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JTOPOTHH ITATUKJIACHHKY!

Y mouaTKOBill IITKOJIi T PO3IIOYaB BUBYATHU NPUPOIO3HAECMEO.
Ilepen To60I0 BigKpuBCA I[iKaBUiI 1 He3BigaHWII CBIT KHUBOI
i HexuBOI mpupoau. ¥ II'SATOMY KJaci TM IPOJOBIKUII BUBUYATHU
SABUINA IIPUPOAM, Tija, AKi poararmmoBaHi Ha 3eMJi, a TaKOX
HebecHi Tima. Tu pgisHaemicsa mpo icTopilo BUHUKHEHHS HAIIOL
mjaaHetu, mpo ii OymoBy Ta 3MiHM, IO CTAIOThCS Ha IJIaHETi
BHACJIAOK BIIJIMBY IIPUPOAHUX UYMHHUKIB 1 AiAJBHOCTI JIIOAWHU.

Jlromuny Ha 3eMii oTouye AysKe OaraTto iHIIMX oOpraxHismis,
AK-OT: POCJAWHU, TBAPUHU, Tpudu, 6akTepii. Mik HUMU BUHUKAIOTH
pisHOMaHiTHI B3aeMo3B’a3Ku. SIKi BOHM, KOPUWCHI UM IIKigamBi
o upuponw i gpoamHuU? K OXOPOHATH 1 IPUMHOMKYBATU
bararctBa mnpupoxu? IIpo Bce 1me TH JoBimaelica i3 IIHOTO
nigpyunuka. MoB cHnpaB:KHillI HayKoBellb, THU IIPOBOAUTUMEII
CIIOCTEepeKeHHA, BUMipIOBaHHSA, eKCIIePUMEHTH. ¥ ce Ie — memoou,
AK1 TOTOMOXKYTh TOOI B ITidHAHHI IPUPOIU.

IligpyyHuk mopijieHO Ha PO3ALIU 1 TeMH, 3MICT AKUX PO3KPUTO
B oKkpeMux mnaparpadgax. Ilicis ocHOBHOTO TEKCTY KOKHOI0 maparpada
e Taki pyopuxu: «Ilimcymrm», «CTopiHKa IIPUPOSOAOCTiTHUKAY,
«Cropiaka epyamra», «IlepeBip cBoi 3HaHHA». Hagimo moTpiOoHaA
KOXKHa 3 HUX?

IIa pyOpuka mimcymMoBye OCHOBHUII Marepiaa maparpada,
BHUiJS€ TOJOBHE B MOT0 3MiCTi.

CTtopiHka npupoaoaocniaoHuKa

£

IIs pyOpuka macThb TOOI 3MOry camMOMy 3POOMTU IIPUPOISHUYL
BimkpuTTa i BiguyTm cebe mpupomomocigHUKOM. MOMKJIMBO,
TOCJII)KeHHsI NPUPOAM, IIPOBEIEHI B mI’ATOMY KJaci, Tak Tebe
3aXOIIATh, IO CTAHYTh VJIOOJIEHOIO CIIPABOIO BCHOIO JKUTTS.
Anxe B IpuUpOi IIle CTiJIBKM He IisHaHoro, He BigkpurToro! I Toxi
TBOE iM’sl HOZACTLCA OO CJAABETHUX iMeH HPHUPOISOAOCIIAHUKIB —
yueHUX YKpaiHu i cBiTy.

.

IIs pyOpuka craHe B IIPUTOJi THUM, XTO He OOMEXKUTHCA %
. . . . ")
BUBUEHHAM TeKcTy maparpadis i saxode sHatu 6inbine. Epyaumia o
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CtopiHKa epyauTa
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O3HAUYa€ «ydyeHicThb». EpyamTamMm Ha3WBaIOTh JIOAEH, SKi MaiOTh
ranboKi BceOiuHi 3HAHHA 3 PiISHUX HAYK.

# > [lepeBip cBOI 3HaHHS

—

IIa pyOpuka micTuTh pidHOMAaHITHI 3amWTaHHSA I 3aBAAHHA, AKi
IagyTb TOOL 3MOTry IlepeBipuTu, Yum mo0pe TU 3acBOIB Marepia
naparpada. HacTto ocTanHe 3aIUTAHHA UM 3aBIAHHS B Hill II0O3HAYEHO
sipoukoio (¥). Vloro BUKOHAHHA IiJ CHJIy KOMKHOMY, aje HOTpe6Gye
IOZATKOBUX PO3AYMiB, JOBEJIEHb, 3aCTOCYBaHHS iH(popMarrii 3 pisHIX
naparpadis un pyopuku «Cropinka epyauta». JKIO TH YCIIIHO 1X
BUKOHYBAaTUMEIIl, TO IIe IIePEKOHJIMBO CBiJUMTUME IIPO BUCOKi
HaBUYaJIbHI JOCATHEHHA Y BUBYEHHI IIPUPOIO3HABCTBA.

v
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Taki pyOpukm MicTaTbcss B Oararbox maparpadax. Os3HarioMuB-
IINCh 3 HUMHU, TU 3PO3YMI€Il, M0 0e3MeKHUN CBIT IIPUPOAU JIETIIIe
BMBYATH ¥ o0epiraTu He IIOOAUHIII, a CIILJIBHO 3 OJHOKJIACHMKAMM i
pimHUMUA.

ITTo6 30cepeauTy TBOIO yBary Ha OCHOBHUX TepMiHAX i IIOHATTAX,
y Tekcri mnaparpadiB ixX BupaiJieHoO ocob6ausum wpugpmodm.
Y «IlpegMeTHOMY IOKaKUYUKY», AKUM 3aKiHUYEThCS HiAPYYHUK, iX
3a3HAYEHO B ay(paBiTHOMY IIOPAIKY. SpPOOJIEHO Iie AJIS TOro, II00 TH
MIir JIETKO 3HAWTH MOTPiOHMI MaTepias i IMOBTOPUTH IOTO.

V mizpyunuky 6araro imocrparmiii. IxHe mpusHaUYeHHSA — HamaBaTH
TOO1 J0aTKOBY iH()OpPMAIlil0, PO3BIBATH CIIOCTEPEIKJINBICTD i eCTeTHUHI
CMaKW, 3HAMOMUTH 3 TiJJaMU HIPUPOAU, HeOECHUMMU TiJIaMU TOIIIO.

CoopmiBaemocs, IO MiAPYYHUK OOIIOMOKe TOOi misHaTmcsa OGaraTo
HOBOTO i ITIKaBOT'O PO IIPUPOLY, 3PO3YMITH SIBUIIA, ITI0 BiIOYBAIOTHCA
B Hil. [lomoMoike NHepeKOHATHCH, HACKLIBKU BasKJINBO OXOPOHATHU
IIpUpoay, 30epiraTu ii HemOBTOPHY Kpacy Ha Harrii miraHeri. IIpore
JIUIIIe CaMOr0 ITiIPYYHWKA AJIA IIbOr0 He NOCUTh. AJYKe, BUBUAIOUU
IIPUPOIO3HABCTBO, He O00iliTHCcsa 0e3 B3aIiciB, pPO3paxyHKiB, CXeM,
TabauIlh TOIIOo. TOMy MU CTBOPWMJIM POOOYUII 3OMIUT. ¥ HBOMY THU
3MOJKeIll OIMCYyBaTHM KOYKeH CBill KpOK Yy IIi3HaHHI IIpUpoau,
3aHOTOBYBATH pe3yJbTaTH CBOIX CIIOCTEPE’KeHb, BUMIpPIOBaHb YU
eKCIIEPIMEHTIB.

Oroxx ycmixiB ToOi ¥ HacHaru y BUBUEHHI IIpupomo3HaBcTBa!
ITam’arTaii, 110 3700yTi 3HAHHA 3HALOOJIATHCSI TOOL B HACTYIIHUX
KJIacax IIif yac BuBYeHHA Oiosiorii, reorpadii, ¢ismrm i ximii.

Asmopu



§ 1. Haykwu, mjo BUBYAIOTH
npupony

9. § 2. Merogu BUBYEHHH
3 MPUPOIHU

§ 3. Ob6nagHaHHA 9 BUBYEHHS
NPUPOIH
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Yce, mo € moBKoJia Tebe, HA YOMY 3YOHHUTHLCA TBi#l IO-
rasAan, ado CTBOpeHe HmpHUpPoaoio (HanpHWKJaZ, JepeBa, NTaxXw,
piuka, micok), abo IOro cTBOpuMJa JIOAWHA (HAIPUKJIAL, aB-
TOMOOiIb, TeJieBi3op, MebJIi, Imocym).

IIpupoda — ue sce, wo 3’a6unocsa 6e3 6mpyLaHHa LOOUHU,
a npupodo3Ha6cmeo — ue 3HAHHA AIOUHU NPo npupody.

JIropHa 37aBHA BUBUYAE MPUPOAY 1 camMa € il 4acTHHKOIO.
3a 6araTo CTOJIiTH HAKOIMYMJIOCSA CTLJIbKM 3HAHBb IIPO IIPHU-
pony, 1o 3’aBuiacd morpeda ix posmesxkyBatu. Tak BUHUKJIN
pidHOMAaHITHI HAYKHU IIPO IPUPOLAY.

Hayxkw, 1m0 BuBYarOTh IPUPOAY, HABUBAIOTH NPUPOOHUYU-
mu Haykamu (Mas. 1). [lo HUX HajgekaThb acTpPOHOMidA, GioJo-
ris, reorpagis, ¢isuka, ximis, ekoJsoria. Bouu gaioTs 3mory
Hi3HATH TPUPOAY, CIPUAIOTH Ii 30epeKeHHI0 i BIYMJIMBOMY
BUKOPUCTAHHIO. .

Acmponomisa — Hayka npo HebecHi Tina. Ix BuBuaiTh 3a
JIOTIOMOT'OI0 PiSHOMAaHITHUX HPUJIAIiB (TeJIeCKOMmiB, IMTYUYHUX
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Man. 1. Hayku, 10 BMBYaoTh Npupogy
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CYNYTHUKIB, MiKIIJIAaHETHUX CTaHIIili). A IIle 3BOOATH CIEIli-
aJibHiI criopyau — o0cepéamopii, e Bce MPUBHAUEHO IJA JO-
craimxenHs HeOecHux Tija. Ile mae 3amory mgisHaBaTucs OinbIie
IIpo BigmaseHi Bixg 3emuri HebecHi Tijia, 3aBUYaCcHO JOBigyBaTH-
csA IIPO HACTAHHA COHAYHOTO YW MiCAYHOTO 3aTeMHEHHS TOIIIO.

Bionozia — Hayka IIpo opraHidaMu Ta iXHIO Pi3HOMAaHIT-
HiCTh. YUeHi-010/10TM BMBUYAIOTH 30BHIIIHIO i BHYTPIiIlIHIO OY-
JIOBY OPTraHi3MiB, YMOBH 1XHBOT'O JKHTTS, 3MiHM, IIO BigOy-
BalOThCA B OopraHisMax. 3aBAAKHU OioJiorii JoamHa OTpHUMYyE
3HAHHS, HeOOXiaHi a1a 30epesKeHHs BUAIB JKUBUX 1CTOT, 0XO-
POHU TOBKIiJJIA.

I'eozpagia — nayka npo niaaHetry 3emus. 'eorpadu gocuri-
JXKYIOTh 3eMHY IIOBEPXHIO, IOTOAY, OKeaHu i MOps, Hapoau,
AKi HaceadaoTb 3emJyao. TaKoK BOHM BUBYAIOTHL IOININPEHHS
BHU/IiB POCJHUH i TBApWH Ha HANIil IJaHeTi. 3aBOAKMN Iill Ha-
VI[i MM Ma€MO 3MOI'y KOPUCTYBATUCS PiBHUMHU KapTaMu, mIi-
3HABATHCA IPOTHO3 IIOTOAM, NOATH IIPO 30eperKeHHs IIPUPOII
I eKOHOMHE BUKOPHUCTaHHS ii 6araTcrTs.

dizuka JOCIiAKye PisHOMAHITHI 3MiHM, IO BiZOyBarOTLCA
3 Tismamu mpuponu. Be3d GisvuHMX 3HAHb He OOINTHCA B TeX-
HiIi. Yci moOyToBi mpujagym CKOHCTPYHMOBAaHI HA OCHOBi 3HAHb
Iiel HAyKMU.

Ximia DOCHigKye PEeUYOBUHU, IO BXOAATH OO CKJIAAY TiJ,
1 mepeTBOPeHHA OAHUX PeYOoBUH Ha iHImi. XiMiKiB IiKaBIATH
cKJIanm, OymoBa, BIACTUBOCTI, JOOYBaHHS 1 3aCTOCYBAHHS Pis-
HUX PeUuoBMH. SHAHHA XiMil ZaioTh 3MOI'y BUKOPHCTOBYBATU
pEeUYoBUHU, AK1 € Yy IPUPOJi, a TAKOXK CTBOPIOBATHU HOBi peyo-
BUHU 3 Hamepel 3aJaHUMU BJIACTUBOCTSIMMU.

Exonozia BuBuae 3B’ sI3KM OpraHiadMiB MisK co00i0 Ta 3 Ha-
BKOJIMIITHIM cepemoBuIlieM. SHAHHSA ITi€el HAYKHW JOIIOMAaramThb
3aXMCTUTHU OPraHi3MH BiJ, HEraTWBHOI'O BILJIMBY IPUPOIHUX
ABUII 1 TOCIOAAPChKOl AisAJILHOCTI JIIOAUHU.

PesyabTaTi cBOIX mOCTiAKeHL HNPHUPOAM aCTPOHOMH, 0io-
joru, reorpadmu, (pisuKm, XiMiKm, eKOJIOTH BUCBITJIIOIOTH Ha
CTOpPiHKax Haykoéux 6udaHb npo npupody. Ilo Hux Hale-
JKaTh eHUuukaonedil, C1086HUKU, 008I0HUKU, AMJLACU, BU3HAY-
HUKU pOCAUH i meapuH, xpecmomamii tomio. IHopmarliito
PO IIPUPOAY MOXKHA TaKOK 3HalTu B IHTepHeTi.

IIIo6 os3HalioMuTHCA 3 [AEAKUMU HAYKOBUMU BUJAHHA-
MU IIPO IPUPOAY, BUKOHAM 3aBAaHHA 31 CTOpiHKHM IIpUpPOIO- |
TOCJIITHUKA. I“*'.-‘Iﬁf :
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v CTopiHKka npupoaoaocigHuKa

ﬂpakmuqu 3aHssmms. O3HanOMIIeHHS 3 pi3HMMM TMNamMu OOBIAKOBUX
BUAaHb 3 NPUPOOHNYUX HAYK.

Mema: Buntnca sHaxoanTu NOTPiIOHY iHhOpMaLLito B AOBIAKOBMX BUAAHHAX 3
NPVPOOHNYNX HAYK.

3aedaHHsa 1. O3Hanomcs 3i CNOBHMKOM BionoriyHMx TepmiHiB. Ha 1ioro cto-
piHKax 3Hamau i npo4YnTan iHdopmaLito NPo NMMCTOK POCNnHW. Tenep o3Hamomcs
3i CMOBHMKOM reorpadivyHmx TepMmiHiB. Bigllykan BigoMocTi npo ogHe 3 Tin npu-
poaw.

3aedaHHs 2. O3HaNOMCSH 3 OHIED 3 NPUPOAHNYMX eHuuknoneadin. Ha ii
CTOpiHKax nodaHo HayKoBy iHpopmaLito, BMileHO Tabnumui, cxemu. Bigwy-
Kan B eHUMKNoneail BigOMOCTi Npo ogHe 3 Tifl npupoaun.

3aedaHHs 3. O3Haromcs 3 reorpadiyHMM aTnacom. 3’Acyi, WO B HbOMY
MiCTUTbCA. 3HaMAM Ha NOro CTOPIHKaX | pO3rnsiHb gi3nyHy kKapTy YkpaiHwu. Lo
Ha Hin 306paxeHo?

3aedaHHs 4. O3nHanomcs 3 aTnacaMu-BU3HAYHWKaAMW POCHUH i TBapuH.
3BepHU yBary Ha Te, WO MICTUTbCH B Takux atnacax. [ToMipkyn, YoMy Taki
aTnacv Ha3nBakTb BU3HAYHUKAMMU.

Hdaid eidnoeidi Ha 3anumaHHsA:

LLlo micTnTbCA B CrnioBHMKax BionorivHux i reorpadoivHnx TepMiHiB? Aky iHpopma-
Lito MicTaTb eHumknonegii? Lo mictutbes B reorpacpivHomMy atnaci, a Lwo — B at-
naci-BM3HaYHMKY? SKe Npu3HavYeHHs PO3rmsiHYTMX JOBIOKOBUX BUAAHb?

: Migcymku

@& [Np1poao3HaBCTBO — Lie 3HAHHS MOAMHN NPO NPUPOAY.

@& Mpupoay BMBYaOTL MPUPOAHMYI HAyKW: acTpoHOMis, Giomnoris, reorpadis,
disuka, ximisi, exornorisi.

& BigomocTi npo npupody MOXHa 3HaWUTV B AOBIOKOBUX BUAAHHSX, OO0 SIKUX
Hanexartb eHUMKIoneaii, CNOBHUKKN, aTnacn, BU3HAYHMKMA POCIVH i TBApWH,
XpecTomarTii ToLLO.

#> MMepeBip cBOi 3HAHHS

—
1. [JonoBHW nepenik Hayk Npo npupogy: bionoris, reorpacid, ximis, ...
2. 3anoBHM TabNULO BiGOMOCTAMM NPO NPUPOLHUYI HAYKKN 3a 3Pa3KOM:

HasBa Hayku LLlo BMB4Ya€ Hayka

disnka 3MiHW, WO BigbyBatoTbCs 3 Tinamu Npupoan

3. MigroTyn HeBenuyKy po3noBidb MPO Te, K NgMHA BMKOPUCTOBYE 3HAHHSA
npo npupoay B NOBCAKOAEHHOMY XUTTI.

4*. KopucTyroumcb [0BIOKOBMMM BuAAHHAMU Ta IHTepHeToMm, fobepu LUikaBy
iHpopMaLito MPo OgHY 3 MPUPOAHMYMX Hayk (npo ii icTopito, abo sAkech ii
BIOKPUTTSA, abo Npo Te, SK MOAM BUKOPUCTOBYHOTh il 3HAHHS Y CBOEMY XKUTTI).
MpeseHTyn i B KNaci.



@2 METOAHW BUBYEHH{A ITPUPOIN

IIpupony BuBUaIOThH PiBHUMU MeTOJaMi, Ha3BeMO iX KpoO-
KaMu [0 Ni3HAHHA OPUPOIN.

« CmocrepeskeHHA — MepIIMid KPOK 0 ITiSHAHHA IMPUPOIU

IIpupona i aminu, 1o BimbyBaroThbcsa B Hili (3MiHa mgHA i
HOUi, mosiBa OJmcKaBKU, cXim COHIISI, TPOPOCTAHHS POCIUHU
3 HAaCiHMHU TOII0), 3JJaBHA IpUBepTaJu yBary Jiogauau. Coep-
1Ty BOHA CIIOCTepiraJja 3a HUMU 3a JOIOMOI'OI0 OPTraHiB YYyTTiB
(3opy, cayxy, Hioxy, cmaky i domuxy).

Tak, 3a JOIOMOI'OI0 30pY JIOAMHA Mi3HAETHCA IIPO KOJIIp
i posmipm Tijs. 3a JOIOMOIOIO0 CAYXY MH UYEMO ¥ PO3Pi3HIEMO
3ByKu. Hiox momomarae pospisHaATu 3amnaxu. J[OTOPKHYBIINCH
PYKOIO OO0 TiJjia, JIIOAMHA Ti3HAETHCA, SKe BOHO — XOJIOJHE YU
rapsde, riajeHbKe YU IIOPCTKE. Yce Iie IIPUKJIaAu BU3HAUEH-
HA (popmMuU, po3MipiB, KOJBOPY TiJ 3aBIASAKM CIIOCTEPEIKEHHIO.
Memo0d cnocmepedrcenHs i HUHI NOCUTH HOIIMPEHUN y IIPU-
POOIHUYUX HayKaX.

IITo6 Bu3HauaTu posmipum Tij Ha 3emJi i B Kocmoci, a Ta-
KOJK BiJicTaHi MiK HMMU, 3aCTOCOBYIOTH BuUMipioBaHHA. Ha-
IPUKJAJ, 3aBAAKN BUMIPIOBAaHHIO JOBXXWHU PIYOK Ji3HAJIMCH,
IT0 HaWJOBIIA piuka YKpainu — [[Himpo, a 3aBAAKU BUMIpPIO-
BaHHIO 00’eMYy ILIOAiB rapOysa 3’sacyBaJiu, IIT0 BOHM HAaiOiJIbIIIL
cepen oBouiB. I[isHaTucs mpo Te, AKe TiJio Mae OiabITy Macy i
Ha CKiJIbKU I'pPaMiB UM y CKiJBKM pasiB, MOKHAa 3a JOIOMOT'OIO
3BaKyBaHHs, TOOTO BUMiploBaHHs ixHbOI macu. Tobi, maOyTh,
TeK JMTOBOAUJIOCA 3AIMCHIOBATH Pi3HOMAaHITHI BUMiplOBaHHSA, 30-
KpeMa BUMIipIOBaTH CBili 3picT, TemMmepaTypy Tija mig yac 3a-
CTyIU, YaCc BUKOHAHHSA JOMAIITHiX 3aBIaHb.

* ExcriepuMenT — TpeTiil KpOK 10 MisHAHHA MPUPOIH

[IIo6 mosicHuTH, YoMy BigOyBalOTHCA Ti UM Ti ABUINA IIPU-
ponu, yueHi IPOBOAATH ekcnepumenmu, abo docaidu. Excrie-
PUMEHTOM Ha3WBAIOTh BUBUYEHHSA TiJ 1 ABUII IPUPOAU B CIIeIli-
aJIbHO CTBOPEeHMX yMoBax. Ilif yac eKcmepuMeHTYy MOXKHa Oa-
raTopa3oBO MOBTOPHUTHU AOCTiA:KeHHA. IIpm 1mpomMy DOCIIiTHUK

MOJKe 3MiHIOBAaTH YMOBHU, y SKUX IIPOBOAUTH €KCIIEPUMEHT, Qe :
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i yBaKHO CTEeXKUTHU 3a mepebiroM sBUIN B yMOBaXx, ITI0 3MiHIO-
I0ThcA. BruBUaioum mpUpPOIO3HABCTBO, T TAKOXK OyHeIn IIpo-
BoguTu pociaigu. IIpomonyemo ToOi 03HAOMUTHCS 3 ONHCAMU
IOCJIigiB, AKi BmimieHo Ha CTOPiHIII IIPUPOIOAOCTiTHUKA.
BuBuaTtu mpupony JIIOAWHI AoIIOMAaramTh PisBHOMAaHITHI ITpu-
Jaau i1 mpuctpoi. [ledKi 3 HUX THU TeX BUKOPUCTOBYEII Y ITIKO-
Ji 1 ;moma, HaOmpuKJIaA NOOUHHUK, JiHiNKY, TepmomeTp. IIpo
iHIIIL misHaAeIIcA 3 HACTYIIHOTO Iraparpada.
+ JIKk mpaBMJIbHO BUKOPUCTOBYBATH METOIM BUBUEHHS IIPUPOIHU

Ilepinr Hi)K BuUKOpHCTATH OyAb-AKUII METOM BUBUEHHS IIPUPO-
I — CIOCTEepeKeHHs, BUMIipPIOBAaHHA, €KCIIEPIMEHT — HOTPiOHO
BU3HAUNUTH HMOro MeTy, TOOTO AaTH BiAIOBiAh Ha 3allMTaHHSI:
JIJI 4OTo A 1ie pooOsrro? Hampukiaaa, MeTy CIIOCTEPerKeHHS MOMK-
Ha c()OPMYJIIOBATH TaK: 3’ACYBaTH, JHUCTKU SIKOTO JepeBa — KJe-
Ha YW TOIIOJII — JKOBTiIOTH BOCEHHU MEPHINMM, a METy BUMIipPIO-
BaHHS — BU3HAUUTH PO3MipH KiMHAaATHU.

Ilorim coig Bu3HAUUTH, AK1 Ail BUKOHYBATUMYTBHCS IJIs BU-
BUEHHS ABHIA YU TiJa IIPUPOAM, TOOTO BiAIOBICTH Ha 3aIMUTaH-
HA: 10 i AK g pobsto? I[yia 1mboro moTpioHO 3aIucyBaTH, IO BU-
BUYAETHCHA, Y AKUX yMOBaX I BiIOyBAEThCA, AKiI IpMIagyd BUKO-
PUCTOBYBATUMYThCH.

Mwuxanno JlomoHocoB
(1711-1765)

30iMCHMB  YncneHHi go-

Kapn JliHHen
(1707-1778)

BueyaB xuBy npupoay.

Bonoavmnp BepHaacbkum
(1865—1945)

HocnigpkyBaB cknag 3eMHOi

Posnoginue xuBi ictotn
Ha rpynu, onucaB Kifb-
Ka TUCAY BMAIB POCIVH i
TBapUH

CnimpKeHHs1 B Ximii, disn-
i, acTpoHOMii, BigKpuB
3aKOH 36epeXeHHs Mmacu

noBepxHi, obrpyHTyBaB Bu-
piLlanbHy porb XMBUX ICTOT
B iCHYBaHHI HaLLOi NnaHeTu

Man. 2. CnaBeTHi BYeHi-HaTypanictu
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OTrpumaHi pes3yabTaTy MOTPIOHO JOKJIATHO OIMCATH i 3po0u-
TH BHUCHOBOK. ¥ HbOMY Ma€ OyTH BijoOpaskeHO, U1 JOCATHYTO
MeTy BUKOHAHOI pOoOOTH 3 BUBUEHHS TijJla UM ABUIIA ITPUPOIU.

YueHux, fAKi BUBYAIOTHL IIPUPOAY, HA3HUBAIOTh IIPUPOIO-
IocaimHUKaMu, abo HarypaJicramu. IMeHa meprnux Harypa-
JIicTiB BijoMi BchboMy CBiTOBi (MaJ. 2).

YueHi-HaTypaJicTi BUKOPUCTOBYIOTH PidHI MeTOIU BUBUEH-
HsA IIpUpoau. 3aBAAKU CyMJIIHHi OaraTopiuHi# mpari HaTrypa-
JIICTiB JIIOACTBO OTPHUMAJIO BIiJNIIOBiAi Ha YNCJIEHHI 3allMTaHHS
040 NPUPOAM, HANPUKJIAA 13 YOr0o CKJIAAAIOThCA Tija IIPU-
poau, YoMy PYMHYIOThCA T'OpU, AKa BigcTtaHb mo Micdams, Ak
POCTYTH POCJIIMHU Ta OaraTro iHIIuX.

CtopiHKka npupoaoaocnigHuKa

HDocnigxyemo Tina npupoam

Hdocnid 1. Bnnue cBiTNa Ha picT POCNUH.

Mema docnidy: BU3HAYNTK, SK CBITNO BMAMBAE HA PIiCT POCIVH.

Onuc docnidy. Y OBi NOCYAVMHN 3 OOAHAKOBOK KiNbKiCTHO BOMOrOro rpyHTy
BUCAAUNM HaCiHHSA KBacormi Ha BiAcTaHi 5 cM ogHe Big ogHoro. 3a Heobxia-
HOCTi nocisu nonueanu. licna Toro sk HaCiHHA NPOPOCHO, OAHY MOCYAUHY
nocTtaesunu B 4o6pe OCBITNHOBAaHOMY MiCLi, a iHLY — Y MiCLli 3 MOraH1M OCBIT-
neHHsaM. MNpopocTkn B 060X nNocyauHax nonveBanu O4HOYACHO OOHAKOBOK
KiNbKIiCTHO BOAWN.

IMig yac gocnigy NOCTIMHO cnocTepirany 3a POCTOM POCAVH, Wo6 Ai3HaTucs, y
KOTPIiN 3 NOCYAMH KBacorns pocTe wseuawe. [NomMitunu, Wwo B nepLlin NocyauHi
NPOPOCTKN KBACOMi Manu HacU4YEeHUA 3eNeHni Konip, MiuHi ctebna n nucTku
(man. 3, a). MNMpopocTkn y apyrin nocyauHi 6ynmn kBonumm, manm 6nigo-3eneHe
3abapBrieHHs, Bynu HkYi Big, TUX, SKi BUpOLLyBanu Ha ceithi (man. 3, 6).

=40 ®

Man. 3. Bnnue cBiTna Ha picT pocnuH
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BucHoeo0K: 3aBasiku gocnigy 3’sacysanu, Lo 3a HasiBHOCTi CBiTNa poCvHM
POCTYTb KpaLlle, HiK 3a noraHoro ocsiTneHHA.OTxe, pocnMHam Ans pocrty
notpibHe cBiTno.

Hdocnid 2. 3miHa TemnepaTypu NoBiTPSA B MOXMYPUN i COHAYHUI OHi.

Mema docnidy: BU3HaAUNTK, K 3MIHIOETLCSA Temrepartypa noBiTps B Mo-
XMYPUI | COHAYHUI [HI, KOMW KiNbKiCTb COHSAAMHOrO CBiTNa pisHa.

Onuc docnidy. B oguH i Ton camuii yac (Hanpuknag, o 14-i roguHi)
BUMiptoBanu temneparypy noBiTps 4BOX HANONMXYMX OHIB — COHSAYHOrO
i noxmyporo. OTpuMaHi nokasu TemnepaTypu NoBiTPSA 3anucanu, a noTim
pesynbTaTu BUMipHOBaHHA NopiBHANW. Bussunocs, wo temnepatypa no-
BiTPSi COHAYHOrO AHA Byna 3Ha4YHO BULLOHO, HiXK MOXMYPOTO.

BucHOBOK: 3aBOsKku TakoMy A0CAigy MOXHa nepeKkoHaTucs, Wo pa3oMm i3
COHSAAYHUM CBIiTIIOM A0 3emni HagxoauTb Tenso.

: Migcymku

@ OCHOBHi MeTOaAM BUBYEHHS MPUPOON — CrOCTEPEXEHHS!, BUMIpPHOBaHHS,
eKkcrnepuMeHT, abo gocnia.

& CrnocTepexeHHAM Ha3nBaloTb METOA BUBYEHHS MPUPOAM 3a [0MOMOroH
OpraHiB 4yTTiB.

& [ig yac ekcnepuMeHTy Ans Tin CTBOPHOKOTL ChewianbHi YMOBM, SKi Bigpi3Hs-
IOTbCS Bif 3BMYHWUX A4S TinN NPUPOAHMUX YMOB.

& OcHOBHi MeToaM AOCNIMXKEHHSA € ChifbHUMU OS11 BUBYEHHS Tifl KUBOI |
HEXWBOI NpMpoau.
& YyeHumn-HaTypanicTaMu HasnBalTb HAYKOBLLIB, SKi BUBYaOTb Npupoay.

#> MMepeBip cBOi 3HAHHS

——

1. HasBu mMeToam BMBYEHHSA NPUPOAM.

2. Mpo WO MOXHa fi3HaTMCS 3aBOSKN CMOCTEPEXKEHHIO.

3. Ynm cnocTepexeHHa Bigpi3HAETbCA Big eKcnepumMeHTy?

4. Obepn npeacTaBHUKA XKMBOI NPUPOAM | MPOBEAMN 32 HUM CMOCTEPEXEHHS,
MeTa SIKOro — CKMacTy OMMC MOro 30BHIiLLHBbOI OyaoBKW. 3a3Hay Taki 03HaKK, SK
Konip, po3mipu, 3anax, OnuLLIK, SK PyXaeTbCs.

5. NopiBHAM NNOAM YU NNCTKN PiI3HUX POCIINH 3a PO3MiPOM, (DOPMOIO, KOFTbOPOM.
BukopucTan ons Lboro MeToamn CrnOCTEPEXEHHS Ta BUMIPHOBAHHS.

¥% ) Nonpauronite B rpynax

Pa3om 3 apy3siMu nNigrotynTe MiHi-npoekT Ha TeMy «BuaHauvHi BYeHi-HaTypa-
nictuy». [ns uboro cknagite po3noBidb NPO ABOX-TPbOX YYEHUX (LLO BOHM
AOCHiAXYBaNW i AKMMU MeTogaMu, KM BHECOK 3p00UIM Y BUBYEHHS NpU-
poau).
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/&3 OBJATHAHHA OJIA BUBYEHHSA ITPUPOIN

Huni BamkKo yaBuTH, 100 JIOAWHA TOCIiIKyBajla IPUPO-
Iy JUIIe 3a AOIIOMOTOI0 BJacHUX opraHiB uyTtiB. Ilig uac
IIPOBEJIEHHS CIIOCTEPEKEeHb, BUMIPIOBaHb 1 €KCIEPHUMEHTIB
BUKOPUCTOBYIOTh pPi3HOMaHiTHe 06niadHanHAa — npunadu i
npucmpoi. BoHu gonmomaraioTh JIOAWHI He JUIle B HAYKOBUX
IOCJTiIKEeHHAX, a U Y MOBCAKIEHHOMY »KHUTTi.

BuBuarpoumu pisHi TeMH, T MaTUMENI 3MOT'Y O3HAMOMUTHUCHA
3 bararbMa npuyaazamu. IIpo gesaxi 3 HUX Tu BiKe 3HAENI 3 II0-
YaTKOBOIL IIKOJIU.

Mo:xamBoCTi opraHiB UyTTiB JIIOAWHM OOMe:KeHi. Amke
SIKIIO POBIJISANATUA JIMCTOK POCIUHU HE030pPOEHUM OKOM, TO
MOJKHA IMOMITUTH KUJKU JHUCTKAa, ajie He PO3rJiediTi Ha Horo
moBepxHi Bosiocku. Ha 3opssHomMy HeOi BugHo MicAnb, HA IKO-
My 0e3 30iJbINyBAJIbHUX NPUJIALIB MOMKHA ITO0AUUTU TiJIbKU
TeMHi i cBiTJyi gingaaKy nmoBepxHi. IIpoTre mo6 3’scyBaru, 1o
BOHU CO00I0 ABJAIOTH, IIOTPiOHE cIeriajabHe 00JIaJHaHHSI.

Orike, 11100 POSIIIUPUTH CBOI MOKJIMBOCTI BECTH CIIOCTepe-
JKeHHs 3a IIPUPO0I0, JIOAWHA CTBOPUJIA PidHOMAHITHI 306iab-
wyeanvri npunadu. 1o HUX HaJexaThb Jyna, OIHOKJb, Mi-
KPOCKOII, TeJecKoIm (Maj. 4).

3a JI0IIOMOTI0OI0 MiKpPOCKOIIa BHBYAIOThH Tijla HaWMEHIITHNX
poamipis. Jlyma 30inbIrye Tijia mpupoau B KiJibKa pasis, a mo-
TYKHUN MiKpPOCKONl — y cOTHiI TucAu pasiB. Teaeckom nae

S5
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Man. 4. 36inbwyBaneHi npunagn: 1 — 6iHOKNb; 2 — Nyna; ?ei‘lﬁ’
3 — Teneckon; 4 — mikpockon Gl



Man. 5. lNMpunagu, Wwo MaroTb WKany:
1 — TepmomeTp, 2 — niHivika, 3 — cekyHaAoMIp

3MOTy poaraagaTu HebecHi Tijma, sKi mepeOyBaioTh Ha Iy:Ke
BeJUKUX BimcraHaX Bix jgmoauuu. Tak, 3a JOIIOMOTOIO TeJe-
CKOIla Po3TIsaAgaloTb MicdAmnb, 30pi Ta iXHi CKyIUeHHS.

« BumiproBaJbHi nmpuiaau

o eumiproeanvHux npunadié HanexaTb Tepe3u, TOAUHHUK,
CeKYHIIOMip, TEPMOMETP, JiHiKa Ta iHIIi. 3 IMOYaTKOBOI IITKOJIN
TH BiKe 3HAEII, 1110 TaKi IPUJIaa MalOTh WKALY 3 NEBHOK UiHOK
nodiaxu (maj. 5). Ii crim 060B’sI3K0BO Bpax0OByBaTH, BUKOHYIOUN
BuMipioBaHHA. Hanmpukiaz, pos3ryiaHp JiHINKY, AK0I0 TU KOPHUC-
TY€EINCS Ha YPOKaX, i 3’scyli IMiHy MOMLIKY Ha Hiil.

s BUMipiOoBaHHSA Mmacu Mil BUKOPHCTOBYIOTHL Tepe3u.
Poarisab mangoHOK 6, i T mobauunin, HaCKiJIbKM BOHU OyBa-
IOTh pisHi.

Man. 6. Pi3Hi Bugmn tepesis



Man. 7. Jlininka (1), metp (2) i pynetka (3)

JIinitdni po3mipu min — 0063 UHY, 6ucomy, WUPUHY —
BHMipIOIOTH JIIHIHKOIO i KOCHHIIEM a00 MEeTPOM UM PYJIETKOIO
(mam. 7).

Temnepamypy NoBiTPA, Tijla JIOAWHHN, BOOU BUMipIOIOTH
TepmoMeTpamu (maJj. 5, 1). Ilinma momisikm Ha HUX 3a3BUUYal
nopiBuioe 1 °C (oguu rpaxayc llenbcis).

Bumipsaru wac momomaraloTh TaKi BUMipOBaJIbHI mpuja-
I, AK TOOUHHUK i ceKyHAmomip (maj. 8). 'ommHHUKaMu BU-
MipIOIOTh Yac y roguHaX, XBUJINHAX, CeKYHIaX.

@ Mpurapgan, ckinpku XBUJIKMH Hajdiuye 1 rogumna, CKinbKM
cekyHa mae 1 xBuJIMHA.

- JJabopaTopHe 00JIJaTHAHHA i poO0OTa 3 HUM

JlaGopaTopHe oOJIafHAHHS BUKOPUCTOBYIOTH IJISA IIPOBE-
JeHHSA OocJaimiB 3 ¢gismku, ximii, 6ioJorii.

Man. 8. MNMpunaan ons BUMIpIOBaHHS Yacy



Man. 9. JTabopatopHe ximiyHe obrnagHaHHs

YBayKHO po3risaHb MaaioHOK 9. Ha HbomMy 300paskeHO He-
ckJIagHe JabopaTopHe XimMiuHe oOJagHAHHA, a caMe: MipHUM
MUJIiHAP, MipHUI CcTaKaH, KoJOy, XiMiuHMII cTaKaH, IIPooip-
Ky, JilKYy, CKJAAHY IaJUYKy, IOPIEJSIHOBY UYaIlIKy, Jabopa-
TOPHUU HITAaTHUB. SIK OauwuIll, ImepeBaskac cepen HbOTO CKJISIHE
obsmamuanHAa. Tomy 3a mpaBmaaMu 0e3MeKU CJIiJ ITpaIloBaTH
3 HIM 00€epe’KHO, YBasKHO, He CUJILHO HArpiBaTH, CTABUTU Ha
3BUYHE [IJd HLOTO MicIle, HaIPUKJAL IIPOOIpKYy — y IIITATHUB
niasa mpobipok. Takum oOslagHAHHAM 3PYYHO KOPUCTYBATHUCH
i 4ac IPOBeIeHHA XiMiuHMX, (PismuyHUX i GiogoriuHUX HO-
CIimiB.

Mipaui#i nmuiaiHAp uYM MipHUH cTakKaH MaloThb IIOJiJKH,
TOMY HUMH BiIMipAOTh MOTPiOHUE 00’eM piamuu. Ximiuni
CTaKaHH, KoJ0u, MpoOipKU MOAITOK He MAOTh. 1X BUKOPUC-
TOBYIOTH IJiA 30epiranus pifuH, IPUTOTYBaHHS PO3YUHIB pe-
YOBUH y BOJi, BUKOHAHHA OOCJiAiB 3 peuoBmHamu. Ilimer-
KaMu HaOupawThb HeBeJauKi o00’emm piguau. IIpusHauenHs
JiKKM — HaAJIMBATH PiAMHY aKypaTHO 0e3 po30pu3KyBaHHM.
CKJIIAHOIO TMAJUYKOI0 HEepeMiIyI0OTh PEYOBUHU B IIOCYIHUHI.
Y mopneasaHOBill yamiili 3AifiCHIOIOTh BUMNAPIOBAHHS PiAMHU
3 PO3UYMHIB.

IIam’arai! Ilig yac poboTtu 3 OyAb-AKMMU OpUJIagaMU YU
MIPUCTPOAMU TOTPiOHO HOTPUMYBATHCS IITPABUJ KOPUCTYBaH-
HA HUMHU i npaBuj Oe3merku. ToMy yBasKHO clIyXail IIOSCHEH-
HS BUUTEJA, AK NPABUJIbHO KOPUCTYBATHUCSA O0JIaJHAHHAM.
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5 Nigcymku

& [N BUBYEHHS XXMBOI i HEXXMBOI NPUPOAM BUKOPUCTOBYIOTL PiI3HOMaHITHI npu-
naawv i npuctpoi, nabopatopHe obrnagHaHHs.

& [o 36inbluyBanbHMX Npunanis HanexaTb nyna, GiHOKMb, MIKPOCKOM, Terne-
ckon.

& Macy BUMIpIOIOTb 3a LOMNOMOIOK TepesiB, Yac — 3a A0NOMOro roAUHHMKA
i cekyHOooMipa, a TemnepaTypy — TepMOMETPOM.

& [1ns BM3HAYEHHS NiHIMHUX PO3MIpIB TiN BMKOPUCTOBYIOTb MNiHIMKM, KOCWUHL,
MEeTPU, PyneTku.

& JlabopaTopHe o6nagHaHHsS BUKOPUCTOBYIOTH AN NpoBeAeHHs focniais 3 di-
3UKWN, Ximii, Gionorii.

CTopiHKa npupoaoaocnigHuUKa

lMpakmuyHe 3aHsimmsi. O3HaOMIIEeHHA 3 NPOCTUM ObGnagHaHHAM Ans
NPUPOAHMYO-HAYKOBUX CMOCTepeXeHb i gocnigis.

Mema: o3HanommnTncs 3 NpocTUM obnagHaHHAM 515 NPUPOOHNYO-HaYKOBUX
CrocTepexeHb i Aocniais, NPOBECTU BUMIPIOBAHHS 3 MOr0 BUKOPUCTaHHSAM.
3aedaHHs 1. Po3rnsiHb 3anpornoHoBaHi BYMTENEM BUMipOBaribHi Npunaau
i 3’ACyI LiHY NOAINKM ONs1 KOXXHOMO 3 HUX.

3aedaHHsa 2. 3Bax MoHeTu BapTicTio 5 i 50 koniiok. BuMipsii JOBXUHY
i LUMPMHY TBOrO YYHIBCbKOrO CTOMY, BiACTaHb Bi4 HbOrO A0 BikHA. Bumipan
yac, 3a SKMI TM NPOYMTAaELL HaBeAeHi B 3a80aHHI 3 3annTaHHS.

3aedaHHAa 3. 3anvuM B 30LUUTI BiANOBIQI HA TaKi 3aNUTaHHSA:

— Axkum npunagom 3BaxyBarnu MOHETU?

— 3a 4onoMOororo sSIKoro npuiagy BUMIptoBanv po3mipy Tif i BigcTaHi Midk HUMn?
— AknM Npunagom BUMIPIHOBanuM 4Yac Ha LbOMY NPakTUYHOMY 3aHATTI?

<> [epeBip CBOI 3HAHHA

—
1. Hassn nabopatopHe obnagHaHHA 4N BUBYEHHS MPMPOaN.
2. HaBegu npuvknagm BUMiptoBaribHUX Npuiagis i NOSICHU, LLO HUMW BUMIPIOKOTb.
3. Hasswu 36inbLuyBanbHi npunagu.
4. Jonuwimn peveHHs:
a) JiHiika npu3HadeHa AN BMMIPIOBAHHS ... , @ FTOOUHHUK — O BUMIPHO-
BaHHA ... ;
0) o6 BumipATM 06’em BOAM, MOXHa CKOPUCTATUCS ...
5. 3Hangu i BUNpaB NOMUIIKM B PEYEHHI:
JTiHiMHI po3mipu Tin BUMIptOIOTE TEPMOMETPOM, @ 06'€M — rOOUHHUKOM.

¥

- Sy .

% HonomMmoXyTb Aopocni

g5 Fh
[MoujkaBcs y CBOIX PigHWX, SIKi BUMIpIOBarbHi Npunagn BOHW BUKOPUCTOBYHOTD i
3 Akoto MeToro. Cknaau nepenik NobyTOBKX BUMIPHOBaNbHUX NPUagiB i 34iicHx
BMMIPIOBaHHSA 32 JOMOMOrOK OHOrO 3 HUX. OpepkaHi pesynsrati BUMIpHOBaHb
3anunLumn B 30LLNT. ?(’ii*;.gr

617 ;



§ 4.
§ 5.
§ 6.

§7.

§12.
§13.

§14.

Tina HaBKOJIO HacC.
XapaKTepUCTHKH Tijga

PeuoBunmn, ixui ¢isuuni
BJIACTHBOCTI

AToMHu i XiMiuHi eJleMeHTH.
Moaekyau

PisHOMaHITHiICTH PEeYOBUH.
IlonaTTa mpo mpocri

Ta CKJAaJHi, HeOpraHiuHi
Ta OpPraHiYHI PeYOBUHU

IloHATTS PO YMCTi peYOBUHU
Ta cyMinri

Cnoco6u po3miieHHsA cyminren

ABuma mpuponu. @izuuHi gBUIIA,
iXHS pi3HOMAaHITHiCTH

MexaHniuHi i TernoBi Qisuuni
SIBUIIA

MarsiTHi Ta eJTeKTpUYHI
¢izuuni aBUmA

3BYKOBIi Ta CBiTJIOBi
isuuni asuma

XimiuHi gaBumia,
abo ximiuHi peakrmii



Po3airnvi

TIJIA. PEHOBMHM
TA SBULLA
HABKOJIO HAC




¥ HayI1li 3BUUHe AJis HAC CJIOBO «TiJIO» MAae€ iHIITe 3HAYEHHHA.
Tinom yueHi Ha3usawmbv yce xHuee i HeHuse, U0 CMBOPEHO
npupodoio yu 3poousa atodura. IlTax i pocanHa, MajleHbKA KO-
Maxa iBeJuKUH CJI0H, KOXKeH 3 Hac, KaMiHb, XMapu Ha HeOi, piu-
Ka, aBTOMOO1JIb, ITpacKa — yce e IpUKJIaAU IPUPOSHUX 1 pYKO-
TBOpHUX Tis (Mmaua. 10).

Arx Oaumin, Tina ayske pisHomamiTHi. Hacammepen BoHu
MaroTh pisHy dopmy. Popma mina — 1e Horo 30BHINIHI 006-
pucu. Y m’sua (popma KyJascTa, y JiHIHKM — OPAMOKYTHA.
€ Tina npasunvhoi i Henpasuavruoi popmu. Tina npaBUIBHOL
(hopMu xapaKTepuU3yoThCSI AOBXKUHOI, IIMTMPUHOIO i BUCOTOIO,
HaIPUKJIAL IeTJInHA YM IiApyYHMK. A Ha MaaioHKY 11 30-
Opa’KeHO Tijia HemIpaBUJIbHOI (hOPMMU.

Tisa po3piBHAIOTH TAaKOXK 3a po3mipamu, o6’emom, ma-
cor. Yce 1ie XapaKTepUCTUKHU TiJI, AKlI MOKHA BUMIPATH.

I[Ilo6 BumipsATH AOBXKUHY, BUCOTY UM IMUPUHY Tija (#oro
JiHiAHI po3Mipu), BUKOPHUCTOBYIOTh JiHiNKM, KOCUHILi, PyJeT-

Man. 10. Npuknagn NpUPOLAHUX i PYKOTBOPHUX TinN



Man. 11. Tina HenpaBunbHOI bopmu

ku. [Iporec BuMiproBaHHA JiHIMHUX PO3MIpiB Tija — IIe OPiB-
HAHHA 1X 3 JOBXKUHOIO eTajioHa. Emanonom 0osxucunu € memp
(maj. 12). Came 3a MMM €TaJIOHOM i BUTOTOBJIEHO KOCHWHIILI I
JiHIAKHN, AKUMU THU KOPUCTYEIICA Ha YPOKax.

OcHOBHOIO 00UHUUYEI0 BUMIDIOBAHHA 008HCUHU € memp (Mm).
3aCTOCOBYIOTH TAaKOK ¥ iHIIL OOWHUIIL BUMipiOBaHHS, OiJIbIITi
abo MeHIITi 3a MeTp, HaIPUKJIAJ KijomeTp (KM), cCAaHTUMETD (CM),
Misrimerp (Mmm). Tobi Bake Bigomo, 1110 1 KM = 1000 M, 1 m =100 cwm,
alcm =10 mm.

Ko:xue Tisio mae 06’em. 1le Beauunza Gyab-AKOTO Tija B I0-
BXKUHY, IIIUPUHY ¥ BUCOTY, BUMIpAHA B KYOIUHUX OJWHUIIAX.
To6To 06’eM Tijla BUMIPIOIOTH y mempax kyGiunux (mM3), a6o
nimpax (1), a TaKOK y canmumempax kKybiunux (cm3), a6o
mininimpax (v). Oraxe, 1 M3 = 1000 1, 1 1 = 1000 M, ado
1000 cm3.

O0’em Tijia TPAMOKYTHOI abo mpaBUJIBHOI (hopMU, HAIIPU-
KJIaJ KapTOHHOI KOPOOKM, BUBHAYAIOTH TaK:

1) cmouaTKy BUMipIOIOTH AOBXKUHY, IIIUPUHY ¥ BUCOTY TiJja;
2) TOTiM mepeMHOXKYIOTh 3HAUEeHHSA OJepP:KaHUX BUMIipiB.
0O6’em Tina HempaBUJIBHOI (hopMU (HAIIPUKJIAM, KAPTOILINHU)
MOKHA BUSHAYUTH 3a 00’€MOM BUTiCHeHOI HUM Bomu (Maui. 13).
3po3ymiTu 1e ToOi ZOIIOMOKe TaKWil HOCJia. Y MipHUHA cTaKaH

Man. 12. ETanoH JOBXuHU — MeTpP
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Man. 13. BusHavyeHHs o6’emy KapTONuMHU

HayteMo 500 MJ1 Bogu ii 00epeskHO 3aHYPUMO KapTOIJINHY ce-
penuix posmipiB. Ha mamionky 13 BugHO, III0 BoJA B CTaKaHi
migaanaca 1o mogiaxku 620 M. O6umcanMo pisHUIIO 00’ €MiB:
620 ma — 500 ma = 120 ma. 3HalgeHa PisHUNA i € 00’eMoOM
kapromanuu. Ockinbku 1 Ma mopiBHIoe 1 cM®, To 06’eM Kap-
TOIJIMHU cTaHOBUTH 120 cmS.

Tu B:Ke 3HAEII, ITI0 JIJIA BUMipIOBaHHSA MacHu Tijia BUKOPHUC-
TOBYIOTH Pi3HOMaHITHI Tepesdu. IIpoliec 3BasKkyBaHHSA Ha Tepe-
3axX — Ile IIOPiBHAHHS MAacCH Tija 3 Macoio eTaJioHA. EmaJionom
macu € rinozpam. Toxx oOunHuus 8UMIPIOBAHHA MaACU — KiNO-
epam (xr). Takoxx Macy BuUMipioloTh TOHHaMu (T) i rpama-
mu (r); 1 7= 1000 xr; 1 xr = 1000 r.

Or:xe, X0u OM IKUM TijIO OYJIO — BEJIMKUM YU MAaJIM, BayK-
KMM YU JIeTKUM, — MOr0 MOKHA BUMIDATHU 1 IIOPIBHATHU 3 iH-
MU TijiamMu 3a GOPMOI0, po3MipamMu, 00’€MOM, MacoIo.

5 MNigcymku

& Tina — yce XvBe i1 HEXUBE, LLIO CTBOPWUNA NpUpoaa i nioguHa.

& OCHOBHMMW XapaKTEPUCTMKAMM Tifl € MiHiNHI po3mipy (AOBXMHA, WMPUHA,
BMUcoTa), opma, o6’eM, maca.

& BuMipaTy — 03Ha4Yae NopiBHATM 3 €TANIOHOM.

& KoxxHa xapakTepuctuka Tifia Mae NeBHi OAUHNLI BUMIpIOBaHHS.
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g CTopiHKka npupoaoaocnigHuKa

lMpakmu4Ha po6oma. BumiptoBaHHAA Macu 1 po3MmipiB pisHuUX Tin.
Mema: BupobuTin BMiHHS BUMIpOBaT Macy 1 po3Mipu Tin NpaBubHOI 1 He-
npaBusbHOT hopmu.

O6nadHaHHs: TyMKa NpsMOKYTHOT chopMuU, MiHilKa, MipHUIA nocyd, Tepesu,
BaXKu, BoAa.

3aedaHHs 1. 3a 4ONOMOrOK MiHIVKU BUMIPAA OOBXUHY, LUMPUHY Ta BUCOTY
rymku. Pe3ynstati BUMIiptoBaHb 3anuiuun B 30LWIMUT. [epeMHOoX ofepkaHi 3Ha-
YEHHS, | TV BU3Ha4MLL 06’eM ryMKM.

3aedaHHs 2.3a JONOMOroK TepesiB i BaXKiB BUMips Macy rymku. Pesynb-
TaTu BUMIpIOBaHb 3amnuLum B 30LLKT.

3aedaHHs 3* BnsHay 06’eM rymku, 3aHypuBLUM Ti B MipHUIA NOCY 3 BOOOH.
Pesynstaty BUMiptoBaHb 3anvwm B 30WKT. [lepekoHarcs, wo o6’emu, otpu-
MaHi B pe3ynesraTi BUMiptoBaHb 1 i 3, oAHaKoBI.

3aedaHHs 4* 3Bax i BUMipAN 06’eM Tina HenpasunbHOI oopMu (Hanpu-
Knag, cnueu, LMbynuHm). Pesynstatv BUMIpIOBaHb 3anuLlmn B 30LUMT.
3pobu eucHoeok, daewu 6idnoeidi Ha 3anMumMaHHsA:

AK BMMIpOIOTE Macy 1M po3Mipy Tin NpaBuibHOI Ta HenpaBWUnbHOI dop-
MU? FAK 3a 4ONOMOrOK MiHIMHUX PO3MIpiB MOXHa BU3HAYNTU OB’€M ryMKun?
Aki 3HaHHS 3 NpMpoAO3HaBCTBa 4OMNOMOMMM TOGI BU3HAUMTU Macy i ob’em:
a) rymku; 6) Tina HenpasunbHOI hopmn?

"

CTopiHKa e uUTa
\’_"__ P pya

Aka Kynbka Bax4ya i yomy? [Moknagemo Ha pi3Hi Wanbku TepesiB 3anis-
Hy | AepeB’sHy KynbKu OOHaKOBMX PO3MipiB. Tepe3n BuiayTb 3 piBHOBaru.
LWanbka i3 3ani3HO0 KynbKOK ONyCTUTLCS, a 3 AepeB’sHo nigHimeTbes. Lle
O3Hauae, Lo 3ani3Ha Kyrnbka Baxya 3a aepes’sHy. Lle noscH0eTbCS pi3HOO
2ycmuHoro 3ani3a i gepeBuHU. OOMHULI BUMIPIOBaHHS FYCTUHU — Kinorpam
Ha MeTp KybiuHuii (kr/m3) abo rpam Ha caHTUMeTp KyGidHwmit (r/cmd). LLo6 06-
YNCNUTU FYCTUHY, NOTPIOHO 3HAYEHHSA MacK Tina NogiNUTU Ha 3HaYeHHsI Noro
06’emy. Hanpuknag, 3Hatoum o6’em kapTtonnuHu (Man. 13), MoxHa obuncnu-
TW 1T ryCTUHyY. [INs LbOro KapTOMnMHY NOTPIGHO 3BaXMTN 1 BUMIPSIHY B rpamax
BENUYMHY Macy NoainuTu Ha 06’em, To6To Ha 120 cmd.

<> [epeBip CBOI 3HAHHA

—
1. HaBeav npuknaam Tin, WO OTOUYIOTb NIIOANHY: @) NPUPOLHNX; 6) PYKOTBOPHUX.
2. o € 3anBMM Yy nepeniky: 3a€Lb, ropa, COHALLHUK, LiyKa?

3. 3a Koo 03HaKO YKITaAeHo Nepernik Tif: TENeBi3op, oniBeLib, aBTOMObGINb, neHan?

4. Ha3su Bigomi T06i XapakTepUCTUKU TiN i OQUHNLL IXHBOrO BUMIPHOBaHHS.

5. Onunwwm oniseup 3a TakMM NriaHOM: 1) TiNO XMBOT YY1 HEXUBOI MPUPOAN; 2) HaNEeXNTb
00 NPUPOAHUX YN PYKOTBOPHMX Tif; 3) Ma€ NpaBuibHYy Yn HenpasuibHy opmy.
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Bumipsan i nopiBHAN 3piCT uneHiB TBOEI poanHWU. PesynbstaTi BUMIpHOBaHHSA ‘i(;ii.@,
3anuLin B 30LUNT. ;




Yci tina KuBOI ¥ HEXXKMBOI NPUPOAM: TBAPUHM 1 POCIMHMU,
Comnre i Micanp, yCciaaki npuaaay i IpucTpoi — CKJIAZAIOTHCA 3
peuoBuH. IligpyyHUK, 3a AKUM TH HABYAEIIICSH, TEXX CKJIATAETD-
csa 3 peuoBmH. OpraHisam JIIOAWHU TAaKOMK CKJIAJAETHCA 3 PEUO-
BUH. PeuoBUH HaA3BUUYaANHO OaraTo, i BOHM Ay’Ke PisHOMAaHIiTHI.

Peuosunoro MU HA3WBATUMEMO BCe Te, IO BXOAUTH M0
CKJIAYy TiJ.

* Yoro Oiaplie — TiJ Y4 PeYOBMH

Posraans mamoHOK 14. 300paskeHl HAa HbOMY TiJjla — CHi-
JKUHKa, KpUra, Kpamjii pocu — YTBOPUJUCS 3 OAHi€l peuoBU-
HU — BOAU. 3 PEUOBUHU, AKA HABWBAETHCA AJTIOMiHi€M, BUTO-
TOBJAIOTH APIiT, KYXOHHUI IOCYJ, MiCTKOCTi Iy 30epiranHsa
iHIIUX PEYOBUH, OOTOPTKU IMOKOJIAAHUX IIJIUTOK TOINo. Bi-
JUi i COJTOAKUN Ha CMaK IIYKOp TOOi BijoMuii y BUTJIAML IIic-
Ky, padinany uu nyapu. HaBemeHi nmpurJgagm cBigyaTh IPO
Te, 1110 3 OJHiel PeYOBMHM MOXKYTh YTBOPIOBATUCA PidHi TiJja.

Man. 14. 'pag (1), cHi>xxuHKKM (2), cHir i kpura (3), poca (4)



Ha wmamoHKYy 15 300paskeHO CKJIAHKY 3 BOIOI0, KIUICHe-
By MOAYIIKY (TOOTO HAIlOBHEHY KKMCHEM), CTEapPHHOBI CBIiUKH.
PeuoBunu — Boja, KuceHb, CTeapuMH — MalOTh PI3HUM CTaH.
Horo Imie HA3MBAIOTH A2ZPE2AMHULL CMAH PewO6UHU. Y BOIU —
pidkuil arperaTHUl CTaH, y KUCHIO — 2a3yéamuil, y CTeapuHy —
meepduil.

* YoMy 3a OTHAKOBUX YMOB PEYOBHHU MAIOTh Pi3HUM

KokHa peuoBMHA CKJIAMAEThCA i3 YACTUHOK OY:KEe MaJIUX
po3mipiB. ArperaTHuii CTaH PEeYOBMHU 3aJIEKUTh BiJ BimcrTa-
Hi Mixk HuMU. T8epduil azpecamHuuil cmaH MalOTh PEYOBUHH,
YaCTUHKMU AKUX AysKe OJM3bKO PO3TalIOBaHi OogHA IO OZHOIL
Ta MIIIHO 3B’A3aHi MiX c000I0, a TOMY IIepeMiIllyBaTUCSA He
MOXKYTh (Masi. 16, a). IIpukaagamMm TakuX PEUYOBUH € 3aJi30,
BYTJIEIlb, IIYKOP, KYXOHHA ClJb.

B inmux peuoBmHax, HaBIAKM, YaCTUHKN PEYOBMHU 3B’ sI3aHi
caabko i Bigcrami misk HuMu Oinbimi. Ile mae smory uyacTuHKaM
TepeMiItyBaTucsa ogHa BigHOCHO omgHOl (Masi. 16, 6). Takwuit cTan
pevoBUH JicTaB Ha3By pidkuil azpezamnuii cman. Bin Biactu-
BUU 0JIi1, BOAL 3a KiMHATHOI TeMIIepaTypu.

Y easyeamux pedyoBUHAX BiICTaHI Mi)K YaCTMHKAMU B TUCAYL
pasiB OiJIbIIIi, HidK y pigfuHAxX i THM OiJbIlle TBEPAUX PEUOBUHAX.
Tomy yacTMHKU TasiB BLIBHO PYyXalOThCA 1 MEPEMIITYIOThCA Ha
3HauHi Bigcrami (Mmas. 16, B). ¥ 1IbOoMy IIepeKOHYE PyX IOBIiTPH,
sAKe CKJIQIae€ThCA 3 KIJIbKOX ra3yBaTUX PEUOBUH.

Qe
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Man. 16. Cxemu arperaTHUX CTaHiB pe4OBUHN:
TBEPOUN (a), pigkui (6), rasysaTtuii (B)

BigminzocTi B arperaTHoOMy CTaHi PeYOBMH IT03HAYAIOTHCA Ha
BJacTuBOCTAX Tij. TBepai Tina, HampuKJan I'Bi3TOK UYMW CTijenb,
36epiramTh opmy Ta 06’eM.

Pinuuu 30epiraiors 00’em, asie He 306epirarots opmu. Pi-
JUHAM BJaCcTHBa TeKydicTh. ToMy BoHM HaOyBaiOTh (DOPMU IIO-
CYIVHU, V AKY 1X HAJIUJIU.

Tobi Bimomo, 110 mOBiTps — Ie cywmimn rasis. I'asu He 306e-
piratoTh popMu i 3aiiMaioTh yBech HamaHuii iMm o0’em. Taxk,
moBiTpsaA HabyBae (popMU HAIIOBHEHOI HUM KyJabKu (Maj. 17).

« ki isuuHi BJIacTUBOCTI MalOTh PEUOBHMHU

Posrasaemo ¢isuuHi BIacTuBOCTI BitoMux T00i peuoBUH —
BOJIUY, aJIIOMiHiIO, IIYKpPY (caxaposmn).

Boma 6OesbapBHa, mpos3opa, 0e3 zamaxy i cmaky (AKIIO
He MiCcTUTh OOMIIlIOK). 3a 3BUUYAWUHUX YMOB I PEUOBU-
Ha pimka, 3a temmneparypu HuxK4de 0 °C — TBepma, a BHUIIe
100 °C — rasomonibua.

AnfomiHINT — pedyoBHHA CPiOJISACTO-CipOTro KOJILOPY, HEIIPO30-
pa, 6e3 3amaxy, Mae OJIMCK. 3a 3BUUYAailHUX YMOB IIe TBEP/A PeUo-

¥

Man. 17. oBiTPsiHI KynNbKK Pi3HOT hopmu
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BUHA (PiIKUM aJIIOMiHilI cTae, AKIIO MOro HArpPiTH OO TeMIlepa-
Typu 6sm3bK0 700 °C). AirtoMiHiTT HE PO3UMHAETHCA Y BOIL, TOMY
MOro BUKOPUCTOBYIOTH JIJIA BUTOTOBJIEHHS MICTKOCTEN IJIS BOIU.

IIyxkop, abo caxaposa, — peuoBmHa 0iJIOTO KOJILOPY, He-
IIpo30opa, COJIOAKA Ha cMaK, 0e3 zamaxy. Ilsa peuoBuHa mobpe
POBUUHSAETHLCA Y BOJI.

HaBeneHni xapakTepucCTUKU: KO.Jip, npo3opicmbv, cMak, 3a-
nax, 3damuicmov po3yunamucsa y 600i, 30epicamu abo He 30e-
picamu ¢opmy i 06’em ma Oeaxi iHWi — € (i3utHUMU 6aacC-
mueocmamu pe1oGuH.

% Nigcymkun

@& Tina Xu1BOI i HEXXMBOI NPUPOAY CKNafaTbLCHA 3 PEYOBUH.

& Tiny npupogi 6inbLue, HiXX pe4OBUH.

& PeuoBMHM MOXYTb NepebyBaTy B TBEPAOMY, PiaKOMY i rasyBaTomy arperat-
HMX CTaHax.

& ArperaTHuii CTaH Pe4OBUHM 3YMOBIIEHUIA Pi3HOK BiACTAHHIO MK YacTUHKa-
MW, 3 SIKUX CKNaJaeTbCs PEYOBUHA.

& DisnyHMMKM BNACTMBOCTSIMU PEYOBMH € KOMip, NPO30PiCTb, CMak, 3anax, 3aat-
HICTb PO34MHATUCA Yy BOAi, 36epiratn abo He 36epiratn hopmy i 06’em.

CTopiHKka npupoaoaocnigHuKa

BukoHan 3aBgaHHS.

3aedaHHsa 1. 3'Acyn, AKi pevyOBMHM BUKOPUCTOBYIOTL TBOI MaMa i 6abycs
nig Yac npurotyBaHHs Ki. Onuwm Kinbka 3 HUX 3a Takum nnadom: 1) arperat-
HUI CcTaH; 2) konip; 3) NPo30picTb; 4) 3anax; 5) 3gaTHICTb PO3YMHATUCA Y BOAI.
3aedaHHsa 2. 3’'Acyn, SKi Tina BUKOPUCTOBYHOTb TBOI TaTO i A4iAYCb Y MOBCSK-
OeHHomy XuTTi. lNMouikaBcs, 3 AKUX PEYOBUH X BUTOTOBMEHO.

. .
CTOpIHKa epygouTta
A

Yn mMoKHa 3MiHUTKM arperaTHMM ctaH pevoBuHU? LL|06 BignoBicTM Ha Le
3anuTaHHs, BUKOHaeMo gocnig (man. 18). Hannemo Boay y bopmy ang nbo-
Ay i noctaBuMoO B MOpO3unbHy kamepy. Boga nepetrBoputbea Ha nig. Hicta-
HEMO YTBOpPEHI LUMaToYKkn nbody (1) i HarpieMo iX 4O NOBHOMO TaHEHHSA (2).
MpoooBXMMO HarpiBaHHs. Yepes gesiknin yac Boga novnHae Kunitm 1M suna-
poByBaTUcs. BoasiHy napy nerko BUSBUTW, NOTPUMAaBLUN XONOAHWUIA MeTarne-
BUM UM CKMNSHUI NPEeaMET Hag oTBOpPOM nocyauHm (3). Big 3iTkHeHHS 3 1oro
XOMNOAHO MOBEPXHE BOASHA Napa OXOSIOMXKYETLCS | 3HOBY NepeTBOPHOETb-
csl Ha Boay, TO6TO HabyBae piAKOro arperaTHoOro CTaHy.

OTxXe, MM cnocTepiranu 3a 3miHOK arperaTHoOro craHy Bogu. NogibHi amiHu
BiAOyBaloTbCS 3 BOAOHK i B Npupogi. Tomy B npupoai Boga nepebysae y Tpbox
arperaTtHuUX CTaHax.



Man. 18. Nepexig Boan 3 0gHOro arperaTHoro CTaHy B iHLLWN

¢ Hasedu sidomi mobi npuknadu min npupodu 3 pisHUM agpe2amHuM cmaHoMm
eolu.

HaBiTb y NoBiTpi, AkKMM M1 OMxaemo, € BogsHa napa. lNpuragamn, sk XonogHoi
nopu BikHa «MiTHIIOTb» (BKPUBAKOTLCA Kpanenbkamu Boau).

P-4 MepeBip cBOI 3HaHHA
i

. HaBegu npuknagu pisHUX Tifl, BUTOTOBIEHUX 3 OAHIET PEYOBUHU.

. MosicHn npuymHy GaraTomaHiTHOCTI Tin.

. HasBu arperatHi cTaHu pedoBMHM | HaBean nNpuknagu.

. MNosicHM BigMIHHICTb MiX TBEPAUM, PIOKAM | radyBaTMM CTaHaMN PEYOBUHN.

. Hassu BnactusocTi TBepanX Tin, piauH i rasie.

. 3a gknMx yMOB BOAa NepPETBOPKOETLCS Ha fig, Nig — Ha Body, BOAa — Ha BOASAHY
napy, a BoasiHa napa — 3HOBY Ha piguHy?

Qapwn =

ATOMMU I XIMIYHI EJIEMEHTH. MOJIERY JIN

Tu B)Ke 3Haerl, i3 yoro yTBopeHi Bci Tina. IlpaBuibHO,
3 PeYoBHWH. A i3 YOro CKJIAJAIOTHCA PEUOBUHU?

CBoepigHum 6ydigenvHum mamepiaiom peio8uH € amomu.

Yueni moBesm, II0 aToMH MalOTh AyKe MmaJi posmipm. Tax,

y KpamiIli, IocTaBJIeHilI Ha mnamepi rpaiToBUM CTPUIKHEM
OJIiBIIAA, aTOMiB OijIbIlle, HijK 3ipOK Ha HiuHOMY HEOi.

Aromu 6yBaroTh pisHuX BuAiB. Huni Bigomo monan 100 Bu-

\}fﬂ IiB aToOMiB, IO BiApidHAIOTHLCA MiK co00i0 OymoBoio. IIpuuo-
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MYy aTOMM OJHOTO BHAY MOMKYTh BXOIUTH OO CKJIAAYy PiZHUX
peuoBuH. Hanpukaan, ogHi 1 Ti camMi BUJIM aTOMiB BXOAATH
0 CKJIAny 1 IIYKpY, i oJii.

« XimiuHa a30yka

Amomu 00H020 6udy HA3UBANMb XIMIYHUM eleMeHMmOoM.
BaxxawmBo, 110 aToMm OZHOTO BUAY MAalOTh OJHAKOBY OYIOBY
He3aJIeKHO BiJ TOro, M0 CKJIAAy AKOI PeYOBMHU BOHU BXO-
IATh.

Ak i OykBu andaBiTy, KOXKHUN XiMiUYHUI eJIeMeHT Ma€
CBOIO HA3BY i NMMChMOBEe MO3HAUYEHHA, sSKe Ha3UBAIOTh XiMiu-
HuM cumeosom. ¥ TabJUIli HaBeJeHO Ha3BU, CUMBOJIN I BU-
MOBY CHUMBOJIIB JeAKuX XimMiuHux esemenTiB. To0i mocTaTHBO
3amam’ATaTy ABA—TPU 3 HUX.

HasBa ximiyHoOro XiMiYHUIA CUMBON BumoBa ximiuHoro
enieMeHTa cumBona
lgporeH H auwl
OkcureH O (o]
Kap6oH C Le
HiTporeH N eH
Cwuniuin Si cuniuin
®epym Fe depym
AnoMmiHin Al arntomiHin

Y Tabiuili He BUIIAAKOBO HaBeleHo 7 eaemeHTiB. Cuimin,
Oxcuren, @epym, ATOMiHil — Ie eJJeMeHTH-PeKOPACMEHH 3a
nomupeHHAM Ha 3emui. Aromu Oxcureny, Hirporemy, Kap-
O0ony, l'imporeHy HaWmomupeHimii B Tijlax KHUBOI HPUPOIU.
A 1mie T'igporen — ocHoBHUI XiMiuHN ejeMeHT COHILSA.

3a JOIIOMOTroI0 XiMiUHMX CMMBOJIIB MO3HAUYAIOTh CKJajl pe-
YOBUH TaK CaMoO, SIK 3 JiTep a30yKu 3aIlnCylOTh CJIOBA.

AToMU MOXKYTBH CHIOJIydaTHCSA MiK c000I0 ¥ yTBOPIOBATU
moJsiekyan (mas. 19). BaraTto peyoBUWH CKJIAZalOTLCA caMe 3
MOJIEKYJI, HaIpUKJaJ BOJA, BOJEeHb, KUCEHb.

Monexyna — ye HalimeHWa YACMUHKA PELOBUHU, UL0 MAE
il eracmusocmi. Qs
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Monekyna Monekyna
H H KVCHIO BOJHIO
4 4 ‘ % H,
@)
O a ? 6

Man. 19. YmoBHe 306paxeHHsa atomiB OkcureHy, ligporeny (a)
Ta MOMEKYN KMUCHIO i BoAHtO (6)

Cxemy yTBOpeHHs 3 aToMiB I'izporeny Ta OKcureHy MoJieKy.JI
BOIM, a 3 HUX — PEUOBMHH Ta Tija 300parkeH0 Ha MajdioHKYy 20.

Ot:xe, Temep TU 3HAEI, IO B YTBOPEHHI MOJIEKYJ O0epyTh
y4acTb aTOMM.

YueHi goBeiu, 1110 MOJIEKYJIU Tepe0yBalOTh y 0e31epepBHO-
my pyci. Koau, mamooun akBapeJsaio, TH IPOMUBAEII IIiTOY-
Ky B CKJIAHIII 3 BOJOIO, TO BOHA HAOyBae KOJbOPY aKBapesb-
Hoi (papObu. Toit camuii pes3yabTaT MOYKHA OTPHUMATH, SKIIO
akBapeJbHy (papOy IIOMIiCTHTH Ha JHO CKJISHKMN 3 BOJOIO i
3aJIMINUTHU Ha MeBHUI yac. Pyxaiouuch, MojeKyau (papobu 3a-
MOBHATH IIPOMIKKU M1)K MOJIEKYyJaMU BOAU, i BoJa B CKJIAHIIL
sdabapButhbca (man. 21). Ile aBuine gicrano Ha3By dugya3ii.

3HauHO IIBHUAIE 1u(y3ia BinOyBaeThcA B rasax, ajiske Bijgcra-
Hi Mixk MoJsieKysaamu Habararto Oinbmri. (Ilpuramait, uu mIBUIKO
MIOIITMPIOIOTLCS 3alaxX’ OCBiKyBauiB MOBIiTpPsA, mapdymiB TOII0.)

Y TBepaux Timax au@ysisg Tex BigOyBaeThCs, ajie OYiKe
MHOBLJIBHO.

9.
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ATOMU Monekynun Pe4yoBuHa Tino

Man. 20. Cxema yTBOpPEHHSI MOMNEKyn BOAU, @ 3 HUX — PEYOBUHM Ta Tina



Man. 21. Ondysia B pignHax

ﬁ MNigcymMku

& PeyoBMHM YTBOPHOKOTLCS 3 aTOMIB, PO3MipW SIKUX HaA3BUYaANHO Mari.

& XiMiYHMI enemMeHT — CyKymnHiCTb aToMiB ogHoro Buay. KoxHuii Bug atomis
Ma€ CBOE MO3HAYEHHS — XiMiYHUI CUMBOI.

& Monekynu — HalMeHLUI YaCTUHKM PEYOBMHMU, WO MatoTb ii BnactueocTi. Mo-
nekynu nepebyBatoTb y NOCTIMHOMY pYCi.

& [ndysia — sBuMLLEe NPOHUKHEHHS (MOLUMPEHHS1) YAaCTUHOK OAHIET PEYOBUHU
MK YaCTUHKaMU iHLIOT.

itf CTtopiHKka npupoagoaocnigHuka

BukoHan yaoma pgocnia. [1nsa uboro To6i 3HapobnaTteca ABi Tapinku, Boga.
[MocTaB Tapinkm Ha OCBITNIEHE COHLEM MNiABIKOHHSA. Hanuim y KOXHY 3 HMX No
OBi cTonoBi Noxku Bogu. Ons ogHiei Tapinkm 3pobu TiHb. CnocTepiran 3a
3MEHLLUEHHAM BMICTY BOAM B 000X Tapinkax.

Pesynbratv cnocTepeeHHs 3anvium B 30WNT. Y AKiN 3 Tapinok BoAa wseuille
nepewLunia 3 pigKoro arperatHoro ctaHy B ra3onogioHuin? MNosacHu Yomy.

{\ MepeBip cBOI 3HaHHA

1. I3 Yoro cknagatTbCa PEYOBUHUT?

2. Yum nogibHi atoMu ogHoro Buay?

3. HaBeawn npuknaam HannowwmMpeHiWnx y npupoai XiMiYH1UX enemMeHTIB.
4. lllo Take MOMneKynu i YAM BOHU BiApPI3HAOTLCA Big aTOMiB?

5. MosicHn npuunHn gudpysii. Aki ocobnueocTi Andy3ii B rasax, piguHax
i TBEpANX Tinax?
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%\77 PISHOMAHITHICTD PEHOBHH.
IIOHATT 11PO ITPOCTI TA CKJAIHI,
HEOPI'AHIYHI TA OPTAHIYHI PEYHOBUHHU

PeuoBuH icuye my:xe O6arato. SIKIIo XiMiYHMX eJIeMEHTiB
MMOHAJ CTO, TO peuoBuH — moHan 10 minbiionis! II[o6 moser-
IMUTY BUBUEHHA 1 BUKOPUCTAHHSA PEYOBUH, 1X MOMIJISAIOTH Ha
rpynu (KJaacudikyoTh).

» JIKi pedyoBUHHU BiTHOCATH 10 MPOCTHUX

PeuoBunu nofinaioTs HA npocmi Ta ckaadHi. Po3raauemo
MIPpUKJIAAM TAaKUX PEUOBUH: BYTJIEI[l0, 3aJjisa, KUCHIO. Byr-
Jerb yrBopeHmit aromamu Kapb6omy. 3 HBOTO BUTOTOBJISIOTH
rpagiToBi CTpUIKHI OJIiBIiB. 3ajiz0, 3 AKOro 3pO0JIEHO IIBAX,
ckJamaeTbeca 3 aromiB @epymy. Ili Tina, a oTike, I peyoBU-
HU, 3 IKNX BOHM YTBOPEHi, Tu OaumB He pa3. Kucenr mu He
0aummo, ajie Moro Hectauy BiguyBaemo Bimpasy. Ila peuoBuHa
CKJIaaeThbCA 3 MOJIEKYJ KHUCHIO, YTBOpeHUX atromamu OKcH-
TeHy.

Kosxcna 3 posensHymux pewosuH ymeopeHa amomamiu o0-
H020 XimiuHoz0 enemenma. I'padit yrBOpoOoTh aTomu Kap-
0oHy, 3aJyi30 — atromu Pepymy, KuceHb — aromu OKcUTeHY.
Takl pe4oBUHU Ha3WBAIOTh NPOCMUMU.

Moseryiu aeaAKUX IMIPOCTUX PEUYOBUH CKJIAMAIOTHCA 3 KiJIb-
Kox artomiB. Hampukmaan, MoJeKkyja BOISHIO CKJIALAETHCS 3
nBox aromiB I'imporeHy, MoJieKyJia KHMCHIO — 3 JBOX aTOMIiB
Oxrcureny. Ta He3Bakaluu Ha Ie, BOHU 3aJUINAIOTHCS IIPO-
CTUMHU PEUOBHMHAMMU, 00 iXHi MOJIEKYJM YTBOPUJIN aTOMHU OJ-
HOT'O XiMIiUHOIO ejieMeHTaA.

Pevyosunu, ymeopeni 3 amomie 060x i Oinvuie XiMidtHUX
esemenmis, Ha3usarwmv ckaadhHumu. Hampuriaan, KokKHa
MOJIeKYyJa BOAU MicTUTh ABa atoMu ['igporeHy ta oguH aToM
Oxcurerny (main. 22). Ii ckiajg IO3HAYAIOTH 3aIIMCOM H,0,
SAKUU UUTAETHCA «alll-gBa-0».

[HImMIMM TpUKJIagOM CKJIAIHUX PEUOBUH € BYTJIEKUCJIUI r'as.
Horo BUANXAIOTH yCi *KUBi OpraHisMu, a poCJaMHAM BiH ITOTPi-
O0eH ada KuBJeHHA. MoOJIeKyJly BYTJIEKMCJIOTO ra3y YTBOPEHO
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Man. 22. YmoBHe 306paxeHHs1 atomiB igporeHy
n OkcureHy (a) i monekynu Boau (6)

H-0

omuuM atomoM Kapbony i mBoma aromamu Oxcureny. Ileit
CKJaJ MOJeKyau BinoOpaxkaiors samucom CO,, AKuii uyura-
€TBCS «I[e-0-IBa».

YueHi goBeJiu, 1110 ATOMU PiBHUX XiMIUHUX €JIeMEeHTiB 31aT-
Hi cIoJIydyaTHCSa OAWH 3 OJHUM Yy Pi3HIN K1JIBKOCTL Ta MOCJI1IOB-
HocTi. ITogi6bHO 0 TOrO, AK y MOBi CIIOMyUYeHHSIM OYKB YTBO-
PIOETHCS PO3MAITTSA CJIIB, CIOJYUYEHHAM PI3HMX aTOMiB Ta B
pisHi#l KinbKocTi yTBOpmMJIOoCcsa moHax 10 MinbHOHIB PeYOBUH.
OToK CKJIIAOHUX PEYOBHUH iCHYE 3HAUHO OiJIbIlle, HijK IIPOCTHUX.

PosrissabMoO I1e pas MaJloHOK 22, i mobaummo, IO MOJe-
KyJa BOAM CKJIaZaeThcsa 3 060ox atomiB I'imporeny Tta o0Hozo
aroma Oxcureny. 3 TaKMX CaMHX aTOMIB CKJIAJAa€ThCsS i pe-
YyoBMHA TiJPOreH IIePOKCHUOY, IIPOTe BOHA MAa€ 30BCIM iHIITi
BJIACTUBOCTi, HiKX Boja. Hampuksaan, rigporeH IepoKCcUIY
mae Buiny Ha 50 °C TeMmmeparypy KHIIIHHSA, Ma€ 3He3apaky-
BaJIbHI BjaacTuBocTi. JogHa anTeuka He 00XOAUTHCSA 0€3 HbO-
ro, ajke PO3UMHOM Ili€l PeUYOBMHU 3 HA3BOIO «IIEePEeKHC BOJ-
HIO» O0OpPOOJISIOTH PaHKH, IMO0 BOHU HIBHAINe roiamcsa. Taxi
BiAMiHHI BiJf BOAM BJIACTHUBOCTI IEepPeKNCy BOJIHIO 3YMOBJIEHi
BigMiHmHOCTAMM B OyZOBi oro MoJeKyau. AmKe MoJeKyJa
I[iel peyoBUMHU CKJIaZAEThCA 3 080x aTroMiB I'imporeny i deox
aromiB Oxkcureny (maju. 23).

Monekyna H,0,
rigporeH -
nepokcuay

Monekyna
BOOM

H,O a 6

Man. 23. lNopiBHSAHHA cknagy Mornekynu soau (a) ‘n(:q@,
i Mmonekynu rigporeH nepokcugy (6) N g



PeuoBuHU NOAINAIOTH, TAKOXK HA OP2AHIYHI I HEOPZAHIYHI.

ITo ckyi1any BCiX opzanitHUX pew106uH BXoaATh aToMu Kap-
O6omny 1 3asBmuaii I'izporeny. Tak, 3 HUX YTBOPEHi IPUPOTHUI
ras, peYoBMHU y CKJami HapTu. Y CKJami 6ararbox opramid-
HUX PEUOBUH MicTaATheA I1e ¥ atomm Okcureny. lle »xupw,
KpPOXMaJib, ITYKOpP, omeT Ta iHmri (maju. 24). Ilo craamgy BaK-
JUBUX IJA KUBUX iCTOT OLJIKiB, OKpPiM 3raJlaHMX eJIEMEHTIB,
000B’A3K0BO BxXoauTh HiTpores.

3BiIKM K Taka Ha3Ba — OpzaHiuHi pewosuHu? Yce my:xe
npocto. Ilepiri 3 HUX yUYeHI BUABUJIU B OopraHidamMax — Tijax
KUBO1 IIPUPOJH.

Man. 25. NpoaykTn xapvyBaHHS (a)
Ta npeameTun nobyTy (6) MICTATbL HeOPraHivHi pe4oBUHYK



Man. 26. Tina 3 opraHi4HMX pPe4YOBUH, SIKi CTBOpUIa ntognHa

PeuoBunu, m0 ckiaamgy AKUX He BXOOATh aromu KapOomny,
HajgeXaTb OO0 HeOP2aHiYHUX, AK-0T: BOJa, KUCEHb, 3aJi30.
Xoua medaki peuoBmHU, AKi micTATh aTromu KapOoHy, BimHO-
CcATh TexX Jo0 Heoprauiunumx. [Ipukiaagamm € ByIrJeKucaIuu
ras, MUTHA cojJa Ta Ile KiJIbKa PeYOBUH.

Ha masonky 25 tu O0auuin nmpurJgagu BupobiB 3 Heopra-
HIYHAX PEYOBUH. YCi Tijla IpUPOAU, 3a BUHATKOM TipChKUX
IOPiJ, MOBIiTPA i BOAM, CKJIAZAIOThCSA 3 OPraHiuYHUX PEUYOBUH.
Cepen HuUX HaUOiJbIIe BYIJIEBOAIB (HAIIPUKJIAL, TJIIOKO3U
i caxaposmu), KuUpPiB (HampukJaam, oJii), OinkiB (HampukrJIam,
O1JIOK KypsAYOro SHI).

Bararo opramiuHmxX pedyoBUH JIOAWHA CTBOpHJA caMa, Ha-
OPUKJaL IJIACTMACHU, TYMY, IOJIieTuJIeH. BoHN IIIMPOKO BUKO-
PHUCTOBYIOTHCS B MAIIMHO- Ta JiTaKOOyAyBaHHi, Iig dac cImo-
pyI:KeHHs OymiBesb i MOCTiB, a Tako:K y mooyTi (maj. 26).

5 MNigcymku

& PeyoBMHM NoainsoTb Ha NpocTi i cknagHi. MpocTi pe4oBUHU yTBOPIOKOTLCS 3
aToOMiB OOHOrO XiMiYHOro enemeHTa. CknagHi pe4oBMHM YTBOPHOKOTHCA 3 aTo-
MiB Pi3HMX XIMIYHNX ENTEMEHTIB.

& OpHieto 3 knacudgikadii pe4oBMH € MOAIN X Ha opraHivHi Ta HeopraHiyHi. Op-
raHiyHi pe4oBMHN 0BOB’A3KOBO MICTATL aToMu KapOoHy.

& Binku, Xnpu, Byrneesoam — XUTTEBO HEOOXiOHI MHOAVHI OpraHiuHi pe4oBUHMN.
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CTopiHKa npupoaoaocnigHuUKa

Hanuwun Haseu 4-5 Tin, wo Ttebe oTo4yoTb. 3’ACy 3a AOMOMOIOK Pi3HUX
axepen iHgopmadii, 3 AKMX PeYOBMH (OpraHiYHUX Y HeopraHiYHMX) BOHU
yTBOpeHi. Pe3ynsratn OoCnigXeHHS 3anuLlv B 30LLMT.

g

\/-""
bes3 atomiB KapGoHy He iCHye »0fHOT opraHivyHoi pedoBuHW. Tak, atomu Kap-
GoHy pa3om 3 atomamu igporeHy n OkcureHy BXogaTb 4O CKNnagy opraHivyHol
pevyoBUHN LyKpy, abo caxaposu. [puyomy 1 mMonekyna caxaposu cknaga-
eTbca 3 45 atomis. Cepeq HMX 12 atomiB Kap6oHy, 22 atomu NigporeHy Ta
11 atomiB OkcureHy. Y TomMy, WO B CKNagi LyKpy MicTaTbcst atomu KapboHy,
nepeKkoHye NpUropaHHsi LIyKpoBOro cupony. Kaptonns 4v m’saco, npuropatodu,
TaKkoX 0BBYrNIOTLCHA, HabyBalo4n YOPHOTO Korbopy. Lie € Aoka3om HasiBHOC-
Ti KapboHy B cknafi opraHiyHMx peyoBMH NPOAYKTIB Xap4yBaHHS.

CTopiHKa epyauTa

AN MNepeBip cBOi 3HAHHSA

——

. ki pe4oBMHN Ha3MBalOTb NpoCTMMKN? HaBeaw npuknagw.

. AKi pe4oBMHKN Ha3uBalOTb CKnagHuMn? Haseam npuknagu.

. MogcHn, yomy cknagHMx peyvoBuH BinbLue, HiXK NPOCTUX.

. HaBegu npuknagm opraHivyHMX i HEOpraHiyHMX peyvoBuUH. Ynm Bigpi3HAIOTLCA
Ui pe4yoBUHN?

5*. Iigrotym ycHe nMOBIAOMSIEHHA MNPO SKYCb PEYOBUHY, 1l BNAcTUBOCTI Ta

3aCTOCYyBaHHS.

HOON -

@8 IIOHATTA ITPO YHUCTI PEHOBUHU TA CYMIIII

Kpim mmogisty pe4uoBMH Ha IIPOCTi Ta CKJIAAHI, 1X TOALIAIOTE
e Ha yucmi pewosurnu i cymiwi (man. 27).

PevyosuHny, w0 He micmumbsv 0OMIUWOK IHWUX PELOBUH, HA-
3ueamb wucmoro. Y Hill MicTAThCA JuIlle Ti YaCTUHKU (MO-
JIeKyJu, aTOMHU), 3 AKUX BOHA YTBOPUJIACHA, a iHIIIUX YACTH-
HOK OyTu He Moke (Mmaja. 27, a, 0). Axum Ou cmocoboMm He
oJlep:KyBaJiI YNCTY PEUYOBUHY, Ae 0 y IPUPOJi BOHA He IIepe-
oyBaja, cKJajn ii JUIIaeThCad HE3MIHHUM, CTAJNM.

Ciig 3asHaumMTH, 1110 A0COJIIOTHO YMCTHUX PEUYOBUH HE iCHYE.
Y koicHiil pevosuni € neérna Kinvkicms domiwokr. Hanpukian,
TH Jo00pe 3HAEI TaKy PEYOBUHY, IK KyxoHHa cinb. Ile TBepaa
pedyoBHHA 0iJIOT0 KOJIBOPY, COJIOHA Ha CMaK, PO3YMHHA YV BOJI.
KyxonHa cinb, AKy MM KyIyeMO B MaraswHi, HpOmaeThCs
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Man. 27. Cxema yTBOPEHHS CyMillli (B) i3 YACTMX peyoBUH (a, 6)

y maukax 3 Hagnucamu «Cinab excrpa» Ta «Kam’aHa cinb»
(man. 28). [TocTaTHBO MOTJIAHYTH HA BMICT KOMKHOI CiIbHUY-
KM, 11100 Bimpasy K CKasaTu, [0 B KaM SHill COJIi ZOMIIIIOK
O6inpmre. I e gmificHo Tak, 00 eKCTPY AOOYBAIOTH JOJATKOBUM
OUUIIEHHAM KaM AHOI COJIi Biff HOMIIIOK iHITMX PEYOBUH.
IIpore moBHiCTIO TO30yTHUCA iHIITUX PEUOBUH yce OJHO He Bla-
€ThCA.

Y mpupozi Ta mobyTi 3HaUHO OijbIlle cywmirmiei, aHiK dwuc-
Tux peuoBuH. lloBiTps, I'PyHT, IrpaHiT, MOpPChKa BojJa — yce
Ile IPUKJIALU NPUupodnHux cymiueu.

« Ik mpuroryBaTH cymii

3MinryBaHHAM JABOX UM OiJbIlle YMCTUX PEUYOBUH MOJYKHA
MIPUTOTYyBaTU Oyab-aKy cywmimt (maj. 29). Poarasmemo mpum-
KJIaJ, IPUTOTYBaHHA CyMilli IMyKpy i 3amidHux omrypok. Ily-
Kop 0ij1oro KOJIbOPY i mJoOpe PO3UMHAETHCS Yy BOAi. 3aJizo B
IIOPOIIIKY TEMHO-CipOro KOJbOPY, i, HAlleBHO, T 3HAEII, IO
BOHO MAa€ BJIACTUBICTH IMMPUTATYBATUCA MarHiToM.

Man. 28. KyxoHHa Cinb — eKkcTpa i kaM’siHa
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Man. 29. Jocnig 3 po3dineHHsa cymiwi Lykpy i 3anisa

SMiIIaeMo 1m0 OAHIN YaiHil JIOMKIIL IIYKPY i 3a/Ii3HIX OIITYPOK.
Bigrenep me Oyme cyminr mykpy i 3amisa. ¥ Iifi cymirri € moJie-
KyJu IyKpy i aromu Pepymy. MoskHa Opatu pisHiI KigbKoCTi
onuiei Ta iHmroi pedoBwH. ¥ Oyab-IKOMY pasi 1e Oyne cymirr
IyKpy 1 3amisa. o iXHBOrO CKJIaAy BXOOUTUMYTh OAHI M Ti cami
CKJIaJIOBi YaCTMHKY 000X PEUYOBUH, X0Ya i B Pi3Hiil KiJIbKOCTi.

* Yu 30epirarorb pe4OBUHU CBOI BJIACTUBOCTI

IT106 3’sicyBaTu, un 30epiraroTh PeYOBUHU CBOI BJIACTUBOC-
Ti y cKJIQAl cyMiIli, BUKOHAEMO HOCJIiI.

Hocaio. Cywmim 1mykpy i 3aJlisHUX ONIYPOK BUCHUILIEMO
Ha apkym namnepy (maza. 29). IlizHecemo mo cymimii marsir.
3aJi3HiI ONIYPKU IPUTATHYTHCA OO MaAr”HiTy, a IIyKOp 3aJiu-
MINThCS Ha mamepi. I Mm 3HOBY mobGaummo Horo Oinmii Ko-
Jip. 3aj1i30 B CKJIA[l CyMillli He BTPATUJIO CBOEI BJIAaCTUBOCTI
pUTATyBaTUCA A0 MarHitTy. Ilykop Takosx 30epir cBiii Oimumit
KOoJip 1 TBepauii arperatHuii cran. IlomicTuMo 1mMykop y 1mo-
CYIUHY 3 BOLOI0. BiH JOoCHTH MIBUAKO POBUMHUTHCA. TOMXK 1 11
BJIACTUBICTh IIYKPY 30eperJacs.

Tax 3a ZOIIOMOrO0 AOCIigy Mu 3’dACyBaju, IO B CKJA;i
cymimri mykop i 3amizo 30epersiu cBoi BiaactuBocti. OTiKe, Y
ckaadi 0ydv-axkux cymiweil pewosuHu 306epizaromb C80L 8Jac-
mueocmi.

+ BukopucrtamHa cyminei

JIfonrHa IMUPOKO BUKOPHUCTOBYE CYMIIli B IIOBCAKIEHHOMY
skutTTi. Tak, AJId peMOHTY IPUMIiNIeHb I'OTYIOTh CYMIiIll IleMeH-

Ty i micky. ¥ BUPOOHUIITBI CKJia BUKOPHUCTOBYIOTH CYMIIII ITic-
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Ky, conu i kperigu. IIiryjku € CyMmiIlIIio peYyOBUHU 3 JIIKY-
BaJbLHUMU BJIACTUBOCTSIMU 1 peuoBUHUI-HaIlOBHIOBaua. Harriit
yall — Ile cyMiIll, BUTOTOBJIEHA 3 BOAU, IIYKPY M PEUOBUH, IO
HAIIHININ y BOAY 3 JIMCTKIB 4Yaio0 B Pe3yJIbTaTi MOro 3aBaplio-
BaHHA. [[o peui, cynl U1 KOMIOT — Iie TAKOXK CYMIIIIi.

Ny =

& Yucra peyoBuHa — peYOBUHA, O HE MICTUTb AOMILLIOK iHLUNX PEYOBUH.

& Cymiwi cknagarTbes 3 KiNbKOX YNCTUX PEYOBWH, CKNaj cyMillen Moxe ByTu
Pi3HUM.

& Y cknagi cymiwi pe4yoBuHK 36epiratoTb CBOI BMACTUBOCTI.

& Cymiwwi moxyTb nepebyBaTi B TBEpPAOMY, PiAKOMY Ta ra3yBaTOMy arperaTHux
CTaHax.

@& ICHYIOTb MPUPOAHI CyMiLLi Ta WTYYHI, Siki cCTBOpUNa NoanHa.

CTopiHKka npupoaoaocniaHuKa

BukoHal ydoma doc1id. Bnnue Temnepatypu Ha PO34YMHHICTb NOBITPA
y BoAi.
Ona pocnigy To6i 3Ha[obNATLCA CKNsiHA MOCYAMHA M XONo4Ha Boaa.

Habepwn xonogHoi Boan B Npo30py MNOCYAMHY, Hanpuknag CKMsiHKy, i no-
cTaB il Ha COHUi Yn B Tennomy micui. CnocTtepiran, g9k Yyepes Aesdkuii yac
Ha BHYTPILLHIN CTiHUI nocyauHu 3'aBnaTbCA nyxupui. Ix gosoni GaraTo,
i BOHM IyCTO po3TalwloBaHi. Lle nyxupui noBiTp4, wo nepebysano B CyMiLlli
3 BOAOL0, a Nif Yac HarpiBaHHs 4acTKOBO BUAINMNOCS.

Y pesynbTarti gocnigy Boanocsa 3'sacyBaTu, WO B XONOAHI BOAI NOBITps Ao-
Ope po3uuHsaeTbes. lig Yyac HarpiBaHHS TemnepaTtypa BOAWU MNiABULLYETb-
CH, @ PO34YMHHICTb NOBITPSA B Hil 3MEHLUYETLCS | BOHO MOYMHAE BUAINATUCS
y BUrNA4i nyxupuis.

OTxe, Uen gocnig AOBOAWUTb, WO TeMnepaTypa BNMBaE Ha PO3YUHHICTb
noBiTpA y BOAI.

.
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YMICT rasiB, WO BXOO4ATb A0 CKflagy MoBIiTpA, sike NoAnHa BOUXaE, i no-
BITPS, SIKe BOHa BUAMXAE, iICTOTHO BiApPi3HAETbCA. MU AnxaemMo nosiTpsaMm,
y 100 n gkoro mictuTbcsa nNpubnusHo 21 n kucHwo, 0,03 n Byrnekucnoro
rasy i 79 n asoty. Y nosiTpi, WO BUOMXAEMO, BMICT rasiB iHLMWA: KUCHIO
B HbOMY BXe 6nm3bko 16 n, Byrnekucnoro rasy — 5,03 n, azoty — 79 n.
Ak 6aynil, BMICT KUCHIO 3MEHLLUYETbCH, a30Ty 3anulaeTbCA HE3MIHHUM,
a BMICT Byrnekucrnoro rasy 36inbwyetbca y 167 pasis!
36inbLUeHHS BMICTY BYIfEKMUCIIOro rasy B NOBITPi HEraTMBHO NO3Ha4Ya€eTbCS
Ha camonouyTTi ntogen. OCb YHOMY Tak BaXKN1BO NPOBITPOBATU NPUMILLEH-
HS B LUKONIi Ta BOOMA.

CTopiHKa epyauTa
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. MepeBip CBOI 3HaHHSA
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1. [Jan BU3Ha4YeHHS YnMCTOI pevyoBUHN. HaBean npuknagn YnNcTnx pevyoBuH.

2. llo T™» 3Haew npo cknag i BNacTUBOCTI cymiwen? Bignosigb intoctpymn
npuknagamu.

3. Y akux arperaTHuX cTaHax Cymilli TpannsawTbes B Npupoai? Bignosigb npo-
iNOCTPYN NpuKknagamu.

4*, HaBegm sikomora GinbLue npukiagiB cyMillen, 4o cKnagy Skux BXOAWUTb BoAa.

CIIOCOBHU PO3IIJIEHHSA CYMIIIEN

K Mu Bike 3’sicyBasiM, KOXKHA PEYOBMHA B CKJIAJI CyMiIri
306epirae cBoi BiactuBocTi. Ile mae 3mory posmiisaTu cymimri
Ha okpeMi peuoBuHu. II[06 o3HaioMuTHCA 3i cmoco6amMu PO3-
IiJIeHHs cyMilleil, BUKOHAEMO TOCJiIu.

Hocnio 1. Ilpuroryemo cymimn Kpeiiau it Bogu. I mbo-
ro Ha JHO HPO30POi MOCYAUHU IIOMICTHMO 1 CTOJIOBY JIOMKKY
MIOPOIIIKY Kpetan, o CKJISHIN maJudIll JoAaMO ITiBCKJIAHKU
BOAU i mepeMimtaemMo. YTBOPUTLCA CYMiIll 0iJIoro KOJIBOPY,
sIKa, IOCTOSBIIN KiJIbKa XBUJINH, PO3AiINTHCSI Ha IBa IMapPH.
IITap kpeiigu ocsame Ha THO, a IIap BOAM HepedyBaTuMe HaJ
HuM. Take BimOyBaeThcs TOMY, IO Kpeiga y BOAi He PO3UM-
HAEThCA U BasKkua 3a BoAy. O0eperKHO 3JMBIIN BOILY, MU PO3-
pinuMmo 1o cymin. Takmit cmoci0 posmijieHHsA cyMilnei gicTas
Ha3By gidcmorweannsa (mana. 30).

Man. 30. BigctotoBaHHSA
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* Pospinenns cymimi kpeimu i Bomu (ineTpyBaHHIM
IIpoTe moBHiCTIO PO3AIMUTU CyMiIll Kpelam i Boau 3a O0-
IIOMOI'OIO BiZICTOIOBAHHS He BAA€ThCA. K JOCATTH HOBHINIIOTO
posmieHHA cyMiImi mux peduoBuH? BuKoHaemo mocin.
Hocnio 2. Cywmim Kpeiiin i BoAM TPOIYCTHUMO KpPisb
(binbTp — UIJIBHUYN MaTepiaj 3i CIelliaJbHOTrO IIanepy Y TKaHU-
HU. Mu mobaummo, I10 Boja IPOHUMKAE dyepes (PpiIbTp y mOoCyau-
HYy-IIpUAMAaY, a Kpeiga sajauinaeTbesa Ha (iabTpi (masa. 31). Iei
cIioci6 pospisieHHA cyMilnell gicTaB Ha3BY (ilbmpPYEaHHs.
DiIbTPU BUTOTOBJAIOTH 31 CIIeIiaJIbHOIO Ialepy, AKui Tak
1 HasuBaeThcA — (iABTPYBaJbHUN, YM TKAHUH Pi3HOI IIiJIb-
HOCTi. @PiabTPOM MOKe OyTH IIap YHCTOrO MHicKy abo BaTu.
o peui, y micTax Ha BOJOOUMCHMX CTaHIiAX 3aCTOCOBYIOTH
mimmani ginsTpu. ToBIMHA MAapy ITiCKYy B HUX mocArae 1 M.
fAr 6aumMo, BiCTOIOBAHHAM i (piIbTPYBaHHSIM MOKHA PO3-
TiIVUTU CyMilll BOAYW 1 HEPO3UMHHOI B Hill peYOBUHU.

* Po3miteHHsa cyMinri KyXOHHOI COJIi i BOOU

Tu 3Haer, 10 KyXOHHA CLIbL y BOAL J0Ope PO3UMHSIETHCS.
Taky cymimn peuyoBUH BiJICTOIOBaHHAM PO3ALIUTHA He MOKHA.
A um; BHacThCd 1e 3pooutu GiabTpyBaHHAM? BHUKOHAEMO HOCITiM.

Hocnio 3. IlpomyctTumo cymimt Boau i KYXOHHOI coJIi
Kpisp nmanepoBuil piabTp. Mu mobaummo, mio ciab Ha GiabTpi
He 3aJIUIINJIACAH.

Or:xe, AKIITO peuoBUHA J0Ope POZUMHAETLCA Y BOMi, TO Bij-
CTOIOBAaHHA 1 (iIbTPpyBaHHA He IIIAXOOATL IJA PO3MiJIeHHA

Man. 31. ®insTpyBaHHSA
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Man. 32. BuaineHHsa coni 3 po34nHy BUMNaproBaHHAM

Takol cyminri. Iaa 1mporo icHye iHHmIU#M cmmoci®d — BuUmapio-
BaHHS.

Hocnio 4. KanHemMo HeBeJaMKY KiJbKicTh cyMmimii Boau
1 KYXOHHOI COJII Ha CKJIO 1 MOYHEMO HarpiBaTm MOro IOTH,
IOKU BCA BojJa He BUIapyeTbcdA. Ilicisa Toro sk Bojga BuUIIa-
PYETHCA, HaA CKJi BaJUIIATHCA ILIAMa O0isioro Koawbopy. Ile
i € KyXOHHA Cijb. 3a HOIIOMOT0I0 BUIIAPIOBAHHSA MU PO3IiJIN-
JW CcyMiIll Boau i KyXOHHOI couri (maJs. 32).

Temep Tu 3HAEI, IO iCHYIOTH Pi3HI crocobu po3aijeHHSA
cyMimieii: BifcTolOBaHHA, (DiIbTPYBaHHSA, BUIIapIOBaHHS.

4 Vi
& Po3sgaineHHs cymilwi — e BUAINEeHHS 3 HET YNCTMX PEYOBWUH.
@& LLlo6 po3ainutu cymill, HeobXiaHO 3HaTK BMACTMBOCTI PEYOBUH, SIKi BXOAATb
o ii cknagy.
@& |CHyIOTb Pi3Hi CNOCO6M pPO3dineHHs Cymillei, 30KkpeMa BiACTOBaHHS, dinb-
TPYBaHHSA, BMNapOBaHHS.

CTopiHKka npupoaoaocnigHuka

lMpakmuyHe 3aHssmMms. Po3gineHHsa cymiwi pinbTpyBaHHAM.
Mema: HaBuMTUCS PO3JINATM CyMill AiNbTPYBaHHAM.

O6nadHaHHs ma pe4dyo8UHU: inbmpu, MiliKu, CKSHI Nanuydku, XiMidHi
cmakaHu, 800a, iCOK.

MpuroTyn cymiw i3 BoAM Ta MNiCKYy, CKOPUCTaBLUMCb BUOAHUM MOCYAOM i na-
NNYKOK0 ANd nepeMilyBaHHsA. [oTyoun cyMill, cnepLuy noMicTy B XiMiYHWUIA
CcTakaH nicok, a NnoTiM No nanu4yui nui Boay. Betas y ninky insTp, 3nerka
3MO4M MOrO BOAOK, TOAI BiH LWiNbHO NpununHe 4o ckna. Nepenuin BMICT cTa-
KaHa B niviky 3 dinstpom. CrnocTepiran 3a ginsTpyBaHHAM. Pesynsratu cno-
CTepeXeHb onuLIM B poB0o4OMY 30LLINTI.

HoTpumyrica npasun 6e3ne4HOro BUKOPUCTaHHS XiMIYHOrO nocyay, 3 SKnumm
O3HaNOMUTb YYUTESb.
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Tn BXe 3Haew cnocobu BUAINEHHS i3 CyMilli TBEPAUX i PIOKUX PEYOBUH.
A K po34insAlTb Cymilw ra3onofidbHmx peyoBuH? Po3rnsHeMo ue Ha npu-
Knagi nosiTp4.
OTxXe, a30T i KNCEHb, AKNX HanbinbLUe y cknagi noBiTps, NoaibHi 3a disnyHm-
MU BracTMBOCTSAMU. BOHU noraHo po3ynHAKTLCS Y BOAI, HE MatoTb KOMbopy
i 3anaxy. Obuasa rasu yTBOPKOKTbL HACTIMBbKM OAHOPIAHY CYMilll, WO BiACTO-
IOBaHHAM Y/ INbTPYBAHHAM X HE MOXHa po3diniuTu. ToMy asoT i KUCEHb
BUAINAOTbL 3 NOBITPSA 3a 4ONOMOrOK BUnaptoBaHHs. CnovaTKy noBiTps nepe-
BOOATb Y PiOKNIA CTaH, OXONOMKYHUM MOro 40 AyXXe HU3bKOI TemnepaTtypu
(6rnmabko —200 °C), a noTim nigaaTb BUNaploBaHHW. MNepwmnm Bunaposy-
€TbCS a30T, a Nicrns HbOro — KMceHb. KoxeH ras 36vpatoTb y 6anoHn okpemMo
i BUKOPUCTOBYIOTb 3a NPU3HAYEHHSM.

CTopiHKa epyauTa

<> MepeBip CBOI 3HAHHSA

——

1. Ha3Bum cnocobu po3aineHHs cymillen, aKki T 3HaeLw.
2. fAke obnagHaHHA NOTpibHe ANsa NpoBeaeHHsA binbTpyBaHHA?
3. Akum cnocobomM — INLTPYBaHHAM, BMMAPHOBAHHAM YM BiACTOHBAHHAM —
MOXXHa pO34innTn CyMill LLyKpy n BOAn?
4*. TlomipKyn, Skummn cnocobamu i B AKii MOCAIAOBHOCTI MOXHaA POAiNUTA CyMiLu
KYXOHHOI COfli, KpOXMarto 1 3ani3HNX OLLYPOK.

L4 MonpaurounTe B rpynax

Ak goBecTun, WO razoBaHa MiHeparnbHa Boda — CyMill BOAW W PO3YMHEHUX
Yy Hi TBepaux i rasyBaTux peqdoBMH? Y cknagi manux rpyn nomipkymnTte,
KU eKCnepuMeHT noTpibHO npoBecTu, WoO6 oagepxatu BignoBidb Ha uUe
3annTaHHS.

@Mo; ABUINA ITPUPOIN. ®I3SUYHI ABUIIIA,
' IXHAd PISBHOMAHITHICTH

Yce, mo cTrBopmJia Impupoaa abo JOAMHA, YUeHi HasuBa-
I0Th (iduwHuUMU miaamu. 3 IJIXHOM Yacy Tija 3MiHIOIOThCH.
Hanpukiaan, 3 MaJeHbBKOTO JKOJYIs BUPOCTAE MOTYTHi# 1y0.
3 1oro crtoBOypa CTOJAP BUTOTOBJsAE MeOJsai. 'omuap 3 ramHN
pobuth mocyn. Ilix miero BiTpy, BOAM i COHAYHUX TPOMEHIB
pyiHyIOThCSI Topu. Boasama mapa, mio mepebyBa€e B IIOBiTpi,
IIOBEPTAEThCA Ha 3eMJII0 V BUTJAAL Aomly Ta cHiry. I tTakux
IIPUKJAIiB MOKHA HAaBOAUTHU AYyKe Oararo.
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Man. 33. PicT i po3BuTOoK pocnuHmn — npuknag 6ionoriyHoro siBuLLa

« CeiT aBuIy

3MmiHM, Mo BinOyBaloThCcA 3 Tijnamu, AicTaly HasBY A6uuid.
Po3pisuaioTh 0ionoziuni, PiduyHi, XiMiyHi Ta AedAKi iHIIL aBuUIIA.

o 6ionozivnux aeuw, HajleKaTh ABUIIA B KUBill MpUpo-
Ili, HaIIpuKJaa TypboTa IIpo HOBOHAPOAMKEHUX MAJAT, IPUJILT
IITaxiB HaBecHi, 00’eIJHAHHS BOBKIB y 3rpaio, PO3MHOKEHH,
picT i po3BuUTOK opraHiamiB (maj. 33).

DisuvHum Aeuuiam BJIACTUBLI 3MIHU arperaTHoro CTaHY
peuoBMHHU, PO3MipiB i (popMu Tija, MOJOMKEHHS TiJ OgHE Bif-
HOCHO onHoro. IIpu nmboMy HOBi peUOBUHU He YTBOPIOIOTHLCHA.

IlepeTBOopeHHs Boau Ha JIif Ta ii BUIIapOBYBaHHS, BUTOTOB-
JIeHHS 3 TPaHiTy maM’ STHUKA, IIOAPiOHEeHHS MyKPY Ha IIYKPO-
BY IIYAPY — yce Iie IpukjJagu (PismuHmx aBuill. BoHU ny:xe
pisHi, mpoTe mig yac HUX KOJHA PEUYOBMHA He 3pyHHYyBajacs
i HOBi peuoBuUHM He yTBOpHIUCA (Max. 34).

Ha Bigminy Big GismuHHX ABUIL, IiJ dac XiMILHUX A6UW,
OJIHI peuOoBUHU IIePEeTBOPIOIOThCA Ha iHmIi. Hanpuknaan, npoBa
B OaraTTi mepeTBOPMJIMCA HA KYHOKY IOMIeJy, Ha 3aJIiBHOMY
JAHIIOTY YTBOPUJACS ip:Ka, COHANIHNKOBY OJIiI0 IIepPeTBOPU-
Ju Ha MaprapuH (Mmaju. 35).

Y mpuponi ogHi SBUINA CYyIPOBOMKYIOThECA iHImuMu. I1pu-
MipoM, picT opramismy € Giosioriunum aBuinieM. IIpore BoHO
CYIIPOBOKYETHLCA (PiBMUHUM ABUINEM — 30iJbIIMeHHAM JIiHiN-



Man. 34. ®i3nyHi asuLa

HUX po3mipiB Tina. II{o6 pocTu, opra”HiasmMu MarTh KUBUTH-
cs, a OTsKe, IIiT yac PoCTy B opraHiamax BimOyBaroThbCA i Xi-
miuHi aBuia. Illle npukgan: xiMmiuHe ABUINle TOPIHHA CYIIPO-
BOMKYEThCA BUAIJIEHHAM CBiTJa i Temaa, AKi € QPisuuHMMU
SBUIIIAMMA.

dABuia mpupoam yac Big yacy 3MiHIOIOTH OJHE OIHOTO,
TOOTO 3aTHi UepryBaTucs ab0o IIOBTOPIOBATHCA. 3 TOYATKOBOIL
HIKOJIM TH 3HAEII PO UepryBaHHSA IIip PoKYy, AHA i Houi. Ilo-
BTOPIOIOTHCA KOJBbOPUM BECEJIKM, He3aJe)XHO BiJl TOTro, y KO-
My MicIii HaImoi IjIaHeTu BOHA 3’ ABUJIACH.

Man. 35. XimiuHi aBuLla
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Man. 36. lNoBTOptOBaHICTbL BIONOTYHNX ABULL, — OCHOBA XWUTTSA Ha 3emni

Y cBiTi KuUBOI IPUPOAM TaKOK OaraTro MPHKJIAAIB IIOBTO-
PIOBaHUX SABUI. 3 AUTHUHYATAMM BimOyBailoThcs Ti cami 0io-
JIOTiuHi aBwuIIa, 110 i1 3 0arbkamMu (Maj. 36). BoHU HapomKy-
IOTBCSI, POCTYTh, PO3BUBAIOTHCHA, KUBJIATHCSH, 3aJUIIAIOTH
IIOTOMCTBO, THMHYTh. 3aBAAKHN TaKili IOBTOPIOBAHOCTI SIBUII]
icHye KUTTA Ha 3eMJIi.

« Ik MoskHA omucyBaTH ABUIIA

IITo6 TBOI cmocTepeskeHHS 3a SBUINAMU B IIPUPOIiL Oysm
BOOPAAKOBAHUMU, 1X CJIJ ONMCYBaTHU 3a IeBHUM ILJIaHoM. [lia
IBOT'O CJIii BUBHAUUTU METY CIIOCTEPEKEeHH 1 PiKcyBaTu mepe-
oir moxiii. Hampukaan, sminu, 1110 BigOyBaOThCA.

1. 3mina ¢popmu Tija.

. 3miHa JiHIAHUX PO3MipiB.

. 3MiHa KOJBOpPY.

. 3MmiHa 3amaxy.

. 3MiHaA arperaTHOTO CTaHY.

. 3MiHa IOJIOKEHHs TiJja.

. Uy 3HUKJIM OJHi PEeYOBUHMU i UM YTBOPUJIUCS iHIIL?

OOt WIN

OsHaiiomMca 3a MaJIOHKOM 37 3 Ha3BaMN OCHOBHUX (Pismu-
HUX SBWUIII.

dABuia, 110 MOB’A3aHi 3 PYXOM TijI, HA3MBAIOTh MeXAHIY-
Humu. IIpu nbomMy Tijla 3MiHIOIOTH CBOE IIOJIOXKEHHS BiTHOCHO
igmumx tin. Hampukiazn, mojiT mraxa, pyX aBTOMOOiIsS, ma-
IiHHA Kpalejgb JOIIY.

Tennosi asuwa NoB’sA3aHl 3 HArpiBaHHAM 1 OXOJIOJKEH-
HAM Tin. [IpukiazoMm TemyoBuUX SBUIN € HarpiBaHHA BIEHb
1 OXO0JIOMKeHHSA BHOUI ITOBEPXHi 3eM.ri.
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. [ Tennos.i ]
[ MexaHiyHi - CaiTrnosi ]
DISNYHI
ABULLA
[ 3ByKOBI }A/V\A[ EneKTpqui]
[ MarHiTHi ]

Man. 37. Pi3HOMaHITHICTb (Pi3u4HMX ABULL

ITo 36yro6ux a6uw, HaleKaTh ABUIIA, IIOB’A3aHi 3 BUHUK-
HEHHAM i HomMpeHHAM 3BYKy. CIiB NTaIKU, A3UKYaHHA
KpuJellb KoMapa, 'ypKiT rpoMmy — me 3ByKHu. Ix mMu cupuiima-
€MO BYXOM 3aBIAKMN KOJHBAHHIO MOBiTPS.

Cséimnosi aeuwa TOB’sA3aHI 3 IOUIUPEHHAM CBITJIOBUX
npomeHiB. CBiTio BumpoMminiolTs CoHIle, OJIMCKaBKa, YBiM-
KHeHa eJIeKTPUYHA JIAMIOYKa, IIajalovya CBiuKa TOIIO0.

Maznimni aéuu,a — e ABUINA NPUTATYBAHHSA TiJ MarHi-
ToM. Hanpukaan, mokasu CTPLIKU KoMIlaca, NMPUTATYBaHHS
MAarHiTOM 3aJIi3HUX I[BSIXiB.

dABuima, 3yMoOBJIeHI eJIeKTpuU3allielo Tiji, Ha3MBAIOTh eleK-
mpuiHumu. 3aBIAKU IM IIpalioe 0araTo cydyacHUX IOOYTO-
BUX 1 OCBIiTJIOBAJIbHUX NPUJIAAIB (XOJOAUJIBHUK, IIMJIOCOC,
Jioctpu Toiro). HasiTe M0oOiIbHUEA Teie)OH TH HEe 3MOXKEIII
3apAAUTH 0e3 eJeKTPUUYHOI0 ABHUIIA.

IoknagHilme mpo 0co0JMBOCTI (PIBMUYHMX SBUIIL THU Ti3HA-
€Illcs B HACTYIIHUX Imaparpadax.

ﬁ;g MNigcymkun

& Byab-siki 3miHu, WO BiabyBaloTbCs Y NPUPOAI, HAa3NBaOTb ABULLAMU.

& Po3pisHsaoTb GionoriyHi, disnyHi Ta XiMivHi aBuLLa.

& BionoriyHi ABMLLA € OCHOBOI XUTTEAIANBHOCTI OPraHi3miB.

& [ig yac isnyHUX SBULL He BiAOyBaeTbCs NEPETBOPEHHS OOHMX PEYOBUH Ha
iHLWI, @ nig Yyac XiMiYHUX — 3 OAHMX PEYOBUH YTBOPOKOTLCS iHLLi.

& SAsuila npMpoaM onucyoTb 3a NEBHUM NNAHOM.

& Y npupopi 6araTo siBMLL 3MiHIOIOTb OHE OA4HOrO, 34aTHi YepryBaTucs, NoBTO-
ptoBaTuUCS.

S
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Man. 38. lNpaBwunbHa (a) i HenpaeunbHa (6) NoBeAdiHka
Ha BIgKPWUTI MiCLLEBOCTI Mig Yac rposu

\' .
<" CTopiHKa epyauTa
A

EnekTpuyHi aBuwa Tpannsotbed i B npupogi. ig yac rposn moxHa cno-
cTepiratn 6rnmckaBky. BoHa € pi3HOBMOOM MOTY>XHOIO €NeKTPUYHOro CTpy-
My. 3BigkM 6epyTbCa 3apagKeHi HaCTUHKK, LLO CNPUYMHAKOTL OncKkaBky?
lpo3un 3aebinboro 0yBalTb YMITKY YM Mi3HbOI BECHW, KOMK Temse noBi-
Tpa nigHIMaeTbCs BUCOKO Bropy. BHacnigok TepTa B xMapax wapis noBiTpa
i KpannuH BOOW BOHM enekTpusytoTbes. [ig Yac rpo3y HaenekTpusoBaHi
XMapu MOXYTb 30MM3UTUCA HACTIMbKK, WO Bif LLbOro BUHUKAE enekTpudHe
ABULLE — GriMckaBka. BoHa cynpoBOaXYETLCS N'y4YHMM 3BYKOM — FPOMOM.
MMig Yac rpo3n GnuckaBka TakoX MOXE BUHUKHYTU MiXK XMapoto Ta 3eMIiet.
Lle oy>xe Hebe3ne4Ho, 60 Big GNIMCKaBKM TPaANIATLCS MOXEXi 1 ypaXKeHHs
noaen.

Tomy nig yac rpo3u NoTpibHO AOTPMMYBaTUCA MEBHUX NPaBUI MNOBEAIHKY:
YHUKaTM KOHTaKTy 3 MeTanesumu Tinamu. AKWo rpo3a 3actana Tebe Ha
BiAKPUTIM MicLeBOCTI, NOTPIGHO cicTM Ha 3emnto | nepeyvekaTu ii. Ha mantox-
Ky 38 npaBubHO BYMHUB TOW XJTOMYMK, SIKMIA 3aX0OBaBCS y 3arnMonHy B 3eM-
ni, a He cTaB nig NOOANHOKNUM AePEBOM.

LLlo6 3ano6irtn Bny4YaHHto 6riMckaBku, Ha OygMHKM 1 iHLWI cnopyaM BCTaHOB-
noTb 6rMckaBkoBIABOAN.



P-4 MepeBip cBOi 3HaHHSA
——

. HasBu ocHoBHI siBULLa npmpoaw.

. HaBegun npuknagu GionorivyHnx seumL,.

. Uum bisnyHi sBuLla BigpisHATLCA Big XiMIYHNX?

. Posnoginu siBMwa B HaBegeHoMy neperiky Ha 6ionorivHi, isnyHi, XimidHi:
KOTUTbCA M’aY4, BUCKxae 6innsHa, nnvBe Kayka, ropuTb CBiYKa, LBiTe 6apBiHOK,
rPUMMTL FPiM, CKMCA€E MOSTOKO, NMPOPOCTAE HaCIiHUHA.

5. HaBean npuknagu: a) €BuvW, Npupoaun, MNOB’A3aHMX 3i 3MIHOK CE30HIB;
0) SBULL NPUPOAM, LLIO NOBTOPOKOTHLCS.

6.* 3a HaBegeHVM y naparpaddi nraHoMm cknagu B 30LUMTI ONUC BUrOTOBMEHHS

i 3anycKy nanepoBoro fiTaka.

A OWON-=-

MEXAHIYHI I TEIIJIOBI ®ISUYHI dBUIIIA

SIBuina, mop’ssaHi 3 pyxoMm Tiji, — Ie MexaniuHi asuua,
a 3MiHAa IIOJIOJKEeHHSA ONHOI'O TijIa BiHOCHO iHIIIOro micTaJjia Ha-
3By MeEXAHIYHUI pYX.

Ha magorKy 39 300paskeHO MexaHiuHI SBHUINA: IIOB3€ Ty-
CEeHUIIs, IIaJa€ CHII, Teue piuKa, KOTUTHCA M AU, JETUTh IITaX,
MUYHUTh aBTOMOOiJIb, 3JiTae paxkera. Pyxaiounch, yci BOHM 3Mi-
HIOIOTHL CBO€ IIOJIOXKEHHSA BiJHOCHO iHIIIMX TiJI.

MexaHiUHNI PyX OIMCYIOTh 3a JOIIOMOIOI0 TaKUX XapakK-
TePUCTUK, AK WIAX, YAC, WBUOKICMD.

Man. 39. lNMpuknagn MexaHi4yHoro pyxy P i
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Man. 40. TpaekTopii pyxy Tin

IaKoM MOXKHA MOOAYUTH CJIiJl PyXy aBTOMOOiJIA — YOPHY
CMyTy Ha JIOpo3i, II0 yTBOpUJIACA MiJ yac raJbMyBaHHA, abo
CJIi uepemaxu Ha IicKy, abo ciig Big ik Ha cHiry (mag. 40).
ITe ninii, axkuMmu pyxanucsa tina. Taki jiHil Ha3uBalOTL mpa-
ekmopiamu pyxy Tin. KoxkHa 3 nianet uu Oyab-Ake HeOecHe
T1JIO TEXX PYXa€ETHCS CBOEI0 TPAEKTOPIEIO.

« [llnax, yac i MBUIKICTh — OCHOBHI XapaKTEePUCTUKU

Illnax — ye Odosxicuna mpaexkmopii, i0cmansb, AKY miJo
donae niod vac mexaniunozo pyxy. lllnax BuMipoooOTH Iepe-
BayKHO Mempamu (M) i kinomempamu (km). Iaa mexaHiuHOTO
PYXY BaKJINBO TaKOXK 3HATU 4aAC, IIPOTATOM SIKOIO TiJIO, IO
pyXxaeTnhcd, moJae nmeBHuUn miaax. Hampukaanm, mob 3 Xapko-
Ba moTpanuTtu o Kumesa, moTpiOHO momosiaTy HLISAX OJM3BKO
500 xm. JIroguHa, nmpoxoasauu B AeHb 20 KM, II0Z0JIA€ IO Bij-
cTaHb 3a 25 mHiB, aBTOOyC IO BificTaHb IIOZOJIA€ 3a 6 rOguH,
a JiTak — MeHIIIe Hi’K 3a TOAUHY.

Y HaBemeHOMY IIPUKJIALL JIOAWHA, aBTOOYC, JiTaK H0JIAIOTh
OOHAKOBY BimcTaHb, aje 3a pisdHmit uac. Yomy? Bo BoHU py-
xaloThcA 3 pisHUMU weéudkocmamu. I11o6 obuucauTy IBUSI-
KicThb PyXy Tijia, MOTPiOHO HMOMIIUTU IMPOUAEHUINT HUM IILIAX
Ha Yac, 3a AKUHN el NHLIax mpougeHo. Tak camMo AK ILJIAX
i uac, MIBUAKICTh HAJEKUTH OO OCHOBHHX XapaKTEePHUCTUK
pyxy Tin. IIi xapakTepucTUKH Tu OyAerl BUKOPUCTOBYBATHU
i yac BUBYEHHA HeOECHUX TiJl, BUKOHAHHSA Pi3HOMAaHITHUX
MIPaKTUUYHUX POOIT.
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« O3HaMMOMJIEHHS 3 TEILJIOBUMH ABUIIAMMU

Onmep:kyioumn TeIIo, TiJIo HarpiBaeThcsd, i MOro TeMIepary-
pa migBumniyetbesa. Hanpukiaan, yBUMKY TeILJIO B IIPUMIiIIleHHI
3a0e31meuyioTh Pi3Hi obirpiBaui. Uepes moBiTpA TEMJIO Big HUX
nmepegaeTbes TNy JIOAWHU. JIITHHOT'O COHAYHOT'O OHS ITiCOK
Ha Oepesi piuku HarpiBaeThbcs TaK, IO HA HHOTO TSMKKO CTY-
mUTH OOCOHIXK, XOua BPAHIIL BiH 3aBaBCA IIPOXOJIOIHIIM.

fIBumia, moB’sA3aHi 3 HArpiBaHHAM 1 OXOJIOMKEHHAM TiJI,
Ha3MBaIlOTh MENnio8uUMU.

IToraTTa «Temmao» i «CBiTJIO» MU HEOAMIHHO IIOB’A3y€MO i3
Counem. Ile maiibinplle m:xepesio Temsa i cBiTyia OJaA BChOTO
JKUBOTO HAa 3eMHil KyJi. BoHO mocekyuau gae 3eMJi CTiIbKHT
TelJja, CKiJIbKM #oro 60 Buainmiaocsa mpu 3ropaHHi 40 Miab-
1oHiB ToHH Byrijid. IIpore Coniie 3irpiBae Hac yaeHb i He
rpie BHOUY1, BBUMKY 3irpiBae meHIe, HixK yIiTKy. Tomy Jroau
3aBIKAU IITyKaJIU iHNIL AKepesia Temja. [ad 11boro BOHM crma-
JIIOIOTH IPOBa, BYriJuis, Topd, HadpTy, ras TOIIO.

Mipy nazpimocmi min yweri nassaau memnepamypotro. Tem-
mnepaTypy IOBIiTpPS B IIPUMIINeHHI ¥
Ha BYJINIIi, BOAM B pPiuKaxX, CTaBKax
1 OaceliHax, Tija JIOOUHU 1 TBa-
pUH BUMIDIOIOTH mepmomempamu
(man. 41). KopucryBaTtucs HUMU
gioguHa modasa moHan 400 pokis
ToMy. S3Ae0iJIBIITOr0 TepMOMEeTPH
MaioTh mikainy. Ha Hill € momiaxu
1 nmudpu, AK B YUHIBCHKIN JIiHINII.
Haiiyacrimme 1iHa momijiKu cTaHo-
BUTH OOUH I'Pagyc, Xoua TEPMOMETP
IUIsT BUMIPIOBAaHHS TeMIIEpATypu
Tija JIOAWHU MAa€ IIKaly, I[iHa IIo-
ninku Akoi y 10 pasiB meHiImna.

SIKIO TepMOMETp Ma€ 3amasHy
CKJIAHY TPYOKYy 3 mimdpapboBaHOIO
piauHOIO, TO, A0 AKOI MOMIJIKU ITifI-
HiMeTbCS CTOBIUMK PiJIVHU, TAKOIO Man. 41. PisHOMaHITH \

i € TemmepaTypa, SKy BHMIipPIOIOT. TepMOMeTpy QY .
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« Ik Tina 1 pevoOBMHM IIPOBOAATH TEILIO

Tenano 3a6x0u nepedaemucs 6i0 Oivbul Hazpimozo miaa 00
MeHnuL Haepimoeo. Pi3Hi Tija i pe4yOBUHU NIPOBOAATH TEILIO
HeonHaKoOBO. Ile 3ayeXuTh BiJl TOTO, 3 AKUX PEUOBUH CKJazla-
eThbca Tiso. Halikpailie mpoBOAATH Tellsio MeTaau. Tomy 6aTa-
pei omasieHHA, pagiaTopu aBTOMOOLJIIB BUTOTOBJIAIOTH caMe 3
MeTaJliB, a He 3 JlepeBa Uu ILJIAaCTMAacHu.

Haiiripie npoBogAaTh Terio rasu. I[ro BiacTuBicTh rasis
JIOAY 3aBHA BUKOPUCTOBYIOTH IJA 30epe:keHHA Teria. Ha-
MIPUKJIAL, MUOKY Y BiKHAX poOJATh moaBitHuMu. Mixk HuUMU
3aBXKAM € IIPOINAPOK IOBITPsA, AKUU HEepPEenIKoKae BUXOIY
Tellia 3 KIMHATH Ha BYJIUILIO.

3aBOAKM 3IaTHOCTI MOBITPA IIOraHO ITPOBOAUTHU TEILIO
HaIlla IJIaHeTa 3aXUIleHa MOBiTPSIHOI 000JIOHKOIO BJIITKY Bif
meperpiBaHHs, a BSUMKY — BiJ IIepPeOXOJOIKeHHS.

HeAaKi TBApMHU IPUCTOCYBAJIUCA A0 30eperKeHHA IMOCTiNHOI
TeMIepaTypHu Tijla TAKOXK 3a JOIOMOTO0 moBiTpsa. Tak, mip’sa
nraxiB, XyTpo 3BipiB Ha 3uMy cTa€ rycrimuM i ToBuiuMm. Mixk
BOPCUHKAMM 3aTPUMYETHCA MOBITPA 1 HaAINHO 3aXUIIAa€ TBa-
PUHKY BiJ MOpO3y.

f(;‘ Migcymku

& MexaHiyHi sBMLLA — ABULLA, NOB’A3aHi 3 PyXOM Tifl.

& OCHOBHMMW XapakTepUCTUKaMN MEXaHIYHOTO PyXy Tifa € LWNsX, WBUAKICTb,
yac.

& Asuuia, noB’A3aHi 3 HarpiBaHHAM i OXONMOMKEHHAM Tin, Ha3MBalTb Tenmno-
BUMMW.

& Tenno 3aBxau nepenaeTbest Big GinbLl HArpiTOro Tina 4o MeHL HarpiToro.

@& Pi3Hi Tina 1 pe4oBMHN NPOBOAATL TEMNMNO HEOAHAKOBO.

& TemnepaTtypy BUMIpOIOTb TEPMOMETPAMM.

CTopiHKka npupoaoaocnigHuMka

BukoHali yOoma ekcrnnepumeHm. JocnigXeHHs1 BNAIMBY TeNNOBUX sIBULL,
Ha noBiTpA. BisbM1 NOpoOXHIO NnacTmacoBy NASALWKY o6’emoM 1 1, WinbHO
rogvH gictaHb NASWKY, i TM nobayunw, wo ii CTiHKM NMOMITHO BTSArHYNuMcs
BcepeaunHy. [Nomipkyn, YoMy Tak cTanocs, agxe nnska 6yna wWinbHo 3a-
KpuTa. He BigkpmBatoum nnsiku, 3anuw ii Ha Kinbka roguH y KimHari. Aki
3MiHM BigGynucs 3 NnsiwKor?

3pobn BUCHOBOK Npo Te, AK TEMNMOBi siBULLA BAAMBAOTb Ha 06’em NOBITPS:
a) nig Yac HarpiBaHHs1, ©) nig Yac OXONOMKEHHS.
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Lkany, sIKy HAHI BUKOPMUCTOBYIOThL Y OiNbLUOCTI TEPMOMETPIB, 3anponoHyBaB
LBeAChbKNA y4eHn Llienbcin. Tomy oguHULAMN BUMIPIOBaHHS TeMnepaTtypu €
rpagycu LUenbcis (°C). Wkana Uenbcis mae asi Toukm Bigniky: 0 °C i 100 °C.
Y mMeOn4yHoOMy TepMOMETpi cknsHa Tpybka MicTUTb pTyTb. Mapu uiei peyo-
BUHW OyXe LWKiANMBI ANa 300poB’s MoanHW. TOMY NOBOOUTUCS 3 PTYTHUM

TEPMOMETPOM Chif, Ay>Ke 00epexHo. AKLLO BiH panTom po3id’eTbCsi, HEranHo
CKaxkvi Npo ue A0POCnnM.

CTopiHKa epyauTa

<> [MepeBip CBOi 3HAHHA

——

1. Aki sBMLA HA3MBaOTb MEXaHIYHUMN? HaBeam npuknagmn MexaHivyHUX siBULL.
2. Ha3Bwn OCHOBHi XapaKTepuUCTUKM PyXy Tin Ta O4MHULI X BUMIPIOBaHHS.
3. Lo Take TpaekTopisa pyxy Tina?

4. HaBean npuknaam TENNOBMX sIBULL. FKe 3HAYEHHS BOHM MatoTb Y Npupogai?
5. HaBeaun 2—-3 npuknaau pevoBuH, siki [o6pe NpoBOASTL TEMMO i AKi noraHo.
6*. Ak 3MiHIOITbCS BIACTaHI MiXX YaCTMHKaMKU MOBITPA Mig 4Yac AOCNIAXEHHS

BM/IMBY Ha HbOTO TEMTOBUX SBULL?

* 2. MATHITHI TA EJIEKTPUYHI GI3HYHI ABHUIIA
L

« MaruiTu Ta MarHiTHi gBuIIA

IIpuragaii, Ax 3a AOIIOMOTOI0 MATHITY MU PO3IiIAIU CY-
MiIn micky ¥ 3ajsisHux omrypok. IIlo6 3’sacyBaTu, AK Martit
Jlie Ha 1HIII Tija, IIPOBEIEMO HOOCJIi.

Hdocnaio. IlitHeceMo Mar#iT 10 3a/IiBHUX CKPilIOK — BOHU
MPUTATHYTLCA A0 HBOro (Mana. 42). IlimHecemo marmit mo
TYMKU, (omacrepa, IIJIacTMacoOBOi JiHi#iKM UM KOpobOOU-

. JKogue 3 mux Tinm mpuTrdaryBaTucsA OO Mar”HiTy He Oyme.

ﬂ‘
%
— P s

Man. 42. MarHiT nputarye Tinbku 3ani3Hi npegMeTu
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IIpuraryBanHa 3ajliBHUX CKPIIIOK A0
MAar”iTy — Ile MarHiTHe ABUINE. Y BHU-
nagKy 3 TYMKOM, (JoMacTepoM, JIi-
HifiIKOI0, KOPOOOYKOIO0 Ile SABUIIEe HEe
BimOyBaJocs.

Or:xke, Mar"iT gie BuOipKOBO — OOHi
Tijla BiH nputarye, iHmi — Hi. Mar-
HIT OPUTATYE JUIIE Tija, AK1 MICTATH
peuoBuHy 3ajaizo (mana. 42). Ilpums-
2aHHSA mia 00 mazHimy dicmaJno Ha3sy
MazHiMHI a6uwa.

Man. 43. Komnac

« He3amMinHu# nmpujaaa MaHIPiBHUKIB

I opieHTyBaHHA HA MIiCIIEBOCTI BUKOPHCTOBYIOTH KOMNAC
(man. 43). 3aBasAKM MarHiTHUM ABUINAM BiH Jae 3MOT'y BH3HA-
YaTU CTOPOHUW TOPHU30HTY 3a Oyab-aKoi moromu. Tomy Komiac
000B’A3K0OBO 0epyTh i3 Cc000I0 MOpEILIaBIli, I'e0JIOTH, TYPUCTH.
OcHOBHaA CKJIaJoBa IILOIO IIPHUJIALYy — MarHiTHa cTpijka. Boma
posTaIlioBaHa Ha BiCTpi roskwm i BiibHO obepraerbesa. Piu y Tim,
1110 Hallla IIJIaHeTa € BeJiIeTeHChbKUM Mar"iTom. MaraiTHa cTpijaka
KoMIIaca IIIOMHUTI BiguyBae MarHiTHy mito demui. I romy oxmm ii
KiHeIlb 3aB)K/I1 BKa3ye Ha IIiBHIU, a iHIIINI — Ha HiBIEHb.

« EnekTpusania TiJg Ta eJeKTPUYHI SBHIA

He snumnie maraitTu MOXKYyTh IifATH Ha Tija Ha BiacTtaHi. K0
IIJIaCTMAacCoOBY JIiHIMKY HATEPTU IIallepoM, a IIOTiM ITiTHECTH I0
KYIKN MaJIeHbKUX KJIAIITHUKiB IIalepy, TO JiHiKa IPUTATYBa-
THUME [0 cebe KJIAITUKM Ialepy TakK caMo, IK MarHIT 3aJ1iso.
ITe cranmoca Tomy, IO BHACJINOK TepTdA JiHINIKA Haerexkmpu-
3yeanacs. HaenexTpusyBaTuca MOXKYTH I iHmi Tina (mas. 44).
SBuiia, moB’sg3aHi 3 eJeKTpHM3alli€io TiJ, MalTh HA3BY eNlek-
mpuyHi auua.

IlepeminenHA KJIANTUKIB IIalepy HaeJIeKTPU30BaHOIO JiHIN-
KOO 3YMOBHJIM 3apANMKEHl YaCTHHKHU, IO BXOAATEH N0 CKJIAAY
aromiB. Ix HasuBaIOTH enexmponamu. 3BifcH IOXOANUTEH HA3Ba
ABUIN — eslekmpuyri. JlokaagHiIe 3 eJJeKTPUUYHUMEU SABUITAMU
T O3HAWOMUIIICA Ha YPOKaXx (pismKu.

Jlrogu HaBUMJINCA BUKOPUCTOBYBATH €JIEKTPUYHI ABUIIIA.
CBiTyio i Temsmo B HNPUMIiNIEHHAX, PyX OaraThboxX MAaIIIMH i Me-
xaHisaMiB, poboTy pamio, TeseoHiB, TeJaeBi3OpiB 3a0€3MEeUYIOTH
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Man. 44. E6oHiTOBa nanuyka nicnsa HaTupaHHs
BOBHSIHOIO TKAHWHOK NPUTATYE KNanTukn nanepy

IIepeBaskHO 3a JOIIOMOIOI0 BUKOPHUCTAHHA eJeKTPUUYHUX i Mar-
HITHUX SBUIII.

& MarHiTy — ue NpMpoaHi Yv WTYYHI Tina, 3gaTHi NpuTaryBatn Ao cebe iHwi
Tina, 0o cknaay sIKMx BXoAuTb 3aniso.

& ByBYeHHs MarHiTHMX sBMLL, gano 3mory BUIOTOBUTM KoMmnac — npunag,
3aBOSAKM SSIKOMY MaHAPIBHMKN OPIEHTYIOTBCH Ha MICLIEBOCTI.

& EnekTpuyHi ABMLIA — Lie B3aEMO/is HAaeneKTpu3oBaHux Tin.

@& JlioaM BMKOPUCTOBYIOTb €NEKTPUYHI SIBMLLA, KOHCTPYIOYN /i BUTOTOBIISOYM
eneKkTpUYHI Nnpunaau.

CTopiHKka npupoaoaocnigHuKa

BukoHal yOoma 3aedaHHs1. [locniam ito MarHiTy Ha pisHi MoHeTu. [ns Lbo-
ro To6i 3HagoONATLCA MarHiT, MoHeTun BapTicTio 1, 2, 5, 10, 25 i 50 koninok.
Mo Yepsi 4OTOPKHMCb MarHiTOM A0 KOXHOI 3 MOHET. Akmum Oyae pesynbrar ail
MarHiTy Ha MOHETU B KOXXHOMY BUMaaKy?

Onuwwm nobaveHe B 30wKnTi. 3pobU BUCHOBOK MPO T€, MOHETU SIKOTO KOSNbOPY
NPUTArYIOTLCA 40 MarHiTy. CnpoOyi NOACHUTK Oro.

g

CTopiHKa e uUTa
\v-w- P pyad

Ha mantoHky 45 306paKeHo LUTY4YHO BUrOTOBMEHI MarHitu y BUrnsai nigkoeu
Ta NpsAMOKyTHOro 6pycka. B HMX ogHy nonoBuHy 3agapboBaHO B CUHIN KO-
nip, iHWy — B YepBOHMI. Lle 3pobneHo aAns Toro, Wwob po3pi3HATY NiBHIYHWIA
nontoc (MH) marxiTy Ta niBgeHHu (Mg). MarHiTv npuTAryoTbCa pisHOMMEH-
HVMM NOMCaMU i BiAWTOBXYHOTbCA OAHOMMEHHUMM (Mar. 46).

Akwo cnpobyBaTy po3ginMTi NOMKOCU MarHiTy, TO i3 LIbOro HiYOro He BUAJE.
HaBiTb HANMEHLUNI LLIMaTOYOK MarHiTy, BiJOKpeMreHun Big 6yab-s1Koi Moro
YacTWHK, 3aBXAM MaTUMe ABa MOSHCH.
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Man. 45. MarHitu: Man. 46. B3aemogia
nigkoBonoAdioHuni (a) i wrabosun (0) NnomnciB MarHiTia

4> Mepesip cBoOi 3HaHHA

1. HaBegu npuknagu MarHiTHUX 9BULL, Ta IXHBOro NPAaKTUYHOIO BUKOPUCTAHHS.

2. Y nepeniky Tin i pe4oBMH BKaXW, SKi NPUTATYBaTUMYTbLCA MarHiToM, a ki —
Hi: 3ani3HWn LUBSAX, NriacTMacoBa CKpinka, LyKop, KyXOHHa Cifb, 3anidHa Ta
arntoMiHieBa NOXKMU.

3. MNosiCHK, YoMy BMHUKAIOTb ENEKTPUYHI sSiBULLIA.

4*. Akwo npo3opy OOKMaguHKy Ana 3owmnTta abo KHWXKKM noTepTn ob apkyL
nanepy 10-15 paasis, TO, BigganeHi Ha HeBenuKy BiacTaHb (6nm3bko 10 cm),
BOHWU NMPUTATYBaTUMYTbCA OfHE A0 OAHOro. HAke sABulle BiabyBaeTbCa npu
ubomy? INosicHM noro.

ﬂg\ 3BYKOBI TA CBITJIOBI ®ISUYHI ABUIITA

Posranamemo nmpukJaagy 3BYKoBux sBuil. I'py Ha 6amgypi,
IIEJECT JINCTSA AEePEB, MN3UMKUAHHA KPUJEIb MMKMEJA MU Uye-
MO 3aBIAKU TOMY, II[O CTPYHA OaHAYPH, KOXKEH JIMCTOK Aepe-
Ba, KPUJIbISA J:KMeJsd KOJUBalOThCA. Bil HUX KOJIMBaHHSA IIe-
pemaeThbCcs YaCTHUHKAM IIOBiTPs, PO3TAIIIOBAHUM HANOJIMKUeE
IO IIUX TiJ, 1 IPOMOBIKYE MOINMPIOBATUCS JaJIl BiJl YaCTUHKU
0 yacTUHKMU. Tak BMHUKAE 1 MOIIUPIOETHCA 3BYK. Tijo, II10
CBOIMU KOJMBAHHAMU CTBODIOE 3BYK, € 0xicepenom 36YKy.

Cmoocrepiratu 3a TuM, SIK YTBOPIOETHCS 3BYK, MOXKHAa 3a

N

. JOIOMOT0I0 3BUYAMHOI JiHiliKM. OauH KiHelp JiHINKU Tpu-

s )



Man. 47. leMOHCTpyBaHHA 3BYKOBOrO ABMLLA

TUCHU OO CTOJY, a iHImui Hexail BijabHO 3Bucae. [asa Toro
1100 BUHUK 3BYK, HATHCHU Ha BiIBHUN KiHeIb JiHIAKMY i Bifg-
ITyCTU, AK IIe IMOKAa3aHO Ha MaJIOHKY 47.

IlomupenHs 3BYKY MOKHA MHOPIiBHATU 3 IIOMIMPEHHSIM
XBUJi, I1I0 BUHMKAE€ Ha BOJHIN TOBepPXHi, AKIIO KUHYTU Y
BOAy KamiHeInb. llomupeHHsa 3BYKOBUX KOJIMBaHb Hal3uBa-
I0Th 36YK06010 X6unelo. IX BIOBIIOE HAIlle BYX0, i MU UyeEMO
3BYKHU: ONHMMU 3BYKaMU MU HAaCOJIOMMKYEMOCS, iHIITUX IIpar-
HEeMO VHUKHYTH.

36YK06i aéuu,a — ABUIA NONINPEHHA 3ByKOBUX KOJIUBAaHb
y MOBiTPi, a TAKOXK y BOJi, MeTajJax.

Bing msxepesa 3ByKy 3BYK INOINUPIOETHCA PIBHOMIPHO B
yci OOKmM, ajie Moro HOUIMPEHHS CHOBiJILHIOIOTH, a TO I
OPUINHAIOTL IEePeInKoIy — CTiHM, HMIMOKM BiKOH, 3BYKO-
iBosAIisa.

IcuyroTs Tinma, IO BOAHOYAC i3 TEmJOM BUMIPOMiHIOIOTH
mie ¥ cBiTao. Ile Conme, 6ararTs, cBiuKa, eJJeKTPUUHA JaM-
IMoYKa, OsuckaBka. lleaki menysu, pubu, 6akTepii, moaap-
He CSMBO BUIPOMIHIOIOTH JuIllle c¢BiTyio (maJj. 48).

fBumnia, moB’sA3aHi 3 IMOIMIMPEHHSM CBiTJa, HA3WBAIOTh
céimnosumu. Ix 3HAUEeHHA B KUBiifl IPUPOAL BasKKO Iepe-
OI[iHUTH. AJIJKe JIMIIe Ha CBITJIi 3eJIeHi1 POCJINHU YTBOPIOIOTH
3 BOAU W BYIJIEKUCJIOTO Tra3y OpraHiuHi peyoBUHU, AKUMU
JKUBJATHCA 0araTo TBApUH i JOAWHA.

HitTu manoioTs COHIlE Y BUIJIAAL KOJIa, BiJ SKOro B pPisHI
OOKM PO3XOIATHCA IPAMI JIiHIT — cORAUHI c6imno6i npomeni.
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Man. 48. [Ixxepena cBitna

I me mpaBMIILHO, OO CBITJIO IIOIIIMPIOETHCA BiJ IKepeiia IPsIMO-
JiHiftHO B yci 6oku (mas. 49, a). IIpoTre BOHO He MOXKe TPOHU-
KaTu depes Hemposopi mpeameru. I[[oKaszoM IIbOTO € YTBOPEHHS
TiHi (manx. 49, 6, B). Tomy B ClleKy MU XOBaEMOCSA B TiHi gepes,
OyIMHKIB, IapacobOK TOIIO.

Man. 49. MNowwupeHHs cBiTna (a) Ta yTBOpeHHs TiHi (6, B)



Mu OaumMO Bce OOBKOJIA 3aBAAKU
BimouTTIO cBiToia. CBiTJIOBI I1IpOMeHi
BiOMBAIOTHCSA BiJ HempolopmxX Tija i
MOTPAILJIAIOTE A0 Hac B oui. Tomy BHO-
yi B TeMHil KiMHaTi HigYoro He BHIHO,
JIOKM He BBIMKHEII eJIEKTPUYHY JiaM-
IIOUKY, JIXTapUK YM He 3allaJuIl CBid-
Ky. CBiTiio mobOpe BimbumBaroThL OijIi Ta
OJIMCKYyYi Tijia, IIOraHo — YOPHi i TeM-
Hux BiaTiHKiB. Tomy BIITKY B Oijtomy
BOpaHHi He TaK »KapKo, AK Yy TEMHOMY,
a Oo4Ar CcTaJIeBapiB 1 ITOKEKHUKIB —
omuckyunit (masi. 50). Haiikparie Bin-
OMBaIOTH CBITJIO J3€PKAJIbHI ITOBEPXHi.
3rajaii, IK TH, IIiACTaBJIAIOUN IIiJ COHSAYHI IIPOMEHi A3epKaJio,
ITYCKA€EIT COHAYHI 3aiunKu. BoHU € BiIOMTUM COHAYHIM CBiT-
JIOM.

Man. 50. Ogsar noxexxHuka

3axoIIiooue BpaskeHHS CIPaBJIS€ IPUPOLHE ABUIIE Be-
ceaka. Hepigko ii mo)xkHa mobaumTu Ha HeOi micas moiry,
y Opmskax Bomocmany, poHTaHa. IloscHIOETLCSA IIe THM, IO
COHAYHE CBIiTJIO, IIPOXOAAYN UepPe3 KPaIlJIMHU BOAM, 3MiHIOE
HANPAMOK i posksadaemvcs Ha CiM OCHOBHUX KOJBbOPIB:
YepBOHUM, KOBTOrapAYni (IIoMapaHuyeBUii), KOBTUM, 3eJe-
HUM, OJJaKUTHUI, CUHil, (ioseToBuii. IK Oauwmim, 6ije cBiT-
JIO € CYMIMIIITIO ITUX KOJbOPiB.

Mwu 6aumMO HaBKOJIMIIIHIiIN CBIiT Pi3HOKOJIBOPOBHM, TOMY
10 KOJKHE TiJIo OZHiI KoJhOopHu 0iJIOTO CBiTJ/Ia IIOIVIMHAE, iHIITL
BimouBae. CHir BumaeTbca HaM Oijium, 60 Bce CBiTJIO, IO IIO-
TpaIJjse Ha HbOT0, BifOMBaeThCcA Bif 1ioro moBepxHi. A yop-
Ha TKaHWHAa, HaBIIaKM, IOTJVIMHAE BCi MpoMeHi 0ijoro cBiTia,
i Tomy Mu ii cupuiimMmaemMo Takoro. lloke:xKHUII aBTOMOOIJIb
MU 0aurMO YepBOHUM, 00 (hapba 3 HOT0 IIOBEPXHI HMOTJIMHAE
BCi KOJIbOPU, KPiM YepBOHOTO. SIKIITO TijI0 mpoOmyCcKae Kpishb
cebe BCci KOJIBLOPOBi mpoMeHi 6iyioro cBiTJia, TO BOHO IIPpo30pe
(CKJ10, TOHKUH JIif).
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4y Miacymku

& SABuwa, WO NoB’A3aHi 3 MOLUMPEHHSAM KONMMBaHb Yy MOBITPSIHOMY Ta AesKUX
iHLWIMX cepenoBMLLax i CynpoBOMAKYHOTLCA BMHUKHEHHSIM 3BYKY, Ha3uBatloTb
3BYKOBUMM.

@& Tino, Lo CBOIMM KONMBaHHSAMYM CTBOPHOE 3BYK, € [KEPENIOM 3BYKY.

& 3ByK NOLUMPIOETLCS Bif AXepena 3ByKy B YCiX HanpsiMKax.

& Asulla, NoB’A3aHi 3 MOLLUMPEHHAM CBITMNa, Ha3MBaKTb CBITNIOBUMM.

& CBiTrnoBi NpoMeHi — NiHii, y300BX SKUX NOLWMPIOETLCS CBITIO.

& Bine cBiTNo posknaaaeTbcsa Ha CiM OCHOBHMX KOMbOpPiB. 3aBAsKW MOrMuUHaH-
HIO OOQHMX 3 HUX Ta BiAOUTTIO iHLWIMX MU Ba4YMMO NpPeamMEeTU Pi3HOKONbOPO-
BUMM.

CTopiHKka npupoaoaocnigHuKa

BukoHali yOoma 3ae0aHHSs. [Jocnion pornb NOBITPsi B NOLWMPEHHi 3BYKY. [N
uboro Tobi 3Hago6NATLCA OyaUNBHMK, ABi NNACTMACOBI NOCYAUHN, SKi € Binb-
LWMMM 3a po3mipamm 3a OyounbHUK i SKi HAKNagaTbCsl OOHa Ha OfHY, ane
npy LbOMY MiXK IXHIMW CTIHKaMn 3anunLIaeTbCs NpocCTip.

3aedaHHs 1. YBIMKHU OyaurbHKK i nocnyxan, sk BiH A3BeHUTb. BuaHay, Ha
AKIV HaMBINbLUiV Big HbOro BiACTaHI TV Yy€ELL 3BYK.

3aedaHHs 2. ObepexHO Hakpui ByAUNbHUK OOHIE NOCYAMHOW. [MoBTOPK
CMOCTEPEXEHHS i 3adikCyl BiACTaHi, Ha AKi YyTn A3BiH ByannbHUKA. Y 3mi-
HMMOCH AOro 3By4YaHHA?

3aedaHHs 3. He 3HimMaoum nepLuoi nocyamHu, Hakpuin ByaunbHYK Le oa-
Hi€lo nocyauHor. Ym amiHMnocs Tenep 3ByYaHHs 6yannbHUKa?

3aedaHHs 4. lopiBHAN 3BYyYaHHS OyaMnbHUKA Mig BAMBOM BUKOHAHMX
[ir | NOACHU MPUYNHY NOMIYEHUX 3MiH.

i,

[ .
CTopiHKa epyauTa
\u-«-'-

3BYK y NOBITPi MowwmnpoeTbes 3i weungkictio 300 m/c, y Boai — 1500 m/c, a B meTa-
nax — gekinbka TMca4 MeTpiB 3a CeKyHAy. Ta HanbinbLUOK LWBUAKICTIO B NPUPOAI
e weuakicTtb ceitna — 300 000 km/c. BiactaHb Big Micausa go 3emni BoHo gonae
3a 1,3 ¢, a 150 wminbroHiB kinomeTpiB Big CoHus Ao 3emni — BCbOro 3a
8 xB. [1ns1 NOPIiBHAHHA 3a3HA4YMMO, LLO NIOAMHA XOAUTb i3 cepeaHbOolo WBUA-
KicTio 1,5 m/c.

2> MepeBip cBOI 3HAHHS

1. AK BUHMKAE | MOLINPIOETLCS 3BYK?

2. lllo Take 3BYKOBI siBULLA? HaBeau npuknagn Takmx SBuULL,.

3. HaBean npuknagu pisHuMx [Kepen cBiTna i cepeqoBULL, Y SAKMX BOHO
MOLLMPHETLCS.

4. lllo Take Becenka? fk BOHa BUHUKAE?

5*. 3anponoHyn pocnig, 3a OOMOMOroK SIKOro MOXHa AOBECTW, WO CBIiTNO
MOLUMPHOETBLCS NPAMOSIHINHO.
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XIMIYHI ABHIIMA, ABO XIMIYHI PEAKIIII

A

Busuatouu nonepenHi naparpadu, MU IepeKOHAJINCA, 1110 B
IpUPOi MOCTiHO BimOyBaioThcA pisHOMAaHIiTHI (hismuHi ABU-
ma: MexaHiuHi, 3ByKOBi, TeILJIOBi, CBiTJIOBi, MarHiTHi, ejek-
TPUUYHi. YcCi IIi ABUINa MOeAHAHI CIiJIbHOIO 03HAKOIO: BOHU HeE
CYIPOBOMKYIOTHCA PYUHYBAaHHAM OJHUX W YTBOPEHHAM iH-
X PEYOBUH.

¥YriMm yacTo B mpUpPOAl UM BHACIIAOK AiAJBHOCTI JIIOAUHU
BimOyBalOThCS SBUINA, 34 SAKHX ONHI PEYOBMHU IIEPETBOPIO-
IoTbca Ha immmi. Taki aBuma HasuBawoTh ximivHumu. I came
IUM XiMiuHI ABUIIA BiAPiBHAOTHCA Bl (Pi3UUHUX.

OTixe, 3MiHU, YHACAIO0K AKUX PYUHYIOMbCA 00HI I Yymeo-
prowombsca iHWi pevosuHU, Ha3UBAIOTh XIMIYHUMU AGUULAMU,
abo ximivnHumu peaxyiamu.

« O3HAKH XIMIiYHMX SBWII

AKi :® o3Haku cBiguaTh HpPO Te, II0 BigOyJocAa XimMiume
ssuiie? II1o6 3’sacyBaTu 1e, BUKOHAEMO JOCJIi]I.

HJdocnid. Y CKIAHUA CTAaKaH BMIiCTUMO TPOXU ITHUTHOI
conu i mosremo mo Hel onry. Oxpasdy K 0admmo, IO CYMiIll
X PEYOBUH IMiHUTHCA, HiOM «3akumae» (maJua. 51, a). Ile Bin-
OyBaeThCA 3aBIAKU OYPXIUBOMY BUOiLeHHIO OYab0AULOK 2a3Yy.
AKIMO npu IIbOMY BHECTU B CTaKaH 3amajleHU¥ CipHUK, BiH
moracHe, He goropisiu (maJ. 51, 6, B). 'opiHHA cipHUKa ITpu-
IUHUB BYTJIEKUCIUi ras. Mloro 6yab0aIku Mu crocTepiranu,

Man. 51. Jocnig 3 BuAineHHsa rasy

-~
-
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Man. 52. l'opiHHA — npuknaz XiMiYHOro siBuLLA

BUKOHYyIoun gociiz. OT:Ke, muTHA cola I OIET 3PYHHYBAJIU-
cd, a YTBOPUJINCA HOBI PeUYOBUHU, Y TOMY UHUCJIL 1 ByTJIEKHUC-
anii rad. TobTo BimOyaaca xiMiuHa peakIris.

3 POBIIAHYTOrO IPUKJIAAY MU AOBimajucsa mpo mepedir xi-
MiuHOI peakiIrii 3 sudinennam zas3y. Ile ogHa 3 o3HaK ximiu-
HUX SBUIII.

OsHakaMu XiMiYHUX ABUI] € YMBOPEHHs ocady, 3MiHA KO-
Ab0py (AK y IPUKJAIl 3 IIOABOIO ipiKi), nossea ceimaa i menaa
mig yac B3aemojil peuoBuH. I[oKJiamHimie Impo HUX TU Oi3HA-
elcA Ha ypoKax ximii.

* I'opiHHA AK MPUKJAT XiMIiYHUX SBHIIL

XimiunHi aBwuIa, 110 CYIPOBOMKYIOTHCA BUIIJIEHHAM CBiT-
Ja ¥ remua, Aicranu Ha3BY 2opinna (Mas. 52). Ilepmioio Xi-
MiYHOIO peakKIlieo, AKY JIIOAU IIOYaJIX CBiAOMO 3IiliCHIOBATH,
Oyja caMe peakIlis rOpiHHS.

IIlo moxe OyTHM KOPHUCHIIIMM 3a CBiTJIO I Temjo, AKi BuU-
IiJIAI0ThCA IIiT yac XiMIiuHOTO ABHUIA TOPiHHA BYTLIJIA Ha
TEILJIOBifI eJIeKTPOCTaHIlil, CIAJIOBAHHSA IIPUPOJHOIO Tas3y
B rasoBiit mauti? IIpore ropimHs mpuxoBy€e B c0O0i i BEJIUKY
HebOesneky. IlloHalimepire — 1e JIicOBi MmOMKeXxi, AKI MOXKYTH
OXOIIUTHU BeJIMKi MacuBHM JIiCiB 1 BHHUIIUTU BcCe ;KUBe Ha IIa-
Jarouiil TepuTopii.

@ Mpuragan, ax saracuTu MOMKeKY 1 AKI iCHYIOTH IpaBmIa
MMOBO/IPKEHHA 3 BOTHEM.
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BisbirictTs peakIiii TOpiHHA — IIe B3aEMOJiA IIPOCTUX
i cknagHUX peuoBuH 3 KucHeM. 11106 BigOyJiocss ropiHHS, HEOO- .
xigHi ABi ymoBu. Ilepina ymoBa — 11ie BiIbHUM MOCTYII TTOBiTPA.
IIpyra ymoBa — peyoBMHA MOYMHAE IOpiTH, AKIIO ii Temmepa-
Typa JOocArae TeMIepaTypu 3aiiMaHHsS peuyoBuMHU. Hampukian,
CKiTbKM 6 MM He KOPHUCTYBAJUCS Ia30BOIO ILJIMUTOI0, MeTajeBa y
mifcTaBKa AJs IOCcyny He 3ropuTh. IIpoTre BapTO HEOOAUHO IIO-
CTaBUTU Ha IJIUTY MOJIieTUJIEHOBUH IIOCYy[, AK BiH oApasy ILia-
BUTHCA i 3aropaeTbesd. Lle Tomy, 1110 11 peHOBUHM MOJIIETUIEHY,
3 AKOI BUTOTOBJIEHO IIe¥l IIOCy[, TeMIlepaTypa IIoJyM’ s IJIATHU
BUIIA 3a TEMIIEPATypPy 3aliMaHHI.

SIK Tu ramaer, yomy B JIici 3eMJIsT He BKPUBAETHCSA HAJOBTO
TOBCTHM IIIapoM oIlajioro Jucta? Bigmosigs Bimoma — omage
JIUCTSA THUE i IepeTBOPIOETHLCS HA IOMKUBHI JJISI POCIUH Jicy
peuoBuHU (Mas. 53). 'HuTTA AK XimMiuHe ABUINE IMMOAiOHE IO
ropiaaa. OgHAK Yy HbOMY BUALISETHCS JIUIITE TEILIO.

B omgHux Bumagkax THHUTTA OyKe KOPHCHE, AK y PO3-
TIAHYTOMY IPHUKJIALL 3 ONAJUM JHCTAM. B iHmmx — 3aBmae

Man. 53. TH1TTa onanoro nMCTa — NPUKNaZ KOPUCHOMO XiMiYHOro siBMLa P i
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BiIUYTHOI IITKOAM, HAIIPUKJAML, KOJU IIPU3BOAUTL IO ICYBaH-
HSA IPOAYKTIB XapuyBaHHS.

3 maBHiX-IaBeH JIIOAM HAaBUUJINCA BUIOOYBaTH MeTaJld, BU-
TOTOBJATH (papOu, MOPIEJAHY i CKJIO, YIIOBIJIHLHIOBATU 3a IO-
IIOMOTOIO COJIi Ta OITY IICYBaHHSA M’ sca, pubu Tomio. Huni Ha
XimMiuHMX migmpmeMcTBax, Ha 3aBoJaxX 3 BUPOOHUIITBA JiKiB
i mpocTto B moOyTi JitogW 3AiHICHIOIOTH BEJIMUYE3HY KiJIbKiCTHb
XiMiuHNX peakIiii. 3aBAAKM XiMiUYHMM peaKIlisM ogep:KYyIOTh
memaji OiJbIlle HOBUX PEYOBUH.

- ; Nigcymku

& XimMiuHi sBUWA (XiMivHi peakuii), Ha BiAMiHY Big i3MYHKX, CyNpPOBOAXKYHOTHCS
PYNHYBaHHSAM OfHUX PEYOBUH i YTBOPEHHAM iHLLMX.

@& MNpo ximiyHe sABuLLE cBigYaTb BUAINEHHS rasy, BUMagaHHA ocagdy, 3miHa
Konbopy, nosiea ceiTNa i Tenna.

& /llogMHa HaBumMnacs kepyBaTu XiMIYHUMM sBULLAMW — TpUBanuii vac
30iMICHIOBATN KOPWUCHI Ta YMNOBINbHIOBATY Y MPUYNUHATY LUKINBI.

CTopiHKka npupoaoaocnigHuKa

Po3pob6ka MiHi-npoekmy. Onane NUCTS: KOPUCTb YU WIKogda?

YTBOPITb rpyny i3 4—5 y4HiB i, KOPUCTYHOUNCH Pi3HUMU DKepenamu iHpopma-
Lii, y Tomy umcni IHTepHeTom, po3pobiTb MiHi-npoekT Ha Temy «Onane nucTs:
KOPUCTb YK LLUKOAA?».

BuKoHytO4M NpoekT, NigroTynte BiANOBIAi HAa Taki 3anUTaHHS:

— Y aKux gepes BaLLoOi MiCLeBOCTi onagae nucrta?

— Lo BiabyBaeTbCca 3 onanum NMCTSM y NPUPOAI | ke e Mae 3Ha4YeHHsS?

— Sk nioarHa BUKOPUCTOBYE onane nuctsi?

— Y Yyomy nonsirae KOPUCTb Big, onanoro nuMcTa?

— Ynm wkognTb onane nucta?

.

=R

Tobi poBoamnock 6a4nMT MeTaneBi Oropoxi, Aaxu, 3ani3Hi BUpoOU, BKPUTI
LIapoOM KOpU4YHEBOI ipxi. MosBa ipxi — Le pesynsrar HebakaHoro XiMmidHOro
ABMLLA KOPO3ii (4OCNiBHO — po3’igaHHA) MeTaniB, Lo BiaOyBaeTbCs Nig BNAK-
BOM PEYOBWH HaBKOMMWLIHBLOrO cepeposuila. LLob 3anobirtv ubomy Lwikignm-
BOMY XiMi4YHOMY sIBULLLY, MeTanesi BUpobu ¢apOytoTb, 3mallytoTb MacTuna-
MW, BKpUBaIOTb eManmto, iHWMMKM MeTanamum Towo (man. 54).

CTopiHKa epyauTta




Man. 54. MNpuknagu 3anobiraHHsa nosiBi ipxi

IR MepeBip cBOI 3HaHHSA

1. Lo Ha3uBatoTb XiMiYHUM ABULLEM? FAKY iHLIY Ha3BY XiMIYHUX SBULL, TV 3HaELW?
2. Y Yyomy nonsirae rofioBHa BigMiHHICTb MiX (Di3U4HMMM Ta XiMIYHUMKM ABULLLAMN?
Hasegu npuknagu.

. ki o3HakuM cBig4aTb Npo Te, Wo Bigdynocd xiMmiyHe siBuwle?

. HasBu 03Hakm ropiHHA Ta yMOBMU, 3a SIKMX BOHO BiAOyBaETLCA.

5*. [10 hi3NYHMX YM XiMIYHMX SIBULL, HANEXaTb: @) BUTOTOBMEHHS LBSXIB i3 3ani3a;
6) nosBa ipxi Ha 3anisHoOMy BUPOOGI; B) CKMCAHHSA MOMOKA; ') NPUroTYBaHHA 3
Moroka macrna? Bignosigb obrpyHTyn.

6*. 3a sKMMM 03HaAKaMM FTHUTTS BiAHOCATb A0 XiMIYHUX SIBULL?

H W
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§15. HEBO. HEBECHA COEPA
"

3 PaHHBOTO JUTUHCTBA MU YYEMO TaKi BHUCJIOBHU: «COHIIEe HA
Hebi», «MicAnps mo HeOy XOAUTH», «30pAHEe Hebo». 3 HeboM
MU IIOB’A3y€MO IIPOCTip HaJ HaIIuMu rojgoBamMu. Mu O0aummo
HeOo y (popMi BeJeTeHCBhKOI MHiBKYJIi, Ha SAKill 3HAXOAATLCS
30pi, Micamnb, Conie.

dAKmio guBuTHCA Ha 30pAHEe He00, HAM 3JA€ThCd, IO BCi
30pi posramnioBaHi Ha OJHAKOBi# BimcraHi Big Hac. Bouu Hiou
CBiTATH HA BHYTPIIIHIN ITOBEpPXHi BeJIETEHCHKOI KYJIi, Y II€H-
Tpi AKo0iI mepedyBaemo Mu. IIpore 1e He Tak. AJKe HUHI Bi-
JIOMO, IITO 30pi I MJaaHeT! 3HAXOAATHCS Ha PiBHMX BiJACTaHAX
Bixg 3emuii, 1o Hallla IJjaHeTa He CTOIThL Ha MicCIli, a IOCTii-
HO pyxaeTbcdA. Bimomo Tako:k, IIO0 HAallla IJaHeTa KYJdACTa,
TOMY OyIb-IKHMI cIocTepirau i3 3emJji 0a4uTh JUIIE IIOJIOBU-
HY Heba.

YueHi 3maBHa HaMaraJucs CTBOPHUTH MOJeJIb, sIKa gaJja 0
3MOTy II00AUUTU BCce HeOO oapasy.

« [llo po3ymiroTs mixg HeOeCcHOIO cheporo

OcTaHHIM yacoM y mapKax aTpakKIlioOHiB MOKHa I00aUUTHU
BeJIMK1 mpo3opi KyJai. BecepeamHny Takoi KyJi JiloqmHA MOXKe
BiJILHO TOTpamuTu i pyxartucs B Hilt (maj. 55). SKIimo isce-
peIrHU Ha CTiHKaX TaKol KyJi PO3MiCTHUTH BCi CBITHi TOUKU,
AKi Mum 6auumMo Ha 30pAHOMY Hebi, TO MOMKHA CKasaTH, IO
MU CTBOPUJIU MOAesib HeOa — HebecHYy cgepy. llum moHATTAM

Man. 55. Taki kyni gatoTb 3mory Man. 56. HebecHa cdepa
ysiBUTU HeGecHy cdepy
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VCITiIITHO KOPUCTYIOThCSA BUEHi-aCTPOHOMU, BUBUAIOUM BUANMI
pyxu 3ipoK i BU3HAUarO4YM IXHE PO3TaIllyBaHHS Ha HeOi.

Ot:xe, HebecHa cgepa — ye Yysa8HA NOpPo*CHUCMA KYasa 00-
8iN1bHO20 padiyca, HA BHYMPIULHIO NOBEPXHI0 AKOL HAHECEeHO
6ci 30pi came mak, AK cnocmepizay i3 3emai 6ayumo ix HaA
30pAHOMY HeOI.

Hebecua cepa merrio cxoska Ha rao0yc 3eMJi, Ipo AKUUA THU
BiKe 3HAENI 3 MoYaTKoBOi 1mkoJim. IIpore Ha ryobyci poarariio-
BaHi OKeaHMW i MaTepuKu, a Ha HeOecHil cepi — 3opi (maz. 56).

Ha rao06yci 3emii icHyoTs ekBaTop, IliBuiunuii i IliBgen-
HUM reorpadiuni moarocu. Ha HebecHiit chepi TakoK € 10-
JIIOCU ¥ eKBaTOp, ajle Ha3UBAIOThCS BOHU HeOeCHUI eKkeamop
i noarcu ceimy (man. 57).

HebecHuii ekBaTop miauTh HeOecHY cdepy Ha OBi HiBKRYy-
ai — IliBaiuny i IliBmenny. Touky HeOecHOi cdepu, poarTa-
IITOBaHy IIPAMO HaJ T'OJIOBOIO CIIOCTepiraua, HasuBalOThb 3€Hi-
mom. YSABHY Bich, HaBKOJIO K01 o0epTaeThcsa HebecHa chepa,
Ha3WBaIOTh GicCl0 c6imy. A TOUKU IepeTUHY Iiiel ysBHOI oci
cBiTy 3 HeOecHOIO cepoio HaszuBawTh IlieHiuHUM nonrocom
céimy i Iliedennum nonrwcom ceimy (man. 57).

MiBHiYHWI nontoc
CBITY

HebecHuin eksaTop ——i,

T
MNiBoeHHMI nortoc 3
CBITY i =l

/ Bicb cBiTy

Man. 57. Todku i niHii HeGecHoi cdepun

BapTo 3ayBaxkuTu, 110 Mi’k 3eMHUMMU TOJIIOCAMU 1 3e MHUM
€KBaTOPOM Ta IIOJIIOCAMM CBiTYy i HeOeCHMM eKBaTOpPOM icHYeE
OJlHA CYTTEBA BiAMiHHiCTH. 3eMHi IIOJIOCU peaJIbHO iCHYIOTH
AK TOYKM Ha MOBEpPXHi 3emJyi, i 70 HUX MOKHA MOJETITH Un
JoixaTm Tak caMo, AK i 1o ekBaTopa. A IIOJIOCiB CBiTY AK pe-
aJBbHUX TOYOK Ha 30pAHOMY HeOl Hemae. Tomy My MoKeMO 1o-
3HAUUTU TIJIbKU HAIPAMOK, ¥ AKOMY BOHHU CIIOCTEPiraroThCH. .“"rﬂ'f g
f o)
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Kosmu mm muBummoca Ha He0O, To OaumMmo, AK yaeHb CoHIle,
a BHOui Micarb i 30pi pyxatorbes mo Hbomy. Ham 3maetses, 1110
He0O0 PyXaeThCs HaBKOJIO HAC. ¥ JaBHUHY BUEHIi 3p0oOMIN XMOHMHA
BHICHOBOK, IIT0 3eMJIA HEPYXOMa, a BCe PYyXaeThCA HABKOJIO HeEi.
IIprumHa Taxkol MOMMJIKHK IIOJISATAE B obepTaHHI 3eMJi HaBKOJIO
cBoei oci. Taxk camo, Ak TOOi mig uac obepTaHHsS Ha Kapyceli
3MIa€ThCS, III0 PYXAIOThCA OYAMHKH i JepeBa, Tak i BciM, XTO IIe-
pedyBae Ha 3eMJIi, 3Ja€ThCs, 10 pyxXaeTbesa HeOo. Ta Hacmpaszai
e 3eMJsi pyxaeTbeAd HaBKoJIO COHIIA ¥ HABKOJIO CBOEI OCi.

% Miacymku

& HebecHa cdepa — Le yaBHa NMOPOXHUCTA Kyns, Yy LIEHTPi AKoT 3HaxoauTbcs
cnoctepiray. Ha BHYTpPILLHIO MOBEPXHIO L€l Kyni HAHECEHO BCi 30pi Tak, 9K iX
GaunTb Ha 30psiHOMY Hebi cnocTepirauv.

& Ha HebGecHiin cdhepi € TOUKM | MiHii, 32 JONOMOroH SKMUX MOXHa BU3HAYMTU

MOMNOXeEHHS 3ip.

& Yce, L0 3HaxoanUTbCS Ha Hebi, NOCTINHO pyXaeTbecs.

CTopiHKka npupoagoaocnigHmMka

BukoHal ydoma docs1id. CTapofaBHi BYEHI YacTO KOpUCTyBanucs «Hebec-
HUMK rnoBycamm». Ha HMx Bynn HaHeceHi MiHii, 3a JOMOMOro SKUX MOX-
Ha Byno Ayxe TOYHO BM3HAYMTKU MICLLeNOnOXeHHs 30pi Ha HebecHin cdepi.
IMpoTe BCi 30pi Ta iXHi CyKynHOCTi Ha TUX «HebecHMx rmobycax» BUrnaganu

«NepeBepHyTUMMY.

Y YoMy nonsrana noMurika CTapofaBHIX YYeHUX, LLIO KopucTyBanucst «Hebec-
HUMK rnoBycamm»? BignoBicTn Ha Ue 3anMTaHHA ToOi JonoMoxe Takvi gocnia,.
Hocnid. 3amantoHkoM 58 Ha NPo30poMy apKyLLi nonieTuneHy 306pasm cysip’s

Benukoi Beameguui, abo Benvkun KiBLu, sk Wwe noro HasvBatoTb B YkpaiHi. Cim
HaMNOMITHiLLKX 3ipok KiBla HaHecn Ha NorieTuneH YepBoHMM GOrIOMacTepPoM.

Man. 58. Hansackpasiwa
YyacTuHa cysip’s Benukoi
Beaomeguui

BurotoBneHnin MantoHOK 3a AOMOMOIOK CKOT-
Yya MpUKpPINM OO CKMa Ha BikHI GankoHa (SKLLO
ue kBaptupa) abo Ha BikHI MepLUOro MoBepxy
npuBaTHOro OyouHKY i3cepeanHN NOMELLKaHHS.
Tenep yBaxHO po3rnsAHb 300paxeHe cysip’s.
3BepHu yBary, pydka Kiewa 6yge sHaxogutucs
nisopyd. MoTim Buan Ha Bynuuto abo GankoH
i MOBTOpPY CNoCTepexeHHA. Tn nobayunwl pydky
KiBia Bxxe npaBopyu.

OTxe, noMunka AaBHIX YYEHMX MOSICHIETLCS
TUM, LLO 30psiHe HEBO Ha «HeBecHMX rnobycax»
ManBanu Tak, sk horo 6auns 6m cnocrtepiray,
nepebyBatoun 330BHI HebBeCHOT cdepu.
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CnocTepiratoun 3a 30psiHUM Hebom y TTiBHIYHIA NiBKy”i, 4aBHI BYEHI NOMITU-
NN, WO BCi 30Pi pyxatTbCs | YUM BULLE 30PS 3HAXOAUTLCS Ha HEBI, TUM MeHLU
NOMITHMI Ti pyX. Ha HeBi BOHM 3HaMLLNM TaKy 30pt0, PyX SIKOI Mamxe Herno-
MITHWUIA NPOTSArom yciei Houi. LLlo 6rivkye 4o Hel 3HaxoasaTbCs iHLWi 30pi, TO pyX
ix cTae noBinbHiwmMm. Lo 30pto HasmBatloTb [MonsgpHOoLo 3opeto, a TouKy i Mic-
LlenosnoXeHHsa Ha HebecHin cdepi NoB’A3ytoTh 3 [MiBHIYHMM NOSIOCOM CBITY.

CTopiHKka epyauTa

<> [MepeBip CBOI 3HAHHSA

——

1. Lo Take HebecHa cdpepa Ta i3 UMM i MOXXHa NOPIBHATN?
2. HasBwu Touku i NiHii HebecHoi cdepn.
3. Homy 3gaeTbes, WO 30pi pyxatoTbcsa no Heby?
4.* Aka npuynMHa BUOUMMX PYXiB CBITUIT i 3MiHW BUrMSAY 30psHOro Heba Bnpo-
OOBX pPOKy?

@"I 6. HEBECHI TIJIA

Tu BKe 3HAEI PO icHyBaHHA (ismuHMX Tiji. BoHu Tebe
OTOUYIOTh, TU HUMU KopucTyenicsa. IIpoTe B mpupoai icHyOTh
e 1 HebecHi mina. Ile Bci Tina, 10 3BHAXOAATHCS 3a MeKaAMU
3emJi: 30pi, naanemu, Komemu, acmepoidu Tormio. Haiibinb-
MU HeOeCHUMMU TiJlaMHU € 30pi, HAaMeHIINMU — KOCMiuHNHA
nua. Tucaui pokiB J0aM cocTepirarTh 3a 30PAHUM HeOOM,
HaMaramounch posidpaTuch y HOro 30pPAHOMY Pi3HOMAHITTI,
KJacu(iKyBaTu MOro, AKOCh IIO3HAUUTH.

Po3socapeni nebecrni mina, w0 UnpomMiHIOIOMb C8iMJI0, HA-
3usawmbv 3opamu. Heo30poeHUM OKOM Ha 30pAHOMY HeOi
Mo:kHa Hagiuntu 0am3bko 3000 3ip, a 3a MOIMOMOTO0H0 OiHOK-
JIsI, Mig30pHOI TPyOM um TejiecKkoma — HaOararo Oinbime. 11106
IIpocTiire O0yJI0 OpieHTYBATHUCSA cepen BeJnKoi KiabKocTi 3ip,
SAKi MOKHa mo0aunuTy He030POEHUM OKOM, HeOecHY chepy IIo-
oinuay Ha OiITAHKH, a 30pi Ha WX AIIAHKaxX 00’eTHAIN B
rpynu i HagBanau cy3ip’amu.

MaBHi mocaifHUKU 30pPAHOTO Heba IMOAYMKHU CHOJYyYaJIU
30pi JiHiAMHM TakK, [0 BOHM CXEMaTUYHO HAragylOTh IIeBHi
dirypu. Tomy Ha HeOi moxxkHa 3HauTH Tepesu it Paka, Tenab-
na i Ilca. BaraTro mass 3ip i cysip’iB moB’sa3aHo 3 Midamu
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Man. 59. Hansickpasiwa 4YactuHa cysip’a OpioHa (1)
i 306pakeHHs cysip’a OpioHa B atnaci XVII ct. (2)

1 Jgerengamu. He BuHATOK 1 cysip’a OpioHa, AKe JIETKO 3Ha-
WTH Ha HAIIOMy HeOi 3a AscKpaBuMu 3opamu (Maj. 59).

- IlmaneTn — BeJMKi HeOeCHI Tija, IO caMi He CBIiTATHCA

3 JaBHiX YaciB JIIOAYM 3HAJIU IIPO HeOeCHi Tija, sKi BOHU Ha3Ba-
1 naanemamu. 30BHI BOHM CXOXKi Ha 30pi, ajie BiApisHAIOTHCS
BiJi HUX THM, IO IIOCTiAHO IIEPEMIiIIyIOThCSA II0 He0y, Iepexo-
ISYM 3 OJHOIO Cy3ip’sd 0 iHIITOro, 3MiHIOIOUM CBOIO SICKPaBiCTh.
IlosacHIOETHCA II€ THUM, IO IJIAHETU PYXalOThCA CBOIMU 0opdima-
Mmu HaBKoJ10 CoHIIA i cBiTATH HaM #oro BigouTum csitiiom. ToOTO
caMi ILIaHeTH He BUIIPOMIHIOIOTH CBIiTJIO.

Hunui Bueni mHasmiuyioTh BiciMm mianeT COHSAYHOI CHUCTEMMU.
Y miectTu 3 HUX BUABJIEHO IPUPOJHI cynymHurku — HebecHi
Tijla, AKi 00epTaloThCsA HABKOJO ILJIAHET.

- MaJji HeOecHi Tija

He menmn mikasi i1 maji 3a posmipamu HebecHi Tima, mo
AKUX HaJeXaTh KOMETH, acTepoifll, MeTeOpPOian.

Komema — maje tijio CoHsIYHOI cucTeMu, AKe 00epTaEThCA
HaBKo0J10 COHIIA 110 AysKe BUTATHYTiN opbiti. KomeTa cKiaanma-
€THCS 3 TBEPAOIO AApa — KPUKAaHOI OpUJI, YTBOPEHOI 3 JILOAY
1 3aMOPOKEHUX radiB i3 TBEepPAUM MNUJIOM, PO3MipOM BiJ OJHO-
I'o IO AecATH KiJoMeTpiB, i xBocTa. 3 HabOamxenHaM 10 CoHIila
PEUOBMHH AIpa KOMETH IIOYMHAIOTHL BHUIIAPOBYBaTucs. Tak y

_ KOMeT BAPOCTA€ BeJIeTEHCBbKNUI CBITHUI rasoBuil XBicT. 3aBis-

(8% )



K TaKOMY JOBI'OMY XBOCTY HaBHi I'peKkmu
Ha3WBaJI1 KOMETY «30pEel0 3 BOJOCCAM», a
3a uvaciB KuiBcbkoi Pyci BoHa oTpumasa
Ha3BY «xBocTaTa 30pa» (MaJj. 60).

Tu BiKe 3Haemi, 1m0 HaBKoJo CoOHIIA
obepraeThbesa Bicim miaaner. HacmpaBnai B
CoHAYHIN cucTeMi BiKPUTO BIKe IIOHA[
TPU THUCAYL IIJIaHET, aJKe KPiM BeJUKUX
m1aseT HaBKoJo CoHIIS 00epTaloThCA IIe
1 MaJIi IraHeTu. ¥ AaBHUHY 1X HasduBaJIu
IJIaHeTOXOJ4aMM, a i3 YacoM 3a HUMM MiIl-
HO 3aKpinujiacd Ha3Ba — acmepoiou.

€ B CoHsuHili cucreMmi Ie MeHIIi 3a
posmipamu HeOecHi Tija, HidK KoMeTH i ac-
Tepoinu. IX HasuBalOTL Memeopoidamu.
Ixni posmipu mHe mepesumytors 1 kM. ITo-
TPANUBIIIY B MOBiTPAHY 000JOHKY 3eM.Jri,
MeTeopoinu 3ropaioTh. IIpu mboMy BUHM-
KaloTh CBITJIOBL ABMINA, SIKi 3aJeKHO BiJ
sSICKPaBOCTi Ha3WBAIOTL Memeopamu i 60-
aidamu (maj. 61).

”~

Man. 60. KomeTa

Man. 61. MeTteopu

IIpoTe AKIIO MeTeopoin He 3TopiB Y HMOBITPAHiN 000JIOHITI
3emuti i BmaB Ha ii MOBEepXHIO, TO TaKe HebecHe TiJl0O Ha3U-
BalTh memeopumom (Masu. 62). MeTeoputu oTpUMYyIOTH Ha-
3By IIepeBa’KHO 3a MiclieM ixHBbOTro namiHHA. Hanpukmaan, €
MeTeopuTu 3 HazBamMu Bopoauno, I'opaiBka, I'onosnyy.

Man. 62. MeTteopuT 06a € HanbiNbLWMM METEOPUTOM %*{@"

cepep 3HangeHux Ha 3ewmni
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Miacymku

& HebecHi Tina — ue Bce Te, WO 3HaxoauTbCA Ha Hebi.

& 3opi — posxapeHi HeGecHi Tina, Lo BUNPOMIHIOITb CBITNO.

& MnaHeTn € HebecHUMK Tinamu, WO He BUMPOMIHIOIOTL CBiTNa.

& 1o manux HeGecHUX Tin HanexaTtb acTepoian, KOMeTU, METeopPOIaN.

CTopiHKka npupoaoaocnigHuUKa

BukoHali ydoma 3aedaHHs. PO3NOYHN CNOCTEPEXKEHHS 3a 3MiHAMW BU-
rnsay 30opsHoro Heba BNpPOAOBX KaneHgapHoro poky. Yce, wo 1o6i 3Ha-
nobuntbcs Anga uboro, — Lie TBOI 04i, Xopola noroga, parMeHT KapTu 30-
psiHOro Heba.

Ais 1. O3Haniomcs 3 kapToto 30psHOro Heba. 3BepHUM yBary Ha cim sickpa-
BUX 3ip, AKi po3TalloBaHi Tak, WO HaragyTb KiBLW 3 py4ykoto. [JaBHim nto-
OSM Ui 30pi Ta gesKi MeHLW sickpaBi, po3TalloBaHi nopyy, Haragyesanu ob6-
pucu Begmens. 3Biacu i noxoauTb Ha3Ba cysip’s — Benvka Begmeguus.
Ak Tn 3Haew, B YKpaiHi ue cy3ip’s 3gaBHa HasmBatoTb we Benukun KisLw,

abo Bis.
Mana Beamenuus 3Hailau Takox Cysip’s 3i CXoxXummn 06-
. pucamu, ane MeHLwux posmipis — Many
. . Begmeguuto. Cim dckpaBux 3ip Lboro

MonsipHa 30ps )] cysip's Tex HaraayoTb KiBw. OcTaHHS
= 30pd pyuyku noro koswa € lNMNonsapHowo

3opeto (man. 63).

Adis 2. Tlicna o3HanoOMIeHHs 3 Kap-

TOK Mi3HO BBeYEepi B SCHYy norogy

BUNOM 3 [OPOCAMMM  Ha BYIMLULO.

- Mam’atan! lNMepen noyatkom cnocTe-
Benuka Beameauus pPEeXEeHHA TBINW 3ip Mae 3BUKHYTU 00
Tempsasu. CnpobynTte pasom Biglyka-

Man. 63. Sk 3HalTU TV Ha 30psHOMY Hebi cysip’a Benukoi
MonsipHy 30pto Ta Manoi Begmeaunupb, MNonapHy 3opto.

Ais 3. Yepe3 45-60 xB nepesip, uu
3MiHMNK cy3ip’a Benukoi Ta Manoi Begmeguub CBO€E NOMOXEHHA HA He-
6ocxuni. Cnpobyi noAacHUTM nobGayeHe.

" CTtopiHka epyauTa

Hamsigomiwoto € kometa Nannes (ii Bigkpme y XVII CT. aHrnincekun actpo-
HoMm annen), wo 3'aBnaeTbes 6ing 3emni NpUbnM3HO Yepes KOXHI 76 pokiB.
BocTtaHHe BoHa Habnuaunaca go Hawoi nnaHetn B 1986 p. ®opma ii sgpa
Haragye siiue 3aBaoBxXku 15 kv Ta giameTtpom 10 km. KomeTa Nannesa obep-
TaEeTbCsl HABKOMO CBOET OCi, pobnsaym noBHM 06epT 3a 53 roguHu. Temnepa-
Typa Ha ii noBepxHi —67 °C, a BcepeauHi —19 °C.
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<> [lepeBip CBOi 3HAHHA

—

1. Wo Take HebecHe Tino? Hasewu, siki TM 3HaeLL HEOECHI Tina i po3kaXku Npo HUX.
2. Aki HeBecHi Tina Ha3nBakTb NNaHeTamm?

3. Uum came nnaHeTu Bigpi3HAKOTLCS Big 3ip?

4. lllo Take KOMeTU? YnM came BOHM BiAPI3HAOTLCS Bif iHWMX HEBeCHUX Tin?
5. LLlo chinbHOro i Ynum Bigpi3HAIOTLECA METEOPU I METEOPUTU?

§17. 30PI TA CY3IP’A

IlisHO BBeuepi um BHOUI Ha Oe3xMapHOMY HeOi MM MOYKEMO
mobaunTu 0au3bKo 3000 3ip. CroemianbHi Ipuaagy BUSBJISIOTH
ixX KijbKa MinbApAiB. 30pi HAM HAraayoOTh MaJeHbKI JIIXTapuKH.
HacmpaBzi »k 11e BeJIMKi BOTHAHI KYJIi, I110 CKJIQIaI0OThCA 3 PO3:Ka-
peHoro rasy. Bouu MmaroTh AyKe BUCOKY TEMIIEPATYpPY i ITOCTiAHO
BUITPOMiHIOIOTH CBITJIO M Temyio. A MaJlMMU 30pi 3HAIOTHCA HAM
TOMY, IO NepeOyBalOTh Ha Oy:Ke BeJUKid Bigcraui Bim Semui.
CeiTy0o Big Hux, pyxatounch 3i mBuakictio 300 000 km/c, mps-
My€e 00 3eMJIi 6araTo PoKiB.

* BigmiHHOCTI MiK 30paAMuU

CoHIle — 1me TeX 30pdA, dKa 3 ycix 3ip posralmioBaHa 10
Hac HamnOmm:kuye. A HacTymHa 3opd mnepedOyBae Bim Semuri
y 260 Ttucau pasiB gmaii, Hidk Comie. Came TOMy MU CIPHUIA-
maemo Conile OiJBIIMM 3a iHIINL 30pi, i HOT0 TEMJIO JOXOIUThH
mo 3emiai. Yaeras CoHIle 3aTbMapioe CBITJIO iHIMIUX 3ip, i Mu
ix He 6aummo.

3azBuuail 30pi PO3Pi3HAIOTH 3a TeMIepaTypoio i po3mipa-
MU. 3a TeMIepaTypolo IIOBEPXHi 30pi MOMIIAIOTHL HA YEPEOHi
(mamixosomHirmi), #oemi, 6ini (30pi cepeaHBOI TeMIepaTypu)
Ta 61akumHi (HaOiJIbII Po3KapeHi 30pi).

Hamre CoHIle HaJeKUTH OO KOBTUX 3ip. AAKIMO KasaTu mIpo
posMipu, TO € 30pi-8eslemHi, IKi B MigbApAUM pasiB OinbIri
3a Coure, ajne € i 3opi-kapaiuku, 10 AKUX HauaeKUTb 1 CoHITe
(may. 64).

Oxpemi minaHkm 3opsaHoro Heba Ha HebOecHim cdepi 3 yci-
Ma 30pPAMM I IHIIMMU TijJlaMH, III0 MICTATBCA B IXHIX MeXKax,
MalOTh Ha3BY cy3ip’a. 30pi Ta cysip’da JoroMaraioTh OPiEHTYBaTUCH -,



cIPIYC Ha MiCIIeBOCTi, TOMY 3laBHA MaJli
BasKJIMBe 3HAUEHHS JJISI MOPeIliaB-
IiB, MaHAPiBHUKIB, KymIiiB. Tak,
sAckpaBa IlonapHa 30pa 3aBxKIu
BKasye Ha MOiBHIU. 3HaOuu IIe,
MOJKHA JIETKO BUSHAUUTU CTOPOHU
ATbILEGAPAH TOPMBOHTY, IO JaCTh 3MOI'y IIBH/[-
: KO 30pi€HTyBaTHCS Ha MiCIIEBOCTI.
IIle B cuBy naBHUHY 3’IBUJIMNCA Ha-
3Bu cy3ip’iB JleBa, [Ipakona, Tepe-
3iB, Opiona, Jlipu, Besukoi Ta Ma-
Jgoil Begmenunsb.

Hansigomimmumu € 12 3oxgia-
KaapHuX cysip’iB: Kosopir, Bojgo-
aini, Pubu, OBen, Tenxens, Baus-
HioKu, Paxk, JleB, [[iBa, Tepesnu,
Ckopmion i Crpinens (mana. 65).

Man. 64. I'IopiBHﬂn_bHi po3mipu V mepeksiani 3 TIpenbKoi MOBH

AGAKIX 3Ip CJIOBO «30JiaK» O3Hauae «3Bip».
3 JaBHiX yaciB BBayKa€ThCA, 10 KOXKHUI 3eMHUII MicAIb IIEB-
HUM YMHOM IIOB’A3aHUU 3 OJHUM i3 Cy3ip’iB.

CIPIYC

BETENLIERIE AHTAPEC

Man. 65. 3ogiakanbHi cysip’s
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Man. 66. ®parmeHT KapTK 30psiHOro Heba

CxemaruuHi 300pasKkeHHA cy3ip’iB, mepeHeceHi Ha Mmamip, Ha3u-
BalOTh 3opanumu kapmamu (MaJy. 66). HaligaBHimnooo € kapra 3
800 3ip, ary ckyaaB Kuraicbkuii yueani I1Iu Illen IV cr. mo m.e.

IIpoTsarom cToJiTh 30pi 00’ € AHYBAJIU II0-Pi3HOMY — 3HUKAJIU
OIHIi Ha3BU, 3’ABJIAANCSI HOBi. 3 1922 p. i moTenep 3opsaHe HEOO
YMOBHO pospijiere Ha 88 cysip’iB. [ledAKi 3 HUX MOYKHAa CIIOCTe-
piratTu TiJIbKM meBHOI mopu PoKy. Tak, cysip’as OpioH MokHa
nmobaunTu B YKpaiHi jiuiie B3BUMKyY. YacTuHy cysip’iB y Hamrii
IliBHiuHi# miBKyJi B3araJi He BUAHO, HAIpUKJaL cysip’a IIiB-
JTeHHUM XpecT.

% MigcymMku

& 30pi — ue HeGecHi Tina, WO CKNagalTbCs 3 PO3)KapeHOro rasy i BUNPOMIiHI0-
I0Tb CBITM0 Ta Tenno.

& 3o0pi NnepebyBaloTb Ha Oy»Xe BeNuKii BigcTaHi Big 3emni. 3a3Bnyait 30pi pos-
Pi3HAIOTb 3a TeMnepaTypoto i po3Mipamu.

& CoHLe — )XOBTa 30ps, AKa po3TalloBaHa A0 3eMni Hanbnx4e.

& Cysip's — AinsaHkn HeGecHoi cchepy 3 po3TallOBaHMMM Ha HUX 30psMK Ta
iHLLMMW HeDeCcHUMM Tinamu. 3

& 30psHi KapTn — cxeMaTW4Hi 306paXeHHst cy3ip’iB, NepeHeceHi Ha nanip. ﬁfi‘,iw

B
1

)
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CTopiHka npupoagoaocnigHuKa

“.

MpakmuyHe 3aHIMms. BusHauyuTtn HamBigomilli cy3ip’a Ha KapTi 3o0psa-
Yy

Horo Heba.

Mema: 3akpinMTu MNOHATTA Mpo Ccy3ip’'s, hopmMyBaTV BMIHHA MnpaLoBaTy

3 KapTo 30psIHOMO Heba.

3aedaHHs 1. 3Hanan Ha kapTi 3opsiHoro Heba cysip’a Benvkoi Ta Manoi

Beoveouupb.

3aedaHHs 2.Po3msHb i po3pi3HM Ha KapTi We Kifbka cy3ip’iB. 3anuim ixHi

Ha3BW B 30LLUUT.

W

e

MepeBip cBOI 3HaHHSA

1. Aki icHyOTb BiMIHHOCTI Mi>X 30pAMKN?
2. llo Take cysip’a? Hasegu npuknagu cysip’is.

3. HasBwu 30giakansHi cysip’s.

4. l1lo 306paxeHo Ha 30psHUX KapTax?
5*. Cknagu posnoBigb npo cysip’st Benuvkoi Ta Manoi Begmeaunub.

§18. conne

1

- IIpupoane msxepesio cBiTJIa i Temja Ha HaUIi¥ IJIaHeTI

CoHIle — ofHa 3 MinbApAiB 3ip Hamol Iamaxkturu. Moro
miamerp ctaHoBuTh 1 392 000 kM. IlopiBHAHO i3 3em.Jero
me y 109 pasiB 6Giapmie. I xoua CoHIle € HaHOJIMIKUOIO OO
3emJi 30pero, BiAcTaHb MiK HuMM gopiBHIOE 150 Mijabiio-

Man. 67. ®oTo noBepxHi
CoHus

4

(Y7 )

HiB KimomeTpiB. Tomy Ha Hebi
BOHO 1 Ma€ BUIJIAL HEBEJNKOTO
nucka. IIpomiHp cBiTJIIAa  Bif
Conma pmocsarae 3emui 3a 8 XB.
A Bij HacTymHOI HanOJIMMKYOI 10
Semui micas CoHig 30pi cBiT-
JIO J0JIa€ KOCMIUHHH IIPOCTip 3a
4,3 pory.

Ax i Bci sopi, CoHme — 1€
pos3:kapeHa KyJd, YV CKJaIAl AKO1
HaubijIbIlle TrasomomgiOHUX IIPO-
CTHUX PEYOBUH — BOAHIO 1 TeJiio
(man. 67). Ha mnoBepxHi CoHIA
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TemMIiepaTypa cTaHoBuTh 0m3bKko 6000 rpagyciB, a 3 HabIM-
JKeHHSM JI0 IIeHTPY BOHA 3pocTa€ i carae moHan 15 Miabiio-
HiB rpagyciB! 3a TakuX TeMIepaTyp PEeUYOBHUHU HE MOMKYTh
icHyBaTu y TBepPAOMY UM PiKOMY arperaTHOMY CTaHi.

e IInavmu ma Coniri

IIle T'anineo Tamineit, BuBuaroum CoOHIlE 3a JOIIOMOTOIO
TeJIeCKOIla, MOMITHMB Ha HbBOMY ILIAMH. BoHU mepeMilry-
BaJINCh IO COHAYHOMY AMCKOBIi, IXHIi PO3Mipu 3MiHIOBAJINCS.
Yuennii npunyctus, 1o Ha CoHIII BimOyBaeThCcsa aKTUBHUMN
pPyx peuoBuH. HunHi BcTaHOBJIEHO, IITO 1€ MiMiCHO PyXalOThCA
pos:xapeHi rasmu, Tomy nmoBepxHsa CoHIS Haragye OypXJuBe
Mope.

* 3HaueHHA COHIA MJIA KUBOI IIPUPOIHN

Y pisHi mopu porky mu orpumyemo Bia CoHIIA PiB3HY KiJb-
KicTh cBiTsa 1 Tensa. Ha mpukJaaail pocamH CBO€EI MicIleBOCTi
T MOJKEIIl CIOoCTepiratu, AK JKHBiI opramisaMu pearymoThb
Ha 11e. YJITKy, KOJH COHAYHOTO CcBiTJIa i Temaa Oarato, BO-
Ia JIeTKO HaIXOOUTL Uepe3 KOPiHb A0 JHCTKiB. PociauHN
aKTHUBHO POCTYTh, 30iJBIITYEThCA IXHA Maca. BSUMKY COHAY-
HOTO CBiTJia i Temya He BHCTAyae IJd IbOT0o. ToMy B 0iJib-
IIIOCTi POCJMH BOCEHMU JHUCTsS omagae. HaBecHi mosomi smct-
KM PO3MYCKAIOThCA 3HOBY 1 IIOYMHAIOTH AaKTUBHO BUPOOJIA-
TH Ha CBiTJIi opramiuHi peuoBHMHH. IX CIOKMBAIOTH TBAPUHU
i JrogmHAa.

¥ Takwmit croci6 cBiTs0 Ta Temao COHITA MPOJOBIKYE CIYTY-
BaTU »KUBili IPUPOi.

IlomipHe ocCBiTJIEHHA Tijla JIIOAMHN COHAYHUMU IIpOMe-
HAMU CIPUSAE YTBOPEHHIO B Ii MIKipi peuoBUWH, ITIiJ] BILJIMBOM
AKUX KiCTKM HaOyBalOTh MiITHOCTI.

Or:xe, CoHIle — 11€e 30ps, IO € IPUPOSHUM IKepeoM CBiT-
Ja i Temja OJsd BChOTO JKMBOTO Ha 3€MJIi.

{(’;‘ Miacymku

& CoHue — Hanbnwxkya go 3emni 3ops, sika 3abesneyye i1 cBiTNOM i Tennom.

& CoHue B 109 pasiB Ginblie 3a 3eMnio i po3TalloBaHe Bif Hel Ha BiacTaHi
150 MinbNoHIB KinomeTpiB.

& CoHle € npupoaHUM O)Xepernom CBiTna i Tenna Ans BCbOro XMUBOFO Ha
3ewmni.
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XimiyHu enemMeHT leniv gictaB CBOK Ha3By Bif CroBa «reniocy, Wo B rnepe-
Knagi 3 rpeubkoi 03Ha4Yae «COHSYHWUAY. BiH €guHUI 3 XiMiYHMX enemMeHTiB,
KU Byno BigKpUTO cno4vaTky Ha CoHui, a noTim Ha 3emni.

MpocTa peyoBMHa reniv € pigkicHoto Ha 3emni. Ane pa3om 3 BOOAHEM — L
OCHOBHI peyoBuHM y cknagi CoHusa. Asumwa, wo BiabyBaTbCa 3 BOOHEM Ha
CoHUji, cynpoBOMKYIOTbCS BUAINEHHSAM CBIiTNa, Tenna Ta yTBOPEHHAM renito.
Ha ckinbku we BuctaumTb 3anacis BogHio Ha CoHUi? 3a nigpaxyHkamu BYe-
HUX XBWIOBATUCS, O BOAEHb CKOPO 3akiHUMTbCs i CoHUe 3racHe, HeMae
nigcras. BoHn goeenu, o CoHue CBITUTUME e MINbsipan PokiB.

CTopiHKa epyauTta

N MNepeBip cBOI 3HAHHSA

——

1. [Ho skunx HebBecHux Tin Hanexutb CoHue? Aki noro po3mipn?
2. Ha 5Ky BigctaHb 3emng BigaaneHa Big CoHua?
3. HaBean sikomora Ginblie npuknagis, WO NigTBEPAXYHTb 3Ha4eHHA CoHus
AN XKUTTA Ha 3emni.
4*. 3aBasku YoMy Ha CoHLUi Taka BMCOKa Temnepatypa?

§19. COHSYHA CHCTEMA

CoHAuHa cmcTeMa — IJIJaHEeTHaA CHCTEMAa, YTBOpPeHa IleH-
TpaysbHOIO 30pero CoHIleM i Bcima HebecHMMHU TijaMu, IO
00epTaThCsd HABKOJO HLOTO. 3aBAAKHN BeJNUE3Hill CHUJi THd-
JKiHHS BOHO yTpuMye 0ijs cebe IIaHeTH Ta MaJii HeOecHi Tija
i He mae im BimymetiTu B KocMmiuHui mpocTip. Ock uomy CoH-
e — meHTp CoHAYHOI cucTeMMU.

« BimomocTi nipo nianetu COHAYHOI cMCTEeMH

Y ConauHili cucTeMi HaJIIUyIOTH BiciM mjaaHeT, SKi J0-
CIIIHUKY IMOAIINJM Ha IB1 Ipynu — IJaHETH 3eMHOI I'pyIu
i nnametru-riranTu. [lo naaHeT 3eMHOI 2pynu HaleXaTb
Meprypiii, Benepa, 3emusa, Mapc, a g0 niaHem-zizanmis —
KOmirep, CarypH, ¥YpaH, HenrtyH. Po3sriasHp MaJOHOK 68
i 3po0u BHMCHOBOK IIPO PO3MipHu IJIaHET, IO BXOIAATH A0 000X
TPVII.

Haii6inpimoio 3a poamipamMu miaaHeToio COHAYHOI cuCTeMU
e IOmirep, a maiimeHnmioo — MepKypiii. 3eMJis — I’ siTa 3a po3-
mipamu niaanera COHAYHOI cuCTEMU.



3emnA Onitep YpaH
Hiametp — Hiametp — Hiametp —
k 12 800 km 143 000 km 51 000 km
' Bi BioctaHb — BioctaHb — BioctaHb —
150 MAH KM 780 MITH KM 2900 MIH KM

™
Mapc CaTtypH HenTtyH

Hiametp — Oiametp — Hiametp —

6800 km 120 000 km 48 000 Km
Bigctanb — BigctaHnb — BigctaHnb —
228 MIH KM 1400 MIH KM 4500 MIH KM

Man. 68. Poamipn nnaHet CoHs4HOT cucTemMu i ixHi BigcTaHi Big CoHus

Houenasua (mo ceprusa 2006 porky) Bueni BBakaJsu, 1o B Co-
HAYHINA cucTteMi meB’saTh nmiaaHer. lles’sta mianera — ILiryToH,
BigkpuTuii 1930 porky. 3 PO3BUTKOM HAyKU i TEXHIKU y BUe-
HUX 3’ABUJIACS MOKJIMBICTH Kpallle JOCIiIUTHU Ie MaJe Hebec-
He Tijo. I 3’acyBajocs, mio 3a IlanyToHOM pyxaerbcsa Oarato
HeOeCHUX TiJI, CXOKMX Ha HHOT'O 3a po3Mipamu. 3arajoMm ix
HUHI HaiuyeTbea moHan 100 tucsay.

- Illo Take pik i AKMI BiH HA Pi3HUX IJIaHETaX

VYeci nnarmetu pyxamoTbesa HaBKoJI0 COHIA BIACHMMU OPOi-
TaMU i 3IiHAICHIOIOTEH IIOBHUI 00epT 3a pisHuit yac. Illo O6amKue
no CoHIa posraliioBaHa IJaHeTa, TO MEHIe Yacy iii moTpib-
HO s 1boro. IloBuuit o6ept HaBKo0 COHITA HAaIlla IJIaHeTa
3eMmisa poouTts 3a 365,25 mobu. Ileit yac HA3WBAIOTh 3eMHUM
Ppoxom.

Tu B)Ke 3HaEMI, IO KaJieHIap, AKUM MU KOPUCTYEMOCH,
Hajsiuye 365 mi6. A KOXKHI 4OTUPU POKU HACTA€ BUCOKOCHUM
pix 3 29 Jr0TOrO, TPHMBAJIICTH POKY 30iJIBINYETHCSA HA OLHY
no0y i cranoBuTh 366 ni6. IloABa BUCOKOCHOTO POKY MOSCHIO-
€ThCS THUM, IO 3€EMHUN PiK — YMCJO He IiJje.
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IITo maxni Bim Couma mepedyBae myaHeTa, TO JOBIlE Ha Hilt
TpuBae pik. Tax, Ha MepKypii, mo 3Haxogurbesa mo CoHIila
HaWOJM:K4Ye, TPUBAJIICTh POKY CTAHOBUTL Julle 88 3eMHUX
ni6. Ha Carypui pik TpuBae 29,5 semuoro poxy. A Ha Hemn-
TYyHi, HanOiabm Biggamewiinn Bix CoHIA miaaHeTi, TPUBAJIICTh
POKY CTaHOBUTH ak 164,8 3eMHOro pokKy!

IInameru mie obGepTailoThLCSA HABKOJO cBoei oci. IIpo Take
ob0epTaHHA 3eMJi TU Ai3HAENICSA MOKJIAAHiINIEe B HACTYIHOMY
naparpadi.

« Ik CoHie 3irpiBae pisHi miaaneTu

3 BJIACHOT'O JOCBiAy TH 3HAEI, IO YMM OJIM)KYE ITigiHATH
Io OararTsi, OaTtapei um obirpiBaua, TuM OiJIbIIIE OTPUMAEIII
TemJia i mBuaIne sirpiemcsa. Tak camo BigOyBaeThbcd i 3 mia-
Hetamu CouauHoi cuctemu. Illo Osimikue mianera mepedyBae
no CoHiig, To BuIilla Ha HiMl Temmeparypa. Hampurkiaan, Ha
Meprypii Bora mocsarae +430 °C. 3i 36inabieHHAM BifgcraHi
miaanetu Bixg CoHIIE TeMmeparypa Ha Hill 3HMMKyeThbcA. Taxk,
Ha Hanbiabm Bigmanenux Bixg Conna Ypani it Henryni Tem-
nmeparypa He migaimaerbes Buine —200 °C.

A uyu icHYIOTH cepej 30pPSIHUX CBiTiB IIe 30pi, HaBKOJIO
AKX obeprarmThCcsa HebOecHi Tija, aK i B Conauniii cucremi?
Yueni 3maBHa mpumnyckajJu iCHyYyBaHHA iHININX CHCTeM, IIO-
nioaux mo Comsumoi. IIpore TiIbKM HAOPUKIHIII MHUHYJOTO
CTOJIITTSA BAAJIOCS 3pOOUTH Take BigkpuTTsa. HuHi BiZKpuTO
COTHI MIJaHeT, IKi 00epTalThCsa HABKOJIO 3ip.

% Nigcymku

& CoHsilyHa cucTemMa — MnaHeTHa cuUcTeMa, YTBOpEHa LEHTparibHOK 30peto
CoHuewM i Bcima HebecHuMK Tinamu, Lwo obepTaoTbCA HAaBKOSO HbOTO.

& Y CoHsuHii cucTemi BusiBneHo 8 nnaHet: Mepkypili, BeHepa, 3emnsi, Mapc,
tOnitep, CatypH, HenTyH Ta YpaH. Ix noginsioTb Ha ABi rpynn — nnaHetu
3€MHOI rpynu i NNaHeTU-riraHTu.

& Pik — ue vac, npoTArom sIKOro nfaHeTa 34iMCHI0E NMOBHUI 06epT HaBKOMO
CoHus. Wo pani Big CoHusa nepebyBae nnaHeTa, TO AOBLUE Ha Hill TpMBae

piK.
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Yomy nnaHetn CoHsiYHOI cuctemun, obepTatouncb HaBkorno CoHus, He
BiANiTalOTb Y KOCMIYHMI NpoCTip? Ha ue 3anuTaHHA gaB BignoBigb Bce-
CBIiTHbO BigOMMIN y4YeHUn Icaak HeoToH. MpnbnusHo 300 pokiB ToMy BiH
BiOKPMB 3aKOH BCECBITHbOrO TSXiHHSA. 3rigHO i3 UMM 3akoHOM, yci Tina
NpUTAryITLCA MiX coboto. Cuny IXHbOro NPUTAraHHs BiH Ha3BaB TAXiH-
HAM. HbIOTOH O0BIB, WO CUa NPUTAraHHS MiXK Tinamu 3anexuTb Big ix-
HbOI Macu Ta BiACTaHi MiXX HAMW. TakKMM YMHOM CTano 3po3yMino, Lo BCi
nnaHetn CoHs4YHOI cuctemmn nepebyBaloTb Ha CBOIX opbiTax 3aBAsKN Be-
NNYE3HIN CUNi COHAYHOTO TSXIHHA. Micsub TakoX YyTPUMYETHCSA Ha CBOIN
op6iTi CUNOK 3EMHOrO TAXIHHS.

3HaHHA 3aKOoHY 4arno 3MOory KOHCTPYKTOpaM CTBOPUTH | BUBECTU Ha OpOITY
3eMni WTYYHi CynyTHUKK, KOCMiYHiI Kopabni, opbiTanbHi cTaHuil.

CTopiHKa epyauTa

# > MepeBip CBOI 3HAHHSA

——

1. Lo Take CoHsAvHa cuctema? Aki HebecHi Tina il yTBOpIOOTL?

2. Ha ski rpynu nogingaoTe nnaHetn COHAYHOT cucTeMmn? Hassu nnaHeTn Kox-
HOT i3 LMX rpyn.

3. Lo Take pik Ha nnaHeTi? MNopiBHAN TpUBaniCTb POKY Ha pi3HUX nnaHetax Co-
HAYHOT CUCTEMM.

4. l1lo 3ym0oBMIO NosiBy BUCOKOCHOMO POKY B HALLOMYy KaneHaapi?

5. Big 4oro 3anexuTtb Temneparypa Ha nnaHetax CoHsiyHOT cuctemn?

'@20. ILJIAHETH

3 maBHIX uaciB JIIOAM 3HAJAM IPO iCHYBaHHA ILIaHeT. Bin-
pi3HAJANCH, BOHU Bij 3ip THUM, III0 HE BUIIPOMiHIOBAJM CBITJA.
IlomiTuBININM mIaHmeTH, JaBHI JIOAWM Ha3BaJIM IX iMeHaMH THX
0oriB, AKMM BOHU TOAI MOKJOHAJUCA. I1i Ha3Bu 306eperyics Io
Hamux nHiB. Tak, MepKypi#i — 1me Oor Toprisii, Bernepa — 60-
TMHS Kpacu, a Mapc — Oor BifiHH.

+ Pyx naaner

IlmaneTn mOCTiIAHO IIepPEMIIYyIOTHCA 3 OJHi€l YacTUHU
30psAHOTO Heba B iHINY IO AysKe CKJIAAHUX TPAEKTOPiAX.
JAKIMo HamMadoBaTU Ha 30PAHINA KapTi HLIAX OJaHEeTH, TO
OTPUMAEMO KPHUBY JIiHiI0O 3 BurmHamu i merusamu. Ilo wHik
IJIaHEeTa PYXaeThCSA BIlEpel, 3YIUHAETHCA, a IIOTIM PO3IIO-
YMHAE PYyX Yy 3BOPOTHOMY HamnpaMKYy. IIpolimoBmiu Tpoxwu
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Has3al, PO3BEPTAETLCA i PYXaeThCcA AefaJi IMBUAIIE OO0 HOBOI
3YNUHKH.

IlaBHi BUeHi IIparHyJix pos3rajiaTy TaKUU IUBHUUN PyX ILJIaHET
i He MOIJIM IILOrO 3POOMTH, 00 BBaKAJIM SEMJIIO HEPYXOMOIO.
Tenmep Mu 3HaeMoO, 110 3eMJIsA — Ile IJIaHeTa, AKa TaKOXK PY-
xXaeThbCcsa HaBKOJI0 COHIIA. A PyX iHIIMX ILJIAHET HaM 34A€ThCS
IUBHUM TOMY, IIIO KOJIM MU CIIOCTE€Pira€Mo 3a HUMM, TO BOJ-
HOUac TaK caMO PyXaeMocs pas3oM i3 3eMJero.

Tu BiKe 3Haemi, mio BiciMm miaamer COHAYHOI CHUCTEeMHU PY-
xaloThcsA HaBKoJI0 CoHIIA IO cBOiX op6imax. Bincrani mik
opbiTaMu myaHeT 30iJbIIYIOTHCSA 3 BigmaleHHAM ILIAHETH Bif
Connga. CynymHuuku naanem o0epTaloThCcA HABKOJIO HUX IIO-
IiOHO ;o Toro, AK IJaHeTH o0epTaloThcsa HaBKoJ0 CoOHILA.

- Hanoausxua no CoHug miaHera

IlouneMo BuUBUeHHSA ILJIaHET 3 Ti€el 3 HUX, AKa po3Mille-
Ha no CoHnga Haibausxue. 11 HasBanu Mepxypiem (man. 69).
OckinbKM ILIaHeTa AysKe MIBUAKO PyXaeTbcsi HaBK0OJO CoH-
1A, pik Ha Mepkypii TpuBae BCHOTO
88 zemHux pmHiIB. A 0OCh MepKypiaH-
CbKUI JEeHb TATHETHCA 3aHaIATO IOB-
ro — axx 176 semMHUX AHIB, 1[0 BABiui
JIOBIIIe 3a MEPKYypiaHChKUU PiK.

ITo6aunT MepKypii Ha Hebi
BakKo. IlosgcHioeThbCca 1ie THUM, IO
BiH OMM3bKO posamimmenuit g0 CoHILA
1 TOMYy IIOCTifTHO «XOBa€ThCA» B HOTO
IMIPOMEHSIX.

Conmne 3sirpiBae Mepkypiii y cim
pasiB cUJIbHIiIIle, HiXK HAIy IJaHETY.
Ta Temneparypa Ha il IMJaHETI CUJIBHO KOJIUBAETHCA: BAEHb
BoHa carae +400 °C, a Buoui sHmKyeThcs go —200 °C.

Yca nmoBepxHa MepKypisa BKpuTa, HiOM IIIpaMaMu, BEJIU-
Ye3HUMU SMaMu, 3arJauOMHaAMU — IIe CJIiAU BiJ ymapiB meTeo-
PUTIB.

Man. 69. Mepkypin

« CecTpa nmiaameTu 3eMJisd

HOpyroio mo mnopanky Big CoHusa € nsiaHera Benepa
(mas. 70). BoHa mepimoio 3’ sABASETHCSA Ha HeOi BBeuepi, KOJu

_11e cBiTuth CoHIle, a micad Horo 3aX0y BUPiSHAETHCA CEPET



3ip cBo€l0 AcKpasicTio. AJjie CBiTUTH
BOHA HEJOBIO i Uyepes TOAUHY-APYTY
3HINKae 3 HiuHOro Heba. 3a AcCKpaBic-
TI0 Ha HeO6l Beumepa Tpera micaa Con-
a1 Micana. Hanexurs mo miamer,
BilOMUX JIIOJCTBY 3 HaWAaBHININX
yacis.

3a posmipamu Bemnepa cxoxxa Ha
HaNIy IIJIaHeTy, TOMY B JIaBHUHY
yacTo 11 HasduWBaJM CECTPOIO IIJaHe-
™1 3emyd. IIpore qodbpe posraaHyTH
Benepy 3 KocMocy He MOKHa, aIKe
BOHaA IIOCTiAHO OIIOBUTa TYCTUMMU
xmapamu. Tomy i1 BAeHb, i BHOUl
TeMIeparypa Ha Hill carae 0JU3b-
Ko +450 °C. Bogu ma miii miaaneri
HeMa€, KHCHI0O — MIPaKTUYHO TeX.
He Mmae BoHa I mIpuUpPOAHUX CYIyT-
HUKIB.

TpuBajnicte m06u Ha Benepi cra-
HOBUTHL OJu3bKo 117 3emHHUX 1i0,
a BeHepiaHChbKUI Pik TpuBae 225 3eM- Man. 71. Mapc
Hux ni6. HaBkosio CoHig 1 miame-

Ta PyXaeThCcA II0 OpOiTi, 1110 Mae (popMy MasKe IPaBUILHOTO
KoJIa, 3i mBHUAKicTIO 0J1M3bKO 35 KM/C.

Ilicna Benepu iize 3emas. Hamry miraHery Ta ii mpupoj-
HUul cynyTHuUK MicdAllpb BU eTaJlbHO PO3IJAHETEe B HACTYIIHO-
MYy PO3aiJi.

- YepBoHa miIaHeTa

YerepToo miaaHeTor0 COHSYHOI cucTeMM 3a BiJACTAaHHIO
Bix Conna e cycig 3emuai Mape (man. 71). HaBkoso Mapca
obepTaioThCsa a1BAa NPUPOAHi cymyTHuUKU Poboc i Ileitmoc, 110
B NEepeKJaJl 3 IpelbKol O3Hauae «CTpax» 1 «kax». Pik Ha
Mapci cTraHoBUTH MaiiKe OABa 3eMHiI POKHu, a came 687 mi6.

Pyxawounchk HaBK0JI0 CoHIIA MO OpbiTax, CXOMKMUX HA CTHUC-
HeHe KoJio, 3emuad i Mapc KoxxHi 15—17 pokiB 30IMKYIOTh-
ca. Taxke 30aMKEeHHA HA3WBAKOTHh GEAUKUM NPOMUCMOSH-
Ham. Mapc y 1meii yac He 3HUKAa€ 3 Heba BCIO HiuU i cBiTUTHCA
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0CcOOJIMBO SACKPaBO, UEPBOHO-IIOMapaHYeBUM KoJbopom. Ha-
IIeBHO, 3a IIeH KOJIip PUMJAHN AU ILJIaHeTi iMm’a 6ora BiliHU
Mapca.

3a poamipamu Mapc MaiiKe BABiUi MeHIIUHA 3a 3eMJIO.
Ilinx yac mnpoTuctoaHHSA TeMmneparypa Ha Mapci KoJuBa-
erbea Big —70 °C mo +20 °C. € Ha HbOMY II HOBiTpsiHa 0060-
JIOHKA.

Mapc MOKHA 4OOpe PO3ZUBUTHCSA B TeJECKOH. Moro Imo-
BEePXHA BKPHUTA ILJIAMAMM »KOBTOTO I UYEPBOHOIO KOJILOPY.
Bueni ix masBajau matepukamu. Ha iXHbOMY TJi MOMKHA PO3-
rJIeIiTy MepeXMUBO 3 TeEMHIMUX JiiHi# 1 maam. Ha nymKy Bue-
HUX, Ile PiuK1, o3epa i Mops. Yce Iie gaBaJjo HaHilo JIOACTBY
3HAUTHU JKUTTS Ha I[ill IJIaHeTi, ajie OCTaHHI JOCJIimKeHHS
IOBeJIN, IO Iie He TakK.

- HanoOiapma niaanera CoHAYHOL cucTeMu

Hacrynua 3a Bigcramuio Big CoHIA IJIaHeTa — ILJIaHeTAa-
riravaT FOnimep (man. 72). lle maiibinbia nianera CoHAYHOL
cucremu. 1i maca B 2,5 pasa 6isgbplna 3a Macy Bcix il miaHer
pasom y3atux i B 317 pasiB 6iib-
II1a 3a Macy SeM.JIi.

Arimo Ha IOnitep mommBuTHCA
B ITiZI30PHY TPYyOy (MaJIeHbKU# Te-
JIeCKo1) abo HaBiTh y OiHOKJIL, TO
MOXKHA IT00AUUTH YOTHUPU CYIIYT-
Huku Onoitepa. Kpim aux, y HOmi-
Tepa € 1mie 12 cynmyTHuKiB (Bimo-
MUX HUHi), IKi MOKHaA IMO0AUUTU
TiTBKU B MOTYXKHUMN TEJIECKOII.

Cpini muiax HaBkoago Couia
IOmiTep pasom i3 12 cynyTHUKaMU DPOXOAUTHL 3a 12 3eMHUX
POKiB, a moba Ha HbOMY TpuBae Juilne npmbamsao 10 roguH.
Ockinpku KOmoiTep posramioBanuit Big CoHiga y 5 pasiB gadri,
HixK 3eMJis1, TO Horo remieparypa cranosuth —140 °C.

Man. 72. KOnitep

* OToueHUN KiJIbIAMU

Camypn — me miocra 3a BiagmaseHicTio Big CoHIA Ta Apy-
ra 3a posmipamu niaanHera CoHsuHol cuctemu (maia. 73). Ii
30BHINTHIN BUTJAN pasioue Bipi3HAETHCA BiJ IHINUX IJa-



Her. Amxe CaTypH Mae BeJleTeH-
ChbKe KiJbIle, 3aBISAKU SAKOMY
HaraJaye KpHUCIaTHUHA KalleJioX.

To mio & i3 cebe ABJISAE KiJb-
e CarypHa, sAKe TaK BiapisHse
Moro cepej iHIIMX IJIaHer? Yue-
Hi JoBeJiM, IO KiJbIle HacHpaBmi
YTBOPEHEe BeJINUe3HO0I0 KiJbKiCTIO
KiJelb, IIT0 CKJIAJAIOThCSA 3 UACTH-
HOK KpPUTHY, MUY, PiBHOI BeJIUYN-
HU KaM gHUX yJaMKiB. BoHM pyxamoThCs HaBKOJIO ILIAHETH,
Hi0M CYHDYTHHUKMH, i TaKk OJM3bKO PO3TAIIIOBAHI OAWH SO OJHO-
r'o, IO 3JaJIeKy 34al0ThCA CYIIIJIBHUM IIOSCOM IIJTaHEeTH.

Man. 73. CatypH

Kpim Kijenp, HaBKOJIO JIaHeTn 00epTaeTh-
ca 62 Bigomi wHuHi cynyrHuku. Haibigabmuii  ce-
pen uux — Twuran. lle apyruii 3a posmipaMu CYOyTHUK

y CoHAYHIN cucTeMi, AKUI TepeBepIIye 3a CBOIMU po3Mipa-
Mu naaHety Meprypiii.

Bincrans Big Carypua go Comig maliske B JeB ATh pasiB
Oinpimna, HisK BimcTaumb Big CoHma mo 3demui. 3Baskamouum Ha
e, BiH HarpiBaerbca y 90 pasiB ciabiie, HixK 3eMJs, TOMY
Ha HbOMY naysKe xojaonxHo. Ilo6a Ha Carypui TpuBae 10 ro-
auH. OguH moBHUM 00epT HaBKoJi0o COHIA I IIJIaHeTa Po-
ouTh maim:xke 3a 30 3eMHMX POKIiB.

- HauBigmaaeHinr niaaneTu

IInamern Ypan i HenTyH BiZKpuTO MOPiBHAHO 30BCIiM He-
maBHo. Tak, y BiciMHagIATOMY CTOJIITTI OyJI0 BigKpuTOo ¥YpaH,
y neB’ArHaauATomy — HenryH.

Ypan — cboma 3a BifgaJsieHiCTIO
Bix CoHIIA, TpeTs 3a AiaMeTpoOM
i uyerBepra 3a MAacoO0 IJaHeTa
CouauHOi cucTeMu, HAJEKUTDH
Io TIaHeT-riraHTiB  (mMas.  74).
Iukonmu VYpaH mnDoMiTHUN HeO3-
OpoeHM OKOM, aJjie cIiocTepira-
yi JaBHMHU He BiJHOCHJIMN MOI0
no miaHerT. BiH TeMaAHUN 1 1O-
BiJIbHO PYXa€eThCs, TOMY paHiIe Man. 74. YpaH
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MOro BBasKaJaW Oy.Ke BimaeHOIo
30pero.

Haskoso VYpana obepraioThcsa
KiJbKa JecATKiB cynyTHuKiB. Ilia-
HeTa pyxaeTrbcsa HaBKOJO CoHIA
Malike KPyroBoio opOiToio, cepej-
HA Bigcrtanb Big CoHmsa B 19 pasiB
OinpIa, HixK y 3eMJi, i cTAaHOBUTDH
0s3pK0 2900 murH kM. Oxun 06epT
HaBKoJi0o CoHIA YpaH poOuTL Maii-
JKe 3a 84 3eMHi pPOKU.

ITo6a Ha YpaHi TpuBae mpudIN3-
HO 17 roguu. Bick obepTanus YpaHa Maiiyke ropu3oHTaIbLHA,
a HaIpPSAMOK OOepTaHHS 3BOPOTHMI HAIPAMKY oOepTaHHSA Ha-
BKoJi0 CoHIg (3 ycix iHINIMX IIJTaHET 3BOPOTHUN HAIIPAMOK
o0epTaHHS CIIOCTepPiraeThbes TiTbKU y BeHepu).

Axrio Ypas i 0yB BIIKPUTHI 3a JOIIOMOTOIO CIIOCTEPEKEHD
3a 3o0paHuUM HeboMm, To Henmyn — myaHeTa, Ky BiIKpUJIN
3a JOIIOMOT0OI0 PO3PaXyHKIB i 3aKOHIB, AKUMU KOPUCTYETHCA
Hayka actpouoMmida. Ile BocbMma 3a Bigmasmenictio Big Comiisa,
yeTBEpPTa 3a PO3MipoM i Tperda 3a macoio maaHera CoHAYHOIL
CHCTEeMU, IO HAJIeKUTh 0 ILIaHeT-TiraHTiB (maj. 75). Maca
Henryna B 17,2 pasa, a giamerp exBatopa B 3,9 pasa 0ijib-
mui 3a 3emao. HenTys pyxaerbcsa HaBKoJio CoHIIA Maii-
’Ke KPYroBoio opOiToio; iioro cepemHsa Bigctaumb Bigm CoHila
B 30 pasiB Oinbima, HiK y 3eMJi, i CTAHOBUTL ITPUOJIM3HO
4497 maa kM. TpuBajdicTh HeEITYHiaHCBKOTO POKY, TOOTO
yac OJHOTO MOBHOro o0epry HaBKoJ0 COHIIS, CTAHOBUTH aKk
164,8 semHOrO0 poKy. A obOepTaHHA IIJaHEeTH HABKOJIO CBOEI
oci HacTiJIbKM HIBUIKE, IT0 mo0a Ha HemTyHi TpuBae BCchOTo
16 roguH.

% Miacymku

@& [naHeTy BiOpi3HAKOTLCA Bif 3ip TUM, LLIO CaMi He BUMPOMIHIOKOTb CBiTMa.

@& HuHi BYeHi BUOKpeMntooTh BiciM NnaHeT COHSIYHOI CMCTEMMU, O pPyXatoThCs
HaBkorio CoHus no cBoix opbiTax.

& CynyTHMKM NnaHeT 06epTatoTbCs HABKOMO HUX MOAIGHO 40 TOro, SK MraHeTu
obepTatoTbest HaBkono CoHus.

Man. 75. HentyH
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CTopiHKa npupoaoaocnigHuKa

MpopoBx CBOI cnoCTepeXeHHs1 3a HeGoM. YBeuepi, nepen 3axogom CoHus,
po3wykan Ha Hebi BeHepy. 3anam’sitan ii po3TallyBaHHSA BIQHOCHO HEPYXO-
MuX Tin Ha 3emni. BigHoBM cnocTepexeHHsi 3a BeHepoto vyepes rogvHy nicns
3axogy CoHLs. 3BepHU yBary Ha ACKpaBiCTb L€l NnaHeTun.

g

A

Yepes 3HavHy HabnmkeHicTb Mepkypia 4o CoHust noro getanbHe BUBYEHHS
i3 3emni 6yno HemoxnmBuM. lNMepLunM MixknnaHeTHUM kopabnem gns gocni-
[PKEHHA Liel manoBmBdeHOi nnaHetn 6yB amepukaHcbkuin «MapuHep-10»,
akun y 1974—-1975 pp. Tpudi Habnmsmeca Ao Mepkypist Ha BigctaHb 705 km,
48 000 km i 318 km. MNpunagm LUbOro KOCMIYHOrO anapara ccportorpadysanm
Marxe nonosuHy noBepxHi Mepkypisa. Y 2004 poui ctapTyBana iHwWa Mix-
nnaHeTHa aMmepuKaHcbka CTaHuia ons gocnigxeHs Mepkypia i BeHepu. Lien
KOCMiYHWUIA anapaT NpoJoBXYE OOCNIMKEHHS LUX NIaHEeT i CbOorogHi, Haacu-
nato4m Ha 3eMnio HOBI BiOMOCTI NPO HUX.

CTopiHKa epyauTta

<> MepeBip CBOI 3HAHHSA

——

1. Yum nnaHeTu Bigpi3HATLCA Big 3ip?

2. Aki nnaHeTn CoHsYHOT cncTteMu noAidHi Ao 3emni? 3a akuMmn o3HakaMn?

3. Homy Ha ogHux nnaHeTax COHSYHOT CUCTEMM PiK TPMBAE OOBLUE, HiXK 3€MHUIA
PiK, @ Ha iHWWX, HaBMNakK, BiH HabaraTo KOPOTLUWIA?

4. Yn ogHakoBa TpmBanicTb Jobu Ha nnaHetax CoHsiyHOT cuctemn? Big yoro
BOHa 3anexuTb?

¥% ) MonpauronTe B rpynax

Pasom 3 apysamu nigrotyn npeseHTawito KoXHOI nnaHetn COHSYHOI cucTe-
MuW. 3HanAiTb i NOBIZOMTe Knacy iHpopmauio Npo Te, YoMy NNaHeTn MakTb
came Taki Ha3BMW.

&1 30PSITHI CUCTEMH — TAJIAKTUKH

Tucaui sckpaBux i Jegp MOMITHMX 3ip, II0 iX 6aumMoO Ha
He0l Heo30poeHMM OKOM, MiJbHOHM i MiJIbApPAU CJIAOKIINX,
IOCTYITHUX IJISI CIIOCTEePe:KeHb JINIIe B IIOTY:KHi TeJecKOIwH,
00’eTHYIOTHCA Y BEJIETEHCHbKi 30PAHI CUCTEMU — 2ANAKMUKU.

- Hama I'amagTuka

Ha Heb6i icHyIOTh MiTbApaAU FralaKTHUK, CEPeI SKUX € i Halma
TIanaxmuxa (3 rpen.. Moaoynuti Illnsax), AKYy Ha3WBAIOTh
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Man. 76. Hansackpasiwa 4yacTuHa Hawoi [anakTukm

Moanounuit, a6o Yymauywvxui, Ilnax. Ha niuaomy HeO6i
My O0aumMo i1 HaWACKPABIIYy YaCTHUHY AK CPiOIACTy cMyTy
(man. 76). Hawa I'anakmuka — ue 8esuue3Ha 30paHa cucme-
Mma, y sKiit odepraioTbhes HaBKoJO 1meHTpa 400 mupn 3ip.

lanaxkTuKy 4acTo 300pasKyiOTh K 30PAHY CHUCTEMY Yy BU-
IMJIAA1 BeJIeTeHChKOT0 MJHUHIA, YV SAKOMY 30pi pyxaioThCsd
B omHiMl nuomuui. HacmpaBai I'amakTuka Mmae chepuuny
dopmy 3 miamerpom mai:xe 300 000 cBiTI0BHUX POKiB, aJje
OiMIBIIiCTh, ACKPABUX 3ip PO3MIIIyeThCA IIPUOJIU3HO B OMHIN
IJIOIIWHI, TOMY iX BUAHO Ha HeOl AK TyMaHHY CBiTJIy CMYTY.
3BepHITH yBary, Mo Bci ssckpasi 3opi (cysip’a Opiox, JIeb6idv,
Jlipa, Open) poaramioByioTbess y cmysdi Mosounoro Ilnaxy.

Mogounuit Illnax — 1o ocHOBHY uacTuny 3ip ['amaxkTu-
KM — Halikpaillle BugHO BoceHU. Iliel mopu poKy BBeuepi BiH
ImepeTruHae HeOOCXUJ Y HAIIPAMI 3 IIiBAeHHOr0 3aX0Ay Ha IiB-
HiYHNHA cxif. ¥ TakoMy K HAOPAMKY Ha TepuTopii 3amopisb-
Kol 1 XepcoHCchKOI oOsiactei Teue [[Hinpo. Tox misa uymakis,
AKi mpoTAaroM cTOJiTh idauan B Kpum 1o cisb i moBepraaucs
Hazajg Hanpukiaii jita, Momounuit Ilaax y HuKHIN yacTuHI
[Hinpa ciayryBaB AOPOroBKasdoM. TomMy ¥ cama IId sACKpaBa
cmyra 3ip gicrana HasBy Yymauwvruil Hlnax.

e TUIXM rajJaKTUK

CBiT rajakTMK HaA3BUUYAMHO pisHOMaHiTHHMEA. ¥ 1925 p.
amepuKaHcbKui yueHuit Enxsin I'a66a (mas. 78) KiacugikyBas
iX 3a 30BHIIITHIM BUIJIAAOM. BiH po3nmoAiinB rajlakTUKW Ha TpU

. TUIN: eLiNMUYHti, CnipanbHi Ta HenpasuivHi (Mai. 77).

/)
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ENINTUYHI CNIPANBbH

HEMNPABUIbHI

Man. 77. Tunn ranakTuk Man. 78. EaBiH Mab6n

Eninmuuni 2anaxkmuku MamOTh BUTJAL KPYTiB UM eJim-
ciB, sCKpaBicTh SKMUX TJAaBHO 3MEHIIYETHCA Bia IleHTpa
Io Kpar. CnipaavHi zaiakmuku cKJIQmalOThCa i3 IeHTpa
i KiTbKOX cHipaJabHUX PYKaBiB abo risok. [lo HenpasuivHuX
2a/laKMUK HaJeXXaTb Ti, IIT0 He MAIOTh YiTKO BHPAYKEHOTO
IMeHTpa i cuMeTPUYHOI TOOYA0BU.

Hai6am:xua no Hac y IliBHiUHIN miBKyJi HeOa rajakTmka
TymauuicTs AEapomenn (MaJj. 79) — 11e cripajbHa rajJaKkTHUKA.
Y IliBaeHHil MiBKYJIi CIIOCTepiraroTh ABI HEIPaBUJbHI rajak-
Tukn — Beaury MaremmanoBy Xmapy (maJua. 80) i Manxy Ma-
reJiIaHOBy XMapy.

Mixk 30pAMEU 3HAXOAATHCA PO3PLAKEHUN ras, IuJj, MarHiTHi
noJd i cBiTsIoBI mpoMmeHi Bix 3ip. Taki cyKymHOCTI rasiB i muiy

Man. 79. Manaktuka Man. 80. Manaktnka Benuka
TymaHHicTb AHgpomean MarennaHoBa Xmapa

S
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Man. 81. Pi3sHi Buan TymaHHocTemn

OoTpuUMaJu Ha3By mymanHocmi. 1'a3u, 3 AKUX CKJIALAIOTHCSA
TYMaHHOCTi, — IIe BOJEHb, I'eJIiil, a30T, KIMCEHb Ta iH.

PospisuaioTs Kinmbka BuaiB TymanHocTeil (maa. 81). Tem-
HOl0 HA3WBaIOTh TYMaHHICTh, Yy XMapax rasiB i mmiy AKoi
Hemae 3ip. AKIMO O0 cKJaay TyMaHHOCTI BXOAATHL 30pi,
TO BOHA cBiTHUThCA. Bigomo mounan 150 ceimuux TyMaHHOC-
Tel, AKi BiOMBaIOTh CBiTJIO OJMMBBKUX sAcKpaBux 3ip. Tem-
HUX TyMaHHOcTeil B I'amakTuiii Mmoke OyTu B TuCAUYL pasiB
OiJsbIre.

PospisuaioTs TYyMaHHOCTI i 3a iXHiMHU oOpucaMu, M0 MOK-
Ha CIIOCTepiraTu B TeJeCKOIl. IKIIo BOHA MajJleHbKa 1 Mae mmpa-
BUJIBHY (hopMy, TO ii Ha3UBaIOTh nJaaHemapHo. Ha crorogui
BimkpuTo i mocaimkyerbeda moHan 1000 TaKkmx TyMaHHOCTEH.
BinpimicTs 3 HUX Mae BUIVIAL CJOa0KUX, JeABe IIOMITHUX OHC-
KiB 3eseHyBaToro BiaTiHKY. sKomHy i3 mmx TymMaHHOCTE! He
MOJKHa II00AUUTH B OiHOKJIb.
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- ; NigcymMku

& Tucsdi sickpaBux i neab NOMITHUX 3ip, MINbWOHM i MinbspauM crabkiwmx
00’€AHYIOTbCS Y BENETEHCBKY 30psiHY cucTeMy — [anakTuky.

& Hawy ManakTtuky HasmBaoTb MonoyHuii, abo Yymaubkui, LLnsax.
& POo3pi3HATb TPY TUNW ranakTUK: eninTu4Hi, crnipanbHi Ta HenpaBWIbHi.
& OG’eqHaHHs rasis i nuny oTpuManv Has3By mymMaHHOCMI.
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ICHYIOTb pi3HOMaHITHI cCNocobu No3HavYeHb TyYMaHHOCTEN. HannowmpeHiwmnin
cnocib — NPMCBOEHHS HA3BU, sika BKa3ye Ha Cy3ip’si, y SKOMY TYMaHHICTb 3Ha-
XoomMTbCA. FCKpaBUM MPUKIagoM Moxe CryryBati TyMaHHicTb OpioHa, sika
N 3HaxoauTbea B cysip’i OpioHa. IHWKMI cnocib no3HayYeHHs nomnsirae B TOMY,
wo ob’ekTaM NPUCBOKETLCS Ha3Ba, L0 ONUCYE iXHIiN 30BHILWHIN BUrMag. Ha-
npuknag, TymaHHictb Opna B cy3ip’i 3mii Ha3nBaETbCS Tak TOMY, WO Haragye
BENMKOro nraxa B NonboTi.

CTopiHKa epyauTa

TymMaHHOCTI MOXYTb TakoX no3HavaTuch Nitepoto M Ha YecTb opaHLy3bKoro
ByeHoro Wapna Meccee, akui xumB y XVIII cT. i BuB4aB komeTtn. BiH yacto
nnytaB TyMaHHOCTI 3 kometamn. Tomy B 1781 poui Meccbe cknas nepenik
HaMMOKa30BILUNX TYMAHHOCTEN i 30psiHMX CKYMYeHb, BKa3aBLUM IXHE MicLe-
3HaxomKeHHs B HeDI, Wob BiH cam Ta iHWi acTpoHoMK Binblie He nnyTanu
KOMeTU 3 iHWwWMMK ob’ekTamn. TymaHHicTe Opna B Moro cnucky oyna 16-1o,
TOMy oTpumaria nosHayeHHa M16.

<> [epeBip CBOI 3HaHHA

— b
1. [Jo cknagy sKoi ranakTukn HanexumTb CoHsYHa cuctema?
2. Aki HebGecHi Tina BXogaTb 40 cKnagy ranakTukn?
3. LLlo Take TyMaHHOCTI? 3 YOro BOHM CKagatTbCa?
4. FAki icHy0Tb BUAN TyMaHHOCTEN?
5%, Aki icHyt0Tb BiMIHHOCTI MiX ranakTukamu? Hassu TMnun ranaktumk.

§22. BCECBIT I 10T0O CKJIA/IOBI

Bceceim — 11e Bechb CBiT, BKJIIOUHO 3 yciMa rajlakKTUKaMH,
30pAMH, INIAaHETaMU H iHIIMMY HeOecHUMHU Tijgamu. BeecBiT He
Ma€e MeXK, xoua Ie TSIKKO YABUTH. ¥ BY)KUOMY ceHci 1mijg Bcee-
CBiTOM MAaIOTh Ha yBa3i CBIT HeOECHUX TiJ i3 3aKOHaAMU IXHBOT'O
PyXy I PO3BUTKY. A '
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CkaazioBi BeecsiTy posraroBaHi BKpaii HepiBHOMipHO. 3HAUHA
ix yacTMHa 30cepelsKeHa B OKPEMHX KOCMIUHMX CYKYIIHOCTSX:
raJakTHUKax i TymMaHHOCTAX. Bifgcrani Misk oKpemMumu ob’eKra-
MU 3a3BUYAll BUMIDPIOIOTH y c6imaoéux pokax, To0TO sidcma-
HAaX, aKi cgimao doaae 3a 00uH pik (Bixm CoHIlsg 10 HaNOIMIKUOT
0 Hac 30pi BOHO Iifie mOHAJ 4 POKN).

Hebecui Tina, 3 axux ckJagaeTbcsa BcecsiT, BUBUae HayKa
acmponomia. BoHa HamMaraeTbca IIOACHUTH ABUINA 1 IIpoIlecy,
110 BimOyBaioThca v BeecsiTi.

« Posmupennsa BcecsiTy

BceecsiT mocTitino posmuproeTrses. Ile osHauae, 1110 BigcTaHi
Mi’K acTpoHOMIUHMMU 00’€KTaMu 30iJbIIYIOThCA. I Ie ABUIIE
He Ma€e MeXK, IPUHANMHI HayKOBUX CBiTUeHb PO OOMEKeHICTh
BceecBity He icaye. OToxk rpanuiii BeecBiTy, SKIo0 BOHU # ic-
HYIOTbh, JIEKATh JAaJIEKO 3a MEeKaMM CyYaCHUX CIIOCTEPEeKEHb.
Poamiupennsa BceecBiTy mocTiiiHO ITPUCKOPIOETHCA, 1 HEBiIOMO,
Yy 3yIUHUTHCSI BOHO KOJHCH ¥ MAlOyTHHOMY.

JItomcTBO 3aBXKAM 3aMUCJIOBAJOCh HAJl TAEMHUIEIO IIOXO-
IKeHHs KUTT 1 BeecBiry. Big Hammx mpeakiB g0 Hac IiHIIIO
O6araTo Mi(iB i JlereHT TPO CTBOPEHHSA CBITY i IMOABY JKUTTA Ha
3emi. Tomy HemMae HiUOro JMBHOTO B TOMY, IO BUEHI PiBHUX
yaciB i HAyKOBUX HANpPAMKiIB BHBUYalOTh BcecBiT i yHiKaJbHe
IIpU3HAYeHHA JIOAMHU B HbOMY. IIpoTsarom GaraTbox CTOJIITH
MeIKaHIi 3eMJi MpardyTh BigfHAWTH KUTTA Ie gech y Bce-
cBiTi — Ha maanertax CoHAYHOI cHMCTEeMM UM HO3a I MeyKaMu,
cepenl 30pAHUX CBIiTiB.

nsa awdunu xapaxkmeprna mpueasa icmopis po3GUMKY,
AKa € Hegid’ eMHOW YacmuHow po3sumky Bcecsimy. Posywmin-
HA MalOyTHBLOTO JIOAMHYN 1 BececBiTy € CKIagHUM 3aBAaHHSIM
Cy4acHOI HayKH.

{(ﬁ. Miacymku

@& BcecsiT BKkIOYa€E BCi ranakTuku, 3opi, nnaHeTun Ta iHwi HebecHi Tina.
& BcecBiT Takuil BENUKUIA, LLIO AOTO MEXi BaXKKO YABUTK.
@& |cTOpis pO3BUTKY NMIOAMHM € HEBIZ'EMHOI YaCTUHOK PO3BUTKY BceciTy.
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Y4yeHi BMCYBaloTb Pi3HOMaHITHI rinote3n noxoaxxeHHa BcecsiTy. BoHU Ha-
MaralTbCs MOSACHUTH, i3 Yoro BMHUK BcecBiT i sk BiH HabyB cy4yacHoro
BUrNAOY.
HwuHi ocHOBHOIO rinoTe3oto NoxoaXXeHHa BcecBiTy € meopis npo Benukul
gubyx, akun Binbyscsa noHaz 13 mMnpa pokiB TOMY 3 noganbLlUnNM pO3LLMPEH-
HAM BceciTy. Ha oymky BYeHUX, 4O MOMEHTY BUByxy Becb BcecBiT 6yB
CnpecoBaHni B OAHY HEMMOBIPHO rycTy po3nnasneHy macy. Bubyx posku-
Aas ii no Bcbomy npocTtopy. MNpnbnnsHo vyepes 10 cekyHa cdopmyBanmcs
YaCTUHKMK, 3 AKX CKnagarTbcsa BCi HebecHi Tina BeecBiTy. binbLwicTb 3ip,
nraHeT yTBOPUNUCA NuLLe Yepes AeKifnbka CoTeHb TUCAY POKiB nicns Be-
nukoro BMOyXxy.
IHWoO rinoTe30 NoxoaXXeHHA BcecBiTy €, Hanpuknag, meopisa cmauio-
HapHoe20 Bcecsimy, 3a sikoto BcecBiT icHyBaB BiYHO 11 He 3MiHIOBaBcA. [1po-
Te nicnga 4YeproBmx BIOKPUTTIB Y Hayui us rinote3a BTpaTtuna CBOIX npu-
OiyHKKIB. BUKOPNCTOBYHOUM pagioTeneckonu, BYEHi 3apeecTpyBanu pagio-
LWYyMWN Ha BCbOMY 30psiHOMY Hebi 1 BBaXkatoTb iX Bigronockamu Benukoro
BUOYXY.

CTopiHKa epyauTa

<> [epeBip CBOI 3HAHHSA

——

1. I3 yoro cknapaeTbest BeecBiT?
2. Aki po3mipu Bcecsity?
3. Ak noB’a3aHi ntognHa i BeecBiT?

§23. ACTPOHOMIS - HAYKA TIPO BCECBIT

Acmponomia (y nepekjiazii 3 rperibKol MOBU acmpo — 30pA
i HoMoCc — 3aKOH) BUHUKJIA Y 3B A3KY 3 IPAKTUYHUMU IIOTPE-
0aMu JIIOOUHMU i € Ay Ke NJaBHLOIO HAYKOIO, aJKe IIePIIi acTpo-
HoMmiuHi 3danucu garymoTbea XXI-XVII ct. mo H. e.

Huni Bimomo, 1mo y BcecBirti, kpim 3ip, icHye 1mie 6arato
IHMIMX KOCMIYHMX TiJI Ta IXHIX CYKyIIHOCTeli — TLJaHeT, ac-
TepoiniB, KOMET, rajlJakTuK, TymMaHHocTell. Tomy acTpoHOMM
BHBYAIOTh yCi 00’€KTH, SIKi posTalloBaHi 3a MexXxaMu 3eM.JIi,
Ta IXHIO B3a€MOIil0 MiyK Cc000I0.

CrnoBo KocmOC, IKe MU YacTO BUKOPUCTOBYEMO K CUHOHIM
BceecsiTy, y mepeksani 3 rpeibkoi odHauyae nopsdok. ToOTo 1ie
B [laBHin I'pemii Bueni po3yminm, 1o BeecBit icHye 3a JeAKnMH
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Man. 82. I'peubkun yyeHnn Knasain NTonemen
i MOro reoueHTpMYHa MOAENb CBITY

3aKOHaMM, TOMY Ha He0Oi iCHye meBHUU IOPSAZOK. ¥ HAIIl yac
il CJIOBOM KOCMOC aCTPOHOMM PO3YMilOTh HaBKOJIO3eMHE I
MiKILIaHETHe cepeloBHUIIle 3a MexKaMu aTMochepu 3eMi.

Bimomo, 1o B:ke 3a 3000 pokiB 10 H. €. ETUHETCHKI Kep-
IIi 3a IEepINoI0 IMOABOI HaMACKPAaBiIIol 30pi 3eMHOTO 30pPd-
Horo Heba Cipiyca BU3HaUaJiid yac HACTaAHHA PO3JIMBY PiUKMU
Hin. ¥V naBubomy Kurai 3a 2000 pokiB g0 H. €. BUAUMIi pyxXu
Conna Ta Micamsa Oysim Tak modpe BHMBUEHi, IO KHUTANCBKi
aCTPOHOMU IIependavai HAaCTAHHS COHAYHUX i MicaUYHUX
3aTeMHEHb.

TpuBanauii uac, nporarom 1500 pokis, BBaskaju, 110 HEPY-
xoMa 3eMJisd po3TallloBaHa B IeHTPi BcecBiTy, a HaBKOJIO Hel
obepraroThca maaHetu, CoHme, Micsaipb. 3opi HauedTO poaTa-
moBaHi Ha cgepi, sKa odme:kye Beecsir. 110 cucremy cBity,
fAKa oTpuMaja Ha3BY 2eOyeHmpuiHa modenv cimy, 3aIpo-
nounyBaB rpenbkuii yuenuin Kiaasgini IITomemein y 150 poiri
Io H. e. (may. 82).

OmzauMm 3 mepmux mouHans 500 pokiB TomMy Ii ysBJIEHHS
cupocTyBaB mosbchbKuit yueHuit Mukosa Komepuuk. Ilicaa
TPUAIATHA POKIB TPUBAJMX CIIOCTEPEIKEHDb 1 3aBAAKU CKJIAI-
HUM MaTeMaTUYHUM PO3paxyHKaM BiH JOBiB, II0 3eMJd € He
meHTpom BceecBiTy, a suiie oxHiero 3 IJIaHET, 1110 00ePTAIOTh-
ca HaBkoJyo CoHnga. I[a cucrema oTpuMasna Ha3BY 2enioyeH-
mpuuna (Mas. 83).



B zemna COHLE
MICALL B marc

B merkyeid HONITER
BEHEPA CATYPH

Man. 83. Mukona KonepHuk i Noro renioyeHTpuyHa Moaernb CBIiTy

IIpore mMuHyJO IIIe OaraTo POKiB, mepHI HiXK BiAKPUTTS
M. Komepuuka HabyJsio BusHauud. [[1d ioro migTBepaKeHHA
noTpidui Oyau podoru Tixo Bpare, 1o cmocrepiras pyx Ia-
Her, Moranna Kemnepa, AKuil BiIKpUB 3aKOHU PyXy ILIAHET,
Tanineo IN'aminesa, axuii 3a JOIIOMOT0I0 30yZJOBAHOTO HUM Te-
JlecKoma 3poOuB 0araTo acCTPOHOMIUHMX BiIKPUTTIiB.

AcTpoHOMisI iCTOTHO BiZpiBHAETHCA BiA IHIMIMX Tay3en
IIPUPOJAO3HABCTBA. B OCHOBI iHIMMX TPUPOTHUYUX HAYK Jie-
JKUTHh eKclepuMeHT. Pi3uK UM XiMiK MOMKYTH HITYYHO CTBO-
pooBaTu PidHI YMOBU ¥ OOCTiAKyBaTH, SK 3MiHa ITUX YMOB
BILJINBA€ Ha mepebir ImeBHOTO IIPOIlecy.

OcHoBa acTpoHoMil — cnocmepejxcenrns. BuBuaioum cBiTJIo,
110 HAAXOAUTh M0 3eMJi Big HeOeCHUX CBiTHJI, aCTPOHOMU He
TiIBKYM 3MOTJIM BU3HAUMUTH BiJCTaHi O HUX, MOCHIAUTH IXHIi

Man. 84. CyyacHa TexHika onsi BuB4eHHA BcecBiTy



Man. 85. CyyacHa TexHika 1 HOBi TEXHOSOTriT Jat0Tb 3MOry BUNTU
3a Mexi 3emni Ta no4aTy NPakTUYHE OCBOEHHS KOCMOCY

HaJpa, BUBUUTHU iXHIO OyJOBY, a ¥ 3’scyBaJyid icTOpPilo iXHBOI
IMOSABU i PO3BUTKY.

MosxkHa ckasaTu, IO CyyacHa aCTPOHOMiS yTPUMYETBHCS
Ha TPhOX «KHUTaAX»:

1) morykHa TexHiKa, TOOTO TeJeCKOIM 3 HalpisHOMAaHiTHI-
IMUMHA  JOIMOMIKHUMM NOpUJIaJaMU ¥ IIPHUCTOCYBAHHSIMU
(maj. 84);

2) ycs CyKYOHICTH 3aKOHIB, ifmeil i meToniB )isuKM, BCTAHOB-
JIeHUX 1 po3po0J/IeHMX 3a OCTAHHI TpHUCTa POKiB;

3) yBech CKJIAAHUM i PIBSHOMAHITHUN MaTeMaTUUYHUU amapar
Yy IOETHAHHI 3 MOMKJIMNBOCTAMU CyYacHOI 0O0UHCJIIOBAJIbHOI
TeXHIKMU.

CyuacHa acTpoOHOMis — JysKe PO3BMHEHa Hayka: y HiH ic-
HY€ IOHAaJ IecCATh HANPAMKIB mocaigkeHb. Tak, HebecHa Mme-
XaHiKa DOCHiIMKYye pPyX HebecHHUX Tija. Acmpogizurxa BUBUAE
XiMiUHU# CKJaa 1 BHYTPiIlIHIO OyIOBY Ta MpUpoAy 3ip. 3ops-
Ha acmpoHoMis BuBUYae OymoBy Harroi I'ajakTwmkm U iHIIHX
30PAHUX CHUCTEM.

JItomrnHa SK pPoO3yMHA iCTOTa OCBOIOE 3eMJI0, 3MiHIOIOUH
ob6amuuda IIaHeTu. BoHa cTBopmJia cydacHy TeXHIKy # HOBi
TEeXHOJIOTII, AKi majm 3Mory BHHATH 3a MeKi 3emJi i mouaTu
IpaKTUUYHE OCBOEHHA Kocmocy. JlioguHa Buiiiia y BigKpH-
TUN KOCMOC, 3AificHIIa mocaaKky Ha Micsallb, KOCMiuHiI 30HIU

_ pocaruau Mapca (mas. 85).

,._.
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5 MNigcymku

& AcCTpoHOMisi BMBYae HebecHi Tina, ixH Oy4oBYy, MOXOMKEHHS | B3aemopito
Mi>K COOOl10.

& OCHOBHMIN MeToA AOCTNIOKEHb B aCTPOHOMIT — CrTOCMepexXeHHs.

& Y cydacHiih acTpoHOMiIi icCHye noHaz OecATb OKpeMUX HanpsiMKiB HayKOBUX
JocnigXeHb.
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BusHauveHHs BiacTaHi 4o 3ip 3aBxam 6yno ogHMM 3 rofioBHUX 3aBAaHb acTpo-
Howmii. Y 1838 poui Tpn acTpoHOMM (Y Pi3HMX YaCTMHAX CBITY) YCNILLIHO BUMIpS-
nw BiagcTaHi 8o aesknx 3ip. Ppigpix beccenb y HimeyunHi BU3Ha4MB BiacTaHb
00 ogHiel i3 3ip y cysip’i Jlebigb. BugatHun pociicbkmii actpoHom Bacunb
CTtpyBe BM3HauMB BiacTaHb 00 3o0pi Bern. Ha muci Jo6poi Hagii B MNiBaeH-
Hin Adpuui Tomac MeHaepcoH BUMIPSIB BigcTaHb A0 Hanbnvxkyoi oo CoHus
30pi — Anbdm B cysip’i KeHTtaspa. IxHiit ycrix 6yB 3yMOBREeHUI TUM, LLIO 30pi,
00 SIKMX BOHW BUMIpHOBanu BiacTaHi, nepebyBanu BigHOCHO 6Mn3bko Ao 3em-
ni. BusHaumBLM BigcTaHi 4o 3ip, ydeHi 3MOrnun gaTtun iM XxapakTepUCTUKN.

CTopiHKa epyauTa

<> [epeBip CBOi 3HaHHA

——

1. LLlo BnB4ae Hayka acTpoHOMISA?

2. Aki icHyBanu mogeni cBiTy? Y YoMy nonsranu BifMiHHOCTI MK HUMKN?

3. Koro 3 gocnigHukis BcecBiTy TM 3HaeLw? AKUIM iXHi BHECOK Y AOr0 BUBYEHHA?
4. Aki meToaM OOCNIOXEHHSA BUKOPUCTOBYHOTH B aCTPOHOMIT?

§24. ocBoeHH: KOCMOCY

« IIpunagy aaa mocaigskeHHs HeOeCHHMX TiJj i3 3emuri

Twu BKe 3HaelI, 110 AJIA NPOBEeAeHHA HABITh IPOCTUX MOO-
CIiI’KeHb IIOTPiOHI mpmiaagm: JiHiliKa, TepMOMeTp, Tepesu
Tomo. Tak i mgasa mociaim:keHHs Heba cTapoJgaBHI BUeHi po3-
poOMJIM IpOCTi HmpuJaaAu: THOMOH, KBaJpPaHT, acTPoJsadiio
(mas. 86). 3a iXHBOIO AOIOMOTOI0 MOCTHITHUKYN BU3HAYUAU
Micile poa3TamlyBaHHA i yac nmepebyBaHHA HeOeCHHX TiJ Ha
HeOOCXMJIi.

Ina meTaqbHOTO MOCIIiI)KEeHHS HeOECHMX TiJl CTBOPEHO
creliianabpHi npunaau. Ilepimum TakuM IIpUIagoM CTaB TeJe-
CKOII, HasBa SAKOT0 O3HAYAE «JaJIeKO NUBJIIOCA». Vloro Bu-
HaumoB itaniens amimeo Tamimeir 1609 pory (man. 87).
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Man. 86. Actponsabisa (1) i keagpaHT (2) — Man. 87. lanineo laninen
NpoCTi Npunaau AaBHiX AOCNigHMKIB Heba i oro Terneckon

Teaeckon lNaginesa HabaumxyBaB 300pakeHHs HeOeCHOro Tija
B 30 pasis.

CyuacHi onTuuHI TejlecKonu HabaraTo MOTY KHIiIIIl, ajle Ha-
BiTh 3a IXHBOIO JOIIOMOIOIO MOCJIMKEHHS IIPOBONATH IIepe-
BasKHO JIMIIe BHOUYI i 3a 6e3xMapHOI mmorogu. HuHi BiKe cTBO-
peHo mpumJIaau, AKi AAalOTh 3MOr'y BuUBYATU HebecHi Tija i3
3emJi misogo6oBo (maJi. 88).

Croocrepe:keHHAMH i3 3eMJi AOCTimKeHHs HeOeCHUX TiJja
He 00MeXKyeThCsi. B ocTaHHE II’ATAECATUPIUYSA CTBOPEHO Hali-
pisHOMAaHiTHiNII mpucTpoi i mpuiaanu, AKi BUBUAIOTh HeOeCcHi
Tijla, mepeOyBauUu B KOCMOCi, 30KpeMa IMITY4YHI CymyTHUKU
(mas. 89), opbOitansui cranirii (maa. 90), 3ouaAM i MiMKILIAHET-
Hi cTaHIrii.

3aBasgKU iM CTaJIO Bimomo, IO Ha ImMoBepxHi Bewepu € pis-
HUHU 1 TOpU, YacTO CTAlOThCA BUBEP:KEHHA BYJKaHIiB, a B
Haapax Mapca iCHYIOTH BeJMUE3H1 3alacu 3aMepsJiol BOIU.

Man. 88. CyyacHi pagio- (a) i onTu4Hun (6) Teneckonm



Man. 89. WtyyHi cynyTHukn 3emni

Kpim Toro, BoHU Ime 3[iMICHIOIOTH TeJje- i pamiosB’si3OK, iH-
(opMyIOTh IPO 3MiHM TOTOIM TOIIIO.

TaxoX CTBOpPEeHO i BUBEIEHO Ha OpOiTH TejecKomu 3i ciie-
HiaJbHUMU (POTOKaMepaMu, 3a JOIOMOTOI0 AKMHX (oTorpa-
(dyroTs HebecHi Tinma. 3HIMKU, 3p0o0JIeHI HUMU, NAIOTh 3MOTY
JeTaJIbHO PO3AUBUTHCS IIOBEPXHI ILJIaHET, acTepPOoiiB TOIIO.

I3 cuBOi maBHMHM JIOACTBO MpPisfjo migHATHCA B HebO,
BimipBatuca Bim 3emJi, moJeriTu B KocMmoc. BeinmuesHuii




""‘Z‘"

BHECOK y B3OiMiCHeHHSA IIMX MpPiil 3pobuiaum Taki ocobucToc-
Ti, ax ykpaiumi IO. Korzapariok i C. KopoaroB, pocisHUH
K. ITionmxoBCbKUIA.

ITouaTok TPOHMKHEHHIO JIOAWHN B KOCMOC OyJIO IIOKJIA-
meHo 4 xoBTHA 1957 pory. ¥V meir meHb Ha opbiTy Semuri
OyJ0 BUBENEHO IIEePHINK INTYYHUR cynyTHHK. A 12 kBiTHA
1961 poky amiticHmaacA OOBiuHa Mpis JoacTBa. PocigsHun
IOpi#i IN'arapiu (maa. 91) Ha KocMivHOMY KOpPaOJIi-CyITyTHUKY
«BocTok-1», 110 crapryBaB 3 KocMmoapomy «bBaiikonyp» (Ka-
3axCTaH), 00JIeTiB HAaBKOJIO 3eMJIi i Ipu3eMJINBCS B 3aJaHOMY
patioHi. IlosiT TpuBas 1 rox 48 xB micyaa crapry.

Ilicna moawpory IO. Tarapima poamouaBcs CIPaB:KHIH
«irtypm» Kocmocy. IIlopoky s6inbIryBajsiacss KiJbKicTh Ke-
POBaHUX IIOJLOTiB, 3aIlycKaJlI aBTOMAaTHUYHI CTAHIIII AJIs BU-
BUEHHA ILJIAHET 1 iXHiX cynmyTHuKiB. ¥ 1965 pomi pocisHuH
O. JleoHoB BuiIoOB y Bigkputuii Kocmoc. A 1969 poky eki-
Mmasxk aMepuKaHCbKUX AacTpPOHABTIB Iia KepiBHuIiTBoM Hina
ApmcTponra 3xificuuB nmocaaky Ha MicAans i B3sAB mpoOu Mi-
CAYHOI'O I'DYHTY.

Ha op6iti 3emui cTBOpeHO opOiTanbHi cTaHIil, HA SKUX
KOCMOHABTHU TPUBAJUI Yac KUBYTh i BUKOHYIOTH MTOCJIiI3KEH-
Ha. Cepen TakuUX OOCIIZHMKIB KocMmocy OyB i HaIll CHiBBiT-
yn3HuK JleoHiy KameHIOK — mepinmii KOCMOHABT He3aJeKHOI1

W Man. 91. KOpin larapin Man. 92. JleoHig KageHtok

(102,:’
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VYipainu (maua. 92). Big y 1997 po1i pasoMm 3 aMepuUKaHCBKU-
Mu pociaigauKamMu 16 npi6 mpamfoBaB Ha MKC opbitanbpmiin
craunmii «Mwup».

% MigcymMku

& [1na gocnimkeHHs HeGecHMX Tin BUKOPUCTOBYIOTb Pi3HOMaHITHI crieuianbHi
npunagu.

& HOpin MarapiH — nepLunin KocMoHaBT y cBiTi, JleoHinq KageHiok — nepLumi
KOCMOHaBT He3anexHol YKpaiHu.
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3anyck NepLuoro WTY4YHOro CynyTHMKa 3emni, Skuin obepTaBcs HaBKOMO Hei
nodibHo Jo ii npupogHoro cynytHuka Micsusa, 6yno 34incHEHO 4 >KOBTHS
1957 poky. CynyTHUK OYB BUrOTOBMEHWUI 3 antOMiHito Ta iHLUMX PeYOBWH, Ba-
*uB 84 kr i maB dpopMy Kyni giameTpom nuwie 58 cm. HoTupu SOBri aHTEHN,
po3MiLLeHi Ha HbOMY, Nepefasanu pagiocurHanm Ha 3emnto. Tak posnoda-
nacs KocmiyHa epa.

HUWHI KinbKicTb CynyTHWUKIB, BiAnNpaBrneHnX PisHUMU KpaiHaMu Y KOCMiYHWUI
npocTip, gyxXe Benuka. BoHW 34iMCHIOITL pafio3B’si30K Ta TeneBisinHi ne-
pefadyi, BUNpoboBYyOTL anapaTtypy ANna ManbyTHIX KOCMIYHUX MOMbOTIB. Ic-
HYIOTb CYNYyTHUKK, 3@ KUMKW OPIEHTYIOTbCA KOpabni y Mopi Ta niTaku B Hebi.
CynyTHUKM-PO3BIAHVKN BM3HAYalOTb MiCLle pO3TallyBaHHSA KOPUCHUX Kona-
NWH, gonomMaralTb CKnagaTty MNPOrHo3u noroaun, BUSBMATW pagiauinHi 3a-
OpyAHEHHS Ha HaLWiN NnaHeTi ToLO.

CTopiHKa epyauTta

<> [epeBip CBOI 3HAHHSA

——

1. Aki npunagw gonomaratTb Noasm BuB4aTn BeecBiT i3 3emni?
2. Axkux ycnixiB 4ocaArHyTo B AocrnigeHHi BececiTy?
3. Ha3Bu KOCMOHaBTIB, AKUX TU 3HAELL.




£ Tema 1. 3emna ax nnanera

8§ 25. BunvukHeHHsa i OyaoBa IIaHeTH 3eMJId
8§ 26. Micaup — cynyrauk 3emii. Conauni Ta micauni

H‘ i 3aTeMHEHHA
é fh . § 27. Cnoco6u 300paxenns 3emiai. Macmrao
y— 8§ 28. Pyxu 3emui. ITopu pory

- A §29. I pyHT, iioT0 3HAUYEHHA. Y TROPEHHSA I'PYHTY
- 8§ 30. BaacTtuBocCTi I'pyHTY, IOTJIS] 3a IPYHTOM
.o  §31. Iositpa
§ 32. Boga — po3uuHHHK. Po3uuHHI I HePO3UNHHI
peYoBUHU
§ 33. Po3uuHu B mpupogi. SHAYEHHA BOIHU
B MPUPOi Ta KMTTETIAIBHOCTI JIOMUHA
§ 34. Boxa ma 3emui, B1acTHBOCTI i KOJI000ir Bogu

Tema 2. MNnaxera 3emna 9K cepenosmile
JKMUTTS OPraHismise

§ 35. Opranism i itoro Baacrusocri. Kirituana Gymosa
opraHi3mis

§ 36. PiznomanituicTs opranismis. Pocanaun

§ 37. Teapunuu. PisHomaHiTHICTS, TBAPUH

§ 38. I'puomu

8§ 39. Bakrepii

§ 40. CepemoBuine Ta YMOBH KUTTA Ha ILUIAHETI 3eMJsa

8§ 41. Bona i Tensio B :xkutTi opraniamis. Ilepioguuni
3MiHH YMOB CepeIOBHIIA

§ 42. HasemHO-OBiTPSHE cepeNOBHINE Ta MOr0
MeIlIKaHIIi

§ 43. Boaue cepenoBuiie Ta oro MemKaHILi

§ 44. I'pynToBe cepeloBHIIe TA HOTO MeIIKAHII

8§ 45. YuHHUKM KUBOI IPUPOIHU

§ 46. Exocucremu



3SEMNA -
NMNAHETA
COHAYHOI CMUCTEMM




Tema 1.
SEMJA SK NNAHETA

"25‘: BUHUKHEHHS I BYJIOBA IIJIAHETH 3EMJIA

Tu xuBemr Ha 3emJyi, 60araTo BKe 3HAEII PO Hei. A uwm
IMiKaBuo Tebe, AK BHUHHKJA Halna iaanera? IcHyroTs pisHi
rimore3m mpo MmOxXom:KeHHs 3emJii. I'inome3oro B HaAyIli HasuBa-
I0OTh NPUNYULeHHs 4u nepeddayenHs, aKke HeobxioHo dosecmu.

3a rimores3o (PaHIY3bKOIO YYEHOI'O
MAopaxca Brogpgona (1707-1788) (maxn. 87),
IJIaHeTa JSeMJIA YTBOPUJAacA BHACJIILOK
karactpopu Ha Conmi. IIpmumHoro kKara-
ctpou BUEeHUUW Ha3MBaB 3iTKHEHHA 3
Counem oguoro 3 HebecHux Tija. IIpuragaiire,
AK MiJ yac maaiHHA KaMiHIFA Y BOAY B ycCi
00K1 PO3OPUBKYETHCA BOAA. 3a TillOTE30I0
BUEHOI'0, ITOCH ITOAi0HE CTAaJIOCS i 3 PeUOBU-
Hamu CoHriisg. BeneTeHcbKi Opu3Ky poaJieTi-
BloddoH aucda B yci 6oxn. OpHa 3 HUX IIicJId 0XO0JIO-
MPKeHHS IIepeTBOpUJIacA Ha IJIaHeTy 3eMJId.
Himenproro  ¢inocodha Immanyina
Kanma (1724-1804) (man. 88) Takox Iika-
BUJIO TIOXOMKeHHs BcecBiTy i, B30Kpema,
3emuri. 3a 1ioro rimoresoio, Bca CoHsuHa cuc-
TeMa, Y TOMY UHCJIi i1 3eMisd, ch)opMyBaIacs

3i 3ryCTKiB XOJIOMHOI MHUJIOMOAIOHOI XMapH.
IIle omma rimoTresa HaJEXKUTh AaHIJIIN-
cbroMy BueHOMY Jocevimey Aaucuncy (1877—
1946) (man. 89). fAx i JKopx Broddon, Bix
IIOB’AA3YBaB IIOXOMKEHHA 3eMJIi 3 KaTacTpo-
-j‘ Man. 88. Immanyin (oo Ha Comnri. IIpore nmpmumHy HasuBaB
Kant iHIITY — 30pI0, IO IpPOoJIeTijia HaATO OJIU3BKO




Bim CoHmsa i BimipBajia SAKyChb MOro
yacTuHy. I3 1miel vacTuHM ¥ yTBOPUJIU-
ca naametu COHAYHOI CHCTEMU, cepes
AKUX 1 3emd.

Pociticbkuit  yuenuii Ommo
HImiom (1891-1956) (maxn. 90),
BHCYHYB CBOIO TiIIOTE€3y IIOXOIKEHHS
3emai. 3rigHO 3 Oro rimoresorlo,
HaBkosio CoHIA OyJa BejeTeHChbKa
XMapa 3 XOJOTHOTO IIMJIY i 3aMepsJIo-
ro ragy. Ila xmapa pyxaJjaca pasom
i3 Connem. Ilig wac pyxy ii xKommo-
HEHTH 3TYINyBaJMCA i Maju mModYaToOK 3eMJIi ¥ iHmImM IjiaHe-
tam COHAYHOI cmcTeMHu, SKi crajam obepTaTucs KOYKHA IO
cBOi#1 opbiTi.

Yci BueHi moTpumyBasucia i AZOTPUMYIOTBCA AYMKHU, IITO
3emasn ymeopuaacs 6azamo minvapdieé pokie momy. Y HaBe-
JeHNX Timoresax MOOXOMKEHHs SeMJIi CHiIbHMM € Te, IO
3emua 3’aBuiacsa micaa Conng i mo CoHIle mpuyeTHe OO il
yTBOpeHHA. Twm 3Haem, mo 3eMJd ¥ JOTelep 3aBAAYYE
CoHIIIO JKUTTAM, AKe Ha Hill icHYE.

Man. 89. [xenmc [XuHc

3BepHU yBary Ha JaTW HapPOIKeHHsS BUEHWX, YHI rirmoresu
MMOXOKeHHA 3eMJIi MU po3riaaHyau. BoHU cBiguaTh IIpo Te,
10 IIi rimore3m OyJum O3ByUYeHi B MHHYJL CTOJITTA. Y HaI
yac yuyeHi IIPOMOBXKYIOTH IOCJiIKY-
BaTu 3SeMmJuio i BcecsiT, BuCyBamoThb
HOBi rimoresm IXHBOI'O IOXOI KEHHSI.
3a cyuacHuMu yaBjaeHHAMUu, CoHIe i
BCi IIJIAaHETH YTBOPUJIMNCS OJHOYACHO
13 YacTUHOK muJy i rasiB. YacTuHKuU
cuepiry OyJam XOJOOZHUMM, i 3 HHX
YTBOPUJHUCA 3TYCTKM PI3HUX PO3Mi-
piB. B omgHOMY TakKomy B3TYCTKY Bif
VUIIJIbHEHHSA 1 TepPTA CcTaJIoCA Po3iKa-
peura. Tax yrBopusoca Cowxie.
Pemrra nmuay 1 rasy pgajamd modyaTok
IIJIaHeTaM. Man. 90. Otto WmiaT
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IIpore 1me snumie rimore3u, AKi JOBECTU eKCIIEPUMEHTAIBHO
HeMOKJ1BO. ToMy BUeHi Bce Ile He MININJIN €OIMHOI AYMKU
PO MOXOMKEeHHS HAIIol IJIaHeTHu.

HaBHi aonu BBaskaam 3eMJII0 HEPYXOMOIO i maockoio. Ta
HaBKOJIOCBITHI IIOJOPOXKi moBenu, IO JemMas Ma€ Kyaacmy
¢dopmy. Pororpagii, 3pobJsieH] CyIyTHUKaAMU, IIOJIHOTU KOC-
MOHABTIB He 3aJUINNJIN KOJAHMX CYMHIBIB MHIOZO IIHOT'O
(mai. 91). 3 xocmocy Hallla IJjiaHe-
Ta BUIJIAmace 0iJ0-0JIaKUTHOIO
KyJiel0 Ha TEMHOMY TJIi.

Y mouaTKoOBi#l IIKOJI T O3Haiio-
MUBCA 3 2a00ycom — MOO0enNI0
3emani. BoHa BuKoHaHa y (Qopwmi
KyJi, 110 ob0epTaeThbCcsi HABKOJO OCi.
I me meBumagkoso. Amxe 3emuada
BeCch yac IepedyBae B pPyci HaBKOJO
cBOoel ydABHOI oci. ¥ [AUTUHCTBI,
Ma0yTh, OaraTo XTo 3 Bac rpascdA asuroro. Cmorazm mpo ii
o0epTaHHsA HOIIOMOKYTh YSBUTH, SIK IIe POOUTH 3eMJid.

Hackinpku Besuki posmipm Hamol maanetu? 3eMasd —
m’sata 3a poamipamu mmiaaHera CoHauHOol cucremu. Pamiyc
3emJi craHOBUTH 6371 KM.

Y ConauHili cucteMi 3emasa 3a Bigmamenictio Big CoHIA
3HAXOAUTHhCS Ha TpeThboMy Micili, Ha BigcraHi 150 misnbiioHiB
kisomerpiB. Ile ayske Beauke uucao. TomMy acTpOHOMHU BUPi-
UM Ha3BaTU III0 BEJIMYUHY ACMPOHOMIYHOIO O00UHUYEIO0.
Tensna CoHIA OOCTATHBO OJIS JKUTTS OPTraHisMiB Ha 3eMJIi.
Ha cycigmix nmiamerax Mapci i Benepi xurtss Hemae, 60 Ha
Mapci ny:xe xoJyiomHO, a Ha BeHepi sKapko.

IToBepxua 3emui HepiBHa. Ha Hili € ropu, BUCOUMHM, PiB-
HUHN, HNU30BUHM, a TAKOYX B3allOBHEHi BOJOIO0 3allaJuHU,
TOOTO MOpPA i OKeaHH.

Man. 91. 3emna B KOCMOCI

Bce posramioBane Ha 3eMJi — ropu, piuKu, MOps, OKEaHU —
OiJMBIII-MEHIII HOCTYIIHe OJis BuBUeHHsA. HabaraTto ckiaamHilie
JocaimsKyBaT BHyTpimiHio OymoBy 3emai. Ta Ha chborommi



B)Ke 3’sJCOBAHO, IO 3eMJsl CKJA-
daemuvcsa 3 mpvbox OCHOBHUX ULAPiE:
3emMHOl Kopu, maumii i sadpa
(man. 92).

30BHI 3eMJsd BKpPUTaA TBEPIOIO
000JI0HKOI0 — 3eMHOI0 KOpO10. Ii Zr,.i...,., B 70
TOBII[MHA 3MIHIOETBHCH Bim 5—8 KM A "4
nig oxeaHaMm po 35—70 kM 1min
MaTepUKaMMU.

IIix 3eMHOI0 KOPOIO 3HAXOAUTH-
ca manmia Bemiai. Ii ToBmmHA
mopiBHIoe 2900 KMm. Haitbinwime B
ii ckumanmi Cumriniro Ta OKcureny.
Temmeparypa mantii mepedyBae B mexxkax 1000-2500 °C.

IleHTPaILHOIO YACTHHOIO 3eMHOI KyJIi € adpo. Moro paxiyc
craHoBUTh npubiamsuo 3500 Km. Axpo ckiamaeTbesa Iepe-
BasKHO i3 saJjisa. IlpumyckaioTh, IO B AAPi AyKe BUCOKAa
remmeparypa (0smu3bko 7000 °C) i maa3BMUaifHO BUCOKMUIH
THCK. 34 TaKUX BHUCOKUX TEMIIEPATYPU i THCKY PEUOBMHHU, 3
AKUX CKJIQLAEThCA AIPO, HepedyBaloTh y TBepaoMy crani. Ha
IMoBepXHi 3eMJii 3a TakKmxX caMuX YMOB BOHHU OyJjm O rasy-
BATUMMU.

Y magpax 3eMmJii Bech uac BiOyBalOThCs XiMiuHi ABHUIIA.
IaKosm BOHU NPU3BOAATH JO YTBOPEHHA TPIIMH 1 PO3JIOMiB
Yy 3eMHi¥l KOpi Ta BepxHix mapax ManTii. Uepes HUX CTA€Th-
cAd BUBEP:KEHHS BYJKAHIB — BUKHUAU Ha MOBEPXHIO 3eMJri
mapiB, IIOIeJy i PiAKOl po3KapeHol Macu, IO 3BeThCA Mar-
mor. ocmimKyrouu ix, ydeHi Ai3HarOThCA OiJIbIlle IIPO BHY-
TpimnrHIo OyZ0BY i cKJan 3emJi.

g(;‘ Miacymku

& MoxomxeHHa 3emni noscHioBanu BuYeHi X. BroddoH, |. KanT, O. DxuHc,
O. WmigT. 3rigHo 3 rinoTe3amu pisHUX ydeHux, cneplly yteopunocs CoHue,
a NoTiM NnaHeTun.

& 3a nornsgammu cyvacHux ydeHux, CoHue i NnaHeTu BUHMKIM OOHOYACHO
3 nuny i rasie, ski nepebysanu y BceciTi y TBepAoOMy CTaHi.

& 3emns mMae kynsicty opMy i CkrnagaeTbCs 3 TPbOX LUAPIB: 3eMHOI Kopw,
MaHTil | agpa.

Man. 92. BHyTpiwHA 6ynoBa
3ewmni
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Mepwa HaBKOMNOCBITHA NOOOPOX, Ky ovonue depHaH MarennaH, pos-
noyvanacs 1519 poky. ['aTb kopabnis, Ha Akux Oyno 265 uneHiB ekinaxy,
BUPYLLMIN Ha MOLUYKM MOPCbKOro wnsaxy o 6eperis IHaii. Mopennasui
YCNiLWHO NepeTHyNn ATNaHTUYHUI OKeaH, a NOTIM iM Ha LNaxy Tpanuscs
HEeBIgOMUIN OKeaH, AKUM eckagpa nnuena 99 gi6. MaHgpiBHMKam nowiac-
TWUMO 3 NOrogok. YBECh Lien Yac BoHa byna Tuxa i acHa. Tomy MarennaH i
Ha3BaB HeBigoOMUN okeaH Tuxum. [NpoTe 3aranom NoJopox Gyna BaXKKot
i Hebe3neyHow. Y cyTuyli 3 MicLeBMMM MellKkaHUusaMn MapiaHCbKMx ocCT-
poBiB MarennaH 3aruHyB. Y 1522 poui 4ogoMy NMOBEPHYBCS nuLIE OAWH
Kopabenb 3 18 mopsikamun Ha GopTy.

Kopabni Bupylwanu Ha 3axig, a nosepHynucsa 3i cxoay. Tak y 1522 poui
NACTBO OTpUMano nNiaTBepaAXeHHs kynactoi dopmn 3emni. HaBkomno-
CBiTHA NOAOPOX foBena, wo 3emna mae popmy Kyni Ta 3Ha4yHO GinbLui
PO3MipK, HiXK BBaXXanu Ha Toun 4ac.

IMeHeMm MarennaHa Ha3BaHO MPOTOKY, WO 3'€gHYe TUXUI | ATNaHTUYHUI
OKeaHw.

CTopiHKa epyauTta

#> MMepeBip cBOi 3HAHHS

——

1. AKMX TV 3HaELW YYEHMX, SKi NOSCHIOBANN NOXoaAXeHHa 3emni?

2. flk cyyacHa Hayka NOSICHIOE MNOXOMKEHHS 3eMni?

3. HasBwu, 3 gkux wapiB cknagaetbca 3emns.
4*. Cknagm po3noBigb NPO BUHUKHEHHS 3eMni 3a rinoTe3amm pisHUX yYeHMX.

¥% ) MonpauronTe B rpynax

3HangiTb uikaBy iHpopmauio Npo Te, SK Noau B AaBHUHY ySBNANM i 306pa-
xanu 3emnto. OBMiIHANTECS HEelo 3i CBOIMU OQHOKMNACHUKaMM.

’@QG; MICAIb — CYIIYTHHUR 3EMJII. COHAYHI
i TA MICAYHI SATEMHEHHSA

Barato uymoBux cJIiB HamucaHO IT0eTaMH’, ITMChbMEHHUKA-
Mz nipo Micans. Mloro HeoqHOPa3oBO 300PaBUIN XYAOKHUKH
Ha cBoix kaptmHax. CydacHa acTPOHOMid mocsaryia HeaOH-
AKMX VCIIiXiB y BUBYEHHI IIbOrO0 IIPUPOJHOTO CYIYTHUKA
Semi.

@ Mpurapgan, axi mebecHi Tina HA3MBAIOTL CYIYTHUKAMU
IJIaHeT.



* Micaup — cymyTHME 3eMi

MicAanp € OPUPOAHUM CYIIYT-
Hukom Semui. Ille maBHI Bueni
CTBEpAKyBaJu, IO BiH obepTa-
€ThCA HABKOJO 3eMJi i pobuTh
MOBHUI 00epT mpmOJIM3HO 3a dac,
AKUU HUHI B KaJleHJapi O3Hauae
00UH MicAUb.

Micanp — 1e HebecHe Tijo, IO
posTalmioBaHe HaWOJIMIKUYe 10
3emuri. BizcraHb 10 HBOTO B cepe-
HbOMY cTaHOBUTH 384 400 kM. Bararo e uu maso? IlopiBHAHO
3 THMHU BifcTaHAMM, III0 MM JOJIAEMO Ha 3eM.Ji, Iie Oararo.
IBugxkmii moTAr I[f0 BiAcTaHb mOAoJaB OuM HPUOJIM3HO 3a
n’aTh MmicAanis. Pakera Jgeruts Big 3emui mo Micama asi
moom. IIpore AKIO MOPiBHATHM 3 Bigcramsamu Big 3emyi mo
iHmux HeOecHUX Tij, HanpukJan mo CoHidA, To MicAns pos-
TAIIOBAaHUM 30BCIiM IIOPsSM 3 HAIIOKI IIJIaHEeTO. 3ayBasKMMO,
1o Bigcranp Big Semui o CoHIA HMIBUAKHMII HOTAT IIOL0JIAB
Om mpmbam3uo 3a 165 poKiB.

Tak camo, ax i 3emada, Micanpe mae ¢opmy Kyiai, ajne ii
po3mipu B 50 pasiB MeHIIII 3a po3Mipu HAIIOI IIJIAHETU
(maj. 97).

Micsamnp He Mae moBiTpsaHOI 00ogoHKH. ToMy BIeHB #OTO
He3axuIlleHa MOBiTPAM HmOBepXHsA HarpiBaerbesa g0 +100—-130
°C, a BHOui oxosomxyerbca go —150 °C. Ha sigmimy Bix
Couma — posskapeHoil KyJi, Micamp xoJyiogHe HeOecHe TiJio.
Toxi 3BigKH K OepeThcsa sAcKpaBe Micsaune cBiTio? Micanb
CBiTHUTHL HaAM BiOMTUM BiJ HOr0 IMOBEPXHi COHAYHUM CBiTJIOM.

Man. 97. lNopiBHAMbLHI po3mipn
3ewmni (a) i Micaug (6)

* Micauni ¢asu

Posrisup mamoHOK 98. Ha mbhomy 300paskeHO OCHOBHI
dasu Micana: moBuit Mica1b, mepiiia 4YBepTh, MoBHUU MicAallp,
ocTaHHA uBepTh. Ilixg uac ¢asu HOBOro Micsaia iioro Ha Hebi
30BciMm He BuaHO. Koam Ha HeOi 3’IBIAETHCA TOHEHBKA CKU-
Oouka, BUTHyTa 3 IpaBoro OOKY, TO KaxXyTbh, 1o Micanb
pocTe, i Ha3MBaIOTh Moro moJsonuM MicameM, a00 MOJOIITKOM.
Y meprirriii i ocTaHHIN YBepPTAX MU 0AaUMMO IIOJIOBUHY IUCKA
Micsamsa BimmoBimHO 3 mpaBoro Ta JiBoro OokKy. IloBHuit
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Hosun Mepwa MNoBHUN OcTtaHHs
Micaub uBEPTb Micaub uBEPTb

Man. 98. 3miHa a3 Micausa

Micsamnp — e Tpersa (¢asa, mig yac AKOi MU KijJbKa THIB Oaum-
MO Bechb AucK MicsIisi, OCBiTIEHUH COHSYHHM CBiTJIOM.

CoHAYHI Ta MicsYHi 3aTeMHEHHS OTPUMAJIN Ha3By «HEe3BUU-
HUX» HeOecHUX aABuIl. BoHM Big0yBaroThcA BiZHOCHO piaxo,
aJjie IPO JieHb 1X HaCTaHHA BUEHi 3a37ajieTiib IMOBiJOMJIAIOTh.
AcCTpoHOMU TOTYIOTHCS IO CIOCTEPEKEHb 3a 3aTeMHEHHAMIH,
CIIOPAIKAIOTh eKCIIeAUuIlii B MicIs, e iX moOpe BHIHO.

CoHsAuHe 3aTeMHEeHHSA BigOyBaeThbCsA BAeHb, Koy CoHile
SCKpaBO cs€, aJjie 3HeHallbKa Ha IIPaBy YaCTUHY COHSUYHOTO
JIICKa HaIIoOB3a€ YOpHA IIIAMAa, AKa i3 yacoM 30iJbIIyeThCS
i saryasae Coure (maa. 99). Tak BimOyBaeThcA IIOBHE COHAYHE
saremHeHHA. Ha wmicii CoHIlg BUIHO MOBHUII YOPHUI IHUCK,
oToueHUl cpiOHUM cariBom. HanAarkaHi TemMpsaABoo 3Bipi i
IITaXW 3aMOBKAaIOTh, 0araTo POCJUH 3rOpPTalOTh JIUCTSA i KBiT-
Ku. TpuBae 3aTeMHEHHS Big 2 00 5 XBUJIWH.

IIprunHOIO COHAYHOrOo 3aTeMHeHHA € Micanb, AKUA Ha
KlJIbKa XBWJIMH PO3TAIIOBYETHCA MilK
3emiero i CoHmeM Ha omHiN JiHII i TuUM
caMUM 3aTbMaplO€ COHAYHE CBITJO
(mai. 100). 3aremuennsa Couiisg 0yBalOTh
MOBHUMH 1 yacTKoBuUMMU. IIpoTarom poxy
BimOyBaeTbca (y AKOMYCh MicIli 3eMHOI
KyJIi) ImMoHalMeHIe [aABa B3aTeMHEHHS
CoHIlsg, ajse He OijabpIe II’ATH.

Mexanism MicAUYHUX 3aTeMHEHb CXO-

Man. 99. Burnsag . . ; .
CoHus y yac nogHoro  *Ku¥ Ha coHauHi. CoHre, 3emus i Micsp

__ COHSIYHOTO 3aTEMHEHHS1 TEXK PO3TAIIIOBYIOTHCSA Ha OAHIN JIiHil, TiJIb-

12 )



3emMmna

CoHue

MicAuk

Man. 100. Cxema COHAYHOro 3aTeMHEHHS

Ky Ternep 3emad, 3Haxoasgunch Mik Comiem i Micsamem, mepe-
XOILTIOE COHAYHI mpoMeHi 1 Ha MicsaIib BOHM He IIOTPAILIAIOTh.

* fApuma npuponu Ha Micsi

Ax Bimomo, Ha MicAmni Hemae IOBITpPA, a TOMYy Ha HbOMY
HeMae€ Hi BiTPy, Hi iHIIMX DOTOAHUX ABUII, AKi BiZOyBaOTh-
ca Ha 3emui. Came uepesd BifcyTHiCTH IOBiTpA Ha Micarmi
HeMae HIAKMUX B3BYKiB, aaKe B 0e3MOBITPAHOMY IIPOCTOPi
3BYK He IIOIMUPIOEThCA. To0TO AKOM JI0AWMHA IIOTpamuia Ha
Micsanb, To Hivoro 6 HaBKpyru He mouyJia. Hebo Tam 4YopHe
He TiJIbKM BHOYi, a I yJIeHb, a 30pi HA HbOMY BHIHO I[iJI0MJ0-
0OBO TeXX Uepes BiCYTHICTh IIOBIiTPH.

% Migcymku

& Micsub € NpMpoaHUM CynyTHUKOM 3eMii.

& dasu Micaus — ue 3amiHv BuaumMoi 3 3emrii OCBITNeHoI YacTuHM nosepxHi Micaus.

& BupisHsoTb YoTupn dasn Micaus: HoBuin Micaub, neplua ysepTb Micaus,
nosHun Micsaupb, octaHHs uBepTb Micaus.

& MicayHe 3aTeMHeHHs — aBuLle, kony Micsaub noTpannse y Tiib 3emni.

& CoHsluHe 3aTeMHeHHs — sBulle, konu Micaub nepebysae Mix 3emnero i
CoHueM i YacTKOBO YM NOBHICTIO 3aKPMBAE Bi HAC COHSYHWUIA OUCK.

CTopiHKka npupoaoaocniaoHuKa

3aedaHHs: NMpoBeau cnoctepexeHHs 3a dasamu Micaus.

YNpoaoBXK KaneHaapHOro Micsiusl 34iMCHION CMOCTEPEXEHHS 3a NPUPOAHM
CynyTHMKOM Hawwoi nnaHeTn Micsuem. AKLWwo TBos poanHa Mae 36inbLuyBanbHi
npunaaun, ckopuctamcs HuMn. Pesynestat cnoctepekeHb ikcyn y 3owwmTi. Ha
nigcTaBi ogepXaHux pesynbratiB 3'acyi, Y aki gHi Micaub nepebysae B TBOIN
MicueBocTi y dasax: 1) HoBoro Micsus, 2) nepwoi 4uBepTi Micsaus, 3) NoBHO-
ro Micsaug, 4) octaHHboi YBepTi Micaus. MNMpoBoasym CnocTepeXkeHHsi, 3BepHU
yBary Ha Te, LWo Ha noBepxHi Micaugd € GinbLlu AcKpaBi | ToMSAHILWI 4iNsHKN. 3Ha-
MOy UbOMY MNOSICHEHHS!, CKOPUCTaBLUMCH A0BIAKOBO fiTepaTypoto.

QY
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Man. 101. MicadyHa noBepxHs
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Y 1959 poui HeBMAMMUIA 3emnsiHaM Oik MiCAYHOT NoBepxHi cdoTorpadysa-
na pagsiHcbka aBTOMaTtuyHa ctaHuig «JlyHa-3». A yepes WiCTb POKiB Ha Mno-
BepxH Micausa onycTunach iHwa aBToMaTMyHa CTaHUis, ska nepegana Ha
3emnito 306paxeHHs noro nosepxHi (man. 101).

3HaYHUM OOCArHEHHSIM Y AOCNILKEHHI MPUPOAHOrO CynyTHUKa 3emni ctano
Te, L0 aMepUuKaHCbKi KOCMOHaBTM nobyeanu Ha Micsaui. BoHM BCTaHOBMIM
npvnaguv Ans noganblumMx AOCNiAXeHb, B3ANM NPobU MiCAYHOro r'pyHTY i no-
BEPHYNMCb Ha 3emnto.

BigTenep Bigomo, wwo Ha Micsui € piBHUHW, HEBUCOKI ropu Ta 3anaguHu. Han-
GinbLwi piBHWHM Ha Micaui HasuBaloTb MopsMKU. CknaaeHo HaBiTh kapTy Mica-
ud, ae € Mope Howis, Mope Cnokoto, OkeaH byp Ta iHLui.

CTopiHKa epyauTa

#> MNepeBip CBOI 3HAHHSA
i

1. Homy Micsiub «CBITUTb»?

2. Haseun casun Micaua. Onmwm coopmy Micaus y koxHin 3 ¢aa.

3. Yum nosicHoeTbCsa 3miHa a3 Micsaus?

4. fAlka npuyMHa MiCSYHOTO | COHAYHOro 3aTEMHEHb?

5*. KopucTtytoumcb goaaTKoBMMK axepenamu iHdopmauii, cknagu posnosib
NpPo OOCArHEeHHS NANHU B gocnigxkeHHi Micaus.

&7 CIIOCOBH 30BPAKEHHA SEMJII. MACIHITAB

HisHatounch nmemasi Oinmbire mpo Gopmy i posmipu Semui,
JIIOAY HaMarajJucsa sSKoMora TOuHiIe i 300pasuTu. A OCKiJIbKU
Hallla IJIaHeTa KYJACTa U Mae BeJUUYe3HI po3Mipu, HOBEJOCHA
ITYKaTU CII0Ci0, TK 300pasuTy 3eMJII0 B 3MEHITIEHOMY BUTJISI.

Tima BeIMKHX PO3MipiB, HANPUKJIAL TPUIIATUIOBEPXO-

. BUM OYAWHOK, HEMOJKJIMBO 300paskaTu B IIOBHY BEJHUYNHY.

14
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ToMmy apxiTeKTop cIepIily PoOUTh 3MEHIIEeHY KOIIil0 OyIuH-
Ky, III0 Ma€ Ha3By MakeT. | 3MeHIIIeHHs, HAIPUKJaL y
50 pasiB, CcTOCY€ETHCA BCHLOTO, IO € HA MaKeTi — CTiH, BiKOH,
aBepeit Tomro. IIpo Take BiATBOpPeHHs OYAMHKY KaKyTh, IO
Oro MaxKeT BUT'OTOBJIEHO 3 JOoTpuUMaHHAM Maciitady 1:50.
Macwumabom TPUAHATO HA3WUBATH BiJHOIIIEHHS TiHiCHUX
po3mipiB 00’exra (Tij, IIpeaMeTiB TOIO) OO BEJIWYWHU HOTO
300pasKeHHA. 3eMAI0 300paxcyromy Ha 2100yci ma kapmax 3 00-
MpPUMAHHAM Macuimady, AKUY Ha HUX 3a3HaueHo. Hanpukriarn,
Ha kKapri Bkaszano macmirtad 1:100 000. ITe osmauae, mo Ha
micreBocti Bigcranb y 100 000 pasiB OinbIia, HiXK Ha Kapri,
T00TO B 1 cM Ha Kaprti Bmimeno 100 000 cm Ha micmeBocTi.

Kynscry ¢opmy Hamoi IrameTd HaWTOUYHiINE mepenae ii
Monenab — 2a06yc (masn. 93). Ha rimobyci uiTko BuIHO Bich,
HABKOJIO AKOI obOepraeTbcsa KyJjasa. Ta Hexail y Tebe He CKJa-
neTbcsAd XnbOHe YABJIEHHS, 0 3eMJISA MAa€ BCEPEINHI CTPUIKEHbD.
IIpocTo iHaxime Ha MOzesi He MOKaKeIll, AK 3eMJIs IIOAeHHO
o0epTaeThbCcsA HABKOJIO CBOEI OCi, BHACJHIZOK YOro Hiu i JeHb
3MiHIOIOTh OZHEe omHOoro. I'1o0yc Mae TaKOMK IIiICTaBKYy, IO
CTBOPIOE 3PYUYHOCTI IIiJf yac poOOTH 3 MOJEJLIIO.

Ha riobyci mo:xua 6aunTu MicIis, e Bich BXOIUTDL Y KYJIIO
i BuxoauTs 3 Hel (mas. 93). I1i mica Ha r1o0yci MO3HAYAIOTH
IMigniunuii i Iliedennuil zeozpagiuni nonwcu J3emiui.
ITocepenuui rio0yc Mae CYILJIbHY
ainiro. Ile exeamop 3emii — yaBHa MiBHIYHKI
JiHiA, axa giauTh Hary 3eMJI0 Ha MoJItoC
IBi piBHI miBKyJi. ¥ BepxHill IiB-
Kyl poaramoBaHuii IliBHiuHUMI
rmoJiroc 3eMJii, TOMy i ITiBKyJIIO Ha-
spaau IliBHiumoio. Bigmosigmo
Ipyra niBKyJis 3BeTbed IliBgeHHOIO.

1106 mBHMIKO 3HAXOAUTH ITOTPiO-
Hi 00’exkTH, Ha TJI00yCcH i KapTu Ha-
HeceHO ocoOsmBi JriHil. Ile mapasesi
i mepupmianu (man. 94). Ilapaneni — iACcTaBKa
Ile KOJOBlL JiHii, IpPOBEJEHI Yepes3  \jan. 93. Mobyc — Mogens
PiBHI IPOMIKKM Bropy 1 BHU3 Bif 3emni

[ liBOeHHUN
nosoc
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TTiBHIYHHA NONIC MNigHiYHWA NONOC

MisgeHHMi NomKc NiBoeHHAA NONKOC

Man. 94. MNapaneni Ta mepuaiaHn Ha rnooyci

ekBatopa. Ilapasesi BKasyloTh HaIPAMOK «3axig—cxin». Mepu-
dianu — KOJIOBi JiHii, AKi IIpoBeaeHi Bijg Iojoca g0 mojroca i
BKa3yIOTh HAIIPAMOK «IIiBHIU—IIiBAeHb». Ha mojiocax BOHU CXO-
IATHCHA.

I'mobyc — Momesnp pPiBHOKOJILOPOBA, alKe KOMKHUIL 00’ €KT
Ha HbOMY IIO3HAUEHO IIeBHUM KoJhbopoM. Hampukxiazn, Bomo-
vy (piuKm, MOps, OKeaHM) Ha TIJIO0yCi ITO3HAYEHO CUHIM
KOJIbOPOM, ropu — KopuuHeBuUM. CBiTJimmi BiATIiHKKM CHHBOTO
nmepegaioTh MEHIITYy TJIMOWMHY BOIOMM, a CBIiTJIINI BiAgTiHKM
KOPUYHEBOTO — MEHIITYy BUCOTY Tip. PiBHUHU mmo3HaueHO 3eJie-
HUM KOJIBOPOM. JlocTaTHHO MOTJIAHYTH Ha rJjolyc, 100 0es-
IIOMIJIKOBO BHUBHAUWTH, IO CYXOJOJYy Ha HAIIH ILJIaHeTi
3HAQUHO MeEHIIIe, HiK MiJIAHOK, BKPUTUX BOJMOIO.

Besnnuesni IilsgHKM CyYXOHOJy, BiOKpeMJIeHiI OmHa Bif
OOHOI BOJAMU OKeaHiB, reorpadgm HasBaiu mamepuxKamu,
a0o0 KOHMmuHeHmamu.

@ Mpuragan, axi Tu 3HaeII HAa3BU MaTepHUKiB i oKeaHiB.

Orosx marepukiB Ha 3emuri mrictb: €Bpasis, Adppuka, Ilis-
HiuHa AMepuka, IliBnenna Amepuka, ABcrpairis, AHTapKTHIA.
Cyxogmin Ha 3eMJi MOiIAIOTH IIe M Ha YaCTUHU CBITY, SKUX
TaKOMK IIicThb: €Bpomna, Asisa, Adppuka, Amepuka, ABcTparida,
AnTapkTuma. 3BepHHu yBary, M0 IBi yacTuHU cBiTY — €Bpoma
1 ABia — posmimieHi Ha omHOMY MaTepuKy €Bpasis, a aBa
martepuku — IliBriuma Awmepmra i IliBmemna Awmepuxa —
YTBOPIOIOTH OAHY YacTHHY cBiTy — Amepury. HasBu pernrnu
MaTepPUKiB i yacTuH CBiTy 30irarmTbhcH.

Mu :xuBeMo B €BporIi, 1110 po3MillleHa Ha MaTepuky €Bpasid.



'w

Came mIo0yc [mae HaWMIOBHIiIIE YABJIEHHS IIPO MiCIIEPO3TAIITY-
BaHHA MaTepukiB i oxkeaniB. Taxk, Ha HbOMY MOKHa OaumTH, nI€
postamroBaHi Tuxwuit, ArnantTuunnii, Iagiticexkuii i IliBmiuani
JIbomOBUTHUH OKeaHM i SKi KOHTHMHEHTH BOHU OMHBaIOTh.Kpim
TOTO, Ha IJI00yci mos3HaueHO Ime 0es3Jiu pisHMX 00’€KTiB: MOp4d,
piuku ¥ o3epa, OCTPOBHU, I'OPHM ¥ PiBHWMHHU, HAWOLJBIII MicTa
CBITY TOIIIO.

« CxoskicTh i BiZMiHHICTH KapTH 3 IJI00yCcOM

I'mo6yc — 1e 06’emHua Momea b 3eMJIi, 110 mepegae ii popmy.
A xapma — uye 300paxceHHs 3eMHOI NOBEPXHI HA NJAOULUHI.
Kapru, Tak camo aAK i riao0ycu, BUTOTOBJISAIOTH 3 JOTPUMAH-
HaIM MaciiTady. Yci 300pakeHHsA, IO € Ha ryo0yci, MOKHa
3HAUTM 1 Ha KapTax. Ilo Toro k 3 KaprTaMu 3pydYHiIlle npaIko-
BaTH, Hi¥K 3 riodycamMu, iX Jeriie TPaHCIIOPTYBaTH.

Kapru OyBaroTh HalipidHOMAHITHIIIi: KapTu CBiTYy, KapTu
IMiBKYJb, KApTU MaTEPUKIB 1 OKeaHiIB, KapTu KpaiH, KapTu
obJiacTeil, paioHiB, KapTHU 3aIlOBiIHMKiB, MiCT TOIIO.

3i0paHHsS KapT, II[0 MAaIOTh CIijJbHEe IPU3HAUEHHs, Ha31Ba-
I0Th amaacom. Hanpukaan, mai:ke B KOXKHOIO aBTOMOOiIiC-
Ta € aTJjacu Jopir.

Ha nmpakTuyHOMY 3aHATTI MU O0yAeMO 3HATOMUTHUCS 3 (Pi3nuy-
HOI0O KapToi0 YKpaium Ta (pisMUHOIO KapTOIO CBiTy. 3HaAWAM IIi
KapTu Ha (opl3amax IMbOro miApyuyHnKa i YBasKHO PO3TJISHB iX.

Ha ¢isuuniii xapri Ykpaiam O6aummo, m10 YKpaiHa Mae
Buxia qo Yopnoro it AsoBchkoro mopiB. Ha Kapri Tako:k 300pa-
skeHo i migmmcamo Kpumcwbki #1 Kapmarcbki ropu, piBHUHH,
OaraTo pivok, BeJamKi mictra Hamiol gepsxkaBu. HamGigbmimmmn
piukamMu, 110 TeuyTh TepuTopiero YKpainu, € uinpo, [Hic-
tep, IliBmernnnit i 3axiguuit Byr, CiBepcbkuii [loHemns Ta iH.

Ha ¢isuuniii kapTi cBiTYy MOXKHA ITO0AUUTU MaTEPUKHU, OKea-
HU W MOpsA, HAUWOLIBII piuyKW, rOopu, PiBHWHMU, BeJUKi MicTa
CBIiTY # e 6Ge3uriu iHIITUX 00’€KTiB.

{H‘ Miacymku

& Mobyc — 06’eMHa KynsacTa Mofernb, 3MeHLLeHa Konist 3eMIi 3 HaHeceHMH Ha
Hir 3006pakeHHAMM. YCi 306paXKeHHSA BMKOHAHO 3 AOTPMMaHHSM macLiTaby.

& leorpagiyHa kapTta, abo Mana, — 306paxeHHs 3eMIi Y1 OKpeMUX TEPUTOPIN )
3eMHOT NOBEPXHi Ha NNoLWMHI. Ha kapTax Tex BUTpumMaHo maclutab. : 2 .

L nz’)
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CTopiHKka npupoaoaocnigHuKa

lNMpakmuyHe 3aHssMms. O3HanOMJIeHHA 3 rMOByCcoM i KapTor

3aedaHHs 1. 3Hanav Ha KapTi CBiTY Ta rnobyci nontcu, mepugianu, na-
paneni, eksatop, NiBkyni. 3Hanau, y skiv niBkyni — y MMiBHIYHIN 4K MiBOEHHIA —
po3TalloBaHa Halla gepxaBa YkpaiHa.

3aedaHHs 2. 3Hanam Ha KapTi CBiTy 1 rmobyci MaTepukun i YacTUHM CBITY.
3a 300paxkeHHsIMM Ha rnobyci 3’Acyn, Sk MaTepuk HanBINbLUWA, a SKUA —
HaNMEHLLNIA.

3aedaHHs 3. 3Hanaun Ha kapTi YkpaiHu reorpadiyHi 06’ekt: KprMchbki Ta
Kapnatcbki ropu, pidky OHinpo, HopHe 1 A3oBcbke MOpe, OLHY 3 PIBHUH.
3aedaHHs 4. YBaXHO pPO3IMsSHYBLUN KapTy YKpaiHW, BU3HAY, YOro B HaLUil
aepxxaBi GinbLue — rip, BOAOWM Y PIBHUH.

" CrtopiHka epyauTa

KapTu niogn noyanu BUrOTOBAATY Kinbka TUCSAY POKiB TOMY. 3BMYalHO, BU-
rMs4 NepLmMX KapT i Cnocib iX BUrOTOBMEHHS BiOPI3HATLCS Bid Cy4YacCHWMX,
YyacTo KapTa icHyBana B ogHOMY ek3emnnspi. Matepianom onsi BUroTOBMeEH-
HS1 KapTW B Pi3Hi Yacu criyryBanu 6epecta, cpiOHi Yn GPOH30BI NNACTUHKM,
TKaHWHa. HWHI y BENKKin KiflbKOCTi KapTn BUrOTOBNSAIOTb Ha crewianbHuX da-
Opukax i3 manepy, KapToHy. Ta NepLU HiXXK BUTOTOBNATK Oyab-sKY KifTbKiCTb KO-
nin kapT, Tpeba BUrOTOBUTU Ty OAHY, 3 SKOI Lie byayTe pobuTtu.

€ Taka npodpecia — kaptorpad. Jlroam uiei npodecii y cBoin pobOoTi BMKO-
PUCTOBYIOTb MaTepianu BiAeo3nMoMOK, hoTorpadyBaHHs, LMGPOBI | TEKCTOBI
OaHi, pobnsaTtb BUi3aM Ha o6’ekTn. LLLo6 ycniwHO npautoBatn kapTorpadom,
Tpeba OyTn CXUNbHUM A0 KOMITKOI Mpadi, ska NnoTpedye yBaXKHOCTIi, MOCUAH0-
YOCTi, aKypaTHOCTI.

HisHatnca npo ictopito reorpadidHMx KapT MOXHa 3 UiKaBMX HayKOBO-
NONYNAPHUX KHWT.

« > MepeBip CBOI 3HAHHSA
———

5.

6*.

1. Axi € 300paxkeHHs 3emri, MaTepukiB i YacTUH CBITYy?

2. fke 3HayeHHs macliTaby B CTBOPEHHI KapT?

3.

4. AxuMu KorbopamMu Ha KapTi Mo3HavalTb ropu, PiBHUHKW, OKeaHw, MopS,

LLlo cninbHOro Ta 4iMm Bigpi3HAOTLCS rMobyc i kapTa?

PiyKn?

3Hangu Ha kapTi YKpaiHu MiCUEBICTb, Y Skin TM NpoxuBaell. Ha3su 1i reorpa-
diyHi 00’ekTHN.

Cknagu po3noBigb Npo oAuH 3 06’eKTiB, HAHECEHNX Ha KapTy 4u rnobyc, 4o
SKMX TOOI BAanocs 34incHUTY nogopox. MNMoainves 3 ogHoKnacH1MKamm cBoiMu
BPaXXeHHsIMW Bif, L€l MaHOpIiBKK.
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§28. PYXU 3EMJIL IIOPH POKY

OsHalloMJIeHHsS 3 IJIOOYCOM NIPOAEeMOHCTPYBAJIO TOOI pyx
3eMJri HaBKOJIO ii oci. 3a3dHAUMMO, IO IIell PyX BigOyBaeThCA
IOCTiMTHO 1 Ma€e IIeBHI HaCJIigKH.

« Hacaigkun od0epraHHa 3eMJIi HaBKOJIO 11 oci

IIpurazgaii, KOoJu TH IIPOIMKIKAEI Yy MAIIUHI MOB3 OyIMH-
KU, JlepeBa, TO 3Ia€ThCA, HiOM pyxaloThCcs BOHU, a He THU. Lle
TOMYy, IIIO TH pyXaelicad pasoM 3 aBTomoOisem. Tak camo
JIOAW He BiAuyBawOTh PyXy 3emyi, 00 pyxaloThCsa pPasoM
3 Helo.

IloBHUIT 00epT HABKOJIO CBOEI OCi HaIllla IJIaHeTa 34iHCHIOE
3a 24 rogunu. Ilei Bigpisox uacy mae HasBy doba.

Mwu 3BUKJIM UyTU i TOBOPUTHU, IO BpaHIii CoHIlEe CXOAUTH,
a BBeuepi 3axoauTh. Ty CTOPOHY HeOOCXMJIYy, O€ BOHO 3’ SIB-
JS€ThCA BPaHIIi, HA3MBAIOTh CXOJO0M. BBeuepi mMu O0adymmo
CoHIle B)Ke B iHIIIOMY MiCIli — HA pum :

. Bicb obepTtaHHs 3emni :
3axoni. TaM BOHO 3HHKAE 3 IIOJSA /]
30py Ha nedakuit yac. IIpore B miii-
cHocti 1e He CoHIIEe CXOAUTH
i saxoguth, a dJ3emas, obepra-
JOUMCh HABKOJIO BJIACHOI oci, mij-
craBiasdge CoHI[IO TO OAWMH, TO
immuin 6ik (mana. 95). Tobro
B mIeBHUM mepiox pyxy Semui
HaBKOJIO CBO€EI OCi OfHY 11 yacTu-
HY OcBiT/0I0TH mpomeni CoHILA,

aimmy — mHi. Ha ocBiTineHiii geEum

Conmem uacTuHi Semui TpuBae RIS

OeHb, & TUM YacOM Ha IIPOTUJIEHK- Man. 95. 3miHa gHsA | Houi
HOMY 0OOIli B Ieiil yac Hid. BMPOLOBX A06N

Hawm sgaetbes, 1m0 3eMJid 3aIUIIAE€THCA HEPYXOMOI, KOJIU
crocrepiraemo 3a pyxoMm HebOecuux Tian — CoHma, Micamns,
dipok. Hacmpasai k, AK 1 iHHNII mJIaHeTU, BOHA PYXa€TbCA
HaBKoso COHIA 1O CBOiM Op6imi, 10 HE IEePEeTHHAETHCA ‘i

. 1197)



T',"

3 opbOitamu iHImMuUx miaader. IIIBuaKicTh IILOTO PyXy csArae
maioke 30 Km/c. TobOTo 3a wac, KoM TH He IIOCHIIIAIOYN
pooOUIIl IBa KPOKU, 3eMyad Becturae «mpoutu» 30 xm! ¥V Semi
opbita mae opmy esinca — BUTATHYTOro KoJa (maua. 96).

fAK T BiXKe 3HAaEI, yac, 3a AKUU HaIlla IJaHeTa POOUTH
onuH NOBHUI 00epT HaBKoJI0O COHIISI, HA3UBAETHCSI POKOM.
I TpuBae 3emHUii pix 365,25 mobOm.

Or:xxe, 3eMJsa B KOCMOCi 3AiMiCHIOE BOZHOYAC ABa PYXU —
obepraeThca HABKOJIO CcBOel oci i HaBKoso CoHILA.

OcKinbKM 3eMHa Bich 3aBXKJIM HaxmjJIeHa B oguH OiK, TO
COHSAYHI IIPOMEHi mIamalTh Ha J3eMJI0 IIiJ Pi3HUM KYTOM.
A 11e o3mauae, 1m0 mig yac pyxy 3emui HaBKoJsio COHIS IIPO-
TATOM POKY COHSAYHI HPOMEHiI HEePiBHOMiIpPHO OCBiTJIOIOTH i
HarpiBatoTs IliBHiuny Ta IliBgenny miBkyJi. lle € mpuuuHOIO
3MiHU IIip POKY.

Poarisaps mamoHOK 96. Tu mobauwuii, mio B 4epBHiI Bich
3eMJIi CBO€I0 BEPXHBOIO UYACTHHOIO moxuiaeHa g0 CoHIA
i IliBHiuHa WiBKyJIsd 3BepHEHa OO0 HBOTO. ¥ Iel yac y Hac
Jito. ¥ rpyamni, HaBmakm, Bich 3emyi moxwmieHa Big CoHIlsA
i IliBmiuHa miBKyJs, me poaramroBaHa YKpaiHa, OijnbIm Bif-
JajieHa Big Hboro. Tomy Hacrae 3uma.

Bina ekBaTopa AeHb JOPiBHIOE HOYI i He BiJUyBaeThCA 3Mi-
Ha IIip POKY.

P

. UepBeHb
‘l‘l

BepeceHb

EepeaeHb

Man. 96. Piynnn pyx 3emni HaBkono CoHus
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Ha IliBaiunuit i IliBmeHHUII IIOJIFOCM COHAYHI TpPOMEHi
IIPOTATOM POKY MamailoTh MOXWJ0, TOMY TaM 3aBKIN IY:Ke
xosonHo (iHKosim Temmeparypa cAarae —80 °C). Baumky Ha
IliBHiuHOMY moJioci TpuBae Hiu, a BaiTKy CoHIle He 3axo0-
IuThb. ToOTO 3BMuUaiiHoi AJyd Tebe 3MiHM AHA i HOUYl HaA IIOJIO-
cax He OyBae. Hiu i meHpb TyT TpuBaOTL MaMKe IIO IIiBPOKY.

ﬁ Miacymku

& 3emnsa ooHo4YacHoO 0bepTaeTbCa HaBKOMO CBOET oci Ta HaBkono CoHus. [lo6a —
yac noBHoro obepTaHHsA 3emni HaBkoro CBOET oci. [loba TpuBae 24 rogmHu.

& 3aBasaku Haxuny oci obeptaHHs 3emni B oguH Gik i pyxoBi Haloi nnaHeTu
HaBkoro COHLS 3MiHIOKTLCS NMOPU POKY.

& XKuBi icToTn Ha nnaHeTi 3emns He BigyyBaloTb i 0GepTaHHA HaBKOMO OCi,
TOMY LLO pyXatoTbCs Pa3oM 3 HEH.

CTopiHKka npupoaoaocnigHuKa

Y pi3Hi rognHn gHa CoHue He nuLue no-pisHOMYy OCBITAHOE Tina Ha 3emni, a i Ha-
rpiBae ix Tex HeogHakoBo. [NepekoHancs B LibOMY Ha AoCnifi, MpoBiBLUX NOro
COHSAYHOro AHs. Tobi 3HagobnaATbca 4 MOHETH, BapTicTiO 25 koninok. B o6ia,
konu CoHue nocunae npsiMi NPOMeHi i 30aeTbCA PO3TaLLIOBaHUM MPSMO Hag,
roroBoOt0, MOKMaAM O4HY MOHETY Ha [oBpe OCBITNEHOMY MiCLyi, a Apyry TpuMan
y TiHi. Yepes niBroanHu BisbMy 00MABI MOHETHM B PYKY. Hackinbku Bigy4yTHOLO €
Pi3HNLA MK TEMSIOM, SIKE MOLLUMPIOETLCA Ha PYKY Bifd KOXHOI 3 MOHeT? [Jocnig
NoBTOPM Yepe3 3 rogmHu. binbLIo Y MEHLLOK cTana pPisHULS MK TENSIOM Y
apyromy Bunagky? Yv amiHnnoca poarawysaHHa CoHud Ha HeGi? Ak came?

.

\I.r-""
Hamnposwui aenb y MisHiyHiN niskyni, a oTxe, i B YkpaiHi, — 22 yepsHs. Moro
Ha3nBaloTb AHEM MiTHbOIMO COHUECTOAHHS. [icns 22 yepBHS AeHb NOCTYNOBO
3MEHLUYETLCSH, a Hid 36inblyeTbes. Tak TpuBae Ao 22 rpyaHs. Liboro gHa y
Hac HangoBLUa HiY | HANKOPOTLWNIA AeHb. Lle AeHb 3MMOBOIro COHLECTOSAHHS.
3 23 rpyaHsa Hi4 NOCTYNoBO 3MEHLUYETLCH, a AeHb 36inbliyeTbes, i 21 Ge-
pesHsi iX TpuBaniCTb CTae OAHaAKOBOK — Mo 12 roguH. 21 6epe3Hsa — AeHb
BECHSIHOTO PiBHOAEHHS. € Lle AeHb OCIHHLOrO piBHOAEHHS. Lle 23 BepecHs.

CTopiHKa epyauTa

<> [lepeBip CBOI 3HAHHSA

—

1. Wo HasmBatoTb: a) foboto; 6) pokom?

2. Yomy AeHb 3MIHIOE HiY?

3. MoscHK, YoMy BiabyBaeTLCA 3MiHa Mip POKY.

4. Yn icHye BiAMIHHICTb Y TpMBaNOCTi OHA i HOYI Ha TepuTopii YKpaiHu BRiTKy
N y3nUmKy?

5*. MNosACHM HepiBHOMIPHICTb PO3MOAiNy COHAYHOrO CBiTMa i Tenna Ha noBepxHi
3emni NpoTArom OHs i poky.

N
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’%"‘29. I'PYHT, HOT'O 3HAYEHHS. YTBOPEHHS I PYHTY

[ pyHT — Le He JHIIe YaCTHHA TBEPHOI 000JIOHKM BeMJi, o
SAKi Mu X0AuMO, Ha AKi#t 3BogmMoO cBoi Oyamuku. Ile mie i
’KUTTEBO BA’KJIMBA YaCTUHA 3eMHOI moBepxHi. I pynmom Ha-
3ueamov 6epxHiil nyxkuil podrwuuili wap 3emai, de pocmymo
POCRUHU I HUBYMb MEAPUHU.

Xou axuMu 0 IMIIBHUMN BUIABAJINCS HAM OKPeMi JiIaHKUI
I'PYHTY, MiK OT0 YaCTUHKaAMU 3aBXKIU € IIPOMiKKM, 3alIOBHE-
Hi moBiTpAM i Bomorw. Ile mae Ba)kiamBe 3HAUEHHA IJA KUB-
JIeHHS POCJUH, IUXAaHHSA TBAPUH — MEIIKAHI[IB I'PYHTY. 3a-
BASAKN HASIBHOCTL y TI'DPYHTI HOKUBHUX PEUYOBUH 1 BOJOTH
POCTYTh i PO3BUBAIOTHCSA POCIUHU. POCIIMH mOifaroTh TBAPUHU
i mrogmHa. OTKe, BiJ I'PYHTY 3aJIe:KUTh iCHYBAHHSA i POCJIMH,
i TBapuH, 1 JIOOWHMU.

» Ckman rpynTy

3a DOIIOMOTOI0 €KCIePUMEHTY i CIlocTepe:KeHHs MOXKHAa
JOCHIANUTHU CKJIAA I'PYHTY.

Hocnio 1.Tpyaky I'pyHTY KJIaAyTh Ha AHO XiMiuHOTO
cTakaHa i IMBHUIKO 3aIlIOBHIOIOTH MOT0 O IOJOBHHU BOJOIO
(mas. 102, 1). CoocrepiraioTb, K 3 I'PYHTY BUIIJIAIOTHCA
nyxupiii rasy. Ile Buginmsersca moBiTps, 60 myctoTtm, y
AKUX BOHO Ilepe0yBaJio, 3amoBHIOEe Boja. OTike, y ckJangi
I'PYHTY € nosimps.

Hocnid 2.IpyHT Opo:KapioOOTh y BiAkpuTiil MeTasesiil
NOCYAWHI 1 TpHMMAaIOTh HAJA HEK XOJIOAHUMN CKJIAHUN YU
MOpPIEeJAHOBHUI mpeaMeTr. UYepes medKUil yac HaA IIbOMY IIpes-
MeTi 3’ABaAATbBCA Kpamiai Boau. Ile moBoauTh, M0 y CKJafmi
I'PYHTY € BOJa.

Hocnio 3. Ilicia BumapoByBaHHA BOAU I'DYHT IIPOJOBIKY-
I0Thb mposkapioBatu (mas. 102, 2) i coocrepiraioTsh, AK 3 AB-
JAETbCA JIeTKUU AUMOK 1 cmernudiunuit 3anax. Ile Buropae
eymyc 1pyuty. I'ymycom, abo ImepersHoem, Ha3WBaIlOTL Opra-
HiUHI pPEeUOBUHU I'PYHTY, IO YTBOPIOIOTHCA 3 BiAMeEpJIUX pe-
IITOK OpraHismiB 3aBaskm rHEUTTIO. Ilicia 3HUKHEHHS OUM-

Ky i 3amaxy IpOKaplOBaHHSA MOXHA NPUINHUTH, OCKiIBKH
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Man. 102. BusHauyeHHsi cknagy rpyHTy

ryMycy B I'PYHTI He 3aawummmiaocsa. OT:ke, y CKJIaIi I'PYHTY €
OpP2AHIYHI PeYOBUHU.

Hocnio 4. TBepauit 3aJIUIIOK, IO YTBOPUBCSA ITiCJSA IIPO-
JKapioBaHHS I'PYHTY, BUCHUIAIOTHh Y CKJISHKY 3 BOJIOIO i pe-
TeJbHO IIePEeMINIyIOTh. ¥ TBOPEHiN KaJlaMyTHIN piAuHi ZAl0Th
BigcrosaTucsa. Ilig uac BimcTOOBaAHHS CIIOCTEPiramTb, AK ITi-
COK OCijla€ Ha OHO CKJSHKM, a BOJA JIUIIAETHCA Ie MYTHOIO
BiJl yacTOUoK ramHu. UYepes meaKuil yac IIicjis BiICTOIOBaHHS
BMIiCT CKJISHKM PO3IiINTLCA Ha TPH IIapU: BHU3Y OyAe BaK-
KHUH IIiCOK, IIOCepearHi — KaJaMyTHHUH IIap i3 3aBUCJINX Yac-
TOUOK I'JIMHU, a 3BEePXy — mposopuil map Boau (maa. 102, 3).
et mocaix MOBOAUTH, IO yV CKJAML I'PYHTY € NicOK i 2auHa.

Hocnio 5. II’arb-ciMm Kpameab IPO30pPoi piAuHU 3 JOCTi-
Iy 4 HAHOCATH Ha CKJIO, AKe TPU-

MaIOTh HaJ MOJYyM’ M CIIMPTiBKH, T —

JIOKHU BCs Bojia Bumapyertbcs. Ilic-
Jd BUMNapPIOBAaHHA BOAM Ha CKJI
ganuiuTbea 0inma nmaama. Ile He-
Op2AHIYHI peuOBUHU, 1110 BXOAUIU

rym
IO CKJIaAy I'DYHTY. -—’ ﬂ
Orxe, r'pynm — ye npupodna

cymiw, 0o cknady aAkKoi 6xodamov

2ymyc, nicox, zauna, 6o0a 3 pos- oBTesA
YUHEHUMU 6 Hill HeopzaHiYHUMU _—
pevosunamu, nosimps (maiu. 103). Man. 103. Cknaaosi rpyHTy
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* Y TBOPEHHA I'PYHTY

[ PYHT yTBOPIOETHCA 3 HEOPTAHIYHUX Ta OPraHiYHUX pedo-
BuH. HeopraniuHi peyoBMHU I'PDYHTY € HACJIiAKOM pyHHYBaH-
HA TipChKUX TOPif. 3 TAKWX PEYOBUH y I'PYHTI HaNOiabIe
MMiCKy 1 TJIMHU.

[PYHT IOCTifHO IOIOBHIOETHCH OP2AHIYHUMU pPeYOoBUHA-
Mu, 110 Ha3UBAIOThCA nepeznoem, abo zymycom. Sk came?
[IlopoKy y BeJquKill KiJbKOCTI BiAMUpPaOTh OJHOPIUHI poC-
JUHU, ONaJa€ JIUCTSA JepeB, TMHYTh TBapUHU. Uepe3 MeBHUMN
yac 0akTepil Ta iHIIII OopraHi3MM HEepeTBOPIOIOTH IX HAa Iepe-
rHil, a6o rymyc. IIlo OinbIiie meperHoro y TI'PyHTi, TO BiH
POIIOUIIINIA.

¥ pisHEUX I'PYHTax MICTUTBHCA pidHA KiJIbKiCTh OpraHiuUHUX
i HeopraHiuHMX peuoBUH. HaibisbIle meperHor MiCTUThCS
y I'PYHTax miJ Ha3BOIO YopHo3emu. ToOTO 11e I'PYHTHU 3 BUCO-
KOI0O pOAIoUicTIO. YKpaiHa HaJeXHUTh OO0 Hebararbox KpaiH
CBiTy, 6araTux Ha YOPHO3EMMU.

ToBmiuHAa IMapy I'PYHTY HeBeJNKa — BiJ KiJIbKOX CaHTHUMe-
TPiB 0 KiJIBKOX METPiB, ajie MOoro YTBOPEHHSA IIOTPedye Ham-
3BuuanHo Oarato uacy. COoTHiI poKiB TpuBae yTBOPEeHHs Ha
3eMJi 1mapy rpysTy 3aBTOBHIKE 1 cwm!

g@. MigcymMku

@& ['pYHT — BEPXHIll NyXK1I POMIOYMIA AP 3eMTi, 1€ POCTYTb POCIMHY | XKUBYTh
TBapWHN.

& 'ymyc, abo neperHii, — opraHiyHa cknagosa r'pyHTY.

@& [licok, rmuHa, NoBiTps, Boga — HeopraHiyHa cknagoBa IpyHTY.

[ r'pyHT XUTTEBO HEOOXIQHMI HA HaLLIN NNaHEeTI.

& YopHo3eMHi r'pyHTU — NpUpoaHe GaratcTBo YKpaiHu.

.

=

Kpim YopHO3eMiB, iCHYIOTb i iHLUI I'PYHTW, 30KpeMa KallTaHOBi Ta COfIOHYaKo-
Bi. KaluTaHOBMMM I'PYHTM Ha3Banm Tak 3a ixHii KOpMYHEBUI Konip. 3aranom
BOHW 34aTHi 3abe3nevyBaTyi POCIIMHN MOXUBHUMMK pedoBUHaAMK. Ane Yepes
Te, L0 BOHU pO3TalLOBaHi B MOCYLUMMBUX panioHax, 6e3 A04aTKOBOro 3B0OS10-
YKEHHS (NONMBY) BUCOKMNX ypOXKaiB 3ibpaTn Ha HUX He BAAETLCS.

[Mpo cOMnoHYakKkoBi MPYHTU TakoX roOBOPUTb TXHS HasBa. B HMX niaBueHuin
BMIiCT conein. He BCiM pocnuHam Le A0 Bnogobu. ToMy Ha Takux rpyHTax
POCHMHHICTb BigHiwa, HiXX Ha YopHO3eMax.

CTopiHKa epyauTa




« > MepeBip CBOI 3HAHHSA
——

1. LLlo Take rpyHT i i3 Yoro BiH ckrnagaeTbca?
2. 7K yTBOPIOETLCS I'PYHT?
3. Akumu gocnigammn MOXXHa BM3HAYUTK cknag I'pyHTy? AkMmmn metogamu cnig
ANs UbOoro ckopucTaTuca?
4*, Cknagu nnaH po3nosifi Npo 3HA4YEeHHS I'PYHTY.

'QBD‘Z BJACTHBOCTI IPYHTY, IOTJAd 3A ITPYHTOM

OcHOBHa BJACTUBICTH I'DPYHTY — pO-
oJrouicmes. Ilixg poprouicTio I'pyHTY poO3y-
MiIOTh #ioTo 30amHuicmb 3abe3nevysamu
POCAUHU NOHUBHUMU PELOBUHAMU, Tie-
peBakHO opraHiunumu. HaiibinbIme 1mo-
JKUBHUX PEUOBUH MICTUTBLCSA B T'yMyCli —
OpraHiuHIN CKJIQAOBi#i YaCTUHI I'DPYHTY.
Ha pogrounx rpyHTax 30mpaioTh BHUCOKi
BposKal CiJIbCHKOTOCIOAAPChKUX PpOC-
JIUH, 3 SAKWUX BUTOTOBJISIOTH ITPOAYKTU
XapuyBaHHA AJIA JIOAUHU abo sAKi € Kop-
MOM JJIsI TBAPUH.

IpyHTH BiZpisHAIOTBCA 6micmom
meéepdux pewo6uH — TyMycCy, IicKy, |
ravau. Tomy BiaactuBocti IpyHTIB [(2)
Kpallle po3TJdagaTy 3aJe’KHO BiJ IXHBbO-
ro ckJjgany. Yum Oijbilie B I'PYHTI TyMYy-
cy, T™uM BiH popmouimuii. OCKiJIbKHI
B YOpHO3eMaXx TyMycy HamOijbIle, TO I POAIOYICTL TaKUX
I'pyHTiB HaiiBuirna. CBoOI0 Ha3BY IIi I'PYHTU OJep:Kaju depes
ix Temue 3abapBiaenua (main. 104). Ha Burasag dopnHo-
3eMU IPYAKYBaTO-3€PHUCTiI, B HUX A00pe NMPOHMKAIOTh BOJa
1 moBiTp4.

I pyHTH XapaKTepUayITHCSI TAKOIO ¢i3uunor énacmuegic-
mio, AK Koaip. Y YOPHO3€eMiB BiH YOpHUU, y IiN[aHUX IPYH-
TiB CipyBaToO-KOBTUM, Yy TNIMHUCTUX — JKOBTUMH.

Man. 104. NeperHin (1),
YopHo3eM (2)




Y crkaazni niwiaHux rpynmie, AK CBIIUUTHL 1IXHA Ha3Ba, Ie-
peBakae micok. OcobmBiCcTIO MiMMaHUX I'PYHTIB € Te, 1110 600a
e2Ko npoxodumdv Kpi3db markuil rpynm, ToOTO He 3aTPUMY-
€TbCA y BepXHbOMY Horo mapi. Yepes 1ie KOpeHAM DPOCJIUH
He BucTadae BoJioru. HaBiTh micjisi CUJABHUX MOIIIB HiIlaHUMA
I'PYHT IIIBUAKO Bucuxae. 'yMycy B IiIlaHWX I'PyHTaX 3HAYHO
MeHIIIe, HiK y YOpHO3eMaX, TOMY BOHU MAaJIOPOJIOUi.

I'runucmi rpynmu, HaBIAKW, MAalOTh JOCTATHIN 3amac IIO-
KMBHUX PEUOBHH. AJle 3BOJIOMKEHA JOINEeM IJIMHA 3JIIILII0E CKJIa-
JIOB1 I'PYHTY, Biff 4UOTO BiH cTae HiJIbHUM. [[eXTO 3 Bac MaB 3MOTy
B IILOMY IIE€PeCBiIuUnTHCS, AKIIO 3aiiMaBCA JIILJICHHAM 3 TJINHH.
Taki BupoOu He PO3CUXAIOTHCA, 00 ITiCaA BUCUXAHHA BOAM Uac-
TUHU TJINHU MIITHO TPUMAIOThCA OAHA OAHOI. SIKIITO IId BJIACTH-
BICTh I'VIMHM ITiHHA B TOHYAPCTBIi AJI BUTOTOBJIEHHSA TVIMHAHOTO
mocyny, To I'PyHTaM BOHAa He Ha KopucTh. Ilicasa mory riimHMCTI
I'PYHTU, HA BiAMiHYy BiJ IIIIaHUX, COXHYTh MOBLJIbHO, HA HUX
HAJOBI'0 JUIIAIOTHCA KaJII0Ki, II[0 MOTiPINTye HAAXOMMKEHHS 0
I'PYHTY IIOBITPsI, YTPYIOHIOE OOPOOITOK I'PYHTY.

PoarouicTs I'pyHTY 3aJIeXKUTHh HE JIUIIIE BiJl BMICTy B HBOMY
TyMyCy, a ¥ BiJ HaAsgBHOCTiL AOCTATHBOI KiJIBKOCTi BOJIOTH.
IlosicHIOETBCA IIe THUM, IIIO KOPEHi POCJNH BOMPAIOTHh IIOMKKB-
Hi peyoBMHHU JIHINIe B PO3YMHEHOMY BUIJISAAiI. DBigbniicte
TEPUTOPiIA VKpaiHU OAepP:KYIOTh HEOOXimTHYy IPYHTY BOAY
y BurJaAni cHiry rta momry. Tob6i, mabyTh, Bigomo, IO IIHOTO
OyBae HemoCTaTHBO, ocobamBo B Kpumy, miBgeHHHX o0Jac-
Tsax — XepcoHcbKil, Opmechbkiii, MukosaaiBcbkiii. Tomy TyT
IOTJIAN 3a I'PYHTOM mepenbauae moamB pocauH (mau. 105).

Man. 105. 3powyBanbHa cuctema
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MoskJuBiCTh BiJIBHOTO HAAXOIKEHHA MOBITPA OO KOPEHIB
POCJMH TaKOY IIO3HAUAETLCSA Ha poawouocTi rpyHTy. II1o6
30epertTu BOJIOTY i HACUTUTU T'PYHT MHOBITPAM, HMOro Mi3HO
BOCEHHU Y1 PAaHO HABECHi OpioTh ab0 IEepeKomnmyioTh, a MIig yac
POCTY POCJUWH POSIYHIYIOTH i 3HUITYIOTH Oyp’ sauu. OcobamBo
BaKJIMBO POOUTH POBMYIMYBAHHSA ITiCJISA AOIMIY UM IOJWBAHHSA,
1100 3am00irTH YTBOPEHHIO KipKU, AKa IEePeIIKoIKae moTpa-
IUITHHIO IIOBITPA y I'PYHT i IPHUCKOPIOE BUIIAPOBYBAHHS BOJU.

Pisui pocaumHu BOMpAaIOTh i3 I'PYHTY HEOJHAKOBY KiJIbKiCTb
MOKMBHUX peuoBuH. Tomy s 30epesKeHHS POAIOUOCTI I'PYHTY
IIOCiBM Pi3HUX POCJMH Ha OMHIN MiJIAHII UepryioTh, a Ie Mmif-
JKHBJIIOIOTH, BUKOpUCTOBYIoun dobpusa (majs. 106). Ha mpuca-
INOHUX TIJIAHKAX 3 I[i€I0 METOI0 BUKOPHCTOBYIOTH IIOIIiJI.

3aJIeKHO BiJl TOTO, AKi MOMKMBHI PEUOBUHHN BXOAATH JIO CKJIa-
Iy noOpuBa, PO3Pi3HAIOTH OPraHiuHiI Ta HeopraHiuHi moOpmBa.
o opraHiuHUX M00pPUB HAJEKATh 2Hill, NMAUWUHUL NOCIi0,
mopg. Y I'PyHTI mij BOJIMBOM OaKTepii BOHU NEPETBOPIOIOTHCA
Ha rymyc, abo mepertiii. Heopramiuni nobpuBa y BeIHKild Kijb-
KOCTi BUPOOJIAIOTh HA 3aBOJlaX MiHepaJbHUX ITOOPUB.

Y TenamdYHMX TOCIOJAPCTBAX POCJMHU YacTO BHUPOIIYIOTh
6es rpyETy. K Take MoxkanBo? I pYHT 3aMiHIOIOTH miebeHeM,
mickoM 1 rpaBiem (oA 3aKpilJieHHA KOPEHIB POCJIUH).
linuHEM MiK HUMHU 3aIIOBHIOIOTH BOJHUM PO3UMHOM ITOKUB-
HUX PEYOBUH, HEOOXiTHMX IJd *KUBJEHHsS pociauH. IIparis-
HUKH TeIJIUIb CTeXaTh 3a TUM, N[00 MOXWBHUX PEUYOBUH
3aBKau OyJI0 BIOCTaJb. BOHM TaK0K CTBOPIOIOTH CIPUATJINBI
YMOBU IIOAO OCBiTJIeHHA i Temaa. PocauHmM mo0pe poCTyTh,
JaloTh BHCOKI Bposkai, AKi 30MpaioTh II0 KijJbKa pasiB Ha PiK.
¥Y3uMKy B MaradmHax NOPOJaloTh CBixKi momigopum ¥ oripku,
BUPOIIEH] IIepeBaskKHO TAKNUM CIIOCOOOM.

AOBPVBA
\
MiHnepanbHi
. MTawmHmnn . U .
[Hi — Topd A3OTHI KaninHi docdopHi

Man. 106. Buan gobpus, kMMM NiZKMBAIOKOTE POCINHA .\(ﬂf X
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IligBuNITEHHIO POJIOUOCTiI I'PYH-
Ty CHOPUAIOTL 1 AedAKl Horo Mmelmi-
KaHIli, AK-OT [OONIOBI uepB’SAKH.
Bouu mnpoksazaiooTh Yy TI'PYHTI
X0, IPOIIyCKal0UU MOTro i perr-
K1 BiAMepJnX POCJINH uepes3 CBii
KUIIEeYHUK. 3aBAAKH [[bOMY I'DYHT
IIOIOBHIOETHCA OPTaHIYHUMU pe-
YOBUHAMMU, CTa€ OijgbIl IIma-

Man. 107. JowioBi 4YepB’skn puctuM, B HBOT'O Kpallle IPOHU-
CMPUAIOTL MIABALLEHHIO Kae Boma i moBiTpa (masu. 107).
PORIOHOCTI FPYHTY ITaw’amaiime npo ue i He 3HU-
wyiime KOpPUCHUX 01 HUB0L npupodu opzauiamie — dou,o-
8ux yepes’aKia.

% MigcymMku

& PogtouicTb I'pyHTY — Lie 1Moro 3aaTHICTb 3abe3nedyBaTii POCHNHA NOXUBHUMMU
pedoBuHamn. BoHa 3anexuTb Bid BMICTY B HbOMY MOXMBHUX PEYOBUH,
HasIBHOCTi 4OCTATHbOI KifTbKOCTi BOAM 1 NOBITPS.

& YopHo3emu, MilaHi i IMUHUCTI FPYHTY BiOpPI3HSATLCA MK COGOM0 3a CKIaaoM.
Lle no3HavyaeTbCs Ha PoOAKOYOCTi, 30aTHOCTI YTPUMYBATW BOAY, KOMbOpI I'PYHTIB.

& [ornag 3a rpyHToM nepeabayae po3snyLlyBaHHS, NONNB, BHECEHHS! MOXMBHUX
PEYOBWH Yy BUMMSAI OpPraHivyHMX i HeopraHiyHMx gobpuB.

CTopiHKka npupoagoaocnigHuka

BukoHali 3aedaHHs. 3’sicyii, ik AobpuBa BNNMBalOTh Ha PIicT i po3BU-
TOK pocnuH. Ons uboro To6i 3HagobnaTbLCA 3aB4acHO BUPOLLEHI Y ABOX MO-
CyaouHax 3 I'pyHTOM MOMOAi pOCnvHM KBaconi, TBepAa Yn piaka noxmneBHa
cymiw gobpuB, siki NpodatoTb Y MarasmHax, abo Cyxmin NTawmMHU nocnia.

His 1. Po3baB NoXxmBHY CyMill BOAOM, SIK 3a3HAYEHO Ha E€TUKETLi, un
3pobu BUTSXKKY i3 nTawmHoro nocnigy. Ons uboro 5 r cyxoro nTawmHOro
nocnigy 3anu 1 n Bogm i noctas y Tenne micue Ha 7-10 gHis. MNMepepg nig-
XUBNEHHAM POCIUH CyMill yABivi po3bas BOOOH.

Ais 2. Y KoxHin nocyaunHi 3anuw no 4—5 npnbnnsHo 0gHaAKOBUX MOIOANX
pocCnuH KBaconi. B ogHiv nocyanHi NigXmem rpyHT NPMroTOBaHO CYMILLILLIO,
B iHWIi — He NiOXXUBMION.

Ais 3. MNonvean pocrnvHM 04HOYaCHO OAHAaKOBOK KiNbKIiCTHO BOAW Ta po3mny-

LUYA I'PYHT.
Hdis 4. Beown WOOEHHI CNOCTEPEXEHHSA 3a POCTOM POCAMH B 000X nocyau-
w’ﬁg Hax, gikCyn NoMiYeHi 3MiHW, NOpPiBHIOM iX. 3poOM BUCHOBKKU NPO BNAUB A0-

OpuvB Ha piCT POCMWH.



Man. 108. Konn pocrnmHam He BUCTa4ya€e NOXUBHUX PEYOBWUH, BOHM XBOPIOTb

\j‘ CTtopiHKka epyauTa

\'P-*"'
[ns XMBNEHHS POCINWH Yy HAWOINbLUIN KINbKOCTI NOTPiOHI pe4oBUHM, OO CKna-
Oy SKuX BXOAATb XiMiyHi enemeHTn Kanin, ®ocdop i HitporeH. Tomy 3aBoau
BMPOONAOTL KaninHi, GocdOpHi Ta a30THi (MICTATb XiMiYHUI enemeHT HiTpo-
reH) gobpuea.
lMpo HecTauy B r'PyHTI SKOroCb MOTPIGHOrO pocnMHaM XiMiYHOrO ernemeHTa
cBig4aTb NeBHi 3MiHM B IXHbOMY 30BHiLLHbOMY BUMSAAi (man. 108).
Hanpwuknag, 3a HecTadi B rpyHTi Kanito NMCTKM cnoyaTky CTaroTh XOBTO-OpOH-
30BMMMU, BUPOCTaIOTb BinbLUe 3BU4anHNX PO3MIpiB, 3MiHIOHTE (OPMY Ha rodh-
poBaHy (cknag4acTty). BepxiBku rifiok Ta kpai nMCcTKiB 3acuxatoTb. 3a HecTaui
y r'pyHTi ®ocdopy NUCTKM B POCIIUH CTaloTb (DiIONETOBUMU Y1 MyprypOBUMN.
Akwo He BUCTavae B I'pyHTI HiTporeHy, y pocrnvH NpUNMHAETLCS PIiCT NaroHis,
NUCTKKM CcTatoTb ONigo-3eneHnmMu, i3 YacoMm XOBTilOTb, KBITKM OCMMNalOTbCS Le
00 UBITIHHA. HaamipHa KinbkicTe HiTporeHy, HaBnaku, CTUMYMOE akTUBHUIA
PIiCT NaroHiB, TOAj SK LBITIHHA | NNIOOOHOLUEHHS 3HUXYOTbCS.

<> [lepeBip CBOI 3HAHHA
. s

1. Aki BnacTmBocTi MalTb FpyHTU? HaBeaun npuknagum rpyHTIB 3 PisHUMMU
BNaCTUBOCTAMMN.
2. lllo Take pogtovicTb rpyHTY?
3. Aki ymoBuM HeobxiaHi Ansa 3abe3nevyeHHs BUCOKOT pOAHOYOCTI I'PYHTY?
4*, Cknagu po3nosigb Npo Te, K T pO3yMieLl BUCNIB «3eMIis — rogyBanbHULAY.
3annLwmn cBOK PO3MOoBiab Y 30LUNT.
X )
S JonomMoXyTb gopocni

m

Y Oopocnvx pogudiB Yv 3HaAMOMUX, SIKi BUPOLLYIOTb KiMHaTHI pocnvHm abo
MatoTb nNpucagmbHy OiNgHKY, NouikaBCcs, K BOHM AOMMS4atoTb 3a I'PYHTOM, N
i 3aNpOMNOHY iM CBOIO AOMOMOTY. A

§129.
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¥% ) MonpauronTe B rpynax

MigroTynTe MiHi-npoekT Ha TeMy «[podpecia goLlosoro Yeps’saka». Kopucty-
H0YMCb AOBIAKOBMMY BUAAHHAMM 3 NPUPOLAO3HABCTBA, 06epiTh iHdopmaLlito
npo Te, 9K JOLOBUI YepB’'aK NiABULLYE POAIOYICTb MPYHTY, SKe Lie Mae 3Ha-
YEeHHS ONa POCNWH | NMIOANHMN.

_&1"‘. HOBITPS

Hamma 3emisa oroueHa moBiTpsM, IO oroprae ii cyIijJbHOIO
000JI0OHKO0I0. 3aBAAKM CHJII 3¢ MHOI'0 TSAKiHHSA HMOBITPs He Bif-
JiTae y KOCMIUHUI IIPOCTip, a yTPUMYEThCA Oijid IMOBEPXHi
Semuri. 3 ycix miaaner COHAYHOI cucTeMu JUIMIEe 3eMJIS Mae
noeimpany o6010HKY, AKYy Ha3UBAIOTh amMmocgeporo.

@ Mpurapan: cxopucrasmmuch mManaoHKoM 109, mpura-
mam, 3 SKHNX PEUYOBUH CKJIQJAEThCA TOBITpSA, SAKUN I1XHIN
BMiCT y IOBIiTpi Ta AKi BJIACTUBOCTI Mae
s IPUPOAHA CYMIIII.

Ak mokasano Ha masoHKY 109, y mo-
BiTpi Hai6inwIe asory. Moro BuKOpuC-
TOBYIOTh Ha JOOYBaHHA HOBUX PEUYOBUH,
X0oua B MEHIIIN KiJIBKOCTi, Hi’K KIHCEHb.

Hpyre wmiciie 3a BMicTOM Yy IOBiTpi
HaJIe:KUTh KucHIO. Ile ras 6e3 Koabopy i
damaxy. HadaBHiCTh KMCHIO B IIOBITpi —
IysKe Ba)KJMBa yMOBa /JIs IIPOIIECiB
INXaHHA, TOPiHHA 1 rHUTTA. KHcens
BUKOPUCTOBYIOTHL MOJs CIIAJIOBaHHS
PEUYOBUH 3 METOI0 OJlep:KaHHsA CBiTJIA Ta
Telja, Ha JOOyBaHHS iHIIIUX PEYOBUH.

Y mosiTpi € 1mie ByryieKmcimnii ras.
Bin yTBOprOETHLCSA BHACJIIIOK I'HUTTS, TOPiHHA, Or0 BUAMXA-
IOTh JKUBI icTOoTH.

[Ilomo HasABHOCTI BOAU y CKJIA[l IIOBITPA TU II€PEKOHAEII-
cAd caMOCTifHO, BUKOHABIIN BIOMAa 3aBAaHHSA CTOPIHKMW TPU-
POIOIOCIIITHIKA.

A3zoT

KnceHb
Bl Byrnekncawii ras
IHWi rasn

Man. 109. Cknag
noBiTps
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- BaracTuBocTi nmoBiTpsa

IloBiTps He Mmae Hi 3anaxy, Hi cmaky, Hi Koabopy. ToOTO
MOTr0 HEMOKJMBO II00AYNUTH, 3aTe MOXKHA BiguyTH, HaAIPH-
KJajJ 3 HoAUXOM BiTpy. B icHyBaHHI mOBITpA MOMKHa Iepe-
KOHATHUCS Ha JOCJigax.

Hocnio 1. CripoOy#i cTucHYyTH 3 OOKiB HIIIBHO 3aKPUTY
IIJIACTMACOBY MOPOJKHIO ILIAIIKY TaK, IT00 ii OOKM JOTOPKHY-
aucda. ¥ Tebe Hiuoro He Buiige. Ile Tomy, IM0 MAAIIKA JHUIIIE
3Ia€EThCSA MOPOYKHHOIO, a HAaCIpaBAl BOHA 3allOBHEHA IIOBi-
TpAM, AKe 3aBakae crtucHeHHio. CopoOy#t 3podbuTu Te came
3 BiIKPUTOIO ILIAIIKOIO i IMOSCHU, IO BimOyJiocs.

IloBiTpa ny:ke nezke, TOMYy HANOBHEHI HUM KYJbBKHN He
najsamTh JOA0JY KaMiHIleM, a IMJaBHO KPY!KJAITh 1 OmycKa-
IOThCA Ha 3€MJIIO.

IloBiTpss nezwe 3a 600y, TOMy HAIOBHEHI HUM DPATiBHI
KOJIa, KUJIeTH TOI0 HiKoJIu He TOHYTh. IloBiTpa nozano pos-
wunaemovea y 600i. 11i ¢isuuni BIacTUBOCTI MOBITPA MOXKHA
ITPOJEMOHCTPYBATH 3a JAOIOMOTOIO JOCIIiIY.

HJocnio 2. Y npos3opy HOCyAMHY 3aHYPUMO IIiBJIiITPOBY
IIJacTMacoBYy ILJIAMIKY. Bojga cTpiMKO 3axoAuTHMe B ILJIAIII-
Ky, a IyXUupIli TOoBiTpA BUXOAUTUMYTH 3 Hei (mas. 110).

PosuuHHICTE MOBITPS y BOAL 30iJIBIIYETHCS IIiJl Yac 0XO0JO-
MKeHHA 1 BMEHIITyeThCA I Yac HarpiBaHHA. ¥ IIbOMY MOYKHA
ImepeKoHaTHCA Ha JOCJifdi.

Hocnio 3. BisbMeMO cTakaH XOJOIHOI BOIOIIPOBiTHOI
a00 KOJIOAA3HOI BOAM 1 IIOCTABMMO MOr0o Ha JIedAKUH dYac
y KiMmHaTi. BakaHo BUMipATH TeMmIepaTypy BOAM i ITOBiTpH,
abu; 1epecBigumTHCS, IO TeMIIepaTypa IOBITPs BUINA, HixK

Man. 110. Boga BuTicHSA€E NOBITPA i3 NASLIKN % 3
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Man. 112. Jocnig
3 BUSIBITEHHS
30aTHOCTI NOBITPSA
npoBOAUTK TEMNO

Boau. Ilpoiime HeOaraTo uacy I Ha BHY-
TPilIHiX CTiHKax cTakaHa NOYHYTh 3’ sB-
JATUCA MYXUPIL TOBiTPA.

IloBiTps — nozanuili npo6idHuk menaa.
IlepekonaTucss B Takiil BJIACTUBOCTI MOBI-
TPA MOXKHA 3a JOIIOMOTOI0 AOCTimy.

Hocnio 4. Bisbmemo aBi cKasAHI OaH-
Ku mictrictio 0,5 1. OgHy moctaBUMO Ha
3aJIiBHY CYIIiJIbHY migcTaBKy (Mas. 112, a),
iHImIy migBicmMo mo JiabopaTOpHOTO IIITAa-
THBa, AK IOKAa3aHO Ha MaJoHKYy 112, 0.
OOuaBi OaHKHM OJHOYACHO HAIIOBHUMO
rapAadoi0 BOJOI0 OJHAKOBOI TeMIepaTypH.
Yepes 15—20 xB momipsseMo TeMIlepaTypy
BOAU B 000X OaHKax. ¥ Apyriii 6aHIli Boga
MEHIITe BUXOJIOJIA.

BaxkiuBoi0 XiMiuHOIO BJIACTHBICTIO IIO-
BiTpa € 30amHicmb nidmpumyeamu 20-

pinna. BoHa 3ymMoBJIeHAa HasgBHICTIO B HbOMY KHUCHIO.

IloBiTpsa 6ecv uwac nepemiwyyemovca, pyxaersca. Ilepemi-
IITeHHA IMMOBITPAHUX Mac 3yMOBJIIOE ITOABY BiTpy. Hacom mame
IIPUEMHUN JIeTeHbKUU BiTepenb, a iHomi OyBamOTh yparaHu,
KOJIY IIBUIAKICTH BiTpy mocarae 150 km/roxm (mas. 111).
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« JHAUEHHSA MOBITPA

1106 moGyBaTu mMeTau, OTPUMYBATU €JIEKTPOCHEPTii0 Ha Te-
IUIOBUX €JIEKTPOCTAHIIIAX, IPUBOAUTHA B PYyX aBTOMOOLJ TOIIIO,
HeoOXximHe moBiTpsA. Besnke 3HaueHHA Mae€ i Taka BJIACTUBICTH
MIOBiTPA, SK 3JATHICTL IIOraHO HpoBOoAuTH Teito. Came Tomy
Yy BiKHax poOJAThL MOABiMHI, a B CyYacHMX HAaBIiTh IOTPiiHi
IMUOKY, IIPOMiKKYM MK AKMMU 3alIOBHEHI ITOBIiTPSM.

Sk Bimomo, 3MiHa AHSA i HOULI Ha HmJaaHETaX CYIPOBOAKYETh-
cA 3HaUHMMU 3MiHamMum Temiieparypu. Ha Semui pisHuma mix
JeHHOI0 i HiuHOI0 TeMIepaTypaMu HabaraTro MeHIIIa, HiXXK Ha
inmwux maranerax. Ile ToMmy, M0 CMJIBHUM KOJWBAHHAM JIeHHOI
Ta HiUYHOI TeMIlepaTypHu IepelIKo[Kae IIOBITPH.

A Bim uoro 1me 3axwuinae IOBiTpAHA 000JIOHKA 3eMJII0?
Y CousunHiii cmcremi HebecHiIi Tija IIOCTIiHO pPyXalThCH.
Tpamnserscsa, 0 gedAKi mMajai HeOecHi Tia HAOIMIKAIOTHCS
Io 3eMJi i mocrae 3arposa IXHBOT'O 3iTKHEHHS 3 HAIIIOIO ILIa-
HeToro. OgHak OiJbIIiCTL 3 HUX 3ropa€ B ii MOBITPSAHIN 000-
JIOHIIi, He moJiiTaioum no moBepxHi demui. IIpuragait mereop-
Hi moIimi-zopenanu.

BiTpuabHi 4OoBHUM pyXaioThCsA 3aBAAKU IIOBiTPIO, a TOUHI-
11e 3aBAAKN MOTr0o IIepeMiIlleHHIO, AKe Ha3WBaIlOTh BiTpPOM.
IlapamnryTu 1mIaBHO CITYCKaIOTHCS Ha 3€MJII0 TaKOMK 3aBIAKU
moBiTpro. Jlloau 3maBHA HABUMJINCA BHUKOPHUCTOBYBATU CIIIY
BiTpy (Mmas. 113).

Mu BiKe po3TyIAmaIN 3HAUEHHS IMOBiTPA OJIA HOIMIUPEHHSA
3BYKY. Y 0e3II0BiTPAHOMY IIPOCTOPi BiH He MOIINPIOETHCS.

Man. 113. BitpuneHuk (1), BiTpsik (2), BiTpoBa enektpocTaHLis (3)
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I maiirosmoBHiie, 6e3 mMOBiTPs O0yJi0 6 HEMOMKJIUBUM JKUTTS
Ha 3emuti. Hum guxarorhk sKuBi icToTu. Tok HemapMa KayKyTh:
MOTPiOHMIA aK moBiTpsa! 3a m00y JIIOAMHA CIOKHUBAE OJIM3BKO
700 r KMCHIO, III0 BXOJAUTH O CKJIAAY IOBiTpPA.

BwmicT KucHi0 B aTmocgepi 3amuniaeTbcA BiJHOCHO CTa-
JUM 3aBISAKU 3€JIeHUM POcCJanHAM. BOHU — BUPOOHUKU JKUT-
T€BO HEOOXiJHOro KMCHIO HA HAIIIIN IJIaHeTi.

% Migcymku

& [oBiTpS — NpvpogHa cymill rasyBaTUX PEYOBUH, cepen SKUX Hanbinblue
asoTy i KUCHIO.

& [MoBiTpsi 6e3GapBHe, Manopo3yvHHe y Bogdi, 6e3 3anaxy, rnoraHo NpoBOAUTb
Tenno.

& 3emns Mae NoBiTPsIHY 06OMOHKY, sIKy Ha3MBalTb aTMOCHEPOLD.

& [oBiTpsiHa o6onoHka 3emni — HadiiHUIiA 3axMCT NNaHeTy Big neperpiBaHHs
Ta HagMIPHOIO OXOMOPKEHHS.

CTopiHKka npupoaoaocnigHuKa

BukoHan ynoma 3aBgaHHs. [loBeau, Lo NOBITPS MiCTUTb BOAsHY napy. [ns
uboro Tobi 3HagoONATLCA NOPOXKHA HEYLIKO4XKeHa KoHcepBHa baHka i wma-
TOYKM NbOAY.

Y HeBenuKy KoHcepBHY GaHKy MOKMNaam LWMAaToYKM Nboay i 3anuw 6aHKy Ha CTo-
ni. MNepekoHancs, wo i3 Yyacom nig 6aHKoo CTiN 3MoKpie, TO6TO 3'ABUTLCA BOAaA.
MosicHwn, 3Bigku nig 6aHKow B3ANacs Boda, agke 6aHka byna HeyLlkomgkeHa.

W

B atmocdepi 3emni Ha BucoTi 20-25 kM po3TalloBaHui
’ 030HOBUI Wwap. CBO Ha3By BiH AiCTaB Big Ha3BU pe4yo-

CTopiHKa epyauTta

BVHW, WO MIiCTUTbCA B HboMYy. O30H — Le npocTa peyo-
BMHA, YTBOPEHA, SK i KUCEHb, 3 aTOMiB XiMi4YHOro ere-
meHTa Okcureny. MNpoTe Monekynu 030HY cknagarTbes

0O He 3 ABOX, a 3 TPbOX aTOMIB LibOro XiMi4HOro enemMmeHTa

3 (man. 114). O30HOBUI LWap, He3BaXKalyn Ha BiAHOCHO

Man. 114. HeBemnvKy TOBLUUHY, MaE OyXe Benvke 3HayeHHsA. Hibu
Mopenb dinbTp, BiH nponyckae A0 3emni HewKignuei NpoMeHi

Morekyrnu o3oHy COHLS Ta 3aTpUMye LUKIanuBi.

<> MepeBip CBOI 3HAHHSA

——

1. I3 Yoro cknagaeTbcs NOBITPA?

2. Aki BNnacTMBOCTI Mae MnoBiTpsA? 3a OOMOMOro SKMX OOCHIAiB iX MOXHa
BUABUTAN?

3. Cknagym nnaH po3noBigi Npo 3Ha4YeHHs NOBITPS Ta MOro BUKOPUCTAHHS.

« 4. lNosicHu, Yomy 6e3 NoBITPSA Ha HaLin NaHeTi He iCHyBano 6 XnTTa.



'pﬂ% BOJA HA 3EMJII. BIACTHBOCTI
~ 1 KOJIOOBIT BOJIU

- Boma Ha 3emui

Tpu uBepTi MoBepxHi 3eMJri BKpUTi Bomo0. BoHa 3a1mioBHIOE
3arJauOVMHN B 3€MHIA KOpi, YTBOPIOIOUM OKeaHW Ta MOpPH.
BenukuMu TepuUTOpiAMU CyXOHOJIy TEeUYyTh PIUKM 1 piyeuyKwm.
Y npupogHHUX 3aryIMOMHAX Ha CYXOJOJIi YTBOPMJIMCS O3€epa.

Yactunry TepuTopii YKpainu 3aiimaroTs HopHe Ta A30BChKe
mopsa. Ha Tepuropii VKpaimm 6ams3bko 70 THCAY BEeJIUKUX
i maaux piuok i 6am3bK0 20 THcAuY o3ep. Haiibinbire ozep
y Ilomicekkomy Kpai, okpacoro sxoro craam Illambki osepa.
Haiirmubiie cepex Hux — osepo CsiTasws. Haiibinmbira ioro
riubuHa carae 58 Merpis. Moro miomia cTaHOBUTH 26 KBa-
IpaTHUX K1JIOMEeTpiB.

Barato rambGoKmx 3 HAIPOUyJ YKUCTOI XOJIOJHOIO BOJIOIO
o3ep B Ykpaiucbkux Kapnarax. Bucokoripue o3epo CuneBup
poaTarioBaHe B JoJuHI Ha Bucori 989 merpiB Haja piBHeM
mopsi. CBitass i CuneBup (mas. 120) BBasKaoThLCSA OTHUM i3
cemu uynec Ykpainu. Ile osepa 3 mpicuHoio Bomor. IIpore €
B YKpaiHi i cojsioHi osdepa-iumaHu, Ha AKi Oaratmit Kpuwm.
Haii6inbime cosmone osepo Kpumy — Cacuk, a HalriamoOime —
HMouysnaB. YHiKaIbHUM coJOHUM o3epoM € CuBaii, 3 SAKOTO
YV BEJIUKUX KiJIBKOCTAX M00YBalOTh KYXOHHY CiJb.

IIle GinpIre B HAC MITYYHUX BOJOMM — BOJOCXOBHUIIL, KaHa-
JiB i craBKiB. JItogmHa CTBOPIOE 1X AJIA CBOIX T'OCIIOJAPCHKUX
morped. CraBKM € B 0Oararbox
ceJjiax.

VYKpaiHChbKi ceaaHn 3 TJIMOOKOIL
MaBHUHU IMMAHOOJMBO CTaBUJIUCS
nmo mpicHol Boxgu. Komanm KpuHU-
I1i, TpUKpaIaim ix, OCIiByBaJu B
IMicHAX, CBATKYyBaaum Bomoxpele
ta IBana Kymana. Kpunuma Oysa
CUMBOJIOM YKPaiHCHKOTO MOABIp’A.

IIpicHoi Bogu Ha 3emuri Habara-
TO MEHIITe, Hi’K COJIOHOI. 3 poKaMu -
ii He cTae Oijgblre, 00 3 KOMKHUM Man. 120. Osepo CuHesup %
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POKOM 3pOCTa€ CHOKMBAHHA. JII0AM HUHI cTypOOBaHi SAKiCTIO
nuTHOI Boau. Tomy BiKe Temep MOTPiOHO A0aIMBO OXOPOHATU
YUCTOTY BOXOUM. ¥ »KOJHOMY pasi He MOXKHa 3JMBATU B HUX
BiIXoau JIadeHb, NPaJbHUX KOMOiHATIB, XiMUMCTOK TOIIIO.

Criuni BoOomm 3aBoxiB, (abpuUK, TBAPUHHUIIBKUX (epm
moTpedyoTh ounmieHHA. I[ada 1poro OyAyIOTH BiACTIiNHUKH,
Ha B3JIUBHiI TPyOM BCTAHOBJIIOIOTH (DiIbTPHU, 3AiHCHIOIOTH 3HE-
3apaskeHHsa Boau. HamiliHuM crocoO0M OUYMIINEeHHS ITHUTHOI
BOJAU € IPOIIyCKaHHA 11 uepe3 (PiIbTpU.

« BaacTtuBocri Boogu

Bogma — 1e piguHa 0€3 KOJLOPY i 3amaxy, [0 KUIUTL IPU
remiepatrypi 100 °C, samepsae npu Temnepatypi 0 °C.

YHikaJlbHa BJIaCTHUBICTH BOJAM IIOJIATa€E B TOMY, IO BOHA
YTBOPIOE 3 OaraTbMa TBEPANMHU, PIAKMMU Ta ra3omomiOHMMM
peuyoBUHAMU PO3UUHU.

Ilig yac HarpiBaHHS BoJa POS3IIMHUPIOETLCS, IiJ Yac 0XO0JIO-
IKEeHHSA CTUCKYEThCSA, a MiJ Jyac 3aMepl3aHHS 3HOBY PO3IIU-
PIOETHCA.

Y Oyab-aKOMYy OpraHisMi Boja € cepemoBUINEM, Y AKOMY
BimOyBatoThca XiMiuHI peakirii, 0e3 SKUX He MOKYThb KUTHU
JKUBi opraHiamu.

Ha 3emii Boma icHye B TpbOX arperaTHHUX CTaHaX: PiKO-
MY, TBEPAOMY i rasdyBaToOMYy.

+ Ko1000ir Boau

3aBAsSKM 3JaTHOCTI 3MiHIOBATH CBill arperaTHUM CTaH BOJa
MOJKe MaHJIPyBaTHU CBiTOM Ha BeJimKi Bizmcrani. KokeH 3 Bac
OyB cBimkom Takmx MauapiB. Hampukiaazn, mepebyBamoum Ha
Oepesi piukm um osepa, Oyab IIEBHUI, IO TH € OYEBUIIEM
BUIIApPOBYBaHHSA Boau. HeBuauma BoasHa mapa, IMigJHIiMaOUNCh
YTOpy, OXOJIOMKYETHCS i 3HOBY II€PEeTBOPIOETHCS HAa PiguHY.
3rozoM I pifuHa BUIIaAe Ha 3€MJIIO JOIIEM, I'PaJloM, a B3UM-
Ky cHirom. Bynb-AKi omaam cTiKalOTh MO 3€MHiM IIOBEPXHI,
HAIIPUKJIAL, Y PiUuKM, 03epa, a YaCTHHA iX IPOCOUYYETHCA B 3€M-
a0. Yepes meskuii dac, MOMOJIABIIIN OaraTo IIEPEINKO, BOIa-
MaHAPiBHUILA 3PEIITOI0 IIOTPAILISAE B MOpe ab0 OKeaH.

Taxwuit 0OMiH BOJIOTOI0 Mi’K BOSHOIO IIOBEPXHEI0, aTMocde-
POI0 i 3eMHOI0 MOBEPXHEIO0 BifOyBa€ThCA MOCTiIHO 1 HasMBa-
ETHCSA KON006izom 600u 6 npupodi (man. 121).



Man. 121. Konoo6ir Bogu B npupogi

Ilepeniunmo ismuHi sBUINA, III0 BiAOyBaJIMCS Mig Yac Tako-
ro TEepeMiIlleHHsA BOAU: TeKYYiCThb, BUIAPOBYBAaHHS, PYX BOIA-
HOl ITapu B aTMocdepi, 11 mepeTBOpeHHA Ha PIAUHY 1 BUIIaJaHHA
onagiB. Posriaaus mamioHoK 121 i copoOyii BUBHAYUTH, SKOIO
came IIU(poI0 ITO3HAUEHO KOXKHE 3 IUX (PISMUYHUX SBUIIIL.

% MNigcymkum

& HasaBHicTb Boau — HeobOXxigHa yMoBa iCHYBaHHS BCIX XXMBUX iCTOT Ha 3emni.

& Y npupogdi Boda icHye B TpbOX arperatHux cTaHax i BiabyBaeTbcs ii nepe-
TBOPEHHSA 3 O4HOIO arperaTtHoro CTaHy B iHLUWNA.

& MocTilHMIN 0OMiIH BOMOro MiXX BOAHOK NOBEPXHE, aTMOCMHEPOIO | 3€MHOH0
NoBepPXHE Ha3MBaeTbCA KONoobirom Boau B NpUpoai.

& YHacnigok rocnogapcbkoi OisinNbHOCTI NOAUHM MpicHi Bogonmu 3abpya-
HIOIOTBCS, 3MEHLLYIOTLCS 3anacu NpiCHOI BOAW Ha MAaHeTi.

& OxopoHa BOOOWM Bif, 3a6pyQHEHHS — CrpaBa KOXXHOrO 3 Hac.

‘:‘ CTopiHKka epyauTta

==

CnpaBXHiM [MBOM HaLLOi MMaHeTu € o3epa i3 COMOHOK BOAOK. IX Ayxe
Maro, arne HernoBTOPHICTb KOXHOro 3 HUX He nepecTtae aueyBaTtn. OfHe i3
COMNoOHMX 03ep HasuBaeTbcAa MepTBe mope. Boga B ubOoMy 03epi B Kinbka
pasiB coroHilwa 3a Boay okeaHiB. MepTB1M NOro Hassanu Yepes BiACyTHICTb
Yy HbOMY BYyab-SIKMX XUBMKX IiCTOT, 8 MOpeM — B0 BOHO Mae BEenuki po3Mipu.
3aBOsikM BUCOKOMY BMICTY corien, ryctuHa soau MepTBoro mops Benvika
i NognHa 3 NerkicTio TPUMAaETbCA Ha MOro MOBEPXHi, HaBiTb He BMIitOUU
nnasatu. [loBeaeHo, wo coni MepTBoro Mopsi MalTb Heabuski nikyBanbHi -
BMACTMBOCTI. 3 HUX BUrOTOBMSKOTL Pi3Hi Masi, LLaMmnyHi, KOCMETUYHI KpeMW. “ﬂ{"
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CTopiHKka npupoaoaocnigHuUKa

BukoHali ydoma 3aedaHHs1. Pa3om 3 JopoCcnuMu NoMaHApyn CBOEK MicLe-
BiCTHO. AKi npupoaHi Bogoimn y Hi €? Onuwn ix, a 3a 6akaHHst Hamarton.

<> epeBip CBOI 3HAHHSA

b

1. Aki T 3Haew mops, pidkn Ta o3epa YkpaiHmu?

2. Ak ykpaiHui 3gaBHa ctaBununca Ao npicHoi soau? Yomy tTpeba 6epertu npicHy
Boay?

3. Aki BnactuBocTi Mae Boga?

4. 3a 3micToM Naparpada cknaam nnaH po3nosiai Npo konoobir Boan B NpUpoAi.
3anuwu uen nnax y 30LUKnT.

5*. Cknagu po3nosigb Npo OAHY 3 NPUPOAHMX BOAOWM YKpaiHu? 3anuwim cBow
PO3MNOoBiAb Y 30LUNT.

6*. 3Hanan BiANOBIAHICTb MiX LUMdpamn Ha MantoHKy 121 Ta HazBaMu GI3UYHNX
SIBULLL, LWLO BigbyBatoTbca Nifg Yac Konoobiry Boau B NpUpoAi.

(§33. BOIA - POUMHHIE.
PO3YMHHI I HEPO3YNHHI PEYOBHHHA

* Boma — po3uMHHUK

IIpomoB:KkMMO 3HAMOMCTBO 3 BOJIOI0 1 3yIMHMMOCS Ha il
BJIACTUBOCTiI PO3UMHATH B c00i iHMII pevoBuHM. [lasa mboro
IIPOBEIEMO TaKi JOCJIiau.

Hocnio 1. PosunHeHHA KYXOHHOI coJi y Boai. Bisbmemo
OIHY CTOJIOBY JIOKKY KYXOHHOI coJi (6am3bko 30 r), momic-
TUMO B IIOCYAWHY 3 IIPO30pPOT0 cKJa i momamo mo Hei 100 ma
Boau. PeTesbHO IepemilaemMo, TOKM BCSA Cijib He PO3UMHUTh-
csa. Bigremep maeMo po3umH COJIi y BOIi.

Hocnio 2. PosumHeHHA IyKpy y Boxai. IlociimoBHicTh
BUKOHAHHA I[HOTO JOCIiAy Ta KiJbKOCTI peuoBWH TaKi cami,
AK 1 y nmepmiomy gocJini. Bech myKop TakoX pPO3UYMHUTHCA i
HaBiTh HIBUAIIE, Hi*K Ciib.

Bukonyrmoun 1i mociiiu, MU CKOPHUCTAJUCA YHIKAJIbHOIO
BJIACTUBICTIO BOAU PO3UYMHATU B c00i iHImi peuoBmHU. Boma
31aTHA PO3UUHATU 1 pigKi, i TBepai, i rasyBaTi peyoOBUHU.
B ycix Bumagkax yTBOpeHa CYMilll pedoBUH HaOyBa€e OIHOTO
3 BOJIOI0 arperaTHOro CTaHy. 3BEPHU yBary, Cijib i IyKop Ao
PO3UMHEHHS Y BOAi OyJu TBEPAUMU, a YTBOPEHI PO3UMHU —
piguHU. ¥ TaKUX CyMillax po3uyrMHeHa pPevyoBUHA HE BiJICTOIO-



Man. 115. Cxema BUrOTOBMNEHHS PO34MHY

€ThbCs, il yacTMHOK mobaumTu He Mo:KHa. IIpo Taki cywmimmri
rOBOPATH, IO BOHU OJHOPIIHI.

I3 4Ooro crIaga€eThCA PO3UNH

B onucanux gociifax Boia € pO34UHHUKOM, CiJIb i ITyKOD —
PO31UUHEHOI0 PewO6UHOI0. Y TIEePIIOMY NOCJIiAl YTBOPUBCA PO3-
YUH KYXOHHOI COJI1 y BOZi. ¥ APYroMy — PO3YUH IIYKPY V BOMIi.
Y 1nux pos3umHax BojAa — PO3YMHHUK (Maj. 115).

IIpomoB:XUMO BUKOHYBATH MOCJiIH.

Hocnaio 3. 1o B:ke yTBOpeHUX B docsidax 1 i 2 po3umHiB
mte goxamo 1o 30 r posumHeHuX pedoBuH. Ilicasa peresbHOTO
poa3MinryBaHHS OyAeMO CIIOCTepiraTtu, SK y IIOCYIMHiI 3 PO3-
YUHOM COJIL CiJIb PO3UMHIJIACS He BCA, a IIYKOP PO3UMHUBCS
noBHicTIO. Ile ToMy, III0 PEUOBUHU PO3UMHAIOTHLCA y BOJL He
B OyIb-sIKifi KiJabKOCTi, a Juilme g0 IeBHUX MexX. Tomy 3a
PO3uUuHHicmI0 Yy 600i peyosuHU nodilAawmb HA PO3LUHHI,
MANOPO3HUHHL TA HEPO3UUHHI.

HocmiguMo pPO3YMHHICTL T'NIMHU, OJIii, JUMOHHOI KMCJIOTH.
fK 1 B momepeaHix mociaigax, BUTOTOBHMMO CYMIIIIi ITMX PeEUo-
BHUH 3 BoAo0. ITobaummo, 110 TiJIbKY JUMOHHA KHCJIOTA YTBO-
puJja 3 BOAOIO OTHOPiAHY cyMimi, To6To posuuH. OT:Ke, cepen
TOCJHIMKeHNX PeYOBUH JMMOHHA KICJ0Ta J00pe PO3UYMHHA Y
BOJi, a I'JIMHA i 0JIig MOTraHO PO3YMHHI.

Bapto 3asHaumTu, 1110 30BCiM HEPO3UMHHUX PEUYOBUH HE
icuye. Tobi Bimomo, 10 Merasu Hepos3umHHiI y Boxmi. Toxi
YoMy IJIA 3He3apakeHHSA BOAU PANATh TPUMATH B Hill CpiOHY
piu? BimmoBizs oueBMAHA — SKach MizepHa uacTumHa cpibJa
BCE K TAKW IIOTPAILISE Y BOIY.
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Posuunenus BigOymeThcsa MIBHAIIE, AKINO PEYOBUHU
noapioHuTH. PO3UMHMMO OJHAKOBY KiJIBKiCTh KYXOHHOI COJIi
eKcTpa i kam’ssHOI B omHaKoBUX 00’emax Bomu. IlompiOmena
CiJIb PO3UMHUTLCA INBUAIIe. ['a3zyBaTi peuoBUHU Kpallle pPo3-
YUHAIOTHCA Y XOJIOAHIN, HidK Yy Temaiil uu rapAadiit Boi.

Po3umHHICTH TBepANX PEUYOBUH 3aJEKUTH BiJl TeMIepary-
pu Boau. Y OiJBIIIOCTI 3 HMX BOHA 3POCTAE 3 IIiABUINEHHSIM
Temieparypu. IlepekoHalics B 11bOMY, BUKOHABIIMN 3aBIaHHS
CTOPiHKM NPHUPOAOIOCTITHUKA.

4 Vi

& Po34vHM — ue ogHopigHi cymilli ABOX i Ginblue pe4YoBUH.

& Boaa posunHsie B cobi 6arato peyoBUMH PI3HOTO arperatHoro crady. i Ha-
31MBaKTb PO3YMHHUKOM, @ iHLUI PEYOBMHUN — PO3YNHEHVMU PEHOBMHAMM.

& 3a 37aTHICTIO PO3YMHATUCS Y BOAI PEYOBUHU MOAINAITb Ha PO3YUHHI,
ManopO34MHHI 1 HEPO3YMHHI.

CTopiHKka npupoaoaocnigHuka

HocnidHuuybkutll npakmukymM. Bnnue TemnepaTypu Ha PO34YMHEHHS LyK-
Py i KyXOHHOI coni y Bogi.

Tob6i 3HagobnATbCA 4 NPO30Pi NOCYANHW, KyXOHHA Ciflb, LIYKOpP, JTOXKK, 00
BIOMIPATN pPEeYvYoBUHU 1 MepeMillyBaTh po34MHU, XONOAHA i rapsda Boja.
Akwo Booma € Tepesu, To 3 4O3BOMY AOPOCIINX CKOpUCTancs HUMK Ang Ginb-
LLIOI TOYHOCTi EKCMEPUMEHTY.

Ais 1. Hanun y 2 npo3opi nocyanHn ogHaKOBY KiNbKICTb XONO4HOI BOAM i
MOYHW NPOBOANTU PO3YMHEHHS PEYOBUH — KYXOHHOT coni i uykpy. CnocTepi-
rau, sik BigbyBaeTbCa pO3YMHEHHS, LLIOpa3y AO4A4YM B KOXHY MOCYANHY Mo-
pUil pO34YMHEHOI peyvoBMHU Of4HAKOBOI Macu. licna Toro sk ogHa 3 peyoBUH
MOBHICTIO HE PO3YMHUTBLCA, NPUNUHW LOoAaBaTu ii HOBI Nopuii. IHWY peyoBu-
Hy NPOAJOBXYW foAaBaTu AOTWU, OOKA N BOHA He MepecTaHe PO34YMHSATUCS.
3anaM’aTan i 3anuwmn B 30LUKUTI, CKINbKM PO34YMHEHOI PEYOBMHU TN JoAaB Y
KOXXHY NMOCYAMHY.

3pobKn BUCHOBOK, sika pe4vyoBMHA — KyXOHHA Ciflb YN LIyKOp — 3a KiMHaTHOI
TemnepaTtypu Mae BinbLly PO3YMHHICTb.

Adis 2. TloBTOpM eKCnepuMeHT, ane BXe 3 rapsa4oo BO4OH i NOMICTU B NOCY-
OWHW Bigpasy CTiNbKM PO3YNHEHMX PEYOBUH, CKiflbKM TX BCbOr0 PO34MHUIOCH
y xonogHin sogi. NMpogoexyn, sk i B nonepeaHboMy AOCNidi, A0AaBaTh HOBI
nopuii coni i LyKpy, OOKN peYOBUHN NepecTaHyTb PO3UNHATUCS.

3po6u eucHOBOK Mpo Te, SK HarpiBaHHs PO3YMHHMKA BNMHYMO Ha PO3-
YMHHICTb coni i uykpy. Ccpopmynton npakTUyHy nopaay, SK crig 3MiHUTU TeM-
nepatypy PO34YMHHMKE, LWOO 36inbwntn abo 3MEHLUNTU PO3YNHHICTL peyo-
BVH Yy BOAI.



Man. 116. MapmypoBa nevepa B Kpnmy

£ MepeBip cBOi 3HaHHA
s

1. Aki cymilli Ha3mBaTb po3yNHaMm?

2. Ynm Bigpi3HAOTLCSA MiXk COOOH PO3YMHHUK | pO3YMHEHA peyYoBMHA?
3. MopiBHAN PO3YMHHICTb Y BOAI KyXOHHOI COri, LYKPY, Onii Ta rMUuHWN.
4. 3anvwm B 30WKUTI NPUKIAAN PO3YMHHMX | HEPO3UNMHHUX PEYOBMH.

‘f CTopiHKa epyauTa

=
Y Kpnmy € 6nmabko 800 cTBOpeHUx npupogoto neyep (man. 116). Ak npupoai
BOAETbCA 6e3 Kanna i nonaty CTBOPOBaTK B 3€MHili KOpi Taki nyctoTn? Ydye-
Hi NOSICHIOKOTL Le saBuLe aieto Boan. BoHa po3mmBae, pyriHye BanHSAKOBUN
wap ripcbknx nopig. Came ToMy 1 YTBOPHOKOTLCSA Pi3HOMO POAY MOPOXHU-
HW, NYCTOTW. YHacnigoK XiMiYHOT B3aEMOfiT pe4OBUH 3 BOOOH YTBOPHOKTLCS
Taki AMBOBWXHO Kpacuei nedepwn, sk MapmypoBa neyepa. BeaxaeTtbcs, WO
BOHa 0fjHa 3 HarKpacuBilLIMX nevep CBiTy. Bxig y uto nevepy 3HaxoanTbCH Ha
Bucoti 920 meTpiB Hag piBHEM Mopsd. Bigkpunu Ut nevepy Hewonas-
HO, BCbOro 25 pokiB ToMy, npoTe ii BXe BCTMIMK BifBigatn 6arato nogen
3 YCbOro CBITY.

- R

S JonomMoxyTb gopocni

nn
MouikaBc4, e came Ta 3 KO METOK TBOI PiAHI BUKOPUCTOBYIOTb TaKy Bnac-
TUBICTb BOAM, K 30aTHICTb PO3YNHATI PEYOBUHM.
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P&% PO3YUHHU B IIPUPOJI. SHAUEHHS BOIA
" B IIPUPOJI TA KUTTEIISAIBHOCTI JIOANHA

Boma Tak mimHO yBifinmia B HaIl moOyT, IO MU i He ysB-
JITIEMO CBOTO icHyBaHHs 0e3 Hei. {10 peuoBMHY cHpaBeanBO
Ha3MBAIOTh KOJHUCKOIO JKUTTs. AIKe IepIi KUBi icToTH, IIM0
3’ABUJINCSA Ha HAIIi¥ mIaHeTi MiJILIOHU POKiB TOMY, MEIIKa-
aum y Boxi. Ha#binpIr umcTO0 HTPUPOTHOIO BOJOI € BOIA
aricbepriB, xoua i B Hilfi MicTUThCA YMMaJIO JOMiIIoK. Perra
BOJIY Ha HAIIill NJIaHeTi — Ile Pi3HOTO CKJaly PO3UYMHU.

Bonma — yniBepcanbHUII 1 OCUTH HONIUPEHUN PO3UMHHUK
y HeXuBili npuponi. CBifueHHAM IILOTO € BOJAa MOPiIB i OKe-
aHiB, BojJa PiuoOK, 03ep, CTaBKiB, KOJOAA3HA 1 apTe3iaHCbKa
BOJa, I'PYHTOBL Bogm (mas. 117).

Haii6inbinmuit BMicT pO3UYMHEHMX PEUYOBUH Ma€ MOPCHhKa
Boja. Tak, BUImapoBaHHAM 1 JT MOPCBhKOI BOAH ONEPKYIOTH IO
35 r MopcbKux cojieii. XTo OyBaB Ha MOPi UM OKeaHi, TOH
mam’ATa€ COJOHO-TipKUH cMaK MopcbKoi Bogu. Ile Tomy, 1110,
KpPiM COJIOHOI KYXOHHOI coJi, y II CKJazai € Ime ¥ iHImi couri,
ripki Ha cmak. Bozma mpicHMX BOJOMM Te)K MIiCTHUTh PO3UMHE-
Hi peyoBUHU, IONpPaBla, Y 3HAYHO MEHINiN KiJIbKOCTi, Hi¥X
COJIOHUX.

IIpoTe He snuiie TBepAi PEeUYOBUHU PO3UMHEHI B IIPUPOAHIN
Boxi. I cosona, i1 mpicHa Boja € OJJHOYACHO PO3UYMHOM rasyBa-
TUX PEUYOBUH (CKJIaHOBUX IMOBiTps). Ile Mae BasK/IMBe 3HAUEH-
HA IJ8 KUTTEAIAJBHOCTLI TBApWMH 1 POCHNH, SAKi1 KUBYTH V
BOJi 1 AMXal0Th PO3YMHEHUM y Hi#l moBiTpam. Tpanasaernbcd,

Man. 117. Boga B HexuBin npupogi
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110 MiJIKOBOJHI BOAOMMM IIiJ Yac CHUJIbHUX MOPO3iB Ipomep-
3al0Th Ha BEJIUKY TIJIMOMHY, IO CTBOPIOE HEOE3IMeKy I
JKUTTA Yy BOAI Yeped HecTady HOBITpA. 3amobirtTu IboMY
MOKHA, SIKIIIO POOUTH OMOJOHKMH.

« Poas Boau Ha miaaHeTri 3eMJsa

CBiTOBUII OKeaH — TaK HA3WBAIOTh 0e3IEPEPBHUN BOTHUN
IIPOCTip Ha MHOBepxXxHi 3eMJi — Bifmirpae BeauuesHy pPoOJb Yy
JKUTTL IaHeTU. YJIITKY, NOTJIMHAIOUU COHAYHI MPOMEHi, BiH
OXOJIOMXKY€E CYXOJiJI, a B3UMKY BiJjJae HaKONHWUeHe TeILIo,
dirpiBaroum 3eMJII0. Y HACJHiJOK BUIIAPDOBYBAaHHS BOIU 3
rmoBepxHi CBiTOBOTO OKeaHY YTBOPIOIOTHCSA XMapu, 3 AKUX Ha
3eMJII0 BUIIaJa€ »KMBUJIbHA BOJIOTA Y BUIJIAAL JOIIY Ta CHIrY.

3IaTHICTh BOAU PO3UMHATHU Pi3HI PEUYOBMHU HE MEHIIT BarK-
JuBa i B KuBii mpupogi. CydacHuil cBIiT pocJMH i TBapuH,
caMa JIIOAWHA 3aBAAYYIOTH CBOIM iCHyYBaHHAM Bopai. PociamHam
BOHA IIOTPiOHA, 00 PO3UMHSATH i TPAHCIOPTYBATH MOYKHWBHI
PEUOBUHU TI0 BCHOMY TiJly. AMl’Ke POCJUHU KUBJATHCA TiJIBKU
TUMU PEUYOBUHAMM, SAKI MICTATHCSA B I'PYHTI B PO3UMHEHOMY
craHi. IlocymimmBoro Jita, HaBITH 3a MOOCTATHBLOI KiJBKOCTI
B I'PYHTi IIOJKMBHUX PEUYOBUH, BHCOKHUX YypO:KaiB 30mpaTu He
BHaeTbcsAa. Och YoMy ITOTPiOHO ITOJIMBATH POCJIUHMU.

Boma miaTpumye (popmMy Ta IPYsKHICTH pPoOcCamH. 3ejieHi
POCJIVHU Ha CBITJII 3 BOAU Ta BYTJIEKMCJIOTO r'a3y yTBOPIOIOTH
OpraHiuHi peuyoOBUHU.

s 6araTb0X TBApUH i POCJMWH IIPICHI Ta COJIOHI BOmoiMU
€ Mmicmem ixmboro ocesieHHsA. Ha wmamomky 118 oznHaitomcs
3 IeAKUMU 3 MEIIKaHIIIB BOJOWM i HaBeau BJIACHI ITPUKJIAIU.

@ Mpurapan, ax mWBUAKO i BIpaBHO miaaBae puba y BOAi
i axa BoHa Oeamopanua 0e3 Hel.

Cepen pevyoBUH, 3 SKNX CKJIAJAETHCS TiJO0 TBApWUH i JIOIU-
HU, Halibinbmre Bogu. HaBiTh KicTKU i 3yOM MAlOTh Y CBOEMY
CKJIQJi BOIYy, He KayKy4yu B)Ke IIPO KpPOB, IIT i camHy. AKy
poab Bimirpae Boma B Tiji Jrrogmau? Hacammepen poJb poas-
yuHHUKaA. Tuwcaui xXimiuHMX peaxiiiii, 1m0 BizOyBaioTbhCs
B JKMBOMY Opradismi 3 ikeio, 6e3 Bogu Oyam 0 IPOCTO HEMOMK- |
nauBi. IIo)KUBHI pedyoBUMHU, SKi yTBODIOIOTHCA IPHU IIHOMY, Ta Iwﬁ"‘f :

§ 13 )
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Man. 118. MewwkaHui Bogonm: 6abka (1), okyHb (2), kpokogun i xaba (3),
KoTywlka (4), BoasHi pocnuHu (5, 6)

PeuvoBUHU, IO IIiAJATal0Th BUAAJIEHHIO 3 OpPraHiamy, IIepeHo-
CATHhCS KPOB’10. ¥ CKJAaAi KPOBi 6araTro BoAm.

VaiTKy MU CIOXXMBAEMO Boau OinbIie, HidK ysuMKy. lle
3yYMOBJIEHO IIle OJHI€I0 BaKJMBOIO i1 POJIJII0O — 3aXUIIATH Opra-
Hi3Mu Bijg meperpiBaHHdA. Tak, mig yac meperpiBaHHs y JIOAU-
HU BUIIJIAETHCA IIIT. YHACJIIZOK IIHOrO HABITH 3a HaMOiJbIIIOL
CIIeKM TeMIlepaTypa ii Tija 3aauIinaeTbcdA MmocTifiHoro. [lopocya
JIOAVHA II0A00M CIIOMKMBAE OJIM3bKO ABOX JIITPiB BOIM.

« K dOoAMHA BUKOPHUCTOBYE BOIY

I[Ilopoky 3pocTae cHmoKMBaAaHHA HPiCHOI BOAM, a 3amacu ii
He 30iJbINYyIOTHCA, a 3MEHIIyIThcsa. sKuTei BeamKuUx MicT
BJKMBAIOTHL Yy 1)Ky IlepeBasKHUM UYHMHOM pPiuKoBy Boay. Taka
BOZla IIPOXOAUTHh TPHBAJUUA OOPOOITOK, 3HE3apaKeHH:, (PiJib-
TPYBaHH:A, OIPOMiHEHHSA 0O30HOM TOIIO. Yce Iie IIoTpedye Besu-
Kux BuUTpar KomrtiB. Ilam’aTail mpo 1me i He momyckaii, 1Moo
BOJIa BUJIMBAJIACS 3 He N0 KiHIS 3aKPUTUX KPaHiB.

Boma smarHa posumHATH B CcO0i AK MHIHI 3aco0m, Tak
i meaki sabpyauioBaui. Ha mnboMy I'PYHTYye€TbCA IIpPaHHA
Oiu3HM.

3HAYHY KiJBbKICTh JIiKiB BUTOTOBJISAIOTH Yy BUIJIAAL PO3YU-
HiB.

L)



KoucepByiouu oBoui Ta ()PyKTH, TOTYIOUM BapPeHHSA i KOM-
IIOTH, MU KOPHCTYEMOCS PO3UMHAMHU IIYKPY, KYXOHHOI COJIi,
OIITOBOl Ta JIMMOHHOI KMCJOTH.

A 1m1e BoAy AK PEUOBHHY JIOAWHA BUKOPHCTOBYE B 0Ararbox
xiMiuHNX BuUpoOHHIITBax. € 6araTro 3aBOMiB, /e HOTPIOHO 0XO-
JOIKYyBaTH BUPOOJIEHY IIPOAYKIIiI0 a00 HarpiBaTu pPeUYOBUMHU
repejs MpPoBeleHHAM XiMiuHUX peakiIriii. [locuTs yacTo e Tex
PoOOJIATH 3a JOIIOMOI'OIO BOJM.

Man. 119. BukopuctaHHs Bogu P



& Po34vHM — HannowmpeHiLwi cymilwi Ha 3emni.

& MNpypoaHYMM PO3UMHAMU HEXMBOI NMPUPOAM € BOAa OKeaHiB, MOpIB, PiyOK,
03ep, nig3emMHi Bogu.

& Yci npouecy XUTTEOIANbLHOCTI opraHiamiB BiAOyBaloTLCA 3a Yy4acTo BOOHMX
PO34YMHIB PEYOBUH.

& Boay Ta i po34MHM LUMPOKO BMKOPUCTOBYHOTL Y NOBYTI i1 HA BUPOBHULLTBI.

CTopiHka npupoagoaocnigHuka

BukoHali 3ae0aHHs1. [poBean CNocTepeXkeHHsi 3a BogoMMamMu TBOET Mic-
LeBOCTi. 3’ACy1, siKi MPUPOAHI Ta LWTYYHI BOAOWMY € Ha ii TepuTopii. 3 sKot
METOI Ta sIK N0AU iX BUKOPUCTOBYOTL? UM € axepenbHa BOAA i UM 4acTo
NayTb OOLWi y TBOEMY Kpai? EkCnepuMeHTanbHUM LUMSAXOM BUSIBU PO3YMHEHI
peyvoBuHN Y BOAi pi3HMX BOOOWM. [TopiBHAM ofepxaHi pedynsraty Ta 3anvm
X y 30LNT.

<> epeBip CBOI 3HAHHSA

b

1. HaBegu npuknagu posyuHiB y npupogi.
2. flke 3Ha4YeHHs BOAW B XUBIN NpUpoai?
3. Y akint Bogi MicTUTbCS Ginblue po3YMHEHUX PeYOBMH? AK Le JoBecTn?
4*. Po3rnsgHb MantoHok 119 i cknagm 3a HMM po3noBigb Npo Te, Ae i K noavHa
BMKOPWUCTOBYE BOAY.
w
~ S .
o .ﬂOﬂOMO)KVTb AOPOoCIsil

Mocninkynca 3 4OpPOCAMMK YrieHaMy TBOET POAMHM | CKnaanm po3noBigb npo
3abe3neyeHHs BaLLOi poAUHN BOOOH. 3anexHO Big MiCLSt TBOMO NMPOXMBAHHS
3’CyW TaKke:

— 3 SIKOro JKepera Bu bepeTe Bogy ANs BXMBAHHSA B iXY;

— SIKy BOQY BW BUKOPUCTOBYETE ANA NPaHHS, MUTTS, NOMNMBY TOLLO;

— 4K cnnadvyeTe BU 3a KOPUCTYBAHHA BOAOK. FAKLLO Tak, TO HacKinbku Le Bia-
YYTHO Ans OromKeTy CiM';

— AKLLO AXepernom BOAM € Balla KPUHULSA, TO KONW il BUKONanu i Ha siky rmnu-
OuHy;

— 4K oWwaaHo Balla poavHa BUKOPUCTOBYE BOAY.
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XXUTTA OPrAHIZMIB

'&5 OPTAHI3M I ¥1I0T0 BJIACTHUBOCTI.
; RJAITUHHA BYJOBA OPT'AHI3MIB

CsiT xuBoi mpuponu 6apBucTuii i HemoBTopHUii. Tu BiKe
BHA€Ill, HACKIJIbKY PiBHOMAaHITHI misa Hueoi npupodu — op-
eani3dmu. BogHouac opraniamam npuTaMaHHI CIILJIbHI BJIaCcTU-
BOCTi, IO BiAPiBHAIOTH IX BiJ TiJ HEKMBOI IIPUPOIU.

o ckjyamy Tij KUBOI IPUPOAU BXOAATH OP2AHIYHI pevo-
éuHu. Tina HeXUBOI IPUPOAN CKJIAAAIOTHCA 3 HEOPraHIUHUX
PedYoBUH i 3maTHiI TpuBaamii yac 30epiratucsa HEe3MiHHUMM.
Tak, 3 maBHiIX-JaBeH BUCOUYiIOTH I'OPHU, T€UYTh PiKHU, CBITUTH
Conme. Tima »XuBOI HPHUPOAUM TAKOIO CTAJICTIO He BUPi3HA-
IOThCS.

3 meAKMMH CIIJIBHUME BJIACTHBOCTSMM OPraHi3MiB, 3a SKU-
MM BOHH BiPi3HAIOTHCA BiJ Tijl HEKMBOI IPUPOJM, TH O3HAIO-
MUIIICSA, POSTJIAHYBIN MaIoHOK 120.

sKuBi oprauismu pocmymas i po3éusaromuvcs. 3 1apocTKa BU-
pocTae MOTYTHE JIePeBO, 3 KOIIEHATN — KiT, 3 IUTUHU — A0POCJIa
monuHa. OgHI opraHisMu, HAITPpUKJIAM AepeBa i pubdum, MOXKYThb
POCTH BOPOAOBXK KUTTS, a 1HII, Yy TOMY YMCJIi ¥ JoauHA, —
TLIbKY TMEeBHUU IIPOMiKOK uyacy. SIk Gaummo, picm i po3gumok
cynposodxncyemocs 30iAbULeHHAM PO3Mipie i macu mina. Popma
OP2AHI3MI8 MAKON 3A3HAE 3MIH.

Pict opraniamiB BimOyBaeThbcA 3aBASAKU HAIXOMMKEHHIO IIO-
JKUBHUX pedyoBUH. [[0 opraHisMy TBapuH 1 JIOAWHU ITOKUBHI
peuoBUHU HAAXOOATH 3 ixkero. IIpormec moramHaHHA 1 3aCBOEH-
HA OpraHi3MOM PeYOBUH 1Kl Ha3dWBaeThCA HuéneHHAa. Lle 11e
OJlHA BJIACTUBICTBH, AKa BiJApPi3HAE opraHidaMu BiJ TiJ HEXMBOI
ITPUPOIMN.




BNIACTUBOCTI A
/4 W OPTAHI3MIB
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e OBMIH
PICT
) PO3MHOXEHHSA TI:-ET-I?EEIFII? | PO3BUTOK

Man. 120. desiki BNacTMBOCTI OpraHiamiB, 3a AKMMWU BOHU
BiAPI3HAOTLCA Bif TiN HEXMBOT NpUpoan

OCHOBHUMHN PeUYOBMHAMMU i)Ki, AKi OopraHisMu OTPHUMYIOTH
miJ yac 'KUBJIEHHA, € GiIKMU, JKUPU, BYTJIEBOAM. 1X JKuUBi ic-
TOTA BUKOPHUCTOBYIOTH AJIA MOOYAOBU BJIACHOTO TiJa.

IIle omHier0 03HAKOIO KUBOI IPUPOAU € OUXaAHHA. Ycim
opraHisMaM AJIA JKUTTENiAIBHOCTI MOTPiOHA eHeprida. 11 BoHH
OTPUMYIOTH Y IPOIECci AMXaHHs, MiJl Yac SIKOT0 MOTJIMHAETHCSA
KHCeHb 1 BUIIIAETLCA BYyIJIeKucauil ras. KumceHb moTpibeH
IS PO3IIEIJIeHHsS OPraHiuYHMX cHoJyK. IIpu mboMy yTBOPIO-
IOThCS BYTJIEKUMCJHM rad i BoJga ¥ BUBLIBHSETHCSA €Heprisd.

Orixe, duxannsa — ue npouec, nid uac sxo0zo nid die Kuc-
HI0 pO3uieniioiomubcs opzauiuni pevosuHnu. Ilpu uyvomy 6uodi-
asemves enepeisi. Opra"HiaMym BUKOPHCTOBYIOTH I[I0 €Hepriio
Ha piBHOMAaHITHI IpoIlecu: picT, PO3BUTOK, PO3SMHOKEHHH,
yTBOPeHHA 0iJKiB, KupiB i ByrsaeBoxiB. Came y BUBiJIbHEHHI
eHeprii, ssKa MICTUTLCA B OPraHIYHNX PeUYOBHMHAX, 1 ITOJATae
3HAYEeHHS IUXAHHS IJIA OpPraHi3MiB.

TakuM YMHOM, PEUOBUHU, AK1 HAAXOAATH B OPraHi3MU ITij
yac JKUBJIEHHS, BUKOPUCTOBYIOTHCS He JIWIIEe Ha MOOYAOBY iX-
HBOTO Tijia. BoHu 11e 6epyTh y4acTh B YTBOPEHHI YKUTTEBO HEO00-
ximaOol eHeprii. HemoTpiOHi opraHismMy peuoBMHU (HAIIPUKJIA,
BYTJVIEKUCJIUU T'a3, 110 YTBOPIOETHCS ITiJT YaC AUXAHHA) BUBOIATD-
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cAd 3 HBOTO HA30BHi. PosrisaHyTi sBUIla BiAOYBalOTLCA TiILKU
B JKUBiUl IPUPOAL i MarOTh HA3BY 0O0MiIH PewO6UH i eHepzii.

Ckinbpku O0 He icHyBaB opraHism, 3 yacoMm BiH ruHe. Ta Ha
3eMJri KiJibKicTh opramiamiB He 3MeHINyeThcs. Ile BimOyBa-
€ThbCA 3aBAAKMN PO3MHOYKEHHIO OpraHismiB. Po3mHOMceHHA —
3JaTHiCTh opraHismiB BiagTBopioBaTu cobi moxioumx. IToToMm-
CTBO TOBTOPIOE OyAOBY, MOBEHiHKY, CIIOCI0 KUTTA OaTHbKiB.
3aBIAKM PO3MHOKEHHIO KUTTS Ha HAIIill IJIaHeTi mpomo-
B)KYETHCA 3 MOKOJIIHHA B IMMOKOJiHHA.

- Ruituana 6ymoBa opraHismis

Opraniamm MaoTh pis3Hi pos3mipm, Gopmy, 3abapBJieHHS,
MEeNIKaTh y Pi3HUX cepemoBuiniax. IIpore Bci opramizmu
00’emHy€e IIle ONHA CIiJbHA pHUCa — BOHU MAalOTh KAIMUHHY
6y0dosy. 3a 1iie0 03BHAKOI0 OPraHi3MU Bipi3HAIOTHCA Bim Tija
HE)KUBOI IPUPOIU.

3 BUBUYEHOro PO OyAOBY PEUYOBMH TU BHAEII, IO IXHIM
CBOEPiTHUM OymiBeJbHUM MaTepiasom € aromu. Hailmenwiu-
MU YACMUHKAMU, 3 AKUX NO0YO06AHI OpzaHi3MU, € KAIMUHU.
3 KJiTuH mo0ymoBaHi Tija i BeJIMKUX 3a po3MipaMu opraHisMmiB
(mampukJian, cjoH, ny0), i MaJeHbKUX, AK-0T 0[)K0JIa i pAcKa.

SAKII0 ™M yBasKHO MOAMBUIIICS Ha M AKOTh KaByHa UM JIMMOHA,
TO ITIO0AYUIII, II[0 BOHA Ma€ UmcJeHHiI komipouku. Ile i € KiaiTuHM.

Ta saszBuuaii KJIITHHN MalOTh MaJIeHbKi po3Mipu, TOXK PO3-
OIUBUTUCA 1X MOYKHA JIHIIIEe 3a AOIOMOTOIO0 30iJbIITyBaJILHOTO
npunany mikpockona (manx. 121, 122).

Man. 121. CeiTnoBui Man. 122. KnituHn ﬁ
MiKpockor nig MiKpOCKOMOMm o



1 —aapo
2 — obonoHka
3 — ymTtonnasma

Man. 123. OCHOBHi YaCTUHU KNITUHU Man. 124. OgHOKNITMHHI opraHi3amu:
BOAOPICTb xnamigomoHaga (1)
i TBApuHa ameba (2)

Knituru pociuH, TBapuH i rpubiB BUPiBHAIOTHCSA OaraTo-

MaHITHUMU (popMaMHu i po3MipaMu, IIPOTe KOXKHaA 3 HUX Mae

nmonioHy O0yzmoBy. OCHOBHMUMH YacTHHAMHU KJITUHU € 000NOH-

Ka, yumonaaima i adpo (man. 123). [Moknagninie npo 06ynmo-
BY KJIITMH TU Ai3HAEIICS Ha ypPOoKax OioJorii.

« CKiJIBKM KJIITMH y CKJadi opraHisamy

IcaylOoTH OpramiamMu, AKi CKJIagalOTHLCA JHUIIE 3 OJHiel KJIi-
TUHU, HAIIPUKJIAL MEINKaHIl IIPiCHUX BOJOMM XJIaMiJZOMOHAa-
ma i ameb6a (masn. 124). Ix Tak i HasuBaOTL — 0OHOKALIMUH-
Hi. €ouHA KJIITMHA Tija MUX IIPeACTaBHUKIB KUBOI IIPUPOAN
BUSABJISE BCi BJAcCTUBOCTI opraHismiB (npuzadaii, axi came)
1 3maTHaA MO0 CaMOCTiIMHOTO iCHYBaHHS.

Tiso OinbIIIOCTI KMBUX OPraHi3MiB HAIIIOl IIJIAHETH CKJa-
a€ThCA 3 BeJIUUYE3HOI KilbKocTi KiiTuH. Ile 6azamokaimun-
Hi opzanizmu (Man. 125). 3aranom KijbKicTh KiiTUH y Oara-
TOKJIITUHHOMY OpPraHi3Mi MoiKe cAraTH KiJIbKOX MiJIbAPIiB.

Y OaraToOKJITMHHMX OPraHi3MiB KHTTS OOHi€l KJIIITHMHHI
3aJIeKUTD Bif 'KUTTemiaapHOoCcTi iHmunx. Kiaitura O0araToxJii-
TUHHOTO OPTaHi3My He 3JaTHa iCHyBaTU OKPEMO.

Man. 125. baraTokniTUHHI opraHiamu



ﬁ Miacymku

& OCHOBHMMW BNACTUBOCTAMM OPraHi3miB € piCT, PO3BUTOK, XXMBIEHHSI, ANXaH-
HS, PO3MHOXEHHS, @ TaKOXX 0OMiH PEYOBUH i MEPETBOPEHHS EHEPTI.

& Yci opraHiamu cknanarTbes 3 KNiTUH.

& ICHYIOTb OIHOKMITUHHI Ta GaraToKMiTUHHI opraHiamMu.

.

\I.r-“"
Cepen cyyacHux TBapvH HaMGINbLUOK € CUHIA KUT, AOBXMHA Tifa SKOoro
onmabko 33 M, a maca noHag 150 T. HoBoHapoaXeHe mManst kKuTa mMae ao-
BXWHY noHag 8 M i Baxkntb 2—3 1. HanmeHwwnin ntax Ha 3emni — ue konibpi,
wo xumee B Amepuui. Lia ntawka BaxuTb 6nm3sbko 2 . Anue ii macoto 0,2 1
MEHLLIE 3a FOPOLLUHY.

Ak Gaumw, BigMIHHOCTI B po3mMipi Ta Maci knuta 1 konibpi Bpaxatodi. OgHak
obom icToTam npuTamaHHi BCi BAaCTMBOCTI OpraHiamis.

Y npupogai € opraHiamu, siki He MatoTb KNiTMHHOT 6yaosu. Lle Bipycn. BoHun mo-
XyTb iCHyBaTu TiflbKM BCEPEANHI KMITUH iHLLMX OpraHi3miB, a 3a iXHiMuU MeX-
aMu rMMHyTb. TOMY BYEHI BUAINATb BipyCU B OKpeMy rpyny Tin npupoau. Bi-
pycu gyxe HebesneyHi Hacamnepen TOMY, LLO CIPUYMHIOTE BaraTto XBopob
POCIUH, TBAPWH i MOOUHN.

CTopiHKa epyauTa

CTopiHKka npupoaoaocnigHuKa

BukoHali 3aedaHHs. poBeaun CNoCTEPEXEHHS 3@ OCHOBHMMW BracTUBOC-
TSMW OpraHi3miB.

Ais 1. BusHay npeacrtaBHUKA XMBOT Npupoaun, 3a akum Bygelu cnocrepiraTtu.
Lle moxe ByTu nTawlka, Ky TV MiAro4oByeLl, JOMALLHA TBapyHa abo KiMHaTHa
pocnuHa.

His 2. CnocTepirai 3a BNacTUBOCTAMW OpraHiaMmy i NoBeAiHKO obpaHoro
npencTaBHMKA XKMUBOT NPUPOAN.

Ais 3. Pesynsrat cnoctepexeHb 3anuiumy B 30LLUKTI.

<> [epeBip CBOI 3HAHHA
——

1. MNepeniyn o3HakK, 3a AKUMKU OpraHi3Mu1 BiAPI3HAOTLCS Bifl TiN HEXMBOI NPUPOIW.

2. fAke 3HaYeHHs Ons OpraHiamiB Mae >X1BMEHHA?

3. Aka porb KUCHIO B AVXaHHI OpraHi3mis?

4. Mpo ski BNACTMBOCTI OpraHiaMiB ieTbCs B TakMX PEYEHHsX: a) 3 ManeHbKoro
Xonyas Bupic MoryTHin oy6; 6) BoBk nomntoe Ha 3anus; B) Y CTaBKy nnvee kapach?

. 3 4Oro cknagarTbCA XKUBI OpraHiamn?

. Ha ski rpynu noginsitoTe opraHiaMu 3a KinbKiCTHO KIITUH Y IXHbOMY ckrnaai? Haseam
NPVKNaamn opraHiamiB KOXHOI rpynu.

o O

MonpauronTe B rpynax

[loBeaiTb, WO POCANHW | TBAPUHU — XKMBI OpPraHiaMu.
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%KSG PISHOMAHITHICTD OPTAHISMIB. POCJINHN

OkpiM momisly opraHisMiB Ha OJHOKJIITMHHI I O0araTOKJIi-
TUHHi, YUYeHI BUOKPEMJIIOIOTh M 1HIII IPynu TiJ KMBOI IIPU-
ponu. HalimomupeHimuM € mOALJ OpPraHi3MiB Ha pPOCAUHU,
meapuHu, zpudbu, 6axmepii.

* XTO TaKi pocauHHA

I1le opraniamu, sAKi MaOTh KJIITUHHY OyIOBY, KUBJIATHCA,
POCTYTh, POBMHOXKYIOThCA. Ili yac AuxaHHA BOHU IOTJIMHA-
IOTh KUCEHb 1 BUAILIAIOTH ByTrJleKucani ra3. Pazom 3 Tum poc-
JUHU MAalOTh O3HAKM, 3a AKMMM BiJAPI3SHAIOTHCA BiJ IHIIINX
oprauisamiB. PoariissHemo ix.

Pocauuu BUAiNAITE KUCEHb, AKUM AUXAIOTh OpPTaHi3Mu
HAIIIOl IIJIaHEeTH.

Pocauuu 3azBuuait BeAyTh IPUKPINJIEHUN CIOCIO KUTTHA,
X0ua OKpeMi yacTUHM IXHBOTO Tija 3xaTHi pyxatuca. Hanpu-
KJIaJl, pyXaloThCsA BUTKI IIaroHW BUHOTpPanay, OOKPYUYYIOUHUCH
HaBKOJIO Pi3HMX OIIOP, 1 KBITKM TIOJIbIIAHIB, AK1 BigKpuBa-
IOThCA BPAHIIl 1 3aKPUBAIOThCA yBeuepi.

Pocanuu xapakTepu3yoThcsa 0OaraToOMaHITHICTIO Po3Mipis,
dopm™m aucTKiB i cTebes, 3ab0apBIeHHAM KBiTiB i miaofdiB, CIIO-
cobaMU PO3MHOKEHHS, TPUBAJIICTIO JKUTTHA.

Ta BUPISHUTH POCJMHU 3-IIOMiK IHIIIMX OPraHi3MiB MOXK-
Ha JOBOJII INIBUAKO 3a 3€JIEHUM KOJbOPOM, SAKMN IM Hamae
peuoBUHA X/10po@)isi. 3aBAAKU MOMY POCJIUHHI OpraHisMm Ha
CBiTJIi ymeoproroms opzaniuHi pewo6uHU, 1110 HEOoOXimHiI IM
o icuyBaHHA. Tak pocquHM 3a0e31meuyioTh cebe Ta iHIII op-
raHisMu IOKUBHUMU PEYOBUHAMMU.

3a pPOSIIAHYTUMU O3HaKaMu 0€3IMOMMHJIKOBO MOYKHA BigHe-
CTHU IO POCJMH MOTYTHI# ny0 i TEHIITHY BOJIOIIIKY, PO3JIOTHU
KYII JIIIUHY YU MaJIeHbKY PSACKY B CTaBKY.

* PidHOMAHITHIiCTH pocJIuH

Posrisgap mamoHOK 126, 1 TM mobauuin, AKUMU Pi3HO-
MaHiTHUMU OyBaioTh pocjauHu. ToMy BuUeHi 3MiHICHWJIMN ITOMiJ
pOCJIMH HAa iHINi rpynum, obpaBIIM AJIA IIHOTO IIEeBHI O3HAKM.
TakuMu o3HaKaMu, HAIPUKJIAL, € OCOOJIMBOCTI Oy/IOBU i pO3-
MipiB cTebsa, HAABHICTh UM BiICYTHIiCTh KBIiTKH, TPUBAJICTH



JKUTTA, IPUCTOCYBAHHA POCIMHU A0 cBiTjaa. Ilodnaitomumocs
3 NeAKUMU IpynaMu POCJUH.

Cepen pociauH icHYIOTH o0HOKAimuHKi (Mayn. 126, 1) i 6a-
zamoxaimunui (man. 126, 2—9) opramismu. Tu BiKe 3Haer,
II10 3@ 30BHIIIIHIM BUTJIAAOM cTebJia Ta Moro po3mMipamu cepep
POCJIUH PO3PiBHAIOTH depesa, Kywii i mpas’asHucmi poCaAUHU.

Man. 126. PisHoMaHiTHICTb pocnuvH: xnamigomoHaza (1), COHALWHUK (2),
mak (3), mox (4), nanopotb (5), BogopicTb cniporipa (6), YopHobpuBeup (7), %
MopkBa (8), 6bapsiHOK (9)
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Man. 127. Pi3Hi KBiTKM pOCnnH

HasaBHicTh KBITKH — 03HaKa, 3a SKOI0 BIOKPEMJIEHO I'PYITY
keimkoeux pocaun (man. 126, 2, 3, 7, 9). Pocaunu miel rpy-
OI1 BpaskaloTh (popMaMH i po3MipaMu KBiTOK, 3a0apBJEHHSIM
IIeJIIOCTOK, TPHUBAJICTIO IBiTiHHA. 3 OaraToMaHiTHICTIO KBi-
TOK Tebe 3HAMOMUTL MAaJIIOHOK 127.

Ilo ocHOBHMX OpraHiB KBITKOBOI POCJIMHU HaJeXKaTh KO-
piHb, mariH, 1110 YTBOPEHUH cTe0JIOM i INCTKaMu, KBiTKa, IIJIifg
i macimHga. Kopiub 3akpimiioe pocjinHy B I'PYHTI i IOTJIMHAE
3 HbOT'O BOAY 3 PO3UMHEHNMHU PEUYOBUHAMU, HEOOXITHUMU I
)KuBJIeHHA pocauHu. Crebsio cayrye Omopoio POCJIHHU, IO
HBOMY PYXalOThCS IIOKUWBHI pPeUuoBMHU. JIMCTOK 3abes3reuye
YTBOPEHHA OPTaHIUYHUX PEUOBUH i KUCHIO, AKUU BUAIIAETHCA
Y HaBKOJIUIITHE cepenoBUIlle. 3 KBiTOK PO3BUBAIOTHCA ILJIOAU i
HACiHHSA, 3aBAAKN AKUM KBiTKOBi POCJIMHHN PO3MHOKYIOTHCSH.

Y npuponi € ummango pocauH 0e3 KBiTOK. [[o Hux HaJe-
JKaTh MOXU 1 nanopomi, Ki 3pOCTalIOTh Ha 3BOJIOKEHUX Te-
PUTOPiAX, a TaKOX 600opocmi, IOUIUPEHi y BojoiiMax i 3Bo-
JOXKeHUX MicuAax cyxomoiay (man. 126, 4, 5, 6).

Icayiors pociuHU 00HOpIUHiI, 060pPiYHiI Ta O6azamopiiHi
(man. 126, 7, 8, 9). OgHOpiuHiI BCTUralOTh IPOTSATOM OJHOTO



Man. 128. MopkBa — ABOpiYHa pocrnnHa: HacCiHHS MOpPKBM (a),
pocrnuHa y nepLumnn pik pocty (6), BUrNsi4 poCcnvHM Ha APYrMn pik pocTy (B, T)

POKY BHPOCTH ¥ YTBOPUTH HACIiHHSA, 3 AKOr0 HAa HACTYIIHUN PiK
3’ABJIATHCA HOBi pocaumHH. B VKpaiHi Takux pocamH 6ararto
pOCTe Ha JIYKaX, y CTeIly. IX BUPOIIYIOTh Ha HOJAX (OTipKu,
rap0ysu, KyKypyZAs3a, IOMiJZOpHu), BMCiBalOTh Ha KBiTHUKAaX
(aticTpu, YopHOOPUBILi, MaTioJa).

PocauHau, y AKuUxX Bil IIpOpPOCTaHHSA HACIHMHU IO YTBO-
PEeHHA HOBOT'O HACiHHA MPOXOIUTH ABA POKU, HA3WBAIOTH JIBO-
piuaumu. Ile mopkBa (maJs. 128), cenepa, meTpyIKa, JOIyX.

Ilo OGaraTopiuHMX POCJHWH HaJe)KaTh yci mepeBa W KyIIi,
a TaKOK JIedAKi TpaB’AHHCTI POCIMHU, SK-OT: CYHHUIIi, IIiOHH,
Xpu3aHTeMHu Ta iHIIi. BOHM KBiTHYTH 1 yTBOPIOIOTH IIJIOAU
OiJIbIIle IBOX POKiB.

SKIMO XO0JIOZHOI mMOpM POKY JIMCTS OaraTopivyHol pOCIMHUI
omajae, ii Ha3WBAIOTh AUCMONAOHOIO. A AKIIO JUCTA TPpUMAa-
€ThCA YIIPOAOBXK POKY, TO TaKy OaraTopiuHy POCIMHY Ha3U-
BalOTh 6i1H0O3€/EeHOI0.

@ MomipKyWn i maBequ mpuUKJIALM JUCTOMASHUX 1 BiuHO3e-
JIEHUX POCJIMH.

Pociunn, Aki maooTh JiKyBaJbHI BJIACTHUBOCTi, HaJeXaThb
o rpynu nikapcvkux pocaun (man. 129). Jlroguna Bukopuc-
TOBY€ Pi3HI YaCTUHM ITUX POCJUH IJIS IIPUTOTYBAaHHA HACTO-
AHOK, CHUpOMIiB, mopomkiB. Hampukiana, cik IIOZOPOKHUKA
BXOJIHUTHL OO CKJIAAy 3aco0iB AJIs JiKYBaHHS KAaIIlJIIO i 3aXBO-
pOBaHb MITyHKAa. [JI IMOJIOCKaHHS TOpJjla BUKOPUCTOBYIOTH
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Man. 129. Jlikapcbki pocnuHu: Harigkm (1), BanepiaHa (2), manuHa (3), wasnis (4)

HaCTOAHKHU Harifoxk i masiii. MaOyTh, i TOOL mim uac Jiky-
BaHHS 3aCTyAU AOBOAMJIOCS MUTU TPaB’sAHI yai 3 JogaBaHHAM
IJIONiB KaJIUHU, MaJIUHU, JIMUMOHA.

3 maBHiX YaciB JIIOAMHA BUPOIIYE Pi3Hi POCIMHU IJISI OTPU-
MaHHA NPOAYKTIB XapuyBaHHA, ONATY, JIIKiB, IIpUKpaIIaHHA
cBoel oceusi. Taki pocauHu Ha3uBawOTh KyasmypHumu. Ha
BiAMiHY Bif HUX, dukopocni pocaunu y IPUPOAL POCTYThH 0e3
y4acTi JIOIUHU.

IcuyioTh pocivHU, AKi He MOKHaA OpaTu OO PYK, HIOXATHU
Yy KYIITyBaTu. AIKe BOHU MiCTATHL PEUYOBUHU, AKi Y pasi mo-
TPAIJITHHA B OPraHi3M JIOAWHU i TBApWH 3yMOBJIIOIOTH OTPY-
€HHS 1 MOXKYTh mpusBecTu n0 3armbesi. Taki peuoBuHU Ha-
3MBAIOTh OTPYMHUMU, a POCIUHU, AK1 IX MICTATH, YTBOPIOIOTH
rpyny ompyinux pocaur (man. 130).

OTpyiiHi peuoOBMHM HAKOMUUYIOTHCA B PI3HUX YaCTUHAX
pocauHN. BHMCOKUI BMiCT OTPYHMHHX PEUYOBUH Y IIJIOJAaX BOB-
yoi Aromu i KoHBajii, y JucTKax OjgexoTu. € pocimHH, BCi

Man. 130. OTpywHi pocnuHn YkpaiHun: yemepuusa 6ina (1), BoBya droga (2),
GnekoTa YopHa (3), akoHiT (4)
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YacTUHU SAKUX oTpyuHi. Hanpukiaan, Bca pocjinHa aKOHITY —
BiJl KOpeHs 0 KBiTKM — HaJA3BUUYaANHO OTPYMHA, HABIiTh HIOXA-
T i1 HeOe3IIeuHo AJIs 30POB’d.

II1o6 YHUKHYTU OTPYEHHS, CJIiJ 3HATH OTPYHHI POCIMHU
CcBO€l MicmeBoCTi i He KOHTAKTyBaTH 3 POCJIMHAMMU, Ha3BU
AKUX TOOIL HeBimomi.

e ; Nigcymkn

& Yci opraHiamu BYeHi MoginsoTb Ha pisHi rpynu. 3a ogHUM 3 nodinis Bu-
OKpPEMJIEHO TaKi rpynu opraxiamis: poCnunHW, TBApUHK, rpubu, GakTepii.

& OCHOBHi 03HaKMN POCIIVH — Lie HasiBHICTb X1opodiny, SIKW 3yMOBIIOE 3EMEHNI
KOnip POCNWH, 34aTHICTb YTBOPHOBATM OpPraHiyHi pevyoBUHKU, HeobXigHi Ans
nobyaoBm BriacHoOro Tina.

& PocnuvHM nogineHo Ha rpynu 3a pisH1UMK 03HaKamm.

<> [MepeBip CBOI 3HAHHA

——

1. Ynm Bigpi3HAOTLCA POCANHN Bif iHLUNX OpraHiamMiB?

2. Hasswu Bigomi rpynu pocnuH i HaBeam Npuknaau.

3. Yomy nogmHa He Moxe icHyBaTu 6e3 pocnuH?

4*. Po3noginv pocnuHun 3 HaBegeHoro neperiky Ha rpynu, Npo siki Wocy B na-
parpadi: nuweHuus, niwmHa, KneH, KoHBanis, Bepba, GnekoTa, kamnycTa,
TposiHaa, Oy30kK, Kpin, cMOpoauHa, dianka, rpywa, Wwaenis.

¥% ) MonpauronTe B rpynax

Migrotynte noBigoMneHHs Ha Temy «be3 Bepbu i KanuHu Hema YKpaiHuy.
[na uboro oobepitb iHPOpMaLito Npo Ui pocnunHM (0O SKOI rpynn POCINH
HanexaTb, SIKe 3Ha4YeHHS MalTb Yy MNPUPOAI, YMM KOPWUCHI AN FMOAUHK).
3’acynTe, ki Tpaauuii yKpaiHCbKOro Hapoay nos’sidaHi 3 Bepboto Ta KanmHOLO.

&7 TBAPUHHU. PISBHOMAHITHICTb TBAPUH

TBapunu, AK i pocIuHU, AUXAIOTh, KUBJIATHCA, PO3SMHO-
KYIOTBCA, PYXaIOThCA, POCTYTh. IXHE TiJ0 CKIaZa€ThCA 3 Of-
Hiel yu OaraTbox KJiTwmH. IIpoTe BCi TBapmHM MaIOTh CIiJIbHI
O3HaKH, 3a AKUMH iX 00’e€IHAJIN B OGHY I'PYIy.

l'osoBHA BiAMiIHHICTHL TBApPUH BiJ POCJUH IIOJATA€ B TOMY,
110 BOHU HCUENAMBCA 20MOBUMU OP2AHIYHUMU PEHLOSUHAMU,
IO € y CKJIani iHmmx oprauiamiB. OmHi TBapuHU KUBJIATHCA
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POCIMHAMHU. I1X HA3MBAIOTH POCAUHOIOHUMU (HAIPUKJIAM, 3a-
€Ilb, KiHb, KOopoBa). Ti, XTO cnoKmWBae iHIMIUX TBaApUH, HAJe-
JKaTb 00 M ACOLOHUX, ab0 XUuMcarie, SAK-OT: BOBK, JIeB, COBA.
IcuyioTh 8cei0Hi TBapuHH, SKi MOMKYTHb KUBUTUCSA POCJIUH-
HOIO i TBAPMHHOIO I}Kel0, HAIPUKJIAJ BeAMi/lb, CBUHS.

Opramisam 0araToOKJITHHHUX TBapWH CKJIALAETHCA 3 Opra-
HiB, K1 MaioTh NIeBHe IIpu3HaueHHs. Hanpukiazna, Hamgxo-
JPKeHHA KMCHIO B OPTaHi3M i BUBEIEHHA 3 HbOT'O BYTJIEKHUCJIO-
ro rady 3a0es3neuyoTh OPraHy JUXaHHsg. ¥ JIOOUHH i 3BipiB —
e JereHi, y pub — 3a0pa. 3a OTpUMaHHA TOKUBHUX PEUYOBUH
BiIIOBiTal0OTh OPraHMW TPaBJieHHs (HAIIPUKJAI, IIIJIYHOK). 3a-
BOAKM OopraHaM YyTTiB (0ui, Hic, ByxXa) TBAPUHU OPiEHTYIOTH-
cA Ha TepuTopii cBOro icHyBaHHsA, BUACHO Mi3HAIOTLCS IIPO
HeOe3IleKy UM HaAgBHICTH 1Ki.

BakmBOIO 03HAKOIO TBAPUH € 3JATHICTH aKTUBHO PyXaTH-
ca. IlpomMy cnpuAOTh PO3BUHEHI M’A3M i pisHOMAaHITHI KiH-
miBku. Okpemi cmocobu ImepecyBaHHS TBApUH IIPEACTABJIEHO
Ha mMaJioHKy 131.

= L- . Man. 131. Cnocobu nepecyBaHHs TBapvH
158 |



Man. 132. AktuHia (1) i ycTpuus (2) 30BHi He CXOXi Ha TBapwH

Ilopyu i3 pyxXJimBUMU TBaAapUHAMMU iCHYIOTH i TaKi, AKi Maii-
JKe He pyxXaloThCdA i 30BHI HaraayioTh POCIMHHU abo Tija He-
sKuBoi mpupoau (maa. 132).

ITo TBapuwH HaJe:KaThb K O0HOKJIIMUHHI, TaK i Oazamo-
KaAimuHHi opraHismu. Ilepiri MeImmkaioTh IIepeBaskKHO Y BOJIO-
MMax, BOJIOTOMY I'PYHTi ab0o oceJsiloThCS B TiJi iHIIMX opra-
HidMiB. BoHEM 31€0iJbIIOr0 MiKPOCKOIIYHMX PO3MipiB, TOMK
BUBUYATH 1X MOXKHa TLJIBKM 3a JOIIOMOTOI0 MiKpocKoIa.

BaraTokJgiTuHHIX TBapuH MOKHAa IIOAIJIUTH Ha AB1 BeJu-
Ki rpynu: xpebemni i 6e3axpebemni (mas. 133). Hanpurian,
pudu, 3eMHOBOIHI, IIJIa3yHU, ITaXMW, 3Bipi MalOTh BHYTPIIIIHIO
OCHOBY Tijla — xpebem. BoHU HaJie:KaTh N0 XpeOeTHUX TBapUH.
A Taki TBapuHU, AK 4YepB’AKM, KOMaxu, IMaByKU xpedTa He
MaioTh, TOMY BOHU YTBOPIOIOTH I'Pymny 0e3xXpedeTHUX TBApPHUH.

Y pub, xab, AIIiPOK TeMIepaTypa Tijia 3MiHIOETbCA 31 3Mi-
HOIO TeMIIepaTypy HAaBKOJMIIHLOTO CEepemOBHUINA. IX HaswBa-
IOTh X0100HOKpOo6HUMuU meéapunamu. Ilocrifiny Temnepary-
py Tija, gKa He 3aJIe’KUTh BiJ TeMIlepaTypu 30BHIIIHBOTO ce-
pemoBuIlia, MalTh IITaXu, 3Bipi ¥ JoauHa. BoHu yTBOPIOIOTH
IrPYIly MennioKkpoéHUX MEAPUH.

Cepen TBapuH TakK caMo, SIK i cepea POCIMH, € Oarato
ompyinux (Man. 134). BoHu MmicTaTh peuoBUHU, HeOe3NeuHi
IS JKUTTA 1 3m0opoB’s jgoguuu i TBapuu. IlocTpaskmaTtu Bifg
OTPYHMHUX TBAPUH MOKHA, AKINO BOHU BKYCATH UM BXKAJIATH
JIOOUHY, CKYIITYBaBIIM iX a00 IPOCTO JOTOPKHYBIINUCH IO
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Man. 133. Pi3HOMaHITHWUI CBIT TBapWH:
JoLoBuin YepB’sik (1), komaxa (2), nasyk (3), ntax (4), awipka (5),
nepnisHULA (6), puba (7), oneHsb (8)

MMOKPUBiB ixHBOTO Tina. ysKe OOJicCHUMM € BigYyTTA, KOJIU
JKaJuTh oca um O01:koJ1a. Ile Tomy, 110 Uepes IPOKOJI y IIKipi
BOHU BBOJSATEL CBOIO OTPYTY. Oco011BO HEOe3meuHO AJIA JIOSU-
HU, KOJH ii ByKaJATH Bigpasy 6araTo oc i OmKij.

Y Kpumy yacTo TparIsioThCA OTPYIHI MaBYKW KapaKypTH i Ta-
paHTyJIu, ¥ cTemmax YKpaiHu — ramioka 3BmuaiiHa (maJs. 134, 3).
Ii mosxHa BmisHATHM 3a OCOOJMBMM Bi3epDYHKOM HA CIIHHI.
Y Hopuomy ¥ ABOBCHKOMY MOPSAX MeIIKae puda MOPCHKUK
IPaKOH, AKUH OoJsAYe JKAJIUTh OTPYHHUMHU MIUIIaMU, 1 Meny-
3a KOPEHepOT, KOHTAKT 3 AKOI0 CXOKUU Ha OIIiK KPOIIUBOIO.

II1o6 ybOesmeuuTu cebe Bim OTPyHMHUX TBapuH, Hi3Haiicd,
AKi TBapumHM TBO€i MicleBocTi € orpyunHummMu. Hawmaraiicsa
VHUKATU 3yCTpiueil 3 HUMU, a Y BUNAJKY KOHTAKTy 3 OTPYyM-
HOIO TBapPMHOIO CJIiJT HeTaltHO 3BEPHYTUCS 3a MEANYHOIO JOIIO-
MOT0IO.
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Man. 134. OTpyWiHi TBapyHuM YKpaiHu:

Mopcbkuin gpakoH (1), kapakypT (2), ragtoka 3suyanHa (3), 6opxona (4),
Meny3a kopeHepoT (5), TapaHTyn (6), oca (7)

- TBapunu cBilichbKi Ta TUKI

Icuye Tako:x momis TBapuH Ha CBiMCBKMX 1 AUKuUx. TBa-
PUHHU, AKUX JIIOAWHA IPUPYUYUJIA 1 PO3BOAUTH AJISA CBOIX HaM-
pisHOMAaHITHIIMIUX IOTPed (IJA OTPMMAHHA HPOAYKTIB Xap-
YyBaHHA, ONATY TOII0), HaJIEXKATh IO CEIUCbKUX MEAPUH.
JltoguHa ix morasamae, roxaye, Jikye. (HaBegm mpukiaagu Ta-
KuX TBapuwH). 1o CBifiChKMX TAKOXK HaJIeXKaTb KOTU, COOAKMH,
aKBapiyMHi puOKuU.

JHKurra dukux meapun TOBHICTIO 3aJIe’KUTh Bil HaBKO-
JUIIHBOTO cepenoBuIiia. BoHM camMocTiiiHO m0o0OyBaioTh 1KY,
I0ai0Th IIPO HOBOHAPOIKEHUX MAJIAT, 3aXUINAIOTHCS BiJ BO-
poris.

Cepen OUKUX TBAPWH YMMAJIO TaKUX, AKi IPUHOCATH JIIO-
nuHi Kopucerh. Hanpukiaan, nraxm. CookuBamOuYM KoMax i Io-
JIIOI0OYM Ha MuIllleil i XoBpaxiB, AKi IIKOAATH KYJbTYPHUM
pocamHaM, IITaXW € HAIIMHUMU 3aXUCHUKaMUN 3eJeHUX Ha-
camkeHb. Ochb YOMY CJIiI OXOPOHATH MTaXiB i miKJyBaTuCSA
PO HUX: CTBOPIOBATU HINIAKiBHI I CHHUYHUKU, HE PO30PIOBa-
TU THi3J, IiATOZOBYBATH B3MMKY. 3a III0 HEBEJUKY TypOOTy
ITaxy HABECHI 1 BIIITKY BiAgA4YaTh CIIOBHA CIACIHHAM HAITUX
JiciB, caziB 1 Bposkaro IIOJIIB BiJ IMIKiTHUKIB.
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& TBapuHW XMBMATLCA FOTOBMMM OPraHiYHUMKU PEYOBUHAMM, CrIOXKUBAKOYU
POCIIVHHY YM TBAPUHHY XY.

@& BinbLicTb TBAPUH PyXalTbCs, Y HABKOMULIHBOMY CBiTi BOHU OPIEHTYIOTHCS
3a JOMOMOrOH OpraHiB YyTTiB.

& 3anexHo Big ocobnmBocTel 6yooBK i CNOcoby XUTTA BUAINAKOTL Pi3Hi rpynu
TBapUH.

& Cnig 3HaTU OTPYWMHMX TBapWH CBOET MICLEBOCTI, LOG YHUKHYTU Hebeaneku
Bif, KOHTAKTYy 3 HAMM.

‘f CTopiHKa epyauTa

U

TBapUHN 3'IBUNMCS MINbAOHM POKIB TOMY. [epLli TBAPUHU MELLKanu y BOf,.
3a yac CBOro iCHyBaHHS1 BOHM 3MiHIOBanucA i po3cenunucsa no BCin nnaHe-
Ti. Cy4acHi TBapuvHM — HaWadKkM TUX TBaApWH, AKi KONMCb Hacensnu 3emrto
(man. 135). YyeHi 3’acyBanu, Wwo cepeq TBapuMH MUHYMOro Byny poCNnHOIgHI
Ta XVKaKu.

Man. 135. dnHo3aep (1) i MAMOHT (2) — TBApPUHM MUHYIOrO

Mpeokammn cyvacHUX CrIOHIB y4YeHi BBaXkaloTb MaMOHTIB. Lli TBapuHu Gynu
AyXXe BUTpMBari, Manu KygnaTy OOBry LepcTb, sika gobpe 3axuwana ix Big
xonogy. 3piCT JOpOCoro MamoHTa cdaraB 4 meTpiB, a Maca — 8 TOHH. HuHi
B NPUPOAHNYMX My3€esiX MOXXHA 6aunTM PELLTKM Tina UMX KONIMCb NMOLLUMPEHNX
i Ha TepuTOpIi YKpaiHn TBApUH.

P-4 MepeBip cBOI 3HaHHSA
i

1. Ynm TBapuUHM Bigpi3HATLCS Big pocnuH? Lo Mk HUMK cninbHOro?

2. 3a JONOMOrO0 YOro TBapMHM OPIEHTYOTLCA Y HABKOSMULLHBOMY NPOCTOPI?

3. Posnoginu TBapuH, 306paxeHnx Ha MantoHky 133 Ha rpynu, Npo ki NLwocs
B Naparpadi.

4. Ha saki rpynu noginstoTe TBapuH? Cknagm po3noBigb Npo O4HY 3 rpyn TBapuH
3a nnaHoMm: 1) Ha3Ba rpynu TBapwH; 2) TBapUHU Li€i rpynu; 3) CnifbHi 03HaKK
TBaPWH Uil rpynu.
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¥% ) MonpauronTe B rpynax

Migrotynte MiHi-NnpoeKkT « TBapnHM MUHYNoro». [ng Lboro CKOpUCTanTecs iH-
dropmaLieto CTOPiHKM epyauTa siK 3pa3kom Onucy NpeaCcTaBHUKIB LIMX TBAPVIH.
3a pesynsratamu poboTun NiAroTynTe yCHE YM NMCbMOBE MOBILOMMEHHS.

QQB IPUBH

3azBuuaii, KOJM MH UYEMO CJIOBO «TPubO», TO YSABJSIEMO
3BUYHI IJA HAc rpubu, AKi mMu 30mpaeMo B Jrici um Ha JyIIi,
AK-OT: MAacCJIOKM, IIeUepUuIli uu OoleHbKM. BoHU MaroTh I1a-
MUHKY 1 HiI’KKY: caMe IX MU 3pi3aeMo U KJIaJeMO OO CBOTO
Komuka. IIpore manmHka i HisKKa — IIe Jullle HeBeJIMKa dac-
TUHA Trpubda, AKY Ha3UBAIOTh naodosum minom. BoHo ciyrye
o podMHOMKeHHs. OCHOBHE Tijlo mMux rpubiB 3HAXOAUTHCS
y I'PYHTI ¥ icHye He oauH pik. BoHO Mae BUIIA TOHKUX, OO0-
BI'UX HUTOK i HasMBAaeThCA 2PUbHUYEIO.

I'pubu KuByTH y I'PYHTI i Ha HIOT0 IMOBEPXHi, Y BOJi i Ha
JepeBUHi, Ha TOBEepPXHi 1 BcepeauHi pocauH i TBapuH. I'pu-
61 'KUBJIATHCA TOTOBUMH OPTaHIYHUMY PEeUYOBMHAMH. 1X BOHU
IIOTJINHAIOTH 3 *KUBUX ab00 MEPTBUX OPraHidmiB (HampuKJamn,
IIeHbKAa) yCielo mMOBEepXHEIo Tija.

* YoMy rpudu CTaAHOBJATH OKPEMY I'pPyny OpraHi3MiB

TpuBanuii yac yueHi He 3HaAJIMU, OO0 AKOI I'PYIU OpraHi3MiB
cainm BimHecTu rpubu. Amike mMogi0OHO 4O POCJIUH IPudM BeAYTh
MMPUKPIILJIEHU# CIoci0 KUTTA, MOIPO- geca
Te He MaTh xJjJopodiny. A momiOHO y
10 TBAPUH I'PUOU KUBJIATHCA I'OTOBU- LLIanqug_--""
MM OpTaHIUHUM pedyoBHMHaAMHU. ToMy Ll
BUpimuau ob6’egHATH IIi OpraxHisMu
B OKpeMY I'DYIy 3 Ha3BOIO 2pubu.

Hixkka —i M

Nnopose
Tino

- IcriBmi Ta orpyiini rpudn

MPUGHWLS {f ' l’ir
I'pubu, axi MU B3BUKIU OAUUTH e e al : L
B Jici UM Ha rajABUHI, HAIpUKIAL 6i- | o
Ju# rpud, HaJeXKaTh J0 UWANUHKO6UX e g
2pubie. Posriaus maaonok 136, i 3po- Man. 136. Bynosa N
3yMi€ll, 3BiKM B3sJjacs I Ha3Ba. LaN1HKOBOTO rpuba . N
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Man. 137. IcTiBHi WanuHkosi rpubu: Ginun rpmb (1), macnioku (2),
neyepuui (3), nMcnykn cnpaexHi (4), NigocnyHuk (5)

Cepen mianmHKOBUX IrpubiB 0arato Takmx, sSKi BJKHUBAIOTh
y Ixxy. e icmieni epubu (man. 137). IIpore icHyloThs rpubdu,
BKUBATU SIK1 He MOKHA B JKOJHOMY pasi, TOMY HIO IXHE TiJ0
MicTuTh Hebe3neuHi (OTPYyHHI) IJId KUTTA JIOAUHU PEYOBUHU.
Taki rpubu HazuBawTb ompyunumu (Maa. 138). Cmeprenb-
HO HeOe3meuHMMHU € OJrifja moramka, 4opTriB rpul, ripunuHui
rpub, 4yepBOHUH i TaHTEePHUI MYyXOMOPH.

Hepinko orpyiiHi rpubu Tak cxoKi Ha icTiBHIi, 110 iX Ba)K-
KO BimpisumTu. 3amam’saTrail 30JI0Te TPABUJIO — He 30upai
2pubie, axux He 3HAEW, i mux, wo pocmymbsb 06a6iw dopiz
i n06AU3Y 6eNUKUX POMUCIOBUX MiCM.

WawsS WY
Man. 138. OTpyWHi wanuHKoBi rpnbu: bniga noraxka (1),
naHTepHui (2) i YepBoHUI (3) Myxomopw



« Pi3HOMAaHITHICTH i 3HAYEeHHA TPUOiB

Y gici, mocanIii, Ha JyKax poc-
TYyTh He JIUIIIE MIaIMHKOBI rpudwu.
Tyr wmemxkae Oararo rpuoiB, AKi
oCeJIAI0ThCA y T'PYHTi, Ha BigMmep-
JuX pemiTkax opraHismis. JKus-
JIAYUCHh OPTaHiYHMMHU PEUYOBUHAMU,
BOHU CIIPUAIOTH 30€perKeHHI0 I0-
BKisliA Bij 3a0pyaHEeHHSA, a T'PYHT
30arauyoThb I'yMYyCOM.

Tobi, HameBHO, moBOAUJOCA Oa-
YuTU BKPpUTHUU nBiaao xii6. Ile
«poboTa» rpubiB, 30KpeMa MYyKopa
(man. 139). I'pubu, AKi yTBOPIOIOTH MOAIOHY IIBijb, 00’emHAIN
B I'pynly uyeinesux zpubis. Ocendrounch Ha MIPOAYKTAX Xapuy-
BaHHS, BOHU KUBJATHLCSA HUMH, IIIBUJAKO POCTYThH i POBMHOMKY-
I0ThbCcsA. Ueped AiAIbHICTD IpubiB MPOAYKTHU HCYIOTHCS, CTAIOTH
HEeICTIBHUMU.

Icayiors 2pubu-napa3umu. Bouu jwuire 3abuparmoTh Bif
POCJMHM IOXKUBHI OpPraHiuYHI peyoBMHU i AyiKe il IIKOAATD.
Hamnpukiaan, TpyToBUKH Ha cToBOypax naepeB (maJg. 140) a6o
CakKa, IO OCeJAEThCA Ha CYHNBITTAX KYyKypyasu (maj. 141)
Yy IIIIeHUII.

Oxkpemy rpyny rpubiB CTaHOBJIATL Opixcdici, AKi depes
MaJIi po3Mipu BayKKo moOauuTu 06e3 Mikpockoma (maJj. 142).

Man. 139. Mykop —
uBineBsun rpnd

i

Man. 140. NMapasnTuyHi rpubun-TpytoBukn Ha  Man. 141. Kykypyasa, BpaxeHa
cToBOYpi AepeBa CaXkoBUM rprbom
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Man. 142. Opixoxi: 1 — nig MikpoCcKonom, 2 — nekapcbKi ApiKOpKi

YupomoB:k CTOJITH JIOAWHA BUKOPUCTOBYE IX IIpM BUMOIKaHHI
xJ1iba, y nmuBoBapinHi. IlekapchbKi Apiskm:Ki mJomaioTh y TicTo,
1100 3pO0OUTU MOro ITyXKiIIIM.

Sk 6aummo, poJsib rpubiB y mpuponi ay:ke BakamBa. Cepen
HUX € TaKi, AKi mepeTBOPIOIOTH OPraHiuHi PEYOBUHU Bigmep-
JINX OpraHi3sMiB Ha HeopraHiuHi. 3aBAAKMN IILOMY I'PDYHT 30ara-
YyeThCS HEOOXiTHMMU [IJIA POCJUH HOKUBHUMU PEUYOBMHAMU.
Ilicoa pyiiHyBaHHsS rpuOHUIII OpraHiuHi peuyoBMHU B ii cKJami
TaKOK IePeTBOPIOIOTHLCS Ha IepPerHii.

I'pubamMu KMBIATHCA UMMAJIO MEIIKAHIIB Jicy, HAIPUKJIA
pisHOMAaHITHI KOMaxu, OiIKM, KabaHMU, nTaxu. Ta I JoguHA He
BiIMOBJISAETBCS BiJ MPUTOTYBAHHS CTPaB 3 IpubaMm.

% Miacymku

& [lo rpubiB HanexaTb opraHiamu, siki BegyTb MPUKPINIEHUA Cnocit XuTTs,
He MIiCTATb XNopodiny, a TOMY XMBMATbLCA FOTOBMMWU OpraHiYHUMUK pedo-
BUHaMW.

& Hainbinblu BiAOMI — LWANWHKOBI rpUbK, 3HaYHY YaCTUHY SKUX NI0AMHA BXUBAE
B KY.

& BapTto nam'staty, WO Cceped LanvHKOBMX TpuGIB € [nOyXKe OTPYMHI
i HABITb CMepTENbHO HeEOE3MEeYHI, AKLLO BXMBATH iX B iXKy.

& KpiM wwanuHkoBMX rpubiB, IiCHYIOTb TrpuUGKU-NapasuTn, LUBINeBi rpuby,
OPDKOXI.

& Posknagaroum peluTku BioMepnux pocnuH i TBapuH, rpubun NonoBHIOKTL 3a-
nacu HeopraHiYHUX PEeYOBUH I'PYHTY, SIKi HEOOXIAHI pocnuHaMm.
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CTopiHKka npupoaoaocnigHuKa

lMpakmuyHe 3aHssmms. Bu3HayeHHA Ha3B HaubinbLwWw nowmpeHux B YK-
paiHi pocnuH, rpubis, TBapuH 3a 4OMOMOrOK aTrnaciB-BM3Ha4YHUKIB

Mema 3aHssmmsi: po3B/BaTX HaBUYKN pOOOTK 3 aTrnacaMu-BU3HAYHUKAMU;
HaBYMTUCH BU3HAYaTU Ha3BM HaWBInNbLL NOWMPEHUX B YKpaiHi pOCMVH, rpu-
6iB, TBAPUH.

O6nadHaHHs1, Mamepianu: repbapHi 3pa3ku POCvH, 300paxeHHs (goTo-
rpadii, MarnoHK1) HaNNOLIMpPEHIWMX B YKpaiHi pocnuH, rpubis i TBapwH, aTt-
nacun-Bn3Ha4YHUKM POCIVH, TBapWH, rpubis.

3aedaHHs 1. Po3rnsHb 3anponoHoBaHi repbapHi 3pasku pocnuH, 3o0bpa-
XKEHHS1 pOCIMH, TBApWUH, rpmbiB. 3BepHM yBary Ha ixHo hopmy, 3abapBreHHs,
po3mipu.

3aedaHHs 2. BctaHOBM Ha3BW JOCiAXKYBaHMX OpraHi3amiB, KOPUCTYOUNCH
aTnacamMm-BU3HaYHUKaMMU.

3aedaHHs 3. 3anuwum Ha3BW BU3HAYEHNX POCIWH, rpUbIB | TBApUH. [isHan-
s, AKi 3 HUX € Y TBOI MiCLeBOCTI.

.

-

Y nikyBaHHi 6araTtb0x XBopob YacTo BUKOPUCTOBYIOTb aHTUBIOTMKK. Lie nikap-
CbKi MpenapaTu, SKi MPUrHiYyOTb PO3BUTOK XBOPOOOTBOPHMX BakTepin i rpm-
6iB. TpannseTbCs, WO nikapi Npu3Ha4varTb aHTMBIOTMKK Mig Yac 3acTyau,
TOX, MOXITMBO, TODI TEX 3HAMOMI Lii IiKW.

Mepwun aHTUBIOTUK, 3 AKMM MO3HANOMMAOCHA NOACTBO, ByB OTpUMaHWi
3 uBineBoro rpmba neHiuuny. Tomy nikv Ha3Banu NeHiumniHom. Y pokn Opyroi
CBITOBOI BiliHM BiH BPATYBaB XWUTTS TUCAYaM BiNCbKOBMX, SiKi 3axuwianu 6atb-
KiBLLMHY. 3a oTpuMaHi nepemorun B 60poTb0i 3 iHdeKUinHMMK XxBopobamu fto-
OVHW | TBApUH YYeHi pi3HMX KpaiH Ha3nBatoTb NEHILMAIH « PO3YMHOLO LBINfo»
i «<Koponem aHTUBIOTHKIBY.

CTopiHKa epyauTa

# > MepeBip CBOI 3HAHHSA

——

1. Ha3su o3Haku rpubis.

2. Aki rpynu rpubiB T1 3Haew?

3. HaBeaun npuknagm icTiBHUX rpmbiB. Yum HebGesneyHi oTpyiHi rpuoun?

4. AxxuTTa 6araTbox rpmbiB NoB’s1I3aHO 3 pocnMHamMmn?

5. 30upatoum rpubu, cnig akypaTHO 3pi3aTu NIIOAOBI Tifla, HaMarakyncb He
noLUKOAMTM rpubHULt0. Yomy cnig pobutn came Tak?

¥% ) MonpauronTe B rpynax

YuHi cnepedanucs wono rpmbis. OfHi WKonApi cTBEpOXKyBanu, WO B npu-
poai HeMae LWKignMBKX rpubiB, a iHLWI — Wo WKignMBMxX rpmbiB 6araTo i ix cnig
3HMLWYBaTW. A 9K BBaxaeTe BU? ?(’i‘{-ﬁ’
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Kpim pociun, TBapuH i rpubiB icHye Ie ogHAa rpyia opra-
Hi3MiB — 6axmepii. Yci ii npeACTaBHUKY MalOTh HAA3BUYANHO
MaJi po3MipH, TOXK IMOOAUMTHU 1X MOJKHA JIMIIIEe B MiKPOCKOII.
Tomy ix 1Ie Ha3WBalOTh MiKPOCKOIIYHMMU OpraHidamMaMu.
Bakrepii — HanigaBHiIi opramisMm Ha 3eMJri.

BakTepii memikawoTh BCIOAM — Y BOMl, I'PYHTi, PiBHUX Op-
raHismax, y IoBiTpi, AKUM AUXa€ JIIOAWHA, Ha PIBHUX IIPeJH-
MeTaX, V TiJIi pocauH, TBapuH, Joauuu. IlpeacraBHuKY OaK-
Tepil eqMHI cepel OopraHidaMiB, AK1 3JaTHI KUTU B rapsadyux
JIKepesiaxX 1 B JIbOJOBUKAX.

« XTO Taki 6aKTepii

o GaKTepiii HaJIeKaTh IIePEBaKHO OJHOKJIITUHHI oprauis-
MU PisHOI (hopMU, HATPUKJIAL KYJIACTi, TaINUYKOIONI0HI, CIIi-
paabHi Tomo (mas. 143). Big pociuH, TBapuH i rpubiB 6ak-
mepii BiipiBHAIOTbCA TUM, ITI0 IXHi KJIITUHU He malomb a0pa.

A BugHO 3 MasoHKA 143, y gedakux OaKTepiii € oguH UYu
KiJbKa MIKIYyTHUKIB. 3a JOIOMOTIOI0 HMX OaKTepii pyxarmoThcd.
Iamri GakTepii, AKi He MAaOTh MKTYTHKIB, IEePEeMIiIYIOTHCS
KOB3aHHAM a00 MepeHOCATLCA BiTpOM UM TeUisIMH BOJOMM Ha
3HaA4YHi BigcraHi.

OpnHi 6aKkTepil MOMKYThH KUBUTHUCS OPraHiYHNMU PEYOBUHA-
MU BigMepJinxX OopraHidMiB abo iXHiX YacTWH, HAIPUKJIAM Olla-
JUM JINCTSAM. Y HACJiJZOK IILOT'O I'PYHT 30arauyerbcs Heopra-
HIiYHIMUN PeYOBMHAMM, HEOOXIMHUMMU /A KUBJIEHHS POCJIMH.
Taka nianpHiCTE 6aKkmepill KOPUCHA IJIs YKUBOI IIPUPON.

Man. 143. PisHOMaHIiTHICTb chopm BakTepin
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IIpore GakTepii MOKyTh 3aBHaBaTu i mKoau. Hampukian,
BOHM MOXKYTH KUBUTHUCS IIPOAYKTAMU XapUyBaHHSI — M’ SCOM,
pubOoI0 TOIO, Uepes IO I[i IPOAYKTU HCYIOTHCH.

Cepen OakTepiii € i Taki, 10, MOLIOHO MO POCJIMH, YTBO-
PIOIOTHL OPraHiuHi PeYOBUHU 3 HEOPTAHIUHUX.

Ar i igmii opramismm, 6axkTepii JMXaOTh KMCHEM, X0oua ce-
pen HUX € U TaKi, AKUM [JId AUXaHHSI KMCeHb He IMOTPiOHMIA.

IloTpanuBinu y cupuATANBI yMOBH, OaKTepii gy:Ke IIBUI-
KO PO3MHOKYIOThCsA. Hampukianm, CKUCaHHA MOJIOKa — pe-
3yJIbTAT IIBUJIKOI'O PO3MHOKEHHs OaKTepiil, AKi B HbOTO IIO-
TPaIINJIN.

- fIka KopucTh Big 0aKTepii

Cepen OakTepiii € KOPHMCHI Ta INKigJAWBI OJda JIIOOWHU.
SIk 3asHauaJsiocA BuIlle, YacTWHA OaKTepiii pylHYe BimmepJi
pemiTku oprauidmiB. IIpu mbomMy I'PyHT IIOIIOBHIOETHCS HEOP-
raHIYHUMU PEeUYOBMHAMU, HOTPIOHWMMU AJIA POCIAWH. ICHYIOTH
0akTepii, AKi CTBOPIOIOTHL OpPraHiuHi peuoBmMHHU I'PYHTY. ToXK
3aBIAKMN OaKTepisaM Ha IJaHETI He HAKONUUYYIOTHCA PEMITKU
BigMepsimxX pocJIMH, TBapuH, rpmubiB, a r'pyHT 30arauyernbcs
HeOOXiTHUMU IJIsT POCJINH PEYOBHUHAMMU.

Y KUIIeYHUKY JIOAWHU JKUBYTh KOPHMCHiI OakTepii, aAKi
YTBOPIOIOTh HEOOXifmHiI BiTamMiHM i 3axuWINATh JIOAWUHY Bif
iHmIMxX OaxTepiii, AKi € mKigamBuMum Aad ii 3gopos’s. IcHy-
IOTh 0aKTepil, AKi IIepeTBOPIOIOTHL MOJIOKO Ha cMeTaHy, Kedip,
cup, JomoMaralTh Y BUTOTOBJIEHH1 MOT'ypTiB, JeAKUX COPTiB
TBepaoro cupy (Maj. 144). 3aroriBis cujaocy Ha KOPM TBapu-
HaM i KBaIlleHHS KaIlyCTU TeyK He 00XOoauUThes 0e3 OaKkTepiii.

AL e L?“
Man. 144. MNpoaykTn xapvyBaHHs, CTBOPEHI 3a y4acTio BakTepin
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* Yum mkinauBi 0aKTepii

Kpim nicyBanHsa IPOAYKTIB XapuyBaHHA, 0COOJIMBY HeOes3IIe-
Ky AJIA JIOJWHY CTaHOBJIATH XBOPOOOTBOPHI OaKkTepii, AKi crrpu-
YMHIOIOThL Pi3HI 3aXBOPIOBaHHA, HAIIPUKJAJA aHTiHY, ITHEBMO-
Hito. [luseHTepito Ta X0Jepy, AKi HA3UBaIOTh XBopobamMu OPy/I-
HUX PYK, TaKOK CIPHUUYMHIOITHL OakTepii. Tomy nam’amaii,
wo neped CnoOIUBAHHAM TxHi nompioHO 3a6i30u pemenbHO
mumu pyrku. Crex, 11100 3aBXK/AM YUCTUM OyB IOCY/I.

Cepen XxBOpPOOOTBOPHHX OakTepiii Oararo Takmux, AKi T'u-
HYTbh BiJi COHAYHUX IIPOMEHIB, He BUTPUMYIOTH KU ATiHHA.
To)X HpoBiTPIOBAaHHS IPUMIiIleHb, KUMN ATIiHHA peuel, AKU-
MM KOPHCTyBaJiacsd XBopa JIOAWHA, JOIOMOMKYTH 3MEHIITUTU
PUBUK MHOTPAIJIAHHS XBOPOOOTBOPHMX OAKTEpili B opraHism.
Bix xBopoi gogmHM 0aKTepil MOKYTh IOIIHNPIOBATHCH Uepes
ocoOucTi peui, mig yac KalIo i YXaHHA.

@ Mpwuragan 3 ocHOB 30pOB’s, 0 AKUX 3aI00LKHNX 3aX0-
IiB Tpeba BmaTucsd, 100 3aXUCTUTH cebe i HABKOJUIIMHIX Bif
IIOIIIMPEHHSA XBOPOOOTBOPHUX MiKpPOOpPraHi3MiB.

{@. Migcymku

& [lo GakTepiii HanexaTb NepeBaXHO OAHOKMITUHHI OpraHi3amMu pisHOT dhopMMu.

& BakTepil MelLKaloTb BClogy — y BoAj, FPYHTI, Pi3HMX opraHiamax, y noBiTpi, Ha
Pi3HUX NpegmeTax.

& Cepepn 6akTepilt € KOPUCHI Ta LLKIANMBI ANA NIOANHN.

CTopiHKka npupoaoaocnigHuKa

lNpakmuyHe 3aHsTMmsi. O3HaNOMIIEHHSA1 3 HaUMOLUPEHIWMUMNU N OTPYK-
HUMMU pocrIMHaMu, rpuéamu i TBapMHaAMK CBOET MiCcLLeBOCTi

Mema: o3HanomuTnca 3 NpeacTaBHUKaMy POCIUH, rpubiB i TBapWH, Hanno-
LUMPEHILIMMW Y CBOIN MiCLLeBOCTI Ta OTPYNHUMMU.

O6nadHaHHs1, Mamepianu: repbapHi 3pa3kyM POCInuH, Konekuii Ta onygana
TBapPWH, Mynsxi rpubis, 306paxkeHHs (boTorpadii, MantoHKK) HaMoLWNpPEHi-
LUNX N OTPYWHNX POCHVH, rpmbiB | TBApMH CBOEI MicLeBOCTi (amB. [logaTkn).
3aedaHHs 1. Po3rnsHb 3anponoHoBaHi BYMTENEM 300paxKeHHst Yn repbap-
Hi 3pa3ky pOCNWH, NpodnTan ixHi Ha3swu. [isHalnca, Ae BOHWM 3pocTatoTb (Ha
nicoBin ransiBUHI Y Ha Bepesi Bogonmu, 3aTiHEHMX MiCLSIX Y OoOpe OCBIT-
neHnx). Yn € cepeq UMX POCIIMH OTPYRHI?

3aedaHHs 2. Cepep BuaaHux 306paxeHb i Mynsxis rpubis 3Hanam iCTiBHI
Ta OTPYWHI, NpoYnTan ixHi Ha3BW. 3BepPHU yBary Ha Korip Lwanku, oopmy nno-
A0BOro Tina umx rpubie. [isHancs npo Micusi IXHbOro 3pOCTaHHS.
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3aedaHHsa 3. Po3rnsHb BuaaHi BUMTENEM KOMEKLii, onyaana, 300paKeHHs
TBapPWH i NpounTan ixHi Ha3su. OnuLKn OgHYy 3 TBApWH CBOET MicLieBOCTi. [ns
LbOro 3asHay, sik Ha3MBaeTbCsl TBApMHa, A€ BOHA MELLUKAE, SKOro Kosibopy
NOKPUBM TiNa, YNM XNBUTBCS.

3aedaHHs 4. 3anvwy Ha3BM HANMOLUMPEHILINX | OTPYNHUX POCIVH, rprnbiB
i TBAPWUH CBOET MiCLLEBOCTiI.

3pob6u eucHoeku, daewu 8idnoeidi Ha 3aNUMaHHA:

Aki pocnuHM, rpubu i TBapMHU HaMNOLLMPEHILLi y TBOIN MiCLEBOCTI, a AKi —
OTPYWMHI? 3anam’aTan ixHi Ha3BW i 30BHILUHIN BUMMAL. SAK cnig NoBOAUTUCS
y npupogai, wob He 3aBAaTu LLIKOAWM pOCnMHaM, TBapuHaMm, rpubam i He no-
CcTpaxaaTtu Big OTPYMHMX OpraHi3miB, siKi MELUKaloTb Y TBOIN MiCLEBOCTI?

g

\l«-‘"‘
Ha kopeHsix Aesiknx pocnuH, Hanpuknaz KOHIOLWMHK | Topoxy, MOXHa noba-
UMTM HeBenuuki BynbBoYKM. IX yTBOPIOKTL 0coBrnMBI BakTepii, ski OPYXHO
CMIBICHYIOTb 3 POCMNHOK YNPOJOBX 11 XXUTTA. Hackinbkn KopucHa Taka TicHa
«apyx6a» Mix pocnuHamm Ta GakTepiamn? BusasnseTbcs, BOHa B3aEMOBU-
rigHa. Bynb6o4ykoBi 6akTepii 3aaTHI nepeTBOpOBaTU a30T MOBITPS HAa CMOMYKM
HiTporeHy, siki HeobXigHiI pocnuHi Anga yTBopeHHs Ginkis. Tox 6akTepii gono-
MaralTb POCINHAM Yy iXHbOMY XMBMEHHi. PocnnHa X nocrtadae Gaktepism
NOXWBHI OpraHivyHi pe4oBUHMU.

CTopiHKa epyauTa

<> [epeBip CBOI 3HAHHA

—
1. Aki opraHiamun HanexaTtb Ao 6akTepin? [le BOHN MeLlKaTb?
2. Onuwmn o3Haku HGakTepin.
3. Yum xunBnsatbesa Gaktepii?
4. Yomy BakTepin Ha3nBalTb CaHiTapaMu nnaHeTn?
5. Axnx npaBun cnig 4OTpUMyBaTUCH, Wob He 3aHedyxaTu Ha XBopoby, cnpu-
YMHEHY XBOPOOOTBOPHUMU BakTepiamn?

¥

- ~ R

% [JonoMoXyTb Aopochi

4% KA
3 popatkoBux mxepen (OOBIAHMKIB, XpecTomartin, IHTepHeT-pecypciB) gi-
3Hawcsa Binblle Npo 3Ha4YyeHHs1 6akTepin i 3anoBHU Tabnuuto «Ponb 6akTepin
Y KuUTTi ntoguHny . OgepkaHoto iHopmauieto NoAINucs 3 4OPOCHMMN YrieHa-
MW TBOET POAVHN.

KopucHi 6akTtepii LLkignuei 6akTtepii
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§40. YMOBU KUTTH HA TIJIAHETI 3EMJIS.
BIIJIUB HA OPTAHI3MH YNHHUKIB
HEKUBOI IPUPOIN

Cepen mnaner COHAYHOI cCTeMH TLIBKYM 3eMJIA HaceJIeHa op-
ranismamu. Yomy 1me moxkamBo? Tomy 1o Ha HaMIii IIaHeTi
chopmyBasCsa BCi yMOBU, HeOOXiAHI AJsA icHyBaHHA KUTTA. Lle
HasIBHICTh BOAM, IOBiTPs, JOCTATHLOI KiJIBKOCTL CBiTJ/IA i TeIwLa.

Posrnsaemo, 1110 BILIMHYJIO HAa BUHUKHEHHA HAa3BaHUX
YMOB caMe Ha Hamrii maaxeti. IK Bimomo, 3eMJisa BigmajeHa
Bim Coumga Ha 150 minbiioHiIB KimomeTpiB. Taka BigcTanb Bu-
sABUJIACsS NPUIATHOIO OJIs TOrO, IO0 Ha HAIIii IaaHeTi 0yJio
JOCTAaTHBO BOJY B PIAKOMY arperaTHOMYy CTaHi. YUeHi BBaKa-
I0Th, 1[0 AKOM HAaIlla IJIaHeTa IIepedyBaja Ha KiJbKa MiJIbIO-
HiB KimomeTtpiB Oam:kue no CoHIsA, TO Boja ImmepeTBopuaacsa 0
Ha mapy. A axk6um Ha 10—15 MigbiioHIB KijlomeTpiB masi, To
3eMJiss BKpuJacsa 60 JbOI0OM.

CsiTJa0 i Temno, HeoOXimHI AIA icHYyBaHHS opraHismis, 3eM-
as orpumye Big Conrg. IloBiTpaua o600J0HKA HAIOL ILJIAHETH
MiCTHUTL KHCEHb, HEOOXiTHUN MJa AUXaHHSA, i BYTJIEKMCJINIA
ras, AKUH moTpioHM pocauHaMm. TaKkoK moBiTpAHA 000J0HKA
SeMJuri HaAiMHO 3axXUITa€ HAMIy ILJIAHETY BiJ IeperpiBaHHA U
OXOJIOIKEHHS.

Y pisHuUX KyTOuKaxX HAIIOl NJaHEeTU YMOBU iCHYBaHHSA
IysKe BigpisdHAOTHCA. ToMy BCi OpraHisMu MyCATh IPUCTOCO-
BYBaTHUCSA IO TAKOTO PidHOMAaHITTA i o0MpaTu IJsd CBOTO iCHY-
BaHHA HAUOIJIBII COPUATIANBL YyMOBU. AJl’Ke caMe 3a CIPUAT-
JUBUX YMOB OpraHizMm moOpe pPOCTyTh, PO3BUBAIOTHLCS, PO3-
MHOKYIOThCA.

- [llo Take cepemoBUIIe SKUTTS

Yce, 1110 oTOUYE opraHism (pisHOMaHITHI Tija i sBUINA IPU-
ponu) i BOJMBae Ha HbOT'O, HA3UBAIOTH cepedosuujem iHum-
ma (abo cepedosuuiem icHy8anHs). ¥ HbOMY HasABHiI BCi yMmo-
BU, HeOOXimHi opraumismy aada :xuttda (mau. 145). Hanpukaan,
pubu i iHIII BOAAHI TBAapMHU MEUIKAIOTh Y 600HOMY CEPeNo-
Bumii. I[omoBi uepB’sIKM, KPOTH IIPUCTOCYBAJHUCA KUTHU B
rpynmoeomy cepepoBuilii. A nraxu, naByKuU, KOMaxu, poc-



Man. 145. HazemHo-nogitpsiHe (1), BogHe (2)
" rpyHToBe (3) cepenoBuLLa XUTTS Ha 3emni

JUHU CYXOJOJIy U Ie O0araTo iHIIMX OPraHisMiB MEIIKaOTh
y Ha3emHo-nogimpanomy cepeposuini. [lokiganHinie mpo i
cepenoBUINA KUTTA TU Ai3HAEIICA 3 HACTYHHUX mnaparpadis.

Ha opranismu BOJHOTO, I'PYHTOBOTO 11 Ha3€MHO-IIOBITPAHO-
IO CepefoBUIl BILIMBAIOTH Pi3HI YMOBU, AK1 Ha3WBAIOTh YUH-
HUKamu cepedosuuia. Ix mMosxHa momisuTy Ha mBi rpynu. Ile
YUHHUKU HeXUu8oi npupodu — 6oda, memnepamypa, noéimps,
ceimno. ICHYIOTh TaKOMX 1 YUHHUKU XMUuB0i npupodu, TOOTO
BILJIUB OJHUX OpPraHi3MiB Ha iHMII.

OKpeMy Ipyny UMHHUKIB CTAHOBJIATH PisHI 8n.ausu Odianb-
Hocmi n00uHU HaA OpraHidaMm (MUCJIMUBCTBO i pubabCTBO, 03€-
JIEHEHHsI MiCT, BUCYIITyBaHHsA 00JIiT, BUpyOyBaHHS JIicCiB).

Poarnanemo, siKe 3HaUeHHA AJA OpPraHidMiB MalOTh YUMHHU-
KU HEXXUBOIL IPUPOIH.

Booda BeobximHa BciMm opraHismam. BoHa BXOAUTH OO CKJa-
Iy KOYKHOI KJITMHM, B OpraHiaMax BOHA PO3UMHSAE IIOKUBHI
PEeUYOBMHH i TPAHCIOPTYE iX MO BCixX opraHiB. A maa 6araTbox
OpraHisMiB BoJa — CEPEIOBUIIE KUTTH.

Tenno € Ba)XKIUBUM YUHHUKOM IOIIMPEHHA OpPraHi3MiB Ha
3emii. Ha mosrocax miaameTwH, e TeIllJia MaJio i MaHYIOTh HU3bKI

4
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TEMIIEPATyPHU, KUBUX ICTOT MalKe HeMae. 3 HaOIMIKEHHAM
JI0 eKBaTopa TeMmIlepaTypa IIiJIBUIIYETHCA 1 KiJbKICTh KUBUX
icToT 3pocTae.

Ilosimps € pxepesoM KUCHIO, HEOOXiTHOTO JyId [UXaHHA Oa-
raThbOX OpPraHisdMiB, a TaKOK BYIJIEKKCJIOTO r'asy, *KUTTEBO BaK-
JIUBOTO NI pocauH. [[yisg icHyBaHHA POCJUH, TBApUH 1 JIIOAWHU
BaYKJIMBO, ITII00 IOBIiTpPsA OyJIO UMCTUM, TOOTO HE MiCTHUJIO pPedo-
BUH, NIKiIJINBUX IJIS 3JJ0POB’s. ¥ BEJIMKUX MicTax, IIOOJIM3y aB-
TOMAaricTpaei, JesdKNX 3aBOAIB i (paOpUK y CKJIaIi IIOBITPs Mic-
TATHbCA IMIKimIuBi peyoBmHU. X HaIXOM KEeHHS B OpraHisM 37aT-
He COPUYMHUTH HeOe3MeuHi XBOpoOu JIOAUHM, TBAPUH i POCJIMH.

Céimno 1moTpiOHe OJIA YTBOPEHHS 3€JIeHUMM POCJINHAMU
OpraHiuyHMX pedyoBUH. A 0e3 HUX, AK BiJoMO, iCHyBaHHSA 0iJb-
IITOCTi OopraHiamiB HaImoil mjaaHeTu Oysao 6 HemMoOKJaumBuUM. IIpo
Te, AK CBITJIO BILJIMBA€E HA PiCT POCJIMH, TH B)Ke 3HAEMI 3 JOCJIi-
Iy, HaBeJeHOI'0 Ha CTOPiHIII HNPUPOAOMOCJIiTHMKA B Ilaparpa-
¢i 2 (muB. cTop. 11). BaratboM TBapuHaM i JIOAWHI CBITJIO MIO-
momMarae Kpailie Opi€HTyBaTHCS B CEPedOBUIIL KUTTs, 30KpeMa
PO3PiIBHATU IPEeaMETH.

CBiTsI0O — Ba'KJAMBUN UYMHHUK HEXXMBOI IIPUPOAM, ajie Pis-
HUM OpraHiamam moTpiOHa HeogHaKoBa Horo KijgbKicTb. Tak,
ONHi POCJIMHU pPOCTYThH Ha HOo6Gpe OCBiT/IIOBaHii Tepmropii. Ix
Ha3uBaWTh cgimaonwonumu. Ile cocHa, COHANIHUK, IIIIEHU-
a Ta iHmi. IcHyoTh pocaImHU, SK1 3pOCTalOTh TiJIBKU B 3a-
TiHeHUX MicIfaX, ae cBiTyiia Hebararo. Ile miHvo1100HI POCTUHYI

Man. 146. TiHbonto6Hi (1, 2) i TiHbOBUTPMBAN

(3, 4) pocnuHu:
KonuTHSK (1), BOpoHAYe oKo (2), koHBania (3), 6y3ok (4)



Man. 147. Jlncoxsict (1) i marHonis (2) — cBiTnonto6Hi pocnunHM

(man. 146, 1). [lo rpynu miHbo8umpuéaaux POCINH HaJIexXaTh
Ti, AKi 100pe PO3BUBAIOTHCA i 3a ACKPABOT'O OCBITJIEHHSA, i B 3a-
TiHKy (MaJj. 146, 2).

HaiiBupasHimiuM TIPUCTOCYBAaHHAM POCJUH OO0 Pi3HOTO
OCBITJIEHHSA € pPO3Mipu JuCTKa. Y TiHEJI0OHOr0O KOIUTHSKA
(mag. 146, 1), axuii pocTe B 3aTiHeHUX AiIAHKAX JIiCy, JTUCTKU
BeJINKi, 1100 BJIOBJIIOBATHM OiJibllle cBiTiia. JIMCTKM CBITJIONIO00-
HUX POCJUH apioHimnr (maJsa. 147, 1), a OmMcKyYa IOBEPXHS Je-
AKUX 3 HUX (MaJja. 147, 2) Bimirpae poJib n3epkaJjia — BigOuBae
COHAYHI ITPOMEHI.

 IloBiTpA B SKUTTiI OpraHi3amMiB

Sk BimoMoO, y IOBITPi MicTHUTHCA KHCEeHb, HEOOXiTZHMI opra-
HidMaM [Jd mpoIlieciB oOMiHy peuoBuH i eHeprii. I opranizmm
IIPUCTOCYBaJINCA OO0 3abesredyeHHs cebe KUCHEM 3 IOBiTpA.
Hampukian, B opraHisM pOCJIUHM BiH HOTpAILJISE dyepeld cIie-
I[iaJbHI OTBOPU B JIUCTKAX, 4 B OPTaHi3M TBAapUHU — 3aBAAKU
piBHOMAaHITHUM OopraHaM AUXaHHA.

Y ckiaani moBITPA € TAaKOMK BYTIJIEKUCJAUN ras, KU He-
00XimZHUH pocJMHAM [AJIs YTBOPEHHS OPTaHiYHUX PEYOBUH.
A ot 6GaraTboM TBapMHAM i JIOAMHI HOro IigBUINEHUNA BMiCT
y HOBITPi IIKiAJAUBUM. ¥ JIoAel IMOripIyeThbcA CAMOIIOUYTTH,
MOJK€e CTaTHCs 3allaMOPOYEHHHA.

IloBiTpa 3abesmeuye pos3ceseHHA pocauH i TBapuH. Tax,
3 BiTpOM IIlepeHOCAThCSA Ha PisHI BifgcTaHi HaciHHA i mIomuM.
s 11bOTO BOHM MAaIOTh Pi3HOMAHITHI IPUCTOCYBAaHHA, AK-OT
MmapanryTUKY B HACiHHI Kynb0aOu, KpUJIaTKU B IJIOAAX KJe-
Ha. IIpoTe cuybHUI BiTep MOKe 3aBAATU IMIKOAU OpraHiamam,
HaIpHUKJAJ 3JaMaTH POCIMHY ab0 BHUpPBaATH i1 3 KOpeHeM. 3a-

NOoOirTH bOMY AOIIOMAraloTh MiITHUN CTOBOYD y JepeB, THYUKi
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TiJIKM B KYIIiB, po3BuHeHU# KopiHb. Ha 3emui € TepuTopii,
e TOCTifiHO AMYThH CUJBbHI BiTpu. ToMy pOCJIMHUN X TEpPHU-
TOPifi HEBUCOKi ab0 MamTh MOAYIIKOIOAIOHY (opmy. Boum
HiOM IPUTHCHEHi OO IOBEePXHi, IO JoImoMarae iM BUTPHUMYBa-
TU 110 BiTPY.

& Ha nnaHeti 3emns cdopmyBanucs Bci HeoOXioHi YyMOBM Ansi iCHYBaHHS
XUTTS: HasiBHICTb BOAM, MOBITPSA, 4OCTATHBO CBiTNa i Tenna.

& CepefoBULLEM XUTTS Ha3uBalOTb BCE, LLO OTOYYe opraHiam. Po3pi3HsoTb
Ha3eMHO-NOBITPAHE, BOAHE i 'PYHTOBE cepefoBULLIE XKUTTS.

& YMmoBYM cepenoBuLla, SiKi BNMBAOTb HA OpraHiaMu, — Lie YMHHUKK cepeno-
BULLA. PO3PI3HATb YMHHUKN HEXUBOI MPUPOAM | YAHHUKN XUBOT MPUPOAMW.

@ [lo 4/HHVKIB HEXMBOI NPUPOAM HanexaTb CBiTNo, Boda, Temneparypa,
MOBITPS | MOXMBHI PEYOBUHW.

& OpraHiaMuM MatoTb NEBHi MPUCTOCYBaHHS [0 BMMBY PI3HOMO OCBITIEHHS,
i BUKOPUCTaHHS NOBITPA.

CTopiHKka npupoagoaocnigHuka

HocnidHuybkull npakmukyMm. Bnnue Temnepatypu, cBiTna i Bonorocri
Ha NPOpPOCTaHHA HaCiHHA.

To6i 3HagoONATLCA: HACIHHA KBACONI i NLWEHWLi, YOTUPW Tapinku, Barta, knan-
TUKU TKaHWHK, BoAA.

Ais 1.Toknaan y ABi Tapifiku Ha 3BONOXEHY BaTy MO M'ATb HACIHWH KBaconi
M NWeHNLi Ta HaKPUIN KNanTMKOM 3BOMNOXeHOT TkaHnHW. OgHy Tapinky 3anuvi
Ha cToni, iHWYy nocTae y xonogHe Micue (norpid, XonoaunbHK).

Aisa 2. Taky camy KinbKiCTb HaCiHHSA NOKMagmn Ha OBi iHLLI Tapinku, He BUCTU-
naoum ix Bator. Y nepLlin HaciHHA 3anuil CyxuMm, y ApYrill MOBHICTIO 3anui
noro Bogoto. OOMABI Tapinkm 3anuil Ha cToni.

YNpoaoBX YOTUPbOX-MATU OHIB CMOCTepiran 3a HaciHHAM B YCiX Tapinkax
i 3anucyin y KaneHgap crocTepexeHb.

FAki ymOBU (HarpiBaHHs1, OCBITNEHHSI, 3BOMNIOXEHHSA) € HanKpaLmMmmn Ans npo-
POCTaHHA HaCIHHA?

#> MMepeBip cBOi 3HAHHS

——

1. Aki yMOBM XUTTA Ha nnaHeTi 3emna?
2. llo HasuBalTb YMHHMKaAMK cepenoBua?
3. HasBuM YMHHMKM HEXMBOT Npupoaun. SAK BOHU BNNMBAKOTb HA OpraHiamMmn?
4. Sk poCnMHW NPUCTOCOBYOTLCS 4O Pi3HOIO OCBITNIEHHA ?
5%. Mamxe nicns KOXHOro ypoKy BYMTESb NPOBITPIOE LLKIMBHUIA Knac, Yy 9KoMy
TpMBano 3aHATTs. YoMy Lwopasy HeobxigHO NPoBITPIOBATM NPUMILLIEHHA?




S

- BOJA I TEILJIO B JKUTTI OPTAHISMIB.
INEPIOAWUYHI SMIHU YMOB CEPEJOBHIIIA

Pocaunan, TBapunu, rpubu, pisHOMaHITHI MiKpoopraHiamu
He MOXKYTh icHyBaTu 06e3 Bomu. IIpoTe B pPisHHMX KyTOUKax
HaIlol IJIaHeTU KIJBbKIiCTh KUTTEBO HEOOXinHOI Boau HeomoHA-
KOBA.

MemnikaHIl TOCYILJIUBUX TEePUTOPiNl IIJaHETU KUBYTh
B YMOBaX HeJOCTAaTHHOI KiJIBKOCTiI Boagu. A MeIIKaHIIi 3a00J10-
YeHUX MiCIleBOCTell, HaBIaKu, IIOCTiiiHO ITepedyBaloTh B YMO-
BaxX HaJAMipHOTO 3BOJIOKeHHs. ToMy BCi opraniamMu Ha 3eMHil
KYJIi MyCATHh IPUCTOCOBYBAaTHUCA 0 iICHYBaHHS B PiBHUX yMO-
BaX 3BOJIOJKEHHI.

Hanpuksiazn, pocJauHN MO-PisHOMY IIPHCTOCOBYIOTHCA IO 3POC-
TaHHSA B YMOBaX HEIOCTATHBOI'O 3BOJIOKEHHsA. OTHUM pPOCITHAM
(man. 148, 1) momomarae BM:KWBATH JOBIHM KOPiHb, IO IIPO-
HIUKAa€ Ha 3HAUHI INIMOMHM, AiCTAal0UM BOAY 3 INIMOOKUX IMapiB
rpyaTy. Kopiab iHmmx pocaun (Maa. 148, 2) posrany:KyeTbCcsa
V BEPXHIiX IIapax I'PYHTY, II[00 BOMpaTH AKHAOiJIbIIIe BOJOTH

Man. 148. lNpucTtocyBaHHS POCNUH A0 HEAOCTATHLOIO 3BOSTIOXKEHHSA: 1 — AOBrUN
KOpiHb; 2 — po3ranyeHun KopiHb; 3 — M’ACUCTI NMUCTKK; 4 — M'AICUCTE CTEONO; %
5 — NUCTKN y BUrMSAI KONHOYOK
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micaa gomry. € pocamHH, AKi 3amacaioTh BOAY B M’ SACHUCTHX
auctkax (mana. 148, 3) i crebaax.

Pocniuam, KpiM TOrOo, MalwTh Pi3HI NPUCTOCYBAHHA IJIA
3MEHIITeHHs BTPaTH BOJM MiJ yac BUIIapoByBaHHs. Hampukaan,
JIUCTKY KOBUWJIU 1 TUITYAKa BY3bKi I IIIOPCTKi, Y KAaKTyCiB BOHU
mepeTBOPUIINCA Ha Kooukuy (man. 148, 5). OmymmnenHi jiucTrkm
MIOJIMHY TePeInKOIKaloTh HAIMipHOMY BUIIapOBYBaHHIO.

Y TBapuH, SKi MeIIKAaOTh y IIOCYIIJIUBUX MiCII€eBOCTAX,
€ PisHi mpucTOCYBAaHHSA M0 MiATPHUMAaHHS HEOOXiJHOTO BMiCTy
BOJAM B OpPraHiaMi Ta eKOHOMHOTrO ii BuTpauaHusa. Tak, BepO-
JIIOJT MOKe He CIIOXKMBATHU BOAY TPUBAJIUI yac, 00 II’e oapasy
BeJIUKY 11 KifmbKicTh (3a JiiueHi XBUJIMHU BiH 3[aTeH BUIIUTHU
nouan 100 s Boxu). A 1ie BiH oJlep:Ky€ BOAY B pPe3yJIbTaTi Xi-
MiUHHX peakIliii, AKi BimOyBaOThCS i3 KUPOM, HAKOIIUUECHITM
y ropb6ax. XoBpaxu OTPUMYIOTh BOIY, CIIO}KMBAIOUN COKOBUTI
YyacTUHU pocsinH. KomMaxm yTpuMyIOTh BOJIOTY B OpraHismi 3a
JOIIOMOT'OI0 OCOOJIMBUX IIOKPHUBIB Tija.

Tenso — HeoOximHa ymoBa icHyBaHHA opraxisamiB. Koim
TeMIepaTrypa IOBiTps 30iJbIIyeTbCA, JUCTKU OiJibIlle BUIIA-
POBYIOTH BOAM. 3aBAAKU IIbOMY 3HIKYETBHCA TeMIlepaTypa
Tijla POCJIIUHMA.

Hedari mpucTtocyBaHHS TBapUH OO0 BUCOKUX TeMIIepaTyp
1001 Bigmomi. Ilpuragaii, SK CI€KOTHOTO JIITHBOTO JHS COOAKM
BHCOBYIOTH S3MKa. 3 HOT0 IIOBePXHiI BHIIapPOBYETLCA BOJIOTA
1 me cupuse OXOJIOAMKEHHIO Tijla TBapuH. ¥ JIOAUHU IIeperpi-
BaHHIO Tija 3amo0irae BUAiJIeHHS IIOTY.

3Bipi i nTaxm 30epiraroTh TEIJIO 3a AOIOMOT0IO I'YCTOl ITIep-
cTi um mip’sa. TBapuHU, AKi KUBYTh Y XOJOAHUX OKEAHIUHUX
Bojmax abo B MiCIIeBOCTi 3 MysKe HM3bKOIO TEMIepaTypolo II0-
BiTpsa (HaAmmpuKJIag, KUTU, TIOJEHi, MOP:Ki, 0ii Begmemi), ma-
IOTh YMMaJi 3amnacu mignrkipHoro xKupy (maa. 149).

SIKIIMo meHHa TeMIlepaTypa HOBiTPA Ay Ke BUCOKAa, OLJIBIIiCTh
TBapUH XOBAETHCS Y HOpU ab0 3apuBaeThcA B micok. Ile pisHO-
MaHITHI MaByKU, AIiPKU, TYIIKAHIYUKK. A KOJIX TeMIlepaTypa
MOBiTPA 3HUIKYETHCS, BOHU BUXOAATH HA IOJIOBaHHsA. Taka
MOBeJiHKA IIUX TBAPUH 3yMOBJIEHA 3MiHOIO TeMIIEpPATypPU.



3 pyxom Hamoi miameT HaBKoJ0 COHISI i HABKOJO CBOEI
oci moB’sA3aHi Taki ABUINA IPUPOAU, AK 3MIiHU IIip POKY i
yepryBaHHA AHA 1 Houi. BoHUM CynpoBOAKYyIOTHCA 3MiHaMu
yMOB cepenoBuiiia. Hanpukiazn, y3suMKy TeMIlepaTypa IIOBi-
TpA 3HUIKYETHCA, a BJITKY BOHA MOCUTH BUCOKA; KiJBbKiCTh
cBiTJIa BIeHb 3HA4YHO OiJjibIlia, HidK yHoui. Taki aminm mosTo-
PIOIOThCS Uepes MeBHI IpoMiKKu uacy (OAUH PiK, OOWH JIEeHb),
sIKi Has3mBaIOTh nepiodamu. Tomy 3MiHU y Tpupozai, OB’ A3aHi
i3 muMu nepiomamMu, Ha3UBAIOTH NEPIOOULHUMU.

KinbkicTh cBiTsia cBiTJIOl i TeMHOI mopm moO0u pisHA, TOXK
3MiHA OHS 1 HOYl TaKOK BILJIMBA€ Ha IIOBEAIHKY KMBUX ic-
tor. Tak, € pocaumHHN, AKI Ha HIU CTYJSIOTH JUCTKH (KBa-
CEeHUIISI) UM TeJIIOCTKU KBiTOK (KyinnbOaba). Imimi, maBmakwm,
PO3KpPUBAIOTh KBITKM caMe BHOUYi, HaIIPpUKJIaJ MaTiojia, KOJIU
BUJIITAIOTh HiUHI MeTeJINKU.

BinbImicTs TBapMH aKTHBHI BAEHL 1 BiAIIOYMBAIOTH YHOUI.
Hanpukaazn, scTpy0 i COKiJl akTHBHO IITYKAIOTh 34001MY yIE€Hb, =
KoJIu cBiTs1a moctaTHbO. CoBa i KakaH moOpe 6auaThb y TeMPSBi, 4“34"
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TOK IIOJIIOIOTH YHOUi. AKTUBHICTb TBAPWH ITYCTEJIi BHOYI I Bij-
OYMHOK Y 3aTiHEHMX MIiCIISX CIEeKOTHOI JHUHU — IIe IPUCTO-
CYBaHHSA 10 IIEPIOAUYHUX 3MiH TeMHOepaTypu i BOJIOTHU.

Ilns :xuBoi mpupoau YKpaiHm oco0srBe 3HAUYEHHA MAalOTh
Ce30HHI 3MiHU, MOB’si3aHi 3i 3mMiHamMm mip poky. OcobamBO
BaXXKKUM IIePiogoM JJIsT POCJHH i TBApUH € 3MMOB1 XOJIOAN.

s pocauH i TBapUH YKpalHU OCiHBb — Ile Iepiod, KoJau
BOHU aKTHUBHO TOTYIOTHCS OO HECIPUATJINUBUX YMOB 3UMHU.
I)xax sHOCHTBL IO HOpH CyXe JIMCTA i M’AKUI JiCOBUIl MOX.
Tak BiH rorye co0i raisgo maasa sauMmiBiai. Biaka podouTs 3amacu
ki B gymjiax, KOpi JepeB, HaBiTh BUPUBA€ B I'PYHTI AMKMH.
Y raki «komipumHM» OiJIKa IPUHOCUTH I'OPiXm, JKOJYOi, I'PU-
01, pisHOMAaHiTHE HaCiHHS, 3aCyIIeHHX KoMaXxX. ¥ 0araTbox
TBApUH (JIUCHUIIi, BOBKA Ta iHINNX) I'yCTillIa€ XyTPO, a B 3aUIA
0ijioro BOHO IIe ¥ 3MiHIOE KoJaip (maja. 150).

dAx BimoMo, BOCeHHU OeHBb KOPOTHINH, HixK yIiTKy. Ckopo-
YeHHSA JTOBXKUHU CBiTJIOBOTO JHA CJIYI'y€ POCIMHAM CUTHAJIOM:
caig ckumatu guctku. Ile aBuUIle Ha3MBAOTHL AUCMONAIOM.
AKOu aucTaHi gJepeBa He CKUOAJNU JUCTKM, BOHU O 3arMHYJIN
BiJT HeIOCTATHBOI KiJIBKOCTI BoJioTH. A:Ke B3UMKY POCJIHHA
He MOKe BOMpaTu BOJIOTY 3 IIPOMEP3JIOT0o I'PYHTY, a JUCTKU
IIPOIOBKYBaJiu O il BUIIapOBYyBaTMH.

Orike, JuCTOIIa] — IPUCTOCYBAHHS POCJIUHU O 3MEHIIIEeH-
HS BUIIAPOBYBAaHHSA BOAM B3UMKY. oMy K HeMAae€ JIMCTOIIALY
Y XBOMHMX POCJWH COCHU i anuHu? BusasBiasgerbcs, ixHi auc-
TOUYKU MAaIOTh AYyK€ MaJIeHbKY IOBEPXHIO, BKPUTIL II1JIbHOIO

Man. 150. TBapuHu roTytoTbCs 40 3UMU



mIKipouKoio i mapom BocKy. Ile 3axuiiiae xXBOWHI pOCIUHU
Bil HaAMipHOTO BUIIapPOBYBaHHA.

BsuMKy mepeBo He pocTe, HEe YTBOPIOE IIOKUBHI PEUOBUHU,
He niBiTe. BoHOo HiOU 3acmHae. Takuii cTaH POCIMH HA3UBAIOTH
CMmaHoMm 3uM0B8020 CTLOKON).

IlepexxuTu rosOmHY 3uMy OypoMYy BeaMemI0 HIOIIOMAarae
cILIAYKa. ¥ el yac BiH He pyXaeThcsd, TeMIlepaTypa ioro Tijga
BHUIKYETHCA, a pobdoTa cepIld i JiereHiB ymoBiJbHIOETHCA. Ben-
MiZb He XapuyeThCsd, TO YOMY K BiH He ruue? JKurra Begmens
MiATPUMYEThCA 3@ PaXyHOK XiMiuHMX peakIliii, mo BigOyBa-
IOThCA 13 JKMPOM, IKUU TBapmMHa HaAKOINYYyBaja, OTYIOUUCH 0
xosomiB. HacTo BeaMensa y CIJISYIL 300palKyiOoTh TakK, HiOM BiH
cMOKue Jiany. PoOuTh BiH Ile He Bij roJjiomy, a Imo0 3BOJIOMKY-
BaTHU IlepecUxXaloyi IiJOIIBYU Jal i 3rpu3aTy Ha HUX yUILJIbHEH]
TiTAHKHA.

3 HACTaHHAM 3MMU IITaX¥ IIOTEPHAIOTh He JIUIIe Yepes3 X001,
a 1 uepes rojiof. SHNKAIOTh KOMaxXy, HACIHHSA i ILIOAMW, AKIMK
BOHU JKUBJIATHCA. [lo TOTO K 3aMep3ai0Th BOAONMMU, /e MEITKa-
I0Th BOfloILIaBHI nTaxu. Tomy Oarato nraxiB (J1acTiBKU, 303Y.Ii,
Ka4yKWu, I'yCH, COJIOB’1, sKypaBJIi Ta iHIITi) HA 3MMIBJIIO Bi/TiTAlOTH
Yy MicIIeBOCTi 3i crpuATIUBiMIIMIMU ymMoBamMu KUTTA (Mas. 151).
Tam mocTaTHBO Telsa, Boau, Kopmy. IITaxiB, AKi 3A1MCHIOIOTH
TaKi IepesbOTH, HA3UBAIOTh nepeaimuumu. I1ig yac nepeaboTis
NTaxy POOJATH B3YyIUHKY IJIA BiIMOYMHKY i TOIiBJIi.

Ilepmiumu BigIiTaoTh KOMaxoigHi ITaxy, HAIPUKJIAL JIac-
TiBKu. HanpukiHmi BepecHA i B )KOBTHI BOHU yTBOPIOIOTH Be-
JUKi srpai i sOuparoTbcA y Bupiii. 3rpai MiCbKHX JIacTiBOK
MOKHAa II00AYNTH BOCEHHU HA €JIEeKTPUUYHUX TPOTaX.

Man. 151. NepeniTHi nTaxm nactisku (1) i rycu (2) BignitaloTb Y MiCLEBOCTI
3i CNPUATNMBILLUMK YMOBaMM XUTTS

iy

t 181ﬁ

—

1



o T

(

\

‘ﬁ}?""

182 4

Ilizmime 3a Bcix BiggiTarmTh ITaxu, AKi JKUBYTH Y BOJOM-
MaXx, y30epex:kax i 6osorax. Ile nuki Kauku i rycu, yebemi i
JKypasJi Ta iHmmi. BoHu 30mpaoThes y BUPiii, KOJU BOAOMMU
IMOUYMHAIOTH 3aMep3aTu. 1li mraxy MuKyThCI TAKUM YNHOM,
III0 YTBOPIOIOTH (hirypy, CX0KYy Ha TPUKYTHUK. 1i HABUBAIOTH
kKanHoMm. +KypaBii jieTsaTh KJIMHOM Ha 3HAUHINM BMCOTI i cIIo-
BiIIfaIOTH IIPO cebe T'OJIOCHUM KYPJIUKAHHAM.

Hagecui Conme noumHae 0inbIime 3irpiBatu 3eMJiio i sKmBa
npupoja npokugaetrbesa. IloBepraioThesa nTaxu 3 TEILIUX Kpa-
iB. Ilepmumu 10 Hac IPUJIITAIOTH JieJIeKH, YKaBOPOHKM 1 I'y-
cu. 31aBHa YKpaiHIi BBaskajgu, IO caMe BOHU IIPUHOCATH
BECHSHE TeIlIo. I3 3MMOBHX YKPHUTTIB BUXOAATH IIOTPITHCA
Ha COHEUKY KOMAaxH i 3Bipi, TOPYIOTH IJIAX O COHILA i TermJa
IIePBOIBiTH, Ha JepeBax 1 KyI[ax PO3KPUBAIOTHCA JUCTOUKIU.

JIiTHBOI MOPU YMOBHU CepPEeIOBUIIA KUTTA OAaraTboX TBaAPUH
HaioOiabm cupuaranBi. ToK BOHM aKTHUBHO KUBJIATLCA, POC-
TYTh, HAPOAKYIOTHL IIOTOMCTBO, AOIJIANAIOTH 3a HUM. A Boce-
HU 3HOBY IIOYMHAIOTh T'OTYBATHUCS IO 3UMU.

% Nigcymku

& OpraHiaMu MatoTb Pi3Hi MPUCTOCYBaHHS 4O YMOB Pi3HOMO 3BOSIOXKEHHS, A0 Ail
BUCOKNX | HU3bKMX Temneparyp.

& Y npupogi BigbyBalTbCcs nepiognyHi 3aMiHM YMOB cepefoBuLla, 30Kpema
3MiHa OHSA | HOYi, YepryBaHHS nip pPoKy.

& /luctonan, 3uMoBa cnrisiyka, 3MiHa 3abapBrneHHs1 XyTpa, nepenboT NTaxis —
NPUCTOCYBaHHA OpraHi3miB 4O NepioguYHNX 3MiH YMOB CepefoBULLA XUTTS.

> MMepeBip cBOi 3HAHHS

—

1. Ake 3Ha4eHHs BoawW i Tenna Ans poCnvH i TBApUH?

2. Aki npuCcTOCYyBaHHSA MakTb POCAMHU | TBAapuHK, LWOG BpATyBaTUCA Big ne-
perpiBaHHs1 i 3abe3ne4nTn cebe Boao?

3. lLlo ponomarae TBapmHam, 306paxeHnUM Ha MarntoHky 149, BUXXuBaTtu B ymMo-
Bax HU3bKNX TemnepaTtyp?

4. Ak TBapWHU i POCANHN NPUCTOCOBaHI 4O NepiogMyYHUX 3MiH YMOB cepefo-
BMLWA? HaBeaun npuknagm Takmx NnpucTocyBaHb.

¥% ) MonpauronTe B rpynax

CknagiTe KpocBopA Ha OdHY 3 TeM: «YUHHMKN HEXUBOT MPUPOAN N OpraHis-
My, «lprupoga BoceHn», «3MMOBMIA CMOKIA OpraHi3amiBy, «BecHsaHa nopay.
OOMiHaANTEeCH cknageHMm KpoCBOpAaMM Y KNaci i BawTyiTe 3MaraHHs, sika
rpyna HavwBmuaLle po3B’ske KPOCBOPA.
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'@42 HA3EMHO-IIOBITPAHE CEPEJTOBUIIIE
TA YO0 MEINIKAHIII

JKuBi opraHisMu HaceJadOTh Pi3HI cepemoBHINA JKUTTH:
Ha3eMHO-IIOBiTpAHE, BOAHe, I'pyHTOBe. HalipisHoMaHITHIITIM
3a CBOIMHM yMOBaMM € Ha3eMHO-IIOBITpPsAHE cepelOBUIIE.

Y Ha3eMHO-IIOBiTPAHOMY CEPENOBUIIIL MMPOBIAHY POJIb cepes
YUHHUKIB HE)XWBOI IPUPOJM Bifirpae ocBiTJIeHICTDH, TeMIepa-
Typa, BOJIOTIiCTh, TA30BUM CKJIAJ ITOBIiTpPA.

Ha Bigxpuriii MmicueBocTi, y AyOJl YM medepi KOXKHOTO
MeITKaHI[A Ha3eMHO-IIOBITPAHOTO CepPeOBUIIA OTOUYE ITOBIT-
pa. KigbKicTh cBiTIa i KHMCHIO B HAa3€MHO-IIOBITPAHOMY
CepemoBUIIi MOCTATHS, ajie OyBae BiMUyTHOIO HecTaua BOJIU.
Oco0yinBO 1Ie BiUyBaIOTh MEIIKAHIII MOCYILIMBUX PalOHIB
IJIaHeTH. XapaKTEepHOK O3HAKOI0 Ha3eMHO-IOBITPAHOTO ce-
penoBUIlla € 3MiHU TeMIepaTypu. ¥ HaIiil KpaiHi BOHU CIIO-
CTepirarThCA KOMKHOI IIOPH POKY Ta BIPOJOBIK JOOM.

@ MNpurapgan, sk TBapMHU i POCIMHU CYXOLOJY IIPHACTOCO-
BYIOTBCS JIO JKUTTSA B YMOBaxX HeIOCTATHBOI KiJIBKOCTI BOIU,
Pi3HOT'O OCBITJIEHHS, 3MiH TeMIIepaTypu IIPOTATOM POKY.

Y baraTbox Ha3eMHHX TBapuUH A0o0pe PO3BUMHEHi 3ip, CIyx
i Hrox. JlocTaTHA OCBiTJIEHICTH Ha3€MHO-IIOBITPAHOTO CEPENO-
BUIIIA AomoMarae iM go0pe opieHTyBaTucCs 3aBAAKU 30py. Ha-
MPUKJIAMT, COKiJI MOsKe IMo0aunTy MUIIEHA Ha II0JIi 3 BUCOTH B
K1JIbKacoT MeTpiB.

Y 1moBiTpi IIBHUAKO IIOIIHNPIOETHCA 3BYK, TOXK Ha3eMHi
TBapUHU BUKOPUCTOBYIOTH IJs CIILJIKYBaHHS PisHOMaHIiTHI
3BYKOBi curHamu. HumMm TBapuHU HOoIlepenKalThb IPO He-
Oesmerky ab0 BUKJIMKAIOThL CYIIepHUKA Ha 3MaraHHs, BHUCJIOB-
JIOIOTh pajicTb um TpuBory. Hampukian, mobaumBIIM Ha-
OJIM)KeHHS XMIKOTO0 MTaxa UM 3Bipa, XOBpaxu CBUCTATH. s
IHIIIMX XOBpaxiB Ile CUTHAJI — CXOBATHCA B HOPY 1 mpuyaiTu-
cda. Iimme mpukiazn: SKI0 I'yceHATa Po30pesncs, I'ycKa IOUM-

Qs
HAE BUIABATH TOJOCHI 3BYKH, A 33 MUTH 10 Hel IPHEIHYEThC o @
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Man. 152. lNpucTtocyBaHHs No4iB 4O NOWUPEHHS Y MOBITPI

1 rycak. lle TpuBae moTu, JOKU TI'yCeHATA HA MOBEPHYThCA
Io 0aThKiB.

TBapuHI Ha3eMHO-TIOBITPAHOI'O CepeloBHUIA CHIIKYIOTHCS
TAKOK 34 JOIIOMOTOI0 3amaxiB. AmKe 3aBaaKu audysii sama-
X1 no0pe IOIIUPIOIOTHCA B MOBITPi i cmipmiiMaroThbCs TBapU-
HaMH, V AKX J0o0Ope po3BUMHeHUN HIoX. Hampukiaan, HaseMHi
XM)KaKU BOBK 1 JIMCHUILSA AiBHAIOTHCA ITPO HAOJIMIKEHHS 3I0-
ouui 3a ii samaxom. Cobaka MOKe He BIIi3HATH I'OCIIOZAPSA IO
xoai um BOpaHHi, aje 000B’A3K0OBO Biguye HOT0 3amax.

Pocanuu 3 Ha3eMHO-IIOBITPAHOTO CEPeAOBUINA OTPUMYIOTh
COHSYHE CBiTJIO I BYTJIEKMCJIUHA ra3, HeOOXimHi Aad yTBOPEH-
HSA OPraHiYHUX PEYOBUH, i KMCEHb IJIS TUXaHHSI.

Y nmedAKmx pOCJIMH IIJIOAUW 1 HACIiHHA IIONIMPIOIOTHLCA Bi-
TpoM. i 1IbOTO iCHYIOTH pi3HOMAaHITHI mpuctocyBaHHA. Ile
i Kpuabid, i JeTiouku Ta iHmmi (masn. 152).

MemikaHIl Ha3eMHO-IIOBITPAHOTO cCepeaoBUINla IlepecyBa-
I0ThCA 1 B mOBiTPi, i 1o 3emuti. {14 nboro BOHM MamOTh Pi3HO-
MaHiTHI IpUCTOCYBaHHHA.

Hazemui TBapuHU 6irarmorh, cTrpubaoTs (Masa. 153). Ile 3a-
OesreuyeThCcs pPisHOIO OymOBOIO iXHiX KiHiiBok. Hampukaan,
OJIeHb 1 KiHBb 0irarmoTh, CIMpaOYUCh HA HaJiblli. BoHM BKpUTIi
TBEPAUM UYOXJIOM, IIIO HA3MBAETHLCA KOIIMTOM. 3a I[i€l0 O3Ha-
KOI0 BUOKPEMJIEHO I'pyny KonuTHUX TBapuH. IIlupoki komuTa
i moBri Horu Jiocsa HAlOTh MOMY 3MOTY PyXaTHCSA IO 3a00JI0-
YyeHiN MiciieBocTi. MeHMIIi i By»Kul KonmmTa AUKUX Ki3 OIIO-
MaramoTh iM ODifHiMaTHCA KPYTUMHU KaM’ SHUCTUMU CKEJISIMU.



Man. 153. TBapuHu — MeLUKaHUi HAa3eMHO-MOBITPSHOrO cepeaoBumLLa

CrpubkaMu IepeMinIyloThbCcs 3eJeHUil KOHUK, sKaba, 3a-
€llb, KEHTYPY. ¥ I[bOMY IM JOOIOMATralmTh 3aAHI KiHI[IBKU, AKi
cuabHiNIiL # moBimi 3a mepexni (mas. 153).

Byx (man. 153), ragroka MaloTh THyUYKe Tijio. BoHu Buru-
HAIOTh HMOT0 XBUJIEMOAiOHO i 3aBASKM ITLOMY IIOB3aIOTh.

Y 1moBiTpi 3HAUHY YACTUHY JKUTTSA IIPOBOAATH NTaXU, Me-
TeJINKU, Myxu Ta iHHIII TBapuHH. JliTatu iMm gomomararoThb
Kpuaa. Cepen 3BipiB TiJbKM KakaHM MalOTh KpWJa i 3garT-
Hi 7O aKTUBHOI'O NOJBLOTY. IHIIII IIpescTaBHUKU 3BipiB Jiniile
Ha OeAKHN Jac MOXKYTh 3aTPUMAaTHUCh Y HOBiTpi, KoJu Iepe-
cTpuOYIOTH 3 AepeBa Ha aepeBo. Hampukian, y OlJIKM JeTaru
3 OOKiB Tijla € MIMPOKi CKJIAAKMU MIKipHu, AK1 BOHA PO3IIPABJISE
y IOBITPi 11 BUKOPUCTOBYE AK IIapamiyT.

Poszenane Ha ManoOHKY 154 mpuKJIaayu OPUCTOCYBaHb TBa-
PUH IJIs IepecyBaHHS B IOBITPI.

IITaxu — ocobsimBa Trpylia TBapWH, 3JaTHUX OO IIOJLOTY,
IepeMillleHHs II0 3eMJi i BoJi. 3BepHM yBary Ha Te, IIIO Ce-
pen CcydYacHMX MeINIKAaHI[IB Ha3eMHO-IIOBITPAHOIO cepejo-
BUINA, 3JaTHUX OO0 IIOJBOTY, HEMAa€ TBApPWH 3 BEJWKOI Ma-
coro. flcua piu, 3HauHa Maca 3aBakajia O TBapMUHI HmigHiMaTH
CBOE TiJIO B IOBIiTpA 1 pyxaTucda B HbOMY. SIKIIO JiiTaroui
KoMaxu MaJIeHbKi I JIereHbKi, TO mTaxum HabaraTto BaKui.



[

'

\

186

Man. 154. NpuctocyBaHHA TBapWH 0 PyXy B MOBITPI

IIpoTe BOHM JIerKO IiTHIMAKIOTHLCA Y BUCOUiHb, BIIPABHO M0-
JaloTh IIOBITPAHI Teuil, a JedKi IMe ¥ MHOJIIOIOTHL y MHOBiTPi.
3iitaTi B TOBiTpPSA U IepeMilllyBaTHUCsA B HBOMY IITaXaM
JgomoMaraioTh He Jjuine kpuiaa. Copuse moabory mip’a i
IIOBiTPA, AKE € B HOPOKHMHAX KiCTOK IITaxa, [0 POOUTH 1OT0
JIETTIIM.

HoknanHile npo Te, AK IITaXU IIPUCTOCOBYIOTHCA MO TO-
JBOTY, TH Ji3HAEIICA Ha ypokKax OioJjiorii.

ﬁ‘;‘" Migcymku

& YMOBM Ha3eMHO-MOBITPSIHOTO cepeaoBULLa A0CUTb PisHOMaHITHI. MMpoBigHy
ponb cepen YMHHUKIB HEXXMBOT NPUPOAN TYT Bigirpae OCBITNEHICTb, TeMnepa-
Typa, BOMOriCTb, ra30BUIN CKNaz NoBiTps.

& XapaKkTepHOol 03HaKOK Ha3eMHO-MOBITPAHOIO CepefoBuLla € 3HaYHI 3MiHK
TemnepaTypu ynpogoBxX Jo0M i MPOTArOM poKYy.

& 3aBOAkM CnpUATIIMBAM YMOBaM Yy Ha3eMHO-TIOBITPSHOMY CepefoBWLLi CBIT
MOro MeLLKaHLiB pi3HOMaHITHUIA.

& TBapvMHaM Ha3eMHO-TIOBITPAHOrO CcepeaoBullla BMacTUBI pPi3Hi  cnocobu
nepeMilleHHs.

& TBapvHM B Ha3eMHO-NMOBITPSHOMY CepeoBuLLi ANA opieHTauil y npocTopi
BMKOPWCTOBYIOTb OpPraHu 30py, CITyXy, HIOXY.
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Man. 155. Mraxu: cHiryp (1), acTpyb (2), neneka (3)

\f CrtopiHKka epyauTa

3a chopmoto A3b06a NTaxa MOXXHa BU3HAYUTU, UM BiH XMBUTbCS. Cnpobyemo
ue 3pobuTn 3a mantoHkom 155. Tak, y cHirypa (man. 155, 1) 03606 KOPOTKMI
i ToBCcTMI. Lle cBiguMTb Npo Te, WO NTaX XMBUTbCA HACIHHAM i TakKUM O3bO0-
OOM MpoKyLUye MiLHY WKipodky. Actpy6 (Man. 155, 2), open, coBa — Xuxi
nTaxu. IXHi rocTpi 3arHyTi AOHM3Y MiLHI 436061 OonoMaralTb po3puBaTh
3000um4. Y nenekn (man. 155, 3) goBru NpsAMUR, iHOAI TPOXW 3arHyTUA 00
ropy A3b06. HMM nerko noBuTu N yTpumyBaTth cnnsbKy punby, xab. JlacTtiBka
NOBUTb KOMax Ha NboTy, TOMY Ti 43600 KOPOTKUI, ane LUMPOKUIA.

.t CTopiHKka npupoaoaocnigHuKa

3

MpoBegu gocnia, Wwob 3’sacysatu, Ym 4OOpe PO3BUHEHWUIA B KiLLIKW CITYX i HIOX.
YBara! [1na BUKOHaHHS OCriay BUKOPUCTOBYM TiNbkW 3HanMomy To6i TBapu-
HY, SKa NOBOAMUTLCS HE BOPOXE.

Aisa 1. 3acyn, un gobpe kiwka yvye. Moknuy KilKy noLlenku, nowapyau ne-
reHbko nanipuem. Ak noBoAUTbLCS Killka?

Ais 2. BnsHau, 4n rapHUn y KilKkK HIOX. [1ns uboro 3aropHu B apkyLl nanepy

OKPEMO LUMaTO4oK M’sica abo punbu, LumaTo4vok xnida, nevmeo. Po3knaaum ne-
pes KilLUKO Ui 3ropTkn. Yn 3miHIOETBCA NoBediHKa Kilkn? Ak came?

3pobu BMCHOBOK, Y1 JOOpPe PO3BMHEHI B KilLKM CIyX i HIOX? AK BOHWM 4OMO-
MaratoTb TBapWHi OPiEHTYBaTUCA?

P-4 MepeBip cBOI 3HaHHA
S i

1.
2.

Aki yMOBUW iCHyBaHHSA OpraHi3miB y Ha3eMHO-NOBITPSIHOMY CEPEaOBULL?
Hasegu npuknagy nNpUCTOCYBaHHA OpraHiamiB [0 >XUTTA B Ha3eMHO-
NOBITPSIHOMY CepesoBULLI.

3. Ak nepemillytoTbCca TBapyHM No 3emMni? Haseau npuknagu.
4.
5*

Aki TBapuHM 3gatHi Ao nonboTy? LLlo fonomarae im nepemilllyBatumcs B NoBiTpi?
. Bukopuctosytoun mantoHkm 152, 153, 154, cknagu nnaH posnosigi npo pisHo-
MaHITHICTb MELLKaHLiB HAa3eMHO-NOBITPSIHOrO cepesoBULLa.

. o alh
(g ¢
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§43. BOJTHE CEPEJOBUIIE TA 11OTO MEITKAHIII

* OCco0JIMBOCTI YMHHUKIB BOTHOTO CepPeaOBHIIA

Ina 6araThboX OpraHidMiB Ha 3eMJIi cepemoOBUIIEM JKHUTTS
€ Boza. ¥ BOJHOMY CEPEIOBUII KOJUBAHHA TeMIIepaTypu He
TaKi piski, AK y moBiTpi. IlopiBHAHO 3 Ha3eMHO-IIOBITPAHUM
cepeoBHUIIeM Yy BOJHOMY CEPeIoOBHIIL KICEeHb 1 CBIiTJIO poO3-
noxiyieHi HepiBHOMipHO. OCOOJMBICTIO BOJHOTO CepenoBUIIA
€ TaKOK Te, II[0 B HbOMY PO3UMHEeHi pisHi pewoBmHU. OnHi
3 HuX (IX Ha3WBAIOTh COJIIMM) HAJIaIOTh BOJA1 COJIOHOTO CMaKy.
SAxnrio BMicT mux peyoBMH HE3HAUHUI, TaKy BOAY HA3MBaIOTh
npicnorw. lle Boma piuok, o3ep, CTaBKiB, AxKepea. Y BoAi Mo-
PiB i OKeaHiB BMiCT coJjieli 3HaUHO BUIIUM, TOMY IIi BOAOUMMU
Ha31BAaIOTh COMLOHUMU.

« Ak YMOBH BOOJHOTI'O CepeaoBHUIlla BIIIMBAIOTH

CBiT MemIKaHIIiB BOJHOTO CepeaOBUIIa Y Ke PiBHOMaHITHI].
Xoua KHCHIO Y BOOJHOMY CEpPEeIOBHUIIlI He Tak OaraTto, sK y Ha-
3eMHO-IIOBITPSTHOMY, TBAPUHU IIPHUCTOCYBAJINCS 3a0e3meuyBaTu
cebe MMM KHUTTEBO HeoOXimHmM rasom. Tak, pmbu BOMpPAaIOTH
PO3SUMHEHU y BOAiI KHUCEHb 3a J0moMoroio 3s0ep. Ilenabohinm
1 KUTHU KUBYTh Y BOOHOMY CEepPeIOBUIIi, ajie KHUCHeM 3a0esIie-
UyIOThH cebe 3a itoro Mme:xammu. JJIs IIbOT0 BOHU Yac Bijg vacy mij-
HIMalOThCs Ha IOBEPXHIO BOAM, 100 BAMXHYTU IIOBITPS.

Man. 156. TBapuHN — MeLLKaHLi BOAHMX MMNOUH



Y BogHOMY cepenoBHUIIlI MeHIIe CBiTJIa, HidK Y Ha3eMHO-IIO-
BiTpssHOMY. TOMY BOJsSHI POCIMHH 3POCTAIOTH 37€0iJIBIIOTO
B HETJINOOKUX, MOCTATHBO OCBITJIEHUX MicIfaX. 3 IJInOUHOIO
KiJBbKiCTh CBiTJIa 3MEHIIYETHLCS, TOMY POCJNH CTa€ MEHIIIe.

TBapuHM — MeENIKAHI[lI BOOJHUX TIJINOWH Iepe0dyBaiTh y CY-
miJTbHIHE TeMpaBi. IxHi oui a6o myske BesmKi, m006 BJIOBJIIOBA-
TH CBiTJIO, a00 B3araji BiACcyTHi. ¥ OedKHX TIMOOKOBOSHUX
opraHismiB € cBiTHi opranm (maj. 156).

Y X0J0mHUX MOPAX TeMIepaTypa BOAMW HU3bKAa, ajie U TaM
He MPUIUHAECTHCA KUTTA. TyT MeEIIKalTh TBAPUHU TOBOJIL
BEJINKUX PO3MipiB — MOPCBHKIi CJIOHM, MOPJKi, TIOJIEH] Ta iHIII.
SIK BOHU mIpmCTOCYBaJIUCh 0 iCHYBaHHA 3a IIUX YMOB, HEe Ma-
I0UM T'yCTOTO XyTpa UM mip’s, AKi 0 pATyBasu iX Big xosomy?
Buasnserbes, i TBapuMHM MIiJ IIKipoIO MalOTh TOBCTHUI IIPO-
IITapPOK JKUPY, TOBIIMHA AKOT0 MOKe cAraTu miBmetpa. Ilei e
IXHIM HagiiHUM 3aXHCTOM.

PociuHM BOgHOTO cepemoBHUIlla — BaMKJINBI MOCTavYaTbHUKU
KHMCHIO IJISI BCiX HOT0 MeEIIKAaHIIiB. ¥ BOJOMMAax He II00aUMIII
IlepeB 3 MiITHUM CTOBOYpOM, 3aTe OaraTo BOAOPOCTEH i3 rHydU-
KuM Tijgom (maJua. 157, 1).

PocTyTh y BomoiiMax i KBiTKOBI pOCJIMHU, HAIPUKJIAI Ja-
TaTTA Oijye i rimeunku KoBTi (Maj. 157). Kopenamu BoHu mmpu-
KpimJjeHi o JHa BOAOMMM, a iXHi JUCTKM ¥ KBiTKU ILJIaBalOTh
Ha ii moBepxHi. JIUCTKY mesIKUX BOASHUX POCJHH HAraaymoThb
crpiukmu. Tak 30iJabITyeThCA IXHSA MOBEPXH:A, 11100 BOMpaTu 3
BOJU KUCEHb 1 MOXKUBHI PEUOBUHMU.

3aBAsAKU BMIiCTy PiBHOMaHITHMX PEUYOBUH y BOJAL IIpicHi
U COJIOHI BOHOMMM HaceJieHi pisHuMU oprauismu. Tak, HAOiIbL-
IMUN XM)KAK YKPAIHChKUX PIiUOK ITyKa He Ma€ IIPUCTOCYBaHb

Man. 157. BogsaHi pocnvHu: BogopicTb cniporipa (1), %
naratta 6ine (2), rne4ynkn xoeTi (3) W
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IO KUTTSA Y COJIOHOMY MOPi, a HebGe3lmeuyHa aKyJia He 3MOKe
iCHyBaTu B IPiCHUX BOJONMAaX.

Bogme cepemoBuilie OiIbIN IIfiJibHE IIOPiBHSAHO 3 Ha3eMHO-
noBiTpauuM. Jlogmui ckiaagmimme Oirtu i crpubatm y BOXi,
Hi’K Ha cyxomoJi. Kymaiouuck y piurmi, craBKky abo mopi TH,
HaIleBHO, IIOMiuaB, IO CJiJ AOKJIACTH OijbIlle 3yCHJb, IIOO
I00irTM A0 M’AdYa UM BUCOKO HimcTpubHyTH. Boma YuMHHUTH
omip pyxam nay:Kue, Hixk moBiTpsd. IIpore BoassHi TBapumHU
MalOTh Pi3HOMAHITHI HPHCTOCYBAHHA OO PYXY Y BOJHOMY
cepeIoBUIIIi.

Manenbki pauku gadHii Ta mukaonu (maa. 158, 1, 2) Hiou
3aBHCAIOTh Y TOBIII BOAM UM Ha Il ITOBEepPXHi, MiAXOMNJIIOIOTHCS
TeUiAMHU 1 ImepeHocAThCA B iHII Mmicua. Menysa yTpumMyeTrbes
y Bomi 3aBmakKu (opmi Tija, 1o maraaye a3Bim (mas. 158, 3).
Cruckamoumn 1oro, Meaysa BUIITOBXYE CTPYMiHL BOJM, a caMa
pyxaeThcd B nporuiye:kuHui 0iK. IlomiOHMI cmocid mepemilmen-
HS BJIACTUBUI i KaJbMapy Ta BocbMuHory (MaJ. 158, 4, 5).

Posrissmemo, sK 1iHIII MeIIKaHIII BOJHOT'O cepenoBUIIA
IIPHUCTOCOBAaHI 0 aKTHBHOrO Pyxy aobo maaBaHHA. Ilournemo
3 puod.

Man. 158. TeapuHu Bogonm: gadHis (1), umkrnon (2), kanbmap (3),
meny3a (4), BOCbMUHIr (5)



Man. 159. Pnbu — TMnoBi MeLLKaHL,i BOOOWM

3BepHU yBary Ha popmy Tina pub (mas. 159). I'omosa merro
3arocTpeHa, Big Hel Tiji0 IMOCTYIOBO HMOTOBIIYETHCSA, MOCSATAE
HaMOiJbIITOl TOBIMUHHN IIOCEPEANHI M 3BYKYETHCSA OO XBOCTA.
3aBIAKU IILOMY TiJIO puOM 3 MEHIIINM HAIPY:KeHHSIM Bpisa-
€ThCA y TOBIIY Boau. Boma Haue oOrikae puby. Tomy Taka
¢dopma Tina micrasa Has3By o0miuHoi. JllogmHA BUKOPHCTAJIA
Taky opmMy y KopadseOyayBaHHI AJIsI CTBOPEHHS IIiIBOSHUX
yoBHiB. 30epiraTtu piBHOBAry Tijia i MIBUAKO pyXaTucs puodi
IOIIOMAraloTh ILJIABIII Ha COMHHOMY W uepeBHOMY OoIli Tija,
a XBOCTOBUH IJIaBeIlb BUKOHYE POJIb KepMa.

IIpucTocyBamHaAM :kab i BOAOILIAaBHUX MNTaXiB M0 PyXYy
Y BOOHOMY CE€PEeIOBHUII € ILJIaBaJbHiI IIEPETUHKYU MiK MaJIbIIs-
mu "ir (maa. 160, 1, 2).

OpranamMu pyxXxy MeENIKAHIIIB XOJIOOJHMX MOPiB i OKeaHiB
TIOJIeHsS i Mopska € jgactu (man. 160, 3). 3aBagKm HuUM IIi
TBAPWHU BIPABHO IJIABAIOTh, a OT BUIIOB3al0UN HAa KPUIKUHU,
BOHU CTAIOTh JOBOJII HEIIOBOPOTKI.

Man. 160. MNpuctocyBaHHS A0 pyXy Y Bogdi xabu (1), kadku (2) i TioneHs (3)
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« IIpo meaxux MeIlIKaHIIB BOAOUM Y KpaiHu

Hyk-mmrasyuens (man. 161, 1) — Besrmka Komaxa yKpaiH-
CbKUX IIpicHuUX BomouM. Ilimocke, riaagke i 3a0KpyrJeHe TiJIo
JKYKa PO3THMHAE BOAY, Haue MiABOAHWII UYOBeH. 3aJHs mapa
HII' IJIaBYHIA CXOKa Ha Becja. 3aBOAKM HUM JKYK IIJIaBa€
3 TaKOIO IIBUJIKICTIO, III0 MOJKe Imo3MaraTtucda 3 puboio. sKykK-
IJIaBYHEIb AUXa€e KMCHeM IoBiTps. Yac Big uacy BiH BuUCTaB-
JIs€ 3 BOAU 3aHIN KiHenb Tijla. Yepe3 HaABHI B HbOMY CIIeIli-
aJIbHI OTBOPU NOBIiTPA MOTpAILJIsE€ B OPTaHI3M JKyKa.

3 BOJZHHM CEPEIOBUIINEM IIOB’SI3aHO JKUTTA KPHIKHS
(mas. 161, 2) — Beaankoi AuKOI KauKu. 3aBAAKHN IIePEeTUHKAM
MiK maJbIAMM HIT, IIell BOAOMIJABHUN IITaX BIIPABHO IIJaBaE.
A or ma Oepes3i KpMiKeHb PyxXaeThbCs HOBiabHO. IlTax moBro
nepedyBae Ha BOJi, iHOAI CIIPUTHO IIipHAaE, ajie He HAMOKAE.
[IroMy cHIpuAOTH BOAOBiAINTOBXYBaJbHI PEUOBUHU, AKUMU
BKpHUTe mip’d, a TAaKOoXK MaJIeHbKi OyJIBOAIIIKM IOBITPS MiK
mip’THKaMu.

Y Bomoiimax i Ha IxHIX y30epe:K:KaAX MelIkae 0o00ep
(maj. 161, 3). IlnaBayibHI mepeTUHKU Ha HOraxX AOMOMAaraioTh
000py pyxaTucs y BOAi, a XBicT y (popmi Becaa — 3MiHIOBATU
HANIpPAMOK pPyxy. ToOro xBicT 000pa BUKOHYE POJb KepMma.
Y pazi HeOeameKku 000ep rOJIOCHO ILJIECKAE XBOCTOM IIO BOJi
U mipHae, IO € CUTHAJIOM TPUBOTH IJiA iHIIUX 600piB.

Bobpu — BmpaBHi iH)XeHepum i OymiBeabHUKU. Y KPYTHX
Oeperax BOHHM PHIOTH HOPHM 3 KiJbKOMa BXOJaMM, AKi poaTa-
IIoBaHi iy Bomoro. Tam, e HeMae MOMKJIMBOCTL BUPUTU HOPY,

Man. 161. MewukaHui Hawmx BOAOWM: 1 — XyK-NnnaByHeLb,
2 — KpukeHb, 3 — 606ep
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HAIIPpUKJaL y OOJOTUCTiIA MiciieBocTi, 000pU CHOPYIKYIOTH
xaTKu. [[Jig bOro YMCJIEHHI TLJIOUKHU CKPIILJIIOIOTHCA MYJOM
i semurero. XaTka 600pa Haragye KynoKy XMusy, Ta HacIpaB.i
e HagiiHa OpTels BiJ BOPOTiB i YKPUTTS AJIs 3UMIBJII.

Bobpu, sKi MelKamTh Ha HErJIMOOKUX pPiuKax, OyIYyIOTH
rpedJi. Bobep 3paTHMEI MiArpM3aTH POCJAMHU Iig Bomoio. AJe
K icmye 3arposa saxamuyTtuchk! II1o6 1mporo He crajgocs, ryou
ONMHAIOTLCA I03aAy IIepefHix 3yO0iB, IMiJIBHO IPUTHUCKAIOTh-
cd 1 Boja He IPOHMKAE 0 poTa.

ﬁ Miacymku

& YBOOHOMY cepefoBuLLi CBITNO i KUCEHb PO3MoAineHi HepiBHOMIPHO, KOnw-
BaHHS TemnepaTtypu He piski.

& BopgHe cepenoBuille HaceneHe pisHUMUK opraHiamamu.

& PocnvHy i TBapMHM MatoTb Pi3Hi NPUCTOCYBaHHSA [0 iCHYBaHHS Y BOAHOMY
cepenoBuLLi.

CTtopiHKa npupogoaocnigHuka

MelLuKaHLi BOAHOrO cepeaoBuLla pubu € OKpacok akBapiyMmiB. AK BU3HAYMTH
Temneparypy Tina pubu, sika nnaeae B akBapiymi? Pnbu Hanexartb 4O TBapyH,
AKi He MalTb MOCTIMHOI TemnepaTtypu Tina, TO6TO OO0 XONOOHOKPOBHMX.
Temnepatypa ixHboro Tina npubnusHo Ha 1 °C Buwa 3a Temneparypy
HaBKONMULIHBLOro cepeposuia. OTxe, cnig BUMIpATU TemnepaTypy BOAW B
aksapiymi 1 gogatu ogvH rpagyc.

<> MepeBip CBOI 3HAHHSA

——

1. Y yomy nonsratoTb 0COOGNMBOCTI BOAHOIO cepenoBuLLa?

2. Aki TBApPMHM MELLKaKTb Y BOAHOMY CEPELOBULLI?

3. Haseu pocnvHmn BOAHOIrO cepenoBmLLa.

4. Aki NpUCTOCYBaHHSA MaloTb TBAPWHWU i POCAMHM [0 iCHYBaHHS Yy BOOHOMY
cepenoBuLLi?

5*. Kopuctytounce gogaTtkoBvMu mpkepenamu iHdopMmauii (4oBigHMKaMu, eHum-
Kknonegisamu, IHTepHeT-pecypcamm), NigroTyn NoBiAOMIEHHS Npo Byab-AKy TBa-
PVIHY — MeLLKaHLs BOAHOIO cepeaoBuLLa 3a TakvMM nnaHoMm: 1) HasBa TBapuWHM,
2) oe mellkae, 3) siki o.cobnmBocTi OyaoBM Tina 3abe3neyytoTb NPUCTOCYBaHHS
TBapvHW OO0 BOAHOMO crnocoby »uTTd, 4) 9K NpUCTocoBaHa A0 PyXxy (SKWwo
TBapVHa pyxaeTbes), 5) ki NpMCTocyBaHHA Mae ons fobyBaHHS iXi.

¥% ) MonpauronTe B rpynax

3annWwiTb O3HaKW, 3a SKUMU MOXHaA BU3HAYMTK, WO OpraHiaMm MeLlKae
Yy BOAHOMY CepeaoBULLi. ?(*@;.gr
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§44. I'PYHTOBE CEPEJIOBHIIE
TA HOT0 MEIIKAHIII

Y I'pyHTOBOMY CepemoBUIIi OCOOJIMBI yMOBHU KUTTA Opra-
HismiB. Ilo-mepiite, 1e cepemoBUIlle HAMMILIBHIINIE 3 yCiX Bigo-
mux. Ilo-npyre, y HbOro IIPOHMKAE MaJoO cBiTJia (fioro mMaiike
HeMmae). [lo-TpeTe, HebaraTo KucH0. SIK 6auui, Taki yMOBU He
30BCIiM CIIPUATJIMUBI I/ POCJUH 1 TBapuH. Ta mompu Ie I'PyH-
TOBE CEPEJIOBUIle HacesieHe Pi3SHOMAaHITHMMHU opraHismamu, 00
B HbOMY [OCTaTHBO BOJM, a KOJUBAHHA TeMIepaTypud B Pi3Hi
IIOPY POKY He TaKi pisKi, AK y Ha3eMHO-HOBITpAHOMY. TaKoxX
y I'PYHTi € HeOpraHiuHi 1 opraHiyHi peuyoBUHU, 3aI1ac AKUX I10-
MOBHIOETHCA 3aBAAKU BiIMepJUM PENITKaM POCJWH 1 TBapuH.

IIle oxHiero ocobaMBiICTIO I'PYHTOBOTO CEpPEAOBUINA € Ha-
SBHICTh PEUYOBUH y PIiBHMX arperaTHUX cTaHax. dacTouku
I'PYHTY MICTATh PEUOBUMHHU B TBEPAOMY CTaHi, € pigka Boja
1 ragyBaTe IOBiTpA.

[ pYHTOBE CepeIoBUINe 3acejieHe HepiBHOMIpHO: HAiGiIb-
IIle OpPraHi3MiB MeIIIKa€e y BEPXHbOMY MIapi I'pyHTY. 3 TInOu-
HOIO KiJBbKiCTh MEIIKAaHIiB I'PYHTY 3MEHIIYEThCH.

Ilopiguail 3 nOWUPEHHAM OP2AHI3MIE Y 600HOMY cepedo-
suuii.

BiactTuBocTi I'PYHTY TaKOK BIJIMBAIOTHL Ha OaraToMaHiT-
HiCTh HOT0 MENIKAHIIB. 1X THUM OiJbIlle, YUM OiJIbIIe TOKUB-
HUX PeuoBHWH y I'PyHTi. Haibinbin rycro HacesjgeHi opraHis-
MaMU YOPHO3EMMU.

Y r'pyHTi MeIIKaTh pisHOMaHiITHI opraHiamu (Mmaj. 162).
Haii6inpI1i1e B HbOMY MiKPOCKOIIIUHMX OpPTaHi3MiB — OaKTepii,
OMHOKJITUHHUX BoOJOpocTeit, rpubiB i TBapuH. Bakrepii Ta
rpubu r'pyHTY PO3KJaLAIOTh BiIMepJi PemITKN OpraHidMiB Io0
HeopraHiuHuxX peuoBUH. I1i peyOBMHU POSUMHAIOTHCA y I'PYH-
TOBiM BOJI i IOTJIMHAIOTHCA POCJMHAMMU.

[ PYHT IPOHUBYIOTh KODPEHi POCIHNH, AId AKUX BiH € OIIo-
poio, I;KepesoM BOAM i HeopraHiuHumX peduoBuH. I'pubOHHUILL
rpubiB TeX pO3TAIOBaHi y I'PYHTi. ¥ I'PYHTi JKUBYTh Pi3HO-
MaHiTHI KOMaxu, YepBU, 3Bipi Ta iHIIIL TBaAapUHMU.



I'pyHTOBI
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Xpyia

s MeImKaHIIB I'PYHTY icHye Hebe3meKa OyTU IIOIIKO-
MKEeHNMU YaCTUHKAMU I'PYHTY. YHUKHYTH IILOTO MypalllKam
1 IeAKUM JKYyKaM AoIoMaramTb MillHI TOKPUBU Tija, a pPi3HO-
MAaHITHUM uepB’AKaM — CJIu3, IKUM BKPUTE TiJIO TBAPUHU.

[ pYHTOBe CepefOBUIIe Ma€e GiIbINY IMiIbHICTD, HijK HazeM-
HO-IOBiTpsiHe i BogHe. Ile meBHUM UYMHOM YCKJIAMHIOE IIepeMi-
IMeHHA TBAapWH I'PYHTY. IK BOHU IIPHCTOCOBYIOTHCA IO PYXY
B I'PYHTOBOMY CE€PEIOBHUIIi?

HormoBuit 4uepB’AK, OaraTOHiKKU, JUUYMHKA TPaBHEBOTO
xpymia (mana. 163, 2, 3) 3aBAAKYU TrHYYKOMY TiJy IPOCYBAIOTh-
¢ MK yacTHHKaMu I'PYHTY. IHImi, Hanpukian Kpit i Komaxa
BOBUYOK (MaJs. 163, 4), puioTs xonu. IxHi KiHIiBKM, IpHCTOCO-
BaHi 10 PUTTs, HA3MBAIOTh PUIOUMMM. XOAU IIPOKJIATAE CJIi-
nak (maa. 163, 1). Berukumu nepegHivmu 3ydamMu BiH He pue,
a BUrpmusae rpyHr.

¥ mo1mioBoro 4epB’siKa 1 JMYMHKY XPYyIlla IIOKPUBHU Tijla 3BO-
goxkeni. Came uepes3 HUX OO0 OPraHi3MiB IIMX TBapUH HaIXO-
IUTh KNCEeHb 3 MOBITPs, IO € MijK YacTMHKaMu I'PYHTY. Taki
TBapUHU UyTJUBi 00 BucuxaHHsA. 11106 Big HROro BpATyBaTUCH,
y CIIeKy BOHU IIepPeMillyloThCA B IO I'PYHTY.

Y TI'pyHTOBe cepefoBHUIIle KUTTA OPraHi3MiB IIPOHUKAE
MaJI0O CBiTJIa, TOMY MENIKAHIII I'PYHTY MalOTh MaJIeHbKi oui

""!",
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Man. 163. MewwkaHui rpyHTY: cninak (1), 6araTtoHixka (2),
nuymHKa xpyuia (3), BoBYOK (4)

abo BOHHU B3araJi mos30aBJieHi opraHiB 30py, SK OIOBHUI
yepB’AK, CIimak, JuunHKu KoMax. OpieHTyBaTHCA IIUM Opra-
HiZMaM JoroMaraiTh OpPraHM JOTUKY 1 HIOXY.

Temneparypa I'PYHTOBOTO cepeaoBHINa OiJbIN cTajia, HixK
Has3eMHO-IIOBiTpsAHOr0o i BomHoro. Tomy i#ioro odomparmoTs AJA
3uMiBJIi AedaKi TBapuuu. Hanpukmaanm, Amiipku Ta 3Mii saumy-
IOTh Y TPilTHAX I'PYHTY i Xomax, 3po0JeHnX KpoTaMu. 3 Ha-
CTAHHSIM XOJIOJiB BUHOTPAIHUN CJAMMAaK 3apPUBAETHCA B I'DYHT
Ha rauomay 30—40 cm, IIiJIBHO 3aTyJjs€ CBOIO UYepemalnky
i Bmagae y craH 3aiineHinusa. TBapuHu I'PyHTY Ha 3UMY IIepe-
MimyoTbes y raubiri mrapu. Hampukian, qomioBuil 4epB’ K
3UMYy€ Ha rimbmHi o 1,5 merpa.

Y I'DPYHTOBOMY cepefoBHINL OYAVIOTH Pi3Hi YKPHUTTS TBApPUHU
Ha3eMHO-IIOBiTPAHOTO i BomHOro cepemoBuinia. Hampukiazn O6op-
CYKU, MUIII, PI3HOMAaHITHI KOMaxy PpUIOTh HOPU B I'PYHTI.

MemnikaHIl I'PYHTOBOTO cepeloBUINa He JuIlle IIPUCTO-
COBYIOTBCS JI0 YMOB iCHYBaHHS, a U BILIMBAIOTH Ha HBOTO.
IIpokyagaoum XOAu, TBAPWUHU IIEPEMIMIYIOTH i PO3MYIIYIOTH
r'pyaT. Tak BOHU CIPUAIOTh HACUUYEHHIO TI'PYHTY IIOBITPSAM,
MMPOHMKHEHHIO BOAM. ¥ pe3yJbTaTi KUTTENisAJIbHOCTI Oara-
ThOX I'PDYHTOBUX TBAPUH YTBOPIOIOTHLCS Pi3HOMAHITHI peuyoBU-
HU, SIKi1 3MiHIOIOTH CKJIAJ I'PYHTY.
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Kpir i gomoBuii uepB’aK MOIMUPEHi Ha TepuTopii YKpainu.
IIi TBapuHU BUPa3HO MEMOHCTPYIOTH CIIOCOOU MPUCTOCYBAHHS
10 iCHyBaHHA B I'PYHTOBOMY cepemoBuiii (maja. 164).

Kpir maii:ke Bce JKUTTA OPOBOAUTH y I'PYyHTI. IIpokagaTu
XOAW B MIiJIBHOMY I'PYHTOBOMY CEPEIOBHUIII KPOTY AomoMara-
IOTh pUIOUi IepenHi KiHIiBKu. BoHM MaioTh (hopmy JiomaTok
1 ocHarleHi minmHUMUM Kirtamu. [[oJl0HI BUBepHYTI HA30BHI,
HUMHU 3pYyYHO PuUTH 1 Bigkumgatu IpyHT. llosermrye mpocy-
BaHHS I'PYHTOM oBajJibHa (popma Tisa. Komycomomi6ua rosgosa
ILJIABHO IIepexXoauTh B TyJy0. KopoTke M’AKe XyTPO HO3BOJISE
KPOTY JIETKO PyXaTHUCh BIlepend i Hasaj.

IligzemHi xX0mu, AKI OpPOKJIagae KPiT, TATHYTHCA HA COTHI
meTpiB. TyT € 1 HOBri Kopumopu, e KpiT II0JIOE, 1 CIaJbHA,
AKY KpPiT BUCTUJA€ CyXO0I0 TPABOIO i JIUCTAM.

Koau KpiT pue xoau, BiH BHUIIITOBXYE 3alBy 3€MJIIO Ha IIO-
BepxHIO I'pyHTY. i KynKu 3emJyi HasUBalOTh KPOTOBUHAMMU.

OpieHTyBaTHCA Yy TEeMpPSBI I'PYHTOBOTO CEPemOBHUIIIA KPO-
Ty AOIIOMAaraiTh HIOX i cayx. 3ip ciabKuii: MajeHbKi, MOB
HaAMMUCTHHKU, OYl KpPOTa NPUKPUTI HIKipoIO i Ay:Ke MIOTraHO
bauarh. KpiT — xmkax. OcHOBHA #Oro ixka — KyKU, MYyXWH,
MaBYKH, JUUNHKU, CIMUMaKM, Pi3HOMaHIiTHI uepB’AKU, 3pigKa
MMUIIIL Ta Kaou.

Kpit npuHOCHUTh KOPUCTH I'PYHTY. Po3nyIryoouu ioro, Tea-
puHa 3abe3neuye HAAXOIKEHHS IOBITPsS i BogmW, a CIIOKUBa-
IOUM KOoMaX — MEIIKAHIIB I'PYHTY, 3HUIIYE OaraTbox IMKilg-
HUKIB pocamH. Ajie KpOTHU Ile ¥ MIKOAATh KYJbTYPHUM POC-
JUHAM, KOJIM HiATrpu3aloTh iX KOPeH1, 3HUIIYIOTh IOIIOBUX

Man. 164. KpiT (1) i gowoBuin YepB’sik (2) 4
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yepB’aKiB. ¥ 00poTh0i 3 KpoTramMu, sAKi 3’ABUJINCH Ha T'PAI-
i uu B canmy, He ciain BOmBaTu TBapmH. IloTpi6HO 3MycuTU
ix mepecesnuTucs Ha iHimi Teputopii. Kpotu He BUTPHUMYIOTH
IIyMy, TOX MOXKHa BCTPOMHUTH Y I'PYHT KiJOUOK, Ha SAKHUU
OIArTH IIJACTUKOBY ILIAIIKY UM MeTaJjeBy OaHouKy. Kouu
IIoAMe BiTep, BOHM OyayTh 00epTaTHCS i CTBOPIOBATH IITYM.

Ho1moBuii uyepB’AK OTPUMAaB CBOIO Ha3BYy Yepe3 Te, IO
IMicJIsI OIIiB IIi TBAPMHM BUIIOB3aIOTh Ha IIOBEPXHIO, IO0 He
3aUXHYyTHCA. AIKe BoJa 3aJMBa€ IXHI XOAM, TOXK KMCHIO
cTae HeAOCTATHHO.

Bunos:keHe Tijio mOIIIOBOro uepB’sAKa BKPUTE JieAb IIOMiT-
HUMHU MIeTUHKAMU. 3aBAAKY HUM BiH YiIIA€THCA 3a 4YaCTOU-
KM T'PYHTY Iifg yac pyxy. BoJiori mokpuBu Tijla COPUAIOTH
HaJIXOM’KeHHIO KUCHIO.

Ho1oBuil uepB’AK, AK i KPiT, KOJIX TPOKJIaJA€ XOAU, BU-
HOCHUTh Ha IOBEPXHIO 3alBUM I'PYHT. TOK IIPO HOro IMpHUCYT-
HIiCTBH CBiuaTh MaJIeHbKI KYNIKU Ha IIOBEPXHI I'PYHTY.

Ilepengubo0 YacTHMHOIO Tijla MOIMOBUM uYepB’SAK PO3COBYE
YacTOUYKM M’ SIKOTO I'DYHTY i mpokJjanmae xim. UepB’sak MoKe
«BuigaTu» cobi xoxu. IIpm nmbomy BiH posmyIniye I'PyHT i 30a-
rayye MoOro opraHiuHMMM peuoBHMHaMHU (IIPO Te, AK Iie Bimoy-
Ba€ThCA, uiIoca y maparpadi 30).

Kopucths Big moimoBux UepB’AKiB HesalepeduHa He JIKIIIE
IJIs TPUPOAM, a U OJd JIIOAUHU, AKa BUPOIIIYE KYJbTYPHI
pocauHU. AmKe 1Ii HEBTOMHI MEIIKaHIll I'PYHTY CBOEI KOIIiT-
KOIO IIpalieio JOoIIoMaraiTh OTPUMYBATH BUCOKI BpPoiKal CiJib-
CBbKOTOCIIOIapPChbKUX POCJMH.

.
\/-b,ﬂﬂ GaraTbOX TBapWH I'PYHT CTa€ NPUTYIIKOM Ha XONOAHI 3UMMOBI MicsLi.

Bnwkde 0o NoBepXHi PYHTY BRALUTOBYOTLCA KOMaxXM Ta IXHi INYMHKK. Y HO-

pax 3UMYHTb raftoku, BYXi, ALWIPKM, xabun. Ha rmuburi 1,5-2 meTpu rpyHT

Maimke He npomep3ac. TyT NnepexnBaloTb 3UMY AOLLIOBI YepB’skK | kpoTu. Ta-

KOX Y I'PYHTI 3MYIOTb KOPEHi 1 HACiHHSA POCIIVH.

[esdki opraHiamu, siki 3MMYI0Tb Y I'PYHTI, MOXYTb 3arvHyTU, SKLO I'PYHT OyXe

npomep3He. 3anobirtv NpoMepaaHHto rpyHTy i 36epertu 1oro Tenno [orno-

Mara€e CHiroBuin nokpme. Voro MOpiBHIOKTL 3 TENOK KOBAPOH. Ynm ToB-

LM LWap CHiry, TMM MeHLLEe npomep3ac I'pyHT. Lle nos’da3aHo 3 TUM, LLO CHiIr

NyXKniA, B HbOMY DaraTto noBiTps, ske, SK BijOMO, NoraHo NpoBOAMTbL TEMNSIO.

A I'pyHT fOOpe yTpMMye TENIO i NOBINIbHO OXONOMAXKYETbCA. Tak CHIr gJonoma-
rae rpyHTty 30epirati Tenno.

CTopiHKa epyauTa




% Miacymku

(¢ rpyHTOBOMy cepefoBULLY BriacTuUBa BMUCOKA LWINbHICTb, Y HbOMY OOCTaTHBO
BOAW, HEOPraHiYHMX i OpraHidyHMX PEYOBMH, KOMMBAHHA TeMnepaTypu He-
3Ha4yHi, NpOTe HenoCTaTHA KifbKICTb CBiTNa i KWACHWO. [O Takmx ymoB
NPUCTOCOBAHI Pi3HOMaHITHI MeLLKaHL,i I'PyHTOBOIo cepefoBumLLa.

& MelukaHui 'pyHTOBOrO cepefoBulla, NPOKagaym Xoau B I'pyHTi, po3ny-
LYHOTb MOro, a 3aBOskn GakTepiam i OOLOBMM YepB’sikaM I'PYHT MOMOBHHO-
€TbCSl OpPraHiYHNUMKN pevoBUHAMMN.

#>> MepeBip cBOI 3HAHHSA

——

1. Aki yMOBM iCHyBaHHSI OpraHiamiB y rpyHTOBOMY cCepefoBULL? AK A0 HUX
NPWUCTOCOBAHI Pi3Hi opraHiammn?

. Homy rpyHTOBE CepenoBuLLE HEPIBHOMIPHO 3aceneHe opraHiamamm?

. LLlo gonomarae KpoTy XWUTK B I'pyHTI?

. YoMy [OoLoBi YepB'akM € NOCTIMHMMU MELUKaHUAMMK I'PYHTY, a B HA3eMHO-
NOBITPAHOMY CEPEAOBULLI XUTU HE MOXYTb?

. HaBegun npuknagm KOpuUcHMX i WKIOMBUX 3B’A3KIB MiXK MELLKAHLSIMU I'PYHTY.

. Kopuctytouncb gogatkoBummn mkepenamu iHdopmadii (OoBigHMKaMK, eHum-
knonegisimu, IHTepHeT-pecypcamu), MiAroTyn MOBIOOMITEHHS NpPO Oyab-siky
TBapuHy — MeLLIKaHLS M'PYHTOBOro cepeoBuLLa 3a nnaHom: 1) Haszsa TBapuHY,
2) oe mellkae, 3) ski ocobnmBocTi 6yaoBK Tina 3abesneyytoTb NPUCTOCYBaHHS
TBapuHu A0 cepefoBua, 4) SK NPUCTOCOBaHa A0 Pyxy (SKWO TBapuHa
pyxaeTtbcs), 5) sKi npucTocyBaHHA Mae Ans JoOyBaHHA ixi

HAOWN

Qo

¥% ) MonpauronTe B rpynax

MosACHITL, YoMy i Big KOro crig OXOpPOHATM AOLOBUX YepB’akiB. CTBOPITb
nepenik 3axofis, AKi AOMOMOXYTb 3aXMUCTUTU OOLLIOBUX YepB’sKiB Bif, Pi3HUX
YMHHMKIB HEXMBOI i XXMBOI NPUPOAN, a TaKOX AisNIbHOCTI NIOOUHMN.

@45"‘. YUHHUKH KABOI ITPUPOIH

KpiM YMHHUKIB HEeXMBOI IPUPOAM KOKHUUA OpraHiaMm 3a-
3HA€ BILJIUBY iHIINX opraHismiB. MeTeluK KUBUTHCA HEKTa-
PpOM KBiTKM, 0iJIKa BJAIIITOBYE JOMIBKY B AVILIL AepeBa, 1:KakK
mojiroe Ha muiny. lle mpukjganu 3B A3KiB MiK opraHizamamwu
(mas. 165). PisHoMaHITHI BIJIMBU OpraHiaMiB OgWH Ha OJHO-
ro AicTajii Ha3By YWUHHUKIE HUB0L npupodu.

* Ik YMHHUKHU SKMBO1 MPHPOIM BILIMBAIOTHh HA OPraHi3Mu

i YMHHUKIB JKUBOI IIPUPOJAU CIIOCTEPIiraeThCsda, KOJU -

) )
TeJI BAIIYKYE KOMAax Iij KOPOIO fepeBa, IIyKa IIOJII0E Kapacs, — 17 .
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Man. 165. Bsaemo3B’si3km Mixk opraHiamamu

KOJIOPAJCbKUU KYK 00’imae sucTKu Kaproii. Ilpm mpomy
Mi’K opraHisMaM¥y BUHUKAIOTH Pi3HOMAaHITHI 3B’A3Ku. ¥ HaBe-
JTeHNX IPUKJaJax BOHU IIOB’fA3aHi i3 :KUBJIEHHAM abo xapuy-
BaHHAM, TOXK TaKi 3B’S3KM Mi)K OpraHisMaMu JicTajay Ha3BY
xapwoeux 36’a3Ki6.

IloimamHA POCJMH TBApWHAMHN — TeXK IIPUKJAL Xap4yOBO-
ro 3B’A3KYy. POoCIIMHU He MOXKYTh BTEKTU a00 CXOBATUCS Bif
TBAPUHU. 3aXUCTUTHUCA BiJ MOILaHHA TBapUHAMU POCIMHAM
JIoIIoMaralmTh KOJIIOUKM ab0 peuyoBWMHM 3 HEIIPMEMHUM 3alia-
XOM i cMakoM, fAKi BUAiJIsd€ pocJInHA, YU OTPyTa.

CopaB:kHiMU BOporaMu AesIKMX TBAPUH € XMIKAKMW — TBa-
PUHM, SKi Ha HUX IIOJIOIOTh. BOHM MalOTh PidHOMAaHITHI IIpU-
CTOCYBaHHS IJIs 3axoIlieHHs 3mo0mui. Ilpurapmait, aAK BH-
IIAIa0Th TUTP i BOoBK. HasmoranaTu »KepTBY HUM XMiKaKaM
JoTIoMaralmTh PO3BMHEHI M’s3W 1 BUTPUBAJICTh, a TOCTPUMU
dybaMu Ta KirTaMu BOHU IIIMATYIOTh 31001Y.



Man. 166. MackyBaHHs1 TBapuH
€ MPUCTOCYBaHHAM [0 YMOB CepefoBuLLA XUTTH

[Ilo6 yHUKHYTU 3ycCTpiui 3 XMIKAKOM, OpPraHidaMu MAaioThb
pisHi mpuctocyBaHHA. PyxXyiuBi TBapmMHU MOXKYTh BTEKTU Bif
XUKaKa, 3aX0BAaTUCSA B YKPUTTA, a MOXKYTb 3aMacKyBaTuCH,
BIaiouu i3 cebe IUCTOUOK UM rijouky (maja. 166). Tak unHATH
0araTo Komax.

MackyBanHA BjacTuBe i pubam. 3HaUHA YacTHUHA PUb Mae
TeMHe 3a0apBJIeHHA BEePXHBOI YACTUHU TiJja i cBiT/Ie — HUMK-
HBbOI yacTuHU. lle momomarae iM 3aXUCTUTHUCA BiJ BOPOTIB.
SIKIMo XmiKaKk MpoIInBae HaJa puOoi0, BiH 6aUYUTh TEMHUUA KO-
Jip, IO 3JMBAETLCA 3 BOJOI0 TJIMOMHHUX IIIApPiB BOJOMMU.
SKII0 K XMIKaAK ONIMHAETLCA IIiJ prboio, CBiT/Ia YacTHHA Tijga
pubu BUIAETHCA 3a CBITJIy MOBEPXHIO BEPXHiX IIapiB BOAU.

3B’ABKM Mi’K OpraHisMaMu MOXKYTb OYyTU KOPUCHUMU IJIs
Hux abo mikigmmeBumu. Hampukiaanm, rpuOHHIN IIig0epe3HUKIB,
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OmigayOHUKIB, MOiZOCMUYHUKIB — OOILTiTAal0OTL KOpPeHi mepeB
1 MOKYTh IIPOHUKATU BcepeanHy Hux. Ile mae smory rpmubam
oJlep:KyBaTH BiJi POCIMH IOXKMBHI opraHiuHi peuoBmHu. Ha-
TOMiCTh Ipub JiJTNUTHCS 3 POCIMHOIO BOJLOIO Ta HEOPraHiUHN MU
peuoBuHaMu. ToOTO TaKke CHiBKUTTSA AepeBa i rpuda é3aemo-
euzione.

Bynp00oukoBi OaxTepil MO3UTUBHO BILJINBAIOTH HA POCJUHY,
Ha KOpPeHAX AKoi ocenmauncs. Bormu 3abe3meuyroTh ii HeoO-
XiIHUMU OPraHiYHMMM pPevyoBMHAMHU, 110 MicTaATh HiTpores.
PocamnHa mocrauae 1muM MiKpoopraHiaMaM pPi3HOMAaHITHI IIO-
KUBHI PEeYOBUHU.

Coiika KUBUThCA ILIOgamMu ropobmHu. Hacimusa pasom 3
IMOCJIiIOM COMKM MOTpAaILIs€e Ha HOBI TEPUTOPil, KyaAu IPUJIi-
Tae IITaIllKa.

YV po3rIIAHYTHUX NPUKJIAAAX BCi OPraHisMu OTPUMYIOTH KO-
PUCTH Bijg 3B’A3KiB, 10 BUHMKAIOTh MiK HUMH.

Y KwuBiii npuponi icHYIOTH BHUOAAKU, KOJU TiJIbKU OAWH
OpraHi3M OTpPHMMY€ KOPHCTH Bim 3B’a3Ky 3 iHmmmMm. Hampm-
KJIQJl, CIIiBXKUTTA TIpuba-TPyTOBUKA i JepeBa CIPUATIINBE
TiIBKM OJA rpuda. A pPOCJWHI BOHO TiJIBKM IIKOAUTBL. ¥ Ta-
KUX 3B’sA8Kax rpub Ha3WBaIOTh napa3umom, abo napa3umui-
HUuM Op2ani3mom, a fepeBo — xa3ainom. HeratuBuo BuuBa-
IOTh 0JIOXM i BOIIIi, AKi OoceJIsSIOThCA Ha IIKipi KOTiB i cobak i
JKUBJIATHCSA 1XHBOIO KPOB’IO.

CsiTyronm00Hi TpaBu, AKi POCTYTh HiJl AJTUHOIO, TOTEPIIAIOTH
BiZl 3aTiHKY, ajie Ha AepeBO Iie 30BCiM He BILIMBae. Pem’saxu,
YIiIJIAIOUNCH OO IIIEePCTi TBApUH, MEPEHOCATHCA Ha HOBiI Mic-
e3pocTanHsa. Pi3HOMaHITHI KoMaxu, OCEJAIYNCHh B I'Hidmax
nraxiB i Hopax 3BipiB, IPOCTO BUKOPUCTOBYIOTH 1X K OCEJIIO.
l'ocmogapsim BoHU He 3aBAAIOTH KJIOMIOTY.

MiX BOBKOM i Jucuiiero, gKi HDOJIOIOTh Ha 3aMild, BUHU-
Kae cBoepimHe 3maraHHsA. IlomjacTuTh TOMY CYIEepPHUKY, XTO
BUSABUTHCA OLJIBIN CIIOCTEPEIKJIUBUM, CIPUTHUI, BUTPUBAJIUIMA.
TakumMu K cyllepHUKaMM 3a 13Ky € IIyKa 1 OKYHb.

Yu MOXKYTH OpraHi3aMu MeNIKaTU Ha ONHIN TepuTopii, He
OIPUHOCAYM OAWH OJHOMY KOPHCTI I He 3aBIaloum IMKOIM?
BusaBnserbcsa, MoxKyTh. Hampukianm, Tak CHOiBMeEIIKaiOTh
KpiT i 3aemnb, KO3y i OinKa.
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Y npupoai opraHisMmu He iCHYIOTh 130JIbOBAHO OJMH BiJ
onuoro. Tak, y Jici poctyTs pocauHm (TpaBu, KYIIi, AepeBa),
MeIlIKae 60araTo TBapuH, € 0akTepil Ta rpudu.

I'pynu B3aeMoIoB’A3aHUX MisK cO00I0 opraHismis, AKi :Ku-
BYTh Ha II€BHIU [iJAHIII MiCIIeBOCTi, HasUBAaIOTHCA Y2pPYno-
6AHHAMU.

Pocnunni yzpynoeéanna yTBOPIOIOTH POCJWHU II€BHOI Mic-
IIEeBOCTi, sIKi B3aeMOIiIOTh MiK co0or0. Tak, pociiMHHE yrpy-
IIOBaHHS JIiCy BKJIIOUAE JepeBa, KYIIi i TpaB’THUCTI POCJIUHU.
3aBIAKYN TaKili pPiSHOMAHITHOCTI JIiC MOKHA ITOPiBHATHU 3 KiJb-
KaIllOBePXOBUM OYyIMHKOM, JIe KOKEH i3 «IIOBEPXiB» YyTBOPIO-
IOTh IIEBHI POCJIMHU 1 HACEJIAIOTH MeBHI TBapuHu. Ha KoxHOMY
«IIOBepCi», 110 Ma€ Ha3BY ApPYC, Pi3HE OCBITJIEHHS, BOJIOTICTH
i remmepatypa, a oT:Ke, i pisHi mermrkaui (maj. 167).

BepxHili apyc Jjicy yTBOPIOIOTH AepeBa. lle mepeBakHO
ny0, cocHa, dAJWHA, rpabd, KJeH, Jula, sceH, Oepe3a, OCHKA.
«IloBepxom» HHUKUYE POCTYTH KYIIi JINIUHU, TJIOAY, YePEeMXU,
Oy3uHU, TepeHy, NINIIIINHN, BOBUOTO JMKAa Ta iHIIi.

Kponu nepeB BepxHiX sIpycCiB Jricy i rijasg KyIIiiB 3aTyJis-
IOTh COHAYHE CBiTJIO TpaB’AHMCTUM pocauHaMm. Tomy ix y Jici
3a3Buuai Hebararo. JlicoBi TpaB’AHUCTI POCAMHU MAaIOTh 37€-
OLJIBIIIOTO IIMPOKIL JUCTKU, AK-OT: JKOBTEIlb, KOHBAJIisA, OapBi-
HOK, ILTIOII, CYHUIli, OPJAK, KBaceHUIA Ta iHimi (maj. 168).
IIe momomarae im BOMpaTu AKoOMoOra OiJibIlie COHAYHOTO CBiT-
Jla B yMOBax IIOCTiliHOro 3aTiHeHHs. HaltHuxKumuii apyc Jicy

Man. 167. Apycu nicy: 1 — gepesa, 2 — YarapHuKu, w‘,
3 — TpaB’ssHUCTiI POCNNHU, 4 — MOXU gk



Man. 168. Tpas’sHucTi pocnuHu nicy: opnsk (1), cyHuui (2), kBacennusa (3)

CKJIAIaeThbCA 3 MOXiB 1 JiMmiaHMKiB. BOoHM HaAKOIUYYIOTh
BOJIOTY i B TaKui CIOCi0O BIJIMBAIOTL Ha POCIMHUN BePXHiX
SAPYCiB.

Otixe, ApYycHicmb € IPUCTOCYBAaHHAM POCJUH JIiCYy OO MUP-
HOT'O CIiBiCHYBaHHS B YMOBaX Pi3HOT'O OCBITJIEHHA.

Y jici MemIKamTh AUKAa CBUHS, BeIMiab, JOCH, OJIEHB,
BOBK, JIUCHUIIA, OiTKa, KYHUISA, KO3YJsd, 3a€llb, 1KaK, MHUIIIA
JicoBa, rajgioKa, PisHiI mTaxm i KoMaxu, JOINOBI UepB’AKU
¥ igmti TtBapuHHM (Mas. 169). Mixk HMMU BUHUKAIOTH Pi3HO-
MaHiTHI 3B’aA3Ku. fIK GauuIn, meapurHe Yyzpyno6aHHa JicCy
IIpeJicTaBjJeHe PI3HUMU OpraHi3MaMu.

Man. 169. TBapuHu nicy: oneHb (1), nucnus (2), ropnumusa (3),
MypaLuku (4), Boek (5), 3aeub (6)



& OpraHiamMy MOXYTb BNSIMBATU OAMH HA OAHOTO i LM NPUHOCUTM KOPUCTb abo
3aBaaBatu LWKOAW.

& 3B'A3KM MK opraHiamamu — HeobXigHa ymoBa iXHbOro iCHyBaHHs. Mix
opraHiamMamy BMHMKaKOTb Pi3HOMAaHITHI 3B’A3KN.

& YrpynoBaHHSIM Ha3MBalOTb rPyny OpraHiamMiB NEBHOT MIiCLLEBOCTI, SIKi B3aEMO-
AitoTb Mk coboto. BOHM MatoThb Pi3Hi MPUCTOCYBaHHS 4O MPOXMBAHHA Ha
CMiNbHIN TepuTopil.

“J
\"(-"-‘
Ha wkipi HocoporiB i ByiBONiB 4acTo MOXXHa MOMITUTU ManeHbKUX YOPHEHb-
Knx nTawok. Lle 6yrBonosi wnaku. BoHn 36mpatoTb KOMax, Lo OOLWKYNAKTb
TBapuHaMm, a NOMITMBLUM BOpOra, KpMKOM MONepeaXytoTb CTago i 3nitakTb.
Take cniBiCHyBaHHSA B3aEMOBUrigHe.
Hawi gomaluHi ynobneHui cnyryoTb xassiHamu Ansi pisHUMX YepBiB-napasu-
TiB. [lesiki 3 HUX MOXYTb NOTPanUTX OO OpraHiaMy MnoAuHKU, SKka nornaguna
LMX TBAPWH, i CIPUYMHUTIK HeBEe3NeYHi 3axXBoploBaHHSA. Tomy, Wob 3anobir-
TV 3apaxeHH, NOTPIOHO ByTN ayxe 06epeXHUMU B NMOBOOXKEHHI 3 KOTaMu
i cobakamu, a nicns KOHTaKTy 3 HAMKU HEOOXiAHO PEeTesibHO 3 MUITOM MUTU
pyKu.

CTopiHKa epyauTa

<> [epeBip CBOI 3HAHHSA

——

1. Lo Ha3mBaTb YMHHUKAMW XNBOI npupoan? Haseam npuknagu.

2. Po3kaxun Npo 3B’a3KK Mix opraHiamamu, siki 306paxkeHo Ha MasntoHky 165.

3.9k BNAMBaKOTb OAMH Ha OAHOrO OPraHiaMu B TakuMx Mnapax: a) 3aeub i
KOHIOLWKMHA, 6) wykKa i kapachb, B) NiAOCUYHKK | ocuka?

4. llo Take yrpynoBaHHs opraHiamis?

5. 9k pocnnHmM NpUCTOCOBYIOTLCS A0 CRiSIbHOrO NPOXWUBAHHS B NiCi?

6*. HaBeau skomora Ginblie npuknaniB 3B’ A3KiB MiXk opraHiamamMm Ha OCHOBI
XMBJIEHHS, CKOPUCTaBLUNCb MEPENiKOM: METENVK, NaCTiBKa, KOHKOLWWHA,
AcTpy6, coBa, Tpaea, IMCULS, CONOBEN, XYK, 3a€Lb, N'YCEHULIS.

§46. EKOCHCTEMHU

SK cmiBiCHYIOTH Pi3HI »KUBI icTOTM Ha CIiJIBHINA TepuTO-
pii? IIlo6 BiAmoOBicTM Ha Iie 3alIUTAHHSA, BUE€Hi BUBUYAIOTH He
TiJIBKY TBapMH, POCJIHUHU, Irpubu, OaKTepii, a i 3B’SA3KU MiK
HUMHU i cepemoBUIle IXHLBOIO KUTTA. ToMy B HayIli 3’aBUBCA
TEPMiH «EKOCHUCTeMa».
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Man. 170. Ekocuctemu: cten (1), piyka (2), kBiTHUK (3) i akBapiym (4)

+ IlTo Take exocucrema

Exocucmemoro HasmBaloOTh CYKYIIHICTH OpraHiamiB, AKi
MeNIKalTh Ha CHiJIbHINA TepuTOpil B MeBHUX yMOBax cepe-
OBUINla iCHYBaHHA i B3aeMOLiIoTh MixK coboro. OxgHi exocuc-
TeMU MOMKYTh icHyBaTu 0e3 ydacTi JIOAWHN, TOMY Ha3uBa-
IOThCA IIPUPOIHUMMU, SK-OT Jic, JyKa, piuka, 03epo, 60J0TO
(manx. 170, 1, 2). Immi exocucTeMH CTBOPIOE JIIOJAIHA.
Ile mTyuyHi ekocucTeMMW, HANPUKJALA KBITHUK, aKBapiym
(max. 170, 3, 4), craBOK, moJje, caj.

e Axun ckaam eKocucTreMu

Sk mokasaHo Ha MaJOHKY 171, ekocmcreMa CKJIAIa€Th-
cA 3 OpraHiamiB, AKi B3aeMOIiIOTH MiK Cc000I0, i YMHHUKIB
cepeoBUINa, AKi Ha HUX BILIMBAIOTH (CBiTJIO, TeMIiepaTypa,
Boza Ta iHri). Xou akuMu 6 pisHUMEU OyJIu opraHisMu omHiel
€KOCHCTEeMU, KOKHUUN 3 HUX BUKOHYE B Hill IeBHY POJib.

PocamHu yTBODPIOIOTH OpraHiUHI PEeYOBUMHU, BUKOPHUCTOBY-
I0UM €Heprilo CcBiTJI0BUX mpomeHiB. [lumMu pedyoBuHaAMU BOHU
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Man. 171. Cknapg ekocuctemm

3a0e3meuyioTh He Juile cebe, a ¥ immri opramismm. Tomy
B €KOCHCTeMi pOCJMHU Ha3WBAIOTh YTBOPIOBAUYaMU.

TBapuHU CIIOKMBAIOTh OPraHiuHI peyOBUHU, CTBOPEHI poc-
JIMHOIO, KOJH TOiJAal0Th POCIMHMN a00 iHIINX TBAPUH. B eKo-
CHUCTEeMi TBAapMHU BUKOHYIOTH POJIb CIIOKMBAaUiB.

Pocaunu i TBApUHU, AKi BXOAATH OO0 CKJIaAy €KOCUCTEMU, i3
YacoM MOMHUPAaTh. PeIITKY BiAMepJINX OPraHi3MiB pyHHYIOTH-
cAd 1 mepeTBOPIOIOTHCA HA HEOPraHIUHI PeYOBUHM 3aBAAKU Ii-
AJBHOCTI TAKUX MENIKAHIIB I'DYHTY, AK JeAKl KoMaxXu, J0IIO0-
Bi uepB’saAKuU, rpubu i 6axTepii Ta iHmmx. B ekocucremi BoHU
YTBOPIOIOTH I'PYIIy OPraHi3MiB HiJl HA3BOIO «PYHMHIBHUKHU .

PosraaryTi npukJIagy MoKasyioTh B3AEMO3B’ I30K MiK pis-
HUMHU I'pylaMy OpraHidMiB B €eKOCHCTEMi Ha OCHOBi KUBJIEH-
Ha. OgHiI opraHisMmM € IPOAYKTaAMHU KUBJCHHS IJISI iHIINX.
Bes mporo ekocucrema He icHyBaja 0.
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« Posib IpUPOOHUX €KOCHCTEM Yy IIPUPOIL

Jlicu Ha3WBaIOTh CIPABKHIMU «3€JIEHUMU JIETeHAMU » T1jIa-
HeTH. 3aBASAKMN 1M Y IIOBiTpPA HAAXOAUTL BeJUKa KIJIbKiCTh
KHUCHIO. A IIle KPOHM JepeB i KYIIiB 3aTpUMYIOTh IIKiIIMBi
rasm Ta IIuJa, i UM COPUAIOTH OUHINEHHI0O aTMochepu. Jlic —
IoMiBKa 6araThbox OpraHismis.

@ Mpurapawn i assu TBapuH Jicy.

Jlic 3abes3meuye JI0AUMHY PiBHUMHU MaTepiajamMu. 3 AepeBU-
HU BUTOTOBJAIOTH PisHUY OymiBelbHUU MaTepiaj, meOJri, ma-
Imip, TKaHWHU TOIIO0. I'pubu, ropixm, Aroau, JiKapchbKi poCIm-
HU — TeXX mapu Jicy. Yucre jicoBe moBiTps moOpe BILJIMBAE Ha
OpraHu AWUXaHHA, a TUXEe INeJIECTIHHA JIUCTSA 1 CIIiB IITAIIOK
JIiIOTh 3aCIIOKiMJIMBO Ha HepBOBY cucrtemy. To0OTo Jric Mmae He-
abuAKUN 03TOPOBUU BILJIUB HA JIIOAUHY.

Crenu, NTyKu, MOJOHUHU JIOAWHA BUKOPUCTOBYE IJISI BU-
MmacaHHs XyaoOu i 3aroTiBiii ciHa.

Exocucremu mpicHux BOmOUM (PiYOK Ta 03ep) € AKepesioM
IMTHOI BOOY Ta BORU IJIA 3POIIEHHS IOJIB i camiB. IxHi mem-
KaHIl — pubu, pakm, MOJIIOCKU — ITiHHI MPOAYKTU XapuyyBaH-
Hsa. Ha Oepesi piuoK Ta 03ep BJIAINITOBYIOTH 0a3U BiAIOUYMHKY,
a TaKOJK CIIOPTHBHI I TypHCTHYHiI Tabopu.

JIfonu oTPUMYIOTH €CTETUUYHY HACOJIOAY, IIepe0dyBaouu Ha
MIPOTYJIAHKAX yV IPUPOIHUX €eKOCHUCTeMAaX.

Kpim npupogHux, iCHYIOTh IIITYYHiI €KOCUCTEMMU: II0J€, Call,
CTaBOK, IIapK. 1X CTBODIOE JIIOAWHA 3a1JId 3aJ0BOJIEHHS BJIAC-
Hux morpeb. Ilose i cam — aasa oTpuMaHHS POCJIHMHHUX IIPO-
IYKTIiB XapuyBaHHSA, CTaBOK — MIJIA PO3BEIEHHA puOU, IapK —
IJIs BiIIIOUMHKY Jogeii. Bimomuii To0i akBapiyM — TeK IIITy4Y-
Ha ekocucreMma. lle He suIile oKpaca mpuMilneHb. AKBapiymu
CTBOPIOIOTH TAKOXK, ITTOO CIIOCTEpiraTy 3a MEINKaAHIIAMU BOJI-
HOTI'O CepeoBUIlA, BUBUATU BILINB Pi3HNX UMHHUKIB Ha HUX,
JOCJLIKYyBaTH 3B’ AI3KU Mi’K BOSJHMMU OPraHisMaMu.

KopucHi ana 3mopoB’s oBOui, OOPOIIIHO i KpPymoum JIIOIHU-
Ha OTPUMY€E 3aBASKH pocjauHaMm. /1A mboro Ha IIOJISIX BOHA
BUPOIIY€ MIIEHUII0, KUTO, OYPAK, COHSIIHUK, KapPTOILIIO,
MOPKBY Ta 0araTo iHIIWX POCJIUH.



Man. 172. NweHnyHe none (1) i abnyHesun cag (2)

Pociannu, axi groquHa cueniajbHO BUPOIIYE AJA OTPUMAaH-
HA IIeBHUX IMPOAYKTIB, HA3WMBAIOTh KYJLbMYPHUMU DPOCAUHA-
MU, a BigBeIeHi A IXHBOT'O BUPOIIYBAHHA MICI[A — MOJIEM
i cagom (mai. 172).

OCHOBHUMHU OpraHidaMaMM B €KOCHCTEeMi MHOJIA € KYJIbTYP-
Hi pocaumum. Ha ixHiil picT i po3BUTOK BIJIMBAIOTL BigoMi
TOOI YMHHUKN HEXXMUBOI IPHUPOJM: CBiTJI0, TEIJIO, BOJOTICTh.
Oco0simBe 3HAUYEHHSA MAa€ CKJIAL I'PYHTY, 3 AKOTO KYJIbTYpPHI
POCJMHI OTPUMYIOTHL HeoOXimHi peuoBmuu. Yum OijbIme Imo-
JKUBHUX PEYOBUH MiCTUTH I'PYHT, TUM KpainuM Oyae BpPOsKaii.

@ Mpurapgan, axi me opradismMu, KpiM KyJbTYPHUX POC-
JIUH, € B eKocucTeMi moasa?

Tumri pocauau mosst — Oyp’AHU, HAIPUKJIAL OCOT i MUPIiii.
Bonu mepemikomiKaoTh HOPMAJBHOMY KHBJIEHHIO KYJIBTYP-
HUX POCJHNH, BiIOMpaouy B HUX BOAY 3 HOKUBHUMU PEUOBU-
HaMM, 3aTiHIOIOTH IIOCiBU, CIIPUUYNHSAIOTH BUJIATAHHA KYJIb-
TYPHUX POCJUNH, 3aBaKaloTh 30MpaHHIO Bpokaio. Tox y mo-
TJIA1 3a MOJIeM JIIOAWHA 3HUIIYE Oyp’ AHMU.

B exocucremi moJsisi € ¥ TBapmHU, HacamIiepeln KoMaxXwu,
IIOJIBOBi1 MUIIi, XOM’SIKM, XOBPaXM, AKi 3HAXOAATH IIPUTYJIOK
cepell POCJUH TOJIA i JKUBJIATHCA HUMU. [lo TBapWH mOJIS Ta-
KOJK HaJIesKaTh MEIIKaHIll I'PYHTY — UepB’AKU, KOMaxXu, pisHi
MiKpooprauismu.

@ MoMipKyi, axi 3B’A3KKM MOXXYTh BUHUKATH MiK POCJIH-
HaMM i TBapuHaAMU IIOJA.
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Man. 173. TeapuHu-MeLLKaHLi cagy: apo3a (1), 6oxona (2), mypatuku (3),
COHeuKo (4), ponyxa (5), TypyH (6)

Camom HasmBalOTh HACAAKEHHS JepeB 1 KYIIiB, IO TpUBAa-
Jui yac 3a0esneuye JIIOAMHY ICTIiBHEMU ILIogamMu. Bucamxy-
BaHHSA caliB — HaBHS TPAAUIlisd YKPalHCbKOTO Hapoay.

OcHoBHUMU opra"ismamu cany € pocamau. Ile ¢ppykToBi
JepeBa, HampukJjaan s0JyHi, rpyIri, BUINHiI, CIUBU, a 3 KY-
IIiB — cMOpoOAMHA, arpyc, MajanHa. AJjie B cagy 4MMaJjo i TBa-
puH (mas. 173). Cepen TBapuH cany € i TOMiYHUKYU POCJIMH.
Ile nmTaxu, AK1 DOJIOIOTH Ha NMIKIAJIMBUX KOMax Ta IXHI Ju-
YMHKH, a TaKOyK KOPMCHI Komaxu. Bmxoaum 6epyTh ydacThb
B 3aIlMJIeHH1, COHeUYKa HUIIIBHO aTaKyIOTh MIOIEJUIlbL — 3Jic-
HUX CIIO}KMBaAUiB COKiB POCJINH.

OriKe, IITYYHI eKOCUCTEMHU He MOXKYTh 00iliTHCs 6e3 BTPY-
YaHHA JIOOUHU. BoHa n0ae mpo HUX, CTBOPIOIOYM HEOOXimHi
YMOBU iCHYBaHHH.

% MNigcymMku

& ExocucTema — CyKyMHICTb OpraHiamiB, siki MELLKaloTb Ha CMiNbHiii TepuTopil,
B3aEMOLi0Tb MiXX COOO0I0 Ta 3 yMOBaMuM CepeaoBmLla.

& Mix opraHiaMamy eKoCMCTEMU iCHYIOTb 3B'A3KM, 3YMOBIIEHI OTPUMAaHHAM
MOXVBHUX PEYOBWH i eHeprii.

& ExocucTemu, ki icHyt0Tb 6€3 BTpyYaHHS MI0AVMHN, Ha3MBaTLCA NPUPOAHUMMU.
Lle nic, cten, o3epo, piyka.

@& LLITy4yHi ekocucTeMM CTBOPIOE | gOrnsAAae NognHa, Hanpyknag napk, aksapiym,
KBITHUMK, nore, cag Ta iHLLUi.



ﬁ

CTopiHKka npupoaoaocnigHuKa

30iCHM CNOCTEPEXEHHS 33 EKOCUCTEMOK CBOET MiCLIEBOCTI, 06 03HaoMu-
TUCA 3i CKIMaioM eKOCUCTEMU, YMOBaMU iCHYBaHHS Tl MeLLKaHLIB i 3B’A3kaMu
MiX HUMU. [In§ uboro Tobi 3HaaobnATeCs GNOKHOT, py4yKa, atrnacu-BU3HAYHNKN
POCHVH | TBApuH, hoToanapar.

Hiss 1. Obepun Oyab-sKy ekocucTeMy NodNU3y CBOET LLKOAW (YM B iHLIOMY
MmicLi), BuaBM ii cknag,.

Ais 2.Cknaan xapakTepucTUKy eKkoCMcTeEMU 3a MaHoM:

1. HasBa ekocucremum.

2. MNpupogHa um WTy4YHa ekocuctema.

3. AKi pocrnvHW | TBAPUHU iICHYIOTb B €KOCUCTEMI.

4.Y AKknx ymMOBax cepefoBULLa MELLKaTb OpraHiaMu ekocmuctemu (Hanpu-
Knag, 3aTiHeHe Y1 OCBITNEHe MiCLle, 3BOSTOXKEHA UM MOCYLUNMBA AINAHKA).

. AKi 3B’A3KM MiXX OpraHiamMamy eKocucTeMun BAANOCS BUSBUTU?

. Un 3a3Hae ekocucTema BNAUBY NMOAMHN? AKLLO Tak, TO 3anuLn, SKi 3MiHK
BiAOynucsa B ekocucTeMi B pesynesrati JisiNbHOCTI MOANHN.
Axwo matnmell 3mory, nig Yac cnocrepexeHHs cdoTorpadyn MeLlKkaHuUiB
eKocucTeMMU.

Aisa 3.7igrotyn po3nosigb Npo eKocucTeMy i NPe3eHTyn ii B Knaci.

i

\df-""
Mprknagom NpUpPoaHUX EKOCUCTEM € NPICHI BOAOWMM — pidKa i 03epo. B ixHix
BEPXHiX Llapax HawTenniwe i HahbiNbWMA BMICT KUCHIO. Tyau MpPOHUKae
HanbinbLle CBiTNa, TOMY 1 HankbaraTWmin POCIMHHUIA CBIT. POCNNMHM NpiCHUX
BOAOVMM [OCUTb Pi3HOMaHITHI. TyT pPOCTYTb OYEpPET, HWXHS YacTuUHa SKOro
nepebyBae y BOAi, a BEPXHA — HaJ BOAON; naTtarTa Gine i rmeymnkm XoBTi,
NNCTKM SIKMX MNaBaloTb Ha MOBEPXHi BOAW, i ManeHbka psicka. HaBkono
03epa nobnuay BoAM POCTYTb BOMOTOfOOHI KamnXHULSA, nenexa, OCoka.
€ pocCnvHK, WO NOBHICTIO POCTYTh Mg BOAOK — Le 30e6inbLioro BogopocTi.
TNOBUMM MELLKaHLUAMM MISTKOBOAHOI YacTMHU 03epa € aba, pak, MOoCKn
CTaBKOBWUK i )XabypHULS, KyK-NnaByHeLb, NTMYMHKM 6aboK i komapiB Ta iHLWKMX
Komax. Y TOBLLi BOOAW B 3aBUCIIOMY CTaHi nepemillyeTbest 6e3niv apibHnx
OAHOKMITUHHMX | 6araTOKMITUHHUX POCIMHHUX | TBAPUHHMX OPraHi3MiB. IXHS
crninbHa Ha3Ba — MJIAHKMOH. HVUM XUBNATLCSA MyrorioBkW, Manbku pub Ta
aesiki gopocni pubu. Y Bogorimax noLUMpeHi TaKoX XWKi prbu — LiyKa i OKYHb.

[N

CTopiHKa epyauTa

> MepeBip cBOi 3HaHHS
——
1. 13 yoro cknagaeTbca ekocuctema?
2. Aka ponb pocnuvH, TBapuH, rpubis, GakTepin B ekocnuctemax?
3. Yu npaBunbHUM € Bucnis «PocnnHm rogytoTs ycix»? Bignosigs 006rpyHTyN.
4. HaBean npuvknagmn npuUpoaHMX eKocucTeM. FAKe IXHE 3HayeHHst y npupogi?
5.

YyM BOHM KOPUCHI AN NIOGUHN?

Haeegu npuknagu wWty4HMX ekocuctem. [Ang 4oro ix cTBoptoe nognHa?

Aki 3B’A3KM iCHYIOTb MK OpraHiamammn B ekocucTemi nons, cagy? 3anuium
npuknagn QpravHiglvliB LMX ekocucteMm, siki Hanexatb A0 YTBOptoBauis, \(:qf
CMOXWUBAYIB i PYMHIBHUKIB. et

6*
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§47. JIOMUHA — YACTHHA IIPHPOJILL.
- 3MIHH B TIPUPOTI

« Ik 3MiHIOIOTBCHA 3B’SI3KM JIIOAMHU 3 IIPHPOTOI0

fAK T0Oi Bimomo, JIOAMHA € YACTUHOIO IIPUPOAU. I BIPOIOBIK
CBOT'O iICTOPUYHOTO PO3BUTKY JIOAMHA PIBHMM YMHOM BHBUaJIa
IpUPOAY, HIPUCTOCOBYBaJacsa A0 Hel, HaMmarajacs BUKOPUC-
ratHu ii gaa cBoro OJsara. Ciepiny JoAuMHA MaJIO BTpydaJjacs
B npupony. IIpore 3 uacom BOHa mocArja HeabUIKUX YCIiXiB
y 1i ocBOeHHi Ta mepeTBOpeHHi. | 1me mopymmiao 3BUYHE iCHY-
BaHHS IPUPOIHN.

Bnoaup grogmHM Ha IPUPOAY CTaBaB Aefaji MOMITHIIIIMM.
Jlicu, sKmMu KoJymch OyJM BKPUTI HEOCSKHI IPOCTOPH CY-
xomony Ha 3emJuri, macoBo BupyOyBaam. Ha ixHbomy wmici
3BOAUIN OYAWHKM, JOoporu i moctu (MaJua. 174). 3 Haap 3emi
moyaJju BUAOOYBaTH y BeJUKill KiJIbKOCTiI KOPHUCHI KOIIAJINHU,
IIT0 TaKOK 3MiHIOBaJIO MicieBicTh. OTiKe, JIOAWHA TOJIMIITY-
BaJjia cepeJoBHUIIle CBOTO iCHYBaHHs. A 110 BigOyBaJjocs 3 IIPU-
pomor?

IlorpanuBmin y BejimKe MicTo, Oauuin 0es3jiu HaWpisHOMA-
HITHIIIIOTO aBTOTPAHCIOPTY, BHCOTHiI OyAWHKM, sCKpaBe CBi-
YeHHs BITpUH, NIIMPOKI acdasbpToBaHi IIpocreKkTu. I Bce 1ie
cTBOopmJa JioguHa. JliogmHa rocmogaproe Ha MJaHETi: Oymye
BOJIOCXOBUIIA, BUPYOye Jicu, ocyIirye 60Ji0Ta, ITPOKJIALAE MI0-
poru i TyHesi, BumoOyBae KOpHCHI KomajauHM ToIo (Mmas. 174).
IIpore TakmMum CBOIMHM [OiAMH BOHA COPUYUHIOE B IIPUPOIL
HEe3BOPOTH1 3MiHM, uepe3 sKi morepmnae i cama. IIpupoma mo-
YMHAaE <«BiggAdyBaTu» il 3a0pygHEHUM IIOBITPSAM, HEAKiICHOIO
IMUTHOIO BOJAOIO0, MPOAYKTAMU XapuyBaHHS 3i IMIKiIJINBUMHU J10-
MillIKaMMu.
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YcBigjoMuBIIa 1€, JIIOAWHA OaraTto 4oro poouTh s 306epe-
JKeHHA npupoau. Benuki macuBu 3eJleHUX HacalKeHb, KBITHU-
KM, POJIOYL MMOJIisI, 3apUOHEHi CTaBKM, 300IapKU — IIe ITO3UTUB-
HUU BILIWB JIOAWHYA HA IIPUPOAY, Ta, HA KaJb, I[bOT'0 HE TOCUTD.

Yci Tiza mpupongu 3a3HAIOTHL 3MiH mif BiauBoM CoOHIISA, BOAM,
BiTpy. I Xoua ropu BumaioThCs HE3MIHHMMM, HACIIPaB/i IIOCTili-
HO BiZOyBalOThCA SBUINA, IO TaK UM iHAKIIE 3MiHIOIOTH iX.
Musne 6araro yacy, i cTaHeThCS IIOMIiTHA 3MiHA — I'OpU CTaHYTh
HIDKYUMU. Bijlsg iIXHBOTO MigHIMKIKA MOKHA OyIe OauuTH yaaM-
KM y BUIVIAAL Beaumkux Opma (maJj. 175), apiOHmx Kaminuu-
KiB, micok. Ile Hacaimok pyiHyBaHHA ripcbkux nopia. HasiTe
MiIHU# 1 JOBrOBiUHMYM I'PAHIT ITiJi BOJNBOM PiBHUX UMHHUKIB
YPEIITi-PeIIT IIePeTBOPIOETHLCA HA IVIMHY Ta IIiCOK.

HarpiBanHsa coHIleM TBepAUMX IOPiJ BIAEHBL 1 pi3Ke 0XO0JIO-
IXKeHHS YHOUl, IO TPUBA€E AOBT1 POKU, IIPU3BOAATL IO YTBO-
PEeHHA TPIIMUH i po3JOoMiB, AKi 3allOBHIOE IOIIOBa BojAa. 3a-
Mep3adr, BOHA PO3IIUPIOETHCA caMa Ta PO3MINPIOE IIIMHYA
B TripchKiil mopoji. Byayuum po3suMHHUKOM, BOJA IIOCTYIIOBO
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Man. 175. PynHyBaHHs ripCbKknx nopig

PO3UYMHSAE PEUOBUHU B OJHUX MICI[AX 1 IIePEHOCUTH 1X B iHIII.
OMmuBaroum O6eperu MOpPiB, OKeaHiB, PiYOK, XBUJi TeX 3MiHIO-
IOTH IIPUPOAY.

[pyHTH PYHHYIOTBCA Uepe3 POSMUBAHHA BOIOIO IIiJ dUac
CUJbHUX 3JIUB i pPisKoro tameHHs cHiry. Ha cxmiax BoHU
B3araJjii MOKyTh 3MUBATHUCA BOJOIO, IPU I[bOMY YTBOPIOIOTh-
ca apu. CTpiMKi IIOTOKM OOIIOBOI BOAUW PO3MHBAIOThH I'DYHT,
YTBOPIOIOYM B HbOMY 3aryinmbuHm. Ilicis cuabHOro momry Taka
3araubuHa MOKe JocsaraTu ImoHaj miBmerpa (MaJ. 176).

YHacaiiok po3sMUBaAHHSA TipChKMX IOPiJ ITiA3€eMHUMU BO-
JaMHi BUHUKAIOTh IYCTOTH Pi3HMX po3MipiB. Tak yTBOPIOIOTH-
cA meuepu. IxHA KOBKWHA MOKe CATATH NECATKIB MeTpiB.

fx Oaumirn, Boma € WTPUPOTHUM
YMHHIKOM HACTaHHS 3MiH Y IPUPOIi.

IToBiTpa Tex mpuueTHE OO 3MiH
y npuponi. IIporsarom wminbiioHiB
POKiB BHMCOKi TipcbKi XpebTu BuU-
BiTPIOIOTHCA, CTAIOTh HUMKUYUMU Ta
MMOJIOTIIIIUMH 1 MOXKYTBH B3araJi e-
PeTBOpPUTHCSA Ha PiBHUHMU.

BiTpu, 1o momupiomoThCA 3 IY-
’Ke BeJUMKOIO IIBUAKICTIO, 3HOCATH
I'PYHT, IIePEeHOCATHh MiCOK Hajd IIo-
BEpXHEI 3eMJIi, (popMyroum Irimia-

Man. 176. PoamusarHs rpynTy  H1 narop6u pisHoi popMu — AOHU
noToKaMu AOLLOBOI BOAW i bapxanu. He 6e3 momomoru BiTpy



Man. 177. 3miHn B Nnpupogai nig gieto BiTpy

YTBOPIOIOTHCA KaM’ fAHi cKeJsii xumepHux opm. BiTpu-0ypesii
JIaMalOTh TiJIKM i cTOBOYpH AepeB, HABiTh MOXKYTh BUPBATH 1X
3 KopeHeM (maJy. 177).

PyiiaiBHY cuay BiTpy Ta BOAM iCTOTHO ITOCJIA0JIIOIOTH 3e-
JeHi HacamKeHHsA. Och YOMY Ha BiIKPUTUX MiCIIEBOCTAX BHU-
CaIKYyIOTh JIICOCMYTH.

Or:xe, mig giero npupomHmx uymHHUKIB: COHIIA, BOAUM U
BiTPpy — y HpUpOAi BMHUKAIOTHL 3MiHM. BoHU Bim0yBaioThcs
IIOCTYTIIOBO i TPMBaAIOTh OaraTo pPoKis.

IIpore B mpupoai TpanadioTbCcA 1 pamToBi 3MiHM — IIe
IIOBeHi, BUBEP:;KeHHs BYJKaHiB, semJyerpycu. Iligm uac Bu-
BepP:KEeHHA BYJKaHIB pO3)KapeHli peuoBWHU 13 3eMHUX HaIp
BHJINBAIOTHCS HA30BHI (maj. 178). MacuBHI mOTOKM po3:Kape-
HOl Macu, I'yCTUil AUM HaJ BYJKAaHOM 3MiHIOIOTH yCce HaBKPY-
ru. Ha npujerimx TepuTopisixX TMHYTh POCJIMHU i TBapUHU.
He meHII BaKKUMM OJd IPUPOAU € HACTIAKU 3€MJIETPYCIB.
Y Mmicnax seMJeTpyciB 3eMHa MOBEPXHS IIiHIMAaEThCs, OIIyC-

Ka€eThCA, BUTUHAETHCHA, TPICKAETHCA, TOOTO PiBKO 3MiHIOETHCA

L2

Qe

e



(
\

N

Lt

216 ’

Man. 178. BuBepxxeHHs BynkaHa Man. 179. Hacnigkn semneTtpycy

ii popma (mas. 179). 3emyaerpycu I BUBEP:KeHHS BYJKAaHIB
ny.:xe HebOeslleuHi NPUPOAHI ABuUIa, 00 3a JiveHI XBUJIMHU
MOJKYTh 3amoaiATH 6araTo juxa, 3a0paTu *KUTTS JIOAEH.

% Nigcymkun

& JliognHa € YacTUHOI NpUpPoaM i TICHO 3 Heto NoB’A3aHa.

& CBOEIO roCrnofapchbKo i MPUPOAOOXOPOHHOW AIANBHICTIO MIOAUHA 3HAYHO
BMIIMBAE Ha NPUPOLAY.

& Mpupoaa 3mMiHIETLCA N BANIMBOM NPUPOAHMX YMHHWMKIB (COHUS, BOAMU, BITPY
TOLO), @ TaKOX Nif BNSIMBOM rocnoAapcbKoi AisNbHOCTI MOANHM.

CTopiHKka npupoaoaocnigHuka

MpoBeau cnoctepexeHHs. JTiTHbOI AHMHK NobyBaW y napky, nici Y nicocmy-
3i. [NopiBHAN CBOE CaMOMOYyTTA B LMX MiCUSX 3 TUM, KON TW nepebyBaeLu
y KiMHaTi, Ha noggip’i UM Ha BynuLi Benukoro micta. [le 1o6i ninwe novysa-
€TbCA, e TV BigyyBaeLl GinbLuy npoxonoay?

3pobu BUCHOBOK NPO Te, Ik NepebyBaHHSA Ha NPUPOAI BNMBaE Ha camMono-
YyTTS MOOUHN.

4> MepeBip CBOI 3HAHHSA

—

1. HaBegu npuknagu BNnunBy NMIOOUHW Ha NpUpoay.

2. HaBeawn npuknaam BNAvBy NpUPoOan Ha NIOSUHY.

3. Ha nigcTaBi skux npypogHnx siIBULLL BUHMKINO Npucnie’a: «Boga kamiHb TounTb» ?

4*. T1osICHK, SIK TM PO3YMI€ELL BUCTIIB «OAMHA — YacTMHA NPUpoany.

iy i

N5 lonoMoOXyThb Aopocni

T
Mocninkyrcsa 3 4OPOCAMMM YneHam TBOEI poauHM | 3’ACyR, WO Yy TBOEMY
NPUPOOHOMY OTOYEHHI 3a OCTaHHI POKM 3MIHMNOCS Ni4 BRAMMBOM NPUPOOMU,
a Lo — rocnogapcbKoi AianeHocTi niogunHu. Migrotyn npeseHTadiio Ta noka-
XMW iT Y4HSIM Ha ypoLui npypogo3HaBCcTBa.
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. EKOJIOTTYHI ITPOBJIEMHA
" TA IXHE€ BUPINIEHHS

YHaCIiIOK misIILHOCTI JIOOAWHN Y HPHUPOAiI BimOyBaeThCcA
b6araro 3miH. Cepen HHUX € TaKi HIKiAJIMBi, IO 3MYIIYIOTh
JIIOJICTBO 3aAyMyBaTHUCA HaA THUM, AK iX He IOIYCTUTHU abo
NpUHANMHI 3MEHIINUTU HeraTUBHI HACJIIIKM IIUX 3MiH.

IIxigauBi peyoBUHU, IO 3’ ABJIAIOTHCS YV BOAL, I'PYHTI, IIO-
BiTpi (Mas. 180) BHACHIZOK AiAJBHOCTI JIIOAWHU, ITOTPAILIA-
I0OTh B OPraHi3M pOCJIUH, TBapuH i JoauHU. SIKIO I11e Tpa-
IUIIETHCS YACTO i B HAAMIPHIN mygsa 6e3meyHOro iCHYBaHHSA
JKUBUX iCTOT KiJIBKOCTi, BUHUKAIOTH €K0/02i4Hi npobremu.
Tary sarajnbHy Ha3BY JaJaU He2AMUBHUM 3MiHAM Y npupooi.

Cepen exkoJIOriuHMX HpoOJeM HANOIIBLIINMM €: IIOTipIIIeH-
HA CKJAAy MOBITPs i BoAM, 3MEHIIIeHHS BHUIB OpraHisMiB Ha
HaITif MJaHeTi Ta iIXHbOI UMCEJbHOCTi, pyUHYBaHHA I'PYHTIB
Ta 30iJBINTEHHA BMICTY B HUX INKiJJIUBUX PEUYOBUH.

Man. 180. 3abpyaHeHHs1 MOBITPSI BHACNIAOK roCNO4APCHKOT AiSNbHOCTI MOANHN J%
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Man. 181. 3abpyaHeHHs1 BOOOVM CTiYHMMK BOAAMU NPOMUCOBUX NiANPUEMCTB

Huui B gBurynax aBToMO0ijiB, JiTakiB Ta iHIINX BUAIB
TPAHCIOPTY 3ropa€ CTiJIbKMW IIajJuBa, IO IPO YUCTOTY IIOBi-
TpaA maBHo 3a0yTo (mas. 180). Tak, micaa camoBanua OeH3U-
HY, COJIAPKU, racy, BUKHUIHI ra3y MiCTATH PEUOBUHU OJU3BKO
300 maimenyBaHb. Cepel HUX OiJIBIIICTh € IMKiAJIUBUMHU OIS
opraHismis.

Ckyjan BOAM HOTipHIyEThCA Uepe3 Te, M0 MiJIpPUEMCTBA
3JIMBAIOTh Y BOJOWMMU HEOUMIIIEHY BOAY 3 BHCOKHM BMicTOM
OTPYHHUX [OJIs BChOTO JKMBOT'O PEUYOBUH. 3a0PYAHIOIOTH BOIY
TAaKOYK MiHepaJbHi mJoOpMBa M OTPyTOXiMikaTu, IO BUMUBA-
IOTBCSA 3 IIOJIiB JOMIIOBMMHU BogaMu ¥ moBeHamu (Maj. 181).
Bix mmporo Boma cTae MaJIONPUAATHOIO IJIA CIIOXKUBAHHSA JIIO-
nuHo. IloripmiyioThbCss YMOBM KUTTA MEIIKAHIIIB BOJOMM.
Il:xKepesioM TUTHOI BOAM IJISI »KUTEJIIB 0araTrboxX MicT YKpaiHnu
€ Boma JlHimpa Ta iHIMUX BeJMKUX PidoK. AJte mocTiiiHe ix 3a-
OpyIHEHHS, COPUUYNHEHe MifAJbHICTIO JIOAUHMU, iCTOTHO MIOTip-
1mye AKicTh muTHOI Bomu. ToMy B OOKHTUX paiioHax HaIIOI
IUIAHETU MMPAaKTUYHO He 3aJUIIMUJIOCA YMCTOI ITUTHOI BOAU.



Man. 182. TBapuHu, AKi 3HUKIM 3 TepUTOPIi YKpaiHW BHACNiAOK QisfibHOCTI
noanHKn: kynaH (1), canrak (2), kiHe MNpxeBanbcbkoro (3)

JItogmHa CcBiIOMO BIIJIMBa€ Ha »KUBY IIPUPOAY, CTBOPIOIOYN
JIJIS CBOIX ITOTPe0d HOBi COPTH POCJIMH i IOPOAM TBAPUH Ta PO3-
ceqdoum ixX Ha 3HauHiI Tepuropii. OgHax vacro OyBae i Tak,
1110, 3a0e3IIeUyoUYn CIPUATINBI YMOBU AJIS iCHYBAaHHSA OJTHUX
JKUBUX OPraHi3MiB, BOHA 3HUIIYE 1HIII.

IIpukpo, ane B ocCTaHHI CTOPiUYA NTOCUJUBCA HETATUB-
HUI BIJIUB JIOAUHM Ha KUBY npupony. Tax, mpuOJIm3HO 3a
300 pokiB Ha 3emMJri 0€3IMOBOPOTHO 3HUKJM COTHI BHMIIiB poC-
auH i TBapuH (Maja. 182), mie OinbIie ix mepedbyBae Ha MeKi
BHUKHEHHS.

ExosoriuauMuy npobjemMu I'PYHTOBOTO CEPeNOBUIIA € 3MEeH-
IIIeHHSA IIJOIN I'PYHTIB BiJ TOTO0, IO IIPOBOSATHCS MacCIITaOHI
3a0ymoBM, 301JIBIITYIOTHCS IIJIOIIL MACOBUIIL i IIOJIiB, BHOCUTHCSA
HaAMipHa KiJIbKicTh JOOPHB Ta PEYOBUH, NPU3HAUYEHUX IJII
BHUINEHHS Oyp’ AHIB 1 MIKigIMBUX KOMax TOIIO.

OcKinbKu IIOBiTPA, BOJA PidOK, MOPiB, OKeaHiB He MAalOTh
Iep:KaBHUX KOPAOHIB, TO KWB1 OpraHi3sMH IIOTepPIIaloTh Bif
HEeraTUBHOTO BILJIMBY MiAJBHOCTI JIIOAWMHM B YCiX KyTOUKax
miaHeTu. BueHi migpaxyBaJjm, IO 3 TaKMMM TeMIIaMH 3a-
OpyIoHeHHs, SK HUHIMIHI, JIOACTBO HEMUHYYE IPSIMYE 10 €KO-
JIOTiuHOI KaTacTpodu.
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3BUUATHO, AKOU JIOAWHA IIPUIMHNAIA HEeraTUBHO BILJIMBATU
Ha HABKOJIUIITHE ITPUPOIHE CepeloBUIIle, TO IPUPOAa 3Moria 0
i cama BropaTucs 3 IepejliueHuMU IIpodJjieMaMu W He JTOomyc-
TUTHU eKoJioriuHoi karactpodu. Ta gasa mboro sHamobuiamcsa 6
COTHI JIiT, IITO € 3aHAATO BeJIUKUM TepMiHoM. TomMy HaraJabHOIO
CIIPaBOIO BCiX Jofeil Ha 3eMJIi cTae OXOPOHA IIPUPOLH.

Hep:xaBa TypOyeThCA PO CIPUATINBUNA €KOJIOTIUHUN CTaH
HaABKOJUIMHBOTO IIPUPOAHOrO cepemoBuinia. Tomy pos3pobise
PisHI 3axX01M IJId IIOZOJAaHHS €KOJIOTIiYHNX IIPo0JeM, 10 SKUX
3ajiydae Jiogen pisHumx mpodeciii. Ha cborogui pospobJieHo
TaKl OCHOBHI 3axX0gu.

e [IpuiinATO 3aKOHU YKpaiHM, IO CTOCYIOTHLCS 30epesKeH-
HS IPUPOAY BiJl 3a0pyAHEHDb YHACJIIOK I'OCIOJapPChKOI Aifdb-
HOCTI1 JIOAUHU.

* BuzHaueHO JONMYyCTUMY KiJBbKICTh OKpPeMUX HIKIAJINBUX
peYoBUH Yy BOJAL Ta IIOBiTPi, IO MOXKYTh IIOTPANUTHA B [O-
BKiJI1A 3 pisHUX migmpmemcTB. CrnemnianabHi AeprKaBHi ycTaHO-
BU CTe)XaThb 3a 1XHiM BMicToM. IIpamiBHMKM TaKUX yCTaHOB
0epyTh IPOOU I'PYHTY, BOAU i MOBITPA, AOCHIMKYIOTH iXHIii
ckjgan. I B pasi omep:kaHHS HeraTUBHUX pPe3yJbTaTiB BKasy-
IOTh KePiBHMKAM IIiAIPHUEMCTB Ha HEOOXiAHICTH BXKUTH 3aXO0-
JIiB IITOJO OUYMIINEHHSA CTIiYHUX BOJ UM BUKHUAIB Y MOBITPA.

* Ha migmpmeMcTBax BIIPOBAIKYETHCS O0e3BiAxXomHE BU-
pobuuIiTeo. Illo 1e o3nauae? Bigxomu omHOro miAIIpmeMcTBa
CTalTh IIIHHOIO CUPOBUHOIO AJdA iHImoro. Hampuknaan, mera-
JYyprifini 3aBoam 3a0pPYAHIOIOTH MOOBKIiJIJIA HOMEHHHM IILja-
KOM — TBEPAMMM PEYOBUHAMMU, IO 3aJUINAIOTHCA IMiCJIA BU-
pobHuITBa 3aJsisa. Ilboro 3adbpyaHeHHS BAAETHCA YHUKHYTH,
SIKIITO BUKOPUCTATH NJOMEHHUH IJIaK OJIs BUPOOHUIITBA OyIi-
BeJIbHUX MaTepiaJjiB IIiJi Ha3BOKIO «IIJIaKOOJIOKU».

* KOHCTPYKTOPU CTBOPIOIOTH ABUTYHHU, HOiAg uvac poboTu
AKUX Yy HABKOJIUIIIHE CEPEJOBUIINE BUILIAECTHCSI MAJIO IMKim-
JUBUX pPeuoBUH, TaKoX pPo3poO0JAITh MOZATKOBI IPHCTPOI,
AKUM CIOPSAMMKAIOTH iCHYIOUi ABUTYHM, abu Ti MeHIIIe BHUi-
JAJAN IMKIOJINBUX PEUYOBUH.

* llemani OiybIlle HaMaramThCd BUKOPUCTOBYBATH YMCTI
IUIsT TOBKIJIJIA JaKepesia eJIeKTPUUYHOI eHeprii. I3 1iero meToro



Man. 183. CoHsa4vHa 6atapes (1), BiTpoBa enekTpocTaHLis (2)

OyIyIOTh i BUKOPUCTOBYIOTH COHAYHI OaTapei Ta BiTPOBi esek-
TpoctaHmii (maj. 183).

* Onmep:xane 3 Ha()TH pigKe mTajdbHe OJA PISHUX BUIIB
TpaHcoopry (0eH3uH, rac, COJAPKAa) 3aMiHIOIOTh Ha €KOJIOTid-
HO Oe3IeuHi BUAU IIajJnBa, HaIPUKJIAL IPUPOIHUA ras, oiona-
Ju6o. BionmajmuBoM Has3WBaIOTh I'OPIOUi ra3du Ta piAuHU, OAEp-
JKaHi Ha crmemialbHMX 3aBoJax 3i crebes pocauH. BakTepii
Ta OJHOKJIITUHHI rpubu B 0COOJMBUX alapaTax PO3KJIALAIOTh
iX 3 YTBOpPeHHAM cyMinri ropioumx peuoBuH. IIpu 3ropanni
OiomasmBa He YTBOPIOIOTHCA MIKiAJWBI 1A OpraHiaMiB pedo-
BUHH.

* IlomoTaHHA €KOJIOTIYHUX MPO00JIeM 3aJIeKUTh

SAKIO KOXKEeH yCBIIOMUTEL CBOIO BiJIIIOBiIaJIbHICTH 3a €KO-
JIOTiuHi Herapasau i Oyme poOUTH Bce 3ajie’KHe BiJl HbOIO IJIs
30epesKeHHs IIPUPOAU, TO €KOJIOTIYHOIO JIMXa He CTAHeThCH.
OTo:x posmouHiMoO i3 cebe. Amske i TOOIL mig CUIIYy JOJTYUUTHUCS
0 30epesKeHHs NOBKiJIA i1 6i0J0TiYHOrO Pi3HOMAHITTS.

— He BupuBaii, He JaMaii riisg, He 3puBayl KBiTKU JUKO-
POCJINX POCJIMH.

— Ilig yac eKCKypcCiii y IpupoAy XOA1 BiKe IMPOKJIAJEeHUMU
CTeKKaMHu U He 3aTOITYU POCJIMHU.

— Hacamxkyit nepesa.

— EKoHOMHO BuTpauai mamip i Boay.

— He cMmiTu B HaBKOJIMNTHBOMY CE€PEOBUIIII.

— 3aBXKIU BUABJAA OeperkKJiMBe CTABJIEHHS OO0 IIPUPOIU,
JTOTPUMYMCS €eKOJIOTIUHUX HOPM ITOBEIiHKM y IIPUPOi.

‘ 221 )
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% Nigcymkun

& YHacnigok gisnbHOCTI NoanHN y NpYpoai BiaGyBatoTbCsl 3MiHM, GaraTto 3 sIKUxX
LWKIgNMBI 4nsa npupoau i 4nsa camoi JIIANHN.

& HeraTvBHMM 3MiHaM y Npupogai Aanu 3aranbHy Ha3By €KOOoriyYHi Npobrnemu.

& HuHi npypoaa noTpebye 3axmcTy 1 OXOPOHU B 3abpyaHEHHS BOAW, MOBITPS,
I'PYHTY, 3MEHLLEHHS Pi3HOMaHITHOCTI OpraHi3miB.

& Y [epxaBi po3pobnaTbCA PisHi 3axoau AN MOAOMNAaHHA EKOMOMYHUX
npobnem.

<> MepeBip CBOI 3HAHHSA

——

1. Wo e mxepenamun 3abpygHEHHS HABKOMULLHBOIO cepenoBumLla?

2. HaBeaiTb npuknagmn Hacniakie 3abpyaHEeHHs1 HABKONMMULLHBOrO CepeaoBuLLa.

3. MoscHITb, SKMX 3axoaiB BXMBAKOTb Ntoauv, Wob nogonatn ekonoriyHi npob-
nemu.

¥% ) MonpauronTe B rpynax

3'dacynTe, AKi BaX MBI €KONOriYHi Npobnemu iCHyHTb Yy Balliidi MiCLEBOCTI.
Bi3bMiTb NOCKMBbHY y4acTb Y iXHbOMY BUPILLEHHI.

§49. OXOPOHA IIPHPOJIH.
: YEPBOHA KHUTA YKPATHHA

Oxoponamu npupody — o3Haua€ CTBOPIOBATU CIPUATIM-
Bi yMOBM IJisl iCHYBaHHA KUBUX iCTOT i 3amobiraTtu iXHBO-
My 3HUIIIEHHIO, He BUJYUYATH 3 IIPUPOAU OijbIlle, HixK MOKe
BiIHOBUTHUCA IIPUPOJAHUM ILIAXOM. TOXK OXOpPOHA IIPUPOIU
moJsrae y 3AiHMCHEHHI 3axX0[iB, CIPAMOBAaHMX Ha 30eperKeH-
HdA, BiATBOpeHHs, pallioHaJbHe BUKOPUCTAHHA NPUPOIHUX
oaraTcTB.

* Oxopona mpupogu — MisKHApoOAHA cIpaBa

YueHi cBiTy mpaliomTh HajJ IOJINIIeHHAM CTaHY HaBKO-
JIUIITHBOTO IIPUPOJHOTO CepeoBuUIlla. BoHM BUBYAIOTH €KO-
cucTeMHu B 0COOJIMBO 3a0pPYAHEHUX MiCII€BOCTSAX, BUABJIAIOTH
BILJIUB IPUPOAHUX UNHHUKIB 1 rocnmomapchbKol AiAJTbHOCTI JIfO-
IVHU Ha CepeJoBUIIe XKUTTA OpPTraHidMiB, BU3HAYAIOTH IIJIfA-
XU TOJIMIIIIeHHS YMOB iCHYBaHHA KUBUX icTor. MixKHapoaHe
CHiBpPOOITHUIITBO 3 OXOPOHU IIPUPOAU BUABJIAETHCA Y CTBO-
peHHi TaKux opraxizariii, ak I'piHmic (mepekjgamaeTbcsa SAK



Man. 184. Kopabenb «Cipiyc», Wo Hanexutb [piHnic,
nig Yac akuii npoTecTy NpoTu siAepHMX BUNpobyBaHb

«3eJIeHU# CBiT»), TOBAPUCTB OXOPOHW MPUPOAU, BCECBITHIX
(ouxgiB oxopoHm mpupoau Ta iumri (mas. 184).

Ilignmucani Ta miroTh MiKHApPOOHI yromu, Imo 3000B’A3YIOTh
PisHi KpalHU CBITY CHIJIBHUMU 3YCUJJIAMUN OXOPOHSATU IIPUPO-
ny. B ycix KpaiHax CTBOPIOIOTH NPUPOJOOXOPOHHI TepHUTOPii,
JIoau 00’€JHYIOTHLCA B TI'PYNH, IO OIIIKYIOTHCS [JOJIEI0 MEIII-
KaHI[IB IIPUPOAN, BUBUYAIOTh PiAKICHI i 3HMKaIOUl BUAM opra-
Hi3MiB, CIpuAIOTH iXHillI OXOpOoHi Ta 30epe:keHHIO. BuaamoThb
YepBoHiI KHUTU, 10 AKNX 3aHOCATHL TBAPWH, POCJIUHU, I'pudwH,
AKUM 3arpo:Kye 3HUKHEHHs Ha TePUTOPil OKpeMuX Jaep:;KaB.

B YkpaiHi 0XxO0poHOIO IPUPOAU OIIIKYIOTHCA CIeIllaJbHI Op-
ramisaiiii Ta yctaHoBu, BUJAaHO YKas3W PO OXOPOHY IIOBiTps,
BOJU, I'PYHTY, CTBOPeHO UepBOHY KHUTY YKpaiHU — IPUPOAO-
OXOPOHHUI MOKYMEHT JAep:KaBHOTro 3HaueHHA. KHUra cxriama-
€ThCA 3 ABOX yacTuH — TBapuHHuUi i PocauHHU CBiT.

3a TpuBaJIMH yac icCHyBaHHSA HAIIOI IJaHETU 3HUKJIO Hala-
B)KAM OaraTo KMBUX iCTOT, IPOTe B HAIIl AHIi Ie HeOe3meuHe
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SIBUIIe TIPUCKOPUJIOCA. BBakaioTh, 10 »KUBa icToTa 1epeody-
Ba€ B HeOesIIelli, KoJIN 3arajbHa KiJIbKicTb 0COOMH, AKi CX0Ki
3 Helo 3a O0yJOBOIO i BJIACTMBOCTSMM, MEHIIIA HiyK THcsda abo
HaApPOIKYETHCSA MEHIIle 0COOUH, HiK ITOMUPAE.

YepBoHY KHUTY ¥YKpaiHU Ha3WBAIOTh KHUTOIO TPUBOTH i Ha-
il TomMy, III0 BOHA MiCTHUTBH BiJOMOCTi IIPO PiAKicHI Ta 3HUKA-
OUi BUAM TBapMWH, POCJMH i IpubiB, Iopasy 040 30iIbIITeHHA
ix umceJBHOCTI Ha YKpaiHChbKiN demuri (muB. lomaTkm).

o YepBoHOI KHUTM YKpaiHU HIOHAMIIEPIIIE TOTPANIAITH
BUJM, AKUM 3arpoKye€ BUMUPAHHA, TOOTO ITIOBHE BHUKHEHHH.
Ix maswBaoTH 3HuKawyuMu, abo sumupaiouumu. Cepern poc-
JUH TaKUMHU € IIiJCHIXKHUK OiJIOCHIKHMII, KOHBAJifd, II€PBO-
IBiT, KPOKYC, IIUOYJIA BeAMeKa, 303yJANHI YepeBUUKI Ta iHIIIi
(maji. 185). Io YepBOHOI KHUTH IOTPAIIMJMN BCi BUAU KOBU-
JU — POCJHHU, sIKa 3 JaBHiX-TaBeH OyJia OKpacoio YKpaiH-
cbKuX creniB. Ta po3opoBaHHAM CTeIliB JIOAWHA TPUPEKJa
KoBUJIy Ha BuMupaHHsa. [lo UepBoHOI KHUIru YKpaiHu, BUaa-
Hoi y 2009 pori, BHeceno 542 Buau TBapuH i 826 BuAiB poc-
JUH i rpubiB.

Man. 185. PocnuHu YepBoHOT KHUMM YkpaiHu: 1 — COHLELBIT KpenaaHui;
2 — opnuKx YopHitodi; 3 — TionbnaH LLpeHka; 4 — NiBOHIS KPUMCbKA;
5 — NigCHPKHUK BiNOCHIXKHMI



Man. 186. TeapuHu YepBoHOI KHMrM YKkpainu: 1 — pucb 3BuvariHa; 2 — 3yop;
3 — canamaHgpa nnamucTa; 4 — bopcyk; 5 — 3aeupb 6invn

3 TBapuH gm0 UepBoHOI KHHUTM YKpaiHM 3aHECeHi JI0COCh
YOPHOMOPCHKUI, KOHUK MOPChKHII UYOPHOMOPCBKMII, Kaba
IIpyaKa, TragioKa CTelmoBa, cajlaMaHApa IJISAMHCTA, COKiJ-
camcaH, IpoxBa, 3aenb Oinumit, OOPCYK, BUApPaA pPiuyKoBa, iKakK
ByXaTuii, puch 3Bu4UaiiHa, 3yop Ta immri (masa. 186).

o YepBoHOl KHUTM YKpaiHu 3aHECEHO TaKOXK OpraHisMmu,
AK1 MeIIKaloTh JuIlle B YKpaiHu 1 JuIlle Ha HNeBHil 11 TepuTopii.
Tomy Hallla Aep:KaBa Hece BiAIIOBiJaIbHICTh 3a IXHE 30epeKeHHs
repes BCi€lo ILIaHEeTO0. TaKMM BHUJOM € TIOJIbIIaH CKi()ChbKUIA,
III0 3POCTAE B 3amOBiTHUKY «AcKaHisg-HoBa» Ha XepCOHIIUHI.

B VkpaiHi icHyIOTh 3aKOHU, 3a AKMMU POCJINHU 1 TBAPUHU,
3aHeceHi 70 YepBOHOI KHUI'Y, HiAJIATal0Th OCOOJIMBill OXOPOHi
Ha Bciil TepuTopii gep:kaBu. Ili 3aKOHM BU3HAUYAIOTh HIJIAXU
OXOPOHU Ta BiITBOpPeHHsA piakicHux Bupuis. Ile, 3okpema, 3a-
O6opona abo oOMe)keHe 1X BUKOPUCTAHHS, CTBOPEHHS CIIPUAT-
JUBUX YMOB JJIif YTPUMAaHHS 1 PO3BEIEHHS PiAKICHMX BUIIB
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(v 3oomapkax, 00TaHIUHMX cajax, POIILIiTHMKAX), 3MiCHEH-
HA HAYKOBUX HOCJiKeHb 3 METOI0 OXOPOHH 1 BiATBOpeHHS
OpraHi3MiB, 3aHeceHUX N0 UepBOHOI KHUTMU.

Ilopynmiaukm; mux 3aKOHIB HeCyTh IIOKapaHHSA 3a 3HUIIEH-
HA YU YVIODKOMKEHHS MKUBUX iCTOT, 3aHeceHUX I0 YepBOHOI
KHuUru YKpainu. Crargsenss mrpadiB yeKae Ha THX, XTO Ma-
COBO 3pHWBAa€ KBiTHYUYi HaBeCHI IMiJCHIKHUK OiJIOCHIXKHUII, COH
BeJIMKUI, KOHBaJIil.

& OxopoHa Npupoau — 3OiNCHEHHsI 3axOfiB, CMPAMOBAHMX Ha 30epeXxeHHs,
BiATBOPEHHS, pauioHanbHe BUKOPUCTaHHS NPUPoAHuX 6araTcTs.

& OxopoHa npupoamn — MidkHapogHa crpasa.

& Y Hawii gepxasi AiloTb cnevjianbHi 3aKOHW, CNPSIMOBaHi Ha OXOPOHY HaBKO-
NUWHBOTO cepefoBuLLa Big 3abpygHeHb, Ha 36epexeHHs npupogHoro Gio-
Pi3HOMaHITTS.

& YepBoHa kHuUra YkpaiHu € OepKaBHUM OOKYMEHTOM, SiKMUA MiCTUTb Bido-
MOCTI MpPO 3HMKaKYi BUOWM POCNUH, TBapuH, rpubiB i nopagn wWoao iXHLOro
NPUMHOXEHHS.

& HuHi nioacTBO  YCBIAOMMIO, HACKINbKA  BaXNMBO OXOPOHATW  NMPUPOAHI
GaratcTBa, CNpUATA IXHBOMY 30EPEXEHHI0 Ta PO3BUTKY.

CtopiHka npupogoaocnigHmnka

MpakTuyHa po6ota «CknagaHHA YepBOHOI KHUIM CBOET MiCLIEBOCTI»

3aedaHHs 1. NouikaBcs y AOPOCNNX, SIKUX POCIIUHM | TBAPWH CTaro 3Hau-
HO MeHLUe, a SKi, MOXNNBO, B3arasni 3HUKNN Ha TepuTopil TBOEI MicLeBOC-
Ti, U 36epernunca nuiie B ogHOMy Micli. Bce, Npo wWwo AisHaelcs, 3aHOTym
Y 30LUUTI.

3aedaHHsa 2. Cknagn YepBOHY KHUTY CBOEI MiCLLeBOCTI 3a 3pa3kom YepBo-
HOI KHUrM Ykpainu (aus. Jonatku).

3aedaHHs 3. Cknagu nepernik 3axopfis, siki 4ONOMOXYTb 36eperTtu i 36inb-
LUMTWU YNCENMBHICTb OpraHiamMiB 3 YepBOHOI KHMMK, SIKY TU cknaBg. [ocunbHi Ans
Tebe 3axoau 34iNcHN cam.

.

h\-

Cepep 3axogiB, CNpsIMOBaHUX Ha OXOPOHY MPMPOAM, MOLUMPEHUM € BUKO-
PUCTaHHSA POCIIMH, AKi OYULLYIOTb MOBITPS, MPYHT, BOAY Bi4 Pi3HOMaHITHUX
3a0pyaHeHb. |3 Uil MEeTOH B3OOBX TPAHCMOPTHMX LUASIXIB BUCAOXKYHOTb
TONONI, KalTaHW, NUNK, SKi SKHaKpalle BOMpalTb BUKUOHI rasu aBTOMOOI-
niB. OCuKM Ta AICEHM BUCAOKYOTb NOGNM3Y MiANPUEMCTB XiMiYHOT MPOMUC-
NOBOCTI.

CTopiHKa epyauTa
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# > MepeBip CBOI 3HAHHSA
——

1. Ha npuknagax goeegum, WO OXOpPOHa MpUpogM — cnpaBa BCiX nogen Ha
3ewmni.

2. Ak Hawa gepxaBa gdae Npo 3axmcT Npupoan?

3. Cknagm po3noBigb Npo 3Ha4YeHHss YepBOHOT KHUMM YKpaiHW. AK T BBaXaelLLl,
YOMY KHUTY Ha3Banu YepBOHOK?

4. HaBeaw npuknaan pocnuH i TBapuH, 3aHeCeHMX 4o YepBOHOT KHMI YKpaiHu.

¥% | MonpauronTe B rpynax

Cknagite nam’atky «lpaBuna noBeaiHKX Y Npupogi».

@50 SAIIOBITHUEKU, SAKA3HURMU,
HAIIIOHAJIBHI IIAPKH TA IXHE€ 3HAYEHHA

HezalimaHux KyTOUKiB Ipupoau crae aenaJji meuime. Tak,
yepes BeJIMKY IOTpe0y B [IepeBUHi, CHOPYIKEHHS KHUTJIA
M MPOKJAAAaHHA AOPIr 3HAUHO CKOPOUYIOTHCSA IIJOIIi JIiciB.
3MEHIIYEThCA He JIHUIe POCIUHHUNA MOKPUB, a I YNCEeJbHICTh
TBapuH. [ledAKi 3 HUX ONUHAIOTHCA Ha Me)Ki SHUKHeHHA. Ma-
coBe BU3OMPYBaHHA Ha OYKeTU PAaHHBOBECHAHUX POCJUH PO-
OuTh iX HaA3BUUYAMHO piakicHuMuU. [[js Toro 1mod obepiratu
IIPUPOAHI €eKOCUCTEMU Ta IXHiX MEeNIKaHI[iB, MaTHU 3MOT'Y JOCJIi-
IPKYyBaTH 1X, CTBOPIOIOTH 3alI0BiJHUKY, 3aKa3HUKU, HAI[I0OHAJIb-
Hi npupoaHi napku (qus. Hoxzatku).

* 3aOBiTHUKH

Y zanoBigHMKAaX 3a00pPOHEHO I'OCHONAPChKY MislJIbHICTH, TaM
OXOpPOHAITh HE TIJIBKM JKUBI OpPraHidaMm Ta YMOBU IXHBOT'O
icHyBaHHSA, a T Tija HEXWBOI IpUpPoAU (AK-OT, KOPHUCHI KO-
MMaJuHU, I'PYHT). BTpyuaHHA JIOAWHU B JKUTTSA 3alOBIIHUKA
MOJKJIMBE Y BUHOAAKaX, KOJM IIPHUPOAiI IOTPiOHa HeBigKJIamgHA
morioMora (HampuKJamd, Hifl yac MOXKerKi, MacoBOTO ypasKeHHS
IMKiTHTKaMU7).

Y zamoBifHMKax BUBYAIOTH POCJIUHU 1 TBAPUH Yy 3BUUHUX
I HUX YyMOBax iCHYBaHHs. 3alOBiIHUKU Ille HA3WBAIOTh
«JabopaTopisasMu B MPUPOJi», OCKIIBKH TYT HPOBOAATH YUC-
JIeHH1 JociaimKeHHA. BueHi cmocrepiraroTh 3a opraHismMamu, )
BUBUAIOTh CKJIaJ I'DYHTY Ta BOAMW y BOJOUWMAX, CTeXXaTh 34 o :
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3MiHaMu, IO BigOyBaroOThCA 3 Tija-
MU JKMBOI Ta HexXuBol npupoau. Ha
TepuTOpii 3amoOBiAHUKIB 3a00POHEHO
Oyab-AKWII BUJ TOCHOIAPCHKOI MIi-
AJBHOCTI.

Beworo B Yikpaiui 20 3amoBigHu-
KiB, 3 HUX OJM3BKO IIOJIOBUHU CTBO-
PeHo 3a POKM He3aJeXHOoCTi (muB.
Honatku). Hanbinemumu € Kapnar-
coruii (mas. 187), «Ackanisg-Hoay,
Hynanicbruii, Kpumcbkuii, YopsHo-
MopchbKkuil Ta iHmi. HalpaBHimmin
cepen Hux — «Ackamiga-Hopa». YHi-
KaJBbHICTh IIHOTO 3alOBiJHMKAa cTa-
HOBJIATH I[IJIMHHI cTenu, AKi HiKoJIn
He opaJju miayrom (maj. 188).

Y 3oomapky B3amoBiJHMKa B Ha-
IIiBBiIbHOMY yTpPUMaHHI mepebyBae 60araTo BEJIMKUX TBapUH
(mas. 189). TyT Mmo:kHa mO6AUNTH PiBHUX HTaXiB.

Y Merxkax 3amoBiIHUKIB BUAIJIAIOTL KiJbKa TepuTopiii. Ha
ONHiNI 3 HUX TOCIONAPCHKY MifAJbHICTH IIOBHICTIO 3a00pPOHEHO,
Ha 1HIIINA [03BOJIAIOTH HEe3HAUHE BUKOPMCTAHHA IIPUPOAM, Ha-
IIPUKJIA] puboJoBII0, 30mpaHHa rpubiB i arig. Ilorim mopis-
HIOIOTH 1X 3 TEPUTOPi€I0, HA AKIN rocmojapchbKa AiAJbLHICTH Be-

Man. 187. KapnaTcbkui
GiocdepHuin 3anoBigHNK

Ny

o
.
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Man. 188. LinuHHui cTen y 3anoBigHnKy «AckaHig-Hosa»



Man. 189. TeapuHu B 3anoBigHUKy «AckaHig-Hosa»

JIeThCs IIOBHOIO Mipoo. BuBumBIIN 3MiHH, 1110 BifOyBalOTHCA Ha
MUX TEPUTOPiIAX, IIPOHNOHYIOTH 3aXOAU 3 OXOPOHU IITPUPOAU.

° 0 HA3UBAIOTHh 3aKAa3HUKAMMN

Y 3aka3nurkax OXOpPOHAIOTH AKYCh MHEBHY IiJIAHKY €KO-
CUCTeMH, HAOPUKJAL JiCOBUM CXUJ YU OLJIAHKY 3POCTAaHHS
piakicHoOi a6o sHUKawuoi pocauuu (quB. [HomaTtku). TyT MoK-
Ha 3JiMCHIOBATU T'OCIIOAAPCHKY AiAJBHICTB, IO He 3arpoKye
mpupoai. 3aKa3HUKMU € B ycix obJsacTax YKpainu, HUHI ixX B
Yipaini nmornazn 300. 3akasHUKU JOCUTH PiBHOMAHITHI — JaHg-
madTHi, OoTamiuni, JicoBi, 300J0riuHi. IK T BBajKae€l, IO
€ TOJIOBHUM OXOPOHHUM 00’€KTOM y KOXKHOMY 3 HUX.

HKurenam Cymcbkoi obmacrti, HameBHo, Bigomuii JKypas-
JUHUN 3aKa3HUK 3araJbHOAEeP:KaBHOTO 3HaueHHsA. CTBOpeHU
BiH y 1982 pori y ¢c. HuziB CyMmcbKoOro paiiony, 100 OXOpOHS-
TH IIOCTiMiH1 MicIld I'Hi3ayBaHHSA KypaBJisd Ciporo, 3aHeceHoro
no UepBoHOI KHUTU. Y IIHOMY 2K POIIi OyJIO CTBOPEHO iHIMMI
dakasdHuk — Cxur-MausaBcbKkuii, 1o B Ilepeakapmarti. Tinb-
KM B IIbOMY MiCIIi pocTe KpacuBe JepeBO MOAPHHA MOJIbChKA,
OoKpeMi mepeBa maioTh Bik 250 pokKiB.

Ile Tax0X IPUPOTOOXOPOHHI TEPUTOPii, HA AKUX A03BOJIEHO
opraHizoBaHUM TyYpPU3M i HaBUaJIbHi eKCKypcii. 1 11b0r0 CTBO-
PeHo crieliajJbHiI TYPUCTUYHI 11 TAK 3BaHI €KOJOTIUHi CTEXKKU.
3aBaAKY IM JIOAU MeHIle TYypOyIOTh TBAPUH, HE BUTONTYIOTH
yHikaabHi pocauHu. B YKpaini vuHi cTBOpeHo BxKe 42 Ha-
mionanbHi mapkm (guB. lomatku). Cepen Hux KapnarcbKuii,

Qe

e
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Man. 190. Waubknin HauioHanbHUN NPUPOOHNIA NapK

MMansxuit (man. 190), AsoBo-CumBacbKuii, BUKHUIBKUMA,
«IIpun’are-Croxin», VYxkaHcbKuii, <«Ilominscbki ToBTpu»
(mas. 191), CuneBup ta immii. Oxpacorw Illambpkoro mapky
€ Kackajn o3ep, cepeln AKux Haunraubomie CsiTasb. Ilepamuoro
HAI[iOHAJLHOTO MPUPOIHOTO napKy «CuHEeBUDP» € BUCOKOTipHE
03epo 3 TaKOI0 CaMOIO Ha3BOIO.

Man. 191. HauioHanbHun npupogHuin napk «lMoginecbki TOBTpu»
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Mu posriAHyJIM IPHUKJIAAN OXOPOHU IIPUPOAM Ha PiBHI
Iep:xkaBu. AJle KOKHa JIOAMHA Mae€ IIiKJyBaTHCA IPo 30epe-
JKeHHs npuponu. IlepebyBaroum B Jici, He MOXKHA CMIiTHUTH,
MMOMTKOIKYBATU POCJIUHU, MAJUTA BOTHUIMNA. 3aCOXJi gepeBa
BUPYOYIOTh i BUBO3ATH 3 JIiCy, 100 IMIKiAJMBI KOMaxm 3 HUX
He Tmepecejquancs Ha 3mopoBi. MoJsoal mepeBIs, BUcaIKeHi
3aMicTh 3pybaHUX, POCTYTh IOBiJILHO, TOMY CJIiJ IIaM’ sITaTU
HapOAHY MYApPicThb: «3pyOaB JAepeBO — IOCaaU ABa HOBi».

% Migcymku

& [lepxaBa gGae Npo OXOPOHY MpUpoau. I3 Lielo MeTow CTBOPHOOTL 3anoBia-
HWKW, HaUioHanbHi NPUPOAHI NapKn, 3aKa3HUKMN.

& Ha npupoaooXOpOoHHMX TEPUTOPISX — Y 3arnoBigHMKaX, 3akasHuKax, Haujio-
HanbHMUX MPUPOAHUX Napkax — 306epiralTbCs POCAUHU | TBAPWUHU, SIKUM
3arpoXXy€e 3HUKHEHHS.

CTopiHKka npupoaoaocnigHuKa

3aedaHHsa 1. 3'sicyi, AKi NPUPOAOOXOPOHHI OO'EKTU € Y TBOIN MiCLIEBOCTI
(amB. Jopatkn). Aka poboTa 3 OXOPOHU NPMPOON BEOETLCH B HUX?
3aedaHHsa 2. Tlig yac NiTHIX KaHiKyn cTBOpY 3 Apy3aMuU rpyny «3erneHun
naTpyrnb» 3 METOI NPUPOLOOXOPOHHOI AIANBHOCTI.

TBoim ocobuctum (i TBOIX Apy3iB) BHECKOM Yy CnpaBy OXOPOHW MpuUpoaun
MOXYTb CTaTUu Taki 3axoau:

— OXOpOHa MiCUb 3pOCTaHHA PIAKICHNX POCINH Big, BUTONTYBaHHSA 1 BUPUBaHHS;
— 0BCTEXXEHHSA BOOONM, LLIO NEPECUXAI0Tb, | MOPSATYHOK MaribKiB pub, ski MOX-
Ha nepeHecTn B BinbLUi BOOOMMU;

— YyNopsAKyBaHHSA TEPUTOPIT HABKONO AXXeper i CTPYMKIB,;

— O4NMLLEHHS BeperiB CTPYMKIB i Manux pidok Big CMITTS;

— CTEXEHHS 3a TUM, LWo6 Y Nici He BUHMKaNM NOXexi;

— MONMBAHHS B MITHIO CMEKY POCIUH Ha TepUTOpii LWKINbHOrO NoABIp’a Ta BAoOMa.

<> [MepeBip CBOI 3HAHHSA

——

1. Yum 3arpoxye noanHi cnoxunsalbke CTaBneHHs 40 npupogn?
2. Ha saki rpynu noginstoTe NpMpogoOXOPOHHI TepuTopii YkpaiHn?
3. lNMosicHN Npu3HaYeHHs NPUPOLOOXOPOHHUX TEPUTOPIMN.
4. [lisHancsa y Aopocnmx Npo NpupogooXopOoHHi TepmuTopii CBOET obnacti.
5*. CkopucTaincsa goBigkoBMMn gxepenamm Ta IHTepHeT-pecypcamu, Wwob aisHa-
TUCS NPO iHLLII NPUPOLOOXOPOHHI TEPUTOPIT YKpaiHu. ‘i@{ﬁ,
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POCJIMHHA YEPBOHOI KHUTHU YKPAIHU

binomka anbniticbka, edesnbaelc, LLOoB-
KOBa KOCULS — PiAKO TpannseTbcs Ha
BanHAKOBUX CXMUMax B arnbnincbKOMY i
cybanbnincbkomy nosicax Kapnar.
OxopoHsiembCSi.

TronbnaH deokeimkoeull — TronbnaH ckighebkull — pigko
PiOKO TpannseTbCa Ha TpannseTbCs B CTENY Ha Teputopii
TPaB’AHUCTUX | KAM’ SHUCTUX CXU-  3anoBigHuKa «AckaHis-Hosay.
nax B Kpumy. OxopoHssembcsi. OxopoHsiembcsi.

3o3ynuHeuyb canenoesul, opxidesi (1) — 3poCTae Ha Cyxmx fnykax
i ripcbknx nykax, ysniccax B 3akapnatTi, Kapnatax, y lNpcekomy Kpumy,
B lNonicci, Jlicocteny, pigko B Cteny B3goBx [Hinpa. OxopoHsembCs.
Tupnuy 6e3cme6bnoeuli (2) — Ayxe piako TPannsieTbCA Ha CKensX,
W ripCbknx nykax B cy6anbniiCbkoMy 1 anbniiCbKoOMy nosicax
e B YkpaiHcbknx KapnaTtax. OxopoHsiembCsi.



lNopuyeim eecHsiHUU — pigKo Tpan-
NAETLCA Y CTenax, Ha ripCbKnUX CXu-
nax B NpukapnartTi n lNpcekomy Kpu-
My. OXOPOHAEMBCS.

[380HUKU KapnamcbKi — eHOEMIK
Kapnar, ayxe pigko Tpannsetbcs Ha
BaMHAKOBUX CXWUIaX y ripCbkoMy nico-
BOMY i cybanbnincbKkomy nosicax.
OxopoHsiembcs.

CoH eenukuli — piako TpannsaeTb-
Cs B Ilicax, Ha y3niccsix, Ha ripcb-
knx cxunax y MNpukapnatTi i
Jlicocteny. OxopoHsiembCS.

Tuc HezHili-Oepeso — piako Tpar-
nsetbea y bykoBux, rpabosux abo
TEMHOXBOMHUX Nicax, Ha BanHAKOBUX
r'pyHTax, y ripcbkux ywenvHax y Kap-
narax, MNpukapnatTi, lpcbkomy Kpumy.
PenikToBUIN BUA, OXOPOHAEMBCS.
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MaxaoH (1), »oBTa 4Yanng (2), sugpa piukosa (3), xoxynsa 3sunyanHa (4),
adhaniHa YopHomopcbka (5), 6abka-go3opeup (6), cipuin xxypasensb (7),
- kak Byxatui (8), 6epkyT (9), kit nicoui (10),
& coHsi cagoBa (11), oBTony3 (12)
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MOKAXYUK TEPMIHIB

A

arperaTHuii craH — 25
— ragyBaTuu — 25
— pigxuii — 25
— TBepaun — 25
atimac — 117
atom — 28, 29, 30
acrepoimg — 73
actpoHomisa — 6, 94, 95
actpoHomiuna oguHNIA — 108
armocgepa — 130

b

OoakTepii — 168
Oiosioriuni asuma — 44
Oiosoria — 7

ooaimg — 73

oymosa 3emui — 108

B

BuUMipioBanHa — 9, 14
BUMiproBaJgbHiI npuiagu — 14
BumnapoByBaHHA — 136
BuIapoBauHa — 41
_ BigcroroBanusa — 40
, b i : Bipycu — 151
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Bice — 69, 115
— 3emai — 115
— cBiTy — 69

BJIACTUBOCTi peuoBuH — 24, 26, 27
— rasiB — 26, 131
— pizua — 26, 136, 138
— TBepAuxX peyoBuH — 26
BHYTpimntHa 6ymgoBa 3emui — 108
— 3eMmHa Kopa — 109
— manTia — 109
— aapo — 109
Bogoumu — 135, 143, 188
— mpicHi — 143, 188, 211
— coJroHi — 137, 143, 188
Bomopocti — 150, 154
BcecBiT — 93

I

raJakTuka — 89
reorpagia — 7
reJIiOIeHTPUYHAa MOJeJIb cBiTy — 96
reoleHTPUYHa MOJIeJb CBiTYy — 96
rimoresa — 106
riaooyc — 108, 115
ropinug — 62
THUTTA —63
rpubu — 163
— mIomoBe Tijo rpuda — 163
— nmapasuTuuHi — 165
— icriBHi — 164
— orpyiiHi — 164
— mIanmuHKOBI — 163
— nBijgesi — 165
rpubHuIsg — 163 \ V&
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rpyar — 122, 125
— rauHuCTIA — 126
— mimauui — 125

— poxiouicTs I'pyHTY — 125

— cKJIag rpyHTy — 122
— yopHoideMm — 124
rymyc, abo meperuii — 124

il

IKepeJsio 3BYyKy — 56
nupysia — 30
ouxaHHsg — 148
moba — 119
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