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3anpowyemo Tebe y 3axonamBuii cBIiT isuKM Ta ximii! 3i CTOPIHOK LbOro
nigpyYyHuKa TM ro4YyeprHew 6arato KOPUCHOrO NMpo HaBKOJIMLUHIN CBIT. T He
MPOCTO 3acBOiL HOBI 3HaHHSA 3 (PI3NKKM Ta XiMil, a i HaBUULLCSH BUKOPUCTOBYBa-
™ TX Yy NMobyTi.

Y nigpy4yHWKY T MPOYMTaELl MPO MNeBHi MexaHismu. Came BOHW norner-
WYIOTb Halle NOBCAKAEHHe XXUTTA. Cepef HaMMpPOCTILWINX — BaXi/lb, KOMeco
i BiCb, FBUHT, K/IMH | WKIiB. IHOopMaLisa nNpo Te, 3a AKMMWN 3aKOHaMW BOHU Mpa-
LIIOKOTh, 4OMOMOXKe TO6I 3pO3yMiTK, HOMY fesiki O6'EKTN pyxaTu Nerko, a Ao iH-
wux Tpeba goknactu Oinblie 3ycunb. T 3Hakgew BignoBigb Ha 3ammUTaHHS,
HUOMY BaXKKi nMpefMeTn KOTUTU MPOCTiWe, HXK fierki. A TakoX Ai3HaeLlcsd, uu
Ma€e 3Ha4YeHHS MOBEpPXHS, NO AKi NpegMeTy KOTATbCS.

Ha ypokax T goBigaelicsa npo Te, 3 YOro ckafaeTbcs NOBITPSA, O3HaNO-
MULLCS 3 BNAaCTUBOCTAMMU Pi3HUX rasis,iX BUKOPUCTaHHAM. Pa3om My nposepje-
MO LjiKaBi gocnign. BoHn gONoOMOXKyTb 3pO3yMIiTU HayKOBI (hakTn. T nobaumi,
WO hisuka Ta XiMiss — 3axonnmBi i Ni3HaBa/IbHI HayKW.

MpuknagHi STEM-3aBgaHHs (CTEM-3aBgaHHS) BigKpuOTb AN Tebe Hayky
NO-HOBOMY. BMKOHY X pa3om i3 4OPOCNUMN Y MO3aypPoOYHUI Yac.

CnogiBaemocs, HaB4YaHHSA g5 Tebe byae nerkum i npmeMHum! 3006yTi

3HaHHA T 3MOXKell 3acTocyBaTn y NOBCAKAEHHOMY XKUTTI.

Baykaemo ycnixis!

3opieHTyBaTUCA Y NiAPYYHUKY TOOI LONOMOXKYTb YMOBHI MO3HAYKU:

KOHCMeKT BUKOHa noaymai LiKaBi BUCHOBKW  MOMPaKTUKYW

YUHS pocnig Ta paii dhakTn HayKy pa3om
(Hanuwwu BignoBigb i3 gopocsimmm
B 30LLNTI)



BcTyn
di3MKa Ta XIMIA Y XXUTTI JTIOANHN

Llo Take ¢hizuka? CnoBo «@i3nka» Moxoautb Bifg rpeubkoro ciosa. BoHo
O3Hauae «Mi3HaHHA Npupoau». Konn vyew Moro, MoXew ysiBUTWU, HanpuK/iag,
npodgecopa abo BUEHOro. BiH po3po6nse cknagHi GopMynv 4M NPoOBOAUTbL ,O-
cnign ta eKCcrnepumMeHTU.

di3vka — Ue odHa 3 HayK, Ska BMBYae npupoay. BoHa gocnigpkye cBiT,
Y AKOMY MW >XMBEMO, ABULLA, L0 B HbOMY BifabyBalOTbCH, BiAKpMBaE 3aKo-
HU, AKUM NigKOPIOKOTLCA Ui ABULLA. [0N0BHE 3aBAaHHA (i3KM — ni3HaTy
npaswvia Npupoamn, BAacTUBOCTI Pi3HUX PeYOBUH i BUKOPUCTOBYBATU X Y
nooyTi Ta TEXHILLI.

®izvka — HenpocTa, ane AyXe LikaBa Hayka. BoHa oxonstoe 6arato rany-
3eill. Lle enektpuka, acCTPOHOMIS, pyX, XBWJIi, 3BYK i CBIT/O.

Yomy BavknimBa (pisnka? B0 BOHa MOSCHIOE, SIK yfaliTOBaHU HaBKOJINLL-
Hili cBIT. MuKkona KonepHuK BigKpuB, WO 3em/ia ob6epTaeTbcs HaBKOMO COHLS.
laninen NpoAEeMOHCTPYBAaB, L0 BadKKi NpegMeTy najaroTb WBUALLE, HDK NerKi.
Icaak HbHOTOH BiOKPWB TPW 3aKOHM PYXY i MOSACHUB, K B3aEMOSIHOTb Pi3HI Tina
Mi>K COB010 Mig Yac pyxy i Konu nepebyBaroTb Y CTaHi CAOKOHO.

3HaHHA 3 DI3VMKN LWNPOKO BUKOPUCTOBYHOTL B YCIX rasly3ax XXUTTH NI0ANHN. ba-
rato CyyacHMX TEXHOJOTIM 3acHOBaHI Ha HayKOBMX (Di3UYHUX BIAKPUTTAX. 3aBAs-
KV 3aCTOCYBaHHIO 3aKOHIB L€l HAYKM MOXKHa LUBUAKO AICTaTUCA A0 iHLWOi YaCcTUHN
3emni. 3HaHHA 3 i3VKX ganu N4VHI 3MOry 3ar/isHyTU B Hagpa Halloi niaHeTw.
BigKpuTTa HOBMX HEGECHUXTIN | 3aMyCcK CYyMyTHUKIB Y KOCMOC Bif0yBaETbCs TakoXX
3aBAAKN BMBYEHHIO (i3nKN.

IHXeHepn BUKOPUCTOBYIOTb L0 HayKy A1 MPOEKTyBaHHSA MiTakis, aBTOMOOI-
niB, 6YAVHKIB Ta €/IeKTPOHIKN, Hanpuknag, KoMn'toTepis i MOGINbHUX TeneoHiB.
BayKKO yABUTK Halle XXUTTA 6e3 efIeKTPUYHMX NPUCTPOIB. Lie XoNnoanibHUK, KOH-
OuuioHep, MIKPOXBWU/IbOBA Mid TOLLO. YCi BOHU BUTOTOBJ/IEHI 3 BUKOPUCTAHHAM (Di-
3UYHMX 3aKOHIB | NpoLeciB.

disvka BM/AVHY/Ma TAKOXX Ha PO3BUTOK MeAULMHW, MPOMUCNIOBOCTI, CiNb-
CbKOro rocrnogapcrsa ToLO.

3 isYHVUMUN ABULLLAMN MU CTUKAEMOCSH LLOAHA. UM 3HAELW TU, LLO Take KOH-
Bekuisfi? KoHBeKLiss — Le npouec nepegadi tenna yepes piguHy abo ras Big



BMCOKOI TemMneparypm A0 HU3bKOI. KOHBek-
Lis Bifirpae BaXkMBY poJib Y NOBCAKAEHHOMY
XUTTi. Mpu KUM'ATIHHI XO0No4Ha BOAa BHU3Y
HarpiBaeTbCs Bif e€Heprii NasbHUKa i BXe ra-
ps4voto nigirimaeTbcs Bropy. XonogHa Boga Ha-
TOMICTb CMPAMOBYETLCA BHU3. BoHa 3aMiHse
rapsvy. Takum YMHOM BigbyBa€eTbCa KPYrosuii
PyXx.

Y cneKkoTHWI MiTHIA AeHb NOCTiHO npa-
LIOOTb  KOHAWULIOHEPU. BOHW  BUMYCKalOTb
X0/si04He NoBiTPA. BOHO Baxkye Ternsoro, omxke,
OrnyckaeTbCcs BHM3. Tenne nositpsa nigiimaeTb-
cs Bropy. Mloro BTArye KoHamLioHep. Y pesy/b-
TaTi KiMHaTa OXONOAXKYETbCS.

MoroBopimMo npo BunapoByBaHHA. O4WH
3 HanbinbLW NOWVPEHUX NPUKIaAiB BUNapo-
BYBaHHS — CYLUIHHA 0JAry nig coHuem. Konm
BOJIOIMIA OASAT BUMBILLYHOTb Ha COHLLE, BiH Ha-
rpiBaeTbCs. TakuM UYMHOM YacTUHKW BOAU 3
TKaHWHW BUMNapPOBYHOTHCH.

e oguH npuknag — rapsya npacka Bu-
rnapoBye MOJIEKYNN BOOU 3 BOJIOTOro OAAry.
Lle ponomarae no6pe BunpacysaTtu oro.

CyLWwiHHA ogAry nig coHuem

Boga

KOHBeKLUist NOBITPSA B KiMHATI
nig yac poboTn KoHAMLUioOHEpa

MpacyBaHHA ogary



Bctyn

di3vka Ta XiMil Y XXUTTi NI0ANHN

» fK coxHe Mokpa nignora? Kyam 3Hvkae Boga? Hacnpasfi Boza BMNapo-
BYETLCA | MOBHICTHO BUCUXAE.

TaHeHHA
Kyb6uKiB Nboay

BUCUXaHHS BO0IM

Cnpobyi pictatm KyOuKu Nbofy [AnAs Hamnois
i3 MOPO3U/ILHOI kamepun. Yepe3 AesKuid yac BOHU
pO3TaHyTb | NepPeTBOPATLCA Ha PiavHY. Jlif 3MIHIOE
CBIill cTaH i3 TBepAOro Ha pigknii. Lie BigdyBa€eTbca
yepes BULLY, HDK Yy MOPO3W/bHIA Kamepi, Temne-
patypy. Y Tenni nig taHe, i Kybukn 3MiHIOIOTb hop-
My. Y BogolMax CMEKOTHOrO fliTa Mepecmxae BoAa.
BOHa MOMOBHIOETLCA TiNbKM Micaa gouly. Lie Takox
npuKiaz BMNapoByBaHHS.

e oaHe hisnydHe sBULLEe — Aedopmadia. i Mu
crocTepiraemMo nig 4yac HapisaHHS nMpoaykTis. LWo6
Hapi3aTn, Hanpwukniag, GpPyKTM i oBOYi Ha API6GHI
LWMaTO4KK, NOTPIOHO Aoknactn 3ycunb. [Mig 4ac
pO3pi3aHHA MW PO3AINAEMO X HA OKPEMi YacTUHMW.
Ui 4acTMHM BULUTOBXYIOTbCA Y MPOTUMEXKHUX Ha-
npsmkax. MNMpuknagom gedopmadii € TaKoXX KyBaH-
HA MeTaniB.

3HaHHSA 3 (i3nKM 3aCTOCOBYIOTbL B asiabyayBaH-
Hi, 4@ BUKOPWUCTOBYIOTb cnnasBu. Le cymiw aBox abo
KiJIbKOX MeTasliB. iX MOEAHYIOTb A1 OTPUMaHHS HO-
BUX HeOOXigHWX BnacTmsocTel. Hanpuknag, tutaH
Ta iHWi antoMiHIiEBI cniiaBM MakTb BUCOKY MILHICTb,

HapizaHHA tpykTiB



[o6pe BUTPUMYHOTb TUCK | 3a/IMLLIA0TbCA AOCTAaTHLO
Nerknmu.

Pigke Mnno — oauH 3 HaliHeobXigHiWnx npea-
METIB JOMALLHbOrO BXUTKY. [1py KiMHaTHIn Temnepa-
Typi MMNO NOBMHHO A06pe po3Tikatmcs. Lo rycriwe
MU0, TO MEHLLNI NOro obcar NoTpibeH gns ofHoOro
BMKOpPUCTaHHSA. Homy Tak? Lle NosicCHIOE OAMH i3 3aKO-
HiB (hi3MKW. Big rycTMHM (WiNbHOCTI) peYOBUHU 3arie-
»KaTb 1i BNaCTUBOCTI Ta 3PYYHICTb BUKOPUCTAHHS.

Yce Ha 3emni Ta 'y BcecBiTi pyxa€eTbCsi, B3aeMoie€,
3MIHIOETLCS | NEPETBOPIOETLCA Mif, AIE0 CUNU 11 TEM-
neparypu. ®isvka BMBYaE Ui ABMLLA. BOHa noneriuye
HaM XXUTTS, pobuTb K0ro KOMGOPTHUM i LikaBUM!

Ximia — ue ranysb Hayku. BoHa BuBYae
B/IACTUBOCTI PEYOBUH, IX B3aEMOAII0 Ta NepeTBoO-
PEHHSA. YUeHuX, siKi 3aiMaroTbCs XiMieto, Ha3nBatoTb
XiMiKamm.

3HaHHA 3 XiMii BUKOPUCTOBYIOTb MOBCIOAHO.
dapmMaLeBTV BUTOTOBAKOTL JliIKAPCLKI NpenapaTu.
Jlikn gonomararoTb Ham NO60OPOTU XBOpOLbU. Pep-
MepU BUKOPUCTOBYIOTb XiMitO, W06 36iNbWNTU Ta
MPUCKOPUTK ypodxkaii. Kyxapsim noTpibHa ximia ans
MPUroTyBaHHA CMaYHMX CTpaB. 3HaHHSA MPO LWKig-
NBI peYvYoBMHN JOMNOMOXKe ybepertmcsa Big Hebes-
nek i cMepTenbHUX 3arpoas.

KyBaHHsA 3 meTany

Brpo6HMLTBO niTaka

BuByaroum Ximito, TM Kpalle 3pO3yMi€eLl CBIT HaBKO/O i Te, WO B HbOMY Bifl-

OyBaEeTbCA.

BucHoBKU

®i3rka — Ue ranysb Hayku. BoHa gonomarae Ham 3p0o3yMiTu, siK

B3aEMOSiOTb O0'EKTU, CUNU i eHepris.

disvka MOSACHIOE, K y/nallTOBaHUIM HaBKOMMLWIHINA cBIiT. barato

3 HalMX CyyacHUX TEXHOJIOFi 3aCHOBaHiI Ha HAayKOBUX BiAKPUTTSIX,

3po6neHnx y isvyi. JllognHa WwogHs BUKOPUCTOBYE 3HAHHS 3 (DI3VKMW.

Lia Hayka gornomarae 3podmuTN Halle XXUTTA MPOCTILLMM | KOMMOPTHILIXM.
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disnka Ta XiMift Yy XXUTTI NI0ANHN

BuUcHOBKU

XimMis — ofHa 3 HaliBaXK/IMBILLNX Fasty3ei HayKwu.

XiMiK/ CTBOPIOIOTb HOBI PEYOBMHW. BOHM BUHaWLIAM niacTMacy,
BOJIOKHA, OyAiBeNnbHi MaTtepianu, fiiku i 6arato iHWKUX pPevyoBUH. Yce
Le MOXXHa BUKOPUCTOBYBATU B MOBCAKAEHHOMY XXUTTI.

KOHCNeKT Yy4HA
di3nka — Ue 04Ha 3 Hayk, iKa BMBYae npupogy. Pisrka 4ocnigKye
CBIT, Y AKOMY MV XXMBEMO, ABMLLA, L0 B HbOMY Big6yBatOTbCH, BiAKPUBAE
3aKOHU, AKUM MiKOPOKTLCA Ui ABMLLa. FT0NoBHe 3aBAaHHA (Pi3VKN —
ni3HaTM 3aKOHM NpPUPoOAU, BNacTUBOCTI PI3HUX PEYOBUH i BUKOPUCTO-
ByBaTu X y noobyTi Ta TEXHIL,.
Bigomi BUeHi-hi3uKu:

FOpiii lanineo Icaak AnbbepT
KoHapaTiok Faninen HbIOTOH EAHWTERH
Ximia — ue ranysb Hayku. BoHa BMBYaE BNacTUBOCTI PEUYOBWUH, iX

B3aEMO/it0 Ta NepeTBOPeHHS. XiMiK1 BUBYAKOTb 3MiHU, WO BifbyBaroThCA
npu 3'egHaHHi peyoBuH. Lii 3MiHN Ha3MBaOTLCA XIMIYHUMN peakLisiMu.

3anuTaHHsA | 3aBAaHHA

LLlo o3Hayae c/1oBO «i3nKa»?

Llo Ha3nBaeTbCA (Di3NKOHO, XiMieEr0?

Ha3su BigoMUXyUYeHUX-i3uKiB.

Yomy ¢hisuka Ta XiMis BaXKmBi 415 NiognHn?

HaBeau npuknagm oisnyHMX npouecis, sKi BigdyBaroTbCA
Y NOBCAKAEHHOMY >XUTTI.

abhwN e

LikaBi daktu

» LBKAKICTb 3BYKY CTaHOBUTL 1230 KinomMeTpis 3a roguHy!
» Jeski peuyi He TOHYTb Y BOAi. BOHM nnaBatoThb Ha iT NOBepxHi. Lie
BifOyBaETLCA TOMY, O BOHU Mal0Tb MEHLUY TYCTUHY, H>XX BOAA.



§1. ®i3nyHi BnacTuBOCTI rasiB. BukopuctaHHs i3MYHMX BIACTUBOCTEN rasiB
Po3ain |
®I31YHI BNacTMBOCTI rasiB

§ 1 ®i3nyHI BNacTUBOCTI rasis.
* BukopuctaHHa (i3MYHMX BNaCTMBOCTEN rasis

HaBkono Hac 6e3niu npegmerTiB. Y i3uvui BCi npegMeTn Ha3mBaroTb (pi3ny-
HUMM TinamMmun. Pi3NYHI Tina cknagaroTbCs 3 PeHOBUH. PEHOBMHN YTBOPHOKOTLCA
3 APi6HNX YacTUHOK (MOJIeKy s, aTOMIB). ®i3nYHI Tina MatoTb Pi3HUIA BUrNag —
po3mip, Konip, hopmy. BOHM ckKnafaroTbCs 3 PI3HUX PEYOBUH. TX MNO-PI3HOMY
3aCTOCOBYHOTb. PEUOBUHN MOXXHA PO3PI3HUTU 3aBAAKUN XapaKTepHUM BigMiH-
HocTaMm. Li BiAMIHHOCTI Ha3nBarOTb B/IAaCTUBOCTSMM.

Jo isnyuHMX BNACTMBOCTEN PEYOBUMHM HaneXXaTb KOJip, 3amnax, CMak,
rycTuHa, TeNONPOBIAHICTb Ta iHLUi.

Yci peqyoBMHU MOXYTb iCHYBaTu y TBEPAOMY, pigKoMy abo rasonofgibHomy
cTaHax. IX HasnBaloTb arperatTHUMM cTaHaMy pedyoBUHW. Mpy 3MiHi yMOB ce-
pefoBULLa arperaTtHUiA cTaH MOXXe 3MIHUTUCS.

Y rasonofibHomy cTaHi yci Tina Boo4itoTb MEBHUMUW BNacTUBOCTAMU. BoHM
He MaloTb BMacHOI (hOpMU Ta 3aiMatoTb BeCb HagaHuii iM 06'em.

BukoHaii pocnip,

1. PosrnsHb Tina (NoBIiTPSAHI KyNbKu,
HanoBHeHi nosiTpam) (man.l).

2. 3po6u BUCHOBOK, 4n 36epiratoTb Man. 1. Kynbkn,
rasonogibHi  peyoBUHU  (AK-OT HAMOBHEHI MOBITPSIM
MoBITPS) BNacHUii 06'em.

3. 3aKopKyi MOPOXKHK MA1aCTUKOBY
NASWKY. YcepeanHi NASAWKNA Mic-

TUTbCA MOBITPA. CTUCHU MNALLKY.

4. 3pobn BUCHOBOK, YU CTUCKa-
IOTbCA ra3m. Unm 3miHIOKTLCA IXHI

06'eM | hopma? Man. 2. CTUCcKaHHA PO3KOpPKO-

BaHOI N/1aCTUKOBOT N/ISILLIKA

1
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Po3zgin 1 ®i3nuHi BNAaCTMBOCTI rasis

BukoHaii gocnig

Ma3n cKNagaroTbCa 3 HEBUANMMUX OKY
Ma/leHbKNX YacTUHOK (atoMiB i Morne-
Kyn). Lli yacTMHKM po3TalloBaHi Ha Benu-
KMX BiACTaHsAX OofAHa Bif ofHoi. Lle o3Ha-
YA€, WO BOHM MalOTb HEBEINKY TYCTUHY.
Came TOMy aToMM il MOSIEKY/IN MaibKe He
B3@EMO/iOThb | IX JIErKO CTUCHYTN.
YacTuHKM B rasax erko pyxarotb-
cA 3 Micus Ha Micue, 3aiMaloun Becb
HagaHui 06'em i HabyBatouu Gopmu Man. 3. PostaluyBaHHs
Tina (man. 3). MOJEKy N y rasax

CbOrogHi BigOMO Mpo iCHyBaHHA 6ifbll HiXK 3 MiSIbIAOHIB PI3HUX PEYOBUH,
iX Ki/IbKICTb HEBMNMHHO 3POCTaE. YUeHi NOCTIMHO nNpoBoAsaTb gocniaun. Lle gae
3MOry OTpMMaT HOBI PEYOBUHU 3 KOPUCHUMU BNacTUBOCTAMM.

la3n nerko 3millyroTbCs MiXK COB0H0. LIS BNacTUBICTb Ha3MBaETbLCA ANGY3iEtO.
Andysis — 3aaTHICTb rasiB NPOHUKATU B iHLII PEYOBUHMN i MepeMillyBaTmcs
3 HUMW. Lle ogHa 3 HaliBaxKMBILLMX BACTUBOCTEN ra3onofibHMX pevyoBUH.

PeuoBuHM B ra3onogibHoOMy CTaHi He MPOBOAATb ENEKTPUYHUI CTPYM.

TennonpoBigHICTb — Ue 3a4aTHICTb NpoBOoAUTU Terslo. Tensonposij-
HiCTb rasiB HeBUcCOKa. 3aBasku andysii BOHM 34aTHI NPOHMKaTK Y TBEpAi Tina
i 3aliMaTn BilbHWMI NPOCTip ycepeanHi. MoBiTps Npy LbOMY He NPONYCKaeTbCA
Hi BCcepeauHy, Hi Ha30BHI. Ten/o YTPUMYETLCA YcepeauHi Til. ToOMy rasm BUKO-
PUCTOBYIOTb A1 BUTOTOB/IEHHS TEM/10I30NALINHUX MaTepianiB.

MOHATTAM «NPUPOAHUIA ras» NO3Ha4YaTb KOPUCHY KOMaMHy. BiH MicTnTb
Taki pedyoBMHU fIK MeTaH, eTaH, nponaH, éyTaH, eTuneH, aueTuneH, NeHTaH
i edKi iHWi. Li pevyoBuHN € oy>Ke BaXKNMBUMMW Y MPOMMUCAOBOCTI. NponaH-6y-
TaHOBa CyMill — Lie No6yToBul ras. loro M1 BUKOPUCTOBYEMO SIK [PKepPeso
eHeprii i Tenna, a TakoXX 418 NPUroTyBaHHS XKi.

Hanbinbw nowuvpeHuMn i BigOMMMKW ra3onogibHNMM pevyoBUHaAMMU
MOXHa Ha3BaTl KUCEHb i BYI/IEKUC/NN ras. 3 IXHbOK AONOMOro BigbyBa-
E€TbCA ra3o06MiH Y BCiX XXMBUX iCTOT Ha nnaHeTi. Came 3aBASAKN KUCHIO MOXK-
nnBe XNTTA. POCIMHW MOMMMHaOTb BYTNEKUCUWA Fa3 3 METOH 3AiCHEeHHS
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thoTtocmnHTesy. Mig yac LbOro npoLecy 3a 4ONOMOrol CBiT/1a 3 BYr/1€KUCNOro
rasy it BOgy B 3e/1I€eHMX POC/IMHaX YTBOPKKOTbCA OpPraHiyHi peyoBUHWN.
®i3nyHi BNacTMBOCTI ra3onogibHuX peyoBUH fatoTb 3MOTY LUMPOKO 3acTo-

COBYBAaTN iX Y PI3HUX rasly3ax HayKu i TEXHIKW, Yy MPOMUCNOBOCTI Ta HapOAHO-
My rocnofapcrsi.

BUCHOBKU

Y i3nui BCi npegmMmeTn HasmBarTb PISUUHUMU TinamMmuy. Di3NYUHI
Tifa ckN1agarTbCAa 3 PeYOBUH. PeYOBUHU YTBOPHOKOTHCA 3 APiOHUX
YacTUHOK (MOJIEKY/1, aTOMIB). XapaKTepHi OCO6/MBOCTI PEYOBUH,
3a AKUMU MOXXHa BigpIi3HUTV OAHY PeYOoBUHY Bif iHLIOT, Ha3MBaKTb
B/1aCTUBOCTAMM.

Jo i3nyHMX BNacTMBOCTElN PEYOBMHM HanexaTb Konip, 3anax,
CMak, rycTuHa, Ten/IoNpPoBiAHICTb Ta iHLUi.

PeuoBrHM MOXXYTb iCHYBaTU y TBEpPAOMY, B pigKOMY ab0 B razonopio-
HOMY cTaHax. Taki CTaHW Ha3uBalOTb arperaTHUMM cTaHaMm PevYOBUHU.

a3u He 36epiratoTb hopmu Ta 3ariMaroTb BECb HagaHUi 06'em.
Andysia — ue 3aaTHICTb rasiB MPOHUKaTU B iHWI pevyoBUHU
Ta NepemillyBaTncs 3 HAMMW.

TensonpoBigHICTb — Le 34aTHICTb NPOBOAUTMY TENJIO.

r7 3anuTtaHHA | 3aBAaHHA
| 1. dki isnyHi BNnacTMBOCTI rasiB TM 3HaeL?
2. Ha3su Bigomi T06i pevyoBMHU B ra3onofibHoOMYy CTaHi.

3. Cnpobyr HanoOBHUTN MNOBITPSM MOJIOBUHY M'A4va. Yn BgacTbeca
ToO6I ue? MNosAcHM BignNoBIAb.

13



Po3gin 1 ®i3nyHi BNACTMBOCTI rasis

§ [optodi i Heroproui rasm.

3anoBiBLLUi 3axoAW B MOBOMKEHHI 3 rasamu

» Lo Take ropiHHA? Wo Mn cnoctepiraemo i BigdyBaemMo nig yac ropiH-

HA? 9K ragaew, ropiHHA PeYOBUHUM MPUHOCUTb KOPMUCTb UM LLKOAY?

FopiHHA — ue XimivHa peakuid. Mig Jyac ropiHHA BiAOYBaETbCA OKUC/IEH-

HA (B3aeEMOIA 3 KUCHEM) PEeYOBUH 3 BUAINEHHAM Tenna i ceitna. FopiHHA Bia-

OyBaEeTbCA 3a MeBHUX yMOB. O60B'A3KOBO MOTPiIGHE MKepeno BOrHio. Takox

HEOOXiGHUMN € pevyoBMHa, WO 3[4aTHA FOpiTH, Ta KUCEHb. PEYOBUHN, AKi 34aTHI
niagTPMMYBaTU TOPIHHSA, HA3MBAlOTLCHA TOPHOYUMMU.

lFoproui razy — e rasu, Wo MarTb 34aTHICTb ropiTu.

Jo roprounx rasiB Hanexutb NpUpoAHWUi ras. NpupogHuin ras — ue
cymiw rasiB. OCHOBHY 4YacTUHY MPUPOAHOro rasy CTaHOBNATbL mMeTaH (98%)
Ta eTaH. Cymill TaKoXX MOXE MICTUTU iHWIi rasm — nponaH, 6yTaH, NeHTaH
i rekcaH.

MeTaH — roptoumnii 6e3b6apBHU ra3. BiH He Mae 3anaxy, /ierwmnii 3a no-
BITPA. MoraHo PO3UMHAETLCA Y BOAl. MOXe pPO3UMHATUCA Y BEeH3UHI, cnupTi,
egipi.

MpupogHuii ras 3acTOCOBYHOTb K Mauv-

BO 4/11 BUPOOGMEHHA enekTpoeHeprii. Takox

BMKOPUCTOBYIOTb AK CUPOBUHY A8 XiMiYHOT

Masm npoaykuii (BUrOTOBMEHHA T[YyMW, YOPHWA,

| thap6wn, nakiB, nnactmac). OcTaHHIM 4Yacom

yce 6ifiblLie aBTOMOOGINIB MpauoroTbh Ha CTUC-

! . ' . HEHOMY MPUPOAHOMY rasi.

roproti HETopiotl 3 NMpMpoAHOro rasy MoXHa BUTOTOBUTU

MeeTT;IH 61391 iHWi xiMmiyHi npoaykTtu. Lle metaHon, npona-
nponaH renn HoN | popmanbgeria. BoHn HeobxigHi onsa Xi-

gyTaH HEOH MiYHOI MPOMMCNIOBOCTI. MeTaHO/T MOXHa BU-
MeHTaH KpUnTOH KOPUCTOBYBATU AK 3aMiHHUK GEH3UHY.

rekcaH KCEHOH [0 NpMpoAHNX roprYNX rasiB HaneXXarb
eTunneH xJiop i Tak 3BaHi MOMYTHI rasn. BoHW pPO34YMHEHI
auetuneH (brop Yy HaTi, MICTATbCA Ha Hew i BUAINAKOTb-
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nponaHy, 6ytaHy, neHTaHy (7-20%). MNonyTHi rasm BUKOPUCTOBYIOTb K Naju-
BO. BOHM HeOOXigHI Ana XiMiYHOT MPOMKMCNIOBOCTI. TX 3aCTOCOBYIOTbL Mif Yac Bu-
pOOHMLTBA KayuyKy, njacTmac, CnpTiB.

[0 roptoumnx rasis HasieXxatb TakoXX eTU/eH | aueTu/eH.

ETuneH — ue 6e36apBHU ras 3i cNnabkmMm MPUEMHMM 3anaxom. BiH Tpo-
XN nerwmnin 3a nosiTpsa. ETUNeH poO3UMHAETLCA Y BOAI, A4OOpe pPO3UMHSAETHCA
Y CAMPTI Ta iHWKX OpraHivyHMX CroJsykKax.

ETMneH 3acTocoBylOTb 411 BUFOTOB/IEHHA €TU/I0BOrO CNUPTY i BUPO6-
HUUTBa NMoniMepHMX Mmartepianis (nonietTuneH Ta iH.). ETuneH cnpuvse no3piBaH-
HI0 6araTbOX FrOpOAHIX i cagoBux nogis (MOMIAOPIB, ANHb, TPYLL, IMMOHIB Ta
iH.). Lle ae 3mMory TpaHcrnopTyBaTu Nnoan Le 3eneHnmu. Ha micui cnoxkveaH-
HA JOo[atoTb Y MOBITPA CKIaACLKUX NPUMILLEHb HEBENUKY Ki/IbKICTb eTUeHy
i TaK AOBOAATb NNOAN 4O CTUI/IOrO CTaHy.

AuetnneH — e 6e36apBHUIA ras 3 Pi3KUM HEMPUEMHMM 3araxom. BiH po3uun-
HAETLCA Yy BOAI Ta nerwuii 3a NosiTps. MNpy cnibHOMY OXONOAXKEHHI 3pa3y nepe-
TBOPHOETLCA Ha biny KpucTaniyHy peyoBuMHy. BiH ogpasy ctae TBepaum — T06TO
MWHAaE PigKUIA arperatHUii cTaH. 3aCTOCOBYIOTb aueTWU/IeH Y XiMiYHIi npomucnio-
BOCTi A1 BUrOTOB/IEHHA MaactMacu, 6eH30/y, aletatHoO! KUCIoTU Ta iH. AueTu-
NeH TakoXX BUKOPUCTOBYHOTb MNPy aBTOreHHOMY 3BaptoBaHHi Ta pi3aHHi MeTanis.

Heroptoui rasy — ue Ti, AKi He 34aTHi ropitn. 10 HUX Ha/IeXXNTb a3oT, re-
NiiA, HEOH, aproH, KPUMNTOH | KCEHOH, X10P, PTOP Ta iHLUi.

A30T — uUe 6e36apBHUIA ras, 6e3 3amnaxy. BiH MepeTBOPOETLCA Ha pPignHY
npun Temneparypi -195,8° C. ¥ TBepauii ctaH nepexoauTtb npu -210° C. Akwo
a30T CTUCHYTU, TO MOXHa, HE OXOJIO4KYIOUM, NEPETBOPUTU Ha PigUHY.

BaraTo XiMi4HMX CMOAyK, BXXIMBUX A9 NPOMUCIOBOCTI, MICTATb a3o0T. Lle
amMiak, a30THa KUCNOTa, HITpaTh i uiaHign. A30T MICTUTBLCS B POC/IMHAX, TBapu-
Hax | HaBiTb y Hawin OHK. MoBIiTpA, AKUM MU AUXAEMO, Ha 78% cKnagaeTbcs
3 a3oTy.

A30T BUKOPUCTOBYHOTb [A/19 HAMNOBHEHHA fammn po3)KaprtoBaHHSA, /15
3aNOBHEHHSA OesKMX LWMH. 3aCTOCOBYIOTb MOro AN BUrOTOB/IEHHS €NeKTpuY-
HUX KOMMOHEHTIB, 30KpemMa TPaH3nCTopiB. A30T BUKOPUCTOBYIOTbL MPU BUrO-
TOBJIEHHI BUOGYXOBUX PEYOBUH (AUHAMIT), OUMCHUKIB (aMiak) i nanuea ansa nita-
KiB. PiAK1IA a30T MOXHa 3aCTOCOBYBATU /11 3aMOPOXXyBaHHS. TOMY B Xap40Bili
NMPOMUCNOBOCTI NOro BUKOPUCTOBYHOTb SIK KOHCepBaHT. Lle aae 3mory 36epira-
T NMPOAYKTUN B 3aMOPOXXEHOMY | CBI>XXOMY BUIIALI NPOTArOM TPUBA/IOrO vacy.
Y MeanuMHi cnosykm a3oTy 3aCTOCOBYHOTb K 3HEOO/HOBaUIbHI.

15
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Man. 4. lMNMpuknagn BUKOPUCTaAHHSA
HEOHY B peksiami

leniii — ue 6e36apBHUI ras. BiH He Mae 3anaxy, He TOKCUYHWIA, HEro-
ptounii. Tenii LWUMPOKO BUKOPUCTOBYHOTb Y MPOMMC/IOBOCTI Ta rocrnogap-
CTBi. Y MeTanyprii yeii ras 3acTocoOBYOTb Mif 4Yac 3BaprOBaHHS, pi3aHHS
i BUNNAaBKU MeTaniB, A1 BUTOTOB/IEHHA MeAUYHOro obnagHaHHA. TakoXk
renim noTpibeH ana nepekadvyBaHHSA pPaKeTHOro nasiMBa Ta HarMoOBHEHHS
nosiTponnaBanbHUX CyAeH (aMpwkabni, aepoctatn). Moro 3actocosyroTb
TaKOX Y Xap4o0Bili MPOMWC/IOBOCTI, B ANXa/IbHUX CyMillax ans rnméokoBoa-
HOro 3aHypPEeHHs TOLLO.

HeoH — uUe 6e36apBHUIN ra3 6e3 cMaky ii 3anaxy. Mae BUCOKY efleKTpoO-
NpoBIgHICTb. MpU NPOXOMKEHHI 4Yepe3 HbOro CTPYMY SICKpaBO CBITUTbCS
BOrHSAHO-4YE€PBOHUM CBIT/IOM.

Pigknii HEOH BMKOPUCTOBYIOTb SIK OXONO4)KyBay. HUM HanOBHIOKOTbL raso-
PO3pAAHI namnu, CUrHasIbHI NamMnn B pajioTeXHIYHIM anapaTypi, poTtoene-
MeHTU, BUNpsmMnadi. Cymill HeOHy Ta renito BUKOPUCTOBYHOTb sIK pobouye ce-
peaosuLle B razoBux nasepax (renieBoO-HeOHOBUI nasep). TpyoKu, 3anOBHEHI
CYMILLULLKO HEOHY i1 a30Ty, NpY NPOXOMKEHHI Yepe3 HUX eNeKTPUYHOro po3psi-
Oy CBITATbLCA 4YepPBOHO-NMOMapaH4YeBMM KOSIbOPOM. Yepes Ui BNacTmBICTb iX
4acTo BUKOPUCTOBYHOTbL Y peknami (man. 4).

HeoHOBI namnn 3acTOCOBYHOTb 4J/11 CUTHA/IbHUX LiNed — Ha Masikax |

aepogpomax. Lle Tomy, o iXHii 4YepBOHWI Konip A4o6pe BUAHO B TyMaHi.
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Xop oTpMMaB CBOKO Ha3BY Bifl IPELbKOro C/10Ba «X/I0poc». BOHO 03Havae
«OKOBTO-3€/1eHMNIi». PeuoBuHa Mae 3e/1eHyBaTO->XOBTUIM KOAIp, Ay>Xe CUIbHUN
3anax, oTpyliHa Ans NrauHN.

XNop po34MHAETLCA Y BOAl. BiH BcTynae y peakuito 3 6aratbMa iHWUMMN
eneMeHTamMu.

Xnop — ofHa 3 HaBaXK/IMBILLUX XIMIYHUX PEYOBWH, L0 BUKOPUCTOBYETb-
cA B MPOMUCNOBOCTI. loro 3acToCOBYIOTL Y BUPOGHMLTBI 4O6PVB, PEUOBUH
L1 60pOoTLOU 3i LWKIAIMBUMU KOMaxamMu, hapmMaueBTUYHUX npenaparie, No-
OyTOBOI XiMii, A1 BUTOTOBJ/IEHHSA TEKCTU/IIO Ta MjacTtMacu.

Xnop noTtpi6eH, Wwob nigTpumMyBaTM 4UCTOTY 6GaceliHiB, agxe BiH you-
Bac 6akTepii, Mikpo6u i BOJOPOCTi. Ioro Tako>k 3aCTOCOBYIOTb A1 3HU-
LWEeHHS 6aKTepii y NUTHIN Bogi. OCKiNbKM BiH y6MBae MiKpo6u, X/1IOp TaKoXX
BMKOPUCTOBYIOTb Yy 3acobax ansa aesiHgekuii. BiH € OCHOBOI 6inbLUOCTI Bia-
6intosadvis.

Xnop HeooXigHWI ANA XKUTTERIANBHOCTI OpraHiamiB. ¥ nNo6yTi BiH Bigo-
MWl Ham y cknagi KyxoHHOT coni (NaCl). Xnop gonomarae opraHiamMoBi nepe-
TpaB/OBaTU XKy, pyxatnm m'a3amMmu i 60poTucs 3 Mikpobamu.

dTOp — Ue Heroprunii OTPYMHMIA ras CBIT/I0-3€/1IEHOrT0 KO/bOpPY 3 Pi3-
KM 3arnaxom. BiH nerko BCTynae y B3aEMOZi0 3 iHWMMN pevyoBUHaMN. PTop
TOKCUYHWIA ONs NOANHU. BiH BMOGYyXOHebe3neuHWiA.

Y unctomy BUrsgi Ttop BUKOPMUCTOBYHOTb PiAKo. barato oro cnosyk 3 iH-
WMMX PEYOBMHAMU 3aCTOCOBYHOTb Y NMPOMMUC/IOBOCTI — BUFOTOBNEHHI MOPO-
3UIbHMX Kamep i KoHAWLUioHepiB. PTOp NoTpi6eH ANA NHACLKOro OpraHismy.
BiH gonomarae 3ano6irt pyriHyBaHHIO 3y06iB. TOMy Oro BMKOPUCTOBYHOTb
Yy BOLOMPOBIgHIM BOAi Ta 3yOHil nacri.

MpaBuna 6e3MeYHOro KOPUCTYBaHHSA
nobyToBUMM T[a30BMMU NpUNaAaMu

1. lMepef BMUKaHHAM MNOOYTOBMX rasoBux Npunagis HeobXigHO MPOBIT-
puTN NpuMileHHA. KBaTUpKY BapTo 3a/IMLLINTU BIiJUYMHEHOIO Ha Mepios,
po60TK rasosoro npwiagy (ra3oBoi NAnTn).

2. MNepep BUXOAOM 3 JOMY OOOB'A3KOBO MepeBIipUTU, YN BUMKHEHI ra3oBi
npunagw.

3. Kateropu4yHo 3a60OpPOHSETLCA CaMOCTIHO Nigkao4aTty, BigkIo4vaTu
Ta nepecrtaBnATM rasosi Npunagn. TakoXX He MOXKHa CaMOCTIAiHO pe-
MOHTYBAaTK iX.
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4. Tpwn BUABMEHHI 3anaxy rasy HeooxigHO NOBIAOMUTK Aopocnx. O60B'A3-
KOBO MPUMNWHUTU KOPUCTYBaHHA rasoBMMW npwiagammn, NpoBiTpUTH
NMPUMILLLEHHS, BUK/IMKATW aBapiliHy ciy><0y 3a TeneoHom 104.

UagHnii ra3 yTBOPHKETLCA MPU HEMOBHOMY 3rOpPSiHHI MPUPOAHOro rasy.
MPUUYMHOK MOXKe BYyTU BIACYTHICTb HEOOXIQHOI KiSIbKOCTI KACHIO B MOBITPI Ye-
pe3 3a4MHEHyY KBaTUPKY, HECMPaBHUI AUMOBUI Ta BEHTUNAALIAHUIA KaHa/N.

BucHoBKuU

FopiHHA — ue xiMidHa peakuis. TMig 4Yac ropiHHA BiadyBaeTbCA
OKWCJ/IEHHA (B3aEMOJiA 3 KNCHEM) PEYOBWH 3 BUAINIEHHAM Tenna i CBiT-
na. FopiHHA NoTpebye NeBHMXYMOB. OB0B'A3KOBO Mae 6yTu axkepesio
BOTrHI.TaKo>X HEOBXiAHMMY € pEHOBUHA,AKa 34aTHa ropiTv,Ta KNCEHb.
PeuoBUHN, AKi 30aTHI NiATPUMYBATU TFOPIHHA, HA3MBaKOTLCA FOpPHO-
ynmun. lMig yac BUKOPUCTaHHSA rOproYvunx rasie Tpeba 6ytn gy>ke obe-

pexkxHum! HeBMifie KOpUCTYBaHHSA rasamMmu € HebesneuHmnm!

KOHCNeKT y4HA

lFoproui rasy — ue rasu, ki MaroTb 30aTHICTb rOpiTW.

Jo roptoyunx rasis Hanexkarb: MPUPOAHUIA ra3, NponaH, MeTaH,
eTaH, eTWU/ieH Ta iHwWi. Heroproyi rasm — ue rasu, siki He 3aaTHi ropi-
1. O HWX HanexaTtb: a3oT, reni, HeOH, aproH, KPUMNTOH | KCEHOH,

xnop, hTop Ta iHLWi.

rv 3anuTaHHA | 3aBOaHHS

M ‘,I-'fl 1. Ha3Bwm HeobXigHi yMOBU FOpPiHHS.
2. {Ki rasn Ha3uBaloTb roproumMmMmn? Haseam npuknagu.
3. 4ki ra3n HasmBalTb Heroptounmu? Haseam npuknagw.
4. Poskaxu npo npasuna 6e3nevyHoro BUKOPMUCTaHHA rasy B NO6yTi.
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MpupogHuin ra3 He Mae 3amnaxy W Konbopy. o no6yTtoBOro
MPMPOAHOrOo rasy AOMIWYHTh XiMiYHI peYOBUHM, WO 3a 3ana-
XOM HaragywTtb Tyxi anud. Le pobnats, wob 6yno nerwe Bu-
SABUTW BUTIK rasy!

MpupogHwWii ra3 BUKOPUCTOBYIOTb Yy Oaratbox My3esix. BiH
ponomarae niagTpuMyBaTu  ICTOPUYHI  AOKYMEHTU, TKaHUHWU
i NpeagMeTn MuUcTelTBa y BiAMIHHOMY CTaHi.

Ynepwe y cBiTi gobyBatn NpupogHUIA ra3 3-nig 3em/i novanu
we B CrapogaBHboMy Kutai. 3amicTb Tpy6 BUKOPUCTOBYBaU/A
6ambyKoBi cTebna.

HalipoBLunia y cBiTi NigBOAHMIA ra3onpoBif NPOKIaeHNA Mix
Hopserieto i Bennkoto bputaHieto Ha AHi liBHIYHOro mops.
HasuBaeTbca BiH «J/laHrenefd». Vloro AoBXMHA CTaHOBUTH
1200 Kkm.

JoBXMHa HanbiNbLLOro y CBiTi TaHKepa AN nepeBe3eHHs 3pia-
YXEHOro MnpupoAHOro rasy craHoBuUTb 345 meTpiB. BiH y Tpu
3 MOMIOBMHOKOD pasu AOBLUMIA, HiX yTOONbHE none!

KCeHOH i ranoreH BUKOPMCTOBYIOTb Y namnax.

TaHKep 4Ns TpaHCNOPTYBaHHS 3PigYKEHOro NPUPOAHOro rasy
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§3 PO3LUMPEHHA | CTUCHEHHA rasiB
" npu HarpiBaHHi N OXONOMPKEHHI

Tn BXXe 3HaeL, WO PevYOBUHU PO3LUUPHOOTLCA (36iNbLUYIOTECA Y PO3Mipax)
nig 4yac HarpiBaHHA. Tak caMO BOHW CTUCKAKTbCA (3MEHLUYHOTHCA Y pOo3Mipax)
nig Yyac oxXonomKeHHs. Ha uiii BNnacTMBOCTI 3aCHOBaHa poboTa 6aratbOx Mexa-
Hi3amiB. Hanpuknag, Tak npauiooTb TepMoOMeTpu. PignHa BcepeauiHi HUX pPO3-
LUMPHOETLCA | NigiiMaeTbCcal Bropy No Tpy6L,i, KoM HarpiBaeTbCcs. 3aBAAKN Ll
B/1AaCTMBOCTI MeTaneBi AeTani MOXHa 3'egHyBaTu 6e3 3BaptoBaHHS 3a JOMNOMO-
rolo Tepmoycagku (Marepiasis, WO MOXYTb CTUCKATUCA, PO3LLUNPHOBATUCH, 3Mi-
HIOBaTW CBOI PO3Mipu i (hOpMy NpW HarpiBaHHI).

Konn peyoBMHN poO3LLIMPIOKOTLCA ab0 CTUCKAKTBLCS,IX YaCTUHKM (MOJIEKY/N,
aToMn) 3a1LLIAK0TLCA TOTO X PO3MipPYy. 3MIHIOETLCA NMLLE NPOCTIP MK HUMMW.

ATOMU I MONEKYNN TBEPLUXTIZT MPAKTUYHO He MepeMilytoTbCs 3 MicLS Ha
Micue. Tomy TBepAi Tina 36epiratoTb i 06¢Hr, i hopmy.

YacTuHKM y TBEpAOMY TiNi BibpYHTb CU/bHILLE NPW HarpiBaHHi i 3arima-
toTb Ginbwe micuya (man. 6).

MoneKkynu piguH1 po3TalloBaHi Maiixe BNpUTYa ogHa A0 ofHoi. Tomy pi-
OVIHM oy>Ke noraHo CTUCKaloTbCs | 36epiratoTh CBii 06'eM. PignHm Tekydi. BoHu
He TPMMaloTb CBOET (hopmMun, a HabyBaroTb (POPMU MOCYANHW.

Mpu HarpiBaHHI YacTUHKN PigMHN Bifblue NepemilyoTbCa Of4Ha HaBKOJIO
OfHOI Ta 3aiiMmarloTb Ginbwe micuysa (Man. 7).

(0x0xgxQ) (OXOXOXO
(QxOxOxQ) OXOXOXQ,
(QxOXQXQ) §6x'6xoxo
(OX0X0X0)

@

Man. 6. Po3TallyBaHHA MOJIEKY/ Man. 7. Po3TallyBaHHA MOJIEKYN
y TBEpAili peyoBuHi: Y pPigviHi: a — y X0N104HOMY CTaHi;
a — Yy X0/I0QHOMY CTaHi; 6 — y HarpiTomy cTaHi

© — y Harpitomy cTaHi



§ 3. PO3LIMPEHHSA | CTUCHEHHS TasiB MpW HarpiBaHHi /i OXONOAKEHHI

Monekynn rasy pyxaroTbCA XaOTUYHO
(6e3nagHO) i 3 BEAUKUMU  LIBUAKOCTSAMU
(coTHi MmeTpiB 3a cekyHay). CTuMKarouuncs,
BOHM Bi[CKaKylOTb OfHa Bif OAHOT, K NPY>X-
Hi Kynbku. Mpn UbOMY 3MIHIOHOTBHCA TXHI Be-
NNYMHN I HanNpsIMOK LWBWAKOCTEN. Y rasax
BiCTaHb MK aTtoMamMn abo MoseKkynamu
B cepefHbOMY B 6arato pasiB 6isblia po3Mmi-
piB camux monekyn. MNMpu Bennknx BigcTaHAX

MDK MO/ieKynaMmu cuna TSHXKIHHA mMana i He

Man. 8. Po3TallyBaHHA MOJIEKY/

y rasax: a — y X0/1I04AHOMY CTaHi;
© — y HarpiTomy cTaHi

34aTtHa yTpmmatm ix ogHa 6ina ogHoi. Came
TOMY rasm MOXXyTb HEOOBMEXXeHO PO3LUMpPHO-
BaTucA. BogHoudac BOHUM /1erko CTUCKarTb-
cqa. CepefiHA BigcTaHb MDK MoOJieKy/amMuy npu UbOMY 3MeHLUYETbLCA. Ane Bce
O[HO BiACTaHb 3a/IMLLAETLCA GiNbLLOKD 3a IXHI po3mipu. Masn He 36epiratoTb
Hi hopmy, Hi 06'em.

YacTnHKM B rasi pyxaroTbCs WWBUALLE 3a BCiMa HanpsAMKamMmu rifg, yac Harpi-
BaHHS i 3aiiMatoTb Ginblue micusa (mvan. 8).

BUCHOBKU

MpocTip Mi>XK HaCTHKaM PeYOBUHM 3MIHIOETLCSH, KONU pevyoBUHa
pO3WNPOETLCA ab0 CTUCKAETLCA. CaMi YaCTUHKM HIKONW He pos3LUn-
PHOOTLCA.

Monekynu B rasax po3TallOBaHi fa/lieKko ofHa Big ogHoI i cnab-
KO MpUTAryoTbcs. Tenso 3MyLUye MOJIEKYIN pyxaTucs wwsugwe. Lle
O3Hauae, o 06'eM rasy 3pocTae 6isbLue, HXK 06'eM TBepAoro Tisia abo
pignHn.

PeyoBuHU y TBEPAOMY, PIAKOMY i ra30No4ibHOMY CcTaHax PO3LUn-
PIOIOTLCA NPW HarpiBaHHI Ta CTUCKAtOTbCA MPU OXOJI0O)KEHHI. ATO-
MU APU LbOMY He PO3LUMPHOIOTLCA. 3MIHKOETLCA NNLIEe BiACTaHb MK
HUMMU, AK-OT Yy razax. Moxxe 3MiHIOBaTUCA HaNpPAMOK i LBUAKICTb PYXY,
AK Y pignHax. AG0 XX LUBUAKICTb KO/IMBaHb atOMiB — BiOpauii aTomis
TBEPAOro Tina.
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Po3gin 1 ®i3nyHi BNACTMBOCTI rasis

BukoHaii pocnip,

CnocTepirali, AK po3WMpOOTbLCA ra3n. [ns uboro nposeau
pocnig i3 noBiTpsHUMKU Ky/bKaMun. Hagyn Kisibka WTyK. OfHI 3 HUX
BMCTaB Ha COHLe. |HWi 3anvwm Npu KiMHaTHI Temnepartypi. MNoBiT-
pSHI Kyni, AKi NOTpanaatoTb Nig BNAUB COHLUSA, 30i1bLYIOTHCA B PO3-
Mipax. [MoBITPAHI Kyni 3a KiMHATHOI TeMrepaTtypy He 3MiHIOHTbLCA.
Lle noBOAMTD, WO TEM/IO BUK/IMKAE PO3LLUMPEHHS TrasiB.

Konn rasm HarpiBatoTbCs, LUBUAKICTb PYXY IXHIX MOMIEKy/ Ta aro-
MiB 30inbwyeTbcA. ODKe, IM MOTPIOHO OGinble micud. Lle npuymHa
TOrO, WO rasy po3LMPIOKOTLCA NPU HarpiBaHHI.

KOHCNeKT Yy4HA

PeuyoBuHM y TBEPAOMY, PiAKOMY I ra3onogibHOMY CTaHax po3-
LUMPIOKOTHCA MPU HarpiBaHHi Ta CTUCKAKOTLCA MPU OXOJIOA>KEHHI.
3MIHIOETLCSA BiICTaHb MiXK MOJIEKY/1aMU, SIK-0OT Y razax. Moxe 3MiHIo-
BaTUCA HanpsAMOK | WBUAKICTb PyXy, SK Y pignHax. AGO LUBUAKICTb
KO/IMBaHb atoOMiB — BibpaLiii aTomiB TBEpZOro Tina.

3anuTaHHsa i 3aBAaHHA

1. 9K po3TtawoBaHi MOJIEKYNN Y TBEPAUX PeyoBUHax, pigmnHax
i razax?

2. UYum 3MIHIOETLCA pO3TallyBaHHA MOJIEKY/T PeyOBUH Mpu Harpi-
BaHHI? A NPy OXONOMKEHHI?

3. lWo BigdbyBaeTbcA 3 MOeKynamMu rasie nig yac HarpiBaHHA?
A nig yac oxonomKeHHs?

4. fkmii gocnig AOBOAWUTDL, WO Mif Yac HarpiBaHHA rasv posLwu-
proroTeCA?

5. Haeean npukiagn BigomMmux To6i rasis.

6. Hamanoli y 30wnTi, AK po3TalioBaHi MOJSIEKYNN PevyOBUHU B
rasonogibHoMy cTaHi.
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§ 4 Tenne noBiTps Nerwie Xos04HOrO.
KoHBeKLis rasiB

YaBu co6i BoAy B KacTpyni, ska CTOITb Ha rapsadiii namTi. JHO nocyanHu
MoCTYrnoBO HarpiBaeTbcA. Tersio Bif HbOro rnepefacrbCca BOAi Ha OHI KacTpyni.
Lle BiabyBaeTbCA 3aBASKM TEN/IOMNPOBIAHOCTI.

MotiMm Boga HarpisaeTbes. Ii Monekynn BiGpyHOTb CuMbHile. 3araibHa ryc-
TUHa Ui€l YaCTUHUN BOAN 3HDKYETbCS 4Yepe3 Oifbll aKTUBHUIA PYX MOJEKY/I.
l'yCTMHa — Ue KiJIbKICTb PeHOBUHN B OAUHULLI 06'eMy. Uepe3 MeHLLYy ryCTUHY
Tenniwa yactuHa Boau nigiimaetbes. Ii 3aMiHIOe XonoaHila i WinbHiwa Boja 3
BEPXHbOI YaCTUHW KacTpyi.

Konu 6inbw rapsiya Boga NigiiMaeTbCsl, TO BTpayae 4acTUHY CBOro Harpi-
BY. BOHa OXONOOXKYETLCA | CTAE TYCTILOLO.

BogHouac xonogHa BofAa, fika 3aMiHWNa rapady Ha AHi KacTpyni, Tenep
Harpinacs. BoHa cTtasla MeHLW TycTOR i no4vana migimmarucs. MNMpouyec noynHa-
€TbCA 3HOBY. Y pe3ynbTaTi B KacTpyni BMHMKAE pyx piguvHu. Liei ke npouec
BiaObyBaeTbCcA B atMocepi. Take sABMLE CrOCTEPIraEMo y MNOBITPI KiMHATK
3 obirpiBayem Ta B iHWMX MicusX, e € IKepesio Tenna.

AK TV 3HaELW, KOHBEKLSA — L& NepeMilleHHA Harpitux 4acTUHOK (pignH abo
razie). Uepes Te, WO HarpiTi aToMu LUBUALLE PYXat0TbCs, BOHM NifiriMatoTbCs Bropy,
iXHS TyCTMHa CTae MeHLUO. Harpita peyoBuHa CTae ferwoto. iXHe Micle 3animMa-
FOTb XO/I04HI YaCTUHKU. Tak BigbyBaeTbCA NepemillleHHss peqyoBuH (rasis i piguH).

Pyx HarpiTmx 4acTMHOK crocTepiraeMo Ha npuknagi niggapbéosaHoi BOAN
(man. 9).

YaBu cobi 6yaMHOK B3UMKY. MOXHa NOMITUTW,

LLLO Ha ropuLi 3aBXAau Ay>ke Tenno. A B niaani Ha-
TOMIiCTb — NPOX0/0AHO. Lle BiabyBaeTbcs vepes
KOHBEKLit0. ApKe Nif 4ac HarpiBaHHsS MOBITPS
CTae ferwnMm i niginmaersca Ao cteni. XonogHe
NnoBiTps Habarato Bax4e, TOMY OMYCKAETbCA Ha
nignory. Konu tenne Nositpsa pyxaeTbcs A0 cTeni,
a XonofHe MoBiTPA OMyCKaeTbCA, Ui ABa NOBITPA-
Hi MOTOKM CTMKaOTbCS i 3MiLLUYHOTbLCS. YHacNigokK Marn. 9. Pyx monekyn nigdapb6osaHoi

LIbOro TENO Bif TENIOro MOBITPA MNepeaacTbCa BOAV NIA Hac HarpiBaHH:
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Posgin 1 ®i3nyHi BRNacTMBOCTI rasis

XONOAHIWOMY MNOBITPHO. TaKMM YMHOM MOBITPA
po3noainsaeTbea y KimHarti (man. 10).

Mam'Ataloum NPo KOHBEKLLit0, MOXXHa efpek-
TUBHIlLe OO6IrpiTM abo oxonoanutn O6yANHOK.
Hanpuknag, obirpiBadi Tpeba po3TalloByBaTm
6nnK4Ye 40 Nignorn, a KoHAULUIOHEPN — BULLE
yepes Te, WO Tenae noBiTps NigiiMaeTbca Bro-
py, @ X0/104HEe — OMNYyCKaeTbCS.

Y pesknx gyxoBKax 3aCTOCOBYHOTb KOH-

Man. 10. Pyx Harpitoro nositpst BEKLi0. ¥ KOHBEKL,AHUX Mneyax BUKOPMUCTO-
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y KiMHaTi BYIOTb BEHTUNATOPU 1 BUTSHKHI CUCTEMM.

BoHn 3abe3nevytoTb KPyrosBuini pyx MoBiTpsA

BCepeAVHi AYXOBKMW Mifg vac BUMiKaHHSA, Hanpas/isaym rapsaye rnositpsa npsmMo

Ha NpoayKTtu. Lle AOo3BONSE roTyBath DKy LWBMALLE Ta PIBHOMIpPHILLE, HXK KO
Tl NPOCTO MOCTaBMAN MOPSAL i3 HarpiBa/IbHUMW efleMeHTaMUu OYXOBKMU.

€ 6e3ni4 NpuKnagiB KOHBEKLLiTYy MOBCAKAEHHOMY >XUTTI.

Hanpuknag, yalwka rapsyoro 4aro, dka napye. NMapa 3 yalwkuy nigirimaetsca
Bropy. Tak Tern/io nepegacrbcs NOBITPHO. AGO XX PO3MOPOXKYBaHHS 3aMOpPOXKe-
HUX NPOAYKTIB. 3aMOPOXXEHI NPOAYKTU TaHyTb Mif XO/104HOK0 MPOTOYHOK BO-
OO0 WBUALLe, HDK AKLLLO TX NOMICTUTK Y BoAy. Lle NoB'A3aHO 3 TUM, WO NMpOTOY-
Ha BOAa NMepepgae TeEM/I0 NPOAyKTam LUBUALLIE.

MprknagoM KOHBEKLi TaKOX € MOBITPsAHA Kynd. Harpisad ycepefuHi Kyni
HarpiBae noBsiTpsA. BOHO pyxaeTbcs Bropy. Yepes ue nosiTpsHa Kyns niginma-
eTbcA. o6 onycTUTUcs, HeobXigHO BMAYCTUTU TPOXM rapsyoro nositps. Voro
MicLie 3alime NpoxosiogHe NOBITPSA, AKe 3MYCUTb KY/t0 ONMyCKaTUCS.

KoHBeKLUisl Hag3BMYaMHO BaXkK/IMBa B METEOPOOrii, abo BMBYEHHI norogu.
MoTOKM TEN0ro i X0NoA4HOro MoBiTPSA B atTMoctepi CTBOPHOOTb XMapu Pi3HOI
dopmn. HUMM MOXKHa NOACHUTKU FPO3U, TOPHAAO i NOroaHi GpoHTK.

BUCHOBKU

HarpiTe noBiTpa MeHLUe 3a ryCTUHOR, HDK XO/04He. ToMy HarpiTe
MOBITPA NigiiMaeTbCs Bropy, a Xo/04He ONyCKaeTbCsA. Tenne NoBiTps
(AK i BCi rasm) nerwue xono4HoOro.

€ 6e3ni4 NpukKiafiB KOHBEKLLT Y MOBCAKAEHHOMY >XUTTIi. Lle Mo-
XKyTb ByTU i 3BUYaliHi NOBYTOBI ABMLLA. Hanpuknag, 3akunaHHs Bogu
abo napa 3 Yallky rapsvoro Hamoto.
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BucHoBKU

MprnknagomMm KOHBEKLLii, NOB'A3aHOI 3 PyXOM MOBITPS, € MOBITPSAHA
Kyns. HarpiBau ycepefnHi NoBITPAHOI Ky/i Harpisae rnosiTps. BoHo py-
XaeTbcsa Bropy. Yepes ue kynsa nigirimaeTtscs. LWWo6 onyctntucs, Heob6-
XiAHO BMNYCTUTM TPOXM rapsYoro nosiTps. Moro micue 3alime npoxo-
NlofiHe NOBITPSA, AIKe 3MYCUTb KY/HO0 OMyCKaTUCS.

KoHCneKT y4HA

KOHBeKLUis — Le nepeMilleHHsA HarpitTux 4YacTMHOK (piguH abo
rasie). Harpiti atomn wBugwe pyxaroTbCcsa. TOMy BOHM MigdiiMaroTb-
CA Bropy. iXHE Micue 3aiMaroTb XOI0AHI YacTUHKW. Tak BiabyBaeTbCsA
nepemiuleHHs pevyoBuH (rasie i piguH).

3anuTaHHA | 3aBAaHHA

1. Lo BigdyBaeTbCA 3 HaCTMHKaMM pevyoBUHU (pignHamMu, rasamm)
nig yac HarpiBaHHA?

2. Lo Take KOHBeKL,ia?

3. dkuii gocnig Hao4YHO MOKasye nepemi-
LWEHHSA HarpiToi YaCTUHN PevYOBUHN?

4. Haegu npuknagn BMKOPUCTAHHSA MpoO-
Llecy KOHBeKL,iy nobyTi.

5. ToacHu cxemy pyxy nositpsa (man. 11).

Man. 11. Pyx noBiTpsi

UikaBi hakTn

U 3Haew Tn, K YTBOPHETLCA MOPCbKUIA 6pu3? YOEHb Cyxo-
i HarpiBaeTbCsa LWBMALIE, HPK Mope. Tense MoBITPA MigiiMaeTbcA
3 3eMNi | PyxaeTbcs 40 MOpPA. TaM BOHO OXOMOMKYETLCA. oMy Ha
3aMiHy NPUXOANTL XOMNOAHILLE Ta BOMOTiLLIE MOBITPSA 3 Mops. Voro i
Ha3nBalTb MOPCbLKUM O6PU30OM. TaKMM YMHOM BUHUWKAE Kpyrosa Te-
yig nosiTps.
YHOUi 3eMnsa ocTurae wBuLle, HiK Mope. XonoaHe nositpsa ni-
AirimaeTbea 3 cywi i npsamye Ao mops. Llein noTik NoOBITpA HasMBaloTb
6eperosnm 6pn3om.
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Po3gin 1 ®i3nyHi BNACTMBOCTI rasis

pvxX MOBITPA V npupogdi — BiTep. dniorep

BiTep 3aBXaun 6yB Ay>ke BaXXIMBUM A8 Ntofei. Tucadi pokisB TOMy MOPSIKU
BUKOPWCTOBYBa/IN BiTEP, W06 NepeTHyT Mope Ha kopabnsax. A cborofHi 3asas-
K/ BITPAHUM Typ6iHam My BUPOOBNSEMO enekTpuKy. Ane BUYeHMM 3Hazobunocs
6arato 4acy, LWob 3po3yMiTH, AK caMe BUHUKAE BiTep.

ATMOCepa — Ue BCe NOBITPA, AKe € Ha nnaHeTi 3emnsa. BoHO yTBOpPIOE ra-
30BY OO0MOHKY, WO OTo4ye 3em/t0. TOBLLMHA Liiei OBOTOHKN CTAaHOBUTbL 6/IM3bKO
100 kinomeTpiB. Xo4a MU LbOro He 6a4MMO, NOBITPS CKNALAETLCA 3 MINbAPAIB
KPUXITHUX YacToK. Konu Ui 4YacTMHKM MNOBITPA pyxatoTbCA B aTMochepi 3emni, Bu-
HUKae BiTep. BiTep — uUe pyx YaCcTUHOK NOBITPA. BiTep BUKNVKaHWI HEPIBHOMIp-
HUM HarpiBaHHAM Ta OXONOXKEHHAM 3eMHOi NoBepxHi. J/19 BU3HaYeHHA BITPY
HeobXigHi ABa haKTOpPM: LWBUAKICTb i HANPSMOK.

» YoMy BUHUMKAE BiTep?

Konu CoHue HarpiBae rnosepxHto 3eMii, HarpiBaeTbCA TakoXX atMmocgepa. [e-
AKi TepuTOpIi Ha 3em/i OTpUMYHOTE NPAMI MpomeHi COHLSA Becb piK i 3aBXXaun Tensi.
[HWi micua OoTPMMYIOTb HenpaMi NMPoMeHi. Lie 3an1exunTb Big reorpaiyHoro pos-
TawyBaHHSA MicueBocTi. Lo gani Big ekBaTOopa, TO HarpiBaHHA MOBEPXHI i aTMOC-
thepu 6yae meHWMM. Tak BigbyBaeTbLCA, OCKI/IbKN KYT HaxXuUy COHAYHUX NPOMEHIB
3MIHIOETBCA. TOMY KniMaT Tam XONOo4HIWni. Tenne NoBiTps fierwe — BOHO Migi-
iMaeTbcs Bropy. Mlomy Ha 3aMiHy HagxoauTb XOoAHe MnosiTpa. Lielt pyx nositps
3MyLUYE AyTU BITEP.

Bitep mo)ke 6yTn cnabkum abo cunbHUM. HalicuneHiwmin BiTep 6yBae nig yac
wrtopMiB. LLUITopmM — Le cunbHa Byps, BiTep Ha MOpi U1 03epi. LUTopm Lwe Ha3mnsa-
I0Tb TOPHAaA0, UMKNOH UM yparaH. TopHago (cMepy) — Le NoBITPSAHI KOMTOHW, SKi
LWBUAKO 06epTatoTbcs. BOHM yTBOPIOKOTLCS BCEpeAMHI Oypi Ta NPOCTAraloTbCs Bif
XMapu A0 MOBEPXHi 3eMsi abo BoANu. LIMKAOH — MOBITPSAHNI BUXOP 3 HU3bKUM
TUCKOM Y LeHTPI. YparaH — Le LUTOPM i3 CU/IbHUM BiTPOM a60 NOTY>KHUMW NOpU-
Bamu BIiTpY. Mig yac yparaHy Moxke 6yTv HeBeMKUIA JOLL,

BiTpy po3pi3HAIOTL 3a HanpaAMKamMu. HanpsamMoK NOTOKY MOBITPSA BU3HaYa0Tb
3a TiEl0 CTOPOHOO FOPU3OHTY, 3BiAKN BiH AMe. € HOTUPU OCHOBHI CTOPOHU Topu-
30HTY: MiBHIiY, MiBAEHb, 3axif i cxig. AKWo, Hanpuknag, BiTep gMe i3 3axogy, Noro
Ha3MBaroTb 3axigHUM. Lle o3Hauae, LWo NoBITPA pyxaeTbecs i3 3axoy Ha CXif.

BiTpn BnAvBaloTb Ha norofy. BoHM NpPUHOCATL NPOXOJSI0AHE MOBITPA B TEM/i
Micus. TakoXK MOXKYTb MPUHOCUTM AOLL, CHIr abo HaBiTb nNuA i nicok. Hanpuknag,
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y MiBaeHHIN A3ii BiTpY BAITKY CNPUYMHSAIOTL A0LL. Taki
BIiTPM BifOMi AK MYCOHW.

3 [JaBHIX YaciB NO0AM BUKOPUCTOBYBaUIN  CUSTY
BiTPY. MOpsAKM NoOKNagaincs Ha BiTPW, MNOJOPOXY-
toun okeaHamu. Slloan y ctapi 4yacu 6yayBanun BITPsiHI
M/IMHWN. TaKoXX KOJINCb CTBOPHOBA/IM MaLUNHU, AKI BU-
KOPUCTOBYB&/IN €HEPril0 BITPY A1 NOBOPOTY Kame-
HIB ab0 AN NogpiOHEHHSA 3epHa Ta nepekavyBaHHS
BoAn. CbOrofHi Noay 3acTOCOBYHOTb BITPAHI MJ/IMHU
Ana BUPOGNeHHs enekTpoeHeprii. Mpyu BUPOGHMLTBI
eHeprii 3a JOMNOMOror BITPY HeMae Hebe3neyHux Bia-
xogis (man. 12).

BiTpu, AKi AMYyTb Y BCbOMY CBITi, BN/IMBaOTh | Ha
KnimaT. Lle pobuTb BUBYEHHS BITPY BaXK/IMBOK YacTu-
HOI HayKn MeTeOpOsIOrii, ska BMBYA€E 3MiHM NOroam
i po3pobnse metoam Ti nepegbayeHHs. BiTpu Baxk-
NINBI TaKOX 4Yepes Te, WO Li Macnu pyxoMoro rnositps
3MiHIOOTE BUrNaa 3emni. BiTpn, Tak camo K BOAa,
NOCTINHO CTUPaloTb ckeni Ta POPMYIOTb KaHbAOHM. TX
e HasuBaloTb yuleMHM abo apu. Lle rnnboki, Hewwm-
POKi ONNHW 3 KPYTUMW CTiHAMW. BOHM yTBOPIOOTBLCS, _

. . o . . . cunn BITPY: a — MJIMH; 6 —

KoNn BiTep i Boda PYrHYIOTL MpCbKi Nopoau. MoTyXHi NApyCHE CyJHO; B — CyuacHa
NMopvBK MOBITPA 3a6MpatoTb MICOK i rPYHT. Lie HasnBa- BiTpsHA Typ6iHa
€TbCS BITPOBOIO epo3iern. MicusiMu BITPM 3acnnaroTb
MickOM pogtounii rpyHT (man. 13).

Man. 12. BukopucTtaHHs

PaHiwe He 6yno NpuUcTpoOIiB /18 MPOrHO3yBaHHSA
norogn. /llogm noknagannuca Ha 6esnocepegHe cro-
CTepeXXeHHs, [OCBIfA | HapoAHY MyapicTb Yy nepenba-
YeHHI moroau i CTaHy BiTPy. 3BMYANHOI NPaKTUKOH
Oyno nigkugatn TpaBWHKY B NOBITPS, W06 AisHaTUCS
HarnpsAMOoK BITpy.

OfHUM 3 Neplmnx BUHANOEHUX IHCTPYMEHTIB Ans
BM3HA4YeHHS HanpsiMKy BiTpy cTaB dtorep. BiH 6yB
CNPOEKTOBaHW Tak, W06 Nerko obeprartmcs i BKasyBa-

TV HanpsAMOK.
Man. 13. Mpuknagn

dniorep — uUe nNpunag AN1a BU3HAYEHHA Ha- _ )
BiTPOBOI epos3il

NpsiMKy BiTPy. BiH cknagaetbcs 3 ABOX 4acTuH. Lle
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Man. 14. dnorepu

BKa3iBHMK i (DIKCOBaHMI MOKa>KUYMK HanpsMKy. PikcoBaHU MOKaXK4YMK BKa3ye Ha
NiBHiY, NMiBAEHb, CXif uM 3axig (man. 14).

Konwu BiTep NoBUTb TOBCTUI KiHELb MOKaXK4MKa, BiH NMoBepTae Moro. CTpinka
BKa3sye y HanpsiMKy, B AKOMY AMe BiTep. AKLO0 CTpifika BKalye Ha Mmapkep «[iBHiu»
Ha goaitorepi, ue o3Hauyae, Wo BiTep AMe 3 MiBHOYI Ha NiBAEHb.

Y Haw 4ac oitorepu 3acTOCOBYHOTb 4acTille SK npukpacu 6yaisens. Jopori
i ecTeTMUYHO oopmieHi haorepn MoXXHa No6avynTn Ha gaxax 6yanHKIB.

BucHoBKU

ATmMoOchepa — uge razoBa 060/M0HKa, WO OTouye 3emM/t0. ToBLMHA
Liel 060/10HKN CTaHOBUTL 6NM3bKO 100 KinoMeTpiB.

MoBITPA cKNafaeTbCa 3 MiNbAPAIB KPUXITHUX YacTUHOK. Konn Ui
YacTMHKM MNOBITPA MNepeMillytoTbca B atMocdepi 3emni, Ame BiTep.

Tenne noBiTps nerwe. BoHo nigiimaeTbes Bropy. MloMy Ha 3aMiHy
HaaxoauTb XonoAHe MoBiTps. Lleii pyx noBiTpsa 3MmyLluye aytun BiTep.

3 JaBHIX YaciB N1H0An KOPUCTYHOTbCS CMNOK0 BiTPY. CbOroaHi M1 BU-
KOPUCTOBYEMO BITPSAHI MAVIHU AN BUPOO/IEHHSA eNeKTPOoeHepril.

BiTep Bn/iMBae Ha Norogy il HaBiTb Ha KaiMar.

KoOHCNEeKT y4HA

BiTep — Ue pyx YacTMHOK MNOBITPS, BUKIVNKAHUW HEPIBHOMIPHUM
HarpiBaHHSM | OXONOMKEHHAM. [Nsi BU3HAYEHHS BITPY HeoOXigHi
ABa hakTopu: LUBUAKICTb | HANPSMOK.

drorep — npunag aAns BU3Ha4YeHHs HarnpsMKy BiTpy. BiH cknaga-
€TbCA 3 ABOX YaCTWH: BKa3iBHMKA ii (PiIKCOBAHOTO MOKaXK4MKa Hanpsm-
Ky. PiKCOBaHU NMOKaKUMK BKa3ye Ha MiBHiY, niBaeHb, cxif i 3axia,



85. Pyx noBiTps y npupoai — BiTep. ®niorep

3anuTaHHs i 3aBAaHHA

Ha3Bu npuynHM NepemiweHHsA YaCcTUHOK NOBITPSA B aTMocdepi.
Llo Ha3mBatoTb BITPOM?

AK y JaBHUHY BUKOPUCTOBYBaIN CUMY BITPY?

AK BUKOPUCTOBYIOTb CUY BITPY CbOrOAHI?

AKnA Npunag gonomarae BU3HAUYUTU HaNpPSAMOK BiTpy?

HasBn HeraTuBHWUI BMAUB BITPY.

o0, wWNE

LiikaBi dakTtn

B aepornopTax BCTaHOB/OKTL BENKWUIA (torep,
AKWIA HasMBaeTbCs BIiTPOBKAa3. BiH cx0oXwuil Ha Ko-
HYC i3 TKaHMHW. Moro we HasMBaloTb KOHYCOM BiT-
py, BIiTPOBOK LUKApMeTKo, BIiTPOBUM pPYyKaBOM.

MonpakKTuKyii HaykKy nasom i3 [40poCc/iMMu

IHCTpyMeHTU Ta 3irum nanip Big LEHTPY Ha KOXXHOMY
MaTtepiasin: nanip, no giaroHasii B 061ABI 3 YHOTUPbLOX 3rVHIB
COJTOMUHKA, Kneid, CTOPOHMU, W06 BUILLIOB BiAMITb MO3HAUKy

HOXWL,, WNWAbKa, NiHilika, XpecT. B OAVH CaHTUMETP.
oniseup.

Po3pix nanip Ha KOXXHOMY OfVH KiHelb KOXHOro 3 po3pidaHnx
3rUHI 40 NO3HAYOK. TPUKYTHUKIB 3arHn B LEHTP.
lMocTaB COMTOMUHKY
i MPOKOJIN BCE LUMUMBKOIO.
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§ 6 TensionNpoBiAHICTbL NOBITPA

TBepai, pigki Ta rasonofibHi peyoBUHM MO-pPi3HOMY NepefaroTb TenJso.
34aTHICTb NPOBOAUTU TEMNO Ha3MBAETLCA Tern/onpoBigHicTio. L Briactu-
BiCTb NMOB'A3aHa 3 po3TallyBaHHAM Ta PyXOM MOJEKY/T PEHOBUHM.

Y pignHax i rasax Tenjso nepefactbca came yepes pyx Morsekysn. pore
HalikpalwmmMy NpoBigHMKaMU Tensa € TBephi pevoBMHW, OCOBGIMBO MeTaIN.

» [Mpuragain qisnyHi Tina, ski go6pe npoBoAATb Tenno. HaBegn npu-
Knagw.

XopownmMmn NpoBigHMKaAMKM Tenna € antoMiHiin, Migb i Hep)kaBitoya cTaslb.
Lle — meTanun. 3 HUX BUTOTOBASAKOTb KacTpyni i YaliHUKU. M1 BUKOPUCTOBYEMO
X AnA NpurotyBaHHA Ki. KacTpyni wWBUAKO HarpiBatoTbCA. TOMY DKy MOXHa
NpUroTyBat 3a KOPOTLUWIA Yac.

Jeski matepiann He AO3BOJIAKOTL TEMN/Y NPOXOAUTU Yepe3 HUX. BOHW Bigo-
Mi SIK i30n1aTOpPK (Tennoizonartopun). Taki maTepianin He NPOMyckKarTb Tern/so.
MoraHi NpoBIgHUKN — Lie XOpOoLUi i30N1ATOPU.

TennoizonaropamMmu € AepeBo, CK/0, Nanip, wepctb, ryma, piguHu, nnac-
TUK, rasy, ocob6siMBO NOBITPA.

MnacTnk i gepeBO BUKOPUCTOBYIOTb, Hanpuknag, 418 BUITOTOB/IEHHSA PYy-
YOK KacTpy/b, MPAacoK i YaliHMKiB. BOHN gonomaratoTb 3py4HO TpMMaTu ix.

ByanisenbHi MaTepiann, Taki AK uUerna, CKNoBOJIOKHO, NonicTuposn, aséect
i miHOMAacT, noraHo MPOBOAATL Tenno. BoHW 36epiratoTb y 6ygunHKax Tensao
B3MMKY i npoxonoay BAiTky (man. 15).

MeBHi TpaHCNOPTHI 3acobM NOKPUTI MartepianaMmy 3 rMoraHMMM MNpPoBigHU-
kamu Ternna. BoHn nepeBo3sTb SIerko3aMMncTi Mmatepianu, Hanpuknag, 6eH3uH.
Take MOKPUTTA aBTOMOOGI/IB 3ano6irae HarpiBaHHO GEH3MHY | MOro 3aropsiHHIO.

Man. 15. MNpuknagn TensoizonAaTopis y 6yaiBHALTBI



§ 6. TennonpoBigHIiCTL NOBITPA

Y Tepmocax, XOoNnoguabHUKax i AyXOBKax
ay>e etheKTMBHO BUKOPUCTOBYHOTb i30/151Li0.
Came TOMy Hawla Dka Ta Hanoi 3amLarTbCA
rapsa4mmm abo xonogHUMM.

MoBiTpss — noraHwWii NPoBIAHUK Tenna.
Noro monekynu He nepebyBatoTb y MOCTili-
HOMY KOHTaKTi ogHa 3 ofgHor. Monekynm
MoBIiTPA po3TawoBaHi 3aHafTo  [asieko,
wob egeKTMBHO MnepegaBaTy Tenso ofHa
OHiI.

Jllogn BUKOPUCTOBYIOTb MNOBITPA SK i30-
NAUIHWIA MaTepian ana 36epeXkeHHs Tenna,
Hanpuvknag, ofs1 BUroToB/MIEHHA CK/OMaKeTiB.
BikHO 3i CK/I0MaKeToM CTBOPHOKOTH LUIAXOM
CK/eloBaHHA [BOX /NCTIB ckna. MK HumK
3a/MwaloTb MPOCTIP, 3arNOBHEHUK MOBITPAM.
Lle 3ano6irae BUTOKY Tensa.

TennoizonaropomMm € wepctb. 1 BUKO-
pPUCTOBYIOTb A/19 BUTOTOBJIEHHS KOBAP i LLep-
CTAHOro opgAry. XyTpo TBapuH MOraHo npo-
BOAUTL Tenno. Le 3axuvwiae ix Big xonopy
(man. 16).

BiBui o6pocTaloTb TyCTOH LUEPCTHO —
BOHa yTpuMye MoBiTpA. Koim Ha Bynumyi Xo-
NogHo, TBapUHM PO3NyWYHTh XyTpo. [MT1axm
Te XX came poo6aAThb 3i cBOIM Nip'am. Lie 3aTpu-
MY€E MOBITPS | 3HMKYE KiNIbKICTb BTPAY4eHOro
Tenna. barato TBapuMH 061aWITOBYHOTL CBOI
OOMIBKUM Mif CHiroM. MiXK CHDXKMHKaMmn 3atpu-
MYETbCS MOBITPA. TaKUM YMHOM CTBOPHOETLCS
NOBITPSIHWIA Wap. BiH 36epirae BracHe Ten-
no TBapuvHU. Tak caMoO 3axuLleHi Big xonoay

i 03UMI KynbTypW.
Man. 16. Mpuknagu Tensoizonauii

OauvH 3i cnocobiB 36epertu BnacHe Ten- )
y nNpupogai

NO y XOMNOAHWIA AeHb — opsratyi BGpPaHHS,
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Man. 17. Npuknagn Tennoi3onsauii B ogasi

Lo 3aTpumMye NoBiTpsA. 3MMOBI KOMOGIHE30HW 3 MYyXOBUMM HarnoBHOBavyemM [006-
pe 3axumLaloTb Bif X004y B3MMKY. iXHIA Nip'AHMA HanoBHIOBaY 3aTpumMye O6a-
rato nositpsa (maun. 17).

Tn Konuckb 4vyB / vyna Npo TepMo6INn3Hy? TepMobGiIM3Ha — XOpPOoLUKNiA i30-
natop. Ii BUKOPUCTOBYIOTL A/151 36ePeXXeHHs Tenna.

BucHoBKU

30aTHICTb PEYOBMHM NPOBOANTU TEN/I0 Ha3MBaETbCA TEMN/10MpPo-

ifAHICTIO.

Y pignHax i razax Tenno nepefactbca vepes pyx Mosieky”n. Mosir-
pa — noraHuii NPoBigHWK Tenna. Moro monekynu He nepebyBaroTb
y MOCTIAHOMY KOHTaKTi ogHa 3 OofHOl0. Monekynn NoBiTPSA po3Tallo-
BaHi 3aHaATO Jasieko, Wob epeKTMBHO nepegasaTy Tenao ofHa of-
Hili. HalikpawmmMmn npoBigHMKaMy Tenna € TBepAi pevyoBMHU, 0cobnu-
BO MeTa/n.

Jeski maTtepianu He NpPoBOAATL TEM/0. BOHM BigoMmi sIK i3oniatopu
(Tennoizonatopwu). Yepes Taki matepiasin TeNI0 He MOXXe NMPOXoauTn.

TennonpoBigHICTb — L 34aTHICTb Pe4YOBMHN NPOBOANTU TEMJO.
TennonpoBigHICTb 3aN1eXUTb Bif poO3TallyBaHHSA Ta PyxXy MOJIEKY/I.

TennoisonaTopu — Ue MaTepiann, AKi He NPoOBOAATb Tenso.
TennoisonatopamMn € AepeBo, CK/O, nanip, WepcTb, XyTpo, nip's,
ryma, piguHun, nnacTtumk, ra3m, ocob6nmMBoO MNOBITPS.



§ 6. TennonpoBigHICTb MNOBITPSA

Lo Ha3uBaroTb TEN/IONPOBIAHICTIO?

fAKi peyoBUHM [OOpEe NPOBOAATL TEMIO?

Yomy NOBITPS — NoOraHuii NpoBigHMK Tenna?

Hassun Bigomi TOGI TenoisonatTopu.

AK NtoagnHa BUKOPUCTOBYE BAACTUBOCTI TEM/0I30NATOPIB?
AKi npuKnagm Tennoi3onsauily npupoai TM MoXkew HaBecTn?

oOghrWNPE

MonpakTnKyii HaykKy pa3oM i3 A0poc/iMMu

Po3rnsaHb cxemy, IHCTPYMEHTHN Ta maTepianu: Bigpix Bepx
MOSICHW fijt0 OfjHa CK/IsiHA NASIWKA 3 KPULLIKOK  M1ACTUKOBOT M/IALLIKA.
TepmMoca. (0,5 niTpa), ogHa nnacTukoBa nisLKa

3 KpumLkoto (1,5 niTpa 3a po3mipom
CKNAHOT NASALLKN), OANH 6aNTOHYMK
3 NiHO, K/1eNKa cTpiyka.

MomicTn KpuLKY Monpocu Korock i3 A4opOCUX pPo3nu- Micnsa BUCKUXaHHA

Bif, NN1acTUKOBOT NINTK MiHY AOBKOMAA CKAAHOT NASLLKN. 06epexHo 06pixkK
NIALWKN Ha AHO. MoTpibHO BYTN O6EPEXHUM i BUKO- 3ainBy niHy
MocTaB CKASIHY MASLWKY  PUCTOBYBATU 'YMOBI pyKaBUUKM! 3BEPXY MSALLKM.

B cepeaHy 3ayekali 0gvH geHb, Wob niHa
Ha KPWILLIKY. BMCOX/1a.
O6kneit NASALWKY KNelikow CTPIYKOoLo. otoBo! Maew

B1aCHUIA TepMoc.
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§ 7 TUCK NOBITPA. ATMOC(EPHUA TUCK

»  AKTW ragacll, Ui Mae roBsiTps macy?

MoBITPSA 3aBXAW HaBKOMO Hac. Mu He Bigyy-

Man. 18. BaEMO 10ro. TOMy MOXXEeMO MoAyMaTH, Lo NOBiT-
Maca

. ps He mae macu. Ane ue He Tak. Maca nositps y
NnoBITPA

kopobui (kopobka mae thopmy KyHa, OCHOBOHO
SIKOrO € KBajpar 3i CTOpOHOto 1 aM) 3a Temnepa-
Typu 0° C gopiBHtoe 1,3 1 (man. 18).

BukoHaii pocnipg,

JoBecTun, Wo NOBITPS Mae macy,

Man. 19.

MopiBHAHHA MacK
MOPOXKHbLOT Ta HaAQyTOl
NOBITPAHMX KY/1bOK

TUCK NOBITPA — Uge Bara MoJsiekyn NoBiTPs, AKi TUCHYTb Ha 3emnto. lMo-
BITPS YMHUTbL Ha Hac TUCK 3ycibid. Ane My He BiguyBaemMo LbOro TUCKy. Aoke
BCepeAMHi Halloro Tifla € NoBiTPs. BOHO Mae NPMGAN3HO Takuii camMuii TUCK, K
i NoBITPs 30BHI (Man. 20).

ATMoOcepHU TUCK — Lie TUCK, 3 AKUM atMmocdepa 3emni gie Ha 3eMHy
noBepxHHO i BCi Tina.

ATMOCepHUIN TUCK 3a/1€XKUTb Big TeMmnepaTtypu Ta BUCOTH.

Konu nositpa ctae TenniwvM, BOHO PO3LIMPIOETLCA. Lie npu3soanTb J0
3MEHLUEHHSs Moro rycTmHu. K HacnifoK — 3HMKYETbCA TUCK. Konn NoBiTps cTae
XONOAHILLMM, BOHO CTUCKAETLCH, rycTiwae. Lle npu3BoamTb A0 NigBULLEHHSA TUC-
Ky. Uepes ue y CeKoTHOMY KliMaTi Ha eKBaTopi 3a3Buyail HU3bKUii TUCK NOBITPS.
Y xonogHux obnactsax 6ina MiBHiYHOro i MiBAEHHOTO MOMKCIB TUCK BUCOKUIA.

Wo suwe T nepebysBacwl Haj piBHEM MOpPS, TO MEHLUOK € rycTuHa no-
BiTpPs. OCKI/IbKM MEHL TycTe MOBITPS BaXXUTb MEHLUE, BOHO CTBOPHOE 6inbLu
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87. TUck NoBIiTpA. ATMOCKEpPHUA TUCK

HU3bKUIA TUCK NOBITPA. TOMY Ha BEPLUNHI BU-
COKOT ropn MOoXe BYTU BaXKKO OUXaTW.

BiAMIHHOCTI Yy TUCKOBI MOBITPA BUK/INKa-
I0Tb PyX MNOBITPA, TOOGTO YTBOPIOETLCA BIiTEP
i 6araTo IHWWUX NOrofHUX ABULL,

AK BUMIPATU TUCK nNosiTpa? OanHUUI
BMMIipIOBaHHA aTtMOC(EPHOro TUCKY — Mini-
MEeTPM PTYTHOIO CTOBMYMKA. IX Mo3Ha4vyarTb
MM PT. CT.

HopmaibHMM atmocthepHM TUCKOM BBa-
»aroTb TUCK 760 MM pT. CT.

Tunck NoBITPS 3a3BUYal BUMIPHOOTL 3a O0-
NOMOrol PTyTHOro bapomeTtpa. PTyTHUIN 6apo-
MeTp MICTUTb CTOBMYMK, 3arOBHEHUN PTYTTIO.
Ulo Buwe TUCK NOBITPS, TO BMWMM Byae cTOBM-
UMK PTyTi. BUMipsiBLWIM AOrO0 BUCOTY, MOXKHa BU-
3HauUUTN TUCK NOBITPA (Man. 21).

Y Hawi AHi Hal4acTile BUKOPUCTOBYIOTb
ungposuin GapomeTp. BiH € nopTatMBHMM
i 6iNbl TOYHUM. Y LbOMY NPUCTPOI NOKa3HU-
K1 3BMYaiHOro 6GapomeTpa-aHepoiga nepe-
TBOPHOKOTLCA Ha €NeKTPOHHWI CUTHa/T | BUBO-
OATLCA Ha eKpaH.

TUCK NOBITPA i Moroga. Y perioHax 3 HU3b-
KUM TUCKOM 3a3Bu4ail noraHa noroga. SKuwo
Yy MiCLEeBOCTI HM3bKWUIA MNOBITPSHUIA TUCK, MO-
BITPA 3 CyCigHiX obnacTtei 3 BULMM TUCKOM
oyne pyxatuca BcepeguHy. Lle 3mycmnTb NoBiT-
ps pyxatucsa Bropy. Konu BOHO NigiMiMaeTbCs
Bropy, BofsiHa napa KoHaeHcyeTbcA. e cnpu-
UYMHSE YTBOPEHHSA XMap i JOLLy.

HaTomicTb y perioHax 3 BUCOKMM TUCKOM
3a3BuMYall rapHa noroga. Tam rnoBiTPs BiNIbHO
CrnycKaeTbCcA 3ropu i HarpiBaetbcs. Lle Bu-
KNKaEe BUNAPOBYBaHHA | 3YMOB/IOE rapHy

cyxy norogy.

Man. 20. Hanpssimku TUCKyY NOBITps
Ha Tis1I0 toANHN, Ha 3emito

Man. 21. MNpuknagn 6apomeTpiB:
a— PTYTHWIA; 6 — 6GapomeTp-aHepoig;
B — UuMdopoBuii
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ATMOCEPHUIA TUCK He CKpPi3b OfHaKo-

BWUiA. Ha piBHI MOps TUCK Ha Hawe Tino 6inb-

LUWIA, HDK Ha BMUCOKIM ropi. Lle Tomy, wo Ha

BepLUMHaxX MeHLUe NoBiTpsA. T Konuck nitas /

NiTana nitakom abo npoinkapkas / NpodKkaKa-

na uyepes ropun? MabyTb, T Nomiyas / NOMi-

yana, Wo Yy ByXax «CTyKae», Konu niginmaeru-

CA BULWE UM cCnycCKaewlcs. Tak BigdyBaeTbCs,

Man. 22. Bnnue atmoccepHoro 60 TUCK BCepeuHi Byxa HamMaracTbCs CKOMi-

TUCKY B NiTak .
y y tOBaTu TUCK 30BHI (Man. 22).

BUCHOBKU

TUCK NOBITPA — Le Bara MoJsieky/1 NoBITPS, AKi TUCHYTb Ha 3eM/t0.
MoBiTpsa 3ycCi6GiY YUMHUTL Ha HAC TUCK.

ATMOCEPHUIA TUCK — TUCK, 3 AKUM atMocdepa 3emMii gie Ha 3eM-
HY MOBEPXHIOo i BCi Tina.

ATMOCEPHUIA TUCK 3aU1EXKUTL Bif, TEMNepaTtypu 1a BUCOTH.

BigMiHHOCTI B TUCKY MOBITPS BUKIMKaKOTb PyX MOBITps, TOGTO
YTBOPHETLCA BiTEp i 6ararto iHWNX NOro4HNXSABULL,

OanHuLi  BUMIpHOBaHHA arMocepHOro TUCKY — MiniMeTpu
pPTYTHOro ctoBn4ukKa. BoHM NO3HavaloTbCA MM pT. CT. HOpMa/ibHUM
aTMOC(hepHUM TUCKOM BBaXKatoTb TUCK B 760 MM pT. CT.

TUCK NOBITPA 3a3BUYail BUMIPHOKOTb 3a AOMNOMOIoOK PTYTHOro 6a-
pomeTpa.

ATMOC(EPHUI TUCK HE CKPI3b O4HaKOBUIA. Ha piBHI MOpPS TUCK Ha
Halle Tifo BiNbLINKA, HDK HAa BEPLUNHI TOPW.

ATMOChEepPHMIA TUCK — TUCK, 3 AIKUM aTMocgepa 3emMri A€ Ha 3eM-
HY NOBEPXHIO i BCi Tina.

ATMOCHhEPHUIA TUCK 3HMKYETLCA 3 BUCOTOHO.

OanHULI BUMIpKHOBaHHS aTMOCKEPHOro TUCKY — MifTiMeTpr pPTyT-
HOro CTOBMYMKa.
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87. Tuck noBiTps. ATMOCCDEPHWIA TUCK

3anuTtaHHA | 3aBOaHHA

Un mae nosiTpsa Bary?

LUlo Ha3mBatOTb aTMOCHEPHMNM TUCKOM?

Big yoro 3aneXxmtb 3MiHa aTMOCepHOro TUCKY?

Y AKUX oANHNLSAX BUMIPHOOTb aTMOCEPHUA TUCK?

AK HasmMBaeTbCA Npwunag 475 BUMIPHOBaAHHA aTMOCHEPHOro
TUCKY? SKi BOHM 6yBatOTb?

AKNUA TUCK NOBITPSi BBaXXakOTb HOPMasIbHUM?

o wDNpE

o

MonpakTuUKyiA HayKy pa3oM i3 [0pOoC/IMMu

IHCTPYMEHTM Ta MaTepiasiu:
CK/ISIHKA 3 BOAOM0, NIUCT KapTOHY.

KapToH Noknazmn Ha CKASHKY.

PyKOI0 LWi/IbHO MPUTUCHM KapTOH
[0 CKNSAHKW. MepeBepHU CKIISTHKY
goropu gHom. MNpunbepun pyky,

AKa yTPUMYE KapTOH Ha MicLj.

FAK BBAXAELL, YOMY KapTOH He nagae?
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Man. 23. BiTpsiHa efnlekTpocTaHLis
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BUKOpPUCTaHHA B/IACTUBOCTEN MOBITPS

MoBiTpa oTo4ye Hac 3ycibiy. Mu cnpuimaemo ue K 6yaeHHe asulle. MNMpo-
Te 6e3 MosiTpA Halle iCHYBaHHA HEMOXJ/INBE.

MoBiTpA ay>ke Baxk/MBe A1 XUBUX ICTOT. JTlogaMm, SK i 6araTbOM iHLLINM
TBapMHaMm i pocanHam, NoTpibHo gnxatn! AnxaHHA — Lie MPOLLeC B OPraHi3mi
XMBUX ICTOT. BiH BiaGyBaeTbCcA 3aBAAKM MNOBITPLO. [ig Yac AMxaHHA MU OTpU-
MYEMO KMCEHb 3 MOBITPSA | BUAIISEMO BYr/ieKucnuii ras. Lleii npouec nae »u-
BUM OpraHiamMam eHeprito, Wob icti, poctn Ta icHyBaTtu!

MoBiTpsa 34aeTbCcs Nerknm. Anie Hacnpaegi Noro gy>ke 6arato. BOHO TUCHe Ha
noeepxHto 3em/i. Lie Ha3nBaeTbCA TUCKOM MOBITPSA. T BigvyBaewl BUCOKNI TUCK
MOBITPSA Ha PiBHUHI. Tak BigOyBa€eTbcA, 60 BCA atmocdepa TucHe Ha Tebe. Ha Bep-
LUMHI TOPY TUCK NOBITPA HU3bKWIA. Lle TOMY W0 Ha Tebe TUCHe MeHLLIEe NOoBITPS.

ATMoOcdepa — ue 3axMcHU Wwap 3emni. BoHa TakoXX ckiiagaetbes i3 no-
BiTpA. MNoBITPA B Hawin atmocdepi gie AK i3onauia. BoHo He go3Bonse 3emni
cTaTu Ay>ke XO/o4HOK abo ay)ke rapadoro. MoBiTpa TakoX MOXe 3aXUCTUTU
Hac Big meTeopwuTiB. Lle wimatku 3anisa abo KamiHHSA, WO NagaroTb 3 KOCMOCY
Ha 3emno. MeTeopuTU MOXKYTb KOHTaKTyBaTW 3 Hallok aTMOC(eporo. BoHu
TPyTbCA 06 MOBITPS, YacTO 3roparTb i PO3MagarTbCA Ha APIOHI WMaTOuKW,
Tak i He AOCArHyBLUU 3eM/i.

MoBiTpa MOXe pyxaTucs LUBMAKO i Ha aa-
neki BiacTaHi. HaBiTb y Ay>ke TUXUIA AeHb no-
BITPS HABKOJ/IO HAC 3aBXAWN PyXaeTbCad — AMe
BiTep. Big pyxy NoOBIiTPA 3a/1€XKUTb 3MiHa NOro-
AW Ha BCil 3emni Ta Yy KOHKPETHIA MicL,eBOCTI.

34aBHa NOAMHA BUKOPUCTOBYE CWUY BIT-
py. Y mopennascTBi — A/19 pPyXy NapyCHUX Cy-
AeH. TakoxX BiTep goromarae npuBoanTn B Aito
M/IMHWN 1 BITPSAKU, CNPUYMHSE PyX BOAM TOLLO.
CbOrofHi cuny BIiTPY MOXHa BUKOPUCTOBYBAaTU
Ansa BUPOGEHHA eneKTpoeHeprii 3a AONoMO-
rol0 YCTaHOBKWU BITPSAHUX TYpOiH. Taki Typ6iHN
obepTaloTbCs Nig Ai€to BITPY /i BUTOTOBAAKOTHL
eNeKTPUUHy eHeprito. Ii MOXXHa BUKOPUCTOBY-



§ 8. BMKOpPUCTaHHS BNacTMBOCTE MNOBITPS

BaTM B No6yTi Ta y npomucnoBocTi (man. 23).
A Take Tl BAPOGHULTBO He 3abpyaHIOE HaBKO-
NIVLWLIHE cepefoBuLLe.

LLle ogHa BaxknmMBa BNacTUBICTb MOBIT-
pa — Tensie NoBIiTPSA nerwe XOos1I04HOro.
Came 3aBAsKMU Uil 0COBAMBOCTI BUHUKAE
KOHBeKLUia (Man. 24).

» TosicHM npuknagn KOHBeEKLii, 306pa-

YXeHi Ha MaJslroHKY 24.

MoBiTpsA noraHo NpoBoAUTL Tenso. To6-
TO MOBITPA — rapHWii Tennoizonatop. J/lroan-
Ha BUKOPWUCTOBYE U0 BACTUBICTb Y MNOOGYTI.
Hanpwvknag, 6yanHKK i301100Tb MaTepianamMmu,
4isg AKMx nobyaoBaHa Ha MnoraHii Tenaonpo-
BigHOCTI MoBiTpA. Martepiann gns Tennoilo-
nayii matoTe 6arato 6ynbballok nosiTpsa. Le
Aae 3Mory 3aTpmmaTu Tenso. Lo BnactusicTb
MOBITPS BUKOPUCTOBYIOTHL i Niff Yac BUIOTOB- Man. 24. Mpuknagy KOHBEKL;I:
NeHHsi MeTaNoNIacTMKOBUX BIKOH. Mix nucra- a— y NpuMiLLeHHi; 6, B — Y Npupogj
MU CK/a YTBOPIOKOTb MOBITPSAHY Kamepy. Lo
binbLUe y cknonakeTi Taknx kamep, To BinbLie
BiH Oyae yTpumyBatun Tenno y MPUMILLEHHI
(man. 25).

» HaBeon npukiagnm BUKOPUCTAHHS
rnoraHol TenjonpoBiAHOCTI MNOBITPS

NHOANHORKO, TBApUHaMW, NMTaxamMun.

JllognHa po3pobuna 6e3nid4 NpuUcTpoiB
i MexaHi3miB. [esKi 3 HUX BMKOPUCTOBYHOTb
y CBOIW Ail BnacTUBOCTI MoBiTps. Le i Tepmo-
cn, i KOHOULIOHEPWY, | NAUTKY, | XONOAUNBHUKMN,
i Hacocu (YCMOKTYBa/lbHUW, HarHiTasnbHUN),
pi3HOMaHITHI po3nopowlysadi Ta 6araTo Ma. 25. Mpuknaan BUKOPUCTaHHS

iHLIOrO. TennonpoBIAHOCTI NOBITPA
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BucHoBKuU

MoBITPSA Ay>Ke BaXKMBE A/151 XKMBUX ICTOT. JIloAsM nMOTpiGHO gnxaTu.
Tak camo — TBapuHawm i pocnvHam! Hacnpasgi nosiTpa gy>ke 6ararto,
i BOHO TUCHE Ha NOBepPXHIO 3eMmJli. Lie Ha3nBaeTbC TUCKOM MOBITPS.

ATmMOcepa — Le 3aXUCHMUI Wwap 3emi. BoHa TaKoXK CKNagaeTbCcs
i3 nosiTpsa. MNoBITPA B atMmocepi Aie K i3onauis. BoHo He fo3BONSAE
3emni cTatu gy>ke X0n104HOo abo ay>Ke rapsydoto.

Big pyxy NoBITpSA 3a/1€XKUTb 3MiHa NOroAu Ha BCili 3emni Ta y KOH-
KPETHIA MiCLEeBOCTI.

KOHCNeKT Yy4HA

MoBiTpsA Mae nNeBHi BNactmBoCTi. BOHO nepebyBaey rasonogi6bHo-
My CTaHi. TaKMM YMHOM MM MOXXEMO AmxaTtun. Tense NoBiTps ferwe xo-
nopHoro. YHacnigok uboro BigdyBaeTbcA KOHBeKLis. [MoBiTps noraHo
npoBoguTb Teno. MNpoTe BOHO — fo6puia izonaTop.

1. $Ki OCHOBHI BNacTMBOCTI NOBITPA?

fK NtogHa BUKOPWUCTOBYE CUNY BITPY?

3. {ki npunagn Ta MexaHiamMuy 3acHOBaHi Ha BUKOPUCTaHHI BacTu-
BOCTEW MOBITPA?

N

4. FAKMMNM BNacTUBOCTAMU MOBITPSA TU KOPUCTYELLCA?
| LUikaBi dhaktn

» LWogHsa gopocna nguvHa Bauxae 611M3bko 18-20 kinorpamis
nosiTpsA.

}  3BUYAlHIN NOANHI CKMTagHO obxoamTtuca 6e3 MoBITPSA AOBLUE
KiNIbKOX OeCATKIB cekyHA. Ane TpeHOBaHi CnopTCMeHU, 0CO6-
NNBO MnaBLUi, MOXYTb 3aTpUMyBaTU AUXaHHA Habarato goBLue.
Y CBITi ICHYE Kiflbka COTEHb NtOAel, AKi MOXKYyTb 06iTHCA 6e3
noBiTps OifbLue, HPK N'ATb XBU/IMH. A € HaBiTb Taki pekopacme-
HU, AKi 3[aTHI 3aTpyMaTu AMXaHHA Ha ABajusaTb XBU/IWH. Tpu-
Ba/le KNUCHEBE rO/I0AyBaHHA MOXEe MaTu BaXKi Hacnigku ans
MO3KY UM B3arasi npussectn 0o cmepri!



8 9. HarHiTanibHWiA Hacoc: 6yaoBa, NPUHUMN fAii, BUKOPUCTaHHSA

§ 9 HarHiTanibHUA Hacoc:
oypoBa, NpUHUMN Aii, BUKOPUCTaHWiA

Hacoc — Lie MexaHiuYHUA NpUcTpili. Ioro BUKOPUCTOBYIOTbL A5 NepeMi-
LEeHHS pignH abo rasie. CeplLie — BaXXMBWUIA Hacoc ANns noaei i TBapuH. BoHo
ponomarae pyxatmcsa Kposi.

Mepwwnii Hacoc 6yB onucaHwii Apximegom 6an3bko 300 pokiB A0 HaLoi
epun. Apxime — Ue gaBHbOrpeLbKuii MaremMatuk, i3k, BUHaXIgHUK 1 iHXe-
Hep. Mloro BuHaxig BigoMuii K rBUHTOBUI Hacoc Apximega. Hacocu npatio-
H0Tb 3aBASKU CUMI CTUCKaHHS ab0 XX BUKOPUCTaHHIO MEeXaHiUHUX CUJ, SIKi LUTOB-
XarTb PEYOBUHY, Y/ LWASAXOM (i3UYHOro nigiiomy.

Hacoc — ue mexaHiuyHuii NpucTpiii. BiH BUKOHYE po6OTYy Ha nigriom,
TpaHCcNopTyBaHHSA abo CTUCHEHHS pPiAvH i rasiB. Hacocammn 3a3Bunyan Hasu-
BalOTb NPUCTPOI AN nepekavyBaHHA pPiguHK abo NPUCTPOI 3 PYHHUM NPUBO-
aowm (mau. 26).

HarHitTanbHuii (NOBITPSAHWIA, MOPLUHEBUIA) HAcoCc — LUe MNPUCTpIn ang
BULLTOBXYBaHHS MOBITPS.

Mar. 26. Mpuknagy HacociB: a—3006paKeHHs MOPLUHEBOro Hacoca, NprubnnsHo 1450 pik;

6— Hacoc BOA03/MBY; B— PY4YHWUI aBTOMODGINbHUIA HACOC;I — BE/IOCUNEAHWNIA HAcoc;
[ — nomna Ans BoAw; € — KOJI0HKa;>k— Hacoc A1 BUKaYyBaHHS HadTy
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Man. 27. bygoBa HarHitasibHOro (NOPLLUHEBOro) Hacoca

MpuHUMN pobOTN MOPLUHEBOro Hacoca (Man. 27) noasirae B HacTyMHOMY.
Mpn pyci NoplwHA NpaBopyY y pobodili kamepi Hacoca CTBOPHOETLCS PO3pia-
YKEHHSA. HUXKHIM KnanaH (3acniHka, Wo NpUKpuBae OTBIp, Yepes aKnii Npoxoantb
napa, ras, piaMHa Toul0) BiAKPUTUI, a BEPXHIA KnanaH — 3aKpuUTUii. Tak Bigby-
BAETbCSI BCMOKTYBaHHS pignHU. Mpu pyci y 3BOPOTHOMY HarnpsiMKy B po6Ouiii
Kamepi CTBOPHOETLCA HaA/MLLIKOBUI TUCK. ToAi BEPXHIN KnamnaH BXXe BiAKPUTUNA,
a HWKHI — 3aKpUTUIA. Tak BigbyBaeTbCA HAKOMUUYEHHS PIAVHMN.

HarHita/lbHMM HacoCcOM € BeflocuneagHuii Hacoc. TakoX Le Hacocu, siki BU-
KOPUCTOBYIOTb A/19 HACMYEHHs KMCHEeM akBapiyma abo ctaBka. Lle Takox ra-
30BUIi KOMNPECOP A5 XXNUBMEHHSA MHEBMaTUYHUX IHCTPYMEHTIB. NMHeBMaTU4Hi
IHCTPYMEHTU — Ue pYy4Hi npunagn. BoHuM npauroroTb Mif TUCKOM CTUCHEHOrO
nosiTp4. Mpo HMX TV BiNblue Ai3HaeLICcs Y HAaCTYNMHUX po3ainax.

HarHiTanbHi Hacocy 4acto BUKOPUCTOBYHOTb Y Ha(hTOBI/i MPOMMUCIOBOCTI. Ta-
KOX — Y MPOMMUCNOBUX i MaricTpasilbHUX TPAHCAOPTHUX CUCTEMAX, MepeXxi BOA0-
rnoctavyaHHsa. HarHitasibHi Hacocu MoOTPiGHI AN nNepeMileHHs TBepPAMX CUNy4dunx
Martepianis (Byrinng, pyga, yaisensHi marepiann).

BucHoBKU

Hacoc — ue mMexaHiYHWIi NpUCTpIli. BiH BUKOHYE po6O0TYy Ha Mif-
oM, TpaHCNOpPTyBaHHA abo CTUCHEHHs pigvH i rasiB. Hacocamn 3a-
3BMYali Has3uBalTb MPUCTPOI 419 MepekavyyBaHHA pignHn abo npwu-
CTPOI 3 Py4YHUM MPUBOLOM.

HarHiTaibHWIA (NOBITPSAHMIA, NOPLUHEBUIA) HACOC — Le NPUCTPIN
ON1s1 BULLTOBXYBaHHS MOBITPS.



§ 9. HarHiTanbHUiA Hacoc: 6yAoBa, NPUHUMN Aii, BUKOPUCTaHHSA

HarHita/lbHMM HacocoM € BeflocunegHunii Hacoc.
OCHOBHMMM 4YacCTMHaAMM HarHiTa/lbHOrO Hacoca €. KnanaH, rnop-
LLEHb, LIATYH, KPMBOLLWI.

3anutaHHs | 3aBOaHHA

1. Aknii NnpucTpiii Ha3MBakdTb HACOCOM?

2. AKuih Hacoc HasuBalTb HarHiTalbHUM? Ha3Bu AOro OCHOBHI
YacTUHN.

3. HaBean npuknaau 3actocyBaHHS HarHiTa/lbHOro Hacoca.

MonpakKTuKyii HaykKy pasoM i3 A0opoc/iMMu

Kpoki:
Kpok 2:
KPOK 3:
KPOK 4:

KPOK 5:

KPOK 6:

KPOK7:

KPOK B:

IHCTPYMeHTHM Ta MaTepiasin: 6aHKa 3 LUMPOKUM FOpsioM,
HaZlyBHi Ky/IbK/, HOXWULLI, 2 CO/TOMUHKN A/19 HarMoiB.

HanoBHM GaHKy BOAOI HAMO/IOBUHY.

BigpixX ropneyko noBiTPAHOI Kyni B Tik YacTWHi, e BOHA MNOYMHAE
po3LmproBaTUCS.

HatarHum BigpisaHy 4acTuHy NOBITPAHOT KY/IbKW Ha 6aHKy.

O6epexHOo 3pobu ABa OTBOPY B MOBEPXHI NOBITPAHOT Ky/i (Ha BigcTaHi
2 CM OfHa Big OA4HOT).

BcTas fOBry 4acTUHY CO/IOMUHKM B KOXEH OTBIp.
CO/IOMUHKN MOBUHHI LLi/IbHO BXOA4UTN B OTBOPW.
Ha ofHy 3 CO/TOMMHOK OASAArHWM Hepo3pi3aHwuii Ki-

Heupb ropsieyka MOBITPSAHOT Kyni i o6MoTai Moro
CTPIYKOHO.

MocTtaB 6aHKy B BE/IMKY KacTpyso. Ob6epexHo Ha-
TUCHW Ha LLEHTP PO3TATHYTOI KY/IbKW. YN pyxaeTbcs
BoZa? Y AKOMY HanpsiMky?

Mu 3p06uan NPOCTUIA Hacoc, AKUIM NepekadvyBasB Bogy 3 GaHKM 4epe3 CO/I0MUH-
Ky B mocyguHy. O6pi3aHuii KiHeub Ky/bKi npauioBas siK kianaH, wob BoAa He
cTikasia Ha3af no COJIOMMHLI. Halle cepue Tak camMo nepekayye KpoB Y Tiflo Ye-
pes apTepii. /lloacbke cepue Mae BCepeauHi HOTMPY OoKpeMmi kamepwu. Lleli Hacoc
nokasye, Ik npautoe ogHa kamepa i i knanaH.
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§1O YCMOKTYyBa/IbHUIA Hacoc:
6ynoBa, NpuHUMN Al1, BAKOPUCTaHHS

YCMOKTYBa/ibHUI  (PO3Pia>KyBasIbHWIA)
Hacoc — ue BuA MexaHi4yHMX HacociB.
YCMOKTYBa/IbHUIA  HacoC CK1afaeTbCs
3 uuniHgpa. YcepeuviHi uyuniHgpa nopLUeHb
pyxaeTbCcsa Bropy Ta BHU3 i WiNbHO NpuUasrae
[0 CTIHOK. Y HWKHI YacTUHI uuniHgpa i B ca-
MOMY MOpPLUHI BCTAaHOB/EHI KnanaHuW. BoHwu
BiAKPUBAIOTLCA TiSIbKU Bropy (mavl. 28).
AK >Ke npawoe yCMOKTYBa/IbHUIA Hacoc?
Konn nopleHb pyxaeTbca Bropy, Boga nig
i€ aTMOChepHOro TUCKY BXOAUTb Y TPyO-
Ky. MigiiMaeTbcs HWXKHIM KnanaH. Konn nop-
LeHb pPyxaeTbCa BHU3, BOAA Nig HUM TUCHE
Ha HWXHIM KnamaH. BiH 3akpuBaeTbcsa. Oa-
HOYacHO nNig TUCKOM BOAWN BiAKPUBAETbLCS
KnamaH BcepeguHi nopwHsa. Boga nepe-
XO0AuTb y MPOCTIip Haj noplHem. MNpun no-
Ja/ibLLIOMY pyCi MOPLUHSA Bropy pasoM 3 HUM
nigiimvaetecs i Boga. BoHa BWAMBAETLCS
y BigBigHy Tpy6y. OgHOYacHO 3 MOpPLUHEM
nigiimaeTbcs HoBa nopuia Bogu. MNpun Ha-
CTYNMHOMY OMNyCKaHHi NOpLIHA Boja 6yae
Maui. 28. ByfoBa NOpPLUIHEBOrO BXe Haj HuM. Taki npouecn NoBTOprOBaTU-
Hacoca MYTbCSl IOTU, MOKU MU He MPUMNUHUMO Ka-
yaTn BOAy.

Pob6oTa yCMOKTYBa/IbHOrO Py4HOro Hacoca. [Mpu xogi noplHs Bropy
HWXKHI KnanaH BiAKPWBaETbCS | BOAA 3aCMOKTYETbCS Y BEPXHI YacTUHI Haco-
ca. Mpu xo4i NOpPLWHA BHU3 BiAKPWMBAETLCA KamnaH Ha MOPLUHI, i BOAa ONMHSA-
€TbCA Hag HUM. [pM HaCTYNMHOMY XOAi MOPLUHSA Bropy Boga BUXOAUTb 3 BEPX-
HbOT YacTUHN Hacoca.



§ 10. YcMoOKTyBasibHWIA Hacoc: 6yfgoBa, NpuHUMN Ajl, BUKOPUCTaHHSA

Man. 29. Mpuknagn hopm Ana BUroTOB/IEHHSA BUPOGIB i3 naacTmacu

MpUHUMN YCMOKTYBa/IbHOTO Hacoca BUKOPWUCTOBYETbCA He Tiflbkn ANS
Boan. barato npwniagiB npauioTb 3 BMKOPUCTAHHAM TUCKY MOBITPsA. Ha-
npuknag, NUTTa nnactMacy nif TUCKOM. POo3nnaBneHunin nnactuk BBOOUTLCA
y hopmy. 3BEpXy Oro posirpisatoTb. 3HN3Y BigkauytoTb NOBITPA. Konn 3 dop-
MW BUKadaHO MOBITPSA, po3irpita naactMmaca nig gieto atmochepHoOro nositTps
LWiZIbHO 3aroBHIOE YCi 3arnnéneHHs dopmu. Micns oxonomykeHHs nnactmaca
TBEpAHe. Tak BUXO4UTb rotoBa fgeTaslb (Masl. 29).

MeanyHuiA WwnpuLe Npuknagom yCMOKTYBa/IbHOro Hacoca. Takum Hacocom
€ TAKOX KOHAUTEPCLKWI WnpuL, Ioro BUKOPUCTOBYIOTL Y KyniHapii (Man. 30).

Man. 30. MeanyHuii i KOHAUTEPCBKUI WNPULN

BucHoBKU

YcMmoKTyBasibHUI (PO3PiA>KYBa/lbHUI) HAacoc — Le BuUg Mexa-
HiYHUX HacociB.

YCMOKTYBaJ/IbHWUIA HAcoOC CKMafaeTbCa 3 UuniHgpa. YcepeauHi um-
niHApa nopLleHb pyxaeTbCA Bropy i BHU3 Ta LWiIbHO Mpunsarae ao
CTIHOK. ¥ HWXKHIA YacTuHI unniHgpa i B camOMy MOPLUHI BCTAHOB/EHI
KnanaHW. BoHW BiAKPVBAaKOTLCA Ti/IbKU Bropy.
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KoHcneKT y4yHs

MprHLUMN POGOTM YCMOKTYBa/ILHOIO Hacoca BUKOPUCTOBYHOTh He
TiNIbKW ANa Boau. barato npunafis npautoroTh i3 3aCTOCYBaHHSIM TUC-
Ky MOBITPS. Hanpwuknag, npy BUroOTOB/IEHHI NpeaMeTiB 3 niactMacw.

MegnuHnii Wwnpuu, siK i KOHAUTEPCbKNIA, TAKOXX € NPUKIaA0M YCMOK-
TyBa/IbHOFO Hacoca.

AKnii Nnpunag Ha3nBarTb YCMOKTYBa/IbHUM HacOCOM?
Ha3B» OCHOBHI eneMeHTN Hacoca.

HaBean npuknagm 3actocyBaHHSA YCMOKTYBa/IbHOIO Hacoca.
Posragain peb6yc:

P wNPE

5. YBaXKHO MOAMBUCL HA MaTFOHOK. AKOro efieMeHTa He BUcCTayae
HacocoBi? Po3kaxu, fK Leil Hacoc npaLtoe.



§ 11. Po3nopowyBay (posnuniosad). MpuHumn poboTu

§11 PosnopolwiyBay (posnuntoBadvi. MpuHumMn poboTu

PosnopollyBay (po3nuioBay) — Le MexaHiuHuii NpucTpiii. oro Buko-

pPUCTOBYIOTb AN PO3NUNEHHS pianHn (Boan, Aob6puBa, OTPyTOXiMikaTiB, dap-

6u, NakiB Ta iHWNX PeYOBUH). PO3Mipn po3nuatoBava MOXXyTb 6yTU pisHUMWK. Llie

i ManeHbKi npegmeTn, AK-0oT 3BMYaliHa nnska 3 po3nopolwyBayeM 4 PHOK3akK

3 posnunoBadeM Ans Gapbu. Takox Le BenuyesHi NpudinHi onpuckysadi. ix

NigKNroYyatoTb O caMOXigHUX arperaTiB, Takux aK TpakTtop (man. 31).

Man. 31. MNpuknagn po3nopollyBayis

MpuHumMn aii po3nopolysaya 6a3yeTbes
Ha po6oTi Hacoca. NMpo Le cBigunTb cxema by-
[oBU posnopoldysadva (Man. 32). NepeHOCHI
po3nopouwlyBadi — Ue, 9K nNpaswuio, nepe-
HOCHI MICTKOCTiI 3 HacocoMm. Lleii Hacoc BUKO-
pUCTOBYE CTUCHEHE MOBITPS ANA PO3NW/eH-
HS pigyHN.

OKpiM CiNnbCbKOro rocnogapctea, po3no-
pollyBadi akTMBHO BUKOPUCTOBYHOTb Y MNO-
OyTi. MonynApHMMKN € PI3HOMAaHITHI 3acobu
ON18 YULLEHHA | MUTTA Y MICTKOCTSAX 3 pO3Mo-
powyBayeM. o HUX Hanexatb 3acobu Ans
nes3iHdekuii, MMIo Ta NiHX ANA YULLEHHSA, 3a-
co6u Ansa BUBELEHHS NASM, A5 MUTTA BIKOH,
noniponb Ana meb6nis. PosnuntoBadi € i Ha

Man. 32. bygosa po3nopollyBada
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napdymax, 3acobax ansa gornsgy 3a sonoccam. MegnyHa NnpomMuUcnoBicTb Ta-
KOXX BUKOPUCTOBYE PO3NUtoBadi y npenapatax 4714 3Heb60neHHs, flikax npo-
T HEXUTIO | 6010 B rop/ii, cnpesx Bif onikis.

Mau. 33. Mpuknagy 3acTocyBaHHS pPO3MNopoLLyBaYiB

BucHoBKU

PosnopouwyBayu (po3nuatoBad) — LUe MexaHiYHUi MpPUCTPI.
Moro BUKOPUWCTOBYIOTL A8 PO3NUAEHHS piavHn (Boau, ;o6puBa, OT-
pyToximikaris, papbu, nakis Ta iHWMX PevyoBUH). PO3Mipn po3nusio-
Baya MOXXYTb OYTU PiISHUMMW.

MpuHUKMN Aii po3nopowyBava 6a3yeTbCsl Ha PobOTi Hacoca.

MepeHOoCcHi po3nopollyBadi — Ue, K npasu/io, NepPeHOCHi MicT-
KOCTi 3 HACOCOM.

OKpiM Ci/IbCLKOro rocnofapcTtsa, po3rnopollysadi akKTMBHO 3a-
CTOCOBYIOTb Y NOGYTI.

MeguyHa MPOMUCNOBICTL TAKOXX BUKOPWUCTOBYE pPO3Nu/toBadi
y npenapatax Ansa 3He6OoeHHs, iHWKWX Nikax.

KoHcneKkT y4yHs

PosnopouwyBay (po3nuaioBad) — Ue MeXaHiuYHUA MNpPUCTPIN.
Moro BMKOPUCTOBYIOTH A1 PO3NWEHHA piguHn (Boawn, J06puBa,
oTpyTOXiMiKaTiB, hapou, nakiB Ta iHLLINX PEUYOBUH).

3anunTtaHHA | 3aBOaHHA

1. 9kunii NpuUCTpii Ha3MBalOTb PO3MNopoLLyBavyemM?
2. [le BUKOPUCTOBYIOTb pO3ropoLlyBay?
3. Un BMKOPUCTOBYEL TV Y NOBYTI po3nopoluysay? Ak came?



§ 12. NMHeBMATUYHI MalMHM Ta MexaHi3mMu

* : :
§ 12 [THeBMATU4YHI MaLLMHU Ta MEXaHI3Mu

Jeski IHCTpyMeHTM Ta npuUcTpoi npwu-
BOAATb Y [Ail0 CTUCHEHVMM MOBITPSAM. BoHM
BilOMi $SIK MNHeBMaTM4YHi npucTpoi. Cno-
BO «MHEBMATUYHUA» MOXOAUTb 3 TpeLbKoi
MOBW. BOHO 03Hauyae «MoBiTpsa» abo «BiTep».
Mpuknagamu Takux MPUCTPOIB € nepdopa-
TOpW, BIAGINHI MOMOTKK, GapbonynbTn Ta
MOBITPAHI ranbma. Y Aeskux Bunagkax Ans
po6oTN iHCTpyMeHTa abo npucToCcyBaHHS
BUKOPUCTOBYIOTb YCMOKTYBaHHS MOBITPS, 3a-
MiCTb CTUCHEHHS, SIK Y 3BUYaiHOMY MWI0COCI.

MHeBMaTUUHI NPUCTPOT — YHiBEpCa/IbHI,
ethbekTnBHI Ta ©Ge3neuHi. lMoBiTpAHWMI npu-

CTpili He cTBOPIOE ickop. Lle BaxxnMBO Mig, yac
po60Tn B HEGE3NEUHUX 30HaX — Hanpukniag,
y waxtax. Tam BMNagKoBa ickpa MoXe BUK/N-
KaTn BUOYx abo noxkexy.
MHeBMaTUYHI IHCTPYMEHTU PI3HUX BU-
[iB BMKOPUCTOBYHOTb AN pi3HUX uinei. lMe-
PEHOCHI MHEBMATUYHI [IHCTPYMEHTU — Uge
wniyBaUibHi - MaLlLIMHW, CBepAna, BUKPYTKWU,
BiA6iiHI MONOTKM Ta pi3Hi cneujasnbHi IHCTPY-
MeHTU. Lle MoXKyTb ByTn Mikcepu ans tapobu
4 WMNOBaHi BUKPYTKW. [Mepdopatopn —
BaXXKi  IHCTPYMEHTU. T1X BUKOPWUCTOBYHOTb
30KpemMa And ripcbKuUX poo6iT i BUIMKK Tip- Man. 34. Mpuknagn NHeBMaTUYHMX
cbKux nopig (man. 34). Mepdoparopn 4acto npucTpoiB
3aCTOCOBYHOTbL Yy MOGYTI Ta MPOMUWC/AOBOCTI.

BigOiHi MONOTKM AN 3HATTA AOPOXKHLOrO MOKPWUTTS MPUBOAATL Y Aito
nopLuHeMm. BiH yaapsie no TBepgomMy NOKpUTTHO. [NopLueHb Mae KIMHOMOAiI6HWN
KiHeub. Baxkki BigOiliHi MOIOTKM BUKOPUCTOBYIOTb ANS PYMHYBaHHA LOPOXK-
HbOFO MOKPWUTTHA, BETOHY i BaslyHIB. Jlerwummmn BepcisMu KOPUCTYHOTbCA AN
00OpPOOKN NErKNX 6ETOHHUX Ni0r, MEP3/10ro 'PYHTY N LErnsHUX CTiH.
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Man. 35. Po6oTta hapbonyibTom

Man. 36. lNasbmiBHa cuctema noisga

50

MHeBMaTMUHI apwvni i raikoBi KAKO4i —
Le nopTaTuBHI Ta fierki iHCTPYMEHTU. BOHN MO-
XXyTb OyTu 1y Teb6e Bgoma. NMHeBMaTYHI Ko,
Hanpukiag, MOXyTb 3aTaAryBatm abo ocnabnio-
BaTW raikm Ha aBTOMOOI/IbHUX LLIMHaxX Habarato
LBUALLE, HIXK LIe MOXKHA 3p00OUTN BPYUHY.

Mictonetn-po3nunitoBadi  (hapbonynb-
TN) BMKOPWUCTOBYIOTb CTUCHEHE MOBITPSA AN
Hanpas/ieHHS BUCOKOLUBUAKICHOIO MOTOKY
pianHn oo nosepxHi (man. 35). Lle moxxe 6ytn
thapba abo iHWKIN MaTepias. BUKopmncToByrOUUn
hapbonynbT, MOXXHa perynoBatu HaTUCK
thapoun. Lle 4o3BONSIE NOKPUTU BiNbLUy NAOLLY
abo, HaBNaky, NOKPUTN hapboro HEBENUKI Ai-
NAHKW. 10 NPUCTPOIB NOBITPAHOTO PO3NUIEH-
HS HasleXkaTb MICKOCTPYMMHHI anapaTtu. BoHu
3MiLLYKOTb MiCOK 3i CTUCHEHUM MNOBITPSAM, LWO6
OUYUCTUTU 3abpygHEHHS 3 UernsHmx abo oGe-
TOHHWX MOBEPXOHb.

MHeBMaTUYHI ranbMiBHI cucTtemMun no-
i34iB, OINbLIOCTI aBTOOYCIB i BeMKUX BaH-
TaXKIBOK nNpauiolTs Nig TUCKOM  MNOBITPA.
MopweHb nHeBMOUWMiHAPAa BM/IMBAE Ha
ranbMiBHMIA Galumak. Toii NPUTUCKAETbLCA A0
Kosieca i 3ynuHse oro (man. 36).

CyaHO Ha noBITPsHIN noaywui — ue
MOPCbKUIA abo HaleMHWUIn TPaHCMOPTHUIA
3aci6. BiH mepecyBaeTbCA Ha MOBITPSHIV MNO-
aywui (man. 37, 38). CTucHeHe MNoBiTpsi Mpo-
LUTOBXYETbCS B MEPEBEPHYTY NOPOXXHUHY Ha
HWKHbOMY 6oui anaparty /i BULUTOBXYETbCS
Yy MNpPOCTip MiXK KnanaHOM, HaBKOMULLHbOMO
KamMmepolto i NoBepxHer Boau abo 3emni. Cya-
Ha Ha MOBITPSAHIN MoAyLILi BUKOPUCTOBYHOTb
AN WBUAKOrO TpPaHCMOopTyBaHHA Henepe-
XigHUMU MicLLeBOCTAMU B APKTULI. A TakKoXX
AK NPOTYNSAHKOBI i eKCKYpCiliHi cygHa.



§ 12. MMHeBMATMYHI MalUMHK Ta MexaHi3mu

Man. 37. Cxema po60Tu cygHa Man. 38. CygHo

3 MOBITPSAHO NOAYLLKOHO: 3 NMOBITPSAHOO NOAYLUKOK B Al
7 — MapLloBi FBUHTK; 2 — NOTIK NOBITPS;

33— BEHTUNATOP; 4 — FHy4ykKa nepetmHka
BucHOBKU

Jeski iHCTpyMeHTU Ta NPUCTPOi NPMBOLATL Y Ait0 CTUCHEHUM MNO-
BITPSAM. BOHU BifOMi iIK MHEBMAaTUYHI NPUCTPOI.

Mpuknagamn Takmx NPUCTPOIB € NepgopaTopwu, BifdiViHi MONOT-
KU1, hapbonynibTy Ta NOBITPSHI rasibMa.

MHeBMaTUYHI MPUCTPOT — YHiBepca/ibHi, eeKTUBHI i1 6e3rneyHi.

MHeBMAaTUYHI IHCTPYMEHTU PI3SHUX BUAIB BUKOPUCTOBYIOTb 3 Pi3-
HOK METOHO.

MHeBMaTUUHI NPUCTPOT — LUe IHCTPYMEHTU Ta MPUCTOCYBaHHS,
AKI NPUBOLATL Y Ait0 CTUCHEHUM MOBITPAM. MNMpuKnagamu Takux npm-
CTPOIB € Nepdopatopwu, BiabiiHi MOMIOTKX, BUKPYTKWU, (hapbonynbTy,
NOBITPSAHI rasibMa i TpaHCMoOpPT 3 NOBITPAHOK MOAYLUKOK. MNMHeBMaTny-
Hi NPUCTPOI BUKOPUCTOBYIOTbL Y NPOMMCAOBOCTI i NobyTi (nepdgopa-
TopwW, gpuvni, hapbonynbTn, po3nNuItoBadi, BUKPYTKN Ta iHLe).

1. 4ki iIHCTpYMEHTU i NpPUCTOCYBaHHA Ha3MBarOTb MHEBMATUUYHUMW?
2. AKi NHEBMATUYHI IHCTPYMEHTU TM 3HaeW?
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§13 MoBiTpA — cymill rasis.
OCHOBHi KOMIMOHEHTU NOBITPA

» Tu BXe  3HaeL, Lo nosiTpA €
. CKpi3b. [lpoTe MM Horo He 6Ga4dumo.
1 % — BYyrnekucnnn ras, .
t Tn Konn-Hebyab 3apgymyBaBcs / 3agymy-
Basiacd, 3 4Oro CckKagaetbCcsa nNoBiTpA?
Lle cymiw abo ymucrta pedoBmHa?

Y cTapofaBHi Yacu NOBITPS BBaXKa/lM YUC-

TOKO pedvoBUHOW. [li3HiWwe 6yno BUABMNEHO,

Wo ue cymiw 6araTbox rasie. Cknag nosiTps

HEMOCTIAHNIA | 3MIHIOETbLCS B PI3HUX MiICLSIX.

Hanpwuknag: y 3a6pygHeHUxX perioHax cknag,

Cxema 1. Cknag nositps nosiTpa ©Oyae BIiAPI3HATUCA Bi4 NOBITPSA
Y YMCTILLNX MiCLEBOCTSIX.

MoBiTpsa — ye cymiw rasiB. OCHOBHUMW MOr0 KOMMOHEHTAMM € KUCEHDb,
BYI/IEKNCNIA ras3 Ta as3oT.

KnceHb. Tn konn-Hebyapb 3anantoBaB / 3anastoBasia CBiUKYy? Y MOBITPi €
peyoBUHa, WO MiATPUMYE FOpiHHA. LUg pedyoBuHa — KuceHb. KuceHb — OfuH
3 OCHOBHUX KOMMOHEHTIB NOBITPS. MOBITPA MICTUTb Maiixe 21 % KUCHIO.

A30T. AKWO noaMyxaTu Ha 3anasieHy CBiYKy, BOHa noracHe. Lle o3Hauae,
WO MNOBITPS TaKOXX MICTUTb Heroprodi rasm. To6To rasu, ki He MNIATPUMYIOTb
FrOpPiHHSA. Y MNOBITPIi TaKUM ra3om € as3oT. A30T CTaHOBUTb NPUBAN3HO 78% art-
Mocdepn 3eMni Ta € HaAMNOLUMPEHILXM ra3oM Ha Hauli nnaHeTi.

BoagsiHa napa. Mn 3HaeMO, WO BOAAa 3 OKeaHiB i piYOK BUMApPOBYETbCS
i moTpannse B nosiTpsa. OT>XKe, BoAsAHa napa € ogHUM 3 KOMMOHEHTIB NOBITPS.
Lle ay>ke manmii BigcoTok atMmocdepun 3emMrii.

Byrnekncnunin ras. Lle 6e36apBHUI ras. BiH Mae KucnyBaTuii cMak i 3a-
nax. TOKkCU4YHa fia BYI/IEKMCNOro rasy Nnonsrae y nogpasHeHHi AnXasibHUX
WNAXIB. Y BENIMKUX KIIbKOCTAX BiH CMIPUYUHSAE 3anaMOpPOYeHHS, ro/IoBHUN
OiNb, WYM Yy Byxax, MCUXIYHE 30yMKEHHS, MOXe BUKAMKATU HECBIAOMUM
CTaH. YTBOPIETbLCA B OCHOBHOMY B pe3y/nbTaTi AMXaHHSA >XUBUX OpraHiamis
i cnantoBaHHA NasnBea.



813. MoBiTpss — cymiw rasiB. OCHOBHi KOMMOHEHTW MNOBITPA

Cmor — ue TMn 3abpygHEHHs MNOBITPS.
BiH BUrnsagae 9k guMmoBuii TymaH. CMOr 4yacTto
OyBac y Be/imkux Mictax (man. 39).

YacTHkn gumy i nuiny. Aum npucyT-
HIM y Hawiin atmocdepi yepe3 cnajtoBaHHA
peyoBuH. Lle cymiw pi3HuX rasie. BoHa pgo-
CUTb WKiaNMBa. ¥ MoBIiTPiI TAKOX € YaCTUHKM
nuny. iX Nerko nodavyntmn y npomeHi cBiTna
B TEMHIM KiMHaTi. UaCcTMHKM gnmy i nuny cta-
HOBJIATb MeHLUe HiXK | % 3eMHOT atMmochepu.
3abpyaHEeHHs MNOBITPA € pe3ynbTatoM Noa-
CbKOT XXUTTEAIANBHOCTI. M MOBUHHI 3BEPHY-
TM yBary Ha Te, AK 3a6pyAHIOEMO A0BKiNNA,
i HamaraTmcs 3axumLiaTt NPUpPoAY.

MoBiTpa  3abpyAHIOETBCA  TBEPAUMMU
i pigkKMMM 4acTkamy Ta MNEBHUMU rasamu.
BOHU MOXXYTb NOTPanIATK 3 BignpauboBaHMX
raszie aBToMOGiniB, BMKUAIB 3aBOAIB, NUiy,

Man. 39. Cmor y BENIMKMX MicTax

Cnop UuBisi, NTICOBUX MOXEX i HaBiTb BY/IKaHIB
(man. 40). TBepdi # pigki 4acTUHKW, 3aBUCAI
B MOBITPIi, HA3MBalOTbCA aepPo30/1AMMN.

BaonxaHHA 3abpyAHEHOro MOBITPA MOXe
OyTV Ay>Ke WKIAIMBUM [/18 HALLOro 340POB's.
TOMy HaMm BaXX/MBO CTEXUTU 3a YUCTOTOMO
[OBKiNAs.

BukopuctaHHs noBiTps. MNosiTps — ue
NPUPOAHWIA pecypc, BaX/IUBWUIA efleMeHT
npupoan. BOHO NigTpUMye >XUTTS Ha 3eMiii.
A[pKe NOBITPAM AMXaldTb >KMBI OpraHiaMmu.
Be3 noBiTpA HemoXxnmBe TropiHHA (06irpis
XXUTNa, NPUroTyBaHHA DKi, NeBHi BMAN Mpo-
MUCNOBOCTI TOLWO). TeMmnepaTypy Ha NOBepXx-
Hi 3em/i gonomarae nigTpuMyBaTu LUPKyNs- Maun. 40. 3a6pyaHeHHs NOBITPS
Ui rapA4Y0ro i XonoAHOro NoBsiTpsA. BoHo aje KUTTEAISNBHICTIO MOAMHN

AK MPOBIAHMK Tenna. AsuLla Kpyroooiry soau
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TakoX 3anexkaTb Bif NosiTpsA. BOHO HeobxigHe pocnmHam ans npouecy hoTo-
CUHTE3y. POTOCUHTE3 — Le BUPOOBNEHHS KUCHIO.

MoBiTpA Bigirpae BaxkNMBy poJb Yy BUPOOHULTBI enekTpoeHeprii. BiTpsaku
CTBOPIOKOTL eHeprito 6e3nocepeiHbO 3 MOBITPSA. barato NPUCTPOIB i Npunaais
NnpautoTb 3 BUKOPUCTAHHAM MOBITPS Ta MOro BnactmBocTen (Hacocwu, NMHeB-

MaTU4HI MallnHU TOLLO).

BucHoBKuU

MoBiTpa — ue cymiw rasiB. OCHOBHUMWU MOTO0 KOMMOHEHTaMM €
KNCEHb, BYINEKNCNIA ra3 Ta a3oT. TakoXX y NOBITPI MICTUTbLCA BOAAHA
napa, YacTUHKN gumMy i nuay. Y Aesknx MicLLeBOCTAX NOBITPSA CUIbHO
3abpygHeHe rasoBMMM BUKMAaMW. Takuid TN 3abpyAHEHHs Ha3uBa-
€TbCA CMOrom. CMOr — ue Tun 3abpyaHeHHs NOBITPS, AKUIA BUrNagae
AK OUMOBUI TyMaH. BiH yacto 6yBae y BeNIMKMX MicTax.

MoBiTps 3a6py[HIOETLCA TBEPAVMU i PIAKMMKU YacTKaMu Ta MNeB-
HUMW razamm. Taki HaCTUHKKM 3aBMCaloTb Y MOBITPI. BOHM Ha3nBatoTbCA
aepo301sAMMU.

KoHCNeKT Yy4HA

BnactuBocCTi NoBiTpS:
NigTPUMYE XXNTTA Ha 3eMi;
NiATPUMYE rOPiHHS;
nigTpumMmye Temneparypy Ha rnoBepxHi 3emi;
npoBoAuTb Tenno;
pPoOUTE MOX/IMBUM MpPOLLEC POTOCUHTESY;
poriomarae y BUPOOHULTBI e/IEKTPOEHEPTIT;
noTpibHe And po6oTn 6aratbox MPUCTPOIB i Mpuiagis, sKi Bu-
KOPUCTOBYIOTb B/IaCTUBOCTI MOBITPS.

v - v v w w W

3 4oro cknagaeTbca nosiTpa?

Ha3Bu, LLI0 Take cCMoOr, aepo30/i.

Ak BigbyBa€eTbCs 3abpygHEHHA NOBITPSA?
AK NogMHA BUKOPUCTOBYE MNOBITPSA?

PoODNPRE



§ 14. BnacTMBOCTi KUCHIO

§ 14 BnacTtuBOCTI KUCHIO

» Yce XXUTTA MU ANXAEMO KUCHeM. Lo )X Take KMCEeHb?

IcHye 118 XiMiYHUX enemeHTIB. KOXXeH 3 HUX Mae CBili CUMBOJT — CKOpOUYe-
HY Ha3By i No3HayeHHs. KuceHb — e NpocTuii enemeHT. 3 yCiX efleMeHTIB
y BcecBiTi KNCeHb 3aliMae TPETE MiCLe 3a MOLLUMPEHHSM.

Y TBOEMY Tifli BifibLLe KUCHIO, HiXK BYAb-AKOro iHLWOro XiMi4YHOro efnemMeHTa.
21 % atmocdepun 3emni CTaHOBUTb KNCEHb. Tak YHOMY MW Oro He 6aunmo?

TOMY WO KNCEHb He Mae KOMbOopy, 3anaxy i cMaky. Lie o3Havae, Wwo Mu He
MOXeMO Iioro nobaumtn, noHwoxatn abo cnpobyBaTn Ha cMak. HasiTb nonpwu
Te, WO KMCEeHb MOCTIMHO HaBKOJIO Hac.

KuceHb (ioro TakoXX HasnBatoTb OKCUTEH) — Lie OAMH i3 XiMIYHUX efleMeH-
TiB. TaKOX Le MpocTa peyoBUHa. 3a HOPMa/lbHUX YMOB Le ras 6e3 Ko/bopy,
cmaky it 3anaxy. loro Mmonekyna CKnagaetbes 3 [JBOX aTOMiB OKcureHy (dhop-
myna O2, roBOpUMO: 0-a4Ba). Lle TpeTili 3a nowmrpeHHsAM enleMeHT Ha 3emni nic-
Nna BOAHIO Ta renito. KnceHo BCTynae B peakuito 3 6ararbma iHWMMW XiMIYHUMW
efneMeHTamMun i yTBOpPHOE pevyoBUHU. Hanpukniag, Boga mMae XiMiuHy chopmyny
H20 (roBopumo: all gBa 0). TO6TO MOJieKyna BOAU CKafaeTbCA 3 ABOX aTOMIB
BoAHtO (H) i ogHoro atoma kucHio (O) (man. 41). KuceHb pearye i 3 MmeTaneBumMu
eniemeHTamMmn. Tak yTBOPIOKOTLCA OKeunan. Lle, Hanpuknag, okcug 3asnisa, Bifo-
MU K ip>xa. Ha 3emni gy>ke 6arato oKCUAHWX CMO/MYyYEHb.

KuceHb — Heroptounii ras (Tobto cam He ropwutb). Ane BiH HeobXiaHWI
ONs NigTPUMYBaHHS FOpPiHHSA. KuceHb ay>ke BUOYXOHE6Ee3neuHnn.

Man. 41. byposa MONeKynn KUCHIO (a)
i Mmonekynu soam (6)
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» HAK BUPOOBMSETLCA KUCEHbL?

KnceHb Moxxe BUPOOBAATUCA NPUPOLHUM LWNAXOM abo wTy4yHo. OaunH
3 HabiNbW NOWMpPEHUX CNocobiB BUPOOHULTBA KMUCHIO B nNpupogi — ¢o-
TOocuHTe3. Mig yac oTOCUHTE3Y POC/INHU BUKOPUCTOBYIOTb eHeprito COHUS
i NepeTBOPIOIOTH T Ha XIMIYHY EHEPrito, ika HeobXigHa iM AN XXUTTS.

Y NpoMUCNOBOCTI KUCEHb 3a3BMYail OTPMMYIOTb 3 NOBITPA. CnoyaTtky no-
BITPA ouuwatoTb Big nway, BYI/IEKUCNOro rasy i BogaHOI! napw. MNoTim 3pig-
XKYIOTb MpPU CTUCHEHHI i oxonomxeHHi o -200°C. Pigke noBiTps € CyMmillLo
a3oTy N KucHio. MoTiM NOBINbHO HarpiBatoTb pigke MOBITPSA. A30T NOYMHAE
BUMapoByBaTucA paHiwe. KnuceHb 3a/MaeTbca y pigkomy cTtaHi. Mpouecu
CKpan/seHHs i BuNapoByBaHHS MOBTOPHOKOTL 6arato pasiB. ¥ pesy/nbTaTi a3oT

i KNCEHb BOAETLCA PO34iNNTA.
» K BUKOPUCTOBYETLCA KUCEHbL?

LLlopa3sy, KoM MM pobuMMO BAUX, MU BAUXAEMO KUCEHb. BiH HeobXigHWi
NOAAM, W06 XXUTKW. | HE TiIbKU NOAAM — YCiM XXUBUM iCTOTaM AN18 BUXKMBaHHS
MOTPIGEH KMCEHb, HaBiTb TBapUHaM, L0 XXMBYTb Nif BOAOHO.

Y KUCHIO € 6arato iHWKuX 3acTocyBaHb. KncHeBi 6an10HM gonomaratoTtb Nto-
4aM 3 npobnemammn AnNXaHHA BAUXATU MOBITPA. KnceHb BUKOPUCTOBYHOTHL Mif,
yac XipypriyHux onepawiin, wob nigTpmmat gnxaHHs. BiH gonomarae actpo-
HaBTaM BUXOAWUTU Y BIAKPUTUIA KOCMOC. AKBasiaHrictaMm — njaBaTtu Ha [AHi
okeaHy (Man. 42). Lleii ra3 BUKOPUCTOBYIOTb Y BUPOBHULTBI Baratbox niacT-
MacoBUX BUPOOBIB, BUNMaBLL CTani, OUnLLEHHI pyan Bif AOMILLOK, 3BaptoBaHHI
Ta pi3yi MmeTaniB, BUroTOB/IEHHI pakeTHOro nanmea, Ana qinbTpayii Boau.

Mar. 42. Mpuknagy BUKOPUCTAHHA KUCHIO
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BucHoBKU

KuceHb (ioro t1akoXk HasmBalOTb OKCUFEH) — Le XiMiYHUIA ene-
MEHT. 3 yCiX enemMeHTIiB y BcecBiTi KuceHb 3alimae 3 micue 3a nowwu-
pPEeHHAM — Micna BOAHIO Ta resnito.

KnceHb — ue npocta pevyoBuHa. 3a HOpMabHUX YMOB Le ras 6e3
KO/bOPY, CMakKy i 3anaxy. loro monekyna cknafaeTbcsl 3 [IBOX aTOMIB
okcureHny (cpopmyna O2).

KnceHb pearye 3 6ararbmMa iHWUMW XIMIYHUMW efleMeHTamMu
i yTBOPIOE PEHOBUHW.

KnceHb — Heroproumnii ras (TobTo cam He roputb). Asie BiH HEOOXig-
HWiA ANa NigTPMMYBaHHS TOPiHHA. KUCeHb ay>ke BMOyxoHe6e3neyHuii.

Y KUCHIO € 6arato 3acTocyBaHb. BiH HEOOXigHWI XXVBMM OpraHiamam
ANA AvxaHHA. Ioro BUKOPUCTOBYHOTb Y MeAVLHI. KucHeBi 6anoHn ao-
nomararoTb NH0A5SM 3 NpobaemMamMn gnxaHHS BanxaTu nosiTps. MNig vac xi-
pypriuHmMx onepawiii KNCHEBI Macky MiATPUMYIOTb Y NaUieHTIB AMXaHHS.

KnceHb BUKOPUCTOBYHOTb TaKOXX Y MPOMUCNIOBOCTI.

KnceHb (M0Oro tako> HasmBalOTb OKCUTeH) — Uue XiMIYHWIA ene-
MeHT. Lle ra3 6e3 Ko/ibopy, 3anaxy i CMaky.
KnceHb — L MpocTa pedyoBuHa. Vloro monekyna CKnagacTbest

3 4BOX aTOMiB okcureny (thopmyna O2).

r 1. Hassu ximiuHy hopmyny kucHo. Lo o3Havae B Hiih uncno 2?
2. $Ki OCHOBHi B/1aCTUBOCTI KUCHIO?
3. fK MOXXHa OTpMMAaTU KUCEHbL?
4. fKnopgMHa BUKOPUCTOBYE KUCEHBL?

LikaBi doaktn

» Y AOICTOPUYHI Yacu naaHeTy Hacensin BenNeTeHCbKi iCTOTU, K-
OT AMHO3aBpW. ICHYE NPUNYLLEHHS, WO BOHWU GYyNM HaCTI/IbKK
BE/IMKMMMN Came 4Yepes KUCEeHb. Ioro KOHLeHTpaLia y nositpi
6yna 3HayHoO 6inbwoto. Lle BnanBano Ha po3mipu opraHismis.
Hanpuknag, 300 MiflbMOHIB pOKiB TOMY MeTeMKn 6ynn, sk nra-
XN cepenHboro posmipy!
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MonpakKTUKyiA HaykKy pa3oM i3 aopocimmm

YTBOpPEHHA KUCHIO 3a A0rnoMorord JIMCTKa POCJSIUHU

IHCTPYMeHTN Ta maTepianin:
JINCTOK 3€/1eHOT POC/IUHN,
NpPOo30pu1iA CKASHWUI Nocya,

3 BOAO0, OCBIT/IEHE MiCLe.

MoMicTK NIMCTOK Yy NocyanHy
i nocTtaB y ocBiT/IEHE MicLe.

Yepes rognHy yBaxkHO
NoAMBUCA Ha INCTOK
i nocyfuHy.

1. LLlo yTBOPU/IOCA Ha CTiHKaX NoCyauHu Yepes roauHy? Yomy?
2. AKnii Npouec NOSICHIOE YTBOPEHHST KUCHIO Y MOCYAMHI 3 JIMCTKOM poc-

NMHN?
3. AKWo nocTaBUTK NOCYAUHY 3 JINCTKOM Y TEMHE Micue, un byae BiabyeBaTu-

cs npouec potocnHTesy? Yomy?



§ 15. BnacTmMBOCTi BYINEKUCOro rasy

BnacTtuBocTi BYIrNeKWUCOro rasy

Byrnekucnuii ras HeoOXigHWUIA ANs XXUTTA Ha
3emsi. Konu »XuBi opraHismm BUANXarOTb, BOHU
BUAINAKOTL Y MOBITPS BYFNEKNCINIA ra3. PocnnHu
BMKOPMUCTOBYIOTb MOro y Npougeci (hOTOCUHTE3Y.

MoTiMm BOHM BUAINAOTL Y NOBITPA KUCEHb, W06
Man. 43. Mogenb monekynu

XXUBI OpraHiamMy Mornm gmuxatu.
P A BYTIN1EKNCIOTNO rasy

Byrnekmcnuin ras € BaX/IMBOK YacTUHOK aT-
mocthepy 3emni. BiH yTpuMye Ten/ioBYy eHeprito. oro HaszusaloTb NapHUKO-
BMM ras3om. Ak NapHUKOBWIA ra3 BiH Bigirpae Ba>kxnuBy posib. Byrnekucnuii ras
CTBOPHOE NapHUKOBUI ehekT. be3 napHMKOBOro etekTy 3emnsa byna 6 ay>ke Xo-
NOAHOIO NS XXNTTS.

OfHaK KiNbKIiCTb BYr€KMCNoro rasy B aTtmMocgepi 36ibLIyeTbCA vepes
XKUTTERIANbHICTL NtoagnHW. Lo Ginblue BYrnekmcnoro rasy B NoBiTpi, TO 6inbLie
BiH 3aTpuMye Tenna. Lle npu3BoanTb A0 rMo6aibHOro NOTENiHHS.

Byrnekucnuii ra3 — ue ras 6e3 Konbopy i 3anaxy. Monekyna Byrnekuc-
loro rasy cknagaeTbcsa 3 ogHOoro atoma Byrneuto (C, roBopumo: uge), 3'eqHaHO-
ro 3 gBomMa atomamm KucHio (O, roBopuMO: 0). Lie o3Hauage, Wo y HbOro xiMmivyHa
opmyna CO?2 (roBopumo: Le 0 aga) (man. 43).

Byrnekucnuii ras Ba>kumii 3a nositTps.

Byrnekucnuii ra3 po34MHAETLCA Y BOAi, YTBOPIOOYMN BYFiIbHY KUCOTY.
Konm ysa cnabka kucioTa BCTynae B peakuiio 3 AesKMMU peqdOoBUHaMK, BOHa
YTBOPHOE iHLLI peyoBMHU. BOHN Ha3mBaroTbCca KapboHaTtu. OAHUM 3 BaXK/TMBUX
KapboHartiB € 6ikapboHart HaTpito, abo xap4voBa coja.

Byrnekucnuii ras racutb nosym's. [lesiki BOrHEraCHMKN MICTATb BYT/1IEKNC-
NWIA ras y pigKomy cTaHi nig TMCKOM.

Byrnekucnmin raz Heroprounii. Ane BiH MiATPUMYE FOPIHHA aKTUBHUX Me-
Tanie, HaNpUKIag, MarHito, KasabLito, 6apito.

Byrnekmcnuin ra3 moxke 6yTn y TBepAoOMy CTaHi. Lle KopucHa pe4doBuHa.
BoHa HasmBaeTbCs Cyxuii nig. Byrnekncnumia ras crtae TBEPSUM MNpU Oy>XKe HU3b-
Kil Temnepartypi, TOMy Cyxuii i Haa3BNU4YaliHO XONOAHUI. Ane Ha BiAgMiHY Bif
nbogy, 3p06aeHOro 3 BOAW, CyXuii g, He TaHe. 3aMicTb LibOro, BiH MepexoanTb
NMPsSMO 3 TBEPAOIO CTaHy B ra3onogdioHuii (man. 44). Jliioan BUKOPUCTOBYHOTh CYy-
XU nig, wo6 oxonoauTtn pedi, 3p0dnTN Hamnoi ra3oBaHNMM.
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Man. 44. Byrnekmcnuii ras

y TBEPAOMY CTaHi — Cyxwuii nig,

60

Man. 45. BukopuctaHHs
rawieHoro sanHa

B/1ACTMBOCTI rasiB

Cyxuii nig 3acTocoByOTb Y MeauLUHI. Mpu
HenpaBW/IbHOMY BMKOPUCTaHHI BUMNapu Cyxo-
ro NboAy BUKINKaKOThL 3a4yXy i NpU3BoAsaThL A0
cmeprTi! ToMmy noTpibHO 6yTN Oy>Ke 06epexxHU-
Mmu!

Jesaki npouecu 36inblUYyHOTb KiflbKiCTb
CO?2 B nosiTpi. Lle cnantoBaHHA 6€H3UHY it AN-
3e/IbHOro nanvea B aBTOMOOGINAX, Y NPOMUC-
NOBOCTI; UXaHHSA XXUBUX iCTOT.

3MeHWwye Kinbkictb CO2 B nNoBiTpi hoTO-
CUHTE3 POCAUH. Byrnekucnuii ras takoxx pos-
UMHSETBCHA Y MOPCLKIli BOA;.

laweHe BanHO — Le XiMiYHa peyoBUHa.
BoHa yacTo BMKOPWUCTOBYETLCA Y rocnogap-
CTBi. [AnAa Ti oTpMaHHA HeoO6XiAHO noracutn
HerawleHe BanHo. lMig vac peakuii Bupoo6ns-
eTbcs CO2 (man. 45).

laweHe BanHO BUKOPUCTOBYIOTb SIK OyAi-
Be/bHUI MaTepiasl. BOHO BXOAUTb 4O CKiaay
LWITYKATYPHUX, LEeMEeHTHUX abo LEeMEHTHO-
BanHSAHUX TiNCoOBMX PO34MHIB. BanHo, goaa-
He A0 PO3YMHY, pobUTb KOoro 6GinbW naac-
TMYHUM. Le nonerwye Moro HaHeCeHHs,
CMpUSAE OTPUMAaHHIO MILHIWOT LUTYKaTypKW.
KpiMm TOro, BanHo 3axuliae LWTyKaTypKy Bif
HabpsikaHHA Ta BigwapyBaHHS Bif NMOBepxHi
CTiHW. [alleHe BanHO 3aCTOCOBYIOTb /1A MO-
6isIkun cTiH | cTeni 6éyaiBens.

Moro TakoX akTMBHO BUMKOPUCTOBYHOTb
Y BUPOBHULTBI CUMHTETUYHUX BOJIOKOH, KaJlb-
UMHOBaHOI coaun, kKapb6igy KanbLito, CUHTe-
TUYHOTO Kayu4yKy. Y Xxap4oBiii NpoMnc/IoBOC-
Ti BarHO 3aCTOCOBYIOTb Y NPOLEC OUNLLEHHSA
COKY LYKPOBUX OYypsiKiB O/151 BUTOTOBJ/IEHHS
LYKPY, a TaKOXX A151 NOM'AKLLIEHHS | Ae3iHdekK-
uii Boan.



§ 15. BnactmBoCTi BYrNeKUCoro rasy

HesamiHHe BamnHo i gng MmetanypriiiHOi NpoMucnoBoCTI. be3 HbOro He Bifg-
OyBaETbCA BUPOOHMLITBO YaBYHY B JOMEHHIM nedyi. logaBaHHSA BanHa fonoma-
rac BUAa/IMTN MEBHI WKiAANBI JOMIWLKN — Taki AK pocop, cipka.

Cymiw 3 BanHa, KBapLy Ta cCoAn € OCHOBHOK Y BUPOBHULTBI BUCOKOMILL-
HOro ckrna.

BukopucTaHHSA BYI/IEKUCIOrO rasy. Cyxuii nif MOXXHa BMKOPUCTOBYBaTU
npy TPaHCMOPTyBaHHI M'sAca, MOpo3uBa abo iHWMX NPOoAyKTIB, AKi HEOOXiAHO
36epirati B X0n0A4i.

Byrnekucnuii ras TakoXx KOpUCHU y Bunivli. ApidkaKi, po3nywysad i xap-
YyoBa coZa BUAINAOTbL BYINIEKMNCINIA ras, KOy TX 3MilyHTb 3 PigKMM TiCTOM. a3
yTBOpPIOE BynbbaLlky. BoHM 3mMyLLyOTh TICTO nigiimartumcs.

Byrnekucnuii ras gogarotb y Hanoi. Tak iXx pobasaTb ra3oBaHUMN.

TakoXX BYT/IEKMC/INI a3 BUKOPUCTOBYHOTb Yy 6e3Midi HexapuyoBuX NPOAYK-
TiB. 3 HbOro pPoO6NATL MiHOMAACT. 3 IOro AOMOMOrOK0 MOXHa HajyBaTu PATY-
Ba/lbHi N0TU 1 PATYBa/IbHI XXUNETU. 3aCTOCOBYIOTb BYI/IEKUCNIA ra3 y AeAKUX
BMax BOrHeracHWKIB.

OpraHiaMn BMANXarTb, BOHN BUAINAKOTb Y MOBITPS BYI/IEKUCINIA Tas.
PocnnHM BUKOPUCTOBYIOTb MOrO 4711 BUPOOHULLTBA KUCHIO.

Byrnekucnuii ras € BaX/IMBOK 4YacTUHOK atmochepu 3emni. BiH
YyTPUMYE TeN/IOBY eHEeprito Ha ii NoBepxHi. Ioro HasueatoTb NapHUKO-
BVM rasom.

KinbKicTb BYrfnekucnoro rasy B armocoepi 36iNbLYeETbCA vepes
LisNbHICTb NtognHK. Lo Ginblue BYrnekncnoro rasy B NoBiTpi, TO 6ifib-
Wwe BiH 3aTpumye Tenna. Lle npnssoantb 40 rNo6anbHOro noTensiiHHSA.

Byrnekucnuii ras Ba>kumii 3a nosiTps.

BiH pO34MHAETLCA Y BO/AI, YTBOPHOOUMN BYTifIbHY KUCNOTY.

Byrnekucnuii raz Heroprounia. Ane nigTpMMye ropiHHA aKTUBHUX
MeTaniB, Hanpukag, MarHito, KajbLito, 6apito.

Moxe nepebyBatn y TBepAoOMy cTaHi. Lle kopucHa peyoBuHa.
BoHa Ha3uBaeTbCA cyxuii nia,.

Byrnekmcnuii ra3 Tako>x 3aCTOCOBYHOTb Y Xap4oBili MPOMMCNOBOCTI.
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Posgin 1 ®i3nyHi BRNacTMBOCTI rasis

KoHcneKT y4yHs

Byrnekucnuii ra3 — ue ra3 6e3 Konbopy i 3anaxy. Monekyna
BYINIEKMNC/IOrO rasy cknagaerbca 3 ogHoro atoma Byrneuyto (C), 3'ea-
HaHOro 3 gBoma atoMamu KucHto (O2). Lle o3Hauae, wo Moro ximidHa
dopmyna — CO2

3anuTaHHsA | 3aBAaHHSA

Lo Take Byrnekmcnuii ras?

AK BiH BUHMKAE?

AKY KOPUCTb NPUHOCUTL LIl ras?

Yn moxke BiH ByTWU WKignMBum?

AKNI0AN BUKOPUCTOBYHOTb BYINEKUCANIA ra3?

a s wnNe

| likaBi pakTtn

Mpun 3BUYAMHOMY TUCKY CYyXWii /i He MaaBUTbCA 3 TBEPAOro
CTaHy B pigvHy. 3amicTb LbOro, 6esnocepeHbLO MepeTBOPOETLCA
3 TBepAaoro Ha ras. Lle HasuBaeTbcsa cybnimauieto. Cyxuin nig, cy-
61iIMYy€ETbCS 3a HOPMa/IbHOI TeMnepaTtypu noBiTps. MNpn KOHTakTi 3i
3BMYaliHMM MOBITPSAAM BiH BUAINSE 6e36apBHUNIA BYI/IEKUCANIA Tas.
Byrnekmcnuii ras, SsKuili yTBOPHOETBCS 3 CyXOrO bOA4y, Ay>Ke XO-
nogHuiil MNpuy 3MilyBaHHI 3 NOBITPAM BiH OXO/I0AXKYE BOASHY napy
B MOBITPi A0 TyMaHy. BiH BUrnsagae sik ryctuii 6inuin gum. Cyxuia nig,
4acTo BUKOPUCTOBYIOTb y TeaTtpi, Wwob cTBOPUTU BUNAUMICTb TYMaHy
abo gnmy.

Man. 46. BukopucTtaHHs Cyxoro nbogy B Teatpi
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Mpo woTn gisHascA / gisHanacsa y po3aini «PisnyHi BNacTmBOCTI rasis»

Mpo wo T aisHaecsA | gisHanacsa y posaini
«®i3nyHi BNAcTUBOCTI rasie»

PeyoBuHU MOXYTb MnepebyBaTy y TPbOX arperartHuUxX ctaHax — pigKo-
My, TBEPAOMY Ta rasonogioHomy. Pe4oBMHM B rasonofibHomy crtaHi He Ma-
FOTb B/1AaCHOI (hopMK 1 3aiMaloTb BeCb HagaHuil iMm 06'eM. TakoXX BOHU JIEFKO
3MILYIOTbLCA MiDK cO60t0. Lle Ha3mBaeTbca gmndyy3iero rasis. asM He NpPOBO-
O0ATb eNeKTPUYHUIA CTPpyM i Tensio. TOBTO BOHN MaloTb HEBUCOKY €/1eKTPO- Ta
Ten/I0MpoBigHICTb.

fasm MOXyTb OyTM roproumMmm (MeTaH, eTaH, nmponaH, 6yTtaH Ta iHWi) i
HeroproumMmm (asoT, resiii, HEoOH, hTop, X/10pP Ta iHLWiI).

Mpu HarpiBaHHI rasy po3LWMPIOKOTLCH, @ NPU OXOSIOXKEHHI CTUCKAOTHLCS.
Tenne noBiTpA (K i BCi rasmn) nerwie xoso4qHoro, i ue € Npu4nHOK YyTBOPEHHS
BITPY. Taka BNacTMBICTb 3abe3nevye KOHBEKL,iIO rasis.

MoBiTpsAHMI wap 3em/i yTBOPHOE aTMOCKEPHMIA TUCK. BiH 3anexxuTb Big,
TemnepaTtypu it BUCOTU. ATMOCHEPHN TUCK BUMIPIOKOTb 3a ONOMOror 6apo-
MeTpa. OAVHNLI BUMIPHOBaHHA — MiJTIMETPY PTYTHOrO CTOBMYMKA.

JltlogyHa LWMPOKO BUKOPWUCTOBYE BACTUBOCTI MOBITPA 419 AUXaHHSA, OT-
pUMaHHS efieKTPUKKN, Tenoisonsauii. € yumano npuniagis i MexaHi3amis, 3aCHO-
BaHMX Ha BUKOPUCTaHHI BacTMBOCTEN MOBITPS. Lle 30kpema HarHitTaJibHWUIA,
YCMOKTYB&J/1bHMUI HAacOCW, PO3MopoLLyBay, MHEBMATUYHI MPUCTPOT Ta iHLe.

MoBiTpa — ue cymiw rasis. OCHOBHi KOMMOHEHTU MOBITPA: KNCEHb, BYT-
NIEKUCNNIA ra3 Ta a3oT. Y pesynbTaTi 4iNIbHOCTI MIOAUHU YTBOPOKTHCA LUKIA-
NMBI pevoBUHN. BOHW 3a6pyaHIOOTE MOBITPS.

Kucenb (02) He mae KONbOPY, 3anaxy i cMaky. Lle Heroptounii ras, ane BiH
nNigTPUMYE ropiHHA. OTPUMYETLCA Y NPUPOLAI B Npoueci hOTOCUHTESY, Ha MpPo-
MMWC/I0OBOCTI — BUAINEHHAM 3 MOBITPA. B3aemogie 3 6aratbMa iHLWMMW pPeyoBU-
Hamu.

Byrnekuncnuii ras (CO2) nposopuii, 6e3KoNipHNIA, BaxkKUnii 3a nosiTps. BiH
He NiATPUMYE roOpiHHA. Byrnekncamii ra3 HeoOxigHW ANS YyTBOPEHHS KUCHIO.
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Po3ain 2

EnemeHTapHI BIZOMOCTI

3 MeXaHIKu

§16 MexaHiYHuiA pyXx

» Tn mobuw cnopt? Yu 3Haew TW, WO 3a-
HATTA CMIOPTOM MOTPEBYIOTb CUNN 1 PYyXYy?
Lo > Take pyx Ta cuna? 9k BOHW crniBBiA-
HOCATbCA OfHe 3 O4HUM?

o6 pobpe 3zarimatucs 6yab-sIKUM BU-
[OM crnopTy, NOTPIOHO 6YTKU MalcTpoM cun
i pyxy. Po3rnaHemo, Hanpuknag, ytéon. Tu
xXodewl, Wo6 M'sy pyxaBca 4O Uini. E4UHUN
Croci6 3MycuUTM M'sid pyxaTtucs — BAapPUTU
no HboMy. To6TO Tpeba 3acTocyBaTm cuny.

Pyx — ue 3MiHa MONOXXeHHSA 006'eKTa
abo MOro nepemilleHHsa 3 O4HOro Micus
B iHWe. Ocb KiNnbka npuknagis pyxy: isga Ha
Besniocunegi Big ogHOro OyAMHKY A0 iHLIOro,
nepemileHHA KOpPOOKM 3 O4HOro KiHUA KiM-
HaTu B IHLUWIA, CMYCK 3 TipKW, PyX CTPISIKU ro-
OVNHHUKa (man. 47).

MoxHa p[obpatn 6Garato npukiagis.
Ampke pyx BiobyBaeTbCA HaBKOMO Hac 6es-
nepepsBHO.

OpraHi3am NANHN TakKoX MOCTINMHO py-
XaeTbcA. Ham mMo)ke 3gaBatucs, WO MU He-
pyxowmi. MpoTe HacnpaBai Halle cepue npa-
LIOE, MU OUNXAEMO, CyguHaMWU Teye KpOoB,
pyXaroTbCsl O4i, CKOPOUYHOTbCS COTHI M'A3iB.



§ 16. MexaHiuHuii pyx

MexaHika — ue po3gin ¢isvknu. BoHa
BMBYAaE pyxu. [na 34iMCHEHHA pyxy NOTPIGHO
TiNo, ke 6yze nepemiwlyBaTucs. A TakoXX cuna,
ska 6yae npumyLlyBaTn Aoro 3giicHioBaTu ne-
peMilleHHs. e NoTpibeH HanNpsAMOK, Yy SKOMY
Tino 6yae 3MiHIOBaTV CBOE MOJTOXKEHHS.

Konn mu roBopmmo, WO TiNIO pyxaetbcs,
MW 3a3BMYali MaEMO Ha yBasi, WO BOHO Mnepe-
MiLLYETbLCA 3 MicLA Ha Micue. Ane B Hayli pyx
Mae ocobnuBe 3HauYeHHs. Y disnui pyx — ue
3MiHa NONIOXXEHHA 06'eKTa B MOPIBHAHHI 3 Mic-
uem abo 00'eKTOM, fIKi He pyxaroTbcsa. Micue
abo 00'eKT, sIKi He pyxaroTbCs, Ha3MBalOTb
TOUKOIO BigNiky. Hanpuknag, Ak Mu MoXemo
cTBepOyKyBaTu, WO aBTOMOOGINbL pyxaeTbcs?
TiNIbKN SKLLO Oro MOPIBHATU 3 HEPYXOMUMM
ob6'ektamn. OO6G'ekTaMn  OpPIEHTUPY (TOUKOIO
BiANiky) MOXyTb 6yTn aepeBa, O6yAUHKU, MOC-
TV, CTOBNW JfiHiA enekTponepegad, ropn Ta i y crnokoi
iHWe. TO6TO 06'EKTUN y CTaHi cNokKow (Masl. 48).

» Ha akomy 3 300pa>keHb (Maul. 48) nerwe BCTaHOBUTU CTaH aBTOMOOINSA
(pyxaetbca UM CTOITb Ha Micui)? MNMOACHM Yomy.

TpaeKTopia — ue Wwsax, No SKOMy pyxaeTbes Tino. Ug niHiga He o60B'a3-
KOBO MOXe 6yTn BMauUMOLO. MNpuKnagomM TpaekTopii € cnig Big nitaka y Heoi,
CNin Ha CHIry, NV>KHI, YOPHWIA cnig Big4 rymMn aBToMob6ins nig yac railbMyBaHHS,
BiflL KpeWan Ha goului 4M Bif Konic Ha micky (man. 49).

Man. 48. ABTOMOGiNb y pyci
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Poszgin 2 EnemeHTapHi BifOMOCTi 3 MeXxaHiku

3a TpaeKTopie0 pyxy MOXKYTb 6TV MPSAMOAIHIMHUMU | KDUBONIHIVHUMW.

AK npukniag npPsSMOIHIMHOIO pyxy MOXHa YySBUTU TIPCbKOMVDKHUKA, WO
CMYCKAETLCA 3 ropy. XOpoLnM MpUKIagoM KPUBOIHIMHOIO pyxy € NiMHAacT Ha
6aTyTi. BiH yTpMMy€e CBOE TifIO B OHAKOBOMY MOJIOXKEHHI. A/le NMpuU3eMIfeTbeA
B TOYL,i, BIGMIHHIM Bif TOYKN 3/1bOTY.

BucHoBKuU

Pyx — uUe 3MiHa nonoxeHHsA 06'ekta abo MOro nepemileHHs
3 OQ]HOro Micus B iHLUE.

Mpuknagamu pyxy € i3ga Ha Benocunegi, nepemiweHHsa Kopooku
3 OAHOrO KiHUA KIMHATW B iHLUIWIA, CAYCK 3 TiPKWU, PyX CTPISIKU TOAUHHN-
ka. MexaHika — ue po3gin ¢isnku. BoHa BuBYae pyxu. 01 34iACHEH-
HA pyxy NOTpiGHe Tifo, AKke Bbyae nepemillyBaTmuca. A TaKOX CUa, aKa
Ooyge oro npumylwlyBaTtu 34iicHIOBaTV rnepemiweHHs. e noTtpibeH
HanpsMOoK, y AKOMY Tino 6yae 3MiHIOBaT! CBOE MOMOXKEHHS.

Micue abo 06'eKT,sIKi HE pyXatOTbCS, HA3MBaKOTLCA TOUKOKO BiasIiKYy.

O6'ekTamMn OPIEHTMPY (TOUKOIO BifgJliKy) MOXKYTb 6yTU gepeBa, Oy-
OVHKW, MOCTW, CTOBMW MiHI enekTponepegady, ropu Ta iHLe.

TpaekTopia — ue WNax, No AKOMY pyxa€eTbCs TiNo.

3a TpaeKTOpIEID PyxXn MOXXYTb BYTV MPAMOIHIAHUMN Ta KPUBONI-
HIHUMW.

KOHCNeKT Yy4HsA

Pyx — uUe 3MiHa NOMIOXKeHHSA 06'ekTa abo Oro nepemilleHHs
OAHOro Micus B iHLwWe.

MexaHika — po3g4in Qi3nKn,AKNiA BUBYAE PYXW.

Micue abo 06'eKT,AKi HEe pPyXatoTbCs, HA3UBaKTLCA TOUKOIO BifNiKy.

TpaekTopia — ue LWNsAx, No AKOMY PyXa€eTbCs TiNo.

r7 3anuTaHHA | 3aBOaHHS
- 1. Wo Ha3mBaloTb pyxom? HaBean npukiagn pyxy.
2. Lo BnBUae mexaHika?

3. fKi 06'eKTM MOXYTb OYTU TOYUKOIO BiAJliKy A1 PyXOMOro Tina?
Hasean npuknagu.

4. $lK Ha3uBaKTb LW/AX, NO AKOMY PYXaETbCA TiNO?

flka TpaekTopiA Ha3nBaEeTbCA NPAMOSIHIHOK? HaBean npuknaaw.

6. fka TpaeKTOpis Ha3MBaETbCA KPUBONIHIMHOK? HaBean npuknagw.
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817. Bugn pyxy: nocTynasibHWiA, KonMBasibHWUiA, 06epTasibHWiA

§ 17 . BUOW pyxy:

NOCTyNa/IbHUIA, KONUBasIbHUIA, 06epTasibHUA

Pyx — ogHa 3 Knto4oBux TeM y oisuvLi. Bce y CBiTi pyxaeTbca. Lie moxke 6ytun
TiINbKN HEBENUKWIA | Ay>Ke-ay>Ke NoBiNbHUIA pyx. Ane BiH cnpasgi BiabyBaeTbcs
MOCTIHO. HaBiTb AKWO0 TObI 34a€TbCS, WO TU CTOILW Ha Micui, 3eMa pyXxaeTbCs
HaBkosi0 CoHUA. COoHUEe pyXaeTbCs HABKOJMO Hawoil ManakTukU. Pyx HIKOMN He
MPUNUHAETLCS.

BnainaoTe 3 OCHOBHI BMAM pyXy: NOCTyNas/lbHUNA, KONMBasIbHUNW, 06ep-
Ta/IbHUIA.

MocTynanbHUI pyX — Le PyX Tina no nNpsamin nidii. Yci To4ku Tisla onun-
CYHOTb O1JHAKOBI TPaEKTOPIi y NMPOCTOpPi 3a OAWH | TOW camMuii yac. IHWMK
cnosamu, Le NepeMilleHHs Tifla 3 OA4HIET TOUKM NPOCTOPY B iHWY. MpuKiagom
MOCTYNa/IbHOIro PyXy € TPaHCMOPTHMIA 3acib, wWo ige gopororo. O6'eKT, AKUiA
nagae yepes TSHKIHHSA 3eM/i, UM BUNyLLEeHa 3 NyKa CTpina TeXK pyxaroTbcs Mo-
cTynasibHO (Man. 50).

KonmBanbHuin pyx — ue pyx Tina, nig 4vac AKOro BCi MOro TO4KM pyxa-
IOTbCA MO TPAEKTOPIAX MepiognyHO y ABOX MPOTUNEXHUX HanpsaMKax Bif-
HOCHO MOJIOXKEHHS1 piBHOBarn. KonmBasibHUI pyx Mae BUTHYTI pyxu Brepes
i Hasag. Pyxn obepTtaroTbCa HABKOJ/IO OCi abo TOUKM NOBOPOTY. [NprKIagom Ko-
NUBa/IbHOTO PyXY € MasiTHUK, AKUA XUTAETbLCA Bif (PIKCOBaAHOI TOUKN KPIiMNseH-
HS | mantoe gyry. Mig Yac KonmBaHHA O6G'eKT pyxaeTbcs 3 60Ky B Gik. Lleid tmn
pyXxy 3yCTpivaeTbCAa BCHOAW B HallOMy CBITi. Lle MasTHUK rogvHHUKa, AnTada
roviganka, CTpyHu ritapu, MOpPCbKi xBusi abo HaBiTb 3BYKOBI XxBui (Man. 51).

Man. 50. Mpuknag nocTynasibHOro Man. 51. MNpuknag
pyxy: Noi3A, WO pyxaeTbcsa No pelikax KO/IMB&/ILHOIO PyXy

67



Posgin 2 EnemeHTapHi BiflOMOCTi 3 MeXxaHiku

O6GepTa/IbHUIN pyxX — Ue pyx Tina no
KPYroBili TpaekTopii y300B>XX (iKCOBaHO-
ro ueHTpy. Pyx BigdbyBaeTbCcAa No Kony. Yci
TOYKM Tina pyxaroTbCA Ha MNOCTIVHINA Bia-
cTaHi Big ueHTpy. Ob6epTa/ibHUI pyx — Le
KOMN WOCb PYyXaeTbCA HABKOJO OCi abo ToY-
KM nosBopoTy. Hanpuknag, koneco. Konu
TiNno 06epTaeTbCsl, BOHO PYXa€ETbCS MO KOny.
Ob6epTaHHA — Lie OCHOBa pPyXy aBTOMOOIiNb-
HOro TpaHcnopTy. Koneca aBToOMOGinA no-
BMHHI 06GepTaTMcA HaBKO/IO oceil. barato
BHYTPILWLIHIX 4YacTMH ABUIyHa aBTOMOOINA

obepTaroTbCs nig yac pob6otn. Cama 3emnsi
Man. 52. Mpuknag,

o6epTaeTbCsl HaBKOMIO CBOEI OCi. Pyx npo-
ob6epTanbHOro pyxy

nenepa nitaka, BEHTUMATOpP, MiKcep, nepe-

MilLLEHHA XBUJIMHHOI CTPINIKN FTOAVHHUKA —
ue Bce obepTanbHi pyxu (Man. 52). ObepTasibHUI TUM PYXY BiAKPWUIN OAHUM
3 nepwmx.

BucHoBKU

BnainaoTb 3 OCHOBHI BUAW PYXY: NOCTYMaslbHUIA, KONUBa/IbHUNA,
obepTas/ibHUIA.

MocTynanbHUii pyx — uUe pyx Tifla No NpaMii AiHiil. Yci Touku Tina
OMNMuUCcyoTb OAHAKOBI TPAEKTOPII Yy MPOCTOpPI 3a OAWH | TOA caMuii yac.
OO6'eKT, WO Nagae yepe3 TSHKIHHA 3eMJli, UM BuNylleHa 3 iyka cTpina
pyxatoTbCa MOCTynasibHO.

KonmBanbHuini pyx — ue pyx Tina, nig yac SKOro BCi MOro Tou-
KM PyXaroTbCA MO TPAEKTOPISAX NepiogMyHO y ABOX MPOTUNEXXHUX Ha-
nMpsiMKax BiGHOCHO MOJIOXXEHHS piBHOBarn. Tak pyxaeTbCs MasTHUK
rOOVIHHVMKA, AUTAYa rovigasnka, CTPyHU ritapu, MOpPCbKi xBUni abo Ha-
BiTb 3BYKOBI XBUI.

O6epTas/ibHUIM PYyX — Lie PyX Tifla N0 KPYroBiili TpaeKTopIl y340BXK
hikcoBaHOro LeHTpY. PyXx BigbyBaeTbCA MO KOAy. YCi TOUKM Tina pyxa-
FOTbCSA Ha MOCTIMHIN BiAcTaHi Big UeHTpY. Pyx nponenepa nitaka, BeH-
TNAATOP, MiKcep, NepeMilLeHHSA XBUIMHHOT CTPINIKU TOAVHHMKA — Le
BCe 0bepTasibHI pyxu.



817. Bugn pyxy: NOCTyNasibHUIA, KOMMBasIbHWIA, 06epTasibHWiA

MocTynanbHMA pyx — Ue PyX Tina no npsamii niHii. Yci Toukm Tina
OMMCYOTb OAHAKOBI TPAEKTOPITY NPOCTOPI 3a OA4MH | TO camuii yac.

KonuBanbHUii pyx— Ug pyx Tifna, nig vac SKoro BCi Moro To4ku py-
XaloTbCA MO TPAEKTOPIAX NEPIOANYHO Y ABOX NPOTUIEXKHUX HaNPsAMKax
BifJHOCHO MOJIOXEHHS piBHOBArw.

Ob6epTayibHUI pyX — Le pyx Tina no Kpyrosili TpaekTopii y340BXK
(hikcoBaHOro UeHTpy. Pyx BiAOYBaeTbCA MO KOMy. YCi TOUKM Tifa pyxa-
FOTbCA Ha MOCTINHINM BiACTaHi Bifg LLEHTPY.

HasBu Bigomi TO6I BUAN pyXy.

HaBean npuknagm mexaHidyHoOro pyxy.

AKWIA pyx HasuBaloTb NOCTyNaibHUM? HaBegn npuknagw.

Lo Take konmBanbHWUI pyx? Hasean npukiagn.

AKi TN 3HaeW nNpuknagyu obepTanbHOro pyxy?

Cnpobyii BIATBOPUTU KOXEH BUA MEXaHIYHOro pyxy 3a fOMnoMo-
roto B/IACHOrO Tifa.

© oA wWN e

LikaBi doaktn

AHIIACbKNI yyeHuin Icaak HbtloToH (1643-1727 pp.) npugymas
374 Teopii. BiH BMBYaB pi3Hi Hayku. 3o0Kpema i i3uKy, XiMitlo Ta

MatemMaTuky. HblOTOH BiAKPUB TPU 3aKOHU PyXy. BOHM onucytoTb pyx
peuyeil 3 HayKOBOI TOUKM 30py. 3rigHO 3 lereHaoro, HbloTOH nobayuus,
AK 261yKO BNano Ha 3emnto. Togi BiH 3'AcyBaB, WO Ta caMa cuna, sika
3Mycuna 6/1yKo BnacTu, kepye pyxom Micsaus i nnaHet. Voro Tpu 3a-
KOHW MNOSCHIOOTh, K BiAOYBaETbCA PyX i WO BM/AMNBAE HA MOro 3MiHy.

Mepwwnii 3aKOH rOBOPUTL, WO OyAb-aKUA PYyXOMUii 06'ekT Byae
NnpPoAoBXyBaTU PyXaTUCH B TOMY XX HaMNPSAMKY i 3 TiEHO X LWIBUAKICTHO,
SAKLLO Ha HbOro He AitoTb iHWI cnnu.

Apyrmii 3akoH: Wo 6inbwa maca Tina, To 6inbwe cunm noTpidHO
ONsA oro NpPUCKOPEHHS.

Y TpeTbOMy 3aKOHiI NAETbCSH, L0 Ha KOXKHY Ait0 ICHYE piBHA i Npo-
TUNEeXHa NpoTuais.
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Posgin 2 EnemeHTapHi BiAOMOCTi 3 MexaHiku

§ 18 . WBMAKICTD.

BusHayeHHa cepeaHbOi LUBUOKOCTI Pyxy

Man. 53. Mpuknagn pyxy Tin

70

3 Pi3HOIO LWBUAKICTHO

» Tu Konmn-Hebyab 13amB | i3guna Ha Beno-
cuneai? Ym ctaBano To6i LiKaBO, HaCKifb-
K1 LWBUAKO TV igelw? Lle nerko BusHauuTu.
MoTpibHO pfi3HaTMcA, dKy BigcTaHb Tn
npoixae | npoixana. A TaKoXX BUMIPATU
yac, Skmii Butpatme | BuTpatuna Ha no-
[OpPOX (32 TOANHHUKOM).

LBnAKiCTb — Le Mipa TOro, HacKisibKu
WBUAKO TifIO pyxaeTbCsA. A TaKoXX SIKYy Bij-
CTaHb BOHO MOAOaE 3a NEeBHUM MPOMIXKOK
yacy (man. 53).

LBnAaKicTb 3aneXxXntTb Bif TOro, Hackisb-
KN LUBMAKO TiNNO NepeMmillyeTbCs Ha BiacTa-
Hi. [leski Tina pyxarTbCs Ay>Ke LBUAKO, Ha-
npuvknag, noisg. BiH MoXke 3a KOpPOTKMiIA 4ac
rnogonatn BesauKy BiAcCTaHb. A paB/iMK pyxa-
€TbCA MOBINbLHO, TOMY 1 BiACTaHb MogoNae
HEeBENUKY.

LLBnakicte — ue disnyHa BennymHa. Ogu-
HULLEHO LWBUAKOCTI Y (i3nLi € MeTp 3a CeKyHAy
(no3HavaeTbca M/c). OfHaK y XUTTi YacTiwe
BUKOPWUCTOBYIOTb iHLLY OAUHULLIO — KiJIOMETP
3a rogmHy (nosHavaeTbca KM/ropn).

[Ana BM3Ha4YeHHs LWBWUAKOCTI Tila NoTpio-

HO BiACTaHb MOAINNTM Ha Yac:

LWBNAKICTb = BigCTaHb . 4yac
Vv



§ 18. LUBMAaKiCTb. BusHauyeHHs1 cepefHbOl LUBUAKOCTI PyXy

Po3rnsHbMO NpuUKnag;

3a 2 roavHn aBTOMOGINb nNpoixas 100 Km.

AK Ai3HATUCA MOro WBUAKICTL?

Ham noTpi6HO 3a hopMy/iolo BigCTaHb NOAINNTU Ha 3aTpadyeHuii
yac. BigctaHb 100 KM, yac 2 roguHu. 3HaxoauMo LLBUAKICTb:

100 KM : 2 rogmHu = 50 km/ropq,

Bignosigb: WBMAKICTL aBTOMOGiNA 50 KisloMeTpiB 3a roguHy.

Konn Tnigelwd Ha Benocunegi, Tn He 3aBXAU pyXaeLwlicsa 3 O4HaKOBOO LUBUA-
KIiCTIO. T MOXKELl pyxaTucs LBUALLE, KOMW CrycKaewcs 3 naropba. | igew no-
BifIbHILLIE, KONW NigiimMaewca Ha narop6. Konv aBTomMo6inb No4YmMHae pyx abo
3YMUHSETBLCA, BiH i4e NMOBINbHILIE. A KONMM pPO3raHseTbes, ige wsugwe. To6to
pyx MoXe 6yTn PiBHOMIPHUM | HEPIBHOMIPHUM.

PiBHOMIpHMIA pyx — Ue pyX, Nif 4Yac AKOro Tiflo 3a O4HaKOBI MPOMIDKKN
yacy npoxoauTb OfHaKOBY BiAcTaHb. [MpuMKNagomM Takoro pyxy HabnnmkKeHo
MOXXHa BBaXKaTW PyX Ha CTpiyui TpaHCcnopTepa, CXOAMHKAax eckanaropa, pyx
rnoTdara B MeTpO MicNs PO3roHy, pyx rmapawyTucTa, pyX LWTYYHUX CYNMYTHUKIB
3emJii, pyx YacTuH, Wo o6epTaroTbC Yy MexaHiamax ToLlo.

3aszBuyaii pyxy npupogi € HepiBHOMIpHMM. Hanpuknag, aBTo6yc, Bigi>Ka-
Xarkunm Big 3yNUHKK, 3a Of4HAKOBI MPOMIXKKM 4Yacy MPODKAKae Bce OGinbLunii
wnsax. A Habamkarumncb 00 3yNUHKN — HaBnaku. biryH, 6epyun yyacTb B 3Ma-
raHHsAX, BUTpavae Ha NOA0NaHHA OAHaKOBUX 3a LOBXUHOK Kin pi3HUiA vac. Pyx
aBTObYycCa i BiryHa — Le NMpuKiagn HepPiBHOMIPHOIO PyXy.

HepiBHOMIpHWIA pyX — L€ PyX, Mif, Yac AKOro Tifio 3a 04HaKOBI MPOMIK-
KM 4acy NpoxXogmTb HEO4HAKOBMUIA LUNSX.

OcCKinbKK 3a3Buyail pyx € HEPIBHOMIPHMM, TO Yy pO3paxyHKax 4vacTille BU-
KOPUCTOBYIOTb CepeHIO LWBUAKICTb pPyXy Tina.

CepegHa wBUAKICTL — Ue (hisnyHa BeniumnHa. BoHa AOpiBHIOE BigHO-
LLIEeHHIO BiACTaHI 40 4yacy, 3a KW Lo BigCTaHb NporgeHo.

Po3paxyHOK cepefHbOT LWBUAKOCTI BigdyBaeTbCca 3a (POPMY/IOL0:

cepenHa LWBUMAKICTb = BiACTaHb : 4yac
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PO3rNsIHBEMO NpUKNag;

Xnonyuk ige Ha Benocunefdi Ao napky. Mix Moro 6yAvHKOM
I napkom 6 KM. Xnon4yuk supyluae 3 gomy o 8:00 paHKy i Npui3anTb
00 napky o 9:00. Aka noro cepefHs WBUAKICTL?

BigctaHb Big 6yAuHKY A0 Napky CTaHOBUTL 6 KinomeTpiB. Yac
y goposi 3 8:00 go 9:00 — | roaunHa.

CepeaiHa WBNAKICTb = 6 KM: 1 roguHy = 6 Km/rog,

Bignosigb: X10n4mnkK Nponkmkae B cepeiHbOMY 6 KM 3a rouHy.

BuUCHOBKU

WBMAKICTE — Ue Mipa TOro, HacKifibK1 LIBUAKO TiNIO PyXaeTbCA.
A TaKOoX SIKy BificCTaHb BOHO MOJOMA€E 3a MEBHUI NPOMIXKOK yacy.

OanHMLUEo WBUAKOCTI B Pi3nLi € MeTp 3a cekyHAY (Mo3HayaeTb-
ca m/c). OgHaky >XUTTI YacTilwle BUKOPUCTOBYETbLCA iHLWA OAUHULA —
KinomeTp 3a roguHy (nosHayvaeTbcs KM/ropn).

[ANns BM3HAYeHHsA LWBUAKOCTI Tifa MNOTPIGHO BigCTaHb NoZiNNTK
Ha uac.

Pyx mo)xe 6yTy piBHOMIPHUM i HEPIBHOMIPHUM.

PiBHOMIipHUIA pyx — Le pyX, Mi4 4ac AKOro Ti/io 3a O4HaKOBi Npo-
MiDKKM 4Yacy npoxoguTb OfHAaKOBY BifcTaHb. [MPUKNafoM Takoro pyxy
MOXHa BBaXKaTW PyX Ha CXOAUHKaxX eckanaropa, pyx notdara B MeTpo
Mic/1a PO3roHy, pyx napawyTncTa, pyx WTYYHMX CYyNYyTHUKIB 3em/i TOoLO.

3a3Buyain pyxy rnpupogi € HEPiBHOMIPHUM.

HepiBHOMIpHUIA pyX — Ue pyX, Mig 4Yac SKOro Tiflo 3a O4HAaKOBI
MPOMDKKM Yacy NpoxoauTb HEOAHAKOBUIA LUNSX.

OcCKinbKK1 3a3Buyaii pyx € HEPIBHOMIPHMM, TO Y pO3paxyHKax 4a-
CTilLle BUKOPUCTOBYIOTb CEPESHIO LLUBUAKICTb PYXy Tina.

CepegHa wBUAKICTb — Ue hisnyHa BenuunHa. BoHa AOpiBHIOE
Bigricwommamninarantina uacy, 3a AKUA L0 BigCcTaHb NMPOWAEHO.

LLBnAakKicTb — Ue Mipa TOro, HacKi/lbKU LUBUAKO TiNO PYyXaeTbCSH.
A TakoXX siKy BijCTaHb BOHO NOAONAE 3a NEeBHNIN NMPOMIDKOK Yacy.



§ 18. WBnakicTb. BusHauyeHHs cepefHbOl LUBUAOKOCTI pyXy

KOHCNeKT Yy4HA

PiBHOMIpHUIA pyX — Ue pyX, Mig 4Yac SKOro TiNo 3a OfHaKOoBi
NPOMIXKKM Hacy NpOXoAuTb OAHAKOBY BifCTaHb.

HepiBHOMIpHUWI pyx — uUe pyX, Nig 4Yac AKOro TiI0 3a OAHAaKOBI
NPOMIXKKM Yacy NPOXOANTb HEOAHAKOBUIA LLSISAX.

CepegHsa WBUAOKICTb — Ue (i3uvHa BefMuMHa. BoHa [OpiBHIOE
BiAHOLLUEHHIO BiACTaHi 4O 4Yacy, 3a KM Lo BigCcTaHb NpOAeHO.

LikaBi daktn
0na BU3HAYEHHS WBUOKOCTI PyXy
iI3YHUX TiN AN NpuaymMan  pisHi

npunagn. Hanpuknag, y asTomo6ini ons
uboro € cnigometp (man. 54, a). 3a ioro
MOKasHMKaMn BU3Ha4YalTb LUBULKICTb
aBTOMOGINA y MeBHU MOMEHT 4vacy. 3a
LUBUAKICTIO pyXy BOfili MOXe po3paxy-
BaTW Yac NpUBYTTA y MOTPIGHNIA MyHKT.

ICHytOTb ¥ iHWI Npwnagwy, 3gaTHi BU-
3HaUUTU WBUAKICTb pyxy. Hanpuknag,
pagap. Leli npmnnag o64mncntoe WBnAKICTb
i BigCTaHb A0 Oyab-AKOro o6'ekta. Benvki
pagapu (Mas. 54, 6) BUKOPUCTOBYHOTb A1
BMU3HAYeHHS LWBUAKOCTI N Micusa posTa-
wyBaHHs KopabniB, NiTakiB, KOCMIYHMX
anapariB, 4151 IX 6e3ne4HOro rnepemillleH-
HA. ManeHbki pagapu (man. 54, B) 3acTo-
COoBYIOTb iHCnekTopw ANC s KOHTPO/IO
LWBMOKOCTI, 3 SIKOKO PYXaeTbCA aBTOMO-
Oinb.

3HarouM WBUAKICTb PYyXy aBTOMOOI-
NS, MM MOXXEMO TOYHO cKasaTtu, Ky Bif-
CTaHb BiH NMpoige 3a NeBHU Yac. Hanpu-
Knag, WBUAKICTb aBTOMOGINA AOPIBHIOE
60 km/rog. MoXkHa po3paxyBatu, LWo
3a 1 rog BiH nogonae 60 KinomeTpis, 3a
2rogq— 120 km i T. 4.

Man. 54. lNpuknagn
npunagis Ans BUMiptoBaHHs
LWBWNAKOCTI: & — CnigomeTp;

6 — pagiopagap;

B — PYYHWUI pagap
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3anuTaHHsA | 3aBAaHHSA

1. Ulo Take WBWNAKICTb PyXy Tina?

2. Y AKX OQUHULAX BUMIPIOIOTH LUBUAKICTE pyxy?

3. fAkuii pyx HasnMBaETbCSA PIBHOMIPHMM? HaBean npuknagw.
4. FKuin pyx Ha3MBa€ETbCA HEPIBHOMIPHMM? HaBegu npuknaaun.
5. Ak 064UMCcNnUTK cepedHto WBUAKICTb pyxy Tina?

MonpakTUKyii HaykKy pa3oM i3 [opoc/iuMu

Monpocu korock i3 4opocnx
BiAMIPATN Ha BYNULi BiACTaHb
100 m.

Big3Hau 3a roguMHHUKOM, 3a
AKWNIA Yac TU npoligew
L0 BifCTaHb.

O6uncnu, 3a AKniA yac

TV NpoigeLl BiacTaHb 1 KM.
A3a CKifibkn yacy
npongew 5 km?

| UikaBi dhakTn

CepefHsa WBWAKICTb paBinKa CTaHOBUTb
6113bko 1,5 mm/c. To6TO 3a OfHY XBWUIINHY
BiH MOXXe 340/1aTu BigcTaHb NMPU6GIN3HO 9 cMm.
PaBnnk nepecyBaeTbCA TakK MOBINIbHO 4yepes
oco6mBocTi 6yaoBU Tina.



§ 19. Bzaemogisa Tin. Cuna

§19 B3aemogia Tin. Cuna

» Lo noTpibHO 3po6bUTK, WO6 TBOSA KOMaHAa BUrpasia y nepetaryBaHHi
KaHata? Ona uboro Tpeba 3actocyBaTtu cuny. Lo x Take cmuna?

Yce HaBKO/IO Hac MOCTIMHO PYXaeTbCA. YUEHi CTONITTAMM BUBYaIN PyX.
BOHM BM3HAUUAN 3aKOHW, AKI MOXXYTb MOACHUTU PYX isUYHUX Tin. Li 3akoHK
MoB'A3aHi 3 CUIoH0.

Cuna — ue mMipa B3aeMogiiTin i npuynHa 3miHu ix popmm abo LWBUAKOCTI.

Konu BigbyBaeTbCA B3aEMOAiS MK ABOMa O6G'€EKTaMW, Ha KOXXHUIA 3 HUX
aie cuna. Konu B3aemopisi NpUNUHAETLCS, ABa 06'eKTM Binblue He Big4vyBarOTb
cunun. Cunu iCHYKTb Ti/IbKX B pe3y/ibTaTi B3aeMO/ii.

Cuna — ue ghisndHa BenuumHa. LLo6 BigkpuTn ABepi, NigHATN OUTUHY
abo po36uTK fAlue, NOTpibHa cuna. Lie TSKiHHA abo LITOBXaHHA OA4HOrO Tina
iHWKM. Tina y UbOMY BUMaAKy MOXYTb OYyTM UMM 3aBrogHoO: Bif, MOJEKyN
i aTOMIB 4O NNaHeT i raslakTuk. Tara abo rnoLuToBX MOXKe MOXoAuUTU Bif NPAMO-
ro KOHTakTy abo Ha BiAcTaHi. AK-OT cuia TsHKIHHA, enekTpuKa Yn MarHeTusm
(man. 55).

Cunm 3 NPSAMUM KOHTaKTOM Cunu 3 HENPAMUM KOHTaKTOM

MexaHiyHa cuna

cuna TepTa .
MarHiTHa cunna

Maun. 55. Mpuknagn cun
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Man. 56. Icaak HbHOTOH

Cunun, wo AiloTb Ha Tino 6e3nocepen-
HbO, HAa3MBalOTbCA KOHTAKTHUMUW CUaMN.

Ona BMKOHaHHA BaXKKOi po60OTM BUKO-
pUCTOBYIOTb M'AI30BY Cuay TBapuH. Hanpu-
Knag, cCuy BONIB UM KOHEA.

Cuna TepTs — uUe iHWWIA TN KOHTaKTHOI
cunn. BoHa Aie MK gBoma gOTUYHMMM NO-
BEPXHAMMU | NPOTUAIE PYXY OOHIEI MOBEPXHI 3
iHLLOHO.

Cunun, siKi AiloTb 4depe3 npocTip 6e3
NMPAMOro KOHTakKTy 3 TiJIOM, HasnBarTbCA
6E3KOHTaKTHMMN cunamu.

Cuna, Wwo Aie Ha iHWI MarHiTu, HasuBa-
ETbCA MAarHiTHOO cunok. MarHitHa cuna
i enekTpocTaTM4yHa cuia AitoTb Ha OO'EKT Ha
BiACTaHi. TOMy BOHU € GE3KOHTAKTHUMWU CU-
namu.

Cuvna rpaBiTtauii — uUe cuna TSOKIHHA.
Heto 3emns gie Ha Tina, 3MyLuytoun ix nagartu.

Bara Tina — ue cuna, aka NpuUTArye Tina
[0 3emii.

Y4eHi BUMIpIOIOTb CU/Y B MEBHUX OOMHU-
usax. BoHM Ha3nBaloTbCs HbIOTOHAMM.

OAMH HLIOTOH — Le cuia, HeobxigHa
ONA 3MiHW LWBUAKOCTI Tina macoro 1 Kr Ha
1 Mm/c. Tlo3Ha4vaeTbCca BeIMKOKO NiTeporo
«H». La ognHnua BUMipy Ha3BaHa Ha 4ecTb
BIOMOrO aHrlificbKoro giisvka Icaaka Hoto-
TOHa (man. 56).

Cuna mo)ke 3MycUTM TiNO NPUCKOpPHOBa-
TUCS, Hanpukiag, ygap no m'sauy. A6o cno-
Bi/IbHIOBaTUCS, Hanpuknag, TepTtsa. A60 X
yTpuMyBaTu OG'EKT Ha Micli, Hanpwuknag,

rpaeitauis.



§ 19. Bsaemogis Tin. Cuna

BucHoBKMU
Cuna — ue Mipa B3aemMogii Tin i NnpuyMHa 3MiHKM ix opmn abo
LIBUAKOCTI.

Cuna MOXXe BMNAMBATK Ha Tifla yepes NpsaMuii KOHTakT abo Ha Bia-
CTaHi.

Cwnn, Wo AitoTb Ha Tino 6e3nocepeHbo, Ha3MBaKTbCA KOHTAKT-
HUMMN cUNamMun.

Cunna TepTsa — Ue TUN KOHTaKTHOI cuin. BoHa Aie Mk napor Ao-
TUYHNX NOBEPXOHb | MparHe NPoOTUAIATUA PyXY OAHIET MOBEPXHI 3 IHLLOIO.

Cwnn, aki fitoTb Yepes MnpocTip 6e3 NPAMOro KOHTaKTy 3 TifIoM,
Ha3nBaloTbLCA OE3KOHTaKTHUMW cunamMun. Hanpukniag, MarHiTHa cuna.

Cuna rpasBiTauii— ue Texk 6e3KoHTakTHa cuia. Heto 3emnsa fie Ha
Tina, 3MyLUyouu X nagartu.

YueHi BUMIPHOKOTbL CU/y B HbOTOHax. O4UH HbHOTOH — Le Cua,
HeobxigHa Ang 3MiHM LWBUAKOCTI Tina macolo 1 Kr Ha 1 m/c.

KoHcneKT y4Hs

Cuna — ue mipa B3aemMogii Til i Apu4YMHa 3MiHKU iX hopmu abo
LWBUAKOCTI.

BMiprOIOTL CUy B HbIOTOHaX. MO3HayatoTb BEMNKOKO fliTepoto H.

Cwvnwn, Wwo JitoTb Ha Tino 6e3nocepefHbo, Ha3MBalOTbCA KOHTAKTHU-
MU cuiamMmu (M'30Ba cUla, MexaHiuHa cuna, cmna tTepTs).

Cunu, aki fitoTe vepe3 nNpocTtip 6e3 NPSAMOro KOHTakTy 3 TiJioM,
Ha3nBaKTbCA GE3KOHTaKTHUMW cunamu (cunia rpas.iTauil, enekTpo-
cTaTMyHa cuna, MarHiTHa cuna).

1. Big 4oro 3aniexxutb 3MiHa (opMMK TiNa, LWBUAKOCTI i HanpsMKy
pyxy Tina?

2. Haseau npukiagn KOHTaKTHUX CWUJI.

Haeean npuknagn 6€3KOHTaKTHUX CU.

Y AKNX OAUHULAX BUMIPIOKOTb CUNy?

Hw
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§ 20 IHepuis

» UYu nopgopoxkyBaB / nofopoxKyBasia Tw
B NOi3ai a6o aBToMOGini? Lo tv Bigvysas /
BigvyBasia, KON TPaHCMOPTHUIA 3acib pis-
KO rasibMyBaB? T¥ NoMivaeLl, K NpoaoB-
XKYELL pyXxaTucs Briepen, Koau TpaHcnopT
3YNVHAETLCA?

IHepuis — ue 34aTHICTb Tina 4YUHUTU
onip 3MiHi pyxy abo crnokor. Konu aBTO-
MOO0ifnb rasibMye, TO Pi3KO PBETbCS Brepeaq,

Man. 57. Pyx Tina nig yac nepecyBaHHs A MOTIM MOBHICTIO 3yNMUHSAETLCA. Tak camo Tu
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TPAHCMOPTHOTO 3ac00y Bigxmnsewcs Hasag, Konum aBTomMoOisib nouu-

Hae pyx (man. 57).
MosBy iHepUii NOACHIOE NepLunii 3akOH pyxy HetoToHa. O6'eKT y cTaHi cno-
Kot (abo pyxy) 6yae nponoBXKyBaTu rnepebyBaTtu B TOMY XK CTaHi, AKLLO Ha
HbOIO He A€ 30BHILIHA cunia. OTXKe, AKLO Ha Ti/Io He BI/IMBAKOTL iHWI Tina, To
BOHO i1 gani 6yae y ctaHi Crokowo abo pyxatMMeTbecs 3 NOCTIMHOK LUBUAKICTHO.
IHepLia MoXke ByTN pPi3HUX BUAIB.
IHepuisi crnokoro. O6'eKT 3a/IMLIAETLCA Ha MicCLi, MOKN LLOCb YN XTOCb He
nepemictuTb Moro. Hanpuknag, 4YaCTUHKM Ny 3a/maroTbCsa Yy CMOKOI, NOKK
TWU He CTPYCULL KW/INM.
IHepuis pyxy. OG'ekT 6yae pyxatucs 3 OAHaKOBOKO LUBUAKICTIO, MOKM Ha
HbOro He MNofie cuna. Hanpuknag, TiNo pyxaeTbCs Brepes, KOAM mawmHa 3y-
MUHAETLCA.
IHepuia Hanpsamky. O6'ekT 6yae NPOAOBXKYBaTU PyXaTtucsa B TOMY XX Han-
PAMKY, SIKLLLO Ha HbOrO He Aie cuna. Hanpuknag, pyx Tina B CTOPOHY Npu Pi3Ko-
My MOBOPOTI aBTOMOGINS.
Mpuknagn iHepLii cNOKOtO:
»  FAKWO cKaTepTUHY LWBUAKO MOTAMHYTWU, MOXHa BUAHATK 1T 3-Nif nocyay.
Mocya MoXe 3a1MLaTUCa HepPyXOMUM, MOKK TePTA Bif, pyXy cKkaTepTu-
HU He Ay>Ke BesvKe.

» ToBiTpsAHa Kynsa y aBTOMOGINI 34aBaTUMETLCA PYXOMOK, KON aBTo py-
Xa€eTbCA Bnepe[. Hacnpasgi NoBiTpAHA Ky/Nsa HamaraeTbCa 3a/imLlaTu-
Csl Ha CBOEMY MicLi. PyxaeTbcs TilbKM aBTO.



§ 20. IHepuis

»

3HiMaroun nnacTmp, Kpawie noTArHyTM Moro Wwemako. TBos LIKipa 3a-
NMWINTBCA HEPYXOMOK yepes iHepuito. A cuna Bigipee nnactup.

Mpuknaon iHepuii pyxy:

»

M'a4, AKNIA NIGKUHYAN, NPOAOBXYE pyxaTtucsa Bnepes, NOKM Ha HbOro
He gie cmna TsKiHHA. Wo 6inblia cmna Kugka, To Baxkye rpasiTau,ii gisa-
TW Ha HbOTO.

XokelHa waiba byne nNpofoBXKyBaTy KOB3aTu MO /ibOAY, X MOKU Ha
Hel He OyAe BN/MBaTU 30BHILLHA cuia.

AKwo npu obepTtaHHiI Benocunega M nNpuUnuHULL KpyTUTU nejani, Be-
nocuneq 6yae npopnosxXysatn pyx. Lle BigbyBatmmeTbcs, NOKM AOro
He 3YMUHUTL TepTd abo cuna TAXKIHHA.

ABTOMOOGi/Ib NPOAOBXNTb PYX, HABITb AKLWO TV BUMKHELL OBUTYH.
AKLLO TM BIigNYCTULL M'AY Ha NOXWUi MOBEPXHI, CUIa TSHKIHHA 3MYCUTb
IOro CKOTUTUCA MO CXWUAY. AKLWO BHWU3Y CXWUY € PIBHUIA MaligaHuuK,
M'AiY 3a iIHepPLIED NMPOAOBXUTb PYX.

Bennkuii aBToMOGiNb 3yNMUHUTM CKNaAHILE, HiK TPaHCNOPT MEHLUOro
po3mipy. Hanpuknazg, BaHTaXKiBKY 3YNMHUTU CKNagHiwe, HDK MOTO-
LUK/, Y 6inbworo o6'ekta GisibLue iHepLiii.

Mpuknaan iHepuii HaNpPAMKY:

»

Konu T nomiwyell kaBy abo yaii i 3ynMHAELLICH, BUXPOBUIA pyx TPUBAE
3a iHepuieto.

AKLLO KMHYTU KaMiHb NPSMO Bropy, BiH He 3MIHUTb CBOrO Hanpsmy.
IHepLuis go3Bose girypuctam KoB3atu Ha boAdy No npsMii AiHil.
AKWo gme BiTep, rifkM gepeBa pyxatoTbca. CTuramii nnig, wo najae
3 fepeBa, 3a iHepujieo ynaze B Harnpsmky BiTpy.

BUCHOBKU

IHepuis — ue 3paTHICTb Tila YMHUTKU onip 3MiHi cTaHy pyxy abo
CMOKOH0.

MosBy iHepLii NOACHIOE NepLUMii 3aKOH pyxy HbtoToHa. O6'eKTY cTa-
Hi cnokoto (abo pyxy) MPOAOBXKyBaTMMeE nepedyBat B TOMY XK CTaHi,
AKLLO0 Ha HbOTO He Aji€ 30BHILLHA cuia.

Lle o3Hauae, L0 KO Ha TiI0 He BM/IMBAKOThL iHLWI Tisla, TO BOHO
pani byge y ctaHi Cokok abo pyxaTMMeTbCs 3 MOCTIMHOK WBUAKICTHO.
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BucHoOBKU

IHepuia MoXe BYTU Pi3HUX BUAIB.

IHepuia cnokor. OG'eKT 3a/IMIAETBCA Ha MicCLi, MOKN WOCb 4
XTOCb He NepeMicTuTb oro. Hanpuknag, 4acTUHKM Nuy 3a/MLaroTb-
CA Y CMOKOI, NOKN TV He CTPYCULL KUNM.

IHepuia pyxy. O6G'eKT byde pyxatnucs 3 OfHAKOBOK LLUBUAKICTHO,
MOKWN Ha HbOTO He Mnogie cuna. Hanpuknag, Tino nacaxkmpa pyxaeTbCcs
ynepeg, Konn MallmHa 3ynUHSETLCS.

IHepuis HanpsaMKy. O6'eKT NPOAOBXYBATMME PyxaTmncs y TOMY X
HanpsMKy, SIKLLO Ha HbOro He Aie cunia. Hanpuknag, pyx Tina y ctopo-
Hy NMpu pi3KOMYy MOBOPOTI aBTOMOGINS.

KoHCneKT y4HSA

IHepuiss — ue 34aTHICTb Tina YMHUTK onip 3MiHI pyXy abo CrnoKolto.
Mepwmin 3akoH pyxy HbloTOHa: 06'€KT y CTaHi criokoro (abo pyxy)
OyZe NpoaoB>KyBaTu NepebyBaTy B TOMY XK CTaHi, SIKLL0 Ha HbOrO He
Ai€ 30BHiLLHA cnna. Lle o3Havae, Wo AKWO Ha TifIo He BN/IMBAKOTb iHLWI

Tifa, TO BOHO i1 gani 6yge y cTaHi CNOKOK ab0o pyxaTMMeTbCs 3 Mo-
CTIHOKO LUIBUAKICTHO.

3anuTaHHsa | 3aBAAHHA

LLlo Ha3mBaeTbCA iHepLie?

AKX BNAiB MOXe ByTH iHepLisi?

HaBegu npuknaam iHepL,ii CNoKOow, iHepLUii pyxy, iHepuii HaNpPsMKY.
MosicHM yTBOPEHHS iHepL|il Ha MasltoHKy 58.

PN

Maun. 58. MNpuknagy iHepu,ii



§21. Cuna TepTa

§21 Cuna TepTa

» Tm 6aumB / 6aynna, AK XTOCb KOB3aBCH
| Nagas Ha CNM3bKii Nignosi abo Ha /1bo-
ny? Lle poscmiwinio Tebe? YaBu, SKo6u Mu
MOCTINHO KoB3anuca i nagann... XXutTa
He 6yno 6 ay>ke BecesiM, 4 He Tak?

3aBAsiKM TEPTHO LbOro He BigbyBaeTbCA. AKOM
He TepT4, BCe MPOCTO NPOoAOBXYBa/Io 6 KOB3aTn
n nagatw.

Tepta — ue isnyHa cuna. BoHa BUHU-
Kae MK gBOMa NOBEPXHSMU, SKi nepebyBa-
IOTb Y KOHTaKTi ofHa 3 OfHO. TepTsa YMNOBi/ib-
HIOE abo 3YyMuWHAE pyxX MK ABOMa AOTUYHUMU
NOBEPXHAMM.

TepTa BUHWKaAE 4epe3 HepIiBHOCTI Ha No-
BEPXHi. AKLLO NOAUBUTUCA Ha BYb-AKY NMOBEPX-
HIO Yepes3 MIKPOCKOM, TO MOXXHa nobauntn 6e3-
niy HepiBHOCTeln. Mikpockon — ue npwnag ans
po3rnsagaHHs ApibHUX, HEBUAMMUX OKYy Mpes-
MeTiB Yy 306i/blUeEHOMY 3006paXkKeHHi. AKWOo ABi
noBepxHi 6yayTb TepTuca ofHa 06 oaHy, HepiB-
HOCTi Ha HUX 3iTKHYTbCA. Lle npussege o Bu-
HUKHEHHSA TepTHa. BoHO 6yae NpoTnaiaty pyxy.

Cuna TepTs iCHYE, HaBiTb SAKWO AOTUYHI
noBepxHi He nepebysaloTb Yy pyci. Hanpuknag,
AKLLO 3/1erka LUTOBXHYTU BadKKM NpeaMeT, BiH
MOXe He pyxatmcsa. Omke, OOKIa/IM He gocTar-
HbO BeJIMKy cuny. BoHa He MOXe rnogonaru cuny
TepTa MK npegMeTom i nignoroto (man. 59).

Cwna TepTa 3aBXAW fi€ B HaNPsAMKY, NpoTU-
nexxHomy pyxy (man. 60).

Tepta BigbyBaeTbCA MiXK peyoBMHAMU
y O6yAb-AKOMYy CTaHi — piguHamMmu, rasamm

Man. 59. YTBOpeHHs TepTa
yepes HepiBHOCTI NOBEPXHI

cuna
NOLTOBXY

cuna TepTa

Man. 60. MNpoTunexHuii
HanNpsMOK Cun TepTs
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Man. 61. MNpuknagu B3yTTA
3 pisHUMK TUNamMK NigoLWBKY AN
KOHKpEeTHUX uinein (6ir, ckenenasiHHs,
TaHLi, KaTaHHA Ha KoB3aHax,

Man. 62. Bnave cunu Tepta

Man. 63. BukoprCTaHHA MacTuia
[ONA NOA0MAaHHA TEPTS Y MeTasIeBUX
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i TBEpavMU Tinamwn. Hanpukniag, onip no-
BITPA — uUe Tun TepTa. BiH BUHUKaAE MiX
pyXoMnM O6'eKTOM i NOBITPAM. Lle ynoBisnbHIOE
pyx 06'ekta. Onip MOX>XHa 3MEHLUUTWN, 3MIHNB-
wu copmy ob6'ekta. Hanpukniag, aBTomMob6ini,
noi3aun i nitakm MaroTb rnagki BUTHYTI MOBEPX-
Hi. Lle nonerwye NOTiK NOBITPS HABKO/IO HUX.

Jeski pevyoBUHU BUKINKaKOTb Ginblle Tep-
TA, HDK iHWI. Hanpuknag, TepTa LWOPCTKUX MO-
BEPXOHb € OiNIbLUNM, HDK rnagKux.

TepTa MOXXe 6YyTM KOPUCHUM. F'yMOBI rasb-
Ma Ha Befiocunegi YMNoBiNbHIOKOTb Koseca.
A TepTa MiX nigowsamMn B3yTTd | 3eM/el0 3ano-
6irae KoB3aHHIO (Man. 61).

TepTa BMHUKAE, KON ABi MOBEPXHi TPOXMU
npuannarTb Of4Ha A0 O4HOI. Hanpukniag, Koimn
Kofieca MallMHU KOTATbCA N0 3eMJli, iX NoBepx-
HA npunmnae fo goporun. Cuna Tepta Aie Mixk
NnoBEPXHEID KOMIC i NOBEPXHEKD AOPOrn i yno-
BifIbHIOE aBTOMOOiNb (Man. 62).

MoBepxHA aBTOMOGINLHOI LWMHU MNPU3Ha-
yeHa A1 MaKCMMabHOro 36iMbLIEHHSA TepTs
MK LUMHOKO | MOBEPXHEID Aoporn. Konn tepta
ICTOTHO 3HWXKYETbCS Yepes3 CHIr abo nig Ha go-
po3i, WNHa KOB3a€. Tak MOXHa BTpaTUTn Kepy-
BaHHs aBTOMOOGiniemM. Lle cTBOproe Hebe3neyHy
cuTyauiro Ha goposi!

TepTa TakoXX MOXKe NPU3BECTU A0 3HOLUEH-
HA mMeTaneBux getanen. Konn aBi 4actmHn ma-
LWMHW TPYTbCS OAHa 06 O4HY, BOHU MOXXYTb MO-
WKOANTUCL. TaKUM YMHOM BTpavaloTb eHeprito
y BUrNa4i tenna. BUKOpPUCTaHHA MacTuin MOXXe
3MEHWNTN TepTa. MacTuibHi mMatepiann — ue
peYvoBMHN, SKi gornomaratoTb MOBEPXHAM MNiaB-

HO pyxaTucsa ogHa BigAHOCHO oAHOT (Man. 63).



821.Cwuna TepTA

BukoHaii pocnig

Jdocnig 3 gonoHamm

» T[loTpu AONOHI oaHa 06 iHLy.

» LUWo v BiguyBaew?

» Yomy BMHMKAE Tenio?

Konn oanH 06'eKT KOB3a€ MO iH-

3r*y, BiH MoO4YMHaEe CNoOBINbHIOBATU-
cA 4yepes TepTd. Lle o3Havae, Wo BiH
BTpayae eHeprito. OgHaK eHeprisi He 3HMKae. BoHa nepexoauTtb Bif,
eHeprii pyxy Ao TennoBoi eHeprii. OCb YOMYy MW MOTUPAEMO PYKN,
KOnu xonogHo. MNotmnpatoum ix ogHa 06 ofHY, MU CTBOPHOEMO TEPTS.
OTmxKe, BUHUKAE Temnso.

BucHoBKU

Cwvna TepTs 3aBXXAu i€ B HaNnpsaAMKY, MPOTUIEXHOMY PyXy.

TepTa BigOyBaeTbCA MK peyoBMHaMU Yy OyAb-IKOMY CTaHi —
pignHamm, razamu i TBepgMMM Tinamu.

Jesaki pevyoBUHU BUKINKAKOTb Gifblie TepTs, HiK iHWi. Hanpu-
Knaz, TepTa LWOPCTKUX MOBEPXOHb € BiNIbLUUM, HXX FMafKux.

Mig yac TepTa YyTBOPKOETLCA TEMJIO.

Cuna TepTa MOXe 6yTN SIK KOPUCHOIO, TakK i LWKigABOLO.

KoHcnekT y4HA

Tepta — ue isnyHa cuna. BoHa BUHUKAE MiXK ABOMa MOBEPXHSA-
MW, AIKi NepebyBaroTb Y KOHTaKTi of4Ha 3 O4HOM0. TepTa YroBifibHIOE a60
3YMUHAE PyX MK BOMA JOTUYHUMU NOBEPXHAMMU.

3annTtaHHsA | 3aBOAaHHA

1. Haeeawu npuknagn yTBOPEHHSA CUN TepTA.

2. Ha3BM OCHOBHIi MPUYNHUN BUHUKHEHHS TEPTS.

3. Uu BMHMKaE TEPTA 3 PpeHOBUHAMU Y Pi3HUX arperatHux ctaHax?

4. Haegu NpukKnagy «KOPUCHOro» TepTA.

5. Ky wkogy mMoxke 3anofifatm cuna 1epTa? AK MOXKHa 3MEeHLUUTU
TepTa?
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MonpakKTUKyiA HaykKy pa3oM i3 aopocimmm

IHCTPYMEHTN Ta matepiasin:
Kpyrna cpopma gns BUMIYKKU; CKAsiHA

KPOKI®  \ynbka; pisHi noBepxHi AN NOPIBHSH-

HS (LyNKWUiA nanip, NOBCTb (BOWMOK),
HaKd4a4HWIA nanip Ta iHwe).

MoTpeHyiica 3anyckaTh KysibKy
Lopasy 3 0HaKOBOK CUSIOH0.

KpoK 2:  MoTim nopaxyi, ckinibkn pasis

BOHa 0611eTuTb thopmy,
nepL HiX 3yNMHUTBLCS.

Tenep NPOTECTY Pi3Hi NOBEPXHI.

Kpok 3: Tak no6auuiu, sik cuna TepTsi BNIMBAE

Ha PyX CKNIAHOT KYJIbKW.

Cnouatky cnpobyii apkyw uynkoro nanepy. O6sean AHO dhopmMu Ha apkyLli
KO/IbOPOBOro nanepy i BMpiX ioro. MoTim noknagn WisibHWiA nanip Ha gHo dop-
MU. 3HOBY 3anycTu KysbKy. CKi/ibkv pasiB BOHa NoAopoXyBasia Liboro pasy?
HaxpauHuii nanip — TakoX 4yfoBa NOBEPXHs ANs1 TecTyBaHHS! Moxell BUKO-
puctaTtu iHWi nosepxHi. Miginge 6yab-gka TKaHMHA.

TepTa — Ue cuna, fAka ynoBifbHIOE pyX, He f03BOMAIOYM 06'EKTamM KOB3aTu OAUH
MoB3 OAHOrO. fka NOBEPXHS1 Y TBOEMY €KCMepUMEeHTi Mana Haibinblie Tepta?
fAka 3 HMX LWBMALLE 3a BCiX YNOBi/IbHIOBA1A PYX KyNbKn?

Tn 3'acysas / 3'acyBana, Lo heTp Mas HaibinbLue TepTa. A chopMa AN1s BUMIYKN
Mage [y>e HeBesvKe TePTS.

UikaBi cpakTn

»

Un 3Haew Tu, AN 4oro paBanky cnms? Cnms rMomy NoTpibHui
ONs nepecyBaHHSA BEPTUKa/IbHUMW NOBEPXHAMU. 3aBAsAKN Cln-
3y paBAVK YIiNASAETbCA 3a MOBEPXHIO i HE Magae. Konm X BiH py-
Xa€ETbCA MO rOPU30HTaNI, CIN3 HE BUKOPUCTOBYE. [poTe Buginsie
roro nocTiiHo. Mig Yyac pyxy piBHUMW MOBEPXHAMU PaBVK 3rv-
Hae | BUNPAMNSE OKpPeMi OiNAHKN CBOEI «HOrm». Tak caMo po6-
NATb rycenuyi. Mpu TakoMy pyci TepTs 3Ha4YHO MEHLLE.



§ 22. Maca Tina. Bara Tina

§ 22 Maca Tina. Bara Tina

» Tino mae macy 100 kr (man. 64). Bu-
3HaAUUTK 1T MOXKHa 3a AOMNOMOror Bar.
«Bara» i «maca» — uUe He ofHe ii Te
came.

Mwu pymaemo, Lo Bara BCOAM OfHAaKOBa.
ApKe BCi MU >XMBEMO Ha MOBEPXHi NjaHeTn
3emna (man. 65)!

Ane y KOCMiYHOMY NpOCTOpi Barv 6yayTb
nokasyesatu O kr. Mpun pboMy Maca Tina Bce
O HO AopiBHIOE 100 Kr (Man. 66).

Bara 06'ekta — uUe cuna TSOKIHHA, LWo Mari. 64. Tino, maca sikoro 100 kr
i€ Ha HbOrO.

Maca Tina He 3MIHIOETLCSA, ane Moro Bara
MO>Xe 3MIHUTUCS.

Ha Micsyi Barm nokasykoTb 16,6 Kr npu
maci Tina 100 kr. Lle Tomy, WO cuna TSHXIHHA
Ha Micauyi Habarato MeHLWa, HK Ha 3emni

(man. 67).
oo  4yacto BMKOPUCTOBYKOTL C/IOBO
«Bara» A7 No3Ha4yeHHs macu i HasBnaku. Lle Man. 65. Cmn_a TSOKIHHA
Ha nnaHeTi 3emMnsa
Mau1. 66. Bara Tina macoto 100 kr Man. 67. Bara Tina macoto 100 kr
Yy KOCMIYHOMY MpPOCTOPI Ha Micaui
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Man. 68. Mpuknaau Tepesis Man. 69. MNpuknagm guHamomeTpiB

TOMYy LIO cuna TSHKIHHA Maile ofHakoBa BCoau Ha 3emsi. Mu He nomivaemo
Pi3HML.

Ane nam'saTaii, WO BOHU He O3Ha4aloTb OfHe il Te XX camMe. Bara i1 maca mo-
XKYTb MaTtu Pi3Hi 3HAYEHHS.

Maca — ue Mipa Toro, CKiflbKU B Tifli pe4oBUHU (MOEKY/, aTOMIB).

Maca BUMIPHOETLCA 3a AOMOMOrow TepesiB (Mas. 68). OguHULi BUMIpHO-
BaHHS Macu: rpamu, LEeHTHepK, KifjorpamMmm ta TOHHMW.

Bara — ue cuna, 3 AKOK0 TiNO NPUTATYETLCA A0 3eMni.

Bara BMMIipIOETLCSA 3a AONOMOroro guHamometpa (Man. 69). OAnHULED BU-
MiptOBaHHSA Barv € HoOTOH (=1 Kkr+ m/c2). BiH no3HayaeTbcsa niteporo H.

Ha nosepxHi 3emni cuna THKIHHA CTaHOBUTb 6/IM3bKO 9,8 HbOTOHAa Ha
Macy Tifla B 1 Kinorpam.

Takum ymHoM, Maca B 100 Kr BaXKnTb Ha 3emi 6/11M3bK0 980 HBIOTOHIB.

OTKe, KONU TN 3BaXKYELLICA, TO Barv nokKasyloTb TBOKO Macy. A o6 aisHaTtu-
c4, IKe 3yCUnnsa TBOE TiNO pobutb Ha Barv, NOMHOX Macy Ha 9,8. Tak T nepe-
BeJlelll KilorpamMmu B HbHOTOHW.

Po3rnaHbMO npuKnag;
Hanpwvknag, nioguHa mae macy 100 kr. Tofi MOXHa CTBepAXyBa-
T, WO 11 Bara Ha 3emni ctaHoBUTb 980 H:

100kr 9,8 H=980H



§22. Maca Tina. Bara Tina

BucHoBKU

Bara i maca MOXyTb Matu pi3Hi 3Ha4YeHHSs. Lle He ogHe i1 Te came!

Maca — ue Mipa TOro, CKiJlIbKM B Tifli peHOBUHN (TOGTO MOJEKYT,
aTomiB). Macy BUMIpIOIOTh 32 JOMOMOroK Tepesis.

OanHULI BMMIPIOBaAHHA Macu: rpamu, LLeHTHepwW, Kinorpamm Ta
TOHMW.

Bara — ue cuna, 3 AKOK0 TiNIO NpUTAryeTbes Ao 3emni. Bara Bu-
MIpPIOETLCA 3a AOMOMOror AnHamomeTtpa. OAVHULED BUMIPIOBaHHA
Barv € HLIOTOH. loro nosHayvaloTb niteporo H.

Ha nosepxHi 3emni cnna TsHKIHHA CTaHOBUTL 6/1M3bKO 9,8 HBLIOTO-
Ha Ha macy Tisia B 1 Kisiorpam.

KoHCneKT y4Hs

Maca — Le Mipa TOoro, CKifibku B Tifli pev4oBUHU (MOJIEKY/1, aTOMIB).

Bara — Le cua, 3 SIKOH Tiflo NPUTAryeTbCA A0 3eMii.

1. UYu 6yge nNpaBuIbHUM TBEPIPKEHHS, WO Maca i Bara — ofHe il Te
came?

LLlo o3Ha4vae maca Tina?

Y AKUX OANHNLAX BUMIPIOIOTL Macy?

LLlo o3Ha4ae Bara Tina?

AKNM NpuIagomM MOXXHa BUMIpATKU Bary Tina?

AK MOXXHa 06uucAnTK Bary Tina Ha 3emni, AKLL0 BigomMa Mmaca Tina?
Yomy Ha Micsui MOXXHa BaXKUTU Habarato MeHLUe, HiXX Ha 3emni?

No gD

LikaBi daktn

Ha piBHI MOp# Tina BakaTb TPOXM BisfbLUe, HiXXK Ha BEPLUMHI ropu.
Lle Tomy, Wwo umm Ginblia BigcTaHb MK TO60K i Macor 3emni, TUM
MeHLY cuny 3emna YMHUTL Ha Tebe. Lo Buuwe T nigiimaelics, To
MeHLUe Ha Tebe fie cuna TSHKIHHA. A OTXXe, T BadKuW MeHLwe. OgHak
pPi3HULA oy>Ke HeBenuka il ieab NOMITHa.
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Tuck

Jlrogam, ki HOCATb Tyl Ha Nigdopax, BaXKKO XO4UTU N0 M'AKOMY MOKPUT-
THO. JI>Ki HE MPOBA/IOOTLCA Y M'SKOMY CHIry. Benuki, BaXKki TpakTopu i MallHu
OCHalLeHi LWMPOKMMU WnHaMu. loniuis MoXe oTpuMatn ysaBneHHA Npo 3picT
rpabikHMKa, AUBNAYNCL Ha BigbuTkn cnigiB horo B3yTTsa. Konnm BUKOPUCTOBY-
I0Tb aBTOMOOINbHUI AOMKPAT Ha M'SKOMY actasibTi, KnagyTb Nif HbOro njaocKy
[OLLKY. € AlipKa, sika MoXe 6iraty rno NoBepxHi BoAWN.

Li dhakt1 € npukiagaMmu TUCKY MidXK ABOMa MOBEPXHAMM.

TnCK BKasye, 3 AKOK CUMOIO Ti/IO TUCHE Ha MOBEPXHIO abo iHLe Tino.

TUCK — Ue Mipa cuniu, Wo Aie Ha 3a4aHy MoLLy NMoBepXHi.

Cuna, sika g€ Ha HEBENUMKY M/IOLLy, BUPOGSe GinblWINA TUCK. A CUNa, SiKa fje
Ha Be/siMKy nnoly, — MeHWwuid. Lle nosacHoe, YoMy no rNnbokKoMy CHiry neriie
XOAUTWN Ha NvbKax, HDK Yy vepeBuKax. JIvxki po3noainsatoTb CUay Balloi Barn no
OinbLWIA nnow,i. Ha CHIr gie MeHWwni TMCK. TOMy y Bac MEHLLUE LLIAHCIB MOTOHYTW
y CHiry. TOA caMuii NPUHLMN 3aCTOCOBYIOTb A0 BUKOPMWCTAHHSA LUMPOKMX LUNH
Ha TpaKTopax Ta iHWIA TexHiui. LLUnpoki WrH1N po3noginsaioTs Bary MallMHU Ha
BENUKIN nnowi. TUCK Togi MeHWwwuii. Lle He gae MawuHi 3arpysHyTu.

| HaBMakn, TUCK 30I/IbLUYETBCA, AKLLO M0LWa NOBEePXHi 3MEHLUYeTbCA. [ocT-
puiA HDK pibKe Kpawie, HDK Tynuid. Lle ToMy o roctpe n1e30 Mae MeHLY MaoLy
rnoBepxHi. BOHO Hagae Ginblunii TUCK. MeHLWa noLwa NoBepxHi LWKMMIB Ha CAop-
TUBHOMY B3YTTi JONOMarae CriopTCMeHaMm Kpalle 34inaioBartucsa 3 3emnero nig
yac 6iry Ha 6iroBiv gopixkui abo rpm y ytb60o:. AgyKe 3 KOXKHUM KPOKOM MNpuKia-
[a€eTbCcs BINbLUNIA TUCK.

Po3paxyBatn TUCK MOXHa 3a (POpMY/oLo:

Tuck = cuna: njoLly NoBepxHi

LLlo6 po3spaxyBatu TUCK, NOTPIGHO cMy NOAINTU Ha Moy NOBepXxHi. Oan-
HULSA BUMIpIOBaHHS TUCKY — nackasib (IMa). BoHa Ha3BaHa Ha YecTb (hpaHLy3bKO-
ro ¢hisvka bnesa Mackans. 1| nackasib = cunia B 1 HbIOTOH : HA KBagpaTtHUA MeTp.

Tuck MK ABOMa TBEPANMU MOBEPXHAMU 3a1EeXNTh Bif ABOX YNHHUKIB:

»  CUIN MiXK MOBEPXHAMU;

» MO KOHTaKTy MK BOMa NOBEPXHAMM.



§ 23. Tuck

Mau. 70. Mpuknagn
BUCOKOIO TUCKY

Lo 6inbwa cuna, To Ginbwnii TUCK. Lo MeHwa nnowa, To 6inbLnii
TUCK.

36iNbWNTN abo 3MEHLWINTU TUCK MOXKHA, 3MIHVBLUW CUJTY TUCKY abo 3Mi-
HUBLUM MJIOLLY MOBEPXHI.

Mpuknagm BUCOKOro TUCKY: FOCTPUA KiHELb KaHLUEeNApCbKOT KHOMKKY, B3YT-
TS Ha TOHKMX Nigdéopax, 6iroBi WMNW, HDKKX CTiNbLA | Mignora, roctpuii KiHeub
LiBsIXa, TOHKI peMeHi prok3aka Ta iHwe (man. 70).

Mpukiagn HU3LKOFO TUCKY: NI, BENUKI LUMHU TEXHIKN, LWMPOKI pPEMEHI
prok3aka Ta iHwWi (man. 71).
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BucHoBKU

TUCK BKa3ye, 3 AKOK CWU/IOKD TiNI0O TUCHE Ha MOBEpPXHK abo iHwe
Tino.

TUCK — Uge Mipa cunun, Wo Aie Ha 3agaHy NaoLly rnoBepXHI.

Cuna, sika gie Ha HeBenuKy nolwy, BUPO6ASAe OinblUnA TUCK.
A cuna, sKa gie Ha BeNuKy naoLly, — MeHLUWNA.

Po3paxyBaTtun TUCK MOXHa 3a popmynoto: P = F : S, ge P — TuUCK,
F — cuna, S — nnowa nosepxHi. OAMHULA BUMIPIOBAHHA TUCKY —
nackasib (Ma). | Nnackasib = cunia B | HbBIOTOH | KBagpaTHWU MeTp.

36inbWNUTN abo 3MEHLUUTU TUCK MOXXHA, 3MIHUBLUN CUIY TUCKY
ab0 3MIHMBLUM NNOLLY MOBEPXHI.

KOHCnEeKT y4HA

TUCK — Ue Mipa cunu, LWo Aie Ha 3agaHy naoLLy NOBEPXHI.
OanHMUSA BMMIpHOBaHHA TUCKY — nackasib (MMa). | nackanb = cuna
B 1 HbIOTOH : KBagpaTHUin MeTp.

Lo Ha3nBarOTb TUCKOM?

Y AKNX OANHNLSAX BUMIPIOKOTb TUCK Tifla HA NOBEPXHIO?

Big 4oro 3anexxutb TUCK?

AK MOXXHa 3MIHUTU TUCK?

HaBean Npuknagy BUCOKOTO Ta HU3bKOIO TUCKY.

Bu3Hay, siKMA 3i CAOHIB UYMHUTb OiNbLUMIA TUCK Ha MOBEPXHIO
(man. 73). MNosAcHW Yomy.

S A

Man. 73. MNpuknagmn pi3HOro TUCKY Ha NOBEPXHIO
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8§24. MOMEHT cunn

§ 24 MomeHT CUU

» UM NOCTIMHO Ha hi3W4HI Tina AitoTb PI3HOMaHITHI cunn? Aki cunm i
3Haew? A GKLLO TiI0O HEPYXOME, Y/ i€ Ha HbOro xo4ya 6 ogHa 3 cun?

Yce, wo BigbyBaeTbca y BcecBiTi, BUKIMKaHO cunamu. Big pyxy niaHet
[0 eHeprii BcepeanHi atomiB. Cuna — ue NowToBX abo TsHKIHHA. Cuna Moxe
3MycnTU 06'eKT pyxatucsa abo nosepTatucs. Lo 6inbwa cuna, To Ginblie pyxy
BOHa MOXXe BUK/INKATW.

Cunm MOXyTb BYTU HEBUAUMUMU. Ane T MOXelw 6adunTn pesynbtaTun ix-
HbOI AiT woaHsA. MpsMo 3apa3s Ha Hac AitoTb cuAn. 3oKpema il cuia TSXKIHHSA, WO
yTpuUMye Tebe Ha CTifibui. Konn Tn Kartaewca Ha rorgasiui, nepexxmsaew npu-
EMHI Big4yyTTa. BOHM BUKIMKaHI CUNOMO, SiKa MigiiMae TBill YXUBIT Bropy, Koam
TW CMYCKAELLCA YHU3.

IHoZi ABi ab0 OinbLUe cuIn AitoTb Pa3oM Ha 06'eKT. Togi iXHi gii Kom6iHOBa-
Hi. IHOZI cnM MOEQHYIOTLCS, YTBOPHOKOUM BENVKY CUAY. A IHOAI BOHU HelTpasii-
3yl0Tb OfHa OAHy. Togi Tiflo nepebyBae B piBHOBas3i. CTaH piBHOBarn isnyHoO-
ro Tina BMBYAE Hayka cTaTuka.

CtaTnka — ue po3aisl mexaHiky. BoHa BMBYae cuniu, ki AitoTb Ha Tina
Yy CTaHi CNOKOK B yMOBax piBHOBaru.

Pe3ynbtaTty BUBYEHHS CTaTUKM HEOOXi4HO BpaxoByBaTu Mpu MpOeKTyBaH-
Hi BYAWNHKIB, MOCTIB i rpebenb, KpaHiB Ta iHWKWX Mo4i6bHUX MexaHiYHUX npuc-
TPOIB. ApXITEKTOPU i IH)KEHEPU PO3PaxoBYIOTb PO3MIPU TaKMX KOHCTPYKLN
i MalnH. Ns 1bOro BOHU crno4Yartky BU3HaYarTh CU/IN, SKi Ai0Tb Ha Tina ta ixHi
yacTuHW. CTatMKa Hafae MOXK/UBICTbL BpaxyBaTW HaBaHTaXKEHHS PI3HUX CUJ.
o6 Tino nepebyBanio B piBHOBAa3i, CUAU, AKi Ha HbOTO Ait0Tb, MOBUHHI OyTU
TakKOX y piBHOBa3I.

OfHi 1 Ti XK cnnm MOXKyTb MaTu Pi3Hi edpekTU. Lie 3anexxmnTb Bif TOro, SK ix
BMKOPWCTOBYIOTb. A TaKOXX Bif, KOHKPETHOrO Ti/la, A0 AKOro iX 3aCTOCOBYIOTb.

Cuna, fika 3MyLUye Tiflo obepTartucs, Ha3mBaeTbca 06epTOBUM MOMEH-
TOM, 260 MOMEHTOM CU/N.

Foipanka-6anaHcUp BPIBHOBaXKYETLCSA, AKLWO 00'€KTU 3 KOXKHOro 60Ky Ma-
I0Tb piBHY Bary. TOMy 4OBOAUTLCA PEry/It0BaTh CBOE PO3MILLLEHHS Ha rogani,.
Oco6/1MBO AKLWLO TBOSA Bara Bifpi3HAETbCA Bif Barv AOOVMHU Ha IHWOMY KiHL
(man. 74).



Pozgin 2 EnemeHTapHi BiIOMOCTi 3 MeXaHiku

Man. 74. Po3mileHHs Ha
roganui-6anaHcumpi
Bi4NOBIAHO [0 Baru Tina

Man. 75. Pi3H/LA MOMEHTIB CUN
nig yac 36iNbLUIEHHA neva cuim
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MoMeHT cnnu 3anexxnTb Bif BigcTaHi Mix
nNiHieto cnnu il Biccro ob6epTaHHA.

Hanpwuknag, raliky nerwie BigKpyTuUTh rai-
KOBMM KJHOUeM, HK nanbusmu. Lle Tomy wo
JOBra py4ka raiikoBoro knto4a 36i/bLlye Mo-
MEHT cunn. MOMEHT AOPIBHIOE CWJ/i, MOMHO-
YKEHIW Ha BigCTaHb Bifg OCi 06epTaHHSA. AKLLO W
BMKOPWCTOBYELL TaiKOBUIA KIKOY Y ABa pasu
[OBLUE, TO NOABOIW MOMEHT cunu. Tak raiky
Ooyae y ABa pasu sierwe noBepHyTn (man. 75).

BiactaHb Big TOUKM onopwu Ao AiHiT ail
CUIN Ha3MBAaETbLCA MNJIeHeM CUIIN.

Mig vac BiAKPYYYBaHHSA ramkm «BpY4HY»
nseye cvanm MeHwe. A nif Yyac BUKOPUCTaHHSA
rarikoBoro knwoya — 6GinbLue.

BucHoBKU

CrtaH piBHOBarn qisnyHoro Tina
BMBYaE Hayka ctaTuka.

CtaTnka — Ue po3[in MexaHiku.
BoHa BMBYaE cunu, SKi Ail0Tb Ha Tina
y CTaHi CroKOK B yMOBax piBHOBaru.

OfHi 7 Ti XX cMan MOXKYTb MaTtu
pi3Hi edhekTn. Lle 3anexkutsb Big, TOro,
K TX BUKOPUCTOBYHOTb. A TaKOXX Bif,
KOHKPETHOrO TiNa, 40 AKOro ix 3acTo-
COBYIOTb.

Cuna, sika 3myLlye Tizlo obepTta-
TUCH, Ha3MBaETbCA 06EPTOBMM MO-
MEHTOM, 860 MOMEHTOM CUJIN.

MOMEHT cunn 3anexxmTb Bif Bia-
CTaHi M NiHiErO cunmn i Bicclo obep-
TaHHS.

BigctaHb Big4 TO4YkM onopu A0
NiHIT git cnnn HasnBaeTbCA MJievem
cuan.



824. MoOMEHT cunn

KoHcnekT y4yHs

CTaTnka — ue po3Ain MexaHikuy, Wo BMBYAE CUU, SIKI Ait0Tb Ha Tina
CTaHi CNOKOK B yMOBax piBHOBarwu.
Cuna, sika 3MyLUye Tiflo obepTaTucs, Ha3nMBaETbCsl 06epPTOBMM MO-
MEHTOM, 260 MOMEHTOM CU/W.
BigctaHb Bif TOUKM onopwu A0 NiHiT A4ii UM Ha3MBaETLCA MNJievem
cmnu.

3annTtaHHsA i 3aBOaHHA

i. Hassu Bigomi TOGI cnnun, WO MOXKYTb AiATU Ha Qi3nYHe Tino.

2. AKnii po3ain mexaHiku BMBYaE CUMW, WO Ai0Tb Ha Tinay CTaHi crno-
KO B yMOBax piBHOBarun?

3. LUo Take MOMeHT cunn? Big 4oro BiH 3aneXxnTb?

K Ha3MBAaETLCA BiACTaHb Bif TOUKM ONOPW [0 AiHil Ail cuin?

5. [le 3acTOCOBYIOTb pe3y/ibTat BUBUYEHHS HayKN CTaTUKN?

&

MonpakTUKyik Hayky pa3oM i3 [0poc/iMMu

IHCTPYMEHTU Ta maTepianin:
KOMMaKT-ANCK, HEBE/IMKA CKsTHA a60
MeTasnieBa Ky/ibka, MasieHbKa NaacTMKoBa KpULLIKa Bif,
NAALWKA 3 BOAOLO, MICTONET ANS rapsyoro Keo.

KpoHi

KPOK 2: MpuKpachk CBill KOMNaKT-ANCK.

KPOK 3. MepesepHn gexoposarmii
KOMMaKT-AMCK. 3a ONOMOrolo nictonerta
OIS TapAYOTo Keto NPUKeit Kysbky
B LLEHTPasIbHUIA OTBIP KOMMNAaKT-AMcKa.

KPOK 4: TMepeBepHu KOMNaKT-ANUCK i NpUKeit

NJacTUKOBUIA KOBMAYOK Bif NSILLKM A0 LEeHTPY
BEPXHbOI YaCTUHM KOMMAaKT-ANUCKA.

KPOK 5: Ocb i Bce! Konm ket BUCOXHE, PO3KPYTH
TBIll CniHep 3a NNacTUKOBY KPULLIKY.

1. Wo 3mywye cniHep obepTatucb?

2. Big 4oro 3anexnTb WBUAKICTb Ta Yac pyxy cniHepa?

3. Cnpobyii KpYTUTK CMiHEP Ha Pi3HUX NOBEPXHSX.

4. 9K pi3Hi NOBEPXHI BNAMBaOTb Ha TPUBaJIICTb 06epTaHHA criHepa?
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§25 . PiBHOBara Tin

Man. 76. Cunu, Wwo LitoTb
Ha SII0AUHY B CTaHi CNOKOK

» Konum noguHa cTtoiTb Ha nNigsosi, Ha Hel gi-
HOTb ABi cunn. Cuna TsHKiHHA fie Hanpase-
HO BHM3, Nnignora TucHe goropwu (man. 76).
AK ragaewl, 4yomy OAMHA He BigyyBae Ui
CUNK i He BigbyBaeTbCs Pyx?

Ui aBi cmnu maroTb O4HaKOBY BeMUYUHY
i CMPAMOBAaHI y NMPOTUMEXHI CTOPOHU. OTXe,
BOHM BPIBHOBaXYIOTb OfHa OAHy. JllognHa
nepebyBae y piBHOBa3I.

Konn Bci cnnu, wo gitoTb Ha 06'eKT, 36a-
NaHCOoBYOTb OfgHa OfAHY, TiIo 6yae B PIiBHO-
Basi.

PiBHOBara — ue cTaH Tina. ¥ piBHOBasi
TiIo abo Hepyxome, abo pyXaeTbCA PIiBHO-
MipHO, TOGTO 3 NOCTINHOO WBUAKICTHO.

PiBHOBara MoOX/uBa, AKWO Ha TiNno Ai-
IOTb NEBHi cUNU. BOHM MaloTb 6YTU PiBHUMU
3a BE/IMYMHOLO, ane MNPOTUNEXHMMU 3a Ha-
MPAMKOM.

MpuKnagn BPIBHOBaXKEHUX CUN

Yci Tina, siki He pyxarTbCsa abo NPOAOBXKYIOTb PyXaTucsa 3 MOCTIHOK

WBUAKICTIO Y TOMY XX HanpsiMKy, Big4yBalOTb BPiBHOBaYKEHI CUSN:

»
14
»

TiNo nnasae y BOA;;

nepetdryBaHHA KaHarta, e >XoaHa 3 KOMaH/[, He nepemarac;

aBTOMOOiNb 3 3aBeEHNM MOTOPOM 3a/IMLLAETLCA Ha Micli, KO HaTU-

CKatun Ha rasibMa,

niaHeTn obepTatoTbCs HaBKOMO COHLUS (hikcoBaHOIO Op6ITOHD;

N0ANHA CTOITb abo CUANTL Ha MicLi;

KapTUHU B pamMax BUCATb Ha CTiHi;

KypPTKa BUCUTb Ha rayky Ta iHLe.



§ 25. PiBHoBara Tin

Man. 77.

MNepeTtaryBaHHA kaHaTta —

npuknag pisHoBaru

Mpuknagn HeBPIBHOBaXKEHUX CUN

Byab-sike TiNno, Wo 3MiHIOE LWIBWMAKICTL abo HanpsMOK CBOro pyxy ato
pyxaeTbcA Micna nepebyBaHHS Yy CTaHi CNOKOK, BiguyBae He3baaHCOBaHI
cunu:

» TiNo, Wo TOHe Yy BOAj;

» aBTOMOOI/b MPUCKOPHIETLCS, FraylbMye ab0 NMoBepTae;

» KaTaHHS Ha CKenTbopAai;

» (PpYKT Nagae 3 Aepesa;

» yTOOMBHMIA M'AY NeTUTb 4O BOPIT NicNsA ygapy HOrow;

»  PYXOMUI NOTAT, SKWI CMOBISIbHIOETLCA Nepes, 3yrnUHKOLO.

MepeTAryBaHHSA KaHaTta € NpUKIagoM piBHOBarn. Ha MoOTy3Ky AitoTb cmnu,
PiBHI 32 BE/IMUYMHOIO | MPOTUNEXKHI 3a HanpsaMKoM (man. 77).

Cvnun noTpibHi, wo6b nigiimatn, NnoBepTaTn, pyxaTtucs, BigkpusBatu, 3aKpu-
BaTu, LUTOBXaTU, TATHYTU. HEBPIBHOBaXKEHI CUIN MOXKYTb 3MYCUTU TiSIO 3MiHU-
TN CBill pyX. YPIiBHOBa>XKEHI CU/IN HE BUK/INKaOTb 3MiHW B PYCi.

BUCHOBKU

PiBHOBara MoX/mBa, SKLL0 Ha Ti/Io AiF0Tb CUN, PIiBHI 3a BemMyu-
HOO, asle NMPOTUMEXXHI 3a HaNMPSAMKOM.

Ha Tino ogHo4YacHO MoXe AisaTn Binbwe ogHiel cnnn. Cunn maroTb
3HayeHHs (Be/MUYKMHY) 1 HanpsMOK. HeBpiBHOBa>KEHI CUIN MOXXYTb
3MYCUTM TifIO 3MIHUTU CBIl PyX. YPIBHOBaXKEHI CUIN He BUK/INKAIOTb
3MiHW B pYCi.
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YUHSI

PiBHOBara — Lie Takuii cTaH Tifa, NPy SKOMy BOHO abo HepyxoMme,

abo pyxaeTbCsl PiIBHOMIPHO, TOGTO 3 NOCTINHON LUBUAKICTHO.

3anuTaHHsA | 3aBAaHHA

NP

No gk w

Lo Ha3uBaloTb piBHOBarow?

MoscHKM, AKi cMIn AGi0Tb Ha KOANHY Y CAOKOI. Yn ByayThb Ui cuam
BPiBHOBaXXEHUMUN?

Yu mMaroTb CUIN HaNMpPsAMOK?

MOACHN YMOBU BUHMKHEHHS piBHOBArw.

HaBean npuknagu BpiBHOBaXKEHUX Tifl.

Hasegu npuknagn HEBPIBHOBaXKEHUXTIN.

Ha mantoHKy 78 306padKeHi COPTMBHI KOMaHAW. Y KOXHIA 3 HUX
piBHa KiNbKiCTb y4YacHWKiB. TOGTO BOHW TArHYTb KaHaTr 3 OfHa-
KOBOK CUJIOK. AKLWO 06MABI CTOPOHU OyAyTb TArHYTU 3 PIBHUM
3YCW//IAIM, TO XXOJHa 3 KOMaH/, He nepemModke. byge Hiuuvsa. o aKnx
CW/T MOXKHa BiIHECTU Lie 306padkeHHA? AK Le MOXHa 3MIHUTN?

Man. 78. MNepeTaryBaHHA KaHaTa
piBHUMM 33 CUIOK0 KOMaHgamu



§ 25. PiBHoBara Tin

MonpakTuUKyiAi HayKy pa3oM i3 [0poc/iMMu

Maris OanaHcyBaHHSA

Cnpobyii NOBTOPUTY Lieli eKCNepuMeHT, BUKOPUCTOBYOUM KapToNnsIio.
Migkaska: ManeHbKy KapTonavHy 6yae nerwe 36anaHcysatu!
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§ 26 LeHTp Baru

» PosgmBuca MasitoHOK 79. Yomy, Ha TBOKO
OYMKY, irpalikoBa nTallka YTPUMYETbCS
Ha pyui NFOANHN?

MpunycTtimo, TM nocTtaBus / nocrtaBwuna
Tapinky Ha cTin. Ane 4dacTuHa Tapifiku 3BU-
cae Haf Kpaem cTosny. AKLLO Benuka YyacTuHa
TapisikKu 3BUCae, BOHa BNage Ha nignory. Lle
TOMY LLO Tapisika 6yna He B LLEHTPI Baru.

LleHTp Barm — ue Te, WO YTPUMYE yce
B piBHOBa3I ii He gae Tiny Bnactu.

LleHTp Barn Tina — uUe TO4Ka, B fKiN

) Bara piBHOMIipHa 3 yCiX 60KiB. |HWMK cno-
Maui. 79. PiBHoBara

. .. BaMW LEHTP Barn — LUe TOYKa MnpukKnagaHHA
IrpaLlKoBOIl NTaLlKn H P H P ah

Baru Tina.

[na 06'ekta NnpaBubHOT hopMKn, HaNpukiag, Kyai abo NiHirkn, LeHTp Baru
Oyne y cepeauHi Tina. O4na Tin HepiBHOMIPHOI (hOpMU, AK-OT NOANHA, LEHTP
Barv He 30BCiM Yy LLeHTpPi. BepxHs NONOBUHA HALUOro Tina BaXXuUTb OBinbLue, HXX
HKHSA. TOMY Hall LeHTp Barn 6yae TPoxu Bulle Tanil.

Y KOXHOro npegmeTta € LeHTp Baru. AkLWo LeHTp TAXKiHHA nepebyBaey pis-

HoBa3i, TO 1 TiNo TexX. OfgHaK iHOAI LeHTP Barn BiOXWMNAETLCA Bif piBHOBaru.
Topgi Tino abo 6yae nigTpUMyBaTMUCA A04ATKOBO, ab0 NepeKUHETLCS.

BukoHaii pocnin

3Haign UEeHTp Barv Mf0CKOil dirypyn HenpaBw/bHOI hopMu

(man. 80).
S ) I

Man. 80. BusHauyeHHs LEeHTpy Barv njaockoi goirypn HenpasubHOI hopMu
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BukoHaii pocnig

1. Migsicb NOCKe TifO 3a TOYUKY Ha oro Kpar. BoHoO 6yae obep-
TaTuCA, NOKU AOro LEHTP TSXKIHHA He BUSABUTLCA MPSAMO Mif
Liero TOUKOO. MoBicb TMPIO Ha MOTY3Li 3 TiET XX TOUKN. NpoBean
NiHit0, NapasnenibHy MOTYy3Li ()KOBTa).

2. Tenep BM6GepU TOUKY Ha iHLLOMY Kpato irypu i noBTOpu onuvca-
Hi Aii. Hamantoii we ogHy niHito, napanenbHy MOTy3Ui (3eneHy).

3. LleHTp Baru Tifa — e ToYKa nepeTuHy ABOX J1iHilA.

Lo HuK4e ueHTp Baru Tina, To fierwe yTpumMmyBatm piBHoBary. Cngaum Ha
CTiNlbLi, TM MOXeELl HaXUNTUCA Oinblue, HiXK KONU CTOILW. 3 HU3bKNUM LLEHTPOM
Barn T MoOXell HaxXUNATUCA Y Pi3Hi CTOPOHW. Todi He BUHUKHE cuia NoBOPOTY
i T He nepekuHewcd. Ocb YoMy aBTOMOGII AN NMeperoHiB (i BaxkKi dbyaiBesibHi
MalUMHN) PO3PO6/EHI 3 AY>Ke HU3bKMM LEeHTPOM Baru. Lo 6nmk4ye BOHU A0
3eMJli, TO MEHLWINIA PU3KKIX NepeKkngaHHs. Lie He 3aneXXuTb Big TOro, sIK WBua-
KO BOHM igyTb (Man. 81). MNig yac NpoekTyBaHHS ByaiBesib TaKOXX NOTPIGHO Bpa-
XOBYBaTM poO3TallyBaHHS LEHTPY Barn. By3sbka Ta BUCOKa OyaiBis noTpebye
[O00AaTKOBOIO YKPIMN/IEHHA OCHOBMW.

Mpuknagn, SKi NOSICHIOKTb pPO3TallyBaHHS LEHTPY Barv, MOXXHa 3Haw-
TV i B Nnpupogi. Beamegi iHOAi XO[AaTh Ha 3aHix nanax. Ane wBugule, neriie
ii 6e3rneyHile iM XOAUTM Ha YHOTUPbLOX. AIKE B TAKOMY MOJIOXKEHHI Y HUX HVDK-
YN LEHTP TSXKIHHSA | BOHM He MOXKYTb NepeknHyTtuca (man. 82). [lepesa yTpu-
MYIOTb piBHOBary 3aBAsiku poO3TallyBaHHIO KOPEHIB.

Man. 81. Mpuknagm HU3LKOro Man. 82. Mpuknagn HU3LKOro
po3TallyBaHHSA LLeHTPY Baru B TEXHIL po3TallyBaHHA LLeHTPY Baru
Y POCJ/IVH | TBApUH
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Maun. 83. MNpuknagn 6anaHCcyBaHHA LLEeHTPY Barn y CrnopTCMeHIB

3HaHHA NpO pOo3TallyBaHHSA LEHTPY Barv Tifla TakoXX € BadKIUBUMMU AN1A
yCNiWHMX 3aHATb GaratbMa Bugamu crnopty. [NpakTMyHO BCi BUAM CMOPTY
noB'si3aHi 3 6anaHcom (piBHoBaroto) (Man. 83). Lie i dirypHe KaTaHHs, i cep-
thiHr. CnopT BUMarae posaymiB NnpoTe, e B Teb6e LeHTp Baru. A e — sK Waua-
KO NepeMicTUTU TiflIo, He BUTpa4varoum 3aHa[To 6arato eHepriiTa KOHTPOAK. Tu
NomiTUB/ NOMITUNA,AKTEHICUCTN LIMPOKO PO3CTaBNAKTb HOTN? | AKCTPUOYHU
Y BUCOTY 3TMHArOTLCA HaBKOJIO XXepauHN? Yci NofdibHi pedyi 3acHOBaHi Ha BU-
BUEHHI LEHTPY Baru ii 3acTocyBaHHI 3HaHb Ha NpPaKTULii.

BucHoOBKU

LleHTp Baru Tifla — Lie TOYKa, B SKill Bara piBHOMipHa 3 yCix 60KiB.
[HWK1MK cnoBamu, LLEeHTP Barv — Le TouKa NpuKnagaHHa Baru Tina.

[Ona o6G'ekta piBHOMIPHOI QOpMMK, TAKOTO SIK Kyns abo NiHilka,
LLleHTp Baru byge y cepefuHi Tina.

Y TexHiLi 060B'A3KOBO MOTPIOHO JOTPpUMYyBaTMUCA piBHOBaru. Ans
LIbOro HeOOXigHO BpaxoByBaTU LLEHTP Baru Tina.

Lo HMXKYe LeHTp Baru Tina, To fierlie yTpumyBaTu piBHoOBary.

IKOHCNeKT y4HsA

LleHTp Baru Tila — LUe TOYKa, B AKiA Bara piBHOMIpHAa 3 YCix
BoKiB.



8§26. LleHTp Baru

3anuTtaHHsa | 3aBAaHHSA

1. llo Ha3uBaeTbCs LEeHTPOM Baru Tina?

2. [le po3TalloBaHMWii LEHTP Baryn Na0CKOro Tifla NpaBuIbLHOT hopMu
(Kpyra, TPUKYTHUKa, MPAMOKYTHMKA, KBagpaTa)?

3. 9K 3HalTK UeHTp Barn nNaockoi qirypn HenpaBuabHOI hopmMn?

4. Haeeau npukiagn 3actocyBaHHS 3HaHb MPO LEHTP Baru Tina.

Monpu cBii Haxun, T[li3aHCbKa
Beka He nagae. Le Tomy, wo
npsMoBUCHa NiHIA, NpoBefeHa
3 UeHTpy i1 Baru, He BMXOOUTb 3a
MeXi OCHOBU (Man. 84).

»  KaHartoxigui BUKOPUCTOBYHOTb
TPIOKW, WO6 KepyBatu CBOIM LLEH-
TPpOM Baru. BOHU HiKonM He Xxo-
OATb N0 KaHaTy npocTo Tak. [Je-
AKi  BUTATYIOTb PYKW, TPUMarTb
Yy pykax fosry naauui abo na-
paconbKy. IHWi npucigatoTe abo
3rMHaloTb KosiHa. TpeTi i348Tb Ha
Besiocunegax 3 BaHTaXamu, Lo
3BUCatoTb Aecb nig Humwn. Lli 3aco-
6 6GanaHCcyBaHHS AornomararoTb
KaHaToXigusM Kpalle KOHTPOSHo- 1
BaTu CBIill LEHTP Barn. AKLWO BOHMU

MO>XXYTb MOCTIAHO TPUMAaTU LEHTP _
Mau. 84. lNi3aHcbKa Bexa

Barv rnpsmo Hafj MOTY3KOH, BOHU ) ,
P an v (ITanisa, m. Miza)

HikoNM He BNagyTb.
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§ 27 CTiMKIiCTb Tin

» Po3rngaHb MaslioHOK 85. AK rajaell, y Ako-
MYy MOJIOXKEHHI /104N B YOBHI Y OifbLUI
Hebesnewi? Yomy?

MoraHa iges — BcTaTM W HaXUINTUCA
Y MaJIeHbKOMY YOBHi. BUCOKWIA LEHTp Baru
NoAen, ki cToATb, [O3BOSAE NIEFKO NEepeKn-
HYTWN 4YoBeH!

MNMonoXeHHA UeHTpy Baru Tina BM/INBaE
Ha Oro CTilKiCTb.

CTiliKicTb — Uge Mipa TOro, HacKinbKu
MMOBIPHO, WO O6'eKT NepeKnHeTbCs Mnpu
BNMBAE Ha piBHOBary LWITOBXaHHI ab0 nepemilleHHi.

CTiiki nNpegmMeTn Oy>Ke BadKKO MNepeKu-
HYTWU. A HECTIiKi — HaBNakyn — NepeKnHyTU
Oy>xe Jerko.

Tino nepeBepHETbLCA, AKLWO MNOro LEeHTP
Barv posTalloBaHWil 3a MeXxamMu OCHOBMK abo
Kparo, Ha SKOMY BOHO GanaHcye.

Lo HmK4e UeHTp Baru, TO CTiliKiwe Tino.
Ulo BuLie LeHTp Baru, TO BUWA HWMOBIPHICTb
rnepekugaHH4a Tina npu Haxuni (man. 86).

36iNbLLIEHHA MNO0LLI OCHOBU TakKoXX 36i/b-
WKUTb CTilKicTb Tina. Wo 6inbwa nnoua, 10
CTiViKiwe Tino.

Mig yac Haxuny TiNO nNepeBepHeTbCS,
AKWO BepTUKaslbHa MiHiA Bi4 UEHTPY Baru
Tina BuiAge 3a Mexi oro ocCHoBU.

LLlo6 Tisio 6yNno CTiiKMM, Y HbOrO MOBUWHHI
OyTU LUMPOKA OCHOBA Ta HU3bKUI LIEHTP Baru.

Man. 86. a — NO/OXeHHS AKWo Tino nepebysBae y piBHOBa3i it A0

LeHTpy Baru Tina (G); 6 — 3miHa

HbOTO MPWKNAcTU cuny, BOHO 6yae abo Ha-

NOMIOXEHHSA LeHTPY Baru Tina
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§ 27. CTilikicTb Tin

3a MaIloHKOM 87 MOXXHa PO3Ir/IHYTUN TPpU
BUAW piBHOBaru:
» CTilika piBHOBara (HaxunsaeTbCs, a no-
TiM noBepTaeTbCAa Yy BUXiAHE MOJo-
XKEHHS) (a);
» HecTilika piBHOBara (HaxuNAeTbCS,
a noTiMm nagae) (6);
» HehTpanbHa piBHOBara (KOTuTbCS) (B).
CTilika piBHOBara — KOMW LEHTP Baru
NiAHATMIA NPy Haxuni.

HecTilika piBHOBara — Koiu LEeHTP Baru
OMYyCKaeTbCA Npu Haxui.

HelhTpanbHa piBHOBara — LEHTp Baru
3aIMWAETbCA Ha TOMY XX PIiBHI, SKWO MAoro
LUTOBXaTW.

BucHoBKU

Lo HuxXuye ueHTp Baru, TO CTilikiwe Tino. Wo Buie LeHTp Baru, T0
BMLLIA MMOBIPHICTb NepeKnaaHHsa Tina npu Haxmni. Wo6 Tino 6yno cTin-
KUM, Y HbOFO MOBUHHI BYTU LUMPOKa OCHOBA Ta HU3bLKWIA LLEHTP Baru.

CTiiki npeameTn Ay>Ke BaXKKO NepeKnHyTu. HecTiliki npegmeTtun
MOXXHa MepeKnHyTU Haa3BuYaliHO ferko. Tino nepeBepHeTbCs, AKLWO0
AOro LEeHTp Barnm po3talloBaHUii 3a MeXxaMu OCHOBU abo Kpato, Ha KO-

BOHO 6anaHcye.

KoHcnekT y4HA

CTiMiKiCTb — L& Mipa TOro, HackiflbKu MMOBIPHO, WO 06'eKT ne-
PEKMHETBLCA MPU LWTOBXaHHI abo nepeMilleHHi.

1. [ain BU3HAYEHHS CTIAKOCTI Tina.

2. Yomy gnsa cTiiKOCTI Tina BaXK/MBa LWUMPOKa OCHOBA?
3. Lo BigbyaeTbcs 3 TiIOM, SKLWIO LEHTP #oro Barn 6yae BUCOKO

posTaioBaHNUM?
4. {Ki BuaM piBHosaru To6i Bigomi?
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§ 28 Baxkeni. EnemMeHTH Baxkens

Man. 88. MNpuknagn Baxenis

» Lo cninbHOro MiXkK BUAENKO, HOXULSMU
| KHOMKO 3MUBY YHITa3sy?

Lle 3BUYalHi MPUCTOCYBaHHA. TX MOX-
Ha 3HaMTW Yy GINbLUOCTI Cy4YacHMX OYAWHKIB.
OKpiM UbOro, BCi BOHM — Baxkeni. Baxkeni ic-
HYIOTb y>Ke TUCAYI POKIB i Ha3nBaloTLCA MPOocC-
TUMMN MexXaHi3MaMu.

ICHye LWiCTb TUMIB MPOCTUX MeXaHi3MiB:
BaXKifib, 6/10kN (LWWKiBU), Noxunia MAoLWMHa,
K/IVH, TBUHT, KONeco i Bicb. MpOCTi MexaHi3-
MW 3MIHIOKOTbL cuy abo HanpsaMok cuin. Ha-
npukniaj, WToBxarTb abo TArTHYTb.

BaxKifib — Ue >XKOPCTKUI cTepXkeHb abo
JolKa. BiH cnnpaeTbCcsl Ha onopy. BoHa Ha-
31Ba€ETLCA TOUKOIO OMopu.

Touka onopu — Le TOYKa, B SKili BaXinb
noBepTaeTbCs abo BPIBHOBaXKYETLCS.

PykiB'sa, ab0 cTep>keHb BaXkeNs Ha3nBaETb-
cA nneyem Baxkenda. Hanpuknag, y HOXnub —
Le Ta YacTuHa, AKY T TPUMAaELL Y pyL,.

3anexkHo BiA OOBXWHU Mneden Baxkeni
MOXXYTb OyTM piBHOM/IEHMMUN Ta HEpPIBHO-
naednmm (man. 88).

Baxxinib MoXe nepepaBatu i 36inblUyBa-
™ cuny, NpUKNageHy 0O O4HOro MOro KiHus.

JllogmM BUKOPUCTOBYIOTb BadKeni, Wob nepemMicTtn Baxkki npegmety abo nigiv-

HATU TX. MOJIOTOK fli€ SIK BaXXi/lb, KON Oro BMKOPUCTOBYHIOTbL A5 BipuBaH-

HA UBAXa Bif OOLLIKM. YacTMHa MOMOTKA, ika CMMPAETbCS Ha AOLLKY, € TOUKOO

onopwu (man. 88).

Tn 3goragyeuics, WO Ha roinganky-6anaHcup NOTPIGHO cicTu gani Bif TOu-

Kn onopu. Ocob6NMBO SKWO AHOAUHA Ha NPOTUNEXHOMY KiHUi Bakya Bif Tebe.

Wo gani Bif TOUKM oMnopwu TU cMauML, TO GiNbllue MOXe 3pOCTM cuna TBOET Baru.
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§ 28. Baxeni. EnemeHTn Baxensa

AKWO cnpu ganeko Big TOUKM OMnopw, HaBiTb
3MOXeL NigHATUM Habarato Baxk4y NHOAUHY Ha
iHWOMY KiHLUi. MpoTe 3a yMOBM, WO BOHa byae
cnaityn gy>xke 6/M3bKo A0 TOYKM onopun. Cuna,
AKYTU A0K1aa€eLl CBOEKO Baroto, Ha3nBaeTb-
ca 3ycunnam. ToYka Ornopu CTBOPHOE BEJINKY
cuny gns nigiomy BaHTaxy. CTBOptoBaHa TO-
6010 cuna binbLia, HiXX gogaHa (mas. 89).

Baxkeni NocTiliHO HaBKO/O Hac. Lle monoT-
KN, COKMPW, LWL, HOXi, BUKPYTKW, raiikoBi
KoY, HOXMUI i/ B6arato iHWux npwunagis Ta
IHCTPYMeHTIB. Ane He BCi Baxkeni npautoroTb
O[lHaKOBO. ICHYe TpU PI3HUX TUNX BaxkesiB (IX
HasmMBaloTb Knacamm).

Y Baxkensx 1 -ro knacy cuna, aKy Tm gokna-
OaceLl, po3TallloBaHa Ha MPOTUIEXHI CTOPOHI
oci. loliganku-6anaHcmpm Ta HOXWULI — Le
npuknag Baxkensa 1-ro knacy (man. 90).

Baxkeni 2-ro knacy mMarTb TOUKY Onopu
Ha Of4HOMY KiHLi. T NnpuKnagaeLwl cuiy Ha iH-
LLIOMY KiHLi. A cTBOprOBaHa TO60K0 cuna byae
BcepeauHi. MNpecn s 4YacHuKy i Tadykm —
Lue nNpuknagn Baxkenis 2-ro knacy (mas. 91).

Bakeni 3-ro knacy matoTb TOUKY Onopwu
Ha OAHOMY KiHLi. Ane aBi cMnu MIiHAKOTbHCA
micuamu. Tenep TM goknagaew cuay Bce-
peaviHi. A cTBOptoBaHa TOOOK cuna — Ha
NPOTUNEXHOMY KiHLUi. Baxeni 3-ro knacy
3MEHLYIOTb AOKMIageHi 3ycunns. LM BoHu
BIAPI3HAOTLCA Bif IHWMX MexaHi3miB. Lle
LO03BO/MISE  Kpalle KOHTPO/KBatM Mexa-
Hi3M. MiHUeT | Wwunui € NpuUknagomMm Baxkens
3-ro knacy (man. 92).

KynbKOBI pyYKn TEX HanexaTb A0 Bake-
niB 3-ro knacy.

3ycunnnsa

TO4YKa onopu cunna

Mau. 89. Cxema Baxens

Maun. 90. Hoxuui — Baxinb 1-ro knacy

3acTocoBaHa

Man. 91. Tauka — Baxinb 2-ro knacy

Man. 92. lunnui — Baxinb 3-ro knacy
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BucHoBKuU

Baxkeni iCHYIOTb y>Xe TUCAYi POKIB i HA3MBalKOTLCA NPOCTUMU MeXa-
Hi3MamMu. ICHyE LWICTb TUNIB MPOCTUX MEXaHI3MiB: BaXKifib, 6/10KM (LLUKi-
BU), Noxuna niaowmHa, K/inmH, TBUHT, KOJ1eCo i BiCb.

Touka onopu — Le TOYKa, B SKil BaXKi/lb MOBEPTAETbCA abo BpiB-
HOBaXXYETbCA.

PykiB's, a60 CTepXXeHb BaKesi HAa3MBAETLCA NeyemM BaXKess.

3anexxHo Big AOBXVHU Meyei BaKesi MOXYTb 6yTU piBHOMIE4YU-
MW Ta HEPIBHOMNEUMMMU.

3aBAsKM TOYLi OMOPM BaXiflb CTBOPHIE BEMVMKY CUY ANA Nigiomy
BaHTaXy. Y pob60Ti BaXkesiB 3HAYEHHS Mae He N1Lie BeNnynHa CUIun, a i
Micue Ti npuknagaHHa. /1o BUKOPUCTOBYIOTb Badkesli, LWo6 nepemictun-
TV BaXKKi mpegMeTn abo NigiiHATY iX.

Cwuna, Ky TV JOK/1afa€ELl CBOEK Barok, Ha3nBaETLCA 3YCUIIIAM.

ICHYE TPU PI3HUX TUNU BadKeniB (iXx Ha3MBaKTb Kacamu).

n KOHcneKT y4HsA

Touka onopu — Le TOYKA, Y SKiil BaxKiflb MOBepTaeTbCca abo BpiB-
HOBaXKYETbCH.
PykiB's, ab0 CTep>KeHb BaXkens Ha3MBa€ETbCA MNsieyHeM BadKess.

AKi NpUCcTpOT HasnBalTb NPOCTUMU MexaHi3Mamu?

Ha3BM OCHOBHI NPOCTi MexaHi3MWU.

Onuvwwmn 6ynoBy BaXKess.

HaBean npuknagn Bakenis, SKi BUKOPUCTOBYIOTb Y MOBCAKAEH-
HOMY >KUTTI.

PN

5. Ckinbkn Knacis BaxkeniB iCHye? YM BOHU Bifpi3HAOTLCA?

LikaBi ¢aktn

Kntouka, Iky BUKOPUCTOBYHOTb XOKEICTU, WO6 Knaatn waiiby Ha

BENVKIN LWIBUAKOCTI, — L& BaXKi/lb TPETbOrO K/iacy (Mae TOUKy onopu
Ha OOHOMY KiHLi, 3yCW/IIA BCEPEAVHI /i HAaBaHTaXKEHHS Ha OApyromy
KiHLLi).

106



§ 28. Baxeni. EnemeHTn Baxens

MonpakTnKyii Hayky pa3oM i3 A0poC/IMMu

3pobu Baxinb

IHCTPYMEHTN Ta MaTepianu:
Kpok! LepeB'sHa MiHilka, 3aTuckay gn1a nanepy, Tarapui abo pisHOMaHITHI
APiGHI NnpeamMeTn ANns 3BaXyBaHHS.

3HiMKN MeTanesi BcTaHoBWM MiHiliKy Ha MomicTn BaHTax
yTpUMyBaui 3i 3aTuckada 3aTvckay gns nanepy. Ha OAWH KiHelb.
Onsa nanepy. Po3mictu iioro 6nmkye 3BepHU yBary, Wwo
[0 cepeanHn, 36anaHcyii BiAOYyBa€ETLCA 3 KOXHUM
NiHiviky. 3aTckay ans KiHLeM Baxens.

nanepy 6yfe BUKOHyBaTy
posib TOUKM OMOpW.

MepemicTn TouKy onopwm MomicTu Ha iHWKi KiHeub

(3aTuckau gns nanepy) nerwmnin BaHTak. 36anaHcyii nixiliky,
6VKYe 0 KiHLUSA, Ha SIKoMy 3MIHIOKUM NOOXKEHHST TOUKMN

po3TalloBaHO BaHTaX. onopwu (3aTnckava Ansa nanepy),

[OKM KiHeub NiHIKN 3 6iNbLUOK Barow
He nigilimeTbcsa Bropy.

KPOK 7: Kpok 8:

Tu woliHo 3po6mB/3pobUIa Baxinb Tn moxeLl GifiblLe eKkcnepuMeHTyBaTtw,
i NiginHAB / nigiiHANa BaXkuii NnpeamMeT  nepeMilllyroun TOUKY ONOpU | 3MIHIOKUN
3a [,O0MOMOroto nerworo! po3TallyBaHHS Baxenis.
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§ 29 bnokun. Pyxomuid | HepyxomuiA 6n10K. Monicnact

Man. 93. Hepyxomuii 610K (LLKIB)

50H

Maui. 94. Pyxomuii 610K

» YABKW, WO TO6I NOTPIOHO MIAHATU BaHTaX.
AK Le 3pobuTtn?

IHOAj Henerko nigiimaTn BaXkki npegme-
TN, BUKOPUCTOBYIOYN TiNbKU NOACBKY CUAY.
Lo npobnemy MOXHa BUPIWLMTKA 3a [O0MNO-
MOrOl0 TaKOro MpoCTOro MexaHiamy sik 610K
(abo LWwKiB).

Bnok (WkKiB) — uUe MpOCTUIA MexaHi3M.
BiH cklagaeTbCcAa 3 MOTY3KU, ika nponytue-
Ha No >XoNoby KoJsieca.

Llo6 BMKOpUCTaTU LWKIiB, OAVUH KiHEeLUb MO-
TY3KM KpinnaTe A0 BaHTaxy. A MOTY3Ky TAr-
HyTb 3 iHWOro 60Ky koneca (man. 93).

AKWO NPUKPINUTU WKIB A0 TBEpAoro
06'ekTa, Hanpuknag, AO CTiHM 6ygaisni abo
cTeni, ue CTBOPUTb Hepyxomuii 670K. Ko-
Nleco WKiBY B LbOMY BUMaAKy He PyXaeTbCs.

Hepyxomuii 6510k He Qpae Burpawy
B cuni. Lle o3Havae, WO NOTpibHO Aoknac-
TN CTI/IbBKM XX 3yCWUNb A0 NIAHATTA BaHTaXy,
CKiJIbKM W Bara BaHTaXXy. BaHTax mae cuny
B 100 H. OTke, Wo6 Moro NigHATA, NOTPIGHO
TArHYTM 3 cuioro 100 H.

AKWO NPUKPINUTN WKiB 6e3nocepesHbo
0O BaHTaXKy I [O3BOMNTUA MOMY pyxaTmcs
y300BX MOTY3KN, YTBOPHIETLCA PYXOMUN
6nokK (man. 94).

MexaHi3M, y AKoMy nifg yac rnepemiuieH-
HA BaHTa>Ky OAHOYaCHO pPyXaeTbCA | cam
6/10K, Ha3MBaETbLCA PYXOMUM G/IOKOM.

Pyxomuii 6N10K gae Burpawl y cuni yaBi-
yi. BaHTaxx mae cuny B 100 H. Omxke, wob inoro
NigHATN, NOTPIGHO TArHYTU 3 cunoto 50 H.



829. bnokn. Pyxomuit i Hepyxomuii 6n0k. lMonicnact

EhekTMBHILIE BUKOPUCTOBYBaTU CK1aao-
Bi 6/10KM. Lle KoOMbGiHaLiss pyxoMUX i HEPYXO-
Mux 61okiB (man. 95).

AKWO Ha OfHIn oci BCTAaHOBUTU Kiflb-
ka 610KiB (LWKiBiB), LUe 30inbWnTb NepeBarv
MeXxaHi4YHOI cunn. ToO6To NonerwnTb rnepemi-
LEHHS1 BaHTaXy Y CTi/IbKU pasiB, CKi/IbKM 610-
KiB ycTaHOBNEHO (MaJsl. 96).

Llo6 ctBOpuUTM NigiiMasibHy MallWHY, Tpe-
6a noegHatn ABa abo 6inble Koneca it o6mMo-
Tatm ix MOTy3Kol. MoxkHa pgopasatn Ginblue
WKiBiB. TaK 36iNbWMNTLCA MeXaHiuHa nepeBara.
Toli camuii BaHTaXK CTae Ay>Ke Nerko niginmarm.

O6'egHaHHSA PYXOMUX i HEPYXOMUX 6/10-
KiB HasmMBaeTbCcA nosaicnactom (man. 97).

Mpu 36inblIEHHI KibKOCTI WKIBIB 6yae
noTpibHa O6inbwa KiNbKICTb MOTY3KU A5
OOCATHEHHSA TOro > pesynbtaty. OCKibKU
3MEHLUYETLCA 3YCUNSA, HeobxigHe ans nig-
oMy BaHTaXKy, 4OBOAUTBLCSA AOK1agatyn cuniy
Oinbll TpMBaNMii 4vac.

Hanpuknag, gns nigiomy BaHTaXKy B CUC-
TeMi 3 O4HUM LUKIBOM MOTPIGHO GiNbLLe 3yCU/lb.
Y cuctemi 3 TpbOMa LLKIBaMU MOTPIOHO MeHLue
3ycunb. Ule meHwe 3ycunb noTpibHO ansa nig-
oMy BaHTa>Ky B CUCTEMI 3 N'ATbMa LLKIBaMMU.

LLIKiBM BUKOPUCTOBYIOTb Ha OyAiBeNbHUX
MargaH4umnkax, y nidTi, konoassi.

Bnokn (WKiBN) MOXHa 3acTocoByBaTu

LN MPOCTOI 3MiHM HanpsiMKy MpuKnageHol

cunn abo gnsa [OCArHEHHA nepesarn M cu-
/1010 i BigCTaHHIO.

LLkiBM goy>ke rHyuki. Lle Tomy wo gna ne-
pefadvi cuam B HUX BUKOPUCTOBYHOTLCA MO-
TY3KW, @ HE )KOPCTKNIA OB'EKT, TaKUIi SK fOLUIKA
YN CTEPXKEHb.

Man. 95. BukopucTaHHs LUKIBIB
Ha BUPOOHULTBI

06'eAHYE PyXOMUiA i HEpyXoMUiA 610KK
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Po3zain 2 EnemeHTapHi BigOMOCTi 3 MeXxaHiku

Man. 97.
O6'eaHaHHsA 6/10KIB —
nonicnact

BucHoOBKU

AKWO NpUKPINUTK LWKIB A0 TBEPAOro 06'eKTa, Hanpuknag, 4o CTiHW
oypaisni abo cTeni, Lie CTBOPUTb HEPYXOMMIA 6IOK.

AKLLO MPUKPINUTU LWKIB 6e3nocepeHbo A0 BaHTaXy 1 4O3BONTU
oMy pyxaTucs y340BXK MOTY3KU, YTBOPHETLCS PyXOMUii 6510K. Edek-
TUBHILLE BUKOPMCTOBYBaTU CK1adoBi 6/10kM. Lle KoMGiHauis pyxomMumx
i HepyxoMux 6/10KiB.

O6'eAHaHHA PYXOMMUX i HEPYXOMMX 6/10KiB Ha3MBAETLCA MOJIICNAaCcTOM.

KOHCNeKT y4yHs

Brok (WKiB) — Le MpoCcTUii MexaHi3M. BiH cknagaeTbcs 3 MOTY3-
KW, iIKa rnponyLieHa no »oso06y Koseca.

MexaHi3M, y SsKOMY nif, yac rnepemilleHHsa BaHTaXy OHOYacHO
pyXxaeTbcs i cam 60K, HAa3MBAETLCS PYXOMMUM GTOKOM.

3anuTtaHHA | 3aBgaHHSA

1. AkniAi NpocTuii MexaHi3aM MOXHa 3acTtocyBatuv Afs MifdiiMaHHs
BaHTaOKy?

2. 3 AKUX eNneMeHTIB CKNagaeTbCca 610K (LUKiB)?

AKWO Koneco 610Ky 3aKpinaeHo Ha cTesli, Ky Ha3By Mae 6/10K?

4. $KWwo Kosneco 610Ky NepeMillyeTbCs PasoM 3 BaHTaXKeM, AKY Ha-
3By Ma€ 6/10K?

5. BuKOpUCTaHHA AKOro TUMy 6710KiB fae Ginblue nepesarn B cUNi?

w
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§ 30. Moxmna naowmHa

§3O Moxuna nnoLiuHa

» ¥YaBW, WO TM CTOiW 6inga O6yAunHKY
3 B&XKKOK KOPOOKOH. 1i MOTPIOHO rne-
penatn Kpi3b BIKHO. BikHO po3Tawlo-
BaHe Ha BMWCOTI 2 MeTpiB Bif 3eM/li. AK
Le MoXHa 3pobuTtn?

Y ubOMYy MOXXe JOMOMOITU noxwuna nJo-
wmHa.

Moxmna nnowmHa — ue OAWH 3 LWeCTn TU-
niB NPOCTUX MeXaHi3MiB.

Moxuna nnowmHa — ue naowmHa (nno-
CKa NOBEpPXHS), HaxuneHa nig NeBHUM Ky-
TOM. [Moxuni NNOWMHM 3'€AHYIOTb HDKUNIA
piBEHb 3 BULWMM piBHEM. BOHU nonerwytoTb
po6oTy, Konn TM JokKnagaew cuiy (MowwToBX
abo Tary) ona nepemilleHHs Tina (man. 98).

Moxmna nnowwmHa nonerwye po6ory.
BoHa 3meHLye 3ycunns, ske HeobxigHO Oo-
K1actTn ans nigHATTa abo onyckaHHs BaHTa-
Xy. Lle BigbyBaeTbcsa uepes 36iMbLUeHHS A0B-
XXUHU CXUNY, SKUM Byae nigiiMmatmncst BaHTadK.

Hanpwuknag, Ha matoHKy 99 a goBXUHa
cxmny — 120 cm. BoHa yagivi 6inblua 3a Bia-
CTaHb, Ha sIKy Tpeba nigHATK BaHTaxK (60 cm).
Ha mantoHKy 99 6 goXXunHa cxmay — 180 cwm.
Lle yTpuui 6inblie BiacTaHi. BaHTaxX npoige
Oinbly BiACTaHb. Ane KiNbKICTb 3yCW/Ib, He-
06XigHUX ANna NigHATTA abo CNyYCKY BaHTay,
Oy[e 3MeHLLUEHO.

Moxuni NNOWMHMN BUKOPUCTOBYIOTb Pi3-
HMMK crocobamMun A5 MOoJsierweHHsa pooo-
™. Ocb Kiflbka nNpuKIagiB BUKOPUCTaHHSA
noxmnoi nnowuHm (man. 100): cxogn, eckana-
TOpP, NaHAyc, AUTAYI ripkn, gpabvHa Ta iHwe.

onip

noxuvna niaowmnHa

Maui. 98. Cxema 6ynosu
MoXunoi NAOLWNHN

[OBXUHA CXuny
(120 cm)

A0BXUHa CXunny co

(180 cm)
®

Man. 99. 3miHa BigcTaHi Npu 3MiHi
Haxunay Ha NOXWIA NAOLLMHI

11
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EnemeHTapHi BigOMOCTI 3 MeXaHiku

Man. 100. Mpuknagn BUKOPUCTAHHA MOXMUOT NIOLWUHN

Man. 101. MNpuknaan
NOXMOT N/IOLWLNHN

Ha BigmiHy Bif iHWWX NPOCTUX Mexa-
Hi3MiB, Noxuni naowwuHU € i B Npupogi. Lle,
Hanpuknag, narop6. /llogn AOCUTb LUBUAKO
3pO3yMinn, Wo nerwe MNtn abo nepemiilysa-
T BaHTaxKi N0 HEBUCOKOMY MOJIOrOMYy narop-
00Bi, Hi>XX No KpyTi ropi (man. 101).

NCHOBKU
Moxmna nnowmHa — uUe oAuH
3 LLUECTU TUMIB NPOCTUX MEXaHi3MiB.
Moxmna nnaowmHa — ue 6yab-

AKa rMoBepxHs, fika 3abesnedye 3B'A-
30K MDK BULLIIM | HXKUMM PIBHAMWN.

Moxuna nnowmHa nonerwye po-
60Ty. BOHa 3MeHLUYe 3ycuU/ns, ke He-
00XigHO goknactn Ans nigHAaTTa abo
OnycKaHHA BaHTaxy. Lie BigbyBaeTbCs
yepes 36iNbLUEHHA [OBXWUHU CXUAY,
no skomy 6yfe nigiimaTncsa BaHTaX.

MpuknagaMmn BUKOPUCTaAHHA MNO-
XWNOT NIOWNHN € CXOA4W, ecKanarop,
naHayc, AuTadi ripky, gpabuHa Ta
iHLLe.



830. Moxnna nnaowmHa

KoHcnekT y4yHs

Moxuna nnaowmnHa — LUe NnoLlmHa (Maocka rnoBepxHs), Haxmne-
Ha nig NeBHUM KyTOM.

3annTtaHHsA | 3aBOAaHHA

Ha3swn Bigomi TO6i NpPOCTi MexaHi3mMu.

3a LOMOMOroKo AKOro MexaHi3amy MoOXXHa NnepemMiCTUTN BaHTax?
HaBean npuknagn 3actocyBaHHA MOXW/OI MIOLLVHN.

MosicHW, BHAacMifOK 4Y0ro 3MeHLUYeTbCA Cua, HeobXxigHa [ans
NigHATTA Tifna Ha 3adaHy BiAcTaHb MpPU BUKOPMUCTaHHI NOXMNOI
NAOLLNHWN.

P WP

LikaBi haktn

Moxuni NAOWMWHK iCHYIOTb YXKe TUCAYI POKIB. X HaBiTb BUKO-
puctoByBa/IM AN NOMeErweHHs O6yaiBHMUTBA APEeBHIX nipamig
(man. 102)1

Man. 102. €ErmneTcbki nipamign

113



Man. 103. Coknpa — npukiag KnHa
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§ 31. K

Man. 104. [ia knuHa

» HAKi IHCTPYMEHTW NOTPIOHI ANnA pisaHHS
ab0o pO3KO/IFOBaHHS YOrocb TBEPAOro?

Moamseuca Ha neso cokupu (man. 103).
BoHO cxoXke Ha aBi 3'egHaHi noxuni nnaowm-
HU. TakMii MexaHi3M Ha3MBAaETbCA K/INHOM.
KnMH cxoXxuidh Ha noxuny nnowmHy. [po-
Te BOHMW MaloTb Aeski BigMiHHOCTI. MNMoxwuna
NnJowmMHa i KNMH MakoTb Pi3Hi NPU3HaAYEeHHS.

Moxuny NAOLWUWHY 3a3BMyail BUKOPUCTO-
BYIOTb A/19 NEepPeMIiLLeHHs 4Yoro-Hebyab 3 of-
HOro micus B iHWe. Lle, Hanpuknag, naHaycu
abo cxoau. KnuH 3acTocoByrOTb AN noginy
npegmeTiB abo And yTpMMaHHs TX Ha MicLi.

KnnH — ue npoctnii mMexaHi3m. BiH
CKMaaaeTbeca 3 ABOX MOXUANX NAOLWKH. Mno-
LWMHWN NOEOHYHOTLCS i YTBOPHOKOTL FrOCTpUii
Kpaw. [4na kKnvHa 3ycunnsa (cunia) Ao[aetbes
[0 BepTuKani (BUCOTK) KNuHa (man. 104).

KnvH BUKOPUCTOBYOTb ANS Pi3aHHA Ma-
TepianiB, 6anaHcyBaHHA Nig KyTOM abo sk
nignopy. Y HbOro € WoHaliMeHLUe o4Ha MoXu-
la cTOpoHa. BoHa 3aKiHUYyeTbCA rocTpoto abo
CKOLLEHOIO KPanKolo.

KNUH — ue iHCTPYMEHT Y (hopMi TPUKYT-
HWKa. BiH BUroToBneHui 3 gepeBa abo meTta-
ny. 3 ogHOro 60Ky KAWH Mae TOBCTUI Kpaii
i 3BY>KYETbCS1 Ha iHLWOMY. TaKUM YMHOM YTBO-
PHOETLCA rOocTpa pisasibHa NOBEPXHS.

KnvH BMKOPUCTOBYIOTL 4718 pPi3aHHA abo
BiJOKpeM/IEHHA OA4HOrO Tifla Bif iHWoro. AnA
uboro Tpeba rocTpuii Kpaih NOCTaBUTM Ha
Tino. Motim gogatn cuay 4O MAOCKOI CTOPO-



§ 31. KnuH

HW. KnyH 3 cuioto BAABMOETLCA Y Tio. Cuna, CTBOproBaHa KJIMHOM, 06epHEHO
nponopuiiHa KyToBi Haxuny. Hanpuknag, y WWMpPOKOMY K/IMHI WO GiNnblnii KyT
Haxmsy, TO MeHLe 3ycuns. Takum YMHOM, SKLWO KyT Haxusy HEBENVKWUNA, KIWH
CTBOPIOE BEJINKY cUy. ToAi BiH MOXXe BUKOHYBaTU pO6OTY LWBUALIE, HIXK KIUH
3 BE/INKNM KYTOM.

€ Oarato IHCTPYMEHTIB i MPUCTPOIB, Y SKNX BUKOPWUCTOBYKOTb K/VH
(man. 105). Cokmpa — uge K/IWH, IKUIA 3aCTOCOBYHOTbL A/151 PyOKN KONopg Ha Tpic-
KW. Jlonata — ue KINH Ansg obpobkn rpyHTY. HidXXK — Le KAKH ana pisaHHs Ki
ab6o iHwWoro martepiasny. KaHuenspcbka KHOMKa — Le KIWH, SKUi YyTPUMYE na-
nip Ha Mmicui. LiBax — ue KIMH ANna CKpinjeHHs ABOX AOLWOoK. [lBepHa nigno-
pa — ue K/IUH, SKnii yTPpUMYyE ABepi BiAKpUTUMU. BUnka, 010TO, KITMHOK, /1e30
nuaKK, 3yonno i HaBiTb 3acTiOKa-6/11MCKaBKa — Le NMPUKIaan BUMKOPUCTaHHS
KINHA.

BUcCHOBKU

KAnH cxoxuii Ha noxuny nAowmHy. MNpote BOHM MalOTb MEBHI Bia-
MiHHOCTI. lMoxuna nNNowmHa i KMMH MaroTb aBCONOTHO pPi3HE NPU3HAYEH-
HA. Ana KAnHa 3ycunng Ao4aeTbCsa 4O BEPTUKa KINHA.

KNuH BUKOPMCTOBYIOTbL A/18 pi3aHHSA MaTepianis, 6anaHcyBaHHSA Mig
KyTOM ab0 siK nignopy. Y HbOro € woHaliMeHLle ofiHa rnoxusa CTOpoHa.
BoHa 3aKiHUy€eTbCA rocTpoto abo CKOLUEHOK KPalikoto.
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BucHoBKU

KnuH BUroToBNeHuii 3 gepeBa abo meTany. 3 OAHIEI CTOPOHU KIWH
Ma€ TOBCTUI Kpaii i 3BY>)KYETbCS Ha iHLIOMY. TaKuM YMHOM YTBOPHOETHLCS
roctpa pisasibHa NoOBepPXHS.

V4HK

KnnH — ue npocTuii MexaHi3Mm. BiH ckiagaeTbcsa 3 ABOX MOXUINX
NAOWMH. MNIoWMHN NOEQHYIOTLCS i YTBOPHOKOTbL FOCTPUIA Kpail.

Ha3Bu BifgoMi TOGI NPOCTi MexaHi3MU, i AKNX NOB'A3aHa 3 PyXOM.
Onuvwmn 6yaoBy KAMHa. Ha siknidi NpoCcTUii MexaHi3M BiH CXOXWIA?
Unm BiAPI3HAETLCA KAUH Bif MOXUAOT NNOWNHN?

Y AKOMY HanpsMKy NPUKNagaeTbca cuna 4o KnmHa?

Hasean npuknagn npucTpoiB 3 KINHOM.

Je B No6yTi TN BUKOPUCTOBYELL KNNH? MOACHU, K came.

o g ks wWwNE

LikaBi chakTn

MpucTpoi Ta IHCTPYMEHTU Yy (hOPMi K/IMHA iCHYIOTb Aly>Ke AaBHO.
HakoHeuHnKu cTpin — ue pisHoBUA KIMHA. CTaMecku, 3a AOMOMO-
rol AKX pobumnmn CKynbnTypun, TakoX € JOPMOI0 KnHa. Lle nepsic-
Hi 110N BUTOTOBAANN MPUMITUBHI COKMPU, MOJIOTKN Y (hOpPMi KNUHA
(man. 106).

Man. 106. Mpuknaan iHCTPYMEHTIB NePBICHUX NI0AEN Y BUTNAAI KMHA



§ 32. BUHT

§ 32 BUHT

» Ha TBOIO AyMKY, IK MOXXHa CKpINnuTun
mMeb6neBi geTani, Hanpuknag, WKiNbHOT
napTtn?

FBUHT — L€ rOoCTPUA LIMAaTOK Hapi3HO-
ro metany. BiH cxoxuih Ha uBsax. Ha BigmiHy
Bif uBAXa, BUHT Mae crnipajibHi KaHaBKU Ha
wnunbli (man. 107). FBUHTU MOXXYTb OyTW 3i
cTaui, 3ani3a, natyHi, 6pOH3K, NNacTUKY Ta iH-
wnx MmaTepianis.

Onsa kpinneHHA getaneii BUKOPUCTOBYHOTb
rBUHTU Pi3HOI hopmu (man. 108).

BUHT € MPOCTUM MeXaHi3MOM. [BUHTU
MO>XHa BUKOpPMUCTOBYBaTU, LWO6 nigirima-
™ npegmetn abo yTpumyBaTh X pasom
(man. 109).

MBUHT HacnpaBAi € MNOXWAOK MAOLU-
HOIO, HaMOTaHOK Ha >XepauHy. Mu wWwoaHA
6aynmMo NpukIagn rBUHTIB y NOBYyTOBUX pe-
yax. 3a NPUHUWMNOM rBMHTA MNpaytoe i Npo-
CTe 3aKOPKOBYBaHHA M/1IaCTUKOBOI MJIALLKU,
i CKMagHMin MexaHi3M nojadvi Bogu 3 KpaHa
(man. 110).

Man. 109. bygosa it gis rByHTa

Man. 110. Mpuknagn 3acTocyBaHHA rBUHTIB
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Mar. 111. BUKOpPUCTaHHSA CUI0BUX TBUHTIB

JesKi rBUHTU NepeTBOPIOKOTL CUY Ha PYyX. BOHM BigOMI K CM0BI TBUHTU.
FBUHTOBUI OMKpAT NepeTBOPIOE KPYTHUI MOMEHT Ha 3ycmnns. Cuna gnsa nig-
iOMy BaXKKOro npegmeTa CTBOPHOETLCA MOBOPOTOM FBUHTA B HEPYXOMIlA raiiu,.
Y cnocapHMX TUCKaxX Ha BepcTaTax TakoXX BUKOPUCTOBYHOTb MPUHLUN FBUHTA
(man. 111).

BuUCHOBKU

FBMHTE MPOCTUM MEXaHi3MOM. Lle Kpyrivii umMniHgpUYHNG eneMeHT
3 6e3nepepBHUM CripanbHUM BUCTYNOM. Ioro BUKOPUCTOBYOThL a60 K
KpiNUAbHWIA enemMeHT, abo AN NepeTBOPEHHA CUAN Ha pyx. OCTaHHI Ha-
31BaOTbCA CUTOBUMU TBUHTaMM.

i  KoOHcnekT yu4Hs

FBMHT — Ue noxwuna NAoWwuHa. NBUHTU MOXXHa BUKOPUCTOBYBa-
™", Wo6 nigiimatn npegmetTn abo yTpumMyBaTu iX pa3om.

3anuTaHHsA | 3aBAaHHSA

1. MpuHumMn Aii AKOro MNpOCTOro MexaHi3My BUKOPUCTOBYETLCS
Y TBUHTI?

2. [nf AKux uinei 3acToCOBYOTb FBUHTU?

3. Haean npuknagu rBUHTIB AN KpinaeHHs. e iX 3acTOCOBYHOTb?

4. HaBegn npuknagn cuUioBUX FBUHTIB. PO3kaXkm MNpo X 3acTocy-
BaHHS.
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8§32. [BUHT

Mpeubkunini ydeHnin Apximeg BUHANWOB BOASAHWA TBUHT Lie
y TPETbOMY CTONITTI 40 Hawoi epu. Lle 6yno gy>xke gaBHo! 3a fo-
MOMOrOK LIbOro rBUHTa BigbyBasiocsa MepeMmilleHHs BOAU Bifj
BOAOVMW [0 3pOLlyBa/IbHOI cuctemMu. lgero ApximegoBoro
rBUHTa BUKOPUCTOBYHOTb | CbOrOHI, HanNnpukKag, y Hacoci.

Man. 112. a— reuHT Apximega

Mepwwnii rBUHTOKPWA (BEPTONIT) BMHaKLWLOB JleoHapao ga BiH-
yi. HasBaB ioro «noBITPSAHWIA TIBUHT». BepTtonit cknagasca 3
naaThopMu, y LLEHTPI AKOT 6YyB MPUKPINAEHUIA TBUHT 3 KpuiaMmm
3i WiNbHOT TKaHWHW. |aes ga BiHui nondrana B TOMY, WO FBUHT
34aTHUIA NIGHATY NHOAVHY Bropy, YrBUHYYHOUNCb Y NoBiTps. MNpa-
LIOE BiH 3a NpuHUMNOM ApXiMefoBOro rsuHTa. Ha >xanb, Takuii
BEPTOJIT HIKO/IN He 3/1eTiB. Ane Moro Mogesb BigTBOPUAY, BOHa
36epiraetbcs y BOCTOHCBKOMY My3€i HayKW.

Man. 112.6 — rBuHTOKpWUA SleoHapao ga Binui
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§33 Koneco i Bicb

» ¥YABW, WO TV igeLwl BYNULEK Ha Besnocunedi. | pantom Moro Koseca cra-
t0Tb KBagpatHumu! Lo Toai cTaHeTbesa? Un MOXIMBUIA PyX Ha Kosecax
KBagparHoi hopmn?

Koneco i1 Bicb — Le NpocTuii MexaHi3M. BiH cknagaeTbcsa 3 4BOX KPYIINX
006'eKTiB — Oi/IbLLIOro AncKa i1 MeHLWOoro uymniiHgpa. Li getani 3'egHaHi B LieH-
TPi. AMCcK BiNblIOro po3Mipy HasMBaEeTbCA KonecoM. LinniHapuuHmii 06'ekT
abo cTep>KeHb MEHLLOro po3mipy — uge BiCb. IHOAi O 060X KiHLiB OCi MOXYTb
OyTV MPUKPIN/JEHi gBa Koseca.

Mig yac pyxy Konic BigGyBaeTbCA MepeHeceHHA TepTda Ha Bicb. Konn 1n
LUITOBXaELW ALWMK MO 3eMJli, BUHNKAE CUNbHE TEPTA MK HUXKHLOK YacTUHOIO
AlmMKa i 3eMmneto BHM3Yy (Man. 113).

cuna TepTs YCKNaAHIoE pyx

Man. 113. BUMHUKHEHHS TepTa nig Yac pyxy

Mepemiwartn BaHTaXK 3a 4OMNOMOrOH Bi3Ka Ha Kojsiecax Habararto npocTille,
HDK TArTHYTW MOro no 3emi. Afpke Koneca 3MeHLUYHTb TepTSa | NpauoloTbh SK
BaXKifb.

3amicTb TOro, o6 NpoCTO KOB3atu Mo 3eMJli, Koneca Kpinasatbcsa il obep-
TalOTbCA HABKOJIO MiLHMX CTEPXKHIB. CTEep>KHi Ha3mBaloTbCA OcAMU. TOOBTO He-
06XiAHO nojonatn eguvHe TepTA. BOHO BMHMKAE y Touui, Ae 3ycTpivaroTbeA
KOneco ii Bicb. A came MiXK r1aZKO0 BHYTPILLHbOK MOBEPXHEK KOJIIC i HACTi/b-
KW XX rNafKo 30BHILLIHbOIO MOBEPXHEID OCel, HABKOJI0 AKMNX BOHU 06epTatoThb-
cA. Baxxnuee cnoBO TyT — rnagkuii. Koneca mMOXXyTb MiaBHO KOB3aTW HaBKO-
No CBOIX OCel. |HOAQl Koneca i OCi pPO3gineHi Ky/nbKOBUMU MigWUIMHUKaMMU.
MiglmMNHUKN — ue ManeHbKi chepudHi Kynbky 3 TBepAOoro metay. X 4acTto
3MaLLyoTb MactTuioM. MigWNNHUKKA gonomMaratoTb 3HU3UTKU TepTa MK ABOMa
MOBEPXHAMU, PYXarounCb Yy NPOCTOPI M>K HAMMW. TOMY Bi3OK Ha KOJfiecax nosner-
Lwye rnepemileHHA BaHTaxiB (man. 114).



§33. Koneco i Bicb

Koneca npautorots Ak Baxkesi. Bi3ok 3 Be-
MKMW Kojiecamn feriwle wrtoBxatn. Apke
Be/IMKE KOJIeCO MNOBepTaeTbCcad Ha OinbLy
BifICTaHb, HiXXK MOro mMasneHbKa Bicb. [Npukna-
JeHa [0 oci cnna 3a/IMaeTbCs O4HaKOBOR.
MNpoTe obepTaTn Koneca HaBKOJO IXHiX Ocei
ctae nerwe. OMKe, BiACTaHb MOXHa nogona-
TV wBmngwe. Tak caMo AOBrnin ranikoBuii KoY
nonerwye po3kpyyyBaHHSA rankm (man. 115).

Lo 6inbLie Koneco, To Kpaluii egekT. Lle
TOMYy, WO pajiyc Kofieca Mpautoe K BadKifb.
Lo 6inblie Koneco, To A4OBLUMIA BaXinb i ner-
e o6epTaeTbCA KOMIECO.

Koneca i oci € maiixke Bcrogu. BoHn —
YKNTTEBO BaXX/MBI YacTUHW BaratbOX cKiaj-
HUX MawunH. ABTOMOOGINI pyxarTbCA Ha KO-
necax i OCsIX, BUKOPUCTOBYIOTb Kosieca Ans
ynpaBniHHA. Koneca 3 3y6usamm, TO6TO Liec-
TEPHI, YTBOPHOKOTL 6Garato 4yactH aBTOMO-
OiNbHNX OBUTYHIB Ta iHWKWX TUMIB MallnH.
Typ6iHN, BOASAHI Koneca, BITPSKM He MOIMNun
icHyBaTn 6e3 Kofic Ta ocei. HaBiTb CTBOpEH-
HSl TIMHAHOTO MOCYAY 3a/1eXXUTb Big 06epTaH-
HS Koneca i Oci. Y LWKIBHMX CUCTEMAxX BUKO-
pUCTOBYIOTb KiNlbka 3'€gHaHMX KOMIC Ta Oceii
(man. 116).

TepTs MiX Kofiecamu il ocsiMy 3Ha4YHO
HIDKYE, TakuM YNHOM KOPOOKY
HabaraTo fnerwe nepemiulysartmn

TepTa 3abe3nevye 34ensieHHs Konic
3 JOPOroK MO 30BHILLHIX Kpasix

Man. 114. 3HUKHEHHSA TepTA
MiX Kosilecamm i Jopororo

Man. 115. Koneco npautoe
AK BaXifb

Man. 116. Mpuknagn BUKOPUCTAHHS KOJIiC
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BucHoBKU

Koneco i Bicb — Ue NpUCTPiii, AKNA A03BOSSE NErko nepemillysa-
TV BaXKKi NpeagMeTn LUNSXoM ob6epTaHHA Ha oci yepes Ti ueHTp. MMig vac
PYXy KO/iC Ha OCi 3MEHLUYETbLCS TEPTA 06 Mignory i NigBULLYETLCA cuna
3a NpuHUunom Baxkens. Lo Ginblinii pagiyc Koneca, To MeHLIe 3yCU/lb
NOTPIGHO AN oro pyxy i neriie 30iNbWNTY LWBUAKICTb PYXY.

1 KOHCNeKT Yy4Hs

| Koneco Ii Bicb — Lie NpOCTUiA MexaHi3M. BiH cknagaeTbcs 3 4BOX
KpYyrnmx o6'ekTiB — OiNlbLLIOro gUcKa i MeHLworo yuniHgpa. Ui getani
3'e¢gHaHi B LUEHTpi. AncK BifblIOro po3Mipy Ha3MBaETbCA KOJIECOM.
LnmniHApUHMiA 06'eKT abo CTepP>KEHb MEHLLIOTO PO3Mipy — L€ BiCb.

Lo Take Koneco?

[na 4yoro BUKOPUCTOBYHOTbL Koneca il oci?

fIK BOHM Ham gornomararTb?

Lo Take Bicb koneca? fk npuegHaHe KOMeco Ao oci?

Lo gonomarae 36inblWINTU WBUAKICTL PYXy Koneca?

Y akux npunagax i MalimHax BUKOPUCTOBYHOTb Koseca Ta oci?
Hasean npuknagw.

o0k, wN PR

LikaBi dakrtn

Haiictapiwle koneco 6yno BMsIBNEHO Ha TepuTopii MeconoTa-
Mii. Moro nig yac po3KOMOK 3HAMLWN apXeosiorn. BBadKaeTbes, Lo
riomy 6inbLie Ak 5 Tmcau pokie! OgHak MOro BMKOPUCTOBYBa/IN He
4Ns TpaHcnopTyBaHHSA. IMOBIpHO, ue 6yB roH4YapHuii Kpyr (man. 117).

Man. 117. Big nepwmx Ao cy4acHuX Kosic



834. Bugn nepepgad. flaHuytoroBa it nacoBa nepegadi

§34 Buau nepepad. JlaHuoroBa i nacosa nepenavi

» Um nobuwl TM Katatmca Ha Benocu-
neai? 9k ragaew, YoMy KoJsieca obep-
TaroTbCA? AmKe TX HIXTO He LUTOBXaE,
LWO6 BOHWU KPYTUINUCA.

IHoZi TpannaeTbca Tak, Wo NoTpibHOo ne-
pemicTutn (NepegaTtn) pyx Bi4 OAHOro Mexa-
Hi3My A0 iHWoro. na uboro BUKOPUCTOBY-
I0Tb MeXaHiuHi nepepnadvi.

Po3rnsaHb, SK BigbyBaeTbCA Mnepegada
Man. 118. MlaHutoroBa nepegaya

i y Befiocunegi: | — nosigHa LecTepHs;
y Benocunegi (man. 118). Benocuneguct, Ha- 2 — BejeHa LecTepHs!

TUCKalounM Ha nepgani, obeprae BenvKy Llec-
TepHio (1). Lle 3ycunnsa nepepgaetbcsa 3a A0-
MOMOrOI0 MlaHLlora Ha 3a4HI0 LLUEeCTepHIO (2).

PyXy Bif BeNUKOI LWecTepHi A0 ManeHbKOIl

Mpn pbOMy LWIBUAKICTE 0OEpTaHHA MasleHb-
KOi wecTepHi (2) 6yae 3Ha4YHO BGINbLUOKD, HiXX
Be/MKOI (1). Takmii BUA nepegadi Ha3nBa€ETb-
€A NaHUOroBOK Nepegayeto.

Mepepayva pyxy Big ogHOro Likiea (Lwec-
TepHi) 0O iHWOro 3a AO0NOMOror JlaHukora
Ha3MBaETLCA /IAHLIIOrOBOIO Nepejayeto.

LllecTepHs, Bif sKOi BigdyBaeTbcsa nepe-

Jada pyxy, HasmBaeTbcs nosigHoto (1). Llec-
Man. 119. MNMacoBa nepegadva

TepPHA, Ha AK X nepegaetbcd, Ha3MBaETbCA U .
P y Py Pea Yy wiBeuHIN MmallunHL|

BefeHoto (2).

Mepepaya pyxy Big NOBIAHONO WKiBa MOTOpa A0 BeAEHOro LWKiBa po6o4o-
ro Basly Tak caMo Bif0yBa€eTbCA Yy LWBEWHI MawnHUi (Man. 119). TiflbK1 3aMicTb
NaHuora BMKOPUCTOBYHOTb MPUBOAHUI peMiHb (nac). BiH He npocnnsae no
LWKIiBY B pe3ynbTaTi CUnn TepTs.

Mepepaya pyxy Big OAHOrO LUKiBa 40 iHLWOro 3a A0NOMOrolo naca Hasm-
BacTbCs MacoBoo nepegadero. OCHOBHUMU efleMeHTaMu NacoBOi nepegadi
€ NOBIAHWI | BEAEHNI LWIKIBW, a TAKOX Bas/lN, Ha SIKi BOHM HacagyKeHi. A e pe-
MiHb, 32 JONOMOIOIO IKOr0O NepefacTbCcsa pyx.
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Man. 120. PisHoBuan

3a oopMoto nepepisy

BukopucTtaHHA nacoBOi Ta JaHLUOroBoi
nepejay gae 3MOry He TiflbKM Mepefatn pyx
Ha BigcTaHb. 3aBAsKM M MOXXHa 3MiHIOBaTU
WBMOKICTE 0bepTaHHA pobo4oro Basly Bep-
cTata abo MexaHi3My nNpu He3MiHHIA WBNAKO-
CTi NOBIgHOI WecTepHi. LLBNnaKicTb o6epTaHHsA
Be[leHOI LIeCTepHi 3a/1eXXUTb Bif BigHOLLEHHSA
Tl giameTpa [0 fdiameTpa NOBIAHOI LWeCTepHi.
LLlo MmeHLLe fiiameTp Be4eHOT LUeCTepHI Y Bif-
HOLUEeHHI 0 AiaMmeTpa nosigHOol, TO 6ifbLUoK
Oyae WBUAKICTb 1T 06epTaHHA.

PemeHi nmacoBoi nepefayi MOXyTb MaTtu
pi3Hi BUAu 3a copmoro nepepizy (man. 120).
BMKOPUCTOBYIOTb 4YOTMPW Halbinblw nowu-
peHux Tunn pemeHis (nacis). Kpyrni pemeHi
MaroTb KpYrnuii npogisib NnonepevyHoro nepe-
pi3y. iX BUKOPUCTOBYIOTb /14 JIermnx BaHTa-
XiB. Kpyrni pemMeHi BUrotoBJieHi 3 rymun. BoHu
[03BOJIAOTL CTBOPUTMU KiflbKa CUCTEM LUKIBIB.
CucteMu B3aEMOZiOTb 3 Pi3HUMU CTOPOHaMM
pemMeHs ana nepepadi pyxy. INnocki pemeHi
MarTb NPSAMOKYTHUIA NPOoQinb MOMepeyHoro
nepepisy. BoHW enacTuyHi, TOMY 3HWXYIOTb
BiOpaLito pemeHs i He NOTPebyroTb HaTAry-
BaHHA. PemMeHi 3 3y6usaAMM Ha BHYTPILUHIN
CTOPOHI CXOXi Ha NAocKi pemeHi. KAnHOBI
peMeHi € Haibifibll AOLWMPEHUM TUMOM pe-
MeHs. BoHM maroTb V-nogibHuin abo Tpane-
uienogibHuii nonepeyHuini nepepis. BiH Bia-
noeigae gopmi LWkKiBa. KNMHOBI pemMeHi He
MOXXYTb BUC/IN3HYTU 3i CBOIX LUKIBIB.

3a7e)XXHO Big PO3MIWEHHS OCel  LUKi-
BiB MOXHa BUAINTM KiNbka TUNiB nepegay

3 MJIOCKMM nacom (maut. 121)-.



§ 34. Buau nepegau. JlaHutoroea i nacosa nepegadi

BiAKpUTa nepegadya — LWKiBU poO3TaLlo-
BaHi Ha OAHI MAOLWMHI 1 pyXxaroTbCa B OAQHO-
MY HanpsmMKy;

rnepexpecHa nepepada — LWKIBU pPO3-
TaloBaHi Ha OAHIVi NNOWMHI N pyxaroTbCs
y NPOTUNIEXHUX HanpsaMKax. Lle gocaraetbca
rnepeTMHOM peMeHs;

HaniBnepexpecHa nepegaya — LWKiBU
po3TalloBaHi B Pi3HMX NaowmHax.

MacoBy it NaHLOroBy nepegadi 4Yacro 3a-
CTOCOBYHOTb Y Pi3HUX BepcTatax i MexaHiamax
(man. 121).

Man. 121. PosTallyBaHHSA LIKIBIB
nacoBoi nepegadi

BukopuctaHHsA naHLUOroBoi nepejadi y Besiocunei 4O3BOMSE Be/ocune-

AONCTY nepecyBaTuncs 3 OifbLLIOKD LUBUAKICTIO, HXX NMpu xoabbi. CbOrogHi € Be-

nocvneau 3 Kinbkoma nepegadyamu. Lie aae BenocunegucToBi 3Mory gocaratu

3HAYHOI LWBMAKOCTI Benocunega i nigTpumysaTtu ii, He [OKIafaloun 3anBUX

3yCW/b.

MacoBy nepepa4vyy BUKOPUCTOBYIOTb HE TiflbKM Yy LWBENHIA MawmnHL

Ta BepcTatax, a 1 y gBUryHi aBtomobina (man. 122). 3 i1 JONOMOror pisHi

arperatmn gBuryHa 3'egHytoTbCs A5 cnifibHOT po6oTun. MNMpukiagm nacoBoi Ta
NaHUIOroBOi Nepegad MOXHa no6aduntn B MexaHizmax NiTiB, KOHBEEPHMX

CTpiuKax.

Man. 122. Mpuknagm nacoBux i NaHUOroBux nepegay
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BucHoBKuU

OCHOBHMMU efleMeHTaMM NacoBOi Nepejadvi € MOBIAHWIA | BegeHWUIA
LIKiBW, & TAKOXX BaJ1n, Ha AKi BOHW Haca/pKeHi. A e peMiHb, 3a 4ONMOMO-
roto AKOro nepefacTbcs pyx.

BukopuctaHHA MacoBOi Ta JlaHUMOroBOIl rnepenady fae 3MOry He
TiIbKU NepejaBatyv pyx Ha BiAcCTaHb. 3aBAAKWM M MOXXHa 3MiHKOBaTU
LWBMAKICTb 06epTaHHA po60o4v0ro Basly Bepctara abo MmexaHi3amy npu He-
3MIiHHI LWBNAKOCTI NOBIAHOT LLECTEPHI.

Llo meHLle giameTp BeAeHOI LeCcTepHi BIAHOCHO AiameTpa Mnosifa-
HOT, TO B6iNbLWOO Byae LWBUAKICTL iT 06epTaHHS.

PisHMUSA y po3mMipax LWKIBiB nNpu3seie A0 3MiHW LUBUAKOCTI Pyxy O4-
HOrO 3i WKIBIB.

MacoBa nepegaya poO3pPIi3HAETLCA 3a BULOM Nepepi3y PEMEHS: KpyTr-
Ni peMeHi, NA0CKi peMeHi, peMiHb 3 3yOLSAMM Ha BHYTPILWHIA CTOPOHI,
K/TMHOBI peMeHi.

3anexxHo Bif PO3MILLEHHS OCEli WKIBIB MOXXHa BUAINMNTU Kisbka TU-
nis nepegay 3 njOCKUM NacoM: BiAKpUTa, rnepexpecHa Ta Harnisnepe-
XpecHa nepegadi.

KOHCNeKT y4HA

Mepepaya pyxy Big ogHOro wWkiBa (LWecTepHi) Ao iHWoro 3a fo-

HOrol0 NaHLuora Ha3mBa€eTbCA NIAHLIOrOBOIO nepeaadveto.

Mepepaya pyxy Bif O4HOrO LUKiBa A0 iHLWOro 3a A4OMNOMOroro naca
Ha3MBaETLCA NAcoOBOIO Nepeaayero.

1. [na 4yoro BUKOPUCTOBYHOTb MexXaHiuHi nepegadi?

2. 3 AKMMU BUAAMUW MEXaHIYHUX nepejad T O3HaoMnBCA/O3Hano-
Mwunaca?

3. Ha3Bun OCHOBHI eNeMeHTX NacoBOi Ta NaHLOroBoi rnepesauy.

4. Yum cxoxXi Ta UMM BigPI3HAKOTLCS NacoBa il naHLUoroea nepegadi?

5. Ha faki TMnu moXHa nNoainnTn Nacosi Nepefadi 3a popmMoto rnepe-
pi3y pemeHs?

6. Po3rngHb NpuUCTpOIl, 306padkeHi Ha MasltoHKy 122, BusHad, siky rne-
pefayy BUKOPUCTOBYIOTb Y KOXKHOMY MeXaHi3Mi.



§ 35. 3ybuacta nepegava

§35 3ybuyacta nepepava

» U nobuw TM conogoLui, Hanpuknag,
3rywieHe MOJIOKO? A uyu OOBOAUIIOCHA
TOOI BigKpmBaTM GAALWIAHKY 3i CMaKo-
IMKOM CcaMOCTIliHO? AGO AMBUTUCS,
AK Uue pobunn gopocni? Ak e MoxXHa
3po6UTN? AKNi NPUCTPIN AN UbOro
MOTPIOHNIA?

KoHcepBHMiA HiX (Man. 123) — ue npwuct-
pii ana BigKpPUBaHHA MeTasieBUX OaHOK.
Y MOro KOHCTPYKUii, K i B 6ararbox iHLINX
npunagax, BUWKOPUCTOBYIOTbCA  LLECTEpPHI
(3ybuacTi Koneca).

LLlecTepHi — ue Koneca 3 3yobusmMuy Ha
Kpasix. 3ybui 3'eqHYHOTbCA OAHE 3 OAHUM.
3y6ui oAHi€el wecTepHi NigxoasaTb Ao 3y6uiB
iHWOT i NepeaaroTb Ta 36iNbLUYHOTL NpUKIage-
Hy cuny. BigbyBaeTbcs 3ybyacTta nepegada.

3ybuyacta nepegada — MexaHiam abo
yacTmHa MexaHi3amy. Y Ti cknagi € 3ybuacTi
KoJieca, 3'egHaHi Mi>K cO60H0. IX BUKOPUCTO-
BYIOTb A1 3MiHU LUBUAKOCTI 1 HanpsiMKy
pyxy (man. 124).

LLiecTepHi MOXyTb BYTU Pi3HMX PO3MIpIB.
LLlecTepHi MeHLWIOro po3Mipy ob6epTaroTbCs
weungLle, ane 3 MeHWum 3ycunnam. LectepHi
OiNbLLIOro po3mipy 06epTaloTbCs NOBIMbHILWE
i 3 BINBLLUOKD CUSIOHO.

Man. 123. a — npuknagn KOHCepPBHUX
HOXIB; 6 — BMKOPUCTaHHS KOHCEPBHOTO
HOXa 419 BiAKpUBaHHA MeTas1eBOi 6aHKn

Man. 124. 3y6yacTta nepegava

OcCO6/MBICTb LWIECTEPEHb Y TOMY, L0 BOHU PyXatOTbCA Y MPOTUNEXKHUX

HarnpsdaMkax. OpHa LeCTepHda noBepTaeTbCA MpaBoOpyY (38 roaMHHNMKOBOKO

CTpinkoto). MNpukKpinseHa Ao Hel LWecTepHsa NMoBepTaceTbeca MiBopyd (MpoTU ro-

OVNHHUKOBOIT CTPINKKU). Takuih pyx MOBTOPHIETLCS He3asIeXXHO Bifl TOTO, CKi/lbKU
LlecTepeHb NPUKPINAeHo ogHa A0 oAHoi. Lie nobpe ana 6aratbox MalluuvH, ge
HeobXigHO 3MIHUTU HanNpPsaMOK, WOo6 MexaHi3M npaLtoBas.
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Man. 125. Mpuknagn 3ybyacToi
nepegadi B TEXHiLi

Man. 126. OcHOBHI B1an
3ybuacTux nepegad (UMNiHAPWYHI,
penKoBIi, KOHIYHI Ta YepB'AYHI)
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3ybuacTty nepepgadvy 3acTOCOBYHOTb Y KO-
pobui nepefay MallinH i BepcTaTiB, TOGUHHU-
Kax, Kapycensix Ta irpawkax. Pi3Hi Buan 3y6-
yacTol nepefadi BAKOPUCTOBYIOTb Y AOMKpaTi
(man. 125). 3a MOro AOMNOMOror Bofii MoXe 3a
noTpebu MigHATN 6araTOTOHHUI aBTOMOOGINb.

Jlebigka — e ognH MPOCTUIA MeXaHi3Mm.
BoHa cknagaeTbcs 3 TArOBOro KaHata i Kopow.
Nebigkn Texk BMKOPUCTOBYHOTb CUCTEMY 3YyO-
yacTux Kosnic pi3Horo pgiametpa. Lle pae 3mo-
ry nepecysatu i nigiimMaTn 3HauHi BaHTaXxi,
[OKMafarvy He3HauYHUX 3yCW/ib. ATPakLioHU
B NapKy po3Bar BUKOPMCTOBYOTb BE/UKI LUeC-
TEPHI. 3aBOsKMN LbOMY BOHU O06epTardTbCsA MO
KONy (Hanpwuknag, Koneco ornsgy). Bennues-
Hi BITPAHI Typ6iHM 3aCTOCOBYIOTb LIECTEPHI,
Wo6 NepeTBOPUTM MNOBIMbHUI PyX NnonaTen
Ha LWBMALWWA pyX AN BUPOBNEHHA eneKkTpu-
Kn. 3ybuacty nepegady BUKOPUCTOBYHOTb
y TOAVNHHMKaAX, W06 ob6epTaty XBUIMHHY i rO-
OVHHY CTPISIKW.

3a3BMyail LWecTepHi 3axoBaHi Bcepegu-
Hi. TOMy iX He BUAHO. Afle AKWO NoAuBUTUCA
Ha KOHCEPBHUIA HiXK, TO MOXXHa nob6a4ynTtn ABi
wectepHi. Mpn NoOBOPOTI Py4YkM OfHA 3 HUX
NepeMicTUTbCA Y 3BOPOTHOMY HarpsMKY.

ICHye 4YOTUPU OCHOBHMX TUNW LUECTe-
peHb: UWAIHAPWYHI, PEenKoBi, KOHiYHI Ta
yepB'a4Hi (man. 126).

LnniHgpuyHi LiecTepHi maloTb ABa KO-
neca. BoHn posTawoBaHi B OAHI NAOLMHI
(oci napanenbHi). Y pelKoBUX LWECTEPHSIX
€ OfHEe KOosieco Ta OfHa perika, NNoCKuii 3yo-
yacTnii ctep>xeHb. CTep)XeHb MepeTBOPHOE
00epTa/ibHUIM PYX Ha NiHINHUA. Y KOHIYHMX



835. 3ybuacta nepepaya

LLIeCTepPHSIX ABa KoJieca 34inaorThCAa Nif KYTOM, 3MiHIOKOUYN HarnpsMoK ob6ep-
TaHHA (Oci He napanesbHi). 3a NoTpedbu LWBUAKICTb i cuna TaKoXX MOXXYTb BYyTH
3MiHEeHI. YepB'sa4Hi nepegadi MmatoTb OA4HY LUECTEPHIO 1 OAMH Ba/sl 3 HamoTa-
HOK Ha HbOro pi3b60KD. UepB'aAYHi nepegadi 3MiHIOKOTL HaNpPsMOK pyxy, a Ta-
KOX LUBUAKICTb i cUNy.

BUCHOBKU

LllecTepHi — Ue Kofeca 3 3yo6uamMuy Ha Kpasx. 3ybui 3'€HYHOTbCA
OOVH 3 oaHUM. 3y6Li OfHIEl LIecTepHi NiagxoaATe A0 3y6UiB iHLWOT Ta ne-
pegaroTb i 30iMbLYOTL NMpUKNageHy cuny. BinbyBaeTbcs 3ybyacTa ne-
pepayva.

Y mMexaHi3max i3 3yb4actoro nepegadeto cuna i pyx nepefarorbcs
Bifl OOHI€ET WecTepHi A0 iHWOI. Konn ofHa WecTepHa 06epTaETbCH, BOHA
pyxae€ ii iHLWY WeCTepHIo.

LlecTtepHi MOXYTb 6yTU Pi3HMX PO3MIpIB. LLIeCTepHI MEHLLIOIo PO3Mi-
py obepTaloTbca LWBMALLE, ae 3 MeHLWKM 3ycunnsam. LLlectepHi 6inbLuoro
po3Mipy 06epTaroTbCA MOBIbHIWE, Ta 3 OiNbwOoto cnnok. OcobamnBICTb
LecTepeHb Y TOMY, L0 BOHU PYXaroTbCA Y MPOTUNEXHMX HanpsMKax.

ICHYE 4OTMPX OCHOBHI TUMW LUECTEPEHb: LUAIHOPWYHI, PEKOoBI,
KOHIYHI Ta YepB'AYHiI.

KOHCcNeKT y4HA

LLlecTepHi — Le Koneca 3 3y6usaMN Ha Kpasx.

3ybuyacta nepepadya — MexaHi3aMm abo yacTMHa MexaHi3my. Y T1i
cknagi € 3ybuyacTi Koseca, 3'egHaHi MiXK CO6010. IX BUKOPUCTOBYHOTb
AN 3MiHM WBWAKOCTI i HANPAMKY PYXYy.

Aki Buan nepegay 1o6i Bigomi?

[na yoro noTpi6Hi pi3Hi BUAY nepegay?

Ha3BW OCHOBHI enneMeHTU 3y64yacToi nepejadi.

Y aknx npuniagax i MexaHiamax 3acToCOBYIOTb 3y6yacTi nepe-
nadi?

5. Ha3Bu OCHOBHI Buan 3ybyactnx nepepgad. MNMopisHsi ix.

P wnNP



Man. 127. Tvnu 3'egHaHHsA getanei
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§36 Bulln 3caoHaHb. HepyxoMi 3'eAHaHHSA

» Po33mpHucb. Ha3su npegmeTu, siki ckna-
[atoTbCs 3 KiJIbKOX 4vacTuH (getanein). Ak
BOHU YTPUMYIOTbCA LLIUMMN?

YactmHu npegmerTiB, getasli MexaHi3miB
3'€IHYIOTbCA PISHOMAHITHUMMN KPIiNJeHHAMMU:
Bi4 UBAXiB, rBUHTIB i 60ONTIB A0 3LUMBAHHA,
CK/IeI0BaHHS, CnatoBaHHA Ta 3BaproBaHHS.
Oco6n1BO CKNaAHUMU € KPIinieHHs getanen
MaLLWH | MeXaHi3MiB.

Byab-gka MaluMHa — ue cknagHwin npu-
CTpiii. BiH cknagaeTbcsa 3 geTtanein i mexa-
Hi3miB. [JeTasi, 3aneXHO Bif KOHCTPYKLi Ta
Npu3HaYeHHs MallnHW, CKPINeHi Mk co60to
pi3HUMM crocobamu. OfHi geTani 3'€4HYHOTb MILHO, HasaBXau. IHWi — Tak,
W06 iX MOXXHa Oyno po3ibpatn Ta cknactu 3HOBY. A TPETi — WOo6 BOHU MOIMn
BiNlbHO pyxaTucCb OfHa BiAHOCHO OAHOI.

3'eqHaHHA aeTtanen — Le BUA 3B'A3KY MK AeTanaMun y MmexaHiamax Ta ix-
HiX YacTuHax. MOXyTb 6YTM PYXOMUMU /i HEPYXOMUMMW, PO3'EMHUMMN I He-
po3‘eMHUMU (Man. 127).

HepyxomMunm BBaXKaeTbCA 3'€AHAHHA, B AKOMY ABi AeTasli CKpinseHi cta-
TUYHO (HepyxoMO0) OofHa A0 OAHOI. BOHM MOXYTb nepemillyBaTtuca y Linomy
MexaHi3mi. MpoTe MK cOB0I0 BOHW CKPIMieHi MiLHO i HEe pyxaroTbCs.

Hepyxowmi 3'egHaHHs geTanei malrH HeobXigHi AnA CNpPOLLEeHHS BUTOTOB-
NEeHHsA | cknagaHHA MaluvH, 3abe3neyeHHss PeMOHTY, BIAHOBEHHS 1 3aMiHU
geTanei, Ans TpaHCNOPTYBaHHA MalUWH Ta iX e/IleMeHTIB, MOHTaXy, YyCTaHOBKU
TOLWO.

Hepyxowmi 3'egHaHHA MOXYTb BYTU PO3'€EMHUMMN (PO36GIPHUMMU) | HEPO3'EM-
HUMK (HEPO3BIPHUMMN).

Pos3'eMHMMU Ha3mBaloTb 3'€gHaHHSA, AKi MOXXHa HeO4HOPa3oBO PO3-
oupatun i 3HOBY 36upaTn 6e3 pyiiHyBaHHS abo YLIKOOKEHHSA 3'€QHYyBaHUX
enemeHTiB. 1o Taknx 3'egHaHb HaneXaTb: Pi3bOOBI, LLUMOHKOBI, WTU(TOBI Ta

wniybosi (3y6yacTi).



§ 36. Bugn 3'egHaHb. Hepyxomi 3'egHaHHA

Man. 128. Bugu pisab060BuMX 3'€gHaHb: a — 601TOBE; 6 — rBUHTOBE; B — LUMW/IbKOBE

Pos'emMHi 3'egHaHHA, K MpaBuio, poo6-
NATb 3a gornomoroto 60TiB 3 raiikamu a6o
rBUHTIB. Taki 3'eAHaHHs Ha3MBalOTb pPi3bOO-
BuMU (Man. 128).
Jetani yacto KpinasaTb 3a AONOMOroro
LUMNOHKW. Take 3'€HaHHA Ha3MBAETbLCA LUMOH-
KOBUM (Mas. 129).
LLinoHka — pgeTasib, AIKYy BCTaHOB/IOOTb
y nasax gBOX LOTU4YHUX geTaneil. BoHa nepe-
LIKOOYKaE MOBOPOTY UM 3CYBY LUX AeTanei.
LWtngprtose 3'egHaHHsA (man. 130, 6) no-
lUMpeHe B MalMHOGyayBaHHi. Woro 3aiii-
CHIOIOTbL 3a AOMNOMOTOK0 AOoAAaTKOBOI geTani — _
wTtndgTta (man. 130, B). A tnium
€ i iHWI TMNN PO3'eEMHUX 3'eAHaHb. LLIKi- 3y6uacTe koneco
BW, 3ybyacTi Kosneca Ta iHWi o6epToBi Aetani B/l n./xX 'H:‘W@T’
3'€HYIOTb 3 Ba/IOM 3a AOMOMOIOK BUCTYMIB.
Buctynu € Ha ogHili i3 getanei, sika BXOAUTb
y nasu iHWwoi getani. Taki BUCTYNWN Ha3nBalOTb-
cs wnigamun. A 3'egHaHHA — LWiLBLOBUM.

LWniuboBe 3'e¢gHaHHa (Man. 130, a) iHogi

Jae 3mory nepemiulyBatn o6epToBi Aetaii Mau. 130. 3'eHaHHs:
y300BX OCi Basy. Y UbOMy pasi Moro HasmBa- a— wniybose; 6 — WTNHTOBE;
B — LITU(T

I0Tb PYXOMMWM 3'€HAHHSIM.
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Man. 131. 3aknenkoBe Man. 132. Bugn Hepo3'eMHUX 3'€QHaHb:

132

3'eAHaAHHSA a — 3ak/enkoee; 6 — 3BapHe; B — Kk/elioBe

Hepo3s'eMHMMW Ha3uBarOTb Taki 3'€QHaHHA, PO36MpPaHHA AKX HEMOX-
nvee 6e3 pyliHyBaHHA 3'€4HaHUX e/1eMeHTIB. [0 HUX HaseXkaTb: 3aK/1enKoBi,
3BapHi, knenosi 3'egHaHHA (Man. 132).

3aknenkoBe 3'€AHaHHA — Le Hepo3'eMHe 3'€eQHaHHA geTtanein 3a gono-
MOroto 3aksenok (man. 131).

34aBHa 3aKnerky BCTaHOB/IOBaIM BPYYHY. 3anisHU CTep)XeHb 3aknaja-
N1 B OTBOPWU i po3n/itoLyBain Moro MonoTkomMm. CbOorogHi 3aknenyBaHHsA Bij-
byBaeTbCsA aBTOMaTU4YHO.

3BapHUMMN Ha3MBaloTb 3'€QHAaHHSA, YTBOPEHI 3a AOMNOMOro 3BaproBaHHSA
crneujiasibHUM anapaTom.

KneiioBe 3'egHaHHS — Hepo3'eMHe 3'€QHaHHA feTaneil MawuH, 6ypgi-
BENbHMX KOHCTPYKL,ili, Me6iB, BUpOOGIB Nerkoi NpoMncnoBocCTi. BUKOHYIOTb 3a
[OMOMOrOIO KNeto.

BucHoBKuU

3'egHaHHA geTane — ue BUA 3B'A3KY MK AeTa/IIMU Y MexaHi3max
Ta iX YacTuHax. 3'egHaHHA MOXXYTb BYTU PYXOMUMMU /i HEPYXOMUMU. Py-
XOMi 3'€eAHaHHSA AOMNYyCKatoTb HEOOXiAHWI pyX 3'eAHYBaHMX geTanei. He-
pyxomi 3'eAHaHHSA AeTasieil NOAINATbL Ha ABi OCHOBHI Fpynu: poO3'eMHi
i Hepo3'eMHI. Po3'eMHi 3'egHaHHA NepegbavaroTb PoO36UpaHHS i MoB-
TOpHe 36upaHHS 3'egHyBaHnX geTanein. Hepos'emMHi 3'egHaHHA po3ibpa-
1 6€3 iX NOLIKOAKEHHS HEMOXXNNBO.



836. Buan 3'egHaHb. Hepyxomi 3'€gHaHHSA

BucHoBKU

Bifg Npu3HauyeHHs MexaHi3My, geTasieil 3a/1eXXuTb BUOGIp BUAy 3'e€q-
HaHHA. TakoXX BiH 3a/1eXKUTb Bif Martepiany, 3 AKOro BUroToBJ/IEHI Ae-
Tasli, abo BiJ4 YMOB BMKOPUCTAHHSA MeXaHi3My 4y malumHu. MNoTpidHo
3BaKaTn i Ha HEOOXigHICTb TPaHCNOPTYBaHHA | PEMOHTY, 4acToTy
006CNyroByBaHHSA Ta MiATPUMKY B Ha/IEXXKHOMY CTaHi AeTasieil i BCbOro
MeXxaHi3Mmy.

KoHcneKT y4Hs

HepyxoMnm BBaXKaeTbCA 3'€4HaHHSA, Y AKOMY ABi AeTani cKpin-
JNleHi ctTaT4yHO (HEPYXOMO) OAHa WoAo OAHOI.

Po3'eMHMMU Ha3uBalOTb 3'€fQHAHHA, SKi MOXXHA HeOo[HOpPas3oBO
po36upaTu ii 3HOBY 30mMpatn 6e3 pyiiHyBaHHSA abo YLUKOMKEHb 3'efl-
HYyBaHUX e/IEMEeHTIB.

Hepo3'eMHMMKM Ha3uBakTb TaKi 3'€4HaHHSA, PO3BMpPaHHA SKUX
HeMOXXnmBe 6e3 pylHyBaHHA 3'€4HYBaHUX eNeMeHTIB.

LLinoHKka — geTanb, AKY BCTAHOB/IOKOTL Y Masax ABOX AOTUYHUX
JeTaneli. BoHa nepelukomxae NOBOPOTY UM 3CYBY LiUX AeTasnei.

3aknenkoBe 3'egHaHHS — Le Hepo3'eMHe 3'€gHaHHA geTtanei
3a JONMOMOrO0 3aKJ/1EMOK.

3BapHUMK Ha3MBarTb 3'€4HaHHSA, YTBOPEHi 3a AOMNOMOroro 3Ba-
proBaHHSA cneLjia/ibHMM anapaTom.

KneioBe 3'egHaHHA — Hepo3'eMHe 3'efHaHHsA geTa/leli MallvH,
OypiBe/IbHNX KOHCTPYKLiA, MebsiiB, BUPOOIB NEerkoi npoMmncioBOCTi.
BMKOHYIOTb 3a OMNOMOrOI0 KJIelo.

1. Ulo Ha3mBaloTb 3'€AHAHHAM AeTanein?

2. Yn BuKOHyBaB | BUKOHyBa/la T KOJIUCb 3'€fHaHHA AeTasnein?
Ak came?

3. fke 3'egHaHHA Ha3MBAETLCA PO3'EMHUM, & AKE — HEPO3'EMHUM?

4. Hasegu npuknagu pisab6b0oBOro 3'egHaHHS.

5. HaBegn npuknagn mawunH abo MexaHi3MiB 3 HEpPO3'€EMHUM
3'eAHaHHAM.

6. fKi € MalLMHU abo MexaHi3MU 3 PO3'EMHUM 3'‘€AHAHHAM?
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§ 37 Pyxomi 3'¢AHaHHSA

Man. 133. Pyxome 3'egHaHHA
JeTaneii HOXUUb Ta LMPKYNsA

Man. 134. 3ybyacTta nepegava
(Mpsima, KOHiYHa, YepB'aYHa, penkoBa)

» TMpwuragai, ki 3'eqHaHHA JeTasleil Ha3vBa-
HOTb HEPYXOMUMUW. HaBeam npuknagw.
3'egHaHHSA geTasield, Npu SAKOMY BOHM

pyxatoTbCsi OfHa BiAHOCHO iHWOI, Ha3nBa-

IOTb PYXOMMWMMU.

Hanpuknapg, pyxome 3'efHaHHA Y HOXWU-
usax i ympkyni (man. 133).

Jo pyxomux 3'egHaHb Hanexatb rBUHTY,
WwapHipu, nNigwmnHUKM, 3ybdyacta nepegaya,
BiCb Ta iHLe.

Mpo peski pyxomi 3'egHaHHA (3yb6yacTta
nepepfaya, BiCb) T BXe 3Haew (man. 134).

3ybuacTty nepegavyy BUKOPUCTOBYHOTb He

TiIbKN K caMOCTiiHe 3'efHaHHSA. Takox 1i 3a-

CTOCOBYIOTb Y Pi3HOMaHITHUX KOMOIHaLifX,

YTBOPIOKOUM CKIaZHI MexaHi3amun (man. 135).
Taki NPUCTPOI € y aBTOMOGINSX, eNeKTpuY-

HUX OBUTYHax, BITPOBUX TypOiHax Ta iHLNX

MexaHi3mMax A5 3MiHM LWBWUAKOCTI abo Ha-

NPAMKY pyxy AeTasniei.

BMHTOBE 3'eAHaHHA — LUe MoeAHaHHSA
X0A40BOro (PyxomMoro) rBuUHTa W ravikm, Lo
rnepeTBOprOE HanNpsam pyxy (man. 136).

Man. 135. MNoegHaHHA KiNnbKoX nepegad
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837. Pyxomi 3'egHaHHSA

Man. 136. 'BuHTOBE Man. 137. NMpuknagun
3'e4HaHHSA wapHipis

LapHipn — pyxome 3'egHaHHS YacTuH. BOHO 3a6e3neyye iX obepTaHHA
HaBKOJ10 3arasibHOT OCi. 3 NaTUHCBKOI Lie CI0BO MNepeknajactbca fAK ABepHa
netna. 3aBAsSKM LUAPHIPY rongatoTbCa roganku, pyxaroTbCs eNeMeHTn npe-
CiB, KpaHiB, HaBaHTa)KyBaJ/lbHi CTPINM ANs BaHTaXKHUX aBTOMOGINIB abo 3anis-
HWYHUX BaroHis Tow,o (man. 137).

MigWwunHUKN — ue nNpocTmii MexaHi3Mm. BiH 3abe3nedye obepTasibHUI
pyx BasliB i KOJiC. IHWKMK cnoBamMu, MIAWNAHNKUA — LEe efIEMEHTU, SKi AoMno-
MararoTb 06'ekTaM obGepTatucs. BoHU MiATPUMYIOTb Basl, KU 06epTaeTbCs
ycepeauviHi MexaHiamy, po6asTb 06epTaHHs Gifibl MAaBHUM.

MigwnNHUKM po3pi3HAIOTL 3a POPMOL0, MaTepiasioM, MPUHLUNOM Aii. Bu-
OINATb NIAWNNHNKU KOB3aHHS, POMKOMIAWMIHUKA i Ky/TbKOBI NigWNMTHUKN
(man. 138).

Man. 138. MigwmnHukm
(NiAWNNHUKMA KOB3@HHSA, POMKOMIALNNHUKA I KY/IbKOBI NiALUNNHUKN)
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Po3zain 2 EnemeHTapHi BigOMOCTi 3 MeXxaHiku

1. fleTani Ana CTBOPEHHSA
PYLWIiAHOT cnn
(reHepaTOopW,
Typbokomnpecopwm).

2. fleTani kepMOBOro
ynpasniHHSA (KEPMOBI
MexaHi3mu, Hacocw).

3. fetani gna nepegaudi
PYLUIRHOT cunn (TpaHcmMicii,
LudpepeHuiann).

4. NeTtani ons BOAIHHA
aBTOMOGiNIA (koneca,
nigsicka).

Maui. 139. OCHOBHI MicLs 3aCTOCYBaHHA NiSLUMNHUKIB Y aBTOMOGIN

MigwWnNHUKN BMKOPUCTOBYIOTb Y aBTOMOOINSAX, JliTakax, eNekKTpUuYHmnX re-
HepaTopax ToLWL0. HaBiTb y NOOYTOBI TEXHILL, AKOIO MU KOPMUCTYEMOCS LOoAHA!
Hanpwuknag, y XonogunbHUKY, NMMIOCOCOBI Ta KOHAULiOHEDI.

PO3rnsiHbLMO BUKOPUCTaHHA NiAWNNHUKIB Y aBTOMOOGINI (Mau. 139).

Yci Ui NiglWnnHnKN gy>ke Badk/IMBI. YCboOro ix 65m3bko 100! Akbu He 6yno
NiAWNMNHKKIB, TO 06epTaHHA aeTaner ctano 6 rpybum. Togi aBTomMobinb cro-
>XMBaB 61 BeNUKY KisIbKiCTb eHepril.

BucHOBKU

MiglnNHUKM — ue npocTti MexaHiaMmn. BoHu 3a6e3nedytoTb 0bep-
TalbHUI PYyX.

Buan 3'egHaHHSA geTaner MallvH i MexaHiaMiB MOXXYTb BYyTU Hepy-
XOMUMU Ta PYyXOMUMMN.

[o pyxomux BuAiB 3'eQHaHHA HaneXxaTb BUHTW, LUapHipu, nia-
WINNHUKW, 3ybyacTa nepegaya, Bicb Ta iHLIe.

3'egHaHHA geTanein, Npy SKOMY BOHU pPyXatoTbCsl OAHa BiAHOCHO
iHLLOI, Ha3MBarOTbCA PYXOMUMMN.



837. Pyxomi 3'efHaHHs

KoHCcneKT y4Hs

MBUHTOBE 3'€AHAHHSA — Le MNOEAHAHHS XOAO0BOro (PYyXOMOro)

rBUHTA I raiiku, WO NepeTBOPHOE HAMpPsM pyxy.

LapHipn — pyxome 3'egHaHHA 4acTuUH. BOHO 3abe3neuye ix

06epTaHHS HaBKO/IO 3arasibHOI Oci.

MiglwmMnNHUKN — uUe npocTi MexaHi3amMn. BoHU 3abe3neuyroTb

o6epTa/ibHUIN pPyX.

3anuTaHHsA | 3aBAaHHA

© g hrwWNE

[ns yoro 3'eAHYHO0Tb AeTani?

Aki cnocobwn 3'egHaHHSA AeTanieil T 3HaewWw?

fKe 3'eAHaHHA Ha3MBatOTb PYXOMUM?

Y AKX NPUCTPOAX BUKOPUCTOBYHOTb FTBUHTOBE 3'€AHaHHA?
HaBean npuknagun wapHipiB y mexaHiamax.

[na akux yinein BAKOPUCTOBYOTb NiAWLMAHUKA?

LikaBi doaktn

Mepwi pi3bOOBI 3'eAHaHHsA icHyBanu we B CepeAHbOBIYYi. 3BU-

YaiHo X, Le 6yna ay>ke NpocTa KOHCTPYKUis. [i BATOTOBNSNN BPYUHY.
Ha meTaneBy UUNIHAPUYHY AeTalb HAMOTYBa/IM MOTY3KY, MO KOHTY-
py SKOI HapisyBanu 3arnnbsieHHs. Lle 6yno npumiTUBHE pi3bboBe
3'egHaHHA. Pisbba Oyna HefOCKOHa/Io, TOMY KpinaeHHs O6yno He
MiLgHUM. BurotoBnsanm 6onTtu Ta raliku py4yHum cnocobom e 4ocuTb
TpMBanuii yac. AXX Nokn B cepeduHi XVI cToniTTa He BUHaWLWAW TO-
KapHUiA CTaHOK. EAMHI XX CTaHA4ApPTW Pisbbu (giameTp, KPOK, pPi3bb0o-

BUIA Npoginb) 6yno NPUIAHATO nuLle B cepeanHi XX CTONITTA. IX BUKO-
PUCTOBYIOTb 0 CbOTrOAHI.

Man. 140. Mpuknagn CTapoBUHHUX 6OMTIB
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Pozgin 2 EnemeHTapHi BIOMOCTi 3 MeXxaHiku

Mpo wo T agisHaecsA | gisHanacsa y posaini
«EnemeHTapHi BigOMOCTi 3 MeXxaHiku»

BarknvBe Micue y >XUTTI NOAUMHU Ta iCHyBaHHI uUinoro BcecBiTy 3aiimae
pyXx. Pyx — e 3MiHa MONOXXeHHs abo nepemilleHHs 06'ekTa 3 O4HOro Micus
Ha iHWe. Pyxu1 BMBYae Takuii po3gin isvkm K MexaHika. Pyx moxke 6yt no-
CTYNasIbHUM, KOJINBa/IbHUM Ta O0epTa/IbHUM.

Uy uikaBo TOGI, HACKiNIbKM WBUAKO TU i3aMW Ha Benocunegdi? Lie MoXkHa
ooumcnnTn. Ans BU3HAYEHHS LWBUAKOCTI Tila MOTPIOHO BigCTaHb NOAINNTU Ha
yac. LBnakKictb — uUe oauvHMLUA BUMIpY. BOoHa nokasye, siky BiacTaHb 00'eKT
nogosiae 3a MeBHUIN NPOMIDKOK 4vacy. OgVHULEK WBUAKOCTI y isnLi € MeTp
3a cekyHAy (MO3Ha4vaeTbCca M/C). Y XKUTTI YacTille BUKOPUCTOBYIOTb MO3HAYeH-
HS KiloMeTp 3a roguHy (Kkm/rog).

CepegHa wBUAKICTb — Ue pizudHa BenuuymHa. BoHa [OpiBHIOE BigHO-
LEHHIO BIACTaHI A0 4yacy, 3a KU Lo BigcTaHb npoigeHo. Wob 3amiHuMTK cBoto
WBUAKICTb ab0 LUBUAKICTb PYyXY IHLWKX Ti/T UM 06'eKTiB, Tpeba fokiactu cuiy.
Cuna — mMipa B3aemMogii Tin i npnymHa 3mMiHu X popmu abo wseugkocTi. Lle di-
31YHa BeNnYuHa. BUMIpIOIOTE CUy B OOUHULSAX, SIKIi Ha3MBalOTbCA HbIOTOHA-
MU.

OOVH HbIOTOH — Le cuia, HeobxigHa ANns 3MiHW LUBUAKOCTI Tifla Macoro
1 kr Ha | m/c. No3HayaeTbCcAa BE/IMKOIO /liTeporo H.

[eski cunu pitoTe Ha Tino 6e3nocepefHbLO. BOHM Ha3MBalOTbCA KOHTAKT-
HUMU cnnamu. Lle Mm'a3oBa cuia, MexaHidHa cunia, cuna TepTs.

[HWi cnnu giroTb Yepes3 NPocTip 6e3 NPAMOro KOHTakTy 3 TiNnoMm. BoHW Ha-
3nBaloTbCA 6e3KOHTaKTHUMKM cunamu. Le cuna rpasitauii, enekrpocratmyHa
cuna, MarHitTHa cuna.

3[aTHICTb Tila YMHUTUM ONip 3MiHI pyxy abo CTaHOBi CMOKOK Ha3nBarTb
iHepui€eto.

MosABy iHepuii NOACHIOE MNepLnii 3akOH pyxy HblOTOHA: OG'EKT y CTaHi
cnokoto (abo pyxy) 6yae NpoaoB>KyBaTy nepebyBaT y TOMY XK CTaHi, AKLL0
Ha HbOrO He i€ 30BHILIHA cuia. Lle o3Hayae: AKWO Ha TiJIo He BMIMBaKOTh
iHWI TiNa, TO BOHO ii gani 6yae y cTaHi CNOKOK abo pyxaTUMeTbCS 3 MOCTIMHO
LWBUAKICTHO.

AKLLO ABi NOBEPXHI NepebyBatoTb Yy KOHTaKTI Of4Ha 3 OAHOK, MiXK HAMU BU-
HUKae cua TepTda. BoHa ynoBinbHIOE ab0 3yNUHAE pPyX MK ABOMA AOTUYHU-



Mpo woTu gisHascs / gisHanaca y po3aini «EnemeHTapHi BiAOMOCTi 3 MEXaHiKn»

MU MOBEPXHAMU. TepTs BiAOYBaeTbCA MK peqyoBUHaAMU Yy OYAb-AKOMY CTaHi.
BoHO OyBae MK pignHamu, razamu i TBepgMmMm Tinamu. Cuna TepTsa 3aBXau i€
Yy HanpsMKy, NPOTUNEXHOMY 0 PYXY.

JefAki pevoBMHN BUK/INKaAIOTb BGifblue TepTs, HiXK iHWi. LLopcTki nosepx-
Hi BUK/IMKaKOTb Binblue TepTs, HK rnaaki. Mig yac Tepta YyTBOPKOETLCA Tenso.
Cuna Tepts MOXe 6YTU AK KOPMCHOIO, TakK i LWKIAANBOIO.

Maca Tina i Bara Tina — ue pi3Hi OgMHNLI BEINYUHW.

Maca — ue Mipa TOro, CKifibKu B Tifli pe4oBUHN (MOJIEKY/, aTOMIB).

Bara — ue cuna, 3 AKOKO TiJIO NPUTATYETLCA A0 3eMii.

Yci Tina 3 NeEBHOKO CUMOK TUCHYTb Ha MOBEPXHIO abo Ha iHWi Tina. TCK —
Lue Mipa cuin, Wo Aie Ha 3afaHy /oLy noBepxHi.

CraTmka — Ue po3fin MexaHikn. BoHa BMBYaE cunu, siKi Ail0Tb Ha Tina
Yy CTaHi CrokKow B yMOBax piBHOBaru.

Y TexHiui 060B'a3KOBO MOTPIGHO AOTPMMYBATUCA piBHOBaru. A Ana uboro
NoTpibHO BpaxoByBaTW LIeHTP Baru Tisia. LieHTp Barm — ue Te, Wo YTPUMYeE yce
B piBHOBAa3i Ta He fae Tily Bnactu. na o6'ekta piBHOMIPHOT (pOPMU, TAKOTO AK
Kyns abo fiHiiKa, LeHTp Barn byae y cepeguHi Tina.

LLlo HK4Ye nepebyBae LLeHTP Baru Tina, To ferwe yrpymMmyBsaTn piBHoBary.

[nsa 36inbWeHHsS cuam gii Ha NeBHi 06'EKTU BUKOPUCTOBYHOTbL NPOCTI Mexa-
Hi3MU. BOHM Ha3MBalOTLCA BaXKeNSAMWN.

Ba>Kiflb — >XOPCTKUI CTepXKeHb. BiH Mae Touky onopwu Ta nnede (abo nnedi)
cunu.

3aBasKyM TOYLi ONOpPU BadKiflb CTBOPHOE BEINKY CUMY A/1A NigAOMy BaHTa-
Xy. Y po60Ti BaXKesniB 3HAUYEHHS Ma€ He nLle Be/iMymHa cunu, a it micue i npu-
KnafaHHA. € LWicTb TUNIB NPOCTUX MeXaHi3MiB: BaXKiNlb, 6/10KN (LLKiBU), MOXU-
Nla NAoLWMHa, K/IVH, TBUHT, KOJIECO i Bicb. MNpoOCTi MexaHi3Mn 3MiHIOKOTb CUY
abo HanNpsMOK CUAWN, HaNpPUKIaz, LTOBXaTb abo TArHYTb.

[Ana nepepaBaHHA eHeprii Big ABUTyHa 0O MexaHi3My BUKOPUCTOBYIOTb
MeXaHiuHi nepepadi. 9k NnpaBwio, Nig Yac LbOro 3MiHKETBCA XapakTep pyxy:
HanpsMOoK, cuaa, MOMEHTU I LUBUAKOCTI. PO3pi3HAIOTL 3ybyacTy, NacoBy, SilaH-
LIHOroBy Ta iHWIi BUAW nepepad.

JdeTani mMalinH i MexaHi3MiB 3'€QHYHOTb MK COBOI Pi3HUMMKU crocobamu.
Pyxome 3'egHaHHA — Ue 3'€AHaHHA AeTasiell, NpM AKOMY BOHWU PyXarTbCs
ofHa BigHOCHO iHLWOI. Hepyxome 3'eaHaHHA — Le 3'eAHaHHSA, y AKOMY ABi Ae-
TaUli CKPIr/eHi ctTaTudyHO (HEPYXOMO).
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[paKTn4HI poboTK
[MpakTnyHa pobota Nel

Tema. BM3HaueHHS Baru Tina 3a 4OMOMOror AMHaMoOMeTpa.
MeTa: HaBUMTMUCA 3a AOMNOMOroK AMHaMOMeTpa BUMIpKOBaTX Bary Tina Ta
obuucnoBaTn MOro mMacy.

TeopeTuYHi BiAOMOCTI

Cunna — ue mipa B3aemodgii Tin, abo Aia ogHoro Tina Ha iHwe. Cuna BUMI-
proeTbCa y HblOTOHax (H). Mpwunag ona BUMIpHOBaHHA CUIM Ha3MBarOTb AVHA-
MoMeTpOoM. OCHOBHA YacTuUHAa LbOro npunagy — npyxuHa. [i po3TaryBaHHs
rMokKasye Cuy, 3 AKOK TiJIO NPUTAryeTbCAa A0 3emsi. liroun Ha NpY>XUHY 3 Hare-
pes BiJOMOIO CUJ/I0K0, MOXKHA BUTOTOBUTU LIKauly AMHaAMoOMeTpa. Bigomo, o Ha
Tarapeub Macoto 100 r gie cuna TXKiHHA 1 H.

Cuna T1sKiHHA (F) — ue cuia, 3 Kok 3eMnsa nNpuTarye go cebe Tina. BoHa
npsAMo nponopuyiiHa maci (m): F= T+ 4, ge g = 9,8 H/kr.

Bara Tisla (P) — ue cuna, 3 9KOK0 TiNO A€ Ha TOPU3OHTa/IbHY onopy. To6To
3 TAKOK CMIOK BOHO NPUTAryeTbca A0 3eMni. Bara Tisla AOPIBHIOE CUJTi TAXKIH-
HA, WO Agie Ha ue Tino.

Macy Tina MoXxHa BUMIpATU 3BaXKyBaHHAM. Cuna Ts>KiHHA F i Bara Tina P
umcenbHo piBHI (P = F). Omke, P=m+g. A maca m = P : g4. To6TO, W06 3HaNTK
Macy Tifa T, NoTpibHo Bary P moginutn Ha g, ge g = 9,8 HI «r.

3aBOaHHSA

1. Bumipati 3a gOMomMoror gmHamomeTpa Bary 3arnporoHOBaHOro Tina
(Kynbka 3 naacTusiHy).

2. BumipsiBwin Bary Tifia, 064MCIMTN MOro macy.

3. 3anoBHUTKU TabNuU. OBUNCINTU Macy KybKU 3 NIACTUAIRY.

BUKOHYV NpakTuyHy po6oTy pa3oMm i3 yuntenem / yuntenbKoro!

O6nagHaHHSA: gMHaMOMETP, WTaTnB, Habip Tarapuis (5 wTyk no 10 r), Ky/b-
Ka 3 nnacTuniHy HeBigOMOI Macu.

Migrotyin Tabnmuto onis 3anucy pesysbTaTiB BUMIpPHOBaHb.



Tabnmua Moxke MaTu Takuii BUrnsg;

Ne HalimeHyBaHHs Bara Maca
3/n Tin Tina, H Tina, kr

1 Kynbka 3 nnactuniny
2
3

Tabn. 1. BumiptoBaHHSA Baru Tina

BukoHaii pocnipn «BumipioBaHHA Baru Tina»

IHCTPYKUiA ANnsa BUKOHaHHA gocniagy

1 3aknei WKany AMHAMOMETPa CMY>XKOK nanepy. 3pobu no3Hauky nep-
BICHOIO MOMIOXKEHHS MOKaxK4uMKa (6e3 Tarapus).

2 [o rayka guHamomeTpa nigsicb 1 tTarapeub macoro 10 r. 3pobu no3Hauky
Ha ManepoB.iii LWwKani.
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MpakTn4Hi po6oTN MpakTuuHa po6oTta Nel

3 TlloBTopwK 3 N'aTbMa TArapusamMmu.

4 Jlo rayka guHamMmomeTpa nigsicb TiNO HEBIAOMOI Macu. Bumipsan cuny Ta-
Z XiHHS, SiIKa Ha HbOro jj€.

Tak T oTpumaB/oTpuMana cusy, 3 Kok Tifio (Ky/lbKa 3 NAacTUiHy)
NpUTAryeTbca Ao 3emMii.
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Kopuctyroumncb pesynbtatamMmm BUMIPHOBaHHSA, 064ncnu Macy Tina.
Pe3ynbtatn BUMipHOBaHb i OOYMCIEHb 3anNnLIM B TaG/NLHO.
Mpu 6axkaHHI focCnig MOXXHA NOBTOPUTU 3 IHLLINMMU TilaMu.

BUCHOBKU

MpoaHanisyin pesynbTatn gocnigy i 3pobu BigNoBIgHI BUCHOBKM:
Lo BUMiptOBaB/BUMIpPIOBaa,
AKUM MPUIagom;
B AKNX OAVHNLAX BUMIPHOBaHHS.

Maca Ta Bara — Le pi3Hi NOHATTA?

LLlo o3Ha4vae maca Tina?

Y AKX OANHULAX BUMIPHOETLCA Maca? Akum npunagom?

LLlo o3Hauae Bara Tina?

Y AKUX OANHNLAX BUMIPHOETLCA Bara? AKum npunagom?

AK MOXXHa Ai3HaTUCA Macy Tisla, KOPUCTYHOUUCh ANHAMOMETPOM?

o0k, wNE

KoHcneKT y4Hs

MpakTnyHa pob6oTa Ne !
Tema. BusHaueHHs Baru Tisia 3a 4ONOMOrOK AUHaAMOMeTpa.
MeTa: HaBuuTMCA 3a OOMNOMOrOK AMHaMoOMeTpa BUMIpHOBATU
Bary Tifla Ta o64yucnoBat Moro macy.

Ne HarimeHyBaHHS Bara Maca
3/n Tin Tina,H Tina, kr
1 Kynbka 3 nnactunidy
2
3

O6uucneHHA Macu Tifla 3a popmMmynoro m =P @ A,
BucHoBku:
1. HaBuuBcA / HaBuMnaca BU3HayaTu Macy Tifia 3a JONOMOroro

2. [Ona obuymncneHHs macu Tina kopuctyBascs | KopucTyBanacs
hopmynoto:
CnoBa g1 OOBiOOK: AnHaMoMeTpa; m = P : g,
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MpakTnyHi po6oTn MpakTnuHa po6oTa No 2

[TpakTnyHa pebdeta No 2

Tema. Ogep>XaHHA KUCHIO.
MeTa: 03HallOMUTUCA 3i CNOCOOOM OfepP>KaHHA KUCHIO B 1abopaTtopHMX
yMOBax, MOBTOPUTU i 3aKPINNTU 3HAHHS NP0 BAACTUBOCTI KUCHHO.

TeopeTunyHi BiJOMOCTI
KuceHb (02) — ue nmpo3opwuii ras. BiH He mac 3anaxy. KnceHb He ropuTb.
MpoTe BiH NiATPUMYE rOpiHHA. B3aemogie 3 6aratbma peyoBMHaMU. KnCeHb
MOTPIGHUI ANA OUXaHHA MIOANHW | TBAPUH. Y MPUPOoi Oro yTBOPHOKTL 3e/1eHi
pocnvHU y npoLeci oTocnHTesy. MoXXHa oTpumaT B nadopaTopHUX YMOBaX.

3aBgaHHA

1. 3a gornomMoror HarpiBaHHs NepMaHraHaTy Kanito oTpMmMaTu KUCEHb.

2. OnucaTu 30BHILLHI BUTNSA, KUCHIO.

3. MNepeBipnTN MOXJ/TUBICTb TOPIHHA Y KUCHI.

BUKOHYI NpaKTUYHY po6OTY pa3omMm i3 yumtenem / yuntesnbKoto!

O6niagHaHHS: NnabopaToOpHMA WITaTUB, ra3oBigsigHa TPybo4kKa, HarpiBasib-
HUIA Npunag (CNMpTiBKa), CiPHUKMW, NPO6IpKa, CKNSHKA 3 KPULLKOK A1s 36u-
paHHSA KUCHIO, I0Bra CKirnka, sionaro4vka, nepmMmaHraHart Kasito (MapraHuiBka).

BukoHaini gocnipg,
((Opep>xaHHA KUCHIO 3 NepMaHraHaTy Kanito»

IHCTPYKL,is ANs BUKOHaHHSA gocnigy

Cknagn npwunag. 3akpuini NpobipKy KOPKOM 3 ra3oBifBigHOO TPYOKOLlO.
3akpinu NpobGipKy rOpuU30OHTaNIbHO Ha Takil BMCOTI, W06 KiHelb rasosif-
BiAHOT TPYOKUM OYyB sSiKHabamK4ve Ao gHa npobipKu.
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Mporpii cno4vaTKy BCO MNPOBIpPKY CNMPTIBKOK. MOTiM 2 XBUIMHU Harpi-
Balli HN3 NPOBIPKU 3 MapraHLiBKORO.

Wi CKNASIHKY KpULLIKOKO. Po3amBucs, SSKMIA KMCEHb Ha KONIp.
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MpakTn4yHi poboTn MpakTnuHa pobota Ne 2

BucHoBKuU

MpoaHanisyin pesynbTatn gocnigy i 3pobu BiANOBIAHI BUCHOBKM:
o pobus / pobuna;
3a JONOMOroOK AKOro o61agHaHHS,;
3anuwn pesynbTaty ocnijis.

3anuTaHHs | 3aBAaHHA

1. $K KUCeHb YTBOPIOETLCA Y NMPUPOLII?
Uy MOXKHa ofilep>KaTtn KUceHb y naboparopii?

3. [le MOXXHa BUKOPUCTOBYBaTK /Tab0paTOpPHi CNOCO6U Ofep KaHHS
KNCHIO?

4. 3 AKNX PeYOBMH MOXXHA OAepP>XXaTu KUCEHbL?

5. Ha3Bn OCHOBHi BNacTUBOCTI KUCHIO.

6. K nepekoHaTuUCcs, WO OAepP>KaHU ra3 — L& KUCEHb?

7. [ns 4oro KnceHb NOTPI6GEH NOANHI?

MpakTnuHa poboTa Ne 2

Tema. Ofep>kaHHA KUCHIO.

MeTa: o3HaloMmnTUCA 3i CNOCOBOM OAEpP>KaHHA KUCHIO B nabo-
paTtopHMX yMOBaXx, MOBTOPUTU i 3aKPIiNUTW 3HAHHA NPO B/1ACTUBOCTI
KUCHIO.

BrcHOBKMU:

1. KnuceHb MOXXHa oTpumaty B /labopaTtopHUX yMOBaxX LUMASAXOM
HarpiBaHHs

2. OTpUMaHuii KNCeHb

3. KuceHb nigTpnmye ropiHHsA. Lle goBenu wnisxom onyckaHHS
Y CKJISIHKY 3 KUCHEM

CnoBa ona oOBiAOK: NepMaHraHaTy Kanito (MmapraHuiBkun); rnpo-
30puia, 6e3 3amnaxy; TNi4OI CKIMKN.
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[TpakTnyHa poboTta Ne 3

Tema. Ofep>KaHHS BYT/IEKUCIOrO rasy.

MeTa: ofep>kaT BYINIEKUC/INIA a3 i3 coau Ta ouTy, MOBTOPUTU ii 3aKpinu-
TN 3HAHHA NPO B/IACTUBOCTI BYIIEKUC/IONO rasy.

TeopeTUyHi BiAOMOCTI
Byrnekucnuii raz (CO2) — ue nposopwuii 6e36apBHM ra3 6e3 3anaxy. BiH
Heroprouuii i He MIATPUMYE FOpiHHA. [lobpe PO3UMHAETLCA Y BOAiL. Y BENKUX
KIZIbKOCTAX BYI/IEKNCAWIA Ta3 LWKIAIVMBUIA AN NIOAWHW | TBapWH. Y npupogi
YTBOPIOETBCA BHACNIAOK 3rOpsiHHSA APOB, KaM'AHOro BYrinns, tTopdy, rasy, ta-
KOXX Mif, Yac AUXaHHA NIOAUHN | TBAPWUH. Y NPOMMUC/IOBOCTI OTPUMYIOTb LUISIXOM
Npo>XaproBaHHsA BanHsKy. MoXHa oTpuMaTtu B 1abopatopHUX yMOBax.

3aBaaHHSA

1. 3a gonomMoror 3MmillyBaHHA Xap4yoBOi coAn Ta OuTy OTpUMAaTtu BYr/e-
KNC/NIA ras.

2. Onucaru 30BHILUHIM BUrNSa4 BYI/IEKUCAOIO rasy.

3. MNepeBipNTU MOX/NBICTL TOPIHHA Y BYT/IEKUC/IOMY rasi.

BUKOHYV NpakTuyHy po60Ty pa3oMm i3 yuntenem / yuntesbKoro!

O6nagHaHHA: NaacTMKOBa MASALLKA, CKASAHKA, Milika, NOBITPAHA KyNbka,
Xap4yoBa coja, oueT, AoBra cKinka abo 3anaibHuUYKa.

BukoHali aocnin «OpepXXaHHsi BYIJIEKUC/IONO rasy
3 XapuoBoOi coau Ta oOuUTYy»
IHCTPYKLiA NS BUKOHaHHA gocnigy

Migrotyin HeobXigHWIA nocyg | maTepiann.

147



MpakTu4yHi poboTn MpakTtuyHa po6oTa Ne 3

© Y MoBITPsIHY Ky/bKY MOMICTM Xap4yoBY coay.

© Y NnacTUKoBY MJISILLKY MNOMICTU oLeT.
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OfarHn NoBITPSAHY Ky/bKy Ha ropneyvyko MNsiKu,

MepeMicTn xap4oBy cOAy 3 Ky/bKU A0 MJISILLKN.
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MpakTu4yHi poboTn MpakTtuyHa po6oTa Ne 3

Y nnsawui BigdyBaeTbca Oypx/MBa peakuis Xxap4oBOi coan 3 OLTOM. Y pe-
3ynbTaTi MOBITPSAHA Ky/ibKa LBMAKO HaAyBaETbCS.

O6epexxHO 3aTUCHU MOBITPSHY KyJbKY 1 NepeKpyTn Kisibka pasiB. 3HIMU
KY/IbKY 3 NJIALWKN, WO6 OTPUMaHWi ra3 He BUXOAUB HA30BHI.
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BMnycTn ras 3 Ky/lbK B MOPOXKHIO CK/ISIHKY.

Onyctn 3ananeHunii CipHMK abo 3ana/ibHUYKY Y CKISIHKY 3 OTPUMaHUM
rasom.
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MpakTn4yHi poboTn MpakTnuHa pobota Ne 3

152

BucHoBKuU

MpoaHanisyin pesynetaty gocnigy i 3pobu BiANOBIAHI BUCHOBKM:

o g hrwWwNE

o pobus / pobuna;
3a AOMOMOTOH0 SIKUX PEYOBUH;
3anuwn pesynbTaTy gocnigy.

AK BYIrNMEKNCNNIA ra3 yTBOPHOETHCS Y MPUPOAI?

Un MO>KHa ogepXkatu BYT/IEKUCINIA a3y nabopartopii?

[na aknx uine BUrotToBNSAKOTL BYT/IEKUCANIN ras?

Ha3BM OCHOBHI BNacTUBOCTI BYINIEKUC/IOTO rasy.

K NepekoHaTtuncs, WO ofepykaHuii ra3 — Le KUCeHb?

Un moxke Byt LWIKIAANMBUM 1S NOAVHN YW TBAPUH BYT/IEKUCNIA
ras? Y akux smnagkax?

MpakTnyHa po6oTa Ne 3

Tema. Ofep>KaHHsI BYT/IEKMC/IOrO rasy.

MerTa: ogep>Xxartu ByrfleKI/ICI'IVIVI ras i3 coam Ta outy, NOBTOPUTU

/i 3aKpIiNUTU 3HAHHS NPO BNACTUBOCTI BYINIEKMC/IONO rasy.

BucHoBKMU:

1. Byrnekucnuii ras otpumanu Wisxom gogasaHHA g0

2. OTpMaHuin BYrNeKUCNWi ras:

3. Byrnekmncnuii ras nigTpumye ropiHHs. Lle goBenu wnsxom ony-

CKaHHA y CK/IAHKY 3 BYINeKUucamm rasom

CnoBa gnsi AOBIiOK: OUTY Xap40BOi cogun; nNpo3opuii, 6e3 3ana-

Xy; Nanaryol 3anasibHUYKWN.



[TpakTnyHa pobota No 4

Tema. [ocnig>keHHSA TUCKY B rasax.
MeTa: gocniantn TUCKy rasax Ha nNpukiagi NoBiTps, NOBTOPUTU i 3aKpi-
NMUTU 3HAHHSA NPO BNAcTUBOCTI MOBITPS.

TeopeTUYHi BiAOMOCTI

lasn, AK i BCI peYOBUHWN, CKIadaroTbCA 3 MOJIEKY/. Y rasax BiAcTaHi MiXK Mo-
nekynamm gy>ke Besivki. TOMy ras Mo>kHa CTUCHYTM Tak, WO oro o6'em 3MeH-
LWNTLCA Y KiNlbKa pasiB. Monekynu rasis gy>ke cnabko nNputAryroTbCcs ofHa A0
ofHoi. Came TOMY rasu He MaroTb CTasoi hopmMn Ta 06'eMy. Pyxatoumnchb y BCiX
HanpsiMKax i Maibke He MPUTAryr4YUCb OfHa A0 OAHOI, MOMEKYNN LUBUAKO 3a-
NMOBHIOOTbL BeCcb 06'eM. Came pyx MOeKy yTBOPHE TUCK Y ra3ax B 06MeXeHo-
My npocTopi (NocyanHi).

MoBiTpsa — Uge cyMmill rasis.

Po3pig>keHM MOBITPA Ha3MBaETbCA TOAi, KONM KilbKiCTb MOJIEKYN Ha
MeBHUN OG'EM CTAaE MEHLLUOK, HiXX 3a 3BMYaliHMX YMOB. OTpMatn po3pigkeHe
NOBITPSA MOXKHa LWSXOM BigKadyBaHHS MOro 3 NOCYyAMHM 3a 4ONOMOror Hacoca.

3aBaoaHHA
1. 3a 4ONMOMOroK BaKyyMHOro Hacoca CTBOPUTU PO3piaXKeHe MoBiTpS.
2. Onucatn 3miHy po3MipiB r'yMOBOI Ky/IbKU B PO3pigXXeHOMY MOBITPI.
3. Onuncatn 3miHy po3MipiB ryMOBOI Ky/NbK/ MpU 3BUYaiHUX YMOBaX.
BMKOHYV NpaKTU4HY pOOOTY pa3oMm i3 yuntesiem / yuntesibkKoto!
O6nagHaHHA: BaKyyMHWI HacoC, CKAAHWM KOBMaK, rymoBa MOBITpsiHa

Ky/ibKa.

BukoHaii gocnig «BigkadyBaHHS nNoOBITPA 3-nig
KoBnaka 3 rymMOBOI MOBITPAHOIO KYy/IbKOIO BcepeuHi»
IHCTPYKUiS AN BUKOHaHHA gocniagy

1 Migrotyin HeobxigHe
Z obnagiHaHHS:
BaKyyMHUIA HAacoC; CKs-
HUA KOBMakK; TPOXU Hapy-
Ty 1 3aB'A3aHy MNOBITPSAHY
KY/bKY.
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MpakTu4yHi poboTn MpakTuyHa po6oTta Ne 4

Mpn noBepHEeHHI NOBITPA Has3ap nig KOBMak Ky/bka HabyBae CBOro nep-
BICHOro po3mipy.
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BucHoBKU

MpoaHanisyin pesynbTatn gocnigy i 3pobu BigNOBIgHI BUCHOBKM:
o pobus / pobuna;
3a JOMOMOroH0 AKX NpUNagis;
3anuLn pesynbTatn gocnigy.

1. K posTawoBaHi MOMeKyNn rasis? Ak BOHU pyxaroTbCcA?

2. Ha3BuM OCHOBHi BNacTUBOCTI rasis.

3. K MOXHa [oBecTU, WO ra3d YNHUTbL TUCK Ha CTIHKM MOCYAUHW,
B SIKili BiH NnepebyBa€?

4. Y AKOMy arperatHOMy CTaHi rnepebyBae NoBiTps?

5. Ynm cnpUUMHAETLCA TUCK rasiB Ha CTIHKW NocyanHU?

6. Yomy nosiTpsiHa Ky/nbka Mig KOBMNAKOM Yy PO3pig>KeHOMY MNOBITPi
Mae Kynsacty gpopmy?

7. SAKnoanHa BUKOPUCTOBYE (Pi3NYHI B1IacTUBOCTI rasis?

KOHCcNeKT y4HA

MpakTnyHa po6oTa Ned

Tema. [JocnigpKeHHA TUCKY B rasax.

MeTta: gocnigntn TUCK y rasax Ha npuknagi nosiTps, NOBTOPUTKU
/i 3aKpPINMTX 3HaHHS NPO BNAacTUBOCTI MOBITPS.

BucHoBku:

1. MNig CKNAHMM KOBMaKoOM Yy PO3pPigKeHOMY MOBITPi 060M10HKA
rYMOBOI KY/IbKU

2. T'ymoBa Kysbka Habupae Kynsactoi opmMu, TOMy LLO ra3 TUCHe
Ha 1T CTIHKM B YCiX HanpsamMkax

3. Micna noBepHeHHSA NOBITPA Nif KOBMaK ryMmoBa Ky/ibKa nosep-
TaeTbCca 00

CnoBa ana poBifok: 30inblUyeTbcA | Habupae dopmn  Kyni;
O/lHaKOBO; CBOrO MepBiCHOro CTaHy.
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MpakTn4yHi poboTn MpakTnuHa pobota Ne 5

[TpakTnyHa poboTta Ne 5

Tema. YMOBU piBHOBaru Bakens.
MeTa: gocnigutn BacTUBOCTI Badkens. 3'AcyBaTun, 3a AKUX YMOB BaXisib
rnepebyBa€ B piBHOBa3I.

TeopeTu4yHi BifOMOCTI

Baxkisib — ue TBepge Tislo. BiH mae Bicb 06epTaHHA. PiBHOBara Baxkens
O3Ha4yae, Wo BiH nMepebyBae y cnokoi. MoXHa 3'acyBartun, KOAW BaxKisib Mig
LIEKO0 MPUKIaSEHNX JO HbOro cun 6yge y piBHOBasi. A8 UbOro NOTPIGHO
3HatM nnedi cun. MNnedi cmn — uye HaMKopoTWi BiACTaHi Big TOYKU 06ep-
TaHHA 0O Hanpsamy Ail cun. Baxinb nepebyBae y piBHOBasi, KONy cunu, Wwo
OiFOTb Ha HbOTrO, O6EpPHEHO NPONOPUiHI Naedam umx cui. Toéto F,: F2 = 12
lg. TyT Fv F2— cvnun, Wo AitoTb Ha fliBy i NpaBy yacTuHU Baxkens. g, 12— nne-
yi UMXx cun. Baxkinb 6yge B piBHOBas3i, KON cymMa MOMEHTIB cu/, Wo obepTa-
I0Tb BaXKi/Ib 32 FTOAVHHUKOBOK CTPIJIKOKO, AOPIBHIOE CyMaM MOMEHTIB CUN,
Wwo obepTaroTb BaXisb MPOTU FOAMHHWKOBOI CTPINIKW. Lle npaBuno Bigo-
Me AK NpaBu/10 MOMEHTIB. MOMEHT cuninm — ue AOBYTOK CUM Ha niede:
M=F-l

3a JOMNOMOror BaXkesis MOXHa oTpmMMaTt Burpawl y cuni. Hanpukniag, npu-
K1agarym JOCUTb Masly CUy, MOXKHa MiAHATM NOPIBHAHO Badkke Tino. OfgHak
BUrpawl y cuni 3aBXXAn CYNpOBOLKYETbCA MPOrpaBaHHAM Yy BigcTaHi. lNMneuve
MEHLLOI cnnu € 6inbwrM. TOMy, KO/ filognHa 3a 4ONOMOroK Bavkens nigiimae
BaKKe Ti/IO HaBiTb Ha HEBE/INKY BMUCOTY, pyKa AONa€ 3HaYHy BiAcTaHb. | HaBnNa-
KU1: 4iI0YN Ha KOPOTKE Mseye BaKess, MM Nporpaemo B cuii. [Npote oTpnMmaemo
BUrpalwl y BigcrtaHi.

3aBOaHHA
YCTaHOBUTW piBHOBAry Bakens.
OBUUCAUTM CUIN TSHKIHHSA, WO Ai0Tb Ha TArapu,i.
BumipsaTn nnedi cun (BigcTaHb Bif TOUKM 06epTaHHA A0 Hanpsamy Aii cnnn).
O6uncnUTn CUn.
B13HaunMTM MOMEHTU CUN, WO AitOTb Ha MiBe i npase nnedi 3a popmynoto.

o g hrwN e

MOPIBHATU Ui MOMEHTN.
BUKOHyYI NpakKTU4YHY po6OTYy pa3om i3 yumtenem / yuntesnbKotro!
O6iagHaHHS: BaXisb, WITATUB, HAabIp TArapuiB BigOMOI Macu, niHika.
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Migrotyin Tabnuuto:

N NiBa 4yacTunHa Baxkens MNpaBa yacTuHa Baxens
0
Locnigy Cunna Tlneve cunn MomeHT cunn  Cuna Mneye MomeHT cuin
F, H 1, M M,,Hm f2,h cum 2, m M2, Hm
1
2

Tab6n. 2. O6UUCIEHHS YMOBIW piBHOBArn Baxens

BukoHaii pocnig «YMoBM piBHOBarn BavKesis»

IHCTPYKLiSA A5 BAKOHaHHSA gocnigy

BavKifb, TArapu,i.

3akpinu Ha NiBii YacTMHI BaKensa Ha MeBHIiM BiAgcTaHi Big LEHTpy oAuvH
TArapeub. Ha npaBiii yacTuHI Baxkensa niggicb ABa TArapui. 3Hangn Take

MOSTIOXKEHHS, KO/ BaxKinb 6yae B piBHOBa3i.
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MpakTnuyHi po6oTn MpakTuuHa po6ota No 5

Bumipsain nneye cunm Ha niBii 4YacTUHI Baxkens. BuMipsai nnedve cunm Ha
npaeiii YacTuHi Baxkens. O64YUCAK CUAN TSHKIHHS.

3MiHN KiNbKICTb TArapuis cnpasa i 3niBa. 3MiHIOOUM Miedi cun, ycTtaHo-
BW BaXKiNb y piBHOBa3i (MOXXNUBI BapiaHTU: 371iBa 2 abo 3 TarapLii, cnpasa
1 abo 2). O64uncnn cunm, BUMIpsin nnedi cun.

[na KoXHOro gocnigy BM3Hady MOMEHTM CWUJ, WO AitoTb Ha NiBe i Npase
nneui. NopiBHAN Ui MOMEHTH, 3p06U BUCHOBKWU. Pe3ynbTaTu BUMIpPHOBaHb
i 06uncneHb 3aHecu B TaGNULLIO.
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BucHoBKU

MpoaHanisyin pesynbTatn gocnigy i 3pobu BigNOBIgHI BUCHOBKM:
o pobus / pobuna;
3a JONOMOrO0 AKUX Npunagis;
3anuwn pesynbTatn AOCNIAKEHHS.

AKMA MexaHi3M Ha3nBatOTb BaXKeemM?

HaBean npuknagn saxenis 'y noo6yri.

MosacHW, WO Ha3MBaETbCHA PIBHOBArok BaXkess.
LLlo Ha3uBaeTbCA nseyem cunmn?

AK 3HATU MOMEHT cunun?

MoscHM nNpaBu/IO MOMEHTIB.

No gl wwnNeE

AKWIA BUrpaw fae BaXxinb?

KOHCcNeKT y4HA

MpakTnyHa po6oTta Ne 5

Tema. YMOBU piBHOBarun Bakens.

MeTa: gocnigntn BNacTUBOCTI Baxkens. 3'AcyBaTtu, 3a AKUX YMOB
BaXKifb nepebyBae y piBHOBAa3I.

BucHoBku:

1. PesynbTar gii cuav 3anexxXuntb He fivile Bif 3HaYEeHHSA cunu, a it
Big TOTO,

2. 36anaHcyBaTtn BaXKislb MOXXHa, 3MiHIOKOUN

3. Baxinb nepebyBae y piBHOBa3i, AKLO MOMEHTU CWUN 3 NiBOI
i NpaBOi CTOPOHU

CnoBa g5 [OBIAOK: B AKi TOYLi BOHa NpUKAageHa; Bary Tin ta
naedi cun; Baxkens 6yaytb pPiBHUMM.
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MpakTu4yHi poboTn MpakTtuyHa po6oTa Ne 6

[TpakTnyHa poboTta No 6

Tema. MNigiiMaHHA BaHTaXKy Ha NOXWAIA MIOLLMHI.

MeTta: gocnigntn niginiMaHHA BaHTadKy Ha MOXMAIA MNAOLWMHI. 3'acyBarm,
AKNIA BUTpaLl gae noxusa NaoLmHa.

TeopeTUYHi BiAOMOCTI
Okpim Baxkens Ta 6/10KIB, NIOANHA YacTO BUKOPUCTOBYE LE OAMH MPOCTUii
MexaHi3M — NoxXmny naowmHy. NMoxmna nnowmHa — e naowmHa (niocka no-
BEPXHS), HaxuneHa nig rnesHUM KyTOM. BoHa gonomarae 3MeHWnTU npukna-
OaHHA cuav Npu NiGHATTI BaAHTaxKy Ha BUCOTY. MNoxmna nnowmnHa nonerwye po-

60Ty 3a paxXyHOK 3MEHLLEHHS KiNbKOCTI 3ycunng, sike HeobxigHe Ansa NigHATTS
ab0 OonyCKaHHSA BaHTaXy.

3aBoaHHA
1. 3a fornomoror gnHamomeTpa BUMIPATU Bary 6pycka.
2. BusHauuTtu cuy Npu NepemilleHHi 6pycka Ha NOXmnii NNOLLMHI, pO3-
TalwoBaHiv nig Pi3HUMU KyTamMn Haxuiy.
3. TopiBHATK Ta 3pOBUTUN BUCHOBKW.
BUKOHYIN NpaKTUYHY poOOTYy pa3oM i3 yumtenem / yuntesnbKoto!
Ob6niagHaHHSA: Noxuna naowmHa, 6pPycoK, HUTKa, ANHAMOMETP, NiHiKa.

BukoHan pocnig, «MigiimaHHA BaHTavKy
Ha noxuniii NNOLWMHI»

IHCTPYKLUia ANs BUKOHAHHSA gocnigy

MigrotyiAi noxuny nAoWMHY 3 6pYycKOM, OO0 SKOro MPUKPINIeHui
ANHaMOMETp.
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A2 [lisHaiics Bary 6pycka 3a gonomororo AnHaMoMeTpa.

3 PiBHOMIpHO nepemicTn 6pyCcoK yropy.

4 [isHalica 3HauYeHHs cUM 3a AOMNOMOrolo AnHaMoMeTpa.
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MpakTu4yHi poboTn MpakTtuyHa po6oTa Ne 6

MopiBHSAM cuny i Bary 6pycka.

7 PiBHOMIpHO mepemicTn 6pycoK yropy. [isHalica Bary 6pycka 3a AornomMo-
rolo guHamMomeTpa.
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BucHoBKU

MpoaHanisyin pesynbTatn gocnigy i 3pobu BigNOBIgHI BUCHOBKM:
o pobus / pobuna;
3a JONOMOrO0 AKUX Npunagis;
3anuwn pesynbTatn AOCNIAKEHHS.

AKMA MexaHi3M Ha3nBarOTb MOXU/IOK MNOWMHOK?
HaBean npuknagn 3actocyBaHHA MOXW/IOI MAOLWUHWN.
ke obnagHaHHSA BUKOPUCTOBYBa/IM Mif Yac pobotn?
OnuwWn BUKOHaHI Aocnian i oTpMaHi pesynbtatu.

o s wDN e

MNoscHn, Y 4OMY Aa€ BuUrpaill noxuna nnowmnHa.

KOHCcNeKT y4HA

MpakTnyHa po6oTa Ne 6
Tema. MigiiMaHHA BaHTaXKy Ha NOXWUNIA NAOLMHI.
MeTa: gocnigntn nigiiMaHHs BaHTa)Ky Ha MNOXWi MAOLLMHI.
3'AacyBatu, AKNiA BUrpawl gae noxwia naowmHa.

BrvcHOBKU:

1. Cuna, npuknageHa Ao 6pycka, MeHwa 3a

2. MNoxuna niowmHa gae surpaLy

3. Burpaw y cuni BUKOPUCTAHHA MOXWUOT M/IOWMWHU 3a/1eXNTb

Bif, .

CnoBa 414 AOBIOOK: B/acHy Bary 6pycka; y cuii; Kyta Haxuny.
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MpakTn4yHi poboTn MpakTnuHa pobota Ne 7

[MpakTn4yHa poboTta Ne 7

Tema. BnactmBocCTi pyXxoMoro ii HepyxomMoro 6/10KiB.
MeTa: 4ocnignTN BNacTUBOCTI PYXOMOFO /i HEPYXOMOro 6/10KiB, HABYNUTU-
Cs MepeMillyBaTy BaHTaXi Ha HEPYXOMOMY /i pyxoMoMy 6/10Kax.

TeopeTu4yHi BifOMOCTi

Bnok — ue npoctmii MexaHi3Mm. BiH cknagaeTbcs 3 MOTY3KU,sIKa nponytue-
Ha Nno »0noby Koneca.

AKLLO KONeco MexaHi3My He pyxaeTbCA pa3oM i3 BaHTaXkeM, BiH Ha3uBa-
ETbCA HEPYXOMUM B10KOM. Hepyxomuii 6510k He gae Burpaly B CU/i.

MexaHi3Mm, y SsKOMy nif yac nepeMilleHHA BaHTaXKy OHOYaCHO PyXaeTbCa
i cam 610K, Ha3MBaETbCA PYXOMUM OSIOKOM. Pyxomuii 650K yaBidi 36inbLIye
BUrpaLl y cuni.

EdbekTnBHiWE BUKOPUCTOBYBATU CK1af0Bi 6M10KN. Lie KOMGiHaLia pyxo-
MUX i HepyxoMux 6nokiB. O6'egHAHHA PyXOMUX i HEPYXOMUX BNOKIB Ha3uBa-
€TbCA NOJIiCNacTOM.

Mpn 36inbLUEHHI KiNbKOCTI 6/10KiB (WKiBiB) 6yge noTpibHa OGinblua Kisb-
KiCTb MOTY3kM abo naHutora Ans AOCATHEHHsS TOro > pesysnbTarty. OCKisibKu
3MEHLUYETbCA 3yCunsd, HeobxigHe ansa nigiiomy BaHTaXKy, AOBOAUTLCA MPU-
Knagatm cuny npoTaromM 6inbll TPMBasIOro 4acy. Y nosicnacTti rpyna 6/10KiB
CKNafaeTbCcs y cneuljiasibHi 060iiMn. Yepes o060MU NpPOXoauTb abo NaHLUHor,
abo mMoTy3Ka. Lleli MexaHi3M HailuyacTiwe BUKOPUCTOBYHOThL Mifg Yac NpoOBeaeH-
HS pATYBa/IbHUX POOGIT.

3aBOaHHSA
1. O3HarioMuUTUCA 3 BYA0BOIO | Ai€t0 pyxomMoro 610ka.
2. O3HanomMnTUCA 3 ByOBOIO | AiEH0 HEPYXOMOro 610Ka.
3. MopiBHATK 6/10KM Ta 3POOUTUN BMCHOBKN.
BUKOHYV NpakTuyHy po6oTy pa3oMm i3 yuntenem / yuntenbKoro!
O6niagHaHHS: Habip 6N0KIB, HATKA, TArapui, WTaTuemu, AUHAMOMETP.
Migrotyii Tabnuuto:

Bu bynosa o Ak Burpauw
A yA LU' . P . 3acTtocyBaHHS
6/10Ka 6/10ka  3MIHIOE 3MiHIOE y cuni
Hepyxomwuii
Pyxomuii

Tabn. 3. XapaktepucTtuka 610kiB
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BukoHati pgocnip, «MigiimaHHA BaHTabKy

3a [O0NOMOroOK PYXOMOro i HepyxoMoro 6s10KiB»
IHCTPYKLLiA ANs BUKOHAHHSA gocniay

Jlogain ogHaKOBY KifbKiCTb TArapuiB. 3BepHU yBary Ha piBHOBary.
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MpakTu4yHi poboTn MpakTtuyHa po6oTa Ne 7

3 [opaii pi3Hy KiNbKiCTb TArapuiBs. 3BepHM yBary Ha piBHOBary.

Po3rnsiHb HepyxomMuin 6/10K K BaXKifb.
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YpiBHOBaXK KpirnaeHHA 6M10KiB 3a OMOMOrolo BaHTaxy. [nsa piBHOBaru
noTpibHa pi3Ha KiNbKiCTb TArapuis. 3BepHU yBary Ha BUCOTY MigAomy
TArapus.
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MpakTu4yHi poboTn MpakTtuyHa po6oTa Ne 7

PO3rnsiHb pyxomMuii 610K sIK BaXKifb.

MoegHal pyxomi Ta HeEpyXOMi 6/10KU. 3BEPHM yBary Ha Ki/lbKiCTb TArapuis
i BACOTY NigiriMaHHs.
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BucHoBKU

MpoaHanisyin pesynbTatn gocnigy i 3pobu BigNOBIgHI BUCHOBKM:
o pobus / pobuna;
3a JONOMOrO0 AKUX Npunagis;
3a nigcymMKamm gocnigis 3arnoBHU Tabnmuto.

LLlo Ha3mBaeTbCs 6/10KOM?

[ali BU3HaUeHHs pyxomoro ii HepyxomMoro 6/10KiB.

HaBean npuknagn 3actocyBaHHS HepPyXOMOro 6s10ka.

HaBean npuknagm 3actocyBaHHS PyxoMoro 61oka.

Ak 3a gONOMOror 6/10KiB ogepXKaty Burpatl 'y cuni?

Un MOXKHa pO3rsagatv HEPYXOMUiA | pyXOMnii 6/10KM K BaXKesi?
fAK Ha3VBAaETLCA NMOEAHAHHSA PYXOMUX i HEPYXOMUX 61OKiIB?

No kDN eE

KoHCneKT y4Hs

MpakTnyHa po6oTa Ne 7
Tema. BnactmBOCTi pyxOMOrO /i HEPYXOMOrO G/10KIB.
MeTa: gocnigntn BNactmBOCTi PYXOMOTO 1l HepyXOMOro 6/10KiB, Ha-
BUMTMCA NepeMillyBaTh BaHTaXKi HA HEPYXOMOMY i pyxomMoMy 610Kax.

Bn b
A yAosa L.U'O .ﬂK erpa!.u 3acTocyBaHHSA
610Ka 6/10ka  3MIHIOE 3MiHIOE y cuni
Hepyxomuii
Pyxomnia

1. Hepyxomuii 610K 3MiHIOE CUNY .

2. Hepyxomuin 610K .

3. Pyxomuii 6/10K 3MiHIOE CUTY .

4. PyxoMmuin 6N0K gae surpawl y

CnoBa N OOBIOK: 3a HaNPSAMKOM; He Jae BUrpawl y cusi; 3a Be-

NNYNHOLO; cUi yaBIui.
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A

Aepo30i — ue TBepai i pigki 4acTkm Ta neBHi rasn. HuMm 3abpygHIOETb-
cA NoBITPA.

A30T — ue 6e36apBHUI ras, He Mae 3anaxy.

ATMOCepa — uge razoBa 060/10HKa HaBKOI0 3emi.

ATMOCEPHUIA TUCK — TUCK, 3 SKUM atmocdepa 3emni fie Ha 3eMHy
NnoBEpPXHIO i BCi Tina.

ATOMUM — Ue HaNgpIiOHILWI YaCTUHKW, 3 AKX CKNagaeTbcs 6yab-aKa pedo-
BUHA.

AueTusieH — e 6e36apBHUIA a3 3 PisKMM HEMPUEMHUM 3anaxoM. BiH pos-
UMHSETBCA Yy BOZAI 1 nerwmnii 3a nosiTpsA. MNpu cMibHOMY OXONOMXKEHHI 0gpasy
nepeTBOPHOETLCA Ha BiNly KpUcTasniyHy peyoBUHY.

b

BapomeTp — ue pTyTHUI Npwuiag Ans BUMIpHOBaHHS TUCKY MOBITPS.

Be3KOHTaKTHI cunn — ue cuaun, AKi 4itoTb vyepes3 npocTip 6e3 npsamMmoro
KOHTaKTy 3 TiJIoOM.

Brnok (WkKiB) — uUe NpOCTMIA MexaHi3M. BiH cknagaeTbcs 3 MOTY3KU, fKa
rnponyLieHa no >oso06y Koneca.

B

Bara o6'ekTa — Le cuna TKIHHS, WO Ai€ Ha HbOoro.

Ba>Kislb — L >XOPCTKUI CTepyXKeHb abo AoLlKa. BiH cnnpaeTbcs Ha onopy.

BiTep — ue pyx 4HacTMHOK MNOBITPSA. BiH BUKIMKaHWIA HEPIBHOMIPHUM Ha-
rpiBaHHAM Ta OXONOMAKEHHAM 3€MHOI MOBEPXHI.

Byrnekucnuiin ra3 — ue ras 6e3 KonbLopy i1 3anaxy.

r
raweHe BanHoO — L XiMiuHa peuyoBuHa. [ YaCcTO BMKOPUCTOBYHOTL Y FOC-
noaapcrsi.
MBUHT— Ue noxmna nAowmHa. NBUHTU MOXHa BMKOPUCTOBYBAaTH, WO6 ni-
diimatn npegmMeTn abo yTpmMyBatu X pasoMm.



FBUHTOBE 3'€AHAaHHA — LUe MOEAHAHHA XOA4OBOroO (PyXOMOrO) rBUHTa
i Talikn, WO rNepeTBOPHOE HAMPSMOK PYXY.

leniii — ye 6e36apBHUI ras, He Mae 3anaxy, He TOKCUYHWA, HErOPHOUNIA.

FopiHHA — e XiMmivHa peakuyis. Mig yac ropiHHSA BigOyBaETbCA OKUC/IEHHS
(B3aemopis 3 KNCHEM) PeYOBUH 3 BUAIIEHHAM Ternna i ceitna.

lFoproui rasy — ue rasu, ki MaroTb 34aTHICTb ropiTu.

l'ycTUHa — ue KiJIbKIiCTb PEYOBUHM B OANHULI 00'EMY.

A

Andysis — uye 30aTHICTb rasiB NPOHMKATU B iHLWI PEYOBUHW I Mepemilly-
BaTtmUCs 3 HUMMW.

JnxaHHA — Ue npouec B opraHiami >XmBKx ictToT. BiH BigdyBaeTbca 3aBas-
K nosiTpto. Mig yac AUxaHHA MU OTPUMYEMO KUCEHb 3 MOBITPA | BUAINAEMO
BYINeKUCAnia ras.

E

ETuneH — ue 6e36apBHUI ras 3i cnabkmMm MpMEMHMM 3anaxom. BiH Tpo-
XN nerwmnin 3a nosiTpsa. ETUNeH poO3UMHAETLCA Y BOAI, A4OOpe pPO3UMHSAETHCA
Yy CNUPTI /i IHWMX OPraHivyHmMX CrosyKax.

3

3aknenkoBe 3'¢4HaHHA — L Hepo3'eMHe 3'€dHaHHA geTasiei 3a gono-
MOrOH 3aK/ernok.

3BapHe 3'eagHaHHA — Ue 3'eAHaHHSA, yTBOpeHe 3a AOMOMOror 3BaproBaH-
HA cneujia/lbHUM anapaToMm.

3ybuacTta nepepaya — uUe MexaHi3aM abo yacTuHa MexaHi3my. Y Ti cknagi
€ 3ybuacTi Koneca, 3'‘egHaHi MK cO60t0. BOHM BMKOPUCTOBYIOTLCS AN 3MiHW
LWBMAOKOCTI 1 HAMPsMKY PYyXy.

3ycnnna — ue cuna, aKy T JOK/IafaELl CBOEKD Baroko.

I3onaTopu (Tennoi3onATopun) — Ue NeBHi Martepianu, AKi He nporycka-
HOTb TEnJso.

IHepuia — ue 34aTHICTb Tina YAHUTK OMip 3MiHI pyXy abo CTaHy CMOKOHO.
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K

KuceHb — uUe OAMH 3 XiMIYHMX eflieMeHTIB. TakoXX Le npocta pevyoBuHa.

KneioBe 3'egHaHHA — Uge HepOo3'eMHe 3'€qHaHHA AeTasiei. BUKOHYeETbCA
3a [JONOMOroI0 KJelo.

KnnH — ue npoctuii mexaHi3m. BiH ckiagaeTbcsa 3 ABOX NOXMANX NAOLLMH.
BOHUM noegHyOTLCA 1 YTBOPHOKOTL FOCTPUA Kpaii.

Koneco i Bicb — Le NpOCTUiA MexaHi3M. BiH ckiagaeTbcsa 3 ABOX KPYI/IMX
006'eKTiB — BiNIbLLIOro gMcka i MeHworo uuniHgpa. Li getani 3'egHaHi B LieH-
TPi. ANCK BiNbLIOro po3mipy HasuBaloTb KonecoM. LinniHapuyHuii 06'ekT abo
CTep>XeHb MEHLLOro po3mipy — L€ BICb.

KonuBanbHWii pyx — Le pyx Tifa, nig vyac AKOro BCi Oro TOUKM pyxaroTb-
CA MO TPAEKTOPIAX NepioanyHO Yy ABOX MPOTUNIEXHUX HarnpsMKax BifHOCHO
MOJIOXKEHHS piBHOBAru.

KoHBeKLiss — nepemileHHsA HarpiTmx 4acTMHOK (pignH abo rasis).

KOHTaKTHi cunn — ue cunum, Wwo AitTb Ha Tino 6e3nocepesHbo.

J1
JlaHuroroBa nepefada — Le rnepegada pyxy Bif, O4HOrO LIKiBa (LLecTepHi)
[0 iHWOro 3a A4ONOMOrOK0 flaHutora.

M

MarHiTHa cuna — ue cuna, Wo A€ Ha iHWi MarHitu.

Maca — ue Mipa TOro, CKiflbK1 B Tifli peHOBUHUN (MOJEKY/1, aTOMIB).

MeTaH — roptounii 6e36apBHUIA ra3. BiH He mae 3amaxy, nerwmnii 3a no-
BiTPsA. OraHO pPO34YMHAETLCA Yy BOAI. MOXe pO3UMHATUCA Yy GEH3UMHI, CNPTI,
egipi.

MexaHika — ue po3gin isvkn. BoHa BuBYae pyx.

Monekyna — ue gpibHa YacTnHKa. 3 MOneKyn yTBOPHOKOTLCA PEHOBUHMN.

MoMeHT cunmn, abo 06epTOBUIM MOMEHT — Le CWUa, SiKa 3MYLUYye Tifno
obepTartumcs.

H

HarHitanbHMin (MOBITPSAHWUIA, MOPLUHEBUI) HacoC — Ug MNPUCTPINA a5

BMULUTOBXYBaHHA I'IOBiTpFl.



Hacoc — ue mexaHi4YHMiA NpuUcTpiii. BiH BUKOHYE po60Ty Ha nigiiom, TpaH-
CMOpPTyBaHHS abO CTUCHEHHS PiguH i rasis.

Heroptoui rasy — ue rasu, ki He 34aTHi ropitu.

HeoH — ue 6e36apBHUIA ras, 6e3 cMmaky i1 3anaxy. Mae BUCOKY eneKTpo-
NPoBigHICTb. Tlpyu NPOXOMKEeHHI Yepe3 HbOro CTPyMy SCKPaBO CBIiTUTLCA
BOrHAHO-YEPBOHMM CBIT/IOM.

HepiBHOMIpHUI pyx — Ue pyX, Nig 4ac AKOro Ti/flo 3a OAHAKOBI NPOMIDKKN
yacy NpoxoAnTb HEOOHAKOBUI LLUAX.

Hepo3s'eMHe 3'egHaHHA — Le 3'€4HaHHSA, po36MpaHHs AKOro HeMOX/IMBe
0e3 pyriHyBaHHSA 3'€AHaHNX eNEeMEHTIB.

Hepyxome 3'egHaHHA — Ue 3'€QHaHHSA, Y AKOMY [Bi AeTani CKpineHi
ojHa [0 OfHOI CTaTUYHO (HEPYXOMO).

HbIOTOH — Ue oAVHUUA BUMIPY CUIN.

O
Ob6epTasibHUIN pyx — Le PyX Tifla No KPYroBii TPaeKTOPIT y340BXK (hiKCO-
BaHOrO LIEHTPY. YCi TOUKM Tifla pyxatoTbCA Ha MOCTIHIM BigcTaHi Big LLEHTPY.

T

Mackasnb (MNa) — ue oANHNLA BUMIpHOBaHHS TUCKY.

MacoBa nepepgaya — uUe Nepejaya pyxy Bif, O4HOro LWKiBa JO iHLWOrO 3a
[OMOMOroro naca.

MigWNHNKKM — ue NpoCcTuii MexaHi3Mm. BiH 3abe3nevye obepTasibHUI PyX
BaiB i KoJic.

Mneye Baxkensa — e pykiB'A, abo CTep>KeHb BaXKens.

Mneye cnnu — ue BiACTaHb Bif TOUKM ONOPU A0 NiHIT Aii cunu.

MHeBMaTUYHI NPUCTPOI— Ue IHCTPYMEHTU | MPUCTOCYBaHHS, SIKi MPUBO-
OATb Y Ait0 CTUCHEHUM TMOBITPAM.

MoBiTpa — ue cymiw rasis. OCHOBHUMW MOro KOMMOHEHTaMU € KUCEHD,
BYINeKUCANA ras ta asor.

Monicnact — ue 06'eAHaHHA PYXOMUX i HEPYXOMUX G/IOKIB.

MocTynasibHUIA pyXx — Ue pyx Tisla N0 NpsAMIi NiHii. Yci TOYKU Tina onwucy-
FOTb OAHaKOBI TPAEKTOPITy NMPOCTOPI 3a OAWH | TOW caMuii Yac.

Moxuna nnowmHa — ue naowyHa (nnacka NoBepxHs), HaxmneHa nig ne.-
HVM KYTOM.
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P

PiBHOBara — e cTaH Tina. Y pisHoBas3i Ti/lo abo Hepyxome, abo pyxaeTbcs
PiBHOMIPHO, TOOTO 3 MOCTIHOK WBUAKICTHO.

PiBHOMIpHMIA pyx — Ue pyX, Nig 4Yac AKOro TiZlo 3a OAHAKOBi MPOMIDKKMN
yacy rnpoxoanTb OHaKOBY BifCTaHb.

Pos'emHe 3'egHaHHA — Ue 3'egHaHHA, SKe MOXHa Heo[4HOpa3OBO pPO3-
oupaTn i 36mpatn 6e3 pyriHyBaHHSA ab0 yLIKOAKEHb 3'€AHYBaHUX eNeMeHTIB.

PosnopollyBay (PO3NuaoBay) — Lie MexaHiuHuii NpucTpiii. Moro Buko-
PUCTOBYIOTb OJ/1 PO3MNUIEHHA PIgVIH.

Pyx — ue 3MiHa MosoXkeHHs 06'ekta abo MOro nepemilleHHss 3 O4HOro
Micus B iHLIe.

Pyxome 3'eaHaHHSA — Ue 3'eAHaHHA geTasneil, Npu SKOMY BOHU PyXakTbCH
OflHa BigHOCHO iHLLOI.

Pyxomunin 6/10K — Lie MeXaHi3M, y SKOMy Mif 4Yac NepemilleHHs BaHTaxXy
O[HOYAaCHO pyXaEeTbCs i caM B6/10K.

C

CepegHsa WBUAKICTb — Le (hi3nyHa BennymHa. BoHa AOpPIiBHIOE BiAHOLLEH-
HIO BifCTaHi 4O 4yacy, 3a KM U0 BiACTaHb NPONAEHO.

Cunna — ue Mipa B3aemMogii Tin i npnymnHa 3miHu ix popmMmu abo LIBUAKOCTI.

Cuna rpaBiTaLii— ue cuna THKIHHS.

Cunna TepTa — ue TUM KOHTaKTHOI cunu. BoHa Aie MK napor AOTUYHUX
NOBEPXOHb | MparHe NPoOTULIATA PyXy OAHIEI NOBEPXHI 3 iHLUOHO.

Cmor — ue Tmn 3abpydHEeHHs NOBITPSA. BiH BUrnagae sk AMMOBUA TyMaH.

CnnaBuy — Le cyMmill ABOX abo KiJIbKOX MeTasliB.

Cratuka — uUe po34in MexaHikn. BoHa BuBYae cuiu, AKi AilOTb Ha Tina
Yy CTaHi CroKok B ymMOBax piBHOBaru.

CTiliKiCTb — L Mipa TOro, HacKifibkv iMOBIpPHO, WO O6'EKT NepeKNHeTbCA
npu WTOBXaHHI a60 NepeMilleHHi.

T
TennoisonAatTopyn — Le Marepianu, ki He NpPoBOAATb Tenso.
TensonpoBigHICTb — 34aTHICTb NPOBOANTU TEMNJO.

Tepta — ue isnyHa cuna. BoHa BUHMKAE MK ABOMa MOBEPXHAMU, AKi
rnepebyBaroTb Y KOHTaKTi 0gHa 3 O4HOH0.



TUCK — Ue Mipa cunu, Woe Aie Ha 3aaHy naoLlly rnoBepxHi.

TuCK NOBITPSA — Le Bara MoJsieKyn MNOBITPS, SKi TUCHYTb Ha 3eMto.

Touka Bigniky — ue micue abo 06'eKT, AKi He pyxaroTbCS.

Touka onopu — Lie TOUKAa, B SIKI BaXKi/lb MOBEPTAETLCS ab0 BPIBHOBAXKYETLCS.
TpaekTopia — ue WAsx, AKUM PyXaeTbCs TiNo.

y

YCMOKTYBaU1bHUI (PO3PIig>KyBasibHMIA) HAacoc — Le OA4MH 3 BUAIB Mexa-
HiYHMX HacociB.

e

di3zmka — uUe rasly3b Hayku. BoHa BMBYae marepito i pyx (Big Hanig piBHi-
LWINX MOJIEKYN | aTOMIB A0 Hanbinblumx 3ipoK i BcecBiTy). A TakOX Te, AK BOHU
B3aEMO/iOTb 3 eHeprieto i cnuiamu.

dnrorep — ue npunag ans BUM3Ha4YeHHsA HanpsMmKy BiTPy. BiH cknagaeTbes
3 ABOX YacTuH. Lle BKas3iBHUK i DiIKCOBaHUI MOKaXKUMK HAMPSAMKY.

dTOP — Ue HeroproUmnii OTPYMHWIA ra3 CBITI0-3€1€HOr0 KONbOpPY 3 PIi3KUM

3arnaxom.

X

Ximisas — ue ranysb Haykn. BoHa BMBYae BNacTUBOCTI PEYOBWH, TX B3aEMO-
Jit0 Ta NepeTBOPEHHS.

Xnop — ue 3eneHyBaToO->XXOBTUI ra3. Mae ay>ke CUbHUIA 3anax i € OTPyi-
HUM N8 NOANHN. PO3UUHAETLCA Y BOA,.

L,

LleHTp Baru Tizla — Le TO4Ka, B Kl Bara piBHOMipHa 3 ycix 60KiB.

LapHipy — pyxome 3'eiHaHHSA 4YacTuH. BOHO 3a6e3neudye X o6epTaHHS.

LBnAKiCTb — Le Mipa TOro, HacKifibky LUBUAKO Ti/IO PyXaeTbCs. A TaKoXX
AKY BifiCTaHb BOHO MOAOMa€E 3a NEBHUIM MPOMIKOK 4acy.

LLlecTepHi — e Koneca 3 3yOusamMm Ha Kpasix.

LLInoHKa — feTasib, AKy BCTAHOB/IOKOThL Y Masax ABOX AOTUYHUX AeTasnei.
BoHa nepelukomkae nMoBOPOTY UM 3CYBY LUX AeTanei.
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HaB4yasibHe BUgaHHA
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CxBaJieHO A/11 BUKOPUCT aHHSA B OCBi THbOMY MPOLLECi

BunoaHo 3a paxyHOK gep>XaBHUX KOLUTIB.
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