI opraHismu. Po3mHoOxMceHHA — 37aT-
HicTh oOpraHismiB BiAgTBOpioBaTH c00i MmOAiOHMX. 3 $A€Ib JIeJeKU
3’ SIBJISIIOTHCA JIejieuaTa, 3 IKPMHOK OKYHS — OKYHII. IToToMCTBO IIOBTO-
pioe OymOBY, IOBEiHKY, CIIOCiO KUTTA OAaTbKiB. 3aBASAKIM PO3SMHOMKEHHIO
SKUTTSA Ha HaIIill IIJIaHeTi IPOJOBIKYEThCA 3 MOKOJNHHA B ITOKOJIHHSI.

» Knitunna GymoBa opranismis

3 BHUBUEHOIro IIpo OyZOBY PEUOBMH TH 3HAEII, IO IXHIM CBOEPif-
HUM OyAiBeJbHUM MaTepiajoMm € aromu. Haillmenwumu wvacmunkamu,
3 aAKux nobyodosani opzanizmu, € kaimunu. ToXK KaKyTb, IO BCi
OpraHidaMu MarTh KAiMuHHY 6y006y. 3a Ii€l0 03HAKOIO OpPTaHiZMu
BipisHAIOTHCA Bif TiJ HeXXMBOI mpupoau. 3 KJIITHMH IIOOyIOBaHi Tijga
i BeIMKHMX 3a po3MipaMu opraHisamiB (HampuKJIazm, CJIOH, Iy0), i
MaJIeHbKUX, AK-OT OmsKoJia i pAcka.

SKII0 THM yBa)KHO NMOAWBUIICA Ha M SIKOTh KaByHa UM JIHMOHA, TO
mobavmuill, 110 BOHA Mae€ 4dmncJeHHi Komipouku. Ile i € xiriTumu.

Ta 3azBuuail KJIITHHN MalOTh MaJEeHbKiI PO3Mipu, TOX PO3TUBUTH-
cA X MOYKHA JIMIIIE 3a JOIMOMOTOI0 30i/IbIITyBAJBHOTO IIPUAANY MIKPO-
ckona (man. 115, 116).

Kaituauy pociuH, TBapuH i rpubiB BUPi3HAIOTHCA O0araToMaHiTHUMU (Pop-
MaMu i posMipaMu, IpoTe KOKHA 3 HUX Mae€ moAibHy 6ymoBy. OcCHOBHUMHU Uac-
TUHAMYU KJIITHHU € 060n0KKa (Kaimunna membpana), yumonnaima i a0po
(mag. 117). Hoxaanuinme mpo OyA0BYy KJIITHH TH JisHAEIICA Ha YPOKax Giosorii. 2

£ 117 |
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IcayioTh opramismMm, gKi CKJIamaroThCcA JUIIe 3 OfHiel KIiTuHHU,
HAIIPUKJIAL MEIIKAHIl IPicHUX BOAONM xXJaMimoMoHaza it ameba (mal.
118). Ix rak i HasuBaTL — 0dHOKAIMuUKHi. HesBaskaroun Ha KpuUxiTHI
poaMipu, efmHa KJIiTHHA Tijga IIUX IPeACTABHUKIB KMBOI MPUPOLYN BUIB-
JIsie BCi BJIACTHMBOCTi OpraHisMiB i 3gaTHa J0 CaMOCTiHHOIO iCHyBaHHHA.

Tismo 6iabIIOCTI JKMBUX OPraHi3MiB HAIIOI IJIAHETH CKJIAJAETLCA 3
Besmue3Hoi KinbkocTi kiaituH. Ile 6azamoxnimunni opzanidmu
(mai. 119). 3aragom KinbKicTh KJIiTHH y 0araTOKJIITHHHOMY OpraHis-
Mi MOJKe cAraTu KiJIbKOX MiJbAPHiB.

Man. 115. Csitnosumn Man. 116. KnitnHun
MiKpOCKOn nig MiKpOCKOMOM

1 1-4agpo
2 — obonoHka
(kniTMHHa
mMemMbpaHa)

o> 3 — uutonnasma

Man. 118. OgHOKNITUHHI opraHi3amu:
BOAOpPICTb xnamigomoHaga (1)
i TBapuHa ameba (2)

N4 Man. 119. BaraToKniTMHHI opraHiamm
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’g}b Nigcymku

A

OCHOBHVMIW BNacTUBOCTSMMW OPraHi3aMiB € piCT, PO3BUTOK, XMUBMNEHHS, AMXaH-
HS, NOAPAa3NMBICTb, PO3MHOXEHHSA. 3a UMW BNAcTUBOCTAMM OpraHiamu Bia-
Pi3HAOTBLCS Bif, TiN HEXUBOI NPUPOaMN.

Yci opraHiamu cknagatoTbCs 3 KIIiTUH.

Wy .
CTopiHKa epyauTa

Cepen cyyacHux TBapvH HaMbINbLUOK € CUHIN KUT, OOBXMHA Tina $KOro
6nuabko 33 M, a Maca noHag 150 T. HoBoHapogkeHe Mansi Kuta Mae AOBXU-
Hy noHag 8 m i BaxnTb 2—3 T. HanmeHwunin ntax Ha 3emni — ue konibpi, Lo
xuBe B MiBaeHHIn AMepuui. Lia nTawka Baxuts 6nmnsbko 2 r. Anue ii macoro
0,2 r MeHLUe 3a ropOLLNHY.

Ak Gaumw, BiAMIHHOCTI B po3Mmipi Ta maci kuta i konibpi Bpaxatodi. OgHak
0oboM icToTam npuMTamaHHi BCi BMNAacTUBOCTi OpraHi3miB.

Y npupogi € opraHiamu, siki He MatloTb KIiTUHHOT BygoBu. Lle Bipycu. BoHu mo-
XYTb iCHYBaTU TiflbKN BCEPEANHI KNITUH iHLLMX OpraHiamis, a 3a iXHiMK Mexa-
MU TMHYTb. TOMY BY€Hi BMAINAIOTb BipyCn B OKpemy rpyny Tin npupogu. Bi-
pycu ayxe Hebesne4yHi Hacamnepen TOMy, O CMPUYNHIOWTL Garato XBopoo
POCHVH, TBAPWH i NIIOONHM.

CTopiHka npupogonocnigHuka

BukoHali 3aedaHHs. [lpoBean CNOCTEPEXEHHSA 32 OCHOBHVMMMW BMAcTUBOC-
TSIMW OpraHi3amiB.

HAis 1. BusHay npegcraBHuMKa XUBOI NPUPOAK, 3a kMM Oyaell cnocTepiratu.
Lle moxe GyTun nTawka, Ky T1 NigroqoByeLl, AOMaLLHA TBapyHa abo KiMHaTHa
pocnuvHa.

HAis 2. Cnoctepiran 3a noBegiHKOW 06paHOro NnpeacTaBHMKa XUBOI NPUPO-
an. Aki BnacTtnBocTi opraHiamy To6i Bganocs BusiBUTU?

Aisa 3. Pesynbratn cnoctepexeHb 3anuium B 30LLMTI.

L

3 [ a | n | n | v [ a | w | uw | a|
a 1. MNepeniun 03HakK, 3a SKMMK OpraHi3amMn BiAPI3HATLCA Bif Tifl HEXXMBOI
: npupoam.
a 2. fike 3Ha4eHHs Ansa opraHiamiB Mae XMBNeHHA?
H 3.Mpo 4Kki BRMAcTMBOCTI OpraHiaMiB igeTbCA B TakMX PEYEHHSX:
H a) 3 ManeHbKOro »omnyas BMpic MOryTHil ay0; 6) BoBk nontoe Ha 3ainus;
A B) Y CcTaBKy nnuBe Kapacb?

4. MNoscHn BucniB: «OpraHiamu MatoTb KiTUHHY Oy0oBy».

5*. Aki peyoBMHY HEOOXIaHI TUIPYy ANs OTPUMaHHA eHeprii? 3Bigku BiH iX

oTpumye?

MonpauronTe B rpynax

[oBeniTb, WO POCHVHN | TBAPUHU — XMBI OpraHi3amu.

£ 119
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'§34. PI3BHOMAHITHICTH OPTAHI3MIB.
POCJINHU

OxpiM moxiny opraHisamiB Ha OZHOKJIITHMHHI #I OaraToOKJiTHHHI,
yuyeHi BHOKPEeMJIIOIOTH ¥ iHIOI rpynom Tia KwuBoi mOpupoam.
HailinmomupeHimuM € OOALJI OpPraHi3MiB Ha poOCAUHU, MEAPUHU,
2pubu, 6axmepii.

ITe opramismu, AKi MalOTh KJIITUHHY OYIZOBY, *KHBJISATHCA, AUXAa-
I0Th, POCTYTH, PO3BMHOKYIOThCA. Pa3oM 3 THM DPOCJIHHUN MAalOTh O3HA-
KU, 32 AKUMH Bipi3HAIOTHCS Bif iHmmmx opraxHismiB. Posraasmemo ix.

PociuHu BUIIIAIOTL KMCEHb, SKHM AMXAalOTh OpPraHisMu HAaIIol
IJIaHETHU.

Pocaunn 3asBuuaii BeAyTh NPUKPIIJIEHUH CIOCI0 MKHUTTs, Xoua
OKpeMi YacTMHM IXHBOTO Tijla 3maTHi pyxarucsa. Tak, pyxamoTbes
BUTKiI IIaroHM BUHOTPAny, OOKPYUYIOUMCHL HABKOJIO Pi3HHX OIIOP,
a IIfe — KBiTKHM TIOJBLIIAaHiB, MaKiB, Harijok, KyJap0adbu, AKi BigKpuBa-
IOThCS BPAaHI[L I 3aKPUBAIOTHCS yBeuepi.

Pocamam xapakTepusylThcA OaraToMaHITHICTIO Po3MipiB, ¢opm
JUCTKIiB i cTebes, 3abapBiIeHHAM KBiTiB i mI0oAiB, criocobaMu PoO3MHO-
JKeHHSA, TPUBAJIICTIO MKUTTS.

Ta BUPiSHUTH POCIMHY 3-IOMIiK iHIITMX OpPraHi3MiB MOKHAa JOBOJI
IMIBUJKO 33 3€J€HUM KOJIbOPOM, AKWH iM HaJa€ peuyoBWHA XJOPOQiJl.
3aBIAKU HOMY POCJIMHHI OpraHi3aMu Ha CBiTJIi ymeéoproroms opzaHiu-
Hi pewo6éuHnu, 1110 HeoOXinHi IM nna icuyBamHA. Tak pociauHu 3abes-
IIeuyIoTh cebe Ta iHII opraHisMy HOMKUBHUMU PEUYOBHUHAMU.

3a pO3TIAHYTHUMH O3HAKaMM Oe3MOMMJIKOBO MOYKHA BiJHECTH 0
pocauH MOTryTHi#I Ay0 i TEHIITHY BOJIOIIKY, PO3JIOTHII KYII JIIIIUHNI
Yy MaJIeHbKY PACKY B CTaBKY.

- PisHOMAaHITHIiCTh POCIMH

Posriaaus maarosok 120, i Tu mobaumnin, AKMMU Pi3HOMAaHITHUMU
OyBaroTh pocauHu. Tomy BueHi o00’eqHaANM POCIVHU B TPYIU.
OsmaioMuMocsA 3 HeTKUMU I'PYyIaMH POCJUH.

Cepen pocauH icHYIOTH 00HOKAIMmuHKHI (Man. 120, 1) i 6azamoxai-
munni (manx. 120, 2—6) opramismu. Tu BXKe 3HAEMNI, M0 3a 30BHIIIHIM
BUTJIAAOM cTebyia Ta HOro poaMipaMu cepejll POCJUH PO3PiSHAIOTH
Odepesa, Kywi i mpas’sHucmi pocauHu.

HasaBHicTh KBIiTKM — 0O3HAKa, 3a KO0 BHOKPEMJIEHO T'PyIy Keim-
Koéux pocaur. Jlo HUX HajleXaTh TPOAHAU, YOPHOOPUBILi, HAPIVICU

w“” rTa Oararo immux (man. 121).

120
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Jlo ocHOBHUX OpraHiB KBiTKOBOI POCJIWHU HAaJIe}KaTh KOPiHb, IAriH,
110 YTBOPEHUI cTe0JIOM i JucTKaMu, KBiTKa, g i Hacinuua. Kopiub
3aKPilJIOE POCINHY B I'PYHTI # IIOTJVIMHAE 3 HHOT'O BOAY 3 PO3UMHEHUMI
peuyoBHMHAMM, HEOOXiZHUMU I KuBJeHHA pocaumHu. Crebso ciyrye
OIIOPOI0 POCJMHU, IO HEOMY PYXAaIOThCsS IMOKUBHI peuoBmHU. JIMCTOK
3a0e3meuye YTBOPEHHS OPraHiuHWX PEUYOBHH i KUCHIO, AKUUA BUIIiJIA-
€ThCA V HABKOJMUIIHE CepemoBHUINEe. 3 KBiTOK PO3BUBAIOTHCS ILJIOAM I
HaCiHMHU, 3aBIAKN AKNUM KBiTKOBi POCIMHU PO3MHOMKYIOTHCS.

Y npupozi € ymmano pocsvH, AKi He MalTh KBiTOK. [lo HUX HaJe-
)KaTh moxu i nanopomi (man. 120, 4, 5), 1110 3pocTalOTh Ha 3BOJIOYKE-
HUX TEPUTOPiAX, a TaKOXK 600opocmi, MOIIUPEHi y BogoiMax i 3BO-
JOXKeHUX Miciax cyxomoay (man. 120, 6).

IcayroTh pocivau 00HOPiYHi, d80pitHi Ta 6azamopivHi. OxHODPiUHI
BCTUTaIOTh MIPOTArOM OJHOI'O POKY BHPOCTH M YyTBOPUTH HACiHHS, 3
AKOro Ha HACTYIHUH PiK 3’ABIATHCSA HOBi pocauHu. B YKpaini Trakux
POCJIMH 0araTo pocTe Ha JYKaxX, y CTeIy. 1X BUPOIIYIOTH HA IOJAX
(oripku, rap0bysm, KyKypy/A3a, IIOMilopu), BUCiBalOTh HA KBITHUKaX
(aticTpu, YOpHOOPUBILi, MeTYHIT).

Man. 120. Pis3HOMaHITHICTb pocnuH: xnamigomoHaga (1), COHALWHKK (2), ;
kanuHa (3), mox (4), nanopoTb (5), BogopicTb cniporipa (6) %J,



Man. 121. KBiTkoBi pocrvHu

Pocaunn, y aKux Big mpopocTaHHA HACIHMHN 4O YTBOPEHHS HOBO-
ro HACiHHA NPOXOAWTH ABAa POKU, HA3MBAIOTh ABOpiuHMMHU. Ile MOpPK-
Ba (majy. 122), cexepa, meTpymnika, JOOyX.

o G6araTopiuHMX POCJIMH HaJeKaThb yci gepeBa I KyIIli, a TaKOK
JedAKl TpaB’sSHMCTI POCIMHU, SAK-OT: CYHUIli, ITiOHM, XPHU3aHTEMH Ta
immri. BoHuM KBiTHYTH i YTBOPIOIOTL MIJIOAM IIOHAJ ABa POKH.

SIKIITO0 XOJIOLHOI IIOPH POKY JHCTS 0araTopiuHol pOCIMHU OIIazac,
il Has3WMBaIOTh AUCMONAOHOI0. A AKIIO JIKUCTA TPUMAETHCA YIPOIOBIK
POKY, TO TaKy 0araTopiuHy POCJNHY Ha3MBAIOTh G6i4HO3€/EHOI0.

@ MoMmipky#n i HaBeaw NpPUKIagM JUCTONASHMUX i BiuHO3eJIeHHX
PpoCauH.

Pocamuu, aKi MaioTh JiKyBaJIbHiI BJIACTHUBOCTiI, HaJIEKATh [0
rpynu nikapcvkux pocaun (man. 123). JlronguHa BUKOPUCTOBYE DPisHi
YACTHMHMN IINX POCJUH [IJA MIPUTOTYBAHHS HACTOAHOK, CHPOIIiB,
nopornkiB. Hampukiaanm, cik IIOZOPOMKHMKA BXOIUTH M0 CKJIAIY 3aco-

Man. 122. MopkBa — ABOpiYHa pocrnHa: HaciHHA MOpKBM (a),
‘W pocnvHa y neplummn pik pocty (6), BUrnsag poCnuHU Ha Apyrnin pik pocTy (B, T)

( 2 i



Man. 123. Jlikapcbki pocnuHu: Harigkm (1), BanepiaHa (2), manuHa (3),
waenis (4)

0iB m1s JiKyBaHHS KAaIILJIIO i 3aXBOPIOBaHb IMIJIYHKA. /151 mOJIOCKaHHA
ropJia BUKOPHCTOBYIOTh HACTOSHKHU Harimok i masiii. MaOyTs, i ToOi
Oig yac JiKyBaHHS 3aCTyIH JOBOAMJIOCA IKUTH TpaB’saHi uai 3 mojga-
BaHHAM ILJIOAIB KaJWHW, MaJWHU, JNMOHA.

3 maBHiX yaciB JrIOAWHA BUPOIIYE Pid3HI POCIMHU AJIA OTPUMAaHHS
IPOAYKTIB XapuyBaHHA, ONATY, JIiKiB, IpHUKpaIIaHHS CBOEI oceii it
noxBip’a. Taki pociman HasuBaioTh kKyavmypHumu. Ha Binminy Bif
HUX, OUKOPOCNi POCAUHU Y TIPUPOAL POCTYTH 6€3 yJacTi JIIOgUHMU.

@ MomipKy# i Ha3Bu TpM KyJIbTYPHI POCIMHU i TPU AUKOPOCII.

IcuyioTh pocauHu, SKi He MOKHA OpaTH A0 PYK, HIOXaTH Y1 KYIITY-
BaTu. AIKe BOHU MIiCTATH PEUOBMHU, AKi B pasi moTpanjsgHHA B opra-
Hi3M JIIOAVHU i TBAPUH 3yMOBJIOIOTH OTPYEHHSA i MOXKYTDH ITPU3BECTH IO
sarnbesi. Taki peuoBMHM Ha3WBAIOTh OTPYHHUMM, a POCJMHM, AKi ixX
MiCTATH, YTBOPIOIOTH IPyny ompyiHux pocaun (Mman. 124).

OTpyiiHi peuoBMHN HAKONUYYIOTLCS B PiSHUX YaCTMHAX POCJIHUHU.
Bucokuit ymicT oTpy#iHNX pPEeUOBUH y ILJIOJAX BOBUYOI ATOAM i KOHBA-

Man. 124. OTpyiHi pocnnHu Ykpainu: yemepuus 6ina (1), BoBya sroga (2), ¥
6nekoTa YopHa (3), akoHIT (4) Qe
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Jii, y JamcTkax OJieKoTu. € pOoCAMHHM, BCi YaCTMHM AKUX OTPYHHI.
Hampukaan, Bcs pocamHa aKOHITY — Bijl KopeHsS OO0 KBiTKU — Haj-
3BUUYAHO OTPYyIHHA, HaBiTh HIOXATH ii He6e3meuHo OJsd 340POB’°d.
11106 YyHUKHYTH OTPYEHHSA, CJIil 3HATH OTPYIHHI pocauHu cBoei mic-
IIeBOCTi I He KOHTAKTYBATH 3 POCIMHAMU, HA3BU IKMX TOOi HeBimoMi.

ﬁ Nigcymku

& OpraHiamu Hawoi nnaHeTn BYeHi 06’eQHYIOTb Y YOTMPW FPYNN: POCIWHW, TBa-
puHU, rpnbn, BakTtepii.

& OCHOBHi O3HaKN POCUH — Lie HasiBHICTb XNopoainy, SK1ii 3yMOBIOE 3eNeHWiA
Konip poCnvH, 30aTHICTb YTBOPKOBATM OpPraHiyHi pevyoBMHU, HeobXxigHi Ans
nobynoBm BNacHoro Tina.

& PocnvHu 06’egHaHo B rpynu 3a pisHUMM O3HaKaMM.

LT -
CTtopiHKa epyauTa

—

[o cknagy 6araTbOX pOCNWH BXOASATb MIrMEHTU — Lie PEYOBUHN, SKi HA4AKTb
pisHoro 3abapeneHHsi. Hanpvknag, NirMeHT YepBOHOIO KONMbOPY € B KOPEHe-
nnogax Oypska i nnogax BULLHI, CUHLOMO KOMbOPY — Y KBIiTKAX BOMOLUKM i
GapBiHKy.

Tobi 3HarioMa cuTyauisi: KyLUTYHUU Srogan Yn pyKTU, KpansnHa iXHbOro CoKy
ONUHSIETLCA Ha oaAa3i. Biginpatwn ii He Tak yxxe 1 npocTo. Ta pocnuHHi Gaps-
HUKM MOXYTb CTaTW CnpaBXHiM MOMIYHUKOM Yy MPUroTyBaHHI Pi3HUX CTpaB.
Hanpuknag, 0ONOMOXyTb 3p00OUTK pisHOBAPBHUMUK TiCTEYKA, Xene, NeYnBso,
Mopo3mBo. CTpaBu GyayTb HE NuLLEe KpacuBsi, a W KOPUCHI 3aBOsKM BMICTY
nNpupoaHnx nirmeHTiB. BapTo nuwe ix BMoobytn 3 pocnuHn. 3pobutn ue
HecknagHo. Hanpuknag, wob oTpumat 6apBHUK 3€NEHOro Komnbopy, Heob-
XiQHO NMUCTKU LWINMHATY MNPONyCTUTU 4depe3 M'Acopybky. OTpumaHy Kalluky
3aropHyTU Y Mapnto 4n GUHT | BU4aBuTU Cik. Lle i € xapuoBuii GapBHUK.
BapBHUWKKM, AKi MalTb Pi3Hi BIATIHKM YEpPBOHOrO, MOXHa OTPUMATU i3 COKY
Oypsika, YEPBOHUX Arif, BULLHI, ManuHK.

a [ n | n | v [ a | w | nw | a |

. SIK BUPI3HUTN POCAINHK 3-MOMIXK iHLUNX OpraHiamis?

. Hassu Bigomi rpynu pocnuH i Hasegu npuknagu.

. Yn 3moxe ntoguHa icHyBaTtn 6e3 pocnunH? NosicHM CBOHO BiAMNOBIAb.

'hx-wN—\

. O6’egHaii pocnunHK 3 HaBegeHOro nepeniky Ha rpynu, NPo K ALWno-

cs1 B naparpadi: nweHunud, niwuHa, KneH, koHearnisi, Bepba, onekorta,

MZEhR W

Kanycra, TposiHaa, 6y3oKk, Kpin, cMopoamHa, dianka, rpyLia, Wwasrnis.

MonpaurounTe B rpynax

MigrotTynTe nosigomneHHs Ha TeMy «be3 BepOu i kanuHM Hema YkpaiHu».
Ona uboro aobepitTb iHoOpMaUilo NPO Ui POCNUHM (OO0 AKOI rpyny POCIUH
HanexaTb, sike 3Ha4YeHHs MalTb Y Npupodi i XUTTi noguHn). 3'acynte, ski
Tpaguuii ykpaiHCbKOro Hapoay nos’a3aHi 3 Bep6oto Ta KanuHolo.
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'§35. TBAPUHMH. PI3SHOMAHITHICTH TBAPUH

TBapuHU IMXAIOTh, JKUBJIATHCI, PO3MHOMKYIOTHCA, PYXalOThCHd,
pocTyTh. IXHe Tijo cKJIagaeThbesa 3 onHiel un 6araThox KiituH. IIpore
BCi TBaApMHM MAIOThH CIILJILHI O3HAKM, 34 AKMMU iX 00’€qHAJIU B OIHY

rpymy.

« K BIAPIBHUTHM TBAPUHY BiJl iHNIMX OPraHi3MiB

T'osioBHA BiAMiHHiICTH TBAPUH BiJl POCIUH MOJIATAE B TOMY, 1110 BOHU
HCUBNAMBCA 20MOBUMU OPZAHIYHUMU PEei06UHAMU, IO € yV CKJaIl
immux opramismi. OHiI TBapUHM KUBJIATHCA POCIMHAMH. IX HasHWBa-
I0Th pociuHoiOHumu (HampuKJaj, 3a€llb, KiHb, KopoBa). Ti, XTo cIo-
JKUBa€ iHIMUX TBApWH, HaJIEXKATh 0 M ACOIOHUX, A00 XUMHAKIB, TK-OT:
BOBK, JIeB, cOBa. ICHYIOTHL 8Cei0Hi TBApUHHU, AKi MOXKYTH KUBUTUCS
POCJIIMHHOIO 1 TBAPMHHOIO I}Kei0, HAIIPUKJAJ BeIMilb, CBUHS.

OpraxisM 0araToKJITUHHUX TBAapPUH CKJAJAETLCA 3 OpraHiB, aAKi
MaloTh II€eBHe IIpH3HaueHHs. Hampukjaal, HaIXOmKeHHsS KICHIO B
opramisM i BuBeIeHHA 3 HBOTO BYTJIEKHCJIOrO rady 3a0e3leduyioTh
opraiy AUXaHHs. ¥ JIOAUHK ¥ 0araThoxX iHINIMX TBapuH — Iie JIeTeHi,
y pub — 3a0pa. 3a OTPMMAHHA IIOKMBHHUX PEUYOBMH BiJHOBiIaioTh
opraHu TpaBJeHHA (HaOpuKJal, MIJIYHOK). 3aBAAKW OpraHaM YyTTiB
(oui, Hic, Byxa) TBapuUHHU OPi€HTYIOThCA HA TEPUTOPil CBOTO icHyBaH-
Hs, BUACHO Ai3HAIOTHCS IIPO HebeslmeKy 4y HadaBHicTh imxi. TBapuHmM
BUIAIOTL Pi3Hi 3ByKu (HAIIPUKJIAL, CBUCT, rapuaHHs). 3aBIAKU 3BY-
KOBUM SBHIIIaM BOHU BiTaloThcA ab0 BiAJAKYIOTh BOPOTiB, CHILIKY-
IOThCS 31 CBOIMU AUTHMHYATAMHU TOIIO.

Ba:x/1B0oI0 03HAKOIO GiJIBIIIOCTI TBAPUH € 3JaTHICTh AKTUBHO pyXa-
tucda. IlboMy cOpuUAOTh POSBMHEHI M’s3M 1 pisHOMAaHITHI KiHITiBKWH.
OKpeMi criocobu mepecyBaHHS TBAPUWH IIPEACTABJICHO HA MaJIOHKY 125.

Ilopyu i3 pyxJamBuUMHN TBapMHaAMHU iCHYIOTH i TaKi, AKi malike He
pPyXamwThcA i 30BHI HaragyoThb POCIMHU ab0 Tija HEXKMBOI IPUPOIH
(mas. 126).

« I'pynu TBapun

Ho TBapuH HajexaTb AK 00HOKJAimMmuHHI (Ipuramail ix sa MaJ.
116), Tax i 6azamokaimuHnHi OpraHizMu.

BaraTokaiTuHHUX TBapuH MOYKHa 00’€IHATH y ABi BEJIMKi rpymu:
xpebemHi i 6e3axpedbemni (man. 127). Hanpuknan, pubu, 3eMHOBOHI,
mJIa3yHU, IITaXuW, 3Bipi MaroTh BHYTPINIHIO OCHOBY Tijga — Xxpebem.
BoHu Haje:XaTh 40 XpeOeTHUX TBapPUH.

A Taki TBapuHU, AK UepBU, KOMaxM, IIaBYKM, PaBIUKHN XpedTa He
MaloTh, TOMY BOHU YTBOPIOIOTH I'PyIy 0e3XpedeTHUX TBAPUH.
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Y pub, xab, AIipOK TeMmIepaTypa Tijia 3MiHIOEThCA 3i 3MiHOIO
TeMIIepaTypy HAaBKOJMIITHLOTO CePeJOBUINA. IX HA3WBAIOTH X0M00HO-
KpoéHumu meapunamu. Ilocrifiny Temneparypy Tina, Aka He 3aJie-
JKUTh BiJ TeMIepaTypu B30BHIIIHLOTO CepemoBHINA, MAalOTh IITaxXxwH,
3Bipl i1 groAMHA. BOHU yTBOPIOIOTH I'DYIlYy MENnAOKPO6HUX MEAPUH.

Cepen TBapuH TaK caMo, AK i cepelx pociauH, € 6aratTo ompyii-
Hux (Man. 128). BoHu MicTaTh peuoBuHU, HeOe3MeUHi AJaS iHIIHX

\Vﬂ Man. 126. AkTuHisa (1) n ycTpuus (2) 30BHI He CXOXi Ha TBapuH

G’“_.126 ,’



TBapUH, JKUTTA 1 3H0poB’a JoguHu. IlocTpaskmaru Big oTpyHHHX
TBAapWMH MOKHA, AKIIO BOHU BKYCATHh UYMW BIKAJATH JIOJUHY, CKY-
IITYBaBIIX iX a00 IIPOCTO AOTOPKHYBIINCH OO IOKPHBIB IXHBOTO
riga. Jly:Ke OOJiCHUMU € BifUyTTsA, KOJU KaJUTh Oca UM OIKOJIA.
IIe Tomy, IO uepes HNPOKOJ y IIKipi BOHM BBOASTH CBOIO OTPYTY.
Ocob0suBO HebOe3meuyHo OJad JOAUHN, Koau ii BiKaJATH Bigpasy
baraTto oc i OmKiJ.

Ha miBpui mamroi kpaiHm moimmMpeHi OTPYWHI MaBYKW KapaKypTH
i TapanTysau. IloBciogHo B YKpaiHi 3ycTpiuaeThcs ragoka 3BUYaiiHa
(man. 128, 3). Ii mosxkHa BmisHATH B3a 0COGJIMBMM BiBepYHKOM Ha
cuuHi. ¥ YopHOMY ¥ AB0BCHBKOMY MOPAX MeEIIKae puba MOPCHKUHA
IPaKoH, AKUI 0oJisue JKAJUTh OTPYHUHHMH IIUIIAMU, i Memysa Kope-
HEpPOT, KOHTAKT 3 SKOI0 CXOKUI Ha OMiK KPOIIMBOIO.

1106 yOesmeuuTu cebe Bif OTPYHMHUX TBapWH, AisHalicsa, AKi TBa-
puHU TBO€E1 MicrieBocTi € orpyiiEnMu. Hamaraiica yHuKaTu 3ycrpiuein
3 HUMU, a Y BUNAJAKY KOHTAKTY 3 OTPYHWHOIO TBAPWHOIO CJIiJi HETANHO
3BEPHYTUCA II0 MEIUYHY IOIIOMOTY.

Man. 127. Pi3HOMaHIiTHUI CBIT TBapuH:
Joulosun YepB’sk (1), Mypaluka (2), nasyk ntaxoig (3), nacTtiska (4), swipka (5),
paenuk (6), kapachb (7), oneHb (8)

)
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Man. 128. OTpyWiHi TBapyHK YKpaiHu:
MopCbkuin gpakoH (1), kapakypT (2), ragtoka 3BuyainHa (3), 6mpkona (4),
Meny3a kopeHepoT (5), TapaHTyn (6), oca (7)

- TBapuHHu cBilichbKi Ta nTuKi

IcHyOTEL TaKOK TBApuHU CBifichbKi i guki. TBapuHu, AKUX JIOIUHA
Ipupy4Ynsa i po3BOAUTE OJIS CBOIX HalipidsHOMAHITHIIIIUX mOTped (mJs
OTPUMAaHHS NPOAYKTIB XapuyBaHHS, OOATY TOI0), HAJIEXKATh OO CELl-
cvkux meapun. Jlioguna ix noruaanae, roxye, Jikye. (Hasemu mpu-
KJIaAu TaKuX TBapuH). o cBificbKMX TaKOK HaJieKaTh KOTH, CO0AKH,
aKBapiymMHi pubOKu.

WFKurra dukux meapun MOBHICTIO 3aJIEKUTH BiJi HABKOJIUIITHBOTO
cepenoBuiiia. BoHu caMocCTiiiHO m0OOyBalOTh iKYy, A0aIOTHL IIPO HOBO-
HapOIKeHUX MAaJIAT, B3aXMINAIThCA BiJi BOPOTiB, CHOPYIKYIOTh
VKPUTTH.

Cepen OUKHUX TBapWMH YKMMAaJO CIPaBXKHIX [IpysiB JIIOOWHU.
Hanpuraan, nraxu. ConoXKmBaiodWm KOMAaX i IOJIOIOYM Ha MUINen i
XOBpaxiB, AKi IIKOAATH KYJbTYPHUM POCJUHAM, IITaXW € HaAAIAHUMU
3aXMCHUKAMH 3eJeHUX HacamKeHb. Och UOMY CJIiJi OXOPOHATHU IITaxiB
i migJgyBaTHMCA NIPO HUX: CTBOPIOBATU INMNAKiBHI I CUMHUYHUKM, He
Po30opoOBaTH THi3M, MiATOJOBYBATH B3UMKY. 3a I[J0 HEBEJIUKY TypOOTy
OTaXy HaBECHi i BJIITKY BiggsuyaTh CIOBHA CIIACIiHHAM HANIUX JIiCiB,
caziB i moJiB Big HMIKiTHUKIB.

& TBapVHW XMBNATLCS FOTOBMMMW OpPraHiYHUMK PeYOBMHaMM, CMOXUBAKYM POC-
TIUHHY YX TBAPUHHY XY.

( 128j
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@& BinbLuicTb TBapWH pyxaeTbCs, y HABKOMMLLHBOMY CBiTi BOHW OPIEHTYHOTHCS 3a
OO0MOMOrOI0 OpraHiB YyTTiB.

& 3anexHo Big ocobnmBocTen BynoBK i cnocoby XKUTTA BUAINSAOTb Pi3Hi rpynu
TBapuH.

& Cnin 3HaTn oTpyHKX TBAPWH CBOET MiCLIEBOCTI, 06 YHUKHYTU Hebe3neku Bif
KOHTaKTy 3 HUMM.

N CTtopiHka epyauTa

TBapuHM 3’'aBUNUCA MifIbAOHM POKIB TOMy. [epLui TBApMHN MeLlKanu y Bogi.
3a yac CcBOro icHyBaHHS BOHW 3MIHIOBanucs i po3cenunucs no BCin nnaHe-
Ti. CyyacHi TBapuHM — Hawaaky TUX TBapWH, SKi KONMCb Hacensanu 3emnto
(man. 129). YueHi 3'sicyBanu, Lo cepeq TBapvH MUHYNOro 6ynmn pocnmHoigHi
Ta XMKaKW.

Mpeokamn cydacHUX CrIOHIB yYeHi BBaXkaloTb MaMOHTIB. Lli TBapuHu Oynu
Ay>xe BUTpMBani, manu Kygnaty AOBry LepcTb, sika Aobpe 3axuwana ix Big
xonoay. 3picT 4opocnoro MmamoHTa csaraB 4 MeTpiB, a Maca — 8 TOHH. HuHi
B MPUPOAHMYNX MY3esIX MOXHA 6a4MTN PELLTKM Tifna LUMX KONUCb NOLUMPEHUX
i Ha TepuTOpIi YKpaiHN TBapUH.

Man. 129. AnHo3asp (1) i MAMOHT (2) — TBApPUHU MUHYMOIO

a | n | n | v | a | w | nw | a |
1.4Yum TBapuHM Bigpi3HAOTbCA Big pocnunH? Lo MixX HumuK
cninbHoro?
2.3a [onoMoro Yoro TBapUHWU OPIEHTYIOTBCH B HABKOMULLHBOMY
npocTopi? Hasegun npuknag.
3. Posnoainu TBapuH, 306paxkeHnx Ha MartoHKy 127, Ha rpynu, npo
AKi Mwnocs B naparpadi.
4. Ha saki rpynn noginstoTe TBapuH? Cknagnm posnoBigb Npo OAHY 3
rpyn TBapuH 3a nnaHom: 1) HasBa rpynu TBapwH; 2) TBApWHWU Ui€i ,
rpynu; 3) chinbHi 03HaKM TBapPWH i€l rpynu. %

NEZ=RE W
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'§36. reusn

3azBuuaii, KOJIU MH UYYEMO CJIOBO «TPUO», TO YSABIAEMO 3BUUHI
IJIs Hac rpubu, aKi Mu 30mMpaemMo B Jici uu Ha JayIli, AK-0T: MACJIOKH,
ImevyepuIli 9Yu ONeHbKUW. BOHM MaioTh IMANMMHKY i HiXKKY, came 1X MU
3pisaemMo ¥ KJjajgeMo A0 cBoro kormuka. IIpore manuHKa i HikKa — 11e
JUIle HeBeJNKa YacTHHA rpuda, SKy Ha3HBAIOTh na10006UM MIiioM.
Bono cayrye gias posmHokeHHA. OcHOBHE TijIo MuX rpubiB MicTUTHCS
B I'DYHTi I icHye He omauH pik. BoHO Mae BUIIAL TOHKHUX, ITOBIUX
HUTOK 1 HasmBaeTbCA 2pUbHUYeETO.

« Yomy rpudu CTAaHOBJIATH OKPEeMy I'pyIny OpraHi3mis

TpuBanuii yac ydyeHi He 3HaJNU, A0 AKOI IPynu OpraHisMmiB cJif
BigHecTu rpubu. AmKe MOgiOHO MO POCIHH I'PUOM BeAyTh IPUKPIILIe-
HUH CIIOCi0 »KUTTs, IMpoTe He MAalTh XJopodiay. A moxidHO g0 TBa-
PUH TPUOHU SKUBJIATHCA FOTOBAMY OPTaHiYHMMY PEYOBMHAMU. IX BOHU
MOTJINHAIOTh i3 "KUBUX OPraHiaMiB ab0 BigMepJWX PEIITOK TBapWH i
pocauH (HAIpUKJIanL, IeHbKa) ycieio moBepxHero Tija. Tomy Bupimiu-
Jau 06’e,u;HaTI/1 mi OpI‘aHiSMI/I B OKpeMy I'DYyIly 3 HasBOIO 2pubu.

I'pubu, AKi MU 3BUKJIN 6aq1/1'r1/1 B Jici UM Ha raJaBuHi, HAITPUKJIAM
Oinuit rpmb, HajeXaTb OO WANUHKO6UX 2pubie. PosriaHp wmaiio-
HOK 130, i 3posymieln, 3BigKu B3AIacs IS Ha3Ba.

Cepen manumHKOBUX I'pubiB 6arato Takmux, AKi BiKHUBAIOTL y IKY.
Ile icmieni zpubu (mas. 131). Ilpore icHyioTH rpubu;, B:KUBATU AKi
He MOKHA B JKOJHOMY pasi, ToMy Io iXHe Tijlo MicTUTh HeOesmeuHi
(oTpyiiHi) AJA KUTTS JIOOUHYN pedyoBuMHHU. Taki rpubu HasuBaIOTh
ompyunumu (man. 132). CwmepreabHO
HeOesmeuHnMu € OJiifa IIoraHKa, YOPTiB
rpub, TipunuyHM#A rpubd, YepBOHUHA i IIaH-
TEPHUN MYXOMOPHU.

Hepigko oTpyiiui rpudbu Tak cxoiki Ha
D icriBHi, 1Mo IxX Ba)XKO BigpisHuTH.
§ 2| Bamaw’srait sonore mpaBmio — He 36u-
E = pail 2pubie, akux He 3HAEW, | MuUX, W0
) pocmymdv 06a6ivw dopiz i nob6aruly eenu-
KUX NPOMUCLOBUX MicMm.

_
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° PISHOMaHlTHICTL 1 3HAYECHHA I‘pI/I61B

Heaxi manuuKoBi rpubu (HAITPUKJIAM,

Man. 130. Eyp,osa . . . .
MiTOCUYHUKU, IMIigAyOHi) pOCTYyTh MHin

LarnnHKoBoro rpM6a



Man. 131. lcTiBHi WanuHkosi rpubu: 6ini (1), macnioku (2),
JNINCUYKM cnpaBXxHi (3), NigocnyHmnkm (4)

JepeBaMHu IIeBHUX BuUIiB. I'puOHMI mux rpmbiB oOmIiTAlOTH KOpeHi
JepeB. 3 JepeBa B I'PUOHUITIO HAAXOIATL OPTaHIUHI peyoBMHM, a Bif
rpuba BOHO OTPUMY€ BOAy i HeopraHiumi pevoBmHH. Tak rpubm i
JepeBa JMOIOMAaraioTh OJHE OJHOMY.

Tob6i, HameBHO, OOBOAMJIOCA OauUUTH BKPUTHUH IBijaI0 xiai6. Ile
«pobora» rpubiB, 30Kpema MyKopa (majn. 133). I'pubu, AKi yTBOPIOIOTH
nofibHy IBiib, o0’emHanu B Tpymy ueinesux z2pubie. Uepes ixHIO
TifgJbHICTL IPOAYKTU ICYIOTHCS, CTAIOTh HeicTiBHUMU. SIKIITO B ImaKeTi
uyy XJi0HUI OyB IBiaMii XJ1i6, He MOXKHA KJACTH TYAM CBLKMI XJIi0.
AmKe BiH IIBUAKO BKPUETHCA I[BLILIIIO.

IcuyioTs 2pubu-napa3umu, AKi O0CenATHCA HA POCIUHAX.
Hanpukian, TpyToBUKM Ha cToBOypax mepeB (maJn. 134) abo cakka,
II0 OceJfA€ThbCcA Ha KavaHax KyKypynsu (man. 135). JKupasuwuch
OpPraHiUHMMM PEYOBUHAMMU POCJIMUH, IIi IpubU AysKe IM IIMKOLATh.

Man. 132. OTpyiHi WwanunHKoBi rpndu: oniga noraxka (1), w3
naHTepHun (2) i yepBoHui (3) Myxomopu 1@@{4



OxpeMmy rpymny rpubiB CTaHOBJIATH
OpincOnci, sKi uepe3d Majyi po3Mipu
Ba)XKKO 1mobaumTu 0e3 MiKpockoma
(mas. 136). YOpomoB:X CTOJITH JIOAMHA
BHKOPHCTOBYE iX IIpW BUITIKaHHI XJiba,
I TIPUTOTYBAaHHS KBacy 1 mwuBsa.
Ilexapcbki apiska:Ki momaioTh y TicTo,
1100 3poOUTH IOT0 MyXKiIITmM.

Posws rpubiB y mpupodi myKe BaK-
auBa. Cepen HMX € TaKi, AKi meperso-
PIOIOTHL OPraHiuHi PeYOBMHU BigMepJIMX
opragismiB Ha Heopra"iumi. 3aBIAKHu
IILOMY I'PYHT 30arauyeTbcsi HeoOXimHmu-
MU JJISI POCJNH IOMKUBHUMU PEUYOBMHAMMU.

I'pubaMu KUBJIATHCA YMMAaJIO MEIIKAHIIB JIicy, HAIIpUKJIAaL Pi3HO-
MaHiTHI Komaxu, Oinku, Kabanu, nraxu. Ta ¥ JOIMHA He BiZMOBJIIA-

Man. 133. Mykop —
usinesumn rpnb

Man. 134. NMapasuTuyHi rpubu-TpytoBukn Ha  Man. 135. Kykypyasa, BpaxeHa
cToBOYpi AepeBa Ca)XKOBMM rpudom

|
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\1@""? Man. 136. Opixaxi: 1 — nig mikpockonom, 2 — nekapcbki
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€ThCS BiJf IPUTOTYBAaHHS CTpaB 3 rpumbamMu. 3aBIAKU CYYaCcHUM TeX-
HOJIOTifAIM BHPOINYIOTH IIeUepUIli, IINBU, AKiI 3aJII00KM CIIOKUBAIOTH
y pisHMX KpaiHax.

i
i
i

ﬁ MNigcymku

& o rpnGiB HanexaTb opraHiamu, ski Be4yTb NPUKPINNEHWIn crnocio XutTs,
XMBMATLCA FOTOBUMW OpPraHiyHUMKN pe4YOBUHAMMW.

& Hali6GinbL BiooMi — LWanWHKoBI rpnubn, cepen AKUX € ICTIBHI Ta OTPYIHI.

& LLlo6 YHUKHYTM OTPYEHHS rpubamu, HeobXigHO OOTpPUMYyBaTUCA NpPaBuUn ix
30MpaHHs.

& KpiM LuannHKoBUX rpubiB, iCHYOTL rpubur-napasuntu, LUBinesi rpnbun, Apikoxi.

& Posknagaloun peluTku BiAMEpnuX POCIWH i TBapWH, rPUBU MOMOBHIOKOTH

3anacu HeopraHiYHUX PevoBUH I'PYHTY, SIKi HEOBXiaHi pocnnHaMm.

'

_ CTopiHka npupoaogocniaHuka
6

lMpakmuyHe 3aHssmMmsi. BnsHayeHHA Ha3B HaMOiNbl nNOLWMPEHUX B
YKpaiHi pocnuH, rpubiB, TBapuMH 3a AONOMOrOK aTnaciB-BM3HaUYHMUKIB,
eIeKTPOHHUX KOJeKLin.

Mema: po3suBaTn HaBUYKM POBOTK 3 aTnacamMu-BM3HAYHMKaMMW; HABYMTUCA
BM3Ha4aTW Ha3BW HaWbinbL NOWMpPeHUX B YKpaiHi pocnuH, rpubis, TBapuH.

O6nadHaHHs1, Mamepianu: repbapHi 3pasku pocnvH, 306paxeHHs (poTo-
rpacpii, ManioHKN) HaMoLMPEHILWNX B YKpaiHi pocnuH, rpubiB i TBapuH, atna-
CU-BU3HAYHWUKM Ta €NEKTPOHHI KOMeKLii poCrnuH, TBapwviH, rpmbis.
3aedaHHs 1. Po3rnsHb 3anponoHoBaHi repbapHi 3paskn pocnuH, 306pa-
YXEHHS1 POCMVH, TBapWiH, rpunbiB. 3BepHM yBary Ha ixHi0 doopMmy, 3abapBreHHs,
PO3MipH.

3aedaHHs 2. YCTaHOBM Ha3BW OOCHIOKYBaHUX OpraHiaMiB, KOPUCTYIOUNCH
atnacamu-BM3Ha4YHUKaMM, ENEKTPOHHUMU KOMNEKLiSIMU.

3aedaHHs 3. 3anvun Ha3BN BU3HAYEHUX POCINH, rpmbiB | TBApWH. [izHan-
Cs, SKi 3 HUX € Yy TBOIW MICLIEBOCTI.

a [ n | n | v | a | w | uw | a |
1. Hassun o3Haku rpmbis.
2. Cknagu cxemy «Pi3HOMaHITHICTL rpubiBy», y SKilA 3a3Had rpynu
rpubie 3 § 36.
3. Haeegu npuknaawn ictiBHux rpmbis. Yum Hebe3neyHi oTpymnHi rpnbn?
4. fke 3Ha4veHHs rpmbis: a) y npupogi; 6) ona niognHn?
5. Ccoopmynion Tpu npaBuna 3éupayva rpnbiB i NOACHM KOXHE 3 HUX.

MTZETVRR W

4 MNonpautonTe B rpynax

Y4Hi cnepevanucs wogo rpubis. OgHi WKonsapi cTBepaXXyBanu, Wwo B NpupoAai
Hemae LUKIgnMBUX rpmbiB, a iHLWI — WO WKianmMBmMx rpubie 6arato i ix crnig 3Hu-
wyBaTtu. A sk BBaXKaeTe BnN? P
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Kpim pocaun, TBapuH i rpubiB icHye Ile ogHa rpyna OpraHisMmiB —
6axmepii. Yci npencTaBHUKY 0aKTepili MalOTh HAA3BUUYANHO MaJi pPO3-
MipH, TOXK mo0auMTH IX MOYKHA Juille B Mikpockoi. Tomy ix e Hasu-
BalOTh MiKpoopraHismamu. Bakrepii — HalijgaBHiImi opramisMm Ha
Semui.

Baxrepii memkaioTsh BCIOAU — y BOAi, I'PYHTI, pidHUX opramiamax,
y IOBiTpPi, AKMM Ouxae JIOAWHA, Ha Pi3HUX IIpeaMeTax, y Tijgi poc-
JWH, TBapuH, JioguHu. IIpeacraBHmKku OaxkTepili enmHi cepenm opra-
Hi3MiB, K1 3JaTHi KUTU B rapsadyux AKepesax i B JbOJOBUKAX.

« XT10 Taki 6aKTepii

o OarTepilt Hale:KaTh IepPeBaKHO ONHOKJIITUHHI opranisMu pisHoi
dopmMu, HaOPUKJIAL KYJIACTi, maauukononioui (man. 137). Bix pocaum,
TBapuH i rpubiB Oakxkmepii BiApPi3HAIOTHCA TUM, IMO IiXHI KIiTWHUN
He manmb s0pa.

SxK yci :xuBi opramismu, 6aKTepii JKUBIATHCI, JUXAIOTh, POCTYTh,
PO3MHOMKYIOTBHCH.

BisbmricTs 6aKTepiit JKUBUTHCA OPraHIYHNMY PEYOBWHAMM BigMep-
JUX Opra”iamiB abo iXHiX YacTwWH, HANPUKJIAJ OHAJIUM JIUCTAM.
YHacaigok Iporo IpyHT 30arauyeThbCcs HeEOPraHiuHUMM PEeUYOBHMHAMU,
HeoOXimHUMM AJA KUBJIEeHHA pocanH. Taka gisanbHicTs 6axmepiil
KOpUCHA JJsd KUBOI IIPUPOAMN.

IlorpanuBIi;u y copuaTINBI YMOBHU, OaKTepii aysKe ITBUIKO PO3SMHO-
JKYIOThcA. Hampukiaan, cCKUCaHHA MOJIOKA — Pe3yJbTaT IIBUAKOTO PO3-
MHOMKEHHS 0aKTepiii, AKi B HLOIO IOTPAIIMJIN.

« SIka kopucTh Bim OaKTepin

HianbHicTs ogHMX OGaKTepiit Mae moOpi M JIOAWHN i IPUPOLHU
HacJigKu, AiAJbHiCTE iHmMX — Hi. K 3a3Hayajgocs BHUIIle, YaCTHUHA
OaKTepill pyiiHye BigmepJsi pemiTku opraHismis. Ilpm mpomy r'pyHT

Man. 137. PisHoMaHIiTHiCTb hopm GakTepin



MONOBHIOETHCSA HEOPTAHIUHUMMU PEUo- r :
BUHAMMU, MOOTPiOHMMM JJisI POCJIUH.
Icayrors OaxTepii, sfKi CTBOPIOIOTH
opraHiuHi peuoBmHH IPyHTY. TOMXK
3aBIAKU OaKTepiAM Ha IIJIaHeTi He
HAKONHNYYIOTLCSA PEIITKH BigMepJux
pociuH, TBapuH, rpubiB, a TIPYHT e b
3barauyeTnhcsi HEOOXigZHUMHU IJd POC- ’

JIMH PEeUYOBUHAMIU. : b

YV KUIIeUuHUKY JJIIOJUHU KUBYTH
O0akTepii, AKi yTBOPIOIOTH HEOOXimHi
BiTaMiHM i1 3axmIialoTh il Big iHIIHX
OakTepifi, AKi € MKIgIUBUMU OJIA
3m00poB’s. IcHyOTh OaKTepii, AKi IepeTBOPIOIOTL MOJIOKO HAa CMETaHYy,
Kedip, cup, JomoMaraiOTh Y BUTOTOBJIEHHI HOT'ypTiB, HeAKUX COPTiB
TBepaoro cupy (maua. 138).

Cmocrepirati gisiIbHICTE MOJOUHOKMCINX OAKTepiili T 3MOKeI i
BIoMa. [l 1bOro y JOMAaIlHiX YMOBaX HECKJIALHO JOCJiAUTH BIJIUB
0aKTepilli Ha CKUCAHHS MOJIOKA.

s 115070 3HAMO0AATECA 3 IPO30Pi CKIAHKMN, MOJOKO KOPOB’sSue
Kum’ayeHe 1 HeKum AdyeHe. HeoO6XigHO y CKIAAHKM HAJUTH II0
MiBCKJIAHKK MOJIOKA TaKUM UMHOM: y CKJIAHKY Ne 1 — HeKum’ sueHe
MOJIOKO, y CKJIAHKN Ne 2 i Noe 3 — xum’ssuere. Craauagm Ne 1 i Ne 2
BaJINIINUTHA BiIKPUTUMHU, a CKIAHKY Ne 3 IMiJIbHO 3aKPUTU KPHUIIKOIO.
IToTim mocraBuTH iX mopyd y Temye Micie Ha 1-2 mobdu i cmocrtepira-
T 3a iXHiM BMicTOoM. SMiHM, IIO0 BigOyBaiOTLCSI 3 MOJOKOM, CBiguaTh
PO MOro CKUCAHHSI.

IIpu npomMy HAHIIIBUIIIE MOJIOKO CKUCHE Y CKJIAHIL N 1 (nomipryil
i cnpobyil noscHumu womy ).

J ?T"

Man. 138. NMpoaykTn xapyyBaHHS,
CTBOPEHI 3a yyacTio bakTepin

Baxkrepii moskyTs 3aBmaBatu i mroau. Hampukiaan, BOHU MOMKYTh
JKUBUTHCS MPOAYKTAMI XapuyyBaHHsS — M’ SCOM, PuOOI0 TOIIO, Uepes
IO IIi IPOAYKTHU IICYIOThCS.

Kpim 1m1poro, ocobmBy HeOe3IeKy AJIA JIOAMHK CTAHOBJIATH XBOPO-
0oTBOpHiI OaxTepii, AKi CIPMUYMHIOIOTh Pi3HI 3aXBOPIOBAHHSA, HAIIPU-
KJaJ aHTiHy, ITHeBMOHiro. [[useHTepito Ta xoJepy, AKi Ha3MBaIOTh
XBOpoOaMu OpYyAHHX PYK, TaKOMK CIHpHUUYMHIOIOTL OaxTepii. Tomy
nam’amai, wo neped cnoiuarnHam ixi nompibHo 3aexdu pemenv-
Ho mumu pyxru. Crex, 1100 mocys OyB 3aBMKIN YUCTUM.

Cepen xBopoOOTBOpHUX OakTepili 6araTo TaKuxX, AKi M'MHYTH Bif
COHAYHMUX IIPOMEHiB, He BUTPUMYIOTh KUII’ aTiHHA. ToXX HpoBiTpIO-

BaHHA NPUMIillleHb, KU ATiHHA pedell, AKMMHU KOPHUCTyBaJacsa XBopa Wy
)
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JIIOAVHA, JOTOMOMYTh 3MEHIIUTN PU3UK IMOTPAIJISTHHA XBOPOOOTBOP-
HuUX OakxTepiii B oprauiam. Bimg xBopoi mgmoamHm 6aKTepii MOMXKYTH
MOIINPIOBATHCH Uepesd 0coOMCTi peui, ITif yac KaIiio i YXaHHI.

@ Mpuragan 3 ocHOB 3[0pPOB’A, [0 AKUX 3alO0LMKHHUX 3aXOMiB
Tpeba BIaTucs, 00 3aXUCTUTH cebe i HaBKOJMMUIMHIX Bijg IOIMIHpeHH
XBOPOOOTBOPHUX MiKPOOPTaHi3MiB.

CocHa, anvHa Ta iHITI XBOWHI POCJAWHU BUMIJNATH PEYOBUHU, AKi
BHIKYIOTh KLJIbKicTh XBOPOOOTBOPHUX OaKTepiii. Uepes 1e moBiTpsA B
XBOMHUMX JiicaX Mae€ JiKyBaJbHi BiacTuBocTi. Ock uomy I100JaH3Y
IUTAYNX TabopiB, camaTopiiB yacTo mobauuIln XBOMHI gepesBa. A 1mpo-
IyJsgHKa XBOMHUM JicOM KOpHCHAa i mopociaum, i miTam.

ﬁ Migcymku

& [lo GakTepiin HanexaTb NepeBaXxHO OAHOKIITUHHI OpraHi3amMu pi3HoT dhopMu.
& BakTepii MeLLKaloTb yctoam — y Bogi, I'pyHTI, pi3HUX opraHiamax, y noBiTpi, Ha
Pi3HUX NpegmMeTax.

& Cepen GakTepiil € KOPUCHI Ta WKIANMBI AN NOONHN.
A
CTtopiHKa npupoaogocnigHuKa

A
lNpakmuyHe 3aHssMms. O3HaNOMJIEHHA 3 HaWUMOLIMPEHIWMMN U OTPyMn-
HUMM pOCfIMHaMK, rpuéamm i TBapMHamMm CBOET MiCLLeBOCTI.

Mema: o3HanomuTncAa 3 NpeacTaBHUKAMWU POCAMH, rpubiB i TBApWH, Hanno-
LUMPEHILIMMN Yy CBOIN MiCLEBOCTI Ta OTPYMHUMN.

O6nadHaHHs, Mamepianu: repbapHi 3pasku pocnuH, konekuii Ta oTo TBa-
pWH, Mynsxi rpubis, 306paxeHHs (doTorpadii, MantoHK1) HannoLnpeHiLnx
N OTPYWHWNX POCInVH, rpnbiB i TBApUH CBOEI MicueBocCTi (amB. [jogaTkn).
3aedaHHs 1. Po3rmsiHb 3anponoHOBaHi BYMTENEM 3006paXkeHHs Yn repbap-
Hi 3pa3kn POCNUH, NpoynTan ixHi Ha3swu. [lisHancs, e BOHKM 3pocTaloTb (Ha
NicoBIN ranaBuHi Y1 Ha 6epesi BOAOMMMU, 3aTiHEHMX MicUsiX Yn gobpe ocBiT-
neHmx). Yn € cepeq UMX pOCIMH OTPYNHI?

3aedaHHsa 2. Cepen BMoaHux 306paxeHb i MynsbkiB rpubie 3Haam icTiBHi
Ta OTPYWHI, NpodnTan ixHi Ha3su. 3BepHM yBary Ha Korip wanku, dopmy nro-
OOBOrO Tina uux rpmbis. [HisHanca Nnpo Micus IXHbOro 3pOCTaHHS.
3aedaHHsa 3. Po3rmnsHb BUAaHI BUMTENEM KOMeKLii, onyaana, 3006paxeHHs
TBapWH i npounTan ixHi Ha3sn. OnNuwn ogHy 3 TBapMH CBOET MicLeBocTi. [Ans
LbOro 3asHau, sIk Ha3MBaeTbCH TBAapMHa, e BOHA MeLLKaE, IKOro Konbopy no-
KpVBM Tina, Y4M XNBUTbCS.

3aedaHHsa 4. 3anvun Ha3BWM HANMOLLMPEHILLWX | OTPYAHMX POCIUH, rpnbie
i TBAPMH CBOEI MiCLLEBOCTI.

3pobu sucHoe8KuU, daswu 8i0noeidi Ha 3aNUMaHHSA:

Aki pocnuHu, rpubn i TBApMHM HaWMOLUMPEHILi y TBOIN MicLeBOCTI? Yn €
cepeq HUX OTPYWHI? 3anam’saitan ixHi Ha3Bu i 30BHILWHINM BUrMa4. Sk cnig no-
BOOUTUCA Y NpMpogi, LWo6 He 3aBaTh LKOAU POCNMHAM, TBapuHaM, rpubam i
He NoCTpaXaaTu Big OTPYMHNX OpraHiaMiB, sIKi MELLKAOTb Y TBOIN MiCLEEBOCTI?
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CTopiHka epyauTa
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Ha KopeHsax OesikKX pOCnVH, Hanpuknag KOHIOWMWHK i ropoxy, MOXxHa noba-
YUTU Hesenuuki BynbBoukn. Ix yTBOPIOOTL 0COBNMBI BakTepii, SKi APY>KHO
CMIBICHYIOTb 3 POCHMHOK YNPOAOBX ii XUTTS. Hackinbku HeGeanevHa ans
pocnuvH i bakTepi Taka TicHa «apyx6a»? BusaBnsieTbcs, BOHA B3aEMOBMUIia-
Ha. bynbbo4koBi GakTepii 3gaTHi NnepeTBoOpOBATK a30T MOBITPSI HA CMOMyKn
HiTporeHy, siki HeobXigHi pocnuHi Ans yTBopeHHs GinkiB. Tox G6akTepii gono-
MaralTb POCnMHaM Yy IXHbOMY XMBIEeHHi. PocnvHa X noctadae 6aktepism
MOXMBHi OpraHiyHi pe4OBUHM.

a | n | n | v | a | uw | n | a |

1. Aki opraHiamun HanexaTb Ao 6akTepiin? [le BOHM MeLlKatoTb?

2. Onuwn o3Hakun Gaktepin.

3. Yomy GakTepii HasMBaTb HEBUAMMUMU MOMIYHUKAMU NITAHETN?

4. YaBU cuTyaUito: Ha NnaHeTi 3HUKNK 6akTepii. [lo 4Yoro ue npussene?

5. Aknx npaBun cnig goTpMMyBaTucs, Wob He 3aHedyXaTu Ha XBOPO-
Oy, cnpyYnHEHyY XBOpOobOTBOPHUMM BakTepismn?

MEIETVRRW

- .

N~ DonomoxyTb gopocni

3 pogaTkoBuX mpkepen (OOoBiAHMKIB, XpecTomarin, IHTepHeT-pecypciB) OisHarics
Ginblue Npo 3Ha4YeHHs BaKTepin | cknagn Tabnuuto «Ponb 6akTepin y XUTTI Noaun-
HW». OgepkaHoto iHbopMaLied NoAINMcs 3 4OPOCIMMY YNIEHaMM TBOET POAMHN.

'§38. CEPENOBHINE KUTTA. YNHHUKU HEXKHUBOI
IIPUPOJIA: CBITJIO, IIOBITPSI

Cepen miaaHer COHSYHOI cHCTeMH TiJbKH 3eMJIs HaceJeHa opra-
Hismamu. Yomy 1me moxkauBo? Tomy 1m1o Ha Hamiiii miaaHeTri copmy-
BaJIMCsS BCi yMOBU, HeOOXimHi mjsa icHyBaHHS KuUTTsA. lle HaaBHICTH
BOIU, MOBiTPA, JOCTATHBOI KiJIBKOCTi cBiTJa i Tem.a.

Posrismemo, 110 BIJINHYJIO Ha BUHUKHEHHS Ha3BaHIUX YMOB caMe
Ha Hamrii niaaHeri. Ak Bigomo, 3emusa Bimmanena Bing CoHmosg ma 150
MinbiioHIB KimomerpiB. Taka BifcTaHL BUSBUJIACA IPUSATHOIO IJII
TOro, 100 Ha HaIIili mjaaHeTi OyJl0o JOCTAaTHBO BOAM B PiAKOMY arpe-
raTHOMY CTaHi. YueHi BBa)KaioTh, II0 AKOM HaIllla ILJIaHeTa mepedyBa-
Ja Ha KiJgbKa MijgbiioHIiB KigomerpiB O0amskue o CoHIA, TO Boja Iepe-
TBopuaaca 60 Ha nmapy. A ax6m ma 10—-15 minbiionis KijomeTpiB maJri,
TO 3eMJIsI BKpHUJacs 0 JIbOIOM.

CeitTJio i Temao, HeoOXimHI AIA icHyBaHHA opramismis, 3eMJisg OTpPH-
mye Big Comisd. IToBiTpsima 000JIOHKA HAIOl IIJIAHETH MiCTHUTH a30T, a "‘Q'-;;;-
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TaKOM KHCEHb, HEOOXimHWH IJd AUXaHHS, 1 BYIVIEKUCIHHA ras, AKUA
MOTPiOHMH pOCIMHAM [JIA KUBJEHHA. TaK0oMK MOBiTPsAHA 000J0HKA 3eMJri
HamifHO 3axuIllae HAINY ILJIAHETY BiJ meperpiBamHa M OXOJIOMMKEHHS.

YV pisHmMx KyToukKax HAaIIOl IJaHeTHM YMOBHU iCHYBaHHS Jy’Ke Bif-
pisHAMTHCA. ToMy Bci opraHisaMu MycCATh IIPHCTOCOBYBATHUCS OO TaKo-
ro pi3HOMAaHITTA i 00MpaTH AJIA CBOrO iCHYBaHHS HAMWOIJBINT CIPUAT-
JuBi ymoBM. AmKe caMe 3a CIPUATIMBUX YMOB oOpraHisamm mobpe
POCTYTb, PO3BUBAIOTHECA, POSMHOMKYIOTHCS.

Yce, mo oTouye opraHism (pisHOMaHITHI Tijma i aABUINa mpupomu) i
BILIMBA€E HAa HBOT'O, HABMBAIOTH cepedosuuem scumms (ab6o cepedosu-
wem icnysaHHs). OCHOBHI cepeloBUINA KUTTS OPraHi3MiB HAIIOI ILIa-
HeTH IIpeicTaBiieHo Ha Maj. 139. [lokJIamHile Ipo HUX TU Ti3HAEIICT 3
HACTyIIHHX Iaparpadis.

VYMOBU HaBKOJMUIITHLOTO CEPENOBUINA, IO BIJIMBAIOTh HA OpraHis-
MU, Ha3UBAIOTh YUHHUKaAMU cepedosuuia. Po3pisHAIOTL YUHHUKU
Hexusoil npupodu i YUHHUKU HUB0L npupoou.

OkpeMy rpylny UYMHHUKIB CTAHOBJATEL PisHiI enausu OdisabHocmi
N100uHU Ha opraHisMu (MUCJIUBCTBO i pubaIbCTBO, O3€JeHEHH MicT,
BUCYIITYBaHHS 00JiT, BUpYOyBaHHSA JIiciB).

PosrasHemo, AKke 3HaUEHHS JJIs OPTaHi3MiB MalOTh UNHHUKYN HEXKIU-
BOI IPUPOAY: 60/102icmb, memnepamypa, nogimps, océimnenicme.

Man. 139. HazemHo-noBiTpsiHe (1), BogHe (2) 1 rpyHTOBE (3) cepeaoBuLLa XUTTS

N Ha 3emni
138 )



o

BoJoricTs mosiTpa i I'pyHTY Mae Ba)KJIMBe 3HaAUEHHSA B XKUTTi opra-
HisMiB, aj:ke Bojga moTpiOHa BciM icTroram ma 3emai. Boma BxoauTh
IO CKJIaZy KOXKHOI KJIITHHM, B OpraHidMax BOHA PO3UYMHAE HOKUBHI
PEYOBWHU i TpaHCHOPTYe ixX mo Bcix opraHiB. A mjasg 6araTbox opra-
Hi3MiB Boja — cepeloBHUIIlE JKUTTH.

Temnepamypa € Ba)KJINBUM YUHHUKOM IOIINPEHHS OPraHiszMiB
Ha 3emuri. Ha moarocax mjaaHeTu, Je Tellja MajJo i HaHYIOTh HU3bKI
TeMIIepaTypHu, KHUBUX iCTOT Mai:Ke HeMae. 3 HAOIMKEHHAM IO
eKBaTopa TeMIeparypa HOiABUIIYEThCA i KiJIbKiCTh KHUBUX icTOT
3pocrae.

ITosimpsa € mxepesioM KHUCHIO i BYIVIEKHCJIOTO rasy (mpurangait
3HAYEeHHA iX 1jsa opraHismin). s icHyBaHHS POCJIMH, TBapuH i
JIOAWHU BaKJMUBO, IMOO0 mHOBiTpa OyJI0O UMCTUM, TOOTO He MicTHJIO
PEeUYOBMH, MIKiAJUBUX IJA 3T0POB’dA. ¥ BeJHUKHUX MicTax, mo0Jau3sy
aBToMaricrpaJei, AeAKNX 3aBOAIB i abpuK y CKJAAl IOBiTpA Mic-
TATHCA WIKiAIMBI pPEUYOBMHM. [X HAAXOM)KEHHS B ODPraHIBM B3AaTHe
CIPUYMHUTH HeOe3meuHi XBOpoOM JIIOJMHY, TBAPUH 1 POCIMNH.

Céimno moTpiOHe I YTBOPEHHS 3€JIeHMMU POCJIMHAMM OpraHiu-
HUX peuoBuH. A 0e3 HUX, AK BimoMo, icHyBaHHs OiJIBIIIOCTI OpraHis-
MiB HamIol miIaHeTu 0yJo 60 HeMOXKJauBUM. IIpo Te, IK CBiTJIO BIIMBa€E
Ha picT poCJIMH, TU BiKe 3HAEII 3 JOCJIiAy, HaBeJeHOI'o Ha CTOPiHIIL
mpupononocaigauKa B maparpadi 2 (mus. crop. 13). Bararrom TBapu-
HaM i JIIOAMHI ¢BiTJIO JommoMarae Kpaile OpPieHTYBaTHCA B CEPEIOBUIIL
JKUTTsS, 30KpeMa PO3Pi3HATH HIPeIMeTH.

« Ak OpI‘aHiSMI/I MIPUCTOCOBYIOTHCA 10 piSHOI‘O OCBiTJIeHHS

OcBiTyIeHICT, — BaXKJIMBUI UYMHHUK HEXXKMBOI HMPUPOAM, ajie PisHUM
opradisMaM IoTpiOHAa HeoJHaKoBa KiJdbKicTh cBiTsa. Tak, omgHi pociamuHmI
pOCTYTh Ha 00pe OCBIT/IIOBAaHIN TepUTOPii, iHII HAamalOTh IIepeBary 3aTi-
HEeHUM MicIsIM, Je cBiTJia Hebararo.

HaiiBupasHillIuM IIPHCTOCYBAHHAM POCJIMH IO Pi3HOTO OCBiTJIEHHS
€ posMipu JiucTKa. ¥ TiHBOJIOOHOTO BOPOHSAYOTro okKa (maia. 140, 1),
AKUU POCTe B 3aTiHEHUX MiJSHKAX JIiCcy, JUCTKU BeJIHWKi, 11100 yJIOB-
JoBaTu OijpIne cBiTaa. JIMCTKU CBiT/IONMIOOHMX POCJAMH ApPidHimi,
a OmMcKyua IOBepXHA OeAKux 3 Hmx (mana. 140, 2) Bimirpae poib
I3epKaJia — BigOmBae COHAYHI IIPOMEHi.

I1ss 6araThboX TBapuWH i JIIOAWHU CBITJIO € HEOOXiZHOI YMOBOIO
OaueHHs, opieHTaIii y mpoctopi. Came cBiTyiol wacTuHu J00M aKTHUB-
HO IIOBOJATHCA MyXa, COKiJ, oJleHb Ta iHIII geHHI TBapuHH. A OT
KakaHU, COBHU, I’KaKM BeAyTh HiIUHMI cmocid xXurrsa. ¥ 0ararnox
HIiYHMX TBapWH Kpallle PO3BUHEHUN HIOX, HisK 3ip. Illyxkatm 3moOmu
i xoBaTucsa Big BoporiB y TeMpdABi IM momomarae He 3ip, a moOpe pos-
BUHEHI HIOX i ciyX. |y
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Man. 140. TiHbonto6Ha pocnuHa BopoHsiye oko (1), ceiTnonobHa pocnunHa
marHonis (2)

 IloBiTpA B KUTTi opraHiamib

SAx Bimomo, y moBiTpi MicTHUTLCS KHMCeHb, HEOOXigHMIT opradizmMam
IJIs mIpolieciB o0OMiHy peuoBuH i eHeprii. I opramismu mpucTocyBasiu-
cs 1o 3abes3meueHHs ceOe KucHeM 3 moBiTpsa. Hampukiaanm, B opraHism
POCJIMHY BiH IIOTpAIJIsi€e depe3 cIeliaJibHi OTBOPM B JINCTKAaX, a B
OpraHisM TBapWHU — 3aBASAKMN PiBHOMAHITHMM oOpraHaM AUXaHHSI.

Y crJaani moBIiTPS € TaKOX BYIVIEKHCINH ras, AKUN HeoOXigHwuii
pociamHAM OJIsI YVTBOPEHHS OPraHiuyHMX peuoBMH. A oT 6araThoM TBa-
puHaM i JOAMHI HOT0 MiABUIIEHUUM BMICT y TOBIiTpi MKigIMBUI;.
Y niomeii mOTipIIyeETHCSA CAMOIOYYTTS, MOXKE CTATHUCS 3allaMOPOUYEHH.

IToBiTps 3abesmeuye posceseHHs pocyuH i TBapuH. Tak, 3 Birpom
ImepeHoCcAThCA Ha PisHi BiacraHi HacimHs i maomu. s 1mbOro BOHU
MalOTh Pi3HOMAaHITHI NPUCTOCYBAaHHS, AK-OT IapallyTUKU B HaciHHI
Kyan0abu, KPUJIATKU B IJIogax KJeHa. IIpore cuiabuHuii BiTep Moske
3aBIATH IIIKOAM OpraHisMaM, HAIIPUKJIAJ 3JIaMaTH POCJUHY ab0 BUpBa-
™ Ii 3 KopeHeM. 3amo0irTu IILOMY AOIIOMAraloTh MIITHUHA CTOBOYD V
IepeB, THYUYKi I'iJIKM B KYIIIiB, po3BUHeHUN Kopiub. Ha 3emii € Tepu-
TOpii, Ae mocTiiiHo AMYTh cuiabHi BiTpu. TomMy pocamHM IUX TEPUTO-
piii HeBHMCOKi a60 MAaoOTh HOAYUIKOIOAIOHY (dopmy. Bouu Hi6u mpu-
THUCHEHi IO IIOBEepXHi, IO momoMarae iM BUTPHUMYBATHU Ail0 BiTPY.

s q:., Nigcymkm

& Ha nnaHeti 3emns cdhopmyBanucs BCi HEOOXiOHI YMOBM ANs iCHYBaHHS XUT-
TS: HAasiBHICTb BOAM, NOBITPsi, AOCTATHLO CBiTNa i Tenna.

& CepenoBULLEM XUTTS HA3MBAKOTb YCe, L0 OTOMYE OpraHiaM i BNMBae Ha HbOTO.
Po3pi3HA0Tb Ha3eMHO-MOBITPSAHE, BOAHE i PYHTOBE CepeaoBULLE XKUTTS.

& YmoBM cepenoBuLLa, AKI BNNWBAOTb HA OpraHiamMu, — Lie YMHHUKK cepeno-
BULLA. PO3pi3HAIOTL YNHHUKN HEXMBOI MPUPOAN | YAHHMKM XKNMBOT NPUPOAN.

& []0 YMHHMKIB HEXXMBOT MPUPOAN HaneXaTb OCBITNEHICTb, BOMOTiCTb, TeMnepa-

¢ ﬁ-'ifif?i Typa, NoBiTps.
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& OpraHiamy MalTb NEBHi NPUCTOCYBaHHS [0 BMAMBY Pi3HOMO OCBITNEHHS
i BUKOPUCTAHHS NOBITPA.

a | n | n | 7 | a | uw | n | a |

1. Aki ymoBM XnTTS Ha nnaHeTi 3emna?

2. lllo Ha3nBalOTb YNHHMKaMK cepegoBuLLa?

3. HasBu YmHHMKM HEXMBOT NpUpOaN. SK BOHU BNAIMBAKOTb Ha OpraHiamm?

4. £k opraHiamMy NpMCTOCOBYIOTLCS 4O Pi3HOr0 OCBITNEHHA ?

5%. Mamxe nicnsi KOXKHOro YpoKy BYMTErb MPOBITPIOE KABIHET, y AKOMY
TpmBano 3aHATTs. Yomy wopasy ue HeobxigHo pobuTtun?

6. Cknagm Tpu 3anuTaHHs [0 MOHATTA «YMHHUKW cepefoBulla i
NoCTaB iX OQHOKNACHUKaM Ha HacTyMHOMY YpoLli NpUpoao3HaBCTBa.

MTETVRRW

§39 BOJA I TEILJIO B JKRUTTI OPI'TAHI3MIB.
INEPIOJUYHI SMIHU YMOB CEPEJOBHIITA

Pocaunu, TBapuHmu, rpudu, pPisHOMAaHITHI MiKpoopraHismMm He
MOXKYTh icHyBaTu 6e3 Boxu. IIpoTe B pidHMX KyTOYKaXx HAIIOI ILJIaHe-
TH KiJBKiCTh JKUTTEBO HeOOXigHOI BOAUM HEOJHAKOBA.

 IIpucrocyBaHHSI OpPraHi3MiB 10 YMOB Pi3HOTO 3BOJIOKEHHSI

MemikaHIli TOCYHUIIMBUX TEPUTOPIA mjaaHETH KUBYTH B yMOBax
HeJIOCTATHBLOI KiJabKocTi Bogu. A MeInKauHIli 3a00J0YeHMX MiciieBoc-
Teii, HaBIaKM, IIOCTiiHO Iepe0OyBairOTh B YMOBAaX HAJIMipHOTO 3BOJIO-
skeHHaA. Tomy Bei opraHismMu Ha 3eMHINM KyJii MyCATH TPHUCTOCOBYBA-
THCA A0 iCHYBaHHA B PiBHUX yMOBaxX 3BOJIOKEHHH.

Hanpuxaan, pocauHM HO-PidHOMY IIPUCTOCOBYIOTBCS OO 3POCTAHHS B
yMOBaX HENOCTATHBOTO 3BOJIOMKeHHs. OmuumMm pociamHam (Mana. 141, 1)
JIoIIOMAarae BUKWBATU IOBIUII KOPiHb, IO IPOHMKAE HA 3HAUHI INIMOWMHU,
micTarouu BOAy B3 TJIMOOKMX InapiB r'pyHTy. KopiHb iHmMX pocamnH
(man. 141, 2) posraayKyeTbCAa y BEPXHIiX ITapax I'PyHTY, 11100 BOMpaTu
AKHAIOLIBIIIEe BOJIOTH Hicjas gomry. € pocauHmM, AKi 3amacaioTh BOAY B
M’ ACHCTHX JMUCTKaxX i crebmax (maJua. 141, 3). Pocimum, Kpim TOro,
MalOTh Pi3Hi IpHCTOCYBaHHSA OJA 3MEHIIIEHHsS BTPATH BOOM IIif uac
BumapoByBaHHs. Hanpukaan, y KOBMJIM JIUCTKU BY3bKi I IIIOPCTKi, y
KaKTyCiB BOHU HepeTBOPMINCA Ha Koaioukmu (Mmanx. 141, 5). A pocau-
HaM, III0 3POCTAIOTh B YMOBAaX IIiIBUIEHOI BOJIOIOCTi (sK-0T, Ha Oeperax
piuok, OosoTax), HaBIAKW, HOTPiOHO OaraTo BWUIApPOBYBATH BOAU. ¥
IbOMY iM JomoMarae ocobJirBa OyoBa JIMCTKiB.

Y TBapuH, AKi MEIIKAIOTh y HOCYIIJWBUX MIiCIIEBOCTAX, € PisHi
IPUCTOCYBAHHS A0 MiATPpUMAaHHA HeoOXiTHOro BMiCTy BOAM B OpTraHis-

Mi Ta eKkOHOMHOrO ii BuTpauaHHsa. Tak, BepOIIo MOKe He CIOXKUBATUA Wy .
)
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Man. 141. MNpucTtocyBaHHA POCNNH 4O HEAOCTATHLOrO 3BOSTIOXEHHA: 1 — AOBrMi
KOpiHb; 2 — po3rany>XeHuih KopiHb; 3 — M'ACUCTI NUCTKK; 4 — m’acnucTe cTebno;
5 — nnCTKN y BUrMa4i KON4YoK

3

BOAY TpUBaJUH yac, 00 m’e oapasy BeJHKY Ii KiabKicTh (3a riueni
XBUJIMHY BiH 3maTeH sunutu mouan 100 i1 Boam). A 1mie BiH omep:Kye
BOJIY B pe3yJbTaTi XiMiuHMX peakIriii, sxi BigOyBaroThCS i3 KHPOM,
HAKOMMYeHNM y ropbax. XoBpaxu OTPUMYIOTHL BOAY, CHOYKMBAIOUM
COKOBHUTI YacTWHU pocauH. KoMaxu yTpMMyIOTH BOJIOTY B OpraHismi
3a JOIOMOTOI0 OCOOJIMBUX IIOKPHUBIB Tija.

+ IlpucrocyBaHHs OpraHi3MiB 10 HU3BKUX i BUCOKMX TEeMIIEPATYP

Tensio — HeoOXigHA yMOBa icHyBaHHA opraHiamiB. Kosu temmnepa-
Typa HOBITPs 30iJbIIYETHCS, JUCTKU POCJIUH BUIAPOBYIOTH OiJIbIIIE
BOAM. 3aBAAKU IILOMY 3HUIKYETHCSA TeMIepaTypa TijJia POCIUHU.

Hesaki mpucTocyBaHHA TBapWH A0 BUCOKUX TeMIlepaTyp TobOi Bimo-
mi. Ilpuragmaii, SIK CIEKOTHOTO JIITHLOTO OHS CO0aKM BHCOBYIOTH
sI3WKa. 3 MOT0 ITOBEPXHi BUMAPOBYETHCSA BOJIOTA, i ITe CIIPUSIE OXOJO-
I)KeHHIO Tijla TBapuHH. ¥ JIOAUHHK IIeperpiBaHHIO Tija 3amobirae
BUIiJIEHHS TIOTY.

3Bipi i mraxm 36epirar0Th TEIJIO 3a JAOIMOMOTOI TYCTOI IIEpPCTi uu!
mip’sa. TBapuuu, AKi KUBYTHL V XOJOJHUX OKEaHiUHHX Bojax abo B Mic-
IIEBOCTi 3 Oy:Ke HUBLKOI0 TeMIIepaTypolo MOBIiTps (HAIpUKJIAL, KUTH,
MOp:Ki, 6inmi Bemmenmi), MaOTh UHMMAJi 3amacu MMiAIIKIPHOTO XKUDPY
(mas. 142, 2). MemKauIli XoJoaH0l AHTAPKTUAN — HMiHTrBiHU 30MPAaOThCA

s&{a’;? y BeJIMKi Ipymu: Tak iM Jeriie BUTPUMYBATHU JOTHUN Mopos (maa. 142, 1).
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Man. 142. lNpucTtocyBaHHA TBapuH 4O HU3bKOT TemnepaTypu

SArmio meHHa TeMmepaTypa IOBiTpPsa Ay’Ke BHMCOKAa, Pi3HOMAaHITHi
MaBYKU, AIN[iPKU, TYIIKAHYNKN X0BAIOThCSI Y HOpU ab0 3apuBAIOTHCSI B
micoK. A KoJm TeMIepaTrypa IIOBiTpA SHUMKYEThCA, BOHU BUXONATH Ha
TTOJIFOBAHHA.

» Hlepiogmyni 3Minu cepemoBMIa i Opraizmu

3 pyxoM HaIoi miaHeTu HaBKojo COHIIA i HAaBKOJIO CBO€EI oci moB’ a3ami
Taki ABUINA OPUPOAM, SK 3MiHM Iip POKY i uepryBaHHSA OHS i HOUi.
BoHu cynpoBomKyoOThCA 3MiHaMu yMOB cepemoBuinia. Hampuraan, y
IMOMIpHMX IIMPOTAX Y3UMKY TeMIlepaTypa IOBiTpA SBHUKYETLCI, a
BJITKY BOHAa JOCUTHh BMCOKAa; KLIbKiCTh CBiTJIa BIeHb 3HAUHO OijbIma,
Hik yHoui. Taki 3MiHM TOBTOPIOIOTHCA uUepe3 IIeBHI IPOMiKKHN dYacy
(omuH piK, OAWH JeHb), AKi HasuBaOTh nepiodamu. Tomy 3MiHu ¥ TpU-
poxi, moB’A3aHi i3 UMM mepiogamMu, Ha3MBAIOTH NEPiOOUYHUMU.

+ SIK opraHi3MHu IPHCTOCOBYIOTHCS A0 3SMiHM THS i HOUi

KinekicTh cBiTioia csiTyoi i TemHOI mopu mobu pisHa, TOXK 3MiHa
OHS i HOUiI TaKo’K BILIMBAE Ha IOBeAiHKY :KuBuX icror. Tak, € poc-
JUHU, AKi Ha HIY CTYJIAIOTL JUCTKU (KBACEHUIIA) UM IEJTIOCTKU KBi-
ToK (Kyan6aba). Imiri, HaBmaku, poO3KPMBAIOTHL KBITKM caMe BHOUI,
HaIpUKJIAJ MaTiosga, KOJU BUJIITAIOTHL HiUHI MeTeJnKHU.

BinplicTs TBAPpUH aKTHUBHI BIeHb i BifmounBaoTs yHoui. Hampukian,
ACTPYO i COKiNM aKTHMBHO INYKAIOTh 3700MY yAeHb, KOJM CBIiTJIA JOCTAT-
Hbo. CoBa i Kaskam moOpe OauaThb y TeMpPsABi, TOMK IIOJIIOIOTH YHOUI.
AKTUBHICTh TBApWH IIyCTEJi BHOUI I BiIIIOYMHOK Yy 3aTiHEHMX MiCITAX
CIIEKOTHOI JHMHU — IIe IIPUCTOCYBAHHSA OO0 IIEePiOAMYHNX 3MiH TeMIlepa-
TypHu # BOJIOTHU.

s KuBoi mpupoau YKpainum oco0auBe 3HAUEHHS MalOTh CE30HHI
3Mminu, moB’As3aui 31 sMimamu 1ip poKy. OcolJMBO BasKKUM IIepiogom
JIJIsT POCJIVH i TBAPDUH € 3MMOBi XOJIOAN. =
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s TBapuH YKpaiHM OCiHB — Ile Hepiof, KOJU BOHU aKTHUBHO
TOTYIOTHCA 0 HECIIPUATINBUX YMOB 3uMU. Bijska podouTh 3amacu iki
B OyILIaX, KOpPi JepeB, HaBiTh BUPHUBAE B IPYHTI AMKMH. ¥ Taki
«KOMipumHMN» 0iJIKa IPUHOCUTH TOPiXU, KOJYIi, Irpubu, pisHOMAHIT-
He HAcCiHHA, 3acCyIIeHHuX KoMax. ¥ 0araTbox TBapuH (JIMCHIIi, BOBKa
Ta mumx) rycTiliae XyTpo, a B 3aiilsg 0ijloro BOHO Ie W 3MiHIOE
KoJip. I’Kak 3HOCHTH [0 HOpM CyXe JHCTA i M AKUH JIiCOBUIl MOX.
Tak BiH rorye cobi raismo mgas sumiBmi (main. 143).

Ax BigomMo, BoceHM OeHb KOPOTINUI, HiK yiaiTKy. CKopoueHHS
JOBXXUHU CBITJIOBOTO OHS CJYT'YE POCIHMHAM CHUTHAJIOM: CJIiJ CKHIATHU
auctku. Ile aABuIlle HA3WUBAIOTHL Aucmonadom. SIk6u nucTsaHi gepesa
He CKUJIAJMW JUCTKHN, BOHM 0 3armHyJIH Big HejgocTaTHBOI KiJIbKocTi
BoJoTH. AMKe B3UMKY POCIMHA He MOXKe BOMpPATH BOJIOTY 3 IIPOMEP3-
JIOTO I'PYHTY, a JHUCTKU IIPOAOBKyBaJju 0 ii BUIIapoByBaTH.

Otmike, JUCTOIIAA — IPUCTOCYBAHHSA POCJAWHU 0 3MEHIeHHSA BUIIA-
POBYBaHHSA BOAYW B3UMKYy. YoMy K HeMa€ JINCTOIAAy Yy XBOMHHUX PoOC-
JUH — cocHH i anmHu? Bussiaserbcsd, IXHI JIMCTOUYKKM MAaIOTh IYysKe
MaJIeHbKY IIOBEPXHIO, BKPUTI IiJIBHOIO IMTKiPOYKOIO 1 IIIapoM BOCKY.
ITe 3axwuirae XxBOWHI POCAWMHM BiJf HAAMipHOTO BUIapOBYBaHHA.

Y3uMKy OepeBO He pPOCTe, He YTBOPIOE IIOKMBHUX PEUYOBHH, HeE
nBiTe. Borno Hi6u 3acmuae. Taxuii cTaH POCIMH HA3UBAIOTL CIMAHOM
3UM06020 CNLOKOIO.

IlepexxuTu rosogHy 3uMy OypoMy BeAMel0 AOIOMAarae CIIAYKa. ¥
el yac BiH He pyXaeThcsd, TeMIepaTypa Horo Tijia sHUMKYEThHCHA, a PO0O-
Ta cepilsd 1 JiereHiB yIOBiJIbHIOETHCSA. BeaMinps He xapuyeTbesd, TO UOMY
K BiH He ruue? JKuTTA BeiMensd HMiATPUMYETHCA 3a PAXYHOK XiMiuHMX
peaxiiiii, 1o BimOyBalOThCA i3 JKHPOM, SKHI TBapHMHA HAKOIMUYyBaJa,
rOTYIOUYNCh IO X0J04iB. HacTo Beamens y CILIAYI 300pasKylOTh Tak,
HiOM BiH cMoKue jamy. PoOuTh BiH IIe He Bij roJsiomy, a 100 3BOJIOMKY-
BaTU Iepecuxaroui IiJoIBY Jall i 3rpui3aTu Ha HUX VHILJIbHEHI TiIAHKH.

Man. 143. TeapuHu roTyloTbCs 40 3UMKU



Man. 144. MNepenitHi nTaxun nactiek1 (1) i rycu (2) BignitaloTb y MicLEBOCTI
3i CNPUATAUBILLMMW YMOBaAMU XUTTSH

3 HacTaHHAM 3UMH IITaXH IOTEPIIAIOTh He JIMIIIe uepes3 X0JI0, a i uepes
rojiofl. SHNKAOTh KOMaxy, HACIHHA i IIOAM, AKMMHU BOHU KUBJIATLCS. [0
TOrO K 3aMep3aioTh BOAOMMI, Jie MEIIKAloTh BomoILiaBHI mraxu. Tomy
Oararo mTaxiB (JIaCTiBKH, 303yJIi, KaUuKW, T'yCH, COJIOB’i, JKypaBJIi Ta iHIIIi)
Ha 3UMIiBJIIO BiIJTiTAIOTh Y MiCIIEBOCTI 3i CIPUATIMBIIIIMMI YMOBAMH JKUTTSI
(mas. 144). Tam gocTaTHBRO TeILIa, Boau, KopMmy. IITaxiB, aKi 3aificCHIOIOTE
TaKi IepesibOTU, HasWBAIOTh nepenaimnumu. Ilin yac mepenboTiB mrTaxu
POOJIATEL 3YNIMHKY JJIA BiAIIOUYMHKY i TOiBJIi.

Ilepmiumu BigsaiTaioTe KOMaxoigHi mTaxmy, HAOPUKJIAL JACTiBKH.
Hampurinmi BepecHA i B JKOBTHiI BOHM YTBOPIOIOTH BeJIMKi 3rpai i
30uparoThcA Y BUPiii. 3rpal MiCbKUX JIACTiBOK MOKHA II00AYUTH BOCe-
HU Ha eJeKTPUUYHHUX JPOTax.

Haifinmisuimnie BigjiTaroTh OTaxyW — MENIKAHI[I BOAONM, y30eperx i
6oxit. Ile muki Kauku i rycu, jgebeni ¥ ;xypaBii Ta immri. Bouu 36u-
paloThCcs Yy BUPilM, KOJM BOJOMMMK IIOUMHAIOTH 3ameps3aTu. Iltaxm
MIMKYIOThCS KJIWHOM i JIeTATh HAa 3HAUHIN BMCOTi, cIOBiIamoum IIpo
cebe TOJIOCHUM KYPJIMKAHHIM.

Hagecui Conre moumHae 0Oijbie 3irpisatu 3eMmJio, KHBa IPUPOIA
IpPOKUIacTheA. I mTaxy moBepTaioThea 3 TeIIuX Kpais. IlepmmumMu 1o Hac
MPUIiTAIOTh JIeJeKH, KallBOPOHKHU i rycu. 3maBHA YKPAIHII BBayKaJu,
1[0 caMe BOHM IPHUHOCSTHL BECHsSHE TeIlIo. I3 3MMOBUX YKPUTTIB BHXO-
IATH TOTPiTHCA Ha COHEUKY KOMAaXHU i 3Bipi, TOPYIOTH ILIAX OO COHIA i
Tellia IIePBOIIBiTH, Ha JepeBax i KyIlax PO3KPUBAIOTLCA JIMCTOUKHU.

JIiTHROI mOpPH yMOBU cepemoBHUIIA *KUTTS OaraThbOoX TBApPUH Hali-
Oinbpin cupuATaAnBi. ToXX BOHM aKTUBHO KHUBJIATHCA, POCTYThH, HAPO-
IKYIOTh IIOTOMCTBO, JOTJIAZAIOTHL 3a HUM. A BOCEHU 3HOBY IOUMHA-
IOTh TOTYBaTHUCSA OO 3UMIU.

T
& OpraHiamu MatoTb Pi3Hi NPUCTOCYBaHHSA 10 YMOB Pi3HOTO 3BOMOXEHHS, A0 Ail
BMCOKMX | HU3bKMUX TEMMEpPaTyp.
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& Y npupogi BigGyBatoTbCA NEpioanyHi 3MiHM YMOB cepefoBuLLa, 3okpema 3Mmi-
Ha OHSA | HoYi, YepryBaHHS Mip POKY.

& Jluctonaz, a3MMoBa cnnsiyka, 3MiHa 3abapBreHHs XyTpa, NepenboTh NTaxis —
NPUCTOCYBaHHSA OpraHiamiB 40 NepiognyHnX 3MiH YMOB CEPEAOBULLIA XKUTTS.

L]

CTopiHka npupoagonocniaHuka

L

MpoBeaun gocnigXeHHs, Wob BUABUTM Yy KIMHATHUX POCINH MPUCTOCYBAHHS
00 3MEeHLUEHHS BMNapoBYBaHHA BoAW. [1na Lboro yBa)XHO po3rfsiHb KiMHATHI
POCAVHM B Knaci Y BgomMa. Aki 3 HAX MaloTb NMPUCTOCYBAHHA 4O 3MEHLUEHHS
BMMNapOBYyBaHHS BOAM (Hanpuknag, onyweHi FIMCTKN, KOMYkM abo NnCTKK,
BKPUTIi LLAPOM BOCKOMOAIBHOT pevoBMHKN)? 3’ACyi Ha3BU LIX POCIINH, NO MOX-
NNBOCTI cdoTorpadoyr ix, Cknaam po3nosifgb NPO BUSBMEHI NPUCTOCYBaHHS.
[i3Hancs, sik YacTo NoTpibHO NonuBaTK Ui POCINHMN.

O3HalroM O4HOKMACHWKIB i3 pe3ynsTaTtammn NpoBeaeHOro A0CHIIKEHHS.

a | n | n [ v | a | w [ uw | a |
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. Poskaxun npo 3Ha4deHHsa BoAW i Tenna anst POCAvH i TBapuH?
. Aki npucTtocyBaHHSA MatOTb POCIUHU | TBAPUHMU, LWOO ypsaTyBaTUCS

Bifl neperpiBaHHs i 3abe3neunTt cede Bogo?

. LLlo nonomarae TBapunHam, 300paxeHnm Ha MantoHky 142, Buxunea-

TW B YMOBaX HMU3bKMX TeMnepaTtyp?

. Ak TM BBaXaewW: B SKMX YMOBaX pOCTE POCMMHA, sika Mae JOBruii

KOPiHb i onyLweHi MMCTKN? MNMoACHM CBOK OYMKY.

. Ak TBApUHU | POCIIMHN NPUCTOCOBAHI A0 NEPIOANYHUX 3MiH YMOB

cepegoBuwla? Hasean npmknagn Taknx NpMcToCcyBaHb.

“*J MonpautonTte B rpynax

CknagiTe KpOCBOpA Ha OAHY 3 TeM: «YUHHMKN HEXMBOT NPUPOAN N OpraHis-
Mu», «pupoga BoceHn», «3MMOBUIA CMOKIN OpraHi3amiBy, «BecHsiHa nopa.
OOMiHANTECA CKNafeHUMKN KPOCBOPAAMM Y KNaci | BNALITYNTe 3MaraHHs, sika
rpyna HanwBKALLE PO3B’sKe KPOCBOPA.

§ 40. HABEMHO-IIOBITPSIHE CEPEJTOBUIIE
TA MO0 MEIITIKAHITI

JKuBi opranismMu HacessOTh Pi3HiI cepemoBHUINA KUTTA: HABEMHO-
moBiTpAHE, BOAHe, I'PyHTOBe. HalipisHoMaHiTHIIIIIM 3a CBOIMH yMO-
BaMU € HAa3eMHO-IIOBiTpAHE cepemoBUIIIE.

Y HazeMHO-IIOBITPAHOMY CepPeIOBUIII IPOBIIHY POJIb cepel YHH-
HUKIB HEXUBOI IIPUPOJAM BiJirpae ocCBiTJeHicTh, TeMIlepaTypa, BOJO-
w7 ricTh, ra3oBuil CKJAJ MOBITPA.
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Ha Bigxpurii miceBocTi, y AyILIi UM medyepi KOKHOTO MEIIKAHILI
Ha3eMHO-IIOBiTPsIHOTO cepegoBuinia orouye mositpsa. KinpKicTs cBiTaa
i KHMCHIO B Ha3eMHO-IOBiTPAHOMY CEPEIOBHUIIL JOCTATHs, aje OyBae
BimuyTHOI0O HecTraua Boau. OcoOJIMBO IIe BigUYBAIOTh MEIIKaHIIL
HOCYIIJIMBUX PAaMOHIB mjaaHeTH. XapaKTepHOI O3HAKOIO HAa3eMHO-
NOBITPAHOTO CepeloBUINA € 3MiHM TeMIlepaTypu. ¥ HaIImiil KpaixHi
BOHHU CHOCTEPiramThCsa KOMKHOI IIOPU POKY Ta BIPOJOBIK HOOU.

@ Mpuragan, sk TBapuHU i POCIMHU CYXOJ0Jy IIPUCTOCOBYIOTHCS
IO KUTTS B YMOBaX HeJOCTATHBLOI KiJIBKOCTiI BOAM, PiBHOTO OCBiTJIEH-
Hs, 3MiH TeMIIepaTypu IPOTATOM POKY.

« JKuTTa pocauH i TBAPUH Y HA3€MHO-TIOBITPIHOMY CepPeIOBMIILI

Y OaraTbox Has3eMHUX TBApHH A00Ope PO3BHHEHI 3ip, ciayx i HIOX.
JlocTaTHA OCBiTJIEHICTH Ha3€MHO-IIOBITPAHOIO CEpPENOBHUINA JOIIOMA-
rae iMm moOpe opieHTyBaTHUCA 3aBOAKHN 30py. Hampukian:, coKkia Moike
mo0aunMTH MHIIEHS HA IOJi 3 BICOTHU B KiJbKacoT MeTpiB.

Y nmoBiTpi MmMBUAKO MOHNIMPIOETHCA B3BYK, TOX HazeMHi
TBAPUHU BUKOPUCTOBYIOTH JJfA CIIIJIKYBAaHHA PiBHOMAaHITHI 3BYKOBi
curHaau. Hampukiaanm, mo0aumBIIM HAOAMMKeHHSA XHMKOTO IITaxa 4u
3Bipa, XOBpaxm CBUCTATL. Jaa iHITMX XOBpaxiB Ile cUTHAJ — CXOBa-
THCSA B HOPY i mpuuaitucd. Iime npuraan: AKIO I'yceHATa po30pesu-
cd, TyCKa MOYMHAE BUAABATH TOJIOCHI 3BYKH, a 3a MUTHL A0 Hel mpu-
eqHyeTbcd I rycak. lle TpuBae ToTH, TOKU I'yCeHATA Ha IIOBEPHYTh-
ca 1o 0aTbKiB.

TBapuHN HA3eMHO-TIOBITPAHOTO CEPEIOBUINA CILIKYIOTHCSI TAKOMK
3a ITOIIOMOTOIO 3amaxiB. AmKe saBAaKku Au@ysii samaxu moOpe MOIIH-
pIOIOTHECA B IMOBITPi i cipmiiMamOTLCA TBapUHAMU, Y AKUX J00pe poa-
BUHEHUHN HIOX. Hampuijan, HaszeMHiI XMKaKM BOBK i JIMCHUIIA Hi3HA-
IOThCA IIPO HaOJMMKeHHA 3700mui 3a ii samaxom. Cobaka Moike He
BIi3HATH TrocIojaps o Xo4i uuM BOpaHHi, aje 000B’SA3KOBO Bimuye
Woro samax.

Pocauny 3 Ha3eMHO-IIOBITPSAHOTO CEPEeIOBUINA OTPUMYIOTH COHSIU-
He CBiTJIO ¥ BYIJIEKUCJUH Ta3, HeOOXigHI IJd YTBOPEHHS OpPraHiuyHmX
PEYOBUWH, i KUCEeHDb AJIA AUXAHHSI.

Y mesaKux pOCJIUH IIJIOAW 1 HACIiHHSA IOIMUPIOIOThBCA BiTpom. Ilis
BOr0 iCHYIOTH pisHOMaHiTHI npucrocyBanHsa. Ile i xpmabia, i
JeTouku Ta immi (mamx. 145).

« IIpo Tux, xTo Oirae, crpudac i monsa

MermikaHIli Ha3eMHO-IIOBITPAHOTO CEPeIOBUINA IEPEeCyBaIOTLCA i B IIOBI-
i, i mo 3emuti. s 1IbOT0 BOHM MAalOTh Pi3HOMAHITHI IIPHUCTOCYBAHHA.
Hasemui TBapuHHM 6iraioTh, crpubaioTh (Maja. 146). Ile 3abesie-
uyeThbcA Pi3HOIO OyZ0BOIO IXHiX KiHmiBoxk. Hampukianm, oJieHb i KiHb i«
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Man. 145. lNpucTtocyBaHHs Nnodis 40 MNOLWMPEHHS B NOBITPI

0iramoTh, COMpaOUYNCh Ha MaJblli. BOHM BKpPHUTI TBEPAUM UOXJIOM,
1[0 HAa3WBAETLCA KOMHUTOM. 3a I[i€l0 03HAKOIO BMOKPEMJIEHO TPYIIY
KonuTHUX TBapuH. IIImpoki KomurTa i HOBri HOTHM JiOCSA HAIOTH MOMY
3MOI'y pyxarwucs mo 3abosoueHiin micimeBocti. Menmri i By»Kui Komm-
Ta AUKUX Ki3 JomoMaramoTh iM migHiMaTuCcsa KPpyTUMU KaM’ SHUCTUMU
CKeJISIMMU.

CrpubraMu IepeMilllyloThCA 3eJeHU KOHUK, sKkaba, 3a€lb, KeH-
rypy. ¥ IbOMY iM JOHOMATalOTh 3aAHI KiHI[IBKU, AKi CcHMABHIIIL I
IoBIIi 3a mepenui (MaJ. 146).

Burunatoun xBujaemogiOHO THYUYKe TiJio, ITOB3alOTh 3Mii.

- Hapomxeni mditatu

Y moBiTpi 3HAUHY YACTHHY *KUTTS IPOBOAATHL NTaXM, METEIUKIH,
Myxu Ta immri rBapunu. JliTatum im momomararoTh Kpuiaa. Cepen 3BipiB

Man. 146. TBapuHM — MeLLKaHLi Ha3eMHO-MOBITPAHOrO cepegoBuLLa
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TiTBKY KaKaHN MalOTh KpHJja i 3JaTHI 40 aKTHBHOIO IIOJLOTY. IHITi
IpeICTAaBHUKMU 3BipiB JIMIlle Ha OeAKHUIl Yac MOKYTH 3aTPUMATHUCL Y
IOBiTPi, KoM HepecTpuOYIOTH 3 JepeBa Ha AepeBo. Hampukiaan, y
OiIKU JeTAru 3 OOKiB Tijia € MIMPOKi CKJIAAKU IIKipu, AKi BoHA po3-
IpaBJIsd€e y MOBiTPi 1 BUKOPUCTOBYE SIK Iapariyr.

Posriaus Ha MmanoHKY 147 OIpuKjIagy IPUCTOCYBAaHL TBAPUH IJIA
mepecyBaHHA B IIOBIiTPi.

IITaxu — ocobimBa rpyia TBapuH, 3JaTHUX OO IIOJILOTY, IepeMi-
IIeHHs IO 3eMJIL ¥ BoAi. 3BepHM yBary Ha Te, IO cepel CydacHUX
MEIIIKAaHIIiB Ha3eMHO-IIOBITPAHOr0 cepefoBUIla, 34aTHUX OO HOJLOTY,
HeMAae TBapWH 3 BeJMKOI0 Macoio. flcHa piu, sHauHa Maca 3aBakaja
0 TBapuHi migHiMaTH cBO€ TiJIO B IIOBIiTPA i pyxaTucs B HbOMY. SIKIIO
JiTaroui KoMaxu MaJIeHBKiI I JiereHbKi, To HmTaxu HabaraTo BasKui.
IIpore BoHU Jierko migHiIMAOTLCA Yy BUCOUiHL, BIPABHO [HOJIAIOThH
moBiTpsHi Teuil, a JedaKi Ie I HMOJIOIOTHL Y HOBiTpi. 3iaiTaT B MHOBi-
TpA U IlepeMimIyBaTHCsS B HBOMY NOTaXaM AONOMAaraiTh HE JIHIIIE
Kpuiaa. Copusie moapoTy mip’a i moBiTps, Ke € B HOPOKHUHAX Kic-
ToK. Ile pobuTh nmTaxa JIErIIuM.

Hoxmammimie Opo Te, AK OTaXW IIPUCTOCOBYIOTHLCA A0 HOJLOTY, THU
JisHaelcsa Ha ypokax Oiosorii.

Man. 147. MNpucTtocyBaHHSA TBapWH OO PyXy B NOBITPI '\.;—-.;F
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& YMOBW Ha3eMHO-MOBITPSIHOTO cepeaoBULLa AOCUTL pi3HOMaHITHI. MpoBigHy
ponb cepen YMHHMKIB HEXMBOI NPUpPOaU TYT Bifirpae ocBiTNeHiCTb, Temnepa-
Typa, BOSIOriCTb, ra3oBuin cKkrnag NosiTps.

& XapakTepHO 03HAKOK Ha3eMHO-MOBITPSIHOrO cepeaoBuLLA € BiAYyTHI 3MiHK
Temneparypu BNpoaoBxX 06U i NpOTAroM pPoKYy.

& YMOBW Ha3eMHO-MOBITPSIHOTO cepefoBuLLa CNIPUATANBI, TOMY CBIT AOr0 MelL-
KaHUiB pPi3HOMaHITHUMN.

& TBapuHam Ha3eMHO-TOBITPSHOIO cepeaoBwLLa BNacTMBI pi3Hi cnocobu nepe-
MILLIEHHS, ¥ HUX PO3BUHEHI 3ip, CNyX, HIOX.

& TBapuHM B HA3eMHO-MOBITPSIHOMY cepefoBULLi Ans opieHTauii y npocTopi
BUKOPUCTOBYIOTb OpraHun 30py, Cryxy, HIOXY.

N CrtopiHka epyauTa

3a copmoto A3b06a NTaxa MoXHa BU3HAYNTU, YUM BiH XXMBUTbCS. Cnipobyemo
ue 3pobuTn 3a manoHkoMm 148. Tak, y cHirypa (man. 148, 1) 43606 KOpOTKMIA
i ToBCTUN. Lle cBiguMTb Npo Te, WO NTaX XXUBUTLCHA HACIHHAM i Takum A3bO-
BGOM pynHYe MiLHY LWKipoyky. AcTpy6 (man. 148, 2), open, coBa — Xmxi NTaxu.
IxHi rocTpi 3arHyTi AOHU3Y MiLHI A3b06M JonoMaraTb po3puBaTh 3006uy.
Y neneku (man. 148, 3) goBru NpsiM1K, iHOAI TPOXM 3arHyTMI Aoropu A3b06.
Hum nerko noButx 1N yTpymyBaTtun crmabky puby, xab. JlacTiBka noBuTb Ko-
Max Ha NbOoTy, TOMY Ti 43606 KOPOTKWI, ane LUMPOKUNA.

‘ CropiHka npupogoaochigHuka
3’acyin, 4um 0obpe pO3BUHEHWIA B KiLLKM CIyX i HIOX.
YBara! [1nsi BUKOHaHHS 3aBAaHHSA BUKOPUCTOBYM TiNbkK 3Hanomy Tobi TBapu-
HY, SKa NOBOAUTLCS HE BOPOXE.
Aia 1. 3acyn, un pobpe kiwka yye. MNoknuy KilKy noLlenku, nowapyam ne-
reHbKo nanipuem. Ak NoBoANTLCS Kilwka?

Man. 148. Ntaxu: cHiryp (1), actpy6 (2), neneka (3)
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Ais 2. BnsHad, 4n rapHui y Kilku Hiox. [ns uboro 3aropHu B apKyLl nanepy
OKpPEeMO LUMaTo4oK M’sica abo pmbu, umatodok xnida, neuneo. Posknaan ne-
pen KilKOK Ui 3ropTku. Ym 3MiHIOETLCS noBefiHKa Kiwkn? Ak came?

3pobu BUCHOBOK, YM JOOpPEe PO3BUHEHI B KilKM CMyX i HIOX. AK BOHM 4OMO-

MaratoTb OpPiEHTYBaATUCS LIbOMY MELLKaHLO Ha3eMHO-MOBITPSHOrO cepeno-
BULLA?

a|n|r||'r|a||-|||-||s||

1. Aki ymOBU icHyBaHHSA opraHiaMiB y Ha3eMHO-MOBITPSAHOMY cepefo-
BULL?
2. HaBegu npuknagu npucTocyBaHHA OpraHiamiB o0 XUTTH B Ha3eM-
HO-NOBITPAHOMY CepeoBULL.
3. Ak nepemilLyoTbCs TBapuHKU cyxogonom? Haseam npuknagu.
4. Axi TBapuHM 3aaTHi Ao nonboTy? Lo gonomarae im nepemillyBaTucs
B NOBITPI?
5*. BukopucToBytoun MantoHku 145, 146, 147, cknagyn nnaH po3nosigi
NpO Pi3HOMAaHITHICTb MeLIKaHLiB HAa3eMHO-MOBITPSAHOIO cepeoBuLLa.

NZTVRO| W

4 MonpaurouTe B rpynax

[isHanTecs, Aki nTaxu BiABiAYyOTb AepeBa Ha NoABip’i Bawoi wkonu. [Ons
LUbOro BMNPOAOBX TWXKHA YBaXKHO CMOCTEpiramTe 3a NepHaTMMn Lpy3siMu,
3anucymnTe CBOI CMOCTEPEXEHHS. AKLIO HE 3MOXETe CaMOCTIMHO BU3HAYUTU
Ha3BM CMoOCTepexyBaHMX NTaxiB, 3BEPHITbCA 4O AOpOocnMx abo AoAaTKoBOI
nitepatypu. 3anponoHynTe nnaH eKkCrnepuMeHTy, WO AacTb 3MOry 3’siCyBaTH,
SAKOMY KOpPMY BigdatoTb nepesary Ui nTaxy (HaciHHIO COHSILLUHWMKA, NLIEeHWLU
4Ym npoca, XNibHNUM KpMUXTaMm 4Yn YoMycChb iHWomYy). MpoBeaiTb AOCHIoKEHHS i
3anuuiTb oTpumaHi pesynstatn. OBroBopiTb BUKOHAHHA LbOro 3aBAaHHS B
Knaci Ta onikyntecda ntaxamu i Hagani.

'§41. BOJHE CEPEJIOBHIIE TA MIOT0 MEIIKAHIII

* Oco6IMBOCTI YHHHUKIB BOTHOTO CePEIOBUIIA

Ins OaraTbox opramiamMiB Ha 3eMJIi CepemOBUINEM KHUTTSI € BOJA.
Y BomHOMY cepemoBUIINI KOJMBAHHSA TeMIIEPAaTypHu He TakKi piski, ax y
noBiTpi. IlopiBHAHO 3 HA3eMHO-MOBITPAHUM CEPEeIOBUIIEM YV BOIHOMY
cepemoBHIIll KMCEeHb i ¢BiTsIo posmogiseHi mHepiBHOMipHO. OcobumBicTio
BOIHOT'O CEPEIOBHUINA € TAKOXK Te, II0 B HbOMY PO3UMHEHi Pis3Hi peuoBu-
Hu. Opui 3 HUX (IX Ha3WBAIOTH COJIAMM) HAJAIOTh BOJL COJIOHOTO CMAaKYy.
Armio BMicT uX pedyoBUH He3HAUHUU, TaKy BOJY HAa3WBAIOTh NPIiCHOIO.
Ile Bozma piuok, 03ep, CTaBKiB, AsKepes. ¥ BOAi MOpiB i OKeaHiB ymicT
coJIell 3HAYHO BUIIHUNA, TOMY IIi BOJAOMMU HA3UBAIOTL COLOHUMU.
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« Ik yMOBHU BOTHOIO CepeIOBHINA BILJIMBAIOTHh HA HOT0 MEIIKAHIIIB

CBiT MeIIKaHIIIB BOJHOTO CepPeNOBHUINA Oy:Ke PisHOMaHiTHWII.
Xoua KHCHIO V BOSHOMY CEepeIOBHUIIL He TaK OaraTo, SK y Ha3eMHO-
MOBITPAHOMY, TBAPHUHN IIPHCTOCYBaJIHCA 3abeameuyBaTu cebe I[UM
JKUTTEBO HeoOXimumm rasom. Tax, pubu BOMPAIOTHL PO3UMHEHUH Y
BOJIi KMCeHb 3a JomoMorom 3a0ep. lenbdinu i KuTH JKUBYTH y BOI-
HOMY CepemoBHIIli, aje KICcHeM 3a0e3leuyioTh cebe 3a Moro mMesKaMu.
I 1IbOT0 BOHM Yac BiJ Uacy mMigHiMaiThCA HA IMIOBEPXHIO BOAM, ITT00
BIUXHYTHU IIOBiTPS.

Y BogHOMY cepemoBUIIII MeHIIe CBiTJIa, HiK Yy Ha3eMHO-IIOBiTPSIHO-
my. TomMy BOAsHI pocaMHN 3POCTAaIOTh 34e0iJIBIIIOT0 B HETJIMOOKUX,
IOCTATHLO OCBITJIEHMX MicHAX. 3 IIMOMHOI0 KiJIbKicTh CBiT/Ia 3MeH-
IIYETHCS, TOMK POCJWH CTA€ MEHIIIE.

TBapuHM — MENIKAHI[I BOAHUX TJINOWH Iepe0yBaOTh y CYIiJIbHi#
TeMpPsBi. Ixui oui a6o OysKe BeJIMKi, 11100 BJIOBJIIOBATH CBiTJIO, abo
B3arajyi BimcyTHi. Y geaKux rInmOOKOBOSHMX OpPradisMiB € cBiTHI
opragm (maJj. 149).

Y xXoJomHMX MOpPAX TeMIIepaTypa BoAu HU3bKAa, ajie M TaM He IIPH-
MUHAETHCA KUTTA. TyT MEIIKarTh TBAPMHU MOBOJI BEJUKUX PO3Mi-
PiB — MOPCBKIi CJIOHM, MOP:Ki, TIOJIeHi Ta iHmIi. IK BOHU mpucTOCyBa-
JHCS [0 iCHYBaHHSA 3a IIMX YMOB, He MAIOUHM I'yCTOro XyTpa 4u mip’sd,
aKi 6 pATyBanu ix Big xosony? BusasiseTbes, I[i TBAPUHU MHiJ IIKi-
POI0 MAaioTh TOBCTUM IIPOIIAPOK JKUPY, TOBIIMHA SKOr0 MOKe CAraTu
niBmerpa. Ile i € ixHiM HagiAHUM 3aXHWCTOM.

Pocimrany BogHOTO cepemoBUINla — BAKJIMNBI MOCTAYAJIbHUKY KHUCHIO IJIS
BCiX HOTO MEIIKAHIIiB. ¥ BOAOMMAaxX He IOOAUMIN AepeB 3 MiIlHUM CTOB-
O0ypoMm, HaTOMicTh 6araTo BomOpoCTell 3 THyYKuM Tijsom (maza. 150, 1).

Man. 149. TBapuHU — MeLLKaHLi BOAHUX MMUOUH



Man. 150. BogsaHi pocnvHu: BogopicTb namiHapis (1),
naratta 6ine (2), rme4vmkn xoBTi (3)

PoctyTh y BomoiiMax i KBITKOBI pOCJMHM, HAIIPUKJIA JIATATTS Oijie
i rmeunku koBTi (Masa. 150). KopeHamMm BOHM HpUKpPIiIIeHI A0 mHA
BOJOMMM, a iXHi JMCTKU I KBiTKHU ILJIABaIOTh Ha Iii moBepxXHi. JImcTru
JesAKUX BOASHNX POCIHH HAraaymooThb cTpiuku. Tak 30iabIIyeThes IXHS
TIOBEPXHs, II00 BOMpPaATH 3 BOAM KUCEHDb i IMOKUBHI PEUOBUHU.

3aBAsAKU BMiCTy PiBHOMAHiTHMX PEYOBHWH y BOJi IpicHiI ¥ cosoHi
BOIOMMM HaceJeHi pisHmMH opraHismamu. Tak, HaWOIIbIINMI XMiKakK
YVKpPaiHChKUX PiUOK IITyKa He Ma€ IPHCTOCYBAHL IO KUTTS B COJIOHOMY
MOpi, a Hebe3IleuyHa aKyJia He 3MOJKe iCHyBaTH y IPiCHUX BOJOMMAaX.

+ Ik pyxaroThcsa BOOAHI TBapUHU

Bopgne cepenosuiiie 0ibHI HIiJgbHe MOPiBHAHO 3 HA3€eMHO-IIOBIiTPS-
HuM. Jloguui ckaagmimnie 6irtu i crpubaTu y BOAi, HijK Ha CyXOHOJi.
Kynatouncs y piumi, craBKky abo mopi, To6i, HameBHO, JOBOAUJIOCS
momiuaTu, 110 cJaig JokJgacTu Oijbllle 3yCHib, 00 HOOirTHM g0 M’siua
UM BUCOKO IMifcTpubHyTH. Bojma UYMHUTE OIip pyxam HAysKue, HixK
noBiTpda. IIpoTe BomAHI TBapMHU MalOTh Pi3HOMAaHiTHI IPUCTOCYBaH-
HA 0 PYXY V BOIZHOMY CEePemOBMIIIi.

Manenbki pauxku madHii Ta nmukaonu (man. 151, 1, 2) wiou 3aBu-
CaloTh Y TOBIIi BOAM YM Ha ii IMOBEePXHi, IIiAXOILIIOIOTHCA TEUiaMU I
mepeHocAThCA B iHmIi micuda. Mexysa yTpUMYeTbCA V BOAL 3aBAAKI
dopwmi Tina, mo maragye n3Bin (masa. 151, 4). Cruckaiouu ioro, Meny-
3a BHUIIITOBXYE CTPYMiHBb BOAM, a caMa PYXa€ThCs Y IPOTUJIEKHUN OiK.
ITomi6HMI cmocib mepemilieHHsa BJIACTUBUH i KAJIbMAapPy Ta BOCBMUHOTY
(mai. 151, 3, 5).

Posraanemo, Ak iHIII MeIIKaHIII BOJAHOTO CEPEIOBUINA IPUCTOCO-
BaHI M0 aKTHBHOI'O Pyxy abo miaaBauHs. [lounemo 3 puo.

3BepHHu yBary Ha ¢opmy Tinma pub (main. 152). T'osoBa meio 3aro-
CTpeHa, Big Hel TiJIo IIOCTYIIOBO IIOTOBIIYETLCHA, HOCATAE HaNOiJbIIOI
TOBIINHU IIOCEPEINHI i 3BYIKYEThCA O XBOCTa. 3aBIAKM IILOMY TiJIO
puby 3 MEHIIMM HaIpPy:KeHHAM BpizaeThCA B TOBILY Boau. Boja naue
oorikae puby. Tomy Taxa ¢opma Tija gicrama Ha3By 00miuHOL. '@iﬂf :
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Man. 151. TeapuHu Bogonm: gadHia (1), umknon (2), kanomap (3),
mMegysa (4), BoCbMUHIr (5)

Jltommia BUKOpucTaia TaKy (opMy B CyTHOOYAYBaHHI AJIA CTBOPEHHS
OiZBOAHMX YOBHIiB. 30epiraTtu piBHOBary Tija i IIBUAKO PyXaTHUCS
pubi momomararoTh ILIABIII Ha CIMHHOMY M UYepeBHOMY OOKax TiJja,
a XBOCTOBUI IJIaBellb BUKOHYE POJIb KepMa.

IIpucrocyBanuaM xkab i BOAOILIABHUX IITaXiB 0 PYXY V BOIHOMY
CepemoBHUIIi € IJIAaBAJNbHI MEePeTMHKM MiXK maablaMu Hir (manx. 153,
1, 2).

OpramamMu pyxy MEIIKAHI[IB XOJOAHMUX MOPiB i okeaHiB TioJeHA i
mop:xka € Jjgactu (mMaja. 153, 3). 3aBOAAKM HUM I[i TBAPWHU BIPABHO
IJIaBalOTh, a OT BUIIOB3AIOUM Ha KPUKWHM, BOHU CTAIOTh JOBOJI
HEIIOBOPOTKi.

Man. 152. Pnbu — TMnoBi MeLLKaHLi BOAONM



Man. 153. NMpuctocyBaHHsA A0 pyXy Yy Bodi »abwu (1), kaukn (2) i TroneHs (3)

+ IIpo medxux MeNIKaHIIIB BOAOMM Y KpaiHu

WHyr-naasynens (man. 154, 1) — BeamKa KoMaxa YKpPaiHCBbKUX
npicuux Bomoiim. Ilmacke, riagke i 3a0KpyIJIeHE TiJIO KyKa PO3TU-
Hae BOAY, Haue MiJBOSHMI YoBeH. 3aAHs IIapa Hir IIABYHIA CXO0XKa
Ha BecJa. 3aBAAKU HUM JKYK ILJIaBa€ 3 TaKOIO IIBUAKICTIO, IO MOJKe
nmosMararuca 3 puboro. JKyk-maaByHellb guxae KucHeM moBiTps. Hac
Bim uacy BiH BucTaBJIsie 3 BOAU 3aAHill KiHemnb Tima. Uepes HaaBHI B
HBOMY CIIeIliaJIbHi OTBOPHU IIOBiTPS IIOTPAILISIE B OPTaHi3M KyKa.

3 BOJHUM CepeNOBUIIEM OB’ A3aHO KUTTA KPUKHA (Ma. 154, 2) —
BEJIMKOI JUKOI KAauKM. 3aBIAKU IIePeTHHKAM MiK HaJbIISIMM Hir 11eil
BOJOMJIABHUY IITaxX yIIPaBHO mjaBae. A oT Ha Oepesi Kpu:KeHb pyxa-
eThbcsa moBinbHO. IITax moBro mepebyBae Ha BOJIi, iHOJI CIPUTHO IIip-
Hae, ajie He HaMoKae. IIlboMy cIpusioTh BOAOBiAINTOBXYBaJbHI pedo-
BUHH, AKMMU BKPHUTE HIip’s, a TAKOXK MajJeHbKi OyJILOAIIKM IIOBiTpPA
Mixk mip’iHKamu.

Y Bomoiimax i Ha ixXHiX ys0epexk:Kax Mmelrkae 006ep (manx. 154, 3).
IInaBanpHi HmepeTMHKM Ha HOrax AOIOMAaralmTb 000py pyxXaTucsa y
BOZi, a XBicT v dopMi Becia — 3MiHIOBATH HanpAMOK pyxy. TodTo

Man. 154. MelukaHui Hawmnx BOAOWM: 1 — XKyK-NnaByHeLb, ;
2 — KpuXeHb, 3 — 6o6ep Qe
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xBicT 000pa BUKOHYE POJIb KepMa. ¥ pasi HeOesmeku 600ep roJIOCHO
IJecKae XBOCTOM IO BOAi II mipHae, IO € CUTHAJOM TPUBOTH OJIA
iHmmnx 606piB.

Bobpu — ympaBui iHxkemepu i OymiBeabHUKH. ¥ KpPyTuxX Oeperax
BOHUM PHUIOTHL HOPU 3 KiJIbKOMa BXOJaMM, SKi posTallioBaHi IIig BomoIO.
Tam, me HeMae MOMKJIMBOCTI BUPUTH HOPY, HAIPUKJIAA y OOJOTHUCTIH
MicIieBoCTi, 600pHM CHOPYIKYIOTh XaTKU. JJIA IIbOTO YUCJEHHI TJOYKHN
CKPiILIIOIOTHCA MYJIOM 1 3emJiero. XaTKa 000pa Haragye KyOKy XMH3Y,
Ta HAcCHpaB[i Ile HaAiliHa (opTeld BiJf BOPOriB i YKPUTTS IJIs 3UMiBJIi.

Bobpu, AKi MemIKaioTh Ha HEeTJIMOOKMX piukax, OyAyloTh rpeodJi.
Bobep smaTHMII miArpusaTH POCHMHU IIiJ Bomoi0. AJie 3K icHye 3arpo-
3a saxauHyTHuCch! 11106 IILOTO He cTajiocs, I'yOM ONUHSAIOTHCA II03aay
mepegHix 3y0iB, IIiJILHO IIPUTHUCKAIOTHCA i BOJa He IIPOHUKAE 0

&

“tan. [liocymku
T ————
& Y BOoOHOMY cepefoBMLLi CBITMNO i KMCeHb PO3nofineHi HepiBHOMIPHO, Konu-
BaHHSA TemnepaTtypu He piski.
& BoaHe cepenoBuiie HaceneHe PisHUMK opraHiamamu.
& PocnvHu i TBapvHM MaloTb Pi3Hi MPUCTOCYBaHHS A0 iCHYBaHHSI Y BOAHOMY
cepenoBuLL.

A

W

CTtopiHka npupoagogocniaHuka

MelLukaHLUi BogHOro cepenosuLLa pubu € okpacol akBapiymis. Ak BUSHAUNTK
Temnepatypy Tina pubu, sika nnasae B akBapiymi? Pnbn Hanexartb go TBa-
PVH, siKi HE MaloTb NOCTIMHOT TeMnepaTypu Tina, TO6TO A0 XONOAHOKPOBHUX.
Temnepartypa ixHbOoro Tina npnbnuaHo Ha 1 °C BuLa 3a TemnepaTypy HaBKO-
nnwHboro cepenosua. OTxe, Cnig BUMIpATU TemnepaTypy BOAU B akBapiy-
Mi 1 [ogaTty oauH rpagyc.

a|n|r||T|a||-|||-||5||

. AKi yMOBU XWTTA OpraHiamiB y BOOHOMY CepeaoBULL?

. AKi TBAPUHM MELLKaKTb Y BOAHOMY CEPEoOBULLLI?

. Haseu pocnvHn BogHoro cepegosuila.

. AKi npucTocyBaHHA MatoTb TBAPUHU | POCIIMHM A0 iICHYBaHHS Yy BOA-

AWN =

HOMY cepenoBuLLi?

NZETRhRW

. Kopuctytouncb gopartkoBumn mxkepenamu iHgopmadii (aoBigHuKa-

MW, eHUMKIonegisamn, IHTepHeT-pecypcamm), NigroTyn NoBigOMITEH-
Hs Npo Oyab-siky TBApMHY — MELLKaHLUSA BOOHOIO cepedoBuia 3a
TakMM nnaHom: 1) Ha3Ba TBapuHK, 2) Ae MeLlKae, 3) aki 0cobnmMBoCTi
OyooBu Tina 3abe3nevytoTb NPUCTOCYBAHHA TBapWHW OO BOAHOMO
crnocoby xuTTs, 4) K NPUCTOCOBaHa A0 pyxy (SKLIO TBapuHa pyxa-
€TbCA), 5) AKi NPUCTOCYBaHHA Mae A A00yBaHHS ii.
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- MonpaurounTe B rpynax

3anuwiTb 03HaKW, 3a AKMMW MOXHA BU3HAYUTW, WO OPraHiaM MeLLKae
Yy BOOAHOMY CepenoBuLLi.

§ 42. TPYHT K CEPEJOBHIIE KUTTS
TA MO0 MEITIKAHIII

Y I'PYHTOBOMY CEPEIOBUII[i OCOOJIMBI YMOBH KUTTS OPraHisMiB.
ITo-mmepinie, 1me cepemoBUIe HAWIIIbHIIIE 3 ycix Bimommx. Ilo-mpyre, y
HBOTO MPOHUWKAE MaJIo CBiTsa (#ioro maiike Hemae). Ilo-Tpere, HebaraTo
KucHo. SIK 6auyunIir, Taki yMOBH He 30BCIM CIIPUATJIVBI JIJIA POCJIWH i TBa-
pun. Ta monpu 1e I'PyHTOBE cepeoBUIIe HaceJieHe PiSHOMAHITHIIMI Opra-
HisMaMu, 00 B HbOMY JOCTaTHBO BOAM, a KOJMBAHHSA TEMIIEpATypPu B PisHi
IIOpM POKY He TaKi piski, K y HaseMHO-TIOBiTpAHOMY. TaKoK y I'PYHTI €
HeopraHiuHi ¥ opraHiuHi peuoBUHU, 3allac AKUX TOIIOBHIOETHCA 3aBIAKU
BiAMepJINM PeIlITKaM POCJIMH i TBapUH.

IIle oxmHiero 0OCOOJMBICTIO I'PYHTOBOTO CEPENOBHUINA € HAABHICTH
PEYOBWH y PIBHMX arperaTHUX cTaHaxX. JacTOUYKMU T'PYHTY MiCTATH
pPEeUYoOBUHU y TBEPAOMY CTaHi, € piKa BojJa i radyBaTe IIOBiTpA.

« JIK 3aceyieHe opraHi3aMaMu I'DYHTOBE CepeIoBMIIL

[ pYHTOBe CepefOBHINE 3acesieHe HepiBHOMIpHO: HaiiGiablme opra-
Hi3MiB MeIlIKae y BepXHBOMY Iapi I'PyHTY. 3 IMIMOMHOIO KiJbKicTh
MEIITKAHI[IB I'PYHTY 3MEHINYETHCA.

IlopigHall 3 nowWuUpeHHAM OP2AHi3Mi8 | 800HOMY cepedo8UULi.

BinactuBocTi T'PYHTY TaKOK BIJIMBAIOThL Ha OaraToMaHiTHICTH
f10TO MENmIKAHIiB. IX TUM OijibIIe, YUM OiTbIIe MOKUBHUX PEUOBUH
y rpyHTi. Haii6ispm rycTo HacejieHi opraHisMaMu 4YOPHO3EMU.

Y rpyHTi wMemkaioThb pisHOMAaHiITHI opraHismm (maa. 155).
Bakrepii Ta rpubu rpyHTY PO3KJIaIAIOTHh BiAMepJIi PEIITKU OpraHis-
MiB 10 HeoprauiuHux pedoBuH. 1li peuoBMHU POBUMHAIOTHCA y I'PYH-
TOBi#A BOZi i IOTJIMHAIOTHCA POCIMHAMU.

[ DYHT IPOHU3YIOTH KOPEHi POCINH, AJId AKUX BiH € 0IOpOIO, IKe-
peJioM BOAY i HeopraHiuHWX pedoBWH. ['pubHHIi rpubiB TeK pos3Ta-
IMIOBaHiI y r'pyHTi. ¥ I'PYHTI KUBYTHL PidHOMAHITHI KoMaxu, depBH,
3Bipi Ta imIri TBapuHU.

* Memkanui rpyary

IJIss MeIIKaHI[IB I'PYHTY iCHye HeOesIleKa OyTH IIOIIKOIKEHUMU
YaCTHHKAMU I'PYHTY. YHUKHYTH IbOIO MYPAIIKaM 1 JeSKUM XKyKaM s
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r'pyTos8i ['pyHTOBI

Bakrepii Nnanrka

Bosuok

Nolosi Yeps'sKu

Man. 155. MewKaHUi I'pyHTOBOro cepenosuLLa

JOIIOMAraloTh MIiIlHI IOKPUBU Tijla, a Pi3HOMAHITHMM YepB’sAKaAM —
can3, AKUM YKPHUTE TiJI0 TBapHWHU.

I pyHTOBe CepefoBHINE MAa€ GiAbIny N[iIbHICTH, HiX HASEMHO-IIOBIi-
TpsaHe i BomHe. Ile mMeBHMM 4YMHOM YCKJIAQJHIOE IIEePEMIIllEHHA TBapUH
I'PYHTY. IK BOHM MPUCTOCOBYIOTHCA M0 PYXY B I'PYHTOBOMY CE€PEIOBUIIIi?

HoitoBuii uepB’sAK, OaraToHiKKM, JUUYWHKA TPaABHEBOTO XPYIIa
(man. 156, 2, 3) 3aBAsAKY THYYKOMY TiJy IIPOCYBaIOTHCS MisK YaCTHH-
Kamu rpyHTy. [HII, HaopuKaag KpiT i Komaxa BoBUOK (MaJ. 156, 4),
PUIOTH XOAW. IXHi KiHI[IBKM, IPHCTOCOBAHiI IO PUTTA, HABUBAIOTH
putounmu. Xoau mpokJaamae ciinmak (maa. 156, 1). Beaukumu mepe-
OHiMM 3ybaMHu BiH He pH€E, a BUI'PH3a€ I'PYHT.

Y moIoBOro UuepB’sAKa i JUUYNHKK XPYIa IIOKPUBU Tija 3BOJIOMKEHI.
Came uepe3 HUX [0 OPraHisMiB X TBAPWH HAAXOLUTH KMCEHL 3 IIOBi-
TP, III0 € MiK YacTMHKaAMM I'pyHTY. Taki TBapuMHM YyTJNUBI 1O BUCU-
xauHsa. 11106 Big HBOrO BPATYBATUCS, Y CIIEKY BOHU IEPEMIITYIOTHCA B
rJaud I'PyHTY.

Y r'pyHTOBe cepemoBUIlE KUTTSA OPraHidMiB IIPOHMKAE MaJio CBiTJia,
TOMY MENIKAaHI[I I'PYHTY MAalOTh MaJeHbKi oui a00 BOHU B3araJi mosdas-
JIeHi opraHiB 30py, SAK OIIOBUI UepB’dAK, CJHINaK, JUUYMHKK KOMAaX.
OpienTyBaTucsa UM OpraHizMaM JOIOMAI'alOTh OPTaHU JOTUKY 1 HIOXY.

TemmepaTypa I'PYHTOBOTO CepemoBHINA OiJNBIN cTaja, HiK HazeM-
HO-HOBiTpsAHOTO #I BogHoro. Tomy fioro o0MpaioTh IJs 3UMIBJL AedAKi
TBapuHu. Hanpurkiaan, ANipky Ta 3Mil 3UMYIOTh y TPilllMHAX I'PYHTY
i xomax, 3po0JIeHUX KpoTaMH’. 3 HACTAHHAM XOJIOAIB BUHOTPATHUMN

\1{3:? cIuMaK 3apUBaEThCs B I'PYHT Ha raudbuny 30—40 cMm, mIiJbHO 3aTyase
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Man. 156. MewwkaHui rpyHTy: cninak (1), 6aratoHixka (2),
nuymHka xpyuwa (3), BoBYOK (4)

CBOIO UepemalKy i Bmajlae y craH 3arineHiHHs. TBapuHU I'pyHTY Ha
3UMYy IIepeMimiyioTbecsa y rambmri 1mapu. Hampukiaan, DOIoBMi
yepB’AK 3uUMye Ha riambuHi mo 1,5 merpa.

Y r'pyHTOBOMY CepemoBHUIIi OYAYIOTH Pi3HI YKPUTTSA TBAPWHU HAa3eM-
HO-TIOBiTpAHOTO i BOAHOTO cepemoBuIa. Hampuxiaan OGOpCYKM, MMUIII,
pisHOMAaHITHI KOMaxu PUIOTH HOPU Y I'PYHTI.

Memkanili r'pyHTOBOTO CepPEIOBUINA He JIHINE IPHCTOCOBYIOTHCS
IO YMOB icCHYBaHHSA, a ¥ BILIMBAIOTh Ha HLOTo. IIpoKjgamaioum xomu,
TBAPUHU IEPEeMiIIyIOTh i pPO3OyINyIOTh I'PYHT. TaK BOHH CIPUAIOTH
HACHMUYEHHIO T'PYHTY IOBITPAM, HPOHWKHEHHIO BOAUW. ¥ pe3yJabTaTi
SKUTTEMIAIBHOCTI 6araThoX I'PYHTOBUX TBAPHUH YTBOPIOIOTHLCS Pi3HO-
MaHiTHI pe4yoBWHU, AKi 3MiHIOIOTH CKJIaJ I'PYHTY.

» IIpo xpora i 0MOBOTO YepB’AKa

Kpit i gomoBuii uepB’sAK momupeHi Ha TepuTopii YKpaimm. ITi
TBAPUHU BUPA3HO AEMOHCTPYIOTH CIIOCOOM NPUCTOCYBAHHS OO iCHY-
BaHHA y I'PYHTOBOMY cepemoBuImi (Maa. 157).

Kpir maiixxe Bce 'KUTTA NpoBOAUTH y I'PyHTIi. IIpoKaagzaT xonu B
HIiIPHOMY I'PYHTOBOMY CE€PEIOBUIII KPOTY AOIIOMAaraloTh PHUIOUI IIepe-
OoHi KinmiBkm. Bounu MaioTh (GopMy JIOHIATOK i OCHAIeHi MimfHUMN
Kirramu. I{oJioHi BUBEPHYTiI Ha30BHi, HUMU 3PYYHO PUTH i BigiKugaTu
rpyur. Ilogermrye mpocyBaHHsS I'PYHTOM OBaJibHA (hopMa Tija.

ITigsemui xogu, gKi mpokJIagae KpiT, TATHYThCS Ha COTHiI MeTpiB.
TyT € i moBri KOpUIOPHU, e KPiT IIOJIOE, i cIalbHA, AKY KPIiT BUCTHU-
Ja€ CYXOI0 TPaBOIO i JIMCTAM.
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Man. 157. Kpit (1) i gowoBuin 4yepB’sk (2)

Koau Kpit pme xoam, BiH BHUIIITOBXYE 3aliBy 3€MJII0 Ha IIOBEPXHIO
rpyHTy. 1li KyIIK1 3eMJIi Ha3WBaOTh KPOTOBUMHAMI.

OpienTyBaTucsa B TeMpPsABi I'PYHTOBOTO cepeloBHINa KPOTY IOIIO-
MaramoThb HIOX i cayx. 3ip caabkuii: MaJleHbKi, MOB HAMUCTUHKM, 0Ui
KpoTa IPUKPUTI IIKiporo i myske moraHo 6auath. KpiT — xmxakx.
OcHoBHAa #oro I>ka — KyKHU, MyXH, HaBYKHU, JUUNHKHN, COUMAaKH, Pis-
HOMAHITHI uepB’AKU, 3pigka MuIli Ta Kaodu.

KpiTt mpuzocuTh KopucTh I'PYHTY. Posmyiryioum Horo, TBapuHa
3abes3meuye HAAXOMKEHHS IOBITPS 1 BOAM, a CHOMKHBAOUM KOMAaX —
MeIIIKAHIIiB IPYHTY, SHUIINyEe 0ararbox MIKiZHWUKIB pociauu. Aue
KPOTH IIle I HIKOAATL KYJbLTYPHUM POCJIMHAM, KOJU IiATPU3aI0OTh iX
KOpeHi, 3HUIYIOTL IOINOBUX UepB’sAKiB. ¥ 00poThbOi 3 Kporamm, AKi
3’ABUJNCA Ha TPAAIL UM B cany, He cjig BOuBaTtu TBapuH. IloTpi6HO
3MYCHUTH iX IepeceJnTuCd Ha iHiri Tepuropii. KpoTu He BUTPUMYIOTH
IIyMYy, TOX MOMKHA BCTPOMHUTH Y I'PYHT KiJIOUOK, Ha AKUNA OTATTHU
IJIACTUKOBY ILIANIKY Y1 MeTajieBy 6aHouKy. Koy mogme BiTep, BOHU
OyayTh obepTaTHuCs i CTBOPIOBATH IIIYM.

HoimoBuii YepB’AK OTpHUMaB CBOIO Ha3By dYepes Te, IO
IicJIA OOIIiB IIi TBAPMHN BUIIOB3aIOTh HA IMOBEPXHIO, 11100 He 3aANXHY-
TcA. AIKe BoJa 3aJMBa€ IXHi XOOM, TOK KIMCHIO CTA€ HEIOCTAaTHHO.

Bupos:kene Tijio mOIToBOTO uYepB’AKa BKPHUTE JeAb IIOMiTHUMU
MIeTUHKAMHU. 3aBAAKKM HUM BiH UYilJIA€ThCA 3a YACTOUKHU I'PYHTY Hif
yac pyxy. Bojsori mokpuBu Tijla COIPHUAIOTh HAAXOIKEHHIO KIUCHIO.

HomroBuii uepB’AK, K 1 KPiT, KOJU OPOKJIALA€ XOI11, BUHOCUTh Ha
MOoBepXHIO 3aiBuil IpyHT. ToXX IIpo HOoro IpPHCYTHICTH cCBiguaTh
MaJIeHbKi KYIKU Ha IIOBEePXHi I'PYHTY.

IlepesHBOI0 YACTUHOIO Tijia AOMIOBUI uepB’SIK PO3COBYE YACTOUKU
M’AKOro TI'PYHTY 1 mpokjazmae xim. Yeps’ax MosKe «BHimaTm» cobi
xonu. IIpu mboMy BiH po3myIilye I'PpyHT i 306arauye #oro opraHidyHUMU

: *a-}{é_"; pevoBuHamMu (IIpo Te, AK Ile BigOyBaeThcsd, Hmaoca B maparpadi 30).
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SHaUeHHA JOIOBUX YePB’SAKIB Ba)KJIMBe He JIHIIE IJId IPUPOLH, a
W nis JTIOAWHY, AKa BUPOINYE KYJbTYPHI pocawHU. AKe i HEBTOM-
Hi MeNIKaHIIl I'PYHTY CBOEI0 KOIIITKOIO IIpallelo A0IIOMaralTh OTPUMY-
BaTH BHCOKi BposKal CiJIbChKOrOCHIOAAPCHKUX POCJIMH.

i

% C -
TOpiHKa epyauTa

Ona 6araTbOX TBApWUH I'PYHT CTA€ NPUTYNKOM Ha XOMNOAHI 3UMOBI Micsi.
Bnwxkye 0o noBepxHi 'pyHTY BNALUTOBYOTLCS KOMaxm Ta iXHi NMMYMHKK. Y HO-
pax 3UMYOTb ragtoku, ByXi, Awlipku, xxabu. Ha rmubuni 1,5-2 metpu rpyHT
Mawxe He npomep3ae. TyT NnepexunsBaloTb 3UMY AOLLOBI YepB'saKK | KpoTU. Ta-
KOX Y I'PYHTI 3MYIOTb KOPEHi 1 HACiHHSA POCHVH.

[eski opraniamm, siki 3SMMyHOTb Y I'PYHTI, MOXYTb 3arvHyTU, SKLO I'PYHT AyXe
npomep3He. 3anolbirTM npomep3aHHo r'pyHTY i 306epertu horo Tenno Aono-
Marae CHiroBuii NOKpumB. Moro MopiBHIOOTL 3 TEMMoK KOBAPOK. YnmM ToB-
LUMIA LLap CHiry, TUM MeHLLEe npomep3ace r'pyHT. Lie noB’sisaHo 3 TUM, LLO CHIr
NyXKn, y HboMy Barato noBiTps, sike, SK BiAOMO, NoraHo NpoBOAWTL TEMno.
A r'pyHT gobpe yTpumye Tenno n NoBifbHO OXONOAXYETbCA. Tak CHir gono-
mMarae r'pyHTy 36epiratv Tenno.

&, [igcymku

I'PYHTOBOMY CepenoBuLLY BMacTMBAa BUCOKA LLMbHICTb, Y HbOMY AOCTATHLO
BOAW, HEOPraHiYHUX i OpraHiYHMX pPeYOBMH, KOMMBAHHA Temnepartypu
He3HauHi, NpoTe HedOoCTaTHS KiNbKIiCTb CBITNa i KUCHIO. [1o Taknx ymoB npwu-
CTOCOBaHi Pi3HOMaHITHI MeLLKaHLi FpPyHTOBOro cepefoBuLLa.

& MellkaHLUi I'pyHTOBOro cepefoBulla, NpoKnagadn Xoau y r'pyHTi, posmny-
WYKTb MOro, a 3aBAsiku GakTepisM i OOLWOBUM YepB’'sikaM I'PYHT MOMOBHIO-
€TbCSl OpraHiYHNMKN Ppe4YOBUHAMM.

a n | n | v | a | W | H | a |

-

. AKi yMOBWM iCHYBaHHS OpraHi3miB y I'pyHTOBOMY CepeaoBULL?

2.Yomy rpyHTOBE CepedoBMLle HEPIBHOMIPHO 3acerieHe opraHis-

Mamun?

3. Hassu Bigomunx T06i MeLlKaHLIB 'PYHTY. AK BOHW NPUCTOCOBaHI 4O

iCHyBaHHS1 B HbOMY?

NMIETVRRW

4. Cknagu 3anuTaHHs Npo I'pyHTOBE CepeaoBULLEe, BUKOPUCTOBYHOYUM

CNOBA «SsIK», «SKi», «Ae», KYOMY», «sIKE 3HAYEHHS».
5. [lan Bignosiai Ha 3anuTaHHs, CKNageHi y 3aBaaHHi 4.

MonpauronTe B rpynax

MosicHiTb, YOMY i Bid KOro Cnig OXOPOHATWM OOLOBMX YepB’sikiB. CTBOpPITb

nepenik 3axoAiB, ski 4ONOMOXYTb 3aXMCTUTK AOLLOBUX YEPB’sKiB Bif Pi3HMX
."Q'-.;-'-_;'

UYMHHMKIB HEXMBOI i XXKMBOI MPpMpPOoAN, a TaKOX AissNbHOCTI NMIOOUHMN.

|
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. YAMHHHUKHU KUBOI IIPUPO/IN.
- YIT'PYIIOBAHHSA OPTAHI3MIB

KpiM unHHMKIB HE)XMBOI IPpUPOIN, KOMKHII OpraHisM 3a3HA€E BILIU-
By iHIIHMX opraHismiB. MeTequk KUBUTHCS HEKTapoM KBiTKH, Oinka
BJIAITIITOBYE AOMiBKY B IYILIi AepeBa, isKaK Iojioe Ha mumnry. lle mpu-
KJaay 3B ABKiB Mixk opramismamm (masn. 158). PisHomaniTHi BrmBu
OpraHi3MiB OJWH HA OZHOTO TiCTAJIV HA3By YUHHUKIE H#UB0L npupodu.

Hig YMHHUKIB }KWBOI IPUPOAU CIIOCTEPITAETHCA, KOJU JATEJ BUIITY-
Ky€e KOMax ITIiJl KOpPOoIo JepeBa, IIyKa IIOJI0E Kapacsd, KOJIOPaAChKUM
KYK 00’imae squcTKu Kapromiai. IIpu mboMy MixK opraHisMamMmu BUHI-
KaloTh PisHOMAaHITHI 3B A3KK. Y HaBeJeHUX IPUKJIALaX BOHHI HOB’ A3aHi
3 JKUBJICHHAM a00 XapuyBaHHAM, TOMK TaKi 3B’SA3KH MiXK opramismammu
JicTany Ha3BY Xapwoeux 36’A3Ki6. IX 3amMCyIOTH 3a JOIOMOTOIO CTPi-
JIOYOK, HAIPUKJAA: KOHIOITMHA —> 3a€Nb —> BOBK.

IloimamHa pocaMH TBApWHAMU — TeX IIPUKJAL XapuyoBOTO 3B’ A3KY.
PocinHu He MOMKYTE YTeKTH ab0 CXOBATHCS BiJf TBAPUHU. 3aXUCTUTUCS

W Man. 158. B3aemo3B’a3kn Mix opraHiamamm
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Bi mOigaHHA TBAapUHAMM POCJMHAM JOIOMAralTh KOJIOUKHN abo
PEeYOBUHHN 3 HEIPUEMHHNM 3aIllaXoM i cMakoM, SIKi BMUJijsge pocauua,
uyy orpyTa. Hampugiang, »Kajlkd KpoouBa OTPUMAJIa CBOIO HA3BY uepes
poararoBaHi Ha cTebJIi Ta JUCTKAaX Kaaki BosocKku. Boru gomomaramoTs
POCIMHI 3axmInaTucA Bifg TOoigaHHS TBapUMHaAMM. ¥ I[MX BOJIOCKAaX
MicTHUTBhCS ifKa KMCJIOTa, AKa COIPUUYMHIOE MOAPa3sHeHHA i BUCUIIM, a
iHomi HaBiTH omikm Ha MIKipi aoamHU. [OIIOMOITH MOXKE ITPOXOJIOI-
HUHA KOMIIpec, JHUCTOK HOJOPOKHHKA abo IaBJ0, a TaKOXK 00adujIu-
BiCTBb IIpU 3yCTPiUi 3 KPOOUBOIO.

CropaB:xkHIMU BoporaMu AeAKHMX TBApPUH € XMKAKW — TBApPUHU, AKi
Ha HUX MIOJIIOIOTHL. BOHM MalOTh PiBSHOMAHITHI IIPUCTOCYBaHHSA AJIA 3aXO0-
mieHHd 3go6uui. ITpuragaii, Ak BUraazaoTs TUrp i BoBxk. Hasgorausaru
SKEPTBY IIUM XMKAKAaM JOIIOMAralOoTh PO3BUHEHI M’s34 i BUTPUBAJIICTS,

a rocTpuMu 3y0aMu Ta KirTAMH BOHM IIMAaTYIOTH 3400M4.

[Io6 yHuMKHYTH 3yCcTpiui 3 XWKAaKOM, OpraHisMu MaioTh pisHi
OpUCTOCYBaHHA. PyxJawmBi TBapmHM MOMKYTh BTEKTH BiJ XWKaka,
3aX0BaTHCS B YKPUTTA, a MOMKYTh 3aMaCKyBaTHCs, BIaluu i3 cede
JUCTOYOK uM Tijouky (Maja. 159). Tak unmuATL OaraTo KoMax.

MacKyBaHHs BJacTuBe i pumbaMm. 3HauHA yacTHHA pubd Mae TeMHe
3abapBJiieHHA BePXHBOI YACTHMHHU Tija i cBiTJIe — HHMIKHBOI YACTUHM.

Man. 159. MackyBaHHS TBapyH € NPUCTOCYBaHHSAM A0 YMOB CEepefoBULLA XKNTTS ‘g{,
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ITe mommomarae iM 3aXMCTUTHUCA BiJi BOPOTiB. SIKMI0 XMIKAK ITPOIJITBAE
HaJg puboi0, BiH 0aUUTh TEMHUHN KOJIip, IO 3JIMBAETLCA 3 BOLOIO TI'JIH-
OMHHUX IIapiB BojoMmu. SKINO K XM)KaK ONUHAETLCA Mmif puboio,
CBiTJIa WacTmHAa Tijia puOM BUIAETLCS 3a CBITJIIY HOBEPXHIO BEePXHiX
ImapiB BOAM.

Mi:x opramismMaMu BMHUKAIOTh Pi3HOMAHITHI 3B’A3KHU.

@ Mpurapan «apyx0y» MANMHKOBUX I'PUOIB 3 JeAKUMHU JAePEeBAMU.

Ha KopeHAX pPOCIMH OCeIAThCA Oyab00uKOBI OaxTepii. BoHwu
3abe3meuyoTh ii HeOOXiZHMMH OpPraHiuHMMK PeYOBHMHAMM, IO Mic-
Ttk HiTporen. Pocimua mocrauae muM MiKpoopramiamam pisHOMA-
HiTHi ITOKWBHI peuyoOBUHU.

Coiika KMBUTBLCA ILTIOZaMHu ropodouHu. Hacimua pasoMm 3 mociigom
COMKU TOTpAaIlis€ Ha HOBI TepuTopii, Kyau OpUJIiTae mTaIIka.

Y posriaHyTHX OPUKJIAZaX yCi opramisaMum OTPUMYIOTH KOPHCTD
BiZ 3B’A3KiB, II[0 BUHUKAIOTL MiK HUMU. TaKe CIiBKUTTA OpraHisMiB
é3aemosuzione.

Y KuBili mpupoai iCHYIOTh BUIIAAKU, KOJHU TiJIbKU OJWH OPTaHi3M
OTPUMYE KOPHUCTD Bif 3B’aA3KY 3 immmum. Hanpukiaan, CIiBKUTTSA I'PU-
0a-TPyTOBUKA 1 JepeBa CHPUATINBE TiJIbKH AJd rpuba. A pocamHi
BOHO TiJIbKM IIKOAUTH. ¥ TaKUX 3B’A3KaxX Ipud HA3WBAIOThb NApPaA3u-
mom, abo napasumuuHuM Op2aHi3MOM, a IEPEeBO — XaA3AIHOM.
HeratusHo BmIMBa[OTh 0JOXM i BOIIi, AKi ocelsioThcsa Ha IIKipi
KOTiB i cobaK i KUBJATHCA IXHBOIO KPOB’IO.

CBiT/I0/1I00HI TpaBu, AKi POCTYTHL IIiJ AJUHOIO, IIOTEPIAIOTHL Bif
3aTiHKYy, ajie Ha JepeBo Ile 30BCiM He BILIMBaE. Pell’axu, YilJIsgo0vYnuch
IO IIepcTi TBapwH, IIEePeHOCATLHCSA HAa HOBI Miclie3pocTaHHSA.
PisHomaniTHi KoMaxu, oceJIsIIOUMCH ¥ T'Hi3max NTaxiB i Hopax 3Bipis,
IIPOCTO BUKOPHCTOBYIOTH iX SIK ocejfo. ['ocmomapsAM BOHM He 3aBja-
IOTh KJIOIIOTY.

Mixx BOBKOM i JucuIiero, AKi IOJIOIOTH Ha 3aHIld, BUHUKAE CBOE-
pinHe smaraHHs. IIomacTUTh TOMY CYIEPHUKY, XTO BUABUTLCS OiIBIII
CIIOCTEPEeKJINBUI, CIPUTHUNI, BUTpUBaINi. TaKUMU K CYIepHUKaAMU
3a 1)Ky € IIMyKa i OKYHb.

Yu MOKYTh OPraHi3MI MeIIKaTU Ha OAHill TepuTopii, He IPUHOCAUN
OJVH OJHOMY KOPHCTi ¥ He 3aBjaoum IKoau? BuaBisgeThCcA, MOMXKYTh.
Hampukianm, Tak CIiBMeEIIKalOTh KPiT i 3aelb, Ko3yJd i Oimka.

Y mpuponi opraHismMu He iCHYIOTH iB30JIbOBAHO OJIWMH Bia OITHOTO.
Tak, y jgici pocTyTh pocauuu (TpaBu, KYIIli, JepeBa), MeIIKae 0araTo

w/“” TBapuH, € GaKTepii Ta rpudH.
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Man. 160. Apycu nicy: 1 — aepeea, 2 — YarapHuk1, 3 — TpaB’AHUCTI POCINHMU,
4 — moxm

I'pynu B3aeMomoB’si3aHMX MiK c000I0 OpraHisMiB, AKi KUBYTh Ha
IeBHiN AinAHII MicIeBOCTi, HA3UBAIOTHCA YZPYNOGAHHAMU.

Pocnunni yzpynoéannsa yTBOPIOIOTH DOCJWHU II€BHOI MiclieBOCTi,
AKi B3aeMOZiOTh MixK co0oio. Tax, pocjMHEHEe YyIpyHmOBaHHSA JIiCy BKJIIO-
yae JepeBa, KYIIi i TpaB’sSHHUCTI pocauHu. 3aBAAKHN TaKili pisHoMaHiT-
HOCTi JIic MOKHA MOPIiBHATHU 3 KiJIbKAIOBepPXOBUM OYAMHKOM, Je KOXKeH
3 «IIOBEPXiB» YTBOPIOIOTH IIEBHI POCJMHHU i HACEJIAIOTH IIEBHI TBapUHMU.
Ha kosxHOMY «IIOBepCi», IIf0 Ma€ Ha3By ApYcC, Pi3He OCBiTIEHHS, BOJO-
TicTh i TeMIepaTypa, a OT:Ke, ¥ pisHi Mmemkaumi (maa. 160).

Bepxuwiit apyc Jicy yTBopoooOTEH AepeBa. Ile mepeBaskHo m1y0, cocHa,
anuHa, rpab, KJeH, Jula, sAceH, oepesa, ocuka. «IloBepxoM» HIKUe
POCTYTEL KYIIIi JiluHM, TJIOAY, YepeMXu, Oy3uHN, TepeHy, MUIIINHA,
BOBUYOIO JIMKA Ta iHIIi.

Kpouu gepeB BepxHiX sapyciB Jicy i rimasg KymiiB 3aTyiadioTh
COHAYHE CBiTJIO TpaB’AHMCTUM pociamHaMm. Tomy ix y Jici 3a3Buuait
HebaraTo. JlicoBi TpaB’AHMCTI POCAMHYN MAaIOTL 34e0iJIBIIIOr0 IIMNPOKi
JUCTKU, AK-OT: KOHBaJisg, 0apBiHOK, IO, CYHWUIIi, OPJSIK, KBace-
Hund Ta inmi (man. 161). Ile nomomarae im BOupaTu axomora 06isrbie

Man. 161. Tpas’aHucTi pocnuHu nicy: opnsk (1), cyHuui (2), kBaceHnus (3)
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COHAYHOIO CBiTJIa B yMOBaxX IIOCTiliHOro 3aTimeHHsa. HaliHmxumnii
ApYycC Jicy CKJIaTaeThCA 3 MOXiB i jumiaitHWKiB. BoHU HaKONMNYYIOTh
BOJIOTY i B TaKwuii croci0 BIJIMBAIOTH HA POCJMHHN BEPXHiX APYyCiB.

OTKe, APYcCHicMb € MPUCTOCYBAHHAM POCJHUH JIiCYy IO MHUPHOTO
CIIiBiCHyBaHHsS B YMOBaX Pi3HOT'O OCBiTJIEHHA.

Y Jici MemkamoTh fUKAa CBUHSA, BeIMiab, JOCh, OJI€Hb, BOBK, JIHCH-
s, Oiaka, KyHHIIS, KO3yJs, 3a€lb, 1sKaK, MHIIa JicoBa, ragioka,
pisHi mTraxu i Komaxu, JOMIOBi uepB’aKHu I iHIIi TBapuuu (MaJj. 162).
Mixx HUMY BUHUKAIOTH PisHOMaHiTHI 3B’A3Ku. IK Oauwuin, meapuHnHe
Y2pPYnoeéaHHAa JIicy TIpeJCcTaBJieHe PiBHMMU OpraHismMamu.

& Pi3sHOMaHITHI BNNMBM OOHUX OpraHiamiB Ha iHLLi gicTanu Ha3sy YMHHUKIB KMUBOT
npupoau.

& 3B’53KK, LLIO BUHUKAKOTb MiXK OpraHiaMmamMu, MOXYTb CIIPUATY Y1 NepeLLKoaKa-
T IXHIW XXUTTEOIANBHOCTI.

& YrpynoBaHHAM Ha3nBaloTb rpyny opraHiamiB NeBHOT MiCLIEBOCTI, sSiki B3aemo-
AitoTb MiX coboto 3 Lieto micueBicTio. BoHM matoTb pisHi NpucTocyBaHHS 4O
NPOXMBAHHSA Ha CNifbHIA TepuTopil.

N CTopiHka epyauTa

Ha wkipi Hocoporie i 6ynBoniB 4acTo MOXXHa MOMITUTU ManeHbKUX YOPHEHb-
Knx ntawok. Lle 6yneonosi wnaku. BoHn 30mpatoTb Komax, Lo AOLWKYNSATb
TBapuHaMm, a NOMITUBLLX BOPOra, KPUKOM MomnepemxyroTb CTago i 3niTatoThb.

Man. 162. TeapuHu nicy: oneHb (1), nucnus (2), ropnmus (3), mypatuku (4),
BOBK (5), 3aeup (6)
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Take cniBiCHyBaHHSA B3aEMOBUrigHe.

ICHYIOTb OpraHiamu, 451 SKUX CepeaoBULLIEM XUTTS CNYTYIOTb iHLLI OpraHiamu.
Tak, Hawi AoMaLUHi yrbneHUi cryryoTb xassiiHamm 4ns pisHUX YepeiB-napa-
3uTiB. [Jesiki 3 HUX MOXYTb NOTPanNUTK 40 OPraHi3aMmy ftoguHu, sika nornaguna
LUUX TBAPWH, i CNPUYNHUTU HeBe3ne4dHi 3axBOpoBaHHA. Tomy, Wob 3anobirtm
3apaxKeHHIo, NOTPiIOHO ByTn AOyxe 06epeXxHMMU B NOBOXKEHHI 3 KOTaMW i CO-
©akamu, a nicnsa KOHTakKTy 3 HUMW HEOOXiOHO PETENBbHO 3 MUTOM MUTU PYKMW.

a_| a_ |

1. LLlo HasuBaTb YMHHUKaMM XMBOT Npupoan? Haseam npuknagu.

2. Po3kaxu npo 3B’s13KN MidX OpraHiamamu, siki 306paxxeHo Ha MantoH-
Ky 158.

. Ak BNNMBaOTb OAMH Ha OL4HOrO OpraHiamMun B Takux napax: a) 3aelb
i KOHIOWKMHA, 0) WyKa i Kapacb, B) MNiJOCUYHKK | OCuKa?

. LLlo Take yrpynoBaHHs opraHiamis?

. 5K pOCNMHM NPUCTOCOBYIOTLCA A0 CMiNTbHOTO MPOXUBAHHS B NiCi?

. HaBegun sikomora 6inblue npuknaaiB 3B’s13KiB Midk opraHiamamu Ha
OCHOBI >XMBMNEHHS, CKOPUCTaBLUMCh NepenikoM: MeTenuK, nacTiBka,
KOHIOLLMHA, ACTpyO, coBa, TpaBa, NMCULS, COMOBEWN, XYK, 3a€Lp,
ryCiHb.

n | n | 1 | H | u | a |

NEZTWhEW

'§44. EKOCHCTEMH

fAx cmiBicHyrOTH pisHi KuBi icToTm Ha cminbHilt TepuTopii? IIlo6
BifmoBicTM Ha Ie 3amMTaHHA, VUEeHI BMBUYAIOTL He TiJIbBKM TBapuH,
pocauHMN, rpubu, O0aKTepii, a ¥ 3B A3KM MIiK HUMK i cepemoBHIIE
ixuporo KkuTTsa. Tomy B HayIli 3’sIBUBCA TEPMiH «EKOCHUCTEMA».

- IIlo Take ekocucrema

Exocucmemoro Ha3sMBAOTh CYKYIIHiCTH OpraHisamiB, sAKi Mernka-
IOTh HA CHiJIBHINA TepuTOpPii B IeBHUX YMOBAX CepemaOBUINA iCHYBaAHHS
i B3aemogiroTe Mixk coboro. OmHI ekocucTeMU MOMKYTH icHyBaTu 0es
yJacTi JIOOUHYN, TOMY Ha3WBAIOTLCA HPUPOIHUMHU, SK-OT Jic, JYKa,
piuka, osepo, 6osoto (mMaa. 163, 1, 2). IHImi eKocucTeMu CTBOPIOE
aioguHa. Ile mTyuHi eKocucTeMu, HaAOPUKJIAI KBITHUK, aKBapiym
(max. 163, 3, 4), craBoK, IIoJie, cam.

o Ixuy crIam eKocHCTEeMH

K morkasaHo Ha MaJdOHKY 164, eKocucTeMa CKJAJa€ThCsS 3 Opra-
HisMiB, AKi B3a€eMOMilOTh MijK C000I0, i UMHHUKIB HEXUBOI IPUPOIU,
fAKi Ha HHUX BILINBAMOTH (CBiTJIO, TeMIlepaTypa, Boma Ta immri). Xou
AKMMU 0 pisHuUME OyJaM OpraHisMu OfHiel eKOCHCTeMM, KOMKHUMN 3 HUX
BUKOHYE B Hili IeBHY POJb.

-

i
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Man. 163. Ekocuctemu: cten (1), pidka (2), kBiTHUK (3) i akBapiym (4)

Pocivam yTBOPIOIOTH OpraHiudHi pevyoBMHM, BUKOPHCTOBYIOUH
eHepriro cBiTsoBux mpomeHiB. IlumMu peuoBmHaMu BOHU 3abe3meuy-
IOTh He JiuIle cebe, a i inmIi opranismu. TomMy B eKocHcTeMi POCIMHMI
Ha3WBAaIOTh YMeEoprneaiamu.

TBapuHU CHOKUBAIOTL OPraHiuHi PEeYOBUHU, CTBOPEHI POCIMHOIO,
KOJIM IIOiZaloTh POCJIMHU abo iHImMX TBapuH. B eKocuctemi TBapuHH
BUKOHYIOTH POJIb CNOMUBAYIE.

Pocauum i TBapmHM, SKi BXOOATH OO CKJIAAY €KOCHCTEMM, i3 UacoM
IIOMHPAOTh. PeIlTKy BiiMepImx opraHisMiB pyHHYIOThCS i IIePeTBOPIOIOTh-
cd Ha HeOpraHiuHi peuoBMHU 3aBAAKHU JiSJLHOCTI TAKUX MEIIKAHIIB I'DYH-
Ty, AK AedKi KoMaxu, JOII0OBi uepB’saKu, rpmbu i 6axrepii Ta immmx. B
€KOCHUCTeMi BOHU YTBOPIOIOTH I'PYIIY OPTaHi3MiB Iifi HA3BOIO PYiIHIBHUKU.

PosrisayTi npuKIagy IOKA3yIOTh B3aEMO3B’SA30K MiXK pisHUMH
rpylaMu OpraHisMiB B eKOCHCTEMi Ha OCHOBIi KuBJyenHs. OmHi opra-
HiBMH € OpOAYKTaMHU KUBJIEHHA AJA iHIMUX. Bead IbOro eKocucreMa
He icmyBaja 0.

Jlicu Ha3WBaIOTh «3€JeHUMH JIETeHAMMN» ILIaHeTH. 3aBOAKH IM y

\Lﬁ IOBITPA HAIXOAUTH BeJHKa KiJdbKicTh KucHIO. KopeHi nepeB 3amobi-

e
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Man. 164. Cknag ekocuctemm

raloTh PYHWHYBAHHIO I'DPYHTY, a iXHI KPOHH 3aTPUMYIOTH IIKigamBi
rasu Ta nui. lum Jricu cipuAOTh OUYUINEHHIO MOBiTPsa. A mie Jic —
IToMiBKa 6araThox OpraHisMis.

@ Mpuvrapgav i HasBu TBapuH Jicy.

Jlic sabesmeuye JIOAUHY I€PEBUHOIO, 3 KOl BHUTOTOBJISIOTH PisHi
OynmiBenbHiI MaTepianu, me0Ji, mamip, TKaHuHU TOIo. I'pmbM, ropixu,
Aroou, JIiKapchbKi pocamHM — Te mgapu Jicy. Uucrte JicoBe moBiTps
JoOpe BILIMBAE Ha OpPraHi JUXAHHSA, a THUXe IIeJIeCTiHHA JUCTA i CcIiB
IITAIOK MilOTh 3aCHOKifIMBO Ha HEPBOBY cucteMmy. TobTo jgic Mae
HeaOMAKUM 03M0POBUMII BIIJIMB HaA JIOAUHY.

Crenu, JIYKW, TTOJOHWHU JIOJWHA BUKOPHCTOBYE IJIA BUIIACAHHS
Xymo0u, 3aroTiBJi ciHa ¥ JiKapChbKMX POCJNH.

IIpicHi BomoiiMu (piuKm Ta osepa) € ocejeio AJA OaraTboX MeIII-
KaHIIiB, a TAKOM € IKepeJoM IIMTHOI BOAM Ta BOAU IJIA 3POIIEHHS
moJtiB i caxis. IxHi Memkanmi — pu6u, paky, MOJIIOCKM — I[iHHI Ipo-

IVKTH XapuyyBaHHAI. %{4
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JIlogyu OTPUMYIOTH €CTeTHUHY HACOJIONY, HmepebyBaiouu Ha IIPOTYy-
JSHKAX y IPUPOSHUX €KOCHCTeMaX. IXHI0O Kpacy IepefarTb XYI0MK-
HUKU, II0€TU, KOMIIO3BUTOPHA B CBOIX TBOpAaX.

Kpim nmpuposuux, icHyOTh IIITYYHI eKOCHUCTEeMMU: II0Jie, CaJl, CTABOK,
HapK. [X cTBOpIOE JIIOAUHA 3a/JIs 3aJ0BOJIeHHA BIacHuX moTpe6. Iloe,
TEIJIUITIO i cajl — JJIsT OTPUMAHHSA POCANHHUX IIPOAYKTIB XapuyBaHHsI,
CTaBOK — MJiA PO3BeNeHHsS pudu, ImapK — [IJs BiATIOUYMHKY JIOIeit.
Bimomwuit To6i akBapiym — Te:k IITyuHa eKocucreMa. lle He ymiie oKpa-
ca mpuMinieHsb. AKBapiyMu CTBOPIOIOTHL TaKOMK, I[OO cIiocTepiratu sa
MEIITKAHIIIMY BOJHOTO CEPeIOBUINA, BUBUATH BILIMB Pi3HUX UMHHUKIB
Ha HUX, JOCIimKyBaTH 3B’SI3KU Mi’K BOOHHUMU OpraHisMaMu.

BaxxkauBi g cBOro xapuyoBOTo paIlioHy OBOYi, OOPOIIHO i Kpynu
JIOOUHA OTPUMYE 3aBIAKU pocauHaM. I[JId IHOTO Ha IIOJISAX BOHA
BUPOIIyE MIIMEHUII0, »KUTO, OYPAK, COHAIIHUK, KAPTOILID, MOPKBY
Ta 0araTo iHITUX POCJMH.

Pocamnau, axi gogmHa cremiaJbHO BUPOIINYE IJs OTPUMAHHS IIEB-
HUX IPOJYKTiB, HA3UBAIOTh KYAbMYPHUMU POCIUHAMU, & BiABeLeHl Nisa
iXHBOTO BUPOIINYBAHHSA MiCIld — IIOJIeM, TeIIuIieio i cagom (MaJn. 165).

OCHOBHUMM OpraHidaMaMM B €KOCHCTEMI II0JISI € KYJbTYPHL POCIMHUI.
Ha ixHiii picT i po3BUTOK BILIMBAIOTL BifoMi TOOI UMHHHKM HEXKMBOI
OIPUPOAU: CBiTJIIO, Terao, BoJoricTb. OcobiiBe 3HAUYEHHS Ma€ CKJAL
I'PYHTY, 3 AKOr0 KYJbTYPHI POCIUHUN OTPUMYIOTh HEOOXimHi peuoBUHMU.
YumM OisbIllle MOMKUBHUX PEUYOBUH MICTUTL I'PYHT, THM KpaluM Oynae
BpPOXKA.

@ MNpuragan, axi me opra"isMu, KpiM KyJbTYPHUX POCINUH, € B
exocucreMi moasa?

Man. 165. NweHn4He none (1) i a6nyHeBun caa (2)
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Iumri pocauamM moad — Oyp’sSHM, HAOPUKJIAL OCOT i mupiii.BoHm
MePeInKOoKal0Th HOPMAJbLHOMY JKUBJIEHHIO KYJBTYPHUX POCJIUH,
BimOmpamouu B HUX BOAY 3 IMOKHUBHUMU PEUYOBMHAMM, 3aTiHIOIOTH
IOCiBY, CIPUUYNHAIOTh BUJIATAHHA KYJbTYPHUX DPOCJIWH, 3aBaKaloTh
30upanHi0 Bposkaro. Tox y morusgi sa mojeM JIOAUHA 3HUIIYE
Oyp’aHu.

B exocucremi moiss € i TBapmHHN, HacaMIepen KOMaxH, IIOJbOBi
MMUIIi, XOM AKH, XOBpaxXM, SKi 3HaXOAATL HPUTYJIOK cepel POCIUH
moJIA i JKUBAATHCA HUMHU. [0 TBAPpWH IOJA TAKOXK HAJEXKaTh MEII-
KaHI[i TPYHTY — 4epB’sIKU, KOMaxu, pisHi MiKkpooprauismu.

@ MomipkyWn, aAKxi 3B’A3KKM MOXKYTh BUHHMKATH MiX POCJIMHAMH i
TBapUHAMMU IIOJIA.

CagoM HaA3sWBAIOTh HACAM)KEHHS OepeB i KYIIiB, I[0 TpUBAJIUII Uac
3a0esneuye JIIOAUHY ICTIBHUMHU ILIOAaMu. BucamyKyBaHHs caliB — JaBHS
TpaguIlid YKPaiHCHKOro HAPOLY.

OcumoBHHMU opraHiamamu canxy € pocaunu. Ile ¢ppyxToBi mepesa,
HATIpUKJIazn a0JyHi, IpyIri, BUIIHI, CJAUBU, a 3 KYII[iB — CMOPOAMWHA,
arpyc, maiausa. IIpore B camy memikae yuMaJjo i TBapuH (Mas. 166).
e nmraxwm, AKiI MOJIOTH HA KOMaXxX-MKiTHWUKIB Ta iXHI JUYUHKH,
O0mKoIN, K1 0epyTh yyacTh y 3aluJIeHHi, COHeUKa, SKi HUIIIBHO aTa-
KYIOTH IONEJIUIlh — 3JICHUX CIIOKMBAYiB COKiB POCJIUH.

IIItyuHi eKocHCTEMU He MOXKYTh 00ifiTHCS 0e3 BTPYUYAHHS JIIOIM-
Hu. Bona mbae mpo HUX, CTBOPIOIOYM HEOOXimHI yMOBU iCHYBaHHJI.

Man. 166. TeapuHu-meLLKaHUi cagy: apo3g (1), 6oxona (2), mypatuku (3),
COHeuKo (4), ponyxa (5), TypyH (6) W,
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ﬁ Migcymku

& Exocuctema — CyKyMnHiCTb opraHiamMiB, sIki MeLLKaloTb Ha ChiNbHi TepuTopi,
B3aEMOAi0Tb MiXk cob0oto Ta 3 yMOBaMu CepeaoBumLLa.

& Mixx opraHiaMamMu eKOCUCTEMW iCHYIOTb 3B'A3KW, 3YMOBIEHi OTPUMaHHSAM
NOXXVBHUX PEYOBUH i eHeprii.

& Exocuctemu, SAKi icHyl0Tb 6€3 BTpy4YaHHSA MNoAUHA, Ha3nBalTLCA NPUPOAHN-
mu. Lle niic, cten, o3epo, piyka.

& LLITy4yHi ekocucTemn CTBOpPIOE i ornaaae noanHa, Hanpuknag napk, akeapi-
YM, KBITHMK, Mone, cad Ta iHLwi.

CTtopiHka npupoagogocniaHuka

30iicHM crnocTepeXeHHss 3a EKOCUCTEMOK CBOEI MicueBOCTi, Wob
O3HaANOMUTUCSA 3i CKNaJOM €KOCUCTEMU, YMOBaMU iCHYBaHHS 11 MeLLKaH-
uiB i 38’s13kaMm Mixk HUMK. [ns uboro To6i 3HagobNATLCA GNOKHOT, py4Ka,
atnacu-BM3HaA4YHUKM POCNMH i TBApUH, dpoToanapart abo MobinbHUM Tene-
¢OH 3 Kamepolo.
His 1. Obepun Byob-aKy ekocuctemy nobnmay CBOET LLIKOMN (Y B iHLLOMY
Micui), BusBM 1i cknag.
Hia 2.Cknagn xapakTepucTuky eKoCUCTEMU 3a NITaHOM:
. Hassa ekocuctemu.
. MpupogHa um WTy4Ha ekocucTema.
. PocnvHu i TBapuHuU, SKi iCHYIOTb B €KOCUCTEMI.
.Y SKnx ymoBax cepeoBuLLa MELLKaTb OpraHiaMu ekocuctemu (Hanpuknag,
3aTiHEHE YM OCBITIEHE MicLie, 3BOMOXKEHA YW NOCYLUNNBA AinsiHKa)?
. AKi 3B’A3KM MiXX OpraHiamamu ekocMcTeMun BAANOCH BUSABUTA?
. Un 3a3Hae ekocucteMa BMAMBY NIOOVHU? AKLIO TaK, TO 3anuin, siKi 3MiHK
BiAOyNucs B ekocucTeMi B pesynesrarti QissnbHOCTI MOONHN.
Lo T» moxelw ckasaTu Mpo CBiA BNMUB Ha eKocucteMy? AKWO mMaTumeLl
3Mory, nig Yac cnocTepexxeHHs coTorpadyin MeLLKaHLiB eKOCUCTEMN.
Ais 3.7igrotyn po3nosigb Npo CnocTepexXyBaHy eKocucTemy i Npe3eHTywn ii

A OWN -

[e2Né)]

y Knaci.

3 | a | n | n | v | a | uw [ nw | a |
a 1. 13 yoro cknagaeTbcsa ekocuctema?

g 2. Alka ponb pocnvH, TBapwH, rpmbis, 6akTepin B ekocuctemax?

a 3. 4Yn npaBunbHuM € BucniB «PocnvHu rogyoTb ycix»? Bignosigb
m 0BI'pyHTYMN.

M 4. HaBeau npuknagn npupoaHuUX eKocucTeM. FKe BOHW MaloTb 3Ha-
a YEHHS y NPUPOAI Ta XUTTi NIOONHN?

5. HaBegn npuknagm wWTy4yHUX ekocuctem. [Ona 4oro iX CTBOPOE
nognHa?

6*. Aki 3B’A3KM ICHYIOTb MiX OpraHiamamu B eKocucTeMi nons, nicy?
3anuwum npuknagum opraHiamiB LMX eKOoCUCTeM, K HanexaTtb A0
YTBOpOBaYiB, CNOXMBaYiB i PYNHIBHUKIB.
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«BupollyBaHHA HanBULWOi 6060BOI POCIIUHU»

Mema: 3’aicyBatn ymMOBM, 3@ SKMX MOXHa BUPOCTUTU HamsuLly 60608y poc-
nVHY (Hanpuvknag, KBacorno, ropox, Cok)

YBAI'A! PoboTa Hag NpoeKkTOM TpUBaTUME KifbKa TUXKHIB | BKNKOYaATMMeE Npo-
BeEHHS eKCrnepuMeHTy. Y HbOMY BW BUKOPUCTAETE MPOPOLLEHI POCIUHK, SKi
OTPUMAETE y BUNTENS.

YBakHO npounTanTe iHdopMauilo, WO HaBegeHa Hwxkye. BoHa ctaHe y
npurogi nig Yac BUKOHAHHSA LbOro NMpPOEKTY.

Bigomo, wWo ansa pocTty pocnuH HeobxigHi neBHi ymoBwu. Hanpuknag, ogHi
POCNVHM Kpalle POCTYyTb 3a SCKPABOIroO OCBITNEHHS, iHWI — Yy 3aTiHKy, XTOCb
notpebye 3Ha4YHOro 3BOMOXEHHS I'PYHTY, 8 KOMYCb MiAXOASATL NOCYLUMMBI YMOBU
3pOCTaHHS.

Bam HeobxigHO 3’'AicyBaTtu, AKi yMOBU HEOOXiAHO CTBOPUTH, W06 BUPOCTUTU
HamBully 6060By pocnuHy. [lonoMoxe B LbOMY eKcnepumeHt. [na noro
NpoBeAEHHA BaLUin rpyni HeOOXiAHO 0BpaT YMHHMKN HEXMBOT Npupoau (CBITno,
I'PYHT, BOAA) i 4OCNIANTY TXHIN BMAMB Ha PIiCT POCAMHM.

Llo6 cnnaHyBaTM €eKCNEpPUMMEHT, MOBTOPiTb OCOGMMBOCTI LbOro MeToady
nisHaHHS Npupoan 3a naparpadamm 2 i 3. Iig yac ekcnepmMmeHTy cnocTtepirante
3a poCnuHoO, BUMiptonTe Ti BUCOTY. DikcyiTe pesynbratn y Tabnuuax, pobiTb
doTtorpadii Ta HeobxigHi nignncu oo HmMx (konwu 3pobneHo doTtorpadito, LWo Ha
HiM 3adpikcoBaHo). 3pobiTb BUCHOBOK, 3@ SIKMX YMOB BW BMPOCTUNN HaMBULLY
pocnvHy. Pesynbratv BUKOHAHHSA NPOEKTY NpeacTtaBTe y opMi MynbTUMELINHOT
npeseHTauji.

OpraHisyBat poboTy BawOi rpyny Hag NPOEKTOM AOMOMOXe nam’aTka «Ak
npavoBaTy Hag HaB4YasribHUM NPOEKTOM Y rpyni», WO MICTUTBCA Ha CTOpiHUi 4
UbOro Nigpy4vHUKa.

Mepen npeacTtaBneHHAM NpoekTy, 06roBopiTh Y rpyni, Y BAANOCS BUKOHATH
BCi 3annaHoBaHi 3aBOaHHSA i 4OCAITU METU NPOEKTY.

OuiHiTb CBii BHECOK ¥ pOBOTY rpynu.
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'§45. JIOMUHA — YACTHHA [IPHPOJIH.
3MIHY B [IPHPO/II

+ Sk 3MiHIOIOTHCS 3B’SISKU JIIOAUHM 3 IIPHPOIOI0

Tobi Bimomo, IO JIOAWMHA € UYaCTHHOIO Ipuposu. Ak OyIb-aAKa
JKMBa icToTa Ha HAIIIM IJaHeTi JIOAWHA AUXae€, KUBUTHLCSI, PO3MHO-
JKYeThCs, pocTe. A 1boro iX MOTPiOHI KMCeHb, BOJA, ITOKUBHI pPeYo-
BUHU, Telio. HuMu JiogmnHa 3aBASYYE IPUPOAi: POCIUHU BUILISIOTH
KHCEeHb, BOIOUMU € I:KepejioM BOAU, 3aBAAKMN POCJUHAM i TBapmHaAM
OTPUMYIOTH HIPOAYKTH XapuyBaHHs, a TaKOK MaTepiaam, 3 AKUX BUIO-
TOBJIAIOTh OASAT, OYAYIOTh CHOPYAMN, CTBOPIOIOTL PiSHI HmpuIamy TOIIO.
Omxe, JIOAWHA 3aJICKUTH BiJ IPUPOAN. YIIPOJOBIK CBOTO iCTOPUUYHOIO
POBBUTKY JIIOAWHA Pi3HMM YMHOM BHUBYAaJa IIPUPOAY, IPUCTOCOBYyBaJa-
cA mo Hel, HamaraJjacsg BHUKopucTaTu ii masa cBoro Oisara. Cmepiiry
JIOINHA MaJI0 BTPy4Yajacs y IPHUPOIAHE CEPEeIOBHUINEe CBOTO KUTTSH.
IIpoTe 3 yacom BoHA mocsATra HeaOMAKUX YCIiXiB y HOTO OCBOEHHI Ta
mepeTBopeHHi. I Ime mMopymnao 3BUYHE iCHYBAaHHS IIPUPOIU.

Boaus grogmHmM Ha TIpUPOAY cTaBaB gemaii momitHimmuwm. Jlicu,
AKUMHU KOJUCL OYJM BKPHUTI HEOCAIKHI IIPOCTOPU CYXOHOJIy Ha SeM.JIi,
MacoBo BupyOyBayin. Ha ixHbomMy Micili 3sBogmuiau OYAWHKM, JOPOTH i
moctu (Mas. 167). 3 Haap 3emii moyaau BUAOOYBATH Y BEJIUKIN Kilb-
KOCTi KOPHMCHI KOTaJMHM, III0 TAKOXK 3MiHIOBAJIO MicieBicTh. Otixe,
JIIOAVHA IIOJIMIITyBaJia cepeloBUIe CBOrO icHyBaHHs. A 1110 BimbOyBaJio-
cdA 3 IIPUPOA0I0?

+ Ax mpupoaa 3MiHIOETHCH ITi/l BILIMBOM JIFOMUHU

ITorpanuBmin y BeluKe MicTo, OauuInn 0e3/1iu Halpi3HOMAaHITHIIIIOTO
aBTOTPAHCIOPTY, BUCOTHI OyIMHKM, SCKpPaBe CBiueHHS BiTPHMH, IIHPOKi
acaabpToBaHi mpocmeKkTH. I Bce Ie cTBOpMIJIA JIOAMHA. JIIOJMHA TOCIO-
Jllaproe Ha TIaHeTi: Oy/ye BOIOCXOBUINA, BUPYOye Jiicu, ocyIrye 6oJiora,
MPOKJAJa€e JOPOTrH i TyHeJi, BUAOOYBa€ KOPMCHI KOIAJHUHHK TOIIO
(mau. 167). Ilum BoHa pyIHye ocejio 0araThboxX TBapWH i Micisg 3poc-
TaHHS POCJINH, 3HUIIYE OpraHismm, 3a0pyIHIOE IIOBITPs, BOJOIIMU,
I'pyHTU. TaKUMM CBOIMU AiMU BOHA CIPUYUHIOE y TPUPOAIL 3MiHWU,

w/s” uepe3 aKi morepmae i cama. Ilpmpoma moumHae «BiggauyBaTH» i
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Man. 167. Bnnus nioguHu Ha npupogy

3a0pyJHEHNM IIOBITPSAM, HESKiCHOIO IIMTHOIO BOJOI0, IIKiIJINBUMU
JOMIIIKaAMHU y IPOAYKTAX XapuyBaHHI.

YcBigjoMuBIIn IIe, JIOAWHA 0araTo Yoro poOUTh IJis 30epeskeHHs
npuponu. Beinmki MacuBu 3eJeHHMX HacaIKeHb, KBITHUKHU, POIIOUi
moJisd, 3apuOHEHi CTaBKM, 300IIAapKH — Iie IMO3UTHUBHUI BILINUB JIOJWHU
Ha IPUPOIY, Ta, Ha JKajdb, IILOTO HE JOCUTD.

« Ik mpupoma 3MiHIOETBCS T Ti€I0 MPUPOTHUX UMHHHUKIB

Yci rina nmpuponm 3asHaloTh 3MiH mig BuamBom CoHIS, BOAH,
BiTpy. I xoua ropm BuUAaIOTHCA HE3MiHHMMW, HaCIpPaBIi IIOCTiHHO
BimOyBaroThCA ABUINA, IO TAK UM iHaKIIe 3MiHIOIOTH ix. MuHe Oara-
TO 4Yacy, i cTaHeTbCcA IIOMiTHA 3MiHA — TOPH CTAHYTh HUMKUYUMU.
Bina ixHboro migHiMKKA MoKHaA Oyae OauMTH yJaMKM y BUTJIALL
BeJIUKUX Opmi, Api6HMX KaminuwmkiB, micok. Ile Hacaimok pyiHy-
BaHHA TipcbKux mopin. Hasitk mimuwmit i moBroBiunuii rpamit ming
BIIJINBOM PiSHMX YMHHUKIB YPEIITi-pellT HepeTBOPIOETHCA HA TJINHY
Ta IMiCOK.

HarpiBanus coHIeM TBepAMX IIOPiJ BIAEHBb 1 pPi3Ke OXOJIOMKEHHS
YHOUi, III0 TPUBAE OB POKU, IPU3BOIATDL A0 YTBOPEHHA TPIIMH i pos-
JIOMiB, SIKi 3alIOBHIOE IOIOBA BOJA. 3aMepP3al0ul, BOHA POSIIUPIOETHCS
caMa Ta pPO3NIUPIOE IIJIMHYU B TipCBhKiM mopoxi. Byaydw posurMHHUKOM,
BOJIa IOCTYIIOBO PO3UMHSE PEUOBMHU B OJHUX MICI[AX i MepPeHOCUTH iX B
immri. OMuBaroum Geperu MOpiB, OKeaHiB, PiYOK, XBUJIi TeX 3MiHIOIOTH
OpUPOLy.

I pYHTH PYHHYIOTHCH Uepe3 PO3MUBAHHS BOJOIO IIiJi YaC CHJIBHUX
3JIMB 1 pisKoro TaHeHHA cHiry. Ha cxuijiax BoHU B3arajii MOMKYTb 3MU-
BaTHCA BOMJOIO, IIPU I[HOMY YTBOPIOIOTLCA Apu. CTPiMKi MOTOKM JOIIO-
BOI BOAY PO3MHUBAIOTH I'DYHT, YTBOPIOIOYM B HLOMY 3ariaubunu. Ilicia W ;
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Man. 168. Po3amuBaHHS rpyHTy
noTokamm OoLoBOI BOAU

CHJIBHOTO JOINy TaKa 3aramOMHa MOXKe
JocsaraTu mmoHajn miBmerpa (Maj. 168).

YHacmaizoKk po3MUBAHHSA TipChbKUX
IOpif miA3eMHMMHM BOJAMM BUHUKAIOTH
IIyCcTOTH PidHMX posamipis. Tak yTBOpIO-
IOTBCA II€YepU. IXHSA MOBMKHUHA MOXKE
cATaTH MEeCATKiIB MeTpiB.

fAx Gauwmitn, BOmA € IPUPOSHUM UYHMHHU-
KOM HACTaHHS 3MiH y IIPHUPOIi.

IloBiTpa Texx mnpuueTHe A0 3MiH y
npupoxni. IIporsarom wMinbiOHIB POKiB
BHMCOKi TipcbKi XpeOTWM BUBITPIOIOTHCSH,
CTAlOTh HUKYMMHK Ta MOOJOTiImMMu i
MOKYTb B3araJjii IIepeTBOPUTHCS Ha PiB-
HUHU.

Bitpmu, 1m0 mommpooOTLCS 3 AYiKE BEJIHMKOIO IIBUIAKICTIO, 3HOCATDH
I'PYHT, IIePEHOCATHh IIiCOK HAaJ IIOBEPXHEI0 3eMJi, (opmMyoum mimjaHi
maropbu pisHoi ¢opmu — nioHU i 6apxanu. He 6e3 momomoru BiTpy yTBO-
proioThCs KaMm’ AHi cKeJi xuMmepuux ¢opm. BiTpu-6ypesii maMaoTh rijaxku
i cTroBOYypU mepeB, HABITh MOXKYTH BUPBATH iX 3 KopeHeM (maji. 169).

PyiimiBHy cumiy BiTpy Ta BOAM iCTOTHO IIOCJA0JIIOIOTL 3eJieHi Haca-
mKxeHHA. Och YOMY Ha BiIKPUTUX MiCIIEBOCTAX BUCAMKYIOTH JIiCOCMYTH.

s W

‘iﬂ Man. 169. 3miHn B npupogi nig gieto BiTpy



Man. 170. BuBep>keHHs ByrkaHa Man. 171. Hacnigku 3emnetpycy

Oroxe, mig giero mpupomHux umHHUKiIB: CoHIISE, Boau I BiTpy —
y OpUPOJi BUHUKAIOTH 3MiHM. BOoHU Bif0yBalOTLCS MOCTYIIOBO i TPH-
BaloTh O0araTo pokis.

» HAKi 3Minu BiNOYBAIOTECA y MPUPO/i PanToOBO

IIpoTe y mpupoai TpamiasioThbCA i palToBi 3MiHEM — Iie TOBEHi,
BUBEPIKEHHA BYJKaHiB, 3eMmiieTpycu. Ili yac BUBep:KeHHA BYJKaHIB
po3:KapeHi pevYoBMHM i3 3eMHMX HaAPBUJIMBAIOTHCS HAa30BHI
(mayn. 170). MacuBHi IOTOKM PO3KapeHOi Macu, T'yCTHUII AuUM HaJ
BYJKAHOM B3MiHIOIOTH yce HaBKpyru. Ha mpumieraimx TepuToOpiax
TUHYTHh pocJuHM i TBapmHuU. He MeHINI BaKKUMU OJA IPUPOIU €
HaCJiIKM 3eMJeTPyciB. ¥ MicIax 3eMJeTPyCiB 3eMHA HMOBEePXHS MHin-
HiMaeTbCsd, OMYCKAETHCA, BUTMHAETHCA, TPiCKAEThCsS, TOOTO PisKo
3MiHIOETHCA 11 hopma (mas. 171). 3emaeTpycu ¥ BUBEPIKEHHS BYJIKa-
HiB OysKe HeOe3IeuHi IIPUPOAHiI sABUINA, 00 3a JiveHi XBUJIUHU
MOXKYTb 3aIIOLisATH 0araTo Jmxa, 3adpaTu KUTTS JIOIeH.

& JlioavHa € YacTUHOK NPUPOAM i TICHO 3 Helo NoB’A3aHa.

& CBoelo rocrnoaapchbkoro i NPUPOAOOXOPOHHOK AiAMNbHICTIO MoauHa 3HaYHO
BMMMBaE Ha npupoay.

& Mpypoaa 3MiHIETLCS Mg BAMBOM NPUPOAHMX YMHHUKIB.

CTopiHka npupoaogocniaHuka

MpoBeau cnoctepexeHHs. JliTHbOT AHUHKM NoByBaw y napky, nici Y1 nicocmy-
3i. NopiBHAN CBOE CaMONOYYTTH B LUX MicusX 3 TUM, KONU Tn nepebysaeLu
y KiMHaTi, Ha noagip’i UM Ha Bynuui Benukoro micta. [e To6i ninwe nodvyea-
€TbCSA, Ae T BigdyBaew GinbLuy npoxonogy?

3pobun BMCHOBOK Mpo Te, Sk nepebyBaHHSA Ha NPUPOAI BNAMBaE Ha CaMoro-
YYTTS MOOUHN.

B
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a 1. HaBeawn npuknagn BANuBY NOANHU Ha NPUpPOAY.
z 2. Ak Ha noanHy BNNMBAE XMBa | HEXKMBa Npupoaa? Haeeau npukna-
a an.
H 3. Ha nigcTaBi sSiknx npupoaHuX siBMLL, BUHUKINO Npuchie’sa: «Boga KamiHb
H TOUNTb»?
s 4*. TlosiCHW, SIK TU PO3yMiELL BUCHTIB «JI0ANHA — YacTMHA NPUPoan».
X )
Y OonomMoxyTb gopocni
nn

Mocninkynca 3 4OpOCNUMM YNieHaM TBOET POAUHN i 3’ACYW, LLO Y TBOEMY NPU-
POAHOMY OTOMEHHI 32 OCTaHHI POKM 3MiHUMOCA Nifg BNIIMBOM NPUPOAMU, a Lo —
rocnofapcbKol AisnbHOCTI ntoguHW. MMigroTyn NnpeseHTaLito Ta noKaxu ii cBo-
MM TOBapu1LLaMn Ha ypoLi NpMpoao3HaBCTBa.

- EROJIOI'TYHI ITPOBJIEMH
TA IXHE BUPINNIEHHSA

YHacaigok OiAJabHOCTI JIIOOWHU Yy HPUPOLL BimOyBaeThcsa GaraTo
amin. Cepen HUX YMMAaJO INKigamBuX AJA HoBKimaa. Ile cmomykae
JIIOACTBO BigHAWTH cIocoOu 3MEHIINTH HeraTUBHUII BIJIWB Ha IIPU-
pony, 3bepertu ii.

HeratusHi 3MiHM y mpupopi, IO HACTAIOTh YHACJITOK IisLIBHOCTI
JIOAUHT a00 IIijJ BIJIMBOM IIPUPOSHUX UMHHUKIB, JicTalu Ha3BY eKO00-
2iuni npobaremu. [lo HUX HaJEXKaThb SHUIIEHHS JiCiB BHACIiOK BUDY-
OyBaHHSA i IOMKeXK, 3a0pyIHEeHHA I'PYHTY, HOBiTpsa i Boam (main. 172),
IMiIBUIIEHHA TeMIepaTypu Ha IIJaHEeTi, 3MeHINeHHS KiJIbKOCTi BUAIB
opraHisMiB Ha HaIIil IJaHeTi Ta iXHBOI uuceabHOCTi. EKojsoriuni mpo-
0sieMU € MPUYMHOIO MOTiPIIeHHA CTaHy IPUPOIHOTO CEepPeloBUIIA.

Man. 172. 3abpygHeHHS NoBIiTPsi i BOAOWM YHACHiAOK rOCNo4apChbKoi
OisSsNbHOCTI NOAUHK

G’“_.178 ,’



""?"T

Huni v aBurymax aBTomMo0isiB, JiTakiB Ta iHIINX BUAIB TPAHCIIOP-
Ty 3rOpa€ CTiJbKU IAJKMBa, IO IIPO YMCTOTY IIOBITpPA AaBHO 3a0yToO.
Tax, micasa crmaaoBaHHA O€H3UHY, COJAPKU, rady BUKUAM MiCTATH
peuoBuHHu 0au3bK0 300 maiimenyBaHb. Cepen HuUX OiJbHIiCTE € IIKif-
JUBUMHU OJIs OPTaHi3MiB.

Y HaceseHHX pailoHAX HAIIOI ILIAHETH HPAKTUYHO He 3aJIUIINJIOCS
ypcrtoi nutHoi Bogu. Yomy? Tomy 1o miAIpHeMCTBa 3JIHMBAIOTh Y BOJO-
UMM HEOUMIIeHY BOJY 3 BUCOKUM YMiCTOM OTPYHHHUX JJISI BCHOTO JKHUBO-
ro peuoBuH (Maj. 172). 3a0pyIHIOIOTHL BOAY TAKOXK MiHepaJIbHi JoOpHBa
1 oTpyTroximikaTu, IO BUMUBAIOTHLCSA 3 IMOJIIB AOIMOBUMM BOJaMU I
moBeHsAMH. Bim IILOro Boma cTae MAJONPUAATHOIO IJIA CHOMKHBAHHS
JoauHOI0. IloTipIryoThea yMOBY JKUTTSA MEIITKAHITIB BogoiM. [:xepesom
MUTHOI BOAU [JIA JKUTEJIiB O0araThbox MicT YKpainm € Bojga [uimpa Ta
iHIMMX BeJUKUX piuok. AJje mocriiiHe ix 3abpyAHeHHS, CIPUYNHEHE
IisITBHICTIO JIOAWHU, iCTOTHO IOTipIIye SKicTh TUTHOI Boau (Maj. 173).

IIpukpo, aje B OCTaHHI CTOPiUYA IIOCHJIMBCS HETaTUBHUI BIJIUB
JIOOUHY Ha KuBy npupony. Tax, npubausuo 3a 300 poxis ma 3emuri
0e3ITOBOPOTHO 3HUKJIM COTHiI BUMAIB POCJWH i TBapwuH, Ime OiibIme ix
mepeOyBae Ha MeKi 3HUKHEHH.

OcCKiIbKHY MOBiTPsI, BOJA PiUOK, MOpPiB, OKEaHiB He MalOTh JePyKaBHUX
KOPJOOHIB, TO KMBi OpraHiaMM IOTEPIAIOTHh BiJi HETaTUBHOI'O BILINBY
JiSJIBHOCTL JIIOAUHU B YCiX KyTOUKaX ILJIaHETHU.

3BicHO, AKOU JIIOAVMHA NPUNINHNUIA HeTaTUBHO BILJIMBATH Ha HABKO-
JINIITHE IPUPOLHE CepeloBUIIe, TO IPHUPOLa 3MorJa 0 i cama BmopaTucs
3 IepeiveHnMU IIpodjgeMaMu i He AOIYCTHUTH €KOJOTiUHOI KaTacTpo-
¢du. Ta gag mporo 3HagoOMJIMCA O COTHi JiT, IO € 3aHAATO BEJUKUM
TepmizoM. ToMy HaraJbHOIO CIPABOIO BCiX Jiiofell Ha 3eMJIi CTae 0X0-
poHAa IIPUPOIU.

Man. 173. 3abpygHeHHsa GeperiB BENMKMX i Manux pivok YKpaiHM BHacnigok
rocnoaapcbKoi QisnbHOCTI NIFOAUHN ‘i?;.l,
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« Crroco0u MOgOJIAHHA €KOJIOTIYHUX ITP00JIeM

¥ Bcix Kpaimax JIoAM Pi3HOTO BiIKY i pisHHMX mpodeciii mpaImooTs
HaJ BUPiIIeHHAM €KOJOTiUHuX IIpobJyeM. ¥ HAIIil Aep:KaBi AJd IILOTO
Po3pobJIeHO TaKi OCHOBHI 3aXO0m.

* [IpuiiaaTo 3akoH YKpainm «IIpo 0oXOpoHY HABKOJUIIHLOTO IPHU-
POIHOTO cepemoBUITa» Ta iHIIi gep:KaBHiI JOKYMEHTH, III0 CTOCYIOThCS
BUKOPUCTAHHA NPUPOIHUX PECcypciB i 30eperkeHHA IPUPOIH.

* BusHaueHo JOmyCcTUMY KiJIBKiCTh OKPEeMHUX HIKiJJINBUX PEUYOBUH
Yy BOAi Ta MOBIiTPi, IO MOYKYTh MOTPANUTH B JOBKIJJIA 3 PIBHUX IIif-
mpueMcTB. CTBOPEHO cHelliajabHiI YCTAHOBU, MPAIiBHUKN AKUX JOCJIi-
IKYIOTh CKJAajJ I'PYHTY, BOAU i MOBiTpA. SIKIMO B HbOMY BUABJISIOTH
MIKigIUBI OIA MOOBKIMIJISA pPEeUYOBHMHU, TO KEPiBHUKIB MIigOpHMEMCTB
3a00B’A3VIOTh BXKUTH 3aXOLU IIOA0 OUMUIINEHHS CTIiUHUX BOJ UM BUKHU-
IiB y mOBiTpA.

* Ha miampuemMcTBax yIpPOBAIKYIOTHCSA TEXHOJOTII IIOBTOPHOTO
BUKopucTaHHa BiaxoxiB. IIlo 1e osmauae? Bigxomam ogHOro miampu-
€MCTBa CTAIOTh I[IHHOIO CHMPOBUMHOIO nJdA iHmioro. Hampukianm, mera-
JIYPTitiHi 3aBoAM 3a0PYAHIOIOTH JOBKIJIJIA JOMEHHUM IIIJIAKOM — TBEP-
IVMU PEeUYOBMHAMM, IO 3aJUIIAIOTHCA ITicJaA BUPOOHUIITBA 3ajisa.
IIxoro 3abpyaHeHHA BIAE€ThCA YHUKHYTH, SIKIIO BUKOPUCTATH JOMEH-
HUH MLIaK I BUPOOHUITBA OyAiBeIbHMX MaTepiaJiB IIiJi Ha3BOIO
«IILJTaKOOJIOK M » .

* KOHCTPYKTOPY CTBOPIOIOTHL ABUTYHM, Mifi Yac POOOTHM AKUX ¥
HABKOJIUIITHE CEPeJOBUINE BUIIISIETHCA MAJO INKIAJIMBUX PEUYOBUH.
TakoX PO3POOIAIOTE OONATKOBI HPHUCTPOI, AKUMHU CIOPAIMKAIOTH
icHyroui mBUTYHU, abu Ti MeHIIle BUALIAIN IIKiAJIUBUX PEYOBUH.

¢ lemasi GinbIlle BUKOPHMCTOBYIOTH BiMTHOBJIIOBAHI I:Kepesa eJieK-
TpuuHOI eHeprii. I3 mieo MeTOI0 BUKOPHUCTOBYIOThL COHSAUHI OaTapei Ta
BiTpoBi eseKkTpocraHIii (mas. 174). [demani mommpeHIMuMHU CTAalOTh

Man. 174. CoHsiuHa BaTapes (1), BiTpoBa enekTpocTaHuis (2)
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esnexTpoMo6Oiyai. Ha Bigminy Bim aBTOMOOiNiB, IIMO0 mpaIiolOTh Ha OeH-
3UHI UM rasi, eJeKTpoMoOiji He BUALIAIOTL Y AOBKiIIS 3a0pyIgHIO-
BaJIbHI peuoBmHU. {0 TOro K i IIyMy Bij HUX MeHIIIe.

* BUKOPHCTOBYIOTh €KOJOTiuHO 0OesIleuyHi BUAM IIaJnBa, HAIPHU-
KJaja IPUPOSHUUA Ta3, Oionauso. BiomaaumBo omep:KyIOTh Ha CIeIli-
aJbHUX 3aBofax 3i crTebes pocyiMH i BigXOoAiB TBapMHHUIITBA. Ix B
0COOJIMBUX allapaTrax PO3KJaJaloTh 0axTepil Ta OAHOKJIITHMHHI rpubu
3 YTBOPEHHAM CcyMiIri ropiounx peuoBumH. IIpu sropanHi OiomaamBa
He YTBOPIOIOTLCA IIKIAJAWBI AJIs OpraHisMiB peuyoBUHU.

SAKIMO KOXKeH YCBiIOMHUTL CBOIO BiJIIIOBifAJIbHICTL 3a €KOJOTiUHi
Herapasgu i Oyme poOMTH Bce 3ajieKHe Big HBOro Iy 30epesKeHHS
IPUPOIN, TO €KOJIOTiYHOTO JimXa He cTaHeTbesda. OTOMK PO3MOUHIMO i3
cebe. Amke ¥ TOO1 mix cuay goayuuTuca g0 30epesKeHHS MTOBKijgad i
OiosoriuHOTO pidHOMAHITTS.

OxkpeMa JIOIMHA 1 KOXKHA POAWHA 3PO0JIATH 3HAUHUUA BHECOK Y
30epekeHHs JOBKLIIA, AKINO OYAYTH ONIAAJNBO BHUKOPHMCTOBYBATH
BONy, TEILIO Ta eJeKTPOeHepriio, HacaIKyBaTHMYTh IepeBa, 3MeH-
mIaTh KiJbKiCTh CMITTA, AKe BUKUJAIOTH IMonHA. Ile HeckiIamgHO 3po-
OuTH, AKINO IOBTOPHO BHUKOPHCTOBYBATH Pi3HI mIpegmMeTu IoOyTy,
HaAOPUKJIAL y IIJaCTUKOBHX CTaKaHYMKaX BUPOIIYBATH poO3canmy, a
HOPOXKHI IIIAINKM, Iamip, BigmpalnboBaHi 6aTapeliKmu 37aBaTu y cIe-
HiaJbpHI IYHKTU IpuiioMy.

Heob6xigHo a6aTu ImIpo cepemoBHUINe JKUTTA OpraHisMiB i HagaBaTu
JOIIOMOI'Yy BCiM »KHMBHUM icToTraM, aki Ii morpedyioTs. Hanpukaan, miz-
TOJOBYBAaTH BUMYIOUMX IITaXiB, 3aXUITaTH TBAPUH BiJl JKOPCTOKOTO
TOBOMI’KEHHA, OXOPOHATHU PiMKiCHI BUAM POCJMH i TBApwH BiJg BUHU-
IIeHHI.

IIpo mpaBumia mWoOBemiHKM Yy HOPUPOAL TH 3HAECII 3 IIOUYATKOBOI
mkoau (mpuragaii i maseu ix). Hamaraiica giatu B JOBKijIi, ZOTpH-
MYIOUHNCh ITUX IIPaBUJ, i CTATH MPUKJIAAOM OJId iHIIKX YV CTABJEHHI
IO IPUPOAU Ta TypOoTi mpo Hei.

&

™ Nigcymku

& YHacnigok aisnbHocCTi NioauHu y Npupoai BiabysaoTbea 3MiHW, 6araTto 3 akux
WKigNMBI Ansa npupoau i 4nsa camoi NIoanHN.

& HeratmBHUM 3MmiHaM y Npupoai BHACNiAOK AiANbHOCTI NIOAUHM Aanu 3aranbHy
Ha3BY €KONOriYHi Nnpobnemu.

& HuHi npupoaa notpebye 3ax1CTy 1 OXOPOHM Bia 3abpyaHeHHs Boau, NoBIiTps,
I'DYHTY, 3MEHLUEHHS Pi3HOMaHITHOCTI OpraHi3miB.

& Y fepxaBi po3pobnaoTbCs pisHi 3aXoamn AN NOAOMNaHHSA eKOMOTYHUX NPoGnem. iy

|
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1. lLo € pxepenamun 3abpyaHEHHS HABKOMULLHBLOIO cepefoBuLLa?

2. HaBean npuknagu Hacnigkie 3abpyaHEHHS HaBKOMULIHBLOMO

cepenoBuLla.
3. MNosicHN, KX 3axOAiB BXMBalOTb Noau, o6 nogonat eKonoriyHi
npobnemu. Lo pobuws ocobumcto Tm ans 36epexxeHHs Npupoam?

NEZEThRW

4. MNpuragan, K TM NOBOAULLICS B AOBKINMi. Y MOXHa BBaXkaTu TBOKO
noeeniHky 6e3nevHoto ansa npupoaun? MNosdcHu ceoto BignoBigb.

5. 3 pisHnx mxkepen iHcopmauii nigbepn BiAOMOCTI NPO E€KOHOMHE
BMKOPUCTaHHS €HeproHOCIIB.

b4 MonpauronTte B rpynax

CknagiTe po3noBigb Ha TeMy: «AK 3p00OMTK Hally NMaHETY LWAaCNNBOY».

§47. OXOPOHA IIPHPOJIHL.
YEPBOHA KHHTA YKPATHU

Oxoponamu npupody — 03HAYA€E CTBOPIOBATU CIPUATJINBL yMOBU
OJs icCHYBaHHSA »KHBHX icTOT i 3amobiraTtm iXHBOMY 3HHUIINEHHIO, He
BUJIYUYATH 3 HPUPOAM OiJbIlle, HiK MOKe BiJHOBUTHUCS IPUPOSHUM
masaxoM. ToOXK OXOpPOHA NPHPOAM IOJArae y 3AilficHeHHI 3axXofis,
CIPAMOBAHMX Ha 30eperKeHHSA, BiITBOPEHHSA, paI[iOHAJIbHE BUKOPHUC-
TaHHS IIPUPOIHUX OaraTcrs.

YueHi cBiTy mpaiioioTh HaJ IOJIIIIEeHHIM CTaHy HaBKOJUIIHBOTO
IIPUPOIHOTO cepemoBuIilia. BoHM BUBUYAIOTH €KOCHUCTEMH B OCOOJHBO
3a0pyAHEHNX MiCIIeBOCTAX, BUABJSIOTH BILINB NPUPOSHUX UMHHUKIB
i rocrmomapchbKoOi miAJBHOCTI JIIOAWHYW HA CEPeIOBHUIIE KUTTSA OpraHis-
MiB, BUBHAUAIOTH ILJISAXHY MOJIiIINIeHHsS YMOB iCHYBaHHA »KUBUX iCTOT.
MixxHapoaHe CIiBpPOOITHHIITBO 3 OXOPOHU IIPUPOAY BUSABJISIETHCA ¥
CTBOPEHHI Takux opraHisamiii, ak [I'pimmic (mepekJjagaeThcsa AK
«3eyeHU CBiT»), MiKHApOAHY CIIiJIKY OXOPOHUW TPUPOAU i TPUPOI-
HHUX pecypciB, MiKHapogHuX (OHIIB OXOPOHM IIPUPOAM Ta iHIIi
(mam. 175).

Iligmmcani Ta giroTh MiMkHapoOgHI yroam, Io 3000B’A3yIOTH pisHi
KpaiHM CBITY CHIIBHUMHU 3YCUJJIAMUN OXOPOHATH Ipupony. B ycix xpa-
iHAX CTBOPIOIOTHL HPHUPOLOOXOPOHHI TEpUTOPii, JIIOAU 00’€THYIOTHCA Y
TPyHH, IO OIIiKYIOTHCA O0JEI0 MEIMKAaHIIiB IIPUPOAY, BUBUAIOTEH PilKic-
Hi i 3HMKaOUi BUAM OpraHisMiB, CIIPUAIOTH IXHil OXOpOHi Ta 30epe-
sKeuuio. BugaoTh UepBoHi KHUTHM, 10 AKWUX 3aHOCATH TBAPWH, POCJIU-

ws” HU, TpudU, AKUM 3aTrpOKye 3SHUKHEHHSA HAa TEPUTOPii OKpeMux mepiKas.
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Man. 175. Kopabenb «Cipiyc», WwWo Hanexutb [piHnic,
nig Yac akuii NnpoTecTy NpoTU S4epHMX BUNpobyBaHb

- Jlx Hama nep:kaBa x6a€ MPO OXOPOHY NPHPOLK
B Ykpaini oxopoHoI0 IpUPOaN OIIiKYIOThCS CIeliaJbHi opramisarii
Ta YCTaHOBM, BUAAHO YKAa3W IIPO OXOPOHY IIOBiTpsA, BOAM, I'PYHTY,
cTBOpeHO UepBOHY KHUTY YKpPaiHU — IIPUPOJOOXOPOHHUI JOKYMEHT
IepsKaBHOTO 3HaueHHsa. KHura ckiaagaeTbca 3 OIBOX YacTUH —
Teapunnuii i Pocauuuuii cBiT.

« Kuura Tpusor i Hamgii

3a TpuBaJMUH Yac iCHyBaHHSA HAIIOI IIJIAHETH 3HMKJIO HasaByKau Oara-
TO KMBUX iCTOT, IPOTE B HAIII IHI e Hebe3IleuHe ABUIIE IIPUCKOPUJIOCS.
BBaskaroTh, 10 KMBa icToTa IepedyBae B HeOesIelli, KOJIM 3arajbHa
KiZmbKicTh 0COOMH, AKi CX0:Ki 3 Heo 3a OyZOBOIO i BJIACTHUBOCTSIMU,
MeHIIIa Hijk Thucsdua abo HapOmKYEThCA MEHIIIe 0COOMH, HijK IIOMUpPAE.

YepBoHY KHUTY YKpaiHum HA3WBAIOTh KHUTOIO TPUBOTH i Hamii
TOMY, IIT0O BOHA MIiCTHUTL BiJJOMOCTi HpO PiAKicHiI Ta 3HHMKAOUi BUIU
TBApUH, POCJUH i rpubiB, mopaamn MIOAO0 30iIbINEHHSA IX YMCEeJbHOCTI
Ha YKpaiHCBhKill 3eMJIi.

o YepBoHOi KHUTM YKpaiHM IITOHalIepIe IOTPAILIAIOTE BUAH,
AKUM 3aTPOKy€ BUMUDAHHS, TOOTO ITOBHEe 3HMKHEHHS. X Ha3UBAIOTh
3HUKAIUYUIMU, ab0 BuMupanuuMu. Cepel pOCJIUH TAKUMHU € IIiACHIiMK-
HUK OiJOCHIKHMII, IepBOIBIT, KPOKYC, IIMOYJA BeaMerka, 303yJaNHI
yepeBuuKH Ta iHMIi (Mmas. 176). o nmporo nepesiky BXOAATH y¢i BUAM
KOBUJIN — POCJUHU, SIKa 3 JaBHiX-ZaBeH OyJja OKpPacoi YKpPaiHChbKHUX
cremriB. Ta po3oploBaHHAM CTeIIiB i BUNacaHHAM XYA00U JIOAUHA IIPU-
peKJia KOBMJIY HAa BUMUPAHHI.

3 TBapuHaMu YepBoHOI KHUTH YKpaiHM 3HANOMUTH MaJIIOHOK 177.

o YepBoHOI KHUTM YKpaiHU 3aHECEHO TAKOK OpraHismMmu, AKi

MeIIKaloTh JINIlle B YKpalHu 1 Jullle Ha IeBHi#M ii Tepuropii. Tomy
HaIlla JepskaBa Hece BiAHOBimalbHicTh 3a ixHe 30epesKeHHsA Imepen
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Man. 176. PocnnHu YepBoHOi kKHurn Ykpaiiu: 1 — koBuna AmeHa; 2 — NiBoHiA
KprMCbKa; 3 — TonbnaH LUpeHka; 4 — opnvkn YopHitoYi; 5 — NiACHPKHMK BiNOCHIKHMI

ycieo miaaHeroro. TaKmM BMIOM € TIOJbHAH CKi(pChbKUIA, IITO 3pOCTaE
B 3amoBigHUKY «Ackanis-HoBa» ma XepcoHIuHi.

B VkpaiHi icayoTh 3aK0HU, 3a AKMUMHN POCJIMHU i TBAPMHU, 3aHe-
ceHi 1o YepBOoHOI KHHUTH, HiJJATal0OTh OCOOJIMBill OXOpPOHi Ha Bcil
TepuTopii Aep:xkaBu. Ili 3aKOHM BM3HAYAIOTh IIJIAXW OXOPOHU Ta Bif-
TBOpeHHA pimkicumx Bumis. Ile, 3okpema, 3abopora abo odMeKeHe iX
BUKOPUCTAHHSA, CTBOPEHHS CIPUATINBUX YMOB IJs YTPUMaHHA U
po3BeieHHA piAKicHMX BuUAiB (y 300ImapkKax, 00TaHIYHMX cajax, pO3-
IUTITHUKAaX), 3MifiCHeHHsS HAYKOBUX MOCIiIKeHb 3 METOI OXOPOHHU i
BiITBOpEeHHS OpraHiaMiB, 3ameceHUX A0 UepBOHOI KHUTH.

ITopymiHuKM IuX 3aKOHIB — OpaKOHBEPHM — HECYTb IOKApPaHHS 3a 3HHU-
IIeHHA YX VIIKOAKEHHS KHBUX iCTOT, 3aHeceHMX O0 UepBoHOI KHUTHU
Yrpainu. CraruenHsa mrpadiB yeKae Ha TUX, XTO 3PUBAE Ta KYIIYE KBiT-
HyYi HaBeCHi HmiCHIXHUK OiJOCHIKHMII, COH BeJIMKUI Ta iHIII IIepBOIBiTH.

Icaye 3enena xHura YKpainm, y AKiii ymiimgeHo BimomocTi mpo
IPUPOAHI YyIPpyHIOBaHHSA, IO HiJJIATAIOTH OXOPOHI.

& OxopoHa Npupoau — 3aiCHEHHNA 3ax0iB, CIPSAMOBaHUX Ha 36epeXXeHHs, Bia-
TBOPEHHS, paLioHanbHe BUKOPUCTAHHSA NpupoaHMX 6araTtcTs.

& OXOpOHATU NPUPOAY MOXKE KOXHa NioAuHa.

& Y Hawwin aepxasi AiloTb cneLianbHi 3aKoHW, CPSIMOBAHi Ha OXOPOHY HABKOMNULLHBOTO
cepenoBuLLa Bif 3abpyaHeHb, Ha 30epeXXeHHs Pi3HOMAHITTS OpraHi3MiB | cepeoBu-
LLia IXHbOTO iCHYBaHHS.
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Man. 177. TeapvHu YepBoOHOT KHUrK YkpaiHu: 1 — pucb 3BMYaniHa; 2 — 3y6p;
3 — canamaHgpa nnamucta; 4 — 6opcyk; 5 — 3aeupb 6inuin

& YepBoHa kHUra YkpaiHu € nepxaBHUM JOKYMEHTOM, SIKUIA MiCTUTb BiJOMOCTI
Npo 3HMKatoui BUOW POCIVH, TBAapWH, rpubiB i nopaan WoAo iXHbOro NPUMHO-

XKEeHHA.

- . i
& _CropiHKa npupogonocnigHuka
NN —"—"—"—""—

MpakTnyHa pob6ota «CknagaHHs YepBOHOI KHUIMM CBOET MiCLLeBOCTi»
3aedaHHs 1. MouikaBca y AOPOCNUX, SKUX POCIINHM | TBAPWH CTano 3Ha4yHo
MeHLLIe, a SKi, MOXIMBO, B3arani 3HUKNW Ha TepuTopii TBOEI MiCLLEBOCTI 4uM
36epernuca nuile B 0gHOMY Micui. Yce, Npo Lo Ai3HAELWCs, 3aHOTYI Y 30LUNTI.
3aedaHHs1 2. 3anuLun Ha3BW POCIVH | TBAPWH, NPO SKi AisHaewwcs. 3’acyn, ski
3 HUX 3aHeceHo A0 YepBoHOI kKHUMM YkpaiHu. [ns uporo ckopuctancs 3aco-
Bamu, siki HagacTb BUMTENb, a0 CaMOCTINHO 3HaaM HeobxiagHy iHpopmaLlito

B iIHTEpHETI.

3aedaHHs 3. Pesynsratu pob6otn ocdbopmu y BUrNsAAi Tabnuu.

Hassa opraHismy

o gkoi rpynun HanexaTtb
(pigkicHi, 3HUKaroYi)

MpuynHa 3MeHLEeHHSA
KifTbKOCTi LiX opraHiamis

-
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Cepepn 3axogis, CpAMOBaHWX Ha OXOPOHY MPUPOAU, MNOLUMPEHUM € BUKO-
PUCTaHHA POCIINH, AKi OYULLYYIOTb MOBITPS, I'PYHT, BOAY Bif PisHOMaHITHUX 3a-
OpyaHeHb. 13 Lieto MeTo B3O0BX TPAHCMOPTHUX LUASXIB BUCAAXKYIOTb TOMOTI,
KallTaHu, Nnnu, siki skHarkpalle BbupaoTb BUKMAHI ra3u asTomobinis. Ocukm
Ta ACEHN BUCAOXYHOTb NOGNM3y MiANPMEMCTB XiMiYHOT npommucnoBocTi. Mpo-
Te, AKWO BUKMAiB 3aHaaTo H6arato, TO Ui AepeBa MOXYTb 3arnHyTu.

a | n | n | v | a | W | H | =a |

CTopiHKa epyauTa

-

. Homy Ha nnaHeTi 3MeHLYETbCS YNCENbHICTb OPraHi3miB?

2. Ha npuknagax noseau, LLIO OXOpOHa Npypoau — crpasa BCix niogen
Ha 3emni.

3. Ak Hawa pepxaBa Abae nNpo 3axucT npupoan?

4. Cknagu po3nosigb Npo npuaHavyeHHs YepBoHOT KHUMM YKpaiHu. Ak
TW BBaXka€Ll, YOMY KHWUTY Ha3Barnum YepBOHOH?

5. HaBegu npuknaam pocnuH i TBapuH CBOET MiCLLEBOCTI, SKi 3aHeceHo
A0 YepBOHOI KHUMM YKpaiHW.

6*. Ake 3Ha4YeHHA ONA OXOPOHW MPUMPOAN MaloTb MPUPOOHWYI HayKn?

OUiHN BHECOK KOXHOI 3 HUX.

NMITZETVRRW

- MonpauronTe B rpynax

O6roeopiTb y rpyni, ska noBefiHka NIOAUHU He 3aBAae Npupoai wkoan. Pos-
pobiTb «[paBuna ApysiB npupoany» i 03HANOMTE 3 HUMW OAHOKMACHWUKIB,
YYHIB CBOET LLKONW.

'§48. 3AIOBIIHMKH, 3AKASHUKH,
HAIIIOHAJIBHI IIAPKH TA IXHE 3HAYEHHS

Hezaiimanux KyToukiB mpupomau crae genaini menine. Tak, uepes
BEJIMKY TOTpeOy B AepeBUHi, CIOPY/I:KEHHS JKUTJIA W TPOKJIATAHHS
JOpir 3HAUHO CKOPOUYYIOTHCA ILJIOIII JIiciB. SMeHIIIyeTbCs He JIMIIEe PocC-
JIMHHUY TIOKPUB, a ¥ YMCEJbHICTh TBapuH. ledKi 3 HUX ONWHAIOTHCA HA
MesKi sHmKHeHHs. MacoBe BM30MPYyBaHHA HAa OyKeTH PaHHBLOBECHAHUX
pocauH poOuTh iX HaA3BUUAMHO pigkicummu. Ias Toro 1mob obGepirartu
IPUPOAHI €KOCHUCTEMH Ta IXHiX MEIIKAHIIIB, MATH 3MOT'Y IOCJiIKyBaTu
iX, CTBOPIOIOTH 3aNOBITHUKY, 3aKa3HUKM, HAI[IOHAJBLHI IPUPOIHI ITIapKH.

c 3anmoBiTHUKH

Y 3amoBimHMKAX BMBUYAIOTHL POCJINHU i TBAPUH Yy 3BUYHUX IJISI HUX
yMOBaXxX icHyBaHHA. 3aNOBiIHMKM INle HAa3HMBAIOTh «JabopaTopiaMu y
OPUPOIi», OCKIIBKM TYT IIPOBOASATL YMCJIEHHI mOCHimKeHHsA. YUeHi
CIIOCTepiraoTh 3a OopraHisMaMy, BUBYAIOTL CKJIAA I'PYHTY Ta BOIU Y

N BOJOMMAX, CTEXATh 3a 3MiHaMH, IO BiAOyBalOThCA 3 TiJIaMu JKUBOIL
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Ta He:KuBol npupoau. Ha Tepuropii npu-
POOHUX 3alOBiAHUKIB 3a00pOHEHO OYyIb-
AKUN BUJ TOCIOZAPCHBKOI MifAJBHOCTI.
BrpyuanHa JgoguHN B KUTTS 3aII0BiIHUI-
Ka MOMKJIMBE y BUIIaJKaX, KOJU HPUPOLL
nmoTpibHa HeBiAKJagHA aormomora (HaIpu-
KJaJg, i Jyac moKerKi, MacoBOro ypaskeH-
HS IIKiTHUKaMN).

Yceworo B Ykpaimi 20 samoBigHukiB, 3
HUX 0JM3bKO IIOJIOBUHUM CTBOPEHO 34 POKU
HezasexxuocTi. Hambinpmumu € Kapmar-
ceruit (man. 178), «Ackanmia-Hosa»,
Hynaticeknii, Kpumcbkuii, YopHOMOpPCH-
Kkuii Ta inmi. HafigaBHimmuii cepen HUX —
«Ackanisg-HoBa». VYHiKaJbHICTL IILOTO
3aIlOBifHMKA CTAHOBJATH IIIMHHI CTelwu,
AKi HiKoJM He opaJiu miayrom (maJj. 179).

Y 3oomapry 3amoBifHMKA B HAIliBBiJIb-
HOMY YTPHUMAaHHI IepedOyBae 0araTto BeJH-
Kux TBapuH. TyT MoKHa TO0AUUTH Pi3HUX
nraxis.

Y Mmexkax IMUX BeJUWKUX 3aIIOBiIHUKIB BUIIJIAIOTHL KiJIbKa TEPUTO-
pifi. Ha omHi#l 3 HMX TOCIOAAPCHKY JiAJbHICTH IIOBHiICTIO 3a00pPOHEHO,
Ha iHIIIHA J03BOJIAIOTL HEe3HAUHE BUKOPUCTAHHSA IIPUPOLM, HATIPUKJIA
puboJioBIII0, 30upaHHa rpudis i aArix. IToTiMm mopiBHIOIOTH iX 3 Tepu-
TOpiero, Ha AKifl rocmomapchbKka AisJIBHICTHL BeJeThCsS IMOBHOIO Mipoio.
BuBuuBminu 3minu, mio BifOyBarOTLCA HA IIUX TEPUTOPiAX, HIPOIIOHY-
IOTh 3aX0OM 3 OXOPOHU IIPUPOIU.

Man. 178. Kapnatcbkui
3anoBigHuK

° 0 HA3UBAIOTh 3aKa3HUKAMHN

Y 3axa3Hukax OXOPOHSIOTH AKYCh NHEBHY IiJSHKY €KOCHUCTEMIH,
HaIIpUKJIAL JiCOBMII CXMJ UM [OUIAHKY 3pOCTaHHA piakicHoil abo

Man. 179. UinnHHun cten y 3anosigHuky «AckaHis-Hosa» %{,
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3HMKaouoi pocanuu. TyT MoKHa 3miMCHIOBATH TOCIOLAPCHKY IidIb-
HiCTh, IO HE 3arpoKye IIPHUPOLi. 3aKas3HMKM € B yCiX 001acTax
YKpainu, HuHL ix B YKpaini morag 300.

Hurenam Cymcpkoi obiacti, HameBHO, Bigmomuii KypaBauHHMi
3aKa3HUK 3arajJbHOJAep:KaBHOro 3HaueHHs. CTBopeHui Bin y 1982 pori
y ¢. Husis CyMcbKOTO paiioHy, 11100 OXOPOHSATH IIOCTiHiHI Miciisa rHis-
OYBaHHSA JKYpaBJsd ciporo, 3ameceHoro a0 YepBoHOI KHUTH. ¥ I[bOMY
JK porii Oyjo cTBopeHo iHmME 3akasuuk — CKkur-MaHABCBKUII, IIIO B
IlepenkapnarTi. TinbKu B I[bOMY MiCIIi pocTe KpacuBe JepeBO MOIPH-
Ha II0JbCbKa, OKpeMi JepeBa maioTh Bik 250 pokis.

- HamionampHi mpupoaHi mapku

Ile TakoX IPUPOIOOXOPOHHI TepuUTOpPil, HA AKUX JJO3BOJIEHO Opra-
HidoBaHUI TypusM i HaBUaJbHi eKcKypcii. Ilaa 11boro cTBOpeHO cIie-
ImiaJpHiI TypHMCTHUHI ¥ Tak 3BaHi exoJgoriu"i creku. 3aBAsgxKu IM
JIIOAW MeHIIle TypOyIOTh TBAPUH, He BUTOITYIOTh VHIKAJbHI POCIUHM.
B Vxpaimi HuHi crBOopeno B:kKe 42 HamioHaabHi mapku. Cepen Hux
Kapnarcorkuii, lllanbruii (maa. 180), AzoBo-CuBacbkuil, BUiKHUIILK UM,
Vxaucekuii, «Ilominbcbki TosTpu», «CumHeBuUp» Ta iHmmi. Oxpacoro
ITanmpxoro mapkKy € KacKajg o03ep, cepen AKux Hawuramobine CsiTaA3b.
IlepauHOIO HaIlioOHAJBHOTO HPUPOAHOTO HMapKy «CHHEBUDP» € BUCOKO-
ripHe 03epo 3 TaKOI0 caMOI0 Ha3BOIO.

« OxopoHa MpUPOAU — CIPaBa KOKHOTO

Mu posrigaHyIM IPUKJIAAW OXOPOHHU IIPUPOAM Ha PiBHI mep:KaBu.
Ane KokHa JIIOAMHA Ma€ MiKJyBATHCSI NP0 30epeKeHHsS IPUPOIH.
IlepebyBaroun B Jici, He MOXKHA CMITHUTH, IIOIIKOIMKYBATU POCJIMHU,
MaJUTHU BOTHUINA. 3aCOXJIi JepeBa BUPYOYIOTh i BUBO3ATE 3 Jicy, II[00
MIKigIMBI KOMaxuy 3 HUX He Iepeceunucsa Ha 3m0poBi. Mosoai mepes-
I, BUCAIKEHiI 3aMicTh 3pybaHMX, POCTYTh IIOBiJIBHO, TOMY CJIif
nmam’ATaTh HapPOLHY MYIPicTh: «3pybaB JgepeBO — IIOCALU IBA HOBi».

LWALBKKR
HRALUIOHANE WK
NPHPOOHK"

Man. 180. Waubknin HauioHanbHUN NPUPOOHNIA NapK



A 11e Ba)KJIWBO — IIOAHA B IOOYTi OINAAJIMBO BUKOPHUCTOBYBATU
cBiTiO i BOmy, OeperTu TemJo, 3JaBaTU BTOPUMHHY CHUPOBUHY, COPTY-
BAaTH CMiTTs, KOPUCTYBATUCA THUMH 3aco0aMu, AKi MeHIIEe IITKOAATH
npuponi. TaKkuM 4YMHOM JOJYUYUTHUCSA A0 30€peKeHHSA IIPUPOIH MOKE
KOJKHA JIIOAMHA.

-

#

g:h Niacymku

& [epxaBa nGae nNpo oXopoHy npupoau. I3 uieto MeTolo CTBOPIOKTL 3anoBsia-
HWKW, HaUioOHanNbHi NPUPOAHI NapKN, 3aKa3HUKMN.

& Ha nprvpooooXopoHHUX TEPUTOPISX — Yy 3anoBiHMKaX, 3aka3HUKax, Hauio-
HarnbHWX NPUPOOHMX Napkax — 3bepiraloTbCs POCNNHM | TBAPWHU, SIKUM 3arpo-
KY€ 3HUKHEHHS.

|n|r||'r|a||-|||-||5||

NZITWRhEW

. HaBegn npuknagu B3aemogii nogvHn N OO0BKINNAdA, sKi MaloTb:

a) No3nTMBHI Hacnigku; 6) HeraTUBHI HAcnigK.

2. Ynm 3arpoxye MNoAWHI CnoXuBaLbke CTaBMeHHSA 40 Npupoamn?
3.
4. [lisHancs

[MosicHM Npu3Ha4YeHHA NPUPOAOOXOPOHHUX TEPUTOPIN.

Npo MPUPOOOOXOPOHHI TepuTopii CBOEi obnacrTi.
3anam’aTtan ixHi Ha3Bu. 1o MOXNMBOCTI NobyBam Ha OOHIN 3 HUX
abo BiaBigan canT B IHTepHeTI. Mpuaymarn peknamy Uin Teputopii
Tak, WoOb BMKNMKATK y CBOIX 3HanomMux 6axxaHHa 1i BigsigaTtu i 3any-
YUTUCA OO OXOPOHU NPUPOAN.

5 *" )
’* HaBuyanbHuit NPoeKT

«CMITUTK He MOXHa nepepodNATU»
(Npo «apyre »X1TTA» NOBYTOBUX peYent)

Mema: 3anponoHyBaTn, K MOXHa BUKOPUCTaTW BXUBaHi pedi 3 KOPUCTIO AN
MNOAWHK | NpUpOaMN.

LLlo6 cnnaHyBaTtu i BUKOHATK NPOEKT, CKOPUCTANTECh NaM’ATKOK «SK npauto-
BaTW Haj HaB4anbHUM NPOEKTOM Y rpyni», WO MICTATLCA Ha CTOpiHUI 4 nigpy4-
HUKa. A TakoX 3BEpHiTb yBary Ha HacTynHi nopagu.

[o6epiTb iHdhopMaLito Npo Te, K MOXHa BUKOPUCTOBYBATU BXMUBaHI peui.
[lns uboOro 3BEpHITLCH A0 3HANOMUX, AOOATKOBOI NiTepaTtypu, IHTEPHETY.
[isHanTecsa, ik CaMOCTIMHO MOXHa BUIOTOBMASATM HOBI pedi 3 TUX, SKi
3a3Buyan BigNpaBnstoTb Y CMITHUK.

O6roBopiTtb 3ibpaHi BiAOMOCTi y rpyni, BU3HadTe, SKi 3 HUX BUKOPUCTAETE
y NPOEKTI.

Ha ocHoBi BxuBaHMX BMPOOIB BUrOTOBTE HOBI pedi, CKOPUCTaBLUMNCL Bigi-
©paHoto iHpopmauieto.

Mig yac npeseHTauil NPOEKTY NPOAEMOHCTPYMTE BUrOTOBMEHI BRacHopy4
pedi abo ixHi 306paxeHHs (poTorpadii, Biaeosanucu Towwo). 3asHaudTe, UM BAa-
nocs BUKOHATK BCi 3anfiaHoBaHi 3aBAaHHSA i AOCATTU METU NPOEKTY.

OuiHiTb CBii BHECOK Yy pOBOTY rpynu.

1.

2.

3.

4.

O\
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