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OOPOrI'l APYy3li!

Bu posmnounzaere BUBYCHHS HOBOTO IJIA Bac npemmera — pisukn. Oizura —
e IiKaBa HaykKa 1po mpupoay. OJHuM 3 OCHOBHHX METO 1B BUBUYEHHS IIPU-
POIHUX SBUII y PI3UIIL € eKCIIepUuMeHT. | 1/1a Bac eKcmepuMeHT Oymoe OqHUM
13 mxepest 3HaHb. Bu Oymere crocTepiraT JOCIIIAH, sSIKl IPOBOJUTE YUUTEJIb,
a TAKOK CAMOCTIMHO BUKOHYBATHMeETe €KCIIePUMEHTAJIbHI 3aBIaHHA IIiJT Yac
BUKOHAHHS JIabopaTOpHHUX POOIT HAa YPOKAX 1 JeIKNX 3aBIaHb yI0Ma.

Iummm mxepesrom sHaHBL I Bac Oyme mmei migpyvHuk. HoBl TepmiHm,
BU3HAYEHHH, (DOPMYJIH B TEKCTi BHIIICHI KMPHUM IIPHQTOM. IX mOTpi6-
HO 3amam araTtd. llicaa Toro, Ak BW mpoumTaeTe mmaparpad, mocrapauTech
#ioro TIepeKasaTH 1 BIIMOBICTH HA 3alTUTAHHS IJId caMonepeBipku. Yuraouun
MIPYYHUK, 3BepTaiiTe yBary Ha HaBeJeHl B HbOMY PHUCYHKH, SIKI 1JIOC-
TPYIOTh BUKJIAAeHUH MaTrepiay. CHiBcTaBidiiTe PHUCYHOK 1 HOr0 OMMCAHHS
B IMIPYYHUKY, IIe JOIIOMOKEe BaM Kpallle 3p03yMIiTH HaIKNCcaHe.

[[Mobu mepexkoHaTHCS Y TOMY, III0 BH 3PO3yM1IN MaTepiaji, BUKOHANTE 3aB-
JAaHH, TIOMIIIeH] micas maparpadis. Jlesxl 3 HUX SBISIOTHCST 3aTTUTAHHIMU,
BIJIIOBIJAIOYM HA K1 IOTPIOHO IIOSICHUTH B1AIOBIAHE SABHUIIE a00 IIpoIlec.

Tummi 3aBganHa cdopMyaIbOBAHI y BUTJIAAL 3a1ad, IIPU PO3B’sI3yBaHHI
SKUX IIOTPIOHO BU3HAYNUTHU Ty Y 1HIMY (DI3SHUHY BEJIUYHHY, BUKOPHCTABIIN
BIJIIOBIAHI 3aKOHY 1 (DOPMYJIH.

3ycTpivaioThest TAKOK 1 TpadivHi 3a71a4i, B IKUX Tpeda BUKOHATH O0UMCIICHHST
1 1o0yxyBaTu rpadik abo 3 mogaHoro rpadika OTPUMATH IIeBHY 1H(OPMATITIIO.

€ 3aBIaHHSA eKCIIepHUMEHTAILHOTO XapaKTepy, BUKOHAHHS AKHUX ITepeadadae
IpPOBEIEeHH JOCJIIIB 1 cIlocTepeskeHb. Takl 3aBIaHHsa II03HAYEH] 1HIeKCOM
«e» (EKCIIEpUMEHT).

Bagaul maBHUIEHOI CKJIATHOCTI, a TAKOMK maparpad, 00car MaTeplaay SKuX
JIEII0 BUXOOUTE 3a MEsKl JIF0UOol mporpaMu 3 PI3MKM, IIoMideHl 3ipouro. Jo
OesIKNX 3a7a4 y KIHII IMIPyYHIKA HaBedeH] BIOIOBIIl.

Basxaemo Bam ycmixiB y po0OOTi.

Asmopu



. [Pesmfim [

DIBUKA AK NTIPUPOOHUYA
HAYKA.

METOOU HAYKOBOI'O
NMIBHAHHA

Po3noynHaoum BMBYEHHSA OCHOB Qi3nKM, Nepll 3a BCe NOTPiOHO
OTPUMATM BiAMNOBIAi Ha HACTYMHI 3anNUTaHHA: WO Take dpi3nka? Axky obiactb
OiNCHOCTI BOHA BUBYAE? AKMMM MeTOA4aMM BOHA NPU LLbOMY KOPUCTYETbCA?
Mpo ue Ta iHWe, Lo CTOCYETLCA OCHOB Qi3UKN, NTUMETbLCA Y LiIbOMY PO34ii.

ml.l.l,o BuBUYae cisuka

v/ Lo Ha3nBatoTb sBMLLAMU Npupoan?
v/ ki aBMwa npupoam Bam Bigomi?

[Ipmpoma — 11e Bce Te, 110 HAC OTOUYE: IIOBITPSA, 3€MJIS, BOOA, TBAPH-
HHU, 30p1, IUIaHeTH Ta 1H. JlfoquHa *KuBe cepel IIPUPOSH 1 cama € 11 YaCTHHOIO.

¥V npuposil BinOyBaoThea pisHl sminu. Hampukiam, sSMIHIOIOTE O/THe OJHOT0
TIOPH POKY, JIeHb 1 HiU; 3MIHIOIOTE cBoe moJioxkeHHsa Comire, Micalrs 1 30pi Bij-
HocHO 3emuti 1 T.4. (puc. 1). BiaiTky 1mig yac rposu 4acTo crajiaxye 0JIMCKaBKa
(puc. 2) 1 rpUMHATH T'PIM; 1HOAI ITICJISA JOIILY MOYKHA IT00AYUTH BECeJIKY, mapy,
110 ITTHIMAETHCS B1T 3eMJIl a00 acaibTy, Akl BUCUXAIOTh. BecHO0 po3mycka-
0ThCS Ha JepeBax OPYHbKHU, BOCEHU HA HUX KOBTIE JIUCTA. Y JTEeTKUX MICIIe-
BOCTSIX YacC BIJl Yacy MOKHA MO0AYUTHA BUBEPIKEHHS BYJIKAHIB.

3MiHM, IKI TOCTIHHO BIAOYBAITHCSI HABKOJIO HAC, HA3WBAIOTHCA ABUIIA-
MU IIPUPOIH.

VHacIT0K BUBYEHHS JIIOJUHOI0 HABKOJIMIITHBOTO CBITY BUHHMKJIA HAYKA,
siKa 00’eqHAJIA ycl oTpuMaHl 3HaHHA. IloTiM, y Mipy BIZKPHUTTS BCe HOBHX 1 HOBHX
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Puc. 1

SIBUIL, BUILIAJINCA OKPEMi HAYKH, II[0 BUBYAJIN I'PYIIH
OM3BKUX 34 CBOEK CYTHICTIO SBHUIMN. TakK 3'SIBUJIUCS
reorpadist, 610JI0r1s, XIMist, PISUKA, ACTPOHOMIS TA 1HIII.

OzHien 3 OCHOBHUX HAYK IIPO IIPHUPOLY € (pisuka.
Cu10BO «(pi3rKa» ITOXOIUTH BiJ I'PEIILKOTO CJIOBA «o-
3ic», AKe y IMepeKJIaal 3 TPeIbKol 03HAUYA€E KIIPHUPOIay.

Ile cir0BO BrepiIie 3’ ABUIIOCA Y IIPALAX JABHBOTPEIlh-
KOr'o BUeHOro Apucroresis.

IIlo BuBuae disura? Pisuka BUBUAE ABUIIA
nopuponu, a came, piduuri Aeuw,a. llpurkmagamu
isuyHUX ABUIN MOMKYTH OyTH: PyX aBTOMOO1JI,
3aMep3aHHsS BOMM, CBITIHHSA JIAMIIOYKH, IPUTATAHHSI
MArHITOM e IKMX MeTaJIIYHHX IIpeIMeTiB Ta 1H.
®izuuHi ABUIA ayske pisaomaHiTHI. Jlo HUX HaIeKaTh
MeXaHIYHI, TeILJIOB1, eJIEKTPUYHI, MAartdiTHi, CBITJIOB1 Ta
3BYKOBI SIBUIIIA.

Puc. 2

81. Wo erryQe diznka 5 8



Y mpuponl icHYOTH ¥ 1HINI ABHMINA — He@isuurni. Bam mobpe Bimomi
6101021uni aBuia (PiCT POCJIMH, TBAPUH Ta 1H.), 2e0s102iuH] (3MIHN B 3€MHIH
Kopi, 3eMJieTpycu Ta 1H.), ximiuni (TOPIHHS ra3dy, OKHCJIEHHS MeTaJIlB,
YTBOPEHHS XJI0POQ1JIy B JINCTKAX POCJIMH TOIIIO).

@Di3uyHl IBUIIA BIIOYBAIOTHCS 3 PIBHUMHU 00 €EKTaMU. Y HaBeIeHUX BUIIE
MIPHKJIATAX HUMHU € ABTOMOOLIIb, HUTKA PO3:KAPEHHS eJIEKTPUYHOI JIAMIIOUKIH,
I 00’exTn Ha3uBAOTHCA (PISUIYHUMHU TijTaMu a00 IIPOCTO TLIAMA.

Tina ckimamaoThca 3 pedoBuHH. Hampuriaaa, CKJI0O — pevyoBUHA,
a CKJIAHEA — (PI3UYHE T1JI0; BOJA — PEYOBHHA, 4 KPAILJIS BOIU — (PI3UYHE T1JI0.

Peuosuna e ogaum i3 BugiB martepii. Marepia — 1ie Bce Te, 10 iCHYye
00’eKTHBHO, TOOTO He3aJIeKHO Bl HAIoi cBimomocTi. IHIIMM Bumom MmaTepii
€ pisHl PI3UUHI II0JISI: eJeKTPUYHe, MAarHiTHe Ta 1H. HaBKoOJIMINHINA CBIT
MameplasibHUL.

®dizuka, KpiM SBUII IPUPO/IH, BUBYAE BJIACTUBOCTI TiJI 1 PpEYOBUH, (PI3HUHI
moJid. Amke Oyske BasKJIMBO 3HATU, AKl PEUOBUHH IIPOBOIATDH €JIEKTPHUUHUHI
CTPYM, a SIK1 — He IIPOBOIATE; SIKOI0 PEYOBHHOIO ITOTPIOHO MOKPUTH (POTOILIIBKY
JlJIs TOTO, 100 HAa HiM MOKHA OyJI0 OTPUMATH 300pasKeHHS; AKY PEUYOBHUHY
Kpallie BUKOPHUCTATH JJIsI TeILT0130JIs1111, Totmo. OTixe, pisuka — Hayka mpo
OPUPOAY, AKA BUBYAE (PI3HMYHI ABUIIA 1 I10JI, a TAKOK BJIACTHBOCTI
PEeYOBHH.

3anuTaHHA ANA camMmonepeBipku

RN

LLlo HasuBaloTh aBMwamu npupoan? Haeeaits npuknaam SBuILL NPUPOAMN.

Q. Haeeaitb npuknagm isnyHmx SBULLL. AKi 3 HUX € NpuKknagammn MexaHiyHux, Tensno-
BUX, EMNEKTPUYHMX, MarHiTHNX, 3BYKOBUX, CBITNOBUX ABULL?

3. Hasegitb npuknagu disnyHMx Tin. HaseiTb pe4oBUHM, 3 IKUX BOHW CKIa4aloTbCs.

HasBiTb ABa BMAWM MaTepii.

5. Wo BuB4ae isuka?

~
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Po6oTta 3 xkomn’rotepom

BuBuyiTb MaTepian ypoKy i BUKOHaWTe 3aBAaHHs!, 3anpOrnoOHOBaHi B eNeKTPOHHOMY A0-
[aTky 4o nigpyvHuka.

EHK BMUBUYAIOTbL ABULLLA NMpUpoaAm

v/ ki npynagam BUKOPUCTOBYIOTb NPW BUBYEHHI SBULL Npypoaun?

3’sicyeMo, SIK JII0IM OTPUMYIOTH 3HAHHS PO IIPUPoay. Tak, po3BUTOK
aCTPOHOMII PO3IMOYABCS 31 CIIOCTEPEKEHD 3a 30psaHUM HeboM (prc. 3). Bu mobpe
3HaeETe, 110 B OOTAHII CITOCTEPEIKEHHSI 3a PO3BUTKOM POCJIUH JAI0Th 3MOTY
BCTAHOBHUTH 3aKOHOMIPHOCT1 IXHBOTO Po3BUTKY. CIocTepeskeHHS ITHPOKO
BUKOPHUCTOBYIOTHCS 1 B IHINIUX HAYKAX, Y TOMY YKCJI1 1 B (DI3HITI.

Puc. 3

§2. Ak BURYOIOTL ABMWA NPUPOGU 7 7



CoocrepesxeHHs 3a ABUINAMHU, SK1 BIIOYyBAIOTHCS
B HABKOJIUIITHBOMY CBIT1, IaJT 3MOT'Yy BCTAHOBUTH, III0
‘ ycl Ti1a magamoTh Ha 3eMitio (puc. 4), Boga y YalHUKY
O 3aKHIIae IpU MeBHIN TeMIlepaTypi, 1o Bl yCiX IIpe;I-
METIB y COHAYHHUMN JeHb YTBOPIOETLCS TIHE (pHC. 5).
OT:xe, BUBYEHHS OyIb-IKOTO SBUIA POIIOYNHA-
€ThCsI 3 IOTO CHOCTEPEKEeHHS.

¥ mporieci mpoBeIeHHS CIIOCTEPEKEHb 3a SIBH-

; MIIAMH IIPUPOJIA OTPUMYIOTHCS IIEBHI BITOMOCTI ITPO HUX.

“ [Ti Bi;oMOCT1 MOSKYTB OyTH PI3HUMU 3aJI€KHO BIT 3HAHD

Puc. 4 JTIOTUHH, 11 YMIHHS OIUCYBATH SBUIIA, (PIKCYBATH 3Mi-

HU, 1110 BIA0YBAIOTELCS, TOIIO. Po3riIssaemo, HaIpHUKIaT,

TaKe IIPOCTe ABUIIE, K pyX aBTomMo0issa. OmHa Jrroauea

CKasKe, III0 aBTOMOOLIb PyXaBCsi, 3MIHIOBAB CBOE IIOJIO-

SKEHHs BITHOCHO OymuHKIB. JIpyra ckaske, 110 aBToOMO-

OLTh pyxaBcs 1 HoTo IMIBUIKICTD 3MiHIOBasIacs. Tpers 3a-

3HAYUTB, 110 IIIBUIKICTE aBTOMOO1JISI TO 30L/IBIIYBAJIAC,
TO 3MEHIIIYBaJIACS.

Omixe, i YaC CIIOCTEPEIKEHD 3a ABUIIIAMU HEe00XI1]I-

HO OTPHMATH SKOMora OLIbIne iHdopMalrii 1 BUI1IATH

1XH1 0c00JIMBOCTI.

Puc. 5 OTpuMaBIIK 3a Yac IIPOBEIEeHHS CIIoCTepe-
sKeHDb IeBHI JAHl PO SIBUINA, BUEHI IIPATHYTH 3 ICY-
BaTH, SIK ITl IBUIIA BII0YBAIOTHCS 1 TOJIOBHE — YOMY.

[ITo6 BigmIOBiCTH HA ITl 3AITUTAHHS, 3a3BUYAN BHUCYBAETHCS ITPUILYIIEHHST,
abo einomesa. Ilprmuomy Moske BUCyBaTHCA He OHA, a JeKLIbKa rirmores. s
IHePEeBIPKH TIIIOTE3U IIPOBOLATE CIIEINaJIbHI JOCTIIH — eKCnepuUMermiu.

[Noresu, siKi He 3HAXOSATH IIIATBEPIKEHHS B eKCIIEPUMEHTAaX, YBAKAIOTh-
¢ XUOHUMU 1 BITKUIAIOTHCA. [1oTeaun, Mo MiATBEePIKYIOTHCA €KCIIePHMEH-
TaMH, IIPUAMAIOTHCSA 1 CTAIOTH HAYKOBUMU 3HAHHSIMN.
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Hampurnan, itamiceruit amatom JIyimsxi I'ase-
BaHi (1737-1798), mpemnapyioun Kab, BUIBUB, 110
P JOTHUKAHHI TKAHUH a0 J0 MeTaJIUYHUX IIpe-
MeTIB iXHI M'SI3H CKOpouyloThes. Ilpore 1ieit edert
CIIOCTEPIraBcs He 3aBiKIM. |'aIbBaHI IPUILYCTHUB, 1110
CKOpPOYEHHs M SI31B BIIOYBAETHCS TOI1, KOJIU JIAIlKa
sKa0M JOTOPKYETHCS 0 OBOX pisHmX MeraJis. Ilo6
THepPeBIpUTH II0 TIII0TE3Y, BUSHUE ITPOBIB P/ TOCTi-
B, V X0l IKUX BUBYHB SBUIIE, BUABUB HOTO IPHU- o _
YHHY 1 OIATBEPOUB CBOIO Tirmoredy. TaKuM YHHOM, Tyl Tampsami
P IIPOBEIEeHH] eKCIIePUMEHTY He TIJIbKU CTABUTh-
cd IIeBHA MeTa, ajie, Ha BIAMIHY BiJ CIOCTEPE:KEeHHs, BUKOPHUCTOBYETHCS CIIE-
miaJibHe 00JIAqHAHHS 1 IIPHUJIagu.

Ilig yac mpoBegeHHSA eKCIIEPHUMEHTY BUEH1 3MIHIOIOTH YMOBU IIepebiry
asul. Ile mae amory Bcebiuno BuBunTH apuite. Tak, ['aapBani 3’equyBsas ja-
OKH %a0y OJHNM MHPOBIAHMKOM 1 BUKOPHCTOBYBAB IJIS IIHOTO IPOBIIHUKI
3 pisaux marepiaiis. [lorim BiH 3’eqHyBaB JIAIKK 3a JOIOMOIOI0 JBOX IIPO-
BIJHMKIB; 1Tl JOCJILIM IIPOBOJMJINCS Ha BYJIMIN 1 B IPUMIIIEHH]. YUYeHWHA JIi-
III0B BUCHOBKY, II[0 M SI31 CKOPOUYIOTHCS 3ABYKIH, KOJIU JAIKNA KOHTAKTYBAJIN
3 OBOMA PI3HMMM MeTaJIaMH, a Miclle IPOBEedeHHA eKCIePUMEeHTY He BILJIH-
BAJIO HA 00 pe3yJIbTarT.

OTsxe, IOC/IIIOBHICTD BUBUCHHS SIBUII HACTYITHA:

CIIOCTEPEKEeHH — TrilnoTe3a — eKCIHePUMEHT — BHCHOBOK.

Jlnss mpoBemeHHS eKCIEePUMEHTY
BUKOPHUCTOBYIOTH (pisuuni mpuaanu. Jeari
3 HuX aysxe npocti. Hanpukian, mixiiika, Bu-
COK (TArapellsb, IMIBIINIeHUH HA HUTII), SKAX
Iae 3MOTY IIePEeBIPUTH, HAIIPUKJIAL, BEPTHU-
KaJIbHICTD CTiH (puc. 6), Baru Ta 1H.
BuropucToBYOTE 1 CKJIATHIIII TPUIAIH, 3

SKMMHA BaM [oBedeThbcsa mpairoatu. o Hux
Puc. 6

§2. Ak BURYOIOTL ABMWA NPUPOGU 9 9



a) 0)

Puc. 7 Puc. 8

HAJIeIKATH JKepesia cTpymy (puc. 7), eJIeKTPUIHUN JBH-

ryH (puc. 8), estekTpoMarHiT (prc. 9) Ta iH.

Ilig yac mpoBemeHHS HAYKOBUX €KCIIEPHMMEHTIB BH-
KOPUCTOBYIOTHCS JTysKe CKJIAIHI MPUJIAIA TA YCTAHOBKU
(TpuckopioBaYl 3apPAIKEeHUX YaCTUHOK, OCITHJIOrpad,
€JIEKTPOHHI MIKPOCKOIIH Ta 1H.).

Puc. 9

3anuTaHHA onNA caMonepeBipKu

RN

Yum Bigpi3HAOTLCA cnocTepexeHHs Big ekcnepumeHTy? LLo Mixk HUMK cninbHOro?
HagepiTb Npuknag HaykoBOro eKCnepumMeHTy.

B sakin nocnigoBHOCTI BUBYaOTLCA SBMLLA Npupoan? Bignosigb npointoctpyiTe npu-
Knagom.

4. HaeegiTb npuknagun disuyHMxX npunagie, He BKazaHMX y naparpadi nigpyyHuka.

Lo
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3aBpaHHAa 1,

MpoBediTb HaCTYNHWI ekcnepumeHT ygoma. [NoctasTe Ha NNUTY HEBENWKY KacTpyrito 3
Bogoto. ONKLLITL CBOI CMOCTEPEXEHHS 3a HarpiBaHHAM BoAMW. AKLO BU Ma€eTe BigMNoBia-
HUI TEPMOMETP AN BUMIPIOBaHHSA TemrnepaTtypu BoAu, ONycCTiTb MOro y BoAy i cnigkynte
3a noro nokasamu. Medu4yHuM mepMoMempoM KOpUCMy8amucsi He MOXHa.

bydbme obepexHumu! He goBoabTe BOAY A0 KUMIHHS, HE OOTOpPKaNWTecs 4o HarpiToi
KacTpyni, He NepeBepHiITh Ti.

XMl 3B’A30K (Pi3UKM 3 iHWMMM HayKaMm

v/ HasBiTb BigoMi BaM TeXHi4Hi NpUCTPOI.
v/ Aki disnyHi ABMLLA NexaTb B OCHOBI iXHbOI poboTn?
v/ Aki HaykoBi BIOKPUTTS Y i3uLi BaM Bigomi?

Yac, B AKOMY MH KHBEMO, XaPAKTEPU3YEThCA OYPXJIUBUM PO3BUTKOM
(pI3UKH 1 MBUIKUM YIPOBAIMKEHHIM Ii JOCATHEHD Y TEXHIKY, IIPOMICIIOBICTD,
CLIIBChKE MOCIIOIaPCTBO 1 Mo0yT. 3 1HIIIOro OOKY, JOCATHEHHS TeXHIKN BILJINBA-
0Th Ha PO3BUTOK HAYKMH.

Pobora pisHmx TeXHIYHUX IIPUCTPOIB I'PYHTY-
€ThCA Ha BUKOPUCTAHHI QI3MYHUX ABUII 1 3aKOHIB.
Hampurian, cupoekTyBaTu 1 o0yayBaTu JiiTak abo %
Kopabes (puc. 10) cTaso MOMKIUBUM JIMIIE II1CJIS BU-
BUYEHHS 3aKOHOMIPHOCTEH PyXy TLJI y IIOBITPI 1 ILjIa-
BaHHS TLT Y PIIAHI.

ABTOMO01JT1, TEILJIOBO3H, TEIJIOXOIH, JITAKU IIPHU-
BOJSITHCSA B PYX TEIJIOBUMU JIBUTYHAMHU PI3HUX THITIB.
IloOymoBa TaKWX ABUTYHIB CTAJIa MOKJIMBOIO IIiCJIA

BHBUYEHHS BJIACTHUBOCTEH rasiB Ta JACAKHNX TEIIJIOBUX

Puc. 10

SIBUIIL,

§3. 38'A30K isNKM 3 IHLIMMN HOYKOMM 11 1



EnexrpruHl SBUINA JIIOAH CIIOCTEPITAJIHN IMe 34 KLJIbKA CTOJITH I0 HAIIOI
epu. IIpore y mpomrzcioBocTi Ta MO0y TI eJIEKTPHKA II0YAJIa BUKOPHCTOBYBATIHCS
snre 3 kKiusg XIX ¢r., KoM cTaJIx Bl0MI OCHOBHI 3aKOHU €JIeKTPHUYHMX SBHIII.

VY nockonasieHHs BUMIPIOBAJIBHOI TEXHIKU, CTBOPEHHS O1JIBII TOUHUX
TPUJIAIIB TPU3BOAUTL JO HOBUX BIIKPUTTIB y (pisuiri. Tak, CTBOpEeHHS Mi-
KPOCKOTIIB JTaJI0 MOYKJIMBICTH BUBUYATU OYI0BY PiSHHUX PEUOBUH.

3HauHa OyJ0oBM PEYOBHH, 3aJIEKHOCTI BJIACTHBOCTEHM PEYOBHH BiJ iXHBOI
OymoBM, BMIHHS 3MIHIOBATH Il BJIACTHBOCTI HAJIM MOYKJIMBICTH CTBOPIOBATH
MAaTeplaJiv, Kl BOJIOMIIOTH BUCOKOI MIITHICTIO, TBEPIICTIO, *KaPOCTIMKICTIO.

3aBasKU 1IHOMY 3’ SIBHJIACS MOYKJIMBICTH CKOHCTPYIOBATH CIIEITIAJIHHI arma-
PaTH OJI JOCTIIMKEHHA KOCMIYHOI0 IIPOCTOPY, IITYUHI CYIIyTHUKN 3eMJIl I
BUBYEHH 11 IPUPOJHUX PECypciB, KiaiMaTy 1 3aB0advenusa morogu. OTpuMani
3 IXHBOIO JTOITIOMOTOI0 BiJTOMOCTI CITPUSIIOTH, Y CBOIO YepPTy, PO3BUTKY HAYKH.

PosBuTok enekTpoHHOI TEeXHIKM — MIOSBA KaJIBKYJISATOPIB, KOMIIIOTEPIB,
MOO1TbHHX Te1ed)OHIB, HOBUX MO/Iesel TesieBi3opis (puc. 11), aBTOMaTHIHUX
IIPUCTPOIB — CTAB MOKJIUBUI 3aBISKN CTBOPEHHIO HAIIBIIPOBLIHUKOBAX Ma-
TepiaJis. Y CBOIO YepTy, BAKOPUCTAHHS KOMII I0TE€PIB Ja€ MOKJINBICTh PO3B -
3yBaTu 0araTo HayKOBO-ITOCIIIHUX 1 IPAKTUIHNX 3a5a4.

Hamnpuriam, koMir'orep gae MOKJIUBICTE JOCUTH TOYHO PO3PaXyBaTH TPAEK-
TOPII PyXy KOCMIYHHMX TLJI 1 KOCMIYHUX KOPAOJIIiB.

Jocsaruents Gi3UKH 1 TEXHIKH 1A 3MOTY CKOHCTPYOBATH TaKl CKJIAIHL
TeXHIYHI IIPUCTPOI, SK IIPUCKOPIOBAYI 3aPAMKEHNX YACTUHOK, 1[0 BXOIATH 10

Puec. 11
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CKJIQAY aTOMHOIO AApa. BuBueHHsa BiIacTHBOCTE! aTOMHUX SIep JaJI0 3MOTY
no0yayBaTH SOepHUN PEakTOp — OCHOBY aTOMHMX (SIepHUX) eJIEKTPOCTaH-
11, aTOMHHUX ITIJIBOOHIX YOBHIB, ATOMHHUX KPUIOJIAMIB.

Huri My cToimMo Ha 110p03i HOBOI HAYKOBO-TEXHIUHOI PEBOJIIOLIT, ITOB I3aHO1
3 YIPOBAIKEHHIM TAK 3BAHUX HAHOTEXHOJIOTIA.

Taxum YuHOM, PI3UKA | MEXHIKA MICHO N08 A3aHI Mixc coboio. Pozeumok
PI3UKU CNPUYUHAE NOOATLULUTL PO3BUMOK MEXHIKU, G PO3BUMOK MEeXHIKU
CRPUAE HOBUM O0CASHEHHAM PI3UKLL.

®disuka noB’sg3aHa 3 bararbma HaykaMmu. OcobIMBO TICHO BOHA II0B s1-
3aHa 3 MaTeMaTUKOI0 Ta acTporomieo. HaBememo Ha mMATBEPIKEHHS ITHOTO JTe-
KLIbKA IpUKIaAiB. MaTeMaTHIH] PO3paxyHKM, YaCTO HAA3BUYIANHO CKJIA THI,
JOBOJIUTHCSA IPOBOIUTH JJI 3aMYCKY IITYUHUX CYIIyTHUKIB 3eMJIi 1 31fiCHeH-
HsI IOJIBOTIB KOCMIYHUX KOPAa0JIiB, IPH KOHCTPYIOBAHHI SIepHUX PEeaKTOPIB Ta
IPHUCKOPIOBAYIB €JIeMEHTAPHUX YACTUHOK, Yy Teopii BIAHOCHOCTI; HaA3BUIANHO
BAKJIMBA POJIb MATEMATUKU Y MeopemuyHiti pi3umiil.

3B’s130K (PI3UKHN i acTPOHOMII IIPOABIIAETHCS, IIEPIIL 34 BCE, B €IHOCTL 3€M-
Hux 1 HebecHux asum,. Tak, pyx Micaig HaBkoao 3eMirl 1 mamgiHHA TLI HA
3eMiIr0 B1A0YBaOThCA IT1T BIIMBOM OIHIE] 1 Tiel camMol IIpUYrHNA — 111 3eMHO-
ro TsriHHA. OTHAKOBUMU € 34 CBOEI0 IIPHUPOIOI0 IIPOIIECH, Kl BiI0yBaIOTHC
y Hagpax CoHII 1 B IPHCKOpIOBAYAX YAaCTHHOK, IO JIIOTH Ha 3eMii. ¥ CBO
Yepry, PO3BUTOK aCTPOHOMII crpusie po3BUTKY disuku. Kocmoc siBiisie coboro
HI10H rira"aTchbKy JadopaTopio. Tam peuoBrHa mepedyBae y TAKHX CTAHAX, STK1
HEMOKJIMBO JOCATTH B 3eMHUX ymoBax. Hampumiian, BigoMl Tak 3BaHl Hell-
TPOHHI 30pi, PEUOBHMHA B AKUX CTHUCHYTA y COTHI MIJIbHOHIB pa3iB OLIbIIe, HIMK
HOBITPSA Ha 3eMJIl.

3anuTaHHA gNA camMmonepeBipku

1. Yomy hi3nKy BBaXKat0Tb OCHOBOI TEXHIKN?
2. HaepiTb npuknagu TeXHiYHUX NPUCTPOIB. Ha aknx isnyHUX gBuLLax rpyHTYETbCS
ixHa poboTa?
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3. AKi MexaHi3aMu Ta enekTpUYHi NPUCTPOI BUKOPUCTOBYHOTHCA Y BaLLOMY AOMI?

4. Y YoMy NpOSsIBNSIETLCA 3B’A30K MixX (hi3vkoto i MmatemaTmko? HaseaiTe npuknagu.

5. Y YoMy nNposBRsieTbCA 3B’130K MiX (Pi3MKOI M acTpoHoMie? HaseaiTe npuknagu.

6*. HaBeniTe Nnpuknaam isnyHnX NpucTpoiB, WO BUKOPUCTOBYIOTLCS HA TPaHCMOPTI.

7*.HaBepniTb npuknaan npunagis i TEXHIYHMX NPUCTPOIB, LLIO BUKOPUCTOBYIOTLCS B HaY-
KOBMWX JOCIiAXKEHHSIX.

mtbism(a M HABKOJNMIMWHINM CBIT

v/ Wo BuBYae cisuka?
v/ Ak isvka BMBYA€E HABKOMULLHIN CBIT?

¥ MaTepiagbHOMY CBITI, IIT0 0TOUYE HAC, 3YCTPIUAIOTHCS HAMPI3HOMAHITHITITI
Tisia. BoHu MaoTh pisHy OyIoBYy, pi3Hi BaacTUBOCTI 1 poamipu. Hampuwiian,
poamipu CoHIld, TIJIaHET Ta 1HIMUX KOCMIYHUX 00’ €KTIB Habarato OLJIbII 3a
poaMipH TiJI, IKl OTOYYIOTh Hac Ha 3emJuIl (MalluH, OyANHKIB, JepeB 1 T.1H.).
VY cBoMO Yepry, YacTHHKH, 3 SKHX CKJIAIAI0THCA TLIA, OysKe MAJIl IIOPIBHAHO
3 po3MipaMu IIKX TLJI.

@disuka BUBYAE BJIACTHBOCTI ¥ MOBEIIHKY AK JAy’Ke MaJuX TLI (00 €KTIB),
Tak 1 ayse Beauknx. OOHI 3aKOHU € CHIILHUMHA OJ1a (PISMYHUX TIJI PI3HUX
PO3MipiB, 1HIIT OMTUCYIOTH MTIOBEIIHKY JIUIITe Maaux TiJI. Tomy y isuiri 00 ekt
3aJIEYKHO B1JT IXHIX PO3MIpPIB HOMIISIOTh HA TPU I'PYIIH.

Jlo nepuwioi epynu HaleRATh CKYITUEHHS 31p — raJIAKTHKY TA HABITH CKYII-
YeHHS TaJakTuk. BoHum maoTh Hag3BuuaiiHo Beauki poa3mipu. 11 o0’extu
YTBOPIOIOTH METACBIT.

Jlpyaa epyna 00’ekTiB cTaHOBUTE MaKkpocsiT. Lle Bce, 1m0 Hac oTouye, yce,
110 MOKHA ITO0AYNUTH HEO30POEHHNM OKOM: 30pi, IJIaHEeTH, Pl3HOMAaHITHI T1JIa
Ha 3emur. 111 00’exkTr MalOTEH PI3HI PO3MIPH, 10 3HAYHO BIIPI3HSIIOTHCI OJUH
Bix oguoro. Tax, Micamb mae pagiye 1738 kM, a JOBKMEHA JIETKOBOI'0 aBTOMOOI-
5 criaagae 4—5 m. I Micsib, 1 aBTOMOOLIh HAJIEKAT 10 00’ €KTIB MaKpPOCBITY.

Tpemasa epyna 00’exkTiB — MikpocsiT. [le vacTuHEN, 3 AKMX CKIATAETHCSI
pedoBuHA. [xHI poamipy mermi Big 1078 cM. V 1ib0My CBiTI BUI1/IEHO OCTAHHIM
qyacoM 0co0mBl 00’exTr poamipoM Big 1 go 100 HM, Tak 3BaHHI HAHOCBIT.
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IIpedirxe Hamo- osHauae posmip 10~ m. Jlo Takmx 00’eKTIB, SKI HA3UBAIOTH
HAHOCTPYKTYPaAMHM, HAJEKATh HAOTOHKI IIIBKM, HAHOHUTKMN, HAHOTPYO-
ku. JlocmmxeHHS IOKa3aJIH, 110 yCl Il MaTeplaid BOJOIIOTh YHIKAJILHIMEA
BJIACTHUBOCTSIMH, SK1 Bike 3HAMIILIN IIIHPOKEe 3aCTOCYBAHHSA B TEXHIII 1 PI3HUX
TeXHOJIOTAX (HaHoTexXHOoJIorl). 3HATH, SK HOBOIATHCSA MIKPOYACTHHKHN, IY:Ke
BAYKJIUBO JIJIS PO3YMIHHS Oy0BU 1 BJIACTUBOCTEH PI3HUX TIJI.

Dizurka susuae 8aCMUBOCMI MIJL | A8UWA, WO 8100yY8QIOMbCA 8 MIKDO-,
MAKPO- ma me2aceimi. SHAHHA NPO HABKOJULLHIL C8IM MONCHA OMPUMAINLL
AK ni0 uac npoeedeHH s CROCmepexdceHb Mma eKCnepuMermy, makx i meopemuy-
HO. 3aKOoHU, YCMAHO08JIeHL 8 X00L eKChepuMeHmy, NOSACHIOIMbCA 34 00NOMO-
2010 PI3UUHUX Meopll.

Ax10 3HAHHS PO ABUIIA 1 BJIACTUBOCTI T1JT OYJIM OTPUMAHI TEOPETUIYHUM
IIJISIXOM, TO IXHS IIPABUJILHICTD IIePEBIPAETHCA eKCIIEPUMEHTOM.

Vi sHaHHSA PO IIeBHE KO0JI0 PISMUYHMX SABHUII IXHIH OIIKC, BeJIUYNHU, SKH-
MU BOHU XapaKTePHU3YIOThC, Pe3yIbTATH eKCIIEPUMEHTIB, 3aKOHU — BXOIATH
110 i3uuHOI Teopii.

Ha pumc. 12 maBemena cxema, Ha AKIM IIOKA3aHO, IO BUBYae (I3UKA, IK
BOHA BHBYAE HABKOJIMIIHIN CBIT Ta B AKIN (PopMi CHCTEeMATU3YIOTHCS OTPHU-
MaHI1 3HAHHSI.

11O BUBYA€E AK BUBYA€
DIBUKA DIBUKA
MIKpOCBIT SABUIIA CIIOCTEP e CHHST BeJIMUYUHA
MaKpOCBIT —~—>|-| eKCIepuMEeHT 3aKOHU
MEraceiT BJIACTHBOCT1 TEOPETHYHI Teopis
00’eKTIB JOCIII 3K HHSA
Puc. 12
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3anuTaHHA onNAa caMmonepeBipKu

Aki BM 3HaeTe 06’ekTn MeracsiTy?
HaepiTb npuknaam ob’ekTiB MakpOCBITY.
HasBiTb BigoMi Bam 06’€KTM MIKPOCBITY.
LLlo HasMBaeTbCA HAHOCBITOM?

W PRE

Po6oTta 3 xkomn’rotepom

BuBuiTb MaTepian ypoky i BUKOHaWTe 3anpOnOHOBAHMIN B €NeKTPOHHOMY AoAaTKy
TecT Ne 1.

E BupaTtHi BUeHi-pi3ukmn

v/ HasBiTb Bigomnx Bam isukis.

Busuennsa icTopii po3BUTKY Pi3UKM, 03HAKOMJIIEHHS 3 JiIJIBHICTIO TBOPITIB
el HayKky 0e3yMOBHO CIIpHsie TJIUONIOMY PO3YMIHHIO 3aKOHIB (Pi3UKH, Ii 110-
HATBH 1 Teopiit. 3BuuaiiHO, HABITH HEPEIUYNTHA BUJATHUX YIeHUX-PI3UKIB, TK1
BHECJIH CBI¥ BKJIAJ Y PO3BUTOK ITi€l HAYKH, 1[0 HAJIIUY€e OLIBII HIK IB1 THCS-
Yl POKIB, HEMOKJINBO. ToMy HaBeIeHUN HUMKUIE IIePesIik, 0e3yMOBHO, JAJIEKO
HEIIOBHUM.

Apucroresns (384322 pp. 110 H.e.), TaBHBOIPEIILKUI YICHUH, y3araJbHUB
BIJOMI Ha TOI Yac 3HAHHS PO IIPHUPOIY.

Apximen (287-212 pp. 10 H.e.), JaBHBOIPEIbKUMA (PI3UK 1 MATEMATHUK, BiI-
KPHUB 3aKOHU IJIABAHHA TLJI V P1AMHI.

Tanineo I'anineit (1564—-1642), iTamicbKuil Qpi3UK, BITKPUB 3aK0H 1HEp-
1.

Icaax HeroTon (1643-1727), aurmiiicbkuit (pisuk 1 MaTeMaTHUK, TBOPEITH
KJIACHUYHOI MEXaHIKH, BIAKPUB 3aK0H BCECBITHBOIO TSMKIHHSI,

Maxceesun :xeiime Knapk (1831-1879), aurmifickKkuii (p13UK, CTBOPUB
TEOPILI0 eJIEKTPOMATHITHOIO II0JIS.
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Apximen Apucrorenp Tamineo 'amineit

Anb6epr Eiftnmreiin (1879-1955), mapogusca y HiMmeuunsi, ocTaHHI POKK
ceoro :xurTa npamosas y CIIIA, ctBopuB Teopio BIAHOCHOCTI — CydacHy (i-
3MYHY TEOPiIo Yacy, IIPOCTOPY 1 IpaBITAIIIAHOrO IIOJIS.

Epuecrt Pesepdopna (1871-1937), aHrmmiiicbKuil (pi3WK, 3aCHOBHUK sIITep-
HOI (pi3uKm.

Hinsc Bop (1885-1962), mauchbkuil Pi3UK-TEOPETUEK, OJUH 13 TBOPIIIB CY-
YaCcHOI KBAHTOBOI MeXaHIKH!.

JIes JIangay (1908-1968), pansHchbKui pi3uK-TeopeTnk, y 1932-1937 pp.
mpairoBas y Xapkosl. J{iamaszon HayKoBol JIAIBEHOCTI JOCUTH IIMPOKIMA — BiI
(isuKm TBEpAOTO Tija g0 Teopil moss 1 AmepHoil dhisuKu.

Cepriit Kopoabos (1906-1966), Haponuscsa y dHuromMupi, roJI0BHAN KOH-
CTPYKTOP PAISHCHKHX PAKETHO-KOCMIYHUX CHCTEM.

Icaak HpioTon Ixerimc Makcsenn Anb6epr Eitninreiin
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Epuecr Pesepdopn Hinsc Bop JleB JIanmay

Bopuc IIaroun (map.y 1918 p.), Hapomuscs B Kuesi, mocaigus mrporec as-
TOMATHUYHOTO 3BAPIOBAHHS TA 3BAPIOBAHHS Y BLIKPUTOMY KocMoci, 3 1962 p. —
[Ipesument Hamioransaol akamemil HaAyk Ykpaium.

Cuin BiA3HAYUTH PSIJT YKPATHCHKUX (PI3UKIB, IKUM JTOBEJIOCS IIPAITIOBATH
3a KOPJIOHOM.

Iean Iymroii (1845-1918), mapoaueea y m. ['pumaiinis, mpaiioBaB y ra-
JIy31 JOCJIII3KEeHHS ra30P03PSaIHIX IIPOIIECIB, eJIEKTPOTEXHIKH Ta PeHTTeHIB-
CbKMX IIPOMEHIB.

bopuc Ilaton IBan [Tymon Onekcannp Cmaxyna
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Onexcanap Cmaryna (1900-1983), mapogusca y c. Jloopusomu, Bumat-
HHUM YKPAIHCHbKUM (P13MK, BLOOMHM CBOIMH POOOTAMM B OITHIIl TA BHBYEHHI
KPHCTAJIIB.

3anuTaHHA ANA caMmonepeBipkm

1. Axkux disukiB BM 3HaeTe? B AkMx ranyssix Hayku BOHW npautoBann?
2. Axux ykpaiHCbKuX (hi3nkiB BM 3HaeTe?

DisnuHi BenuuuHun. OauHmuli pisMuHux
BeJIMYMH

v/ o HasmBaloTb TEMNepaTypoo?
v/ LWWo Take weunakictb Tina?

Jl1s Toro, 1100 KiJIbKICHO OXapakTepu3yBaTh pisuduHe ABHUIIE, He0O-
X1JHO BBECTH IIeBHI (PI13UYH] BeJIUYNHH.

Bynemo ciocrepiraty 3a HarpiBaHHAM Boau y YaHUKY. CTYITIHE HATPITOCTI
BOJIM XapaKTepPU3yEThCsT PISUYHO BEJIMYNHOK, STKA HASUBAETHCI MeMnepa-
myporo. Temiteparypa e 3araJbHOI0 XapAKTEPUCTHUKO YCIX ABUIIL, [I0B A3aHUX
3 HarpiBaHHAM a00 OXOJIOMKEHHSIM T1JI, 1 B KOKHOMY KOHKPETHOMY BHUIAIKY
BOHA Mae€ ITIJIKOM TTIeBHEe 3HAYEHHS.

Pyx T xapakTrepusyeTbes (Pi3MUHOI BEJIMYMHOI, SKY HASUBAIOTDH ULELO-
Kicmio. Mu roBopuMoO, 110 aBTOMOOLIIb PyXaeThed 31 IIBUAKICTIO 60 KM/TOI, Be-
JocutneauctT — 31 mBuAKICcTI0 20 KM/T0/T, TOOTO IITBUIKICTD, XapaAKTePUIYI0UHN
PyX, Mae pisHi 3HAYEHHS JJIs aBTOMOOLJISA 1 BEJIOCHUIIEIHCTA.

Jesaxi plauyHl BeJIMUNHN XapaKTepHa3yIOTh BJIACTHBOCTI TLJI 1 pedo-
BMH. Ycl TUJIa IPUTATYIOTBCSA O0 3eMii. Bennuuny, sxa xapakrepuaye Bjac-
THBICTH TLJI HPUTATYBATHCA 0 3€MJIi, HA3WBAOTh Macoo Tiiaa. Maca Tima
Mae meBHe 3HAYeHHs, BOHO pidHe y pidHux Tia. Takr, Hanpukaam, Maca sg0y-
ka 100 r, maca aBromo0Oliasg ABTo3A3 Jlamoc — 1182 r, maca Micama —
7,35 - 1022 kr.
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Ortsxe, pi3uvHI BeIMYNHH KiJIbBKICHO XapaKkTepu3yTh i3udHi aBu-
ma i BJIACTUBOCTI TiJI TA pEeYOBHUH.

IIo6 yBecTH (pisuuHy BeJIHUUYHHY, IIOTPIOHO IIEPII 3a BCe BCTAHOBUTH, SKE
SIBHIIE Y1 BJIACTHUBICTH BOHA XapaKTepPHU3YE.

@Di3uyH1 BeJIMYWHU MAaIOTh IeBHI 3HaueHHd. [1i1 3HauenHsaM disuy-
HOI BeJIMUMHU PO3YMIIOTh JeAKe YMCJIO Ta ONUHUINO (PI3MUHOI BEIMYNH.

Hampuran, Bigomo, 10 JOBKHHA CTOJA CTAHOBHTH 2 M. 3aIlHMCYIOTh 11
tak: [ = 2 m. YV uboMy Brpasi: [ — yMOBHE II03HAYEHHS JOBMKUHM, 2 — JHC-
JIOBE 3HAYEHHS IOBKUHU CTOJIA, M (MeTp) — OINHUIIS JOBMKUHI, 2 M — 3HA-
YeHHS JOBMKUHU CTOJIA.

Binpimicts QpisMyHMX BeJIUMYMH MAIOTh II€BHI OJUHUIT BUMIPIOBAHHI.

Y Miscnapooriti cucmemi oournuupb (ckopoueno numryTh CI — cucrema
1HTepHAIIOHAJIbHA) 34 OCHOBHY OJWHWUIIIO TOBKHHU IPUHAHSATO Memp (1 m).
3a 0CHOBHY OOMHUINO Macu IpuiHATO Kizoepam (1 kr). OCHOBHOIO OIMHIUI-
1ero gacy € cexyHoa (1 ¢), 0CHOBHOIO OJTMHUIIEIO CHJIH CTPyMy € amnep (1 A).

m Bix Bubopy oguHUII 3aI€KUTh YNCI0BE 3HAUEHHS (PI3MUHOT BEJTHYN-
HH, BOHO 3MIHIOCTHCS IIPY BUKOPHUCTAHHI 1HII0l opuumin. Hanpukian, mossxu-
Ha cTosa mopiBHIOE 2 M, 200 200 cM. YncsioBl sHAUeHH (PI3UUHOI BEJIMYUMHI
(TOBKMHE CTOJIA) P13HI, OCKIIBKY P13HI OTMHMUII IT1€l BeTHYNHH.

Kpim ocHOBHEX, ICHYIOTH KpATHI 1 YacTuHHI oquHuIll. Tak, KpaTHOIO 011-
HUIICIO JOBKUHU ABJIACTHCI KIJIOMETP, a YACTUHHAMY OSUHUIIAMI — JEIIH-
MeTp, CAaHTHUMeTpP, MiaiMerp. KpaTHl omuuuIl Macu — TOHHA, IIeHTHED, Ya-
CTHUHHI — rpam, murirpam Ta ignn. o6 mepexomuTy Bl OSHUX OSUHHIL J0
IHIIKX, IIOTPIOHO 3HATHU CIIBBIIHOIIEHH MK HuUM. Tak,

1m=100cm = 10?% cm;
1xm =1000 M= 103 Mm;
1mvm=0,001 m=10"3m;

1xr=1000r=10%ry

1Mmr=10%r=10"° kr;

1rog=3600c=3,6-10%c.
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3anuTaHHA QNA camMmonepeBipku

1. Aki disnyHi BENUYMHN XapaKTepU3yOTb HACTYMHI SBULLLA: @) OXONOAXEHHS NOBITPS B
KiMHaTi; 6) pyx aBToMo0ina?

2. Ski isnyHi BENMYMHM HaBeaeHo B naparpadi? HaeeqitTe npmknagu BigoMmnx Bam qoi-
3MYHMX BENUYMH, WO He BKa3aHi B TEKCTi naparpada.

3. HasBiTb 0gMHM1LI OBXMHM | Yacy, siKi He BKa3aHi B TEKCTi naparpada.

3aBpaHHAa 2

1. JoBxXwuHa KiMHaTh 4 M. Bupasitb il AOBXWHY B CM; B OM.
Maca aBToMo6ins 2 T. Bupasitb 10ro macy B Kr; B I.
. YueHb BMKOHaB 3aBaaHHs 3a 1 rog 20 xB. Bupasitb uen 4ac y xB; y C.
4* O6’em Boan B akBapiyMmi 5 n. Bupasitb uelt 06’em y m3; am3; y cms.

Po6ora 3 xomn’rotrepom

BuByiTb MaTepian ypoky i BUKOHanTe 3anpOnOHOBaHi B eNeKTPOHHOMY Ao4aTKy
3aBOaHHs.

7l BumiproBaHHA (Ppi3MYHUX BENINUYMUH

v/ Wo Ha3mBaoTb isnYHOK BEMMYNHOK?
v/ ki BuMiptoBanbHi npunaau Bu 3HaeTe?

JlaxepesioM HAIIMX 3HAHD IIPO IPUPOJY € CIIOCTEPEKEHHS I eKCIIePH-
menTn. I1in yac mposegenns hl3MmuHMX JOCTIIIIB JOBOOUTHLCSA BUMIPIOBATH HA-
PI3HOMAHITHIII BEJTUYNHMA.

Hampurian, cmocrepeskeHHs Ta YHUCICHH] eKCIIEPHMEHTH IOKA3yI0Th, II10
00’eM TijIa 30LIBIIYETHCS 3 MIIBUIEHHSIM Moro TeMmiepaTtypu. s Toro, oo
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M3HATHCA IIPO Te, AK caMe 00’eM TijIa 3aJIeKUTh BlJ TeMIIEpATypPH, IIOTPIOHO
1T 9ac JOCJIIAY HPOBOIUTH BUMIPIOBAHHS IIMX JBOX BEJIMYMH.

[Mo o3nauyae BUMIpATH (PI3UYHY BEJTUUUHY !

Hampurnan, mMmu xouemo BUMIpATH OoBXKKHY ouriBig. 1ob me apodurm,
BI3BMEMO BIIPI30K 3aBIOBKEMN 1 cM 1 3’CyeMo, CKLIBKM PasiB IeH BiAPI30oK
VKJIAIeThCS HA TOBMKIHI OJIIBIS. IHIIMMY cJI0BAME, MY IIOPIBHAEMO JOBKUHY
OJIIBIIA 3 JOBKMHOIO BiApiska 1 cMm.

[Mo6 BuMIpATH IPOMIMKOK YaCy MIK II0YATKOM PYXy aBTOMOOLIIS 1 HI0ro 3y-
ITUHKOIO0, TTIOTPI0HO 3’sICyBaTH, CKIJIBKYA CEeKYH/] MICTUTBCS B ITbOMY ITPOMIKKY.
Mu mopiBHI0OEMO 1€ TTPOMIKOK Yacy 3 IPOMIKKOM, IO JOPIBHIOE 1 C.

Takum ynHOM, OO0 BUMipATHU QisUYHY BEJIUIUHY, IIOTPiIOHO MOpPiB-
HATH 11 3 OGJHOPIAHOIO BEJIMNYNHOIO, AKY IPUMHATO 34 OJUHHUIIIO.

VY pesyibTaTi BUMIPIOBAHHS BeJINYNHHN OTPUMYIOTH 11 3HAYEHHS, BUPAYKe-
He y IIeBHUX OJUHUIIAX.

Di3uyHl BeJIUYUHA BUMIPIOIOTE 34
. . <
JIOITOMOTOI0 CIIeINaTbHUX IprIamiB. Oqamm ';—/¥ =<

13 HAMIIPOCTIIINX BUMIPIOBAJIBHUAX IIPUIA- |0 : i I é I :Ia I LIL I é (Ii : % I Sls I $|) I )

mB € JiHifika (puc. 13).

BukopucroBytoun ii, MOKHA BUMIpATH Puc. 13
JOBYKHUHY, IITMPHHY 1 BUCOTY TLJIa, TOOTO H1OT0O
JIIHIAHI po3MipH.

Di3uyHUMHY IpUIaaMU, IKl BaM J00pe BIIOMI, € TAKOM CEeKYHIOMIp, 3a
JIOIIOMOT0I0 STKOI'0 BUMIPIOIOTE Yac (prmc. 14); Baru ab0 Tepeau, Kl JAI0Th 3MOTY
BU3HAYUTH Macy Tiia (puc. 15). [Ipunaamgom, 3a 10IIOMOT0I0 TKOT0 BUMIPIOIOTH
00’eM pITUHU, € BUMIPIOBAJIBHUN ITAIIHADP — MeH3ypka (puc. 16).

Posrnsremo npuanu, 300paskeHi Ha pucyHkax 13—-16. Ha mpuiamax
HaHECeHl IITPUXH, a IOPAN 3 JeAKHUMHU IITPUXaMU CTOAThL uucaa. Illmpuxu
I Yucaa nopao 3 HUMU YMeEopioms WKALY npuaady. 3a IMIKAJIOK IIPUIALY
BH3HAYAIOTH 3HAUEHHSA BUMIPIOBAHOI BEJIMUNHU.

Ha opunami, KpiM IIKaJIm, II03HAYA0Th OMMHHUITI0 BUMIPIOBAHOL BeJIMIMHH.
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Puc. 14 Puc. 15 Puc. 16

[ITe pa3 moruistHemo Ha IIKaIW TpuiaamiB (mue. puc. 13—16). Mu 6a-
YHMO, III0 YMCJIA CTOAThH JIMIIE OLJIA MeSKHX INTPUXIB, a HOPAL 13 OLIBIIICTIO
MITPUXIB YHUCEJT HEMAE.

Bununkae sanurasdHg: ax Ji3HATHCS IPO 3HAYEHHS BUMIPIOBAHOI BEJIMYHN-
HH, AKIIO HOro He MOKHA IMIPOUYNTATH 0e3IocepeJHbO0 Ha IKkasIi npuiany? s
IIBOr'0 OTPIOHO 3HATH IIHY HOMIIKI IITKAJIHI.

Hina moginkm — me 3dHAYEeHHA HaMMEHINOI mogijaku (BigcTaHi mimk
OBOMA HMITPHUXAMH) IIKAJIA BUMipPIOBAJIBHOIO IIPUIAILY.

IIlo6 BuM3HAYMTH ITIHY IIOMLIKH IIKAJH IPHIaIy, HEOOX1THO IIOCJILOBHO
BUKOHATH HACTYITHI Jii.

1. 3HaiiTH PISHUIO MK JBOMA HAMOJIMKINMY 3HAYCHHSIMY, IO3HAYCHU-
MU Ha IIKAJI IIPUIAIY.

2. 3HAUTH KIJIBKICTD IIOMIJIOK M1 IIUMU 3GHAYEHHAMU.

3. 3HaMTH I[IHY MOALIKY IIKAJIN IPUIALY, IIOALINBIIN PISHUIO 3HAYEHD
BEJIMUMHY HA KUJIBKICTH IOJLJIOK MK [IMMM 3HAYCHHIMMH.

Busmaunmo miny mogliaky miaau JiHidky (qus. puc. 13). s msoro:

1) 3HaMgeMO PI3HUINO ABOX OyAb-IKNX 3HAUEHbD, IT03HAUYEHNX Ha JIIHINII,
Hampukrgaag, 6 cMm — 5 cm = 1 cMm;

2) 3HANIEeMO KIJIbKICTE IMOJLIOK IITKAJIM MK IITUMU 3HAUEHHSIME; BOHA I0-
piBHIOE 2;

3) 3aHameMo 3HAYEHHS OAHlel MOMIIKH; OJIS ITHoro 1 CM IIOZIJIMMO Ha OBl
moniikn: 1 em: 2 =0,5 cm.
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OTpumaHe 3HAUEHH 1 € I[IHOI IOMUIKK IMKaau JiHiiku. OTxe, miHa 110-
IIJIKY CTAHOBUTD:
6cm —5cm
2

Termep, 3HAIOYM IIIHY TOMIIKHN ITKAJIM, BESHAYNMO 3HAYEHHS BIMIPIOBAHOI

=0,5 cm.

BEJIMYWHY — JIOB:KUHU Opycka. JIs1s mporo:

1) poamicTHMO JIBUHM KiHeIb OpycKa MPOTH HYJIHOBOI MOTLIKHU JIHIAKH,
3HANIEeMO HaHOJMKIUN IITPHUX IIepel IIPaBUM KIHIIeM Opycka, OLIsa sSIKoro
HAHECeHO 3HAYEHHI BUMIPIOBAHOI BEeJIMYNHI, BOHO JOPIBHIOE 5 CM.

2) BUBHAYMMO KLJIbKICTE IIOJLJIOK, PO3TAIIIOBAHNX MIMK [IMM 3HAYCHHSIM JI0B-
SKMHY 1 IpaBUM KiHIIeM OpyCKa; BOHA JOpIBHIOE 1.

3) IIOMHOKKIMO IIIHY HOMIKK HA KIJIBKICTE IIOILIOK:

0,5cem-1=0,5cwm;
4) momaMo OTpUMAaHe 3HAYECHHS 0 D CM:
5cm+ 0,5 cm = 5,5 em.

Ile 1 e sHAYeHHA BUMIPIOBAHOI BEJTUUHNHU, TOOTO, ¥ ITHOMY BUIIAIKY JOBIKU-
Ha OpyCcKa CTaHOBUTH 5,5 CM.

3anuMTaHHA ANA caMonepeBipkm

3 AKOK METOH NPOBOAATEL BUMIPIOBAHHS B i3nLi?

LLlo o3Havae BuMipATH dhisnyHy BennunHy? MosicHiTb Ha Npyknagi.
LLlo Ha3nBaeTbCS LUKanow BMMIiploBanbHOro npunagy?

LLlo Take wiHa noginku wkanu npunagy i Sk il MoXHa BU3HaAYNTU?

IR

3aspaHHA 3

1. BusHauyTe UiHy Nodinku i nokasu npunagis, 306paxeHnx Ha pucyHkax 14—16. OgepxaHi
pes3ynbsraty 3aHeciTb Yy Tabnuuto Ne 1, nepemantoBaBLUy ii B 30LLNT.
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Tabruus 1

No Hasga Bumiprosana . . 3Ha4YeHHd
Mina momiakm
/i npuaamgy BeJIM4IUHA BeJINYUHU

1 | Cerxynmomip

2 |Baru

3 |Mensypra

Q . BusHauTe UiHy NoAinku Bawwoi NiHinku. BumipsiiTe Heto JOBXUHY oniBLS.

3 . BuMipsiiTe BOOMa JOBXMHY i LUMPWUHY CTOMa 3a 4OMOMOIo BUMIPHOBArbHOI CTPIYKK
(nobyToBoro caHTUMETpA), BU3HAYMBLUM NONepeaHbo LiHy NOAINKM i wkanu.

4 . BuaHa4dTe 06’eM BoauM B KacTpyni MemoOom OyiHI08aHHS' .

5 . BuMipsiiTe yac BUTiKaHHSA BOAW 3 NASILLIKW.

Po6oTta 3 xkomn’rotepom

BuBuyiTb MaTepian ypoKy i BUKOHaWTe 3aBAaHHSs, 3anpOrnoHOBaHi B eNeKTPOHHOMY A0-
[aTky 4o nigpyvHuka.

mTquich BUMiplOBaHb

v/ Lo o3Havae BUMIipATU (Di3NYHY BENUUUHY?
v/ Wo HasmBaoTb LIHOK NOAINKM LKanu BMMIiptoBaneHoro npunagy? Ak ii
BU3HAUNTN?

ITpu BumiproBauHi (pl3HYHMX BEJIMYKH YACTO IIOTPIOHO OAEPIKATH SIKO-

MOra TOYHIIINM Pe3yJIbTAT, OCKLIBKM Bl IILOI0 3aJIeKUTH OOIPYHTOBAHICTD

BHCHOBKIB, AKl pOOJIATHCS 3a pe3yJIbTaTaMU IIPOBeJeHUX eKCIIePUMEHTIB.
3’sacyeMo, B YO0 3aJIeKUTh TOYHICTh BUMIPIOBAH.

Memo0 ouino8arHs BUKOPUCTOBYIOTH TOM1, KOJIM HEe BUMATAEThCS TOUHE BUMIPIOBAHHS BEJIUYUHM.
B 0CcHOBI 11010 METOTy JIEKUTH IIOPIBHAHHSA BEJIUUYUHH, [0 BASHAYAETHCS, 3 BIIOMOI0 BeTuunHo. Tak,
MOYKHA BU3HAYUTHU BUCOTY I ITUIIOBEPXOBOTO OYAMHKY, IIOMHOKHMBINK BHACOTY OJHOTO I10oBepXy (0isst
3 M) Ha 5. OTprMaemo mpubdIHM3HO 15 M.
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Bumipsiemo JOBKHHY 0THOTO 1 TOTO CAMOT0 OPyCKa 3a IOITOMOTOIO0 JBOX JTiHI-
Piok (puc. 171 18). Iina moiIke mrkasu mepiirol JHIAKT 1 cM, apyroi — 1 M.

T T T
2 3 4 56 01 2 3 4 5 6
cM

Puc. 17 Puc. 18

3HaveHHs JOBKUHU OPYCKa, OTPUMAaHe 3a JJOIIOMOTOI0 IIePIIol JIHIHKH, J10-
piBHIOE 4 cM, a 3a JOIOMOTOI0 Apyrol — 41 Mm. AKITO BUKOPUCTATH JIHIHAKY
31 IIle MEHIIIOIO ITIHOI0 HOTIIKY IIIKAJIK, OTPHMAEMO Ile TOUHIIINHA Pe3yabTar.
OT:xe, TOYHICTh BUMIPIOBAHD 3aJIEKUTD BiJ I[IHU IIOAIIKH IIIKAJIN IIPHAJIALIY.
Yum menua uina nodiiku, mum O6Lablua moUHIiCmb UMIDIOEAHHS.

Taxum ynHOM, (PI3UIHY BeTUIUHY He MOKHA BUMIpATH ToYHO. [Ipu i1 Bu-
MIPIOBAHHI € HeBIIBOPOTHUMU ITIOMUJIKH, 00, SK TOBOPSATH, MOXUOKU BUMI-
poBauusa. [loxuOKky BUHHKAIOTh YHACILIOK HeJOCKOHAIOCTI BUMIPIOBAJIBHUX
HPHUJIATIB, IIOB I3AHNX 3 0COOJIMBOCTAMH IXHBOI KOHCTPYKINI. B Mipy ymocko-
HaJIEHHS BUMIPIOBAJIbHUX IIPUIAIIB HIIBHUILYETHCA TOUHICTH BUMIPIOBAHb.

Mosxna BBaskaTH, 110 NOXUOKA SUMIPIOBAHb 00PLEHIOE NOJIOBUHL ULHU NO-
OIIK U WKAIU 8UMIPI08AJIbHO20 npusiady. 1110 moxmnbky HasnMBaOTL ADCOIIOT-
HOIO MOXNOKOI BUMipIOBaHb.

Ilix vac BuKOpHUCTAHHS BUMIPIOBAJIbHUX IIPUJIATIIB ITOTPIOHO JOTPUMYBA-
THCS IIEBHUX IIPABUJI, 11100 He BHOCUTH J0AATKOBY ITOXUOKY. Tak, mpu sHiMaH-
HI II0KA31B IITKaJIa IPUJIaay TOBHHHA 3HAXOAUTHCS MPSIMO IIepe T O9nMa; Ipu
BHUMIPIOBAHHI TEMIIEPATYPH PIINHN TEPMOMETP He MOMKHA BUAMATH 3 Hel; i
Yac 3BaYKyBAHHS T1JI ITOTPIOHO CJIIIKYBATH, 11100 Baru OyJIu TOPHU30HTAIBLHO
PO3TAIIIOBAHMMI, JAIlll BAT OYJIM CYXMMH, 1 T.1H.

Ax mpaBuIBHO 3amKcaTH Pe3yJIbTaT BUMIPIOBAHD 3 ypaxyBaHHIM ab-
COJIIOTHOI IIOXUOKM?

J1J1s BIATIOBIOIL HA I1e 3aIINTAHHS PO3TJISHEMO IIPUKIaL. BuMmipsemo qoBxu-
Hy cToJia [ 3a JOIIOMOT0I0 JeMOHCTPAIIIITHOTO MeTpa, I[IHA IOALIKK SKOr0 1 CM.
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Hexait BoHa craHoBUTL 231 cM. ADCOJIIOTHA ITOXMOKA BUMIPIOBAHHS CKJIaIae
TIOJTOBUHY ITIHU TIOLIKH, 0T:ke, BoHa mopisHioe 0,5 cm. Tomi pesyabTaT BUMI-
PIOBaHHS JOBKUHU CTOJIA 3AIIUIIETHCS Y BUTJISAIIL:

l=(231,0 + 0,5) cm.
Ile osnauae, 110 icTUHHE 3HAYCHHS BUMIPIOBAHOI BeJIMUNHHA JICKUTD Y Me-
Kax:
230,56 cm <1<231,5 cm.

Ha uncmoBomy mmpomeni (prc. 19) BUmJIEHO IHTEPBAJI, B SKOMY JICYKUTD iC-
THUHHE 3HAYEHHS [OBKUHU CTOJIa; IIMPHUHA I[LOT0 IHTEePBAaJLy JOPiBHIOE 1 cM.

230,5 231 231,56 I cm

Puc. 19

Takyum YHHOM, IKIIO 3HAYEHHS (P13UIHOI BeJIMYNHNA A, OTpUMAaHE B Pe3yJib-
TaTl BUMIPIOBAHHS, II03HAYNUTH Yepe3 d, aDCOIITHY MOXHOKY BHMIPIOBAHHS
4gepe3 Aa (A — Besimka TpellbKa JIiTepa «IebTar), TO pe3yabTaT BUMIPIOBaH-
Hs 3aIIUIIETHCSA TaK:

A=qa+Aa.

3asHaunmo, 1110 BUMIPIOBAHHS PO3MIPIB MaJIUX TLII € 3aBIaHHAM He 3 JIeT-
kux. Hammpuraam, AKImo BEUMIPIOBATH JlaMeTp IIIOHKHN 32 JOIIOMOI00 JIIHIH-
KM 3 ITIHOIO HOMIKH Ti mKxaau 1 MM, To aOCOJIIOTHA MOXHUOKA TAKOI0 BIMIpPIO-
BaHHS OyJIe IIpHOJINU3HO TAKOIO CaMOI0, AK 1 JlaMeTp IIIOHUHH.

J1J1s1 3MeHIIIeHHSA II0XNO0K BUMIPIOBAHb KOPHUCTYIOTHCS MEeTOOOM psimiB. JIjisa
ITHOTO BKJIAAIOTH ITIJIBHO B PAM JTeKLJIbKA MIITOHUH (7) 1 BUMIPIOIOTH TOBKUHY

.. L
pany (L). Tom miamerp mmmonuanu d = — . [Ipu 11pomy abcosrroTHAa IIOXUOKA BU-
n

MIpIOBaHHSA JlaMeTpa MITOHWHY JOPIBHIOBATHME a0COTIOTHIN ITOXUOITI BIUMIi-
proBauHA JiHifKoo0 (0,5 MM), TO1IeHI# HA KIJIbKICTh OITOHUH y pamgl. OTike,
YUM 0160 KIIBKICTh MAJUX TLT Y PAMl, THM MEHIa a0COJI0THA TOXHUOKA
BUMIPIOBAHHS, TOOTO OAEP KYETHCA TOUHIIITHH Pe3yJIbTart.
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Jlast Toro, mo0 y3HaTH, HACKIJIBKN BEJIMKOI € IIOXHOKA BUMIPIOBAHHS
y KOKHOMY BUIAIKY, O0UMCIIOITL 6i0HOCHY noxubky 6a (0 — masia rperb-
Ka JiTepa «mesbTa»). BoHa mopiBHIOE BIITHOIIEHHIO a0COJIIOTHOI moXuOKN Aa
10 3HAYEHHS ¢ (PI3MYHOI BeJIMYNHI, OOePKaHOr0 B Pe3yJIbTATI BUMIPIOBAHHSI:

sa =22 .100%.
a

BinaocHY moxmbKy BHpaskaoTh y BiICOTKAX.

3anuTaHHA ANA caMmonepeBipkKm

1. Y1 MOXHa (Di3NYHY BENMUYMHY BUMIPATY TOYHO? Bignosiab NoACHITL.
Q. HasBiTb NpMYnHM NOXMBOK NPU BUMIPIOBAHHSIX.
3. Ak noB’si3aHa TOYHICTb BUMIpOBaHb i3 LiiHOK NOAiNKM Wkanu npunagy?
4. Ak 3anucaTtu pesynsraT BUMIPIOBAHHS 3 ypaxyBaHHSIM MOXMOKN?
5. Y yomy nonsirae metop pagis?
6. UWo Take BigHOCHa noxubka?
3aBpaHHAa 4
1. BumipaiiTe niHiiKkoo AOBXMHY 30LIMTA | 3aN1LLITh Pe3ynbTaT 3 ypaxyBaHHAM NOXMOKM
BUMIpIOBaHHS.
Q. 3anuwitb Nokasu npunagis, 306paxxeHnx Ha pucyHkax 13—16, 3 ypaxyBaHHsIM NOXW-

60K BUMIpIOBaHb.

Po6oTta 3 xkomn’rotepom

BuBuiTb MaTepian ypoky i BUKOHaWTe 3anponoHOBaHi B eNeKTPOHHOMY A0AaTKy
3aBAaHHS.
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JlJabopaTtopHa po6ora Ne 1-2

Bu3HauyeHHSA WiHM NoAinku BUMipoBanbLHOro npunaay.
BumiproBaHHs1 06’eMy TBepAUX Tin, PiAvH i CUNKUX MaTepianiB

MeTa po6otu. Hasuntuca: 1) Bu3Ha4at LiHy Noginkv npunagy i 3Himatu noro no-
Kasu; 2) NpOBOAUTM BUMIPIOBaAHHS 3a AOMOMOIOH HaMMPOCTILIMX BUMIPHO-
BanbHKX 3acobiB; 3) 0hopMIIATH 3BIT NPO BUKOHaHHSA nabopaTopHoi poboTy.

O6napHaHHA. 1. JiHiika. 2. MeH3ypka abo MipHu uuniHap. 3. doTtorpadii Wwkan
KiMHaTHOrO i MeaudHoro TepmomMeTpiB. 4. [ManepoBa CTpidka 3aBAOBXKKM
15-20 cm. 5. bpycok y hbopmi napaneneninega abo kyba. 6. CknsiHka 3 BO-
poto. 7. Hutka. 8*. Hesenuke Tino HenpaBunbHOI hopmMu.

Xio pobomu

1. Yooma HanepefoaHi BUKOHaHHsS poboTu NoBTOpITL §7, §8 nigpyyHMKa i 03Ha-
nomMmTtecs 3 BkasiBkamu 0o nabopartopHoi pobotn Nei.

2. YBaXHO po3rnsHbLTe 3acobu BUMIptOBaHb i obnagHaHHA Ao nabopaTopHoi
po6oTu. BMBYITb LLKaNu MiHiNKM, MEH3YpPKX, TEPMOMETPIB Ta BU3HAYTE LiHY NO-
OiNKN KOXXHOTO Npunaay; 3aHeciTb AaHi B Tabnuuto.
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No BuwmiprosaabpHmi Oguaui Me:xi Mina
/i IPUIag BUMIiPIOBAHHS | BUMiPIOBAHHS | MOTIJIKK

1 |Jlimiiika

Kimuatumit repmomerp

2
3 |Menguunuit TepmoMeTp
4

Mensypka

3. O3HanomTecs 3 IHCTPYKLEI | BUHaUTE, IK NpaBuUibHO 3HIMaTK NOKasu npu-
nagis. KOpoTko 3anuLiTe y 30LUMT OCHOBHI NMpaBwuna NpoBeAeHHsI BUMIpHOBaHb. 3a
noTpedu 3BepTanTecs 3a Po3’AICHEHHAMU OO BYUMTENS.

4. BuroTtoBiTb 3 nanepy MipHy CTPiYKy 3 LIiHOK MOAINK1 2 MM i 3a 4OMNOMOrow
Hel BUMIpsiInTe JOBXMHY OMiBLA N aBTOPYYKU. 3aHECiTb pesynbsTati BUMIpHOBaHb
y Tabnuuto.

No
o Bumiprosaua BemanHa Iloxa3u 3aco0y BuMipOBaHHA
o
1 JloBkmHA 0JTIBIS
2 JloB:kmHA aBTOPYUKHU

5. MpoBediTe BUMiptoBaHHA 06’eMy BoAM 3a AOMOMOro0 MeH3ypku (abo Mmip-
HOro uMniHApa), NpoBiBLUX TPpKU Jochigw.

Hocnig 1. Hanuinte y MeH3ypKy NeBHY KinbkicTb Boam (6inbLie nonosuHu ob’e-
My) i BusHauTe ii o6’'em V.

Docnip 2. Binnuinte 3 meHaypku 10-20 mn Boay i Bumipaiite o6’em soan V,,
LLO 3anuimnacs y MeHaypLi.

Docnip 3. Jonuite y meHsypky 10-50 mn Boam i BumipsaiTe ii o6’em V,. [aHi
3aHecCiTb y Tabnuuio.

OG’em BOIM y MeH3yPIIi

V.

1

| %

2

6. BusHaute o6’em 6pycka. [Ins ubOro HanuiTe y MeH3ypKy NeBHY KiNbKiCTb
BoaM i BUMipsAnTe i 06’em V. lNoTiM npukpiniTe GpycoKk A0 HATKY i MOBHICTIO 3a-
HypTe 1oro y Body. BusHaute, sakuii 06'em V, 3aimatoTb Bofa i 6pycok pasom.
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WykaHui o6’em bpycka gopisHioe V =V, — V.. [laHi BUMiptoBaHb 3aHeCiTb y Ta-
onuuto, BupasmeLn 06’eM y pi3HUX OQNHULIAX.

Bumiprosana BearuauHa OG’em 6pycka (V=V,-V)

vV, v, CM MM ba 0 &

7. 3Hanaite 06’em Gpycka V 3a BigOMOI BaM MateMaTU4HO hOpMYIo, BU-
MipSBLUN MiHiiKow 1oro AoBxuny (1), wupwuHy (b) i Bucoty (h): V=1-b - h. Ha
OCHOBI JaHMX BUMIpPIOBaHb i pO3paxyHKiB 3aMOBHITb BigNoBigHy Tabnuuto.

Bumiprosana BenmunHa OG’em Opycka (V=1-b - h)

l b h cMm?® mm? b1 0 &

8. lMopiBHsANTE 3Ha4YeHHsA 06’emy Opycka, 3HaNAEHOro 3a 4ONOMOIOK MEH3YP-
KW, i horo o6’emMy, 0B4MCNeHOro 3a MaTeMaTuU4HoOK hopMynoto. MNosACHITE Npyuyn-
HY MOXJMBOT PO36iXKHOCTi y pesynbraTax.

9*. [lopatkoBe 3aBaaHHs. BusHaute o6’em Tina HenpaBurbHOI hopmu 3a o-
NoMoroto MeH3ypku. [laHi 3aHeciTb y Tabnuuto.

OG’em V, BonmM OG’em V, Bonu OG’em Tina
0 3aHypPEeHHSH micjisa 3aHypPeHHA V=V,-V,

10. BumiptosaHHs1 06°eMy CUMKUX pe4o8UH 3a OOMOMO200 MEH3YPKU.

HacunTe y MeH3ypKy HEBEMUKY KiMbKiCTb CUMYy40i pe4OBMHM (NICOK abo rpeyka).

Jlerkumum noTpyLLyBaHHAMUN MEH3YPKM BCTAHOBITb MOBEPXHIO CUMKOT PEYOBUHMN
rOPU30HTasbHOLO.

3a WKanow MeH3ypku (BUMIpOBaNbHOMO LMniHgpa) BU3HayTe ob6’eM CUnKoi
PEYOBUHM, L0 3HAXOAUTLCA B Hill. Pe3ynkrar 3anuiTe i3 BpaxyBaHHSM NOXUOKM
BUMIPIOBaHHA V=V £ AV =

10. 3po6iTb BUCHOBKM.
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JNNlabopaTtopHa po6ora Ne 3

Bu3HayeHHA po3MipiB Manux Tin pisHUMM cnoco6amm

MeTa po6oTtu. 1. O3HaoOMMUTUCA 3 METO4AMM BUMIPIOBaHHSI pO3MipiB Manmx Tif.
2. HaBumTucAa BM3Ha4aTW NiHiNHI po3Mipy Manux Tif, SKWO Li po3Mipu
MEHLUI 3a LiHY NOAINKN LWKanu npunagay.

O6nagHaHHA. 1. NiHinka. 2. MeHaypka. 3. lNocyguHa 3 Bogoto. 4. LLiBaubka HUTKa
abo ToHka gpoTuHa. 5. Habip Tin manux po3mipis (ropox, nwoHo, Apid).
6. OniBeub. 7*. MikpodoTorpadis.

Xio pobomu

1. Yooma HanepenoaHi BUkoHaHHs poboTy noBTopiTh §7, §8 niapyyHuka i o3Ha-
nomTecs 3 BkasiBkamu o nabopatopHoi pobotu Ne 2.

2. 3'acyiite, y YoMy nonsrae MeToA pagiB, SKUi BUKOPUCTOBYIOTb MPW BUMIPIO-
BaHHI Pi3HNX XapakTepUCTUK Manux Tin (giameTtpa, o6’emy, macu ToLO).

3. CkopucTaBNCb METOOOM PAAiB, BUMIPAATE 3a AOMOMOIrOK 3BUYANHOI Nni-
HIMKW 3 MiNiIMETPOBUMU MOAINKaMu giaMeTp ropOLUNHN, NIOHUHU i MUCIIMBCBKOT
ApobuHK. Pe3ynbtat BUMIpIOBaHb 3aHECITb y Tabnuuo.
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KinpkicTe n Hiamerp
No . JHos:xuua L L
Hassa maJsioro tina YACTHHOK ] =
/o pany =—
y pany n
1 |Topommua

2 ITmmorunaa

3 | Jpobouna

4. BusHayTe TOBLUMHY HUTKW (OPOTWMHM), LWiNTbHO HamoTaBLWw ii Ha oniBelb
B OAVH Wwap. Pe3ynsrat BUMipOBaHb 3aHECiTb Yy Tabnuuo.

ToBmuHa HUTKH

HoB:xxuna L pany KinericTs n BUTKIB L

5. 3a gonNomorot MeH3ypku BM3HadTe cepefHin 06’eM OOHIET MUCIMBCLKOT
ApobuHYM. [1Na Luboro HanminTe 3 NOCYAMHU BOAY B MEH3YPKY i BU3HauTe 06'em V,
uiei Boan. Toai o6epexHo BKNHLTE Yy MeH3YPKY 5—10 ApoOUH Ta BM3HaYTE 00’em
V, Boau i Apo6buH. [lani BUMiptoBaHb 3aHeciThb y Tabnuuto. MpoBeaits BianoBigHi
obuncneHHs. [locnig noBTOpPITE 2—3 pasu 3 Pi3HO KiNbKICTIO 4pOOKMH.

ITogaTkoBUIt Cepenuniii 06’em

oaHiel qpoouHMu

N 5 O0’em Bonu| OGem | Kinekicth
o 00’em BOOU

. | iapoGy | npoGy | npobun V-V
o/t | 'y MeH3ypiri v V_v n V=22 1
V 2 2 1
1 n
1

2
3

6*. [Jodamkoee 3asdaHHA. AKwo € MmikpodoTorpadis, To po3rndaHbTe ii.
3’acynTe, WO Ha Hin 306paxkeHo Ta Npu skomy 36inbLueHHi 6yrno 3pobneHo 3HIMOK.
BusHauTe peanbHuUi po3mip YacTMHKW. [laHi BUMipIOBaHb 3aHECITb y Tabnuuo.

§8. TouHicTL BUMIPIOBAHL 3333




g 2 - &g |2

EE & a = Ecvs 223 8§

S ~ 5 b 8 Bl 52 2 F~|z

5 < o~ ) L] NN

S H ! g © = Il I 5 R Il

S © S| CI &5 ~ o o =) o
< 5 9_8.. H & a4 &

s b S == g a o I

= N o] &do Egg I:Et <

@ o < < = = O Py

z = B = © B o

s =4 ()

7. 3pobiTb BUCHOBKMW.

JomauwHe 3aBAoaHHA

KopucTytouncs RiHINKOI 3 MiniMETPOBUMU NOAINKaMu, BUMIpAATE TOBLLMHY apKyLua
nanepy, 3 IKOro BUroTOBMNEHO NiAPYYHUK GDi3NKN.

3B’A30K MiX (Ppi3MYHUMMU BENMUUYUMHAMM.
Di3nuHi Teopii

v/ Wo Ha3nBaloTh Gi3NYHOK BENNYMHOK?
v/ HaBegiTb npuknaan B3aemMo3B’sa3Ky disU4HUX BENNYUH.

Ax Bu 3HaeTe, 114 onmcy bISMYHUX ABUIN Ta BJIACTHBOCTEH T1JI 1 pe-
YOBUH BUKOPHUCTOBYIOTH (Pi3UUHI BEJIUUNHU.

[IpoBogsaun eKcmepuMeHTH, yUeH]l TOMITHIIN, 1[0 BeJIMYNHE, SK1 XapaKTre-
PHU3YIOTH OJIHE 1 Te caMe SBUIIE, B3AEMHO OB I3aHi.

Hampuriasm, mpu 3mMiHI TeMItepaTypH T iXHI 00’eM 1 TIOBIKUHA TAKOMK 3Mi-
HIOIOTHCA. BoHM 301BITYI0THCS BHACTIIOK TABUAIIEHHS TEMITEPATyPH 1 3MeH-
IIyI0THCS 3 11 sHMKeHHsaM. TeMIitepaTypa BoIU B YaHUKY IIPU HATPIBAHHI 3a-

JIeSKUTD BiJ yacy HarpiBaHHdI.
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106 3pobuTH BUCHOBOK IIPO Te€, II[0 B3a€MO3B SI30K M1 BEeJIUUNHAMU
He BUIIAJKOBHII, I0r0 CIPABEIJINBICTE II€PEBIPAIOTE IJIA 0araThoxX IIOJI0HUX
STBHIIL,

A0 3B’I3KM MIsK BeIMINHAMH, 1110 XapaKTePU3yIOTh SBUIIE, BUABJIAIOTh-
¢ IIOCTIAHO, TO iX HA3MBAIOTH (PisUYHMMM 3aKOHAMMU.

IcryroTh (hisudH1 3aKOHH, 1110 CTOCYIOTHCS BITHOIIIEHHS TIIBKY ITEBHUX (P13Ud-
Hux gsuil, Hanpurnam, ICHyIOTh 3aK0HH, K1 OIKCYIOTh MEXAHIUHI SBUIa, a00
3aKOHM, STKHM IIIJIATal0Th TeILI0B1 aBuia. OKpiM II50I0, ICHYIOTH OLJIBII 3araJib-
HI 3aKOHU, IKI CIIPpaBeIInBl JJd yeix isuuunx apuill. CyKyIIHICTD SBHIM, K1
OIHMCYIOTHCS 3aKOHAMU, BU3HAYAETHCS MEFKAMHU IXHBOI 3aCTOCOBHOCTI.

3Buuaiito, GisUYHUN 3aKOH 3aIUCYIOTh ¥ BUTJIAI GOpMYJIH.

[1isHaHHA HABKOJIMIITHBOTO CBITY 0yJI0 O HEIIOBHUM, KO JIIO/TH T1JIb-
KU CIIOCTePIiraJIu i OIMCyBaJIH IBUIIA, YCTAHOBJIIOBAJIH 3aK0oHHU. I [oTpiOHO 1I1e
¥ yMITH IIOSACHIOBATH ABUIIA Ipuponu. JIroauua, BUBYAOYH IIPUPOIY, 3aBHK I
mparte BiAmmoBicTH He TLIbKM Ha 3anuTaHHg «Illo BinOyBaersca?», aje i Ha
3anuraHusa «HoMmy Tak BiIOyBaeThCAM.

Bigmosigs ma sanuranna «Yomy BimOyBaeThbCsa Te YU 1HINE SBUINE? MOK-
Ha OJepiKaTH 3a JOIOMOI0I TEOPEeTUYHUX 3HAHD, K1 € OCHOBOK (pisumuHOI
Teopii. Tax, MexaHIUH] ABUIA, HAIIPUKJIA, XapaKTep PyXy TPAHCIIOPTHUX
3ac001B UM CYIIyTHUKIB 3eMJIl, IIOSICHIOIOTH TEOPi€l0, SKa HA3UBAETHCA MEeXAHI-
roio. [losicauTu, YoMy Tijia 3a HATrPIBAHHS POIIITHUPIOIOTHCS, YOMY HATPIBAETHCS
JIOJKKQ, OIYIIEeHA B CKJITHKY 3 TapPAYUM YaeM, J1ae 3MOTY MOJICKYJIAPHO-KIHe-
muuna meopia 6yo0osu pewosuri. IcHyoOTE Teopii, 110 IOACHIOTD eJIEKTPHY-
HI, OOTWUYHI 1 MATHITHI SBHIIA.

Taxum umpOM, (GI3MYHI ABUINTA — MEXAHIYHI, TEILJIOBl, eJIEKTPUYHI Ta
1HIII] — IIOSICHIOIOTHCS BIAMOBIAHMME (P13MUHUMU TeoplaMmu. Teopls MICTATH
3araJibHl, CHCTEeMATU30BAHI 3HAHHA IIP0 (PI3UUHI ABUIIA.

Teopia mae 3aMory He TIIBKU IOSACHUTH, YOMY BiIOyBaeThCsS SBUIIE, ajie
# TependavNTH HOTO IEpPeOir.

§9. 3a'A30K MixK PpiznuHMMM BennurHommn. DiznuHi Teopii 3535



3anuTaHHA onNA caMmonepeBipKku

1. o Bupaxae disanyHMIA 3aKOH?

9. Yu moxHa BBaxaTu Di3MYHUM 3aKOHOM 3B’SI3KM MK BENMMUYMHAMU, siki He MOBTOPIO-
0TbCH B eKCnepuMmeHTax?

3. Aka ponb isnyHoi Teopii?

4. FAxi aBuLLa NOSICHIOE MexaHika?

noanKosi BipomMmocrTi npo 6yanoBy
pevYyoBUMHU. ATOMM U MONEKYynu

v/ £AKWo WwMaToK Kpernam posnamartu Hasnin, oTpMMaHi ynaMku Lwe pas pos-
namatwu i T.4., TO 4n icHye mexa noginy?

v/ 7K BU BBaXaeTe, YM iCHYIOTb NMPOMIXKKW MiXK YaCTUHKaMW, 3 sSIKUX cKraga-
IOTbCS Pi3Hi Tina?

Icnye 6arato ssBUIIL TPUPOAY, AK1 MOKHA IIOSICHUTH I 3PO3YMITH JIUIIIE
3HAIUM OYI0BY PEUYOBHMHI.

[Turanusa opo Oy10BY PEYOBUHU ITIKABUJIO BUEHHX IIe B CTAPOJABHI YaCH.
Tax, y V ct. 1o H.e. maBEBOrpenbknii yuernuit Jlemoxpir (460—-370 pp. mo H.e.)
BHCJIOBHB IYMKY IIPO Te, 1[0 PEUOBHHA CKJIATAETHC 3 HEBUIUMUX HANIP10HI-

Hemoxpir Emikyp JIykpeniit Kap
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ITUX YACTUHOK, PO3ILIIEHUX IIeBHUMHU ITpoMIsKKamu. 1[0 HaliMeHIITy YacTUHKY
pedoBMHM BiH HasBas atoMoM. CII0BO «aTOM» — I'pelbKe, 110 03HAYAE KHEIIO-
IUIBHME. [ nasaporperskuii yuenuii Emikyp (341-270 pp. 1o H.e.) gai
possuHyB imei Jlemokpira. Bin yBaskas, 110 aToMu 0e3lIepepBHO PyXalOThCI
1 cTHKAaThCA MLk co0oro. [Tormsamu Jlemokpira ta Emikypa Oysium BuKIameH]
y rmoemi puMcbkoro dgisocoda imoera Jlykpeuis Kapa «IIpo mpupony peuein.
Aute 3foraJku IUX YYeHUX He BlApasy MepeTBOPUIINCSI B HAYKOBY TEOPIIO.

Bo copasegymuBicTs Tiel UM 1HIIOI MIIOTE3HW MIT IIATBEPIUTH JIKIIE eKCIIe-
PHMEHT, SKUH y Tl JaJIeKl YacH IIPoBecTy 0YJI0 HEMOKIIHUBO.

Tomy imei Hemorpita Ta Emikypa Ha 6ararto crosiTs Oyyau 3a0yri. o Hux
noBepuyJucs jutiie B XVII-XVIII cr., kostu Oysia crBopera Teopis rasis i 0yJiu
3po0JIeH] 1HIIM BIAKPUTTS B HAYIII.

AToMm 3a cBOIMU pO3MipaMH HACTLIBKH MaJIl, III0 IO0AYUTH iX Heo-
30pOEHUM OKOM 1 HABITH 34 JOIIOMOI'0I0 HAMKPAIIOI0 OITHYHOI'0 MIKPOCKOIIA
HEMOKJINBO. BerarHoBIEHO, 110 aTOMHK MATh po3Mip mpubiauaro 1070 m, abo
0,000 000 000 1 m. [ITo6 ysiBUTH 11€Et PO3MIP, POITIITHEMO ATOM 1 IIOPST 3 HUM
ropix. AKIMo ysaBHO 30LJIBIINTH Il 00’ €KTH TAK, 00 aTOM MAaB TAKHMN CaMMI
po3Mip, AK TOpPixX, TO TOpixX Oymge po3MipoMm, Ik 3eMJId.

3 OKpeMUX aTOMIB CKJIASAIOTHCSA P13HI XIMIYHI eJIe-
meut: I'inporen, Oxcuren, Ypan i T.4. Ha cworommi
Bis10MO O1sthITTe 110 pi3HUX XIMIYHUX eJIeMeHTIB; IXH1
ATOMH BIIPI3HAITHCA M1 COO0I0 PO3MIPAMIU, MACOIO
Ta IHIITMMY BJIACTHBOCTAMHU. 34 IT1€10 03HAKOIO POCIH-
cokuit ximik JI. Mengesees (1834—1907) ckias me-
PlOAMYHY CHCTEMY XIMIYHUX €JIEMEHTIB.

ATOM — e HalIMeHIIa YAaCTUHKA XiMI4YHOro
eJIeMEHTAa, AKA He TIJINTHCI MHiJ yac XIMIYHUX
peaxkwiii i 36epirae oro Biaacrusocri. Ocraune
03HAYAae, 110 KOJIU B3SITHU KPATLIIo PTYTI 1 0KPEMO aTOM
Mepxrypito, To BOHU OyIyTh IIOBOJIUTH cebe 0THAKOBO Amutpo Menpeneen
y PI3HUX XIMIYHAX PEAKITIAX.
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ATOMH MOKYTB CIIOJIyYaTHCA Y MOJIeKyJTH. «MoJiekyia» — JaTHHCBhKE CJI0BO,
o3Havae «<MaJieHbKa Maca». MOoJIeKyJI0I0 Ha3UBAIOTh HANMEHIILY YaCTUHKY
peJYoBuHHN, aKa 30epirae yci 1i ximiuni BiaacTusocti. Posymitu 11e cimin
tak. Hampugkiias, BisbMeMo KpeTy — PeYOBUHY, MOJIEKYJIH SKOI CKJIATAI0ThCS
3 omuoro aroma Kauwiiro, ogaoro aroma Kapbory Ta Tprox aromis Oxcuremry
(CaCO,). lo cknamy mosexyiu GeH3osIy BXoaaTh 6 aTromis Kapbony i 6 aTo-
miB [igporeny (puc. 20). Mosexkynu BiTaMiHIB, OLIKIB CKJIATAI0THCA 3 COTEHbD
THCSIY 1 MUTBHOHIB Pi3HUX aTOMIB.

Caj) J ‘J—C
5 T = -
‘j '
Puc. 20

YuncieHH] eKCIepUMEHTH 1 TEOPETHYH]l MIPKYBAHHS IIOKA3aJIH, III0
ATOMHM 1 MOJICKYJIH € HAaNAPIOHIIIMY YaCTUHKAMHE, 3 IKHUX CKJIAIaeThCs pe-
voBuHA. J[plOHIIIMX YaCTHHOK, K1 0 BU3HAYAJIN XIMIYHI BJIACTHBOCTI PEYo-
BUH, He icuye. [Ipore Ha mouaTky XX cT. 0yJI0 BCTAHOBJIEHO, II[0 ATOM TEK Mae
CKJIAOHY CTPYKTYPY: ¥ IIEHTPl aToMa 3HAXOIUTHCSI ATOMHE S4PO0, HABKOJIO
SIKOTO PyXalThCsa eJeKTPOHHu. PospaxyHKku aHriiifickkoro gisuka EpHecra
Pesepdopma morasam, mo poamip ssapa aToma IIPUOJIU3HO ¥ CTO TUCSY Pa3iB
MEHIIHH Big po3Mipy atoma. To0To, SKIIO po3Mipu aToMa 30LIBIITHTH 40 PO3-
MIpiB OYIUHKY, TO AP0 0yJI0 O MAKOBUM 3€PHATKOM Y IIhOMY OyIUHKY. Sd1po
aToMa, Y CBOIO YepTy, CKIATaeThCA 3 YACTUHOK, SIKl HA3MBAIOTHCSA MPOTOHA-
MH 1 HEUTPOHAMM, 4 OCTAHHI CKJIaIAI0ThCA 3 KBApKiB. Uu KBapku y:xe €
MesKeI0 OILIY 1 UM BOHU CKJIATAI0THCS 3 AKMX0CH CTPYKTYPHUX YACTHHOK —
HAa ChOT'OJH1 HEeB1IOMO.

Arowm, axuii BrpaTus a00 IIpUETHAB OIUH a00 NeK1IbKa eJIEKTPOHIB, HA3HU-
BaeThbCca MOHOM. Tak, MeTan CKRIANAITLCA 3 MOHIB, sIKl KOJIMBAKTLCA Bll-
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HOCHO JIeKUX TOJIOKEeHb PIBHOBATHA — BY3JIIB KPHUCTAJIIYHOI PEITiTKH — Ta

BLIBHUX €JIEKTPOHIB, 1[0 XA0THYHO PYyXaI0ThCsI, YTBOPIOIOYUH eJIEKTPOHHUM I'as.

ON WO

O ® N o

3anuTaHHA ANA caMonepeBipKkm

Yu icHye mexa noginy pedoBuHn?

LLlo Take atom?

Aki npMbnnsHo po3mipu atomis?

LLlo Ha3nBaoTb MONEKYNot?

UM MOXXHa NOAINMTK aToM Ha APiOHili YaCTUHKM Y XoAi XiMiYHOI peakuii? A — mone-
Kyny?

3 AKnx aTomiB CKNagaeTbCca Mornekyna soau; 6eHsony?

U MoxeTe BU HAaBECTM NOPIBHSAHHS, LLO A€ 3MOry ysiBUTWM po3Mip atoma?

YoMy pi3Hi pe4oBUHN — BoAA, Mifb, CKIO — 34aK0TbCA HaM CyLinbHUMN?

o skux nip 6yge posTikaTncs kpanns onii, NoMillleHa Ha NOBEPXHIO BOAW Y LUMPOKIN
nocyauHi? Bignosigb oOrpyHTYNTE.

3aBpaHHAa 5

. Ak, 3Hato4m 06’eM kpanni onii, BU3HA4YMTK po3Mmip Morekynu onii? MNpoBeaiTb Bigno-

BiAHWI EKCNEPUMEHT.
Ckinbkn npnbnm3sHo aToMiB yMILLAETLCA Ha BiApPi3Ky 3aBOOBXKM 1 M, AKLLO iX po3Ta-
LyBaTV BAPWUTYN OAMH A0 OJHOro?

§10. MouaTkogi BigomocTi Npo 6ygory peyosUHN. AToMM 1 Monekynm 3939



OCHOBHI NONMOXEHHA MOJNEeKYNAPHO-
KiHeTu4HoiI Teopii Ta iXHe gocnigHe
OOGrpyHTYBaHHA

v 5K BU gymaeTe, UM MoXHa nobadynTi aToMy peHoBUHN?

MostekyJIsIpHO-KIHETHYHA Teopis — Ife CydyacHe BUYeHHs IIpo OyI0BY 1 BJja-
CTUBOCTI Pi3HUX PEYOBUH. B 0CHOBI 1Ti€1 TEOPii JIesKaTh TPU OCHOBHI TTOJIOKEHHT:

1) yci Tiza CKJIaJa0ThCA 3 APIOHUX YACTUHOK — aTOMIB Ta MOJIEKYJT;

2) aToMH1 Ta MOJIEKYJIH Iepe0yBalTh y Oe3llepepBHOMY 0e3JIagHoOMY (Xa0-
TUYHOMY) Pyci;

3) Ml aTOMaMM TA MOJIEKYJIAMH II1I0Th CHJIM IPUTATAHHS Ta BlOIITOBXY-
BaHHI.

Hwmxde OyayTh po3TJIsTHYTI eKCIIepUMEHTAJIbHI IMATBEPPKeHHS IHX II10-
JIOKEHb.

Humi ysxe HIXTO He CyMHIBA€THCA B ICHYBAHHI aTOMIB TA MOJIEKYJI.
¥V 70-x porax XX CT. 3a JOIIOMOI'0IO CIIEIIIAJIBHOr0 €JIEKTPOHHOI0 MIKPOCKOIIA,
SKUH f1ae 301IBITEeHHA Y COTHI TUCSY 1 MUJTBHOHM Pa3iB yaaa0Ccsa po3TJIe iTH
OKpeMi aTOMHU Ta MOJIEKYJIV 1 HaBiTh cpoTorpadyratu ix. J[o miboro yacy icHy-
BaJIX JIMIIE HeIIPAMI JoKas3u IXHboro icayBauusa. Ha puc. 21 HaBeneno ¢oro-
rpadio BiCTps BOJIb(ppaMoBOi I'OJIKK, 3P00JIEHOI 34 JOIIOMOT'0I0 €JIeKTPOHHOI0
Mikpockona. Ha it dpoTorpadii kpyrim migaMu — I1e 300pakeHHsI OKPEeMUX
atomiB Boibdpamy.

Puc. 21
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Jlaui, poaryIssHeMo TaKWH JOCTII. Y MEH3YPKY HAJIJIEMO PO3YMH MIIHO-
ro kymopocy. Ileit posuns Mae TeMHO-0JIAKUTHUHN KOJIIP, BIH BAYKYHUMA 34 BOJIY.
IToBepx HBOTO 00epeskHO, 00 He 3MIIMIATH PIANHK, JOJIHUBAEMO IIAp YHUCTOL
BOJIH, 1100 MisK pimuHaMu OyJia uiTka mesxa (puc. 22, a). Ilocynuny sasmuirmmo
y CIOKi¥HOMY Micirl. Yepes gBa-Tpu JHI MU IIOMITHMO, III0 MEKA MIK PlIHuHA-
MU po3MuBaeThes (puc. 22, 6). A uepes qBa-TPU TUKHI yCs piiuHA y Tpo01pITi
HabyBae 0J1100-0JIAKHUTHOIO KOJIbopy (puc. 22, B).

3\ 4

a) 0) B)
Puc. 22

VY 11boMy T0CITIAI MOJIEKYJIM MITHOTO KYIIOPOCY IIPOHUKANTH Y IIPOMIKKNA
MIK MOJIEKYJIAMHU BOJH, 8 MOJIEKYJIH BOIU — Y IIPOMLKKN MIK MOJIEKYJIaMU
MIJHOTO KYIIOPOCY.

ABume caMOBiJILHOrO B3a€MHOIO MPOHUKHEHHSI KOHTAKTYIOUYUX MiK
c00010 PEYOBHH HA3UBAETLCA dugy3iero.

Jlughysis € 0ocaionum niomeepodceHHAM XA0MuU1LH020 pyxy mosiekyi. Bora
CIIOCTEPIraeThesd 1 B rasdax. Ko B KIMHATI BITKPUTH (PIAKOH 3 O4EKOJI0HOM,
TO Yepes JesTKUi Yac Moro 3arax MOIMMUPUTHCA 1Mo Beid kiMuatl. [le mosicHIo-
€THCST THM, 1110 MOJIEKYJIH 0JIEKOJIOHY BHACJIIIOK CBOI'O XaOTUYHOTO PYyXy IIPO-
HHUKAIOTh y IPOMIMKKH MK MOJIEKYJIAMH IIOBITPS 1 HaBmaku. Judysia B rasax
B1IOYBa€eThbCA HABITH IIBUIIIE, HIK ¥ PIIXHAX.

Jndyasisa BimOyBaeThbCs 1 B TBEPAUX TLIAX, X0UA TAM BOHA BII0YBAETHCA AyIKe
HOBLIBLHO, OCKLJIBKH BIACTAHI MK aTOMAaMU TBEPIHUX TLJI 3HAUHO MEHIII, HIXK
y piamHax, a TUM O1IbIne B ra3ax. Bysio mpoBeneno Taxuit qocaid. JIBi mobpe
BIAIIOJIIPOBAHI IIJINTKN — CBHUHIIEBA 1 30J10TA — IPUTHUCKAJIN OJHA JI0 OIHOI

§811*. OcHOBHI NOMNOMEHHA MONEKYNAPHO-KIHETUYHOT Teopil 41491



1 IIOMIIIAJIN B 1Y 3 BUCOKOIO TEMIIEPATyPOI0, aJie HIFKUIOI0,

. Au HIK TeMIepaTypa IIaBJIeHHsa cBUHITO. [1pubimn3mo yepes
Pb P1K POSTIIAIAIN IIiJ MIKPOCKOIIOM IIAap HA MeKl CTHKAHHSI
Puc. 23 IJINTOK. ¥ HHOMY OYJI0 BUSIBJICHO SIK HASIBHICTB 30JI0TA, TAK

1 HagBHICTEL CBUHINO (pHc. 23).

Bunmnkae samuraHss: Bl YOro 3aJIeKUTh IIBHIKICTE Oudy3ii? 3 HaBeIeHMrX
BUIIE IPUKJIAIIB BUILINBAE, 110 AUY3isd 3aJIesKUTh Bl arperaTHoro CTaHy pe-
YOBMHU: T'a3, PiarHa 9K TBepae Tiio. KpiM 11b0ro, BUABISETHCSA, 10 BOHA ICTOTHO
3aJIEXKUTD 1 BT TEMIIEPATYPH: YHM BUIIIA TEMIIEPATYPa, THM IIBUIIIE BlI0yBaeTh-
ca qudysia. [lepexonarucsa y ibomy MoskHa Ha Takomy gocuiml. Ilpuroryiimo nsi
MIOCYOUHHU 3 POSUNHOM MIiJHOI'O KyIIOPOCy 1 HAJIJIEMO HA HBOI'O IIAp YKMCTOI BOMIM,
six ormmcaHo Buiie. OMHY TOCYIUHY 3aIHIIMMO B KIMHATI, a 1HIILY TIOCTABUMO Y
xXoJIoauIbHUEK. ITomiTIMO, 1110 3a TOM Yac, IIOKK Y IIOCYOUHL B KIMHATI BECh PO3-
JuH HaOy/Ie OJHOMAHITHOIO 3a0apBJIEHHS, V IIOCYIHUH] B XOJOSUILHIKY PIBEHb
PO3YMHY KyTIOPOCY JIeIBe JOCATHE MOJIOBUHU ITocyauuu. OCKLITbKY SBHUIIE TuQy-
311 1T0B’s13aHe 3 XaOTHYHUM PYXOM, TO MOKHA CKA3aTH, 10 TeMIIepaTypa — Iie
¢isrmuna BesIMYMHA, AKA XapaKTepPu3y€ iHTEHCUBHICTH TEILJIOBOTO PYXY
aToMiB uu MoJIeKyJI Tijia. Yum TemiiepaTypa BHIIA, TUM IITBUIKICTH PYXy MO-
JIeKyJ1 OLTbITia 1 HaBMaKu. Tak, 3a KIMHATHOI TeMITepaTypH IITBUAKICTD PYXY MO-
JIEKyJI Tady CKJIaJa€e COTHI METPIB 34 CEKYH/IY.

¥V mpupoml, TexHim M mo0yTl MOMKHA BUSABUTH Y-
MAJIO SIBUIII, TIOB SI3aHUX 3 Audy3ieto: pu papOyBaHH1
TKAHUHI YaCTUHKN (PapOu IIPOHMKAITE Y IIPOMIKKHA
MK YACTUHKAMYE TKAHWHY, [IPU CKJICIOBAHHI, IASHHI
torro. Judysis Bigirpae BamKINBY POJIb YV SKUTTI POC-
JIMH, TBApuH 1 oxeit. Tax, KuceHsb Ipy JUXaHHI IIPo-
HUKAE B OPTaHi3M JIIOIMHE Yepe3 IIOBEPXHIO JIETE€Hb, TI0-
SKUBHI PEYOBMHU 3 KHIIKIBHUKA IUPYHIYIOTh ¥ KPOB,
MOKHMBHI PEUOBMHH 3 IPYHTY Uepes IIOBEPXHIO KOPEHIB
HAJIXOIATH JI0 POCJIMH.

IligTBepaskeHHAM ICHYBAaHHSA Ta 0e3mepepBHO-

Pob6ept Bpoyn . . . .
'O PyXy MOJIEKYJI € 1 TAK 3BaHUN 6p0yH160b}cuu PYX.
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VYV 1827 p. aurmitickkuit boraHik P. Bpoyu (1773-1858) cmoctepiras mim mi-
KPOCKOIIOM pyX CIOp y KpaIlll BOJHW: BOHU OeayiamgHo pyxaswucs (puc. 24 —
cIIopa 3 MOJIOMKEeHHS 1 3 YacoM IepeXoauTh y ImojioskeHHa 2). Pyx cmop moBro
nosicuuTy He Baasasocsa. Cam BpoyH mpHITyckas, 110 CIIOpH PyXaKThCS TOMY,
1[0 BOHM KMBl. AJle II3HiIe JOCIIau OyJIN IIOBTOPEH] 3 APpiOHO PO3MEJIEHO0
apboro 1 Tymrro. I TIIBKY 3r00M 3pO3yMIIN CIIPABIKHIO IPUYUHY OPOYHIB-
ChbKOTO Pyxy. Lls1 mpuamHa — pesyJsibrat pyxy MoJsiekyJ1 Boau. MoJtekyiu BoIu,
B SIKI 3HAXOOUTHCSI OPOYHIBCHKA YaCTHHKA — CIIOpa 49X YacTHUHKA (hapou —
PyXamwThCsd M yaapsioTh 11 3 pisHux 00K1B. [Tprmyomy 3 pisHmx OOKIB 00 YacTHH-
Ky BIAPAETHCA HE OJHAKOBA KIJIBKICTH MOJIEKYJI 1 3 PISHUMM IIBUIKOCTIMII,
IO ¥ IPU3BOSUTE 10 XA0THYHOr0 PyXy OpOYHIBCHKOI YACTUHKMN.

Puc. 24

Mu po3ryIgHy N JOCTIIH, SK1 MIOTBEPIKYIOTh TOM PaKT, 10 MOJIEKYJIH BECh
yac rmepedyBaThb y XaoTudHoMy pyci. [IpoTe 0cod0IMBOCTI IIBOr0 PyXy 3ajIeKaTh
BIJI arperaTHOro CTAHy PEYOBMHH. ¥ ra3ax pyX MOJIEKYJI I[LJIKOM XAO0THYHIII,
Tomy rasu He 30epiraiTh Hi QoOpMH, HI 00'€My, BOHI 3aiiMaOTh YBECH 00 €M
mocymuan. MosiekyIu plauHY KOJIUBATHCSI BIIHOCHO OEeSIKHX II0JIOMKEHD PiB-
HOBATH 1 4Yac BiJ Yacy CTPUOKOIMIOII0HO ITepeMinialoThes Y HOB1 CTa0lIbHI TI0-
JIOJKEHHSI, BITHOCHO AKHUX IIPOJOBMKYIOTH KOJIMBaHHA. Tomy piguHa 30epirae
CBli1 00’'eM, ajte HabyBae POPMHU IIOCYIUHH, B IKYy BOHA HAJUTA. Y TBEPIOMY
TLT atoMu (MOJIEKYJIH, HOHM) HACTLIBKY CHJILHO B3AEMOIIIOTH M1 CO0O0I0, II10
IIePEeBAKHO KOJHMBAIOTHCSI BLIHOCHO AEAKHX IIOJIOMKEHDb PIBHOBATH, a «IIepe-
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CKaKyBAHHSD» V HOBE IIOJIOMKEHHS B1A0yBaeThCA Oyske piako. Tomy TBepmai Tijia
30epiraroThb 1 opmy, 1 00’eM.

CriocrepeskeHHsT IOKA3YIOTh, 10 TiJIa He PO3MAJAI0ThCS HA OKpeMi
MOJIEKYJIH, JIeAKl 3 HUX TPYIHO IOMITHO PO3TATHYTH a00 CTUCHYTH. 1K MOK-
Ha mogacHUTH Il gaxTu? OUeBUIHO, IO MOJIEKYIU NPUMALYIOMbCL 00HA 00
00HOL.

IIpoBenemo Taxmit mocain. BizeMemo ngBa CBHUHIEBI IIUIIHOPH,
CTHCHEMO iX OCHOBaMM, a II0TIM Bimmmyctumo. [lmmingpu pos’emua-
oThesa. Jlasml, 3a4McTMO OCHOBH ITWJIIHIPIB 1 JOCJIIM IIOBTOPMMO.
Hwmuagpu 3nunayTheA. BoHM He po3’eTHAIOTHCS, SIKIINO HABITH 0
HIKHBOIO IIAIIHIPA TIABICUTH BAHTAY MACOI0 ¥ KLJIbKa KLJIOIPaMIB
(puc. 25). Ieit moctig MOKHA TTOSICHUTH TaK: IIATIHIPH YTPUMYIOTh-
CsI pa3oM YHACJIIIOK TOrO, IO Mi IXHIMM YaCTUHKAMU I10Th CHJIN
OpUTATaHHA. YoMy Il CHJIM He HPOSBJIAINCS, IIOKM MU IIMJIIHIPK
He 3auyuctuin! O4eBUIHO, MOBEPXHI ITAIIHAPIB Maad HEPIBHOCTI,
SIK1 OyJIM yCYHYTI IIPHU 3AYHINEHH], 1 10 3aYUIIeHHs MU He 3MOTJIH 1X

30IM3UTH HA MAJIl BiICTaHl. 3BIICK MOKHA 3POOMTH BHUCHOBOK, IIIO
Puc. 25 cyp npurarasHs Mi aToMaMy PEYOBHHM IIPOSIBIISIOTHCS TLIBKH
Ha MaJIuX BIICTAHAX.

Yomy & ToAl, X0Ua MisK aTOMaMHU M MOJIEKYJIaMH JIOTH CHUJINA IIPUTATAH-
Hs, T1JIa He CYIIJIbHI 1 MI3K YaCTUHKAMH 1CHYIOTh TpoMikku? Yomy TBepIi
TiJIa ¥ PIAUHYU TPYAHO cTucHYTH? Bi3bMITH 0JIiBelb a00 MeTaJIeBUM cTep-
SKEHb 1 TTormpo0ytiTe fforo moMiTHO cTucHyTH. Ile 3poduT Bam He BIACTHCA.
[Ipuumza — MiK YaCTUHKAMY PEYOBUHU, KPIM CHUJI HPUTATAHHS, JI1I0Th Ta-
KO3K CcHJIM BimInToBxyBauHA. L1 cryin B3aeMHO 3piBHOBAMKYIOTHCS, SIKIIO HA
T1JI0 He J1I0Th 30BHIIIHI CHJIM. B3aeMomisa MIs aToMaMM 1 MOJIEKYJIaMu —
CUJIM TPUTATAHHS 1 CUJIU BIIINITOBXYBAHHS — MPOSBJIATHCS TIJIbKH Ha
MAaJIMX BIICTAHAX, IPHUOJNU3HO TAKHX, IK po3Mip aTroma. Tomy He MO:KHA,
3’eTHABIINY yJIaAMKH PO30UTOI YAIITKK, OTPUMATH I[LJIy YAIIKY: BIACTAHI MI%K
yJIaMKaMH BCe OJTHO OyIyTh BEJIUKHUMHU.
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0PN OGN WO S

3anuTaHHA oNAa camMmonepesBipku

#Ki OCHOBHI MONOXEHHSA MOMNEKYNAPHO-KIHETUYHOT TEOPIi?

Yn moxHa nobavmTn OKpemi atoMmu Ta MONEKynn?

Ake aBuLle HasmBaeTbca andysieln? Hasenite npuknaan andysii.

MopiBHANTE WBUAKICTL AMdys3ii B rasax, piguHax i TBepamx Tinax.

Un nop’a3aHa WwBmakKicTb andysii 3 Temnepatypoto? Lo xapaktepusye Temneparypa?
LLlo Take GpoyHiBCbKMIA pyXx?

Mpo wo ceig4aTb Andy3isa i BpoyHIBCbKUA pyx?

Yomy Tina caMoBiNbHO He PO3MafaloTbCA HA OKPEMi aTOMMU YUY MOMNEeKynn?
HaBegiTb npyvknaam Jocnifis, Ha SKMX MOXHa crnocTepiraty NPosiB CUN NPUTAraHHA
i CMN BiALUTOBXYBaHHS, WO Ail0Tb MK YaCTUHKaMN PEYOBUHMW.

10. YoMy HEMOXNMBO BiHOBUTY PO3OUTY YaLLKy, SIKLLO NPOCTO NPUKacTy il ynamku oauH

0o ogHoro? Yomy il MoxHa ckneitn?

3asBpaHHAa 6

YoMy AnTAYI NOBITPSHI KyNbKM 3 YaCOM 3MEHLLYIOTbCS B 00’ eMi?

B dkint BOOi — XONOQHIN YM rapsadii — LYKOP pO34YMHSAETbCA weuawe? Yomy?
[MOACHITb, YHOMY YaCTUHKM Kpenau, SKi 3anvwnnncsa Ha KnacHivi gowui nicrns npose-
[OeHHs 3anucie, He BignagaloThb Bif il NOBEPXHI.

. MpoBeaiTb HacTynHMM gocnig. HanuinTe Bogy y CKISHKY | ONYCTiTb Ha AHO KpUCTanmk

MapraHuiBkn. Cnocrepiravite 3a npouecom gudysii. Bumiptonte WoaHs BMCOTY 3a-
BapBneHoro ctoena Boaun. [laHi cnoctepexeHb 3aHOCLTe y 30WNT. BusHaute, Yyepes
AKMIM Yac 3abapBUTLCSA BEPXHIW LLap BOAMW.

. poBeniTb cnoctepexeHHs Andysil y TBepaux Tinax. Onsa uboro Bi3bMiTb HEBENUKY

CKMsIHY NMACTUHKY, NOKNaAiTe Ha Hel KpUCTanuk MapraHuiBKk/ i NOKpUNTE MOro pos-
nnaeneHMmM napadiHom. MomicTiTe NNacTUHKY B Tenne Micue i WoAaHs cnocTepiranTte
3a Heto. BusHaute, yepes skun iHTepBan vacy Oyae noMiTHMM pesynbraT andyaii.
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. [Pesmfim 00

MEXAHIYHUMU PYX

MUTaHHA NPO Te, AK i YOMY PyXatoTbCA Tisla, XBUIHOBAJIO Nt0AENM 3 AABHIX
yacis. e onMHUTbCA TiNIo Yepe3 NeBHUIM Yac nicna nodaTky pyxy? Lo no-
TPiOHO 3HATK, WO6 BU3HAYUTU MOTO NONOKEHHA? AKi BUMIPIOBAHHSA i AK iX
noTpibHO NpoBecTn 4NA TOro, Wob onmncaTn i NOACHUTY «NOBEAiHKY» Tina?
Lli Ta 6araTo iHWKWX NUTaHb, LLLO CTOCYOTbCA PYXY Tifla, byayTb obroBopeHi
y LLbOMY pO34ini, e BM NO3HANOMUTECS 3 PISHUMMU MEXAHIYHMMMK PyXaMu.

S’ MexaHiYHMM pyX Ta MOro BMam
v/ HaBegitb npuknagn pyxy disnyHnUx Tin.

ITorsiaapTe HaBKROJIO. Bu moMiTHTe, IIT0 IpeIMeTH, K1 OTOYYIOTH Bac,
HOBOOATE cebe mo-pisHomy. Jesakl 3 HuX mepeOyBaTh y CTAHI CIIOKOIO: CTLII,
3a SKUM BH CHIUTE, JOIIKA, IIOPTPETH BUYEHHUX Ha CTiHi Kjacy Toiro. [Hmrl py-
XalThCA: YUYUTEJb, 10 JeMOHCTPYE IOCIiMd, CTPLIKKA FOMUHHUKIB, KHUra, IO
magae 3 maptu. [lorissHy BN y BIKHO, BU moOa4YuTe 1i1e O1/IbIIle PyXOMUX T1JI:
aBTOMOOLIII, BEJIOCHIIEOH, MIIIOXOIM Ta 1H. Y ABITh, III0 BX 3HAXOIUTECH V JIiCl.
TyT, 3maeTnses, pyXaeThes BCe: JIMCTS Ha JepeBax 1 HaBITh IXHI cTOBOYpH, Tpa-
BAa, JKYKH, 0a0Ku, XMapu Ha Hebl. Yl i pyxu gysxe pisai. Ta 06’egHye ix omHa
CITLTBHA BJIACTHUBICTE: YCI MINIQ 3MIHIOIOMb C80E NOJIONHCEHHS Y NPOCIMOPL.
3miHa mosio:keHHs Tijia (a00 Oro OKpeMHuX YaCTHH) y IIPOCTOPI Bi-
HOCHO 1HIIHX TiJI 3 IIJIMHOM YaCy HA3UBAETHCI MEXAHIUHUM PDYXOM.

Posrnsaubre pucynok 26. Kynbka, mpukpimiena 10 HUTKEH y Toutii C,
3miticHIoE pisHi pyxu. BigmiTuMo Ha moBepxHi KyJIbKH Touku A #1 C 1 mpocstij-
KyEMO, SIK OyIyTh 3MIHIOBATHUCS 1XHI ITOJIOKEHHS I Yac pisHUX pyxiB. ¥ BU-
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HagKy a) BCl TOUKH PYyXalThCS OTHAKOBO, Oynb-aka mpama (AC), mposemena
B TLIi, 3MIIyeThbCa HapaJjiejIbHO caMma cobl. Takmii pyx HasUBaiOTH MOCTY-
HajabHUM. ¥ BUIanKy 0) Kyabka (I eHTp) pyXxaeThes II0 KOJIY, a Y BUIAIKy
B) — KoJIMBaeThCA. 1le mpuiIagy 1HIINX BHAIB MeXaHIYHOI0 PyXy — o00ep-
TAJBHOTIO 1 KOJINBAJILHOT'O BiIIIOBIIHO.

D
T
b |
//:*q\'
,//,/’ \\i//’
c 4
A
a) 6) B)

Puc. 26

MosxHa HaBecTH ayske 0araTo IPUKIALIB MEXAHIYHOrO pyXy. ABTOMOOLIE, 110
pyXaeThes TI0 II0ce, CAHYATa, 110 31CKOB3YIOTh 3 JIBOISHOI TIPKH, JITAK I Yac
3JIBOTY a00 TOCAIKH — yce I1e TIPUKJIAIN ITOCTYIIaIbHOro pyxy. ObeprasibHumit
PyX 3MICHIOTh TOMHHA 1 XBUJIMHHA CTPLIKK TOAMHHUKA, JIIOIMHA Ha Kapyce-
a1, Micsie HaBrosio Semul. IlpuknagamMu KoJIMBaJIEHOIO PYXY € PyX MasgTHHKA
HACTIHHOI'O TOIMHHUKA, XJIOIYMKA HA TOMIAJIII, CTPYHH TITAPH, 10 3BYUUTh.

MexaHIuyHUM pyX — HAWIPOCTIIINHA BUA PYXY. 3 1HIIUMH, CKJIQTHITITAMA
BUJIAMU PYXY BU 03HAMOMUTECS HA YPOoKaxX PISUKH ITi3HIIIIe.

3anuTaHHA ANAa camMonepeBipku

—

LLlo Ha3mBaoTb MexaHiYHUM pyxom?

Q. Aki BUON MexaHiyHoro pyxy Bu 3HaeTe?

3. o sikoro BUAy MexaHi4HOro pyxy — noctynasbHOro, 06epTanbHOro Y KonmeasbHoO-
ro — Hamnexarb PyXy HacTymnHWX Tin:

— noi3g y MeTpo;
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— JNINCTOK OCUKM Ha BITpi;
— nonaTi BEHTUNATOPA;
— Kpuna MeTenuka, Lo netuTts?
BignoBigatoum Ha 3anvMTaHHA, HamannTe Tabnumu 3 TPbOX CTOBMYMKIB BifNoOBigHO
00 TPbOX Pi3HNX BUAIB PyXiB i 3aMNOBHITb ii. [JonOBHITE TAabnuML0 CBOIMM NpUKNagamu.
4. FAki npunagn noTpibHi AN BUBYEHHS pyXy?
5% HaBeaiTb npuknagm pyxie, WO BiApi3HAOTLCS Big MEXaHIYHOMO pyXy.

BiAHOCHiCTb MeXaHiYHOro pyxy.
Tino Bipniky

v/ ki BUOn mMexaHiyHoro pyxy sam Bigomi?

lostoBHA 0COOIUBICTE OYIb-IKOTO PYXY — KO0 BITHOCHICT®.

VaBiTE C001, 110 BH CHAUTE Y YOBHI 1 IH-
BUTECH Ha BOAy B piuril (puc. 27). Yu moxxHa
BIIEBHEHO CKA3aTH, III0 YOBEH PYXAEThCA?
IIlo Bu 3pobuTe mJist TOTO, 100 IIEPEKOHA-
THCS B I[bOMY? 3BHYANHO K IIOJHBUTECH
Ha Oeper 1 ToIl CKaskeTe, PyXaeThbCs Y0BEH
UM CTOITH HA MICIIi.

Tammit npukian. Bu sHaxomurecs y Ba-
TOHI moi3za 1 I 4ac 3yIUHKK JUBUTECS

y BIKHO HA 10131, 110 ¢ToITh mopsa. [Torim
BU OaumTe, IO BAI 110137 IIOYHUHAE IIO-
BLIIBHO pyXaTucs, 1 uepes3 JesTKUi yac 13 3qUBYBAHHAM 0aduTe, SK MHUMO Bac
ITPOiXaB «XBICT» 1HIIIOTO IT1013/1a, a BAIIl, BUABJISIETHCS, IIPOIOB/KYBAB YBECH Yac
CTOSATH 01J1s1 Tiel camol IIaTOPMHU.

Ili opurmagu cBigYaTh IIPO Te, IO POOMTH BMCHOBOK IIPO PYyX TLIa
MOSKHA, TLJIbKU CIIBCTABUBIIY MOT0 IOJIOMKEHHS 3 IIOJIOMKEHHSIM AKOrOCH 1H-
IIIOT0 TLIA, AKe IPUMHATO HA3UBATH TiJIOM BiAJIiKYy.

Orxe, TijIO, AK€ YMOBHO BBAKAETHCA HEPYXOMHM 1 BiJHOCHO SIKOro0
BHBYAETHCA PYX JOCIIIMKYBAHOTO TijIa, HA3UBAETLCA MiJIOM 810JIIKY.
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ABTOMOO1TIE pyXaeThess BIMHOCHO Ioce a00 OyIMHKIB Ha y30ludl, IITax —
BITHOCHO JIepeBa, Bi3oK 13 BauTaMkeM (puc. 28) — BIIHOCHO cToJIa. A u; pyxa-
€ThCSI BAHTAMK, 1110 3HAXOAUTHCA HA BI3KY?

[

o i s e T ———-
Puc. 28

Tar, SKIIT0 PO3TJIAOATH HOr0 PyX BIAHOCHO CTOJIA.
Hi, akmmo posrisgaru #ioro pyx BIZHOCHO Bi3KA.

Busapiserscs, onHe 1 Te caMe T1JI0 MOXe BOAHOYAC 1 pyXaTHcs, 1 1repe-
OyBaTu y craHil crokomn. [le 3amexuTh Bl TOro, BIJHOCHO SKOIO TLIA BIIJIIKY
PO3IISAIAETHCS MOTO PYX.

Axio y mepioMmy mpuKiIam 3a TLJIO BIIJIIKY IIPUHAHATH YOBEH, B IKOMY BU
CHUIUTE, TO BITHOCHO HBOI'0 BU MepedyBaeTe y CoKoi. AKImo & 3a Ti/10 BIIIIKY
OPUHAHATH IepeBo Ha 6épeal piuKM, TO BIAHOCHO HBOI'0 BH PYXA€TECh.

3anuTaHHA ANAa caMmonepeBipku

1. HaBegiTe npuknagu, Wo intocTpytoTb BiAHOCHICTb PyXy Tif.
Q. o Ha3uBaeTbCA TiNOM Bigniky?
3. Ak BM po3ymieTe TBepaXKEHHS: «PyXx i CnokKiA BiZHOCHi»?

3aBpaHHAa 7

1. MoTtouuknict pyxaeTbcs no woce. BigHocHo sikoro Tina BiH nepebyBae y Cnokoi:
a) OyouHky 6insa goporu;
6) cobaku, Lo BUCKOYMB i3 Nig'i3gy OyauHky;
B) aBTOMOOINSA, 9KMI ige nopsig 3 TiEl CaMOK LUBMAKICTHO, LLO M MOTOLMKIIICT;
r) nacaxupa y Konscui Mmotouumknia?
BunbGepiTb NpaBunbHi Bignosiai.
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Q. MpuaymainTe cuTyalito, B SKill O4He i Te came Tino 3Haxoausocs 6 BogHovac i B pyci,
i B CNOKOI.

3. Yu 3moke KOCMOHABT AaTu BiAMNOBIAb HA 3aNUTaHHS: PyXaeTbCst KOCMIYHUI Kopabernb
4K Hi? AK BiH Y4MHUTb, PO3B’A3Yy04M Lo Npobnemy?

4 . MNposeaiTb Takmn gocnig. BisbMiTb WMPOKY MiHiMKY, NocTasTe Ti Ha KOTKX (OBa OniB-
ui abo aBi py4km). MNMoOTiM ManeHbKMIA Bi3OK MOCTABTE Ha Lo NiHiKy. Ha cTin, niHinky
i BI3OK yCTaHOBITb Mo npanoputo (puc. 29). NpogeMoHCTpyTe pyX i CMOKin Bi3ka Big-
HOCHO cTOMa i NiHiMKK, NiHiNKM BiGQHOCHO cTona i Bi3ka. Ha3giTb B yCiX BUNagkax Tino
BiAniKy.

Puc. 29

S MatepianbHa Touka. Cucrema Bigniky

v/ Yn 3aBXam Npu BM3HAYEHHI NOMOXEHHS Tina y NpocTopi HeobxigHO BKasy-
BaTM MOSNOXEHHS YCiX NOro TO4YOK?

Ilixg vac MexaHiuyHOrO PyxXy TijIa HOTO ITOJIOMKEHHS BITHOCHO T1JIa Bij-
JIKy 3MiHeThCA. [Iprmyomy, pisHI TOUKH TijIa MAOThH Pi3HI HOJIOMKEeHH. AJe
y 6araThbox BHIIAJIKaX HeMae MoTpeOr BKa3yBaTH IOJIOMKEHHS YCIX TOYOK TijTa
Ta OIMUCYBaTH IXHI PyXu. 30KpeMa, 3a IIOCTYIAJIBHOT0 PyXy JIITaKa, aBTOMOO1-
JIs1, KOpalbJIs Ta 1H. yCi TOUKH KOKHOTO 3 ITUX T PyXaloThCA OJHAKOBO, & TOMY
JIOCTATHBO OIMUCATH PYX AKOICH OJTHIET TOUKH.

OkpiMm 116010, ¥ 0araThoX BUMAJKAX MOKHA 3HEXTYBATU I'€OMETPHUIYHUMH
pO3MipaMu TLJIA IIOPIBHSHO 3 BiACTAHHIO, AKY BOHO IIPOXOAUTE. ¥ 3B’SI3KY 3 IIM
YBOJATDH MOHATTS MATEePiaJIbHOI TOYKH 1 PO3TJIAIAIOTH 11 PyX.

Mamepia/ibror0 MouK00 Ha3UBAIOTE (pi3UIHE Ti/I0, pO3MipaMu AKO-
ro i (popmoI0 3a yMOB 3aJa4i MOKHA 3HEXTYBATH.
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Hanpuriaanm, posrisgmaoyn pyx CIIOPTCMeHA, AKUH Ipodirae MapadoHChLKY
JHMCTAHINI0, CIIOPTCMEHA MOKHA BBAKATH MATEPIaJbHOK TOYKOM. AKIIMO &
el CIOpTCMEeH BUKOHYE BIIPABU BPAHINIHBOL (p133apAaKu, TO BBAKATH HOTO
MaTepiaJIbHOI0 TOYKOIO He MOKHA. ¥ pasl mOCTYIAJBHOrO PyXy OyOb-sIKe TLI0
MOKHA BBAMKATH MATEP1AJIbHOI TOYKOIO.

Jl1a BU3HAYEHHS IIOJIOMKEHHS MATePIiaJbHOI TOUKK y IIPOCTOPl IOTPIOHO
3 TLJIOM BIJJIIKY TOB’SI3aTH cucmemy koopournam. {Kimo marepiajibHa TOY-
Ka PyXaeThCs B3IOBIK JIESTKOI IIPAMOI, TO Ii MOJIOMKEeHHA BU3HAYAETHCS OJTHIEH0
koopauHaTom x (puc. 30, a). AKIIo MaTepiaibHA TOUYKA PYXAETHCI y MexKaX
JIeAKOl ILJIOIIMHY, HAaIIPUKJIAI, IIIMATOK KPEeM /I i Yac IPOoBeIeHHs 3aII1CiB
Ha JIOIII[l, TO CHCTEMA KOOPIHHAT CKJIAOAETHCS 3 JBOX B3a€MHO IIE€PIEHIH-
KYJISIPHHUX OCeH 1 IOJIOKEHHS MAaTeplaIbHOl TOUKH XapaKTepU3yeThes TBOMA
koopaumHaTtamu x Ta y (puc. 30, 0). AKIIo &, HAIPpHUKIAI, I Yac IOJBOTY JIi-
Taka 3MIHIOETHCA 0T0 BUCOTA BIIHOCHO 3eMJIl 1 HAIPSM PYyXY, TO JOBOSUTHCS
3 TLJIOM BIIJIIKY IIOB SI3yBATH TPU B3A€MHO IIEPIIEHIUKYJISIPHIL 0Cl KOOPIHUHAT
1 BBOOUTHU TPU KOOPAUHATH X, Y, 2 (puc. 30, B).

Y

0)

Puc. 30

ITig vac pyxy Tija #oro KoopaumHaTH 3 YacoMm 3miHoThHeA. 1106 ommcatu
ITI0 3MIHY, IOTPIOHO 3 TLJIOM BIIJIIKY, KPIM CHCTEMHU KOOPIUHAT, II0B I3aTH Il
¥ IpuJIa JJIS BUMIPIOBAHHSA Yacy — 200uHHUK. [HIIMMY cJioBamMu, HeoOXi/I-
HO BBECTH cucmemy 8l0NiKy.
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Z TpaexTopia Ilig cucmemoro 8idniky po3ymioTh

’ . . ..
1 (IJ_UIHX) IIOB A3AaH1 3 TIVIOM B1JJIIKY CHCTEMY KO

OpaHHAT, IO CJAYMKHUTDb OJId BUSHAYEHHA

3 (HepeMiHJ;eHHH) IIOJIOKEHH:A TuIa y IPpOoCTOpP1, TA roqnuH-

0 HUK, AKUH CJIYTye€e OJisi BUMipIOBaHHSA

<Y

qacy (puc. 31).

Omnmcatu pyx Tijia — o3Havae 3’ICyBaTH,
SIK 3MIHIOIOTBCS 3 YaCOM HMOr0 KOOPIMHATH
Puc. 31 BIJJHOCHO 00paHOI CHCTEMH BLIJIIKY.

3anuTaHHA oNA caMmonepeBipKku

—

LLlo HasMBaeTbCcA MaTepianbHOK TOUKOK?

Aki 3 Tin MOXHa BBaxaTu MaTepianbHUMM TOMKaMN Y HAaCTYNHUX BUNaZKax pyxis:
— HOnitep pyxaetbcsa HaBkono CoHud no opbiTi;

— noi3a ige 3i llbBoBa go Knesa;

— CMOPTCMEH BUKOHYE Pi3Hi BNpaBu Ha TYPHIKY;

— 3emns 0bepTaeTbCa HABKONO BNACHOI OCi?

3. HaeegaiTb npuknagm pisHUX rogMHHUKIB.

4. [NanTe BU3HAYEHHsI CUCTEMMN BiASIKY.

o

AEM TpaekTopina. Wnax. NepemiweHHA
v/ Yu BCi disnyHi Tina npw pyci 3anuwatotb 3a coboto BuaMMI cnign?

Ax yxe 3a3Havaocsd, IpU BUBYEHHI PYXY T4 BAMKJIMBO 3HATH, SK
3MIHIOETHCS MOT0 II0JI0KEeHHS (KOOPIIMHATH) 3 YACOM.

Jlesaxi Tia mifg gac pyxy saJIMIIamoThb 3a coboro BumumMuii ciif. Ile, mampu-
KJIa, CJII JIMsKHUKA, 110 O1KUTH 10 CBisKOMYy cHIry (pumc. 32), ciaig MeTeopa,
10 IIpoJieTiB mo Hebl (pmce. 33), ciia KIHYMKA OJIIBIL, IO PYyXaeThCs II0 UM-
cromy apkyir mamnepy (puc. 34). Taxuit coig, TodHlIne, TiHiI0, B3IOBK IKO1
PYXa€ThCA TijIO, HA3UBAIOTH MPAECKMOPIEI0 pyxy. 3ale:RHO BiI hopMu
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Puc. 32 Puc. 33

TPAEKTOPIl, PyXH IIOALISIOTE HA HMPSAMOJIIHIAHI Ta KpuBOIiHINHI. OueBuIHO,
1110 ¥ OLJTBIITOCT] BUITAIKIB TPAEKTOPI0 MTO0AYNTHA HEMOKIUBO.

TpaekTopist BiTHOCHA, i popMa 3aJIeKUTH Bl BUOOPY CUCTEMH BIJIJIIKY, Bij-
HOCHO STKO1 PO3TJISAIaeThes pyX. Tak, BITHOCHO CHCTEMH BIIJIIKY, ITOB I3aHOI 3
Biccio koJsteca Bestocurena (K'), 1o pyxaeTbest B3I0BK IPAMOJIIHIAHOI MIISHKA
JIOpOTH, OyIb-IKA TOUKA 0001y 00 KoJIeca OIIHCY€E KOJIO, 4 BITHOCHO CHCTEMI
BLIJIIKY, OB s13aHo0i 13 3emutero (K) — crnagminny gl (ukaoigy) (puc. 35).

Puc. 34 Puc. 35

3HanuM TPAEeKTOPin PyXy MaTepiasbHOI TOUKH, MOMKHA BH3HAYMU-
TH IPOMAEHUN Helo MIgX. JIJIg [Iboro moTpioHO BUMIPATH JOBMKUHY J1JISHKN
TPAEKTOP1l MK II0YATKOBHM Ta KIHIIeBUM i m1ostoskeHHAaMu. Takl BUMIpIOBaHHSI
MOKHA 3MIMCHUTH 34 JOIOMOIOI0 JIHIAKHK, MipHOI cTpliuky ToIo. Ilnax, mpo-
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MOeHN aBTOMOOLIEM YIIPOIOB:K JeAKOr0 IHTepBAaJLy Yacy, 3a3BMYAil BU3HAYA-
0TH SK PI3HUIO KIHIIEBOTO 1 IOYATKOBOIO II0OKA31B CIEIlaJILHOI0 JIUYNILHH-
Ka, BCTAHOBJICHOT0 Ha cnidomempi (puc. 39). OT:re, MPOUIZEeHUH WJIAX — L€
JOBKHUHA TIJISHKHN TPAEKTOPil, onucaHoi MmaTepiajJbHOIO TOYKOI0 abo
TiJIOM yIPOJOB:K I€BHOIO iHTEpBaJy 4yacy (qus. puc. 31).

[Tpoiimenuit muIsix, ab0 MIPOCTO MLIAX, — Ie QPI3UYHA BEJIUIUHA, il TIpH-
WHATO TT03HAYATH JIATUHCHKOIO JIiTepoio [. [Iaax 3 manHoM yacy Moske TUTBKHT
301/IBIIIYBATHCA 200 3AJIHIIATHCS BeJINYNHOI CTAJION, AKIIIO0 T1JI0 HepedyBae y
criokoi. ITeBHOrO Hampsamy y mpocropi muiax He mae. Taxl pisryuHl BeJITUYNHH,
SK1 XapaKTePU3YIOThCS JIUIIIE YUCJIOBUM SHAYECHHIM 200 BeJIMIHMHOIO 1 IIEBHO-
ro HAIIPSAMY y IIPOCTOPl He MAlOTh, HA3UBAKTHCA CKAIIPHUMHI BeJIMUNHAMUA
260 mmpocTto ckamapamu. OTixe, IIIIX — CKAJAP.

J1JI1 BUMIpIOBAHHSA IIPOMIEHOTO ILISXY CIYKUTL OCHOBHA ONUHMUIIA IOB-
sgau — Mmemp (1 m). Ha mpaxkTuIil BUKOPHUCTOBYIOTH ¥ 1HIIT OMUHUII IIIJIAXY:
rkiztomemp (1 kv = 1000 m = 103 m), canmumemp (1 em = 0,01 m = 1072 m), Mmi-
qimemp (1 mm = 0,1 em = 1073 m).

K110 BiTOMO IIOYATKOBE IIOJIOMKEHHA T1JIa, TO I BUSHAYCHHS MOoro Ha-
CTYIIHOTO IIOJIOMKECHHS 3HATH TUILKH IIPOMIEHUNA HUM IILJISX HeI0CTaTHRO. Ko,
HAIPHUKJIAI, ABTOMOOLIIE 38 TOAUHY IIPoiXas

Y} [ =100 M, TO BCTAHOBUTH, ¢ BiH Oy1e Je-
pe3 roOUHY JIMIIIE 32 UMY JAHUMI HEMOK-
JINBO, aiyke aBTOMOOLIbL MII' PyXaTHCS Ha
MIBHIY, IIIBJIEeHb, CX1JI, 3axiJ oo (puc. 36).
o JIJ1s1 11hOT0 IIOTPIOHO 3HATH IIIe M HAIPIM

PyXy: 3€IHATH MOYATKOBE 1 KIHIIEBE II0JIO-

Puc. 36 SKEHHS T1JIa IIPSAMOIO JIIHI€I0 1 CTPLIIKOIO BKA-
3aTH HAIPSAM Horo pyxy (muB. puc. 31).

VY 3B’43Ky 3 IIUM YBOOATHL HOBY (PIZUUYHY BEJIUUUHY — NepemilleHHs Tiaa.
IlepeminienHsa — BeJudYnHA BEeKTOPHA. BeKTOpHI BeTMYHHT, KPIM YHUCJIO-
BOTO 3HAYEHHS, MAOTh IIIe ¥ IeBHUI HAIPSIM y IPOCTOPi. 1X 03HAYAIOTH Biji-
MIOBIIHUME OYKBaMU 31 CTPIJIKOIO 3BepXy. BeKkTop mepeMilieHHs II03HAYAETh-

ca §. 3ammc |§| a00 TIPOCTO S 03HAYAE MOJIYJIb BEKTOpA IepeMileHHs, TOOTO
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#oro YmcioBe 3HaveHHS a00 moBkuHy. [lepemiieHHa BUMIPIOIOTL y THX ca-
MHX OOUHHUIIAX, 10 ¥ muisax. IlepeMilenHs He equHa BeKTOpHA (pl3UIHA Be-
JUYrHA. 3 IHITAMA BEKTOPHUMHU BeJIMYNHAMY BH 03HATOMUTECS IIPH I01a/Ib-
IIIOMY BUBYEHHI (PI3UKH.

Orxe, IIepeMIIIeHH MaTeplaJabHol TOUKH (200 T1jIa) — Iie BEKTOP, IO CIIO-
Jaydae ii (oro) movyaTKoBe HOJIOMKEHHS 3 HACTYIIHUM (IuB. pumc. 31).

3anuTaHHA ANAa caMmonepeBipku

LLlo Ha3nBaloTb TpaekTopieo pyxy?

Yun moxxHa nobaunTn TpaekTopito pyxy TpamBas, Tponenbyca, kopabns, nitaka?
Ay Gi3MyHY BENUYMHY Ha3MBatOTb LLMSIXOM?

Ay isnyHy BENUYMHY Ha3MBaOTb NEPEMILLEHHAM?

Aki oguHULI WNAXY Ta NEPEMILLEHHS?

YuMm BiOpisHAOTLCA BEKTOPHI (hi3nYHi BENNYMHU Bif, CKansipHUX?

CNS I NS RES

3aBpaHHAa 8

1. Yn 3anexuTb popma TpaeKkTopii pyxy Tina Big BMGOpy cuctemm Bigniky?

Q. Yum Moxe Lnax, NPOMAEHNIA TiNoMm, 3 NIIMHOM Yacy 3MeHLUyBaTucs, 36inbLiyBaTncs,
He 3miHloBaTMCA? HaseaiTb Nnpuknaaun.

3. M’s4 KMHYNK Nig KyTOM [0 ropU30HTY, NICNs YOro BiH ynae Ha 3emnio. AK NpakTU4HO
BUMIpATU NOFO NEpeEMILLEHHS?

4. ABTOMODInb BWiXaB 3 rapaxa i nicnsa po3Be3eHHs MOLTU NOBEPHYBCSA Ha3ag. Yomy
[OPIBHIOE NepeMileHHs aBToMobina? Ak npakTMYHoO wodep MoXe BU3HAYUTK Mpo-
naeHun aBToMmobinem wnax?

5%, Yn cnpaBaXyeTbCs PIiBHICTb s = [, Ae s — nepeMillleHHs Tina, [ — wnax? Bignosiab
o6r'pyHTyBaTV!, HABECTU NpUKNaaun.
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PiBHOMipl-mv'l NPAMONIHIMHMMA pPyX
Ta MOro WBMAKICTDb

v/ Ha3sBiTb MOXNMBI 0gUHWLI LUBUAKOCTI pyXy Tina.
v/ HaBegitb npuknagm gisndHUX BENUYMH, MOB’A3aHUX MiX CODOIO MPSMOI0
NPOMOPLINHOIO 3aNEXHICTIO.

Cepen pi3HOMAHITHHX MEXaHIYHUX PYXIB HAWUMIPOCTIIIAM € PIBHO-
MipHU# pyx Tina. PieHomipHum Ha3UBAIOTHh TAKUHN PYX, 3a IKOTO TijIO
BIIPOJOB:K OyIb-IKHMX OJHAKOBUX IHTEPBAJIIB YaCy IIPOXOOUTH OTHA-
KOBi IIISIXU.

Hampuriam, aximo moism Ha TOCUTH IOBIOMY HE€PEroHi IPOXOIUThH 3a KOK-
Hy roquay 60 kM, 3a KOKHI mBroguau 30 KM, 34 KOMKHY XBUJIMHY 1 KM 1 T.]1.,
TO #0T0 pyX piBHOMIpHMI. PIBHOMIpHUI pyX MOKHA CIIOCTEPIraTH Ha JOCJI-
JIi 3 pyXOMHUM B13KOM, Ha SKOMY BCTAHOBJI€HA KpameabHuils (puc. 37). Yepes
PiBHI iHTepBaIX Yacy 3 KpaleJbHUIl [1aaaloTh Kparil. Bumipasimu Bijgcra-
HI ML CJIIIaMM JBOX CYCIIHIX KpalleJIb, MOMKHA IIOMITUTH, 1[0 BOHI OJHAKO-
Bl. e osHauae, 1110 Bi30K PyXa€eThCSI PIBHOMIPHO B300B:x IIpsamoil iHil. Taxmit
PYX Ha3UBAOTD PIBHOMIPHUM NPAMOSIHILHUM pYyxom. PIBHOMIpHHIH pyX MOsKe
BiOyBaTHCA He TLIBKU B3I0BK HpsamMol. Tak, HapuKIa:, CTPLIKK TOSUHHN-
Ka TAKOYK PyXaThCS PIBHOMIPHO, aJie KOKHA IXHS TOYKA OITHCYye KoJia 3 pi3-
HUMU paJlyCcamMu.

ed

o o o o o

Puc. 37

Jlaui, Mz OymeMo BUBUATH ¥ IIEOMY IIaparpadl TIIbKH PIBHOMIPHUHI IIPs-
MOJIIHIAHUHT PyX.
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Pisnomiprum npamosinitinum pyxXom HA3UBAIOTh TAKUH PYX, i
Yac SKOro TijIo 3a Oyab-aAKi piBHI iHTepBaJIu Yacy 3ailiCHIOE OJHAKO-
Bi mepemimeHHs.

VaBimo co01, 110 3 IyHKTY A 110 IyHKTY B pIBHOMIPHO PyXalOThCA aB-
TOMOOLJIB, BEJIOCHUIIEQUCT 1 Imimroxig (puc. 38).

Puc. 38

Xoua ycl Tpu PyXHU € PIBHOMIPHUMHY, BOHU 3a3BUYAN BIAPI3HIIOTHCS OOUH
BIJI OJHOI'0: aBTOMOOLIb PYyXa€eThCAd HANIIBHIIIE 1 IIEPIIUM IPHige [0 IyHK-
Ty B; moriM Tyau Ipuife BeJIOCHIENHUCT 1, Hapelri, mifime mimoxin. Orsxe,
PYXH IIMX T1JI BIAPI3HAIOTHCSA TEMIIOM PYXY, IHAKIIIE KAMKyJN, IIBUIKOCTIMII.

Jl1a BU3HAYeHHA IIBUIKOCT] PIBHOMIPHOI0 PyXYy T1JIa IIOTPiOHO II0I1-
JINTHU ILIAX, IIPOMAeHNN TLJIOM, HA Yac, YIIPOAOB:K KO0 IeH IIIaX OyB IIpo-
UIeHUH:

MIJISIX

MIBUOKICTD = ——.
qac

Aximo TI0 pyxaeThess MPSMOJIIHIWHO 1 IIPU IIbOMY HEe 3MiHIOE€ HaIIPAM
PyXy, TO, OYEBUIHO, MOIYJIb HOTO MepeMilieHHs (S) JOPIBHIOE TPOMIeHOMY
nuraxy (/).

IMIBuaxicTs — Ie BeKTOpHA (PI3MUHA BEJIMUMHA, OCKLIBKY BOHA, KPIM YIC-
JIOBOTO 3HAYEHHs, Mae Iie i HanpsM. Ha prucyHKax HampsaM NIBUIKOCTL PyXy

TLIa BKa3yTh CTPLIKow. IIIBUAKICTE II03HAYAIOTEL U, HIEePEeMIIleHHS — S

14ac — t. Tomy moskHa 3amucat QPOPMYJLY JJIS 3HAXOIIKEHHS IIIBUIKOCTI

U=

~ | »y
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Y BKaszaHOMYy BUINE BUOAIKY PIBHOMIPHOTO MPAMOJIIHIHHOTO PyXy S = [,
1 171 BeTmuuHY (MOYJIS) IIIBUIKOCTI MOYKHA 3aTTHCATH:

t t
TOOTO IMBUIKICTE TLJIA IIOKA3Y€, KU IIIJISX BOHO IIPOXOAUTD 38 OIUHUIIO Yacy

a00 sIKe IIepeMillleHHS BOHO 3I1MCHIOE 34 OQUHUIII0 Yacy.

3a 00uruUYI0 WBUOKOCTL NPUILMAIOMb ULBUOKICID MAK020 PLBHOMID-
H020 NPAMOJIIHIIH020 PYXY, 30 AK020 MIJ0 8npo00sc 1 ¢ 30ilicHioe nepemi-
wernHa 1 m.

OCHOBHOI OJUHHIICIO IIIBUAKOCTL € Memp 3a cekyHoy (1 m/c). Oxpim Hei
MOSKJIMBI ¥ 1HII: Mmisimemp 3a cexkyHody (1 mm/e), canmumemp 3a ceKyHOy
(1 em/c), Kinomemp 3a eodurny (1 xkm/rom).

[MIBuaKiCTD PyXy TPAHCIIOPTHUX 3aCO01B IIPUHAHS-
TO BuUpakaTu B kM/ron. Hanpurianm, meugkicTs aB-
TOMOO1JIsT — 60 KM/To, IIBUIKICTE BEJIOCUIIEIUCTA —
20 km/rod. A och MIBUIKICTh paBJIMKa 3PyYHIIIE

BUMIPIOBATH Y MEHIINX OJUHUIAX; TAK, IIBHUIKICTD
BHHOI'PAJHOr0 PABJIMKA CTAHOBUTEL Ol 1,5 Mmm/c.

Puc. 39

[IBuaKicTL aBTOMOOLIIS BUMIPIOIOTE CIIEINAIEHIM
mpuiaagoM — cnidomempom (puc. 39).

Ilpuxknaod po3e’azyeannsa 3adaui.

+ Uu aMoske TI0INHA IIeperHaTh BiTep, AKIIO BIIOMO, 10 CIIOPTUBHY JUCTAH-
mifo 1500 m Bora mpobirae 3a 4 x8 10 ¢? llIBuakicTh TOMIPHOTO BITPY TOPIB-
HIOe IpuOJIN3HO 6 M/C, a IMIBUAKICTL IITOPMOBOIO BITPY ckJIagae oiys 21 m/c.
Ilepmn Hix po3B’A3yBaTH 3aa4y, 3BEPHITL yBAry Ha OJUHMIN yacy. ¥ Ta-

KHMX BUIIAIKAX IIOTPIOHO BUPASUTH YAC B OSHAKOBHUX ONUHMUIIAX, Kpallle B ce-

KYH/IaX, OCKLJIBKY CeKYH/Ia — OCHOBHA OJUHHUIII Yacy.

4x810c=4-60c+10c=250c.

VBeneMmo mosHayeHHI:
U — IIBUAKICTD JIOAWHH, IO OLKUTE;
U, — IIBHIKICTH IOMipPHOTO BIiTPY;
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U, — HIBUAKICTD IITOPMOBOTO BITPY.
IIpuragaemo, 1o IMIIAX IO3HAYAETHCI OYKBOIO [, a yac — OyKBOIO I.
CropoueHnii 3aryc yMoBH 3a7a4l 1 11 po3B’A3yBaHHS 3I1MCHIOETHCI TAK.

Jlano: CI Poszs’azysanna.
[=1500 m 3rifgHo 3 BUSHAYEHHIM IIBUIKICTD JIIOAUHI JOPI1B-
t=4xB10c| 250¢c
v, =6 Mmlc HIOE V=25
=21 M/
&‘ U= 1500 m =6 m/c.
v — 9 250 ¢

Bionosiovs. v = 6 m/c. Otixe:
1) moguHA He 3MOsKe IeperHaTH ITOPMOBHIA BiTep: U < U,;
2) JroauHA He 3MOsKe TIeperHaTH ITOMIPHHUH BiTep, ajie 11 MBUAKICTh MOKe

IpUOIM3HO JOPIBHIOBATH IIBUIKOCTI TAKOTO BITPY: U = U,.

o =

o UA W

3anuTaHHA ANA camMmonepeBipku

Aknin pyx HAa3NBAETLCA PiIBHOMIPHUM NPSAMONIHIAHMM PyXom?

LLlo nokasye WBUAKICTb 3@ PiBHOMIPHOIO NPSAMORIHIMHOIO pyxy? 3a sikolo hopMyrnoto
MOXHa Ti po3paxyBaTn?

Aki i3nyHi BENWMYNHM Ha3NBaKOTb BEKTOPHUMU?

YoMy WBUAKICTb PYXY € BEKTOPHO (Pi3UYHOI BEMUYNHOKO?

Aki ogMHWUL LUBWOKOCTI BN 3HaeTe?

Axum npunagomM MOXHa BUMIPATU LWBUAKICTb aBTOMOGInA?

3aBpaHHAa 9

XTO pyxaeTbCs WBMALLE: BENOCUNEAMUCT, LWBUAOKICTb SKOro ctaHoBuUTh 18 km/rog, um
KOB3aHsIp, WBMAKICTb sikoro 10 m/c?

3a Tevieto pikM piBHOMIPHO nnvBe NAIT 3i WwBKnakicTio 1,2 M/c. Akni Wnax BiAHOCHO
Oepera BiH nponnuee 3a 20 xB?

AK BM BBaXkaeTe, WBMAKICTb 1 M/C — Lie Benuka Y1 mana LBUAKICTb?
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S . . .
4* Po3msHeTe opMyny v = o Un MoXHa BBaXaTW, LLO LUBUAKICTb PIBHOMIPHOMO NpsiMo-

NiHINHOrO pyXy 3anexuTb Bif NepeMilleHHs Tina i Yyacy pyxy? Binnosigb o6rpyHTymre.

PiBHaHHﬂ pyxy. Fpadikm piBHOMipHOro
NPpAMONiHIMHOro pyxy

Ax 6aunmo 3 popMyJI 4JI9 BUSHAYCHHS IIIBUIKOCTL, HABEJEHUX Y II0-
nepegHboMY maparpadi, SKIIo BioMa IMBUAKICTH PIBHOMIPHOTO IIPSAMOJIIHIH-
HOT'0 PyXy TLJIa, TO IMPONAEHUM HUM IILJIAX MOKHA BH3HAYUTH 34 POPMYJIOI0:
[ =uvt.
J1J1s1 TIepeMiIeHHa MaeMO aHaJIOTIYHY POPMYJIY:
s =Ut.
JIerko Takok 3ammmcaTH 1 3aJIeMKHICTL KOOPAUHATH Bl yacy, 0OpaBIIIH KO-
OPAMHATHY BICh y3IOBX HAIpsaMy pyxy Tuia (puc. 40):
xX=x,+s,

abo

x=x, tut,

1e x, — II0YaTKOBA KOOpAMHATA TLiIa.

Y

Puc. 40

Ax110 Ti7T0 pyxaeThes TPOTUIIEKHO M0 HAmpsaMy obpawoi oci OX, To ocTaH-
H 3aJIeKHICTDL HabyBae BUTJIAAY:

xzxo—vt.

Hageneni Buitie Tpu OCTaHHI PIBHSHHS HASUBAIOTD PIBHAHHAMU PLBHOMID-
H020 NPAMOJILHIIHO020 PYXY MIAA.
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3 MeTo0 YHAOUHEHHS 1 KpaIIoro po3yMiHHS 3aKOHOMIPHOCTEH piB-

HOMIPHOTO IPSAMOJIIHIAHOTO PyXy II00yayeMo rpadik 3aJIeKHOCT1 KOOPIHHATH

TiJIA B1J 4Yacy, SKHUi Ha3uBalOTL rpadikom pyxy Tiiaa. Posrissmemo Hacry-

Hul mpukian. Hexail y mouaTkOBHI MOMEHT KOOPAMHATA ABTOMOOLIISA CTAHO-

Buia 4 M (x, = 4 M), a IBUAKICTL PyXy JOPiBHIOBAIA
0,5 m/c 1 3 yacom He 3miHoOBagacA. Tomal PIBHAHHS
MOro pyxXy MaTHMe BUTJISI:

x=4+0,5¢.

YV maTemMaTuiil, Ik BIIIOMO, TAKY 3aJI€KHICTh HA3M-
BaOTh JIHINHOW yHKINEo 1 i1 rpadixom Oyme mps-
ma JiHig. Ji1s mo0ymoBu ocTaHHBOL JOCUTE CIIOUATKY
Ha rpadlk HAHECTH MOJIOKEeHHS JBOX Oy Ib-IKUX TO-
YOK, 4 IIOTIM Yepes HuX mpoBectu mmpamy. [lpu ¢ =0,
x=4wm, aput=2c,x=5m Ha puc. 41 300paskeHo
rpadik pyxy aBTOMOO1JIA.

JJ1s1 po3ryIssayBaHOrO0 BUIIAOKY MOYKHA Ta-
KOK moOyayBaTu rpadik 3aJIesKHOCT1 IIAXY BiJ
Jacy, KU BUPaKaeThesa (popMyJIoIo:
[=0,5t,

1110 € IIPSIMOIO IIPOLIOPIIIHOK 3aIeRHICTIO. 11 rpadi-
KOM, AK B1IoMo, € mpsama JriHid. [Ipu ¢ =0, [ = 0; mpu
t=4c, =2 M. Bignosimuwuii epagix w.iaxy sodpa-
skeHo Ha puc. 42, a). Jug Tina, mBUAKICTE SKOIO
ourpmra Hixk 0,5 m/c, rpadik nIgXy HTHMeE CTPIM-
kirmre (puc. 42, 6), Tak camo e rpadik 3aIesKHOCT1
MOy JI TIEPEMIIeHHS § BiT Yacy t.

I'pagpix weuorxocmi. Ina Oynb-sroro mo-
MeHTy uacy mBuakictse v = 0,5 m/c. Bimmosigmmin
rpadik 300paskeHo Ha puc. 43.
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3anuTaHHA ANA caMmonepeBipku

1. Wo Take piBHAHHSA pyxy? SAK NOro MOXHa 3anvcaTv 45is PiBHOMIPHOIO NPSIMONIHINHO-
ro pyxy?

Q. UWo Take rpadik pyxy Tina?

3. Ak MmoxHa rpadiyHo 306pa3nTun 3anexHiCTb koopauHaTKh Big Yacy ans Tina, sike py-
Xa€eTbCHA PIBHOMIPHO NPSAMONiHINHO?

4. Axkmn Bumsag mae rpadik WwWnaxy 4ns piBHOMipHOro NPSMORIHINHOIO pyxy?

3asepaHHa 10

1. BusHauTe WBMAKICTb Tina, rpadik Wnsaxy skoro 306pakeHo Ha puc. 42 niHieto 6.
Q. Bu3HauTe WWNsX, NPONOeHUI Tinom 3a 4 ¢, cKopUcTaBLIMCh rpadikoM LIBUAOKOCTI
(puc. 43).

HepiBHOMipHmFl NPAMONIiHIMHMNM pYX.
CepepHs wBMAaKIiCTb

v/ AKuin MexaHiYHMIN pyx Ha3nBaKTb PIBHOMIPHUM?
v/ Sk BU3HAUUTUM LWBKUAKICTb Tina nig vyac piBHOMIPHOro pyxy?

PisHOMIpHMIL pyX 3ycTpiuaeThbea B Ipupodl HedacTto. CTporo Kaskydm,
1/leaJIbHO PIBHOMIPHO HE MOKE PYXATHUCS JKOJIHE TLJIO, ajie MOYKHA CTBOPUTH
TaKl YMOBH, 32 IKUX PYX B1I0yBATUMETHCS IIPAKTUIHO piBHOMIPHO. CripobyiiTe
VSIBUTH €001, 3a AKHX YMOB aBTOMOOLIIb MIT' OM PyXaTHCS PIBHOMIPHO 13 IIYHK-
Ty A 10 myukTy B (nuB. puc. 38). Ile morsio 6 OyTu Jsiuiiie y Tomy pasi, AK0u
BIH HiJe He raJIbMyBaB, Hijle He 3YIIUHIBCSH, YiKe B IIOYaTKOBOMY IIYHKTI1, TOO-
TO HA CTApPTI, iXaB 31 IMIBUIKICTIO U 1 IPOiXaB IIyHKT B 3 Tieo caMor0 IIBUIKI-
cro. Takuit pyx 1 cripaBl MOMKJIMBHUM, ajIe TUIbKK Ha JeAKIN TIJISHIT IIJIAXY
aBTOMOOLJIS.

Bynp-ake Tij0, pynianym 3 MICIH, PO3TAHSIETHCA; MUTTEBO 3YIHMHUTUCS
BOHO TaKOK He Moske. Y ABITb co0l pyX II0i3ga uu aBTOMOOLISA, pyx nraxa adbo
CBi¥ BJIACHHH PyX 31 IIKOJIH momomy. Ha meaxiit MIAHIN MIJIAXY MOKHA PY-

62 Pozgin Il . MexaHiyHui1 pyx
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