Cmpoumu npeononodicenus, He pacnonazas Gakmamu — ce pasHo, 4mo nulmamscs
goumu 8 dom 6e3 Kouda, OecCMblCIeHHO ONYHcOas 8OKpY2, OWYNblEAsi CMEHbl U
3aena0vl8as 6pems om epemeHu 8 okHa. Paxmuvl — He0OXOOUMDbILL KIIOY.

FOnuan Xaxcnu

Mpui 6ce excednesno ucnonvzyem ¢usuxy. Koeoa mvl cmompum 8 3epKaio uiu
Haoesaem OYKU, Mbl NOAb3YeMcs 3aKonamu onmuku. Kozda 3asooum OyOunbHUK,
omcnedxcueaem  8pemMs, Ko20a CMOMPUM  HA  KaApmy, nepemewjaemcs 8
2eomempuyeckom npocmparncmee. MobunvHble menegoHvl  COeOUHAIM  HAC
HEBUOUMBIMU INEKMPOMASHUMHBIMU HUMAMU CO CHYMHUKAMU, 8PAUWAIOUUMUCS NO
ceoum opoumam. Ho ¢usuxa - smo ne monvko Hogvle mexuono2uu... Jlasxce Kposo,
YUPKYIUPYIOWAsl 8 HAWUX apmepusx, ciedyem 3aKOHaM QusuKu — HAyKu 0 Hauilem
Qusuueckom mupe.
Jlxxoan beikep.

- Umo mul xouewiv?

- A xouy youms @pems.

- Bpems ouens ne nobum, koeoa e2o yousarom.
Jlvtouc Kapponn «Anuca 6 cmpane uyoecy
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CHOBHaf 3aaav N3UKHN — IMO3HAHU KOHOB IIPpHUPOAbI TaKKe CBOHCTB
OcHoBHas 3ajava O3HaAaHHuE 3aKOHO 0 , a Ta 0
PAa3HbBIX MATCPHAJIOB, YTOObI NPpUMEHATb HX C NM0J1b30M OJIA 4YeJIOBEKa B
nmpouecce €ro A1eATe/JIbHOCTH.
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...ICHO, YMO U 8 HAyKe 0 Npupooe HA00 ONnpeodeiums,
npeaicoe 6ce2o, Mo, 4mo OMHOCUMCS K HAYATAM.

Apucmomentw
Movl He ymupaem, noxa y nac ecmo yenb.
akaoemux Hamanvs bexmepesa
m PU3NYECKHUE OBBEKTHI U SABJEHMUSI.
HABJIFOJIEHUS U OIIBITHI.

IMoueMy Ka:Kablii JeHb MOXO0K HA NMPeAbIAYIIMIi 1eHb?
L[EJIb YPOKA: ]lath nipecTaBiI€HUE O TOM, YTO M KaK U3ydaeT (hu3uKa.
TUII YPOKA: opranu3aiiuOHHBbI.

ObLOPYJ[OBAHHUE: HWUTAHOW MAasSTHUK W TNPYKUHHBIA MasATHUK, IITATHB,

€MOHCTPALIMOHHEI, TEPMOME QJICKTPOPOPHAA MallIMHA
a Tpan » TCP P P (b p > | ®u3MKa - 3TO HayKa O Npupoge

YHUBEPCAJIbHBIN TpaHCPOPMATOP € MPUHAIIICKHOCTIMHU.
LIJIAH YPOKA:

BcerynurensHas yacTh y
O0bsacHenne 4 rrr—
3akperuieHue

4. 3amanue Ha IOM

Il. ®u3uxka — Hayka o npupome. Dusuka — rpedyeckoe CJIOBO CO 3HAYCHUEM

wn e

cBeToBbIe InexTpUveCcKme.

«IpUPOJIa», U apabCKOE CIOBO CO 3HAUCHHUEM «Oe3/IbIXaHHBIEC Teay.
®duszrka - 370 QyHIAMEHT, HA KOTOPOM CTPOSATCA BCE €CTECTBEHHBIE M MPUKIIAIHBIC
Hayku. Kaxknas Hayka mmeeT cBoMl (u3MUecKuil paszen: acTpodusuka, reodusmka,
buzudeckas xumusi, o6nodpusuka, arpopuszuka, meramwiopusuka u T.1. CyliecTByer
npuOOpHast U METO0JIOTHYECKask CBA3b QU3UKU C IPYTUMHU HayKaMu: 1) MUKpPOCKOII
— Ouosorus; 2) TeIecKon — acTPOHOMHUS; 3) CIIEKTPANIbHBIN aHATU3 — XUMUS; 4)
PEHTT€HOBCKOE M3Ty4YeHUE — MEIUIIMHA; 5) 1a3epsl — MeAuInHa + nHopMaTHKa +
HOBBIC TEXHOJIOTUY; U T.1. HU ofHa Hayka He o0palaercs Tak cMeno, Kak (pu3uka, ¢
TaKUM JTMANIa30HOM MacHITaboB, MapaMeTpPOB BPEMEHH W SHEPTHd, OT MEIbUanIlero
MHpa KBaHTOB JI0 OTPOMHOIO0 KOCMOCAa WJIM OT MUTa 0 BEeYHOCTU. V3MEHEHHs B
npupoae — sABjJdeHus. Du3uka usydaer TOJbKO (Pusnyeckue [
SIBJIEHUsI: MeXaHn4deckue (JeMOHCTpauus KoJeOaHWW MPYKUHHOTO
MasTHUKA); TemIoBble (TEIUIOBOC pACIIUPCHUE JKUAKOCTH B
TEPMOMETpE); JIEeKTPOMATrHUTHBbIE (JCMOHCTpAlUs HCKPOBOTO
paspsiza, JACMOHCTpAls TPUTSHKEHUS MarHUTOM KycKa JKelesa,

JCMOHCTpAIS BO3HHKHOBCHHSI WHIYKIIHOHHOTO TOKAa B KATYIIKE);
cBeTOBbIe (JIeMOHCTpaIUs (POTOTFOMUHECIICHIINN).

[MpenmeToM wu3ydeHHs (QU3WKU SIBISIOTCS W (u3MdecKkue 00beKThI (TO, ¢ YeM
MIPOUCXONT SIBJIICHUE): TIPYKUHHBIA MAasTHUK, JlaMIla HaKaJHUBaHHUs, KUIKOCTh, Ta3,
yenoBek (pusnka yenoBeka). UYTo n3yvyaer OMOIOTHS, HCTOPHUS, XUMHUS?
Bo3HukHOBeHHE (PU3MKH, KaK HayKH, BBI3BAHO TEXHUYECKUMHU MOTPEOHOCTSIMHU
yejoBedecTBa (I0ObIBAaHUE OTHS, H300pEeTeHHE KoJieca, ApXUMEJ U KOpOHa,
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METAJUTyprusi, TEIJIOBbIE JABUTATEIH, JJICKTPUUYECKHE TE€HEpaTOphl WU JIBUTATEIIH,
CBSI3b, ATOMHBIE DJIEKTPOCTAHIIMU) U €TI0 BEYHBIM CTPEMJICHUEM YCTAaHOBUTH OOIIUE
3aKOHBI Pa3BUTHS MPUPOJbI (KAPTUHY MUPA).
Kak m3y4aeT usuka sBiacHus (Ha mpuMepe KoJieOaHUH HUTSHOTO MasTHUKA)?
1. HaoaoaeHust (MacCMBHOCTH HAOJIIOAEHMNA).
Ymo mpyouee cezo na ceeme? Buoemv mo, umo Haxooumcs nepeo 2nazamu!
I'éme
2. JkcnepuMeHTHI (MOCTpPOeHHE IKCIIEPUMEHTATbHOH YCTAHOBKH).
DKcnepumenm HUK020a He 0OManvieaem, 0OMAHYUBHL HAUU CYHCOCHUSL.
Jleonapoo oa Bunuu
3. CBoiicTBa 00beKTA.
Ha npumepe namero muaamiero 6para — 006€3bsiHbI MOKa3aTh, KaK YEJIOBEK M3Yy4aeT
CBOICTBa 00BbeKTa (BKYCHBIM — HEBKYCHBIH, ChEIOOHBIH - HECHEAOOHBIM W T..I.).
[IpumeneHue cCBONCTB 00bEKTa B TeXHUKE U ObITY. CBOMCTBA HUTSHOIO MasTHUKA:
nepuoanuHocth (T), ammimryaa kosgedanmii (A), mamHa (£), macca (m).
Du3NUYeCKoil BEJUYHUHON HA3BIBAKOT JIKO00E HM3MepUMOe CBOWCTBO O00bEKTA.
N3mepenue myiMHBI HUTSHOTO MasiTHUKA (25 ¢M) U ero nepuoaa kosebanuii. MoxxHo
JIM BKYC, 3allax WJId, HalpUMeEp, YM Ha3BaTh GU3HMUECKON BETUUMHON?
CyumecTByOT JIM CBSI3M Mexay BeauduHamu? [IpoBepuTh U yCTAaHOBUTH 3aBH-
cumoctb T = T(l), u3MeHss ATMHY MasTHUKA B JBa pa3a. [lociaeIHIO0 3aBHCUMOCTD
MO’KHO BBIPa3sUTh B BUJIE TpadKa HWIM NPUOITH3UTENbHON hopMynoit T ~ 24/l .
MeTp MOXKHO ObUTO OB OIIPENETATh, KaK JJIMHY MasiTHUKA C TIEPUOJIOM JIBE CEKYH/IBI.
Bce Tpu 3akoHa HUTSHOTO MasiTHUKA YCTaHOBJIEHBI ['anuneem B Bo3pacte 20 jet!
CBsi3b MeXAy BeJUYUHAMH, BbIPAKEHHAsi MAaTeMATH4YeCKHM B BHAe TAOJMIbI,
rpadpuka win (popmyJibl, Ha3bIBaeTCH PU3UUYECKUM 3aKOHOM.
@u3nyecKrue 3aKOHbI OTKPBIBAIOT NIEPE] HAMU MPaBUIIA, 10 KOTOPBIM KUBET MPUPOJIA,
TaliHbl YCTPOMCTB M MEXAHMU3MOB BOKpYr Hac. Ham Hukornma He ynerers 3a mpenessl
["anakTku, HE OTIPABUTHCS B OyAylee U HE U300PECTH BEUHOTO JBUTATEINSA. DTOTO
HE TIO3BOJISIIOT CAENaTh (PU3NUYECKUE 3aKOHBI, IO KOTOPHIM KUBET Beenennasi.
4. @uznueckne 3aKO0HbI. BCE, 4TO OKpyX)aeT Bac B HACTOSIIMI MOMEHT, BCE, 4YTO
CO3/1aJI0 WJIM TOCTPOUJIO YEJIOBEYECTBO, CTAJIO PEAIbHOCTHIO Oyarojapsi Haiiemy
MOHUMAaHHIO 3aKOHOB mnpupoAsl! Kak ke MOHATh 3aKOHBI MHUpPAa, B KOTOPOM MbI
xuBeM? 3aueM HE0OXOJUMO 3HATh CBOWCTBA OOBEKTOB M 3aKOHbI? Hampumep, cBoii-
CTBO MAasATHHKA IMOBTOPSATH CBOE JABUKEHHE UYEpE3 paBHbIE MPOMEKYTKH BPEMEHHU
UCTIONB3YETCSl B Yacax, Kak U yCTaHOBJICHHBIC 3aKOHBI (IIPUMEp C YacaMH, KOTOPBIC
cremat Wi orctaoT). C TOMOIIBI0 HUTSHOTO MAasSTHUKA W 9aCOB MOYKHO M3MEPHUTH
Bam poct. Kak? ®dusnka oTIM4yaercss OT BCEX OCTaJbHBIX HAYK TEM, UTO MbI MOKEM
XKUTh, HE 3HAasl €€ 3aKOHOB, U BCE K€ MOJb30BaThCs ATUM. Kiltod K NMOHUMaHHIO

Oynyiiero - pyHaaMeHTaIbHbIC 3aKOHBI MPUPOIbI; HOBBIE M300PETEHUS, MAITUHBI U
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METOJbl JICUCHMS, CO3/IaHHBIE HA HX OCHOBE, ONpEAeNsIT Oynyilee Haiieu
IMBWIK3alMK HA MHOTHE Aecatuiietus. [Ipenects ¢puznmyeckux 3aKOHOB — UMEHHO
B X YHUBEPCAJIbHOCTU: OHM aKTyaJbHbl U HAa KyXHE, U B CaMbIX OTJAJICHHBIX
yrojikax BceneHHOM.
4. TlpakTHYecKkHe NPUMeHEHUsI.
Ecmb y mens wecmepka cuye,
IIposopHuix, yoansix.
H ece, umo suoicy s 6okpye, -
Bce 3naio 51 om nux.
OHu no 3HaKy moemy
Aenaromces 6 HydicOe.
306ym ux: Kax u I[louemy,
Kmo, UYmo, Koeoa u I oe.
P. Kunaune

Ecnu Mup co3pgan TBOpLOM, TO €ro cieayeT U3y4daThb CTOJb K€ JOCKOHAJIbHO, KaK
[Tucanme, cTpemsicb HATU B HEM Oe3yINpeuHyro O0XeCTBEHHYIO rapMoHHIO! BEITh
(GU3UKOM — 3HAYUT WMETh TPOMAJHBIN MOTEHIIMAT K U3MEHEHUIO MHUpPa, a TaKkKe —
npUOOIIUTECS K CJIAaBHOM HCTOpUHM U Tpaaunusm! EauHCTBEHHOW HayKOH,
OXBaTHIBAIOIIECH SIBJICHUE BO BCEH COBOKYMHOCTH, sBiserca ¢u3uka. He Tonbko
aBTOMOOWJIb, HO U BCE JIPYTHE TEXHUYECKHUE CPEJCTBA OCHOBAHBI HA 3aKOHAX (hU3UKH
- (hyHIaMEHTAJIBbHOW 0a3bl MHKEHEPHBIX AUCHUIUIMH, - U3YYCHUE KOTOPBIX CO3/1aeT
TOT Hay4yHbIM (yHIaMeHT, 0e3 KOTOpPOTrO HEBO3MOXXHO OCBOCHHE CIHEIUAIbHBIX
JTIMCITATIIIAH.

Hayka — cmnenuduueckas o00JacTh YEIOBEUYECKOH JIESITEIBHOCTH, TJIABHOMU

OTJIMYUTEIIBHON YE€PTOU KOTOPOM SABIIAETCS MOUCK M MCCICIOBAaHUE HOBOTO, TO €CTh
TOTO, YTO OBUIO paHee aOCOJIIOTHO HEHW3BECTHO. TpaguIlMOHHO IIEJIbI0 HAyKH
CUMTACTCS TIOMCK 3aKOHOMEPHOCTEH Cpeau OKpYXKalollero Hac Oecrmopsjaka Hu
npejcKa3aHue OyIyIIero Mo HadaldbHBIM YCIOBHSM, KOTOPBbIE MOYKHO H3MEPUTH C
HEOOXOIMMOM JIJISI 3TOI0 TOYHOCTHIO.
DyHIaMeHTallbHasd HayKa OTKPBIBAET HOBBIC 3aKOHbI W sBieHUs llpuponsl, a
MPUKJIAIHAA HAYKA MOJYy4aeT TEXHUYECKH BAXKHBIE PE3YJIbTaThl HA OCHOBE ATHUX, YKE
CTaBIINX W3BECTHBIMH 3aKOHOB. CTpEeMUTEIbHOE pa3BUTHC (U3MKHA TTO3BOJIHIIO
MOHATh YU HAYYHUTHCS MCIIOJIb30BATh AJIEKTPUYECTBO U MATHETHU3M, PAJIMOBOJIHBI, 3BYK
U CBET, CTPYKTYPY M CBOMCTBa aTOMOB. POCT Hallero 3HaHus BOIUIOTHWICS B TAKHUE
«ImO00O0YHBIC MPOAYKTHI» KaK pajauo, TeAeBHUACHUE, JIazephl. KOMIBIOTEPHI, COTOBBIC
tenedousl, Uutepuer u T.1. U3neaue N0:KHO padoTraTh M B NPHUHIUIE, U B
MeTtasiie! Eciy 3Toro HeT M y Balllei ujen HeT HaOJMI0JaeMbIX TOCIEACTBUM, TO OHA
HE HYKHa JUIsl IOHUMaHus ycTpoiicTBa Beenennoi! MynpocTs €CTh 104Yb OIBITA.



Duzuky, mamemamuxy U UHICEHepy O0alu 3a0anue — HaAumu 00bEM KpacHO20
pe3uno6020 mauuka. Du3uxk nocpysunl Msa4 6 Cmaxkam ¢ 000U U usMepunl 00véM
8bIMeCcHeHHOU JHcuokocmu. Mamemamux usmepun ouamemp MAda U paccyumain
mpotinot unmezpan. Musxcenep oocman us cmoaa ceorw «Tabauyy 00bEmMo8 KpacHvix
PE3UHOBLIX MAYEU» U HAUWEN HYHCHOE 3HAYEHUE.

I11. Bonpocnwi:

1. HazoBure SIBJICHUS, KOTOPBIC OTHOCATCA K MCXAaHUUCCKUM SABJICHHUAM, TCIIJIOBLIM,
QJICKTPOMArHnuTHBIM, CBCTOBBIM. M4y KaTuTCs 10 ITIOJIO, CBHHCII IINIAaBUTCS, 3BC3 bl
MCPHAIOT, KoJIcOJIeTCS MasTHHK JaCoB, CBCPKACT MOJHHA, TOPHUT DJICKTPHUYCCKAA
JlaMIlda, MAaruvuT HOPUTATUBACT JKCJIC3HBIN I'BO311b, UCIAPACTCA BOOA4, HAI'PCBACTCA
CIIpajib SJICKTPHUICCKOT'O qaﬁHHKa, CKHUCACT MOJIOKO, BBITIAAACT poOcCa.

N

. Ecnmu pazgenutsr MeTp Ha JBE 4YacTH TaK, 4YTOOBI Pa3HOCTh MEXIYy HHUMU
coctanisiia 13 cM, To yemy OyAeT paBHA MEHbIIIAs YacTh?

. Uem oTIMuaroTCsl HaOIIOICHHUS U DKCTICPUMEHTHI?

. Kakue onpITel moMoriau 06l BaM 0OBSICHUTH CMEHY JTHS U HOUH?

. HazoBuTe siBeHUs, KOTOpBIC HAOIIOMAIOTCS TIPHU BRICTPEIIC U3 MYIIKH.

. Kakne uctounuku pu3nyeckoro 3HaHUsI BAM U3BECTHBI?

~N O O A W

. JIBMKEeHHE aBTOMOOWJIS — CII0OKHOE SBJICHHE, TMPEACTABISIET CO00M CyMMy
pa3nu4HbIX siBIeHU. Kakux?

8. Kakoro qymmHy OyaeT HMEeTh MasiTHUK C TIEPUOJIOM KoJieOaHHM oJIUH Jac?

9. HleBouku u3 7 «A» JTOBWIN MOOJAWHOYKE MaJIbYMKOB, OKYHAIM WX B JIY)KY U CTPEMUTEIHHO
M3MEPSUTH TIIYOMHY TMOTPYXEHHUS KaXKI0To, a Mamma crosiiia u cMotpena? Uem oTiIMUYaIuch MX
NEUCTBUS C TOUKHU 3peHus pu3uku?

V. §§ 1-3. 3amanms § 1-2.

A ne cmanosnocy bocave, CKOIbKO Obl HU NPpUOOpeman 3emeib, a 60m C
NOMOWBIO MbLCIU 51 OX8amblearo Bcenennyro.
b. Ilackans

. M3meputh auametp GpyTOOIBLHOTO MsUa ¢ IOMOIIBI0 OOBIYHON JCPEBSIHHOM JIMHEHKH.

. OnpenenuTts BHICOTY JIepeBa C TOMOIIBI0 YYEHUUECKOW JIMHEUKH.

3. [Ipemnoxkute METOa U3MEPEHUs TUaMETpa HUTKU U TOHKOW MPOBOJIOKU, UCTIOJIB3YS JTMHEHKY U
kapanjgam. Ilonb3ysch 3TUM METOOM, ONPEAEIUTE TOJIIMHY OJHOM MOHEThl M CpPEeIHUM
JIAaMeTpP IMIBEUHOMN UTOJIKHU.

. MI3mepbTe mar BUHTA.

. Onpenenure OTHOILIEHHE IUIOIIAIA KPyra K KBaJIpaTy €ro pajauyca.

. «lypakomerp» Murnana: IlosoxuTe KaTyliKy ¢ HUITKAMU B HarpyJaHbIM KapMaH MUJKaKa Tak,
9TOOBI M3 HErO TOpuana KOpOTKas, HO 3aMeTHas 4acTb HUTKH. [loaxoauTe B 3TOM MUJDKAKE K
pa3HBIM JIIOJIIM U, TOYTH Bce AoOpoxenarenu OyayT TAHYTH 3a HUTKY JO TeX MOp, MOKa He
yOensaTCsl, YTO CHSTh HUTKY HEBO3MOXXHO. [[IMHA BBITAIIEHHONW HUTKU OYAET SIBISTHCS MEpOu
[JIYIOCTH.

N -
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A3biK huzuku — 5mo A3bIK QuU3ULeCKUx 8eaUUUH.
Mowanckuu
E Ypox 2/2 g OUBNYECKHUE BEJIMYUHDI
3enToceKyHAbI — HOBBIl MUPOBOiIl pEKOP/A B H3MEePEeHHUsIX BpeMeHH!
L[EJIb YPOKA: Pa3BuTh npeACTaBiICHUs ydaluxcs 0 (GU3NYECKUX BEJIMUYMHAX.

TUII YPOKA: xoMOMHUPOBAaHHBIN.




OBbOPYJ[OBAHHUE: TtepMOMETp JIE€MOHCTPALlMOHHBIN,
MEH3YpKa, TEJIO HEMPaBUIbHOU (POPMBI.
1IVIAH YPOKA:

Apwinn
71,12 cm

BerynurensHas yacThb
Ormpoc

OObsicHeHue
Jlaboparopuas padoTa
5. 3agaHue Ha JOM

Onpoc ¢ynoamenmanvroii: 1. Uto uszyuyaer ¢usuka? 2. Kak uzydaer Pusuka

e NS

00BeKThI U siBieHUs? 3. 3aueM u3ydaer (pu3uka 0ObEKThI U SIBJICHUS?

Bonpocwi:

1. ®wusuka — Hayka o npupojie. MOKHO M U3y4aTh IPUPOJTY, HE ye3Kas Ha 1ady?

2. I'pumia monmoxxun MopoxeHoe B kapMaH. OHO TaM pacTasijio U yTEKJIO B IITaHBHI.
Kakue ¢uszndeckue siBICHUS TPOU30LLTH?

3. IlpuBeaute mnpUMEpPbl MEXAaHUYECKHX, TEIUIOBBIX, DJEKTPOMAarHUTHBIX H
CBETOBBIX SIBIICHH.

4. Ha3zoBure sIBJICHUS, KOTOPbIE HAOIIOJAIOTCS MPHU y1ape MOJTHUHU.

5. KakoBa CBsI3b MEX/ly HUTSHBIM MasiTHUKOM U 4acaMu?

6. JlocTtaTouHO M OJHUX OMBITOB, JUIsl TOTO YTOOBI MOJYYUTh HAYYHbIC 3HAHUS ?

/. Moxere 1 Bbl IPUBECTH NPUMEPHI SBICHHI, KOTOPbIE HE MOIYYUIIM HAYYHOTO
O0OBSCHEHHUS.

8. Kakue ycTpoiicTBa MOXHO BCTPETHTh B MarasuHax, Ha paboTe, B IIKOJE U B
KBapTUpE, ISl W3MEPEHUsS CBONCTB OO0BEKTa MM MPOUCXOAIIETO C HUM
npoiecca?

9. Kak BoBouka cmor gokazate Mapuu VBaHOBHE, 4TO TapakaH CIBIIINT JarKkamMu?

10. Kakue 3aKOHOMEPHOCTH BbI YK€ MOIMETHIN B Mpupoie? YUUTHIBAUTE JIU BBl 3TH
3aKOHOMEPHOCTH B MTOBCEITHEBHOM KU3HU?

11. Berep nyeT oTTOr0, 4TO AEPEBbS JIUCTHSIMU LIEBENAT. Tak a1 3107

12. BepuTe 11 BHI B Uyjieca ¥ 4TO TaKOE 4y/10?

3aoauu:

1. [Ipu cTpouTenbCTBE AOMa YJIOKUIN KEJIE300€TOHHYIO IUIUTY JIMHOW 5,8 M H

mupuHoil 1,8 M. Ompenenure mionagb, KOTOPYIO 3aHsa 3Ta IUIMTA. 3Hayarnue
uudpsl. Eciu B Bameit popmyse ecTh 37€MEHT, U3BECTHBIM HaMEeHee TOUHO - OH BCE UCIIOPTHT!

. B mobom mmpke mupa mumamerp apeHsl paBeH 13 M. Kakyro mmomanp B 1upke

3aHMMaET apeHa?

. Omnpenenure TUIOMIAAb MHUKCENS 3KpaHa MEePCOHATILHOIO KOMIIBIOTEpA MPHU BBICOTE

sKkpana 38,6 cM, mmpuHe 29,0 cm u konrdectse mukcesneit 800 x 600.

. Kako# mMuHuManbHbIi 00beM 3aHHMalia Obl EMKOCTh C KOBHJIOM, €CJIM U3BECTHO, YTO B MHUPC

OJTHOBpeMeHHO 0oJietoT UM 20 MIIJIMOHOB JII0/IeH, a CpeiHsAs BUpYyCHas Harpy3Ka cocrasiser 10
MWIIHAPAOB BUPYCHBIX 4acTHIl Ha yenoBeka? Yactuiy Bupyca SARS-CoV-2 mist mpocToTsl
pacyeToB MOXKHO cuuTaTh Kyoom ¢ pedpom 100 HM.

Yenosek — eOuncmeeHuwiil npe@cmaeumeﬂb HCUBONIHOSO MUpa, CnocooHblI pucosamas npimsle JTUHUU.
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I1l. ®uznyeckoii BeJIMYUHOI HA3BIBAIOT HM3MepHMOe CBOHCTBO (HU3HYECKOro
o0beKTa WIM NPOMCXOAAINEro ¢ HUM mnpouecca. M3mepurp Kakoe-Jin00
CBOIICTBO, 3TO CPABHUTH €r0 ¢ OJHOPOAHBIM CBOWCTBOM, PUHATHIM 32 ¢IUHUILY.
N3mepureabHblii npudop — MeH3ypka. Bce usmepurenbHbie npuOOpHI, MyCTh U
caMble TOYHBIE, HECOBEPILIEHHBI. JTO, HAPAY C MNPOYUMH (PaKTOpaMu, MPUBOJUT K
TOMY, YTO NpPH H3MEPEHUU BEJIMYMHBI MOJIy4aeTcsl €€ NpUOIUKEHHOE 3HAUCHHUE,
He UCTUHHOE. Pa3zHuia Mexny MNpuOIMKEHHBIM W HCTHUHHBIM 3HAYEHUSIMU H
Ha3bIBAETCA MOIPEIIHOCTHIO0. AOCONIOTHASS W OTHOCHUTENbHAs MOTPEIIHOCTh MpHU
U3MEpEeHUU 00beMa JKUJIKOCTH MEH3ypKOoU. AOcomtoTHas nmorpemHocts: AV = AV +
AyV. AOCOJIOTHYI0 NOIPelHOCTH MbI Bcerga OyaeM CUUTATh PABHOW IeHe

nejaenusi mpudopa. Torna oObeM Tena, MOrpPYKEHHOTO B MEH3YPKY: V =V, , TAV.
AV
OTHOCHTENbHAS TIOTPEIIHOCTh M3MEPEHHS 00beMa (TOYHOCTH)? 8=V—~1OO%. Yro

np
ITOKAa3bIBACT OTHOCHUTCIIbHAA HOFpGIIIHOCTB?

JonosnutebHas uHpopmanus (padora ¢ yuciaamu). s puswka 9mciao, Kak MpaBUiIo, HE

MMEET CMBICIIa B OTPbIBE OT pu3ndeckoro Mmupa. Ytoos! nzbdexars omuOoK mpu padoTe ¢ YUCIaMu,

GbY3UKH TpUAYMaIH pa3eisTh Ynucia Ha aBe yactu. Hanpumep, urcio 135 MOKHO MpencTaBUThH B

Buae npousseaeHus 1,35 - 100 u 3ammcaTh Kak 1,35-102. BTopoii coMHOXHUTENIb B 3TOW 3aIlMCH

Ha3bIBACTCS MOPSAAKOM YHMCIA, a MIEPBbI COMHOKHUTEINb Ha3bIBaeTCd MaHTUCCOU. [IpuHsATO cunTars,

YTO B HKCIOHEHIMAIHHOM 3alMcU B MaHTHCCE COXPAHSIOTCS TOJBKO AOCTOBepHbIE LUDpbL. Uem

00JIbIIIe JECITUYHBIX Pa3psAI0B COACPKUT MAHTUCCA, TEM TOYHEE MbI 3HAEM BEJIIUYUHY.

Emnauubl ¢puznyeckux BeaudyuH oOmenpusHanbl (CHU) u »3T0 maeT HaM BO3MOXHOCTH

MPEACTaBUTh, HACKOJBKO OBICTPO IBMIKETCS aBTOMOOWIIb, CKOJBKO HYXXHO Oarapeek, d4ToObI

3apaboTan MPUEMHHMK, XBAaTUT JIM y HAc CUJ, YTOObI OHECTH CYMKY C MPOAYKTaMH JI0 JA0OMa.

Heckonbko ynpakHeHUI Ha omnpejeeHHe MEeHbI JeJIeHHs U MOKa3aHUl U3MEepUTENbHOro npudopa

(meMOHCTPAIMIOHHOTO TEPMOMETPa M JIEMOHCTPAIMOHHON JHEeHKH). Ha BCSAKuMiA citydaid: ecii MbI

CKJIa/IbIBa€M KakHe-TO (pu3nueckue BEJIUYUHBI, TO OHU JOJDKHBI UMETh OJIMH M TOT K€ cMbici! A

MHAYe TO KaK CKJIAbIBATh JIUIO C KUPIHUOM, OOKE yIacH.

N3mepuTenbHbIl TPUOOP — MEH3YpPKa.

IV. JlaGoparopnasi pa6ora Ne 1: «M3MepeHue o0bemMa KHAKOCTH H o0beMa Teja

HEeNpPaBHJIbHOH (DOPMBI C IOMOIIBLI0 MEH3YPKH.

1. N3mepeHue 00beMa )KHIKOCTH; OnpejiesieHne a0COJTITHO U OTHOCHTEILHOI MOTPEIHOCTH
pe3yJibTaTa u3MepeHHus.

2. N3mepeHue o0bemMa TeJia HeMPaBUJIbHOI (POPMBI; onpe/ieJieHUe MOrPelHOCTH.

3. U3mepeHue o0bemMa Tejia NPaBUJIbHON (GOpPMBI.

Bemnunna Vipi, MI | Vo, M1 | Vi, MII

N3mepenne

BriBoasl.

Bennunna JnuHa, £ Hlupuna, d Bricora, h O6beM, V
N3mepenne
OtHocuTenbHAs
MOTPEITHOCTh

JlonosinuTenbHas uHpopmanmsa: Panbime mobas ¢Qusnueckas BeTHMUMHA OIpeeNsIach U3
Habmronenuil. B /IpeBueit Pycu Hamm npeaku mosib30Baiich €AMHULIAMU JIIUHBL: TSb (PacCTOsSHUE
MEX]y BBITSIHYTBIM OOJIBIIMM U yKa3aTelIbHBIM HajbleM PYKH), IOKOTh, apllIvH, BEpCTa, CaXKeHb. B
onHoi Bepcre Obwio 500 caxenedd, B ofHOM caxxkeHu 2,5 apmmHa uin 40 BepIIKOB.
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Oxcnepumenmanvrasn 3adaya: CKONBKAM IISIISM paBHA JUIMHA Bamiero padodero crona? Jlo cux
op OBITYIOT BRIpaXEHUS: ""ceMb Msieit Bo J0y", "cam ¢ HOrOoTOK, a 6opojia ¢ JIOKOTOK", "CHAHIIb,

nn

KakK apIuH nporaotui', "msaTh BepeT A0 Hebec u Bce JecoM'.
§§4,5. Yop. 1.

Teopueckue 3a0avu:

1. Tloctpouth rpadyK 3aBUCHUMOCTH JUIMHBI OKPYKHOCTH OT JuaMeTpa (KCIOJIb30BaTh BCE

KPYTJIbIE MTPEMEThI — MOHETBI, OJIFO/IIIA, YalIKH U T.]I.).

BeIpasure cBoii BeC B IyJjax, a poCT B apUIMHAX.

Mowu u3mepumsbie cBoiicTBa Ha | centsadps 2012 r.

Hcnonw3ys kiaeryaryro Oymary, ©3MepbTe IJI0LIab CBOEH JIaJ0HU.

Hunuaapuyeckas KacTproisl 10BepXy 3arnojHeHa Bo1oi. Kak oTauTh poBHO MOJIOBUHY BOABI?

Boiiner nu CouiHiie BHYTpb JIYyHHOU OpOUTHI?

N3mepbTe 00beM 0JHOM CKOOBI /1715 CTETIEpa.

[IpaBaa nu, 4TO NMECOYHBIE YACHI JIETOM «UAYT» MEJUIEHHEE, YeM 3UMOM?

BoiayiiTe MBUIBHBIN Ty3bIph MAKCUMAIBHOTO 00BEMA.

Ornpenenure OTHOIIEHHE 00bEMa I1apa K ero IUaMeTpy B Kyoe.

. MI3ameppTe pannyc METANIMYECKOTO APUKA, HE TOIb3YSACh IITAHTEHIUPKYIEM.

. M3MeppTe € NOMOIIBIO JMHEWKH BHYTPEHHMH JMaMeTp IINPHUIA, HE BBIHUMAs W3 HErO
MOPUIEHb.

. Cnenaii kpenkuid MBUIBHBIN pacTBOp, MPOIEIM uYepe3 TPAINKY, MOocie 4Yero A00aBb B HETO
[NIMIEepUHa U3 pacyera 2 JIOKKHM TJIMIepUHA Ha 3 JIOKKH MBUIBHOTO pacTBopa. B3bonraii
XOpOIIO CMeCh U MYCTh OHA CTOUT, MOKa Ha MOBEPXHOCTH He oOpa3yercs Oemnas IJIEHKA.
[IneHKy CHUMH U UCTIOIB3YH pacTBOP MO HA3HAYEHUIO.

14. Ecnu cMmemarts Ba paBHbIX 00beMa puca U IPELIKUX OPEXOB, TO MOJIYYUM JIM Mbl YABOEHHBIN

RBOOoNoOGO~WLN

=
NP O

[EY
w

o0bem?
Huumo ne cruecmeyem, Kpome amomoes U nycnioco npocmpancmed.
Llemoxpum
Oyenka no nopsoKy eeruyunbl NO380AAem 8aM OWYMUMb NOYEY NOO HOLAMU.
OHnpuko Depmu
E Vpox 3/1 Z CTPOEHME BEHIECTBA. MOJIEKYVY/JIBI.

Jlo kKaKkuX OpP MOKHO AeJIUTh BEelecTBO?
L[EJIb YPOKA: JlaTh nepBOHAYaJIbHOE MPEACTABICHUE O MOJEKYJISIPHOM CTPOEHUH

BEILECTBA.
TUII YPOKA: xoMOMHUPOBAHHBIH.

OBOPY]/[OBAHHUE: uunvuHIp TEPEMEHHOr0 00beMa C MAHOMETPOM, TEPMOMETP
JNEMOHCTPALMOHHBIN, COCYIbI C BOJOM, KPACKa, MIAPUK C KOJIBLIOM.

IIJIAH YPOKA: BELLIECTBA
1. BcrynwurenbHas 4acTh / \
2 OHpOC npocTble CNOXHble
CocToAT U3 aTOMOB CocToAT U3 aTOMOB
3. OOwbscHeHue ofiHOro BUAA ABYX 1 6onee BUAO0B
4- 3aerHHeHHe oo Cepa, . MapraHuoeka,
5. 3agaHue Ha JOM Sencao, W ceapernen cone
o H H s Mefb, , G caxapp‘ YKCycHas
Il. Onpoc pynoamenmanonoui: 1. Uto, xak u 3auem g == @ =

m3ydaer (usmka? 2. PuznvecKue BEIUIUHBI 3.
N3mepenne o0bemMa KUIKOCTH U 00beMa TBEPJIOrO TeJla ¢ IIOMOIIBI0O MEH3YPKH.
Bonpocwi:

1. Bwibepute wu3 cnucka (QuU3MYECKUE BEIWYMHBI: KHJIOMETp, IyTh, dac,

9
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10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

IITAaHTE€HIIMPKYJb, BpeMs, CIUAOMETpP, CKOPOCTh, TasiHue cHera, JlyHa, macca,
KHJIOTPaMM.
JInMHy DpsIMOYTOJBHOTO 3€MEJIBHOIO y4acTka yBenuuwiu Ha 50%, a mupuny
ymenbnin Ha 10%. Kak nsmennnach miomaae ygactka?
BriGepute U3 ciucka equHUIBI GU3UYECKUX BETUYUH: METP, JJIMHA, MUAJUTHIIUTD,
BpeMsl, CKOPOCTb, METpP B CEKYyHHIY, KWJIOrpaMM, MEH3ypKa, 00beM, Macca,
MUWUTUMETP, TEMIIepaTypa.
VY kako# (uU3NUYECKOW BeIMUMHBI eAuHHMIA 1) MeTp; 2) KBaapaTHBIH MeTp; 3)
KyOnueckuit metp; 4) rpaayc; 5) cexynma?
Urto Takoe mpenen usmepenus npudopa?
Kakue uzmepenus npsimble, a Kakue KOCBEHHBIE?
V Kako# BEJIWYUHBI €UHUIIA - BEK?
OOBsicHUTE, KaK MOXHO HM3MEpPUTh O0BEM Tejla, KOTOPOE HE IMOMEIIaeTcsl B
MEH3YPKY.
Jnuny npsamoyroyibHUKa yBenuuniid Ha 40%, a mmpuny ymensiin Ha 40%. Ha
CKOJIBKO MPOIEHTOB U3MEHMWJIACH TUIOMIA b MPSMOYTOJIbHUKA?
VY Bac ecTb MOTOK MEIHOW MPOBOJIOKH, KapaHIall W TeTpaab B KiIeTKy. Kak
MO>KHO U3MEPUTH TUAMETP MPOBOJIOKU?
Kak nosiBunnchy e AMHULIBI BDEMEHU: TOJl, MECSIL], HEJIENs, AEHb, Yac, CEKyHaa?
Kak ¢ momonipio JTMHEHKH y3HaTh BMECTUMOCTh OYTBUIKH, eciid B Hee HanuTo 300
MJI BOJBI?
Pynerkoit ¢ nenoit nenenus 1 cm uzmepwiu JuiHy noprtdens. OHa okazanach
paBHOi1 55 cM. 3anuimuTe AMHY TOPTQENsS ¢ y4eTOM MOTPEIIHOCTA U3MEPEHHUS.
C kakoii TOYHOCTBIO HAJI0 U3MEPHUTH CTOPOHY KBaJpaTa, 4YTOOBI ONMPEICIUTh €T
ILIOIAIb C TOYHOCTBIO He HIKe 1%7?
B. Masaxosckuii: «Mamemamuky 6ce eOuHo, OH MOdCem CKIAObl8AMb OKYPKU U
napososwl...». A huzuky?
EcTte 5nu pasHuma Mexay TpeMs HU3MEPEHUSIMH JJIMHBI OJHOTO M TOrO XKe
MpeaMeTa, eClii pe3yinbTaThl U3MEPEHUH 3anucanbl Tak: 16 mm, 16,00 Mm?
JuameTtp Baja, U3MEPEHHBIM IITAHIEHIUPKYJIEM, OKa3aJCsl pAaBHBIM TPEM LIEJIbIM
U CEeMU JecsAThIM caHTuMeTpa. Kak 3amucaTh pe3ysbTaT WU3MEpPEHUs, €CIu IIeHa
nenenus npudopa 0,1 mm?
CKOJTbKO MaJICHBKUX KYOHMKOB C peOpoMm 2 cMm moTpelyercs, 4ToO0bl coOpaTh U3
HUX 00bII0# KyO ¢ pedpom 10 cm?
MexayHapoaHass KOCMHYECKas cTaHOMsl JeraeT Ha Bbicore 300 kM Hapg
MOBEPXHOCTHIO 3eMJIM. XBaTUT JIM KOJMYECTBAa KyOMKOB oObemMoMm B 1 MM3,
coaep kamuxcs B 1 M3, YTOOBI CJIOKUTH U3 HUX OAITHIO TAKOW BBICOTHI?
B kakoM u3 TNpUBEICHHBIX HUXKE CIIy4aeB HEJb3sl CPAaBHUBATH PE3YyJbTaThl
m3Mepenust 1ByX Benuuna? 1) 5 mu 25 ov; 2) 5 M2 6 M?2;3) 12w n 8 ¢?
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3aoauu:

1. BeicoTa rpaHUTHON KOJIOHHBI paBHAa 4 M. OCHOBaHHE KOJOHHBI — MPSMOYTOJIbHUK
co ctopoHamu 50 u 60 cM. Onpenenure 00beM KOJIOHHBHI.

2. lnuna onHo#t u3 Oaktepuid paBHa 0,5 MKkM. CKOJNBKO TaKUX OaKTEpUH YJI0KHIOCH
OBl BIUIOTHYIO HA JITMHE 1 MM?

3. Ha crpontenscTBO mIoTHHBL mouno 820000 M° Geroma. Ompeeinte TOMIIHHY
IUIOTUHBI, eciiu ee giauHa 760 M, a BeicoTa 60 M.

4. B KpyKKYy, IUIOIIAb HA KoTopoii 30,0 cM?, 6pockin MoHeTy mromansio 3,0 cM’ i
TonmuHOM 3 MM. Ha CKOJIbKO MUJIIMMETPOB NOAHSIIACh Boja?

5. CropoHa kBajspaTta paBHa / = (1,8+0,1)cm. Uemy paBHa €ro 1miomajb?

I11. ®usuka He TOIBKO M3y4YaeT CBOMCTBA OOBEKTOB M YCTAaHABIMBAET 3aKOHBI, HO U

CTpeMHTCS OOBSACHUTD, MOYEMY SIBJICHUE MPOTEKAeT Tak, a He uHaude. [louemy rasel

JIETKO COKMMAaeMbl, a TBEpAbIE Tela U KUAKOCTH - ¢ OosbiuM TpyAoMm. [louemy

CTEKJIO Xpylkoe, a meAp IuactuyHa? IloueMy HarpeThlii KyCOK CTaju Jierde

Pa30THYTh WJIM PAaCTSHYTh, YEM XOJOJHBIN? [[7s TOro 4yTtoObl OOBSICHUTH CBOMCTBA

00BEKTOB, HAJI0 3HaTh CTPOEHHUE BelIeCTBa. UTO Takoe BEIIeCTBO?

Marepusi — Bce TO, YTO CyHIeCTBYeT He3aBHCHMO OT HAIIEr0 CO3HAHUS U JAHO

HAM B omymeHusx. /[Ba BU/1a MaTepuy — BelleCTBO U M3JIy4YeHHUeE.

BemecTBo — BUJ MaTepum, MMeroIen Maccy.

N3nydyenue (cBeT, paguoOBOJIHBI) HEe HMMeeT MAacChl, PACIPOCTPAHSETCH €O

CKOPOCTHIO CBETA, U3JIYIACTCH BEIICCTBOM M IOIVIOIIAECTCH BEIIECTBOM.

BemectB0 M u3JydeHHMe CIYKWIM U CIy)XaT MOIIHBIMH MeTadopaMu sl JIPYrux
MIPOTUBOIOCTABIISIEMBIX AaCIEKTOB PEAIbHOCTH: IJIOTH U 1yXa, 3eMHOTO U HEOECHOTO!

Cxarne Bo3ayxa (IIMIMHAP C TOABIKHBIM IMOpITHeM win mmpun 10 mut, komoa,
CIMPTOBKA), PACIIMPEHHE CTaJbHOrO IIIapUKa IpH HAarpeBaHHM, pPACIIHPEHUE
KUIKOCTH TPH HArpeBaHUW (QHAJIOIHMsS C TPYIIONW HEMOABMIKHBIX U IBUKYIHXCS
YUYCHHKOB). Bce 3TH SBICHHMS MOXXHO OOBSACHUTH, CCIH MPEAIOIONKHUTh, YTO
BelIeCTBO COCTOMT U3 OTAEJbHBIX YACTHUII, MEKAY KOTOPHIMHU €CTh MPOMEKYTKH.

IIpu HarpeBaHuM YBEJIUYUBAKTCS MPOMEKYTKH MeKIY YaCTUI[AMH BellecTBa!

[IpencraBnenus 00 aTOMHOM CTPOCHMM Marepuu (TUINOTe3a) ObUIM BIEPBBIC CHOPMYIUPOBAHBI
Hemoxputom (460-370 rr. mo H.3.). 3aTeM OHU OBLIM CYHIECTBEHHO pa3BUTHI JIykpeunem (95-55
IT. 710 H.3.), HAMHOTO OIEePEIMBIIUM CBOE BPEMSI.

Cywecmeytom amomvl U nycCmoma, 0OCmMaabHOe TULlb MHEHUe.
Jlemoxkpum
ITouemy BemecTBo Ham Kaxercs cruiomHbM? [loueMy Mbl He BuauM 3epeH? Kak
BBIVISIAUT poil muen uzganeka? [louemy? Bceskoe BEMIECTBO MOXKHO CPABHUTH HE C
BOJIOM, a C IECKOM, KOTOPBIM, IIPU B3IJISJI€ U3JAJIEKA, KAXKETCS CILUIOMIHBIM. PazMepsl
MOJIEKYJT (IEMOHCTpAIUs C PACTBOPEHUEM MAJIOT0 KyCOYKa KPacKH).
Ha cxonpko MOpsSAKOB pa3inuyaroTCcs AUaMETp aToMa Kuciiopoaa, paBHbii 0,3 HM, H

nuameTtp hyTOosibHOTO Msiua, paBHbId 30 cm?
11



MOJIeKy.IIa — MeJbyamas qyacTuma BeIecTBa, COCTOoOAINAs M3 IlByX u 0oJiee

aToMoB. PasMepbl Moyiekyd (ONMBIT ¢ pacTeKaHWEM KaIlUTH Maclla ™" ...
3
o0beMoM | MM~ MO MOBEPXHOCTH BOJBI M OOpa30BaHHUE IJICHKH

3
wiorniaaeo 3 M°). OneHKa TuaMeTpa MOJISKYJIbI Maca.

HNHuTepecHble mpuMepbl. B uamke das, KOTOpYI0 BBl COOMpPAETECh BBIMHUTH,
cozepxkurcs okoio 1000 mosekyn U3 TOM 4YalllkU C S70M, KOTOPYIO 3acTaBHIIN
BeIUTh Cokpara. B Bammx JIerkux B KaXAbld MOMEHT COJIEPXKHTCS 1O OJHOM
MOJIEKYJIE U3 TIOCIEHEr0 BIoxa YnHrucxana.

Monekynbl OJHOTO U TOTO K€ BEIIECTBA TOXKAECTBEHHbI. Toria /10 Kakux IOp
MOKHO JIEJIUTh BELIECTBO, HANpUMEP, BOAY? A MOXKHO JIM pa3aeauTh mosekyny? [a!
Ho »1o yxe 6yner He Boga! A uto? ATOMBI BOJ0pO/a U KUCIopoaa! A 10 KaKuX Mop
MOXHO JIenuTh >kene3o? o omnoro aroma?! Dnementhl. Bo Bpemsi xumuueckoin
peakiMu aTOMBbI JJIEMEHTOB OOBEAUHSIOTCS, O00pa3ys HOBbBIC
MOJIEKYJIbI BEIIECTBA, HA3bIBAEMOT'0O XMMUYECKUM COeIHNHEHHEeM.

B HaGmonaemoii Bcemennoil Muanvym 10°° atomos, a wmakcumym 10%.
CeroniHsl ¢ MOMOIIBIO TYHHEIBHOTO MUKPOCKOTIA aTOMbI MOKHO YKJIaJbIBaTh B
OJIVH Pl ¥ U3MEPUTH TUAMETP OJHOTO aToMa. YTOOBI YBUACTH aTOM, MOTpeboBaoch 24 Beka!
ATOMBI SBJISIOTCS OCHOBHBIMU CTPOUTENILHBIMU KUPITUYUKAMU BCETo, YTO HAC OKpYXKaet!
Amom — kax 6yKkea, MoleKyIa — 1080, Mbl NOGMOPUM IMO CHO8A U cHO8a!

BemecTBo noctpoeno u3 moJjiekya u atomoB! C moMoIIbIO 3TOM MOJACIH YAAlI0Ch

00BSACHUTH MHOTHE SABJICHHSA, IPOUCXOOAINNEC C BCIICCTBOM.

...amombl 6ecKoHeyHbl 8 Yucie U 6eCKOHeYHO pa3iuyHbl no opme.
Jlemoxpum
JonosnuteabHas uHpopmanusi (atombl H mycToTa). ITycToTa 000CHOBBIBACTCS TeM (haKTOM,
YTO B MUPE €CTh ABWKEeHUE. Eciiu Mbl [omycTuM, 4To J1100as U3 4acTeil Teja B CBOIO OYEpeIb TaKKe
paspyuima, TO HEMOHITHO, IOYeMy BCE JIaBHO YK€ HE CTEepJIOCh B MEJbYAMIyIO MbLIb U KaK U3
3TOM HEMpEepBIBHO pa3pylIaloliencs MbUIM MOTYT cobuparbest Beu. [loatomy B ocHOBe J1H0060TO
BO3HMKHOBEHHUS U YHUUTOXKEHUS JODKHBI OBITh aTOMBI, TO €CTh OYKBAJIbHO «HEUTO HEAETUMOe» !

IV. Bonpocui:

1. Kak MOXHO M3MEPUTh MACCy OJTHOM MOJICKYJIbI?

2. Ha CKoOmbKO 4YeNoBEeK caMblii IMIEAPHIA YYCHUK MOXKET pas3ieluTh OJHY
HIOKOJIAJIKY ?

3. Kakue ombITBI W pacCyXIeHHUS JOKa3bIBAIOT, YTO BCE MOJIEKYJIbl BOJBI
TOXJIECTBEHHBI APYT APYry?

4. Kak omnpenenuTh HauOOJBIIYIO JITTMHY Clie/la, KOTOPOH MOXKET OCTaBUTh Ha Oymare
IapUKOBasl pyykKa.

5. C TeueHHWeM BpPEMEHHM MECOYHBIE YAChl HAYMHAIOT OTMEPSTH OTPE30K BPEMEHHU
HeBEepHO. Yackl HAUMHAIOT «CHEIIUTH» WIHN «OTcTaBaTh»? [Touemy?

6. YueHuk noimkeH ObUT pa3IeTuTh YHCIIO Ha 2 U K pe3yJbTaTy NpuOaBUTh 3, a OH IO
OIMOKE YMHOXHJI YKCIO HA 2 ¥ OT MOJIY4YEHHOTO MpousBeAeHus oTHsI 3. OTBer

BCE PaBHO MOJY4YWICS NMpaBuibHbIA. Kakoin?

7. Ecnu TepMoMeTp OBICTPO BBIHYTH M3 TOPSIUEro MECTa, TO YpOBEHb PTYTH B TEPMOMETpE CHAayasIa
HEMHOTO TMOBBIIIACTCS, a 3aTE€M Y)K€ HauMHAeT MOHIKAThCs. OOBSCHUTE SIBJICHHUE.
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3aoaua:

. . 3
1. Kakyro moniaab NOBEpXHOCTH 3aMET, pa3JIMBIIUChH MO HEW, HEPTH 00beMOM 1 M

npu tomuae ciaos (1/40000) mm?
V. §§ 6-7. Ynp. 2, 3ananue 13.

1. TpexnmuTpoBasi CTEKIIssHHas OaHKa 3amojHeHa apoOwto. [Ipuaymaiite crmoco0 omnpenencHUs
o0beMa KycKa CBUHIIA, MTOMIEAIIETO HAa H3TOTOBJICHUE IPOOH.

ok wn

kapangama (oxoJyio 500 m)?
Mbr 3naem, umo yposenb NOO20MOBKU Yuumeneu Mamemamuku u

eCMeCmEeHHbIX  HAYK — A81Aemcs
onpeodensowuM ycnexu uiyu Heyoauu Y4eHuKos no dmum npeomema.
bapax Obama

Tenepb Sl 6€pio 6 cyujecmeosarnue anomoe.

Z Ypox 4/2 z

1IVIAH YPOKA:

paboTHI.

8AIICHEUUUM

2. Max

JIABOPATOPHAS PABOTA Ne 2:
«M3MEPEHHME C IIOMOIIBIO JUHEUKU TUAMETPA TOPOIIINHEI».

DJIeMEHT - 3TO BelIeCTBO, COCTOsIIIEe U3 aTOMOB!

L[EJIb PABOTAHI: 3axkpenuTh HaBBIKK U3MEPEHUS JJTUHBI.
TUII YPOKA: nabopatopHas padoTa.
OBOPY][OBAHHUE: tena Manoro pasmepa, JIMHeiKa (IITaHTeHITUPKYJIb).

[Ipunymaiite crioco0 orpenenaeHust 00bema JIErKo paCTBOPSIIOIIMXCS B BOJE TEL.
CKoJpKO caxapa MOYHO IOJIOKUTh B CTaKaH 4asi, IOJIHbIN 10 KpaeB?
CkompKo Kanenb B okeaHe?
[TompoOyit cocunTaTh YMCIO OYKB B ydeOHUKE (PU3UKH.
Kakoil JUIMHBI JMHUIO MOXKHO IIpOBECTH Ha Oymare, €ciIM HCIOJIb30BaThb BeCh TIpudenb

us

gaxmopos,

1. BcrynurenbHas 4acTh ;
) A
2. Kparkuii ”HCTpYKTaX
3. BrimonaeHune padoTh
4. 3amamme vagom 70777 |
v dcp """
i
Il. Kparkuii wHCTpyKTak O NOpSAAKE BBHIIOJHEHHS M OQOPMIICHUS |
1
; L y N
1. HW3mepeHue cpenHero qpuaMerpa ropommnbi: d, = — Nep
2. MW3mepeHue n1uameTpa MoJIEKYJIbI 110 PUCYHKY (cmp. 161).
p
3. H3MepeHme cpeaHero AMaMeTpa ropolMHbI ¢ IOMOIbIO rpaduka: d, =
JlonosiHuTEIbHOE 3a1aHne: V3Mepenue cpetHei TOJIMHBI JIHCTa OyMard. o
Tonmuna |, Mm 2 4 6 8 10 Cpenusis
Uwucno nuctos, N TOJIIUHA

I11. Boimonnenue paboThI.

V. TBopueckue 3anauu:

1. Mo>XHO 71 ONPENETUTh CPETHUM pa3mMep APOOHHKH, U3Mepsist 00beM IpodU B cOCy/Ie U IIJIOIIAIb
MOBEPXHOCTH, 3aHUMAEMYIO TEMH XKe TPOOMHKAMH, PacIoyIoKeHHBIMU B 0MH cioi? Caenaiire.

2. Mmes Bechl, pa3HOBEC U KOPOOKY € IpOOBIO, OIMPEAEIUTE CPEIHIOI MAacCy OJHON APOOUHKU.

3. Mmes Bechl, pa3HOBEC, MUMETKY M CTaKaH C BOJOM, ONPENEIUTh CPEAHIOI Maccy OJHON Karuid
BobI. Kak yBeTMUUTh TOYHOCTh U3MEPEHUS MACChl KAIUIX BOJIBI C IIOMOIIBIO JAHHBIX TPUOOPOB?

4. Ckonbko Bcero OykB B yueOHHMKE (DU3MKM (TIpEABAPUTEIHHO OMPEAEIUTE CpeiHee YUCIo OYKB B
CTPOKE U CPEJHEE YMCIIO CTPOK Ha CTpaHMILIE)?
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5. I[IpaBma nu, 4TO caMblii OOJNTIUBBIA YETOBEK HE MTPOM3HOCHUT 3a CBOKO JKHU3HB OOJIbIIE MIILIHAPIA
) (0):¥4
6. [Touemy 3emitst U3 KOCMOCA BBITJISIIUT TOYb-B-TOYb HJICATBHOU Cepoit?

Yenosek 3naem @u3uxy, eciu on ymeem peuiams 3a0aiu.
3. @epmu
U ece-maxu onu osuxcymes!
JI. Borvyman
> Vpor 373] < JIBUKEHUE MOJIEKY.JI
YeM o0bACHSAETCH YBC/IUMYECHUE TJIMHBI IIPOBOAOB IIPH UX HarpeBaHnn?
L[EJIb YPOKA: JKcnepuMEHTAIbHO OOOCHOBAaTh MOJOKEHUE MOJICKYJISIPHOM

(U3HUKU O TOM, UTO MOJIEKYJIbl HAXOJATCA B O€CIIPEPHIBHOM XaOTUYECKOM JIBUKEHUU.
TUII YPOKA: koMOMHUPOBAHHBIH.

OBOPY][OBAHUE: xeno6, mratus, 3¢Up, COCYAbl C BOJON U paCTBOPOM MEIHOTO
Kynopoca, IpoOupka ¢ mneckom, npobupka ¢ Bojnoi. [duadbunem "Monexkynsl u
MoOJIeKyJIsipHOE nBIKeHue", kKuHopuibM "uddyszus.
1IJIAH YPOKA:

BcerynurensHas yacTh
Onpoc

OObsicHeHnE
3akpervieHue
3amanue Ha 1OM

Il. Onpoc ¢ynoamenmanouoni: 1. Crpoenue BemectBa. 2. Moiekynbl. 3. Kakue

agrwndE

OIIBITBI U PACCYKICHUS JOKA3BIBAIOT, YTO BCE MOJICKYJIBI BOJIBI TOXK/ISCTBEHHBI?

3aoavu:

1. Karis oJMBKOBOTO Macia o6beMoM 1 Mm° pacTeKIach IO MOBEPXHOCTH BOJIBI,
IpHYeM MaKCHMaJibHas Iutomaab mieHku 0,6 M2, Yemy paBeH JUaMETP MOJICKYJIbI

macia?

YueHuky, KOTOPBIA 3amuuiaer HeBepHoe yrBepkiaeHue: «Twhl kak Pwokuit bumn, cHayana
CTpeJsielllb B BOPOTa, IOTOM PUCYEIIb MHUILIEHB.

2. Y xomku 500000 mepctuHok. Ha kakoe paccTosiHME€ TPOTSHETCS pA,
BBUIOKEHHBIM M3 KOIIAYbUX MIEPCTUHOK B JUIMHY, €CIU JJIMHA MIEPCTUHKU D cM?

Bonpocwi:

1. CymiecTByeT 1 pa3HUIA MEXAY TOHITHUIMU «MATEPUSD U «BEIIECTBOY ?

2. Moxer nHM Karuig pacTUTEIBbHOTO Macja OeCHpelelibHO pacTeKaThCs TI0

MMOBEPXHOCTH BOJIbI?

3. liuna cronbuka pryTd B TpyOKE KOMHATHOTO TEPMOMETpA YBEINYMIIACH.
VYBenMUuIoCh M Npu 3TOM YHUCIO MOJEKyn pryTu? V3MeHuscs m o0beM Kakaou
MOJIEKYJIbI PTYTH B TE€pMOMETpE?

. Pacckaxkurte 006 ombiTe, ¢ MOMOIIBI0 KOTOPOTO MOKHO OIIEHUTh pa3Mepbl MOJIEKYI.

. Tonmuua Bosoca paBHa 0,1 Mm. BeIpa3ute ToAMHY BOJIOCA B CM; M; MKM; HM.

. Uem 0OBsICHSIETCS YBEJIMUEHUE JITTMHBI IPOBOJIOB MPU UX HATPEBAHUU?

~N o 01 &~

. Kakue €I SABJIICHHUA MOXHO O6’bHCHI/ITB, HCIIOJIB3YsA aTOMHO-MOJICKYIISIPHYIO
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MOJIEJIH BeliecTna?

8. Ilon meiicTBHEM rpy3a PEe3MHOBBINA IIHYP YAIUMHHUICSA. M3MEHMINCH U MIPU 3TOM NPOMEKYTKH
MEXAY YaCTUL[aMU PE3UHbI?

I11. BemecTBO HE TOJBKO COCTOUT M3 MOJIEKYJ, HO ATU MOJIEKYJIbI €€ U JIBUXKYTCS.
Hemonctpanust siBaeHuss auddysun c¢ mapamu 3dupa. Bo3moxkHas TpaekTopus
pacnpocTpaHeHHs MOJIeKyJbl 3dupa. JeMoHcTparus auddy3uu B )KUIKOCTIX (Boaa
U pacTtBOp MeaHoro kymopoca). Juddysmsi (nar. diffusio — pacnpocrpanenue,
pacTekanue, pacceuBanue) — SIBJIEHHE CAMONPOM3BOJBLHOTO TPOHUKHOBEHMS
BewecTB Apyr B apyra. Kak oObscHuTh sBienue aupdy3uu? OnbIT ¢ AByMs
npoOupKaMu, OJHA M3 KOTOPBIX 3allOJIHEHA BOJOM, a Apyras — neckoM. [Ipobupku
3aMoJHEeHbl POBHO HamojioBMHY. Boay BblIMBalOT B mpoOupky c¢ neckom. [louemy
00BEM CMeCH MEHbIIIE CyMMbl 00bE€MOB KOMITOHEHTOB?

Tarapckas Oaiika 0 004Ke, KOTOPYIO 3alIOJIHUIU BOJON TPUIKIbI: KAMHSIMU, MIECKOM,
BO/IOM. JleMOoHCTpalusi CMeIeHUsl BOJbI M CIUpTa (paBHBIX 00bEMOB ropoxa U MaHKU
B Oosbiioit mpobupke). [Touemy necok nponukaer mexny kamusmu? [louemy Bona
NPOHUKAET MEXAYy yacTuiaMu necka? EcTb M MpOMEXYTKH MEXIY MOJIEKyJaMu
BoAbI? Habmomanack 0661 quddy3us, eciiu Obl MOJICKYJIBI HE JBUTATTUCH?

ABnenne TUPPy3un MOKHO 00bSICHUTS JIMIIb B TOM CJIy4ae, eCJIM CYUTATD, YTO:

e Bce BemecTBa cOCTOAT U3 YACTHII. wa,\
e Mexay 4yacTHIAMHU UMEIOTCS POMEKYTKH. B
e YacTuusl BemecTBa HAXOASATCH B NOCTOSIHHOM JIBUKEHHH.

Ha xnaccuyto gocky OpbI3HYTH HEMHOTO ojekoyioHa. [louemy nuddysus

B razax MPOUCXOIUT OBICTpEE, YeM B KHUAKOCTIX, a B JKHUJIKOCTAX — =

ObicTpee, ueM B TBepAbIX Teiax? B razax mDpOMEXYTKH MEXIy
MOJIEKYJIaMU 3HAYUTEIbHO OOJIBINE, YeM B KUAKOCTSAX M TBepabix Tenax! M3BecteH
OTIBIT, B KOTOPOM TJIAJIKO OTIIIM(OBAHHBIE TUIACTUHBI CBHHIIA U 30JI0Ta MPOJISKAIU
Ipyr Ha Jpyre 5 JeT. 3a 3TO BpeMs 30JI0TO M CBUHEI MPOHUKIU JIPYT B Apyra Ha
pacctosare okono 1 mMm. bnaromaps nuddys3um B Hamry KpoBb uepe3 JIETKHE
MOMaaaeT KHUCIOPOJ, WMEHHO TMOCpencTBOM 1ud@y3un pacTeHus JOOBIBAIOT
U3 MOYBBI BOJY, TOTJIOMIAIOT YTIAEKUCTBIM Tra3 u3 aTMoc(hepbl U BBIACISIOT B HEM
KHCIIOPOJA, a phIObI  JBIIIAT B BOJE KHCIOPOAOM, KOTOpPBIH M3 aTMOC(hepsI
nocpenctsoM nuddysun momanaer B Boxy. [Ipumenenus auddy3nnm B TEXHUKE:
muddy3noHHas cBapKa, MOPOIIKOBAsi METAJLTYPTHsl, CKIICHBaHHUE.

Bonpoc: Kakue saBneHusi, Ha0n0JjaeMble B MIOBCEIHEBHON KU3HHU, CBUJETEIbCTBYIOT

O TOM, 4YTO YaCTHIBI BEHICCTBA HAXOAATCA B HCIIPCPLIBHOM I[BI/I)KCHI/II/I?

HonojiHuTeabHas HHPoOpManus. [ 'oprounil IpUpOAHBIN ra3, HalpuMep, KOTOPBIM MbI II0JIb3YEMCS

JI0Ma, HE UMEET HU LBETa, HU 3allaxa, 03TOMY TPYAHO Cpa3y 3aMETUTh €ro yreuky. Mexnay tem

IpU ONpeeNEHHOM COOTHOILIEHUH Ta3a ¢ BO3JYXOM B 3aKPBITOM IOMEIIEHHH 00pa3yercsi CMecCh,

KOTOpasi MOXKET B30pBATHCS, HAIIPUMED, OT 3aXKEHHOU CIIMUYKU. ['a3 MOXKET BBI3BAaTh U OTPABIICHUE

mozaei. UToObl cenaTh MOCTYIUIGHHWE Ta3a B IOMEIIEHHE 3aMETHBIM, Ha pacHpeeUuTeNbHbIX

CTaHLUAX TOPIOYMIA Ta3 NMpeIBAPUTEIbHO CMENIMBAIOT C OCOOBIMHU BEIIECTBAMH, 00JaJa0IIMMU
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PE3KUM HEMPUATHBIM 3allaXxOM, KOTOPBIHA JIETKO OLIYIIACTCS YEIOBEKOM Ja)ke IMPU BeCbMa Majoi
ero KoHIeHTpauu. Takas Mepa mpeJoCTOPOKHOCTH MO3BOJISIET OBICTPO 3aMETUTh HAKOIUIEHHUE ra3a
B [TIOMEILIEHUH, €CIIM 00pa30Baach €ro yreuka.

BpoyHoBckoe aBu:KeHHe (JIEMOHCTpalUs HAa MOJEIU W OOBSICHEHHE IO Kajapam
nuadunabma).  VHTEepecHO, 4YTO 4eJIOBEK, 3a0JyAMBIIMICS B JIECYy, JBIIKETCS
MPUMEPHO TaKXKe KaK U OPOYHOBCKHE YACTHUKH — OJIYKIA€T U3 CTOPOHBI B CTOPOHY,
MHOT'OKPaTHO NIEPECEKAS] CBOIO TPAEKTOPHIO.

JlaBjleHHe Tra3a Ha CTeHKH cocyaa (IeMOHCTpaius) OOBsCHSETCS YyAaapamu
HEBUJIUMBIX MOJIEKYN (OpUMep CO CTpenbOoil 1o MmwuimeHu). TBepaoe Teno
pacmMpsercd Mo TOW >K€ MpPUYMHE, YTO M BO3AYIIHBIA IIapUK (TMIOBEPXHOCTH

TBEPJIOTO Tejla — 000JI0UKa IIapUKa).

Bo Bpemena [lanpTOHA mosarany, 4TO 4acTHULBI I'a3a OTTAIKHUBAIOTCA APYr OT APYra M MO3TOMY
rassl CO3JIal0T JIaBJIIEHUWE HAa CTEHKHM cocyaa. Kak Torga oOBsSCHHUTH, YTO JABICHHE CMECHU Ia30B
OyZeT paBHATHCSA CyMME JaBJIEHUN p1 + P2, HECMOTPS Ha TO, YTO ra3bl MepeMemainch?

MouekyJibl BelIeCTBA HAXOASATCH B OeClIPepbIBHOM Xa0THYE€CKOM IBUKEHHH.

Bonpocwi:

1. [Touemy ra3 oka3bIBaeT JaBJIECHHUE HA CTCHKU COCY/a, B KOTOPOM OH HaXOJUTCSA?

2. [ToueMy Henb3s yTBEpPXKIaTh, YTO 0OBEM BOJBI B COCYJI€ PAaBEH CyMME OOBEMOB
OTJICJIbHBIX MOJICKYJ BOJIBI?

3. [louemMy ABIM OT KOCTpa MO Mepe ero MnojbemMa NnepecTaeT ObITh BUJIUMBIM JIa)Ke B
OE3BETPEHHYIO TIOTOTY?

4. Eciii B CBUHIIOBYIO c(pepy HAJUTh BOJIBI, 3alasiTh €€ M MOCIe ATOro CXaTh O]
IPECCOM, TO Y€pe3 HEKOTOPOE BpeMs Ha €€ IMOBEPXHOCTH MPOCTYIAT KamleabKu
BOJbI. [Touemy?

5. UeM oTnmvasioch Obl JBM)KCHUE TAHHOW MOJICKYJIBI B BO3JyXE OT €€ JBMIKCHHS B
BaKkyyme?

6. Kak MOXHO JT0Ka3aTh, 4TO BOJA B OTKPHITOM COCYj€ INpEeBpaIiaeTcs B IMap, a He
ncye3act?

7. Kaxoii ¢hu3mdeckuii OnbpIT HAMTOMUHAET UTpa B MyHI00J (Mrpa ¢ MSYOM JTHAMETPOM
1,8 m)?

V. § 8. Ymp. 3, 3ananue 1,4. 3amaun a1t nopropenus 1,2.

[IponaGnronate u onucaTh sBiIeHUE TUPDY3HH.

N3mepbTe U cpaBHUTE CKOPOCTh UCIIAPEHHsI BOJIbI U3 CTaKaHa U U3 OIroALa.

Onpenenuts ckopocTh AU dy3un B razax.

[ToaroToBUTH AOKIAA 00 HCTIONB30BaHUU JU(PHY3UN B TEXHUKE.

B mpoOupky ¢ BoAoii HachlllaTh CMECh MEIKOr0 M KPYIMHOTo Mecka M B30onTath. Kakue

KPYIUHKH OCATyT Ha 1HO ObicTpee? [Ipomenars onbIT U OOBSICHUTH HAOIIO1aeMOe SIBJICHHUE.

B crakan u3-moj oJiekooHa HaJeiTe cladblii pacTBOP Kpaxmaia WM CMECH BOJbI ¢ TpadUTOM.

[TomecTuTe 3TOT (hIaKkoH MEXKAY AIEKTPUUECKON JIAaMIIOYKOW M TIa3oM. MexXay JTaMIoykoil u

(1aKOHOM TOMECTHTE KYCOK KapTOHa WM YepHOM OyMaru c HEOONBIIUM OTBEPCTHEM.

[IponaGnronaiiTe 3a ABMKEHUEM YaCTHI] U OMUIINTE UX JIBIKEHUE.

7. Kak ompenenuth, Kakyro JOJ0 00beMa MecKka 3aHMMAIOT CaMH TIECYUHKH, a KaKylo BO3IyX?

8. I[NompoOyiite mpoaenaTh Takoi (oKyc: HATOTHUTE YUCTHIN CTAKaH TOBEPXY BOJION U MOCHOPHTE
C TOCTSIMH, YTO B CTaKaHe €CTh €Ile OYEeHb MHOr0 CBOOOJHOTO MecTa. Bam, KOHEYHO, HE

orwnE

o
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MOBEPSIT, HO BBl HAYHETE OCTOPOKHO, HE KAacasCh BOJIbI, HO U 0€3 BCIUIECKOB OIYCKaTh B CTaKaH
OJIHYy 3a Apyroi MoHeTku. M Boja mpu 3TOM U3 cTakaHa He OyAET BBUIMBATHCS - BBl JJOKAXKHTE,
4yTO B Hell eme ecth MecTo! [louemy ke Tak momydaercs?

. Bo3bMHTE HECKOIBKO COCYAOB C pa3HOH IUIowaibio ceueHus. HaseliTe B HUX OAMHAKOBOE

komyecTBO Bojb! (100 mur). BeisicHuTe, yeMy paBHA CKOPOCTh UCTIAPEHUS (MJI/CYT) B KaXKJOM U3
COCYJIOB, TIPOBOJAS M3MEPEHHsI JI0 TIOJTHOTO MCIAapeHusi BoAbl B cocynax. [locrpoiite rpadux u
OOBSICHUTE TTOJTy4CHHBIE PE3YTbTATHI.

Tennoma — smo ouenwv 6blcmpoe Konebanue Heowymumslx dacnmudek npe()Mema ceny

mo, 4mo mbsvl oufyugaem, Kak meniomy, ot npe()Mema He boJlee yem O8udiceHue.

Jicon [lonn

E Ypok 6/4 i JABUXEHUE MOJIEKYJ U TEMIIEPATYPA TEJIA

TepMomeTpbl — 3TO CIUAOMETPHI IJI aTOMOB!

L[EJIb VPOKA: JlaTb TNpeaCTaBICHHE O CBA3M MEXKAY CKOPOCTBIO JBHXKCHUS

MOJIEKYJI U TEMIIEPATYpPOH Tena.

TUII YPOKA: koMOMHUPOBAHHBIH.

OBbOPYJ[OBAHHE: TenionpueMHUK, BOJIHON MaHOMETD.
L1IJIAH YPOKA:

BcerynurensHas yacTh
Onpoc

OObsicHeHne
3akperuieHue
3amanue Ha 1OM

agrwnE

1. Onpoc ghynoamenmanouoni: 1. Juddy3us B razax, KHUIAKOCTIX U TBEPABIX TeIaX.

2.

Huddy3us B ObITY U TEXHHUKE.

3aoauu:

1.

buonorn mojacunrtanu, 4yTo Ha KopHe mmieHun4Horo ctedyns mmeercs 10 000 000

BoJIocKOB. KakoBa 0011as JyiiHa ATUX BOJIOCKOB M TUIOIIA b ITOMIEPEYHOTO CeUSHHUSI

BOJIOCKA, €CJIM CPEeHSS JJIMHA €ro paBHa 2 MM, a o0muit 00beM ux coctasiser 1,5
3

cm™?

3
. B Tene uenoBeka mpubmmsuTensHO S5 1 KpoBW. M3BecTHO, yTO B 1 MM~ KpOBH

conepxkutcst 5000000 kpoBsiHBIX IapuKoB. Kakoil AuHbBI IOTydunscs Obl psf, eciu
OBl BCe KPOBSIHBIC MIAPUKH YEJIOBEKA MOJIOKHUTH BIUIOTHYIO APYT K Apyry? duametp
kpoBsiHOro mapuka 0,000007 m.

Bonpocwi:

1.

Cuna tsxect Ha JIyHe MeHblie, yem Ha 3emiie. [Touemy ke Ha 3emiie IbUIb JI0TO
yAep KUBaeTCA HaJl €e MOBEPXHOCTHIO, a Ha JIyHe ObicTpo ocenaer?

. CBeXXuH, XOTS U HEBUAUMBIN, ciej 3aia cobaka "0eper". OQHAKO CO BpeMEHEM

OHA €ro y4ysATh He MOKeT. OOBSICHUTE ITO SIBJICHHE.

. [louemy nocne A0k UBETHI NaXHYT CUIIbHEE?
. Bokpyr rBo3/si, BOUTOrO B CBIPYIO JOCKY, YEPE3 HEKOTOPOE BpPEMS MOSBISETCA

KpacHOBaThI HasleT. OOBSICHUTE SIBJICHUE.

IIpu pa3bopke cTapblX CTPOCHUH, YaCTH KOTOPBIX CKPEIUIUIMCH KOE-TJe KEJIe3HbIMU 0oTaMu,
0OHapPYXHIIOCh, YTO TaliKi HEBO3MOKHO OTKPYTHUTh. [Touemy?
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[11. Tlpumepsl TETUIOBBIX SBJICHUN: HArPEBaHUE BO3]yXa, TasHUE JibJa (IUIABICHHE
MeTajula), KUICHHWE BOJBI, TEIUIOBOE pacmupeHue Ten. Jms Toro, dToObI
MIPOUCXOJIUIN O3TU SIBICHMS, BEIIECTBO HEOOXoauMo HarpeBaTh. Hampumep, B
KOMHATE€ MOKET ObITh OUEHb XOJOJHO, HO €CJIM BKIIOUYUTh OTONUTEIbHbIE MPUOOPHI,
TO CcTaHeT Teriee W jAaxe xapko! CrnoBamu  "XONOAHBIM  BO3AYX',
"terublid", "ropsumit"  0003HAYAIOT TEIJIOBOE COCTOSIHME BO3JyXa B KOMHATe,
KOKJOMY W3 COCTOSIHUM COOTBETCTBYET CBOsI Temmeparypa. He Moxer ObITh B
KOMHATe TEIUIO, €CJIM TEMIIEPATypa BO3/1yXa 10°C!

TemnonpreMHUK B pa3IMYHBIX COCTOSIHUSAX TEIUIOBOTO paBHOBeCHS (IEMOHCTpAIus).
KaxxnoMmy COCTOSIHMIO TEMIOBOTO PABHOBECHS TEIUIONPUEMHUKA COOTBETCTBYET CBOSI
Temrieparypa. Temneparypa — riiapHasi BeJIM4UHA, XapaKTEPU3YyOLIas TeII0Boe
COCTOSIHHE TeJla M YKa3bIBAKIIAsl CTENEHb ero OTKJOHEHHUsI OT COCTOSIHHA,
NPUHATOr0 3a HYJE€BO€ COCTOSIHHME (HampaBlICHHE IepeJauyd TeIula IpU KOHTAaKTe).

Temneparypy U3MeEPSAIOT TEPMOMETPOM, B rpanycax Llenbcns (mkana Hemseust, 1742 r).

Honmonnurteabnass uagopmanus: [Tomumo Llenbcust MoxHO U3MEPSTH TemMIiepaTtypy B PeoMropax
win Dapenreiitax (F), a mo KenbBuHY B caMbIX XOJOIHBIA SHBapCKU# JieHb BOoOOIIe "rutoc'.
[Ipumepsl: TemriepaTypa BO3/1yXa B KOMHATe 20°C (t = 20°C), Temneparypa KUIICHHUS BOJBI MPH
nopmansHoM aasiennn 100°C (te = 100°C), temmeparypa miasierns nbaa 0°C (to, = 0°C). Ecnu
YaCTHUIbl COBCEM OCTAHOBSTCS, TO MBI MO’KEM T'OBOPHUTH, YTO MX TEMIIEpaTypa JOCTUIIA HUKHETO
npenena, -273,15 rpagycoB mo llembcuro (aOcomoTHBIM Hydb TeMIeparypbl). Ilpu 31O
TEMIIEpaType BCE BEIIECTBA 3a MHCKIOYEHUEM Teldsd HaxOoJATCd B TBEPAOM COCTOSIHUM.
B HeKkoTOpBIX pernoHax MCIOIb3yIOT 00Jiee MPOCTYIO LMIKATy ¢ TPEMS TEMIEpaTypaMu — XOJIOIHO,
TEPIMMO, KapKo, a B CHOUpH JOOABISIFOT YETBEPTYIO - «MOPO3, OMH» (aXke OJJHOH Mmapbl BaJICHOK
OymeT HexocTaTOYHO, uTOOBI BEDKHUTE). [lepeBo B Llenscus: C = (5/9)(F-32), F = (9/5)C + 32.

Ha Becax ypaBHOBEHICHBI CTaKaHYMKU C TOpsAYE WU XOJNOAHOW Bojou. llouemy
HapymaeTcs paBHoBecue? [[Be mpoOUpPKH C BOJOH, B KaXI0H U3 KOTOPHIX HAXOIUTCS
no Kycouky wmapranioBku. OpHa u3 mpoOUpoK HarpeBaeTcsi ropenkoi. [louemy
ckopocTh ud@y3un 3aBUCUT OT TemrepaTypsi? OMNBITHI MOKAa3bIBAIOT, YTO C
MOBBIIIICHHEM TEMIIEPATyphl YBEIUYHBACTCS CKOPOCTh MU(PQy3un (yBETUUHNBAIOTCS
CKOPOCTH MOJICKYJI M NMPOMEKYTKH MEXKIy HuMH). Hampumep, y Menu TemrmepaTtypa
mnasinenns 1083°C, a IIpU TeMIleparype 1075°C atom Memu ckader, MeHsisi CBOHX
coceneit 10 pa3 B cekyHuay. lIpy KOMHAaTHOM TeMmepaType BpeMs €ro OCEJIOn
KU3ZHU TOpsIAKa 10* rer. [Ipu mOBBIIIEHUU TEMIEPATYpPhl caxap U COJIb ObICTpee
PacTBOPSIFOTCS B BOJIE€, YBEJIMUUBAECTCS CKOPOCTh NPOTEKAHUS XUMHYECKUX PEAKLINM,
JaBJICHUE Ta3a (meMoHcTpanus) u T.1. [logemy?

Yem Oogblie TemMmepaTrypa BellecTBa, TeM 00Jibllle CKOPOCTh JABHKEHHSI €ro

MoJiekyJ. TeMnepaTypa — HenmocpeJacTBeHHAs MePa YJHEPTHH IBHKEHHUSI.
3aBHCHMOCTB CTPYKTYPBI BEIIECTBA OT TEMIIEPATyphl (OT MOJICKYIIBI 10 KBapKa).
JonosnuTeabHasa uHpopmanusi: Camast BbICOKas TemIepaTypa B TEHH OTMeueHa 13 ceHTsaOps
1922 roma B mecreuke Dib-Asmzus (JIueusi), Tam Gbuio +58°C. Camast Hu3Kas TeMmIeparypa
saukcnpoBana 21 mionst 1983 roa Ha aHTapKTHYECKO# cTaHIH «Boctok», Tam Gbio -89,2°C.

IV. Bonpocwt.

1. Yem otnruaercs ropsiuuii 4ailHUK OT XOJIOJJHOTO?
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2. Ilouemy oT ropsiuell 6atapen mapoBOro OTOIUICHUS (IIe4Yr) HarpeBaeTcsi BO3AYX B
KOMHaTte?

3. [louemy TepMOMETp B JKapKO HATOIJIEHHONM KOMHATE IOKa3bIBA€T OOJIBLIYIO
TEMIIEPATYPY, YEM HaA yauue?

4. Tlouemy Oenbe MOJACKAIOT B XOJIOIHOM Bosie?

5. Ecin y Bac umeertcst 1Ba HErpaJyMpOBaHHBIX TEPMOMETPA, TO, KaK OIMpPEAEIUTh,
KOTOPBIN U3 HUX HArpeT Oosblie?

6. [louemy nocne n0X/1d BO3AyX CTAHOBUTCA ynLie?

V. § 9. Yp. 4. 3agaua s nopropenust Ne 3.

[Touemy MBanymika-nypadok ocTajcs >KUB MOCIIE KylTaHus B KUMsIIenH Boae?

OT 4ero 3aBUCHUT CKOPOCTh IpoTeKaHus nuddysun?

Kakum 06pa3zom ormryiaer u3MeHeHne TeMIIepaTyphl YeTOBeK (PEIenTOphl TeIia U X0J0,1a)?
UYto BBI MOXKETE paccKa3aTh O TepMoMeTpe?

Temnepatypa kpoBH y 310poBoro uenoneka paBHa 98,6°F. Ckomnpko 370 1o mkane Leabcus?
OcMOTpHTE YCTPOWCTBO MEAMIMHCKOTO TepMoMeTpa. OrmpenenuTe LEHY AeNeHHs NIKaIbI
TEPMOMETpa, BEPXHUW M HIDKHUI TpeIenbl H3MEPEHHS TeMIIEPaTyphl, U3MEPbTe TEMIIepaTypy
cBoero Tena. OObSICHUTE SABJICHHS, HA KOTOPBIX OCHOBAHO JICHCTBHE TEPMOMETPA.

MO]ZGKyJZbl NPpOoAGIAIOmM CUlbl 630MM068L7CW16M}Z, JAUULD HaXOO}ZCb,

@ OTA LN

8 HeNOCPeOCMBEeHHOU OIU30CU OpY2e om Opyed.
P. Knay3uyc

Vpok  7/5 \B3AUMHOE [MPUTSI’KEHUE W OTTAJIKUBAHHUE
MOJVIEKYJIL. TP COCTOSAHUSA BEHIECTBA.

Bona Bce-taku nmeet cBoo ¢popmy? It1o map?!
L[EJIb YVPOKA: Jloxa3aTh CYIIECTBOBAHUE B3aMMOJCHUCTBUSI MEXKIY MOJICKYJIaMHU

BEII[ECTBA M Ha ATOM OCHOBE OOBSCHUTH CBOMCTBA ra30B, JKUIKOCTEH U TBEPBIX TEIl.
TUII YPOKA: xoMOMHUPOBAHHBIH.

OFOPYJIOBAHUE: MEXaHUYECKasi MOJIENIb TBEPAOrO TeJId, KYyCKH Meja |
CTEKJIO KYCOK IUIACTWUJIMHA, CBUHIIOBBIE IWJIMHAPHI, CHUPTOBKA, CTEKJISHHAs
MJJACTHHA BECHI PhIYAKHBIC, IITATUB, OPYCOK C TUHAMOMETPOM.

IIJIAH YPOKA: > » m | 4
- 9
1. BcrynwurenbHas 4acTh D
2. Omnpoc % 2 &
3. OO0Obsacuenue &
&

4. 3akperuieHue < ¢ .
5. 3amanue Ha 1O0M

1. Onpoc ¢ynoamenmanvrwviti: 1. CBA3b MEXIYy CKOPOCTBHIO JABMKCHHUS MOJEKYT H

TEMIIEPaTypOU BEIIeCTBa.

3aoauu:

1. Kakoif amuHbI ONYyYriIcsS Obl psJl U3 TUIOTHO YIIOKEHHBIX IPYT K APYTYy CBOMMHU
IrpaHsMH KyGHKOB 066eMOM | MM® KasKIblif, B3ThIX B TAKOM KOJIMYECTBE, CKOJIBKO
UX coAepKuTCs B 1 M>?

Bonpocwi:

1. Bousiet i TeMriepaTypa Ha IpoTeKaHue (GU3HIECKHUX MTPOIIECCOB?
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. O0BsicHUTE, TOYEMY TTOMECTHUB MUILY B XOJIOJUIBHUK, MBI 3aMeJJIsIEM €€ opuy?

. [ToueMy 4ail 3aBapuBaIOT KUIIATKOM, a HE XOJIOJHON WM TEIUIOW BOIOU?

. [louemy npu OceHHE-3UMHEM MOX0JIOAaHUU TpeOyeTcs MoJKauka KoJec?

. Korpa nen mosxet ObITh HarpeBateaemM?

. [ToueMy B ropsuei Bozie 0exkaa OTCTUPBIBAECTCS JTy4lIe?

.IIpu pemonte poporu acdanbT pazorpeBaror. l[louemy 3amax pazorpeToro
acasibTa ourymaeTcs u3nanexa’?

8. [Touemy sKe He OBIBACT, HAIPUMEP, JIbJa ¢ TeMieparypoii -300°C?

~N o O B WD

9. [aiiTe pexiaMy HIKOJIBHOMY TEPMOMETPY.

I11. Tlouemy TBepable Tena U )KUJIKOCTU HE PACMaJAlOTCA Ha OT/AENIbHBIE MOJIEKYJIbI,
HECMOTpPSL Ha TO, YTO MOJEKYJIbl pa3JeieHbl TNPOMEKYTKAMH W HaXOASATCA B
OecrnpepbIBHOM XaoTHYECKOM JBMKeHUU? [louemy TBepable Tena TPYAHO PACTAHYTh
win paznomats? [ToueMy XKHIKOCTH MOMEHTAJIBLHO HE YJIeTy4yuBaeTcs?

Meskay MoJieKyJIaMH BellleCTBA CylleCTBYeT B3anMHoe nputsikeHue. [louemy xe
TOTJJa HE CIUMNAIOTCS KYCKM CIOMAaHHOTO CTeKjJa pa3OMTOM Ba3dbl WM Meja
(zemoncTpamms)? Ha paccrostrmm 10° oM mpuTsDkeHHE MEKIY MOIEKYIaMH
ociabeBaeT MpakTUYecku a0 Hyns. [lodyemy cinumaroTcs KyCKHM IJIACTHIIMHA WIIH
CBUHLIOBbIE LUIUHAPHI? [loueMy Bce-Taku HE CIHMIAKOTCS KYCKM cTekna? A ecinn

HarpeTh Kpas OCKOJKOB crekia? Ilouemy ciumiucs? Ha sTom | v G

OCHOBAaHa CBApKa U craika MeTajlJIOB. HO‘IGMy BO3HHKACT TpCHHC?

JonmosnuteapHass uHpopMmanus: BcrnomMHuTe, KaKk BBIMJISIAT KallJld POCHI.
[Topo#t KaxeTcs, YTO POCHHKM Ha JIUCThSIX OTIUTBHI U3 CTEKJA, HACTOJIBKO
uneanpHa ux Ggopma. CoBepiieHCTBO (POPMBI OOBACHAETCS TEM, UYTO MOJIEKYIbI
BOJbI (Kak U JIOO0OW Jpyroil >KMJIKOCTH) HCIBITHIBAIOT B3aUMHOE MPUTSKEHHE. Te U3 HUX, 4YTO
HaXOJATCs BOJIM3HM MOBEPXHOCTH KaIUIM, HE UMEIOT «COCEei» CHapYXH, OITOMY CyMMapHasi CUiia
UX NMPUTSHKEHUsT HampaBjieHa K HEHTPY KaIuld. DTO MPUBOJAUT K TOMY, YTO MOBEPXHOCThH Kak ObI
ctsarubaerca. B usuke Takoe sBneHuE Ha3bIBAIOT MOBEPXHOCTHHIM HATSIKEHHEM.

Mouiekynbl TPUTSATUBAIOTCSI, HO MOYEMY CYHIECTBYIOT MPOMEXKYTKH MEXITY HUMH?
Mesxkay MoJieKyJaMH BellleCTBA CYHIECTBYKOT CHJbI OTTAJKMBaHMs. CHIIbI,
JNEUCTBYIOIINE MEXKIY YaCTUIIAMH BEILIECTBA, KOPOTKOAEHCTBYOIIHE.

[Ipu cOmmKeHUH A0 PacCTOSHUM, PaBHBIX pa3MeEpy MOJEKYN, MPeo0IanaroT CHIIbI

OTTAJIKUBaHUS (IEMOHCTpAITUSI C MEXaHHYECKON MOJIEIIBIO TBEPOTO Tea).
I[OHO.TIHI/ITG.TILH&H I/IH(I)OpMaI[I/Iﬂ: CMaunBaHue TBEPpAOTO TCJa KUAKOCTBIO (I[eMOHCTpaI_[I/I}I C
OTPBIBOM CTCKJITHHOM ITIACTMHKH OT MMOBCPXHOCTH BO,I[BI) Hn HCCMA4YMBaHHC. HOBerHOCTB CTCKJIa
BOHOﬁ CMaYMNBaCTCA, MOCKOJIBKY B CTCKJIC COACPIKUTCA AOCTATOYHO MHOTO AaTOMOB KHUCJIOpOIa, U
BOoJa JICTKO 06pa3yeT TUAPOTCHHBIC CBA3HM HE TOJIBKO C APYrHMH MOJICKYJIaMHU BOJbI, HO U C
aTOMaMH KHCJIOpOJa. HepeMemeHI/Ie CIIMYCK Ha IIOBCPXHOCTHU BOIBI. L\ i380s} YMEHBIIACT
MOBCPXHOCTHOC HATAKCHUEC BOJbI, a Caxap YBCIUYUBACT. CMauuBaHUe B 6LITy U TCXHHUKE:
BOOOIIIIaBarOIIMEC IITHUIIBI, 6yMara, KalMUJIJIAPHBIC SABJICHUS, I1AJIaTKa.
MoJiekyJibl BellleCTBAa B3aNMOIEliCTBYIOT IPYT € APYrOM.
TBepaoe, ®KHUAKOE U Ta3000pa3HOE COCTOSHHE BEIISCTBA HAa MPUMEPE BOIBI U PTYTH
(temneparypa kpuctaumsanud - 39°C). OQHO M TO ’Ke BeIIeCTBO MOMXKeT
HAXOIUTHCS B TPEX COCTOSTHHAX: TBEPAOM, KUKOM H ra3000pa3HoM.
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TBepabie Tes1a COXpPaAaHAIOT 00beM M (POPMY (IeMOHCTpALHUS CTHOAHHS CTATBHOM INHEHKH,
MoJienu TBepaoro Teia). [Touemy?

KuakocTu U3MEHAT (POPMY, HO COXPAHAIOT 00bEM (1eMOHCTpPALUs C MEH3YPKOH H
MEpHBIM CTaKaHOM), MaJiasi C)KMMAEeMOCTh JKHIKOCTel (nemMoHcTpaiusi ¢ (IakoHOM, JOBEpXYy
3aI0JIHCHHBIM BOJIOM 1 1IpoOKoii). [Touemy?
Dopma sHcuoKocmu 3a8UCUm om cocyoa, XapaKxmep ueio8exa — om e2o opy3el.
Anonckas nociosuya

I'a3a He coxpaHAIOT HU 00beMa, HU (POPMBbI. MHOIHE ra3bl PO3PAYHBI, IOITOMY MBI UX
HE BUIHMM, OJHAKO MpH OBICTPOM IBMIKCHHH MBI 3aMeyaeM IPUCYTCTBHE BO3JyXa BOKPYT HaC.
OmycTuM TIepeBEepHYTHIN cTakaH B Boay (meMonctpaims). [TodyeMy BO3ayX He BXOIMT B CTakaH?
I'a3 3aHMMaer ompeneneHHbIl 00beM. JleMOHCTpalsi HE cOoXpaHEeHHs ra3oM oObema U (OpPMBI,
CIIOCOOHOCTH K HEOTPAaHHMYCHHOMY PACHIMPEHUIO (OTBITHI C TIEPEBSI3aHHBIM PE3MHOBBIM IIAPHKOM).
[Touemy ra3pl CIOCOOHBI K HEOTpaHUYEHHOMY paciiupeHnto? HecMOTpst Ha TO, YTO MPOMEXKYTKH
MEKIy MOJIEKYIAMH Ta3a B COTHH a3 INPEBBINAIOT WX pasMepsl, B 1 cM® BO3IyXa COXEPIKHTCS
2,7-10" monexyn (eciu Bemyckars u3 1 cm® 10° mMomekyn B cexymay, To motpebyercs 9000 er).
OcHOBHas XKM3Hb MOJIEKYIIBI Ta3a MPOUCXOUT B cBOOOIHOM mosieTe. CocTaB Bo3ayxa: a3oT = 75%,
kuciopoa 24%, 1% — yriekucinslii ra3, aprot, BOASIHbIE Taphbl.

I'a3bl He coxpaHAOT 00beM U GopMYy, 3aNOJTHAIOT LEJTUKOM, NIPEA0CTABJEHHbI 00beM.
CHIIbHBIN YeJIOBEK KAK I'a3: OH 3al0JHsAET BeCh NPEA0CTABJICHHbINH eMy 00beMm!

Paznuuns B MOJICKYJISIPHOM CTPOCHUU BellecTBa. Jlea, Boaa U BOASIHOM map — Tpu
COCTOSIHUSI OJTHOTO BelleCTBA, IIOPTOMY OHHM Pa3IMYaIOTCS HE MOJIEKYJIaMH, a TEeM,
KaK OHHM PACTIOJIOKEHBI M KaK JIBUKYTCSI.

IV. Bonpocwt.

1. TloueMy He HAMOKAIOT MEPHS y BOJOILIABAIONIUX MTUII?

2. UYrtoObl pa3opBaTh KYyCOK MPOBOJIOKH, TPEOYIOTCS 3HAYUTEIbHBIC YCHIIHS,
OJIHAKO pacKaJICHHYIO POBOJIOKY pa3opBaTh HAMHOTO Jjerye. [louemy?

3. UrobOnl cBapuTh (COCIMHHUTH) JIBa KyCKa >Kejle3a WM CTalld, UX HarpeBaroT 10
OTpPEICTICHHOW TEeMIIepaTyphl, HAKIAJBIBAIOT APYr HAa Jpyra H yAapsioT
MOJIOTKOM. 3auem?

4. B xakoM COCTOSIHUU — TBEPJOM WIIH KHJIKOM — IMPUTSHKEHHE MEXKITY MOJICKYJIaMH
CBUHIIA OOJIBIIIE?

5. Tloyemy MOXHO pa3OUTHCS, TIPHITasi B BOAY C OOJIBIION BBICOTHI?

Kakoii ombIT yOexgaeT Hac B TOM, YTO MOJIEKYJbl pPa3HBIX BEIIECTB

MPUTATUBAIOTCA IPYT K APYTY C Pa3HOU CHIION?

Kak «pabortaet» mapukoBas pydka?

[Toyemy mapuKoBOM PyYKOM TPyAHO MHCATh MO KUPHOU Oymare?

© o N

OO6bsicaute nocnoBuily: "I'psa3b — He calo, notep — orctano!"

10. ITouemy MemieHHass CTpysd W3 HOCHMKAa YalHWKA CTEKaTh BHHU3 BJIIOJb HOCHKA
YalHHMKA, a HE OTPBIBAETCS OT HETO?

11. Tloyemy mbUIb ¢ MEOENH TyUllle YOUPATh BAAXKHOUN TPSIIKON?

12. TloueMy OJTHO W TO K€ BEIICCTBO MOXKET HAXOJIUTHCS B PA3IUYHBIX arperaTHBIX

COCTOSTHHSIX ?

13. B KaloT-KOMIIaHWM MOPCKOTO Cy/JHAa HAaKpaxXMaJICHHBIE CKAaTepTH Ha CTOJaX
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14.
15.

16.
17.

18.
19.

20.
21.
22.

23.
24,
25.

26.
217.

28.
29.
30.

V.

1.

2.

\]

BOBpPEMS KaUKH CIEIUAIbHO YBIAXKHSIN. 3a4€M 3TO JIEIIAIH?

[Toyemy mbUIb cagUTCS Aake Ha 0OpallleHHbIE BHU3 TOBEPXHOCTH ?

benbe mocne CTUPKH, BBIBEIIEHHOE HA MOPO3, MOCIE 3aMep3aHus TPYIHO
pasrubaercs. [Touemy?

K xakomy cOCTOSIHHIO BOJbI OTHOCATCSI MHEW U TyMaH?

HccnenoBarenu  MmoACYMTANM, YTO M3 OAHOIO  CTaHAAPTHOro  Ookana
maMmanckoro oobsemom 100 M Beifensiercs  npuMepHo 20 MUJUIMOHOB
My3bIpbKOB raza. Kakoit 00beM 0gHOTr0 my3bIpbKa?

Kak 00BsICHUTD MPOUCXOKICHUE TTOTOBOPKH «KaK C T'yCsl BOJa»?

[Touemy JIoMOHOCOB *kaJlOBaJICs HAa pacTeKaHUE YEPHWII MpU MUCbME Ha Oymare
MJI0XOro KayecTBa?

[Toyemy TpyJHO CHUMATh MOKPYIO OAEXKTY?

["a30M MO’KHO 3aIMOJIHUTH MOJOBUHY cocya. Tak jau 310?

OTKpBITBIN COCYJ] C YIJIEKUCIIBIM Fa30M ypaBHOBEeCHJIM Ha Becax. [louemy uepes
HEKOTOpPOE BPEMsI paBHOBECHE BECOB HAPYIIMIOCH?

[Touemy mociie 10X1s MBUTH HA JOPOTE HE MOTHUMAETCS?
[Touemy MOKpBITAs KUPOM UTOJIKA HE TOHET Ha MIOBEPXHOCTH BOJIbI?
[louemy oKa3bIBaeTCsI BO3MOMKHBIM TIE€pelIUBaHHE | g@ > % ——
BOJIBI U3 OJHOTO B IPYrO€ MECTO 1o OeueBke? g
[loyemy Tpsinika BIUTHIBAET BOAY? g $ 4 S
[Touemy Bomy W3 CTEKISHHOTO ITy3bIpbKa MOXHO | @ 33 2 '

OTMEPSATH KaIUIIMH, a PTYTh HEIb3s? £t

[Touemy neTanm HaHOPOOOTA OYAYT MPHIUIIATE APYT K APYTY?

[Touemy oObem Jibz1a GobIIIe 0OOBEMA TOU e MacChl BOJIbI?

[Touemy simepuiIia - FeKKOH MOXET XOJMTh 10 TTOTOJIKY JIa)Ke B BAKyyMe?

§§10-12. VYmp. 5. VYmop. 6. 3amaum nns noBTopeHus 4-6. IloaroroButbes K

BBITTOJIHEHUIO KOHTPOJIbHOM paboThl Ne 1.

CKOJIbKO BOJBI MOXET abcopOupoBaTh (MOTIOTUTH) OymMakHas cainderka (IoMariHie
OIIBITHI)?

Omnpenenure, CKOIBKO BOJBI TepsieT MOkpas candeTka 3a 20 muH. CKOJIBKO BpeMeHH TpedyeTcs
JJIs IIOJTHOT'O BBICBIXaHUA CaHQ)eTKI/I?

. Haneiite B crakan BOAYy OO €CaMOIo Kpasda, 1nocje 4ero OHYCKaﬁTC B BOAY MCJIKUC MOHCTBI.

CKOJIBKO MOHET IIOMECTHIIOCH B MIOJJHOM CTaKaHe? HO‘IGMY?

. I3 maTtH HagIOMIICHHBIX CIIMYEK Ha 6J'IIO,Z[I.I€ CMAaCTCpUTEC 3BC3Y. Yro HpOI/I3OI\/’II[eT " TI04YCMY,

€CJIM MCCTO HaajioMa CMOYUTH BO):[OI>'I?

. Tapenky omycTuTe B XOJOJIHYIO BOJY, [TOCIE YEro BbIHBTE U MOCTaBbTe Ha pedpo. Ilouemy Ha

Tapeske ocTarTcs "BoJsiHbIE ocTpoBa"? Takoil ke 3pPeKT moaydnTcs, eciu Tapesnky OmyCTHTb
B PacTBOP MOIOILETO CPEACTBA.

. ITonpoOyiiTe OKpacUTh CBEXKECpPEe3aHHBIN LBETOK (HAIpUMep, 'BO3IUKY HIIM HapIHCC), 100aBUB

B IBE€TOYHYIO BOAY HCCKOJIBKO KallCJIb KPACUTCIIA. Mo>XHO I TaKUM o6pa30M OKpPAaCHUTb LBCTOK
B Pa3HbIC I_[BeTa?

. CpaBHHTE 00BEMBI caxapa U BOJbl C 00bEMOM PaCTBOpa caxapa U 0ObSICHUTE UX HECOBIAJICHHUE.
. Ilokaxkute, 4YTO CHMMETpUYHble OyMaxkHble QUIYpKH, OYAy4YHd IIOJIO)KEHHBIE B BOJY,
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3aKpY4YHBAIOTCA B COOTBETCTBUU C HAIIPABJICHHEM BOJIOKOH.
9. 3amonHuTE TAOIUILY.

ArperaTtHoe CaoiicTBa Pacnonoxenue Paccrossune mexny | JBuxkenue
COCTOSIHUE BELLECTBA MOJIEKYJI HApUCOBATH MOJIEKYJIaMU MOJIEKYJ

Ilpu uzyuenuu Hayxk 3a0avu nonesHee npasul.

U. Horomon
A y Hac Hayka maxas — mpeoyem pazmblidieHull.

1O. b. Xapumon
E Vpox 8/6 i KOHTPOJIBHAS PABOTA Ne 1

Bl JOJI2KHBI ObITh YECTHBIMHU, A A1 HE JT0JI’KCH OLIThL JIOXOM!
Jeusicenvs Hem, - ckazan myopey opaoamotli,

pyeoii cmonuan — u cman nped HUM X00UMb.
CunvbHee ObI He MO2 OH BO3PA3UMD.

Xeanunu 6ce omeem 3amviC108AMBbIII.
A.C. Ilywkun

E Ypox Y1 g MEXAHUWYECKOE JIBUKEHUE

Yepe3 J1100ble 3 TOYKH MOKHO NPOBECTH NPAMYIO JIMHUIO, €CJIA OHA JOCTATOYHO KUPHAasn!
L[EJIb YPOKA: JlaTh nipeicTaBI€HUE O MEXaHUYECKOM JIBMYKCHUH, TPACKTOPUU ITYTH

U TIEpEMEIIICHHH.
THUII YPOKA: nexuus.
OBOPY][OBAHHUE: tpyOka nivHOU 1 M C 3amassHHBIM KOHI[OM

(cTexysiHHAS ), IIAPUK, JJAMITOYKA Ha MOJCTaBKe, OJIOK MUTaHUS.
1IJIAH YPOKA:

BerynurensHas 4acThb
OObscHeHHE
3akperieHue

4, 3amanue Ha I0M

I1. YToOBI CyauTh O TOM, JIBHDKETCS TEJIO WM HET, HAJlO IMMOCMOTPETh, MCHSISTCS JIA

Sl

MIOJIO’KEHUE 3TOTO TeJIa CPEAU OKPYKAIOIIUX Tell. J[pyrue npumepsl: IBUKEHHUE BOJIbI
OTHOCUTEJIBHO KpaHa, I0€37]a OTHOCUTENIBHO ITOJIOTHA KEJIE3HOUW JOPOTH, TEIICKKU
OTHOCHUTEJIBHO CTOJIA.

MexaHnuyeckoe ABHKeHHE — U3MEHEeHHE MOJI0KEHHU TeJIa OTHOCUTEIbHO APYTrux
TeJl B NPOCTPAHCTBE ¢ TeyeHHMeM BpeMeHU. OCHOBHAsl 3a/1a4a MEXaHMKH —

OIpeesIuTh MOJI0KEeHHe TeJIa B JIID00H MOMEHT BpEMEHH.

Ilpumep: "Bosmxep-1" craptoBan 5 centsbps 1977 rona u nmokuaaer mnpeeisl
CosiHeuHOM cucTeMbl, PO okoso 20 MHUIMApAOB KHWJIOMETPOB (CUTHAN OT
Hero uaet okoso 20 yacoB).

OH uMeeT OTKJIOHEHHE OT PacueTHON TOYKM B MpocTpaHcTBe - 40 kM, a o Bpemenu 1,5 c. Teneps
OH oTIpaBuJICs B ctopony Cupuyca co ckopoctbio 17,1 km/c u nocturter ero yepes 300000 ner!

Tena MOIr'yT COBEpIIAaTh CaMbIC paBH006p33HBIe ABHIXCHHUS, OAHAKO BO BCCX ClIydasax

Mbl OOJDKHBI YCTAaHABJIIMBATH CBA3H MCKAY BCIUYHHAMH, XAPAKTCPHU3YIOIHMMH
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MEXaHNYECKOE IBUKEHUE, T.€. HAXOAUTH 3AKOHbI IBUKCHHS TeJl.
UtoObl M3yyaTh NABMXKEHHE TeJl, HYXKHO, MpPEXJE BCEro, YMEThb ONpPENENATh €ro
IIOJIO’KEHHE B MPOCTPAHCTBE. Kak ke ONmpenenunTh MOoJI0KEHNE TN B IPOCTPAHCTBE,
€CJIM PA3JIUYHbIE €70 TOUYKM HaXOAATCS B Pa3HBIX MECTax npocTpancTBa? Onpenensirsb
ITOJIO’KEHHUE M OIMCHIBATH IBMKEHNE KaXKI0M TOUKHA? BO MHOTHX Clly4asiX B 3TOM HET
HE0OXoIUMOCTHU. [Ipumepul. BUKEHHE CAHOK, CHapsjaa. MaTepuajibHasi TOYKa —
TeJI0, pa3MepaMu U (PopMOii KOTOPOro B JAHHOM 3ajJadye MOKHO NpeHeOpedb
(moctynaTenbHOE JBUIKEHUE, pa3Mephl Tejla Majbl [0 CPaBHEHHUIO C €ro
EPEMEILICHUEM ).

Kak omnpenenuTte mnosiokeHHWE MaTepualibHOW TOYKM B mpocTpaHcTBe? Ilpumep c
ONpENICICHUEM TIOJIOKEHUSI TeJla B TEMHOM KOMHATE OTHOCUTENIBHO MOpOra WIIH
OTHOCHUTENBHO JII000ro Apyroro Tena (Teao orcuyera). [IpenBapurenbHas pa3meTka
KOOpIMHATHBIX oceil. Cucrema koopauHat. TpexMepHasi, ABYXMepHasi H

A(x,1)

NP R —

y

oJHOMepHasi cuctemMa koopAuHaT. [IUIOTHI CaMOJETOB OMPENEINSIOT CBOE TOYHOE
MECTOHAXOXKJICHUE C MOMOIIBIO TPEX YMCEN - BBICOTHI U JIBYX KOOpPJIMHAT HA CETKE
WK KapTe. MOXKHO 3a7]aTh MOJIOKEHUE TOUKH, YKA3aB €€ MTUPOTY, J0ITOTY U BBICOTY
HaJ ypoBHEM Mops (ropHas BepiinHa)? [loBepXHOCTh 3eMiu JByMEpHA.
OnHOMEpHOE MPOCTPAHCTBO — OTPE3OK, IBYMEPHOE — KBAAPaT, TPEXMEPHOE — KYO.
Ecnu teno nBmxeTcs U ero MmojoKeHUEe B MPOCTPAHCTBE U3MEHSIETCS, TO HE0OX0IUMO
BBEJICHUE ""UETBEPTON KOOPJIUHATHI" — BpeMEeHH.

1. Cucrema oTcuera — CcHCTeMa KOOpAMHAT H 4YacCbl JJsd H3MEPCHUA

NMPOMEKYTKOB BpeMEHHM.
[To o6pazHoMy BeIpaxkeHHIO pycckoro nmosta B. XneOnukoBa, Ha Mup Obljla HAOpPOIIEHA «CETKa U3
qrcem.

2. TpaekTopusi — 60Jib1110€ KOJTUYECTBO TOYEK B JaHHOW cUCTeMe 0TCUeTa, yepe3

KOTOpPbIE MPOILIO0 TeJo.

OTHOCHTENBHOCTh TPACKTOPUHU (OHBIT C ABMKCHHUEM BO3AYHIHOTO ITY3bIPpbKa B pr61<e, Ha6JHOI[eHI/IH
3a KOoJIeOaHHSIMU MNPY>KUHHOT'O MadTHHUKA U3 PA3HBIX CUCTEM 0cheTa).

3. Iyt (S) — nIuHA TpaeKTOPUH MEXKIY ee HAYAJIOM H KOHIoOM. Kak m3mepursn
nyTh?

Ecmu cnimpanu JIHK B kieTke yenmoBeka paciiecTd M BBITSHYTh B OJHY JIMHHMIO, TO MOJYYHUTCS

LEeNbIX 3 MeTpa.

4. Mepememenue (S) — cBOMCTBO ABMKYLIEr0Cs TeJIa H3MEHSITH CBOE IOJI0KEHHE

B IIPOCTPAHCTBE, U3MEPHAEMOC I[.]]HHOﬁ 0TpPpE3Ka, COCAUHAIICI0 HAYAJIIBHOC U
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HepeMemeHne - 9TO0 CKOJIBKO M Ky/Ja, 4 IYTh — TOJIbKO CKOJIbKO.

KOHEYHOe MOJI0OKeHHe TeJsa. [lepemenienne, Kak ¥ MyTb, HE MOXKET ObITh MEHbIIIE HYJIS.

Ecin  u3BeCTHBI HayalbHOE IIOJIOKEHHUE TEla U €ro s, yyi
NIEPEMELLCHUE, TO MOXKHO Ha 4EPTENE MIM KapTe ONPENEUTh g L., i
KOHCYHOE IOJIOKEHHE Tena (IpuMep € CaMOJIETOM, KOTOPBIH 0 ERER
BbuteTeNl U3 HoBokysHuerka u mposieren 500 kM Ha ceBep). A Xo X

T
ecnu camoneT BbuUleTedl u3 HoOBOKy3Hellka M IposeTen  Xo,Yo, S —F+—>Xy

npsmoninaerHo 500 km! I'e o HaxoauTcs?

0 0
—_—— —

IIpsaMoMHeTHOE IBHKEHHE:

— Pl/lcyHOK ABUKCHUSA
X0 S §

b 4

X X
X=Xo+3S X=Xg* S X=Xg-S

Pucynok — ucmounuk u oywa xaxrooeo uzoopax)cenus u Kopernb Kaxcoou HayKu.
Mugxenanooceno
Pucys semky, Haoo civiuiams, Kak ceucmum gemep.
Tun Hyn

1. 3a0aua:

1.

Jlomanpe mpommia 1O apeHe IMpka 3/4 OKpYyXKHOCTH auameTpoM 13 M.
Onpenenute nepeMeleHne Jomaad U TPOUIEHHBIN €10 MyTh.

Bonpocwi:

1.
2.

© 0 ~N o Ul

[1yTh nnm nepemMenieHrne Mbl OIJIaYMBAaEM PH MOE3KE B TAKCH, B caMoseTe?
Mg ymiaj ¢ BBICOTHI 3 M, OTCKOYHJI OT T0JIa M ObLI MmokiMaH Ha BeicoTe 1 M. Halitu
IyTh U IEPEMENICHUE M.

. ABTOMOOMJIb, IBUTASCH 1O MPSIMOJIMHEHHOMY YY9acTKY JIOPOTH, J0eXaj JI0 CKiIajaa,

HaxoJsmerocss Ha paccrosHur 200 M OT MecTa Hayaja JABHKEHUS aBTOMOOWIIS,
3arpy3uiics U BepHyJcs oOpaTHo. Onpenenure myTh U MepeMEIICHHEe aBTOMOOUIIS
3a BCE BpeMsI JIBHKCHMUSI.

. Ecnmu TpaekTopuu NByX MaTepHAIbHBIX TOUEK MEPECEKAIOTCS, TO OHU 005S3aTeIbHO

CTOJIKHYTCS. Tak 51 310?

. JABe nomaau B mape npobexanu 10 kM. Croibko mpoOexana Kakaas JIo1mab?
. [IpuBenuTe npuMepsl T€J, KOTOPbIE OCTABIISIIOT BUIUMbIE TPACKTOPUH.

. [Touemy B secy Jierko 3a01yquThes?

. B xakoMm cityyae mpoiiieHHbII NyTh paBeH MEPEMEIICHHIO Tena?

Jlokmanx OuonoroB Ha cexkuuu Owosorun B MAH, ObUl  NOCBAIIEH HAOIIOJCHHIO,
MOATBEPKICHHOMY OOJBIINM YHCIOM 3aMEPOB: OKPYKHOCTH JIFOOOTO0 MypaBEeHHHKA MPHUMEPHO
BTpoe Oonbiie ero nuametpa. [louemy 3To Tak? ApXumen BBIYUCINI YUCIO IIH» — OTHOIICHHE
JUITMHBI OKPY>XHOCTH K IUaMEeTPy — M JI0Ka3aj, YTO OHO OJMHAKOBO IS JIFOOOTO KpyTa.

V. § 13. Yop. 7. 3ananue 7.

1.
2.

N3mepbTe cpeqHIoo JJIMHY CBOETO 11ara, BBICOTY MPbDKKA, IyTh OT IIKOJIBI 10 A0MA.
Haiinure myTh 1 nepeMenieHne KOHYMKa CeKYH/IHOW CTPENIKM 4acoB 3a: a) YeTBEPTh 000poTa; 0)

25



MOJIOBHHY 000pOTa; B) TPH YETBEPTH 000POTA; T') MOJHBINA 000POT.
3. BorunciuTe myTh U IepeMeIleHre TOYKH Ha AUCKE MPOUTPhIBATEINS 32 IBa 000pOTa.

o g L'apyn 6eoxcan bvicmpee nauu,
€/ SR bvicmpeu, yem 3aay om opaa;
| beowcan on 6 cmpaxe ¢ nona 6panu.

Toe KpO6b UepKeccKasl mexia.

M. FO. Jlepmonmos

PASHOMEPHOE TNPIAMOJIMHEMHOE JIBUKEHMUE.

pK 10/2

CKOPOCTD.
Kak 0bIcTpo npoiizer MUMO Bac coBpeMeHHbIii noe3n?
L[EJIb YPOKA: BBectu noHsiTue "CKOpOCTh" W JaTh MPEACTaBICHHUE O CIIOCcO0ax ee

n3MepeHus. HayuuTh y4YEeHUMKOB pemaTth OCHOBHYIO 3a/adyy MEXAHUKH IIpU
MPSIMOJIMHENHOM PaBHOMEPHOM JIBU>)KEHUU TeNa.

TUII YPOKA: kxoMOMHUPOBAHHBIH.

OBOPY]J[OBAHHUE:  nunelika  aemMoHcTpamuoHHas, npubop IIJIBM ¢
NPUHAIJIE)KHOCTSIMU, BO31YXO/1YBKa, CAMOJIBHKYIIAsICS TEJIEKKA, CEKYHIOMED.
L1IJIAH YPOKA: 3

1. BcrynurenbHas yacTh

2. Ompoc

3. OObscHeHHe

4. 3akperieHue

5. 3amanwne "Ha TOM
Il. Onpoc pynoamenmanvuwoiii: 1. Mexannueckoe aBuxenue. 2. OCHOBHbBIC TTOHSATHUS
MEXaHUKH.
3aoaua:

1. JIBwxy1uiics aBTOMOOWIIb cliefiajl Pa3BOPOT, OMKCAB MOJOBUHY OKPYKHOCTH. Bo

CKOJIBKO pa3 ero MyTh 0O0JIbIIIe MOAYJISI BEKTOpa MepeMenieHus?

2. TeHHUCHBI MS4Y OT OJHOTO W3 YIJIOB CTOJa CHayana mnepeABUHYIM Ha 20 cM mapajuiesbHO
OJHO# CTOpOHE, a MoToM — Ha 30 cM mapasienbHo Apyro. OnpeaenuTe ¢ TOMONIIbI0 JIUHEHKU
oOliee nmepemelieHrue Ms4a U IpONHIeHHbBIN UM MyTh.

Bonpocwi:

1. B momHO# TeMHOTE, BCTaB C KPOBAaTH M OTIPABUBIIUCH B MyTh OOCUKOM, HEJIb3S
OBITH a0COJIFOTHO YBEPEHHBIM, JIBMIKEIILCS JIM Thl B HANpPaBJICHUHU TyalleTa WU
uaens npsmo B mkad. [louemy?

2. YKaxuTe TeIo OoTcueTa s CISAYIOIHMX CIy4aeB IBWKEHHUS: CITyCK Iapa-
UIIOTUCTA, MEPEMEICHHE Maccakupa IO CalloHy aBToOyca, JBHXKEHHE 3eMIn
Bokpyr ComnHia.

3. Tlouemy roBopsT, uro CoHIIE BOCXOIUT U 3aXOHUT?

4. Kakyro cuctemMy OTCUeTa HY»KHO BbIOpaTh /Jig OMUCAHUA ABUXKEHUA: a) pUryp Ha
maxmMaTHOM Aocke; 0) nudTa; B) *KyKa Ha MOBEPXHOCTHU CTOA; T') Ky3HEUHKa?

5. MoHO 11 cUuTaTh IIaHETy 3eMJIsi MaTepPUaIbHOM TOUKO?
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6. JlerkoBoil aBTOMOOWIL U TpeWJep C OJMHAKOBOW CKOPOCTBHIO MPEOAO0JIEBAIOT
MocT. Kakoe u3 TpaHCHOPTHBIX CPEICTB ObICTpEE €ro Mpeo10eeT?

/. 3aKOHBI IOTOJIbI JIETYE TOHSATh, €CIIU B3TISIHYTh Ha 3eMITI0 U3 kocMmoca. [louemy?

8. OxoTHuK mpowén 1 KM CTporo Ha ceBep, 3aTeéM 1 KM CTpOro Ha BOCTOK M 1 kM
CTPOro Ha Ir. B urore oH okasaiucs B UCXOAHOM TOYKEe. MOXKET JIM OH BCTPETUTH
TaM MenBeas?

9. Typuct npoexan aBrooycom Ha 80 kM Oouiblie, yem mpoiuen nemkom. [loeznom
oH npoexas Ha 120 kM Oonble, yem aBToOycoM. Kakoe paccTosiHue oH mpoexai
aBTOOyCOM, €CJM MOe3J0M OH Ipeojosiesl B 6 pa3 Oojbliee pacCTOSHHUE, YeM
NEeKom?

10. Kakoe ¢uznueckoe Teno He UMEET HU POpMbI, HU 0Obema?

I11. Tlonstne paBHOMEpHOrO NBWKEHHUS (IEMOHCTpALUS S
c Tenexxko u kamenpHunied wnum ¢ [1J3M). Kammu tC S, M U=T’ me
Majal0T dYepe3 paBHBIC MPOMEXYTKH BPEMEH: KaK M 1 03 03
CIeAyIOIMe Jpyr 3a JPYroM yaapbl METpOHOMA. > 0,6 0’3
3anoJiTHeHHE TaOTHIIH: ’ ’

B 3 0.9 0,3

PaBHOMEPHBIM HA3BIBAKOT TaKoOe [IBUKECHUE,
NpH KOTOPOM 3a Jil00ble paBHbIe TNPOMEKYTKH BpPEMEHH TeJ0 COBepIIaeT
OIMHAKOBBIE NepeMeeHHus.

PaBHOMepHOe JBHKEHUE — ITO ABUKEHUE C MOCTOSAHHOM CKOPOCTHIO.

~ S
L =—
t

HaHpaBHGHI/Ie CKOPOCTH COBIIAAACT C HAIIPABJICHUCM IICPCMCIICHUA.

Enununa cxkopoctu B CHU: 1 m/c. [U]:[ﬂ] [IpuMeHSIOT U JIpyrue €IUHUIIBI
c

kv 36-1000m M
ckopoctu: 1 km/4; 1 cm/muH. [lepeBong B CU: 36— = —— =10—.

y 3600c c
CkopocTh () — CBOICTBO PABHOMEPHO JABHMKYIIEroCsi Tejia, H3MepsieMoe Npu
NPAMOJIMHEIHOM JIBU’KEHHM OTHOIIEHHEM TMepeMellleHusl K MNPOMEKYTKY

BpE€MEHH, 3a KOTOprﬁ ITO NEPEMEIICHUE MTPOU3O0IILIO.

W3mepenue CKOpOCTH paBHOMEPHO JBUXKYIIETOCS Tena (COUAOMETphbl). YeM OTIuYaroTcs
pa3nUYHbIE PaBHOMEPHBIC MPSIMOJIMHEHHbIC NBMKEHHs. 3Hash CKOPOCTh M BpEMsi PaBHOMEPHOTO

ABMKCHHA TCJId, MOXHO BbIYHUCIHUTL IICPEMCIICHUC TCJIa: S :D-t, u Fpa(l)I/I‘IECKI/I U1

PucyHoOK nBHKEHUA o

0 0 v 3 0 S
{:%_’ %‘sé:l_x'

» >

X X x X0
Xo=2Mm Xg=2Mm
v=2mc X=xotvt v=2wmc
t=3c¢ t=3c
S=pt=6wm S=vt=6wm

x=xo+ 0t YpaBHeHUE IBHKEHUS X = Xo - vt
AHAJIUNTHYECCKHA OHpe,Z[eJ'II/ITL KOHCYHOC ITOJIOKCHHE TCJIA.
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V. 3a0auu:

1.

CpaBHHUTE CKOPOCTh MOTOIMKIMCTA CO CKOPOCTBIO Oerymiero 3aiima. CKOpocTb
MOTOIMKIINCTA 54 KM/4, a ckopocTh 3aiia 10 m/c.

. ABTOKOJIOHHA JIBMDKETCSI MO MOCTY CO CKOpOCThi0 36 KM/4. 3a Kakoe BpeMms

KOJIOHHA IPOMAET MOCT, eciii JyinHa Mocta 600 M, a 1irHa aBTOKOJIOHHBI 400 M?

. Onepatop, ynpaBismUid ¢ 3eMIM JABXKEHHEM JIYHOXO/a, TMOJb3yeTCs

paguoCUTHaTIaMU, CKOPOCTh KOTOPBIX paBHA CKOPOCTH cBeTa. [Ipenmnonoxum, 4ro
omneparop Ha 3emiie Imojan KOMaHAy Ha TOpMokeHue. PaccrosHue mexny 3emieit
u Jlynoii — 384 teicsium kunomMetpoB. Kakoe paccTrosiHue mpouaéTr JyHOXOJ 10
MOMEHTa Hayaja TOPMOKEHHUS, €CIIU €ero cKopocTh paBHa 0,72 km/u?

. Teno Hayano IBUTAThCS BAOJb OCH X C MOCTOSIHHOW CKOPOCTBIO 6 M/C U3 TOYKH,

UMEIOIIENH KOOpAMHATY Xo = —/ M. Uepe3 CKOIBKO CEKyHJ KOOpAMHATa Teja
OKa)KeTcs paBHOU 5 M?

. Ot HoBoky3Henka 10 benoBo ctpost HOBYt0 gopory miuuHod 150 km. CTpouTtenu He ycnenu

JOJIENIaTh CPEAHIO TPETh JOPOTH, W H3-3a 3TOr0 CKOPOCTh MAIIMH Ha A3TOM YYacTKe
YMEHBIINJIACh BBOE MO CPABHEHHUIO C OCTAIBHON N0poroi. C Kakoi CKOPOCTBIO €1yT MAlllMHbI
Ha XOpOIIHNX y4acTkax, eciu oT HoBoky3Henka 10 benoBo orn mobupatorcs 3a 2 gaca?

Bonpocwi:

1.
2.

4.

UT0 BaM U3BECTHO O MOCAI0YHON CKOPOCTH CaMoJjIeTa U CKOPOCTH OTphIBa?

Ecim AHs uaer B KONy TMENIKOM, a OOpaTHO eaeT Ha aBToOyce, TO BCEro Ha
nopory oHa TpatuT 1,5 vaca. Eciu oHa exen Ha aBToOyce B 00a KOHIIA, TO BECh
nyTh y Hee 3aHuMaeT 30 MuHYT. CKOJBKO MOTpPAaTUT AHS Ha JOpPOTyY, €ClIU U B
IIKOJTY U U3 IIKOJIBI OHA OyIEeT UJITH MEIITKOM?

. B 3abere na 100 M yyactHuma A onepenuia ydactauiy B Ha 10 M. B crnenyromem

3a0ere ydacTHUIl A cTaproBaia 3a 10 M 10 JMHUM CTapTa M TaKUM OOpa3oM jalia
corepuutie 10 M dopsel. KTo npubdexut nepBoii BO BTOpoM 3a0ere, eciii OHU OyayT
0exaTh ¢ TOU e CKOPOCThIO?

[Toyemy MBI cCHavana BUJUM MOJIHUIO, & TIOTOM CIIBIIIIUM TPOM?

[ToToMy uTO r7Ma3a HAXOAATCS BOEPEAU yIIeh?!

5.

[ToxapHbIX yyaT Ha/JieBaTh IITaHbI 32 3 ceKyHAbL. CKOJIBKO IITAHOB YCIIEET HAJIETh
XOpOII0 OOYYEeHHBIN TTOKAPHBIN 32 3 MUHYTHI?

. Ucnionb3yst CUMBOIIBI v, S 1 1711 0003HAYEHUSI CKOPOCTH, PACCTOSTHUSL U BPEMEHH,

3anumuTe GOpMyIy ISl CKOPOCTH.

. Oner enet co ckopocthio 60 kM/4. C KaKOW CKOPOCTBIO €My HaJ0 €XaTh, 4TOOBI

MPOE3KATh KAXKIBIH KUJIOMETP Ha MOJIMUHYTHI ObICcTpee?

. CxopocTs 3ByKa B Bo3ayxe 340 m/c. MonHUs BCIIBIXHYJIA HA PACCTOSIHUU | KM OT

HaOmoarens. Yepes kakoe Bpemsi HAOII01aTel b YCIBIIIUAT TPOM?

. Kakue nmxe MEPCUUCIICHHBIC TCJIa IBUKYTCA paBHOMepHO?

e Boja B pyube, pycio KOTOPOTo TO pacCHIMPSIETCsl, TO COKMMAETCS;
e DcKanatop METPONOJIUTEHA;

¢ ABTOMOOWIIb TPH TOPMOKECHHUU;

o Kammu moxnas.
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JladbopaTtopnass padora Ne 3: «M3MepeHHe CKOPOCTH 3aBOJAHOH MIPYLIKH

(my3bIpbKa BO31yXa B TPyOKe)».
Oﬁopyuosalme: 3aBOAHas1 MI'pyuika, MEpHasi JICHTa, YacChbl.
1. H3mepeHme nepeMenieHUs1 HTPYLIKH 32 JaHHOE BpeMs.

o _ Sp
2. W3mepenue npubIM3NTEIbHONH CKOPOCTH UTPYIIKH U, = .

np
3. OueHka  OTHOCUTEJBHOW  TOIrPENMIHOCTHM  HM3MEPEHHsI  CKOPOCTH  HIPYLIKH:

Avb AS At

— = —+ — (Ip¥ YMHOKCHUH U JCJICHUN OTHOCUTEIIbHBIC MOTPEITHOCTH CKIIABIBAIOTCS).
Unp Snp np

Bennuunna Sup, M top, © Uy, M/C

N3mepenune

OTHOCHUTEJIbHAS MTOTPEITHOCTD

V. §§14-15. Vup. 4. 3agauu a1t noropenus Ne 8, 9.

1. Onpenenure CpPemHIO CKOPOCTh JBWKCHHSI 3aBOJHON WTPYIIKHA, CKOPOCTH aBTOMOOWIIS,
COOCTBEHHYIO CKOPOCTh Ha MYTH B IIKOJIY, CKOPOCTh TEUEHHUS BOJIBI B pEKe, CKOPOCTh 3BYKa B
Bo3ayxe. Pacder cKOpoCTH MepeIBIKEHUS TIEIINM I1aroM B 0eroM.

2. C xakod CKOpPOCTBIO pAcTyT BOJIOCBI Ha TOJIOBE YEJIOBEKa, €CIM OH B TEYCHHE >KH3HU
OTpAIIMBAET B CPEHEM OKOJIO 32 M Bosoc?

3. Temno 3a mepByIo CEKyHIy MTEPEMECTHIIOCh Ha 1 cM, 3a BTOpyro — Ha 1 cM, 3a TpeThio —Ha | cM 1

T.71. MOKHO JIM TaKO€ JIBMKEHHUE CUNTATh PABHOMEPHBIM?

[TpemoxuTe KOHCTPYKIHIO MPUOOpa JIJIs H3MEPEHUS CKOPOCTH BETPA.

5. M3mepbTe CKOPOCTH ABIXKCHHS aBTOOyca (dJCKTpHUYKH), HaOmogass 3a TeaerpapHBIMH WIIH

KUJIOMETPOBBIMU CTOJIOAMH.

. CKOJIbKO BpEeMEHHU CBET UJAET OT OKHA JI0 ABEPU KOMHATHI?

7. BuecucremHas enuHuima ckopoctu: 1 y3em = 1 mopckas muiisi/gac = 1852 m/3600 ¢ = 0,5 m/c.
CKOJIBKO Y3JIOB TPOMAET uepe3 Kyinak maTpoca 3a 30 ¢, CTOJIbKO MOPCKUX MHJIb TPOXOJIUT CYTHO
B yac. YeMy paBHO pacCTOSIHHE MEXIY COCEHUMH y3JIaMU Ha BepeBKe?

To1 6ce spems 2co6opuis cede: " moey amo coenrams, Ho He 6y0y”, - Ho
9mo He bonee uem Opy2ol cnocob ckazamao, 4mo mol He MONCEUlb.
Puuapo Detinman

Hbo, kmo umeem, momy 0ano 6yoem u npuymMHOICUMbCS,
KMo He umeem, y moeo OMHUMEMCs U mo, 4mo umeent.
Eeancenue om Mamdpes, enasa 13

E Ypox 11/3 i I'PA®UK ABUKXEHUSA

I'padpuk — 310 0MH U3 CNIOCOOOB 0TOOPAKEHUS IBUKEHUS Tejia.

L[EJIb YVPOKA: HayuuTb YYEeHUKOB CTPOUTh TpaduK IBMKEHHUS PaBHOMEPHO

B

()}

JBUKYIIErocs Tela ¥ 10 TpauKy ABMKCHUS OMPEEISITh MapaMeTPhl TBUXKEH USl.
TUIT YPOKA: xoMOMHUPOBAHHBIN.
OBOPY][OBAHHUE: neMOHCTpallMOHHAS JTUHEHKA.
1IJIAH YPOKA:

BerynurensHas yacth
Onpoc

OObscHEHUE
3aKperieHue
3agaHue Ha I0M

Il. Onpoc ¢ynoamenmanvuoni: 1. Ckopoctb. 2. PemieHue OCHOBHOM 3ajada

aogrwnPE

MCXaHHUKH AJIs1 PaBHOMCPHOI'O HpHMOHHHeﬁHOFO JABMOKCHUA.
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3aoauu:

1.

Benocunenuct 20 MuH exan co ckopocThio 24 kM/4. Ilociie 0OCTaHOBKM CUETUHK,
YKa3bIBAIOIINI NPOUICHHBIN ITyTh B KUJIOMETpax, nmokasan 641,5. Uto nmokaseiBan
CUYETUUK B Hayaje myTu?

. JlecsiTh NBIKHUKOB O€ryT MO JIBDKHE C OJUHAKOBOM CKOpPOCThbIO 3 M/C, NiuHA

«LEeNOYKN» JbDKHUKOB 270 M. JIpDKHS HauMHAET MOJHUMATBCS B TOpYy, TAE
CKOPOCTb JIbDKHUKOB yxe 2 Mm/c. Kakol cTaHeT AjivHa 1IeNOYKH JbIKHUKOB, KOT/1a
BCE OHU OYyAyT MOJAHUMATHCS B TOPY.

. [Toe3n, nBUTArOMuUACs ¢ MOCTOSHHOW CKOPOCThIO, TPOXOAUT MUMO CTOJI0a 3a 22 ¢,

a yepe3 MocT aynnHou 180 M —3a 32 c¢. Halinure nnmHy noe3za u €ero CKOpoCTh.

. [lyTemecTBeHHUK UJET CO CKOPOCThIO 5,4 KM/4, fenast 5 maroB 3a 2 CEKYHJIbI.

KakoBa mgiuna ero mara?

. Ha IMOBEPXHOCTU BOJBI B 03€pPC PpaCIOJOKECH HCTOYHHUK KOPOTKHUX 3BYKOBBIX CHI'HAJIOB.

[IpuéMHUK 3BYKOBBIX CUTHAJOB pacrnojiokeH Ha 30 M HUXE HCTOYHMKA HA OJHOW C HUM
BepTUKaA. OTpaXEHHBIA OT TIJIOCKOTO JTHA 3BYKOBOW CHTHAJl PETUCTPHUPYETCS MPUEMHHKOM
yepe3 60 mc mocne ero otmpaBku. Onpenenure rIyonHy o3epa B 3ToM Mecte. CKOpOCTh 3ByKa B
BOJIe MPUHATH paBHOM 1500 m/c.

Bonpocwi:

1.

Hcnyranupiit TOpeagop yaupaeT OT pazbsipeHHOro ObIka co ckopocThio 10 m/c.
Bbik roHUTCS 32 HUM €O CKOPOCThIO 35 km/4. CymeeT i Topeazop CracTUch?

. Ecin CKOpPOCTBb BCJIIOCHUIICOUCTA 10 KM/‘-I, TO OH OIIa3JbIBACT Ha 4YacC, a CCJIN 15

KM/4, TO TIpUe3)kaeT Ha yac panbiie. C Kakoil CKOPOCTBbIO OH JIOJDKEH €XaTh,
YTOOBI PUEXaTh BOBPEMs?

. MakcumanbHasi ckopocth cynepkapa IlleBposie Kopser ZR1 paBna 205 mumb B

gac, a MakcuMmanbHas ckopocts ®eppapu 599 GTO pasna 335 km/4. Kakoit u3
aBTOMOOMIIEH ObIcTpee U Ha CKOJIbKO? 1 Mt = 1609 wm.

. Koponb co cBUTO# eyT B CTOJIMITY CO CKOPOCTHIO 5 KM/4. Uepes KaK/blil 4ac OH

BBICBUTACT B CTOJMILY TOHIIA, KOTOPBIA eAeT co cCKopocThio 20 km/4. C Kakum
WHTEPBAJIOM T'OHITBI PUOBIBAIOT B CTOIHITY?

. [ToueMy Heb3sl CKIAABIBATh CKOPOCTSH MEIIEX0Aa U ITyTh, KOTOPBIA OH Mpoien?
. C Kakol CKOpOCTBIO JIETEJ KOCMOHABT, €CJIM PACCTOSIHUE 3 CBETOBBIX roja OH

npeojosen 3a 4 roga?

. Jlns Oonpliied HArISIHOCTU JIBUXKEHUE MOKHO

OMMHCHIBATH C MOMOIIBIO TPAhUKOB (MEKIyHAPOTHBIN 7 S x (1)

a3bIK). Ecm mo ropuzonTanbHOM ocu (oCh abcuucc)

OTKJaAbIBaTh B MaciiTabe BpeMs, MNpoIIeauee ¢ 4
Hayajga OTCYeTa BPEMEHM, a MO BEPTUKAJIBHOU OCH
(ocu opauHAT) — 3HAYCHHWE KOOPJAWHATHI Teia, TO
MOJIy4YeHHbIH Trpaduk OyJeT BbIpakaTh 3aBUCHUMOCTD
KOOPAWHATHEI OT BpeMcHH (TrpadMK JIBHKEHUSI).

>X

t

0 10 20 30 40 tc
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IIpumep: x =2 m + 0,1 m/ct mm x =2 +0,1-t (B Cu) - ypaBHEHUE ABUKEHHUS TENA.
Macmrab: 1 k1. — 10 ¢; 1 k1. — 1m.

PaBHoMepHble  NpPsIMOJIMHEHHbIE  ABMKCHHUSA  OTJIMYAKOTCH  HAYAJbHOH
KOOPAUHATOM, CKOPOCTHIO M HanpaBJjieHHueM ckopoctu! IIpumeps! ypaBHeHUI.
YT0 MOKHO ONIpeeIUTh 110 FPaQUKy ABHKECHUA?

¢ Koopaunarty Tejia B Ji1000ii MOMEHT BpeMEHH, B TOM YHCJIe H B HAYAJIBHBIA: xo = 2 m, t =
30c, x=5m.
o Ilepememenne Teaa: S =X — Xy = 3 m.

e CkopocTh Tea: U = % =0,lulc.

e 3anucath ypaBHeHHe IBHKEHHS TeJia: x = xo + u-t.
e HM300pa3suTh pUCYHOK JABHKEHHUS.

V. 3a0auu:

1. Teno nBuXeTcs U3 TOYKU C HAYAIBHOM KOOPAMHATON 3 M CO CKOPOCTHIO 2 M/C B
MOJIOKUTETLHOM HampaBieHun ocu Ox. HM300pa3ure pHUCYHOK JBIKCHHS,
3aMUIIUTE YpaBHEHUE JIBHXKCHUS U TTOCTPOUTE ero rpaduk.

2. 3anuInTe ypaBHEHUS JBIKCHHS | TIOCTPOUTE TpaduK JBIKCHHS TOYKH,
JIBUXKYILENHCS CO CKOPOCTBIO 5 M/C B OTPULIATEILHOM HaIpaBJiIeHUN OcH X, €CIu ee
HavasibHas koopaunata 20 M. M3o0pa3ute pucyHOK JIBHIKECHHS.

3. Ha paccrosauu 200 M oxoTHHYbsI coOaka 3aMeTuia 3aiina. Yepes {?} 3

KaKoO€ BpEMs U B KaKOl TOYKE TPACKTOPHUHU OHa JOT'OHHUT
X, M 1
A4

€ro, €CJIM 3as1] yoeraeT co CKOpocThio 36 KM/4, a cobaka
JIOTOHSIET €T0 CO CKOPOCThIO 54 KM/4?

4.Tlo rpadukam JBMKEHUS Ha PHUCYHKE 3amucaTb 2
YpaBHEHUS ABUKCHUS U U300Pa3UTh PUCYHKH JIBHKCHHUS.

V. Koncnexkr. Ymp. 5.

obF----ee--

Quzuka — youeumenbHas 6ewyb. OHA UHMEPeCcHd,
oadice eciu 8 Hell HU4e20 He NOHUMAaeulb.
Muwa Apos
E Vpox 1214 g HEPABHOMEPHOE JIBUXEHHUE. CPEJAHASA CKOPOCTbD.

EJIb YPOKA: BBectu noHsTHE "CPENIHSSL CKOPOCTh" M Ha €r0 OCHOBE MPEIJIOKHUTh

YYEHUKaM METOJI PEIICHUS] OCHOBHOM 3aJlauM MEXaHWKH TP HEPAaBHOMEPHOM
JIBMOKCHUM.

TUIT YPOKA: xoMOMHUPOBAHHBIN.
OBOPYJIOBAHUE: nipubop I1JI3M, Bo31yX0ayBKa, CEKYHAOMED.

[I/IAH VPOKA: [
BerynurensHas yacthb ;

Ornpoc

OObscHEHUE

3akpernieHue

3agaHue Ha IOM

Il. Onpoc ghpynoamenmanvuwiti: I'paduix 1BUKEHUS.

aogrwnPE
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3aoauu:

1.

JIBuKEeHUE rpy30BOr0 aBTOMOOWJISL ONMHUCHIBAETCS YpaBHEHUEM x; = -270 m + 12
M/ct, a IB>KEHHE Meniexoaa mo 000YMHe TOro K€ 110CCe — ypaBHEHUEM X, = -1,5
wet. C KaKuMU CKOPOCTSMHM, M3 KaKOW TOYKM, U B KAaKOM HANpaBJICHUU OHU
neuranuck? Korna u rae onu BctpeTwiinch? M300pa3uTh pUCYHKH IBUKEHUS.

W3 nByx ropojoB, paccTOsSiHUE MeEXAy KOTopbiMH 250 KM, OJHOBPEMEHHO
HaBCTpedy ApYr APYTY BBIE3KAIOT JBe MamuHbl. OgHA W3 HHUX JBUKETCS CO
ckopocThio 60 KM/4, apyras — co ckopocThio 40 kM/4. ['1e 1 uepe3 Kakoe Bpems
OHM BCTPETATCA?

. I[lo ypaBHenuro nBuxkenus x = -130 + 13t onpenenure HaYaIbHYIO0 KOOPAMHATY U

CKOpPOCTb ABHIKCHHUA TCJIA. HaﬁﬂHTe KOOpAWHATY TCJIa B MOMCHT BPCMCHU t=35 C,
KaKO€ PpaCCTOAHUC HpOfI)ICT TCJIO 3a 3TO BpeMﬂ?

.Ilo onHOM M TON ke AOpOre e€ayT ABE MaIIWHBI, IEepBas — CO CKOPOCThrO 60

KM/4, a BTOpas MalllUHa — CO CKOPOCThIO 72 KM/dac. B HeKOTOphIii MOMEHT
BpEMEHHU BTOpas MalllMHa OTCTaBajia oT nepBoi Ha 1 kM. Kakoe paccTosinue mocie
ATOTO JOJDKHA MPOeXaTh BTOpasi MallliHa, YTOOBI OMIEPEINTh JAPYTYIO MAIIMHY Ha 1
kM? CKOpPOCTH MallIuH CUYUTATH TOCTOSHHBIMH.

. [poiias 3/8 nmuuaHBl MOcTa, OCIUK 3aMETHII, YTO C33JU K HEMY CTPEMUTEILHO Ha CKOpocTH 60

KM/4 nipuOimmkaercss aBToMo0mtb. Ecimu Ocnuk moOeXuT Ha3ad, TO BCTPETUTCS C aBTOMOOUIIEM
POBHO B Hayaje MOCTa, a €ClH BIEpén, To aBTOMOOWIh HaroHUT Ocnmka B KoHIE mocra. C
Kako¥ ckopocThio O6eraet Ociauk?

Bonpocwi:

1.

2.

6.

B dem pa3znuuue TpaeKTOpUM JBUKEHUS MaTepUaIbHOM TOUKH U Tpaduka eé
JIBIDKEHUS ?

OauH cnopTcMeH OeXHUT TO OKpPY)KHOCTH, JPYyrod — TIO JHaMeTpy dTOHU
okpyx)HOCTH. CKOJBKO pa3 OH MPOOESKHUT MO JUAMETPY OKPY>KHOCTH, TIOKa TIEPBBIii
CIIOPTCMEH TTPOOESIKUT OJUH KpyT?

. OIUH TYpUCT MOKET MPOUTH MapuipyT 3a 10 gHEl, a APYroil MOKET MPOUTHU €ro 3a

15 nueit. Yepes CKOMBKO JIHEH BCTPETATCS 3TH TYPHUCTHI, €CIU OJHOBPEMEHHO
BBIMIYT MO 3TOMY MapIIpyTy HaBCTpeUuy APYT Apyry?

. Kakyro ckopocTh (B KujoMeTpax B 4ac) JIOJKEH pa3BUBAaTh PEAKTUBHBIM CaMOJIET,

9TOOBI OHA OBLJIa paBHA CKOPOCTH 3BYyKa B Bo3ayxe 340 m/c?

. Uepemnaxa mepeMeniaeTcsi Co CKOpocThio 70 KM/MecsIl, a MyXa JIETUT CO CKOPOCTHIO

5 m/c. B kKakoM COOTHOIIICHHH HAXOJIATCSI UX CKOPOCTH?

H_[eHOK CbCeAaCT COCHUCKY 3a OAHY MHUHYTY, 4 KOTCHOK — 3a IBC MUHYTHI. 3a Kakoe BpEMsS OHU
ChbCAT TAKYIO K€ COCUCKY, €CJIM HAYHYT €€ €CTh OAHOBPECMCHHO C Pa3HbBIX KOHIIOB.

[11. [Tpumepsl HEpaBHOMEPHBIX JBMKCHUU (IeMOHCTpaIUs ¢ KallelIbHHIICH): TT0e3]T

Ha IIyTH OT CTaHIOMK K CTaHOWH, CaMOJICT BO BPCM:A B3JICTA. CKOpOCTB Inpu

HEpaBHOMEpPHOM JBWKeHUM. Hampumep, CKoOpocTh camojiera BO BpeMms IOJeTa

W3MEHSETCsI, OJHAKO MPOBOJHUIIA OOBIBISACT: ' 'Haw nonem npoxooum Ha evlcome ...

co ckopocmuio 800 km/4". Kakyro CKOpOCTh OHa UMEET B BUY?
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IIpsimosinHeliHOe HEPaAaBHOMEPHOE IBHKeHHe. [[BIKeHUE, TPU KOTOPOM 32 paBHBIC
MIPOMEKYTKA BPEMEHHU TEJIO COBEPIIACT HEOJWHAKOBEIC MEPEMEIICHHUs, Ha3bIBACTCS
HEpaBHOMEPHBIM ABMKeHHEeM. Popmymna S = vt yxxe He mpumenuma. [louemy? Kak
TENephb paccuuTaTh nepemenieHue tena? Moxuo tak! S;= v At ..., Sy= oy 4t. Toeoa
Si+S,+ ... +S5y= Szl)cpt. —>l)cp=S/t.

L

A [Ipumep: Ecim noe3n npoxoaut 600 kM 3a 10 4,
Vep | 4
=== -= -+ + TO €ro CpelnHsisi CKOpocTh paBHa 60 kM/4. A
N
= MEHSUIACh JIM €ro CKOpPOCTh B  IIPOIECCe
s = » JBUKEHUA? MokHO M 1o 3ToM dopmyle
At t

paccunTaTh nepemenieHue tena 3a 20 4; 3a 6 4
newxkennss? Her! Ilouemy? CpeaHsisi CKOPOCTh IO03BOJISIET PaCCUYMTATH
nepeMeliecHUe Tesla TOJbKO 32 TOT NMPOMEKYTOK BPEMEHH, HA KOTOPOM OHa
ompejeJeHa.

HepaBHoMepHOe mNpSIMOJIMHEHHOE JABUKEHHE - [IBHKEHHE C IepeMEHHOH
ckopocThlo. Kak ompenenuTts nepeMenieHHe Tella MNpPU TAKOM JBHKEHHH, €CIIU
M3BECTHA €T0 CPEHSsI CKOPOCTD (€€ MOKHO MHOT/Ia BEIYMCIUTH MO opMysam)?

—

3aoaua: S=0,t

1. IlepByto MOJOBUHY BpPEMEHU aBTOMOOWIbL JBHUrajicsi co ckopocth 40 km/4, a
BTOPYIO — €O CKOpOCThio 60 km/4. OnpeeTuTh CPeIHIOI0 CKOPOCTh aBTOMOOMIIS

3d BCC BpCM:A ABUIKCHUA.

(Pemntp aHanmornyHyro 3ajady C JABM)KEHHEM Ha JBYX IMOJOBHHAaX IMYTH WU ONPEIEIICHUU
CpeIHel CKOpOCTU Ha BCEM ITYTH).

V. 3aoauu:
1. Apromo6uab 30 MUH exall co cKopocThio 40 KM/94 U 2 4 cO CKOpPOCThIO 50 KM/4.

Yemy paBHa CpeHSsI CKOPOCTh aBTOMOOMIIS?

2. YYeHHK TIeNl U3 JIoMa B IIKOJIy CO CKOpPOCThIO 2 KM/4. OOpaTHO OH BO3Bpaliaics
CO CKOpocThiO 6 KM/4. OmpenenuTe CpeaHIo CKOPOCTh (KM/4) YUYEHUKA 32 BpeMs
JIBUKECHUSI.

3. Appukanckuii cTpayc HMMEET MaKCHUMaJbHYI0 CKOpocTh 80 KM/4 W ¢ 3TOH
CKOpOCTBIO OH TpobOeraer 3/4 myTH, a OCTAaBIIYIOCS YacTh MYyTH OH OEXHUT CO
ckopocThio 40 kM/4. KakoBa cpenHsis CKOpocTh cTpayca?

4. PaccrosiHhe, KOTOPO€ MPOXOAUT MOE€37] OT MEPBOM OCTAHOBKU M JI0 MOCIIEIHEH
OCTaHOBKH, paBHO 720 kM. Omnpenenure BpeMsi, KOTOPOE TPAaTUT MOE3] Ha
OCTAHOBKH, €CJIH €T0 CKOPOCTh Ha meperoHe 50 Km/4, a CpeHss CKOPOCTh Ha BCEM

myTH 42 KM/4.

Bonpoc: Ot kakoll CKOpPOCTM — CpEAHEW WM MIHOBEHHOM — 3aBUCUT CTENEHb MOBPEXKICHUS
aBTOMOOWJIS ITpY aBapUIHON OCTAaHOBKE aBTOMOOWMIISA?

V. § 14-16. Yup. 4,5.
1. Haiigure cpenHIO W HauOOJBLIYI0O CKOPOCTh, Pa3BUBAEMYIO MI'PYILIEYHBIM aBTOMOOHIIEM IpHU
JIBM>KEHUH 110 HAKJIOHHOW TIOCKOCTH.
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Hyoicna nemanas npaxmuka moavko 0151 moeo,
Ymoobl HAL08UUMBCS NOHUMAMb CMbBICIL CLO8.
P. ©@etinman

E Ypok 13/5 i PABHOYCKOPEHHOE /IBUKEHUE.

L[EJIb VPOKA: ]lath TNpencTaBIeHUE O PABHOYCKOPEHHOM JIBUKEHUU; BBECTHU

MOHATHE «YCKOPEHHUE.
TUII YPOKA: koMOMHUPOBAHHBIH.
ObOPY]]OBAHHE: npubop I1/I3M, Bo3ayxo1yBKa, 1€MOHCTPALIMOHHBIN

1IJIAH YPOKA:
1. BcrynurenbHas yacTh
2. Ompoc
3. OOsbscHeHHe
4. 3akperuieHue
5. 3amanne Ha TOM
1. Onpoc ghynoamenmanvuwuii: Cpeaassi CKOPOCTb.
3aoauu:
1. Tpetb Bcero BpeMeHH aBTOMOOWIIb IIpoexaji co CKOpOCThI0 60 KM/4, a ocTaibHOe

BpeMst — co ckopocThio 90 kM/u. KakoBa Obl1a cpeiHssi CKOPOCTh aBTOMOOMJIS ?

. TypucT mnepByI0 MOJOBUHY PACCTOSHUS MEXIy ABYMsl IMyHKTaMU Ipoexaja Ha

BEJIOCUIIE]IE CO CKOPOCTHIO 25 KM/4, a BTOPYIO MOJIOBUHY IIPOIIEN CO CKOPOCTHIO 5
kM/4. CKOJIbKO BPEMEHHU OH IIIeJl, €CJIM BECh ITyTh 3aHs1 3 yaca? (MokHO B umciax!)

. [loctpouts rpaduk ABUKEHUS MATEPHUATLHON TOYKH, JIBIKYIIEH paBHOMEPHO U

NPSIMOJTMHEHO CO CKOPOCTHIO 3 M/C B TOJIOKUTEIIBHOM HAIPAaBIICHUU OCH X, €CIIH
ee HavajbHas KoopAauHaTa — 2 M. M1300pa3uTh pUCYHOK JIBUKCHUS.

. JIBI>xeHHe JTBYX BEJIOCHUIICAMCTOR 3aJ1aHO ypaBHEHUSIMU: x; = 5St, x, = 150 — 10t.

[TocTpoiiTe rpadukn ABUIKEHUS U HAWIUTE TpadUIECKH MECTO M BpeMsl BCTpEUH
BEJIOCUIIEIUCTOB.

. l'omyGoit Baron 10 MHHYT ABHUTAICS CO CKOPOCThIO 54 KM/4. A MOTOM Takoe ke

pacCcTosTHUE TIpoeXall Co CKOPOCThIO 72 kM/4. C Kako# cpeaHel CKOPOCThIO BaroH
JIBUTAJICS] HA BCEM MYTH?

. UenoBek BbIIIEN TMOJBIIATH CBEKUM BO3AyXOM. I[lepBbIii ydacTOK paBHBIN

MOJIOBMHE BCEro MyTH OH mporien 3a 20 MuH. BTropo#t yyacTok mnmuHO#M 3 KM OBLI
npeojoseH 3a nonyaca. M Ha nocnennuii yyactok anuHoi 2000 M BpemeHu ObLIO
3aTPay€HO CTOJIbKO €, CKOJIBKO B CyMME Ha NepBble JBa y4yacTka. OnpeneiauTb
€ro CPEIHIOK CKOPOCTh 3a BPEMS MPOTYJIKH.

. Ilpu pa3nenbHOM crapTe NMEepBbIi BenocuneaucT craproai Ha 20 ¢ mo3xe, a GUHULIMPOBAT Ha

10 ¢ panbumie apyroro Benocuneaucra. KakoB pe3yapTaT MEpBOrO BEJIOCUIIEINCTA, €CIU Ha
Iocce ero cpeHssi CKopocTh Obia B 1,05 pasza Gomnblie?

Bonpocwi:

1.

Bo BpeMmst €311 Ha aBTOMOOWMIJIE Yepe3 KakAyl MUHYTY CHUMAJIUCh MOKa3aHUs
crugoMeTpa. MOXHO JIM MO 3TUM JaHHBIM ONPEACIUTH CPEOHIOK CKOPOCTH
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IBYOKEHUSI aBTOMOOMIIA?

2. Cpennuil Bo3pacT OJMHHAALATU UTPOKOB (GyTOONBHOU cOopHOIl — 22 roga. Bo
BpeMsi MaTya OJIMH W3 UTPOKOB MOJY4YWJ TpaBMy W ymien ¢ noisa. CpenHuid
BO3PAacT OCTaBIIMXCS HAa TOJIE UTPOKOB cTand paBeH 21 romy. CKOJIBKO JeET
¢yTOOoNHCTY, TOTYyUUBILIEMY TPABMY?

3. Kakyto ckopocTh epeMeHHOro ABUKEHUS TOKA3bIBAET CIIUOMETP aBTOMOOMIIS?

B

B kakom ciiydae MTHOBEHHAsI M CPEHSSL CKOPOCTU PaBHBI MEX]Yy COO0i?

5. Ecnu uépnas xomka nepebexana AOPOTY, 3HAYUT, MPOJAOTKUTEILHOCTh KU3HU
KOIIKK OOJIbIIIE OTHOLIEHUS IIMPUHBI IOPOTH K CPEJIHE CKOPOCTH KOIIKHU TpU €€
JIBUKEHUU 10 Jopore. Tak u 31o?

6. Ilana nHa perbanke 3a 10 MuHyT moiman 3-x peIOOK. 3a Kakoe BpeMsl OH MoiMaeT
emte 10 ppi6ok?

I11. Kak »e BbIYMCIUTh MTHOBEHHYIO CKOPOCTH Tena? J{st 3Toro Heo0XoAuMO 3HATh,

KakK OBICTPO OHa M3MEHSIETCSl C TeUeHHeM BpeMeHU. YacTHBIM ciydail JBUXKEHUS C

NEPEMEHHON CKOPOCTBIO — paBHOYCKOpeHHoe nBrkeHue. OnbiTel ¢ [1/I3M. Haxnon

MOHOpeJbca cocTaBisieT 2-3°. U3mepsiem nepemMeniienne kapetku 3a 1,2 u 3 ceKyH bl

¥ PACCUUTHIBAEM CPEJHUE CKOPOCTH. IT0OCKOIBKY IIPH JTaHHOM JBMXKEHHHU v, = % :

TO BBIYUCIMM MIHOBEHHYIO CKOPOCTh KApETKM B KOHIE KaXKJOr0 Y4acTkKa

TpaeKTopuu 1o Gopmyse v = 2-0,.

t, C S M Vep, MC v, MC a, NZea
1 0,1 0,1 0,2 0,2
2 0,4 0,2 0.4 0,2
3 0,9 0,3 0,6 0,2

PaBHOYCKOpEHHBIM HA3bIBAKOT TaKoe BH)KE€HHEe, NMPH KOTOPOM 3a JII00ble
pPaBHbIE MPOMEKYTKH BPEeMEHH CKOPOCTH TeJia M3MEHMeTCSl HAa OHY M Ty JKe
BEJIMYHHY.

Kak oTau4uTh paBHOYCKOPEHHOE JBMIKEHUE OT APYTUX HEPABHOMEPHBIX JBHIKCHHI ?
IIyTH, mpoxoauMblie PABHOYCKOPEHO ABMKYIIHMCSI 0€3 HAYaJIbHOW CKOPOCTH
TEJIOM 32 MOCJeIoBaTe/IbHbIle PaBHbIe MPOMEKYTKH BpPeMEHH OTHOCSTCS Kak
MOCJIe0BAaTEeJIbHbIC MOJOKHTEIbHbIE HeYeTHBIe Ynucaa: Sy . S, . S3=1:3:5: ...
PaBHOYyCKOpeHHOE IBH:KEHHE — DTO JIBHKEHHE ¢ MOCTOSTHHLIM YCKOpPeHueM!
Yckopenue (i) — CBOWCTBO PaBHOYCKOPEHHO JIBMKYIIETOCs Tejia, H3MepsieMoe
OTHOIIEHHEM HM3MEHEHHS CKOPOCTH K NMPOMEKYTKY BpPeMeHH 3a KOTOPBIi 3TO
H3MEHEeHHe MPOU30ILIO.

M
2

Enuanna yckopennst B CU: [a ] = { }
C

.

AS, As,

2
Uto o3Ha4aeT BBIpAKCHHE: YCKOpEHHE Teilna paBHO 2 M/c™? YCKOpeHue — 3TO
M3MEHEHHE CKOPOCTU 00BEKTA 32 ONPEACICHHBIN MPOMEKYTOK BpeMeHu !
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3Hasi HAYaJIbHYI0 CKOPOCTh U YCKOPEHHE Tejla, MOKHO PacCUUTaTh CKOPOCTh TENa B
000 MOMEHT BPEMEHU: U =0, +at .

LN B PUCYHOK IBMKeHMS] U, =<———
1 X 1 2 x
v=uvpg tat v=uv-at
PaBHOyCKOpeHHOE v=vEat PaBHO3ameieHHOE

3aoauu:

1. B HauanbHBIE MOMEHT BpEeMEHHM Moe3j] uMen ckopocth 10 M/c, a B MOMEHT
BpeMEHH 5 ¢ — CKOpocTh 54 kM/4. OnpeeniuTe yCKOpeHue 1moe3a.

2. ]lpurasicb co CKOpPOCThIO 27 KM/4, MOTOLMKIUCT, VYBUIEB MPEMATCTBUE,
3aTOpMO3MWII M ocTaHoBuiics yepe3 2 c¢. C KakuM YCKOPEHHUEM JBUTAJICS
MOTOIIUKJIUCT?

3. Ilpu ynape Ky3HEYHOT0 MOJIOTA IO 3aTOTOBKE YCKOPEHUE MPU TOPMOKEHUU MOKET
ObITh MO MOAyNO paBHO 200 m/c?. CKOJIBKO BPEMEHU JJIATCS yAap, €cCiu
HavaJibHas CKOPOCTh MoJioTa Obuta 10 m/c?

Bonpocwi:

1. 3a mepByl0 MOJIOBUHY BPEMEHU PABHOYCKOPEHHOTO MPSAMOJIUHEHHOTO JABMKCHHS
OT OCTaHOBKHM aBTOMOOWIIb mpoexan 100 M. Kakod myTh OH MpONIET 32 BTOPYIO
MOJIOBUHY BPEMEHH?

2. Teno nBUXKETCS MPSMOJIMHEMHO PaBHOYCKOPEHO 0e3 HayajdbHOM ckopocTu. Bo
CKOJILKO pa3 MyTb, MPONICHHBIN TEJIOM 3a 5 ¢, O0JIbIIIe MyTH, PO IeHHOTO 3a 1 ¢?

3. ABTOMOOWMIIb, JBUTAACh PABHOYCKOPEHHO, 4epe3 10 ¢ mocie Hauvajga JBUKCHUS
JTOCTHUT cKOpocTh 54 kM/4. Haiitu yckopeHue aBTOMOOMIIS.

V. KoHcnekr.
3name 6 Oecamv paz  Oonvuie!

0. b. Xapumon
E Ypox 1416 g I'PA®UK CKOPOCTHU ITPU PABHOYCKOPEHHOM

JABUKEHHUU
I[EJIb VPOKA: HayuuThb yueHukoB 'paboraTh" ¢ TpaduKOM CKOPOCTH TMpHU

PAaBHOYCKOPEHHOM JIBH>)KEHUU U PEIIaTh OCHOBHYIO 3a7a4y MEXaHHUKHU.
TUII YPOKA: xoMOMHUPOBAHHBIH.
OBOPY][OBAHUE: nipu6op I1JI3M, 1eMOHCTpallHOHHBIA CEKYHIOMED.

IIJIAH YPOKA: o,
1. BcerynurenbHas 4acTh v,
2. Ompoc A
3. OObgcueHue
4. 3axperuieHue Sx
5. 3amanwne Ha 1O0M Cox

I1. Onpoc pyHnamenTanbHbIN: PaBHOYCKOPEHHOE ABUXKEHUE.
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3aoauu:

1. BenocunenucT ABUMXKETCS MOJA YKJIOH ¢ yckopenwem 0,3 m/c’, Kakyro ckopocTb
nproOpeTeT Benocuneauct depes 20 ¢, eciiv ero HavalbHas CKOPOCTh paBHa 4
Mm/c?

2. OnHa W3 caMbIX OBICTPBIX MAIlMH, KOTOPYIO MOXKHO BCTPETHTh Ha T'OPOJCKOMN
nopore, - BMW M8 Competition, - coryiacHo TeCTUPOBAaHUSAM aBTOIPOU3BOIUTEIIS

criocoOHa pasronsThes 10 100 km/4 3a 2,5 ¢. KakoBo yckopeHue npu pasrone?
Bonpoc: Ceiny 7 ner, a oty 37. Uepes cKobKo JieT oTer] OyIeT B TpU pa3a cTapiie ChbiHa?
2-
I11. IlycTs 3a1aHa 3aBUCUMOCTb CKOPOCTH TeJla OT BpeMeHu: v = 2 m/c + 0,1 m/c"t.

KakoB xapaktep nBwxkeHuss Ttena? Yemy paBHO YCKOpPEHHE Teja, HadalibHad
ckopocTh? IlocTpoiite rpaduk 3Toil 3aBUCUMOCTH. UTO MOXKHO ONPEACIUTH IO
rpaduKy 3aBUCUMOCTH CKOPOCTH OT BpeMeHU?
e CkopocTh TeJia B JII000H MOMEHT BpeMeHu: vg =2 wic; t =40 C; v = 6 we.

-0,

M
e YckopeHue Tena: a = = 0,1—2
c

e [Ilepememenue Tena?
JIBIKeHHE Ha MalbIX MPOMEeKyTKax BpemeHH (At—0) MOXHO cuuTaTh paB- W
HOMEPHBIM, [TOATOMY MEPEMEIICHHE TeIa PaBHO Lo GUTyphl, HarpuMmep, Sig = v1o°4t.

IlepememieHue Tesa paBHO MIOMAAM (PUIypsl 1OA TPaduKOM CKOPOCTH

(nUToma Ay NMPAMOYroJIbHUKY M TPEYTroJbHUKA): i

~  _  At? : : ,
S=pyt+-—. o : :
2 M) I

Pemenne  OCHOBHOW  3aauyM  MEXaHUKU  TIpU t=0 t
IPSAMOJIMHEHHOM PaBHOYCKOPEHHOM JIBIDKCHUH: X = Xo £ S = Xg £ vl + %2 .

IV. 3aoaua: Jpwxymmwmiics co ckopoctbio 30 M/c aBTOMOOWIbH TOJBEpraeTcs
YCKOPEHUIO 2 M/c’ B Teuenme 5 c. KakoBa ero KoHedHas ckopocth? Kakoe
MepEMEILIEHHE OH COBEPILINI 33 3TO BpeMs?

Buumanue!!! IIpu pemenun 3a1aun Ha pUCyHKe ABMKCHHS M300pakaTh HAYAIBHYIO
CKOpOCTb, CKOPOCTb, YCKOPEHHME U I[EpEeMELICHUE Tela, IMOJIOKUTEIbHOE
HamnpasieHue ocu 0x.

3aoaua: Nlapuk, CKaThIBAsCh C HAKJIOHHOTO KeJ100a U3 COCTOSHUS TOKOS, 32 TIEPBYIO
cekyHay npouen nyTh 10 cM. Onpenenure yCKOpeHUe apuka.

JlabopaTopHasi padora Ne 4: «M3MepeHHe YCKOPEHUS IIAPUKAY.

Ob6opynoBanue: xxen00 1a00paTOpHBIH, IITATUB ¢ My(PTOIl U J1anKoil, apuK, MepHas JIEHTa, Yachl.
1. U3mepeHne nepemMenieHus 3a JaHHOE BpeMsl.
23,
-
t,

A A A
3. OneHka norpemHoCTH U3MepeHusl a_ AS + 2—t . BeiBop.

np np np

2. M3mepeHue yCKOpeHHsl mIapuKa: a,, =
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2
Bennuuna Snpo M tha Y O rip, m/c
N3mepenue
OrHocurenbHas MOrpCIrHOCTb

X, M

. KakoBo Bare cpeaHee yckopeHUE Ha CTOMETPOBKE? 3
. Ilo rpaduky 3aBUCHMOCTH KOOPIHMHATHI TE€Jla OT BPEMEHH OTIPEICIHUTE
MaKCHMaJIbHYIO CKOpPOCTb Tela. B Kakoil MOMEHT OHa 10CTUraeTcs?
3. BocmpousBenute B AOMAIIHUX YCIOBHSIX PAaBHOYCKOPEHHOE IBM)KCHHE
tena. Kakue y Bac ecTh J0Ka3aTeiabCTBa TOTO, YTO HAOJII0JaeMOE BaMU o t, cox
JBIKEHHUE PABHOYCKOPEHHOE?
Myopee ececo — epems, ubo oHO packpvieaem 6cé.

Danec Munemcxuii

N -

Jna moeo, umobOvl 00uUH Yeno8eK OMKPbLL NIA0OOMEOPHYIO
UCMuUHy, Ha0o, YMoObL CMO YeN08eK UCNENENUNU CBOI0 HCU3Hb
8 HeyOauHbIX NONBIMKAX U NeYAIbHbIX OUWUOKAX.

Iucapes

E Ypoxk 15/7 g CBOBOJHOE ITAJIEHME TEJI

Yro ObIcTpee ynaaéT: mymeyHoe siApo U py:KeliHast IpoOUHKA?
L[EJIb YPOKA: 1103HaKOMHUTh YYEHUKOB C OJJHUM M3 MPUMEPOB PABHOYCKOPEHHOTO

JBIDKCHUSI — CBOOOJHBIM IMQJICHUEM TEJI B TMOJE€ TIATOTEHUS 3eMJIM U HU3MEPUTh
YCKOpEHHE CBOOOIHOTO MaJICHUS.

TUII YPOKA: xoMOMHUPOBaHHBIN.

OBOPYJIOBAHUE: CEKYHJIOMEpP AJIEKTPOHHBIN, MIAPUK CTAIbHOM, MPUCTABKU-
naHelu K CeKyHIOMepy, LITaTHB, MpoBojaa coeauHuTenbHble. TpyOka HbroToHa,
BaKyyMHBIH HacOC, BAKyyMMeTp, CTPOOOCKOTI, KalleJIbHUIIA C BOJIOM.
1IJIAH YPOKA:

BcerynurensHas yacTh
Onpoc

OObscHeHHE
3akperieHue

. 3amaHue Ha JOM

I1. Onpoc pynnamenTanbHbiif: 1. UTO MOKHO OMPEEIUTh MO TpauKy CKOPOCTH ?

agrwn P

2. Kak wu3MepuTh YyCKOpeHHE Tella TpH MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM

IIBUKEHUU ?

3aoauu:

1. 3a xakoe BpeMsi aBTOMOOWJIb, JBUTASACh M3 COCTOSHHUS TOKOS ¢ yckopeHuem 0,6
M/c?, ipoiizet 30 M?

2. brioxa BO BpeMsi phKKa OTTAJIKMBAETCS OT 3eMJIM B TeueHue 1 Mc. 3a 3To Bpems
HOTU YCKOPSIOT 070Xy 10 cKkopocTu okosio 1 m/c. KakoBo yckopenne 0j0xu u €€
rnepeMenieHue?

3. [Ipu aBapuifHOM TOPMOKEHHH aBTOMOOWIIb, ABMKYIITUICS CO CKOPOCTHIO 72 KM/d,
OCTaHOBWICS yepe3 S ¢. HallTh TOpMO3HOM Iy Th.
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4. Cxopocth mynu mpu BbuieTe m3 ayna 400 m/c. Jnuna ctBonma 1 M. YCKOpeHHWE CUHTATh
noctossHHBIM. CKOJIBKO BpEMEHU IyJIs jieTela B cTBoJie? UeMy paBHSIOCH €€ yCKOpeHue?

Bonpocwi:

1. B yeM oTiinuMie paBHOYCKOPEHHOTO ABUXEHUSI OT PAaBHOMEPHOTO W YTO OOIIETo
MEXKy HUMU?

2. Ha ynuiiax ropoJoB BBIBEIIMBAIOTCS 3HAKU OTrpaHHYeHUs ckopocTh. O Kakoi
CKOpPOCTH UJET PeYb?

3. Ilpu mpsSMOIMHEHHOM PaBHOYCKOPEHHOM JIBDKCHUH M3 COCTOSIHUSI TOKOSI TEJo
nepemectunock 3a 1 ¢ Ha 1 M. Kakoe nepemenienrue copepmuT Teo 3a 3 ¢?

4. Bo CKOJIBKO pa3 BO3pAacTaeT BpeMsl TOPMOKEHHUS TIPU YBEIUYECHUN CKOPOCTU B JIBa
paza?

5. Moxer nu B JaHHBIE MOMEHT BPEMEHU CKOPOCTh Tejla PaBHATHCS HYIIO, a
YCKOpPEHUE OBITh OTIUYHBIM OT HYJISA?

6. Uem oTiiMuaeTcsi KyCKOPEHHOES» MPSMOIUHEHHOE JIBIIKCHHUE OT «3aMeJIJICHHOTO» ?

7. CKOTbKO BpeMEHHM OyJIeT TOPMO3UThb [0 TIOJIHOW OCTaHOBKH aBTOMOOWJIb,
IBIDKYILUACS CO CKOPOCTBIO 20 M/C, €CIIH €ro YeKOpeHue 5 M/c™?

I1l. JIncroman, kamMHema , CHEromnaj, Bojaomnaj, nagaiduia. Bce aTH cioBa SBISIOTCA

npuMepaMu mafeHus Ten Ha 3emuie. CBOOOJHOE MajgeHue Tell M JBIKEHUE Tela,

OpOIICHHOTO BepTUKAIbHO (meMoHcTparus). JleMoHcTpanus CBOOOIHOIO MaCHHUS

Karenab MpH CTPOOOCKONMYECKOM OCBEIIEHWH M OTHOIICHHE IyTEeH, MPOXOIUMBIX

KaIiel B TIOCJIeI0BaTeNIbHBIC paBHBIC MPOMEKYTKH BpeMeHu: S;: S, S3 =1:3: 5.

CBo00oaHOe MajieHne Kamnejlb — PABHOYCKOPEHHOE IBHKECHUE.

...2080PAM, 4MO eCmeCcmeeHHoe O8UdICeHIUe naoaruieco meia HenpepvleHo yckopsemcs. QouHako
8 KAKOM OMHOULEHUU NPOUCXO0UM, 00 CUX NOP He ObLIO YKA3AHO, HACKOILKO 51 3HAK0, HUKMO elwje He
00Ka3an, YmMo NPOCMPAHCMBA, NPOXOOUMblE NAOAIOWUM MENOM 6 OOUHAKOBbIE NPOMENCYMKU
8pEMEHU, OMHOCAMCIL MeANCOY COOO0I0, KAK NOCNe008amenbHble HeuemHble YUCA.

Tanuner

CBoOOMHOE MMajJeHUEe MapuKa M JucTa Oymaru (meMoHcTpamms). Tspkemoe Teno
najgaeT OwicTpee Jierkoro? JlemMoHCTpauus TMajJeHus Mapuka U CKOMKAHHOTO JIMCTa
Oymaru. Ilouemy Temepp OHHM TamalOT oOAHOBpeMeHHO? [ammiedt mpuIIen
K IPaBWJILHOMY BBIBOJIY O TOM, UTO €CJIM MBI IMOJHOCTHIO YCTPAHUM BJIUSHHUE CPEJIbI,
TO BCe Teja OyayT majaTh COBEPHIEHHO OaWHAKOBO. OmBITHI ¢ TpyOkoit HproToHa.
ITagenne B BaKyyMe, KOTOPOMY HHYEro He MellaeT, HA3bIBAETCH CBOOOAHBLIM
nagenneM. CBo0ogHOE mNajgeHMe - IBIDKEHHE Tejla MOJ AEHUCTBUEM TOJIBKO CHJI
Tarotenusi! Bo  MHOrmx  ciaydasix  CONPOTHUBJIEHHE  BO3JAyXa  OKa3bIBAET
HE3HAYUTEIILHOE BIUSHHE, M OOJIBIIEH YacThI0 MBI UM OyaeM IpeHeOperaTh.
CBo0oaHOEe majgeHHe BCeX TeJd Yy IMOBEPXHOCTH 3eMJIM MPOUCXOAUT €

OIMHAKOBBIM YCKOpeHHeM (3aKOH CBOOOJTHOTO MaJICHUS ).

HNurtepecubiii gpakr. [leiiB CkoTT, acTpoHaBT «AnosuioHa-15», Haxondchk Ha MOBEpXHOCTH JIyHBI
[IOYTU B BaKyyMe, MPOWLIIOCTPUPOBAJI 3Ty TOYKY 3peHHsd. OH YpOHHJI NIEPO U MOJIOTOK - Kak
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U npezackassiBail ['anuiiel, OHM ynanu ¢ OJJMHaKOBOM CKOPOCTBIO.
2 2
N3mepenue yckopenus cBoboiHOrO najaenus: g = 9,8 m/c” = 10 mc”.

[Ipumenenue GopMmya paBHOYCKOPEHHOTO NBMXKEHHS K cBOOOoAHOMY mnaaeHuio. C

MOMOILIBIO  (OPMYJT  PaBHOYCKOPEHHOTO  JIBHJKEHHS  MOKHO

AY
onpenenuTh (HadaabHasi ckopocTh 30 M/cC):
7 Y § 1. Bpemsi moabemMa Tejia 10 MAKCHMAJIbHOM BBICOTHI: t = v /g =
2
~ = L
S lg thon M MAKCMMAJIBLHYIO BBICOTY MOABEMA: Nyoy = g
2. l'myOuny ymenabs, ecid M3BeCTHO BpeMs najaeHus (3 ¢)?
L Ecnu npoumewv umo-1ub6o, mo u3 npouumaHHo20 yceou cebe 21asHyI0 MbiClb.
Yo Tax nocmynaio u 5: U3 mo2o, 4mo s NPouel, si HenPemMeHHO YMo-HubyYOb ommeyy.
Y ¢ Cenexa

C IIOMOIIBIO I[CMOHCTpaHHOHHOﬁ JIMHEHUKH ONpCACINTL BPCMA PCAKIUU YYCHHKA
(BBISIBUTH CaMOT'O TOPMO3HOTO).
Mooicno u onpedenumo gvlcomy 30aHUsL C NOMOUWBIO 08YX CEKYHOOMEPOB?

V. Bonpocutr:

1.

Kak Tanunmedt yxuTpuics HU3MEpUTh BpeMsl MajeHusi sjapa ¢ OalllHd, Belb

CEKYHJIOMEPOB TOTJIa HEe ObLIO?

2. ITers MBanoB moaOpocusi BBEpX KaMeHb CO CKOpOCThi0 18 kM/4. Uemy paBHO
YCKOPEHHUE KaMHsI B CaMOU BEpXHEH TOUKE TPACKTOPUU?

3. Kak uameputhb Bpems najieHusl mapuka ¢ BeICOThI 20 cm?

4. BepTuKaJIbHO BHHM3 OpOIIEH KaMeHb CO CKOpocThio 2 M/c. Bo ckonbko pa3
BO3pAacTeT CKOPOCTh KaMHS uepe3 1 ¢ mocie 6pocka?

5. Kak ¢ momoiipio JTUHEHKN U3MEPUTH BpeMsI TIaJICHUS IIapyKa Ha ToJ?

6. Kamenp maymaer BOIM3HM MOBEPXHOCTH 3eMiIM O€3 HadanbHOUM ckopocTH. Kakoi myTh MpoOJICTUT
KaMmeHb: 1) 3a mepBbie 3 CeKyHABI MajeHUs U 2) 3a 3-10 cexkyHay naaeHus? Bo ckosbko pas
MepBBI MyTh OoJbIIe BTOporo? ConpoTUBICHUEM BO3ayXa MIpeHeOpeyb.

Jlyuwe sHamo mano, yem NOHUMAmMyb NJOXO.
A. @panc

3aoauu:

1. T. Tammerr (1589 1.) Opocanm 0e3 Ha4aIbHOW CKOPOCTH Pa3IMYHBbIE TPEIMETHI C
HaKJIOHHOM Oarrau B ropojie [1u3a, Beicota kotopoit 57,5 M. CKOIbKO BpEeMEHH TaIaiu
MPEAMETHI C ATOM OAIllHU U KAKOBA X CKOPOCTH IPH yIape O 3eMJITI0?

2. INapamrotuct OOBIYHO TPU3EMIIIETCS CO CKOpocThio 18 km/4. Ecnm Bam mpuier B TOJOBY

MMOTPCHUPOBATLCA B TIPHU3CMIICHUU C Takou CKOpPOCTBIO, CIIpbII'MBasA C KpPbIIIHW, TO Ha Kakou
BBICOTC OOJI’)KHA OBITE KpBIH_Ia?

V. KoHcriekr.

1.
2.
3.

I/IBMepLTC pacCToAHUEC C BAICTO OaKoHa J0 3CMJIN.
C IIOMOIIIBIO HCMOHCTpaHHOHHOﬁ JINHEWKH N3MCPBTC BpEMs PCAKIIUU YJICHOB Ballleil CEMBH.
I/ISMepI/ITb YCKOPEHUC CBO6OI[H01"O nmaacHus, 6pOCEISI KaMHH ¢ 0aJKOHa COOCTBEHHOTO JomMa.

B mope uz nopma uoem, u omxoosm u 3emau, u epaovl.
Bepeunuii

E Vpok 16/8 g OTHOCHUTEJIBHOCTb MEXAHUYECKOI'O JIBUKEHUSA

IMouyemy Ha Tpacce HaM KaKeTCs, YTO MbI ObICTPee Beex?
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I[EJIb VPOKA: Pa3BuTh npeacTaBleHHs ydalluxcsi OO0 OTHOCHUTEIbHOCTH
MEXaHUYECKOTO JBUKCHHUS.

TUII YPOKA: KoMOMHUPOBAHHBIH.

OBbOPY]J[OBAHHE: tenexka, 3aBOJIHAsI UTPYILKA.

LIJIAH YPOKA:

BcerynurensHas yacTtb
Ormpoc

OObscHeHue
3aKperieHue
3agaHue Ha IOM

Il. Ompoc ¢dynnamentanbubiii: 1. 3akoH cBoOoaHoro mnanenus. 2. M3mepenue

koo

YCKOPEHHUsI CBOOOTHOTO TaJICHHUS.

3aoauu:

1. [lpenenpHas CKOPOCTh MAJEHUS YEJIOBEUECKOTO Tejla B BO3ayxe okojo 55 m/c. C
KaKOM BBICOTHI JJOJDKHO TaJ1aTh TE€JIO B BAKYYME, YTOOBI IOCTUYb TAKOW CKOPOCTH?

2. CiopTcMeH TIphITaeT C BBIMIKA B Boay. Ha CKOJIBKO COMpOTHBIICHHE BO3ayXa
yBEJIMUUBAET BpEMsI NIAJICHUS, €CJIM BhIcOoTa BbIKK 10 M, a Bpems naaeHus 1,8 ¢?

Bonpocwi:

1. [ToueMy MakKeT KpeMOCTHOM CTEHBI TaJaeT ObICTpee, YeM cama CTeHa?

2. [lyna BeIMyIeHa W3 BUHTOBKHU BEPTUKAIBHO BBEpX. MOXKHO 7 MOMMAaTh MYIIO
pyKaMH B BBICHIEH TOUKE €€ TPaeKTOpUu?

3.Uro ofmero u B YeM pa3iude MeXAYy CBOOOJHBIM TMAaJIEHUEM U
PAaBHOYCKOPEHHBIM JIBH)KECHUEM?

4, Beliiisi BecHOM B uucToe T1one, Iletrss oT BocTopra MIBBIPHYJ KaMeIIeK
BEPTHKAJIBLHO BBEPX cO ckopocThio 10 m/c. Kakasi CKOpOCTh OKa)keTcsl y KaMelka
yepes 3 ¢?

5. C BeproneTa, MOAHUMAIOLIETOCA CO CKOPOCThIO 2 M/C, cOpachiBalOT HEOOJBIION
Meniok ¢ moutoir. KakoBa OyneT ckopocTh Memika ciycts 2 ¢?

I11. TlpencraBpre cebe moe3a, NBIKYIIMICS Ha CeBEP CO CKOpPOCThio 60 Km/d.

YenoBek B Mmoe3qe UIET Ha IOT CO CKOPOCTHIO 3 KM/4. B Kakom HampaBiIeHUU OH

JBUKETCSI M KAKOBA €ro CKOPOCThH?

Mmuorue ¢usnyeckue BeJUYMHBI 3aBHCAT OT TOr0, B KAKOM CHCTEME OTCYeTa

(ABMKyIIeHcsT WM HEMOJABWIKHOI), NPOM3BOAUTCH UX u3MepeHue. Takue

BeJIMYMHBI HA3bIBAKOT OTHOCUTEIbHBIMH.

AOcCo/I0THBIC (MHBAPHAHTHBIC) BEJHMYMHBI HEe 3aBHCAT OT BbIOOPAa CHCTEMbI OTCYETA.
IIpumepsl: 2neKTpUYecKuii 3apsy, TEMIEpaTypa Tejla, CKOPOCTb CBETA. ~

Q U
OTHOCHTENBHOCTh ABMKeHHsA. Ilepememenune oTHocuTeabHo! S=So+S" Ecmu

S
o0e 4YacTu paBEHCTBa pa3leluThb Ha 1, TO MbI MOJYYUM: T

S, S ﬁ
_0+S_. :U -
! tl

l—Flml

CKOPOCTb Te¢JIa OTHOCHUTCJIbHO HeHOI[BH)l(HOﬁ CHCTEMBbI OTCUCTA.
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!

!

-=0'- CKOPOCTH TeJla OTHOCHUTEJLHO BMIKYLUEHCS

~—+

CHCTEMBbI 0TCYeTAa (COOCTBEHHASI CKOPOCTD).

t—?:\7- CKOPOCTh JBWKYIIEHCH CHCTEMbI OTCYeTa
OTHOCHUTEJHLHO HEIOABHKHOM.

[MoncraBnssi, uMeeM: U =0'+V - KJIACCHYECKHH 3aKOH

CJIO’KEHUS CKOPOCTEH.
OtHOCUTENBEHOCTH NOKOsA. [IpuMeppl. ENUHCTBEHHOE pa3inudue MEXAY ABUKYLIUMCSA
U TIOKOSIIIIUMCSI TEJIOM - 3TO BesinurHa ckopocTh. Ilokoi oTHocHTe1eH!

Tloxou nam moavko cCHUMCA.
Anexcanop bnox

V. [Ipumeps! pemienus 3aaay:

1. DckanaTop MeTpo ABUKETCS co ckopocThbio 0,75 m/c. Halitu Bpems, 3a KoTOpoe
naccaxxup nepemecturcss Ha 20 M OTHOCUTENBHO 3€MJIM, €CIM CaM OH HJET B
HANPaBJICHUH JIBMXKEHHS dcKajaTopa co ckopocthbio 0,25 M/c B cucteme orcuera,
CBA3aHHOM C 3CKaJIaTOPOM.

2. Karep uzger no peke, uMes COOCTBEHHYIO CKOPOCTh 18 KM/4, TOrja Kak CKOPOCTh
TedeHuss peku 2 M/c. CKOJIbKO BpeMEHHU 3aiiMeT Moe3/ika Tyda U oOpaTHO B
HACEJICHHBIN MyHKT, OTCTAIOIIUNA HA 9 KM OT UCXOJHOTO MMyHKTa?

V. Koncnexr.
B 1935 roxy na FOxHo# >xene3Hoi mopore 36 BaroHOB, CTOSIIIMX Ha MyTsSX Oe3 mapoBo3a, He
OyIy4H 3aKpeIICHHBIMU CICIHAILHBIMH OaliMakaMH, MOKATHJIMCh TOJ YKIOH CO CKOPOCTBHIO
OKOJIO 15 KM/4, Tpo3sl CTOJIKHYTHCS C HAYIIMM MM HaBCTpedy Moe3a0M. IloMorure ManimHUCTY
MPUHSATH BEPHOE PEIIICHHUE.
...Kadicemest, 6yOmo 100Ka Cmoum 6 800e HeNOOBUIICHO, d eClU MelbKHem MUMO Kopsed, mo ...
oymaeutvb: 860m 300p08o jemum Kopsea! A umo cam remuiib, 5mo u 8 20108y He NPUXoOum.
Texnvbeppu Qunn
Bawa uodes, koneuno, b6ezymna. Becov 6onpoc 6 mom,
00Ccmamo4no u ona be3yMHa, Ymoobl OKA3amvCsi 6ePHOI.

Hunve bop
E Vpox § PELIEHUE 3AJIAY

CoBpeMeHHas )KU3Hb MOJIHA CJI0KHBIX pPeLIeHUH.
I[EJIb VPOKA: Pa3BuTh mpenctaBieHHus ydamuxcsi 00 OTHOCUTEITHbHOCTHU

MEXaHUYECKOTO JBIKCHHUS.

TUII YPOKA: xoMOMHUPOBAHHBIH.
OBOPY][OBAHUE: tenexka, 3aBOJIHasi UTPYIIIKA.
1IJIAH YPOKA:

1. BcerynurenbHas 4acTh
2. Ompoc

3. OOsbsgcHeHue

4. 3axperuieHue

5. 3aganue Ha 10M

Il. Onpoc pynnamenTanbHbI: OTHOCUTENBHOCTD JIBHXKCHUS.
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3aoauu:

1.

Bonpocwi:

1.

OckanaTop METPOMOJIMTEHAa TOJAHUMAET HEMOJBMKHO CTOSIIIET0O HAa HEM
naccaxkupa B TeueHue BpemeHu 1 MuH. [lo HEMOABMKHOMY 3CKAIATOPY MaCCaXUp
nogHuMaetcst 3a 3 MuH. CKOJBKO BpeMEHU OYAET MOJHUMAThCA MACCAXHUP IO
JBIOKYILIEMYCS 3CKanaTopy?

. bapxa nnunoii 200 M mibiBeT mo o3epy. CkopocTh 0ap>Ku OTHOCUTENBHO Oepera 5

M/c, moaku — 15 m/c. 3a kakoe BpeMsi MOTOpHAsl JIOJKAa MPOXOIUT PACCTOSTHHE OT
HOCca Oap>ku 10 €e KOPMbI U 00paTHO?

. Ecan Ilets O0exut HaBCTpCUy Bace, TO PAaCCTOAHUC MCKIY HUMHU YMCHbBIIACTCS Ha

20 M 3a xaxzasie 4 ¢, a ecnu [lers yberaer ot Bacu, To paccTosHre MexXay HUMH
yBeIu4YMBaeTcss Ha 6 M 3a Kaxjable 2 ¢. Bo ckonbko pa3 ckopocth Iletn Oombiine
ckopoctu Bacu?

.MOTOpHaH JJOAKa MOXKCT IUIBITH IIO TCUCHUIO CO CKOPOCTHRO 28 KM/‘I, a IpOTHUB

TEYEHHs] CO CKOpocThio 20 kM/4. MapupyT Mexay ABYMsl NMPHUCTAHSAMHU TyAa U
oOpaTHO JI0/IKa mpeooJena 3a 6 yacoB. KakoBo paccrosiHue Mexay nmpucTaHsIMu?

MoxeT m YCJIOBCK, HElXO)ISIIIIHﬁCSI Ha JIBWKYHDICMCA
ACKaJIaToOpC MCECTPO, OBITh B IIOKOE B CHCTEME OTCUcCTa,

CBS3aHHOU C 3eMJICii?

. «Umobvl cmosimb Ha Mecme, HYIHCHO UOMU 8neped, YmoObl UOMU 8nepeo, HYHCHO

ouenb cunvbHo bexcamvy. Kapon Jlviouc «Anuca ¢ cmpane uyoecy. Korma takoe
BO3MOKHO?

. Tak Bce-Takum 4TO ke ABmxkercs: 3emiis BOKpyr Connna wian CoJHLE BOKPYT

3emiu?

. CoOcTBEeHHass CKOpPOCTh JIOJKH BABOE OOJbIIE CKOPOCTH TEUYEHUs peku. Bo

CKOJIbKO pa3 BpeMsi MyTEIIeCTBHS NPOTHUB TEUEHHUS PEKU OOJIbllie BPEMEHH
MyTEHIECTBUS TIO TEUCHHIO?

. Onpeenure CKOPOCTh TeUEHUA (B KM/U), €CJIM CKOPOCTh TEIIOXOa BHU3 TI0 PEKe

paBHa 22 km/4, a BBepx 18 km/u.

. MOXHO J11 pa3roBapuBaTh B CAMOJIETE, JIETAIIEM CO CBEPX3BYKOBOU CKOPOCTHIO?
. ECTh 111 B TyCEHMYHOM TpaKTOpE YacTH, KOTOPBIC IBIXKYTCS BIepe] ObicTpee, YeM

caM Tpaktop?

I1l. Koraa BbIrOAHO paccMaTpuBaTh ABHKEHHE M3 JABWKYIIEHCHA CHCTEMBI

orcuera? [Ipumeps! pelieHus 3aaau:

1.
cKkopocTsMu o, Hu  0U,. Onpenenure B
rpadudeckr, Ha  Kakoe  MHHHUMAaJIbHOE

paccTosiHie OHU CONMU3ATCA? 5,
Cutyanus s HaOmoAaTeae, HaXOIAIMMXCS Puc. 1 \

Ha pucynke wu300pa’keHbl TPAEKTOPHH JBYX aBTOMOOWIICH, IBHIKYIIUXCS CO

43



B HENoBMXHOU cucteme otcueta (Puc. 1) m aBwkyieiics cucrteme orcyera (Puc. 2).

2.

[Taccaxup ener B moesne, ckopocTb kotoporo 80 km/4. HaBcTpeuy aTtomy moesny
JBIDKETCST TOBapHBIM moe3n miuHod 1 kM co ckopoctbio 40 kMm/4. CKOJIBKO
BPEMEHU TOBapHbIN N0e37 OyAeT IBUraThCsi MUMO Maccaxupa’?

. IBe aBTOKOJIOHHBI [iMHON 10 200 M, UAYT HABCTpEUy APYT APYry C OAUHAKOBOU

CKOPOCTBIO 72 KM/4. Uepe3 CKOJIbKO CEKYHy OHU Pa3beayTcs MOocie UX BCTpedu?

. H&CC&)KI/Ip CKOPOCTHOI'O IToe3aa «Camncany CMOTPHUT B OKHO M 3aM€4acT, 4YTO €ro

noe3q 3a BpeMs t; = 4 c OOroHSET 3JIEKTPUYKY, ABUTAIOUIYIOCS B TOM XK€
HANpaBJICHUH O MapaJjiebHbIM NMyTAM. BecTpedHas ke 3JeKTpuuKa MpOHOCHUTCS
N0 MapajuiebHBIM MYTSIM MUMO OKHa moe3zia 3a Bpems t, = 2 c¢. CuuraTh, 4TO
noe3J M AJIEKTPUYKHM JABUTAIOTCA paBHOMepHOo. Haiinure ckopocTh moesna u
CKOPOCTb JJIEKTpUYEK (PIEKTPUUYKUA ABUTAIOTCA C OJAMHAKOBBIMH CKOPOCTSIMU),

eciu B HUX 1o 10 BaroHos, M JjIMHA Ka)k10ro BaroHa L = 16 m.

V. [Ipumeps! perienus 3aaau:

1.

ITo mopore, pacnoyio)XK€HHOU TMapajuIeIbHO KEJIE3HOIOPOKHOMY TYTH, JBHXXKETCS
BEJIOCUTIETUCT CO CKOPOCThIO 8 KM/4. B HEKOTOpBII MOMEHT BpPEMEHH €ro
norouser moe3a anuHou 120 M u oOronsieT ero 3a 6 c¢. Kakyrwo ckopocth umen
I10€3]] OTHOCUTEILHO 3€MJIN ?

.BGHOCI/IHG,Z[I/ICT cXal I1Io Jgopore C IIOCTOSIHHOM CKOpPOCTBIO U KaXIbIC 6 CCKYHUI

poe3kal MUMO CTosi0a. 3aTeM OH YBEIMYMI CKOPOCTh M CTajl MPOe3KaTb MHUMO
CTONOOB Kaxk1ble 4 cexyHabl. Kak 4acTo BejocHUIenucT OyJeT Mpoe3xkaTh MUMO
CTOJIOOB, €CITU OH €II€ HACTOJIBKO KE YBEIIUYUT CKOPOCTH?

. ABTOMOOUJIb €JIeT BOJIb KEJIE3HON IOPOTH C TIOCTOSTHHOM CKOPOCTBIO, MUMO HETO

B OJIHOM HalpaBJICHWM C HHTEpBAJOM 6 MHUHYT MNpoexainud 2 moeszaa. Mumo
CTOSIILIETO YEJIOBEKa OSTH IM0oe3[a Ipoexaid ¢ uHTepBajioM 10 MUHYT U C
OJIMHAKOBOM cKopocThio 60 KM/dac. Halimurte ckopocTh aBTOMOOWIS U
HANpaBJICHUE €r0 JBHKCHHS.

Bonpocwi:

1.

N.A. bynun wHamucan Takwe CTuUX®: "Bom mocm oicene3nwiii Hao pexkou/
IIpomuancs ¢ epoxomom Hao namu ...". YTo OH UMen B BUAY?

CxopocTh MOTOIMKIUCTA 54 KM/4, a CKOPOCTh BCTpeuHOTo BeTpa 3 M/c. KakoBa
CKOPOCTb BE€Tpa B CUCTEME OTCUETA, CBA3AHHON C MOTOLIMKIUCTOM ?

Jlerkuil TEHHUCHBIA MSYUK yJApWIM HOTOM, W OH IIOJETE] B HAIPaBJICHUHU
nBKeHHs: Horu. Kakyro cKopocTh MpUoOpesn MAUYUK, €ClId CKOPOCTh JIBHXKEHUS
Horu Tipu yaape 10 m/c?

My, aBwxymuiics co ckopoctbio 10 M/c, ymapsercs o Hory ¢yroonucta. C
KaKoOl CKOpPOCTBIO M KyAa JOJKHA JABUraThesa Hora (¢GyTOoaucTa, YTOOBI,
yAapUBIIUCH 00 HEe, M4 OCTAaHOBUJICS?

EcTb 1 cucTeMa orcuera, Mo OTHOIIEHUIO K KOTOPOH MOKHO ObLIO Obl U3MEPSIThH
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BCE JBWKCHUSA?

6. OckamaTtop METpO ABUKETCSA BBEpX co ckopocThio 0,75 m/c. C Kakoil CKOPOCTHIO
JOJDKEH TMepeABUraThCsl MO HEMY MacCaXup, 4YTOObI OIYCKAaTbCsl BHHU3 CO
CKOPOCTBIO ITACCAKUPOB, HEMOJABUKHO CTOSIIIIUX HA BCTPEYHOM dCKaIaTope?

7. Karep mubiBer 90 KM MO TEUEHHUIO 32 TO ke camoe BpeMs, 4To 70 KM MpOTHUB
TteyeHus1. Kakoe paccTrosiHue 3a 3TO K€ BPEMS CMOXKET MPOIUIBITH IIJI0T?

8. MexaHuueckoe JBHKEHHE XapaKTEpHU3YeTCs TpPaeKTOpUEH, IepeMeIleHUEM,
IyTEM M CKOpoCcThr0. Kakas W3 O3THX BEJIHYMH SBISAETCS OTHOCHTEIBHOU
BEJIMYUHOM ?

V. KoHcnekr.

1. Ilaccaxxup nmoe3za CMOTPUT Ha BaroHbl BCTPEYHOTO Moe3Aa. B MoMeHT, korja nociaeaHuii Baron
BCTPEUHOT'0 MO0€3/1a IMPOIIeNl MUMO €r0 BaroHa, MacCcaxup OIIYTHJI (IO BHIy U3 €ro OKHA), UTO
€ro JIBIKEHUE PE3KO 3amMenioch. [louemy? OObsicHUTE TOAPOOHEH.

2. MOXHO JIH YCTPOUTH TaK, YTOOBI Maccakup 0€301acHO MOKUAAN JKEIE3HOAOPOIKHBIA MOE3/1 BO
BpeMsi IBIKEHUSA moe3aa’?

3. Tlapoxom KypcupyeT 1Mo peke MeXAy AByMs myHKTamu. [lomHOe BpeMs myTH (Tyma um 0OpaTHO)
cocrtainseT 10 yacoB. CKOpoCTh Mapoxo/ia OTHOCUTENIBHO Oepera Mpu JIBMKEHUH M0 TEUYEHHUIO B
1,5 paza Gonpiie, yem npoTuB TeueHUs. CKOJIBKO BPEMEHM MOHAn00WII0Ch Obl MapoXoay JUist
MIPEOI0JIEHUS TAKOTO ke MyTH Ty/Aa U 00paTHO MO 03€py, B KOTOPOM HET T€UEHUSI?

4. AHTOH cIlycKaJicd Ha JcKajlaTope B MeTpo. B MOMEHT, korja eMy OcCTaBajoCh IpOeXaTb
4eTBEPTh UIMHBI ICKAJIAaTOpa, OH PELIMJI BO3BPATUTHCS K BEPXHEHM TOUKe 3cKajaTopa. AHTOH
MOXET OeXaTh OTHOCHTEIBHO JCKajaTopa co ckopocteio 3 wm/c. Kakoit cmoco6
IPENOYTUTENNbHEE: CITYCTUTHCSI BHU3 Ha «CBOEM» ICKAJIaTOpPE M 3aTEM NOJHUMAThCA BBEPX I10
coceiHEMY (OH MOJHMMAET MACCaXKUPOB HAaBEpX), WIU cpa3dy NoJHMUMAThCs BBEpX? CKOpPOCTH
Ka)/10T0 3ckanaropa 1 m/c. BpemeHneM nepexona ¢ 0IHOro 3CKajlaTopa Ha ApYroi npeHeopeyb.

Yuucov ne cmompems, a 6udemso.
V. lexcnup

E Vpox 17/9 i KOHTPOJIbBHAS PABOTA Ne 2

«Bosouxa, nouemy moi okHO pazoun?» — «A samo 6cé Hszsa eunosam: s 6 He20 KaMHeM UBbIPHYI,
a on npuenyncsay. llouemy BoBa pa3oui okHo?

Teno naxooumcs 1ubo 6 cOCMOAHUU NOKOS, ATUOO OBUNCEMCS, He
UBMEHSS HANPABIEHUS U CKOPOCMU CB0€20 OBUMNCEHUS, eClU Ha
He20 He NPOU3B00UMCS KAK020-TUO0 BHEUIHe20 8030€UCmBUSL.
T'anuneo I'anuneu
Cmouno Konwo ocmanosumucsa ... kax Poiyaps mym dice nemen énepeo, a

K020a KOHb CHO8a mpoezaics ¢ mecma, Pviyaps momuac naoan Hazao.
JI. Kapponn, Anuca 6 3azepkanve

E Ypox 18/1 g UHEPLIUS. IEPBBIA 3AKOH HBIOTOHA.

Ecsin 3emust Bpamaercsi, MOTy JiM 1 HOANPBITHYTh TaK BBICOKO,
4YTO0BI 0KA3aThCS B APYIOH TOYKE IJIAHEThI?

L[EJIb YPOKA: atb npeactaBieHue 00 MHEPIMHU, U €€ MPOSIBICHUSIX B OBITY U

TEXHUKE.
TUII YPOKA: xoMOMHUPOBAaHHBIN.
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OBOPY][OBAHUE: npubop IIJI3M, Tpu mrTaTuBa, Je3BUE OPUTBBI, TEIEXKKA OT
Ha0opa Mo KHHEMATHKE U TUHAMUKE, TPY3UK Ha HUTH.

1IJIAH YPOKA:
1. BcrynurenbHas 4yacTh
2. Omnpoc-noBTOpeHNE
3. OOsbscHeHue
4. 3akperuieHue
5. 3agaHue Ha JOM
1. 3a0auu:
1. CxonbKO BpeMeHHu MOTpedyeTcs, 4TOObI Ha KaTepe CIYCTUTCS BHHU3 MO peke Ha 3

KM U BEPHYTbCSI OOpaTHO, €CJIM CKOPOCTb TE€UEHHUS PeKH 2 KM/4, a COOCTBEHHAs
ckopocTh karepa 8 kM/4. Kakoe Bpems 3aliMeT aHaJIOrMYHOE MYTELIECTBUE IO
o3epy?

. [loe3n mpoxoaut o mocty anuHoi 171 M 3a 27 ¢ (cuuTast OT MOMEHTA Bbl€3/1a Ha

MOCT JIOKOMOTHBA JI0 yXOJa IOCJIEJHEr0 BaroHa), a MUMO MeEILIeX0Aa, UIAYLIEro
HaBCTpedy Moe3y co CKopocThio 1 M/c, - 3a 9 ¢. Halinure ckopocTh moesna u ero
JUTUHY.

Bonpocwi:

1.

Berep yHocuT BO3AyIIHBIA IIap Ha ceBep. B Kakylo CTOpPOHY IpU 3TOM
OTKJIOHSIETCA (PJIAYKOK, TPUKPETUICHHBIN K BEPUIUHE TOHIOIbI?

MHorue Bo31yXoIiaBaTeIn OTMEYAIIH, YTO MIPHU MOJIETE HA BO3AYIIHOM IIape OHU
OLIYILIAJIK TIOJTHOE Oe3BETpHe, Ja)ke €Clu IIap HECJIOo CHIbHBIM BeTpoM. Kak 3To
OO0BSCHUTH?

XKena yuuTCcs BOAWTH MAIIMHY IOJ PYKOBOJICTBOM CBOEro My’ka. BHe3anHo
OpocuB pyib, oHa KpU4HT: - Haosemu na nedanv. Ha nac naosueaemcsa éom mo
oecpomuoe depego! MoxeT 1u ObITh TaKoe?

UYenoBek Mo X04y AOJKEH CHPBITHYTh C MOJHOXKKHA ABHWXKYyHIerocs noesna. Kak
€My HaJ0 TpbIraTh: IO XOAY TO€3/a WM TMPOTHB, YTOOBI YMEHBUIUTH
nocyiencTBus npebkka? Kyma momkHo 06T 00parieHo auio?

"Jlucm KysuwiuHKU vl no meueHuro. Teuenue ObLIO CUNbHOE, U HADA HUKAK He
moena oocwams Jotimosouxy”. OO0BbscHUTE (HU3MYECKYI0 HECOCTOATEIHLHOCTH
TEKCTa.

[loyuemy mnajaroiive BEPTUKAIbHO JOXKIEBbIE KaIllJld B OE3BETPEHHYIO IMOTOIY
OCTaBJIAIOT HAKIIOHHBIE MPSIMBIE MOJIOCHI HA CTEKJIAX PABHOMEPHO JIBHKYLIETOCS
BaroHa?

Kopneit MoxeT BeINUTH BEAPO MOJIOKA 3a MUHYTY, MarBen toxke, a [lanTenei
yCIIEBAET 3a MOJIMUHYTHI. 32 CKOJIbKO BPEMEHU OHH YCIEIOT BBIMUTH MOJIOKO BCE
BTpOEM?

Ilepexon n3 nopra A B nopt b mymmres posHo 12 cyrok. Kaxenii nonnens u3 Asbuuz bs A

OTXOJUT 1O mapoxoy. CKOJBKO MapoX0J0B B OTKPBITOM MOPE BCTPETUT KaXKIbIH U3 ITHUX
1apoX0J0B?
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I1l. B pa3gene MexaHUKH, KOTOpBIM HAa3bIBAa€TCS KWHEMATUKOW, Mbl HAy4YWJIHCh
=+ 2

- - L at
OIMCBIBATH ABIDKECHHE T€I. X =Xg£S; S=0-t; S = uot+7; X = Xp = vt X
at?
= Xg vt £ -

Ho ¢u3uka He TOJIBKO OMHUCHIBAET SIBJICHUS MPUPOJBI, HO M U3Y4aeT MPUUYUHBI UX
BbI3bIBatonMe. [loueMy Tea mokosATcs, ABUKYTCS PABHOMEPHO WIIA C YCKOPEHUEM —
OTBEYAET PA3/1€JI MEXaHUKH, HA3bIBAEMbIN TMHAMHUKOIA.

JAvnaMmuka - pa3geJ MeXaHMKH, B KOTOPOM H3Yy4YaeTrcsl IBHKEHHUE

B3aHMOHeﬁCTByIOHIHX TeJ. DT 3aKOHBI OTKPBITHI IN'anuneem n HeroTroHOM.

HUctopuueckas cnpaBka. Haudano quHamuke ObLIO MOJI0OXKEHO B Tpyaax Apucrotens B |V Beke 10
H.3. (384-322 rr. 10 H.3.). B 310 Bpems B JlpeBHeil I'penuu cymecTBoBana yaUBUTENbHAS 1IKOJIA,
r7e COOMpauCh JIydlIM€ YMBI TOTO BpeMeHH. TaM OOCYKIalnuCh pa3InyHbIE BOMPOCHl — OT
YCTpOWCTBA MPUPOJIBI 0 YIPABJICHHUS TOCYAaPCTBOM. Ty IIKOJY CO3/1a]l 3HAMEHUTBIN TPeYeCcKuit
¢unocod IMnaton. [TnaTtonoBckas Akaaemust Oblla OCHOBaHA KaK PEIUTHO3HO-PHIOCO(CKHI CO103
npuOsm3uTenbHo B 387 T. 110 H.2. 03 AduH B camax, MOCBSIMICHHBIX MH(GUYECKOMY TePOO
Akanemy. B 366 r. 10 H. 5. B AkaieMuu MOSIBUJICS HOBBIN YUEHHK, M 3Bajid €ro ApUCTOTENb. Toraa
emy Obuto 18 ser. ApuctoTens mpoBen B oOmectBe [limarona cemuamnate jeT. ECTh ocHOBaHME
nyMath, 4To IlnaToH mro0mII CBOETO MeHHAThbHOTO W HETIOKOPHOTO YYEHHWKA U HE TOJIBKO Tepeaal
€My BCE CBOMW IO3HAHWS, HO TEPETMJI B HETO BCIO CBOKO AyIly. Mexay yduTesneM M YUeHUKOM
oOpa3oBayach camasi TeCHasi CBsI3b, XOTS M C BpEMEHHBIMU pa3MoOJIBKaMu U npumupenusiMu. [locie
cmeptH [Inmatona Apuctotens xwi B ctoymie Makenonuu [lenne. Beprysmuce B ['penmto, B 343—
335r. 10 H.3. Obul BocmuTaTeneMm AJjekcaHapa MakeqoHCKOTO, KOTOPBIM OYEeHb IICHHII
Apucrotens: «5 4ty ApUCTOTENsI HapaBHE CO CBOUM OTIIOM, T. K. €CJIM OTIy s 0053aH KHU3HBIO, TO
ApucToTento 0053aH BCeM, UTO JaeT el IeHy». J[peBHerpedeckue
y4eHble, K YUCTy KOTOPBIX MPUHAAICKUT APUCTOTENh, YTBEPKAAIH,
YTO TJAaBHOE CPEACTBO M3Y4YEHHs] MPHUPOABI - Pa3MBIILICHUE, €ro
MOMOIIHUK - HaOmoeHue. Barnsasl Apuctorens Ha IPUPOLY:

e JIBM:KeTCS TOJILKO ABUKHMOE.

e CkopocTh NajieHUusi COOTBETCTBEHHA BeCy MA/IAI0LIero TeJia.

e ATOMOB HeT, IOTOMY 4YTO MbI HX He BHIMM.

e ApHCTOTENb CYUTAIL, YTO Y MYXYHUH OOJIbIIIE 3y0OB, YEM Y JKEHIIUH, XOTs ObLI IBaXK/IbI KEHAT.
[IpencraBnenust Apuctorensi ObUTM HEBEPHBIMH, HO OCTaBaJIKMCh HE3BIOJIEMBIMU B TEUEHHUE JABYX
THICSIYETICTHI MOTOMY, YTO COTJIACOBBIBAJUCH C JKM3HEHHBIM OIBITOM M Onaronapst aBTOPUTETY
YUYEHOTO.

IIpobnemnwrii onpoc: 1lpu Kakux ycIOBUsIX Tena ABMKYTCS? OUBIT ¢ TEIEKKOM, HA

KOTOPYIO JE€UCTBYIOT pPyKOil. Teno NBUKETCS, €ClIM Ha HEro ACUCTBYIOT Apyrue teina?
Apuctotens: "JIBmwxkeTcs Tonbko aBwxkumoe"! Tak nm 310? CamMoe mpocToe
JNBH)KEHUE — JBHKEHUE OJIHOTO TEJIa IMPU €T0 M30JSLHMU OT BHEIIHUX BO3JECHCTBUMU.
Kak wu3omupoBars Teno oOT Bo3AedcTBHIl Apyrux Ten? Teno, Ha KOTOpoe He
JNEUCTBYIOT IpyTe TeJla, Ha3bIBACTCA CBOOOAHBIM TesoM. [Ipumepsl: 3Be31bl, Apyrue
ranaktuku, Connie. CBoOOHBIE Teaa Ha 3emJje: KapeTka Ha BO3IYIIHOW MOMYIIKE.
Kak e OyzeTr nBurathbcsi T€10, €CIU Ha HETO COBCEM HE OYIyT eMCTBOBATH APYrue
Tela WIM UX JelcTBUe OyAeT CKOMIICHCHpOBaHHbIM (cBOOOAHOe Teno). Camoe
MPOCTOE IBUKEHUE - cBOOOAHOe ABM:KeHHe? Onbitel ¢ [II3M. Perynupys namps-
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KEHHUE, M0/IaBaeMO€ Ha BO3JyXOAYBKY U TE€M CaMbIM, YMEHbIIas TPEHHUE, NOKa3aTh,
YTO JBWKEHUE KapeTKu NpHOJIMKaeTcsi K paBHOMEpHOMY JBHKeHHIO. IlepBblii
3akoH HproTrona: CB0o00aHOE Tes10 A/ HAa0104aTe sl Ha 3emJiie COXPaHseT CBOIO
CKOPOCTb HEM3MEHHOH (MHepuusi ABM:KeHHMs1). [Ipy Kakux yCIOBHAX TEJO
nexkerca? IlpaB nu Apuctorens? Ero yTBepkAeHUE HE pacIpOCTpPaHSIETCS Ha
cBoOoHbIe Tena! Kak y3Hath, sIBASETCA JIU T€JI0 CBOOOIHBIM?

SIBieHne COXpaHEeHHUsI CKOPOCTH TeJia IPH OTCYTCTBUM BJIMSAHHMS HA HEro ApPyrux

TeJI, HA3bIBAETCSl MHEPIHEN (Teno He X0UeT U3MEHSTh CBOIO CKOPOCTB ).

JomosHutenbHas uHpopmanusa. Muepums mnokos wu  umHepuus BpaueHus. llouemy

OCTAHABIIMBACTCS JBWKYIIASCS IO JIbIy MIaii0a, aBTOMOOWIIb ITOCIIC BBIKIIOYCHUS JIBHTATEIIS?

N36aBuTHCA OT ACUCTBUS CUJI CONMPOTUBIIEHUS W TPEHHUS OUYEHb TPYAHO, MOATOMY ABUKEHHUE TIO

MHEpLMH B YMCTOM BHjJe HaOmromaercs penxo. Hampumep, aBTomoOmip "MockBuy'", uaymui co

ckopocThio 50 KM/4, TIOC/I€ BBIKIIOYCHHS JBUTATENS MPOXOJUT 355 M, a MOcje BBIKIIOUYEHUS

JIBUTATENS U BKJIFOUCHHS TOPMO30B (TOpMO3HO# myTh) 15 M. [ToyeMy omacHO mepexoIuTh YIHily

nepesl OIM3K0 UAYIUM TpaHcnopToMm? Jlaske eciiu Ha Teslo JEHCTBYIOT IpYyrue Tejia, €ro CKOpocTh

MTHOBEHHO U3MEHHUTHCS HE MOXKET. JIeMOHCTpaluu ¢ TPy30M U IBYMSI HUTSMH.

IIpenonaBarenb: — [lpusedume npumep uHepyuu, Ho He U3 KHUINCKU, A U3 HCUZHU.

JIK3aMeHyeMblii: — Koeda cko80poOKy cHumaem ¢ 02Hs, Komiemsl euje npoooa*Carom wunems.

bruy — omeem: - Teou npumep unepyuu?

- Mawuna ocmanosunacs, a 6o0umens eoem oanvuie.

Bonpocwi-oemoncmpayuu:

1. OTkpbiTKa, MOHeTa, crakaH. [louemy MoOHeTa majaeT B CTakaH, €CIU pEe3KO BBLACPHYTh
OTKPBITKY?

2. Jluct 6ymaru, ctakan ¢ Bojoi. [Touemy crakan ocrasncst Ha Mmecte?

3. BrutuBanue Boabl 3 crakana. [louemy Bosia moKuHyIa cTakad?

JonmosuurteabHas napopmanus: ['anuneo ['anunell — BEeTUKUNA UTATbSTHCKUN YYE€HBIM — OJIUH W3

co3zaresieil TOUHOTO eCTeCTBO3HAHUS, BCIO CBOIO JKHU3Hb MOCBATHII (DU3UKE M aCTPOHOMMH, CAEIaB

PAI BaXHBIX OTKpbITHH. Pomuics B ropone Iluse, n3BecTHOM CBOeW HAaKJIIOHHOW OamrHen. Yuuics

CHayaJla B MOHACTBIPCKOM IIKOJIE, & 3aTEM B YHUBEpPCUTETE. YKe B CTyAeHUecKue rojpl ['anunein

yBIIEKCST M3ydyeHueM KojeOanuid. OH 0OHApyXui, 4TO KoJieOaHHs MasTHHUKA HE 3aBUCIT OT €ro

MacChl, a ONPENEIA0TCA AIMHON noaseca. CoXpaHWIOCh MPEJaHue O TOM, KaK MOJIOJIOM CTYIEHT

MenuiuHCcKoro dakynprera ['ammieo [Nammnedr B ogHO M3 BockpeceHui 1583 roma ¢ mHTEpecoM

CleIny 3a Ka4aHWSIMHU 3aKKEHHBIX Jlamnaja B 1epkBH. [lo ynapam mynbca OH ompeaenus Bpems,

HeoOxomuMoe Uis MOJHOro pasmaxa Jammnan. OH CpaBHHI JJUTENLHOCTb OTIENbHBIX KadaHHM

v oOHapyXus, 4to OoJibllloe KojJeOaHue IIOCTPBhl JUIUTCS CTOJBKO K€, CKOJBKO Malloe.

HezaBucumocTs nepuoa koiaeOaHui OT aMIUIUTY/Ibl Ha3bIBAETCS U30XPOHHOCTHIO.

C 3TOr0 BpeMeHH! MeIUIIMHY MPUIIIOCHh EMYy OCTaBUTh M COCPEAOTOUYUTHCS Ha (PU3HKE.

IV. Bonpocur:

1. Tlouemy rpy3 ¢ camoiieta cOpachIBarOT Mepe ebio (JIeMoHCTpaIus)?

2. Opnaxnbl 6apoH MroHXray3eH, yBS3HYB B 00JOTe, BBITAIIMI Ce0S 32 BOJIOCHI.
Hapymmnn 11 oH TeM caMbIM 3aKOH UHEPIUU?

3. Tlouemy Hae3mHWIIAa TOCNIE TMOJCKOKa BHOBBH OKa3bIBAETCS B ceuie Oerymen
nomaau? Ilpumep ¢ yenoBEeKOM, KOTOPBIN MOANPHITMBAET HA 3eMIIE.

4. CornacHsl J¥ Bbl CO CICAYIONIUM yTBEPKICHUEM: €CJIM Ha TEJIO HE JIEHCTBYET
cuja, TO OHO HE JBUKETCS.

5. OOBIYHO MOJIOTOK Ha PYKOATKY HACAXXKUBAIOT yJapaMU PYKOSITKHM O MAacCCHUBHBIN
MpeAMET WU yJIapaMU IPYTroro MoJIOTKa 0 pyKosiTKy. Kak 310 00bsicCHUTB?

48



6. Ilouemy aBTOMOOWJIb C HEUCIPABHBIMU TOPMO3aMH 3alpeaeTcsi OyKCUpoBaTh €
MOMOIIIbIO0 THOKOTO Tpoca?

/. 3aueM JOJDKEH BKIIOYAThCS HAa ABTOMOOWIIE 3aJHUM KpacHBIM CBET, KOrjaa
BOJIUTEIb ABTOMOOMIISI HAXKMMAET HAa TOPMO3HYIO TIeJaih?

8. Ilouemy mocne BBIKIIOYEHHUS JBUTATENsl CBEPJIWIBHOIO CTaHKa MaTpOH
MIPOJIOJKAET BpalaThCs?

9. Ecnu BbI, CKaThIBasICh C TOPKHU, YAapseTech O CBOEr0 TOBAapHIla, TO OH MaJaeT Ha
Bac. [louemy?

10. IToueMy cBEpTOK, ynaBIIUi C TIOJKH BaroHa, OKa3bIBA€TCs MO TOYKOU maieHus?

11. Tlouemy 3amnpeniaercst pe3Ko MOJHUMATh I'Py3 MOAbEMHBIM KPaHOM ?

V. § 17. Yop. 10.

1. I[ToaroToBHTE OMBITHI, IEMOHCTPUPYIOLTUE SBIICHUE UHEPIUU.

2. Ha maxmarHoM crosie yctaHoBuTe 10-12 mramek ctoadoukoM. MOXHO JIM C TIOMOIIBIO JTHHEUKH
BBIOUTH HUKHIOW mamky? [louemy?

3. [IpuBenauTe mpuMepsl, KOTJa WHEPIHS MPUHOCHUT TIOJB3Y W Korja Bpea. IlpuBenuTe mpumMepbl
WCTIOJIb30BAaHUS HHEPIIUU B CIIOPTE.

Karxoii 6onvuioti gemep nanan na Haut 0cmpos,

C 0omo6 copsan Kpbiuiu, cmoabsl 602HATL 8 3EMIIO.
A mul cuouwib muxo, a mel CUOUULL CMUPHO,
U nuxaroii cunoti meos Heib3s CMpOHYMb.

H. Mameeesa
2 Vpok 19/2 z B3APIMOIIEFICTBPIE TEJI. MACCA.

Kak nuibiBeT yepenaxa?
L[EJIb YPOKA: lath mpencTaBlI€HHE O Macce Tella M Crocobax ee WU3MEpeHUs;

Pa3BUTh MPEJCTABICHUS yUALTUXCS O B3aUMOJICUCTBHH.
TUII YPOKA: xoMOMHUPOBAHHBIH.

OBbOPY]JOBAHHUE: npubop I1JI3M ¢ npuHaIJIEKHOCTSIMU, JIBE TEIEKKH, yIpyras
IUTACTUHA, TUPSL.
1IJIAH YPOKA:

BerynurensHas yacthb
Onpoc

OObscHeHUE
3akpernieHue
3agaHue Ha IOM

Il. Onpoc ¢pynoamenmanvuoiii: 1. IepBoriii 3akoH HeioToHA (3aKOH MHEPITUN).

aogkrwnPE

3aoayu:

1. JIea moe3na ABMXKYTCS HABCTpEdy APYT JAPYTy CO CKopocTsmMu 72 u 54 xm/4.
[Taccaxup, HaxomsLMKCS B NEPBOM IIO€3A€, 3aMEYaeT, 4YTO BTOPOM MOE3]
MNPOXOJAUT MUMO Hero B TeueHue 14 ¢. KakoBa qivHa BTOporo noesaa?

2. Buanau-Ilyx u Ilarauok TuibuTM Ha JOJKE MO TEUEHWIO pekd. [lsTadok 3acHym u
CIIy4yallHO CBaJIWJICS 3a OOpT, TaK M HE MPOCHYBIIMCH (OH ObUI B cHacaTelbHOM
xuiete). Uepes oaun yac Bunnu-I1yx 3ameTusn oTCyTCTBUE TOBApPUILA U TIOBEPHYJI
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Hazad. OH oOHapyxuia crsmiero [lstauka Ha paccTostHuM 1 KM OT MecTa MaJieHUs.
Haiinute ckopocTh TeueHus peku, eciu Bunau-Ilyx Bce Bpemsi rpebdeTr ¢
OJWHAKOBOU CUJIOMN.

3. 3 Jlenunrpaga B cTOpoHy MockBbl ¢ uHTepBajoM B 10 MUH BBIIUIA JBa
anekTponoe3sa co ckopocThio 30 kM/4. Kakyro CKOpOCTh UMENT BCTPEUHBIN MOe3,
€CJIM OH MOBCTPEYaI 3TH Noe3/1a 4epe3 4 MUH OJUH TOCIIE€ IPyroro?

Bonpocwi:

1. Tloyemy mpu JIOOGOBOM CTOJKHOBEHUM Yy TMEPEIHET0 MacCakhpa M BOJUTENS B

IIECTh Pa3 MEHbIIIE IAHCOB MOTUOHYTh, €CITU 3aIHUE MACCAXKUPBI MPUCTETHYTHI ?

2. Ilpu konke npoB B mojieHe 3acTpsul Tomop. Kakumu Tpemsi criocodamMu MOXKHO
PacKoJIOTh TIOJICHO, MCMOJIB3Ys sBieHUE uHepumu? Kakol u3 3TUX crnocoOoB
Haubomnee 3pHeKTUBHBIN?

3. Uto ObI mpou301LI0, €CIU OBl 3eMJIs HEOXKUIAHHO TIepecTaia BpaaThes?

4. Wuepuus — 3T0 siBIEHUE WK (Pu3ndecKkas BelauyuHa?

5. MoOXHO 7M ¢ BO3AYIIHOTO IIapa 3aMeTUTh, KaK BpaIlaeTCs IMOJ HAMH 3€MHOU
map?

6. M3BecTHO, 4YTO TEMO, JABWIXKYIICECS IO TOPU3OHTAIbHONW IMOBEPXHOCTH,
NOCTENEHHO 3aMEJIJISIET CBOE JIBUKEHUE U, B KOHIIE KOHIIOB, OCTaHaBiuBaere. He
POTUBOPEUHUT JIH 3TOT (HaKT 3aKOHY UHEPIUHU?

/. IlpuBenute npuMepHI, KOTJa MHEPLUS NPUHOCHUT BPE M KOT1a — MOJIb3Y.

8. Ilouemy mpu mOBOpOTaX MAIIMHUCT, MIO(GEp, BEIOCUNEAUCT 3aMEIAIOT XOJ
MaIlIHBI?

9. Ha sBneHuu nHEepUMHM OCHOBaHA Ta30HOKOCHIIKA. Tak v 3107

10. Kak Has1o mpbIraTh U3 ABUXKYIIETOCS BaroHa?

11. Beiinsg u3 Bojwl, co0aka BeTpsxuBaeTcs. Kakoe sBIeHHE MOMOTAaeT €l B 3TOM
ciy4ae OCBOOOJHTH IMIEPCTh OT BOAbI? OTBET 00OCHOBATb.

12. Tlamaet 71 BHU3 OTBECHO KaMEHb, BHIMTYIICHHBIA BO BPEMs MOJETa JIETYUKOM U3
pyx?

13. MoXHO 1M TIOJB30BAThCA HAa OpPOWTANBHOM CTaHIMH 3eMJIHM  OOBIYHBIM

MEIUIMHCKUM TEPMOMETPOM ?

14. 3eHoH yTBEpkKAal, UTO JIETALIEE KOMbE B KK/ MOMEHT BPEMEHU MOKOUTCS, IIOATOMY HUYEM
HE OTJIMYAETCS] OT MOKOSIIETrocsl KOIbs, U HE MOXKET MOpa3uTh IpyAb BoiHa. [louemy 310 HE
Tak?

I11. TloBceaHEBHBIN HAIl OMBIT MOKA3bIBAET, YTO CKOPOCTh T€Ja HE MOXKET H3Me-
HUTBCS, €CJIM HA HETO HE JEUCTBYET Apyroe teno. llpumepsl: nexammi Ha 3emiie
M4, 11aitba Ha JbpAy, Teynexkka Ha ctoiie. [louemy He M3MeEHsIeTCS CKOPOCTh Ipy3a,
KOTOPBIH s AEPKY B pyke (AeMoHcTpanus)?

Bnusgnue Ha rpys 3emMau u PYKH. Ot BJIMAHHA, KaK TOBOPAT (I)I/I3I/IKI/I, KOMIICHCUPYIOT APYT ApYyra.
A ecimn otyctuTh rpy3? [louemy Tenepp T€10 U3MEHSET CBOIO CKOPOCTh? YMEHBILIEHNE CKOPOCTH

Tela Tak)Ke BBI3BIBACTCS JIEHCTBHEM APYrux Tell. Hpumepbl: noraBnias B JOCKY ITyJid, KaTsamuncs
50



110 3eMiie Ms4. M3MeHnenune HanpaBiaeHUsl CKOPOCTH TaKXKe MPOUCXOAUT N0 AEUCTBUEM JPYTUX TEIL.
Ilpumepol: OPOIICHHBIM O CTEHKY MY, KATSIIUKCSA MO CTOJNY CTAIBHOW IAPHK TOJ JCHCTBHEM
Maraura (IeMOHCTpaiwsi), 3emis npu ABKeHHH BOKpYr ComHma. J[ist Toro 4toObl TEI0 N3MEHHIIO
CBOIO CKOPOCTb, Ha HETO JIOJDKHO 0JIEHCTBOBATh IPYTrO€ TEIO.

—m Paccmotpum emie pa3, B pe3yibraTe 4ero

TCJIa HU3MCHAIOT CBOIO CKOPOCTH (OHBIT C

> m; my 53 TEJICKKON W CTaNbHOM JuHeHKoi). [Touemy

) OO-__' TEJIEKKa HE U3MEHWIA CBOIO CKOPOCTH I10CJIE

nepexxuranuss  HUTA? OnbIT ¢ ABYMS

Tenexkamu. [louemy Temepp Tenekku MpuodOpeTaroT ckopocTh? Jlasi u3MeHeHust
CKOPOCTH TeJIeXKKH He00XOIHMMO BTOpPOe Tesio (BTOpasi TelekKKa, pyKa u T.JI.).
Jle#icTBHe Ten APYr Ha JApyra HHUKOrJa He ObIBACT OJHOCTOPOHHHMM (€Clid MEepBOE
TEJIO JCHCTBYET Ha BTOPOE, TO M BTOPOE JCHCTBYET Ha rnepBoe). BzammoneiicTBue —
BO3JelicTBHE TeJ APYr Ha APyra, NpuBOJsilee K M3MEHEHHI0O COCTOSHUS HX
ABHKEHHSI (CKOPOCTH). [Ipumepsi: HBIPSTHUE C JIOJKH, MOJIOTKA C TBO3/IEM, KaMHS C
3emueil. B3auMmopeiicTBue JByX ¢BOOOJHBIX TeJl — CAaMOE€ MPOCTOE ABICHUE, KOTOPOE
Mbl MOxeM u3y4aTb. OmnbiThl ¢ IIJI3M u nByMs kapeTkamMu OJAMHAKOBOM MAacCHI.
[Touemy mepBasg KapeTka M3MEHWJIA CBOIO CKOPOCTb, BTopas? Kak M3MEHUIUCh HX
ckopocti (kayecTBeHHO)? Kakoil MPOMEXYyTOK BpPEMEHH KapeTKH JBHTAUCh C
yckopernueM? Omnbitel ¢ IIJI3M u aByms kapetkamu pa3Holl macchl. Kakas wu3
KapeTok OOJIbIIe U3MEHHIIa CBOIO CKOPOCTh, a Kakasi Menbie? [louemy? Ta Tenexka,
KOTOpasi CHJIbHEE TPOTHUBOJCHCTBYET HW3MEHEHHIO €€ CKOPOCTH (IBMIKETCS C
MCHBIITMM YCKOPCHHUEM TIPU B3aUMOJICHCTBUH), UMEET OOJIBIIYIO Maccy!

Ilpu B3aumopgeiicTBuM 00a Tena H3MEHSIIOT CBOK CKOPOCTb, NpHYeM HX
YCKOPEHHUs HaNpaBJjieHbl B IPOTHUBOIOJIOXHBIE CTOPOHBI. To Teno, Koropoe
uMeeT OOJBIIYID Maccy, ABHIKETCS TMPH B3aMMOJACHCTBHUM ¢ MEHBIIMM
YCKOpEeHHeM.

- _Ui—Uy. o _U,~ Uy, = =
a = " , a, = " , Mma =—-Mm,a, - Mmoo, =m,v,.

Uemy paBHO OTHOILIEHHE Macc KapeTok? MOXHO JHM CpPaBHUTh MAaccChl

Baumonenicteyromux ten? Jla! Ilpumep: IlepBas kaperka mpuoOpena mpu
B3aMMOJICUCTBUH CKOPOCTh V3 = 20 cm/c, a BTopas — 60 cm/c. Y kakoil U3 KapeTok
Macca 00JbllIe U BO CKOJIBKO pa3?

3a enquHUIYY MacChl IPUHAT | Kr (MMJIMHIP U3 CIUIaBa IUIATUHBI U UPUINS BBICOTOW H
auaMeTpoM 1o 39 mMm). DTallOH MacChl M CIIOCOOBI €€ M3MEpeHus (B3aMMOICHCTBHE
TeN, pblYakHbie Bechbl). Macca (M) — CBOWCTBO Tejla NPOTHBOAEHCTBOBATH
H3MEHEHHI0 ero CKOPOCTH, U3MepsieMoe PbIYaKHBIMHU BeCAMHU B KMJI0OrpaMMax.
Maccy Tena MOXHO U3MEPHUTH Tpemsi crocoOamu: 1) B3BEIIMBAHUE HAa PHIYAXKHBIX

BEcax, €Clid TeJIO MOMEIAETCs] Ha BECHI; 2) MPU B3aUMOJECUCTBUU C APYTUM TEJIOM; 3)
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IO €ro IJIOTHOCTH (Ha CJIEAYIOIIEM YPOKe).

JlabopaTopHasi pa6ora Ne 5: «3mMepeHne Macchbl ¢ IOMOIIBIO PHIYAKHBIX BECOBY.
Kpatkuii ”HCTpYKTaX O TMOPSIIKE BHIIOJHEHHS U 0(OpMIIEHUS pabOTHI.

1. U3mepeHnmne Macchbl 0OJHOIO TeJa.

2. H3MepeHnue macchbl BTOPOIo TeJja.

3. H3mepenmue o6mieii Macchl ABYX TeJl. BbIBOABI.
Beanunna Mup1, T Mip2, T Mpp, T
N3mepenue
OTtHocuTeNbHAs IOTPEUTHOCTh
Tumer BecoB: 1) PaBHomuieunbie Bechl; 2) beameHsl (py:KuHHbBIE BEChl); 3) DICKTPOHHBIE.
®apMaKOJOrH4E€CKHE BECHI, OMPENENSIIONINE MAcCy Tela 10 MUKpOrpaMMa.
bubnus npoHr3aHa NpoKISITUSIMU B aJpec 0OMAHIINKOB, MOJIb3YIOIINXCS HEBEPHBIMH BECAMHU.
JomosHuTe/bHBIIA MaTepuasa: B ocHOBe caMoOil MEpBOMl B UCTOPUM CHUCTEMBI BECOBBIX E€IMHHII,
JPEBHEBABUIIOHCKOM, JiexKall BEC 0JIHOTO XJIEOHOTO 3epHa — rpaHa. DTH 3epHa UMEIOT OJIMHAKOBBIM
pa3Mep, M caMOM NpPHUPOJON OHM YrOTOBaHBI JJIi MHCIIOJB30BaHMUS B KAYECTBE OTAJIOHA IS
B3BemMBaHus. Lleparonus naer oauHakoBble ceMeHa maccoit 0,2 r. TakumMu ceMeHaMu B KauecTBe
TUPEK C JPEBHOCTH MOJIb30BAINCH I0BETUPHL. DTy €IMHUILY MACChl Ha3BAIM «KapaTy.

V. 3a0auu:
1. VI3 HemoABWKHOM JIOAKK Ha Oeper MPBITHYJ MaJb4MK Maccoi 45 Kr, mpu 3ToM

nojka npuodpena ckopocts 0,5 m/c, a manbuuk — 1,2 m/c. KakoBa macca noaku?

2. Ha oxHo#l yaiike ypaBHOBEIICHHBIX PBIYAXKHBIX BECOB JICKHUT OPYCOK MbLIa, Ha
npyroit 3/4 takoro xe Opycka u emie rupsi maccoit 750 r. KakoBa macca 1iemnoro
Opycka mbLa?

3. B 3omoTom uepBonie Poccuiickoit mmniepun unctoro 3010Ta 66110 7,74 T, OJHAKO
Ha CaMOM Jielie OH umen maccy 8,6 r. KakoBo MpoleHTHOe coJepKaHue YUCTOro

30J10Ta B TOU MOHETE?

Camas BbICOKass Tpo0a 30JI0TBIX MOHET (MHBECTHITMOHHBIC 30JI0THIE MOHETHI) - «IISATH JCBATOK)»
(99,999% wuyucroro 3o070ta). [Ipoba 3070Ta — 3TO MapKUPOBKA, YKa3bIBAIOIIAs KOJHUYECTBO
MHWLTUTPaMMOB 30JI0Ta, KOTOPOE COACPKUTCS B 1 TpaMMe mpoOUpyemMoro CruiaBa.

Bonpocwi:

1. Tlouemy mokapHOMY TPYJHO YAEPKUBATH OPAHICIIONT, U3 KOTOPOTo ObET Boja?

2. Kakoe 3HaueHHE y BOJIOIIIABAIONIUX MTHI] UMEIOT IEPETIOHYAThIC JTATTKK?

3. Tlouemy mpu BICTpese MPUKIIA] BUHTOBKH HAJIO TUIOTHO MPUKUMATh K TUIeqy?

4. Kuprnuu BecHUT JBa KujiorpamMma U nosikuprnuya. CKOJIbKO KWJIOTPAMMOB BECHUT
KUpIu4?

3HaeTe M Bbl, KaK ApXUMe] MPUIyMall «B3BECUThY YUCIIO 1?7

o

[lynst mpoOGuBaeT ABe COCHOBBIE JIOCKM — TOJICTYIO U TOHKYIO. B kakoMm ciydae

OHa MOJIETUT Aaibllle: €CIM OHAa BHAYaJle MOMaJeT B TOJICTYI0 WJIM €CJIH OHa

BHayYaJie MomnajieT B TOHKYIO TOCKY?

/. Manpuuk OpocaeT KaMeHb C TPYKEHOU O0ap X U ¢ JErkod HaJyBHOW PE3MHOBOM
J0oAKH. B KakOoM ciydae KaMeHb MOJIETUT Aajiablie?

8. Kak oT Kycka mpoBOJIOKH OTpe3aTh C OAHOTO pa3a KycOYeK MPOBOJIOKH Maccou 1

T, €CJIM B BallleM PaCIOPSKEHUU €CTh JINHEMKA U BEChI C pa3HOBECOM?
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10.

11.

12.
13.

14.

V.
1.

2.
3.

4.
S.

VY exa4r,ycobaku — 100 r, y momaau — 500 1, y ciona — 4-5 Kr, y 4elioBeKa —
1,4 xr. Yero?

[Touemy OGOp1LIOB M OOKCEpPOB pacHpeAessiioT Ha COPEBHOBAHUSIX MO BECOBBIM
KaTeTOpUsIM?

[Touemy MBIBET JOKA, JIETUT MTULA?

Kax oOHapyXuTb, 4TO BEChI BPYT?

Kakoil w3 Ms4el, jKelle3HbId, IEPEBSAHHBI WJIA PE3UHOBBIM CUJIbHEE INPOTHUBOJAECHCTBYET
M3MeHeHHIo ero ckopoctu? I[Houemy?
Kto TOouHee Bcero onpeaenut Maccy Tela, B3BEIIUBasi €ro pyKoi WK Ha B3risia?
§ 18-20. Ynp. 6. 3agaun nns nosropenust Ne 19,20.
Hanbl nBa mapa. Kak, He uMmes BecOB WM MHBIX IPUOOPOB, CPaBHUTH MacChl ATHX HIapoB?
Caenaiite 310 1OMa.
Mo3kHO JI1 IPaBUJILHO B3BECUTh I'Py3 Ha HEBEPHBIX Becax?
Wcnonb3ys nuHENKy, 1Be MNPOOKU OT CIMYEYHBIX KOPOOKOB, HUTKH, U3TOTOBBTE pPHIYAKHBIE
Bechl. B kauecTBe pasHOBeca UCIOJIL3YITE MEITKHE MOHETHI
N3mepbTe cpennioro maccy 10-koneeyHoi MOHETHI.
Onpenenure cTeneHb MUHEPAIN3AallMK BOAbI U3 PA3HBIX HCTOUYHUKOB.
Buoumo, nem nuuezo, maxum o6pazom, niomHo2o 8 mupe.

Tum Jlykpeyuu Kap

§ Ypok 20/3 i IVIOTHOCTDH BELHIECTBA.

LEJIb YPOKA: BBecTH TOHATHE «IUIOTHOCTH BEIIECTBa» M HAYYUTh YYEHUKOB

OPUMEHSTH €T0 ISl U3MEPEHUSI MacC OJTHOPOAHBIX TeJl U CIUIaBOB.
TUII YPOKA: xoMOMHUPOBaHHBIN.
OBOPY][OBAHHUE: nabop Ten paBHOW Macchl, HAOOp Tel OJMHAKOBOTO O0BEMa

BECHI. £
IIJ/IAH YPOKA:

BcerynurensHas yacth (xr]
Onpoc
OO0bsacHenue
3akperuieHue —
Crans

3aaHue Ha IOM Aottt
Onpoc ¢ynoamenmanvuwiii: 1. Bzaumonerictsue ten. 2. 3MepeHne Macchl Tel.

agrwn e

3aoauu:

1.

JlBa dyenoBeka, cuasmye B joakax obmeit maccoit 200 m 600 kr, HaTAruBas
BEPEBKY NIIWHON 8§ M, HAUMHAIOT TPUOIWXKAThCS ApYyr K Apyry. Kakoi myTh
MIPOXOAUT A0 BCTPEUH Kaxaas JoaKa’?

. 3 nmyga MEIUM MACTCPp-MCAHHUK CACIa]l ITIOACBCYHHK, qaﬁHHK, KaCTproJIro Hu

camoBap. Kaxxnas Bemp okazaiace BTpO€ MacCUBHEW npenbiaynien. Kakosa macca
KaXXJI0ro u3aenus?

.Ona u Kons B3Becwnu cBou noptdenu. Becwl nmokazanu 3 u 2 kr. Korga onu

MOJIOKUIIM Ha Becbl o0a moptdernsi, Bechl nokazanu 6 kr. Ha ckoiibko ciBUHYTa

mikana Ha Becax? CKOJIbKO Becusi MopTdesid Ha camoM jielie?
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Bonpocwi:

1. IloueMy Xene3HONOPOXKHBIM COCTaB TPYyJHEE OCTAaHOBUTH, YE€M JIETKOBOM
aBTOMOOWJIb, ABMXKYIIHUICS C TOM &KE CKOPOCThIO?

2. Yetslpe yTeHKa U 1aTh rycsat Becar 4 kr 100 r, a 08Tk YTAT U YeThIpe T'yCEHKa
BecsT 4 Kr. CKOJIBKO BeCUT OAuH yTeHOK? 400 T

3. Ilodyemy TpyJHO XOAMTH MO PHIXJIOMY CHETY?

4. TloyeMy TpymHO pPa3OUTh OpeX Ha MITKOW omope (Ha TEpUHE) M JIETKO Ha
TBEPIO?

5. B kakoMm cnywyae opyaue Morio Obl NpU BBICTpeSie MPUOOpecTH OO0JNBIIYIO

CKOPOCTb, YEM BBUIETEBUINI U3 HETO CHAPAN?

KakoBa nocnenoBaTenbHOCTh JEUCTBUIM ITPU U3MEPEHUN MACCHI?

KakoBa nocnenoBaTeIbHOCTb JEUCTBUN NPU U3MEpPEHUN 00bhEMa Temna’?

Kak MOXHO U3MepUTh Maccy 4YepHOM JbIpbI?

© 0N

[Toyemy Harpy>xeHHbIi aBTOMOOWIL Ha OYJIBDKHOM MOCTOBOW JIBUKETCS

TJIaBHEH, YeM TaKou ke aBTOMOOMIIb 0e3 Tpy3a?

10. Kycok MbuIa 3a HEIENI0 «CMBUIMBAETCS» TaK, 4YTO BCE €ro pa3Mephl

yMEHBIIAIOTCSA B 2 paza. Ha ckonbKo qHEH XBAaTUTh OCTABIIETOCS Kycouka?

11. TloueMy npu BOMBaHUM TBO3/IA B TOHKYIO (paHEPY C3a/11 HEe MPUCIOHSAIOT TOMOp?

3aoaua:

1. Macca prytu oobeMoM 1 cm® paBHa 13,6 r. B Hell comepkutcs 4,1-10% atomos.
Haigure Mmaccy ogHOro atoma pTyTH.

I11. Tena, U3roToBIEHHBIE U3 PA3HBIX BEIIECTB, IPU OJMHAKOBBIX O0BEMAX HMEIOT

pa3Hble Macchl (B3BEIIMBAaHUC JATYHHOTO M QJFOMHHUCBOTO IMJIHMHIPOB U3 Habopa

TEJT JIJIS1 KAJIOPUMETPa MM IBYX PABHBIX 00bEMOB KUIKOCTEH ).

Oo0bem (V) — yacTh NPOCTPAHCTBA, 3AaHUMAEMAs TEJIOM.

Enuaunsr oobema: 1 MS, ln=1 ,Z[M3 = 0,001 MS, Ivma=1cm®=1-10%03

— Ilana, umo maxoe 1ump?
— Omo mo dice, ymo u deyumemp 8 Kyoe, MmoabKo HCUOKUIL.

HaoGopot, ecnu Tena, M3roTOBJICHHBIC W3 Pa3HBIX BEIIECTB, UMEIOT OJUHAKOBBIC
MAacChl, TO UX 00beMbI OyIyT pa3audHbI (IEMOHCTpAIHsSI T pAaBHOIM MaccChl).

W3 5TuX mpuMepoB MOKHO CHENaTh BBIBOJ, UTO TeJa o0beMoM 1 M°, H3TOTOBIICHHEIE
U3 pa3MyHbIX BELIECTB, UMEIOT pa3Hble Macchl. Hampumep, xene3o oobemoMm 1 M
umeer maccy 7800 kr, cBuder - 13000 kr (Mojekysiabl UMEIOT OOJNBIIYIO Maccy,
pa3IMYHO YHCIO MOJIEKYJ, IUIOTHOCTh YITAKOBKH). TakuM o00pa3oMm, pa3HbIC
BEIIECTBA UMEIOT PA3HYIO IUIOTHOCTH. [[MOTHOCTH moOKa3bpIBaeT, yemMy paBHa Macca
BewecTBa B oobeme 1 M (mmm 1 CMS). Ilpumep: JIbnuna oobemMoM 8 M UMeetr Maccy
7200 kr. Kakosa macca sbaa oobemoM 1 m>?

macca _
p =

m
NI0MHOCMb = — —
obvem \
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IliioTHOCTL (P) — CBOMCTBO BelIeCTBA 3aHUMATh OMNpeJdeJeHHbIH 00beM,
u3MepsieMoe OTHOIIEHNEM MACChI BelleCTBA K 3aHUMAeMOMY UM 00beMy.
Ennunneii miotHoctn BemectBa B CU siBisiercs 1 kr/m™: [p] = [xr/m’]; 1 ko/v® =
0,001 r/em® — 1 r/em® = 1000 kr/m°.

Tpumep: TInotrocts xenesa 7800 xr/m°> = 7,8 r/em® (Tabmuua 2 Ha crpanmie 50). Cpemsis
INIOTHOCTBH 3€MJIM COCTABJIACT OKOJIO 5,5 r/em®.

[110THOCTH OJTHOTO W TOTO K€ BEIIECTBA B TBEPJIOM, KHUAKOM U Ta3000pa3HOM COCTOSIHUH, a TaKKe
pu 3pa3HI)1x TeMIIepaTypax U NABICHUSX, PasiuuHa. IIpumepvl: puoa = 900 k2/m°, peow = 1000
Ke/M”, Peoo.napa = 0,59 ke/m®. Tabmuusl 3 u 4 Ha crpanuie 46.

II10THOCTH HAPSAMYIO 3aBUCHT OT TEMIIEPATYPHI H arPeraTHOr0 COCTOSIHUS BelleCTBA.
Unmepecnwiii npumep: Ecniu MpiciieHHO "pa3MaszaTh” BEMIECTBO ['ajJaKTHKH IO BCEMY €€ 00beMY, TO
CpeIHssI INIOTHOCTh MAaTePUU B HEM OKaXeTCs 5-10%* r/em’. Uepes 10™ ¢ mocie Hawana Bonbroro
BapbIBa cpeHsist IIOTHOCTH BeenenHoit cocrasmsura 10 r/em’.

V. 3a0auu:

1. EMxocTh Oanpu i1 OetoHna 1,5 m>. Takast eMKOCTb BBIOpaHa JJisl TOr0, YTOOBI €€
Macca ¢ 0ETOHOM He MPEBBIIIAIa TPY30MOIBEMHOCTH MMOBEMHOTO KpaHa, KOTOpast
paBHa 5 T. OnpenenuTe MWIOTHOCTh 0€TOHA, el Macca camoit 6aaeu 1,7 T.

2. Anma3s maccoii 20 kapaTt umeer oobem 0,6 em’, Ornpenenure MIOTHOCTh aaMasa.

3. MeTtayyinueckuii  caMOpOJIOK HENpPaBUIbHOW (POPMBI OCTOPOKHO OKYHYJIU B
HAIOJTHEHHYIO TPEXJIUTPOBYIO OaHKY ¢ KepocuHoM. Korma camMOpoJoK BBIHYIIH,
0aHKa oOKa3ajlach HANOJIOBHHY IycTod. OmpeaenuTe MIOTHOCTh MeTaylia, eCciu

Mmacca camopojka 11 xr 700 r.

4. Tletss monwp3yeTcsi HE COBCEM TOYHBIMHU JIMHEWKOW M Becamu. Pe3ynmbTaTbl M3MEpeHUN MOTYT
ObITh Kak OOJIbIlle, TAK U MEHbIIE HACTOALIUX 3HaueHui. [leTe M3BeCTHO, UTO MPU U3MEPEHUH
JUHENKON pe3ynapTaT OTIMYAETCS OT MPaBUJIBHOTO HE Oojiplle, 4eM Ha 5 MM, a ommuOKa
u3MepeHusi Ha Becax He Ooznee 50 rpamm. Ilers mosyumn cremyromue pe3yibTaThl: JJIHMHA
kupnuya 250 mMm, mupuna 120 mMm, TommuHa 70 MM, Macca 3 kr. B kakux mpezgenax MOXKET
M3MEHATHCS INIOTHOCTH Kupnuva? Yepes cioxxkenue % u uepe3 rpanunsl 1,23 r/em® 1o 1,67 r/em®

Bonpocwi:

1. U3BectHO, 4TO paBHbIE O0OBEMBI Ta30B MPH OJIMHAKOBBIX BHEITHUX YCIOBHUSIX
coziepKaT OJMHAKOBOE YUCJIO MOJeKys. [louemy Torma pasnnyaroTcs MiIOTHOCTH
razoB?

2. Yro 3HAYHT, YTO IUIOTHOCTH IPaHUTA paBHa 2,6 r/cm° win 2600 Kr/m°.

3. JIBa oIMHAKOBBIX OpyCKa IIACTUIMHA TIOJIOKIIIN APYT Ha Apyra. M3meHunace iu
IJIOTHOCThH TUIACTUIINHA?

4. CkoJbKko rajyioHOB OeH3uHa BMemiaetr 0ak aBromooumiiss BA3-2115 oobemom 43
1?1 ramnon ~ 4,4 1.

5. IlpaBuibHO JI1 TOBOPSIT, YTO JATyHB TSkKEJIEe xKeeza?

6. IlouyeMy MIOTHOCTPH Tella YEeTOBEKA U3MEHIETCS B cpemHeM ot 950 kr/m® 10 1050
Kr/M>?

V. § 21. Yop. 7. I[loaroroBUTHCS K BBIMOIHEHHIO Ja00paTopHOM paboThl Ne 5.
1. Iocrpoiite rpaduk 3aBUCUMOCTH MACCHI CTaKaHa C BOAOH OT 00beMa BOJIbl, HAIUTOHN B CTaKaH.
2. Yto oOmiero y 1 kr myxa u y 1 Kr cBUHIIa, U B UeM pazianyue?
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3
3. Pacnosioxxure o0bembl Ten B yObiBaromeM mopsiake: 30 mi, 450 cm™, 2,5 1.
4. Omnpenenute pacxo/ BOJbI U3 KpaHa. Kak OH U3MEHSIETCS B TCUCHHUE CYTOK?

Obvekmom husuyeckux HayK Cayxicam mena u ux coUCmad.

Agoeaopo
Vpox 2114 JIABOPATOPHAS PABOTA Ne 6:

«ABMEPEHMUE IVIOTHOCTH TBEPJOI'O TEJIA»
Kak n3mepuTh IJIOTHOCTH NECKA M CPEJHIO0 IVIOTHOCTH OJHOM NMeCYMHKH?
L[EJIb PABOTBI: HayunTh ydamuxcs U3MEPATH IJIOTHOCTb TBEPJOrO TEJa, 3aKPEMUTh HaBBIKU
II0JIb30BAaHUSI MEH3YPKOU M PBIYaKHBIMHU BECAMU.
TUII YPOKA: nabopatopHas paboTa.

OBbOPYJ[OBAHHUE: wmeH3ypKa, BEChl, pa3HOBEC, TEJI0 IPABUIIBHON reOMeTpUUECKON (OPMBI.
1IJIAH PAKOTHI:

1. BcrynurenbHas yacThb o—r—

2. Kparkuii ”HCTpYKTaX ‘

3. Brmonnaenue paboThl \

4. TlonBeneHHE UTOTOB - - f

5. 3amanne Ha TOM - J,,l “i A
I1. JlemoncTpawms 06opyIOBaHUS, KOTOpoE OYJET HCIONb30BaHO  hLLELL T e

YYEHHKaM TPH BBITIOJTHEHUH JTA0OPATOPHON PabOTHI.

I11. CamocTrosiTenbHOE BBIMOJIHEHHE PA0OTHI 110 ONMCAHUIO B YUEOHUKE.

1. H3mepenue macchl 1 00beMa Tejla HeNMPABUILHOI reoMeTpuuYecKoii (hopmMbl, onpenejeHue
a0COJIIOTHOM M OTHOCUTEJIbHOI MOTPEIIHOCTH Pe3yJbTaToB u3MepeHus (3).

2. Omnpenesenne NpudOIU3UTEILHON MIOTHOCTH Tea (4).

3. Omnpenaejienne a0COTIOTHOM M OTHOCHTEILHOM MOTPEIIHOCTH U3MepeHus mIoTHocTH (5):

Ap Am AV
= =+ )
p”P m”P V”’P
Ap = pwp’€; p = pup = Ap.
Bemuunna Mpp, KT | Vip, Mo Prips KT/M®
N3mepenue Jlononnumenvnoe 3adanue:.
OTHOCHTENbHAS TOTPEITHOCTh 1. Usmepenue MacChl

Pa3INIHbIX O6’beMOB
JaHHOTI'O BEIICCTBA U OMMPEACIICHUE €TI0 cpez[Heﬁ INIOTHOCTH.

5. 3MepeHune MIOTHOCTH Teja IMPAaBWJIBHOW TeOMETPHYECKOW (POpPMBI C IMMOMOIIBIO BECOB H
JIMHEUKHU.

6. I/ISMepeHI/IC IINIOTHOCTH XXUAKOCTH.

V. KpaTkoe moaBeieHre HTOroB pabOTHI.

V. 3agaum miis moBropenus Ne 21-23.

1. Ha‘lepTI/ITe Fpa(bI/IK, OTpa)KaI-OH_II/Iﬁ 3aBUCHUMOCTD IUNIOTHOCTH BOJAbI OT TEMIICPATYPHI.

2. I/ISMepLTC CPCAHIOIO IIIIOTHOCTh KYPUHOT'O HﬁHa, CO6CTB€HHOFO TCJa, KOCTAIIKM JOMHHO.

3. M3mepbTe MIOTHOCTh IPEYHEBOM KPYIIBI HIIH, HApUMEp, Topoxa.

Beov Hukocoa menvzs coenamv HUue20 YEHHO20, eCau He CEOOUMb
ABNEHUU K 2padycam U Usmeperusim, 0COOeHHo 8 Qusuxe.

A. Borvma

E Ypok 22/5 g PACYET MACCBI 1 OBEMA TEJIA 11O INIOTHOCTMU.
Iloyemy JUTP BOABI BECUT KUJIOrpamMm?
LEJIb YPOKA: HayuuTb y4aluxcs BBIYUCIATH MAacCy TeJla IO IUIOTHOCTH H
00beMy, a 00bEM — IO TUNIOTHOCTHU U Macce.

TUII YPOKA: xoMOMHUPOBAaHHBIN.
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ObOPY]]OBAHHUE: men3ypka, Tena NpaBUIIbHON 1 HENPaBUIbHON (DOPMBI.

1IJIAH YPOKA: oTHoTH, Waceus oStAml
1. BcerynurenbHas yacTh ~m
2. Ompoc :
3. OOwbscuenue m=p-V
4. Pemenue 3ama4 . m
A L m|

5. 3anmaHue Ha IOM ; \IV =z p Vv \

Onpoc gynoamenmanvusiti: 1. IImoTHOCTH BelecTna.

2. Kak u3aMepuThb MI0THOCTh TBEPAOTO, KHUJKOTO HIIM ra3000pa3HOro tena?

3aoauu:

1. [locne cHeromajga TOHKOCTEHHBIA OaK C TMOJHOCTHIO OTKPBITHIM BEPXOM OBLI
3al0JIHEH CHETroM HamojioBuHy. bak umeer ¢opmy kyd6a c pebpom 1 m. U3
coOpaHHOrO CHera Tmojaydwau 75 JUTpoB Bojbl. KakoBa TMJIOTHOCTH
CBEXKEBBITIABIIETO CHEra?

2. YUyrynusiii map nmeet mMaccy 800 T mpu o6beme 125 cv’. CIUIONIHO# 9TO map Mk
TTOJIBIN?

3. Onpenenure MacCcy OKOHHOTO CTEKJIa IJTMHOU 3 M, BBICOTOM 2,5 M 1 TosmuHou 0,6
CMm.

4. OnpenenuTe Maccy Bo3ayxa B KJIACCHOM KaOuHeTe JIMHHOK 10 M mupuHOM 6 M ¥ BBICOTOH 3 M.

Bonpocwi:

1. IlnotHOCTH amtoMuHMS B TBEpAOM cocTossHuu 2700 KF/MB, B JKAJIKOM COCTOSIHUH
2380 kr/m°. B 4eM mprUMHA TAKOTO H3MEHEHHS ILIOTHOCTH?

2. byrbika BuHa crouT 10 momnmapoB. Buno Ha 9 nosmapoB mopoxe OYTBUIKH.
CKOJIBKO CTOMUT mycTast OyThLIKA?

3. Mennywo nertanp Harpenu. M3MeHWnach 1M MpU 3TOM Macca JeTalii, o0beM ee,
wI0THOCTH? OTBET 0O0OCHYHTE.

4. Ha crone nexar MIapuKd paBHOM Macchl U3 pa3zHoro martepuaina. Kakoil u3
[IaPUKOB UMEET HauOOJbIINN pagnyc?

5. HNmerotcs meanblil KyO U map, mpu4eM IUaMeTp Iapa paBeH pedpy kyda. Macca,
KaKoro Teya 0oJIbIlle, €CJIM OHU CIUIONIHEIC?

6. C kakoil TOYHOCTHIO MO>KHO OIPEACNIUTHh IJIOTHOCTh TeJa, €CIM €ro macca
HU3MEpeHa ¢ TOYHOCTBIO 5%, a 00BeM ¢ TOUHOCTHIO 3%?

7. Kak m3aMepuTh TUIOTHOCTH BBITIABIIETO CHETa?

8. Kaxk usmeputs 00beM MeTasLIa, U3 KOTOPOTO CcaeaHa OaHka?

9. T'epom pomana U. Unnda u E. TletpoBa «3070TON TENEHOK» PACTUINBAIOT JIBE
MyJIOBbIE THUPU MJIsi TOTO, YTOOBI OMpEAeNuTh, HET U BHYTPU HUX 30JI0Ta.
[Ipennoxure Oonee Nerkui MyTh PelICHUs! MPOOIEMBI.

10. Kak omnpenenuTs MIOTHOCTh HEM3BECTHOW JKUIKOCTH, UCIIOJIB3Ys TOIBKO CTaKaH,
BOJlY U BECHI C PA3HOBECOM?

11. /IBa oAMHAKOBBIX SIIMKAa HAMOJIHEHBI JIPOOBIO: B OJHOM KpyIHas IpoOb, B
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npyrom menkas. Kakoil u3 HUX umeet 0oJbIIyio Maccy?
1. [Ins npakTtrueckux 1ieseil oueHb BaXXHO 3HATH TUIOTHOCTH BemiecTBa. MHxeHep,
HampuMep, co3laBas MallliHy, [0 00bEMY U IUIOTHOCTU MaTEpHUAlOB, UAYIIMX Ha
W3TOTOBJICHHE, MOXET BBIUYMCIUTHL Maccy Oyayiiedl MamuHbl. 3Has, Hampumep,
I0THOCTH Gemsuua (p = 710 ke/M°) B eMKOCTb XKEIe3HOTOPOKHOH ucTepHsl (V =
50 M), HETPYJIHO MOJICUMTATh Maccy OeH3uHa B nuctepHe: m = 710 kr/M>+50 M° =
35500 kr = 35,5 T.
m=p-V

Ecnm xe u3BecTHa Macca Tena, TO, 3Has IJIOTHOCTH BEIIECTBA, JIETKO OMPEACIUTH
obbeMm storo Tena. Hampumep, rpy3oBuk mpuBe3 3,2 T COCHOBOIO Jjieca, a €ro

IJIOTHOCTS ...7 CKOJIBKO KyOOB Jieca NMpUBE3 IPY30BUK?
m
V=—
,
[Touemy 3TOT crioco6 BeIUKCICHUS 00beMa Hanbosiee yaooeH?

1 1 - 06bem 1 Kr BOJIBI TIpU 4°C u HOpMasibHOM atMochepHoM nasneruu. 1 1= 0,001

3
M". Bo Bcem mupe 10 pa3 no cto rpamMm — Kusorpamm, a B Poccuu — nurp!

IpenoaaBarenb: — Ymo npunumarom 3a smanon maccol?

IK3aMeHyeMblii: — Bo @panyuu — niamunoso-upuoueswvlii yuiurop maccou 6 1 ke, a y nac — 1
JUMP OUCTMUTTUPOBAHHOU B0OL.

3aoauu:

1. KakoBa macca 5 1 kepocuHa?

2. MamuHa paccuMTaHa Ha NepeBo3Ky rpy3a maccoil 3 T. CKOJIbKO JUCTOB Kele3a
MOXHO TMOTPY3UTh Ha HEE, €CJIM JJIMHAa KaXJoro jucrta 2 M, mupuHa 80 cM u
TOJIHAHA 2 MM?

3. Iucrepna Bmemaer 2000 kr Boapl. Kakyro Maccy O€H3WHAa MOXXHO HAJIUTh B ATY
UCTEPHY?

4. C nomompi0 A03UMETpa ONPENEIUIU, YTO BBICOTA CJIOSI BBIMABIIMX OCAJKOB
paBHa 6 MM. CkosibKO BojIbI (110 Macce) BBITIAIO Ha ruiomaan 1 ra?

5. UenoBek aemaer B MUHYTY 15 BmoxoB, morjiomas 3a Kaxabld Baox 600 cm®
Bo3nyxa. Kakyio Maccy Bo3ayxa OH BIIbIXaeT 3a yac?

6. Macca omHoro Tena 60bllie Macchl APYroro Teia B 5 pa3, a INIOTHOCTh MaTepuana,
13 KOTOPOro M3rOTOBJIEHO 00Jiee MacCUBHOE Teno, coctaBnsgeT 0,8 OT MIOTHOCTH
MaTepuaia, U3 KOTOPOro M3TOTOBJICHO Oojee jerkoe Teno. HaiinurTe oTHOMIEHHE
o0BeMa MacCUBHOTO Teja K 00beMy OoJiee JIErKoro Tena.

7. Macca myctoit mos-nmutpoBoit OyTeuiku paBHa 400 r. KakoB ee HapykHBII 00BeM?

8. Macca KaHUCTpBI, TTOJTHOCTHIO HATIOJHEHHOW KepocruHOM, 24 Kr. Macca KaHUCTDHI,
MOJHOCTBIO HAMOJIHEHHOM BOJIOM, 29 Kr. KakoBa Macca myCTOM KaHUCTPHI?

Bonpocwi:

1. Kak ¢ noMouipto JTMHEUKN U3MEPUTh MacCy BO3AyXa B KaOuHeTte?

2. Kak m3aMeputh Maccy: Kycka IpOBOJIOKH, TOBAPHOTO Barona, 3emi, JIyHb1?
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3. Jlns mpoMBIBKM JeTalie UX OIMYCKaloT B COCYJl C KepocMHOM. B kakoMm ciyuae
YpPOBEHb KEPOCHHA B COCYJI€ CTAHET BBINIE, €CJIM B HEro MOrpy3uTh ACTalb U3
ATIOMHUHUS WM TaKOU YK€ MACChI JIeTallb U3 Meau?

4. Kakoil IauHbI TOJYy4YWiIcs Obl P U3 IJIOTHO YJOKEHHBIX APYT K JPYry CBOUMHU
[PAaHSIMH KyOHKOB 00BEMOM 1 MM° Ka/blil, B3ATHIX B TAKOM KOIHYECTBE,
CKOJIBKO UX COTEPIKUTCS B 1 M°?

5. JKene3Hblil ¥ aTIOMUHUEBBIA CTEP)KHU HMEIOT OJMHAKOBBIC CEYECHHUE M MacCy.
Kakoii n3 crepxxueit jymHHee?

6. Ha omnoii mauke Mosoka HamucaHo: macca Herto 1 kr. Ha apyroit mauke
Hanucano: 00sEM 1 1. Ilena oOeux mauek oauHakoBa. Kakyro u3 HUX BBITOJHEE
NOKyNaTh?

7. Kocmuyeckuii TypuCT, BBIXOASI U3 KOCMHYECKOTO KOpalysi B OTKPBITHIA KOCMOC,
10 HEOMBITHOCTHU YIApPWJICS KOJEHOM O TMOJJIOKOTHHK Kpecya. Mcmbitam nu oH
601167

8. Ormpexnenure Maccy Ted:

e MeIHOM IJIaCTUHKH 00beMoMm 0,4 CMS;

® CTAJLHOTO IIIApUKA, TIPU OINYCKAaHUU KOTOPOTO B MEH3YPKy, 0O0BbeM
COJIEP’KUMOT0 MEH3YPKH yBenuumics Ha 50 mir;

® TeJia, KOTOpoe ypaBHOBecwin Ha Becax rupbkamMu 40 T, 10 T, 1 T 11 200 mr.

9. Tlouemy cHer co BpeMeHeM TBepAeeT?

10. IloueMy Boja B siueiKax JJIsi IPUTOTOBJICHUS JIbJIa B IOMAIIHEM XOJIOJUIBHUKE
P 3aMep3aHUN BCIyYHUBAETCS ?

11. DiideneBa Gamus umeer Beicoty 300 M u Maccy 9000 1. Kakyro maccy Oyner
UMETh €€ TouHas Komnus BeicoToi 30 cm? Uemy paBHa Macca komapa?

12. Mbuto mpojaercs B KycKax JBYX pa3MepoB, HO OJMHAKOBOW (opmbl. boiee
KpynHBIM Kycok Mblia Ha 50 % miouaHee. Hackoiabko Oosbllie MbLIa B KPYITHOM
Kycke?

13. TloueMy Tak 0Ka3anoCh, UTO MJIOTHOCTh BOJABI MPU TEMIIEPATYPE 4°C paBuaa 1000
Kr/M°.

V. § 22. Yup. 8. 3agaumn miist nopropenust Ne 24-27.

Heeus uccnedosamenvckoii nabopamopuu. «O mom, HAO yem Mbl pabomaem ce200Hs, Opyaue
nooymMaiom moJibKo 3a6mpay.

1. Onpeznenurte MIOTHOCTH TeJIa MPABUIIBHON reOMeTpUYecKOil GOpMBI.

2. OmnpenenuTte MIOTHOCTh TBEPIOTO Tela HEMPABMWIbHOM (POPMBI, KOTOpPOE TOHET B BOJIE.

3. TlompoOyiiTe HaliTH BHYTpEHHUN 00BEM COCyAa HEMpPAaBUIbHBIN (POPMBI, MOJIB3YSACh BeCaMH U
HabOPOM THUb.

IToueMy MIOTHOCTS JIbJJa MEHBIIE TUIOTHOCTH BOJIBI?

Omnpenenure IIOTHOCTH TBEPAOTO TENA, KOTOPOE HE TOHET B BOJE.

Onpenennure MIOTHOCTD KUAKOCTH.

Ompenenute IOTHOCTH ra3a (MOKHO B JIaOOpaTOpPHH).

Cmoryr mu 40 dernoBek, (Maccoit mo 70 kr) momecTuThcsi B TenedonHO Oyake? OTBer
00s13aTesIbHO 000CHOBATh pacyeTaMHu.

N GA
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9.

Omnpenenure eMKOCTh IOPOKHETO CTEKIIIHHOTO (hJIaKOHA, HE OTKPBIBAs MPOOKH.

10. YcraHoBuUTE 3aBUCHMOCTbD IIJIOTHOCTHU APCBCCHUHBI OT €€ OpHUCHTAIUU 110 CTOPOHAM CBCTA.

B smoii ckazke nem nopsaoka —
Ymo Hu cnoso, mo 3azaoxa.
bopuc 3axooep

CnocobHocmu, Kak u MycKyibl, pacmym npu mpeHupogKe.
Braoumup Obpyues

g Ypox g PELHIEHHUE 3AJTAY

Yem oTsiuuaercs 301010 750 npo0bI oT miaTuHbl 999 npooni?

L[EJIb YPOKA: PemmTh 3a1aud Ha OIpPEAECIEHUE MacChl M IUIOTHOCTH TeENa.

Haxosxnenue 060beMOB TeJ MoKa3aTh Ha MPOCTHIX MPUMEpPaX.
TUII YPOKA: pemienue 3a1a4.

OBbOPYJ[OBAHHUE: MUKPOKAIBKYJATOP.
1IJIAH YPOKA:

BcerynurensHas yacTh
Onpoc

Pemenue 3amau

4. 3amanue Ha IOM

wn e

Il. Onpoc pynoamenmanwvnueui: 1. Pacuer Mmaccol 1 00beMa Tea Mo ero MiIOTHOCTH.

3aoauu:

1. Cxonpko amoMuHHEBBIX (isir o0beMoM 30 11 HEOOXOAMMO MOTPY3UTh B MALTUHY
nepes Moe3aKon Ha maceky, uroosl mpuBe3T 270 kr mena? (Pemuts 3agauy aAByMs
criocobamm).

2. lepeBsinubiii Opycok umeer maccy 20 kr. Kakoit cranet macca Opycka, eciau oJIuH
U3 €ro pa3MepoB YBEJIMYUTh B S5 pa3, a JBa JIPYrMX YMEHBIIUTh B JIBa pasa
KaKIBINA?

3. Haitnute 00BbEM MOJTOCTH BHYTPU CTEKISSHHOM IPOOKH, ecinu e€ Macca 75T, a eé
BHEIIHUI 066EM 40 oM.

4. Hes3naiika 3ax0TeJ] IPUHATH y4acTHE B KOHKYPCE CTPOUTENEH (PUTYp U3 MOKpPOTO
necka. JIJiss 3TOro OH TMOJHOCTHIO 3aMOJHUI OOYKY CYXHM I€CKOM, a TOTOM
MIPUHSIICS JIUTH TyAa Boay. CKOJIBKO BOJIBI yanoch BIUTh He3Haiike B 00uUKy, eciu
ILIOTHOCTB CYX0ro mecka 1500 kr/m>, a Mokporo 1900 kr/m®. 80 xr.

5. MoTOK MeAHON MPOBOJOKH CEYCHHEM 2 MM? HMeeT maccy 17,8 xr. Kak, He
pa3maThiBasi MOTOK, OIIPEACIIUTH JJIMHY MPOBOJIOKK? Yemy oHa paBHA?

6. JIisi IpUrOTOBIICHUS BUITHEBOTO CHPOIMA B KACTPIONIO BBUTWIM | JI BHUIITHEBOTO
BapeHbsl U 2 JI BOJBI, MIOCJIE YEro Bce Xopoilo nepememany. KakoBa mioTHOCTh
CHpOIIa, eCIH IUIOTHOCTD BapeHbs 1300 kr/m>?

7. Kene3Hplii W  AIIOMMHUEBBIM CTEP)KEHb HMEIOT OJWHAKOBBIC IUIOIMIAIU
MONEPEYHOr0 ceYeHus: U Macchl. CpaBHUTE JIJTMHBI TaHHBIX CTEPKHEH.

Bonpocwi:

1. [lomecTuTcs 11 B IUTPOBYIO OAHKY 5 KT pTYTU?
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2.3a ceMb CTHUPOK MBUIO YMEHBUIMJIOCH BIBOE MO KaXIOMY U3MEPEHHIO (B JJIMHY,

IIMPUHY U BBICOTY). Ha CKOJBKO CTUPOK XBAaTUT OCTaBIIErocs Kycka Mbuia?
B kakoti-mo cmenenu 06a 3mo moosce 6ocemp!
3. Kak onpenenuTs MIOTHOCTh MaTeprasa KaHLEIIPCKON CKPENKH.

4. B oa1MHAKOBBIX OyThUIKaX HAXOJATCS alleTOH U cepHas KucioTa. Kak, He OTKpbIBast
OYTBUIKU C OMACHBIM COJEPKUMBIM, OTJIMYUTH AlleTOH OT CEPHON KHUCJIOTHI?

5. Bpycok kBajpaTHOro ce4eHusi CO CTOpOHOM kBajpaTta umeet maccy 10 kr. Kakoi
CTaHeT Macca OpycKa, €clid ero JUIMHY YBEJIUYHUTh B JBa pa3a, a KKyl CTOPOHY
KBaJpaTa YMEHBIIUTH B JIBa pa3a’?

6. Kak ompenenuts JIMHY MPOBOJOKKM B MOTKE, HE pa3MaTrbiBas €ro, UMes BECHI,
pa3HOBEC U MacUITaOHYIO TUHEHKY.

7. Kak ompenenuTs TOJIIUHY TOHKOW CTEKJISHHOM IUTACTUHKH MPSMOYTOJbHOM
(GopMbI, ©Mest BeChbl ¢ pa3HOBECOM M MacmTaOHyro auHeiky? (HemocpemcTBeHHO
MU3MEPHUTh TOJIIIHHY TUIACTUHKY JTMHEHKON HEJb351)

8. Kak ompeaenutb CpelHIO IUIOTHOCTh CMECH JIBYX BELIECTB, €CIIM HX O0BEMBI
(Macchl) OJTMHAKOBBI?

1. 3a0auu:

1. YtoObl KecTh, UCTIONb3YyeMasl Il U3TOTOBJICHUSI KOHCEPBHBIX 0aHOK, HE pKaBela,
¢¢ TMOKPBIBAIOT TOHKMM cjoeM oyioBa (nyasr) u3 pacdera 0,45 r ma 200 cm?
ionaau kectu. KakoBa TojImMHA ClI0st 0JI0BA HA KECTH?

2. bouka oOwvemom 50 71 moBepXy 3amoyiHAETCs Ha 3uMy orypuamu. IL1oTHOCTH
BemiecTBa orypios 1100 kr/m°, a CpeIHss TIOTHOCTh OTYpIIOB B Kyde 670 Kr/M°,
CKOJIBKO JIUTPOB paccoiia Hy>KHO PUTOTOBUTH JIJISl 3aJTUBKH OT'ypPIIOB?

3. UekaHIIMKA MOTYT pacIIiomuTh 3070T0 a0 Tommuuabl 0,0001 M. Kakyro

IUI0IIA b OyIeT UMETH 30J10Tast (poJbra, M3rOTOBJICHHAS U3 30J10Ta Maccoi 2 17

4, YtoObl MOJIYYUTh JIATYHb, CIIABWIN Meab o0bemom 0,2 M u nuHK o0bemoM 0,05 M. Kakoi
IUIOTHOCTH OblIa mojydeHa jaryHb? (OObeM CIulaBa paBeH CyMMeE OOBEMOB €ro COCTaBHBIX
yacrei).

V. 3a ymp. 14 (3amaun Ha moBropenue temsl). [loproputs §§ 17-18.

1. Onpenenure 00bEM CBOETO TEJA U €r0 INIOTHOCTD.

2. CrexnsiHHBIM (IaKOH OT JyXOB 3alOJIHEH PTYTBIO M TUIOTHO 3aKPBIT MPOOKOH, TaKke
M3rOTOBIEHHOU U3 cTekia. Kak crnegyer mocTynuTh, YTOObI, HE BHIHUMAs MPOOKH, OMpPEIeIIUTh
Maccy HaxoJs1ieics Bo ¢iakoHe prytu?

3. Ompenenure, CKOJIBKO TpaMM cold conaepxkutcs B 1 1 Boael B Cpeau3eMHOM MOpe, €ciu
IJIOTHOCTh ATOW BOJBI MPH KOMHATHOW Temmeparype paBHa 1,028 r/em. TLIOTHOCTD pecHO
BO/JIbI paBHa 1 F/CMS, a TNIOTHOCTh MOPCKOU conu 2,2 r/em®.

. Ompenenurte SKCIEPUMEHTATIHHO TOJIIIMHY U INIOTHOCTH TETPAJHOTO JIMCTa OyMary.

. Ompenenurte MpoOLEHTHOE co/iepkaHue (TI0 Macce) 0JI0Ba B OJIOBSTHHO-CBHHIIOBOM MPUTIOE.

Cnopvme, 3abmyxcoaiimecs, owubaimecs, Ho, paou
boea, pasmorunaime, u, xoms Kkpugo — oa camu.
A. Jroma - coin

p01< 23/ KOHTPOJIBHASA PABOTA Ne 3
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NPUNOJNCEHHAs] CUNa — ecmb Oelicmeue, Npou3BooUMoe HAO mMeaoM, YmooObl

USMEHUMb €20 COCMOAHUA NOKOA UlTU PABHOMEPHO20 I’lpﬂMOJlMH@ZZHOZO OBUIICEHUS.

U. Hvromon
Vpox 24/7 CHUJIA. BTOPOM 3AKOH HBIOTOHA.

IMoyemy nTHIBI He Maga0T?

LEJIb YPOKA: [lath mpeacTaBieHue O CUJIC — IPUUUHE U3MEHEHHSI CKOPOCTH Tesa

u ero aedopmanuu. ChopMmynupoBaTh BTopoii 3akoH HbroToHa.
TUII YPOKA: koMOMHUPOBAHHBII.
OBOPY][OBAHUE: npyxuHa ¢ nepxareyiem, lapuk, Habop rpy3oB.

LIJIAH YPOKA:

BcerynurensHas yacThb
Ormpoc

OO0bscHeHne
3akperieHue

5. 3amanne Ha TOM

al

ronNnE

1. Onpoc pynoamenmanvueni: 1. Unepuus. 2. BzaumoaeicTaue Teu.

3aoauu:

1.

7.

2

Kakyro maccy umeer ky0 ¢ 1uiomanpio moBepxHocTH 150 cM®, ecinu MIOTHOCTH
3

BEIIECTBA, U3 KOTOPOTO OH U3rOTORBJICH, paBHa 2,7 r/cM™?

. Xene3nas u aaroMuHHUEBas ACTAaJIM UMCIOT OJMHAKOBEIC 00BEMBI. Haﬁ,IIPITe MaccCy

9THX JeTajiell, eciIM Macca JKeJIe3HOH naertanu Ha 2,75 T OOJbIIE MaccChl
AJIIOMHUHHUEBOM.

. IImaneTosor HCCIICAYCT MCTCOPUT. On BBIAICHUJI, YTO IIOJIOBMHA MCTCOpHTaA II0

00BeMy — JieJl IIIOTHOCTHIO P, TPETh 00bEMa METeOpUTa KaMeHb IUIOTHOCTHIO 2p, a
OCTaBIIAsICS 4YacTh — METAJUT IUIOTHOCTBIO 3p. HaliguTe CcpenHiow IIOTHOCTh
METEOpHUTA.

. IIpu cmemuBanuu 100 nutpoB Boasl U 100 nuTpoB crivpta miaoTHOCThIO 0,8 r/em®

OKa3aJioch, YTO CyMMapHbIH 00BEM yMEHbIIWJICA Ha S5 mporeHToB. Kakopa
IJIOTHOCTH MOJIYYEHHOTO pacTBopa?

. 3 3
. IInotHocTh OBcsaHO#M kKamm 1,10 r/cm™, a minotHocTh Macia 900 kr/m~. CKOJIBKO

Maciia Hago 1moJiokuTh B 100 T OBCSHOM Kalid, 4TOOBI CPEIHSS MUIOTHOCTD Y Kallln
3
¢ macjioM ctajia 1,03 r/cm™?

. 3
. IOBenupHOe ykpamenue (memouka) oOséMom 1,61 cM™ caemaHo W3 PO30BOrO 30J10Ta (CILUIAB

3050Ta U Meau) 750-oif mpoObl. CKOJBKO I'paMM MeIu m cieayeT J00aBUTh K IIeTOYKe MpU
neperuiaBke, 4ToObl B pe3ynbTaTe MOJy4dHsioch KpacHoe 30J0To 500-0if mpo6Os1? IlnoTHOCTH
30J10Ta U Meau pasBHbl: 19300 kr/m® 1 8900 kr/M°. Cunraiite, 4T0 06BEM CIITaBa paBeH cymMme
00BbEMOB KOMIIOHEHTOB.

KakoBa MI0THOCTh cMeCH M3 TJMILEpPHHA U CIHMPTA, €CIM 00BEM CIHUPTa COCTABISET MOJOBHHY
o0bema cmecu? Kak M3MEHHUTCSI OTBET, €CJIM Macca CIIUPTa COCTABIsIET OJIOBUHY MacChl cMecH?

Oxcnepumenmanvras 3adaua: llonb3ysich MEH3YpKOM, OTJieWTe B JaHHBIH BaM CTakaH 65 T
3
rimunepuna (p= 1260 xe/m”)

Bonpocwi:

1.

Kak yuutbiBaeTcsi uHepius Mpu cOpachlBAHMU C camoJieTa MapalloThcTa B
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3aJJaHHBINA ITYHKT?

2. I[louemy kopoHa I'mepoHa BbITeCHsIa OONBIIMI OOBEM BOJBI, YEM PABHBIN € IO
Macce CauToK 3o0si0ta? Mor num Apxumen pa3o0adyuTh MOILIEHHHUKOB, HE
HCIIOb3YS CIUTOK 30J10Ta?

3. Kak 0e3 MukpomeTpa ONpeAenuTh TOJUIMHY TOHKOTO JIMCTa aJTIOMHUHHEBOM
¢dosbru?

4. B crexnsHHON npoOke oT rpaduHa umeercs nonocts. Kak, He pazouBas npooOky,
onpeneniaTh o0beM 3Toi monoctu? Kakoe BaM moTtpeOyeTcs myis 3TOH 1enu
obopynoBanue?

5. [Ipu cTpouTenbCTBE MPPUTALMOHHBIX COOPYKEHHM YIUIOTHAIOT TpyHT. Kakoma
00BbEMHAs TUIOTHOCTh TPYHTA TOCHE YIJIOTHEHMS, €CIU KaXIbli KyOOMeTp ero
ocenaet Ha 10 cMm, a mepBOHavaIbHAs TWIOTHOCTH cocTanisiia 1400 Kr/M>?

I11. Kak mbI y»e roBopuiu, CKOpOCTh JABUXKEHHUS KaKOro-HUOYIb Tejaa W3MEHseTCs

TOTJa, KOTJla Ha HETo JIEUCTBYIOT APYrUe Tela, MpUYeM UX

AeicTBHe He cKkoMIeHcHpoBaHo (meMoHcTparms ¢ [1/[3M).

[Tpu B3auMoeMCTBUU ABYX TEJI YCKOPEHUE OOJIbIIE Y TOTO

TeNa, y KOTOPOro Macca MeHbIne (JIeMOHCTpaIys):

md, =-m,d,. UTo sBisieTcd NMPUYMHON YCKOpPEHHUs Tena B

NpUBEJCHHBIX NpuMepax? Bnusinue apyroro tena?! Uro
SIBIIIETCA MPUYMHON YCKOPEHUS MYyJIM B MOMEHT BBICTpEJia
(BNHMsIHUE TIOPOXOBBIX Ta30B), KapeTku (MarHuT), MoJjoTKa (rBo3ap)? M3 dopmysbl
CJIENIYeT, 4TO JJIsl BBIYMCIICHUS YCKOPEHUS TIEPBOTO Tella HEOOXOAMMO 3HATh My, ap U
m, (mpuMep ¢ TOJeTOM cHapsiga). Kakue Tena JAEHCTBYIOT Ha CHapsja BO BpeMs
nosiera? 3emisa?! Bo3ayx? CompoTuBiieHHMEM BO3JyXa MOXHO mpeHeOpeun! Urto
HY>KHO 3HaTh apTHILIEPUCTY, YTOOBI BBIYHUCIUTH YCKOPEHHE CHapsiga M ONpPEeIeTUTh
€ro rmepeMelieHue B J000M MOMEHT BpeMeHu? [louemMy HEBO3MOXKHO H3MEPUTH
yckopenne 3emiu? BiausiHuMe o0aHOro Teaa Ha JApyroe B (u3dNKe KOPOTKO
Ha3bIBAIOT CUJIOM.

ma =-m,a, = F,, wim —-m&= m,a,= F,—» F=md - BTopoii 3akoH HeroToHa.

Ecnun BBI IIPHU3HACTC, YTO B OTCYTCTBHUC KaKUX-1100 CHJI TeJIo 6y,[[eT JABUI'aTbCA HpHMOHHHCfIHO
U C TIOCTOSIHHOM CKOPOCTBIO, TO BaM OCTAHCTCsA OAWH MaJICHbKUI moiar, YTOOBI JoraaarbCsa, 4To
HquHHOﬁ HU3MCHCHUS CKOPOCTHU TCJIa ABJIACTCA IMPUIIOKCHHAA K HCMY BHCIIHAA CUJIA.

Cuia npeojojieBaeT HHEPUMIO U BbI3bIBAET YCKOPeHHe!

JeiicTBHe CHJIBI HA TeJIO BCEr1a MPUBOAMT K ero aedopManum (IEMOHCTpaIUs).
OOBIYHO H3MEHEHHE q)OpMBI HACTOJBKO HC3HAYUTCIBHO, 4YTO HeBOOpY)KéHHBIM rjia3oM OTOro
YBUIACTH HCJIb34. OJ_'[HaI(O C NIOMOHIIbKO CBEPXYYBCTBUTCIILHBIX HpI/I60pOB MOKHO Y3HATb AK€ O
CaMbIX HC3HAUYUTCIIbHBIX U3SMCHCHUAX PA3SMEPOB TCJIA.

Ipumepvr cun: Cuna tsokectu (BiusHUE 3eMIM), CWIa YHNpyroctu (BJIMSHUE TPYKUHBI), CHIIA
TpeHusi (BIMSHUE CTOJIA), MarHUTHAs cwia (BiusHHEe MarHuTa). Cuiia MOXET OBbITh OOJIBIION WK
MaJIeHbKOH (JI€eMOHCTpalusi ¢ NPY)KHHOW M T'Py30M, KOTOPBHI B TEPBOM Cllydae YACPKHBACTCS
pr)KPIHOfI BCPTHUKAJIBHO, 4 BO BTOPOM — IIEPCMEIIACTCS T OpI/ISOHTaHBHO).
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Cuina — pusnueckas esnuuHa. Yem 0oJible cuia, 1eiiCTBYOIIASI HA TeJI0, TeM
¢ 0O0JbIIMM YCKOpPEeHHEM OHO aABWKeTcs. Cuiay BO MHOTHX CIy4yasiX MOXHO
paccuuTaTh MO MPOCTHIM POPMYJIaM UM U3MEPUTH C MOMOIIBIO JUHAMOMETPA.

3|Tu

3Has cuiy, AefiCTBYIONIYIO HA TeJ10, MOKHO BbIYHCJIUTD €r0 YCKOPeHHe: a =

M H .
[a]= {—} = {—} OouHakosvie npudUHbL NOPOAHCOAIOM OOUHAKOBbIE OUCTBUS.
KZ

U. Horomon
BniBoabI:

e Bcesikasi cmiia uMeeT CBOMM MCTOYHUKOM KaK0e-TO TeJo.

e Cuia — NIpUYMHA U3MEHEHUS CKOPOCTH (YCKOpeHHMs) TeJla.

e HamnpasieHue yCKOpeHHs BCer/ia COBNagaeT ¢ HANPABJIEHUEM CHJIbL.

e Cuiua Bceraa npuBoAMT K AedopManuu TeJa.

e Enqunnna cuiabl: 1 vporon (1 H) — 310 cmia, koropass teay maccod 1 Kr

Ke-M
2
C

cooGmaer ycxopenne 1 m/c>. [F]=[H]= { } Eauanua cuiibl He pyoJib

U He 10/U1ap, a4 HBIOTOH!
Cuaa (F) — CBOMCTBO TeJI 0Ka3bIBATh BJIHMSIHHE HA JAHHOE TeJ0, NPUBOAsLIEE K
ero aedopManMu WIH HN3MEHEHMI) CKOPOCTH, H3MepsieMOe IMHAMHUYECKH

NMPoU3BeIeHNEeM MACChl HA YCKOPEHHe TeJia.
Ecnu nBa nebuna — 310 cuiia, TO 3TO 3HAYUT, YTO OJIMH U3 HUX Macca, a IPYro — yckopeHwue!
B3anmopelicTBue AByX CBOOOTHBIX TeJI: mM,&d, =-M,a, . E,—-F,

Tesa [aeHCTBYWT JApPyr Ha Jpyra ¢ CHJIAMH,
HAMNPABJEHHbIMHM BI0Jb OAHOM M TOM Ke NPAMOHU, PABHBIMHM IO MOIAYJIIO U
MPOTHBONOJIOKHBIMH 10 HanpapJjieHuio (TpeTuii 3axkon HeioToHa).

Ecnu kmo nasicumaem nanvyem na kamenvb, mo u naiey e2o makice HadCUMaemcst KamHeM.
Hcaax Hvromown

Cwita HUKOT/Ia HE MOXET OBITh OJHA, a TOJBKO COBMECTHO C JIpyroi cuioi. B
KaXJIOM CJIy4a€ OJHO TeJI0, HAalpUMEp, MOJOTOK, AEHCTBYET Ha JpYyroe Telo,
HarpuMep, reo3ib. B CBOI0O ouepenp rBo3[b JIEUCTBYET HA MOJOTOK, MOTOMY 4YTO
CKOPOCTh MOJIOTKA MPU KOHTAKTE C TBO3JEM OBICTPO YMEHBIIIAETCS IO HYJIS.
[Tucromer (mpyxwunHa, mpoOKa, Kopmyc OT ¢aomactepa) W cHapsn (IIapuK).
JleMOHCTpaIys B3aUMOJCHCTBUS MPYKUHBI C MIAPUKOM (SIBJICHHE OTJayu), Teja C
3emjiel (CHapsI majgaeT BHM3), Tejla ¢ JAOCKOW. CHJIbl B3aUMOJAEHCTBHSI — CHJIBI
OJTHOM NMPUPOJbI, NPUJI0KEHbI K PAa3HBIM TeJIaM M He MOIYT YPABHOBEIIUBATH
Apyr apyra. Ilpumepol: urypucTka OTTaJIKHBACTCS OT OOPTHKA, MPOIECC XObOBHI,
TMOJIET MITUIIBI, TPABUTAIIMOHHOE B3aUMO/ICHCTBHUE TeJla U 3€MIIH, PEaKITUs U BEC.

V. 3a0auu:

1. Yenosek mMaccoit 50 kr, CTOsI Ha KOHbKaX, OTTAJIKUBAET OT CEOs mMIap Maccou 2 KT ¢
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cuinon 20 H. Kakue yckopeHMs moaydar Npu 3TOM 4enoBek M map? Tpenuem
npeHeopeyb.

2. [lopoxHuU# rpy30BOi aBTOMOOMIIb MAacCOM 5 T HAUMHAET IBUXKEHHUE C YCKOPEHUEM
0,3 wm/c®. Tocie 3arpy3Kd NOpU TOM K€ CHJIE TATH OH TPOTaeTcsi C MeECTa C
yckopenuem 0,2 m/c?. CKOJIBKO TOHH rpy3a IpuHsI aBTOMOOWIIH?

3. Mgy maccoit 0,5 xr nocie ynapa, aisiaierocst 0,02 ¢, mpuoOperaer 2 y

ckopocTh 10 M/c. Haiitu cuny ynapa. e

4. 13 cTBOJNIA MyUIKK JAJIMHOM 1,8 M BbUIeTaeT cHapsia Maccoil 16 kr.

Cuny naBiieHUs MOPOXOBBIX Ta30B MOKHO CUMTATh MOCTOSIHHOW M paBHOM 1,6:10°
H. Onpenenute ckOpocTh CHapsija B MOMEHT BbIJIETa U3 CTBOJIA.

Bonpocwi:

1. Kakue Tena B3aUMOJACHCTBYIOT MNpU NaJACHUM KaMHS, JBM)KEHUM CITyTHHUKA,

aBTOMOOWJISI, TAPYCHOM JTOAKHU ?

[Touemy M4, OpOIICHHBINA BEPTUKAIBLHO BBEPX, MAJACT HA 3€MITIO?

Kaxkue cuibl 3aCTaBISIOT MapalllOTUCTA IBUTATHCS K 3eMIle?

Yem KkpyriHee KUBOTHOE, TEM MEHEE pe3Ku ero ABmkeHus. [louemy?

[Touemy OTKJIOHSIETCS BETKA, C KOTOPOM BCIIOPXHYJIAa ITUYKA?

o0k owN

[IpaBna nu, 9TO B HEBECOMOCTH MOKHO a0COJIFOTHO 0€300JIe3HEHHO YIapsAThCS O
CTEHKH M 3aJIeBaTh ITOTOJIOK T'OJIOBOM?
7. llpuBenute mpuUMeEpbI, KOTJa JIBE CHUJIbI, MPUIOKECHHBIE K TENy, KOMIECHCUPYIOT
JIpyT Apyra?
8. Cornacusl 11 BBl O clienyomuMu yTBEPKACHUSIMHU:
e Eciu Ha Teno He IEUCTBYET CHIIa, TO OHO HE JBHKETCH,
e Eciu Ha Telo nepecTaer J1eMcTBOBAaTh CUJIa, TO OHO OCTaHABIM BACTCHI.
9. Kak aBuxercs Teno 00IbIION MAacChl O AEHCTBUEM MAION CHUIIBI?
10. Her nmu ommOku B yTBepKaeHun: «Bcesikas Macca moener Jalibliie Torja, Koraa
BBI €€ JABUTE, HE TOJBKO CHJIBHO, HO U JIOJITOY»?
11. Ilocne HOKOayHa, onupasich Ha TpeTUH 3aKOH HbIOTOHA, MOYKHO CMEJIO TOBOPUTH:
«Ox, u nan s eMmy ceroans!». Tak nu 310?

V. § 23.
B kxunaweu uene sanynui,
Bonua, 6nucmas, 3axoouna —
Ee yoc manem, manem Cuna
Bcexoosweu 3a mopem Jlynur.
U .A. bynun
m ABJIEHUE TSATOTEHUSA. CUJIA TSXKECTMU.

=+

IMouemy Bojaa TeyeT cBepXy BHU3?
LEJIb YPOKA: ]Jlatb mnpeacTraBiieHUE O TATOTEHUM; BBECTH IIOHSITHE «CHJIA

TAKECCTH».
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TUII YPOKA: kKoMOMHUPOBAHHBII.
ObOPYJ[OBAHHUE: OQJIITUCTUYECKUI MHUCTOJET, NMPY>KUHA, HA0Op TPYy30B,

1p

nu6op I1JI3M, npobka, kopmyca ot ¢gomacTepa.
IIJIAH YPOKA: «Kozoa oonascovl, 6 dymy noepyorcen,
1. BerynurenbHas 4acTh Yeuoen Hviomon sabnoka naoenve,
2. Ompoc On 8vi6en npUMAHCeHUs 3aKOH
3. OObsicuenue U3 smoeo npocmozo nab.00ensbsy.
4. 3akperuieHue IDic. Bavipon. /{on Kyan, necrno X

1.
3a
1.

5. 3anaHue Ha JI0M
Onpoc ¢pynoamenmanvusoiii: 1. Cuna. 2. Bropoii 3akon HeroToHa.

oauu:

[lon pedcTBUEM HEKOTOPOM TOPU3OHTAIBHOM CHIIBI TeNlekKKa MpUoOpeTaeT
yCKOpeHue 2 m/c’. Ecnu Ha TEJIEKKY MOJIOKUTHh TI'Py3 Maccoil 2 Kr, TO IOJ
JEHUCTBUEM TOM e CHIIbI YCKOpEHHE TeliexKku Oyaer 1 m/c®. Haiigute Maccy

TCIICKKH.

.I/I?)BGCTHO, 4qTO CHapsan Maccou ABAALATb KHJIOTPaMM CO CKOPOCTBIO IIATBCOT

MCTPOB B CCKYHAY BBUICTACT U3 OPYAHA 34 JABC TBICAYHBIX CCKYHIBI. OHpCJICJII/ITB

CPCOHIOIO CUITY OABJICHUA ITOPOXOBBIX I'a30B.

. CamoneTr Maccoit 2 T pasroHsieTcs moja aekicrBueM cuibl 6 kH. KakoBa Oymet

CKOpPOCTb CaMOJICTa 4CPEC3 20 C, €CJIM BHA4YaJIC OH TTOKOMJICS?

Bonpocwi:

1.

N o O ko

10.

11

MoskeT 11 aBTOMOOWJIb ABUTATHCS PABHOMEPHO IO TOPU30HTAIBHOMY IIOCCE C
BBIKJTIOYEHHBIM JIBUTATEIIEM ?

Manpyuk HOEpPKUT HA HUTH METAJUIMYECKUN IIapuk. JlelcTBUE Kakux Tei
B3aMMHO KOMIICHCUPYIOTCS, €CJIA [IAPUK HAXOAUTCS B COCTOSIHUM MOKOS?

B kakoMm cityyae A€HCTBYIOIIME HA TEJNO CUJIbI CUUTAIOTCS OAMHAKOBBIMU?

3a4yeM Ky3HEUMKY JJIMHHBIC 3aJIHUE JIanKu?

[Tocne moTHOrO 06€a M3MEHUTH Ballly CKOPOCTh 3aMeTHO TpyaHee. [Touemy?
Yo sBISETCS NPUYKMHOM, a YTO clIeAcTBUEM B Gopmyie: F =ma.

[Touemy, Korga Bbl HMAETE MO IUIBIBYIIEMY IO BOJAE OpPEBHY, OHO JABUIKETCA B
MIPOTUBOMOJIOKHOM HaIpaBiIeHUU ?

VYckopeHne pakeThl BO3pacTaeT Jake B TOM cllydae, €cliM JAeHCTBYyIolas Ha Heé
cujia octaetcs mocrosHHou. [Touemy?

Jleonapno na BuHumM yTBepkJaj, 4TO €CJIM CHJIa MPOJABUHET TEJIO 3a JAHHOE
BpeMsI Ha HEKOTOPOE paCCTOSHHE, TO MOJOBMHHAS CuUJa NPOJBUHET €ro Ha
MOJIOBUHHOE PACCTOSIHUE B TO k€ Bpems. Tak i 310?

Kak Oyner nBuraThCsi pakeTa, €ci Ha Hee JCHCTBYET: a) MOCTOsIHHAs cuia; 0)
MIOCTOSIHHO yObIBatolIas cuia?

. Kak ocnabute cuny yaapa 6acketO0IbHOIO Msi4a, JIOBSI €ro pykamu?
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12. JIBa BaroHa pa3HbIX MaccC JIBHXKYTCSI C OJMHAKOBOM CKOpocThio. Kak m3ameHuTcs
CKOPOCTb BaroHa, €CJju NPUIOKUTh K HUM OJIHY U TY ke CUITY, IPETSITCTBYIOIIYIO
nerkeHnio? Kakoil u3 BaroHoB paHbIIE OCTAHOBUTCS?

13. O BeTpoBO€ CTEKJIO JBHXKYILETOCS aBTOMOOWIS yaapuiach myena. CpaBHUTE

CWJIBbI, ICHCTBYIOIIME HA MYy U aBTOMOOUIIb BO BpeMsl yaapa.

14. B xakux (hpazax HCIIOIB30BaHO (U3MYECKOe MoHATHE "cuia': cuila BIacTH, CHIa yaapa, Chiia
BOJIM, MHOTO CHJI TOTPAu€HO Ha PEIIeHHE TOH 3a/1auu, BOOPYKEHHBIE CHIIBI?

[11. [IleMoHCcTpamust qBUKEHUS Tenna, OPOIIEHHOTO TOPU30HTAIBHO (MaJCHUE MapuKa
B COCY/ ¢ meckoMm). JleMoHcTpalus 1ojiera Kopiyca oT (joMactepa, BbUICTEBIICTO
U3 caMOJIeIbHOTO MucTojieTa (MpyxuHa c mpoOkoil). Ilouemy Tenma mamaroT Ha
3eMit0? Jlpyrue npuMepsl MPOSBICHUS TATOTEHHS Ha 3€MJIE: NAJICHUE Kallelb OIS,
TEYEHUE BOJbI B peKe. 3emilsl MPUTATUBAET K cebe Bce Tena, JIJIEH, BOy MOpEH,
noma. JlyHy, uckyccrBeHHble cryTHUKU. He Oynp TsaroTeHus, 3actaBuTh JlyHy
JIBUTATHCS BOKPYT 3eMJIM MO OpOUTE MOT OBl CTaJIbHOM TPOC IUIOMIAIBIO CEUEHUS
HECKOJIBKO TBICSIY KBAJPATHBIX KWJIOMETpOB. Ho M 3TH Tena MpUTATHBAIOT K cebe
3emuto. [Iputskenue JIyHbl, HampuMep, BbI3BIBACT HA 3eMJI€ MPUIIMBBI U OTIUBBI

(BepTHKaNBHEBIE IEpPEMEIIEHNs TOBEPXHOCTH 3eMIIM BO BPEMs TIPHIIMBA COCTABIAIOT OKoIo 30 cMm).
[IpunuBHoe Tpenue. Tpu Muuapia JeT Ha3aJ 3€MHbIE CYTKH COCTABIISUIM BCETO JIEBSITH YacoB.

Ananornuno: 3emisi — Connne, ConHue — ueHtp [amaktuku, [‘amakthka —

CBCPXTAJIAKTHKA, CBCPXTAJIAKTHKA — Bcenennas.
[1naneTs! He OBMXKYTCS MO MPSIMOW JMHHUU B MPOCTPAHCTBE, MHAYEe OHM HUKOT/AA Obl HE BEPHYIUCH
Y HE MOCETWIA HAaC CHOBA. JTO JIUIIIb 03HAYAET, YTO KaKasi-TO CUjia JIEUCTBYET Ha IUIAHETHI.

B3aumHoe npuTsKeHHE BcCeX TeJ BO BceleHHOM HA3BIBAIOT BCEMHPHBLIM
TATOTEHHEM.
Cuia Tskects (F, ) — cuiia, ¢ KOTOpOii 3eMJist IPUTATMBAET K cede Tello.

F=md—> | Fr=mg Bce, umo noonumaemcs, 0014#CHO nadame.
Hcaax Horomon

Cuia Tsi2KeCcTHM MPONOPUMOHAJIBLHA Macce Tesia (IEMOHCTpAIUsl C BEPTUKAIBHBIM

MPYKUHHBIM MasATHUKOM ). JIeMOHCTpanuu NposiBIECHUS CUIIbI TSKECTH:

1. Ha HUTH BUCHUT IIAPHK, TIOCTIE YETO HUTh MEPEIKUTAIOT.
2. Ms4 ckaTbIBaeTcsi C TOPU3OHTAIBHOM IJIOMIAAKK M MaJaeT Ha 3eMiIo o F
KPUBOJIMHEWHOW TPACKTOPHH.

Ha gepTtexxe cuiy n300pakaroT B BHJIE€ OTpE3Ka MPSIMOM CO CTPETKOM 1
Ha KOHILIE, KOTOPBIM yKa3bIBAeT HampasieHue cuiibl. Hayano orpeska

— TOYKA NPWIOKeHus cuibl. [[JinHa oTpe3ka NponopuHoOHAIBLHA MOAYJII0 CHJIBL.
«ITacmopT» cUJIbl: MPUPOIA, MOYJTh, HATTPABJICHHUE, TOYKA TTPHIIOKCHHUS.

<<HacnopT>> CHJIBbI THA/KECTH: . m I

a,
e Ilpupona (rpaBUTALHOHHAS); ¢ Fr.
e Monyasb (F, = mg);
e Touka npuwioxkeHus (LEHTP TAKECTH TeJIA);

e Hamnpasienue (kK ueHTpy 3emin).
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B3aumopeiictBue cB0OOOHO MajaloIIero BOJIM3U MOBEPXHOCTH 3eMJIU Tella ¢ 3emiiei,
Cunpl B3auMozeicTBus (cuibl "aedcTBUA" U "MPOTUBOAECHCTBUA") NMPUIONKEHBI K
pPa3HBIM TENaM, BCETIa PABHBI 10 MOYJIIO, IPOTUBOIIOJIOKHBI 10 HANPABJICHUIO U HE
MOT'YT KOMIIEHCHPOBATH IPYT APYra.

Cuiibl B3aMMOJeiCTBUSA — BCer/ia CUJIbI OAHOM MPUpPOAbI!

Munnuonst 1r00eil sudenu, kak nadarom s010Ku, Ho moavko Heromon cnpocun nouemy.
bepnapo bapyx
JonoaHurtenbHass uHpopmanus: B3aumoneiictsue 3emiin u JIyHsl. MbIcIeHHbIE SKCIEPUMEHTHI
¢ yBesnmueHueM mMacchl JIyHbl U 3emiin, pacCTOSTHUSL MEXKy HUMH (0O0CYXICHHE Ha YepTexe). 3aKOH
mM

BcemupHoro  Tsrotenus:F, =F, =F ~ 3aKoH M -
T1p Ty r2 F F m
ch B
BCEMHUPHOTO TATOTEHHSI SIBIISICTCS OOIIUM JIsl TIaAFOIIEro
g0oka ® ans  JOBWOKeHHs TuiaHer Bokpyr CoiHIa
(yHUBEpCAIBHOCTH). M E E 3m
OcHOBHbIE 0COOEHHOCTH CHJI TATOTEHUS: G—> T T
e YHuBepcaJbHbIE. M
e Bceraa cuiibl npuTSIKEHUS. F, = 3
e VX HeJIb3sl IKPAHUPOBATh. > < =y
e [leHTpajbHbIe.

JonoanurenbHass uH@opmanusi: OOBACHUTH TPaBUTALMOHHOE B3aWMOJEWCTBHE YAAJIOCh C
MOMOIIBIO MOHITHUS 0COOOTO BHJa MaTepUU - TPABUTALMOHHOIO Nojs. YTto mroau 3HAIOT 0 HEM?
To, uto: 1) 0OHO MaTepuanbHO; 2) MOPOKIAETCS BCEMH 00BEKTaMH, UMEIOIITUMHU MaccCy, U JCHCTBYET
Ha BCe Jpyrue MmaTepuaibHble OOBEKTHI; 3) CKOPOCTh PAaCHpOCTPAHEHHS paBHA CKOPOCTU CBETa
(3KCTIEpUMEHTOB, TOATBEPKIAIOIINX 3TOT BHIBOJ TEOPUU OTHOCHUTEIBHOCTH, MOKA BBHITIOJHUTH HE
yAJIoCh); 4) OT HETO MOKa HE HAIILIM 3KpaHa (JIsl TOr0 HEOOXOMMO UMETH TEJIO0 C OTPUIATEIIBHOM
Maccoit).

AHeknor. Pusuxy Hcaaxy Hvromowy ynano na 20108y sA010KO, U OH CHOPMYIUPOBAT 3AKOH
scemuprozo msecomernus. Cmpoumento Heanogy ynan Ha 20108y pa3zeoo0HOU Kitod. Ymo ow
cghopmynuposan, omedecmseHuble UI0N02U NOKA PACUUPPOBAmb He MOSYM.

I'oBopsT, ObLTH CiTyyau, KOT1a AaMbl B AHTJIMK OTKa3bIBAJIM JKEHHUXAM, €CJIH T€ He ObUIH 3HAKOMBI C
teopueit HetoToHa.

V. 3a0auu:

1. bomun ®opmynbi-1 pasronsiercs n0 ckopoctd 100 km/4 Bcero 3a 2 CEKyHIBI.
Breruncnure cpeaHio Cuiry, JEHCTBYIONIYI0 Ha MAIIMHY BO BpeMs pas3roHa.
N3BectHO, yTO Macca 6onuaa paBHa 550 kr.

2. Kakas cuiia HeoOXoauma 11 TOr0, YTOOKI 32 5 ¢ OCTAHOBUTL aBTOMOOMIIb MacCOM

1500 kr, qBUXKYyImuUKAcS co CKOPocThio 90 kM/4a?

3. Kaxkoif 06beM BOIbI HAXOJUTCS B COCY/E, €CIIU Ha Hee JeiicTByeT cuia Tsbkect 150 H?
4. Kakoil Macchl IITaHTy YYEHHK MOKET MOJHATH Ha JIyHe, eciii Ha 3emiie OH MOJHUMAET LITaHTy
maccoit 20 kr? YckopeHnue cBo00AHOTO najieHus Ha JIyHe B 1IecTh pa3 MEHbIIIE, YeM Ha 3emiie.

Bonpocur:
1. Kakas cuna TsoKkecTu AeicTByeT Ha s1010k0 Maccoi 0,2 kr?
2. OpwHakoBas M CHWJIa TSOKECTH JICWCTBYET Ha JBa OJMHAKOBBIX IIIapa, OJIWH U3
KOTOPBIX IJIABAET B BOJIE, @ APYTOM JIEKUT HA CTOJIE?
3. Tlouemy amepuKaHIBI, KOTOPHIC XUBYT MPSAMO TOJ HAMH Ha JIPYrOil CTOpOHE
3eMJIM, HE CBHIIUTKOTCS C TJIAHETHI KaK TOpoXx?
68



4. Macca BTOporo Teina B JBa pa3a Oojblle Macchl mepBoro. CpaBHUTE CHIIBI
TSOKECTH, JEUCTBYIOIIME HA 3TU Tela.
Ilouemy B ropy BE3TH TaUKy WJIM CAaHKH TSKEJEE, YEM C TOPBI?

Moxno i cuitot 20 H mogHATs Tpy3 Maccoi 2 Kr?
o o o o y R e 3 “‘\‘
C xako# CUJION TeJI0 MAacCcoil 2 T AEUCTBYET Ha 3eMJIIO? | 2 T o)

Mpunus

© N o a

B dyem npuurHa BOBHUKHOBEHUSI OKEAHCKUX MPUITUBOB?
Ecnu mpl MBICIIEHHO nepeHeceMcs Ha JIyHy M mOCMOTpUM OTTyJa Ha :
IIPpUJIMBHOU XOJIM, TO YBUAWM, YTO OH CTOMUT Ha MECTC, a IIOJA HUM Ozans

Bpamaercs 3emiist! IloBepxHocTh MOps nputsAruBaercs JIyHol ¢ Oosblieil cuiloif, 4em Boja y JiHa.
9. ConHile TOE BBI3BIBACT MPHUJIUBBI, HO OHU cjiabee TPWIMBOB, BBI3LIBAEMBIX

Jlynoit. [Touemy? Tarorenuns CosHia Mao usMeHsiercs ¢ riayounoi Mopst (ColHIe nanblie).
10. PaccrosiHre Mexay IIEHTpaMu JABYX OJMHAKOBBIX IIAPOB YMEHBIIUIU B 2 pasa.
Bo ckonbko pa3 u3MeHuIach CUiIa TATOTEHUS MEXKIY HUMU ?
11. Yro BHI 3HaeTEe 00 OTBECE — MPUOOPE I HAXOXKJACHUSI BEPTUKATBLHON JTUHUN?
12. I'paBuTanus Bcerja MOPOXKAACTCS Maccod W JCHCTBYeT BCerlla B OJHOM
HamnpasieHuu. Kak 3To moHumars?
V. § 24.

1. Yro Oyner, eciii UCUE3HET rpaBUTAINSA?

2. Tlpemnoxure ciocod nepemMenieHus: B IPOCTPAHCTBE HEOOJIBIION YePHOU JIBIPHI.

3. [louemy nepBoe BpeMs Mociie IPU3EMIICHUSI KOCMOHABTHI CIIAT 0€3 MoayieK?

4. TlpuBenute TpHUMEPHI SBJICHUM, HAOMIOMAeMBbIX Ha 3emiie, KOTOpPbhIE OOBSICHSIOTCS JCHCTBHUEM
CHJIBI TSDKECTH.

5. [louemy nuIa y KOCMOHABTOB CTAHOBSTCS KPYIJIbIMU?

6. [IpaBna nm, uto camast OoJibIasi U CoBepiIeHHas cepa Ha cBeTe — 310 Beenennas?

7. Bo3pmure MmiactMaccoByro OyThUIKy oObemMoM 1,5 — 2 i Ilo Bceld BbIcOTe OYTBUIKM Ha
paccTosIHUM 5 CM Jpyr OT Jpyra ITWIOM MPOTKHUTE ABIPOYKH. 3aroJHUB OYTBUIKY BOJIOW,
MPOCIICIINTE 33 CTPYHKAMH BOJIbI M3 OYTHUTKH U OOBSCHUTE OTIBIT.

Tonukocms npupoobl 80 MHO20 pa3 NPEBOCXO00UM MOHKOCHb HAUWUX PACCYHCOEHUII.

@pencuc brkon

E Vpox 26/9 g CMIA YIIPYTOCTH

ITouemy y cTpeKo3bl He JIOMAKTCH KPbLIbA?
L[EJIb YPOKA: JlaTh nipencTaBieHue o aepopMarusax, CUie yupyrocTd u Bece Tena.

CdopmynupoBath 3akoH ['yka u Tpetuit 3akoH HproToHa.

TUII YPOKA: xoMOMHUPOBAHHBIH.

ObOPY][OBAHHUE: wabop Tpy30B, ympyras IUJJaCTUHKA, HHUTSHOW MAasTHUK,
MpYyKHHA, PE3UHOBBIN IIAPUK C BOJIOM, TOPOJIOHOBAsS I'yOKa.

IIJIAH YPOKA:

BerynurensHas yacthb
Onpoc

OObscHEHUE
3aKperieHue
3agaHue Ha IOM

1. Onpoc ¢pynoamenmanvueuii: 1. Cuna tspkectu. 2. 3aKOH BCEMHPHOTO TSATOTEHUS.

agrwn e
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3aoauu:

1. Teno maccoit 2 Kr, IBHXKYIIIEECS Ha BOCTOK, TOPMO3UTCS MOCTOSIHHOM cuioit 10 H,
HaIpaBJICHHOM Ha 3anaji. YeMy paBHO U Ky/1a HAIIPaBJICHO YCKOPEHHE Tea?

2. S1610K0 BUCHUT Ha BETKE JepeBa M JIEUCTBYeT Ha Hee cwiod 2,5 H. Onpenenure
Maccy s0J0Ka.

3. 1 HakaumBaHMsI KepOCHMHA B 0aK UCIOIB3YIOT HACOC MPOU3BOJAUTEIBHOCTHIO 20
Kr B MuHyTy. Omnpenenure BpeMmsi, HEOOXOAUMOE JJisi HAMoOJHEHHs Oaka, eciu
pa3Mmepsl ero: ayuHa — 2 M, mupuHa — 150 cm, a Beicota 1800 MM.

Bonpocwi:

1. Kakue uetsipe rpadsl ObUTH ObI 0053aTETHLHO B TACIIOPTE CUITBI TAKECTH ?

2. CoctaBbTe HEOOBIIONW paccKas O CUJIE TSKECTH.

3. Tpoc BeiaepxkuBaet Harpy3ky 36 kH. Y aepxxut nu on rpy3 maccoii 4 17

4. ]JlBa cTaNpHBIX MIApUKa TOJOKEHBI Ha CTOJI BIUIOTHYIO Jpyr K apyry. Kak
OTIPENICIIUTh CUITY IPUTSKEHUS MEXKTY HUMU?

5. Bo ckoibKO pa3 U3MEHHTCS CHJIa TSKECTH MEXKIY JABYMS TeJIaMHU, €CIIU Maccy
OJIHOTO M3 HHUX YBEJIHMYUTHh B JIBAa pa3za, a PACCTOSHHE MEXIYy HUMH TaKke
YMEHBIIUTH B JBa pa3a?

6. CKOJBKO JIYHHBIX MPHJIMBOB HAOIIOANIOCh Obl B TEUEHHE CYTOK, €Clid Obl 3emiis
Bpariaisack ¢ nepuoaom 12 gacor?

/. TloyeMy B HEBECOMOCTH Y KOCMOHABTOB KPOBb OT HOT IIPWJIMBAET K rOJI0BE?

8. B 3zemutto BoTkHyM mecT. Kak y3HaTh, BEpTUKAIBHO JIM OH YCTAHOBIIEH ?

I1l. Ha Bce Tena, Haxongdmuecs Ha 3emJje, JACHCTBYET

cuna TsokecTd. Ho mouemy mokouTcs Teno, Jexaliee Ha

Olope WJIM TMOJBEHICHHOC Ha HUTH (JIEMOHCTpamus C

nockoii u rpysom)? Uto 3amepikano IBMIKEHHE Ipy3a?

TBepaoe Teno HE «XOYET» U3MEHATh CBOM Pa3MeEpPbl U

dopmy. Jledopmanusi DOCKH W BO3HUKHOBEHHUE CHUIBI

ynpyroctu. Yem Gombiie aedopmaisi, TeM OObIle CHIa

ynpyroctu. Korja cuna ynpyrocts CTaHOBUTCS paBHOM CHUJIE TSDKECTH, TO ONOpa U
TEJO TepectaroT ABUratbes. Jledopmanusa — M3MeHeHHe B3aHMMHOIO MOJIO0KEHHS
MHOKeCTBA YacTHIl TeJia, MPUBOAsiIee K N3MEHEHUIO ero pa3MepoB U (GpopMbl.
Buner nedbopmanmii (nemoncrpanus). [Ipuunna nedpopmarnuu — cuma. Jledopmarnms

pacTsbkenusi. AOcooTHOE yanuHenue. Cuiia ynpyroctu (13 yip)-
F
Al = E—>F =kAL; F,, =F=k-A¢. [K] =[H/m].

3akon I'yka: «KakoBo ymInHeHue,
TAaKOBa M CHJIAa». OTO YTBEPXKACHUE
SIBJISIETCS KPAeyroJIbHBIM KAMHEM BCEW TEXHUKH!

VYBenuueHne paccTOsIHUS BEJAET K YBEJIWYECHUIO NEHCTBUS
CHJI TIPUTSDKEHUS, yMEHbIIEHUE — K MPeoOSalaHuIo CUil OTTAJIKUBAaHUA. B cOCTOSHUM ke MOKOos

Fyup= k- AL
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Tesa 00e CUJIbI HAXOATCS B PABHOBECHH.
IIpumepsl BOSHUKHOBEHUSI CUJIbI YIIPYTOCTH:
1. Teno, nogBenIeHHOE HA MPY:KHHeE.

KosdduureHT xecTKOCTH 3aBHCHUT OT JUIMHBI 00pasia,
€ro IUIOUIAAW IIONEPEYHOTO0 CEYEeHUs, a TaKkKe OT

r Marepuaia oopasia.
2. Ecim TeJ10 mo/iBellIeHO HA HUTH, TO HUTh (BEpEBKa,
nojasec u T.1.) nedopmupyercs. B Hell BO3HMKaeT cuia
E yIPYrOCTH, Ha3biBacMasl CUJI0H HaTskeHust HUTH (7).
T

3. Koraa Tesio cTaBAT Ha omopy, To
(memMoHCTpaIMsi ¢ MOJENBIO TBEPAOTO Tella MM KYCKOM IIEHOIUIACTa) Omopa
nebopMupyeTcss ¥ B HEW BO3HUKAET CHJIA YIPYrOCTH, Ha3bIBaeMas CHJIOM

peakuuu omopsl win npocro peaxumeii (N ). Bor gymaere, uto cuaute Ha
cryne? Bel mapute Han ctyiaom! Hamm pyku, HOrM, majblibl Ha cCaMOM Jieje
HUKOI'/Ia HU K Y€MY He MPUKACAIOTCS, a JIUIIb UCIBITHIBAIOT CUIIY OTTAJIKUBaHMUS,
KOTOpasi CO3A€eT OLIyLIEHNE TBEPJOCTH.

HMeHHO 37eKTpUYecKoe OTTAIKUBaHUE HE IO3BOJISIET HAlllEMy CeAauIly IpoJaBUTh Kpecio!

Cua ynpyroctu (F,) — CBOMCTBO Te/1a MPOTHBOJEIiCTBOBATH H3MEHEHHIO €r0

pa3mepoB U (opMbl, U3MepsieMoe NMPH MAJbIX JAedopManusaX PACTAKEHUS U
cxkaTusl Mpou3BeleHneM K03(PHUUNEHTA KEeCTKOCTH Tejia HA ero adCcOJITHOe
yUIHHEHHE.

«ITacmopT» CHJIBI YIPYTOCTH:

e IIpupona (3;1eKTPOMATHUTHAS);

e Monyab (Fynp = KAL);

e Touka mnpuiaokeHuss (TOYKA KacaHus J1e(POPMHUPOBAHHOM NPYKHMHBI C

TEJIOM);

e HamnpagJsieHue (B CTOPOHY, IPOTUBONOJIOKHY IO AedopManum).
Cuna, ¢ KOTOpPOH BCJIeICTBHE NPHUTSKEHUS K 3emie, TeJio
NeHCTBYET HA ONMOPY MJIM IOJABEC, HA3LIBaeTCsl BecoM Teaa (P).
Ho ¢ kakoul cwioil s AEHUCTBYXO Ha OMNOpPY, C TAKOW CHUJIOM OHa
JICHCTBYET HAa MEHs (IEeHCTBUE paBHO MPOTHBOACHCTBHUIO): P = N -
Bceraa! Ecnu teno nenoasuwxkHo, To N = F7 1 moatomy P = Fr = mg

- ecnu Teno HenoABwKHO! JIeMOHCTpauuss € TPYKUHOH, C

PE3UHOBBIM MIAPUKOM C BOJOW M TOJCTABKOW W3 moposioHa. Bec mposBiseT ceds

TOJIBKO KaK CHJIa, C KOTOPOM TENO AABUT HA ONOPY WIM PACTATHBACT HEYTO, HA YEM

BucHUT! Bec — BeKkTOpHas BeJIMYMHA.

B yem oTiimumMe cHIIBI TAXKECTH U Beca TeJjia?

e Cuja TAKeCTH — TPAaBUTALIMOHHAA CIJIA, BEC TeJIa — CHJIA YIIPYTOCTH.

e Cuia THXKeCTH NPUJIOKEHA K HEHTPY THKECTH Tesia, a BeC K TOUKe KACAHUA
OIIOPBI C TEJIOM.

e Ecuu Tes10 HeMOABHKHO, TO €r0 BeC PpaBeH CHJIe THKECTH.
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e Bec Mo:keT ObITH 00/IbIIIE HJIM MEHbIIE CHIBI TH/KECTH (IIPUMeEPBI).

Bonpoc: lnem s Ha 3 cM kopoue, uem HOublo. [louemy?

P
Maccy Tena MOXXHO OMpPEACTUTh IO €ro Becy: m=— (MPYy>KHUHHBIE BECHI).
g

[Ipy>xunnble Bechl OyayT JaBaTh MPaBWIbHBIC MOKAa3aHUsI TOJBLKO B TOM MECTHOCTH, A€ OHH
M3TOTOBJICHBI;, MPUOIU3UTEIHLHO MIpaBUJIbHBIC Ha 3emiie (BEC Tella Ha KBATOPE HEMHOT'O MEHBIIIE,
YeM Ha T0JIFOCE); COBCEM HENpaBMIbHBIC Ha JIyHE U APYrux miaHeTax.

V. 3a0auu:
1. CranpHas npyxuHa noa aeiictBuem cuibl 120 H ynnuHunacs Ha
15 mMm. KakoBa ee KeCTKOCTh? "
2. CaMasi kpemnkasi MmayTUHa y TaykoB-Hedus, KUBYIIUX B Adpuke.
Uemy paBeH K03 (HUIIMEHT )KECTKOCTU ITOW MayTHHBI, €CIU MPU CHUJIC HATSIKCHUS
5 H ona pactaruBaetr Ha 2 MMm?

3. [lox neiictBuem cuibl 320 H npyxkuHa amoptuzaTopa cxamnach Ha 5 mMMm. Ha
CKOJIBKO MHJJIUMETPOB COXKMETCS MPYKUHA MpU Harpy3ke 1,6 kH?

Bonpocwi:

1. MoxHO ¥ TOAHATH C 3€MJIM TEJIO, NMPHUJIOKUB K HEMY CHIIY, PaBHYIO CHUJIC
TSXKECTU?

2. CocraBbTe HEOOJIBIION paccka3 O CUJie YIPYTOCTH.

3. Kakwue Buasl nedopmaiuii HCIBITBHIBAIOT CIEIYIOIINE TENa:

e [loasec mrocTphl.

e Hoxxka cryna.

e Jlocka, mepeKHHyTas Yepe3 KaHaBy.
e Tpoc, npu nogbeme rpysa.

e [llypyn npu BKpy4YrBaHHH.

4. Kaxkue cuibl AEHCTBYIOT Ha M4 U HA CTEHY NpHU yaape?

ITox nelicTBMEM KakKOW CHIIBI MPOTHOAOTCS PENbChl MPH JBIKCHUU 10 HUM
KEJIE3HOJOPOKHOI0 cocTaBa’?

6. Ilouemy macca — CBOMCTBO Tena, a BEC HET?

7. TloueMy HEMOABUKEH CTYJ, HA KOTOPOM CHUAUT YYEHUK?

8. Ecnm macca BojbI B Bejpe YMEHBIIIMIACH B JIBa pasa, TO, KaK U3MEHUIICA €€ Bec?

9. Tlouemy MsY IOJNIPBHITUBAET, KOT/Ia UM YAAPSIOT O 36MJII0, 2 KAMEHB HET?

10. byTplTKa ¥ CTakaH BMECTE BECST CTOJIBKO K€, CKOJBKO KyBIIMH. ByThuika BecuT
CTOJIBKO K€, CKOJbKO CTakaH M Tapeika. JIBa KyBIIMHA BECST CTOJBKO K€,
CKOJIbKO TpH Tapesku. CKOJIbKO CTAKaHOB YPaBHOBEIIMBAIOT OJJHY OYTHUIKY?

11. llogpemMHBIN KpaH TOJHUMAET TPy3 C MOCTOSHHBIM yckopeHweM. Ha rpy3 co
CTOpOHBI KaHata aevctByeT cuna 8§ kH. Kakas cuna gelictByeT Ha KaHar co
CTOPOHBI Ipy3a?

12. B moMeHT IMPbBIKKA BBI MOJTHOCTBIO OCBO60)K,Z[EICTCCB OT OIIYIICHUA CHJIbI TAKCCTH. Kak sTo

HOHUMATE?

V. § 25-27. TloaroTOBUTHCS K BBITOJIHEHUIO JabopaTopHO paboThl Ne 7.

1.

Hamonnute yaliHUK A0 KpacB BOHOﬁ, ACpiKa €ro B pykax. 3aTreM moCTaBbTE €r0 Ha TBECPAYIO
72



onopy croJja. [louemy BoJia HAUMHAET BBUIMBATHCS ?

[ToueMy U3MEHSAIOTCS IOKa3aHUs BECOB, KOI'/1a BbI IOJJHUMETECH HAa HOCKAX WJIN OITYyCKAeTeCh?
3. HerpenupoBaHHBI YeNOBEK, CHPHITHYB JaXe ¢ HEOOJBIION BBICOTHI, MCIBITHIBACT 0OJIb B
HOTax B MOMEHT npuzemiieHus. Kak ocnaOuTh BpenHble TOCIESICTBHS MPBIKKa?

Kak B marasuse BbIOpaTh BEJIOCUIIE] C HAUMEHbILEH Maccoi?

5.  Moxer nu najaroumii KaMeHb YAapuTh O MPENSTCTBUE C CUIION, IPEBbIIIAIOIIEH ero Bec?

\\ \ \\‘ -\ \\ Youensiica poce,
\‘ Y

N

&

\ Youensiicsa ysemanm,

\
\ '\

Youenaiica ynpyeocmu cmanu,
Youensatica momy,
Yemy ntoou nopoi

Yousnamwcs yorce nepecmanu.
aemop Heu3eecmeH
§ Epox 27/10 i JIABOPATOPHAS PABOTA Ne 7:

«I'PAAYUPOBKA IIPYKUHbI 1 UBSMEPEHUE CUJI JIUHAMOMETPOM»

L[EJIb PABOTBI: DxcnepuMeHTansHO 000OCHOBATH CIIPABEMIMBOCTEL 3akoHa ['yka. Hayunts
YUAIMXCS TPALYyMPOBATh IPYKUHY U U3MEPATH CHIIBI.

TUII YPOKA: nabopatopnas pabora.

OFOPY]/IOBAHHUE: nunamomerp, mosnocka Oenoli Oymaru, HabGop

Tpy30B, OPYCOK, MPY>KHWHA, pa3IUYHbIC TeJa, IITAaTUB C My()TON U JAITKOH. v

e
ITJIAH YVPOKA.: ‘%

BcerynurtensHas 4acth

BBo1HBIN HHCTPYKTaX I
Brinonsenne paGoTsl & [ |
IToasenenue NToros D |
3amanue Ha 1OM ra

agrwnPE

Il. TIlpomemoHcTpupoBaTh ydamuMcss OOOpPYIOBAaHME, HCIIOIB3YEMOE IIPHU  BBINOJHEHUU
naboparopHoid paboThl. OOBICHUTH, KaKMM 0Opa3oM OHH JOJDKHBI M3TOTOBUTH JAHMHAMOMETD C
uenot genenus 0,1 H. C momompro 3TOro JAMHaMOMETpa YYEHUKH JOJDKHBI HM3MEPUThH: CUITY
TSDKECTH, CUITY YIIPYTOCTH, CHITY TPEHHUS, CHITY PYKH.

1. Bemonuenue paboTsr:

A * 1. U3roToBUTH NPUOOP JIsi H3MEPEHHS CHUJIbI — IHHAMOMETP.

2. U3MepuTh CWIY TSKECTH, JeHCTBYWIIYH HAa TPy3; CHIY TPeHUs
CKOJIb’KEHUS], [JefiCTBYIOIIYI0 Ha OpPyCOK; CHJIYy YIHPYIrocTH,
BO3HUKAKIIYIO IPH PACTSI’KEHUH NMPYKAHBI; CHIIY PYKH.

3. U3meputhb cpeanunii Ko3GGUIHEHT )KeCTKOCTH MPYKUHBI.

Fynp = k41, toe Al — abconmtoTHOE yAIMHEHUE MPYKUHBL, a K — )KECTKOCTh

F e H
npyKuHbBL. Y Hamed npykunHel K=-—"", Kk =—"""=40—. 3Hag
Al Al, M
P
JKECTKOCTH MPY/KHHBI, BCET/Id MOKHO BBIUHUCIMTH CHIIY YIPYTOCTH, KOTOpas B HEW BO3HHMKAET M,
Clef0BaTeNbHO, n3MepsTs cuibl! [ Nen/m | Fp, H AL, ™ Fpopo H| Alepy M [ Ky, H/
V. BeiBogsr: 1

V. § 27. Yop. 10. 3amaun |
mutst moBToperwust Ne 32 — 35, 5 | |

1. Tloctpoiire rpad¥K | OrrocuTenbHas NOrPELIHOCTD

3aBUCUMOCTH  a0COJIIOTHOTO
YIUIMHEHHS PE3UHKH OT 1e(hOPMUPYIOLIEH CHUITBI.
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2. IlpuaymaiiTe MeXxaHHUYECKHU "m03aTop" — aBTOMAT JJIs1 HETIPEPBIBHOM MOTPY3KU CHITYYHX TEIl B
KEJIE3HOJJOPOKHBIE BaroHbl, OTMEPSIOIIME CTPOTrO ONpeAeau Bec. ABTOMAT JIOJKEH JIETKO
HACTPanBaTbCs HA PA3JIMYHBIN BEC.

3. JlaHBl HECKOJBKO OJWHAKOBBIX KOJIBIEBBIX PE3WHOK («OAaHKOBCKHUX»), Tpy3 M JIMHEWKA.
Hccenenylite, 3aBUCUT JIM )KECTKOCTb PE3UHBI OT €€ JUIMHBI U TOJILIUHBI.

IIpupooa c kpacomul ceoell
Ilokposa cuamo He no3gonsem,

U movl mawunamu He 8v1youts y Hel,
Yeeo meoti dyx ne yeaoaem!

B.C. Conosves
E Vpox 28/11 i CHJIA - BEKTOPHASA BEJIMYHUHA
U Tpenep Bcerna mue ropopuii: «Ha sro0yro cuity Haiigercst eme 60Jbmas cujaly
LEJIb YVPOKA: [lath mpeacTaBiI€HHE O PABHOACHCTBYIOIIEH HECKOIBKUX CHUJI U

HAy4YHMTh YYCHHUKOB CKJIA/IbIBATh CUJIbI, HAIIPABJIECHHBIE BAOJIb OJHON IIPSIMOIA.

THII YPOKA: xoOMOUHUPOBAHHBIH.

ObOPY]][OBAHHUE: mtaTuB, npyxkuHa, HaAOOp TIpy30B, JMHAMOMETp JIEMOHCTpa-
IIUOHHBIN, TUHAMOMETP MPYKUHHBIH, 1Ba HEMOABUKHBIX 0JIOKA, HUTb, IITATUBBI.
L1IJIAH YPOKA:

BcerynurensHas yacTh
Onpoc

OOBbsacHeHUE
3akperieHue :
3amanue Ha 1OM 7@_

Il. Onpoc gpynoamenmanvuoni: 1. Cuna ynpyroctu. 2. I/I3Mepeﬁne cu.

7

agrwnE

3aoauu:

1. Ecnu pactsaruBaTh NpyXuHy cwioil 6 H, nnuHa npyxussl paBHa 23 cM. Eciu
CKUMaTh €€ TOW jKe CWiIoH, anuHa mpyxuHbl 17 cm. KakoBa Oyaer mimmHa
NpY>KUHBI, €CIIU C)KUMaTh ee cuiioi 4 H?

2. [Ipy>xvHa TUHAMOMETpPA UMEET B HEee(POPMUPOBAHHOM COCTOSIHMH JIUHY 20 cMm.
Ilox nmeitictBuem cunbl 1 H ona yanununace Ha 1%. Eciam x 3ToMy nuHamMomeTpy
MOJIBECUTh MEJHBIN Iap, TO MPYKUHA YAJIUHUATCA Ha 5 mMM. UeMy paBeH o0beM
MEJIHOTO I1apa?

3. BepTukanbpHO pacmnofiokeHHasl MPYKHUHA COSAUHSET JBa Tpy3a. Macca BEpXHEro
rpy3a coctaBisgeT | Kr, HWkHero — 3 kr. Eciam moaBecuts CHUCTEMY 3a BEPXHUU
rpy3, JUIMHA NOpYyXuHbl cTaHeT paBHa 10 cm. Eciam cucremy noctaBuTh Ha
MOACTAaBKY, JUIMHA TMPYXXHHBI OKaxercss paBHOM 4 cm. Uemy paBHa JiuHaA
HeneopMHUpoOBaHHOW NMPYXKUHBI? UeMy paBHaA €€ KECTKOCTh?

4. K neecomoii mpyxuHe xectkocthio 300 H/M moaBerieH amOMHHHEBBIN KyOHK.
JlnnHa npyxuHbsl B TakoM coctosiHud 20,7 cm. Ecau k 3TOM XK€ TpYKHHE
MOJABECUTH JEPEBAHHBIMN KyOUK TaKOro k€ 00beMa, TO JJIMHA NPYXKUHBI cTaHeT 20
cM. I[InotHocte nepesa 600 xr/m°. Haiigure oGbem KyOuKa U ONpeAenTe JIUHY

MPYKUHBI B HEPACTIHYTOM COCTOSIHHH.
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5. Teno moaBecuianm Ha MPYXKUHY, U OHO pacTsaHyso ee Ha 3 cM. Korjma x Tenmy moanenuiv
BTOPYIO IPYXKHHY C TaKOH >X€ HayaJbHOM JUIMHON, TO OKa3ajioCh, 4TO 00€ NPY>KHUHBI
pactsinyThl Ha 1 cM. Hackosibko pacTsHETCs BTOpasi MpYy>KHHA, €CJIU €€ MOALECIUTH K ITOMY
e Tely B OAUHOUKY?

Bonpocwi:

1. JlaliTe pexiaMy IIKOJILHOMY JIaDOPaTOPHOMY JTUHAMOMETPY.

2. JIBe MpY>XWHBI CKpEIUJIEHbl OJHMMHM KOHLAMH, a 3a CBOOOAHBIE HApPYrue HX
pPACTATMBAIOT IO OYEPENH OJMHAKOBOM CHIION. JKECTKOCTM TNEepBOM M BTOPOU
npyxun 80 H/m u 60 H/M. VYnanunenue mnepBoil mnpyxkusbl 6 cm. Haiitu
YUIMHEHUE BTOPOH IIPYKUHBI.

w

B uem paznuune Mexay NOHATHAMU ''cuia TskecTu' u "Bec Tena?

[louemy mikana NPYXUHHBIX BECOB YaCTO Tpajyupyercs HE B HBIOTOHAX, a B
KWJIOrpamMmax?

ITouemy B HeBecOMOCTH OOBIUHBIE Mara3uHHbIE BECHl A0COIIOTHO OECTIOIE3HBI?
Kakue Tunsl TuHaMOMETPOB BaM M3BECTHBI?

[Ipu kakOM yCIIOBUM BEC TeJla paBEH CUJIE TSKEeCTU?

N o

OOBsICHUTE CMBICIT MOHTOJILCKOM TMOCTIOBUIIBI: «HatsruBai JIyk 10 pacCTOSHUIO

IO e ?

9. Kak ObicTpee Bcero yBeJIMYuTh WM YMEHBIIUTH CBOM Bec?

10. CranpHOM mIapuK MOABENIEH HAa HUTH K TBO3[I0, 3a0UTOMYy B MOTOJOK. Kakue
CWJIBI ICHCTBYIOT Ha IIapUK, HA HUTh U Ha TBO3/1b?

11. Yemy paBHO yaJMHEHHE MPYXUHBI kecTkocThio 1000 H/M, pactsruBaemoit 3a
KOHIIBI IBYMs IPOTUBOIIONOKHO HampaBlieHHbIMU cuiiamu o 200 H kaxgas?

12. OHO U TO e TeNO B3BEIIMBAIOT HA MPYKUHHBIX M PHIYaKHBIX BECax cHayalla Ha
3emite, 3ateM — Ha JIyne. OIMHAKOBBI JIU TTIOKAa3aHUS BECOB MEXKy COOO0M?

13.Tloyemy cTanbHOM MIAPUK XOPOIIO OTCKAKUBAET OT KAMHS U IUIOXO OTCKAaKHUBAET
ot acdanbTa’?

[1l. BeaumuuHbl, KOTOpble KpOMe 4YHCJIOBOro 3HavyeHHsn (MOIyJsi), HMEIOT

HANpaBJIeHHe, HA3bIBAKT BEKTOPHBIMHU BeJMYMHAMMU. [Ipumepol: niepeMelieHue,

CKOpOCTb, ycKopeHHee. Cuiia — BeKTOPHasi BeJIMYMHA.

B OonpmuHCTBE CilyyaeB Ha TeNno ACHCTBYET HE OJIHA, a Cpa3y HECKOJbKO CHII

(mpumepsr). B KaxaoMm MOAOOHOM ciiydae 3TH CHIIBI MOXXHO 3aMEHHUTH CHJIOH,

PAaBHOLICHHOW MO JEeWCTBUIO 3TUM cujaM. Cuiia, KoTopasi MPOU3BOIAUT HA TeJo

TaKoe e [elCTBHe, KAaK HECKOJbKO OJIHOBPEMEHHO [eiCTBYIOIIMX CHJI,

Ha3bIBACTCH PABHOAEHCTBYIOIIEH ITUX CHIL.

Crnoxenue ) CHIL, VHaHpaBJ'IeHHI)IX F=F+F, .F T -4y -
BJIOJTb OJTHOW TIPSIMOH. i | +
_ I | RN
F = F1 + F, (nemMoHcTparus) el S v—
=F;- Fy l*F:F—F Fle-g _F
F =F; - F, (nemoHCcTpanus) ~ B ] 1~ F , —F
~ A =

F=F+F,
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CrnoxeHre CWJI, HANpaBICHHBIX IO YIJOM JAPYr K JpYyry
(nemonctpanus). [Tokazate: Ty=2H, T, =2 H; T={0, 1 H, 2 H,
3 H, 4 H}. Ha BexkTopHblE BEIUYMHBI HE PACIPOCTPAHAIOTCS
3aKOHBl  anredpel! T =T,+T, - TeOMETpHYEcKas CyMMma

HAaXOAUTCS MO MpaBWIy Napajuiesorpamma. IIpoaeMOHCTPUPOBATH
CIPaBeUTMBOCTD MTPaBUIIA MapajuiesiorpaMmma Juist cinydas: F1 = 2H, F, = 3H.

ma=F +F,+..+F,
JomosnuresbHass wuHpopmanusa: U1 DOCTpOEHUS MPSAMOro  yria
WCIIOJIb30BAJICS LIHYP WJIM BEPEBKA, pa3J/ielieHHas oTMeTKamH (y3Jamu) Ha
12 (3+4 +5) yacreii: TpeyroJibHUK, MOCTPOCHHBIN HATSHKEHHEM TaKOTO 5 .~
IIHYpa, C BECbMa BBICOKOM TOYHOCTHIO OKa3bIBAJICA MPSIMOYIOJbHBIM U CaMU IIHYPBI-KATETHI
SIBJISUTMCH HAPABJISIFOLIUMU IS KJIAJIKU IPSIMOTO yIila COOPYKEHHUS.

V. 3a0auu:
1. Kabuna nudra obmeir maccoir 200 Kr mogHUMAaeTCsl Ha TPOCe, CUJIa HATSHKEHUS

kotoporo 2,2 kH. Omnpenenute paBHOACUCTBYIOUIYIO CHJI, MPUIIOKEHHBIX K
kabune nudTta. M3o0pasure 3tu cuibl. Kak Oyaer nBuratbest augT?

2. JlBe cwiibl, OJlHa W3 KOTOPBHIX B 2 pasza OoJbllIe IPyrou, JACHCTBYIOT Ha TEJO
maccoilt 100 r B 0IHOM M TOM >K€ HalpaBJIEHUU U COOOIAIOT eMy yCKopeHue 3
M/c?. Kakas BenmuuHa KaKI0u u3 cui?

3. K noronky Haj ropu30HTaIbHBIM CTOJIOM IOJBELIEHA TIPYXUHA. Eciu K ee KOHILy
IPUKPEINUTD TPY3 U NOKIATHCS YCTAHOBJIEHUSI PAaBHOBECHS, TO IPy3 OKa)XETCsA Ha
CTOJIE TIPH yCJIOBUH, YTO ero macca He meHee 400 r. C kakoil cuioi rpy3 Maccou

1 kr OyJeT JaBUTh HA CTOJI, €CJIH €T0 MOJBECUTH K NPy KUHE? i v

4, Ha pucynke mnokazaH rpaduk 3aBUCUMOCTH CKOPOCTH JIbDKHHKA OT
BpeMeHU. BHayane JBDKHUK TOJIKAJICA C IMOCTOSSHHOW CHJIOM, a 3aTeM 25
HEKOTOPOE BpeMs KaTuics nmo uHepuuu. Hailaute cuily CONpOTUBIICHUS, i : \ cox
JEUCTBYIONIYIO Ha JIBDKHUKA, U CUJY, C KOTOPOU JBDKHUK OTTAJIKUBAJICS. o5 T 15
Macca nbl)KHHKA BMECTE CO Beell akunupoBkoi paBHa 50 kr. 25 H, 75 H.

5. HIKONbHMK HPHMKPENUI MPYKUHY K BBICOKOMY INTATHBY M MOABECHI HA HEE MAJICHLKMM, HO
YBECUCTHIN Ipy3. B paBHOBecuu npyxuHa pactsHyTa Ha 10 cM, a pacCcTOsSIHUE MEX]ly TPy30M U
MMOBEPXHOCTHIO CTOJIa cocTaBisieT 40 cM. 3aTeM K 3TOMY Irpy3y OH IPUKPENUII €IIe OJIHY TAKYIO
XK€ IPYKUHY C €Ille OJHUM TaKuM e rpy30M Ha KoHue. [locie 3Toro HWKHHH Ipy3 NOYTH
Kacaerca crojla. Haiigure miMHy HepacTsSHyToM npyxuHsl. PasmepoMm rpysa u Maccou
MPYKUHBI TPEeHEOPEYb.

Bonpocwi:

1. [loyeMy yuyeHHK MOKET HEMOABUKHO CUJIETh HA CTYyje?

2. Msu yman Ha MoJI ¥ OTCKOYWII BBepX. ONMUIINTE CUIIBI, JEHCTBYIOIINE HA M9 BO
BpeMsI TI0JIeTa U yaapa.

3. Ha Becax ypaBHOBEIIEH YEJIOBEK, NEpXKAIlMiA B PyKaxX TsDKENbId rpy3. UTo
MIPOU30MIET C BECAMH, €CJIM YEJIOBEK OBICTPO MOJHUMET I'Py3 BBEPX?

4. Ilpu B3BEMIMBAHUM JIAHHOTO Tpy3a yKa3aTejdb AMHAMOMETPA BBIXOJUT 3a MPEIEibl
mkanbl. Kak B3BECUTH 3TOT IPy3 C MOMOIIBIO ABYX OJJMHAKOBBIX TMHAMOMETPOB?
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5. [louemy yenoBek, Uas Mo Jbay, CTAPAETCS HE CrUOaTh HOTHU?

6. OnexktpoBo3 TsaHeT BaroHbl ¢ cwioil 320 kH. Cuna comporuBnenust 180 xH.
Beruncnure paBHOAECHCTBYIOLIYIO 3TUX CHUIL.

7. JlelicTByromasi Ha OIyCKAIOIIErocs IapalllOTUCTa CWJIA TAKECTU OOJIbIIE CHIIBI
HATSDKEHMS CTPOII nmapamroTa. Tak au 31o?

V. §§ 28-29. Vmp. 11. 3agauu nys nosropenust Ne 35,36.

1. K cepenuHe TOPU30HTAIBHO PACHOJIOKEHHOM M CHJIBHO HATSHYTOM Ha JMHEHKY KaTyIIeuHOMN
Hutu (Ne 20) npuBsbxute OoJiee TOHKYIO HUTH (Hanpumep, Ne 40) 1 NOTSHUTE, OKA KaKasi-TO U3
HUTeN He opBeTcs. OObsICHUTE HAOII01aeMO¢E SIBIICHHE.

. YpaBHOBEIIEHBI JIU CUJIbI, €CJIM MAIIBYUKU JaBSAT HA JIBEPH C IPOTUBOIOJIOKHBIX CTOPOH?

3. JInmunyrckas kaHaTHas (abpyKa BHITYCKAeT KAaHAT cedeHHeM | MM, e/Ba BbIICPKHBAOIIMIT
mununyta BecoM 0,1 H. JInnumyTsl XOTST NOAHSTH C OMOIIIBIO TAKOTO KaHaTa [ 'yinBepa Becom
1000 H. Kak M 310 caenars?

4. JlononnumenvHas 3aoaua: Kanat ogHUM CBOMM KOHIIOM IpHBSi3aH K cTeHe. [leta nepxkutcs 3a
CBOOOJHBIN KOHEIl KaHaTa M pacTsATMBAeT ero ¢ ropuzoHTanbHoi cuioit 200 H. Mumia Gepercst
3a cepeAMHy KaHaTa U TAHET €ro I0 HaNpaBJICHHIO K cTeHe ¢ cwior 120 H. Mama nocepenune
MEXKy CTeHOM M Muiieil TsSHeT KaHaT B TOM jkK€ HampasieHud, 4yto u Ilers, ¢ cumon 40 H.

N

Haiitn HaTspKeHHe KaHaTa MEXy CTEHOW M Marei.
IIpu cxonvoicenuu depesa no oepesy 6e3 cMAasKu ¢ HeKOMOPOU CKOPOCHbIO
CULA MPEeHUsT MAKAHCE NPONOPYUOHAILHA HOPMATILHOMY OABAEHUIO.
Llapns Kynou

> Wpox 29/121 < CHJIA TPEHUA

ITouemy MapcuaHCKHe PeKH ObLJIN ¢ 04eHb ObICTPBLIM TE€YeHUEM?
L[EJIb YPOKA: ]Jlath nipeficTaBICHUE O CHJIC TPEHUS M CIIOCO0E €€ M3MEpPEHUSI.

TUII YPOKA: xoMOMHUPOBaHHBIN.
ObOPY][OBAHHUE: tpubomeTp J1ab0paTOPHBINA, NEMOHCTPAIIMOHHBIA JUHAMOMETD,

Ha0Op Tpy30B, HUTh, METAJUIMYECKas U pPE3UMHOBas TPYOKH, MAacio, IEPEBSIHHBIN

100201070501 (0)
1IJIAH YPOKA:
1. BcrynurenbHas 4acTh
2. Ompoc
3. OObsicHeHHe
4. 3akperuieHue
5.

3agaHue Ha IOM ;
Il. Onpoc ¢ynoamenmanvuoui: 1. CnoxxeHue cwil, HampaBICHHBIX BIOJb OJHOU

npsmoit. 2. CroskeHHne CUjl, HalpaBJICHHBIX MO YTJIOM APYT K JIPYTY.

3aoauu:

1. Ha crone nexut amuk maccoil 4 kr. CBepXy Ha HEro MOCTAaBWJIM BTOPOM SIIUK,
Macca KoToporo 2 kr. Onpeaenure cuily, ¢ KOTOpO#l SIUK IEMCTBYET Ha CTO.

2. Kakoe 3HaueHWe MOXET MMETh YCKOPCHHE Tela Maccol 2 Kr, eclii Ha Hero
OJTHOBPEMEHHO AeUCTBYIOT cuibl 10 u 15 H?

3. Halitu moctpoeHuem paBHomeWcTByromy 1Byx cwi mno 10 H kaxnas,
MPUJIOKEHHBIX B OTHOM TOukKe o yriiom 30°, 90°, 120°.
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Bonpocwi:

1. Tlapamrotuct Maccoit 70 Kr CIyCKaeTcsi C pacKpbITHIM MapamnioroM. Yemy paBHa
CuJia CONPOTHUBIICHUS BO3/lyXa IPU PABHOMEPHOM CHHKEHHMH MapaIloTUCTa?

2. ITlouemy HenonBHKHA 3eMJIsl, HA KOTOPOU JIEKUT TENO?

3. CornacHbl JU BbI CO CICIYIONUMH YTBEPKICHUSIMU:
e Ecnu Ha Teno ACMCTBYET CUJla, TO CKOPOCTh TEa U3MEHSETCH.
e Teno o0s3aTeNnbHO IBUKETCS B TY CTOPOHY, Ky/Ia HAallpaBJICHA CUJIA.
4. Cnoprcmen Maccodt 80 kr momHsn mtanry macco 60 kr. C kakod cujoil OH

JIaBUT Ha 10JI?

5. Bunnu-Ilyx, macca kotoporo 60 Kr, Aep>KUT B pyKax ropuodex ména maccoit 10
kr. Kakne cuinbl aeiictByroT Ha Bunnu-Ilyxa? Yemy oHM paBHBI IO BEJIUYUHE U
KaK HaIlpaBJICHbI?

6. Ha Teno netictByrot Tpu cwibl Fi, Fp, F3 , HanpaBieHHbie B0JIb OAHON MPSIMOW,
npuuem F; =3 H, F, = 5 H. Uemy paBna F3, eciin paBHOAEHCTBYIOIIAs BCEX TPEX
cun paBHa 10 H? Cxonbko pelnieHuii umeer 3aaada’?

7. Moer 11 paBHOJEHCTBYIOIIAs CUJIa OBITH MEHBIIE KaXA0W U3 CHII?

©

HOquy 6py00K MbLIa MOKHO B3ATh MOKPBIMH IMAJIbIIAMHU TOJIBKO 3a Cepe)II/IHY?
9. ,HaIIHI/IK N30 BCCX CHJI HATAHYJ TraMakK MCKIAY KPCIIKHMHU JACPCBBIMU U €

ITOMOIIBIO JICCCHKHU ITOAHMAJICA B HCTO. Yto MoxeT HpOH30ﬁTH TIOCJIE ATOT0?

10. Jlocka nexuT Ha JBYX OTOpax, PacloJIOKEHHBIX MOoJ e¢ KoHmamu. [locpennHe JOCKH CTOUT
yenoBek. Kakue cunbl JEWCTBYIOT Ha 4enoBeka? BHe3zamHo denoBek mnpucenaer. Yrto
MPOUCXOAUT B TIEPBBI MOMEHT: YBEIWYMBACTCS WM YMEHbIaercs mnporud mocku? Yrto
MIPOM30MICT, €CITU YEeJIOBEK CHJIeT Ha KOPTOUYKAX M BHE3AITHO BBITPSMUIICS?

I1l. Ouenp HaBHO YEJIOBEK CTaJ MCIIOJL30BaTh TPEeHHMeE I JTOOBIBAaHWS OTHSA M
CKpEIUICHHs pa3HOTo poja AeTanei (y3ea Ha BepeBKe, raiika Ha 00aTe, HUTKA B IIBE).
[TpuMepsl MposiBIEHUs TPEHHUS B mpupozc (OCTaHOBKA JCTSINEH IO JIbAY IIaiOBI,
IPUIMBHOE TPEHHE).

Ilpupoaa cuibl TPpeHUsi: B3aUMHOE MPUTSKEHUE MOJIEKYJI CONPUKACAIOIINXCS Te,
IIEPOXOBATOCTU MOBEepXHOCTEH, Muddy3us, odpazoBanue "sMku'", "BbigaBiuBaHue"

AIIEKTPOHOB (TIEpepacpeIeIICHUE JICKTPOHHBIX 00JIAKOB aTOMOB).

Hanosxenue ABYX TBEPAbIX TCJI OJHOIO Ha APYroc HO,Z[O6HO HaJIOKECHUIO I_HBCI‘/'II_IapCKI/IX AJbm Ha
NIEPCBCPHYTHIC aBCTprICKHe Anpnel — mjomaab KOHTAKTa OKa3bIBACTCA OYCHBb MaJIou. HpI/I
JABMKCHHUM TCJIa BCPHIMHBI HepOBHOCTeﬁ ,Z[e(bOpMI/Ip}IIOTCH, YaCTHUYHO pPAa3pymaroTesa, IUIoHalb
KOHTAKTa YBCIWYHUBACTCA MPONOPHHUOHAIBHO BECY TCIIA. Ha MHKPOYPOBHEC TI'JIAAKOC OKa3bIBACTCA
IEePOXOBAThIM, CINIOMTHOC — NPCPBIBUCTBIM, LCJIOC — COCTOSAIINM M3 KYCKOB, U OT YCTpOﬁCTBa 9THUX
KYCKOB 3aBUCAT CBOMCTBA oeaoro.

Tpenne ckoabxeHusi. l3MepeHHe CWIBI TPEHHS CKOJIBKCHUS (IEeMOHCTpAIvs).

Hamnpapnenue critbl TpeHUs CKOJIbKeHUs. Criia TpeHHUS
CKOJIbXKCHUS 3aBUCHUT OT Beca Tena (P=N), oT cBOWCTB

COIIPHUKACAIOIIMXCS TTOBEPXHOCTEH (i), HO HE 3aBHCHT

OT IUIOMAJAX CONPHUKOCHOBEHUs (IEeMOHCTpaIus).

3aKoH AMOHTOHA! F,,=uN
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JlepeBsiHHas quHEWKa U OPYCOK — COCTaBHbIE YacTH MpuOopa AJisi UBMEPEHUSI CHUJIbI
TpEeHUs - mpubomempa.
Cuina tpenusi (F,) — CBOMCTBO TejJa NPOTHBOAEHCTBOBATL IEPEMeEIIEHHIO

APYroro Tejia 1o €ro mnmoBEPXHOCTH, HM3MEPIAEMOE€ IIPU CKOJIBKCHHH IPOU3-

BeJeHUeM KO PHUIUEHTAa TPEHUS HA CUJIY PeaKLMH OIOpHI.

Bo mHOrumx cimydasx Teno jierde nepeMeniaTth BOJOKOM (TallUTh), YeM MOJHUMATh I IIEPEHOCUTD,
nmodromy W < 1. OmHako, Hampumep, KOAPPUIUCHT TPEHUS PE3UHBI NMPH KOHTAKTE C JPYTUMU
MMOBEPXHOCTAMH MOXET ObITh OT 1 70 2, a KO3(P(UUMEHT TpEeHUss MEXIy Mapoll OJOBO-CBUHEI
Boobie 2,25.

«HacnopT» CHJIbI TPEHUSA CKOJbKCHUA: N »
e Ilpupoaa (3J1eKTpPOMArHUTHAsA); -~ J. ?.?
e Beauuuna (F,, = uN); .

e Touka npuiaoxkeHus (COBNALAET ¢ TOUKOH NPHJIOKEHHUS CHIIbI PEAKIIMH);

e HanpasieHnue (B CTOPOHY, IPOTHBOIOJIOKHY IO IBUKEHHIO).

YMeHblIeHHEe CHJIbI TPEHUS CKOJIbKeHHsl nmpu cMmaske. [louemy? HenpepbiBHBIN
CJIOM CMa3Ku OOECIEeYMBAET OTCYTCTBHE HEMOCPEJACTBEHHOIO KOHTAKTa TPYIIHXCA
MOBEPXHOCTEH U yMeHbIaeT TpeHue. Tpenne kauenus (nemonctpaims). Komeco —
OPOCTOM MEXAHU3M, MO3BOJSIOIINI MOCTABICHHOMY Ha HEro Tely KaTUThCS, a HE
CKOJIb3UTb.

Ecnu Teno neITaThCs CABUHYTH C MECTa FOPU30HTAIBHOM cuiloi F, HO OHO Bce eme
HE €JIeT, TO 3TO 3HAYMT, YTO Ha HEro JAEHCTBYET CWIA TPEHHUH MOKOs, KOTOpas paBHa
F. D10 enuHCTBEHHBIN CIOCOO pacCUUTaTh CHIIy TPEHUS MOKOS, OTEIbHON (OPMYIIbI
s Hee Het! JlemoHcTpanus. [lonasaB kpait TppbomMeTpa, 3aMedaeM, 4To OPYCOK He
cockanb3piBaeT. llouemy? Ilepexox TpeHHMsI IOKOS B TPEHHE CKOJBXKCHUS.
MaxkcuMajbHasi CHJA TpeHUust MOKOA  Fopppormax paBHA CHJIe TpeHHud
cKoJIbKeHus1!? (Ha camMoM Jere OOJIbIlie WM PaBHA).

IIposiBieHHss TpeHUs B NPUPOAEC U TEXHUKE. BO MHOIMX cCilyyasX CWJIBI TPEHHS

IIPUHOCAT I10JIB3Y.

e Jloutu Bce KpenéxHble YCTpOICTBa (HampuMep, IIypymbl, OONTHI, TBO3AM, TFaliKu, CKOOBI U
32)KUMBbI) pabOTarOT 3a CUET CUJIBI TPEHUS MTOKOS, KOTOPask MPOYHO yJEepKUBAET UX Ha MECTE.

e Cuia TpeHHs 00ecrieuuBacT HOPMAJIbHYIO PabOTy TOPMO30B.

e B oTcyrcTBUe cuil TpeHUS B OOJBLIMHCTBE CIIy4aeB HEBO3MOXHO MPHUAATh TEIy YCKOPEHHE B
TOPU30HTAIBHON TIOCKOCTH. Hampumep, mpockaib3bIBatoT OOTHHKH, U YETIOBEK HE MOXKET U/TH,
WX KoJieca MPOKPYYUBAIOTCS, HE MPOJABUrasi MalIMHy Brepén. Cuia TAru aBTOMOOUIIS.

e 113-3a HanmMuMs CWIbI TPEHHUS IOKOSI HE pacchllaeTcsl ropa Irecka, He pa3Bs3bIBaeTCs OMHT,
YIEPKUBAKOTCS HUTKU B TKaHU, YEJIOBEK M aBTOMOOMIIb MTEPEMEIIat0TCs.

CrniocoObl yMEHBIIEHUS CUIIbI TPEHUS:

® CMa3Ka, T.e. 3aMEHa CYXOro TPEHHs Ha KUJIKOe (KOHbKH, CaHH, 0aOOMTOBBIC MOJIIUITHUKH),
ocnabsiet Tpenue B 10 pas;

® T[OJIIMITHUKH, T.€. 3aMEHa TPEHMS-CKOJIbKEHHUS Ha TpPEHHE KaueHMs, NMPUUEM CHJIa TPEHUs
kadeHus ~ R, rae R — paauyc mapukoB (pOJUKOB) HOIIUITHUKOB;

e BO3JyLIHAs MOJIYIIKA (3aMEHAa CyXOTO TPEHMs Ha ra30BO€ TPEHHE);

® ONTHMM3ALUSA PA3MEPOB IIEPOXOBATOCTH TPYIIUXCS MOBEPXHOCTEH.
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V. 3a0auu:

1.

[Ipu moMonM TMHAMOMETpA YYEHHUK MepeMelal paBHOMEPHO JIEPEBIHHBIN OpYCOK
Maccoil 200 T MO rOpU3OHTAIBHO PAacHoOJ0XKEHHOU nocke. KakoB ko3duuueHt
TpeHUs, eciu quHaMoMeTp nokaszan 0,6 H?

. Yopspkka cobak Mpu  JBMKEHMUM CaHEe MO CHEry MOXET JIeWCTBOBAaTh C

MakcumanbHou cunoi 0,5 kH. Kakoii Macchl caHu ¢ Tpy30M MOJKET NEpPEMEIIATh
ynpsikka, ecinu kodpduuuent tpenus 0,17

. B JICCY XHUBYT MAJICHBKHUC U OompIImne THOMBI, KOTOPBIC COPCBHYIOTCA Ha pOBHOﬁ IIOJIAHE B

MepeTacKUBaHUU OOJBIIOTO IJIOCKOTO KaMHs. [loGexmaer TOT, KTO CABHUHET STOT KaMeHb B
CTOPOHY NMPOTUBHHKA. MI3BECTHO, UTO UeThIpEe OOJBIITUX THOMA, ECITH OUYE€Hb-0YeHb TTOCTAPAIOTCS,
CABUTAIOT ATOT KaME€Hb, KOTJa TOJKAKT €ro, ¢ OJHOM cTopoHbl. Ho ecnu ¢ npyroil cTopoHsI
KaMEeHb HA4YHYT TOJKaTh |8 MaJleHbKUX THOMOB, TO KaMEHb CTAaHET JBHUTaThCs YK€ B
MIPOTUBOTIONIOKHOM HAIPaBJICHUH, HECMOTPS Ha YCHINS OOJBIITNX THOMOB. CKOJIBKO MaJIEHBKHX
THOMOB JIOCTaTOYHO, YTOOBI TOYHO MOOEIUThL 7 OONbIIMX THOMOB? CUHTATE, YTO THOMBI OJTHOTO
pocTa CocoOHBI pa3BUBATh OJMHAKOBHIE YCHUJIHS, WU YTO KaMEHb BO BpEMsI COPEBHOBAHHWS HE
OTpBIBAETCS OT 3€MJIM U HE 3apPBIBAETCS B HEe.

Bonpocwi:

1.

© © N o

11.

12.

13.

UenoBek Be3 JBYX OJMHAKOBBIX JIE€TEM HA CaHKAaX MO TOPU3OHTAIBLHOW JIOpOTE.
3aTeM ¢ CaHOK BCTaJl OJIUH peOCHOK, HO YEJIOBEK MPOJI0JIKA ABUKESHHUE C TOU ke
HNOCTOSIHHOM CKOpOoCThI0. Kak n3MeHuach cuia TpeHHs TPy 3TOM?
[Touemy cuna TpeHHs CKOJIbKEHUS IPOIIOPIMOHATbHA BECY Tema?
3aBUCHUT JU JJIMHA TOPMO3HOTO MyTH aBTOMOOMJISI OT pa3Mepa IIKWH (IuaMeTpa u
IMIUPUHBI TPOTEKTOPA).
[Touemy B METpO MPOCST HE 0OJIOKAUMBATHCS HA TOPYUHHU dCKajaTopa?
[louemy wuHOrga Ha JAOpPOTax BHIBEIIMBAIOT MPEAYNPEAUTEIbHbIE HAAMUCH:
"Octopoxkno, nuctonan!"? B OCHOBE CKOJB3KOrO JibAa JEKHUT CJIOW BOJbI
tonmuHoM oT 1 70 100 HM B 3aBUCUMOCTH OT TEMIMEpaTyphi!
Kaxkast cuna ynep>xuBaeT 3a0UTBIM B JOCKY TBO3/b?
Yro Takoe mpoOyKCOBKa MPUBOAHOTO PEMHS M KaK OHa YCTpaHseTcs?
JleificTByeT N1 cuiia TpEeHUS Ha CTOAIIMA B KOMHaTe mKadg?
YUto 3a cmibl YOEpKHMBAKOT B 3€MJI€ TaK M HE IYCTUBLIMM KOPHHM CTapbIi
TenerpadHbIil cTON0?
. Uto o0miero u B 4eMm pas3iudyue MEXIy CHJION TPEHHUS CKOJIBKECHUS W CHIOU
TpPEeHUsI KaueHus1?
[louemy conpgaTel MO Tpsi3M HE BOJIOKYT M HE TOJKAKOT MYIIKY, a KPYTAT €€
KOJIeCa, XBaTasICh 32 KOHIbI CMOTPAIINX BBEPX CIUIL?
Kakyro cuiny Hamo NOpuiokuTh K caja3kaMm, KOTOPbIE MOTYT CKOJB3UTh I10
TOPU3OHTAILHON TMOBEPXHOCTU ©O€3 TpeHUs, 4YTOObl 3TH Cajla3Kh JBUTAIUCH
PaBHOMEPHO?
[Touemy naBa yueOHUKA (DU3UKH, TMEPEIUIETEHHBIX CBOUMHU CTPAHUIAMU,
HEBO3MOXHO Pa3ieinuTh!
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14.

15.

16.

17.

18.

19.
20.

V.
1.

Brickaxkute Bamy cooOpaXeHHsl, 4TO JIerye: MPUBECTU B IBUKEHUE CTONKY KHHT,
JeXKAIlyl0 Ha CTOJie, NOTSIHYB 3a HIKHIOIO KHHUT'Y, WIA BBITAHYTh €€,
MPUAECPKUBAS, HO HE MPUIIOAHUMAS TIPU 3TOM OCTAJIbHBIE?

HactynsaT nu BpemeHa, koraa JlyHa OyaeT «BUCETh» HEMOJABH)KHO HaJl OJHHUM U
TEM K€ MECTOM Ha 3emuie?

YTo npou3ouAeT ¢ pyJOHOM TyaJeTHOM Oymaru, €civ MOTSHYTh 32 OyMa)KHYIO
JICHTY, Ha KOTOPOM OH JICXKHT (IEMOHCTpaIus)?

JIJist yMEHBIIEHUS CUJIbI TPEHUSI CKOJIBKEHHSI UCIIONB3YIOT TOIIIUITHUKH, CMa3KYy,
nu@oBky. [louemy?

3adeM Ha ryOKax TUCKOB M IJIOCKOTYOIIEB J€Iat0T HACEUKH ?

[Touemy MeIUIIMHCKKE UTJIBI TOJIUPYIOT A0 3epKaNIbHOIO Onecka’?

[ToyemMy MITAaHTUCTHI U TUMHACTHI MEPE]l BHIIOJHCHUEM YNPAXKHEHUN HATUPAIOT
JaJI0OHA MarHe3uew, a MmoJA0UIBbl — KAHU(OJIBIO?

§§ 30-32. Ctpanuna 65, 3agaum ais mosropeHus Ne 40-42.

Camoit s>ddexTnBHON (GOopMOI CeUeHHs] TBO3MAS SBISIETCS HE KPYIJIOE€ CEeYeHWe, a B BHJIEC
MATUKOHEYHOW 3Be3/bl. Takas (opma TMO3BOJSET YMEHBIIUTH MacCy TBO3Isd B TSITh pas, a
TIJTOIA/Th COMTPUKOCHOBEHUS C IPEBECUHOMN YBEJIMYUTH B IISITH pa3. [louemy Takue rBo3au Jrydiie
JIEpKaTCs B JICPEBE M MOYEMY UX HE TIPOU3BOIST?

. OmHax bl B Kpyry npusiteneit Hacpennaun xsactan: "Ha crapocT JIeT sl TaKOM K€ CUIIbHBIN, KaK

U B moJsioaeie ronbl”". - "OTkyna Tel 3T0 B3s1?" - cnpammBaioT ero. M Hacpennuu oTBedaert:
"Jloma y MeHs ecTh OoJibIlIasi KaMeHHasl CTyra. B MoJo0CcTH 5 TBITAICS CABUHYTH €€ C MECTa,
HO He cMor. Ha HAX s mOBTOPMII OMSATH MOMBITKY, HO HUYEro He BhIIUIO. Tak s y3Hal, 4yTo cuja
y MEHs ceryac Ta xe, yto u pansuie”. [IpaB mu Hacpegaun?

. [Imactuaky u3 ceiporo kaprodens TommuHONW TpuMepHO 10 MM MPOTHIKAIOT CTEKISHHON

TpyOKOW M 00pa3oBaBIIyrOCS KapTodeabHyr0 NpoOKy 3aranmkuBatoT Ha 10 — 15 MM BHYTpH
Tpyoku. Bropyto npoOky GopMupyrOT Ha APYyrom KOHIE TPYOKH, 3aTeM €€ HAaUMHAIOT MEJIEHHO
TOJNKaTh BHYTph TpyOku. IlepBasi mpoOka nBHIKETCS BHauaje MEIJIEHHO, 3aTeM Xapakrep eé
JBHO>KEHUS pe3Ko umensiercs. [louemy?

Onvim yenHee mvlcA4U MHEHUU, POHCOEHHBIX B00OPAINCEHUEM.
M. B. Jlomonocos

> Vpox 30713 | < JIABOPATOPHASI PABOTA Ne 8:

«MU3BMEPEHME KOO®O®PUIIUEHTA TPEHUSA CKOJIbKEHU S

TTomHum Kaswcowvlll 0xceHmabMeH,
Cuna mpenus - pu na N!

L[EJIb PABOTDHI: Hayuuth yuyamuxcs M3MEPATh CHIy TPEHHSI CKOJIBKEHHS M HCCIEN0BATH

3aBUCHMOCTB 9TOM CHJIbI OT BECa Tella, U3MEPSTh KOA(DPUIIMEHT TPEHUS CKOJIbKEHUS.
TUIT YPOKA: naboparopHas pabora.
OFOPY][OBAHHUE: 6pycok, tpu rpy3a o 100 r, iuHaMoMeTp, TpUOOMETP J1ab0PaTOPHBIIA.

1lVIAH PABOTAHI:

BcerynurensHas yacTh
Kpartkuit uncTpyKTa)
Brimonnenue paboTh
IlonBenenue UTOroB
3agaHue Ha IOM

——C 2 C C S o
e

agrwnE
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Il. Kparkuii uHCTpyKTa% 110 X0y BHINOJIHEHHS PabOTHL. Kak H3MEpHUTH CHITy TPEHHS CKOJIbKEHHMs?
Kak moctpouts rpaduk 3aBUCHMOCTH CUJIBI TPEHHS CKOJIBKECHHSI OT Beca Tena? Kak onpenenurs mo
rpaduKy CpeHIOI CHIIy TPEHHUS CKOJIBKCHHUS W CPEeTHUH Bec Tena, paccuuTaTh Kod(duimeHt

TpeHus?
T N AF,
IETP —E U = mp FmP-CP
24 ? N P
p
F, ’
A AF
_ﬂ = F— /’l = ﬂcp * AILl
/ucp mp.cp
I11. Xon paboTsi:

1. Yernipe pa3a u3MepuTh NpUOJM3UTEIbHBIH Bec OPycKa ¢ rpy3aMu M NPUOJIH3UTETbHYIO
CHJIy TPEHUS CKOJIbKeHus (3).

2. Iloctponth rpadguk 3aBHCHMOCTH NPUOIM3UTENBHOH CHJIBI TPEHHS CKOJIbKEHHS OT
NpUOJIHU3UTEIBLHOT0 Beca Tejla W M0 HeMYy OMNpenejuTh CpeaHuil K03I(PPUUIUEHT TpeHUus
CKOJIbKeHus (4).

3. OnpeneauTs adCOJIOTHYI0O M OTHOCHTEJIHHYH MOTPEIIHOCTh M3MepeHust Kod(pduumeHTa
TPeHHs CKOJIbKeHud (5).

Ne v P,H Fp, H P, H Frp.cp, H Lep

1

2

3

4

OTHOCI/ITGJ'II)HaH HOFpCHIHOCTI)
IV. IlonBenenre UTOroB pabOTHI.
V.

1. IlocTaBb KHUTY HAKJIOHHO U MOJIOKHU Ha Hee KapaHjaul. B kakoMm mojioskeHuH KapaHJall cKkopee

ckatbiBaercs? [louemy?

[Touemy coBpeMeHHbIE IIIHYPKH U3 HEMJIOHA ObICTpee pa3BA3bIBAIOTCA?

[Ipunymaiite paccka3: "BpenHoe u moyie3Hoe TpeHue'.

ONBITHBIM MYTEM YCTAHOBUTE 3aBUCUMOCTb CHUJIBI TPEHHUSI OT BEca Tea.

N3mepbTe K03QPUIHEHT TPEHHS CKOJBKEHUSI KPOCCOBOK Pa3IMUHBIX GUPM.

YUTO nMpou30MAeT, €CIu UCUE3HET CUila TPEHUsA?
bopvba, 6 wxomopou e6wvi celiuac yuacmeyeme,
pazsusaem cuiy, KOmopas am NOHa0ooumcs 3asmpa.

Pobepm Tovio

Omcerne 5 8UMCY NOMOKOB POIAHCOEHbE
U nepsoe epo3nvix 0664106 08udiCeHbe.

A.C. Ilywkun
E Ypox 31/14 i JABJIEHUE

ITouemy oxHa B camoJieTax KpyrJible, a, HAIPUMeEP, He KBa/ipaTHbIe?
L[EJIb YPOKA: BBectn mnonstue "nmaBnenue". JlaTh mpeacTaBieHHE O CIOCO0ax

YBEIIMYEHUSI WJIM YMEHbBIIICHUS JJaBJICHUE, CUIIE JIaBJICHMUSI.
TUII YPOKA: xoMOMHUPOBAaHHBIN.

OBbOPYJIOBAHHUE: nocka c TBO3sIMH, THPs, IPO3padHasi KIOBETA C ECKOM.
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LIJIAH YPOKA:

1. BcrynurenbHas yacTh
2. Ompoc

3. OObscHeHHE

4. 3akperuieHue

5. 3agaHue Ha JOM

1. Onpoc pynoamenmanvnoui: 1. Cuna Tpenus ckoiabxenus. 2. TpeHue mokos.

3. Tpenue B IpUpoJie U TEXHUKE.

3aoauu:

1. C xakoil MUHMMaJIbHOW CWJIOW HYKHO NpHKaTh Opycok maccoil 20 Kr k Bep-

TUKQJIBHOM CTeHE, YTOOBI OH He CKOIb3WwI BHU3? Koadduiment tpenust 6pycka o
cTeny paseH 0,8.

. K BepTukanbHOil kene3Ho cToiike "mpunumia" HamarHuueHHas maiioa. K maii6e

MPUBA3aJIU JIETKYI0O HUTh M TAHYT 3a HEE TaK, 4TO OHAa BCE BPEMS OCTAETCS
napajuiesnibHol cteHe. Korna HUTH TSHYT BBEpX, IIaii0a HaYMHAET ABUTATHCS MPH
MuHUMadbHOM cuine 1,6 H; korga HUTHh TAHYT BEpPTUKAJIBHO BHH3, Iaiiba
NPUXOJAUT B IBU)KEHUE MTPpU MuHUManbHoM cuiie 0,6 H. Haitnure maccy maiiObr.

. KécrtkocTp npyxunsl paBHa 50 H/M. Ecnu ¢ e€ momoiibio paBHOMEPHO TSHYTH I10

M0JIy KOpOOKY Maccoil 2 Kr, TO JIJIMHA MPYXXKUHBI yBenuuuBaetcs ¢ 10 go 15 cm.
KaxoBa cuna ynpyroctu? Yemy paBeH ko3 PUIMeHT TpeHus?

. Teno maccot 5 Kr JEKHUT HA TOPU3OHTAIBHOM MOBEpXHOCTU. Ha Temo oguH pas

NOAEHCTBOBAIA TOPU3OHTANILHOM cuioil 4 H, a npyroit pa3 — ropu3oHTaIbHOU
cuinoin 12 H. Koadpdumument tpenus mexay Ttenom u moBepxHocThio 0,2. Bo
CKOJIBKO pa3 CHJia TPEHHsI BO BTOPOM ciiydae 0oJblie?

. Macca anekrponoesna «Jlacrouka» 267 tonH. Halitu koaduniueHT TpeHus, eciu

crta Tsird 255 kH o6ecrieuanBaet myckoBoe yekoperue 0,64 m/c?. 0,03

Bonpocwi:

1.

© gk~ w

[ToueMy KOHBKHM CKOJB3ST MO JbAY? Jpyroe HeaaBHee OOBSICHEHHE COCTOUT B TOM, 4TO
MOJIEKYJIBl BOJbl Ha IOBEPXHOCTH KOJIEOIIOTCS CHIIbHEE, INOTOMY 4YTO BBILIE HET JPYrHX
MOJIEKYJ. DTO HIPUBOJUT K 00pa30BaHUIO OYEHb TOHKOI'O JKUAKOTO CJIOSl Ha IOBEPXHOCTH JIbJA,
JaXKe eClId OKPYKarollasi TeMIIepaTypa HUKE TOUKH 3aMEP3aHUsI BOJBL

Kak nHamo monumate mocioBuily: "He mogmaxemb, He moenemb!"? Ilouemy
CMa3Ka YMEHbIIAeT TPEHUE?

3aueM Ha MOBEPXHOCTH IIIMH aBTOMOOWIIS CO3/1af0T pebeHbIC KAHABKH ?
[Toyemy Kariu J0X/s1 CKaTBIBAIOTCA C KPBIIIU, & CHET JIEKUT BCIO 3UMY?

[Touemy TpamBaliHbIN MPOBOJ UAET 3Ur3aramu, a He MapajuielIbHO perabcaM?
[louemy cuiia TpeHHUsI CKOJBKEHUS HE 3aBUCHUT OT IUIOLIAAUW CONPUKOCHOBEHUS
Tein?

[Touemy TONCTBIN IBO31b TPYAHEE BBIACPHYTH?

Koneco aBromobuns Oykcyer. Kyna HampaBieHa cuiga TpeHUS MEXIY
OYKCYIOIIUM KOJIECOM U JIOPOTOM?
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9. IloueMy He majgarOT MarHUTHI HA XOJOAWIBHUKE?

10. IToueMy cTHparOTCs MOIOIIBBI OOYBH?

11. IToueMy py4yHBIM JTJOO3UKOM OOBIYHO MUJIST CBEPXY BHU3?
12. Kakass cuna IpUBOAUT B JABMIKECHHE >KEIE3HONOPOMKHBIN

cocTan?

13. Ha kakyro napy KoJjiec rpy30BOTO aBTOMOOMUJISI BBITOHEE CTABUTH TOPMO3a?

14. Tlouemy He 6€30MaCHO XOJIUTh MO PACCHIIIAHHOMY FOpOXy?

15. TloueMy cTHparOTCs MOIOIIBBI 00YBH?

16. Kakoil BUJ TpeHUS MMEET MECTO NPHU KaTaHWU Ha Bejocunene? mpu MepeBO3Ke
rpy3a Ha caHKax? TpU KaTaHUM Ha JIbDKaxX? TpHU MEpPelBUKEHUU padboduM
KATYIIKX C MPOBOJAOM? IIPU ABU>KEHUU BarOHETKU ?

17. Tlouemy mnOpH MOCTPOMKE HIEKTPOBO30B HE NPUMEHSIOT JIETKME METallbl U
CIIJIaBbI?

18. Tlouemy sierdye NpOTKHYTH ABIPY, €CIIU IIKJIO BpallaeTcs?

19. [Touemy mHYpKkH 111 0OyBH HE OBIBAIOT IICJIKOBBIMHU, XOTS IIEJIK MPOYHEE
XJIOMMYATOOYMaKHOW TKaHU?

20. IToueMy Ha HUIANKE TBO3/A U HA CTEPKHE MO/ IIUISITKOM J1eIaeTCsa Haceuka?

21. JIi1st 4ero moJAKOBBIBAIOT JIOLIAACH ?

22. UeM O0OBACHUTH, YTO TpuU OYKCOBAaHWU KOJEC CHJIa TATH TEIUIOBO3a WU
ABTOMOOMJIS 3HAYUTENLHO IaJgaeT?

23. Jlocka JIEXKWAT HA TJAJKOW TOPU3OHTAIBHOM ToBepxHOCTH. Ha pocke
pacrionaraetcss Opycok. K Opycky NpuKIaabpBalOT TOPU3OHTAIBHYIO CHUITY, HO
OTHOCHUTEJIPHO  JOCKM OpyCOK OCTaeTcsi  HEMOJABMXKHBIM.  OmpeneauThb
HaMpaBJICHUE CUJIbI TPEHUS, ICHCTBYIOIIEH Ha JIOCKY.

24. CMOXET JIK 3Mesl TIOJI3TH BHYTPH y3KOH TPyObI?

25. OOBIACHUTE MMOCIIOBULIBI U IIOr'OBOPKMU:

¢ He nmoamaxkens — He OEIEIIb.
e baba c Bo3y — KOObLJIE Jlerye.
e [lnyr ot paboThl O1EeCTHUT.
e YTo KpYTJIo — JIErKO KaTUTCH.
I11. ITo perxsoMy CHETy 4eloBeK UAET C OOJBIINM TPYAOM, a Ha JIbIKaX....7 B oboux

Cly4asiX OH JEUCTBYET Ha CHET ¢ OJWHAKOBOW CwiIoH. [lmomans mOBEpXHOCTH JIBIKH
pa3 B ABaJlaTh OOJIbIIE IJIOMIAAN MOBEPXHOCTH MOJOUIBBI, MOATOMY Ha KaxKIbIU
KBaJpPaTHBIM CAHTUMETP CHETa YEJIOBEK JEUCTBYET C MEHbIIEH CUIION, YeM 0€3 JIbIK U
CHer He paspymaercs (ero JeWCTBHE Ha CHET MEHbBIIEe MPOYHOCTH cHera). ['Bo3nb
JIETKO BXOJWT B JIEPEBO, a e€ciau Obl OH ObLT He 3aocTpeH? KHomka, nMerormasi 6onee
OCTPBII KOHEII, JIETKO BXOAUT B aepeBo? [Touemy?

Pe3yabTaT AeMCTBUS CWIbI 3AaBUCHUT He TOJBKO OT €€ MOAYJIsl, HO M OT IJIOIIAAH
TOI MOBEPXHOCTH, MEPIEHANKYISIPHO KOTOPOM OHA IeHCTBYeET.
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JlemoHCcTpamusi (mocka C TBO3ISAMH, II€COK, IIpo3padyHas KioBera). [louemy
3a0CTPEHHBbIE KOHLBI TBO3JEH CWIbHEe yriayOmstorcss B mnecok? Ilnomans omnopsl

MeHbie?! A naBineHue? F

Nasienue (P) — cBoiicTBO Tea OKa3pIBATh BJIMSIHAE HA JIaHHOE
TEJO TMPH CONPHKOCHOBEHHH C HHM, H3MepsieMOe€ OTHOIIEHHEM CHJIbI,
ACCTBYOIIEH MEPHeHAUKYJSAPHO IMOBEPXHOCTH Teja, K IUIOAAU JTOM Mo-
BEPXHOCTH.

B kakoM TMOJOXEHHH KUPIUY (METaIIMYeCKUil OpYyCOK) MPOM3BOIUT OOJIbIIEE
nasnenure? TBepabie Tena aaBaT «moj ceds»! Exunuma nasnenus B CU — mackaib
(ITa): 1 Ia = 1 H/™M%, ucnoms3yrorest 1 kI1a u 1 MITa. _

[Tpu Manoil ruomaau naxe HEOOIBIIOW CUIOW MOXKHO CO3/1aTh OOJbBIIOE th
nasnenne. Hampumep, mis kHonku p = 50 H/0,000001 m® = 50 MIla! |
Pexymme © KONIONIME TIPUCIIOCOOJICHHS B TPUPOAC H TEXHUKE Il F,
(meMoHCTparys ¢ MPOOUBAHUEM ITYPYIIOM METHOW MOHETHI). =
IMpoyHocTh (Pyax) — MAKCHMAJIbHOE JaBJIeHHE, KOTOPOe MOKET

BbLIEP:KATH MaTepPHaJI, He paspymiasich. [louemy marepuansl 00J1a1at0T IPOYHOCTHIO?
3aoaua: CMOXeT au Majdb4uK Maccor 50 Kr mpoWTH 1O JIBAY, BBIACPKUBAIOIIEMY
nasienue 30 kIla, ecau mmonaae Kaxa0d CTYITHA Majdbuuka 125 cm??

Teneps MOHATHO, MOUEMY MYKYMHA HE OCTABIISET CJIENOB Ha acdaibTe, I.\

a okeHmuHa...? Ilouemy xomap '"mpopsiBaer" Hamy koxy? Uto
HEOOXO0IMMO cJieaTh, 4ToOBI BEpeBKa (Iy’KKa Bejpa) He pe3aja pyKy? B

Cuna nasnenus: F = p-S.

JonoanutenbHass uHdopmaunusi: /[Ba anmaza xoHuueckoi (opmbl (aiMa3Has HaKOBAJIbHS),
Nepearole CKUMarollee ycuiane Ha pabouyue IUIOIIAIKA TuamMeTpoM MeHee 1 MM. AyiMa3Hble
HAKOBAJIbHU HCIIOJIb3YIOTCSI B HAYYHBIX SKCIIEPUMEHTaX U MCCIEIOBAHUSX CBOMCTB MaTepuH IPH
CBEPXBBICOKHMX JaBlieHUAX. [[aBneHne Mexay anMa3HbIMH HAaKOBAJIBHSMHU MOKET Aocturatb 350
I'Tla. Ha xoH4rKe UIJIbl B MIBEHHOH MaIMHKE pa3BuBaeTcs AaBieHue g0 5000 armocdep.

IV. 3a0auu:

1. Urna npu npourpblBaHUU TpaMIUIacTUHKU 1aBUT Ha Hee cwiod 0,27 H. Kakoe
JaBJICHUE OKa3bIBAET UrJa, €CJIM Iuomaas ee octpus pasHa 0,0003 cm??

2. Tapakan BeifiepkuBaet gaBienne 10 S00 [Ta. Ouennre, kakas cuina Hy>KHa, YTOOBI
pa3gaBHUTh TapaKaHa, €CJIM €ro JInHa | cMm, a mupuHa 5 MMm.

2. TommuHa 112 TaKoBa, 4TO Jiea BeiaepkuBaeT napienne 90 klla. IIpoiiger au mo
3TOMY JIbJly TPAKTOP Maccou 5,4 T, €Ciii OH ONMUPAETCS HAa I'YCEHHUUb! IUIOIIAAbI0
1,5 M.

3. M3o6peTaTtens ApTéM KOHCTpYUpPYET HOBBIM Mapcoxoa. Macca mapcoxoaa 100 kr,
Ha Mapce yckopeHwe cBOOOJHOro mnajeHus 3,8 m/c®. Kakoll nomKHA ObITh
MUHHMAaIbHAs IJI0NIaAb TYCEHHI] MapCOX0/ia, YTOObI JaBJIEHUE HA TOBEPXHOCTh HE
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npesbimano 400 I1a?

. CKOJIBKO BOJbI HA/I0 HAJIMTh B Ba3zy, YTOOBI OHA OKa3blBaja Ha MOJ AaBieHHe 3,5

k[la? Macca myctoit Bazel 1,5 kr, a miockoe nHO €€ umeeT (HopMy Kpyra
2
mromanaeo 100 cm”.

. Kakoe nmaBiienne okaspiBajia ObI >KEHIIIMHA Maccoi 45 Kr Ha I10JI, €CJIM IUIOIIAah €¢

2

kaOnykoB-mmuiek 0,25 cM”. CrnocoOHbI JM OHU MPOKOJOTh MOJ B CaJOHE

MMacCa>xupCKoro camojieTa?

Bonpocwi:

1. TlouemMy ocTpslii rBO31b 3a0UTH JIETUE, YEM TYIOM?

2. TloueMy penbChl HE KIaayT IPSIMO Ha 3eMITIO?

3. Ilepeuncnure cnocoObl, C TMOMOIIbIO KOTOPBIX MOHO YBEIUYUTh WU
YMEHBIIUTh J1aBJICHUE.

4. Kak n3meputsb naBieHue Opycka Ha CTOJI, TPOU3BOJIMMOE €ro Pa3HbIMU I'paHsIMu?

5. ITlouemy 3amHue Kojeca Tpy30BUKOB OOBIYHO CIBOCHHBIE?

6. OObsicHUTE Ha3HAYCHUE HANEepPCTKa, HAJeBAaEMOTO Ha MaJell MPU HIUThE UTIIOM.

7. Tlouemy joCH MOTYT XOAUTH MO CHETY WUJIM OOJIOTY, HE yBsi3ast?

8. Ilouemy ymap kynakom 6osee a¢dexTuBeH (moutu B 2 pasza), 4eM yaap OTKPHITON
JIaJI0HBIO?

9. Jlns yero y prok3aka AeNaroT IHUPOKHUE JIIMKH?

10. ITouemy cHer o0anaeT NamMATHIO (COXpaHSET Clebl)?

11. Korpaa Oosibliie BA3HYT HOTH YeJIOBEKA NP NEPeXoie Mo 00JI0Ty: KOria OH CTOUT,
WU, KOTda aejaet mar?

12. B opgHuX ciydasix JaBJI€HHE CTaparoTCs YMEHBIIUTh, a B IPYIHX - YBEIUYUTb.
[IpuBenute mnpumepsl, rae B TEXHUKE WIK B OBITY yMEHBLIAIOT, a I/I€
YBEJIIMUYNBAIOT JABJICHHE.

I[OHOJIHI/ITCJILHZIH I/IH(l)OpMaIlI/IH. I[J'IH MMOJIyUCHUA CcTaOMJILHOIO METaJNIMYECKOTO BOJ0Opoaa

WCIIOJIb30BAJIM YCTAHOBKY, TJ¢ aliMa3Hble HAKOBaJbHU pa3BuBaimu naBieHue 495 I'Tla, dro
MPUMEPHO B ISTh MUJUIMOHOB pa3 00JIbIlIe HOPMAIILHOTO arMochepHoro aaBieHus. [ToMuMo dncTo
HAyYHOM IIEHHOCTH Y 3TOr0 3K30THYECKOTO MaTephaja MOXET HAWTHUCh U IPAKTHYECKOEe
MPUMEHEHHE - OH 00JIaZaeT BHICOKOTEMIIEPATYPHOH CBEPXIIPOBOJIUMOCTBIO (B JAHHOM CiIydae OHa
HaCTymana npu —5 8°C).

V.
1.

2.

w

(o3}

§§ 33,34. Yap. 12. 3agaum mis mosropenust Ne 50-52.

ECJ'II/I I/IFOJ'IKy BCTAaBUTH B HpO6Ky U INOOJIOXHUTH IO OCTpI/Ie MOHCTy, TO, y,[[apI/IB CBerY 10
npo61<e MOJIOTKOM MOXKHO HpO6I/ITB B MOHCTC OTBCpCTI/IC. HO‘-ICMY?

Eciu B mecouyHyilo TOpKy TOpPU30OHTAJIbHO BCTaBUTh TpPYyOKy M3 KapToHa, TO OHa HeE
neopmupyercs, Jaxxe eciau HaCTYNHUTh Ha ropky. [Touemy?

. Kakun MMOYEMY BBICBIITACTCA IIECOK B IICCOYHBIX yacax?
. OHpeI[eJ'II/ITC JaBJICHUC, KOTOPOC BbI OKa3bIBaliTe Ha IoJI, CTOSA Ha OJIHOH HOI'C¢, Ha IBYX HOT'aX U

Ha IBIIOYKax. Kakoe JAaBJICHHUC HUCIIBITBIBAIOT Ballld HOT' nu?

. Pexnama rnacurt: "llocne nawezo wiamnyns onocel cmanosamcs kpenue 6 2,5 paza”. [lpoBepbTe

9TO.

. Kakoe naBnenue okaspIBaeT MIapuKOBas pydka Ha Oymary?
. IloueMy XOUTb IO CyXOMY IIECKY TPYJHO, a JIEKAaTh HA HEM HE OUYEHB-TO MATKO?
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E Vpok 32/15 i JABJIEHHUE TI'A3A

11205 Ha Mup, Henb3s He YOUBIAMbBCAL.
Koszvma I[Ipymkos

L[EJIb YPOKA: O0bsicHUTh IPUYMHBI BOSHUKHOBEHHUSI JIABJICHUS ra3a U HEKOTOPbIC

IpYTHU€ €ro CBOMCTBA.
TUII YPOKA: kxoMOMHUPOBAHHBII.
OBOPY][OBAHHUE: xunodparment "JlaBneHue rasza", MexaHuueckas MOJEb JaB-

JIEHMs ra3a, MWIKHIP NEPEMEHHOT0 00BbEMA ¢ MAHOMETPOM.

1IJIAH YPOKA:
1. BcrynurenbHas yacTh
2. Ompoc
3. JlaGoparopnas pabota
4. OObsicHeHue
5. 3akperuieHue
6. 3ama”ue Ha 1OM
1. Onpoc pynoamenmanwvueui: 1. JlaBnenue. 2. CnocoObl U3MEHEHUS JaBICHUS.
3aoauu:
1. Kakoe naBiieHre Ha TPYHT OKa3bIBaeT IpaHUTHAsI KOJOHHA, 00bEM KOTOpOU 6 M2,

2
€CJIM IUIoNaab €€ ocHoBaHug 1,5 M“?

. Macca crona 2 kr. Onpeaenure ero JAaBjieHHE Ha T0JI, €CIIU TUIONMIaab KaXXI0u 13

2
YCTBIPCX €T'0 HOKCK 4 cm”.

2
. IImomanp nHa kactproiu 1300 cM”. Beruucnure naBieHHe M CUJY JABJICHUS Ha

JHO KaCTpProJik, €CJIM B HCC HAJINIIN 41 BOJBI.

. JIB€ KaJIKH C KBallICHOW KaIyCTOW MOKPBITHI JIEKAIIMMH HA KAIlyCTE J€PEBIHHBIMHU

KpyraMi C KaMHSIMU. B omgHON Kajke Kpyr HMMeEEeT B IolepeuyHuke 24 cM Hu
HarpykeH 10 kr; B Ipyroi mormepedyHuk kpyra paBeH 32 cMm, a rpy3 — 16 kr. B
KaKoW KaJIKe KarycTa HaXOAUTCS O] OOJIBIIUM JaBICHHEM?

. Bpycok Maccoii 2 kr umeer ¢popmy napamwienenunesna. Jiexka Ha 0THON U3 rpaHed,

oH oka3biBaeT namineHue | klla, nexa Ha apyroit — 2 klla, cros Ha Tperbeil — 4
klla. KakoBbl pa3mepsl Opycka?

. Ha cTone nexuT cnenanHoe M3 IacTWIMHA TEJNO B opMe Ky0a M OKa3bIBaeT Ha

cron aaBiaeHue 100 Ila. Korma cBepxy Ha 3TO TelO MOJOXKWIM CTadbHOU KyO,
pebpo koToporo B 2 pasza Oousblne pedpa IIacTUIMHOBOTO KyOa. IlmacTumumu
PACILTIONIUIICA, Y TUJIOIIA/Ib €r0 KOHTaKTa CO CTOJIOM YBEJIMYWJIach BABoe. Uemy
cTajo paBHO AaBiieHHEe Ha ctoi? IlnorHocTs mmactununa 1400 KF/M3, IUIOTHOCTh
cranu 7800 Kkr/nm’.

. Beicota nupamuael Xeornca npubnausutensHo paBHa 140 meTpoB, a macca — Oosee

6 MWUIMOHOB TOHH. Y Mapraputsl €CTh TOYHAsl KOIHWS NMUpPaMUAbl BBICOTOM 14
CaHTHUMETPOB, W3TOTOBJIIEHHAas W3 TOro Xe& wmarepuasa. Bo ckombko pa3

OT/IMYAXOTCA OAaBJICHHSA, OKa3bIBACMBIC Ha IIOBEPXHOCTDH OpHFHHaHLHOﬁ HHpaMHHOﬁ
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U Kormuei?

8. Jlurepatypubiii repoii (ba3apoB), 3akaisis CBOIO BOJIO, CHaJl HAa JOCKE, YTHIKAHHOW T'BO3ISMHU.
CkonpKO TBO3/IEH TTOHATOOUTCS, YTOOBI M3TOTOBUTH TaKOE JIOKE YeNoBeKy Maccoit 70 kr, eciu
OCTpHE KaXKJI0TO T'BO3/1s uMeeT riomas 0,1 MMZ, a mpoyHOCTH Koxku 3 MIla?

9. laBiieHne B KaxJoi u3 deThipex muH aBTomoOmis 0,2 Mlla. KakoB Bec aBTOMOOWIIS, eciu
TIJI0IA]Tb COTPUKOCHOBEHUS KaXKI0¥ MIUHBI ¢ TpyHTOM 500 cM??

Bonpocwi:

1. Tloyemy IJIOTHUHY CTPOSIT TaK, YTO €€ MPO(PWIb paciiupseTcst K HU3y?

2. 3aueM y jomnaTbl BEpXHHMH Kpail, HA KOTOPbI HAJaBIMBAIOT HOTOM, U30THYT, a

HUKHUM — 3a0CTpEH?

3. Kakas O6opoHa riy0xe pa3pbIXJIUT 3eMIII0 — Ta, Y KoTopoi 20 3yObeB, Wi Ta, y
KoTopou ux 607

4. Kak 3aBUCHUT JaBJe€HHE MAIlIMHBI HAa ac(abT OT JIaBJICHUS BO3ayXa B Kojécax?

5. Tlouemy Ha mpocToM TabypeTe CHIIETh )KECTKO, a Ha cTysne HeT? Kak BbuienuTh
JIOKE M3 TJIUHBI, B KOTOPOM OBLIO OBl HE JKECTKO CHETh (cumenne dopna)?

6. I'py3oBble aBTOMOOWIM YacTO MMEKOT €33y Kojieca C JABOWHBIMHU OallJIOHAMHU.
Jls1 yero aTo nenaercs?

7. IloueMy YenoBEeK MOXET XOJIUTh IO Oepery Mops, MOKPBITOMY TallbKOH, HE
UCHIBITBIBas 00JIE3HEHHBIX OUIYIIEHUN, U HE MOXET MJITH IO J0pOore, MOKPHITON
1e0eHKOM?

8. «llIpupoma mnozaboTunach, 4yTOOBI AEpeBbs HE pOCAM a0 Heba» (HeMmelkas
nocioBuia). [Touemy 3to Tak?

9. IlpencraBbTe cebe KOHS ¢ MOTYyCHEPUIECKUM KUBOTOM. UTO MOKET IPOU3OUTH ¢
KOHEM, pa3Mep KOTOporo B 2 pasza OoJblie?

10. Otuero 3emist W Jpyrue IUTAHETH WMEIOT MPHUOIU3UTENBHO TPABUIHHYIO
mapooopaszHyio GopMmy, a sjpa KOMET U aCTePOUIbl — HEMPABIWILHYIO.

11. Kakum 00pa3oM 4YeloBeK, CTOSAIIUM Ha IOy, MOXKET OYeHb OBICTPO YBEIUYUTH
naBieHue?

12. Camoe rnaBHOE B OpOHEXKHMIIETaX — PACIPEICIUTh HArpy3Ky Ha KakK MOXKHO
Oompiieit momanu. Tak mu 310?

13. Macca oxnoro tena B 10 pa3 6omibie maccel Apyroro. [Lmomaas omopsl BTOporo
Tena B 10 pa3 MeHplie miom@aaud omnopel BToporo. CpaBHUTE AaBJIEHUS,
OKa3bIBAEMbIE ITUMU TEJIaMU Ha MOBEPXHOCTh CTOJA.

14. Kak Hy)KHO KUHYTb SIMII0 Ha OETOHHBIN 1MOJI, YTOOBI HE pa3OoUTh ero?

15. CranbHOM map Ki1aayT Ha CTalbHYyIO INHUTY. Kak ompenenuts co3naBaeMoe UM
naBieHue?

16. IosicauTe, mydIne ik aeiaTh KOPOTKUE AT WU JUIMHHBIE, KOTJA BBl HIETE 110
JBIY.

17. llmnuuap, U3rOTOBICHHBIN 13 amtoMuHMs, nMeeT BhicoTy 10 cm. Kakyro BeicoTy

HUMECT MGI[HBIﬁ OUJIIMHAP TAKOI'O K€ JrnaMCTpa, €CJIUM OH OKa3bIBACT HA CTOJ TAKOC
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e JJaBiIeHne?

18. CocTtaBbTe HEOOBIION paccKkas O CUJIe JaBJICHUS.

19. IloueMy noma cTosT Ha PyHIaMEHTE?

20. [1ns yero cabie mpuaaroT U30THYTYIO (hOPMY, BBITYKITYIO CO CTOPOHBI JIE3BUS ?

21. ITlouemy He TpeOyeTcst OONBIINX YCUIIUNA MYeie WA 0Ce, YTOObl BOH3UTH KaJlo B
TEJO KEPTBHI?

22. O0blyHYyI0 KHMTY cTaHgapTtHoro ¢opmara B 500 cTpaHuil Helb3sl pa3JaBUTh,
JIaXKe eCJIM ITIOCTAaBUTh HAa Hee 15 BaroHoB, rpykeHHbIX yriaeM. [Touemy?

23. Ilpu pa®oTe HOBBIM HAMMIBHUKOM MPUXOJUTCA MPUKIIAJIbIBATH OOJbIlIee YCUIIHE,
yeM cTapbiM. [louemMy ke NpeAnoyuTaIoT MoJIb30BaTHCS HOBBIM HAMMMIIBHUKOM?

I11. JIabopaTropHas paGota Ne 9: «M3mepeHue naBJjieHUsI TBEPAOTO TeJIay.
1. U3mepenue Beca Teia; omnpeaeleHHe A0COJIOTHOH M OTHOCHTEJbHOH IOIPENIHOCTH
pe3yJabTaTta u3MepeHus.
2. U3mMepeHue IIIOIIAIH KOHTAKTA TBEP/AOI0 TeJja ¢ OMOPOii; onpeaeieHue OTHOCHTEIbHOI

MOTrPEeNIHOCTH.
3. OnpenesieHue JaBJaeHUsi TBEPAOro Teja. BoIBoabI.
Bennunna F, H &M [d, M S, m° P=F/S, I1a
N3mepenune
OTHOCHUTEIbHAS TTOTPEITHOCTD

IV. Ta3sl He coxpaHawT HHM o0bemMa, HU GopmMbl, 3aHUMAas BeCh

npeaocTaBJIeHHbIH 00beM (meMoHcTparus). ['a3 cocTouT M3 OOJBIIOrO 4YKCia

JacTUIl W 00JIaJlaeT CBOMCTBOM JICHCTBOBATh Ha TOBEPXHOCTHh APYroro Teja ¢

HEKOTOPOM CHJIOW NPH COMPHKOCHOBEHHWH C HHUM, T.€. CO3/1aeT aaBieHue. Uem ke

00yCJIOBJICHO JAaBJICHWE Ta3a Ha CTEHKH cocyna? Yaapsl MOJEKYJ ra3a O CTEHKHU

cocyna. Hampumep, 4McjI0 yaapoB MOJIeKYyJ B03AyXa B KOMHaTe 0 mjiomaaxky 1

eM® B 1 ¢ NOpPsAKA 10%, "Jlununymul, eciu ux MHO20, MO2ym nobeoumv u

I'ynnusepa” (aHamorus co cTpenb0O M3 aBTOMaTa IO MUIICHH W MEXaHHYEeCKas

MOJIe/Ib JaBicHus raza). Eciu Halra rumore3a BepHa, TO BO3AYIIHBIA MIAPHUK IO

KOJIOKOJIOM BO3JIYIITHOI'O Hacoca JOJDKEeH pa3ayBathesi! JIeMOHCTpalus pa3ayBaHUs

IapuKa 1o KOJOKOJIOM BO3YIIHOTO HAcoca U 0OBSICHEHHUE TAHHOTO OITBITA.

JlaBjieHHE ra3a HA CTEHKH COCY/1a BbI3BIBAETCH yIapaMu MOJIEKYJI ra3a.

[Touemy mapuk npuodpen npu pazayBanuu cepudeckyro hopmy?

I'a3 1aBUT HA CTEHKH COCYJ1a M0 BCeM HANPABJIEHUSIM OJMHAKOBO.

Kak u3ameHutcs naBiieHue rasa, €ciii ero 00beM yMEHbBIIUTD (JIeMOHCTpaIus)?

IIpu yMeHbIIEeHUM 00bEMA ra3a ero JaBJjieHHe YBeJUUMBAETCsI 1 HA000POT.

Kak wu3meHuTcss pgaBieHHe Tasza, €CJAM €ro HarpeTh WIM OXJIAJUTh CHETOM

(nemonctpanus)? [Mouemy?

Cuna npaBienusi ckaroro rasa. F = p-S. IlopmeHb mpeoOpa3yeT XaoTHUYECKOE

JIBM)KEHHE MOJICKYJ CKATOT0 Ta3a B MOCTYINATEIbHOE ABUKEHHUE CaMOTO MOPIITHSI.

IIpu yBeiuueHUH TeMIepaTyphl raza ero JaBjieHUe YBeJINYUBAETCA U HA000pPOT.

BriBom: B kaxaoMm raze M CMeCHM ra3oB €CThb MOJIEKYJbl. VX JIBHXECHUE MBI
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BO

COPUHUMAEM KaK TeMHepaTypy (4eM BbIIIE CKOPOCTh MOJIEKYJ, TEM TEIJIee HaM

Ka)KeTCs ra3), a pe3yJabTaThl yAapOB MO MOBEPXHOCTIM — KaK AaBJICHHE.

V.
1.

3aoauu:
JaBienue Bo3ayxa BHyTpH mapuka 102000 I1a. C kakoil cunoi 1eicTBYeT BO34YyX

2 o
Ha KOHYHMK I1aJIblla IINIOIIadbIO I cm HagaBUBIIHWH Ha mapmc"

2. B uunuHape MoxkeT CBOOOIHO MepeMeniaThCs MOpIlIeHb mionaaso S0 cm’. CieBa
or mnopmHs nasinenne 200 klla, cmpaBa — 100 xIla. Omnpenenure cuiy,
JEHCTBYIONIYIO Ha MOPIIEHb CO CTOPOHBI rasa.

3. lllapuk nakauanu renueM. Macca rasza cocrasisieT 20% OT Macchl BCEro miapuka.
Yepe3 neHb, KOrja 4YacThb Telus MPOCOYMIIaCh Yepe3 CTEHKH, O0bEM IIapHka
yYMEHBIIWICA B 2 pa3za, a macca reinus craina coctaBisiTb 10% oT macchl Bcero
mapuka. Omnpenenure, BO CKOJbKO pa3 MU3MEHWJACh CpEeAHSs IUIOTHOCTD
BO3JIYIITHOTO IIapHKa.

4. Paguyc kynona mapamora R = 6 M, macca mapamrtoructa m=72 xr. Haiigure,
HACKOJIbKO CpeJHee JaBJICHHE BO3JyXa Ha HIDKHEH CTOpOHE Kymnojia OoJblie
CpPEeIHEro JaBJICHWs Ha BEpPXHEH ero CTOpOHE MPU PAaBHOMEPHOM ONYCKAHUU
MapamoTreTa. Y CKOpeHne cBoG0IHOro mageHus g = 9,8 m/c’.

Bonpocwi:

1. CaoH camonera TrepMeETHYEH M B HEM mnoanepxkuBaercda nasienue 0,75 atwm.

[Touemy Henb3s 0O6ecieunTh HOpMAIbHOE aTMOC(EPHOE JaBiIeHUE?
2. Tlouemy mpu HakayMBaHWK BO3JyXa B LIMHY aBTOMOOWIISL C KaXKIbIM Pa3oM
CTAHOBUTCS BCE TPYJIHEE IBUTAaTh PyUYKy Hacoca?

3. Y KocTpa MOXHO BHUAETH, KaK OT TOPSIIUX IOJICHHEB C TPECKOM pPA3JIETAIOTCS

uckpsl. [Touemy?

4. Kak ¢ moOMOIIbI0 BO3AYHIHOTO JETCKOrO IIapuKa J0Ka3aTh, YTO JABJICHHE ras3a

3aBUCHUT OT €ro TeMIEPATyphl?

5. CTBON apTUILIEPUIICKOTO OpYAUsi UMEET CTEHKHU Pa3HOM TOJNUIUMHBI. B KazeHHOM

yacTu oHH Tojule. [Touemy?

6. Ilpu kakoM YyCIOBMM HarpeBaHWE Tra3a HE MPUBOAUT K M3MEHEHHIO €ro

IJIOTHOCTH?

7. TloueMy cUIIbHBIN BETEp JTOMAET JINCTBEHHbBIC AEPEBBS JIETOM rOpa3/io yaule, 4yem

3UMOI1?
8. Tlouemy 3Be3npl He mMamaroT ¢ OameH Kpemis Bo Bpems yparaHa?
9. 3aBuCHT n¥M JaBICHUE aBTOMOOWIIS Ha TPYHT OT JaBJICHUS BHYTPU OajuioHA
KoJzeca?

10. IToueMy TpW W3TOTOBICHWH SJEKTPUUYECKUX JIAMIT HAKAIMBAHUS WX OaUIOH
HaIOJIHSAIOT HHEPTHBIM T'a30M, JaBJIE€HHUE KOTOPOrO MEHbIIe aTMOCHEPHOT0?

11. I'me npomure HaayTh BO3AYIIHBIN IAPUK — HA 3emuie ik Ha Mapce?

12. Kak yBenu4nTh 00HEM PE3NHOBOTO IIApUKa, HE J0OABIISAS B HETO BO3IyX?
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13. IloueMy y BUHTa MsICOPYOKH BUTKH COJMKAOTCS ?

14. Yto ciy4uTcs ¢ BO3AYIIHBIM IIAPOM, €CJIM €r0 HaJlyTh HA KOCMUYECKON CTaHIIUU
U BBIIIYCTUTh B OTKPBITHIA KOCMOC?

15. YtoObl BIOXHYTHh BO31YyX, YEJIOBEK MPHU MOMOILM MBI PACUIUPSIET TPYAHYIO
kJeTky. [loueMy BO3yX BXOJUT MIPHU 3TOM B JierKue?

16. Kak 3aBHCHUT JaBiieHHME MalIMHBI Ha acaibT OT JABJICHUS BO3JyXa B Kojécax?
PaBHbI 111 oHU?

17. Kak xe 10cTaTh OUMILEHHOE U0 U3 OYTHUIKHU?

18. Cocyn pazneneH neperopoakoil nmomoiam. B HUKHEW yacTu €ro HaXOAMUTCS Tas,
U3 BEpXHEW 4acTU OH OTKayaH. YTO MPOU3OHAET C ra3oM, €clid B MEpPEropojike
nosiBUTCs orBepctue? Kak mM3MEHHWTCS mpu 3TOM Macca rasa, €ro IjJOoTHOCTh U
naBJIEHUE?

V1. § 35. 3anaym ansa nosropenust Ne 53 u Ne 54,

1. Ilokaxwure, 4TO MaJ€HbKUNA BO3AYIIHBIA IIAPUK CXKUMAET BO3IYyX BHYTpPHU ceOs CUIIbHEE, YeM
00JIbIION.

2. Ecny mocTaBUTh XOPOIIO TMPOTPETYI0 OYTBUIKY, Ha TOPIBIIIKO KOTOPOH HAJeIH MIapuK, B Ta3 C

XOJIOJHOU BOJION, TO MIapuK OyaeT «mporiouen» OyTeinkoin! [Touemy?

YTBepKIatoT, UTO YyeM OoJIblile BO3AyXa B Msiue, TEM BbIIIE OH ckaueT. Tak jiu 310?

4. Jlepa KUpIUY Ha JIAJOHU, yaapbTe 0 HeMy MosioTkoM. [lodemy pyka, nep:kaiias KUpnud, He
olrymaeT 00JiM OT yAapOB MOJIOTKA?

Tloonunnoeo uckyccemea pedu Hejb3s aOCWll/teHyl’I’lb, He€ NO3HA6 UCNIUHDbI.

w

Cokpam

§ Vpor 33/16 i KOHTPOJIbHAS PABOTA Ne 4

Tobeoumenu u enrobaennvle He bonerom.
FOnuui lezapo
Pa@Hble mAastcecmu Ha p(JGHbZX aJll/IHClx ypa@HOSQWMGCUOWlCﬂ, HAa Hepa@Hblx Hce OﬂuHax

He YPABHOBEUUBAIOMCS, HO Nepesetiuearom msaxicecmu no 6oavulell OnuHe.
Apxumeo

Apxumeo nycmun 6 xo00 céou mawunvl. CyXOnymuas apmusi

Ovlia nopasxceHa 2paodom  IemameibHblX — CHAPSAO08 U

2POMAOHBIX Kammeti, bpocaemvix c 8enUKOU
cmpemumenvHocmoio. Huumo ne mozno npomugocmosamso ux yoapy ...
Ilnymapx.

E Ypox 34/17 i JJIEMEHTBI CTATUKMU. PBIYAT'.

Kaorcovtit wikonvHuK 3HaKom meneps ¢ UCMuHamu, 3a Komopuvle Apxumeod omoan 0vl Hcu3Hb.
Ipnecm Penan

L[EJIb YPOKA: JlaTh ipeACTaBIE€HUE O JBYX YCJIOBHUSIX PaBHOBECHS TBEPJOIO TENa,
chopMyIrpoBaTh "mpaBuIIO phryara’.

TUII YPOKA: nexuus.

OBOPY][OBAHHUE: J1eMOHCTpallMOHHBIN pblYar, HEMOABUKHBIN OJIOK, MTOABUKHBIN

0JIOK, BOPOT, HAKJIOHHAS TIOCKOCTh, TMHAMOMETP, Ha0Op TPY30B.
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LIJIAH YPOKA:

BcerynurensHas yacTth
Jleknus

3aKperieHue

4. 3aganue Ha JOM

Il. Ilpu xkakux YyCHOBHUSAX Tella TOJY4YalOT YCKOpPEHUE,

W

MOAUCHACT

HAlpuUMep, TIPy3, KOTOpbIH s Jepxky B pyke? Yacro

HEOOXOAMMO 3HATh, TIPU KAKUX YCIOBHAX TeJla HA0OOPOT HE MOIYYaloT YCKOPEHHS

(HaxoasATCsl B PABHOBECHH), HAIPUMED, TIPU MOCTPOMKE MOCTOB, 3/AHUMH, ONOP B

J1eueOHOM MeIUIIMHE (JIEYeHre TPaBM), B CIIOPTE.

CTaTnKa — 4aCTh MEXaHHKH, B KOTOPOil H3y4aeTcsi PABHOBECHE TBEPABIX TeJl.

Besikoe Teno MOKET JBUTAThCS MOCTYMATENLHO W, KPOME TOro, Bpamarhcs. Ilpu

PABHOBECHH TeJO He J0JKHO HU JBHIraThCsl, HU Bpamartbes! [Ipumep Tena,
F+F,+.+F, =0

HAXOJISLIETOCS B PABHOBECHH: BPAIIAKOIIMNCS TUCK HA OCHOBAHMH.

1-0e ycaoBue paBHoBecusi: Tesio He IBHKETCS MOCTYNATEILHO, €CJIH BEKTOPHASI

CyMMa BCeX BHEIIHHUX CHJI, AefCTBYIOIMX HA TeJI0, PABHA HYJIIO.

JleMOHCTpanis YacTHOrO Ciydas, KOIJla Ha TEJNO JEHCTBYIOT JBE paBHBIE U

IIPOTUBOIIOJIOKHO ~HATPABJIECHHBIE CHJIIBI, [PUYEM JIMHUA JEHCTBAS CHJI  HE

coBnaaaroT. Ecnu nuHMM JEHCTBHA CHUJ HE COBIAJAIOT, TO TEJIO HAYUHAET
Bpamartbes. [Ipu kakom yciioBuu Teno He OyAeT Bpamatbes? Puruar mpeacrabiisieT

Peruar 1-ro poaa . Ppruar 2-ro pona
| o F E R
I 0! | Q
k: x .1
F I, ' - - :
VP P

c000ii TBep/a0e TeJ10, KOTOPOE MOKeT BPAallIaThCHA BOKPYT HEMOABHKHOI ONOPDI.
JleMoHcTpanus moabeMa ¢ MOMOIIBIO pblyara rpys3a Maccoil 5 kr. /[Ba cmocoba mogbema rpysa c
nomMoibo pbryara. Kparyaiimee paccrosiHue Mexk1y TOYKOW OmOpbl M NPSAMO, BIOJb
KOTOPOii AelicTBYyeT HA pbIYar CHJIA, HA3bIBAETCS MJIeYOM CHJIbl. UTOOBI HAMTU MIIEYO CHUJIBI,
HAaJI0 U3 TOYKH ONOPbI OIYCTUTh NEPIEHAUKYIISAP HA JIUHUIO AEUCTBUSA CUIIbl. OMBITHI C phlYaroMm:

Ne i P, H |1, M |F,H |2, M | P, F-l, |2 0 |l
PoIvar gaeT BHIMIPBINI B CHJIE BO CTOJBKO pa3, BO ¢ I p
CKOJIBKO pa3 IJIe40 NPHIIOKEHHOH CHJIbI 0ojblIe Pl =Fl, LP :I_zl

F L

mJjie4ya Beca Teja. 1 rpaMm MokeT NOAHATH 1 TOHHY!!!
DTO WU eCTh 3HAMEHUTOC «30JI0TO€ npaBujio» QHTUYHOM MEXaHMKH. YTO
BBIUTPBIBAETCA B CWJIE, TO TepseTcs B cKopocTu. [louemy? Mbl BcTpedaeMcs C
INIPUMCHCHHUCM JOTOI'0 3daKOHAa CXCIHCBHO, HC 3aAyMBIBAsJACh O €TI0 BaXXHOCTH!
OTKpPbIBAJIKa AJIA 6YTBIJ'IOK, rBO340A€P, HOKHUIIBL, JIOM, KIIABUIIIW ITHAHHUHO.
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[IpyunHa, moyeMy THpPAHHO3aBp pPa3 3a pa3oM HE Najajd IUIAlIMs Ha 3€MJII0, TOJOBOW BHM3,
3aKJIIOYAETCSl B TOM, 4YTO KpyHHass TsDbKedas TO0JIoBa XUIIHMKA C OCTPBIMU  KJIBIKAMH
YPaBHOBEUIMBAIACh JUIMHHBIM MYCKYJIMCTBIM XBOCTOM. Pa3BOJHONW MOCT TOXE pblyar, KpbUIbs
KOTOpPOTO HJeallbHO cOamaHcUpoBaHbl. BHyTpu npotuBoBeca npumepHOo 460 TOHH CBHHIIOBBIX
00JIBAaHOK M YyI'YHHBIX YYIIIEK.

IIpoun3BeneHue CWIbI HA MJI€Y0 HA3LIBAETCHA MOMEHTOM CHJbl: M = F-|.
Korza Bbl OTKpy4YMBaiTe KPBIIKY OYTHUIKM UJIU 3aI1yCKA€TE BOIYOK (CIIMHHEP), BbI IPUKJIA/IbIBACTE
K HEMY MOMEHT CHJIbI!

MomenT cuibl (M) — CBOWCTBO TeJ OKa3bIBAThL BJIMSIHHE HA JAHHOE TeJIO,
NPUBOJsAILIEe K €ero BpPallleHUI0, u3MepsieMoe Mpou3BeJeHueM CHJIbI HA ILJIeYO.
Enununa momenra, cunel B CU: [M] =[H-Mm]. HanpaBinenue BekTopa MOMEHTa CHUJIbI

(mpaBUJIO MPaBOW PYKHU WIIM MPABUIIO OypaBUHKa).

BaKTepI/II/I, [1aBasi B BOAC, BKPYYHBAIOTCSA CBOMMHU XBOCTHKAMH-XKXTYTHUKAMH, KAaK IITOIIOPOM, C
IIOMOIIIBIO MOJICKYIIAPHBIX 3J'I€KTp0I[BI/IFaT€J'IeI\/'I, BCTPOCHHBIX B CTCHKY 6aKT€pI/IaJ'II>HOI\/'I KJICTKH.

Pbiyar HaxoauMTcsli B PAaBHOBECHHM, €CJIH MOMEHT CHJIbI, BbI3bIBAIOIIEl €ro
BpallleHHEe IO YaCOBOHM CTpeJiKe, PAB€H MOMEHTY CHJ/Ibl, BbI3bIBAKOLIEH €ro
BpallleHHe MPOTUB YaCOBOH CTPEJIKM.

2-0e ycJjioBMe paBHOBecHsi: BekTopHasi cyMMa BceX BHEIIHUX MOMEHTOB CHJI,
AeMCTBYIOIIUX HA TBEpPAOE TeJ0, JA0JKHA ObITh PaBHA HYJI OTHOCHTEJIbLHO
JII000# TOYKH TeJAa.

[IpumeHeHne ycCIIOBUMI paBHOBECUS K IIPOCTBIM MEXaHH3MaM. Y CTPOMCTBA,
cJIyKalue AJis1 mpeo0pa3oBaHus CWIbl, HA3bIBAIOT NPOCTHIMU MEXaHU3MAMMU.
Henoasu:xubiii 6s10k. IlogBuxkublil 6;10k. Bopor. HakiioHHasi IJIOCKOCTb.

A
E
P F i} F
P P
Pr=Fr F2r=Pr FR=Pr izl_
_ F h
P=F F-P F-pL
2 R

MertarenbHble OpyAUs — pblYaru: KaramyibTa (6annucta), TpeOymer (umHa peryara g0 20 M, macca
MpOTHUBOBECA JIO 2 T).
[IpuMeHeHne BopoTa: MOIbEM BeJpa B KOJIOIE, OTBEPTKA, CKaJIKa, BpAIllAloIINeCs ABEPH, KoJieca.

I1l. 3a0auu:

1. Ha xonmax psluara aeictByroT cuibl 40 u 240 H, paccTositHue OT TOYKU OMOPbI
10 MeHblIed cuwibl 6 cMm. Onpenenure UIMHY pbluara, €ClId OH HaXOJIUTCA B
PaBHOBECHH.

2. Ha xonmax peryara aeiictByroT cunsl 2 u 18 H. Jnmna peruara 1 m. ['me
HaXOAUTCS TOUKA OIMOPBI, €CIU PhIYAr HAXOIUTCS B PABHOBECUU !

3. UrtoOwl y3HATh MacCy JIMHEWKH, HA OJUH W3 €€ KOHIIOB IMOJIOKWIH TPY3 MacCOU
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10.

11.

250 r ¥ Havaau BBIABUTATh ATOT KOHEIl 3a Kpail crojia. JIMHelka Haxoauach B
PaBHOBECHUU 10 TEX MOP, II0KA €€ HE BBIABUHYJIM HA YETBEPTH JUIMHEL. YemMy paBHA
Macca JIMHEUKA?

CrepkeHb C NPUKPEIUVIEHHBIM Ha OJHOM €ro KOHUIE rpy3oMm maccoi 120 r
HaXOJUTCS B PABHOBECUU B TOPU3OHTAIBHOM IIOJIOKEHUH, €CIIU €T0 IOAIEPETh B
TOUYKE, OTCTOSIIIEN Ha pPacCTOSIHMHU, paBHOM 1/5 nmuubl ctepkHd. Uemy paBHa
Macca CTepkHs?

CrepkeHb Maccoil 1 Kr JIeXUT Ha CToJe, BhICTyMas 3a Kpait Ha 1/3 cBoell JyIMHBIL.
Kakyro MUHUMaNbHYIO CHITY HYKHO MPHUJIOKUTH K BBICTYIAIOIIEMY KOHILY, YTOOBI
ONPOKUHYTh CTEPIKEHB?

Ha nBe mnpyxuHBI OIWHAKOBOW JUIMHBI, PacCTOSHUE

MEXIy KOTOPBIMH | M, ITOJIOKUIIM HEBECOMYIO JTIOCKY U

HAa Hee TMOMeCTUIM Hebonbmoi rpy3. I[lpyxuHbI

ne(pOpMHUPOBAINCE, HO JOCKA OCTAlaCh NAPAIUIETIbHON 7DD 7 v
nosy. Ha xakoMm paccTosHMM OT MpaBOd NPYKUHBI HAXOIUTCS TPy3, €CIU €€
KECTKOCTH B JIBa pa3a OOJIbIlIe, YeM y JIEBOU MPYKUHBI?

Ha «kakom paccrosHUM OT JIEBOrO  KOHIIA

HEBECOMOT0 pblYara HYXHO pa3MECTHTh TOYKY 0
OTIOPBI, YTOOBI pbIYar HaXOAWJICS B PaBHOBECUU? A
Jmuna peraara 60 cM, Macca mepsoro rpysa ) []
BMecTe ¢ 0JIOKOM 2 KT, Macca BTOPOIo rpy3a 3 Kr.

Ha xauensx kadaroTcsi OpaT ¥ MajieHbKasi CecTpa.

[ %]

Ecnmu orm 00a camarcst Ha KOHITBI Kadesei, TO M HEBO3MOYKHO KavaThCs, TaK KaK
Opar Tsokenmee. UToObl Opar M cecTpa CMOTJIM KadaTbCs, Kayead JOJKHBI
HaXOJIUTHCS B paBHOBecHH. [loaTOMy OpaTy Hamo cecTh OJFKe K OCH Kadelew.
Macca Opara — 63 kr, a Macca cectpsl — 26 kr. JnuHa xauened paBHa 3,8 M.
Kak manmeko oT ocm Kadenedl Hamo cecThb Opary, 4TOOBI Kadenu
HaXOJWINCh B paBHOBecuu? B crmydae HEOOXOIMMOCTH pe3yibTaT
OKPYTJIU JIO COTHIX.

Onpenenurte, HACKOJBKO pACTAHYTa KaxJas TMPYKWHA, €CIH
CUCTEMa HaxOoauTCsi B paBHOBecwu. (O0e HUTH HEBECOMBIE W
HEPaCTsDKUMbIC, TPYKHHBI PACIOJIOKEHBI BEPTHUKAIHHO, MaccaMu

MPY>KUH MOKHO TIpeHeOpedb, TpEHUE B OCH OJIOKA OTCYTCTBYET.

Ecnmm 3abmokupoBaTh Kosieca poOOTa W cMma3aTh MacjioM (YTOOBI TPEHHE CTajo
MPEHEOPSKUMO MaJIO) IIOCKOCTh JuHoM L = 1 M u Beicotoit H = 0,6 M, To s
MJABHOTO MEJICHHOTO TIOJbeMa MO IUIOCKOCTH K pPoOOTy HEOOXOIUMO
npukiaaeBath cuity F = 15 H. Uemy paBHa macca poborta?

C nomormpio 0510kOoB Ha BbicOoTy 10 M momgHumarot rpy3 maccor 50 kxr. Kownenn
BEPEBKHU, 3a KOTOPbINA TAHYT ¢ cuinoi 300 H, nepementaercst Ha paccrosaue 20 m.
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12.

13.

14.

Haueptute Bo3MoxkHY10 cxemy 010koB 1 onpeaenure KIIJ[ mexanuzma.

YenoBek CTOMT Ha Lblmoukax. [IaTka crnerka mpumogHsATa Haj MOJOM TaK, YTO
CTOIa KacaeTcs Iojia TOJNbKO B Touke P. Hpe):[HOJ'IO)KI/IM YTO PACCTOSHHE & = 5
cM, pacctostHue b = 15 cM, a Macca denoBeka 90 T MkpoHoXHas Mbia

kr. KakoBo 3HaueHue cuibl, IEUCTBYIOLIECH Ha ___ Manasu Gonbusan

f)t‘[.)Ll()Bblt‘ KOCTH

CTOIy CO CTOPOHBI HMKPOHOXHOW MBIIIIBLI B
TOYKE A? KaxkoBo 3HAYCHHE CHIIBI, v
JNEUCTBYIOIIE Ha CTOIY CO CTOPOHBI Majgou oA

0ep1oBoil KocTH B Touke B? : -~
Ecth ypaBHOBemieHHas nuHedka amuHo 30 cM. Han e b &

TOYKOW ONOpHI JUHEHKU cuadar MypaBeil Macchl 0,2 T 1 )yk macchl 1 r. B kakoif-To MOMEHT
OHM OJIHOBPEMEHHO CTAPTYIOT U JIBUXKYTCS C MOCTOSTHHBIMU CKOPOCTSIMM TaK, YTOOBI JIMHEHKa
BCE BpeMsi OCTaBajach B paBHOBecHH. MypaBel mo0exaln 10 CBOEro Kpas JIMHEWKH 3a 1
MuHyTy. HaliguTte ckopocTh (B CAaHTUMETpPax B MUHYTY), C KaKOH MOJI3 KYK.

[Ipn B3BeMIMBaHWU Ha HEBECOMBIX M HEPAaBHOIUIEYMX DPHIYaKHBIX Becax BeC Tela Ha OJHOU

yanie nojay4yusics paBHeiM P1, a Ha npyrou P;. Onpenenure ucTuHHBINA Bec Tena P.

IMone3nasn HH(])opMaunﬂ. OcHoBHBIE (DYHKITUU CKeJIeTa YeJIOBEKa — OTOpa, 3alllUTa U JIBIKCHHE.

IIpu cokpaleHny MBI YaCTH CKEJIeTa
paboTalOoT KaK  pblYard, ©  3TO
00yCIIOBIMBAET  pa3lMYHblE  BUJbBI
IBIDKEeHHUs. B mepBoM ciydae peryar
Ha3bIBAIOT PHIYaroM CHJIbI, BO BTOPOM —
pbryaroMm ckopoct. Ilouemy?

[Touemy dYenoBEK MOXKET yAep)KaTh

CpPaBHUTEIHLHO OOJIBIION Tpy3 MpH

COTHYTOM MPEAIIeYbE, U CYIIECTBEHHO MEHBIINI MPHU MOJTHOCTHIO Pa30THYTOM MpeaIieybe?
Bonpocwi:

1.

Jlebenp, pak W IIyKa TAHYT BO3 C OJWHAKOBBIMH IO BEJIWYHMHE cujlaMH. YTO
MOYKHO CKa3zaThb O HaIpaBJIECHUSIX CHUJ, €CJIU BO3 MOKOUTCA, a APYTUMH CUJIAMHU
MOKHO MpeHeOpeub?

Korna nerue rpy3 Ha Tauke, €ClIM OH PACIOJIOKEH OJIFKE K KOJIECY WIIM JIajIbIIe
OT Hero?

ITouemy Bo BpeMsi IphKKA C TpaMIUIMHA JIBDKHUK HAKJIOHSIET KOPITyC Briepe?
Hamo am mmpoko paccTaBliITh HOTH IIPU MOIBEME OOJBIINX TSHKECTCH, UIIH UX
HaJI0 JIep>KaTh BMecTe?

Ha BepeBke B meTiie B TOPU30HTAIBHOM TOJ0KEHUHU BUCHUT MOJICHO, OJIMH KOHEII
KoToporo Ttoumime apyroro. IToneHo paspesaroT B TOM MecTe, Tjie Oblia IeTIIs.
OuHAKOBBI JIU MAcCChl MOTYYUBIIUXCS YaCTEH?

[Touemy BoJlaHUMK OaJIMHUHTOHA MEPEBOPAYMBACTCS B MMOJIETE M BCETJa IMOIMAaacT
IApUKOM Ha PaKeTKy nmapTHepa?

JI7s1 yero mpu BBITACKMBAHUHU TBO3JEH M3 JOCKHU IMOIKIAABIBAIOT IO T'BO3/I0ED
YKEJIE3HYIO MOJIOCKY WIJIN JOIICUKY?

Kakyro cuny mpunaraet 4einoBeK, yAep:KuBas ce0s 3a BEpEBKY, MNPHUBI3aHHYIO K
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10.

11.

12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.

24,

25.

26.

27.
28.

29.

€ro TNy U NEPEKUHYTYIO Yepe3 HEeMOABUKHBII OJ0K?

Jist Toro ytoObl OTBECTH pora TpoJuleiidyca OT MpOBOAA, BOJIUTENb HPEKIE
OTIEpPIrUBaeT KaK MOXXHO Jajibllle Ha3aJ BEPEBKY, NPUBSI3AHHYIO K KOJIBILY,
0JIETOMY Ha pora. 3auem?

Pbryar kakoro Bua Bbl HCIIOJI3Y€TE, KOI1a MOETE MOJI ¢ MOMOIIbIO IBAOPHI WU
paboTtaeTe B caay rpabiasmu?

[louemy cOrHYyTOH B JIOKTE PYKOM MOXXHO MOJHATH OONBIIMA Tpy3, UYeM
BBITSIHYTOM ?

[louemy B Oypro €b BBIPHIBAETCSA C KOPHEM, & Y COCHBI JIOMAETCs CTBOJI?

[louemy Henb3s BCTaTh CO CTYJIa, €CJIM HE HAKIIOHUTh KOPITYC Briepes?

Jlns1 wero 6emnke 0ombIIoN XBocT? A nuce?

[Toyemy KapTOH Jierdye pe3aThb cepeuHON HOKHUIL, YEM UX KOHIIAMU ?

[Touemy y KOHCEpBHOI'O KJIOYa JIJISl 3aKPYYMBAHUS KPBIIIEK JJIMHHAS pydKa?
PaGouunii mHOrJa NpPUMEHSIET HEMOABMXHBIM OJIOK, MOAHMMAs camMoO CEero Ha
BepeBke. [lomyyaeT OH BBIMTPHIII B cuiie?

OTHOCHTCS JIM KOJIECO K MPOCTHIM MeXaHu3MaM?

BonbimmM XBOCTOM TpyAHO MaxaTh (SIMOHCKas rnocnosuia). [louemy?

[Touemy NOJIOBUKY CIUYKH TPYAHEE NEPETOMUTH, YEM LENYIO CIUYKY?

[Touemy Msi4 HE OCTAETCS B MOKOE Ha HAKIIOHHOM TJIOCKOCTH ?

3adeM y MOABEMHOIO KpaHa JeJIatoT TPOTHBOBEC?

[lokakute, 9YTO B OCHOBE PAaOOTHl HOXKHUIL (TAUKW, YECHOKOJIABKH, Ta€YHOIO
KJIF04a, MOHTUPOBKH) JISKUT MPABUIIO phblUara.

Kak omnpenenutb, rae HaxoIUTCS BO3AyLIHAs

MOJIOCTh B AJIIOMUHUEBOM IIIAPUKE: B IIEHTPE €ro
WJTH BOJIM3U TTOBEPXHOCTH?

Kakyro cwminy HYXHO TMPUIOXKHTb, YTOOBI
noAHATH rpy3 Becom 100 H? w=100N ' "
Ecnu  ObICTPOABMKYIIUICA aBTOMOOMIb PE3KO ==
3aTOPMO3HUT, TO €T0 MEePeoK onmyckaeTcss kHuzy. [louemy?

IToueMy rycu U yTKU XOJST IepEeBaIUBAsICh?

JlecsiTh MypaBbeB PEUINIIN YTAIIUTh CO CTOJA JIS)KAIYI0 Ha HEM COJIOMUHKY. Kak
WM HY>KHO TIOCTYIIUTh, €CJIU CHUJIa, C KOTOPOH MOYKET TaIllUTh COJIOMUHKY KaXKbIi
U3 MYypaBbeB, HECKOIbKO MeHbIne 1/10 cmimbl TpeHHWs, ISHCTBYIOIICH Ha
COJIOMUHKY, KOTrJa OHa mepeMermiaerca 1o crtony? IlogHATh COJTOMHUHKY
MYpaBbsIM TOKE HE IO/ CHUITY.

Kakux mpocThIX MEXaHM3MOB COUYETAaHHWE HCIOJAB3YETCS TIPH 3aKpyUYUBAHHH

mypyna B IOCKy?

V. §§ 55-59. Yp. 38. IloaroroButhcs k 1abopatopHoii padote Ne 9.

1. Onpe;[eJmTe Maccy JIMHENKHU C ITIOMOIIbIO rpy3a HU3BECTHOM MacChlI.
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2. BcTaHbTe JIMIIOM K TOPILY OTKpBITOH 1Bepu. [locTaBpTe CTymHU HOT 10 00€ CTOPOHBI ABEPH TaK,

LITO6I)I Balllki HOC U KMUBOT KaCaJIMCh TOPLA ABCPH. ITonbITaiitecs IHOOHATHCSA HAa HOCKH. Hoquy
3TO BaM 3TO HE yjaercs?

3. IlpaBaa nu, 9YTO KJIMH — pbIYar, a BUHT — HAKJIOHHAS TUIOCKOCTH?

; Ypox . Z

Tyoa uou, nebec NOMOWHUK.
Benuxuu cunoii peiuaca.
3. Xnebnuxos
JIABOPATOPHAS PABOTA Ne 10:

«BBISICHEHUME YCJIOBUMA PABHOBECHS PBIUAT A»

SIBnenne — odpa3 — moHsTHE — (HOPMYJIa — ONBIT.

L[EJIb PABOTAHI: DxcnepUMEHTANBHO BBISICHUTH YCIOBHE PAaBHOBECUS phlYar MU

3aKPENHTh MPECTABICHUS O MOMEHTE CHJIBI.
TUII YPOKA: naGopatopHas padoTa.

OBbOPYJ[OBAHHUE: MITaTUB C MY(QTOW, pbIyar,
. |
HaOOp Tpy30B, MacITaOHas JIMHEHKA, TUHAMOMETD. /
LIJIAH YPOKA: | e}
1. BcerynurenbHas 4acTh n|1 m,
2. Kparkuii ”HCTpYKTaX : L
3. Brwmonaenne paboTHI. L :
4. 3agaHue Ha IOM Fiy F,

. JleMoHcTpaius Ucroyib3yemMoro B pabore 000pya0BaHUs, KPATKU HHCTPYKTAX O

OCJIn pa60Ta N KPpUTCPHUAX €C OLICHKHU.

I11. Xox paGoTsr:
F I
Ne it Fl, H |1, M Fz, H |2, M F_l |_2 Ml, H-m Mz, H-Mm
2 1
1
2
3

IV. 3anaua nns noBropenust Ne 84

1.

w

o

o

[IpoTKHHTE CTEapUHOBYIO CBEYY TOYHO I10 LIEHTPY TOPSUEi UTOJIKOW U YCTAHOBUTE €€ Ha JIBYX
omopax (cTakaHax) TakK, 4YTOObl OHa MOTJia MOBOPAYMBATHCA BOKPYr ocu(uroiku). Ecmm
MOJ/Ke4b OMYIIEHHBIM Kpail cBeud, a MOCie ero MOTHATHS - MPOTHUBOIOJIOKHBIM, TO cBe4a
HayHeT Kojebatrcs. [louemy?

IKcnepumenmanvHoe 3ad0anue: ONPENCIUTE MAcCy JMHEWKH W IUIOTHOCTh BEIECTBa, W3
KOTOPOTO OHA M3rOTOBJICHA.

Obopyoosanue: N3MepUTENIbHAS JIMHEWKA, METHbIE MOHETBHI.

Ixcnepumenmanvroe 3a0anue: ONPEIEINUTE TNIOTHOCT TAHHOMN JKUIKOCTH.

Obopyoosanue: cOCyl € >KMIKOCTBIO, COCyJ C BOJIOM, HW3MepuUTeNbHas JMHEHKa, JBa
MeTaJUIMYEeCKUX LUIMHJPA, JIMHEeHKa-phIyar.

KakoBa i1Ha py4ku Ha pUCyHKe?

BbutoBmit peibak coma M pemIMII MOPA3UTh HAC, €ro BECOM: IMEPEKUHYI
IIHYpOK 4epe3 OJIOK, MOBEHICHHbIM K MPYKUHHBIM BecaM, YKpEIUIEHHBIM
Ha TOTOJIKE, K OJHOMY KOHIly IIHypa IpUBSA3a]l COMa, a BTOPOil KOHEll
LIHYypa NpUKpenui K noJty. Becsr nokazanu 150 H. Kakos Bec coma?
Omnpenenurte Maccy JMHEWKH € TIOMOLIBIO IPy3a U3BECTHOM MacChI.

Kakoit HaumeHblIeH ATUHBI phlYar notpedoBayicsi Obl ApXuMeny, YTOObI BBIIIOJHHUTH CBOE

75H

-

15¢cm
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obemmanue? T ] ]

8. Kaxkue mpocThie MEXaHHU3MBI JIKAT B OCHOBE pa0OThI OAIllIEHHOTO KpaHa? N

9. BeusicHHTe, BO CKOJBKO pa3 JAlOT BHIMTPHII B CHJIC HIMIILBI JUIS caxapa ) |
(Kycauku) ¥ Ipyrue mpocThie OBITOBBIE MEXaHU3MBI. W W

10. Kakoii BeIMrpHII B cHJIE JaeT M300pakKCHHas HA PHUCYHKE CHCTEMa b

O6mokoB? Ha mpakThke Yacto NPUMEHSIOT KOMOHMHANHWIO (CHCTEMY)
HETOABHKHOT'O M ITOIBMKHOTO 0I0KOB. Takast KoOMOMHAIIMS HA3bIBACTCS MOJIMCIIACTOM OJIOKOB.
11. Cwmoxere 11 BBl (OYEHH OCTOPOXKHO!) TIOCTABUTH CTOJI HOKKAMH Ha YETHIPE CBHIPHIX KYPHHBIX
saima? F
12. KomOwmHaIus NOIBUKHOTO U HEMOIBMKHOTO OJIOKOB (TIOJIMCITACT) JAaeT o o

BBIUTPBIII B cuiie F = 3, rJIe N — KOJIM4IecTBO Tap OJ0KoB. JlokaxuTte () )
o oo
3TO.

13. Tlouemy y nrojeii 1BE HOTH, a Y KOIIEK YeThIpe? | ]

14. Kak ycrpoeHa urpyuika «BaHbka-BcTaHbKa»?

15. Ha pucynke n3oOpaxeHa cxema W3 YEeThIpeX IMOJBWXKHBIX OyiokoB. Haimute cuny F (B
HBIOTOHAX), C KOTOPOM HYXXHO TSIHYTh BEPEBKY, YTOOBI MOJHATH Oanky maccel M = 20 kr.
CuuraiiTe, 4TO BCe OJIOKM HEBECOMBbIE, U BCE BEPEBKU — HEPACTSKUMBIE.

16. Kako#l BBIMTPHINI B CHJIE JIa€T CHUCTEMa W3 HJCAIBHBIX OJIOKOB M HUTEH,
yKa3aHHas Ha pUCYHKe?

B nayxe ace sasicno.
I T'etine

Jlna mozo, umoobwl coyuym, Kak 1000 opeanu3m, pazeueancs, emy
HYJMCHA KaKas-mo 3a0aua, Komopasa mpedyem RnPUioHceHus
ycunuit, — ceepxzaoaual

Cunvroe 8oobpadicerue nopodcoaem cobvimue.
Muwenv 0e Moumens
Bam 3uaxkomo evipascenue "Buiuie 2010661 He npvieHeuiv""?
Omo 3abnyacoenue. Yenosek moocem ce.
Huxkona Tecna
Huxocoa ne oymaii, umo moelr unas, yem moena 6vl 6bimsv uHaye,
yem, OyOy4U UHOU 6 mexX CIYUAsX, K020d UHave Helb3s He Obimb.
JIvtouc Kappoan («Anuca 6 Cmpane uyoecy, 6 nepesoode H. Jlemyposoii):
BricTaBka-KOHKYpC pUCYHKOB "®U3HYECKHE SIBIICHUS TJIa3aMu JeTen" .
Kax 61 Ovicmpo He nemeno 6pems, OHO 08udcemcsi KpatHe
MEOJIeHHO 0JI MO020, KMO JTUlb HAOI00dem 3a €20 08UNCEHUEM.
C. /[oxconcomn
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