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LWAHOBHI LUWECTUKAACHUKHN | LUECTUKAACHUNLI!

Y npoMy HaBUAJHLHOMY POIIl BU IIPOJOBXKUTE Mi3HABATHU Ha-
BKOJIMIITHIN CBiT, IOTr0 TAa€EMHUIIi, Ai3HaeTecda Oaratro IiKaBoro i
KOPMCHOTO IIPO IPUPOAHI SBHUINA i mpomecu, sIiKi cmocrepiraere
moaHsa. IlopuHeTre y cBiT (idmuHMX 1 XiMiYHMX 3aKOHIB, 3aX0-
IJINBUX aCTPOHOMIUHUX SABUII, IIi3HAETE PiBHOMAHITTA KUBUX
1CTOT, PO3KPUETE JesdKl TaEMHHIIL BJIACHOTO OpPraHi3My, O3Ha-
MOMUTECH i3 cydacHUMU TeXHoJoTiaMu. [lomoMoske BaM y IIbOMY
ninpyunuk «IlisHaemo mpupony», AKuili BU TPUMAaETE B PyKax.

Texkcr migpyuyHHKa moAijieHO Ha Po3Aiju, TeMH i maparpadu.
Yuratouu TeKcT naparpaga, HamaraiTecs 3po3yMiTu #oro cyTsb,
BHOKPEMUTH OCHOBHY AYMKY, 3amaM’ siTaTu rojoBHe. Tepminu i
IMOHATTS, Ha AKi IIOTPiOHO 3BEPHYTU OCOOJIMBY yBary, BMiIIl€HO
B pyopuky Ha samitky. Maniouku, cxemu, Tabauili, ingorpa-
¢dika IOMOMOKYTH Kpallle 3pPO3yMITH MaTepiajl, PO3IIUPUTU
BaIll CBiTOTJIAA. ¥ KiHIII KOXXHOTrO Iaparpada KOPOTKi BHCHO-
BKU 3 pyOpuku KOpPOTKO IIpo rojioBHE IOIIOMOMKYTHh HOBTOPUTH
1 3aKpinuUTHU HAUTOJIOBHIiINIE 3i 3MiCTy BUBUEHOTO MaTepiaiay.

Py6puka IlepeBipsiemo ce6e MicTUTH 3alTUTaHHA i 3aBIaHHS.
Ilomyk BigmoBimell Ha HUX CHOPUATHME YCBIJOMJIEHHIO BHBUYE-
HOT'O MaTepiajiy, 10T0 BUKOPUCTAHHIO B PIBHUX KUTTEBUX CUTY-
arfigx. CamoaHaJIi3 JacTh 3MOT'Y OI[iHMTH BAIlli YCIIiXW Ha ypPOIIi.

LlikaBi gocaigu, cmoCcTepeKeHHA, MOAEJIIOBaHHA, AKiI B MO-
JKeTe IPOBOAUTH B JOMAIIHiIX YMOBaxX CaMOCTiiiHO abo pasoM 3
mopocaumu, HaBeneHo B pyopuri Kay0 3maBiiB mpupomu. Pe-
3yJIbTATU MOCJiZiB 1 cmocTepekeHb (piKCyiTe y BUTJIALL MaJIIOH-
KiB, cxeM, rpagikis, Tabiunb, KOPOTKUX 3alunciB, (oTo Ta Bi-
neo. Ile my:xe BasKJIMBO OJid HAOYTTA MPAKTUUYHUX HABUYOK i
(opMyBaHHA HAYKOBOTO IIiAXOAY M0 HisHamHA mpupoau. Kpim
MiIpyYHUKa, KOPUCTyHTecA iHINIMMHU I:KepesaMu iHdopMmarii,
Ha JesKi 3 HuX MoKHa 3aiTu uyepe3d QR-komu.

CnoxmiBaemocs, 110 el NiAPYYHUK AOIOMOKE BaM Ji3HATHUCS
faraTo IiKaBOro IpO HABKOJUINHIN CBiT, 3po3yMiTm sBHIIIA,
AKi B HbOMY BiOyBalOThCS, BIEBHUTHCSA B HEOOXiTHOCTI Typ-
00THU PO IPUPOAY, 30eperKeHHs il HeIMOBTOPHOI Kpacu AJis Ha-
CTYIHUX ITOKOJiHb.

YcmixiB BaM 1 HacHaru y HaBuaHHi!
Asmopu




Po3ain 1. TII3HAEMO CBIT HAYKU

TEMA 1. TTEPWIMMA KPOK Y HAYKY
§1. wo BUBYAHTL HAYKUN MPO TTIPUPOAY

IMig Yac BMBYEHHS HayK MpUKNagu KOPUCHIWIi 3a npasuna.
Icaak HbtomoH, aHenilcbKul HayKkogeub

e Sk mu po3ymiew crioga aHanilicbkko2o e4eHozo I. HetomoHa?

o [Ipuzadadl, sk nodu ompumyromse iHGhopMauito PO HasKOMUWHIU c8im.
e SKi Hayku sus4arome npupody?

@ o

Ax BUHUKIN HAYKH TIPO TPUpPoOAy. 3 OaBHIX dYaciB Joam
Ipar"HyJii mi3HATU TAa€EMHUIIl IPUPOAHU, ITIYKaAIOUM BiAIIOBiAl HaA
npocTi sanuTaHHA: «AK?» i «Homy?». JlloguHa BuBUaJia Te, 110
ii oTrouyBaJs0o: 30pi Ha Hebi, I'PyHTHU, MiHEepau, ripcbKi mopoau,
pOCJINHU, TBAPpUH, JIOAUHY, BOTOHb, BOJY, MOBiTPA.

Y MuHYJIOMY BYeHi 30mpanu pisHy iH(popmarliiro, AKy mis-
HiIlle cucTeMaTu3yBajlu, IPAarHyuyy 3HANTHU B3a€MO3B’ I3KU MiK
npupogHuMu aBuiamu. Ile momomorso 3po3yMiTu iXHIO IIPU-
ynny. IIpuragait 3 Apyroro KJjacy, CIOCTEPEKEHHS 3a AKUMU
o0’ekTaMm a1 3MOTY JIIOAMHI CTBOPUTH KaJeHaap.

Ari HAYKU HA3UBAKOTH «IIPUPOTHUINMU» . SHAHHSA IIPO IIPU-
poay MOCTiiHO HaKommuyBaJucA i popMyBaInca B Pi3HI HAYKU.
Hayku npo mpupoay MaioTh 3arajibHy HasBY — NPUpoOHUii Ha-
yrku (mana. 1).

leorpacis AcTpoHOMiISA Bionoris

. ( 0 .
‘ L HAYKU I'IPO| nPupPony )

di3unka Ximia Ekonoriga

Man. 1. TpnpogHudi Haykn

KopucTytounch pisHOMaHITHUMKM gxxepenamu iHdopmauii, 3'acynte, cro-
cTepexeHHs 3a aknumn ob’ektamu gonomornu |. HetotoHy, M. KonepHuky,
I Manineto 3pobutn BIOKPUTTSA.

m Po3rnsaHb npoaykuito yKpalHCbKMX BUAABHMLUTB (Marn. 2). HasBu KHUXKN,
—' aki 3HagobnaTeca T06i Nig Yac BUBYEHHSA NPUPOAHNYMX HaYK. 3HAHHS
3 AKMX HayK TM MOXeLd NornuMbunTn, NpoYnTaBLLUM Ui KHYXKKN? AKi eHumknonegii
TV Maew yaoma? Aki umtas/-na? Wo tebe uikaBuTb?



Man. 2. Tlpoaykuia ykpalHCbKMX BMAABHULTB

IIlo € o0’ekToM i MpeaMeTOM MOCTIMKEHHSA MPUPOTHUINX
Hayk. KolkHa mpupomHMYa HayKa Ma€ cBiffi 00’€KT i mpeamer
TOCJiMKeHHd.

06’°ekm 0docnidxicenna — 1e mpoiec abo sABUIIE, IO IIO-
POMKYIOTH HPOOJIEMHY CHUTYyallilo Ta oOpaHi HOCJiTHMKOM
IS BUBYCHHS.

HasBa 00’ekTa mociigKkeHHA BiAmnoBigae Ha 3anuTaHHA: 1o
posenadarwms? OO0’€KT OOCHiIKeHHsS Mae MeBHi KigbKicHi Ta
SIKicHI XapaKTepuCTHKU, BJIACTUBOCTiI #I OCOOJIMBOCTi, AKi IIO-
TpeOyioTh BuBUeHHA. O0’€KT MOCTiAKeHHsS MOKHA PO3TJISAIATH
3 PiBHUX TOUYOK 30pPY, AKI IMiKaBJATH JOCIiTHUKA.

O0’eKT Te, wo Hanpuknag,

: 03rnsaaTb
JOCnigXXeHHs P y pO%OTi onuckaBka

IIpedmem 0docnidywcenns — Ti CTOPOHU, BJIACTUBOCTI, Xa-
PaKTepuCTUKMN 00’€KTa, IO CTAHOBJIATH HAYKOBUU iHTepec
y 3B’A3KYy 3 IIpo0JseMoI0, SIKYy PO3B’sI3yioTh. HaszBa mpemmera
IOCHimyKeHHA MicTuthbcAd y BianoBigli Ha 3anutaHHA: Il]o
susuarnmo?

MNpeomer agoTc;Fc):cl)'lHe?(T Hanpuknan,
OCJ?Ii ﬂ)KeHHﬂ 3 dKOi po3rns a’IOTb SEEIMERE MDY
A A %6’6|<Tn nig vyac rposu

Po3kaxu, ik B3aeMO3B’A30K iCHYE Mi>X Haykamu. [pointocTpyn cBOtO Bia-
noBigb NpuKnagamu.




—0

Or:xe, mIpeaMeT IOOCHiIKeHHS € BY)KUMM IIOHATTAM IIOPiB-
HSIHO 3 00’eKTOoM. ¥ KOKHOI HayKHM CBOI HayKOBi iHTepecu Ta
npobisieMu, sIKi moTpiOHOo posB’asatu. Hampukian, BUBUAOUHU
sAKicTh Bogu y M. KueBi, eKo1oru JOCHiIKYyIOTh BOAY 3 ITO3UILil
il oXOpoHH1, XiMiKHM — CcKJIaJ BOAM, 11 AKicTh, reorpapu — mxke-
peJsia 3a0pyaHEHHSA, IMIJIAXK IIOCTaYaHHHd.

' MpountanTe y rpyni TekcT 3a QR-kogom i 3anoBHITb Tab-  [W]i4y:[=]
— ) nuuto «Haykn, ixHi npegMmeTn BUBYEHHSA». Hamantonte em6- H
nemy ofHiel 3 NpUpOAHUYMX HayK (Ha BuGip). MpeacTasTe ii iHWUM =]}
rpynam, o6rpyHTyBaBLuK cBin 3agym. https://cutt.ly/VXneY4G

I[I1o6 mpoBecTH mociaimKeHHSa 00’€KTa UM SBUIA NPUPOIH,
HeJOCTaTHLO BU3HAUMNTH HpeAMeT i 00’eKT mociimxeHHa. Ilo-
TPiOHO JOTPUMYyBaTUCA BCiX HOTO eTalris.

PosrnaHb copsay 1 nigpyydHuka. Nposean 3annaHoBaHe SOCNIXEHHS
«BupoLyyBaHHA TonbMnaHiB (HapumuciB, riauuHTIB) y ropLymMKax».

Yy MOKYTh NPUPOAHUYI HAYKHM PO3BHMBATHCS CAMOCTiIHO.

MonpautorTe B Napax, po3rnsHbTe CBITANHKU (Man. 3). Aki aBuLla Ha HUX
306paxeH0? NMoaymanite, ka Hayka iX BUBYaE.

) ®

Man. 3. Asuwa npupoam
e Yu neako 6yno enopamucs i3 3ag0aHHAM? SKi BUHUKIIU CKIaOHOWi?

TaeMHUII Pi3HOMAaHITHUX IIPUPOAHUX SABUII HE MOXKHA IIO-
SICHUTHU TiJIbBKM B MeKaX onmHiel Hayxku. Hampukmaazn, Oiosorwm,
BUBYAIOUYM JKUTTS POCJHWH i TBAPUH, HE MOXKYTh 00iliTucsa 0es
3HaHb 3 reorpadii npo Te, Je 1 B AKUX yMOBaxX IIi opraHiamu
JKUBYTh. A 1 TOTO, 100 MOACHUTH, AK OPraHi3Mu AMXAIOTh i
JKUBJIATHCA, TOTPiOHI 3HaHHA 3 XiMmii i disuku. OTixe, Bci mpu-
POAHUNYLI HAYKH MiK cO00I0 B3a€MOIIOB’ sI3aHi.

HoBi BiAKPUTTA IOCTIiHO CTHUPAIOTh MEXKi MiK IPUPOTHU-
YUMU HAayKaMU, [0 CIPUAE BUHNKHEHHIO CYMisKHUX HayK: 0io-
¢isuku, O6ioximii, reoximii, acrpodisuku Tomro. Taxkuit mporec
IIOEJHAHHSA HAYKOBOI'O 3HAHHA HA3UBAIOTh [HMEZPAUIEN HAYK.



Inmezpauia nayx — e mosgBa HOBHUX HAyK Ha CTHKAaX
CTapux, NpoIleCc IIOEJHAHHA HAyKOBOTO 3HAHHA.

Himeupbki BYeHi 3Hanwwnu BakTepito, sika posknagae nnacTtuk. Llen sug
3'9BMBCS NOPIBHAHO HedaBHO: BOYEBMAb, 6akTepii NOCTynoBo 3MmiHIOBa-
NNCS, HAaBYMBLUMCH XUBUTUCS UMM HEICTIBHUM MaTtepianom. Moxnueo, came
us 6akTepia BpATYe NIOACTBO Bif MAACTUKY.

UYn mMoxe ue BiOKpUTTS BYEHUX MOBHICTIO pO3B'A3aTyM npobnemy nna-
CTMKOBOro 3abpygHeHHs Hawoi nnaHeTn? MNpunycTiTb, y4YeHi SKUX HayK
ONIKYTbCA UMM MUTaHHAM. AK BU MOXeTe A0NyYMTUCA OO0 PO3B'A3aHHSA i€l
npobnemn?

Mpountante TekcT 3a QR-kogom. 3’dcynte, SKUM METOA0M

kopucTtyBasca [xosed [lpictni, BUKOHYOUM CBOE [OCHi-
O)KEeHHS. BMKOpPUCTOBYIOUM iHTEPHET-pecypcun, OisHamTecs, XTO
Taknn Oxosed lNpictni, aki BigKpUTTA NOMY HanexaTtb i B AKii
ranysi npyupogHn4mx Hayk. https://cutt.ly/cXneAE7

LiikaBo. BcecsiTHiit JeHb Hayku wopidHo BigsHadvatTb 10 nuctonaga.
CBATKOBI 3ax04n CNPAMOBaHi Ha NONyNsapM3aLito Haykn K IHCTPYMEHTY MUpy
Ha 3ewmni.

— Kopomko npo zoroBHe

e IIpupony BuBUAIOTHL IPUPOAHNYLI HayKu — 0ioJiorisi, acTpo-
HOMidA, reorpadid, ¢isuka, xXiMmid, eKoJorid, KoKHa 3 AKUX
Ma€ IpeaMeT i 00’€KT BHBUEHHSI.

e VYci aBuIa y cBiTi moB’A3aHi ogHE 3 OJHUM, TOMY MiXK Ha-
YKaMM IIPO IIPUPOAY iCHYIOThH TiCHI B3a€MO3B’SI3KU.

~~ TepeBipsemo cede

1. MNosacHK, Yomy chopmyBanuca pisHi Hayku Npo nNpupoay, Ha3su ix.

2. HaBean npuknagun gBul, NpMpoaun, ki € ob6’ekTaMn BUBYEHHST Pi3HUX
HayK.

3. BukopucTOBYIOUM Pi3HOMaHITHI O)Xepena iHgopmadii, BUKOHan ogHe i3
3anponoHoBaHuX 3aBgaHb Ha BMbGip. A. HaBeau npuknagun HayKoBUX BigKpUT-
TiB y pi3HMX ranyssax Hayk npo npupogy. Migrotyn npeseHTtauito Ha 5—6 cnan-
ais. B. Tligroty noBidOMMEHHA NPO yKpaiHCbKOro BYEHOro-npupogonocnia-
HWKa Ta NOro BHECOK Yy NPUPOAHUYI Hayku (auB. dop3ay, 2).

4. Tloginucs BpaXeHHSMW Bif YPOKY, NMpoAoBX pedeHHs:: CbO200Hi 5
di3Hascsi/-nacs...; byno uikaeo...; BuHuknu mpydHowi nid 4Jac...

Y4Hi 6aratboX YKpaiHCbKMX LLKIN yxe Kinbka pokis nocnine  [w]¥H[m]
GepyTb yyacTb y MiXXHapOOAHOMY MPOEKTI 3 BMBYEHHSA Ta

oxopoHu nenek «Ciconia». JonydiTecs i BU OO0 uboro docni-  [w]
OXeHHsi. CKopucTanTecb nnaHoMm pocnigxeHHs 3a QR-kogowm.
https://cutt.ly/AShJbFf




§2. YOMY 3MIHOWTbCA MPOGECIT

Axkwo B Boano obepete npodecito i goknagete
00 Hel ayuwly, TO WacTa came 3Hange Bac.

Yapns [apsiH, aHenilcbKul Haykogeub

e Sk mu posymiew crnosa Y. [JapeiHa? Lo o3Hayae «Ooknacmu Oywy» 00
npogbecii?

Haseu npodgbecii uneHie ceoei poOuUHU.

Ski npogpecii mebe npusabnoroms? Yum came?

Yu eidsidyew 2ypmku, cekuii, ki 6 donomoanu 38ilicHumu meor Mpio?
Ski 3 npedmemis, wo susyaew y wkoni, mobi Halibinbwe 3Hadobnsimbscs
y npogbecitiHit disnbHOCMI?

® ®

YuMm Biapi3HAIOTHCA MNOHATTA «Ipodecia» Ta «cmemiab-
HICTB».

IIpogecia — ne pin 3aHATH JIOAMHU abo BUJ il TPyZOBOL
IislJIBHOCTi, IT0 XapaKTepu3yeThbCA IMeBHUMHU IIpodeciii-
HUMI HaBUUYKAMM, HAOYTHMH! 3a JOIIOMOTOI0 OTPMMAHHS CIIeIli-
aJbHOI ocBiTm abo B mporeci pob6oru. Hampukxaan, mpodecisa
iH)KeHepa, Jikaps, arpoHoMa, OyaiBeJbHUKA.

IIpodecii mo:xkHa 00’egHYBaTH B Pi3HI KaTeropii: eKoHOMiuHi,
TeXHiuHi, memaroriudi, MeguuHi, OPUANYHI TOIIO.

Cneyianvricms — 1ile KOMILJIEKC HAOyTUX JIOAWHOIO 3HAHD
1 IpaKTUYHUX HABUUYOK, IO Aa€ I MOMKJIUBICTL 3aiiMa-
THCA IIEBHUM POJOM 3aHATH y sAKilick raaysi misapHocTi. Ha-
OpuKJald, € mmpodecia gikapd, ogHAK JIiKapi MaoTh IIEBHY cIie-
ImiaJbHICTB: CTOMATOJIOTiA, AEPMAaTOJIOTisdA, ypoJoris, Xipyprid,
nexiaTpid Ta iH.

CnpobynTe Ha3BaTu cneuianbHOCTI TakMx Npodgecin: yuyntens, BOAIN,
crnitocap, iHXeHep.

s goro moTpiOHMI aTiac HOBUX Ipodecii s YKpainu.
3 PO3BUTKOM TEXHOJIOTiHI y CBiTi # YKpaiHi mpario Jiromei 3a-
MiHIOIOTH poboTu i Komm’torepu. Crapi mpodecii 3HUKaHOTh, Ha-
TOMICTh 3’ SBJIAIOTHCS HOBI.

' Y rpyni, KopucTytouucb «ATrnacom HoBux npodpecin ons
—' YkpaiHuy, 3'acynte, Aki HOBI npodecii 3aBunncs B YkpaiHi
32 POKWM HesanexHocTi. [NpunycTiTe, SKi YUHHUKX 3YyMOBUIN Taki
3MiHun. https://cutt.ly/XCixgnd




ExcnepTu nmporuosyiors, 1o 10 2030 poxy sHukHe moHanm 50
mpodeciii, ane 3’aABaATbeAa 6aus3bKo 200 HoBUX. ToMy M0 3MiH
MMOTPiOHO TOTyBaTHUCA BiKEe TeIep.

fAxe 3HaueHHA B JKUTTI JIOMMHU Mae BuOip mpodecii. IIpa-
BUJBLHO oOpaHa mpodecia 3abesmeuye He TiJabKU (piHaHCOBUIA
mpubyToK, a ¥ MopaJibHe 3aJ0BOJIeHHA. BiamoBimaabHiCTH 3a
BuOip cBoei mpodecii Oyge HecTu TiABKM Ta JIOAWHA, AKiA Ha-
JeXuTh npamioBatu. OT:ke, He MOKHA OOBipATH KOoMYy-HeOyIb
Take BiamoBimanbHe pimenHsa. HenmpaBuabHU Bubip mpodecii
MO:Ke IIPU3BECTU [0 Hepeai30BaHOCTi iHTepeciB JIIOAUHU.

e Yu 0Qoeodunocs mobi 3adymyeamucs, siKy npogpecito obpamu 8
maltbymHbomy?

Ha e nuranHA JOpeyHO 3BePHYTH yBary BKe CbOTOLHi, 1100
CTaTH XOPOIINM i 3aTpeOyBaHUM CIIEI[iaJIicTOM i ZOCATTH yCIIi-
XiB y nmpodeciiiHiii misJIbHOCTI.

e Ha wo nompibHo 38epHymu ygazy, obuparoyu rnpogecit?

Ha cefe Ha npodeciio
Aki ynonobaHHsa (cnopr, Hackinbkn npodecia
MarntoBaHHS, My3uKa, KOH- 3atpebyBaHa

CTPYIOBaHHS, nitepartypa,
TexHika, TaHui...)

Aki ocobnuBocTi (cknag Axki moxnuBocTi (cTaH
po3yMy, XxapakTtep) 34opoB’s  Ansa  oTpu-

MaHHs ujiei npodecii)
Aki 3pibHocTi (xopowa Aki MOXNUMBOCTI Kap’ep-
nam’site, isndHa nigro- HOro 3pOCTaHHsA i 3apo-
TOBKa, 3HAHHA MOB...) ’? OiTHOI NnaTn

A. HaBegitb npuknagu npodecin, Ha ki 36epexeHo nonut, npodecin,

AKi 3HUKaroTh, | Npodecin MmanbyTHbLOro. Aki npodecii ManbyTHLOro Bac
3auikaBunun? loginitecsa iHbopMauielo 3 ogHOKMACHUKaMWU/-usiMu 'y rpyni.
3HaHHA gKUX npegMmeTiB ona oTpMmaHHA uux npodhecin OyaoyTb 3a-
TpebyBaHi? B. O3HanomTecsa 3 npodeciamm MmanbyTHboro. Aki 3 HAX NoTpe-
OyloTb 3HAHHA MPUPOLHMNYMX HAyK?

Axi € Tunm mpodeciii. Yci mpodecii mogiseHo Ha I’ ATH TUITIB
(mas. 4). Tun mpodecii ykasye Ha Te, i3 UMM JIOAWHI TOBO-
JIUTHLCS MaTH CIIPaBy B IIpoIleci cBoei mpodeciiiHol AigJbHOCTI,
TOOTO Ha mpeaMeT npairi. IIpegmeTom mpari MOXKYyTh OyTH iHIITL
JIIOOM, TeXHika, iHpopMaIllis, XyIoKHI TBopu abo mpupoza.

o—




JlioanHa — 3HakoBa
cuctema

[HIO,D,VIHa — J'IlO,EI,VIHa]

/

[J‘Ilo,qMHa - npmpona]~_’[ JlognHa — TexHika J

Man. 4. Tunu npodpecin

e Sxi munu npogpeciti nompebyrome 3HaHb MPUPodHUYUX ducyunniH? Ha-
eedu npuknadu npogecili yux munis.

PoarnsiHbTe CBiTNMHM Ha mantoHKy 5. 3'acynte, daxiBuiB skux npode-
Cin 306paxxeHo Ha CBITNIMHaX. YCTaAHOBITb, 40 AKOro TUMY HanexaTtb Ui
npodecii. YuMm BOHM KOPUCHI Ang cycninbctBa? 3HaHHA SKUX NpeaMeTiB
NnoTpibHI ANs IXHbOro OTpUMaHHA? Po3kaxiTb, siky po60OTYy BMKOHYHOTL foau
umnx npodpecin. Yum usa pobota KopucHa cycninbcTBy?

A ®

Man. 5. lMpodecii

MpoBediTb ONUTYBAHHS YYHIB CBOrO Kracy Ta 3'dcynte, sKOMy Tuny
npodecin BoHU BigaaTb nepesary. OTpuMaHi pesynerat npegcrasTe
y BUrNA4i CTOBMNYUKOBOI Aiarpamu.

IIlo rake STEM-ocBiTa Ta YoMy BOHA aKTyaJibHa IJA IIPO-
eciit manoyTasroro. CTpiMKUI PO3BUTOK TEeXHOJIOTiM Beme MO
TOTrO, IO He3abapoM HaNOIJBIN MOMYJAPHUMHU Ta IIEPCIEKTUB-
HUMH Ha IJaHeTi paxiBuAMU cTaHyTh nporpamicru, IT-daxismi,
iH)KeHepHu, IIpodecioHas N B rajys3i BUCOKHX TE€XHOJIOTiH.

Icayiors Taki momsarTsa, Ak STEM-upodgecii, STEM-ocsira,
STEM-npunagzu ta mexanismm. CopoOyiiMo posiOpaTucsa, Ha
YoMy I'PyHTYeTbcA MOHATTA STEM.

e [lposieimb 3HaHHSA aHesilicbKoi Mosu, nepeknadime y 2apyni abpesi-
amypy STEM, ckopucmaswucb MajitoHkom 6. 3anuwime, Wo o3Hadyae
KoxHa bykea.



Y peanbHOMY CBIiTi IyKe MaJo
3aBJaHb, fAKi OOTPeOyIOTH Ha-
0opy 3HaHb 3 OJHOT'O ITPEeIMETa.

IIporpamicTu, HampukJazx, BU-

KOPUCTOBYIOTh MATEMAaTUKY, IU-

3alfH, TEXHOJIOTii Ta MHCTEIITBO

IJIsT CTBOPEHHS CBOTO KiHIIEBOT'O

npoaykTy. Tomy ocHoBoo STEM-

OCBITH € iHTe}"paIJ;iﬂ 3HaHb 3 Pi3- Man. 6. A6pesiatypa STEM
HUX IIPEeIMEeTiB.

ITo po3B’A3aHHA IMPOOJIEM y rajaysi MeIunuHN 3aJIyYaioTh He
Jullle MeAuKiB, a I I'eHeTHUKiB, XiMiKiB, (iduUKiB, 1HKeHepiB,
cruerfiasictiB IT. Ile moTpiOHO st yCIiNIHOTO AiarHOCTYBaHHS,
IIPOTEe3yBaHHA, OIEPYBaHHA, MEIMKAMEHTO3HOTO JiKyBaHHA
TOIIIO.

YcmimmHOMY po3B’sI3aHHIO 3aBJaHb arpoIIPOMUCIOBOT0 KOMII-
JIeKCY CIIpHUs€ 3aJyuyeHHsA OiosoriB, ximikiB, iHKeHepiB-Oymi-
BeJIbHUKIB 1 KOHCTPYKTOPiB, a TaKOXK aBiarrii.

IIIupororo po3moBCIOAKeHHSA HaOyBae MPOHUKHEHHSA TOCHAT-
HeHb STEM-manpsaMmiB y Bci BUAM AiAJBHOCTI, SK-OT cOIliaJibHA
cepa, ocBiTa, KyJbTypa, MUCTEIITBO TOIIIO.

Mpountanm iHdopmauito 3a QR-kogom i gisHancs, gk gocs- []:%i =]
rnun ycnixy binn lentc Ta InoH PiB Mack. Aki pucu xapak-  ia w
Tepy ubomy cnpuanu? Wo pobuw tn ana toro, wob cratu -EI

yChilWHUM i 38incHMTM cBoi mpii? https://cutt.ly/p5hL5A6

_ Kopomko npo z2orobHe

Obuparounu npodecito, TOTPiOHO BU3HAUUTHCA i 3 MamMOyT-

HBOIO CIelliaJIbHiCTIO.

e Ik i y cBiTi, Tak i B YKpaiHi 3HMKAIOTh 3acTapiyi IIpo-
(decii, a HaTOMicTh 3’ABIAOTHCA HOBi. {14 momumpeHHA
irgopmarii mpo HOBI mpodecii cTBOpeHO «ATIac HOBUX
mpodeciit ayisa YKpaiHu».

e VYci mpodecii mominAOTh, Ha II'ATh THUIiB.

e 3Haunol momyJsapHOCTi HaOyBaoTh mnpodecii STEM-uma-

IIpAMiB.

~~ MepeBipsemo cede

1. Aki € TNKn npodpecin? Aki npodecii npusabniooTs Tebe?
2. Axi npodpecii HanexaTb oo STEM? 3HaHHA sKMX NpegMeTiB BOHWU
noTpebytoTb?
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3. Ak Tn posymieLl cnosa paHLy3bKoro B4eHoro-gocnigHuka Knoga Jlesi-
CTpocca: «Y4eHUn — e He TOW, XTO Aae NpaBuibHi BigNOBIAi, a TOW, XTO cTa-
BUTb NPaBWNbHi 3annTaHHA»? FAK TWM ragaceull, Wo cknagHiwe: Bianosigatn Ha
3anuMTaHHA Yu CTaBUTK 3anuTaHHA? Bignosigb oorpyHTyi. Cknagm 3anMtaHHs
[0 TeMu Lboro naparpada.

4. OuiHn cBoto poboTy Ha ypoLli, NpoJoBX pedveHHs: 5 disHaecs/-nacs.. .,
byno uikaseo...; MeHe 30usyesano...; Xouy disHamucs binbwe rpo...

Migrotyn iHdopmauio Ha Temy «Bigomi ykpaiHui STEM-Hanpamisy.

§3. YOMY B MPUPOAI BCE B3AEMOTIOB'A3AHO

Y CBITi Bce B3aEMOMNOB’A3aHO, i MM YacTUHa uiel
kpyroepTi. A Tomy Ha CgiToBoMy [lpeBi Hioe He Moxe
OyTW rinku, WO camoTHbO CTUPYMTL: AECb | BOHA
noe’si3aHa 3 SKOHCb iHLWIO Tinkot. Konu Bigvysaew ue
€0HaHHS 3i CBITOM, XMBELU Yy rapMOHiIl 3 Npupoaoto —
BCi npobnemu BiginayTb.

bpatiaHHa Pid, cy4yacHa iprnaHOcbka NMUCbMEHHUUS

o [Ipoyumadl enigpagh i NOSCHU 020 3Micm Ha npukiadax.

e Haeedu npuknadu ob’ekmis xueoi i Hexusoi npupodu. Yu icHyromb Mix
HUMU 83aemMo038’a3ku? [Jogedu Ha npuknadax.

e SKul 38’30K iCHy€e MiX filoOUHOK | npupodor?

o SKi we sudu 38’3Kig icHyromb y rnpupodsi?

[ °

IIlo Take mpUUYMHHO-HACTIIKOBI 3B’ A3KM. J[leCATKHN TUCAY PO-
KiB TOMY JIIOAM MOYaJH PO3YMITH, IIO AesKi peui cTaioThb IIpU-
YMHOK 1HINNX MNOAiM, 1 AKINO BOJMHYTHU HA IIPUUYUHY, TO 3Mi-
HUTBHCA 1 HACJITOK. 3aBAAKU IILOMY BiIKPUTTIO BUHUKJIA I[UBi-
Jisalis, sKa COupaeThbCcA Ha HAYKY 1 TexXHOJIorii.

JlronnHa 1idHae HAaABKOJIMIIIHIN CBIT uYepe3 B3alUTaHHSA
«Homy?»: «Homy ime moirr? Yomy Jig me Tome? Yomy mraxmu
BiZIiTAlOTH Yy TEILIi Kpai?» ToIIo, i moTpedye BiAmOBimel Ha HUX.

Ilpuvwunno-nacniokosuil 36’430k — Iie 3B’A30K MiK OLHIi€IO
NoAi€l0, AKY HAa3WBAIOTh NPUYUHONW, TA 1HIIIOKI MOAIE€I0, AKY
Ha3UBAaIOTh HACAI0OKOM, Ie HACJJIJOK € MNPAMHUM pPe3yJabTaToOM
IPUYNHH.

IIpuwunorw Ha3uWBaIOTh Take ABUIIe, Hpoilec abo mpeaMmer,
AKUKN yyKe uepe3 CBOE iCHYBaHHSA CIPUYMNHSE IIeBHI 3MiHU Ha-
BKOJIUIITHBOTO CBITY.

IIpuunHa xXapakTepu3yeThCAa THUM, IO 3aBKIN IIEpPeIye pe-
syabraTty. Ha Hilt 0adyeTbca Hacaizok. Tax, KOTZHMI HACJIIZOK



HEMOJKJINBO YABUTH Oe3 mpuuuHU. Hampukiaan, ygapuiaa OJmc-
KaBKa i cmajmaxHyJa mokeska. IIprmumHOO TyT € OJmcKaBKa, 00
BOHA CIIPOBOKYBaJsa moKexKy. Iloskeska e Hacaigkom. Hasemu
IIPUKJIAM, 110 II[e MOTJIO CIIPOBOKYBATU TOXKEXKY.

Hacnidox — 1e pesyabTaT Ail OPpUUYMHM; BiH 3aBXKIU
BTOPUHHUN.
Hanpuknan:

MpuyuHa Hacnidok lMopada

KBIiTH, rnonuBaTu KBIiTW.

[ He nonunun }»[ BOHU 3IBSN. } > { He 3abysan }

Man. 7. NpUYnHHO-HACNIAKOBUIA 3B’A30K

SBuire, 110 CIPUYUHMUIIO iHIITIE TBUIIE, HA3UBATUMETLCSI TaK:
ImepIie — OPpUYMHA, APyre — Hacaigok (maj. 7). IcHye 3aKoHO-
MipHiCcTB, 10 OyAb-AKa NPHUUYMHA 34 NEBHUX YMOB HOPOMIKYE
nmeBHU Hacaimok. Hampukiaan, BupyOyBaHHSA JIiciB B YKpaiH-
cekux Kapmarax mpusBOAUTH OO 3MHUBY I'PYHTY PYHHIBHUMU
IIOBEHSIMM.

Ari OyBaroTh BUAM NPUYMHHO-HACTIAKOBUX 3B aA3KiB. Cuin
BpaxoOBYyBaTH, IO Ta caMa IIPUYMHA MOKe MaTu 6araTo HacJia-
KiB. Hanmpuknazm, cHironagu (mpuymrHA) DOTiPIIYIOTH PYyX TPaH-
cropTy (HAcJioK); HaJIWMIaHHA MOKPOTrO CHITy IMpPU3BOAUTH IO
MAacOBOTO JIaMaHHsA JepeB y JIiCOBUX MacuBax (HaACJIiIOK), 10
0o0puUBY JIiHi# eseKkTpomepenad (HACTiAOK); HAKONNYEHHSA CHITrYy
Ha KPYTUX TiPChKUX CXUJIAX IIPU3BOAUTH A0 YTBOPEHHS CHIro-
BUX JaBUH (HACJIiOK); BeJUKi 3amacu CHIry cupusdioThb (opMy-
BAHHIO BICOKUX BECHAHUX IIaBOAKiB (HACIiIOK).

CxeMa IPUUYMHHO-HACTIAKOBUX 3B’SI3KiB MaTHUMe TaKWUU BU-
TJISAT:

lMpu4uHa n H, Hacnidku (1-5)

H, H, H, H,

Tak camo, oguMH HaCJiLOK MOKe MaTH KijabKa mpuumH. Ha-
MMPUKJIAZ, BUKUAW 3aBOAIB (IpuumHa) i aBTOMOOLIIIB (IpruunHa)
3a0pYAHIOIOTH IOBIiTPA (HACJIIZOK).




lNpuyuxa 1
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-H Hacnidok

lpu4uHa 2

fAxe 3HaYeHHS NPUYNHHO-HACIIIKOBUX 3B’A3KIB. YMiHHA
MPaBUJIbHO BCTAHOBJIIOBATH NPUUYMHHO-HACJHIAKOBI 3B’ A3KU Oac€
3MOT'y IIPOTHO3YBAaTH MOKJIMBiI BapiaHTU HaCJiAKiIB Tiel um iH-
mioi maii, aHaJisyBaTH 1 HMOpPiBHIOBATU JdaHi, MUCJIUTH, (POPMY-
BaTU rimoresu, PoOUTH BUCHOBKH, OyTH PIilllydyuMMHW ¥ BiAmosi-
JTaJIbHUMMU.

3HaHHA NPUYNH i HACTIAKIB ABUII Ja€ 3MOTY JIOAMHI IMi3HAa-
BaTH HAaBKOJIMIIHINA CBiT i mepembavaT ManOyTHI cuTyailii, mio
JomoMarae 3HaxXOAUTU PillIeHHS B ChOTOJIEeHHI.

O6’egHanTecs y rpynu.
1. YCTaHOBITb MPUYMHHO-HACHIAKOBI 3B'sI3kM Ta nobyoynTte NOriYyHUN
NaHLOXKOK A0 TakuUX NPOLECIB Ta SABULL: CUNbHUI BiTep; o6epTaHHa 3eMni Ha-
BKOMO OCi; yOOOpEeHHS I'pyHTY.

2. HaeegiTb npuknaam NpUYnMHHO-HACHILKOBMX 3B’sI3KIB Y npupogi. 3o06pa-
3iTb IX CXeMaTU4HO. YKaxXiTb NPUUNHY N Hacnigok. 3pobiTb BUCHOBOK.

3. BugatHuin noet JJasHboro Pumy Beprinin y 29 poui oo H. e. ka3as: «Llac-
NUBUIN TOW, XTO 3MII 3PO3YMITU NPUYNHN pedeny. [MoACHITb, K BU po3yMieTe
Lien BucniB.

PosrnaHete cBitnuMHuM (3a Bubopom) (man. 8). NogymanTe, WO MOrno
OyTK NpMUMHOO 306pakeHnX NpoueciB i SABUL,. YCTAHOBITb MPUYMHHO-
HacnigKoBi 3B'A3KM Ta NobyaynTe NOriYHMM NaHuoxok. BusHaute, gke asule
€ NPUYMHOIO, a sIKe — HaCNigKOM.

A ®

Man. 8. HeGe3neuHi siBuwa: A — 3cyB I'pyHTy; b — noBiHb; B — 3acyxa

O6roBopiTb i 4alTe BigNOBIQI HA 3aNNTaHHS:

A. Aka ponb nognHN y NpoBeAeHHi 3axoais Woao 3anobiraHHA Hebesney-
HUM NPUPOLHMM SIBULLLAM Ta iXHiM Hacnigkam?

B. MNpunycTiTe, WO € NPUYMHOK BUHUKHEHHSA 300paxeHMX NpUPOOHUX
ABULL. 3anponoHynTe LWIAXU 3MEHLUEHHS TXHbOro HebeanevHoro BnnuBY. AKi
i3 LMX SBULL, JOBOAUIIOCS CNOCTEpIraTh y BaLlin MicLLeBOCTI?
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LiikaBo. MNicosi noxexi BNACTUBI HEe TiNbKN CNEKOTHUM KpaiHam, Hanpu-
knag AscTpanii. B YkpaiHi 3a ocTaHHi OeB'ATb poOKiB 3a KifbKIiCTIO BUNagKiB
3aropsiHHA nicy nignpye 2017 pik — 2371 BMnagok.

cnigkosi 3B’sa3kun. Npeacrtaste pesynbraty cBoei poboTtun. 3a-
NPOMOHYNTEe 3axoau, AKi MOXYTb YPATYBaTU TBApPUH.
https://cutt.ly/g5hZvjS

MpounTtante TekcT 3a QR-kOAOM. YCTaHOBITb NPUYUHHO-HA- [E]iEti[E]
Elh%

_ Kopomko npo z2oro8He

e IIprmunmHHO-HACHIIKOBUI 3B’A30K — IIe 3B’SI30K MiK OFHIi€IO
TIOAi€0, AKY Ha3MBAIOTh «IPHUUYNHOIO», Ta 1HIIIOIO IIOHIi€IO,
AKY HasUBaAIlOTh «HACJIAKOM», e HACJIiJOK € IIPAMUM pe-
3yJIBTATOM IIPUYUHUI.

e 3HAHHA NPUYUH 1 HACIIIAKIB ABUIN A€ 3MOTY JIOACTBY
IMidHABaTU HABKOJMUIIHINA cBiT i mepembauatrm ManOyTHI
cuTyarrii.

~~ TepeBipsemo cede

1. MpounTtan npucnie’s. CamocTiiHO obepwm i 3anuwim gBa npuchie’s. Ycra-
HOBU MPUYNHY i HACNIJOK.

Lat nonto aHoo — dacmb xs1iba 880s1t0.

byde dow; — bydymsb i epubu.

bazamo cHiey e poui — 6azamo xniba 8 moui.
Cadu depeslHy — 6ydew icmu cado8uHY.

2. HaBeau npuknagam npuYmnMHHO-HacnigkoBux 3B’a3kiB y npupogi. 3o6pasu
X CXeMaTUYHO. YKaXXu NPUYKnHY i Hacnigok. 3pobu BUCHOBOK.

3. MpouunTan peyeHHs. YCTaHOBU NpaBunbHUIA NOpsiaok. MNeplioto mae 6yTn
npu4ynHa, a opyrum — Hacnigok (pesynerar).

A6nyHi 3acoxnu. 3adiui 06’inu Kopy.

Bucoma CoHus. [JoexuHa miHi 8i0 Oepeesa.

KpuwxuHu nnasaroms Ha rnosepxHi eodu. J1id neawud 3a 80dy.
ObepmaHHs 3emrii Haskoo ceoei oci. S3miHa OHS | HOY.

4. Haseu Tpy MOMEHTN, siKi B Tebe BMALWNK gobpe B NpoLEeCi ypoKy, 3anpo-
MOHYW OAHY Ait0, WO NONINWMWTL TBOK POBOTY HA HACTYNHOMY YpOLi.




Po3pin 2. TIIS3HAEMO 4BHLLA TIPUPOOU

TEMA 1. TTI3HAEMO SI3NYHI SBULLA
§4. WO TAKE PYX TA 9K BYBAKTb PYXU

Pyx — ue xutTs.

Apicmomernb, 0agHbozpeubKul
HayKkoseUb-eHyukKmoneducm

losicHu, ik mu po3ymMiew crioea Apicmomerns.
lNpuzadal, wo make ssuwa.

Hasedu npuknadu ¢hizuyHUX mirl.

Lo make ¢bisu4Ha senu4vuHa?

IIlo Taxke pyx. ¥ HaBKOJUIITHHLOMY CBiTi Bci (hidmuHi Tija me-
pebyBaioTh y pyci abo B cTaHi crmokoio. Pyx — 1e mpumumHa BCix
3MiH y MaTepiaJbHOMY CBiTi.

PiznHi 3minu y mpupozi, AKi onmcyioTh 3aKOHU (is3uku,
Ha3WBAIOTh (Pi3UHHUMU ABUULAMU.

3emasa pyxaerbesa HaBkoJio CoHisa. IloBiTps, sske mepeminry-
€ThCA 3 OJHOT'O MicIls B iHIIIe, CTBOPIOE BiTep. MoJjekyau Boau,
110 iX YCMOKTYIOTh KOPEHi POCJNH, pyXaThcs 1Mo crebday. Kpos
PYXa€EThCA KPOBOHOCHMMMU CYAMHAMH JIOAMHU i OaraThboxX TBa-
puH. 3a PaXyHOK PYXy MOJIEKYJ PEYOBMHUH MOKYTH 3MiITyBa-
THUCA MiXK co0oro.

Arxwuit pyx mHasuBarwTh MexaHiuaum. Halmpocrtimum Bumaom
PYXY € MeXaHIuYHUN pyX.

Mexaniunuil pyx — Ile 3MiHa IIOJIOXKEHHA Tija i3 wacom
y IPOCTOpi BiAHOCHO iHIIIMUX TiJI.

IIpuuynHOIO PYyXy OAHUX TiJ € B3aeMozid 3 iHmumu. Baaemo-
Iilo IBOX TijI, y pesyJbTaTi KOl omHe ab0 oOMABA IIOUYMHAIOTH
pyXaTuch, Ha3UBAOTh CU/LOIO.

Om:xe, cuyia € mpuumHOIO pyxy Tijna. Ilpegmern mpurary-
IOThCSA OO0 3eMJi 3a PaxXyHOK iCHYBaHHS CUJIN T:KiHHA. M’au
KOTUTBLCSA II0 TPaBi BHACJIAOK yAapy IO HbOMY 3 IIE€BHOIO CH-
aow. Ilnanetm pyxarwTbcsa HaBKoJIO COHIIA 3a PaxyHOK CHJIU
NPUTATaHHSA, 1110 i€ 3 6oky Connda. Ha mamoHKRY 9 300paskeHo
IPUKJIaAU MEeXaHIUHOTO PyXy.
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Man. 9. 1. ABTO, WO pyxaeTbes. 2. [lepeBo rHeTbCA Big BITPY.
3. TBapuHa, wWo 6ixnTb

e [ToOymal i Hagelu enacHi npuknadu MexaHidyHo20 pyXy.

Yomy pyx Bimnocuuii. Koau Tu gusBuiiica Ha HepyxoMe Tijo,
Yy¥ MOJKeIll abCOJIIOTHO CTBEPAKYBaTH, IO BOHO mepedyBae y
cTaHi CIoKor0? YsaBHu, 1o 0iisg TeOe CTOITH JIIOAMHA i He pyxa-
eTbesi. Ty BIIeBHEHO CKa’Kelll, IO BOHA mepebyBae y CTaHi cIio-
KOIO.

A rtemep nmoganTasyiimo. Ha yuHiB 6 KJjiacy IMBUTHLCS MEIII-
KaHeIlb HAIIOT0 IIPUPOAHOro cynyTHuka Micansa. I mjo Bin 6a-
yuTh? 3eMJysd o0epTaeThCs, OTKe, BCe, IO PO3TAIIOBAHO HAa
3emui, TakoK mepebyBa€e y pyci, W IMECTUKJIACHUKU TaKOMK.
HusHo! Illogo Tebe yuHi TBOTO KJjacy He PyXaloThCd, MO0 CIIO-
crepiraua 3 Micdaina — pyxawTbcda. Ilelt npukaan cBiguuTh Ipo
Te, IO PYyX i cTaH CIOKOIO Tijla 3aJjesKaTh BiJ TOro, 3BiIKM 3a
IIUM TiJIOM CIIOCTEPIraloTh.

Tiso, BiTHOCHO SIKOTrO MU PO3IVIAJAEMO PYX UM CTAH CIIO-
KOI0, Ha3WBAIOThb MIAOM 6i0niKYy. 3aJeKHICTh MeXaHiu-
HOT'O PyXy 1 cTaHy CIIOKOIO BijA Tija BiAJiKy y (isuilli HasuBa-
I0Tb 6i0HOCHICMIO PYXY.

[oBeaiTb Ha Npuknagax, Wo ogHe i Te came Tino moxe nepebysaTtu B
CTaHi CMOKoK | BogHOYac pyxaTucChb.

IIlo Take TpaekTOpid. SIki OyBaroTh BUAM MEXaHIYHOTO PYXY.
HMesaki Tina, pyxamwuyuch, MOXKYTb 3aJUIIIATH Micas cebe cJrigm,
AKUN BimoOpaskae pyx Tija. 3a ¢GopMoOIO CIily MU MOYKEeMO BH-
3HAUUTH, K pyxajoch Tino. Takuul ciaim mMae Ha3By mpaexkmo-
pia.

TpaeKkTopisgs MoKe OyTH BUAMMOIO i HEBUAMMOIO. PO3risaHb
maaioHOoK 10. Ha axomy (pparmMeHTi 300paskeHO BUAUMY TPAaEK-
TOPilo, a Ha AKOMY — TPAa€KTOPil0 HeBUIUMY ?

3a GopMoOI0 TpPaEKTOPii MexXaHiUHMNA PyX MOKHA IOLiINTH
HA NPAMONIHIUHUL 1| KDUBONIHIUHUL.
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Man. 10. Pyx nitaka (A) i m'aya (B)

HaBefiTe npuknagu Tin, 9ki 3anuwatoTb nig yac pyxy BMAUMY Tpaek-
TOpIto, i TiN, AKi pyxalTbCa N0 HEBUAUMIN TPaEKTOPIT.

PoarnaHbTe mantoHok 11. [1o skoro BMay MoXHa 3apaxyBaTu pyx 3a ¢op-
MO 3006paXkeHUX TPAEKTOPIN?

@ @) ) @)

Man. 11. TpaekTopii pyxy

Binpmiicts pyxiB y npupozni € nocmynaavHumu. Ile xoau
BCi TOUKU Tija, IO PYXa€ThCsA, IIEePEMIIalOThCA IO OMHIN Tpa-
€KTOpii.

Y mpuponi yacTo TPaIJIATLCA PYyXU, IO IIOBTOPIOIOTHCA
yepes OJHAKOBI mMpoMixKKu uacy. Takuii pyx HasuBaIlOTh KOJLU-
sanvHuM, abo KoausaHHamu. Hanpukianm, Kpmja IITaxiB, KO-
MaxX, AKl JiTaloTh, JIMCTKU JepeB, AKi TPIOTATHL Big BiTpY.
Tako:k pyxXu BUHUKAIOTh YHACJiIOK 00epTaHHA TiJl HABKOJIO He-
pyxomoi Toukm uu oci. Hampuraazn, obepraHHsa 3eMJi HABKOJIO
cBoe€i oci, cTpisox rogmHHHKaA mo mudepbdaary. Taki pyxm Ha-
31UBAIOTh 00epMaAJLbHUMU.

OErAD|

' ' MpounTtante iHpopmadito npo «Tpacy KoHapaTiokay. Ak ue
=14

—! NOHATTS nop’s3aHe 3 Temoto ypoky? https://cutt.ly/85hZLg8

__ Kopomko npo z2oroBHe

e MexaHiuHUM pyX — Ile 3MiHA MOJIOMKEHHS Tija i3 yacom y
IPOCTOPi BiAHOCHO 1HIIMX TiJI.

e Pyx OyBae mocTynaJbHUI, KOJUBAJIbHUI, 00epTaJbHINA. 3a
¢dopmMoOI0 TPAEKTOPil — MPAMOJIHINHUNA 1 KPUBOJIIHIAHMINA.
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e Pyx 1 crTaH CHOKOIO BiJZHOCHI, 3aJjie)aTh Big Tijga
BIJIJTIKY.

~~ MepeBipsemo cede

1. Aki isnyHi aBULLA T cnocTepiraew No 4oposi Jogomy?

2. Mwn cnocTtepiraemo cxig i 3axig CoHus. Ym cnpasai CoHue pyxaeTbca?
Bionosigb ob6rpyHTyN.

3. Aky TpaekTopito nig Yac pyxy no npsmin gOpo3i ONUCye LIEHTp Koreca
Benocuneaa?

4. BinbwicTb aBTOMOBINBHMX JOPIr MaloTb KPUBONIHIMHY TpaekTopito. Ynm,
Ha TBOK OYMKY, Lie MOXHa NOSAICHUTN?

5. MNopginucsa BpaXeHHAMWU Big YPOKY, NPOOOBX peyeHHs: Cbo200Hi 5
Oi3Haecs/-naceb...; 51 3po3ymie/-na, wo...; BuHuknu mpydHouwi nid 4yac...,
Teniep s MOXY...

Jdoporoto gogomy nocnocrepirante 3a pyxoM pPisHUX isUYHUX Tin.
BpaxeHHAMM noAiniTbcs Ha HacTynHOMY ypoLii.

§5. YN 3BABXAUN MOTPIBHO MOCMIWATU

He BaxnnBo, 3 AKOK LWBUAKICTIO TU pyxaeLlca
00 CBOEI METU, rONoBHE — He 3YNUHATUCA.

KoHabyuil, kumadicbkul mucrumersib

Ak mu posymiew sucrie KoHgyuyisa?
lMpueadad, wo make hisudyHa gesluquUHa.

Sk mu po3ymiew noHImMmsi «isudyHe mino»?
SKi eenuqduHU mu mMoxew npuzadamu?

SKi 0OUHUYI 8UMIDIOBAHHST MU 3HaEW?

Axri BeanunmHU OMTUCYIOTH PyX. I[JId onucy MOHATH, (PiBMYHUX
SABWUII, BJIACTUBOCTEN TiJI BUKOPUCTOBYIOTh (Pi3UUHi BEJUYUHU.

Tu BiKe B3HAaEIn, IO TaKe TpaeKTopid. AKIimo BuMmipaATH
JOBKUHY JIiHiI, MO AKINA pyXaeThbCs TiJIO, MU OTPUMAEMO JI0-
BXKUHY TPaeKTOpii.

HoB:KmHa TpaeKTopii, Mo AKill pyxXaeTbCcA TijO, Mae Ha3BY
wasax. 1losHauaoTh HIIAX JIITEPOIO JaTUHCHKOTO ajadaBiTy
l, BumipioioTh y MeTpax (m).

o SKi we oOuHuUi suMipro8aHHs1 G08XUHU MU 3HaewW?

Likabo. vy ripcekoMy ceni OpiB TpyckaBeLbKoi rpomagun Ha J1bBiBLUWHI €
HanpgoBLwa B YkpaiHi Bynuus. Lie Bynuusa LLleBueHka NpoTskHicTio 14 kinome-
TpiB. I 3aHeceHo oo HauioHanbHOro peecTpy pekopaiB YkpaiHu.




Koamu Tijio pyxaeTncs, IPOXOIUTh IIEBHUN Yac.

Yac — 1me Takok (PismuHa BeJUUYMHA, SKa XapaKTepusye
MexaHIiuHUU pyx. Hac mo3HauyarmTh JIITEPOI JIATUHCHKOTO
aadaBity i, BUMIpIOIOTh Yy ceKyHOax (c).

e SKi we oOuHUUi 8UMIDIHOBAHHS Yacy mu 3Haew?

LikaBo. TpuBanicTb MiXk cnanaxamu 6rvMckaBku nig vac rpos3nm CTaHo-
BuTb 0,01 c. Komap 3a 1 ¢ podutb 500—-600 nomaxie kpunamu.

' PoarnaHb mantoHoK 12. YaBu, Wo Tina, 3o0paxeHi Ha HbOMY, pyxa-
'_ toTbCcsA. OnuwM crnoBamm pyx Tifn, 306paxXxeHnx Ha HbOMY.

) 2) © @

Man. 12. 1. PakeTta. 2. ABTomobinb. 3. JlloanHa. 4. PaBnuk

JJ1s xapaKTepUCTUKY PYXY T BUKOPUCTAB/-Jia CJIOBA «IIIBU/I-
KO», <«IIOBIJIBHO», «IysKe INBUIAKO», «IysKe IOBiAbHO». [lia
ONMCYy MEXaHIUHOro PyXy BUKOPUCTOBYIOTH Ie ONHY (PidMUHY
BEJIMUYUHY — WEUOKiCMb.

IllIéuodkicms — 1 (pisMUHA BeJIMUYMHA, IO IIOKA3y€E, SAKY
BificTaHb IIPOXOAUTHL TiJIo 3a IeBHuM duac. IlosHauaioTh
OIBUAKICTH JIITEPOIO JIATHMHCHLKOTO aadaBiTy U, BUMIPIOIOTH Y
MeTpax 3a CeKyHay (m/c).

e SKi we 00uHUUi suMiprogaHHs weudkocmi mu 3Haew? Skul npunad
sumiproe weudkicmb pyxy mpaHcriopmy?

IIpoananisyiimo BudHaueHHA. Hanpukiazn, Typuct pyxascsd
3i mBuakicTio 5 kKM/rox. Ile osHauae, 110 TYPHUCT IIOA0JAB IILJISIX
5 kM 3a 1 rox.

lnax, uvac i mBUAKiCTh IOB’A3aHI MixK coboio ¢op-
MYJIOO:

_l
V=3

3 SKOIO LWBMAKICTIO pyxXaBcs MNiwoxid, SKLWO BiH 3a NiB rogMHy Nogonae
wnax 2000 m? Bignosigb nogan y km/rog.




OnpautonTte iHdopMauito «Hanwsunawi
TBapuHU cBiTY» 3a QR-kogom. HasBiTb, 3 .
AKOK LUBMAKICTIO PyXaeTbCA HaMwBuaLWa i Hail- Wenakicts pyxy gEl
nosinbHilWwa TeapuHa. https://cutt.ly/J5hZ6iE TBapuH >[I

Tu pisHaBcs/-naca npo Hanwsugwy TBapuHy. CepinosHi 3arpoau 36e-
PEXEHHIO LbOro BUAY BMHWUKMAW B APYrin NONoOBUHI 20 CT. 3 NoYaTKOM
MacOBOro BUKOPUCTAHHA XiMiYHUX PEYOBMH, SKi 3aCTOCOBYIOTb Y CiflbCbKOMY
rocnogapcTsi AN9 3aXUCTY POCIIMH BiA WKiAHWKIB. Hebe3neyHi pe4oBMHN Ha-
KonuyyBanuca B opraHiami TBapuyH i nepeLukoaxanu po3suTky notoMmcTea. Ha
TBOK AYMKY, AKi 3axogm nNoTpibHO BNpoBaauTh ANga 36epexeHHs Luboro Bnay
TBapWH, WO TpannaeTbCs i B HALWIN KpaiHi?

Illo Take cepemHsa MBUIKICTH. Y ABU, III0 TM BUPYIIUB/-JIa B
TYPUCTUYHY MOAOPOK ITimrku. Yum 3aB:KaAM T OyAent iTu BIpo-
JOBJK IIOJIOPOJKiI 3 OJHAKOBOIO INBUAKiICTIO? 3BMUAMHO, IO Hi.
Ha axkomycsh Biipi3Ky HLIAXY TU OyIeI! iTu IIBUAIIE, HA IIarop-
0ax TBOA IIBUIKICTH 3MEHIIIUTHLCS, & JeCh — THU B3araJi mpucs-
e BigmmounTu. TomMy KOJIM MU FOBOPUMO IIPO 3HAUEHHSA MIBU/I-
KOCTi pyXy Ha BCbOMY ILIAXY, TO MaEMO Ha yBasi cepemHIO
HIBUAKICTD.

Cepedna weudricmv pyxy Tina NOPiBHIOE BiJHOIIEHHIO
BCHOI'0 IJIAXY [0 4Yacy, IIPOTATOM AKOro BinOyBaBcA pPyX.

¥ it popmyui I — me cyma BCixX BiApPi3KiB IIIAXY, Je 3MiHIO-
BaJiaCch IIBUJKICTb.

=1, +1,+ 1+ ..

A t — 1e cyma BciX IPOMIiKKiIB uacy, AKi Tijo 3aTpaTujo
Ha KOXKHHUM BiPi3OK IIJIAXY, BKJIOUYHO 3 MOYKJUBUMMU IYIIUH-
KaMH.

t=1t, +ty,+1t3+..

A po3B’a3yBaTu 3amadi Ha pPyX.

1. YBaKkHO mIpounTaii yMOBY 3ajadui.

2. 3’scyii, 10 JaHO B YMOBI 3ajaui, a 1o moTpioHO 3HANTH.
3pobu CKOpOUEeHHUU 3aI1C, BUKOPUCTOBYIOUHU ITO3HAUEHHA (i-
BUYHUX BeJUYNH, YMNCJOBI 3HaUueHHS MW OAMHUIIL BUMIpPIO-
BaHHA.
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3. PekomengyeThbcs BCi OQMHUIII BUMipIOBaHHS IEPEBECTH B
ocHoBHi. IIlnax — y meTpm, yac — y CEeKyHAU, IMBUIKICTHL — Y
MeTpHu 3a CeKYHIY.

4. IlpoanamiszyBaBIIi CKOPOUYEHUN 3aIlMc, IMIYKAEMO i 3amnu-
cyeMo (popMyJIy, KA MOBMHHA MICTHUTU (PI3UYHI BeJIMUNHU, IO
IIOJIaHi B YMOBi, a TaKOK BeJIWUYNHY, AKY IIOTPiOHO 3HANTH.

5. 3ajeXHO Bif TOro, AKy (hisMUHY BeJUUUHY HaAM IIOTPiOHO
3HaANTH, NEepPeTBOPIOEMO (POPMYJIYy B3TifHO 3 MaTeMaTUYHUMU
npaBUJIaMU.

6. AHanizyemo (popMyJry, 3icTaBISIEMO 3 IIOJAHUMU BeJIMUL-
Hamu. SIKII0 Bci HeoOXigHI BesumuuHMN € — moope. Ko HeMmae,
3raJlyeMo 1 3ammcyemo iHIr gopmyu.

7. 3amicTh (pi3sMUYHUX BEJIWUYMUH, IO BXOAATH OO0 (hOPMYJIH,
migcraBisieMo BigmoBigHI umcyaoBi 3HaueHHA. PoObumo obOunc-
JIeHHS.

8. 3anucyemMo BigmoBigb.

_ Kopomko npo zoroBHe

e IIIBuaKiCTB, IMAAX, Yyac — (i3UYHI BEeJIWUYUHU, IO OIIUCY-
IOTh PyX Tija. ;

e DopMmysa MIBUAKOCTI — U= i
e CepenHa IMBUAKICTL PyXy — IIe BiAHOIIEHHA CYMM HOBXKUH

yCiX BiPi3KiB INLIAXY A0 CYMU HNPOMIiKKIB Uacy, IpOTATOM
AKOT'0 TiJIO pyXaJioch Ha BiJAINOBIZHMX BiApidKax IIJIAXY.
.. . lL,+1 +1;+ ..
e dopmysa CepelHbOl IMBUAKOCTI v, =-1L 2 3 .
p.
t, ity +tg+ ...

~~ TMepeBipgemo cede

1. TosicHK, K TN po3yMiell BUCHIB «aBTOMOGINb pyXxaeTbCs 3i LWBMAKICTHO
50 km/rogy».

2. JosxunHa TpaekTopii 150 M. AKKI WNAX NPOMLLAO Tifo, pyXakymch LiEto
TpaekTopien?

3. Y 3apgauvi WBKUAKICTb yKasaHa B MeTpax 3a CeKyHay, a Wnax — y Kino-
MeTpax. Yn noTpibHO nepeBoaUTU KiTOMETPU B MeTpn?

4. MNopginuca BpaXeHHAMM Big YPOKY, MPOOoBX pedeHHsi: Cboz200Hi 5
Has4uecs/-naceb...; 51 amie/amoena...; 5 cnpobytro...; MeHi 3axominoce...

Ha ypoui diskynbTypu, konu Bu bygete Giratm KOpoTKy AUCTaHLiO, Ha-
npuknag 60 M, yumtenb/yunternbka BaM OrorioCUTb 4ac, 3a SKUMA BU
npo6irnu uto BigcTaHb. 3HaKuM WNAX i Yac, 064YNCNITb WBUAKICTL Biry Bawmx
O[HOKNacHuKiB/ogHOKNAacHUUb. Pesynerat odopmMTe y BUrNAagi Tabnuui.




§6. YOMY KOAECA MOTHArA CTYKAKTb

OpaHe pobpe cnoBO MOXe 3irpiTn Tpu 3MMOBUX MicCsLi.
AnoHcebKe npuchie’s

losicHuU, K mu po3yMiew siINOHCbKe Mpucrig’s.

I3 yoeo cknadaromscs eci mina?

SKi cmaHu peqyosuHU mu 3Haew? Haseu ernacmueocmi KOXXHO20 cmaHy.
Ha3seu sidomi mobi nepexodu 8i0 00HO20 cmaHy A0 IHWO2O.

Ari aBumnIa HA3MBAIOTH TeIJIOBUMM. Po3riaaus MaaioHOK 13.
I3 uum y Tebe acolliloioThCsa ABUIA, 300paskeHi Ha HbOMY?

@ @) © @

Man. 13. Tennosi ssuwa

Y 1mo0yTi, y HaBKOJIUIIIHLOMY CE€PeIOBUII[I MU IIOCTiiHO Ma-
€MO CIIpaBy 3 BimuyTTAM TemJja i xosoxay. Ili mpocti caoBa xa-
PaKTepu3yIOTh TEIJIOBUM CTAaH PEUOBUHU UHn (PiBMUHOTO TiJa.

TensoBuii cTaH PEUYOBUHU 3aJIEXKUTH BiJl IMIBUIAKOCTI PYyXYy
MoJieKyJa. I XapaKTepUCTUKU MipH HaArpiToCTi Tijia BUKOPUC-
TOBYIOTh BeJIMUYUHY, AKa Ma€ Ha3By memnepamypa.

LikaBo. MakcumaneHy Temnepartypy Tina noguHu 3apeectposaHo 1980
poky B AmMepuui. licna Tennosoro ygapy 52-pidHuin 4OMOBIK noTpanumse [0
nikapHi, ae y Hboro 3adgikcyBanu temnepatypy 46,5 °C. [NoTepninuimn BUXKB i
yepes ABa TWbKHI BUMLLOB 3 NikapHi. Llen doeHomeHanbHMin BUNagoK 3aHeCeHo
no Knurn pekopgis lNHHecca.

fBuima, moB’sA3aHi 3 HarpiBaHHAM i1 OXOJIOAKEHHSAM, IIepe-
XOJIOM PEeYOBMHH 3 OJHOI'O CTaHy B iHIINWI, HA3WBAIOTL MeEn.Jio-
BUMU ABUULAMU.

o Haeedimb npuknadu HagpieaHHS U OXO/I00KEeHHS min y rnpupooi.

Y mpuponi Temso 3aBXKIM IepemacTbes Bif OibII HarpiTmx
TiJI 4O MEHII HarpiTUX, IMOKHU iXHS TeMIlepaTypa He CTaHe ogHa-
KOBoOI0. TemnJio 1mie Ha3UBAIOTh MENJL08010 eHeP2icl0.

T'onmoBHUM nmKepesoM TemyoBoi eHeprii Ha Semuri ais O6ara-
ThOX IpuUpoAHmUX mporeciB € Couie. BoHo HarpiBae seMHy 1mO-
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BEpXHIO, AKa, Y CBOIO Uepry, HarpiBa€ IOBiTps. YHOUYI 3eMJid
OXOJIOIXKYETHCA, BiAMOBIITHO CTAa€ MPOXOJOAHIIINM i TOBITPA.

[na BumiptoBaHHA TemMnepaTypu MOACbKOro Tina iHKONuU BUKOPUCTOBY-
I0Tb TEpPMOMETPU 3 HeDe3nevHo AN 340POB’St PEYOBUHOK — PTYTTHO.
Byobte obepexHi nig yac KOpUCTyBaHHA Takumm TepmomeTpamu. 3abopo-
HEHO TaKi TepMOMETPU BUKMOATU Y CMITHUK. [lisHanTechb, Yum pTyTb Hebes-
neyHa nsg HaBKOMULIHBOIO cepenoBuLla.

IIlo BimOyBa€eThca 3 TiIaMH i peyoBMHAMM IIiJI Yac Harpi-
BaHHA 4 oxoJoskeHHs. CrpoOyeMo misHaTucs, K IIOBOIATH
cebe Tijia Y1 PEeUYOBUHU, KOJIU X HATrPiBalOTh a00 OXOJOMKYIOTh.
g 1m1boro moAMBITHCA Bifle0, V AKUX NEMOHCTPYETHCA TEILJIOBE
POBIINPEHHSA TiJ 1 peUOBMHU B PiBHUX arperaTHUX CTaHaX.

Mocaig 1. TemioBe po3MIMPEHHS TBEPAMX TiJI
https://cutt.ly/IXnrINn

Y mHarpiTomMy cTaHi KyJbKa He MIPOXOAUTh Kpidb
Kinbie. Iliciia oxosmomxeHHs KyJbKa KPidb KiJbIle Ipo-
XOIUTh.

=l

HMocain 2. TenjoBe po3NIMPEHHA PiTUHU
https://cutt.ly/dXnrNIQ

Koau Bogy B Kosbi Harpitu, To uepes OesIKUH yac
MOKHA IIOMITUTH IiABUINEHHS PiBHA BOAU B TPYOIIi.

HMocain 3. TemioBe po3NIMPeHH MOBITPS
https://cutt.ly/dXnte5S

HarpiBarouncs, mOBiTpPA B KOJI01 PO3IIIUPIOETHLCH, 1 TesdKa foro
YaCTHMHA BUXOAUTH 3 KOJION — 0iJis OTBOPY TPYOKM YTBOPIOIOTHCS
Oy/IBOAIIKY IIOBIiTPA.

HeMoHcTpatiini focaifyu miATBEPAKYIOTh, IIT0 B pasi 3MiHU
TeMIlepaTypu po3mipu (00’eM) TBepAUX Tij, PiAKMX i razyBaTux
peuoBUH 3MiHOIOTHLCA. Ilim yac HarpiBamHsS BOHU POSIINPIO-
I0ThCA, Wi Yac OXOJOAKEeHHs, HaBIaKM, 3BY:KYylOThcd. lle mo-
SICHIOETBCS TUM, IIT0 il Yac iIXHHOTO HAarpiBaHHA 30iIbIIYIOTHCS
IPOMiKKHN MK MOJIEKYJaMM Ta iIHTeHCUBHICTh KOJUBAHb MOJIe-
KyJs abo aToMiB.

Ilig yac oxoJiomKeHHA MOJIEKYJIM PyXaloThbCA IIOBiJbHIiIIIE i
IPOMiMKKMN MiXK HUMU 3MEHIIVIOThCH.



Micns nepernagy Bigeomartepianie 3po6iTb BMCHOBOK, YN O4HaKOBO
PO3LUMPIOTLCA TiNa i pe4OBMHN B Pi3HUX arperatHnx ctaHax. Y akomy
CTaHi po3LNPEHHA NPOoSBNAETLCS HanbinbLue?

Ile TPOABIAETHCA i BUKOPUCTOBYETHCH TEILJIOBE PO3IIU-
penHs. 3MiHY pO3MipiB TiJ i peuoBWH 3ajie’KHO BiJ TeMmmepa-
TYpPHU IMIUPOKO BUKOPUCTOBYIOTh Y MOOYTi i1 TexHirri.

Posrianp 3o00parkenHa Ha MaoHKYy 14. Pinmma B TOHKIiIi-
TPyOIli TepMoMeTpa IimifiMaeThCs Bropy BHACJIIZOK ii PO3IIH-
PEHHA TiJ yac HarpiBaHHA Ta OIIYCKAEThCA, KOJU TEPMOMETP
BUMipIoe HUBBbKI TemmepaTrypu. EjekTpuuHa mnpacka, YallHUK
aBTOMAaTUYHO BUMUKAIOTHCA, KOJIM HArpiBalOThCA 10 IEBHOI TEM-
neparypu. ¥ IHuX OPHJIaJax BUKOPHCTOBYIOTH CIIeIliajbHi aBi
MeTaJIeBi IJIaCTUHM, BUTOTOBJIEHI 3 PI3HUX METaJIiB, IIPUHIIUII
il AKX I'PYHTYETHCA Ha PO3NIMPEHHI y pasi HarpiBaHHA.

Man. 14. 3acTocyBaHHS TENSIOBOrO PO3LLUMPEHHS

PozmupenHsa Temnioro moBiTpA JomoMarae piBHOMipHO IIpo-
rpPiTu KBapTUPY, OCTYAUTU MPOAYKTU B XOJOAUJIbHUKY, IIPOBi-
TPUTHU IIOMENIKaHHS.

YHacaigok Toro, mio IOBEePXHS 3eMJIi IIPOrpiBaeThcs HEPiB-
HOMipHO, TMOBiTpPA MOOJM3Y ITi€el IMOBEPXHI PO3MIUPIOETHCA TEXK
HepiBHOMipHO. Take HepiBHOMipHe pO3MIMPEHHA € OJAHi€0 3
IPUYUH YTBOPEHHA BiTPY, a OT:Ke, BILJIMBae Ha moroay. Hepis-
HOMipHe IporpiBaHHSA MOPIB 1 OKeaHiB CIIPUUYMHSAE IIOSABY TeUiii,
AK1 BIIMBAIOTh HA KJiMaT y pPidHUX perioHax.

Bonma mae 1mikaBy yHiKanbHy BJjacTuBicTh. Ilig uac oxoJo-
I)KeHHS Ha IIeBHOMY iHTepBaJIi TeMmeparyp ii 00’eM He 3MeH-
IMTYETHCSA, IK ¥ BCiX piAnH, a 30iJabIITyEThCA.

LiikaBo. Bopa, konn 3amep3ae, poswmpioeTbes. Lle yacTo e npuumHolo
MOLUKO)KEHHHA BOAONPOBIAHUX TPpyD Ta nocyay, B sikoMy i1 36epiratoTb.

o—




10 AKUX HACJTIKIB MOKe IIPU3BECTH
TeIJIOBe PO3MIUPEHHA i CTHCKaHHSA
Tij. TerioBe po3MINPEeHHA AK HOIOMA-
rae JIOAWHI, TaK i MKOANTS.

PosmiupenHsa 1 cTUCKaHHA Tija 3a
pisHUX TeMIlepaTyp CJifi 000B’sI3KOBO
OpaTu mo yBaru mig udac OymiBHUIITBa
MOCTiB, BeyK 1 JIIHIN eJjleKTpoIlepeaad,
MPOKJIALaHHsa TPyO oIajieHHs, YKJa-
JTaHHA 3aJIiBHUYHUX PeNOK, BUTOTOB-
JIeHHA B3aJI1iB00eTOHHUX KOHCTPYKILii.
Herayi TexHIYHUX NOPUIALIB Big Te-
IIJIOBOTO BUIOBKEHHS a00 CKOPOUCHHS

Man. 15. Hacnigku BTPavyaloTh IMiJbHICTL a00 3aKJIMHIO-

TENJIOBOrO PO3WMPEHHA  IOTBHCS, OYOiBJIL IpocCigaoTh Ta PyHHY-

| CTUCKaHHSA IOTbCSA, Y HUX 3’ ABJISIOTHCSI PO3KOJIU
(mau. 15).

Ilig wac OymiBHUIITBA 3aJIi3HHUIIL MeTaJEeBi pelKU YKJIAJAIOTh
TaKUM YMHOM, II[0 MiK HHMHU 3aJHMIIaE€ThCA MaJeHbKUM
OPOMIiXKOK. ¥YJITKY, KOJU TEIJI0, METaJ PO3INUPIOETLCA, PEUKU
TPOXHU BUIOBMKYIOThCA. IKOM He OyJI0 IPOMiKKiB, IIe IIPU3BEJIO
0 IO HOIIKOMKeHHdA 3anisumuHoi koJii. Came Toxai, Koiu
MeTaJIeBi KoJjieca BaroHiB IIPOIXKIMKAIOThL uepes3 TaKi HeBeJnKi
IPOMIKKMN MiK peliKaMu, MU UyEMO CTYKIT KOJicC.

O6roBopiTb Yy Napax, y 9Ky Mopy POKY MPOMIXKKM MiXK perkamu
3anisHu4Hol konii 6inbLwi. Bignosigb obrpyHTymnTE.

_ Kopomko npo z2oro8He

e HarpiBaHHsA, OXOJIOAKEHHS — Ie TEILJIOBI sIBUIIA.

e Ilix yac HArpiBaHHSA TiJIA i PEUYOBMHU POBIIUPIOIOTHCA, i
Yac OXOJIOMKEHHS — CTUCKAIOTBHCH.

e TenioBe po3IIUPEHHA ¥ CTUCKAHHS BILJIMBAE Ha NMPUPOMHI
SABUIIA, a TaKOXX MAaIOTh BeJWKe 3HAUeHHA y IOoOyTi i
TexXHiIi.

e PosmmupenHs i CTUCKaHHS TiJ 3a Pi3HUX TeMmOepaTryp Mae€
AK TO3WTHBHI, TaK 1 HeraTWMBHI HACJIiIKM.

~~ TMepeBipsemo cede

-_—

. Y Ky nopy poKy niHiT enekTponepenay nposucatTb binbe? Yomy?
2. Yomy BOAOMMM He NpoMep3aloTb 40 AHa?
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3. Ak TennoBe pPO3WMPEHHA MOBITPSA AornomMarae pPiBHOMIPHO NpOrpitu
KiMHaTy?

4. OuiHn cBoto poboTy Ha ypoui, NpoaoBX pedeHHsa: Meni 6yro uikaeo,
momy wo...; ¥ MeHe 8UHUKalu 3arnumaHHs nid yac...; 5 e3s6/-na 3 ypoky 05s
cebe...

MoporkHio nnacTukosy NAAwKy o6’emom 0,5 n 6€3 KpuLkM noknagite y
XOINOAUITbHUK (MOXHA B MOPO3UINbHY Kamepy) Ha 2-3 rog. Y nposopy
CKNSHKY HanunTe BoAy, nigirpity o 40-50 °C. [icTaHbTe NA4LWIKY W NocTaBTe
i1 ropnom y Tenny Bogy. CnocTtepirante, Wwo BiabyBaeTbCa. 3anvwiTb eTanu
nposegeHoro gocnigy. MoxHa 3HaTK Bigeo.

§ 7. YOMY TBAPUHAM | POCAMHAM HE XOAOAHO
MA CHIFOM

Xiba moxHa nodbutn xonon?
Tpeba. Xonog BYMTHL UiHyBaTU TEMNO...

LHumama

e [losicHU 3micm yumamu.

e SlKi agpezamHi cmaHu peqyosuHU mu 3Haew?

o [ljo 8idbysaembcss 3 minamu i pedoguHamu i0 4Yac HazpieaHHs ma
OXOJT00XKEeHHS?

e Haeedu npuknadu 3acmocy8aHHsI menyo8020 PO3WUPEHHS | CMUCKaHHS
PEYOBUH.

Illo Take TemaOMPOBIAHICTE. Y3UMKY, KOJHW XOJIOJHO, XO-
YyeThCA BirpiTuch. YJIITKY, KOJU CIIEKOTHO, MU IITYKAEMO IIPO-
xosonu. Harrri ocesi ocHaleHi mpucTposaMu aJid obirpiBaHHS Ta
oxoJomKeHHA. [ GiIbIIOCTI OpraHidaMiB CIIPUATINBUM € IIO-
MipHe TeIlJI0 HaBKOJIUIITHBLOTO cepemoBumia. e B3ATHU Terwio i
AK Moro 30epertu B XOJIOAHY IIOPY POKY TBapuMHAM, AKi 3UMYy-
IOTh y Jici?

Twu 3HaeIn, M0 TEMJO 3aBXKAN HNePeXOqUTh BiJ OLJIbIII HArpi-
Toro Tija mo xoJoxuimmoro. IIpoBegemo mocain i 3’sacyemo, AK
Oynme mepemaBaTHCh TEILIO.

BisbmeMo meTaneBy fMOXKy, ONYCTUMO i1 Y CKISIHKY, HAanOMoOBWUHY Hamo-
BHEHY rapsivyoto BoAok. Yepes gedakun yac noxka ctaHe Tensoto.

Or:xe, Temyo Bim rapsadoi BOAU IEPEHIIIO OO0 HMMKHBOI dac-
THUHU JIOKKHU, AKa O0yJa y BOJi, a IMOTiM i 1o Bcii JoxKIi. K 1e
craysoca? HacTuHKM (MOJIEKYJIN) rapsadoi BOAM PyXalThCSA Ha-
faraTo IIBUAIIE, HiXK YaCTUHKH MeTajdy. KoJu JIOKKY OIIycC-
TUJIU B rapadyy BOAY, HIBUAKI YaCTUHKU BOJM, B3aEMOIiIOUM 3
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JacTUHKAMMU MeTajly, 3SMYIITyBaJu iX KojaumBaTucsa mBupamie. Ti,
Yy CBOIO Uepry, lepejaBaJjn KOJNBAHHA CYyCIIHIM YaCTUHKaM Me-
TaJeBOl JIOKKHU. ¥ Ppel3yJbTaTi IIiABUIIIyBajlach TeMIlepaTypa
BEPXHBbOI YACTHMHU JIOXKKU. Tak TemJo MOMIMPIOBAJIOCA IO BCil
goxii. Ilpu mbomMy camMi YacTMHKHK MeTajly He IlepeMiliyBa-
JucCH.

' Moaueitbca Bigeo 3a QR-kogom. lMosAcHiITL, 9K nepepa-
—' eTbca Tenno B TBepgoMy Tini. https://cutt.ly/TXnthI3

Ilepemauy Tensa y TBepAuX TijJlaX BiJ OJHUX IX YACTHUH IO
iHIIMX 3a PaXYHOK PYXY YaCTHHOK 0e3 IepeHeceHHs caMoi
PEYOBUHU HA3UBAIOTh MENAONnpPoioHicmio.

Ax mpoBomATs Temio piguHa i ras. Tobi moBogmIoCcsa ciocTe-
piraTtu, sIK HarpiBaeThCS BOJa B KacTpPyJi, AK NIporpiBaeThCSA
IOBITPA B KiMHATi. A AK IPOBOAATH TEILJIO pigmHa i ras?

Moknagemo Ha AHO npobipku 3 Xo-
NOAHOK BOAOK LUMATOYOK NbOAY i
NPUTUCHEMO MOro Ba)XkoM. Harpisatumemo
Ha cnupTiBLi BepXHin Wwap soan. Yepes nes-
HWI Yac Boga 6inst NoBepXHi 3akunNuTb, a nig
YHU3Y NpoGipKku We He po3TaHe (man. 16).
Hocnig nokasye, Wo Boaa, 9K i GinbwicTb
piavH, NOraHoO NPOBOAUTbL TEMJIO.

. ) . Man. 16. TennonposigHicTb
Twu 3Hae, m10 TOBITPA B KiMHAaTIL BOAOM

HarpiBaeTbCcsi IOBiJIbHO. XOJOIHI

HI1apu NOBiTPSA ONIYyCKAIOThCA BHUB, TEIJI1 — MiA1NiMaloThCA Bropy.
Ile cBiguuTh IIPO Te, ITO a3y IIPOBOAATH TEILJIO IIle TipIiie, HixK
piguHM’.

e Cripobyli nossicHUMu, 4omy 2a3u npoeodsime merio Halaipwe.

Oroxe, 1 pigmHM, 1 radm TaKOK MOXKYTH IIPOBOAUTH TEILIO.
AJe e Temyo, Ha BiAIMiHYy BiJ TBepAMX Tij, II€PEHOCUTHLCS UacC-
TUHKAMU PEYOBUHMU.

Ilepemaua Tensa y pigmai abo rasi 3 mepeMmileHHAM dac-
THUHOK Ili€el caMol peYOBUHU Ma€ Ha3By KOH6EKUi.

Pi3Hi peuoBuHNI i Tijla IPOBOAATH TEILJIO IO-pPi3HOMY. SIKIITO
Y CKJSHKY 3 TrapAdYol0 BOJOI0 HOMICTHUTH MimHy, AepeB’sHY i
IJacTMacoBYy IIAJIUYKM, TO MilHA HarpieTbca HaunimmBuxaie. Me-
TaJu — HalKpallli IPOBIIHUKM TeILIa.



Po3rnsHbTe TENMONPOBIAHICTL PI3HUX Tin i pe4OBUH.

XyTpo,

MNoBiTps
P nyx, BOBHa

HOepeeo Boga  Ckno Nig 3anizo  Migb
TENNONPOBIAHICTb 3POCTAE

¥ cyuacHUX MJIACTMKOBUX BiKHAX BUKOPUCTOBYIOTH CKJOIIA-
KeTH, MiK CKJIOM AKUX MICTHUTBLCS HOBITPA UM 1HIINM raa.

[MosACHITb, YOMY CaMe rasm BUKOPUCTOBYIOTb Yy CKloNakeTax niacTuko-
BUX BiKOH.

Tenno 4o Hawux ocenb NOTpannse Big NigNPUEMCTB TeNnonocTavyaHHs.
Ha Takux nignpuemcTBax € KOTeSbHi, Y SIKMX HarpiBaeTbCa BoAa 3a
paxyHOK 3ropaHHs pisaHMx Bugis nanuea. ig yac ropiHHa B atmocdepy Bu-
AiNSeTbCA BENMKa KiNbKiCTb LWKIAMMBUX peyvoBUH. 36epiraoum Tenno B Hawmnx
OyanHKax i KBapTupax, MU 3MEHLLYEMO BMKOPWUCTAHHSA ManiMBa Ta KifbKiCTb
WKIANMBUX BUKUAIB Y HaBKONULLIHE CepeaoBULLE.

MpoaHanisynTte mantoHoK 17. 3pobiTb BUCHOBKM NpO HanbinbLui BTpaTn
Tenna B 6araTokBapTUPHOMY OYAMHKY. 3anporoHyrTe LWNSAXN 3MEH-
LEeHHs BTpaT Tenna y BaluMx OCensx.

HeyTennenuit BeHTunauis
aax Ta npotsaru
25 % 19—20 %
BikHa Ta CI?IQ/
CKNSAHI .0
KOHCTPYKLUIT OBepi y
20 % KBapTUpK Ta
nig’isg
Hesm@roaa- 20 %
A niaBar TennoueHTpanse
nignora 20 %
10 %

Man. 17. TennoeTpaTtn B 6araTokBapTUpPHMUX ByamMHKax

BiacTuBicTh mOBiTpPsA Ta iHININX PEUYOBUH IIOTAaHO IIPOBOIUTH
TEIIJI0O MU MOJKEMO II00AUUTH B IPUPOIi.




HasBiTb TBapuH, 300paxkeHnx Ha MantoHKy 18. O6roBopiTe: «Homy Lum
TBapyvHaM i poCrMHaM He XONOAHO B3UMKY?»

) ®

Marn. 18. TBapuHM i POCNNUHN B3UMKY

3IaTHICTh PiBHUX MaTepiaiB MO-Pi3HOMY IIPOBOJIUTH TEILJIO
BUKOPUCTOBYIOTH y 1mo0OyTi. Koam morpibHO, 1m106 Termio mepe-
JllaBaJioch MIBHUAKO, 3aCTOCOBYIOTH MaTepiaju 3 KpaIlloio TeILIo-
nposigHicTio. ToMy pajgiaTopu oIajJeHHSA 1 KYXOHHHUM IIOCY
BUTOTOBJISIOTH 3 pPisHuMx MertataiB. Tam, me He moTpiOHe IIBUIKE
HarpiBaHHS Y1 OXOJIOAKEHHS, 3aCTOCOBYIOTh PEUOBUHU 3 HU3b-
KO0 TeruionpoBigHicTio. Hampukiaan, pydykm AJad KYXOHHOTO
IIOCyly BUTOTOBJIAIOTH 3 JepeBa UM IJIaCTMAacH, sIKi IIOTaHO IIPO-
BOJASATEL TEIIJIO, TUM CAMHM [JO3BOJAIOUYMN 0e3IeYHO KOPHCTYBa-
THUCA MeTaJeBUM IIOCYJOM.

' Mpountante ctatTio «Axkmn GygnHok Tenniwnny. O6roso-
piTb Y rpynax, 3 koro matepiany su 6u nobyaysanu 6ygu-
HOK 4N1S TBApUH, WO 3uMYytoTh Y nici. https://cutt.ly/b5hXbBk

_ Kopomko npo zonoBHe

e TBepai Tija, pifivHU, rasu TPOBOAATH TEIJIO IIO-Pi3HOMY.
e ¥V TBepAUX TijaX TeIJIO IlepelaceThbcsa 0e3 ImepeHecCeHHs pe-
YOBUHM — TaKMI NIpollec Ha3MBaIOTh TEILJIOIIPOBiIHICTIO.

e VYV pimmHax 1 rasax TeNJiO IIEPEHOCUTHCSA Pa30oM 3 PEUOBU-

Hoto. Ile mMae Ha3By KOHBEKIIid.
e 3IaTHICTHL PIBHUX PEYOBUH II0-Pi3BHOMY IIPOBOAUTHU TEILIO
BUKOPHUCTOBYIOThL y IOOYyTi ¥ TexHiIri.

~~ TMepeBipsgemo cede

1. Y akomy arperatHoOMy CTaHi Tenno nepefaeTbcsa Harkpawe? Yomy?

2. Y akoMmy nocyfi, MetanesBoMy UM CKNAHOMY, WBMALle HarpieTbesa 1 n
BOAMN?

3. Ak BNAMHe BiACYTHICTb CHIry Ha 03UMUHY?

4. Yomy cipHuKM pobnsaTb 3 aepesa?
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5. OuiHun cBoto poboTy Ha ypoui, NPOAOBX peveHHs: Ha ypoui meHi 6yrno
uikago/Heyikago momy, wo...; Y meHe suHuUKuU mpyoHouwi 3...; Tenep s 3Haro,
wo...

BisbmiTb OBi maykm moposuBa. He posnakoBynTe ix. OgHy naudky 3a-
MOTanTe B pyLHUK. MNMoknaaite 06mnasi nadkm mopo3mBa Ha CTin. Yepes
Kinbka rogumH posnakynte ix. Wo Bu cnocTtepiraete? [losiCHiITH BaL
€eKCMepPUMEHT.

§8. 3BIAKUN BEPETbCSA MMAPA

Lo moxe gaTu ogHa ntogvHa iHLWIK, OKpiM KpannuHyu Tenna?
| Wwo moxe Byt Ginblie Luboro?

Epix Mapis Pemapk, HiMeybKul nuCbMeHHUK

losicHu dymKy Pemapka.

Ski npouecu 8idbysarombcs id Yac HazpieaHHS Ui OXO/TI00)KEHHS pe4YO8UH?
Aki enacmusocmi mae piouHa?

Lo make sunaposysaHHs?

SKi ymoeu ernuearome Ha Mpouec sunaposysaHHs?

Illo Take mapoyrBopeHHsA. Bijbplia yacTuHa HAMIOL IJIAaHETH
BKpPUTa BOJOI0. 3 IIOBEPXHiI BOAOWM BOJa 3aBiKAU BUIIAPOBY-
etbeda. IIlo BimbyBaTuMeThCA 3 PiAMHOIO, AKIINO ii mOCTifiHO Ha-
rpiBatu? 3a meBHOI TeMIlepaTypu BOHA 3aKUIIUTh, IPU IILOMY 3
IIOBEePXHi piAuHM, IO KUIIUTh, CIIOCTEPIraTUMEThCS iHTEHCUBHE
BUIIAPOBYBAHHI.

IIpomec mepexony PeUYOBMHU 3 PiAKOro CTaHy B rasyBaTuUi
Ma€ Ha3By NAPOYMGEOPEHHA.

Piguna mMo’Ke mepeTBOprOBaTHCA HA ras JABOMa cIocobamMu:
8UNAPOBYBAHHAM 1 KUNIHHAM.

Sk BimOyBaeThca BUIapoByBaHHs. BumapoByBaHnHsa BigOyBa-
€ThbCA 3 IMMOBEPXHi PifWH 1 HaBiTH 3 MOBEPXHI TBepaux Tija. Po3s-
IJISAHb 300paskeHHA Ha MaJIOHKY 19.

Man. 19. MNpuknagn BunapoByBaHHS
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Tobi moBommMJIOCH cIOCTepiraTi, SK KaJioiKi Ha achaabTi
micjis moIly INBUAKO BHUCHUXalOTh. Bumpani peui i3 wacom cra-
oTh cyxuMu. Hang rapAauumMm HanmoAMHU 3aBXKIAM MOXKHAa CIIOCTe-
piratu napy. Ilicasa KynmanuA y BogoMi BIITKY HaM He 000B’A3-
KOBO BUTHPATHUCS PYHNIHUKOM, TiJIO HIIBHUAKO BHCHUXAa€E. Yce IIe
OIpUKJIAIU TOTO, IO PiAMHAa 31aTHA BUIAapPOBYBaTUCH.

e Haeedu npuknadu sunaposyeaHHs1 3 8/laCHUX CMOCMEPEXeHb.

3’sicyemo, K BimOyBaeThcA BUIIAPOBYBaHHA. Tu 3HAEI, IO
OiJBITICTL PEUOBUH CKJIAJHAETHCA 3 MOJIEKYJ, AKi MOCTifiHO py-
XaIThCs, & TAKOXK IIPUTATAIOTHCA 1 BIAIITOBXYIOTHCA OJJHA II00
onuoi. Ti MojseKynau, AKi mepeOyBalOTh Ha IIOBEPXHi pigmHu,
caalIlle IPUTATYIOTHCSA CYCiZHIMHM MOJIeKyJaMH’, HiK Ti, IO
MicTATbCS BCepeanHl piaguHN.

3a mMeBHUX YMOB MOJIEKYJH, IKi MaloTh HANOIiJBIIY TEILJIOBY
eHeprito, 0ijsA MOBEPXHI MOKYTH IOAOJIATHA IIPUTATAHHSA Haii-
OJMMXKYMX MOJIEKYJI i MOKWHYTH PiAMHY — IepeiTm B IOBiTpA,
YTBOPHUBINK Mapy Iliel piguHu.

IIpomec mapoyTBOpeHHS, SIKMII BifOyBaeThCsA 3 MIOBEPXHi
pioVHYN, Ha3UBAIOTH 6UNAPOEYEAHHAM.

IMixaBo, 110 HaBiTh 3 MOKpPOi 0iIM3HM B3MMKY BOJA BUIApPO-
ByeTbcA. lleit (aKT mae HaM MOMKJIMBICTH 3pOOUTH BUCHOBOK,
IIT0 8UNAPOBYBAHHSA 8i00y8aembvbcs 3a 0Ydb-aK0L memnepamypu.

ITominoByBaui rapA4oro yai YacTO MepeJuBalOTh MHOTo 3
yamiKu y oamoamne. IK Ty ragaemi, OIS Y0r0 BOHU Ile POOJIATH?

e [lpuzadal, 4u 3anexums rPouec eunapo8y8aHHs 8i0 nNIowWi Mno8epPxXHi.
Hasedu npuknad.

Y 1mporeci BUIapOBYBaHHA piAWHA OXOJOAKYyeThbcA. Ilfo
BJIACTUBICTh BUKODPHCTOBYIOTH y KOHJAHWIIOHEpax — MIpHJagax
1A OXOJIOAKEeHHSA IIOBITPA B IIPUMIIIIeHHAX.

Yu ogHAKOBO BUIIAPOBYIOTHCS PidHi peuoBmHu? Ilpuranaii, y
5-My KJaci BU BUKOHYBaJIM IPAKTUYHY POOOTY, mim uac AKOI
IOCJIiIPKyBaJii BUNIAPOBYBaHHSA 3 MOBEPXHI TKAHMHU, 3BOJIOYKE-
HOl CIMPTOBUM PO3UYMHOM i BOJOIO. ¥ HIPOIlECi MOCTigKeHHs TU
BIEBHUBCA/-jIacd, M0 CHOUPTOBUN PO3YMH BUMNAPOBYETHCA
IIBUAIIE, HiXK BOJA.

Or:xe, 8unaposysarHs 3anerumsv 6i0 pevosuHU, IO BUIIA-
poByeThesa. Illo rycrimia peyoBmHa, TO IOBiJbHiIIe BigOyBa-
€ThCA BUIIAPOBYBaHHA.
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fAKe 3HaYeHHA BUIIAPOBYBAHHA y NMpupoai. BumapoByBanHusa
Biflirpae BaKJMBY POJIb ¥ KOJIOOOITY BOAU B IIPHUPO/Ii.

e [lpuzadal, sik 8idbysacmbcs kosi00bie eodu & rpupodi.

3HaUYHY KiJbKiCTh BOAM 3 ITOBEPXHI CYXOI0JY BUIIAPOBYIOTH
pocauuu. Ha 3BopoTHOMY OOIli JIMCTKiB € 0COOJMBI yTBOpU —
npoduxu. Came uepe3 HUX MOJIEKYJU BOAU MOTPAILIAIOTH 3 OP-
raHi3My POCJIIMHU B IOBiTpA. 3aBAAKHN IIbOMY 3HUKYETHCSA TEM-
neparypa JucTkiB. Och YoMy B 3aTiHKY JlepeB 3aB)KI1 BimguyBa-
€ThCA IIPOXO0Jiofa i CBiKicTh. IKOM JMCTKM He BUIIAPOBYBAJIU
BOJY, POCJAMHUN MOTJIK 6 3aCOXHYTH BiJ CIeKH.

LlikaBo. TNuctkm kanycTn 3a goby BunapoByloTb Maixe 1 n Boau, Be-
pesn — 60 n, a gyba — 50 n.

HapgmipHe BunapoByBaHHS HIKOAUTH CAMUM pocjauHaM. BoHu
MOKYTh 3iB’sIHYyTU I 3armHyTu. TomMy mOTpiOHO Yac Bim uacy
nosimBaTu pocyauHu. IIlo GisbIa TOBEPXHA JUCTKA POCIUHU, TO
0iJIbIlle BOAM BiH BUIApPOBYE. 3a3BUUAM Yy BOJIOTUX MIiCIIIX pOC-
JUHU MAaIOTh OiJBIIL JIUCTKK. A B POCIUH, CTIHKNX IO IIOCYXH,
JINCTKU OyBalOTh APiOHMMU, iHOAiL y ¢opmi rosok. Hanpukraanm,
JIUCTKU KaKTyca BUJO3MiHeH1 g0 rojok. Ile nomomarae pociauHi
€KOHOMUTHU BOJIY.

BumnapoByBaHHS 3aJIe;KUTH He TiJIBKM Bil TeMmeparypu, a u
BiJl TOpU POKY, Uacy ao0u.

IITo BixOyBa€eThCAa mix yac KMMIHHS BOOM.

O3HanoMMmMocCh 3 NpoLEeCcoM KUMIHHSA Nig Yac BUKOHaHHSA gocnigy. Ham
noTpibHo: Npo3opui enekTpoyarHuk, 100 mn Boam KiMHaTHOI Temnepa-
Typu (25 °C) i nabopaTopHuii TepMOMETP AN BUMIpOBaAHHA TeMnepaTypu
BOAM. BMUKaeMO YanHUK, BiAKPUBAEMO KPULLKY i CMOCTEPIraemMo 3a nNpoLecom
HarpiBaHHA i KUMiHHS.

3a pesyabTaTaMHU CIIOCTEPEKEHHsS CIIpoOyiiTe maTm BU3HA-
YeHHsS IIPoIecy KUMiHHA.

Runinna — 1me mpoliec YyTBOPEHHS Mapu 3 BUAIJEHHAM
OyB0AIIOK MO BCifl pedoBHHI.

SAK110 TpoAOBXKYBaTH HArpiBaTH BOAY U BUMipIOBATU TeMIIe-
paTypy, TO TeMIepaTypa He 3MiHIOBATUMETHCH.

TemnepaTypy, 3a AKOI peyoBMHA 3aKHUIa€, Ha3WBAIOTh
memnepamypor KuninHs:.




Y pisHuUX peuoBUH pidHa TeMmIlepaTypa KUIIiHHS.

' PoarnsiHb Tabnuuto 1 i 3BepHU yBary Ha Temneparypu KUMiHHSA Pi3HNX

PEYOBUH.

Tabauusa 1. Temneparypa KUIIIHHA TeIKNX PEUYOBUH
(3a HOpMAJIBHOTO AaTMOC(HEPHOTO0 THCKY)

Povoma | TeMTeRAT/E | poommia | Tewneparyoe
Bopa 100 Monoko 100
BoageHb -253 Oniga 310
3aniso 2750 Cnvpt 78

Y akin cutyauii 6inblia NMOBIPHICTb TOrO, WO CKMSIHUMA NOCYA PO3KO-
neTbCs, KOMM B HbOIrO HanumM OKPiM YuM Onfito, fKa LWOWHO 3akunina?
Bignosigb obrpyHTynTe.

IIle omumu daxTop, AKHI BIJIMWBAE Ha TeMIepaTypy Ku-
MiHHA, — 1€ MUCK, AKUIl YUHUMb HA NOBEPXHI0 PiOUHU amMmo-
cpepa nawoi 3emii.

lo HMKUMI THUCK, TO HUIKYA TeMIlepaTypa KUOIiHHA i Ha-
BIaKMW. 3 IMiJHIiMaHHAM yropy HOBiTps cTae MeHIIe, OT!Ke, i
THUCK MeHIIUM. ToK TeMmepaTrypa KHIiHHSA TaKOXK MeHIIIA.

LlikaBo. Ha ropi EBepect Boga 3akunae 3a temnepatypu +70 °C.

_ Kopomko npo zonoBHe

e Pinuna moKe mepeTBOpUTHCA Ha ras JABOMa cIiocobammu:
BUNIAPOBYBAHHAM 1 KHUIIHHAM.

e BunmapoByBaHHsS — IIe IIpolleCc IIapOyTBOPEHHSA, AKUM Bij-
OyBaeTbCA 3 IOBEPXHi piguHU.

e IHTeHCUMBHICTH, BUIIAPOBYBAaHHS 3aJIEKUTh BiJ TeMIlepa-
TYpH, PEUOBMHM, ILJIOIIi IOBEPXHi, 3 AKOI BigOyBaeTbCs
BUIIAPOBYBAaHHA, HAABHOCTI IIOTOKY IIOBiTpA.

e Kuminua — 1e mpollec yTBOPEeHHA Hapu 3 BUAIJIEHHIM
OynpOamioKk mapu Iiei piAuHM MO BCifi pevyoBUHI.

e Temmeparypa KHIIIHHSA 3aJIe’KUTh BiJ piauHN, aTMocdep-
HOT'O THUCKY.

~~ TMepeBipgemo cede

1. Yomy ckolleHa TpaBa BUCUXAE LWIBMALIE Y BITPSIHY NOroay, Hix y TUxy?
2. [e wBunawe 3aknnutb 1 11 Boaun: 6insa NigHIXKXA BUCOKOI ropyn 4m Ha Bep-
WKHI? Bignosigb nosicHW.
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3. MNonpocu BaoOMa HanUTU B OOHY Tapinky NiCHOro cyny, B iHLWY — XUp-
Horo. lNMocnocTepiran, AKMN 3 HUX LWBUALLE OXONOMXKYETHCA. MMOACHW.

4. Toginuca BpakeHHSMW Bif, YPOKY, 3akiHuM peyeHHs: Ceoero pobomoro
Ha ypouyi s 3adoeonieHul/-Ha momy, wo...; Mii Hacmpid Ha ypoui cmas
Kpawum/zipwum, momy wo...; He amia/-na damu 6idnoeidi Ha 3anumaHHs. . ..

OkxAD)
F

BuroToBTe 3a iHCTPYKUIED KIMHATHUIA PIAVNHHUIA TEPMOMETP.
CdboTorpadynte abo 3HimiTh Bigeo. https://cutt.ly/x5hXJ3Q

§9. YOMY MPOTUAEXHOCTI MPUTArYHTbCA

Tak rmagnTb Killeyky, WO ax XyTpo TPiLuUTb.

lpucnie’s
e [losicHU, K MU PO3yMieWw npucslie’s.
e Haseu sidomi mobi hizuyHi seuuja.
e [3 yo20o cknadarombcs 8Ci mina i pe4yosuHuU?
e Haseu enacmusocmi meepdux miri.
[ 0

IIlo Take exekTpu3aIlia Ta eJeKTpUYHN 3apan. EjlekTpuka...
Bakko yaBuTu cydacHe »KUTTs 0e3 Hel. EnekTpuuHi sBuIa Hac
OTOUYVIOTh IIOBCIOAU 1 3aBXKAU.

PoarnaHb mantoHok 20. Lo oG'egHye BCi ui npunagun, iHCTPYMEHTH,
TpaHcnopT?

Man. 20. EnekTpuKka B XUTTI

IIT1o6 kpaite 3po3yMiTH eJIeKTPUKY, IPOBEIIiTh MOCJIi]I.

Mpautoemo B napi. Bam 3HagobuTbCsA: nnactMacoBa pyyka 4vu rpebi-
Helub, apKyLl Cyxoro nanepy.

BisbMmiTb nnactmacoBy pyuky 4u rpebiHeub i WBNAKO NPOBeAiTh AeKinbka
pasiB N0 CyxoMmy BOSIOCCHO. Y Lier vac cycig/-ka 6insa Bac BisbMme apkyLu nanepy
i3 3oWwmnTa i NOpBe Noro Ha ApibHi knanTukn. HatepTun npegmeT (MnacTmacoBy
py4Ky un rpebiHeub) HabnunabTe, He TopKal4vMCh, 40 KnanTukis nanepy. Cno-
cTepiranTe, Lo BigdyBaeTbCA.
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Kirantukm mamepy HiOM «OMKWMJIM» i TOYAJIH MPUTATYBATUCS
10 HaTepToro mpeamera. Iy MOsACHEHHS IILOTO SBUIA MU BU-
KOPUCTOBYEMO CJIOBO «HAaEJIEKTPU3YBAJIUCI» .

LlikaBo. Yneplue BnactusicTb nputarysat go cebe apibHi npeameTy
BUSBUNW AaBHi rpeku. IMicns Toro ik BOHM noTepnu 6ypLUTMH OBEYOHO LLKIPOI,
BiH no4aB nputarysatu o cebe nip’s, Tupcy. bypwTuH, abo aHTap, — ue npu-
poAHa CKaM'siHina BMKOMHA CMOJla XBOWMHMX OEpeB, WO pocnv Ha 3emni
6nM3bKo CTa TUCAY POKiB TOMY. [PeLbkolo MOBOK BYpLUTUH NepeknagaeTbes
«eneKTpoH». 3BiACK Cy4YacCHi CroBa «enekTpuka», «enekrpmsauis.

IlpuraryBaTu apiOHI mpeaMeTH 34aTHI TaKOMK Tijia, 3po0JeHi
3 r'ymMu, e0OHiTy (YOpPHUU SAHTaAp), MJIacTMacu, KampoHy. BoHu
TaKOX MalOTh BJIACTUBICTH HAEJIEKTPU30BYBATHUCD.

BunactuBicTh Tij, AKi IicJsA TEPTA MOMKYTH IIPUTATYBaTHU
iHIIl Tijla, Ha3WBAIOTh enexmpu3layiero. Mipa eneKTpusa-
mii Tijma xapaKTepus3yeThbCA (hi3MUYHOIO BEJUUYMNHOIO, AKY Ha3U-
BalOTh €/leKMPUYHUM 3aAPAOOM.

EnexTpuuni sapagu OyBaioTh ABOX BHUIOIB — no3umueéhni (ix
MO3HAYAIOTL «+») i Hezamueéni (IO3HAUAIOTHL «—»). Timo abo
YaCTUHKY 0e3 eJIeKTPUYHOIO 3apAjy Ha3uBaIOTh HeUmpaJb-
HUMU.

HaenexTpuayBaTu Tijl0 O3HAuae IepegaTu MOMY eJeKTpUY-
Huit 3apan. OCKiTbKY eJTeKTPUYHUNA 3apa] XapaKTepusye BJiac-
THUBICTh TiJl €JIeKTPU3YyBaATHCHA, TO 3apAny 0e3 Tija ado YaCTUHKU
He icHYE.

I3 yoro ckaamaerbea arom. Ty 3HAEII, IO TijIa CKJIAJAIOTHCS
3 MOJIEKYJ, a MoJeKyau — 3 artomiB. II1ob6 3’sicyBaTu, 3BigKuU
3’ ABJISETHCS €JeKTPUUYHUNN 3apAa a00 K BigOyBaeThCs eJIeKTPU-
3aIrisa Tij, moTpiObHO 3HATH OYyZOBY aToMa. ¥y cepeaunHi aToMa pos-
TallroBaHe MO3WUTUBHO 3apsAAKeHe AIp0, a HAaBKOJIO HbOTO pyxa-
IOTBCS YACTUHKU 3 HeraTuBHUM 3apsanom. Ili vacTuHku HasuBa-
I0Th efleKmpoHamu.

Ha mamronKy 21 300paskeHO Mozesi aToOMiB XiMiuHUX eJe-
MEHTIB, SKi BiirpaioTh I'oJJOBHY POJb V KUTTi POCJIUH, TBapUH
i progmuau. K BHAHO 3 MaJNIOHKA, KiJbKICTH IIO3UTHUBHO 3aps-
IKEeHUX YaCTUHOK y AApi MOpPiBHIOE KiJBKOCTI HeraTUBHO 3a-
PAMKEHNX YacTHHOK, AKi pyxamoThCsad HABKOJIO HHBOro. ToOTo
aTOMU eJIeKTPUYHO HeUTpaJIbHi.

SIKIo morepTH ABa Tija oxHe 00 OAHE, HeAKi eJIeKTPOHU Iie-
penayTh 3 OMHOrO Tijia Ha iHIme. Y pe3yJbTaTi TepTA 0o0MIBA
TiJla 3apAOUIINCS, TOOTO OTPUMAJTHN €JIEKTPUUHUI 3apsmn.



laporeH Kap6oH HitporeH

Man. 21. Mopeni atomis

OkcureH

Ax B3aemomiroTe HaedeKTpu3oBaHi Tima. Ilig uac mpose-
MeHHs JOCJilly Ha MOYaTKy YPOKY MU CIIOCTEpPiraju B3a€EMOilo
HaeJeKTPU30BAHOI'O TijIa 1 HeHaeJJeKTPU30BaHUX KJAIITUKIB I1a-
nmepy. HpiOHI KJIaOTUKU MPUTATYBAJIUCA 0 3apPAMKEHOI IJIacT-
MacoBoi pyuku. Uu Bci 3apAmKeHi Tijia MIPUTATYIOTHCI?

IIpoBememo mocutin,.

Bam 3Ham00MTHCA: YOTHUPHU IJIACTHUKOBI CO-
JIOMUHKHU, CKJAHA HaJluYKa, IIIMATOK BOBHS-
HOl TKAaHWHU.

1. IlokymaziTh Ha CTi ABiI COJIOMMHKM HAa
BimcTaHi 5 cM oxmma Bim oxmoi (mas. 22). IIBi
1HIOII COJOMHUHKM IIOTPiTh BOBHSAHOIO TKAaHWU-
HOIO.

2. OgHy 3 HATEPTUX COJIOMUHOK IIOKJIAJITh
IIomepeK JIBOX COJOMHHOK, IO JieXKaTh Ha
crojii. IIpyry HaTepTy COJOMUHKY IIiJHOCBHTE
(He [goTOopKarwuuCh) IO Yep3i TO 3 OJHOTO
OOKy, TO 3 iHIIIOrO O IIEPIIOI HATEPTOI COJIO-
MUHKH.

IITo Bum cmocrepiraere? BepxHs coJi0-
MUHKa OyJe IepeKouyBaTHCA Has3ald i BIIe-
pen Mo HUMKHIX COJIOMUHKAaX.

3. BisbMiTh CKJAAHY HaJUUYKY i HATPIiTh
ii BoBHAHOIO TKaHuUHOIO. IlimTHOCbTEe HAa-
TePTy CKJAHY MaJUUYKy MO0 IIJacTMacOoBOlL
COJIOMUHKMH, IO JIKUTH 3Bepxy (May. 23).

Axr IIOBOJUTHCA IIJlacTMacoBa COJOMMH-
Ka? Boma KoTuUTbCsS 3a CKJISHOIO IaJIHY-

Man. 22.
Bsaemogisa
COJIOMUHOK,
HaTepTUX BOBHOM

Man. 23. Baaemogia
COJIOMMUHOK i CKNSAAHOT

KOIO, HaBiTh KOJM BU BLABOAUTE II MOJATL.  qapmuukn HaTepTuX

Omike, ILIACTMACOBI COJIOMHMHKH, HATEPTi

BOBHOO




BOBHOIO, BIJIITOBXYBAJINCS OJHA BiJ
OnHOI. A CKJfAHA IIaJuYKa MOPUTATY-
BaJia 0 cebe IIJIacTMacCOBY COIOMUHKY.
BoueBuapr HaTepTi macTMacoBa Co-
JJOMMHKA U CKJIAHA IaJW4YKa HOig yac
TepTA HaeJeKTPU3yBaJHCA II0-Pis-

HOMY.
Man. 24. Bsaemogis EnexkTpuuHi 3apaau, AK i HaeJdek-
3apsaie TPU30BaHi Tijla, B3BA€EMOJiIOTh MiXK CO-

0010 — IPUTATYIOTHCS i BiIIIITOBXYIOTh-
cd. 3apsaau OZHOTO 3HAKa — BiAINITOBXYIOTHCHA, 3apAAU PiZHUX
3HaKiB — mpuraryoTrbed (maj. 24).

3po06iTb NpuNyLWeHHs, ik Oynun 3apsiaXXeHi B OCTaHHbOMY JOcnigi nnac-
TUKOBi CONMOMMHKM i CKNsIHA nanu4ka, Ha nigctasi TOro, ik BOHM B3ae-
MOAIANMN MiX coboto.

HaenexTpusyBaTtu Tija MOKHa AK OesrocepegHBO IOTOD-
KaluluCh 10 HUX — TEePTAM, TaK 1 Ha HEBeJIUKill BijcTaHi.
Takuil crnocidO Ha3WBAIOThH eleKmpu3auis wepe3 6NiUE.

YoMy BMKOPMCTaHi NnacTUKOBi CONTOMUHKM MOTPIOHO BUKMAATU Y CMIT-
HUK ONs NNacTUKOBMX BiaxomiB?

Hamie Conie mae mHaMm Temso i cBiTJjio, abo, AK KaKyThb (i-
3UKHU, TEIJIOBY 1 CBiTJIOBY eHepriio. 3apAmKeHi 4YaCTUHKU, IO
pyXamThCs, TAKOXK MAIOTh €HEepriio, AKy MU OyJeMo Has3uBaTHU
eNeKMmpPUYHOI0 eHeP2iEr.

Yu moskyTs MaTu 3apan rBapunu. Koiu Ha moBepxHi pisHUX
TiJl HAKOIIUUYIOTHCA 3apAAU PiSHOMMEHHUX 3HAKiB, MiK HUMU
BUHUKAa€E «iCKpa», Ky Ha3WBAIOTh eNeKMPUYHUM PO3PAOOM.
EnexkTpusyBaTtucsa MOXYTh He TiJIBKU Tijla 1 IpeaMeTH. ¥ IpPHU-
poai TpamaAThCA TBapUHU, AKI MOXKYTh CTBOPIOBATHU eJIEK-
TPUYHUHA po3psaxn. Tak BOHU 3aXUINAIOTHLCA BiJ HeOE3IEeKU, dKa
MOJKe yaTyBaTHM Ha HUX y IIiABoAHOMY cBiTi TBapuH. Ha ma-
JIOHKY 25 300paKeHo AeAKWX TBapUH, AKi 34aTHI HAKOIUYY-
BaTH 3apsAJ i IepegaBaTH MOro B pasi HeOe3ImeKu y BUTJIALL PO3-
pany. Po3psan mogaHo y BOJIbTaX.

SBuinie eseKTpm3allii MoKHa cIIOcTepiraTm i B AoMaIllHiX
yMoBax. BoBHAHI KUJIMMU Ha IiAJI031 HaeIeKTPU30BYIOThCA BiJ
TEepTA, AKe COPUUYUHAIOTDH JIIOAU, KOJIU XOOATH 1o Hux. OgdAar is
CUHTETUUYHOI TKAHUHU TaKOK HAeJeKTPU30BYETHCA i IIPUTATYE
Io cebe napiOHiI mopommHKU, 3abpyaHiorouu 1uM peui. I11o6
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Tpannsetbcsa 6ing Kuse TpannseTtbcs MeLwukae y Bogax
y36epexxs B AMa30HLi, B TPOMiYHin pidok Hin, KoHro,
€Bponu, 600 B Adpuui Ta piyui Hin,  Hirep, 25 B
300-500 B 350 B

Man. 25. 1. EnekTpuyHmnin ckat. 2. ENekTpuyHuim Byrop.
3. EnexktpuyHuin com. 4. HinbCbkni OpakoHYMK

3aXMCTUTHCH Bi HaAMipHOI ejeKTpu3allii, TOTPiOHO 3BOJIOXKY-
BaTU IIOBITPsS B IIOMEMIKAHHAX.

e Yu dosodurnocs mobi cinocmepiecamu ue sisuwe? Hasedu npuknad. i-
3Halcs, siKi 3acobu yckrnadHowmb ripoyec ernekmpusauii.

_ Kopomko npo z2oroBHe

3oaTHICT, HOPUTATYBaTH OO cebe apiOHi Tisma BHaCJIiIOK

TEPTsS UM Uepe3 BIJIMB HA3MBAIOTh €JEKTPH3AIlicIo.

e ATOM CKJIaJZa€TbCs 3 MO3UTHUBHO 3apAMMKEHOro Aapa i He-
raTUBHO 3apAIKEeHUX €JIEKTPOHIB, IO PYyXalThCs HABKOJO
Aanpa.

o Ilix uac enexTpuaallil eJeKTPOHU IIEPEXOAATh BiJ OIHOIO
Tijla 0 1HIIIOrO.

e € nBa BuUAM 3apsANiB: MO3WUTHBHI I HEraTWBHI.

e OmHOMIMEHH1 3apsagu BiAIITOBXYIOThCHA, Pi3HOMMEHHiI —

MIPUTATYIOTHCS.

~~ MepeBipsemo cede

1. Yum MOXXHAa 3aMiHUTK NNacTUKOBI CONMTOMUHKM B gocnigax, wob cnocTte-
piratm enekTpusauio?

2. 5ki pevi kpalle HOCUTU: 3 HaTypanbHOT TKAHUHU YA CUHTETUYHOI?

3. Ak 6yayTb B3aemMogisaTv Mk cobow ABi CKMsHI Nanuyky, HaTepTi
BOBHOO?

4. OuiHn cBoo pobOTY Ha ypoLi, 3aKiH4M peveHHs: Teriep 9 3MOXY...; MeHi
gdarsiocb/He gdarsocsk...; MeHi 3axominocs....

MpounTaiite 3a QR-KOAOM IHCTPYKL;lO AOMALLHBOrO ekcrie- M3
PUMEHTY «3ipKa, WO pyXaeTbCs 3a BalLUMM HakasoMy. Cdo-
Torpadpymte CBi eKcrepuMeHT i3 3ipkoto. MoxHa 3HATU Bigeo

pyxy 3ipku. https://cutt.ly/E7TH4qHq




§10. YMM HEBE3MEYHUMN EAEKTPUYHUMN CTPYM

Lo 6e3 nes3a i 6e3 3yb6a po3TvHa MiuHoro oyba.
Bazadka

Bidzadati 3a2alKy i MOSICHU.

Haseu npuknadu enekmpuyHUx S8uUL.

Lo mu po3ymiew nid NOHIMMSAM «MIifI0 HAaerIeKmpu3yeasnocs»?
Ski 0sa sudu 3apsdie mu 3Haew?

°

Ax yrBOproeTrbesa OamckaBka. BimcKkaBKa... 3aXOmnBe i He-
Oesmeune, HaA3BUUYANHO IIikaBe mpuponHe ssuiie. Iloegmye B
co0bi cBiTJIOBi, TeILIOBi, 3BYyKOBi, €JIeKTPUUYHI IIPOIIECH.

' ' Mogmeuce Bigeo 3a QR-kogom. Lo Haragye

TO6I 6rnnckaska? https://cutt.ly/tXntZ5n Mogens

6nuckasku B [E]2

Bauckaeéka — 1e eJeKTPUUYHUNI PoO3psAn B armocdepi, IO
BUHUKAE MiK XMapaMH Ta 3€MHOIO IIOBEPXHEI0 # CyIpo-
BOIYKYETHCA ACKPABUM CIAJaXxOM i I'DOMOM.

BianckaBka BUHHKAE BiJ TOTO, III0 BCepPeANHi IPO30BOI XMapu
MOJIEKYJIH BOAAHOI mapy TPYThCsa 00 MOJIEKYJIM MOBiTPs i 3aps-
IKAIOThCS HEraTMBHO. BOHUM HPUTATYIOTH IO cede IIPOTUJIEHK-
HUH 3apsaj, 110 HAKOIIMUYYETHLCA Ha PiSHUX IpeaMeTax Ha 3eMJIi.
Kousu 3apajg xmapu crae 3aHAATO BEJIUKUM, BiIOYBa€ThCA IysKe
CUJIbHE IepPeMiIlleHHs 3apAaAiB BiJ XMapu OO 3eMJIi, TOOTO eJleK-
TPUYHUN PO3PAI.

Ilig uac cmajaxy OJMCKABKMN BUIIIAECTHCA BeJNUYE3HA KiJb-
KiCcTh Temja, y pes3yJbTaTi 4yoro IOBITPA Pi3KO PO3MIUPIOETHCH,
CIIPUUUNHSAIOYN 3BYK I'DOMY.

LlikaBo. BrinckaBka 3aaTHa HarpisaTu nosi-
TPA B HaBKONULIHLOMY cepeaosuli go 30 000 °C.

Ax moBoguTHCH I Yac rpo3u 3 OJHUC-
kaBkoro. [le mpupomHe ABUIIE Ay:Ke He-
Oesmeune. IloTpannanua OJHMCKaBKU B
OymiBJII MOJKe NPU3BECTH OO0 IIOMKEXKi U
PYHHYBaHb.
[ITo6 samobirtTm moTpamaaHHIO OJmc-
KaBKHU B JKMTJIOBI 11 HEXKUTJIOBI criopyau,
Marn. 26. Ha JaxaxX BCTAHOBJIOIOTH OJIMCKABUUYHUKU
BnnckaBuuHMK (man. 26). Ile w™metaseBuii CTPUIKEHD,



AKUH IepexoIIioe 0J1cKaBKy i Oepe Ha cebe mpsaMe BIyUYaHHSA.
Hajri TpoBiTHUKOM eJIEKTPUUYHUMN 3apsl] BiIBOAUTHCA Y 3€MJIIO.
IloTy:xkHUI eNeKTPUYHUIN PO3pPAN, AKUUA BUHMKAE i Uac
OJIMCKAaBKW, HAA3BUUYANHO HeOe3NeUHUH IJIsd OPraHidMiB.
BauckaBka HeOe3meuHa TOJi, KOJIM 3a CIIAJIAaXOM OApasy Jy-
Ha€ I'ypKiT rpomy, ToOTO Ipo30Ba XMapa po3TallloBaHA HAJ BaMU
i Hebe3meka ymapy OJIMCKaBKU HaWOiIbII iMOBipHA.

MTam’amaume! Merasesi npegMern, MapKaHu, eIeKTPUYHI
IIPUCTPOI, BOJIOTL TI'PYHT 1 IIpegMeTu, BUCOKi JepeBa, BeXi,
OIIOPM [JIA EeJIeKTPUYHUX IPOBIAHUKIB HPUTArYIOTH OO0 cebe

OnuckaBKy. HoTpumylicd IIpaBHJ IIOBEIiHKHM MiJf Yac I'pO3U
(mam. 27)!

LikaBo. Ocobnueo HebesneuHow BBaXalTb KynboBYy 6rmMckaBky. AKLLO
6ins Tebe BMHMKHE KynboBa GriMckaBka, 3a MOXIMBOCTI 36epiran cnokin i He
pyxamncs, He Tikan Ta He Habnwkanca fo Hel, He Topkauncs Ti YMM-Hebyab,
OCKiITbKM MOXe cTaTucs Bubyx.

BumMKHITD
MOOINBHUIA
TenedoH

Cknapitb He xoBaiitecs nig He He saxogbte

napaconto  pooaMHOKMMU OepeBamm TopkauTecA y BOAy
MeTaneBux

npeomeTiB

Y ropax TpumanTecs
nofani Big BEpPLUWH,
He TopKanTecs
MOKPUX CKenb

Y noni He cTinTe Ha
NOBHUI 3pICT — 3HaAKAITL
3arnnbneHHsa B 3emMni 1
cXoBauTecs Tam

Yaoma BUMKHITb

. . He
agio, Tene.izop, .
He pan BIsop cTBOpHOUTE
o He KOPUCTYNTECH X
birante npoTaris

enekTponpunagamm

Man. 27. Tpasuna noBegiHKK nig Yac rposu

CknagiTe nopagn y4HsMm, siki NpauioloTb 3a KOMMIOTEPOM Mifg Yac rposu.

Yu BCi pe4yOBMHM MPOBOAATH €JIEKTPUUYHUNA CTPyM. Y moOyTi
MU KOPHUCTYEMOCH €JIEKTPOIpUJIafiaMu, AKi pOOJATH HaIlle
JKUTTA 3PYYHUM i KOMPOPTHUM. IK BOHM HPAaIlIOIOTH?
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Yci eleKTpUUYHI NpUJIaAU KUBJIATHCSA €HEPTIEI0 eNeKmpui-
H020 cmpymy. 3apAlKeHl YaCTUHKHU, 1110 PyXalThCA YIOPAIKO-
BaHO, HECYTh €HEPrilo, 3aBAAKM AKiM IPaIfloioTh YCi eJIEKTPUUHIL
Opuaagn.

Enexmpuunuili cmpym — Iie CIPAMOBAHHUU PyX BlIBHUX
3apAIKEHNX YaCTUHOK.

' ' Kopuctytounce mantoHkom 28, fante BignoBiAb Ha 3annTaHHSA: K
—' eneKkTpuyHa eHeprisa noTpannse 4o Crnoxueadie?
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Man. 28. 1. Micbki niHii enektponepeaay. 2. BUCOKOBONLTHI MiHIT enekTpo-
nepegad. 3. Kabenb xuBneHHa B po3pisi. 4. 3'egHyBanbHi NpoBiAHNKN

3aBIAKHU JIIHIAM eJIeKTpoIlepesad CTPYM MOTPAaILIsS€e A0 Ha-
mux gomiBok. Jaji uepes 3’egHYyBaJIbHI IIPOBiIHMKY BiH mIps-
MY€ 0 eJIeKTPOIPUJIamiB.

I3 yoro 3pobieHi JiHii eexkTpomepemau, Kabeii KUBJIEHHA?
Binpnricts TPOBIAHWKIB, MO AKUX NOPOXOAUTH €JEeKTPUUYHUN
CTPYM, BUT'OTOBJIAIOTh 3 TAKUX MeTaJIiB, AK aJIOMiHiN 1 Migb.

Marepianiu 1 pedyoBUHH, SAKI HOPOBOAATHL €JIeKTPUUYHUMI
CTPYM, TOOTO II0 HUX MOMKYTh BIOPAIKOBAHO PYXaTHUCh
BiJIbHiI BapamKeHI YaCTUHKY, HA3UBAIOTh npoéidHuxkamu. o
MPOBiJHUKIB HaJeKaTh OiJIBIIICTH MeTaJiB, rpadir.

Yu Bci peuoBMHHU 1 MaTepiaiu OJHAKOBO IIPOBOAATH €JIEK-
TpuuHuii crpym? Posraass mamoHOK 29. AK TM rapmaem, i3
Yoro 3po0JieHI pyuyKHU IIpeaMeTiB, 300pasKeHnX Ha HbOMY?

@ @) ©

Marn. 29. 1. Bunka kabento xuBneHHs. 2. BukpyTka. 3. IHOuKaTop-BMKpyTKa
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Bunka kabeso KUBJIEHHA BUTOTOBJIEHA 3 MeTaJy, II0 AKOMY
eJIEKTPUUYHUM CTPYM IPAMYE BiJl pPO3eTKM A0 mpujany. Pyuka
BUJIKM BUTOTOBJIEHA 3 1HIIOTO MaTepiajy — IIJjacTMacu YU TBeEp-
0l TyMU, yepeld AKUN eJeKTPUUYHUU CTPYM He IIPOXOAUThH, TUM
caMUM 3aXUIIalouM HAC BiJl yparKeHHA eJIEKTPUYHUM CTPYMOM,
AKUN € He0e3neUHUM IJIA JKUTTA.

Marepianu i peuyoBUHU, AKI He IIPOBOAATH €JEKTPUUHUN
CTPYM, HA3WBAIOTHL igoaamopamu. Ilo i3014TOpiB HaJe-
JKUTH IIOBITPsA, YKUCTa BOja, IIJacTMaca, ryma.

Mpuragante i cknagitb CNMCOK NPOBIAHUKIB Ta i30NATOPIB, SAKi € Yy Bac
yaoma.

MeTaau € XOPOMIMMU IPOBIAHMKAMU i JoOpe MPOBOAATEL Te-
mio. I3osmsaTopu, xoya i He TPOBOAATH EJEKTPUYHUN CTPYM,
IIpoTe mo0pe eJeKTPU3YIThCS, KOJHU IX IIOTEPTHU, i TEILJIOIIPO-
BiIHICTH Y HUX HHU3bBKA.

Ilo mpoBifHMKAX TPOXOAUTH €JIEKTPUUHUMN CTPYM, AKUMN He-
Oe3meuyHUA AJIS JIOACHLKOTrO opraHisamy. JliogchbKke TijIo TaKOMXK €
npoBigHUKOM. I30JdTOpPM 3aXMITAOTh HAC BiJl YpasKeHHSA CTPY-
MoM. EJIeKTpuUHMII CTPYM € i B JIIOACbKOMY opraHismi. M’sa30Bi
KJITHHHN B CEePIli CKOPOUYIOTHCS i BUPOOJIAIOTh €JIeKTPUUHI iM-
nmyabcu. EJeKTpoKapaiorpaMy PUTMY CepIis JIOAUHN OTPUMY-
IOTh caMe 3aBISAKHN UM IMITyJIbCaM.

_ Kopomko npo zonoBHe

e BinckaBka — HebesneuHe NpuUpoAHe sABuUIle. Tomy mo-
TPiOHO B3HATM U MAOTPHUMYBATUCH IIPABUJI MHOBEMIHKU ITif
Jac I'pO3Wu.

e EJIeKTPUYHUM CTPYM — Ile CIIPSIMOBAHUN PyX BIJIbHUX 3a-
PAIKEHUX YaCTUHOK.

e PeuoBuHu i Marepianu, fAKi HOPOBOAATH €JIEKTPUUHUH
CTPYM, Ha3uBaIOTh IIPOBIAHUKAMU, Ti, K1 He IIPOBOIAATDL, —
130JIATOPaAMM.

e EneKkTpuuHMii CTPyM € HeOE3IeUYHUM MIJIA JIOACHKOr0 opra-
Hi3MYy, OCKIJIbKM TiJIO JIIOAMHUW € TPOBITHUKOM.

~~ TMepeBipsemo cede

1. Yomy aHTeHa Ha aBTOMODInNI nig Yac rpo3n ctaHoBUTb Hebeaneky?
2. Yomy OnuckaBka HamyacTiwe Bpaapsie 6ins GeperiB pidok, Gonit i
CTaBKiB?
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3. [lnga yoro pobGiTHMKaM, siKi MpaulolTb 3a €NeKTPMYHUMKN BepcTaTaMmu,
nig HOrM CTEeNATb N'YMOBUIN KNNUM?

4. Yomy, Ha TBOIO AYMKY, YBIMKHEHMI MOBINbHUIN TenedoH Moxe ByTu He-
©es3neyvyHunm nig vac rposn?

5. MNoginucsa BpaXxeHHsSMW Bif ypOKY, 3akiHuM pedeHHs: Meni cnodoba-
Jiock/He criodobarnocs...; Moi 8iddymms, Konu eUHUKaau mpyoOHoWwi—...; YpokK
0ag MeHi...

HomawHin ekcnepumeHT «Moaentoemo 6nmnckaBKy».
https://cutt.ly/C7H40Jk

§11. WO TAKE EAEKTPUYHE KOAO | 9K MO0
CKAAAATU

BHoui, Akwo s 3abaxato,
KnauHy pas — i geHb BMUKalo.

Bazadka
e [lJo make ennekmpudHUl cmpym?
e Ski dsa sudu 3apsidie mu 3Haew?
e Haeedu npuknadu npoesidHuUKi8 ma izonsamopis.
e Hassu npasuna nosediHKU id Yyac 2po3ul.
[ °

Illo Take emexTpuuHe KOg0. Tw BiXKe 3HAEI, IO ITOOYTOBIi
IpUJIagr, KOMII'IOTEPHA TeXHiKa, eJeKTPOiHCTPYMEHTH IPaIlio-
IOTh 3aBAAKU eJeKTPUUYHOMY CcTpyMy. Poariaaap maaioHOK 30.
HasBu, aki 3 mux npujaangiB € B Tebe BAoMaA.
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Man. 30. 1. Batapenku, akymynatop. 2. Jlamnoyka. 3. Bumukau.
4. 3’egHyBanbHi NPOBIAHUKKN. 5. ENEKTpu4HNn NiYnnbHMK

Barapeiika, akymyasaTop — IIe IIPUCTPOi, AKi 3abesmeuy-
IOTh ICHYBaHHA EJEKTPUYHOrO CTPyMy, ab0 eJeKTPUYHOL
eHepril. Ix HasuBaioThL Oxcepenamu cmpymy.

LiikaBo. Mepwy GaTapeiky 3pobus AneccaHapo BomnbTa HanpukiHui
18 cT. BiH oTpumaB CTpyM y peaynbTaTi XiMiYHOI peakuil MiXK Migal, LMHKOM
i PO34YMHOM KUCNOTU. TakMi NPUHLUN BUKOPUCTOBYOTb A0 LIbOro 4acy.



JlamMmnmouku, HarpiBaJIbHi eJleMeHTH Ta iHIIi npeaMeTH, yepes
SAKi MOKe IPOXOAUTU €JeKTPUUHUN CTPYM, HAa3UBAIOTHL CROMCU-
éauamu enekmpu4inol enepzii. IligKII09al0OTh CIIOXKUBAUI eJIeK-
TPUYHOI eHeprili [mo [AKepeja CTPyMy 3a OONOMOIoO0 3’ €0-
HYyeanbHux npoeidnukie. 11106 eseKTpuUHUI CTPYyM He HaJXO-
IVB 0 IIPUCTPOIB CIIOKMBAHHSA, KOJIU Ile He MOTPiOHO, BUKO-
PUCTOBYIOTH 8 MUKAY-PO3MUKAYL (KLI0Y).

s epeKTUBHOI POOOTH CIIOXKMBAUYIB i I2Kepes CTPyMy iH-

KOJIM IIOTPiOHO cJimKyBaTu 3a 3Ha-
YeHHAM (PisMUYHMX BEeJIMYMWH, IO Xa- @ /@
PaKTepU3yIOTh €JIEKTPUUHUN CTPYM. /

I1a 1bOTO BUKOPHUCTOBYIOTH 6UMI-
proeanvri npunadu. OKpeMO OIUH
Bil OZHOTO IIi IIpUJaaAu He TMpaIlrko-
I0Th. 1X TOTPi6HO 3’€gHATH. @

Ilxxepesio CTPYMYy, CIIOMKUBAaUi, \@ @
BUMipIoBaJIbHI IIpuaanu, 3’€l-
HaHi MiX co00010 HIPOBigJHUKAMH,
VTBOPIOIOTH e/leKmpuiHe KOJOo.

Man. 31. Mpuknag
ereKTPUYHOro Kona:

1 — pXxepeno cTpymy
(akymynaTop); 2 — namnoyka
(cnoxwueau); 3 — 3'eaHyBanbHi

NPOBIAHUKK; 4 — KIItOY

Poarngaap MaJgoOHOK HaNWOPOCTI-
IITOT0 eJIEKTPUUHOro KoJja (maJs. 31).

MoausiTecAa BiAEO, SK 3 kKapToNni i NMMOHA MOXHa OTpW-  [w]{e=[w]

MaTu gXXepeno cTpymy. Yn MoxHa Take OXepeno CTpymy i
BUKOpUCTOBYBaTU B NobyTi? Bignosigb NOSsICHITb. [&]

https://cutt.ly/3Xnyqfi

Ax 3’€mHYIOTBCA €J1eMEeHTH eJIEKTPUYHOro KoJjaa. Croxusa-
YiB Y €JIeKTPUUYHOMY KOJi MOKe OyTH JeKiJbKa, 1 IIigKJiroua-
TUCA BOHU MOKYTH Io-pisHoMy. II[00 esleKTpuUYHHIT CTPYM IIO-
CTiflHO TPOXOAUB IO EJIEKTPUYHOMY KOJY, BOHO MAae OyTH
3aMKHEHUM.

IIpamoemo B rpymi. Ckiaagemo ejnekTpuduHe Kojo. Bydvme
obepecHi nid wac KopucmysarnHsa Hodicem ma nid’cOHaHHA
nposeionuxie!

HNocaig 1. IlocaimoBHe 3’€¢THAHHA CIIOKHUBAYiIB CTPyMYy.

Bam 3HamoouThca: ABi OaTtapeiiku mo 4,5 B; cim i3osrboBaHUX
IIPOBIAHUKIB; YOTUPU MaJieHbKi JJaMIIOUKHU 3 ITaTpOHAMU; KaH-
HeJAPChKUN HiK OJIA 3aUUIIeHHs 130JIda1il, SKI0 ToTPiOHO.




Ilopsagox BUKOHAHHS POOOTH:

1. IIpuenuaiiTe JaMIOYKY OO OJ-
Hiel 3 OaTapelioK i cmocrepiraiiTe 3a ii
sCKpaBicTIO.

2. IlpuengnaiiTe mo Tiei camoi O6aTa-
peliku apyry JaMIouky (Maj. 32).

3. CmocrepiraiiTe 3a sACKpaBicTiO

060X JIAMIIOUOK. Man. 32. MNMocnipoBHe

3'egHaHHS NamMno4okK
3 mocaimy BUIHO, IO, KOJH B KOJIi
IBi JaMmouku, iXHA scKpaBicTh ciadma. Ile Tomy, 1o Jam-
MMOUYKM PO3IOMIIAITh MiK cO00I0 eHeprilo, AKa IIigXOIUThL CIIO-
YaTKy IO OAHiel sjamMmouku, a motiMm mo apyroi. Take 3’eqHanHAa
Ha3UBaIOTh Nocai0o8HuUM. SIKIIO Tu 3abepelll OSHY JIAMIIOUKY,
TO KOJIO PO3ipBeThCcd, i Apyra JjaMmouka He CBITHUTHME.

HNocaig 2. IlapaxesbHe 3’€¢THAHHS CIOKMBAYiB CTPyMY.

1. IlpuennaiiTe OogHY JIAMIIOUKY IO
npyroi 6arapeiiku. Ilorim npuemHaiiTe
IPYTy JaMIIOUKYy no mepimoi (maj. 33).

2. CoocrepirafiTe 3a sAcCKpaBicTIO
000X JIaMIIOYOK.

SckpaBicTh JaMIIOUOK OJHAKOBA.
Ile TomMy, IO KOKHAa JaMIIOYKa MAae€
CBOE OKpeMe KO0, BOHA JKMBHUTHCH Man. 33. NapanenbHe
OesnocepenHbO Bin Oarapeiiku. Take 3e[HAHHS NaMMOYOK
3’eMHaHHA HA3WBAIOTb NAPAJLEJbHUM.
SIKIIMO ogHA 3 JaMIOYOK IIeperoputh abo ii sabpartu, iHIma mpo-
JOBXKXYyBaTHUMe CBiTHTH, TOMY IO KOJIO AJA I[i€l JJaMIIOUKH He
posipBaJjioch.

MpuraganTte OCBITNEHHA Y BalIOMy MOMeLUKaHHi. JllocTpa y 6aratbox
OOMiBKax Mae Kiflbka nnamno4vok. NogymanTte i ckaxiTb, napanenbHO YK
NocnigoBHO 3'e€AHaHi NaMMnoYku B JOCTPI.

Ax HaMaJdOBaTH €JIEMEHTH eJIEKTPMYHOTOo KoJja. B ejek-
TPUYHOMY KOJIi MOKe OyTu 6araTo pisHUX IIPUJIALiB i crIoKuBa-
yiB. He 3aB:K1 3py4yHO iX 300paskaTu B HATYPAJIbHOMY BUTJIAII.
Tomy icHYIOTh YMOBHI IO3HAUEHHA IJIS JKEpes CTPyMYy, PisHUX
CIIO’KMBAUiB, BUMIPIOBAJIbHUX 1 PeryjJloBaJIbHUX NPUJIAIiB.

' ' O3sHariomcs 3 YMOBHMMU MO3HAYEHHSIMU, KOPUCTYHOUUCH Tabnuueto 2.



Tabauysa 2. YMOBHI MO3HAUYEHHS HEeAKHX €JeMEHTiB

C€JIEKTPUYHOI0 KoJIa

EnekTpuyHmMi npunag

YMoBHe
no3Ha4YeHHsA

Bbartapelika abo
aKymynsitop

-

3’egHaHHSA
npoeoAis

T

Bumukauy, kntod

EnekTpuyHa
namna
pO3)XapoBaHHS

HarpiBanbHui
enemeHT

Arimo wHamaspBaTH eJeKTPUUYHE
KO0JI0O, BUKOPUCTOBYIOUM YMOBHi IIO-
3HAUEHHs, TO BUIJle 300paKeHHdA, AKe Ha-
BUBAIOTH eNeKMPULHOIO CXeMOI0.

CkJamaioTh eJIEKTPUYHI KOJia UYM BCTAHOB-
JIIOIOTHh eJIEKTPUUHe oOJagHAHHSA 3a HaKpec-
JIEHUMU eJeKTPUUYHUMU cXeMaMu. Po3risaub
MIPUKJIAAN IIPOCTUX €JIEKTPUUYHUX cXeM (MaJ.
34).

3a TakKkmMmM cXeMaMU TH CKJIagaB/-ja
eJIEKTPUYHI KoJIa IiJ yac IPOBEIeHH JOCJIi-
miB. TibKM Ha cxeMax 300pasKeHO KJIOU, a
y ZIociizax KOJI0O 3aMUKaB/-Jla TH caM/-a 3a
JIOIIOMOT0I0 3’€THYBaJbHUX ITPOBOMIIB.

Yomy BMKOpUCTaHI GaTapenkn Tta akymynsTop
He BMKMAAKTb Y CMITHMK? [N uboro € cneui-
anbHi KoHTenHepwu. [isHancsa, oe y TBOEMY Hacerne-
HOMY MYHKTIi MPUNMaloTb BUKOPUCTaHI 6aTapenku.

|
&
M@% @

EnekTpuyHi cxemu:
1 — nocnigoBHe
3’eQHaHHSA OBOX

CNoXMBauiB;
2 — napanernbHe
3'egHaHHSA




_ Kopomko npo zon0BHe

M:xepeso cTpymy (Oarapeiiku abo aKyMyJaAaTOpu), PisHI
CIIOJKMBaUi, BUMipOBaJbHI ODpuaagu, 3’€THaHI MiK co0oio0
IIPOBiJHMKAaMM, YTBOPIOIOTL €JeKTPUUYHE KOJIO.

e EsleMeHTH eJIEeKTPHUYHOIO KOJIa MOYKHA 3’€JHYBaTHU MiK CO-

0010 TOCJIiZOBHO ab0 mapaJiesIbHO.

e Ha esekTpmuHMX cxXemMaxX PpidHi Ipujgaam i cIoKuBadi,
II0 BXOOATL OO €JeKTPUUYHOTO KoJa, MalTh YMOBHI
IIO3HAYCHHS.

~~ TlepeBipsemo cede

1. Ha3BM OCHOBHi eneMeHTUn enekTpU4HOro Kona.

2. bes gakoro, Ha TBOK OYMKY, efleMeHTa efleKTPUYHOro Kona iCHyBaHHS
CTPYMYy HEMOXNUNBE?

3. Yomy 3egHyBanbHi npoBoau 3pobreHi 3 MeTany, a 30BHi BKPUTI
nnactmacoto?

4. [1n4a 4oro BMKOPUCTOBYIOTb YMOBHI MO3HAYEHHSA €fleMEHTIB efleKTpuY-
Horo kona?

5. MNopinuca BpaXeHHAMWU Big YPOKY, 3akiHinM peyeHHs: Cbo200HIi 5
Hae4uecs/-nace...; 5 3amia/amoena...; 5 cnpobyio...; MeHi 3axominoce...

Ok
E .

3 JONOMOror 4opocnux Ta iHCTpyKuiT 3a QR-kogom cTBOpU
mMogeni Bummkada. OguH BMUKaTUME NamMnouYKy, iHWWA BU-
mukaTume Ti. https://cutt.ly/vShCquX

.[m]

§12. AE MOXHA BUKOPUCTOBYBATU
EAEKTPUYHUN CTPYM

£ OyB BpaXXeHUN TUM, SIK BaXXJIMBO LiATU.
HepocTtaTHbO NpPOCTO 3HATWU, NOTPIGHO
BMKOPUCTOBYBATK 3HAHHS.

Marno XoTiTu 4Yorocb, NOTPIGHO AiATw.

JleoHapdo Oa Binui,
imaniticbkul y4eHUU | sUHaxiOHUK

Ak mu posymiew crioea fleoHapdo da BiHyi?

Lo make enekmpu4yHul cmpym?

Lo make Oxepeno cmpymy?

Haseu enemeHmu enekmpu4Ho2o Kosa.

Sk mu po3ymiew, WO make efiekKmpudyHa cxema?

°
Yomy nmeski elekTponpujgaau HarpiBarwThca. EjieKTpuuyHuUit

CTPYM Ta eJIEKTPUUYHA eHeprisg — yHikaabHI aBuina. EjlekTpuu-
HHUM CTPYM CIIPMUYMHSE Pi3HY Ail0 Ha Tija, peuOBUHU, Uepes fAKi



BiH mpoxoauTh. Posrasaap manioHOK 35. IIlo o6’exmye Bei i
mpuaagm?

@ @) © @) )

Man. 35. 1. Enektponpacka. 2. Enektponnuta. 3. EnekrpodeH.
4. EnekTtpoobirpisay. 5. NasanbHuK

Ilo mpoBigHMKaxX HUX NPUJIAJAIB IIPOXOAUTH eJeKTPUUHUN
CTPYM, €Heprisd 3apAmKeHUX YaCTUHOK IMepefaeThCcd YaCTUH-
KaM IIpOBiJHWKA, Yy pe3yJabTaTi 4YOro BOHU HarpiBarmThCA.
Iligbuparooun pisHi ODPOBIZHUKM i peryjmiouYd CTPYM, MOKHA
HarpiBaTu TijJio A0 pidHUX TemmepaTyp. llepeTBopeHHsA eHeprii
€JIEKTPUYHOTO CTPYMYy Ha TeIJIO HIMPOKO BUKOPHUCTOBYIOTH
y MOOYyTOBili TexHiIi.

Yu mMoske eJeKTPUUYHUU CTPYM CBITUTUCH. PO3TJIAHB MaJio-
HOK 36. fIK Tu mymaeln, Ha IKYy €eHepriio mepeTBOPIOETHCA eJIeK-
TPUYHA €Heprid B X IPUCTPOAX i mig yac mmux ABUIIL?

@ © O

Man. 36. 1. lNpoxekTop. 2. EnekTpnyHa gyra nig yac 3BaproBaHHS.
3. brinckaBka

e sAckpaBuii mpuUKJIaL CBITJI0BOI Ail €JIEKTPUYHOTO CTPYMY.
ToOTO eHepria eJeKTPHUUYHOTO CTPYMY IIE€PEeTBOPIOETHCA HAa
cBiTsa0. Taky 37aTHICTH €JIEKTPUYHOI eHepril BUKOPUCTOBYIOTH
y 0araTboxX OCBIiTJIOBAJbLHUX IIPHUJIATaX.

AKX IIPOBITHUK 3 €JIEKTPUYHUM CTPYMOM MOSKe€ CTAaTH MarHi-
ToM. EJEeKTPUUYHHUN CTPYM, KOJU IIPOXOAUTHL uUepe3 MeTaJieBi
IIPOBiJHUKM, HAaJa€ iM BJAaCTUBOCTEH MAarHiTy.

IIpoBeniTey y rpymi gociim MaraiTHa mist eJIeKTPUYHOTO
CTpyMYy.

o—
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Bam 3mamoOuThca: Oarapeiika Ha 4,5 B; xommac; HeBeJanKa
IJaCTUKOBa KOPOOKAa; MOBTUil IPOBIAHUK i3 3aUMINEHNMM KiH-
mAMM; KJIeiKa CTpiuKa.

ITopsanok BUKOHAHHS POOOTH:

1. HaBkos0 KOpPOOKM 3po0iTh 5—6 BUTKiIB IIpoBigHMKa, 3a-
KpinuBIIN HOT0 KJIENKOIO CTPiuKooo. BilbHI KiHIII APOTY 3aJu-
ITe.

2. IlpueguaiiTe ooUH KiHeIh IPOBiJHMKA 4O KOHTAKTy Oara-
perKu.

3. IlokaangiTe KoMIIac y KOPOOKY i 3auekaiTe, IOKM CTPiJIKa
KoMIIaca 3yIMHUTHCS.

4. BirbHUM KiHIIeM NIPOBiAHMKA HOTOPKHITHCSA iHIIIOTO KOH-
TaKTy OaTaperKu.

5. Big’eguaiiTe oMH KiHeIlhb NPOBiAHMKA BiJ OJHOTO KOH-
TaKTy OaTapeiiKu (PO3iMKHITH KO0JIO).

6. Coocrepiraiite, 110 BimOyBa€eThCcA 3i CTPiTKOIO KoMIIaca.

Ilig vac 3aMuUKaHHA €JEeKTPUYHOIO KOJia TH CIIOCTepiras/-ia,
10 CTPLIKa KoMIIaca BiAXWJIAETBCA BiJ IIOYATKOBOI'O IIOJIO-
s)keHHsA. Kosiu 1o MpOBIAHUKY IIPOXOAUTH €JIEKTPUUYHUN CTPYM,
el IPOBIAHUK CTAa€ MaArHiTOM, AKMWH BILJIMBAE HA CTPLIKY KOM-
naca. Kosmm pos3siMKHYJIM KOJIO, CTPijJIKa 3HOBY IIOBEPHYJIACA B
IOYaTKOBe IIOJIOXKEeHHA. BiACYTHICTH €JeKTPUYHOTO CTPYMY
CIIPUUYMHNJIO 3HUKHEHHA MAarHiTHOIO BILJIMBY Ha CTPLIKY.

MaruiTHY [OiI0 €eJIeKTPUYHOTO CTPYMY BUKOPHUCTOBYIOTH B
eJIEKTPOABUTYHAX, BUMipIOBaJIbHUX npuaagax (mau. 37).

@ @) O

Man. 37. 1. EnektpogsuryH. 2. AMnepmetp. 3. Tectep

LlikaBo. EnekTpu4HWiA CTPyM pyxaeTbes 3i wsmnakictio 300 000 km/c.

3anuweHi nicna gocnigy BUMKOpPUCTaHI npegMeTn Ta obnagHaHHA BU-
Kngam y KOHTEMHepU COpPTYBaHHSA CMITTS. UM OOTPUMYIOTECA PEKOMEH-
Aaui copTyBaHHA BiAXOAiB y BallOMy HaByasribHOMY 3aknagi?

e Yu nposodump Yucma goda esleKmpu4yHul cmpym? A SKuwo 8 Hil po3-
YUHUMU KYXOHHY Cinb?



AK ouniaTh MeTaJu Bi TOMIIIOK eTeKTpuKo. Boaa € 1o-
OpuM PO3UMHHMUKOM IJIsI OaraTboxX pedoBHMH. Po3umHM coJieit
MIPOBOJATHh €JeKTPUUYHUU cTpyM. IIporiec mpoxom:KeHHSA eJleK-
TPUYHOTO CTPYMY Uepes Pi3HI PO3UYMHU CYNPOBOIKYETHCA BUII-
JIEHHSM Ha KIHI[AX IPOBIAHMKIB HOBUX PEUOBUH. ¥ IILOMY IIPO-
ABJIAETbCA XiMiuHa Aid eJeKTpuuYHOTO cTpyMy. Llfo mito ctpymy
BUKOPUCTOBYIOTH JJIA OUUIIIEHHA AesAKNX METaJIiB BiJl TOMiIIIOK,
IMMOKPUTTS IMOBEPXHiI OJHMX MeTaJIiB TOHKUM HIIapoM iHIITNX.

PosrnaHete mantoHok 38. 3anam’aTante i 4OTPMMyNTEChH NpaBun no-
BefiHKK 3 enekTponobyToBnMM npunagamu.

He Butaryesatu

He kopucTyBaTucs He kopuctyBaTucs 3 PO3EeTKN |<a6enb_
HecrnpaBHUMY enekTponpunagamu XWBMNEHHS 3a NpoBif
po3eTkamu, y Bororomy
enekTponpunagamu, NPUMILLIEHHI,
npoBoAamu BOSIOTMMM pyKamMu Yn
XVBIEHHS nepebyBatoym y BOAi
3 MOLUKOAXEHOH
i3onauieto
¥ He BuKoHyBaTn
Al Oyab-sKi pEMOHTHI
poboTN caMocCTiliHO
Mepen Yy pa3i_ BUHUKHEHHS
BMKOPUCTAHHAM NOXEeXi 3HeCTPYMUTK
enekTponpunagis He 3anuiaTi 6e3_ ernekTponpunagu
YBaXXHO O3HANOMUTUCh Harnagy yBiMKHEHi Ta BUKNMKaTH
3 IHCTpYKLiE enekTponpunaau MOXEXHUKIB
3a Homepom 101

Man. 38.
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EnexTpuuHUl CcTpyM BILJIMBA€E i Ha JIIOACBKUM OpPraHisMm.
Horo BUKOPUCTOBYIOTH 3 JiKYBaJbHOIO METOI B PiBHMX TaJy-
34X MEIUIINHU.

' 3Hanam iHbopMaLito | po3KaXxu, K eNEKTPUYHUIA CTPYM MOXHa BUKO-
— ' pucTtoByBaTu B NiKyBanbHUX LiNsax.

Ax 0e3meuYHO KOPHCTYBATHCH eJIeKTpOoIpuiIagamMu. ¥ mooyTi
MH BUKOPHMCTOBYEMO Pi3HI eJIeKTPUUHI Ipujaagu, AKi IIparlfio-
IOTh 3aBASAKU CTPYMY. 3aB:KAM BApPTO IIaM’ ATaTH, IO eJeKTPUY-
HUN CTPyM € He0e3meuHUM OJdA JioAuHu. Iid ejleKTpHUUYHOro
CTPYMYy Ha JIIOJACLKHII OpPraHiaM MO’Ke IPU3BECTHU 0 eJIeKTPUU-
HHUX TPaBM i MOMIKOIKEHb, TAKNX AK CKOPOUEHHS M s3iB, IO
CYIIPOBOI!KYETHCA CUJIBHUM 00JieM, CTAHOM HEIPUTOMHOCTI, II0-
PYIIEHHA PoOOTU cepId i AUXaHHH.

OCKiJIbKM MM HIOCTifHO Ma€EMO CIPAaBY 3 IOOYTOBUMU €JIEK-
TPOIIPUJIAAAMM, IIOTPiOHO DOTPUMYBATHCH IIPAaBUJI 0e3MeUHOIL
MOBEJIHKU 3 HUMMU.

Axi, Ha Balwly OyMKy, cuTyauil 3 HenpaBUITbHUM BUKOPUCTAHHAM enek-
TponoByToBMX Npunagis MOXyTb CIPUYNHUTU NOXEXY?

_ Kopomko npo zonoBHe

e EnexTpuunuii CTpyM BUSABJISE TEIJIOBY, CBITJIOBY, MarHiTHy
1 Ximiuny naii.

e Jlif0 €JEeKTPUUYHOIO CTPYMYy IIIHUPOKO BUKOPHUCTOBYIOTH ¥
mo0yTi, TexHiIli, IIPOMMCJIOBOCTi, CiJIBCBKOMY TOCIIOHAaP-
CTBi, MeAUMIIVHI Ta IHIIUX TaJy3dX.

e EjeKTpuuHU CcTPpyM € HeO0e3IMeUHUM [IJIs JIIOJCBKOT'O Op-
raHidaMy, TOMY IIOTPiOHO 3HATH M JOTPUMYBATHCH ITPABUJI
0e3IeyHOl IMOBEMiHKYN 3 €JIeKTPOHOOyTOBUMHU IIPUJIATaMMU.

~~ TMepeBipsemo cede

1. Ak MOXXHa nepeBipuTK, UM MO NPOBIOHUKY NAE ENEKTPUYHUIA CTPYM?

2. Yn MOXe eneKkTpuUYHUIA CTPYM YMHUTU OGHOYACHO Aekinbka ain? Haesean
npuknaaw.

3. Wo cnig 3pobutn, wWobd metaneBnin NPoOBiAHUK CTaB MarHiTom?

4. Yomy, Ha TBOIO AYMKY, ENEKTPUYHA EHEPris — YHiKanbHe sBuLe?

5. OuiHn cBoto poboOTy Ha ypoui, NPOAOBX peyveHHs: Ha ypoui s 3po3y-
mie/-na, wo...; 5 He 3po3ymie/-na ...; Miti Hacmpid...

Po3pobu nam’aTky 6e3neyHoi noBeaiHkM 3 enekTponpunagamu, siki Bu-
KopucToByloTh ¥ Tebe Baoma. Odopmu y BUrNaai TEKCTY 3 KApTUHKaMMU,
BUKOPUCTOBYIOYM TEKCTOBUIN pedakTop.




§13. YOMY MAMUBYTHE 3A EAEKTPOMOBIASIMMU

Konu l'eHpi ®opa 3pobue gelueBi HaainHi MalMHK, NoaM cKkasanu:
«Ta Hy, YiM noraHi KoHi?». Lle GyB BenMKNN pu3nkK, Ha AKNi
BiH MiwoB, i ue cnpautoBarno.
InoH Mack, amepukaHCbKuUl iHXeHep, 8UHaxiOHUK
Sk mu po3ymiew cnosa InoHa Macka?

Haeedu npuknadu mennoegoi dii enekmpu4yHo20 cmpymy.
Sk erniiueae efleKMpUYHULU cmpyM Ha opeaaHi3m fiioduHu?

Illo Take emepris. [Ilopa3y aAuBAAYMCH HA Ti UM iHIIiI mpo-
Iecu, He MOJKHa 00ifiTuch 6e3 cJaoBa eHepzis. 3aBIAKU eHepril
Counga icaye Kutta Ha 3emJyi. EHepria morpibHa ama poborTu
TPaAHCIIOPTY, €JeKTPONPUJIagiB, JIOAUHI — AJIA BUKOHAHHSA PO-
06oTH.

3maTHICTH TijJla BUKOHYBaTu PoOOTY HAa3WBAIOTh €Hepzi€lo.
Y npupoxai ngie oguH 3 OCHOBHUX 3aKOHIB: eHeprisa He BU-
HUKAae 3 HiYoro i He 3HMKae 0e3CJIigHO, a JINIIe IIePEeTBOPIOETHCS
3 OOHOIO BHUAY Ha 1HIIWM.

Yomy eaexkTpuuHa eHepria yHikaabHa. Ileii Buj eHeprii
MOKHa OTPUMATU 3 IHIIMX 1 IIepeTBOPUTHU HAa iHIII BUAU eHep-
rii. TexHiKa IPUBOAUTHLCA B PYX 3a AOIIOMOIOI0 €JIEKTPOABU’-
ryHa (majn. 39). Came ejIeKTPOABUTYH IIEPETBOPIOE €JIEKTPUUHY
eHepriio Ha MexaHiuny. HuHi momyasapHocTi HaOyBalOTh eJIeK-
TPOCKYTEP, €JIEeKTPOCAMOKAT, MOHOKOJIECO i, 3BUYAMHO, eJIeK-
TPOMOOiJIb.

©
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Man. 39. 1. byaiBenbHui KpaH. 2. ENekTpoBaHTaXHWK.
3. Enektpocamokar. 4. EnektpnyHe MoHokoneco. 5. Enektpuyka.
6. EnexktpoBenomobinb. 7. Enektpomo6inb




Momipkyn Ta oGrpyHTYH, Aki aBTomMOGini Ginble WKoAATL HAaBKOMULL-
HbOMY CEpPEeOBULLY.

AK eJleKTpUUYHA eHEPrid nmepegacThCca M0 cmoskuBaviB. Eiek-
TPUYHA €HepTris MepeTBOPIOETLCA Ha iHIIM BuaAu eHeprii. A um
MOJKe iHIITUI BUJ eHeprii mepeTBOPUTUCA HA €JIeKTPUUHY?

e [lpuzadal, ski munu efekmpocmaHuiti € 8 YkpaiHi. 5Ky eHepaito 80HU
supobisrome ma SK ii eUKopucmogyrme?

3a mantoHkom 40 cknagu po3noBigb «AK enekTpuyHa eHepria noTpa-
nnse y Hawi JOMIBKU».

» »

Man. 40. Cxema nepepgadi enekTpoeHeprii

Or:xe, roJIOBHE 3aBAAHHS €JEKTPOCTAHIIINA — Ile BUPOOJIEHHS
eJIEKTPUYHOI eHeprii, sKa poOuTh HAIIle JKUTTS 3PYYHUM i KOM-
dopTHUM.

IIpoTe BupoO/IeHHA €JIeKTPUUYHOI eHepril HeraTUBHO BILJIUBAE
Ha HaBKOJIMIITHE cepenoBuille. TemnoBi eJIeKTPOCTAHIIIl BUKUIA-
IOTh IIKiIJIVBI IPOAYKTH 3ropaHHsA najuBa B aTmocdepy. Cmo-
PYVAKEHHA TiIpoesIeKTPOCTAHIIIN IIPU3BOAUTH A0 3aTOILIEHHS
BEJIMKUX TEPUTOPill pomrounx 3emesib. IIIKOAM HABKOJIUIITHBOMY
CepeoBUITY 3aBla€ TaKOXK YTUJi3allifd COHAYHUX IIaHeJen.

AKi moOyTOBI MPUIATU CIIOSKMBAIOTH HAMOLIIBIIE eJTeKTPUYHOL
eHeprii. BuKopucroByBaTH eJEeKTPUUHY €HEPTil0 CcJig parliio-
HaJIbHO. [JIs IIbOTO ITOTPiOHO 3HATH, AKA IMOOYyTOBA TeXHiKa CIIO-
JKUBa€e HaAMOiJbINIe eJIeKTPOeHeprii i HACKIJIbKU NOpaBUIbHO U
€KOHOMHO MU ii BUKopucToByeMo. CIIOKMBaHHA eJIEKTPOeHeprii,
a OTiKe, oIJIaTa 3a 11 BUKOPHUCTAHHSA, 3aJIE’KUTh BiJl IMOTYKHOCTI
€JIEKTPOIIPUJIAaLiB, AKi BUKOPUCTOBYIOTD.

' ' PosrnaHb mantoHok 41, 3'acyn, ski nobyToBi npunagm Hanbinbwe cno-
— XuBalTb enekTpoeHeprii. A saKi — HanmeHwe? 3pobu BUCHOBOK.

3anponoHyn cBOi pekoMeHAauii Woa0 3MEHLLEHHS CMOXUBAHHSA erlek-
TPUYHOI eHeprii B nobyTi. MNMpuragan, ana yoro B 6aratbox NomMeLlKaH-
HAX BMKOPUCTOBYIOTb eHeprosbepiranbHi namnu.
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Man. 41. CnoxuBaHHsi enekTpoeHeprii noOyToBOK TEXHIKO
B cepedHboMy 3a micaub. 1. Enektponnuta. 2. KoHauuioHep.

3. MpanbHa mawuHa. 4. lNpacka, enekTpovyanHuk, oeH. 5. XonoanneHuK,
MikpoxBunboBa niv. 6. OceiTneHHs. 7. Tenesi3op, KOMM'IOTEP

Huwni 6inpmricTs BUpOOHUKIB 10Oy TO-
BOl TexXHIKM II03HAUaloTh CBill ToOBap
CIIeliaJbHOIO HAJINKOIO BCTAHOBJIEHOTO
3paska, Je PisHMMMN KOJIbOpaMu i OYK-
BaMU HaBeJIeHO KJacu eHeproedeKTus-
HOocTi (maJj. 42).

Knacu eneproeeKTuBHOCTI mO3HA-
yaoTh cuMBoJiaMu Bim A mo D Ha
KOJILOPOBOMY TJIi (BiZ 3€JIeHOTO IO 4ep-
BOHOT0). PosmugpoByeThca Take MoO- Man. 42. Knacw
3HAYEeHHJdA IIPOCTO: IO OJImmKUe GYKBa a0 eHeproedekTUBHOCTI
nmouaTtky aJjadasiTy, TO edpeKTUBHIIIUN
IpuJjaaa B eHeprocunokuBaHHi. IlosHauKu A", AT, AT osna-
YaloTh NOPWIAANM 3 MAaKCHUMAaJbHOI €HepreTUYHO e(eKTUB-
HiCTIO, TOOTO HAIMEHIIINM CHOKHUBAHHAM €JIEKTPUUYHOI eHeprii.

MounTait 3a QR-kOAOM NPO ankTepHaTUBHI Axepena eHep-  [EZE[E]
rit B YkpaiHi. Migrotyn npeseHTauito Ha HacTynHUM ypok i3 &
uiei Temu. https://cutt.ly/G5hCsFP Ops:

Arxwuit aBromo0ias odoparu. lenani Oijbllle MOXKHA 3yCTPiTH
Ha HaIIUX JOPOorax eJeKTPpoMoOisi. BoHM IpUBOAATHECA B PyX 3a
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JOIIOMOT'0I0 OZHOI0 ab0 MeKiJIbKOX eJIeKTPOABUIYHIB, AKi KUB-
JAThCA Big akymyaaTopa (mai. 43).

SIki mepeBarm egeKTPOMOOiIA?
I'onoBHa mepeBara — 11e BiICYyTHICTB
MIKiAJNBUX BUKUIIB BiJ 3ropaHHSA
naguBa. IIpocTora KOHCTPYKIil #
yIpaBJiHHA, BUCOKA HAAIMHICTH Ta
JOBIOBiuHiCTB, TXa poboTa. Enek-
TPOMOOiJIi mereBi B 0OCIyroBy-
BaHHi, MOMYTh IIiI3apAIKaATUCA
Bizi moOyTOBOI esekTpomepeski. Ox-
HOTO 3apany akymyJasaTopa Bucrauae Ha 100-150 kM. Amepu-
KaHCbKa KOMIIaHisd, IKa € JiJepoM Y BUPOOHUIITBI €JIEKTPOMO-
0iniB, Tesla Motors mpesenTyBaja aBTOMOOiJIb, IO 3AATHUIA
npoixaru 0e3 migsapamxenuas 400 xm.

Man. 43. Enektpomobinb Tesla
Model 3

Llika6o. Mepwum ykpaiHcbkuMm enekTpomobinem BeaxaiTh 3A3-968
Enektpo. EkcnepmMmeHTanbHy MalunHy po3pobus 3anopisbkuii MalMHoOOyaiB-
HUM iHCTUTYT 1973 poky. Ha ogHin 3apsagui «enekTposanopoxeub» Mir nogo-
natu 100 Km.

_ Kopomko npo zonoBHe

e EneKTpuuHy eHepriro MoOKHa BHPOOJATU 3aBAAKHU iHIITUM
BUJaM eHeprii, i BoHa 3JaTHa NIepeTBOPIOBATHCH HA pi3HI
BUAN €eHeprii.

e Crio;kMBaHHA eHeprii 3aJIe;KUTh BiJl MOTYXKHOCTi eJeKTpo-
pujaaAiB, TOMY CJiJl e()eKTUBHO 1 pallioHAJIbHO BUKOPUC-
TOByBaTu 1X.

¢ EjeKTpomM06isib — €KOJIOTIYHO YMCTHI aBTOMOOiJbL MaiiOyT-
HBOTO.

~~ TMepeBipsemo cede

1. HaBeawn npuknagm nepeTBOPEHHSA eNEeKTPUYHOI eHeprii Ha iHLUi.

2. Hasewn enektpono®yToBi npunagu, gki HanbinbLle cnoxmBaroTb erek-
TPUYHY EHeprito.

3. Ynm enexkTpomMobinb Kpawmi Big aBTomobina?

4. Toginuca BpaXeHHAMW Bi4 YPOKY, 3akiHuM pedveHHsi: Cboz200Hi 5
Oi3Haecs/-nace...; 5 3po3ymie/-na, wo...; BuHuknu mpydHowi nid yac...; Tenep
S MOXY....

Hocnign enektponoGyToBi npunagu, siki € y Tebe sgoma. Pasom 3 go-
pocnnMK AisHancd, 40 SKOro Knacy €HeprocrnoXmBaHHA BOHM Hane-
XaTb. Yn BCi enekTponoOyToBi npunagm eKOHOMIYHI?




§14. YN 3YCTPIYAETLCA CBITAO 13 TIHHHO

Y KOXHIN NoAnHI — coHue. Tinbkn gante nomy CBIiTUTW.
Cokpam, 0asHbOepeubKuli Muciumersb

Ak mu posymiew cnosa Cokpama?

Aki i3uyHi seuwa mu 3Haew?

Haseu sudu eHepeail.

Haeedu npuknadu nepemeopeHHs1 eHepeii.
3asdsku Yomy iCHye poCriuHHUU ceim?

Illo Take critTmo. Big cBiTJIa 3a/1€KUTH *KUTTS BCiX OpraHiamiB
Ha 3emJi. BaiKKo mepeoliHuTy 3HaYeHHS CBiTJIOBOI eHeprii B Ha-
IITOMY KHUTTi.

IITo % Taxe cBiT/0? Posrisub manioHOK 44. I3 uum y Tebe
HacaMmIlepe] acoIliloIOThCs IIi 300pasKeHHA?

Ceéimno — 1ie TOTIiK TPOMEHiB, AKi IOMIMPIOIOTHCA y BH-
TUIAA1 XBUJi, IIEPEHOCATH E€HEPTril0 Ta COPUUMAIOTLCA Op-
raHaMu 30Dpy.

CBiTJI0 MOXKHA YABUTH cO0i AK AYKe MaJeHbKY XBUJIO, IKY
MH He 0aumMo, ajie 3aBAAKM il MOKHaA 0AUMTH BCe HABKOJIO.

W @ & ONENOENG
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Man. 44. 1. CoHue. 2. dnyopecueHTHi nanuykn. 3. Jlamna po3xaptoBaHHS.
4. Jlamna geHHoro ceitna. 5. MNonsgpHe canBo. 6. Po3sneveHa naea.
7. bakTtepii, wo cBiTaATbCA. 8. BorHuwe. 9. 3opi. 10. CeiTna4kn.
11. NlixTap Ha Gartapewnkax. 12. bnuckaeka. 13. Cgiuka

dAki OyBaroTh aikepesa cBiTIAa i AK NMOMIMPIOETHCA CBITJIO.
Tina, aKi BUIPOMIHIOIOTH CBiTJIO, HA3WUBAIOTh Oxcepenamu
céimaa. ByBawTh IPUPOAHI AKepesia CBiTJIa — Ti, IO CTBOPEHi
IIPUPOJIOI0, i IMITYyUYHI — AKi cTBOpMJIA JIIOAMHA.

Tob6i, HameBHO, JOBOAMJIOCS OyBaTH B JiCi B COHAYHUNA IEHb
1 crmocTepiratu, AK IMIPOMiHb COHIIA IIPOXOAUTH KPi3b JIUCTA Je-




peB abo0 SK IIOMIMPIOETHCS CBITJIO Bif
JiXTapmka BHOYi. 3BepHH yBary, IO
TPAEKTOPi€I0 IOINUPEHHS CBIiTJIA €
mpsaMa Jrinisg (maa. 45).

Po3rnsHb mantoHoK 45. YcTaHoBW, sKi
axepena ceitna € npupoaHMMK, a sKi —
WTYYHUMMN.

Y Oyab-aKOMY CcepeoBHIIi, uepes
AKe IIPOXOJUTHL CBITJIO0, BOHO IIO-
IIUPIOETHCA MPAMOJiIHINHO.

dAx yrBOproerbesa TiHb. A 110 Tpa-
IUTHCA, AKIIO Ha IIJIAXY NOIIUPEHHA
CBITNO B COCHOBOMY nici.  CBLTJIA CTaHe HepeH;IRO,Z[a, yepe3 HAKY
nixtaps

Man. 45. A. CoHa4He

Y mapi mposeniTs gociing YTBO-
PeHHd TiHi.

Bam 3Hamo6uThcsa: riaodyc, IPOoEKTOp ab0 MOTYKHUM JIixTap,
MAaJIOOCBiTJIeHa KiMHaTAa.

Ilopamox BUKOHAHHA POOOTH:

1. CopamyiiTe npoMiHb CBiTJIa Ha riaoo0yc i 3adikcyiire.

2. IloBepraiiTe r/I00yC PiBHMMH CTOPOHAMH [0 IIPOMEHS
cBiTJA.

3. CoocrepiraiiTe, AK OCBiTJIIOETHCA TJIOOYC.

Onmua yactuHa ryo0yca, IO ITOBEPHYTAa Big JixTapsa (IIPoeK-
TOpa), TeMHiIlIa 3a Ty, Ha AKY IIaJae CBiTJIO.

O6JsiacTh 3a TijioM, YV AKY He IIOTPAIJISAE CBITJ/IO Bim miKe-
pesa, Ha3UBAIOTh MIHHIO.

OcBiTneHe

Tino \
\ TiHb

Man. 46. Cxema yTBOPEHHS TiHi

TiHb
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TiHb yTBOPIOETHCA, KOJM Ha HIJIAXY HOIIMPEHHS CBITJIOBUX
IIPOMEHIB po3TallloBaHe TiJio, Uyepeld dAKe CBITJIO He MOXKe IIPOo-
WTu. 3a ImpeaMeToM Oyae HabaraTo TeMHiIle, HidK y MicIlax,
KyAu cBiTJIO mmoTpamise (maj. 46).

LiikaBo. Y 18 cT., konu He 6yro e ¢doTo-
rpacdii, a NOpPTPETN Ha 3aMOBJIEHHS Oynwu
3aHaaTo goporMmu, MarntBanu  cunyetwu
(man. 47).

Po3rnsHbTe yBaXXHO MantoHoK 47. lNosc-
HiTb, Ik pobunun «oTo» y Ti Yacwu.

Yu Bci Tia He NMPOILYCKAaIOTh CBIT-
0. YTBOPEHHA TiHi Jae 3Mory 3po3y-
MiTH, IO € Tija, yepeld AK1 CBITJIO He
MOKe IpoHUKHYTH. Taki Tisa HasuBa-
I0Th Henpo3opumu. Halikpamum nipu-
KJIaJ0M HeIIPpOo30puX TiJ € MeTaJu, TKAHUHU, naiip. BigmoBiguo
Tijla 1 pedyoBUHU, 4Yepe3 SAKi CBITJIO MOXKe NPOXOAWTHU, Ha3uWBa-
IOTh NPO30PUMU.

TakoX € peyoBUHU, AKi YACTKOBO MPOMYyCKAaIOTh cBiT/I0. Ham
BOHU 3/1aBaTUMYTbCA Hanigénpozopumu (Maj. 48).

@ ©) © @ ©

Man. 48. Mpuknagu Hanisnposopux npeameTis. 1. MMonieTnneHoBU Naker.
2. HirTi i wkipa moanHn. 3. ToHka nnactmaca. 4. MatoBe ckno. 5. Bitpaxi

e [lodymal i ckaxu, K He KOpuCmyr4Uucb mexHiYyHUMU 3acobamu, 3po-
bumu Konito mMarstoHKa, Hamasib08aHO20 Ha apKywi nanepy.

CsiTJi0 i TiHB BifirparoTh BasKJIMUBY POJIb Y HAIIIOMY KUTTi. Y
CIIeKy MU IIIYKaeMO 3aTiHOK, KOJIM TeMHO B IPUMIiIlleHHi, XO-
yeMO YBIMKHYTH cCBiTJ0. BnimBae ocBiTeHHA 1T Ha Hale
3IOPOB’sI Ta camMomouyTTA. SICKpaBuii IIPHKJAJL YTBOPEHHSA
TiHI — MicAYHe 1 COHAYHe 3aTeMHEeHHH.

MigrotynTte iHdhopmMauinHy nucTiBky «CBITNO i 340pOB’S NOOUHUY.

BignpauboBaHi ocBiTntoBanbHi npunaan He MOXXHa BUKMAaTU B 3ararnb-
HUM CMITHUK. KOopuCTyircsa cneuianbHUMKM yTURisauinHUMWN MyHKTaMu.




~~ TlepeBipsemo cede

1.
2,

_ Kopomko npo zoroBHe

CBiTyIO Mae BUIVIAL OY:Ke MaJIeHbKOI XBWJIi, 3aBOAKUN AKil
MU MOKeMO 0auuTu BCce HABKOJIO.

IcuytoTsr mpupomHi i IMITyuYHi AKepesa CBITJIA.

CBiT/I0 B IPO30POMY CEPEIOBUIIl IIOMIMPIOETHCA IO IMIPAMIiH
JIiHii.

3a 3maTHiCTIO HNPOIyCKaTH CBiT/IO Tijia i peuoBuHU OyBa-
IOTh HEIIPO30PUMM, IIPO30PUMM i HANiBIPO3OPUMU.

3a Hempo30pMMM TijJJaMu, KYyAW He IOTPAIlJIsE CBiTJIO,
YTBOPIOETHCSA TiHb.

HaBeau npuknaan WTYYHUX | NPUPOAHUX AXXepen cBiTna.
Uun moxke ByTK Ha BCil HaLWIiM NnaHeTi BOAHOYAC AEHb YU HiY?

3. ITroacbke TiNo npo3ope 4M Henpo3ope?

4. OuiHm cBoto poboTy Ha ypoui, NPOAOBX peyveHHs. [licna 3asepweHHs

ypoky a: [isHaecs/-nack...; 3posymie/-na..., Halbinbwi mpydHowi 5
giduye/-na...; 5 He emie/-na, a mernep eMmiro...

Of=i00
Ok

[omallHin ekcnepMmeHT «BUroToBNS€EMO COHSAYHUIA rOaMH-
HUK». BurotoBTe 3a iHCTpyKUieto (QR-koa) COHAYHUIA rOANH-
HUK Yy AomaluHix ymosax. https://cutt.ly/K7H7qz4

§15. YN MOXE TINO BYTU HEBUAUMUM

Y MeHe HeMae Hisikoro TanaHTy,
€ NuLle HanomnernmeicTb Ta AONUTNUBICTb.

Anbbepm ElUHwmMmeliH, suGamHull HimeubKull i3uk

Sk mu po3ymiew cnosa Anbbepma EliHwmeUlHa?

Lo make ceimno? Ski Oxepena ceimna mu 3Haew?
SK nowuproemMbCs €8imsio 8 npo3opomy cepedosulli?
SKka npu4uHa ymeopeHHs miHi?

Yomy HaM BHIHO NpeIMeTH, [0 Hac 0TOUyrOTh. CBIiTJIO Bif

OPUPOSHUX i MITYUHUX OKepeJs IMIOTPAIJIAE Ha HeIIrpo30opi mpes-
MeTH ¥ Tija, BigOMBaeTbCA BiJf HMX i IIOTpaIljse HaM B OUi
(man. 49). Tak Mmu 6aunMO Bce HaBKPYI'H.

e Skuli npedmem, 3Hatomul eam, dyxe dobpe gidbusae c8imno?

Yeci mpoMeHi, SKi DOTpanIsoTh Ha A3ePKaJio, BigOMBAIOTLCSA

1 moTpamaaTs HaM B oui. ToMy B A3epKaJi MU MOKEeMO 0aunTI
CBO€ BioOpasKeHHs.
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Man. 49. Cxema BigbuBaHHs cBiTNa Big NpegMeTiB

Yu Bci mpeagMeTu OTHAKOBO BigOuBaroTh cBiTi0. Hac oTouye
Oesuiu mpeamMetiB. Uu ogHAaK0OBO BOHU BifOuBaoTh cBiTiI0? OmHi
Tijta i pevoBuHU A00pe BiAOMBAIOTH CBiTJIO, iHIII — ripime, a €
IIpeaIMeTH, SKi B3araJii He BigOmWBaioOTh CBiTJIO.

IloguBuca Ha uymcTuii apryml Oijoro mamepy. BiH 3maeThbcsa
10061 abcosrrorHo 6imm. Ile Tomy, 110 Bce CBiTJIO, sIKe Ha HBOTO
IIOTpaIlisie, BimOmBaeThcsa. € Tija, BUTOTOBJIEHI 3 PEYOBUHH,
AKa He BimOmBae cBiTJIO, a morimHae moro. Taki Tina 3gaBaTu-
MyTbCsA YopHUMU. Hampukiazn, AKINO B3ATH Oiamii apKyl Ia-
mepy Ta sadapOyBaTu iioro 4dopHoio (apboi, TO CBiTJIO, dKe
IIOTPAIlIg€ HAa TaKWUA apKyll, OyJe MHOBHICTIO IIOTJINHATHUCH,
TOMY HaM TaKHil apKyIII 3JaBaTUMETbCsS YOPHUIM.

Axkwo asepkano i 6inun apkyw BiaGMBalOTb yCi CBITNOBI NPOMEHI, LWO
nagatTb Ha HUX, YOMY X MU HE MOXeMO 6aunTn CBOE BigoGpaKeHHsA
B Ginomy apkywi?

Buronatite mociring BimOmBaHHA i po3ciloBaHHSA CBiTIIA.

Bam 3HamoOUTHCA: IJIOCKE O3€PKAJIO, YMCTUH apKyIIl 0iJIoro
mmamepy.

Ilopsagox BUKOHAHHS POOOTH:

1. ITocTaBTe Ha mapTy ILJIOCKEe A3€pKaJjo i 0iauil apKyIlI ma-
IIepy y BePTUKAJIbHOMY IIOJIOKEHHI.

2. CraabTe Tak, 1100 Bu Oaumiu cebe y A3epPKAaJIi.

3. IloguBiThCs Ha cBoe BimoOpaskeHHs i Ha Oinmii mamip.

4. BigifimiTs y CTOPOHY Ha KiJbKa KPOKIiB.

5. Uu BuaHO Ballle BimoOpaskeHHA Yy O3epKaJIi?

6. Uu 3aminuBca Oinmit mamip?

Apryin nanepy Mu OygemMo 6auuTH 0iIMM, X0U AK OM 3MiHIO-
BaJIM IIOJIOXKEHHA BiIHOCHO HbOTro. Ile Tomy, IITO IMOBEpPXHSA ap-
KyIlla He € ifeaJIbHO IJIaJleHbKOIO, K y JI3epKaJia, a Mae apidmi
HEePiBHOCTI Ha MOBEPXHi, AKi JoAChKUM 3ip He cupuiimae. Taki
IIOBEPXHi HA3MBAIOTh «ITopcTKuUMU». IloBepxHi GinbmiocTi i,
AKi Hac oToOuylIOTh, ITOPCTKi. Koam Ha HuUX morpamasde cBiTJo,




Man. 50. 1. lvxxHmua B okynspax Bif siCKpaBoro
CHiry. 2. YopHo3sewm, pinns. 3. BigobpaxeHHs
aepes y Bogi. 4. NpeameTn, Ha sKi Nagae CBiTno

BOHHM HOr0 BifOMBaIOTh y Pi3HiI CTOPOHU —

@ poscinioms. Came B3aBAAKH pPO3CIAHOMY
BimOMBaHHIO MU 0aumMMO IIpeaMETH 3 yCix
CTOPiH.

Posrnanste mantoHok 50. Jante Bignosigi Ha

3anuntaHHsa: 1. Yomy BUCOKO B ropax, e 6a-

@ raTo CHiry, noTpibHO HagiBaTKM COHLIE3aXMUCHi OKY-

napu? 2. Yomy cBixka pinng Ha noni 34aeTbcs Ham

yopHoro konbopy? 3. Yomy mmu 6adnmo Bigobpa-

XEHHS1 OepeB Ha rnageHbkin noBepxHi Bogn? 4. Yum

MU MOXeMO ©OaunMTu BCi NpeameTn, 3o0paxeHi Ha
mMantoHky 50, 4?

@ LiikaBo. Yomy Hebo BnakutHe? CoHsuHe npo-

MiHHSl, NOTPanNnsAYM B NOBITPsIHY 0BONOHKY, pO3Ci-

oTbCA 11 YacTuHKamu. BuaBndaeTbcd, Hankpalle

PO3Cit0ETLCA CBITNO 6NakUTHOro Konbopy. Tomy
Hebo GnakuTHe.

@ Yomy mpeaMeTH y BOOi 3TAaI0ThCA OiJIb-

mumu. Tobi moBommjocsa cmocrepirarwm,

KOJIM 3aXOJHII Y BOJLONMY 3 IIPO30POI0 BOJOIO, JHO 3IAETHCS

OMmKuUe, Hi*K € HacmpaBi, i TBOI HOTM 34AIOTHLCSA OiJIBIITMMIU.
Yomy Tak BigOyBaeThCsa?

BuxkonaiiTe gmocising 3JamMaHa COJOMHHKA.

Bam 3HamoOuMTHCA: IpPO30pa CKJAHKA i3 YMCTOI0 BOJOIO, CO-
JJOMHHKA OJs HaIIOiB.

Ilopsagox BUKOHAHHS POOOTH:

1. IlomMicTiTh COTOMUHKY V CKJIAHKY 3 BOJOIO.
2. IloguBiThcsa 300Ky Ha CKJIAHKY. 3BePHITH yBary Ha COJIO-
MUHKY HaJ BOJIOIO 1 IiJ BOMOIO.

CosomuHKA 300Ky Ma€ TaKUil BUIJISAL, HiOM BOHA 3JjlaMaJjacs
B TOMY MicIli, ie MOBITPA 3aKIHUYEThCA, a BoJa MOUMHAETHCS.

dABuire, KoJau CBITJIO BiAXUJISAETHCA BiJ CBOTO NPAMOJIIHiN-
HOTO TOMIMPEHHs MiJ Yac Iepexoay 3 OIHOT'O0 IIPO30POro
cepeloBUIlla B iHIIle, HABUBAIOTh 3ALOMACHHAM.
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Moawmeucek Bigeo 3a QR-kogom. BukopucTtoByroun apkyw y DEA0|
KNITUHKY, PI3HOKONbOPOBI ONIBLi 1 MiHINKY, HAManon cxemu,
O OEMOHCTPYHOTh BiABUBaHHSA, 3anoMneHHs ceitna. https://cutt. =
ly/NXnyDRW [=]

IIpoBeniTs y mapi gocJuin, AKUN AeMOHCTPYE 3aJIOMJEHHS
cBiTIIA.

Bam 3HagoOUTHCA: IIPO30pa CKJIAHKA 3 TOHKOTO IJIaJeHBKOTO
CKJIA i3 YMCTOI0 BOJOIO, apKYII 0ijIoro mamepy.

Ilopsamox BUKOHAHHA POOOTH:

1. HamauroiiTe Ha apKyIlli TOPU30HTAJNBHY CTPiJIKY TOBXKU-
HOI0 MEHIIIOI0, Hi)K HIMpUHA CKJIAHKU. 3adapOyiTe ii YOpHUM
KOJILOPOM.

2. IlocTraBTe apKyIll BepTHUKAaJbHO, 3alaM’ ATanTe, y AKUHA
0iK BKasye CcTpijka.

3. IlocTaBTe mepen apKyIIeM 3i CTPiJIKOIO CKJISHKY 3 BOJOIO.

4. IloguBiThCS Ha CTPLIKY Uepes3 CKJISHKY 3 BOJOIO.

5. IloxiniThca mobaueHUM.

Kosin Mmu guBuUMOCH Ha CTPiJIKY Uepe3 CKJSHKY 3 BOJOIO, 3a
PaxXyHOK 3aJIOMJIEHHS CBITJIOBUX IIPOMEHIB Uepes3 CKJIO i BOOY
BOHA 3MiHIOE HAIIPSIMOK.

AKoro KoJBOpPY COHAYHE CBITJIO.
Becenka € HaldgCKpaBillIMM IIpUKJIA-
IOM 3aJIOMJIEHHS COHSYHUX ITPOMEHIiB
yeped KpamJuHU BOAHU, IO MICTATBHCA
y moBiTpi (man. 51). IIlo6 Jserko
3amam’ATaTyU KOJbOPHU Ta ixHill mops-
JIOK y BeceJIlli, BUBUM BUCJIB: «Yaria
Ocigp ige 3aB3aro byae Canm dap-
oyBaTuU».

CoHAYHE CBiTJIO MicTUTE y c00i cim
KoJsibopiB. Ileit pakT BiZKpuUB 3HaAMeE-
Hutuii pisuk Icaax HeroToH. 3a momo-
MOT'OI0 IIPOMiHUMKA COHILA B 3aTeMHE-
Hill KIMHATi Ta CKJISTHOI mipamigu BiH
«po3KJaB» 0Oijie CBITJIO HAa pPiBHOKO-
JIbOPOBY CMYJKKY 13 ceMH KOJIbOPiB
(man. 52).

Mam’amaume! Tpusane mnepeody-
BAaHHS HAa COHI[I INKOAWUTH BAaIIOMY
3I0POB’I0, OCOOJIMBO B JIITHIO IIODY. Man. 52. [locnia HetoToHa

Man. 51. Becenka




~~ TMepeBipsgemo cede

_ Kopomko npo zoroBHe

3aBOsgKM BimOMBAHHIO CBiTJIa BiJfl IIpeaMeTiB, Ha SKi BOHO
majgae, MU MOXKeMO iX OaumTu.

PigHi Tina i mpeameTu mo-pidsHOMY BifOMBaIOTH CBITJIO.
Mu moxxemo 0aumMTH IpeaMeT O0’€MHHM 3a PaXYHOK PO3-
cifoBaHHA HUM CBiTJIA.

1Iix yac mepexony 3 OJHOIO MPO30POr0 CepeloBHUIA B iHIIIE
CBITJIOBI ITpOMEHi 3aJIOMJIIOIOTHCH.

3a paxyHOK 3aJIOMJEHHSA COHSAYHE CBITJIO PO3KJIATaeThCHA
Y CKJAHIN Imipamizi Ha ciM KOJBLOPIiB.

Yomy B TEMHIN KiMHATi HE BUOHO NpeamMeTun?

YoMy i3 YOBHa BaXKKO CMIMCOM BIy4MTuH B puby, Lo nnaBae nopsa?
FAKoro Konbopy COHsIYHE CBITNO?

Cnpobywn gaTtu Bignosigb Ha npobriemy naparpada.

. OuiHn cBoto poboTy Ha ypoui, 3akiH4M pedeHHsa: Cbo200Hi Ha ypoui

ApLN

byno uikaso/Heuyikago, momy wo...; Kosu euxkoHysae/-na 3aedaHHs, GUHU-
Kasu mpyoOHouwi...; [licsis ypoky MeHi 3axominoce.. ..

[omalHin ekcnepumMmeHT «Moaentoemo Becenky B JoMall- [=]2Es]

HiX yMOBax», KOPUCTYHUMCb iHCTpyKuieo 3a QR-kogom.
https://cutt.ly/P5hCTZa

§16. 4K MU BAYUMO

Oko 6aunTb ganeko, a cepue rnnmdoko.
lMpucnie’s

Sk mu po3ymiew npucrie’s?

Homy mu 6a4yumo HasKkonuwHi npedmemu?

Sk noeodumbcs c8imiio, Konu nepexodums 3 rogimpsi y 800y?
Yomy Ha nosepxHi 800U mu mMoxew badyumu ceoe 8i00bparkKeHHs?
Ha ski konibopu po3knadaembCsi COHAYHe c8imiio?

°
Ax madausutu mamere. CBiT 3ipoK y HiuHOMY HeOi 3aXOIJIIOE

i sauapoBye. IlikaBo Oysmo 6 mobauuTu ¥ Te, AK KUBYTH
MaJIeHbKi opramismu. K «HabmMu3uTH» 30pi? AK PO3AUMBUTHCH
MiKkpooprauismu? K HAOIMBUTU IIPeAMETH, IO PO3TAIIIOBAHI
nmanexko? Posrasap manoHOK 53. fIka JeTanb € CIIJIBHOIO IJs
BCix mux mpuiamin?

IIpunangu, 3o00pakeHi Ha MaJOHKY 53, HOIOMAaramlTh HAM Y

PiBHUX KUTTEBUX CUTyaIliAX, 1X BUKOPHCTOBYIOTH Yy HayIIi,
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TexHimi, Mmeguinui, ocBiTi. O0’eaHye iX Te, 1110 BCi BOHM MaiOTh

Y CBOEMY CKJIaJl JiH3Y.

Man. 53. OntnyHi npunagu

Jlin3za — 1e mposope Tijio chepuuHOl (hpopmMu, sIKe 3aaTHE
3aJIOMJIIOBATH CBIiTJIOBI ITPOMEHI.

IIpomeHni cBiTJa, AKi magaoTh HaA JiH3Y, 3aJIOMJIIOIOTHCS ITif
yac mepexoay 3 MOBITPA Yy CKJIO 1 JaJji mpAMYIOTh B iHIIIOMY Ha-
IPAMKY, IO 3aJIeXKUTh Big GopMu JIiH3U.

SKImIo micasa 3aJIOMJIEHHA IIPO-
MeHi 30upaThcA B OOHIN TOUITi,
TaKa JIiH3a Mae Ha3By 30upanvHa.
AKimo micaa JiH3M IIPOMEHiI pPo3Xo-
IATHCA, TO Iie PO3Cil06anbHa JIIH3A
(man. 54).

3o00paskeHHs mIpeaMeTra, AKe MU
MOKEMO OTPHMAaTH 3a JOIOMOTOIO
JiH3, 3aJeXHTh BiJ BizcTaHi MixK
Jiasoo i mpeamerom. Tax, 30u-
pajibHa JIiH3a MOXKe JaBaTu 30iJb-
IIIeHe i 3MeHIeHe 300pakeHHA. Po3-
ciroBaJbHa — TiJbBKM 3MeEHIIIEHE.
Taxky BJIacTUBICTH JIiH3 BUKOPUCTO-
BYIOTh y pisHUX npuiazax (TabJ. 3).

®

Man. 54. A. 3bunpanbHa niH3a.
B. PosacitoBanbHa niH3a

Tabauuys 3. BUKopucTaHHA 300paskeHb y MpUIIagax

Nixza 306paxeHHs [e BUKOPUCTOBYIOTb
36inbLweHe MpoekuiHa TexHika, nyna, oKynspu
36upanbHa
3MmeHLweHe doTtoanapar
PoscitoBanbHa 3MeHLWweHe Okynsapwm
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Koam Ha 30upasibHy JiH3Y HaJae COHAYHE IIPOMiHHS, BOHA
30upae He TiJIBKUW CBiTJIO, aje i Temao. ToOTO AKIMO cOpaMYy-
BaTH TaKy JIIH3y Ha CyXy TpaBy, TO MOJKHA ii 3amajinTH.

Mam’amatime! 3aB:Kau OyabTe 00epesKHi mig uac IMoBOMKeHH A
3 Boruem!

Mogeaioemo B mapi 30iJbIIyBaJbHY JiH3Y.

Bam 3HamoOuThCA: KpyrJia, 3 TJIAJeHbKOTO CKJa OaHKa i3 uu-
CTOI0 BOJIOIO, ITIapKaH, HaMaJIbOBAHUU HA apKYIIi mamepy.

Ilopsagox BUKOHAHHS POOOTH:

1. IlocraBTe 3a 0aHKOIO apKyIl I1amepy 3 HaMaJIbOBAHUM
mapKaHoOM.

2. IloguBiThCs Ha mapkaH yepes OaHKY.

3. IlopiBHANTe 3 mapKaHOM, AKHNiI He IIOTPanIuB y OaHKY.

4. 3HAUAITL V OiAPYYHUKY TEKCT 3 ApiOHimmMu Jritepamu.
BukopucraiiTte Mozeab 30iJbIITYBAaJIbHOI JIiH3M, MO0 ¥OTO IIPO-
YUTATH.

BukonaBmiz mociaim, Tm mobaumB/-ja, 1Mo OaHKa 3 BOJOIO
30ismbIInIa 300paskeHHs Ha apKyINi 3a PaxyHOK 3aJJOMJIEHHS
CBiTJIOBUX ITPOMEHIB Uepes CKJO i BOAY.

YoMy B COHAYHMW NITHIN OeHb He
MOXHa nonveaTu KBiTU B cagy?

LiikaBo. Mepwum coToanapatom BBa-
XalTb Kamepy-o06Cckypy (3 NaTUHCBLKOI — «Ka-
Mepa TeMmHa») (man. 55). Lle cBitnoHenpo-
HWKHa KopobKa 3 HEBENMMKMM OTBOPOM Y CTiHLi
Ta ekpaHoM (MaToBe Cckfo abo Kamnbka) Ha
npotunexHomMmy 6oui. 3ragyBaB Npo L Ka-
mMepy we Apictotenb 6nuabko 350 poky go
H. e. MNeplwunit TOYHUI onuc 3HaaeHo y npa- Man. 55.
usix JleoHapgo ga BiHui. Kamepa-obckypa

BuroroBisemMo B rpyii Kamepy-o0CKypy.

Bam 3HamoOuThHCA: KBaagpaTHA KOPoOKa 0e3 KPUIIKM, KapPTOH-
Ha TpyOKa, 30ijbITyBajbHEe CKJO (JIyma), apKyIl KaJbKH, HO-
JKUITL, KJeHKa cTpiuka, yopHa (papba mad MaalOBaHHS, IIE€H-
3JIUK.

ITopsagox BUKOHAHHS POOOTH:
1. Posdap0byiiTe KOPOOKY B YOPHUI KOJIIp.
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2. HoxxkunmsaMuy B OHI KOpPOOKHM 3po0iTh KPYIJIME OTBip, Y
SAKOMY TPYyOKa Mae€ JIeTKO pyXaTucs BIepen-Hasal.

3. IlomicriTh y 11€#t OTBip TPYOKY, 1100 YacTHHA BUCTyHAaJAa.

4. Bigkputuit 6iK KOpoOKU 3aKJeliTe KaJIbKOIO.

5. Ha Bigxkpuriii yacTuHi TpyOKHM 3aKpimiTh 3a JOIIOMOTOIO
KJIHIKOI cTpiuKM 30iJIbITyBaIbHEe CKJIO.

6. CopamyliTe KOPOOKY JIiH30I0 Ha m0OOpe OCBiTJIEHWI Ipe-
MeT, a KaJbKOI0 — O OUel.

7. Pyxaiouu TpyOKy, B MOKeTe 3pOOUTU 300parKeHHsI YiTKi-
muM. OOUIITTE, IO CIIOCTEpiracTe.

Yu mo:kHA CKasaTH, IO Ie mificHo (poToarapar, 3po0JJeHui
cBOiMU pykaMm?

Ax «mparmroe» Hame oxko. Tw BiKe 3HAENI, IO HABKOJUIIHI
npegMeTn MH 0aumMO 3aBAAKU TOMY, IO BOHM BigOMBaIOTh
CBiTJIO, AKe HA HUX majgae. Bigduri mpomeHi moTpamaAlTb y
Hamti oui. IIlo BigOyBaeThca mani? Bussiserbes, HaIr odi Ta-
KO MICTATH JIiH3U 1 IpaIpoioTh AK (poToamapar.

Posrnsaup manioHOK 56 i mpura-

maii OymoBy ora. Pozieka — 1po- Paiigyxka
3opa porosa OO0OOJIOHKAa, IO [i€ _
AK 30upanbHa JIiH3a i1 3abe3meuye 3iH1uA
75 % 3maTHOCTI OKa 3aJI0MJIOBATU
cBitno. Kpuwmanux — 30upaJjbHa CiTkiBka \
JiH3a, fAKa 3aBIAKMN MPUKpIiIe- / K

.. s . puyTanuk
HUM OO0 Hei M’si3aM MO’Ke 3MiHIO- \POFiBKa
BaTHU CBOIO KpPUBU3HY. Paildyxicka
(paiimy:xkHa OOOJIOHKA) Ma€ B Pis- Man. 56. BynoBsa oka

HUX JIIOJel pisHe 3a0apBJeHHS. 3i-
HUys — KPYTJIUUA OTBip, AKUHA 3BYXKYETHCA B pasi 30ibIIeHHA
OCBITJIEHOCTI ¥ PpO3HIMPIOETHCSI B pasi i1 ocaabiaenus. Cim-
KiéKa — CBITJIOUYTJIMBA IIOBEPXHS OYHOIO JHA.

Posrigup maaionok 57. Bigburi Big mpeamera cBiTJIOBI IIpo-
MeHi MOTPaNJIAIOThL Ha POTiBKY i KPUIITAJIUK, TOOTO JIiH3Y Ha-
IITOTO OKa, 3aJoMJIIOITheA. Ilani 1i mpomeHi 30uparoThbcA Ha

Man. 57. Ak dbopmyeTbca 306paxeHHs B oui
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CiTKiBIIi, /e 3a JOIIOMOT'OI0 UYTJIMBUX PEIeINTOPiB IepeTBOPIO-
IOThCA Ha eJeKTpuuHi iMmmnyabcu. Ili iMmoysibecu 30poBUM HEPBOM
mepenalmThCsI B HAIl MO3OK, Je i (opMyeTbcsi 300pasKeHHS.
SIKIM0 Ha AKOMYCH i3 MUX eTamiB MU MaeMo IIpobJjemMy — 3ip 1o-
ripmryerbed. LiTKOM JIOTiUHO: IITO Kpallle OCBITJIEHUN IIPEeIMeT,
Ha SKUU MU JUBUMOCH, TO Kpallle 300pa’keHHSA MU OTPUMYEMO.

' MoawmBiTbes Bineo «Ak 6ayats TBApUHNU?». 3ip sikoi TRapuun  [BI5Hi[E]
' Bac BpasuB Hanbinbwe? O6rpyHTYyTE CBIA BUOIp.
https://cutt.ly/gXnuDXE [w]h?

_ Kopomko npo zonoBHe

OCHOBHOI0O YaCTHMHOIO OITHUYHUX IIPUJIAJLIB € JiH3a.

JIinsa — 1e mposope Tijo, AKe 3JaTHe 3aJIOMJIIOBATH IIPOMe-
Hi. ¥ pIBHMX HOPHUCTPOSAX BOHA MOKe 30ijbIryBaTu abo
3MEHIITYBaTH 300pa’KeHHA.

e JltogchKe OKO TaKOMK € ONTHUUYHUM IIPUJIAIOM, Y AKOMY 30-
OpasKeHHsI (DOPMYETHCA 3a JOIOMOrOI0 JIiH3 (KPUINTAJIUK,
poriBka).

~~ TMepeBipsemo cede

1. Ay ponb BigirpatTb NiH3M B ONTUYHMX Npunagax?

2. Ak MoxHa 3pobuTK NiH3y B JOMALLHIX ymOBax?

3. Ha akun onTnyHMi npunag cxoxe 3a NpUHUMNOM poboTu NOACHLKE OKO,
okpiMm doToanapara?

4. Ak noninwunTn 306paxxeHHa NpeamMeTa, LWo CNpuiMae Halle OKo?

5. OuiHn cBot poboTy Ha ypoui, 3akiH4M peyeHHs: Cbo200Hi Ha ypoui
A ompumae/-na...; 5 Haeyuecs/-nacb..., 5 He 3mie/He 3moena..., MeHe
3dusysaro...

[omalwHin ekcnepumeHt «Pobumo mogenb okay. Ckopuc- i,EI
TanTechb iHCTpyKuieto 3a QR-kogom. https://cutt.ly/d5hCJdcs i

§17. HOMY KOMAP MUWNTDb

AK rykHeTbCS, Tak i BiArykHeTbCA.
lNpucnie’s

lNosicHu, K mu po3yMiew rpucsie’s.

I3 yoeo cknadarombcs 6ci mina i pe4osuHu?

Haseu cmaHu pedyosuHu.

lNpuzadali enacmusocmi piduH, 2asie i meepoOux mirl.
SKi opeaHU 4ymms mu 3Haew?




Ax yTBOprO€eThCa 3BYK. MM KMBEMO y CBiTi, HallOBHEHOMY
pisauMu 3ByKamu. Big mrammmHOro CIiBy I0 I'ypKOTY 3eMJie-
TPyCy; BiJi TUXOTO ITyMy KiMHAQTHOTO BEHTUJATOPA [0 I'YYHOTO
3BYKY PaKeTH, IO CTapTye. 3BYKU B HABKOJIUIIHHBOMY CeEpPeJo-
BHUIIIi TOIIOMAaralTh HaM YHUKHYTH HeOe3IleKu, 3BYKHU JiKYIOTh,
r'y4Hi 3ByKHu — mkogaThb HaMm. IIlo k Take 3ByK? K BiH yTBO-
poersesa? Kyau mommpoeTsesa?

II106 3po3ymiTu, IK YTBOPIOETHCA 3BYK, IPOBEAEMO JOCJIIiIN.

Buxkonaiire mocuain KoauBamHA JdiHiAKM.

BisbMiTb 0OBry mertaneBy 4M nnacTMacoBy JiHiMKy. [loknagitb Ha kpan
ctona. OguH KiHeub NiHINKKM NPUTUCHITL 40 CcToNna pykot. Ha iHwwun, BinbHWA,
KiHeLb HaTUCHITb i BianycTiTb. CnocTepiranTe, Wo BiabyBaeTbCS.

BinpHU KiHenp JiHIWKMN, KOJINBAIOUNCh, YTBOPIOE 3BYKMU.

T'osocoBi 3B’A3KM pyXaloThCs, TOUHIiIlle, KOJMBAIOTHCI, i B
pe3yJIbTaTi — YTBOPIOETHCA 3BYK.

Posrisap manoHok 58. Ilo 06’exHye 300paskeHi mmpeamMeTu
i Tima? BoHu yTBOPHIOIOTH pPisHi 3ByKU. AJjle B HUX € CIIiJIbHE.
Tismo abo Oro YacTMHU KOJUBAIOTHCA i 3MYIIYIOTH KOJIUBATHCS
MOJIEKYJIU IOBiTpsa Oinmsa cebe. Ili mapu MoJeKyJ mepenaioTb
KOJIMBAHHS HAaCTYyOHUM 1 Tak gaji. Tak KOJUMBAHHS MOJIEKYJI
IIOBiTPA MEepPeTBOPIOIOTHCA Ha XBUJIO, IKa MOINNPIOETHLCA B IIO-
BiTpi y BCiX HampAMKAaX 1 JOXOAUTH O HAIIOTO OpraHa CJyXy.

) 2 © OO

Man. 58. 1. litapa Ta ckpunka. 2. bapa6aH. 3. [J3BiHOK.
4. ITroguHa, wo cnisae. 5. KonoHkK 3 gnHamikom

3BYK YTBOPIOETHCA HABKOJIO TiJI, AKi KOJIMBAIOTHCA.

36YyK — Ile KOJIMBAaHHA YaCTUHOK CEpPeIOBUINA, Y AKOMY BiH
TIOIIUPIOETHECA Y BUIVIAAL XBUJIb i COPUMMAETLCA CJIYXOM.
Tinma, 1110 KOIMBAIOTHCA U MOPOAMKYIOTH 3BYKOBY XBUJIIO, AKY MU
MOKeMO UyTH, Has3WBalOTh dixcepenamu 36YKy.

Opranm uyTTs, IPUCTPOI, AKi BJIOBJIOIOTH I[i 3BYKOBi XBM.JIi,
Ha3WBaIOTh npuiimaiamu 36YKy.

e Haesedu nipuknad dxepen i nputimayie 38yKy.
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JlrommHa MoXKe UyTH 3BYKM, CTBOPEHI MAKepejiaMu, IO 3MIiii-
cuiooTh Bim 20 mo 20 000 KosmmBaHb 3a CeKyHAY. € 3BYyKU, AKUX
aoauHa He uye. e Kou m:xepesio 3ByKOBOI XBUJIL 31iMiICHIOE I10-
Hax 20 000 kxonuBaHb 3a CEeKyHAY — BUHUKAE YJlbmpa3eyk,
menre Hixk 20 KolmBaHb 3a CEKYHAY — iHQPA3BYK.

SIKIo miKepesioM 3BYKY € TBapuHM, JIOAWHA, TPUPOIHI
SABUINA, — TaKi MiKepejla HAa3WUBAOTh NPUPOOHUMU. SIKIIO0 MU
yyeMO 3BYK BiJ JKepeJs, sSSKi cTBOpumJa JIIOAMHA, 1X HAa3MBAIOTh
wmyyHumu. HaBenu mpukanu.

LikaBo. HanryyHiwmin npupogHuii 3ByK BUHMKAaE NiJ 4Yac BUBEPKEHHS
BynkaHa. ¥ 1600 poui y lMiBaeHHin Amepuui BUOYXHYB BynkaH YanHanyTiHa,
BNOyx Oyno 4ytn Ha Bigctani 1000 km.

Ywu Bci 3ByKHM omHaKoBi. Y1 MOMKeNT TH BiApidHUTU 3BYK KO-
Mapa BiJl 3BYKY JoKMeJsd, Y0JIOBiUuMi i sKiHoumii romocu? 3 ypo-
KiB MHCTeITBa TH 3HAEII, IO 3BYK MOXKe OyTHM THUXHUK i roJjo-
CHHM, YOJIOBiUMI T'0JIOC BBAYKAIOTh HU3BKUM, *KiIHOUHM — BUCO-
KuM. 3BYK Ma€ CBOI XapaKTepucTuKm (Maj. 59).

° ( XAPAKTEPUCTUKW 3BYKY h o

.
MNYYHICTb TOH WBWMAOKICTb NOWNPEHHA
lfonocHo Tuxo Bucoknin Husbkun 3anexuTb BiA

rycTMHU cepegosuLla
Man. 59. XapakTepuUcTukn 3BYKY

sKugBi icrotu nmo-pisHomy cupuiimaioTs 3ByK. Ilikaso, 1m1o Bci
xpebeTHI TBapuHM MaloTh ciayX. € TBapuHHU, y AKUX HeMae ByX
1 BOHU cupuiiMaloTh 3BYKHU BCiM Tijiom. [lesAKi TBapuHU CIpUii-
MaloTh 3BYKM, AKX He Uy€ JIOAWHA, TOMY BOHUM 3JaTHi peary-
BaTU Ha IIIyM paHiIlle, Hi)K JIIOAWHA.

LiikaBo. Y 390 poui 40 H. e. rycu BpsTyBanu Pum. Bopor Hamarascs
3axonuUTK MICTO BHOYI. BTOMneHi BOIHM-pMMnsiHM 3acHynu. | konu Bopor nigi-
OpaBcs 4O BEPXHbOI YAaCTMHM MiCTa, Fycu, MOYYBLUM MOro HabnuXeHHs, 3a-
renrotanu i 3anneckanu kpunamu. BoHn pos3byounu cnnavymx puMnsH, i Hid-
HUI Hanag 6yno BigduTo.

MosacHITb, SK rycsam BAanocs nodyTn HabnuxeHHs Bopora padiwe 3a
BapToBux. CnpobynTe aaTu BiANOBIAb HA 3anuTaHHs: YoMy cobak BBa-
XalTb rapHUMUN OXOPOHLSAMU?




PosrnaHete mantoHok 60. [isHanTecb, ik cnpunMaloTb 3BYKM 300pa-
XeHi TBapuHW.

@ @) ©

Man. 60. 1. KoHuk 3enenun. 2. 3miqa. 3. Puba

Arx mouytm TUXi 3ByKHM. ByBawTh BUIIAAKU, KOJU IKEPEO
3BYKY B3aHAATO THUXE, PO3CIiI0ETHLCA B Pis3Hi 0O0KM, i MM X0ouemo
3po0UTH HOro roJIOCHIimMM. AJie He 3aBKAM Ile MOMKJINBO. K
«3ibpaTu» po3CigHiI 3BYKOBI XBUJi I THUM CcaMUM IiACUJINTH
3BYK, III00 Kpaire 0yjao uyTu?

IIpoBeniTy y mapi mociig Ak migcuauTu 3BYK.

Bam 3HamoOuThea: apkyin mamepy posmipom 70 x 50 cm,
KJeMKa cTpiuKka, cMapT(oH 3 MY3UKOIO.

Ilopsamox BUKOHaAHHS POOOTH:

1. SropHiTh apKyII y BUIJIAA1I KOHYca (JifiKkomogioHOoI (hopmu)
1 3aKkpimiTh Kpal KJIENKOI0 CTPiUuKOIO.

2. YBIMKHITH, My3UKYy Ha IIPUCTPOI, ajie JieAb YyTHO.

3. By3bKy YacTuHY 3TOpPHYTOT'O apKyIla IIiJHEecCiTh J0 Byxa,
a IIUPOKY — N0 IIPUCTPOIO, 3 AKOTO JYyHAe My3UKa.

4. IlopiBHANTE I'yUHICTh 3ByUYaHHS 0 i MicJId BUKOPUCTAHHSA
3TOPHYTOrO apKymia.

ExcnepumeHT ImoOKasaB, IO cJia0-
KU 3BYK MOKHA 3POOUTH I'yUHIITIM
3a JIOIIOMOTOI0 3TOPHYTOT'O apKyIIa.
et npUHIIUI IMTUPOKO BUKOPUCTOBY-
IOTh y MeOuliuHi, TexHimi. Po3ciani
cJabKi 3ByKH BijJ poOOTH HaAIIIMX BHY-
TPiIIHIX OpraHiB MOKHa «3i0paTu» i
cupsMyBaTH B IIOTpiOHOMY Ha-
npaMKy. Hanpukjaam, 3a JTOIIOMOTOO
MeIWYHOTO IIPUCTPOI0 CTETOCKOoIa

(maj. 61).

Man. 61. CteTtockon

HaBegiTb npuknagu, gk 3ByK MOXe BMMBaATW Ha 300pOB's i 6Gesneky
noaen.




_ Kopomko npo 2on0BHe

3BYK — IIe KOJIMBaHHA YaCTUHOK CEPEJOBUINA, V IKOMY BiH
MONINPIOETHCA YV BUIVISAJL XBUJb 1 CIPUMMAETHCA CIYXOM.
3BYK XapaKTepu3yeThCs I'YUHICTIO, BUCOTOIO TOHY i IIIBUI-
KICTI0O MOMIMPEHHSA 3BYKOBUX XBUJb.

€ 3ByKH, AKUX JIIOAWHA HE YYE, IIe YJIBTPa3BYK Ta iH(pasBYK.

~~ TMepeBipsgemo cede

. Uwu BCi Tina, WO KONMBAKTLCA, € Q)Xepenamu 3ByKy?

. Oan Bignosigb Ha npobnemy ypoky «HomMy NULLUTL KOMap».

. Ynm Bigpi3HAETBHCA YONOBIYMI rOMOC Bif XXiIHOYOro?

. Ak MOXHa «3ibpaTu» po3CisiHi 3BYKU?

. Mopinuca BpaxeHHAMU Bif YPOKY, 3aKiH4M pedeHHs: Ha ypoui meHe
Haubinbwe 30usyesarno...; HegnegsHeHo cebe no4vysas/-na, Konu...; Meri yeu

ypokK das...
[ *pks [m]
[omaluHin ekcnepuMeHT «3BYyK — Lie xBunsi». O3HanomTtecs
3a QR-kogom 3 iHcTpyKuieto. https://cutt.ly/e5ShC4Uk =]
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§18. YN MOXYTb AEPEBA PO3MOBASATU

Y nici Ha 3eneHin rinui
Hibu rpaB xTocb Ha coninui.
MiginwoB nobnmxye A

| nobaums...
3azadka
e Posezadali 3azadky.
e [llJo make 38yk? Hasedu npuknadu Oxxeperl 38yKy.
e Haseu xapakmepucmuKku 38yKy.
e SIKi KonueaHHs1 38yK080I xeursi 30amHa d4ymu froduHa?
[ °

Yy ogHAKOBO IONIMPIOETHCA 3BYK y Boai Ta moBiTpi. Jlio-
IUHA 3JaTHA YYTH 3BYKHU 3aBAAKHU OpraHaM CJyXy. 3BYKU B
cepenoBUIIli, IO HAC OTOUYye, HaA3BuuaiiHo pisHoMmaHiTHi. Ilifg
BILJIMBOM BiTpPY JMCTKHU Ha JepeBaxX IIOYMHAIOTH KOJUBATUCHA, a
OTJKe, TaKOXK € JKepejlaMU 3BYKY, AKUU MOMIUPIOETHCS Uepes
moBiTpA. fIK IpoBOAATH 3BYKH iHII cepemoBuIa?

IIpoBenitey mocainx IlommumpeHHA 3BYKY B Pi3HHX cepemo-
BHIIAX.

BaMm 3HamoOMTHCA: TPU-UOTUPU IIOJieTUJIEHOBUX IMaKeTH, IIi-
CcOK (MOKHA 3aMiHUTHU IIYKPOM, OOPOITHOM), BOJa, MOHETA.



Ilopsamox BUKOHAHHS POOOTH:

1. Ilepmuit makeT HAIOBHITHP HANOJOBUHY HicKoM. Bumyc-
TiTh 3 HBOTO MOBiTPsA, IO 3AJUIINIOCH, i MIITHO 3aB’AXKiTh.

2. Ilepexkonaiirecs, 110 APYruil makeT I[iJanii, a Kpamie — Bi-
3bMiTh ABa. HamoBHITH, makeT Bomo0. BunycTiTh 3ajiumnikm mo-
BiTpa ¥ MiITHO 3aB’AXKiTh.

3. Tperiit makeTr HagyiTe, TOOTO 3aNOBHITH MOBiTpAM. MimHo
3aB’ AXKITB.

4. IlokygagiTh yci makeTu Ha CTiJI Ha MaKCUMAJIbHIN BigcTraHi
OIUH BiJ OJHOTO.

5. IlocTyKyoun THXEHHBKO MOHETOI0 IO CTOJY, IiJZHeciThb
BYXO TIO Uep3i J0 KOKHOIO ITaKeTa.

6. IlpucayxaiiTecs, AK 3BYK JIVHAE Uepe3d KOKHUU IIaKeT.

7. 3pobiTh BUCHOBKU, IIOPiBHABIIMN TPU 3BYKU.

Tu BHIEBHUBCA/-JacCh, IO Yepel3 MEPHINU ITaKeT 3 IIICKOM
3BYK Bifi MoHeTH OyJIO UyTH HaWKpalle, a depes IIaKeT 3 IOBi-
TpAM — Hawmciaabmie. Ilociig meMoHCTpye, IO 3BYK cIIpuiiMa-
€ThCsA HeonHAKOBO. llommupeHHs 3BYKY 3aJIeKUTh BiJl cepejo-
BUIITA, Yepes AKe Ieli 3BYK IPOXOAUTh. 3BYK MepPedacThCsa, KOJIU
YACTUHKM CePeJOBUIIA KOJUBAIOTHLCSI i 3MYMIIYIOTh KOJIUBATUCH
cycigui vactmHKu. Tomy, 1o Oigm:Kue mepedyBaTHMYTh Yac-
TUHKHU OfHAa OiJIsg OZHOI, TO Kpallle HOIINPIOBATUMEThECSI 3BYK Yy
IIbOMY CEpPEeNOBUIIi. 3BYK He MOXKe IONIMpIoBaTHUCH 0e3 dacTu-
HOK, ITI0 KOJIMBAIOTHCA, a OT:Ke, i 0e3 cepeqoBuUIIa.

3BYK XapaKTepu3yeThCA IIBUAKICTIO, 3 AKOI MOIINPIOETHCS
3BYKOBa XBUJISI B CEPEIOBUIIII.

C' Ha mBupakicTh HDOMIMPEHHs 3BYKY BIJIMBAE TeMIepaTrypa
cepeloBUINa, MOro rycTuHa. y TeNJIOMY MOBITPi 3BYK IIO-
IINPIOETHCS Kpalrme. I 1o OijbIlla IycTHMHa cepegoBHINAa, TO
IIBUAIIE IMOIIUPIOETHCA 3BYK.

[IBuaKicTh mOIMMPEHHS 3BYKY B IIOBiTPi mopiBHIOEe 340 M/c.
Tak, 3HaIOUM Yac IPOXOIKEeHHA 3BYKOBOI XBUJIi, MOKHA BU3HA-
YUTHU BifICTaHb 0 AKepeJia 3BYKY.

LiikaBo. SAKLIO 3BYK MOLUMPIOETLCS B MOBITPI 3i WBUAKICTIO, GiNlbLUOK HiX
340 m/c, yTBOpOETECA Haa3BykoBa xBuns. MNepwnm gxxepenomMm Hag3BYKOBOI
XBUIi BBaXatoTb 6aTir. XapakTepHe KnauaHHs nicna nomaxy 6aTtorom 3ymos-
NeHe TUM, LLO MOro KiHYMK pyXaeTbCs 3i WBMAKICTIO, Oinbwoto Hix 340 m/c.
['Y4HWIA 3BYK, CXOXWUIA HA BMOYX, MOXXHa MOYYTWU, KONW NETUTb NiTak 3 Haa3BYy-
KOBOIO LUBUIKICTHO.

o—




AK MoOKkHA BUKOPHMCTOBYBATH BiZOMBaHHA 3BYKY. 3BYKOBI
XBWJIi, K 1 CBiTJIOBi, MOIMUPIOIOTHCA IpAMOJaiHitiHO. Koau 3By-
KOBa XBWJIA MOTPAIJISIE Ha IEPEIIKOAY, BOHA BigOMBa€TLCSI Yy
3BOPOTHOMY HANPAMKY 1 MOKe HOTpPalUTHU A0 HANIUX ByX. Tak
YTBOPIOETHCA BiJIyHHA.

O3upHITbCA HABKPYrK | 3BEPHITb yBary, sik po3CcTaBfiEHi NapTu y Ballii
KnacHin kimHaTi. Yomy napTn po3milleHi came Ttak? lNMomipkyiTte i cka-

XiTb, K NOTPIGHO MOCagMTK YYHIB | ydeHuLb, Wo6 BOHM Kpale vynu ogHe
OJHOroO.

dABuire BiAJYHHA BUKOPUCTO-
BYIOTH Yy MeIUWIIUHi. 3a I0II0OMO-
rol0 yJbTPA3BYKOBOT'O CKAHYBaHHS
(Y3l — yJiabTpa3ByKOBa mgiarHoc-
THKA) MOKHA MOCJiAUTH BHYTPIIII-
Hi opranu Jroacbkoro tijga. Kictkm,
M’sI3W, JKUP II0-pisHOMY BimbuBa-
I0Th 3BYKOBi xBmri. Komm’toTep me-

Man. 62. 306paxeHHs PeTBOPIOE BimOUTI 3BYKHU 1 CTBOPIOE

BHYTPILLHIX OpraHis 300pasKeHHs MOTPiGHOrO opraHa
3a gonomorot Y3[] (Mas. 62).

IMikaBuM i KOPHCHUM € BUKOPHCTAHHS BifmOMBaHHSA 3BYKO-
BUX XBUJb Y IIPUCTPOI, AKUN Ma€e Ha3By exosokamop (maj. 63).
Ile#t mpunan gae 3MOTy BUABUTU 1 BU3HAUUTHU Miclle3HaXO-

IJKeHHA IIPeIMEeTIiB 3a JOIIOMOTOIO
yJAbTPa3ByKy. BiH gomomarae B J0-
CIiI)KEeHHI TBAPMHHOTO IIiABOJHOTO
CBiTYy, MOPCBKOTO Ta OKeaHiYHOIo
THA.

3aBAAKU ABUINY BiAJYHHA TakKi
TBapUHU, AK KayKaHu i meabdiHu,
MOXKYTb OpPi€HTYBaTUCA B IIPOCTOPI,
KOJIM BUANMICTL oOMeskeHa abo B3a-
raJui miuvoro He BumgHo. Kasxan Bumae

Man. 63. Exonokatop VABTPa3BYK Yepe3 CIeliaJbHuM Op-

rad. YJbTPa3BYKOBiI XBUJi BigOuBa-
IOThCA HaBiThL APiOHMMM KoMmMaxamu. BigOmTi Big mepemixomu
3BYKOBi XBWJIi BJIOBJIOIOTH ByXa, i TaKUM UMHOM KaKaH 31aT-
HUH Opi€eHTyBaTHUCA B TeMPABiI i1 HaBiTh moJsmoBaTu. Heabdinu
TaKOK BU3HAYAIOTH 00’€KTH Y BOJI 3a JOIIOMOT'0OIO VJILTPa3BYKY.
Bouu 3maTHi uyTH 3ByKH i BOIOIO A0 25 KM. 3BYKOBi cUTHAJIU
BUKOPUCTOBYIOTH IJA KOMYHiKaIlii Misk coboro.
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Ax uye 3Byk moguHa. Tu @
3HAEII, 3 AKUX YaCTUH CKJaja- @\‘ ? '/
€ThCs OPraH CJYXY JIOAUHU (MaJ.

64). 3’sicyeMo, fAK MH YyeMO

3BYKM, IO JYHAIOTh HaABKPYTU. \@
3BYK BiJ miKepejia uepe3 cepemno- @/

BUIIlE, YV AKOMY KOJUBAIOTHCA

YACTUHKHU IIOBITPA, IMOTPANJIAE Y

ByImHy pakoBuny (1). Ilami uepes Man. 64. bynosa Byxa
cayxoBuii mpoxiza (2) KoamBaHHA

3BYKOBO1 XBUJIi 3MYIIYVIOTh KOJHBATHCA O0apabaHHy IIEPeTHUHKY
(3). I1i kommBaHHSA mepenalThbCA CAYXOBUM KicToukam (4), AKi,
Yy CBOIO 4Uepry, mepeqamTh KOJUBAHHA UyTJUBiNA MeMOpaHi, 1110
posTraroBaHa B 3aBUTII (5). CayxoBi HepBu (6) mepeTBOPIOIOTH
3BYKOBI KOJIMBaHHS HA HEPBOBi iIMNyJbCH, IKi HAAXOIATh Y MO-
30K JJIs PO3IIi3HABaHHI.

Yu moske Oyt 3BYK MKimauBuM. 3aHAATO OaraTto 3BYKiB,
PiBHUX 3a I'y4HiICTIO, IKi 3aBasKaioTh TOOI cnpmiiMaTyu MOTPiOHI
3BYKHU, IEPETBOPIOIOTLCA Ha IMTyM. A AKIIO el IIyM IIe i ryd-
HUP — IIe B3araji HeraTWBHO BILJIMBA€ Ha OpPraHisM JIIOJUHMN.
TpusBajse nmepedbyBaHHA B HaBYNIHMKAaX, 'ydHa My3uKa, pobora
aBTOTPAHCIOPTY, OyAiBeJbHOI I PEMOHTHOI TEeXHiKM MOMKYTb
IIPU3BECTH OO0 APAaTiBJIMBOCTi, MOTiPHIEHHS CAMOMIOYYTTS, ITifI-
BUINIEHHA HEPBOBOCTi, 3HMKEHHSA ITPOAYKTHUBHOCTL mparri.

IIym mKigauBuii He Jullle AJA JIOAUHN. BeTanoBiieHo, IO
POCJIUHM IIiJ BOJWBOM INYMYy IIOBiJbHiIIIE POCTYTh, ¥ HHAX CIIO-
crepiraloTh HaaMipHe (HaBiTh MMOBHE, IO NPU3BOAUTL OO0 3aru-
0es1i) BUAiJIEHHA BOJIOTM Uepes JIMCTKU, MOJYKJIMWBI IMOPYIIIEHHS
KJiTnH. 'MHYTH JIUCTKM I KBITKM POCJNH, AKi 3pocTaloTh 0ijs
I'YyYHOMOBIIiB. AHaJIOTiyHO Aie mIym Ha TBapuH. Bix mymy pe-
AKTHUBHOTO JiTaKa 'MHYTh JUUYMHKMN OIKijJ, caMi BOHU BTpaua-
IOTh 3JAaTHICTH OPi€HTyBaTUCSA, y NTAIIMHUX THi3Zax TpicKa-
€ThCs IIKapaJyna sgenb. Big mymMy 3HMKYIOThCS HAaJZ0l B KOPiB,
IIPUPICT Macu CBUHEI, HeCydicTh Kypeii. XBOPOOJIUBO IIEpPEHO-
CATH IITyM pubM, 0COOJMBO y IIePios HepecTy.

3aBxagn OOTPMMYMTECh TULII B rPOMAaACbKUX MiCUAX, MPUMILLEHHSX
XuTnoBux 6yauHkie, TpaHcnopTi. MNepebyBatoun Ha npupoai, nam'atTanTe,
O 3aHaaTo ryvyHa Myauka HeraTUBHO BMMMBAE Ha POCIAWHHUM i TBAPUHHUN
CBIT.

PiBens mymy BumipioioTs wymomipamu. OQUHUNEI0 BUMi-
poBaHHA T'yuHOCTi € memuOen. HasBana Ha yecTh aMepHUKaH-
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CcbKoro BueHOro Ajexkcaugepa Beia, sKuii BUHAHIIOB TeJaedOH
i cnyxoBuit amapar.

-' Po3rnaHb 3a QR-kogom wkany piBHSA Wymy, cTBopeHoro — [E]&=i[s]
pisHMMYK mkepenamu. KopucTyloumnCh LWKasot piBHA WyMy, |
po3pobun pekomeHaaLii, JOTPUMaHHSA AKUX 3MEHWNTb HeratueHun  [m]be
BnnuB wymy. https://cutt.ly/e7H7ATd

Mam’amaume! Boaposuii mopir mymy — 140 1B, 3a 120 1B
3’ABIAEThCA 0ib, AKUI CTA€ HECTEPIIHUM.

3BYKOBi KOJMBAHHA MOKHA IMIE€PETBOPUTU Ha KOJMBAHHS
€JIGKTPUYHOT'O CTPYMYy 3a Jomomoroio MikpodoHa. Takuii mepe-
TBOPEHUI 3BYK MOJKHAa 3almMcyBaTH Ha pidHi Hocii, 3MiHIOBaTH,
HaKJazaTu. Y 3BYKOBHUX CTYJiAX CIeIiajJicTy 3alIucyioTh i 00-
pobisaioTh micHi BukoHaBHiB. 11006 iM He 3aBakKayii 30BHINTHI
OIyMH 1 BiAJYHHSA, 3a0HCYIOTh B 130JbOBaHill BiJl 3BYKiB KiM-
HaTi, CTiHM AKOi 3po0JIeHi 3 MaTepiay, IO He IPOIYyCKae 3BYK
330BHi Ta NOTJIMHAE BCEpPeAUHi.

_ Kopomko npo zonoBHe

e IIIBUAKiCTE MONMIMPEHHSA 3BYKY 3aJI€KUTh BiJ I'yCTUHU Cce-
penoBuilia, TeMIiepaTypu.

e 3BYKOBi XBHJII B CepPEIOBUII HOIINPIOIOTHCA HIPAMOJIi-
HiliHO i 3maTHi BigOwBaTHCA I IIOTVIMHATHUCSI.

e BigOuBanusa 3ByKYy BUKOPHUCTOBYIOTh Y MEOUITMHI, TeXHIIIi,
y IOCJIiI?)KeHHI MOpPiB Ta OKeaHiB.

e ['yvuHuii 3ByYK HeraTHMBHO BILJINBA€ Ha OpPraHi3MMU.

~~ TMepeBipgemo cede

. YUnMm 3BYK CXOXWI Ha CBITNO?

. Konu wewnawe nowmnpoeTbCa 3ByK — YHOUI UM BAEHBL?

. Homy fenbdiHv 34aTHi YyTU 3BYKW y BOAI HA BENUKIN BiACTaHI?

. AK Wym MoXe BNANHYTU Ha TBApUH?

. OuiHm cBoto poboTy Ha ypoui, 3akKiHun pedeHHsi: Meni 6yno uikago/
Heuyikago, momy wo...; MeHi 6yro eaxko, Konu...; Ypok 0ag MeHi...

AR WON=

KopucTytoumnch pisHuMn mxepenamm iHdopmadii, po3pobiTb nam’aTky
«SAK 3MEHWNTN LLYM Yy KBapTUPI».




Y3AFAAbHEHHS
AO PO3AIAY 1, PO3AIAY 2 TEMU 1

1. Ykaxu sBuLLa, siki BUB4Yae ismka.

A sBuwa, Wo BigbyBaloTbCA Ha 3emni

B mexaHiyHi, Tennosi, CBITNOBI, 3BYKOBi, €NEeKTPUYHI Ta MarHiTHi
B saki cnoctepiraemo Ha 3emni Ta B HeDi

I Ti, wWo BigOyBalOTLCA Ha 3eMIi Ta B OkeaHax

2. TypucTt nponwos 6000 m 3a 1,5 rog. Akmn wnsx BiH nponge 3a 30 xs,
PyXalunUCh i3 TiIEK CaMOo LUBUAKICTIO?

A 4 xm B 3 kv B 2 kv 5 km

3. Ykaxu, y skomy npunagi BUKOPUCTOBYHOTb TEMNSIOBE PO3LLMPEHHS PigVHM.
A eneKkTpoHHMX Tepesax B MexaHiYHOMY FrOANHHUKY

B pignHHOMYy TepMOMETPI I «pO3yMHOMY» rOOUHHUKY

4. 3a3Hay, YNM NMOSICHETLCHA YTBOPEHHS TiHi.

A BigGuBaHHAM cBiTNa B poscitoBaHHSAM cBiTna

B 3anomneHHsM cBiTna I’ NpAMONiHINHUM NOLWMPEHHSM CBIiTna
5. YKaxun peqoBUHY, B SIKil 3BYK MOLLMPIOETLCA HaWLWIBUALLE.

A nosiTps B ckno B Boga I 3ani3o

6. YcTaHoBM BignoOBIgHICTL MiXX TMnamn npodoecin i npodecisamu, sKi 4o HUX
HanexaTb.

1 ltoguHa — npupoaa A doTorpad
2 JliognHa — TexHika B KOHCTpPYKTOP
3 JlrognHa — noguHa B 300TexHik
4 JTiogmHa — XyaoxHin obpas I enekTpuk
[ ncuxonor

7. lLlecTnknacHuKn NpoBOANNKN SOCIAKEHHA Ha TeMy: «Bnnue TpaHcnopTy
Ha HaBKONMULLHE cepenoBulley. [JonoMoxn iM BU3HaA4YMTK 06’EKT i npegMeT go-
CNigXKeHHS.

8. lMosicHK, siky posnb Bigirpae oTBip y Aeui ritapw.

9. MNMosacHu obugea sisuwa. [1Bi CKNstHKM HaNnoOBHUM BoAok. OQHY CKASHKY
LLiNTbHO HaKpWUIM NOMIETUNEHOBOIO MIIBKOIKO Ta 00B’A3anu ryMoBOK CTPIYKOH.
MoTim 06unAaBiI CKNAHKM NOCTaBUNM Ha GaTapeto onaneHHsA. BpaHui y BigkpuTin
CKISIHUI BOAW CTarno MeHwe. A B iHLWIN CKNAHLUI Ha NAiBLi YTBOPUINCA KpaninHK
BOOM.

10. HaBean npuknagun Toro, WO OAHe i Te caMe TiNo MoXe BogHoYac pyxa-
TUCb | NnepebyBaTn y CTaHi CNOKOH.




TEMA 2. TII3HAEMO PEYOBUHU TA IXHI 3MIHM
§19. WO HAC OTOYYE

Y npupogi Hemae Hidoro 3amsoro!
Asepoec, cepedHbo8iYHUU Mucumerb

Sk mu po3ymiew sucriosnosaHHs Asepoeca?

Lo make ¢piduyHe mino?

I3 yoeo cknadarombcs 6ci mina?

Sk Hasusaromb HalOpPIibHiWYy 4acCmUHKY peqdo8uHU?
SKi cmaHu peqyoguHU mu 3Haew?

SAxi peyoBuHM HABKOJO Hac. ¥Yci (isuuHi Tiza HeXXUBOI U
JKMBOI IPUPOAHU, IIIO0 HAC OTOUYIOTh, CKJIQJAAIOTHCSA 3 PEUYOBUHU.
CBiT peuoBuH HaA3BHUYaiiHO pisHomamiTHmMiI. Huui ix Hagiuy-
oTh moHan 130 MJaH, i HIOPOKY CTBOPIOIOTH Ta BiAKPUBAIOTH
HOBi, HeBioMi paHimie peyoBUHU. BijbIIicTh peUYOBUH CKJIaJa-
€ThCA 3 MOJIEKYJI, & MOJIEKYJU — 3 aTOMiB.

ABumia, mig yac SKUX OJHI PEUOBMHU IIEPETBOPIOIOTHCS Ha
iHIII, HA3MBAIOTL XIMIYHUMU.

ATOMM OZHOTO BUAY Ha3MBAIOTh XiMiuHUM enemenmom. Ha
mouatky 2020-x pokiB y:xe Bimomo 118 ximMiuHMX ejeMeHTiB,
OinpIIiCcTh 3 AKX OEPYTHh yUaCTh ¥ CTBOPEHHI BCiX PeYOBUH MIPU-
ponu. Yci xiMiuHI ejleMeHTH MalOTh CBOIO HA3BY U IO3HAUEHHSA
(mepina JriTepa 1iei Ha3BM JIATUHCHKOIO MOBOIO) (Tabdi. 4).

Tabauus 4. Hassu neaKux XiMiuHHX eJIEMEHTiB

XimiyHun | HasBa naTtuHCbKOIO 3HaveHHs (nepeknag) MNMo3Ha-
enemMeHT MOBOIO YeHHA
FipporeH Hydrogenium Ton, Wo Hapoaxye Boay H
OkcureH Oxygenium Ton, WO HapOAXYE KNCIOTK 0]
Kap6oH Carboneum Town, Wo Hapomxye Byrinns C
HitporeH | Nitrogenium Ton, Wo Hapooxye ceniTpy N

XimMiuHi ejleMeHTH PiKO TPANJIAIOTHCA B IIPUPOAL V BUTIAIL
nooAnHOKUX aromiB. Haiiuacrimnie atomu ogHOT0o a00 pidHMX Xi-
MiUYHIX €JIEMEHTiB CIOJIY4alOThCsS MiK c00010 I 37e0iJbIIIoro
YTBOPIOIOTH MoJieKyau. Mojiekyaa MoKe cKJIaZaTHUCsS He JIHUIIe
3 OTHOT'O, IBOX YM TPHOX aTOMiB, a U JMEeKIJIbKOX THUCAY aTOMiB.



Yci Tina 1 peyoBHMHU HaJIeXKaTh A0 HEXXMBOI 1 KMBOI IIpU-
poau. Yci peduoBUHU, 3 AKUMU MU CTHKAEMOCS B ITOBCSAKIEH-
HOMY *KUTTi I y IPpUPOAi, IOAIJNAIOT, HA ABi Ipylnu: opraHiuui
PEeYoBUHU 1 HeOpPraHiuHi.

A 3 SKHX PeYoBMH CKJIaJAaOThCA opraHisamMu? BussBisgerbes,
HaBiTh y KPUXiTHiIN OaKTepii MicTUThbCA KiJIbKa THUCAY Pi3HUX
pEeYoBUH, a B OPraHi3Mi JIOAWHU YW TBApUHU — He MEHIIe BiJ
MinblioHA.

OcHOBOIO Mali’Ke BCiX IPUPOJAHMX PEUYOBUH, SAKi yTBOPIO-
IOTBCS TiJl Yac PO3BUTKY POCJUH ab0 BHACJIIJOK KUTTENiANb-
HOCT1 TBapWH Ta IHIINX OPTaHI3MiB, € OPZaAHiYHI CNOAYKU.

ITo crJIagy OpraHiyHMX CHOJYK O0OB’SIBKOBO BXOMIATH aATOMU
Kapbony. Oxkpim KapOboHy, B MoJIeKyJlaX OPraHiYHNX PEYOBUH
npucyTHi atomu Iigporeny, Orkcureny, Hitporeny, ®ocdopy,
Cyasdpypy. Barato 3 HuX BifirparmoTh HaA3BUYAMHO BaKJINUBY
POJIb Y KUTTEAIAJIBHOCTL OpraHismis.

BuginsoTs TaKi OCHOBHI KJIacu OPraHiYHNX PEYOBUH: OIAKU,
Hcupu, 6Yyzneeoiu.

(=137 [=]

Mpountante TekcT 3a QR-kogoMm. Ake 3HauyeHHs onga opra- 4 =
Hi3MYy MalOTb PeYOBUHU, NPO SAKi BU AisHanuca? @
https://cutt.ly/KV33snE

SAx yrBOprorTHCA opraHiuHi peyoBumHHU. Ty BiKe 3HAEII, IO
Y POCJUH Tia Ji€f0 COHAYHOI eHeprii BigOyBarwThCA IIEPETBO-
peHHdA, y pe3yJabTaTi AKUX 3 BYIVIEKUCJOTO rady IOBITpA, BOAU
1 HeopraHiYHUX PEUYOBUH 3 I'PYHTY YTBOPIOIOTHCA CKJIALHI opra-
HiUHiI cmnosayku. Take mepeTBOPEHHS Ha3WBAIOTh (OMocuHme-
30M (3 TpeIbKoi «(poTOo» 03HAUAE «CBITJIO», a «CHHTE3» — «3’€I-
HaHHA»).

Ha Bigminy Big pocawnH, TBapuHU i rpubu He 3maTHI 10 POTO-
cuHTe3y. IM moTpi6Ha ixka, y AKiil € rorosi opramiuni pedo-
BUHU. 3aBAAKM CKJIAJIHUM XiMiYHUM IepPeTBOPEHHAM OTPUMAaHIi
3 I’Kelo IOXKMBHI PeYyOBMHU Iepe0yAOBYIOThCA B OpraHisMmi TBa-
PUHU Ha MOro BJAaCHi. ¥Yci TBapHHMU i JIIOAWHA iICHYIOTH 3a paxy-
HOK OPraHiuYHUX PEeYOBUH, IO MICTATHCA B i2Ki, AKY BOHU CIIO-
JKUBAIOTh.

Yu BCi peyoBUHU NMPUPOTHOTO ToxXom:xkeHHsaA. IIpupodni pewo-
6UHU — TIe Ti, 1110 cTBOpeHi npuponor. Cepeln MPUPOAHIX PEUOBUH
€ AK OpraHiuHi, Tak 1 HeOpraHiuHi PeYOBUHU.

Po3rnsHb npuknagn nNpupoaHUX OpraHivyHMX i HEopraHiYHUX cymiwen
peyoBuH (Man. 65). KopucTyrouuch pisHUMKU gxepenamu, HaBseau Lie
Kinbka npuknagis.




MpupoaHi MpupoaHi
opraHiyHi cyMmiwi pe4yoBuH HeopraHiyHi cyMmiwi pe4yoBUH
Hadra Byrinns 30M10TO 3aniso
MpupoaHun ras Topdp Cinb Bopga

Man. 65. MpnpogHi opraHivyHi N HeOpPraHivHi cymilli pe4oBuH

ICHYIOTH PEUOBMHM, AKUX HeMAae B IPHUPOAi. IX cTBOpmIA JIIO-
IUHAa B Ja00paTOPHUX YMOBaxX abo Iepepo0Isaouy IPUPOAHi pevo-
BuHU. TakKi pedoBMHU Ha3UBAIOTh WMYyLHUMU, a00 CUHmMemuy-
Humu (maj. 66).

fyma Ckno Mnactmaca [MonieTuneH Nikapchbki
npenapartu
MwuiiHi 3acobu MpanbHUK bapBHWKK KocmeTuka
NOPOLLIOK

Man. 66. Tina, WO MICTATb WTYYHi (CUHTETUYHI) PEYOBUHU

3a oonomMorolo iHTepHEeT-aXepen Ai3HanuTech, Lo O3Ha- “
yae 306pakeHe MapKoBaHHS. TakoX 3HaANAITb iHLWIi Map- ! ! f

KOBaHHSA 4719 NnacTMKOBOro nocyay m 3pobite ans cebe ko-
POTKUA AOBIOHUK 3 BUKOPUCTAHHA MAAacTUKOBOro Nocyay.

Ll,iKa60. Jlerke CMHTETUYHE BOMOKHO, SIke B M'SITb pasiB SAFE FOR
MiLHilLe 3a cTanb, Ha3uBalTb Kesnap. BunaxigHuueto uboro ~ FOOD USE
mMaTtepiany € amepurkKaHcbka BYEHa MOJSIbCbKOrO MOXOLXKEHHS,
ximiknHa Ctedpani KBonek. KeBnap 3acTocoByHOTb Af19 BUFOTOBIIEHHA Hau-



PiBHOMaHITHIWKMX BUPOBIB i KOHCTPYKLIN: Big pykaBUYOK ona npnbupaHHs 4o
MOGinbHMX TenedoHiB, NiTakis, NiABICHUX MOCTIB, KyneHenpoObUBHMX XNNETIB

TOLWO.

Mam’amatime! Sacobu mo6yToBOI Ximii MOXKYTH OyTH HebOes-
MIeYHMHK [IJIA TBOT'O OPraHi3My i 3aBHaBaTH IIIKOAM HABKOJIMIII-
HbOMY cepemoBuIly. I[o TaKMX PEUYOBWH 3aB:KIN OONAETHCA iH-
CTPYKILis 3 BUKOPUCTAHHA i 30epiranHsi, SKoi MoTPiOHO JOTpUMY-
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BaTHCh. ¥Yci XiMiuHi MOOYTOBi 3ac001 MalOTh MapKOBAHHSA, Ha IKi
TaKoK cJinx 3Bepratu yBary. Och IesaKi 3 HUX.

LWkignueumii. 3Hak iHdopmye
npo Te, WO NpoayKT MICTUTb

ofHy abo Kinbka WKignumemnx
UM TOKCUYHUX PEYOBUH.

3Hanaun iHdopmauito npo
apyrmn nonepeaxysanbHuin
3HaKk. KopoTko onuwun mnoro

3Ha4YeHHs. Yn MoXxHa BuKMaaTtn Yy

3aranbHU CMITHUK €MHOCTI 3-niA
BUKOPUCTaHMX 3acobiB nobyToBoi

Ximii?

Yu Bci xapuoBi g00aBKHM KO-
pucHi. Kymymoum OpPOAyKTH, CJiT
BUBUYATHU IXHIA CKJaja, 30KpeMma,
AK1 XapuoBi 100aBKY BOHU MiCTATE.
XapuoBi mgo0aBKM MAalOTh MapKo-
BaHHA «E<tmudpoBuii Kox>» (maj.
67). Hampuxaan, E330, E600.
BykBa «E» osHauae «EBpoma», a
Mu(pPOBUHA KOJ — XapaKTepPUCTUKA
xapuoBoi mobaBKku. He Bci xapuoBi
n00aBKYM € KOPUCHUMU.

KOBEACE CHPOB ANEHA

cAnami MINAHO
COPT BHIHH TY ¥ 15.1-32657174-003-2004
CKNAACHPOBHHA M ACHA 100% (CEBHHHHA
3HEMHNOBAHA
HERHPHA, CAND XPEGTOBI: ), CINb KYXOHHA, XAPYOBA
KOMNO3HUIA (YACHHK, YOPHHH NEPEUD.
HOCIH-REKCTPO3A),
NIACHRHOBRY CHAKY E €21, APOHATH3ATOP MRCHHKY,
KO?IRHRPY ). TMOKO3A, LTAPTOBA  KYALTYPA.
CTABINI3ATOP KOMBORY E-250.
NOKHEHA (XAP4YOBA) WIHKICTL 100 F:BINOK:188 I,
H¥P: 531 BYTNEBOAK 0.0 T
EHZPFETHYHA WIHHICTL (KRAOPIRHICTD) 400 I
23142 kfw ( 593,1 KKnN )
TEMNEPATYPA 3GEPITAHHY BIA OC AOG 'C,
BLAHOCKA BOROFICT BIE 75% RO 78%
ML BAKYYHOM.

Man. 67. Xap4oBi nobaBku

_ Kopomko npo zonoBre

e Tina ckiaamarThCcsd 3 PEUOBUH, PEUOBMHA — 3 MOJEKYJI, a

MOJIEKYJH — 3 aTOMiB.

e PeuoBuHU mOminAOTh Ha opraHiuHi ¥ HeopraHiuHi, mpu-

poAHi, MITYy4YHi (CHUHTETUYHI).

e HafiBa:KuBimMuMUMM OpraHivHUMHU CIOJYKaMu € OiJKwH,

JKUPU 1 BYIJIEBOIU.

e Jl0o CHHTETUYHUX PEUOBUH HaJIeXKaTh, HAIIPUKJIAM, MUUHI,
IIpaJbHiI 3acobu, ¢papbu, KJei, medAki xapuoBi mobaBKHU,

TOIIIO.
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~~ TMepeBipsemo cede

1. HaBean npunknagun opraHivyHUX i HeopraHiuyHNUX PeYOBUH.

2. MNosCHMK, 9K 3 HEOPraHiYHMX PEYOBUH YTBOPIOKTLCS OPraHiyHi.

3. Y 4yomy nepeBara nnactMacoBux BMpobiB nepen AepeB’siHAMU 4in
MeTanesumn?

4. Ynm HebesneyHa nobyToBa XiMia?

5. OuiHn cBoto poboTY Ha ypoui, 3aKkiH4M pedeHHs: MeHi byrno uikago, momy
wo...; Y MeHe suHuUKaru 3anumatHs nio yac...; 5 83s8/-na 3 ypoky 0nsi cebe...

3HangiTe B iHTEpPHETi Tabnuuw LWKigIMBMX Xap4yoBux [06aBOK.
Buapykynte Ha apkyuwi. [NpukpiniTb Ha KyXHi Ha BMAOHOTI. YHuUKaunTe
NPOAYKTIB XapyyBaHHSA 3 TaKMM MapKOBaHHAM.

§20. YN ICHYHOTb YNCTI PEYOBUHU

Ak 6arato My 3HAEMO i 9K Mano po3ymiemo.

Anbbepm ElUHwmMelH,
00UH 3 HaligusHa4Hiwux ¢pisukig 20 cm.

Sk mu po3ymiew sucrnosenoeaHHs Anbbepma EdHwmeldHa?
Lo make pe4yosuHa?

SAK Knacugikyromb peqyoeuHu?

SKi peq4oB8UHU Ha3ugaromb PO3YUHHUMU U HEPO3YUHHUMU?

Axi 0yBaroTs cyminri. BiabIricTh peY0BUH CKJIAIAETHCSI 3 MO-
JekyJy. Mojiekyau omHiel pedyoBMHHU OJHAKOBi, aJje BiapisH:A-
IOThCA BiJ MOJIEKYJI iHIIIOI PeYOBUHU.

PeuoBuny, ska MicTUTL YacTUHKU (MOJIEKYJH, aTOMHU Ta
iHmIi) ommHiel pevyoBWHU i HE MICTHUTh YaCTHHOK iHIIIOL pe-
YOBHMHY, HAa3WUBAIOTh HUCMOIW PEeLO0GUHOI0.

Ckyag uMcTUX PedoBMH € mocTiiimumMm. BuaactmBocTi umcToil
PEeYOBUHH 3aBKAN OJHAKOBI He3aJIe:KHO BiJ TOro, y IKHUH CIIO-
¢ib ii OyJio oTpHUMAaHO.

IIpukaagomM uUMCTOI pPedyoBHMHUM MOKe OyTH [IUCTHUJIhOBAaHA
BOZIa, CAaMOPOMJOK 30Ji0Ta (ajie HaBiTh Y HbOMY MiCTUThCA II€eBHA
KinbKicTs momimok). Tinmexu umncrta Boma 3axkumnae mpu 100 °C i
samepsae npu 0 °C. fKmro B Takiil BoAi pO3YMHUTHU Cijib, TEM-
mepaTypa KHIiHHS CcTaHe BUIIOIO, a TeMIlepaTypa 3aMep3aHHS
3HUBUTHCS.

Y npupoai I TOBCAKJIEHHOMY KUTT1 UMCTi peYOBUHU MalixKe
He TpaIIsaloThbesa. BiabHIIicTh peUYOBUH, AK1 HAC OTOUYIOTh, € CY-
mimamu (maj. 68).



o—

Cymiw — me nBi Ta Oinbllle peUYOBUH, 3MIITAHUX MiXK CO-
0010, AKi MOKHA PO3MiJINTH.

T'osoBHOIO 0COOJMBICTIO cyMillleil € Te, IO PEYOBUHU, AKi
BXOJATH [0 CKJIAAy cyMileil, 30epizaromsv C80i 8,1aCmMuU80cmi.
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Man. 68. Mpuknagu cymiwen. 1. Hadpra. 2. Monoko. 3. MNpupogHun ras.
4. I"pyHT. 5. NasoBaHa Boga. 6. Kpos. 7. Ouert. 8. PiguHa ana mutTa nocyay

CyMmiIri MOXKyTb OyTH PiIKUMU, TBEPAMMHU I Ta30II0i0HIIMMU.
BnactuBicTh cywmiIni Bu3HAYaeEThCA BJIACTUBOCTAMU PEUYOBUH,
AKi 11 yTBOpPIOIOTh. TaK, sKuUpH, IM0 BXOAATH A0 CKJIAAy MOJIOKA,
POOIATH HOr0 MOMKUBHUM i OijImM.

Yu pmilficHO BJacTUBICTH cyMillleili BU3HAUAETHCSA BJIACTUBOC-
TAMU PEYOBUH, IO BXOAATH A0 IXHBLOTO CKJaLy?

IIpoBenitey y mapi mocuaiz OcobauBicTh cymimmeii.

Bam 3HamoOMTHCA: CiTb KYXOHHA, ITiICOK, CKJIAHA IIOCYANHA.

Ilopsamox BUKOHaAHHS POOOTH:

BispmiTh 1Bi pisHiI peuoBMHU, HANPUKJIAM CijJb 1 micoK. 3Mi-
miaTe ix y mocyauHi. Bu orpumanmu cywmini. HaBiTh AKIIO BU
mo0pe ixX ImepeMiliaeTe, TO BJIACTHUBOCTI COJIi ¥ IIiCKY Bif IIbOTO
He 3MIHATHCA. ¥ BayKHO PO3IJAHBTE CYMIII IMiCcKY 1 coJi, AKY BU
3pobmn. U MoKHA B Hill po3TJyiefiTH YacTUHKY HicKy? A dac-
TUHKU COJIi?

Cywminri, y AKMX KOMIIOHEHTH MOKHA II00aUUTU Heo30po-
€eHUM OKOM abo 3a JOIIOMOT0I0 MiKpOCKoIa, Ha3MBalOTh
HeoO0HOopidHUMU.

He B ycix cymimax MokHa mo0auYnTH YaCTUHKU, III0 BXOAATH
JI0 IXHBOTO CKJIaZAy.

CymMminri, KOMIIOHEHTH SAKHUX He MOKHa H0o0auuTH HaBiTh
3a JOIIOMOTOI0 MiKpOCKONa, Ha3uBalOTh 0OHOPIOHUMU.




IIpupomgui Boxzm — M™MoOpchbKa, pPiuKoBa, MOOINOBa, MHiA3eMHi
BOAM, BOJAa B I'DPYHTI — Ile IPUKJAAM OMSHOPIZHMX CyMiIIei.
BinbiricTs cywmirmneit, AsKi MU BUKOPUCTOBYEMO, CIOXKMBAEMO Y
MOBCAKJEHHOMY JKUTTi, CTBOpMJIA JIIOAMHA.

Yu moskHa cyminmn poaaiautu. JJocuThs yacTo cyMiIri moTpioHo
poO3IiNT Ha OKpPeMi pPeYOBUMHU, AKi YTBOPIOIOTH ITI0 CYMiIll.
Cepen HaMOiJBIN TOMIMPEHUX CIIOCOO0IB PO3MiJIEHHA CcyMilmei
BUIIIAIOTDH: 8i0CMONBAHHA, PiLbMPYBAHHS, BUNAPIOBAHHSL.

Biocmoweanna — oguH 3 HAWUNPOCTIIINX CIIOCO0iB po3imi-
JIeHHA cyMinrell, AKUN I'PYHTYEThCA Ha PiSHUIIL B I'yCTUHI
PEUYOBUH, IO BXOAATH N0 CKJIAAY CYMIIIIi.

SlckpaBUM NOPUKJIAZOM BiJCTOIOBAHHSA € CBiKOBHMYAaBJIEHUN
Ta BilCTOAHUI NpPO30puil ameabCUHOBUM cik. CBirxoBuuaBJe-
HUH CiK KaJaMyTHHI, OCKiJIBKM MiCTHUTh M’ SIKOTh. SIKIIIO oMy
JaTH BiJCTOATHCH, TO Uepe3 AeAKMHiI Yac YaCTUHKU M SKOTi
ONyCTATHLCA HA JHO, OCKLIBKU MOPiBHSIHO 3 BOJIOI BOHU MAalOTh
OlJIbITy TYCTHHY i BasKui. ¥ BepXHill YaCTHUHI CKJIAHKY CiK cTaHe
npoaopimuM. Ileit crroci6 BUKOPUCTOBYIOTH AJISI OUMITIEHHSA Pid-
KOBOTI'O IIiCKY BiJl IOMIiIIIOK I'IMHU. BigcTOIOBAHHAM PO3IiIAIOTH
TAKOYK CYMIIII ABOX HEPO3UMHHUX OfHAa B onaHiU pigmu. Hampu-
KJIaJ BOAY Ta OJIiio.

AKWo gatn BiACTOATUCA OESKMA Yac TOMaTHOMY COKY, TO BiH po3fi-
nuTbCA Ha ABi YacTuHWU. HasBiTb Ui YacTuHW. MNoSACHITBb.

HacrymHi crmocobu posmiieHHsa cyMiIlli — Iie mpociloBaHHA I
dinprpyBanud. Ii cmocobu r'pyHTYIOTHCA Ha Pi3HHUINL Y pPo3Mi-
pax YacTHUHOK, 3 AKUX CKJagaeThbca cymimm. Tobi moBommioch
cIlocTepiraTu, sSiK IIPOCi0I0TH OOpoITHO uepe3 cuTo. [ pidHi uac-
TUHKU TPOCIIOIOTHCA Uepe3 OTBOPU CHUTAa, a OiJbINI — 3ajuIia-
IOThCA Ha AHi. SIKIIO oxHA 3 PEeUYOBUH y CyMilli — pigmHA, TO
poJb cuta Bimirpae (iJabTp.

dinempyeanna — 1e po3AiJeHHA cyMilieil ciocodoM IIpo-
NycKaHHA ixX ueped (GiabTpHM, AKiI MOXKYTh 3aTpuUMyBaTHU
OIVH 3 KOMIIOHEHTIiB, III0 BXOAUTH A0 CKJAAY CyMiIlri.

K GinbTpm MOXKHA BUKOPUCTOBYBATU HopucTuil (PiabTpy-
BaJIbHUI) IAIIip, HEIYIKY TKaHWHY, IIap IIicKy, BaTy. @iIbTpy-
BaHHAM MOXKHA JIETKO OUMCTHUTHU BOAY UM PO3UYUH BiJf HEPO3UMH-
HUX y Boai powmimok. 1A 3axumcTy opraHiB auUXaHHA Bifn
3a0pyAHEHOTO IIOBiTPS BUKOPUCTOBYIOTH PisHi 3acobu (Mmaji. 69).
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Man. 69. 3acobu 3axucty opraHiB guxaHHs Big 3abpygHeHOro noeiTpsi.
1. PecnipaTop. 2. BaTHO-mapneBa nos’aska. 3. [lpoTturas

3’acyn, sKi pe4OBUHM BUKOPUCTOBYIOTb sIK (DINbTP y 3acobax 3axucTy
OpraHiB gMxaHHsi, 3006paxxeHnx Ha MarsntoHKy 69.

Y mpupozi #1 y moOyTi mocuTh 6araTo cymiimneii, y SKUX dac-
TUHKYJ PEYOBHHM HACTiJIBKM ApPiOHI Ta mepewmimiani, 110 Hi Bix-
CTOIOBAHHAM, Hi QiIbTpyBaHHAM iX He posxinutu. Hanpuxaan,
CYMIIII BOAM 1 KYXOHHOI COJIi ITIOBHICTIO IIPOXOAUTH uepesd PLIbTP.
Y TakoMy pasi 3aCTOCOBYIOTH iHIIIUH CIIOCIO — 8UNAprB8aHHS.

Bunapreéanna — 1e BuAaJeHHdA il Yac HarpiBaHHA DiA-
KOl CKJIaJOBOI CyMiIIri.

KyxoHHY ciib, AKY MU 3 BaMU BHKOPHUCTOBYEMO BJIOMa, IO-
OyBaiOTh 3 MOPCHKOI BOAM caMe BUIIAPIOBAHHSIM.

Ona muTTs aBTOMOGINIB BUKOPMCTOBYOTEL CyMill cneuianbHUX MUNHNX
3acobiB i Bogn. byBae, Wwo nig 4yac mMuTTa aBTOoMOGIiNg B AOMAaLUHIX
yMOBax 4OPOCHi He 3BepTaloTb yBaru, Kyau cTtikae us wkignvea gng npyupoam
cymiw. Aki nopagn BM gacte gopocnum?

Mam’amatume! dKiio cymimn po3dbaBUTH BOAOIO B IPOHOPILil
1:2, i1 mKiggIuBicTh MOKHA 3MEeHITUTH B 6—8 pasis.

_ Kopomko npo 2on06He

e BijbnricTh peyoBUH, IO HAC OTOUYIOTh, € CYMiIIIaMMU.

e Cywminri OyBaloTh OOHOPIIHUMM i HEOMTHOPITHUMU.

e BincroioBaHHs, (inbTpyBaHHA i BUIIApPIOBAaHHA — CIOCOOU
po3IieHHA CyMilleil, AKi I'PYHTYIOTbCSA Ha PiBHUX BJIac-
TUBOCTAX KOMIIOHEHTIB CyMIiIIi.

~~ TMepeBipsemo cede

1. Homy, Ha TBOKO OYMKY, YNCTUX PEYOBMH Y NpUpoAi Tak Mano?

2. Axkunn cnocib po3aineHHst CyMillen BUKOPUCTOBYHOTb, KON YaCTUHKN Cy-
MiLLi HACTiNbKK APiOHI, WO inbTpyBaHHAM iX HE po3ainnTn?

3. Ha ski BNnacTMBOCTI pe4OBUH I'PYHTYETLCS BigCTOIOBAHHA?
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4.Tloginuca BpaXeHHAMU Bi4 YPOKY, MPOOOBX peyveHHs: Cbo200Hi £
Has4usecs/-nace...; 5 amie/amoena...; 5 cnpobyro...; MeHi 3axominoce....

PoanuTaniTte cTapLlumx nogen i3 CinbCbKol MiCLLEBOCTI, IK BOHW OTPUMY-
Banu cMeTaHy 3 AOMAaLUHbOro KOPOB'AY0ro Morioka. 3anuuiTe novyTe.
Ak cnocib po3aineHHs cymiwen BOHW Npu LibOMY BUKOPUCTOBYBanu?

§21. dKI cyMIWI BABE3MEYYHTb XNUTTH

HenMOBIpHO, CKiNbKK pokiB Hawwi 3emni,
a BOHa [0 cux nip rapHa.

Jlina KocmeHko, ykpaiHcbka noemeca,

nucbmMeHHUUA
e Ak mu posymiew sucnosnrogaHHsl JliHu KocmeHko?
e Ha3seu 308HIiWHI 060510HKU 3emili.
o SKi pe4osuHu 8x00simb 00 ckiady nosimps?
e [lJo make Yucmi pe4o8uUHU i CyMilli?
e Haseu criocobu po3dinieHHs cymiwel, SKi mu 3Haeuwl.
® °

Axi peuoBuM Mmictuth nmoBiTpa. Hamma niaaxnera yHiKaJabHA.
Bomna ckiagaetrbesa 3 0e3J1iui peuoBuH, AKi MiCTATHCA B 000JI0H-
Kax 3eMJIi i1 moCTifiHO mepedyBalOTh Y B3a€MOIii.

IloBiTpsiHa ob6osmouKa 3eMyi — HaIa ammocgepa. IloBiTpa —
Ie IIPUPOSHA OJHOPigHA cyMiml pisHMX rasiB. BaacTusBocTi mo-
BiTpsA K CyMIiIlIi rasiB 3yMOBJIeH1 BJIACTUBOCTSIMI PEUOBUH, IO
BXOOATH M0 Moro ckJjgany. Kucenv — ogHa 3 HAHIIONIMPEHIITMX
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Man. 70. BukopucTaHHsl KUCHIO. 1. Y MeguuuHi. 2. Y KMCHEBMX MacKax
ninotis. 3. [ig Yac 3BaptoBaHHS i pidaHHA MeTanis. 4. Y KUCHEBUX
©anoHax onsa nigBogHoro nnaeBaHHA. 5. Ak nanbHe ons paker.

6. Ha kncHeBux cTaHuisx
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peuoBuH Ha 3eMJi. besbapBHUI ras, sKuii He Ma€ Hi cMakKy, Hi
3amaxy, MOTPiOHUM naA muXaHHA BCcix opranisdmiB. Tpoxm BaK-
YUHA 3a IMOBITPSA i MaJIOPO3UYMHHUN ¥ BOAi. 3aBAAKYU IIPUCYTHOCTI
KHUCHIO ¥ IOBITPi MOKJIUBUI IIPOIleC TOPiHHA PI3HUX PEUYOBUH.

Kucenp HMIMPOKO BUKOPHUCTOBYIOTH YV Pi3HMX raaysax. Pos-
TJISTHB MaJioHOK 70.

Byznexucnuil 2a3 HeBuauMuUii, mpo3opuil i 6esdbapsuUii. Ba-
raTo BYIJIEKHCJIOTO ra3y IIOTPAILJIg€ B IOBiTpA y mpoIlleci nu-
XaHHA Jiofell, TBapuH i pocauH. Be3a HbOro HEMOMKJINUBUM ITPO-
1ec ¢porocuuTesy. Byriekucauii rasd BasKUMUM BiJ IMOBITps i He
migTpuMye ropiaHd. BaacTuBOCTI IIHOTO ra3y BUKOPUCTOBYIOTH
oA pisuux morped (masa. 71).

lacatb noxexi  [opatotb y pi3Hi  «Cyxun nig» gk BurotoBneHHs
Hanoi oxonogxxysay coam

Man. 71. 3acTocyBaHHA BYINEKUCIOro rasy

36inblUeHHA KiNbKOCTi BYFMEKUCOro rasy B MOBITPi HALWOI nnaHeTu
Npu3BOANTbL OO MAaPHUKOBOro emeKTy, WO 3i cBOro 60Ky € Npu4nHOK
rnobanbLHOro NOTEMNJiHHSA, IKe MOXe MaTu KaTacTpodidHi Hacnigkn y mandyT-
HooMmy. [iABULLEHNA YMICT BYrMEKUCNoro rasy B NPUMILLEHHAX HeraTUBHO
BMNMAMBaE Ha caMomnoyyTTHa Ta npauesgaTHicTe nogen. Hassu 3axoaum, ski Aa-
AYyTb 3MOry 3MEHLUUTWN BMICT BYIMIEKMCIIONO rasy y BalUill KMnacHin KiMHaTi.

A30m € roJIOBHOIO CKJIazmoBOIO moBiTpsA. Ileit ras, mo ckaazga-
eThecA 3 ABOX aromiB Hirporeny, He Mae KoJbopy, 0e3 3amaxy i
cMaKy. MaJyIopo3unMHHHUIA y BOAi, caabo B3aeMojie 3 iHIIIMMUP
euoBMHAMU. 3a IyKe HU3bKOI TeMIepaTypu IMepPexXoauTh y Pil-
Kuii craH. OpraHism JIOIMHN He BUKOPHUCTOBYE Iei ras. Cmo-
JYKHU, 00 CKJAAy AKUX BXOoAuTh HiTporeH, mmpoKo BUKOPUCTO-
BYIOTh Y CLIBCBKOMY TI'OCIOJAPCTBi, IPOMMCJIOBOCTi, MeIUIINHI
(mai. 72).

ki pe4yoBMHU BXOJATH 10 cKJanxy Jgitocdepu. Jimocgepa —
TBepaa obosouka 3emui. HafBamaumsBimumu il CKJIALOBUMU €
I'DYHT i KopucHi Komaaumuu. IPDYHTH — OCHOBa BHPOOHUIITBA
IPOAYKTIB XapuyBaHHS Ta KOPMiB, OpraHiuyHol CUPOBUHU, Ha-
KONMNYYBAU MOKUBHUX PEUOBUH [AJIS POCJHH TAa BOAU 3 OIAIiB.
Y 3BemHilI KOpi HAWUOONIMPEHINIMMUN XIMIiUHUMHU eJiIeMeHTaMu
¢ Oxcuren, Auowmininn, Cuminiiz, Pepym, Marwuin, Kaimii,




BupobHuuTBo Mig vac MakyBaHHS Pioknn asot
MiHepanbHUX BUPOOHMLTBA NPOAYKTIB BUKOPUCTOBYIOTb
[obpus i NAKyBaHHA  XapyyBaHHA ANs ans
nikis 36inblUeHHSA 3aMOpOXyBaHHSA
TepMiHy 36epiraHHs NPoAayKTiB

Man. 72. BUKOpUCTaHHS a3oTy

Harpiit. Ili Ta iHIIi ejleMeHTH YTBOPIOIOTH IPUPOAHI XimMiuHi
CIIOJIYKH, 3 AKUX CKJIAAAIOThCA YUCJIEHHI TUIHU TIipChbKUX OPiJ
Ta YTBOPIOIOTHLCA POAOBUINA KOPUCHUX KoIaJuH (Maj. 73).

LiikaBo. CepepgHin XiMiyHUIM cknag 3eMHUX nopia 6nm3bkun o cknagy
OinbwocTi meTeopuTiB. Taky caMy CXOXICTb 3aCBiguMnn OCHIAXKEHHS IPYHTY
Micsaus, sk gonpaBunvM Ha 3emno aBTOMaTU4YHI CTaHUii Ta acTpOHaBTMU.
3icTaBneHHs XiMiYHOro 1 MiHepanbHOro ckrnagy MeteopuTis Ta iHWwmuXx Tin Co-
HAYHOI CUCTEMM CBIigYMTb MPO €OHICTb MOXOOXKEHHSI MaTepii BHYTPILUHIX
nnaHer.

HadTa Byrinng antoMiHieBa pyna rpadit

Man. 73. Pe4yoBuHM i cyMmiwi pevoBuH nitocdepu

ki peuoBUHM BXOOATH 10 cKiIaxy rinpocdepu. I'idpocgepa —
e pigka obosonka 3emJui. BogHi pecypcu miaHeTn MOMKYTh Iie-
pebyBaTu B piIKOMYy, ra3yBaTOMYy i TBepAOMY CTaHAaX.

SIKe 3HaueHHs BoAM y mpupoAi? ¥ MOPCBHKill BOJi po3umHEHi
MaiiyKe BeCi Bimomi Ha 3eMJi peuoBHWHU, ajie B Pi3HUX KiJbKOC-
Tax. Tam MicTuThcsa HU3Ka XiMiuHMX ejgeMmeHTiB: Xuop, Ha-
Tpiii, Kanpmiii, Kaniit, Cynabpyp, Kapbou, Hitporeu, ®Pepym,
AJromMiHIA 1 1Me gecATKM iHIIMX eJIeMeHTiB, IO BXOISATH OO
CKJIQy POSUYMHHUX Yy BOJIi PEUYOBUH.

IIpicuoi Bogm Ha 3emii ay:Ke maJjo, ii He BucTauae AJIS IIO-
Tpeb gioacTBa. ToMy BasKJIMBO BMiTH CTBOPIOBATH YCTAaHOBKM,
AK1 3JaTHI OIIPiCHIOBATH MOPCHKY BOIY.



LiikaBo. TexHonorito ONpiCHEHHS1 MOPCLKOI BOAU ANS NUTTS pO3pobuB
npodecop Opecbkoi aepxaBHoi akagemii xonoagy JleoHapa CmupHoB. 3a-
MOpOXeHa 0COBIMBMM YMHOM MOPCbKa BOoAa NepeTBOPKETLCS Ha Kpuctanu,
3 MOBEPXHI AKMX MOXHA BUAANUTM COMI, WKIANUBI PEYOBUHWN, @ TaKOX BaXKi
agpa ligporeHy, fKi HeraTMBHO BNNMBalOTb Ha FEHW i HEPBOBY CUCTEMY
NOONHMN.

Big ximiuHOro ckJyaay Boau, SKy CIOKHNBAIOTH V IIO0YTi, 3HA-
YHO 3aJIEKUTh HAllle 3JOPOB’s i cTaH mMOoOyTOBUX IMPHUJIALIB, AKi
3 Helo cTuKaoThbcd. OINH 3 OCHOBHUX IIOKA3HUKiIB HedAKicHOI
BOJM — 3HAUYHE BiIXMJIEHHS KOPCTKOCTIL Bif HOpMHU, TOOTO pisdHAa
KiJIbKiCcTh y HiMi po3umHeHuUX coJieii KRanpiiio tTa Marnito. Ta-
KM ocajJ YCKJAIHIOE POOOTY eJIeKTPOoOoOJIafHaHHS, 30iJIbIIyeE
BUTPATy MHUHHUX 3aco0iB i eJeKTpuKu. BiKHMBaHHSA »KOPCTKOIL
BOJIY IIPOBOKYE IIOSABY MOPYIIIeHDb ¥ (PYHKITIOHYBaHHI TPaBHOI Ta
CeuOoBUBiTHOI cucTeM, XBOpoOu mikipu. Och YoMy IIOM’ AKIIIEHHS
BOJU BasKJIMBe B MOOYTi Ta IIPOMMCJIOBOCTI.

3’acynte, SKi € WNAXM po3B’si3aHHA Npobnemun XOpCTKOCTi BOAU B
nooyTi.

Yu MOKYTH PEeUYOBHMHHM He 3MiHIOBaATHCS. PeyoBMHU y IIpuU-
pozi mocTiiHO 3MiHIOIOTHCA. 111 3MiHM MOXKYTh COPUUYMHUTHU AK
MIPUPOAHI YNHHUKHU, TaK 1 IMITyUYHe IIePeTBOPEHHS.

Sxio B mporeci mepeTBOPEHHA PEYOBUH YTBOPIOIOTHCA
HOBI peYOBMHHU, TO TaKi 3MiHM Ha3UBAIOTh XIMIYHUMU
peaxuiamu.

3MiHM pPeYoBWH, fAKi Big0yBawThbcsA JuIille B OJHOMY Ha-
NPAMKY O IIOBHOT'O II€PEeTBOPEHHA IIiel peuyoBUHU, Ha3WBaIOTh
He3gopomHuumu (Heob6opomuumu).

3MiHU PeyoBUMH, AKi BiOYBaIOTHCA y ABOX IIPOTUJIECKHUX Ha-
IPAMKAaX, HA3UBAIOTh 360pomHumu (060pomHumu).

IIpukmagom 000POTHUX 3MiH PEYOBUH Y MPUPOIL € IIEPETBO-
PEeHHSA KUCHIO Ha O30H 1 OB0HY Ha KUCEHb.

_ Kopomko npo zonoBHe

e A30T, KMCEHb i BYIVIEKHUCJMNN ra3 — KOMIIOHEHTU OJHOPiA-
HOI CyMillli, IO BXOAATH M0 CKJIQAY IIOBITPA.

o HaliBasKJIMBIINMU CKJIAZOBUMM JiTochepu € I'PyHT i Ko-
PUCHiI KOIaJUHMU.

e V BOOHHX pecypcax 3eMJIi po3uMHEHi Maii:ke BCi Bimomi
PeUYoBHHU, ajie B Pi3HUX KiJIbKOCTSX.
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e PeuoBrHM y IIPUPOALI HMOCTiHO 3MiHIOIOTHCA. SMiHM pedo-
BUHU MOXKYTHb OyTH 3BOPOTHUMU (000POTHMMM) i HE3BOPOT-
HUMU (HeOOOPOTHUMIU).

~~ TMepeBipsemo cede

1. HasBn HaunnowmpeHiwi pevyoBuHU atmocdepun, nitocdepu, rigpo-
cepu.

2. Yomy Boay, Ky MU CNOXMBAEMO, HA3UBaKOTb XKOPCTKOK?

3. Y YoMy pisHULSA MK 3BOPOTHUMM | HE3BOPOTHUMW 3MiIHAMU PEYOBUHN?

4. OuiHn cBoo poboTy Ha ypoui, NpoaoBX peyeHHsA: MeHi 6yro yikaeo,
momy wo...; ¥ MeHe 8UHUKaIlu 3arnumaHHs rid yac...; 5 e3s6/-na 3 ypoky 0ns
cebe...

PoarnsiHeTe 3a QR-kogomM cxemy onpicHeHHs Boau. Hanu- EIEEI,H
S

WiTb €Tanun uboro npouecy. 3anponoHynTe CBil cnocié o4n-
LLeHHA BOAM B AoMaluHix ymoBax. https://cutt.ly/U7H7HKX

§22. YPOK-TIPAKTUKYM
MPUFOTYBAHHS | PO3AIAEHHS CYMILUEMN

e Haszgimb npuknadu rnpupoOHUX HEOP2aHIYHUX PEYOBUH.

e [lJo make cymiw? Ha3gimb criocobu po30ineHHs cymiwed.

e Ha qkil ennacmusocmi peqyoguH, wo exodsamb G0 cknady cymiwi, rpyHmy-
embcs crnocib po3dineHHs1 8i0CMOKB8aHHS?

e Skul criocibé po3dineHHs cymiwel Kpauwle 3acmocosyeamu 00 PO3YUHY
cosii y 800i?

o SKi cymiwi 3abesnedyroms Xumms Ha Hawit nnaHemi?

ITid uwac nposedenns npaxmuinoi po6omu dompumyiicsa
npasun 6e3newHoi noéediHku 6 nabopamopii.

MeTa: HaBUUTHCHh TOTYBATU CYMilIli i pO3AiIsATH iX cmocoboM
BimcToOBaHHA 1 (inbTpyBaHHA. Ha mpaxkTuilli s3akpinutum 3Ha-
HHSA IIPO BJIACTHBOCTI CyMillleil Ta crocobu ix posmiienus. Bu-
XOBYBATU BMiHHS CIOCTepiraTw i poOMTH BUCHOBKM.

HMociaig 1. Po3gisienns cyminri Bogu i piYKoBOroO IIiCKYy CIIOCO-
O0OM BiZCTOIOBaHHAI.

Bam 3HamoOMTHCA: PiYKOBUU ITiCOK; ITPO30OPUNA CKJISHUN UM
IJIACTUKOBUH IOCY[; Boja; (pibTpyBaJdbHUY IAIip (IamepoBui
PYILIHUK); MaJWYKKU [OJA [epeMilllyBaHHA — IIJJaCTHUKOBA,
CKJISIHA; JIOJKKAa IIJIACTMKOBA; HOMKHILL; JiliKa; miTaTuB Jabopa-
TOPHUM.



Ilopsamox BUKOHAHHS POOOTH:

T'oryemo cyminr Boam i micky.

1. HaymmiiTe y Ipo3opy mOCyAuHY BOAM, 3alIOBHUBIIN HAa IIO-
JIOBUHY ii 00’eMmy.

2. Hacunre 2 JOXKU IIiCKY.

3. PoamimiaiiTe KOMIOOHEHTH CYMIiIlli IIJTACTUKOBOIO ITAJIY-
KOIO JJI IlepeMilnTyBaHHdA.

4. 3anurite cymint y nocyauHi. CoocrepiraiiTe 3a IIpoIiecom.

5. 3pobiTh (poTo Ha mMOUATKY AOCJIimy i uepesd KOKHiI 3—4 XB
0 3aBEepIIIEeHHS.

Y meit yac MoskeTe BUKOHYBAaTH HACTYIIHUI JOCJiJ.

6. Yepesa 12—-15 xB coTorpadyiiTe moCyauHY 3 BOLOIO.

7. IlepeauBiThCA 3p00JIE€HI TPOTATOM AOCHINY CBiTIMHU. 3PO-
0iTb BUCHOBKMU.

Hocaix 2. Po3ginennsa cymimi Bogm i
PiYKOBOrO IIiCKy cmocooom (iabTpy-
BaHHI.
Haiinpocrimuii npuaan aas QiiabTpy- \®
BaHHA (MaJj. 74) cKJIamaeThCAa 3 JINUKHU, ¥
AKY moMmimaoTs QiasTp (3) i mocyauHM /@
o8 30upaHHA BigiabTpoBaHOI pedo-
BuHN — (Qinsrpary (4). IIpu BuKopuc- /@
TaHHi mamepoBoro @igpTpa cymim (1)
00epe;KHO HAJIMBAIOTh y JIHUKY IIO CKJIA-
Hi# maguuii (2). Boga mpoxoauThs uepes
(inbTp, a YAaCTMHKHU TBEPAOI PEUOBUHU
3aTPUMYIOThCA HA HHOMY. /@

Burorosisiemo ¢piapTp.

IImaTox GinpTpyBaJbHOTO IIANIEPy
CKJIAIiTh yueTBepo. OOpisKTe HOMKUILAMU
II0 KOJIy 3 ypaxXyBaHHAM PO3Mipy JifKu Man. 74. NMpunap
TaK, 00 BiH He JOXOAMWB [0 Kpa JIifKN ANs DiNbTPYBaHHS
2-3 mm (maya. 75).

Man. 75. Cxema BUroToBneHHs dinbrpa
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Ilopsagox BUKOHAHHS POOOTH:

1. Braazgites GiasTp y JifIKY.

2. 3MmouiTs (PiaBLTP BOAOIO, IOO0 BiH MIiJIBHO IPUJIATraB IO
CTiHKM JIINKU.

3. 30epitTh npuaan ajasa pinbTpyBaHHA (AUB. MaJ. (4).

4. BispMiTh IIOCYAMHY i3 CYMIIIIII0 BOAM I MiCKYy 3 MEPIIOTO
JIOCJIiY.

5. 3a [IOmMOMOIroON CKJISIHOI HaJWYKM IIepeMilIaiTe BMicCT
IMOCYAUHM.

6. HasmmBaiiTe cywmimr mo cKJAAHIA nmanaudni y (GiapTp IIo-
BiJIbHO, He IIepexoisuu uepes3 Kpall QiabTpa.

7. IlpomrycTiTh BCIO cyMilll uepes3 (ijabTp.

8. ChororpadyiiTe Bogy y mOCYyAUHI s (piabTpary.

3a pesyJabTaTaMM CIIOCTEPEKeHHSA 3P00iTh BUCHOBKM, BiJIIIO-
Biflaoum Ha 3aOUTaHHA i BUKOHYIOUU 3aBIaHHI.

e CxapaKTepu3yulTe CyMiIIl.

e Ha aAKmMX BJIACTMBOCTAX PEUOBHMHU 0a3yIOTLCA IIEPIINI i
IPYTHUI cCIOCOOM PO3MiJIeHHSA cyMiImeii?

e Y 060B’sI3K0BO OYyJI0 IEepeMiIllyBaTH CyMiIl y mocJaimi 27

e fAkuii cmocib po3misieHHA cyMiIleil mae Kpaillli pes3yabTaTin?

e HaBeniTe mpukJagyu BUKOPHUCTAHHS ITUX CIOCOO0IB pPO3Mmi-
JIEeHHS CyMiIIei.

3anponoHynTe ABa cnocobu po3aineHHsa CyMilli AepeBHOI TUPCU 1 MeTa-
NeBUX OLLYPKIB.

OuiHn cBoto poboty Ha ypoui. MpogoBx pedveHHs: lpakmuyHa poboma
Hae4una MeHe...; A 3po3ymie/-na...; Y meHe suHuUKanu mpydHowi nid 4ac...;
MeHi xominocs, w,o6...



TEMA 3. TTI3HAEMO ACTPOHOMIYHI SBMLIA
§23. YUM AN BEMASH BAXAUBUN MICALDb

[ns meHe, 9k Ansa ninoTa, 3axonnueok Oyna
nocagka Ha Micsaub.

Hin ApmMcmpoHr, amepukaHCbKUll acmpoHasm;
nepwul 3emMnsaHUH, Skul cmynue Ha Micaub

e [llo came mak 3axonusno Hina ApmcmpoHra?

lNpuezadad, wo mu 3Haew npo 3emmnio i Micaub 3 Kypcy «5 0ocnioxyio
ceimy.

Hns 4yoeo nodu cmeopurnu a2nobyc 3emsi?

Lo mu po3ymiew ri® cri080M «CyrymHUK»?

[po sKi cynymHuku 3emni mu Haddyacmiwe 208opuwl i3 Opy3samu?

Hagimo mam mryuni cynyranku. HaBkoso 3emii o6epraeTses
0araTo CynmyTHUKiB, CTBOPEHUX JIOAUHOIO. IX HasmBaioTh wmyy-
Humu cynymuukamu. CyoyTHUKH JOMOMAaraiTh BUBYATH IIO-
BEePXHIO IIJIAaHETH — CYXOOiJI i OKeanu, armocdepy Ta OymOBY
3emti K HeOecHOrO Tija (MaJj. 76). 3HIMKU TOBEepPXHi, OTPUMAaHi
3 KOCMOCY, HAalOTh 3MOI'y BMBUATH BILJIMB JIOAWHN Ha JOBKLJLIA,
peecTpyBaTH 3MiHY ILJIOIII JIiciB, pO3JIMBU PiUOK, BEJUKI ITOXKEK
Ta pes3yJbTaTH KaTacTpod, CIPUUMHEHUX JIOANHOIO.

Man. 76. 3HiMK1 noBepxHi 3eMni, OTpMMaHi 3a 4ONOMOroH LUTYYHUX
CYNyTHUKIB

Ax Micaup BrimBae Ha mpupoay 3emii. OKpiM IMTyYHUX,
3eMJisi Ma€ OAWH NPUPONHUII CynmyTHHUK — Micans. Bim my:xe
BaKJIMBUHI OJIsI HaIol miaaneTu. Micsaib, o0epTaiounch HaBKOJIO
3emuri, crabinisye ii KoamBaHHS, IO IPUBOAUTEL OO IOMIipHUX
3MiH KJiMarTy.

IITo6 3posymiru, sk Micamns momomarae 3emJi IIigTpuMy-
BaTH KJimar, 3po0iTh A3ury, ska Oyme MOIeJIJII0 Hallol
miIaHetTu (Maj. 77).
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Bam 3HamoOuThCAa: IpoOKa i 3yboumcTKa.

1. BigpixkTe Big npoOKU KPYsKOK 3aBBUINKU 1 CM i IPOTKHITH
MOro B IIEHTPi PO3pisaHOI0 HABIILI 3yOOUYMCTKOIO.

2. 3anycTiTh a3Ury.

3BepHU yBary, mo i3 yacom Bich oOepraHHsA n3uru (3y0o-
YHUCTKA) OMUCYe Aemasi OiynbImi koaa. AkOu Taki KoamBaHHA Oci
obepraHHA 3eMJIi BimOyBaJsmcs 4yacTo, TO ii KiriMaT 3MiHIOBaBCS
0 icToTHO. A 1Ie He cupusago 0 KUTTIO Ha IIaHeTi. Ajne y Semuri
€ Micsanp, AKUI CBOEIO Mi€io cTabdiidye KoamBaHHA ii oci.

Man. 77. MogentoBaHHs o6epTaHHA 3emni 3a 4ONOMOrod caMopoBHOI
a3urn

Micans — 7oBOJII BeJIUKUM CYIYTHUK, a TOMY BiH COPUYUHSIE
OpUIINBY i BignamBu Ha 3emJi. BoHu HalimomiTHiImi B okea-
Hax i Mop#Ax, ajie BimOyBaloThCsA i B TBep/Iiii MOBEePXHi IIJIaHETH,
i B armocepi. Ilig vac BignmauBy Bojma B JeAKUX 3aTOKaxX Bij-
XOAUTh Bixg Oepera Ha mouazn 10 xm.

3MOIeII0OEMO IIPUILINB 3a JOIIOMOI'OI0 ITOBITPSAHOI KYJIBKU.

Bam 3HamoOuThCHA: TMOBiTpPsIHA @
KyJbKa, BOJAa, HHUTKAa, KapTOH,
IUPKYJIb, JiHiAKa, CKOTY. @
1. HamoBHiITH BOJOI0 IIOBi-
TPAHY KYJbKY (1e O0yme 3emuis) i
3aB’sKiThH i1 HUTKOIO (MaJ. 78). @
2. HamanmoiiTe HaA ogHOMY
0oIli KYJbKM KOHTYP YMOBHOTO

OKeany.
3. BupixkTe 3 KapToHy KpyT Man. 78. MogentoBaHHs

niamerpoMm 3 cM 1 IPUKPImiTH npunnuey 3a AOMOMOrOL0

Horo OO0 HUTKU 3a JOIOMOTOIO MOBITPSAAHOI KynbKy

ckotuy Ha Bigcrami 10 cm Bifx

KyabKu (e O0yme Micsamnb). Temep pisKo IOTATHITE 3a HUTKY.
Kyabka medopmyeThbes He JHIIEe 3 TOTO O0KY, 3BiAKM Mu Ii TAr-
HeMo, ajie i1 3 iHmoro. IlpumiansBuy i BiAIINBY raJbMyIOTh 00ep-



TaHHA 3eMJi HaBKoJIO oci. Ile o3dHauae, 110 IMOBiIJIBHO 30iJBIITY-
€ThCA TPUBAJICTh 3eMHOI H00M (Ha IMOHAJ 3 CEKYHIU 3a KOXKHi
100 Tuc. poxkin) i Bigcraub Micamnsa Big SeMJuri 3pocTae IITOPOKY
Ha 4 cM.

Illo Take pazum Micama. 3maBHA JIOAW IOMIiTUJIN, 0 BUTJISAL
Micama ma Hebi 3miHioeThecss. Homy Ie BimOyBaeThbecs, amiKe
Couriie 3aBau ocsitTiioe Micans? AJie oCKiJlIbKU BiH 3MiHIOE
moJioskeHHs BigHOcHO CoHrga i Semuri (mas. 79), To 3eMHU cmo-
crepirau 6aunth MicAmb oCBiT/IEHUMM II0-pPi3HOMY.

Man. 79. NonoxeHHa Micsausa BigHocHo CoHus i 3emni nocTiiHO
3MiHIOETBCS, TOMY crnocTepirad Ha 3emni 6a4nTb pi3Hi Noro casw.

Bugumy iz 3emai ocsitimeny Coniem uactTuHy MicdAma Ha-
3UBaIOTh ¢asorw Micays.

Xoua BHacaimok 3MiHu Ga3 Micainp Ha Hebi 3emJui 3MiHIOE
BUTJIAN BiJ BY3BKOTO ceplla A0 IOBHOTO AMCKAa, 3a3BUUYall BUJII-
JISTIOTh YOTHUPH OCHOBHIi: Hosuil Micauwv (komu Micama Ha HeOi
He BHUAHO) — ii MO3HAYAIOTHL KPYKEUKOM UYOPHOTO KOJBOPY;
nepwa weepmbv (KiHmi cepmna MicAmd moBepHYTI JiiBopydY); no-
snuit Micauv, abo nosns (Ha HeOi BUAHO sAcKpaBuii auck Mi-
cAIA) — 110 (pa3y Mo3HAYAIOTh Y BUTJISA1 CBiTJIOTO KOJIa; OCMAHHS
ugepmds (KiHIi cepna MicsAla moBepHYTI IIpaBoOpyY).

HaykoBui BCTaHOBMMN, WO HWHI noHag 80 % HaceneHHs CBIiTy XuBe nig
3abpygHeHMm cBiTriom Hebom. Llsa wTyyHa 3aceiTka HeGa BnMBae Ha
BCE: Bifl PO3MHOXEHHS KOMax i Mirpauii nTaxis 40 BPOXaNHOCTI CifllbCbKOroc-
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No4apCbKUX KynbTyp i 300pOB’A NMoAUHN. 3 KOXXHUM POKOM npobnema cBiTno-
BOro 3abpyaHeHHs cTae we Ginbwoto. LUTyyHi cynyTHMKM aegani 6inbwe go-
0aloTb pyXoMMX BOrHIB, Bigbnuckis Ha HidyHoMy Hebi. LLlo6 noro saxuctutu,
cTBOpeHO Acouiaulito TeMHoro Heba, sika foae Npo CTBOPEHHS NapKiB TEMHOro
Heba B pi3HMX KpaiHax CBITY.

‘— Cnoctepiraemo ¢asun Micsus. MNoeHa 3miHa a3 Micaus (Hanpuknag,
Bi4 MOBHi 40 NOBHI) BigOyBaeTbcs 3a noHag 29 aib, Tomy crnocTtepiratu
ue siBMLWe y NpMpoaHnx ymoBax cknagHo. Kpim Toro, taki cno- EEEE
cTepexeHHst Tpeba pobutn B pidHMI Yyac 4o6K 3a YMOBM SICHOTMO i ¥
Heba. MoxHa TakoX CkopucTaTUCS KOMM'IOTEPHOK MPOrpamMoto
«EnektpoHHUn nnaHetapin» Stellarium («CTtennapiym»). MNpo po- [=l
60Ty 3 HMM 3a3Ha4veHo B TekcTi 3a QR-kogom. https://cutt.ly/V5hVxU9
BcTaHoBMMO Yac y nporpami Ha nepLue YNCro KaneHaapHoro Micaus i 3Ha-
noemo Ha Hebi Micsiub Ta 3adhikcyemo noro pasy cxemaTuyHoO Ha nanepi. 3mi-
HIEMO OHi Micaus n peecTpyeMo dasdy Micausa. 3a pesynstatamm LnX cnocTe-
pexeHb MOXHa 3pobutn Tabnuu-cxemy «dasm Micausy. B ogHin KonoHui
Tabnuui Tpeba BkasaTu AOHI kaneHgapHoro micAusa (Big nepwworo Ao OCTaH-
HbOrO), a B APYrin — cxemaTnyHO HamansaTu Burnag Micsiusa KOXKHOro gHs.

_ Kopomko npo zonoBHe

3eMJyIs1 Mae OAUH CYyIyTHUK IIPUPOSHOTO MOXOm:KeHHA — Mi-
CAID.

Micans crabiidye KoamBaHHS oci obepraHHA 3eMJi, IIo
BIIJIMBAE Ha KJIiMmar.

Micanp cupuurHAE MPUIJIUBU 1 BiAIJINBU Ha SEMJIi.
Crocrepirau ma 3emuii 6aunTth pisHi pasu Micams, 60 ioro
moJioKeHHA BigHocHO CoHIIA 1 3eMJIi moCcTiiiHO 3MiHIOETHCA.

~~ TMepeBipgemo cede

1. HaBeaw kinbka npuknagis Toro, 9K WTYYHI CyNyTHUKM JornomMararTb Ha-
YKOBLSIM BMBYaTK 3eMnto.

2. Mpunnueu i BIgNNAMBK ranbMylOTb YM NPUCKOPIOOTE 06epTaHHa 3emni
HaBKOMO OCi?

3. Ak Ha3uBatoTb Gasy, konm cnocTepirad Ha 3emsi 6a4nTb NOBHICTIO OCBIT-
neHun Micaup?

4. Mpngyman npaBuno, 3a 4ONOMOIoOK SIKOro TBOI ApYy3i 3MOXYTb Bigpis-
HUTN «monoguny» Micsub Big «cTaporo». Y pasi notpebu nonpocy 4ONOMOrun y
CTapLuuXx.

5. MNoginucsa BpaxxeHHsAMU Bif YPOKY, NPOAOBX peyeHHs: S disHaecs/-nacs
wo...; MeHi byno uikaso...; MeHe 30usysarno...; 5 xomie/-na 6 we...

3Hanan B KHWXLUI, iHTEPHETI 4M Ha Mani Micaus HasBM MICSIYHMX MOPIB.
Ak ™M ragaew, Yomy Ha Micsui € mops, xo4a MU 3HAEMO, WO BOAM B
HUX Hemae?




§24. YOMY € AEHb | HIY TA TOPU POKY

Bcaknin geHb — y4eHb OHS BYOPALLHBOrO.
ly6nit, dagHbOpUMCHLKUU noem

e [losicHu cnosa [lyb6nis.

o [Ipuzadal, wo mu 3Haew 3 Kypcy «5 0ocnidxyro ceim» npo Hacidku
obepmaHHs i pyxy 3emrii.

e Sk MOXHa ecmaHosumu, wo 3emns obepmaembcss Hagkos1o CoHUS?

e Haseu nopu poky ma kaneHdapHi OHI, Konu 80HU NMOYUHaKMbCH.

o  Cnpobyl noscHUmMu, 4oMy Mu He gid4yeaemo obepmaHHs 3eMrii Ha8KoJs10
IT oci.

o 0

fAxe 3HaueHHa oO0epTaHHA SeMJi HABKOJO CBOEI oci ajad
sKUTTA Ha 3emuri. KMo coocrepiratu 3emurio 3 00Ky ii IliBHiU-
HOT'O II0JII0Ca, TO MOJYKHA II00AYMTH, IO HAaIlla IJIaHeTra obepTa-
€ThCs HABKOJIO CBOEI OCi i3 3ax0ay Ha cXiz, ToOOTO IIPOTU TOSWH-
HUKOBOI cTpinkm (mana. 80). Yac, morpiOHMI mnaaHeTi a4
onxHOrO 00epTy, HadmBaiOTh do6or. Huui TpuBasicTh modu cra-
HOBUTH 24 TogmHU, a KOJINCH, Ay:Ke JaBHO, BOHA OyJa 3HAYHO
MEHIIIOIO.

[MiBHiYHMIM nontoc

MiBHIYHUNA
nonwc

MNiBoeHHUIA
nosoc

MNiBgeHHMW nontoc

Man. 80. Jo6oBe obepTaHHA 3emni. 3BepHM yBary, Wo Bicb 0bepTaHHsA Mae
NeBHUM KYT Haxuny A0 YSBHOI MMOLWMHW, Ha AKIN MicTUTbCA 3emMns

HaiiBigomimmum nmposaBom obepTaHHS 3eMJIi HAaBKOJO BJIACHOL
oci e 3mina mHaA i Houl Ha maaHeri. Komu cxogutek Coniie, 1mo-
YNHAETLCA IEeHb, IO TPUBA€E OO Yacy, IOKM BOHO He 3aiije 3a
ropus3oHT. IIpomixkok wacy mixk cxomom i 3axomom CoHIIS Ha-
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3UBaIOTh mpusaJnicmio 0Hs. 3’ ACyBaTU TPUBAJIICTh AHA Ha AKYCH
KOHKPETHY JIaTy MOJKHa 3a JOIIOMOTOI0 KaJieHaaps, aiKe B
HBOMY 3a3HauUeHO AK udac cxony i saxoxy CoHiisg, Tak i Tpusa-
JicTb THS.

II1o6 3adikcyBaT MOMEHT, KOJIU 3eMJIs 3pOOUTH OOUH 00epT
HaBKOJIO oci (nepiod obepmarnHs), Tpeba oOpaTu SKUNUCH OPi€H-
THP, TOOTO TOYKY BimIiKy maa ¢ikcarmii mepiomy obepraHHs
3emJi HaBKOJO oci. JIfogm 3maBHA IJIsI I[HOTO BUKOPHCTOBYBAJIN
Conme ab6o sackpaBi 3opi. Tomy moci B acTpoHoMii, HaIpuKJIazI,
PO3PiBHAIOTL COHAUYHY Ta 30PAHY I00Y.

Ilepio0 ob6epmanna (mo3HauaioTh Jirepolo T) — 1e i-
3WYHaA BeJIMUMHA, II0 JOPiBHIOE NPOMIKKY Yacy, 3a SAKHU
TijJIO, IIT0 PiBHOMIPHO 00€pPTaeThCs, ITOBEPTAETHCA IO CBOTO IIO-
YaTKOBOT'O IIOJIOKEHHS.

3eMuisi, o0epTalouMCch HABKOJIO CBOEI OCi, OMHOYACHO pyxa-
eTbcA mo opbitTi maBkosio Conima. TpusBarmicTe mepiomy obep-
TaHHA 3eMJi HaBKoJo CoHIA HasuBalOTh pokoMm. OCKiJIbKU
dopma opbiTu 3emJi TPOXU BiAPi3HAETHCS BiJl KoJa, TO ILJIaHeTa
MOoBCcSKUAac mmepedyBae Ha pisHux Bigcranax Big Conmsa. HaiiBiz-
najeHinry Big CoHIIA TOUKY opOiTm 3eMJsd IPOXOAUTH Y JIUIIHI,
a Hanboam:kuy — B ciumi. Tomy gnsa memikaniiB IliBHiuHOI miB-
KyJi 3emJyi BoHa BJIITKY gaji Big CoHIS, HidK Y3UMKY.

Xoua Bigcramb Midk 3emisero i CoHIleM 3MiHIOETBCS YIIPO-
IOBXK POKY, HayROBui obumcauau ii cepegHe 3HaAUeHHS (BOHO
cTaHoBUTH Maiixke 150 MJIH KistomMeTpiB), 100 BUKOPUCTOBYBATHU
AK OAWHUINIO JOBXKWHU. 1i HA3UMBAIOTH ACMPOHOMILHOI0 00UHU-
uerw (a. 0.) i 3aCTOCOBYIOTh 3[€0iJBIIIOrO AJIsI ITO3HAYEHHS Bif-
craneit MixK TimamMu COHAYHOI cUCTEMU.

Acmponomivna oduHuysa — cepefHe 3HaUeHHS BifcTaHi
Mmixk 3emuero i CoHiem.

Yu BnauBa€e o0epTaHHA 3eMJIi HABKOJIO OCi Ta pPyX TOBKOJIA
CoHIl Ha MOPHU POKY i YoMy BOHM 3MiHIOIOTHCSA HAa HaNIi# ILjIa-
Heri. 3MiHa IIip poKy Ha 3eMJIi 3yMOBJIeHa HaXMJIOM ii oci obep-
TaHHS 0 IJIOIIUHU YSIBHOTO KoJia, 1o AkoMy CoHIle pyXaeThbCsa
IIPOTATOM POKY (a He 3miHOIO Bimcraui 3emus — Cownre!).

YOpomoB:K POKY KYT MaAiHHA COHAYHUX IIPOMEHIB Ha PisHI
IiTAHKY MOBEpXHi IlaHeTw He ogHakoBui# (maiu. 81). IIpamo-
BHUCHi COHSAYHI MPOMEHi HaArpiBamTh 3eMJIIO Kpalle, HidK Ti, 110
nazaoTh Ha 11 IIOBEPXHIO IIi MaJuM KYTOM.



KyT Haxuny oci

3miHa nip poky obepTaHHs
y MiBHiYHIA niBkyni Becha . ZeMni o .
BeMni 3uma COHSTILIH! MiBHIYHMNA
. NpoMeHi non
fito pome ontoc
CoHue
MNonoxeHHa 3emni Ha 1T
OciHb opbiTi B IEHL 3MMOBOTO

COHLIECTOSIHHS
Man. 81. 3miHa nip poky Ha 3emni

Mokaxkn 3a AOMOMOroK CXeMaTU4HOro MaritoHKa KyTW NagiHHSA COHSY-
HUX npomeHiB AnA MiBHIYHOT NiBKYNi NNaHeTu BRITKY i B3UMKY.

BumipseMo ocBiTiIeHHs ITOBEepXHi (OCBiTJIEHICTB).

OcBiTMO apkyLl nanepy nixTapem, NoCTaBMBLLN NOro neprneHauKy-
NApHO Ao apkywa. BigMiTuMo Ha apkyLli OCcBiTNeHun Kpyr onisuem (man. 82).
He amiHIol0uM BigCTaHi 4O apKywa, OCBITUMO MOro, HaXUnIMBLUW fiXxTap, i Ha-
MarneMo qirypy HaBkoro nnsMmu ceitna.

ITopiBHsIEMO OCBiTJIeHiCTHh ABOX moBepxoHb. IIlo 6GisbIn KOCO
MUY OCBiTJIIOEMO apKYIII amnepy, TO 6iJabIIT PO3CiAHNM CTa€ CBIiTJIO
Ha apKyImi (Axk Ha moJsiocax 3emui). IIlo 6amikue mo BepTHKAaJi
CTaBUMO JIIXTap, TO KPAaIlle OCBITJIEHUM CTa€ apKyIll namnepy (aK
Ha eKBaTopi).

Man. 82. BumiptoBaHHSA OCBITNEHOCTI NOBEPXHI,
Ha 9Ky najae cBiTMo Nig pisHUMK KyTamu

Yci pocnvHu anst HopManbHOro po3BuUTKY NOTpebytoTb cBiTna. 3epHo-
BUM KynbTypam, Hanpuknag, cBiTno notpioHe npotarom 12—14 roguH y
AeHb. Taki pocnuHKU (OBEC, XWUTO) Ha3MBalTb POCNUHAMUK «[OBroro CBiTrO-
BOro AHSA». Y HUX 36inblUeHHA TpMBanocTi CBITNOBOro nepiogy Aobu ctumy-
NIOE NpOoLIECK POCTY | po3BUTKY. Cxoxa cuTyadis 1 ans osodiB i kBiTiB. Came
TOMY Ti, XTO BUPOLLYE KBiTU, BUKOPUCTOBYIOTb LUTYYHE OCBITINEHHS.
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Yomy OymBaroTh mopu pokry. Pyxaioumch opOiTOI0 HABKOJIO
CoHIs, 3eMJIst IPOXOAUTL YepPe3 YOTUPH OCOOJIMBI HA Hill TOUKU
B IBAAISATHUX Ymcjax Oepe3HsA, UEPBHs, BepecHd i rpyanda. 1li
MOMEHTM JIIOJMHA HaBUmjJaca (DikcyBaTu y CUBY JaBHUHY, ajKe
BOHU CBigumm IIpo 3MiHy mip pory. IIpuramaemo ix gas IIiB-
HiYHOI IIiBKY.JIi.

20 (4n 21) 6epesHda — po3noYMHAETLCHA aCTPOHOMIYHA BecHa. Y Uen OeHb
(Moro Ha3uBaloTb OHEM 8ECHSIHO20 pieHOOeHHS) noBctogm y MiBHIYHIN niBKY”i,
OKpiM paioHiB 6insa nontoca, TpMBanicTb AHS LOPIBHIOE TPUBANOCTI HOUI.

21 (4 22) yepBHSA (0eHb /1iIMHLO20 COHUECMOSIHHS) BECHA 3aKiHYYETbCS |
NOYMHAETLCA aCTPOHOMIYHE NiTo. Y uen aeHb y lNiBHiYHIA niBKyni 3emni Han-
OOBLUMN O€Hb | HANKOPOTLUA Hiu.

23 BepecHs — Y OeHb OCIHHbOrO piBHOAEHHA (TpMBanicTb AHA AOPIBHIOE
TPMBAIOCTi HOMi, SIK | HABECHi) — PO3MNOYNHAETBCA aCTPOHOMIYHA OCiHb, LUO
TpuBae 0o 21 (4un 22) rpyaHs, Ao OHS 3UMO8020 COHUECMOSIHHSA. Y LUeln AeHb Y
[MiBHIYHIN NiBKYNi 3emMni HANKOPOTLINIA AEHb | HaKJO0BLUA Hid.

Ona MNisgeHHol niBkyni 3emni NOCNiAOBHICTb 3MiHM Nip POKY Taka cama,
ane konu y lNiBHiYKHIM niBKynNi 3uma, y MNiBaeHHIn — nito. | HaBnaku.

' Yomy Big OHA BECHSHOMO PiBHOAEHHA A0 NITHbOr0 COHLIECTOSAHHSA TpU-
— Banictb AHA 36iNbLyeTbCA, @ NOTIM 3MeHLWwyeTbesa? Cnpobyn 3HanTu
BigMOBIOb Ha Le 3anuTaHHS 4Yepe3 MiIpKYBaHHS 4YM MEeTOOOM «MO3KOBOrO
WTYypMy», TOGTO caMocTinHO. 3a noTpebun 3Hangm iHpopMaLilo B KHUXKaX,
iHTepHeTi abo nonpocn oONOMOrn B AOPOCIMX.

— Kopomko npo zonoBHe

e 3miHa mgHA i HOui Ha 3eMJi 3yMoOBJeHa OOepTAaHHAM ILIa-
HETH HABKOJIO BJIACHOI OcCi.

e Cepenue 3maueHHa BigcraHi Misk 3emuero i CoHiem Ha-
3MBAIOTh ACTPOHOMIUHOIO OJMHUIIEIO.

e Ilopu porky Ha 3emJyi 3MiHIOIOTHCS, 00 Bich ii oOepTaHHA
Ma€ HaXWJI M0 IJIOHNIMHU YSABHOTO KOJIa, MO AKOMY pyXa-
erbesa CoHIIE ITPOTSATOM POKY.

~~ TMepeBipsgemo cede

1. Y akomy HanpsMKy 3emns o6epTaeTbCsl HABKOMO CBOEI OCi Ta nig 4ac
o6epTaHHA HaBkono CoHua?

2. CtBopu mantoHok Ha TeMy «OBepTaHHAa 3emni HaBkono CoHus». YKaxun
Ha HbOMY MOJIOXEHHSI 3eMHOI Oci, kKonu 3emnsa nepebysae B Toukax opbiTy,
NoB’A3aHNX 3 OHAMM COHLIECTOSAHHA Ta PiIBHOAEHHS.

3. YKaxku Ha cnpaBXHI0 NPUYKUHY 3MiH Nip poKy Ha 3emni: A. pi3Ha BiACTaHb
3emni Big CoHug; B. o6eptaHHsa 3emni HaBkono CoHus; B. HE3MIHHICTb KyTa
Haxuny oci o6epTaHHa 3emni 4O NNOLWNHK TT opBiTK.
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4. lNMoMmipKyK i BUCNOBM MPUNYLLEHHS LWOA0 iCHYBaHHA Mip POKY Ha nnaHeTi,
B SIKOi BiCb 06epTaHHA He HaxuneHa, TO6TO nepneHaMKyNnapHa, 40 NAOWNHN i
op6iTw.

5. Npopoex peyeHHs: Cbo200Hi 51 OisHaecs/-nacs...; A Has4yuecs/-nacs.. .;
Busensemscs...

§25. YOMY BIABYBAKWTLCA 3BATEMHEHHSA MICAUA | COHUSA

AKWo T NponMBaeLw Crbo3n ToMy,
o Hemae CoHus, — TU B Liel Yac He nobaynil 3ipok.

PabiHOpaHam Tazop, iHOIiUCcbKUlU noem i MUCbMEHHUK

e [losicHu cnoea PabiHOpaHama Tazopa.

o [Ipueadal, wo mu 3Haew npo Micsaub i CoHue 3 Kypcy «5 docnidxyio
ceimy.

e 5K Hasuearomb MPOMIXKOK Hacy, npomsz2omM K020 3emsis pobume O0OUH
obepm Haskonio CoHUS?

e SKi ocHOoBHI ha3u Micsays mu 3Haew?

Yomy OyBae consuHe 3aTeMHeHHsA. Pyxarouuchk 1mo opbiTi Ha-
BKOJIO 3eMJii, MicsIllp mepiognyHO MPOXOAUTH MiK HAIIIOO ILja-
HeToio i Connem. Kosu 11i Tpu HeOeCHUX Tijia OMMHAIOTHCSI Ha
omuin jyimii, Micans saxkpuBae CoHIle — BiOyBa€ThCA COHAYHE
daTeMHeHHs (MaJy. 83).

) ®

Man. 83. A. Cxema coHa4Horo 3atemMHeHHs. b. TiHb i NiBTiHb
COHAAYHOro 3aTEMHEHHS1 Ha NoBepxHi 3emni

Ha 3emii coHauHe 3aTeMHEHHS BHUIHO, KOJIM TiHb i HiBTiHB
Bim Micanma mamaioTh Ha ii IMOBEpXHIO. Y TUX paMioHaX, Kyau
nagae TiHb Big Micsallsd, clocTepiraloTh IIOBHE COHAYHE 3aTeM-
HeHHA i 6auaTh 30BHimIHINA miap armocdepu CoHIlA, AKUN Mae
Ha3BY COHAYHA Kopora (mau. 84). Tam, ge Ha 3eMJio BIIaja IIiB-
TiHb, BUJHO YaCTKOBE COHAYHE 3aTEMHEHHS.

Xoua COHSYHa KOpPOHA po3IleueHa, ajie i1i peduoBMHaA IyiKe
pospimxeHa, Tomy Mu ii Ha Hebi B 3BMUAaHUX yMOBaxX He 0a-
yumo. 1106 cmocrepiratTu COHAYHY KOPOHY He JIHIIE IIif Jac
3aTeMHeHb, aCTPOHOMM BUWHAMIIIN CHeliaJbHUI Hpujag — Ko-




Man. 84. 306paxkeHHs
COHSIYHOT KOPOHM

ponoepag. Y TpyOi Teseckoma BCTa-
HOBJIIOIOTH UYOPHUI AUNCK, AKUU CJIY-
rye ekpanom Mmik CoHmem i cmocre-
pirauem. Takuii eKpaH B3aKpuBae
sSICKpaBe CBITJIO BiJi COHAYHOTO IUCKA,
i 3’ABIAETbCA MOKJIMUBICTL OauuTH
KopoHy CoHiis.

Y pisHMX TOUKax HAIIOI IJaHeTUu
COHAYHE 3aTeMHEeHHs HACTa€ B Pi3HUM
yac. Ile Tomy, mo Tiup Bix Micamnsa
3MIIIIYETHCA 110 3€MHiN ITOBEPXHi IpU-
OJim3HO i3 3axony Ha cxix. Bora yTBoO-
PIOE CMYTY B KiJIbKa THUCAY KiJIOMeTpiB
3aBAOBKKU i1 10 270 KM 3aBIIUPIIKH.

IloBHa (pasa 3aTemHenHs, Koau Bce CoHIle 3aKkpure auckoMm Mi-
csAIlA, TpUBa€e Ha 3eMJri He OijbIe HixK 7,5 XB.

Buwmipsaemo giamerp Conma (maj. 85).

Bam 3HamoOMTHCA: 1BA apKYIIIi KapTOHY, IIBAX, JIiHIAKA.
1. B apky1ri KapToHYy nIpoOuUiiTe IIBAXOM OTBIp.

Man. 85. BumiptoBaHHS
piameTtpa CoHus

2. PosmicTiTh KapTOH 3 OTBOPOM
TaK, 100 Yy HbOTO HOTPAILISJIO CBIiTJIO
Bigm Comma. CopsamyiiTe Iie CBITJIO Ha
iIHIMUHA apKylII KapTOHY, PO3MiCTHUBIIN
oro B TiHi. Ile Oyme eKpaH OJs IIPO-
ekiii Coumsa.

3. IlepemimaiiTe apKyIln KapToHY 3
OTBOPOM OO0 UM BiJ eKpaHa, TIOKU Ha
HbOMY He OyZe UiTKOTo 300paKeHHA
Couas.

4. BumipaiTe giamerp 300parkeHHA
Ta TOMIpANTe BiACTaHb Mi¥XK apKy-

miaMmu KaprtoHy. llozinmiTes Bizcrams Ha giamerp. Mae BuiiTu
ypcsgo 109. IIlo6 smatitu miamerp CoHIlS, HNOAiJTHL BiicTaHB
mixk 3emiero i Cormem (150 000 000 xm) Ha 109.

Yomy BimdyBaeThca micaune 3aTemHenHsa. Komu demisa onu-
HAeTbca Mik Micamem i Connem, Micams Moske morpanuTu B il
Tinb. HaciigkoMm 1mboro € micauHe sareMHenHs (maj. 86). Ilix
Yyac TaKoOro 3aTeMHEHHS 3MiHIOEThCS BUAMMUI KoJip Micsais.
SKIo BiH mepeTmHae TiHb 3eMJi, TO KOJIIp TeMHO-UEePBOHUM, a
KOJIM IIiBTiHb — ACKPABUU KOBTOTAPAUYMN.




Man. 86. 1. Cxema 3atemHeHHs1 Micausa. 2. Burnag Micaua nig yac noBHOro
(@) i vactkoBoOro (6) saTeMHEHHS

Liika6o. Bigpomuin mopennaseub Xpuctodop Konymb, nepebyBatoun B
1504 poui Ha ocTpoBi Amanka, B OAWNH 3 OHIB CKa3aB MiCLLEBMM MELLKaAHLUSIM:
«5KWoOo BM He gacTe Xy Ta BoOy ANsl MOEI ekcrieauuii, To s 3pobrnto Tak, Lo
3aBTpa 3 Heba 3HMKkHe Micauby». Boxai iHAiaHUIB CpUnHANK Ue 4K XapT. A
Konym6 3HaB, o He3abapom BHoui BiabyaeTbcsa 3atemHeHHss Micsaud. Konu
BOHO po3no4arnocsi, abopureHn bynn cunbHO HansikaHi. 3 ekcrneguuii €Bpo-
nenuis Boxasm nosigomunu, wo Konym6 noabae npo iXHi NOpATYHOK, AK
TiNbKM BOHM MpuHecyTb Xapdi. Ha wo iHagiaHui ogpasy norogunuca. Tak
acTpPOHOMIYHI 3HaHHSA Konymba BpsiTyBanm MOro ekcrneauuito.

3aremHeHHs MicAmnsa BUAHO MaiiyKe 3 yciel miBKyJ i Semuri, ge
TpuBae Hiu i ge Micamnp nepedyBae Han ropusoHToM. IToBHe Mmi-
csYHe 3aTeMHEHHs MOKe TpuBaTH O0JM3BKO 2 TOAWH, a YacT-
KOBe — KiJbKa roauH. BakJauBuM 3 OrJaaay Ha 3aTeMHEHHS €
Te, 1110 opbiTa MicAma Tpoxu HaxuJieHa A0 3eMHOI opbiTu. Tomy
3aTeMHEHHSA MOJKJWBI TiJIBKU TOAi, Koau Micamnb mepedbyBae B
TOUIli IIepeTuHy cBoei opbiTu 3 opbiToio 3emyi abo OJIMBBKO IO
Hel (mau. 87).

CoHue

3emns
Micsub

Man. 87. BsaeMmHe poamileHHs opObiT 3emni
Ta Micauqa y MixnnaHeTHOMY NpocTopi

IIlopoKky Ha 3eMHi# KyJii Mo)Ke BimOyTucs Big ABox (oOuaBa
COHSYHi) 7O ceMHu 3aTeMHEHb (II’fTh COHAYHUX i IBA MicIUHUX
ab0 YOTHUPU COHAYHUX i TpU MicauHUX). ¥ KOHKPETHIi#A Miciie-
BOCTi IIOBHE COHSAYHE 3aTeMHEHHS B CepPeIHLOMY TPAaIlISAE€ThCS
pas Ha 300 pokis.
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' MepernsaHb 3a QR-KOQOM Bie0 COHAYHOrO 3aTEMHEHHS, AKe 3 E

) HasuBalTb «KinbuenogibHMm». MNMpoaHanisyn iHdopmauito, Ay
BUKNaAeHy B LbOMY Bie€o, i NOACHMU NPUYMHY BUHUKHEHHS
Takoro Tuny 3aTeMHeHHsa CoHus. https://cutt.ly/qgbhVGU6

[

MicsiuHi, @ 0cOBNMBO COHAYHI, 3aTEMHEHHSA BNAMBAOTb Ha Npupoay. Ha
3aTeMHEHHS pearye poCnvHHUIN i TBapuHHWMIA CBIT. [po ue € 6arato
cBigyeHb, ocobnmBo Tux, xTo BGyB CBiAKOM 3aTeMHeHHs CoHus. 3Hangn B
iHTepHeTi iHopMaLio Npo Te, 9K pearyoTb POCANHU YU TBAPUHU HA COHSAYHE
3aTeMHeHHs. Miarotyn KopoTKy AOMNOBIAb i3 LbOro NMTaHHS.

_ Kopomko npo zonoBHe

e Konmu Conme, Micamnp i 3eMJsi OIMHAIOTHCA Yy KOCMiU-
HOMY IIPOCTOpPi Ha onHi# JaiHii, BigOyBaeTbcA COHAUYHE
3aTeMHEeHH.

e MicauHe 3aTeMHEHHS TPAIJIAETLCA TOAl, Koau Micanb mo-
TpamJjsi€e B TiHb 3eMJIi.

e Opbita Micsamnsa Tpoxu HaxmJieHa IO 3eMHOI opOiTu, a ToMy
3aTeMHEHHs MOXKJIMBI TiabKU TOmi, Koau Micanb mepedy-
Ba€ B TOYIli IIepeTHMHY CBO€i opOiTu 3 opbiToro SemJi abo
0JIM3BKO OO0 Hel.

~~ TMepeBipsemo cede

1. Akun wap atmocdepu CoHUSA MOXHa cnocTepirati Nig Yac NOBHOIO CO-
HAYHOro 3aTeMHeHHA? NMosACHM, YHOMY NOro HE BUAHO Y 3BMYAMHMX YMOBaX.

2. CTBOpU MaroOHOK, SKUM MOSACHIOE YMOBMW HACTaHHA MiCAYHOIO
3aTEMHEHHSA.

3. Y skin ¢pasi nepedysae Micaub nig yac 3atemMHeHHs CoHua?

4. lNosiCHW, YOMY B Pi3HMX TOYKAX HALLOI MflaHEeTU COHSIYHE 3aTEMHEHHS Ha-
CTa€ B Pi3HUM Yac.

5. o HoBoOro v AisHaBcs/-nacb Ha ypoui? Aki 3HaHHA 3Hagobunucsa Ha
ypoui? XTo i sk To6i gonomarae/-na Ha ypoui Nig Yyac po3B’si3aHHsA 3aBAaHb?
Aki 3HaHHA 3Ha[o6nsaTbes To6i B ManbyTHboMy? [le TM 3acToCcyew OTpUMaHi
3HaHHA?

Bigomo, wo 3atemMHeHHs CoHus i Micaus BigbyBatoTbca Toai, Konu
CoHue, 3emns i Micsiub nepebyBatoTb Ha OAHIW NiHil y MiXNNaHeTHOMY
npocTopi. 3gaBanock 6K, Taka KOHIrypauis Mae TpannaTucs Agidi NpoTSArom
KaneHgapHoro micsauda. YoMy Todi MM HE CNOCTEpPIraemMo Tak YacTo MiCAYHUX
i COHAYHUX 3aTeMHeHb? BignoBigb NOSCHM 3a 4OMNOMOroO MartoHKa.




TEMA 4. TII3HAEMO BIONOTIYHI SBULLA
§26. K KUBAATLCA PI3HI OPFAHI3MU

lonog nocnabntoe, 3HECUIOE 1 BOMBAE NOANHY.

linnokpam, sudamHuli dasHboz2peubKull JliKkap,
«bambKko MeOUUUHUY»

e [loscHu, sk mu po3ymiew crnosa linnokpama.
o [Ipuzadadl, sKi pe4osuHU Hanexampe 00 Op2aHiYHUX.
e Ha3eu OCHOBHI MOXUBHI pe4OBUHU.
[

Yomy BaKJINBO MEPiOAUYHO CIIOKMBATH 1:Ky. 3 iKelo opra-
Hi3M JIOAWHU Ta IiHIMIUX KUBUX ICTOT OTPUMYE €eHepriio, Io-
TpiOHY mAJia B3abe3reueHHA PiBHOMAHITHUX IIPOIIECIB IKUTTE-
OisimbHOCTI, Ta «OymiBesqbHHII» MaTepiag. SaBOAKU HOMY
OpraHisM pocTe, OHOBJIOETHCA MOT0 KJIITUHHUMN CKJAI.

Ak skuBaATHCA pocaunu. PisHI opra"iamMu »KUBJIATHCA HEOTHA-
KoBO. JIlogmHa, TBapMHU, I'PUOM CHOKHBAIOTh I'OTOBiI OpramiuHi
pevoOBMHU, AKi cTBOpmMJIM iHIII opraHidamm. PociuHU CTBOPIOIOTH
OopraHiuHi peuoBWHU 3 HeopranivHux (maJi. 88).

domocunmes3 — YHIKaJbHUN IPUPOIHUN IIPOIEC, 3aBAAKN
AKOMY POCJIMHU IIEPETBOPIOIOTH HEOPraHiuHI PEUOBMHU Ha-
BKOJIMIITHHOTO CepenoBUINa (BYIVIEKUCJWM rad i Bomy) Ha opra-
HiuHi, BUKopucToByiouu eHeprito CoHIIA.

Kucenb (O,)

Byrnekucnun
_ ras (CO,)
[MpomeHi
cBiTna
YTBOpEHI

OpraHivHi pe4yoBUHMN

Man. 88.
AK XmBnaTbcA
pPOCINHU
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Tu moOpe 3HAEI, IO POCJMHU 3a3BHUYail MalOTh 3eJIeHe 3a-
OapsieHHdA. Ile Tomy, M0 iXHi KJIITUHU MiCTATH 3€JIeHUU IIir-
MEHT X.Jiopoisi. BiH BJIOBJIIOE IIPOMEHI CBiTJIa, AKe HAAXOIUTH
Bim CoHIg abo IITYyYHUX MXKepesl OCBITJIEHHS, Ta 3aCBOIOE 1XHIO
eHepriro. YTBoOpeHi B nmpolieci (poToOCHMHTE3Y OpraHiuHil peYOBUHU
BiIKJamaOThCA B KJITHHAX YV BUTJIAIL BKJIIOYEHb — 3epeH KPOX-
MaJIo.

Ax moBecTu, 110 OJsA 3AiMICHEHHSA (DOTOCHHTE3Y POCJIUHI II0-
TpiOHe CcBiTJI0?

[=] #% [=]
IIpoBeniTs mociif, IO JAEMOHCTPYE YTBOPEHHS i
KpPOXMaJilo B 3eJIeHUX JHCTKaxX Ha cBiTiai. IH- [@] 1
cTpykIig 3a QR-komom. https://cutt.ly/p7TH4MwB

€ pociuHM, AKi MOAIOHO HO TBapuH ab0 rpubiB MOMKYTH CIIO-
JKHBaTH I'OTOB1 opraHiuHi cnonyku. Hanpukaan, pocuuka Ta Be-
HeprHa MYXO0JIOBKAa BJIOBJIIOIOTH 1 CIIOJKUBAIOTh KoMax (maJ. 89).

@ @)

Man. 89. PocnuHu, 30aTHi cnoXuneaTu roToBi opraHiyHi pe4yoBUHM:
1 — BEHepMHa MyX0noBKa; 2 — pocu4ka

—' pocnuHu. CkopucTancsa pisHUMm gxepenamu iH-

dopmauii 1 HaBegu LWe npuknagn pPoCIIMH-«MUC- ] &]
nmBuiB». https://cutt.ly/kV35Ghr https://cutt.ly/cV8gMdq : : -t

' Moaneuck Bigeo 3a QR-kogoM, K «MOMOTbY FaE EiEE
- =] .

A sxuBaATHeA pisHi TBapuHu. [omosuil yeps’AK — Bigmep-
JUMU PEeHITKAMHU POCJHH; KYKU-THOMOBUKU CIIOKHWBAIOTH IIO-
CJiJ TBApMWH, OUMINYIOUM THM CAMHM IIOBEPXHIO 3€MJIi; THUTP
BJIOBJIIOE, BOMBAE Ta CIIOMKWBAE iHIIWX TBApPWH; BOIIIA JIIOACHKA
JKUBUTLCA KPOB’10, IIPU IILOMY BOHA MOJKe MEePEeHOCUTU 30y IHU-
KiB HeOe3ImeuyHnX XBOpPoO (HaOpPUKJaZ, BUCUITHOTO THUQPY); KOJO-
PaAChbKUM KYK KUBUTHCA POCIMHAMU, HANIPUKJIAA KapTOILIelo,
3aBJIaI0UYM BiAYYTHOI IIIKOAM T'OCIHOJAPCTBY JIOAWHU; PiUKOBUI
paxk — BceimHa TBapuHa (Maj. 90).
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Man. 90. TBapuHM CNOXMBAKOTb FOTOBI OPraHivHi CNomnyku.
1 — powoBNn YepB'daK; 2 — ckapaben CBALLLEHHU HaNeXnTb
00 XYKiB-rHOMOBUKIB; 3 — TUIp; 4 — BOLIA NOACLKA;

5 — KonopaacbKkui XyK; 6 — piykoBUIN pak

Ax mpaunoTh OpraHu TpaBJeHHS y JoguHu. CoXKMBaHHA
Ta IepeTpaBJeHHs 1Ki 3abes3nmeuye TpaBHa cuctema. IIpuragait
OymoBy TpaBHOI cuctemu JioauHu (mMaJua. 91).

MmoTka
./CnleHi
— ,/3ano3v|

PoTtoBa
NOPOXXHNHA

Ctpagoxig

LLnyHokK

MeyiHka _
MigwnyHkoBa
3anosa
XKoByHun ToHka
Mixyp

~__— kuuka

ToscTa / Mpsima
KULLKa / KULLKa
Man. 91. BygoBa TpaBHOI cMCTEMU NIOANHN

CroouaTky i’ka HaAXOAUTH Y POTOBY IIOPOKHUHY, e MOUMHA-
€ThbCcA 11 ImepeTpaBJeHHA IIiJ BOAuBOM (epMeHTiB ciauHmU. [airi
I[l IIpoIleCM TPUBAIOTh Yy HIJIYHKY IIiJ BILIMBOM IILJIYHKOBOTO
coky. OcraTouHe mepeTpaBJIeHHS iKi 3aBepHIyeThbCSA Yy TOHKIN
KUINIi, KyJd BiIKPUBAIOTLCA IIPOTOKY TPABHUX 3aJI03: MeUiHKU
Ta OiAIIJIYHKOBOI 3aJI03M1.
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IIpocTi cmosyKu, IO YTBOPUJIMNCS BHACJIMOK PO3MIEILIeHHS
CKJAIHININX, JaJli BCMOKTYIOTHCS YV KPOB. 3 KPOB’I0 II0 KPOBO-
HOCHUX CYAMHAX TMOMKUBHI PEYOBMHHU TPAHCHOPTYIOTHCSA [0
OKpeMUX KJIITMH HAIIoro opraHidamy. TaM 3aBepIIyIOTHCA IIPO-
Iecu iXHbOro neperBopeHHA. OaHI 3 HUX PO3IENJII0ThCS JaJIi,
IpU ILOMY 3BiJIBHAETLCA €Hepris, moTpibHa s 3abe3leueHHsa
PiBHHX IIPOIIECIiB KHUTTEMiAJIBHOCTI. 3 iHININX, HABIAKW, YTBO-
PIOIOTLCA CKJIAMHINIL CIOJMYKM — OiJIKHM, JKHPU, BYTIJIEBOAU, IIIO
HeoOXimHI HaImomy oprauiamy. AJjie Ipu IIbOMY €HEpPrid BUTpa-
YaeThCA.

Tpaenenna — CYKYHOHICTH IIpOIleciB, II0 3abe3neuyioTh
POBIIEIJIeHHs CKJIAIHUX MHOXKHUBHUX PEUOBUH, AKiI IoTpa-
OUJIN 3 1Kelo, Ha IIPOCTiImi, AKi MOMKyTh OyTHM BHUKOPHMCTaHi
OpraHi3MoM.

MoMipkyinTe, YoMy MnoAM NOBUHHI XapdyBaTuUcsa nNpoaykTamun SK poc-
NIMHHOrO, TaK i TBApMHHOro noxogxeHHsi. OBrpyHTYTE CBOKO BiAMNOBIAb,
OUiHITb 3HAaYeHHSA Xap4yyBaHHA AN OpraHiamy rnioguHW.

' ' [isHanTechb, y gKMX Xxap4yoBUX NPOAYKTaxX MICTUTbLCHA BeriMKa KinbKiCTb
OinkiB, ByrneBogAiB, xupie, BitTamidie (A, B, C, E), miHepanie. YoMy BOHM
noTpiGHi opraHiamy, akun pocrte?

_ Kopomko npo zon0BHe

e MoTOCHHTE3 — YHIKAJbHUIN IIPUPOIHUN IIPOIlEC, 3aBAAKU
AKOMY POCJIMHU IIEPETBOPIOIOTH HEOpPraHiuHI peYOoBMHHU Ha-
BKOJIMIITHLOT'O CcepenoBHUINa (BYIVIEKHCINN Trad i Bomy) Ha
opraHiuHi, BUKoOpucToByouu eHeprito CoHIlA.

e TpaBJeHHA — CYKYHOHICTH HpoIieciB, 110 3abe3meuyrTh
pOBIIEINJeHHA CKJIaJHUX HOKUBHUX PEUYOBUH.

~~ TMepeBipsgemo cede

1. LLlo o3Hayae AoTpMMyBaTUCS PEXMMY NPaBUIIbHOIO XapyyBaHHA?

2. Cknaawn npuknag MeHto wkonspa. NoscHu cei BUGIp.

3. Yomy cboToCcKHTES e Ha3mnBaloTb MOBITPSAHUM XXUBJTEHHSIM POCITMH?

4. Yomy 6e3 pocnuH, siki 3OiNCHIONTb DOTOCUHTES, iICHYBaHHS XUTTS Ha
Hawin nnaHeTi 6yno 6 HeMoXnNMBUM?

5. Mpopgoex peveHHs: Meni 6yno uikago...; ¥ meHe suliwirio...; Cb0200Hi 5
di3Hascs/-nacs. ..

MpoBeniTe gocnigxeHHs. [loBenite NPUCYTHICTb BiTamiHy C
y npoaykTax. |[HCTpyKUito AocnigxeHHs1 npounTanTte 3a QR-
kogom. https://cutt.ly/X5hV30O7




§27. YOMY BCl OPFTAHI3MUN ANXAKTDH

Yce, Wo icHye Ha Hebi 1 Ha 3emni, — Auxae.
Mopixel Yeciba, 3acHogHUK 60liogo20 mucmeymea alikido

lNosicHu cnosa Mopixesi Yecibu.

SK KuceHb nomparnsse 8 Hau opa2aHi3am?

SKi opeaHu ymeoprotomb duxarsibHy cucmemy moduHU?
Ske 3HavyeHHs1 pomocuHmesy?

BaxxkamnBoio (yHKI[I€IO JKMBUX ICTOT TAaKOXK € MUXaHHA.

Huxannsa — (disiosorivHnii mporiec, MOB’A3aHUMA 3 HAIXO-
JKEeHHSM B OPraHi3M KMCHIO Ta BUBEIEHHSM 3 HLBOI'O BYT-
JIEKHUCJIOTO Tasy.

Hagimio opranisamy kucens. IloTpanasamoun pasoM 3 KPoB'I0 B
KJITMHU, KMCeHb OKMCHIOE OPTaHiuHi CIIOJYKM, AKi B HUX Mic-
TAThCSA. 3aBASAKN IIbOMY 3BiJIbHAECTHCS eHeprisa, 6e3 AK0oi He Mo-
JKYTh BIilicHIOBATHUCA Pi3HI IIpollecu KUTTeAidAabHOCTi. Yac-
THHA I[iel eHepril BUAIIAETHCA V BUTJALL Tellja, I0 TiATPUMYE
IIeBHY TeMIepaTypy TiJja.

MosicHiTb, 4Yomy iXy BBaxawTb OydiBENbHUM i €HepreTuYyHUM
mMaTtepianom.

MpoBean camocnocTepexeHHs 3a npouecamu Bauxy i Buauxy. lo-
Knagw OfHY PyKy Ha rpyaHy KmiTKy, a Apyry — Ha XuBiT nig pebpamu.
3pobu rmnbokuin Bomx Ta NoBinbHUI BUAMX. OBroBopiTe y napi/rpyni, sk 3mi-
HIOETbCA OB’€M TrpyaHOI KNITKN. UM 3MIHIOETLCS MOBITPS, SIKE TU BMAUXaAELW?
fka cnonyka noTpannse Ao TBOiX KMAITUH Nig4 Yac razoobmiHy?

IIpomecu guxauwHs B JIOAWUHU I OigbIIIOCTI TBapuH 3a0esIie-
yye AuxaJibHa CHUCTeMa.

HuxalbHUMU IJIAXaMU aTMoc(epHe MHOBITPA, IO MICTHUTH
KNCEeHb, HAAXOAUTH 0 JereHb. TaM KuUCeHb 3 IIOBIiTPA IIepexo-
IUTh Y KPOB, KA TPAHCIOPTYE MOro MO0 OKPeMUX KJIITUH Ha-
IIIOr0 OpraHismy. ¥ KJITHMHAX KHNCEHb OKHCHIOE OpPraHiuHi CIIO-
JIYKM, BHACJIIJOK YOT0 YTBOPIOEThCS BYTJIEKHCJAUU ras. Byre-
KHCJIUU Ta3 3 KJITHUH IIepexXOoAuTh y KpPOB, sdKa TPaAHCIOPTYE
HOT0 IO JieTeHb. 3 JieTeHb BYTJIEKUCJNI ra3 Pa3soM 3 BUIUXYBa-
HUM IIOBiTPAM Uepes IUXaJbHi IJIAXH BUBOAUTHCS 3 OPraHiaMy.

MpuraganTte 6yaoBy AuMxarnbHOI CUCTEMU NOAUHU. PO3rnsHbTEe Marnto-
HOK 92, A. 3 aKMX YacTWH cKNnagarTbCs AuXanbHi WNaxu? 3a mantoH-
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koM 92, b npocnigkynte wWnsx, SKMW NpoxoasaTb Pi3Hi rasu Big nereHb Ao
KMiTUH | Yy 3BOPOTHOMY HanpsiMKYy.

Hocosa JlereHesun _
nopoxHuHa  MiXypelb KJ'IITI/IH/a
lopTaHb KuceHb Kucens
Y — Tpaxes

bpoHxu
Byrnekucnun

Nereni 5
A= | ras Byrnekucnuii

ras

Man. 92. A. bygoBa guxanbHoi cuctemu niogmHn. b. TpaHcnopT rasie
KpOB'to

Arx muxarors TBapuau. [lomgiOHy mo JOAMHM OYyAOBY OIMXaJb-
HOI cmcTeMu MAalOTh CCaBIli, NTaxXW, MJa3yHuW (ANIIipKm, 3Mii,
KPOKOIUJIU, Uepenaxu). ¥Yci BOHU IUXalTh aTMOC(EePHUM MOBi-
TpAM. A ock pubu, pakonomioHi,
6araTo MOJIIOCKIB HOTJIMHAIOTH
KHCeHb, PO3UMHEHUHN Yy BOi.
Tomy opranu fUXaHHSA B HUX He
JereHi, a 3a0pa (man. 93). Boga
oMuBa€e 3s0pa IUX TBaApHUH, i
\ KHCEeHb KPidhb CTiHKU 3a0ep HaJ-
Boga XOOUTh y KPOB. 3a0pa Bech dac
MalOTh OyTH 3BOJIOKEHi, iHaKIIIe
IUXAHHSI CTAa€ HEMOMKJIUBUM i
TBapuHA T'MHE.

3a6pa

Man. 93. Pnbun guxawtb
3a gonomoroto 3a6ep

e [lomipkyd, sk y pub gidbysaembcss 80ux i 8UOUX.

Kucenp Mo)ke HaAXOAWTH B OPraHi3M He TiJIbKM Uepe3 op-
raHu IUXaJbHOI CHCTEeMM, a U uepe3 moBepxHIO Tijma. Hampu-
KJaJl, € TBApUHU, V AKUX HEMae OpraHiB AUXaHHHA, i TOMY BecChb
KHCEeHb HAAXOAUTH UYepes3 IOKpuBU (Menysu, GaraTto pisHUX
IpeICTaBHUKIB UEPBiB TOIIO).

Arx muxaoTh pocauHu. PocamHu Tex AuxamoTh. KuceHb m0
IXHBOTO OpraHidaMy HaAXOAUTHL Uepe3 MOBEPXHIO Tija: AK uepes
Haja3eMHi (maroHm), Tak i uepes migsemui (KopeHi) oprauu.

MoMmipky#, WO CcNiNbHOro Ta BIAMIHHOrMO y npouecax AuxaHHda Ta
doTOCHHTESY.




IIpoBenemo mocain, sKuil TOBOAUTDH, IO POCIMHU AUXAIOTh

(maa. 94).
Bam 3HagoOuTbcA: [OBi CKMNSAHKM;
yucTa i BanHaHa BoAa; rifiodka poCinHu @ @
enopei.

MopAaaok BUKOHaHHA poboTu:

1. B ogHy CKIsIHKY Hanunte 4YucTy
BOAY, @ B ApYyry — Npo30py BarnHsiHy BoAy
1).

2. Y KOXHY CKMSAHKY NOMICTiTb NO Ti-
noyui pocnuHn, Hanpuknag enoaei.

3. Hakpuinte CKnsHKM Npo3opuMm KOB-
nakamu Ta NocTaBTe B TEMHE MicLe.

Yepes naBa-Tpu AHI Bu Mmoda-
4yuTe, IO BalHAHA BojJa crajia KajmaMmyTHolo. Ile cBigumuTh mpo
Te, IIO POCJIMHA IIii yac AWMXaHHS BUALISE BYTIJIEKHCIUMN ras,
AKUHN pearye 3 BaIlHAHOIO BOmOM0 (2).

Man. 94. Jocnig, akun
niaTBepaXye Te, WO POCvHU
nig Yac AuxaHHSa BMAINSTb
BYrneKkucnun ras

LlikaBo. He Bci opraHiamu Ansi OTPUMaHHS €Heprii NOrMHATL KUCEHb.
Heski 6akTepii MewkaTb y cepenoBuLli, Ae KUCeHb BiACYTHIN. [oTpiOHY
€Heprito BOHW OTPUMYIOTb 3@ paxyHOK PO3LLENIEHHS OpraHidyHnx cnosyk 6e3
yyacTi KUCHI0.

Mogyman, wo 6yno 6 Ha 3emni, kO 3HUKAKN BCi POCAMHW, 30aTHI OO
doTocuHTesy. Lo moxew 3pobuTtn Tu, Wob 36epertu npupoay?

_ Kopomko npo 2on06He

o JluxaHHa — (pisiosoriunmii mporiec, MOB’sI3aHUU 3 HAIXO-
JKEHHSIM B OPraHi3M KICHIO Ta BUBEIEHHSM 3 HHOI'O BYT-
JIEKHCJIOTO Ta3y.

e Ilpomecu muxaHHs B JIOOAWUHMW U OiJIBIIIOCTI TBapuH 3a0es-
Imeuye JuxajibHa CHCTEMA.

~~ TMepeBipsemo cede

1. Yomy noTpibHO NpoTUpaTK NMNCTKM KiIMHATHMX POCIVH Big nuny?

2. Yomy nwoguHa NOBWHHA 3axuLlaTy CBOI OpraHu AMXaHHSA Bifg noTpa-
NNsaHHA 3abpygHeHoro NoBiTpSA, Hanpuknag, 3a 4oNoMorok pecnipatopis?

3. OuiHn cBoto poboTty Ha ypodi. lNpoaoex peveHHs: Cb0200Hi 51 Oi3Ha8-
cs/-nace...; 3posymie/-na...; Hasquecs/-nace...; HalicknadHxiwe 6yino...

COHSIYHY eHeprito, Ky NOrnMHaTb POCINHN, MOXHa BMKOPUCTATK ANS
OTPUMaHHA eneKTPUYHOI eHeprii. 3anponoHynTe, AK MOXHa 34INCHUTK
Len eKkCnepuMeHT.

o—




§28. YUM BAXKAUBA MOAPA3SAUBICTb AN OPrAHI3MIB

XuTtTta BUMarae pyxy.

Apicmomenb, sudamHuli 0agHbozpeybKull y4eHud,
asmop nepuwux npaub y aanysi bionoeir

lNosicHu, wo mae Ha ysasi Apicmomernsb.

Haseu cepedosulya, y SKUX MeWKaromb Pi3Hi opaaHiamu.
SAKi mu 3Haew opaaHu 4yymmsi?

Sk peazcytomb Ha ennueu cepedosula POCIUHU?

Illo Take momapasauBicTh. YCi opraHiaMu — BiJ OTHOKJITHH-
HUX iCTOT MO0 JIOAWHU — MEIIKalOTh y Pi3HUX cepemoBUIIAX.
YMoBM IUX cepemoBUII] Uac BiJ uacy 3MiHIOIOThcs. Hanmpukaan,
3MiHIOIOThCSA IIOPU POKY, OCBITJIEHHS, TeMIIepaTypa IIOBiTpsA UM
BOJM TOIIIO.

PisHi KOMIOOHEHTH cepemoBHINA, IO OTOUYE OpraHiaMm, Ta
Moro BHYTPIIIIHHOTO cCepefoBUINA, AKi 3AaTHI Ha HBOTO
BIJUBATHU 1 CIPUUYUHATU peakIlilo y BiAIIOBiAb, Ha3WBaIOTh
nodpa3Huxkamu.

st Toro 100 BUIKUTU B TAaKOMY MiHJIMBOMY CBiTi, Bci opra-
Hi3MU ITOBMHHI IIOCTifiHO OTpUMyBaTu iH(OpMAIlii0 IIPO Te, IO
BimOyBaeThCA B HABKOJIUIITHHBOMY CEPEIOBUIIlI Ta BCePeAUHI HUX.

3maTHICTL OpraHidMiB conpuiiMaTyé NTOAPA3HUKMU 30BHIIII-
HBOT'O Ta BHYTPIIIIHBOT'O CEPEOBUINA U IIEBHUM YMHOM Ha
HUX pearyBaTU Ma€e Ha3By nodpas3nugicmb.

HaiinmomupeHinioo peaklii€lo opraHi3smiB Ha IOApPa3HEHHS €
pyX.

K OmTHOKIITHMHHI OpraHi3Mu pearylTh Ha IOJAPa3HEHHA.
Posraaubre mamoHoK 95. Ha HhoMY 300paskeHO OJHOKJIITHHHI
opraHisMm, SKi TeXX 3[aTHI cipuiiMaTH PiSHOMAaHITHI Imoapas-
HUKM U pearyBaTu Ha Hux. HampukJjiana, oqHOKJIITHHHA 3ejieHa
BoJopicTh xJyamimomoHaza (majs. 95, A) 3maTHa m0 (POTOCHH-
Te3y, TOMY PYXaeThCS B Ty YaCTUHY BOAOWMMU, AKa Kpalle OCBiT-
JeHa. PyxaeTbca xJjiaMijoMoHaza 3a HOIIOMOIOIO ABOX JKI'YTHU-
KiB, III0 HiOM BrBUHYYIOTHCSA Y BOIY.

Iadysopia-rydenbka mae umcienHi Bitiku (man. 95, B), 1o
pyXamThCs Y3rOAKeHO, Haraaymouu PyXu Becell. A KJIiTmHa
ameOu (maJy. 95, B) mepecyBaeThca 3aBAAKU 3MiHi hopMU KJIi-
TUHU, YTBOPIOIOUYN HECIPaBKHI HiKKU (IICeBIOmOmii).
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Marn. 95. CTpyKTypu OOHOKMITUHHUX OpraHi3MiB, Ski 3abe3neyyoTb pyx.
A. Y xnamigomoHaau: 1 — pxrytukn. b. B iHy3opii-Tydenbku:
1 — Biriku. B. B amebu npotes: 1 — nceBgonoaii (HecnpaBXHi HiXKKK)

3IifiCHIOI0OUN PYXH, OPraHi3sMM 3HaXOIOATH Kpallli YMOBH ic-
HYBaHH, IIIYKAIOTh 1KY, YHUKAIOTh 3yCTPiUi 3 BOporaMu TOIIIO.

o [lJo moxe 6ymu nodpasHukom Ons iH¢y3opii-myghenbku ma amebu
npomes?

Ax pocauHM pearyroTh Ha Moapa3HeHH:A. BiabHIiCcTh poCcanH
3aKpiIljieHi B I'PYHTI 3a JOIIOMOT0OI0 KOPEHiB, TOMY CaMOCTiMHO
He 3JaTHi 3MiHIOBAaTH MicIlle 3pocTaHHSA. AJie OKpeMi YacTUHH
pocauH 3miCHIOITH HeBHI Tumnu pyxiB. Hampukian, maroxHu
BMHOTPAAy MOXKYTh BUJO3MiHIOBATHUCHh Ha BycuKu (Mai. 96, 1).
Koo 11i BycuKU TOPKAIOTHCA TiJIOK JepeB YW YaCTUH MapKaHy
(110 mAJIsT HUX € MOAPa3HUKOM), TO IIOYMHAIOTh HAKPYYYBATHUCH
HaBKOJIO HUX, 3aKpimimoouu cTebJIo.

Iornamaoyy 3a HOMAIIHIMKM POCJAWHAMM, TH O0aumB/-ja, AK
BOHU MOBEPTAIOTH CBOI JIMCTKU M0 AKepesa cBitia (mai. 96, 2).
Y KBaceHUIIl TPUKYTHOI 3a HEJOCTATHHOTO OCBiTJEHHA (HaAIIpU-
KJIaJ, YHOUi) JUCTKU CKJIagaoThca (Maua. 96, 3), a 3a HOpMAaJb-
HOTO — PO3NPABJISIOTHCH.

@ @ ©

Marn. 96. 1. Pyxu pocnuH. Bycukn BuHOrpagy pearyrTb Ha KOHTaKT
3 OMOPOI0 i HAKPY4YyHTbCs Ha Hel. 2. PicT pocnuHu B Bik Kpaworo
OCBITNeHH4. 3. KBaceHuLa TPUKYTHA, JIMCTKU AKOT CKNagalTbCs B TEMPSBI
M po3npaBnsalTbCA BOAEHb

3razaii, SK pyXaJucsd JUCTKH POCJIHH-«XMKAKIB»: POCUUKH
i BeHepuHOI MYXOJIOBKM, KOJM HAa HUX Cigaja KoMaxa.
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' MoamBuck Bigeo, AK cknagalTbCs NMUCTKM MiMO3W. Ykaxu, [=]3
) Ha wo pearytoTb pocnuHu. https://cutt.ly/uV8yjkJ b

Ak pearyroTs Ha moapa3HeHHA TBapMHHU. TH BiKe =
3HAENI, 110 y TBApWH 1 JIOAWHU € PI3HOMAaHITHI OopraHu 4yTTH,
30aTHI cCIpuUMMaTH Pi3HI MOAPa3HUKU.

IToagpasuukaMu AJid TBaApUH MOXKYTH OYyTH CBiTJIO, MeXaHiuHi
BILJIUBU, TEMIIepaTypa, COJbOBUM CKJaJa BOAU, 1Ka, BOJOTICTb,
BOJa, 3BYKH, Pi3Hi peuoBMHM Ta 0araTo iHIINX YMHHHUKIB.

TBapyHU MOMKYTH 3IilicCHIOBATH Pi3HOMAHITHI pyxm (maJ.
97). Opni 3 Hux 3xaTHi no mBuUAKOro 6icy (1). Kenrypy pyauii
3IATHUN ONHUM CTPHMOKOM moJaTw BimctaHb g0 8-9 m (2).
3mii Ta gesaKi ANMIipKM nos3armb, BUTHUHAIOUMN CBOE THYUYKE
Tijgo (3).

IItaxu (4) Ta Kakanu HAOyJu 3AATHOCTI A0 noavomy: ixHi
nepeaHi KiHI[IBKY IIepeTBOPUINCH HAa KpuJja. [[o moJaboTy 31aTHIL
1 komaxu (5). TBapuHu, 1110 MENIKAOTh y BOJAOMMAax, 3MaTHI O
naas8aHHsa 3aBAAKU ILIaBIAM (6).

@ @ O
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Man. 97. Pyxv TBapwuH. 1. Bir renapga. 2. KeHrypy pyanin 3gaTHUN 34INCHIO-

BaTu cTpubkn. 3. 3mii nepecyBatoTbcsa nnasytoun. 4. CancaH, kKonu nikipye Ha

3000u4, moxe posBuBatTuM weuakicte go 320 km/rog. 5. Benuka 6abka

Ao3opelb-iMnepaTop MOXe pO3BMBATK Mif Yac NOMNbOTY LIBMAKICTb MOHaA
50 km/rog. 6. Benuka 6ina akyna — npeAcTaBHUK XpALLOBUX pub

IMixaBuii cnocid pyxy — peakmu6Huil — CIOCTEPiraroTh y Ta-
KUX TBaApWH, AK MeJy3H, BOCBMHHOTH a0o Kaabmapu. Mexysu,
CKOPOYYIOUHM CBOIO IIapacoJIbKy, BUIITOBXYIOTh 3-IIiJi Hel BOAY.
llesski HeBeJWMKiI KaJbMapu, 3aCTOCOBYIOUU PEaKTUBHUUN DPYX,
MOKYTb HaBiTh BUCTPUOYBaTH 3 BOAM Ta IIPOJiTaTH HaMA HEIO 3i
mBuAKicTIO mouan 40 Km/ron. PeakTuBuuii pyx KajabMapiB 3a-



Oes3meuye ocoOJMBHII OpraH y BUIVIALL Jiiku. Yepes HLOro Ha-
30BHIi 13 CHJIOIO BUIIITOBXYETHCA BOJa, 1 TBApMHA PYyXaEThCS 3a-
ITHBOIO YACTUHOIO BIEpe].

lMpoBegemo gocnif, Sk 4eMOHCTPYE peakTUBHUIN pyX. HanoBHiTb no-
BiTPAM rymoBY KyrnbKy W BignycTiTb ii. CnocTtepirante, K 3 KynbKu
LWBNOKO BUXOAUTL NOBITPS W BOHA nepecyBaeTbCs AOTU, AOKN BCe MOBITPA 3
Hel He Bunae.

BukopucToByoun goaaTkoBi gkepena, 3HanAite iHopmMalito npo Te,
WO pOBUTL TifNO 3Mi HAA3BMYAMHO THYYKUM.

__ Kopomko npo zoroBHe

e Pi3HI KOMIIOHEHTH cepeloBHIIlA, IO OTOUYYE OpPraHiaMm, Ta
MOro BHYTPIIIIHBOTO CepeAoBUINA, SAK1 3JAaTHI Ha HBOTO
BIJIMBATU 1 COPUUYMHATHU pPeaKIlilo y BiANOBiAb, Ha3MUBa-
IOTh IIOJAPa3HUKaAMU.

e 31aTHICTL OpraHisMiB cHpmiIMaTH IIOAPA3HUKU 30BHIIII-
HBOT'O Ta BHYTPIIIIHHOT'O CEpPeJOBUIIA W MEeBHUM UKMHOM Ha
HUX pearyBaTU Ma€ Ha3BY MHOJAPa3JIUBICTb.

e Opra”iamMu mo-pisHOMY 3JaTHiI COPUUMATH TOAPA3SHUKIU.

~~ TMepeBipsemo cede

1. Ake 3Ha4YeHHs NS opraHiamiB Mae 34aTHICTb CNpPUAMAaTU PiSHOMaHITHI
nogpasHuKn?

2. Yum Bigpi3HAOTLCA PyXMU POCHVH Bif pyXiB TBapuH?

3. 3a MOXITMBOCTI NpoBeaM CMOCTEPEXEHHSA 3a peakuieto pnbok B akBapi-
yMi Ha nogady Kopmy, NOCTYKYBaHHS Mo CTiHKax akBapiyma.

4. OuiHu cBoto poboTy Ha ypoui, NPoAoBX pedeHHs:: Cbo0200HI MeHi 80a-
nocs...; MeHi cmarno 3po3yminum...; ¥ MeHe 8UHUKITIO baxkaHHS...; 5IK6bu. ..

MpoBeau gocnig, 9KMnM AeMOHCTPYE POCTOBI Pyxu pocnuH. Noctas rop-
LMK 3 POCINNHO Tak, Wwobun BiH OCBITNOBABCS NamMmnoto 3 ogHoro Goky.
CnocrTepiran i gikcyn 3miHn. 3pobu BUCHOBOK. MoMipKyW, siK pi3Hi No4pasHMKK
OOBKINNS MOXYTb BMAMBaTM Ha PyXy POCIIUH.

§29. dK PO3MHOXYHTbCA OPrAHI3MU

Ycsa npupoda nparHe 4o caMo3bepekeHHs.
Mapk Tynnit QuuyepoH, 0asHbopUMChKUU nofaimuydHul digy

lNosicHu cnosa M. T. LjuuepoHa.

Yu dosodunocss mobi cnocmepicamu, K Ha epsadui citomb o2ipKu?
5K PO3MHOXYOMb MOAYHUUI?

Homy nacmieka, Kypka 4u copoka cudums Ha Alysx?
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1o po3MHOKeHHS 31aTHiI BCi, 63 BUHATKY, OpraHidaMu — Bif
OakTepiit Mo ccaBmiB. Po3sMHOMKeHHA 3a0e3leuye BiJTBOPEHHS
OpraHisMmiB i cupuse 30iJbIIEHHIO UMCEJIbHOCTI OCOOMH Pi3HUX
BHUJIiB.

3IaTHIiCTh OpraHisMiB [0 PO3MHOMKEHHS 3a0esmeuye Oeane-
pepéHe iCHYBaHHA Hummsa Ha HaWwill naianemi.

3aBAsSKU PO3SMHOKEHHIO OAThbKH IIepefaloTh HAIllagKaM BJIac-
TuBi IM O3HaAKM: 0COOJMBOCTI OyZOBM, HPOIIECIB JKUTTEIiAIb-
HOCT1 TOIIIO.

Axi OyBaroTh TUIIN PO3MHOKeHHA. Cmameée PO3MHONCEHHA
3a0e31euyIoTh CIlelliaridoBaHi cTaTeBi KJIITMHM — YOJIOBiui Ta
sKiHoui (mas. 98). BoHu simBaioThCcsa MidK co000, i 3 Takol 3a-
ILUIiAHEeHOI »KiHOYO0i KJIITHHI PO3BUBAETHCS NOUipHS OocoOMHA.

. ( PO3MHOXEHHA OPTAHI3MIB ) )

|
| |
CTATEBE HECTATEBE (63 y4acTi CTaTeBuX KITiTUH)
3a60;_7KL{ 3ummio | |
creuianizoeaHux

cmamesux KiimuH 3;? a(,‘),,n?(M: ao,;? meaux f ee,f%j quf:’::n_veeux
(donoeivyux Okpemux Hecma e;jeu Kﬁfm o
i KiHouUX) KITimuH, Harpuknad crop u

Man. 98. Tunn pO3MHOXEHHS OpraHiamis

Hecmameee po3muodxicenna Bin0yBaeThca 6e3 ydacTi crerti-
aJIi30BaHUX CTaTEeBUX KJIITUH, a JMOUipHI opraHisMu € HaIaju-
KaMu Jinire oxHiel 6aTbKiBChbKO1 ocoOmuu (MaJs. 98).

3a cTaTeBOro PO3SMHOKEHHA HANIaAKN MOXKYTh BiIpi3HATHCH
Bim 0aTbKiBCBbKHX OCOOMH 3a OeAKUMH oO3HakaMu. domy? 3a
CTATEBOTO POBMHOMKEHHA, y AKOMY 3a3BUUail 0epyTh y4acThb ABa
0aThbKiBCHbKi opraHismMm, HaAOIaAKXW OTPUMYIOTH BiJl KOYKHOTO 3
HUX JIUIIIe IIOJIOBUHY CIIaAKOBOI iH(opMaIrii.

Y pasi HecTaTeBOTO PO3SMHOKEHHA AOUYipHI OpraHi3sMu OTpU-
MYIOTh TaKHii caMo Habip cmagkoBol imdgopmaillii, AKUi MaB
MaTepUHCHKUU OpraHiam.



AKX po3MHOKYIOTHCA OTHOKJIITHHHI opranismu. Taki oxHO-
KJITUHHI opraHismMm, AK iH}ys3opid-Tydenbka Ta ameda IIpo-
Tel, POBMHOKYIOThCS ITOAiJIOM KJIiTMHU HaBOiJx (Maj. 99).

@ @)

Man. 99. Po3amHOXeHHA amebun npoTes (1) i iHdy3opii-Tydenbkn (2)

SAK po3MHOKYIOTHCA POCAUHN. POCINHI POBMHOMKYIOTHCSA SIK
cTaTeBUM, TaK i HecTaTeBUM cmocoboM. BisbmiicTs pocamnH, 110
3poCTaloTh Ha HaIliMl MJaHeTi, HajJeXaThb M0 KBITKOBUX: caMe
KBITKU 3a0e3meuyl0Th iX cTaTeBe PO3MHOMKEHHS.

e [lpuzadal 6ydosy Keimku.

Y nungakax THYUHOK (POPMYETHCA NUAOK — CYKYIIHICTH IUJI-
KOBUX 3epeH. KolkHe MMIIKOBe 3epHO MIiCTHTH IBi 40oJ0Biui cTa-
TeBi KJIiTHHU — crepMii, AKi oToueHi HIiIBLHOIO 000JIOHKOIO. A
JK1HOUl cTaTeBl KJITUHM PO3MIillleHl B PO3IIUPEHill YaCTUHI Ma-
Touku (y 3aB’sa3i).

IIpomiec 3aUTTA YOJOBIUMX 1 KIHOUMX CTaTeBUX KJIITHUH
HA3UBAIOTh 3ANALOHEHHAM.

Y KBITKOBHX POCJIUH BaILIITHEHHIO IIePeaye 3aANnuleHHS —
IIepeHeCeHHs NUJIKOBUX 3€PeH BiJ MUIAKIB TUUYMHOK Ha IIPU-
“mMouky Matouku (mas. 100). Iliciaa mporo mmuiakose 3epuo (1)

LleHTpansLHa
KNiTUHA ‘/@
\ anuekniTuHa
.

@
A ®

Man. 100. A. Tpouec 3anuneHH4. b. MNpouec 3annigHeHHS y KBITKOBUX
POCINH
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IIPOPOCTAE BCEPEAMHY MATOUYKM NHUJIKOBOK TpPyoOkKoio (2, 3),
SAKOI0 cIlepMii micTratoTbecsAa M0 HaciHHOro 3auvaTky (4), me Mic-
TATHCA KiHOUi crareBi KiaiTuau. OguH 3i crepMiiB 3aMBaeThCS
3 ANNEKJITHHOI. 3roZoM i3 Iiel s3amrimHeHOI ANRNEKJIITHHU
PO3BUBAETLCA MalOyTHsA pocauHa. IHIIIKNA conepMiii 31MBaeThCA
3 iHIIIOIO KJIiTHMHOIO HacimHoro 3auaTka (ii Ha3uBaOTh IeHTPaJIhb-
HOI0). 3 Hel 3roiloM PO3BUBAIOTHCA KJITUHU, IO MiCTATH 3amac
MOKWBHUX PEUYOBUH, IMOTPIOHUX /1A PO3BUTKY 3apOAKa.

3apo/ioK i3 3ammacoM MOKUBHUX PEUOBUH OTOUYETHCS 3aXUC-
HOIO o0OojsioHKoi0. Tak (opmyioTbCcAa HACIHUHU. 3TOJOM BOHU
OTOYYIOTHCS OIJIOAHEM — OOOJIOHKOIO IJIOAY, sIKa HacaMIiepen
YTBOPIOETHCS 3a PAXYHOK CTiHOK 3aB’dA3i.

Hacinuna (ogHa, Aekijbka um OaraTo HaciHMH), OTOUYeHA
OILIONHEM, Ma€ HasBy naid.

Pocaunnu 3pgaTHi ¥ 70 HecTaTeBOro PO3MHOKeHHs. Ha ma-
aoHKy 101 300pakeHo IAmopoTh IMUTHUK YOJOBiumi (e Bum
nomupeHuit Ha Teputopii YKpainu). Ilamopori (Tak camo, AK
MOXM, XBOII[i UM IIJIAyHM) He YTBOPIOIOTH KBITOK, XO0ua B HUX
dopMyIOThCs iHIIIL opraHu, AKi 3a0e3meuyoTh CTaTeBe PO3MHO-
JKeHHs. A HecTaTeBe PO3MHOKEHHSI BifOyBaeThCcsA 3a JOIIOMO-
rOI0 CIIOP, AKi YTBOPIOIOTHCSI B OCOOJMBUX OpraHax — CIIOPaH-
riax (mamu. 101, 3, 4). IlorpanuBIiu y COPUATINBI YMOBHU, CIIOPHU
IIPOPOCTAIOTh i JAOTh IOYATOK OCOOMHAM, 3JATHUM OO0 CTaTe-
BOT'O PO3MHOMKEHHI.

3
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Man. 101. Cnocobu po3MHOXEHHS WUTHMKA 4YornoBidoro. 1 — ocobuHa, ska

30iMCHIOE HECTATEBE PO3MHOXEHHS crnopamMu; 2 — crioparii 3ibpaHi y rpynm Ha

noBepxHi NUcTkiB (3); 4 — nicnsA Jo3piBaHHA criopy BucunawTbes (5); 3i cnopu
npopocTae 0cobuHa, Lo PO3MHOXYETLCS CTaTEBUM LUNSXOM (6, 7)



Cnopa y manopoTeii — Iie cheliiajii3oBaHa HecTaTeBa KJIi-
THHA, OTOUEHA IIiJBLHOIO OOOJIOHKOIO, IIT0 3axuInae ii Bifg
BUCUXAaHHSA Ta MHOHIKOIKEHb.

BinpimocTti pocauH npuTaMaHHE Ie I BereTaTuBHE PO3MHO-
JKeHHA. BezemamuéHne poO3mMHONCEHHA — TUI HECTATEBOTO
PO3MHOKEHHS, 3a SAKOI0 BiJf MaTepPMHCHBKOIO OpPraHiaMy Bin-
OKPEeMJIIOIOThCA 0araTOKJIITUHHI YaCTUHU. 3 HUX 3T0J0OM PO3BU-
BaIOTHCS HAIAIKMU.

Icuye 6araTo crroco0iB BereTaTUBHOTO PO3MHOMKEHHS POCJIMH:
oyanbamu, Bycamu (Maji. 102), :KkuBnamu (YacTUHAMU IIarOHiB),
KopHeBuIinamu (JIijist JricoBa, KOHBaJisA, Nupiii TOIIO).

@ @)

Man. 102. Cnocobu BeretatTmBHOro PO3MHOXEHHSI POCIIVH:
1 — cyHuui nicosi (Bycamu); 2 — kaptonns (6ynb6amn)

[isHanTecb, 9K came 34iNCHIOITbCA 3ragaHi cnocobn pPO3MHOXEHHS
POCIIVH.

3aBAsSKM BereTaTUBHOMY PO3MHOMKEHHIO OPraHid3MU MOMKYTH
3aJIUIIATHA BEeJINKY KiJbKicTh HaAIIaAKiB, AKi 30epiraioTh sSSKOCTi
MaTEePUHCHKOTO OpraHiamy.

o
o

Bukonaiti mpakTmuHy po6oTy <«Po3MHOXKEHHSA
pocyuH» 3a iHcTpyKIieo y QR-koxi. https://cutt.
ly/P7THTjiu

o Yomy KyrbmypHi poCriuHU pO3MHOXYomb 30e6irbwioz2o eecemamugHoO?

Ax po3MHOMKYIOTHCA TBapuHHU. TBapWHU, AK 1 POCIUHH,
3JaTHi PO3MHOYKYBATUCh CTAaTEBUM CIIOCOO0OM, AesAKi — TaKOXK i
HecTaTeBUM. ¥ OiJILIIIOCTI TBAapMH CTATEBi KJIITMHMW — YOJOBiui
(cnepmamosoiou) Ta KiHoui (AUyexkAiMUHU) YTBOPIOIOTHCA Y
cIelliajiisoBaHUX CTATEeBUX 3aJ03aX.

YosoBiui crTaTeBi 3a03u HaA3UBAIOTL CiMAHUKAMU, XKi-
HOui — seyHukamu. CyKyOHICTH OpraHiB, AKi 3abesmeuy-
IOTh CTaTeBe PO3MHOYKEHHS, YTBOPIOE cmamegy cucmemy.

o—
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Y OinbHIoCTi TBapWH OLHI OCOOMHM YTBOPIOIOTHL YOJIOBiUi cTa-
TeBi KJiTuHU, iHIIi — KiHoui. Takmx TBapmH HaA3WBAIOTL PO3-
dinvHocmamesumu. JIOCUTh YACTO y TaAaKUX TBAPUH OCOOMHM YO-
JIOBiuOi cTaTi (camui) 30BHI BiApiBHAIOTHCA BiJ 0COOMH KiHOUOIL
(camor) (man. 103, A). IIpore € i TBapuHHM, ¥ AKUX OZHA U Ta
caMa 0COOMHA MOKe YTBOPIOBATH SK YO0JIOBiUi, Tak i »kiHoui cra-
TeBi KJiTuHHU. IX HazmuBawTh 2epmappodumamu (man. 103, B).

) @ 2) ®

Man. 103. PosgineHocTatesi TBapuHu (A) i TBapuHu-repmadpoantun (b).

A. Y xyka-oneHs camui (1) matoTb oOpe pO3BMHEHI LWeNnenu, Wo HaragywTb

poru; BOHWM iIX BUKOPUCTOBYIOTb Y ABOOOSIX 3a CaMKy (2), AKa Takux «poris»
He mae. b. HazemMHuIn MONOCK BUHOrpagHUin cnumak

Y nesAKmWX TBapuWH CIOCTEpPiraroTh PisHiI BapiaHTH BereTaTHUB-
HOT'O PO3MHOMKEHHS: IIOJiJ HaBIILJI, OpyHbKYyBaunHsa (MaJu. 104,
A), BijoKpeMJIeHHS HEBeJIMKNX YACTUH Tija (HanpukJjaan:, 6ara-
TONIETUHKOBUN uepB’AK momerariepis) (maa. 104, B).

) ®

Man. 104. TNpuknagn BereTaTMBHONO PO3MHOXEHHS Y TBApWUH:
A —rigpn, b — pogekauepii

_ Kopomko npo z2oro8He

e PosamHOKEeHHsT opraHidmiB OyBae crareBe i HecTaTeBe.

e CraTeBe PO3MHOKEHHSA 3a0e3IIeuylOTh CIIelliaJji3oBaHi crTa-
TeBi KJITUHUM — YOJIOBiUi Ta »KiHOUI.

e HecrareBe po3sMHOKEHHA BimOyBaeThbcs 0e3 ydacTi crerria-
JIi30BaHUX CTaTe€BUX KJIITHH.

~~ TMepeBipsemo cede

1. Slke 3Ha4YeHHs TOro, WO OpraHiamMu, siki 3gaTHi 4O HECTATEBOro PO3MHO-
XEHHS, MOXYTb PO3MHOXYBATMUCS TaKOX i CTaTeBUM cnocobom?
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2. Y yomy nondaraloTb nepesarn Ta HeAosiKM CTaTteBoro Ta HecTaTeBOro
PO3MHOXEHHSI OpraHiamiB?

3. OuiHn cBoto poboTy Ha ypoui, NpoaoBX pevyeHHda: Cb0200Hi S di3Has-
cs/-nacb...; 3posymie/-na...; Halbinbwi mpydHowi s eidyye/-na...; 5 He
emig/-na, a menep ymilo...

§30. dK POCTYTb | PO3BUBAKTbLCA PI3HI OPFAHI3MU

3MiHM — 3aKOH XUTTS.
LxoH @iydxepanb0 KeHHedi, 35-U npe3udeHm CLUA

lNosicHu cnoea [JxoHa KeHHeO.

lNpueadad, y YoMy norisizae cmameege PO3MHOXEHHS. SIke (i020 3HaYeHHS?
ki knimuHu 6epymb ydyacme y cmamegoMy PO3MHOXEHHI?

5K PO3MHOXYHOMbCS OOHOKITIMUHHI Op2aHi3amu?

Illo Take pict i po3BuToK opraHidamis. PicT i po3BuUTOK — II€
IIBi CTOPOHU €IMHOTO IIPOIleCy 3MiH OpraHismy B daci.

Picm — 1ie 36iybIlIeHHA PO3MipiB i Macu Tija opraHismis.
Po3eéumox — BHYTpPIilIHI 1 30BHINIHI 3MiHM OpraHiamy, AKi
BiZI0OyBaIOTHCA HPOTATOM YCHOTO JKUTTH.

Arx poctyths i po3BuBarThea pocaunu. Ilpmragait, KoxHa
HaciHMHA KBIiTKOBOI POCJIIMHU MICTUTH 3apPOJIOK, 3 AKOTO (hopMy-
eTbCcA HOBa pocyauHa. HaciHuHa nmpopocTae juiie 3a CIPUATIN-
BUX YMOB: II€BHOI TeMIepaTypu, BOJIOTU Ta BMIiCTy KHCHIO.

CyKynHiCTb IOCTiJOBHUX CTAJill PO3BUTKY, AKi IIPOXOIATH
OpraHi3MM IEeBHOI'0 BUAY IIPOTSATOM CBOI'O JKHUTTs, HasuBa-
IOTb HUMMESUM YUKLOM.

Pocniuna, Aka posBuBaeThcAa 3 Hacinmuu (maa. 105, 1), mae
Ha3By npopocmok (2). BiH XKUBUTHbCA 3a PaxXyHOK ITOKUBHUX

@ 2) O @

Man. 105. CTagii XUTTEBOro LMKMY KBITKOBOI POCIMHMU
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pevoBUH, II0 MicTAThCA B HacinuHi. Ilicaa dopmyBaHHS mep-
IINX 3eJIeHWX JIMCTOYKIB pocjimHa HaOyBa€ 3JaTHOCTL mo ¢oTo-
CUHTEe3Y, TaK IMOUYMHAETHCA Iepion mos000i pocauHu (3). Bona
II1e He YTBOPIOE KBITKMU 1 TOMY He 3JaTHA OO CTAaTEBOT'O PO3MHO-
JKeHHsa. Bix mouaTKy nepmioro IBIiTIHHA HacTae Iepiof 3piJol
pocauHU, 3TATHOI YTBOPIOBATHU HaciHHA Ta 1monau (4).

HocaimiTe BOJAMB PIBHUX YMOB Ha IIPOPOCTAHHSA EikE
HacinuH. Iliciisa 3aBeplIeHHA IOCJHIIMKEHHS IIpe- 3
3€HTYyHTe Horo pesyiabraTu. IHCTPYKIIia 3a QR-Komom. [l
https://cutt.ly/x7TH4Xba

[

BaraTto pocauH 3maTHiI 40 HeoOMe-
JKE€HOT'0 POCTY, KOJIM PO3Mipu OCOOMHM
IIOCTYIIOBO 30iJBIIYIOTHCA BIIPOIOBIK
ycboro KuTTdA. Ha maaiouky 106 3o-
OpaskeHHI 3pi3 uepes CTOBOYD AepeBa.
Ha HBOMY UYITKO BUMIHO TaK 3BaHi
PiuHi Kiabyd: Iie TIIAHKU IOPIYHOTO
moToBIleHHA crebsa. IligpaxyBaBiiim
IXHIO KiJIBbKicTh, MOKHa BH3HAUUTH
BiK gepeBa. YTBOpPeHHA pPiYHUX Ki-
JeIp IIOB’sI3aHO 3 TUM, II0 Hepioau
pocTy (HaBecHi, BJITKY Ta Ha IIOYATKY OCEHi) UeprymoThcd 3 Iie-
piomaMu, KOJIM PicT IPUNUHAETHCA (BSUMKY).

Y pocimH TPUBAJIICTE KUTTA MOXKE BapiloBaTu B JOCUTH IIIU-
poKuX Mexxax. € pocJIMHM ONHOPiuHI (ropox IociBHUI, Kpil,
IBiTHa KamycTa), ABOpPiuHi (MOpPKBa, ceJjepa, KamycTa 0iJioro-
JIOBKOBA TOINO) Ta OaraTopiuni (kKapromasa, OeroHis, JIOIIyX Be-
JUKUM, yci gepeBa Ta KRymii). [JOBro:KuTeaamMu cepel POCIUH €
suriBenb ckeabHUM (;KkuBe moHan 1800 pokiB; 3pocTae HaA Tepu-
topii CIITA), cexBos BiunoseseHa (mo 2200 poxris; CIITA), cocua
noBroBiuHa (mo 5063 poxkis; CIITA) (max. 107).

Man. 106. 3pi3 4yepes
cToBbyp Aepesa

Man. 107.
PocnuHn-poBroxureni.

1. CocHa goBrosiyHa
(carae 3aBBuLIKK 0 15 m).

@ @ 2. CekBO#sl BiYHO3€eneHa
(3aBBuWwKKN o 115 m).



Ax poszsuBarThca TBapunu. Ha mamionky 108 300pakeHo
KOMaXy — MeTeJIMKa IMIOBKOBUYHOTO MIoBKompana. CaMKu meTe-
JuKa BigkJyanaiorh ailya (1), 3 AKUX BUXOOATH JAUYUHKU — 2Y-
Ccinv (2). JImunHKa He Mae KpuJ, ii Tijo uepBomonioHOI hopmu.
I'yciHb KUBUTBCA JUCTKAMHU HIOBKOBUIL. TpPUBAJJICTh KUTTSA
I'yCeHi cTaHOBUTH 3a3Bmuail 26—32 mobu. 3a 1ieii yac BOHA iH-
TEHCHUBHO POCTe, il Maca 30imbmmyerhbcsa mpuoOausuo B 10 000
pasiB.

CATHYBIIN TPAaHUUYHUX PO3MipiB, I'YCiHb 3aJMAJbKOBYETHCH:
BOHA IJIETE i3 IMTOBKOBUX HHUTOK (IXHS MOBMKWHA MOKE CTAHO-
Butu 10 900 M!) ocobamBy 000JI0OHKY — KOKOH (3), ycepemmmi
SAKOro (QOPMYEThCA HACTYIIHA CTAAid PO3BUTKY — JslEUKA.
¥V 1meit yac opraHiam Komaxu 3a3Hae 3Ha4HOI mepedymoBu. Ilpu-
0sim3HO uepes 15—18 mi6 3 KOKOHA BUXOAUTH O0OPOCAULL Meme-
aux (4).

© @ ® @)

Man. 108. Ctagii XnTTEBOro LUKy Metenuka
LLIOBKOBMYHOIO LLOBKONpsSiAa

e 3’dcyd, K cniggidHOCAMbLCS MOHAMMS «picm» i «pO38UMOK» Ha Mpu-
Kradi WoBKOBUYHO20 WoeKorpsda.

Tun micaa3apoAKOBOTO PO3BUTKY, 3a SAKOIO HaAPOIKYETHCS
ocobuHa, AKa BiApisHAETHCA Bin mopocsol (IMYMHKA), HasuBa-
I0Tb Henpamum (AK MeTeJuK IIOBKoupsn). Henpsamuii po3Bu-
TOK NPUTAMaHHUU yCiM KoMaxaM, 3¢ MHOBOIHUM, OaraTboOM PH-
6am (Kopomy, PiUKOBOMY OKYHIO, (hopesi palimy:KHi#l TOIIO0).
Hampukxian, camxa xabu BigkJamae 3allIigfHEeHI iKpUHKU Yy
BOZY, 3 SIKMX PO3BUBAIOTHCS MAaJIeHbKi JIMUYMHKN — IIYTOJIOBKH,
10 HAragymoTh MaJbKiB pmb. 3rogoM IIYIroJIOBKH POCTYThb, Y
HUX 3’ ABJAIOTHCA KiHI[IiBKM, 3HUKA€E€ XBiCT, i BOHU IIOCTYIIOBO
IIePETBOPIOIOTHCA Ha JOPOCTY OCOOUHY.

MoamBuCh Bigeo po3BWTKY Nyronoska. Ak TM ragaew, [EgsE
AN9 Yoro B UMKAi po3BUTKY ab noTpibHi Taki cknagHi
nepeTBopeHHsA? https://cutt.ly/ZV8fVAv




e [lomipkyd, Yyomy xabu Hanexame 00 3€eMHOB0OHUX, abo amibil.

IInasymam, mraxam, CCaBI[AM 1 JIIOAWHI OPUTAaMaHHUU Nps-
MUl mun po3gumky. 3a TAKOTO TUITy PO3BUTKY IIIOMHO HApPO-
I)KeHa TBapuHa 3arajioM Haragye mopocJay (masua. 109).

Man. 109. TBapuHU 3 NPAMUM TUMOM PO3BUTKY

¥ nraxiB 3apoJoK pPo3BUBAETHCSA BecepeauHi aima (max. 110).

A ®

Man. 110. A. BygoBa kypsidoro snus: 1 — wkapanyna, 2 — 6inok, 3 — >XOBTOK,
4 — 3apofok, 5 — noBiTpsiHa kamepa, 6 — KaHaTUKK, SKi YyTPUMYIOTb 3apOaoK
y cTanomMy nonoxeHHi. b. PO3BUTOK 3apoaka B KypA4oMy SnLi

e [lomipkyl, 8na 4o2o 8 Alyi nompibHa nogimpsiHa Kamepa.

Y OGinbIimocTi ccaBIiB 3apoJgOK OTPHMMYE IIOKHBHI PEUOBUHU
OesrmmocepenHbO Big opramismy wmarepi. utuHua (omHe abo
KiJIbKa) ITic/Ia HapOI:KeHHA IIoTpedye MOTJIAAY i BUTOIOBYBAaHHS
MOJIOKOM MaTepi.

o [Tomipkylime, Yum 8i0pi3HsIEMbCS Crnoci6 ompuUMaHHS MOXUBHUX pedo-
8UH 3apodKoM nmaxie i ModuHU. 5IKe ye mae 3Ha4yeHHs1 Onsi ocobriueoc-
med po3sumky 3apodka yux opaaHiamie?

fAxoro Moske 0OyTH TPUBAJICTD KUTTA TBaApuH. [CHYI0OTH opra-
Hi3MU, TPUBAJICTh KHUTTA HAKUX CTAHOBUTH JHUIIEe KiJbKa
MicAIliB, a To ¥ TMxKHIB. Hanmpukian, kiMHaTHa MyXxa JKUBe B
cepenabomy Bix 8 mo 20 1i6. HaTomicTh TpuBaicTh sKUTTA MOP-
CbKOTO BeJIETHA — CUHBOTO KuTa MoxKe ctaHOBUTH 10 100 pokis.



Man. 111. Mopcbka rybka
AHOKCUKanikC — TBapMHa-O0BroOXUTENb

PexkopacmeHomM cepen TBapuH € MOp-
CbKa I'y0Ka aHOKCHUKAJIKC: BiK JeAKUX
0COOMH OI[iHIOITH Mpuban3Ho B 10 THC.
pokiB (mam. 111).

Mepiogn4HO BUMIpPIOM CBIM 3picT i Macy
Tina, a oTpUMaHi NOKas3HWKK 3anucym y
30WWnT. Lle KinbKiCHi 3MiHK: NepiognyHO 3Baxy-
toum cebe i BU3Ha4aKum CBil 3picT, T MOXeLU
cnocTepiraTu, K LWWBUAKO Ui MOKa3HMKN vac Big
yacy 36inbLUyTbCS.

_ Kopomko npo zonoBHe

e Pict — me 306isbiieHHs po3MipiB i Macu Tijia opramismis.
PosBuToxk — BHYTpPIiIlIHI 11 30BHINIHI 3MiHU OpraHiamy, AKi
BiIOyBaIOTHCA TPOTATOM YCHOT'O JKUTTH.

e JKuTTEBUIT MUKJ — CYKYHOHICTH IIOCJiIOBHUX CTamiii po3-
BUTKY, AKi IIPOXOAATH OPraHidMM NMEBHOTO BUAY IPOTATOM
CBOT'O KUTTH.

~~ TMepeBipsemo cede

1. Ynm cTaTeBe pO3MHOXEHHS BiAPI3HAETLCSA Big HECTAaTEBOro?

2. lUlo Take XUTTEBUIN LUK OpraHiamis?

3. Wo cninbHOro ta BIAMIHHOMO MiX MPAMUM Ta HENPSMUM PO3BUTKOM
TBapuH?

4. OuiHn cBOO pOBOTY Ha YpoLii, NPOAOBX peyveHHs: MeHi 3po3ymiro, wo...;
Y MeHe 8UHUKIO baxkaHHS...; SKbu ...

O6G’egHanTecsa y rpynu Ta, KOPUCTYKUUCH IHTEPHET-pecypcamm, ckna-
AiTb MiHigoBigHMK abo nenbyk Npo AMBOBMXHUX POCIIVH | TBApWUH — pe-
KOPACMEHIB 3a BikoM i po3amMipamn. OGroBopiTb BMKOHAHI 3aBAAHHS, OLHITb.




Y3AAAbHEHHS
AO PO3AIAY 2 TEMU 2, TEMU 3, TEMU 4

1. YcTaHoBM NOCNIAOBHICTb PO34iNeHHs CyMilli Kpernam i LyKpy.

A npoineTpyBaTh cymiLl
B BunapysaTtu cinstpat
B no cymiwi gogatu Bogu

2. BuGepw 3a1iBy peyoBMHY B psifi 3anponoOHOBaHNX PEYOBMH.
KyxoHHa cinb, nosimps, xap4yoea coda, eoda, birloK, ricox.

3. BusHay, 0o 9Koro npupoaHoro siBuLla HaneXuTb NPOoLEC ipXXaBiHHA 3a-
nisa.

A BionoriyHoro

B (isnyHoro

B ximiyHoro

" acTpOHOMIYHOrO

4. NpopgoBx peveHHs: Bugumi posmipn Micsua Ha Hebi, xod | He ayxe, ane
3MiHIOHTbCA Yepes Te, LWO...

A Micaub nynbcye — po3LLMPIOETLCA | CTUCKAETLCA
B amiHeTbCs BigcTaHb MK Micauem i 3emneto

B 3miH0€eTbCs BiacTaHb Mk Micauem i CoHuem

I 3mMiHOETLCA BiacTaHb M 3emneto i CoHueMm

5. Ha3Bu opraHu guxaHHsA NOAMHU Ta CCaBLiB.

A HUpKK

B wnyHokK

B nereHi

I cepue

6. YCTaHOBM BiQNOBIAHICTb MiXK ABULLAMW Ta IXHIMW NpUKnagamu.

1 BionoriyHi A pO34YMHEHHS coni y BOAI, OKMCHEHHS, PO3YNHEHHS
2 Pi3nyHi coau B OUTI

3 ACTPOHOMIYHI B micayHe 3aTEMHEHHS, COHAYHE 3aTeMHEHHS

B koHBeKLUis, ntoanHa OiXkuTb, M4 KOTUTbCS
" pO3MHOXEHHS, MOAPAa3NMBICTb, PICT, ANXaHHS

7. Mpoposx peveHHs: COHAYHI 1 MicaYHi 3aTeMHeHHs BigbyBanucsa 6 Lwo-
MicsIYHO, AKOW. ..

8. MNopiBHAN, 9K pearytoTb POCANHW | TBAPUHN HA OAHAKOBI MOAPa3HUKU.
9. 3 9KOK METO CTBOPHOKOTL CUHTETUYHI MaTepiann?

10. 3a paxyHOK SIKOro Npouecy B XMBUX ICTOT NIATPUMYETLCS iXHA YNCENb-
HIiCTb Yy Npupoai?



Po3ain 3. TII3HAEMO COHSAYHY CUCTEMY

TEMA 1. ACTPOHOMIYHI IHCTPYMEHTMU
TA CNOCTEPEXEHHS

§31. UWLO TAKE CY3IP'4

Akbu Ha 3emni Oyno Tinbku ogHe micue, 3BigKu
MOXHa 6auntn 30pi, Tyan 6 3BigycCinb iwnu noaw.

Jlyuit AHHel CeHeka,
0a8HbOPUMCLKUL MUCbMEHHUK ma opamop

losicHu, Kk mu po3ymiew crioea CeHekKu.
lpueadad, wo mu 3Haew npo e8icb 3emrii.

e Sk Hasuearomb MPOMIXKOK Hacy, npomsa2omMm sKko2o 3emsis pobume 00UH
obepm Hagkosio c80€i OCi?

o Ckinbku 200uH mpusae 3emHa doba?

Yu icuye HeOecHa coepa. Coocrepi-
railouy 30pi Ha HiuHOMY HeOi, BaKKO
mo30yTHuCs BigUyTTs, IO BCi BOHU Haue
NPUKPINJEHI 10 SAKOToCh HEBUIMMOI'O
ckiaeninaa. Mu maue mepeOyBaeMo Bce-
penuHi BeaumuesHoi KyJi. Koam 3HaHB
IIPO MOBKiIsgz Oyjo mMajo, JOAU BBa-
JKaJiv, IO 30pPi NMPUKPINJeHi OO0 TBep-
moro Heba, AKe 3ycibiu orouye 3eMII0 pjan 112, [aBHi ysBrIEHHS
(man. 112). Woro HasBasu HeOeCHOW npo Teepae Hebo, Ao
cgeporo. AKOro MPUKPINNeHo 30pi

Hebecna cgpepa — 1e ysaBHa cdepa Ay:Ke BEJIUKOrO PO3-
Mipy, B IIeHTPi AKOI mmepeOyBae crocTepirau i Ha Ky CIpO-
€KTOBAHO BCi CBiTMJIA TaK, K BiH 0auuTh iX y IIeBHUII MOMEHT
gyacy 3 IEeBHOIL TOYKM IIPOCTOPY.

3romom Jioau 3’sicyBaJid, IO TBepAOro Heba He icHye, a He-
OecHa cdepa — ABHUINE, BUAMNMe JHIIle JIOACbBKOO ysBoio. Ha-
CIpaB/i MU BAMBJIIEMOCHL ¥ KOCMiuHY 0€30JHIO, II[0 HEe Ma€ IPo-
CTOPOBUX MeX. AJie ysABJIEHHA PO cdepy, Ha AKIA MicTATbCA
30pi, BUABUJIOCH AV Ke€ 3PYUYHUM [JIsI BUBUEHHS 30PAHOIO CBITY.

IIle y naBHUHY OyJiO ITOMiueHO, IIT0 HeOecHi cBiTua obepra-
IOThCSA HaBKOJIO 3eMJri. I3 1boro 3poOmjim BHUCHOBOK: HebecHa
chepa obepraeThbcsa HABKOJIO Halmoi maaHetu. Hacmpasai pyx
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cBiTHI pasom 3 HebOecHOIO cdepoio — Ile HACTIZOK o0epTaHHSA
3emi.

Kopuctytouncbe QR-kogom, mopentoemo HebecHy cdepy.
https://cutt.ly/zZTH780j

Axkwo doTorpadyBatn 3opsiHe Hebo
HepyxoMuM choToanapaTom ynpoaoBX
KiMbKOX FOAWH, TO OTPMMAaeEMO 300paxKeHHs,
AK Ha marnoHKy 113. Yci 3opi onucyoTb Ha He-
BecHin cdepi ayru, Haye KoxHa 3 HUX pyxa-
€TbCA B340BX Kona. lNpuyomy BCi Kona Ha
CBiTNMHI MaloTb CMiNbHUA LEHTP, nobnuay
AKoro 6a4Mmo He ayxe sickpasy 3opto. i Ha-
3uBatloTb [lonsipHO 30pero, 60 BOHA NEXUTb
Ha HebecHin cdepi ayxe 6nu3bko o MiBHiY-

Man. 113. Pyx sip HOro nomtoca cBity. Ockinbkn 3emns oavH
Ha HebecHiit cpepi, 06epT HaBKOsO CBOET 0Ci pobuTh 3a A06Y, TO
3adikcoBaHmi " pyx HeBeCHUX CBITUM, CMPUHUHEHWUIA TaKUM

3a pornomoroto dpoToanapara obepTaHHAM, HasnBaTb 00608UM.

“" MpounTai 3a QR-ko0OM Npo [060BWIA PyX CBITUM Y Pi3HNX Opei0
] Toukax 3emni. 3a 4ONOMOroOK TPbOX CXEMATUYHUX MaritoH- T
KiB nokaxun goboBui pyx 3ip Ha nontocax 3emni, ii ekBaTopi, a &
TakoX Tak, Ik My oro 6a4mmo 3 TepuTopii Ykpainu. https://cutt.ly/ ¢
R5hBjOU

IITo Take cysip’a. Kosu Mmu nuBuMocsa Ha 30psHe He0O, TO 37a-
€ThCHA, IIT0O BOHO BCUIaHE HEe3JIiUeHHOIO KiJbKicTio 3ip. AJie 1ie He
TaK, JIOACbKe OKO 0aUuMTh Ha HbOMY He
oinpire ik 6000 3ip. Hamry yBary Ha-
caMImepe TPUBEPTAIOTh SCKpaBi. 3ro-

/ JIOM MM IIOMiyaeMoO, IO 30pi PO3IOIi-
N/ JeHi Ha Heb6i HepiBHOMipHO. CrocTepe-
\,.-“’ JKeHHA TPOTATOM KIJIBKOX BEUODPIB YU
Anbtaip THKHIB IIOCIILJIb JAlOTh 3MOI'y BCTaHO-
BUTH IIIe OJHY OCOOJIMBICTHL — MU He II0-
MigaeMo pyxX 3ip ogHa BiTHOCHO OJHOI,
HeHaue BOHU CHOPaBIi IIPUKPIILJIEH1 10
HeOecHOI coepu. 3MileHHs Ha HIiN
mepeBaskKHOI OiJBIIIOCTI 3ip He MOXKHA
mob6aunTy HaBiTh HA HMPOMIKKY Uacy B

[eHeb

Man. 114. MNMpocTa

reomeTpuyHa qirypa, 100 PORIB!. ) o
TPUKYTHUK, HamManboBaHa fckpaBi 30pi Ta HE3MiIHHICTBH ITIOJIO-
Ha 30psiHOMY Hebi 3a JKeHHA 3ip Ha HebecHi# cgepi maroTh

AOMOMOTOI0 siCkpaBuXx 3ip  3mory 06’eIHYBATH iX y IIPOCTi reome-



TpuuHi Qirypu (masn. 114). Hanpuraan, TPUKYTHUKUA YU TPs-
MOKYTHUKU. 3BiCHO, TaKe «MaJIOBAaHHS II0 30PAX» MU BUKOHY-
€MO YSIBHO, TOOTO IMOAYMKIU.

Ilepiri «30pAHI XyOOKHUKM» 00’ €OHYBaJIM SCKpPaBi 30pi y
dirypu, 1mo Haryacrimie BigzoOpaskaay 3eMHUX TBAPUH YU IIPE/I-
MeTn mooyTy. Hanpukian, Bis — HeOAMiHHA pid y :KUTTI HAIIUX
npairypiB (mas. 115). I1i 3opani ¢irypu mHasBaau cysip’amu.

) ®

Man. 115. ®irypu-cysip’a Ha 30psiHOMY HeOi, BTiNeHi paHTasielo noguHu.
OpHa n Ta cama rpyna ackpaBux 3ip y cTapoAaBHiX rpekis — Benuka
Beameauus (A), y moHronie — KiHb (B), a B ykpaiHuis — Benvkui Bis (B)

Ilomin 3opsHoro Heba Ha cysip’s TpuBaB moBro. Omui # Ti
cami 30pi iHoAi BimHOCMJIM Mo pisHUX cysip’iB. Ile cTBOprOBAJIO
ILIYyTAHWHY B KiJIBKOCTI cy3ip’iB Ta ixHix HasBax. Tomy 1922 p.
ACTPOHOMU BUPIINMUJIN IaJUIIUTU Ha HebOecHiit chepi suime 88
HauBigomimux cysip’iB. SIKIT0 g0 mbOTO mifg cy3ip’ M podyMminau
YMOBHY (irypy, To IIicjasa — meBHY OiaaHKy HebecHOI ciepu, 110
Ma€ YiTKi Mexxi.

Cysip’a — ue pinanka HebecHOI cdepu i3 UiTKO OKpecJie-
HUMHU Me)XaMu I yciMa 30pAMU Ta iHIMUMU HeOeCHUMU
cBiTMJIaMU, IO JIEXKAThb Yy IIUX MeXKaX.

Cysip’a Ha 3opaHoOMy Hebi — TaKa cama YMOBHIiCTBH, AK i He-
OecHa cepa. Mu 6aunmMo 30pi B AKOMYCh Cy3ip’i OJIM3BKO OIHY
0isg omHOI, aje HacupaBAi B KOCMIiUHOMY IPOCTOPi MiK HMMN
BeJUYe3Hi BigcTaHi.

Comouarky ¢irypu cysip’iB JamHa TpUMaJia y CBOIH
mam’ATi, — i3 yacoM cTaJjia IIePeHOCHTH TaKi 300parkeHHA Ha
KaMiHb, I'IMHAHI TaOJAWMYKM, IIamipyc i, 3peliToio, Ha maIrip.
Taxk 3’sABUJIMCA TepIIi KapTu 3opsHoro Heba (man. 116). Ha
HUX 300pakanu MiiuHMX repoiB, PiBHUX TBApPUH i IpeaMeTH,
Ha 4ecTh AKuX OyJso HasBaHo cy3ip’a. Ha cyuacuux raprax 3a-
3HAYaIOTh TiJIBKM 30pi Ta iHIIMi HeOecHi cBiTmia.




Man. 116. MNepwa kapTa 30psHOro Heba,
BUrOTOBIIEHA APYKapCbKMM cnocobom
3 rpaBlop 3HAMEHUTOro XyAO0XKHMKa
A. Owopepa

Yci sackpaBi 30pi mMawTh BJacHi
Ha3Bu, HampukrJaazn, Cupiyc, Cmika,
Anrapec Tomio. Yci 30pi mosHaueHo
JiTepamMmu rpernbkoi aberku (Hampu-
KJag, anbpda, 6era, ramma) abo mud-
pamu.

' 3BidKM NOXoaaTb Ha3BU cy3ip’iB? MNpounTtan TekcT «YKpaiH-

) cbka HapogHa acTpoHoMmisi» 3a QR-kogom i HaBeau npu-
Knag ogHiei-OBOX YKpaiHCbKMX Ha3B cy3ip’iB. https://cutt.ly/
P5hBRUd

_ Kopomko npo z2oroBHe

e Hebecna cdepa — 1me yaBHa chepa OyKe BEJIHKOIO PO3-
Mipy, B IIeHTPi AKOI mepeOyBa€e cIocTepirau i Ha sIKy CIIPO-
€KTOBAHO BCi CBiTmJa TaK, AK BiH 0auuTh iX y HEeBHUM
MOMEHT Yacy 3 NIeBHOI TOUKU IIPOCTOPY.

e Cysip’a — 1e ginaHka HebecHOlI cdepu i3 UITKO OKpecJie-
HUMHU Me)KaMH I yciMa 30pAMH Ta iHIIMMH HeOeCHUMU
cBiTHMJIaMM, IO JIEXKATh Y IIUX MeKaX.

~~ TMepeBipsemo cede

1. e micTuTbCsa LeHTp HebecHoi cchepn?

2. CKinbku 3ip MoXxxHa nobaynTn Ha BCboMy Hebi He036POEHNM OKOM?

3. Po3mnsaHb kapTy 3opsiHoro Heba y WkKinbHOMY atnaci. 3Hangu cysip’s,
3rajjaHi B TEKCTI.

4. OuiHn cBoto poboTy Ha ypoui, NPoaoBX peyeHHsA: MeHi 6yrno yikaso...;
Y mere sutiwirno...; Cbo200HI 51 OisHaecs/-nacs. ..

§32. TBOI BAACHI ACTPOHOMIYHI CMTOCTEPEXEHHS

Hebo He HanexuTb XOOHIW KpaiHi.
Alipic Mepdok, 6pumaHcbKka nuUCbMeHHUUS

e [ljo mana Ha yeasi Alpic Mepdok?

e [Ipueadali, fKy KinbKicmb 3ip MOXHa nobadyumu eidyasnbHO Ha Hebi 3emrii.

o Ski eidomi mobi 36inbwyearnsHi npunadu MOXHa sukopucmosyeamu 01
criocmepexxeHb HebecHUx min?

o  Yum 3amemHeHHs1 Micsausi 8idpi3Hsembcsi 8i0 3ameMHeHHs1 COHUST?




Arx mpamroe 0iHOKIL. BisyaabHi cmocTepekeHHA HeOeCHUX
it (Micana, CoHma, mraHeT i 3ip) IiJIKOM MOMKJIUBi. AJje 1100
mobaunTu Ha Hebi Oinbmre 3ip, po3TJIeniTHM HMIAMH HA OUCKY
Conna uu xkparepu Ha Micsalli, MOKJINBOCTEH JIOACHKOTO 30Dy
HegocTaTHLO. Tpeba BHUKOPHCTOBYBATH CHEIliaJIbHI ONTHYHI
npunanu. Hainpocrimmuit 3 aux — 0iHoOKJb (Mas. 117, A). Bin
Ia€e 3MOTYy Kpallle mo0aumTH He TiJIbKHU BiggajeHi o0’eKTu Ha
3eMJi, ajsie i HeOecHi Tija.

NPpU3IMH

obektve—"

@ NMPOMiHb cBiTNa @

Man. 117. A. BiHOKSb 4N aCTPOHOMIYHMX CNOCTEPEXEHb.
B. BHyTpiwHa 6ygoBa GiHOKNS

II106 KpaIlre po3gUBUTHCS BiggasieHUN 00’€KT, MOYKHA B3ATHU
JIB1 OIIYKJIL JIIH3M 1 moMicTuTHU 1X Ha JIiHil omHa 3a ogHOIO. Ilepiia
JIiHza 30upaTuMe CBiTJIO Bim o0’eKTa i OymyBaTuMe UiTKe HOTO
300paskeHHs Ha HeBeJIMKill Bimcraui mosany cebe. Ilfo sin3y Ha-
3WBAIOTh 00’ ekmusom. JIpyra Jrinza 30ijbIirye 300pakeHHs, II0-
OymoBaHe IIepIIolo, AK JyIa 30iabinye apioHmii Teker. AKmio i
JIIH3Y MIOMICTUTH B 3aKPUTY TPYOY — OTPUMAEMO ITIiIBOPHY TPYOy
YU IPOCTUHM TeJEeCKOII.

Bimokap — me aBiI mig3opHi TpyOM, 3MOHTOBaHiI pasoMm, IIO
IaloTh 300pasKeHHs OJIsI 000X ouer. Ajie AKOU B OiHOKJIL Oyiu
TiTBbKU JiH3U, TO MU Oaumau 6 y HbOMY O0’€KTU IIEPEBEPHY-
tumu. (Takoio € ocobsuBicTs JsiH3.) IIlo60 MaTu mpsme 300pa-
JKeHHs, Yy OIHOKJAX B3aCTOCOBYIOTH Hpu3MM (00’€MHI CKJISHi
KJWHN), 1[0 IIOBepTaioTh 300pakeHHA Ha 180 rpaxyciB (mau.
117, B).

MosicHM, 3a paxyHOK SIKMX enemMeHTiB GiHOKNb Aae npsmMe 306paXkeHHs
00’eKTiB.

CTOpoHHE cBiTNO He gae 3morn 6aunTtn cnabki HebecHi 06’ekTn. Tomy
CNoCTeEpPEXEHHS NOTPIOHO BMKOHYBATU B TEMHMX Micusax. IHoAi JocuTb
YKPUTUCS 3a CTiHOKW OyauHKy, WO CTBOPKE TiHb. He ayxe cunbHa wWTy4Ha
3acBiTka Heba He 3aBakae cnocTepirat Hansickpasili 30pi. 3Ha4YHOK nepe-




wkogot anst 6araTtbox cnocrtepexeHb HebecHux Tin € ceitno Micsauda. BoHo
36inbLuye AckpaBicTb HEDa, WO 3HMXYE KOHTPACT MiXK HUM i cnabkum cBIiTRom
00’eKTiB, TakMX sk ranakTuku. Hanpuknag, aeski MeTeopHi NOTOKU NPakTUYHO
HEMOXNBO crnocTepiraTv B Ti POKX, KONW BOHW NpunagatTb Ha Yac MOBHI.

Koau BuKOHYBaTH criocTepeskeHHA. ACTPOHOMHU BeOyTh CIIO-
crepekeHHA He Jjuine BHoui. OKpim BuBueHHsaA CoHId, iHOAL
Ba'KJIMBO TIPOBOAUTU JEeHHI cHmocTepe:keHHs Benepu, Koju
KOHTPACT MiK ii sicCKpaBicTIO i ssCKpaBicTi0O HeOa MEHIIINH, HixK
yHoui. Ile mousermriye BumijieHHsS CJIa0KUX JeTajiell Ha IUCKY
IJIaHETU. A IJIA IMOIMYyKY KOMET CIOCTEePeKeHHSA MOIIJIbHO BU-
KOHYBaTH oapasy Imicia 3axony Couia abo mepen MOTro CXOI0OM.
IlnanmeTn, oKpeMi 30pi, CKymueHHA 3ip Ta iHIIL 00’eKTU maJie-
Koro BcecBiTy HaliKpalle crocTepiraTu Toni, KOJH BOHU IIepe-
OyBarOTh HAWBUINE HAJ TOPU30HTOM. -

MpouunTanm TekcT, ymiweHun 3a QR-kogom. Cknagun Tabnumuto
—' HebecHux ob’ekTiB, WO BidyanbHO BUAUMI B Cy3ip’i MNepces. =]
https://cutt.ly/zZ5hBJ1F

Conme gomomarae BM3HA4YaTH HAIPAMKMN Ha CTOPOHU CBITY
JuIlle BAeHb, a Micsalp He 3aBKJIM BUJIHO Ha HeOi. Aje Oyab-
SIKO1 SICHOI HOUYi HaJl HAMHU CSIOTH 30Pi, IKi TAKOXK MOKYThb OyTHU
XOpOIIMMHU JoporoBkasamMu. I[ad mporo Tpeba TiIbKM BMiTH
3HAXOAUTH NesdKi 3 HUX Ha 30psaHoMYy He0i.

OpieHTyemoca Ha micueBocTi no lNonspHin 3opi. Lia 3opa — Hamsigo-
MilWKnK opieHTMp Y TMiBHIYHIA niBKyni. [oNapHY 30pt0 MOXHa Nerko 3Ha-
WTK 3a gonomMoroto cysip’a Benukoi Beameauui — KoBLUa i3 ceMu SICKpaBUXx 3ip
: . (man. 118). lpoBegemo 4yepes pABi
-+ *lNonsipHa 30ps _ KpaWnHix 30pi KOBLUA YSBHY NpsIMY TiHit0

: t : " nogoBXuMo ii B BiKk MOro oTBOpYy Ha
BiACTaHb ym'aTepo Oinblly, HiX BiA-
CTaHb MiX ummm 3opsamu. Ocb Tam i
3Hangemo lNonapHy 30pto. AKWo Mu
CcTaHeMO ob6nun44YaAM OO0 Hel, TO nepen
HaMW Ha ropuaoHTi Oyge niBHiY, no-

TR eil 324y — MiBAEHb, NpaBopyY — cXif, niBo-
. Bemeami ° pyy — 3axia.

Ackpasicte IlonsapHoi 30pi
mpubJIN3HO TaKa caMma, AK y 3ip
kKoBmia Beinmkoi Beamenuri,
TOMY 11 JIeTKO BHMOKPEMUTH Ha
TJIi caabKimux 3ip, 110 Jekath HaBKoJIo. Ilam’araiiMmo, y pisHi
roavHu HOui ¥ y pisHi mopum poky Bemuka Beamenumsa OyBae

g KiBLIJ' Manoi,
* .'Beameguui

Man. 118. Ak 3HanTu MNonspHy
30pI0 3a JOMNOMOroK CeMusip’a
Benukoi Begmeguui



BeUopaMm i HuKde, i Buire, HixK IlosmsapHa 3ops, abo mpaBopyd
4y JiBOPYY Bin Hel.

Arx o0esmeuno cmocrepiratu Conme. Conie Ha Hebi ayKe
sdCKpaBe 1 Moro mpoMiHHA cainuTh HaM oui. Tomy poaryiemiTu
BIIeHb HOT0 AUCK CKJanHo. Ile MokHa 3po0OMTH BpaHIIl YU BBe-
uepi, Koau CoHIle CXOAUTH UM 3aXOAUTH 34 TOPU30HT. AJjie BOHO
migHiMaeTbcss HaAL o0pieM i omycKaeThbcsi 3a HBOTO JOBOJI
mBUAKO. ToMy Uacy s CIlocTepe:KeHb MaJo.

MMam’'amatime! Y sxogHOoMy pasi He HamaraiiTecsa SUBUTHUCS
Ha Conile B 0OiHOKJb UM TEJECKOII 0e3 3aCTOCYBaHHS CIeIliajb-
HUX 3axucHuX ¢inaerpis! Ili mpuaagzyu DOCHIIOIOTHL COHSIYHE
CBiTJIO, 1 TOMYy BOHO Maii:Ke MUTTEBO IIOMIKOAUTH OUi HEPO3yM-
HOT'O cIIocTepiraua.

[=]:8
[=]:;

Ak 3aXUCTUTKU Oui Nig Yac TeneckoniyHux cnoctepexeHb CoHua? Y 6Gi-
HOKIb YM Teneckomn npsiMmo He MOXHa cnocTtepiratn CoHue, 60 BOHO
noLwKoAuTb 3ip cnocTepiraya. 3anponoHymnTe cnocobun 3axmMcTy OYen Big ayxe
cunbHoro ceitna CoHus, ske 36upae 6iHoknb abo Teneckon. 3pobiTb npe-
3eHTaUilo Ha U Temy.

BesneyHo cnoctepiraemo CoHue. 3 iHCTpPyKLUiE 03HaNOM-
Tecsa 3a QR-kogom. https://cutt.ly/L7H7tGU

__ Kopomko npo zoroBHe

e Jl;IsT acTPOHOMIUHMX CHOCTEpPEe:KEeHb IIOTPiOHiI cremiaybHi
ontuuHi npuiaaau. Hadnpocrimmuit 3 HUX — OiHOKJIb.

e Ilonapua 3opa — HauBigomimuii opieHTup y IliBHiuHiH
MiBKYJIi.

~~ TMepeBipsemo cede

1. Aki HebecHi Tina MoXxHa cnocTepiraty 3a 4oNoMorok GiHoknsa?

2. Yomy B xoaHOMY pa3i 6e3 0cobnMBOro 3axucTy He MOXHa AMBUTUCS Ha
CoHue B BiHOKIIb YK Teneckon?

3. MNigroTyn KopoTKy po3noBiab Npo po3CisHe 30pAHEe CKYNYEHHS, AKe Bi-
3yarnibHO BUAHO B Cy3ip’i Tenbus.

4. Ulo HoBOro T1 gisHaBcs/-nacb Ha ypoui? Aki 3HaHHA 3Hagobwunucs y
pO3B’A3aHHi 3aBOaHHA Ha ypoui? Aki 3HaHHA, ogepXaHi Ha ypoui, CTaHyTb Y
npurodi B ManbyTHboMy?

o—




§33. HABIWLO ACTPOHOMAM TEAECK.OTTIU

Kocmoc Bif Hac He Tak ganeko, K 34a€TbCs, — BCbOro
3a roguHy 13gm, SIKWO Balla MaluMHa 3gaTHa ixaTtu Bropy.

®peod lotin, aHanidcbKul acmpoHOM,
asmop KifibKOX HayKogo-ghaHmacmuy4yHUX poMaHis.

lNosicHu sucnosnosaHHs ®peda lodina.

lNpuzadali, siki € Mmemodu G0CidKeHHS.

Ak 6e3neyHo criocmepicamu CoHue?

Y akux patioHax 3emni MOXxHa criocmepizamu riogeHe 3amemHeHHsI CoHUs?

Ary OymoBy mae temeckon. Ha mepmiomy micmi cepep 3aco-
0iB, IIIO 30iJBIIVIOTH MOJKJMBOCTI OKa JIOAMHM CIIOCTEpiraTu
HeOecHi Tina, € Temeckomn. Ilepmium #oro BUKOPUCTAB AJIS CIIO-
CTepeKeHb 30PAHOro Heba BiJoMU HayKOBEIlhb Tamiszeo Tamimeit
y 1609 p. Oxpim Mousounoro HInaxy, Iamineii cmocrepiras y
TeJIeCKOII KparTepu Ha moBepxHi Micamsa, miaamu Ha CoHI, a
TaKOXK YOTUPHU HaliscKpaBimux cynyruuku IOmitepa.

Teneckon (Bim TrpenbKUX CJIIB «Teje» — «IaJIEKO» i «CKO-
Ieo» — «IUBUTUCA») — IPUJIAL IJA aCTPOHOMIUHUX CIIO-
CTepesKeHb, II[0 HA0araTo IIePeBUIIYE MOYKJINBOCTL OKa JIIOAWHUI
cIocTepiratTu Ay:ke Bigmaseni HebGecHi 00’ekTwm.

O00B’A3KOBIMH CKJIQZOBUMU YaCTHUHAMM OITHYHOI'O TeJe-
ckoma (maa. 119) € 06’ekTuB, Tpyda i mouTyBaHHA. O0’€eKTUB
30mpae cBiTJIO ¥ Oyaye 300paskeHHA 00’€KTa UM TiIAHKU Heba.
Tpyba (TyOyc) 3’emHye 00’€KTHUB 3 TIPHU-
UMaabHUM TIpuUCTpoeEM. MOHTYBaHHA —
MeXaHiuHa KOHCTPYKIIis — TpuUMae TPyoy
11 3abesmeuye ii HaBegeHHA Ha He0O.

SKIMO mpuitMaueM CBiTJIa € OKO, TO B
TeJEeCKOIIi Mae 0yTu 000B’I3KOBO OKYJIAP.
Yepes HBOTO pPOIIIAAAIOTH 300paKeHHd,
mooymoBane o0’ektuBoM. OO6’eKTHBOM
ONITUYHOTO TeJecKoma MOKe OyTu JiH3a
(KigbKa JIiH3) UM I3epKajo, 10 Ma€ IIeBHY

4 a .
KPUBU3HY IIOBEePXHi (HampukJanm, cde-
Man. 119. Bynosa ~ PAIHe). o
ONTUYHOrO Teneckona: IIlo Taxke acTpoHOMiuHI 00cepBaTOpIil.
o6'ekTuB (1), TpyGa (2), T€JECKOIU BCTAHOBIKIOTH Yy MiCIAX, 1€
MOHTYBaHHS (3), ypcTe M cyXe MoBiTpsA, 6araTro sicHUX HO-

okynsip (4) yeil yupoaoB:K pory. HuHi Ha 3emui ix He



Tak Oarato. Cepen Hux — mycreas Araxkama B Umii, ge mpors-
roM poKy € 300 acuux mHouei. Ile Takok HayKOBUI 3aIOBiTHUK
Mayna-Kea Ha octposi I'aBai Ta Kamapcbhki ocTpoBH.

OcHaIlrieHy TeJjleCKOIlaMU HayKOBY YCTaHOBY, B SIKili BU-
KOHYIOTh aCTPOHOMIUHI CIIOCTEpeKEeHHA 1 HayKOBi1 HOCJIi-
IKeHHs, Ha3UBAIOTh ACMPOHOMILHOI0 0O6cep8amopier.

LiikaBo. TMyHKTV cnocTepexeHb 3a HEGECHUMU CBITUNAMU NIOAMHA MO-
yana 6ygysaTtu gyxe gaBHo. [Jo Takmx Hanexmntb CToyHreHax B AHrnii. Lle
A0 BUHaxony Teneckona 6ygyBanu obceppaTtopii AN BU3HA4YEHHs Ha Hebec-
Hi cdepi nonoxeHb CoHud, Micsaus, 3ip i nnadeT. Y Kutai noHag 3000 pokis
TOMY 3acHoBaHO obcepBaTopito, 3anuLIKM AKOT 30epernmcsa 40 Hawux OHIB.
Mepwy gepxaBHy acTpoHOMIYHY obcepBaTtopito y €Bponi — Napu3bky — Big-
KpuTo 1671 poky.

Tenep y cBiTi mie meKinbKa BeJIMKUX aCTPOHOMIUHUX oOcep-
BaATOPili, O AKUX HAJEXKUTh i €BpomeiichKa miBAeHHa o0cep-
Batopia. Mo kimma 2020-x pokiB y Umiai maioTh moOyayBaTu
HaI3BUUYANHO BEeJIUKHUU TeJIECKOII 3 JiaMeTpoM A3epkaja 39 m.
VYuikanbpHOI0O € obOcepBaTopia Ha ropi Mayma-Kea Ha ocTposi
TI'aBai. Tyt BcramoBierno Tteineckonu «Kek-1» Ta «Kek-2»
(man. 120).

®) ®

Man. 120. Hag3ssuyanHo BENUKNIN Teneckon €BponencobKoi
nisgeHHoi obcepsaTopii (A) Ta Teneckonu «Kek-1» i «Kek-2» (B)

Huni Kocmiuni amapaTu 3acTOCOBYIOTH IJIsI PO3B’sA3aHHS Oa-
raTbOX 3aBJaHb: CTEKEHHA 3a II0OBEPXHEI Ta aTMochepoio
3eMti, mmepegaBaHHSA CUTHAJIB 3B 3Ky, BUBUEHHS PiBHUX He-
b6ecuux Tism. Came ToMy KocMiuHi amapatu 3a OyZOBOIO iCTOTHO
piBHATHCA, ajie BCi BOHM MalOTh 0a30Bi CKJIAIOBI.

CTBOpPHOEMO MOAENb KOCMIYHOro anapaTa 3a 3pa3koM, po3-
MmilweHum y QR-kogi. https://cutt.ly/Z7H5f48
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IITo6 mos3byTucs BumamBy aTMocepm 3eMJIi Ta peecTpyBaTH
BCe BUIPOMIiHIOBAaHHSA BiJ HeOeCHUX CBiTWUJI, HUHI BCTAHOBJIIO-
IOTh CIIeIiaJJbHO CKOHCTPYHOBaHI TEJIeCKOIIM Ha MITYYHUX CY-
nyTHUKaxX 3emJyi. Taki cymyTHHUKM TaKOK BBa’KaloTh o0cepBa-
Topiamu. Haibinbmioro cepes HUX € KOCMIUHHMI TeJIECKOII
I:xetimca Be66a. Bin mae 06’eKTuB (A3epkaJjo) niamerpom 6,5 M
i mparroe B MiKIIJTaHeTHOMY NIpPOCTOpPi Ha Bixcrawmi 1,5 MJH Ki-
JoMeTpiB Bix Semui.

VYKpaiHa TaKOoK HaJIe’KUTH 10 BiIOMMX aCTPOHOMIUHUMX Iep-
s)kaB cBity. HaiBigowmimnti kaacuuHi yHiBepcuTetu (KuiBchbkuii,
JIbBiBChKUII, XapkKiBchbKuii, OmecbKuii) Bii THA CBOrO 3aCHY-
BaHHS MAalOTh acTPOHOMiuHi o6cepBaTopii. Huui B Hanrii xpaini
IiIOTH MalKe JecsaTh aCTPOHOMIUHMX oOcCepBaTOPiii.

dAKi HaMOiIBIII YKpPaAlHCBKI acTpoHOMiYHI oOcepBaTtopii. I'o-
JIOBHY AacTpPOHOMiuHY oOcepBarTopito HamionanpHOoi arKamemii
Hayk Ykpainu (I'AO HAH VYkpainm) 3acHoBano 1944 p. (maJ.
121, A). Ii mobynoBano Ha miBmemHUX okouIAX M. Kuea it
OCHAII[eHO KiJIbKOMAa TeJeCKOoIaMM, HaWOiJBIINK 3 AKUX MAae
miamerp o6’ekTuBa 2 M. Ileit Temeckon ycraHoBaeno Ha KaBkasi
mo0sn3y ripcbkoi Bepmuau EapOpyc. HaykoBmi I'AO BusHaua-
IOTHh IIOJIOJKEeHHA HebecHUX Tijm Ha HebOecHil cdepi, BUBUAIOTH
obepraHHA 3eMJi, gocaimKyoTh Tina CoHAYHOI cuHcTeMH,
CoHIe, 30pi I raTlaKTUKH.

w) ®)

Man. 121. A. TAO HAH Ykpainu. b. 2,6-meTpoBui
Teneckon-pednektop KpAO

Kpumcery actpodisuuny obcepsaropito (KpAO) szacHoBano
1945 p. Ii posmimieno Henogaaik Big Baxuwucapas Ha HeBeJIUKil
IJOCKiMI BepHIMHI ¥ OCHAIIEeHO KiJIbKOMa pPi3HUMH TeJIeCKO-
namu. Cepen HUX — HaWOLJABIINI B YKpaiHi TejiecKoIl 3 giame-
TpoM 06’eKTuBAa (TOJIOBHOTO a3epkasa) 2,6 m (mana. 121, B).
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Big mebecHux Tin mo 3eMJIi IPpOHUKAE He TiIbKU BUIMME JIIO-
IMHOIO CBiTJIO, ajye i pagioxBuiai. TooTo HeOecHI 00’€KTH MOKHA
He JIUIIe 0auuTH, aje ¥ cayxXaTu Bijg HUX pamiocurumanam. s
IILOTO BUKOPHCTOBYIOTHL pamioreneckonu. OmgHi 3 HMX 30BHI
CXOXKi Ha aHTEeHW CYIYTHUKOBOTO TejieOaueHHs, ajie BOHU
3Ha4yHO Oijbmioro posmipy. Kocmiume pamgioBuUIIpOMiHIOBaHHS
30upae MeTaJieBa aHTeHAa y BUTJIAAL A3epKaJia. IHIIi pagioresec-
KOIIM CKJAJaloThCsA 3 BEJIMKOI KiJIbKOCTI OKpeMUX aHTeH IIJIOC-
Kol (popMu. Yci pasoM BOHM YTBOPIOIOTH OJAHY PaJioOaHTEHY Be-
JINKOI TIJIOIIIi.

Haii6inemuii HuHi pagioreneckon FAST mae giamerp anTeHu
500 m. Bim posmimenunii y Kurai. B VYkpaini nig Xapkosom
IIpaIfioe HaOiIBIINE Yy CBiTi paJfioTe/IeCKOII, IIT0 PEECTPYE MOBIi
pagmioxBuii, — YTP-2 (ykpaiucbkuit T-moxibHM pamioTesiecKor
2-i Mozudikarnii). Moro edexrrBHa mioma (ILJIOIA, KOO BiH
crpuiiMae BUIIPOMiHIOBaHHA) cTaHOBUTH 150 Tuc. KB. M.

_ Kopomko npo zonoBHe

e Tesmeckon — mpuJjaj aJii aCTPOHOMIUHUX CIIOCTEpPEKEeHb.

e AcTpoHOMiuHa oOcepBaTOpiss — HayKoBa yCTaHOBa, OCHAa-
I[eHa TeJIeCKOIIaMHU Ta iHIMNMK OpPHUJIaJaMW, e BUKOHY-
IOTH JOCTiIKeHHA HeOeCHUX TiJ.

e Haiibinpimi acTpoHomiuHi obcepBaTopii Ykpainm — I'ojo-
BHaA acTpoHoMmiuHa oOcepBaropia HarmiomannHoi akamemii
HayK Ykpainum ta KpumcbKa actpodismuma obcepBaTopis.

~~ TMepeBipsemo cede

1. Ha3Bu ocHOBHi doyHKLUiT Teneckona.

2. Hagilwo Teneckonu BUBOAATb ¥ KOCMIYHWIA NPOCTip?

3. Momipkyn, aki 3HaHHA Npo BcecBiT Mmano 6 noacTBo, Skbu MeLukano Ha
nnaHeTi, ae Hebo 3aBXAWN CyUinbHO BKpUTE Xmapamu? igrotyi Ha Ul Temy
yCHE NOBiJOMMNEHHS.

4. Mogainucsa BpaxeHHSMU Bif YPOKY, MPOAOBXUBLUN peyeHHs: S dizHaescs/-
nacs wo...; MeHi 6yrno uikaeo...; MeHe 30usysario...; 5 xomie/-na 6 we...

Y 4yomy nepeBara KOCMiYHUX Tereckonis nepen HaseMHUMu? HuHi Ha
op6iTi 3emni Ta B Mi>XXnnaHeTHOMY MPOCTOPI NPAaLOE Kiflbka Teneckonis
i obcepBaTopin. 3’'AcynTe 3a JONOMOro OOAATKOBUX Axepen iHdopmauii
(KHWXKW, IHTEPHET), YOMY aCTPOHOMMW NpParHyTb PO3MICTUTU TENECKONN B KOC-
MOCi. 3a pesynbTaTamMu MOLWYKIB NiAroTYNTE KOPOTKE MOBIOOMITEHHS.




TEMA 2. COHSYHA CUCTEMA
§24. AK BAALWTOBAHA COHAYHA CUCTEMA

[yxe HedopeyHo HasuBaTU L0 NnaHeTy — 3eMns,
KONMn o4yeBUAHO, Wo BoHa — OkeaH.

Apmyp Yapnb3 Knapk, aHenilicbkul nucbMeHHUK-ghaHmacm

e Yu noeodxyewcss mu 3 Apmypom Knapkom?

o [lpuzadal, wo mu 3Haew rnpo CoHSAYHY cucmemy 3 Kypcy «51 0ocnidxyro
ceimy.

o Ski nmaHemu CoHsAYHOI cucmemu 8UGHO Ha 30psiHoMy Hebi 6e3 doromoau
6iHokns Yyu meneckona? Hassu ix.

e [Ipuzadal, sk 6idpi3HUMU Ha 30psIHOMY Hebi rnnaHemy 8i0 30pi.

IIlo BxomuTh mo ckaaxy Comaunoi cucremu. Y CoHsuHill cu-
creMi € Bicim miaaner: Mepkypiii, Beunepa, 3emnsa, Mapc, FOi-
tep, Carypu, Ypan i Henryn (man. 122). Kpim miamer Ta ixmix
CYNyTHUKIB, 10 ckaany COHAYHOI CUCTEeMU BXOIATHh KapJINKOBIi
IJaHeT! 1 MaJil Tijla — acTepoigu, KOMeTH M MeTeoOpPOoian.

IHeuTpanbHe Tijio HamIol miaHeTHOl cuctemMu — Conile. BoHo
mictuth 99 % ii macu. Came saBasaxu 1mbomy CoHIle YyTPUMYE
0ina cebe iHIILI HeOecHi Tina, AKi pasoM 3 HUM i cKJaagaoTb Co-
HAYHY cucTeMy. 3a cBo€io Impuponoio CoHIle HaJEeKUTHL M0 3ip.
Bono € m:xepesom csitaa. Ixmmi tina ConsauHoi cuctremu mu 6a-
YUMO TiJIBKH TOMY, III0 BOHM BiZOMBaIOTL COHAYHE CBiTJIO. 1K
I3epKaJblle, 3a JOIIOMOIOI0 IKOTO TH POOUII COHAYHI 3aiUMKU.

CoHue

Man. 122. 3aranbHa 6ygosa COHSYHOI cucTeMM



Consauna cucmema — ne CoHme ¥ yci HeOecHi Tina, 110
00epTalThCsi HABKOJIO HBOT'O IIO0 CBOIX opOiTax, a TaKOK
MidKIIJITaHEeTHI OmuJ i ras.

Ha nouarky 17 cr. HiMempkuil acTpoHoM i Maremartuk Mo-
rana Kemep ycranoBus, 1m0 opbitu miaamer CoHAYHOI cucTeMu
MaoTh popmy exainca. Illo 1e 3a girypa? Hakpecaumo iil

MopeaoemMo opOiTy maaHeTH.

Bam 3HamoOuThCA: OJiBellb,
TOBCTA HUTKA, IBi KHONKM, JOIIIKA,
apKyII mamepy.
Ilopsagox BUKOHAHHS POOOTH:
1. 3adikcyiiTe apkyIl Iamepy
Ha JOIIIIi 3a JOIIOMOI'0OI0 JBOX KHO-
TIOK.
2. 3B’AXKITh HUTKY I HAKUHBTE
ii Ha KHONKMU TakK, 1100 mpwm ii Ha-
TATaHHI OJIiBIIEM YTBOPIOBaBCs
TPUKYTHHUK (Maja. 123). Man. 123. Mantoemo enirlc.
3. Tpumalouum HUTKY HaTATHY-  12KY (POpPMY MaioTb opbity
TOI0, HaMaJIOWTe OJIiBIleM 3a- MAAHET Ta [HLLIX He6eCH.”X
N . Tin y CoHsAYHIN cucTemi
MKHEHY JIiHiI0 I OTPUMAaETe eJimc.

Lo Tpeba 3MiHMTK, pucytoum eninc onucaHum Bulle cnocobom, wob
BiH OyB Ginblue 4Yn MeHLWe ChfIlCHYTUM?

TpuBagicTh obepTaHHS KOKHOI nmaaHeTn HaBKoJ0 CoHILA 3a-
JIeKUTH Bifx ii BimcraHi mo Hboro. Illo mani nmiaawmera Big Conrs,
TO moBIIa Ha HiM TpuBajicTb poky. Ha Henrtyni BiH TpuBae
Maike 165 3eMHUX POKiB.

Yomy Ilnyron He € muaneror. Kommesr ILnyToH BBakaam
neB’aToio miaaHerolo CoHsgumoi cucremu. Ajme 3 2006 p. ioro
BKJIIOUWJIN A0 CKJIAAy Kapaukosux nianem. Yomy? AcTpoHOMU
Bupimmuan ob’egaatu Bci Tia B CoHAYHIN cucTeMi, IO MaiOTh
cxo:ki 3 Ilnmyromom posmipu, B okpeme cimeiicTBo. Bo Tarkmux
00’eKTiB cTagu BigKpuBaTu aenaJi Oinbime Ha okoJjuii CoHsaY-
HOl cucteMu. [lo KapJaMKOBUX IJaHeT Hajle:xaTb llepepa, Ma-
Kemake, Epuga ta KigbKa iHIINX HeOECHUX TiJ.

Kapnaukoea naanema — HebecHe Tijo chepuuHoi (opmu,
1m0 obepraeThbcsa HaBKOJIO CoHIA 1m0 OopliTi, mopsana 3 AKO0
JIeXKaTh OpOiTHM IHIIMX CXOXKUX OO0’€KTiB.
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ki HeOecHI 00’eKTH HaJJexaTh 10 Maaux Tiad CoHAYHOI cH-
cremu. Ile kometu, acrepoigm Ta meteopoinu. Kosu Komera Ha-
ommxaerbea 1o CoHIA, 3a HeO YTBOPIOEThesa XBicT. Toxi Boma
MOJKe CTaTU BUAUMOIO i3 3eMJIi, I10 CTBOPIOE He3a0YTHE BUIMBO
Ha 30pAHOMY HeOi 3em.i.

V KoMeTH: pO3PiBHAIOTH TOJIOBY i xBict (Mau. 124). Ix yrBo-
pPIOIOTH rasu, II0 BUIIAPOBYIOTHCA 3 sAApa KOMETH, KOJM BOHA
Habam:Kaerbesa go Counda. Aapo micTuThca BcepeaumHi IoJioBU
KOMETH i 30BHiI cxoiKe Ha Opuay 3 JAboay i KamiHHaA. Po3mipu
sagep OLIBITOCTI BiOMUX KOMET — AeCATh KiJIoMeTpiB UM TpPoOXu
Oinpmre. TpannaawTbcA KOMeTH 31 3HAYHO OiJBIINMU AApaMu
(mouax 100 xm).

Man. 124. bynosa komeTu. Konu ronosa komeTtu (1) pyxaeTbCs HaBKONO
CoHus, To Ti XBIiCT (2) cnpamoBaHun y npotunexHun Big CoHus (3) 6ik

Yum masa 3emri HeOe3meuHi acTtepoinu. BoHn MaoTs Hempa-
BUJIbHY (popMy Ta obepTaroThbcA HaBK0oJ0 COHIIA IIO PisHUX Op-
oirax. Ti 3 HuX, IO YTBOPEHi 3 TBepPAOi PEUOBWHU, IEPEBAKHO
pyxaioTbcs B mosici acrepoimiB mixk Mapcom Ta IOmitepom. A
KpMKaHi Opuamn, yTBOPEHI 3aMeps3JIMMU rasaMu 3 AOMiIlIKaMu
TBEPAUX YaCTHUHOK, pyXawTbcsa B mosci Koiimepa Ha okosumiti
CoHsTuHOI cucTeMu.

Heaki 3 acTepoiniB, pyxaiounch HaBKoJi0 COHIIsS, TepeTHuHa-
OTh opOiTy 3emui. Ile o3Hauae, 110 MOMKJINBE IXHE 3iTKHEHHS 3
HAIIIOI0 TJIAHETOK. Y IILOMY IIOJISITA€ CYTh acTepoimHoi Hebes-
IeKu, ajKe IMaJiHHA Ha IIOBEePXHI0 3eMJIi BeJIMKOIO acTepoiza
CIPUYMHUTEL IJIOOAJBHY KaTacTpody.

LikaBo. Hanpo3BuHeHiLLi KpaiHu CBITY CTBOPUNM | pO3BUBAOTb CUCTEMM
CMNOCTEPEXEHHS 3a NOTEHUINHO HeGe3neYHMMN KoCcMiYHUMK 06 ’'ekTamu. Kinbka
obcepBaTopiint NoBCcsik4ac CKaHyoTb 3opsHe Hebo. 3a 4ONOMOror KoMm'otTepa
OTPMMaHIi 3HIMKN NOPIBHIOIOTL 3i 3p06NIEeHMMU paHile, i AKWOo B Til YM iHLWIN
OiNSHUi 3’'9BNAETBCA HOBA «3ipoyKay, Lo 3MiLLYEeTbCA BIQHOCHO iHLWKX 3ip, TO,
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MMOBIPHO, Le i € acTepoig abo iHwe HeBennke HebecHe Tino. HaykoBLi pi3HMX
KpaiH po3pobnanTe MeToam 3axmcTy 3emni Bid 3arpo3n MOXNBOro acTepo-
igHoro 6ombapayBaHHs, cepen SKUX — pi3Hi BMOYXoBi BNNMBM Ha HebecHe
Tifno 3 Tum, Wwob 3pyriHyBaTN NMoro abo 3miHUTK opbiITY.

Yum meTeopoinu BiapisHaOTHCA Big MereopurtiB. Komerwu,
o Hajde:xkatb COHAUHIN cucTeMi, pyxaloTbcs HaBKoJo CoHIA
M0 AyKe BUTATHYTUX opbOitax. IlesKki 3 HMX i3 ImIMHOM Uacy
posmagaThCcA Ha OKPEMi YAaCTHHKU — Memeopoidu, 1o y BU-
IJIAA1 BeJIMKOI xMapu gaJi obeprarorhbea HaBKoJo Couig. Koan
3eMJid IOTpAILIA€ B TaKy XMapy, Ha 30pAHOMY HebOi MoKHA
cuocrepiratu 3opeman. HpiOHI nDuaMHKU, 3aJUNIKU KOMETH,
BJIITAlOTh B aTMoc()epy HaIIIol IIJIaHeTH, HarpiBaloThCs BiJ TepTsa
00 1oBiTpA i BUmapoByOThCA. Mu crmocTepiraemo e AK s8ulle
memeopa (maa. 125, A). Benuki 3a posamipamu TBepai Tija He
BCTUTAIOTh 3ropiTu B aTMocdepi, TOMy IagaioTh Ha IIOBEPXHIO
Bemni. Ix masuBators memeopumamu (Manx. 125, B). Huni ne
€I1HI TiJla HE3eMHOI'0 IOXO/KEeHHs, OKPIM 3pasKiB MicAUYHOTO
I'PYHTY, AKi aCTPOHOMHU MOKYTh HOCTiIKyBaTu B JlabopaTopii.

A ®

Man. 125. A. AckpaBuii MeTeop Ha 30psiHOMY Hebi 3emni.
B. 3pasok meTeoputa

BukopucTtoBytoum iHopmauito Lboro naparpada Ta CKOpMCTaBLUKCH
0OoJaTKOBUMUM OxXepenamu, 3HangiTb BigNOBiAb Ha 3anuTaHHA: «HAKy
KiNbKiCTb METEeOpiB MOXHa cnocTtepiratv Ha 3opaHoMYy Hebi Micaua?».

LlikaBo. BanexHo Big Macy HeGECHOrO Tina Ta LWBUAKOCTI, 3 IKOK BOHO
BXOOMTb B aTMocdepy, BHaAcNigoK NOro najiHHa MoXe YyTBOPUTUCSA YOapHUN
Kpatep. TepMiH «KpaTep» 3a3Bmyan BMKOPUCTOBYHKOTbH ANSA OMUCY BYFKaHIB.
Ane B acTpOHOMiII MOro 3acTOCOBYHOTb Af151 MO3HAYEHHSA 3anagnH, yTBOPEHNX
yHacnigok nagiHHA KOCMIYHUX Tifl.

_ Kopomko npo zoroBHe

e Couauna cucrtema — 1e Conme ¥ yci HebecHi Tima, 110
00epTalThCsa HABKOJIO HLOT'O IO CBOiX opdiTax, a TaKoOXK
MisKILIaHeTHI muJj i raas.




e KapiukoBa miamera — HeOecHe Tijio chepmuHoi dopmu,
110 obepraeTrbes HaBKoJ0 CoHILA IO OpOiTi, mopAnx 3 SIKOIO
JIeXKaTh OpOiTHM IHIIMX CXOXKUX OO0’€KTiB.

e AcTepoimu MOKYTH CTAHOBUTU HeOe3meKy MOJA HaImoi
IIJIAHETH.

e MeTeopuTu Ha ChOTOAHI — IIe €OWHI Tijla HE3eMHOI'O II0XO-
IKEeHHSA, OKPiM 3pas3KiB MiCAYHOIO I'PYHTY, AK1 aCTPOHOMU
MOJKYTh OOCJiI:KyBaTu B JabopaTopii.

~~ TMepeBipsgemo cede

1. Haseu HebecHi Tina, wo BxoasaTb Ao cknagy COHAYHOI cucTemum.

2. Y yomy nonsirae cyTb acTepoigHoi Hebe3nekn?

3. MigroTyn KopoTky gonosigb Ha TeMmy «KomeTa Mannea» (xto iT Bigkpus,
YOMYy BOHa Mae TaKy Ha3By, KONu ii BOCTaHHeE Gaunnm Ha Hebi 3emni Ta konu
3HOBY nobayarhb).

4. MNpopoBx peyeHHA: Cbo200Hi 51 OisHascs/-nacs...; 5 Has4yuecs/-nacs...;
Busiensemscs. ..

Yomy BumMepnu guHosaspu? [edki HayKoBLi BBaXalTb, WO MacoBe
3HUKHEHHS OMHO3aBpiB 65 MNH poKiB TOMy MOB'A3aHe 3 NafiHHAM Be-
neteHcbkoro meteoputa. Kpatep Yukcyny6 Big magiHHS LbOro meteopuTta
MicTUTbCA Ha niBocTposi tOkataH (Mekcuka). [lata noro ytBopeHHsi 36ira-
€TbCA i3 YaCOM 3HWKHEHHA AMHO3aBpiB HaMpPUKiHUI Kpengosoro nepioagy. Lle
OAHa i3 rinoTes, Lo NOosiICHIoE 3arnbenb AuMHo3aBpiB. 3HaMaiTb iHpopMmauio
Npo iHWi rinoTesu i NiAroTynTe NoBiAOMIIEHHA (MOXHA Yy BUrNAA4I Npe3eHTauil)
Ha Lo Temy.

8§35. dKI BYBAWTb MAAHETU

BctaB paHkom, ymunBcs, npusiB cebe B Nopsagok
M ogpasy X yrnopsakym CBOK NraHeTy.
AHmyaH 0e CeHm-Ek3tonepi, ppaHyy3bKul nucbMeHHUK

o Sk mu po3ymiew dymky AHmyaHa 0e CeHm-Ek3tonepi?

e Haseu nnaHemu 8 rnopsdKy ixHbo20 Po3Miu,eHHs1 8i0 COHUS.

e 3aedsku skomy ceimsy Mu 6a4umo rnaHemu Ha 30PSHOMY Hebi?

e [lJo mobi 8idomo npo nonbomu 3emrsH Ha Micsaub?

® °

IlnanetTn mnoxinsoTh, Ha aBI rpynu. Mepkypiii, Bewnepa,
3emaa i Mapc — 1e miaHeTu 3eMHOI I'pynu, abo 3eMJeNnomioHi.
Ilo rpynmu miaHer-riranTtiB Hajexxkarthb IOmitep, CatypH, Ypan i
Henrtyn.

Yomy nimaHeTu po3mnogiauam Ha aBi rpynu. Iloxin Bemukmx
IJIaHeT Ha OBl I'pynu COPUUYMHEHUUN THUM, IO BOHU PIBHATHCA
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poamipamu (maj. 126) i He cx0:Ki OyzmoBOM0O. YCi ILTaHEeTH 3€M-
HOI Ipynu MaloTh TBep[i IMOBEPXHi, 60 yTBOpPEHi 3 TBepAUX pe-
yoBuH. lliaHeru-riraHTu yTBOpeHi 3 rasiB, a TOMy He MalOTh
TBEPAUX ITOBEPXOHb.

Marn. 126.
MopiBHANBLHI
po3Mipu nnaHeT
3eMHOI rpynu Ta
nnaHeT-riraHTiB

Y Mmexxkax ofHi€el rpynu IJIaHETU TAKOXK MalOTh BiAMiHHOCTI.
IloBepxua Mepkypisa Haranye micauny (mana. 127, A). ¥V Be-
Hepu Taka IIiJibHa aTMocdepa, II0 HaBITH 3 OpbOiTHM mHIaHETH
HEeMOJKJIMBO Bi3yaJibHO ImoOauuTu il moBepxHio (Majs. 127, B).
Armocdepa, y AKil HanbiabIle ByTrJIeKUCJI0r0o rasy, Sk KoBapa,
30epirae Temao Ha miaaHeTi. IloBepxHsa possKapeHa OO0 TeMIepa-
Typu nmouan +480 °C, Takoro HemMae Ha JKOMHIiNM iHINi# miaHeri.
Cepen nimaner CoussuHol cucreMu BeHepa HalIoBijIbHiIIIE 00ep-
TAE€ThHCA HABKOJO oci (243 3eMHHX m00M) i Y IPOTHIECIKHOMY
HaAOPAMKY IIOPiBHAHO 3 iHIIUMH IJIAHETaMU.

Mapc mae atmocdepy, ajle gysKe PO3PiAKeHYy 1 3a CKJIagOM
He TakKy, AK y 3demJui. Ilosrocu miaHeTu BKPUTI MOJAPHUMU
IManKaMy 3 TBEPAOI BYIJIEKMCJOTU Ta BOASHOTO JbOAy (Ma.
127, B). Ha moBepxHi Mapca € Haibinpnri B ConsuHiit cucremi

®

Man. 127. NosepxHi Mepkypisa (A), BeHepu (B) Ta Mapca (B)




riraHTchbKi 3racuai Bysmxkanum. Ille omHa ocobamBicTh Mapcian-
CBKOT0 pesibe(dy — pycsa Bucoxaux pivok. Ili piuumnia cBiguaTrs:
KoJsinch Ha Mapci 6ysam moBHoBoAHI piukm. Ha 1iit nianeTti Oy-
BaIOTh Ay:Ke CUJIbHI MUJIOBI Oypi.

IInamern-riraaTy MBUAKO 00epPTAIOThCA HABKOJIO ocell (moba
Ha IOmitepi TpuBae menmie Big 10 rogun). ¥ HUX BeJUKi rasosi
aTMoc(epu 1 HeMae TBepAUX IIOBepXOoHb. PeuoBuHa armochepu
3 TINOMHOIO MJIaBHO MEPeXONUTh Y CYMiIll ra3dy ¥ pigmHM, a 1mo-
TiM — y piguHy. ¥ HeHTPi KOXKHOI i3 MUX MJIaHeT € TBepjie AApPO.

IOnimep — HaubinbIIa ¥ HaliMacUBHIIIA 3a BCi iHII miIaneTu
pasoM y3arTi miranera CouauHol cucremu. ¥ 1oro armocgepi Bu-
nHO Benuky uepBony maamy (masa. 128, A). Ille nonemaBHa xa-
pakTepHOI0O O3HakKoi0 Tiibku CamypHa BBa)Kajau sACKpasi
KiJbId, 110 omepisyioTs maaHery (mana. 128, B). Huui Bigomo:
KiJIbIS € Yy BCiX IJIaHeT-TiraHTiB, ajle po3MipaMu Ta ICKpaBiCTIO
Kinpma CaTypHa BpaskaioTh HalOijbIe.

) ®

Man. 128. A. Benvka yepBoHa nnama B atmocdepi Konitepa.
B. Kinbusa CatypHa

KOnirep i Carypn Oinbri, HidK iHIIa mapa 3 rpymnu, TOOTO
Ypan i Henryn (masn. 129). ¥V niit napi macuBHimuit Henmyh
Ma€e TPOXHW MEHIIII po3Mipu, Hixk YpaH. 3a CKJIAJIOM PEeYOBHHU
Ypan i Henryn gemio Biapisuatorbea Big IOmiTepa #1 CatypHa:
BOHUM MiCTATH OiJIbIIle BaXKKUX €JeMEeHTiB.

Man. 129.
A. YpaH.
b. HentyH
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Ypan pyxaerbca maBkoso CoHIlA Haue Jiekauum Ha OOKYy i,
TaK caMmo, AK i BeHepa, o0epTaeThbcsa HaBKOJIO OCi B 3BBOPOTHOMY
HAIIPAMKY.

BiaTBopiTh 0OChOBEe CTHCHEHHA IJaHeTH. [HCTPYKIIisa 3a
QR-xomom (mas. 130). Ha sHiMKax miaaHeT BOHU -
HaM 3Jal0ThbCS KPYIJIMMU. AJie HACIIpaBIi Iie He Tak. !El-l [=]
ExcnepumeHT Imoka)kKe, YOMY BCi IIJIaHETH, OCOOJIMBO

i i https://cutt.ly/j7H4 (=1
ra30Bi, CIIJIIOCHYTI Ha IIOJIOCAX. ps://cutt.ly/j nzy

Man. 130. MogentoeMo oCcbOBE CTUCHEHHSI MNaHeTun

Y Oinpmrocti maner, Kpim Mepkypisa i Bewepu, € cymyr-
HUKU — HeOecHi Tija, 1m0 o0epTaioTbcsa HaBKOoJIO HuX. CBoiMu
po3MipaMu CYIIyTHUKH ILJIAHET Ay Ke BiAMiHHI — BiJ HeBeJIMKUX
KaM’ STHUX OPHMJ 0 BEJIMKUX TiJ, 110 6inbiri 3a MepKypiii.

Haibinemuii cynytauk y CoHAuHiT cumcremi — Iamimep.
Menmuit posamipom, Hixk Mapc, ane 0inbmuit 3a Meprypii, BiH
Ma€ TeMHY HOBEPXHIO, BKPUTY 3a0pyAHEHUM JIbOJOM i B Oara-
ThOX MICIIIX IOIATKOBAHY CBITJIMMU ILIAMaMu. BoHU yTBOpeHi
PEeYOBUHOIO, BUKMHYTOIO 3 TJIMOMH ITiJ yac maJiHHA MEeTeOPHUTiB.

Hait6inpmuit cynyrauk CarypHa — Turam — mocTymaeTbes
posmipamu I'amimeny, ane BiH 6inpmuit Bigx Meprypia. 2005 p.
30HI «I'folireHc», BiZJOKpeMUBIINCH Bij Oe3IIiJIOTHOTO amapaTy
«Kaccimi», amificiuB M’AKy IIocagKy Ha moBepxHio Twurama.
30H[ mepenaB Ha 3eMJII0 CBITJIMHY MOBEPXHIi Ta 3amuc myMmy Bi-
Tpy. 3’sAcyBaJjiocs, 1o Ha TuraHi € piuKm I o3epa, HAIIOBHEHi
pizkuM MeTaHoM (opraxiuHoio crmosiykoo Kap6ory 3 I'impore-
HOM), a TaKOK iyTh METaHOBIi JIOMIi.

Ax yreBopunuca nianeru. Coepiry 3 xMapu ra3y Ta IIUJIy BU-
HukJo Conie. PevoBuHa, 1o 3aauinuiaacsa 0ijiss Hboro, 3i0pa-
Jacsgd y IJOCKUM auckK. TamM oxpeMi NMJIMHKHN CTaJau 3JINIIA-
THCS — CHOYATKY B HeBeJUKi KaMiHIli, a Jaji y BeJauki Opuim.
Ilorim Ha#O6inpmIi 3 MUX OpMJ HPUETHAJIW OO cebe MEHIIi 3a
poamipoMm i Macoro. 3a KijgbKa MiJgbAPIIiB POKIB TaKOTO
o0’eqHAHHS BUHUKJIN BeJINK1 HeOecHi Tina, ToOTO miaaneru. He-




BeJIMKi1 KaMeHi, 110 He HOTPaIlnJIu
0 CKJany IJjaHeT, CcPOopMyBaau
mosc acrtepoimiB Mixk Mapcom i
KOmitepom (main. 131). I3 3ameps-
JUX Tas3iB YTBOPUJIUNCS Tija IOSACY
Koitmepa. A aapa KoMeT OIMHU-
aucsa Ha Kpailo COHSYHOI cHUCTEeMU
B xmapi Emika — Oopra. 3BigTu
OKpeMi 3 HHX 1 HOPUJIITAIOTH 0
CoHiid.

Xwmapa Emika — Oopra — 1e
CKYITUeHHs BEJUKOI KIJIBKOCTLI XO-
JIOMHUX TiJ MaJuX PO3MipiB 10-
BKosia CoHAYHOI cmcTeMHW Ha
BizcraHi y mouan 100 000 a. o. Bix
Courisa.

Man. 131. Cxema popmyBaHHSA
CoHAYHOI cuctemm

Ha BeHepi xapko, 60 Tam gie napHukoBun edekt. COHAYHI NPOMEHI
NPOHMKAIOTb KPi3b aTMochepy 40 NOBEpPXHi 1 HarpiBatoTb Ti. A OT Tenno
3 NOBEPXHi HE MOXEe BUNTU Yy KOCMOC, 6O MOro 3aTpMMye BYINEKMUCNNA ras.
MapHukoBMI edpekT aie i Ha 3emni, ane He Tak cunbHoO. [poTe, AKLWO NACTBO
Oyne 3abpyaHooBaTty 3eMHy aTMocdepy, To BiH nocunutbcs. [mobansbHe no-
TENMiHHSA, Ha SIKe HWHI BKa3yloTb HAYKOBLi, MOXe OyTu MOro Hacnigkom.

_ Kopomko npo zon06He

e Mepkypiii, Benepa, 3emuasa i Mapc — Ime mjaaHeTH 3eMHOIL
rpynou, abo semJenoniOui. o rpynm miaaHer-riraHTiB Ha-
aexxkats IOmirep, CarypH, Ypaun i Henryw.

e Y OinpmocTi miuamer, Kpim Mepkypia i Benepu, € cymyr-
HUKU — HeOecHi Tija, m1o o0epTaioThbCcs HABKOJIO HUX.

~~ TMepeBipgemo cede

1. Yomy nnaHeTn po3nodineHo Ha ABi rpynu?

2. flkoro HanMMmeHLWOoro po3Mipy getani Ha noBepxHi BeHepn MoxHa po3-
OMBUTUCSA i3 3eMnNi B HANMOTYXHILUMA HUHI ONTUYHUI Teneckon?

3. Ha gakux nnaHetax CoOHAYHOI cucteMu, okpim 3emMni, MOXHa 3irpatu B
dyT60n YM BONendon? Bianosigb NOSACHITL.

4. Mpoposx peyeHHs: MeHi 6yrio uikaeo...; Y meHe sulwiio...; Cb0200Hi 5
Oi3Hascsi/-nacs. ..

BukoHan iHdpopmaLinHuin nowyk i cknagm Tabnuuto 3 Haseamu NnaHerT,
SIKi HAYKOBLi BMBYanuv 3a JOMOMOro KOCMiYHMX anapaTis. Ha noBepx-
HAX SIKMX NNaHeT nobyBanu KoCcMivyHi anapaTtun?
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§36. K 3EMASHU LWWYKAAU XUTTI B COHAYHIN CUCTEMI

IHOAiI MeHi 30aeTbes, Wo MM caMOTHI y BceecsiTi, iHOAI — WO Hi.
Big 0o60x oymMok y MeHe 3axonsoe noanx.

Apmyp Knapk, aHaniticbkuli nucbMeHHUK-¢baHmacm

Yu xominocs 6 mobi 3ycmpimucs 3 iHornnaHemsaHamu?

lpueadad, sk Micsub ennueae Ha 3MiHy KiiiMamy 3emiii.

ki 3 nnaHem COHSIYHOI cucmeMu Harnexamps 00 3eMrenofibHUX?
Yum nnaHemu 3eMHOI epynu 8idpi3Hsarombcs 8id nnaHem-zicaHmig?
Le 6 CoHsaYHIl cucmemi MicmumbCs CKYNYEeHHST KOMemHUx s10ep?

Jltogeit 3maBHA IiKABUJIO Te, AKi iCTOTHU KUBYTHh HA 1HIIINX
ritax Comaunoi cucremu. Hampukiaan, Ha Micsaii. 3rogom Te-
JIECKOII JIOIOMIr 3’sdcyBaTH, IO Ha CYNYTHHUKY 3eMJIi HeMae
JKUTTs. AJle Ipo icHyBaHHsS MapciaH TOBOPHJIM IIIe POKiB CTO
Tomy. TibKM BiJ HOYATKY KOCMIUHOI epu HAYKOBIII BCTaHO-
Buan — y COHAYHINA cucTeMi, OKPIiM 3eMJISTH, HEMAa€ iHIIUX PO-
3YyMHHUX icTOT. A, MOKJINBO, i IPOCTOTO KUTTS.

Yu Bei muaaHeTH NMPUAATHI I8 KUTTA. 3eMJIsd, Ha BiAMiHY
BiJ iHIMUX ILJIaHeT, pyxaeTbcsa HaBKOJO COHIIA Yy «30HI MKUTTA»
(man. 132). Ha niameri B Takiii 30HiI € Boma B piZKoMy cTaHi.
Harmte :xurtsa 6e3 pigkoi Bogu roxi yaBuTH. ICHYIOTH # iHImi
daxTopm;, IO YMOMKJIUBUJIMN iCHYBAaHHA KUTTA Ha 3emui. Ha
sKomHi innrin niaaHeri CoOHAYHOI cMCTeMM TaKMX YMOB HEMAE.

Man. 132. 3oHa xuTTa B COHSAYHIN cucTemi

30Ha dummsa — e OiIAHKKA MiKIJIAHETHOTO IIPOCTOPY
HaBKoso COHIA, V AKMX Ha IIOBEPXHi IJIAHETH, IO IIepe-
OyBae B IIifi 30Hi, Boja Mo:Ke OyTH B TPhOX arperaTHuUX CTaHaX:
TBEpPIOI0, PiIKOI0 I rasyBaTolo.




Axou 3emasa mictmaack Ha opbiTi BeHepu, To coHAYHE BU-
IPOMiHIOBaHHS HiABUIITNJIO O cCepeqHI0 TeMIepaTypy HaIlloi Ia-
Hetu. Ile mpusBesio 6 10 MOBHOTO BUIIapOBYBaHHA Boau. Kosu 6
3eMmuiss onmmHMJIAch Ha opbiti Mapca, Tobro mami Bim Cowmig,
oTpuMyBaJja 0 MeHIIle COHSIYHOro Teiljia. Boma B oKeaHax cTaJjia
0 XOJIOOHOIO, a JIbOJOBUKM Ha MOJIIOCAX IIJIaHETH — OLJIBIINMI.
3eMJIsi, MOKJIMBO, MOBHICTIO BKpUJaacsa O IIIapoM JIbOLY.
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Man. 133. Tpu nnaHeTn: noBepxHa BeHepu, Ha SKiN XapKko, a TOMY HeMae
piakoi Boan (A); 3emna — komgopTHa AN XUTTA nNnaHeTta, 60 € pigka Boaga
(B); nonapHa wanka Mapca (B), e xonogHo n Ae Bcs Boga 3amepsna

Ha Mapci HuHI 3HaYHO CYBODiIlli YMOBU IJd *KUTTA, HisK Ha
3emvuri. OmHAK y JaBHMHY Ha Il mJjaHeTi OyJja IMiJibHA aTMO-
cepa i pigka Boga Ha noBepxHi. Moka1BO, iCHyBaJO 1 JKUTTH.
Mo:xe, Haminpocrinri ioro popmu € Ha Mapci gorenep. ¥ 1970-x
poKax nBa KOCMIUHMX allapaTyd BUKOHAJIY IIOIIIYK O3HAK Mapci-
AHCBKOIO JKUTTS, ajie HiYoro He BUSBUJIN.

YaBu, WO TBiN KOCMiYHUIN kopabenb nepebyBae Ha BiacTaHi 0,5 a. o.
Big Mapca i T1 3BiATKM Nocunaew NoBiAOMIEHHSI OO0 MICLEBOI KOMOHil.
Bumipsan, yepes sikMid MPOMIDKOK Yacy T OTpMMaeLl BignoBigb, Akwio ii Oyae
BiANpaBneHo ogpasy X Micna oTpuMaHHsa curHany 3 6opTy TBOro kopabns.
Maw Ha yBa3i: LWBUAKICTb NOWKNPEHHS pagiocurHany ctaHosutb 300 Tuc. kKv/c.

3HaliTu mpocTe KUTTA B Mexxkax COHAYHOI cucTeMu OOCi He
BIaJIOCs, ajie IaHcH Iie €. SIKmo He Ha Mapci, To, MOXKJINBO, B
okeaHi €Bponm — cynyrtHuka IOmitepa, um Ha moBepxHi Twu-
raHa — cynyTHuka CaryprHa. Huni mansa mocuaimkeHHS IUX Tija
CoHSAYHOI CHCTEeMM 3 METOIO IOIIYKY Ha HUX O3HAK KHUTTS I'O-
TYIOTh CHeIliaJibHiI KocMiuHi micii (masa. 134).

Xoua KUTTA He BUABJIEHO 32 MEXXaMM HAIIOl IJIaHEeTH, 3€M-
JAHYU OyAyIOTh IJjaHu 3 ocBoeHHA CoHAuYHOI cucteMu. Ii 06’ ekt
MiCTATHh KOPUCHI KONAJUHU, AKiI MOKXHA BUKOPUCTATH HE TiIbKU
Ha 3eMJIi, aje i JJ1d CTBOPEHHSA KOCMIUHMX ITOCEJIEHb.
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Man. 134. A. CynyTHuk KOniTepa €Bpona CyLifibHO BKPUTUIA NTbO40M.
Mig KpUroo MIiCTUTBLCA OKeaH pidKoi BOAW, Ae MOXe OyTh XUTTS.
B. KocmiyHuin anapat — ManbyTHIN WTYYHUIA CynyTHUK €Bponu

KocmivHi anapatu, ki gocnigxytoTb Tina COHAYHOI CUCTEMU, MOXYTb
HecCTU NpocTi 3eMHi opMuU XUTTA. TOMy 30HAW, NPU3HAYEHi ONa BU-
BYEHHSI MOBEPXOHb NIIaHeT, Ha 3eMni creuianbHo 06pobnAoTh. Taki KOCMIYHI
anapatu marTb ByTn cTepunbHUMMK | He 3abpygHioBaTh iHWI HebecHi Tina.
3emngaHam Tpeba 36epertu HesavmaHy npupoay HebecHux Tin. Came Tomy
aBTOMAaTUYHI MiXXnNaHeTHi cTaHuil «anineo» i «KacciHi» nicng 3akiH4eHHS
IXHiX Micir Byno cnpssmoBaHO Ans 3HMLWEHHS Ha HOniTep | CaTypH BigNoBigHo.
Lle 3pobunun anga toro, wob Ui KOCMiYHI anapaTtn He NoTpanunM Ha NOBEpPXHi
cynyTHukiB tOniTepa i CatypHa.

_ Kopomko npo z2oroBHe

e 3emyd, Ha BiAMiHy Big iHIIUX mJIaHET, PyXaeTbcA Ha-
BK0J1I0 COHIISI y 30HI KUTTA.

e 3HANTH O3HAKM JKUTTA 3a MexKaMlu 3eMJIi Joci He BHaJocd.

e Kocmiuni 30HAM, Ipu3HAUeHi AJd BUBUYEHHSA IIOBEPXOHb
IJIAHEeT, IMiAJIAraloTh Ha 3eMJIi cIeliaJbHiil oO0poOILi.

~~ TMepeBipsemo cede

1. Ykaxn, Big 4oro 34ebinbluoro 3anexntb TeMnepaTtypa Ha niaHerTi.
A. Big 17 BiacTaHi Big CoHus; B. Big i1 po3mipis; B. Big TpuBanocTi oobu;
I Big wemngkocTi o6epTaHHA HaBkono CoHus.
2. Hamanton cxemaTuyHO COHSIYHY CUCTEMY i BKaXXM MiCLE 30HU XKUTTS.
3. Yomy 3 ycix nnaHet COHAYHOI cMCTEMM ANA CTBOPEHHSA KOMOHIT 3eMnsH
HandacTiwe po3arnsgatoTs Mapc?
4. Mpopoex peveHHs: MeHi 6yro uikaeo...; Y meHe suliwrio...; Cb0200Hi s
Oi3Haecs/-nacs...

[=]:
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OsHanomcs 3 iHopmadieto 3a QR-kogom i cknagu nepenik
Ha3B YKpalHCbKUX MICT, Ha YeCTb SIKMX Ha3BaHO acTepoiau.
https://cutt.ly/I5ShNiJl




TEMA 3. BCECBIT
§37. WO TAKE CUCTEMU CBITY

[Bi pevi He nepecTaoTh AMBYBATN MeHE — 30psiHe Hebo
HaZl ronoBOK i MOpanbHUA 3aKOH ycepeauHi Hac.

Immanyin KaHm, HimeubKul muciumersb

Ak mu po3ymiew crnosa ImMvmaHyina KaHma?

lNpuezadali, ske HebecHe mino € 2onosHuUM y COHSAYHIU cucmemi.

Ski HebecHi mina obepmarombcsi HaBKOJ10 riaHem?

Homy Ham 30aembcs, wo npomsicom poky CoHue pobums oduH obepm
rno HebecHili cehepi?

[ °

Ax 3miHIOBaJIOCA YABJEHHS JII0aAeH mpo 0ymoBy cBity. Ille 3a
CUBOl TaBHUHU JIIOAU B PiBHUX KYTOUKAaX IJIAHETH HaMarajaucs
yaBuTH 0ymoBy cBiTy. OCKijIbKY 3HaHB OyJIO MaJjio, TO 3BaKaJIu
Ha ImIpAMi BpasXeHHS BiJ cHocTepeskeHb MOBKiAIsg. Baumiam
IJIOCKY 3eMJII0 — BBasKaJjiu, 10 3eMJd IIJIocka. BoHa miaaBae y
BoJaxX OKeaHy i i1 Ha cobi TpumaroTh ciaonu. Taki HaiBHiI ysaB-
JIEHHA MaB KOYKeH HapoJ, IO HaceJIAB KOJIUCHh HAIIy ILJIaHETYy.
Ix masuBaloTh cuctemoro cBiry. HaiiBimomimi 3 HUX — TeolmeH-
TpUYHAa 1 relioleHTpUYHa CUCTEMHU CBITY.

Cucmema ceéimy — [aBHI ysABJeHHS IIPO PO3MIIIEHHSA Y
npoctopi 3emai, CoHIA, maaHer i 3ip, IO I'PYHTYBAJUCA
Ha ONpAMUX BpPaKeHHSX BiJl CIIOCTepe:KeHHs ITOBKI1JJIs.

Cdepa Hepyxomux 3ip

evecce,
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Man. 135. A. TeoueHTpMYHA cMCTEMA CBITY — AaBHi ysBEHHS NPO B3aEMHe
NONOXEHHA B KOCMIYHOMY npocTopi HebecHux Tin. b. Knaegin MNMronemen —
AaBHbOrPELbKNA aCTPOHOM, SIKUA HaKKpalle onMcaB reoLeHTPUYHY
CUCTEeMy CBITY 3a AOMOMOrol MaTemMaTUKn



I'eoyenmpuuny cucmemy ceimy (mau. 135) mafikpare omu-
caB Bimommii maBHbLOrpenbKuii actpoHom Kiasxiit IITonmemeii.
3rigHo 3 HEel B IEHTPi CBiITY MicTUThCcA Hepyxoma 3eMJsdA, Ha-
BKOJIO IKOI 00epTaloThCcA — KOXKHA Ha CBOIM cepi — miaaHeTH i
ctepa HepyxoMux 3ip.

Cucrema cBiTy, B 1eHTpi sIKOi 3eMJiss, — XuOHe ySIBJIEHHS.
OmHaK BOHO CIIMpPAJIOCA Ha Te, IO JIIOAMHA OaumJa IMOAHS: yCi
HeOecHi cBiTmia obeprajincsa HABKOJO 3eM.JIi.

T'enioyenmpuuny cucmemy ceimy (majy. 136) 3anpornoHyBaB
y 16 cr. mombcbKuit actpoHoM Mukomnait Komepruk. Ilen-
TpaJibHe cBiTmJ0 B Hith CoHIle, HABKOJIO AKOTO PyXaOThCA iHIIIL
HeOecHi Tija 1 3emysa Takok. Taka JOKOpiHHA 3MiHA B YABJIEH-
HSAX PO OyIOBY MOBKIJNIJIA BUKJMWKAJA CylIepedKH cepel Ha-
VKOBI[iB Ta Oig4iB ImepKBu. AJie 3T0JOM CTaJIO0 3PO3YyMiJo —
M. Komepuuk Mae pairiro.

Cdepa Hepyxomux 3ip

eeccce,
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Man. 136. A. lenioueHTpnYHa cucTema CBITY, B SIKi NnaHeTn obepTaloTbCs
HaBKOJO LieHTparnbHoro ceituna — CoHus, a BCi 30pi nexaTtb Ha ayxe Big-
panerii ciepi. 6. Mukonan KonepHuk — ycecBiTHbO BiJOMMUI aCTPOHOM

fArxa o0ymosa 30pi. 3opA — Ie BeJnue3Ha KYJd PO3:KapeHOT0
rasdy. AJje BiH ropuTh He TaK, AK BOTOHb Ha ras3oBiil mauTi. ¥
HEeHTPaJbHINA MIIAHIL 30pi, AKY Ha3WBAIOTh AAPOM 1 po3mipu
AKOl, IIOPIBHAHO 3 po3MipaMu Bci€l 30pi, He AysKe BeJUKi, dac-
TUHKHN Trasdy (mepeBasKHO aTomMu IligporeHy) MicTaTbCs IysKe
0JIM3BKO omHA 0isidg ogHOI. A IITe BOHM AYJKe IMIBUAKO PYXAIThCA
(ras Mae BHCOKY TeMIeparypy). ¥ TaKHX yMOBax YaCTUHKU
rasy 3ilITOBXYIOThCA MisK c000I0 i1 YyTBOPIOIOTH iHINWM, HOBUI
ra3. I3 yoruprox aromiB I'imporeHy yTBOPIOETHCA OJWH aTOM
T'eniro. YHacaiIOK TaKoro mmepeTBOPeHHs BUIIISAETHCA eHeprid.




Came 3aBAAKM ITIili eHeprii 30psA i CBiTHUTH, YacTO IIPOTSATOM Mi-
AbApAiB i HaBiTh 10 TPUIBLIIOHIB POKiB.

Ax BusHaumTu Bimcrani Bigm 3emuri mo 3ip. Xoua icuHyBajsu
MIPUIIYIIIeHH A, 110 30Pi JiesKaTh Ha Pi3HUX BigcTraHAXxX Bix 3emuri,
BUMipATH iX OyJio HeMOKJaumBO. [lad mboro Tpeba 3 BUCOKOIO
TOUHICTIO BU3HAUYATH 3MiHY IIOJIOKEeHHS 30pi Ha HebecHi cdepi.
Hocartu notpi6bHOI TouHOCTI BHasoca aurmie y 19 cr.

MeToA, 3a 4ONOMOro AKOro BUMIpANW BigcTaHi 4o 3ip, npoctui. lo-
OMBUCb Ha AKMN-Hebyab 06’eKT nepen cobolo cneplly OAHUM OKOM, a
noTiM — apyrum. Tv nomiTnw «3miieHHsa» ob’ekta. Hacnpasgi ue Bigbynocs
yepes Te, WO TBOI O4i PO3MIlLlEHI Ha NeBHIN BiaCTaHi ogHe Big ogHoro. 3Ha-
HOUM L0 BiACTaHb i KyT, HA SKUN 3MilLyeTbCa O06’€KT, MOXHa obuncnntn Big-
CTaHb A0 uboro ob’ekta (Man. 137).

21 21
YyepBHS rpyaHs

Opbita 3emni

) ®

Man. 137. BuaHayeHHS BigcTaHi 40 HEQOCTYMNHOro o6’'ekTa Ha MOBEPXHi
3emni (A) Ta go oaHiei 3 Hanbnuxumx 3ip (b)

3a pix 3emisa pobuTh oauH 00epT HaBKoJO CoHIA. YHacIi-
JOK TAKOT'0o PyXYy cIIocTepirau Ha 3eMJi MOKe BUSBUTH 3Mi-
HIeHHA TeAKuX 3ip Ha HebecHiit chepi. BuswaumBimm KyT 3Mi-
IIIeHHSA 30Pi IPU CIIOCTEePEeKeHHi ii 3 IBOX MPOTHUIEKHUX TOUOK
opbiT 3emJyi i 3HauUM BiACTaHL MiK OABOMAa MOJOKEHHAMU
mJaHeTHu Ha opOiTi, 00UMCIIIOIOTHL BiJICTaHL IO 30Di.

Bincrani BuABmMINCA BelMUYe3HHMMHM. IxHI 3HAUYeHHA, BHUpa-
JKeHi1 B Kijomerpax, — Ie Beaumki umciaa. Tomy BizcTaHi MixK
30pAMU 3PYUHiIle BUpPaKaTu, HAIIPUKJIAJ, Y CBITJIOBIX POKax.

Cséimnoeéuil pix — e BifcTaHb, Ky CBITJIO JoJjae 3a DiK,
nomwupooounck 3i mBuakictio 300 000 xMm/c. € Takox
1HIIL OmMHMIIL BiAcTaHeN, AKUMHN KOPUCTYIOTHCA B aCTPOHOMII.

Big uoro sanesxuth ackparpicts 3ip. Koam Tu guBumica ma
HiuHe He0O0, TO 34A€ThCA, IO 30Pi CXOXKi HAa MaJieHbKi Oiri BOr-
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HUKU. AJle mIOAUBUCH YBaKHiIlle, i THM IIOMiTHIII, IO AesdKi 3
HUX OJIAaKWTHi, iHIOII YepBOHyBaTi, a AedaKi :xkoBTyBaTi. Kourip
30pi 3aIe:KUTH Bijg TeMIlepaTypu Ha ii moBepxHiIi — IO BOHA
BUIIA, TO OijbIlle OJAaKUTHO-CMHIX TOHIB y cBiTii 3opi. Tomy
Halrapsauinri 30pi cuHi, a HaXOJOAHIIII — yepBOHi. MoKJInBO
TOOi moBOAMJIOCA OAUUTH, IO HUMKHS YaCTHHA MOJYM S ra3oBOi
ILJINTU CUHBOTO KOJIBOPY, & KiHUMK IIOJyM’ s — OpPaHKeBOoro abo
JKOBTOTO.

CoHIle HalbigbIlle BUIIPOMIHIOE KOBTO-3€JIEHOTO CBiTJIa, 10
TOTO K MOT0 CHHIO YacTHHY posciioe armochepa. Tomy Coniie
MU 0aumMoO 3a0apBJIEHUM Y KOBTYBaTi BiATiHKH.

BuroroBTe mpocTuii BuMipioBau sCKpPaBOCTi 3ip. (=] =]
Cropucraiitech iHCTPyKIlielo 3a QR-Komom. i
https://cutt.ly/ ETH5E8S -

LLlo6 maTtu Tenno i ceiTno, noan Aoci cnantooTh BYFiNNs i ra3 un nepe-
KpUBaTb pivkM rpedbnamm enektpocTaHuin. Lle 3aBgae wkoan go-
BKinnto. B atmocdepy noTpannsaioTbe pevoBUHN, WO 1T 3abpyaHo0Tb. A BEMUKI
WTYYHi MOpSA BKpMBalOTb poAtodi 3emni. € iHWwun cnocibé BnpobnaTtn enek-
TPUKY Ta OTPUMYBaTK TEMNNO — BUKOPUCTAHHA COHAYHOrO CBiTNa. Tak 3BaHi
COHSIYHI NaHeni Yn 6aTapel nepeTBOPOOTL CBITNO COHUS, WO Nagae Ha HUX,
Ha enekTpuyHuiM cTpym. 3ibpaHi Ha BenuKiA nnowi B Micui, e 6arato coHsaY-
HOro CBiTNa, Taki 6aTtapei yTBOPIOTb COHAYHI €NeKTPOCTaHLii.

_ Kopomko npo zonoBHe

HaBHi ysaBJIeHHSA NOPO PO3MIIIEeHHS y HOpocTopi Semuri,

CoHls, IaHeT i 3ip, 110 cIMpaJHCA Ha MPSAMi BparkeHHS

BiJl cIIoCcTepeKeHb MOBKiJJsf, HAa3WBAaIOTh CHUCTEMOIO CBITY.

e 30pa — IIe BeJIMUEe3Ha KYJsd PO3:KapeHoro rasy, Io CBiTUTH
BJIACHUM CBITJIOM.

e PizHa sickpaBicTh 3ip 3yMOBJIEHA TUM, IO BOHUW PO3TAIIIO-
BaHI Ha PidHMX BifcTaHAX Big 3eMJri @I CBITATH 3aJIEKHO
BiJ 1XHIX PO3MipiB.

e Kosip 30pi 3asexkuTh Bif TemmepaTypu Ha il IIOBEPXHi.

~~ TMepeBipsemo cede

1. leoueHTpMYHa i renioueHTpUYHa CUCTEMMU CBITY Pi3HATBLCA iICTOTHO. Ane
BOHU MaAOTb OOMH CXOXMN eneMeHT. 3’'acyn, Lo Le 3a efnleMeHT. Bucnosu cBoi
npunyLeHHs (rinotesy), Yyomy M. KonepHuK He 3MiHMB NOTro B 3anpornoHOBaHiIn
HUM CUCTEMI CBITY.

2. lMosAcHuK, sk BOanocs BUMIpATY BiacTaHi go 3ip.
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3. 3a gonomoro gogaTkoBuX axepen iHdopMmauii 3'9cyin Konbopu TPbOX
Hansackpasiwmx 3ip Ha Hebi 3emni. Ha Ky BaXXnumBy XxapakTepuCTUKY 30pi BOHU
BKasyloTb? 3pobu npeseHTaLito Ha Lo TeEMY.

4. Okpemi nogn goci BBaXkatoTb 3eMiito NIIocko. Bucnoem mipkyBaHHS,
LLO cynepeyaTb TaKOMY YSIBIIEHHIO.

5. Mpopoex peveHHs: Meni 6yno uikago...; ¥ MmeHe suliwirio...; Cbo0200Hi 5
Oi3Haecs/-nacs...

§38. ULO BYNO, € | BYAE Y BCECBITI

BcecBiT He TinbKu 3aragkoBilluni, HiXX M1 cobi yaBnsiemo,
ane " 3aragKoBilUWRA, HXK MU MOXEMO YSBUTW.

Apmyp Cmenni EQOiHrmoH, aHaniticbkuli acmpoghiduk

Ak mu ysensew cobi Bcecgim?

Haseu HebecHi mina, ki Hanexamb do CoHAYHOI cucmemu.
Yum pisHambcs nnaHemu i 30pi?

Homy 30pi maromb pi3Hi Konibopu?

SKy cucmemy cgeimy po3pobus M. KonepHuk?

SAx yreopuBcsa Beecsit. BeecBiT BuHUK 6u3bK0 14 MiabAp-
IiB pokiB TomMy BHacaigoxk Bemmkoro Bubyxy ¥ BigTomi 30ijb-
mryeTbesa B posmipax. Ilmameru, 3opi # immri o6’ektu BceecBity,
AK i Jiroau, 3’ SBJISIOTHCA HA CBIT, PO3BMBAIOTHCS 1 3aKiHUYIOTH
cBoe icmyBanHA. TomMy xapakTepHa ocoOsuBicTh BeecBiTy — 11e
HellepepBHUU PyX 1 PO3BUTOK.

Benurxuii Bubyx (amrn. — Big Bang) — mouartok, TO6GTO
mepiia MHUTb, iICHyBaHHA HaIlmoro Bcecsirty.

BcecBiT mMaB KijnbKa eramiB po3BuTKy. Ha i#ioro mouaTky
YTBOPUJINCS HANWMOPOCTIIIL aToMu, a Ha OCTaHHbBOMY eTalli,
10 TPUBA€E OOTelep, BUHUKJM 30pi Ta IJIAHETH i, 3PEIIToIo,
SKUTTA.

Ax BUHMKIM 30pi Ta MIaHeTH. 30Pi BUHUKAKIOTh y XMapax
nuiy i rasy, 00 OKpeMi iXHi YacTMHU i3 YacoM CTHCKAIOTBLCS.
PeuvoBuHa yIijibHIOETHCA i HarpiBaeTbesa. Ko Tremmeparypa B
meHTpi mocsarae 10 muaH rpaxgyciB, Toxi 3 I'imporeny moumHae
yTBOoproBaTucsa I'eJriii — 11e € MOMEHT HapoOJKEeHHS 30Pi.

3 nuay Ta rasy, I0 3aJUIIAJINCSI HAaBKOJIO HOBOHAPOIKEHOI
30pi, BUHNKAE Ta30IUJOBUN AUCK. ¥ HBOMY i3 yacoMm i popmy-
oTbea miaanetu (masa. 138). e BigOysnoca we Jsuime 6ina CoHris,
a ¥ Oinma 6araThox iHINUX 3ip, MOPSAN 3 AKMMHU BUHUKJIM iHIITI
IJIAaHeTH.



Man. 138. ETann popmyBaHHS
30pi Ta 1i nNaHeTHOI cnucTeMu.

1. Xmapa nuny i raay.
@ @ 2. [a3onnnoBuin 3rycTok.
3. WinbHe raszonunose a4po0.
4. MpoTo30p4a Ta razonuIoBun
@ OVCK.
5. Bopsa Ta Ti nnaHeTHa cuctema

3o0pi, AK Big HapoAKeHHs, TaK i BHACJIIIOK €BOJIIOIil, MAalOTh
pisHi po3mipu. IliameTp HEATPOHHUX 3ip CTAHOBUTHL OJMUBBKO
20 km. Heari sopi-maxarirantu y 30 pasiB OinbIiri posmipom,
Hixk CoHIle.

30pi He MOJI00JIAI0Th caMiTHOCTI. BijbImicTh 3 HUX BXOOATH
0 Pi3HUX TPYII: Big mMOABIMHUX 3ip, Ae € ABiI 30pi, 4O 30PAHUX
CKYIITUeHb, II0 HAJIUyIOTh AeCATKU, COTHiI, THCAYL 1 HaBIiTH
MinbpiioH 3ip. Bimomum ckymuemnam 3ip € Ilneamzm y cysip’i
Teap1isa.

o Taxke ramaxtuku. Haiibinpmii 3opsaHi cucremu y Bce-
CBiTi — 1e rajakKTuKu (Bil I'pelbKOT0 CJIOBA «TAJAKTUKOC» —
«MOJIOUHU » ). [leAKi 3 HUX MiCTATH MOHA TPUJIBHOH 3ip, aje €
0araTo HeBeJMKUX (KapJNKOBUX) FaJIaKTHUK, Y AKUX 3ip 3HAUHO
MmeHiIe. Ili cucremu pisHATHCA He TiJAbKU K1JIbKiCTIO 3ip, aje i
THUM, SIK1 3a BIKOM 30pi iX HaceadioTh. B edinTuuHMX rajaxkTH-
kax (max. 139, A) micTaAThCA IepeBa’kKHO cTapi 30pi, a B CIIi-
panbaux (Maa. 139, B) — momoxni. HenmpaBuabHi 3a 30BHiIIHIM
BUIJIAAOM TajakTuku (maJna. 139, B) mictars mosoxi 3opi Ta
baraTo muiy i rasy.

) ®

Man. 139. EnintnynHa (A), cnipansHa (B) Ta HenpaBunbHa (B) ranakTukw.
Tak Ha3Banu Ui 00'eKTN Yepes iXHiN 30BHILLUHIA BUrNa
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B opHil 3 ranakTuk, sKy HasuBaioTb Mogounuii Illaax, pos-
TallloBaHa HaIllla IIJJaHeTHa cucreMa. yci 3opi, Aki mu 6aummo,
Ha Hebi 3emui, — me 30pi Hamrol rajmakTuku. Haibinbime ixHe
CKYIUeHHs MOXKHA CIIOCTepiraTu B SCHY 06e3MiCAYHY Hiu AK
cBiTJI0-CcpPibascTy cmMyry, Ifo omepisye Bce HebGo. Ii B YKpaimi
31aBHa HasuBaloTh dymayvkuil [llasax. Y TelecKonm BUIAHO, IO
III0 CMYTY YTBOPIOIOTH 30Pi.

Mogounuii Illnax, oxkpim 3ip, TaKOX MiCTUTH Tra3 i OuJ.
SKII0 mops 3 ra3onMMJA0OBIMU XMapaMu € ICKpaBi 30pi, TO BOHHI
1X OCBITJIIOIOTH, 1 M MOKEMO CIIoCTepiraTm Taki xmapu, AK Ty-
MaHHOCTI.

Tymannocmi — xMapu MiK30pAHOTO ragy U Uy, K1 BUJ-
HO 3aBASKU a00 IXHbOMY BJIACHOMY BHIPOMiHIOBAHHIO, ab0
BiIOMBaHHIO UM HOTVIMHAHHIO CBiTJIa OJM3BLKUX OO HUX 3ip.

IlesiKi TYMaHHOCTL CBiTATHCA caMi, TOMY iX BUJHO AK TEeMHi
IiTAHKY Ha TJi 3opAHOro Heba (mas. 140).

Hamra ranakTuka Mae KijJibKa
CYIYTHUKIB — IIe HEBeJIUKi ra-
adaxktTuku. Hausigomiimi 3 mHuX
Benmuka i Mana MarennanoBi
Xmapu. Ix BuzHO Ha He6i miB-
neHHol miBKyJai 3emuai. Haii-

@ oamxua 1o Mosounoro Ilnaxy

. BeJIMKa TajJaKTuKa — TyMaH-

Man. 140. MNMpuknagn TyMaHHOCTEN . A H
pi3HOl npupoaun: A — TeMHa, HICTD HAPOMEAM. tia 30pdA-
E — BONOKHUCTA HOMY He0l BOHa MiCTUTBCA B

cy3ip’i AHgpomenu ¥ BidyasJabHO
Ma€ BUTJIAA TYMaHHOI IATKM. XOYa HACHpaBAi Ile BeJnUesHa
30psAHAa cucTeMa, 10 PyXaeThcs Ha3yCcTpPiu HaIill raJakTHIli.
Okpemi rajakTUKU YTBOPIOIOTH CKYHOUEHHA ITUX 30PIHUX
cucteM. A CKyIMUeHHs — HaJACKyIUYeHHsA rajJakTuk. Haumckyi-
YeHHA IIOB’A3aHi BeJWMUYE3HMMU BOJOKHaAMHU peuoBMHHU (ras,
muJI, 30pi). Yce e yTBOPIOE CBOEPiTHE KOCMiUHE «TaBYTUHHSA».
Ile mu y Beecsiri. CoHAYHaA cucTeMa MicTUThbCA B qucKky Mo-
agounoro Illnaxy. Biacrans g0 meHTpa l'aJakKTHKM CTaHOBUTH
O0sm3bKO0 25 THC. cBiTI0BUX pOKiB. IlepebyBatoum Ha Takiit Bin-
craHi, Coume 3i mBuakictio 220 KM/c 3mificHIOE OZUH 00€pT
HaBKoJIO ii meHTpa 3a Mmaib:ke 230 minbiioHIB pokiB. Ile Tak
3BaHUI raJIaKTUYHUHN PiK. 3a yac CBOro iCHyBaHHA 3eMJd BiKe
o0ifirmia HaBKOJIO IeHTpa [NamakTukm npubamsHo 25 pasis.



MopentoeMo mporiec po3MIMPEHHS ﬁ
BcecsiTy 3a gomoMororw MOBITps- e

HOl Kynabku (Mmaj. 141). ‘
Bam 3Hamo0uTHCA: TTOBITPAHA KYJIb- ﬁ A\\
Ka 1 KiJbKa KOJIbOPOBUX IIallepOBUX by
KPY>KeuKiB. W

1. HagmiTh TpoXu MOBITPAHY KYJb- c
Ky 1 HaKJelTe Ha Hel KiJbKa Ilamepo- AB\
BUX KPY:KeUKiB, HaIPHUKJAL BiJ KOH-

deri. Ili KpyKeuKu OO3HAUATUMYTHb  Mas. 141. MogentoBaHHs

raJakTHUKHU. NpoLecy POo3LINPEHHS
2. IlouniTes HagyBaTu KyJbKy. I'a- Bcecsity 3a fonomoroto
JAKTUKU CTAHYTh BiAJaJsaTHCA OJLHA MOBITPAHO!I KyIbKK

BiJ O0HOI Yy Mipy 30iJIbIIIEHHA PO3Mipy
KyJbKu. Tak caMo rajakTuKu BiggaadioTbecsd y BcecBiTi BHa-
CJILTOK MOT'0 IIOCTiTHOTO PO3IITHMPEeHHS.

BinbLwicTb 3 Hac He 3aMUCNIOETLCA HaA TUM, SK Halle ocobucTe XUTTa
nos’sisaHe 3 YcecBiToMm. Ane icHyBaHHA [JlioguHn i BcecsiTy
B3aeMonop’dA3aHe. Y npocTtoMy Big no4yatky BcecsiTi 3a minbapan pokis Bu-
HUKIM YMOBW, WO CNPUANKN MNOSIBI CKIaAHOro XWUTTSA, HaineHoro po3ymMom.
Tomy BcecBiT — ULe Hall BenuvKWi CninbHUM AiM, 3a «4YUCTOTY W NMOPSAO0K» Y
SIKOMY MM MYCMMO BignosigaTu.

_ Kopomko npo z2oroBHe

BcecBiT BuHUMK 0Jau3bKO 14 MiJbSApAiB pPOKiB TOMYy BHa-
caigok Bemuxoro Bubyxy.

TpuBaJgicTh JKUTTA 30pi 3ayekuTh Bifg ii macu. I1lo Gimbira
Maca 30pi, TO MeHIIle Yacy BOHAa JKUBE.

Haii6isnbmri 3opani cucremu y BeecBiTi — 11e rajakTuirm.

~~ TepeBipsemo cede

1. 3akiHum dpasy npo micue CoHug B ManakTuui. Hawa 3ops MicTUTbCS B:
A. ueHTpi MonoyHoro Wnaxy; B. agpi MonoyHoro Wnaxy; B. gucky Monouy-
Horo LLnsxy, 6nvxkde go roro kpato; I 30BHiWHIN YacTuHi MonoyHoro LWnsxy.

2. 3a JONOMOroK CXeMaTUYHOrO MarntoHKa NoKaXu, B AKMX HanpsiMkax Big
3emni y npocTopi BuaHO mano 3ip MonoyHoro LUnsaxy, ane BugHo 6arato iH-
LIMX ranakTuk.

3. OuiHu cBoto poboTy Ha ypoui. Mpoaosx pedeHHs: Cb0200Hi 51 disHascs/-
face...; 3posymie/-na...; Hagyuecs/-nace...; HaticknadHiwe 6yrio...




Y3ArAAbHEHHA AO PO3AINY 3

1. YcTtaHoBw, SKi NNaHeTn HanexaTb 40 NaHeT 3eMHOro Tuny.
A BeHepa B YpaH B KOnitep I HenTtyH

2. YKaxun nnaHeTy, WO HanexXuTb 4O NNaHeT-riraHTiB.
A BeHepa b YpaH B Mapc I" Mepkypin

3. Ykaxn, Big 4oro 3anexuTb TpuBanicte poky Ha nnaHetax COHSYHOI cu-
cTEMW.

A Big WBMAKOCTI 06epTaHHA NaHETM HABKOMO OCi
b Big po3mipiB nnaHeTn

B Big BigcTaHi nnanetu Big CoHus

I Big KyTa Haxuny ii oci obepTaHHs

4. MMomipkyi, YoMy crnocTepirady, sikuii nepebysae Ha Micsui, He 6aunTb Ha
Hebi meTeopun. Momy 3aBaxae...

A sckpaBe cBiTno CoHus

b BigcyTHicTb atmoccepu Ha Micaui
B sickpaBe cBiTno 3emni

I HasIBHICTb AACKpaBKX 3ip

5. Ykaxun, 3aBAAKM YOMYy Ha 30psiHOMY HeOi BUAHO nnaHetn COHSYHOI Ccu-
ctemun. bo BoHM...

A CBiTATb BNAacCHMM CBIiTINOM

B BigbusatoTb cBiTno Big CoHus

B cBiTATb CBITNIOM, sike NOTPanuMNo Ha HKUX Big 3ip
I ociTneHi Micauem

6. YcTaHOBM BigNoBigHICTb Mi>)K HEOECHUM TiNIOM i AIOro BU3HAYEHHSAM.

A 30psi 1 XmMapa MiXK30psHOro rasy 1M nuny

B ranakTtuka 2 BereTeHCbKe po3xapeHe HebecHe Tino

B nnaHeTta 3 cuctema i3 3ip i 30PAHUX CKYNYEeHb

I meTeop 4 xyndacTe Tino, sike 06epTaeTbCsl HABKOMO 30pi

5 TBepae Tifo KOCMIYHOIO NOXOAXKEHHS,
LLIO NOTpannsie B 3eMHy atmocdepy

7. lNosAcHK, 3a 4ONOMOrO0 SIKOro MEeToAY BUMIpSinu BigcTaHi o 3ip.

8. [aw Bignosigb, YoMy Mig Yac cnocTepexeHb 3 NOBepXHi 3eMni 3gaeTbes,

Lo HeGecHa cdepa 3 HEPyXOMUMM 30psiMU 0BepPTaETLCA HAaBKOMNO HaLOI nia-
HeTW.

9. MNosicHN, sk 3a 4OMOMOroH KOBLUA i3 CeEMU AcKpaBuX 3ip cy3ip’a Benukoi
Beaomeauui 3HanTtu Ha Hebi NonsapHy 30pio.

10. 3’acym cyTb acTepoigHoi Hebe3nekn Ana 3emni. 3anponoHym, K MOXHa
i BioBEpHYTWN.



Po3pin 4. TITI3HAEMO B3AEMO3B'A3KH
y TIPUPOAL

TEMA 1. B3AEMO3B'A3KN OPTAHI3MIB
3 HEXMUBOKO NPUPOAOIO

§349. dK TOBA3AHA MIX COBOW XUBA | HEXUBA
MPUPOAA. YM 3PYUHO XUTU Y BOA

Akwo € maria Ha Ui nnaHeTi, BOHa MICTUTbCA Yy BO4.

JlopeH Eticeni, amepukaHCbKUl y4eHUl 3 8UBYEHHS
JIIOOUHU ma Ii MOXOOXXeHHS

o [lomipkyd, wo mae Ha ysasi JlopeH Eliceri.
o [Ipueadall 3Ha4eHHs npouecy OuxaHHs Ons iCHygaHHSI opa2aHi3Mmie.
e SlKe 3Ha4YeHHS ceimia 8 Xummi pi3HUX epyn opaaHiamie?

o 5K XKuensambCsi meapuHu i pOCIUHU?

e Ski emacmusocmi eodu?
®

IIlo Take cepemoruine skuTTsa. KOXKeH opraHisam orouye yac-
TUHA IIPUPOAU HaImoil mraHneT. BoHa 3abe3meuye #ioro Beim, 110
moTpioHo nasA xKuttsa. lle meBHI ymMoBH Ta HeoOXigHiI pecypcu
(HamrpuKJIan, MOKUBHI PeYOBMHU, Boja ToImo). Take cepemo-
BUIIE HABUBAIOTH Cepedosuulem HHumms.

Cepedosuue snummsa — Ie CyKyOHICTb yMOB, y AKHX
MEIIIKAIOTh OCOOMHM IIEBHOT'O BHUAY Ta YIrPYIOBaHHS opra-
Hi3MiB pidHMX BHUAIB i 3 AKMMH BOHU 0e3MIMOcCepegHbO B3aEMO-
IiI0OTh.

Yci KOMIIOHEHTU cepeloBUIIA KUTTA, AKI BILIMBAIOTh HA OpP-
raHi3amMu Ta IXHI yrpynoBaHHsS, Ha3UBAIOTh €KONO2IYHUMU (Dak-
mopamu (HLuHHUKAMU).

Exonozia — HayKa, 1[0 BUBYA€ B3a€MO3B’ I3KHU OpPraHiaMiB Ta
iXHiX yrpynoBaHb MiK CO00OI0 Ta HABKOJHUIIHIM CepPEeIOBUIIIEM.

3aJIeXHO BiJl IIOXOMKEeHHA Ta 0COOJIMBOCTEH Aii HA OpraHisMu
€KOJIOTiUH1 (paKTOpM NOAINAIOTh Ha UMHHUKU HEXKUBOI Ta KU-
Boi mpupoxau (mau. 142).

dAK Ha okpeMuil opraHiam, TakK i Ha yrpynoBaHHs OpraHisaMiB
IMOBCAKYAC Ji€ IIINH KOMILIEKC €KOJOTiuHuX YmHHUKiB. Tomy
BOHM MAaOTh IIOCTiMHO IIPMCTOCOBYBATHCS AK OO0 KOXXHOTO YMH-
HUKAa, TaK 1 40 iIXHBOI cmijabHOI mii.
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/CDaKTOpVI He)KVIBO'I'\._ EKONOrIYHI (" Bnnue A
npupoau DAKTOPU rocnogapcbKoi
TemnepaTypa, AiANbLHOCTI n}o{:muu
BOMoricT, " daxro N lMosumusHul
OCBITNEHICTb, pn xuBol ~ Oxopowa npupoz,
rasoBuUN cknapg, npupoan BILI,TBOpeHI-!FI NPMPOAHMX
aTmocdepy, Pi3Hi dpopmu ob'ekTiB
COnboBUIA cKnazg B3aEMOZiN MixX HezamusHuti
\_ BOAM Y, opraHiamamm 3abpyaHeHHs
OQHOro BUAOY HaBKONMULUHBOTO
Ta yrpynoBaHHAMM cepefoBuLLa, 3HULWEHHSA

\_ pi3HNX BUAIB Y, \__ MpupoaHux ob’ektis

Man. 142. Knacudikauis ekonoriyHux ¢aktopis

PosrnaHbe mantoHok 143. Akui BnmB Ha npupody 306pakeHo? 3anpo-
MOHYM CBOI NPUKNaan NO3UTUBHOMO M HEraTUBHOIO BMAMBY JIIOANHM Ha
npupoay y CBOiN MiCLEeBOCTI. AKi Hacnigkm Uuboro BNAnBy?

) ®

Man. 143. MNpuknagn Bnnusy NIOANHK Ha Npupoay.

OpranisMm — MENIKAaHI[I HAIIOl IIJIAHETH — OMNaHyBaJH YO-
TUPU OCHOBHI CcepelloBUINA KUTTA: Ha3eMHO-IIOBiTpsAHEe, BOIHE,
I'PYHTOBe, a TaKOK OPraHi3MM KHUBUX iCTOT.

Aki ocodauBOCTi BOgHOTrO cepemoBuina KUTTA. Cepen umH-
HHIKiB HEXXMBOI IPUPOAH, IIT0 BIJINBAIOTh HA YKUTTSA MEIIKAaHIIIB
BOJOMM, HaWBaKJUBIiIIi: TeMmepaTypa, CBITJIO, THUCK, YMiCT
KVMCHIO Ta COJIeH.

Ilna Boou XxapaKTepHa BHCOKAa I'yCTUHA, AKa 3aJIe’KUTh Bif 11
cosonocri. IIlo Bumia cosoHicTh Bogu — TO OijibImna ii rycTuHA.
3a cTyIeHeM COJIOHOCTI IPUPOAHI BOJOMME IOAIJISIOTH Ha IPiCcHi
(piuku, OinbHIiCTH 03€p), COJIOHYBaATi (BHYTpPilIHiI MoOps), MOP-
cbKi (0inpmra vacTuHa CBiTOBOTO OKeaHy) Ta mepecosieri (MepTtBe
Mope).

3a3Buyail IeBHI BUAM OPraHi3MiB NIPUCTOCOBYIOTHLCS [0
JKUTTA Yy BoJoMMax 3 IIeBHUM PiBHeM coJioHOcTi. Tak, IBOCTY.JI-
KOBi MOJIIOCKM — IIEPJIIBHUIII — MEIKAIOTh JHUINe Yy MNPicHUX
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BOJOMMAaxX, a I'OJIOBOHOTL MOJIIOCKM, HANIPUKJAaJ BOCBMHUHOTH, —

gurie y Mmopax (mas. 144).

A ®

™

Man. 144. MewkaHui Bogonm. A. lpicHoBoaHun Bug pmd — kapacb
cpibnacTnin. 6. BocbMUHIr 3Bu4anHuim — meLlkaHelb Mopis. B. BogopicTb
cnipornpa MeLlkae y NpiCHUX i conoHyBaTmx Bogonmax. I Payku-aptemii

MOXYTb MeLlKaTh B LUMPOKOMY Aiana3oHi CONOHOCTI BOAW: Big Mamxe

NpiCHUX 4O NepeconeHnx

¥ BomoiiMax 3MiHU TeMIlepaTypHu BUpPasKeHi He TaK UiTKO, AK
y noBiTpi. IIpoTdarom poKy KoJMBaHHA TeMIEpPaATypu B IIOBEPX-
HeBuX mapax CaiToBoro oxkeany He nepesuiiye 10—-15 °C. A ma
BeJIMKUX TJIMOMHAX TeMIepaTypa B3araJji mocritina: Big +1,5 °C
no +2 °C. MemrkaHIii BOAOMM IIPUCTOCOBYIOTBHCSA IO iCHYBaHHSA
3a pisHuUX Temneparyp. Hampukiana, mpeacTaBHUK T'OJIKOIITKI-
pPUX — MOPCBHKUM OTipPOK eJIIigisad MenIKae Ha BeJIMKUX IInOnHaX

(mo 4000 M) y MoOpAX MiBHIYHMX YaCTUH
IliBHiuHOTO JILOmOBHMTOrO Ta ATJaHTHU-
HOT'O OKeaHiB. BiH He BUTpuMYye TeMmIlepa-
Typu, Buii 3a +10 °C (man. 145). Taxi
BUAYM HA3WBAIOTL X0/10001100HUMU. A OCH
pudoyTBOPIOBAJIbHI KOPAaJOBi IIOJiIM, Ha-
BIIAKU, HEe MOKYTh iCHYBaTH, SKIIO TEM-
rmepatrypa Boau crae HuK4Joio 3a +20 °C
(mas. 146). BoHu HajexaThb [0 Menno-
nwbnux. € it BUAU, AKI MOXYTb BUTPU-
MyBaTH 3HAUYHI KOJMBaHHA TeMIlepaTypu
BOJIM.

LiikaBo. Kopanosi pudwu — reonoriuui yTso-
PEHHS, WO BUHUKNM 3aBASKM TBapMHaMm — Kopano-
BUM nosiinam, fiKi yTBOPKOKTb MNOTYXHi 30BHILLHI
CKeneTun 3 BanHsKy. Hanbinbwwnin 3 Kopanosux pu-
diB — Benuknin bap’epHuin puc — TATHETLCS Maxke
Ha 2300 km y3goBX cXxigHoro ysbepexxs
AscTpanii.

Man. 145.
Mopchbkuin oripok
ennipisa

Man. 146.
PudoyTBOptoBanbHi
Kopanosi noninu

Iloiss MeITKaHITiB BOMOMM BasKJMBe 3HAUEHHS MAae€ OCBIiTJIe-
HicTh. CBiTJIO mOTPiOHE BOZOPOCTAM i AeAKMM OaKTepiaM mJIs
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3aificHeHHsA (poTocumHTe3y. OCBIT/IEHICTH BOAONM CTPiMKO 3MeEH-
HIYEThCS 31 30iabIIeHHAM IJINOMHYN. 3a3BUUail Ha IIMOMHAX II0-
Hagy 250 M (oTocumHTE3yIOUi OpraHisMu icCHyBaTu He MOXKYTb.
Ha maxcumanpHi# naa HuX rambuHi (268 M) BUABJIEHO JInIile
YepBOHI BOJIOPOCTi, 3/aTHiI BJOBJIOBATH PO3CisiHE CBITJIO.

LiikaBo. Ockinbkn Ha rmubuHy nowas 1500 m
CBIiTNO HE NpOHMKae B3arani, geski rMmboKoBogHi op-
raHiamum (pakonogi6Hi, MonoCckn, pnbu Towo) Habynu
3gaTHocTi BMpobnatu ceitno. Lle aBuwe mae HasBy
biontomiHecuyeHyis (man. 147).

' ' [i3HalnTecs, sk 3gaTHiCTb BUMpOGNATM CBITNO
) cnpuse TBapuHamM NPUCTOCYBaTUCH OO XUTTA Y

Tempsisi. Man. 147. Asnwe

OiontomiHecueHLiT

Ille ogHMM BaXJIMBMM UYWHHWKOM, Bif Y MEAY3n eKBopei
SAKOr0 3aJIeKUTh JKUTTSA MEIIKAHI[IB BO- BIKTOPII
noiiM, € BMicT y BoAai rasiB. Tu Bike 3HaeMI, IO AJA AUXaHHSA
opraHismMam moTpiOeH KuceHb. AJie 3i 30iJbIIEHHAM TIJIMOWMHU
MOoro KOHIIEHTPAIlisd Yy BOJi 3MEeHINYEThCH.

e [lpuzadali, ki opeaHu OuxaHHS meapuH darome 3mMo_2y roaauHamu Ku-
CEeHb, PO34YUHEHUU y 800i.

Cuia 3eMHOTO TAMKIHHSA 3YMOBJIIOE

Teuiro pivok. TomMy MeIIKaHIII BO-

JTOUM 3i IIBHAKOIO Teuiero MaioTh

0CcOOJIMBI TPHCTOCYBAHHA MOJIS IIPHU-

KpiJIeHHA MO0 Pi3HUX IIOBEPXOHb.

Hanpukiaan, MelikaHellb PIiuoK 3i

HIBUIKOIO T€UYi€I0 — MOJIOCK PiuKOBa

Man. 148. Moniock pidkoBa  yapreuyra — Haue MPUCMOKTYETHCS 34

Halleska Ha kamen JIOTIOMOT'0I0 HOTM A0 Pi3HUX PIidvKO-

BUX TOBEPXOHb, Hacammepen KameHiB (Maji. 148). JIluumHKUK
IILOTO MOJIIOCKA MOINNPIOITHCA 3a JOIIOMOIOI0 Teuii.

_ Kopomko npo 2onoBHe

o CepenoBuilie »KUTTA — Ie CYKYIIHICTh YMOB, y AKUX MeIll-
KalOTh OCOOMHM IIEBHOT'O BUAY Ta YI'PYIIOBAHHS OpPraHidMiB
Pi3HUX BUAIB i 3 AKMMH BOHU 0e3mocepesHbO B3aEMOIIIOTh.

e Exosoriuni ¢gaxkrtopu (UMHHUKHN) — yCi KOMIIOHEHTHU ce-
penoBuIla MKUTTSA, AKI BILIMBAIOTh Ha OpraHisMm Ta IixXHi
yIpyIIOBaHHA.



e OpranisMu ommaHyBaJIM YOTHPU OCHOBHI CEPEIOBUINA MKUTT:
Ha3eMHO-IIOBiTpsiHe, BOJHE, I'PYHTOBE, a TaKOyK OpraHisMmu
JKUBUX iCTOT.

e Cepel YMHHUKIB HEXHMBOI HPUPOAM, IO BILJIMBAIOTL HAa
JKUTTSA MeEIIKAaHI[IB BOAOMM, HalBaKJIMBIIIL TeMmeparypa,
CBiTJIO, THCK, YMICT KHCHIO Ta COJIEH.

~~ TMepeBipsemo cede

1. Lo Take cepenoBuLLe XUTTHA?

2. lllo € cepenoBuLLEM XNUTTHA ONA NIOAUHN?

3. MNMpokomeHTyn BUCniB: «lMoyyBaeTbecA, g9k puba y Bogi». Aki npuctocy-
BaHHA MalOTb OpraHiamu, WO MeLlKalTb Y BOAHOMY cepefoBuwli? Haseau
npuknagn Taknx opraHiamis.

4. OuiHn cBoto pobOTY Ha ypoui, NPOAOBX peyeHHs: Ha ybomy ypoui
S disHaecs/-nacek...; MeHe epasurno...; 5 3po3ymie/-na, wo eaxsnuso...

§40. XUTTHI HA 3EMAI 1 Y HEBI

BusuanTte lMpupogy, ntobite Mpupogy,
TpumanTecsa nopyd 3 MNpupogoto. Lle Bac Hikonwn He nigsege.

®peHk Jlnodd Palim, amepukaHcbKUl ¢haxieeyb
y eanysi npoekmyesaHHs bydigesib i Mpocmopy Ha8KosA0 HUX

losicHu, Hasiw,o nompibHoO sug4yamu rpupooy.

lpueadati ponb ceimna y 30iliCHEHHI pocriuHamu pomocuHmeasy.
3ae0siku YoMy 6 opeaaHiami sudinsiembcs mernioea eHepaisi?

llJo make duxaHHA? 5lKke (1020 3HA4YEHHS 8 XXummi opaaHiamie?

Mwu 3 Bamm, a TakoX 0OaraTo BUAIB TBapuH, POCJIUH, TI'PU-
0iB 1 MikpoopraHiamMiB € MENIIKaHI[AMU HAa3€MHO-IIOBiTPSIHOTO
cepenosuiia. Cepen (paKTOPiB HEXKMBOI IPUPOAN HA3EMHO-IIOBI-
TPAHOTO CEPeIOBHIIlA IIPOBiJHA POJIL HAJEXKUTH OCBITJIEHOCTI,
TeMIIepaTypi, BOJIOTOCTi Ta ra30BOMY CKJaay aTMocdepu.

Arxa posas ceitiaa B skuTTi opraHiamin. CBiT/IO € HEOOXiTHOIO
YMOBOIO IJIA 3AiMICHeHHA pocjimHaMu (orocuHTedy. lledaki Buau
POCJIMH MOJKYTH MEIIIKATH JINIIle Ha BiZKPUTHX, HoOpe ocBiTJe-
HUX minaEkax (6epesa, cocHa (main. 149, 1), koBmia Ta in.). Ix
Ha3WBAIOTh CEiMAONLIOOHUMU.

Taxi pocamuu, Ak KBaceHUI A 3Buuanina (manx. 149, 2), Bin-
JaloTh IepeBary 3aTiHeHMM OlIdHKaM. BoHu HaJjgexaTb 0 mi-
HbontoOHux. [Ina 3piticHeHHA GOTOCHMHTE3Y IM JTOCTaTHHO i PO3-
cignoro cBityia. € ¥ minvoeumpueani pocaunu (mnayH 6yaaBo-
monioHMiT, 1y0 3BUYAHUUA Ta iH.), IO MOYKYTh MEIIKATH AK Ha




BiZKpuTHX, HOOpE OCBIiTIIEHMX MiCIAX, TaK i BUTPUMYBAaTH IIeB-
HUH CTyIiHb 3aTiHKY (Mana. 149, 3).

@ @)

Man. 149. 1. CocHa 3BuyanHa. 2. KBaceHuusa 3BnyanHa.
3. MNMnayH 6ynasonofibHui

©

TBapuHaM CBiTJIO JOoIIOMArae Opi€HTyBaTHCSA B mpocTopi (Ha-
OpUKJan, IIiJ 4yac 3AiMiICHEeHHS Mirpariii, K-oT y HepeJiTHUX
nTaxiB), MOJIOBaTH, 3HAXOAUTH IIapy.

dArxa poap Temmepatypu B KUTTI opranizmiB. Temmeparypa
HaBKOJUIMHBOTO CEPeJOBUINA BIJIMBAE HA TeMIIepaTypy Tijga
OpraHisMmiB, iHTeHCHUBHICTh OOMiHY PEYOBUH, a TAKOK BU3HAUAE

-

Tennont6Hi opraHiamu XonopocTinki opraHiaMm

Opxigei — MeLuKaHLi TponiYHKX ni- fAnnHa eBponencbKa MOXE iCHY-

CiB — MOXyTb 3pocTatv nuwie y
BY3bKOMY [iana3oHi TemnepaTyp:
Big +10 °C go +40 °C.

TapraH pyaun: ontumarnbHa Ons
NOoro icHyBaHHS Temnepartypa — Big
+20 °C pgo +25 °C. Tomy B Hawmx
LWMpoTax BiH MOXe MeLuKaTh nuwe

BaTU B LUMPOKOMY Aiana3oHi Tem-
nepatyp: Big —40 °C go +40 °C

Meceub (oro e HasnBawTb MO-
NAPHOK NNCULED) TaKoX MOoXe
MeLlKaTM B LUMPOKOMY AianasoHi
Temnepatyp: Big —50 °C go + 35°C

B NPUMILLLEHHAX
N\ P H J

& J

Man. 150. TennontoOHi Ta XONOAOCTIVKi opraHiamu




ocoOsmBocTi momupenHs (man. 150). 3a-
JIeXKHO BiJl KJIIMAaTUYHUX YMOB IIeBHOI MicIie-
BOCTi cepeJi OpraHidMiB IepeBaKaloThb Mme-
naon0Hi abo xos000cmiilKi BULA.

Bunu, nna icHyBaHHA AKUX CIOPUATIIN-
BOIO € HIU3bKa TeMIepaTypa, HaduBalOTh XO-
nodoarwonumu. Ha wmamoHKy 151 300pa-

. . . Man. 151.
JKeHO KoMaxy, AKa aKTHUBHA 3 Mi3HbOI oceHi TbOOBUYHIK —
0 paHHBLOI BecHU. BoHa MOKe pyxaTuchb IO XONOA0MOGHA
cuiry HaBiTh 3a —20 °C. 3a me ii masBaau KoMaxa

JIBOTOBUYHUKOM.
IcuyBaHHA opraHiamiB 3a pPi3HUX TeMIlepaTyp MOKJNBeE 3a-
BASKM 1XHIM 3JaTHOCTi OO TEILJOPEryJasdIrii.

Tennopezynauyia — 3[ATHICTH HiATPUMYBaTH CTaJie CIiB-
BiTHOIIIEHHA Mi’K BHPOOJIEHHAM TeIlJIa B opraHismi abo
Joro NOIVIMHAHHAM 3 [OBKiJJIA Ta BUTpPaTaMU TeIJI0BOI
eHeprii.

Y mennokposérnux meapun (ccaBIliB, ITaxiB) JOCKOHAJI Me-
XaHI3MHI TeIJIoOPeryJdllii 1aioTh 3MOTY IIiATPUMYBATH TeMIlepa-
Typy Tijla Ha BiIHOCHO CcTaJOMy pPiBHi, He3aJiesKHO Bij il 3Ha-
YHUX KOJIMBaHb Yy HaABKOJUIIHROMY cepemoBuiii. HarTomicTh
X0100HOKPO6HI méapuHu (Ile BCi iHII IIpefCTaBHUKU TBapUH)
He 3JaTHI e()eKTUBHO YTPUMYBATH TEILJIO ¥ CBOEMY OpTraHiami.
Tomy TeMnepaTrypa IXHBOTO Tijia 3HAUYHOIO MipOI0 3aJIEXKUTH BiJ
TeMIlepaTypu AOoBKiaas. Te came xapakTepHe U IJis POCJNH.

AK opraHi3Mu MPUCTOCOBYIOTHCA T0 iCHYBaHHSA 3a YMOB Pi3-
Hux Temuneparyp. IIpuragaii, mo Temso B HamoMy TiJii Ta B Tiiai
IHIIIMX OpraHi3aMiB BHUAIIAETbCSA 34e0iJIbIIOr0 3aBIAKU OKIC-
HEHHIO OPraHiuYHMX PeYoBHWH. ¥ JIIOAWHHU, IHIINX CCABIB i mTa-
XiB, III0 HUXKYaA TeMIlepaTypa AOBKiJJIA, TO IHTeHCHBHIII IIi
IIpoIecu, i Temaa BUIIIAEThCA Oiabmre. Temao Molke BUIIJA-
THUCH i 32 PAXYHOK aKTUBHOTO CKOPOUYEHHSA M’ A3iB.

OpranisaMm TakoX OTPUMYIOTH TEIJIOBY €Heprilo BiJ COHAY-
HUX TIPOMEHIB, AKi IOTPANJAIOTh Ha IIOBEPXHIO 1XHBOTO TiJja.

Temo 1e morpibHO 30epertu B opramiami. Tomy mim uac
OCiHHBOTO JIMHAHHS Yy CCABI[iB CTa€ I'yCTillIMM IIigIIIepCcTs, a B
IITaxiB — IyXOBe omepeHHsA. 30epe’KeHHIO TellJla B OpraHismi
TBapWH CHpPHsAE i moOpe PO3BUHEHUN KUPOBUH IIiAIIKipHUHA
IpOoINapoK (HampukJjaand, y Olimux BeaMeniB, miHreiniB). TBapuaM
IIiJ ¥ac XOJIOAiB 30MPalOThCS HOKYIIM, XOBAIOTHCA YV 3aTHUIIMHUX
Miciax (Hopax, meuepax), Je TeMIlepaTypa BUIlla, HijK Ha30BHi.




Arxa poas Boam B skuTTi opramizmis. Ilpuramaemo: BMicT
BOAM B opradismax cramoBuTh Big 60 mo 99 %. ¥V Buraami so-
IHUX PO3UMHIB B OpraHidM 0araTboxX KWBUX iCTOT HAAXOIATH
MMOKMBHI PEUOBUHU, a TAKOYK BUBOAATHCA MPOAYKTH OOMiHY pe-
yoBuH. Boja AK yHiBepcaJbHUI PO3UMHHUK Bigirpae HaJI3BU-
YaHO BasKJIMBY POJIb Y TPAHCIIOPTi Pi3HUX CIIOJIYK B OpraHi3Max.
IIix vac BumapoByBaHHA BOAM BUTpPadYaeThCcA OaraTo TemJa, 3a-
BASKMN YOMY OPraHi3MM 3aXMIINAIOTh cebe BiJ meperpiBaHHSA.

e [Ipuzadadl, wo make gosiozicme MOBIMpPSI.

Cepen TBapuH, AK i cepen POCIUH, € 680./1020/1100Hi (HaIpu-
KJIaJ, PisHi mIpeAcTaBHUKYN 3eMHOBOJHUX, 1X Ille HA3UBAIOTh aM-
$hibiamu, cepen pocaumH — ouepet) i nocyxocmiiiki Bugu (6iab-
IicTh HA3eMHUX TBApPUH i pocamH) (Mays. 152).

Bonoronto6Hi opraHiamu MocyxocTilKi opraHiamm

BepO6ntoxa konwuka: 3pocTae B
NOCYLUNMBUX CTenax Ta nycrtensx;
I KOpPEeHi MOXyTb MNPOHMKATM B
r'pyHT 3aBrnmnbwkmn go 20 m, csara-
t0UM I'PYHTOBMX BOA

OuepeTt: 3poctae no Oeperax
pivoK, Ha 6onoTax, BOMNOrMx fykax.
I3 cyxoro oyepeTy BUIOTOBIISIOTb
KOLLMKK, nerki mebni Towo

TpUTOH rpebGiHYacTUI: HaBeCHI Ta
Ha noyaTky niTa Melwkae y BoOO-
nMmax, y opyrin nonoBuHi fiTa BUXO-
OnTb Ha cyxogain. Lo TBapuHy He-

CKnagHo yTpumyBaTtn BoomMa

. J

Hi3Mi
L

CKoOpnioH CTpPOKaTUMN: MeLLKaHeLb
NOCYLLIMBUX MyCTeNb i HaniBnyc-
Tenb. Moro nokpusu 3gatHi edek-
TMBHO yTpMMyBaTW BONOry B opra-

J

Man. 152. BonorontoGHi Ta NOCYXOCTIiVKi BUAM POCHWH i TBApUH

3HeBOJHEHHA OPraHi3aMy TBapuH a00 JIIOAWHU IIIBUIIIE CIIPU-
yuHs€Ee 3arubenb, HiK TpuBaja BiacyTHicTh ixki. Hampukian,



IJIs OPTaHi3MYy JIIOAWMHN HeOe3meuHi BTpaTW BOAM, SAKi IIepeBu-
myooTh 10 % sarambHOI Macu Tija.

[isHanTecs, AKi BONOronto6Hi Ta NOCYXOCTiNKi NpeaCcTaBHUKN POCANH i
TBapWH TpannaTbCH Y BaLliil MiCLLEBOCTI.

Ha opranizaMu moBIiTpAHO-I'PYHTOBOI'O CEpPeOBHIIAa BILJIMBAE
BMiCT KHCHIO B IIOBiTpi.

LiikaBo. Ha Bucoti 2000~3000 M H. p. M. N0AMHA NOYMHae BigyyBaTu
HecTauyy KUCHIO, a Ha BucoTi noHag 4000 M — KUCHIO He BUCTa4yaEe HagiTb Y
CTaHi cnokoto. Ane TpeHOoBaHi anbniHiCTU OesiKUi Yac MOXYyTb 0b6xoanTuch
6e3 KucHeBMx anaparTiB i Ha BucoTi noHag 8000 m.

Xoua KOIeH 3 OpraHisMiB He 3JATHUM IIOCTIMHO MEIIKATU B
MOBiTpi, 0araTo 3 HUX BUKOPUCTOBYIOTH IIOBITPAHI IIOTOKU IJIA
CBOT'0O IOITUPEHHA (HAIIPpUKJIad, CIIOPU, IINJIO0K, HAaCiHHA Ta IJIOAU
pociaun) (Man. 153). Ilo akTMBHOTO IOJBLOTY 3AaTHI IpeacTaB-
HUKU JINIIe OKPEeMUX TPyl TBapuH (KOMaxu, NITaxu, KasKaHu).

@

Man. 153. TMoTtokn atmocdepHoro noBiTpA 3abe3neuvyoTb PO3CENIEHHS

pocnuvH i TBapuH. 1. Mnig KNeHa Has3MBaKTb OBOKPUIATKOW, 3@ AOMOMOroH

Kpuneub Takuh NNig Moxe TpuBanuim Yac KpyxXnsTu B NoBiTpi, NepeHocsayYnch

Ha 3Hau4Hi BigcTaHi. 2. Mnig kynb6abn mae 4yboKk 3 BOMOCKIB, L0 4O3BOMSE

TpuBanui yac nepebysaTtun B noBiTpi. 3. Monoai naBy4kn BUMYCKalOTb NaBy-
TUHY, SIKY MNigXONMOTh NOTOKM NOBITPA

__ Kopomko npo zonoBHe

e Tennoperynanisa — 3maTHiCTL migTpumMyBaTH Oijgbmr abo
MEHIII CTaJjieé CHiBBiJHOINIEHHS MiK BUPOOJIEHHSM TeIljia B
opraHiami a0o HOro mMOrJIMHAHHAM 3 JOBKIJIJIS Ta BUTpAa-
TaMU TeIlJIOBOI eHeprii.

e OpramiamMu € TeIJONIO0OHI Ta XOJIOJOCTiHKi.

e Cepen oprauisMiB € BOJIOTOJIIOOHI Ta HMOCYXOCTiMKi BuAM.

~~ TMepeBipsemo cede

1. AKi YAHHKUKM BigirpaloTb NPOBIAHY POSb B iCHYBaHHI MeLLKaHLiB HA3eMHO-
NoBITPSIHOrO cepenoBnLLa?
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2. Cepep nTaxiB € BUAW, Taki K NacTiBKW, CEPNOKPUIbLi, COMNoB’i, aKi ABivi
LLIOPOKY 34iMCHIOTE TpMBani Mirpauii. SMiHW AKMX YNHHUKIB HA3EMHO-MOBITPSA-
HOro cepefioBuvLLa XUTTH, Ha TBOK OYMKY, 3MYLIYIOTb X 34INCHIOBATU TaKi
Mirpauii?

3. OuiHm cBoto poboTy Ha ypoui. MNpogoBx peveHHs: MeHi 6yrno yikaeo...;
Mene 30usysario...; Xody binbwe disHamucs...

§41. XTO MELWKAE B I'PYHTI

XopaHa Hauia He 3MOoXe A0CArTU NPOLBITaHHA,
[OOK/ BOHa He YCBiOOMUTb, LLIO opaTu norne —
Take came rigHe 3aHATTH, AK i nucaTu noemy.

Lxopdx BawuHemoH, nepwul npe3udeHm CLUA

lNosicHu sucnosneaHHs [xopdxa BawuHemoHa.
lMpuzadal, wo make rpyHm.

SK XKUBJIeHHS POCIUH 1108’a3aHe 3 TPyHmMom?
Akul easzosuli ckinad rpyHmMoeoeo rnogimps?

AKi 0c00IMBOCTI I'PYHTY AK cepeaoBMIIA SKUTTSA OPraHi3MiB.
PisHi r'pyHTN MOXKYTh OyTU 3aBTOBIIKM BiJl KiJIbKOX CaHTUMe-
TPiB 0 KiJIbKOX MeTpiB. OCHOBY I'PYHTY CTAHOBJIATH I'DYHTOBi
YaCTUHKU, MiK SAKHMHU € CHCTeMa IIOPOKHUH, 3allOBHEHUX

BOoZoiI0 abo moBiTpaAM. Poamipu
I'PYHTOBUX YACTHUHOK: BiJl YaCTOK
MiJliMmeTpa [0 JeKiJIbKOX MiJliMe-
TpiB i Oiysbile B miamerpi (maui.
154). IIlo BoHm pgpibmimii, TO
Kpallle BoJIoTa YTPUMYETHCA Y
TOBIIi I'PYHTY.

pYHTOBa BoJOTa Bigirpae
BaXKJIUBY POJIb y KUTT1 MeNIKaH-
miB rpyaTty. Tu BiKe 3HaemI, IO

Marn. 154. TpyHTOBI YaCTUHKM poC/InHA 1 rpubu NOrJIMHAIOTH

MOXYTb MaTu Pi3Hi po3mipu IIOKMBH1 PEYOBMHHN B PO3YMHE-

"Homy craHi. Kpim Toro, BoJio-
ricte I'pyHTY moTpiOHA AJA 3AiiICHEHHsS ras3oo0MiHy uepes IIO-
BEPXHIO Tijla 6araThb0X TBapwH.

[Mepe3BOnOXEHHA I'PYHTY MOXe MaTu HeraTuBHI Hacnigku. Lo Buwmin
BMICT BOAW Y I'PYHTI, TO HMXKYMIA BMICT Y HbOMY KUCHIO. Lle ycknagHtoe
OVXaHHSA MeLUKaHUiB IpyHTY M MOXe Npu3BecTn 40 BigMUPAHHSA KOPEHIB poc-
nuH. Tomy, NnonmBalYy POCNUHKU, NOTPIBHO crnigkyBaTu 3a TUM, WOG y IPYHTI
He HakonuyyBaBCS HaOMULLOK BOMOIW.




3i 30imbIIeHHAM TJIMOMHM BMICT KMCHIO V I'PYHTI 3MEHIITY-
eTbes. Ile moB’s13aHO 3 TUM, IT0 KMCEHb a00 HAAXOIUTh y I'PYHT
3 aTMoc(epHOTOo IMOBiTPsI, abo 1oro BUALJIAIOTEH ¥ mpolieci ¢oTo-
CUHTEe3y I'PYHTOBi BOJOPOCTi Ta mesaki 6arTepii.

MomipkynTe: opraHiamu, aki 3gaTHi 40 (POTOCUMHTE3Y, MeLLKalTb nuwe
B NOBEpPXHEBUX LIapax rpyHTy. AK Ue noB’A3aHo 3 ymoBamu, NoTpib-
HUMW NS 30iIACHEHHST OTOCUHTE3Y?

Y r'pyHTi KOIMBaAHHA TeMIepaTypu 3HAYHO MEHIIIi, Hi¥K y IIO-
BiTpi Hajg oro moBepxHero. A Ha IrIMOMHI mOHAL 2 M Ce30HHI
KOJIMBaHHSA TeMIepaTypu MaiKe He HpocTeXKyioThbcA. Ile mae
MOJKJIMBiCTh HA3eMHUM OpraHidaMaM MirpyBaTu B TOBULY I'PYHTY
1 TaM IlepeuiKyBaTH HECIPUATJIUBUN TeMIepaTypHHUIN mepion —
xogoau Ta mocyxu. Hampuriaan, y I'PyYHTI 3UMYIOTh PONYyXWH,
baraTo BUIiB KOMax.

BaraTo BuziB MeIllKae B I'PyHTax Jullle Ha II€BHUX CTalidAX
PO3BUTKY (HAIIPpUKJIAL, JUUNHKU XPYIIiB).

Otr:xe, I'PyHTH, IJAd AKUX XapaKTePHI MeHII KOJUBaHHSA
TeMIepaTypu ¥ BOJIOTOCTi, MOPiBHAHO 3 HA3eMHO-IIOBiTPAHUM
CepeoBUIIEM, CTBOPIOIOTH CIIPUATJINBE CEPEIOBUIIE KUTTH IJIsA
piBHOMaAHITHUX MOT0 MEITKaHIIiB.

Ha moBepxHi 1 y BepxHixX IIapax I'PYHTY MeIIKaiOThb BOJO-
pocCTi, TUIMaiHUKH, I[iaHoOaKTepii. Bcio TOBIYy I'PYHTY HaceJIs-
IOTh 0aKkTepil Ta rpmbu. Y I'PyHTaAX TaKOK PO3TAIIIOBaHI KOpPeHi
Ta BUAO3MIHU IIaroHiB pocauH (KOpeHeBuIlla, MUOyJINHU Ta iH.),
IMOCTIMHO MEIIKaloTh Pi3HiI uepBU, UJjIe-
HUCTOHOTi (KoMaxm, OaraToHi:KKwH, IIa-
BYKOIIOZi0Hi), XpebeTHI TBapuHU (Kpo-
TH, 3eMJIEPUNKN).

3 BiMepJUX PEIITOK POCJMWH i TBa-
pUH Ha IIOBEPXHi I'PYHTY (QopMyeThCA
migcTuaka (mas. 155). [[piOHi TBapuHU,
rpubu Ta MiKpOOpraHisMu pO3IIENJIo-
IOTh OpPraHiuHi pPevYoBMHU MHiJACTUJIKH,
3a0e3IMeuyoun iXHI0 AOCTYHHICTH I
CIIO’KUBAHHA POCJIMHAMMU.

Man. 155. JlicoBa
nigcTunka

Momipkyn, sk Wwap nicoBoi NiACTUNKK 3abe3nedvye dyHKLiOHaNbHI
3B’I3KN HA3eMHO-MNOBITPSIHOIO cepefoBMLLA XUTTS 3 IPYHTOBUM.

CryaagHUI KOMILJIEKC OPraHiuHMX PEYOBUH, AKUN (popmy-
€ThCs BHACJIIOK ITepepolIeHHsa MeITKaHIIIMU I'PYHTIB opraHiu-
HUX PEITOK, Ha3UBAIOTh 2y MYycom, abo nepezHoEM.




Cepeq Hampoglouilwmx r'pyHTIiB — YOpHO3eMUn. NS HUX XapaKTepHui
BUCOKUIN BMICT rymycy. B YkpaiHi YopHO3eMun, aki Hacamnepepq nowum-
peHi Ha TepuTopii JlicoctenoBoi Ta CTenoBoi 30H, oxonnoTe 6nM3bko 60 %
i TepuTopii. Lle GinbLue, Hix y Oyab-sKin iHWIK Kpaini €sponn. YopHo3emu 3a
A6annmMBoro CTaBneHHsA 40 HUX NOAMHW 3aaTHI 3abe3nevyBaTy HaMBULL BPO-
Xal pi3HMX CiNlbCbKOroCNo4apChbkuUX KymnbTyp.

3'acynte, 3 AKMMU I'PyHTaMM MOB'AA3aHI perioHn 3 HambinbL BUCOKUM
YMIiCTOM rymycy.

3a yuacTi I'pyHTIiB BimOyBa€eThCcA KOJOOOIr PEeUYOBHH y IIPU-
pozi: Ti XiMiuHI eJleMeHTH, K1 POCIUHHU CIOXKUBAIOTh 3 I'PYHTY,
3T0JIOM IIOBEPTAIOTLCA Ty, IMOIIOBHIOOYM iXHIi 3amacH.

Konoobiz pewoéun — OoOMiH peYyOBUH MiK 'KUBOIO Ta He-
JKMBOIO YaCTHHAMM ITPUPOAM, IO BigOyBaeThCA 3a ydacTi
opraHismis.

BaxsguBy posb y 3a0e3medyeHHiI POAIOYOCTI I'PYHTIB Bimirpa-
IOTh TBApWHU, 3JaTHI MPOKJAaJaTH B HUX XOOAM, HAIPUKJIAM JIO-
mioBi uepBu (maJs. 156, 1). IlinpaxoBaHo, 110 HOBKWHA XOJiB
OUX TBapWH, IO NpHOazae Ha 1 M~, MOXKe CTAaHOBUTH IIOHA
1 KmM. A 3aBramOIIKu iXHi XOAM MOKYTb HPOHUKATH IO 8 M.
TBapuHM, PO3UYIIYIOUU I'PYHT, MOJIIIIYIOTh KUBJIEHHA U IU-
XaHHA Iig3eMHUX YacTUH pocyuH. Ilo Xomax TBapwH HOJIETITy-
eThCA picT KopeHiB y rimb rpyuTry. IpyHTH, Imepepuri cremo-
BUMU TpuU3yHaMH, Kpale 30epiraroThb BOJIOTY Big 3aliBoOro
BUIApPOBYBaHHS.

@ @) ©

Man. 156. TBapuHu-zemnepui. 1. Jowosi Yepsu. 2. KpoTu npoknagawTb
CBOI X04M 3a OOMOMOrOH LMPOKMX NepeaHix KiHuiBok. 3. Cninakn
npoknagarTb Xoau Yy I'pyHTi 3a 4onomMorow 3y6iB

AKi 0c00JIUBOCTI TAKOTO cepeaoBUINIA KUTTA, AK OpPraHi3Mu
sKMBUX icToT. BOHO 3a CBOIMU BJIACTHBOCTSIMHU iCTOTHO Biapis-



HAeTbCsA Bif iHmmx. OmHI opraHisaMu OCeJadaIoThCsS Ha ITOBEPXHi
1HINNX, 1HIII — BCepeaAunHi.

Opraniam, Ha TOBEepXHi ab0 BcepeAUHi TKOT0 OCEIAITHCA Op-
raHi3aMu iHIIIOrO BUAY, Ha3WBAKOTL xa3ainom. OpraHiam xass-
iHa MoXKe CJyryBaTU He JIUIIIE CEPENOBUINEM JKUTTA IJA iHIITUX
icToT, a M m)KepesyioM KUBJEHHsS (Moro KJIITMHU ¥ TKaHWHU,
MIPOAYKTHU JKUTTENIAIBHOCTI).

Ha opranismu, mio ocensiloTbCs Ha IIOBEPXHI Tija xassiHa,
BILIMBAIOTH ycCi (paKTOpM HABKOJIUIIMHBOTO cepemoBuIa (Ha3BU
ix). Ha Tux, 1o MemKamoTh ycepeanHi iHIIIOro oprauismy, 4mH-
HUKW HaBKOJUIITHLBOTO CEPENOBUINA OiIOTH OIIOCEPEeIKOBAHO —
yepes opraHism xassiHa. AJie HanOiJbIlle HA HUX BILJIMBAE caM
opraHism xassdiHa (moMipKyi, AK came). Oprauiam, AKU oce-
JSAE€ThCA BCEPEeNMHI OpraHiaMy xassiHa, TaKOo)X BILIMBAE Ha
Hboro. lleii BO/uB MoKe OyTHM NMO3UTHUBHUM, HEeraTUBHUM abo
Ooaray:kuM (HEUTpaIbHUM).

_ Kopomko npo zorobHe

e ¥V I'DYHTI KOJIUBAaHHA TeMIepaTypu 3HAUHO MEHIIi, HiXK y
Ha3eMHO-IIOBITPAHOMY CEPEIOBUIIL JKUTTS.

e Memkanili I'pPyHTIB CIPUAIOTh IIiABUIIEHHIO I1XHBOIL
POIIOYOCTi.

e 3a yuacTi Ir'pyHTiIiB BifgOyBaeThCA KOJIOOOII pPEUYOBUH Y
MIPUAPOL.

e Opranisam, Ha IIOBepXHi a00 BcepearHi STKOT0 OCeIAI0TBHCS
OpraHi3sMm iHIIOrO BUAY, HA3WBAIOTh Xa3SA1HOM.

~~ TepeBipsemo cede

1. AKi YMHHUKM I'PYHTOBOrO cepeaoBULLa BifirpatoTb NPOBIAHY POMb Y KUTTI
NOro MeLlKaHLiB?

2. BukopucTtoBytoum pisHi axxepena iHdpopmalii, 39CcynTe, SKi B3aEMO3B'A3KN
MOXYTb CKnagaTucs MiX opraHisaMOM XxasdiHa Ta TUMU icToTaMu, SKi ocens-
I0TbCHA BCEpPeanHi Hboro abo Ha Noro NoOBepPXHi.

3. Ouinm cBoto poboTy Ha ypoui, NpoaoBX peyeHHs:: MeHi 6yno yikaso...;
Y meHe sudliwirno...; Cbo200Hi 1 Oi3Hascs/-nacs.. ..

o—




TEMA 2. B3AEMO3B'A3KM MIXK OPFAHI3MAMM
§42. AK B3BAEMOTIOB'A3AHI OPIAHI3MU MIX COBO

MogusiTeca y npupoay rnubwe — i Togi
BW BCe Kpalle 3po3yMmieTe.

Anbbepm ElHwmMmeliH, sudamHuli i3uK,
naypeam Hobersiecbkoi npemii

losicHu, wo mae Ha yesasi Anbbepm ElHWMeEUH.
lNpuezadali, ske 3Ha4YeHHS MPOUECI8 XUB/eHHS O1isi opaaHimis.

o  Yomy 6e3 pocriuH, sKi 30iliCHIOIOMb (hOMOCUHME3, XUMmms Ha Hawil rna-
Hemi byrno 6 HeMoXueum?

SAx opranizmu 3mararwTbesa Misk co0010. Y IIpUpPOAiL Bci opra-
HiBMHM TiCHO B3a€MOIIOB’A3aHi MiK c000I0 Ta 3 KOMIOHEHTaMU
He)XUBOl npupoau. Tak, opraHisMu OJHOTO BHUAY CIOXKHBAIOTh
IIpeACcTaBHUKIB iHIIIOro, iXHiI pemiTku abo MPOAYKTU KUTTEI-
SAJIBHOCTI.

Icuye i Takuii Tun 3B’A3KiB, AKUH
Ha3WBaIlOTh KOHKYPEHUi€l0, KOIU I0
CKJIaly yI'PyIOBaHbL BXOOATH BUOU,
AKi moTpeOyoOTh OJHAKOBOI 13Ki, mmomi-
OHUX Micob a8 [OoOyJOBM THIi3[

@ Tomio. ToMy MiK HUMU BUHUKAE 3Ma-
raHHsA 3a IIi pecypcH.

LiikaBo. Y Bopoiimax YkpaiHum Tpannsi-

I0TbCSA OBa BUOW PIYKOBUX pakiB: pak 4OBro-
nanun i pak wupokonanui (BOHW Bigpi3HSA-
toTbCA ByQ0BOIO KneweHb) (Man. 157). Ane tn

@ HikonM He nobauyuw X B OAOHIM BOOOUMI,
OCKiNIbKM BOHM 3MaralTbCs 3a OgHi M Ti cami

Man. 157. Pi4koBi paku pecypcu. Y TakoMy 3maraHHi — KOHKypeHLUiT —
wupokonanuin (1) nepemarae pak gosronanuin. Tomy pak LWnpo-
Ta gosronanun (2) Konanui HUHi TpannseTbcs 3pigka: Noro saHe-

CeHo Ao YepBOHOI KHUIKM YKpaiHu.

KoukypeHIiga MoKe BHMHHUKATH M MiX OCOOMHaAMU OIHOTO
Buny. Hanmpukiazn, B OJHOBIiKOBOMY (BHCAIKEHOMY B OJHOMY
poiii) Jici omgHI COCHM POCTYTHL HIBUAINE, 3aTiHAIOYM iHIMi, picT
SAKWX YIOBiJIBHIOEThCA (KOHKYPEHIIiA 3a CBiTJI0).

Binpinie maHciB mepeMorTd B TaKOMY 3MaraHHi, BUMKUTU U
3aJININNUTY HAIAAKiB MalOTh Ti 0COOMHU, AKi Kpallle IPuCTOCO-
BaHi 10 YMOB CepemOBUIIA KUTTS.
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Momipkyn, aki dOpMU KOHKYPEHLIT MOXHa crocTepiratu B ft04CbKOMY
CycninbCTBiI.

Illo Tarke xuskanTBO. Xuiaymeo — Iie TaKi B3a€eMO3B’ABKU
Mi)K opraHiaMaMu ABOX BHUIIB TBapuwH (piAlne — MiK pocauHaAMU
Ta TBApWHAMM), 3a AKUX OJAUH 3 HUX (XMIKaK) BJIOBJIIOE, BOMBAE
i cmosxkuBae iHmIoro (3gobuu) (mai. 158).

LisHanTecs, YMM XNBNATLCS, SKMA BeOyTb CMocCib XUTTS | ge Mellka-
I0Tb TBAPWUHW, 300pakeHi Ha mMantoHky 158.

@ 2) ©

Man. 158. Xuxi ccaBui, 3aHeceHi 4o YepBOHOI KHUIMK YKpaiHu:
1 — Beamigb Bypuii; 2 — pucb €Bponencbka; 3 — ropHocTam

Tu B:Ke 3HaEI, M0 XUKAKMU € 1 cepen pocauH (pocuuka, Be-
HepMHa MYXOJIOBKa ToIlo) (auB. MaJj. 89). BoHu 1moJoioTh Ha
KOoMaXxX, TOMY IX Ha3WBaIOTh «KOMaXOiTHUMM». BBakaroTp, II10,
CIIOJKHMBAIOUM OPiOHMX KoMax, II[i POCJAMHU KOMIIEHCYIOTH He-
crauy cunoayk Hitporeny Ta mearkux immwumx (Pochopy, Kamiro
TOII0) Yy I'PYHTi, HA AKOMY BOHU 3POCTAIOTh.

Lika6o. Bigomo npunbnnsHo 500 Buais Ko-
MaxoigHMUX POCnuH, 34ebinbloro ue mMewKaHui
TponikiB. Arne Taki pocnuHM 3pocTakTb i B
YKpaiHi: ue pocudka Kpyrnonucta Ta anbapo-
BaHOa NMyxup4yacTta (nnaBa€ Ha MOBEPXHi Mpic-
HUX BOOOWM, i1 KOpeHeBa cucTemMa BiACYTHS)
(man. 159).

e [lomipkyd, 4u MOxHa Hazeamu 36'3KU  Man. 159. AnbapoBaHaa
MDK meapuHamu i pocruHamu, SKUMU 80HU nyxup4acTa BnontoBana
KUBIAMbLCH, «XUXak — 3006uUy4». Marnbka pubu

JHuBnauncy KyJAbTYPHUMU POCAWMHAMU, POCJIMHOIAHI BUIU
TBAapUH MOKYTh 3aBIaBaTU BiAUYTHOI IITKOAU T'OCIIONaPCTBY JIO-
nuHU. TBapuH, AKI YHOIKOIKYIOTh 1 HaBiTh CIPUUYUHAIOTH 3aru-
0eJib KYJBTYPHUX POCJNH, HA3UBAIOTh WKIOHUKAMU.




BukopucToBytoum pisHi gxxepena iHdopmauii, 3'acynte, siki HebeaneyHi
WKIOHWKN KYNbTYPHUX POCIWH TpannaoTbCA Yy Ballin MicLeBOCTI. AK
MOXHa 3aXUCTUTU Bif HUX POCIIUHN?

IITo Take cum0io3.

Byab-aki ¢opmu TicHOI Ta TpuBaJIol B3aeMOJil MiK opra-
HisMaMM PisHMX BHUIB HasUBAaIOTh CUuMOi030M.

Cumb6io3 Mmoske OasyBaTuch Ha pisHmMx 3B A3Kax (maJua. 160).

MyTtyanism: KomeHcaniam: MNapasuTtusm:
KOXeH 3 BUAiB, sKi OOVH 3 BMAIB OAWH 3 BMAiB (napasur)
B3aEMOAI0Tb MiX (komeHcan) oTpumye OTPUMYE KOPUCTb, NpU

coboto, oTpuUMye neBHy Bif, CMiBiCHyBaHHS LbOMY 3aBAac LUKOAM
KOpUCTb 3 iHWKM (xa3aiHOM) iHLIOMY — Xa3siHy
KOpPUCTb, HEe 3aBato4u
Xas3sATHOBI LWKOAM

Man. 160. Cumbios Ta noro dopmu

B ogHux BUmajgkKax opraHiam, AKHUU OCEJIAEThCA Ha IIOBEPXHi
abo BcepeanHiI xas3sdiHa, BUKOPHCTOBYE IHOIO JHIIE K cepejo-
BUIIE KUTTsS. B iHMIMX BuUmagkax — Ie i AK I)Kepesio KUB-

JeHHs (KOJU [IKepeoM KHUB-
JeHHA CJIyI'yeé caM OpraHism
xXaszdiHa, OPOAYKTH MOT0 YKUTTE-

IisgabHOCTI a0 3aJMINKM iKi).
@ @ Cum06io3, 3a SKOro opraxiam
Ha TPUBAJIUI Yac OCeJAETHCA Ha
Man. 161. MapasuTuuni pocnnky: 1OBEPXHI a6o BfepeﬂHHi inmoro,
1 — pacniesisi; 2 — netpis xpect ~KUBUTBCA 32 HOTO DAaXYHOK Ta
3aBJla€e IMKOAM CBOEMY Xa3dAiHY,

Ha3UBaIlOTh NAPA3UMUIMOM.

IlapasuTusm TpamasgeTbCsa ce-
pen TBapuH, OakTepiii, rpubis.
HaBiTh mesaAKi KBITKOBI poCIMHU
@ @ (AK-0T TOBUTHUIIA, IETPIB XPECT)

Man. 162. Mapaanti, wo 3IaTHI ImapasuTyBaTH Ha 1HIIUX

MELLUKalTb YyCepeamnHi opraHiamy (mazn. 161). -
noAnHN: 1 — KPUBOTOMNOBKA; IlapaduTuuHi uYepBU MAaIOTh

2 — ackapuaa noacbka Has3By zeavminmu (maa. 162).



npasuma, dkmx Mae OoTpuMmyBaTuUCb JNOAUHA, Wwob He 3a-

C OsHalomTecs 3 iHpopmMauieo 3a QR-kogom Ta pospobite  [EIA
pasuTuch ackapuaamu. https://cutt.ly/87H5OPN [=]E"

Ha mosepxHi Tijla JIOAWHN MOXKE€ OCEJIMTHCS BOIIa OJeKHAa
(majsi. 163). BoHa »KUBUTHCA KPOB’I0, MOAPA3HIOIOYM IIKipy Ta
cupuunHAoUYn cBepbisk. Ileit mapasuT 3JaTHUN II€ePEHOCUTHU
30yIHNKA He0e3IeuHOro 3aXBOPIOBAHHS JIIO-
nuHU — BucuirHoro Tudy. Boiri nepegamoTbea
BiJ JIIOOWHHN O JIIOAWHHU abo IIig uac 6esImo-
cepenHLOr0 KOHTaKTy, abo uepesd onsar, Oi-

JW3HY, 1HIIL IpeaMeTHd BXKUTKY.

Opranisamu, 3gaTHiI IepeHOCUTU 30yIHU-

KiB xBOpo6 jrogwHu i TBapuH, HasuBaiorp Man 163. Bowa
nepeHocHUKamu. OAexXHa

' l 3'acynTe, sk yoepertu cebe Big 3apaXeHHS BOLLaMW.

OceJieHHA OMHUX OpPraHisMiB Ha MOBepXHi a00 BcepenuHi iH-
IITIUX He 3aByKIU NIKOAUTH XadAiHoBl. [ledAKl mpuKJaau B3aeMo-
BUTITHOTO CIIIBICHYBaHHS OPraHi3MiB pi3HUX BUIIB — mymya-
ni3my — HaBeleHO Ha MaOHKY 164.

Icuye Taxko:x BapiaHT cmM0io3y, 3a AKOTO IIPEeACTABHUK O/I-
HOT'O BHUAY OCeJAEThCSA Ha IIOBEePXHi, BcepeamHi ab0 IIPOCTO B
KUTAL iHmmoro. Ilpu nmbomMy Takuil «KBapTHUPAHT» OTPUMYE Bin
CIIiBiCHYBaHHSA 3 Xa3sA1IHOM KOPUCTHb, ajie IMIKOAU oMy, Ha Bij-
MiHY BijJ ImapasuTusMy, He 3aBJla€, IIPOTe I KOPUCTL He IIPUHO-
cutb. Taxky ¢opmMy KoMeHca/Ii3My Ha3WBAIOThb KEAPMUPAHM-
cmeom.

Konm X KoMeHcasl KMBUTHCA BaJUIIKAMHU 1K1 xasdiHa uu
OPOAYKTaMHU HOT0 KUTTEIISAJIBHOCTI, TO MaeMO CIPaBy 3 Ha-
XJIOHUUMBOM.

KBapTupanTcTBO YacTo MOEAHYEThCA 3 HaxXJiOHuIrTBOoM. Ha-
NIPUKJIAL, PAKOIOAiOHI MOPCBKI KOJYAL OCEJAThHCS Ha IIOo-
BEePXHi Tijla KHTiB, ajie He KUBJATLCA 3a PaxXyHOK OpraHismy
xasdina (maa. 165, 1). Bigomi cBoero Kpacoio opximei oceiis-
IOThCSA Ha CTOBOypax AepeB; IIOKMWBHI PEUOBUHU BOHU OTPUMY-
IOTh He BiJl OpraHidaMy xasdiHa, a 3 BOJIOTOTO IOBiTPA TPOIIiU-
HOro Jicy (may. 165, 2). MopchbKkuii MeIIKaHelb — Oarartoire-
TUHKOBUHN YepB’SK XeTOoITep Oyaye Ha OHI HOPY Yy BUTJIAAL
TPpyOKM; y HOr0 HOPi OCeJNAIOTHCS iHIIL TBaApWMHU, HAIIPUKJIAT
ImeBHI BuAu KpadOiB. TamM BOHU 3HAXOAATH HE TiJIbKM IIPUXIC-
TOK, a I 3aJUIIKM :Ki xasaina (maJua. 165, 3).




Bynb604kKoBi 6akTepii, L0 0cenaTbecs Yy Ko-
peHsx 6060BMX POCAMH (FOPOXY, KBACOSi TOLLO),
3paTHi 3acBotoBaTtn HitporeH, wo BxoanTb A0
cknagy atmocdepHOro MoBiTPs, BKIOYaOTb
Noro Ao cknagy NeBHUX CMNOMYK i NOCTavyalTb
ix pocnuHi. Big pocnuHu ui 6akTepii oTpumy-
I0Tb MOTPIOHI 4NA XUBNEHHSA OpraHivHi peyo-
BWHW, YTBOPEHI B NpoLecCi POTOCUHTESY.

MNonibHi B3aemMoBUrigHi BigHOCUHN BUHMKAOTb MiXK
KOPEeHsIMU POCIUH | rpubamu.

NakTob6akTepii — MellkaHuUi Ha-

LWIMX KWULIOK; AornomarawTb fo-

OWHI NnepeTpaBtoBaT MOMOYHI NPOAYKTH i 3anobiratoTb
PO3MHOXEHHIO LWKIANMBMX MIKPOOPraHiamiB. Y Kuwili Ui
GakTepii 3HaxoA4ATb CNPUATAMBI YMOBM iCHYBaHHA N O0-
CTaTHIO KiNbKICTb MOXUBHUX PEYOBUH.

5

AKTUHIfA (a) ocensieTbCca Ha Yepenallli paka-
camiTHuka (6). Pak-camiTHUK OTpuMmye Hagin-
HWUIA 3aXUCT Yy BUMMAAI XKaNkUX KMiTUH akTUHIi
(xTo maB cnpaBy 3 Meay3amu, BigdyBaB Ha
cobi Ailo uMx KMiTWH, 30aTHUX CMPUYMHUTU
ONiKK), aKTUHIS BMKOPUCTOBYE paka SK 3acid
nepecyBaHHs.

J

Man. 164. lNpuknagu B3aEMOBUIiAHMX 3B'I3KIB OpraHiamiB pisHUX BuAis

(@)

© o 2 3

Man. 165. MNpuknagn KBapTUpaHTCTBA i HaxnibHuyTea. 1. PakonogdibHi
MOpPCbKi xonyai (a) Ha noBepxHi Tina kuTiB (6). 2. Opxigei Ha cToBBypax
nepes. 3. baraToWweTUHKOBUIM YepB’sik XeTONTep Ha AHi Hopw

OcobuHu BCiX BUAIB,
nos’si3aHi Mk coboto Ginbl abo MeHL TiCHUMK 3B’A3kamMu. Lli 3B’a3ku i

SKi CMiflbHO MELLKaKTb Ha MEBHIN TepuTopil,

3abe3nevyloTb came iCHyYBaHHSA TaKoro yrpynoBaHHsi. Tomy ntoguHa
mMae nogbatu npo Te, abum iX He pynHyBaTW.



_ Kopomko npo zonoBre

e Bynb-aki ¢opmu TicHOI Ta TpuBaJOl B3aeMoAil MisK opra-
HisMaM¥ PiSHUX BUAIB Ha3WBAIOTh CUMOio30M.

e IcHyrOTh pisHi (popMu cuMOio3y: MyTyaJridaM, KOMeHCAJJIi3M,
ImapasnuTU3M.

~~ MepeBipsemo cede

1. Ynm KBaApTUPAHTCTBO | HaxXNIGHULUTBO BiAPI3HAOTHCA Bi4 NapasnTuamy?

2. Big 4oro 3anexuTb rocTpoTa KOHKYpPEHUii Mk ocobuvHamu pi3HUX
BUAIB?

3. BukopucTtoBytoum pisHi gxxepena iHbopmaldii, HaBeiTb 4OAAaTKOBI Npu-
Knagwu opraHiamiB, siki, OCEnNsloYNCb B opraHiami xassiHa: A. NPUHOCATb KO-
puctb; B. 3aBpatoTh wkoan; B. He 3aBAaloTb LIKOAM, ane W KOPUCTI He
NPUHOCATb.

4. OuiHn cBoto pob0TY Ha ypoui, NPoaoBX peyeHHs:: MeHe apasursio, wo...;
Terniep 51 6ydy 0boe’si3k080...; A yomy...?

BukopucToByloun pisHi gxepena iHdopmadii, BUKOHaANTE MiHINPOEKT,
nigroTynTe QONoBiAb Npo XMXux 6e3xpebeTHMX TBapuH: kKoMax, pako-
noAdibHmMx abo iHWMX NpeacTaBHUKIB.

§43. XTO KOO Yn wo ictb

MepLwwnin 3aKkOH ekonorii nonsrae B ToMy,
L0 BCE NOB’A3aHe 3 yCiM iHLWNM.

Bappi KommoHep, amepukaHcbkul 6ionoe

lNosicHu cnosa bappi KommoHepa.

SKi 38’A3KU MOXYmb 8UHUKamu MiXX opaaHismamu?
LlJo make xuxauymeo ma napasumusm?

llJo make gpomocuHme3s?

Lo make koroobiez pe4o8uH?

Cepen ycix B3aeMO3B’s3KiB, SKi BHHHKAIOTh MiK OpraHis-
MaMH Ta MiK opraHisMamMu i He;XHNBOIO IIPUPOI0I0, HANMBaAMKJII-
Bimri Ti, 110 moB’A3aHi i3 KuBIeHHAM. I e He TUBHO, amKe 0e3
HAAXOMKeHHS B OPraHi3M HOKMBHUX PEUYOBUH JKOIHA KIUBA ic-
TOTa iCHyBaTH He MOXKe.

IIlo Take TaHIIOTH }KUBJIeHHA. 3B’ A3KU OPraHisMiB, ITOB’ I3aHi
3 IXHIM KUBJIEHHSIM, IEeBHUM YMHOM YIIOPAAKOBaHi. 3aBiKIu
MOKHa BUOKPEMUTH IIOCJiTOBHOCTI OpPraHi3sMiB pidHUX BUMAIB, ¥
AKUX OCOOMHHM OJHOTO BHUAY, iXHiI pemTKu abo IPOAYKTH KIT-
TENIANBHOCTL CIYTyIOTh 00’€KTOM JKMBJIEHHS OpPraHidMiB iH-




CoHa4Ha eHepria

Benuki

XUXKaku
OpibGHi
XUXKaKK

PocnuHoiaHi
TBApUHU
3eneHi
POCNUHN

Man. 166. MNpuknag naduora
XUBMNEHHS MeLLKaHLiB
Ha3eMHO-NOBITPSHOIO

cepenoBuLLa XNTTS

Ak OyayBatm mipamMigy KHUBJIEHHS.

mroro. Taki mocJaizoBHOCTI Ha-
3UBAIOTh JAHUI02AMU  HCUE-
nennsa. KoxxeH Buj opraxismiB
Iocizae B JIAaHITIO31 KWBJIEHHS
ImeBHe Miciie, abo piBennb. Ha 30-
OpakeHOMY JIAHIIO31 JKMBJICHHS
(may. 166) seseHi pocamHu me-
pebyBaoOTh Ha HUKYOMY PiBHI
’KUBJIEHHsS, a Ha HAWBUIIOMY —
BEJINKI XM)KaKH.

JlaHITIOrY KUBJIEHHS € CKJIa-
JOBUMM KOJIOODIry pedoBUH.
BuBuatoum pisHi BapiaHTu JiaH-
IIIOTiB JKUBJIEHHS, MH MOYKEMO
OpoCJifKyBaTu, AK ITOXKMNBHI
PEeYOBUHU Ta €Hepris, I0 B HUX
MiCTHUTLCHA, TepPeJaloThCA Bin
OJHiel JJaHKM OO 1HIIIOI.
Jla"Hmior KuBJIeHHSA

MOJKHa 300pasuTH i y BUTJIAAL nipamiou HusleHHs, 10 CKJia-
ITaeThbCcs 3 oOKpeMux OJIoKiB (Mas. 167). KoxxHOMY i3 1ux OJIOKiB
BifmoBifmae meBHUMII piBeHb JAaHIIOTa JKUBJEHHA. A po3Mipu

@

Man. 167. Mipamiga xuBneHHs. 1. PiBeHb 3eneHuX pPOCMUH, AKi 3acBoO-

IOIOTb COHAYHY €eHeprito i 3a 17 paxyHOK CTBOPIOKTb OpPraHivyHi Crosyku

3 HeopraHiyHux. 2. PiBeHb oOpraHiamiB, siKi CNOXWBalOTb 3€efieHi poc-

nnHKn. 3. PiBeHb OpiGHMX XuKakiB, SKi CNOXMBAKTb POCAUHOIAHUX TBa-

puH. 4. PiBeHb BENMKUX XUXKakKiB, SKi XUBAATbCA APIOHUMU XMXKaKaMMu.
5. EHepriq, WO po3CiloeTbCA y BUrNagi Tenna



Takoro 0JIOKY BiAmoBiZaioTh Tili Maci i’Ki, IKy CIIOKMBAIOTh Op-
raHisMM Ha KOXHOMY 3 PiBHIB KUBJIEHHA. SIK MOACHUTU TAKY
3aKOHOMipHiCTBH?

Konu opranismm, 110 mocizaroTh BUIMWIN PiBeHb y JIAHITIO31
JKUBJIEHHSA, CIIOMKUBAIOTH IIOKMBHI pPEeUYOBUHU, CTBOPEHi opra-
HidMaM¥W Ha HUXKYOMY PiBHi, TO 3aCBOIOIOTH JIMINE il YaCTUHY.
I1a vacTuHa cTaHOBUTEL 0s13bK0 10 % Tiei macu i'Ki, AKYy BOHU
cnoxkuau. Iuimma ii yacTmHa BUTpPAUaeTbcsa Ha 3a0e3neueHHSA
IIPOIECiB KUTTENIAIBHOCTI OPraHi3aMiB, BOHA PO3CiIOETHCA Y BU-
rasani rensa. ToMy JaHIIOT JKUBJIEHHA CKJIATaeThCcA 3 oOMerKe-
HOI KiJIbKOCTi JJaHOK. 3a3BUuUail KiJIbKiCTh TaKUX JJAHOK He IIe-
peBumiye 4-—5.

Actpyb
3mis
Jlncnus
CoBa
lopobelb
>Kaba
KoHuk
Kpins 3eneHnn
Muwia
Tpar’aHUCTI TpaB'aHUCTI
poCnnHU pPOCNHM

Man. 168. CiTka X1BNEHHSA NOBITPAHO-I'PYHTOBOIO
YyrpynoBaHHs OpraHiamis




0

Eneprisa, aka BUALIAETBCA Y BUTJIAAL TeIljia, IIATPHUMYE TeM-
mepaTypy Tijila opraHisamiB Ha OijbIn ab0 MEHIII IOCTiHHOMY
piBHi.

IIlo yrBOprOE CciTRy skuBmenHA. Opra"Hiamu, AKi KHUBIATHCA
pisHUMH J)KepesiaMH iKi, MOXKYTh OpaTu ydyacTh y (popMyBaHHi
PiBHUX JIAHITIOTIB JKUBJIeHHsA. TakKi JaHIIOTW KUBJIEHHS Haue
«IIepeIIiTaIOThCA» 1 (DOPMYIOTH CBOEPILHY CIMKY IHUBAEHHA
(maxn. 168).

YBaXXHO po3rnsHbTe MarntoHOK 168. BuokpemTe BCi MaHUIOM XXUBIEHHS,
3006paxeHi Ha HboMy. 3a3HauTe piBEHb KOXHOro 300pa)keHoro Ha Ma-
MNIOHKY OpraHiaMy B KOXXHOMY NaHUt03i. Yun 36iraetbcsa piBeHb LMX OpraHiamis
y pisHux naHutorax? MNMomipkynte yomy.

MosKJIUBiCTh KUBUTHCA PIBHUMU [AKepejlaMU 1:Ki Mae Ha-
3BUYANHO BaKJMUBe 3HAUEHHS JA BUXKMNBAHHA BUIIB: SKIIO
3HUKAaE OAWH BUM 1)Ki, TaKi opraHisaMm 37aTHi IIePEKJIOUATUCH
Ha iHmuii. Hanpukiaan, BopoHa cipa CIoKHBa€ POCIUHHU Ta IXHE
HacCiHHs, KOMaXx, AWIS Ta OTAIIeHAT iHIINX BUIiB ITaxiB, Api0-
HUX SAIIPOK 1 PU3YyHiB, PEIITKY 12Ki, 3aUIIIEeH] JIOAUHOO (MaJI.
169, 1). € Buam, AKi cmoKWBAIOThH JiuIlle OoOmMH abo HebdararTo
O0m3bKUX AxKepet ki (mas. 169, 2). SHUKHEeHHA 3BUYHOTO JJIS
HUX J)Kepesa 1Ki MoKe CIPUUYMHUTU IXHE 3HUKHEHHS 3 yrpy-
IOBaHHA.

(@) ®)

@ 2)

Man. 169. TBapuHU, 9Ki MOXYTb XUBUTUCb OOHUM YK PI3HUMU OXepenamu
ixi. 1. BopoHa cipa — BceigHun Bua. 2. MeTenuk nonikceHa (a): Moro ryciHb
(6) cnoxusae nuwe pocnvHu poay XBUMIBHUK

e [lomipkyl, sike yapyrnogaHHs opaaHiamie 6yde cmilikiwum: sike cknada-
embcs 3 MeHWoi abo 6inbuwoi Kinbkocmi sudie.

_ Kopomko npo zonoBHe

e JlaHIorn »XKWBJIEHHA — IIe IIOCJIIIOBHOCTiI OpraHismiB pis-
HUX BUOIB, ¥ AKUX OCOOMHM OJHOTO BHUAY, IXHi PeIITKHU
a00 IIPOAYKTH JKUTTEMISIBHOCTL CIYTIYIOTH 00’€KTOM »KUB-
JIeHHA OpraHi3MiB iHIIIOrO.



o—

e IlpeacTaBHMKYM NTEeBHUX BUJIB MOXKYTh OpaTm ydacTh y
GyHKI[IOHYyBaHHI pPI3HUX JAHIIOTIB KUBJEHHA, 3aBAAKU
YoMy B yIpynoBaHHi (popMyeThCsa ciTka :kuBjgeHHdA. I11o pos-
rajysKeHile 14 CiTKa, TO CTiMKIIIMM € TaKe yIrpyIIOBaHHA.

~~ TMepeBipsemo cede

1. Cknagn 3 HaBegeHUX OpraHiamis ABa BapiaHTW NAHLIONIB XUBEHHS,
OAMH 3 SIKUX XapaKTepHUI ANa Ha3eMHUX YrpyrnoBaHb OPraHiamis, iHWWA — AN
BogHMX. OpraHiamu: TpaB'aHUCTI POCINHKN, TOBCTONOOUK, XXakK, LWyka, 6opcyk,
BOLOPOCTIi, BUHOrpaAHUI crnnMak, BOBK, Yanns cipa.

2. YBaXHO po3rnsiHb CiTKY XUBIEHHS, HaBedeHy Ha MantoHKy 168. 3moae-
NION cUTyauito, SIK BNANMHE 3HUKHEHHSA 3 yrpynoBaHHs: 1. Kpons. 2. KoHuka 3e-
nexoro. 3. TpaB'sHUCTUX POCNUH.

3. OuiHn cBoo pobOTYy Ha ypoui, NPoaoBX peyveHHs. Micna 3aBepLUeHHs
ypoky s: [isHaecsi/-nacb..., 3poaymie/-na...; Halbinbwi mpyOHowi 5
gidyys/-na...; 5 He emig/-na, a mernep ymiro...

§44. dK. OPFAHI3MUN MIPUCTOCOBYHTbHCA YHUKATU
3YCTPIYl 3 BOPOTAMU ABO 3AXNWATUCD BIA HUX

Mpupona He pobuTb HIYOro HEMOBHOIO YKM YOrOCb MapHOro.

Apicmomernb, dasHbozpeubKul y4eHud,
asmop nepwux npaupb y 2anysi bionoeair

e Sk mu po3ymiew crnosa Apicmomens?

o SKi opeaHu 4yymmsi € 8 NHoOUHU?

e [llJo make xuxauymeo?

@ @
3mo0yTu iKy Ta He cTaTH caMOMYy I)Kelo — TaKa cTpaTeris

opraHiaMmiB y mpupozi. AKIMo xmiKaK He 3MOKe TpUBaAJUU yac

BIIOJIIOBATH 3400MY, BiH 3armHe Bifg rojgoxay. fIKi mpucrocyBaH-

HS MalOTh Pi3HI BUAM XWIKaKiB, IM00 He 3aJUIINTHCA «0e3

00imy»?

Aki € erpareril B xuskakiB. OqHI XMKaKW aKTUBHO TIepecJIi-
IyIoTh 3g00mu. Hanpukiaanm, remap/ IMOJIIOE IepeBakKHO Ha 370-
Omu, sTKa caMa 3JaTHaA INBUAKO Oiratu (3o0Kpema, Ha aHTHUJIOI)
(nuB. max. 97, 1). Tomy, HazmoraHsaw0YM 3700MY, BiH MOXKe PO3-
BUBATHU HIBUJIKICTH, HA AKY He 3JaTHi iHIII IIpeAcTaBHUKU CCaB-
1iB, — m0o 110 k™ 3a rogmuy. Ha TepuTopii Hamiol KpaiHu ak-
TUBHO IIOJIIOIOTH Ha 3400myY jucuii Ta BoBKM (Maj. 170).

e [lpueadal, Ha KUX meapuH MOoMb fNUCUUi. A SIK MOMIOKMb 808KU?

Ona Toro 100 BUABUTHU 3J00MUY, XUKAKU BUKOPUCTOBYIOTH
pidHiI opraHu uyTTsa. ¥ JIMCUIIL 1 BOBKIB BHUAOB)KEHA MoOpIa




) @ ©)

Man. 170. NpeAcTaBHUKM XUXKaKiB, sIKi aKTUBHO MOSIOOTH Ha 3406Mu.
1. lucnus eBponenceka. 2. 3rpas BOBKiB nontoe Ha 6isoHa. 3. lNyray

(max. 170, 1). Ile moB’sA3aHe 3 TUM, IO B HUX J00pe PO3BUHE-
HUN HIOX, AKHI Ja€e 3MOIy 3HaXOAWUTU HABITh APiOHY 37001,
III0 XOBAa€ThCcA Big xmikaka. OpiaaM, COKoJiaM, COBaM y IIPUTOII
crae nmobpe posBuHeHHit 3ip. Tak, OepKyT 3maTHHII moOAUNTHU
3afnsa 3 BuUCoTu 0Jau3bKo 2 KM. IlomiTuBINM 340014, ITAaX MIiKi-
pye Ha Hel 31 mBuakictio 10 320 kMm/rox. CoBu Ta myraui —
HiUHI XMKaKU, BOHU IIOJIIOIOTh YHOUYl, TOMY MalOTh BEeJIMKi oui,
SIK1 mO3BOJIAIOTH iM mo0pe Oaumtm B TeMmpsani (manx. 170, 3).
M’sake omepenHsa 3abe3meuye imM 0Oe3mryMHHE moJitT. Pyxiawmsa
s IITaxa 3JaTHA moBepraTuch Mmaixke Ha 270°, me 3HAYHO
30isIbIIyEe MeXKi oraanmy.

Liikabo. 3paThicTb posnisHaBaTh 3anaxu y BOBKIB pO3BMHEHA Manxe
y 40 pasiB KpaLle, HiX y JoauHN.

' ' Moameuck 3a QR-kogom Bigeo, Ak nontoe nucuud. Wo go- [=1:; EI
! nomarae TBapuHi BigyyBaTu 3406u4 nig TOBCTUM LUAPOM
Chiry? https://cutt.ly/UShNVf8 Do

i

lMomipKyir, AKi MpUCTOCYBaHHA AornomMararmTb XWXakam yTpumyBaTu
30001u.

Cepen xuMsKaKiB € # Taki, o BOMBAIOTh 3400MY 3a JTOIIOMO-
roio OTpyTHu. ¥ 0ararboX BHIOIB 3Mili y I'OJIOBi € OTPYHHI 3a/103uU
Ta OABa 3yOM HA BEPXHIiU IeJelri, 3HaYHO Oijbmri 3a iHmi (MmaJr.
171, A). 3a iXHBOIO TOIIOMOT00 3Mil BBOIATH OTPYTY B TiJIO 3710-
ouui abo Bopora.

Uikabo. OTpyTn, oTpMMaHOI Big OAHiEi 0COOUHU TannaHa Makkos, go-
cTaTHbo, Wo6 youtn 100 nogen abo 250 000 muwen; nNpoTe usa 3Mis He
arpecvBHa i Ha NANHY Hanagae pigko (Man. 171, B). Y 3min HWXHA wenena
CKNnagaeTbCcsa 3 ABOX YaCTUH, LLO CMOMy4alTbCa eNacTUYHOK 3B’A3KoK. 3a-
BOSKM LbOMY POT MOXe 3HA4yHO pO3LUMPHOBATUCD, WO Aae 3MOry 3Mii 3aKoB-
TyBaTW BenuKy 3400614, po3Mipu sIKOI MOXYTb NepeBULLyBaTU TOBLUMHY ii
TynyoOa.



Man. 171.
A. OTpyWHi 3y6u

ragrokm 3Bu4anHol.
@ @ b. TannaH Makkos

MMam’amatime! IlomiTuBmu 3miro, He HaGaIMKalTecsa g0 Hel,
OCKiJIbKM BOHA MOXKe PO3I[IHUTHU Ile AK Hamaja. Ko K 3Mia
BKyCHJIa, CJIi AKHAWUINBUAIIIE 3BEePHYTHUCH M0 MEANYHOI ycCTa-
HOBH Ta OTpUMATH KBaJi(piKoBaHY JOIIOMOTY.

Cepen Komax Ha 3700MY aKTHBHO IIOJIOE IIIEPINEeHb (OAUH 3
IIpeJicCTaBHUKIB oc; maJs. 172, 1). Ilopocaa KoMaxa CIIO}KMBAE He-
KTap KBiTiB Ta iHHII «cojomoIri». A pisHMMH KoMaxaMu, 30-
KpeMa MeIOHOCHMMM OIKoJiaMU, IIepPIIHi BUTOJOBYIOTH CBOiX

JUYMHOK. 3a JIOIIOMOTOIO »KaJia, PO3TAIlIOBAHOTO Ha BEPXiBIIi ue-
peBma (man. 172, 2), mepinHi BBOAATH OTPYTY B TiJIo 3M00Mdi.

Man. 172.
1. WepweHb ybusae

MEOOHOCHY Baxxony.
@ @ 2. Xano wepLuHa

NisHaiiTeca 3a QR-koaoM, Sk HagaTh nepluy gornomory yky-  [EI1Ei[E]
LUEHOMY raZifoKol Ta yXxaneHomy wepliHeM. https://cutt.ly/
iTHTR{K Ol

Inmioo cTpareriero Xxm:kakiB € moJiloBaHHSA i3 3acigku. Ha-
MPUKJIAL, PUCHh T'OAMHAMU 0e3 KOJHOIO PYXYy TepIisdde daTye
Ha 3400mu (rpu3yHiB, 3aMIliB, KO3yJb, TeTepyKiB Torio). I'o-
CTPHUI CJIyX 1 3ip IIe 3majieky AailoTh 3MOT'Y HOMITHTU 3m00Ud,
JI0 AKOI XM)KaK HEeIIOMITHO HMigKpPaJaeThbCs.

I3 Bacigku IMOJIOIOTH KOMaxXu OOTOMOJIN

(maj. 173). 3abapBiieHHA TBapUHU — Bin 3e-
JIEHOTO IO KOPMYHEBOT0o — PoOUTH ii mMaiike
HeIIOMiTHOI0 Ha TJai pocamuHOcTi. Ilepira
Imapa Hir IOTysKHa Ta 030po€Ha TOCTPUMU
munamu. Ile nae 3mory HagiiiHO CXOIIJIIOBATHU
1 yTpUMyBaTu 34001U.

Man. 173. Boromon 3Bu4yanHum
i3 BMOSIbOBaHO 3400M44t0




—0

Y TBapuH, AKi CAYTyIOTH 3J00MYYI0 AJA XHXKaAKiB, BUPOOU-
JIMCH iHII cTparTerii, cnpsiMoBaHi Ha Te, 11100 He OyTHu 3’iTeHUMMU:
3IaTHICTHP MIBUAKO OiraTtu, yMiHHS BUKOPHCTOBYBATU HaMilHIi
CXOBaHKM, MacKyBaTUCs, CTAl0OUM HEIMOMITHUMM IJIA XUXKaKiB
Tomio. BaraTro TBapmH MalOTh 3axucHe 3a0apBJeHHA abo 3a Qop-
MOI0 HArajyioTh II€BHi IIpeaMeTH: JUCTKU, CyXi TiJIKM TOII0
(man. 174, A). A XyK COHEUKO B pasi HeOe3lmeKu BUIIIAE Pi-
IUHY, OTPYUHY IJs Xm:KakiB (man. 174, B).

® ®

w)

Man. 174. 3acobu 3axucTy Big xwxakiB. A. TponiyHuM MeTenuk Kanima
(mewkae y lNisgeHHin Ta MNiBgeHHO-CxigHin A3ii) mae ackpaBo 3abapsrieHe
BEpXHe Tno kpun (1), ane 9KWo BiH cKnagae Kpuna, To Haragye Cyxumn
nnctok (2). b. 2Kyk cCoHe4ko 3 BMAINEHOK OTPYNHOIO PEYOBUHOKO

' ' MogmeiTbcs Bigeo 3a QR-kogammn N Ha3BiTb 3aXWCHIi NPUCTOCYBaHHSA
—) UKnX TBapuH.

[=]%i[x] EERE Mop-  [EasE [=]}:H[s]
1 : = <
KoHuk- v CbKUi i‘%‘i Bocbmu-
rnvwaniHuk =% Kpa6 [EIERZ  konnk  [El7an: pir [

https:/fcutt.ly/b5hMsn9  https://cutt.ly/W5h1wlB  https://cutt.ly/usSh1SwF  https://cutt.ly/ASh1Mci

U."Kaeo- [eski Buau TBapuviH, 9Ki He MatoTb BfiacHMX 3acobiB 3axucTy, 3a
dopmoto Tina Ta 3abapBrieHHAM HaragyTb 3axuLLeHi Buau. Tak, Myxu-43top-
Yyarku 30BHi OyXe CXOXi Ha OoTpyrMHux oc (man. 175, A). Y pasi Hebesneku
Xykn-6ombapampu cnpsasMoByOTb y Gik Bopora OTPYNHY piguHy, sika Ha NoB.iTpi
Haye BUOyxae: YTBOPKETLCA XMapuHKa, TemnepaTtypa sikoi carae +100 °C.
Llen npouec Ao TOro > CynpoBOAXYETLCA FyYHUM 3BykoM (Man. 175, B).

@ @)

A ®

Man. 175. A. OTpynHa oca wepuweHb (1) Ta Myxa-astopyanka (2).
B. XKyk-6ombapaup 3axuwaeTbcsa Big HanagHuka
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Arx zaxumaoTh cede pocaumHu. Iaga Toro mobd 3aXUCTUTH
ce0e BiJ TBapuH, AKi HUMU JKUBJIATHCA, POCIUHN MOKYTh MATHU
3aXVMCHI yTBOpH: IIHWIOHN, KOJIOUKMH Tomio (Maxa. 176, 1, 2). ¥
KPOIIMBHU KaJKOI cTebJ0 Ta JUCTKU BKPUTI 3aJI0BUCTUMHU BO-
JIOCKaMM i3 3arocTpeHoI0 BepXiBKoio (MaJs. 176, 3). Boua moxxe
JIETKO IPOHUKATHU Yy INKipy JioAuHU ab0 TBapWH, Pa3oM 3 HEIO
0 PAaHKU IOTpAIJIg€ KUCJIOTA, 1[0 CUJIbHO MOAPas3HIOE IIKipy.
IIi omikm T HeOAHOPA30BO BiguyBaB/-jia Ha cOOi.

< @) ©

Man. 176. 3axucHi ytBopu pocnuH. 1. Wvnu wunwunHn — rocTpi BUpOCTH
cTebna. 2. [JoBri rocTpi rofky kaktyca onyHuii — ue BUAO3MIHEHI NINCTKN.
3. Bonockn Kponuem »xankoi

BaraTo BuaiB pocauH 34aTHI YTBOPIOBATU OTPYIHI pPeUOBUHU,
AKiI HaKONMYYIOThCA B ixHBbOMY Tijai (man. 177). Ile pobuTs ix
HeicTiBHMMU ¥ HaABiTh HeOe3meuHNMMU AJIS JIOAWUHN 1 TBapuH.

@ @) ) @)

Man. 177. OTpyWHi pOCAMHWN, WO 3pOCTaloTbh B YKpaiHi:
1 — gypmaH 3BuyanHui; 2 — 6enagoHa 3suyarnHa; 3 — 6onmronos
nnammcTnin; 4 — 6opLuiBHMK COCHOBCBLKOIO

MpouunTtante iHdopmadito 3a QR-kogom, Sk HagaTy nepuy 0| El
Jornomory B pasi OTPYEHHA Aedkumu pocnnHamu. https:/ :

cutt.ly/w7H7NBg

HisHanTecq, K NoanHa BUKOPUCTOBYE OTPYWMHI POCIUHM:
AypMaH 3BUYanHuin, 6enagoHy 3BUYanHy TOLLO.

OTpyiiHEME MOKYTh OyTH 1 meBHi Buau rpubiB. B YKpaini
OOHNM 3 TaKMX BUIIB € Ouima moranka. Ilorpanaauaa O6simoi
IMOTaHKU B OPraHi3M JIIOJWHU MOKE CIPUYMHUTHU il CMepTh.
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B orpyenoi gioagnHM yepes AesaKuil vyac MIicJid OTPYEHHS CIIOCTe-
piraroTh 0JI0BOTY, KHIIIKOBI KOJIiKM, 00Ji y M’A3ax, HeCTepHHY
cupary, CUJbHUI HPOHOC, ITYJIbC CTA€ CJIA0KHMM, OTPYEHA JIIO-
IUHA MOKe 3HempuToMHiTH. OCco0JIMBO Bif OTPy€eHBb OJIig0I0 IIO-
TaHKOIO CTPaKAai0Th JiTH.

Mam’'amatime! Y pasi oTpyeHHA OJiZ00 IOTaHKOIO CJif
OPOMUTH IILJIYHOK BOJOI0 3 aKTMBOBAHUM BYTLJIJIAM 1 HeramHo
3BEePHYTUCH OO JIiKaps.

Bniga noraHka 30BHi Haragye aesdki icTiBHi rpubu, Taki Ak nevepuui abo
CUPOIKKN. 3’'ACYNTE O3HaKW, 3a AKMMN MOXXHA Bigpi3HUTM Bnigy noraHky
Bi4 Uux rpmbis.

' 3'acynTte: siki BUOM OTPYNHUX TBAPWUH, POCIMH i rpubIB TpannsaTbea y
BaLUi MiCLEBOCTI; sIKy HebGe3neky BOHM MOXYTb CTAHOBWUTWU ANSA nNio-
OVHN; AKYy neplly gonomory cnig Hagatv notepninum. ligrotynte mi-
HinpoekT «OBGepexHO, OTPYyMHi TBapuHU (pocnuHu, rpubu)!» 3a
BnGopom.

_ Kopomko npo zonoBHe

e ¥V mporlieci COiJIbHOTO iCHYBaHHA Yy XMMKUX BHUIIB Ta IXHBOIL
3mobuui BuUpoOOMJIMCA PidHI IpHCTOCYBaHHA, ITO 3abeasme-
YYyIOTh BUXKUBAHHA: V XMMKAKIB — YIOCKOHAJIOIOTHCS CIIO-
coOu TOJIOBaHHS Ha 3400mY, y 3700Mui — pisHi cmocobu
VHUKHEHHSA 3yCTPiui 3 XMKaKoM abo 3aXHCTy BiJ HBOTO.

e OguuM i3 cmocobiB 3axXMCTy BiJi BOPOTiB € BHPOOJIEHHS
opramizaMamMu OTpPyTH. JIIOJMHA Mae 3HATH TaKi BuUAM U
00epe’kHO 3 HUMU IIOBOJUTHUCH.

~~ TMepeBipsemo cede

1. Aki nepeBarn Hagae xmxakam Taka cTpaTeris NnositoBaHHS, K akTUBHE
nepecnigyBaHHsa 3406udi, a sKi — NOMOBaHHS i3 3acigkun?

2. Hasewu cninbHi cnocobu 3axmcTy Big BOPOTriB, siki CNocTepiratoTb y TBa-
PWH i POCANH.

3. Hasswu npaBuna gomeauyHoi 4ONOMOru B pa3i noTpanfisHHSa oTpyTU TBa-
pVH, pocnuH abo rpmbiB B OpraHiam NoguHN.

4. OuiHm cBoto poboTy Ha ypoui, NPoAoBX peveHHs: [licna 3asepweHHs
ypoKy s: [HidHascs/-nack...; 3po3ymie/-na...; Halbinbwi mpyoHowi s
giduye/-na...; 5 He emis/-na, a menep ymito...



TEMA 3. B3AEMO3B'A3KN OPTAHI3MIB MIX COBOHO
TA HEXUBOKO NPUPOAOKO B PI3HUX YIPYNOBAHHAX

§45. dKI € YrPYMTOBAHHSA OPIrAHI3MIB

YKooeH akBapiyMm, XOAHe LITY4YHO CTBOPEHE BOJOCXOBMULLE

He 3MOXYTb BiTBOPUTU NPUPOOHI YMOBU MOPCBHKOrO NPOXUBAHHS.
| )xogeH genbdiH, WO NnaBae B TakMxX BoAdax,

He Oyade cxoXxumm Ha genbdiHa, 9KN XUBE Y NPUPOOHUX YMOBAaX.

XKak-le Kycmo, ¢ppaHyysbkul docnioHuk Ceimogozo oKeaHy,
gomoepagh, sUHaxiOHUK

Ak mu po3ymiew crniosa XKaka-lea Kycmo?
SIKi € 83aEMO38’5I3KU MiXK Op2aHi3amamu?
LLjo 3abesne4ye podroyicmb rpyHmig?
llJo make sud opzaaHi3mig?

Illo raxe momyaaiisa. Ko)xeH Bug opraHisMiB MeIlIKae Ha IIeB-
Hi#l TepuTopii. ¥ mesaKux BUIIB I TEPUTOPis Ay:Ke oOMerKeHa.
Hampuknan, nimasyH rarepida (mana. 178, 1) Tpannsderbesa Jule
Ha nmeBHuUX octpoBax Hosoi 3emampgii. A ochk KBiTKOBa pocamHa
pscka ropbaTta — MeHIKaHKa CTOAYMX IIPIiCHUX BOJOIM — IIOIIH-
peHa Ha BCiX KOHTMHeHTaX, Kpim ABcrpaurii (maj. 178, 2).

LJ,iKa6o. YaBiTb, ratepis Mewkae Ha Hallin
nnaHerti Bxe 6nn3bko 200 MnH pokiB, TOOTO nepe-
Xuna guHosaspi. TpMBanicTb XUTTS ratepii Moxe
ctaHoBuTuK noHag 100 pokis.

Y Me)kax MOIIWPEHHS MEeBHOTO BUILY @
(0ocobJIMBO AKIO IIe 3HAYHI TepuTopii)
BUHUKAOTh YIrPYHNOBaHHA, y SAKUX MixK
ocobmHaMu BCTAHOBJIIOIOTHCS TicHi
3B’a3Kku. Taki yrpymoBaHHA OCOOMH OJ-
HOT'0 BUJY Ha3uUBAIOTb NONYAAYLAMU.

@

Man. 178. Bungn
opraHiamiB, SiKi MatoTb

Ilonynayia — me CyKyIHICTB OCO-
OMH OOHOrO BUAY, SIKi TPUBAJIMUA UaC
MeIITKaloTh Ha CHiJIbHiN TepuTopii i B3a-

. ; : By3bKy (1)
emMomioTh Mixk coboro. IIlo GisbIia Tepu- Ta WMPoKY (2)
TOpisi MEIIKAHHs [IEBHOTO BUAY, TO OilIb-  tepuropilo nowmpeHHs.
IITOI0 MOJKe OyTH KiJIbKiCTh IIOIMyJIAIii 1. Tatepia (i we
IILOTO BUY. Ha3nBaloTb TyaTapoio).
2. Packa ropbaTa
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Illo Take exocucremu. Ha meBHiN TepuTOpil MENIKAIOThH IIPe-
CTaBHUKM PiI3HUX TIPyIl opraHismiB (pocawmH, rpmbiB, TBapuH,
OaxTepiit). Tak BHHHKAaIOTh 0araToBHIOBI yrpymoBaHHS opra-
HiBMiB, y AKUX IIPeACTAaBHUKMN Pi3HMX BUAIB IIOB’s3aHi pi3HO-
MaHITHUMM 3B’sS3KaMMu MixK cO000I0 Ta yMOBAMH HEyKWBOI IIPU-

ponu. Taxk opmyroThcA 6araTOBUIOBI CHCTEMHU — eKOCUCMeMU
(man. 179).

Exocucmemoro Ha3MBaOTh CYKYMNHICTHL Pi3HUX BUIIB Op-
raHisMiB, K1 MeIIKaioTh Ha CIILJBHIN TepuTopil i B3aeMo-
IiIOTH MidK C000I0 Ta HEXXMBOIO IIPHUPOMOIO.

CTpinku Ha mantoHKy 179 nokasylTb 3B'SA3KM MiXK Pi3HUMU KOMMOHEH-
TaMn ekocucteMu. ONULLITb Ui 3B’A3KM, MOSACHITb, K B3a€MOMOB’sA3aHi
Pi3Hi KOMMOHEHTN EKOCUCTEMMN.

Kopen Buj opramisamiB He MOKe icCHyBaTu, He B3a€MOIiI0OUMN
3 IHIMEMMH, a TaKOX 3 KOMIOHEHTAaMHU HEeXXUBOI IIPUPOIU.
Y craani Oyab-AKOl eKOCHCTeMU € OpraHisMu (HacaMmepe poc-
JWHU), AKi 37aTHi 3 HEOPTaHIYHMUX CHOJYK CTBOPIOBATU Opra-

EKOCUCTEMA

lpyHT
Atmocdepa Py

KomMnoHeHTu
Hexusol Bopa

@ npupoau @

KomnoHeHTH
Xusol
@ npupoan @
YTpynoBaHHs YrpynoBaHHs
POCIIVH
TBapuH
YrpynoBaHHs
@ MIKPOOPraHismiB i
rpubis

Man. 179. CtpykTypa ekocucteMmn. 1-5 — pi3Hi KOMMNOHEHTN eKOCUCTEMM



HiYHi, BUKOPUCTOBYIOUM MJs IILOI'O €Heprilo cBiTJia, Ta opra-
Hi3MU, AKi OTPUMYIOTH IIOTPiOHY iM eHepriio, CIIOKMBAIOUYU I'O-
TOBi opraHiuHi crmonyku (TBapuHu, rpudu, 0araTo mpejcTaBHU-
KiB OakTepiii). Ba:KiIuBY poJsb B eKocucTeMax BimirparmTh Ti 3
HUX, XTO 3JaTHUHN PO3KJAJATHU CIIOMKUTL OpPraHiuHi CIOJIYKM IO
HeopraHiuumx (6araTo mpeacTaBHUKiIB rpmbiB i Oawxrepiit). Ili
HEOpraHiuHi CIIOJYKM HAAXOOATH Y MOBKiJJSA, IX CIIOKMBAIOTH
pocauHu. Tak B eKocucTeMax 34iHCHIOETHCS KOJIOO0iI peuoBUH,
0e3 AKOT0 BOHU He MOXKYTh iCHyBaTH.

[oBeniTb, WO KONOOGIr pevyoBUH MNOTPIGHMA ANSA iCHYBaHHA e€kKo-
CUCTEM.

Ha wmamonky 180 maBemeHo KJacu@ikallilo pisHMX THIIIB
ekocucrteM. EKocucremu, sKi chopmyBasmch 0e3 BTPYYaHHS
JIIOAWHU, HAa3UBAIOTh npupodHumu. IIpoTe BOHU MOKYTh 3a3Ha-
BaTHU II€BHOTO il BILJIUBY.

-——( TUNU EKOCUCTEM )——-
MpupoaHi '7—~ LWTyyHi

HaszeMmHi BopgHi

Nicn Crenu MycTteni [rlpiCHOBOLI,Hi][ Mopchbki ]

{3/ WweudKor meyiero —

piyku o3epa

{ Cmosivi sodolimu — ’

Man. 180. Tunu ekocuctem

Cnupatoumncb Ha BNnacHUM JOCBIA | BUKOPUCTOBYIOUM Pi3Hi Oxxepena iH-
dopmaldii, HaBeaiTb NpMKNagn NO3UTUBHOIO Ta HEraTUBHOIO BMNAMBY
NOOUHU HA NPUPOLHI EKOCUCTEMM.

IIpuponaHi eKocucTeMU MOMKYTH c(DOPMYyBATHUCA HA OyAb-AKil
TinAHII 3eMHOI MOBEepXHi cyxomoJay (HaseMHiI eKocucreMm), a
TaKOXK y BoJoMMax pidHUX TUIIB (BOAHI eKOCHCTEMU).

Migrotynte MIiHINPOEKT «TUNKU €KOCUCTEM CBOro Kpatoy.




_ Kopomko npo zon06He

e Ilonynamia — Ie CyKymHICTHP OCOOMH OJHOTO BHUAY, SKi
TPpUBAJUMN Yac MeNIKaloTh Ha CILJIbHiINI TepuTopil 1 B3a-
€MOJIiIOTh MiK co0010.

e ExocucreMoro HasMBaIOTh CYKYIHICTh Pi3HUX BUIIB opra-
Hi3MiB, AKi MeNIKalOTh Ha CILJIbHIN TepuTOpil i B3aeMomi-
IOTh MiK CO0OI0 Ta HEXXHMBOIO ITPHPOIOIO.

e IIpuponHi ekocucTeMu IMOAINAIOTH HA HazeMHi (j1icu, cremnu,
mycTesi) Ta BogHI (IIpiCHOBOAHI, MOPCBHKI).

~~ TMepeBipsgemo cede

1. Wo Take nonynauia? Aki yMoBuW, Ha TBOKO AYMKY, CNPUSIKOTb BUHUKHEHHIO
OKpeMux Monynauin y mexax TepuTopil, Ha $SKih Mellkae NeBHUN BuUg
opraHiamis?

2. lllo Take ekocuctema? Ha3eu OCHOBHI 1T KOMMOHEHTMW.

3. Mpoposx peyeHHs: MeHi 6yrio uikaeo disHamucs...; MeHe 30usysarno...;
A 3adymascsi/-nacs npo...

HaceneHHs Halwoi nnaHeTu NOCTiNHO 3pocTae. Lle 3amywye 3 meToro
OTpPMMaHHSA gegani 6inbLIoi KiNbKOCTI Xap4oBUX NPOAYKTIB NEpPETBOpPIO-
BaTW NPUPOAHI eKocUcTeMM Ha WTYYHi. [NpoaHanisynTte, K Le MoXe BMNMu-
HYTW Ha CTaH HallOol nNnaHeTn B HefJanekomy ManbyTHbOMY.

§46. K XUBYTb OPIFAHI3MU Y BOAOUNMAX

Boga, y Tebe Hemae Hi cmaky, Hi KOnbopy, Hi 3anaxy,
Tebe HEMOXNNBO onncaTtn, TOOOK HACONMOMAXYHOTLCS,
He Bigatouu, Lo TU Take.

He mMoxHa ckasaTtu, Lo T HeobXigHa ansa XUTTs:

TN — caMe XUTTS.

AHmyaH 0e CeHm-Ek3tonepi, ppaHyy3bKul nucbMeHHUK

Homy AHmyaH Oe CeHm-Ek3ronepi Hazgag 800y «caMuM XUmmsmM»?
Aki € munu eodolim 3a emicmom corneld y 800i?
e SKi YUHHUKU HeXUueol npupodu Halbinbwe ennugaroms Ha Xumms Mmell-
kaHuie sodolim?
SKi opeaHu QuxaHHS y meapuH — MeulKaHuie 8odolim?

Aki 3B’A3KM BUHHKAIOTHh Mi'K MEUIKAHIAMM BOTHUX €KOCH-
crem. PosriisHeMO IIPiCHOBOAHY €KOCHCTEMY Ha NPHUKJIALI
craBka (may. 181).

e [TomipKyl, Yum cmagokK 8iOpi3HAeMbCS 8i0 03epa.

Onnwmn MOXNMBI 3B'A3KKM, WO MOXYTb BUHUKATU MiX OpraHiamamu, 30-
OpaxeHnMKn Ha mMantoHky 181.




IlaTatta

>KOBTE
Yannga cipa Byx
3BUYaANHUN
Kyk- XKaba
nnaByHelUb CTaBKOBa
Knon- TpuToH
BOOOMipKa rpebiH4yacTmm
MoTtunb Ea6ka
. Kom
Knon BogsHui omap
CKOpIioH
Montock
MepguyHa KOTYLLKa
nm'saBka
Montock
CTaBKOBUK
Kauka- Yepenaxa Kapacb  JlnumHka JlnyunHka JInunHka

KpkeHb GonoTtaHa cpibnsactuin TputoHa 6abkn  Komapa-nickyHa

Man. 181. Ekocuctema ctaBka: no Gokax mantoHka 306paxeHi opraHiamu,

AKi MOXYTb BXOAUTU A0 11 cknagy. 3Hangu ui opraHiamu, 300pakeHi B LEeHTPiI

MantoHKa. Yni3Hanm NocTiMHNX MeLUKaHLUiB BOAOWMMW, HA3BU SAKMX NOAAHO CUHIM
KONMbOPOM, iHLWMX BUAIB — 3€SfIeHUM

OcHOBY eKocHCTeMH MOPiCHOI BOZOWMM, TaK caMO SK ¥ iH-
INX, CTAHOBJIATH 3JaTHI A0 (OTOCHMHTE3y OpraHidaMm — pocC-
auau. [le MoKyTh OyTHU SIK BOZOPOCTi, TaK i KBiTKOBi pocauHU
(ax-oT pisHi Buau jgararrta) (maa. 181).

BomopoctsasmMu Ta ApiOHMMEM TBapMHAMU KUBUTHLCSA IIOCTiii-
HUM MeIKaHeIb BOJAOUM — Kapach cpibasactuii. Bin ny:ke HeBu-
OarJuBUi 0 YMOB KUTTA. MoiKe MEIIKaTh y BOJAOMMAaX 3 HU3b-
KM YMICTOM KHCHIO, 3aHYPIOIOUUCH Y MYJI, EepeXuBaTU TaM
HeTpuBaJje IIepecuxXaHHs BOAOUMMN ab0 3MMOBUII Hepios, MOKHU
He po3TaHe Jif.




V¥V craBKax MENIKalOTh MOJIIOCKU — CTABKOBUKM Ta KOTYIIIKH.
3a DOmoMOrom fA3MKa, BKPUTOTO 3yOUMKaMM, BOHM 3iIlIKpida-
IOTh 3 Pi3HUX ITIOBEPXOHBb MiKPOOPraHi3Mu, BOJOPOCTi, APiOHUX
TBapWH, PEHITKYW PisHUX opraHismis. [pi6HMMU BOgHMMU opra-
HizMaMu, ¥ pocIMHAMU 30KpPeMa, KUBUTHCA M KauKa-KPUKeHb.
CBor0 13Ky 3a JOIIOMOIOIO CILJIOIIEHOTO A3b00a BOHA BiA(diabTpo-
BY€ 3 BOJU.

Ha minkoBozai Ha puly, »xad TOIMO MOJIOE XMMKAK — YAl
cipa. 3pmebinbIIoro TBapuMHHOIO i)Keilo (0e3xpebeTHUMU, Pif-
e — XxpeOeTHUMH TBapuWHaMM), a TAKOXK POCIMHAMU KUBUTH-
cA uyepemaxa OosorsaHa. lle exwHUI TpeACTaBHUK UYepelax B
YkpaiHi.

VY npicHiii Bomoiimi Melmikae 60araTo mpeacTaBHUKIB KoMaxX. ¥
0a0oOK i KoMapiB y BOJIi PO3BUBAIOTLCS JIUIIIE JIMUUHKU, Y KY-
KiB-IJIaBYHIIIB, KJIOHiB-XpeOTOILIABiB i BOASHMX CKOPIIIOHIB y
BOJOMIMAaX MENIKAaI0Th TaKOyK i mopocyi ocodomum. JImunaku Oa-
00K, KJIONN-XPeOToIIaBu, BOAAHI CKOPHiOHY, KYKU-TIJIaBYHI[1 —
XMKAKM, IO IIOJIOIOTH 3[4e0iJIbIIIOro Ha BOAHUX 0e3xXpebeTHMX
TBapuH. A 0OChb JUUMHKM KOMAapiB CBOIO iKy — ApiOHiI opra-
Hi3MU — BigQiJbTPOBYIOTH 3 BOIMN.

LiikaBo. Knonis-BoAoOMIpoOK, SAKi WBWOKO NepecyBalTbCA NO MNOBEPXHi
BOAM Yy noluykax ki (apibHmx 6e3xpebeTHUX TBapuWH), BBaXkalOTb MeELUKaH-
UMM BOOOWM, XO4a XUBYTb BOHU HaL NOBEPXHEI BOAMW.

TpuTonu Ta xabu HajJexXaTh 40 3eMHOBOAHUX (ab0 ampibiit).
Y BomoiiMax BOHU PO3MHOXKYIOTHBCS, TAM PO3BUBAIOTHCA IXHi
auuyuHKU. Jlopocsi ocoOMHM MUX TBAapWH AUXAIOTH 34 JTOIIOMO-
rOI0 JIeT€Hb, TOMY Ha IIeBHUI Yac MOYKYTh 3aJIUIIIATH BOJOMMU.
HatoMmicTh iXHi JUUYMHKM — HOCTiHiHI MeNIIKaHIII BOJOMM, IO
INXAa0Th 3a JOIOMOTOIO 3s0ep.

By:xx sBuuaiiHuii, AK i uepemaxa OOJIOTSHA, HAJEXKUTH 0
n1a3yHiB (a0o penrtmiiit). Mloro jerko posmisHaTu 3a xapakTep-
HUMH JKOBTHUMH ILISIMaMHU Ha roJoBi. Binxa Bomoiim abo y Bomi
BYKi IOJIIOIOTH Ha 3700mu (pudy, *kab Tomro). [asa sooaguHn 14
HeOTpPyIiHA 3Misl He CTaHOBUTL HeOe3lmeKHu i B pasi 3ycTpiui Ha-
MaraeThbCsa MIIBUIKO BTEKTH. XOuUa BYXK IHUXAa€ 3a JOIOMOIOIO
JIeTeHb, il BOAOIO BiH Moxke mepedyBatu gm0 30 XBUJIMH.

CknagiTb NaHUor XXMBMEHHA AN NPICHOBOAHOI €KOCUCTEMM.

AKi opraHisaMu MeIIKaTh Y MOPCHKiNA ekocucteMi. MopchKi
€KOCHCTeMU, MOPIBHAHO 3 IPiCHOBOAHUMU, 3HAYHO PiBHOMAHIT-



HiIlTli 3a BUAOBUM CKJIAJIOM CBOiX MemIKaHIiB (maj. 182). ®doro-
CUHTE3 y TAaKUX eKOCHCTeMax 3iMCHIOIOTH Pi3Hi IIpeACcTaBHUKU
BOJIOpPOCTel: 3eJieHi, Oypi, uepBoHi Tomio (man. 182, 1). Came
BOHU 3PEIITOI0 3a0e3IeuyIoTh i3Kelo iHIIIi opraHisMmu.

KopucTytounce mantoHkoMm 182, cknafgiTb NaHLUOr XXUBMAEHHA MOPCLKOI
ekocuctemn: 1. Pi3Hi npeactaBHukM BogopocTen. 2. [pibHi pakono-
[OibHi, ki MelkaloTb y TOBLLI BOAM i CNoOXMBaKTb BogopocTi. 3. Pubwu, siki
XnBNATbCAa pakonofioHumu. 4. OpibHi xvkakn. 5. Benuki xmxaku.
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Man. 182. Ekocuctema okeaHy. 1. Mopcbki BogopocTi. 2. CuHin kut. 3. [piOHi

pakonofibHi. 4. Akyna. 5. lNpeacTaBHMK FONOBOHOMMX MOMIOCKIB — Kanbmap.

6. Ha BigmiHy Big kanbmapis, BOCbMUHOIM TpannsawTbcd 6ina gHa, xo4a
34aTHi i weuako nnaeatu. 7. Kpab

Cnpoby#n «yni3HaTU» 1 iHWKNX MELLKaHLiB MOPCbKOI EKOCUCTEMMN.

XukakaMu B MOPCHKUX €KOCHCTEMAaX € PidHi mpeacTaBHUKU
pub (HmampuikJIan, akyJam), ccaBIli (KamrajaoTu, KOCaTKHU), I'0JIO-
BOHOTi MoJifocku ToIo. Cepen HUX TPaANJIAIOTHCS CIPaBXKHi Be-
JIeTHI.
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Y ToBIIII BOAM MeINKalOTh 1 PidHi IIpeACTaBHUKMN Meay3, AKi
31e01IbIIoro Tex € xmxkaxkamu. HanOinbpmiuii mpeacTaBHUK Me-
Iy3 — MeIIKaHeIllb ITIBHIYHMX MOPIB IliaHes; miamerp Ii mapa-
COJIBKU MOXKe cAratu o 2,3 M, a JOBKHHA IMyIajenb — 0
30 M i Oisbrme (mas. 183, A); omiku 11iel Mmexysu aysxe 0ojioui,
ajle He CTAHOBJATH CMepPTeJbHOI HeOe3lmeKku. A yKaleHHsS Me-
Iy31 MOPCBKOI ocu HebOe3IleuHi He TiJIbKU IJd 3J0POB s, ajie i
IJs 2KUTTA Jioagnau (man. 183, B).

N ® 2)

Man. 183. A. Megy3sa uiaHes. b. 1. Megy3a mopcbka oca. 2. Hacnigku
3yCTpiyi N0gMHN 3 MOPCBKOK OCOH

Mam’amaime! JIroguHi, AKy BKaIWIa MeAy3a, CIim HagaTH
MepIry JOMEeANYHY JOIOMOIY: 3a JOIIOMOTOI0 PYIIHNKA a0 rau-
YipKU BUAAJUTU 3 IIOBEPXHI HIKipW 3aJUMIKU NIyNaJjellb Me-
Iy3U 3 KJITUHAMU, AKI COPUUYUHAIOTH OIiKHU. YparkeHe Micile
00poOUTH PO3YMHOM CHHUPTY ab0 coau. ¥y BaKKMUX BUIATKAX
IOTPiOHO HeraifHO 3BEePHYTHCH A0 JIiKapsd.

Bina gHa MOpiB Ta OKeaHiB TaKoK MeIlIKae 0araTo opraHis-
miB (mas. 184). Ogui 3 HUX, AK-OT T'yOKU, KHUBJIATHCS APiO-
HIMHU OpraHi3aMaMM, IPOITyCKaloUu BOAY KPi3h CBOE TiJjo.

' MoamsiTbes Bieo 3a QR-kopom. Ak yueHi 3a gonomoroto  [EIEZ5[E]
) dapbu pgosenu, wo rybku QinbTpyOTb BOAY Kpi3b CBOE
Tino? https://cutt.ly/O5h0Trg [=]r;

@ @)

Man. 184. TBapuHu, WO MeLlKaloTb Ha MOPCbKOMY AHi. 1. TpuaakHa Bene-
TeHCbKa. 2. AnoHcbkmin Kpab, abo kpab-naByk

[MopiBHANTE CTPYKTYPY €KOCUCTEMU CTaBKa Ta MOPCLKOI €KOCUCTEMMU.
MomipkynTe, WO B HUX CRifIbHOrO Ta BigMIHHOrO.




__ Kopomko npo zoroBHe

e OcHOBY OyIb-AKMX BOJHUX €KOCHCTEM CTAaHOBJIATH Opra-
Hi3MU, 3JaTHI 10 (POTOCHHTEY.

e BinbIiricTh MeHNIKAHIIB BOAHUX €KOCHCTEM IIPHUCTOCYBa-
JUCA AUXaTHU KHNCHEM, PO3UYMHEHUM y Bomi. Ti K 3 HuX,
AK1I MaloTh JiereHi, BUMYVIIEHI Yac BiJ yacy CIJUBaATH IO
IIOBEePXHI BOAM M CHOKHMBATH aTMoc(hepHe IIOBiTps.

e Cepen MeNIKAHIIIB BOOHUX €KOCHUCTEM € TaKi, IO MeIKa-
IOTh YV TOBIIi BOAM, OiJiag IOBepxHi AHa abo 0OpoOCTAIOTH
pisHi mpegmeTru, 3aHYpPeHi y Boay. ¥ KOMKHOI i3 IUX TI'PyII
€ CBOlI, BJIACTHUBIL Jiuile iii MPUCTOCYBaHH.

~~ TMepeBipsemo cede

1. KuceHb HagxoauTb y BoAy 3aBAsIKM npoLecam POoTOCUHTESY, SKUIA 34i-
CHIOKOTb POCIIMHN — MeLLKaHUi BogoM. HasBiTb e ogHe axXepeno KUCHI0 AN
MEeLLKaHLiB BOOONM.

2. Yomy NUYMHKM 3eMHOBOOHUX (TPUTOHIB, Xab TOLLO) PO3BMBAIOTLCS Y
BOZi, a He Ha cyxogoni?

3. Ak agnxalTb ccaBui — NOCTINHI MELLKaHLi MOpIB, Y AKMX OpraHn guxXaHHSA
— nereni?

4. MNopinucs BpaxXeHHAMM Bif yPOKY, NPOAOBXUBLUN pedeHHs: S disHascs/
-nacs, wo...; MeHni 6yno uikaeo...; MeHe 30usysario...; 5 xomie/-na 6 we...

§47. dKI € BBAEMO3B’43K-N OPIrAHI3MIB Y HA3EMHUX
EKOCUCTEMAX | B I'PYHTI

Y npupogi Bce po3yMHO NpoAyMaHo i BflaliTOBAHO:
KOXXEH MYCUTb poOuUTK CBOE, i B Uilh MyapOCTi — HanBuLa
cnpaBeasmBiCTb.

Apmyp KoHaH [oln, aHanilicbKuli nucbMeHHUK

lNosicHu cnosa Apmypa KoHaH [odina.

LlJo make ekocucmema?

lMpuzadad, Aki opeaHisMu MewkKaroms y rpyHmi.
llJo make cumbio3?

Axki € Tunu HazeMHUX exocucreMm. [IpukiagamMu pisHUX TH-
IIiB Ha3eMHUX NPUPOAHUX €KOCHCTeM € JIicu, JYKU, IIyCTeJi, a
HMITYYHUX, CTBOPEHUX JIOAWHOI, — I'OPOAMN, MapKU TOIIO.

Tu B)Ke 3HAEII, IO OCHOBY €KOCHCTEM CTAHOBJATH YIPYIIO-
BaHHS POCJNH. 3a 30BHIIIIHIM BUTJIAIOM JErKo MOXKHa Bigpis-
HUTHU AepeBo, KYIIl, TpaB AHUCTY pocsuHy. IlepeBa i Ky — 11e
baraTopiuHi mepeB’SHUCTiI POCIMHHN, TPaB SHUCTI POCIMHHU HE
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JepeB’AHiIOTh, BOHU MOYKYTh OyTH OIHO-, ABO- abo OaraTopiu-
HUMH.

Ocob0auBocTi OynOBM POCJIMH, IOB’SI3aHi 3 IIPUCTOCYBAHHAM
10 YMOB 3pDOCTaHHS, HAa3UBAIOTh HUMMEEOIO (hOPMOIO.

IlepeBaskaHHA POCJIUH, IO HaJIeXKaThb M0 IMEBHUX KUTTEBUX
¢dopm, Bu3HAUAE i TUII Ha3eMHOI eKOCHUCTEeMU: y Jicax IepeBa-
JKaloTh JepeBa Ta KYIIi, Ha JyKax i B cremax — TpaB sSTHUCTI
POCJINHU.

IIlo xapaxkTepHo A JicoBUX ekocucrTem. JIicu MOXKYTb 3poc-
TaTH B PiBHUX KJIIMATUYHUX YMOBaX: Y IIPOXOJIOZHOMY (CYKYII-
HICTBH JIiCiB Ha MiBHOUYI HANIOI0 KOHTUHEHTY, IIepPeBa’KHO XBOI-
HUX, Ma€ Ha3BYy «Tailra»), noMipHoMy abo TpOmivHOMY KJiMaTi.
IIi ymoBU Bifpi3HAIOTHLCA KOJMBAHHAMM BOJIOTOCTi, TeMIepa-
TYPU BIPOAOBIK POKY, a TAKOXK XapaKTepPOM OCBITJIEHOCTI.

PosrnaHbte mantoHok 185. CamocTinHo abo 3 gonomoroto BYyutens/
BUMUTENbLKN BU3HAYTE OpraHiamMu, gki Ha HboMy 300paeHi, Ta IXHIO ponb
y naHutrax XXvBneHHa. BUKOpUCTOBYOUM pi3Hi g)Xepena, 3HangiTb iHopma-
Lit0 NPO MELUKaHUiB TPONiYHOro nicy.

( ) )\
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Man. 185. Jicosi ekocuctemun: A — NOMipHOiI 30HU, B — Tponikis

X

Mpuraganm sky posnb, BidirpatoTb MeLLKaHLi NicoBOi NiACTUNKM B 3abes-
neYvyeHHi poaYoCTi I'PYHTIB.

MemkaHI[l HaA3eMHOI Ta IifA3eMHOI YaCTUH eKOCHUCTEeMH TiCHO
B3aeMoOIOB’s3aHi MisK coboro. Bes Takoi B3aeMoail HEMOMKJINBUIA
K0JIOOOIir peYyoBWH B €eKOcUCTEMi. ¥ I'DYHTI MeIllrKae 6araTto BUAiB
rpubiB, SKMMU MOKYTh KHUBUTHCH PidHiI Buam TBapuH. Cepep
rpubiB € i Taki, IO BCTyHalOTh y cUM0iOo3 3 KOPEHSIMUN POCTHH



(AK-0T MacCJIIOKM, ITiA0epPe3sHUuKM, IIiJOCUYHUKM TOIo) (Ma.
186). I'pub mocrauae pPOCHMHI PO3UMHU MiHepaJbHUX PEUYOBUH,
sIKi BiH BOMpae 3 I'PYHTY, HATOMICTh OTPUMYE BiJ POCJIMHU Opra-
HiYHI pe4yOBUHU, YTBOPEHi B mpolieci hOTOCUHTESY.

Man. 186. Cnmbio3s rpmbiB 3 KOPEHEBOK CUCTEMOID POCIIUH.
1. YacTuHa KopeHeBOi cuCTeMU POCNUHKU. 2. TPUBHI HUTKK
OMMyTYHOTb KOPEHi 30BHi ab0 NPOHMKaTh YyCepeanHy

Jlicm MOXyThb OyTHM XBOWHMMM, IIMPOKOJIMCTHMM Ta MiIa-
HuMu (Majs. 187). 3posymiso, 1110 OCHOBY X80UHUX Jici8 CKJia-
IaloTh IEeBHI IIpeCTaBHUKU XBOMHMX pocaumH. B Ykpaiui — 1e
IIepeBa’kHO COCHA 3BUUYalHa ab0 AJMHA €BpoIleiichbKa. XBOWHI —
31e0iJIbIITIOr0 BiuHO3€EJIeHI POCIMHMU, AKi Ha 3MMOBUI Iepion He
CKUAAIOTH JUCTSA (BUHATOK — MoapuHa). BiuHoseseHi pocauuu,
Ha BiAMiHY Big JIMCTONMAAHUWX, B3AINMCHIOIOTH (POTOCUHTE3 i
B3MMKY. XBOIHI Jiicu B YKpaiHi 3pocTaloTh HacaMIlepea Ha MiB-
HOUi HaIol Kpainu, 3okpema — Ha Iloicci.

) 2) )

Man. 187. Pi3Hi Tvnn nicie Ykpainn. 1. XBonHui nic. 2. lnpokonnctunn
ay6osun nic. 3. MiwaHnn cocHoBo-6epe3oBui fic
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‘—" 3a KapTamu LWKINbHOro atnacy 3'siCyn, Ae B YKpaiHi 3pocTaloTb XBOWHI
' nicwm.

Y wuporkosucmux nicax 3pocTaiOTh IIEPEBaAKHO JMCTOIIATHI
IepeBa i Kyi (HampukJiaan, nyb6, 6epesa, auma, 6yk). Ilo ckia-
Iy MiwaHux aicié BXOOATHL SAK JIMCTOIIAAHI, TaK 1 XBOMHI
POCJINHI.

LiikabBo. 3aranbha nnowa nicie B YkpaiHi ctaHoBuTb noHag 10 mnH ra,
a ue 6nu3bko 17,2 % TepuTopii HaLLOI KpaiHW.

Illo xapakTepHO M CTeIB i JYyKiB. ¥ CTENOBUX 1 JYUHUX
eKOoCHCTeMax IIepeBakaloTh OaraTopiuHi cBiT/I0NMI00HI TpaB’s-
HucTi pocauHu. CTemoBi eKocucTeMu HaIol KpaiHM 4YacTo IIO-
B’s3aHi 3 HANPOAIOUYININMY I'PYHTaMU — YopHOo3eMaMu. OCKiIbKU
YMOBU iCHYBaHHSI B CTEIIOBUX EKOCHCTeMaX MJOCUTh CYBOPi
(YOPOIOB:K POKY 3HAUHI KOJIMBAHHS TeMIIEPATypP Ta BOJIOTOCTi),
TOMY BUJOB€ Pi3HOMAHITTA 3HAYHO HUKYe, IMOPIBHAHO 3 JIiCO-
BUMU.

Tyt TpanadmoTbca 3Mii, ANIIpKU, 1"KaKu, KPOTU, KOOUTHI
TBapWHU, 3aWlli, pPisHi BuAM rpusyHiB (XO0Bpaxu, IOJIiBKU, Oa-
0aKm), XMKUX CCaBIiB (TXip cremoBuii, JiacKka, BOBK, JIMCHILI,
0OpCcyK), pidHi Buau nTaxiB (*KalfBOPOHKM, IePeIrijiKu, 00pUBi-
Tep 3BUYAMHUN, KAHIOK 3BUYANHNI, a TAaKOX TaKi pigkicHi
BUOU, SIK APOXBa, JKypaBeJsib cremnoBmit). CremoBi ekocucremMu
TAKOXX HAaCeJIII0Th KoMmMaxu (MeTequKwm, 0aOKu, AKMeJi, KO-
HUKH, JKYKHU), IIaBYKN TOIIO.

Axi ocobauBocTi mycrens. [lycmeai — eKOCUCTEMU 3 PIBHUH-
HOIO IIOBEPXHEI, POCIMHHICTh AKX IIPEeICTaBJIeHAa HebaraTbMa
cuenupivaumu Bugamu (maa. 188). Cepen pociavH y IMyCTeNIIX
TPAIJISAIOTBCSA KaKTycU, BepOJIloiKa KOJIloukKa, 0aob6abd Tormo. I1i
POCIUHM 3JaTHI HAKOOMWYYBaTH BOJIOTY y CBOEMY TijJi Ta eKo-
HOMHO 11 BUTpavaTu.

MemikaHIIi ITyCcTeJIb CTUKAIOTHCSA 31 BHAUHUMY KOJIMBAHHAMU
TeMIIepaTyp, HaBiTh YIPOIOBXK O00M, TPUBAJUMHU IepiogaMu

\
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Man. 188. MNMycTenbHi ekocuctemu. 1. MNyctena Hamib. 2. MewkaHeub
nycteni Hami6 — xyk-dopHoTinka. 3. OnewkiBcbKi nicku (YkpaiHa)



IIOCYX¥, O0MeXXeHUMHU KOPMOBHMU pecypcamMu. ToMy BOHU BU-
MYyIlleHi poOMTH 3HAUHi 3amacu BOJIOTM Ta MaiOTh HIPUCTOCY-
BaHHA ) il 30epesKeHHA Y CBOEMY Tijii a00 IIPOBOAATH IIOCYIII-
JIUBi mepiogy B HEAKTMBHOMY CTaHi.

IIpucrocyBanus m0 30epiraHHSA BOJIOTH Y CBOEMY TiJi MaloOTh
IMycTeJbHI CKOpHioHU, maByKu, Komaxu (main. 188, 2). Io ic-
HYBaHHS B IIYCTeJAX IIPUCTOCYBaJuCA U pPidHI BUAU ANIIPOK,
3Mili, BepOJJIOAN TOIIIO.

' | [isHanTecs, sKki npucTocyBaHHA AN 30epexeHHs BoAM Yy CBOEMY Tifi
MatoTb MYyCTEesbHi POCANHW, KOMaxu, CKOPMIOHN.

Likabo. MiwaHnin macue — OneLuKiBCbKi NiCKM — po3TalloBaHWi Ha MiB-
OHi YKpaiHn B niBob6epexHin 4YactuHi noHnssa Ouinpa (man. 188, 3). Moro
nrowa ctaHoButb 219,9 TnC. rektapis.

Ari HazemMHi ekocucreMu CTBOpPIOE aoauHa. IIpmriaamzamm
Ha3eMHUX €KOCHCTeM, IITYYHO CTBOPEHUX JIIOAUHOIO, € azpoue-
Ho3u (1oJis, Topoau TOIOo, Maj. 189), pisHiI Tunm mapkis.

Azpouyenos (Bix rpel. azpoc — 1oJie) — Ile YyIpyIlOBaHHS,
sIKe BKJIIOUa€e HebaraTo BUIIB POCJIMH, TBApPWH i MiKpoop-
raHi3MiB 1 CTBOpeHe JIIOAMHOIO MJIsI OTPHMAaHHSA CiJIbCbKOT'OCIIO-
JTapCbKOl MPOAYKILii.

Ilo ckyanmy arpolieHo3iB, Ha BIAMIiHY BiJl IPUPOJHUX €KOCHU-
cTeM, BXOAHUTh MEHIa KiJbKicTh BUAiB. BoHM MeHII CTifiKi g0

@ @) O
(@)

Man. 189. Mpuknagn arpoueHosie. 1. A6nyHeBun cag. 2. Pucose norne.

3. lMpicHoBOOHa KpeBeTKa, AKY BUPOLLYIOTb Ha pucoBmx nonsax. 4. NMweHnyHe

none (Lo To6i Haragye noegHaHHA KonbopiB Ha ¢oTo?). 5. lTopoa. 6. LWkig-

HUKM Ni3€MHUX YaCTUH POCIIMH: @ — BOBYOK, abo kanycTsHka; 6 — nnymHka
XyKa-xpyLia
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nIil mocyxu, HUBbKHX a00 BHCOKHX TeMIIepaTyp ToImo (mmomip-
KyiiTe yomy). OCKiJIbKM Oi/IbITYy YaCTUHY OPTaHIUHUX PEUYOBUH,
CTBOPEHMX POCIWMHAMU, JIIOAWHA BUJIyYae y BUTJIALL BPOXKaio,
K0JI0OOOir peuYoBUH B arpolleHo3ax MopymiyeTbeda. Tomy JgrogmuHa
MYCHUTH IIOCTiiHO HiKJyBaTUCh PO arpolieHo3M: 3iMCHIOBATU
MoJInB (AKIIO Y I'PYHTI HEe BUCTAYa€e BOJIOTH), BHOCUTH NOOpPUBa,
0opoTucsa 3 Oyp’AHaMHU, MIKiTHUKAMU POCJIMH.

T'opo0d — mpuKJag arpoleHo3y, CTBOPEHOTO JIOINHOIO IJI BU-
poirryBaHHsA oBouiB (maJs. 189, 5). 'opoau, AK ¥ iHNII arpore-
HO3H1, XapaKTepu3yIThCA He3HAUHUM BHIOBUM Pi3HOMAHITTAM
poCJUWH i TBapuWH, cepel SIKMX € O0araTo BHUIiB, 3JaTHUX IIKO-
IUTU KYJBTYPHUM POCJIMTHAM.

Ilapkxu (Bix naT. nappikyc — BiATOpPOMAKeHe Miclie) — Iie cIie-
miaJapbHO OOMe:KeHi TepuTopii 3 IPUPOAHOI POCIMHHICTIO abo
MITYYHO CTBOPEHi JIIOAWHOIO; IXHE TIOJIOBHE IIPU3HAUEHHS —
micoa gaa BigmoumHKy. Ha TepmTopii mapkiB JgogmHa Oyaye
IOPisKKU IOJA IPOTYJAAHOK, HITYYHI BOJOMMM, IIPUKpAIae ix
ckyabpnrypamu (maja. 190).

Liikabo. v cronuui Ykpaiinm — Kuesi — 3aranbHa nnowia napkis ctaHo-
BUTb 6nun3bko 83,4 rektapa, 10610 noHaa 19 % Teputopii micTa.

Hanuwitb ece abo BMKOHanUTe MantoHOK (CBITNKHY) «llapk moro Hace-
NEHOro MyHKTY».

@ @)

Man. 190. Mapkun Ykpaiun. 1. HauioHanbHuin napk «CodiiBka» (M. YMaHb,
Uepkacbka obnacTtb). 2. MNMapk Kuesa «Bonogmmmpcbka ripka»

e 3diticHimb sipmyaribHy ModopPoOX, 8UKOPUCMOBYKHU OHaliH-pecypcu,
00 00Hoz20 3 napkie. Nodinimbcs epaXkKeHHAMU.

_ Kopomko npo zoroBre

e Tun mHaseMHOI eKocHCTEeMHU 3aJIeKUTh Big Toro, AkKi
(opMu pocJIMH IIepeBasKaloTh: JAepPeBHIi (mepeBa, KyIIi) abo
TPaB’AHUCTI.



e Y JNYUYHMX i CTEIIOBUX E€KOCHCTEeMAaX IIepeBaKaloTh TpaB’s-
HUCTI pocauHU. BugoBe pisHOMaHITTS OpraHidMiB y TaKux
eKocucTeMax HUMMKUYe, HidK y JiCOBUX.

o IIpukyagaMu €KOCHUCTEM, SAKi IITYYHO CTBOPIOE JIOAWHA
a00 AKi 3as3HAIOTHL ii 3HAYHOIO BIJIMBY, € arpoIeHO3M Ta
TMapKu.

~~ Tepebipsemo cede

1. Ak 3a TUNOM POCAIMHHOCTI BIAPI3HAIOTBCA NICOBI, MYYHi Ta CTEMOBI
ekocuctemmn?

2. lLlo xapakTepHO Anst eKkocucTemMm nycTeni?

3. HasBu npuknaam Ha3eMHUX EKOCUCTEM, SKi LUTYYHO CTBOpUa ntoguHa.
Ym BOHU BiAPI3HAOTHCS Big NPUPOAHNX?

4. OuiHn cBO pOBOTY Ha ypoLi, NPOAOBX peyeHHs: MeHi 3po3ymirno, wo...;
Y MmeHe 8UHUKIO baxkaHHS...; 5Kbu ...

Migrotynte MiHiNpoekT «LWKiIgAHMKNM KynNnbTYpPHUX pPOCAMH HaLoi
MiCL|€BOCTi».

§48. AK XKMUBYTb TBAPUHU | POCAMHM
CEPEA AHAEMN

Tu Haszaexaum y BigNOBigi 3a TUX, KOro NpUpyYmB.
AHmyaH 0e CeHm-Ek3tonepi, ppaHyy3bKull nucCbMeHHUK

lMosicHu sucnie AHmyaHa de CeHm-EK3tonepi.

Homy nompibHo gidrnosidanbHO cmasumucs 00 8Cix meapuH?
LlJo coboto cmaHoensimb napku?

SKi opeaHi3aMu Marome Ha3gy 2esibMiHmu?

llJo make napa3umuam?

SAxi TBApUMHM MemIKarTh y MicTax. ¥ mpolieci cBoro icropuu-
HOTO PO3BUTKY JIOAWHA IIOCTYIIOBO BimmaJjsyacsa BiJ IpPHPOI-
HOT'O CepeIoBUIa, 3MiHIOIOUM HOT0 BiAIOBiAHO 40 cBOiX moTpeoO.
IIpukiagomM INTYyYHUX e€KOCHUCTeM, SAKi HauObijbIne BigpisHs-
IOThCA BiJ IPUPOAHMX, € EKOCHCTeMM BeJIUKHUX MicT (maj.
191, 1). Ane i Ha ixXHiINl TepuUTOpil MOKHA 3yCTPITU IIEBHUX
MIPeACTaBHUKIB AWKOI IIPHUPOAM, AKi IMOTPAILJIAOTH TyAW, Ha-
IIPUKJIAL, V IOITyKax 1:ki (mucuili, KyHuIi, KkabaHu, JIOCi TOIIO;
maJsa. 191, 2).

IleBHy HebOe3meKy IJ1A MEIIKAHI[IB MiCTa MOMKYTb CTAHOBUTHU
gnuuaBiyi cobaxu. Bomu uacTo 30mparmThca y 3rpai, 1mo Mo-
JKYTbh cTaBaTu arpecuBHuMu (maja. 191, 3).
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Man. 191. 1. Ctonuus Anowii — Tokio. 2. Jlocb Ha Bynuui Kuesa.
3. ArpecuBHa 3rpas 6poagsaumx cobak

Sk noBoauTUCA B pa3si 3ycTpiyi B MicCTi
3 NnpeACcTaBHUKaAMU AUKUX TBapuH

1. He nakanTtecb cami 1 He HamaranTecb HangKkaT TBapuHy, sika B TaKOMy
CTaHi MO)e 3aBaaTu NMeBHOI LLKOAWN.

2. 3atenedoHynTte y cnyx0y nopstyHky TBapuH 4mn [JCHC 3a Homepom 101
abo nonpocitTe 3pobuTn Le aopocnux; He 3abyabTe NOBIAOMUTK, A€ cCame BU
3ycTpinuM auky TBapuHy. ocnocTtepirante 3 6e3ne4HOro Micus, Kyau BOHa
nonpsimysana.

e [lpuzadal cninbHi ma 8IOMIHHI pucu NpUPOOHUX i LWMYYHUX eKOCUCMeM.

Haii6inbime HaraaymoTh OPUPOAHI €KOCHUCTEeMW MHapKM, AKi
JIOAWHA CTBOPIOE Ha TepuTopii mict. TyT MolkHaA 3ycTpiTH pis-
HUX TPeICTaBHUKIB TBAPMHHOTO M POCIMHHOTO CBiTy, rpubis.
Hanpukaan, ripkokamiTaH 3BUYaHUM CTaB CHMBOJIOM MicTa
Kuena (man. 192, 1). Okpaca nmapkiB i CKBepiB — sAJIMHA cuU3a
(max. 192, 2), ii e HasMBaIOTH AJMHOIO KaHAACbKOI0, OCKiJIbKH
OarpKiBmimHOIO ITieli pocaumHM € Kamama Ta Agscka (CIITA).
Yacro TpanaAmwThcA y mapkax nraxu. l'oayba cmsoro (madi.
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Man. 192. MewkaHui napkiB. 1. lNpkokalwTaH 3BU4anHUN. 2. AnuHa cusa.
3. Tony6 cuaui. 4. BopoHa cipa. 5. CuHuua Benuka



192, 3) mrogmHa ogoMalHUJIa i BuBeja 6arato #oro mopiza. Bo-
poHa cipa (maJj. 192, 4), xoua i He Mae sicKpaBOTO 3a0apBJIeHHS
¥ He3JaTHA A0 YapiBHOIO CIiBYy, BpasKa€ CBOIMU PO3yMOBUMU
gnioHocTAMu. CiiB nmTaxa 3 SsCKpaBUM OIIEPEHHAM — CHUHMUIIL Be-
aukol (mas. 192, 5) — BBa)KawOTh MepPeIBiCHUKOM BECHU.

Ll,iKa6o. Uun 3Haew Tn, WO XBOWHI POCIIMHWY, AK i AesKi iHWi (Hanpuknag,
unbynsa abo YacHUK), MOXYTb BUOINATA Y NOBITPA O0COBNMBI NETKi CNOnyKu,
sKi BOMBaOTb abo NPUrHivYyl0Tb PO3BUTOK BaKTepil, 3He3apaxkytoun nosiTpa?
3 HMX BUTOTOBNAOTH i NiKApCbKi NpenapaTu, Hanpuknag, Ans nikyBaHHSA paH.

IIlo 6inpmre mapkiB icHye Ha TepuTopii Micra i mio GinbIme
BOHHU 3a CBOIMU XapaKTEPUCTUKAMM HaraJaylThb HPUPOIHI eKOo-
CHUCTEeMH, TO KOMMPOPTHIIMMMU CTAIOTh YMOBU MEINKAHHS JIO-
THU.

AKi BUau TBapMH HAa3MBAIOTh CHHAHTPONMHUMHU. HacTuHaA BU-
IiB OpPraHi3MiB 3 IPUPOJHUX OCEPENKIB IepecesuJucsa OO0 oce-
JIeHb JIOAWHN, OCKiJIbKM 3HAWILIN TaM IJd cebe CIpUATINBi
ymoBu. Taki BuUAM HasBaJIU CUHAHMPONHUMU (Big Tpem. CuH —
pasoMm Ta anmponoc — aoaunHa) (Maa. 193).

IIpuknagaMy CMHAHTPONHUX BUAIB € IeBHI BUAU TI'PU3YHIB,
TapraHiB, KJIOII IIOCTiJIbHUIM, CePHOKPUJIbIII, KPONHBa KaJaKa,
JIONMyX BeJUKUM. ¥ Mpolleci CHiJIbHOTO iCHYBaHHA 3 JIOAWHOIO
Taki BUAM TOCTYIIOBO IIPUCTOCYBAJIMCh OO HOBUX YMOB Ha-
CTLIBKHU, II0 11034 OCEeJeHHAMH JIOAUHU iICHYBaTU 3a3BUUall yrKe
He MOXKYTh. HacTMHA TaKUX BUJIB 3aBAAIOTH 3J0POB’I0 JIIOAUHU
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Man. 193. CunanTponHi Bugu. 1. Jlonyx Benukuni. 2. Cepnokpuneub
yopHui. 3. Mautok cipuin. 4. TapraH amepukaHcbkuid. 5. Knon nocTinbHUA.
6. Myxa kiMmHaTHa




0

Ta 11 rocmomapcTBy meBHOI mikoau. Ile smymiye goauHy IMy-
KaTu 3ax011 00poTHLOM 3 HUMM.

Migrotynte nogigomMneHHsa «CUHAHTPOMHI BUAM TBapWH, SKi LLIKOAATb
340pOB’t0 NIOANHKU Ta i rocnogapcTBy».

AKITO oaH1 i3 CMHAHTPOIIHUX BHUAIB TBapHUH BUKOPHCTOBY-
IOTH OCEJIIO JIIOAUHU JIUIIE IJIS BJIACHOTO OCeJeHHs (AK-0T cepIio-
KpuibIli; majs. 193, 2), To iHIIi — IIe KUBJIATHCA 3a i1 paxXyHOK.
BoHU MOMKYTH CIIOMKUMBATH PEIITKU 1)Ki, 3amacu XapyoBUX IIPO-
nIyKTiB Tomio. Tak, sajaumikaMm iKi JKUBJAATbCA TapraHu (MaJi.
193, 4), myxa xatua (Mayg. 193, 6), xapuoBUMU IPOAYKTAMU —
rpusyHu (MHUIIa XaTHS, IDAIOK cipuit; maa. 193, 3), a kiom
noctinbHuM (Mas. 193, 5) — Kpos’to jgiogunu. Ili Kiomu BexyTh
HIiUHUH cIoci0 JKUTTs, XOBAOUNCH YAEeHDb y IMiJIMHAX CTiH, Hix
mimajepaMu, y MeOJIsIX Ta iHIINX CXOBaHKAaXxX, a Ha JIIOAUHY Ha-
nagaloTh 3a3BUUYall YHOUI. YKYCU KJIOMNIiB HMOPYIIYIOTH COH JIO-
OIUHN, 3HIKYIOTHL IIpalle3faTHICTh, 3JaTHI COPUUYMHUTH BICH-
NmaHHA Ha INKipi, ajepriuHi peakxiii.

lMoMmipkyi, YoMy Kfioma MOCTIMbHOMO He MOXHa BBa)aTu TUMOBUM
napasmTom.

LiikaBo. CepnokpuneLb YOpHUIA — NepeniTHUA NTax (3MMye Ha MNiBHOMiI
AdpuKK), y MiCTax Ha 30BHILLUHIN YaCTUHI CTiH BUCOKUX ByaAMHKIB, Bexax byaye
yawonoAibHi rHisga 3 pisHoro matepiany (Mip’iH i Nyxy, Cyxux Tpas), KW
CKITele CEeKpPeTOM CBOIX CMUHHMX 3ano3. CepnokpunbLi MaloTb OyXe KOPOTKi
Horn. Lle gae im amory weungko nitatn (4o 200 km/rog), ane BOHW He 34aTHi
XOAUTWU MO PIiBHIN NOBEPXHi 1 3niTaTh 3 Hel.

' KopucTytounce mantoHkom 194, nigrotynte KopoTKy iHGopmauiio ans
CTiHraseTn Npo ogoMalUHEeHi BUAWN TBAPUWH i KYNbTYPHI BUOWU POCIIVH,
YyKaxiTb TXHIX AMKMUX Npeakis.

Likabo. Ocobnusy rpyny TBapwH i pOCNNH CTaHOBAATb BUAW, O4OMaLL-
HeHi noaunHoto abo dkux BOHa novana ceBigomMo BupolyBaTtu. Hanpuknag,
noHag 16 Tuc. pokie TOMy noauHa ogomaluHuna npeaka cobaku CBiiCbKOro,
SIKUM BBaXkatoTb BoBKa. HuHi Bigomo noHapg 350 pisHOMaHITHMX nopig cobaku
CBIMCbKOr0, siki MOAINsATbL Ha cny>x60Bi, MUCMBCLKI Ta gekopaTtuBHi. [Mpu-
6nn3Ho noHag 9500 pokiB TOMYy ogOMaLUHEHO Npeaka CBINCLKOI KilLKM — KOTa
nicosoro (man. 194, 2).

Tak camo niognHa BBena B KynbTypy 6araTo BUAIB AMKUX POCUH. TposiHau
YapyloTb Hac CBOEK Kpacol. IXHIM AUKMM NpeakoM BBaKaloTb MEBHI BUAM
wunwuHn. JltoguHa susena noHag 10 Tucay copTis TPOSHA (3a AesKMMU fa-
HUMK — NoHad 14 Tucad). LlikaBuin copT TposiHA, SIKUA Ha3Bann « XamesrieoHy,
BuBeaeHo B AnoHii. CBol0 Ha3By BiH AicTaB Yepes Te, WO NOro KBITKN MOXYTb
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Man. 194. Csiicbki TBapuHW, TXHi Npegkn Ta BMAW POCAWUH, SKIi LUTYYHO

BupoLlye nogunHa. 1. Tubetcekunm mactud. 2. Kit nicoeun. 3. baHkiBCbKi Kypu.

4. MepoHocHa b6axona — oAuH 3 HebaraTbox BUAIB KOMaxX, O4OMAaLLHEHUX
noguHoto. 5. TposHAu

3MiHIOBaTN CBOE 3abapBrieHHs: BAEHb BOHM MatloTb YepBOHE 3abapBreHHs, a
HagBedvip — bine.

_ Kopomko npo zonoBHe

e € meBHi BuUAW TBapWH, POCJIMH Ta iHIINX OPraHi3MiB, AKi
CTaJ¥M MOCTIMHMMU CYIIyTHUKaMU JiloguHW. Taki Buam Ha-
3UBAIOTh CUHAHTPOIHUMU.

e OnHi i3 CMHAHTPOITHUX BUAIB MPUHOCATH KOPUCTDH JIFOMWHI,
iHmIi — HaBIaKM, 3JaTHiI 3aBHaBaTU IIIKOMU.

e JlfomnHa omoMamIHmJja OaraTo BUIIB TBapuMH i BBeJia B
KYJbTYpPY HeBHI AUKI BUAM POCJIUH.

~~ TMepeBipsemo cede

1. Wo xapakTepHO Ans cepefoBuLLa MELKaHHA Cy4acHOi NiognHn?

2. Wo mae pobuTtn ntoguHa, wob 3pobutn cepenosuLLe CBOro XntTsa 6inbLu
KOMMOPTHUM?

3. Aki BMAn opraHiaMie Ha3nBaTb CUHAHTPONMHUMN?

4. 3 KO METOL0 N0ANHA CTBOPIOE HOBI COPTU POCIUH | NOPOAN TBApUH?

5. OuiHn cBoto po60OTY Ha ypoui, NpoAoBX peyeHHs: Cb0200Hi 51 OisHaacs/
-nacs...; 5 eioOkpue/-na ons cebe...; Tenep 5 6ydy...




TEMA 4. BIONOrIYHI PUTMU OPTAHI3MIB
§4.9. dKI € BIOAOTIYHI PUTMU OPrAHI3MIB

Mpupoga — BIYHO MiHNMBa xMapa;

HIKOMM He 3anuLal4Yncb OOHIEID | TIEH XK,

BOHa 3aBXAW 3anuwaetbca cama coboto.

Bonodumup BepHadcskul, sudamHull ykpaiHcbkul y4eHud,
nepwutli npe3udeHm YkpaiHcskoi Akademil Hayk

Ak mu posymiew crnoga Bonodumupa BepHadcbko20?
Lo make ekonoeidyHi ghakmopu?

Skoto Mmoxe 6ymu ripupoda eKonoaidHux ghakmopie?
LlJ]o make ¢ghomonepiodusm?

Lljo 3ymosntoe npunnusu i sionnusu?

IITo Take 6iosoriuni mpucrocyBaJabHi puTMu. Ty BiKe 3HAEI,
110 Ha OPraHi3Mu BIJIMBAE€ OJHOUYACHO IIJIMM KOMIIJIEKC €KOJIO-
rivHuX (aKTOPiB AK KUBOI, TaK 1 HEXKMBOI Ipupoau. IHTeHCUB-
HicThb Aii GiJbIIOCTI 3 HUX IIE€PiOAMYHO 3MiHIOETHCS, 1 BCi opra-
Hi3MU 3MYyIlIeHI IPUCTOCOBYBAaTUCHh A0 TaKuxX 3MiH. [id ogHUX
€KOJIOTiuYHNX (PAKTOPiB 3MiHIOETHCSA BIPOJOBIK HOOM, iHIIMHX —
YIIPOAOBXK PiI3HUX CE30HIB pPoKy. ToMy B yciX MeIIKaHIIiB Ha-
1ol IJIaHeTHM BUHUKAIOTHL Pi3HI THMOM IPHUCTOCYBaJbHUX 0ioJjo-
riyHUX PUTMIB.

IIpucmocyseanvhni 6ionoziuni pummu — Iie TepiogMUHi
3MiHM 1HTEHCHBHOCTI ITPOIIECIB JKUTTENIAJIBHOCTL OpraHis-
MiB abo ixHBOI moBemiHKu (y TBapUH).

IIpucrocyBanbHi 6iosioriuHi puTMHM mOB’sI3aHi i3 mepiommy-
HOI0O 3MiHOIO 1IHTEHCHUBHOCTI Ail PIBHOMAHITHUX EKOJIOTIYHUX
YUHHUKIB: OCBITJIEHOCTi, TeMIepaTypu, BOJIOTH, NPUIJIUBIB i
BigmauBiB TomIo. S3aeb6inpmIoro mpucTOoCcyBaJbHI OGiosoriuni
PUTMHU II0B’A3aHi 3 pyXoM miaHeT (3eMJis1 00epTaeThbCss HaBKOJIO
Connsa, a Micans — HaBKoJ0 3eMuri). Ajle BOHH MOMKYTH OyTHU
OB’ sI3aHI TaKOXK i3 ABUINEM 0i0.102i4H020 200unHukKa. 1le 3mar-
HIiCTH OpPraHismiB pearyBaTu Ha ILJIUH Yacy.

SBuime «06i0JOTiYHOTO TOAMHHUKA» TOOI JOBOAMJIOCS Bimuy-
BaTu Ha co0i. Ils1 Toro 11100 MPOKMAATHUCH BUACHO B OAWH i TOM
caMu# vac, T 3a3BUYail BUKOPHCTOBYEN OyaAUIbLHUK. AJie 3ro-
JOM MOJKEIIl IPOKUIATHCh i 6e3 Oro JOIIOMOTIH.

Illo Taxe mo6omi purvMu. OOHUM 3 HAWUBAKJIUBIIIUX €KOJO-
riyHUX YMHHUKIB, AKi BIJIMBAIOTh HA aKTUBHICTh OPraHiaMiB, €



IOBXKWHA CBiTJIOBOrO mepiony mobu — ¢pomonepiod. Bin 3ymoB-
JII0OE TepiogMYHICTHL IIPOIleciB (POTOCUHTE3Y, BUIIAPOBYBaHHSA
BOIM POCJIMHAMU, PO3KPUTTA Ta 3aKPUTTA KBiTOK TOIIO.

Bin ocBiTiieHocTi 3a/1€KUTH 1OO0OBAa aKTUBHICTh TBAPUH, AKUX
HOJLIAIOTh Ha «HIUHUX» 1 «JeHHUX».

YHaciizmok obepTaHHA 3eMJi HaBKOJIO CBOEI OCi OCBIiTJIEHICTH
3MiHIOETBCSA ABiUi Ha mobOy. € TBapuHU, AKi aKTUBHI B CyTiHKax
i BHOUi, OifbBIIiCTh TBAPMH — aKTHUBHI Yy CBIiTJIy YacTHHY 00U
(man. 195, 1, 2). ¥V mpeacTaBHUKIB «JI€eHHOI» T'PYyIIX 3a3BuYai
no0pe PO3BMHEHUH KOJBOPOBUM 3ip, BOHM YaCcTO MalOTh ACKpaBe
3abapBiaeHHA (meHHI Merenukwm). HaTomicTs y mpeacTaBHUKIB
«HiYHOI» I'PyNIH KOJbOPOBUHU 3ip po3BuHeHUM morano (maj. 195,
2). ¥V TBapuH, fAKi MeNIKalOTh 3a BiICYTHOCTI cBiT/a (Hampu-
KJIaZ, Yy IIeuepax), opraid 30py PO3BUHEHi cj1abo abo MOKYTH
ysaraJji Brpauatuch (maua. 195, 3).
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Man. 195. TBapuHu i cBiTno. 1. JeHHUN MeTenuk MaxaoH.
2. CoBa ByxaTa — Hi4HUN xmxak. 3. [NpoTen eBPONENCHLKUIN MELLKaE
B NevyepHux Bogonmax bankaH, TOMy BiH He Mae oyen

3miHa mHS i HOUL BILIMBa€e Ha mepebir pisHuX (GpyHKIIi# opra-
Hi3My TBapuH i JIOAWHU, 30KpeMa Ha 1HTEHCHUBHICTL IPOIleciB
00MiHYy peuoOBHUH.

Uikabo. vy NOOVHN 3apeecTpoBaHa 3anexHiCTb Big 4acy [obu manxe
300 »xkntTeBMX (PyHKUIN. MMoTpannsoum B iHWNK YacoBUK NOSAC, NMoauHa ue
pobpe BigyyBae. Hanpuknag, Konu y MicLeBUX MELLKaHLIB HacTae nepiog
CHY, nogu, 9Ki npuixanu 3 iHWOoro 4acoBoro noscy, NeBHUN nepiog He MOXYTb
3acHyTu. Ha nepebynoBy 0o60oBux puTMiB 3a3Bu4dai noTpibeH neBHUn yac.

Axri 6iopurMu opranizmiB 3ymoBJa0€ Micanb. 3 IeBHUMU
asamu Micsamnsa moB’si3aHe PO3MHOMKEHHS OeAKUX BUIIB TBa-
PUH, HAIIPUKJIAM, IIPEJCTaBHUKA 0araTOINeTHMHKOBUX UYEPBIiB —
TUXO00KEaHChKOTO IIAJIOJI0, SAIIOHCHhKUX MOPCHKUX JiIiii.

Ha ymoBu icHyBaHHsS MeIIIKaHIIIB BOJOWM BILJIUBA€E i Iiepe-
CYBaHHS BOJHHUX Mac, 3yMOBJIEHE ITOJIOMKEeHHAM 3eMJi BiITHOCHO
Connga i Micana BigHocHo 3emui. Pyx Micansa maBKoJgo SeMuri




Man. 196. MNpunnuMBHO-BIANMBHA 30Ha Nig Yac
Bignnuey (1): NOMiTHI pakonoAibHi — MOpCbKi
xonyai (2), aki nig yac BiANNMMBY 3aKpuBatTb CBOI
OyaMHOYKK, a Mig Yac NpuMnanBy — BiOKPMBAIOTD iX
i MOHOBIIOIOTb XXUBMNEHHS

@ CIIDUYUNHIOE NPUNIAUEHO-6I0NAUEHI pum-

mu. OcobJaMBO UYITKO BOHU BHUPaXKEHiI B

MEINIKAaHIIIB IIPUILJINBHO-BiANJINBHOI 30HU.

Ilig gyac BigmaImBiB BOHU 3aKPHUBAIOTHL CBOI

yepenamiky (MOJIIOCKHU), OyamHOUYKH (pa-

KomomiOHi — MopchKi komyai) (maax. 196),

@ XOBaIOThCS y MHicOK (IIeBHiI BHUAU PaKOIIO-

nioHMX, pmb) abo MirpymoTh y BigKpure

mope (Menysu, pubu) Toimo. HaTomicTs Ha OiIsTHKAaX, AKi 3BiJb-

HUJUCS Big Boau, 3’ABJIAIOTHCS MEIIKAHI[lI Ha3eMHO-IIOBiTps-

HOro cepenoBuIia (KOMaxXW, IITaXW TOINO), IO 3HAXOAATH TYT

JIOCTaTHIO KiJbKiCcTh 13Ki (CKyII4YeHHA BOJOPOCTEl, PEIITKHU TBAa-

puH Ta iH.). Ilix yac npunanBiB aKTUBHICTh MENIKAHI[IB BOAONM
IIOHOBJIIOETHCA.

3 mepiogaMm HPUILIMBIB i BiAmamBiB moB’sA3aHi i1 mepiogu
PO3MHOKEHHSA MEeBHUX BUIIB TBapWH.

Axa posb Ce30HHUX PUTMIB y SKUTTiI OopraHi3miB Ta iXHiX
yrpynoBanb. OgHe 3 HAWOLJIBIN 3arajbHUX ABUIN Y IPUPOAL —
1me ce3oHHa nepioduyHicms. Ce30HHI puTMHU HOB’A3aHi 3 00ep-
TamHAM 3eMJi HaBKoJio CoHIs. I3 meBHUMU ce30HAMU IIOB’ sI3aHi
mepiogu PO3MHOKEHHSA OpPraHisMmiB (mepeBa)kKHO HaBeCHi), iX-
HBOT'O PO3BUTKY, CTaHY 3MMOBOTO CIIOKOIO, IIepiogu JUHAHHSI,
mirparii. ¥ JumcToOmagHUX POCJIWH y TeBHI ce30HU (3a3BUUail
BOCEHH) CIIOCTEPiraroTh SBUIIE JHUCTOMAAy — IMOPiUyHOI 3MiHUI
auctda (mana. 197).

@ @) ©

Man. 197. Ce30HHi gBuLLa B XUTTi TBapuH i pocnuH. 1. barato TBapuH y3amMKy

BNagawTb y CNMSAYKY (3MMOBa crifidyka ikaka). 2. TBapuUHM MOXYTb YHUKATU

nepiofis HeCcnpUATNMBUX YMOB 3a AonoMoroo mirpauin. 3. OciHHIn nucTtonag,
Jae 3Mory pocnuHam nepexumsaTtn 3MMOBUIA Nepiog
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e [Ipuzadad, siki 3miHu 8i0bysarombcs 8 useill npupodi HagecHi. A 60cCeHU?

Peaxiiia opranismiB Ha 3MiHY JOBXKHMHU (poTorepiony mic-
Taja Has3By ¢gpomonepiodus3m.

lMo3maranTtecs, 9ka rpyna Hasee Ginblue NpUCTOCYyBaHb Pi3HUX TBApPUH
(ccaBuiB, nTaxiB, 3eMHOBOAHMNX, KOMaxX) 40 CE30HHUX 3MiH Y NpUpoai.

TpuBaicTh CBiTJIOBOTO mepiony mobu € HaWOiabIT cTabiIb-
HUM 3-IIOMiK 1HIINX eKoJoriuHmx (akTopiB. BoHa 3aB:Kau 1mo-
CTiliHa B IEBHOMY MiCIIi B IIeBHUH JeHb POKY, TOAi SIK iHTEHCHUB-
HicTh nil iHIMWX UYWMHHUKIB (TeMmepaTypu, BOJIOTOCTi TOIII0)
MO:Ke KOJIMBATHCh Yy 3HAUHUX MeKax I0oJ000BO.

IoB:K1HA CBITJOBOTrO OHA BIIJIMBA€E He JIHIIIe Ha MOPOIleCH
SKUTTENIAIBHOCTI OKPEMUX OCOOMH, ajie iI Ha (DYHKIIIOHYBaHHS
€KOCHUCTEM Yy II1JIOMY, BU3HAUalOUU 3aKOHOMipHI Ce30HHI 3aMiHu
OMHUX BUMAIB iHIMUMU (HAIIPUKJIAA, TIOJbIIAHU B CTENaxX i mycre-
JAX OBITYTH 1 Jal0Th HAaCiHHA HaBeCHi, moTiM ixXHi HazeMHi uac-
THUHYN BiAMUpPaOTh, a IMUOYJINHU 3aJUINAIOTLCSA B I'PYHTI B He-
AaKTUBHOMY CTaHi JO HACTYIIHOI BECHM).

OmHi BUAM HepeiTHUX NTaxiB YIITKY BXOAATH OO CKJALY
€KOCHCTEeM IIOMipHOTO KJIIiMaTy (AK-0T CEPHOKPUJIbIT), YBUMKY —
TPONIUHUX i CyOTpPOmiUHUX, A€ Ha TOU Yac COPUATIUBI YMOBU
SKUTTS.

LiikaBo. JocnigxeHHa poTonepiognyHUX peakLin opraHiaMiB Mae Takox
Ba)NIMBE MNpaKTUYHEe 3Ha4YeHHS. 3MiHIOKYN TpMBanicTe CBITNOBOro nepiogy B
YyMOBaX LUTYYHOrO YTPMMaHHS CBINCbKMX TBAPWH i BUPOLYBAHHA KYNbTYPHUX
POCIIMH, MOXHa nigBuULLyBaTU NPOAYKTUBHICTb POCAWH, CTUMYNOBATU pPoO3-
MHOXEHHS N PiCT TBApPUH TOLLIO.

PisHi Buau opranidamMiB MOKYTh PIBHUMH IJIAXaMU IPUCTO-
COBYBaTHUCh [0 CE30HHUX 3MiH y noBKiuri. IIpm 1mpomy BOHU
3IaTHI peryJiloBaTu BJACHI IPOIleCH KUTTENIAIBHOCTI 3aJ€KHO
Big 3miH ymMoB moBKijisa. Hanpukian, TemmepaTtypa Tijia mrTa-
XiB i ccaBI[iB 3aJHIIAE€ThCA MOCTiMHOIO HABIiTH 3a CUJIIBHUX MO-
posiB abo B CIIEKOTHY MOTOAY, ajle BOHM BUTPAYalOTh Ha Ie 3Ha-
YHi 3amacu eHeprii.

_ Kopomko npo zon0BHe

e IlpucrocyBasbHi 6i0JIOTiUHI PUTMU € MPUKJIAIOM 37aTHOCTL
OpraHisMiB Ta IXHiX yrpynoBaHb IIPHCTOCOBYBATHUCH IO IIe-
pPlOAMYHUX 3MiH 1HTEHCHUBHOCTI Jii PIBHUX €KOJIOTIUHUX
dakxTopis.




e ObOepraHHA 3eMJIi HaBKOJIO BJIACHOI OCi 3yMOBJIIOE J00OBi
putMmu, MicdAms HaBKOJIO 3eMJII — IIPUILJINBHO-BiANJINBHI,
a obepranHAa 3emJi HaBK0oJ0 COHIIA — CE30HHI.

e 3aszmajierigp MiATOTYBATHCH IO CE30HHUX 3MiH OpraHizmMaM
llae 3MOry fABUIEe (oTomepiogmaMy — peakIlil Ha 3MiHY
TPUBAJIOCTi CBIiTJIOI YacTHMHU OOOH.

~~ TMepeBipgemo cede

1. Wo Ttake OGionoriyHi npuctocyBanbHi puTMn? Aki TMNKM GionoriyHmx
NpUCTOCYBasNbHUX PUTMIB TN 3HaELW?

2. Ay ponb Bigirpae auLLe «BionoriYHOro rogMHHMKa» ong saabesnevyeHHs
HOpMarbHOro OYHKLiOHYBaHHS HALLOro opraHiamy?

3. Yum 3ymoBneHi goboBi Ta NpMnNIMBHO-BIANNBHI PUTMUN?

4. Fxk 3paTHiCTb opraHiamiB crnpyimaTtyM 3MiHM TPMBAaNoCTi CBITNOBOI
YacTMHM [obu gonomarae opraHiamam rotyBaTUCb OO CE30HHUX 3MiH Y
HaBKOMWLUHBbOMY CEpPeaOBULLI?

5. OuiHn cBo poBOTY Ha ypoui, NPoAoBX peyveHHs: [licia 3asepweHHs
ypoky 5. HisHaecsi/-nack...; 3posymie/-na...; Halbinbwi mpyoHowi S 8i0-
yye/-na...; 51 He emie/-na, a menep ymilo. ..

1. Ak TBapmHM BaLLOi MiCLEBOCTI rOTYHOTbLCA A0 Nepiogy HU3bKUX TeM-
nepartyp i nepexuBarTb 3uMy? 2. AK pOCIUHU TOTYIOTbCA OO0 3UMMK?
3. MigroTynTe oAMH 3 MIHINPOEKTIB (3@ BUBOPOM): «HAK XMBYTb OpraHiamMun Ha
Oepesi MopiB YM OKeaHIB MiX NpUNInMBaMmny; «AK NTaxu 34iNCHIOTbL TpuBani
nepenbotn 6e3 gonomorn GPS»; «TaEMHULi XXUTTA OEHHUX | HIYHUX TBApPUHY;
«[MpncTocyBaHHA opraHiamiB 4O 3MiH Nip POKYy».

§ 50. MPAKTUYHA POBOTA. KBITKOBUM MOAUHHUK.
HA MTOABIP'I

Yitki mo6oBi OiopuTMu mOpuTaMaHHI 6araTboM pOCJIHUHAM.
Koxua KBiTOuKa Mae cBiii yac, KOJH ii IEeJIOCTKHU IIOAHSA Bij-
KpPHUBaIOThCA 1 B3aKpuBaloOThbCA. BpaxoBylouu 1ie, HIIBEACHBKUIM
npupogoxocaigauk i gikap Kapa Jlimae#t (man. 198) cTtBopus
KBiTKOBUM rogmHHUK. BiH MaB ¢opmy KoJja, IIOAiJIeHOrO Ha

ceKTopu. ¥ KOKHOMY CEeKTOpPi yUueHUuil BU-
cauB POCJIIMHU, KBITKM AKUX PO3KPUBa-
JucA B meBHUH yac mobu. IBiTinua mepe-
XOJMJIO BiJl CEKTOpa A0 CeKTOopa Tak caMmo,
AK OJHAa roAnHa 3MiHIOBaJia 1HIIY.

Man. 198. Kapn Nivnen (1707-1778):

OAWH 3 HanBUAATHILWNX YYEHUX CBOrO 4acy.
Onuncas TucAYi BUAIB POCANH i TBapuH, CTBOPUB
€0VHY CTPYHKY CUCTEMY OpraHismis



CTBOPIOEMO KBiTKOBUU I'OJMHHUK HA HIK1JIbHOMY ITOABIip’i.

Bam 3HamoOMTHCA: KijIbKa BUAIB POCJNH, KBiTKU SKHX Bif-
KPHUBAIOThCS 1 3aKPUBAIOTLCA B IIeBHUU Yac mo0Oum, JoOpe OCBiT-
JleHa miJgHKAa 1joineo 1,5 KB. M, Ha AKYy He maJaTUMe TiHb Bix
BHCOKHUX JepeB abo OynmiBesib, rOpIiuKM, I'PyHT, dapdba, mepe-

B’aAHMNIT ab0 MeraseBuil cTpmkeHb 90 cM 3aBIOBIKKU, I'paBiii.

Ilopsanox BUKOHAHHS POOOTH:

1. OGepiTs mpeAcTaBHUKIB POCINH, AKi CTAHYTh CKJIAJOBUMU

roguHHEUKA (Tads. 5, maa. 199).

o——

Tabauus 5
HasBa pocnuHm Yac p:::(T[:)VII(BaHHﬂ Yac 3;;;:2:%“
LWnnwwuHa kopnyHa 4-5 19-20
KOBTUI OCOT ropoaHin 5 11-12
Kynb6aba nikapcbka 5-6 14
>KoBTuin 0COT NonboBUN 6—7 10
Linkopin gukuin (netposi 6atorn) 6—7 15-16
JIbOH nociBHui 6—7 17
KapTtonnsa 6—7 15
JlatatTa 6ine — BogHa pocrnvHa 7-8 17
®ianka TpukonipHa (bpatku) 7-8 18
Harigku nikapcbki 9-10 15-16
KBaceHuus 3Bn4anHa 9-10 18
Migdin 3BnYyanHMn 9-10 18
(maTtun-n-madvyxa)
TioTIOH naxy4ui 20
Hiyna dpianka 21

@

@) O

@

Man. 199. 1. Kynb6aba nikapcbeka. 2. HiuHa dianka. 3. ®ianka TpukonipHa
(6paTkn). 4. Harigku nikapcbki
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2. IlocmocrepiraiiTe 3a oOpaHMMHU OJA BHCAAKYBaHHS POC-
JUHaMU, CKJAITh BJaCHY TaOJUINI0 IXHIX 0i0pUTMiB.

3. Ha BesmmmKkux ropmiukax papbamMu HaMaJonTe nuppu 3, 6,
9, 12. OcKinbKY B HiYHNI Yac KBIiTKOBUI IOWHHUK He IPAIlIO-
BaTUMe, TO JIOTiUHO MOoYaTH HyMepallilo MaJeHbKIX T'OPIIUKiB 3
5-1 paHKY i 3aBepmuTu ii 7—8-010 Beuopa.

4. BesuKi ropiiuKy 3alOBHITH 3BOJIOXKEHUM I'DYHTOM i BU-
CamiTh Yy HUX POCJIMHH BiAIIOBiZHO MO iXHiX JOOOBUX PUTMIiB.

5. IlixrorytiTe matimanumk mig «mudepbdbaat». ¥ #oro meHTp
MOKHa IIOCTaBUTHU T'OPINUK, 3allOBHEHUH rpaBieM. 3aCTPOMITH
Y HBOT'O BiCh, TiHBb BiJf AKOI BUKOHYBaTHME POJIb CTPiJIKM; (MaJ.
200). YcTaHOBITh TOPHIMKHU 110 KOJY «Iu(epbsaTa» B Te MicIe,
KyIu TiHBb BiJ CTPiJIKM BKasyBaTMMe Ha MOYATOK KOMKHOI IoO-
OUHN.

Man. 200. Mpuknag opopMneHHs
KBITKOBOrO roAMHHUKA

3a KBiTaMmu moTpidHO morysagaTu, He 3a0yBaTH IIPO TOJIHUB.
He BapTo 3abyBaTu, 1[0 0iOpUTMH POCJNH OSHHX i THX CaMHUX
BU/IB 3ajie)KaTh BiJl MOTOAHUX YMOB, a TaKOK BiJ piBHA IIpU-
POIHOI OCBiTJIEHOCTI.



Y3AFAABHEHHSA AO PO3AIAY 4

1. Bubepwu npuknag ¢akTopis XMBOI NpUpoan.

A BMICT K1cHio B aTmocdepi B Temnepatypa rpyHTty
B B3aemopaia xumkak—3noouy I iHTEHCUBHICTb OCBITNEHHS

2. YKaxu CKragoBi eKOCUCTEMM.

A TinbKn yrpynoBaHHSA POCINH, SKi B3aEMOZi0Tb Mibk cOB0oto

B TinbKkn yrpynoBaHHs TBapuWH, AKi B3aEMOLi0Tb Mk cOb0oto

B Tinbkn yrpynoBaHHsi pOCININH Ta TBApWH, siki B3aEMOLiOTb MiX coboto

I yrpynoBaHHs BCiX OpraHiamiB, Siki B3aEMOAiOTb HEe TifbKM MiX coboto,
a 1 i3 YUHHMKaAMN HEXMBOI NpUpoau

3. YKaxun naHKy B NaHL03i XXMBMEHHS, SIKY 3anMatoTb HanbinbLi 3a po3mi-
pamMmn XmxXaku.

A noyatkoBy B 3aBepwanbHy

B y cepeauHi naHutora >XMBMeHHSA I’ Gyob-siky naHky

4. YKaxun Ha3By eKOCUCTEM, CTBOPEHUX LUTYYHO MOAMHOK ANA OTPUMaHHS
NPOAYKTIB Xap4yyBaHHSI.

A arpoueHosu B ekocuctemu TponivyHmx nicise

B ekocuctemu CBITOBOrO okeaHy I npupoaHi 3anoBigHWKK

5. 3a3Ha4y Ha3By Oyab-akmnx bopM TiCHOI Ta TpMBanoi B3aeMopii Mixx opra-
Hi3MaMu pi3HMX BUAIB.

A xvxauTtBo B koHKypeHLUis

B cnmbios I HaxnibHuyTBO

6. YCTaHOBW BiANOBIAHICTb MiX Pi3HUMW NPUKIagaMmn B3aEMOoLii Mix opraHis-
MaMmu pPi3HUX BMAIB Ta IXHIMK Ha3BaMu.

1 renapg Ta aHTUnona A KOHKypeHLUiga

2 pi3Hi BUOW Xmxakis, LLIO NOMNIOKTb B HaxnioHuuTBO
Ha ofdHy 1 Ty camy 3006um4 B xuxauTteo

3 KpuBororioska Ta nogvHa I napasntnsm

4 oceneHHsa opxigen Ha cTtoBOypax oepes [ kBapTMpaHTCTBO

7. OuiHn porb, AKy Bigirpae konoobir pevyoBuH y YHKLiIOHYBaHHI eKkocu-
cTeMm.

8. MogdacHu, aky ponb BigirpaloTb pi3Hi NpeacTaBHUKN BOOOPOCTEN B iCHYBaH-
Hi BOOHUX €KOCUCTEM.

9. HasBu ocHoBHI cTparterii 3006udi, siki gatoTb iM 3MOry 3axuwaTucb Big
XMKaKiB.

10. HasBu 03Haku, SKi BigpisHAOTb NapasnTiam Big iHwWunx dopm cumbiosy.




Po3pin 5. TTI3HAEMO CEBE I CBIT

TEMA 1. TTI3HA €BOI 3AIEHOCTI

§51. AK 3PO3YMITU TA PO3BUHYTU
CBOI 3AIBHOCTI

Y KOXXHOI IMIOAVHN € MOXITMBOCTI, 3aBASAKU AKMM BOHA MOXe
AOCArTU haHTaCTUYHUX pe3ynbTaTiB Y NeBHin cdepi AianbHOCTI.

bpasH Tpelici, kaHadcbKO-amMepuKaHCbKULU
MUCbMEHHUK i3 caMopo38UMKY, MCUX002

e [losicHu, Kk mu po3ymiew croea bpasHa Tpedci.

e SKi eypmku 4u criopmueHi cekyii mu eidgidyew? Ski i3 Hux mu gidsidyeuw
i3 3a0080/1€HHAM?

e [ljo y mebe Halkpauie suxodume?

Lo mob6i nodobaembcs pobumu y ginbHUU Yac abo 8UxiOHi OHIi?

Ilo Take 3midoHOCTI. ¥ KOMKHOI JIIOAWHU € 3Mi0HOCTI 10 IIEB-
HOTO BUAY AiAJabHOCTi. BoHM po3dBuUBaioThcA 13 3aJaTKiB y IIPO-
Ieci HaBUYaHHA Ta BUKOHAHHA NPaKTUYHUX 3aBaaHb. Hampu-
KJaj, JIIOAWHA, SKa MAae TrapHy NOaMm ATb, MOXKe IIIBHUIKO
00pobaaTH Beauki obcaru imgopmarii. Jlrogu, ki MmaiooTh Ipo-
CTOPOBE MUCJIEHHS, B3aXOIJTIOITHCA apXiTeKTypol, CTaloTh
iH)KeHepaMu.

JIronrHa HApOMKy€EThCA 3 IeBHUMHU 3amaTkamMu. Ile mpupoani
0CO0JIMBOCTI, SIKi BiAPi3HAIOTH OAHY JIOAWHY Bif iHmMmnx. Ko
ix po3BuUBaTH, TO MOKHA AOCATTH BEJIUKUX YCIiXiB y OyIb-AKil
cupasi. IlpuknagamMu Takux 3aJaTKiB €: MYy3UKaAJbHUN CJIYX,
YymoBa maM’ SThb, CIOCTEPEKJINBICTh, BUTPUBAJICTD, yABa.

3adamku — 1 IIPUPOLKEHi, ycmagKOBaHiI BJIACTHUBOCTI
oco0OmCTOCTi, AKi € OCHOBOIO JJIA PO3BUTKY 34i0HOCTEI.
30i6Hicmb — Tie iHAuWBiAyaJibHA BJIACTHBICTH OCOOMCTOCTI,
[0 JomoMarae il YCIIIIHO BIoOpaTucsa 3 Ti€l0 YH 1HIIIOIO
IisnbHiCTIO.

Or:xe, 3Mi0OHOCTI — pe3yabTaT PO3BUTKY 3aJaTKiB, AKi 3yMOB-
JeHi cuagkosicTio. Tak, yacTo B ciM’i cIOpTCMEHiB AuUTHHA Ta-
KOK mpucBsuye cebde criopty. CuH un fOHBbKA JiKapsa, IMOBipHO,
mize cromaMm OaThKa. [[MTMHA aKTpHCU caMa 3TOJOM CIIpodye
cebe Ha BeJIMKIiN creHi. AJle AKIIO B KOrOCh € 3aJaTKU OO0 ILjIa-
BaHHS, BOHU He IIePeTBOPATHCS Ha 34i0HOCTI, AKIIO HiKOJU He
BiZBimyBaTu BOLOMMU U1 OaceiiH.




CkopuctaBwucb QR-kogowm, y rpyni o3HanomTecs 3 JOCAr-
HEHHAMW YKpaiHCbKMX AITEN i ganTe Bignosigi Ha 3anu-
TaHHSA: Y MOXHa CTBEPAXYBATW, WO 30i0GHOCTI — Le BPOOXKEHI

[m] ¥ [m]
=%

SIKOCTIi, YN BOHMU MOXYTb 3aBNATUCA npoTAromM ycboro KUTTA?

https://cutt.ly/z5h000Q

NMCS OTPUMAHUM pesynbTaTamy».

Po3rnsiHbTe KapTUHY YKpaiHCbKOT XY-

DoXHuui TeTaHn AGNOHcbkol «Ha
BikHi — BecHa» (man. 201). Ak Bu gymaeTe,
AKi 34IBHOCTI XapakTepHi ons 306paxeHoi
Ha KapTuHi OiBUMHKM? Aki B Hei ynogo-
6aHHA? Kum BOHa Moxe ctaTun B ManbyT-
HbOMY? 3anponoHYyWTE CBOK Ha3By
KapTUHW.

Ax po3BuBaTH 3Mi0HOCTI. YueHi
3’scyBaji, IO KOKEH 3 Hac Mae
HaOip 3miOHOCTel, AKi BILIMBAIOTH
Ha AKIiCTh i IMBUIKiCTL poOOTH.

O6roBopiTb, AN 4oro nNAuHI no-
TPiOHO 3HaTW CBOI 34iGHOCTI.

Mosichn cnoea Tomaca EpicoHa, amepuKaHCbKOro BUHaxXigHMKa: «Akou
MM MOBHICTIO BUKOPUCTOBYBanM CBOI MOXIMBOCTI, TO cami 6 3auByBa-

Man. 201. T. AbnoHcbka
«Ha BikHi — BecHa»

Big spiOHOCTel 3aseKUTH IMBUAKICTH, JIeTKicThb i MimHicTH
OBOJIOJIHHA 3HAHHAMM, YMiHHAMM 1 HaBUUYKaMu. BoHU HaioThb
MOKJIMBICTh 3a PiBHHX 3aTpaT CHUJIMU 1 Yacy MAOCATTH Kpallux
pe3yJabTaTiB AifgJabHOCTI. IKIO B JIOAMHY € TeXHiUHi 3Mi0HOCTI,
BOHA I[IKABUTHCA TEXHIKOI0, KOHCTPYKTOpaMu, BiABiAye ryp-
TOK, HAIIPUKJAJ PoOOTOTeXHiKM, I yI00JIeHui mpeaMeT — TeX-

HOJIOTi].

e Cnpobyl susHavyumu, 00 SK020 WKIinbHOo20 npedmema 8 mebe exe
nposeunucs 30i6Hocmi. [1idpyYHUK 3 K020 rnpedmema € baxkaHHS nepe-
ensHymu y 8inbHUll Yyac, caMocmilHo giduwykamu dodamkosy iHghopma-

uito 3 memu, wWo 3ayikasuna?

PospisaamoTe pisui Buau 3giduocTei (mas. 202). € 3gidbmocTi,
AK1 JAl0Th MOMKJIUBICTH MOCAITH BHCOKMX Pe3yJbTaTiB y pis-
HUX BUJIax AisgjabHocTi. Hampukiaan, crmocTepe:KJHUBiCTh IIO-
TpibHA i BueHOMYy, i JliKapoo, i JOCHAIZHUKY, i XYTOKHUKY, i

dgororpady.




'—{ BMOM 30IBHOCTEMN }—0

4 . . ™
CneuianbHi

BM3Ha4YaloTb YCMiXn y crneungivyHnx
BMOax OisanbHOCTI (My3n4HMX,
TEXHIYHMX, MaTeMaTUYHmX,
XYOOXHiX, di3NYHUX, TBOPUNUX
TOLLO)

3aranbHi
BM3HaYalTb YCNiX MOANHN
Y Pi3HMX BUAax OianbHOCTI
(po3ymoBi 34iGHOCTI, NamM’siThb,
CMOCTEPEXINBICTb TOLLO)

&

Man. 202. Bugu 3nioHocTen

HasBiTb nepenik npodecin, ANa SKUX BaxXJIMBi KOHCTPYKTOPCbKi (My-
3UYHi, MaTeMaTu4Hi) 34i6HOCTI.

3 PO3BUTKOM HAyKM i TeXHiKU, IIOABOI0 HOBUX HOpodecii
JIOAY CTAJIM IPOSABJIATH 3410HOCTi, AKi He OyJyim Bimomi pamiime.
Hanpuxiazn, 3 BMHaX0A0M KOMII IoTepa 0araTo JIIoJel IIPosBJIsi-
IOTh 3410HOCTi 4O mporpamMyBaHHSI.

K posBuBaTu cBoi 3xidmocTi? Ilo-mepirie, moTpiObHO 3p0O3y-
MiTH, IO ITOJ00A€ThCs, UMM XOTijIocs 0 3aitmaTtucd. ITpugiauTu
yBary 3aHsaTTSM, K1 BUKJNKaOTh iHTepec. Ilo-apyre, Ba:kanBo
3ibpatu ssKomora OiJyble iH(opMarllii mpo npeaMmer, AKUHA IiKa-
BUTh. HanmpukJjag, AKIO € 3aJaTKM A0 TaHIIB, CJiI Ai3HATUCHA,
SIKi € BUAM TAHIIIB, 3p0O3yMiTu iXHi IepcnekTuBu, HeOe3MeKu,
3BAKUBIIIA BCi «3a» Ta «MOpPOTHU». 3’sACyBaTH, YU € MOOJIU3Y
ryptku. Ilo-Tpere, posmouaTu BUBUATH TeOPii0 Ta NMPAKTHUKY-
BaTtu. TeopeTnuHa YacTHMHA Aa€ 3MOIy 3400yTH IIOTPiOHI 3HA-
HHSA, a IPaKTUKa Japye Oe3MiHHUNA JOCBiz.

ITIam’saTaii, 3gi0HOCTI — IIe XOPOIINY (PyHIAMEHT AJIS II0IaJhb-
mroro ycnixy! PossuBaii ix!

Ax posmi3HaTH 37i0HY, TAJAHOBUTY 1 TreHiaJbHY JIIOOUHY.
3ai6HOCTI PO3BUMHEHI B ycix Jromeil pisHO Miporo. PospisHs-
IOTh PisHi piBHI po3BuUTKY 3xai0HOCTEH (Mas. 203). 3araabHy 31i-
OHiCTB JIETKO i MPOAYKTHUBHO OBOJIOAIBATH Pi3HMMU 3HAHHAMH i
BMiHHAMU Ha3WBaAIOTh 000aposaricmio.

O60apoéanicmv — Ile CYKYHOHICTH 3hi0HOCTElN, AKi DAIOThH
3MOI'y JIOAMHI JOCAITH BaroMmuxX pe3yJabTaTiB B OZHOMY
a00 KiJbKOX BUAAX HisJIBHOCTI.

O6pmapoBaHi Jiogu AysKe yBaKHi, 3i0pani, mijecnmpsiMoBaHi,
HanoJerausi. O0gapoBaHiCTEL He rapaHTy€ YCIIiXy, aje Ja€ MOXK-
JIMBOCTi MIJIs MOT0 JOCATHEHHs. Bumuii cTymins 00apoBaHOCTL



y OyOb-AKif OiAJabHOCTI — IIe Ta-
JIAHT.

Tananm — 1e HaSIBHICTH
TAKOro piBHA 3mi0HOCTEl,
IO BUIiJAE€ JIIOIUHY Cepen
1HIITHUX.

TamaaT gae 3sMOry 3HAXOAUTH
HeCTaHJapTHiI pilieHHA, BUKO-
PUCTOBYBaTH HE3BHMYANHI TeXHi-
Ku. TaraHOBUTHMU MOKYTH OY-
T XYIOKHUKW, ITUCbMEHHUKWU,
IIOeTH, MaTeMaTUKHU, IIporpami-
CTU, TAHIIOPUCTU, CIIOPTCMEHMU,
aKTOpPH, IMOJITUKHU, }KYPHAJIICTH,

leHianbHiCTb
(BULLMIA piBEHb PO3BKTKY
30i6HOCTEN | TanaHTIB)

TanaHT
(BuaaTtHi 3gibHoCTI)

O6papoBaHicTb
(noegHaHHA Pi3HUX PO3BUHYTUX
3aibHocTen)

Man. 203. PiBHi po3BUTKY
30ibHocTen

Mozenbepu Ta iHmri. [[ja Toro mob ZJOCATTH TAKOrO PiBHA Maii-
CTEPHOCTi, IOTPiOHO IOCTiIHO pPO3BMBATH 3Ii0HOCTi, mIpaIrio-
BaTH, JisdHaBaTuca npo HoBe. JIoacTBY Bimomo O6ararto Jrozeii,
AKI IIPOABMJM CBill TajJlaHT y HAaYIll, TEeXHIMi, MHCTeITBI1

TOIILIO.

HaBsepniTb npuknagu TanaHoBUTUX YKpaiHuiB/ykpalHoK. [ligrotynTte no-
BIJOMITEHHSA NPO OAHOrO/OAHY 3 HUX.

Bumum piBHEM PO3BUTKY TaJaHTy € I'eHiaJIbHICTh.

yanue.

I'enianvnicms — 11€ piBeHb PO3BUTKY IPUPOAHUX 3anarT-
KiB, Ha AKOMY JIIOZMHA MOJK€ CTBOPIOBATH HOBE, HE3BU-

l'eHigaMu Ha3MBaIOThL TUX JIOAEH, IKi, HAIPUKJIAL, BiIKpUBa-
IOTh 3aKOHM IIPUPOAN, BUHAXOAATH TeXHOJOTril ToIrmo. Ixui mo-
CATHEHHSA MAalOTh 3HAUEHHSA MIJI PO3BUTKY JIIOACTBA.

LiikaBo. BonbcraHr MouapT BUSIBUB CBOi My3uKanbHi 34iGHOCTI y Tpu-
piYHOMY BiLi. Y 7 poKiB Hanucas YOTUPU COHaTMW.

30ibHocCTI?

cnogobanocs.
e XTO rpamoTu BMmi€, TOM KpaLle Cie.

Y AkoMmy BiLji, HA TBOK AYMKY, JOPEYHO PO3NOYUHAT PO3BMBATU CBOI

MosACHITBE, sk BM po3ymieTe npucnis’d. Bueuitb Te, dke Hanbinblue

e XT10 fO6pe yunTtbes, Ton byge 1 gobpe pobuts.




_ Kopomko npo 2on0BHe

Ilig 3mibHiCTIO PO3YyMiIOTh TaKi BJIACTHMBOCTI OCOOMCTOCTI,
SAKi JoroMaraioTh BUKOHYBATH POOOTY IIBUAIIE i AKicHIiIIe.

e PiBHAMU pPO3BUTKY 3Hi0OHOCTEHl € 00mapoBaHiCTL, TAJIAHT,
reHiaapHicTh. 34i0HOCTI Ta 3aJaTKU B3a€MOIIOB’sI3aHi, aJjie
MalOTh Pi3HY IIPUPOIY.

e 3aJaTKyM MU OTPHUMYEMO IIle N0 HapOIKeHHs, a 3Ai0HOCTi

IMOTPeOyIOTh PO3BUTKY.

~~ TMepeBipgemo cede

1. MopiBHaAW 3ai6HOCTI 1 3agaTkn. Lo MK HUMK CRINBHOMO i YAM BOHU
BiOPI3HATHCA?

2. NigroTyn noBigoMneHHs abo npeseHTauilo NPO reHianbHUX yKpaiHUiB.
Po3kpuit iXHin BHECOK Y PO3BUTOK CyCMiNnbCTBA.

3. Hanuwwu ece «A i Mmoi 3ai0HOCTI».

[isHanTecs B 4OPOCNMX, XTO Y Ballii pOAWHI MaB NEBHI BPOAXKEHI 31i-
OHocTi. Po3kaxiTb Npo ixHi ycnixw.

§52. dK PO3BUBATU MAM'ATb TA YBAlY

3anam’aToByBaTu BMI€ TOW, XTO BMi€ OyTW YBarKHMUM.
Cewmroern [J>KOHCOH, aHenilicbKuli MUCbMEHHUK

e [losicHuU crnoea aHanilicbkkoa2o rnucbmeHHuka Cemroena [J>koHCOHa.

o [lpuzadal, ki € op2aHu 4yymms ma SIKe IXHe 3Ha4YeHHS 0115 fII0OUHU.

o Hkul opeaH Kepye OisinbHicmio opeaaHismy? 5ky eiH mae 6ydosy ma
3HaYeHHSI?

IIlo Take mam’saTh Ta AKe 11 3HaueHHdA. OTHUM 3 Pe3yJIbTATIB
pobOTH T'OJIOBHOT'O MO3KY € (popmyBaHHA nam’ ATi. Ilam’aTs Mmae
BeJINKe 3HAUEHHS B JKUTTEIAiAJabHOCTI JgiogumuHu. Mu samam’s-
TOByeEMO iH(popMaIliro, 30epiracMo B mam’sTi IIOHATTS IIPO PeUi
abo asuma. Ilam’ATp gae HaM 3MOT'y BUKOPHCTOBYBATH IIi IIO-
HATTA IJs opraHisamili mamOyTHiX miii i moBemimkm. Ilam’aThb
CKJIAMAEThCA 3 IPOIeciB, AKi TicHO mOB’aA3aHI MiK co00I0
(man. 204).

Yca orpumana uepes ciyx, 3ip, JOTUK, HIOX, CMakK iH(opMma-
1iss 30epiraerbcss B mmam’sTi.

INam’amv — 11e 3HaTHICTH MO3KY HaKOIUUYyBaTH, 30epiratu
1 BiATBOpIOBATU 3HAHHSA, BMiHHSA, HABUUYKU.
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3anam’aTo- 5 . .
ByBaHHS 30€epexeHHs BIATBOPEHHA 3abyBaHHA

Man. 204. Mpouecu nam’aTi

Big mam’aTi 3aneXuTh 34aTHICTD JIOOUHU 00 HaBUYaHHA. Bu-
KOPHUCTOBYIOUU IIaM’ ATh, JIIOAWHA MOXKe OaraTopasoBO 3Tainy-
BaTHU HaKommueHi Bimomocti. OTiKe, 3aBAAKU mam’ ATi Gopmy-
IOThCA 3HAHHS, BMiHHA Ta HAaBUUYKM, HEOOXigHI AJA KUTTH.

fAxi oyBaroTs Buau mam’garti. 3a TpUBaJicTiO 30epiraHHAa iH-
dopmarrii mam’ATh YMOBHO HOAiJIAIOTL HA KOPOTKOYACHY Ta JOB-
rOTPUBAJY.

KopomkouacHha nam’amv TpuBae JUIIe KiJIbKa CEKYHI i mae
3MOTYy YyTpPUMyBaTu OJM3bKO CeMH eJieMeHTiB iHdopmarrii.
3anmam’ATaTy 3a KiJibKa XBUJWH CEMU3HAYHUN Teae(DOHHUU HO-
Mep MOKe MaiKe Oyab-AKa JIOAWHA, a OCh NECATU3HAYHUUN —
MaJio XTO.

Has3BiTb ogHe ogHoMy uucno i3 cemu uucp i cnpobynte ix Bia-
TBOPUTW.

KoporkouacHa mam’ATh 6a3yeThCcsi Ha HEPBOBUX iMIIyJIbCcax,
AK1 mmepenaTh HEMPOHU I'OJIOBHOT'O MO3KY. BoHa ny»ke uyTimBa
10 30BHIIIHIX BILIUBIB pidHMMEU NoapasdHukamu. Hampukmaan,
SIKIIIO B MOMEHT 3allaM’ siITOBYBaHHS iH(opMaIlii JroguHy BigBo-
JiKTH, IepeMKHYTH Ii yBary Ha posB’sA3aHHS iHIIIOTO PO3yMO-
BOT'O 3aBJIaHHA, TO iHpopMallis, 10 MICTUTHCA B Ileii MOMEHT Yy
KOPOTKOYACHIN mam’fATi, IMIOBHICTIO CTUPAETHCA.

Ilogzompusana nam’smv 30epirae oTpumMaHy iHGoOpMAaILiio
BIIPOJOBIK YCHOTO JKUTTHA JIOAUHU. YcCe, 1[0 MiCTUTHCA B KOPOT-
KouacHi#i mam’aATi mouan 30 ¢, mepeTBOPIOETHLCS HAa CHCTEMY
moBrocTpokoBoi mam’Ari. Halikpaiie samam’ATOBYIOTbCA MO,
AK1I BUKJUKAIOTh Yy JIIOAWHU CUJbHI IIO3UTUBHI UM HETraTUBHI
eMoI1ii (3aJ0BOJIEHHA, CTPaX, HEHABUCTD TOIIO0).

Ha mam’saTs 3ry0HO BIIMBAIOTh INKiAAMBI 3BUUYKH. AJIKO-
roJib, HApPKOTWUKH!, HIKOTHH IOPYIIYIOTh POOOTY TIOJIOBHOTO
MO3KY, PYHHYIOTH 3B SA3KHN Mi’K HepoHaMM, sIKi 3a0e3IeuyioTh
damaMm’ aToByBaHHsa. Ilig miero IMKiAIMBUX PeYyOBMH PO3yMOBa
IifAIBHICTH IIOCTYIIOBO CJIA0IIIAE.
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LiikaBo. 3axBoptoBaHHs, NoB’sA3aHe 3 NOBHOK abo 4YaCTKOBOK BTPATOO
nam’aTti, Mae Ha3By «amMHe3ia». [pUYMHOI0 LbOro MOXyTb ByTK hidudHmin abo
XiMiYHMIA BNAIMB Ha MO30K, HEPBOBI NOTPSACIHHS | TPUBOT.

e Sk mu egaxaeuw, Yu iCHyromb criocobu, rnpasusna noninweHHs nam’smi?

Ax Kpame 3amam’aroByBatu iHdgopmamio. Koxxna mgroguma
X0Ue MaTH XOpoIry nam’AThb. [[J1d ImoJernieHHsa 3amaM’ ATOBYBaH-
HA i 30imbIIeHHS 00CATY IIaM’ATi BUKOPHCTOBYIOTh CIEIliaJIbHY
TeXHiKy 3amaM’siTOByBaHHs (MHeMoTexHiKy). BoHa mepenbauae
3aJTy4eHHA PiBHUX OPraHiB UyTTd, IO 0ePyTh yUacThb y CIIPUIL-
HATTi: 30KpeMa BapTO 30CepPeanTH yBary; He YMTaTH HACTYIIHe,
IIOKY HEe CTaJI0O 3PO3yMiJmM IIOoIlepeaHe; 6araTo pasiB MOBTOPIO-
BaTU TEKCT; oOpaTu cImocib posmomisiy marepiaay — 3amam’siTO-
BYBaTH I[iJIKOM UM YaCTHHAMMU; BUKOPUCTOBYBaTHU TabauIli, cxe-
MU, ILJIAHU.

MoginiTeca «peuenTomM» Yy rpyni, 9K BM 3anamMm’aTOBYETe, Hanpuknag,
HOMepu TenedoHiB, TEKCTW, iHO3eMHi cnosBa 4Yu Oyab-sKYy iHLWY
iHpopmaLito.

MaJsieHBKi miTH 3amam’ SITOBYIOTh MIMOBOJIi. ¥ IIIKOJISPiB II0-
CTYIIOBO PO3BUBAETHCA MOBiJIbHA ImaM’fATb, 1il PO3BUTOK TPUBAE
mo 25 pokiB. Ilicaa 50 pokiB mam’saTh MOUYMHAE IIOCTYIIOBO IIO-
ripiryBaTucs, ajie mpodeciiiHi 3HaHHA i1 HaBUUYKU 30epiraroTbes
1 y JITHBOMY BiIIi.

Ha poboTy MO3KYy i Ha maM’saTh MO3UTHBHO BILIMBAIOTh BiTa-
MiHU i MiHepau, AKi MiCTAThCA Y IIPOAYKTaX.

' PoarngaHbete 306paxeHHsa npogykTiB (man. 205), ski noninwywTb
nam’sitb, JOMOBHITb Nepenik iX, KOPUCTYHUYMUCb A04aTKOBUMU OXepe-
namu iHdopmauii. Aki 3 HUX Bam Hanbinbwe 4o cmaky?

@) @) ©) @ )

Man. 205. MNpoaykTn, SKi noninwyTe NamM’aTb i poboTy Mo3ky. 1. XXupHa
puba. 2. MNomigopwn. 3. ABokago. 4. bpokoni. 5. HYopHuui

Cknagitb pauioH xapyyBaHHS « CMakKoInMK/ OISt MO3KY».

Lo 6yno 6, akbu niogmMHa He Bonodina nam'aTTio?

Sx posBuBaTu yBary. 3anam’ATOBYBaHHA HOBOI iH(opmalrii
HeMO:KJuBe 0e3 mOBHOIiIHHOI yBarm. Ilepm HiK 3amam’sda-



TOBYBaTu OyIb-AKHUIA TEKCT, Tpeba 30cepeguTHCs Ha HLBOMY,
CKOHIIEHTPYBATHCS HA TOJIOBHiN AyMIli, YBaKHO O3HAMOMUTUCS
3i smicTom. Posrisimaroun 06’€KT, CJail BUBHAUUTHU ¥oro opmy,
KOJIip, Marepiaj, 3 SKOro BiH BUTOTOBJIEHUM, MOro Hpu3HAa-
YeHHS TOIIO.

Yeaza — 11e 30cepeKeHIiCTh MisJIbHOCTL JIIOAUHN B IEBHUM
MOMEHT Yacy Ha SAKOMYChb O0’€¢KTi — mpemmeri, moxii, o0-
pasi, MipKyBaHHi TOIIO.

HameBHo, moBommjocs momiuaTu, IO JAesdAKi peui samam’s-
TOBYIOTBCSI INIBUIKO, AKINO iM mpupigutu yBary. Ilob6 sama-
M’ATaTH iM’d IIiJ yac mepIimoro 3uEaiioMcTBa, IIOTPiOHO moayMaTH
IIPO HBOT'O, CIPOOYBaTH YABHO HMOr0 HAIIMCATH, 3ragaTu abo IIpu-
aIyMaTu AeKiibKa moaudikamniit imeni. Taka He3dHauHa KOHIIEH-
Tpallisg yBaru Aa€ 3MOTr'y HaJIOBIrO 3allaM’ sITaTH iM’ s JIIOAUHMU.

YBaKHICTH Ta CIIOCTEPEIKJINBICTh — AYysKe BasKJINBI PHCH 0CO-
oucrocTi JioguHu. BukoHanuA O0yab-AK0I poOoTH mOTpPedye meB-
HOI yBarum, BMmijoro ii posamoxiny. Ilboro morpiOHO BUMTHCH,
po3BUBaTHU CTiMKYy yBary.

Mix WwecTuknacHmkamm BuHMKNa guckycis. OgHa rpyna goTpuMyeTbCs
OYMKM, WO NoanHa Moxe obinTtnca 6e3 yBaru, 4OCTaTHbO TOro, L0
BOHa 6auunTb i yye. IHWa rpyna BBaxae, WO yBara gonomarae niogsam XuTu,
Ginbwe 3HaTK i BMiTU. AKOI AymMkn goTpumyetecs Bn? O6rpyHTynTe.

U."Kaeo- [aBHEOPUMCEKMIA AepXKaBHUIA | MONITUYHUIA 4ia4, nonkoBoeLlb
KOnin Llesap gueByBaB CBOEK 30aTHICTHO BMKOHYBaTW BOoAHOYAC AeKinbka
cnpas. BiH Bonoais yHikanbsHMM po3noAisiom ysaru.

MepeBipTe cBoOl yBary. YNpoAoBX XBUIWHM Ha3BiTb uMdpun Big 1 oo
20, ogHOYaCHO 3anucyloun iX y 30WWKT Yy 3BOPOTHOMY nopsaky. Lo
MEHLLE 3aTpayeHo Yacy i 4onyLweHO NOMUIIOK, TO Kpalui po3nogin yearu.

Maii:xke Bci mpodecii moTpe0dyoTh MTiABHINEHHX BHUMOT IO
IIeBHUX BJIACTHUBOCTeM yBaru. Tomy ay:ke BaKJIMBO PO3BUBATHU
y cebe yBasKHICTb.

O3sHanomca 3a QR-kogom 3 pekoMeHpauisimu, ik po3BU- E i E
BaTu yeary. Akux 3 HUX TU goTpumyelicsa? CkopucTtancs Tk i
iHLWWUMK nopagamu, i T 4OCArHeL rapHuX pesynbTaTiB y HaBYaHHI. iEl
https://cutt.ly/M5h2axB :

Uika6o. B iHOIaHCBbKUX NemMeHax AiTen yuymnu cugitm TMxo i ANBUTUCS,
KO HEMAE Ha WO ANBUTUCH, | CnyXaTu, KoMK HaBKOMO Tuxo. Lle BBaxanocs
HancknagHiwum. Cnpobywn i Tw.

o—




_ Kopomko npo zonobHe

e [TamM’aTh — IIe 3maTHICTHP MO3KY HAKOIMYyBaTu, 30epiratu
M BiATBOPIOBATU 3HAHHS, BMiHHS, HaBUUYKU.

e YBara — 1ie 30CE€PEIKEHICTh MiAJBHOCTI JIIOAWHU B IIEBHUN
MOMEHT dYacy Ha SKOMYych 00’¢KTi — mpemmerti, momii, 00-
pasi, MipKyBaHHi TOIIO.

e ¥YBara i maM’siTb B3a€MOIIOB’A3aHi MiK co00r0, iX IOTPiOHO
PO3BUBATH.

~~ TMepeBipsgemo cede

1. Ake 3HayeHHsa Ana NANHU Mae MOXANBICTb HaKoNM4YyBaTK Ta BUKOPUC-
TOBYBaTW iHAMBIAYaNbHUIA XUTTEBUN JOCBIA?

2. MNosicHu BucnoBntoBaHHs: «MoxHa dusumucs i He 6a4umu, MOXHa crly-
xamu i He 4yymuy.

3. Hanuwwu kopoTke ece «Mosi naMm’siTby.

4. OuiHn cBoto poboTy Ha ypoui. Obepun dpaseonoriam i NOACHM 1Oro.

Lesennumu miskamu. Kpaem gyxa. Xrnonamu gyxamu.

[=];-E =]
OuiHiTb cBin 06CAr KOpOTKOYACHOI Nam’aTi 3a AONOMOTOH o
TecTy. https://cutt.ly/z5h2cxT [= !

§53. AK. UMUKAIYHI TIPOUECK B TIPUPOAI BITAUBARTD
HA OPrAHI3M AAMHMU

KpaiHa, y sKiin iCHYl0Tb YOTUPU Pi3KO PO3MEXKOBAHI NMOpU POKY,
3aBX4u MpekpacHa i Hikonu He HabpugHe.

CnpaBxHinn nobutens NPpMpPOAK BiTae KOXHY MOpy POKY

SK HannNpekpacHiLy.

Mapk TeeH, amepukaHCbKUU MUCbMEHHUK

e [losicHu, ik mu po3ymiew crioea Mapka TeeHa.

o Yu Hanexumb YkpaiHa A0 KpaiH, y AKUX Y4iMKO pO3MEX08YHOMbLCS Nopu
poKy? Hassu ix.

e Slka nopa poky mobi Haubinbwe nodobaembcsa? Homy?

lNpuezadat, yomy 6ysarome ropu poky. Homy OeHb 3MiHIO€E Hi4?

Ari mpomecu Ha3zMBATh MUKJIIUYHUMHK. TH B)Ke 3HAEII, IO
y OPHUPOJL UacTo BifOyBalOThCA MEPiogMUHi, TaK 3BaHiI Ce30HHI,
3Mminu. Bouu moB’sA3aHi 3 KOJMBAHHIMU TPUBAJIOCTI CBiTJIOBOTO
IHsI, TeMIepaTypu IOBiTpA ToImo. SMiHM B HEXXUBiIMl IIPUPOXIL
CIIPUUYUHAIOTH BiMMOBiAHI 3MiHMU B JKMTTi OpraHismisB.

PoskaxiTb, siki 3MiHM BigOyBalOTLCA HABECHI B NICOBi €KOCUCTEMI.
Aknx npaBun NoTpibHO OOTpMMYBATUCSH, BignovmMBao4vn y nici?




Hurnivhumu Ha3WBAIOTh NPOIECU, Y AKUX A1l IOBTOPIO-
IOTHCS B ONHIN 1 Ti# camiil mocJIioBHOCTI.

Y npupozi Bce 3aB’s13aHO Ha IIUKJIUYHIX IIpPoIlecax, i JIOJMHA
AK YacTHHA IIPUPOAM TeXK JKHBe 3a IuKJIaMu. BoHu OyBaroThb
MaJi, AK-OT 3MiHa JHA 1 HOUl, Ta BeJUKI — uepryBaHHsA 3UMWU,
BEeCHMU, JIiTa Ta OCEeHi.

AR HMUKIIYHICTh IPUPOTHUX ABMII BILIMBAE HA HAIIE JKUTTH.
Opramism JgoguHN, AK i 0araThboxX iHINMNX MEIIKAaHIIIB HAIIOL
IJIaHEeTU, NPUCTOCOBAHUM OO OEHHOI aKTWBHOCTi, y TOH Yac
KOJIM HiU — mepioh, BiABeJdeHUN IJIs1 BiTHOBJIEHHsA cuJj. BiH €
IIPUPOJTHUM CTAHOM, IKWI Ma€ 3MiHIOBATHU CTAaH aKTUBHOCTI.

IloBHOIiHHMI COH — rOJIOBHA YMOBa HOPMAaJIbHOI poOOTH TO-
JIOBHOT'O MO3KY. be3 cHy JoguHa MOKe BUTPUMATH He OijbIie
Hi’k 6 nmi6. IIpu 1boMy MOPYIIYETHCA IIaM’ ATh, PO3CiIOETHCS
yBara, 3HM)KYETLCSA iHTEJEeKT, 3 SIBJISIOTHLCA MHOCTiHI TOJIOBHi
0oui.

Con — 1e croci0é 3HATTA J000BOI BTOMJIEHOCTI.

o Po3skaxxu npo ceoi 8idyymms, Kosiu mu rni3Ho nie/fisgana cnamu, a epaHui
nompibHo 6yno ecmamu Ha 200UHY paHiwe.

Axuii 6yBae con. JItonrnHa mpuOJIN3HO TPETIO YACTUHY KUTTSI
IIPOBOAUTH YBi CHi. ¥YBech I1epioJi CHy YMOBHO IOALJIAIOTH Ha Bl
das3u: pasy moBiaIbHOTO CHY i a3y IIIBUIKOTIO CHY.

IIig yac nogiavHoz0 cHY Tijio po3caabieHe, M’ sI3U HE HAIIPY-
sKeri. CeprebuTrTa i AUXaHHSA CIOBLIbHEHi, TUXaHHSA IIOBEPX-
HeBe. SHHMKYETHCSA TUCK KPOBi Ta 00MiH peuoBuH. Temneparypa
TijIa TeX 3HUIKYETHCA (TOMY IIiJ Yac CHyY MU YacTO BiguyBaeMmo,
IT0 HaM TpoxoJionuo). KpoBomocTauaHHA MO3KY 1 CIIOKMBaHHSA
KHCHIO HelpoHaMu MaiKe He 3MIHIOETHCA. Y KOpPi BEJIIMKUX
MiBKYJb OCHOBHA YaCTHHA HEHNPOHIiB He BUPOOJsI€e HEPBOBUX iM-
ITyJbCiB. ¥ (pasi moBiJIbLHOTO CHY BifmmoumBae Tijio, TOOTO M’ A3MU.
OprauisMm BiZHOBJIIOE CHUJIU IJIS HeHHOI aKTHUBHOCTI.

IIix vac weudkozo cHy Bce BinOyBaeThCA HaBIAKU. Y KoOpi
BEeJIIMKUX MiBKYJb IIOCUJIOIOTHCS IIpoliecu 30yasKeHHdA. Y Ien
Imepiog MO30K HaBiTh aKTHUBi3yeThcsa. Came y Ieil yac JIIOAUHA
0aunuTh cHH. ¥ (pasi MIBUAKOrO CHY B JIIOAWHU MOKe 30iJIbIIH-
THCS YacToTa CepleduTTsa, TUXaHHs, IIPHUCKOPIOETHCS OOMiH pe-
YOBHUH i TeMmeparypa Tija. HacTo cmocrepiraerbcsa M’sI30Ba aK-
TUBHICTb.

Y mpormeci cCHy KJIITUHU MO3KY BiTHOBJIOIOTHCA, aKTUBHO 3a-
CBOIOIOTH ITOKMBHI PeUYOBMHU, HAKONMNUYYIOTH eHeprio. Cou mo-
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BepTae pPoO3yMOBY IIpalle3faTHICThb, BiJUYTTA aKTHUBHOCTi, Ja€
OPUIIJIUB eHepril.

3aBAsgKM CHY JIOAWHA MOMKe IIOAHSA 3 HOBUMM CHJIAMMU
VCIIIIITHO IIpalioBaTH, 3aliMaTHCA CIOPTOM, BiABiAyBaTU Tea-
TpU, KiHO, YNTATU, IOJOPOIKYBATU.

' Cknagite y rpyni cxemy «BnnueB cHy Ha cTaH i npauesgaTHiCTb
opraHiamy».

Ax BuHUKaAIOTHL cHOBUAIHHA. CHOBUIIHHA — Ile HOpMAaJbHAa
poboTa MO3KYy Yy (pasi MBUAKOTO CHY. SIKIITO po30yauTu JIOIMHY
B KiHIi IIbOTO IIepiogy, TO BOHA 000B’SI3KOBO PO3IIOBICTH, IO
Oaumiia yBi cHi. ¥ cHi JiogumHa 0aYUThL Ti mOAil, 3 AKUMHU 3YyCTPi-
yaJjacs Y CBOEMY JKHUTTI.

CHosudinna — 1ie 0cOOJMBUII Iepion, cTaH CHY, AKUH Oa-
3y€ThCS Ha MEepPeKUTHUX paHillle BpaKeHHSAX, SAKi BcTymna-
IOTh y pisHi, iHomi (amTacTuuHi, 3B’A3KU.

CoH i cHOBUAiHHS — 000B’sIBKOBi IIpoIlecHu, IMOTPiOHI AJIsa IIe-
pepobJienHsa meHHOI iH(opmMmarlrii, ii mepeocMuC/IeHHs i 3amam’ -
TOBYBaHHsA. Bimomi (pakTm, Kosim BUeHi yBi cHi Oaumiau pos3B’s-
30K 3aJau, 3 AKMMM MO30K HE Mir ymopaTucsa B aKTHBHOMY
cTaHi.

Uikabo. AnbbepT EMHWTENH Wwe nignitTkom 6a4mB COH, K BiH ige Ha
caHyaTax YHM3 No KpPyTOMY 3aCHiXXeHOMY Cxuny, Habupawuu LWBUAKICTb, 3a
SIKOT BCi HABKONULLHI KONbOPW 3nMBaloTbCA B 0AHY nnsamy. Llei coH HaanxHyBs
BCIO IOr0 Kap'epy: BiH AymMaB Mpo Te, WO BigOyBaeTbCa B pasi AOCATHEHHS
LWBMAKOCTI CBiTNa. YYeHi BNEBHEHI, WO ManbyTHIN aBTOp Teopii BiAHOCHOCTI
BaraTo CBOIX BiAKPUTTIB 3p0OMB came 3aBASAKU CHY.

fArxa TpuBamgicte cuy. IloTpeba y cHi 3ameXuTh Bim BiKy Ta
iHAMBiAYyaIbHUX O0COOJMBOCTeIl oprauismy JgoguHu. HoBomapo-
mxeHi gitu cuaatk 20—22 roguHau Ha 100y. 3 BIKOM TPUBAJIICTh
CHY B JIIOAWHU 3HUKYETHCA. [lopocii 3a3BuUail CIIATh 8 rognH
Ha mo0y.

' ' MpoaHanidyn gaHi Tabnuui i 3pobu BUCHOBOK.

TpuBaJjicTh CHY giTeH i mMimIiTKIB

Bik, poku | 1 2-3 4-5 6-7 8-10 | 11-12 | 13-16 | 17-18

Yac, ropq | 16-17 | 14-15| 13 12 11 10 9 8,5

e CKinbKu 4acy crnuw mu? Sk novysaecwicsi epaHui? 5k 3acuHaew?
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s Toro mio6 3abes3mneymTy HOPMAaJbHUI CIOKiMHUNA COH,
IIOTPiOHO JOTPUMYBATUCS IIPOCTUX IPABUJI.

1. JIaraTtu cnmaTtu B OOMH i TOM caMuii yac, He iCTH i He IUTH
OaraTo 1mepen CHOM.

2. Cnartu B KiMHaTi, siKa gJoOpe IMPOBiTPIOETHCA.

3. KopucryBaruca jJerkuMu KOBApPaMM, a He TEILJINMU.

4. He maxpuBaTu JUIEe KOBAPOI a00 IMOAYIIIKOIO.

5. Hiuma 06inmsma mMae OyTH BiJIbHOIO, 3PYYHOIO, IOAYIIKA
HEBHCOKOIO.

IIi mopamm mOMOMOMKYTH TOOI IIBUAKO 3aCHYTH, a COH Oyne
TJIMOOKUM i IIOBHOI[IHHUM.

OnpautonTe pisHOMaHITHI g)Xepena iHdopmaLii i npoBeaiTb BNacHe 4o-
CnigXeHHs Ha TeMy «Bnnue cHy Ha 340poB’s nioanHny. Po3pobiTte pe-
KoMeHaUil niogam, kMM OOBOAUTLCSA MpautoBaTu BHodi. MNMogymanTte, yomy
B HiYHi 3MiHK onnarta npaui GinbLa.

Lo 6yge, sKwo 30BCiM He cnaTtn?

_ Kopomko npo zon06He
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e [fukgiyHMMU Ha3WBaAIOTH MPOIECU, ¥ AKUX il IIOBTOPIO-
IOTbCA B ONHIN i Til caMiil IIOCJIIZOBHOCTI.

e CoH — 1e cmoci0 3HATTS A000BOI BTOMJIEHOCTI.

e Ilepiox cHy ymMOBHO mOAiJAIOTH Ha ABi (pasu: (asy MOBiJIb-
HOTO CHY 1 (pa3y HIBHIKOTO CHY.

e CHOBUIiHHA — IIe 0ocoOJMMBUII mepiof, CTaH CHY, AKWUH Oa-
3YEThCS Ha MEePEeKUTHUX PaHiIlle BpasKeHHIX.

e IITo6 mobOpe mouyBaTHCs BOPOAOBXK OHS, MOTPiIOHO XOTpU-
MyBaTHCsS TIPaBUJI Tiri€eHU CHY.

~~ TMepeBipsemo cede

1. Haeeam npuknagu UMKIiYHMX SIBULL Y Npupogi, ski Tobi goBoaunocs
cnocTepiratu.

2. MNopiBHAN da3sn WBMAKOrO i NOBISILHOrO CHY, 3aNOBHMBLUW B 30LUKTI Aia-
rpamy BeHHa.

3. Ha sakin dasi CHy BUHUKaOTb CHOBUAIHHA?

4. Mpopoex peyeHHs: Cbo200Hi 51 disHascs/-nacs...; Tenep 5 6ydy...; MeHi
nompi6Ho...

O6rosopu 3 JOPOCNMMU CNoBa HiMeLbKkoro mucnutensa Aptypa Lonew-
rayepa: «XntTts i CHOBUAIHHA — CTOPIHKN OOHIET i TIET CaMOIi KHUKKNY.




TEMA 2. MUCTELTBO BUXUBAHHSA

§54. K MTOAIPHUKM MMPOBOAATH AOCAIAXEHHS
B EKCTPEMAAbHUX YMOBAX

«20-ro y Hac 6yno nanvMBa Ha OBi YallKM Yal Ha KOXHOro Ta Ha ABa
OHi cyxoi xi. WoaHs mu 6ynu rotosi WTM — 0o cknagy nuwe 11 Mmunb, —
ane Hemae MOXIIMBOCTI BUATU 3 HAMeTY, Tak Hece Ta KpPYyTUTb CHir. He
aymato, wob My Tenep MOrMuM We Ha Wocb cnogisatuca. Butpumaemo
00 KiHus. Mu, 3posymino, Bce cnabwaemo, i KiHeub He Moxe ByTu aa-
nekun. Lkoga, 3Bn4anHo, ane HaBpsd Ym 9 3MOXY LWOCb HanucaTu Lwe».
Pobepm Ckomm, 6pumaHcbKul MopceKul ogiuep

i KepigHuUk 980ox ekcrieduyiti 30 AHmMapkmuou (3i LWOOEeHHUKA)

e [Ipoyumatli cnosa Pobepma Ckomma 3i wj0d0eHHuKa. Lljo Halbinbwe
mebe epa3uno? CkinbKu Kirniomempig dosiana wodHs komaHda Pobepma
Ckomma, pyxaro4ucb 00 cknady 3a npodykmamu?

e [Ipuzadal, wo make nomntocu 3emni. [Je 80HU po3miweHi? Nokaxu ix Ha
Kapmi nigKyrsib.

@ @

Yum ApKTHKA BigpisHAETHCA Big AHTAPKTHUKMH.

' KopucTytounce TEKCTOM NigpyyvHUKa i neperngagom Bigeo 3a
) QR-kogom, nopiBHANTe APKTUKY i AHTApKTUKY. YMM BOHM
BiAPi3HATbCA? 3anoBHiTh giarpamy BeHHa abo nopiBHANLHY Ta-
6nuuto. https://cutt.ly/n5h9QE20. [lisHanTecs, Wwo o3Ha4yalTb Tep-
MiHn Apkmuka N AHmMapKkmuka.

A0
[
E.

Ha reorpacgiunux mostocax BifcyTHi cTopoHHu cBiTy. Ha mo-
JI0cax HeMae H000BOI 3MiHM OHSA 1 HOYi, OCKIJIBKM IIOJIIOCU HE
O0epyTh yuacTti B fo6oBomy oOepranui 3emii. Tyt miB poKy Tpu-
Ba€ moJApHUM aeHsb (yuaiTry 178 mi0) i miB poKy — mosApHa Hai-
nmosmia Hiu (ysumry 187 ni6). Ha mosrocax cmocrepiratoTs JIdine
onuH cxin i 3axig Counga Ha pik. Ha IliBaiunomy moJsrroci CoHire
MOUMHAaE HimgHiMaTHcsa B Oepes3Hi, a 3aX0oauTHU y BepecHi. A Ha
IliBpeHHOMY ITOJIIOCI — BCe HaBIaKM.

Kraimar Ha 060x mosiocax moyaspHuii. [[J1d HbOro XxapaKTepHi
HU3bK1 TemMnepaTypu, npuuyomy Ha IliBHiuHOMY ITOJIIOCI TeMIie-
patypa Tpoxu Bumia, Hi:k Ha IliBmeHHOMY moJtoci, 110 € Hali-
XOJIOOHININM MiclieM Ha IIJIaHeTi.

Temneparypa B ApKTurli BiIiTKRy iHoai 0yBae Buine Hixk 0 °C,
a B3UMKY onyckaeTbcs go —40 °C.

Haiirenninmmuii mepiong B AHTapKTHAI IpuUIIagae Ha mepionx 3
JUCTOIIa[a II0 JIOTHUM — Iie BecHa Ta Jito y IliBaenHil miBKy.JIi.
Ha y36epe:x:ki moBiTpa moxke nporpituca xo 0°, a mobausy «Iro-
JII0Ca X0JIOAYy» TeMIepaTrypa onyckaeTbea o —30 °C. Hatam:kua
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TeMIeparypa — 3 0epes3Hs II0 JKOBTeHb, OCiHb i 3uMa B AHTapkK-
TUIi, KOJU CTOBIIUMK TepMoMeTpa omyckaeThbcsa mo —7H °C. Ile
nepion HaWcuabHimUX Oyp, JiTaku HaA MaTepUK He IIPHUJIiTa-
I0Th, i TOJAPHUKY HA AOBTri 8 MicAIliB BigjokpeMJieHi Big pemTu
cBiTy. OTiKe, TOMAPHUKY IPAIIOIOTh B eKCTPEMAJIbHUX YMOBaX.

Ilonaprnux — y4aCHUK NOJAPHUX €KCIEeOUIill, JOCIITHUK
MMOJIAPHUX PaMoOHiB.

IIlo Take excrpemansHi ymoBu. ExcmpemanivHumu Ha3uBa-
IOTh YMOBU, AKi CTAHOBJATH HeOE3MeKy IJis 340POB’SA U JKUTTHA
aoguHu. Jlo HUX HaJe)aTh IPUPOAHI Ta TeXHOTeHHiI Kara-
cTpodu, a TAKOXK YMOBU CepeJOBUIIA, III0 MOMKYTh CTaTU IIPU-
YUHOI0 XBOpP0o0O, TpaBM abo 3armbejri opraHiamy.

e SlKk mu esaxaew, y YOMy riofifieae eKcmpemasibHiCmb MOASAPHUX
mepumopit?

MpounTtan 3a QR-kogom crnoragu yneHa nepLloi yKpaiH-

cbkoi ekcneauuii Cepria TopgieHka. Akumu pncamun xapak-
Tepy Mae BOMNoOAiTM AOoCnigHUK, Wwob npautoBaTun B eKCcTpemarnb-
HUX yMOBax? Akumu i3 uux puc T1 xoTie/-na 6u Bonogitm?
https://cutt.ly/85jDBye

O3sHanomcs 3a QR-kogom 3 nopagamm NONSPHKUKIB, SK 3axuLla-
TMCA BiA MOpO3y Ta B pasi OOMOPOXEHHA HagaTu nepwy gono- &
mory. https://cutt.ly/BSh9zra =l £

of

Arx migkoproBamau moarocu 3emvuri. JlocATHEHHA IIOJIOCIB
3eMmi — Mpisa 0araTbox AOCHiTHUKIB. AMepUKaHCHbKUHA iHKeHeD
PoGepr Ilipi (man. 206) Tpuui HamaraBcsa migkoputu IliBHiu-
Hub moatoc (mas. 207) 1y 1909 p. ftomy HapemiTi Bmajgocs Iie
3poboutu. Excregunia TpuBaJsa 53 gHi, Xoua Ha IIOJIIOCI JOCJIifI-
HUKU OyJIX JuIlle KijJbKa roauH. Byjgo BcTaHOBJIEHO, IO B pa-
vioni IliBHiuHOTrO moOJIfoca HeMa€e CYXOJ0JIy, a JIMIIe IIOJSIPHi
JILOMOBUKM, AKi 0e3lepepBHO PyXalOThCH.

Man. 206. Man. 207. Man. 208. Man. 209.
PoGept Mipi  TMiBHiYHWIA nontoc Pyanb MiBaeHHMI nontoc
AmyHACeH
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14 rpygua 1911 pory 39-piunHnii HOPBE3bLKUN IIOJAPHUN IO-
crnimrauk Pyanp Amynnacen (man. 208) i3 woTmpma ujgeHaMU
cBoeil ekcmenuirii mepmum gocaruays IliBgenHoro mosaioca 3eMri
(max. 209). Bix ma 35 mHiB BUmepeanB CBOTO KOHKYpPEHTa aH-
rairinsa Pobepra Ckorra, SKOMYy 3aJHUIIMB Ha IIOJIOCI HaMmeT i
JIUCT.

Uikabo. Pyanb AMyHOCEH — neplua noguHa, sika nodyeBana Ha o6ox
reorpadiyHnX Noncax Hawloi nNiaHeTw.

' HisHanTecs Ginbwe npo BiakputTA lMiBHiYHOrO i MNiBAEHHOIO El El
! nontciB 3a QR-kogom. 3'acynTte, Ki YNHHUKM NepeLuKo-
OxXXanu nonspHUKam y OOCRIAXEHHI Ta OOCATHEHHI METW. (=] :
https://cutt.ly/V5h9Jtk

AkKi mocaigkeHHs MPOBOAATHh YKPAIHCHhKiI BU€HI Ha HAYKOBO-
mocaigHii craHmii «Axkamemik BepmHaacermii». 3 1982 p. mo-
CIimKeHHs B AHTapKTHUAI 3ailicHIoe IHCTHUTYT TreoJIoriuHmMX
Hayk Ta iHmii ycranoBu HamiomanwsHoi akamzemii Hayk (HAH)
YKpainu, a TakKoX HaAyKOBII BUIIMUX 3aKJaliB OCBiTH. YKpa-
ima — ogua 3 30 KpaiH cBiTy, siIKa Ma€ MOCTiMHY CTaHIIil0 B AH-
TapKTHUIll, 10 (PYHKIIIOHY€E ITigni
pix. Ha cranmii «Axazemix Bep-
HajacbKuii» 3 1996 p. mpamiooTb
yKpaiuchbKi BueHi (mas. 210). IIlo-
POKY Ha CTaHI[il0 BUpPYIIae piuHa
eKCIIeAUIlisA, M0 CKJIaAy SAKOl BXO-
ISATh YVUeHlI Ta TeXHIUHMH IIepco-
HaJya. Tako mig yac aHTApKTUY-
HOT'O JiiTa MHPOBONATHCA CE30HHI
eKCIIeIUITil.

YueHi gOCHiIKYIOTH JILOOJOBUKH, I'€0JIOTiUHY OyA0BY, KJaiMaT,
npubepeskHi BOAM, TBAPUHHUM i pOCAMHHUI CBIiT AHTApKTHUIN,
BILJIUB CyBOPUX IIPUPOSHUX YMOB Ha OpraHiaM JoanHu. Pe3yis-
TaTU HAYKOBUX MIOCJiMKEeHb Ha JHOJOBOMY KOHTHHEHTI IyiKe
Ba)KJIMBi, OCKiIbKUM AHTaApKTHIA BIJIMBAE€ Ha IIPUPOAY BcCiel
3emii. HaykoBi maHi BUKOPHCTOBYIOTH IJisi CTBOPEHHS ITPOTHO-
3iB moroam B Pi3HHMX KYTOUKaxX ILJIaHETH, 3a0e3nmeueHHsSa
pamioss’s3Ky, MIPOKJIAJaHHS MOPCBKHX aBial[ilHUX IILISAXiB
misk marepukamu IliBaeHHOI MiBKYJIi.

Man. 210. CtaHuis «Akagemik
BepHaacbkuin»

Liikabo. Bins YKpaiHCbKOI aHTapKTM4HOI cTaHuii «Akagemik BepHag-
Cbkuniny 'y rpyaHi 2022 p. 3adikcyBanu HOBUKN CHiroBuin pekopn. PiBeHb 3a-
MeTIiB cAraB noHaa 3 M.



HamiomanpbHuii aHTapKTUUHUN HAYKOBUM IIEHTP CTBOPEHO
Imicad 3M00yTTA Hesae:KHOCTi B YKpaiHi. Ile mamo MoKJIMBiCTD
Ha piBHUX 3 iHIMMMH KpaiHaMm OpaTu ydyacThb y AOCTiIKeHHi
Anrapxkrtuau. IllocTtuit MaTepwmK € BaKJIWBUM [AJI BUBUEHHSA
KJiMaTy, KOPHUCHMX KOIIaJHH i 3amaciB MHUTHOI BOAU.

_ Kopomko npo 2oroBHe

e ApDKTHKA — IIiBHIYHMH IOJAPHUNA perioH 3eMJIi, 110 BKJIIO-
yae okoJsauni marepukiB €Bpasii Ta IliBHiuHOi AMepurwu,
maiiyke Bech IliBHiunmit JIbomoBUTHUII OKeaH 3 OCTpPOBaMW,
a TakKoXX mnpuJierii uvactmHM AriaaatTmuyHoro i Twuxoro
OKeaHiB.

e AHTapKTHKa — IiBJeHHa IIOJApHa obJsacTh S3eMJi, [0
CKJaOy SKOI BXOAUTH MaTepuk AHTapKTuzaa Ta IliBgennuii
OKeaH, IO Me)XKye 3 AHTapKTUIOIO.

e JlocoigHUKY TMOJIAPHUX PErioHiB (MOJAPHUKH) IIPAIIOIOTH
B eKCcTpeMaJIbHUX yMOBax. YKpaiHa mae B AHTapKTuUAi
HAyKOBY CTaHIIil0o «AKanemik BepHamacbkuii».

~~ TepeBipsemo cede

1. Ak Tn posymiew cnoea maHapiBHuKa PobepTa lipi: «A ogpa3sy AgisHa-
tocs, Konm Mu gocarHemo [MiBHIYHOro nontoca, ToMy Lo, SK TiNbKKU MU 3podrnmo
OAWH 3aNBUK KPOK, NiBHIYHWIA BiTEP O0Apa3y X CTaHEe NiBAEHHUM»?

2. Cknaawn Tpu 3anuTaHHs, siki © TM nocTaBuMB/-na NonsipHMKam.

3. YaBu, wo Tebe 3anpocunun B TYPUCTUYHY NOOOPOXK OO0 YKPAiHCbKOI aH-
TapKTU4YHOI cTaHuil «Akagemik BepHagcbkmnn». Cknagun nepenik peden, ski mm
00OB’A3KOBO NOKMNaAeL y Baniay.

4. Mpoposx peyeHHs: Cbo200HI 0nsi MeHe byno eidkpummsm...; MeHi 3a-
xominocs...; A cnpobyio...

§55. AAS YOO AOCAIAXYIOTH OKEAHU TA ATMOCOEPY

JllognHa He MoXe BiaKpUTU HOBI BOAM,
SKLO BOHA HE Ma€ MYXXHOCTI
crnoyaTky 3anuwunTtn nosagy beper.

AHOpe Kid, bpaHuy3bKuli MUCbMEHHUK

e [loscHu, sk mu po3dymiew crioea AHOpe XKida. Hasedu chakmu Ha nio-
meepaxXeHHSs [ioz2o criis.

Lllo make Ceimosutli okeaH? Haseu i nokaxu Ha kapmi 1020 YacmuHu.
SAki 6bazamcmea rpuxogyroms 2/iUbUHU OKeaHy?

Sk Hazusaromb HayKy, W0 eus4yae okeaHu?

Xmo maki okeaHogpaghu?
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Hagpimo JmaroguHa migKoproe ranOuHM okKeaHy. IlizHaHHA
3eMmJi TpuBa€ IMOHAMA 5 THUC. POKiB. JIIOAM IPOHUKJIN B ITMOMHU
OKeaHiB, IiAHAJUCA Ha BUCOKiI ropu, 3aojaay HalcyBoOpimri
nycrteai. Bouu ocBoinu xkocmiuHmii nipoctip. Ha kaprti Bike He
sanuninaocsa «oinmmx naam». HesBaskarouu Ha 1e, 6araTo Kxpain
CBiTy IIPOJOBIKYIOTH HOCJTiIKyBaTH OKeaHU! IJisi BUKOPUCTAHHS
ixHix 6ararctB (maJj. 211).

e [lodymald, ski ckapbu npuxogye 8ooa.

Mopchki TPaHCNOPTHI - e aﬁ:fmp;noec e Bepe akTUBHy
LWNAXW — HanAeLeBLInM AIHep X pecyp yyacTb Yy KOnooGiry
cnoci® TpaHCKOHTUHEH- i Tennooi eHeprii Ha .

. BOOW B NpUpOAi

TanbHUX NEPEBE3eHbL 3emni )

4 N\
Benukuin npocTip

3 NOPIBHSHO NOCTINHOW

C OKEAHU TeMnepartypoto Ans
XUTTs opraHismis (y 80

pasiB GinbLue, HiX
Ha3eMHWUN CBIT)
N

Vs
&

4 4
OxonntolTb BupobnsioTe | | BiopisHoMaHITTS o 2030 poky
noHaa 70 % HE MEHLIEe HiX € OCHOBHUM ©nusbko
nnoLi 50 % kucHo | | oxepenom Ginka 40 minbnoHiB oci6
nraHeTu Ha nnaHeTi ans binbwe npaulBaTUMMyTb
Hi>XX 1 Minbsipaa Ha BMpPOOHMLTBAX,
HaceneHwHs || K 3anexartb Bif
L OKeaHiB )

Man. 211. 3HayeHHs okeaHiB Ans noacTea

MoTpeHynTecsa B napi/rpyni nokasyBaTun Ha idnyHin kapTi YacTnHM CB.i-
TOBOro OKeaHy Ta ixHi HanrmmbLi okeaHivHi xxonobwu. Ykaxitb, 6epern
SAKUX MaTepuKiB BOHN OMUBAIOTb.

LikaBo. Ynepuwe nioavHa 3adypunaca go gHa MapiaHcbkoro xonoby
23 ciyHsa 1960 poky. Lle 6ynn amepukaHcbkmun nenteHanT BMC CLUA [oH
Yonw Ta weenyapcbkun okeaHonor Xak lMikap Ha 6aTuckadi «TpiecT».

' MepernsHb Bigeo 3a QR-kogom Ta fisHaKcs, WO Take ak- [=] %
) BanaHr Ta xT0 noro BMHanwoB. https://cutt.ly/R5n98yl iil
- [

B enoxy Benukux reorpadiyHux BigkputTie ®. MarennaH ycTaHOBUB,
LLIO OKeaHW 3B’si3aHi Mixk coboto. HaBeam hakTu, aki nigTBepaXyoTh Le.
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Illo momomarae BuBuaTu okeanu. OKeaHn BUBYAIOTH 3a JOIIO-
MOT0I0 HalpisHOMaHiTHiIIMX 3aco0iB — 3 KopabJiiB, JiTakis, i3
Kocmocy. HaykoBo-mociigHi cyaHa ocHamleHi e(eKTUBHUMU
mpuiIagamMu, IKi OpaiooTh Ha TINOWHAX, a TAKOMK MHix yac Jo-
CIHiI)KeHHA Inapy atMmocdepu, AKUN B3aemonie 3 Bomorw. [lia
BUBUYEHHS OKeaHiB BUKOPHUCTOBYIOTh TAKOXK MiJBOAHI poOOTU Ta
OesmisoTHI migBogHi amaparu (maa. 212).

MigroTtynte y rpyni noigomneHHs abo npeseHTauilo Npo OAWH i3 nia-
BOOHUX OKeaHiYHMX anaparis. [peacraBTe pesynbrtaTu CBOEI poboTK
iHWKXM rpynam.

@) 5) O

Man. 212. CyyacHe obnagHaHHA Ans BUBYEHHA okeaHiB. 1. Batuckad.
2. Exonot. 3. bes3ninoTHun nigBogHui anapart. 4. HaykoBo-gocnigHe CyaHo.
5. MNMigBogHuin po6oT i3 rHydknmm nnaesusmm Manta Droid. 6. igBogHui
ApoH Alistar

CBiTOBUII OKeaH 3aJHIIAaETbCsA 3aragkKolo OJd JIIOACTBA,
OCKiJIBbKYM BUBUEHMII HeJOCTATHHO. MIOTO HOCITiIKeHHS BigKpu-
Ba€ HOBi MOMKJIMBOCTi PO3BUTKY BOJIHOI'O T'OCIIOZAPCTBa, IIPO-
BeIeHHA HayKOBUX IOCJiIKeHb MOPCBKUX POCJMWH i TBapuH,
CIIOCTepesKeHb 3a PiBHeM Boau Ta 3MiHOIO Temmeparypu. OKean
BiJlirpae BasKJIMBY POJIb ¥ TOPTiBJIi, TPAHCIOPTYBaHHI €HEPTOHO-
ciiB, Typusmi, BumoOyTKy IIaJnBa, PO3BUTKY 0OeperoBoi BiTpo-
eHepreTuku. Big «3mI0poB’si» oKeaHy i HAIIMX 3HAHb IPO HBOTO
3aJIeKUTh Hallla BJIacHa Oes3mexa i JoOpooyT.

OkeaH — MOTYTHS cuJia HPHUPOAU, IO BILJIMBAE Ha (hopmy-
BaHHSA KJiMaTy Ta MOTOOHUX YMOB 3€M.JIi.

LiikaBo. Mepnysa HyTpykyrna — €4uHUA MpencTaBHUK XUBMX iCTOT Ha
3emni, Akun 3gaTHUM XUTn BiYHO (Man. 213). Megysa Moxe TpuBanui 4ac




obxoantuca 6e3 Boan, NEepPETBOPIOKYUCH Ha MOMINn
(noyaTtkoBa cTagia po3BMTKY), a MOTIM 3HOBY NEpeTBo-
ptoBaTUCA Ha Meay3y, AKLWO € BoAa.

Ax mocaimxyrors armocgepy. Hayka, 1mo
BUBUAe 3eMHY aTMoc(depy, Mae Ha3By «MeTe-
opoJiorig» . HaliBa)KJIuUBIiITIy poJib Y BUBUEHHI
armocepu BimirpaioTs Mmemeocmanyii. Ha Man. 213. Meaysa
HUX 30UpaloTh BaxKJIuBY iH(opwmarito. Ilpu- HyTpyKyna
2adail, Axi 0aHi ompumyroms Ha MemeocmaH-
uisx. 3ibpaHi gaHi DAaOTh MOMKJMBICTH 3POOUTU BHUCHOBKHU IIPO
3MiHU KJiMary.

g BUMipioBaHHSA XapaKTEPUCTUK aTMoc(epu, a TAaKOXK IJId
MIPOTHO3YBAHHSA TOT'OAM 3aCTOCOBYIOTH PiBHOMAaHiTHI mpuianu,
po3MilieHi Ha CcyXomdoJii, OKeaHax, Ha MOBITPAHUX cyldax i B
KocMmoci (mas. 214).

MeTeoporo-
FiYHi
CYMYTHUKM
HaseMHa
aepono- CyI'IyTHI/III(OBa
rivHa CTaHulA
cTaHLUid MeTeoposio-
rYHUN
pagio-
nokartop

npuiemMHa
cTaHuis

Man. 214. ObnagHaHHa OANs OOCnigXeHHs aTMocdepu

l'azoBy 000J0HKY HaIOI ILIAHETH IIOTPiOHO HE TiJILKU BU-
BUaTH, ajie i Oepertu Big pylHYBaHHS.

Ax 3axucTtutu CiToBMIl OkeaH i aTmocgepy. CBiTOBi mocJri-
I)KeHHsS BUEHUX CTBEPIKYIOTh, IO 3a ocTaHHi 10 pokiB Hera-
TUBHA [id JIOAUHM Ha OKeaH 3pocja BaBiui. lle He TinbKu
«ocTpoBu» cMmiTTa. KiaimaruuHi sMiHM, 3me06iabIIoro moB’A3aHi
3 OiAJBHICTIO JIOAWHU, IIPU3BOAATL IO IIiABUINEHHA TeMIepa-
TYypU Ta KUCJIOTHOCTI OKeaHiuHmMX Boj. IlimKumcieHHA OKeaHY
HeraTHMBHO BIIJIMBA€ Ha JKUTTEAIAJIBHICTh MO0 MENIKAHIIiB.
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AK 3aXUCTUTU OKeaHn

e 3HU3NTU BMKOPUCTAHHA eHeprii (KopucTyBaTUCS rpOMagacbkuM TpaHcC-
NnopToOM, BUKOPUCTOBYBATWN NepeBaXxHO eHeproowazHi namnu).

e OBMeXnTn KinbKicTb BUPOBIB 3 NIacTUKy W HENNOHY (KopucTyBaTUCSH
fGaraTopas3oBnMKU NAAWKaMU NS BOAW, TKAHUHHUMW NakeTamum).

e [lpubupatn nnsaxi.

e He kynyBaTtu BMpoGIB, AKi LLKOAATb
MOPCbKOMY cepefioBuLy (MpuKpacu
3 Koparnis, NaHUMpIB Yepenax, LWKipu
akyn).

3rigHo 3 ponosigamn OOH, 50 %
ycix kopanosux pudie Ha 3emni —
nig 3arposoto BumMmupaHHs, we 20 % no-
BHICTIO 3HMULWEHO ©0e3 Hapii Ha BiaHOB-
nexHs (man. 215).

Man. 215. 3arnbni kopanu

Hamantonte nnakat «[xepena 3abpyaHeHHsa noBiTpsA». AKi i3 unx gxe-
pen 3abpyaHIoTb MOBITPS Yy BaWIOMYy HacerleHoMy MyHKTI? 3anpono-
HynTe 3axo4u LWOoA0 3MEHLUIEHHsT 3abpyaHEHHS.

YoMy KOXHa OKpema KpaiHa He MOXe CaMOCTIMHO po3B’s3aTu Mnpo-
6nemy 3abpygHeHHs noBiTpa? [MosACHITE, YoMy po3B’'A3aTh L Npob-
nemMmy MOXMMBO TifbKK BCiM KpaiHam pa3om. CTBOPITb MartoHOK Ha Temy «AB-
TOMOBINb AK axxepeno 3abpyaHeHHs».

_ Kopomko npo zono6BHe

e I'ocmmomapchKa AiAJABHICTD i JKUTTS JIOAUHK 0araTo B UYOMY
3aJIeKUTHh Bif cTany arMmocdepu Ta Boa CBITOBOro okKeaHy.

e Jlnsa BuBueHHs CBiTOBOrO OKeaHy Ta armochepu BUKOPHUC-
TOBYIOTh CydacHe OOJIafHAHHSA, SKe A€ MOXKJIUBICTH Ie-
pendaunTy HECIPUSATINBI IPUPOAHI SBUINA Ta 3aXUCTU-
THCA BiJl HHUX.

e 3a0pynHEeHHs OKeaHy Ta aTmMocdepu — 1e ryiodayibHa IIPO-
0sieMa, AKY MOJKHA PO3B’sI3aTH TiJIBLKHM BCiM KpaiHaM pasoM.

~~ TMepeBipsemo cede

1. Ha3Bu Hanrnmbwy Ha 3emni okeaHiuHy 3anaguHy. XTO nepLumm onyc-
TUBCSA Ha ii gHO?

2. Haseu gocnigHnka MOPCbKUX MMUOKWH, IKUIA BUHAWLIOB akBanaHr. Aki we
OKeaHiYHi JOoCnigXKeHHs NOMY Hanexarb?

3. Poskaxn, sik 3HiMKM 3 KOCMOCY AaloTb 3MOry BMBYaTK Npouecu Ha 3emrii.

4. Cchopmynton 3anuTaHHA Onst KPOCBOPAY, BignoBiaaMn Ha siki 6yayTb
ob’ekTun:
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Tuxut, AmnaHnmuyrud, llisHivHul Jlso0osumud, IHiticbkud, is0eHHUU
OKeaHuU.
5. MponoBx peyeHHs: Terep s 3Har0, Wo...; MeHe 3auikasurno...; Xouembcs
binbwe dizHamucs. ..

BukopucToBytoum pisHOMaHITHI gxxepena iHdopmauii, gisHantecsa npo
BIAKPUTTA BENMKUX MopennaBsuiB. 3anoBHITb XPOHOMOriYHY Tabnuuto.
MignUWiTe Ha KOHTYPHIA KapTi Ha3BM YacTUH OKeaHy, LUO X BiAKpunn Bigomi
mopennasui. MogymanTe, sk 61 BNAMHYNa Ha Halwe XUTTA BiACYTHICTb LMX
BIOKPUTTIB.

§56. AAS YOO MIAKOPHWTD HAUNBULL BEPLUMHM
TA AOCAIAXYHOTb HAMHEBE3MEYHILWI MICUS CBITY

Y ropax HeMae Hi YeCHOCTI, Hi NiJCTYMHOCTI.
BoHu npocTto HebeaneyHi TepuTopil.

PatiHeonb0 AHOpeac, anbniHicm, NUCbMEHHUK, MaHOPI8HUK

lMoscHu, Ak mu po3ymMiew crioea anbniHicma PatiHeonb0a AHOpeaca.
ki 2opu posmiwieHi 8 YKkpaiHi? Haseu ixHi eepwuHu i sucomu.

ki Hatisuwi 2opu ceimy?

Hu dosodunocsa mobi 6ysamu e 2opax? Modinucsa epaxeHHsIMU.

Axi ripeepki Bepmman Hausunrli. Ha 3emii icaye 14 rip, Bu-
cora axkux nepesuirye 8000 M, 3a 110 IX YacTO HA3MBAIOTh BOCh-
MUTHCAYHUKAMU. ¥Yci BOoHU po3srarmioBaHi B IlenTpanbpHiit Asii i
BpaskaloTh CBOEIO MiIlI[i0 Ta HenpucTyiHicTio. Ko)XHa Mae cBOiO
icropiro Ta perkopau (masn. 216). ¥V Iimamasax, HaMOJOAMIIX
ropax IJIaHETH, SKi NOPOAOBKYIOTh POCTH, PO3TAIIIOBAHO
10 BocbmuTucaunukis. ¥ Kapakopymi — 4. CxomkeHHA Ha IIi

[xomonyHrma 8848 m
/ KaHuyeHp)xaHra 8586 m
JIxouze 8516 M
/ Makany 8485 m
Yo-onto 8201 m
H>xaynaripi 8167 m
Manacny 8163 m

/Horopi K2 8677 m J/ Hanranap6at 8124 m
/FaLuep6pyM 1 8080 m / AHHanypHa
—Bpoya-nik 8051 M /18091 m
—Tawepbpym I _—lunwa-
8035 m faHrma
8027 m

Man. 216. Haneuwii BepLlinMHN CBITY
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BEPUINHU € MOUYECHUM 3aBAAHHAM Yy CBiTi BUCOTHOIO aJbIIiHI3ZMY
i mae Ha3By «KopoHa 3emuti».

Bocomumucaunuku — 1ie BEPIINHHU, IKi 3AiAMAa0OThLCA HaI
piBHEM mopsaA Buille Hik Ha 8000 M.

Anobniniam — BUJI CHOPTY, IO OCHOBHOIO METOI0 CTaBUThb
CXOI)KeHHS Ha IPUPOAHI Ta MITYYHI CKeJi Ta CTiHM, 30KpeMa Ha
ripCchbKi BepIIUHU.

Migrotynte y rpyni NOBiAOMNEHHS NPO OAHY i3 UMX FiPCbKUX BEPLUVH,

BUKOPMCTOBYIOUN PiBHOMaHITHI gxepena iHdopmauii. Kopmuctytounch
MarntoHkoMm 216, nobyaymTte CTOBNYMKOBY Aiarpamy «HamBuLli BOCbMUTUCAY-
HWUKW CBITY».

Crucox HaWBUMIUX Tip CBiTYy ouoJitoe ropa I[»KoMoayHTMa
(EBepect, 8848 ™) y l'imamaax (main. 217). BoHa BXoauTh 10
CIIMCKY CeMU HaWBUIIUX Bep-

HIMH ycix 4vacTuH cBiTy. I'opa
JicTasa cBoio HasBY B 19 cT. Ha
YecTh OJHOTO 3 KEPiBHUKIB reo-
Ie3NCTChKOI cay:xkOom DBpuran-
cokoi Iaaii I»xopm:xa EBepecra.
Omzmak y ropu € 1 crapima
Ha3Ba, AKa Mae TuOeTChbKe KO-

piaEa — [[»xoMmoJsiyHTMa, IO
o3Hauae «bBorumaa — martu Bcix
rip» Man. 217. dxomonyHrma

LiikaBo. Nxoppx EBepect 6yB y cknagi neplioi komMaHau, sika 4ochi-
axyBana [Nimanai. BiH 6y npoTtu Takoi vecTi. Piy y Tim, wWo oauH 3 gocnia-
HUKIB Mig Yac BUBYEHHHA MICLLEBOCTI HEe 3Mir 3HanTK MicLeBy Ha3By i Ha3BaB
ropy Ha 4ecTtb reorpada.

Jocnigite, sKi We Ha3Bu Mae us ropa.

Ha Esepecrt, HaliBUIIly BepIINHY, 3MiACHEHO HOHAMA ( TIUC.
CXOIKeHb. AJie He3HAHUMHU IJIA aJbIiHICTIiB 3aIUINAOTHCA TH-
cAYl TipChbKUX ITiKiB Yy BCbOMY CBiTi, 30KpeMa COTHI — 3aBBUIIKU
6—7 Tuc. m — y I'imasmaax.

Agsrimict [[ar Cxkort, akuit y 1975 pori nmepminm 3 6puTaH-
IiB migHaBcA Ha Eepect, B3acHyBaB OJlaromiiiHy Trpymny
Community Action Nepal, axy niaTpuMyioTh TUCAYI ajbIiHic-
TiB y cBiTi. Mera 11 miAJbHOCTI — PO3BUTOK OCBiTH, OXOPOHU
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3I0POB’sI Ta YMOB JKUTTs B cepeIHbLOMY ripcbkoMmy periomi He-
najay, Ae HpoKuBae OiJbIIicTh JIomei, AKi JoIoMaraioThb eKcC-
nepuiiam y I'imanaax.

Yum HeOesneuHe cxom:xkxeHnHsa Ha Esepecrt. Ilig yac excoenqu-
miri ma EBepect 3armuysao nouan 300 miomeiri. OCHOBHUMU IIPH-
YMHAMU CMEPTIi € CXOMKeHHs JJaBUHU, NaJiHHA Ta TPaBMU BHa-
CIiIOK mamiHHs, BMCOTHA XBOpoOa, OOMOPOKEHHS, COHAYHE
OIIPOMiHEHHS Ta iHIIi mpobjseMu 3i 3J0poB’AM, CIIPUUMHEHI 0COo-
OJIMBOCTAMMU IIepe0yBaHHS Ha TaKill BHCOTI.

[=]7%-[=]
' MepernsHbTe Bigeo 3a QR-kogom i gisHanTecs, AK yKpaiH-
) cbki anbnidicTv nigkoptoBanu EBepect. https://cutt.ly/W5h3hTG ~ [=]*

IMlo rake moxynrai. CJI0BO «IKYHTJIi» YTBOPUJIOCS BiJl «IKaH-
raj», 110 O3HAUa€ «HeImpoximHi sapocti». Habinbmnmi mKyHIII
PO3TAaIIOBYIOTHCS B OaceiiHi piuku AMas3oHKa, a TakoK y Hika-
parya, y I'aremaui, lleurpanbHiit Amepuri. € sicoBi macuBu B
Adpuni, IliBgenno-Cxiguit Agii, B ABcTpaJii i He TiTbKH.

Hoancyneni — ryctuii i Hempo-
XiZHUNA TPOIIUHUU JIiC.

J>KyHTJII 0XOmIITsL 6 % mo-
BEePXHIi MJIaHeTHu, aje BOHU BUPOO-
asioth 20 % xucHio (mas. 218).

LiikaBo. AmasoHcbki nicu HazuBa-
I0Tb  «NEereHsAMM nnaHeTu», OCKINbKK
BOHW NornuHaoTb noHag 15 % Byrnekuc-
noro rasy B atmocdepi. Man. 218. [pkyHrni

CkJiam i 30BHINIHIN BUTJIAJ BOJIOTOTO TPOIIiUHOTO Jicy Ama-
30HiI Bpakae BeJIMKOIO KiJIbKiCTIO pOCINH, BUHATKOBUM Oarar-
cTBOM BuAOBOrO ckjany (mpubamsao 4000 BumiB ofHUX IepeB).
IIs maitibaraTina Ha 3eMJIi POCJAMHHICTD Ma€ He3JiueHHi pecypcu
MIPOAYKTIB XapuyBaHHA, TeXHIUHOI Ta JIiKapChbKOl CUPOBUHU Ta
OymiBenbHUX MarepiangiB. PocaumHHICTh AMKYHIJIIB 3aIlyTaHa i
mIiJibHa, 0COOJIMBO Ha PiBHIi, HanOMMm:KuoMy 10 3eMJuri. Ha mpomy
pPiBHi € yuarapHuKu, TpaBu, JiaHU, AKi 3pOoCTalOTh TaK HIiJIbHO,
10 YCKJIAAHIOIOTh PYX Uepesd MKYHIJIL JIOAMHI 1 TBapuHAM IIeB-
HOoro posmipy. Tomy Oarato BUAIB TBapMH MEIIKAIOTh IIepe-
BasKHO Ha JepeBax.

HaitsmHamenuTinia pociinaa AMa3soHKHW — HanbiabIe Ha 3eMJri
jJaraTTa BikTOpis amasoHchka (Maiu. 219). Ii BesnuesHi mucTrnm



cAralTh y AiaMeTpi A0 TPhOX METPIiB 1 3JaTHI BUTPUMYBATU
macy o 50 kr. Ilsa yHiKaabHa pocamHa IIBiTe BHOUi, a BpaHIIi il
KBiTH XOBalOThCs MHiJ BOAY.

Man. 219. BikTopia ama3oHCbKa

Baceiin piukum AMasoHKa BBa)KalOTh OJHUM 3 HaliHeOesmeu-
HIIIIMX MicIlb y CBiTi uUepe3 BeJIMUE3HY KIiJIbKICTh XUKaKiB
(man. 220).

@ (o)

Man. 220. TBapuHHUIA CBIT piykM AmMasoHka. 1. HYopHUN kanmMaH.
2. Akyna-6uk. 3. AHakoHga. 4. EnektpnyHuim Byrop. 5. lMipaHbs. 6. MNasapa.
7. Bugpa riranTtcbka. 8. bypuin naky. 9. |Hia amasoHCbKa

o—
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' MigroTynm noBigoMneHHs (Mpe3eHTauilo) Npo XWXy TBapuHy OacemnHy
—' pivkn AmasoHka (3a Bubopom). Ynum Hebe3dneyHa usa TBapuHa?

BupybyBaHHsa niciB AMasoHii 4OCArNO0 HaAMBULLOro pPiBHA 3a OCTaHHI
15 pokiB. YacTi noxexi — Le eTan ouynweHHs 3emMni Big nicy. ®epmepu
CBIiAOMO nignantoTb Noro, Wwob Ha 3BiNbHEHIN Bia AepeB TepuUTOpIi BUNacaTu
poraTty xygoby abo BmpoLLyBaTh Col. AMa30HCHKI JlicM BNAMBatTb Ha Krimat
y perioHi Ta BCi nnaHeTi. [lo 9kux HacnigkiB MoXe NPU3BEeCTU 3HUKHEHHSA
aMa30HCbKMX iciB?

':' Aki Hebeanekn MOXYTb OuiKyBaTU TYPUCTIB Y AMa30OHCLKUX .
nicax? lNepernaHbTe Bigeo i ganTe BignoBiaob Ha 3anu- (=] [=]
TaHHSA. Y rpyni Nigrotynte NOBiAOMSIEHHSA MPO €K30TUYHMIA POC-

NWHHWIT aBo TBapUHHWIA CBIT AXyHrMiB. O6'egHainTe csoi pobotn  [E

i cTBOpiTb Nnenbyk. MNpuaymanTte Ha3ey, pybpuku, ninbepitb an-

3aiiH. https://cutt.ly/85h3RXx]

_ Kopomko npo zoroBHe

e HaiiBumioro BepmmHOio cBiTy € ropa EsBepect (Ixomo-
JyHrma, 8848 M), sika posramoBaHa B l'imasiasx.

e Bepminanu, aki s3gifiMaloThbCcsA HaJ PiBHEM MOPS BUINEe HixK
Ha 8000 M, HA3MBAIOTh «BOCBMUTUCAYHUKAMU».

e AMAa30HCBHKI JIicCM HasMBAIOTh <«JIETEHIMU IIJIaHETH».

~~ TMepeBipsemo cede

1. Un goBoamnocs To6i nigkoptoBaTh ripcbki BepwnHn Ykpainn? MNoginucsa
BPaXXeHHAMMU.

2. MNonpauton 3 KapTor. 3HaNan HaNBULL BEPLUNHK CBITY. [okaXkn Ha KapTi
nicu AMasoHir.

3. BukopucTtoByroum pisHOMaHITHI axxepena iHdopmauii, gisHancs, ke 3Ha-
YEHHS TPOMIYHOro nicy Ansa NguHN.

4. OuiHn cBoto pobOoTy Ha ypoui, NpoaoBX peveHHsi: Cb0200Hi 51 0i3Hascs/-
nacs...; 5 eidkpue/-na dns cebe...; 5 xouy...

MigroTyrite NOBIAOMMNEHHSA NPO €K30TUYHMI POCIMHHUIA ab0 TBapPUHHWIA
cBiT axyHrnis. O6’cgHante ceBoi poboTu i cTBOpiTL Nnenbyk. Mpuay-
ManTe HasBy, pyOpukn, nigbepite gu3anH.




TEMA 3. K 3MIHUTU CBIT HA KPALLE

§57. K AWAUHA BIAUBAE HA B3AEMO3B'A3KM
Y MTPUPOA|

Konu 6yne 3pybaHe ocTaHHE AepeBo, konu Oyae oTpyeHa
OCTaHHA pivka, konm Byae cninMaHo OCTaHHLOroO nNTaxa, —
TiNbKWN TOA4I BU 3pO3yMieTe, LLO rPoLli He MOXHa ICTW.

Mydpicmb iHOiaHCbK020 Hapody

e [loscHu croesa mydpocmi iHOiaHCbKko20 Hapody.
o [Ipuzadadl, sKi iCHyromMb 83aEM0O38’3KU y npupodi.
e Haeedu npuknadu 83aeM038’a3Ki8 y rnpupodi.
[ o
Axi 0yBaroTh B3aeMo3B’A3Kku y mpupoai. Bei Tina »KuBoi i He-
JKMBOI IPUPOAM MiK cO00I0 B3a€MOIIOB’si3aHi. ¥ IIPUPOMIL BUIi-
JSIOTh TaKi I'PpymM eKOJIOTIUHMX 3B’A3KiB: MiK HEXHBOIO Ta
JKUBOIO IIPUPOJIOI0, PIBHMMM KOMIIOHEHTAMU »KMBO1 IIPUPOIU,
MisK JIIOAMHOIO Ta IPUPOAOIO.
VYeci KOMOOHEHTH IPUPOAM TiCHO B3a€EMOIIOB’fA3aHi, 1 3aru-
0eJb OMHOTO 3 HUX MOJKEe IIPUB3BECTH M0 HebaKaHUX HACJIIIKiB
U1 IIPUPOJAU Ta JIOAUHU.

Y rpynax HaBegiTb Npuknagn B3aeMo3B’da3KiB: rpyna 1 — TBapuH i poc-
NUH; rpyna 2 — pocnuH i NioavHy; rpyna 3 — TBapWH i NoguHK; rpyna
4 — xunBOI i HeXxunBoi Npupoan. 3o06pasite X y BUrNagi cxemu. MNpegcrasTe i
NOSICHITb HaBedeHi npuknagn. 3pobiTb BUCHOBOK.

' | Po3rnsaHb 306paxkeHHsA Ha MarntoHKy 221. YcTaHOBW, SKi 3B'A3KM Ha HUX
—! 306paxeHo. Aki 3 HMX TOBI JOBOAUNIOCA cnocTepiratv y Npupoai.

A ™

® @

Man. 221. B3aemo3B’a3kn B Npmupogai
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Illo Taxe exosoriuHa piBHOBara. yce B IIPHUPOJi B3aEMO-
noB’a3aHe. Himo He icHye oKpeMo, BCi KOMIIOHEHTU HPUPOIH
BIJIMBAIOTH i 3ajie)KaTh OnHi Big ogamx. OTiKe, y IPUPOAIL icHye
«piBHOBara».

Exonoziuna piénoéaza — 1e TaKUU CTaH €KOCUCTEMH, 3a
AKOT0 IIIATPUMYETHCS PiBHOBara MisK PiSHUMM i1 KOMIIO-
HEeHTaMHu Ta CTa0iJIbHUII KOJIOOOIr pPeuoBHUH.

Ha ekoJoriuny piBHOBary BIIJIMBAIOTh Pid3HI YUMHHUKU KHUBOI
1 HEXXHUBOI IIPUPOAM, a TAKOK JioAuMHa. BoHa 3maTHa MacoBO
SHUITYBATHU IPOMMCJIOBL BUAM OPTaHi3dMiB, MOPYIIIyBaTH 3B’ I3KU
MiX HUMH, AKi popMyBaJnCsA BIPOJIOBXK TPHUBAJOro uacy. Tu
B)Ke 3HAEII, IO TaKUH BILJINB MOKE MPU3BECTU A0 PYUHYBaHHSA
caMuX €KOCUCTEM.

BuciiB «exoJsioriuna piBHOBara» BUKOPUCTOBYIOThH AJIs OIICY
faylaHCY Mi’K opradisaMaMu, TaKUMU AK JIOAUHA, POCINHN, TBa-
PpUHHU, Ta IXHIM cepegoBUIIEM KUTTA. JIIoau BiAirpaioTh KJIO-
YOBY POJIb Y JOCATHEHHI eKoJIoriuHol piBHOBaru. llosacau yomy.

Ak BM yaABnsgeTe ekonoriyHy piBHoBary? 3o06pasiTb y Burnagi ma-
NIOHKa.

Exosoriuna piBHOBara 3abesmeuye cTabiJIbHICTh OpPraHi3MiB i
HaBKOJIUINHLOrO cepenosuiia. Ilosewi, mocyxm, yparanu, Io-
JKerKi, 0e3BigmoBimaibHe IMOJIOBAHHA HA TBAPUH a00 3HUINEHHS
POCJIMH — MOPYHIVIOTH €KOJIOTiUuHYy piBHOBAry.

Bnpaea «lo 6yge, akwo...»:

3HUKHYTb XMXi NTaxu
MiTO CTaHe CNeKoTHUM
3nma O6yae MarnoCHIKHOK i XONO4HO
3HUKHYTb OOLLOBI YepB'aKM

Ax mropuna B3aemosie 3 npupoaoro. IIpupona Bigirpae Bax-
JHUBY POJb YV MaTepiaJlbHOMY Ta AYXOBHOMY KUTTi JIIOAEH, CJIY-
I'y€ COPUATJIUBUM CEPEIOBUIINEM IJs BiAMOYMHKY, €CTeTHUYHOIL
HACOJIOIN, BiTHOBJIEHHS 3JI0POB’.

O6roBopiTb y rpyni, ke 3Ha4YeHHs npupoan Ans nwguHn. 3o06pasitb
pesynbraTt 06roBopeHHs y BUrnsgi MmantoHka abo cxemu. NpeseHTynte
pesynbTaTn CBOEi poboTK.

YuceabHiCTh HaceJeHHA 3eMJIi mocTiitHo 3pocrae. ¥ 2022 po-
IIi HaceJleHHA IJaHeTH 3eMJIsd BiKe HOCAIJI0 8 MiJabApmiB ocio.



Kuraii, Ingia, Conoaydeni IllTatn AMepuku HaJe:KaTh 10 KpaiH
i3 HalOiJIBIIIOI YHCeJbHiCTIO HaceneHHs. IIIBuaki Temmm 3poc-
TaHHS K1JIbKOCTI HaceJeHHs IIPU3BOIAATL A0 TOrO, IO AJA MOT0
3abe3eueHHsa NPOAYKTAMMY XapUYyBaHHSA BUKOPHCTOBYIOTHL HOBI
TeXHOJIOTI1I B ciJibcbKOMY rocrnomapcTBi. Ile HeraTuBHO BIIBa€e
Ha T'PYHTH, 3HIMKYE IXHIO poxiouicts. JliogamM moTpiOHa He
TiIBKM 1Ka, a W KUTJIO0, omAr, mpeametru mnodbyry. Tomy 3i
3POCTaHHAM KIiJBKOCTI HaceJIeHHs 3POCTa€ HaBaHTaKeHHS Ha
npupony. Jlrogu mjss 3aJ0BOJIEHHS CBOIX HOTpPeOd HAPOIIYIOTH
BUPOOHUIITBO, HACJHIAKOM IILOTO € 3HUIIEHHS POCJWH, TBAapPUH,
3a0pygHEeHHs IIOBiTpA, BOAM, I'PYHTIB Tomlo. Taka maiAapHICTH
JIOAMHHU YacTO NPU3BOAUTH A0 CYMHUX €KOJIOTIUHINX HaCJigKiB.

Po3rngHbTe nNpuymMHM NOSIBU €KONOoriYyHMX npobriem i 3anponoHyinTe
LWIAAXW IXHBOIO PO3B’A3aHHA.

Exosoriuni mpo6aemMu Ta iXHi IpUYMHHA

BHUKHEHHS TBapPWH BpakoHbEPCTBO, PYMHYBaAHHA Ta 3HU-

LLLeHHA MicLb iCHYBaHHSA

BucHaxeHHs (3HMKEHHSA
pPOAIOYOCTI) IPYHTIB

IHTEHCUBHE CinbCbke rocnogapcTBo

3abpygHeHHs mopiB
HadTO

BngobyToK KOpPUCHMX KOMmanwH 3 Mop-
CbKOro gHa, aBapii Ha HadTOBMAOLYB-
HUX BULLKAX | TaHKepax

3MEeHLUEeHHS noLLj
nicis

BupybyBaHHA niciB, noxexi BHacnigok
Bownosux gin, nocywnmea noroga

KncnotHi gouui Bubyxu Big 6oenpunacis, BUKMAM XiMiu-

HUX I'IiD,I'IpVIE)MCTB

3abpygHeHHs BOAOWM CTiyHi BOAM 3 NOBGYTOBUMM Ta MPOMMIC-
noBuMK Bigxogaamu, 3MUBWU 3 MoOniB 3

oTpyTOXiMikaTamn Ta gobpmnBamm

AARRA

Ak rocnogapcbka AisnbHICTb BANUMBAE Ha NpMpoay Baloro Mmicta/cena?
HaBegiTb npuknagu no3nMTMBHOIO i HeraTMeBHoOro Bnnmey. Lo pobute
BN onga 36epexeHHs Npupoaun CBOEi Manoi 6aTbKiBLWMHN?

LiikaBo. lpcbki cxunu JliBaHy konucb 6ynu BKpUTI BiAOMWMU NiBaH-
cbknmm kegpamn. Ane 5000 pokie Tomy gnd OyadiBHMUTBA XpamiB i nanauis
Ginbwy 4vacTtuHy ix 6yno BupybaHo. JlereHga cBiguMTh, WO uUe 3pobunu
80 000 gpoeopy6iB 3a Haka3zom uapst ConomoHa.

Akri ekosoriumi opramnizaiii CTOATh HA 3aXHCTI JTOBKiJIA.
IIpoGaema 3axXMCTy JOBKiJIIA — BasKJIMBE MidKHapOIHe IHUTAHHS.
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OxopoHa HaBKOJUIIHLOTO IIPUPOTHOTO CEpefoBUINla — OAHA 3
rao0anbHUX TpoOJieM BUKMBAHHA JioacTBa. IIpoBimHa posb y
npoMy Iporieci majdexkutTh Opramisamii O6’emgmanmx Hamii
(OOH), y pamkax akoi pospobseno IIporpamy i3 saxucrty Ha-
BKOJUIIHBOTO mpupogHoro cepexoBuiia (UNEP).

HocuTh BIJIMBOBUMU Y CBiTi € MisKHApoAHI HeypAIOBi opra-
Hizamii: BcecBiTHiti ¢orag mukoi mpupomm (WWF), T'pinmic
(Greenpeace), BcecBiTHe ToBapucTBo 3axucty TBapuH (WSPA),
Mixxkunaponauit 3eneHuit xpect (Green Cross), MisxkHapomHU
coio3 oxopouu mpupoau (IUCN) Ta im.

3a manumu BcecBiTHBOTO coio3y oxoponu mpupoxu (World
Conservation Union), 3a ocrauui 500 pokiB Ha 3emyi 3HH-
KJ0 844 Buam TBapuwH i pocamH. Huninrne BuMupaHHA TBapuUH
BBa’KAEThCS HAMOIJIBININM i3 YaciB SHUKHEHHS IMHO3aBPiB.

' Po3rnaHbTe norotunu ekonorivHmMx opradisauii (man. 222). Kopuctyio-
YUCb Pi3HOMAHITHUMKU OXXepenamu iHhopmalii, Ha3BITb iX.

Man. 222. JloroTunu eKonoriyHMX opraHisauin

IIopoky B YKpaiHi 3pocTae KiJlbKiCTh NIPUXUJIbHUKIB €KOJIO-
riyHMX opraHisaiiii, 30iIbIIy€eThCs IXHil BHECOK Y PO3B’ sI3aHHSA
rI00aJIbHUX €eKOJoTiuHmX mpobsiem. B VKpaini moxkHa Bumi-
JUTHU TaKi HaBIJIMBOBIIIL eKoJIOTiUuHI oprauisariii: Hamionauib-
Hui eKoJgoriuaui meHtp; « MAMA-86»; «Erosoris-IIpaso-Jlio-
IuHa»; BceykpailHchbKa eKOJIOTiUHA Jiira ToIIo.

e [Todymadl, YoMy mak Kaxymb: «Ekonozis mo20 Kpato noyuHaemscs 3
eKorsoaii Mo2o domy, a KpaiHu — 3 ekosioaii piOHO20 Kparoy.



_ Kopomko npo zonoBHe

e ¥V mpuponi BCi KOMIIOHEHTU B3a€EMOIIOB’A3aHiI MiK co00o0r0,
TOMYy 3MiHa abo 3armbesb OJHOTO 3 KOMIIOHEHTIB MOKe
IIPMU3BECTH OO0 Heba)KaHMX HACHIAKIB g IPHUPOIU Ta
JIIOAUHU.

e IIpupoma morpebye Oepes;KJIMBOrO CTaBJIEHHSA Ta OXOPOHM.

e ¥V cBiTi i B YKpaiHi CTBOpeHi eKoJIOTiuHi opranisarrii i
doHIU, MeTa AKUX — 3aXUCT IIPUPOIU.

~~ TMepeBipsemo cede

1. Ay po6oTy npoBoauTe BU ANsi 3GEepeXeHHa Npupoan CBOro Kparo?

2. MpunycTn, 3HaAHHA AKMX NpPeaMmeTiB NOoTPiOHI Ana Toro, Wwob nosicHNTH
npouecu B3aeMogii MoanHu i npupoau.

3. HaBean npuknagu nopyLlleHHs1 eKornoriyHol piBHOBArn B Micui Balloro
NPOXuBaHHA. HasBu NpUYMHK | HAcCNigKkK LUX nNpoLecis.

4. [loBeamn Ha npuknagax, Wo y npupoai Bce B3aeMornoB’si3aHo.

5. OuiHu cBoto po6oTYy Ha ypoui, NpoaoBX pedeHHs:: MeHi 3po3ymino, wo...;
Y meHe suHuUKo ba)xaHHs...; Skbu 5. ..

Hocnign, sk noavHa BNAMBaE Ha Npupoay y BallOMy HaceneHomy
NyHKTi. 3pobu CBITANHY KpaesBuay PiAHOrO Kpako, Hanpuknag, LWKinb-
Horo noAaeip’s. Cnpobyn BigwykaTn ¢oTo 20-pivHOT 4aBHUHW 1 NOPIBHAWTE iX.
Mocninkyncsa 3i cTapoXxunamu, po3rnsHb CBITIMHA Yy Kpae3HaB4OMY My3ei abo
doToanbLbomax Bawworo micta (cena). lNMopiHAN iX. Yn 3miHMNacsa micueBicTb?
Axkwo 3aMiHunacs, cnpobyin 3HauTU NPUYMHHO-HACNIOKOBUIM 3B'A30K. 306pasu
noro cxematu4Ho. 3pobu BUCHOBOK NPO 3MiHK, SiKi Biabynucs.

§58. UOMY KAIMAT CTAE TENMAILWLUM

3MiHa kniMaTy cepno3HO BNMMBaE Ha 300POB’S HALOT MnaHeTu
Ta BCiX Ti MeLUKaHUiB, i M1 MOBMHHI NepenTn 40 EKOHOMIKK
€KOJNOriYHO YMCTOI eHepril, dKa He 3aneXxuTb Big BUKOMHOIoO nanvea.

JleoHapdo [i Kanpio, amepukaHcbKul akmop

e [loscHu cnoea JleoHapdo i Kanpio.

o [Ipuesadal, 3 skux easie cknadaembcs nosimps. Yacmka siko2o 2a3y 8
rnosimpi Haubinbwa?

Sk 8i0bysaembcs npouec HagpigaHHs1 Moeimps?

lpueadali 3 ypokie eeoepadhil, Wo make Krimam.

Ax BuHukae mapHuKoBuM ederrt. Byraekmciauit ras ta iHmri
rasu, 10 MicTAThCSA B aTMoc(depi 3eMiri, mOBepTAlOTh TEILJIO TaK
caMo, AK CKJO y Temuili. Ile ABuIlle Mae€ Ha3By NAPHUKOBUL
epexm. Y TEILJIUITIO COHAYHE NPOMIHHA IIPOXOAUTH Uepes3 CKJIO,
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HarpiBamouu I'PyHT. YIIPOJAOBK MHS TeIJI0O HakonuuyeThbesa. He-
BeJIMKa YacTHHAa TeIllJla BUXOIUTh HA30BHi, a yacTuHA BimOuBa-
€ThCSA BiJ BHYTPIIIHIX CTiH TEIJIUIIL ¥ 3aJUMIIAEThHCA BCEepPeaMHi
(mam. 223, A).

HarpiTe NoBiTpSA
niginMaeTsCca Bropy

V
A ®

Man. 223. A. COHsIYHI NpOMEHI, MPOHMKa4YM B TENMNLIO, NPOrpiBaTb
r'pyHT. B. MapHukoBMin ehekT

3a TaKoK caMOI0 CXeMOI0 HarpiBaeThcs MoBiTps. CoHAUYHI
TeIJIOBI IPOMEHI IPOXOAATh Yepe3 BepXHi Imapu armocdepu, a
TeILJIO, AKe BUIIPOMiHIOE HArpiTa COHAYHUM IPOMiHHAM SeMJIsd,
HaAKOIINYYEeThCA B Tpolocdepi: Taki rasu, AK ByIJIeKUCAUN ras,
MeTaH, a TaKOXK IIapu BOAU YTPUMYIOTH TEILIO.

OOMiH TenJ0BMM BUIOPOMiHIOBAHHAM Mi’K IOBEpPXHEIO
3eMmii Ta aTMocepOr0 Ha3WUBAIOTh NAPHUKOGUM eheKkmom
(man. 223, B).

OcKinbKU I)KepesioM TemJa A aTMochepu € 3eMJisd, TeMIIe-
paTypa HOBiTPsS 3 BUCOTOIO 3MEHIITYETHCA.

LiikaBo. Ynepwe napHUKOBUM edeKkT onucaB paHUy3bKUA YyYeHUN
XKan-batnct Xosed dyp’e B 1824 poui, noro HasmBalTb aBTOPOM Tep-
MiHa.

OcramHiM yacoM, y 3B’A3KY 3 T'OCIOZAaPCHKOI0 MisIILHICTIO
JIOOVWHU, KiJBbKiCTh IMAapHWUKOBUX rasiB Ha ILIaHeTi 30iabmry-
eTbcd. Jlioau moyasu BUKOPUCTOBYBATH BUKOIIHI BUAU ITajINBa,
a BYIJIEKUMCJIUM ras, M0 3 aBJABCA IPU IXHbOMY 3TOPSHHi, Ha-
KomnmmuyBaBcs B aTMoc@epi. 3pocTaHHA KiJIbKOCTi BYTJIEKUCJIOTO
rasy B arMoc(hepHOMY IOBiTpi MPU3BOAUTH A0 MOCUJIEHHS Map-
HUKOBOTO e(hpeKTy Ta HMOTipIIeHHA eKoJoriuyHoi curyarii. Ile Ha-
3UBAIOTh 2/100AJIbHUM NOMENJiHHAM.



Po3rnsiHbTe ManoHoK 224 y rpyni Ta nepernsiHeTe Bigeo 3a  [El:x[E]

QR-kogom. O6roeopiTe. Cknagite cxemy «YMHHKKM, AKi NO- b
cunoTb NnapHukoBui edekT. https://cutt.ly/e5h3LeF [w] :
EHepriga
Bio CoHuS 4

Tenno, sike ; Tenno, ke
BUMPOMIHIOE 3eMNns o _ BUMPOMIHKOOTb
B s AN MOpA
TennoenekTpocTaHUil — CnantoBaHHs
OCHOBHe xepeno BYrinns,
HaANULLKY HadTK, rasy

BYINE€KUCNOro rasy

Buxnonu BupyGyBaHHs
MalLLWH nepes, sKi
BOUpanu

BYrMeKNCcnun ras

Man. 224. YnHHUKK, SKi NigCUIOTE NapHUKOBUIA eekT

MopgentoeMo «IIapHUKOBUM e(eKT» y T'PYIIi.
https://cutt.ly/d5h8ptZ

Ari Hacaigkum mapHUKOBOro edexry. 3a ocTaHHI
130 pokiB cepemHsa TeMmmeparypa Ha 3eMJIi 3pocjia MaliyKe Ha
1 °C. V IliBHiuHi# miBKYJi TaKOro TEILIOro mepioxy He OyJio 3a
ocrauui 1400 pokis. 2016 piK cTaB PeKOPAHO TEILJINM POKOM
HOBOTO TuCcAY0JITTSA. ¥ 2021 poiri crmocTepiraiu pexopaHe 3poc-
TaHHS TeMIiepatypu y €spomi — 6iabIine Hixk Ha 2 °C, m10 cupu-
YMHUJIO HEMMOBipPHY CIIEKY, MAcIITa0Hi ITOXKeXKi Ta ImoBeHi.

YHacIiIOK IOTeIIIHHA IMOPYIIYEThCSA PiBHOBara y Impupomi:
TaHYTh JLOJOBUKHU, IIIABUIIYEThCA PiBeHL CBiTOBOTO OKeaHY,
YacTilmamTh IIaBOAKHU, 3acyxu, yparanu. Kiaimatuuxi smiHu
MIPU3BOIATDH A0 3HUKHEHHS 3 €KOCHCTeM IeBHUX BU/IIiB POCJIUH,
o Mirpailii TBapuH, HEIPUCTOCOBAHUX 10 HOBUX yMOB. Uepes
3MiHM TeMIIepaTyp HauOiJbIlle MOMKYTh IIOCTPasKJaTH IITaXWH,
AK1 poOJIATh HAWOOBIIIL IepeJbOoTH, — aJyKe Ha MICISgX IXHBOTO
THi3AyBaHHA BiKe OyAyTh iHIMI IITaxm, 110 MPUJIiTAIOTh pPaHiIle.

IIlo Taxe Byraeuesuu ciin. IloTenninaa KiiMaTy 3aBaae 3Ha-
YHUX 30MTKIB €eKOHOMIIli I B3arposKye S3H0pPOB’I0 i IKUTTIO
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aoneii. Byab-saKa qigJIbHICTE JIIOAWHY, KA BUKOPUCTOBYE eHep-
riro, BmamBae Ha KJimar. Hampukian, BogmMo aBTOMOOIJB,
KOPHUCTYEMOCS TeJeBidopaMu i KOMII'IOTepaMM, T'OTYEMO 1KY,
BMUKAEMO OIlaJIeHHA B3UMKY, BJITKY — KOHIUIIIOHEP, CBiTJIO,
den, mpacky Toiro. Tax Mu 3aaumiaeMo CBiii 0COOMCTHII ByT.JIe-
IeBUi cJig Ha 3eMJri.

Byzneyeeuil cnid — 1me 3arajbHa cyMa BCiX BUKHJIB map-
HUKOBHUX rasiB, BUPOOJIEHUX JIOAWHOIO, OpraHisalli€io, Io-
Iielo, TIPOAYKTOM, MICTOM, YypPsAIOM, NIPSAMO UM OIIOCepe]-
KOBaHO.

CKopoueHHSA BUKHAIB MapHMKOBUX ra3iB — BJIACHOT'O BYyT.JIe-
IeBOTO CJIIAYy — MO’KHAa BBa)KaTU MOKA3HUKOM €KOJIOTiYHO Bif-
noBimanbHOI moBeniHKU. [y 3pYyYHOCTI pPO3pPaxyHKY 1 cIpuii-
HATTA BCi IApHUKOBI rasu nepeTBOPIOIOTH B ekBiBaseHT CO,,
TOOTO PO3PAXOBYIOTH, CKiJIbKIM BYTJIEKICJIOTO rasdy 0yJio 0 BMIi-
JIeHO IIpW IeBHOMY Bupi naiaabHOCcTi. Ileit obcAr BKas3ymOTh B
ogmHUIAX CO,-eKB.

ByraeueBuii cJrin
E-mail-noBinomneHHa — 4 r
E-mail-noBigomneHHsa 3 06’eMHUM BKNnageHHam — 50 r
0,5-niTpoBa nnacTukoBa NnsLKa 3 BOAO MicueBoro po3nuey — 110 1
Y cepegHbomy nnswka — 160 r
Moposuso — 500 r
Mapa AXuHciB — 6 Kr

O3sHanomcs 3 iHpopmauieto. Mogyman i nosacHK, YoMy BYrneLeBun cnig
O[HOrO N TOro CamMoro NPoAyKTY Pi3HUN.

Byrneuesun cnig a6nyka 3i cBoro cagy, 3'igeHoro nig gepeBsoMm, Ha sIKOMy
BOHO pocno, ctaHoBuTb 0 r CO,. AKwWwo Kynysatn abnyka, BUPOLLEHi Y BaLlii
MicLLeBOCTi B C€30H (TOOTO BNiTKY abo Ha no4aTKy OCeHi), TO ByrnewueBsui cnig
sa6nyka ctaHosutume 10 r CO,.

OaHuMm i3 HacnigkiB NigBUWEHHA TemnepaTtypu Ha 3eMni € TaHEeHHS
NbOOOBUKIB, AKi BKpuBatoTb AHTapkTuay i MpeHnaHgito. TaHeHHSa no-
NSAPHOro NboAy MOXe B ManbyTHbOMY BMAIMHYTWU Ha BCi KpaiHW CBIiTY, pO3Mi-
weHi Ha y3bepexokax nopsag 3 HAMKU. OGroBopiTh y rpyni, sk came Moxe
NPOSIBUTMCSA Lier BNANB Y ManbyTHbOMY.

Arxa yuacts YKpaiHM B MiKHApPOTHOMY CHiBPOOITHHUIITBI 3
OXOPOHM HABKOJUIIHLOTO cepemoBuina. Harma gepskaBa 1oci-
Jlae OHe 3 BarOMHUX MiCI[hb Y Mi*KHApPOAHOMY CITiBPOOiTHUIITBI 3
OXOPOHU HAaBKOJUIIHLOIO CepeaoBHUITa. YKpaiHa Iigmucasa




MeMmopauAYyM IIPO CIIiBPOOITHUIITBO YPALiB YKpainu Ta Kanagu
3 IUTaHb 3MiHM KJiMaTy, a TakoX IIpoTokos mpo criBpobiTHU-
IITBO 3 MUTaHb 3MiHM KJimatry 3 Himeprangamu.

VYKpaina O0epe aKTHUBHY y4YacTh y AifAJbHOCTI €BpolerichbKoi
Exonomiunoi Kowmicii, macammepen ii KomiteTy 3 exoJioriumoi
nmoaiTuku. 3 1995 poxy Ykpaina € uarenom Pamgu €Bpomnu — of-
Hiel 3 HaAWBMNJIMBOBIIINX OpraHisailiii, y AiAJbHOCTI AKUX IIU-
TAaHHA OXOPOHW HABKOJIMIITHBOTO CEPEIOBUIIA IIOCiZAIOTh BaK-
auBe micrme. Ykpaina ax uiaed OOH e cyBepeHHOIO CTOPOHOIO
faraTboxX MiKHAPOAHUX IIPUPOJLOOXOPOHHUX Yroj i pasoM 3 iH-
IMUMU KpalHaM¥ CBiTY IPOJOBIKY€E aKTHUBHO IIPAIlIOBATH HAJ 3a-
BAAHHAMU IIOJ0 BPATYBAaHHSA HAIIOI IJaHEeTH BiJl eKOJOTiuHOIo
Jauxa.

_ Kopomko npo zonoBHe

e Mexanism mnporpiBamHs armocdepu 3emJi, Harpiroi co-
HAYHUM TeIIJIOM, Ma€ Ha3BYy «IIapHUKOBUU e(eKT».

e IloTennminua KJiMaTy HeraTMBHO BIJIMBAa€ Ha OpraHisMmu,
3arposKye 3J0POB’I0 i HABITHL JKUTTIO JIIOHei, 3aBHac 3Ha-
YHOI IIIKOAM €eKOHOMIIIi.

e YKpaiHa 3 mepHiux [OHIB He3aJIe’KHOCTI aKTHUBHO CIIiB-
Ipalljoe B MiKHApPOAHUX IIPUPOJOOXOPOHHUX 3aX0Jax Ta
peaJizalil eKoJIOTIiUHMX TIporpaM i IPOEKTIB.

~~ TMepeBipsemo cede

1. Un icHye napHuKoBMA edreKT B aTMocdepi Ta AKMMW rasamm BiH
CNPUYNHEHNIA?

2. Y 3B'A3KYy i3 UMM B aTMOC(epi 3MEHLLYETLCA KiNbKICTb KACHIO | 3pocTae
KiNbKIiCTb BYrfieKMcnoro rasy?

3. Aka HebGe3neka NoganbLLOro 3MeHLWEHHsT B aTMOCcdepi KiNbKOCTi KUCHIO
i 36iNbLIEHHSA KINLKOCTI BYrneKnucnoro rasy?

4. Lo moxeLw 3pobuTn Tn, Wo6 3MEHLLINTN BMICT B aTMocdepi NapHUKOBUX
rasis.

5. MoscHW, Yn Mmoxe BUPYOYBaHHSA NiCiB BNIMHYTU HA NAPHUKOBUI eqdekT.

6. MNMpogoBx peyeHHs:: Cbo200Hi meHi 8darniocs..., MeHi cmano 3po3ymi-
nuM...; Y MeHe 8UHUKIO baxkaHHS...; SIK6uU. ..

[m] £ [m]

Mpongun Tect «Min Byrneuesun cnig» i gisHanca, SknMn syr-
neuesun cnifg 3anuwlaew TM Ha nnadHeTi 3emns. B
https://cutt.ly/g5h8v59 d
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§59. WO O3HAYAE XUTU B EKOCTUAI

4 Bipto, WO We MOXHa BpATYBaTW Hally niaHeTy
Ta BCiX 1T MeLKaHLiB.
JleoHapdo /i Kanipio, amepukaHCcbKUl akmop

e [loscHu, sk mu po3ymiew crnosa JleoHapdo i Kanpio.

e [llo susyae ekosnoeisi?

e SKky nmoOuHy MOXHa Ha3gamu €KOJ102iHHO Oc8i4eHOow i suxogaHow? YHu
3apaxoeyew mu cebe 00 makux?

e Y yomy yHikanbHicmb mepumopii, Ha sKil mu npoxusaew?

Illo Take ctuas exo. Ile :KkuTTa B rapmoHii 3 nmpupoxaow. Bin
CTaB JIOTiYHOIO BIiAIIOBiAAI0 MIBUAKUM TeMIaM PO3BUTKY HayKu,
TeXHiKH1, IPOMUCJIOBOTO BUPOOHUIITBA, IO i AeJajli 3pOCTaIOTh.

Exoctunb (Bim rpem. Eikos — OyAMHOK) 3’ABUBCA B KiHILI
20 cr. Came B el mepiojn JIloAM BCHLOTO CBiTY IIOUAJId YCBiZOM-
JIFOBATU IIPOOJIEMU €KOJIOTil Ta crmpoOyBajii CTBOPUTU BJIACHUM
«YHUCTHUH» KYTOUOK VY KBaApTUPI um OyAmMHKY. «DBaTbkamu»
iHTep’epy B €KOCTHUJIi BBaKalOTh CKAHAMHABCBKUX AU3alTHEPiB.
BoHu nparayau CTBOPUTU IIPUPOAHY aTMoc(hepy, AKa HACUUYE
JKUTEJISA BeJIMKOI0 MicTa YMCTOI0 eHepreTuKoio, JoIoMarae Bi-
MMOYHUTH i MAKCUMAJIbHO PO3CJIA0OUTHUCS ITiCJIs BAXKKOT0 mHsA. s
037100JIeHHS BUKOPUCTOBYIOTH TiJIbKM HaTypaJibHiI MaTepiaju:
JepeBo, IJINHY, CKJIO, KaMiHb.

Ha Tai moripmieHHsa 3arajJbHOTO €KOJIOTIUHOT'O CTaHy Ta ca-
MOIIOUYTTs HacCeJeHHs JIOAU AefaJi OiabIlle BiAgaOTh IIepeBary
OPTaHIYHUM IPOAYKTaAM, OAATY 3 HATYPAJIbHUX TKAHWH, 0€PYyThH
AaKTHMBHY yYacTh y 3aX0/aX i3 3aXMCTy HABKOJUIITHBOTO CEePeo-
BUIIlA BiJl TOTAJBLHOTO 3a0pyaHEHHA.

JAtummsa 6 cmuni «exo» — 1e TOTPUMAaHHSA 3J0POBOTO CIIO-
co0y KUTTA Ta KUTTA B TapMOHii 3 IIpUpPOIOIO.

JKuTTsa B eKoCcTHJIi — Ile KOJIM MM B)KHBAEMO OPraHiuHi IIpo-
IVKTH 0e3 IITYyYHUX O0apBHUKIB i KOHCEPBAHTIB, HOCUMO OIAT 3
HaTypaJbHUX MaTepiajiiB, mepecimaeMo 3 aBTOMOOiIsA Ha BeJO-
cunen abo HaeMo IIIMIKM, BiAIIOUMBAEMO B €KOJOTiUHO YMCTUX
MicIiax.

Exogaoriuamii npaktukyMm: «Um roTroBi BM 0 SKMTTS B €KO-
CTHIIL? »

1. Po3amunHka «EkonoriyHi 3agadvi».




A 3 He3akpuTOro Ha nepepsi KpaHa B iganbHi Teye Boga. 3a XBUITMHY BU-
Tikae 8 n Bogu. CKinbkn 4nCTOi BOAM BMTEYe B KaHanizauito 3a nepepsy Ta
YPOK?

B Cim’sa lNeTpeHkiB Wwomicausa cnnavye 3a CNOXUTY eeKTPOEHEprito 3a Ta-
pudcom: 1 kBT * rog eHeprii = 1, 44 rpH.

1) Y KiHUi micauga cim’a 3annatuna 141,12 rpH. O6umncniTb, ckinbkn KBT enek-
TpOeHeprii cnoXxuna cim’a 3a micsiub.

2) 3anponoHynTe ABa cnocobu eKOHOMIT eneKkTpoeHeprii Bgoma.

2. Bnpaea «EkonoriyHa 3amiHa». 3aMiHiTb 3anponoHOBaHi pedi Ha Ti, sKi
3MeHLaTh BMfNB Ha HAaBKOMULLHE cepefoBuLle. HaBeniTb BNnacHWin npuknag.

AKX NpaBun BY BXe JOTPUMYETECS | BOHW € BalMM €KOCTUNeM?

»

BbaraTtopasoBa
COMNOMMHKa

MNnactukoBa
CONOMMHKA

»

Y peMoHT abo
nepewmnTn

»

?

Y CMITHUK

Moizgka B napk

»?

BaHHa

>

3eneHb y nonietu-
NEeHOoBIN ynakoBLi

»

?
NnacTtukoBa
nnsawka

?
MNonieTnneHoBun
naket

?

OpnHopaszoBui
CTaKaH4uK Ans Kasu

»?

[NonieTnneHoBa
ynakoBka

2 )y




EkonorivHi npobnemn moro micta/cena. Po3rnsHbeTe y rpynax CBiTIIMHU
Ha MantoHKy 225. Aki ekonorivyHi npobnemun Ha HUX 3o06paxeHo? Aki 3
HUX XapaKTepHi ANs MiCUEBOCTI, Y Kl BU NpoxmBaeTe? YKaxiTb MNPUYNHY
BUHUKHEHHSI Npo6nemu, 40 SIKUX HacrigkiB BOHA NpU3BOAMTb. 3anponoHynTe
LWNAXN T pO3B’A3aHHS.

@ @) )

@ © ®)

@ ©)

Man. 225. ExonoriyHi npo6nemm

Y4aBiTb, WO BKU CNiBpobiTHMKN HaykOBO-AOCNIAHOIO iHCTUTYTY 3 NMUTaHb
ekororii. Bam gopyyunu gocnigntun YepBOHOKHUXHI POCIIMHM CBOET MiC-
uesocTi. MNoTpibHO cdhopmynioBaTn MeTy, NpeamMeT Ta 06’ekT 4OCHIAXKEHHS,
cknactu nepenik HeobxigHoro obnagHaHHs. lMigroTynte iHbopmauito ans
NPoBeAEHHA Takoro AoCnigXeHHS | npe3eHTynTe Ti.

Po3rnaHb npoaykTn Ha marnioHKy 226. AKi 3 HUX, Ha TBOK AYMKY, KO-
PUCHI, a AKi — Hi? [NoscHM Yomy.

(o

S &

Man. 226. Xap4yoBi npoayKkTu

»
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Aki maTepiann po3knagarTbCs B NPUPOAHNX YMOBax HanwBeuawe? Aki
mMaTepianu posknagatTbes Oinbw TpuBanun Yac? 3pobiTb BUCHOBOK 3
JaHunx Tabnuui 6.

Tabauus 6
Yac po3kJagaHHA JeAKMX HMITYYHUX MaTepiaiB y mpupoai, poKu
Manip KoHcepBHa ®PinbTp Bif MonieTuneHoBun Ckno
OaHkKa LUrapok nakert
2-10 90 100 200 1000

MpaBuna noBeniHKK y npupogai

MpuraganTe npasuna noBeAdiHKM y npupoai. Y rpyni Hamanwonte eko-
NOriYHWA 3HaK OO ogHOro 3 npasun (Ha BubIp).

e [JOTPUMYMTECH YNCTOTU: HE 3anuwanTe nicna cebe cMiTTS;
e Hikonn He po3nantonTe GaraTTa B ficax i niconapkax;
e He KmgamTe B CTOBOYpW OepeB HOXi Ta COKMpW, He obampanTe Kopy

Oepes, He 30MpanTe 6epe3oBUn Cik; He PBITb KBITH;
® He WYMIiTb Y NiCi, He BMUKaNTE roflocHO My3uky. Lle posnsikye 6aratbox

TBapWH, 0cobnMBO NTaxiB y Nepiog BUCUOKYBAHHA SEUD;
® He NOBITb METENNKIB, Xab, ALWIPOK, NTAWeHAT, 6iNYEHST, iIHWNX TBAPUH.

_ Kopomko npo 2on06He

e IcuyBaHmHsA JIOAUHM 3aJI€KUTH BiJl CTAaHY HABKOJIUIITHBOTO
cepeoBUIIIA.

e Jl1a HOpPMAJIBHOTO KUTTS JIIOAWHI IOTPiOHA YmcTa BOja,
MoBiTpsA, IxkKa. Yce me Jyoguua O0epe 3 npupoau. Tomy Jrron-
CTBO MAa€ JOKJagaTh Oararo 3yCcHJb AJs ii 30epesKeHHs.

~~ TMepeBipsemo cede

1. YmMmicT nuny B nosiTpi Hag mictom y 15 pasiB BuLLe, HiX Y CiNbCbKil Micue-
BoCTi 1 y 150 pasiB BuLe, HiXX Hag okeaHoM. [oAcHY, i3 YM Lie NoB’'A3aHo.
2. HasBu cBOI KOHKpPETHI Ta peanbHi Aii woao 36epexeHHs pisHOMaHITTA

TBapWH BaLLOro kpato. KoxHy Aito aprymeHTy.

3. Pasom 3 gopocnumu gocnign cBil ogsar. 3 SKMX TKaHWUH Oro BUrOTOB-
neHo? 3pobu BUCHOBOK.
4. OuiHn cBo pobOoTYy Ha ypoui, NpoaoBX peveHHA: Cb0200H| 5 disHascs/
-nacs...; 5 eiokpue/-na ons cebe...; Tenep g 6yody...

Y rpyni Burotoete noctep «306epexemMo npupoay pigHoro kpato!». IHi-
LitonTe i NpoBeiTb eKOoNoriYyHy akuito y CBOIW LKoni, rpomagi, crnps-

MOBaHy Ha pO3B’A3aHHA OfHiel 3 ekonoriyHnx npobrnem Bawoi
MiCLLeBOCTI.




Y3ArAAbHEHHSA AO PO3AINY s

1. 3asHau, sik Ha3nBalOTb NPOLIEC YTPMMAHHSA iHopmaLii B mam’aTi.

A 3anam’aToByBaHHSA
B 36epiraHHs

B BigTBOpPEHHSA

I 3abyBaHHSA

2. YKaxu, SK Harikpalle 3anam’sitat iHhopmallito.

A npocnyxatu oauH pa3s

B npounTatn Agivi

B npocnyxatu kinbka pasis Ta BiATBOPUTU

I npounTaT oguH pas Ta BigTBOPUTHU

3. O6epw 3ariBe CNOBO YN CITIOBOCMOMYYEHHS B Neperiiky TepMiHIB.

KopomkoyacHa nam’sms, dog2ompueasia nam’sms, aMHe3isi, yeaaa, CoH

4. YcTaHOBU BiANOBiAHICTb MidXX BUaamm 3aibHOCTen Ta IXHIM BU3HAYEHHSAM.

1 O6oapoBaHicTb A HasiBHiCTb 3aranbHOro piBHs 3aibHOCTEN, WO He
2 TanaHTt BUAINSE NOOMHY cepen, iHLWKnX
3 MeHianbHicTb B piBeHb pO3BUTKY MPUPOOHMX 3a4aTKiB, Y AKOMY

noanHa MoXe CTBOPHOBaTH HOBE, HE3BUYANHE

B HasiBHICTb Takoro piBHA 34iOHOCTEN, O BUAINSE
NIOONHY cepep, iHWnX

I HasABHICTb y ANTMHM KiINbKOX BMAIB 3ai0HOCTEN B
OfHIN ranyasi, Wo galTb 3MOry AOCArTU BEPLUNH
nesHol npodecil

5. 3a3Hauy Ha3By yKpalHCbKOi HAayKOBOI CTaHUii B AHTapKTUL.

A «Akagemik pyLLEBCBHKMIA»
B «Akagemik BepHagcbkum»
B «Akagemik BUHHM4YEHKO»
Ir «<Akagemik Koponbos»

6. [loBeauw, L0 30i0HICTb | 3agaTkn — He ogHe 1 Te came.
7. Yomy, Ha TBOK OYMKY, TPUBanicTb CHY B AiTen i NigniTkiB BigpisHAETbCA?

8. MMosCHN, YnM MexXaHi3M HarpiBaHHA aTMocdepn 3emri CXOXKUIN Ha Harpi-
BaHHSA POCNUH y Tennuui.

9. Chopmyrnion i 3anuwm nopagn AN Kpaworo 3anam’aToByBaHHS iHop-
Mauii.
10. Hacto moxHa noyyTn oymKy «HeBe cyyacHa Hayka He MoXe BuHai-

TV 3acib anst NOBHOrO 3HULLIEHHST KOMapiB? Big HWUX CTiNbku HENPUEMHOCTEN
nogsam i TeapuHam!y YaBu, WO Takun 3acid 3HangeHo. Yn npaBuibHO BUMHUTL

noavHa, KL CKopUCTaeTbest HUM? Yomy?
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