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Illanoéna n’amurnacnuye!
Illanoénuil n’amurknacnury!

Ieit migpyyHuK momomMoske TOOi PO3MIMPUTH 3HAHHSA PO IPUPOLY.
Tu gisHaelmicsa, HaCcKiJIbKM pi3sHOMAaHITHI Tijma i aBuIila mpupogu Ha
Hamriit maaHeri i1 y BceecBiTi, AK iX MOXHa BHMBYATH, BiJ Y0T0 HEOO-
XigHO 3axmInaTi 3eMJI0 Ta il MellIKaHIIiB. BuBuaioun mpupomo3HaB-
CTBO, TH B3aHYPHUIICA y CBIT mocaigHuIiTBa. AMKe BUKOHYBATHUMEIII
CIIOCTEPEIKEeHHI M JOCTiaN, IMOosSCHIOBATUMEII iX pe3yJIbTaTu, POOUTH-
MeIll BHUCHOBKM. KoKeH KpPOK Yy BUBUEHHI IpuUpoau HaOJIMKaTIMe
Tebe MO PO3yMiHHA ii 3araJok i rorysaTmMe OO BHUBUEHHs OioJiorii,
(isukm, ximii, reorpacgii, ekosorii B HacTyImHUX KJacax.

Ilizpyunmnk mogijieHO Ha PO3MiIM i TeMH, 3MiCT AKHUX PO3KPUTO
B maparpadax. Ilicia ocHoBHOro Texcty maparpada € Taki pyopuKu:
«Ilizcymxm», «Cropinka mpupogomocaigzHuka», «CTopiHKa epyauTas,
«3anuTaHuA. 3aBIaHHa». Hagimmo morpidHa Ko:kHa 3 HUX?

ﬁ MNigcymku

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

CTtopiHka npupogogocnigHuka

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

o7 C =
TOPIHKa epyauTta

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

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

Lia pyOpuvka MIiCTUTb Pi3HOMaHITHI 3anMTaHHA 1 3aBOaHHS, siKi 4aayThb
TOGi 3Mory nepeBipuTy, Yn obpe 3acBOeEHO MaTepian naparpada. Yac-
TO OCTaHHE 3anMUTaHHSA YM 3aBAaHHSA B Hili MO3HAYEHO 3ipoykoto (*).
AKWOo TM gaBaTMMELL BUYEPrHi BiAMOBIAI Ha 3anuTaHHSA | CTapaHHO
BMKOHYBaTUMELL 3aBAaHHSI, TO 3MOXELL JOCAITU BUCOKUX Pe3ynbTartiB Y
BMBYEHHI MPUPOLO3HABCTBA.

NEZEROVW
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MonpaulouTte B rpynax “< [NonoMoXyTb gopocni

3aBAAKM TaKUM PyOpHMKaM TH 30arHeIl, 110 0e3MeXHUI CBIT IPHPO-
I JIeTIie BUBYATH ¥ obepiraTy He IMOOAMHIIL, a CIILJIBHO 3 OSHOKJIACHMU-
KaMu i pigHmMu.

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

V migpyunuky 6araTo imiocrpamiii. IXHe ImpusHaueHHS — HaJaBaTH
TOOL mOomaTKOBY iH(opMallito, pO3BUBATH CIIOCTEPEKJIMUBICTEL i ecTeTHUHI
CMaK¥, 3HAMOMUTH 3 TiJIaMU IIPHUPOIU, HeOeCHUMU TiJIaMU TOILO.

Y mnpoMy HaBUaAJbHOMY pPOIIi ToOi moBemeThcsa 00’ eIHyBaTHUCS
3 ONHOKJACHUKAMM B TPy IJsd POOOTH HaJ HABUAJILHUMU IIPOEKTAa-
mu. II1o6 3po3ymiTu, AK IIpaIioBaTH B I'PyHi, IOTPiOHO YBasKHO CJIY-
XaTH HOSCHEHHSA BUMTEJA. A 30arHyTH CYTHICTHh IIPOEKTiB JOIOMOKE

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

Osmaiiomcsa 3 mamM’ATKOI0 «fIK mparoBaTH HaJ HABUAJILHUM IIPO-
eKTOM y TpyIi». ¥ Hill MicTAThCA MOpajau IMOA0 BUKOHAHHS HABUAJIb-
HOTO IIPOEKTY.

Sk npauyroeamu Had Hag4yasibHUM POEKMOM y 2pyrii

. YBaXXHO MpoynTanTe METY NPOEKTY.

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

3aBAaHHA HEOOXigHO BMKOHATW.

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

4. TNomipkynTe, WO BaM 3Ha[obuTbCcA ANs BUKOHAHHSA 3aBAaHb (Hampuknag, sike
obnagHaHHs, martepianu), SK Kpale npegctaBuTU pesynbrati Bawoi poboTu
(Hanpuknag, doToans0boM, CTEHA, NPe3eHTaLis, MantoHOK, Tabnuus).

5. Po3noginite 3aBAaHHA MiXK YrieHaMu rpynu, BU3Ha4YTe TEPMIHM TX BUKOHAHHS.

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

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

. OdbopMiTb pesynbratii BUKOHaHHS MPOEKTY, MiAroTyMTeCh A0 iX NpeacTaBreHHs.

. MpeseHTynTe NPOEKT YYHAM iHLWKX rpyn abo iHLWKX Knacis.

. OUuiHITb, HackinbKkM ycnilHol Oyna poboTta Hag NPOEKTOM rpynu B LifIoMYy i

0COOMCTO KOXXHOMO yYacHUKa.

N =

© 0o N

Skimro mig uac podoTH HAJ IPOEKTOM V BaC BUHHUKHYTH TPYLHOIII,
3BepTANTECA MO JOIOMOTY /IO BUUTEJA.

Baxxaemo ycmixis! Asmopu
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Yce, 110 Tebe oTOUy€e, HA YOMY 3YOUHUTLCS TBill mOTJsAn, a00 CTBO-
peHe JioamHOIO0 (HAIPUKJIAL, aBTOMOOiIb, TeJeBi3op, OYAWHOK, Teje-
(om), abo Hi (ax-0T mepeBa, 30pi, piuka, xXMapu).

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

IIpupony mnominAioTh Ha KHUBY i HeXuBy. o KuBOi mpupomm
HaJIe)KaTh Pi3HOMAaHITHI opraHi3sMu: pPOCIMHH, TBApUHU, JIOAWHA,
rpubu, 6axTepii. A mo He:xkuBoi nmpupoau — Cone, Micsaib, moBiTp4,
ripchbKi mmopoau ToIIio.

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

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

NAPUPOOHWUYI
HAYKU

o E.UE ' ’
i)

Man. 1. Haykw, Wwo BMBYaloTb npupoay
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PYX V KOCMiUYHOMY IIPOCTOPi, Jla€ 3MOTY 3aBUaCHO AOBiyBATHCS IIPO
HACTAHHSA COHAYHOTO UM MiCAYHOTO 3aTeMHEHH.

Bionozia — Hayka IIpO JKHUBY IIPUPOAY. ¥YUeHi-0iojorm BHBYAIOTH
B0BHIIITHIO i BHYTPIITHIO OyJOBY OpPraHi3MiB, YMOBH IXHBOTO JKUTTS, 3MiHU,
IO BigOyBaloThCS B opraHismMax. 3aBAskKy Oiosorii JsoguHa OTPUMYE 3HA-
HHsI, HeoOXimHi a1 30epesKeHHA BUJIB JKUBUX iCTOT, OXOPOHU AOBKIMJIA.

I'eozpagia — Hayka npo niaHery SeMias. I'eorpadu mocaimKyoTh
3eMHY MIOBEpPXHIO, IOroAy, OKeaHMW i MOps, HapoAHu, AKi HaceIdioThb
Semurto. TakoK BOHM BMBYAIOTH IIOIMHPEHHS BUOIB POCJIUH i TBapuwH
Ha HaIIi# miaaHeri. 3aBOAKHM il HAYII MU MaeMO 3MOI'y KOPHCTYBa-
THCA PiBHMMHM KapTaMu, Ji3HABATHUCA IIPOTHO3 IIOTOAM, OIIAIJINBO
BHUKOPHCTOBYBAaTHU OaraTcTBa IIPUPOIMN.

disukxa KOCIHimKye PisHOMAHITHI 3MiHM, II10 BigOyBalOThCA 3 Tija-
MU Ipupoau (HaAIpUKJIAL, YTBOPEHHS TyMaHy, HOSBa OJMCKABKHU i
yac rpos3u). Bes ¢QisumuHmMX 3HaHbL He 00ifiTHMCA TPU CTBOPEHHI Ipen-
METiB MOBCAKJEHHOIO BXKUTKY, aBTOMOOiIiB, JiTakiB, cMapTdoHis,
pisHux mpmiaamiB i MexaHi3MiB.

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

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

PesyabTaTun ¢BOiX mocCaimsKeHL NPUPOAM acTPOHOMM, OioJioru, reo-
rpadu, disukm, XiMiKHU, eKOJIOTH BUCBITJIIOIOTH Ha CTOPiHKax HAYKoO-
éux éudanv npo npupody. [lo HUX HaeXaThb eHyuk.ionedii, cil06HU-
KU, 008i0HUKU, AMAACU, BUSHAYHUKU POCAUH | MEAPUH, Xpecmomamii
rTo1o. IH(opMmaIitzo mpo mpupoay MOKHA TAaKOK 3HAWTHU B IHTEepHeTi.

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

* flka poJIb MPUPOTHMYMX HAYK B JKHTTi JIOMHHU

Y npupogHMUYMX HAYKaX 3pO0JIEHO YMMAJIO BiIKPUTTIB, AKi 1moJer-
IIYIOTh "KUTTA JIOAUHN. Po3risgHeMo mpukaas. 3aBaaku (isuiri jgron-
CTBO [i3HAJIOCS MPO EJeKTPUUYHUNA CTPYM i IIoUYayo 3aCTOCOBYBATH HOTO
IS BUTOTOBJIEHHsS 0araThboxX KOpuUCHHX pedeit (maj. 2). Hampuxian,
XOJIONUJIbHUKA, IIPAacKU, IIPAJbHOI MAIIMHM Ta iHIIUX ITOOYTOBUX
IPUJIALiB, AKiI JomoMaraioTh BMKOHYBATH XATHIO POOOTY. 3aBAAKU

w/” eJIeKTPUUYHOMY CTPYMY IpAIlIOI0Th KOMII IOTepH, TejeBi3opu, eIeKTpo-

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

MoOii, moraru, JidTH, a TAKOK IPUJIALU, IO 00irpiBalOThL Ta OCBIT-
JIIOIOTH HAIIi JoMiBKHU. Bes3 eJIeKTPUUHOrO CTPyMy HEMOMKJIHBaA podoTa
OiAIPHUEMCTB 3 BUPOOHUIITBA JiKiB, IPOAYKTIB XapuyBaHHA, MUNHUX
3aco0biB i 6araThLox iHIITKX.

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

Biogoru 3’scyBanu, III0 BpasKeHHSA JIOIUHU €JIeKTPUUYHUM CTPY-
MOM yKpa# HeOe3meuHe /s i :kuTTA. TOXK HeoOXimHO 3HATHM TIPaBUJIA
MOBO/?KEHHS 3 eJIEKTPOIPUIIALAMU Ta He-YXUJIbHO iX TOTPUMYBaTHUCH.

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

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

-
W

ﬂpakmuqu 3aHssmms. O3HaNOMIeHHSA 3 pPiSHUMM TUNaAMU OOBIAKOBUX
BUAaHb 3 NPUpPoAHNYUX HayK.

Mema: BYMTUCS 3HAxXoAMTK NOTPIOHY iHdOpMAaLio B AOBIAKOBMX BUOAHHSX
3 NPUPOOHUYMX HayK.

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

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

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

CTopiHKka npupoaoaocniaHuka
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Hdai eidnoeidi Ha 3anumaHHSA:

LLlo micTuTbCA B CrOBHMKaX GionoriyHmX i reorpadidHmMx TepMiHiB? Aky iHdop-
Mavuito MicTsaTb eHumknonegii? Lo mictutbca B reorpadivyHomy atnaci, a wo —
B aTnaci-BM3Ha4YHMKy? Ake NpusHavyeHHs1 po3rnsaHyTUX SOBIAKOBUX BUAAHbL?

£

- Migcymku

& Mp1poao3HaABCTBO — Lie 3HaHHS NIOAMHN NPO NPUPoaY.

& Mpupoay BMBYaKOTbL MPUPOAHUYI HAyKu: acTpoHoMis, Giomnoria, reorpadis,
disuka, ximisi, exonorisi.

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

& BuBYeHHA Npupoau gonomarae Ni0AvHI nisHaBaTy 3axuwaTty i i, noninwysa-

TW CBOE XUTTA.

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

-

. Ha3eu npmnpogHudi Hayku. LLlo BOHK BUBYalOTL?

2. ligroTynm HEBENU4YKy po3MnoBidb NpPo Te, SIK NoANUHA BUKOPUCTOBYE
3HaHHSA NPO NPUPOAY B NOBCAKAEHHOMY XMWTTI.

3. Ak T1 BBaXaeLw, Ansi Yoro HeobxigHo BUBYaATK Nnpupoay? Bianosigb
OOr'pYHTYN.

4*. KopucTylouncb AOBIAKOBMMU BUOAHHAMM Ta |HTepHeToM, gobepwu

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

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

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

NMITIETVRRW

.

( §2. METOJH BUBYEHHAA ITPUPOIU

IIpupoay BHBUAIOTH Pi3HMMU MeETOAAMM, Ha3BeMO iX KPOKaMM 0
misHaHHA IIPUPOIU.
- CnocrepeixxeHHs — IEPUINl KPOK N0 Mi3HAHHA MPUPOAM
IIpupoma i smimm, 1m0 BimOyBaroThesa B Hili (cxim CoHIs, mpopoc-
TaHHA POCAMHM 3 HACIHMHU TOILO), 34aBHA IIPUBEPTAJN yBary JIIOIUHI.
Crepilly BOHa cHOCTepirajia 3a HUMH 3a JOIIOMOIOI0 OPraHiB UyTTiB
(sopy, cayxy, Hwxy, cmaxy i domukry).
Tak, 3a DOIIOMOIOI0 30py JIIOAWHA Mi3HAETHCA IIPO KOJip, po3Mipm
i dopmy Tin mpumpomu. Ciayx momomarae 4YyTu i PO3PiSHATH 3BYKWH,
HIOX — BiguyBaTu U po3pisHATH 3anaxu. [OTOPKHYBHINCH PYKOI 10
mpeaMeTa, JIIOAUHA Ti3HAETHCSA, AKUHM BiH — XOJOAHUI UM rapAdmnii, rja-
IeHbKUUN UM IOPCTKUi, M AKUi um TBepauii. CIocTepe:KeHHsa 3a IIpPU-
POMOI0 MOIOMOIIN JIOAMHI 3pOOMTH UMMAJO BiIKPUTTIB i BMHAXOIiB.
Bapro mpuragartu, Imo JiTak Haragye mraxa B IOJbOTI (Maj. 3), a mim-
w//” BomHWII YOBeH Mae o0TiuHy Qopmy, aK y pub. lle iume Kinbka mpuksa-

oy
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IIiB, AK 3aBAAKU CIIOCTEPEKEHHIO JIFOJU
OTPUMAJY 3HAHHSA PO IPUPOLY i BUKO-
pucramu ix. MeTon cmocTepekeHHA i
HUHI JOCUTDH IOIIUPEHUNA y IPUPOTHU-
YnX HayKax.

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

A0 IMSHAHHA IIPUPOAN i HAMMOTYXKHILUWIA Yy CBITi
[Ilo6 BusHauaTwm pPO3MipM Tiam Ha TPaHCMOPTHWIA NiTak,
3emui i B Kocmoci, a Takok BimcTaHi CTBOPEHUN B YKpaiHi

MiX HHUMM, 3aCTOCOBYIOTH BHMIipIO-

BaHHA. Hanmpukiajn, 3aBASKM BUMIipPIOBAHHIO MOBKMHM PIiUOK HisHa-
Jaucd, 1Mo HaipoBmia piuka YKpainm — [[Hinpo, a 3aBIAKM BUMIipIo-
BaHHIO IIBUAKOCTI PyXy remapiiB 3’scyBaJju, IO BOHM HAWIIBUAIIL
cepen HaseMHUX 3BipiB. [[ismaTuca mpo Te, SAKe Tijio Mae OiIBIITY
Macy i Ha CKiJIbKU I'paMiB UM y CKiJIbKH pasiB, MOKHA 3a JOIOMOTOIO
3BasKyBaHHA, TOOTO BuMipioBamHsa ixHboi macu. Tobi, madyTh, Tex
IDOBOAMJIOCS B3OiliCHIOBATH Pi3HOMAHITHI BuUMipOBaHHS, B30KpeMa
BUMIipIOBaTH CBi#l 3picT, TeMIepaTrTypy Tijia Hif wac 3acTyau, dac
BUKOHAHHS JOMAIITHIX 3aBIAaHb.

* ExcniepumenT — TpeTii KPOK /10 MiSHAHHA MPUPOIH

1106 mosicHuTH, YOMY BifOYBaIOTHCS Ti UM Ti ABUIIA IPUPOIH, VUEHI
IIPOBOAATHL excnepumenmu, abo docnidu. ExciepuMeHTOM Ha3UBaIOTh
BUBYEHHA TiJI i ABUIN IPUPOAU B CIel[iaJbHO CTBOpeHUX yMmoBax. Ilpm
IbOMY OOCJITHUK MOMKE 3MiHIOBATH YMOBU €KCIIEPUMEHTY i yBasKHO
CTEXKUTH 3a IepebiroM sABUIN B yMOBax, IO 3MiHIOIOTbCS. KomHHMMI
JOCJIiT IPOBOAUTHCA JJIsI TOTO, 00 OTPMMATH BiJIIOBiAL HA 3alIMTaHHAg,
sKe CcTaBUTh nOpupojonocaimauk. I[Ipomomyemo To6i o3HaiOMHUTHCS
3 OIIMCOM JOCJimy, I1o BMmimieHo Ha CTOpiHIIi IpPUPOLOJOCIiTHUKA.

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

+ SIK mpaBWJIHLHO 3aCTOCOBYBATH METOAU BUBUECHHS NMPUPOTUA

Ilepmr HiK BUKOpHCTATH OyAb-IKMH METOJ BHUBUYEHHS IPUPOIU —
CIIOCTEePEe)KeHHs, BUMIipIOBAHHS, €KCIEPHUMEHT, IIOTPiOHO BU3HAUUTH
oro meTty, ToOTO JATH BiAIIOBiAbL HA 3alMTAHHS: JJIS YOrO f Iie podIio?
Hampukiaan, MeTy cHocTepe:keHHSA MOKHa cGOPMYJIOBATH TakK:
3’scyBaTH, JUCTKH AKOTIO JiepeBa — KJIeHa UM TOIIOJi — »KOBTiIOTh BOCe-

HU IePIINMHP, a METy BUMipIOBaHHA — BU3HAUUTH PO3Mipu KiMHATHU.

ITorim moTpi6HO BU3HAUUTH, AKi il BUKOHYBATUMYThCA IJIS
BUBUEHHs fIBUIIA YU Tija IPUPOAU, TOOTO BiANOBICTH HA SaNUTAHH: i/«

Ty
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10 i K a1 pobuio? I[Jid IbOro IMOTPiOHO 3amnCcyBaTH, 1[0 BUBYAETLC, Y
AKX yMOBax Iie BiZOyBaeTbCdA, a TaKOK o0paTu HeoOXimHi mpuiamm.

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

Ha ocHoOBi oTpuMaHuUX pe3ysabTaTiB 000B’A3KOBO POOUTHCS BUCHO-
BOK. ¥ HbOMY Mae O0yTH BimobparkeHO, UM AOCATHYTO METH BUKOHAHOI
poboTu 3 BUBUEHHS Tija a00 ABUIIA IPUPOIH.

Posrngmemo mpuriman excmepuMeHTy. Hac 1ikaBuTb, y AKill Boxi
Kpaile posurHIEThCA IIYKOP — V XoJonHiln uwm tertiii. Ile i Oyme memoro
Hartoro gocaigy. Tobi Bimomo, 110 IIyKOp J00pe PO3UNHSIETHCA B rapadiii
BOMi, amiKe Ile CIIOCTepiraermr mopasy, KOJu migcosomxiyern uail. Toxx
BHCYBaEMO NPUNYuLeHHA: IYKOP Kpallle PO3UNHAETLCA y TEILIiil BOAi.

Yce, 1110 3HaHO00UTHCS IJIs €KCIIEPUMEHTY, IIOKAa3aH0 Ha MaJIIOHKY 4.

i i 4 -
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Man. 4. JocnigKyemMo po3YMHHICTb LYKpY Y BOA;:
1 — cKknsHKa 3 Tensio BOOOID; 2 — CKIISiHKA 3 XONOAHOK BOAOHD; 3 — LyKOp

Y KOXKHY CKJASAHKY JOAAMO II0 OSHINM YalHill JIoMKedIli ITyKpy i pos-
mirmmaemo. Crocrepiraemo, siK y CKJSHI 3 TEIJIOI BOJOI IIYKOP PO3-
UYNMHAETHCA IIIBUAIIIE.

3adikcyemMo pe3yabTaTU AOCIiLYy B TAOIMILi:

LLlo poGnto Lo cnocTepiraro
Po3uunHsto uykop y Tennin Bogi Llykop oobpe po34nHsaeTbCA
Po34mHsA0 LyKOp Yy XONOAHin Bogi Llykop noraHo po3ynHAeTbCA

SAx Gaunin, IPUIYIIEHHA, IO OyJ0 BUCYHYTO Ha IOUYATKY eKCIie-
pumMmeHTy, migTBepAskeno. Toxx MOKHA 3POOUTH 6UCHO60K: Y TeILIii
BOJi IIYKOP PO3UMHSIETLCA Kpaile, HijK y XOJIOOHIH BOXi.

+ Koro HazuBarmTh yUeHUMH-HATypaJJicTaMu

Yuenux, AKi BUBUAIOTh IPUPOAY, HA3UBAIOTH IIPUPOAOSOCTITHUKAMH,
abo HaTypaJsricramMu. IMeHa mepIMx HaTypaJicTiB BijoMi BChOMY CBiTO-
Bi (Mmas. 5).
YueHi-HATYpaJicTU BUKOPUCTOBYIOTH Pi3HiI METOAV BUBUEHHS IIPU-
wi’ ponu. 3aBAAKY CyMJIIHHIN 6araTopiuHiil mpari HaTypaJIicTiB JII0JACTBO

40 b
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Kapn JliHHe R
(1707-1778)

Muxanno JlomoHocoB
(1711-1765)

Bonogumnp BepHagcbkui
(1865-1945)

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

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

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

Man. 5. CnaBeTHi BYeHi-HaTypanictu

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

A
'aé CropiHka npupogogocnigHuka

Docnigxyemo Tina npupoam

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

Onuc docnidy. Y OBi nocyouHW 3 OOHAKOBOK
KINbKICTIO BONOroro I'pyHTY BUCaAWMNM HaCiHHA KBa-
coni Ha BiacTaHi 5 cm oaHe Big ogHoro. 3a Heob-
xigHocTi nocisn nonueanu. licna Toro siKk HaciHHA
npopocno, odHy NocyauHy noctasunu B Aobpe
OCBITIIOBAHOMY MiCLj, a Apyry — Yy Micui 3 noraHnm
ocBiTNeHHsM. [1popocTkn B 060X nocyanHax nonu-
Banv 0gHOYaCHO OHAKOBOH KifbKiCTIO BOAW.

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

BucHOB0OK: 3a HasiBHOCTI CBiTNa POCNUHN pPOC-
TYTb Kpalle, HiK 3a moraHoro ocBiTneHHA.OTxe,
pocnvHam Ans pocTty noTpibHe cBiTno.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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Man. 6. Bnnue ceitna _
Ha picT pocnuH Wf :
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& OCHOBHi METOAM BUBYEHHS XXMBOI | HEXNBOT NPUPOAN — CMOCTEPEKEHHS, BU-
MiplOBaHHS, ekcnepumeHT, abo gocnig,.

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

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

& YyeHumMn-HaTypanicTaMu HasnBaloTb HAYKOBLLIB, AKi BUBYAIOTbL Npupoay.

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

1. HasBu metoau BMBYEHHS npupoan. Aki 3 HUXx TOOI goBogunocs

3actocoByBaTn?

. Mpo Wwo MoxHa AisHaTUCA 3aBAAKN CNIOCTEPEKEHHIO?

. Ynm cnoctepexeHHs BiOpPi3HAETLCS Big eKCNepUMeHTy?

. AKi BUMiptoBaHHA NpoBOAATb, BUBYaO4M Nnpupoay?

NMTIETVRRW

ahwOdN

. LLlo po34mHAETLCA Y BOAI — KYXOHHA Cinb Yn NicoK? 3anponoHymn ekc-
NepuMEHT, Wo6 oTpMMaTK BiANoBiab Ha Lie 3anuTaHHs. BukoHan uen
aocnig yogoma i cknagm Tabnuuto Ha 3pasok Tiei, Wwo € B naparpadi 2.

MonpauronTte B rpynax

Pasom 3 gpy3smun nigrotymre noBigoMreHHs Ha TeMy «BusHauHi BYeHi-HaTy-
panictuy». ng uboro cknagitb po3noBifb NPO ABOX-TPLOX YYEHUX (L0 BOHU
JocnigKyBanu i SKMMy MeToamu, SiKuii BHECOK 3poburnun y BUBYEHHSA NpUpoawn).

§ 3. OBJAIJHAHHA OJId BUBYEHHA ITPUPOIN

IIix uac mpoBemeHHA CIIOCTEepPeKeHb, BUMipPIOBaHb i eKCIIEPUMEHTiB
BUKOPUCTOBYIOTH PidHOMaHiTHe 001a0HanHA — npuaadu i npucmpoi.
IIpo meAKi 3 HMX TH B)Ke 3HAEII 3 ITOYATKOBOI MIKOJU (HAIIPUKJIAM,
IIPpO TEPMOMETP), a AeAKi MaliyKe IIOAHSA BUKOPHCTOBYEIN Yy IIOBCAK-
OIEeHHOMY »KHTTi, SK-OT TOAUHHUK. BHUBUAOUYM OPUPOLO3HABCTBO, THU
MATHUMEII 3MOI'y O3HAMOMUTHUCA 3 Pi3HOMAHITHHM O0Ja HAHHIM.

+ 30iJpIIyBAJIbHI IPUJIATN

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

w77 Heo30pPOEHUM OKOM He BIACTbCH.
L

ey
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A Toro 106 BUBUATH Tijia TPUPOAU AY:Ke MaJeHbKUX PO3MipiB
i Ti, mo posraimoBaHi Ha 3HAYHUX BiJACTaHAX, JIOAWHA CTBOPHJA
36invwyeanvri npunadu. [lo HUX HajdeXaThb Jyna, OiHOKJIb, MiKpo-
CKOII, TeJecKom (MaJ. 7).

D \

@

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

Jlyma 30inbITye Tijia mpupoau B KijibKa pasiB, a MOTYKHUHU MiKpo-
CKOII — V COTHi THCAY pasiB. 3a JOIOMOIroi0 MiKpPOCKOIIA BHBUYAIOTH
Tijla HaMeHIIWX pPo3MipiB. BiHOKJB 3aCTOCOBYIOTH IJis CIIOCTEPEe-
JKeHHsA Bimmamenumx Tinm mpuponu. Teseckom mae MOry poOsTIsaggaTH
HebOecHi Tija, AKi mepeOyBaioTh Ha Oy:Ke BEJIMKHX BiJcTaHAX Bif
gioguuau. Tak, 3a JOIOMOroi0 TejecKomna poariasanaioTs Micamb, 3opi
Ta iXHi CKyImUYeHHSA. BaX/JIMBOIO YaCTHUHOIO POSTVIAHYTHUX 30iJbIIIy-
BaJbHUX IIPUIALIB € 30iJbITyBaHe CKJIO.

+ BumiproBaabHI nmpuaaau

g BuMipioBaHHA Macu i po3MipiB Tijn mpupoam, BimcTaHi Mik
HUMU, TeMIIepaTypu i yacy BUKODPHUCTOBYIOTHL GUMIPIOGALbHI NpULQ-
Ou (maJs. 8). 3 MOYATKOBOI IIKOJM THU B)KE 3HAEI, IO TaKi Impuiaagu
MAalOTh WKALY 3 Ne6HoI0 UiHow nodinkxu. Ii ciis 060B’A3KOBO Bpaxo-
ByBaTU, BUKOHYIOUM BUMipIOBaHHA. ¥ JiHINKU, AKOI0 T KOPUCTYEII-
csd Ha ypoKax, IiHa moAiaxu cTaHoBuUTh 1 Mmm. ToK smiHifiKo0 MOXKHA
BUMIpATHU TOBXKHUHY 3 TOUHiICTIO 0o 1 MM.

[J1ssi BUMipIOBaHHSA MAacCH TiJl BUKOPHCTOBYIOTh Tepe3u. PO3TiIsHb
MaJIOHOK 8, i Tu mobauwuin, HACKiJILKM BOHM OyBalOTh PisHi.

PesyabTaTu BUMipIOBaHHS 3aIHCYIOTh V TaOJMIN, CKJIAJAIOTDL Jia-
rpamu. Posriaamemo npukiaan. CKOPUCTABIINCH JiHiIKO0, BUMIipAIN
JOBXKUHY OJIiBIlA, TYMKHU OJIsI CTUPAHHA, IMMaTouka mMmiaa. OrpuMaHi
pe3yabTaTtu 3amnucagu B Tabsuiio (man. 9, 1). Takosk pesyabraté
BUMIipIOBAHHS MOXKHA IIPEACTABUTU 34 JOIIOMOTOI0 IIPAMOKYTHHKIB i
pHCOUYOK, AK Ha MaaoHKYy 9, 2. Take HaouHe 300pasKeHHA SaHUX
HA3MBAEThCA [iarpaMoro. Qs
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Man. 8. BumiptoBanbHi npunagun: 1 — pisHi Buam Tepesis; 2 — niHinka; 3 — MeTp;
4 — pyneTka; 5 — pi3Hi BuaM TepMomeTpiB; 6,7 — rOANHHNKK; 8 — CeKyHAOMIp

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

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

- JIabopaTopHe oOJagHAHHS i pod0oTA 3 HUM

JlabopaTopHe O0O0JagHAHHSA BUKOPUCTOBYIOTH [JISI IIPOBEIEHHS
JocJimiB i3 (isukm, ximii, GioJorii.

OsmaioMuTHUCcA 3 HECKJIATHUM JiabopaToOpHUM OOJaJHAHHAM IOIIO-
Moske MaaoHOK 10.

MipHuii crakam Mae MOAIKH, TOMY HUM BiAMipioiOTh MOTPiOHmMI
00’em pigmau. XimMiuni Kosmbu i mpobipKu 06e3 MOAiIOK BUKOPHCTOBY-
IOTh OJIsI 30epiradHus piguH, TPUTOTYBAaHHS PO3UYMHIB PeUYOBUH Yy BOI,
BUKOHAHHS JTOCJHiAiB 3 peuoBuHaMu. [IpusHaueHHS Jiliku — HaJuBa-
T PiAMHY axKypaTHO 0e3 pPo30pu3KyBaHHs. CKJIAHOIO NaJTUYKOIO
IePeMIITyIOTh PEYOBUHU B IIOCYAMHi. ¥ IIOPIEJITHOBi#I CTyIIIli BuUIIa-

‘u\,ﬁ”? PIOIOTH PiAWHHN 3 PO3UYMHIB, a TOBKAUMKOM IIOAPiOHIOIOTH PEUYOBMHIU.

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

IIpupomomocimifHMKY BUKOHYIOTH mociimm B Jaboparopiax. Ile
cueIiaJbHiI IPUMIiIlleHHA, OCHAIIleHl pisHOMAHITHNM OOJaJHAHHIM.

IMam’arait! Ilix yac poboTm 3 OyAb-AKMMU NTPUJIATAMH YU ITIPU-
CTPOSIMH TOTPiOHO [JOTPUMYBATHCSA IIPABUJI KOPUCTYBAHHS HUMU
i mnpaBua 6e3meku. TomMy yBasKHO CJIyXa¥l IIOSICHEHHS BUUTENA, AK
MIPaBUJIBHO KOPUCTYBATUCSA O0JaTHAHHSIM.

#},#r.é" MNigcymku

& [1na BMBYEHHS NpUPOON BUKOPUCTOBYIOTb Pi3HOMAHITHI npunaan i npucTpoi,
nabopaTtopHe obnagHaHHs.

& [lo 36inbLuUyBanbHUX Npunadie Hanexarb fnyna, GiHOKIb, MIKPOCKOM, Terneckorn.

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

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

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

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

Mema: o3HaioMuTUCS 3 MPOCTUM OB6NagHaHHAM Anst NPUPOOHUYO-HAYKOBUX
CMoCTepPEXEHb | AOCNIAIB, NPOBECTN BUMIPIOBAHHS 3 NOMO BUKOPUCTaHHSIM.
3aedaHHs 1. Po3rnsHb 3anponoHoOBaHi BUMTENEM BUMIpIOBarbHi Npunaan
i 3’ACYM LiHY NOAINKN ON151 KOXKHOTO 3 HUX.

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

3aedaHHAa 3. 3anvum B 30WIKTI BiAMNOBIAI HA TakKi 3anUTaHHS:

— Akum Npunagom 3BaxKyBarnu MOHETU?

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

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

3

a 1. Ake nabopaTopHe obnagHaHHA BUKOPWUCTOBYIOTb AON1S1 BUBYEHHS
B npupogmn?
a

a

2. HaBegu npvknaam BumiptoBanbHux npunagis. Lo Humm sumiptorots?
3. Haseu 36inblyBanbHi npunagn. AkMiA 3 HUX BUKOPUCTOBYIOTH B
acTPOHOMII?
H . o VR
4. Ake obnagHaHHS gonomoxe Tobi: a) BiaMipATM HeobxigHun 06’eM
Boau; 6) cnocTepiraT 3a 3rpanikol0 NTaxiB; B) BU3HAYMTU Macy
LErnMHY; T) BUSHAYUTU Yac, sSikui TpMBaE nepepea.

L,
:'.: HaB4yanbHUI NPOEKT
i

«XKuBa i HexxnBa npupoaa HaBKOJSIO Hac»

Mema: Bu3HaunTk, SKi Tina Ta sBULLA 3 HANBNMXKYOro OTOUEHHST HanexaTb
[0 XMBOI, a sKi — JO HEXMBOI NPUPOAN.

LWo6 cnnaHyBaTu i BUKOHaTW! MPOEKT, CKOpUCTanTeCchb Nam’siTko « Sk npa-
yroeamu Hal Hag4YaslbHUM MPOEKMOM y 2pymni», LU0 MICTUTLCS Ha CTOPIHLi 4
LbOro NigpyyHuKa.

Mig Yac poboTn Hag UMM NPOEKTOM BaLlil rpyni HeobXigHO AaTuv BiANOBIAI Ha
3annTaHHA:

v ne OyoeTe BUSBNATY Tina Ta siBULLEA npupoan?

v’ 3a KMMK 03HaKaMu BU3Ha4YaTUMETe, A0 XKMUBOT YN HEXKMBOI NPUPOAN BOHU

Hanexartb?
v ki MeToan OoCnioXKeHHs1 BUKOpUCTaETe?
v’ B kil popMi NpeacTaBuTe pesynsTaT BUKOHaHHS NPoekTy (Tabnumus, cxema)?

loTytoumchb 40 npes3eHTauil NpoeKTy, 3a3HaudTe:

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

2) uv BOanocsa Balliv rpyni BUKOHATW BCi 3anfiaHOBaHi 3aBAaHHA i 4OCArTH
METU MPOEKTY.

OUiHiTb CBIi BHECOK Yy poBOTY rpynu.

Ty
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Y mayiIi 3BuUHEe OAJIA HAC CJIOBO «Tijo» Mae iHime sHaueHHA. Tinom
YUeHi Ha3UuBammyv yce iHuee i Helcuse, W0 cmeopeHo npupodoi yu
3poouna nwduna. Iltax i pocamHa, MajJleHbKa KoMaxa i BeJIUKHH
CJIOH, KOKeH 3 Hac, KaMiHb, XMapu Ha He0i, piuka — yce Ile IIpUKJa-
O OPUPOSHUX TijJ. PyKOTBOpHMMH TijlaMu € aBTOMOOiJb, Ipacka,
meHaJ, komn’orep (manx. 11).

Man. 11. lNMpuknagn NpMpoaHNX i PyKOTBOPHMKX Tin

dArx O6aummi, Tinma ayske pismomanitai. Hacammepen BoHM MAaioTh
pisay dopmy. Popma mina — ue ioro 30BHimHI o6pucu. ¥ M’sgua
dopma kyndacra, y JiHifiku — npamMokyTtHa. € Tina npasunvHol i
HenpaéuavHoi gpopmu. Tina npaBuabHOI hopMu (HampUKJIIAL, ETIN-
Ha Y IMiAPYYHUK) XapaKTepuayIOThCSA TOBKHUHOIO, IIIMPUHOIO i BUCO-
TOI0. IX CKJIagHO BU3HAUMWTH y Til HempaBmiIbHOI opmu (Max. 12).

Tima po3pi3HAIOTH TaKOXK 3a po3mipamu, 06’emom, macoro. Yce
e XapaKTepUuCTUKHU TijJ, AKi MOKHA BUMipATH.

106 BuUMipATH MOBMKUHY, BHCOTY UM IMHUPUHY Tija (fioro JiniiiHi
po3Mipu), BUKOPUCTOBYIOTH JiHINKM, KOCUHIL, pyseTKu. IIpomec Bumipro-

Man. 12. Tina HenpaBunbHOI dopmu

(18
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BaHHSA JIHIAHMX PO3MipiB Tijsia — Ile MOPiBHAHHSA IX 3 JTOBXKUHOIO €TaJIO-
Ha. Emanonom Oosxcunu € memp (man. 13). Came 3a IIuM eTaJIOHOM
i BUTOTOBJIEHO KOCUHIII ¥ JiHiIAKN, AKMMH TH KOPHUCTYEIIICS HA YPOKaX.

Man. 13. ETanoH goexuHn — meTp

OCHOBHOIO 00UHUUeEI0 BUMIPIO6AHHA 008X UHU € memp (Mm).
3aCcTOCOBYIOTh TAKOMK ¥ iHIII OSMHUIIL BUMipIOBaHHS, OijbIni abo MeHIITi
3a MeTp, HAIpPUKJIaa Kijomerp (kM), cauTumMeTp (cM), Migdimerp (MM).
To6i Bxke Bigomo, mo 1 kM = 1000 M, 1 m = 100 cm, a 1 cm = 10 mM.

« Ak BuMipaTH 00’€M Tija

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

O6’em Tinma HpAMOKYTHOI abo mpaBUJbHOI (OPMHU, HAIPUKJIAL
KapTOHHOI KOPOOKY, BUBHAUAIOTh TaK:

1) cmouaTKy BUMIipIOIOTH MOBXKHUHY, IITUPUHY M BUCOTY TiJja;

2) oTiM mepeMHOKYIOTh SHAUEHHA OJ[ePyKAaHUX BUMIpiB.

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

Man. 14. BusHavyeHHs o6’eMy KapTOMNMHW ?_i'jfd

-

¥ | -
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1 o0epe:KHO 3aHYPHMO KapTOIJINHY cepemHix poamipis. Ha mamron-
Ky 14 BugHo, 110 BoJa B CTakaHi migHamaca go momiaxum 620 wu.
O6uncaunmo pisuuifpo 06’emin: 620 mua — 500 v = 120 M. 3ualizeHa
pisHUIA i € 06’emom Kapromnauau. Ockinpku 1 mia gopiBaIOE 1 cm3,
TO 00’€M KapTOIJIWHU CTaHOBUTH 120 cMm®.

Twu B:Ke 3HAEI, IO JJIs BUMiPIOBAHHSA MACU Tijla BUKOPUCTOBYIOTH
pismomaniTHi Tepesu. IIpoiiec 3BaKyBaHHSA Ha Tepe3ax — Iie MOPiBHAH-
HfA Macu Tija 3 mMacow erajoHa. EmaJaoHom macu € kinozpam. Tox
00uHUYA 6UuMiIpIOBAHHA Mmacu — Kinozpam (Kr). Tako:x mMacy BUMipo-
1oTh ToHHaMu (T) i rpamamu (r); 1 T = 1000 xr; 1 xr = 1000 1.

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

ﬁ,} MNigcymku
ol —= =

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

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

& BuMipsTK — 03HaYa€e NOpPIBHATA 3 ETATNIOHOM.

& KoxHa xapakTepucTvka Tina mae neBHi OAMHULI BUMIpIOBaHHS.

A
CTopiHka npupoaogocniaHuka

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

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

3aedaHHs 1. 3a 4ONOMOrOK NiHIAKN BUMIPSAA LOBXWHY, LUMPUHY Ta BUCOTY
rymku. Pe3ynstaTi BUMipOBaHb 3anuyiuun B 30WKUT. [lepeMHOX ogepxaHi 3Ha-
YEeHHS, | T BU3HaYMLL 06’ €M I'yMKN.

3asdaHHs 2. 3a goNoMOorot Tepesis i BaXKiB BUMIpsI Macy ryMku. Pesyrnb-
TaTV BUMIPIOBaHb 3anuLLmn B 30LUNT.

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

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

Ak BMMIpIOIOTE Macy W po3Mipu Tin NpaBubHOT Ta HenpaBuribHOI op-
MU? Ak 3a JOMOMOrOK NiHIMHUX PO3MIpIB MOXHa BU3HAYNTU OO’EM TyMKn?
AKi 3HaHHS 3 NPUPOOO3HaABCTBA AOMOMOIMU TObi BM3HAUUTU Macy i 06’em:
a) rymku; 6) Tina HenpaBuNbHOI hopmMn?

20 }
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\v_h CTopiHKa epyauTa

fAka Kynbka Bax4a i Yomy? Noknagemo Ha pisHi Wwanbku Tepesis 3anisHy i
OepeB’sHy KyrbKu OgHaKkoBmx po3mipiB. Tepesun BuingyThb 3 piBHoBaru. Lanb-
Ka i3 3ani3HOI KynbKOK OMyCTUTbCH, a 3 AepeB’siHol nigHimeTbcs. OTxe,
3ani3Ha Kynbka Bax4ya 3a gepes’siHy. Lle nosiCHIOETbCA Pi3HOI 2yCmUHOro
3anisza i gepeBvHn. OanHWLI BUMIPIOBAHHS FYCTMHMW — Kiflorpam Ha MeTp Ky-
BiuHuin (kr/m3) abo rpam Ha caHTUMeTp KyGiuHwmi (r/cm3). Lo6 obuncnunTy ryc-
TUHY, NOTPIOHO 3HA4YeHHs Macu Tina NoaiNUTN Ha 3Ha4YeHHs 1horo ob’emy. Ha-
npuknag, sHatodm ob’em kapTonnmHu (man. 13), MoXXHa 0BYMCANTY T TYCTUHY.
[na uboro KapTonsiMHy NOTPIOHO 3BaXWTU I BUMIPSAHY B rpamMax BENMYUHY
Macy noginuTn Ha o6’em, To6T0 Ha 120 cmS.

3 [ a [ n | n | v [ a | w | uw | a|]
a 1. HaBegn npuknagm Tin, WO OTOYYHOTb NIOAWHY: a@) MPUPOAHMX;
B 0) PYKOTBOPHMX.

a 2. lUlo € 3anBuM y nepeniky: 3aeupb, ropa, COHALLHUK, LyKa?

a 3. 3a gKoK0 03HaKOK YKMaaeHo nepenik Tin: Tenesisop, oniBeLb, aBTOMO-
H Oinb, neHan?

H 4. Ha3Bu Bigomi To6i xapakTepuCTuKn Tin i OQUHWLI iIXHBOrO BUMIpHO-
p- BaHHS.

-

-

5. Onuwwm oniBeLp 3a Takum nnaHom: 1) Tino XuBOI UM HEXMBOI NpMpPoaN;
2) HanexwuTb 40 NPUPOOHUX YK PYKOTBOPHMX TiM; 3) Mae NpaBuUMbHY 4n

HENpaBuUIbHY OpPMY.

~~7 [lonoMOXYTb AOpOCHi

Bumipsn i nopiBHAM 3piCcT uneHiB TBOEI poauHu. Pesynbratv BUMIpHOBaHHSA

'§5.

3aruin B 30LLNAT.

.

PEYOBHUHH, IXHI ®I3UYHI BJIACTHBOCTI

¥Yci Tima KwmBoi ¥ HeXMBOI mpupogu: TBapwHuU i pocawHu, Comre i
Micans, yciiaki mpuiaam i mpucTpoi — cKJIagaloTheA 3 peuoBuH. IIigpyuynuk,
3a AKMM THU HABYAEIICA, i OpramisM JIOAMHN TaKOX CKJAJAIOTHCS
3 peuoBWH. PeuoBWH Ha/3BUYaiitHO 6araTo, i BOHU Ay’Ke PiBHOMAaHITHI.

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

* Yoro Oinpme — T YU PEUOBHMH

Posrinaus mamiomox 15. 3o0pakeHi Ha HbOMY Tija — rpap,

CHi-

JKUHKM, KpPUra, KpamJji pocu — YTBOPHUJINCA 3 OAHiel peuyoBMHU —
BoAM. 3 PEUOBWHU, SIKa HA3MBAETHhCS aJIOMiHi€M, BHUTOTOBJISIOTH |
" |
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Man. 15. 'pag (1), cHixxuHKK (2), cHir i kpura (3), poca (4)

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

« ArperaTHi cTaHM PeYOBUH

Ha manroHKy 16 300pakeHo CKIAHKY 3 BOJOI0, KMCHEBY IIOAYIIKY
(To6TO HamOBHEHY KHCHEM), CTeapuHOBi cBiuku. PewoBuHmM — BOga,
KICeHb, CTEApDUH — MAIOTh pisHmi cran. Moro mme HasumBalOTH azpe-
zamuuill cman pewoéuHu. Y BOOU BiH pidkuil, y KUCHIO — 2a3yéda-
muiil, y cTeapuHy — meéepouil.

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

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

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

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

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

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

* Yu BrumBae arperaTHMil CTaH PEYOBUHU HA BJIACTHBOCTI TiJI

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

Pigmum 30epirators 06’em, aje He 30epiraroTh opmu. PigmHam BracTu-
Ba TeKyuicTb. TomMy BoHM HaOyBaioTh (GOPMU MOCYOUHU, YV AKY IX HAJIUIN.

Tob6i Bimomo, 1110 HMOBiTpPsA — Ie cywmiin rasiB. 'asu He 30epiraioThb
dopmu i safimaioTh yBech Hamauuii im o6’em. Tax, moBiTpsa HabyBae
(hopMu HaTOBHEHOI HMM KyJabKH (MaJj. 18).

e >
’«P‘)”ﬁb
3.0 .

2% 9 _
@‘)’3’3&.‘)@’ G

.

Man. 17. Cxemu arperatH1X CTaHiB pe4OBWHM: TBEpAMi (a), pigkuii (6), rasyBatuii (B) W

(23
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Man. 18. MNoBiTpsHI KynbkK pi3HOT hopmu

+ fki ¢isuuHi BJIaCTHBOCTI MalOTh PEYOBHMHU

Posraamemo ¢isuuHi BJIaCTHMBOCTI BiKe 3rajlaHUX PEUYOBHH — BOJIMU,
aJIIOMiHiIO, ITYKPY (caxaposm).

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

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

ITykop, abo caxaposa, — TBepJa peuoBrHAa 6iJI0T0 KOJILOPY, HEIpo3opa,
CcOJIOKA Ha cMakK, 6e3 3amaxy. I[a peuoBmHAa K00pe POSUMHAETHCS Y BOJI.

HaBenmeni xapaKTepuUCTUKM: KOJip, npo3opicmv, cMaAK, 3anax,
30amHuicmyv po3uuHasmuca y 600i, 36epicamu abo He 306epizamu Qopmy
i 00’em ma Oeaxi iHwi — € Pi3UHHUMU 61ACMUBOCMAMU DELOBUH.

b ‘r" Nigcymku

& Tina »uBoi i HEXXMBOI NPUPOAW CKNAZATHCS 3 PEYOBUH.

& Y npupogai Tin Binblue, HiXX Pe4OBUH.

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

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

& Di3YHMMM BNacTUBOCTAMM PEYOBWH € KOrip, NPO30picTb, CMak, 3anax, 3aart-
HICTb PO34MHATUCA Y BOAI, 306epiratn abo He 36epiratv hopmy i 06’em.

V CrtopiHka npupogogocnigHuka

BukoHan 3aBaaHHS.

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

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

raTHUM cTaH; 2) Konip; 3) npo3opicTb; 4) 3anax; 5) 34aTHICTb PO3YNHATMCA
‘ﬁb’?g y BOA,.
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3aedaHHsa 2. 3'sicyl, siKi Tina BUKOPUCTOBYIOTB TBOI TaTo i OiAyCb Y NOBCSK-
OeHHoMY XuTTi. NMouikaBcs, 3 SKMX PE4YOBUH iX BUTOTOBMEHO.

g

\’w CTopiHka epyauTa

Y MoXHa 3MiHUTKM arperaTHUI cTaH pevyoBuHU? LLlo6 BignoBicTM Ha ue
3anuTaHH4, BUKOHaemo gocnig (man. 19). Hannemo Boay y bopmy ang neo-
4y i nocTaBMMO B MOpO3uibHY Kamepy. Boga neperBoputbea Ha nig. ficta-
HEeMO YTBOpPEHi WwmaTodkm nbogy (1) i Harpiemo X 40 MOBHOMO TaHEeHHSA (2).
MpogoBxMmo HarpiBaHHs. Yepes geskuii Yac Boga NoYmMHae K1nitm n Bunapo-
ByBaTuUCH. BoasiHy napy nerko BUSiBUTU, MOTPMMAaBLUM XONOAHUIA MeTanesui
YN CKMSAHUN NpeameT Hag oTBopoMm nocyauHu (3). Big 3iTKHEHHSA 3 MOoro xo-
NOAHO MOBEPXHEID BOASHA Napa OXONOMKYETbCH i 3HOBY NEPETBOPHOETHCS
Ha Body, TOOTO HabyBae pigKoro arperaTtHOro CTaHy.

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

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

¢ Haeedu sidomi mobi npuxknadu min npupodu 3 Pi3HUM azpe2amHUM CImaHoOM
8odu.

HaBiTb y noBiTpi, SkuM Mun guxaemo, € BogsHa napa. Npuragan, Sk XonogHoi
nopwu BikHa «NiTHIIOTb» (BKPUBAIOTLCS Kpanenbkamu Boau).

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

. HaBean npuknagm pisHUX Tin, BUrOTOBMEHUX 3 OOHIET PEYOBUHN.

. [osicHW npuymHy GaraToMaHITHOCTI Tin.

. HasBwu arperaTHi cTaHu peyoBuHW | HaBeaM NpuKNagu.

. MNosAcHM BigMiHHICTL MK TBepaWM, pigkMM i rasyBaTuM CTaHamu

H pEeYoBUHN.

. Hassu BractnBocTi TBEpaUX TiN, piavH i rasis.

. 3a 9kux yMOB BOoa NepPeTBOPIOETLCA Ha Mif, Nia — Ha BoAy, Boaa —
Ha BOAsIHY napy, a BoAsiHa napa — 3HOBY Ha pianHy?

HAOWON =

Qo

i

)
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{§6. ATOMH I MOJIEKYJIT

Twu B:xe 3HaeI, i3 woro yrBopeHi Bci Tina. IIpasuabHO, 3 PEUOBUH.
A i3 yoro ckJagamThCA PEUYOBUHU?

* «IlerauHKHu», 3 AKNX YTBOPIOIOTHCS PEYOBUHU

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

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

BaxiauBo, 1110 aTOMM OJHOTO BUAY MAIOTh OJHAKOBY OyIOBY Hesa-
JIEXKHO BiJl TOTO, O CKJANy SIKOI PEYOBWHUM BOHUW BXOHATH.

KoxxeH Bum aTOMiB Mae CBOIO Ha3By. 11 3aIIMCYIOTH 3 BeJIUKOI JiTe-
pu. o mykpy ¥ ouii BXomATh Tpu BuAuM aTtoMiB. OmgmH Mae Ha3BY
Kap6on, apyruii — I'igporen, Tperiii — OKcurex.

* Monekymu Ta ixXHIH pyx

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

Moanexyna — ye HallmeHWa YACMUHKA PELOBUHU, W0 MAE il 8]aC-
mueocmi.

Cxemy yTBOpeuHs 3 atoMiB Iimporeny Ta OxcureHy MoJeKyJ BOXM,
a 3 HMX — PEUYOBMHH Ta Tija 300paskeHo Ha MaJOHKY 21.

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

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

Monekyna Monekyna
H H KMCHIO ; BOAHIO
. 0 ‘ % H,
(0]
O 0 a 2 6

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

MpaBo ans 6e3onnaTHOro po3milleHHs MiapyyHrKa B Mepexi IHTepHeT mae
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AtomMmu Monekynu PevoBuHa Tino

Man. 21. Cxema yTBOPEHHSI MOMEKYS BOOW, @ 3 HUX — PEYOBUHU Ta Tina

3 BOJIOI0, TO BOHA HaOyBae KOJIbOPY axKBapeabHOol ¢apou. Toit camuii
pe3yJbTaT MOKHA OTPHUMATH, AKIINO aKBapeJbHy (apOy moMicTuTu Ha
JHO CKJSHKH! 3 BOJOIO i 3aJIMIINTH HA IIeBHUH uac. Pyxamouncs, MoJe-
Kyau Gapbu 3al0BHATH IIPOMIKKHN MidX MOJEKyJaMH BOAM, i Boja B
ckJAHII 3abapBuThcsa (mas. 22). Ile aBumie picrano HasBy dugya3ii.

3uauHo mBHUAIIEe AUPY3id BigOyBaeThcA B rasax, aJsKe BicTaHi Mixk
MoJeKysaMu HabaraTo Ginbimi. (IIpuragaii, uu MIBUAKO IOIMINPIOIOTHCS
B MOBIiTPi 3amaxm OCBi:KyBaudiB IOBIiTPs, map(yMiB TOIIO.)

Y TBepaux Timax audysia Tesx BimOyBaeThCsd, aje AysKe IMOBiJILHO.

& PeyoBVHN YTBOPIOIOTLCA 3 AaTOMIB, PO3MIPU SKUX HAA3BUYAMHO Mani.

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

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

Man. 22. ndysia B pigmHax
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CTopiHka npupogogocnigHuka
s -

lMpakmuyHe 3aHsmms. [ocnigXXeHHA 3aneXxHocCTi WBUAKOCTI BMNapo-
BYBaHHA PiAMHM Big TemnepaTypu Ta NnoLi NoOBepPXHi.

To6i 3HagobNATbLCS ABi Tapinky, ABa NPO30pi CTakaHw, Boga. Hanum y KoxxHun
CTakaH OAHaKOBY KiNbKiCTb BOAW. 3anuluM CTakaHW BiAKPUTMMW, ane OAuH
nocTtaB y XOonoaunbHUK. Yepes TkaeHb BUMIpAN i nopiBHAM o6’em Bogu y
ctakaHax. OgepxaHi pesynbsratn 3adikcyn i nosscHW. 3pobu BUCHOBOK, K
TemnepaTypa BNIMBaEe Ha BUNapOBYBaHHS BOOM.

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

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

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

1. 13 yoro cknagalTbCs PEYOBUHN?

2. Yum nopgibHi atomn ogHoro Buay?

3. Lo Take Monekynu i Y4M BOHM Bifpi3HAOTLCH BiJ aTOMiB?

4. Ulo HasusawTb audysieto? Haseou npuknagum amdysii B npupogi,
noGyTi.

5*. Y CKNgAHKY 3 rapsivyolo BOAOK MOMICTUNMN YalHy NOXKY PO3YUHHOI
KaBu. KpynuHKN KaBu po34MHUIACL, @ Boda Y CKNsHLI cTana TeMHOo-
KOPMYHEBOrO KOMbopy. AK MOXHa NOSICHUTU Lie aBuLLe?

NEZERhR W

( §7. PISBHOMAHITHICTHh PEYOBHUH.
IIOHATTHA IIPO ITPOCTI TA CKJIAIHI,
HEOPT'AHIYHI TA OPTAHIYHI PEYHOBUHHU

PeuoBun icHye my:ke Oararo. SIKIMo XiMiuHMX eJIeMEHTIB IIOHAJ
cTo, To peuoBuH — moHan 20 minbitonis! 106 moJerIIUTH BUBUEHHS
¥ BUKOPUCTAHHSA PEUOBUH, IX MOAIIAIOTHL Ha rpynu (KJIacudiKyioThb).

» AKi peyoBHHU BiTHOCATH 10 IMPOCTUX

PeuoBuHU mOAiNAIOTL HA npocmi Ta cKAA0HI. PO3riigsHeMo TpUKJIaIU
TaKUX PeuoBMH: rpadirt, 3amizo, KuceHb. I'padiT yTBOpeHUI aToMaMu
Kapbony. 3 1iei peyoBMHMN BUI'OTOBJAIOTL IpadiToBi CTPHMIKHI mpoCcTHX
oJiBIIiB. 111 BUTOTOBJIEHHA 3aJIi3HUX IIBAXiB BUKOPHUCTOBYIOTH PEUOBU-
Hy 3ayi30. Boua yTBopena 3 aromis @epymy. Kucenb Mmu He 6aummo, ajie
ioro Hecrauy BimuyBaemo Bigpasy. Ila peuoBmHA CKJIamaeThCA 3 MOJE-
KyJ KHCHIO, YyTBopeHux atomamMu OKcuremy.

Koxcna 3 poszasHymux peuoBuH ymeopeHa amomamu 00HO020
sudy. I'paditr yrBopooTh atromu Kapb6oHy, 3anizo — atomu Pepymy,
kuceb — aromu Okcureny. Taki peduoBMHU Ha3UBAIOTh NPOCMUMU.

MoseKkyau OeAKNX IPOCTUX PEUYOBUH CKJIAJAIOTHCA 3 KiJIbKOX aTo-

w/” MmiB. Hampuxian, MoJleKyJa BOJHIO CKJIAJAa€TbCA 3 [JBOX AaTOMiB

28i
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Tligporeny, moserysa KucHiO — 3 ABoX aromiB Okcureny. Ta He3BaXKka-
OYY Ha Iie, BOHU 3aJIUINAI0TLCSA IIPOCTUMU PEeYOBMHAMM, 00 iXHi MoJe-
KyJu YTBOPEHi 3 aTOMiB OZHOTO BHUIY.

+ CKIagHi peuoBUHU

Peuosunu, ymeopeni 3 amomié 080x i Oinvwe 6udis, HA3UBAIOMb
cknadnumu. Hanpukiaan, KoyKHA MOJEKYJa BOAYW MICTHUTL JIBaA aTOMM
Tigporeny Ta ogun atom Okcureny (maj. 21).

[HIIMM IPUKJIAZOM CKJIAZHUX PEUOBHH € BYTJIEKMCIHil ras. Moro
BUAMXAIOTH yVCi JKUBI opraHismMu, a pocarHaM BiH HOTPiOeH I *KUB-
neHHsaA. MoJieKyay BYIJIEKHCJIOTO Ta3y YTBOPEHO OJHUM aTOMOM
Kapb6ony i nBoma atromamu Oxcureny (maj. 23).

+ Yomy ckiasmHuX pevyoBUH Oinpuie, Hisk IMPOCTHX

Yueni gosesu, 110 aTOMHU PidHUX XiMiUYHMX eJeMEHTiB 37aTHi cmo-
JydaTucsi OAMH 3 OOHUM YV PisHIN KiJIbKOCTI Ta HTOCIiZOBHOCTI.
IToxi6HO MO TOrO, AK y MOBi CIONyUYeHHAM OYKB YTBOPIOETHCS PO3Ma-
iTTA cJiB, CIOJYUEHHAM Pi3HHUX aTOMiB Ta B pis3Hill KiJIBKOCTi yTBO-
punoca moHan 20 MinbiioHIB peuoBmH. OTOMK CKJIATHUX PEUOBUH
icHye 3HauHO OijbIlle, Hi)K IIPOCTUX.

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

PeuoBrHU MOAIJIAIOTh TAKOXK HA OP2AHiYHi ¥ HeopzaHiuHi.
o cryiany BCcix opzaHitHux pewoéuHr BXoxATh aromu Kapbomy i
s3aszBuuaii I'igzporeny. Tak, 3 HUX YTBOpPEHi NPUPOMHUI Tas3, PEeUOBU-

‘ Monekyna
0 BYITIEKMCIIOrO
rasy
@ ¢ co,
Man. 23. YMoBHe 306pakeHHs aTomiB KapboHy (C) :
n OkcureHy (O) i Monekynun Byrnekucroro rasy N

(29

-
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Monekyna
rigporeH
nepokcuagy

Monekyna
BOOM

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

a

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

3BifKM K Taka HasBa — OP2AHiuHi peuosuHu? Yce Iy:Ke IIPOCTO.
Ilepmri 3 HUX ydYeHiI BUABWJIM B OPraHidMax — TijlaxX »KWUBOI IPUPOIN.

PeuoBunu, mo ckjany skux He BXOOATL aToMu KapboHy, HajleKaThb
IO HEOPZAHIYHUX, TK-OT: BOJA, KUCeHb, 3ay1i30. Xoua JedAKi peduoBUHH,
aki wmicrare aromm Kapbony, BigHOCATH TeX OO HEOPraHiuHHX.
IIpukniagaMu € BYIJIEKUCJIUH ras, IIMTHA COJA Ta Ie KiJbKa PeUYOBUH.

Ha mantorKy 26 ™1 OGauumnn OpuKJIagu BUPOOIB 3 HeOpraHiuHMX
peuoBuH. ¥Yci Tijia mpupoan, 3a BUHATKOM TipCchbKUX HOPija, moBiTp4 i
BOJOM, MicTATh opraHiumi peuoBumHu. Kpoxmauab, caxaposa, oJid,
0iJIOK € MpPUKJIaJaMU OPTaHiYHUX PEUYOBUH.

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

& PevyoBrHM NodinsioTb Ha NpocTi i cknagHi. MNpocTi pe4oBMHM YTBOPHOKOTHLCS 3
atomiB ogHoro Buay. CknagHi pe4oBMHM YTBOPHOKOTHCA 3 aTOMIB Pi3HUX XiMiy-
HUX BUAIB.

Man. 25. OpraHiyHi pe4oBUHN BXOOATb A0 CKnaay NpoayKTiB XapyyBaHHS
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Man. 26. MNpoayKTn xapdyBaHHS (a)
Ta npegMeTu nobyTy (6) MICTATbL HeopraHiYHi pe4oBUHN

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

‘ CTopiHKa npupoaoaocnigoHuka
e P pupogon 1)

HocnidxeHHs1 emicmy Kpoxmasito 8 NPodyKkmax xapqyyeaHHsl

Tobi 3Hadobrambcs: po3dVH Noay CMPTOBUIA (€ B AOMALLHIN anTeyui), nineT-
Ka, LMaToYKM cuporo A6rnyka, BapeHoi KapTOMfuHMW, CUPOI KapTOMMWHM,
oKkpaeup xniba, ogHa irypka MmakapoHHUX BUPOGiIB.

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

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

— B SIKUX NPOAYKTax Xap4yyBaHHS MiCTUTLCS KPOXMarb;

— sIKi METOOU BUBYEHHS MPUPOSU BUKOPWUCTAHO Nif, Yac poboTw.

Man. 27. Tina 3 opraHi4yHMUX pe4oBMH, SKi CTBOpWUIIa NogMHa ?ﬁ‘{,

-

¥ | -
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CTopiHka epyauTa

be3 atomiB KapOoHy He iCHyE »0AHOi opraHi4yHoi pevoBuHU. Tak, atomn Kap-
GoHy pasom 3 aTomamu lMigporeny n OkcureHy BXoasTb 4O CKaay OpraHivHoi
peqyoBUHN LyKpY, abo caxaposu. Npunyomy 1 morekyna caxaposu cknaga-
eTbca 3 45 atomiB. Cepen Hux 12 atomiB KapboHy, 22 aTtomu lNigporeHy Ta
11 atomiB OKcureHy. Y Tomy, WO B cknagi Lykpy MictaTbca aTomu KapOoRy,
nepeKkoHye NPUropaHHs LyKpoBoro cupony. Kaptonns v m’saco, npuropatoyu,
Takox 06BYIMIOIOTLCS, HAbyBaO4M YOPHOro Konbopy. Lle € Aokasom HasiBHOC-
Ti KapboHy B cknafi opraHiyHMX peydoBMH NPOOYKTIB Xap4yBaHHS.

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

1. Aki pe4yoBMHM Ha3MBaOTbL NpocTUMKM? HaBeaou npuknagw.

2. ki pe4oBMHN Ha3nBaloTb ckragHumMmn? Hasean npuknaaw.

3. MNosicHN, YoMy CKNagHUX PEYOBMH BinbLue, HiXX NMPOCTHUX.

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

Pi3HATLCA Lji PEHOBUHN?

NMTIETVRRW

5% MMigrotyn ycHe NoBiAOMMEHHS NPO AKYCb PEYOBUHY, ii BNACTMBOCTI

N

(322 )

Ta 3aCToCyBaHHA.

{§8. IOHATTA IIPO YKUCTI PEYOBHHU TA CYMIIII

Kpim moziny peuoBuH Ha IIPOCTi Ta CKJAAIHI, iX IOAIJIAIOTE Ie Ha
yucmi peyosunu i cymiwi (maa. 28).

* Yum yncTa peuyoBUMHA BiIPi3HAETHCA Bij cymimni

Peuosuny, wo He micmumb OOMIWOK IHWUX DEeY0BUH, HA3UBAIOMb
yucmor. ¥ Hill MiCTATHCA JININE Ti YaCTUHKMU (HAIPUKJIAL, MOJEKYJIU,
aToOMM), 3 TKWX BOHA yTBOPUJACA. [HINIMX YaCTUHOK Y MPOCTiil peuoBUHI
Oyt He Mo:ke (Maj. 28, a, 6). Xail 6M AKHM CIIOCOOOM OAep:KyBaju
YKCTYy PEUOBHHY, X0U OM Oe y IpHuPOAi BoHa mepedyBaJja, cKJand il
JUMIAEThCA HE3SMiHHUM.

Man. 28. Cxema yTBOpEHHS CyMiLlli (B) i3 YACTMX pevoBuH (a, )

MpaBo ans 6e3onnaTHOro po3milleHHs MiapyyHrKa B Mepexi IHTepHeT mae
MinicTepcTBO ocBiTH i Hayku Ykpaitu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



b
CAOR AHCHIES

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

Cruix sasHaumTé, [0 aOCOJNIOTHO UYMCTHUX PEUYOBHMH He IicCHYE.
YV koocniit peuosuni € nesna kiavkicmev domiwox. Hampuraazn, tm
mo0Ope 3HAEI TaKy PEUOBUHY, IK KyXoHHA ciib. Ile TBepma peuoBmHa
0iJloro KOJLOPY, COJIOHA Ha cMakK, po3uMHHA y Boxi. KyxoHHa cijb,
AKY MU KYIIyEMO B MaraswuHi, IIPOJAETHCSA y IIadyKaX 3 HaAOHCAMU
«Cinp excrpa» Ta «Kam’ana cinb» (mas. 29). JlocTaTHBO MOTJIAHYTH
Ha BMIiCT KOKHOI CiIbHUYKH, II[00 BiApasy K cKasaTHu, II0 B KaMm’ AHil
coyi momimok Oigbiie. I 1me mificHo Tak, 060 eKCTPy A0OOYBAIOTH JOIAT-
KOBUM OUMIIEHHAM KaM SHOI CcoJi Bij [JOMIIIIOK iHINIMX peYOBUH.
IIpore moBHicTIO MO30yTHUCA iHINIMX PEUOBUH yCE OJHO HE BAAETHCH.

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

« Sk mpuroryBaTu cymiun

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

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

* Yu 30epiraroTh peYOBUHM CBOI BJIACTUBOCTI Yy CKJIAIi cyMimri

I[IIo6 3’scyBaTu, um 30epirailoTh PEYOBUHH CBOI BJIACTUBOCTI ¥
CKJIQZi CYMiIlli, BUKOHAEMO JOCJiJI.
JMocnid. Cymint nmykpy i sajlisHHX OIITYPOK BHCHUILIEMO Ha apKyIII maie-
py (man. 30). IligHecemo o cymimri MargiT. 3amisHi OIIyPKY OIPUTATHYTH- i
\ 33"
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Man. 30. [locnig 3 po3gineHHs cymiwi Uykpy i 3anisa

cs IO MarHiTy, a IIYKOpP 3aJUINNThLCA Ha mamepi. I Mu 3HOBY mobaummo
fioro Oinmit Kosip. 3aizo B CKJIaAi CYMIiIlli He BTPATHJIO CBOEI BJIACTHBOC-
Ti mpurAryBatuca no Maruity. I[ykop Takosk 30epir cBiii Oisnmit Kojip i
TBepAui arperatHuil craH. [loMicTuMO IIyKOp y IOCYAWHY 3 BOAOI0. Bim
JOCUTDH IIIBUIAKO PO3UMHUTLCA. ToXK i 1A BJacTUBiCTh IYKPY 30eperiacs.

Tax 3a JOIIOMOIrOI0 JOCJHiAY MH 3’sCyBaju, I[0 B CKJagi cymimri
IIYKOD i 3asnizo 36epersu cBoi BaactuBocTi. OTiKe, y ckaadi 0yov-aKux
cymiweil pewo8uHU 30epizalombv C80L 81ACMUBOCMI.

« Bukopucramua cymimen

JlrogmHa IMIMPOKO BUKOPUHCTOBYE CYMIIlli B IIOBCAKIAEHHOMY YKHTTi.
1 peMOHTY IPUMIIeHb TOTYIOTh CYMIIIl IIeMeHTY i micKy. ¥ BUPOO-
HUIITBI CKJa BUKOPMCTOBYIOTh CYMilll micky, comu i Kpeuau. Iliryaxm
€ CYMiLIII0 PeYOBMHU 3 JIKYBAJILHUMH BJIACTHUBOCTAMU I PEUYOBUHU-
HamoBHIoBaua. Hamiii uaii — me cywmiI, BUTOTOBJIeHA 3 BOAU, IIYKPY #
PeYoBUH, IO HASIAILIN Y BOAY 3 JIMCTKIB Uai0 B pe3yJbTaTi Ioro 3aBa-
pioBaHH#. VMlorypT, meYnBO, COKY Ta iHII IPOAYKTH XapuyBaHHA, pisHi
3aco0u IMOBCAKAEHHOTO BXKUTKY (HAIIPUKJIAM, [IIaMIYHb, 3yOHA IIacTa) —
e TexX cyMimri. ¥ IIbOMY TH JETKO HMEePEeKOHAEIICs, KOJU IIPOUUTAEIIT
IXHI CKJaJ Ha eTHKeTKaxX IMX TOBapiB.

i
i
i

f;’; MNigcymku

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

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

& Y cknagi cymilli peyoBuHM 36epiratoTb CBOT BNaCTMBOCTI.

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

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

CTopiHka npupoaogocniaHuka

BukoHatli ydoma docnid. Bnnve Temnepatypu Ha PO34MHHICTb NOBITPSA Y BOA,.
Onsa pocnigy To06i 3HagobNATLCA CkNAHAa NocyAnHa 1 XxonogHa BoAa.

34#i
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HabGepn xonogHoi BOAM B NpO30py NOCYAWMHY, Hanpuknag cTakaH, i no-
cTaB ii Ha coHUi Yn B Tennomy micui. Cnoctepiran, sk Yepes geskun 4yac
Ha BHYTPILHIN CTiHUI NOCyaMHM 3'9BRATLCA Nyxupui. Ix gosoni 6arato,
i BOHM rycTo po3TalloBaHi. Lle nyxupui noBiTps, Wwo nepebyBano B Cymilli 3
BOJOI0, a Mif Yac HarpiBaHHA YacTKOBO BMAINUMAOCS.

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

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

i

Uie

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

36inbLUeHHS BMICTY BYrneK1crnoro rasy B noBiTpi HeraTMBHO NO3HA4YaETbLCA
Ha camonovyTTi ntogen. Ocb YoMy Tak BaXKNMBO NPOBITPHOBATH NPUMILLEH-
HS B LUKOMi Ta BOOMA.

CTtopiHKa epyauTa

a | n | n | v | a | uw | uw | a |
1. [lan BM3Ha4eHHs1 YMCTOI peyoBMHN. HaBean npuknagn 4nctmx pe-
YOBWH.
2. Yum cymiwli Bigpi3HAOTLCS Bifg, YNCTUX PEYOBUH?
3. Haseam no aea npuknaauv pigkux, TBEpAWX i rasyBaTux Cymillen.
4. Yn moxHa 6opLy BBaxkaTu cymiwwio? OBrpyHTYIA CBOKO BianoBidb.
5. lLlo To6i BiZOMO MpO BUKOPWUCTaHHS cymiwen? BigomocTi npo ue,
BMiLLieHi y naparpadi, 4ONOBHM BNACHUMU NpUKnagamu.

VWZZTVR|B (VW

f§9. CIIOCOBM PO3ILIEHHSA CYMIIIEN

A Mu BiKe 3’dAcyBasiv, KOJKHA PEUOBMHA B CKJIAAL cyMiIri 3bepirae
cBoi BaactuBocTi. Ile mae 3mMory pos3minaTm cyMmiiri Ha okpeMi peuo-
BuHU. 11100 o3HaioMmuTHCcA 3i crocobaMu pPo3AiieHHs cyMileii, BUKO-
HaeMoO IOCJIiTu.

Hocaio 1. Ilpuroryemo cymimn Kpeigu i Bogu. g 1boro Ha THO
CKJIAHOI OAHKM IIOMicTHMO 1 CTOJIOBY JIOMKKY IIOPOIIKY Kpeuau, Joaa-
MO IIiBCKJAHKHN BOJHM 1 IepemimiaeMo. YTBOPHUTBLCS CyMimr 6ijioro
KOJIBbOPY, $SKa, IOCTOABINN KiJbKa XBUJIMH, PO3NIJINTHCA HA [ABA e

(35
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miapu. Illap Kpeiiau ocAme Ha JHO, a IIap BoAW mepebyBaTmMe HaJ
HuMm. Take BigOyBaeThcsa TOMYy, IO Kpelijla y BOJi He PO3UMHSIETHCS
¥ BasKkua 3a Bogy. OOepekHO 3JIMBIIN BOAY, MU PO3OiJIMMO I[F0 CYMIiIII.
Takuii cmocib posmiieHHA cyMiIllledl OicTaB Ha3BY 6i0CMONEAHHA
(mam. 31).

ITpoTe mOBHICTIO PO3IIIUTU CYMIIll Kpeiau i BoAM 3a JOIIOMOTOIO
BiJIcCTOIOBAHHSA He BAAETHCA. SIK HOCATTHU IIOBHIIIIOTO PO3AiJIeHHSA CyMi-
mii mux peuoBuH? Bukomaemo Jocrin.

Hocnid 2. Cywmim kpeiigu i BogAuM MTPONYCTHMO Kpidb PiabTp —
OIiJIBHUE MaTepias 3i cmemiajgbHOro mamepy UM TKaumuHu. Mu mooda-
YKMO, IO BOJAa IIPOHMKAaEe uepes (iabTp y IIOCYyAUHY-TIpUiiMad,
a Kpeiiga sanuinaerbed Ha GiasTpi (Man. 32). Ileit cmocib posmigenusa
cyMimeii gicTaB Ha3By iibmpye6aHHA.

DiTLTPYU BUTOTOBJISAIOTH 31 CHEIliaJIbHOTO Ianepy, AKui Tak i Hasu-
Bae€ThbCA — (PiABTPYBAJAbHUNA, UM TKAHUH Pi3HOI IIiJbHOCTI. PiabTpoM
MOsKe OyTH Iap YMUCTOTO IicKy adbo Batu. I[lo peui, y mMicTax Ha BOJO-
OUMCHUX CTAHIiAX 3aCTOCOBYIOTH Imimiadi ¢iapTpu. Tosimmua miapy
micKy B HUX gocdArae 1 m.

Ax 6aumMmo, BimcTOIOBaHHAM i (GiIBTPYBAHHAM MOMKHA PO3IIIUTH
CYMiIll BOAM i HEPO3UMHHOI B Hill peuyOBUHU.

» Po3giteHHa cyminri KyXOHHOI COJIi i BOAM BHMIIapIOBAHHIM

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

Hdocnio 3. IIponycTumo cymim Bogu i KyXOHHOI coji Kpish marte-
poBuii ¢piabTp. Mu mobaummo, IO cijab Ha QIALTPI He 3aIUIIUIACH.

Man. 31. BigcTtotoBaHHs

| 36 3
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Man. 32. ®inbTpyBaHHSA

OT:xe, AKIIO peuoBHMHA J00Ope PO3UYUHSETHCA Y BOJi, TO Bin-
CTOIOBAaHHA i (QiAbTPYBaHHA He HigAxXomATh AJA ii posxinenHa. Haa

ILOI0 icHye iHImUH cmoci® — BHUIapOBAHHSI.

Hocnio 4. KanaeMo HeBeJWKY KiJbKicTh cyMilni Bomu i KyXOH-
HOI COJIi Ha CKJIO i IMOYHeMO HarpiBaTu HoOro JoTH, JOKU BCA BOoJa He
BUIapyeTbes. Ilicasa Toro K Boga BUMAPYETHCS, HA CKJIL 3aJIUINIUTHCS
miama 6ijsoro Koabopy. Ile i € KyXoHHa cinb. 3a JOIOMOTrOI0 6Una-
PO6AHHA MU PO3AIININ CyMiIll BOoAM i KyXOHHOI coii (man. 33).

Temep Tu 3HaEI, M0 iCHYIOTH PisHi cmoco0u PO3IiJieHHSA CcyMilleit:

BimcToroBaHHSA, QiIbLTPYBAHHS, BUIIAPIOBAHHSI.

f#} Nigcymku

& Po3pineHHs cymiwi — ue BMAINEHHS 3 HET YNCTUX PEYOBUH.

& LLlo6 po3ninuth cymill, HeoGXiaHO 3HaTX BNACTMBOCTI PEYOBUH, SIKi BXOOATb

0o 1i cknagy.

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

TPpyBaHHA, BUMApPOBaHHA.

Cywmiw Bogu
i KYXOHHOT
coni

G

=

KyxoHHa
Cinb

Man. 33. BuaineHHsa coni 3 po3ymHy BMNapoBaHHAM
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CTopiHka npupogogocnigHuka

lMpakmuyHe 3aHsmMms. Po3gineHHsa cymiwen insTpyBaHHAM.
Mema: HaBuMTUCS PO3JINATM CyMill diNbTPYBaAHHAM.

O6nadHaHHss ma peyoeUHU: inbmpu, nilKu, CKASHI Nanuyku, XiMidHi
cmakaHu, 800a, [iCOK.

[MpuroTyn cymill i3 BOAM Ta NiCKy, CKOPUCTaBLUMCb BUAAHUM NOCYAOM i nanuy-
KOK ANS nepemiwyBaHHsA. [0Tyo4M cymill, cnepLly nomictn B XiMiYHMIN CTa-
KaH nicok, a noTiM no nanuyui nuin Bogy. Bctas y ninky ineTp, 3nerka amo4u
Moro BOAO, TOAI BiH LWiNbHO npununHe 0o ckna. O6epexHo nepenui BMICT
CcTakaHa B ninky 3 ginstpom. CnocTepiran 3a ¢insTpyBaHHAM. Pesynsratu
CrnocTepexeHb onuLM B pobo4oMy 30LLNTI.

HoTpumyrica npasun 6e3ne4HOro BUKOPUCTAHHSA XiMIYHOTO nocyay, 3 SKUmu
O03HaNOMUTb YYUTESTb.

o7

\V_ CTopiHka epyauTa

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

OTxe, a30T i KNCeHb, AKX HanbinbLue y cknagi nosiTps, NogidHi 3a disnyHK-
MM BNacTMBOCTSIMWU. BOHM NoOraHo po3vmMHAKTBLCA Y BOAI, HE MalOTb KOMbopy
i 3anaxy. O6naBa rasu yTBOPIOKOTb HACTINIbKU OAHOPIAHY CyMill, WO BiacTO-
IOBaHHAM 4M PINBTPYBAHHAM iX HE MOXHa po3ginutn. Tomy asoT i KUCEHb
BUAINSOTb 3 NOBITPSA 3a 4OMNOMOro BUnaproBaHHA. CnodaTtky noBiTps nepe-
BOASATb Y PiAKWIA CTaH, OXONOMAXYH4YM NOro 4O AYXKEe HU3bKOI Temnepartypu
(6rnmabko —200 °C), a noTim nigaalTe BMNapoBaHHIO. [epluvm BMNapoBy-
€TbCS a30T, a Nicnsa HbOro — KMceHb. KoxeH ras 3bupatotb y 6anoHn oKpemo
i BUKOPUCTOBYIOTb 3@ MPU3HAYEHHSIM.

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

1. Hassun Bigomi To6i cnocobu po3aineHHst cymillen.

2. Alke obnagHaHHA NoTpibHe Ana npoBeneHHs inbTpyBaHHA?

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

NOXKY LYKpY. AK i1 po3ainnuTn yTBOPEHY CyMmiLL?

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

MZETVRR W

i

| 38 3

TW CyMiLL KYXOHHOI COMi, KpOXMario 1 3ani3HUX OLUYPOK.

4 MonpauronTte B rpynax

Ak posecTu, WO rasoBaHa MiHeparibHa Boga — CyMill BOAW M PO3YNHEHUX
Yy Hi TBepAmMX i rasyBaTnx pevyoBuH? MNMomipKkynTe, SKUN eKcnepuMeHT NoTpio-
HO NPOBECTH, Wo6 3HaNTK BIAMNOBIAb HA Lie 3anuTaHHS.
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0. ABUIIA IPUPOJM. ®I3UYHI ABHUIIIA,
" IXH{ PI3BHOMAHITHICTb

VYce, mo crBOopuia nIpupoaa abo JIIOAVHA, yUeH1 Ha3UBAIOTh (i3ud-
Humu miaamu. 3 IJIUHOM dYacy Tija 3MiHoooTbcA. Hampukiaazn, 3
MaJIeHBbKOI'0 JKOJYAA BHUPOCTAE MOTYTHi# my06. 3 iioro croBdOypa CTO-
JAp BUroToBJsdAe MeO6Jsi. I'omuap 3 ramuum pobuTth mocyn. Ilim miero
BIiTPY, BOAM i COHAYHMX IIPOMEHIB PYHHYIOThCA ropu. I TaKux mpu-
KJIaIiB MOJXHA HABOAUTHU Oe3Jid.

« CiT aBug

3MmiHm, mo BigbyBaioThcsa 3 Tisamu, JAicTanum HasBY A6uULA.
Pospisuarors 6ion02iuHi, Qisuuri, XimiyHi Ta AeaKi iHOII aBumIa.

o 6ionoziunux aeuw, HajlexaThb ABHUINA B KUBIN mnpuponi,
HaOpUKJIaL TypOoTa IIPO HOBOHAPOIMKEHUX MAJIAT, IPUJIIT ITaxXiB
HaBecHi, 00’eJHAHHA BOBKIiB y 3Tpaio, PO3MHOMKEHHS, PiCT i PO3BUTOK
oprauismiB (maJ. 34).

dizuuHum aéuu,am BIACTUBL 3MiHU arperaTHOro CTaHy PeUYOBUHU,
poaMipiB i opmu Tijna, MOJOKEHHSA TiJI OZHE BigZHOCHO oxHOro. Ilpu
IIbOMY HOBi PeUYOBMHU HE YTBOPIOIOTHCH.

IlepeTBOpeHHA BOAM Ha Jing Ta ii BUIIapOBYBaHHSA, BUTOTOBJIEHHS 3
rpagity maMm’ATHHKA, IOAPiOHEHHA IIYKPY Ha IIYKPOBY IIyAPY — yce Iie
mpukaaay GisuyHux ABurl. BoHu aysKe pisHi, mpoTe i yac HUX *KOTHA
peuoBUWHA He 3pyHHYyBaJacsa i HOBi peuoBUMHU He yTBOpPUIMUCS (Maj. 35).

Ha Bigminy Bif (GismuyHUX ABUII, Oif Yac XiMIiYHUX A6UW, ONHI
peYoBHHH IIepeTBOPIOIOThCA Ha immri. Hampuikimaazn, mposa B Oararri
MePeTBOPUJINCS Ha KYIOKY IIOIeJy, Ha 3aJi3SHOMY JIAHITIOTY YTBOPHUJIA-
cA ipKa, COHAITHUKOBY OJIiI0 MIEPEeTBOPUJIM Ha MaprapuH.

Man. 34. PicT i po3BUTOK pocnuHu — npuknag GionoriyHoro sBumLa %{,
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Man. 35. ®isnyHi asuwa

¥ mpwuponi ofHi ABUINA CympPOBOKYIOThCcA iHIMUMU. [Ipumipom, pict
oprauismy € 6iosoriunum ssuinieM. IIpoTe BOHO CyIpoBOIKYy€eThCSA (hismu-
HUM SBUINEM — 30iJbIIeHHAM JiHiliHuX poaMmipiB Tina. o6 pocTu, opra-
Hi3MI MaioTh *KUBUTUCSA, a OTIKe, IIiJ Uac POCTy B OpraHisMax BimbOyBa-
I0ThCA 1 Ximiuni apuia. Ille npukman: xiMiuHe ABUIIle TOPiHHS CYIPOBO-
IKYEThCA BUAIJIEHHSAM CBiTJIA i Temsa, AKi € QisMUHMMM SBUIIIAMU.

« IloBTOpIOBaHICTH ABMII Y MIPUPOTI

SBuIna Ipupoau Yac Big yacy 3MiHIOIOTH OJHE OJHOT'O, TOOTO 3JaTHI
yepryBaTucA ab0 IIOBTOPIOBATHUCA. 3 IIOYATKOBOI IITKOJIM TH 3HAEII IPO
YepryBaHHSA ITip POKY, AHA i Houi. IIOBTOPIOIOTHCA KOJIBOPU BECEJKMU,
He3aJIe’KHO BiJ TOro, y AKOMY MiCIIi HAIOl IJIaHeTH BOHA 3’ sIBUJIACH.

ITpukagy mMOBTOPIOBAHUX SABUIN Y KHBI HPUPOAL — Ile JUCTOMA;
MIPMJIIT 1 BiAiT mTaxiBs, mogsa moromcTBa (MaJ. 36). 3 TUTUHUYATAMHU Bif-
OyBaroThbCs Ti cami OioJsioriuHi ABUINA, IO i 3 OaTbKaMu. BoHU HapomKy-
IOTbCSA, POCTYTb, PO3BUBAIOTHCH, KUBJIATHCA, SaJUIIAIOTL IIOTOMCTBO,
TMHYTh. 3aBIAKN TaKiii ITOBTOPIOBAHOCTI ABUII iCHY€E KHUTTA Ha 3eMJIi.

+ Sk MOskHA omHCYBAaTH SABUILA

IITo6 TBOI cmocTepeskeHHA 3a ABUIAMU B IPUPOAL OyJIM BIOPAL-
KOBaHUMU, IX CJIiJi omucyBaT! 3a IeBHUM ILIaHOM. [[JId 1IbOoTO IOTPib-
HO BHUBHAYUTHU METY CIIOCTepeXeHHs 1 QikcyBaTm mepebir momii.
Hanpuraan, sminu, 1mo BigmOyBamoThCA.

1. 3mina dopmu Tima.

2. 3mina JiHiftHUX PO3MipiB.

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

4. 3mina 3amaxy.

5. 3miHa arperaTHOro cTaHy.

6. 3miHa moyoXKeHHA Tija.

7. Un SHUKJIM OJHIi PEYOBWHM i UM yTBOPUJIUCA iHII?

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

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

Tennoe6i asuwa 1noB’sA3aHI 3 HarpiBaHHAM i OXOJIOMKEHHAM TiJ.
ITpuknamoM TeImyIOBUX SBHIIN € HArpiBaHHS BAEHL i OXOJIOMMKEHHS
BHOUi moBepxHi Semi.

Ilo 36yko6ux aeéuw, HanexaTh ABUIA, ITOB’A3aHI 3 BUHUKHEHHAM
i mommpenHaM 3ByKy. CHiB mramiku, A3MKUYaHHSA KPHJIEIh KoMapa,
TYPKIT TPOMY — Iie 38BYKH. IX MU CIpHIIMaeMO BYXOM BaBAAKU KOJIH-
BaHHIO IIOBiTpPA.

Ceéimnoei asuuja 0B’ sA3aHI 3 IOIIUPEHHAM CBIiTJIIOBUX IIPOMEHiB.
CsiTiio BunmpominooioTh CoHIle, OJMCKaBKa, YBIiMKHeHA eJeKTpHUUYHAa
JaMIIOuKa, IIajlaljoua CBiuKa TOIIIO0.

. [ Tennosi ]
[ MexaHi4Hi - CBiTnosi J
OISNYHI
ABULLA
[ 3BYKOBI EnekTpunyHi ]
[ MarHiTHi ]
Man. 37. PisHOMaHITHICTb (pisanyHMX aBuULL, ‘t.@;g :
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Maenimni seéuwa — e ABUINA NPUTATYBaHHA TiJd MartiTom.
Hanpukaan, moxkasu CTPLIKM KoMIIaca, IPUTATYBAHHS MardiTom
3aJII3HUX IIBAXIiB.

SBura, 3yMoBJIeHi eJleKTPU3AIIi€I0 TijI, HA3UBAIOTh eLeKMPULHUMU.
3aBOAKM iM IIpalfioe 0araTo CydacHMX ITOOYTOBMX i OCBiTJIIOBAJIBHUX
nmpuaagiB (X0JOOUILHUK, TeJeBi3op, JocTpu Toirno). HaBiTh MobiibHII
TeseOH TH He 3MOKeIll 3apAAUTH 0e3 eJIeKTPUYHOTO ABHUIIA.

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

*}' EC!MKI/I

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

& Po3pisHaAtoTb GionorivHi, disnyHi Ta ximiyHi sBMLa.

& bionoriyHi sBULLA BiabyBaoTbCA Y XKMBIN Npupoai.

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

& FAsulLa Npupoan ONUCYHOTb 3@ MEBHUM MIaHOM.

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

i
\/-IéneKTpqui ABULLA TpannaTbes i B npupogi. Mig Yac rposu moxHa crnocte-
piratu 6nuckaBky. BoHa € pi3HOBMAOM MOTYXXHOrO €NeKTPUYHOro CTPyMy.
3Bigkn 6epyTbCA 3apagKeHi YaCcTUHKN, WO CNPUYNHAIOTL BnuckaBky?
YHacnigok TepTta B XMapax LapiB nosiTpsa i KpaninuH BOAW BOHU eNeKTpu-
3ytoTbes. ig Yac rpo3n HaenekTpM3oBaHi XMapu MOXyTb 36MM3NTUCH Ha-
CTiNbKW, WO BUHUKAE enekTpuYHe sBuLle — brmckaBka.
Mig yac rpo3un GrnmMckaeka TakoXX MOXE BUHUKHYTU MiXK XMapolo i 3emneto.
Lle ayxe HeGe3nevyHo, 6O MOXe CIPUYUHUTI 1 YParKeHHS nogen.
Tomy nig 4ac rpo3u noTpibHO AOTPMMYBaTUCA NMEBHUX MPaBUIT NOBEAIHKU:
YHUKATU KOHTaKTY 3 MeTaneBMMu Tinamu. AkLo rpo3a 3acTtana Tebe Ha Bifg-
KpUTi MicLEeBOCTI, NOTPIOHO cicTu Ha 3eMnio | nepeyekaTwu ii.
LLlo6 3ano6irtu Bny4aHH0 GnmnckaBky, Ha OYOAWHKK 1 iHLLI cnopyan BCTaHOB-
NTb ONMCKaBKOBIABOAM.

CTopiHKka epyauTa

s (-

oy

3 | a | n | n | v [ a ]| uw | n [ a |
a 1. Ha3Bun OCHOBHI siBULLa Nnpupoau.

B 2. HaBegu npuknagu GionoriyHmx asuL,.

a 3. Yum oisnyHi sBMLLA BiOPI3HAOTLCS Bid XiMiYHNX?

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

XiMiYHi: KOTUTbCA M'sI4, BUCKXAE BinnaHa, NnnBe Kadyka, ropuThb CBIYKa,
uBiTe 6GapBiHOK, rPUMUTL IPiM, CKUCAE MOSOKO, MPOPOCTAE HaCiHUHA.

. HaBegu npuknagu: a) saBuuy, npypoau, NoB’si3aHnX 3i 3MiHOK Ce30-

HiB; 6) ABMLLY NPUPOAN, LLLO NOBTOPHOIOTHLCS.
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SfBuma, mop’A3aHi 3 pyxoM Tij, — Ile MexXaHivHi A6uwa, a 3MiHA TI0JI0-
JKEeHHA OHOTO TiJIa BIZHOCHO iHIIOrO JicTajsia Ha3By MeXaHiYHUU pYx.

Ha mamionky 38 300pakeHO MexXaHiuHi ABHINA: MOB3e TI'yCEHUIA,
majae CHir, Teue piuxka, KOTUTHCA M’AY, JETUTH IITAX, MUHUTh ABTOMO-

0inb, 3yiTae pakera. Pyxaioumnch, yci BOHM 3MiHIOIOTH CBOE TOJIOMKEHHS
BiTHOCHO iHIIIMX TiJ.

Man. 38. NMpuknagn MexaHi4yHoro pyxy

MexaHIYHUN PyX ONMCYIOTH 3a AOIIOMOTOI0 TaKNX XapaKTEPUCTUK,
AK waax, yac, weulxKicmo.

Iuxonu MoxHA MOOAUNTH CJILZ PYXY aBTOMOOIJIA — YOpHY CMYTY Ha
JIOpo3i, 10 yTBOpHMJIACS IIiJ Yyac raJbMyBaHHs, a00 CJiJ yeperaxu Ha
micKy, abo ciim Bix smik Ha cuiry (man. 39). e aimii, akuMu pyxaau-

Man. 39. TpaekTopii pyxy Tin “};{l
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ca rina. Taki ninii HasmBalOTh mpaekmopiamu pyxy Tin. KoskHa 3
IIaHeT YU OyAb-AKe HeOecHe TijJIo TeX PYXaeThbCsl CBOEIO TPAEKTOPI€o.

* HNlasx, yac i MBUAKICTH — OCHOBHI XapaKTePUCTUKM PyXy TiJ

HInax — uye dosxicuna mpaexkmopii, 6i0cmans, AKy miao dorae nio
uac mexarnivHozo pyxy. lllnax BUMipIOIOTH ImepeBaKHO mempamu (M)
i kinomempamu (km). IInsa MexaHIYHOTO PyXy BasKJIMBO TAKOXK 3HATHU
yac, TPOTATOM SAKOTO TijJo, IO PYXae€ThCs, OOJIA€ MHEBHUU IILIAX.
Hanpuraan, mob 3 Xapkosa morpanutu g0 Kmesa, moTpibHO IOm0-
gJatu maax oamsbko 500 xm. Jliogmua, mpoxoasuum B geHb 20 K,
IoJoJa€e I[f0 BifcTaub 3a 25 mHiB, aBTOOyC IO BifjcTaHb IIOJ0JIAE 3a
6 rogmH, a JiTak — MeHIIIe HijK 3a TOAUHY.

Y maBemenoMy IpUKJIAAi JIOAWHA, aBTOOyC, JIiTak MOJAlOThL OJHA-
KOBY BijfcTaub, aje 3a pisumit uac. Yomy? Bo BoHM pyxaioTbCcsa 3 pis-
HuMU weudkocmamu. Illlo6 obumncanTy IMBUAKICTE PYXy Tijia, TOTPi6-
HO IOJiINTH MPOUAEHUIN HUM ILIAX Ha Yac, 3a AKUH Ield ILISX IPOo-
npeno. Tak caMo AK IIIJIAX i yac, NIBUAKICTD HAJNEKUTH O OCHOBHHUX
XapaKTepucTuk pyxy Tia. Ili xapaKTepuCTUKU TH BUKOPUCTOBYBATH-
MeIII IIiJ Yac BUBUEHHS HeOeCHUX Tijl, BUKOHAHHS IPAKTUYHUX POOIT.

* OzHailoMIIeHHA 3 TeIIOBMMH ABHIAMH

OnepsKyound TeILIo, TiJI0o HarpiBaeThCs, i HOro TeMmmeparypa IIijn-
BUIYEeThbCsA. Hanmpukaam, y3UMKY TeILJIO B IIPUMIill[eHHi 3a0e311eUyoTh
pisHi oOirpiBaui. Uepes moBiTpA TeILIO Bilg HUX HepPegacThbCA Tijay
aoguan. JIITHBOTO COHAYHOTO MHA IMicOK Ha Oepesi piuKy HaArpiBaeTh-
cd TaK, IO Ha HLOTO TSAMKKO CTYIHNTH OOCOHIK, XOua BpaHIIiL BiH 31a-
BaBCSA IIPOXOJIOTHUM.

SBuma, moB’si3aHi 3 HarpiBaHHAM i OXOJOMKEHHAM TiJ, Has3uBa-
IOTh MEennLo8UMU.

ITouaTTss «Temao» i «CBITJIO» MH HEOAMIHHO IIOB’SI3yEMO i3
Conmnewm. Ile mHaitbisnbIie mAKepeso Tersa i CBiTJa AJA BCHOTO KUBOTO
Ha 3eMHil KyJi. BoHo 1oceKyuau gae 3eMJi CTIIbKY TelJa, CKiJIbKU
#ioro 6 Bumisuigoca npu sropanHi 40 MinbiioHIB TOHH Byrijas. IIpore
Cowniie sirpiBae Hac yJeHb i He Ipie BHOUi, Y3UMKY 3irpiBae MeHIIe,
HixK yiaiTky. Tomy Jfoam 3aB:aAu MIYKaJHW iHNOI gyKepesa Temaa. Iiia
IILOTO BOHH CIAJIOIOTH APOBAa, BYTiIA, Topd, HadTy, ras ToIIO.

* TepmomMeTpu — mpuJagy aJIsd BUMiPIOBAHHSI TeMIIepaTypu

Mipy nHazpimocmi min yueri Ha3eaau memnepamypotro. Temneparypy
MOBITPA B HMPUMIIIEHHI I Ha BYJMUI[i, BOOU B piuKax, cTaBKax i Oaceii-
HaX, Tija JIOAVHU i TBapMH BUMIipIOIOTH mepmomempamu (mai. 40).
KopucryBatuca HuMu JoguHa modana mnoHan 400 poxis Tomy.

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

|44 )
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AK B YYHIBCBKiN Jimitiiii. Hatigacrirme
I[iHa IOJLIKKM CTAaHOBUTH OAUH TIPaiyc,
X0ua TEPMOMETP OJid BUMipIOBAHHS TEM-
mepaTypu Tija JIOAWHU Mae€ KAy, IiHa
nominku axoi y 10 pasiB menina.

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

« K Tima 1 peyOBUHU IIPOBOAATH

Tenao 3aexdu nepedaemvcs 8i0
O0inbw Hazpimozo mina 00 MeHUL Haezpi-
moeo. PisHi Tima i peyoBMHM IIPOBO-
IATH TEIJI0O HeogHakoBo. Ile 3aneXKuTh
BiZl TOro, 3 AKMX PEUOBUH CKJIAJAETHCA
tiso. Haifikparrie mpoBOAATh TEIJIO MeTa-
au. Tomy Oarapei onmaleHHsa, pagiaTopu
aBTOMOOiJIiB BUTOTOBJISIOTE CaMe 3 MeTa-
JiB, a He 3 IePEeBUHU UM ILJIACTMACH.

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

3aBAsAKU 3JATHOCTI MOBiTPA IMOTAaHO MPOBOAUTHY TEILJIO HAIla ILjia-
HeTa 3axXWuIleHa IOBiTPAHOIO OOOJOHKOIO BJIITKY BiJ IeperpiBamud,
a BBUMKY — BiJl IepeoxoJIOKeHHA.

Hesaki TBApUHU IPUCTOCYBAJINCS OO0 30epesKeHHsa MOCTifHOoI TeMIe-
paTypu Tijia TaKoXK 3a JoImoMoroi moBiTpsa. Tak, mip’a mraxis, XyTpo
3BipiB Ha 3UMYy cTa€e TrycTimum i ToBmimM. MiX BOpCcMHKaMM 3aTpu-
MYETLCS MOBIiTPA i HamifiHO 3axXMUINae TBAPUHY Bi MOPO3Y.

Man. 40. PisHomaHiTHiI
TEpMOMETPU

™ Nigcymkun

& MexaHiuHi ABMLLA — ABULLA, NOB’'A3aHI 3 PyXOM Tifl.

& OCHOBHMMW XapaKTePUCTUKaMM MEXaHIYHOro pyxXy Tina € WX, WBUAKICTL, Yac.

& SBuLLa, NoB’'A3aHi 3 HarpiBaHHAM i OXOMNOMKEHHAM Tin, Ha3WBalTb Tenno-
BUMMW.

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

& Pi3Hi Tina i pe4oBNHU NPOBOAATL TEMNO HEOAHaKOBO.

& TemnepaTypy BUMIpIOIOTb TEPMOMETPAMM.

fas )
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LU

A
CTopiHka npupogogocnigHuka

BukoHal ydoma ekcnepumeHm. [locnigXeHHsS BNJIMBY TenIOBUX SABULY
Ha noBiTpA. BisbMy NopoxH0 nnacTMacosy NAsAWKY ob6’emom 1 1, WinbHO
3aKkpui 11 Ta NnokNnaan B MOPO3UIbHY Kamepy xonogunbHuka. Yepes Kinbka
roAvH AicTaHb NIIAWKY, | TM No0aYnLL, WO i1 CTIHKKM NOMITHO BTSITHYNNCS BCe-
peavHy. Nomipkyn, YoMy Tak cTanocs, agxe nnswka dyna winbHo 3akpuTa.
He Bigkpualun NAsLWKK, 3anuw ii Ha Kinbka roguH y KiMHaTi. AKi 3MiHK
BiAGynuMcsa 3 NNsALWKo?

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

)

% C =
TOpiHKa epyauTa

LLkany, siky HMHI BUKOPUCTOBYIOTL Y BinlbLUOCTI TEPMOMETPIB, 3anpornoHyBaB
LBEACLKUA y4eHun Llenbcin. Tomy ogMHMUSaMN BUMIPIOBaHHS TemnepaTtypu €
rpagycu Lenbcia (°C). Wkana LUenbcia mae ggi Toukm Bigniky: 0 °C i 100 °C.
Y MeanM4yHoMy TepMOMETPI CKNsiHa Tpybka MiCTUTL pTyTb. MMapu uiei peyo-
BUHWN OyXe LWKIgNMBI ANs 340pOB’s NoguHU. ToOMy NOBOAMTUCS 3i PTYTHUM
TEPMOMETPOM NOTPIOHO AyXe obepexHo. AKLWO BiH panToM po3ib’eTbcd, He-
ranHo CKaXku nNpo Le 4opOoCnuM.

3 | a | n | n | v [ a ]| uw | n [ a |
a 1. Aki sBMLWA Ha3MBaTb MexaHiYHUMN? HaBegu npuknagn MexaHiy-
= HUX SIBULLL.
g 2. Ha3Bu1 OCHOBHI XxapakTepuUCTUKKN pyXy Tisl Ta OAMHUL IX BUMIPIOBaHHS.
H 3. Lo Take TpaekTopia pyxy Tina?
H 4. HaBeau npuknagm Tennosmux sBULL. HKe 3HaYEeHHS BOHW MatloTb Y
a npupogai?

5. Axy nocyamHy T1 obepeLl Ans NpUroTyBaHHs rapsayvoi CTpaBn — MeTa-

neBy 3 AEPEB’SAHOK PYYKOK UM OEepeB’sHy 3 METANeBO PYYKOH?
MosicHu cBin BUBIp. Aki 3HaHHs gonomornum Tobi horo 3pobutn?

§ 12. MATHITHI TA EJEKTPUYHI ®ISUYHI ABUIITA

- MarxiTu Ta MarHiTHI aBuIIa

IIpuragaii, AK 3a JOIIOMOTOI0 MATHITY MM PO3IiJAJKM CYMIilI IiCcKy

# sanisumx omrypok. Illo6 3’sicyBaTu, AK MaruiT mie Ha iHmri Tina,
IPOBEIEeMO IOCJTis.

Hocnid. IlinmeceMo Mar"iT mo 3a/IisHUX CKPIMIOK — BOHHU IIPUTAT-

HYTbCA 0 HBOrO (Mas. 41). IlizHecemo marHiT Ko rymKu, (omacre-

pa, maacTMacoBoi JiHiliku un Kopobouku. sKomHe i3 mux Tia mpurs-

ryBaTucsa n0 Marmity He Oyzge. Ilpursarysanus 3aisHUX CKPIiIIOK 1O
-;.-;;-;v*" MarHiTy — IIe Mar"HiTHe SBHIIIE.

oy
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Man. 41. MarHiT nputdarye Tinbky 3anisHi npeameTun

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

+ HezamimHMil Ipujaag MaHIPiBHUKIB

HJisg opieHTyBaHHSA Ha MiCI[eBOCTI BUKO-
PHUCTOBYIOTH Komnac (Maj. 42). 3aBIAKMN Mar-
HiTHEM SBHIIIAM BiH Ja€ 3MOTY BU3HAUYATH
CTOPOHM TOPHU3OHTY B3a OyOb-AKOI IIOTO;HU.
Tomy Kommac 000B’sI3KOBO 0epyTh i3 co00i0
MoOpeIJaBIii, reojoru, Typuctu. OCHOBHa
CKJIAJIOBA ITLOTO IPMJIAAYy — MAarHiTHa CTPLJ-
Ka. BoHa posramoBaHa Ha BicTpi ToJKm I
BiJbHO oOepraeTbcsa. Piu y Tim, mio maa
IJaHeTa € BeJeTeHCLbKUM Mar"iTom. MaruitHa
CTPiJIKa KoMmaca IOMUTI BiluyBae MarHiTHY Man. 42. Komnac
miro 3emai. I Tomy oxmu ii KiHemb 3aBXIU
BKasdye Ha IIiBHiY, a iHIMuii — Ha MiBAEHb.

« EnexkTpusania TijJ Ta eJIeKTPUYHI ABUIIA

He gumie marmiT MOMKyTh AiATHM Ha Tija Ha BigcraHi. Axiro
IJIaCTMACOBY JIIHIMIKY HATepPTH IalepoM, a IOTiM HifHeCTH A0 KYHKI
MaJeHbKUX KJIANTHKIB IIamepy, TO JiHiliKa DpuTATyBaTUME IO cebe
KJAOTHKM Iamepy Tak caMo, AK Martit s3aiuiso. Ile cramocsa Tomy, IIMo
BHACJIIOK TepTH JiHilika Haenexkmpuiyeanacsa. HaenekTpusysaTucsa
MOKYTb ¥ immri tinma (man. 43). fIBuia, moB’s3aHi 3 eJeKTpPU3AIli€io
TiJI, MaIOTh Ha3By eleKmpu4Hi A6uua.

IlepeminieHHsa KJAAOTHKIB IIamepy HaeJeKTPU30BAHOIO JIiHiIMKOIO
3YMOBHJIM 3apAMKeHi YaCTHMHKHU, IO BXOJATH JO CKJALy aToMiB. Ix
Ha3WBAIOTh eleKmpoOHamu. 3BiicM TOXOAWTH Ha3Ba ABUI — eJeK-
mpuuni. JokJagHiNIe 3 €JIeKTPUUYHMMU SIBUINAMHU TH O3HANOMUIIICS
Ha ypokax (isukmu. 3
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Man. 43. EGoHiTOBa nanuuyka nicns HaTupaHHs
BOBHSIHOIO TKQHMHO NPUTArye KnanTuku nanepy

Jltonu HaBuMJINCA BUKOPHCTOBYBATH eJeKTpuUuHi aBumia. CsitTJo i
TEIJIO B IPUMIIIEHHAX, PyX OaraThboxX MAaIIIMH i MexaHisMmiB, poboTy
pazio, TeaedoHiB, TeJaeBi3opiB 3a0e3MeUyIOTh IEPEBAYKHO 34 JOIIOMO-
roi0 BUKOPUCTAHHS €JeKTPUUYHUX i MardHiTHUX SBUIII.

&

‘}":%' Nigcymkm

& MarHiTm — ue NpuMpoaHi YM WTYYHI Tina, 3aaTHi npuTtarysatM o cebe iHLWi
Tina, 0o ckrnagy SKMx BXOAUTb 3aniso.

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

& EnekTpuyHi sBuLLa — Lie B3aeMopis HaenekTpmu3oBaHux Tin.

& JTloan BUKOPUCTOBYHOTb €MEKTPUYHI SIBULLA, KOHCTPYHOYM 1 BUFOTOBSIHOUM
enexkTpuYHi Nnpunagu.

CTopiHka npupogogocnigHuka

BukoHaii ydoma 3aedaHHs1. [ocnigv Ojto MarHity Ha pisHi MoHeTW. Ans Lubo-
ro To6i 3HagobNATLCA MarHiT, MOHeTH BapTicTio 1, 2, 5, 10, 25 i 50 Koninok.
Mo yepsi AOTOPKHUCH MarHiTOM A0 KOXHOI 3 MOHET. Akum byae pesynertat gji
MarHiTy Ha MOHETM B KOXXHOMY BMNagky?

Onuwun nobayeHe B 30wnTi. 3poOM BUCHOBOK MNPO TE€, MOHETU SIKOFO KOMNbOPY
NpUTAryoTbCA A0 MarHiTy. Cnpobyi NosicHUTY 1Aoro.

i

\v—-'“ CTopiHKa epyauTa

Ha mantoHky 44 306pa)XeHo LUTY4YHO BUrOTOBIEHI MarHiTm y BUrnaai nigkosu
Ta NPSAMOKYTHOro 6pycka. B HMX ogHy nonoBuHy 3achapboBaHO B CUHIM KOAip,
iHWY — B YepBOHMI. Lle 3po6neHo ans Toro, wob po3pi3HATM NiBHIYHUIA NO-
ntoc (MH) marHiTy Ta niBgeHHWI (MNg). Marditn npuTaryloTbCs pisHOMMEHHUMM
noncamu i BigLITOBXYHOTbCS OOQHOMMEHHUMM (Man. 45).

AKWwo cnpobyBaTy po34iNUTM NOMKCK MarHiTy, TO i3 LbOro Hi4Oro He BURAe.
HaBiTb HaMEHLUMIA LIMATO4OK MarHiTy, BigOKpeMneHun Big Oyab-Akoi MOro
YacTMHU, 3aBXaN MaTume ABa Nomncu.

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

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

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

3. MosicHW, YoMy BUHMKAOTb ENEKTPUYHI ABMLLA.

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

NEZ=RE W

’&3 3BYKROBI TA CBITJIOBI ®ISUYHI ABUIITA

Posrismemo mpukJaaau 3ByKOBUX sBulll. I'py Ha 6aHAypi, ImejgecT
JIMCTS JePeB, A3MKUaHHA KPUJEIb IKMeJId MU 4yeMO 3aBAAKN TOMY,
10 CTPpYyHa OaHAYPH, KOMKEH JHCTOK JepeBa, KPUJIbIlSA A:KMeId KOJIM-
BalOThCA. Big HUX KOJMBAHHSA IePemacThCsa YaCTUHKAM IOBiTpsA, Po3-
TAIlIOBAHUM HaAWOJMIKUe A0 IIUX TijJ, i TPOAOBIKYE IOINUPIOBATUCS
JaJii Bil YaCTUHKU OO0 YaCcTUHKU. TaK BUHUKAE 1 MOIIUPIOETHCS 3BYK.
Tino, 110 CBOIMU KOJIMBAHHAMU CTBOPIOE 3BYK, € 0dkdepenom 36YKy.

Coocrepiratu 3a TUM, K YTBOPIOETHCA 3BYK, MOXKHA 34 JOIIOMOTOIO
3BuUaiHOl JiHiMKM. OZWH KiHemb JiHIAKM IPUTHUCHMU OO CTOJIY, a
iHmMi Hexa¥ BinbHO 3Bucae. A TOro mo0 BUHUK 3BYK, HATUCHU Ha
BiMbHME KiHelp JiHIKM I BiAmycTHu, K Ile IOKa3aHO Ha MaJoHKY 46. Qz%ﬂ

a9 )
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Man. 46. [leMOHCTpyBaHHA 3BYKOBOrO ABMLLA

IlomiupenHss 3ByKy MOKHA MOPIBHATH 3 HMOIIHMPEHHAM XBWJIi, IIIO
BUHNKAae HA BOAHIN IIOBepPXHi, AKINO KUHYTH Yy BOAY KaMiHeIlb.
IlomupenHs 3BYKOBUX KOJINBaHb HAa3UBAIOTh 36YK0G0I0 XGU/EN0. Ix
YJIOBJIIOE HAIlle BYXO, 1 MM YyeMO 3BYKM: OOJHHUMU 3BYKaMU MU Haco-
JOMMKYEMOCS, iHINUX IIPaAarHeMo YHUKHYTH.

36YK06i A6uula — ABUIA OIMNPEHHA 3BYKOBUX KOJMBAHb Y IIOBi-
Tpi, a TAKOXK Yy BOJi, MeTajlax.

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

ajie JOoro IOINMPEHHs CIOBiIBLHIOIOTH, a4 TO W IPUINHAIOTH IIepe-
MIKOAUW — CTiHM, IMHOKMW BiKOH, 3BYKOi30JIAIisfd.

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

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

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

Hitu mamiooTs CoHIle Y BUIVISAAL KOJIa, Bil AKOTO B pisHi 60KU pos-
XOJATbCA IPAMIi JiHil — conAauHi c6imnosi npomeni. 1 11e IpaBUIBLHO,
00 CBITJIO TOIIMPIOETHCA BiA OKepesaa IIPAMOJIIHINHO B yci OoKwm
(man. 48, a). IIpore BoHO He MOKe TPOHUKATHU Uepe3 HeIpo30pi IIpe-
meTHu. JIoKka3oM IILOTO € YTBOpPeHHs TiHi (Mai. 48, 0, B). Tomy B cneky
MM XOBAEMOCS B TiHi AepeB, OyAWHKIB, MapacojboOK TOIIIO.

Mu 6aummo Bce JOBKOJA 3aBIAKU Bif-
outTio cBiTsia. CBiTsOBI IIpoMmeHi BimOmBa-
IOTHCA BiJ HEIPo30pUX TiJ i mMOTPAIIAIOTH
mo Hac B oui. Tomy BHOUI B TeMHilI KiMHa-
Ti HiYOro He BUAHO, JOKMW He BBIMKHEeII
eJIeKTPUUYHY JIAMIOUKY, JiXTapuK UM He
samanauinn cBiuky. CBiTiio gobOpe BimOuBa-
IoTh Oiji Ta GiMcKyui Tisa, moramo — 4opHi
1 temuux BiaTiukiB. Tomy BIiTKY B 6ij0-
My BOpaHHi He TaK KapKo, IK Y TEMHOMY,
a OIAr cTajieBapiB i MOMKeXKHUKIB — OJucC-
Kyumii (maa. 49). Haiixpaie Big6uBamoThH
CBiTJIO [A3epKaJibHiI moBepxHi. 3ragail, AK
TH, MOiACTaBIAIOUYU IIiT COHAYHI IIPOMeEHi

MpaBo ans 6e3onnaTHOro po3milleHHs MiapyYHrKa B Mepexi IHTepHeT mae

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

* Yomy My 0auMMO IpeaMeTH Pi3HOKOJbOPOBHMMHU

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

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

ﬁ Nigcymku

& ABuila, WO NOB’A3aHi 3 NMOLUMPEHHAM KOMMUBaHb Y MOBITPSAHOMY Ta AESAKUX
iHLWMX cepeaoBULIAXxX i CynpoBOAXYHOTbLCA BUHUKHEHHSAM 3BYKY, Ha3MBalOTb
3BYKOBUMMW.

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

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

& SAsulLa, NoB’A3aHi 3 NOLINPEHHAM CBiTNa, Ha3nBaloThb CBITNIOBUMM.

& CBiTnoBi NpoMeHi — MniHii, y300BX SKNX MNOLLIMPIETLCH CBITMNO.

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

CTopiHka npupogogocnigHuka
s -

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

3aedaHHs 1. YBiMKHM OyOUNbHUK | NOCnyxan, SK BiH 43BeHUTb. BuaHay, Ha
AKiIM HAaNBINbLUIM Bi4 HBOMO BiACTaHI TW YyeELL 3BYK.

3aedaHHsa 2. ObepexxHO HaKpuin ByannbHUK oaHieo nocyauHoto. MosTopu
CMOCTEPEXEHHS | 3addiKCyN BiACTaHb, Ha AKiN 4yTK A3BiH byannbHuKa. Yn 3mi-
HWNOCS MOro 3BYyYaHHA?

s b
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3aedaHHs 3. He 3HiMalouM nepLioi NOCYAMHU, HaKpuii ByannbHKK Wwe oa-
Hi€l0 NocyauHo. Yu amiHMnocsa Tenep 3BydaHHst OyaunbHuka?

3aedaHHs 4. lNopiBHAN 3BYYaHHS OyaunbHUKa Mig BNAVMBOM BUKOHAHMX
Air | NOSICHM MPUYNHY NOMIYEHUX 3MiH.

i

\, CTopiHka epyauTa

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

KicTio 1,5 m/c.

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

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

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

H 4. lLlo Take Becernka? Ak BoHa BUHMKAE?

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

CBITNO MNOLNPIOETLCA NPSAMORIHIAHO.

§14. XIMIYHI ABUIIA, ABO XIMIYHI PEAKIIII

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

YTiM yacTo B IPUPOAL UM BHACILMOK AiAJBLHOCTI JIIOAWHU BigOyBa-
IOTbCSA ABUINA, 34 AKUX ONHI PEeUYOBHMHU MIEePETBOPIOIOTHCS Ha iHIII.
Taki aBuiia Ha3sMBaOTL XiMivHumu. I came muM xXimiumi aBuma Bin-
piBHAIOTHCA Bix QismuHUX.

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

e O3Haku XiMiUHMX SBUIIL

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

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

§ s3)
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Man. 50. Jocnig 3 BMAINEHHSA rasy

OypxXJauBOMYy 8udileHHI0 OyavOaulokx zal3y. SIKIo mpu IbOMYy BHECTH
B CTaKaH 3allajJeHU# CipHUK, BiH ImoracHe, He moropismu (maja. 50, 0,
B). ['opiHHA cipHUKA IPUINHUB ByTJeKucauil ras. Voro Gynbdamin
MU CIOCTepiraju, BUKOHyIOuUm pmociix. Ile Tomy, IIo mmTHa coma
A oleT 3pyHUHYBAJUCHA, & YTBOPUJINCA HOBI PEUOBWHU, Y TOMY YMCJIi
1 rasyBaTa peyoBHHA BYIJIEKHCJIUI ras.

Y npomy gociini éudinenHna zal3y 3acBigumio mpo mepebir ximig-
HOi peaxirii. Ile ogHa 3 0O3HAK XiMIiUHMX SBWIII.

« TopiHHA AK MpUKJIAaD XiMiYHMX SIBHII

XimiuHi gABuIA, IO CYHOPOBOIKYIOTHCA BHIIJIEHHAM CBiTJa U
Tellaa, AicTaju Ha3By 2opinna (Mmas. 51). Ilepmoio ximiuHOIO peak-
i€, AKY JIOAW IIOYaJHU CBimoMo 3mificHioBaTu, Oyja caMe peakiris
TOpiHHS.

Man. 51. TopiHHA — npuknag xiMiYHOro aBuLLa
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IITo mMoske OyTH KOPUCHIIINM 3a CBITJIO H TeII0, IKi BUIIIAIOTHCSA
oig yac XiMiuHOTO SBUINA TOPiHHSA BYTijad Ha TEMJIOBINA eJeKTpo-
CTaHIlil, CIAJIOBAaHHA IIPUPOAHOTr0o rady B rasosiii mauti? IIpore
rOpiHHA TPUXOBYE B co0i # Benumky HebGesmery. Illonaiimepiie — 1ie
JicOBi mMOKeXi, AKi MOXYTh OXOIMTH BEJUKi MacUBU JIiciB i 3HHUIIU-
TH BCe JKMBe Ha MaJjalouiii TepuTopii.

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

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

BinbImicTs peakiliii TOpiHHS — IIe B3a€MOiA IIPOCTUX 1 CKJIATHUX
peuoBuH 3 KucHeMm. I1lo6 Bimbysmocsa ropiHHs, HeoOXimHi ABI ymMoBwH.
Ilepina ymoBa — 1e BiibHUII HOCTYII mOBiTps. [Ipyra ymoBa — ropinusa
PO3IOUYMHAETHCA, AKINO TeMIIepaTypa JIO0CSarae TeMIepaTypu 3aiiMaH-
HA peuoBuHU. Hanpukian, cKiJIbKy 60 MU He KOPHCTYBAJINCS Ia30BOIO
IJINTOI0, MeTajieBa KacTpPyJs He 3ropuTh. IIpoTre BapTo HeobOauHO
IOCTABUTHU HA ILJINUTY IIOJieTHJIEHOBUI IOCY, AK BiH 01pas3y HJIaBUTh-
ca i saropaernscsa. Ile Tomy, 1o mJis
PEYOBUHY MOJIieTUIIEHY, 3 AKOI BUTO-
TOBJIEHO Ileii IIocyn, TeMIlepaTypa
MoJIyM’sl IIJINTU BHUINA 3a TeMIeparTy-
Py 3aiMaHHs.

* THUTTA AK MPHUKJIAT XiMiYHOTO

Ax Tu ragaem, yoMmy B Jici 3emis
He BKPHBAETHCSI HAJOBIO TOBCTHUM
miapoM omnaJjioro JucTtA? Bigmosinn
Bimoma — omaje JuCTA THHE i Iepe-
TBOPIOETHCA HA ITOKUBHI IJIA POCIUH
gicy peuoBmHM (Maja. 52). 'nurra ax
xiMiuHe sBUIE HOAiOHEe HO TOPiHHS.
OmgHaK y HBOMY BUIIJIAETHCS JIKIIIE
TeILIO.

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

3aBJla€ BiAUyTHOI IIKOAM, HaAIPH- Man. 52. THUTTs onanoro
KJIaJd, KOJIM HPU3BOAUTH A0 IICYBaHHS NUCTS — NpUKag KOPUCHOro .
OPOAYKTIB XapuyBaHHs. XIMIYHOIo ABULLA %

-

¥ | -
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* XimiuHi gBUIA CJYTYIOTH JIIOAUHI

&

"i.‘é&.» Migcymku

& XimiyHi sBMLa (XiMivHi peakuii), Ha BigMiHY Big (isVYHMX, CYNPOBOOAXKYOTHLCS

3 IaBHiX-IaBeH JIOAYW HABUMINCA BUIOOYBATU MeTaJIll, BUTOTOBJISA-
™1 papbu, MOPIEeJAAHY i cKJo Toimo. HuHi Ha XiMiuHMX migmpueMm-
CTBaX, Ha 3aBojaxX 3 BUPOOHUIITBA JiKiB i mpocTo B MOOYTI JIroaM 3IiiA-
CHIOIOTH BeJIMUE3HY KiIbKicTh XiMiuHMX peaxiiii. 3aBAAKK XiMiuHHM
peakIiisaM ofep KyIOTh AefaJi O0iabille HOBUX PEUYOBMH.

PYWHYBAHHSAM OOHUX PEYOBWH i YTBOPEHHSM iHLUNX.

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

Konbopy, nosiea cBiTNa i Tenna.

& JlloavHa HaBYMnacs kepyBaTh XiMiYHUMM SIBULLLAMW — TPUBaNWIA Yac 34iACHo-

BaTW KOPWCHI Ta YMOBIfbHIOBATM YN NPU3YNNHATU LIKIOSUBI.

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

1. LLlo Ha3mBaTb XiMiYHUM ABULLEM? AKY iHLIY HA3BY XiMiYHUX SIBULL,
TV 3HaewWw?
2. Y yomy nonsrae rosioBHa BigMIHHICTb MiX (Pi3U4HMMK Ta XiMIYHUMUK
asuwamun? Haeseam npuknaaw.
3. Aki o3Haku cBigyaTb Npo Te, WO Biabynocs xiMivyHe sBuLLe?
4. Ha3By 03HaKW ropiHHA Ta YMOBW, 3a SIKMUX BOHO BigOyBaeTbCS.
5*. [1o gi3an4HMX UM XiMIYHMX SBMILL, HAnexarb: a) BUTOTOBIEHHS LIBAXIB
i3 3ani3a; 0) nosiBa ipxi Ha 3anisHOMy BMPODi; B) CKMCAHHSA MOMOKa;
r) NPUroTyBaHHA 3 Moroka macrna? Bignosigb o6r'pyHTy.
6. Cknagu po3noBigb NpO 3HAYEHHSI TOPIHHS | THUTTS.
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§15. HEBO. HEBECHA COEPA

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

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

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

 Illo po3ymiroTh mig HeOecHOI0 c(heporo

OcraHHIM yacoM y ImapKaxX aTpPaKIlioOHiB MOKHA ITO0AUUTH BeJUKi
apo30opi KyJai. YcepeauHy Takoi KyJIi JIIOAMHA MOKe BLJILHO IIOTpaIu-
T™H ¥ pyxaTucsa B Hi#t (man. 53). AKIro iscepenuuu Ha CTiHKax Takoi
KyJi posmicTuTH Bei ¢BiTHI TOuKH, AKi My 6aunmo Ha 30psaHoMy HeOi,
TO MOYKHa CKasaTH, III0 MU CTBOPUJIMN MOJeJb Heba — HebecHYy cgepy.
I[TuM IOHATTAM YCIIIITHO KOPUCTYIOTHCS BUE€HI-aCTPOHOMU, BUBUYAIOUM
BUAMMI PyXH 3ipoK i Bu3Hauaouu iXHe po3TalllyBaHHSA Ha HeOi.

OTt:xe, HebecHa cepa — Ue YA6HA NOPOHHUCMA KYAL 008i1bHOZ0
padiyca, Ha BHYMPIWLHIO NOBEPXHIO AKOL HAHECeHO 8Ci 30pi came Makx,
AK cnocmepizad i3 3emai 6avumyv ix HA 30PAHOMY HeOi.

Man. 53. Taki kyni gatoTb 3mory
_ & yaBUTU HeBGecHy cdepy

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

* Touxwu i minii HeGecHoi chepu

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

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

(man. 55).

MiBHiYHUI nontoc
CBITY
HebecHuii eksaTop ——

Ny Bicb cBity

MiBaeHHU nontoc
CBITY

Man. 55. Toukw i niHii HebecHoI cchepu

Baprto zayBaskuTH, 1110 MiK 3¢ MHUMMU IIOJIIOCAMU I 3eMHUM €KBATO-
POM Ta MOJIIOCAMU CBiTYy ¥ HeOeCHMM eKBaTOPOM iCHYeE OJHa CYTTEBa
BigMiHHIiCTE. 3eMHi IIOJIIOCH peaJIbHO iCHYIOTh AK TOUKM Ha IIOBEPXHi
3emJi, 1 1o HMX MOMKHA MOJIETiITHM UM JOiXaTu TaK caMo, AK 1 Jo eKBa-
TOopa. A MOJIIOCIB CBiTYy AK peaJbHHX TOUOK Ha 30pPSHOMY HeOi HeMmae.
TomMy MH MOKEMO ITO3HAUMNTHU TiMILKM HANPAMOK, Y AKOMY BOHU CIIO-
cTepirarmTbed.

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

Komu mm guBumMmocss Ha HeOo, To Oaummo, Ak yiaenb Conie, a BHoui
Micsamp i 30pi pyxatorbess mo HbOMY. Ham 3maerses, 1110 IIi cBiTHIIA pyXa-
IOTbCA HABKOJIO HAc. ¥ JAaBHMHY BUYeHi 3po0min XMOHWI BUCHOBOK, ITIO
3eMJIsi HEpyxoMa, a Bce PyXaeThesi HaBKoJIo Hei. IIprmunza Takol IOMIIKYT
moJiArae B odbeprauHi 3eMui HaBKoJO cBoel oci. Tax camo, K TOOIL mig uac
obepTaHHSA HA Kapycesi 37a€ThCs, III0 PyXalOThCs OyAWHKU i JepeBa, Tak
i BciM, XTO mepeOyBae Ha 3eMii, 3a€ThbcdA, IO PyxaeThess Hebo. Ta
HacIpas[i e 3eMJIsA pyXaeThcsa HaBKoJsio CoHIIA T HaBKOJIO CBOEL oci. | Y

)

(59
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.5,;‘#&%_. Nigcymku

& HebGecHa cdepa — Le yaBHA NOPOXHUCTA Kyns, Y LEHTPi KOl 3HaxoauTbCs

cnocTepirad. Ha BHYTPILLHIO NOBEPXHIO L€l Kyni HAHECEHO BCi 30pi Tak, 5K iX
6aunTb Ha 30psiHOMY Hebi cnocTepirauy.

& Ha HebecHili cdepi € TOYkM i NiHil, 38 1ONOMOIOK AKUX MOXHa BU3HAYUTU

NOSOXXEHHSA 3ip.

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

CTopiHKka npupoaogocniaHuka

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

Y YoMy nonsirana NoMurika CTapofdaBHIX YYeHUX, Lo KOpUCTyBanucst «Hebec-
HUMK rnoBycamm»? BignoBicTh Ha ue 3anMTaHHA ToGi JonoMoXxe Takui gocnia,.

Hdocnid. 3a mantoHkoM 56 Ha npo3opomy ap-
KyLWi nonietuneHy 300pa3n HanmnoMiTHILLY Yac-
TUHY cysip’s Benukoi Beameguui, abo Benukuii
KiBLL, SK Le noro HasueatoTb B YkpaiHi. Cim Hal-
MOMITHILLMX 3ipoK KiBla HaHecu Ha nonieTurex
yepBOHMM cbriomactepoM. BurotoeneHuin ma-
JIOHOK 3a JOMOMOTO0 CKOTYY NPUKPINU 4O ckna
Ha BikHi 6ankoHa (aKWwo ue kBapTmpa) abo Ha
BiKHi MepLloro noBepxy NpuBaTHOrO OyAUHKY
iscepeavHu NomeLlKaHHs. Tenep yBaXHO po3-
rMsHb 306paxkeHe cy3ip’d. 3BepHu yBary, py4-
Man. 56. Hanackpasilwa  ka Kiswa Gyne 3Haxoautucst nisopyd. MoTim
yacTuHa cysip’s BGHVIKOI BUON Ha Bynuuto abo 6ankoH i noBTOpK Cno-
Beamenuui ctepexeHHs. Tu nobaunw pydky KiBwa Bxe
npaBopy-.
OTxe, noMurka gaBHIX YY4EHUX MNOSICHIOETLCA TUM, LLO 30psiHe HEOO Ha «He-
BecHux rmobycax» MmantoBanu Tak, sk noro 6aums 6u cnoctepirad, nepedysa-
H04M 330BHi HEGEeCHOT cdepu.

LT -
CTopiHKa epyauTa

Cnocrtepiratoun 3a 30psiHUM HeboM Y TMiBHIYHIN NiBKyNi, AaBHI BYEHI NOMITU-
NN, Lo BCi 30pi pyXaltTbCs | YNM BULLLE 30PS 3HAXOAUTLCS Ha HEBI, TMM MeHLU
NMOMITHMI Ti pyX. Ha HeGi BOHM 3HaAMLWINN TaKy 30pH0, PyX SIKOI Mamxe Heno-
MITHUI NpoTArom yciei Houi. Lo 6nvkde oo Hei 3HaxoadATbCs iHLWi 30pi, TO
pyx iX cTae noBinbHiWMM. Lo 30pto HasmBaoTb [ondapHo 30peto, a TOUKy
Ti micuenonoxeHHs Ha HebecHi cdepi NoB’A3yTb 3 [MiBHIYHMM NOMOCOM
CBITY.

MpaBo ans 6e3onnaTHOro po3milleHHs MiapyyHrKa B Mepexi IHTepHeT mae
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1. Lo Take HebecHa cdepa Ta i3 YMM ii MOXKHA NOPIBHATH?
2. HasBu Tou4kM i NiHiT HebecHoT cdepu.
3. Yomy 3gaeTbes, WO 30pi pyxatoTbesi No Heby?
4*. [TosACHX NPpUYNHY BUOMMWUX PYXIB CBITWUIM i 3MiHN BUIMsSiAQy 30pPSHOMO
Heba BNpoOoOBX POKY.

NMIETWRRW

§16. HEBECHI TLIA

Tu BiKe 3Haeln mpo icHyBaHHA (iswuHMX Tij. BoHU Tebe oTOUy-
I0Th, TM HUMU Kopuctyelcs. IIpote B mpupoai icHyOTH 1ie i1 Hebec-
Hi mina. Ile Bci Tina, 110 3HAXOOATHCA 3a MeXKaMu 3eMJIi: 30pi, naa-
Hemu, Komemu, acmepoiou Toino. HaibinbimuMmu HeOECHUMU TijaMu
€ 30pi, HAIMeHIITUMU — KocMiuHmit nuj. Tucaui pokiB Jrogu ciocTe-
piraioThb 3a 30pAHUM HeOOM, HaMararumnch po3idpaTuck y Horo 3ops-
HOMY pisHOMAHITTi, KJacudikyBaTu 1oro, AKOCh IMO3HAUUTH.

+ 30pA — caMOCBiTHe He0eCHe TiJIo

Possxcapeni HebecHi miaa, w0 8UNPOMIHIOIOMb C8iMJ0, HA3UBAKMb
3opamu. Heo36poeHUM OKOM Ha 30pPAHOMY HeOi MOKHa HaIiumTH
oauspxko 3000 3ip, a 3a gomoMoroi OiHOKJSA, IIiA30pHOI TPyOM UM
TeJieckomma — HabaraTo 6inbime. IIo0 mpoctiiite 6yJsio opieHTyBaTHCA
cepel BeJHMKOI KiJbKOCTi 3ip, AKi MOMKHaA IT00AYUTH HEO30POEHUM
OKOM, HebOecHy cdepy HDONIIMIN Ha TiJISHKH, a 30pi Ta iHmIi HebecHi
Tijla Ha NUX OinAHKAaX 00’egHaJM B I'PyNU i HasBaau cy3ip’amu.

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

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

3 maBHIX uaciB JIIOAM 3HAJK HPo HeOecHi Tija, AKiI BOHM HasBaIu
naanemamu. 30BHI BOHM CXOXKi Ha 30pi, aje BiApisHAOTHCA Bif HUX
THM, IO IIOCTIHHO IIePEeMiIIyIOThCA IO HeOy, IIepexoisayud 3 OLHOI'0
cysip’a 1o iHIoro, sMiHIOIOUM CBOIO sICKpaBicTb. IIoACHIOETHCA IIe THM,
10 TLJIAHETU PYXaIoThCS CBOIMU opbimamu HaBKoJo CoHIM i CBiTATE HAM
poro BimouTuM cBiTsioM. To6TO cami IIaHeTH He BUIPOMIiHIOIOTH CBiTJIA.

Huni Bueni HagiuyioTe BicimMm naanmer CoOHAYHOI cCHCTEMIH.
¥ miectu 3 HUX BUABJIEHO IPUPOAHI cynymHuxku — HebecHIi Tina, aki
00epTaThHCSA HABKOJIO ILJIAHET.
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Man. 57. Hansackpasiwa Man. 58. 3o6paxeHHs cysip’ss OpioHa
yacTtuHa cysip’a OpioHa B atnaci XVIl ct.

- MaJui HeOecHi Tizia

He menmm mikasi #1 majmi 3a posmipamMu HebecHiI Tija, G0 AKHX

HaJeKaTh KOMETH, acTepoiau, MeTeopoiau.

Komema — maje tino CoHauHol cucreMu, dKe o6ep’rae'1‘bca HaBKO-

Jo CoHIA mo ayKe BUTATHYTIHA opbiTi. Komera ckiagaeTbea 3 TBepHO-

ro sAnpa — KpuyKaHol Opuam, YTBOPEHOI 3 JILOAY
1 3aMOPOKEHUX rasiB i3 TBepAMM IIMJIOM, PO3-
MipoM BiZ oOZHOro m0 mgecATH KijgoMeTpis.
3 mabamxenuaM g0 CoOHIA PEYOBMHU sAOpa
KOMEeTH IIOUMHAIOThL BUIApOByBaTucsa. Tak y
KOMET BHUPOCTAa€ BeJIeTEHCbKUII CBITHHH Taso-
BUM xBicT. 3aBASKM TaKOMY JTOBIOMY XBOCTY
IaBHI I'peKU HAa3WBAJIU KOMETY «30pei0 3 BOJIOC-
caM», a 3a yaciBs Kuiscbkoi Pyci BoHa orpumaa
Man. 59. Komerta Ha3By «XBocTaTa 30psa» (MaJ. 59).

Tu BsKe 3HaerI, 1110 HaBK0JI0 COHITA 00€PTaAETE-
ca Bicim mmamer. Panmime (mo 2006 pory) BueHi
BBAJKaJIM, IO KPiM BEJUKUX IJIAHET, HaBKOJIO
Coumsa obepraloThcsa IIle W MaJi IIJIaHETH.
Y maBHUHY iX HaswBaJu ILIaHeToxomamu. Ta 3
yacoM 3a HMMHU MiITHO 3aKpinmmjacs HasBa —
acmepoiodu.

€ B CoHAuHill cucTeMi IIfe MeHIIL 3a pPo3Mi-
pamu HebecHi Tisa, Hi’k KoMeTH: i acTepoigu. Ix
HA3UBAIOTh Memeopoidamu. Ixmi posmipu He
nepesuillyioTb 1 Km. IloTpanusiiiu B mOBiTPAHY

Man. 60. MeTteopu

MpaBo ans 6e3onnaTHOro po3milleHHs MiapyyHrKa B Mepexi IHTepHeT mae
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000JIOHKY 3eMJIi, MeTeopoifu 3ropaioTh. IIpu oMYy BUHUKAIOTH CBiT-
JIOBiI aABUINA, AKiI 3aJeKHO BiJi ACKpPaBOCTI Ha3WBAIOTh Memeopamu
i Oonidamu (man. 60).

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

"F'aé" Nigcymkm

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

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

& MnaHetn € HebecHMMM Tinamu, L0 He BUNPOMIHIOIOTL CBIiTNa.

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

L] . .
& CrtopiHka npupogogocnigHuka
Bé -

BukoHali yOoma 3aedaHHs1. PO3MNOYHN CMOCTEPEXEHHS 3a 3MiHAMU BU-
rnsgy 3opsHoro Heba BNPOA4OBXK KaneHaapHOro poky. Yce, wo 1obi 3Ha-
nobutbca gnsa uboro, — Le TBOI OMi, XopoLwla noroga, parMeHT KapTu 30-
psiHOro Heba.

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

3Hangu TakoX Ccysip’d 3i CXOXMmMM obpucamu, ane MeHLUX po3MipiB —
Many Begmeguuto. Cim AckpaBux 3ip LbOro Cysip’s TeX HaragylTb KiBLL.
OcTaHHA 30psa pyyku AOro koBLa € [NonsipHoto 3opeto (man. 62).

Mana Beameguusn

Man. 61. Meteoput o6a € HanbinbLm Man. 62. Ak 3HanTu

METEeopUTOM cepef 3HandeHux Ha 3emni MonsipHy 30pto \ T
‘63 |
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Aisa 2. Ticna o3HaNOMMEHHs 3 KAapTO Ni3HO BBEYEPi B SICHY norogy Bu-
nau 3 gopocnmmun Ha synuuto. Nam’atan! Nepen novyaTtkoM CNOCTEPEXKEH-
HA TBiN 3ip Mae 3BUKHYTU g0 TempsaBu. CnpobyiiTe pasom BiglykaTu Ha
30psHOMY Hebi cysip’s Benukoi Ta Manoi Begmeanub, MNonsapry 3opto.
Ais 3. Yepes3 45-60 xB nepesip, 41 3miHUAK cysip’a Benukoi Ta Manoi
Beameanub cBoe nonoxeHHs Ha Hebocxuni. Cnpobyn noscHMTM noba-
yeHe.

\j

CTopiHka epyaouTa

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

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

1. Lo Take HebecHe Tino? Hasew, siki TM 3HaeLW HEBECHI Tina N po3Kau

MPO HUX.

2. Aki HebecHi Tina Ha3uBaloTb NNaHeTaMmn?

3. Onnwn BigMIHHOCTI MiXX NNaHEeToo i 30peto.

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

NZTRhRW

HUX Tin?

5. Lo cninbHOro i Yum Bigpi3HATLCS METEOPU N METEOPUTU?

§17. 30PI TA CY3IPS

ITisHo BBeuepi um BHOUI Ha Oe3xMapHOMY HeOi MU MOXKEMO IT00aUnTH

0usbk0 3000 gip. CremianabHi mpuiaagy BUABISIOTH X KiJTbKa MiJgbsp-
OiB. 3opi HamM HaragyooTh MaJeHbKi JixTapuku. Hacmpaszi & e Beauki
BOTHSIHI KYJIi, ITI0 CKJIAJAI0OThCS 3 PO3KAapPeHOoro rasy. BoHM MaioTh qy:Ke
BHCOKY TeMIIepaTypy I IIOCTiHHO BUIPOMIHIOIOTHL CBITJIO I TeILIO.
A MasnmMu 30pi 37aI0THCSA HAM TOMY, ITIO IIepe0yBaloTh Ha AysKe BeJMKiil

Bimcrani Bim Semui.

CeiTio Big HUX, pyxamumch 3i IIBHUAKICTIO

300 000 xm/c, mpsamye mo 3eMJi 6araTo PoKis.

* BigminHOCTI MiXK 30psaMu

CoHIle — 1Ie Tex 30pdA, AKaA 3 ycix 3ip posTaimoBaHa OO0 Hac Haii-

onm:kue. A HacTymHa 30ps mepebyBae Big 3emui y 260 Tucsau pasis
mami, misk Comme. Came Tomy Mu cupuiimaemo Comile OiJIbIIMM 3a
immIi sopi, i #ioro Temao JoxoauTh A0 3emui. YaeHb CoHIle 3aTbMapIoe
cBiTJIO iHINUX 3ip, i MM iX He Gaummo.

3asBuuyaii 30pi pPO3pPidHAIOTL 3a TeMIIepaTypolo i posmipamu. 3a

H/ TEMIEePATypPOI0 ITOBEPXHi 30pi MOAIIATL HA uep8oHi (HAWXOJOIHI-

| 64 )
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mti), scosemi, 6ini (30pi cepeaHBOI TeM-
mepatypu) Ta Oaaxumtui (HanOiabII
posskapeHi 3opi).

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

» Ilouarra cysip’a

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

CIPIYC

ANBAEGAPAH

CIPIYC

BETENLIEAIE AHTAPEC

ANbJAEEAPAH
® PIFENL

Man. 63. NopiBHANBLHI po3Mipn
nesikux 3ip

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

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

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

o3Hauae «3Bip». 3 JaBHiIX uUaciB BBayKa€ThCH, IO KOKHUIN 3eMHUI
MicsIlb IeBHUM UYMHOM IIOB’sI3aHUI 3 OOJHUM i3 cy3ip’iB.

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

IIporsarom crToiiTh 30pi 00’eaHYBANN IIO-Pi3HOMY — 3HMKAJIU OIHI
Has3Bu, 3’ aBaanucsa HoBi. 3 1922 p. i moremep 3opsHe He60 YMOBHO
posninene Ha 88 cysip’iB. [esaki 3 HUX MOKHA CIIOCTEPiraTy TiIbKHU
neBHOI mopu poKy. Tak, cysip’a OpioH He Mo:KHAa IMO0AUNUTH B Y Kpaini
BJIITKY. Yactumy cysip’iB y mHamiii IliBmiuniii miBxyJjai Bsaraai He
BUIHO, HanpukJjgan cysip’a IliBmennuii Xpecr.

™ Nigcymku

& 3opi — Le HebecHi Tina, Wo cKnaaalTbCs 3 POKAPEHOIO rasy i BUNPOMIHO-
I0Tb CBITMO Ta TENso.

& 30pi NnepebyBatoTb Ha Oyxe BenuKii BiacTaHi Bia 3emni. 3a3suyait 3opi pos-
Pi3HAIOTb 3a TeMnepaTypoto i po3mipamu.

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

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

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

'
N’ CrtopiHka npupogogocnigHuka

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

'} Mema: 3akpinuTM NOHATTA Npo Cy3ip’s, dopmyBaTM BMIHHA MpauoBaTu
wv?i 3 KapTolo 30psiHOro Heba.

'y
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3aedaHHs 1. 3Hangn Ha kapTi 3opsiHoro Heba cysip’s Benukoi Ta Manoi
Beomeauupb.

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

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

1. Aki icHyIOTb BigMIHHOCTI Mi>k 30pAMMN?

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

3. Hasswu 3ogiakanbHi cysip’s.

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

NZEROIW

§18. COHSYHA CHCTEMA

Cousuna cucreMa — ILJIaHETHA CHCTEMAa, YTBOPEHA I€HTPAJILHOIO
3opero ConIem i Bcima HebeCHMMHU TiJlaMH, IO 00ePTAOTHCA HABKOJIO
HBOIO. 3aBIAKM BeJUUYE3HIiN cuji TAXKIHHS BOHO yTpuUMYye 0ijis cebe
IJaHeTH Ta Maji HebecHi Tijma i He jgae iM BimjeriTu B KocMiuHMI
npoctip. Ocs yomy Conrie — 1meaTp COHAYHOI CUCTEMH.

« IlpupoaHe msxepeJso cBiT/Ia M TeIIa Ha HANIH IJIaHeTi

Conre — ogHa 3 MigbApAiB 3ip Hamiol I'adaKTuKM. Woro miameTp
cranoBuTh 1 392 000 kM. ITopiBHAHO i3 3emiero e v 109 pasiB 6inb-
mre. I xoua CoHIle € HANOIMMK YOO 40 3eMJIi 30pero, BifcTaHb MiK HUMU
mopisaioe 150 minbiioniB Kimomerpis. Tomy Ha Hebl BOHO i Mae BUTJIALI
HeBesnKoro aucka. IIpominb cBitia Big CoHIA mocsarae 3emuri 3a 8 xB.
A Big mactynmoi Haliboamxkdoi go Semuri micss CoHIA 30pi ¢BiT/IO mojae
KocMiuHmii mpoctip 3a 4,3 POKYy.

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

« BizomocTi n1po niaHeTu

3 maBHiX YaciB JIIOAW 3HAJIU TIPO
icHyBaHHsA mJaaHeT. Binpisusaiauck
BOHU BiJi «HEPYXOMUX» 3ip TUM, IO
«0nyKamoTh» 1o HeOy. IlomiTusiim

IIAHETH, AABHI JMIOAM HasBaql IX  Man. 66. ®oto noepxHi CoHua Wi,

{ o70)
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iMeHaMu Tux OoriB, AKMM BOHM TOAi mokJoHsAaucA. I1i HazBu 30epe-
raucs no Hamux auiB. Tak, Mepkypiii — 1me 6or Toprisii, Beumepa —
ooruusa Kpacu, a Mapc — 6or BifiHU.

Y CousauHill cucTeMi HaiuylOTh BiciM mIader, AKi JocaigHUKHN
HONiIMJAN Ha OBl IPynu — ILIAHETUW 3eMHOI TPy i IJIaHeTU-TirauTH.
Ho mmamer 3emHol epynu HajdexaTh Mepkrypiii, Bemepa, 3emuis,
Mapc, a go naanem-zicaumis — Imitep, Carypu, Ypan, Henrys.
Posrinauap MaaoHOK 67 i 3po0M BHCHOBOK IIPO PO3MipH ILIAHET, IO
BXOJATH A0 000X TPYII.

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

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

- Ilfo Take pik

IToBHU#T 00epT HaBkoJg0 COHIIA HaIlla IJaHeTa 3eMJIs POOUTEL 3a
365,25 mobu. Ileit yac Ha3MBAIOTH POKOM.

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

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

B -

Mapc CatypH HenTyH

Hiametp — Hiametp — HiameTp —
6800 km 120 000 km 48 000 km
BipctaHb — BiactaHb — Biactanb —
228 MIH KM 1400 MNH Km 4500 MNH Km

w;lﬁ‘ Man. 67. Po3mipn nnaHet CoHsIMHOI cucTemum i ixHi BigcTani Big CoHus

[ 68
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Tu Bixe 3HaAEII, IO KaJeHAap, AKUM MH KOPUCTYEMOCH, HaJIiuye
365 mi6. A KOXHI 4YOTHMPH POKM HacTae BHCOKOCHUII pik 3 29 JroToro,
TPUBAJICTL POKY 30iJIBINTYyETHCA Ha OZHY OOy i cramoBuUTL 366 1ib.
ITosABa BICOKOCHOI'O POKY IIOSCHIOETHLCS TUM, 1[0 3eMHUH PiK — YMCJIO
He Iige.

IITo manxi Big Couma mepebyBae mjaaHeTa, TO HOBIIe Ha Hill TpuBae
pix. Tax, ma Meprypii, 1o 3HaxomuThcsa g0 CoHIa HaWOIMKUe,
TPUBAJICTE POKY cTaHOBUTHL Juiile 88 zemHux nmi6. Ha Carypui pik
tpuBae 29,5 semHoro poky. A Ha Henrtyni, Haibinem BiggameHii
Big CoHIA mJjaHeTi, TPUBAJIICTh POKY CTAHOBHUTEL ak 164,8 3emHOrO

poKy!

ﬁ Nigcymku

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

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

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

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

i

A\
Yomy nnaHetn CoHAYHOI cucTemu, obepTtatoumcb HaBkono CoHusA, He
BiANiTalTb Y KOCMi4YHMIA npocTip? Ha ue 3anuTaHHa gaB Bianosigb yce-
CBiTHbOBIZOMMI y4yeHun lcaak HbioToH. MpnbnusHo 300 pokiB TomMy BiH
BiZIKpMB 3aKOH BCECBITHBOIO TAXIHHA. 3rigHO i3 MM 3aKOHOM, yCi Tina npu-
TArytoTbCs MixX coboto. Cuny iXHbOro NPUTAraHHA BiH Ha3BaB TSXIHHAM.
HblOTOH AoBIB, WO cuna NPUTAraHHs MiXk TinamMmum 3anexunTb Bif IXHbOI Macu
Ta BigcTaHi MiXk HAMW. TakMM YMHOM CTano 3po3ymino, wo Bci nnaHetn Co-
HAYHOI cucTemun nepebyBatoTb Ha CBOIX OpbiTax 3aBASKM BENUYE3HIN CUi
COHSAYHOrO TsXKiHHA. Micaub TakoX YyTPUMYETBCA Ha CBOIN OpbiTi cunoto
3EMHOr0 TSXIHHSA.

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

CTopiHKa epyauTa

CTopiHka npupogogocnigHuka
M -

MpoaoBx cBOI cnocTepexeHHsA 3a HeboM. YBeuyepi, nepeq 3axogom CoHus,
poslykan Ha Hebi BeHepy. 3anam’aTan ii po3TallyBaHHA BiJHOCHO HEPYXO-

Mux Tin Ha 3emni. BigHoBM cnocTepexeHHs 3a BeHepolo yepes roamHy nicns
3axoay CoHus. 3BepHM yBary Ha SICKpPaBiCTb L€l NNaHeTw. Gy

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

2. Onnwn 6ypgoBy CoHsIYHOT cuctemm?

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

4. lLlo Take pik Ha nnaHeTiI?

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

MEZEZ(RE W

: . 30PJAHI CHCTEMH — I'AJIAKTHRKHA

Tucaui AckpaBux i Jeab mMOMiTHUX 3ip, 1Mo ix 6aumMo Ha HeOi
He030pPOEHNM OKOM, MiJIbHOHM i MiIbApAM CJAAOKIININX, JOCTYIHUX
IJIs1 CIIOCTEPEsKeHb JHIIEe B MOTYKHI TeJecKoIu, 00’ €IHYIOTLCA V
BeJIeTEeHChKi 30pAHI cucTeMU — 2anaKkmuKu.

- Hama I'amakTurka

Ha He6i icuyooThr MinbApau rajakTHK, cepel AKHUX € i HaIa
TI'anaxmuka, sky HasuBaioTb Mosounuii [llnax. Ha miuromy #Hebi mu
baumMmo ii HaWsCKpaBimly dacTuHy SAK cpibiscty cmyry (mai. 68).
Hawa lanaxkmuka — ye 6eaude3na 30psaHa cucmema, y sskiii odbepra-
I0ThCs HaBKoJO IeHTpa 400 muapa 3ip.

TamakTKy YacTo 300paKyIOTh AK B0PAHY CHUCTEMY Y BUTJIAMI
BeJIETEHCBKOT'0 MJIMHIISA, ¥ AKOMY 30Pi PyXaloThCA B ONHIM IIJTOIIMHI.
Hacnpaszi N'anakTuka mae cepuuny gopmy 3 giamerpom maiixe 300
000 cBiTIIOBHX POKiB, aJjie OiJBIIiCTh SACKPABUX 3ip PO3MIIyeThCA
mpubJM3HO B ONHIA IJIOMMHI, TOMYy iX BHAHO Ha Hebi AK TyMaHHY
cBiTIIY cMyry. 3BepHITHL yBary, mio Bci sckpasi sopi (cysip’s Opior,
Jle6iov, Jlipa, Open) posraioByioTbcsa y cmysi Momounoro Ilmaxy.

Man. 68. Hansackpasiwa 4YactnHa Halwoi anakTnkm
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ENMNTUYHI

HEMNPABUIbHI

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

Mogounuii Illaax — mioo ocHOBHY dacTuHy 3ip l'amaxTuxm — Haii-
Kpartie BugHO BoceHu. Iliei mopu poky BBeuepi BiH mepeTmHae HebOC-
XWJ V HAIIPAMKY 3 IIiBA€HHOIO 3aXOAy Ha IIiBHIiUHMI cxim. ¥ Taxomy
caMOMy HampAMKY Ha TepuTopii 3amopisbkoi i1 XepcoHcbKoi obJac-
reit Teue Huinpo. Tox nisa yymakiB, AKi MIPOTATOM CTOJITH i3nuanm B
Kpum mo cine i moBepraucsa Hasajn Hampukiuii Jjgita, MoJounmit
Ilnax y HuKHIA vacTuHi [uinpa cayrysas moporoBkasom. Tomy i
caMa IIfg AcKpaBa cMmyra 3ip gmicrasa HasBy Yymauvrkuu lnax.

* Tunu ramaxTue

CeiT rajakTuk Haa3BUUYAWHO pisHOMaHiTHME. ¥ 1925 p. amepmu-
KaHchbKUH yueHnunn Ensin ['a66n (man. 70) kiaacmupikyBaB ix 3a
30BHINIHIM BuUTJIssgoM. BiH po3momiyiuB ralakTUKU HA TPU TUMIN: ein-
muuni, cnipanvhi Ta HenpaéuavHi (Mas. 69).

Eninmuunri zanaxkmuku MalOTh BHUIJISAL KPYriB UYMW eJimncis,
SACKPABICTh AKWX IIJIABHO 3MEHINTYETHCA Bif IeHTpa MO0 Kparo.
CnipanvHi zarakmuKku CKJIAZAIOTHCA i3 IEeHTpa i KiJbKOX CIipaJib-
HUX PYyKaBiB abo rinok. 1o HenpasusivHuXx zaraxkmuk HajleXKaThb Ti,
II0 He MAalOTh YiTKO BHUPAXKEHOI'0 I[EHTPA I CMMEeTPHUUYHOI 00y 0BMU.

Haiackpasimoro y IliBHiuHiZT mniBKysai Heb0a rajJakTHKOIO
Tymannicts Aungpomenu (mas. 71). Ile cmipanbHa ramakTuka, AKY
MOJKHa cIiiocTepiratu Heo36poeHuM oxoMm. ¥ IliBmenHiii miBKyJi cio-
cTepiraloTh ABI HempaBMJBHI TajdakTuKm — Bemnuky MaresajgasHoBy
Xwmapy (man. 72) i Many MarenmanoBy Xmapy.

- Illo Take TymMaHHOCTI

Mixx 30paAMU 3HAXOMATHCSA PO3PiAKEHNIN ras, OIuJ, MarHiTHI mosad i
cBiTioBi mpomeni Bix 3ip. Taki cykymHocTi rasiB i nmuay oTpumaan
Ha3By mymanunocmi. I'a3u, 3 AKUX CKJIaJalOTbCcA TyMaHHOCTi, — Iie
BOJEeHb, I'eJIiii, a30T, KUCEeHb Ta iH.

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

HAsWBAKTh TYMaHHICTh, y XMapax rasiB i nuay sakKoi Hemae 3ip. "
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ARImo 70 cKJaAy TYMaHHOCTL BXOAATH 30pPi, TO BOHA CBiTHUTHCA.
Bimomo momanm 150 ceimaux TymaHHOCTeli, AKi BigOmBaiOTL CBiTJIO
Ou3bKUX sAcCKpaBux 3ip. TemMHMX TyMaHHOCTell B 'amakTuili moixe
OyTu B THCAYi pasiB OinbIie.

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

w7 Man. 73. Pi3Hi BUaM TymaHHoCTel

(S72 3
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PogzpizugooTs TyMaHHOCTI ¥ 3a ixmimMmm obpucammu, IO MOXKHA
cmocTepiratu B TejlecKom. SIKITO BOHA MaJieHbKA 1 Ma€ IIpPaBUJbLHY
dopmy, TO ii HasmBaIOTh nJaaHemapHow. Ha cboroaHi BigkpuTo #
mocaimkyerncsa moHany 1000 Ttakmx TymaHHOCTeH. Bingbpmricts 3
HUX Ma€ BUIIAL CIa0KUX, JieJBe IMOMITHUX AMCKIB 3eJeHyBaToOTO
BiaTiaky. WHomHy i3 mmx TymMaHHOCTed He MOMKHa MO0AYUTU B
0iHOKJb.

#: (™ Diocymku

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

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

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

& O6’eqHaHHs rasis i NUy oTpuUManu Ha3By mymaHHOCMI.

o7

L\
ICHYIOTb Pi3HOMaHITHI cnocobu No3HavyeHb TyMaHHOCTEN. HarnowmpeHiwmn
cnocib — NPUCBOEHHSA Ha3BU, kA BKA3ye Ha Cy3ip’s, Y SIKOMY TYMaHHICTb 3Ha-
XOAUTbCA. FACKpaBUM NPUKNagoM Moxe criyryBatu TymaHHicTb OpioHa, ska
" 3HaxoguTbes B cy3ip’i OpioHa. IHWKIA cnocib no3Ha4YeHHs nonsrae B TOMY,
Lo ob’ekTaM NPUCBOIOETLCS Ha3Ba, WO ONMUCYE iXHIN 30BHILWHIN BUMs4. Ha-
npuknag, TymaHHicte Opna B cy3ip’i 3Mii Ha3MBaeTbLCA Tak TOMY, O Haragye
BEMKOro rnraxa B NOMbOTi.

CTtopiHKa epyauTa

TymMaHHOCTI MOXYTb TakoX No3Ha4YaTuCh nitepoto M Ha yecTb paHLy3bKOro
ByeHoro apna Meccoee, skun xu y XVIII cT. i BuB4aB komeTtn. BiH yacto
nnyTaB TyMaHHOCTI 3 komeTamun. Tomy B 1781 poui Meccbe cknas nepenik
HaMMOKa30BILUMX TYMaHHOCTEN i 30PSAHUX CKYM4YeHb, yKasaBLUKN iXHE Micue-
3HaxokeHHs B Hebi, Wwob BiH cam Ta iHWIi acTpoHoMK BinbLue He nnyTanu
KomMeTu 3 iHwunMmKn ob’ektamu. TymaHHicTe Opna B 1Aoro cnucky dyna 16-1o,
TOMY oTpumana nosHavyeHHst M16.

3 | a [ n | n | v | a | uw | uw | a |
a 1. [o cknagy skoi ranaktnkm Hanexmtb CoHsiyHa cuctema?
: 2. Aki HebecHi Tina BXxOA4ATb A0 CKragy ranaktuku?
a 3. Haseu Bngn TymaHHocTen. Ymm BOHM Bigpi3HAOTLCA MiXK cOB0L0?
H 4*. lLlo noTpiBHO 3HaTK, W6 PO3Pi3HATN TUNK ranakTuk.
H
fa
e
% 73")
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§20. BCECBIT I 10TO CKJIAJIOBI

- Illo Taxe Bcecair

Bceceim — 11e Bech CBiT, BKJIIOUHO 3 yciMa rajJjakTUKaMHU, 30PAMU,
IJaHeTaMM ¥ iHIMMMHM HeOecHUMU TijmaMu. BcecBiT He Mae MeK, Xoua
e TSXKKO VABUTHU. ¥ BYKUOMY ceHci mig BcecBiToM maroTh Ha yBasi
cBiT HeOecHUX TiJ i3 3aKOoHaAMM iXHBLOTO PYXY ¥ PO3BUTKY.

CrkaamoBi BcecBiTy poararmoBaHi BKpall HepiBHOMipHO. 3HauHa iX
YacTHHA 30CepeKeHa B OKPeMUX KOCMIiUHMX CYKVIIHOCTSX: raJaKTIH-
Kax i TymaHHOCcTAX. Bimcrami Misk oxpeMmmMu o0’eKTaMmu 3a3BUYAil
BUMIipIOIOTH Y C6iMA06UX POKAx, TOOTO 8i0cmauax, AKi c6imao 00sa€
3a 00uH pikK.

HebecHi Tina, 3 akux ckjgagaerbca BcecBiT, BuBuae Hayka acmpo-
Homis. BoHa HamaraeTbcs IOSACHUTH SBUINA i Ipoliecu, 0 BigOysa-
oThcA y BcecBiri.

BceecBiT mocrifino posmmpioeTbes. lle osHauae, ImMo BimcTaHi MixK
ACTPOHOMIUHHMU 00’€KTaMu 301iIbIIyIOThCA. | Ie ABUINlE He Mae MeXK,
MpUHANMHI HAyKOBMX CBifueHb Ipo obOMe:keHicTh BcecBiTy He icHye.
Orosx rpanuiii BeecBiTy, SIKIIO BOHM # iCHYIOTB, JIEJKATh JAJIEKO 38 MEXK-
aMM CydacHHX CIOCTepeskeHb. PosmupenHs BcecBiTy mocTiiiHO mpHCKO-
PIOETHCS, i HEBiOMO, U1 3YIMIUHUTLCA BOHO KOJIMCHL Y MaliOyTHHOMY.

« 3B’s30K mroguHu i BeecBity

JIfo/ICTBO 3aBiKIM 3aMHUCJIOBAJIOCH HAJl TAEMHUIIEID MMOXOMMKEHHS
KuTTsa 1 BeecBiTy. Big Hammux mpeakiB mo Hac gifinniao 6arato midis
i JlereH  mpPo CTBOPEHHA CBiTY i moABY KuTTa Ha 3emiai. Tomy HeMmae
HiYOT0 JWBHOTO B TOMY, III0 BUEHi PidHMX YaciB i HAYKOBUX HAIIPAMIiB
BHBUYAIOTh BcecBiT i yHiKambHe NIpHU3HAUEHHS JIOAWHNU B HLOMY.
IIporsaasrom 6GaraTboxX CTOJIITH MEIITKAHIII 3eMJIi TparHyThb BimHaiiTH
JKUTTSA 1Ie Jech vV BeecsiTi — Ha miaaHerax COHSYHOI CHCTEMH YU 11034
ii me:xamu, cepen 30PAHUX CBITiB.

Ilna awdunu xapaxkmepHa mpueana icmopis po3sumky, AKa €
Hegi0 e mMHOI0 wacmunow possumky Bceceimy. Posyminua maitbyTHBO-
ro goauuau i BcecBiTy € CKJIagHUM 3aBIAaHHAM CYYacHOI HAYKH.

P

™ Niacymku

& BcecsiT Bkntoyae Bci ranakTukuy, 30pi, NNaHeTy Ta iHwi HeGecHi Tina.
& BcecBiT Takuii BENVKMI, LLIO MO0 MEXi BaXXKO YSIBUTHU.
we @& IcTopisi pO3BUTKY NOAVHU € HEBIA EMHOIO YacTMHO PO3BUTKY BcecBiTy.
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\, CTopiHka epyauTa

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

HwuHi ocHoBHOIO rinoTe3olo noxoaxeHHst BcecBiTy € meopis npo Benukud
Bubyx, saxun Bigbysca noHaa 13 Mnpa pokiB TOMY 3 NoAanbLUMM po3LLUNPEH-
HAM BcecsiTy. NpubnnsHo yepes 10 cekyHg nicna Bubyxy cdopmysanucs
YaCTUHKK, 3 SKMX CKnagarTbesi BCi HebecHi Tina Bcecsity. binbwicTb 3ip,
nnaHeT YyTBOPUNUCS NULLIE Yepes AeKinbka COTEHb TUCAY POKiB nicns Benu-
Koro Bubyxy.

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

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

1. Wo posymitoTb nig noHATTam BeecsiT?

2. HaBeawm npuknaam Tin, Wo cknagatoTb Haw BeecsiT?

3. Aki poamipu BcecsiTy?

4. Cknaam po3nosigb Ha Temy «Micue nioguHu y BeecBiTi».
5*. Alka ocHoBHa rinoTe3a noxoaxeHHs BceciTy?

NZEThRW

'§21. ACTPOHOMISA — HAYKA IIPO BCECBIT

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

* YaBjeHHd JroauHu npo Beecsit

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

CiaoBOo KocMOC, SIKE MH YacTO BUKOPHUCTOBYEMO SAK CUHOHIM
BcecBiTy, y mepekaazi 3 rpenbkoi osHauae nopsdok. Tob6ro mie B
HaBHiil I'perrii Bueni poayminu, 1o BcecBiT icHye 3a JeaAKUMU 3aKoO-
HaMHu, TOMYy Ha HebOi icHye meBHHUII HOPAZOK. ¥ HAII Yac IIiJ CJIOBOM
KOCMOC aCTPOHOMM PO3YMiIOTh HABKOJIO3eMHE I MijKIIJIaHETHE cepeji-
OBHUIIlE 3a Me:KaMu aTMochepu 3eMJIi. \ T

f7s
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Bimomo, m1o Bxxe 3a 3000 pokKiB Mo H. €. eTHUIETCHKI JKepIli 3a mep-
IIIOI0 TOSIBOI0 HalscKpasimioi s3opi 3emHOT0 30psAHOro Heba Cipiyca
BM3HAYAJU Yac HacTamuA poanuBy piuxu Hin. ¥V laBubomy Kurai 3a
2000 pokiB mo H. e. Buaumi pyxu Conmda ta Micansa Oyam Tak gobpe
BHBYEHi, IIT0 KUTANCbKi aCTPOHOMU HependavaIy HACTAHHSA COHAUYHUX
i MicauyHUX 3aTeMHEHb.

* Mogei cucrtemMu CBiTy

TpuBaauii uac, nporarom 1500 pokiB, BBakaau, IO Hepyxoma
3eMJis poaTallioBaHa B IeHTPi BcecBiTy, a HaBKoJIO Hel o6epTaloThCs
naametru, Conme, Micanb. 3opi HaueOTO poaTalioBaHi Ha cdepi, axa
obmexxye Bcecsit. IIio cuctemy cBiTy, AKa oTpuMajia Ha3By 2e0yeH-
mpuyna modenv ceimy, 3alIPOIOHYBaB I'penbKuil yuenuit Kmasniit
IITonemeir y 150 porii mo H. e. (maa. 74).

Ogpuaum 3 nepmux moHan 500 pokiB ToMy IIi YSABJIEHHS CIIPOCTYBaB
noabcbKuit yueHuit Mikoaaii Komepuuk. Ilicaa TpumgmaTu pokis
TPUBAJIMNX CIIOCTEPEKEHDb i 3aBAAKN CKJIAJHUM MATEMATUUYHUM PO3-
paxyHKaM BiH mOBiB, m1o 3emJs He IHeHTP BcecBiry, a Jjuine ogHa 3
IIameTr, IMo obepraroThcsa HaBKosmo CoHudA. Ila cucrema oTpumaJia
Ha3By zeaioyenmpuuna (May. 75).

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

B semna COHLE
MICALG B marc

I mEepPkyPIA IOMNITEP
BEHEPA CATYPH

Man. 74. I'peubknin yyeHuin Knaegin MNronemen
i MOro reoueHTpUYHa Mogenb CBiTY
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B semnq COHLE

MicaLLs B marc
I mepxyPin ronmep
| BEHEPA CATYPH

Man. 75. Mikonan KonepHuk i noro renioueHTpnyHa mMogenb CBiTy

 MeToau i mpuaagu A BUBYeHHSA BcecBiTy

AcTpoHoMiss icTOTHO BimpisHAeThcA Bimg IiHIMIEX TaJdysen
ITPUPOAO3HABCTBA. B OCHOBi iHINIMX MPUPOAHUYUX HAYK JEIKUTH €KC-
nepuMeHT. Pi3UK UM XiMiK MOXKe IITYYHO CTBOPIOBATH Pis3HiI YyMOBU
M gocruimskyBaTH, SIK 3MiHA IIMX YMOB BILJIMBAE Ha IIepebir IeBHOI'O
mporiecy.

OcHoBa acTpoHOMIii — cnocmepeixcerHHs. BuBuatouu cBiTJIO, IIT0 HAJZ-
XOAUTH M0 3eMJi Big HebecHUX CBiTHJI, aCTPOHOMH He TiJIbKM 3MOTJIN
BUBHAUMNTH BificCTaHI MO0 HMX, HOCTHiAWTH iXHi Hagpa, BUBUUTHU IXHIO
OymoBy, a ¥ 3’sAcyBaju icTOpilo IXHBOI IOABM i PO3BUTKY.

MoskHa ckasaTu, ITIO0 CydYacHa aCTPOHOMisl yTPUMYEThCA HA TPbOX
«KHUTaX»:

1) morysKHa TexHiKa, TOOTO TeJeCKONIM 3 HalipisHOMaHITHINITUMUI

IOIOMiKHMMU IpPUJIaJaMU ¥ IIpUcTOCyBaHHAMM (MaJj. 76);

2) yca CyKynHICThH BaKOHIB, ifelt i meTomiB GismKu, ycTaHOBJIEHUX i

Po3po0JIeHNX 3a OCTAHHiI TPUCTA POKiB;

Man. 76. CyyacHa TexHika ansa BMB4YeHHS BceciTy
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Man. 77. Cy4yacHa TexHika 1 HOBi TEXHOMOTii Aal0Tb 3MOry BUNTH
3a Mexi 3emni Ta noYaTn NpakTUYHE OCBOEHHS KOCMOCY

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

CyuacHa acTpoHOMiA — AyJKe PO3BUHEHAa HayKa: y Hill icHye moHan
JecATh HaOpAMiB gociaimxenb. Tak, HebecHa MexXaHiKa TOCIiIIMKYE PyX
HebecHUX Tija. Acmpogisuka BUBUAE XiMiUHUII CKJa[ i BHYTpPIiIIHIO OY-
IOBY Ta IpUPOAY HeGeCHUX TiJ i ABUII. 30PAHA ACMPOHOMisS BUBUAE
OyzoBy HaImol I'aIakTUKY ¥ iHININX 30PSHUX CHUCTEM.

JlroguHa AK po3yMHAa icToTa 0CBOIOE 3eMJI0, 3MIiHIOIOUHM O0JIMYUS
miIaHeTu. BoHa cTBopuJia CyyacHY TexXHiKy ¥ HOBi TexHoJorii, AKi
Jajay 3MOr'y BHITH 3a Me:xKi Semui I mouaTwm HpaKTUUYHE OCBOEHHS
Kocmocy. Jlioguua BUHAINAA Y BIIKPUTHUN KOCMOC, 34iMiICHIJIA IIOCAAKY
Ha Micans, Kocmiuni 3oHau mocarau Mapca (mau. 77).

s g}; Nigcymku

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

& OCHOBHWIA MeToA AoChiaKeHb B aCTPOHOMIT — CITOCMepPeXXeHHS.

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

g

\V_ﬁ CTopiHka epyauTa

BusHaueHHs BigcTaHi 4o 3ip 3aBxaun 6yno ogHMM 3 rofioBHMX 3aBAaHb acTpo-
Howmii. Y 1838 poui Tpn acTpoHOMM (Y Pi3HUX YaCcTUHaX CBITYy) yCrilLHO BUMI-
panu BiactaHi oo geskux 3ip. Ppigpix beccenb y HimewumHi Bu3HaumB Bia-
CTaHb [0 OfHiel i3 3ip y cysip’i Nlebigb. BuaatHuin actpoHom Bacunb Ctpyee
BM3Ha4MB BiacTaHb 4o 30pi Bern. Ha muci Jo6poi Hagii B MiBaeHHin Adpuui
Tomac 'eHaepCcoH BUMIpSB BigcTaHb A0 Hanbnmk4oi Ao CoHus 30pi — Anbdn

(9 )
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B cy3ip’i KeHTaBpa. IxHiin ycnix 6yB 3yMOBREHUN TUM, LLIO 30pi, A0 SKUX BOHM
BMUMiptOBanu BigcTaHi, nepebyBanu BigHOCHO 6nm3bko Ao 3emni. BusHaums-
LW BiACTaHi OO 3ip, y4eHi 3MOrnu iX oxapakTepusysaTu.

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

1. LLlo BMBYae Hayka acTpoHOMIA?

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

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

4. Aki MeToaM OOCNIOKEHHS] BUKOPUCTOBYHOTH B aCTPOHOMIiI?

V=R EOW

§~22 OCBOCHHS KOCMOCY

« Ilpuaaagu aaa gocaigskeHHa HeOecHUX Tia i3 3emuri

Tu BKe 3HAEII, IO AJIS IPOBEAEHHS HaBIiTh IPOCTUX HOCHIIKEHD
OoTpiOHI mpmaagu: JdiHifiKa, TepMoMeTp, Tepe3u Toiro. Tax i maa
mocimxkeHHsa Heba crTaposaBHI BUeHi po3po0OMJIM ITPOCTI HpUJIaIN:
THOMOH, KBaJpaHT, acTpoJjsadiio (mana. 78). 3a iXHBOIO IOIOMOTOIO
OOCHiTHMKY BU3HAUAJM Miclle pO3TalllyBaHHA i uyac IepeOyBaHHSA
HeOecHUX Tijl Ha HeOOCXMJIi.

s meTaabHOTO MOCTimKeHHA HeOeCHUX TiJl CTBOPEHO CHelliaJbHi
npuiaagu. IlepmiuM TakuM OPUJIAJOM CTaB TEJECKON, HasBa SKOI'O
Oo3HAuUae «JAJ€KO0 AUBJIIOCA». Voro BuHAimoB itamienp I'asmineo
Tamimeit 1609 pory (masa. 79). Temeckon I'amines Habau:KyBaB 300pa-
sKeuHsa Hebecuoro tijsa B 30 pasis.

CyuacHi ONTHYHI TejJecKoIn Habarato IOTY:KHillli, ajie HaBiTh 3a
IXHLOIO JOIIOMOTOIO JOCJiIKeHHS IPOBOAATHL MEePeBaKHO JUIIle BHOUI
1 3a O6e3xmapuoi moroau. HuHI BiKe cTBOpeHO mpuiaanu, AKi JaioTb
3MOT'y BuUBUaTH HeOecHi Tijna i3 3emuri misomo6oso (mai. 80).

Man. 78. Actponsabis (1) i keagpaHT (2) — Man. 79. lanineo raninen
NPoCTi Npunaan gaBHixX gocnigHuKiB Heba i Moro Teneckon "df-';;w
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CrocTeperkeHHAME i3 3eMJIi JOCTiIKeHHs HebeCcHUX TiJ He o0OMeKy-
e€ThcsA. B ocTaHHE II'SITAECATHPIUUSA CTBOPEHO HANPiSHOMAHITHIII IIpH-
cTpoi i mpmiaagu, AKi BUBYAIOTH HebecHi Tija, mepedyBaoum B KOCMOCI,
30KpeMa INTy4yHi cynyTHuKu (Majsi. 81), opbitanpHi cranmii (man. 82),
30HAY ¥ MiKIJIaHeTHi C