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PebsiTa, BB NPUCTYTIAETE K U3YUYEHUIO HOBOI'O AJIA BAC ITpeAMeTa, KO-
TOPBIH HadbIBaeTCA «PUUKA».

CnoBo «pu3HUKa» IPOUCXOAUT OT IPEYECKOTO CJI0Ba «DIO3UCH , YTO 03-
Hayaet npupoda. OHO BIEPBLIE MOABHUJIOCH B COUMHEHHUAX OJHOI'O U3 Be-
JUYANIINX MBICIUTENEH ApeBHOCTY — ApHceroTrend, xusuero 8 IV B, 1o
HaImen spol.

B pycckmit A3bIK cyioBO «(pusauka» Owlj0 BBegeHOo Muxauaom Ba-
cunasesudem JIOMOHOCOBBIM, KOrJa OH M34aJl B PoccHu MepBhIi yUeOHUK
(hUBUKH B IEPEBOJE C HEMEIIKOTO SA3BIKA.

dusuKa — OJHA U3 OCHOBHBIX HAYK O IIPUPOJE.

Ecnun BHMMAaTENbHO NPUTIAAETHCA K IIPOMCXOAAMEMY B OKDPYIKAMO-
IeM HAC MUpe, TO MOJXHO 3aMETUTh, YTO B HEM IIPOUCXOAAT pasHoobpas-
Hble UBMEHEHUA, WU ABJLEHUSL.

HSMeHeHl‘lﬂ, npoucxogdinue ¢ TeJaMHu M BelleCTBAMH B OKPYXKAaX0-
eM MHpe, Ha3bIBAKOT ABJICHUAMMH.

Tak, HAUPUMED, KYCOYEK JIbJa, BHECEHHBIH B TEIJIYI0O KOMHATY, HAU-
HeT TasaTh. Boia B ualiHUKe, MOCTABJIEHHOM HAa OTOHBb, 3aKuruT. Eciu mo
IIPOBOJIOKE MPOIYCTATH 3JEKTPUYECKUNA TOK, TO OHA HATPEETCS U MOJKET
JlaXKe paCKaJUThCA JOKpAcHA (KaK B AJIEKTPHUECKOH JIaMIIOUKe).

TasHue NbNa, KUIEHUE BOALI, NAJeHUEe KaMHs, HATPEBAHUE IIPOBOJIO-
KU TOKOM, BETep, I'POM —— BCE 3TO PA3JIUYHbIE ABJIEHU.

B dusuke n3yvarmr: MexaHuveckue, sneKmpuiecKue, MazHum-
Hble, mennossvle, 386YK0E8bLe UL C8emoOable A8AeHUs. Bee 3TU ABIeHNA
Ha3bIBAKOT (PM3NIECKUMHU.

JIxo0nle NMpeBpalieHUA BeNIeCTBA MJHM HPOABJIEHHA €ro CBOMHCTB,
npoucxoaaunue 6e3 U3MEHEeHHA COCTARA BEIIECTBA, HA3BIBAIOT (hu3Huue-
CKMMM SIBJI€HUSAMH.



T oxer Tu OofHA TaKad HayKa, Kak Gusuka,
U3YUYUTH MHOMKECTBO sIBJIeHUI?

dusuxa ob6xaaj. T HEOOBIKHOBEHHOH O0CO-
6eHHOCTHIO. VI3yuass camMble IPOCTHIE SABJICHWSI,
MOJXCHO BbLIBECTU 00uilULe 3AKOMbL.

Hanpumep, usydas cBoGogHOE IafeHe 11a-
PHKOB, UMEIONIUX PA3HBIA pasMep, ¢ pasjind-
HOU BBHICOTBI, MOXXHO YCTAHOBUTL 3aKOHEI, KO-
TOpble OYAYT BBINIOJIHATLCA [PH TAJAEHUH JpY-
rux Teja.

3adaua ¢pu3ukru COCTOUT B TOM, UTOORI OT-
KPBIBATH W M3yUaTh 3aKOHBI, KOTOPhIE CRA3LIBA-
0T MeXIy co00il pasjauuHble (PU3NYECKUe ABRJICHUS, MPOUCXOLSIINE B
IIpupoje.

Hanpumep, BbiicHEHO, YTO NMPUYMHON MAaJeHUA HA 3EMJIIO pasjind-
HBIX TeJ ABIAETCA UX HpUTsKeHne 3emieil, CMeHa THA U HOUU O0'bACHS -
ercs TeM, YTo 3  1d B[ aaeTcsa BOKPVT croel ocu (puc. 1). Ogua ua npu-
YHH BOBHUKHOBEHUSA BeTPa — HEPABHC._ . 10€ HATPeBAHME BO3AYXA U T. [.

HM3ayuenueM nprpoibl 3aHUMAIOTCS M ApYyrue HAayKu: 6MOJOrusa, Xu-
Musi, reorpadus, acTpoHOMUSI. Bee aTH HAYKU IPUMEHSIOT 3aKOHBI (hH-
3uku. Hampuwmep, B reorpadguy oHM HeOOXOAMMEI AJIsi 00BACHEHUSA KJIHN-
MaTa, TeueHUs PeK, 00pa30BaHUA BETPOB U APYIUX ABJIeHMNi. B acTpoHo-
MUU 3aKOHBbI (PUBUKM UCHOJL3YIOT IIPU U3YUYEHUH CTPOCHUA W PA3BUTUA
HeOeCHBIX Tell.

W3 sToit KHUrY BBl Y3HAETE 0 MHOIMX BasKHEHINUX OTKPBLITHAX, OJa-
rosiapsa KOTOPBIM Pa3BUBAJACH (PU3UKA, UBYUUTE PA3NUUHEIC (PUSHUECKUE
ABJIEHWUS, TTOMMeTe, KaK OHH CBA3AHBI MEXKIY cO00M, y3HaeTe UMeHA yde-
HBIX, OTKPBIBIIKUX Ba: Herirme 3aKOHEL.

) 4

1. 4Yto Takoe ¢dum3nka? 2.' ro nayyaer ¢dusmka? 3. [puseagute npumMepsl
dusuydeckmx genermin |, Moyer ; GU3nKy CHUTAIDT OOHOW U3 OCHOBHbIX HayK
o npupoae?

B pusuke, KpoMe OOBIYHBIX CJIOB, HCIIOJBL3YIOT CIIeIUAJIbHbBIE CJIOBA,
WIH me » Uk’ , © DJ3Hauaiomue puandeckue MoHATHs. Hexoropnie ua
TAKKX CJIOB IIOCT' - eHHO BOLILJX B HAL ,’ DA3rOBOPHYIO peub. Hanpumep,
TAKUe, KAK «3JIe . . 1€CTBO», «IHEPIUA», «CUIA» U AD.
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B dhusuke Kaxxgoe 13 0F .. ..O0IUX Hac TeX (IeCYUHKY, KAMEHB, J1y-
HY) IPHHATO HASLIBATE Pu: "1 ' MEeJ0JL WU [POCTO MEJlOM.

duauyecKkue TeNa MOKAIAHBI HA PUCYHKE 3TO pYy4YKa, JIMCTOK,
KAIlJIsI BOAbI, TEHHUCHBIA M.

Beaxkoe Tesno nmeer popmy v 066 1. Ha pucyrke 3 n3oOpakeHn! Teia
pasHoif GopPMBI, HO O 1 .AKOBOIo 00heMa — KYCOK IJaCTUJIVHA ¥ CJIOH,
BBUIEIIJIEHHBIH U3 TAKOIO ‘Ke KYCKa muacTunuHa. Ha pucyHke 4 — Tesa
pasHoro obbeMa, HO OJAUMHAK. sO0H 4 , ™I — JBE JIOJKKMU.

Bce 1O, M3 uyero cocToAT (PH3UYECKIE Teu, HA3BIBAIOT BEIIECT-
BoMm. Jeneso, Menh, pesHa, BO3AYX, BOLA — BCE ATO PA3JIUYHEIE Bellje-
cTBA.

Boaga — BemectBO, Kannsg Boabl — GUINYECKOE TEJO, ATIOMUHNHN —
BEILECTBO, ANIOMUHUEBAA JIOKKA — PHU3UICCKOE TEJIO.

Beuwecmaeo — 3T0 OOJUH U3 BUJOB Mamepuu. A CIOBOM «MaTeDHUS»
B HayKe HA3hIBAIOT BCE, UTu €CTh BO Ly 2JIeHHOM.

Martepuss — 3T0 B¢ TO, -~ .y _ 'ByeT 0 Bc JileHHOW He3aBHCHMO
OT HAlIero CO3HAHUA (He0ecHBIe Tejia, PACTEHMS, JKMBOTHEIE U JAP.).

ITpumepamMu APYroro BUAA MATEPUM SBJISKIOTCA CBET, PANVOBOJIHEIL.
Ham uaBecTHO, YTO PAJUOBOJHEI PEAJLHO CYIECTBYIOT, HECMOTDSI Ha TO
YTO MBI UX HE BHINAM.

B aTom nmaparpade BbI IO3Hawk: = JIUCh C HOBBIMH JJIsSI BAC TEPMHHA-
MU: QuU3uiecKoe meao, 6eu,ecimneo, Manmepus.

H3ayuas dusm: ,, BB ,yJeTe 1INC  HHO PACIIUPITHL CBOM 3HAHUA, Y3-
HABATh HOBBLIE TEL_ MHBLI 1 T€ ~( _ blil ~ OCTUTATh A3BIK dTOU UHTEPECHOMH
HAYKH.



) ]

1. 410 B dun3nke NoHUMAKOT NOL TEPMMHOM «PUIMHECKOE Teno»? 2. 410
Ha3LIBAKOT BEUWECTBOM? lMpuBeaute npumepbl GU3NYECKUX TENT U BELLECTB.
3. B 4eM cx0ACTBO M pasnuume Ten, M3oBpaxeHHbIx Ha pucyHkax 3, 47

Muorue 3HaEUA TOJYUYEHEI JIOABMM U3 COOCTBEHHBIX HAGHIOMEeHU.

s usyueHnst Kakoro-aubo ABJIeHUsT HeoOXOMUMO IIpeX e BCero Ha-
OJIr07IaTh €ro ¥ 0 BO3MOXKHOCTH He OJWH pa3d. UToOhI U3YUUTL TAKOE SAB-
JleHWe, KaK IaJleHVe Tesl Ha 3eMJII0, HeJOCTAaTOYHO OJUH pas3 YBUJIETH,
Kak IagaeT TO WJIH MHoe Teyo. CreayeT BEIACHUTHL, OyAeT J¥ pa3HUIA B
nageHuU TeJa JIETKOro u Tsaxesoro. OTUHAKORO JIU TANAIOT TEJA PasJiuyi-
HBIX Pa3MeEPOB C PA3HON BHICOTRI? ATO MOMXKHO Y3HATH, €CJIM MHOTO Pas Ha-
GIIOATEL PA3JINUHEIE CIIYUAM TTAJECHUA TEJI.

Koneuso, x1aTh, noka Kaxoe-a1ubo TEJIO yrajeT camo, He cTouT. [asa
3Toro 6epyT pasHbIe TEJIA U 3aCTABIAIOT WX NMagaTsk. TeM caMbIM BHI3LIBA-
IOT ABJEHUE NAJEeHUs TeJl, UHLIMHU CJIIOBAMU, NIPOBOAAT onbIT. Bo BpeMa
OITBITOB OOBIYHO BHINIOJHAOT UIMEPEHIULA.

OmBITHI OTINYAIOTCS OT HAOKIONEHUH TEM, YTO UX IPOBOJAT C OIIpeJe-
JIeHHOH 1TeJIbI0, 110 3apaHee o0AyMaHHOMY TLTaHy. JI1A cocTaBIeHUA TAKOTO
IIJIaHA JyYIile BCeT'O UMeTh IIpeJBaPUTEeNbHbIe NOTaIKN O TOM, KAK IIpoTe-
KaeT fABJleHWE, T. €. REIABUHYTL 2ZUNROME3Y.

Breiasuras Ty miiv wHyIO runoTesy, yde-
HBIé ¢ TIOMONIBIO (PU3UUYECKOTO BKCIEDU-
MEHTA HAXOLAT IIOATBEPIKICHUE (uamde-
CKOU TEOpHUH HUJIU €€ OITPOBEpPIKEeHUE.

Yrobsl mOJMyYATh HAYUHBIE 3HAHUA 00
OKPYIKAIOUIEM HAC MHPe, HeoOXOoauMo 06-
AYMATHE U OOBSACHUTH PE3YJLTATHI ITPOBE-
JEHHBIX OIBITOB, HAWTH HPUYMHBI HALJIIO-
IaeMbIX ABJICHUMH, CAEJATh 8bLB0OObL.

’ . HsrectEa JereHga 00 UTAJILAHCKOM

: yuernom I'. T'ammnee. s Toro uTobbI M3Y-

:l YNTh, KAK NPOHCXOJUT IajJeHue Teja, I'anu-
! Jeil pOHAJ pasHbIE IIAPHI ¢ HAKJIOHHOH Oar-
' ] ' um BT. ITuse (puc. 5). [Ipoxenar Taxue onbI-
THI, YUEHBIHA TIOJYUUJ IIOATBEP:KICHUE CBO-

el TMIOTe3bl M OTKPbII 3aKO0H IaAeHUA TeJl.




Ta}ch o6pa30M, VCTOUYHHKAMHU (bHBH‘IECKPIX BHaHI/Iﬁ ABJIAWTCH HAQ-
OM100eHUA UL ONbLMbBL.
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1. Kak ™Mbl rnony4aem 3HaHMA O ABNEHUsIX Npupoabl? 2. Yem oTimHaloTes
Habmoaexusa ot onbIToB? 3. JloCTaTOYHO T OAHUX ONbITOB, AJ1A TOrO 4TOOLI NO-
NYYUTb HAYYHbIE 3HAHWA?

B 6bITY, TEeXHUKE, IIPH U3YUeHU U GU3UIECKUX ABJICHUI YACTO IPUXO-
JUTCA BBIIOJIHATS Pa3JuyHbie namepenns. Tak, Hanpumep, uadyyas najie-
HUe Tesia, HeOOXOAUMO U3MEPHUTEL BBICOTY, ¢ KOTOPOH nafaeT TeJio, Maccy
TeJla, ero CKOPOCTh, BpeMsa mHafeHusi. Bricota, Macca, CKOpoOCTh, BpeMdA
U T. . ABASAIOTCS (PHU3NYECKUMH BeJHYHHAMH. PU3UUYECKYIO BEJIUUYUHY
MOYKHO U3MEPUTD.

H3mepuTs KaKylo-HHOYIs BeJIMUYHHY — 3TO 3HAYUT CPABHUTH ee
C OTHOPOJAHON BeJWYHMHOMU, MPUHATOMH 34 eIUHHUILY.

Tak, HATIPUMED, UBMEPUTH AJUHY CTOJIA — 3HAYHUT CDABHUTH €€ C JpY-
ro¥ IIMHOHN, KOTOpas NMPUHATA 34 €IUHUNY AJIUHBl, HAIDUMEP ¢ Mempom.

Jlist kaxkaou GuandecKod BeJIMYUHbBI MPUHATHI CBOU €ITUHUIIHI.

Il ynobcTBa BCce CTPAaHbI MMpPa CTPEMATCS IIOJIB30BATHCS OJHHAKO-
BBIMH exuHUNAaMu ¢pusuueckux BesuduH. C 1963 r. B Poccnm 1 apyrux
cTpaHax npumensierca MexxayHaponuasa cucrema equuul, — CU (cucre-
Ma MHTEPHAMOHAJKLHAsA). B aTOM cucreMe OCHOBHOM eIUHUIEH IJIWHBI
apuasercs memp (1 m), eqununeit BpeMenu — cexyrda (1 ¢), exuHULER
Maccel — xunozpamm (1 kr).

YacTo NPUMEHSAIOT eqUHUAINBI, KoTopble B 10, 100, 1000 u 1. 1. pas
OoJIbIlle MPUHATHIX eZUHUL, (Kpammuwvie). OTH eIUHUNbl MMOJYYUIN Ha-
MMEHOBAHUS C COOTBETCTBYIOIIUMMU ITPUCTABKAMM, B3STHLIMU M3 T'DeUe-
ckoro ssuka. «exa» — 10, «rekto» — 100, «xumo» — 1000 u ap.

Ecnu ucnoawayioress equHunbl, Koropeie 8 10, 100 u 1000 u . x.
pa3 MeHbNIe MPUHATHIX eIUHUI (00AbHbLE), TO TIPUMEHAIOT IIPHUCTABKU,
B3ATRIE U3 JATHHCKOro s3wika. «Jlermu» — 0,1, «camTu» — 0,01, «Mui-
au» — 0,001 u gp.
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IIpucraBKH K HA3BAHUAM € MHMIY

r — rexro (100 uin 102) " g — neuu (0,1 uan 10” 1)
K — Kuio (1000 uian 103) ¢ — cauru (0,01 uym 10” 2)
M — mera (1000000 uan 108 = M — mum (0,001 wiu 1073)

ITpumep.. JinnHa TeHHUCHON PAKETKM 60 cM. Boipasure ee JuIUHY B
MeTpax (M). -
60 cm = 0,6 M 6+ 107 M.
- [AnA npoBeieH U ONBITOB HEOOXOAUMBI NPHBOPBI. OAHU U3 HAX OYEeHB
POCTHI U npeAHaaﬂaqubr JUTA IpOCTHIX uaMepennit. K rakum npudopam
| MOYKHO OTHECTH: U3MEPHUTENBbHYI0 JUHeHKy, pyaeTky (puc. 8), uamepu-
' TeJbHBIR uauHAp (puc. 7) u ap..
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ITo mepe pasBuTHag GU3NKHU ITPUOOPHI YC- .
JIO)KHAJNCHL M COBEPIIEHCTBOBANHNCE. IloARM- Tt
JUChL amIepMerpbl (puc. 8), BOJBTMETPHI
(puc. 9), cekyunomeps! (puc. 10), repmomer-
pe! (puc. 11, 12).

HamepurensHsle npubopbl, Kak NIpaBU-
JIO, UMEIOT MIKaNy. OTO 3HAYKT, YTO HA TIPH-
60ope HAHECEHBI IIITPUXOBLIE HEeJEeHUs, 4 PA- ,
TOM HAIIMCAHBLI 3HAYEHUS BEJUYHH, COOTBET- C e L8 ow
CTBYIOLLIME [JeJeHUAM. PaccTOSHUS MEXAY )
IBYMs IITPMXAMK, BO3JIe KOTOPHIX HAMUCA-
HbI 3HAUEeHUSA QU3UIECKONA BEJIMUUHBI, MOT'YT
OBITH JOMOJHUTENBHO DPA3AEJEHE emie Ha He-
CKOJIBKO JeJIeHWil. ITH OejleHWs HHOrjga He

~—

0003HAYEHEI YHCJIaAMUA, c
OnpenennTh, KaKOMY 3HAUYEHUIO BeJIN- (o R
YUHELEI COOTBETCTBYET KAKIOE camMoe Mayoe o
JesgeHne, HetpyaHo. Tak, HampuMmep, Ha pH- oo 'C
cyHke 6, a w3obparkeHaA U3IMEPUTEIbHAS JIU- 1T 0 40 || 40
Hetika. Hudpamu 1, 2, 3, 4 u 1. A. 0603HAUE- go s
HBI PACCTOSHUS MEXAY NITPUXAMH, KOTOPLIE :_: 30
pasaeneHs! Ha 10 oguHaKOBBIX Aexeduii. Cie- pm 1 o
IOBATEJBHO, KaXKAOoe JeleHue (PacCTosHHE o 20—;4 :—2—0
MeXAy ONMKalmuMy mWITPUXaMH) COOTBETCT- 3770 10—§ :“1 0
ByeT 1 MM. JTa BeIWYMHA HA3BIBAeTCA IIEHOM r e _51 =
JeJIeHUA NIKAJLI Ipubopa. '—_H_D 0Z = o
ITepenq TemM KaK OPUCTYIIUTH K M3Mepe- ‘: : =
HUO GU3NUYEeCKOH BeJIUYHHBI, CJIeIyeT OIIpe- o ﬁ
OEJIUTH [eHY AeJeHUA LUIKAJIBI UCIOJb3yeMO- B

ro npubopa.

Jlnss Toro yTo6hl ONIPEJeIUTh LIeHY JeJie-
HUA, He0OXOOUMO:

— Hallmu 0ea bauxcaiiuiux wmpuxa
WLKaabL, 603Jl€ KOMOPbLX HANUCAHbL 3HA-
4eHUS BENUYUHDbL;

— 8blwecms U3 60abULE20 3HAYEHUS MEHbULEE U NOJYUEHHOE YUC-
210 pa3feaumsb HA HUCAO OesleHUll, HAXOO0AUUXCA MeHOYy HUMU.

OnpegenuM ILeHY AeJleHUS TEPMOMETPa, M300pa’keHHOro Ha PHUCYH-
ke 12.



BoapMeM ABa IITpHXA, OKOJO KOTOPLIX HAHECEHBLI 3HAYECHUA H3Me-
psAieMoil BeJIMYUHEI (TeMIIEPATYPhI).

Hanpumep, mrpuxu ¢ obosnadenuamu 10 °C u 20 °C. Paccrosuus
MEXIYy 3TUMHU INTpuxaMu pasnenenbl Ha 10 penenwmii. CiegoBaTesbHO,
LeHa KaXKJOoro nejeHud Oy/JeT pasHa:

20 °C — 10 °C _
10 B
CremoBaTenbHO, TepMOMETD MOKa3bsIBaeT 24 °C.

02

1 °C.

1. HT0 3HAYUT NBMEPUTb KaKYIo-NubHO BeNUHMHY? 2. KakoBbl e QUHWLbLI Onvi-

Hbl, BDEMEHU, Macchl B CN? 3. Kak onpeaenseTtcs ueHa AeneHuns Wwkansl uame-
pUTENBHOrO Npndopa?

$

1. OnpenenuTe MeHy geleHus cekynmpomepa (cm. puc. 10).

2. ITo pucyskam 8 u 9 ompejeauTe LEeHY NeJEHUS aMIepMerpa Hu
BOJNIBTMETPA.

Besikoe mamepenmne MoskeT OBITH BBIITOJHEHO ¢ 0OJbIIEH WM MEHB-
e TOUHOCThIO.

B xayecTBe mpuMepa paccMOTPUM M3MepeHUe IJIUHBI OpycKa JeMOH-
CTPAIIHOHHBIM METPOM C CAHTUMETPOBBIMH feJeHuaAMH (puc. 13).

- —L
/, A A A B R

’
r

Brauane onpegesum ueny geneHuns auHenku. OHa OygeT pasHa 1 cMm.

Ecnu neBmIii KOHel JIMHEHKU COBMECTUTL ¢ HYJEBBHIM IITPHXOM, TO
IIpaBRIiA OyaeT HaxoauTheA Mexkay 11 u 12 mrpuxamu, Ho Onmxe k 11,

Kakoe >xe 3 3TUX ABYX 3HAYEHUH claeAyeT NPUHATEH 34 JJHUHY ODYC-
ka? OQueBHAHO, TO, KOTOPOE OJMXKe K UICTHHHOMY 3HAYEHHO, T. €. 11 cM.



Cuuras, uTo gyiuHa O6pycka 11 ¢cM, MBI JONYCTHJIM HETOYHOCTh, TAK
Kak 6pycok uyTh auuHHee 11 cm.

B dusuke gonyckaeMyoo IIpU M3MEePEHUU HETOUYHOCThL HA3bIBAIOT IMO-
rPeIfHOCTRI0 M3MepeHuid. [lozpewtHocmv u3mepeHus He Moxucem
Obtmb 60abULE UeHbL OesleHUs u3mepumenbHoz0 npubopa.

B mHamem ciyudae IOTPEUTHOCTH M3MepeHUusaA OpYCKa He IPEBBIILAET
1 cm. Eciv Takas TOUHOCTE M3MEPEHUH HAC HE V/IOBJIETBODSET, TO MOMKHO
NIPOU3BECTH U3MEPEHUA ¢ Honbitet TounocThio. Ho Torga npugercs BasaTh
MacIITAOHYIO TUHEHKY ¢ MUJIJIUMETPOBBIMU JIeJICHUAMIH, T. €. C I[eHOH Je-
nesus 1 mm.

B atom cnyuae gnvHa 6pycKa okaskercs parHoiul 11,4 cMm.

W3 sToro npuMepa BUIHO, UTO TOUHOCTH U3MEPEHU T 3aBUCUT OT I€HbI
IeJIeHUS LIKAJbI Ipudopa.

Yem MeHbIIE IIeHA JEIeHUA, TeM 0O0JIbIIe TOYHOCTh M3MEpeHusd.

TouHOCTh M3MEPEHUA IABUCUT TAKYKE OT IPABUJIBLHOTO IIPUMEHEHUS
M3MEPHUTEILHOrO IPHO0opa, PACIONI0KEHNS IJIas3a [IPH OTCUeTe o npubopy.

BenencTBrue HecoBepiieHCTBA M3MEDPHUTEJIBHBIX NPHOGOPOB M HANIUX
OPraHOB YYBCTB MPU JIIOG0M H3MEPEHUN ITOJYYAIOTCA JUIIbL IPUOTUIKEH-
HBI€ 3HAUYEHUS, HECKOJBKO 0OJbIIYE UJIX MEHbIINE HCTUHHOTO 3HAYEHU S
U3MepPSAEMOii BeJTUUHHBI.

Bo BpeMs BhINOJMHEHUS J1a00PATOPHBLIX pabOT UJIK IMIPOCTO UBMEPEHUH
cJenyeT CUUTATh, UTO:

nozpeuwrHocms Uu3MmepeHuill paséHa nNoOJLOBUHE UeHbL OeleHUA

WKAAbL UBMEPUMENLbHOZ0 Npudopa.

WUamepum AnuHY IIapUKOBOH pyuku. HyJjieBylo OoTMeTKY JHMHEHKU
COBMECTHM C OJHMM KOHIIOM PYYKH, a APYTOil ee KOHEIl OKaKeTcA BOJIU3N
14 cm. lena geneHnss nuHeHKU 1 MM, TOrga IOTPELIHOCTH U3MEDEHUS
oyner pasra 0,5 mm uam 0,05 cM.

CnenoBaTenbHO, JIMHY PYYKH MOXKHO 3alTMCATH B BUJeE:

1= (14 + 0,05) cm,

rae | — piuuHEA PYYKH.
HeruHHOe 3HaueHHE OMMHBLI PYYKM HAXOOUTCS B WHTEPBAJE OT
13,95 ¢m go 14,05 cm.

IIpu 3anucu BeIUUNH, ¢ YUYETOM IIOIPEITHOCTH, CJENYET OOJIb30BaTh-
csa hopMyTIOH:
A =at Aa,

rape A — usMmepseMas BeJIMUUHA, @ — Pe3YJbTAT U3MepeHUH, Aa — 110-
I'PDEITHOCThL U3BMEPEHUH (A — Iped. 6YKBa «JeJbTa» ).



&

1. Kak NoHMMATL BbipaXeHue «U3MepuTb OJMHY C TOYHOCTBIO [O 1 Mm»?
2. MOXHO N ANHEINKOMN, UMEIOLLEN CaHTUMETPOBLIE AENEHUSA, U3MEPUTL AAUHY
C TOYHOCTLIO A0 1 MM? 3. KakoBa CBA3b TOYHOCTY U3MEPEHUIA C LIEHOW AeneHns
wkansl npubopa? 4. Kakolh ¢dopmyrno HeobxoauMo MoNbL30BaTLCH Py
onpeaeneHnu GU3nYeCKux BEINHUH C YHETC | NOMPEWHOCTN?

$

1. amephTe JTUHEHKON ¢ MUJIIMMETPOBHIMU JIEJEeHUAMU AJHHY H
IMUPUHY BaNIero y4YeOHHKA. SAMUIMTHTE PEe’YJIBTATEI ¢ YYeTOM TO-
TPEITHOCTH U3MepeHus.

2. [lonb3ysick pucyHkom 11, ompeaenuTe MOTPEITHOCTh N3MEPEHUS
TpagyCHUKA.

PaaBurie GOUIMKH COMPOBOMKAAIOCH H3MEeHEHUEM TNpeJCTaBIIeHUH
Jroned 06 oxkpyskaroimeM Mupe. OTKA3 OT IPUBBIYHBLIX B3ITIAJOB, BOSHUK-
HOBeHUe HOBBIX Teopuii, usyueHue GM3NUECKUX SIBJICHUII XapaKTepHO
A3 GUBUKH ¢ MOMEHTA 3aPOXKAEHIS 9TOH HAYKY IO HAITNX JTHeH.




BaskHoe 3HaYeHHE HMEIOT OTKPLITHA B 001acTH (GUBUKHK JJIA Pa3BU-
TUS TeXHUKU. Hanpumep, OBUraTe/Nb Bl.yTPEHHETO CrOPAHUA, TPUBOIA-
WU B OBMIKEHUE ABTOMOOUJIM, TEIJIOBO3RI, PEYHBIE M MOPCKHe Cyaa
(puc. 14), 6611 CO3/1aH HA OCHOBE N3YUYEHUS TEILIOBBIX ABJIEHUH.

C pa3BUTHEM HAYKU B TEXHUKE 34 MOCJeIHUE TECATUJIETUS IIPOU30-
OIJIY I'PAHIUO3HEIE U3MEHEHUSA.

To, 4TO paHbllle CUNTATOCh ¥ YUHOH (PaHTaCTHKOMW, ceilluac ABIAeTCs
peasanHOCTBIO. Ceroansa TPYAHO IpEeACTABUTEL HAIILY % 3Hb 6€3 BUgeoMar-
HUTOQOHA, KOMIBIOT 1, )JOUJLHOU U MHTEPHET-CBA" 1.

CoBpeMeHHOE KWHO, TeJIeBUAeHNe, paguo, «MArHUTHAA 3aluch
(puc. 15) — Bce 9TO BOZHUKJIIO IIOCJIE TOTO, KaK OBl M3yYEeHBI MHOIUE
3BYKOBBIE, CBETOBBIE M AIEKTPUYECKUE SBICHMIA.



B cBolo ouepenr, pasBUTHE TEXHUKU
BJINSIET Ha pasBUTHe HayKu. Tak, Hampumep,
YCOBEPIIEHCTBOBAHHBIE MAITUHLI, KOMIIBIOTE-
pbl, TOUHbIE UBMEDUTENbHLIE U APYTHe NPpUuOopEI
HCIIOAL3YVIOTCSA VYEHBIMH NOPH HCCJAeTOBAHUU
dusuveckux aBiaeHuil. Ilocne Toro xar OvLIM
CO3JaHEI COBPEMEHHEIe TPUOOPHI M PAKEThI, CTAa-
JIO BO3MOXKHBIM TJIyOiKe M3YUNUTh KOCMHUYECKOe
IPOCTPAHCTRO.

Ilogo6HEIX TIDUMEpPOB MOYKHO NIPUBECTH
MHOXecTBO. OTKpHITHS, CcleJlaHHble B HAVKe,
€CTb DPe3yJIbTAT YIOPHOI0 TPYAAa MHOTHUX yUe-
HBIX PA3HBIX CTPAaH.

PaccmoTrpuM HeKOTOpBIE ATAIlbl PA3BUTHSA
PU3UKH.

BosHukHOBeHHE (QUBUUECKON TEOPHUH CBS-
3aHO ¢ HMEHEM BBIJAIOIIETOCSA AHTIUHCKOTro
dusuxka u wmarematnxka Wcaaka HerorToHa.
O606mMuUB pesyabTaThl HAOMIOJEHUHA U  OIIhI-
TOB CBOMX IpenmecTBeHHUKOB (M. Kenxnepa,
I'. 'anunes), HeIOTOH cO37Tasl OIPOMHBIN TPY
«MaTemaTHuecKue Hayajga HaTypaJbHOH QUIo-
codhun». B aroit paboTe yueHBI U3JI0IKUJ BAIK-
HeHInVe B3aKOHbI MEXaHWKH, KOTOphle OBLIU
Ha3BaHEI ero uMeneM. 3aKousl HproToHa mpuse-
Ju K OypHOMY DPa3BUTHUIO IPEACTABJIEHHH O Me-
XaHUYECKOM ABUIKEHUU.

JanrsHelimee paspuTHe GU3UKU OIpPeHesIU-
JOCh U3YUEHUEM TEIJIOBBIX U SJIEKTPOMATHUT-
HBIX sBJeHuii. CTpeMJieHUe YYeHBIX IIPOHUK-
HYTh B I'NIYOh TEIJIOBBIX IPOINECCOB IPHUBEJO K
3apPOXKAEHUIO UAel 0 MOJIEKYJSDPHOM CTPOEHUH
BeIIeCTEA.

HccnegoBanus sieKTPpOMArHUTHBIX SABJE-
HUH KOpPEHHBLIM 00pa3OoM H3MEHWJIO HAYYHYIO
KapTuHy mupa. Oxasajochk, YTO HAC OKPYIKAIOT
dusuueckue tesa 1 nois. OBy TeOPUIO 3JIEK-
TDOMATHUTHBIX  sIBJIeHU# cozman J[keitme
Makcgren.



Teopuss Makcseaa o0bsACHIIIA TPUPOLY CBe-
Ta X TIOMOTrJa pa3paboTKe HOBBIX TEXHMYECKHUX
npubopoB U YyCTPOUCTB, OCHOBAHHLIX HA ABJIEHU-
AX 3JIEKTPOMAarHeTu3Ma.

Hosrbrit aTan OypHOro pasBUTHA (PUSHKH Ha-
yajgcad B XX B. BoO3HHKIN M cTand pa3sBUBATHCA
HOBBI€ HalpaBJIeHUA: saepHad (PU3uKa, pravxa
3JIEMEHTAPHBIX YACTHUIL, GUINKA TBEPAOTO TejJa U
Ap. Bospocna pons GuU3UKU U ee BIUAHUE HA TEX-
HUYECKWH U couaabHbIl mporpece. CBOA BKJIAL B
PA3BUTHE COBPEMEHHON (QU3HKH BHECSU BUIHBIE
yuensle Poccuu: H.T. Bacos, II.JI. Kanuma,
JI. 1. Jlagnay, JI. 1. Mangeasmtam, A. M. Ilpo-
XOPOB | 1P.

ApKUM TIOATBEPIKIEHUEM CBA3M HAYKU U
TEXHUKHN SBUJICA OTPOMHBIA IIDODPBIB B 006JIaCTU
u3yyeHuss xKocmoca. Tak, 4 oxrtsabps 1957 r.
B Hanied crTpadHe ObLJ 3aNylieH NOepPBbIA B MU-
pP€ HUCKYCCTBEHHBIN CIIyTHUK 3eMJyu, a 12 ampe-
ag 1961 r. FOpuit Amexceerwu Tarapms cran
MePBRIM KOCMOHABTOM. Ero 1moner paauncs
1u 48 mun. 21 wurons 1969 r. Brnepsble ObLIa
ocymiecTBJeHa ITocagKka Ha JIyHy aMepuKaHCKO-
r0 KOCMHUYECKOro XopabJif ¢ acTpoOHABTAMM
Ha Oopry: Heitstom ApMCTPOHroM u IIABMHOM
Onppurom. Bospmioil BKJIak B HAYYHYIO B TEXHU-
YeCKYIO padpaboTKy KOCMHUUYECKUX ITIOJIETOR CHEJIAN
Cepreii Ilarnosuy Kopoues.

31lech HA3RAHBI JIUIITh OCHOBHBIE 3TAITbI PA3BU-
TUA (PU3VUKU U IIepeyYucjeHbl HeMHOTHE W3 BhI-
Jalonuxes JIOfed HAyKu, CAeJaBIIUX BAKHEIE
OTKDBITHA, 0JIAroAapsi KOTOPhIM pasBUBAJach aTa
HayKa.

[ J

1. Kakoe 3HavyeHne umeet hpuanka gnd TEXHUKK?
Mokaxwute aTo Ha npumMmepax. 2. Kakux y4eHbiX Bbl
3HaeTe? Kakue OTKPbITUA MU BbIiv cAenaHbl?
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Eite B rny6okoit apessoctu, 2500 jgeT Hasan, HEKOTOPbIE YUEHBIE BhI-
CKAa3bIBAJIM MPEAIOJIOMEHNEe O CTPOSHUM BelllecTBa. I'pedecKUil yUeHBIH
Hemokpur (460—370 xo H.3.) cuuTay, 4TO BCe BeOIeCTBA COCTOAT U3
MeJIbUaNIINX YacTHYeK. B HAYUHYIO TEODHUIO 3Ta UJes IMPeBpPATHIIACH
Tonbpko B XVIII B. u nonyunia gansHeiiniee paseutrie B XIX B. BosHUK-
HOBEHUE IDeJICTABJIEHWU O CTPOEHUM BEIECTBA IIO3BOJIUJIO HE TOJIBKO
00'BSICHUTH MHOI'ME SIBJIEHUS, HO ¥ NpeacKas3aTh, KAK OHU OyayT IIpoTe-
KaTh B TEX WJIN HHBIX YCJIOBHUAX. [IoAgBHiack BO3ZMOXXHOCTH BJIUATH Ha
OPOXOMKIEHWE ABJIEHUMA.

MHoOr¥e onbITH IOATBEPIKAAIOT NPEACTARJIEHHUA O CTPOCHUM BEIECT-
Ba. PaccMOTpMM HeKOTOpBIE U3 HUX.

IlonbiTaeMcA cxaTh TEHHUCHBINA
MAYUK. ITpu aTom o6beM BO3AYXAa, KO-
TOPBIM 3aINOJHAET MAY, YMEHbLUIUTCA.
MoxHO yMeHBIIUTHL M O06HLEM HAJYB-
HOro IIAapUKa, U KYCOYKa BOCKA, €CJIH
IPWIOXKUTE HEKOTOPOE Yycuiue.,

O6beM Tena HU3MeHAETCA TaKiKe
e : e _/ ' TP €ro HATPEBAHUH U OXJIAMKIEHUH.

IIponenaem ombiT. Bossmem men-
;o HBIH WJIM JIATYHHEIA ITAPUK, KOTOPBIl
B HEHArpeToM COCTOSSHUU ITPOXOJUT
‘ CKBO3b KoOJbIO (puc. 16). Ecou mia-

A:L\\ f/ T PHK Harpersb, TO, PACIIHPHUBIINCH, OH
é,/ ' /; N yaKe CKBO3b KOJbBIO He IIpoiiger
(puc. 17). Yepea HeKOTOpPoe BpeMfA
MapUK, OCTHIB, YMEHBIIUTCA B O0b-




T'zasa I.

eMe, a KOJBIIO, HAarpeRIIUCH OT INApUKa, PACIOUPUTCHA, U IIIADUK BHOBBb
NpPOUAET CKBO3b KOJIBIIO.

C IIOMOIIIBIO OIIBITA ONIpEeaeJ MM, KaK MEeHJAETCA o0obeM HKHUAKOCTH IIDH
HarpeBaHHUH.

Konby, manoJHeHHYIO AOBEePXY BOIOM, IMJIOTHO 3aKpOeM TPOOKOM.
CkB0O3b NPOOKY MPONYCTHUM CTEKJIAHAYIO Tpybouky. Boaa yacTuuHo 3a-
monsauT TpyoKy (puc. 18). OTMeTHM ypoBeHS: KUJKOCTU B TpyOKe. Harpe-

Bafg KoJa0y, MBI 3aMeTHM, YTO uepe3 HEKOTOPOe BPeMs YDOBEHBL BOJLI B
TpyOKe TIOAHUMETCA.

CnepoBaTtesbHO, NPU HAZPpEBAHUU 003EM Mela YBeiULUBAEMmCAl,
a npu oxXaax0eHulu ymeHbvuLaemes.

ITonbrraemest OGBSACHUTh, IOYEMY IPOUCXOLUT U3MEHEHE 00'beMa TeJIa.

ITo-BuguMOMY, BCe BeIl[eCTBA COCTOAT U3 OTHENbHBIX YaCTUUEK, MEXK-
Iy KOTOPBIMU UMEIOTCS IPOMEKYTKU. ECIu YacTUun bl yAANAIOTCA JPYT OT
Ipyra, To of’bem TeJia yBeauuuBaeTca. M Hao60opoT, KOrAa 4acTUILLEI COIIH-
JKaloTCs, 00beM TeJla YMEHBIIIAETC.

Torga BO3HHKAET BOIPOC: €CJM BCE TeJa COCTOAT W3 MeJbYaMImmx
YaCTHI, IOUEMY OHY KaXyTCA HAM CILIOUIHBIMY (HATIPUMED, 2KeJie3o, BO-
a, CTeKJIo, Aepeso)?

COBpeMeHHaH HayKa JOKasaJa, 4YTO 4YaCTHUIbI BellleCTBa TaK MaJibl,
YTO MBI UX HE BUAUM.



. - ~~ - Jns rtoro urTobnl yOegUTHCA B TOM,
YTO YACTHILI BEHIECTBA MAaJbl, IIPOAETIAeM
OIIBIT.

B cocyane ¢ Bomoii pacTBOPUM MAJIEHB-
KVI0O KpYOUHKY cuHed ryamu. Yepes HeKoO-
TOpOe BpeMsi BOJZA B HEM CTaHeT CHHEe.
OTonbeM HEMHOTO OKPAIlleHHOU BOARI B APY-
TOH COCYZd YW JOJHeM B HEro 4YuCTYIO BOAY.
{ b Y PactBop BO BTOpPOM cocyne OymeTr oKpaunies

cinabee, yuem B nepBom. Ilorom u3 BTOpOTO

COCYy[ia CHOBA OTOJBEM PACTBOP Yi>Ke B Tpe-

TUHA COCYZA U JIONBEM €ro BHOBL YUCTOH BO-
noit. B aTom cocyzne Boja Gyjer okpalleHa ele cjaadee, ueM BO BTOPOM
(puc. 19).

IlockoaBKY B BOJle PACTBOPUJIM OUEHb MAaJIEHBKYIO KDYIIHHKY I'yalnn
¥ TOJBKO YACTh €€ TI0IaJIa B TPETHH COCYA, TO MOXKHO ITPEAIIONOKHUTE, YTO
KPYIHMHKA COCTOAA M3 GONBINOI0 YKCIa MeJbYaNuIIuX YacTull.

ATOT OMBIT ¥ MHOTHE JPYrue HOATBEPHKAAIOT TUIIOTE3Y O TOM, UTO Be-
LeCTBA COCTOAT U3 OUEeHb MAJIEHBKUX YaCTHUII.

D) ]

1. N3 4ero coctoAT BewecTsa? 2. Kakue onbiTbl NOATBEPXAAIOT, 4TO BELE-
CTBa COCTOSiIT M3 Menb4anwmx dactuy? 3. Kak Mensietcs obvem tena npu
M3MEHEHUU PACCTOAHMA Mexay 4acTuuamn? 4. Kakon onblT nNoKasbiBaeT, YTO
4YacTubl BELLECTBA O4EHb Masibl?

Bee BeuecTBa COCTOAT U3 OTAEJBHBIX YACTUI[ — 3TO IPEATOJIOMKEHUE
ObLIIO JOKA3AHO COBPEMEHHONH HAYKOH. OTH YACTHILI OBIJIM HA3BAHBI MO-
aerxyaamu (B IepEBOJie ¢ JIATHHCKOrO « MaJIEHbKAs Maccay ).

MoueKyaa BenmjecTBa — 3TO MeJbY4allIasg YacTUIA TAHHOTO Relle-
cTBa.

Hampumep, camasa MaJieHbKas YacTUIlA BOJbI — MOJIEKYJIA BOABL.
HaumeHb11e#i yacTUIieH caxapa sABJIsSeTCA MOJEeKYJa caxapa.
TlonrITaeMesa IpeAcTaBUTE cefe, KAKOBBI Pa3Mephbl MOJIEKYJI.
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Ecay 661 MO2KHO OBLIO YI0XKUTH ) -
B OJUH PAJ BIJIOTHYIO ADYT K APYTryY
10 000 000 (uam 107) monexys Bo-
Ibl, TO TIOAYYWJIAach OBl HUTOYKA
IJIMHON Bcero B 2 mm. MaJeléi pas- -
Mep MOJIeKYJI MO3BOJISAET IIOJYYUTh
TOHKHE IIJIEHKU Pa3JIuYHBIX Be- .
mwecrB. Kama wmacjia, Hanpumep,
MOJKET PacTEKAaThCA II0 BOJE CJIOEM .
TonwmuHo# Beero B 0,000002 M (v
21076 m).

Haxe HeGOJBIINE TEJA COCTOAT
U3 OTPDOMHOI0 uMcya Mmojekya. Tax,
HaIpuMep, B KPYOUHKe caxapa co-

M/
(/I

-

N~

IEePIKUTCA OUeHb OoJbIioe uucao moseryia. Ilogcumrano, uro B 1 emd

BO3/IyXa HaXoauTcsa okoJio 27 - 1018 MoJeKyJa. YToObl MOHATH, HACKOJb-
KO BeJMKO B5TO0 UYHCJIO0, IIPeACTABUM cleayiomniee. Yepes MajeHb-
KOe OTBepeTHe NPONYCKAKT II0 MHJIJUOHY MOJEKYJ B CeKYHAY,
TOrZla YKa3aHHOE KOJIMYECTBO MOJIEKYJ TPOHJeT uepe3 OTBEPCTHE 3a
840 000 jier.

W3-3a oueHb MAJILIX PA3MEpPOB MOJIEKYJIBl HEBUAUMEI HEBOODYKEH-
HBIM IJIa30M WJIN B OOBIYHBIE MHKPOCKOILI. Ho mpu momomu croemuasib-
HOT'0O Ipubopa — 3JeKTPOHHOT0 MHKPOCKOIIA — YAAJ0CEH coTorpadupo-
BaTh HamboJiee KPynHble U3 HUX. Ha pucysake 20 moxkaszaHo pacHooxe-
HUeE MOJEKYJ OesIKa.

Oxpyaxaloniue Hac Tela, AarKe IMOXOXKHe Ha MepPBhIA B3TIAL, OYAyT
pasiauuHel. B npupoe BB He BCTPETUTE ABYX COREPIIEHHO OJUHAKOBBIX
CHEXXWHOK UJH ITeCUNMHOK, JIOJeH, )KUBOTHRIX U IIp.

YueHbIe ¢ IOMOINBIO ONBITOB JOKA34JIM, UTO MOJIEKYJBI PA3HBIX Be-
HIECTB OTJHYAIOTCA APYr OT APYTa, 8 MOJNEKYJIkl OJHOTO U TOTO Ke Belle-
CcTBa OAWHAKOBHEI. Hampumep, Boay, IMOJYUEHHYIO U3 COKa HJIH MOJIOKA,
HeJb3A OTJUYUTH OT BOJALI, NOJYYEHHOH IyTeM IEePEeroHKH U3 MODPCKOU
BOABI. MoOIeKyJIbI BOABI OMUHAKOBEIL. VI3 TAKHMX MOJIEKYJ HE MOXKET COCTO-
ATH HUKAKOE APYroe BeniecTso.

MoJsekyinl, B CBOIO oO4Yepelb, COCTOAT U3 eIme 0ojee MEJIKHX
YacTUIl — AMOMO8.

Hanmpumep, HauMeHBLIAA YACTHIIA BOABL — B3TO MOJIEKYJIAa BOJHI.
OHa COCTOUT M3 TPEX ATOMOB: ABYX ATOMOB BOJAOPOJA M OLHOI'O aToMa



T'nasa I

kucyoposa. I Kypca XUMHUE BBl y3HaeTe, uTO Boxay obosHauaior HyO.
H — arom Bogopoaa, O — aTom Kucaopoja.

Monekyapl OPUHATO U300paAXKATh CXEeMATHYECKM, T. €. ¢ IIOMOIILIO
MopeJielt MoJIeKyJi. JIBe MOJIeKyJbl BOALI IOKA3aHb! Ha pucyHKe 21. Ecau
pasxesuTh JBe MOJIEKYJIBI BOJAKI, TO 0OpasyeTcs ABA aToMa KHCJIOPOIA K
yeThIpe aToMa Bojloposa. Ha pucyHke 22 mokasaHo, YTO KaKJkle ABA ATO-
Ma BOJOpPOAa MOTYT COEAMHUTBCA B MOJIEKYJIY BOJOPOAd, & ATOMBI
KUCA0pOa — B MOJIEKYJIY KUCJIOPOoaa.

ATOMBEI TOM€E COCTOSAT M3 elle fojiee MEJKUX YaCTUIl, HO 00 3TOM BEI
y3HaeTe B Kypce XUMUHK 8 KJracca.

D) ]

1. YTo Takoe Monekyna? 2. 41o Bbl 3HaeTe 0 pasMepax monekyn? 3. 13 xa-
KX 4aCTUL, COCTOMT MONekyna roAbl? 4. Kak u3obpaxaeTrca cxemaTUuHeckm Mo-
nekyna sognl?

Bcem Xopollio UBRECTHO, YTO €CHYU B KOMHATY BHECTH KaKoe-Iubo mna-
Xyuee BeIecTBO, HAIPpUMED AYXU WIN HadTaJluH, TO 3alax BCKope Oyaer
YYBCTBOBATLCS BO BCell KoMHAaTe. PacrnipocTpaHeHMe 3a1aX0B ITPOUCXOTUT
H3-3a TOr'O, UTO MOJIEKYJIEI AYXOB (MJM HadTanuna) deuxcymcsa.

BosHukaer Bompoc, ImoyeMy 2Ke 3arnaxX B KOMHATE PACIPOCTPAHALTCS
HEe MIHOBEHHO, 4 CIIYCTA HEKOTOPOE BpeMS.

Ieno B TOM, UTO ABUMKEHUIO MOJEKYJ IIaXyUyero BeljecTRA B OIIpeje-
JIEHHOM HANPABJEHUM MEIaeT JBUMKEHUE MOJIEKYJ Bo3ayxa. MoaeKyabl
IYXOB (Uax HadTaAAMHA) HA CBOEM IIYTH CTAJTKUBAIOTCA ¢ MOJIEKYJIAMH ra-



Taasa I.

308, KOTOPEIE BXOAAT B COCTAB BO3AyXa. OHU IIOCTOAHHO MEHAIOT HAIPAB-
JeHHe JIBYJKEeHUA U, OecHopsaJOoYHO IepeMeInasch, DA3JETAITCH 10
KOMHATe.

IlpomenaeM ONBIT, KOTOPBIH MOJXKHO OOBSCHHTH TOJILKO TEM, HUTO
TeJa COCTOAT M3 MOJIEKYJ, KOTOPhle HAXOJATCA B HEUPEPLIBHOM JBM-
JKeHHH.

Hankem B MeH3ypKy (WJH CTAaKaH) DPAacTBOP METHOIO KYIOpoca,
UMEIOIIEero TEMHO-I'o1y00i iBeT. CBEPXY OCTOPOYKHO JOOABUM UHUCTOMH BO-
bl (puc. 23).

Brauane Mexxay BOAOH U MeIZHBEIM KyIopocoM OyaeT BUAHA pe3Kast
rpaHuIla, KOTopas Yepes HeCKOJbKO AHEeH cTaHeT He TAKOU peskoii. 'pa-
HUILA, OTAEAAONAA OOHY XKHUIKOCTh OT APYroi, ucuesner uepes 2—3 He-
menu. B cocyme obpasyeTca OZHOPOAHAA KUAKOCTH OJIeTHO-TOJIYBOro
IBeTd. TO 3HAUUT, UTO KUIKOCTH IEPEMEIIATUCD.

Hab6nofgaemoe sABIIeHNE OOBSACHSAETCS TEeM, YTO MOJIEKYJILI BOJABI W
MeJHOTO KYIOpOCa, KOTOphIE PACIOJIOMEHBI BO3Jieé IPAHUIILI pasjena
ATUX JKUJIKOCTEH, momMeHsanuch Mectamu (puc. 24). I'panuia pasgena
CTaJla pPACILIBIBUATON. MoJeKyJibl MeIHOIO KYIIOPOCa OKa3aJUCh B HHIK-
HEeM CJIOe BOABI, & MOJIEKYJbI BOJABI IIEPEMECTUINCE B BEDXHHUH CIION Me-
HOT'0 KyImopoca.

Eciun gaTs MeH3ypKe IMOCTOATh 2—3 HeLelH, TO 'paHula paagena 0y-
IeT eme 0oJiee PACILIBIBUATONW ¥ MOCTENEHHO coBceM McuedHeT. Besa Bopa
OKpAaCHUTCA B roJy0oil 1BeT. ITO IIPOMCXOLHUT MOTOMY, UTO MOJEKYJbI,
JIBUTAAChH HEIPEPLIBHO B 6ECHOpPAJOUHO, PACIPOCTPAHSIOTCA I10 BCEMY
oobremy. JKUaKOCTE B cocye CTAHOBUTCA OJHOPOLHOIA.
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ABneHue, NMPH KOTOPOM IPOHCXOAUT B3aUMHOE TMPOHUKHOBEHUE
MOIIEeKYJl OJHOTO BeIeCTBA MEXKJAY MOJEKYJAMM JPYroro, Ha3bIBAIOT
muddysueii.

B TBepamix Tesmax Takske mpoucxomuT auddysus, HO TOJBKO eIe
MelJleHHee.

Hanpuwmep, oueHs ritagko oTuLInGOBAHHEBIE IIIACTUHKY CBUHITA T 30JI0-
Ta KJAJLYT OTHA Ha APYTYIO U CTABAT HA HUX HeKOoTOpwId rpya. (IlnacTurry

30JI0Ta, KAk OoJiee TAKEIYIO, PACIOJIATAIOT BHU-

_ 8y.) Ilpu komuaTtHo# TemmepaTtype (20 °C) 3aa 4—5

/ 'T JIET 30JI0TO ¥ CBUHEIT B3ANMHO IIPOHUKAOT APYT B

- Ipyra Ha paccrosinue okoJyio 1 MM (pue. 25). Bo

[ BCeX MPUBEAECHHBIX ONBITAX MBI HAOMIOLAEM B3Aa-

UMHOE TPOHWKHOBEHUE MOJIEKYJI BEllleCTB, T. €.
ougysuro.

IIpotniecc auddysuu yckopAeTcs ¢ IOBBHIHNIE-
HUEM TeMIIEpATYpPhl. JTO IMIPOUCXOTHUT TIOTOMY,
YTO ¢ MOBBINIEHIEM TeMIIEPATYPHI YBEIUUUBAETCSA
CKODOCTH JBUKEHUSA MOJIEKYJL.

HABnenue quddysvn urpaer 60abIIYIO posis B npupose. Tak, Hanpu-
Mep, Ormarogapsa fuddy3un mogaepKUBAETCS OTHOPOIHBIA COCTAB ATMO-
chepHOro BO3AYyxXa BOJU3M NMOBepxXHOCTH 3eMmuu. Huddysus pacTBOpoB
PA3THYHLIX COJICH B TIOYBE CIOCOGCTBYET HOPMAJIBLHOMY IMHUTAHUIO PACTE-
HUM U T. 1.

D) ]

1. Y7o Takoe andody3un? 2. Kak npotekaeT auddyauns B xuakocTax? Onu-
wuTte onbiT. 3. MNpuBeanTe NpuMmepsl Anddy3nn B OKPpyXaioLem Mupe.



T'rasa I.

3

V; 1. HaneiiTe B OfUH cTaka® | - JOATOH BOJ =B JPYroid — TeILIOH.
4 Onyerure B KAXKIBIA M3 HUX HECKOJLKC KPHUCTANJIUKOB MAPTAHITOBKMH.
O6bsacHUTe HADIIOgaeMOe ABJICHUE.
2. [Toas3ysacs pucyHKOM 23, O0OBACHUTE TIPOIECC TPOTEKAHWS
Inddy3un B AKUIKOCTAX.

Ecnu Bce Tenma cocTodAT M3 MenbYamInX dacTill (MOJEKYJ WIY aTo-
MOB), [IOYEMY K€ TBED/bIe TEJIA U KUAKOCTH HE PACHANAIOTCS HA OTNEINb-
HbIEe MOJIEKYJIBI v aToMbI? YT0 3acTaBisgeT UX JePKATHCSA BMECTE, Belb
MOJIEKYJIBI PA3fesIeHb MeXX Iy cO00il MPOMEXKYTKAMH M HAXOOATCS B He-
MIPepPLIBHOM HECTIOPATOUHOM IBMIKEHUN?

Heso B TOM, YTO MEXKAY MOJEKYJIAMH CYHIECTBRYET B3aUMHOE IIPUTHA-
sxenme. Karkias Moslekyna npuTATrnBaeT K cebe BCe COCeHIE MOJEKYIbI
U caMa IPUTATHUBACTCS UMU.

Korga Mbl paspeiBaeM HHUTh, JIOMAaeM IIAJIKY WM OTPHIBAEM KYCOUYEK
6yMaru, To nIpeofoyieBaeM CHUJIbI IPUTAKEHUSA MEKIY MOJEKYJIAMU.

3aMeTUTL HPUTAKEHUNEe MeXY IBYMA MOJEKYJIaMU COBEpIIeHHO He-
BO3MOXKHO. Korza ke IpUTArnBaOTCA MHOTHE MUJIIUOHBI TAKUX YACTHIL,
B3aUMHOe IPUTSIKEHHUE CTAHOBUTCS 3HAYUTENbHBIM. llosToMy TpyaHO
pPA30PBATEH PYKAMM BEPEBKY WJIM CTAJHHYIO NPOBOJOKY.

IIputrsixeHre MeRIY MOJEKYJIAMHU B PASHBIX BEI[eCTBAX HEOAUHAKO-
BO. OTUM OOBACHAETCA PasIMUHAA IPOYHOCTE Tes. Hanmpumep, cranbHasd
ITPOBOJIOKA ITPOUHEE MENHONH. ITO IHAYHUT, YTO UACTUILHI CTAJIU IPUTATH-
BAIOTCSA CHJIbHEe APYT K APYTY, UeM UACTHUIILI MeIH.

IIpursokenne Mex Iy MOJEKYJIAMUA CTAHOBUTCSI 3aMETHBIM TOJBKO TOT-
Ja, KOrJa OHM HAXOAATCA OUeHb OJIU3KO Apyr K npyry. Ha paccrosanmwu,
ITPEBBIITIAIOIIEM pPa3sMephbl CAMUX MOJIEKYJ, IPUTSKeHue ociabeBaer. lIBe
KanJM BOABI CJIUBAIOTCA B OJHY, €CJIK OHM CONpPHKAacawTcA. [Ba cBUHIIO-
BHIX IHJIHHADA CIEIUIAIOTCH BMECTE, €CJIH WX BILUIOTHYIO NPHXKATE JIPYT K
IPYTY POBHBEIMM, TOJBKO YTO CPE3AaHHBIMU IoBepxHOcTaMU. [Ipu aTom
CIeIJIEHIEe MOKET OBbITh HACTOJLKO MPOYHBIM, UTO MUJAMHAPLI He YIAeTCs
OTOPBATE JAPYT OT APYTa Haxke Ipu 00JbIIOI HArpyake (puc. 26).

OgHAKO OCKOJIKY CTEKJIA HEeJB3S CPACTHTH, AAXKe IIJIOTHO MPHKUMAA
ux. W3-3a HepoBHOCTEN He yaaercsi UX cOMM3UTHL HA TO pacCTOsTHUE, Ha
KOTOPOM YACTHUIILI MOTYT NMPUTAHYTHCA APYT K apyry. Ho ecom pasmsr-



YUTH CTEKJO IIYyTEM HAIPEBA, TO PAa3JHYHBIE
YACTH MOMKHO CONM3UTL U CTEKJIO B 5TOM CJY-
Yae clauBaeTcsd.
9TO 3HAYUT, YTO YACTULLEI CTEKJa OKAa3a-
‘Q ) JUCh HAa TAKOM PACCTOAHMUY, KOrja HelicTByer

MPUTSKEHNE MEeXKIY HAMHU.
CoenuHeHne KYCKOB METAJIa IIPH CBADKE
UM naiike, a TaKyKe CK/JICHBAHHE OCHOBAHO Ha
- IPUTAMKEHUH MOJIEKYJ ADPYT K IPYTyY.
CleroBaTennsHO, MEXKIY MOJIEKYJaMu (aTo-
MAaMH) CYI[ECTBYET B3ANMHOE IPUTAKEHUE, KO-
76 - TOpPOE 3aMETHO TOJbKO HA PACCTOAHUAX, CPABHMU-

MBIX C pA3MEPaMU CAMUX MOJEKYJ (ATOMOB).
ITonpiTaeMcCs BBIACHUTD, IIOUEMY MEXKIY MO-

JIeKYJIaMH UMEIOTCS TIpOMeXKYTKU. Ecau mose-
KYJbl IIPUTATUBAIOTCA APYr K APYTY, TO OHU
5 IOJIFCHBI KAaK ObI CIUMHYTHECA. 3TOTO He ITPOMCXO-
OUT, [IOTOMY 4YTO MEXKIY MoJieKylaaMu (aToma-
@ MH) B TO e BpeM# CYIIEeCTBYeT OTTAJIKHBAHHeE.
Ha paccmosarnusx, cpasHuMbLX C pas-
5 mepamu camux mMojaexya (amomos), 3a-
W MemHee npoAsIAemcs npumsdiceHue, a
npu danvHelluiem cO6AUNEHUU — OmM-
maarxusaHue.
Muorue HabagaeMble SBIEHUS IOATBEPIK-
AX0T CYIeCTBOBAHNE OTTAJKUBAHUA MEMKAY MOJIEKYIAMU.

Tak, HaTpUMED, CIKATOE TEJIO PACTHPAMIIAETCSI. OTO IPOUCXOAUT U3-3a
TOTO, YTO NIPH CIKATHUYM MOJEKYJBI OKA3BIBAIOTCA HA TAKOM DACCTOAHUU
APYr OT Apyra, Korja HAUUHAeT IPOSABJIATLCSA OTTAJTKHBAHUE.

HexkoToprle siBJieHNs, IPOUCXOAAINAE B IIPUPOJE, MOXHO OOBACHHUTE
IIPUTSIKEHUEM MOJIEKYJ APYT K AIPYTY, HATIPUMED CHALUBAHUE TBEPIOTO
TEJIA HKUAKOCTHIO,

K mpy)kuHe NMOABEIINBAIOT HA HUTKE CTEKJAHHYIO IJIACTUHKY Tax,
yToObl €e HUIKHSAA IMOBEPXHOCTb OBLIA pACHOJION(eHA T'OPHU3OHTAJILHO
(puc. 27). 9Ty UJIACTHHKY IIOJHOCAT K COCYAY € BOJOHM Tak, 4TO6BI OHAa
JIEerJIa HA IIOBEPXHOCTH BOAKI (puc. 27, a). IIpu oTprIBaHUYK NJIACTUHKH OT
BOJBI NPY)KHWHA 3aMeTHO pacTaHercs (puc. 27, 6). 9TO AOKA3BIBAeT CV-
1eCTBOBaHUE NIPDHUTAXKEHUA Mexxay mosexyaamu. llo pactsixeHuIo mpy-
KUHBI MOXKHO CYIUTL O TOM, HACKOJBKO OHO BeJWKO. OTOPBAR ILJIACTUH-
Ky, MOXHO YBHJIETH, YTO HA Hel 0CTAeTCs TOHKWH CJIOH BOJKI, T. €, IJIAC-




THHa cMOYeHa Boaoi (puc. 27, 8). 3HAYUT, IIPU OTPLIBAHUU NJIACTHUHBI
MBbI IPEOOJIEBANM NPUTAKEHNE MEXKAY MOJEKYJIaMHi BOAbl. PaspbiB npo-
HU30ILEN He TaM, I'Jle COIIPUKACAIOTCA MOJEKYJIEI BOJBI ¢ YACTHIIAMY CTEK-
J1a, a TaM, TJle MOJIEKYJIBI BOABI CONPUKACAIOTCS APYT C APYTOM.

Bopna cMauuBaeT He TOJBKO CTEKJO, HO U KOXY, [€PEBO U Apyrue Be-
1[eCTBA.

Bo MHorux ciayuasx BOJAa MOXKET U He CMAYMBaTh Tesja. Hampumep,
€CJIY ONIYCTUTH B BOAY KYCOYEK BOCKA WU napaduHa, a 3aTeM BEIHYTh, TO
OH OKa’yKeTcA CyXuM. BceM XOpoIio M3BeCTHO, YTO BOAA HE CMAUYUBAET U
KUPHBIE TOBEPXHOCTH TeJI.

Bce npuBegerHble IPUMEPHI MOMKHO JIETKO O0BACHUTD.

Ecsiu 3KuAKOCTh CMAUYNBAET TBEPHOE TEJIO, TO 3TO 3HAYHUT, UTO MOJIEKY I
JKUAKOCTH IIPUTATHBAIOTCA APYT K APYTY ciabee, UeM K MOJIEKYJIaM Teja,

Korzga mabaionaercs HecMauYMBAEMOCTh, TO 3TO O3HAYAET, UTO MOJIE-
KYJIbI JKUJKOCTH TIPUTATHBAIOTCA CHUJbHEE APYT K APYry, 4eM K MOJIEKY-
JIaM TBEPJOr'o Tesa.

B GBITY MBI 4aCTO CTAJTKHUBAEMCS € SABJIEHUSIMU CMAUNBAHUSA U HECMA-
YUBAHUA,

Tax, Hanpumep, OJarogaps ABJEHUK CMAYUBAHUS MBI MOJMKEM IIH-
caTh, BBITUPATH MOKphIE IIPEAMETHI 1 T. J.

2

1. Kak B3aumMmopeicTByloT mexay coboit monexkynol? 2. Korga 3ametHee
NPOSIBNSIETCS OTTA/IKMBAHWE, a KOTrAa NPUTAXEHUE Mexay monekynamu? 3. Kakoe



Tnasa 1.

ARNEHWe, HabniogaemMoe 8 NpUpoae, OCHOBAHO HA NMPUTSXEHUU MONEKYN TBEPAOro
Tena n xXxnakoctmn? 4. Kakme npuMept 1a41Be " A U HECMAYMBAHMUA TBEPAbIX TEN
XUAKOCTBIO MOXHO NPUBECTU?

$

1. CMouuTe ABA JUCTOUKA OyMAaru: ofMH — BOJOI, IPYroll — pacTu-
TenbHBIM MacaoM. Cnunuyres nu ouu? OTeeT obocHYHTE.

2.V BOJOMNABAIOIMUX MTUIL TEPLI ¥ MYX ocraroresa cyxumiu. Kaxoe
ABJIeHUE 3]leCh HAOMIONaeTCsA !

B npupoze BeliecTBa BOT, I AIOTCHA 13 TPEX ATPEraTHHIX COCTOSHUSAX:

B Meepoom, HUOKOM U . 3000pd. Hanpumep, Boga MosxeT HAXO-
IUTLCA B TBepAoM (Jefn), : "1 (- », &) 1 razoobpas3HOM (BOASIHON Tap)
COCTOAHUAX. B XOpOIIo 3 . KOMOM &M TPafyCHUKE DTYTh — 3TO KHUJ-

KocTh. Han moBepXHOCTBIO PTYTH HAXONATCSA e€e IIaphbl, a IPHU TeMIIe-
parype —39 °C pTyTh IIpeBpaIlaeTCsA B TRBEPJIOE TEJO.

B pasIMYHBIX COCTOSAHUSX B( [ECTBA 00JAMAIOT PABHBIMY CBOUCTRAMIU.
BonpIINMHCTBO OKPYIKAOIIIX HAC TN COCTOAT M3 TBEPHBIX BEIECTB. JTO
JIOMa, MALIYHBI, WHCTPYMEHTHI U IP. DPOPMY TBEPIOTO TEJa MOYKHO M3Me-
HHUTBb, HO JUIA STOTO HEOOXOAUMO IPUNIOMKHUTH ycunue, Harpumep, uTo6EI
COTHYTB I'BO3/Ib, HYKHO IMIPUIOMKUTE JOBOJBLHO BONBINTOE YCHUIHE.

B 0ORIYHBIX YCNOBUAX TPYJAHO CHKATH UJIH PACTAHYTH TREPAOE TEJO.

s npugaHus TBEPABIM TeJaM HYXHOU (GOpMEBI u o6beMa Ha 3aBO-
nax u Gabpuxkax UX CLpabaTeIBAIOT HA CHEIUAJBHBIX CTAHKAX: TOKAP-
HBIX, CTPOTAJBHBIX, HIIU(OBAIBHEBIX.

Trepaoe Telio UMeeT COOCTREHHYIO (hOpMY H 06BeM.

B ornuuue oT TBEPABIX TeJ KUAKOCTU JIETKO MEHSIOT CBOIO (Gopmy.
OHp OpyHUMAIOT POPMY COCYa, B KOTOPOM HAXOAATCH.

Hampumep, MOJI0KO, HATOJHAIIEE { JBLIKY, HMeeT GopMy OYTHLI-
ku. HanmuToe e B cTaKaH, OHO IpuHEUMAaeT GopMy cTakaHa (puc. 28). Ho,
usMeHAA GopMy, KUJAKOCTH COXPAHAET CBOH 0ObeM.

B OOGBIYHHIX VYCJOBUAX TOJBKO MAJEHBKHE KANEJBKH MUIKOCTH
UMEIOT cROI0 hopMy — GOpMY apa. 910, HanpuMep, KA JOXIA UJIH
KAIlJIW, Ha KOTOPBIe pasduBaeTCa CTPYA JKUJKOCTH,

Ha cBoficTBe JKUIKOCTH JIETKO U EHATH CBOK (POPMY OCHOBAHO H3TO-
TORJIEHHNE TIPEIMETOB U3 PACIIABIEHHOTO cTeKa (puc. 29).



T'nasa I.

JKUIKOoCTH JIeTKO MEHAKOT CBOIO (DOPMY, HO COXPAHAIOT 00'BEM.

Boanyx, KOTOPBIM MbI ABIIIINAM, SBAAETCA ra3o000pA3HBIM BEIIECTROM,
unn razom. [TockonbKy 6OJBITUHCTRO ra30B GeCHBETHRI U IPO3PAYHEI, TO
OHU HEeBUUMBI.

IIpucyTcTBUe BO3AYXA MOMKHO MIOYYBCTBOBATEL, CTOA Y OTKPBITOIO OK-
Ha ABUMIKYIIETOCS Ioe3fa. KEro Hamuuue B OKPYIKAIONIEM IIPOCTPAHCTBE
MOJKHO OHIYTHUTh, €CJIU B KOMHATE BO3HUKHET CKBO3HAK, a TAKXKe JoKa-
3aTh C MOMOIUIBIO IIPOCTRIX OMBITOR.

Ecoin cTakaH mepeBepHYThL BBEPX AHOM M NOIBITATHCS OMYCTHTHL €TI0
B BOJY, TO BOJa B CTAKAH He BOHAET, MOCKOJLKY OH 34II0JHEH BO3TYXOM.
Teneps ONYCTEM B BOAY BOPOHKY, KOTOPAA COEAUHEHA PE3ZMHOBBIM IIIJIAH-
TOM CO CTEKJSTHHOHN Tpyboukoil (puc. 30). Boagyx U3 BOPOHKY HAYHET BhI-
XONUTH Uepes 3Ty TPYOOUKYy.

9TU ¥ MHOTUeE APYTUe NPHUMEPHI U ONBITE ITOATBEPIKAAIOT, UTO B OKDY-
JKAIoIeM IIPOCTPAHCTBE UMEETCS BO3AYX.

T'aanl B oTiin4uue oT »KUAKOCTEH JIETKO U3MEHAIOT ¢BoH obbeM. Koraa
MBI C3XUMAEM TEHHUCHBIH MAYUK, TO TEM CAMBIM MEHseM 00heM BO3XyXa,
HaTIOJHSOMEero Mma4d. I'a3, MOMen[eHHLIA B 3aKPBLITHIA COCYH, 3aHUMAaeT
BeCh ero nedmxkom. Hennss rasomM 3aloJHUTE MOJOBUHY OYTHIIKK TAK,
KaK 3TO MOXKHO CHEJIATh JKUIKOCTRIO.

T'a3sl He UMEIOT COOCTBEHHON (hOPMBI M MOCTOAHHOTO o6'beMa. OHM
NPUHUMAKOT (POPMY cOCyda H TOJHOCTHIO 3ANOJHAKT INPEJOCTARJICH-
HBIK UM 0O6BeM.

) 4

1. Kakue Tpu COCTOSIHUA BELeCTBA BaM U3BECTHKI? 2. [lepeyncnute CBOW-
CTRa TRepabix Ten. 3. Hazoeute crONCTRA XuUakocTen. 4. KakvMim cBOUCTRaAMMK
obnapatoT rasnl?



I'nasa I.

B npeariayuiem naparpade Bhl M3y4asii CBOHCTBA TBEPABIX TeJ, KU/ -
KOCTel U rasos.

OO0BACHUTE CBOMCTEA BEIEeCTB MOMKHO, €CJIH 3HATH UX MOJIEKYJIAPHOE

'‘POEHUE.

OIHO U TO K€ BEIeCTBO MOXKET HAXOAWUTHLCS B PA3JHUYHBIX COCTOS-
HUAX.

'l'ak, HarTpUMep, Boja, 3aMep3asi, CTAHOBUTCA TBEPALIM TeJoM (Jen),
a npu KHOeauu obpalaercs B ra3oo0pa3Hoe cOCTOAHME (Iap). OTO TPH CO-
CTOS A4S OHOTO ¥ TOTO JKe BellecTBa (BOJKI), T. €. JKUJKOe, TBepJoe U Ia-
3000pasHoe. A ecliv BCe TPH COCTOAHUSA BOARI — 3TO COCTOAHUSA OJHOI'O ¥
TOrO JKe BellleCTBA, 3HAYUT, ¥ MOJEKYJIbI €TI0 He OTJINYAITCA IPYT OT APY-
ra. Orcioga MOXKHO clejlaTh BBIBOJ, UTO pPas3/JiMYHLIE CBOMCTBA BelllecTBa
BO BCeX COCTOSIHHUSAX OIPEAENAIOTCA TeM, UTO €ro MOJEKYJIbl PACIIONoMKe-
HEI MHAYE Y JBMIKYTCSH NO-PA3HOMY.

Ecnau ras cixkuMmaercs U 00b€M €r0o YMEHbIIAETCHA, CIEJOBATENLHO,
8 2a3ax paccmosnue mexiody MonexKyaramu HAMHOzO0 GoavlUie pA3-
mepos8 camux wmoaerkyn. IIoOCKONMBKY B CpDEJHEM DPACCTOSHUA MEMKJIY
MOJIEKVJIAMII B NECATKU paa 0oJbllle pasMepa MOJEKYJ, TO OHH cJabo
MIPUTATBAIOTCSA IPYT K APYTY.

Mouner 7Bl ra3a, ABMrasich BO BCEX HANPABJEHUAX, IIOYTH HE NpPH-
TS 71 *"IOTCH APYT K APYry M 3aIOJHAIOT Bech cocyla. I'a3sl He mMmelroT
CcOOCTBEHHOH (POPMEBI H NOCTOAHHOIO 00'BEMa.

Mounekyisl 2KUAKOCTH PACIIONOMKEHBI BIN3KO APYr K Apyry. Paccros-
HUA MEXAY KAXKABIMY ABYMSA MOJIEKYJaMK MEHbINE PAZMEPOB MOJIEKYJI,
IIO3TOMY TIPUTAKEHNE MEXKY HUMHU CTAHOBUTCS 3HAYMTEJLHBIM,

Monekyanl KHIKOCTH HE PACXOAATCA Ha OoJbinMe pacCcTOSHUSI,
M JKMIKOCTH B OOBIYHBIX YCJIOBUAX COXPAaHAET CBOM 06heM, HO He CO-

-~ - leT dhopmy.

IToCKONBKY TIPUTAKEHUE MEXKAY MOJEKYJIaMH KUJIKOCTA HE TaK Be-
JIUKO, TO OHM MOI'YT CKAYKaMU MEHATH CBOe moJioskeHue. H{ugkocts He
COXpaHsAeT CBOW (popmy u nmpunHuMaeT dopmy cocyaa. OHM merxyuu, ux
JIETKO IIePeJHUTh U3 OJHOTr0 COcya B APYTroil.

JKugrocTs TPYAHO CoKUMAETCA, TAK KAK IIPH 3TOM MOJEKYJIRI cOIM-
JEAIOTCA HA PACCTOAHNE, KOTJA 3aMEeTHO IIPOABJIAETCS OTTAIKUBAHTE,



T'nasa 1.

B TBepABIX TellaX NPUTAMKEHME MEXKAY MOJIeKYyJaMu (ATOMaMH) enre
6onbie, uemM y kugrocteil. I10aToMy B OOBIUHBIX YCIOBMAX TRBepAbIE
TeJIa COXPAHAIOT CBOKW GopMy H 06BEM.

B TBepABIX Tesax MOJIEKYJIEI (2TOMBI) PACTOJIOMEHEI B ONIPEeAEIeHHOM
nmopAxKe. 3To Jel, CONb, METAJNBI U ADP. TaKkue Tesia HA3RIBAIOTCA KPUC-
mannramu.

MosieKyJIbI WJIM ATOMEI TBEPABIX TEJ KOJIEOTIOTCA OKOJIO ONpE/esIeH-
HOIl TOUKHU M He MOTYT JAJIEKO MepeMecTHUThCA OT Hee. TBeEpPLOE TEJO 1O-
ATOMY COXPAHAET HE TONBKO 00beM, HO 1 HOpMY.

PacnionosxeHme MOJIEKYJ BOOBL B TPEX PA3HBIX COCTOAHUAX IOKA3aHO
Ha pucyHke 31: razoobpassomM — BOAAHON map (puc. 31, a), KUIKOM —
Bojga (puc. 31, 6) 1 TBepaoM — Jnex (puc. 31, 8).

L)

1. KakoBO pacnonoxeHne mMonekyn rasza? 2.4em obwsicHaeTcs cnocob-
HOCTb XWAOKOCTENA COXpaHATbL cBOW oBbem? 3. Kak pacronoxeHbl YacTulb
B TBEPAbIX TENax?

$

Hauneiite B niacTMaccoBy0 OYTHIJIOUKY BOJLI U 3aKPONUTE KDBIMIKOMN.
IlonmiTaiiTecs cikaTh B Hell BOAY. 3aTeM BhIIEHTE BOAY, CHOBA 3aKpoiiTe

OyTeIIOUKy. Teneps nonpobyiiTe cikaTh Bo3ayX. O6BACHUTE PE3YILTATH
OTIBITA.



I'nasa II

Ecnu Branu Ha nopore BUeH aBTOMOOWIIL, TO OIPEAENNTh, IBUIKETCS
OH WJIH HeT, TpyAHOo. 1 TOro 4Tobbl y3HATH, JBHIKETCS ABTOMOOUIb UIN
HeT, NpoCiHefUM, KAK MEHSAETCA ero II0JIOXKEHHE OTHOCUTENHHO APYIuX
Tes. HammpuMep, o10THA JOPOTH, IOMOB, ePEBLEB. EcIu mojoxeHue aB-
TOMOOWJIA MEHsieTCsI OTHOCHUTENLHO 3THX TeJ, TO I'OBOPAT, UTO OH JBHU-
MKeTCa OMHOCUMENAbHO 3TUX TeJ.

ITogo6HEIM 00pasoM MbI ONpefAessieM, ABUMKETCA WJIM HeT IOoe3f,
CAMOJIET, YEJIOBEK U JD.

HUrak, 9T06BI CyAUTH O ABMXKEHUM TeJia, HA0 Y3HATh, MEHACTCH JIU
MOJIOJKEHHE ITOTO TeJa CPedy OKPYXKAIMHUX €ro TeJl.

Ecau monoyxxenue aBTOMOORIA MEHAETCH OMHOCLMENbHO JOMOB UJIN
JlepeBBLER, TO T'OBOPSAT, YTO OH ABHMKETCS OMHOCUMENbHO 3TUX Tes. Ecau
JKe IOJIOMKeH e ABUKYINEerocsa aBTOMOOHIA He MEHSIETCA OMHOCUMEelb-
HO, HATIDUMED, ABMXKYIIErOCA I0€31a, TO OMHOCUMEeNAbHO Opyz Opyza
OHU HEe ABUXYTCS, a HAXOAATCA B COCMOAHUU NOKOA.

HNamenerue ¢ TedermueM BpPEMEHH ITOJIOKEHHA TeJla OTHOCHUTEJbHO
APYTHX TeJ HA3bIBA€TCHA ME€XaHHY€CKHM JIBHIKEHHEM.

Cujs B moes/ie, Mbl IBUIKEMCH OTHOCUTEIBHO NOJIOTHA 3K eJe3HOoH J0-
poru, HO OTHOCHUTEJBHO BAarosHa HaxoAuMcs B mokoe. Iloatomy, roBops
O JBMIKEHUU Tesa, 00A3aTEeNbHO YKAa3bhIBAlOT, OTHOCUTENBHO KAKHX Tes
MTPOUCXOAUT ATO ABUIKEHHUE.

Hawubosnee yacTo Ml 6yeM pPacCMAaTPUBAThL ABUIKEHUE TeJ OTHOCH-
TenbEo 3eMJyu. IIpu 2TOM HAO MOMHUTH, YTO U caMa 3eMJIsI BPallaeTcs



T'nasa I1.

KaK BOKPYr cRoel ocH, Tak U BOKpyr CoJsHnA.
CousHnie, B CBOXO Ouepe/b, ABUIKETCH OTHOCH-
TEJILHO MHOT'OUMCJIEHHBIX 3BE3]. v

JBM)KE€HUE OTHOCUTENBHO SeMJIH YeJIo- A
BeKa, aBTOMOOWIs, camonera (puc.32), Ko- i
JebaHuA MasTHUKA, TeUEeHNe BOJbI, [IepeMernie-
HHUe BO3Iyxa (BeTep) — BCe 3TO IPUMEDHI Mexa-
HUYECKOro ABMMKeHUs. [lepeMenieHue OTHENb-
HOU MOJIEKYJIBI, JaXKe OTAEJNbHOI'0 ATOMA TAKIKE SBJISETCA MEXAHUYECKHM
JBVKEHUEM.

WUsmeHsisi cBoe TIOJNIOKEHUE B IIPOCTPAHCTBE, IEPEXOAsS U3 OJHOTO
MecTa B APYTOe, TEJO ABHIKETCS II0 HEeKOMOpOll JIWHUK, KOTOPYIO HA3bI-
BAlOT TPAEKTOPHEH ABIIKeHUs Tena. TpaeKTOpHsS MOJKeT OBITL BUIUMOM,
KaK, HapuMep, CBETAITUHACS cyiell MeTeopa B HoOuHOM Hebe (puc. 33).

TpaeKTOpHUSA NBHKEHUA MOJIEKYJIbI I'a3a — JOMAHAA TUHAA (puc. 34).
dnuHa 3TOM TpaeKTOPUK — CyMMa JJIMH BCeX OTPe3KoB. TpaexkTopus ABU-
JKEHUS JBIKHWUKA, NOPLITAIONIEro ¢ TPaMILIMHA, — KPUBQA JIMHUAA
(puc. 35). Ee niuHa uamepsAeTcs OT TOUYKHU OTpbIBa O 0 TOUKM IpU3EMJIe-
HUA A, HO He TI0 IPSMOIA, a ClIeqysa TPAEKTOPUU JBHUIKEHU.

IIJIPIHa TpaexKTopuu, 1o KOTOpOﬁ ABHXKETCA TEJO B TedeHHe HEeKOTO-
poro 1nNpoMexXyTKka BpeMeHH, HA3bIBA€TCHA IIyTeM.

Tak, gnnHa Tpaektopunt OA — 9TO NYTh, NPOAJEHHBIHA JLIKHUKOM 32
BpeMSI CITyCKa ¢ TOphI (cM. puc. 35).

ITyTb 0603HAUAIOT OYKBOH S.

Ilyte — aTO (hU3UYecKas BeJIUUHHA, KOTOPYID MOXKHO H3MEDUTh.
YacTo 3T0 ¢ieIaTh HEMPOCTO, HATIPUMED B CJIYYAE ABUXKEHUS MOJIEKYJIbI.



Tnasa IT

OcHoBHOM exnHuIEel 0yt B Mexxayuapoguoi cucreme (CH) siBnser-
ca memp (M). Ucnionp3yoTesa M Apyrue eQUHUIGI JJIWHBL: MUALUMEM]D
(mm), canmumemp (cm), Oeyumemp (aAM) U Kuromemp (KM).

1 mMm = 0,001 Mm; 1 av=0,1m;
1cem=0,01 m; 1 xm = 1000 M.

) ]

1. Y710 Ha3bIBAETCA MexaHU4eCkUM OBUxXeHnemM? 2. MNMoyemy ykasbiBaloT, OT-
HOCWUTENbHO KakuUx Ten ABwxXeTcs Teno? 3. HYTo HasbiBAT NyTEM, NPOAAEHHbIM
TenoM? 4. Kakosa eguHuua nytu 8 CA?

é

1. IlpuBeauTe TpUMephl TEJ, ABUMKYNIUXCA OTHOCUTEJIILHO 3eMJIH;
HeIOABHIKHBIX OTHOCUTEIBHO 3eMJIH.

2. IloueMy BO BpeMs CHEXXHOH MeTend TPYAHO YKa3aTh, ABUMKETCS
moeaq Uy HeT?

3. Kakyoo TpaeKTOpHIO oOCTaBJIseT B Hebe DPEAKTUBHBIA caMo-
aer?

H3mepbTe cpenHIo0 LIHHY ¢Boero Imara. Ilonb3ysack 3ToOH Mepoi, ompe-

JeuTe NyTh, KOTOPKIA BBI IIPOXOANTE OT CBOEro oMa Lo OJmyKaiimen ocra-
HOBKM aBTO0yCA.

Pacemorpum gBuakenme aBromo0Ounas. Hanpumep, ecnm aBTOMOOGWIL
33 KaKAYI0 ueTBepTh daca (15 muu) mpoxozur 20 KM, 3a Kaable
monuaca (30 mun) — 40 KM, 3a Kax e yac (60 muu) — 80 Km u T. 1., TO
FOBOPAT, YTO OH JBUXKETCSA PABHOMEPHO,

Ecan Teno 3a nr06b1e paBHBIE MPOMEKYTKH BPEMEHH IIPOXOINT PaB-
HEI€ IIyTH, TO €r0 JABHKE€HUE HAIKIBAIOT PARHOMEDHEIM.



T'nasa I

PaBHOMEpHOE ABMIKEHUE BCTPEUAETCH ‘
OoYeHb peaKo. ITouTr paBHOMEPHO FBUIKET- ( \
ca 3emusa BOKpyr CoJHIIA, IPOXOLA IIPU-

OJIU3NTENIBLHO PABHbBIE IYTH 38 OAUHAKOBOE 7
BpeMs, — 3a KAXKJBIH I'oJl OHA JeJiaeT POB- « N
HO OJIUH 0DOPOT. RSO, .
IIpakTHYECKH HUKOTAA BOJAWUTEJIO AB- /Ic SN S
NP
R |

.
{

TOMOOHISA HE YAAeTCA MMOANEPKUBATH PAB-

HOMEPHOCTL JBUJKEHUSA -— [0 pA3HBIM

NPUUYNHAM TPUXOIUTCA TO YCKOPATH, TO

3aMeNIATE e30y. BUiKeHNe CcTpeJIoK uda- + ~

coB (MUHYTHOH ¥ YACOBOU) TONBKO KAMKeET- \

CA PABHOMEPHLIM, B UeM JIETKO YOeTUThCA, "

Habaomas 3a [JBUKEHUEM CEeKYHJIHOU

crpenku. OHA TO JBUIKETCA, TO OCTAHAB-

JuBaeTcss. TOUHO Tak JKe OBUIKYTCA ¥ JBeé OCTAJIBHEIE CTPEJIKH, TOJLKO
MeJIEHHO, M TI03TOMY UX PHIBKOB He BUAHO. MOJIEKYJIBI Ta30R, YIAPASICH
ApYr O OApyra, Ha KAKOEe-TO MI'HOBEHUE OCTAHABJIURBAIOTCS, 3aT€M CHOBA
pasroHsioTea. IIpn caeayoOIIUX CTOITKHOBEHUAX, YIKe ¢ IPYTUMU MOJIe-
KyJIaMH, OHH CHOBA 3aMeIJSIOT CBOE ABHIKEHHE B IIPOCTPAHCTBE.

Bce aTo npumephl HepasHomepHozo ABUMKeHus. Taxk ABUKeTCA 110-
e3J, OTXONA OT CTAHIUU, NIPOXOAA 34 OOUHAKOBLLE TIPOMEIKYTKH
BpeMeHU Bce Goabliiie U 0oabuiue TTYTH. JIBIKHUK WIH KOHBKOOEeXKel
MPOXOAAT HA COPEBRHOBAHUAX PABHbLE NYTU 33 pas3juiHoe BpeMmsa. Tak
JBUIKYTCSA B3JIETAIOIIUN CAMOJIET, OTKPBIBAeMAas ABEDH, MANAIOIIAA CHe-
JKUHKA.

Eean Teno 3a PaABHBIE€ MPOMEXYTKHN BPEMEHH IIPOXOIHUT PAa3HbIE IIy-
TH, TO €ro IBHKEeHHe HAa3hIBAIOT HEPpABHOMEPDHBIM.

HepasHOMepHOE IBII)KEHME MOXKHO HabOJIOZATL Ha omnbiTe. Ha pHcyH-
Ke 36 1300paskeHa TeJeKKa ¢ KATeILHULEH, 113 KOTOPOoil uepe3 OJUHAKO-
BbIe IIPOMEIKYTKY BPEeMeHU TATAI0OT KATIH. [Ipy IBMMKEHUH TEJeKKU IO
IelCTBUEM IPUBA3AHHOIO K HEl IPy3a MBI BUIHUM, UTO PACCTOAHUS MEKIY
cJIeIaMU OT KAare)lh HEOAUHAKOBLI. A 3TO ¥ 0O3HAYAET, UTO 32 OOUHAKOBbLLE
IIPOMEIKYTKY BPDEMEHH TeJIEXKKA IPOXOIUT PA3HbLE NYMUL.

D]

1. Kakoe gpuxeHue Ha3blealoT paBHOMepHbIM? 2. Kakoe ABUXEHWE Ha3bI-
BaloT HepaBHOMepHbIM? 3. TpuBeanTe NpUMeEpPLl HEPABHOMEPHOIO ABUXEHUSR.



Tnaea II.

Mp1 wacTo roBOPUM, UTO OSHHU TeJa ABYIKYTCA OLICTpEe, APYrie Mef-
nenHee. Hampumep, nmo mocce maraeT TYPUCT, MUUTCA ABTOMOOUJb,
B BO3AYXe JeTUT camojer. JLonycTuM, U4TO BCe OHHU ABUIKYTCS PAaBHOMED-
HO, TeM He MeHee JBUIKEHUe ITUX TeJ BYAeT OTJIUYAThCA.

ABTOMOGUIL ABHIKETCA OhICTpee MelIexoaa, a caMoJieT ObICTpee aBTO-
Mo6uIA. B husvKe BeIUMUMHONA, XapaKTepu3yoInei 6bICTPOTY ABMIKEHUSA
TeJ, ABISAETCA CKOPOCTD.

IIpeagmonoxuM, Yro TypucT 3a 1 4 IpoxoguT H <M, aBTOMOOHJIBL
90 kM, a camoJser nponetaer 850 km. Torga roBOPAT, YTO CKOPOCTH
TYpPHCTA H KM B Yac, CKOpocTh aBToMobMIA 90 KM B Uac, a CKOPOCTH CaMoO-
aeta 850 kM B uac.

Cropocmb npu pasHOMEPHOM OB8UNCEHUW mesa NOKaA3v.éaem,
KaKoil nyms npouwLno meno 8 eOUHUUY BPEeMEHU.

Taxum o0pazoM, UCIONL3YA TOHATHE CKOPOCTH, Mbl MOXKEM Tellephb
CKa3aTh, UTO TYPHCT, ABTOMOOUJIb M CAMOJIET JBUMKYTCHA ¢ PA3TUUYHBIMHU
CKOPOCTAMH.

IIpu paBHOMEDHOM [BHIKEHUU CKODPOCThH TEJA OCTAETCA NOCHIOAHR-
HOlL.

Ecnu BesiocunesycT npoesiKaeT B TeUEHME 5 ¢ IYTh, PABHRIN 25 M, TO

25 m M
ero CKOpOCTh OyJeT paBHa Se 5 - (5 MeTpOB B CEKYHAY).

dmobv. onpedeslumsb CKOPOCMb NPU PABHOMEDHOM OBUNCEHUL,
Hado nymb, NpoildenHHbLlL menom 3a KAKOL-MO NPOMENCYMOK
8pemeHlU, pa30enrumsb HaA IMONM NPOMENYMOK 8DEMEHLL:

CropocTts 0603HaYar0T 6YKBOIL U, IYTHL — S, BpeMsA — t.
dDopmyia I HAXOKAEHUS CKOPOCTH OyIeT UMeTh BU/:

CxopocTh Tejla NMpPH PABHOMEPHOM JBUJKEHHU — 3TO BEJHYHUHA,
PABHAA OTHOUICHUIO IYTH KO BPEMEHH, 32 KOTOPOE 3TOT NYTh NPOHIEH.



I'nasa II.

B Mexpayrapoauoit cucteme (CHU) cKOpOCTh H3MEPAIOT 8 Mempax

M
Ha cexyrdIy (Z)
OTO 3HAYUT, UTO 3a eOUHUYY CKOPOCMU NPUHUMAEMCEs CKO-
pocmb marxoz0 pPABHOMEPHO2O0 OB8UNMCEHUS, NPU KOMOPOM 34
1 cexyndy meno npoxodum nymeoe, pasuwvlii 1 mempy.

KM
CKOpOCTL TeJIa MOXHO M3MEPATH TaK3e B KuJjomempax 8 iac (—),
q

KM CM
Kujaomempax 8 cen:yuay (?), canmumempax 8 Cefcynay (?)

Ilpumep. 1loe3n, ABUTAACE DABHOMEPHO, 3a 2 U IIPOXOJUT NYTh, PDAB-
Huid 108 kM. BeryucauTte CKOPOCTH ABMIKEHUSA TI0E3/4.
3anunreM ycJIoBUE 33Ja4YH U PEIllUM ee.

Pentenne:
s

D= -,
t

p— LOBEM _ 54 KM
2 yu q

Bripasum cxkopocTthb noesga B equHunax CH, T. e. KUJIOMeTpHI IepeRe-
JIEM B METDEI, 4 YACKHI B CEKYH/IRL:

KM _ 54000 m _ M
54 u 3600 c 15 ¢’

OTger: v = 54 ﬂ,mm 15 2.
q ¢

Taxum o6pasoM, YHCIOROE 3HAUCHHE CKOPOCTH 3ABMCHT OT BhRIOpAaH-
HOM eIHHHUIIBI.

CKOpOCTL, KpOMe YUCJIOBOT'O 3HAYECHUA, UMeeT U HATIpABJIeHUE.

Ecnu tpebyercsa ysHaTh, rae 6yaeT HAXOOUTHCSA depes 2 U caMoOJeT,
BBELIETERIINIA 13 BIaguBocTOKA, TO HE0H6XOUMO 3HAThH He TOJBKO 3HAUE-
HUe ero CKOPOCTH, HO U ée HANIPABJIEHME,

Bennunabl, KOTOPHIE, KPOME YHCJIOBOIO 3HAUEHUS (MOAYIIA), UMEIOT
elle ¥ HATPaBJEeHUE, HA3HIRAIOT BEKTOPHBIMH.

CKOpoCTh — 3TO 8eKMOPHAA usuieckas 8eJlUYUHA.

Bce BekTOpHEIE BeTMYUHBI 0603HAYAIOT COOTBETCTRYIONUMUY GYKBAMU
co crpenoukoii. Hanpumep, ckopocTs 0603HAYAETCA BYKBOIl D cO CTpe-
JIOUKOH, A MOAYJb CKOPOCTH TOH ke BYKBOIT, HO 63 CTPEJIOUKH .



I'nasa I1.

T
Q:-.

Ha pucyHKax cTpeska IOKa3bIBAET HANIPaABJEeHHE CKOPOCTH, T, €. Ha-
IIpaBJIeHUe ABUKeHUA Tena (puc. 37).

Hexoropble usuyecKye BeINMYUHBI He UMEOT HanpaBaeHud. OHH
XapaKTEePHU3YIOTCA TONBKO YUCJIOBLIM 3HAYEHMEM. ITO IIYTh, BpeMsd, 00h-
eM, JuHA U Ap. OHU ABISIOTCS CKAJAPHBIMH,

Ecau nipy JBMKEHUM Teja €ro CKOPOCTh U3MEHSETCA OT OJHOI0 y4a-
CTKa OYTH K [PYTOMY, TO TAKOE IBHKEHUE ABNSAECTCA HEPABHOMEPHbLM.

Jsa xapakTepucTUKY HEPABHOMEDHOTO ABMIKEHUA Teja BBOIAT IIO-
HATUE CPeTHEeH CKOPOCTH.

Hamnpumep, moesn or Mockser go CaukT-Ilerepbypra uger co ckopo-

KM
cthio 80 — . Kakyro ckopocTk UMeIOT B BUAY? Beab cKopocTh moeaga Ha
q

OCTAHOBKAX PABHA HYJIO, TIOCJIE OCTAHOBKK — YBEIUUYHBAETCH, a Mepen
CJIEAYIONIEN OCTAHOBKON — YMEHBIIAETCH.
B pgaumnoM cinyuae moesj ABHIMKETCSA HEPABHOMEPHO, & 3HAYHUT, CKO-

KM
pocTh, paBHasA 80 — , — 3T0 CpeHASA CKOPOCTh ABUKEHUS ITOE3/a.
q

Ona orpenejaseTrcd NOYTH TaK Ke, KaK ¥ CKOPOCTE IIDK DPABHOMEPDHOM
JABHXKEHUH.

Ymobb. onpedesrums cpedHIO CKOPOCMb Mmeaa NPU HepasHO-
MEepHOM O8UNCEHULL, HAJO BeCh NPOHIEHHBIN MYTh PA30eilimne HA
BCE BpeMs O8UMNCEHUSA:

_ 8
vcp—i.



Tnasa II.

CJIeI[yeT HAIIOMHY.___, 94TO TOJBKO IIDH PABHOMEPHOM JABUIXEHHHN OTHO-

S o
IIIeHne Z 3a Jgwbdon OpOMEYTOK BpEMEHN 6y11e'r IIOCTOSAHHO.

Hpn HEepaABHOMEDHOM JBUXKEHUM TeJa CpeAHAA CKOPOCTh XapaKTepH-
3yeT IBUXKEHHE TeJia 3a BeEChb IIPOMEXYTOK BpEeMEHMH. Ona He nodcHAeT,
KaK IBHUI'aJIOCh T€JIO B PA3JINYHBIE MOMEHTEBI BpEMEHH 3TOI'0O [IPDOMEXKYTKA.

B Tabnuue 1 IpuBOAATCA ¢cpegHUE CKOPOCTH ABVIKEHUSA HEKOTODRIX TeJI.
Ta6bruuya 1

Cpennue CKOPOCTH ABMAKECHUA HEKOTOPBIX TeN, CKOPOCTH 3BYKa,
PATHOBOJIH ¥ CBeTa, M/cC

o TUTKA 0,0014 Camoner Un-1} 180
Yepenaxa 0,05—0,14 3RryK B Bosayxe upu 0 °C 332

|
iIyxawo HAT A 5 Ilyns aBTomaTa : 760 [

Kananiaukosa (opu
BBIJIETE U3 CTBOJIA)

[Temexon 1,3 JlyHa BOKDYT 3eMan 1000
Kourkobexern Ho 13 Monekyna Bogopoaa (upu | 1693
0 °C)
CxEopeIg 20 Mosnekyna Bonopoaa (mpu 1770
25 °C)
Crpayc | 22 HcKyceTBeHEBIH CIIYTHUK 8000
! 3eman
Tennoros 1310 T o 28 3emia BokpyTr ConHIla 30 000
ABTOMOGHUNL «.. UTYJIHAS 20 CBeT M PAXMOBONHEI OxoJo
300 000 000
0;‘
o

1. HT0o nokasbiBaeT CKOPOCTb TeNa NPU PaRHOMEPHOM Asuxenun? 2. o
kakou popmMysie onpenensioT CKOPOCTb TENA, ECNU USBECTEH €ro nyTh 1 BPEMs,
3a KoTopoe oH npoinaen? 3. Kakosa eamHuua uamepeHus ckopoctn 8 CA?
4. HeM, KPOME HUCNOBOIO 3HAYEHWA, XapakTepuayeTcs ckopocTb Tena? 5. Kak
onpepenskt ¢ LA . i LOCTb NPU HEPABHOMEPHOM JBUXEHUN?



T'aasa Il.

$

KM KM
1. Beipasure ckopoctn Ten: 54 — u 36 — B
q q

M
P

KM M
2. TToeax uger co ckopoeThio 72 — . BrIpazuTe ero CKOpoOCTh B <"
q

3. T'onounwiit arromMobUIbL 3a 10 MHH IIPOE3JKAET IIYTh, PABHBIN
109,2 kM. OnpeneauTe ero CPegHIOI0 CKOPOCTh.

4. Jlyunire KOHBKOOEKUEL auctanuuio 1500 m npoberaroT 3a 1 MuH
52,5 ¢. C xaKoil cpeiHell CKOPOCTLIO OHH IPOXOLAT 3TY SUCTAHIIUAIO?

5. JILKHUK, CIIYCKAACE ¢ TOPEI, ipoxoauT 50 m 3a 5 ¢. CnyeTuBNICh
€ TOPBI ¥ IIPOJOJIKAS NBUTATHCA, OH KO MOJHOM OCTAHOBKM IIPOXOJUT eIe
30 M 3a 15 ¢. HalijuTe cpeIHIO CKOPOCTEL JRDKHWKA 34 BCE BpeMs IBU-
SKeHUA.

Ecnvu U3BeCTHBI CKOPOCTE Teaa M BpeMs IIPU PABHOMEDPHOM JBUMKE-
HUM, TO MOXCHO HAWTH MTPONJIEHHBIA UM IIyTh.
ITockoabky v = ? , TO IYTH ONPEAeNAIOT 10 GopMyJie
8 = vt.
YmobbL onpedenrumsv nymb, nNpoiideHHbLiL meaom npu pasHo-

MepHOM O8UNCEHUU, HAOO CKOPOCMb MENA YMHOMUMDb HA 8DE-
MA €20 08UNEHUL.

Tenepsb, 3HadA, YTO § = Vi, MOKHO HAWTH BpeMsA, B TeUeHUE KOTOPOTO
JBUTAJOCH TEJIO, T. €.

Umobb. onpedenums B8pemMs NPU PABHOMEPHOM OB8UNCEHUU,
Hado nymv, npoiidennblil menom, pazdlesums HA CKOPOCMb €20
O8uUIMNCEeHUA.

Ecnu Teno aBM>keTcA HEPABHOMEDHO, TO, 3HAA €ro CPEJHIOI0 CKOPOCTH
IBVJKEHHS U BPEMSI, 38 KOTOPOE IIPOUCXOIUT 3TO JBUKEeHNEe, HAXOOAT OYTh:
8§ = Uepl.
ITonbaysce aToi GoOpMYJIOH, MOMHO ONIPENENUTh BpeMs ITpU HePaBHO-
MEepPHOM JIBUXKEHUHU TeJNa:



Tnrasa I1.

g

1. Kak onpegenuts nyTk: a) Npy paBHOMEPHOM ABWXeHWU Tena; 6) npu He-
PaBHOMEDPHOM ABUXeHUU Tena? 2. Kak onpegenutb BpeMa: a) Npu paBHOMEp-
HOM ABUXEHUN Tena; 6) Npy HEPaBHOMEPHOM ABWXEHUM Tena?

$

1. ITonpaysace Tabaunedt 1, HadaUTe CKOPOCTH CTPAYCA, ABTOMOOMIISA,
HCKYCCTBEHHOTO COyTHUKA deMau. OmpeennuTe NyTH, IPOAJeHHBIE UM
3abec.

2. Ha Besocumegie MOsKHO 6e3 0c000T0 HATIDAKEHUA e€XaTh CO CKOPO-

M 2
CThIO 3 o Ha xaxoe paccTodaHue MOXKHO yexaTs 3a 1,5 u?

3. Ha pucynke 38 nokazas rpad@ukK 3aBHCHMOCTUA OYTU PABHOMEDPHO-
ro IBU)KEHUA TeJia 0T BpEMEHH (§ — OCh NIPOHAEHHBIX Iy TelH, f — OCh Bpe-
meHn). Ilo aTomy rpaduky HalguTe, YeMy paBeH IIYTh, MPOHTEHHEIN Te-
JIOM 3a 2 4. 3aTeM PACCUUTANTE CKOPOCTH Tesa.

4. 'padhuk 3aBHCHUMOCTY CKOPOCTH PABHOMEPHOI'O JBHIKEHUS TEJIA OT
BpeMeHH NpefcTaBjieH Ha pucyHke 39. Ilo sTomy rpaduky omnpenenurte
CKODOCTh ABMKEHUSA Tesa. PaccuuTaliTe nyTh, KOTOPRIH IpoiaeT Teao 3a
24,44,

5. ITo rpadukamM 3aBUCUMOCTH NIyTeH oT BpeMeHu (puc. 40) aByx Teu,
ABUIKYITUXCS PABHOMEDPHO, OIIPEIEeNIuTe CKOpocTH aTuxX Tes. CKopocTh
Kaxoro reya Gosbine?

8, KM | v, M S, M
’ [
500 ] 10 Il
8
400 - 8 1
6 i
300 6 1
200 |- 4 s H 4 H
100 |- 2 7 |-
i o]

(=]
<o

0 123456¢u 123456¢tc 123456¢,¢



T'aasa I1.

Ha6moneHnss 1 ONBITH TOKA3BKEIBAIOT, YTO CKOPOCTE TeJA caMa o cebe
N3MEHHUTHLCA He MOYKET.

DyTOONBHEIA MAY JIEKUT HA HONE. Y IAPOM HOrH Py TboInCT IPUBOAUT
ero B aBum:xenne. Ho caM MAY He MIBMEHUT CBOIO CKOPOCTE 1 He HAYHET IBH-
FaThCsA, IIOKA HA HEero He MOAeHCTBYIOT gpyrue Tena. Ilymas, BJIOKeHHAS B
py¢be, He BRLJIETUT J0 TeX 0P, MMOKAa ee He BRITOJIKHYT IOPOXOBLIE Ta3kl.

Taxum ob6pasoM, U MY, U NYJIS He MEHAIOT CBOIO CKOPOCTH, IIOKA HAa
HUX He TOAeHCTBYIOT APYTHe TeJiAa.

dOyTO60NBHBIA MAY, KATAIMWICS IO 3eMJIe, OCTAHABJIWBAETCA HM3-34
TpPEeHUS O 3EMJIIO.

Ilyna, mpomegmas cKBo3b (hbaHEPHYIO MUIIEHB, YMEHBIIAET CBOIO
CKOPOCTH, TAK KAK Ha Hee IMOAeHCTBOBANA MUIIEHb.

TeJsio yMEHBINIAET CBOIO CKOPOCTE U OCTAHABINBAETCS He caMo 1o cebe,
a TIofl neficTBUEM APYTUX TeJ.

Ilox peiicTBUMEM JPYTOTO Teja TIPOUCXORUT
TaKsKe U3MeHeHNe HallpaBJIeHUA CKOPOCTH.
TeHHUCHEBIN MAY MeHSeT HAIIPABJIEHUE NBHKE-
HUA B pe3yJbTaTe yrnapa o paxerky. Illaiiba nocie
yaapa o KJIONIKY XOKKeWCcTa TaKXKe U3MeHsAeT Ha-
NpaBJeHue OBM)KeHUs. HampaBieHue IBHMKEHUS
- i MOJIEKYJIBI Ta3a MeHAeTCS IIPU COYAAPEHUU ee C
1 OPYTOoit MOJEKYJION WJIH CO CTEHKAMHY COCYyA.

3HAUUT, H3MEHEHHEe CKOPOCTH Tela (BeJIMUMHBI
M HANTIPABJEHHA) MPOHCXOIUT B pe3yJbraTe geicT-
BHUSA HA HEro JPYroro TeJA.

IlpoaenaemM ombIT. YCTAHOBUM HAKJOHHO HA
croJie focKy. Haceiniaem HaA ¢TOJX, HA HEGOIBLIIIOM
paccTOSHWU OT KOHIla JOCK¥, ropky necka. Ilo-
MeCTUM Ha HAKJOHHYI HOCKY TeJdeKKy. Temerx-
Ka, CKATUBIIINCE C JOCKHX HA CTOJI U IIOTIAB B IECOK,
O6pIcTpo ocraHaBauBaercsa (puc. 41, a). Ha croem
IIYTU TEeNeKA BCTpeYaeT IMPENsATCTBHE B BHUIE
ropxn mecka. CKOPOCTH TeNeXKHM YMeHBIAeTCs
oUeHb 6BICTpO. Ee IBMKeHNe HeEpABHOMEPHO.

BripoBHsieM ITeCOK U BHOBL OTIIYCTUM TEJIEXK-
KV ¢ TIpe)KHeH BHICOTHI. Tenephb TeNexKa Npoier
60JIbIIIee paccTogHHIE IO CTOJNY, IPEXK e YeM OCTA-
HOBUTCA (puc. 41, 6).
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Ee ckopocTh usmenserca Mmeanenuee, a IBUKEeHNE CTAHOBUTCS OJIMoKe
K pPaBHOMEpPHOMY.

Ecnu corceM yOpaTh mecoK ¢ MYyTH TENEKKH, TO IPEIATCTBUEM €€ JBH-
SKeHHUIo 6yIeT TONBKO TpeHue o ¢ToJ. TesekKa 10 OCTAHOBKHU IIPOHAET e1e
donbliee paccrosuue (puc. 41, 8). B aTom ciydae ee CKOPOCTb YMEHBIITAET-
cA ellle MeJiJIeHHee, a JBUMKEeHMe CTAHOBUTCA elle 6JIMIKe K pABHOMEPHOMY.

Hrak, uem MeHbIIe AEHCTBHE XPYToro Tejda Ha TEJEeKKY, TeM H0JNb-
IIe COXPAaHAETCHA CKOPOCTh €€ JBMKEHUA M TeM OJIMie OHO K paBHOMeEp-
HOMY.

Kax ke 6yaeT ABUTATHCA TEJIO, €CJIM HA HETO COBCEM He OYAYT AeHCTBO-
BaTh Apyrue Tesa? MoXXHO JIU 3T0 YCTAaHOBUTE Ha onbiTe? TIiiaTebHbIe ONBI-
THI 10 U3YYEHUIO IBMKEHUA TeJl ObLIW BHepBhle npoBeneHsl I'. Taauwmeem.
OHU MO3BOMNIN YCTAHOBUTL, UTO €CJIM HA TENO He AEUCTBYIOT APYTHE Teja,
TO OHO HAXONUTCA UJIU B TIOKOE, WU ABMXKETCA IIPAMOJIUHeIHO 1 paBHOMED-
HO OTHOCUTENHLHO 3eMJIH,

SIBreHME COXpaHEHMA CKOPOCTH TeJa NMPH OTCYTCTBUH AeWCTBHA HA
Hero JAPYrux TeJ HAa3bIBAIOT WHEPIIHEH.

(Muepuma — ot J1aT. UHepUUa — HENOBUKHOCTh, 0e3/eATEJILHOCTS. )

Tarkum 06pasoM, ABHIKEHNE TeJa NPU OTCYTCTBUHU AEUCTBUSA HA HErO
JPYrUX TEeJ Ha3hIBAIOT IBM)KEHUEM 110 MHEePIMH.

Hanpumep, nyjis, BeLIETEBIIAS U3 PYXbA, IPOJOIMKANA Obl JBUTATE-
cfl, COXPAHAA CBOID CKOPOCTBH, €ciy OBl Ha Hee He JEHCTBORAJIO ApYyroe
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TeJIO — BO3AyX. BejeacTBre 3Toro CKOpPoOCTh NyJau yMeHbInaercd. Beocu-
reaucT, mepecTaB padoraTh IeJaNaMU, NPOAOJKaeT aBUrarbcd. OH cMoOr
0ObI COXPAHUTHL CKOPOCThH CBOETO ABUKEHUSA, €CJAM Obl Ha BeJOCUIIEe] He
nericrBoBasio Tperue. CliefOBAaTEIbHO, CKOPOCTL €r0 YMEHBIIIAeTCA U OH
OCTAHABJIWBAETCH.

HUrak, eciu HA TeOo He NEHMCTBYIOT APYrHe Teja, TO OHO ABHIKETCH
€ MMOCTOSHHOM CKOPOCTBIO.

L)

1. B peayneTate 4ero MeHsieTcsl CKOpoCTb Tena? lpuseaute npumepsl.
2. Kakol onbIT Noka3biBaeT, Kak U3MEHAETCA CKOPOCTb Tena npu BO3HUKHO-
BeHUW npensatcTeua? 3. YTo HasbiBaeTCca nHepumnein? 4. Kak ABMXeTCH Teno,
€CNU Ha Hero He AeNCTRYIOT apyrue Tena?

Bawm yike u3BeCTHO, YTO IPY HEPABHOMEDHOM ABUMKEHUU CKOPOCTH Te-
Jla MEHSETCA C TeUeHNeM BpeMeHU. VaMeHeHMe CKOPOCTH TeJa HPOUCXO-
JUT T0J JefCTRUEM APYToro Tesa.

IIpomenaem ombiT. K Teesxke MpUKpenuM yIPYryw IIJACTUHKY. 3a-
TE€M M30THEM €€ U CBSAKEM HUTHIO. TelexKa OTHOCUTEJILHO CTOJIa HaXo-
muTtesa B moxoe (puc. 42, a). CTaHeT U ABUTATHCS TEJIEXKKA, €CIH YIIPY-
rasi IJIaCTUHKA BLITIPAMUTCSA?

s aToro mepeskskeM HUThH. IlacTUHKA BRInpAMUTCeSA. Tele)xka ke
OCTAeTCs Ha NpexHeM Mecte (puc. 42, 6).

3areM BIUIOTHYIO K COTHYTOMH MJACTHUHKE NMOCTABUM €Il OHY TAKYIO
Ke TenexKy (puc. 43, a). BHOBE mepexxkikeMm HuTh. Ilocse atoro obe Te-
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JIEXKKU IPUXOAAT B ABYIKEHHNE OTHOCUTENbHO cToNa. 'OHM paa'besxcmoTca
B pa3Hbie CTOpPOoHH! (puc. 43, 6).

" Yrobbl 'M3MEHUTH ‘CKOPOCTh TENEKKH, TOHAZ00OMIIOCH \BTOPOE . frelIo.,
Omnbi IOKA3aJ], 4T0 CKOPOCTh TeJia MEHAETCH TONbKO B peaynbTare nedcT-
BUA Ha Hero Apyroro Tena ‘(Bropoli Tenexri). B Hamem ofibrre Mbl Ha-
GaronanK, YTo B ABMKeHWE npuuisa u Bropan rTéieikKa. O6e crajiv Jsu-
raTbCA OTHOCUTENLHO CTOJA. *.

«Tenexku deiicmeyiom Opyz na Opyza, T. e.°0HU 83aumodeiicmaey-
fom. 3HauuT, AeHCTBYE OXHOIO TeJia Ha APYroe He MoOMeT OBITH OJHO-
CTOPOHHUM, 002 TeJNa AeHCTBYIOT APYT Ha Apyra, T. €. B3aNMONEHCTBY-
I0T. L :

Mb1 pacéMOTpeNny cCaMbiit TPoCTOM caydai B3auMOAeCTBUS ABYX TeJ.
O06a Tena (renexku) no’ B3aUMOAEHCTBYA . HAXOAMIHCD B nokoe OTHOCH-
TeJibHO CTOJA M OTHOCUTENHHO APyr Apyra. :

Hahpiimep, nyns takxe H&XOAVIJI&CB B’ TIOKOE OTHOCHTENHHO
pymbfx nepei BuicTpesoM. Ilpu B3ammoxeiicTeum (BO BpEeMA BBICIpena)
Oyas ¥ pysucbe ABuﬁcchﬁ : pasHble CTOPOHBI. IlpoucXoiuT ‘ABNEHME
omoauu. ' ' '

Eenu uenosex, cuaamuil B 10AKe, o'm‘anxmae"r OT cebsi APYryIo JoA-
Ky, TO NPOUCXOAMT B3AMMOJeHCTBHE. O6e alozucn NPAXOAAT B ABMNKEHME
(puc. 44). .

Ecnu e yenoBex npeiraer ¢ JOAKH Ha feper, 'TO JOAKA OTXOJNMT B
CTOPOHY, NPOTHBONOJNOMHYIO NPBIAKY (pnc 45). Yenosex noaeiicreosan
Ha JIOAKY. B cBOXO OUepean, 1 JoAKa neiicTByeT Ha uenoBexa. OH Npuo6-
peraeT CKOpoCTh, KOTOPas HanpaBJera K Gepery.

WUrax, B pesynpTaTe B3aUMOeHCTBHA 062 Tona MOI'YT M3MEHMTH
CBOIO CKOPOCTb.
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1. Kakuve onbIThbi NOKa3bIBAIOT, YTO Tesa NPUXOOAT B ABUXEHUE NPy B3aUMO-
oencraun ¢ apyrumm tenammn? 2. Kakme npMmepb! NoKasbiBatOT, 4TO NPU B3au-
MOAENCTBUN MEHSIOTCA CKOPOCTM oboux Ten? 3. OnuwnTe siBfieHre B3anmo-
0eNCTBUA Ten Ha NPUMeEpPEe BbiCTPena U3 pyXbs (BUHTOBKK).

IIpu B3aMOIeHCTBUM ABYX TeJ CKOPOCTH IEPBOTO U BTOPOI'O TENa
MOTYT U3MEHUTHCS.

OxHO TeJIo IocJie B3auMOneiicTBUA ITPUOOpeTaeT CKOPOCTh, KOTOpas
MOXKeT 3HAYMTEJbHO OTJIMYATHCH OT CKOPOCTH Apyroro teja. Hanpumep,
TocJe BBICTPEJIa U3 JIYKa CKOPOCTHL CTPEJIhl ropasfo O60Jblle CKODOCTH,
KOTOPYIO NpHo0OpeTaeT TeTUBA JYKa [IOCJie B3aNMOASHCTBUA.

ITouemy Taxk nmpoucxonut? IlpoBenem onbIT, oNUCAHHEIL B § 18, TOJNL-
KO Tellepb Ha OJHY U3 TeJIeIKeK IM0J0KUM rpya (puc. 46, a). Ilocae Toro
KaK HUThH IIePeXIJH, TENEKKH pPasbea’KaTCA B pPasHbie CTOPOHBI
(puc. 46, 6). IlyTh, NpoiiileHHEI 34 HEKOTOpPOE BpeMsA KaXIOU U3 TeJe-
JKeK, OyneTr pasdHbIM. ITO O3HAYAET, UTO B PE3yJbTaTe B3aUMOJEUCTBUSA
TeJeXKKHU Nnpuodpenu pasHble ckopocTH. Tenexxka ¢ I'py3oM mOpomijia
MEHBIIUHN ITYyTh, 3HAYNT, €6 CKOPOCTEL ObLJIA MEHbIIIE, YEeM Yy TEJEKKHU 0e3
rpyasa.

CpaBHHBASI, KAK MEHSIOTCA CKODPOCTH B3aWMOJAEHCTBYIOIMIUX TeJ 3a
oIpe/ieIeHHBIA ITPOMEIKYTOK BPEMEHN, MOJKHO CYIUTEL 06 UX Maccax.

Tenexxka, IBHXKYIIAACA C MEHBINIEH CKOPOCTBLIO, obyiagaer GosbIIed
Maccoii, a TeJexxKa ¢ O0JbIIei CKOPOCTHIO 06JIajaeT MEHbIIIEH MACCO.
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CropocTH, KOTOpbIe TPUOGPEIU TeJIeXKKH B pe3yJabTaTe B3auMojeiicr-
BUSA, MOXXHO NU3MEPUTH. 110 3TUM CKODPOCTAM CPABHHUBAIOT MACCHI B3AUMO-
NeUCTBYIONIAX TeJeMXKeK.

ITpumep. CxopocTH TeJIeAKEeK N0 B3anuMogeiicTBIA paBHEI HYJ10. [loc-

o o M
Jie¢ B3aUMOJIENCTBUA CKOPOCTh OJHOH TeJIEXKKH cTajia pPaBHA 10 E , & CKO-

o M
pocTh apyroit 20 o ITockoneKy crOPOCTEL, KOTOPYIO HpHobGpesa BTOpas

TeNeXKKa, 8 2 pa3a 6oabWe CHOpOCMU nepesoil, mo u ee macca 8
2 pasza meHbvlwie MaAcCCbL nepaoii menexrKu.

Ecnm mocne B3aMMOAEHCTBUSA CKOPOCTH HU3HAYAJBHO MOKOMBIIMXCSH
TeJIe’keK OAWHAKOBLI, TO WM WX MacCchl oAuHakoBbl. Tak, B omriTe,
n300paKeHHOM Ha DUCYHKeE 42, ocsie B3aUMOJAeCTBUSA TeJIEKKH DAa3bes-
JKAIOTCA ¢ PABHBIMU cKopocTsaMu. CrefoBaTeNbHO, UX MACCH OBLIN OJU-
HaKOBHI. Ecsu nocJsie B3anMoieficTBUA Tesia Npuolpenu pa3Hble CKODOC-
TH, TO UX MACCHI DA3JINYUHEI.

YeMm MeHbULE MEHAEMCA CKOPOCTh TeJIa DU B3aUMOJeCTBUH, TEM
GOJIBIIIYIO Maccy OHO UMeeT. Takoe Tejo Ha3bIBAalOT 60J1ee MHEPTHBIM.

Yem Goavule MeHAEMCA CKOPOCTH TeJjia IPH B3aMMOAEHCTBUM, TEM
MEHBULYIO MACCY OHO UMEET. ITO TEJ0 MeHee HHEPTHO.

9TO 3HAYHUT, YTO JJIA BCEX TeJ XapaKTePHO CRBOICTBO I10-PA3HOMY Me-
HATH CBOIO CKODOCTH IIPH B3AaUMOJEMCTBUUA. ITO CROMCTBO Tea HABKIBAIOT
MHEPTHOCTHIO.

Macca Tenma — 310 (hu3MUeCKAdA BeJVUUHHA, KOTOpasg HABJIAETCA
Mepoii HHEPTHOCTH TeJa.

Crenyer 3HaTh, UTO J1000€ TENO: 3eMJIs, YeJOBEK, KHUTA U T. . —
obyazaeT Maccoi.

Maccy ofosHauaroT 6yKBOil m.

3a egunamity maccsl B CH npunar kusozpamm (1 Kr).

Kunozpamm — »To Macca 3TajioHa. JTAJOH HU3TO-
TOBJIEH U3 CILIABA JBYX METAJJIOB: IJIATWHEI ¥ UPULUSL.
MexpyHapogHBIi  BTAJIOH KUJOTpAMMa XPaHUTCS
B . CeBpe (62113 [Tapuska) (puc. 47). C MexxAyHAPOIHO- -
ro aTajioHa cueyiato 6osee 40 TouHeHIIIUX KOIHH, paso-
CJIAHHBIX B pasHbIe cTpaHbl. OHA U3 KOIHI MeXxayHa- (
DPOAHOTrO 3TAJIOHA KUJOTpAMMa UMeeTCHa B HAIEH cTpa- y
He, B MHCcTUTYTE MeTpomoruu um. /. 1. MeHeneena B
Cankr-ITerepbypre.
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Ha nmpakTrke MCHONB3YIOT M APYTrHe €JUHUIBI MAcChl: morHa (T),
epamm (r), muaruzpamm (Mr).

1 1= 1000 xr (103 kr); 1r=0,001 xr (10‘3 Kr);
1kr= 10001‘(103 r); 1 mr = 0,001 I‘(10_3 r);
1 xr =1 000 000 mr (106 MT); 1 mr = 0,000001 xr (10_6 KI).

B panpHedimeM npu uaydeHMHM QU3UKH IOHATHE Macchl OyAeT pac-
KPEBITO I1yGixe.

D) ]

1. Kak npoBoauncs onbiT ¢ ABYMS B3aMMOAENCTBYIOWMMU Tenexkamun?
2. Kakum 06pa3oM MOXHO YCTaHOBWUTb, 4TO Macca OfHOM 13 Tenexek bonbiue,
a apyroi menblle? 3. KakoBa eamnHuua maccbl 8 CU? 4. Kakne eanHuLbl Maccbl
TaKKe NCNOJb3YIOT Ha NpakTuke?

¢

1. Bripasure B KuimorpamMmax macce! Ten: 3r1; 0,25 1; 300 r; 150 T
10 mr.

2. 3 HenIoABMIKHOM JIOAKH, Macca KoTopoit 80 Kr, nmpeiraeT Ha 6eper

ManbuuK. Macca manbuuka 40 Kr, CKOPOCTh €ro IPU IPbIXKKE 2 —. Ka-

KYIO CKOPOCTH Nprobpesia sogka?

M
3. Y13 BHUHTOBKM BBLIETAET NIYJA CO cKopocThio 700 o BuntoBKa npu

M
otgaue npuodperaer ckopocTh 1,6 — . OnpegennTte Mmaccy BUHTOBKH, €CJIHU
c

macca nyau 10 r.

Jlnst Toro 4To6BI UBMEPHUTEH MACCY TeJla, MOYKHO UCIOJb30BAThH METO/,
OIIMCAHHLIMK B § 19.

CpaBHMBAfA CKOPOCTH, NPUOODETEHHBIE TeJaMH NPU B3aUMOMAEHCT-
BHIU, OTIPEJIEJIAIOT, BO CKOJIBKO pa3 Macca OAHOTOo TeJjia 6oybure (MM MeHb-
1re) Maccel gpyroro. laMepuTs Maccy Teja 3TUM CIOCOOOM MOXKHO, €CJIN
Macca OJHOTO U3 B3aMMOJEHCTBYIOMIUX TeJ H3BecTHA. Takum cnocobom
ONPENeNIAIOT B HAYKe MACCHl HeGECHBIX TeJI, a TAKIKE MOJIEKYJI U ATOMOB.



T'nasa II.

Ha nmpaxkTtuke maccy Teslna MOMKHO Yya3-
HATh ¢ IIOMOINBIO 8eco8. Bechl 6GniBaroT
DA3JIUYHOTO THUNA: YUYeOHbIE, MEIUIIHNH-
CKUe, aHAIUTHYECKUEe, ANTeKAPCKIE, DIIEK-
TPOHHEIE U JAD.

Ha pucynxe 48 usobpaskenn! yuebHbBIE
Bechl. ['TaBHON YacThIO TAKUX BECOB ABJIA-
ercst kopomwicao (1). K cepegune xopo-
MBICJIa IIDHUKDEIJIeHa CTPelKa — YykKa3a-
meab (2), KOToOpas IBHMIKETCA BOPABO UJIH
BJeBo. K KOHIIaM KOpPOMEICJA IOABEIlie-
Hel uawku (3). IIpum KaxoM yciaoBUH
Bechl OYIYT HAXOAMTHCA B PABHOBECHN?

IlomecTrMm Ha YaAIIKH BECOB TEJIEIKKH,
KOTOpbIE IPUMEHSINCEH B onbITe (¢M. § 18).
ITocKONMBKY IPH B3AUMOAEHCTBUN TENEIKKY
IPUOGPESTN OUHAKOBBIE CKOPOCTU, TO MBI BRISICHUJIM, YTO UX MACCHI O/~
HaKoRBBI. Clre0BaTEJIBHO, BEChl OYAYT HAXOAHUTLCA B PABHOBECHUM. JTO 3HA-
YUT, 9YTO MACCHI TeJI, JIEKAITUX Ha YaNIKaX BeCOR, PABHLI ADYT APYTY.

Ternepr HA OAHY YAIIIKY BECOB IOMECTHM TEJIO, MACCY KOTOPOT'O HEOO-
xonumo yauath. Ha apyryro 6ygeM CTABUTL T'HPH, MACCHI KOTODBIX W3-
BECTHBI, 0 TEX 10D, ITOKA BEeCEHl HE OKAXKYTCA B PABHOBECHMU.

CnegoraresbHO, MAcca B3BEIIIMBAEMOTO Teja 6ygeT paBHA OB1ITed Mac-
ce TUPL.

IIpu B3BEMIMBAHNM NCHONB3YETCA CIEIUATBHBIN HA60p r'Upsb (puc. 49).
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Pasnnunble Bechl IpeJHASHAYEHB! JJIS B3REIITUBAHUA PA3HBIX TeJ, KaK
OUYeHD TAMKEJIbIX, TAK ¥ OYeHb JIerKuX. Tak, HampuMep, ¢ IOMOIIBI0 BaTOH-
HBIX BECOB MOYKHO ONpeneauTh Maccy BaroHa ot 50 go 150 r. Maccy xoma-
pa, paBHYIO 1 MI', MOXXHO Y3HATH C IOMOIBI0 aHAJUTHUYECKHUX BECOB.

04

1. Kak onpepenuTtb Maccy Tena no B3anMoaenCcTBUIO €ro ¢ APYrum TENOM
M3BeCcTHOW Macchl? 2. KakoBO yCnoBue paBHOBECUA yvebHbix BecoB? 3. Kak
MOXHO OnpeaennTb Maccy Tena npy NoMoLLM BeCOB?

Tena, oKpysKamlIe HAC, COCTOAT M3 PA3JHYHBIX BEIIECTB: JepeBa,
JKeJyie3a, pe3UHBI U T. 1.

Macca mr060r0 Tesia 3aBHCHUT He TOJIBKO OT €ro pa3aMepoB, HO U OT TO-
ro, M3 KaKOr0 BellecTBa 9TO TeJI0 cocTouT. IIpum arom Tena, umeloniue
pasHble 063eMmbl, HO U3TOTOBJEHHBIE U3 PA3HbLX BEULECE, UMEIOT

pas3Hble maccol.

i BaBecum JBa mUIMHApA PABHOrO 00beMa, HO
| U3rOTORJEHHBIE U3 Pa3HbBIX BellecTB. Hampumep,
ot o OJUH [UJIHUHAD — AaJIOMUHHEBHLINA, a Jpyroi —
- ! CBHHUOBBIN. OMNBIT IOKA3BLIBAET, YTO MACCA aJIi0-

o MUHHAEBOTO LUJWHApPA IIOUTHU B 4 pasa MeHBIIe
i - Maccesl cBuHNOBOro (puc. 50).
B 10 xe BpeMdA TeJIa ¢ PABHbIMU MACCAMU,
I | ’ H3rOTOBJIEHHBIE U3 PA3HBLLX BEULECINE, MMEIOT

- A . . Dpa3snbLe o6seMmbL.
/ = 7/\' Tak, kene3Hslt Opyc maccoil 1 T 3aHUMAET
3

—_—— oowem 0,13 m°, a jexg maccor 1t — obneMm

1,1 M3, O6Bem Jpga mouTu B 9 pasd Oosbiie
obpeMa Kese3Horo 6pyca (puc. 51).

- \'\"\] 910 00BACHAETCS TEM, YTO Pa3HbIe BElleCTBa
] i MOI'YyT UMEeTh Pa3HyI0 NJAOMHOCMb.

Orcroona cuenyer, 4ro Tena obwvemom 1 M3

KajyKJ0€e, U3rOTOBJIEHHBIE U3 PA3HbLX B€U,eCmE,

: HUMeT pa3nbie maccol. Tak, amoOMUHUNE 06b-

emom 1 M3 umeer maccey 2700 Kr, cBUHEI TAaKOTO
2Ke obbema (1 M3) umeeT maccy 11 300 xr.
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ITaomHuocmv noxasvieaem, uemy pasHa macca sewecmea, 83s-

mozo 8 o6zeme 1 m> (uau 1 CM3).
Kak ke MOXKHO HAUTH JIOTHOCTH JAHHOI'O BelecTRa?

Ilpumep. MpamopHasa ILIUTa UMeeT 00beM 2 M3, a ee macca pasna
5400 xr. OnpegenuTe IJIOTHOCTE MpaMoOpa.

UsrecrTHO, UTO MpaMop o6beMoM 2 M3 umeer maccy 5400 kr. Cnepo-

BaTenbHo, 1 M3 Mpamopa 6ymeT uMeTh Maccy B 2 pa3a MeHBIIYIO, T. €.
5400 : 2 = 2700 kr. Takum ob6pasom, IJIOTHOCTHL MpamMopa OyaeT paBHA

2700 kr Ha 1 M°.
I/ITaK, eCJIX HU3BeCTHa Macca TeJla ¥ ero 06'1:eM, MOYXXHO onIpeaesIuTh
IIJIOTHOCTD.

Umobv. Hailmu naomHocmMb geujecmeaa, HaAdo maccy meaa
pasdenumbv HaA e2o 06eM.

IIaxorHOCTHE — BTO qm:nmecrcaa BE&JMUYHHA, KOTOPAA PaBHA OTHOIIE-
HHIO MacCcChl TeJia K ero 06’bemy:
Macca

ILIOTHOCTh = .
obbpem

O603HAYUM BEJIUYMHLI, BXOJAIIHE B 3TO BHIpaKeHne, 6YKBAMU: TLJIOT-
HOCTB BelecTBa — P (rped. SYKBa «po»), Macca Tena — m, ero obrem — V.
Torza monyuum GopMyay A5 BEIYUCIECHUS IIJIOTHOCTH:

=m
p V .
Enurnnei nnotaocty BemectBa B CU asnsaerca kurozpamm Ha Ky-
. KT
6uwecrxuii memp (1 _3J
M
IInoTHOCTE BelllecTBA BRIPAYKAIOT OUEHL HACTO U B ZpAMMAX HA KY-

buueckuil canmumemp (1 Lg) (puc. 52).
cM

1= 13,6 —‘"—3 7,8 = 0,0013 —*—
cM cCM cM

Boda Pmyms Heneso Bo3dyx
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KI'
Ecnn niaorHOCTH BeIeCTBA BhIDayKeHa B 3 TO €€ MOXKHO IIepeBeCTHu
M .

T
B — CJEAYIOLIM obpasom.
cM

ITpumep. IlnotHoceTs cepebpa 10 500 K—g . Bupaaure ee B Lg .
M CM
Buauase mepeBeieM KHJIOIDAMMEI B I'DAMMBI, a 3aT€M KyOUUecKUe
MEeTPHI B Ky6uuecKe CAHTUMETPEI.

10 500 xr = 10 500 000 r (wau 10,5 « 10%71),
1 m3 = 1 000 000 cm? (mm 108 cm®).

6
KT 10,5 * 10 T r
Torpa p = 10 500 - = ’—6 —3 =10,6 —.
3
M
CrenyeT MOMHUTDL, XMO NJAOMHOCMb 00H020 U NMO20 Hce 8euLecnt-
8a 8 maepoom, HudKom U 2a3000PA3HOM COCMOAHUAX DPAINULHA.

Tax, NJOTHOCTL JibJa paBHa 900 R—I; , Boabl 1000 K—I:; , BOOSAHOrO Iapa
M M
0,590 =%.
M
Husxe npusemensl TaOIUIILI ILIOTHOCTEH HEKOTOPBIX TBEPALIX TeJl,
MKUIKOCTEH U I'a3on.

Tabaruua 2
II10THOCTH HEKOTOPHIX TBEPABIX TeJ
(mpu HOpM. aT™m. naBi., t = 20 °C)

Teepgoe Teno D, m-/M3 P, I‘/CM3 Trepnoe Temo P, KI‘/M3 p, I‘/CM3
Ocmui 22 600 22,6 Mpamop 2700 2,7
HUpu i 22400 22,4 CTeKJIO OKOHHOE 2500 2,6
IInartuHa 21 500 21,5 Dapdop 2300 2,3
3oxoto 19 300 19,3 Beron 2300 2,3
Crunert 11 300 11,3 Kupnuy 1800 1,8
Cepebpo 10 500 10,5 Caxap-padbwHaz 1600 1,6
Mennb 8900 8,9 OprererJio 1200 1,2
JlatyHn 8500 8,5 Kanpon 1100 1,1

Cransb, xeneao 7800 7,8 HonuaTunen 920 0,92
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Oronvanue maba. 2

Trepaoe Teno p, Kr/m° p, r/em® Trepnoe Teno P, Kkr/n® p, r/cv®
Osnoso 7300 7,3 ITapadun 900 0,90
Hurk 7100 7,1 Jen 900 0,90
Yyryu 7000 7,0 Hy6 (cyxoit) 700 0,70
Kopynn 4000 4,0 Cocna (cyxas) 400 0,40
AmoMuHENR 2700 2,7 IIpobxa 240 0,24

Tabaruuya 3

IIIoTHOCTH HEKOTOPHIX KMAKOCTEH (MpH HOPM. aT™M. Aamda., £ = 20 °C)

HKunxocrs p,rr/a®  p,r/emd Hupxocrn poxr/t 2 p,r/oMd
Pryre 13 600 13,60 Kepocun 800 0,80
Cepras xucioTa 1800 1,80 Coupr 800 0,80
Men 1350 1,35 Hedrts 800 0,80
Bopa mopceras 1030 1,03 Aneron 790 7,9
Mostoxo nensHoE 1030 1,03 3obup 710 0,71
Bopa uncras 1000 1,00 Benaun 710 0,71
Macno nopconueunoe 930 0,93 Huaxoe osnoso

(mpu t = 400 °C) 6800 6,80
Macso MamuHHOE 900 0,90 Huaxuit Boauyx
(oput=-194 °C) 860 0,86
Tabauya 4

IInoTHOCTH HEKOTOPKIX ra3oB (IPH HOPM. aTM. AaBJ., t = 20 °C)

T'az p,xr/m®  p, r/em? Taa p, xr/1 3 p, r/cm®

Xnop 3,210 0,00321 Oxcug

yraepoga(Il)

(yrapHBIH ra3) 1,250 0,00125
Oxcup yrnepoga (IV) IIpupoaunii ras 0,800 0,0008
(yTIIEeK MBI Tas) 1,980 0,00198
Kuciopon 1,430 0,00143 Bopsauoi oap (upx

t =100 °C) 0,590 0,00059
Bosayx (mpun 0 C) 1,290 0,001 Temmit 0,180 0,00018

Aszor 1,250 0,00125 Bopopoa 0,090 0,00009
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L)

1. Kak MOXHO HaTKM NNOTHOCTL BelecTra? 2. Kakor 6ykeol obo3HadvaloT
nnotHocTb? 3. KakoBa eauHuua nnotHoctn B CU? 4. Kakue elle eavHUUbI
MNNOTHOCTU BAM N3BECTHbI?

1. B Tabnaune 2 faHa IJIOTHOCTH DPEAKOr0 MeTalja OCMWSA, PABHAS

KT
22 600 —3- Yro 5T0 03HayaeT?
M

2. TTonbsysaces Tabaunamu mnjaoTHocTei (Tabu. 2, 3), ompegesanrte,
IIOTHOCTH KAKOro BermiecTsa GoJbllle: IMUHKA WK cepebpa; HeToHa UIMN
Mpamopa; 6eH31HA UK CIUPTA.

3. Tpu xybuxa — w3 Mpamopa, JbJa U Ja-

o~ TYHU — UMEIOT OJUHAKOBBIH o6beMm. Kakoit

’ U3 HHX MMeeT OGJABIIYIO Maccy, 8 KaKoM —
1eMm MEHBIYI0?

4. Camoe nerxoe JgepeBo — 6anb3a. Macca

— - % 7o JIPEBECUHBI 3TOTO AepeBa pasHa 12 r npu 06%

2,5¢em eme 100 cm3. OupenenuTe MJIOTHOCTbh JpEBe-

CUHBI B —— u =
em®  m®
5. Kycouek caxapa mmeer pasmepnl: a = 2,5¢cMm, b=1cMm, ¢ =0,7cm
(puc. 53). Ero macca pasua 0,32 r. Onpegenure IJIOTHOCTE caxapa. lIpo-
BEPBTE MOJYUEHHBIHA Pe3yJILTAT 110 Tabauile 2.

3HaATh IJIOTHOCTH BEUIECTB OUEHb BAXKHO AJSA PA3JIMYHBIX IPaKTH-
yecKuX Leneit. MHXKeHep, co3laBasi MaIllUHy, 3apaHee IO ILJIOTHOCTH M
00'beMy MaTepuaia MOXKET PACCUUTATEL MAcCCy Oyayineil mamunbl. CTpou-
TeJIb MOJKET ONpPeAeUTh, KaKoBa OYJIET Macca CTPOAIIErocs 3JaHuA.

CrnepgoBaTelnLHO, 3HAA ILIOTHOCTH BENIECTBA M 00'beM TeJa, BCeTAa
MOXKHO OIPENEJUTh €I'0 Maccy.

IlocKONMBKY TIJIOTHOCTHL JOGOTO BEIECTBA OIPENeNIAOT 110 (opMyJie

, TO OTCIO/IA MOXHO HAMTH Macey, T. €.

p=

<I3

m = pV,
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Umobbt 8blHUCIUMb MACCY Medld, eCalU U3BeCMHbL €20 00sem U
nJAOMHOCMb, HA00 NAOMHOCMb YMHON UMb HA 00BEM.

IIpumep. Onpenenure Maccy CTANBHOU AeTanu oosemom 120 emS,

r

ITo Tabaume 2 HAXOAUM, UTO IIJIOTHOCThL CTANMM paBHA 7,8 3" 3anu-

CM
meM YCJOBHE 3aJaYl U DEIIINM ee.

Jlano: Pemenne:
V=120cm3 | m=p -V,

p=78— | m=120cu®- 7,8 1 =936T.
. eM- cM
m—? |

OrBer: m = 936 1.

Eciu u3BecTHa Macca Teja M ero IIOTHOCTh, TO 00'beM TeJIa MOXKHO
BHIPA3UTh U3 hopMyJsl m = pV, T. e. 06beM Tesa OygeT paBeH:

yv=m
p

Y mobbL 8btiucaums o6aem meaa, eCcal U38eCmHa €20 mMacca u
naomuocms, Halo maccy pasdesumsb HA NJIONMHOCMb.

ITpumep. Macca TIOACONHEYHOTO MacJsjia, 3ATONHSIONEr0 OYTHLIKY,
pasHa 930 r. OnpenesuTe 06 beM OYTHIJIKH.

ITo Ta6.7mn;e 3 HaxoAuM, 4TO IIJIOTHOCTHE ITONCOJTHEUYHOI'0 Macjia paBHa

T
0,93 —;.

CcM

3anuriiem YCJIOBHE 3aa9H U PEIITUM €€.

IlaHoO: | Pemenue:
r
p=093-1 y_m
cM p
m=930r
. - _ 930 r _ 3 _
vV —29 %4 0.03 o 1000 cm® =1 1.

OrBer: V=1 1.
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Jdna onpegenenusa obbeMa TONbB3yIOTcA (OPMYJIoi, KAk ITpaBHJIO,
B TeX CJy4asx, Korjga o0beM CJIOXKHO HAWUTHU C MOMOIIBIO IIPOCTHIX U3Me-
peHuit.

) 4

1. Kak BblyncngeTca Macca tena no ero nnoTHOCTU 1 0bbemy? 2. o kakoi
dopMyne MOXHO onpeaenuTs o6kem Tena?

$

1. Kakxosa macca 0,5 1 coupTa, MOJIOKa, PTYTH?

2. OnpegeanTte 00beM JbAMHKY, Macca KoTopoit 108 r.

3. CKOJNIBKO KHJOTPAMMOB KEpOCHWHA BXOJUT B HOATHJIUTPOBYIO OV-
TBIJIb?

4. I'pysonoabemMHocTh udra 3 7. CKOJMBKO JHCTOB JKeje3da MOXXHO
norpyaurs B JudT, €cJaU JJIUHA Ka)kaoro jgucra 3 M, mupuHa 60 cm u
ToJiuHa 4 Mmm?

¢

BoapbmuTe 6aHOUKY U3-mojx MejAa. PaccMOTpUTE BHUMATEJIBHO
aTuKeTKy. Haiiiure Ha Heli, KakoBa Macca MeJla 1 00'beM 6aHOUKH. 3aTeM
paccunTaiTe IJIOTHOCTL Mena. llosyueHHBIA pe3yJIbTAT IPOBEPbLTE II0O
Tabauie 3.

Kaaniit m3 Hac MOCTOAHHO BCTPEYAETCS C PA3JUUYHBIMUA CIydasMU
NelCTBUS TeJ APYT Ha aApyra. B pesynbTaTe B3anMOAEHCTBUA CKOPOCThH
JBHIJKEHHA Kaxoro-1ubo rtejna MeHsiercs. Bam
yoKe M3BECTHO, YTO CKOPOCThL TeJia MeHseTcs
‘ . TeM GOJIbIIe, UeM MEHBIIIe ero Macca.
‘ . | PaccmoTpuM HEKOTOpBIE TIpMMEpPHI, NOJ-
| TBEPXKAAXOITHE 3TO.
' Tonxkass pyKaMu BaroHETKY, MBI MOXKeM
TIpuBeCTH ee B ABuMKeHue (puc. 54). CropocTb
BArOHETKHM MEHSETCs TOoJ AeiicTBUeM PYKH 4e-
JIOBEKA.
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Kycouek xenesa, jexarunii Ha IpodKe, Omy-
IIIeHHON B BOAY, IIPDUTATUBAETCH MAaCHUTOM
(puc. 55). Kycouek xenesa u npo6Ka M3MEHSIOT
CBOIO CKOPOCTB IIOJ IeHCTBUEM MAarHUTA.

HelicTBya Ha TPYXUHY PYKOH, MOXKHO ee
ckatb. CHauana B JIBHIKEHVE IIPUXOAUT KOHEIL
IIPY>KUHBL. 3aTeM IBUIXKEHUE IepelaeTCA OCTANb-
HBIM ee yactaM. CrxaTas NpyxKUHA, PACTIPAMIIA-
fACh, MOX(ET, HATIDHUMED, IIPUBECTH B ABMIKEHUE
mwapuk (puc. 56).

IIpu cokaTUM NPYKUHBL JEUCTBYIOITUM TEJI0M
6biya pyKa desjioBexka. Korga mpysKuHa pacnpsiM-
JsieTcsi, AEHCTBYIOIIMM TeJIOM SBJSETCA cama
npysxkuHa. OHa IPUBOJUT B IBUIKEHUE IIIAPUK.

Pakerkoii wuim pyxkoi# MOMXKHO HW3MEHUTH
HallpaBJieHVWe JOBUKEHHUA JIeTSALNero MsIYuKa
(puc. 57).

Bo Bcex mpuBeAeHHBIX IIPUMEPAX TEJO IIOX
JIeACTBUEM APYIrOTro TeJia IPUXOAUT B JBUIKEHHUE,
OCTAHABJUBAETCA HWJIW U3MEHsSET HAIIpaBJIeHUE
CBOETO ABUMIKEHMA.

TakuMm o6pa3oM, CKOPOCTH TeJa MEHSeTCH
Npu B3aUMOJEHCTBUHU €ro ¢ APYTrHMH TeJaMu.

Yacro He yKa3bIBAIOT, KAKOe TEeJ0 U KaK HAel-
CTBOBAJIO HA JaHHOoe Teyio. IIpocTo TOBOPAT, UTO
Ha meno delicmeyem CuJG UJU K HeMY Npu-
aoxcena cuaa. Ilox neficTBHEM CUJIBI TEJIO MEHSET
CBOIO CKOpPOCMb.

Cuna, pgedcTBylolasd Ha TeJNO, MOMKET He
TOJBKO U3MEHUTH CKOPOCTH BCETO TeJla, HO M OT-
IeJIBHEBIX ero YacTel.

Hanpumep, ecniv HagaBUTH ITAJIBIAMU Ha Jiac-
TUK, TO OH COXMETCs, HU3MEHUT CBOXO GopMy
(puc. 58). B Takux cayuasix rOBOPAT, UTO TeJO
degpopmupyemes.

Hedopmanueii HaszwiBaercs Jaw0Hoe HIMeHe-
Hue GopMBI MU pasMepa TeJia.
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IIpusenem npyroit npumep. Hocxa, Jexxa-
mas Ha omopax, nporufaercs, ecju HA Hee ca-
nuTcst gesosek (puc. 59). CepeanHa 40CKHU Iepe-

W MellaeTcss Ha GoJIbIlee pacCTOAHME, YeM Kpasi.
e :{ Ilox pe#cTBHEM CHJBI CKOPOCTb PAB3JIHUYHBIX
| ]"’ TeJ 34 OXHO U TO K€ BPEMSI MOXKET U3MEHSATHCS
' 1 o) OfZMHAKOBO. [[71 3TOro HeOOXOAUMO K 3TUM Te-

y JIaM TIPUJIOKUTE PA3HBIE CUJIBL.

Tak, yToOBI IIPUBECTY B ABUIXKEHUE I'PY30BYIO
MaluHy, HeoOXoxmMa OOJbINAs Ccujaa, YeMm
JUIsi JierkoBoro asTomMobunsi. CiefoBATEJBHO,
YUCJIOBOE 3HAUEHME CUJNBI MOXKeT OBITH pas-
JAYHBIM: OOJBIINM WK MEHbIIUM. UTO e Takoe cuia?

Cuna sBIgerca Mepoil B3aMMoOaeicTBUA Ted. B pesynbrare meiict-
BHS CUJIBL TEJI& UBMEHAIOT CBOIO CKOPOCTE WJIH 1e(DOPMUPYIOTCA.

Cuna — dusndveckas BeJIMUMHA, BHAYUT, €€ MOXXHO U3MEDUTE.

Cuna, Kak ¥ CKOPOCTh, ABJISAETCA 8eKMOPHOLL 8esunuroil. OHa xa-
paKTepU3yeTcA He TOJbKO YHCJIOBHIM 3HAUEHHEM, HO U HAIIPABJIEHHEM.
Cuna o6osnauaercsa 6YKBO F cO CTPEJIOYKOH, & ee MOAYJIb TOH e OYK-
BoU F, HO 6€3 CTpeJIOYKH.

| |5H

w o gﬁ:j

Korpga roBopAT o cuJie, BaKHO YKa3hIBaTh, K KAKOH TOUKEe TeJia IIPH-
JIOKEeHA AeHCTBYIOMAas Ha Hero cuJja.

Ha uepTexe cuy M300pakaioT B BUJE OTPE3KA NPAMOL CO CTPEIKOH
Ha KoHIe (puc. 60). Hauasno orpe3ka — TouKa A €CTh TOUKA ITPUJIOKEHUS
cuael. J[IUHA OoTpe3Ka YCJI0BHO 0003HAYAET B OIpeAeJIeHHOM MaciTabe
MOZIYJIb CUJIBL.

Wrak, pe3yasTaT AeMCTBHA CHJILI HAa TEJO 3ABUCHT OT €€ MOAYJ,
HATIPABJEHUA U TOUKM NMPHIIOKEHH.

D) ]

[ J
1. B pe3ynasrare 4ero MOXET MEHATLCR CKOPOCTh Tena? MNMpuBeanTe npu-

Mepbl. 2. YTo Takoe cuna? 3. OT Yero 3aBUCUT pe3ynbTaT AeUCTBUA Cuilbl HA
Teno? 4. Kak naobpaxatot cuny Ha Yeptexe?
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BrinyeTum KaMeHb U3 PYK — OH yoazeT Ha 3emiaio (puc. 61). To xe
caMoe IPOM3OUET M ¢ IIOOLIM APYruM TeaoM. Ecan My 6pocHTh B TOpH-
30HTAJILHOM HAIIPABJEHUHU, TO OH He JETHUT IIPAMO-

JuHeillHO M paBHOMepHO. Ero tpaexTopueit 6yner
KpuBas guaudA (puc. 62). .

WUckyceTreHHbIM COYTHUK, 3aYIIeHHALA ¢ 3eM-
JIM, TAK K€ JIETUT He II0 TPSMOM, a ABUIKETCS BO-
Kpyr 3emuu (puc. 63).

B uem xe mpuuuHa HaBMIOZAEMBIX SABJIEHW?
Ha sTn Tena gedicTBYeT CHJIA — ATO CHJIA TIPUTAMKE-
HUA K 3emie. BeileneTeie NpuTAxkeHUSA K 3eMIie Ma-
IAaloT TeJja, MONHATBIE HAJ 3eMJieil, a IMTOTOM OTHY-
IeHHbIE.

JlucTea nepeBreB ONYCKAKOTCA HA 3eMJITI0, ITOTO-
My 4YTO 3eMJs MPUTATUBAET UX. Biaroxaps npuTd-
JKeHMIO K 3eMJIe TeUeT BOXA B PEKAaX.

3eMJIs NpUTATUBAET K cebe Bce Tesa: Jo-
ma, Jrogei, JIyay, ConHlle, BOAY B MOPAX U
OKeaHax ¥ T.n. B c¢Bo ouepens, U 3eMasd . ! -
NPUTATABAETCA K 9TUM TeJaM. )

IIpursskerHte CylIecTBYeT He TOJBKO .
Medxay 3emyell U TeJaMM, HaXOMAITMMUICA '
Ha He#l. Bece Tena NpUTATHBAIOTCH APYT K
apyry. IIpurarusarTrces mexay coboit JlyHa
u Semuisi. IlpuTtsaskenue 3eMau K JIyHe BHISEI-
BAeT NPUJIUBLI ¥ OTIAMBBI BOAbI. OrpoMHbIe
MAacChl BOALI MOAHUMAIOTCA B OKeaHAaX U MO-
PAX ABAXKIBI B CYTKHM HA MHOTO MeTpPOB. Bam

e
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XOpOIIIO H3BECTHO, YTO 3€MJS U APYrHe IIaHEeTHl ABUIKYTCS BOKPYT
ConHla, IPUTATUBASACH K HEMY U I YT K APYLY.

ITpuraxenne Bcex ten Be:neHmo# apyr K Apyry HassIBaeTCs Bce-
MHPHBIM TSATOTEHHEM.

Arrauiickuil yuessll Mcaak HeloTOH IIepPBLIM YCTAHOBUJ 3AKOH BCE-
MUPHOTO TATOTEHUSA.

CornacHo STOMY 3aKOHY, CUJLbL NMPUMANEHUS MeXN0Yy menamu
mem Gonvuie, yem Ooavute maccot amux megi. Cuisl npumsaiceHus
Mecdy menamiu YMeHbULAOMCS, eClU YBeAULUBAEMC A DACCMORA-
Hue mMewdy HUMU.

Ha Becex xuBymux Ha 3eMJje 0COOEHHO BAa)KHOE 3HAUEHUE UMEeT CHU-
Jla IPUTAKEHUS TEJ K 3emMJe.

Cuna, ¢ KoTopoi 3eMaa NPUTATMBAET K cede Tejlo, HA3KIBAETCH CH-
JOM TAMECTM.

Cuna raxectu obosHauaerca 6yxksoil F ¢ nupnexcom: F, ;... OHa BCer-
Ia HANIpaBJeHA BePTHUKAJLHO BHUS.

3eMHOI1 111ap HEMHOTO CILIIOCHYT Y TIOJIOCOR, TI03TOMY Tesa, HaXO4s-
HUIVECA OKOJIO ITOIOCOB, PACIIOJOMEHBI HEMHOI'0 OJIMXKe K LEHTPY 3eMJIIHU.
B cBf3U ¢ 5TUM CHJIA TAMKECTH HA MTOJIOCE HEMHOTO 00JIbIlle, UeM Ha 5KBa-
TOpe MJM Ha Apyrux muporax. Cuna Tax:KecTH Ha BepPLIVHE I'OpPhI He-
CKOJIBKO MEHBIIIE, UEM V €€ ITOAHOXKMA.

Cuana masaxrcecmu npamo nPONOPUUOHALbHA MACCE 3Mmoz0 mead.

Ecau cpaBHUBATE JBa Tesa ¢ pa3Hoil Maccoi, To Ipo Texo ¢ HoabIIer
Maccoif roBOPAT: 0HO TAXKelee. Tello ¢ MeHbIIIel Maccoit 6yaeT Jerde.

Bo cronbko pa3 Macca ogHOTO TeJsa H0JibIlle MacChl APYroro Teja, BO
CTOJIBKO K€ pas ¥ CHUJIa TAXKECTU, JeiiCTBYIOIaa Ha IIepBoe TeJo, Hosbie
CUJIBI TSI2KeCTH, AeHcTRyomel Ha BTOpoe. Korga Macchl Tel OfVHAKOBHI,
TO OAUHAKOBH ¥ JeHCTBYIOIINE HA HUX CUJbI TAMKECTH.

04

1. Moyemy Tena, O6polWweHHbIE rOPWU3OHTaNbHO, NaJaldT Ha 3emo?
2. Kakylo cvay Ha3biBaloT cunoi Taxectn? Kak ee o603Haqant? 3. Novemy cu-
Nla TAXECTU Ha NOAKCcax 3EMNV HECKObKO BOJbLLE, HEM Ha BKBATOPE U APYIrnx
wupoTax? 4. Kak 3aBUCUT cuUna TSXeCTM OT Maccsl? 5. Kak HanpaeneHa cuna
TAXECTU?
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Bawm yike M3BecTHO, UTO HA BCe Tela, HAXOAAIIMECH HAa 3eMae, felcT-
BYET CUJIA TsKeCcTH. B pesyabTaTe NeHCTBUS CUJILI TAXKECTH HAa 3eMJIIO
najaeT MOAOPOINEHHBIA KAMEHb, BhINYINEHHAA U3 JYKA CTPEJa, CHEXXHUH-

KH, JIUCThs, OTOPBABIINECA OT BETOK, U AD.

Ha knury, jgekamyro Ha ¢TOJe, TAKMKE AeiCTBYeT cUJia TAMKECTH, HO
KHUTA He IMPOBAJIMBAETCH CKBO3bL CTOJI, 4 HAXOAUTCA B nokoe. Iloasecum

resio Ha HUTH. OHO IafaTh He OyIeT.

Ilouemy e IOKOATCA Teja, JIeXKAINe HAa OIOPE MJIN MOJBeIlleHHbIe
Ha HUTU? llo-BHAMMOMY, CHJIA TSAMKECTH YDaBHOBEIIHBAETCA KAaKOH-TO
Apyroi cuioii. UTo ke aT0 32 CHJIa U KAK OHA BOSHUKAaeT?
IIpoBexem onwiT. Ha cepefuHy TOpU3OHTAJIBHO DPACIOJOXMKEHHON JO-

cku roctaBuM rupio (puc. 64). Ilox peiicrBuem
CUJIBI TSYKECTH IUPsT HAYHET ABUTATHCA BHU3 U
NPOrHET NOCKY, T.e. Jocka aedopmupyercsa. Ilpu
ATOM BO3HMKAET CcWJa, ¢ KOTOpoH omopa (Jocka)
JefiCTBYyeT HA TeJO, PACIOJIOXKeHHOoe Ha Heil. U3
3TOrO OITLITA MOXHO CHEeNATh BBLIBOJ, YTO HA TU-
PO, KpOMe CHJBI TAMECTH, HAIPABJIEHHOH Bep-
TUKAJBHO BHU3, AelicTByeT Apyrasd cuia. JdTa cHUaa
HATIpaBJIeHA BePTHKANBHO BBepx. OHa W ypaBHO-
BeCUJIa CUNY TAXKECTU. ITY CHJIY HA3LIBAIOT CUJIOM
YIIPYroCTH.

Urak, cuia, BO3HMKAWIAA B TeJe B pe-
3yJasTraTte ero nedopMauuMd U CTPpeMANAACH Bep-
HYTh Tell0 B MCXOAHOE TOJIOKEHHE, Ha3bIRAeTCA
CUJIOH yTIPYTOCTH.

Cuny yupyrocrtu oboszmauaroT 6ykBoil F ¢ WH-
IEeKCOM: Fynp.

Yem cunnHee nporubaercsa onopa (LOCKa), TeM
6osbIte cusia yupyroceru. Eciu cuna ynpyrocTu cra-
HOBUTCA PaBHOH cuJe TSAMKEeCTH, AeHCTBYIONEH Ha
TeJO, TO OIIOPA ¥ TEJIO OCTAHABJIUBAIOTCA.

Tenepr noasecuM Teno Ha HUTH. HuTh (10gBeC)
pacraruBaetrcsa (puc. 65). B uutu (moasece), Takxe
KAK U B OIOpe, BO3HHKaeT cuja yupyroctu. Ilpu
PaCTAKEHUH NOoABeca CUJa YIPYTOCTH YBEJWYHBA-
erca. Ecnu cuna ynpyroctu O6yZer paBHA CHJe THA-
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T'naaa IT.

JKeCTH, TO pacTsiKeHHe npekpamiaercsa. Cumia ynpyrocT# BO3HUKAET
TOJILKO IIpH Aedopmanuu tesr. Ecau ncuesaer gedpopmanus Tenra, TO HUC-
Yye3aeT U CUJIa YIPYroCTH.

Hedopmanuu ObIBAIOT PA3HEIX BUOB: DACTAMEHUA, CXKATHUS, CBUTA,
u3ruba, Kpy4yeHuns.

C nByms BUZaMU JedOpPMAIMM Bbl yiKe MO3HAKOMWINCH — CXKATHA
(cM. puc. 56) 1 uaruba (cm. puc. 64). Bosee TogpPOOGHO 3TH U APYTUE BUIBI
JedopMaIui Bbl H3YUYUTE B CTAPIIAX KJaccax.

Teneps TOOLITAEMCS BHIACHUTD, OT YEr'0 3aBUCUT CUJIA YIIPYTOCTH.

Anraniickuii yuenrerit Po6epr I'yk, coBpemennuk HyioToHa, yeramo-
BUJI, KAK 3aBUCUT CUJIA YIPYTOCTH OT nedopMaryu.

Paccmorpum onbiT. BodabMeM pesunoBblif mHyp. OgWMH KOHEIL ero 3a-
kpenum B mratuse (puc. 66). IlepporavanbHas ajauHaA IIHYpa ObLIA ).
Ecnu ¥ ¢cBO60OAHOMY KOHILY IIIHYDA IIOABECHTH YAINKY C I'MPBKO#, TO IITHYD
yaauenTea. Ero qavnea craner pasHol [ ¥V anunenue muypa Al (A — rpeud.
OYKBa «JIeJBTAa») MOMKHO HAWTH TAK:

Al=1-1,.

Eciy MeHATE TUDBKY HA YAIIKe, TO Oy/eT MEHSAThCA U JIIMHA LTHYPA,
a 3HAYUT, ero yaauHenue (nedopmanus) Al.

OnpIT OKAa3aJI, UYTO U3MeHeHue OJNUHbL meaa npu pacmsdice-
Huu (Uau coxamu) npamo nPONOPULOHALLHO MOCYJLI0 CULbL Ynpy-
zocmu.

B aTom u 3akmovaercs 3axon I'yra. 3anuceiBaeTcsi 3aKoH ['yka cie-
OyIoImM obpasoMm:

Fynp = kAL

rae Al — ypnuHeHue Tesa (U3MEHEHUe ero AJWHBI), B — Ko3huuueHT
IPOTIOPIIHOHATBHOCTH, KOTOPHII HASKEIBAETCS HEeCTKOCTRIO.



T'nasa I1.

sKecTrocTh Tesa 3aBUCHUT OT POPMEI X PA3MEPOR, 4 TaKiKe OT MaTe-
puasia, U3 KOTOPOro OHO U3IrOTOBJIEHO.

3axon I'yka cIipaBeyIuB TOJBKO IJIs yIpyroii medopmanun. Eciu mocne
[IPEeKpAalleHUA AeACTBUS CWJI, AedOpMHUPYIOLINX TEJI0, OHO BO3BpAILlaeTCsS B
UCXOJHOe TIOJIoYKeHUe, TO NedopMallis ABRIAETCA Ynpyz201LL.

Bosee noppobro 3akoH I'yka u BUABLI AedopManuil BbI U3YUUTEe B
CTAPUINX KJIAccaX.

) !

[ J

1. Korpa Bo3HukaeT cuna ynpyroctu? 2. 4T1o HasbiBalT aedopmaunen
Tena? 3. Kakue Buapl gedpopmaumit Bel 3HaeTe? 4. Kak dopmMmynupyeTca 3aKoH
lN'yka? 5. Kak 3anunceiBaeTcs 3aKoH Nyka?

B moBcenHeBHOH KHU3HU OUEeHDb HACTO HCIIOJIB3YETCA TIOHATHE «BEC».
ITonbITaeMcest BEISICHUTE, YTO K€ 3TO 34 BEJIMUMHA. B onbrrax, Korjma Tejo
CTABHJIN HA OIIOPY, CIKHMMAJIACH HE TOJBKO OIOpA, HO U TEJIO, IPUTATHBA-
emMoe 3eMJed.

HedopMupoRaHHOE, CKATOE TEJIO JABUT HA OIOPY € CHJION, KOTOPYIO
HAZBIBAIOT BECOM TeJIa.

Ecnu teno moxsenieno Ha HUTH ([IoABece), TO pac-
TSHYTA He TONBKO HUTH (IOABEC), HO ¥ CAMO TeJO.

Bec Tera — 3TO0 cmMiIa, ¢ KOTOpOH TeJo BeJed-

CTBME NPUTAXKEHUSA K 3eMJe JelcTBRYeT Ha OIopy ;

HJIH IOABEC. _— — -
Bec Tesa — aTo 8eKMOPHAA Qu3uvecKas senu- Foon

yuHa 1 obo3HaUaeTca OYKBOM P,

OnHaKOo cleAyeT IOMHHTEL, UTO CUJLA MAMNECmuU
npuLodceHa K meay, a 8ec NPULONHCEH K onope
uau nodsecy (puc. 67, a, 6).

ECJIPI TeJO M OIIOpa HEIOABHUXHBI HJIHN ABHXKYTCA i
PABHOMEDHO ¥ IPAMOJHHEHHO, TO BEC TeJa II0 CBOEMY —— = =
YUCJIOBOMY 3HAYEHHUIO PABEH CHJIE TAMXKECTH, T. €.

P=F

TAK®

oL

CienyeT MOMHUTB, YTO CHJA TAMECTH BOZHUKAET
BCJIEICTBYE B3AUMOICHCTBUA Tela U S3eMIIH.



I'nasa I1.

Bec Terma BO3HWKaeT B pe3yJibTATe B3aMMOJEUCTBUS TeJia M OIIODHI
(moxBeca) BeaeacTBUe BaauMojelicTBua teaa u 3emuau. Omopa (rioasec) u
TEJO [P 3TOM IedOPMUDYIOTCS, UTO MPUBOJUT K HOSBJICHUIO CHJIBI YII-
pyrocTu.

]

1. Y10 Ha3biBalOT BecOM Tena? 2.4YemMm oTnmnmyaeTcsa BeC Tena OT CWJibi
TAXECTN?

Bawm y2xe uaBecTHO, 4TO cuJIa — 9T0 hrauueckas Beanunna. OHA Kpo-
Me YHCJIOBOTO 3HAYEeHHUA (MOAYNA) HMEEeT HAIlpaBJIeHue, T. €. 9TO BEKTOP-
Has BeJINYUHA.

Cuiy, Kak 1 JII00Yy0 (PU3UIECKYIO BEINUYUHY, MOXKHO USMEPHUTD, T. €.
CPABHUTEL C CUJIOHN, IPUHATON 32 eJUHUILY.

Equauis! dusuyeckux BeJIMYUH BCErJa BRIOUPAOT yeaoBHO. Tak, 3a
eIUHUIY CHJILI MOXXHO OBIJIO MPUHATE J100YI0 cuay. Hanpumep, MOXKHO
BBIOPATH B KaUeCTBe eQUHUILI CUJBI CUJY YIIPYTOCTH KaKOH-1u60 Ipy-
SKMHEI, DACTAHYTOH IO ONPEIEJIEHHOH NIUHEBI. 34 €JUHUIY CUJIBl MOXHO
NPUHATL U CUIY TSAMXKECTH, AEHCTBYIONIYIO HA KaKoe-HUOY b TeJo.

BreI 3Haere, uTo cusia siBnfeTCA NIPUUYNHON U3MEHEHUSA CKOPOCTH Te-
na. UMeHHO TO9TOMY 3a eQUHUYY CULbL NPUHAMA CULA, KOMOpas 3a

. M
epemsa 1 c usmensem cropocmsv meaa maccoii 1 kr na 1 o

B uectn amrmuiickoro dusuka V. HeloToHa aTa emmHMIla Ha3BaHa
nbviomonom (1 H).

YacTo NPUMEHAIOT U IPYrue eqUHUIIEl — KuJaoHbiomoH (kH), mus-
aunsviomon (mH):

1xH=1000H, 1 H=0,001 xH.

ITonwiraemca onpenenuts Benwunny cuiabl B 1 H. Veranosieno, uro
1 H npubsuanTtesbHO paBeH CUJe TSAXKeCTH, KoTopasa NeHCcTByeT Ha TeJo

. 1
Maccoil -— Kr, uau foJiee TOUHO
10 7’ 9,8

Heo0xoaqumM0 NOMHHTB, UTO CHJIA TSAMKECTH, AEUCTBYIOIIAasg Ha Te-
JIO, 3aBUCHUT OT reorpauuecKoi IITUPOTHI, HA KOTOPOH HAXOJUTCA TEJIO.
Cusa TAXXeCTH MEHSAETCA M IIPU M3MEHEHUHU BLICOTHI HAJ HOBEPXHOCTHIO
3emun.

Kr (T. e. okosio 102 r).



Trasa I1.

Ecnu equauiest cuner asagercda 1 H, To Kak paccuuTars CUNY TSMKeC-
TH, KOTOpafA JeHCTBYeT Ha TeJo T0boi Mmacchr?

WUaBecTHO, YTO, BO CKONBKO Pa3 Macca OJHOrO Tejia HOJbIIE MACCHI
JApYyroro Teja, BO CTOJBKO JKe pa3 cuJia TAMXKECTH, LeHCTBYIONel Ha mep-
BO€ TeJI0, 6OJIbINIe CHJIbI TAXKECTH, NeHCTBYIONIEN Ha BTOPOe TeJio. Takum

ofpasom, ecay Ha TEJo Maccoi KI' TeHCTBYeT CHUJIa TAIKECTH, paBHasA

1
9,8

1 H, To na teno

38 Kr OyJaeTr mefcTBOBATH cuJa TAMecTH, paBHad 2 H.
’

5,5
8

Ha Teno maccon

KI — cuJa TSAXKecTH, paBHaa 5 H, xr— 5,0 H

9,8

©

9

9,8

u . 1. Ha teso maccoit Kr 6yger neficTBOBATHL cuna, paruas 9,8 H.

3
9,8
cuna masxcecmu, pasnas 9,8 H. 3nauenne cunnl TAXKeCTH, ZEHCTBYIO-

“ “ H
mieit Ha Teso Maccoin 1 Kr, MOXKHO 3anucaTh Taxk: 9,8 =
T

ITockoanky Kr = 1 kr, TO Ha meno maccoit 1 Kr deiicmayem

3HauuT, ecau HA TeJo Maccoi 1 Kr geficTyer cuna, pasHad 9,8 H, ro
Ha Telo Maccoll 2 Kr zeiicTByer cuna, B 2 pasa 6onesmraa. OHa pasHa
19,6 H. Ha Tesio maccoit 3 kr — B 3 pasa 60abiias u pasHasa 29,4 H
uT. I.

Takum obpasom, YTOGBI ONPEEIUTh CHIY THAMKECTH, NEeHCTBYIOUIYIO
. H
Ha TeJo n1bdoi Maccel, Heo6xonumo 9,8 o YMHOKHTE HA MACCY 3TOr0
TeJa.

Maccy Tena BeIpaskaloT B KMiaorpamMmax. Torja mojayuum, 4To

F.._=—98 3 .,
KT

Benuuyuny 9,8 }% ofo3HauawT 6YKBOH g, ¥ dhopMyaa A CUJLI THA-

KecTu HygeT UMeTh BUJ:
Foraw = 8M,

rge m — macca Teja, § — HA3BLIBAIOT YCKOPeHUeM Cc80600H020 nade-
rusa. (IlousiTue yeKOpPEHUsT ¢BOOOMHOrO ITALEHUA OyIeT BaMU H3YUEeHO B
9 KJacce.)



T'nrasa I1

ITpwm pemrennu 3ajgad, Korga He Tpedyercss 60abIION
H H
TOYHOCTH, & = 9,8 — okpyraswr 10 g =10 — .
KI' KI
‘ Bawm y:xe ussectno, uro P = F, .., eCJIV TeJIO U OIOpa
HEMOABHIKHEI WU JBHIKYTCA PABHOMEPHO U IIPAMOJIH-
¥ " meitHo. CleqoBaTeNIbHO, BEC TEJIA MOYKHO OIPENEIUTDL 110
dopmye:

1)

THAX
P =gm.

ITpumep. Ha cTojse cTOUT YaWHUK ¢ BOAOH Maccoi

1,5 kr. Onpenenure cUAy TAXKECTH U Bec yaitnuka. Ilo-
Ka)XuTe 9TH CHUJIBI HA DUCYHKe 68.

[ . Hano: Pemenue:
m=1,5kr Figw = 8m,
P= »
g~ 102 gm u
™ | F.=P=10= «1,5kr=15H.
B F..—2? KT
P TSN :
P —2?

Orteer: F, ;. = P=15H.

Tenepr usobpasum cuansl rpadpudyecku. Bribepem macmrab. Ilycrs
3 H 6yner paBen orpesky anunoi 0,3 cm. Torga cuuy B 15 H Heo6xoaqumo
Ha4YepTUTh OTPE3KOM AsuHoi 1,5 cm.

Crnenyer yUUTHIBATH, YTO CUJIA TSAMXKECTH JEHCTBYeT HA TeJo, a4 3HA-
YUT, IPHJIOXKEHA K caMOMYy TeJy. Bec meHcTByeT Ha ONOpY HJIM IOJBEC,
T. €. IPUJIOXKEH K OIIOpe, B HAIIIEM CJIyUYae K CTOJIY.

P

1. HTO 3HAYUT U3MEPUTb Kakyro-NMbo cuny? 2. YTo NPUHATO 3a eAMHULYY CU-
nbl? 3. Kak paccuutarb Culy TSXECTW, AEUCTBYIOWYIO Ha Teno nwboi macchl?
4. No kakoh hopMyne MOXHO onpedennTb Bec Tena?

$

1. OmpegennTe cuNy TSAXKeCTH, AEHCTBYIONIYIO HA TeJ0 Maccou 3,5 Kr;
400r; 1,5T; 60 .

2. Hatigure Bec Tena, macca xkoroporo 5 xr, 300 r.

3. Bec uenosexa 700 H. Onpenesiute ero maccy. CuenaiiTe puCyHOK 1
MMOKAXKUTE BeC TeJa.



T'nrasa I1.

4. BrlpasuTte B HbIOTOHaX ciienyiomue cuael: 240 xH, 25 kH, 5 xH,
0,2 xH.

5. Ha cTosie crouTr TesieBu30op Maccoi 5 kr. OnpefesinTte CUIyY TsaecC-
TH U Bec TejieBu3opa. izo6pasure sTH CUJIBLI HA PUCYHKE.

Ha npaxkTuke 4acTo NPUXOJUTCA USMEPATEH CUIY, C KOTOPOIl OQHO Te-
Jo pedcTByeT Ha Apyroe. Ins u3MepeHUA CHUIBI UCTOJb3yeTcs IIpUOoD,
KOTOPBIM HABLIBAETCS AUHAMOMETP (OT rped. JuHaAMUC — CUJa, mMem-
peo — N3MepsAm).

JuHamomeTpel ObIBAIOT pasiaudHoro ycrpoiicrsa. OCHOBHadA uUX
YacTbh — CTAJNbHAA IIPYKUHA, KOTOPOI NMpUAAIOT PAsHYy0 (JOpMY B 3aBHU-
CHMMOCTH OT Ha3HAYeHWA Npubopa. YCTPOMCTBO NPOCTEUINIEro SMHAMO-
MeTpa OCHOBLIBAETCA HA CPABHEHUH JIIOO0U CUJIBI C CHJION YIPYTOCTH IIPY-
JKUHBI.

IIpocTeiimuit JMHAMOMETD MOMKHO M3rOTOBUTh U3 IPYIKUHEI C JBYMSA
KpPIOYKAMHW, VKpPeIUIeHHOU Ha jgonleuke (puc. 69, a). K HUKHeMY KOHILY
NPYKUHBI IPUKPEILIAIOT YKa3aTeJ b, 8 Ha JOCKY HAKJEWBAIOT IOJIOCKY
6eJytoit Oymaru.

OT™MeTHM Ha 6yMare 4epTOUYKOH MOS0 e e - _
yKa3aTeJsa IpPU HEPacTAHYTOH IPYy:KHHE. OTa L / L
oTMeTKa OyJer HyJeBOH OTMeTKOH (cM.
puc. 69, a).

3aTeM K KpIOUKYy OyJIeM MOABEIIHUBATh I'DY3
Maccoi QLS Kr, T. e. 102 r. Ha aTor rpya 6yzer

,

JefcTBOBATHL cUJa TsxecTu, pasHasa 1 H. Ilox
neiicreuem stout cuael (1 H) npyskunHa pac-
TAHETCHA, YyKasaTeJb OIYCTUTCA BHU3. Ero
HOBOE IIOJIOMKEHWEe OTMedaeM Ha Oymare u
craBuM 1nudpy 1 (puc. 69, 6). Ilocne dyero
noaBeInuBaeM rpya maccoir 204 r m craBuUM
uudpy 2. 3TO 03HAYAET, YTO B TAKOM IIOJIOMKE-
HUH CHJIa YINPYTOCTH NOpYXXUHBI paBHa 2 H.
ITogBecuB rpys maccoit 306 r, HaHOCUM MeETKY
3ur. a.

Jnss Toro 4ToOhl U3MEPUTH AECAThIE HOJIU
HBIOTOHA, HY?KHO HaHecTH genenus — 0,1; 0,2;
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0,3; 0,4 u . x. JIns 3TOr0 PaCCTOSHUS MEMK-

ny ormetkamu O u 1; 1 u 2; 2 w 3; 3 u 4
,,/’ : U jJajiee JeJST Ha JeCATh PaBHBIX YacTeH.
. Tax MOJKHO cAeNaTh, Y4YWTHLIBAs, YTO YA-

( / JUHEHUEe IIPY:KUHBI Al yBeJUUMBaeTCA BO

CTOJILKO Da3, BO CKOJBKO YBEJIMYHUBAETCSH
CHJIa YIIPYTOCTH NPYXKUHBI F Iro cueny-

-r
1

)‘ o
- yip:
\/ eT u3 3akoHa I'yka: Fynp = kAl, T. e. cuia
// A YIIPYroCTH TeJa IPU PACTSAXKEHUU IIPSAMO
MIPONOPIMOHAIEHA U3MEHEHUIO JJINHEI TeJA.
I[IporpagyupoBaHHas IMpPYXWHa U 6y-
JeT IPOCTEHIIINM JUHAMOMETPOM.
C nomMomms0 JUHAMOMETPA W3MEPAIOT
HE TOJIbKO CUJIY TSXKEeCTH, HO U APYyrue CUJIbI (CHUjia yIpyrocTH, CUJIA Tpe-
HUA U T. 1.). Hanpumep, A n3MepeHUA CHAJbI PA3MUUHBIX MBIMIEYHBIX
IPYIIN YeJOBEKa UCIOJAb3VIOT MEIHIIMHCKHEe JUHAMOMETPLI. [/1a namepe-
HUA MYCKYJBHOHA CHUJIBI PYKM IIPHU CHHATUMN KUCTH B KYJAK NIPUMEHSIOT
pyuHOIt TuHAMOMETD — cuiaomep (puc. 70).

IIpuMeHAIOT TaK)Ke PTYTHRIE, TIHADPABIHYECKUE, 3SJEeKTPUYECKHE
U IpyTHue TUHAMOMETDHI.

B nocsegHee BpeMs MIMPOKO IPUMEHSIOTCS 3JIEKTPUYECKNe JUHAMO-
meTpel. OHU COCTOAT U3 JAaTYMKA, KOTOPLIH NpeobpasyeT gedopManuiio B
BJIEKTPUYECKHUI CUTHAJ.

Hna wusmepenms OONBIIMX CHJI, TAKHX, HAIPUMEDP, KAK TATOBHIE
YCHINA TPAKTOPOB, TATAYEH, JIOKOMOTHBOB, MOPCKUX U PEYHBIX OYKCHDOB,
UCIIONB3YIOT CIEUATbHBIE TATOBRIE AMHAMOMETPSI (pyc. 71). UMy Mo2KHO
U3MEPHUTh CWIBl 0 HECKOJBKUX HECATKOB THICAY HBIOTOHOB.

SN o Jl;i' W=
= -5 ‘] D;;’[Q' \ -

fer- : _ -
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L)

1. Kak HaabiBaloT Npnbop ans namepeHna cunbl? 2. Kak U3arotoButb Npo-
creiwmnii pusamomeTp? 3. Kak HaHeCTH Ha WKany AMHaMoMeTpa Aenenus, co-
otsetcisyiolume 0,1 H? 4. Kakue Tunst AMHAMOMETPOB BaM U3BECTHbI?

J l

1. Onpenenure ueny AeJeHUA x’anpmrb npubopa u ciuxy THMKECTH,
AelCTBYIOLYIO HA xaxczimﬁ rpys (puc. 72).

2. UeMy paBeH BeC Kau0ro rpysa (cM. puc, 72)? Yramure TQUKY ero
NIPUJIOKEeRUA? .

3. Ilo pucynky 73 onpeznennure, ¢ KaKON CUJION PACTATMBAECTCA KaK-

Jlas Npy»KUHA NOJ AelcTBMEM NOABELIEHHOro K Hell rpysa (Macca OJHOTo
rpysa 102 r).

é




Tnraea II. -

B GONIBIIUHCTRE CAYYAEB, ¢ KOTOPLIMU MBI BCTpedaeMcA B KU3HM, HA
TeJo AefiCTBYET He OfHA, & CPA3y HeCcKOJbKO cun. Tak, mampumep, Ha
MApAITIOTHCTA, CIYCKAIOIErocAa Ha 3eMJI0, NeHCTBYIOT CUJIA TAMECTH U
CHUJIA COPOTUBJIEHUA Bo3ayxa. Ha Tesno, Bucauiee na npy:xuHe, neiicrpy-
IOT ABE CHJIBI: CHJIA TAMECTH U CHJIA YIIPYTOCTH IIPY>KUHBL.

B xax10M MO{OGHOM CJIyduae MOXMHO 3aMEHUTh HECKOJIBKO CHII, B feit-
CTBUTENBHOCTU TIPUIIONKEHHBIX K Teny, OAHON cuoit, paéHOUueHHOll no
ceoemy Oelicmaulo smum Cuiam.

Cuna, koTopaf NMpOU3BOAUT HA TEJHO TAKOE JKe HellcTBUe, KAK He-
CKOJIBKO OXHOBPEMEHHO NEHCTBYIOUIMX CHJI, HAILIBAGTCA PABHONENHCT-
BYIOL[EH 3TUX CHUL.

Haitnem paBHOAEHCTBYIOIIYIO ABYX CHJ, KEHCTBYIONIMX HA TEJIO IO
OIHOH MPAMOI B OTHY CTOPOHY.

O6patumca K onsiTy. K nmpyskuse ogun nox ApyruM IOABECHM JBa
rpysa maccoit 102 u 204 r, T.e. Becom 1 u 2H (puc. 74, a). OrmeTum
JIMHY, HA KOTOPYIO PACTAHYJACH NMPYKHUHA. CHIMEM 5TH rpyasbl, 3aMe-

u T
- — By
N
I— —an

[ - P -
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HUM OJHUM T'DPY30M, KOTODPBIN PACTATHBAET IIPYKUHY HA TAKYIO 3Ke JJIH-
Hy (puc. 74, 6). Bec aToro rpyaa oxasniBaeTcsa pasasiM 3 H.

W3 onbiTa cnepyer, uTO: pABHOZENCTBYIONIAH CHJI, HANPABJEHHBIX
o OXHOM N7 .. DA B OAHY CTOPOHY, HAIIPABJEHA B Ty JKe CTOPOHY, a ee
MOAYJIb PABEH CYMMe€ MOAYJEH COCTaBJIAIOIMMX CHJI.

Ha pucynke 75 paBHOIeiCTRyIOIOAA CHUJI, AEHCTBYIOIIMX Ha TeJO, 060-
3HayeHa 6yKBoOH R, a ciaraemsble ciibl — OykBamu Fy u Fo. B aToM cayuae

R=F,+F,.

BrisicHuM Temepnb, KaK HAWTH paBHOAEHCTBYIOIIYIO IBYX CHJ, AEHCT-
BYIOIIIUX HAa TEJIO ITO OMHOM NpaMoil B pasHble cTOPOHEL. T'eJI0 — CTOJUK IU-
HamoMeTpa. [locTaBuM Ha cTOMUK THPIO BecoMm 5 H, 1. e. mozmeiicTByeM Ha
Hero cwioii 5 H, manmpasnenno#t sHus (puc. 76, a). IIpussxeM K CTOIUKY
HUTBb U TOAeHCTBYEM HaA Hero ¢ cuJoi, pasuoit 2 H (puc. 76, 6), Hanpas-
JeHHO# BRepx. Torza quaamomerp noxkaxer cuiry 3 H. 9rta cuna ects pag-
HopelicTByIoniaa ABYX cua: b Hu 2 H.

HWrak, paBHOmelcTBYIOIIASL OBYX CHJI, HANPABJIEHHBIX 1O OJHOM
NpPAMOH B MPOTHBOIOJOXKHLIE CTOPOHLI, HATIpaBJeHA B CTOPOHY 00Jb-
e M0 MOYJH CHJIBI, 4 €¢ MOAYXbh PABeH PAa3HOCTH MOMAYJeHd COCTaB-
Jasmux cuia (puc. 77):

R=F2_

Ecnu K Tesly IpHUJIOMKEHE! JBE PABHbIE ¥ HAaNpPABJEeHHBIE IIPOTHUBOIIO-
JIOXKHO CUJIBI, TO PABHOJEUCTBYIOIAA 3TUX CHJI paBHA HYJl0. Hanpuwmep,

o T

‘ \H
12 1 M
(107 0

Q\\\ | \\\\QY SR

Y

10 ’\l()



T'rnasa I1.

€CJIY B HAIIIEM OITLITE 32 KOHEI HUTU NOTAHYTH cujout 5 H, To crpenka fu-
HaMOMETpa YCTAHOBHUTCS HA HYJEBOM JeJieHHU. PaBHOAeHCTBYIOIAS
JBYX CHJI B 9TOM CJIyuae paBHA HYJIIO:
R=5H-5H1H,
R =0.

Tesio mox AefcTBHEM ABYX PaBHBIX U IIPOTUBOMNOJOXKHO HaIIpaBJIEH-
HBIX cUJ 6yZeT HaXOAUThCA B IIOKO€ WJIMU ABUIaThHCA PABHOMEDHO U IIPS-
MOJIMHEMHO.

Hanpumep, B mokoe HaXOAUTCS TEJIO, N30OpasKeHHOe Ha pUCYHKe 74.

) .

1. lMpuBeanTe NpUMeEpb! AEKCTBUA HA TENO HECKONbKNX cUi. 2. Kakylo cuny
Ha3bIBAIOT PABHOAENCTRYIOLLER HECKONbKUX cun? 3. OnNuwinTe OnbIT, B KOTOPOM
onpenenstoT PaBHOAENCTBYIOLLYIO ABYX CWJ1, HaNPaBAEeHHbIX N0 O4HON NPAMOWN
B O[lHY CTOPOHY. HeMy paBHa aTa paBHoAenCcTByowan? 4. Yemy paBHa paBHO-
OENCTRYIOLAs ABYX CUJ, HANpaBfieHHbIX N0 OAHOW MIPSMOIA B NPOTUBOMNONOX-
Hble CTOPOHbLI? 5. Kak ByaeT apuratbesl TENO Nof, eNCTBUEM ABYX PaBHbIX MPO-
TUBOMOJIOXHO HAaNpParneHHbIX CUN?

$

1. YenoBek, Mmacca koroporo 70 Kr, Iep)XUT HA ILIeYaX AITHK Maccoi
20 kr. C KaxKol CHJIOU YesIOBEK AABUT HA 3EMJIIO?

2. B urpe 1no nepeTrAruBaHUI0 KAaHATA YYACTBYIOT YETHIPE YEJOBEKA.
lBa 13 HUX TAHYT KaHAT B OxHY cTopoRy ¢ cunamu 330 H 1 380 H, nra —
B IIPOTHUBOIOJOKHYIO cTopony ¢ cuiaamMu 300 H u 400 H. B kaxom Ha-
npaBJeHUHN OyAeT ABHATATHCS KAHAT U 4YeMy DPaBHA PABHOAEHCTBYIOIIAA
atux cuy? CaenaiiTe ueprex.

3. YenoBeK cOnycKaeTcs Ha Iaparniore, ABUTasCh paBHOMepHo. Cuia
TSAXECTH IapalnioTucTa BMecTe ¢ napannorom 700 H. Yemy paBHa cuia
COTIPOTUBJIEHUA Bo3Ayxa?

CaHKM, CKATUBIIKCH C FOPBI, ABUMKYTCA 10 MOPUBOHTAJILHOMY ITYyTH
HEPABHOMEPHO, CKOPOCTh UX MMOCTEIIEHHO YMEHbIIAEeTCA, U Yepe3 HeKOTO-
poe BpeMs OHM OCTaHABJMBAIOTCA. MajlbunK, pasderKaBIINCh, CKOJb3UT
Ha KOHBKAX 110 JBAY, HO, KaK Obl HU OBLI I'IANOK JIef, MAJbUNK BCEe-TAKH
ocranaBiauBaercsa. OCTAHABINBAEGTCS M BEJOCUIIEN, KOTJa BEJIOCUIIEIUCT
IpeKpaIaeT BpaaTh meaaau. Mbl 3HaeM, 4TO IPUUUHON BCAKOTO U3Me-



TI'nasa I1.

HEHUS CKOPOCTH IBMIKEHUA (B NAHHOM CJIy4Yae YMEHBINEHUA) ABIAETCHA
cuia. 3HAYUT, ¥ B PACCMOTPEHHLIX NIPUMEpax HA KayKIoe ABHKYIeecsH

TeJIo el cTBOBAJIA CHUJIA.

IIpn CONpPWKOCHOBEHUU OJHOT'O TeJa ¢ APYr¥M BO3HUKAET B3aMMO-
JlelicTBUe, [IPEHATCTBYIONIEE UX OTHOCUTENRHOMY JBHXKEHMIO, KOTOpPOe
Ha3BIBAIOT TPEHUEM. A CHJTy, XapaKTEepU3VIOIIYI0 3TO B3aUMOJeHCTBHE,

HashIBAlOT cuioid Tpenusa. OHa obosHavaeTcs
GykBoit F ¢ unpexcom: Fo, (puc. 78).

Cuna mpeHusi — 9TO elle OJNUH BUJ CHUJIBI,
OTJIMYAIOMUICA OT PACCMOTPEHHBIX PaHEe CUJIbBI
TSHIKECTH U CHJIBI YIIPYTOCTH.

OnHOU U3 NPUYWH BOSHUKHOBEHUS CHUJIBI Tpe-
HUA ABJISAETCA MIEPOXOBATOCTEL IMOBEPXHOCTEN CO-
npuKacamomuxea ten. Jlaxe riragkue Ha BAJ II0-
BEpPXHOCTH TeJ UMeIOT HEePOBHOCTH, OYTrOpPKU U
napanunabsl. Ha pucynke 79, @ HepOBHOCTH U30-
OpaskeHBl B yBeJUYeHHOM Buje. Korjga ogso Teso
CKOJIL3UT MJIU KATHUTCA II0 IIOBEPXHOCTH APYroro,
3TU HepOSHOCMU Uenasiomcs 0pyz 3a opyza,
YTO CO3JaeT HEKOTOPYIO CHUIY, 3a[ePIKHBAIOMIYIO
JIBUKEHLE.

JIpyras IpyYMHa TDEHUS — B3AUMHOE NPU-
MmaNCeHue MONEKYJTL CONPUKACAIOULUXCA MmeJl.

BosHuKHOBEHUE CHJIEI TPEeHUA OOYCJIOBJIEHO
TJIaBHBIM 00pasoM IIepBOil TNPUYMHON, Korga
TIOBEPXHOCTH TeJl NIepoxoBaTekl. Ho ecnam mo-
BEDXHOCTH TE&J XOPOUIO OTIIOJUPOBAHEI, IPU CO-
IIPUKOCHOBEHUWHU YACTh UX MOJIEKYJI PACIIOJATAET-
cA oueHb 6JTU3KO APYT K Apyry. B aTom ciyuae Ha-
YHMHAET 3aMETHO HPOABIATHCA IPUTAKEHNE MEX -
Iy MOJIEKYJIAMW COTIPUKACAIOIIHUXCA TeJ.

Cusy TpeHUSA MOYKHO YMEHBIIHMTH BO MHOI'O
pas, ecJId BBECTH MEXAY TPYIIUMUCA IIOBEPXHO-
cramu cmasky. Ciaoii ecmasku (puc. 79, 6) passb-
eIUHSAET TIOBEPXHOCTH TPYIIUXCA Ted. B aToMm cay-
uae CONMPUKACAIOTCA HEe IIOBEPXHOCTH TeJI, a CJIOU
cmaszku. Cmaska Ke B OGOJBIIMHCTBE CJIYYAER
JKUAKASA, 4 TPEHUE CJI0eB KUAKOCTY MEHBIIE, YeM
TBEPAbIX NOBepxHOcTell. Hampumep, HA KOHBKAX
MaJioe TPeHHe TIPY CKOJbXKEHUU IO JbAY 00hsC-

el



T'naesa I1.

HAETCA Takxe AefcTBHEM CMa3KH. MeAy KOHbKAMM U JIbIOM 00pasyeT-
CA TOHKWH CJIoi BOABI. B TeXHUKe B KauecTBe CMA3KH NIMPOKO IIPHMEHsI-
IOT PA3JIWYHBIE MACJIA.

IIpu cronvicenuu OFHOTO TENIa N0 MOBEPXHOCTH APYTOro BOSHUKAET
TPeHHe, KOTOPOe HAa3bIBAIOT TPEeHMEM CKOJbdeHuA. Hampumep, Taxoe
TpEeHUE BO3HUKAET IIPY JBHIXKEHUY CaHel U JBIXK II0 CHETY.

Ecnn »xe 0HO TeJIO He CKOJIB3UT, & KAMUMCA 10 TOBEPXHOCTH IPY-
roro, To TpeHUE, BO3HUKAIOIIEE TIPYU 3TOM, HA3BIBAIOT TPEHHEM KadeHUS.
Tak, npu ABMMKEHUN KOJEC BATOHA, ABRTOMOOWIIA, NPU IEepeKaAThIBAHUU
OpeBeH UM GOYEK IO 3eMJIe IIPOSABJSAETCA TPEHUE KaueHUs.
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Cusly TpeHUS MOXKHO U3MepUTh. Hampumep, 4TOOB U3MEPUTH CUIIY
TPEHUS CKOJbXKEHUA JePEBAHHOTO OPYCKa 1O NOCKE UJIH IO CTONY, HALO
NIPDUKPENUTh K HeMy auHamomeTp (puc. 80, a). 3aTeM paBHOMEPHO JBU-
raTb OPYCOK IO JOCKe, Jep’Ka NUHAMOMETD TIOPU30HTAJILHO. UTO mpu
3TOM ToKakeT auHamomeTrp? Ha Opycox B rOpM30OHTaJIbHOM HAIIPABJIE-
HUM QeHCTBYIOT ABe cuibl. OgHa cljla — CUJa YOPYroCTH HMPYIKUHBL JU-
HaMoOMeTpa, HalpaBJIeHHAs B CTOPOHY ABH:KeHUs. Bropas cmia — 3TO
CUJia TPEHHs, HampaBJeHHAd IPOTUB ABUIKeHUA. Tak Kak 6pPYCOK JABU-
JKEeTCS PABHOMEPHO, TO 3TO0 3HAYUT, YTO DABHOAEUCTBYIOIIAA 3THUX IBYX
cua paBHa nynw. CirezoBaTelIbHO, 9TU CUJIBI PABHEI 10 MOIYJIIO, HO IIPO-

TUBOIIOJIOKHBI 110 HANIPABJIEHNIO. J[MHAMOMETD MOKA3BIBAET CHJIY YIIPY-
rocT (CHJIy TACU), PABHYIO 110 MOAYJIIO CUJIE TPEHUSA.

Takum 00pa3omM, M3MepPAsa CHJIY, C KOTOPOM JUHAMOMETD IeHCTBYeT
Ha TeJIO NIPH €ro PABHOMEPHOM ABMIKEHUM, MBI H3MepsAeM CUJYy TPeHHU.



T'nasa Il.

Ecnu Ha 6pYCOK HOJOMKUTH TPy3, HANpUMep TUpI0, ¥ U3MEDPUTH IIO
OIMCAHHOMY BEIIIEe CNOCO0Y CUJY TPEHUSA, TO OHA OKAXKETCHA OOJILIIE CH-
JILI TPEHU S, N3MEePEeHHOU 6e3 rpysa.

Yem Gonbule CcurA, NPUNUMAOULAA MEA0 K NOBEPXHOCMLU,
mem OoablULE BOSHUKANWAA NPU IMOM CULQ MPEHUS.

ITonoxuB gepeBAHHLIN 6PYCOK Ha KPYIJble MATOYKH, MOXHO M3Me-
PUTH cCUNY TpeHUA KaueHus (puc. 80, 6). OHa oKa3kIBAETCA MEHBIIE CHJIBI
TPEeHUS CKOJIbXKEHUA.

Taxum o6pazoM, HIPH pPABHBIX HATPY3KaX CHJA TPEeHMS KadeHHWS
BCera MeHbINe CUJIbl TPEHHS CKOAbKeHUuA. UMeHHO IT03TOMY JI0AM ellle
B JPEBHOCTU IIPUMEHSIY KATKU AJS TIepeTaCKUBAHIA GOJIBIINX I'PY30B, a
MO3/JHeE CTAJIV HINPOKO NCIIOJIL30BATEL KOJIECO.

e

1. Kakue nagectHble BaM HabAOAEHNA N ONbITbI NOKA3bIBAIOT, YTO CYLLECT-
ByeT cuna TperHns? 2. Kakylo cuny HasbiBaloT cunolt TpeHusa? 3. B 4em 3aknto-
4alTCa NPUYNHBI TperuA? 4. OObSACHUTE, KaK CMa3Ka BJIUAET HA CUNY TPEHUS.
5. Kakne sugpl TpeHus Bbl 3HaeTe? 6. Kak MOXHO M3MepuTb Cuny TpeHma?
7. Kak nokasaTtb, 4TO cuna TPEHUS 3aBUCUT OT CWibI, MPUXUMAIOLLEN TENO K MO-
BepxHOCTU? 8. Kak nokaszaTk Ha onbiTax, 4TO NPU PAaBHLIX Harpyskax cuna Tpe-
HUA CKOJIbXEHNA Bonblue CUnbl TpeHUS KadeHna? Kak 3To UCNonb3yeTCcs B TEX-
HUKe?

MBI 03HAKOMUJINUCE ¢ CHJION TpeHWs, BOSHUKAOINEH IPU ABUMKEHHHN
OXHOIO Teja M0 MOoBepxXHocTU aApyroro. Ho MOXHO JIU TOBOPUTH O CHJIE
TPEeHUA MEMKAY CONPUKACAIOINIMMUCA TBEPALIMU TeJaMI, €CJIH OHU HAXO-
LATCA B HOKoe?

Korpga Tesio HaxoAWTCA B [IOKOE HA HAKJOHHOM IJIOCKOCTH, OHO yJep-
SKUBAaeTCAa Ha Hell cuyof TpeHus. JleficTBuTeabpHo, ecal ObI He BBLJIO TPe-
HUSA, TO TeJJO IOJ NeHCTBUEM CHUJIBI THXKECTH COCKOJB3HYJO OB BHH3 IIO
HaKJIOHHOU IIJIOCKOCTH. PaccMoTpum ciydail, Korjpa TeJo HAXOOUTCHA B
IOKO€E Ha MOPU3OHTATBLHOI IJIocKOoCTU. ITyeTh, Hanpumep, Ha II0JY CTOUT
mrkad. [Tonpobyem ero nmepeaBuHyTs. Ecau Ha mxad HaxxaTs ciaabo, To
OH He TpOHeTcA ¢ MecTa. llouemy? JleficTrylomas cuia B 3TOM ciydae
YPABHOBEIIIUBAETCSI CUJIOM TPEHUSA MEMXKAY NOJIOM W HOMKAMH IKada. -



I'nasa II.

Takx KakK aTa cUJa CYHIECTBYET MeXK Y IOKOAITUMUCH APYT OTHOCUTEIHLHO
Ipyra TeJlaMH, TO 3Ty CHJIY IPUHATO HA3BIBATH CHJION TPEHHA NMOKOA.

Ha pucynxe 81 usobparkeH TpaHCIIOPTEP, C IOMOLILIO KOTOPOTO IIOJ-
HUMAIOT TIOKHY ¢ XJIONKOM. TIOKU yAep:KUBAIOTCS Ha JIEHTEe TPpaHCIopTepa
CUJION TPEHUA IIOKOS.

Cusna TpeHUs NOKOA YAEPIKUBAET I'BO3[b, BOUTEIN B JIOCKY, He OaeT
pas3BsA3aTbCA DAHTY Ha JEHTE, yAEepP)XHUBAET HUTKY, KOTOPOU CINUTHI ABa
KYyCKa TKAHW, U T. II.

D) J

1. Kakag cuna yaepxmBaeT Tena Ha HaKAOHHOW nnockocTtu? 2. [oyemy
Wwkad cABUraeTCs C MecTa Nnoa AeCTBMEM TOJSIbKO onpeaeneHHown cunel? Mpu-
BEAUTE NPUMEPBI MPAKTUHECKOro UCNOMH30BAHNUSA CUJIbl TPEHUA MOKOS.

B npupoge 1 rexHuKe TpeHue uMeeT DOJBIIOe 3HAYeHHEe. TpeHne Mo-
KeT OBITh TOJNIE3HBIM M BpedHBIM. Korjga oHO ITOJIE3HO, €ro CTapaloTCsa
YBEJIUUYNUTH, KOTAA BPETHO — YMEHBIITUTh.

Bes TpeHns nokost HU JIIOAW, HU KUBOTHBIE HE MOIJIN OB XOAUTH IIO
3eMJIe, TaK KaK NpH Xoap0e MbI OTTAJTKKUBAaeMcA HoraMu ot 3eMuan. Korga
TpeHHe MeXXAY MOA0IIBOM 00yBY U 3eMJIel (MK JbIOM) MaNsd, HapUMep
B TOJIOJIEAUILY, TO OTTAJIKHUBATHCA OT 3€MJIM OUEHb TPYAHO, HOI'M IIPH 5TOM
CKOJIb3AT. YTOOBI HOM'M He CKOJIb3UJIN, TPOTYaphl OCHITAIOT IECKOM. ITO
YBEJIMUUBAET CUJIY TDEHHUA MY ITOJOIIBOY O0YBU U JILIAOM.

He 6yab TpeHus, npeIMeThl BICKANIB3EIBAIN OBl U3 DYK.
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Cuna TpeHUs OCTAHARJIUBAET ABTOMOOMIIE
1P TOPMOXKEHUH, HO 63 TpeHUs IIOKOA OH He
cMor Obl 1 HavaTh ABM»KeHUe. Koseca, Bpama-
SIChb, IPOCKAJILE3bIBANY OBbI, & ABTOMOOUJIBL I1PO- . ;
JIoJKag Obl CTOSATH Ha MecTe, OykcoBas. Uro- E:i’g -
Obl YBEJHUYUTh TPEHUE, MOBEPXHOCTHL NIUH ¥
aBTOMOOUJIA AENAaIOT ¢ peOPUCTHIMUA BBLICTYMA-
mu (puc. 82). 3umoii, Korga gopora OGbIBaeT e A
0COOEHHO CKOJB3Kas, e€ MOCHINAIT IIeCKOM, ~
OYUIIIAIOT OTO JIbJA. (

Y MHOrux pacTeHHI ¥ KUBOTHBIX UMEIOT- .
csI pa3JINYHbIE OPTaHbl, CIYIXKAIINAE AJS XBaTa-
HUs (YCUMKHU pacTeHWi, Xo0OoT CcJoHA, LenKue
XBOCTBI JIA3AIOIINX KUBOTHBIX). Bece onu ume-
IOT IIEPOXOBATYIO IIOBEPXHOCTh JIJIS YBeJIHYe-
HUS TDEHUA.

Bam yixe mM3BeCTHO, YTO BO MHOTUX CJIy-
Yasix TPEHWE BPEAHO U € HHM IIPUXOJUT-
cda 6oporbess. Hanpumep, Bo BcexX MamIuHaxX - o
U3-3a TPEHUS HATPEBAIOTCA U U3HAIIUBAIOTCH gL :
IBUDKYIIECAa 4dacTh. 1A yMEHBINIEHUST Tpe- oo
HUS COIIPUKACAIOIIUECS IIOBEPXHOCTU JeJIaloT
MJIATKMMHE, MEXJIY HUMHA BBOIAT CMa3Ky. dro-
Obl YMEHBIIIUTh TPEHUE BPAIAIOININXCA BAJIOB
MalluH U CTAHKOB (puc. 83), uX OMUPAIOT Ha
moguIMNHEUKH. JleTajb NONIMUNHWKA, HEIO-
CPECTBEHHO CONDHUKACAION[YIOCA C BAaJIOM, HA3BIBAIOT BKJAJBILIEM.
Briagsimy nenaroT U3 TBEpAbIX MATEPUATIOB — GPOH3BI, UYI'yHA UJIY CTa-
au. BHYTPEHHIOK MOBEPXHOCTH UX IOKPBIBAIOT OCOOBIMH MAaTepualaMu,
yaie Bcero 6a66uTom (3TO CILJIAB CBUHIIA WJIK OJIOBA ¢ IDYTUMH MeTa-
JamMu), U cMasbIBaloT. I[OAIIUNIHHAKH, B KOTOPHIX BAJ IIPH BpaljeHun
CKOJNIB3UT II0 IIOBEPXHOCTM BKJIAJABIIIA, HA3BIBAIOT IOAIIHIIHHKAMY
CKOJIbJKEHU.

M=l 3HaeM, YTO CHJIA TPEHHUsA KadeHHsA IPU OAWHAKOBOH HArpyske
3HAUYNTEJILHO MEHbIIlEe CHJIbl TPEHUS CKOJbXXeHus. Ha aTom sBiIeHnH oc-
HOBAHO ITPHUMEHEHNE [ITAPUKOBLIX U POJIMKOBBIX MOAINUITHUKOB. B Takmx
NOAMIMITHMKAX BpaNlaloNIUiicss BaJI He CKOJb3UT MO HENOABUXKHOMY
BKJIQIBIINTY TIOAIIUIHUKA, a KATHUTCA IO HEMY HA CTAJBLHBIX ILIAPUKAX
UJIV POJINKAX.

AN
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YeTpoiteTBO IPOCTERITUX MIAPUKOBOTO U
POJIMKOBOTO IOAIIMAITHUKOB H300pakeHo Ha
pucynke 84. BHyTpeHHee KOJIbIIO ITONIIIUII-
HUKAa, N3TOTOBJIEHHOE U3 TBEPAOU CTaH, Ha-
ca)xeHO Ha BaJl. HapyikHOe XKe KOJIbIO 3a-
KpeILieHO B Kopnyce mamubbl. [Ipuw Bpa-
IIEHUM BaJIa BHYTPEHHEE KOJBIO KATUTCH
HA IIApUKAX WJIA POJUKAX, HAXOLAIIUXCSH
MeXKIY KOJBIIaMH.

3amMeHa B MAIIMHAX [OAMINIHUKOB
CKOJIbYKEHHNs IaPUKOBBIMM UJIW DOJUKOBBI-
MU HOAINUITHUKAMH I103BOJISAET YMeHBINATH
cuny tpesus B 20—30 pas.

IITapuKOBBIE ¥ POJIMKOBBIE MONITUITHUKH
HCIONB3YIOT B PpPa3HOOOPA3HBIX MAIINHAX:

ABTOMOOUJIAX, TOKAPHBIX CTAHKAX, 3JIEKTPUYECKUX ABUTATENIAX, BEJIOCH-
mefax U T. . Be3 MOJIIMIHUKOB HEBO3MOMHO TIPEACTABUTH COBPEMEH-
HYIO TPOMBIIILJIEHHOCTDh ¥ TPAHCIIOPT.

.’ I

1. MNpuBeanTe NpuMepsl, NoKasbiBalOWME, YTO TPEHME MOXET BbiTh Nones-
HbIM. KakoBO 3HaueHue TpeHust Ha TpaHcnopTe? 2. MNpuBeante npuMepsbl, KOr-
ba TpeHne MoxXeT ObiTb BpegHbiM. 3. Kakue cnocobbl YBENINHEHUS 1 yMeHbLUe-
HUSA TPEHWSA Bbi 3HaeTe? 4. [1ng KakoW LLENM UCNONb3YIOT B MalUUHax Noawmnn-
HUK? 5. Kak ycTpOEH NOAWMMHUK CKOMBXEHUA? LWapuKoBbIid NoawmMnHmk? Ka-
KO U3 HUX 3aMETHEE YMEHbLUAET TpeHue?
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Ilo prIXnOMy CHery dYeJoBeK HAEeT ¢ GOJBNIUM TPYAOM, TIIYBOKO
OpOBAJNIUBASCH IIPH KaxxkaoM iare. Ho, HajgeB JBIXKH, OH MOJKET HITH,
MOYTH He IpoBasuBasck B Hero (puc. 85). Ilouemy? Ha naebxkax uam
06e3 JBDK YeJOBEeK JeHCTBYyeT Ha CHer ¢ OIHOM M TOoll ke CUIOi,
paBHOH cBoeMy Becy. OgHako mefcTBUe 5TOHM CUJBRI B 0OOMX CAyUAAX
pPAa3JINYHO, TOTOMY YTO PA3JUUYHA IJIOIANL ITOBEPXHOCTH, HA KOTOPYIO
JaBUT UYeJIOBEeK ¢ JBIXKaMu U 6e3 JbpDK. Ilmomanb IMOBEPXHOCTH JIBIKU
mouT B 20 pas 60JbIIe IIOINAAU HOMOIBEL. [loaToMy, CTOS Ha JBIXKAX,
YeJIOBEK JeMCTBYeT HA KaKILIH KBAJPATHBRIN CAHTUMETD ILIOMALN
IIOBEPXHOCTU CHeTa ¢ CHJIOH, B 20 pa3 MeHbIeil, 4eM CTOA Ha CHery 6e3
JIBIK.

V4eHUK, TPUKAJBIBAA KHOII- R —
KaMH raseTty K AOCKe, HeHCTByeT | : :

Ha KaXXJyI0 KHOIIKY C OJHMHAKO- {
Boil cuiaoit. OpgHAKO KHOIKa,
umewIasg 6ojiee OCTPHIA KOHeEIl, |
JIerue BXOIUT B JepeBO. l‘

3HAayuUT, PpeayabTAT AeiicT-
BHMS CHJBI 3aBMCHT HE TOJBKO OT
ee MOAyJA, HANIPABRJEHUS M TOY-
KH TIPHJIOKEeHHA, HO U  OT ILJIO-
IWIATH TOW TTOBEPXHOCTH, TEPIIeH- |
JIUKYJSAPDHO KOTOpPOH OHA neHcT-
BYeT. ‘

STOT BBIBOA IIOATBEPIIAIOT
OMNBITHI,
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B yran veGousbiioi nocku B6usaoT reo3an. CHauana reosfu, B6UTEIE
B JIOCKY, YCTAHABJIMWBAIOT HA MECKEe OCTPUAMH BBEPX U KJAXYT Ha JOCKY
rupio (puc. 86, a). B arom cayyae NLIAITKH TBO3JEA TONHLKO HE3HA-
YHTEJILHO BAABJIHBAIOTCA B MECOK. 3aTeM JOCKY IEepPEeBOPAYMBAIOT ¥ CTAa-
BAT I'BO3AU Ha ocTpue (puc. 86, 6). B aTroMm ciydyae nnomaas onmopel MEHb-
me, ¥ o AedcTBHEM TOH K€ CUJLI I'BO3JH 3HAUHMTENBHO Yyraybisiorcsa
B IIECOK.

IRRANAEE
|
.

OT Toro, KaxKas cuya AefcTBYeT Ha KajXXAYIO eAUHHUOY IJIOINALY IO-
BEPXHOCTH, 3aBUCHUT PEe3YJIbTAT ZEHCTBUS 3TOM CHUJIHI.

B paccMOTPeHHEBIX TpUMEpPaX CUJBI JeHCTBOBANU MEPIEHANKYJISIPHO
TIOBEPXHOCTH TeJa. Bec yenosexa ObLI TNepNeHIUKYIApPEH MOBEPXHOCTU
CHera; cuJja, JeACTBOBABIIAA Ha KHOIKY, HEePIeHIUKYJASDHA TOBEPXHO-
CTU JOCKM.

Benuuuna, paBHAA OTHOUICEHMIO CHJBI, TeHCTRYIOWEH NePNEeHTUKY-
JAPHO TMOBEPXHOCTH, K IJIOMIAJU 3TOH NMOBEPXHOCTH, HA3BIBAETCHA NaB-
JeHHEeM.

Ymobv. onpedeaums dasreHue, HAOO cury, Oelicmsyouyyro
nepnenouKyLApHO No8epxXHOCMU, pa3deiums HA NAOUW,A0b NO-
8epxHocmu:

CHJIA

JaBJieHue = ————
IJIomAaah

00603HAYNM BEJIMUWHEI, BXOAANINE B 9TO BBIDAKeHHUe: NaBJIEHNe — P,
cua, JefcTBYIOLAs HA MOBEPXHOCTh, — F 1 IJIOIMA b IIOBEPXHOCTH — S.
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Torga moayuum dopmyay:
F
p=3-

IToHsATHO, YTO GOMBLIIAA IO 3HAYEHUIO CUJIA, AEHUCTBYIONIAA HA TY JKe
ILJIOIaAh, Oy/ieT MPOU3BOAUTE GOJIbINIee NaBIEHUE.

3a efuHuuy Oasnrenus npuHuMaemcs maxoe dasnernue, Komo-
poe npouszsodum cuna 8 1H, deilcmaywuwaa Ha nogepxHocmb

naowadvio 1 M2 nepneHOUKYAAPHO IMOIL NOBEPXHOCMU.
. H
Enuuuna faBjIeHNs — HbIOMOH HA KBAOPAMHbLIL Memp (1 = |-
M

B uects dpannyackoro yuyesoro Baesa Ilackansa ona HaswIiBaeTcs nacka-
nem (Ila). Taxum obpasom,

1Ma=12%,
M

Wcnonnsyiores Takke ApPyrue eJUHHIL JABJIEHUSA: 2eKMONACKALDL
(rIla) u xusnonacraas (vlla).

1 kIla = 1000 I1a 1 I1a = 0,001 xIla

1 rIla = 100 I1a 1 Ila = 0,01 rIla

IIpumep. Paccuutars faBieHKe, IPOU3BOJUMOE HA TT0J MAJIBUUKOM,
Macca KOToporo 45 Kr, a maolajgb NOJAONIE ero HOTUHOK, COIPHKACAIO-

U XCA ¢ TOJIOM, paBHa 300 cm2.

3anunieMm YCJIOBHME 3a/laYH U PDEIIINM €ee.

JaHno: CHUu Peurenne:
m =45 Kr _F
S=300cm2 | 0,03m2 | PT 35
p J— ? F = P,
P=gm,
H
P=9,8 — -45xkr=450H,
KT
_ 450 H _ _
p 0.03 2 15 000 Ila = 15 xIla.

OTget: p = 15 xIla.
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?‘

1. MNpuBeanTte NnpMMepsLI, NOKa3bIBAIOWWE, YTO A4EACTBUE CUMbI 3aBUCUT OT
naowagn onopsl, Ha KOTOPYKD OENCTBYeT aTa cuna. 2. [Noyemy 4yenosek, uay-
WMiA Ha nbiXkax, He nposanuBaeTca B cHer? 3. [NoyemMy ocTpas KHOMkKa nervye
BXOAUT B AiepeBo, 4em Tynan? 4. Ha kakomM onbiTe MOXHO NoKa3aTh, 4TO AeNCT-
BUE CUMbl 3aBUCUT OT Nnowanu onopsl? 5. 4Y1o HasbiBalOT AasneHnem? 6. Kak
onpenenaoT pasneHue? 7. Kakue Bbl 3HaeTe egUHULbI AaBNeHna?

S

1. Beipasure B mackansx pasiaedne: b rlla; 0,02 H

55 0,4 xlIla;
cM

H
10 —. BripasuTe B rexkTomnacKagAxX W KHJIOMACKAJAX JaBJeHHE:
cM

10 000 ITa; 5800 IIa.
2. 'yceanunrniit rpakrop AT-75M wmaccoit 6610 Kr uMeeT ONOPHYIO

mromags obenx rycenur 1,4 M2, OnpepeanTe gaBJIeHUE 3TOTO TPAKTOPA
Ha ITO4YBY. Bo cKOJBKO pa3 oHO 6OJIBIIIE JABJIEHUS, TTPOU3BOIUMOTrO MaJkb-
yukoMm (cM. npumep B § 33)?

3. Henosek nHaxkumaer Ha jgonary cuioit 600 H. Kaxoe nasnenue oka-
3BIBAET JIOIATA HA IOYBY, €CJIU IupuHa ee Je3pus 20 cM, a ToJaluHa pe-
skymero kpas 0,5 Mmm? 3auem J0naTsl 0CTPO 3aTAYUBAIOT?

4. MagsyuK Maccod 45 Kr cTOUT HA JbDKAX. JIIuHA KaxKA0OHU JIBIKU
1,5 M, mupuna 10 cm. Kakoe jnasjieHue OKa3bIBA€T MaJbYMK Ha cHer?
CpaBHUTe €T0 ¢ TaBJeHUEM, KOTOPOe IPOU3BOAUT MAJTbUYUK, CTOAINNI 6e3
JIBIIK.

TAXKeNBIH TI'yCeHUYHBIH TPAKTOP IIPOU3BOAUT HA IIOYBY JaBJIEHUE
40—50 kIla, 7. e. Bcero B 2—3 pasa 06oJbIlle, UeM JaBJeHUE MaJbYHKa
Maccoit 45 Kr. 91o 00bACHAETCS T€M, UYTO BEC TPAKTOPA pPacHpefessaeTcs
Ha OOJBIIYIO IIOIAAL. A MBI YCTAHOBUJIM, YTO YeM OOJbINE ILIOLIATL
OIOpBI, TeM MEHbIIe JAaBJEHUE, NPOU3BOTHMOE OMHOM M TOH K€ CHJIOM
Ha 3Ty OMOpY.
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B 3arucumocTH ot TOro, XoraT M
[OJIYYUTH MaJjioe WK GOJBIIOe JaBje- | ,
HUe, ILJOLIALL OIIOPhI YBEJIMUUBAIOT : '.I
uau ymeHsInaroT. Hanpumep, aJ1s To-
ro 4YTOOBI PPYHT MOT BBIJEPIKATH AAB- ‘ L_, L |
JIeHHe BO3BOAMMOI'0 3JAHUA, YBEJU- 4
YMBAIOT ILIOMAAh HHJKHeH yYacTu o '
dhyHgaMeHTA. '

IIIuabl rpy30BBEIX aBTOMOOGUIEM
M IIACCH CaMOJIETOB JeJIaloT 3HAYU-
TeJLHO  [IUDPE, YeM  JETrKOBRIX
(puc. 87). OcobenHo MUPOKUMU Je-
JAIT INWHBI V aBTOMOOMIIEH, mpen-
Ha3HAYeHHHBIX JJIA HepeJBUKEHUS B TYCTHIHAX.

Tsaxensle MAITHHEBI, TAKUE, KaK TPAKTOD, TAHK WJIH OOJOTOXOX, UMes
60JIBITYIO OIIOPHYIO TIJIONIAAb I'YCEHUIT, IIPOXOAAT 110 HOJIOTHCTOI MECTHOCTH,
110 KOTOPO# He IIPOHET YeslOBeK.

C apyro¥# CTOPOHLI, MIPU MAJON IIJIOLIAAY HOBEPXHOCTH MOXKHO He-
6oNBIION cuyIOi coafnarhk 6GoJablioce gaBiaeHne. Hampumep, BAaBINBas

KHOUKY B HOCKY, MBI JefcTByeM Ha Hee ¢ cuioit okono 50 H. Tak kak

TJIOIAAb OCTPUA KHOIIKHY IIpUMepHO 1 MM2, TO JaBJIEHUE, IPOU3BOAUMOE

€10, PABHO:
_ 50 H
P = 5,000001 2
9to naBnenue B 1000 pas 6onbinie AaBJIeHUA, IIPOU3IBOAWUMOIO I'yCe-
HUYHBEIM TPAKTOPOM HA IIOYBY.

JleaBue peXKYIMX U OCTPHE KONIOIMHUX MHCTPYMEHTOB (HOMEH, HOMX-
HULl, PE3LOB, IHJ, UIJ 1 AP.) 0cTpo oTTaduearoT. OcTpoe Jle3Bue UMeeT
MAaJIeHbK VIO TIJIOIAAE, IIO3TOMY IPH IIOMOIIY Naxie MAJIOM CUJBI CO3AET-
¢s 60JBIIOE NABJIEHHE, U TAKUM UHCTPYMEHTOM JIETKO padoTaTh.

Pesxxyuiiie n xomoniue mpucmocobJeHNsa BCTPEUAIOTCA WM B JKUBOH
npupoje: 3To 3yOsI, KOI'TH, KJIIOBbI, IMUAIILI ¥ JP. — BCEe OHHU M3 TBEPAOIO
MaTepHasa, TIAJKHUe U OYeHb OCTPRIE.

D) ]

= 50 000 000 Ila = 50 000 xIIa.

1. NMpuBeanTe npuMepsl NCNONAL3oCBaHUA BoNbWMX NNOLWAaAENn ONOPbLI ANs
yMeHbleHUs AaBnerns. 2. 3a4eM Yy CEeNbCKOXO3FNCTBEHHbLIX MaLLWH AENnaiT
Koneca ¢ wupokumun obogammn? 3. Nodemy pexyiiye v Koniowme UHCTPYMEHTDI
OKa3kIBAIOT HA TeNa o4eHb Bonbluoe gaBneHune?
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$

1. PaccMmoTpuTe yeTPOMCTBO mIOCKOTYyOLeB u KJierneit (puc. 88). Ilpu
TMOMOIUIY KaKOro MACTPYMEHTA MOXKHO IIPOU3BECTH 0OJIbINEe JABJIEHUE HA
3a)xkaToe Teso, AeHCTBYA OQUHAKOBOH CHJION?

———

-
L] -
——

-

2. 3aueM npu GOPOHOBAHUU IIJIOTHRIX NMOYB HA GOPOHEI KJIAAYT THAMXKe-
JInle TIpeAMeThI?

$

1. 3Hada cBoOIO Macey U IJIOIMAAL HOTHHKA, BRIYHCINTE, KAKOE JaBJIe-
HUE BBl IPOU3BOJHUTE IIPH X0JAh0€e U CTOA HAa MecTe.

Yrasanue. Ilnomaas onopel 60TMHKA onpe-

nenwnre ciaenyiomum obpasom. IlocraBbTe HOTy

Ha JIUCT KJeT4aToH OyMaru u o6BeIUTE KOHTYP

: | | TOIl YacTH NOAOULIBEI, HA KOTOPYIO ONHUDAETCH

' Hora (puc. 89). CocumraiiTe UYMCIO IOJHBIX

KBaJIpATMKOB, IOHABMINX BHYTPh KOHTYpa, H

npubaBbTe K HeMY HDOJIOBHHY UHMCJIIA HETIOJHBIX

KBAJDATMKOB, 4Yepe3 KOTOphIe NpOMLIa JHHHUA

KoHTypa. IlosydyeHHOEe YMCJIO YMHOXKbLTE HAa

mioimank OJHOTO KBaJIpATHKAa (I'IJIOI].‘B.J.II: KBaJapaTHKa Ha JUCTE, B3ATOM

. 1 .
U3 INIKOJIBHOH TeTpaau, paBHa Z CM2 1 HAANTe ILJI0Ianb IOqOIIBEI.

2, PaccMmorpuTe Ha pucyHKe 87 KoJieca ABYX asToMamiuH. 11ogroross-
Te HeGOIBIIIOE COOOIEHHE 0 CIOCO0aX YMEHBIIEHNS VI YBEJIUUEHUSA JaBJIe-
HUS.

MpI yaxe aHaeM, 4TO raskl, B OTJHYHE OT TBEP/BIX TeJ U XHUIKOCTEH,
3aTIONHAIOT BECh COCYT, B KOTOPOM OHM HaxoaATcA. Hanpumep, cranbHoOii
0aJIJIOH IJIA XpaHEeHUA ra3os, KaMepa aBTOMOOHJILHON IIMHBI WM BOJIeii-
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fonpHLIN Mad. [Ipu 3TOM ras OKA3BIBAET JAaBJeHHE HA CTEHKH, OTHO M
KPBIIIKY 0AJJIOHA, KAMEDPHL UJIH JII060T0 APYroro Teja, B KOTOPOM OH Ha-
xonurca. JlaBiaeHne rasa o0yCJIOBJICHO MHBIMM NPUYUHAMH, YeM JABJE-
HUE TREePAOTO TeJia Ha OTOopY.

(D

1»(~7< _?
<" v |
IR |

S

-

-
'

H3BecTHO, YTO MOJEKYJIH Tasa GecrropaouHo AUy Tcsa. IIpu ¢cBoem
ABMI)KEHHH OHH CTAJKHBAIOTCA APYT ¢ APYTOM, & TAKXKe CO CTEHKaMM CO-
cyna, B KOTOpoM Haxogurca ras (puc. 90). MoJsiekya B raze MHOTr'O, IIOTO-

MY ¥ 9HCJIO HX YIapoB O4eHb BEJIUKO. Haupnmep, YHUCJIO YIAaPOB MOJIEKYJ

BO3JYXAa, HAXOAAMIETOCA B KOMHATE, O IOBEPXHOCTh ILIOMAALI0 1 cuM? aa

1 ¢ BRIpaskaeTcda ABAANATUTPEX3HAYHBIM YMUCIOM. XOTS CUJA yhapa OT-
JeJILHOM MOJIEKYJIEI MAJIA, HO JeHCTBUE BCEX MOJEKYJ HA CTEHKH cocyna
3HAYUTEJBLHO, OHO M CO3MaeT JaBJIeHUe rasa.

HWrak, napineHde raza Ha CTeHKM cocyda (M Ha NMoMelleHHOe B ras
TE&J0) BBISLIBAECTCHA YIAPAMM MOJICKYJI ra3a.

Paccmorpum cuenyiommuil onblT. ITon KOJNOKOJ BO3AYIMHOT'O HaAcoca
MOMEIIAIOT 3ABA3AHHBLIA peanHOBHIA mmapuk. OH cOmepKUT HeboJBINOE
KOJINYeCTBO Boaayxa (puc. 91, a) 1 uMeeT HenpaBUJIbLHYIO dopmy. 3aTeM
HACOCOM OTKAYHMBAIOT BO3AYX H3-TOJ KoJoKoda. O60JIouKa IIapuKa, BO-
KpYT KOTOpPOH BO3OYX CTAHOBHTCSA Bce HoJiee pPa3peKeHHBIM, ITOCTEIIEHHO
pasxyBaeTca n NpUHUMAaeT dopMmy mapa (puc. 91, 6).

Kak 00'bACHUTE 3TOT OIBIT?

B Hamrem omnpITe ABMIKYINMHECS MOJEKYJbI ra3a HEIIPEPHIBHO YAAPAIOT
O CTEHKH NTapUKa BHYTPU U cHapy:Ku. [Ipn oTkaunBaHHUM BO3AYXA YMCJIO
MOJIEKYJ B KOJIOKOJIE BOKDPYT 00OJIOYKH NIAPUKA yMeHbIaeTcsa. Ho BHy-
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TPU 3aBA3aHHOTO IIAPDUKA WX YUCJIO HE U3MEHSET-

ca. [losTomy uMcnIO yIapoB MOJIEKYJ O BHEITHHE

CT€HKH O0OJIOUKH CTAHOBUTCA MEHBIIE, YEM YHCJIO

yaapos o BHyTpeHHue creHKku. [llapuk pasgyBaercs

OO TeX IOop, IIOKa CHJla YIPYIOCTH €r0 PEe3MHOBOM

T r 000JIOYKM He CTAHET PABHOM CHJie JaBJIEHUS rasa.

| O6osouka MIApUKA IPUHUMAaeET (POpMy ITapa. ITO

| IIOKA3LIBACT, UTO 2a3 0a8UmM HA ee CMeHKU Nno

. | acem HanpasaeHuam o0uHarxoso. NHaue roso-

‘ ‘ g l pfA, YUCJIO YAAPOB MOJEKYJI, MPUXONAIIUXCA Ha

' Ka)KJIbl KBAAPATHBIA CAHTHUMETD ILJIOIIAAU IIO-

| BEDXHOCTH, IO BCEM HAIPABJIEHHUAM OJIUHAKORO.

OmuHAaKOBOe MTaBJIEHWE II0 BCeM HAIPABJIEHUSAM

' XapakTepHO IJIsl rasa M SBJIAETCA CJEACTBHUEM

' 0eCnopsZOYHOTO ABUIKEHUA OIPOMHOI0 YHCJIa MO-

JIEKYJI.

IlonsiTaeMcs yMEHBIINTL O0BEM I'ada, HO Tak,

4yTOOBl MAcca ero 0CTaJlach HEeM3MEeHHOH. 3TO 3Ha-

YUT, YTO B KAMKJOM KyOUUECKOM CAHTUMETPE rasa

MOJIEKYJI CTaHeT 6oJblle, IIJIOTHOCTE I'ada yReauuuTted. Torga yucso yaa-

POB MOJIEKYJI O CTEHKH COCYTa BO3PACTET, T. €. BO3PACTET NaBJIeHUe rasa.
9TO MOKHO IMOATBEPAUTE OIIBLITOM.

Ha pucynke 92, a nzofpaskeHa CTeKJSHHAA TPYOKa, OOUH KOHEIl KO-
TOPOM B3aKPBIT TOHKOH PE3UHOBON ILIEHKOI. B TpyOKy BCTaBJIEH IIOD-
meHb. [Ipy BABUraHUM ITOPITHS 00'b€M BO3JyXa B TpyOKe YyMeHBIIAETCHA,
T. €. Taad cxxuMaercs (puc. 92, 6). PesauHoBas njeHKa IIpy 9TOM BeIrubaer-
cA Hapy»Ky, YKa3bIBas Ha TO, UTO HABJIEHHE BO3/yXa B TPYOKe YBEJINYH-
JIOCh.

Hao6opor, npu yBeauuennu o6beMa 9TOH »Ke MACChl I'a3a YUCJI0 MO-
JEeKyJ B KaXJOM KyOHMYeCKOM CcaHTUMeTpe ymeHbiiuTcsa. OT aToro
YMEHBIITHUTCA YHCJIO YAAPOB O CTEHKU COCyJa — JaBJIEHWE ra3a CTAHET
MeHbOIe. JleflcTBUTEIBHO, IPY BRITSATUBAHUH IIOPIIHSA M3 TPYOKU 00beM
BO3IyXa YBeJIUUUBAETCSA, IJIEHKA TPOrudaeTcsi BHYTPSL cocyaa (puc. 92, 8).
9To yKasbIBaeT Ha YMEHBIIIeHUE JaBJIeHUsA Bo3Ayxa B TpyOke. Takue »xe
ABJIEHU S HAOIIOAAUCH ObI, €cJ¥ Obl BMECTO BO3/IyXa B TPYOKe HAXOAUJICS
J10060# Apyroii raa.

Urak, npu ymeBbmienun o0’seMa ra3a ero JaBjieHHe YBeJIMIMBAET-
¢, a IPH yBeNWYEHHH o0'beMa JaBJeHHMe YMEHBIIAeTCHA NPU YCJIOBUM,
YTO MAcca M TeMIepaTypa ra3a OCTalOTCS HEM3MEHHBIMH.
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A Kak U3MeHUTCS [gaBJeHWE TAa3a, ecJH
HAT'PETh ero IIpU MOoCTOAHHOM o6hbeMe? M3BecTHO,
YTO CKOPOCTH ABM)KEHUS MOJIEKYJ rasa IIpU Ha-
rpeBaHVM yBenuudupaeTcs. JlBurascs ObIcTpee,
MOJIEKYJIBI OYAYT YEAPATE O CTEHKH CcOCya Jarlle.
Kpome Toro, Kamaulil yaap MOJIEKYJBI O CTEHKY
cocya cTaHeT cUJIbHee. BeoeacTBUe 9TOTO CTEHKUT
cocya OynyT UCOBITHIBATL OOJIbIllee JaBJIeHUE.
CaenorarensHo, 0asneHUe z2a3a 8 3AKpbL-
mom cocyde mem O0abUle, HeM BblLLEe MmeMne-
pamypa zas3a, IpH YCJIOBUH, UTO MACCA rasa W l | ‘ |
o06'beM He U3MeHATCS. |
M3 5TUX OOBITOB MOYKHO CHEJATH OOIHIH BhI- - -
BOJ, UTO JABJECHME ra3za TeM OOJbIle, YeM dAlle
M CWJIbHee MOJEKYIILI YIAPAIOT 0 CTEHKH cocyhaa.
s XpaHeHHUA U IePeBO3KH M'a30B UX CUJIBHO
cxuMaloT. IIpu aToM faBJeHMe WX BO3PACTAET, MA3bI IPUXOAUTCS 3AKITIO-
YaTh B CIEIHAJbHBIE, OYEHL IIPOYHBIE CTAJbHBIE OaJsioHhl (puc. 93).
B takux 6asimoHaX, HATPHUMED, COREPHAT CHKATHIH BO3AYX B MOABOITHBIX
JOAKAX, KMCIOPOJ, HCIIONL3yeMbIH ITPU cBAPDKE METAJLIOB.

0]

1. Kakme cBOWMCTBA ra3oB OTAMHAIOT MX OT TBEPAbIX TEA U XUAKOCTEN?
2. Kak 0OOGbACHAIOT AaBfieHMe rasa Ha OCHOBE Y4YeHUsl O OBUXKEHUW MOonekyn?
3. Kak MOXHO Ha onbiTe NokasaTb, YTO ras NpoW3BOOMUT AAB/EHUE HA CTEHKMU
CcOCyaa, B KOTOPOM OH HaxoauTcs? 4. M3 uero MOXHO 3aKkJI04UTb, HTO ras npo-
M3BOAMT OAUHAKOBOE AaBNEeHUe No BCeM HanpaeneHuam? 5. Noyemy naesneHune
rasa yBefM4uBaeTCcs Npu CXaTuu U yMeHbLLaeTca Npu pacwumpeHuun? 6. B ka-
KOM COCTOSIHMU ra3 NpomM3BoguT BonblUee AaBAeHUE: B XON0QHOM UKW Harpe-
ToM? OB6baAcHMTE noydeMy. 7. ModYeMy cxkaTbie rasdsi COAgePXaT B CNeuMalibHblX
6annoHax?

B oramuune or TBEPABIX TeJ OTAeJIbHBIE CJION U MEJIKUEe YaCTUIIbI AU -
KOCTH H ra3a MOryT CBOﬁO}IHO nepemMentaTbCAa OTHOCUTEJIBHO ADYTI IpyTa II0o
BCEM HaAIIDaBJIEHUAM. ,[[oc'ra'roqno, HaAlIpuMep, cJderKa noayThs Ha IIOBEPX-



T'naga I11.

HOCTB BOJbI B CTAKAHEe, YTOOBI BLI3BATH ABHXKEHIIE
Boabl. Ha pexe myv o3epe mpu MajiefiieM BeTep-
Ke TIOABJAETCS psaodb.

ITomBMIXKHOCTBIO YACTHI] I'a3a U XKUIKOCTH 00b-
sAcHAETCA, umo Jaénernue, npou3sodumoe Ha
HUX, nepedaemcs He MOJLbKO 68 HANPABACHUU
delicmausa cuavl, a 8 KaAMOYID MOUKY HCUO-
Kocmu uau zasa. PaccMoTpuM 3TO ABJIEHUE MOJ-
pobHee.

Ha pucyske 94, a mnaobpakeH cocyj, B KOTO-
DOM COJIePIKUTCA a3 (WM KUAKOCTh). JacTUIlhI
rasa paBHOMEDHO pacnpeeseHbl 110 BCeMy COCyay.
CocyJ 3aKpBIT IOPIIHEM, KOTOPBII MOYKET IiepeMe-
IDATHCS BBEPX Y BHMA.

ITpunarass HeKOTODPYIO CIUTy, 3aCTaBHUM IIOP-
IIIeHb HEMHOrO BOMTH B COCY/] U COKATh a3, HAXOAd-
IUicA HEMOCPEACTBEHHO oA HUM. Toraa yacTHIlbl
PACIIOJIOMKATCSA B 9TOM MecTe (ojiee ILIOTHO, YeM
pesxe (puc. 94, 6). Brarogapst HOABM»XHOCTH Yac-
THIBI Ta3a 6YAYT MEPEMEITIATHCA IO BCEM HAIIPABJIE-

HUAM. Benegersue 3Toro uxX pacroioyKeHNe ONSTH CTAHET PABHOMEDHBIM, HO
6oJsiee MJIOTHBIM, UeM paHbuie (puc. 94, 8). IlosTomy nmaBlieHne rasa BCIOLY
Bo3pacrer. SHAYUT, HOOABOYHOE JABJIEHUE IIepefaeTCA BCEM YACTUIIAM I'asa
iy xugKocru. Tak, econ gaBjaeHVe Ha r'ad OKOJIO CAMOro IOPHIHS YBeIH-
yuress Ha 1 [1a, TO BO BceX TOUKAX 8HYmMpu rasa JaBjleHUe cTaHeT 6ojiblie
TIpeXKHero Ha cTobko xe. Ha 1 Ila yBesrmunTes naBjieHre U Ha CTEHKH COCY-
Jla, ¥ HAa JHO, U HA MOPIIIEHb.
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Jdarjieane, MPOMIBOAMMOE HA KHIKOCTh MJH ra3, mepeaaeTcs B JIO-
6y10 TOUKY 6e3 H3MeHEHUH BO BCeX HAIIPpaBJIEHUSAX.

3TOo yTBepKIeHe HA3bIBAIOT 3akonom Ilackans.
Ha ocHoBe 3akoHa ITackas Jerko o6bACHUTS CIEAYIOIME OIBITEL.
Ha pucynke 95 wmsobpaken
TMOJIBIH Iap, HMEIOITHI B pA3JINY-
HBEIX MeCTaX Y3Kue OTBEpCTUS.
K 1mapy npucoeaunena rtpybka, I
B KOTODPYIO RCTABJIEH IIOPIIEHE.
Ecnn wHabpaTh BOOBI B IIAp U
BABMHYTE B TPYOKY HOPIIEHD, TO | \
BOJA MTOJILETCA U3 BCEX OTBEPCTUH i
mapa. B aTom onsrre nopmens ga- ‘
BUT HA IIOBEPXHOCTH BOJLI B TPY6H- |
Ke. YacTUITEI BOABI, HAXOIAIIHE-
¢A TOJ TOPIIHEM, VILJIOTHSASACH,
epegaloT ero AaBJieHue IPYTUM !
cnoaM, Jexamum ray6sxke. Ta-
KMM 06pa3oMm, JaBlieHHEe MOPIIHA
nepegaeTrca B KAMXIAYIO TOYKY
JKUJKOCTH, 3ATOJHAIEH map.
B pesyJsibTaTe UacTh BOABI BBITAJ-
KHBaeTcsI U3 MHIapa B Bufe
OJVHAKOBLIX CTpYEK, BBITEKAIO-
HIUX M3 BCEX OTBEPCTHIH.
Eciu mmap 3amogHuUTs JbIMOM, TO IIPU BABUTAHUM IOPNIHS B TPYOKY
M3 BCeX OTBEPCTUIl IMapa HAYHYT BHIXOAUTH OJUHAKOBBEIE CTPYHKM JbIMA
(puc. 96). D710 HOATBEPIKAAET, UTO H 2a3bl nepedawnm npoussodumoe
Ha Hux dasneHue 80 8ce CNMOPOHbL 63 U3MeHeHUl,

»

1. Kak nepegatoT gaBneHue XnaKkocTu vi radbi? 2. [onb3ayack pyucyHkom 94,
0b6BsACHUTE, NOYEMY XWAOKOCTU U ra3dbl NepefalT AaBjeHue BO BCE CTOPOHLI
6e3 naMmeneHuin. 3. Kak 4utaerca 3akon MNackans? 4. Ha KakoM onbiTe MOXHO
nokasatb 0COBEHHOCTb Nepeaaqyv aBNeHUA XUAKOCTAMU 1 razamun?
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s

1. ITo pucyury 97 o6bsicCHUTE nepefady AaBJIEHUS TBEPALIM, ChITYYNM
TeJaMU U JKUAKOCThIo. MI306pasnuTe cTpenkaMu, KaK IepefaeTcs NaBjIeHue.

2. IIpu uarorosienny 6yTHIIOK Ueped TPYOKY BAYBAIOT BO3AYX U pac-
IJIAaBJIEHHOE CTEKJIO TIPUHUMAaEeT HYKHYIO ¢dopmy (cMm. puc. 29). Kakoe
dusuyeckoe ABJIEHNE 3TECH UCTIOTBIYIOT?

o) ~
B)

3. ABTOMAIIIMHY 3aIIOJTHUIHN I'py3oM. M3MeHnI0Ch 1M JaBjJeHNe B Ka-
Mepax KoJjec aBroMaminHb? OAWHAKOBO JIX OHO B BepXHell W HUIKHeN
YacTAX KaMephi?

4. O6BACHIATE ABJEHUe, TOKa3aHHOoe Ha pucyHke 98. Kak usmenures
HabogaeMoe ABJIIEHUE, eCIIU YBEJIHYUTE CoKaTue?

S

U3 nnacrmaccoBoil OYTHIJIOYKH ¢ 3aBUHYHBAIOIIEHCA TPOOKOH M3Tro-
TOBbTE NpubOP IJA AeMOHCTpauuy 3akoHa Ilackans (mpuaymaiiTe caMmu,
Kak 3To cAeJsaTh, OIpodyiiTe mpubop).

Ha »xuakocTi, KaK ¥ Ha Bce Teja Ha 3emJe, JelCTBYeT CUJia TsXKecC-
. [TosTOMY KaMXABIA CJIOH XUAKOCTH, HAJUTOH B COCYJ, CBOUM BECOM
CcOo3JaeT JaBJIeHUe Ha Apyrue ¢JIou, KOTopoe ITo 3akony Ilackansa mepezna-
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eTcA MO BceM HampasJeHuAM. CiemosaTenbHO, BHYTPH HKUIKOCTH CY-
IIECTBYET AaBjeHre. B 9ToM MOYKHO yOequThCs Ha OITBITE.

B cTekassHHYIO TPYOKY, HUKHEE OTBEPCTYE KOTOPOH 3aKPBITO TOHKOMH
pPEe3UHOBOM NMJIEHKOH, HaJabeM Bony. Ilon gelicTBHeM Beca JXKUIKOCTH JTHO
TpyOKHM nporuercs (puc. 99).

OmsIT IO0KA3BIBAET, YTO, YUEM BEIIIIE CTOJIO BOALI HAJ PE3MHOBOH IJIEH-
Koii, Tem Oonslile oHa nporubaercs (puc. 100). Ho Besikuii paa mocJe Toro,

-

KaK Pe3MHOBOE IHO NMPOTHYJOCH, BOAA B TPyOKe MPUXOAUT B PABHOBECHE
(ocTaHaBIMBAETCA), TaK KAaK, KPOMEe CHJIBI TAMKECTHU, HAa BOAY JeHCTByeT
CHJIa YIPYTOCTH PACTSAHYTOU PE3MHOBOM NJIEHKMH.

OnyctuM TPYOKY € PE3MHOBBIM JHOM, B KOTODYIO HAJIWUTA BOAA, B
JIpyroi, 6oJiee ITUPOKMIA cocy ¢ Boxoii (puc. 101, a). Ms1 yBuguM, 4TO IO
Mepe ONYyCKaHHA TPYOKH pe3nHOBAasi IJIEHKA IMOCTEII€HHO BHINPSAMIIAETCH.
ITonHoe BRIIpAMIIEHUE IIJIEHKW ITOKA3LIBAET, UTO CHJLI, NEeHCTBYIOINE HAa
Hee CBepXY W CHU3y, paBHHI (puc. 101, 6). HacrynaeT nosHoe BHIIIpSAMIIE-
Hue JIEHKH TOT/Ja, KOI/la YPOBHU BOALI B TPYOKE M COCYZie COBIIAJAOT.

Takoil ke ONBIT MOXKHO IIDOBECTU C TPYOKOI, B KOTODOH pe3UHOBASA
ILJIEHKA 3aKPhIBaeT DOKOBOE OTBEPCTHE, KaK 3TO ITI0KAa3aHo Ha pucyHke 102, a.
ITorpyanm aty TpyOKY ¢ BOAOIf B PYTOM COCY/, C BOAOI, KAK 9TO N300PAYKEHO
Ha pucyHke 102, 6. MpI 3ameTuM, UTO IIJICHKA CHOBA BBIIPSIMUTCHA, KAK
TOJBKO YPOBHU BOALI B TPYOKE ¥ B COCYJAE CPABHAIOTCS. OTO O3HAYAET, YTO
CWJIBL, IeHCTBYIONIXE HA PE3UHOBYIO IJIEHKY, OJMHAKOBBI ¢ 0GEUX CTOPOH.

BossmeM cocyl, THO KOTOPOro MoxkeT oTnazarsk. Onyctum ero B 6aH-
Ky ¢ Bogoii (puc. 103, a). JIHO IpK 3TOM OKaKeTCA IJIOTHO IPUMKATHIM K
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Kparo cocyna 1 He ornagetr. Ero npmxuma-
/ . €eT cuJa JaBJEeHWs BOABLI, HaIpaBJeHHAS
‘ é/ \ CHU3Y BBEDPX.
ks Byrem ocTOpOKHO HAJIMBATEL BOAY B CO-
CyI H CJeIUTH 3a ero naom. Kaxk TOJbKO
? YPOBEHDL BOABI B COCYZE COBIIAAET C YPOB-
. HEeM BOJBI B DaHKe, IHO OTIIAJET OT COCYyAa
| | (puc. 103, 6).
P, ‘ i B MoMeHT OTpBIBA HA AHO ZABUT CBEPXY

i | BHU3 CTOJD KUJKOCTH B COCYJAE, & CHHU3Y

: | BREpX HA JHO TepefaeTcs NABJIEHHE TAKOTO

[ | JKe I10 BBICOTE CTOJI0A *KUAKOCTH, HO HAXOJ -

neiicsa B 60auke. O6a 9TV AaBIEHUA OJUHAKO-

BbI, JHO K€ OTXONUT OT IMJIUHIAPA BCJIEH-
CTBUE JeMCTBUA HA HEr0 CUJIBI THMKECTH.

Brrinre Ob11M OMcaHbl OULITHI ¢ BOJOM,
HO €CJI B3STh BMECTO BOABI APYTYIO MK -
KOCTb, TO PE3YJIBLTATHI OIILITA OYAYT TE JKeE.

WUrak, ONBITEI IOKA3BIBAIOT, YTO BE, © 3 [AKOCTH CYNIECTBYET JaR-
JeHUe W Ha OJHOM M TOM jKe YPOBHE OHO OJMHAKOBO IT0 BCEM HAINPaB-
nenusam. C rayOMHOH JaBJIeHUEe YBeTUYHBAETCS.

Tasel B ATOM OTHONIEHUM HEe OTJIMYAIOTCA OT XUJAKOCTEH, Belb
OHU TOXe uMeloT Bec. Ho HaJ0 MOMHHUTH, YTO ILIOTHOCTH ra3a B COTHH
pa3 MeHbIIe IJIOTHOCTH KUAKOCTH. Bec rasa, maxogsulerocs B cocyze,
MaJi, ¥ er0 «BECOBOE» JaBJIeHWEe BO MHOTHX CJIyYasaX MOXKHO He VUHAThIBATE.

03

1. Kak Ha onblTax nokasarth, 4TO faBNEHUE BHYTPU XUOKOCTU Ha pasHbIX
YPOBHSAX Pa3HOE, a Ha OHOM U TOM X€ YPOBHE BO BCEX HarpaBfiEHUAX OOuHa-
KOBO? 2. MoYeMy BO MHOMMX Ciiy4asx He NPUHAMAIOT BO BHUMaHWe fasneHue
rasa, cosfaHHoe ero Becom?

PaccmorpuM, KaK MOXKHO pacCYUTATh AABJIEHUE XKHAKOCTU Ha JHO U
CTeHKHM cocyna. Pemum cHavasia 3agady AJis cocyla, uMeromero Gopmy
IPSIMOYTOJILHOTO NapaJiaenenuiena (puc. 104).

Cuna F, ¢ KOTOpO# »KUAKOCTH, HAJUTAA B 3TOT COCYJ, HIABUT HA €ro
JIHO, paBHA Becy P »KUJKOCTU, Haxoaduleiica B cocyae. Bec »xuaxocTu
MOXKHO OTIpeJIeINTh, 3HAA ee Maccy m. Maccy, Kak U3BECTHO, MOXKHO BbI-
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yuceauTs o Gopmysne: m = pV. O6'beM KUIKOCTH,
HAJUTOA B BHIODAHHBIA HAMM COCYJ, JIerKO pac-
CUUTATh. KCIU BBICOTY cTON6Ga >XKUIAKOCTH, HAXONA- h
mieiics B cocyle, 0003HAUUTE OYKBOI A, a INOIIALD

IHa cocyna S, to V = Sh.

Macea sxugkoctn m = pV, uau m = pSh.

Bec aToit sxupnkoctu P = gm, wnn P = gpSh.

Tak xkak Bec cTOJ0A JKUAKOCTH PABEH CIIE, C KOTO-

PO XXUIKOCTb JABUT Ha JHO COCY/4, TO, pasfeJuB Bec P Ha mwromans S, mo-
JIYUUM ABJIeHHE JKUIKOCTH P:
p = 8ph.

Mer monyunnu dopMyny AJaA pacdeTa NABJIEHHUS KHIKOCTH HA KHO
cocyna. M3 sToit popMyJbl BUAHO, UTO dasieHuUe xicudrkocmu HA OHO
cocyda 3asucum moJbKO OM NJAOIMHOCMU U 8bLCOMbL CMONAOA HUD-
Kocmu.

CrnemoBaTenbHO, IO BRIBEACHHOU DOPMY.JIe MOMHO PACCYUTRIBATL JAB-
JIEHHE XXHUIKOCTH, HAJUTOI B cOCYa J1060i (popmbt. Kpome Toro, mo Helt
MOJKHO BBIYHCJINTBH W JABJEHHE HA CTeHKH cocyla. JlaBieHWe BHYTDH
SKUIKOCTH, B TOM YHCJIe TABJEeHUE CHU3Y BBEPX, TAKIKE DACCUUTHLIBAETCA
Mo 3TOH (popMyJe, TAK KAK JaBJIeHHe HA ONHOH U TOH e ITyOHHe OIUHA-
KOBO II0 BCEM HATIPABJIEHUAM,

ITpu pacuere faBnenus 1o popmyne p = gph HALO IVIOTHOCTH P BHIpA-

o Kr
JKaTh B KXJIorpaMMax Ha I-CY6H‘-IeCKI/II/I MeETp (—3) s & BBICOTY cronba HKHAL-
M

H
KocT b — B MeTpax (M), £ = 9,8 o TOrJa AaBJeHHe 6yAeT BRIPAKEHO B

nackanax (Ila).
Ilpumep. Oupenenure naBienne HedTH HA THO IMCTEPHEI, €CJIX BhHI-

KT
cora cronba HedTu 10 M, a naoTHOCTE ee 800 -
M
3anuuleM ycJaoBUe 3alaUl U PellliM ee.
Pemenwne:
p = gph,

KT
M3

<10 m = 80 000 Ila = 80 klIla.

_ H
pP=9,8 — +800

Oteert: p = 80 kIIa.
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D) ]

o

1. Boieegute dopmyiny s pacdeTta AaBNEHUSA XUAKOCTU HA JHO COCYAa,
umeroLero ¢bopMy NpIMOYronbHOro napannenenunena. 2. OT Kakux BEJINYUH
U KaK 3aBUCUT OABMEHUE XMOKOCTU Ha OHO cocyaa? 3. Mo kakol ¢popmyne
PaCCUUTLIBAIOT AaBNEeHUE XUOKOCTU Ha CTEHKM COCYAa, AaB/IEHUE BHYTPY XU -
KocTu? B kakmx eauvHuLIaX HAOO BbipaXaTb BENWYUHBI, BXOASALIUE B 9Ty (pop-
Myny?

¢

1. OnipenenuTe naBneHue Ha rrydoune 0,6 M B Bojie, KEPOCUHE, PTYTH.
2. Boiuuesure gaBieHHEe BOALI Ha JHO OAHOM U3
ray6ouafinux MOPCKUX BIAIHH, IJIYOMHA KOTOPOH

10 900 M. IlmoTHOCTS MOpPCKOH BoAkl 1030 % .
3. Ha pucynke 105 usobpakena ¢yTbHoOIbHAA Ka-
Mepa, COeZUHEHHAs ¢ BEPTUKAJNBHO PACTOJIOMKEHHOH
cTeKNAHHON TpyOKoi#. B kamepe u TpyOkKe HaXOAUTCS
| Boza. Ha kamepy noJsiozkeHa Jonjeuyka, a Ha Hee — IMUpS
Maccoit 5 kr. BricoTa cTonba Bogwel B Tpybre 1 m. Ompe-
JleIUTe TLIOIA[h COIMPUKOCHOREHUA MAOIMEYKU C KaMme-

poii.

$

1. BossMure BuICOKUH cocysi. B 60KOBOI MOBEPXHOCTH €I'0 HA PASHON
BBICOTE OT JHA cjesafiTe TpM HeOOMLOIHX OT-
BepCTUSA. 3aKpoiiTe OTBREPCTHS CHUYKAMU U Ha-
HONMHUTE cocyh Bogoi. OTKpoiiTe OTBepeTHA U
OpOCJeIHTE 3a CTPYHKAMHU BBITEKAIOIEeH BOJABI
(puc. 106). Ilouemy BOJA BBHITEKAET U3 OTBEpC-
. Tuii? U3 dero creayeT, UTO JaRIEHHE VBETUUYNRA-
eTcs ¢ raybuHoi?
S— 2. HamneiiTe B CTeKJSTHHBIA cocyn (CTAKAH MU
| faHKY) IIPOU3BOJIbLHOE KOJUUECTBO BOARI. Cremaii-
Te HEeOOXOJUMEBIe U3MEDPEHNSA U paccuuTaiiTe JaB-
JIEHHE BOJAbI Ha JHO COCYIA.
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‘Ha pucynke 107 msobpaxeHb! ABa COCyJa, COeAMHEHHBIE MEXIY
coGoit pesmHOBOH TPYOKO#A. Taxkue cOCyABl HASBIBAIOT COOOULAIOULU-
muca. Jlefixa, daluuk, KobeHHNK — IPUMEpH! COOGIIAIOIINXCA COCY-
InoB (puc, 108) Wz omniTa MBI 3Ha€M, UTO BOJA, HaJUTas, HANIPHUMED,
B JeHKY, CTQUT BCerja B pesepayape JeMKHN U B GOKOBOI TpyOKe Ha OJJHOM
YPOBHE.

C cooBaommumMucs cocyaaMu MOMKHO IPOAEaaThL CAEAYIOINii IpocToi
onelT. B Hauane ombita (puc. 107, a) pesuHOBYIO TpYyOKy B cepefuHe 3a-

__.,.?m s = ..“_.?1 ln I'I’FW e | 3 Hm

XKUMAIOT U B OJHY M3 TPYOOK HAJKUBAIOT

BOJY. 3aTeM 3a)KHUM OTKDPBIBAIOT, M BOJA *° )\c
HAYUHAET IEPETEKATb B APYryIO TPYOKY A0 . D
Tex MOp, TOKA IIOBEPXHOCTH BOABI B 0GEMX , |
TpyOKax He YCTAHOBATCA HA OXHOM YPOBHE R / )
(puc. 107, 6). MoxHO 3aKpenuTs OJHY U3 AN N / ,
Tpy6OK B HITATUBE, & APYTYIO MOJHUMATD, . & A
OMyCKATh WM HAKJOHATH B CTOPOHHI, R S '
U B aroM cayuae, KAK TONbKO MKHIKOCTH

YCHOKOUTCS, €e YPOBHH B 00eux TPyOKax

GyayT oguHaKoBeIMM (puc. 107, 8).
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B coo6maromuxcsa cocygax Jdr60i (popMBl M cedeHUA NOBEPXHO-
CTU OJHOPOTHOH JKMAKOCTH YCTAHABJIMBAIOTCH HA OXHOM YpOBHe (IIpH
YCJIOBUH, UTO NaBJIEHUE BO3AYXa HAJ XXUAKOCTBIO OXMHAKOBO) (puc. 109).

_T_ .L-_-_7/ ;
o l
|
O A
(\\ / oy RmmeTToes joobes

LN A\ / B

ITO MOXXHO 060CHOBATEH CJAEAVIOMIMM 00pasoM. JKUIKOCTE IIOKOUTCA,
He NepeMeniasch U3 OJJHOr0 cocyaa B Apyroi (cMm. puc. 107). 35auur, gas-
JIEHHSI B 000X COCYAaxX Ha J060M YpOBHEe OAUHAKOBEI. HLHAKOCTH B 060-
UX coCyZax OgHA Y Ta )Ke, T. €. UMeeT OAMHAKOBYIO JIOTHOCTE. CieoBa-
TeJBHO, JOJIJKHEI OBIThH OMUHAKOREI M €€ BRICOTEI. Korga MEI mogHUMaeM
OJIUH COCYJ WUJM JOJIUBAEM B HETO KHIKOCTh, TO AaBJIEHNE B HEM YBEJIH-
YHBAETCHA U KUIKOCTh NIepeMeIlaeTcss B APYyrod COCya 0 TeX Mop, IOoKa
JaBIIeHUA He CTAHYT OQMHAKOBLEIMM.

Ecnm B o U3 coobmiaonuxcsa cocyJoB HANUTEL KHUIKOCTH OTHOMH
IIJIOTHOCTHU, & BO BTOPOH — JPYroii, TO IPH PABHOBECHUU YDPOBHU STUX
SKUJKOCTeil He OYAYT OAUHAKOBEIME. U sT0 nouATHO. MBI Belb 3HaeM,
YTO JaBJIEHUE XKUAKOCTH HA JHO COCYAA IPAMO IPOIMOPIHOHATBLHO BBICO-
Te ¢cToba U MJIOTHOCTH JKUAKOCTH. A B 9TOM CJIy4ae IJIOTHOCTH KUTKOC-
Tell PA3NUYHBI, II0ITOMY BBICOTBI CTOJOOB 3THUX JKHUIKOCTEW OYyAyT pas-
JINYHEL.

IIpu pareHCTBe JARJIEHUI BBICOTA CTOJOA KMIKOCTH ¢ Goapmeit
INIOTHOCTBIO OyAeT MEHBIIe BBICOThI CTOJI0A KHJIKOCTH C MEHbIIel
ILTIOTHOCTHIO (puc. 110).

2

1. Kakvue npumepsbl COOBLLAIOWIUXCA COCYAOB Bbl MOXETe NpUMBECTU?
2. Kak pacnonaraloTcs NOBEPXHOGTU OAHOPOAHOMN XMAKOCTU 8 COOBLLAIOLINXCS
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cocynax? 3. Kak pacnonaraloTCA NOBEPXHOCTU PAa3HOPOAHbLIX XWAKOCTEN B CO-
obwalowmxca cocypax?

$

1. Ha pucynke 111 mokasaHoO BOJOMEpPHOE CTEKJIO IIapOBOr0 KOTJIA,
rae 1 — mapoBoit kores, 2 —— KpaHul, 3 — BoJOMepHoe cTeKJ0. O6bACHM-
Te meiicTBUe aTOrO NIpUdOPA.

1 ; ‘
Y ; ~ ! 1

o Iap

[}

2
I1 3 |
| | Boda
|
I

« 8 - |

2. Ha pucyuke 112 naobpaxxeH apresuaHcKHil Koxogel. Cioii seMnun
2 COCTONT U3 ITecKa WJIM JPYroro MaTepHuasa, Jerko INponyCcKaIero Bo-
ny. Cinou 1 u 3, Hao060pOT, BOZOHeNpoHUIaeMEI, OOBACHITE AeHCTBUE Ta-
KOTrO KOJIOAIIA.

3. JJoka)KuTe, 4TO B COOOIIAIOIIUXCHA COCYAaX BBICOTBHI CTOJOOB HAa[
YPOBHEM pasjfesa ABYX Pa3HOPOAHEIX XuUAKocTed (cMm. puc. 110) o6bpaTHo
MPOIIOPIIMOHAJIBHEI IIJIOTHOCTAM HUIKOCTEMH.

Vrasanue. Ucnonsayiite GOpMyIy A8 pacueTa JABJIECHUA MKUJKOCTH.

4. NaMeHUTCA JM PACIOJOXKeHMe KUAKOCTH (cMm. puc. 107), ecanm
MpaBeIf cocyA O6YAEeT Iupe JIeBOro? YKe JIEBOrO? eCJIU COCYARl OYAyT
VMeTh pasHyo GopMmy?

4

1. ITogymaiiTe, KaK MOXXHO ObLIO OBl HanbGOJIEe IPOCTHIMHU CPENCTBA-
MU ycTpouTh OHTAH re-HUGYAEL B napKe uiau Bo gsope. Haueprure cxe-
MY TAKOro YCTPONCTBA U OO'BSCHUTE IPUHINI €ro AeidcTBus. YIsrorossTe
MozeJ b (poHTAHA.
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i 2. Ha pucynke 113, a jpaHa cxema ycTpoiicTBa

IIUTI034, a4 HA pucyHKe 113, 6 — cxeMa IUTI030BAHUS
cynoB. PaceMoTpuTe DUCYHKH U OOBACHUTE ITPHUH-
Ium JeifcTBusA OLII030B. Kakoe sABIeHUe UCIONb3Y-
eTcs B paboTe TLII030B?

hy 3. B aBa cocyaa maauta Bozaa (puc. 114). B ka-
| KOM cocyle naBjeHHe BOJK Ha AHO OOJBINE U HA
L p. CKOIBKO, eciu by = 40 cM, a hy = 10 cM? B kakom

O 2

HAIIDABJIEHHU U 0 KAKUX TIOp 6yaeT mepeiMBaTLCS
BOJIa, €CJIH OTKDLITH KpaH? (Omeem: B JIEBOM COCY-
e Ha 2,94 kIla.)

B S N — LY
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Ha Bo3ayx, Kak 1 Ha BCAKOE TeJIO, HaXodAlneecs Ha 3emiie, JedCTRY-
eT CUJIa TSAMKECTH, U, CJIEJOBATEIBHO, BO3AYX obaanzaer Becom. Bec Bo3ay-

Xa JIETKO BhIYUCIUTH, 3HAsA €ro Mmaccy.

Ha omnmiTe moxakeMm, KaK OUpeneNuTh Maccy Boaayxa. Ilyisa aToro
MOJKHO B3SAATh IIPOYHKIN CTEKJSHHBIH HIAp ¢ IPOOKON U PEe3UHOBOM TPYO-
Ko ¢ 3axxumowm (puc. 115). Beikauaem HacocoM 13 HEroO BO3AYX, 3a)KMeM
TPYOKY 323KMMOM M YDABHOBECUM Ha BecaX. 3aTeM, OTKPHIB 3a3KUM Ha pe-
3UHOBOM TpyOKe, BIIYCTHUM B IIIap BO3JyX. PaBHOBeCHe BECOB IIPU 3TOM HAa-
pywuTcesi. JIas ero BOCCTAHORIEHUS MPUAETCA IOJOXKHUTH HA APYTYIO
YAIIKy BECOB I'MPH, MACCa KOTOPHIX U OyeT paBHa Macce BO3AYXa B O0h-

eme miapa.
OnelTaMu ycTaHOBJIEHO, UTO npu Temneparype 0 °C
¥ HOPMaJIbHOM aTMoc(hepHOM ZAaBJIEeHUU Macca BO3yxXa

ob6vemom 1 M3 paBHa 1,29 kr. Bec aToro Bo3ayxa Jerko
BBIYMCIUTD:

P=gm,P=9,8KEP-1,29m=13H.

Bosayiuyo 06004KY, OKPYRAIOIIYI0 3eMJI0, Ha-
3BIBAIOT aTMOcgepoi (OT rpew. ammoc — 1ap, BO3AyX
" chepa — 1miap).

ATmocdepa, KaKk DOKasanym HabJooeHudA 3a IoJe-
TOM MUCKYCCTBEHHBIX CITYTHUKOB 3eMJIU, IPOCTUPAETCSA
Ha BBICOTY HECKOJNbKUX THICAY KUJIOMETDOB.

BenencrBue geficTBUSA CHIIBI TAXKECTH BepXHUE
CJIOM BO3JyXa, NONOOHO BOJie OKeaHa, COKMMAIOT HUK-
HHe caou. Bo3gyImHBIA cloik, IpUJerarnuid Hero-
CPeACTBEHHO K 3eMJie, CoKAT OOJBILE BRCETO U, COTJIACHO
dakony Ilackajns, mepegaeT IPOM3BOAUMOE Ha HEro
JaBJeHVe 10 BCEM HAIPARICHUAM,

B pesyabTraTe 3TOro 3eMHas TIOBEPXHOCTL U TeN4,
Haxomsnueca HA Hel, HCIBITHIBAIOT JABJEHUE BCEH
TOJIIIY BO3AYXAa, WM, KAK OOBIYHO IOBOPSIT, MCIBITHI-
BalOT aTMOC()epHOe /TaBJICHHE.

CyniecTBOBaHNEM aTMOC(EPHOro MABJCHUS MOTYT
ObITh OO'BACHEHLI MHOTHE SBJIEHUA, C KOTOPBIMH MEI
BCTPEYaeMCsH B JKU3HU. PACCMOTDHM HEKOTODKIE U3 HUX.

Ha pucyuxe 116 nsobpakeHa cTeKasiHHAA TPyOKa,
BHYTPY KOTOPOH HAXOAUTCA IIOPIIEHb, IIJOTHO IIpUJIe-
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raiomuii k¥ creHKam Tpybxku. Konern TpyOKY ONyLUIEH B

poay. Ecnu mogHuMaTh mopnieHs, TO 3a HUM OyAeT
! nogHUMaThcsa M Boga. IlpowcexomuT 3TO HOTOMY, YTO

OpHU NOA'bEME TOPIIHA MeX Y HIM U BOJNOW obpasyercs

0e3BO3AYIIIHOE IIPOCTPAHCTBO. B 9T0 MPOCTPAHCTBO IO
\ JlaBJIEHIEM HADYXKHOT'O BO3/[yXa ¥ ITOJHUMAETCS BCJIe]
3a MOPLIHEM BOJIA.

3To ABJIEHUE UCIOJb3YETCHA B BOAAHBIX HACOCAX U
HEKOTOPRIX IPYTUX YCTPOHCTBAX.

Ha pucyake 117 mokasaH IWJIUHIPMYECKHUH co-
cyn. Cocyx 3akpreiT NpoOKOH, B KOTOPYIO BCTARJIEHA
TpyOKa ¢ KpaHOM. M3 cocyga HACOCOM OTKAUYMBAIOT
BO3AyX. 3aTeM KOHeIl TPyOKHU MOrpysKaioT B Bony. Ec-
JIX Tenepb OTKPBITL KPaH, TO BoAa (hoHTAHOM OphI3HET
BHYTPH cocyna. Bojga mocrymnaer B cocyz IIOTOMY, UTO aTMocdhepHOe TaB-
JieHue DoJiblile JaBJEeHNA Pa3peKeHHOr'0 BO3AyXa B cOCye.

) ]

1. Kak MOXHO onpegennTe Maccy Bo3ayxa? 2. HYemy paBeH BeC BO3ayxa

o6bemom 1M3? 3. Bcneacteue 4Yero cosgaercs atMocdepHoe pasneHue?
4. OnuwunTe onbIThl, NOATBEPXAAIOLLNE CYLLECTBOBaHWE aTtMOChEPHOro Aas-
neHusa.

$

1. Kak ans o6bsicHeHUA fBJIeAUH, n306paskeHHBIX Ha DUCYHKax 116
u 117, ucnioneayercda saxkod [Nackansa?

2. Kakoe (pusnueckoe ssBJIEHNE MBI HCIIOJL3YEM, HAOUPAA JEKAPCTBA
IUIeTKOH?

$

1. MameposTe 06beM KOMHATHI B BalIeld KBAPTHAPE U BBIYHMCIUTE MACCy

. Kr
¥ BeC BO3JyXA B Hell, cauTas, 4To ero MJIOTHOCTE paBHa 1,29 —-
M

2. O0bACHUTE AelicTBHE INIIPUILA.
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3. ABTOoMaTHYecKasa IOWJKA  AdA  TOTAL
(puc. 118) cocTout u3 6yTHIIKY, HATIOJTHEHHOH BO-
JOW ¥ ONNPOKUHYTON B KOPBITIIE TAK, YTO TOPJIBIIII- -
KO HAXOAUTCA HEMHOIO HM)KEe YPOBHSA BOABI B KO- e
pritie. IToueMy Boma He BbLIUBAeTCSA U3 OYTHII- '
Ku? Ecan ypoBeHb BOJLI B KOPBITIE NOHUBUTCA U
TOPJIBIIIKO OYTHIJIKYA BRIHAET U3 BOJbI, YACTH BOARI -
u3 6YTHLIKH BhLIkeTCA. [louemy?

WsroroBnTe Takod npubop U mpojesaiite ¢ | o
HUM YKAa3aHHBIE OITBITHI.

4. Ha pucynke 119 usobpaxen npubop 1usep, ,
CAYKAIUA JJIA B3ATUS NIPoOO PA3NUUYHBIX XKUA- e
KocTtedd. JIuBep onycKaioT B JXHUIAKOCTHL, 3aTeM 3a-
KPBIBAIOT MAJIbIlEM BepXHee OTBEePCTHEe U BRIHUMA-
0T U3 MHAKOoCTU. Korga BepxHee OTBEPCTHE OTKPHIBAIOT, U3 JUBEpa Ha-
YUHAET BBITEKATh KUAKOCTh. [IpogenaiiTe onbIT U OOBACHUTE AEHCTBUE
atoro npubopa.

Kak u Bce Tesia, MOJIEKYJIbI Fa30B, BXOAANINX B
COCTAB BO3IYNTHOI 060J0UKM 3eMIU, NPUTATHBA-
OTCA K 3eMJie.

Ho nouemMy 2ke Toraa Bce OHM He YITaAyT Ha I10-
BepxHOCTh 3emyn? Kaxkum oO6pasomM coxpaHAeTCHA
Bo3ayuIHAA obonouka 3emau, ee armocdepa? Uro-
OBI IIOHATH 9TO, HAJO YYECTh, UTO MOJIEKYJIBI I'a30B,
COCTABJIAIOIMMNX aTMochepy, HAXONATCA B HEIIpe-
PBIBHOM U OecmopsaouHomM aBmKeHnu. Ho Torpa N
BO3HUKAET APYTOH BOIIPOC: IOYEMY 3TH MOJEKYJIBI
He YJIeTalT B MUPOBOE IPOCTPAHCTBO?

Jsa Toro 4To6BI COBCEM TOKUHYTH 3€MJTIO, MO-
JeKyJa, KaKk 1 KOCMUYEeCKHUH KopabJsb UM paKeTa,

AJOJIAXHaA HNMEeTh OYEeHb 60JILH_IyIO CKODOCTHBH (He

KM )
meubmre 11,2 T) 9To TaKk HaspIBaemMas 8mopas w j

Kocmuueckas ckopocms. CKOPOCTh OOJIBIINHCT-
BA MOJIEKYJI BO3AYINHONR 060JOYKKM 3eMJIU 3HAYU-
TEJIbHO MEHBbIIe 3TOH KocMUUeCKol ckopocTH. ITo- -
3TOMY OOJIBITUHCTBO UX U «IIPDUBA3AHO» K 3EMJIe
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CUJIOH TAMECTH, JUIIL HUUTOXKHO MAJIOe UHCJIO MOJIEKYJI YIeTaeT B KOC-
MUYEeCKOe IIPOCTPAHCTRO, MOKUIAET 3EeMIIO.

Becnopagounoe ABMiKeHUE MOJIEKYJI U AeHCTBHE HA HUX CHJILI TH-
JKECTH TIPHUBOJSAT B PEe3yJbTATe K TOMY, UTO MOJIEKVJILI TA30B «IIapsT» B
OPOCTPAHCTBE OKOJO 3eMJIN, 00pasys BO3AVIIHYIO OBOJOYKY, UJIU aT-
Mocdepy.

H3MepeHUsT MOKA3LIBAIOT, UTO IJIOTHOCTH BO3AYXA BRICTPO YMEHLINA-
etes ¢ BeicoToi. Tak, Ha BeIcoTe 5,5 KM HaJ 3eMJell IIJIOTHOCTL BO3AYXA
B 2 pasa MEHBLINE €ro IJIOTHOCTH Y IIOBEPXHOCTH 3eMJH, Ha BBICOTE
11 kM — B 4 pasa MeHBIIIe U T. 1. YeM BhINTe, TeM BO3AYX pa3perkeHHee.
W makoHel, B cCAMBIX BEPXHHUX CJOAX (COTHHU M THICAYM KHMJIOMETPOB HAJ
3eMieil) arMocdepa MOCTEIIEHHO MEPEXOZUT B 6e€3BO3IYIIHOE TIPOCTPAH-
¢TBO. HeTKOH rpaHuNbl BO3AYIIHAA 000JIOUKA, OKPYIKAIOIMAA 3eMII0, He
umeer.

CTtporo rorops, BCJIEACTBUE OeHCTBUA CUJBI TAXKECTH ILJIOTHOCTE T'a3a
B JIIOOOM 3aKPBITOM COCY/le HEOAUHAKORBA II0 BCceMy o0heMy cocyxa. Buuay
cocyla TIJIOTHOCTH Tasda 60JIbIe, YeM B BEPXHHUX €I'0 YACTAX, IO3TOMY
U JaBJIEHHE B COCyae HeoAWHAKOBO. Ha mHe cocyga oHo Gonbnre, uyem
BEEPXY.

OIHAKO 3TO pa3JiMuMe B IJOTHOCTH U JABJICHUU r'ada, COAEPIKANIETo-
¢Sl B COCYZe, CTOJMh MAJO, UTO €ro MOXXHO BO MHOTUX CJIYUASX COBCEM He
YuuThIBATh. HO qas aTMochephbl, IPOCTUPAIOIIEHCA HA HECKOIBKO THICAY
KHWJIOMETPOR, Pa3Juyue 3TO CYHIeCTBEHHO,

2

1. lNo4yeMy Monekynel ra3oB, BXOASALUMX B COCTAR aTMocdepbl, He nagaloT
Ha 3eMJiio Noa AeNCTBUEM CUAb TAXECTN? 2. NoyeMy MoNnexysbl ra3oB, BXOOS-
WwMx B coctaB atMocdepnbl, ABUrasaCb BO BCe CTOPOHbI, HE NIOKUOAIT 3eMnin?
3. Kak uaMmeHaeTcsa NNoTHOCTL aTMOChEDPD! C YBENUYEHNEM BbiCOTHI?

$

1. [Ipepnonararor, yro JIyHa Korga-to ObLJIa OKDYIKEeHaA aTMocdepoi,
HO IOCTEINEeHHO IoTepsaa ee. HeM 9T0 MOXKHO 00BACHUTE?

2. Yro6BI BIOXHYTH BO3AYX, YEJOBEK MDY ITOMOIIY MEIIITI PACIINPAET

rpyaHyIo KIeTKy. [ToueMy BO3ayxX BXOAUT IIpH 3ToM B Jerkue? Kak mpo-
MCXOJUT BBIZOX?
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Paccuurars armocdepHoe AamrieHue mo ¢hop-
MyJie IO BRIYUCJIEHUA JABJIECHUA ¢TOI0A KHUIKOC-
i (§ 38) Henb3A. Jlyia Taxoro pacueTa HaJ0 3HATH {
BRICOTY aTMoOc(EpPRI U IJIOTHOCTH Bo3ayxa. Ho on-
pelleJIeHHOM T'pAHUINBI Y aTMochephl HET, a HJIOT-
HOCTh BO3JyXa Ha pasHo¥ BeIcoTe pasnwyda. Of-
HAKO W3MepUTh armMochepHoe AaBJeHHE MOMXKHO ‘
¢ TIOMOIbLIO OIEITA, TpexnoxenHoro B XVII B.
UTANBAHCKUM YUeHHIM JBaHRXKeaucTa Toppuue- !
JIH, yueHUKoM Ianwues.

Omnmrr TOpPHYENIW COCTOUT B CJIEAYIONIEM:
CTEeKJAHHYIO TPYOKY AJWHON oxoJo 1 M, 3anasiH-
HYIO ¢ OJHOT'O KOHIIA, HAIOJHAIOT PTYThIO. 3aTeM,
IJIOTHO 3aKPLIB APYroil KoHell TpyOKU, ee mepe-
BODAYUBAIOT, OIIYCKAKOT B YAIIKY C PTYTHIO U TIOJ
DPTYTBIO OTKPBIRAIOT KOHel Tpybxkm (pmc. 120).
YacTs PTYTH DU 3TOM BBHIJIMBAETCA B UAINKY, a
4YacTh ee ocTaeTcA B TpybOke. Bricora cronba

PTYTH, OCTABINEMCA B TPybOKe, paBHa npumeprHo 760 mm. Han pryrhio

B TPYOKe BO34yXa HeT, TaM 0e3BO3AVIIHOE IPOCTPAHCTBO.
Toppruesiu, OPeaJI0KHUBINNA ONMUCAHHBINA BHIIIE OIBIT,
aan v ero obnacHerwe. ArMochepa JAaBUT HA MOBEPXHOCTH
PTYTH B yamike. PTyTh HaXoAWTCA B PaBHOBECHH. SHAUNT,
JlaBJIeHUe B TPDYOKe Ha YpoBHe aa; (cM. puc. 120) paBHO aT-

MochepHOMY naBiaeHuo. Eciu 651 0HO ORIIO BOJIBITE ATMOC-

(hepHOro, TO PTYTh BRUIMBAJACK OBl U3 TPYOKM B wallky, a

€cJIY MeHEBIIe, TO IIOAHHMAJIACE ORI B TDYOKe BBEDX.
IlaBneHue B TpyOKe Ha YPOBHE G4 CO3LAETCS BECOM CTOJI-

6a pTyTH B TpyOKe, TAK KAk B BepxXHel yacTH TpyOKW HAR
pTYyTHIO BO3oyXa Her. OTrcloofa ciegyer, 4To aTmMocdepHoe
JABJIeHMe PABHO JAaBJEHHIO cTOJN6a PTYTH B TPyOKe, T. €.:

Parv = Ppryru:

WamepuRr BRICOTY CTONGA PTYTH, MOMKHO PDACCUUTATH NaB-
JIeHue, KOTOPOe IPOU3ROAUT PTYTh. OHO M OyIeT paBHO ATMOC-
teprOMY parneHuio. Eciu armocdepHOoe AapieHvwe yMeHb-
LIATCSA, TO ¢TONO PTyTH B TpyOKe ToppHue Iy MTOHM3UTCA.

=
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Yem Oosbiile aTMochepHOE TaBJeHUe, TEM BhIOIE CTOJO PTYTHU B OIBI-
Te Toppuuennu. IlosToMy Ha npakTUKe aTMochepHOe NaBJIEHHE MOYKHO
M3MEPATH BBICOTOA PTYTHOrO cToifa (B MWIJIMMETPax WMJIM CAHTUMET-
pax). Eciu, Hanpumep, armocdepHoe nasnenue paBHo 780 MM pT. CT., TO
3TO 3HAYUT, YTO BO3AYX NIPOUIBOIUT TAKOE YKe NaBJIEHHEe, KAKOE IIPONU3BO-
IUT BePTUKAJNBHBIHA CTOJO PTYTH BBICOTON 780 MM.

CJeloBaTeNbHO, B DTOM CJydyae 3a eIHHUIY aTMOochepHOro AaBACHUS
NPUHUMAIOT 1 MHJITHMETDP PTYTHOrO ¢Tosi6ba (1 Mm pr. cr.). Haiinem coot-
HOIIIEHVE MEXXAY 3TOH eqUHUIIEH M U3BECTHON HaM eUHULNEH JaBIeHUA —
nacrkanem (I1a).

Hasnenue cToa6a PTYTH Ppryry BHICOTOR 1 MM DaBHO!
p=gph,p=9,8 ", 13 600 R—I; -0,001 m = 133,3 Ia.
KI M

Hrax, 1 mm pr. cr. = 133,3 Ila.

B HacTosinee BpeMs aTMocdepHOe IaBJeHHEe IPUHATO U3MEPSATH
M B rexTonackanax. Hanpumep, B CBOAKAX IIOTOABI MOXKET OBITh 06BABIIE-
HO, 4TO AaBJeHue pasHo 1013 rlla, aTo To ke camoe, uto 760 MM pT. CT.

Habuonaa exenqueBHo 3a BBICOTOR pTyTHOTO ¢TON6a B TpyOKe, Top-
pHYEJIIN OOHAPYMWJI, YTO 3Ta BRICOTA MEHseTCA, T. €. aTMochepHoe AaB-
JIeHVe HEeIIOCTOSHHO, OHO MOJKET VBEJHUYUBATHCA U YMEHbIIAThCA. Toppu-
YeJIIY 3aMEeTHJ TAKIKe, YTO UBMEHEeHUs aTMOoC(epHOro AaBJeHUs CBs3a-
HBI C U3BMEHEHUEeM IIOrO/IbI.

Ecau K TpyOKe ¢ PTYTBHIO, UCIIOJL30BaBIIENHCcs B onbiTe Toppuyesay,
IPUKPEINTsE BEPTUKAJIBHYIO MKANY, TO MOJYYUTCS NPOCTEHINNNA IIpu-
60p — PTYTHBIA 6apoMetp (OT rped. 6ApPOC — TSLKECTh, MeMPEO — NU3Me-
psz0). OH CIAYKUT AN U3MEPEeHus aTMOChepPHOro JABIEHUA.

) ]

1. Moyemy Henb3qa paccyUTbiBaTbh AABJSIEHNE BO3yXa TaK Xe, Kak paccuun-
ThIBAIOT AABNEHWE XUAKOCTU Ha AHO W cTeHku cocypa? 2. O6bacHuTe, Kak ¢
MOMOLLBIO TPYOKN Toppuyensin MOXHO U3MepuTb aTMocdepHoe aasfeHue.
3. YTto 03HavaeT 3anuchb: «ATMocdepHoe pasnenve pasHo 780 MM pT. CT.»?
4. Kak HasbiBaoT npubop ans usmepeHus atmocdepHoro gasneHua? Kak oH
ycTpoeH? 5. CKONbKUM rektonackansiMm paBHO AABJIEHWE PTYTHOrO CTon6a Bbi-
cotor 1 Mm?
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1. Ha pucyuxe 121 wusobpaskeH BOISHON \ b
6apoMmerp, cosganubi Ilackamem B 1646 1. '
Kaxkoii BpicOTBl OBLI CTOJO BOABI B 3TOM 0Oa-
pomeTpe mpu armocdepHOM XAaBJIEHHU, PABHOM ”
760 mMm pr. cT1.? . __l

2.B 1654 r. Orto I'epure B r. Margebypre, ‘ -
4TOOBI JOKABATH CYIIECTBOBAHUE aTMOCHEPHOro
IaBIEHUSA, IPOU3BEJ TaKoU OmbIT. OH BRIKAYAT
BO3AYX W3 [OJIOCTY MEXKAY ABYMS MeTaJLIH4e- | ;
CKHUMM UOJYINAPDUSAMM, CJOMKEHHBLIMH BMeCTe.

Hasneame aTmochepbl TaK CHJIBLHO ITPUMKANO
IMOJIyUIapust APYr K APYry, 4TO MX HE MOIJIH : l
pasopBaTh BOCeMb Iap Jomiaged (pumc. 122). s
Briuncnure cuiy, CHUMAIOIMNYIO TOJNYIIAPUA,

€CcJIM CUMUTATH, UTO OHA AeHCTByeT HA ILJIOINALb,

paBHyIo 2800 cM?, a aTmocepHOE AaBIEHME
paBHO 760 MM pT. CT.
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3. U3 Tpy6Ku gauHOM 1 M, 3anasHHON ¢ OJHOTO KOHIIA ¥ ¢ KPAHOM HAa
IPYroM KOHIE, BEIKAYAJIU BO3AyX. [loMecTHB KOHeIl ¢ KPAHOM B PTYTh,
OTKDBLIM KDPaH. 3aIOJHUT JHU PTYTE BCIO Tpyb6Ky? Ecau BMecTo pryTH
B3ATh BOJY, 3AIOJHUT JIX OHA BCIO TPYOKY?

4. BripaauTe B reKTOMacKAJNAX NaBneHue, paruoe: 740 MM prT. cr.;
780 mm pr. CT.

5. Paccmorpure pucynor 120. OTBeTbTe HA BOIIPOCHI:

a) Ilouemy nnst ypaBHOBEIIUBAHUS AABJEHUSA aTMocdepbl, BBICOTA
KOTOpPO# JOCTUTaeT JECATKOR THICSY KHJIOMETPOB, MOCTATOUHO CTOJ6A
PTYTH BRICOTOI OKOJIO 760 MM?

0) Cuna aTMocepHOro JARIEHUSA NedCTBYET Ha PTYTh, HAXOQAIIYIOCT
B UallleuKe, ¢cBepXy BAUA3. [[loueMy e aTMocdhepHOe TaBlIeHUEe YAePIKIBA-
eT cToJb pTYTH B TpYOKe?

B) Kak mosnusiyio 661 HaTM4YMe BO3AYXA B TPYOKe HAJN PTYTHIO HA IT0O-
KasaHWUsd pTyTHOro 6apomerpa?

r) UamennTes a1 mokasaHue SapoMeTpa, €ClU TPYOKY HAKJIOHWTE?
ONMYCTUTH TIYHIKe B HANIKY CO PTYTHIO?

$

1. ITorpysuTte cTakaH B BOAY, IIE€PEBEPHUTE ero IO BOAOI BBepX
JTHOM M 3aTeM MeJJIeHHO BBITACKMBAWTe M3 BOJRI. IloueMy, moKa Kpas
cTaKaHA HAXOMATCA TIOJ BOXOM, RONA OCTAETCA B CTAKAaHe (HEe BBIIKMBA-
ercsa)?

2. HaneiiTe B cTakaH BOJBI, 3aKpoiTe JaucTOM OyMaru u, MOAAED-
JKHBas JIVUCT PYKOH, TepeBEPHUTE CTAKAH BBepX AHOM. Kenu Temepsh OT-
HATHh pyKy oT 6ymaru (puc. 123), To Boja us cra-
KaHa He BBLIbeTcs. Bymara ocraercss KaK OBl
MPUKJEeeHHOR K Kpato cTakana. Ilouemy? Orser
obOCHYHTE.

3. IlonoxuTte Ha CTON ANUHHYIO AEPEBAHHYIO
JUHEeHKY Tak, YTOOBI €e KOHeIl BRIXOUJ 3a Kpal
crosa. CBepxy B3acTeJHUTe CTOJ Ta3eToil, paa-
rIagbTE TaseTy PyKaMmH, 4TOOBI OHA ILIOTHO Jie-
{ JKajia Ha CTOoJie U JIMHelke. Peako yaapbTe IO
L - CBODOJTHOMY KOHIY JUHEHKH — TraserTa He IIoj-

HUMeTcA, a npopBetcsa. O6bsicHUTe HabIIOMAe-
MBble SBJIEHUA.
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B mpakTuke mjsa naMepeHUA aTMOCHEDPHOTO NABJIEHUS HUCHOJIb3YIOT
MeTaJJINYecKUuil 6apoMeTp, HA3LIBAEMEIN aHepOUAOM (B IlepeBoJie ¢ Ipe-
YeCKOro — «0eaXHAKOCTHEIH» . Tak 6apoMeTp Ha3bIBAIOT IIOTOMY, UTO OH
HE COJEePXKUT PTYTH).

Bremruuii Buyg anepouga usobparxkeH Ha pucyHke 124. 'nasuas yacrts
ero — MeTaJndeckasa Kopobouxka I ¢ BOMHUCTOUW (rodpupoOBaHHOM)
NoBepXHOCTHIO (puc. 125). Y3 3Toit kopoboukM BBIKAYAH BO3AYX, a
uT0OBI aTMOC(hepHOe NaBJIeHWE He PA3JaBUJIO KOPOOOUKY, ee KDEIIIKY
MpYyKUHOU 2 OoTTAruBaloT BRepx. Ilpu yBenuyeHUU aTMochepHOro Aar-
JeHus KpHIIKa nporubaercd BHU3 W HaATITHRAET MPYXKHUHY. llpn
YMEHBINEHUY JaBJIeHHUA INPYKUHA BRIIIPAMIISET KPHIMKY. K npy:xuHe
C IOMOIILIO IEPEJATOYHOTO MeXaHu3Ma 3 MPHUKPEILIEHA CTPEeJIKA-YKa-
3atens 4, KOTopas NepeaBUraeTcs BIIPABO MM BJEBO MDY M3MEHEHWU
naBnenusi. Ilog crpeskoil yKpensieHa ITKaja, NeJeHUS KOTOPOR HaHe-
CEHBI II0 MOKA3aHUAM pPTYTHOro Oapomerpa. Tak, uucio 750, mpoTuB
KOTOPOr0 CTOWT cCTpesKa aHepouzaa (cM. puc. 124), mDokasnIBaeT, 4YTO
B HAHHEIHI MOMEHT B PTYTHOM OapoMeTpe BBICOTA DTYTHOTO CTOJOA
750 MM.

CremoBaTensHo, aTMocepHoe HaBiaeHue paBHo 750 MM pT. CT., WIH
=~ 1000 rlla.

3HaHUE ATMOC(HEPHOro AARJIEHUS BEChMA BAXKHO JJIS OPEACKA3BLIBA-
HUA TOTOABLI Ha Omikaiilne AHH, TAK KaK W3MEHeHUe aTMocdepHOro
JNABJIEHUA CBA3AHO ¢ M3MEHEHMeM Torojankl. BapoMerp — HeoOXOIHMMBIA
npufop NIpK METEOPOJOTNUECKUX HABNIOOeHUAX.
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1. Kak ycTpoeH bapomeTp-anepona? 2. Kak rpaayvpyioT wkany bapomer-
pa-aHepouvaa? 3. Onsa 4ero HeoBXo0OMMO CUCTEMATUYECKU U B PA3HbLIX MecTax
3EeMHOro wapa uaMepsaTe atMocdepHoe aasneHne? Kakoe 3HavyeHne 3T1o nme-
€T B MeTeoponormn?

¢

Pacemorpute pucyrok 124 u oTBeThTE Ha BOIIPOCHI:
a) Kak HasbIBaeTcs M300paKeHHBIN Ha PUCYHKE IIpu6Gop?

6) B kxakux eZMmHHIAX IPOrPAAYHUPOBAHEI €I'0 BHEINHAS U BHYTDEH-
HAA mkana?

B) BeIuuncauTe 1eHy AejeHUs KaXOOH ITKAJEI.
r) 3aOUINTE TOKAa3aHuA NMpubopa Mo KaXKI0i myaJe.

B »xxunkocTH 1aBieHre, Kak MbI 3HaeM (§ 87), 3aBHCHUT OT IJIOTHOCTH
SKUOKOCTY W BBICOTHI ee cToJiGa. BesiencTBue Majion c:KMMAaeMOCTH ILJIOT-
HOCTH KUJKOCTH Ha PA3JIMYHEIX ryOHMHAX HOYTH ofuHAaKoBa. [losTomy,
BBIUHCIAS AABJIEHHE, Mbl CUUTAEM €€ IIJIOTHOCTH MOCTOAHHOM U YUUTHIBA-
€M TOJIBKO M3MEeHEeHUe BBICOTEI.

CnoxxHee o6CTOUT HeJio ¢ raszamu. ['a3nsl CHMJIBHO CIKMMaeMbl. A ueMm
CUJILHEE ras c)KaT, TeM 00JIbIIle ero NJIOTHOCTDL U TeM OoJbliee AaBJEHHE
OH TIpOM3BOANT. Benb mAaBieHue raza co3gaeTcd yaapaMU ero MOJIEKYJ O
IIOBEPXHOCTH TeJAa.

Crou Bo3lyXa y MOBEPXHOCTH SeMJIM CIKATHI BCEMH BhIIIEEXKATHMU
CIIOSAMU BO3JyXa, HAXOAAIUMUCA Hax HuMK. Ho uem BhIIIe OT MOBEPXHO-
CTU CJIOH BO3AYyXAa, TeM cJabee OH CKAT, TeM MEHBIIE ero MI0THOCTh. Cie-
JOBATENILHO, TEM MEHbINlee NaBJeHUe OH IMPOU3BOAUT. Ecau, HATpUMED,
BO3AVITHEIH MIap IMIOAHUMAETCHA HAJ IOBEPXHOCTRIO 3€MJIM, TO JABJIEHUE
BO3AyXa HA Map CTAHOBHUTCS MeHbINE, JTO IPOUCXOSUT HE TOJLKO IIOTO-
My, UTO BBICOTA CTOJ0A BO3AYXa HAL HUM yMEHLIOAeTCHd, HO eIme W OOTO-
My, YTO YMEHBIIAeTCA IJIOTHOCThH BO3Ayxa. BBepxy oHA MeHbIe, YeM
BHU3Y. [losTOMY 3aBHMCHMOCTE JABJIEHHS BO3LyXa OT BHICOTHI CIOMKHEE,
geM JKUIKOCTH.

HaburogeHna MoKaskIBAIOT, YTO aTMochepHoe IaBJIeHHE B MECTHOC-
TAX, JEXKAIMUX HA YPOBHE MODPA, B cpeJHeM paBHO 760 MM pT. CT.
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ATmoccepHOE JaRIeHHE, pABHOE JTABJEHHIO CTOJI0A PTYTH BRICOTOM
760 mm npu temmneparype 0 °C, HaszsIBaeTesls HOPMAJALHBIM aTmMocdep-
HBIM JABRJEHHEM.

Hopmaavnoe ammocgeprnoe 0Hasnenue pasno 101 3001la =
= 1013 rlla.

Yem Ooxabilie BHICOTA HAJl yPOBHEM MODS, TEM JaBJIEHUe MEHBIIIE.

IIpn HeGONBIIUX MOABEMAX B CpeJHEM Ha KaxkKaule 12 M mognLeMa gaB-
JeHue yMeHbIIaeTcA Ha 1 MM pr. ¢r. (uu Ha 1,33 rlla).

3Has 3aBMCHMOCTB HABJEHUS OT BBICOTHI, MOXKHO II0 U3MEHEHHUIO I10-
Ka3aHUM 6apoMeTpa OIIPENeSIUTh BhICOTY HAJ YPOBRHEM MOpPS. AHepoOUIbl,
HMeIOIUe MIKAJY, 0 KOTOPOM HEIOCPEACTBEHHO MOYXHO OTCUUTATH BBI-
COTY, HA3BIBAIOT BBICOTOMepamMHM. KX NpHMEHSAOT B aBUANMM U IIpH
MoABLEMAaxX Ha I'OpbI.

D)

1. Kak 06bACHNTb, 4TO atMocdepHoe AaBSIEHUE YMEHbLLAETCA MO Mepe
YBENUYEHUS BbICOThI NOAbEMA Han yposHeM 3emnun? 2. Kakoe atmocdepHoe
JaBNeHneE Ha3bIRAT HOPManbHbIM? 3. Kak Ha3biBaoT Npubop 4na U3MepeHus
BBICOThI N0 atMocdepHOMy aAasneHuo? Hro oH cobow npepcrtasnaet? Otnuvya-
€TCA U ero ycTPONCTBO OT yCTpoiicTea bapomeTpa?

$

1.IloueMy BO3AYIIHEIA IIAPUK, HAIOJHEHHBIH BOJOPOAOM, IIDH
noaeeMe Hajg 3eMiiedl yBeIUUYUBAETCA B 0O'beMe?

2. ¥ nogHOoXK KA ropsl 6apoMeTp IoKa3kiBaeT 760 MM pT. CT., a Ha Bep-
wuHe 722 MM pT. cT. KakoBa npumMepHO BBICOTA T'OpBI?

3. Bruipasaute HopMaJbHOE aTMocepHOE NABJIEHUWE B IeKTONACKAJIAX
(rIla).
4. ITpu macce 60 xr u pocre 1,6 M MIOIIAAL IOBEPXHOCTH TeJa YeJo-

BeKa paBHa npuMepHo 1,6 m2. Paccunraiite cUJy, ¢ KOTOpOo# atmocdepa
IaBUT Ha YeJOBeKa (IpY HOPMAaJIbHOM ATMOC(HEPHOM AABJIEHWUHN).

$

C nomombsio fapoMeTpa-aHeporuaa U3MepbTe aTMochepPHOE NaBJIEHHE
HA IEPBOM W IIOCJENHEM 3TaKaxX 3faHuA mKonwl. OnpefenuTre Mo Moay-
YEHHBIM AaHHBIM PACCTOSHUE MEXKY dTAMaAMU.
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Mu1 yoxe 3HaeM, UTO JJIA U3MepeHUA aTMOoCHEepHOTO JaBJIeHUSA IpUMe-
HAT 6apoMeTphl. [l MaMepeHUA AaBJACHHI, GOMBIINX UM MEHBITUX
aTMochepHOTO, HCIIOJIB3YIOT MAHOMETDHI (OT I'ped. MAHOC — DeNKUIL, He-
ILJIOTHBINA, Mempeo — u3MepAn). MaHOMeTDEI GBIBAIOT HCUIKOCMHbLE T
MemaJgauyeckue.

PacecmoTrpum cHadasma yeTDOHCTBO W JIEHCTBUE OMKDbLLIMOZO MHCUOD-
wocmunozo mamnomempa. OH COCTOUT U3 ABYXKOJEHHON CTEKJIAHHON
Tpy6KH, B KOTOPYIO HATUBAIOT KAKYIO-HHOYAb KUIKOCTE. JKHUIKOCTE yC-
TAaHABJIUBAETCA B 060MX KOJeHAX Ha OJHOM YyDOBHe, TAK KaK HAa ee IIO-
BEePXHOCTH B KOJIEHAX COCYIA JeHCTBYET TOJBKO aTMochepHOe NaBIeHUe.

, -~
”/_ VT ) -
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= ] : I/ |

Sy o

Hro0B!I TTOHATH, KAK padoTaAET TAaKOH MAHOMETD, €T'0 MOMHO COeIu-
HUTH Pe3VUHOBOH TPYOKOM ¢ KPYrioi IJIOCKOH KOpPOOKOM, 0JHA CTOPOHA
KOTODOH 3aTAHYTA Pe3MHOBOM NyeHKOH (puc. 126). Eciu cinerka mHaza-
BUTE IOAJBIEM Ha ILTIeHKY, TO YPOBEHb XUIKOCTH B KOJIeHe MAaHOMETpa,
COeIMHEHHOM ¢ KOpPOOKOi, MOHM3UTCA, B APYroM KOJIEHE ITOBBICUTCH.
YeMm atTo obbaAcHsIETCH?

ITpu HamaBnAMBaHUM HA TJIEHKY YBEJIUUUBAETCS TABJIEHHE BO3AyXa
B kopobre. Ilo sakony Ilackans aTo yBeludeHUe MABJIEHUS IMepegaeTcs
M JKUJKOCTH B TOM KoOJileHe MAHOMETpa, KOTOpOe IPHCOEINHEHO K KOPo6-
Ke. IToaTomMy maBieHUe Ha XXHIKOCTL B 3TOM KoJieHe O6yaeT 60abINe, YeM
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B IPYTOM, TJle Ha JXHAKOCTL AefcTByeT aTMochepHoe nasnenue. [lox neii-
CTBUEM CHJBI 5TOr0 U3GBITOYHOT'O AABJICHHA KHUIKOCTbL HAYHET IepeMe-
aThesi. B KOJIeHe ¢O CXKATBRIM BO3AYXOM KMIKOCTH OMYCTUTCH, B JIPY-
roMm — mnogHuMeTcsa. AUIKOCTH NPUAET B PABHOBecUE (OCTAHOBHUTCA),
KOTZA U3OBITOYHOE TARJIEHUE COKATOrO BO3/yXa YPABHOBECUTCS JABJIEHH-
eM, KOTOpOe TPOUIBOIUT U3OBITOYHBIHA CTOMNO HUAKOCTH B IPYIOM KOJIEHE
MaHOMeTpA.

YeM cUIbHee TaBHUTE HA IJIEHKY, T€M BhIINIe U3ORITOUHBIN CTOJI6 KU/I-
KOCTH, TeM OoJbIne ero gapaenue. CilegosaTelbHo, 06 U3MEHEHUL Oas-
JeHUSL MONCHO CYyOumsb no 8bLcoOme 3Mmozo U30bLMOYH020 CMmoaba.

Ha pucynke 127 mokasaHo, KaK TaKUM MAHOMETPOM MOXKHO H3Me-
PATH JABJEHUE BHYTPH XKUAKOCTH. Hem 2aybice nozpyxawm 8 HUO-
KoCcmb KOPOOOYKY, mem O6OAblULE CMAHOBUMCS PA3HOCTb B8blLCOM
cmonbos Hudrocmiu 8 KOAEHAX MAHOMempPaA, TEM, CJIeIOBATENLHO,
U 6oabliiee dasaenue npou3sodunt HudKocmy.

Ecnu yeraHoBUTHL Kopobouky mpubopa HA Kakoil-uubyan riayduxe
BHYTPY »KHAKOCTH ¥ IIOBOPAYHBATE €€ IIJIEHKOI BBepX, BOOK M BHHU3, TO
MOKAa3aHUs MAaHOMETpA IIPH 3TOM He O6yAyT MeHATheA. Tak U HOMEHO
OBITh, Bellb HA OOHOM U MOM XHe YpPO8HE B8HYMPU NcUdkocmu 0as-
JleHue Nno 8CeM HANPABJLEHUAM 00UHAKOB0.

Ha pucynake 128 uzobparked Merannugeckuit manomMerp. OcHoBHAA
YACThL TAKOI'O MAHOMETpA — COTHYTAsI B AYTY MeTaindeckas Tpybka 1
(puc. 129), ooy KoHeIl KOoTOpoll 3aKpwIT. JIpyroit xouHel TpydbKH ¢ IO-
MOINLIO KpaHa 4 coobUIaeTeA ¢ COCYLOM, B KOTOPOM H3MePSIOT JABJIEHME.
IIpu yrennueHWU naBJIeHUA TpyOKa pasrubaercsa. [[BHiKeHMe 3aKDBITOTO
KOHIIA ee NpH IIOMOMIM phiyara 5 u 3yduaTkKy J mepefaercs CTpeike 2,
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JBMIKYIIIEHCA OKOJIO IIKAJRI Hpubdopa. Ilpu ymMeHbIIeHHY JaBJICHUA TPY6-
Ka 6yiarolapAa CBOeil yIpyrocTH BO3SBPAINAETCS B IpEKHee IOJIOXKEHUeE,
a CTpeJIKa — K HYJIEBOMY JeJIeHUIO NIKAaJIbI.

7

1. Kak HaabiBalOT Npubopsl A8 U3MepeHUs AaBneHuit, 60AbLIUX UM MEHb-
wux atmocdepHoro? 2. Kak yCTpoeH 1 AeNCTBYET OTKPbLIThIW XUAKOCTHbIR Ma-
HomeTp? 3. [Toyemy B OTKPLITOM MaHOMETPe yPOBHU OOHOPOAHOW XWUAKOCTU
B 060ux kKoneHax oamHakosbie? 4. YTo AOKa3bIRAET OMbIT, N30B6PAXKEHHbLIN Ha
pucyHke 12772 5. Kak nokasaTb, YTO AaBNEHUE B XUAKOCTU HA OAHON N TON Xe
rnybuHe oauHaKoBoO No BCeM Hanpasnennam? 6. Kak ycTpoer v gencreyeT me-
Taninyeckmit MaHoMeTp?

B omnnITe, pacCMOTPEHHOM HaAMH paHee, OBLIO YCTAHOBJIEHO, YTO BOJA B
CTEKJIAHHOUN TpYOKe oA AeilcTBUEeM aTMochepHOr'o AaBJIEHUSA IOJHUMA-
Jack 3a mopmHeM. Ha 5TOM O0CHOBaHO AeHCTBHE NMOPULHEBBLLX HACOCOSB.

Hacoc cxemaTuuecku wuaoOpakeH Ha PHUCYH-

E— Ke 130. OH cocToUT M3 HWJINHAPA, BHYTPU KOTOPO-
[ ro XOAWT BBepX M BHU3 IJIOTHO IIPUJIETAIOIIMA K
CTeHKAM IopiHIeHs /. B HMIKHeH yacTy HUJINHAPA U

r s B CAMOM IIOPIIIHE YCTAaHOBJIEHHI KJIAMIAHEI 2, OTKDBI-
BAIOIIHECA TOJIBKO BBepX. llpu IBM)KEHNU MOPITHA

BBEDX BoJla oA AeiicTBHeM aTMocdepHOro nasie-

; HUA BXOJIUT B TpyOy, MOAHUMAET HVKHUM KJanaH
“ ! ¥ JBUXKETCS 34 MOPILTHEM.

" IIpx aBUKEHNHM TMOPITHA BHW3 BOAA, HAXO-
il NAIMASCA MOJ IOPIITHEM, AABUT HA HMIKHUI KJa-
2

IaH, ¥ OH 3aKphrIBaeTca. OQHOBPEeMEHHO MO/ JaBJie-
N HHUEM BOJKI OTKDEIBaeTCS KJIalaH BHYTPH NOPIITHS,
' U BOJAa MEPEeXOAUT B HPOCTPAHCTBO HAJ, IIOPLIHEM.
IIpy nocnenyroollleM ABUYKEHUU MOPINHS BBEPX
U BMeCTe ¢ HUM TOJHUMAETCA U HAXOAAMAACA HaN
HUM BOJla, KOTOpas ¥ BBLIUBAETCSI B OTBOJAINYIO
) Tpyby. OZHOBpEeMEHHO 3a HOPIIHEM OOAHHUMAaeTcs
HOBAas IOPILHXSA BOJABI, KOTOPAsA TIPU HOCTEAYIOIEM
ONYCKAHWH IMOPIIHA OKAXKETCA HAaJl HUM, U T. [I.
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g R

1. Kakoe sBneHue uCNonb3ylT B YCTPOWCTBE —~
NOPLIHEROr0 BOASHOIO Hacoca? 2. Kak ycTpoeH ﬂ
1 AeNCTBYeT TaKol HAcoC? \

J L
1. Ha xakyo nIpeleabHYI0 BRICOTY MOYKHO TIOJ- .
HATH BOAY NOPIITHEBLIM HacocoM (c¢M. puc. 130) mpu
HOPMAJBLHOM ATMOC(HEDPHOM JaBJICHUH? | |
2. Ha kakyo HaWOOJBLIIYI0 BBICOTY MOMKHO 2 — -
MIOAHATH CIIUPT, PTYTH DOPITHEBBIM HACOCOM (CM. |
puc. 130) npu HOpMAJIBHOM aTMOCHEPHOM AaBIE- |
Huu? ' L
3. O6bscHUTEe pabOTY TTOPIIHEROT'O HACOCA ¢ BO3-
aymHoi xamepoit (puc. 131), rne I — TOpIIeHs,
2 — BcachIBAOIUE KJaamaH, 3 — HAUHETATENLHBIH  \
KJanaH, 4 — BO3JYHUIHAS KAMepa, 5 — PYKOSTKA.
Kakyio pojib UrpaeT B 3T0M HACOCE BO3AYIITHAA
kamepa? MoKHO U ITOAHATE 3TUM HACOCOM BOAY
¢ ry6unbl, 6oabieit 10,3 m?

3axon Ilackans moarossieT O0BSICHUTH NefiCTRHE THAPABIMIECKON
MAINMHBI (OT rped. 2u0PABAUKOC — BOLAHOIN). OTO MAINUHEI, JelicTBUe
KOTOPEIX OCHOBAHO HA 3aKOHAX ABMIKEHUS U PABHOBECUSA XKUJKOCTEH,

OCHOBHOII YACTHIO THAPARJIMIECKON MAITUHBI CJHYIKAT ABa LHJINHADA
PA3HOrO auamerpa, CHaOMKeHHBIE ITODIITHSA-
MH U coeAuHeHHBIe TpyOKoii (pmc. 132). N
IIpocTpaHCTBO 1O NOPHIEAMH U TPYOKY S ™
BATIOJHSAIOT JXUIKOCTHIO (00BIYHO MHUHEDAJIh-
HBIM MAacJoM). BBICOTBI CTOJOOB KUIKOCTY |
B 000X IIUJIWHAPAX OJUHAKOBRI, NMOKa HAa
TNIOPIITHU He AeHCTRYIOT CHITHI.

HonyctuM Teneps, uto Fy u Fy — cuinl,

JelicTBylOINMe Ha NMOPMIHY, S; 1 Sy — ILIO-
maau nopirHeit. JlaBieHHMe 107 TEepPBLIM
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F F
(MaJBIM) IOPITHEM PABHO Py = S—l , @ TI0J] BTOPHIM (60JIBIINUM) Py = S_2 .Ilo
1 2
sdakony llackansa naBjieHUEe TOKOAIIEHCHA JKHUIKOCTHIO BO BCE CTOPOHBI
. F, Fy
nepefaeTcsA 6e3 U3MEHEHUIl, T. €. p; = Py WK 5. ~ 5. OTKyAa:
1 2
Fy _ 5
F,08

CrnenoparensHo, cunia Fy 60 cmoavko pas boavuie cuavt Fq, 60
CKOMBbKO pa3 naow,adv 60abUL0Z0 NOPUWHA 60NbULE NAOULAOL MALO-

2o0. Hanpumep, ecnu miomanb 6ojbiioro mnopmus 500 CM2, a MaJIoro

5 cM2 ¥ HA MaJTBIH nopmeHs geiersyer cuya 100 H, To Ha 6osbminit mop-

1IeHb 6yAeT JefdcTBOBATE cuia, B 100 pas 66abmada, T. e. 10 000 H.
TaxuM o6paszsoM, ¢ MOMOIILIO I'MAPABIMYECKON MAIIMHBLI MOYKHO Ma-
JIOW CHIOl YPABHOBECUTH OOJBIIVIO CHJIY.

F
2

OrHotteHUe 7, TOKa3bIBAET BBHIMIPHINI B CHITE. Hanpwumep, B mpuse-
1

10 000 H
AIeHHOM HPHMepe BLIUIDEII B CUJe PABEH — o = 100.

'uapaBIMYeCKyIO0 MAIITHHY, CAYKAIYIO JJId IPeCCOBAHUSA (COABIUBA-
HUA), HA3KIBAIOT FHAPARIHYECKUM IPECCOM.

T'ugpasauueckue mpecchl IpUMe-

HAIOTCA TaM, rjie Tpebyerca 6onbimas

| cua. Hanpumep, AN BRRKUMAHUS

IT ‘ Macjia U3 ceMSIH Ha MACIODOMHBIX 3a-

“ f” BOJIaX, JJS IIpeccoBaHUsA aHepHhl,

| KapToHa, ceHa. Ha wMeTannypruaue-

b CKUX 3aBOXAX T'UIApPaBINYECKUE TIpec-

5 Chl HCIIOJIB3YIOT WPH HM3rOTORIEHHU

5 CTAJILHBIX BAJIOB MAIllUH, JKEJIE3HOIO0-

7 m POKHBIX KOJIEC U MHOTUX JPYTHUX MN3-

- nenuii. CoOBpeMeHHEBIE THAPABJIHYE-

CKHe IIpecChl MOTYT PA3BMBATH CHUJY

B JECATKM U COTHH MUJJIVNOHOB HBIO-

TOHOB.

YerpoiieTBo THAPaBINYECKOTO

npecca cXeMaTHYeCKHM I[IOKA3aHO Ha

pucyake 133. IIpeccyemoe Temo 1
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KJaAyT Ha maaTdopMy, coefHHeHHYIO ¢ 6oabmuM nopuiHem 2. Ilpu no-
MOILU MAaJIOTO MOpIHA 3 coafaeTcss DOJbIIOe NABJIEHHE HA MKHUAKOCT.
Jro namyieHue 6e3 U3MEHEHUS IepefaeTcA B KAKIYI0 TOUKY KHUIKOCTH,
3anmonHANIel TuauHApEL (3akoH Ilackansg). llosToMy Takoe ke maBie-
HUe OeHcTBYeT U Ha nopoieHb 2. Ho Tak Kak miomans nopmusa 2 6oabine
IJIOIAAU TMOPIIHSA 3, TO M CHJA, AelicTBYIOIlasd Ha Hero, 6yjer 60JkIlle
CUJIBI, felicTRylomedl Ha mopiaeds 3. [log gefcTBUEeM 3TOH CHJIBI ITOD-
mens 2 6yaeT noguuMaThed. IIpu mogbeMe mopmuA 2 TeJl0 YUUPAeTCA B
HETIOABUYKHYIO BEPXHIOI0 OiIaTdopMy WU cKMMaeTcs. Manomerp 4, npu
IOMOIU KOTOPOTO HU3MEPSAIT AaBNeHWe MXUAKOCTH, 5§ — IIpPeJOXPaHHU-
TeJbHBLIH KJANAaH, ABTOMATHYECKU OTKPLIBAIOMINHCH, KOTJA OaBJIEHUE
IpeBBINIAET LONYCTUMOE 3HAYEHHE.

W3 manoro nuanHapa B 60JBII0H SKUAKOCTE IIEPEKAYMBAETCA TIOBTOP-
HEIMH IBHMKEHUSIMM MAJIOro mopInHa 3. 3To ocyniecTBaseTcA Tak. [Ipu
noA’beMe MAaJIoro NMOPIITHA KJanad 6 OTKPLIBAETCS, U B IIPOCTPAHCTBO, HAa-
XOoJAsIIeecs IO MOPIITHEM, 3aCAChIBAETCA JXUIKOCTE. [Ipu onnyckanny Ma-
JIOTO MOPIIHA IOA AeACTRIEM JABJEHUA JKUTKOCTH KanaH 6 3aKpbIBAET-
cA, a KJanaH 7 OTKPLIBAETCA, U JKUIKOCTDL IIEPEXOANT B OOJBUIONH COCYI.

04

1. KakOil 3aKOH WCNOMb3yIOT B YCTPOWCTRE TrUAPABANYECKUX MalUH?
2. Kakoli 8sirpbil B cune gaeT r’uapaBnnyeckmnii npecce (Npy oTCYTCTBUM Tpe-
HUA)?

$

1. Ha pucyske 134 usobpaskeHa ynpomeHHAA
¢XeMa TUAPABJIUYECKOr0 IMOAheMHUKA (THApaBJIU-
YeCKOTo MOMKpaTa), rjge I — ODOZHAMAaeMoOe Telo, |
2 — MAaJbI IOpUIeHb, 3 — KJalaHbl, 4 — KJalaH '
JJIA ONyCKAHUA Tpysa, 5 — OONBIIOW IOpHIEHB.
T'py3 xakoit Macchl MOXKHO TOAHATL TAKOM
MAIIuHOH, €ecJAU H3BeCTHO, YTO ILIOIAAL MAJOro

nopmHAa 1,2 CM2, doapmioro — 1440 CM2, a cuja,
JeHCTRYIOMAA Ha MaJIblil HOPIIEHb, MOXKET JOCTH- 2
rate 1000 H? Tpenue He yUUTHIBATS.

2. B rugpaBinmueckoM npecce ILIOIIAAL MAJIOTO 3

TIOpPIIHSA 5 cM2, mwromaak Goawiioro — 500 em?. Cu-
na, AelcTBYOIIasas Ha Maibii noprmens, 400 H, ma
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dosabmoit — 36 kH. Kakoit seiurpelin B cute naet sToT npecc? Ilouemy mpecce
He JaeT MAKCHUMANBHOro (HaubOoJbIlero) BHINTPHIA B cuyie? Kakoid BrAT-
DBIII B CUJIE OJIXKeH ObLI 6bl [aBATh STOT IIPECC IIPH OTCYTCTBUH CHIBI Tpe-
HUS MEXJY IMOPIITHEM U CTEHKAMU Ipecca?

3. MokHO ¥ co3haTh MAIIUHY, NNOAOOHYIO M'UAPABINYECKOH, HCIIOE-
3ys BMeCTO BoAbI Boanyx? OrBeT o6ocHyiiTe.

$

Ha pucyske 135 usobpamxenHa cxemMa aBTOMOGUJIBHOTO TMApABJIHYE-
CKOTr'0 TOpMO3a, I'le I — TopMo3Hasa Mejanib, 2 — IUJIRHAD ¢ NOPUIHEM,
3 — Topmo3HOW IMAMHADP, 4 — TOPMO3HBIE KOJOAKH, 5 — TIPYIKUHA,
6 — TopMoaHol 6apaban. UIUHADEI M TPYOKY 3ATIOJHEHB! CITEIUATBHOMN
KUIAKOCTBIO. PacckakuTe 1Mo aToil cXeMe, KaK JeldCTBYeT TOPMO3.

Iloxg BOgO#H MBI MOMKEM JIETKO MOAHATL KAMeHb, KOTOPBIA C TPYAOM
IMOJHUMAEM B Bo3ayxe. Ecau morpysuts pobKy NO4 BOAY M BRIITYCTUTE €€
U3 PYK, TO OHA BCIIbIiBeT. Kak M0OKHO 06 BACHUTE 9TH ABJIEHUA?

Mazr aHaeM (§ 38), UTO KUAKOCTE JABUT HA JHO M CTEHKHU COCYAA, a ec-
JI1 BHYTPb €€ IIOMECTHTb KaKoe-HUOyIk TREpAOe TENO, TO OHO TaKiKe Oy-
JleT OABEPraThCA JABJIEHUIO.



I' waec U1

PaceMoTpuM CUJIBI, KOTOPBIE AEACTBYIOT
CO CTODPOHBI JXUIKOCTH HA MOrPYXKEHHOE B

hy
Hee Teso. YToOBI Jierde OBLIIO pacCyKAaTth, 4
BbIOEpDEM TEJIO, KOTOpoe uMeeT (opmy h +
napaJjijeyienunesa ¢ OCHOBAHWAMH, DapaJi- z h
JIETbHEIMU TIOBEPXHOCTH JKHAKOCTH (pHC. i
136). Cuibl, peiicTByrOOmHe H 1 OOKC. bIe I'pa- i A

HU TeJjia, IONAaPHO PABHBI ¥ YPABHOBEIOIUBAIOT
apyr apyra. Ilox ngedicTBHEM BTHX CHUJ TeJo
TOJIBKO COKMMAEeTCA. A BOT CUJEI, JeHCTBYIO-
IMye HA BEPXHIOK M HIDKHIOW TDaHM Tenaa,
HeoAWHAKOBBI. Ha BepxXHIOK rpaHb JaBUT
cBepxy ¢ cuiaoit Fy ctonb xxugkoctu BbicOTOH hy. Ha ypoBHe HuXHeil

TpaHU Teja JaBjieHUe IPOM3BOLUT CTONDO MXUAKOCTH BBICOTOH hgy. ITO

naBleHne, Kak MbI 3HaeM (§ 37), mepegaercs BHYTPH XUIKOCTH BO BCe
cropoupl. ClefoBaTeNbHO, HA | .. JKHIOI0 I'PaHb TeJa CHU Iy BBEPX C CHUJION
Fy paBuT cTon6 »uUAKOCTH BBICOTOM hy. Ho hy Gonmbiue -, cnegosa-

TeJIbHO, M MOAYJL cUIbl Fy Gonbime moaynasa cunbl Fy. Ilc..omy Teso

BRITAJIKMBAETCA W3 XHUIKOCTH C CHJIOH FBhIT’ pal oM Pa3HOCTH CHJI
Fz - Fl’ T. €.

FBBIT=F2_F1'

Paccunraem sry BeITankuBamiyo cuay. Cunel F{ u Fy, neiicTByio-
IMye Ha BEPXHIOIO W HIDKHIO. TI'Pé 7 MapaJiyiejlenulieqa, MOKHO BBIYUC-
JIUTh, 3Had ux naomanu (S; u Sg) M AaBIEeHHWE KU CTU Ha YPOBHAX
aTHX rpased (p; ¥ po). OTcIONAa TTOTyUaeM:

Fy =p1S1, a Fo = pySy, Tax KaK py = pughy, P2 = putho, 8 Sy = Sy =
=S, rge S — nuomanh OCHOBAHUSA NapaJlieNlenuneaa.

Torpa FBLIT = FZ - Fl = p)xthS - pmghls = pmgs(h2 - hl) = pmgSh’
rae h — BBICOTA OApAJLIeJIeNUIIesa.

Ho Sk =V, rne V — o0bem napanienennnesa, a p,V = m, — macca
KHAKOCTH B 00'beMe napajienenunena. CiegoBaTesbHo,

Fopir = 8Mye = Py,

T. €. BBITAJKUBAIOIAsI CUJIa PABHA 8ecy HwuldkKocmu 8 obseme nozpy-
JHCCHHO20 8 Hee meaa.

CyiiecTBOBAHUE CUJIBI, BBITAJIKHBAKINEH TEJNIO U3 MKUAKOCTH, JETKO
00HAPYKHUTH HA OILITE.
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Ha pucynxe 137, a u306paskeHo Teso, IMOABEUIEHHOE K IIPYUHE CO
CTPeNIKOM-yKas3aTeNeM Ha KOHIE. PacTsokeHue NPYKUHBI OTMEYaeT Ha
lITaTUBe CTpenKa. IIpu onycKaHuu Teja B BOAY NPYIKUHA COKPAIaeTCH
(puc. 137, 6). Taxoe ke COKpaleHUe MPYXUHBI ITOJYUUTCHA, €CJIU NeicT-
BOBATBH HA TEJIO CHU3Y BBEPX ¢ HEKOTOPOM CWJIOH, HApUMEP Ha)XaTb Py-
KOH.

Crie10BaTEIbHO, ONBIT IOATBEPIKIAET, YTO HA MeA0, HAX00Au,eeca
8 sudrocmu, Oelicmsyem cunad, 8bIMANKUBAOULAL MO MEN0 U3
Hudrwocmu.

K rasam, Kak MBI 3HaeM, TaKxe npuMeHnM 3akoH ITackana. [TosTomy
U Ha meaa, Haxodawueca 8 zaize, delicmsyem CuLd, 8bLMALKU-
saowas ux u3 zasa. Ilox meiicTBueM 3TOU CUJILI BO3AYLUHBIE IIADKI
MOJHUMAIOTCA BBepX. CyllecTBOBAHHE CHJIBI, BHITAJKUBAIOILEH TEJ0 U3
rasa, MOXXHO TaKyKe HabJNIoHaTh Ha OIBITE.

K yamxe BeCoB ¢ YyKOPOUEHHBIM KPEIJIEHMEeM [TOBEIIIUBAIOT CTEKIAH-
HBIA 1ap Wiy 60JIBIIYI0 KO0y, 3aXPBITYIO IIpoOKoit. Becwl ypaBHOBEIIU-
BAIOT. 3aTeM MoJ KoJI6y (MJIU 11ap) CTABAT LINPOKUH COCY L TAK, YTOOBI OH
OKPYIKAJ BCIO K00y, Cocy/l HAMONHAIOT YIVIEKHUCABIM Ia30oM, MJIOTHOCTS
KOTOpPOro GoJiblIe MJIOTHOCTH Bo3ayxa, Ilpu aToM paBHOBECUE BECOB HADY-
maercs. Yaixa ¢ moJBelIeHHON Koboi moguumaeTcsa Beepx (puc., 138).
Ha xoi6y, HOrpy»XeHHYIO B YIVIEKUCAbIHA ras, qeiicTByeT 66b111asd BBITAJ-
KHUBAIOIIAA CUJA II0 CPABHEHUIO ¢ TOH, KOTOpas [NeHCTBYeT HA Hee B
BO3JyXe.

YT TYYYYY)

1
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CHJIa, BBITANKHBAIOIIAA TEJO0 M3 JKHIKOCTH H/IIH rasa, HallpaBJieHa
NMPOTURBOIIOJIOMHO CHJIE TAXKECTH, rlpmloxcemmii K 3TOMY Tedqy.

IloaTomy ecin Kakoe-n1nbBO TeNIC BIBECUTH B HUIKOCTH UJU rase, TO
€ro Bec OKa)XeTcA MeHbIlle Beca B BaKkyyMe (nycrore). UMeHHO aTUM 06B-
SICHSIETCH, UTO B BOJIe MBI MHOT/IA JIETKO IOJHUMAaeM TeJa, KOTOphIe ¢ TpPY-
JIOM yA€ePIKUBaeM B BO3JyXe.

0]

1. Kakvue n3BecTHbie BaM U3 XU3HW ABJIEHWA YKA3biBAOT Ha CyLIECTBO-
BaHME BblTankueawuwei cunbl? 2. Kak [oKasaTh, OCHOBLIBAICH HA 3aKOHE
[Mackans, CyulecTBROBAHWE BbITANKUBAIOWEA CWibi, ASUCTBYIOUEHA HA Teno,
NOrpyXeHHoe B XWAKOCTb? 3. Kak nokasaTtb Ha ONbITe, YTO HA TENO, Haxo-
asiueecs B XUMAOKOCTW, OENCTBYeT BhiTankupaiowana cuna? 4. Kak Ha onbiTe
nokasaTb, HTO Ha Teno, Haxoasuleecsa B rase, OEeWUCTBYET BbiTajlkuBalowas
cuna?

Cuny, ¢ XoTopoil Teno, HaXOoAANeecad B KUAKOCTH, BRITATKUBAETCS
€10, MOXHO PACCUUTATH, KAK 3T0 cIenano B § 48. A MOXHO onpeieiuTh ee
3HAYeHNEe HA ONBITe, UCIOJAB3Ys JJIsI 9TOTO IPHOOD, M300pAKeHHBIN Ha
pucyake 139.
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K npyxuse nmoaBernuBaOT He6OJBINOE BEJEPKO M TEJO ITUJIUHADHU-
vecKol (popmbl. PacTsokeHMe OpPYKHHBI OTMEYAeT CTPeJIKa Ha IITaTUBe
(puc. 139, a). Ona nmokaseIBaeT Bec Teja B Boaayxe. IIpunogHsas Teso,
IIOJ HETO IOJACTABJAIT OTJIWUBHON COCYJ, HANOJHEHHBIN JKUAKOCTBIO O
YPOBHSI OTJWBHOW TpyOKHU. llocjsie 4yero Tejo MHOrpYysKaroT IEIHKOM B
KuUAKocTb (puc. 139, 6). IIpu stom zacmev amudxocmu, o6zem KOMo-
poll pageH obOsemy mena, 8blAUBAEMCA U3 OTJIUBHOTO COCy/Ja B CTa-
KaH. YKasaTeJb IPYKUHBI IOAHUMAETCA BBEPX, IPYIKUHA COKPAILAETCHA,
IMOKA3kIBAsA YMEHLIIIeHIEe Beca Teja B JXKHUAKOCTH. B TaHHOM ciaydae Ha
TeJIO, HAPAAY € CUJIOH TAXKeCTH, JeHCTBYET ellle U CHJIa, BRITAJKUBAIOIAA
ero us xujaxkoctu. Eciu B BelepKO BBLIUTH JKUAKOCThH K3 CTaKaHa
(T. e. Ty, KOTODPYIO BBITECHUJIO TEJO), TO YKA3aTel b MPY>KUHBI BO3BPA-
TUTCSA K CBOEMY HaYaJIbHOMY ITOJIOXKeHuo (puc. 139, 8).

Ha ocHOBaHHMM 9TOTO OIILITA MOJKHO 3aKJIIOUYNTD, UTO CHJIA, BBITAJIKH-
RAIOIIAA LEJHKOM NOTPY)KEeHHOE B JKMAKOCTH TEJI0, PABHA BeCy SKHI-
KOCTH B 00'beMe 9Toro teyia. Taxkoil )ke BBIBOJ MbI NOJIYyUYUJIA 1 B § 48.

Econ 6b1 mogo0HBIN ONBIT MPOJEJIATh C TEJIOM, IIOTPYXKEHHBLIM B Ka-
Koii-nmu60o raz, To OH MOKas3an Obl, YTO CHJIA, BHITAJTKHBAIONAA TEJO M3
rasa, Tak)ke paBHa Recy rasa, B3sTOro B o0beMe Teja.

Cuny, BRITAJKABAIOLIYIO TEJIO U3 XKUIKOCTH VWJIU rasda, Ha3hIBAIOT ap-
xumedosoil cunoil B 4eCTh APEBHETPEYECKOr0 YUEHOro ApXumeaa, KoTo-
PBIi BIIepBBIe YKa3aJl Ha ee CYI[EeCTBOBAHME U PACCUYNTAJ €€ 3HAUEeHMe,

Urak, onbIiT MOATBEPAUJ, UTO apXUMENOBa
(un BBITAJIKMBAIOINAS) CHJIA PaBHa& BeCy JKHUI-
KOCTH B o0beMe Tesia, T. €. Fy = P, = gm,,. Mac-

Cy KUJIKOCTH My, BEITECHAEMYIO TE€JIOM, MOXKHO
BBIPA3UThH Yepe3 ee IJIOTHOCTH (P, ) U 00beM Tesa
(V,), IOTPYKEHHOTO B MKUAKOCTD (TaK Kak V, —

00'beM BBITECHEHHOW TEJIOM >XHUJKOCTH pPaBeH
‘ V., — o6beMy Tena, IOTPY>KEHHOTO B XKUJTKOCTH),

[ T. €. My, = P V. Toraa monyuum:
FA = 8PuVr

CienoBaTesibHO, apXHUMeJOBA CHJa 3aBHUCHUT
OT IJIOTHOCTH KUIAKOCTH, B KOTOPYIO IIOTPYIKEHO
TeJio, 1 oT o6bema 3Toro tena. Ho ona He 3aBu-
cuUT, HAIPHMEP, OT IJIOTHOCTH BelecTBA Tela,
MIOTPYKAEMOro B KUAKOCTh, TAK KaK 9Ta BeJIU-
YHHA He BXOAUT B IIOJYUYEHHYIO POPMYJIyY.
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OnpenenuM TeTieph BEC TeJa, IOTPYXEHHOI'0O B XKUJKOCTE (MJIH B Ta3).
Tax Kak ABe CWJIBI, AEHCTBYION[UE HA TEJO B 3TOM CJIyuae, HAIPABIEHBI
B IIPOTHURONOJIOKHEBIE CTOPOHEI (CUJIa TSKECTH BHU3, a aDXUMENOBa CHJIA
BBeDpX), TO BeC Tesa B KUJKOCTH P; OyJeT MeHbIIe Beca Tella B BaKyyMe
P =gm (m — macca Tena) Ha apXxuMeZOBY cuny Fp = gm,, (m,, — macca
SKUIKOCTH (MJIM ra3a), BHITECHeHHOH TeJIoM), T. €.

P1=P—FA,HJ1HP1=gm—gm}K.

Takum o6pazoM, ecau meno nozpyixeHo 8 wudrxocmvb (Uau
2a3), mo OHO Mmepaem 8 CB0eM Bece CMOJLbKO, CKOJLbKO 8eCUMm 8bi-
mecHeHHaa um ixudxocmsv (uau zas).

ITpumep. OnpenenuTh BBHITAJKUBAKIYIO CUNY, NeHCTBYOIYIO Ha

KaMeHL o0bemoM 1,6 M3 B MOPCKOU BOJIE.
3anuiieM yeJIOBHeE 3aJaUH U PEIITM ee.

Tawno: Peurenne:
V,=1,6u Fp=8paVr
KT
Py = 1030 X5 FA:9,3E-1030“—2-1,6M3= 16 480 H =~
M
g=9,8 H = 16,5 xH.
KT
Fp—?

Orger: Fy = 16,5 xkH.

0]

1. Kak MOXHO Ha onbITe oNpeaennTb, C KaKoWi CUACK Teno, AorpyxeHHoe
LESIMKOM B XUOKOCTb, BbITANKUBAETCA U3 XNAKOCTU? 2. HeMmy paBHa aTa cunia?
3. Kak Ha3biBalOT CUAY, KOTOPASA BoITANKUBAET TENA, NOrPYXEHHbIE B XUAKOCTHA
u rasbel? 4. Kak nogcuutath apxumenoBy cuny? 5. OT kakux BenuyuH 3aBUCUT
apxumenoBa cvna? OT Kakmx BeAUYK1MH OHA He 3aBnCKT?

$

1. K KopoMBIC/Iy BECOB MOABEIIEHbI JBA MIJIHHIPA OOTUHAKOBON Mac-
ChI: CBUHHOBLIN U AJTIOMHUHUEBHIH. Bechl HaxogaTesa B pasHoBecuu. Hapy-
ITUTCA JIM PABHOBECHE BECOR, €CJIN 0062 MUJIVHAPA OJJHOBPEMEHHO MOTPY-
3UTh B BoAY? ctupT? OTBeT 0b60ocHyiiTe. [Iposepbre ero Ha onbiTe. Kak 3a-
BHCHT BBITAJKUBAIONIASA CHJIA OT o0beMa Tesa?
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2. K KOpOMEBICITY BeCOB IOJBEIIEHBI ABA AJIIOMUHUEBBIX IIWJINHIPA OLU-
HaKOBOro o0bema. Hapymrurea s paBHOBeCHE BECOB, €CJIM ONVH ITWJINHID
IOrPY3UTh B BOAY, APYToii — B cuupr? OTBeT 060CcHYIiTe. 3aBUCHUT JIX BHITA-
KHUBAIOLIAsA CHIa OT IVIOTHOCTH XKUIKOCTH ?

3. O6bem Kycka »xeaesa 0,1 ;LM3. Kakasa BeiTankusamooumas cuia 0y-
JeT Ha Hero AefCTBOBATH ITPH ITOJHOM €T0 IOTPYKeHUU B BOAY? B Kepo-
cun?

4. Beronnas mmTa ofbeMoM 2 MO IoTrpysKeHa B Boay. Kakyoo cuny
HeOOXOIUMO IPHJIOKUTE, YTOOLI YAEPIKATE ee B BoZe? B BO3nyxe?

¢

IIpenmosiosxuB, YTO 30JI0Tast KOpOHAa Hapsa ['mepoHa B BO31yXe BECHUT
20 H, a B Boge 18,75 H, BeruncaInTe IMJIOTHOCTE BelleCTBA KOPOHEI.

ITonaras, 4To K 30JI0TY OBLIIO IOAMEIIAHO TOJNLKO cepebpo, ompenesu-
Te, CKOJIBKO B KOPOHE OBLIIO 30JI0Ta ¥ CKOJIBKO cepedpa.

IIpu pemeHuM B3ajgauy TJIOTHOCTH 30JI0TA CUUTANTE pPaBHOHA

20 000 K—I; , LIOTHOCTEL cepedpa — 10 000 K—g . KakoB 0v1s1 661 065€M KO-
M M

POHBI U3 YHUCTOTO 30J10Ta?

Ha teJsio, HaxondAmieecsa BEYTPH *KUAKOCTH, JeHCTBYIOT AB€ CHJIBI: CH-
Jla TAXECTHU, HallpaBJIeHHAA BePTUKAaJIbHO BHU3, 1 ADXUMEJ0BA CUJIa, Ha-
IpasJieHHasA BePTUKAJIBbHO BBeDX. PaccMorpum, uro OyseT IpOUCXOAUTD C
TeJIOM IOJ AeHCTBHEM 3THUX CUJI, €CJIM BHAYase OHO ObLIO HENOABUIKHO.
ITpu aTOM BO3MOXKHBI TP CIydadd:

1) ecau cuna maxncecmu F 4, 6oavuie apxumedosoii cunwvt Fy,
mo meno 6ydem onyckambvca Ha OHO, MOHYMb, M. €. eCNU

Foqx > Fp, mo Teno TOHET;

2) ecau cuna maxcecmu F, .. pasna apxumedosoii cune Fp, mo

meno moxcem HaxodumvCsa 6 pasHosecuu 6 Jio0oM mecme HUOKOoc-
mu, m. e. ecau
F, g = Fa, mo Teno nnaBaer;

3) ecau cuna maxcecmu F .. menvuwe apxumedosoii cunwvt Fp, mo

meso 6ydem nodHuUMamubCsa U3 HUOKOCMU, 6CNABIBAMb, M. €. eCAU
F, g < Fa, MmO TEJIO BCILILIBAET.

PacemoTpum nocneauuii cayuait mogpobuee.
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Korga BcminiBaroliee TeJI0O OCTHUTHET MOBEPXHOCTH JKMIKOCTH, TO
npu JanbHe#leM ero JBUMKEHUU BBEPX ApXUMENOBa CUNa OYIeT YMeHb-
marecsa. [Touemy? Jla motomy, uto 6yaeT yMeHBIDATHCA 06beM YACTH Te-
Jia, IOTPYIKEHHON B JKUJJKOCTh, 4 ApXUMEJSOBA CUJIA PABHA BeCy JKHIKOC-
TH B 00’'beMe MOrPYIKEHHOH B Hee YacTH TeJia.

Korpa apxumMmenora cniia cTameT paBHOW cuJie TAIKECTH, TENO OCTAHO-
BUTCA U OyJeT IJIABATHh HA IIOBEPXHOCTH KHUIKOCTH, YACTUIHO MOTPY3URB-
IIKCE B HEe.

Ilony4yeHHEBIN BRIBOJ JIETKO MPOBEPUTDL Ha OILITE.

B ornuBHON cocyn HAIMBAIOT BOAY A0 YPOBHSA 60K0BON TpyOku. Ilocie
3TOTO B COCYJ MOIpy»KaroT IiaBawpiiee Teao (puc. 140), nmpeaBapuTeIsHO
B3BECHR €ro B Bo3ayxe. ONYyCTUBINUCL B BOAY, TEJIO BBITECHSET 0O0'BEM BO-
IIbl, DABHBI# 0ObeMYy IIOrPY2KEHHOH B Hee dacTW TeNa. B3Becur aTy Bojy,
HaXOOsAT, YTO ee Bec (ADXVMeEOBA CIJIA) PABEH CHJE TAMKECTH, NeHCTBYIO-
el Ha MIABAIOLIEE TEJO, WK Becy 3TOTO TeJa B BO3AYXE.

IIpogenar Takue ke ONEITHL ¢ JIOOLIMU APYTUMU TEJIAMU, IJIABAIOIIHN-
MU B PA3HBIX JXHIKOCTSIX — B Bojle, CIIUPTE, PACTBOPE COJIM, MOXKHO y6e-
JUTKLCA, UTO eCJAU Meno NAa8aem 8 HUOKOCmU, MO 8eC BblMECHEeH-
HOUL um HUBKOCMU pa8eH 8ecy amozo mena 8 8030yxe.

Jlerxo gokasath, YTO €CAUN NJAOMHOCMb CNAOULHOZ0 MEepdIozo me-
2a 60abuUle NJAOMHOCMU HUOKOCMU, MO Meno 8 MAKoil HHUJKOC-
mu monem. Teno ¢ menvulell NnAOMHOCMbIO BCNJAbLBACT. 8 IMOIlL
acudrocmu. Kycok Xenesa, Hanpumep, TOHET B BOJEe, HO BCILJILIBAET B
pryTtu. Teno »Ke, IJIOTHOCTH KOTOPOr'o paBHa MIOTHOCTH MXUJLKOCTH, OCTA-
€TCSl B PARHOBECHUY BHYTPH KUAKOCTH.

IInaBaeT Ha TOBEPXHOCTU BOJLI U JIEJ, TAK KAK €0 IIJIOTHOCTh MEHb-
111e IJIOTHOCTY BOJRI.

Yem MeHBLIE IJIOTHOCTH TEJA MO CPABHEHUIO ¢ TJIOTHOCTBIO JKHIKOC-
TH, TEM MEHBIIAA YACTHh TeJa MOrpy;KeHa B :KMAKOCTh (puc. 141).

Iapagun IIpobra
L ,‘ r
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TIpu paBHLIX ILIOTHOCTAX TeJa W KUAKOCTH TeN0 [JaBaeT BHYTPH
SEUAKOCTH HA 10001 Torybume.

I Be HecMeIIMBAIOIIKEL. 2 [  >iH, HATIPEMED BOJ4 U KePOCHH, pac-
TIOJIATAIOTCHA B COCYJZE B COOTBE _“F (U ° CBOL. 4 IUIOTHOCTAMM: B HIUMK-

Hell yacTu cocyna — 0OoJee II0OTHAS BOJA (p = 1000 K—D, cBepxy — OoJee
M

JErKUH KepoCcHH (p =800 %)
M

CpeHAs IJIOTHOCTH MXUBBEIX OPraHU3MOB, HACEIAIOINNX BOJHYYO
cpely, MaJo OTJAMYAETCA OT IJIOTHOCTH BOABI, HO3TOMY HMX BeC IOUTH
MOJITHOCTBhIO YPABHORBRENTHUBAETCA apXuMeZIoBOoH cuioli. Biaarogapsa atomy
BOJZIHLIE >KUMBOTHBIE HE HYMXAAIOTCA B CTOJb MPOYHBLIX U MACCHUBHBIX CKE-
Jerax, Kaxk HaseMHBIe. 1o oT0M ke TpUUYHHE 3TACTUYHE! CTBOJH BOJHBIX
pacTeHuii.

IInapaTenuublil Ty3bIph PBIOLI JIETK ) MEHSAET CBOU 00'heM. Korma phi-
fa ¢ TMOMOMIBIO MBINIL;, ONMYCKAETCS Ha OOJBINYIO TAYOUHY UM JaBJieHUE
BOJLI HA Het YBeJHYr "eTCst, NIYibIPh C.x ieTcdA, o0beM Telsia PEIOR
YMEeHbIIIaeTCA 1 OHA He BHITANK AaeTCs BRBEPX, a IjaBaeT B rurydune. ITpn
moJ'beMeE IIABATEIBLHBIA MY3b )b U Y0 | BCETO TeJIa PRIOB! YBEJIUYHUBAET-
CA ¥ OHA ILTaBaeT yiKe HA ~ 3nf 20 raybunHe. Takum obpasom peiba Mo-
JKeT B ONpefesIeHHBIX IIPEeJeaX peryJaupoBaTh INIYOHHY CBOErO IOTpyaKe-
Hus. KUTE peryaupyloT IrNyOHHY CBOEro NMOTDYXEHUS 3a cUeT YMeHbIIe-
HUA U YBEJUNYEeHHA 00'beMa JIETKUX.

o

re

1. Mpu KakoM YCNOBKU Ter..., HAXOARLEEeCa B XUOKOCTHU, TOHET? nnaesaeTt?
BCcnnbiBaeT? 2. Kak nokasaTh Ha OnbiTe, 4TO BEC XUAKOCTU, BbITECHEHHOK Nna-
BaOLLUM TenoMm, paBeH BecCy Tena B Bo3ayxe? 3. HeMy paBHa BbiTankuealoLias
cuna, KoTopas AeWCTBYET Ha Teno, nnasawlee Ha NOBEPXHOCTU XNAKOCTWU?
4. Kak 3asucut rnybruHa norpyxeHus B XWIKOCTb Njasawilero Tena oT ero
NMAoTHOCTU? 5. [ToYeMy BOAHbBIE XXMBOTHbLIE HE HYX/1AIOTCR B NPOYHBIX CkeneTax?
6. Kakylo ponb Urpaer nsnasaTtenbHelit Ny3bipb y pelb? 7. Kak perynupylot ray-
BUHY NOrPYXeHNa KNThbi?

$

1. Ha Becax ypaBHOBECHJIM OTJIUBHOI cocyj ¢ Bomoi (puc. 142, a).
B Boxy onyceTruny nepeBAHHBIA Opycok. PaBHOBecHe BeCOB cHayaJja Hapy-
munock (puc. 142, 6). Ho Korga BeA BoJga, BLITECHEHHAS MIABAIOIUIM
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6pYCKOM, BRITEKJa U3 COCYA4, DPABHOBECUE BeCOB BOCCTAHOBMJIOCH
(puc. 142, 8). O6'bsAICHUTE BTO ABJIECHUE.

2. Ha pucynke 143 u3obpaKeHO OJHO UM TO Ke TeJso, NJiaBaloliee B
JBYX PAsHBIX XUAKOCTAX. IlnoTHOCTh Kakoil wugkocTH 6oasme? Iloue-
My? YTO MOMKHO CKAa3aTh O CHJIE TAMKECTH, NeMCTBYIOIeil Ha Teno, U ap-
XUMEJOBOH cHJIe B TOM U JPYroM caydae?

3. Aitmo (mau xKapTodesHa) TOHET B IPECHOH BojJe, HO MJIABAET B CO-
Jenoi. O0bscHuTEe nouemy. IIpoHabaogaiTe 3TO caMu HA OIBITE.

4. NzobpasuTe rpaduIecKu CUJIkI, AEHCTBYIONNE HA TEJ0, IJIaBaro-
ITlee Ha BOJIe, BCILJIRIBAIONIEE HA IIOBEPXHOCTEL BOALI, TOHYIIEE B BOJE.

5. [lonbaysach TabaunaMu aoTHOCTY 2—4, oupejenuTe, Tela U3 Ka-
KUX METANIOB OYAYT IIJIABATL B PTYTH, 8 KAKHWE — TOHYTh.

J

dpannyackuii yuensrii Jexapm (1596—1650) pis meMoHcTpamuu
HEeKOTOPLIX 'MIPOCTATHUECKHUX SIBJIEHUH NpuagyMas npubop.
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Bricokuit crexasaHABI cocyn (6aHKy) Ha-
l ’ | TOJIHATH ROMIO¥, OCTABJISAIA CREPXY cOCYAa He-
) : | 60JBIION 06'beM BO3AYXa. B 9TOT cocyn onycKanu
HeOONBINYI0 IIONYI CTEKJAHHYID (GUIrypKY.
DUrypry BamoNHAIM YACTHYHO BOIAOW U Uac-
] TUYHO BO3JAYXOM TAK, UTOOBI OHA TOJLKO He-
* / MHOI'O BBIXOAMJIA U3 BOAbI. CBEPXY CTEKJISHHBIN
‘{ COCY/ IIJIOTHO 3aKPBIBAJIM KYCKOM TOHKOH KOJMKH.

f

Haykumas Ha KOXY, MOMHO OBIJIO 3ACTABUTH
i ¢bUrypKy IJIaBaTBE B BOJE WM HA BOJAEe, a TaKiKe
\ ) TOHYTh.
WUarorosbre Tarkoir mpubop M IIpomenaiiTe c
HUM OIBITh. PUrypKy 3aMeHUTe HeOOJBLIITUM
IONJIABKOM, a COCY/Jl 3aKpOoNTe PE3NHOBOU IIJIeH-
Kot (puc. 144, a. Ha pucynke 144, 6 nsodparked
JIPYToil BADHAHT HTOTO Ipudopa).
Ob0scHuTe geiicTBue npubopa. IIpogemoncrpupyiitTe Ha aToM Mpubo-
pe 3aKOHKI ILJIaBAHUS TeJN.

Cyna, miaBaloIye II0 PeKaM, 03epaM, MOPAM U OKeaHaM, ITOCTPOEHBI
13 PA3HBIX MATEPHUAJIOB C PA3JIMYHOM NMIOTHOCTRIO. Koprnye cyxos o6b1uHO
IeJIaloT M3 CTAJBHBIX JIUCTOB. Bce BHYTpeHHUEe KPeILJIeHUsT, TPUAAIOIITTe
cylaM IPOYHOCTE, TAKIKE HU3NOTOBJISIOT U3 MeTAIIOR. [lnsi nocTpoiiku cy-
OB HCIIONBL3YIOT pa3JNUHble MATEPUAJBI, UMeION[Ie 10 CPABHEHUIO ¢ BO-
IOH Kax GOJBIIYIO, TAK M MEHBIIYIO IJIOTHOCTD.

Bnaronaps uemy ke cyfa Jep:xaTcs Ha Boje, IPUHUMAIOT Ha 6OPT U
IIePEBO3SAT HOJLIITHE TPY3hI?

OnzIT ¢ maasaomuM TeaoM (§ 50) nokasasr, YTo TeJIO BRITECHSET CBO-
el NOJABROAHON YACTHIO CTOJNILKO BOALI, UTO BeC 3TOMH BOABI PABEH BeCcy TeJa
B BO3ZyXe. JTO CIIPaABEeJJINRO ¥ JJIA JII060T0 CYAHA.

Bec BOabI, BBITECHAEGMOH NOXBOJHONH YACTHIO CYAHA, PARBEH BeCy
CYZHA C rPy30M B BO3/IyXe WJIN CHJIe TAMXKECTH, NeHCTRYIoUlell HA CYTHO
¢ Ipy3oM.

T'ny6buHy, HA KOTOPYIO CYIZHO IIOrPYIKAeTCA B BOJY, HA3BIBAIOT
ocanxoi. Hambonbmas fonyckaeMas ocafika oTMe4eHA HA KOPIyce CYJ-
Ha KpAacHOH JIMHMe!l, Has3sIBaeMON RaTepIHHMe (0T ToJUTaHL. 8amep —
BOJA).



T'nasa III.

Bec 800bt, 8bimecnsemoli cy0Hom npu nozpysxeHuu 0o eamep-
JUHUU, PABHbLiL cune maixcecmu, Oelicmayroweil Ha cyoro ¢
2py3om, Ha3vieaemcsa 6o0ouimeu,eHuem cyona.

Celiuac AJA 1epeBO3KY HeMTH CTPOAT CyAa BOLOUIMEILEHUEM
5000000 kH (b - 109 kH) u Goxblie, T. €. UMeIONHEe BMeCTE C I'Py3OM
macey 500 000 1 (5 - 10° 1) u Goee.

Eciu u3 BOLOM3MEIeHUA BLIYECTH BEC CAMOTO CYAHA, TO ITOJYYUM
IPY30I0ABEMHOCTL STOT0 cyAHA. ['py30mMOABEMHOCThL IIOKA3hIBAET BeC
rpysa, IepeBo3uMOro CyIHOM.

CynmocTpoenue cyinecTBoBanio eille B JlpeBHem Erumnte, ®UHUKNH,
Hpesaem Kurae.

B Poccuu cygocTpoenue sapoausocs Ha pyoexxe XVII—XVIII ss. Co-
OPYKAJUCH TJIaBHBIM 00pasoM BoeHHbIE Kopabiu, HO uMeHHO B Poccuu

OBLJIN CO3JaHbI IIEPBHIY JIEAOKOJ, CYyAa C IBUTraTeJIeM BHYTPEHHETrO Cropa-
HUS, ATOMHBIN JTeNOKOJI « APKTHUKA» .

o

1. Ha 4yem ocHOBaHO nnaBaHue cygoB? 2. HT0 Ha3bIRAKT 0CAAKON cyaHa?
3. Y710 Takoe BaTepanHua? 4. YTo Ha3bliBaOT BOAOU3MELLEHWEM CyaHA?

¢

1. Kax uamMeHuTCca ocaaka Kopabisa IpU mepexoje U3 pexu B mope?
OTBeT 00BJACHUTE.

2. Cunna Taxectu, aecrByromada Ha cyaao, 100 000 xH. Kakoii
00'beM BOJBI BEITECHSET 3TO CYAHO?

3. IlnoT, NARBYIMI IO peKe, UMeeT IIomanh 8 m2. Ilocse Toro Kak
HA Hero NMOMECTUJIH I'Py3, ero ocagka ysennuwiaack Ha 20 cm. KakoB Bec
IIOMEIIeHHOTO Ha IJIOT Ipy3aa’?

s

1. Ha pucynke 145 usobparxkeHnl gBa nipufopa, mjiaBaronide B BOIE,
Ha3bIBAEMbIE apeoMeTpaMH.

IlosicneHue. 3Tn nNpuUbBOPHI UCIIONIB3YIOTCA AJISA U3MEPEHMUs ILJIOTHOC-
T JKUJKOCTU. [lepBBIfi apeomerp, M300pa’KeHHBINH HA pucyHke 145, a,
[IpegHASHAYEH A MUAKOCTEl, HMEIONUX ILJIOTHOCTh MEHBIIYIO, YEM BOJA.



T'raea I11.

[leneHuss Ha HeM HaHeceHHl cBepxy BHu3. Bropo#
(puc. 145, 6) — nns KUAKOCTEH ¢ IIJIOTHOCTHIO H0OJTh-
me, yuem Bona. JlesleHWsT HA HEM HAHECEHBI CHU3Y
BBepX. Hudpoit 1000 o6o3HaueHa IJIOTHOCTH BOABI:

p=1000 X
M3

a) O0bsaAcHUTE JefiCTBHE TaKUX NPUGOPOB.
6) Ucnonpayss npobUpPKYy WIH JEePEBAHHYIO TIa-
JIOYKY U KYCOUKH CBUHIZ, M3TOTOBLTE APEOMETDPHI
JULSL JKUJTKOCTEeH, HMEIOIMX NJIOTHOCTU OONBINYIO U
MEHBIIIYIO, YeM BOJA.
2. HanefiTe B cTakaH BOALI, BBEJUTE B BOLY KOHEI]
NUITeTKU ¥ BRINYCKAWTE U3 Hee HOHEMHOTY BO3yX. 3aTeM HabepuTe B ITHANET-
Ky HEeMHOI'0 JKUJKOr0 Macjia ¥ HycKaiire ero nof Bofoi 1o Kamie. YTo BbI Ha-
omonaere? Cuenaitre BBIBOL.

C [aBHUIX Bpe. _H JIOAM | __J1aii O BOSMOXKHOCTH JIETATh HAJ 061aKaMu,
ILIaBaTh B BO3AYIITHOM OKeaHe, KAK OHU ILIABaJIU N0 Mopio. [LId Bo3myxo-
ILUIABAHUSA BHAYAJIE MCIIOJIB30BANW BO3AYINHLIE MIaphl (puc. 146), xoTopble
PaHbIIIE HATIOJHAIU Har PETBIM BO3LYXOM, ceiiuac — BOJOPOJIOM VLI T'eJTUEM.

Jst TOro 4ToOk! 1Iap NOZHAJCST B BO3LYX, HEOOXOAUMO, YTOOLI apXu-
MeZOBa cuia (BeITaJKUBaomasn) F, gelicTByiomias Ha miap, 0bwia 60J1b-
nie CUJIbI THXECTH F ., T.e. Fpo > F ...

ITo mepe nMOAHATHSA NI pa ESEPX apX ..[e0Ba CUJAa, JeHCTBYIOIIAA HA
Hero, yMeHbIIaerca (Fp = gpV), Tak KaK IJIOTHOCTh BEPXHUX CJIOEB aTMO-
cdepsl MeHBIITe, YeM Y NMOBEPXHOCTU 3eMJIn. UTOOLI MOAHATHCA BBIINE, C
mapa cOpachIBalOT CIIEMUANBHO B3SATHIN AJA oTOH lesu rpya (bamrmact) U
aTUM 00JieruaioT map. B KOHIIE KOHIIOB IIap HOCTHTAaeT CBOEH mpejeib-
HOU BBICOTHI noaeeMa. [[Jia cnycka niapa us ero o600k nNpu ITOMOIIHT
CIEIMAJIFHOIO KJIATIaHA BREINNYCKAIOT YacTh rasa.

B ropusoHTanbHOM HaIpaBJIeHHH BO3AYIIHBLIN HIAp IepeMellaeTcA
TOJBKO IO NeHCTBUEM BETPa, MOATOMY OH HA3LIBAETCH adpoOCTATOM (OT
rped. asp — BO3AyX, Cmamo — crosinui). s ucciieJOBaHUSA BEPXHUX
cJI0eB aTMoc(dephl, cTpaTochepsl e1le He TAK JaBHO IPUMEHAINUCH OI'PDOM-
Hble BO3IYITIHLIE I1ADBEI — CTPATOCTATHI,

Jlo Toro KaK Hay ..LJIUCh ¢ ., .UTEL DOJIBOINE CAMOJIETHI AJIA IIEPEBO3KU IO
BO3AYXY TMACCAXKUPOR U TPY30B, NPuMEHSLIN YIIPABJISEMbIe A3POCTATHI —



Trasa I11.

Oupuoscabnru. OHA UMeOT YIJIWHEHHYIO AT
topmy, oA KOPIIYCOM TMONBEINTUBAETCS
TOHZOJNA JIJIST TIACCAMKUPOR U T'OHJONA C |

JBUTATEJIEM, KOTOPBLIA IIPUBOSUT B JIBU- - /
JKEHMe TIPOoTieIep. . . "/”"““ -
Bosgyniaeiii nmiap He TONBKO CaM T N

ODOOJHUMAETCA BBepX, HO MOMET NOj- ' ‘ ,
HATL U HEKOTOPBIM Ipya: kKabuuy, Jro-
Jned, npubopsl. ITosTomy, A TOTO YTO- ° e
OBl Y3HATH, KAKOH I'py3 MOYKET TTOJHATH
BO3IYIUHLIN MMIap, HE0BXOAUMO onpeje-
JUTE €0 NOOBeMHYIO CUNY.

Ilyers, Hanmpumep, B BO3AYX 3amy-

meH map obwemom 40 M3, HANOJHEHHBIA reamreM. Macea reauda, 3amo-
HAwomaa oboJoYKy mapa, 6yjger paBua: m, = p.V = 0,1890 -K—I[; 40 M3 =
M
H
7,2 kr = 71 H. Briraa-
KT

KUBAIOIIAA JKe cuyia (apXuMe[oBa), JeHCTBYIONIAad Ha 3TOT IIap B BO3AY-

= 7,2 Kr, a ero Bec paBeH: P, = gm.; P.=9,8

Xe, paBHA Becy Bosayxa ofmemoM 40 M3, T.e. FA = BPpospVs Fa =

—98 2 135 .40M3=520H.
KT M3

3HAYUT, ATOT INAP MOXeT NONHATL rpy3 Becom H20H — 71 H
=449 H. 9T0 U ecTh ero NogLeMHAA CUJIA.

[Ilap Taxoro ke o6bemMa, HO HAMOJHEHHBLIH BOJOPOAOM, MOJKET ITOJ-
HATH rpys BecoMm 479 H. 3HauuT, nogrbeMHasa cija ero 60JbIle, YeM II1a-
P2, HATOMHEHHOro reaueM. Ho Bee e galle UCIONB3YIOT TeJIUil, TaK KaK
OH He M'OPUT U oaToMy DeaonacHee. Boxopoy ke roproduii raa.

T'opasmo mporie oCyIecTBUTL NOABEM U CIYCK I1apa, HAMOJIHEHHOT'0
ropsiayuM BO3AYXOM. J[JA 2TOro moJ OTBEPCTHEM, HAXOZAIIUMCA B HUK-
Heil 4acTH IMapa, pacrojaraioT ropeaky. IIpu momMoniu rasoBoii ropenkm
MOXXHO PEryJINPOBATE TeMIIEPATYPY BO3AYXA, 2 3HAYUT, €0 IJOTHOCTh U
BBITAJIKMBAIOIITYIO CUJIY. YTOOR! A TOAHANCS BRIITE, TOCTATOYHO CUJb-
Hee HATpeTh BO3AYX B HEM, YVBEJIHUUYHB IJIaMsaA ropenaku. Ilpn yMensuresun
ILJIaMEeHH! TOpeJIKM TeMIIepaTypa BO3AYXa B Iape yMeHbIIaeTcd W II1ap
ONyCKAETCA BHUA.

MosxHO mogo6paTs TaKkyio TeMneparypy liapa, Ipu KoTopoH Bec Ira-
pa ¥ KabuHLI 6yeT paBeH BRITAJTKUBAIOMEHR cune. Torga map moBUCHeT B
BO3JIyXe U ¢ HeTo GYIeT Jerko NpoBOAUTEL HABIIOMeHNAS .



I'nasa II1.

Ilo Mepe pAa3BUTHA HAYKH NMPOUCXOUIN U CYIIeCTBeHHEIe H3MeHEeHUSA
B BO3AYXOILTaBaTeJbHOW TexHuKe. IlogBuachk BOBMOMKHOCTE IS CO3JA-
HHUA HOBBIX 000JIOUEK [JIA adPOCTATOB, KOTOPHIE CTAJIN NPOYHBIMU, MOPO-
30yCTONUYHMBBIMHY K JErKUMU.

HocTusxennsi B o6JaCTH PASUOTEXHUKY, dJIEKTPOHUKHA, aBTOMATUKHU
[IO3BOJIMJIY CO3NATH OECIUJIOTHRIE A3POCTATEHI. OTH A3POCTATHI UCTOIb3Y-
IOTCS IS U3YUYEHHUSA BO3AYIIHKIX TEIeHUH, 1A reorpadUecKUX U MeIH-
KO-6HOOrnyecKuX UCCIEAORAHUM B HMMKHUX CJIOAX aTMocheph.

D) 4

1. Mo4eMy BO3AYLIHbIE WAPbl HAMOAHAKT BOSOPOLOM unu renuem? 2. Kak
paccyvTartb NOABLEMHYIO CUAY LWapa, HanonHeHHoro renvem? 3. [Nodemy
YMEHbLIAeTCa BbiTAJIKUBAKOLLAA Cuna, AEeWCTBYIOLan Ha Lap, no Mepe ero
nopvema? 4. Kak perynupyioT BeICOTY NoabeMa BO3AYLUIHOMo wapa, HanosHeH-
HOIO rOPAYUM BO3OYXOM?

$

1. Ha Becax ypaBHOBellleHa OYTHLIKA, BHYTDH KOTOPONl HAXOTUTCA
CoKATRIH BO3YX. Yepes MpobKY OYTHIJIKU IPOMYINEHA CTEKJIAHHAS TPY6-
Ka ¢ KPAaHOM, K HAPYXHOMY KOHITY KOTODPOIl IpHBA3aHA 060JI0UKA pe3n-
HoBoro mapa (puc. 147, a). Ecin uacTh Bo3Aayxa U3 OYTHIIKY NepefiieT B
obosoury u pasayet ee (puc. 147, 6), To paBHOBeCHUe BeCOB HAPYIIUTCH.
O6bacHUTe HAOIIOLaEMOE ABJIEHUE.

2. Ha Becax ypaBHOBECUJIU JIETKUH CTEeKJIAHHEIN IMapUK. 3aTeM BECHI
IIOMECTHJIN IO KOJIOKOJI BO3AYIIHOTO HACOCA U OTKATAJIM BO3AYX. PaBHO-
Becue BecoB Hapymmwiocs (puc. 148). Ilouemy?



I'masea IV

B 00b11eHHON KU3HM CJIOBOM «paboTa» MBI HA3LIBAEM BCAKHH IMOJIe3-
HBIA TPy paboyero, HHXKEHEpPa, YIEHOro, y4aIerocs.

IlousaTne pabomb:t B PU3MKe HECKOJbKO HMHOE. OTO OIpeAe/IeHHAs
¢drsuyecKas BeJHMUYNHA, a 3HAYUT, ee MOXKHO N3MepUTh. B du3uke usyga-
IOT IIpeXK e BCEro MEeXaHUIEeCKY0 padory.

PaccMoTpuM nmpuMephl MEXaHUUYECKOH paboThI.

IToesn nBusKeTCA IOJ AEeUCTBUEM CUJIBI TSArU 3JIEKTPOBO3a, IPHU 3TOM
coBeplaeTca Mexanndeckas padora. Ilpu BeICTpese U3 PYXKBA CHUJIA JAB-
JIEHUS IIOPOXOBBIX ra30B COBEpPIIAET pabdoTy — mepeMermaeT MyJIo BIOJb
CTBOJIA, CKOPOCTh IIYJIH IIPH 3TOM YBEJINYHBAETCH.

3 atux IIpHUMEpPOB BUOHO, YTO MeXaHHYeCKada paﬁo'ra coBepmiaercs,
Korjga TeJio IBHUXKETCA ITOJ }IeﬁCTBI/IeM CHJIBI.

Mexanunueckass pabora coBeplraerca M B TOM cJydae, Korja cuja,
JelCcTBYsl HA TeJo (HampuMep, CUJia TPEHUA), YMEHBIIAeT CKOPOCTh €ro
aBmkenus. Henas nepeBUHYTH Kad, MBI C CHJIOH HA HEro HaJaBJINBA-
€M, HO €CJIU OH IPDU DTOM B ABH)KEHWE He IIPUXOJUT, TO MEXAHUYECKOHN
padoThI MBI He COBepINaeM.

MosKHO nIpe/icTaBUTH cebe ciydait, Korja Tesio IBUXKeTcsa 0e3 yuacTus
cuJ (1o UHEPIMU ), B TOM CJIy4Yae MeXaHHYeCcKasa paboTa TaKixKe He COBEp-
LIaeTcA.

Hrak, mexaHuyeckasa pabora coBepmaercsa, TOJAbKO KOrga Ha TeJo
JeHCTBYET CMJIa M OHO JBUIKETCH.

Hetpyaso noHaTs, 4To ueM 6ObINAA CHJIA AEHCTBYET HA TEJIO M UeM
JIJINHHEE NYTh, KOTOPRIA IIPOXOJAMT TEJO0 IOJ AeHACTBUEM 3TOH CHMJIbI, TEM
60nbIT1aA coBepliaeTca paGoTa.



T'nasa IV. .

Mexanuueckasa pabora nmpsamMo NMPONOPLMOHAJNLHA MPUJICKEHHOR CH-
JIe M IPAMO MPONOPIMOHAJBHA POHIEHAOMY MYTH.

IToaToMy yCcJOBUNIKCE U3MeDATE MEXAHHYECKYIO paboTy IPOU3RBEIE-
HHUEeM CHJIbI HA NIYTh, IPOMJeHHBIN 10 HAIIPABJIEHUIO 3TOM CUJIBI:
padora = cula x NyTh,
LJTH
A = Fs,
rae A — pabora, F — cHJa M1 S — NPOUJEHHBIA Ty Th.

3a eduHuyy pabomwv. npurumamm pabomy, co8epuiaemylo cu-
nott 6 1 H, na nymu, pasnom 1 m.

Epununa patorkl — dwcoyav (k) HasBaHA B 4eCTh AHTJINICKOIO
yueHoro [xoyna. Takum o6pasom,
1dx=1H-m.

Hcernoneayrores Takske u kunodxcoyau (klx).

1 xJTox = 1000 ok,
1 Tx = 0,001 x]lx.
dopmyna A = Fs npumenuma B TOM caydae, Korga cuna F nmocroanra
¥ COBITAJA€T C HAITIPABJIEHUEM JBUIKEHUSA TEJIA.
Ecnu manpaBiieHUe CUJIBI COBNAJAET ¢ HANPABJICHUEM ABUIKEHUS Te-
Ja, TO JaHHAA CHJIA COBepIIaeT noLodH U MmelbHY0 padory.
Ecau ke aBu;keHWe TeJla MPOMUCXOJUT B HANIPABJIEHUM, NIPOTHBOIO-
JIOXKHOM HAIPABJIEHUIO NPUIOKEHHOH CHJIRI, HATIpUMeED, CUJIbl TPEHUS
CKOJNBXKEHUS, TO JAHHASA CUJIA COBEPIIAET Ompuyamenbhyio paborTy.

A = —F 3.

Ecau HanpasJeHUe CUIBI, AefCTBYIONIEH HA TeJI0, HepleHIUKYIAPHO
HATIDABJEHUIO JBMIKEHUSA, TO aTa CHJa paboThl He coseplaer, pabora
paBHA HYJIO:

A=0.

B nanbHeiilnieM, roBopsa 0 MeXaHHUYeCKOH pafore, MBI 6Y/IEM KPaTKO
HA3bIBATH € OJHUM CJIOBOM — paboTa.

IIpumep. Beruncaure paboTy, COBEpPITaeMyio IPH MMOABEME I'DAHUT-

HOU miautwsl obwemom 0,5 M3

2500 “—‘;
M

Ha Beicoty 20 M. IlmoTHoCTh, rpaHuTa



I'rasa IV.

3anumeM ycJIoBYe 3aIaYM U PEIIUM ee.
Iano: Pemenue:
V=0,5wm° A =TFs,
> — 2500 KF rme F — cuia, KOTOPYIO HYKHO IPUIOMKUTL, YTOORI
3 PABHOMEPHO HOAHUMATHL IJIATY BBEPX. OTa CHUIA IO
h=20m MOJYJIIO PaBHA CUJle TskecTH F .., NelcTBylommel Ha
— - A mmry, T. e. F = F, ... A cHIy TAXKeCTH MOXHO OIpe-

A—? JeJINTh IO Macce TUIHUTHL: Fo... = gm. Maccy IINTH

BBEIYMCJUM, 3HAA €e¢ 00beM M ILIOTHOCTL TpPAaHUTA:
m = pV; s = h, T. e. IyTh pPaBeH BEICOTE MOABEMA.

Urax, m = 2500 = - 0,5 Mm% = 1250 xr.
M

F=98 }% . 1250 kr ~ 12 250 H.

A=12250H"-20 M = 245 000 [I)x = 245 xJIx.
Otger: A = 245 g]Jx.

&

1. Kakue pgBa ycnoBusi HeO6X0AUMbI ANIA COBEPLLEHUA MexaHuU4eckol pa-
60Tbl? 2. OT KakMx ABYX BEANYUH 3aBUCUT CcOoBeplLLieHHas paboTa? 3. HYT1o npu-
HUMaAIOT 3a efnHULY paboTtel? 4. JaliTe onpeaeneHve eauHULsl pabotel 1 Ix.
Kakue elle eamHuubl paboTel Bol 3HaeTe?

$

1. B kakHuX U3 HUKENepEeUNCcJeHHLIX CJIYIaeB COBEPOIAeTCS MeXaHU-
yeckasi paboTa: MaJIBYUK BJIe3aeT HA AepeBo; AeBOYKA UI'DAET Ha MUAHU-
HO; BOJIA TABUT HA CTEHKY COCYJa; BOJA HAJAET C IJIOTHHEI?

2. Ilo rnagKoMy ropu30HTAJIBHOMY JbIY KATHTCA CTAJLHOUA LIAPHK.
JlonycTuM, 4TO COMPOTHRIIEHHE NBHYKEHUIO MIAPDHKA (TpeHHe O JeJN, COo-
MPOTURJIEHHE BO3AYXa) OTcyTcTBYyeT. CoBeplIaeTcs Jid IpH 3ToM pabora?

3. Ilpu momMoIu MONBEMHOTO KpPaHA HOAHSAJH rpya maccoit 2500 kr
Ha BrIcoTy 12 M. Kakast pa6oTa npu 3ToM coBepIHaeTcsa?

4. Kaxas paGoTa coBeplllaeTcd NPpH oI beMe 'MIPABIHIECKOIO MOJIO-
Ta maccoit 20 T ma Bercory 120 cm?



T'nasa IV.

y:

1. BeiumcauTe MexaHU4YecKylo paboTy, KOTOPYIO Bbl COBEpPIIIAETE,
pPaBHOMEPHO NOAHMMASACH C IEPBOr0 Ha BTOPOU 3TaX 3KaHUA IIKOJILI. Bee
HeoOXOoaUMEIe JaHHbIe TIOJIYYHUTe CAMY, Pe3yJIbTAaT 3allMIINTE B TETPAAb.

2. PaccuuraiiTe, KaKyl0 MeXaHUYECKYIO pabOTy BHI COBepIIaeTe, pPaB-
HOMEPHO HPOXOoAs 1 KM IyTU IO FOPU3OHTAJILHOU Jopore. Pe3ysbTarThl
3aOUIIKUTE B TETPAb.

Yrkaszanue. Yenosexk, paBHOMEPHO U IIO0 POBHOMY I'OPH30HTAJIBHO-
My IOyTU, coBepinaet nupumepro 0,05 Toi paboThl, KoTopas TpeboBaiach
OBI JJ1A TOAHATHA 3TOTO YEJOBEKAa Ha BHICOTY, PABHYIO AJIUHE YTH.

Ha coBepuienne ogHOM M TOH 2xe paboOThl Pa3iNYHBIM JBUTATEJIAM
Tpebyercss pasdHoe BpeMsa. Hanpumep, nogbeMHBII KpaH Ha CTpPOHKe 3a
HECKOJILKO MHHYT MOJHUMAET HA BEPXHUHU 3TaX 3MAHUSA COTHU KHDIIU-
veit. Ecau ObI 3T KUPIIMYY TepeTacKUBAJ pabouuii, To eMy AJA 3TOTO I10-
TpeboBaNoCh OLI HECKOJBKO 4acoB. llpyroi mpumep. 'ekTap 3eMsan Jo-
mIagb MOJKeT BeraxaTh 3a 10—12 4y, TpakTop Ke ¢ MHOTOJIEMEINHBIM ILTY-
roM aTy pabory BeITToJHUT 3a 40—50 MuH.

fAcHO, UTO MOABEMHBIA KPaH Ty 3Ke paboTy cOBepIIaeT GrICTpee, YeM
paGouuii, a TpakTOp — OBICTpDEE, YeM JiolaAh. BHICTPOTY BBITIOJHEHUA
paboThHl XapaxKTepuayioT 0cob0i BeITMUUHON, HA3LIBAEMOH MOULHOCTMBIO.

MoOmHOCT, PABHA OTHOIIEHNIO pabdOTHI KO BpEMEHH, 3a KOTOpoe OHa
OBllIa COBEpUICHA.

dmobbl 8blyuciUMb MOUWHOCMb, HA00O pabomy paizdeaiumdv HA
8pemsa, 8 me4eHue KOmMOpPO2o coéepuiena ama padéoma.

abora
MOIIHOCTh = pabora .
BpeM«H

A
N=—,
t
rae N — MONIHOCTE, A — paboTa, ¢ — BpeMs BhINOJHEHUS PaboTHI.

MOIIIHOCTB — BeJIMUHUHA OOCTOAHHAaA, KOrJa 3a KaKAYIO CEKYHAY CO-

HIIA

A
BepHIraeTcad OAUHAKOBadA paGOT&, B APYTHUX CJyYaAaAX OTHOIIIeHHNE ? oI1Ipe-

AeadAeT CPEJHIOI MOIITHOCTL:



T'nasa IV. .

Nep =

A
-

3a euHUYY MOUWHOCTU NPUHUMAIOM MAKY0 MOUWHOCMb, NPU
xomopoil 8 1 c cogepuwaemcsa paboma 8 1 Jx.

3Ty eIUHUITY HA3bIBAIOT 8ammom (BT) B 4eCTb aHIJIMHACKOT'O YYE€HOTO
Yarra.

HUraxk,
1 BarT = M,HHHIBT=1 M.
1 cexynnma c

BarT (m2K0yab B ceKyHay) — 1 Br (1 I%c)

B TexHWKe MIMPOKO HCIIONBL3YIOT DOJiee KPYIHBIE eAUHMIILI MOITHOC-
™ — ruaoeamm (kBt), mezasamm (MBrT).

1 MBt =1 000 000 Br 1 Br = 0,000001 MBT
1 xBr = 1000 Bt 1 Bt = 0,001 kBt
1 mBt = 0,001 Bt 1 Br = 1000 mBT

Ilpumep. HaiiTu MOIIHOCTE TIOTOKA BOJbI, IIDOTEKAOIIEN Yepes IIJI0-
THHY, €CJIM BBICOTA NaJleHusd BOALI 25 M, a pacxon ee — 120 M3 B MHUHYTY.

3anunrem YCJIOBHE 3afa4YH H DEIVIM ee€.

Hano: Pemienue:
h=25m Macca nagaromei Boger: m = pV,
V=120m°3
v m = 1000 XL - 120 M3 = 120 000 xr (12 - 104 kr).
p=1000 = | M3
t=60c M Cuna ramxecTH, JedCTBYIOAS HA BOAY:
H F=gm,
g=9,8 = H
KT F=9,8 — +120 000 xr =1 200 000 H (12 - 10° H).
N_—?

Pab6oTa, coBepliaemMas MOTOKOM B MUHYTY:
A=Fh,

A=1200000H"-25m= 30000 000 I« (3 - 107 k).
MoinsocTh noTOKa: N = ‘? ,

_ 30000 000 M
60 c

N = 500 000 Bt = 0,5 MBT.

OtBet: N = 0,5 MBr.
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PasnuuHbie ABUTATEJH UMEIOT MOIHOCTH OT COTBIX U JeCATHIX AoJeil
KMJIoBaTTa (ABUraTeJ b SJIEKTPUUYECKOH OPUTBBI, IMIBEHHOW MAaITWHBI) A0
COTEH THICAY KUJIOBATT (BOAAHBIE M IADOBHIE TYPOHUHEI).

Tabruua 5
MomHoCTh HEKOTOPHIX ABMraTenaeii, kBt
AsTomMo6uns «Boara-3102» 70 Paxera-sHocurenn
KOCMHYECKOTO
Camoner Ar-2 740 Kopabus
Jusens Tensrorosza TO10JI 2200 «BocTok » 15 000 000
Beproner Mu-8 2X1100 «DHeprus» 125 000 000

Ha kaxgom pgBurarese mMeercss Tabauuka (Dacropr JBUraTess), Ha
KOTOpO# YKa3aHBI HEKOTODEIE JaHHLIE O JBHUTraTele, B TOM YHCJE U €ro
MOII[HOCTB.

MOoIIHOCTE YeJIOBeKAa MPH HOPMAJIBHBIX YCJAOBHAX PabOThI B CpeIHEM
paBHa 70—80 Br. CoBepias OpblKKM, B36eras no JeCTHUIE, YEJOBEK
MOYKET Pa3BUBATEL MOIIHOCTE K0 730 BT, a B OTJeABHBIX CIydasxXx U 6OJIb-
MyIo.

3Has MONIHOCTL JBUTATEeNJsI, MOXXHO paccyuTaTh paboTy, COBepImae-
MYIO 3THUM JBUTraTeJeM B TeYEHUE KaKOTro-HUGYIb IPOMEXYTKA BPEMEHH.

W3 bopmynm N = é CJeNyeT, YTO
A = Nt.

dmobbl. 8bluucaums pabomy, Heo6X00UMO MOULHOCMb YMHO-
HUMb HA 8pems, 8 MeUerHue Komopozo CoO8epuLalacy sma pa-
ooma.

Ilpumep. {puraTesb KOMHATHOI'O BEHTUJIAATOPA HMEET MOIIHOCTh
35 Br. Kakyio paboty oH coBeprraer 3a 10 muu?

3anuiem YCJIOBHE 3aJa9U U DENTNM ee.

0171 Pemenue:
A= Nt,

600 ¢ A=35BT-600c=21000BT-c=21000Ix =
= 21 xJIx.

Oteet: A = 21 x][x.
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2

1. Y10 NnokasbiBaeT MOLLHOCTL? 2. Kak BbIYUCIUTL MOWHOCTb, 3Has paboTy
v Bpema? 3. Kak HasbiBaeTca egumHunLia mowHocTu? 4. Kakne eamuunubl MOLL-
HOCTW NCNOMbL3YIOT B TexXHUKe? 5. Kak, 3Has MOLHOCTb U Bpems paboTsl, pac-
cuuTaThb pabory?

$

1. C nixorunsl BeicoToil 22 M 3a 10 mun nmagaer 500 T Boxnl. Kakas
MOIITHOCTEH PA3BUBAETCS IIPH 3TOM?

2. KakoBa MOIIJHOCTH UEJIOBeKa IPU XOAk0e, ecsiu 3a 2 4 OH JeJiaeT
10 000 wraros u 3a Kaxxkabril mar coepuiaet 40 >k paGorTer?

3. Kaxyro paboty cosepiiaer asurartejs momiHocTbio 100 KBt 3a
20 muu?

4. Tpaucmoprep 3a 1 ¥ moguumaer 30 m3 mecka Ha BeICOTY 6 M. BEHI-
YUCJUTE HEOOXOJUMYIO IJs 3TOH paboThl MOIHOCTHL ABUrarTenas. [lior-

KT
HOCTB Iecka 1500 —-
M

5. BripasuTre B KHJIOBATTAX K MeraBaTTax MoInHocTs: 2500 Br;
100 Br.

Bripasure B BaTTax Momuocts: 5 kKBT; 2,3 kBt; 0,3 xBT; 0,05 MBrT;
0,001 MBr.

6. IllTanructT moaHAN mrTanry maccoi 125 xr Ha BricoTy 70 cm 3a
0,3 c. Karyio cpeJHIOI0 MOIIIHOCTh PA3BUJI CIIOPTCMEH IPU 9TOM?

¢

1. Beruncaure MOITHOCTb, KOTOPYK BEI pa3BUBaeTe, PABHOMEPHO
IMIOAHUMAACH MeIJEeHHO 1 OBICTPO C IIEPBOT'O HA BTOPOM WJIM TPETHH 3TaX
mikoabl. Bece Heo6xXoauMble JaHHBIE TIOJIYYUTE CAMU.

2. YcTaHOBUTE IT0 MACHIOPTY MOLIHOCTE 3JIEKTPOJABUTrATENEH MBLIECO-
ca, MAcopyb6KU, KodeMOoIKH.

3. YeTaHOBUTE, Ha KAKYIO MOIITHOCTh PACCUHUTAHBI JIBUTATEIN aBTOMO-
6useil, KOTOpPLIE BEI 3HAETE.
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C He3AITAMATHBIX BPEMEH YeJIOBEK MCIOJL3VeT JJIS COBEPIIeHUsS Me-
XAaHUYECKON paboThI PA3JIMYHEIE ITPUCIOCOOIEHHSA.

KasxgoMy U3BECTHO, YTO TAXKENBIA npeaMeT (KaMeHb, INKad, CTAHOK),
KOTOPBII HEBO3MOXKHO IePeJBUHYTh HEIIOCPEICTBEHHO, CABUTAIOT C MECTA
IIpY ITOMOIIH JOCTATOYHO NJIWHHONA MANIKN — phiuara (puc. 149, 150).

T
)
/

I8

C IIOMOIIIBIO PRIYATOR TPH THICAYY JIET HA3aJ IIPH CTPOUTEJIbCTBE I1H-
pamMun B [IpeseM Erunre nmepeJBUraii ¥ MOTHUMAJH HA GOJBITYIO BRICO-
TY TSXKeJble KAMEHHBIE ILTATH (prc. 151).
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Bo mHOrux ciyuasix, BMECTO TOT'O YTOORI
IOAHUMATH TSKEeJbId I'PY3 HA HEKOTOPYIO BHI-
COTY, €r'0 BKaThIBAIOT WJIHW BTACKUBAIOT HA TY
JKe BBICOTY IIO HAKJIOHHOH ILJIOCKOCTH (pHC.
152) uwiIM NOZHMMAIOT € IIOMOMIBIO OJOKOB | |
(puc. 153). \

[Ipucnocobnenus, cayxKaigue IJId Ipeod-
Pa3s0oBaHUA CUJNLI, HA3LIBAIOT MEXaHU3MAaMH.

K npocThIM MeXaHM3MaM OTHOCATCS: Pbl-
yaz U €ro PpasHOBUAHOCTU — OJI0K, 80pOmM;
HAKJOHHAA NJAOCKOCMb U €e PA3HOBUIHOC- !
TH — KJUH, 8uHmM. B GOJBIINHCTBE CIy4YaeB
IIPOCTBIE MEXAHW3MBI MIPHUMEHSIOT JJSA TOTO,
yTOOBI ITOJIYYUTh BBEIAI'DPRILI B CHUJIE, T. €. YBe- o ’
JUYUTH CHUJAY, OEHCTBYIONIYIO HA TeJO, B He- E[o—
CKOJIBKO paa. ]/{ f

IIpocThie MexXaHU3MBI UMEIOTCA U B ObITO- -
BBIX, U BO BCEX CJOXKHBRIX 3aBOJACKUX U (ad- ‘ N
PHYHBIX MAIMIUHAX, KOTOPEIE PEXKYT, CKPYUH- | F, N
BAIOT UM MITAMIIYIOT OOJBIINE JIACTHI CTAJH
UJIM BBRITATHBAIOT TOHYAWNINE HUTH, U3 KOTO-
DBIX [OeJAaloT TKAHH. OTHU K€ MeXaHU3MbI
MOKHO O0OHADYYKUTH U B COBPEMEHHBIX CJIOXK-
HBEIX aBTOMAaTaX, [IeYATHLIX M CUYETHLIX MallH-
HaX.

) 4 . S
[ J LY |
1. Y10 HaA3bIBAIOT NPOCTLIMU MExaHu3Mammn?

2. 1na kakoi Lenu NpUMEHSII0T NpocTble Mexa-

HU3MbI? 3. Kakoi npocToin MexaH1U3M npuMeHs- -

nu 8 ErmnTe npu ctpontenscTee nupaMuag?

PaccMoTpuM caMblii MpOCTOH U pACIIPOCTPAHEHHBIM MEXaHN3M —
pbruar.

Pvivaz npedcmasasem coboii maeploe meJjo, KOmopoe moxcem

8pauyamusca 80KPY2 HENOOBUMICHOIL OnopblL.
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Ha pucynkax 149 u 150 mokasano, Kax pabouuil AJs TMOAHATUS
rpy3a UCIOJb3yeT B KauecTBe pPhIUara JioM. B nepBom ciaydae paboduuii ¢
cunor F Ha)XumaeT Ha KOHeI JoMa B, BO BTOPOM — IPUIOJHWMAET
Kouen B.

Pa6ouemMy HY’KHO IIpeonoseTh Bec Ipys3a P — CUJIy, HATIDARJIEHHYIO
BepTHUKAJIBHO BHM3. OH IOoBOpauMUBaeT OJA 3TOro JOM BOKDPYT OCH, ITPOXO-
AAmed yepe3d eJNHCTBEHHYI0O HENOOBUNCHYIO TOUKY JIOMa — TOYKY €ro
ortopel O. Cuna F, ¢ KoTopoil pabounii geiicTByeT Ha PhIYAT, MEHBIIE CYI-
Jael P, TakuM o6pa3oM, pabouuil moayuaer abiuzpbiit 8 cuge. Ilpu nomo-
I PEIYATA MOXKHO IMOTHATH TAKOU TAMKEJIbIA rpys3, KOTOPLIHN 663 pbruara
TIOOHATH HEJIb3A.

Ha pucyuke 154 nzobpaxen peiuar, och BpallleHusA Kotoporo O (Tou-
K& OIIOPBI) PACIOJIOMNKEHA MEMXJy TOYKAMM IIPHJIOXKeHUusa cuil A u B. Ha
pucyHke 155 nokasaHa cxema atoro pbiuara. Obe cunsl Fy u Fo, fedcr-

BYIOII[M€ HA PbIUAar, HAIIPARJEHEL B OJHY CTOPOHY.

Kparuaiimiee paccTogane MexAy TOYKOM ONOPHI U NMPAMOI, BIOJb
KOTOPOM JeHCTBYeT Ha pPhIYar CHJIa, HA3LIBAETCH IJEYOM CUJIBI,

Ymobv: Hailmu naewo cunbl, HAOO U3 MOYKU ONOPbL ONYc-
mumb nepnenHouKyLap HA JURUI0 Jellcm8us Culbl.

JauHa 3TOTO NEPNEHAUKYIAPA ¥ OyeT NJIeYoM AaHHoH cuibl. Ha pu-
cyHke 155 nmokasaHo, uto OA — mneuo cunel Fi; OB — medo cunsr Fy.

Cunnl, fefiCTBYIOIIHE HA PRIUAT, MOTYT IIOBEPHYTH €r0 BOKPYT OCH B ABYX
HAIIPABJEHUAX: IO XOAY WM IIPOTUB Xo[a dacoBoil crpenku. Tak, cuia

o

o

PN
>
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| F,
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F{ (cm. puc. 154) Bpamjaer pelyar no xoJy 4acoBOi# cTpeaku, a cuia Fo
BpAIIlaeT ero NPOTHR XOAAa YaCOBOM CTPEJIKH.

Ycnorue, IpU KOTOPOM phIYarl HAXOAWUTCA B PABHOBECHH IIOA AeHCT-
BUEM IIPHJIOKEHHRIX K HeMY CHJI, MOXXHO YCTAHOBHUTL Ha onkitTe. Ilpu
3TOM HAJ0 IIOMHHUTb, UTO Pe3yJbTaT JAeHMCTBUSA CHUJIbI 3aBUCUT He TOJBKO
OT €e YHCJIOBOrO 3HaYeHUA (MOAYNIsA), HO M OT TOr'O, B KAKOHM TOUKE OHa
TIPHMJIOJKEHA K TeJY ¥ KaK HaupaBRJIeHa.

K priuary (cM. puc. 154) no o6e ¢cTOPOHEI OT TOYKHM OHOPE! HOJBEINH-
BAIOT PA3JIMUHBIE PPY3H TaK, YTOOR! pPhlUar Kaj)KAhIHd pas ocTaBaJICA B PaB-
HoBecuu. [lelicTByIoNIye Ha phruar CUJILI PABHEI BECAM 9THUX Ipy30B. [lnsa
KaMXJI0To0 cJydas U3MepSIoT MOAYJIM CHJI U UX ey, U3 onkrra, naobpa-
°KeHHOI'0 Ha pucyHKe 154, sBuaHo, uto cuyia 2 H ypaBHOBelInBaeT cUly
4 H. ITpu sToM, Kak BUAHO U3 PUCYHKA, IIJIeY0 MEHbINEH CHUJLI B 2 pasa
6oJbIIe IIJIeda OoJbIIeil CUIBI.

Ha ocHOBaAHMM TaKWX ONBITOB OBIJIO YCTAHOBJIEHO YCIOBUE (IIPABUIIO)
PABHOBECUSA phIYATA.

Poiuar HaxXoguTCH B PABHOBECHH TOTHA, KOTXA CHJIBI, IeHCTBYIOUIME
Ha Hero, 06paTHO IPONOPIHOHAIBHEI NJJeYaM 3THX CHJI.

ITO IPaBUJIO MOXKHO 34TTHUCATH B BUAE DOPMYJIIBI:

Fy Ly

Fp Uy
rae Fy u Fy — cuiel, gelicTByloIue Ha pwyar, [y u Iy — nedn 5TUX CHUJI
(cM. puc. 155).

IIpaBuno paBHOBecua phiyara OLIIO YCTAHOBJIEHO APXUMEIOM OKOJIO
287—212 rr. g0 H. 3.

W3 sroro npaBuia caenyeT, YTO MeHbULell CUNOU MONCHO YPABHO-
s8ecumb npu nomouiu pwinaza 66avwiyio cuay. Ilycts 0JHO NJI€YO PHI-
yara B 2 pasa Gosasme apyroro (cMm. puc. 154). Torga, npukiIagbiBas B
TouKke A cuay, Hanpumep, B 400 H, moxxHO B TouKe B ypaBHOBECHTH
peuar cusioii, paBaoit 800 H. UToOk! TOAHATS elrfe 6ojiee TAMKENBINA Ipya,
HYJKHO YBREJIMUUTE JUIMHY IIJIeYa PhIYara, Ha KOTopoe AeicTByeT pabounii.

ITpumep. C nomMomipio peivyara pabounmil HOJHUMAET IIATY MAacCOH
240 xr (cM. puc. 149). Kaxkyio cuny npuKJagbkIBaeT OH K GombiuemMy ILie-
4y peiyara, paBgomy 2,4 M, ecau MeHbluee mniaedo pasHo 0,6 mM?
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danunieMm YCJIOBHE 3aJaYH U PDEINNM €€.

Jlawno: Pemenue:
m = 240 kr - F, Ly r
=08 KEF O NPAaBUNY PABHOBECHSA DPhIUATA FTz = l—l , OTKyzRa Fy =
ly1=24wm L,
ly=0,6M = Fzz , Tie Fy = P — Bec nnurhl. Bec nauter P = gm,
F—? H

P=9_8 = 240 xr = 2400 H.
Torxa F, = 2400 H- 2:8¥ _ 600 1.

2,4M

Oteer: F; = 600 H.

B wamem npumepe pabouunit npeoponeBaer cuny 2400 H, npwu-
KJaawiBadg K peiuyary cuiy 600 H. O nosydaeT BeIMTpPHRII B cuiie B 4 pa-
3a. Ho npu sTom mwiedgo, Ha KoTopoe AecTBYyeT pabouuil, B 4 pasa JJIVH-
Hee TOro, Ha KOTopoe feilcTByeT Rec NiUTHI (] : Iy = 2,4 M : 0,6 m = 4).

IlpuMeHnAA NpaBUJIO phIUYATA, MOXHO MEHbIIEeH CHUJIOH YPaBHOBECUTH
60ab11yIo cuay. Ilpu a3ToOM I11€490 MeHBbIIeH CUJIBI JOJMKHO OBITh AJIMHHEE
mrevya 6OJbNIIENA CHIIEL.

o

1. Y10 npeacraBnser coboi poiHar? 2. Yto HasbiBalOT NAEHOM CUNbI?
3. Kak HaliTu nnedo cunbl? 4. Kakoe aecTBUe OKa3biBAKOT Ha pbiMar CUnbl?
5. B 4em cocTouT npaBwio paBHoBecusa pbidara? 6. KTo yctaHosun npasuvno
paBHOBecUs pbidara?

Bawm yike U3BECTHO IIPABHUJIO PABHOBECHSA PhIUATa:

By _ b

Fy, I
Ilonsaysack cBOMCTBOM HpoOmOpHUM (IIpOU3BeJeHUE ee KPaWHUX uie-
HOB PABHO MPOU3BEAEHUIO CPEJHUX UJEHOB), 3AIHIIEM ero B TAKOM BUIE:

Fll]_ = F2l2.
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B neBoil yacTy paBeHCTBA CTOUT IPOM3BefleHUe CUIEI F| Ha ee mIedo
l{, a B IpaBoil — npoussefieHue cuibl Fy Ha ee IL1edo ly.

ITponasesieHne MOAYIA CUJIBI, Bpalllalolieil Tejlo, HA ee IJIeuo Ha3bl-
BaeTCAd MOMEHTOM CHJLI; OH 0003HauaeTcd 6ykeoit M. CiregoBaTeNbHO,

M = Fl.

PeIyar HaxoguTea R PABHOBECHMHM IO NeHCTBHEM IBYX CHJI, €CJH
MOMEHT CM.JIBI, BpAIITAIONU[ei ero 1o YacoBOil CTpelKe, pABeH MOMEHTY
CWJTBI, BPAIIAIONIEH ero NMPOTHB YAaCOBOMH CTPEJIKH.

3To MPABUJIO, HABKIBAEMOE NMPABUJIOM MOMEHTOB, MOYKHO 3aIIMCATH B
Buae QPOPMYJIBL:

Ml = M2.

HeficTBUTENLHO, B paccMOTpeHHOM HaMu oubIiTe (§ 56) peitcTryronrie
Ha pBIUAT cWJIbl ObIU paBHBI 2 H u 4 H, ux nieuu cooTBETCTBEHHO CO-
cTaBnANU 4 ¥ 2 NeJleHUA phIYAra, T. €. MOMEHTBI 3TUX CHUJ OLWHAKOBBI
TIpY DABHOBECHUH phIYATA.

MomeHT CUJIBI, KAK U BCAKasA (DU3WUECKas BeNNUNHA, MOXeT OBITh
U3MepeHa. 3a eOUHUUY MOMEHMA CUJLb. NPUHUMAEMCA MOMEHM
cuavt 8 1 H, naevwo kxomopoii paéno 1 M.

Ora equHNNA HaabIBaeTcsa Hbiomon-memp (H - m).

MoMeHT CHJIBI XapaKTepU3yeT NeHCTBIE CUJIBI K NOKA3KLIBAET, UTO OHO
32BUCHUT OJJHOBPEMEHHO U OT MOAYJSA CUJIBI, K OT ee Iueua. JeficTBUTEND-
HO, MBI yKe 3HaeM, HATIDUMED, UTO JeHCTBHE CUJIBI HA [BEDH 3ABUCUT U OT
MOZYJS CUJEI, U OT TOTO, I'Jle IPUJIOXKEHA cuja. J[Beps TeM Jierdye MoBep-
HYTh, UeM JAJIBIIEe OT OCH BPAINEHUA NMPUJIOMKEHA NeHCTBYIONAA Ha Hee
cuna. ['aliky Jerue oTBEpPHYTH AJIMHHBIM Ta€UHBIM KJIKOYOM, YEM KOPOT-
kuM. Bepo TeM Jerue mogHATE U3 KOJIO/A, YeM AIUHHee PyYKa BOpOTa,
UT. ..

L) J

1. 470 Ha3bIBaeTCA MOMEHTOM cunbl? Kak BblpaxXaeTcad MOMEHT CUNbl Ye-
pe3 Moaynb CUIbl U ee NIevYo? 2. B 4eM COCTOMUT NpaBuno MOMeHTOB? 3. YTo
NPUHUMAIOT 3a eANHULY MOMEHTA CUNbl? Kak Ha3blBaeTcsa 3ta eauHnua?
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IIpaBuyio peryara (MM DPaBUJIO MOMEHTOB) JIEKUT B OCHOBE JHEUCT-
BUSA PA3JIMYHOI'O POJA NHCTPYMEHTOB M YCTPOMCTB, IPUMEHIAEMBIX B TeX-
HHKe ¥ ObITy TaM, rjge TpebyeTcsi BRIMIPHILI B CUJIE UJIH B IIYTH.

Beiurpeiml B cusie MBI uMeeM npu pabGore ¢ HokHunamu. Hoorc-
Huybt — 310 phIYar (puc. 156), och BpameHusa KOTOPOro MPOXOAUT

yepes3 BUHT, COEIUHAKIMUN 06e I10JI0BU-

, HBl HOXXKHMIL. [leiicTRyromieii cunoil Fy
R - ABJAETCA MYCKYJbHAS CHJIA PYKM YeJo-
o ~> - - BeKa, COKMMAIOMEro HOKHUIK. [Iporn-
F, //Q BojeiicTrylomeit cunoit F9 — cuina co-
“'_’“'- -7 \ N [IPOTHUBJIEHUA TOI'0 MATepHaya, KOTO-
) . pHIA pexXyT HOXHUIOamMu. B 3aBucu-
o MOCTH OT HAa3HAYEHHUS HOMHUI[ UX

YCTPOMCTBO ObIBaeT pasJudHbIiM. KoOH-
TOPCKHE HOXKHUIIKI, TTPeHA3HAYEHHEIE
UL pe3ku Oymaru, HUMeT IJIHHHbIE
Je3BUSA M IIOYTU TAaKOH JKe [JIHHBI

Py SN pyukn. nsa pesku Gymaru He Tpeby-
L § eTcA OOJBHION CHJBLI, 8 AJUHHBLIM Je3-
= - - BUeM yaob6Hee pe3aTh MO IIPAMOI Ju-

Huy. HOXXHUIEBI A1 pe3KH JINCTOBOI'O
merasna  (puc. 157) uUMEOT PYYKH
ropasgo AJUHHee Je3BUM, TAK KaK CHJa
CONPOTHUBJICHUSI MeTaJLjla BeJIMKa U IJA
€e YDPABHOBEIIWBAHUS ILJIeYO JeHCT-
BYIOIIeH# CHMJIBI HPHUXOOUTCS 3HAYUU-
TeJBHO YBeJUUYUBaThH. Eme H6onbnie pas-
HUIIA MeXJAY MAJUHOMH pydYeK U pac-
CTOSTHUEM peIKyIIeil 4acTu OT OCH Bpa-
meHus B kycaurkax (puc. 158), npelHa3HAYECHHEIX AJs [I€PeKYChLIBAHUA
IIPOBOJIOKH.

Ppruarn pasjnM4yHOro BUJa NMEIOTCS Y MHOTMX MaImuH. Pyuka Impeit-
HOM MaINMWHLBI, IeJaJIX WJIH PYYHOM TOPMO3 BeJIOCUIIEIa, Iefad aBTOMO-
OUJIA U TPAaKTOpa, KJABUIIYM IINAHWHO — BCE 9TO IIPUMEPHI PhHIYaros, HC-
HOJIb3YEMBIX B JAHHBIX MAITWHAX U HHCTPYMEHTAaX.

IIpuMephl NpMMEeHEHUA PHIYATOB — OHTO PYKOSATKH THCKOB M BEpCTAa-
KOB, PHIYAT CBEPJHJIBHOTO CTAHKA U T. 1.
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Ha npuwaumne peiyara OCHOBAHO JeHCTBHE ¥ PBHIYAYKHBIX BECOB
(puc. 159). YuebHbIe Becsl, n300paKeHHbIe HA pUCYHKe 48 (c. 47), nelict-
BYIOT Kax paBHOmJIeduil pwryar. B decamuunwvix eecax (puc. 159, 2)
ILIeYo, X KOTOPOMY IIOABEIlleHa YallKa ¢ rupamu, B 10 pas gineHee 1je-
4ya, HECYIMEro rpys. OTO 3HAYUTENRHO YIIPOUIAET B3REMUBAHNE DOJBITAX
Tpy30B. BapelmInBas rpys Ha JeCATHUYHBIX BeCaX, CIeAyeT YMHOMKHUTL Mac-
cy rups Ha 10.

Z — 7 -
& \/ . /
| ' /
\ /

\

yCTpOﬁCTBO BeCOB Jid B3BE€IIIUBAHUWUA I'DY30BBIX BaAaroHoB aBTOMOOU-
Jle¥l TakoKe OCHOBAHO Ha IIpaBuJie pbryara.

PanI‘I/I BCTPEYAIOTCA TAKXe B PA3HbBIX HAaCcTAX TeJia XXUBOTHBIX N Ue-
JIOBEKA. 3’[‘0, HanpnMep, KOHEYHOCTH, YeJIFOCTH. Muoro PBIYaroB MOYKXHO
YKa3aTh B TeJie HAaCeKOMBIX, IITUIL], B CTPOEHUN paCTeHPIf;I.
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D) ]

1. Monbaysice pucyHkoM 156, o6bACHUTE OEUCTBUE HOXHUL, KAk pblyara.
2. O6bACHUTE, NOYEMY HOXHUUDBI A1 PE3KK JIMCTOBOro MeTanna U Kycaqku
(c™m. puc. 157 n 158) pawT BeIUrpbiW B8 cune. 3. Npusepute NnpuUMepbl NpUMe-
HEHUA pblYaros B BbITy, B TEXHUKE.

$

1. YraxuTe TOUKY OMODHI ¥ IJIEYH PhIYATOR, N300PAKEHHBIX HA PU-
cynke 160.

2. PaccmoTpuTe pucyuku 160, 2 u 0. IIpu KaKkoM pacHoIOKEHHUH I'DY-
3a Ha [AJKe MOMEHT ero CHJBI TsxKecTH Gosblne? B Kakom ciyuae rpya
aerye Hectn? Ilouemy?
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3. IMonwaysacky pucynkom 161,

o0'bsICHUTE, IIOUeMy IIpuU rpebie
MBI IOJIYYAEM IPOUTPHIII B CHJIE U <7 /
JIJIS1 Yero 3TO HY KHO. : ey

4. Ha pucynxe 162 usobparken T — =

paspe3 NOpeaoOXpPaHUTEJLHOrO KJa-
naua. PaccuuraiitTe, KaKoi rpys Ha-
IO MOBECUTH Ha phIYAT, YTOOBI IIap
yepes3 KJIallaH He Berxoaus. Ilarme-
HUE B KoTje B 12 paa GoJibiie HOP-
MaJILHOI'O aTMOC(hEepHOro Jaanie-

nua. [Inomane kiamana S = 3 cM2, Bec KJamaHa ¥ Bec phryara He YYUTBI-
BaTk. [Ineun cun namepebre o pucyHky. Kyna Hy»KHO nmepemMecTuTs Ipys, ec-
JI KaBJIeHHe IIapa B KOTJe yBenwduresi? ymeHemuTesa? Oreer o6ocHyHATE.

5. Ha pucynxe 163 usobpakeH moabeMHBINA Kpad. Paccuuraiite, Ka-
KO rpy3 MOXHO IOJHUMATE IIPU IIOMOIIM 2TOr0 KpaHa, ecJU Macca IIpo-
TuBoBeca 1000 kr. ChenaiiTe pacuer, NOJB3YACh PABEHCTBOM MOMEHTOR
CHJI.

Baox npeacrasasier coboil Koeco ¢ 3xeno60M, YKpelnJeHHoe B 000 -
Mme. Ilo »xenoby 6JI0Ka IMIPOMTYCKAKOT BEPEBKY, TPOC WU TIEIb.

Henoasu:KHBIM GJI0KOM HA3BLIBAIOT TAKOHW OJIOK, OCh KOTOPOTO 3aKpell-
JIeHA U NPU IIOJ'beMe I'PY30B He IMOAHNMAETCA U He onmyckaercd (puc. 164).
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HenogBuxHBIA OJIOK MOMKHO PACCMATPHBATH KAK PABHOIIJIEYUM DhI-
4ar, y KOTOPOro ILJIEYH CUJI PABHBI paguycy Kosaeca (puc. 165): OA=0OB=r.
Takoit 6JIOK He gaeT BRINTPBIIA B cue (F) = Fy), HO ITO3BONAET MEHATH
HanpaBJieHUEe NeACTBUA CHJIIBI.

IomgBuxARIA GIOK — 9TO 6JIOK, OCH KOTOPOTO MOAHUMAETCA A ONyC-
KaeTtcst BMecTe ¢ rpy3om (puc. 166). Ha pucynke 167 moxasaH cOOTBETCT-
BYIOIHY emy pbryar: O — To4ka onopsl peiuara, OA — nyedo cuabl P u
OB — nneuo cunwl F. Tax kak nieuo OB B 2 pasa Goabine naeda OA, To
cuna F B 2 paza MeHbIIe CUJIEI P!

p

F=§.

Taxum 06pa3oM, MOABHMKHLIN 6IOK JaeT BRIMIPHIOI B CUJIe B 2 paaa.

"y

o
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9TO MOYKHO JOKA3aTh U TONIL3YACH IOHATHEM "
MomMeHTa cwibl. IIpy paBHOBeCHH GJI0Ka MOMEHTBI
cun F u P pasubl apyr apyry. Ho mwieuo cuner F
paBHO aAnamMeTpy Osioka OB, 1iedo cuiasl P — ero
paguycy OA. Ilpn paBeHCTBE MOMEHTOB CHJIBL |
MIMEIOT HepaBHEIE IUIEYH. 3HAYUT, MEHBIIIE Ta CU- )
Ja, naeyo Koropoil boJbie. ITockogbKy mieduo ‘
cwisl F' B 2 paza Gosibilie mteda cuiel P, 7o camMa |
cwia F B 2 paza MeHBILIE CIUIHI P.
OOBIUHO HA MPAKTHUKE NPUMEHSAIOT KOMOUHA- |
OUI0 HEITOABMIKHOIO OJIOKA ¢ MOTBUIKHBIM (pHC. ‘
168). HenmoaBuKHEIN OJI0K TPUMEHSETCS TOJBKO
st yooberea. OH He ZJaeT BRIMTPLIINA B CHIE, HO
V3MeHsIeT HalpaBjeHue AeHCTBUS CWIbI, HaAIPU-
Mep MO3BOJISIeT IOAHUMATE I'PY3, CTOS Ha 3eMJIE.

04

1. Kakoi 6100k Ha3bIBaOT HENOABUXHbBIM, @ KaKol NOASUXHLIM? 2. g ka-
KO uenu NpUMeHsIoT HeNoABUXHbIW 6nok? 3. Kakol BeMrpbILW B cuie paer
NOABWXHbLIN 6nok? 4. MOXHO Ny paccMaTpuBaTh HEMNOABWXHBIA U NOABUXHbIA
6noku Kak polyarn? Hasepturte cxembi Takux pbidaros. 5. Hazosute npuMepsbl
npumeHeHus Gnoka.

PaccMoTpeHHEIE HAMM IIPOCThIE MEXAaHU3- N
MBI [IPUMEHAIOT NPH COBEPIIEHUU paboThl B S
Tex cJy4dasx, Korja Hajo JAeMCTBHUEM ONHOH //:/’ ] 4
CHUJIbI YPABHOBECUTH JAPYIYIO CHIIY. R 2

EcrecTBeHHO, BO3HMKAET BOIPOC: AaBasi Y
BEINTPBLIIN B CHJIe MJM B IYyTH, He JAIOT JIH R F,
IIPOCThIE MEXAHU3MBI BLIUTPHIIIA U B pabore? <
OTBeT Ha MOCTABJEHHK A BOIIPOC MOYKHO IIOJY- F,

YUTH U3 ONBITA.
VYPaBHORECHB Ha phryare ABe KaKue-HHOYAb
pasHble 1Mo mMonydo cuibl Fy u Fy (puc. 169),
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TNIPUBONAT PBHIYAT B ABMIKEeHHE. IIpH 3TOM OKA3BIBAETCHA, UYTO 32 OJHO M TO
e BpeMs TOYKA IPUIOXKEeHNA MeHbIIel Ikl 'y NPOXOAUT 60NBIIUH Oy Th

S9, & TOYKA [IPUJIOKEHUA GOJIbINeH CUIBl F{ — MeHbIHil yTh 5. U3Mepus

3TH MYTH U MOAYJM CUJ, HAXONAT, UTO NYMu, NpPoildeHHble MOYKAMU
NPUNONHCEHUSL CUN HA pbludze, O6PAMHO NPONOPULOHAAbHBL CUAAM:

8y F,
Sq Fy

Taxum o6pasoM, TeilcTBYA Ha TJIWHHOE TLJIEYO phIYara, Mbl BEIMTPBI-
BaeM B CHUJIe, HO TIPH 3TOM BO CTOJBKO K€ pa3 IMIPpOUTPHIBAEM B MYTH.

ITpousBenenue cunel F Ha IyThH § ecTh pabora. Hamiu oNBITE ITOKA3EI-
BAIOT, YTO paloOThI, COBepIIAEMBI¢ CHUJIAMHU, IPUIOXKEHHRIMU K PRIYATY,
PaBHEI IDYT APYTY:

F131 = F282, T. €. Al =A2.

Hrak, npu HenoJdp30BaHUM PhIYAra BBIMIPBINIA B padoTe He IOJY-
YAYOT.

ITonb3yAck phryaroM, Mbl MOXKEM BHIMTPATh WJIHM B CHUJIE, VX B pac-
cTosHUM. ECJINM MBI CHJTY IPUJIOKHNM K JINHHOMY ILIEYy, TO BBIUIPAEM B
cHJie, HO BO CTOJIBKO JK€ pas (pouTpaeM B paccTosTHUU. [[ellCTBYA e cu-
JIOf HA KODPOTKO€ ILIeYO DEIYATA, MBI BHIMTDPAEM B PACCTOSAHUM, HO BO
CTOJIBKO YK€ PAa3 IMIPOUIPAEM B CHJIE.

CymiecTByeT Jerenia, 4To ApXUMes, BOCXUIEHHBIH OTKPBITHEM HPARH-
Jia phluara, BOCKJIMKHYJI: «JlaiiTe MHe TOUKY OIIODHI, X S IOTHUMY 3eMJII0!»

Koneuno, ApxumMeq He MOT ORI CIIPABUTHCA ¢ TAKOH 3amadeis, ecaiu Obl
aKe eMy W JAJI1 TOUKY OIOPH! (KOTOpAas TOJMHA ObLIa 6B HAXOAUTHCA
BHe 3eMJIM) U PHIYAT HYXHOUW JIIMHEIL.

Jlns nogbeMa 3eMJIM BCero Ha 1 ¢M JAJIHMHHOE ILIEYO PhIYATA AOJIKHO
65170 OBI OTIMICATh AYTY OTPOMHOM AMuHLI. I[1a mepeMelneHUA JIUHHOTO

M
KOHIA PhIYATA MO BTOMY IYTH, HATIPUMEP CO CKOPOCThIO 1 o’ norpeboBa-

JUCHL OB MUJIJIMOHEI JIET.

He daem aviuzpviuwa 8 pabome u HenodsuxdcHbiil 610K, B UeEM
JIeTKO yOequTheAa Ha onbITe (cM. pHuc. 165). ITyTu, npoXxoauMbele TOUKAMY
npunoxeHusa cun F; u Fy, ONIUHAKOBE], OJMHAKOBEI U CUJBI, a 3HAYMT,
OAVHAKOBBI ¥ paBOTHI.

MoxHO N3MEePHUTDb U CPABHUTEL MEXKAY cob60ii paboThI, COBEPIIaeMEIE C
NOMONIBIO ITOABMAKHOrO 6J0Ka. UTOOBR IPU MOMOIITH ITOABUXKHOTO 6J0KA
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MOAHATh I'PY3 HA BBICOTY ki, HEO6XOAMMO KOHEI]
BEPEBKU, K KOTODOMY MNpUKDEIIeH IUHAMO-
MeTp, KaK noxa3niBaeT onsIT (puc. 170), nepe-
MECTHUTHh Ha BeIicOTy 2h.

Takum ofpasoM, noayuas 6bluzpblUlL 8
cune 8 2 pasa, npouzpbigarom 8 2 pasa 8
nymu, cleJOBATENEHO, U NOOBUNCHbLIL OJOK
He Jaem @bluzpbilia 8 padome.

MHorosekoBas INpaKkTHKA [I0KA3aJa, YTO HU
O0UH U3 MEeXAHU3MO8 He Oaem BbluzpblUUA 8
pabome. IIpuMeHAIOT e pasJHyYHbIE MEXaHW3-
MBI JJIS TOrO, YTOOBI B 3aBUCHMOCTH OT YCJIOBUM
paboThl BRIMTPATE B CUJIE WJIH B IIyTH.

¥YoKe ApeBHUM YUYEHBIM OBIJIO U3BECTHO IIpa-
BHJIO, TIPHUMEHHMOE KO BCEM MeEXaHU3MaM:
80 CKOJNbLKO pa3 aébluzpvbléaeMm 8 CuJje, 60
CMOJbKO pa3 npouzpviéaem 8 pPaccmos-
HUuU. ITO MPABUJIO HABBAJIH «30J0MbLM RPA-
8UNOM» MEXAHUKH,

L) 4

1. Kakoe COOTHOLWIEHWE CYLLECTBYET MEXAay Cu-
NamMu, DENCTBYIOLLMMW HA phIYar, U rnineyamMmm 3Tux cun
(cM. puc. 154)? 2. Kakoe cooTHOWEHUE CyLLECTBYET
Mexay nNyTsmu, NPONAEHHBIMN TOYKAMI NPUNOXEHUA
CUN Ha pbidare, 1 3TuMn cunamu? 3. B 4em Npourpbi-
BaIOT, NOMBL3YACh PbHAroM, AAIOUMM BoIUIPLILW B CU-
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ne? 4. Bo ckonbko pas npourpbiBatoT B NyTU, UCNONL3YS AN NOAHATUA rPY30B NOa-
BVKHBIN 6nok? 5. B 4eM cocTouT «3010TOE NPaBUI0» MEXAHWKN?

$

1.C noMombI0 IOABMIMKHOTO OJOKA TpPy3 HOAHAIU HA BBICOTY
1,5 m. Ha xaxkyo QJuHY IpH 3TOM OBII BBITAHYT CBOOOJHEINA KOHEI

BepeBKu?

2. Pa6ounii ¢ MOMOIIERIO MOABUXKHOTO BJIOKA MOAHSAJ I'PYy3 HA BRICOTY
7 M, OpuIarad K ceobogHoMy KOHILY BepeskH cuny 160 H. Kaxyio pabory
oH coepurun? (Bec 610Ka ¥ CHIIy TPEHHS He YUUTHIBATE.)

3. Kax npuMeHNUTE OJI0K AJA BIUTPLINIA B PACCTOSTHUU ?
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4. Kak MOXHO COeJUHUTHL APYT ¢ APYIOM HEIOABUIKHEIE W ITOJXBHK-
Hble 6JIOKH, YTOOB! ITOJIYUYUTE BRIUIPHIIN B cusie B 4 paza? B 6 pas?
5. Pemmure 3anauy 2, ydurbiBad Bec 6J10Ka, pasuaaii 20 H.

$

Jloxaxkure, 4TO 3aKOH PABEHCTBA PaboT ( «30JI0TOE MPABIIIO» MEXAHHU-
KH) IPpMMEHUM K PHAPARJINYEeCKON MarmuHe. TpeHye MexXKAY MOPITHAMHE U
CTEHKAaMH COCYJIOBR He VUUTHIBALTE.

Yrazanue. UcnonnayiiTe A3 qoKasaTeabcTBa pucyHoK 132. Korga
MaJbIil HOPINEHBb IOA AelCTBHEM CUJIBI F| OoIycKaeTCA BHU3 HA PACCTOA-
HHe hq, OH BBITeCHsIeT HEKOTOPHIH 00'beM xxHKocTU. Ha cTONBKO Ke yBe-

JUYHABaeTCA 00beM HKHAKOCTHN IIOoN 6onpITHUM NOpIITHEM, I-COTOprfI IpHu
3TOM IIOJHHMAETCA Ha BRICOTY h2.

PacemarpuBasa yerpoiicTBO M melicTBHe pbluara, Mbl HE YUHUTHLIBAJIH
TpeHUe, a TaKoKe Bec phiuara. B aTUX uIeaNbHBIX YCJIOBUAX paboTa, co-
BepINeHHAA TPUJIOKEHHOH cUIol (3Ty paboTy MBI Oy/leM Ha3hLIBATEL NO.JL-
Hoil), paBHA NOJIe3HOIL paboTe IO MOAHEMY I'PY3OR HJIH IIPEOJOJEHHUIO Ka-
KOro-Ju60 CONPOTUBICHMS.

Ha mpaxTHke coBepllleHHAA ¢ MMOMOINBI0 MeXaHU3MA MoJiHasA pabo-
TA BCETJA HECKOJbKO OOJbIIE NMOJEe3HO0i padoThI.

YacTb paboThI COBEPIIAETCS IIPOTHB CUJILI TPDEHUSA B MeXaHU3Me U II0
nepeMeNnieHuIo ero OoTJeNbHBIX udacreil. Tak, NpUMeHAs NOJBUMHEIA
OJI0K, TPUXOIUTCA JOMOJHUTEIBHO COBEPINATE PAGOTY MO MOABEMY CAMO-
ro 6JI0Ka, BEPEBKH M T10 PEO/IOJEHHIO CUJIBI TDEHUA B OCH BJIOKA.

Kaxoii 651 MeXaHU3M MBI HU B3AJIU, TOJe3HasA paboTa, COBepIeHHAS
€ ero MOMOITIBI0, BCET/A COCTARJIAET JIUIIh YACTh MOJHOH paboThl. Cieno-
BaTeJIbHO, 0003HAYUB MOJIE3HYIO paboTy OYKBOi A, a IOJTHYIO (3aTpadyeH-

Hy10) — 6yKBOI A, MOYKHO 3aIIUCATh:

AH
A, <A, uian 7z < 1.

3

OTHOIEeHUe MMOJIe3HOH Pa6GoOTHI K MOJHON pafoTe HasdsIBaeTca Koad-
bUIHEeATOM I0JIe3HOr0 JeHCTRHA MeXaHu3Ma.
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CokpameHHo KoapGUUUEeHT [OOJIE3HOTO JeidcTBus obo3HAUaeTCA
KILId.

KIIgQ = —.
il A
KII o0praHO BRIpasKaioT B IIPOLEHTAaX M 0003HAYAOT I'PeYeCcKOi BYK-

BOH N (UUTaeTCA «3Ta»):

= A 100%
n=- 0.

3

ITpumep. Ha KopoTKOM mJIeue prluara noAgemeH rpys Maccoii 100 kr.
Jlns ero nmogseMa K JUIMHHOMY Iieuy npuiroxuiau cuny 250 H. I'pys nop-
HAJM Ha BbicoTy hy = 0,08 M, Ipu 9TOM TOYKA NPUJIOIKEHUA JBHIKYIIEH

CHJIBI OIIYCTHMJIACH Ha BRICOTY hgy = 0,4 M. Haittu RIIJ ppruara.

3amnumeM yCJIOBUE 3aJaYM ¥ PEIIUM ee.

,HaHo Pemrenue:

=100 ICI‘ Al

= — +100%.

g= 9 8 —_ Aa
F =950 H ! ITonnas (3arpadyennas) pabora A, = Fho.
h;=0,08 ™ ‘ Ilonesnas pabora Ay = Phy.
hy=0,04 m ,04m | p=gm.
n—? |

P=98 KEP -100 &r ~ 1000 H.
A, = 1000 H- 0,08 v = 80 [i.
A, =250 H 0,4 m = 100 [Ix.

n= B0 060, =800
N 100 = -100% 80%.

Otret: N = 80%.

Ho «30/0T0O€ TpaBuIO» MEXAHUKM BBHITIONHSAETCA W B 3TOM CJydae.
YacTs noneanoit paborel — 20% ee — pacxomyercs Ha IPEOLOJEHUE TPE-
HUS B OCH PblYara U COIIPOTUBJIEHUS BO3AYXa, a TAKXKE Ha ABUIKEHHE ca-
MOTO phlyara.

KII nrob6oro mexanuama scerga menbiue 100% . Konerpyupysa mexa-
HU3MBI, cTpeMATcA yeeanduTh ux KIII. A 3Toro yMeHbIIAIOT TPEHHE B
0oCSX MeXaHW3MOB U UX BecC.
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1. Kakyto paboTy Ha3bIBAOT NONE3HON, KaKyld — nofHon? 2. NodyemMy npu
NPUMEHEHUN MEXAHU3MOB A NoAbEeMa FPY30B U NPEofoNeHns Apyrx conpo-
TUBNEHWIA NoNe3Has paboTa He paBHa NOAHOK? 3. YTo Takoe KoapPULMEHT No-
ne3Horo nencTeua mexaHnama? 4. Moxet nu KN4 66its 6onblue egmuuibl? OT-
BeT oBocHylTe. 5. Kak MOXHO yBennintb KMNO?

Yro6rl Ha 3aBofaX U GabpUKax MOTJIM padoTATHL CTAHKH W MAIITUHEI,
UX NOPUBOAAT B ABH)KEHUE JJIEKTPOJBHraTeNIM, KOTOPhIE PACXORYIOT IIPU
ATOM SJIEKTPUYECKYIO SHEPIMIO.

ABTOMOBUIN U CAMOJIETHI, TEIIJIOBO3LI M TEILJIOXOABI paboTaroT, pac-
XOAYA SHEPTUIO CTOPAIONIero TOIINBA, TMAPOTYPOMHBI — 3HEPruio Ia-
Jlaloreii ¢ BEICOTHI BOALI. Jla 1 caMu MBI, UTOOBI JKUTh U paboTaTh, BO300-
HOBJISIEM 3aIaC CBOEM dHEePI'MU IPY MOMOIIY ITHAIIH.

CJ0BO «3Heprus» ynorpedideTcsa Hepeaxko U B 6vITy. Hanpumep, Jio-
JIei, KOTOphIe MOTYT OBICTPO BBIMONHAThH 6ONBIIVIO paboTy, HABKIBAYOT
SHEPTUUYHBIMU, 00JIANA0IIMU OOJLITION sHeprueii. UTo ke Takoe sHep-
rus? YToObl OTBETUTE HA 3TOT BOTIPOC, PACCMOTPUM MPUMEpHI.

Coxarasa npy:xkuHa (puc. 171), pacnpAMAAACH, MOXKET COBEDIINTDL pa-
60Ty, HAIpUMEp ITOJHATEL HA BRICOTY I'py3 (pue. 172) uau 3acTaBUThL IBU-
raThCs TEJEHKY.
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IloguaTelil HaA 3eMJIell HEeMOABMIKHBIH I'DY3 He COREpIIAET PABGOTHI,
HO eCJIM 3TOT I'Py3 YHAaJeT, TO OH COBEPIUIUT paboTy (HapuMep, MOJKET 3a-
OUTH B 3¢MJIIO CBAIO).

Coco6HOCTRIO COBEPIIUTL paboTy obiagaeT M BCAKOe ABHMKYOIEECA
TeJio. TAK, CKATHBIIMHACA ¢ HAKJOHHOH IJIOCKOCTH CTAJBHOW mMapuk A
(puc. 173), yaapuBImuch 0 JepeBAHHBIA 6pycox B, mepegBUraeTr ero Ha
HexoTopoe paccrosHue. I1pn aTom corepuraerca pabora.

Ecau Teso MM HECKOJNBKO B3ANUMOJAEHCTBYIONINX MEXXAY COO0MH Tel
(cucTeMa TeJsI) MOI'YT COBEPIIUTEH paboTy, TO TOBOPAT, YTO OHU 0OJIANAIOT
SHeprue.

JHeprug — (puU3NIECKAA BeJHYNHA, ITOKA3HIRAIOIIAA, KAKYIO paboTy
MOSKET COREPIUUTE TeNo (MU HECKOJBKO TeJ). JHepruto Bripaxarior B CU
B TeX JKe eJUHUIAX, UTO U paboTy, T. e. B Oxcoynix.

Hem 601blLYI0 padomy Mokem cOo8epUlUmb meJo, mem 607b-

weil 3Hepzueil oHo obaradaem.

IIpu coBepirenuu paboThl dHeprud Tel uaMensercd. CosepuleHHASA
paboma pasHa u3MeHeHUl0 dHepzZull.

?.-.

1. Ha kakux npyumMepax MOXHO noka3saTb, 4To paboTa U aHeprusa — hpuauye-
CKME BEJINYUHBI, CBA3AHHLIE OPYr ¢ APYroM? 2. B KakOM cflydae MOXHO cKa-
3aTb, 4TO Teno obnagaeT sHeprmein? 3. HazoBuTe eaAnHULBI, B KOTOPbIX Bbipa-
XalT paboTy U 3HEPruio.

ITorenuuanasHOi (OT JAT. NOMEHLUA — BO3MOXKHOCTh) 3HEeprueil Ha-
3BIBAETCHA 3JHEPTrHsA, KOTOpPAA olnpenejsieTcsd B3aUMHBIM IIOJIOKEHUEM
R3aMMOJEHCTBYIOMMX TeJ MJIH YACTeH OXHOTO M TOrO ke TeJa.



T'aasa IV,

IloTeHUIMaNBEHON sHEPrueil, HaIpuUMep, 00JIaJaeT TEN0, MOAHATOE OT-
HOCHUTEJHbHO NOBEPXHOCTH 3€MJIU, IIOTOMY YTO 3HEPrus TEJAa 3aBUCHT OT
B3aMMHOTI0 [TOJIOKEHUS ero U 3eMJIM X UX B3aUMHOI'O IPUTSKeHnA. Ecan
CUHTATH NOTEHIIHAJBHYIO SHEPTHUIO TeJa, JIeXKAIero Ha 3emJe, PaBHOMN
HYJII0, TO IIOTEHIIVATbHASA 3HEPTHSA TeJla, IOJHATOTO Ha HEKOTOPYIO BBICO-
Ty, OIpeneuTcs paboTol, KOTOPYIO COBEPLIMT CHUJIA TSXKECTU IPU NHaje-
HUU Tesa Ha 3emio. Of03HAUNM NOTEHIMANBHYIO dHepruo Tena E . Ilo-

ckonbsKy E, = A, a pabora, Kak Mbl 3HaeM, PaBHA IPOU3BEJeHUIO CUJIBI HA
yTh, TO

A=Fh,
rae F — cuna Tsa)KecTH.
3Ha‘lHT, B 3TOM CJiydae U IOTeHIHAJIbHadA dHePrud EH paBHa:

E,=Fh,umu E; = gmh,

rjge § — YCKOpEeHWe CBOOOJHOTO ITaleHusi, m — Macca Teja, h — BBICOTA,
Ha KOTOPYIO IIOJHATO TEJO.

OrpomuO# noTeHNMANBHON 3Heprueil obaagaeT BOJA B peKax, yaep-
JKuBaeMmas mioruHamu. [lafgas BHU3, Boja coBepiuaeT paGoTy, MPUROAS B
JBRUKEHUE MOIHEIE TYPOUHBI 3JI€KTPOCTAHIIUN.

IloTeHIIANBHYIO SHEPrUI0 MOJIOTA KOIIPa
(puc. 174) UCIONBL3YIOT B CTPOUTEJIBLCTBE JJISA
coBepIIeHus1 paboThl 10 3a6BAHUIO CBAil.

OTKpBIBas JBeDH C IPYIKUHOHI, cOBepIIA-
0T paboTy MO PaCTAKEHUIO (MM CIKATHIO)
MIPYKUHBI. 3a cUeT MPUOOPeTEeHHON SHEPIrUu
NpyHHa, CcoxKparaschk (MJIH paciupsaMJIa-
fCh), cCOBEpPIIAET PabOTy, 3aKPHIBAA JBEDE.

SHEpPTHUIO CHKATBIX H 3aKPYYEHHRIX TIPY-
SKMH UCIOJB3YIOT, HAIpUMEp, B PYYHBIX
yacax, pa3sHoo0paA3HBIX 3aBOMHBLIX UI'DYIITIKAX
U Ip.

ITomenyuanvHoll 2Hepzueil obarada-
J em a8caxoe ynpyzoe OepopMuposanHoe
_ meno. IloTeHUMAIBHYIO DHEPrHIO CIKATOTO

; rasa WCIIOJB3VIOT B paboTe TEIJIOBBIX JBUIA-
| l’ Tened, B OTOOMHBIX MOJIOTKAX, KOTOPHIE M-

! POKO IIPUMEHAIOT B T'OPHON IIPOMEIIILIIEHHOC-
TH, IPU CTPOUTEJIHCTBE JAOPOT, BEIEMKE TBEP-
JIOTO I'PYHTA U T. J.

7/
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JHeprusa, KOTOpPOH 06IalaeT TeJ0 BCJEJCTBHE CBOEro ABHIKEHMI,
HA3BIBAETCH KMHETHYECKOU (OT rpey. KuHemMa — ABUXKeHUe) SJHeprHen.

Kuneruueckas sHeprus tena o6osnavaercd 6ykBoii E, .

JBHKYIIadgca BOJa, IPUBOAA BO BPALlEHNE TYPOUHEI M'HIPOIJIEKTPO-
CTAHIINII, PACXOAYET CBOI0 KUHETHUECKYIO SHEPTHIO U COBEPIIAeT paboTy.
Kunernueckoit sueprueil o6nagaer ¥ IRMIKYIIIUICA BO3LYX — BETED.

OT 4yero saBuCcHUT KHHeTUYecKas sHeprusa? O6patrumMcs K oOneIry (cM.
puc. 173). Ecnu cxkaThIBaTh MIapuK A ¢ PA3HBIX BEICOT, TO MOXKHO 3aMe-
THUTh, 9TO YeM ¢ OoJbIOIel BRICOTHI CKATHIBAETCA MIAPUK, TeM OOJbIIe ero
CKOPOCTB U TeM JAJBIIE OH IIepPeABUTAET OPYCOK, T. €. COBepIIaeT BONLIIYIO
pabory. 3HAUNT, KHHETHYECKAA SHEPTUA TeJla 3aBUCHUT OT €ro CKOPOCmU.

3a cueT cKOpoCcTH OOJIBINONH KUHETHYECKOH sHepruell obaanaeT JeTs-
mas myJsus.

KuneTuueckas sHEprus Tejla 3aBHCHT M OT eT0 maccwt. Eije pas 00-
paTuMcsa K onbITy (cM. puc. 173), Ho 6yJeM CKATHIBATH ¢ HAKJIOHHOH
IJIOCKOCTH ApYTroi miapuk — 6oJblieil Mmaccbl. Bpycoxk B nepelBHUHETCS
JIanbiie, T. e, 6yaer cosepinena 66apnias pabora. 3HAYNT, U KHHETHYE-
cKaf 3HePT'UA BTOPOTO IIapuKa 60/bIille, YeM EPROTO.

Yem Goapime Macca Tea H CKOPOCTb, ¢ KOTOPOM OHO ABHIKETCH, TeM
6oJbIe er0o KHHETHIECKAA DHEPrud.

Jlos TOro uToOBl ONIPEAESNThE KMHETUUECKYIO S9HEPIHIO Teja, IIPUMe-
HAIOT dopMyay:
my?

Fe=

rge m — Macca TeJa, U — CKOPOCTh JBHKEHUSA TeJlla.

Kuneruueckymo sHepruio Tea UCIOJB3YIOT B TEXHHUKe. Y epiKuBae-
Mas IJIOTUHON Boma obJsangaer, KaK ObIIO yiKe CKadaHo, O0JIBIION IIOTEH-
OUalbHOM aHeprueid. IIpy mageHHH ¢ IJIOTHHBL BOJA ABHIKETCA M MMEET
TAKYIO 2Ke OOJBITYI0 KHHETHUECKYIO 3Hepruin. OHA NpPUBOMUT B ABHIKE-
HUe TYypOMHY, COENMHEHHYIO C IeHEePATOPOM JJIEKTPHUYECKOrO TOKa. 3a
CUeT KHUHETHUYECKOH SHEPruy BOJALI BHIPAOATBHIBAETCHA 3JIEKTPUYECKAS
3HePruf. Ty 3HEPIHI0 UCHOJIL3YIOT ¢ MIOMOINLIO MONTHLIX I'HAPOSIEKTPO-
CTAHITUMH. -

OHeprus majaloneil BOALI ABJIAETCA DKOJOTHUUYECKM YMCTBLIM MCTOU-
HUKOM SHEPTHM B OTJIHYUE OT S3HEPIUM TOILJINBA.



I'naea IV.

Bce Tena B npupoje obnramaioT J1u60 MOTEHIIMAJIBHOMN, 00 KWHETH-
4yecKoU sHepruei, a MHOTAA To# M Apyroit smecre. Hanpumep, Jersaniumit
camoseTr o0agaeT ¥ KHHETUYECKON U IMOTEHIINAJIbHON dHepruen.

MpI 03HAKOMMJIMCE C IBYMSA BUJIaMU MeXaHWYECKOU sHepruu. MHele
BUBI DHEPTrUU (dJIeKTPUUYECKasi, BHYTPEHHAA U Ap.) OYAYT paccMOTPEHEBI
B IpYyr¥Xx pasjesax Kypca GU3UKU.

)]

1. Kakyto 3Hepruio Ha3blBalOT noTteHumansHon? 2. Npueegnte NpUMepsb
Ten, o6nagaloumnx noTeHuMansHon aHeprueit. 3. Kak nokasaTts, 4To aedbopmu-
poBaHHasa nNpyxuHa obnapaeTt noreHunanbHoOW aHepruel? 4. Kakylo aHepruio
HasbIBAOT KMHEeTU4YecKon? OT Kakux BeNnymnH oHa 3aBucuT? 5. B kakom cnyyae
KMHETUYECKYIO 3HEPrUMI0 TeNa CcuYUTaloT paBHOW Hynio? 6. HasosuTte cnyuawm,
Korga tena obnagatoT KMHETUYECKOW 3Hepruen. 7. I'ae ucnonb3ylT KUHeTU4e-
CKYIO 3HEPIrUIO TeKyLen Boabl?

s

1. Kakoil nmoreHianbHONl 9Heprueid OTHOCUTENBbHO 3eMyn obaagaeTr
teso Mmaccoit 100 xr na Beicore 10 m?

2. B kakux mMecTax peKu — y UCTOKOB MJIM B YCThe — KaXKAbIA KyOu-
yecKuii MeTp BoAbI obyazaer 60JblIel MOTeHINAIbHON sHeprueii? OTBer
obocHyiiTe.

3. B xaKoii pexe — ropHoO# WM PABHUHHOA — KaXXIbIil KyOuuecKuii
Merp TeKyuieil Boabl obsafaer 6osbiieil KHHeTHUeCKOoH aHeprueit? IToue-
my?

4. OnpepennTe, KaKOoll KUHETUYECKOI sHeprueil 6yger obnagats Imy-
JIsi, BELIeTeBIIaA U3 PY:KbA. CKOPOCTh €e IIPH BBLIETE U3 PYXKbA paBHA

600 %I , a Mmacca — 7,b 1.

B npupoje, TeXxHUKe 1 OBITY MOXKHO YacTO HaGII0AATh IpeBpaIieHne
OJHOT'O BUJA MEXaHUUECKON sHEePruy B JPYroil: MOTeHIUANIBHON B KHUHE-
THYECKYIO I KNHETUUYECKOU B MOTeHIINAIbLHYI0. Hanpumep, npu nagesauu



T'nasa IV.

BOJIBI C ILJIOTMHEI €€ TTOTeHIIUAIBHAA SHEePI'UA IIpeBpa-
uraeTcs B KUHETUUEeCKYI0. B KauawIeMcss MasiTHUKe
MePUOIUYECKN 3TH BHARI 3HEPTUU TMEPEXOAAT IPVYT B
Apyra.

fByeHMe NMpeBpallleHUsA OXHOI'O BUIA MeXaHUde-
CKOU dHepruM B ADYTof oueHb yAOOHO HabIHOIATE HA
npubope, n306pa’keHHOM Ha pucyHKe 175. Hakpyun-
Basl HA OCh HUTh, IOJHUMAIOT AUCK npubdopa. Jluck,
MNOAHATHIN BBEPX, 00Ja/1aeT HEKOTOPOH MOTEHIIMAb-
HOII dHeprueil. Ecau ero ormyctuTs, TO OH, Bpalla-
fICk, HAYHeT NajaTtsk. Ilo Mepe mameHnsa NOTEHIIMAE-
Hasl 3HepPrusa NUCKA YMEHBINALTCA, HO BMECTe C TeM
BO3pACTaeT ero KNHETHYECKAA aHeprus. B KoHIle na-
JeHUsa TUCK 00JIafjaeT TAKUM 3alIaCOM KHUHETHUYeCKOHn
SHEPTHU, UTO MOKET OINATh INOAHATLCA IOYTH JO
npekHeil BeIcOTHl. (HacTh sHeprum pacxojyeTrcs Ha
paboTy IPOTHUB CHUJBI TDEHUS, ITO3TOMY MUCK He JIO-
CTUTAET I[IePBOHAYAJBHOH BBICOTHI.) IJoAHABIIUCH
BREPX, AUCK CHOBA IAJlaeT, a 3aT€éM CHOBA IMONHUMA-
eTcd. B 9TOM ombITe OpH ABMIKEHUH JMCKA BHU3 €r0
MOTEeHIIUANTbHAA PHEPTUA [IPEBPAIAETCS B KMHETHYe-
CKYIO, a TIpH ABMIKEHUW BBEPX KUHETHUECKas sHep-
ruA IPEBPAIAETCs B IOTEHIINANLHYIO.

IIpeBparienne sHePTUU U3 OJHOI'O BUAA B IPYroi
MIPONICXOIUT TaKyKe IPU yaape ABYX KaKUX-HHOYIB
VIPYTUX TEJ, HAIPpUMeEP Pe3UHOBOTO MAYA O I0J WJIN
CTAJIBHOI'O MAPUKA O CTANTLHYIO IJIUTY.

Ecau nmoaHATE HAJ CTANBHOU NIUTOH CTAJBLHOU
mapuk (puc. 176) ¥ 3aTeM BEIIYCTHTh €I'0 U3 PYK, TO
oH Oyxer nagath. Ilo Mepe maseHus IMAPHKA €ro mo-
TEHIIMAJbLHASA DHEeDPrusd yObIRAeT, a KHHeTUYecKas
pacreT, TaK KAK VBEJIHUYUBACTCH CKOPOCTH ABUIKEHUSA
mapuka. [Ipu yzape mapuxa o mauTy mpousoimer
coKAaTHe KaK IIIapUKa, Tak W ILTUThl. KuHeTHUecKas
JHeprus, KOTODPOH INApHK 06Jafan, NMpeBpaTUTCH B
MOTEHIIUAJLHYIO 3HEPTHIO CHKATON ITINTHI H CHKATOTO
mapuka. 3areM Ouarogaps AeHCTBUIO YIDPYTUX CHJI
IJIMTa ¥ I[IAPDUK IIPUMYT TOYTU IIEPBOHAYAJILHYIO
dopmy. IIapnk OTCKOYHUT OT IIJAUTHI, & UX ITOTEHITU-

—_———
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AJIbHASA 9HEPrysl BHORL NPEBPATUTCH B KHHETHYECKYIO BHEPTHUIO IAPHKA:
IIapHUK OTCKOYHT BBEPX CO CKOPOCThIO, TOUTH PABHON CKOPOCTH, KOTOPOH
obyaman B MOMEHT yaapa o naury. IIpu mogbreMe BBepX CKOPOCTEL IIAPU-
KA, a CAeOBATEJhHO, ¥ €70 KUHETHYECKASA BDHEPIHA YMEHBINIAITCA, NO-
TEHITUAJTbLHAA BHEPIrus pacTeT. OTCKOYHUB OT OJHUTEI, ITAPUK TOJHUMAET-
¢s TOYTH JI0 TOM e BBICOTHI, ¢ KOTOPOIT HAYAJ ITaJlaTh. B BepxXHel ToUKe
oj’beMa BCSI KUHETHUYeCKas: SHEPIrUA MIapUKa BHOBL IIPEBPATHTCSA B MO-
TeHIIUAJLHYIO.

SIBTeHUA NPUPOABI OORIYHO CONMPOBOXIAIOTCA TPEBPAILIeHUEM Of-
HOTO BMJA 3HEPrUM B JXPYTOM.

JHeprusa MOYKET M IepefaBaThCA OT OJHOTO Tesa K Apyromy. Tak, Ha-
mpuMep, IIpU CTpeabde U3 JYKa NOTeHITUAJIbHASA SHePrusd HATAHYTOH Te-
THUBBI IEPEXOAUT B KHHETHYECKYIO DHEPTUIO JIETAINEH CTPeJIkI.

D) 4

1. Kak Ha onbiTeé MOXHO Noka3aTb NpeBpalleHMe 0QHOr0 BUAA MexaHuye-
CKOW 3Heprum B apyron? 2. Kakve npeBpalleHUst SHEPrUKU NPOUCXoOaT Npu na-
AeHUn BoObl C MOTUHBI? 3. Kakue npespalLeHUs 3Heprum npovcxogaT npu
yaape CTafibHOMO LWapuka O CTafbHy0 NAUTY?

$

1. VkaxxuTre npeBRpalgeHye OQHOTO BUJa 3HEPTMU B APYrod B cieny-
OINUX CIAyYaaX: a) IPY NafleHHH BOABI BOxomana; 6) mpu OpocaHuy Msada
BEPTHKAJIBHO BBEPX; B) DU 3aKPYUYUBAHUU OPY>KWHLI HADYYHEIX YACOB}
I') Ha IpUMepe ABEDHOU IIPY XM HEIL.

2. Macchl malaroimux TeJa ofuHAKoBbl. OMUHAKORKRI JIU 3HAUEHUA M0-
TEHIUAJNLHOW 3HEePTHY TeJl Ha OOHOH U TOH e BLICOTEe U ONWHAKOBBI JIH
3HAYEHUS KMHETUUECKOW SHEePruy HA 9TOH BBICOTE?

3. lIpuBeguTe TpUMEDHI T, OOJIAAAIOLINX OJHOBPEMEHHO KWHETHUYE-
CKOM U MOTEHIIUATIBEHON DHEpIruei.



’

OnpeaeneHue LeHbl OeNeHns
n3mepuTensHoro npmubdopa

IMexs paGoThl — OIPENEJUTh NEHY AeJeHUA H3MEPHUTENBHOIO ILiH-
nuHApa (MEH3YPKU), HAYYUTHCSA IMOJL30BATHCSA UM K OIPEIEJNIATH C €ro
IOMOLIBIO 00'bEM JKUKOCTH.

IIpubopsl M MaTepHMadbl: N3MEPUTEAbHBIA NUIAHAD (MEH3ypKa),
CTaKaH c BOAOM, HeGoJbIIAA KOJI6A U APYTrUe COCYIbI.

Yrazaana k pabore

1. PaccMOoTpUTE M3MEPUTENLHRINM ITUIMHADP, OOpPATHUTE BHUMAHWE HA
ero geneHus. OTBeThbTe Ha CJEAYIOIIHE BOIIPOCHI:

1) Kakoii 06'beM KUAKOCTH BMeEIaeT U3MEPUTEIbHBIN IINJINHAD, ec-
JIY JKHIKOCTD HAJTATA:

a) 70 BepXHEero mrrpuxa; 6) Ao IepBoro CHU3y ITPUXa, 0003HAYEHHO-
ro nudpoii, OTIUYHOMH OT HYJIA?

2) Kakoii 00beM MHUIKOCTY IIOMEINAETCA: a) MEXKIY 2-M U 3-M IITPU-
xaMH, 0603HAYEeHHBIMU HUpaMu; 6) MeXKAY COCETHUMHU (CAMBIMU OJIN3-
KUMU) IITPUXAMU MEH3YPKU?

2. Kax HA3wnIBaeTCS MOCHENHASA BRIYUCICHHAS BaMy BeauuuHa? Kax
OIIPENENIAIOT IIeHY AeJIEHUSA IIKAJBI H3MEepUTEeJIBHOro nmpubopa?

3anoMHHUTE: MpPEXKae YeM IIPOBOAUTL M3MepeHUsa (PU3UUYeCKON BeJH-
YUHBI ¢ IOMOIIBI0 U3MEPHUTEJILHOI'O IPUOOPA, ONpPEfeINTE IIeHY HeJeHUs
€ro IIKAJIEI.

3. PaccMmorpure pucyHOK 7 yueOHMKAa M OIIpEeJeJATE IeHy OeJeHUs
M300paKeHHOI Ha HEM MEH3YDPKH.



4. HaneiiTe B UBMEPUTEILHBINA ITUJIHHAD BOIBI,
OIpeJieIUTE U 3ATTHINNTE, YeMYy paBeH o6beM Ha-
JUTON BOJRI.

IMIpumeuanwne. OOpaTuTe BHUMAHNE HA
MIpaBUJILHOE IOJIOMKEHUE IJIA34 IIPH OTCUETE 00h-
eMa JKUIKOCTH. Bola y cTeHOK cocyla HEMHOTO
TIIPUIOAHUMAETCS, B CPEJHEH JKe YACTH COCyIa Io-
BEPXHOCTH XHHUJKOCTH NOUTH Iockad. I'yias cie-
JIyeT HATIDABUTH HA JeJIeHHe, COBIIAKAIONIEe C TIJIO-
CKOIf YACTHIO TOBePXHOCTH (puc. 177).

5. HaneiiTe noJHbIH CTAKAH BOABI, IIOTOM OC-
TOPOKHO TepeeiiTe BOAY B U3MepPUTENbHBIN
nuaueaAp. OmpezesnTe W 3aTUIINTE ¢ YUETOM
HOrPENTHOCTY, UeMY PABEH 00beM HATHUTOW BOAHI.
BMecTuMocTh cTakaHa OyneT Takoi sxe.

6. Takrum ke o6pasoM ompefeaNTe BMECTUMOCTh KOJOBI, ATITEYHBIX
CKJISTHOK ¥ IPYTUX COCYIOB, KOTOPbIe HAXOASATCS HA BAIIIEM CTOJIE.
7. PeaynbpTaTel U3MEepEeHU#A 3aTHIIUTE B TabaUITY 6.

Tabnruua 6
1 , O6Bem | BmectumocTs
|  Ne onprra Haasanwue cocyna [ 3 3
[ SKUAKOCTH Vi, eM cocypa V,, cm

1 Crakan
2 Konéa
3 IIyasipex

N3mepeHue pa3MepoB Manbix Te

IHeas paGoTel — HAVYUTHCA BBINOJHATHL U3MEPEHUS CTIOCOO0OM Ds-

IOB.

Ipu6opsl ¥ MaTepHAJLI: THHeKa, IPOoOh (MU rOpOX), UFOJKA.

Yxa3zanusa K pabdore

1. ITosoxxure BILIOT

HYIO K JHHelKe HecKoanko (20—25 mTyk) apo-

OMHOK (UJIY TOPONINH) B pAJ. MaMepbTe AJIUHY psSfa ¥ BEIYUCIUTE TUA-

MeTp OJHOI IPOOGUHKH.



2. OnpenenuTe TAKUM JKe CIIO-
coboM pasmep KDPYNUHKU IIIIIEHA
(un 3epHBIIKA MakKa). YToOHI
ynobHee OBLIO YKJAABIBATD WU
epecUYUTHIBATE KDPYOUHKH, BOC-
MOJb3YHTECH UTOJKOIA.

Crmoco6, KOTOpPBIM BBI OIIpe-
IeJUN pasMep Tesa, Ha3bIBAIOT
cnocobom paoos.

3. Onpenenure crnocobom ps-
JIOB TUAMETP MOJIeKYJbl o GoTo-
rpaduu (puc. 178, yBennueHue
pasHo 70 000).

JlaHHBIE BCEX OIIBITOB U TIOJIY-
YeHHBIE PE3YJhTATHI 3aHECUTE B

Tabnauny 7.
Tabauya 7
Hucxo Jwua psaga |
No oneiTa YaCTHIL | MS A8 L Pasmep oguoit wactuner d, MM

B pAAy

1 (ropox)

2 (mmeHo)

3 (Monexyna) Ha doTorpaduun | MCTMHHLIR

| pasmep

’

N3mepeHne Macchl Tena Ha pbldaXHbIX Becax

IHeas paboThl — HAYYUTHCS ITOJIB3OBATHCA DBIYAXKHBIMH BECAMU K C
UX MIOMOLIBIO OIIPEAEJATh MacCy TeJl.

IIpub6oprl M MaTepHaJbl: BECHl C Pa3HOBECAMH, HECKOJBLKO HeOOb-
ITUX TeJ Pa3HOH MAaCCHI.



¥Yrkazanusa K padore

1. IIpugep:xuBasch NPABUJI B3BEIIUBAHUS, U3MEPHTE MACCY HECKOJIb-
KHX TBEPJBIX TeJ ¢ TOYHOCThIO 10 0,1 1.
2. Pe3yabTaThl ndamMepeHN 3anuinuTe B Tabauy 8.

Tabauuya 8

Ne omrerTa Macea tena m, r

N

IIpunoxeunue
IIpaBuia B3BEeMUBAHUSA

1. Ilepexm Ba3BemMBaHWEM HeOOXOAUMO YOEOUTHCSA, UYTO BECHI
ypaBHOBeIeHbI. [Ipn HEOOXOAUMOCTH [JId YCTAHOBJIEHUS PABHOBECUSA HA
foJlee JIErKVIO YAIIKY HYXKHO IIOJOXKUTH ITOJOCKH OyMarum, KapTOHa
U T. .

2. BapemusaeMoe TeJI0 KIaAyT HA JIEBYIO YAIIKY BECOB, 4 TUPU — HA
npagyio.

3. Bo uabe)xaHue IMOpUYM BECOB B3BEIIUBAEMOE TEJIO M THPU HYXKHO
ONyCKATh HA YAINKH OCTOPOYHO, HE POHAA HX Jaxke € HeOOJbIION
BBICOTHI.

4. Henb3a B3BeIMUBATH TeJa 0oJiee THAMeEIbIle, YeM YKAa3aHHAs Ha Be-
cax mpeneabHas HATPY3KAa.

5. Ha yaiku BecoB HeNb3A KJIACTb MOKDbIE, IPA3HLIE, MOPAYUE TeJla,
HachImaTh 6e3 HCMOJNB30BAHUS MOAKJIAAKN ITOPOMIKH, HAJHUBATH MKUMI-
KOCTH.

6. Menxue rupy HysKHO 6paTh TOJBKO IUHIIETOM (puc. 179).

Ilon0)xVB B3BETUBAEMOE TeJIO Ha JEeBYIO YAIIKY, HA IIPABYIO KJAAYT

rUp0, UMEIOIIYI0 Maccy, HEMHOro 060JIb-
1Yo, 4eM Macca B3BEIIUBAEMOro TeJa
(mop6uparoT Ha rJas ¢ IMocieAyIoNie Ipo-

- Bepkoif). [Ipyn HecobMIONEeHUN 3TOTO IIpa-
BUJIA HEPEAKO CJIYYAETCA, UTO MEJIKHX
TUpbL HE XBATAET U IMPUXOAUTCS B3IBEIIIHU-
BaHHe HAYWHATH CHAYAJIA.




Ecnu rups nepersiHeT Yalliky, TO €€ CTABAT 0OpPAaTHO B QyTaAp, €CIN
’Ke He IepeTAHET — OCTaBJAIOT Ha YalllKe. 3aTeM TO YK€ TIPOAEJLIBAIOT CO
ciaepyoonled rupeil MeHbIIeH Macchl U T. A., IOKa He OyaeT JOCTUrHYTO
pPaBHOBeCHeE.

YpaB__-- -CHB TeJIO, IIOACYHUTBIBAIOT 06]1Iy10 MaccCy rupb, Jexxallux Ha
YaIrKe BeCOB. 3aTeM II€EpeHOCAT I'HPpU C YalllKW BECOB B CbYTJIﬁp.

IIpoRepsAIOT, BCE U T'UPH IOJNOMKEHBI B QYTIADP, HAXOAUTCA JHA KAMK-
ad U3 HUX HA IIPeJHA3SHAYEeHHOM AJIA HEE MECTE.

’

UamepeHnune obbvema Tena
Ileas paboThI — HAYYUTHCA ONPEAEIATE 00'HEM TeJia C MOMOIIBIO H3-
MEPpUTEJIbHOI'O DUJINHADA.

IIpu6opsl H MaTepHAJLI: U3BMEePUTEIbHBIA OUIHHAD (MEH3ypKa), Te-
Jla HeOpaBWIbHOH (popMEI HeGonbmoro oobema (raiku, gpapdoposrle po-
JIMKU, KYCOUKH METaJLaa ¥ Ip.), HUTKU.

Ykazanua Kk paborte

1. Onpegenure 1eHy AeJIeHUA MEH3YPKH.

2. HaneiiTe B MEH3YPKY CTOJBKO BOALI, UTOORI TEJIO MOXKHO OBIJIO I10JI-
HOCTBIO IOrPY3UTH B BOAY, I U3MEPLTE ee 00'beM.

3. Onycrure Tesno, 00'beM KOTOPOTO HAJI0O U3MEPUTH, B BOAY, VAEPIKH-
Bas ero 3a HUTKY (puc. 180), ¥ cHOBa U3MEPLTE 00'BEM XKUIKOCTH.

4. ITpoxenaiiTe ONBITH, OIUCAHHBIE B IYHKTAX 2 U 3, ¢ HEKOTOPBEIMH
APYTMMU HMEION] IMUCS ¥ BAC TeJaMH.

5. PeayabTaTel naMeperud 3anuninTe B Tabauny 9.

Tabruya 9
Hauaneaeii
o0bem O6Bem O6nem Tena
Ne ombria Haasamue HKALKOCTH IKAAKOCTH 1 Vv, cm3
Tena
B MEH3YDKe rena Vy, cm3 V=Vy-V,

Vl' Clﬂ3



JonoJaNTENIBHOE 3a7aHHE

Ecnu Teno HenpaBUALHOR (GOPMBI HEe BXOAUT B MEH3YPKY, TO €ro
006'beM MOXKHO OIIPENESUTH ¢ ITOMOIINBIO OTJIUBHOTO cocyna (puc. 181). Ile-
DPel U3MePEHUEM COCYJT HATIOJIHSAIOT BOJOH N0 OTBEPCTHUA OTJIHUBHON TPYO6-
KHu. I[Tpu morpyskeHUU B HETO TeJIa YACTh BOABI, paBHAA 00'beMy TeJIa, BhI-
aunBaercsi. MlaMepuB MeH3ypKOil ee o6beM, OUpefendl0T o0beM NOIpy-
SKEeHHOT'0 B XUJIKOCTD TeJA.

o
W

|- [

o \/
o
o

’

OnpepgeneHue
NNOTHOCTW TBEPAOro Tena

Leas paboThl — HAYUUTHCA ONPEIETATH NJIOTHOCTEL TBEPAOIO TEJIa ¢
TIIOMOITNIBLIO BECOB M U3MEePUTEILHOTO [UJINHADA.

ITpu6Gopsl U1 MAaTepHAJBI: BECHI ¢ PABHOBECAMU, U3MEPUTENbHBIN 1[H-
JUHAD (MEeH3YpKa), TRePZ0e TeJO, IJIOTHOCTh KOTOPOTO HAZO OTIPEIeIUTh,
HuTKA (puc. 182).
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¥Yrkazaaua Kk padbore

1. ITorTopuTe 1o yuebuHury § 21 «IlnoTHOCTH BelecTra» .
2. UamepsTe Macey Tesa Ha Becax (eM. abopaTopHyio pabory Ne 3).
3. NamepbTe 006beM TeJla ¢ TIOMOINLIO MEHAYPKY (cM. 1abopaTOpHYIO

pa6oty Ne 4).

. m
4. Paccunraiite 1o opmyie p = 7 TWIOTHOCTb AAHHOTO Tea.

5. PeaynbTaThl H3MEepPEeHU U BRIYHCJIEHUH 3aHecuTe B Ta6auny 10,

Tabnruuya 10
ILroTHOCTE BelecTRa, P
Haszranue | Macca Tena O6beM Tena

BeIiecTBa | m, T Vv, cm3 A Kr

cm3 M3

f

"papyvpoBaHWe NPYXuHb
U U3MepeHne cui JUHaMOMETPOM

Hear paborbl — HAYYUTHCA MPASYHDPOBATE HPYKHUHY, [TOJYYATD IIIKA-
ny ¢ a1000it (3a7aHHOR) HEeHOIl feJIeHUs U ¢ ee JIOMOIIBIO U3MEPATH CUJILL.

IIpu6opsl U MaTepHANBI: TUHAMOMETD, LIIKAJIa KOTOPOTO 3aKphITa OY-
Maroi, Habop rpy3oB Maccoi mo 102 r, mratuB ¢ MydToH, Jankoi u
KOJBIIOM.



Ykazanua K pabore

1. lIpouuraiite B yueOuuke § 28 «JlunamoMeTrp».

2. YkpenuTe MIUHAMOMETD C 3aKDBITOH IITKaJ0oll BEePTUKAJIBHO R
Janke mrTatuBa. OTMeTbhTe TOPU3OHTAJBLHOH uepToll HaYadbHOE IO-
JOXKEHNe YyKasaTesss IHHAMOMeTpa, — 3TO OyJieT HyJeBad OTMETKa
IIKAJIEL.

3. IloxgBechTe ¥ KPIOYKY AWHAMOMETpPA I'PYy3, Macca Koroporo 102 r.
Ha stoTr rpys neftersyer cuna taxecru, paeHas 1 H. C takoii sxe cunoit
Ipy3 PACTATHBAET NIPYXKUHY JUHAMOMETPa. JTA CHUJIA YPABHOBEIIIMBAETCS
CHJION YIIpPYIroCcTH, BO3HUKAIOUIEH B IPY)KUHE NIPU €€ PACTAXeHUU (Je-
dopmanum).

Hopoe monoxxenre ykasaTelss JMHAMOMETDPA TAKXKe OTMETHTE I'OPH-
30HTAJILHOK UuepToil Ha 6ymare.

IIpumevganue. I'pysn maccoii 102 r
MOZKHO IIONIYYHUTE, IpUOaBUB 2 I (KOJIEUKO U3
NIPOBOJIOKN) K MMEIOIUMCA TPY3aM MacCon
100 r.

4. 3aTeM noABeINUBaiiTe K JUHAMOMETDY
BTOpOH, TpeTHi, UeTBeDTHII I'PY3hl TOU ke
macenl (102 r), KaXAaui pa3 oTrMedass dep-
TOYKAMM Ha OyMare MOJOXKEHUE YKasaTensd
(puc. 183).

5. CHuUMHTE JUHAMOMETD CO IITATHBA W
POTUB TOPU3OHTAJLHBIX YEePTOYEK, HAYH-
Has ¢ BepXHe#, npocrasbTe uucaa 0, 1, 2, 3,
4... Boime uncia 0 HamunIuTe: «HLIOTOH» .

6. MamepbTe pAacCTOAHUA MeXIY cOCel-
HUMU YyepTouKaMu. Oaqnuaxossl au onu? Ilo-
/ A N yemy (cm. § 27)? Ha ocHOBaHUU CEJAHHOTO

) BBIBOJIA CKAMKHTE, ¢ KAKOHM CHJIOH pacTaHYT

- - IIPY>XUHY rpy3sl Maccoit 51 r; 153 r.
7. He mogBeIlMBad K JUHAMOMETDY I'py-
3bI, TOJYyUUTE MKANy ¢ HeHoH gemenus 0,1 H.

Yawyavyavg 8. UaMepbTe IPOrpajynpPOBAHHLIM AWHA-
7 —_ - »
. e MOMETPOM BeC KAKOro-Hubyam Teja, Ha-

‘ |./ IpuMep KOJBLIA OT IMTATHRA, JATKMA IITATH-
’ BRa, rpyaa.

9. HapucyiiTe nporpaiyupoBaHHbIA Iu-
HaMOMeTp.
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Onpegenenuve BbiTaNIKUBAIOLLLEN CANbI,
OEeNCTBYIOLWENR HA NOTPYXEHHOE B XUAKOCTL TeNo

Ilens paBoThl — OOHAPYXKWTH HA ONLITE BBRITANTKUBAIONIee AeiicTBUe
SKUJKOCTU Ha IOTPYKEHHOe B Hee TEJIO U ONPeJeJUTh BRITAJIKHUBAIOIIYIO
cuIy.

IIpu6opsl M MaTepUaANbI: JUHAMOMETD, IITATHUB ¢ MyGTOH 1 JIANKOH,
JBa TeJla padHoro o6beMa, CTAKAHEBI ¢ BOJOH M HACBIILEHHBIM PACTBODOM
COJIY B ROJIE.

Yrkasauusa K padorte

1. IloBTopuTe 110 yuebHUKY § 49 « ApxuMeZoBRA CHITA».

2. YKkpenuTe fUHAMOMETD HA NITATHBE W IOZBEChTE K HEMY Ha HUTH
Tesio. OTMeThTe U 3AIIUINTUTE B TAOJIUIe TOKA3aHUe TUHAMOMETPAa. ITO Oy-
JIeT Bec TeJia B BO3AYXE.

3. lTopcTarwsTe cTakaH ¢ BOAOH U onycKaiiTe MydTy ¢ JJAaDKOH ¥ JHUHA-
MOMETPOM, II0KAa BCe TeJIO He OKaxKeTcA nof Bogo. OTMeThTe U 3aIUIIIN-
Te B TAGJIUIY TOKA3aHUE JUHAMOMETPA. ITO OYIET Bec TeJa B BOJeE.

4. Ilo TONMYyYEeHHBIM JAHHBIM BREIYHUCJIUTE BBITATKUBAIIIYIO CHJIY,
ZEeCTBYIOIYIO Ha TEJIO.

5. BMecTo uncTON BOABLI BOZBMUTE HACBIINEHHBIA PACTBOD COJH U CHO-
Ba OIIPEeJeJIATe BRITAJIKUBAIONIYIO CUJIY, AEMCTBYIONIYIO HA TO Ke TeNo.

6. IloxBechTe K AMHAMOMETPY TeJIO APYroro o0’beMa U ONpeIesuTe
YKa3aHHBIM CIIOCOO0OM (CM. IYHKTRI 2 U 3) BRITAJIKHBAKOIIYIO CUIY, JeHCT-
BYIOHIIYIO HA HETO B BOJIE.

7. PeaynpTaTsl 3anmuinuTe B Tabdauny 11.

Tabruua 11
Bec Tena : Bec rena | Brrrankusaromasn cuna F, H
B xuaxkoctu Py, H F=P-P
K IAKOCTD B BO3ayxXe P, H I 1 1
Pvl PV2 Pu/1 Plv2 Fv1 sz
Bona
Hacrimennbiii
PacTBOP COMY
B BOJE

Ha ocHoBe BLITOJHEHHBIX OIIBITOB CAeJaiTe BHIBOAbI.
OT KaKuX BEJIMYWH 3aBUCHUT 3HAUEHNE BRITAJTKUBAIONIEH CUIBI?
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BrISsCHEHUWE YCNIOBUN NMNaBaHWA TENA B XULAKOCTU

Hens paboTsl — HA ONBITE BHISCHUTH VCJIOBMS, IPH KOTODBIX TEJIO
TLJIABAET U IIPU KOTOPRIX TOHET.

IIpu6oprl 1 MaTepHANBI: BeChl ¢ PASHOBECAMU, U3MEPUTENBHRIA ITV1-
JTuHAP (MEeH3ypKa), NpoOUPKA-TIOIIABOK C MPOOKOI, ITPOBOJOYHKIN KPIO-
40K, CYXOIl TeCOK, GUILTpoOBaIbHASA OyMara WU cyxas TPAIKa.

Yraszarua Kk pabore

1. ITorTopuTe 1o yuebHUKY § 50 «IlnaBanue Tes».

2. HacwinbTe B IPOBGUPKY CTOJBKO MecKa, YTOOBI OHA, 3aKpHITAS
mpo6Koi, TJIaBana B MEH3ypKe C BOJOH B BEPTHKAJBHOM MOJIOMXKEHUU U
YACTh €€ HAXOOUJIACH HAJ TOBEPXHOCTHIO BOJLI,

3. OnpenesnTe BRITAJKUBAIOITYIO CUNTY, AeCTRYIOUIYIO HA IPOOHUDPKY.
OHa paBHA BeCy BOJILI, BRITECHEHHOUN TPOGUPKOMA. [ HAX0KIEHUSA BTOTO
BECAa ONpeeJIUTe CHAYANA 00'heM BBITECHEHHOI BoJAbI. [lis aToro ormers-
Te YPOBHU BOJBI B MEH3YPKE JIO U IIOCJIe IIOIPDYXKEeHUs NPOOUPKHI B BOXY.
3Has 06beM BRITECHEHHOMH BO/BI M ILJIOTHOCTE, BRIYUCIUTE €€ BEC.

4. BriHbTe HPOGHUPKY U3 BOARI, IPOTPUTE ee DUIBTPOBAIBHON OGyMa-
roit unu Tpsankoi. OnpefenuTe Ha Becax Maccy IMPOGUPKU ¢ TOYHOCTHIO
Jo 1 r v paccunTaiiTe CHIY TAMKECTH, OJeHCTBYIOIIYIO HA Hee, OHA paBHA
Becy MPOBUPKY C ITIECKOM B BO3JyXe.

5. HaceinbTe B mpoGUpKY ellle HEMHOTO necka. BHOBBL onpenennre
BBITAJTKHBAOIIYIO CHUJIY U CHJIY TsxKecTH. IlpomenaiiTe 5TO HECKOJIBKO
pas, nmoxka npobupKa, 3aKpLITad NPOOKOI, He YTOHET.

6. PesynrraThl H3MepeHUH H BHIYHCJIEHUIH 3aHecUTe B Tabauiry 12,
OrmeThTe, KOTJa NIPOOUPKA ILJ1aBaeT U KOrjga TOHET WU BCILJIBIBAET.

Tabruua 12

Brirankwpaomasn cuia, IloBenenue
Bec npobupxu

JeAcTByOUIad npobUpPKH B BoAe
Ne ornbiTa c meckoMm P, H,
Ha npobupky, F, H, p- (mnaBaer npofupKa
F=gp,V gm U TOHET)

\V]

7. CrenaiiTe BRIROJ 00 YCJAOBHUM IIJIABAHUA TEJA B dKUTKOCTH.
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BoisicHeHue yCnoBug paBHOBECKUA pblvara

Ilens paGoThl — IPOBEPUTH HA ONBITE, IIPU KAKOM COOTHOIIIEHUHY CHI
¥ UX IJIeY PhIYATl HAXOZUTCA B paBHOBecHM. IIpOoBEpUTH Ha OIIBITE IIPABU-
JI0 MOMEHTOB.

IIpu6opel M MaTepHaJbl: DhIUar Ha NITATHBe, Ha6Op rPY30B, U3MEDH-
TeJbHAA JWHeiKa, fuHamMomeTp (puc. 184).

Yxazanusa Kk pabore

1. ITorTopure no yyebuuky § 56 «Priuar. PaBHOBecHe cuj Ha pbrya-
re».

2, YpaBHOBeChTe DbIYAT, Bpalllad rallKM Ha ero KOHIIAX TaK, YTOOBI
OH pacIOJIOKUJICA TOPU3OHTANIBHO,

3. IlogBechTe ABa rpy3a Ha JIEBOW 4YacTH pblUara Ha PacCTOSIHUMH,
paBHOM mpumepHo 12 c¢M oT ocu BpamieHus. ONBITHBIM ITYTEM YCTAHO-
BUTE, HA KAKOM PACCTOSHHNU BIPABO OT OCH BpAIIeHUSA HANO TTOABECUTH:
a) oguH rpya; 6) ABa rpyaa; B) TpM rpy3a, UTOOBI PhIYAT IIPUIIE] B PAB-
HOBecHe.

4. Cyuras, 4TO KaxkAkId rpya Becut 1 H, sanuinuTe faHHBIE K U3Me-
PEHHbIE BeJIUMYHHBI B Tabauiy 13.

Tabruuya 13
OTHOLUEHNE CHI
Cuna Fy Cuita Fy S
No omBITA Ha JIeBOM TIneuo Ha NpaBoit ITneuo Iy,

4acTH I, cM YACTH om 3 L

prruara, H pwiuara, H 7 P

2 1
1
2
3

5. Bel4uCANTE OTHOILIIEHHE CHUJI Y OTHOIIIEHHE ILIeY IJIs1 KAy [0r0 U3 Obl-
TOB U TIOJIYYEHHBIE PE3YIbTATHI 3aNUINIATE B IOCJEAHUI CTOJIOUK TAOMUIIBI.

6. [IpoBeppTe, MOATBEPIKAAIOT JIU PE3YJILTATHI OMBITOB YCJIOBHE PAB-
HOBECUS pbIYara moj AeMCTBHEeM NPUJIOMKEHHBIX K HeMY CUJI ¥ IPABUJIO
MoMeHTOB cui (§ 57).



IHOHOJIHPITBJILHOG 3alaHHe

IlonBechTe Tpu rpysa cirpaBa OT OCH BpAIleHUA pblyara Ha paccTos-
HUU D CcM.

C nmoMonIpi0 JMHAMOMETpA ONpejesuTe, KAaKYI0 CHJIY HYKHO TIPUJIO-

JKKTH HA PACCTOAHMU 15 ¢M OT ocu BpamnieHus IpaBee IPY3OB, UTOOBI
VAEDIKUBATH PHIYAT B pABHOBeCHH (¢M. puc. 184).

r~

Kak HampasJIeHEL B 5TOM CJIy4yae CHUJIRI, AeHCTBYIOINUE Ha pridar? 3a-
F Ly
MMUATITUTE JJIUHY [JIeY 3TUX CHJI. BRIYMCINTE OTHONIEHME CUT 7, Aed -
2
JUIA 9TOTO CJAYYAs U CAeJANTe COOTBETCTBYIONIUHA BHIBOJ.

’

Onpepenenmne KN4 npv nogbemMe Tena no HakKJIOHHOW N10CKOCTH

Ilens paGoThl — yb6eUThCA Ha ONMBITE B TOM, YTO 1OJiedHasa pabora,
BBIITOJIHEHHAA € ITOMOIIBIO IIPOCTOTO MeXaHu3aMa (HaKJOHHOHW IJIOoCKOC-
TH), MEHBILIE TIOJHOH.

IIpn6ops1 1 MaTepHAJIBI: 0CKA, THHAMOMETD, U3MEeDUTEIbHAA JEHTA
WM JTHHeHKa, 6pYCcoK, IMITaTuB ¢ MydhTol 1 Jankoi (puc. 185).
Yxazauna K pabore

1. ITosTopuTe Mo yuebHUKY § 61 «KosdduiueHT mose3Horo gencr-
BUA MEXAHU3MA».



2. OnpepesauTe ¢ IOMOIIBIO JUHAMOMETDA Bec Hpycka.

3. BakpenuTe JOCKY B JIaIKe INITATHBA B HAKJIOHHOM MOJIOXKEHWH.

4. ITosoxkure OPYCOK HA NOCKY, IPUKPEIIUB K HEMY JUHAMOMETP.

5. IlepemermaiiTe 6PYCOK C MOCTOAHHOM CKOPOCTHIO BBEPX I10 HAKJIOH-
HOY JToCKe.

6. MamepbTe ¢ IOMOMBIO JJUHEHKN IYTh S, KOTOPBIA mpozesay Opy-
COK, U BEICOTY HAKJIOHHOH IIJIOCKOCTH A.

7. Aamepbre cuay taru F.

8. Beruucaure nosesuyio pabory no gopmyne A, = Ph, a 3arpadeH-
Hy10 — 1o opmysne A, = Fs.

9. Omnpenenute KITJ] HaKTOHHON MJIOCKOCTH:

= ﬁ + 100%.
A

3
10. PesysbpTaTel N3MEePEeHHI U BhIYMCICHU 3adecuTe B Tabauny 14.

Tabauya 14
Ay, Tox A, Tk A
=_Z.100°
h, M PH T 5, M FH ol "R %

JononauTeILHOE 3aJaHUE

1. Ucmonb3ya «30J10TO€ IPABIJIO» MEXAHUKU, pACCYHNTANTE, KAKON BhI-
WUI'DHINI B CHJIE faeT HAKJIOHHAS IIOCKOCTD, €CJIM He YUHUTHIBATh TPEHUE.

2. HaMeHUTe BBICOTY HAKJOHHOM MJOCKOCTH M JAJIA HEE OIpeJelIuTe
MoJie3Hy10, MoJHYI0 pabory u KITII.



K uucesny OCHOBHBIX ONBITHRIX AOKA3ATENLCTB TOrO, UTO MOJEKYJIBI
IBUKYTCA, OTHOCUTCS SABJIEHUE, KOTOpPOe IepBLIM Habmmomaa B 1827 r.
aHTJIMHCKUA 60TAHUK BpoyH, paceMaTpUBas B MHKPOCKOII CIIOPKI pacTe-
HUH, HAXOASAIHECT B UJIKOCTH.

Ilopo6HEIA OIBIT MOMKHO NPOAENATh, NMOJB3YACh KPACKOA WJIU TY-
bIO, IIPEJBAPUTENILHO PACTEPTOH 0 TAKNX MeJAbYANIINX KPYIIHNHOK, KO-
TOphIe BMAHBI JUIIL B MUKDOCKON. PazMelliaB KpacKy B BoJie, pacCMATDHU-
BAIOT HOJYVYEHHYIO CMeCh B MHKPOCKOII.

MorKHO YBUAETH, UTO KPYNHHKY KPACKH HEIPEPRIBHO ABHKYTesA. Ca-
MBIe MeJIKHe U3 HHX 6eCIIOPSZOYHO IePEMEIAI0TCS ¢ OJJHOTO MeCTa B IPY-
roe, 6oJiee KPyIHble JUIMb 6ecTIOPANOUYHO KoJaebaoTesa. Taxoe nepemernie-
HUe COOP PACTEHUH B KUAKOCTH U Habmronan BpoyH. [loaromy asu:xenne
OYeHb MEJIKUX TBEPABLIX YACTUIl, HAXOAAIMUXCA B MUJKOCTH, M HA3BIBA-
0T 6POYHOBCKUM OB8UMNCECHUEM.

HabironeHns: TOKa3kIBAIOT, UTO 6POYHOBCKOE MBUIKEHUE HUKOTAA He
npekpartnaercs. B kanme Bogb! (eciIy He JaBATh eil BRICOXHYTH) ABHIKEHUE
KPYIMHOK MOYKHO HAOJIOZATHL B TE€UYeHHE MHOTUX OHeH, MecsdleB, JeT.
OHO He IpeKpAaIaeTcss HU JeTOM, HHM 3UMOIl, HU JHEeM, HU HOYLI0. B Ky-
CKaX KBApPIA, OPOJEXKABIINX B 3eMJIe ThICAYHU JIeT, NOMANAIOTCS UHOTAA
KarejabKH BOJALI, 3aMYPOBaHHBIE B HeM. B 3THX KaneabKax Toxe HabJIIO-
Ianu OpOYHORBCKOe JRIMKEeHHE ILJIABAIOIINX B BOJE YACTULI,.

IIpyuuna 6POYHOBCKOTO ABMIMKEHUSA 3AKJIIOYAETCS B HEIPEPHIBHOM,
HHUKOTJ]a He IPeKpamaloneMcs JBHKEHHH MOJIEKYJ TOM JKUAKOCTH, B KO-
TOPOH HAXOAATCA KPYHUHKH TBepAoro Tesa. KoHeuHo, 3T KPYITUHKH BO
MHOT'0 Pa3 KpyOHee cCAMUX MOJIEKYJI, ¥ KOTJAAa MBI BUAUM II0J MUKDPOCKO-
IIOM JBUKEHME KPYIHMHOK, TO He CJIeAYeT TYMAThL, UTO MBI BUJTUM JABUKE-
HUE CAMUX MOJIEKYJI. MOJIEKYJIBI HEJb3A BUAETh B OORIYHEINT MHKPOCKOIL,
HO 06 WX CYIIECTBOBAHHH H JBUIXKEHHUM MBI MOJKEM CYIWUTHL II0 TeM yaAa-



paMm, KOTOphle OHM ITPOU3BOIAT, TOJKAA KPYIUHKU KDACKU ¥ 3aCTABJIAA
WX AIBUTATHCS.

MosxHO IpABecTH Takoe cpaBHenue. ['pymna mrofeit urpaer Ha Boje B
OorpoMHbIA MAY., OHH TOJKAOT MY, ¥ OT TOJUYKOB MAY JIBUIKETCHA TO B OJI-
HOM, TO B Apyrom manpasneHuu. Ecnu mabaiogaTs 9Ty Urpy M3galid, TO
Jogeil He BUAHO, a OecropdovyHOe ABUMKEHHME MSIYa TIPOUCXOAUT KaK
6yaro 6e3 MPUYHNHEIL.

Tax e MBI He BUAVM MOJICKYJ, HO IOHUMAEM, UTO OT UX TOJUKOB He-
NIpEePBIBHO ¥ 6eCNIOPAXOTHO ABUTAOTCSA KPDYIUHKY KPAacKH.

OTKpBITHE BPOYHOBCKOTO ABHIKEHUA UMeEJO 00JblIoe 3HAUEHHNE I
UaydeHUsd CTpoeHus BellecTBa. OHO TIOKAasaso, UTO meaa oOeilcmaeu-
menbHO cocmoam u3 omoOenAbHbLX HACMUY, — MOJAEKYL U HMO MO-
JEKYAbL HAXO00AMCS 8 HENPEPbLBHOM O6eCnopAaAGoLHOM J8UNCEHUL.

Mgl ’KMBEM B BeK HaUaJla 0CBOEHUS KOCMOCA, B BEK IIOJIETOB KOCMUYeE-
CKUX Kopabusell Boxkpyr 3emiu, Ha JIVHY U Ha Apyrue miaaHers CoJsiHeu-
HOM cucTeMbl. Ham 4acTo NMPUXOAUTCA CHABIITATE U YUTATH O TOM, UTO JIET-
YMKU-KOCMOHABTEHI ¥ BCe TIpeIMeThl Ha KOCMHYeCKOM Kopabje BO BpeMs
ero ¢cBOOOIHOTO IoJeTA HAXOAATCA B 0OCOOOM COCTOSSHUM, HA3KLIBAEMOM CO-
cmosnuem He8ecomocmu. UTo e 3TO 32 COCTOSSHUE UM MOXHO JIA €r0
HabaofaTe Ha 3emiuae?

Hesecomocmb — canoxcnoe pusuiecrkoe sasaenue. OMTHAKO HEKO-
TOpBIE IPENCTABJIEHUA O COCTOAHUM HEBECOMOCTH MOYKHO MOJIYUUTH U B
Hayajsie U3y4eHuss QU3NKHU.

HanmoMHWM, UTO IMOX BECOM TeJia MBI TIOHUMAEM CUIY, ¢ KOTOPOH TeJio
BCJeACTBUE NIPUTSIKEHNA K 3eMJIe JaBUT Ha NOJCTABKY WJIM PACTATUBAET
oJiBeC.

IIpencraBumM cebe Takoil cayuaii: ormopa WM MOABeC BMECTe C TEJIOM
crOOOAHO magaoT. Beak onopa U IOABEC TOXKE TeJd, M HA HUX TaKkMe Jel-
CTByeT cuJa TaKecTH. LaKOB B 3TOM coydae OyJieT Bec Tesia, T. €. ¢ KAKOH
cuIoit Tesio O6yIeT NeCTBOBATE HA OIODY MJIH MoARec?

O6patuMcs K onwITy. g onbiTa 6epyT HeGOJIBIIOE TEJIO U TOABEIIIH-
BAIOT ero K npyxuHne (puc. 186, a), Apyroil KoHell KOTOPOH NPUKPEILIEH K
HeIToABMKHOM onope. ITox aelficTRMEM CHIIBI TAMECTH TEJIO HAUWHAET [ABU-
raThbCsA BHU3, IO3TOMY TIPYKHHA PACTATUBAETCSA A0 TEX IOP, ITOKA BO3HUK-
1ad B Heil CUJIa YIPYTOCTH He YPABHOBECUT CHUJIY TSKECTHU. 3ATEM IEDPErKU-
ramoT HUTH, VAEPIKUBAIOIYIO IPYXKUHY C TEJOM, IIPYIKHUHA BMECTE C TEJIOM
nagaet. Habntonas sa npy»KUHOIT, 3aMeYaloT, UTO PACTSAKEHUE ee HCUYesJio



,  (puc. 186, 6). U norxa npyxcuna c¢ menrom
nadaem, OoHA ocmaemcs HepacmsaHymoii.
ClenoBaTennHO, nadaiouLee meao He oeitcm-
sayem Ha nadawwylo amecme ¢ MenoM
npyxuny. B sToM cnyuae 8ec mena paseH
HYJI0, HO CULA MANCeCMIU HE PABHA HYJIO,
OHA TIO-TIPEXKHEMY NedCTBYET HA TEJO U 3aCTAB-
JAeT ero NafaTth. TOUHO TAK JKe ecau meno u
nodcmaska, Ha KOTOPOA OHO JIEXKUT, 6yoym

< c80600HO nadamb, To TaKOe TENO IepecTaHeT

< IaBUThH Ha moacTaBky. ClieIORATENIHLHO, B 9TOM

e cyuae gec mena 6ydem pasen HYLIO.

ITopoburle ABIeHNA HaAbOMIOHAIOTCSA W HA
CIIyTHUKE, 00pAaIalolieMcss BOKPYr SeMJIU.
CaM COyTHUK M BCe HAXOASAIIHECH B HEM Te-
Ja, BKJHOYASA KOCMOHABTA, 00palasichk BO-
KpyTr 3eMJsH, Kak OBl HeIpephIBHO CBOOGOIHO
nmagaroT Ha 3eMaio. BegefcTBue 3TOr0 Bee Ha-
XOOAINHECA B CIOYTHHKE Teja He JABAT HA

MOACTABKH, A IOABEIIEHHLIE K IIPYKHUHE He pacTarusaiT ee. [Ipo Takue

TeJla TOBOPAT, YTO OHU HAXOOATCA B COCNMOAHULL HEBECOMOCNLLL.

He 3axkpennensrle B Kopabie-ciyTHHUKe TeJa cBoboaHo napar. Huz-
KOCTh, HAJTUTAA B COCY/[l, HE JABUT HA JHO W CTEHKH COCYZa, ITI03TOMY OHA
He BHITEKAET Uepe3 OTREPCTHE B cocyae. MaATHUKY YACOB MOKOATCA B JIIO-
60M MOJIOXKEHHH, B KOTOPOM HX IIOCTABMJIM. KOCMOHABTY, UTOOBI yAep-
JKATh PYKY WM HOI'Y B BEITTHYTOM IIOJIOMKEHUH, He TPeOyeTCa HUKAKOTO
ycuIndA. Y Hero ucue3aeT NIPeACTaBJIeHUE O TOM, I'Jie BepX u rje Hua. Ec-
X COOBHUTH KAKOMY-HUOYAL TeNy CKODPOCTh OTHOCHUTEJBLHO KAGHHEI
COYTHUKA, TO OHO OYAEeT ABUTAThCS MPSAMOJMHEIHO M PABHOMEDPHO, MOKA
He CTOJKHETCS ¢ JPYTUMH TeJIaMHU.
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Bokpyr Comuna aeumxkyresa 8 Gonabinux miaaHer (puc. 187). Bee ouu
yaepKUBAIOTCA OK00 CONMHIIA CHJIAMU TATOTEHUsi. DTH CUJLI OYeHb Be-
auku. Hanpumep, mesxay Conunem u 3emieil geHcTBYeT CHJIA TATOTE-

HUsA, paBHas opuMmepro 30 000 000 000 000 000 000 000 H = 3 - 1022 H,

win 3+ 1019 kH. Bosbmoe YucI0BOe 3HAYEHME HTOH CHUIE OGBACHICTCA
TeM, 4TO Macehl CoaHIla B 3eMJIH OUYEHb BEeJIHKH,

Cpenu 6onpmux miaaHeT CONHEYHOH CHCTEMBI HAMMEHBINYIO MACCY
uMeeT Meprypuil — ero Mmacca modt B 19 pas MeHBIIe MACCHI 3€MJIH.
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Macca camoil Oonniuoit naaHernl ConHeuHo#t cucreMbl — HmuTepa —

B 318 paa 6onbme Maccnl 3emyin. BOKpyr MHOTHUX IIJIAHET ABUKYTCH UX
CIIYTHUKM, KOTOPLIE TAK¥Ke YAEPKUBAKOTCS BOJIM3N IIJIaHET CUJIAMU TATO-
Tenud. CnnyTHUK Hameld 3emau — JlyHa — camoe 61M3Koe K HaM Hebec-
Hoe Teyo. Paccrosanune mexay JlyHol m 3eMiell paBHO B CpeIHEM
380 000 xm. Macca Jlyusr B 81 pa3 MeHbIIe Macchl 3eMJTH.

Uem MeHBINIEe Macca IIAaHETHI, TeéM ¢ MeHbIIeil CUJION OHA IPUTATUBA-
et K cebe Tena. Cuia TaxecTy Ha ToBepxXHOCTH JIVHEI B 6 pa3 MeHbIlle CU-
JIBI TAXKECTH, NefiCTBYIOmEe Ha ToBepXHOCTU deMsu. HanpumMep, aBToMoO-
6wib, Macca koroporo 600 kr, wa Jlyne Becus 661 He 6000 H, rax Ha 3eMm-
ne, a 1000 H (puc. 188). Yro6sl noOKMHYTE JIyHY, Tea JOMKHB UIMETh CKO-

KM KM
pocTs He 11 ~ KaK Ha 3emue, a 2,4 - A ecnu ObI YeJIOBEK BBICAIHJI-

ca Ha FOnurep, Macca KOTOPOro BO MHOI'O pa3 60Jblle Macchl 3eMJIH, TO
TaM OH BecHJ ObI NOUTH B 3 pasa 60abllle, 4eM Ha 3emJie.

Kpome 8 6onbpmmx maaHeT ¢ UX coyTHUKamu, BoKpyr CosiHIa ABU-
JKeTcsl TPYIINa OYeHb MAJEeHBKUX TLJIAHET, KOTOpble HA3BIBAIOT acme-
poudamu. Ilaxke camasa Gosaplad us aTux mJaaHer — [lepepa — no
paguycy noutu B 20 pas, a nmo macce B 7500 pas menbue 3emun. Cu-
Jia TAMXECTH Ha 3TUX IJIaHeTaxX TAK MaJia, YTO 4eJIOBeK, OTTOJKHYBIIUCH
OT TOBEPXHOCTH TAKOH IIJIAHETHI, MOT OBI VJIETETh C HEe.

Bot kak onuceiBaer K. 3. [IU0IKOBCKHI B OAHOM U3 PACCKA3ORB YCJIO-
BUSA PeOBIBAHUA YEJIOBEKA Ha acTepouje BecTa, KOTOPHII HMEET Maccy B
60 000 pas meHbINYIO Maccehl 3emiu: «Ha 3eMiie 1 Mory ¢Bo6ogHO HECTU
ellje O/THOTO UeJIOBEKAa TAKOIO »Ke Beca, Kak . Ha Becrte ¢ Takomw xe Jjer-
KOCTBI0 MOTY HecTH B 30 pas Gonbmie, T. e. 60 uenosex. Ha 3emie s mory
nmoanpeirHyTs Ha 50 cm. Ha BecTe Takoe ke ycuaue gaeT OPBIKOK Ha



30 M. 3To — BBRICOTA AECATUSTANKHOTO AOMA WUJIM OrPOMHeiImeil COCHBEI.
TaM JIerKo HepeuphITUBATEL Yepe3 PBBI U AMBI HIHPUHONH B TOPATOUYHYIO
peky. MoxcHo nmeperpbeirTuBaTh Yyepe3d 15-MeTpoBEie gepeBbs U aom. U s1o
0e3 pasberar.

CROMCTBOM KUIKOCTH IIePEIABATE BO BCE CTOPOHBI ITPOU3BOAVIMOE HA
Hee JaBleHUE OOBACHSETCS ABIEHHE, H3BECTHOE B GU3UKe 0] HA3BAHU-
eM «I'HJAPOCTATUYECKHN MAPAJOKe» (3THM CIOBOM HA3BIBAIOT HEOXKUITAH-
HOEe SIRJIeHHe, He COOTBETCTBYIONIee OORIUHBIM IIpeAcTasneHuAM). Pac-
CMOTPHM €ro.
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Ha pucynxe 189 maobpaskeHBI TpH cocyla pa3auuHOH ¢opMBI, HO
¢ OMUHAKOBOI TIIONTAALIO JHA ¥ OAMHAKOBOH BLICOTOH CTONOA YKUIKOCTH
B HUX. Macca UIKOCTH B 3TUX COCYaX Pa3IMUHA, HO AaBJeHHe HA THO
BO BCEX TPEX COCYAaX OAMHAKOBO, €I0 MOXKHO paccumTaTh 1no dhopmye:
p = gph.

A Tax Kak ILIOLIALB JHA Y BCEX COCYAOB OAWHAKOBA, TO ¥ CHJIA, C KO-
TOPOil JKUAKOCTb JABUT HA JHO 3THUX COCYOB, ogHa U Ta »xXe. OHa paBHa
Becy BepTHKANLHOTO cronba ABDC sxunkocru: P = gphsS, anecy S — 1wro-
wiageb JHA.

3TOT BBRIBOK JIETKO ITPDOBEDPHUTH HA OINBITE ¢ IIPHUOOPOM, U300paKeHHBIM
Ha pucyHKe 190. [THoMm Tpex cocynos (1, 2, 3, puc. 190) coryskUT pesuHO-
BAA MJIEHKA, YKPEILIeHHAs B cTolike mpubopa. Cocyasl moouepeJHO BBIH-
YHBAIOT B CTOUKY IpubOpa M HAJTMBAIOT B HUX BOAY, AHO IIPH 3TOM nporuba-



eTcs, U ero ABVIKEeHUe mepejfaeTcs cTpenke. ONBIT MOKa3BIBAET, YTO NPU
00UuHAK08bLX 8blcOomax Ccmoab08 800blL 8 cocydax cmpearKa OmKLO-
HAemcsa Ha OOHO U MO Jce YUucao OeneHuil wkKanvl. A 3T0 0O3HAYAET,
YTO cula, ¢ Komopoii xudxocms dasum Ha OHO cocyda, He 3a6U-
cum om ¢opmuL cocyda, oHa PABHA 8eCly 8ePMUKALbHOZ0 cmoaba,
OCHOBAHUEM KOMOPO2O A8asemcs OHO cocyda, G 8bicOMOIL — 8blCOo-
ma cmoxnba xudxocmu.

3To yTREpIK/IEHUE, XOTS OHO HAMU 000CHOBAHO U IIOTBEPIKAECHO OIIbI-
TOM, BCE XK€ KaXXeTCs HelpaBAonogo6HBIM — mnapagokcaabasiM. OgHAKO
HUYEro IMapajoKCAJIBHOrO B HEM HET, W €ro MOXXHO OO'BACHUTH 3aKOHOM
ITackans.
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Pacemorpum pucysox 191. Ha nnomanky MN gHa cocyjha neiicTByeT
cuia, paBHasa Becy crToJba mugxocrd KMNL, KoTopasi IPOU3BOIUT AB-
nenue pgh. Ilo sakony Ilackans Takoe faBjeHHe mepejaeTcd U Ha ILJIO-
magkun AM u NB. Torga cuna, neficTywoniaa Ha Bce gH0 AB, 6yneT paB-
Ha BeCy BePTUKaJbBHOro crosiba sxuaxkoctu ABDC. 9ra cuna GoJblile Beca
KHUAKOCTH B cocyzre 3 (cm. puc. 190), MeHbIIE Beca JKUKOCTH B cocyae 2
¥ paBHAa Becy XXUIKOCTH B cocyae 1.

IIpeacraBeTe cebe, UTO CY’KEHHYIO 4yacTh cocyna (cM. puc. 191) mbr
clesiaeM ele TOHbINe M AiauHHee. Torga cosceM HeGOJIBINUM KOJUYECT-
BOM BOJBI MBI CMOXKEM CO31aTh OOJIbINIOe HaBjaeHue Ha AHO. TakUM OmEbI-
TOM ITOPAa3WJ CBOMX COBpeMeHHUKOB B 1648 r. Ilackans. B npounymw, Ha-
MIOJIHEHHYIO BOJOH M 3aKPBITYIO CO BCEX CTOPOH HOUYKY OH BCTABMI Y3KYIO



TpyORy (puc. 192) 1, mogHABIINCHL HA DATKOH
BTOPOI'0 3Ta)Xa [0MAa, BBLIMJ B 3Ty TPYOKY
KDY2KKY BoAbI. [laBieHue Ha CTEHKU OOUYKH TaK
BO3DOCJIO, YTO MJIAHKY (KJEIKK) 60UKH PA3OIII-
JIUCH U BOJIA U3 BOYKY CTATA BhIIUBATHCA.

Tny6uHa OKeaHOB JOCTHUTAET HECKOJJIBKHX
KWIoMeTpoB. I[ToaToMy Ha IHe OKeaHa OIrpOMHOE
nasrenue. Tak, HanpumMep, Ha rayomnHe 10 KM
(a ecTh u G66aBIIME IVTYOUHBI) JaBI€HUE COCTAB-
JgsieT orkoso 100 000 000 ITa (100 000 IIa).

HecMoTps Ha aT0, BCJIeACTBHE MAJIOH CIKH-
MaeMOCTU BOJbI, IIJIOTHOCTD €€ Ha JHe OKeaHOB
JIUITL HEMHOTO 0OJIBIlle, yeM BOJMU3U YOBEPX-
HOCTH.

Kar morasmIBaloT cnenuanbHbIE HUCCIEL0-
BAHWA, X HA TAKUX OOJBIIMX OKEAHCKHUX TJIy-
OMHAX JKUBYT DBIOBI M HEKOTOpPbIe Apyrue
JKUBBIE cyuiecTBa. OpraHuam aTUX DhRIO IIpH-
cnocobJieH K CYINEeCTBOBAHUIO B YCIOBMAX
6onbuIoro pasieHusa. VX Tesa crocOOHBI BhI-
IepaKaTh MABJIEHWE B MUJIJIMOHLI IIACKAJIeH.
TloHsiTHO, YTO TAKOe e JaBIeHHE CYIIeCTBYET
U BHYTPU caMUX pPHIO.

YenopeK IpH CHEITUAIBHONR TPEHUPOBKE MO-
KeT 6e3 0coOBIX MpefOXPAHUTEJBHBIX CPEICTH
IOrpyKaThead Ha TayouHml g0 80 M, nasneHue
BOABI HA TakuX raybuHax oxojo 800 xlla. Ha
OOMBbIINX TAYBUHAX, €CIU He NPUHATH CIIEIH-
ANBHBIX MEP BAN[UTHI, TPYAHASI KJIETKA YesoBe-
Ka MOXKeT He BLIJIEPIKATh JABJIEHUSA BOJbI.

IIpu ouncTre qHA per, PEMOHTE IIOJBOJIHBIX
yacTell KopabneH, IJIOTWH, TIPH MOABEME 3aTO-
HYBIIHX CYAOR JIOAAM TMPUXOJUTCSA padoTaTh
nof BofoM Ha pasHod ruybuxe. I{ns aToro npu-
MEHSIOT CIEHATBHBIE B000LA3HbLE KOCIMIOMbL




(puc. 193). BomonasHeli KOCTIOM H3TOTOBJSIOT
U3 NPOPE3MHEHHOW TKAaHM W HAJEeBAKT €ro Io-
Bepx TemoR ofexani. Ha BepxXHIOKW YaCTh KoOC-
TIOMa HABHHYWBAIOT METAJIMYECKHI TIjIeM ¢
OKOIIKAMH U3 TOJCTOTO CTeKJa. BOTMHKH BOJO-
Jlazda MMEIOT CBHHIIOBbIE IIOAOIIBBI, a HA €ero
rpyAb H CHOHHY HAAEBAIT CBUHIOBBIE TI'PY3bI,
MHaYe BOJOJA3 B CBOEM KOCTIOME He TOIpy3HUTCs
B BoAY. B 11y1eM mo nuIaHTY HENPEPBIBHO MTOJAIOT
BO3AYX Jiasi AbIXxaHuA. OJHAKO IUJIAHT CTECHAET
JIBUJKEHUA BOAOJIA3a IIOK BOAOH W YMeHBIIAeT
paccToAHNe, Ha KOTOPOE OH MOXKeT YAAJATHCA OT
MecTa norpy:xkernnsa. Ha rnybuny no 90 M Bogona-
3Bl MOTYT ONIYCKATHCA MOJ BORy, Gepsi ¢ coboii 3a-
mac CXKATOro BO3AyXa, HAKAYAHHOrO B IPOYHBIE
cranpHble OannoHbl. Takoe cCHapsAYKeHHEe HA3KIBA-
T akeananzom (cm. puc. 193). AxBajaHrom
MMOJIL3YIOTCSA ¥ CIIOPTCMEHEI-TIJIOBIBI.

Jna ucenenoBasusa Mops Ha 6OJIbBIIUX TAy6OH-
HaX HCHOJB3YIOT 6amucgepv. U 6amuckagvl
(cMm. puc. 193). Batucdepy omyckamoT B Mope Ha
CTAJILHOM TPOCE CO chenuajlbHoro kKopabnsa. Ba-
THCKa(d He CBA3aH TPOCOM C KopabiaeMm, OH UMeeT
COOCTBEHHBIA ABUTATENb U MOYKET IIePEeLBUraTh-
cd Ha 00JbIIOHN riiybuHe B 1I060M HAPABJIECHUH.

CBOICTBO ra3oB IEPENaBaTh JaBJIEHHE HCIIOJb-
3VIOT B TEXHHKE [IPH YCTPOUCTBE PABIUYHAIX ITHEB-
MaTHUEeCKHMX MAMWH (OT JIaT. NHEeBMAMUKOC —
BO3QYIOHBIA; 3TO MAIIMHBI, paboTaiomue ocpes-
CTBOM CYKATOr'0 BO3/yXa) U UHCTPYMEHTOB.

1k

CoxaTplit BO3LYyX, HANpUMeEp, MPUMEHSIOT B paboTe 3aK1enouHbLX U

OmOOUHbLX MOLOMKOE.

Ha pucynke 194 (cieBa) noraszaHa cxeMa yCTPoHcCTBa OTOOMHOIO MO-
norka. CxxaThlé Bo3gyx nojatot mo mtanry I. Ocoboe yerpoiictso 2, Ha-
3bIBAEMOE 30JIOTHMKOM, HAMPABJAET €ro NMoOYepefHO TO B BEPXHIOD, TO
B HIKHIOIO YacTh HUIWHApa. [10aTC y BO3AYyX HABUT Ha IOPIUEHB 3 TO
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¢ OJTHOM, TO ¢ APYTOI CTOPOHLI, UTO BBI3LIBAET OLICTPOE BO3BPATHO-IIOCTY-
narejgbHOE ABVXKEHHE TOPITHA U MUKKM MosioTa 4. ITocneaHasa HAHOCUT
ORICTPO CJeAVIOIIUE APYr 3a APYroM yAapbl, BHEAPSAETCSA B TPYHT UJIHU B
YroJb U OTKAJBIBAET €r0 KYCKU.

CyiecTBYIOT neckocmpyilHble aAnnapambl, KOTOPble NAIOT CHIb-
HYIO CTPYIO BO3AYXAa, CMEIIAHHOTO ¢ TeckoM. X ncooap3yoT JJisa ouner-
KU cTeH. HepelKo MOXHO BUETh pabOTy CIeNAJBLHEIX allllapaToB, IIPH-
MEeHAEMbIX JJI OKPACKM CTEH, TJe KPACKY PACTBLISET CoKAThIN BO3AYX.

CiKaTbIM BO3JYXOM OTKPEBIBAIOT ABEPHA BAIrOHOB IIOE3JOB METPO H
TpOJLIIEN6YCOR.

Ha pucynke 195 usofpaskeHa cxeMa yCTpPOMCTBA ITHEBMATHYECKOTO
TOPMOB3a KeJIe3HOAOPOIKHOTO BaroHa. Korga marucrtpans I, TOpDMO3HOH
mUARHIP 4 1 peaepByap 3 3all0JIHEHEI CXXATHEIM BO3JIYXOM, €ro JaBJIEHUE
Ha IOpPIIeHbh TOPMO3HOTO MUJANH/PA cIIpaBa U cJeBa OJUHAKOBO, TOPMO3-
HBEIE KOJIOJKY 5 IIPU 9TOM He KacarTcesa KoJec 6.

ITpu OTKPBIBAHUN CTON-KPAHA CXATHIA BO3AYX BBHINYCKAETCA U3 Ma-
I'UCTPAJbHON TpYORI, BCIeACTRBUE UYero JAaBJeHNe B IIPABOH YaCcTU TOPMO3-
HOrO IMUANEAPa yMeHbittaeTcAa. CoKATHIH »Ke BO3AYX, HAXOAAIIUNCA B Je-
BOU 4ACTHW TOPMOSHOTO IIUJINHAPA U B PE3ePBYyape, BRIUTH He MOXKET, 3T0-
my Memaetr KiaamnaH 2. Ilog meiicTBMEM ciKaToTo Bo3[yXa IOPUIEHE TOD-
MO3ZHOTO IIMJIMHApA TepeMellaeTcss BIPaBO, IPMIKMMAS TOPMOIHYIO
KOJIOAKY K 0004y KOJIeca, OTUEro H IPOUCXOTUT TOPMOXKEHUe.

ITpu HamoNHEHNH MATHUCTPAIBHON TPYOhI COKATEIM BO3JYXOM TOPMO3-
Hble KOJIOAKW OTKUMAIOTCS IPYKUHAMY OT KOJEC,



Hayuenune aTmochepHoOro AaBIeHUA UMeeT OOJBINYI0 U TIOYUUTEIb-
Hy10 ucTtopuio. Kak n MHOrue Apyrue HaydHbie OTKPBHITUA, OHO TECHO CBA-
34HO C IPAKTHUUECKUMH HOTPEOGHOCTAMY JIoJeil.

YcerpoiicTBO Hacoca OBLIO M3BECTHO ellle B TIAY00Koi ApeBHOocTH. Of-
HAKO U JApeBHETPeYeCKUI yYUeHBIH ApPHCTOTENH, M €ro IOCJIeOBATENH
OO'BSICHSNY ARUKEHUE BOJLI 34 IOPIITHEM B TpyOe Hacoca TeM, YTO «IIPH-
pojia 60UTCA MYCTOThI» . McTHHHAS 2Ke IPUYUHA 3TOTO ARJIEHUA — JlaBJie-
HUe aTMocheprl — UM OBLIa HEU3BECTHA.

B konmne nepBoii nonouusl X VII B. Bo @PropeHiiuu — Goratom TOp-
rosoM ropojyie tanuu — cTpouJu TaK HA3bIBAEMEIE BCAChIBAIOIMEe HACO-
cbl. OH COCTONUT U3 BEPTUKANLHO PACHOJIOMEHHOH Tpy6bl, BHYTPH KOTO-
poit uMeeTcA nNopiiens. [Ipu mogbeMe DOPINHSA BBEPX 38 HUM HOJHUMAET-
cqa Boga (cMm. puc. 116). Ilpu momMoniy sTUX HACOCOB XOTEJIH IOAHHUMATE
BOAY Ha GOJBLINYIO BRICOTY, HO HACOCHI «OTKABBIBAJIUCEY ATO JAEJATh.

O6paTuauchk 3a cosetoM K Ianuiero. Tanuiaeil uccies0Ban HACOCH! U
HAIIIEJ, YTO OHM HCITPABHEI. 3aHABIINCEH STUM BOIIPOCOM, OH YKAasaj, YTo
HACOCBI HEé MOT'YT IIOAHATH BOAY BHIINE, YeM Ha 18 UTANbAHCKHUX JIOKTeH
(= 10 m). Ho paapemuTs Bonpoc a0 KoHIia o ue yenen. Ilocae emepTu I'a-
JInJiesl 3T HAYUYHBbIE MCCIETOBAHUS TPOJOJIKUI ero yueHux — Toppu-
yennu. ToppUUeNIN 3aHANCA U U3YUEeHNEM ABJIEHUA TONHATUA BOABI 32
nopmHeM B TpyGe Hacoca. HJiA ONbITA OH IPEAJIOMUI KHCIIOJIB30BATH
JJIMHHYIO CTEKJISAHHYIO TPYOKY, 8 BMECTO BOJBI B3ATH PTYTh. BrepBhIe T4~
Kot onbIT (§ 42) 6611 npoaenad ero yuedHnkom Busuauu 8 1643 r.

PasnyMbIBas Hajs STUM OIBITOM, ToOppryesiu IpHIIes K 3aKJIOUeHUIO,
YTO MCTUHHOW IIPUYMHONU HMONHATHUA B TPYOKe DTYTU SIBJISIETCA LaBJIEHUE
BO31YX4, 4 He «DOA3HE MYCTOTHI» . ITO JaBJIEHUE IIPOM3BOIUT BO3AYX CBOkm
BecOoM. (A UTO BO3AYX MUMEET BEC — OBLIO YiKe NoKasaHo lanuneem.)

006 onrrtax Toppuuesnnu ysHaa (ppaHiysckuil yuernslit [Tackans. On
noBTOpUJ onbIT Toppuuennu ¢ pryThio ¥ Bogoi. Oxnako [lackane cum-
TAJ, YTO AJIA OKOHYATEJBHOIO JOKA3ATEeJILCTBA (DAKTA CYII[eCTBOBAHUSA AT~
Moc(hepHOro AABJIEHUA HeoOXO0AUMO NPOJAESaTh ombIT Toppuuennn ozuH
pas y HOJHOMXUA KaKoil-HUOY b rOphl, a Apyrol pa3 Ha BepliuHe ee U K3-
MEpUTE B 000UX CIYYasiX BLICOTY PTYTHOTO cTon0a B Tpy6Ke. Ecnu 6m1 Ha
BePIIUHE T'OPHI CTOJO PTYTH OKA3AJICA HUMKE, YEM Y IIOJHOXKUA ee, TO OT-
cI0Jla cJIedOBAJIO OB 3aKJIIOUUTE, UTO PTYTh B TPYOKe AeHCTBUTEILHO MO -
JepiKuBaeTca aTMOC(EPHBIM JABJIECHUEM.

«JIerko nouATh, — ropopua Ilackanb, — YTO y IOAHOXKUA I'ODLI BO3-
IyX OKaabIBaeT OOJNILIIIee JaBJIeHWE, YeM HAa BEpIIHHE €€, MEX TeM KaK
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HeT HUKAKUX OCHOBAHWI MpPeAmnoNaraTh, YTOOBI IIPHPOJAA HMCILITHLIBAJIA
O66MBINYI0 BOA3HDL IIYCTOTHI BHU3Y, YEM BREPXY».

Taxoii oneIT 6LLT IPOBEAEH, OH IOKA3AJI, UTO JaBJIeHUE BO3AYXA HA BEP-
HIUHE TOI ropsl, e IPOBOAUANCE ONBITHI, 66110 mouTH Ha 100 MM pT. CT.
MeHBIIle, YeM Y ToTHO U ropbl. Ho Ilackak 3TUM ONEITOM He OTDAHMYHI-
csa. UTobwl ente pas AOKa3aTh, UTO PTYTHHIH ¢To)O B onbiTe Toppudesin
yaepHKHBAETCA ATMochepHBIM HmaBieHueM, [lackans mocraBwa ApYroi
OITBIT, KOTOPBINA OH 06PA3HO HA3BAJ JOKA3ATEILCTBOM ITYCTOTHI B ITYCTOTE.

OneniT ITackana MOXKHO OCYIIECTBUTEL ¢ MIOMOINBIO IIpubopa, M306pa-
JKEHHOT'O Ha pUcyHKe 196, rme A — NPOYHEBIT TOJILIM CTEKJIAHHBIA COCY ],
B KOTODBIH MPONYIMEHEl U BNASHEL ABE TPYOKU: OfHA — OT 6apoMerpa B,
apyras (TpybKa ¢ OTKPHITHIMUA KOHIAMU) — OoT HapomeTpa B.

ITpuop yeTanaBAUBAIOT HA TAPENIKY BO3AYIIHOTO Hacoca. B Hauane
OIIBITA JaBJeHMHEe B cocyle A paBHO aTMOchepHOMY, OHO U3MepSAETCA paa-
HOCTBIO BRICOT A cTONIGOB PTYTH B HapomeTpe B. B 6apomeTrpe >xe B pryTh
CTOUT HA OJHOM YPOBHe. 3aTeM M3 cocyla A BO3MYX BEIKAUMBAETCS HACO-
com. Ilo mepe ypaneHUs BO3AyXa YPOBEHL PTYTH B JIEBOM KoJIeHe Oapo-
MeTpa B moHMKaeTcs, a B JeBOM koJeHe 6apomeTpa B nosrimaeres. Kor-
Ja BO3AYX OVAET MOJHOCTBHIO YAAJleH U3 COCYyAa A, YDOBEHb DTYTH B Y3KOH
TpybKe HapoMeTpa B ymamer u cpaBHAeTCA ¢ YPOBHEM PTYTH B €10 ILIHPO-
KOM KoJieHe. B y3Koii e Tpyb6ke 6apomerpa B pTyTh IIOK AefiCTBHEM AT-
MochepHOro AaBIeHUA NOTHUMAeTCS Ha BhICOTY A (puc. 197). 3TuM onbl-
ToM ITackasn ele pas OKA3AJ CYIOEeCTBOBAHIE ATMOCHEPHOTO TaBJICHUSA.

Onrwrrer Ilackans OKOHUATETBHO OIIPOBEPIVIM TEOPHIO ApuUcToTelNd o «60-
A3HU YCTOTHI» U IMOATBEPAUIIN CYIIeCTBOBAHUE aTMOC(HEPHOTO AABJIEHUS.



Cy1ecTBRYeT JiereHAa O TOM, Kak Ap¥xuMeJ Ipunles K OTKDPBITHIO, UTO
BEITAJIKMBAIOIAA CUJIA PABHA BeCy *KUJKOCTHU B ob6beMe Tea.

Iaps ['uepon (250 et g0 H. 9.) TIOPYYUII €My IIPOBEPUTH UECTHOCTH
MAacTepa, U3TOTOBHUBIIEr0 30JI0TYI0 KOPOHY. XOTS KOPOHA BECHJIA CTOJIh-
KO, CKOJIBKO OBIJIO OTHYIEHO HA HEe 30JI0Ta, Uaph 3alI0J03PUJI, YTO OHA
W3roTOBJIEHA M3 CIJIaBA 30JIC L ¢ ApYTH  , GoJlee JellleBRIMY METAJIJIaAMU.
Apxumeny OBLIO MOPYYEHO Y3HATH, He JIOMAS KOPOHBI, €CTh JHU B Hel
pUMeECh.

JocToBepHO HeM3BECTHO, KAKHUM METOAOM TOJIE30BaICa ApXUMeN, HO
MOJKHO NIPEeANOJIOMKHUTD ciaenyiomiee. CHAYANA OH HAIEJN, YTO KYCOK HUC-
Toro 3oJi0oTa B 19,3 pasa Taskeniee Taxoro e o6bemMa Boabl. MHaue roeo-
ps, LJI0THOCTS 30J0Ta B 19,3 pasa 6osbIie T TYTHOCTY BOJBL.

Apxumeny Hano ObLI0 HAUTU ILJIOTHOCTE BelleCTBA KOPOHBI. Ecnm ara
MJIOTHOCTh OKAa3asach 661 OOJBIIIE MJIOTHOCTY BOALI He B 19,3 pasa, a B MeHb-
Iee YUCJIO0 pad, 3HAYUT, KOPOoHa ObLia M3r0TC  Ha He U3 YHUCTOTO 30JI0TA.

BagecuTts KOpPOHY OBLIIO JIETKO, HO KaK HAWTH ee 00heM, ReJlb KODOHA
ORlJIa OYeHE CJIOKHOM dhopMbl. MHOro gHe!” . yunna Apxumesa 3Ta 3aja-
ya. W BOT oHAaKABI, HAXOASACH B 0aHe, OH MOTPY3UJCSA B HAIIOJTHEHHYIO
BOZIOM BAHHY, U €r'0 BHE3AIIHO OCEHUJIA MBICTE, NABINAS PellleHHE 3aJaUu.
JIukyomuit 1 Bo3OYKIEHHBIH CBOUM OTHPBITHEM, ApPXUMe] BOCKJIUK-
HyaI: «IBpukal Ospukals, uto aHauuT: «Hamen! - -ueal»

Apxumen B3BeCHJI KOPOHY cHAYAJIA B BO3AYyXe, 3aTeM B BoJe. Ilo paa-
HUIlEe B Bece OH DACCUMTAJI BRITAJKHBAIOIIYIO CHJIY, PABHYIO Becy BOJALI B
o0BeMe KOpoHHI. Onipenenus 3aTeM 06/be [ ke 2OHbLI, OH CMOT BRIYMCIUTEL ee
TLIOTHOCTE, 4 3HAA IJIOTHOCTE, O' B¢ 1 'b H 30LPNC I[aps: HET U IpUMecei
JeIIeBEIX MEeTAJJIOB B 30J10TOM KopoHe? ILIOTH Th BelecTBa KOPOHBI OKa-
3aJ1aCh MEHBIIIEe IIOTHOCTH YHCTOTO 30710Ta. Tem caMbIiM MacTep OBLI H30-
fosuueH B o6MaHe, a HayKa 000TaTUJIACE 3aMedaTeJIbHBIM OTKDBITHEM.

3agaua o 30J0TOH KOpoHe nobyania Apxusena 3aHAThCA BOIIPOCOM O
IIIaBAaHUU TeJ. B peayasTare IMOABUJIOCH 3aMedATENbHOE COYMHEHHE
«0Q mnaBaIIUX TeJaax», KOTOpoe JOILIo A0 Hac. B arom counBeHun Ap-
XUMeA0M C(hOPMYIUPOBAHO:

Tena, komopwvie maxcenee Hudxocmu, SYOyYLU onyuienv. 8 Hee,
nozpyxcawmces ace zaybxce, noxka He A. ‘muzawm OHa, u, npebbi-
8aA 8 HUOKOCMU, MEPAIOM 8 C80eM Bece CMONLbKO, CKOLbKO 8ecum
Hudrocms, 83amasn 8 o6seme meds.



Beaxkoe Teno, moguAToe Hal 3eMesi, 06JaIA6T NOTEHIMAILHON dHep-
Tuell. JTO B PaBHOH cTeleHU OTHOCUTCA U K Bojge. Hanpumep, Boga 00h-

emom 1 M3 Ha BEICOTE 50 M obragaeT DOTeHIIMAJIBLHON SHeprueil:

E,—9,8 I% £1000 XL . 13- 50 m ~ 500 000 [lxx = 500 x]Iox.

M
TIpu nageHun BOAERI ¢ 5TOMH BHICOTHI cOBepITUTea pabora A = 500 xJx.

Ho B npupone cpaBHUTENIBLHO PEAKO BCTpEYAIOTCA GOJBINUE ROAOIA-
Ibul. Hallle Bcero pyciia pek EMeT HefoabIIoN YKJIOH. B aTHx cayuaax
VIS CO3AaHUSA JaBNeHUA (Hanopa), Heo0XoauMoro I paboTeI ruapan-
JUYecKUX IBUTATeNel, MPUXOTUTCA NOTHUMATL YPOBEHL BOABI B peKe
UCKYCCTREHHO, DKM ITOMOINU IIJIOTAH. 34 CUEeT SHEPrHH NMOAHATOH BOALI
I'UAPARIUUECKIE IBUTATENIN MOI'YT COBEPIIATE MeXaHUYEeCKYIo paboTy.

OuH U3 IPOoCTeRIUX U APEeBHEHIIINX ABUTaTeNell — 800aHOE KoNe-
co. HauBomnee comepIlleHHEIe TUAPABIIUECKUE NIBHUTATENN — BOOAHbBLE
myp6uns:. B Takux TypOuHaAX BOJA OTAAeT 3HEPTUIO KOJecy, IPUBOIASA B
JBMIKEHHUE JIONACTH TypOHMHEI. PaGouee Kojeco TYPOUHBI COEAWHEHO ¢ Ra-
JIOM 3JI€KTPUYECKOT0 TeHEPATOPA, JAIOIIEro AJIEKTPHUECKHUH TOK.

Bempasanbie 08uzamenu ucnonrv3yrwdm 3IHEpzul OB8UMYULE20CA
8030yxa — aempa. JHePrui0 BeTpa MHOTAA HA3bIBAIOT 3HEPIUeH «ToJy-
00Oro yriis».

Berep nmpezacTaBiasieT coboil MCTOUHUK JeIleBoi
SHEpPruH, HO 3TOT UCTOUHUK SHEePI'UH obaagaer 60Ib-
NIYM HENOCTOAHCTBOM, — B 3TOM €I'0 HeYI06CTRO.

BeTpAHule IBUTATEJN U3BECTHRI ¢ JPEeBHEHIITNX
BpeMeH. COBpEeMEHHLIH JOBOJIBLHO MOUTHBIN BeTpS-
HoOHl aBUTaTenb n300paskeH Ha pucyHKe 198. [IBu-
JKYIUEcs MACCHI BO3AYXA OKA3BIBAIOT AABJEeHUE Ha
HAKJIOHHBIE IIJIOCKOCTH KPRINbER BETPAHBIX IBHIA-
TeJlel M IPHUBOAAT UX B ABMIKeHue. BpamarensHoe
ABH)KEHUE KPBUIBEB IIPH IIOMOINM CHCTEMBI IIepe-
Jad mepefaercsa MeXaHU3MaM, BRIDOJHAIONIHM Ka-
Ky10-1160 padory.

OKOHOMHYECKH 11eJ1ecoODpPa3HO HUCIOIb30BATH
BeTPOJBUTATEJIbHEIE YCTAHOBKHU TAM, I'ie BETPHI AY-
0T 4acTo 1 cuabHO. Hanmpumep, B IloBomxne, Ka-
3axcraHe, Ha Asnrae. VI06HO UX HCIIOIB30BATE U B
OTHAJIEHHBIX PAHOHAX, KYIA He HOCTYIIaeT 3HEeprus




OT JIEKTPOCTAHIUH, KyJa TPYAHO NMOABO3UTH TONJIURO, HATIDUMED B HAJb-
HUX HJU BRICOKOTODHBIX dKcmenuuusx. OHHM, KaK U TUAPABINYECKUE
JBUTraTENU, UMEIOT NPEUMYIIECTBA Mepe]] IBUTATENIAMU, B KOTOPLIX HC-
TOUHUKOM 3HEPI'UU CJAYIKUT TOIJUBO UM PANUOAKTUBHOE BEIIIECTBO.

Bo-niepBeIX, BogsSIHBIE M BO3JAVIIIHLIE JBHUTATENH, IIOCIE TOI'O KAK OHU
TIOCTPOEHEI, Y3Ke He TPeOYIoT 3aTpaT Ha TOIJIMBO. JHEPTUS, UCIIOJb3ye-
Maf B HUX, — JHEPrus TEKYILIEN BOABI ¥ BETpa — IIOCTABJIAETCA caMoOi
npupooi, BO3OOHOBISAETCH.

Bo-BTOphIX, paboTa aTHX ABUTATENEH He CONMPOBOMKIAETCSA BhILENIEHHN-
€M BPEAHBIX OTXOJIOB: I'a3oB, 00pPA3yIOUIUXCA IPDH CTOPAHUK TOILIWBA WX
PASUOAKTUBHBLIX OTXOJO0B, T. €. B BOAAHBIX M BETPAHBIX ABATATENAX UC-
TIOJIL3YIOTCA SKOJOTUYECKH YMCThle MCTOUHHUKHM HSHEPrUU. B HeKOTODHIX
MecTax IPUMEHSIOT ellje ONUH BHJ 3KOJIOTUYECKH YUCThIX JABUTATEJEH,
VICTIOJIE3YIOUTHX 3HEePTUI0 ITPUJIMBOB 1 OTJIMBOB BOAEI B MODSIX M OKeaHaX,
NPUYMHON KOTOPBIX SBJIAETCS CUJId BCEMADHOTIO TATOTEHUS .

IIpu cozgaHMKU MAINIVH, MEeXAaHU3MOB M Pa3JUUYHBIX KOHCTPYKIMH
BAYKHO 3HATH, IIPU KaKUX YCJIOBUAX OHM OYAYT YCTOMYUBBIMU, T. €. HAXO-
JUThCA B paBHOBecuu. Kakuwm ke 06pasoM MOXKHO JOOUTHLCS PABHOBECUS
Tesia? BoabMeM nHHEeHKY U, OOBA3AB ee IETJel, II0JBeCUM HAa HUTH. 3a-
TeM, [epeMellas NeTJio 10 JUHeHKe, MOKHO HAUTH MMOJIOXeHue, B KOTO-
poM JnuHellka Oyger HAXOAUThCS B paBHOBecuu. B aTom ciy4yae rosopsr,
UTO JHHEHKA OOJBellleHa B leHTpe TsKecTU. lleHTp TAXKeCTH UMeeTcs Y
Kaxxaoro Teaa. Yro e Tarkoe nedTp TaxkecTu? PazfenuM MBICJIEHHO TEJIO
Ha HeCKOJBKO Yacreii. Ha Kamayro uacTs 6yIeT 1eHdCTBOBATE CHJIA TAMKEC-
TH, KOTOPAas BCErJa HAIPABJICHA BePTUKAJIBLHO BHU3 (puc. 199).

TouKy NpUIOHKEHUA PABHOAEMCTBYIONIEH CHJ TAMKECTH, NEHCTBYIO-
HIMX HA OTAEJbHBIE YACTU TEJIa, HA3BIBAIOT IEHTPOM TSIKECTH TeJa (CM.
puc. 199).
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Kak ske HAWTH HEHTP TAMKECTU B pas3iMYHbIX TRepALIX Tenax? [Ipoge-
JlaeM cJIenyIomuii onelT. BospbMeM Gurypy HempaBUILHON GOPMEBI H3 Kap-
ToHa (puc. 200, a) ¥ mogBecUM ee HA I'BO3AL BMecTe ¢ oTBecoM. Ha dury-
Py IeHCTBYIOT ABE CUJIBI: CUJa TAMECTH U cuya yrnpyroctu. IlocKonsky
KapTOH HAXOAUTCS B TOKOE, TO 3TH 08€ CULbL B3AUMHO YPABHOBEULL-
8awmces, n. e. OHU PABHbL NO BEJAULUHE U HANDABIEHbL 8 PA3HbLE
CMOPOHBL. ITO 3HAYHNT, UTO TOUKU INPUIOKEHUA CHUJ JIeKAT HA OJHOI
BEPTUKAIBHON OPAMOI, OTMEUEeHHOHN OTBECOM.

IIpoBenem Ha uUrype BepTUKAILHYIO JUHUIO IO OTBECY. 3aTeM IIOJ-
BECUM €€ B IPYTOi TOUKE U CHOBA IIPOBEJEM 10 OTBECY REPTUKAIBHYIO JIH-
Huto (puc. 200, 6). CKopK0 6Bl HA MPOBOAMJIN TAKHM CIIOCOBOM JIMHUIA,
BCe OHY IlepeceKyTcs B OAHOHU TOUKe, KOTOpAsA U OYIET IIEHTPOM TSAKeCTH
tena C (puc. 200, 8). IlpoBepuTs 3TO MOMCHO, €CJIM HA OCTPHE KapaHmama
TIOMECTHUTH (DUTYPY B HAUJEHHOM ITeHTpe TAXKecTH. OHA OKAYKETCA B PaB-
HoBecuu (puc. 200, 2).

Bo BpeMst onibITA MEI HECKONBKO Pa3 MEHSJIH ITOJIOMKEHHE KADTOHHOM
bUryps1, Ho LEHTD TAMECTH €€ OCTABAJICA B OJHOI U TOH JKe TOUKe.




IIpu n60oM nONONEHUU MeENA UEHMDP MAXECmU e20 HaAXOo-

dumecsa 8 00OHOIL U MOiL Hce mouke.

Hanpumep, UeHTD TAMKECTH IIAPA JEXUT B €r0 TEOMETPHYECKOM
LeHTpe, Y LUJIMHADPA OH HAXOAWTCS HA cepeJuHe JIMHUM, COeqUHAINIIEN
HEeHTPHI €ro0 OCHOBAHNH, Y TapaJlaesieliinea — B TOUKE IPECEYEHUA AUaTro-
Hayei (puc. 201). Unorga meHTp TAMXKECTH MOKET HAXOAUTRCA U BHE TeJa.
Hanpumep, y KONBIIA OH JIEXHUT HA [epecedeHnn guamerpos (puc. 202).

ITonoxkeHMe LEHTPA TAMECTH MOXKET U3MEHATHCA TOJBKO MIPHU U3Me-
HEHUH OTHOCHUTEJILHOTO PACIIONIOMKEHUS YACcTeH Tesa.

Pasgen mexaEWKY, M3y4aIONIUil YCIIOBUSA PABHOBECUA TeJ, HA3BIBAET-
CsA CTATUKOMM.

PaccMoTpuM pazsuuHBIE CJIyUyau PaBHOBECHS TeJ, UMEKIIUX OTHY
TOYKY OTIOPHI.

[ToBecuM Ha I'Bo3jk JUHEHKY TAK, YTOOLI OHA 3aHAJA TNOJOXKEHWE
paBHOBecus (puc. 203, a). Ecan auaeiiKy OTKJIOHUTHL B CTOPOh ', TO IOJ
JeHCTBHEM CHUJIEI TAXKECTU OHA BO3BPATHTCS B IIPEsKHEE [MOJOXKe _Ae.

PasHoBecue, mpu KOTOpPOM BbIBEIEHHOE M3 I10 TOXKEHUS pABHOBECUS
T&JI0 BHOBE K HEMY BO3BPAIIA€TCA, HASKIBAIOT YCTC MHBBIM.

Ilpu ycmoilwueom pasHogecuu yeHmp maixecmu mena pacno-

JLOMEH HUNCE OCU 8PAUEHUA U HAXO00UMCSs HA 6epMUKALbHOIL

npamoti, npoxodauieil wepe3 smy ocCob.

Teneps pacnoIOKUM JINHEHKY TaKUM 00pa3oM, 4TOORI LIEHTD THAMKEC-
TH HAXOAUJICS HA OAHOH BEPTHKAJLHONW JUHUH ¢ TOUKOI OIIOPHI, HO BhIIIE
Hee (puc. 203, 6). Eciu nTuHeHKY BRIBECTH U3 MTOJOXKEHUS PARHOBECUS, TO

THN (| >



oHa 60JIbIle B HAYAJILHOE MOJIOJKEHe He BeDHETCA, TaK KaK CUJIa TaxKec-
TH, AeHCTBYIONIAA Ha NUHEHKY, IPENATCTBYET 3TOMY.

PaBHoBecHe, Ipy KOTOPOM BEIBEJIEHHOE U3 PABHOBECUA TeJIO HE BO3-
BPAINIAETCA B HAYAJILHOE MIOJI0XKEeHe, HA3HIBAIOT HEYCTOHYHREIM,

Ilpu Heycmolluusom pasHo8ecuUl UeHmMp msajxcecmu mend pac-

NoOOJNCeH 8blule OCU 8PAULEHUA UL HAX00Umces HA 8epMUKQALb-

HOU npamoil, npoxodsauieil wepe3z amy oCb.

ITogBecuM MHHEHKY HA MBO3AL TAK, YTOOLI HEHTP THASKECTH JUHEHKU ¥
TOUYKA Onmopki coBnaganu (puc. 203, 8). JInueitka OT TOMUKOBR 6YJIET MEHATH
CBOe TIOJIOXKEHNE, HO PABHOBECUS HE ITOTEpseT.

PaBHOBecHe Ha3bLIBAIOT 0e€3Pa3TWYHBIM, €CJIM [IPU OTKJIOHEHUUW WJIH
rnepeMenieHNY TeJIa OHO OCTAETCH B PABHOBECHUH.

IIpu 6e3pasauiHom pasHoB8ecuUl OCb BPAULEHUS MENA NPOXO-

dum uepes3 ez0 yueHmMp MAMECMU, NPU IMOM UEeHmp Maicecmu

meana ocmaemcsa Ha OOHOM U MOM e YpoéHe npu A0bLX no-

JOHCEHUAX Mmelld.

IMapuk, HaxomAIINIHCA B YCTOMYMBOM PABHOBECUU, IIOKA3aH HAa PUCYH-
ke 204, a, B HeyCcTOHUYNBOM — Ha pucyHKe 204, 6 U1 B 6e3pa3IuyHOM — HA
pucyHke 204, 8.

Buj paBHOBecHS MOMKHO YCTAHOBUTH IO U3MEHEHUIO IIOJOYKEHUS
MEeHTpA TAXKECTH TeJa, KOT/a eTo BLIBOASAT U3 COCTOSIHUS paBHORecus. Ec-
JIH LEHTP THAMKECTH MIPH 5TOM IIOJHUMAETCS, PABHOBECHE ycTOouMBOE, ec-
JIH [EHTP TAXKECTH IPU 3TOM OIIYCKAEeTCH, PaBHOBECUE TeJa HEYCTOHYNROE,
€CJIV I{eHTD TAKECTH B JI0OOM IOJOKEHHUH TeJla OCTAETCA Ha OJHOM YPOB-

He, TO paBHOBecHe Teja 6e3pasInyHoE.
o~ - B ycroifiunBOoM paBHOBECUM HAXOOUTCH JIIO-
§ ' 6oe Teno, BUCAIee HA HUTH: JlaMOa, JIOCTPA,
. I'PY3UK OTBECA U T. 1.

B 6GeapasiuuHOM paBHOBECUUW HAXOAATCH
KoJieca aBTOMOOHJISA, BEJIOCUNEA U IPYTrHe Bpa-
4 L~-\(/ = IAKIUecs YACTU MAIIUH, Y KOTOPBIX OCh Bpa-
| H < IIeHUS IPOXOAUT Yepes UX IEeHTD TAMKECTH.

. ITupKOBEIE apTHUCTHI, HAIPUMED, DU XOIb-
0e TT0 KaHATY COXPaHAIOT PABHOBECHE, N3MEHAA

TMONIOMEHUE CBOETO IIEHTPA TAMKECTH.
N - Temeprs paccMOTPUM YCIOBUSA DPABHOBECUS
k TeJl, UMEIINUX ILJIOMma b ONOphl. BonbiuHeT-
N | BO IPEJMeTOB, OKPY’KAIOIMUX HAC, OINMPAETCH
HAa HEeKOTOpYylo nJaolanbk. Hanmpumep, goma, aB-

TOMOOMIN, CTAHKH U T. 1.
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Boabmem mpusamy Ha mapHupax (puc. 205, a). K uenrpy ta:xectu
OPU3MBI IPUKDEIINM O0TBeC. ByZieM IOCTeIIeHHO MEeHATh (DOPMY MPU3MEI.

PaBHoBecHe Tpu3Mbl OCTAETCHA YCTONYMNBEIM, ITIOKA JUHUA OTBECA IPO-
XOOUT Uepead IJomanab onopsl (puc. 205, 6). Kak Toabko JueuA oTsBeca
OKAa3bIBAETCsA HA I'PAHUIlE IJIONIAAU OMOPHI, PABHOBECHE CTAHOBUTCH He-
ycroiunBeiM (puc. 205, 8). [Ipu He3HAUNTENIBHOM OTKJIOHEHHHU BIIPABO
pU3Ma OONPOKHUABIBAETCS.

006 yCTONYMBOCTY ITOJIOKEHUS TEJIa MOXKHO TAKIKE CYAUTH 110 BEJINUU-
He yrJjia [IOBOPOTa, HEOOXOAVMOTO A IIDUBEJEeHU A Tela B HEYCTOMYNBOE
paBHOBeCHE.

YToOBL TENO BAHAJO IIOJIOKEHHE HeYyCTOHYMBOTO PABHOBECH A, €I'0 Ha-
JI0 NOBEPHYTH BOKPYT OCH, IPOXOoAANIel uepes JUHUIO onopbl. HeM G0JIb-
e yroj (¢, Ha KOTOPBHIA HY’KHO [JIS 3TOTO NMOBEPHYTH TeJio (puc. 206),
TEeM YCTONYHBee IIEPBOHAYAILHOE MT0J0XKeHue TEJIa.

BenuunHa yriia IoBOpoTa, a CIeNOBATENILHO, M YCTOWUYUBOCTDL TENA

3aBUCAT OT pasMepOB IJOI[aAu, HAa KOTOPYIO OHO ONIKMpaeTcsa, U OT II0JIO-
JKeHHUs ero UeHTpa TAXKECTH.
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4. 3.657T% .4.13,3%.5.4 ¥,
q C C
5. 2.16,2 xm.

. 7.

. 8.
. 9.

.11
.12

. 14.

. 15.
. 19.
. 20.
. 21.
.22,
. 23.
. 24.

. 26.
. 28.
. 29.

. 30
. 31
.32

. 2.1%.3.:4,41@.

4.0,12 2 :120 % . 5.1,8 -~
cm3 M3 cm3

1.0,4 kr; 0,5 xr; 6,8 xr. 2, 120 em3. 3. 4 r. 4. = 53.
1.34H;4H; 15 xH; = 0,6 H. 2. 500 H; 3 H. 3. = 71 xr. 5. 50 H;
50 H.

.1.=900 H. 2. 10 H. 3. 700 H.

.2.~47 kIla; ~ B 3 pasa. 3. 6000 xIla (6 - 103 xITa). 4. = 1500 ITa;
B 10 pa3 MeHbIne.
3. Uamenunnocs. OnquHaKOBO.

1. =6 Ila; ~ 4,8 k[1a; =~ 82 kI1a. 2. = 112 000 xIa. 3. 50 cm?.
.= 10,3 m. 2. 28,4 xH.

r) 1000 rIla, 750 mwm pr. cT.

2.=460 m. 3. = 1013 rlla. 4. = 162 xH.

1.=10,3 M. 2. =13 M; = 76 cMm.

1.120 7. 2. B 90 pas, B 100 pas.

3.0,98 H; 0,784 H. 4. = 45 xH; = 25,5 xH.

1. Ymersmures. 2. = 10 000 m°. 3. ~ 16 xH.

3. =300 xx. 4. =~ 240 w]Tx.

1.= 180 xkBr. 2.=55Btr. 3.120000 x/Ixx. 4.750Bt. 6. =

= 2,9 kBr.

. 5.~ 416 xr.

1.3 M. 202240 k. 5. 2380 Max.

.1.= 10 gk, 4. 1350 Tax.
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