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Ot aBTOpa

[peanaraemoe nocoGue npeacraeiseT coboi noapoGHbIE NOypPO4HBIE paspa-
6otku no Kypcy «®usnkan 1is 9 kinacca cpeaHeil 0611e06pa3zoBaTENbHOlM HIKONEL.

[NepBas 4acTh MOypO4YHBIX pa3paGoOTOK NpeaHa3HauYeHa y4UTENAM, paboTtato-
M 1o yuebHuxy «®usnka. 9 ki.» (A.B. llepsimxun. — M.: JIpoda).

Bropas uactb pa3paboTok Jaetca no yuebuuky «Pusuka. 9 ka» (C.B. I'po-
moB, H.A. Poauna. — M.: IlpocBemenne).

IpakTHueckue 3aganus (peleHns 3aaa4) aaanTHpoBaHe! Ha «COOpHHK 32824
no ¢u3uke 1asa 7-9 knaccon» (B.U. Jlykamnk, E.B. Hsanosa. — M.: IIpocee-
LieHHE).

Lenp nanHoro nocobus — oka3zaTb METOAMUYECKYIO MOMOILbL YYHTENAM B TIpO-
iecce MoAAroTOBKH K YPOKY, IOMOUL B pacrpeae/leHH MaTepHala 1o ypokam 1 ero
cucteMaru3aumi. JUis kaa0ro ypoka OnpenecHbl: Lejb, 000pyaoBaHHE, BUI, AC-
MOHCTPALHOHHOIO IKCIIEPHMEHTA, [UIaH H30KEHHA HOBOTO MaTepHaa, npumep-
HOE JoMalliHee 3ajaHue. B fmaHHOM KHUre YUHTeNb CMOXET HAHTH BCE, YTO MY
Heo0GXoAUMO /15 MOArOTOBKH K ypoKaM: NoApo6HbIe NoypouHble pa3paboTkH, Me-
TOZHYECKHE COBETHI M PEKOMEHALINH, Pa3HOYPOBHEBbIE KOHTPOIbLHEIE paboThl MO
KQXAOMY H3y4acMOMYy pasieiy, TECTOBBIE H NPOBEPOUHBIEe 3ajaHuA. B nocoGuu
NPeACTaBNEHbl X AILTEPHATHBHEIE (OPMbI IPOBEACHHS YPOKOB: YPOKH-HIPbI, BHK-
TopHHbl, KBHEL

2-e n3paHue Nocobus coaepXKUT OGHOBIICHHbIH KOMILIEKT YPOKOB, HOBBIE BapH-
aHThI X IIPOBEAEHHUA, IONONHUTENBHBIH MAaTEPHA K YPOKaM.

IToco6me MMeeT aBTOHOMHBII XapaKTep — B IPUHLIMIIE €0 OAHOrO JOCTATOYHO
s KBaMMQHLUHPOBAHHOMN NMOArOTOBKH YHMTENA K 3aHATHIO, OJHAKO OHO MOXET
MCNOMb30BaTbCA M B COYETAHHH C APYrHMH Y4EOHO-METOANYECKUMH NOCOOHAMH.
INeparor MoXeT 3aMMCTBOBaTh MONHOCTBIO TNpeAJiaracMbie CLEHAPHH YPOKOB,
An6o HCMONL30BaTh MX YAaCTHYHO, BCTpauBasi B COOCTBEHHBIH IUI1aH ypoka.

HapeeMcst, 4To 3Ta KHHIra HE OOMaHET BAalLIMX OXKHAAHHI U AEHCTBUTENBHO MO-
MOXET B N€JarorHuecKoi aesaTeLHOCTH.
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maesal _
3AKOHbI BBAMMOOENCTBUA
U ABUXEHWUA TEN

Ypok 1
Mexannka. MexanMueckoe IBHKEHHE

Lenu ypoxa:

OGBACHHTL HEOGXOAUMOCTD H3Y4EHHA MeXaHHKH, [ToKazaTh BO3MOXKHOCTH ee
npakTudeckoro npumeHeHns. CHopMHpoBaTh y yHalluXcs nNpeJCTaBNeHHe 0 MaTe-
pHaNbHOI TOUKE.

Xoa ypoka

I. Betynienne

Bo BcTynHTENbHOM YaCTH YUHTENb paccKasblBacT, 4yTo OyayT H3y4aTh ydallHe-
€A B 3TOM y4eGHOM rofly, kakue 3ailaHus ux kayT. Tak sxe HeoOX0aAUMO HaNOMHHTB
TeXHUKy 6e30macHOCTH Ha ypokax (u3Mku 4 BO BpeMs nposeaeHHs naboparop-
HbIX paboT.

Hanee Heo6XOMMO BCIIOMHHTD, 4TO Takoe (u3nka.

DUIMKA — 3TO HayKa, 3aHHMAIOIMASCH H3YYEHHEM CaMbIX OGuUIMX
CBOICTB OKPYXAIOlero Hac MaTepHaILHOr0 MMpA.

Pu3HKa — HayKa 3KCTIEPUMEHTAJIbHAA, €€ LIEJH, BO-NEPBBIX, OTBICKATh Hau6o-
Jiee o6LIMeE 3aKOHbI IPHPOABI, BO-BTOPBIX, 00BACHATH KOHKPETHBIE MPOLIECCHI Aeii-
CTBHEM 3THX 00X (PyHRAMEHTANBHBIX) 3aKOHOB. B TO e Bpems ¢H3HKa U Ko-
NHMYECTBEHHAA Hayka. Bce ocHOBHbIE 3aKkOHBI GHM3HKK GOPMHPYIOTCA Ha MaTeMa-
THYECKOM s13bIKe. M 3TOT A3bIK HAZIO 3HATh, a OH HE MPOCT.

OcHoBHbIE pa3aesnsl pU3HKH:

* MexaHuka

¢ TepMoauHaMHKa

¢ DneKTpoauHaMHKa
11. HoBbiit MaTepua

MexaHnKa, K M3y4eHHIO OCHOB KOTOPOii Mbl [IPHCTYMAEM, — 3TO HayKa O IBHXKE-
HUH ¥ B3aUMOAEHCTBUM Makpockonudeckux (OT rpeueckoro ciosa makros — 60/b-
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wiotd, Oaunnvid) Ten. HaspaHue «MexaHHKa» MPOMCXOAMT OT TPEYECKOro Cl10Ba
mechanike, 4To 03Ha4aeT HayKa O MALIMHAX, HCKYCCTBO MOCTPOiku MauuH. [lep-
Bbl€ NPOCTEHIIME MAILMHBL (PbIYar, KJIMH, KOJIECO, HAKIOHHAS TIOCKOCTh M T.1.),
KOTOpbI€ TEMepb Ha3bIBAIOT MPOCTHIMH MEXAHH3MaMH, MOABUIHCL B JIPEBHOCTH.
[TepBoe opyaue yenoBeka — najka — 3T0 pblyar. KaMeHHbIii TOMOp — coueTaHHE
pervara u knuHa. Koneco nossunocs B GpoH30BOM BEKE, O3XKE CTAU IPUMEHSATD
HaKJIOHHY!O TUIOCKOCTb.

Ve B V B. 0 H. 3. B aQHHCKO#H apMHH NIPUMEHSIHCL CTEHOOUTHBIE MALLIMHBI —
TapaHbl, METaTeNbHbIe NpHcnocobneHns — 6aanicTel U KaranyasTsl. CTpouTeb-
CTBO IJIOTHH, MOCTOB, MHPaMHA, a TAKKE PEMECIEHHOE MPOU3BOACTBO, C OAHOM
CTOPOHbI, COCOOCTBOBANIY HAKOTUIEHHIO 3HAHHIO O MCXaHHYECKUX ABJICHUSAX, & C
ZIpYTO# CTOPOHEI, — TpeGOBaIM OT HMX HOBBIX 3HaHUIL. B OTBeT Ha 3anpock! npak-
THKH B HOBbIX 3HAHHAX M BO3HHKJIA HayKa MEXaHHKa.

[epsble nouieaine 10 HAC COYUHEHUS MO MEXAHHMKE, B KOTOPbIX OMHCAHbBI NPO-
cTeitlMe MallMHbl, MpUHaznexar yueHsiM Jpesneii peunn. K HuM oTtHOCHTCA
counHeHue «®Pusnka» Apucrorens (IV B. 1o H.3.), B KOTOPOM BNEPBbIEC BBEACH B
HayKy TEPMHMH «MexaHuKax». B I11 B. 10 H.3. ApeBHerpeyeckuii yueHbli Apxumen
BrEpBbIE NPHMEHHI MaTEMaTHKY AJIS aHalIM3a M ONMUCAHUA MEXaHHUYCCKHX SBME-
Hui. Apxumen chopmyarpobal 3aKOH paBHOBECHS pblvara M 3aKOH MJ1aBaHHs Tel.
CoToro BpeMeHM HauHHAETCA Pa3sBUTHE MEXAHUKH KaK HayKH.

Hosblit 3Tan cBsi3an ¢ pabotoit I. [anunes, cdpopMynupoBaH 3aKOH HHCPLHH,
YCTaHOBHI 3aKOHbI MAfEHHUs TeNl M KkoneGaHuil MasTHHKA. AHMMHACKHI (usnk
H. Heroton, onupasce Ha pabotht ['anunes u ero coBpeMEHHHKOB, a TaK XKe Ha
Pe3yNLTaThl CBOMX COOCTBEHHBIX UCCNIENOBAHUH, CO31AT LENBHOC YUEHHE 0 MeXa-
HUYECKOM ABHXXEHWH M B3aUMOACHCTBHHU TeN, KOTOPOE MOsyYHIO HA3BaHHUC KAdC-
cuyeckol mexanuxu. Knaccuueckas MexaHuka COCTOMT M3 TPEX YacTei: KuHeMa-
THKa, AMHAMHKa, CTaTHKA.

CnoBo kunemamuka NPOMCXOAUT OT IPEYECKOTr0 C/IOBA Ainematos — ABUXKEHHE.
KuHematnka n3yyaet, Kkax ABHXKETCS TEJIO, HO HE M3YYaeT, noyealy TENO JBHKETCS
TaK, a He Haye. OCHOBHBIMY 33Ja4aMi KHHEMATHKH ABJSIOTCS !

a) OnucaHue C NMOMOLLBIO MAaTEMaTH4YCCKHX POPMYN, rpaUKOB HIH
TabIML COBCPLLAEMBIX TESIOM JABHXCHMUIL.

6) OnpenencHrue KHHCMAaTHYECKUX BENHYMH, XapaKTCPH3YIOLHX 3TO
JBHXXEHHE.

s onucanus ABMKEHHs B KUHEMATHKE BBOJIATCS CIICIIMAIbHbIE IOHATHS (MaTe-
pHanbHas TOYKa, CHCTEMA OTCHETA, TPAEKTOPHSA) M BENTHYHUHBI (TyTh, IEPEMELLCHHE,
CKOpOCTb, YCKOPEHHUE), KOTOPbIE BaXKHb! HE TOJBKO B KHHEMATHKE, HO U B IpYryX
pazzpesnax GpU3NKHU.

Ilepsoe, yto Gpocaercs B rma3a Npu HaONIONCHHH OKPYXAIOLLETO MUPA, — 3TO
€ro U3MEHUHBOCTb.

— Kakne nsmenenust so1 3ameuaere? (Hous mensem Oenn, 800a npu oxaaxcoe-
HUM 3aMep3aem, naoalom Kanau, iaem cobaka, edem asmosobiis, 08uaa-
10MCcst AUMbCS Oepesbes 6 6empenyio nozooy. )

— IMosenem uror: Hanbosee yacTbie OTBETHI CBA3aHbI C U3MEHEHHEM II0TOXKE-
HHS# TeJl OTHOCUTENIBHO APYT Apyra.

W3meHeHHe N0JI0KEHUSA TeJia B MAPOCTPAHCTBE OTHOCHTECJAbHO APYrHX
TeJ € TCHEeHHEM BPeMEeHHW HA3bIBAOTCA MEXAHUUECKUM odsudiceruem.



Ypok 1. Mexaxuka. Mexaruyeckoe 0euxeHue 7

OznHaKo ONHO U TO XKE TENO ONHOBPEMECHHO MOXET U ABHIaThCS H HE ABUTaThCA,
ecjii HaOMIoNATh €ro ¢ PasIHYHBIX TOYEK 3peHHS.

Ipumep 1. B kyne BaroHa Ha cToivKe JIeXHT 2610K0. [Taccaxup BUAKT, yTO
paccTosHHe 10 2610Ka ¢ TeueHHEM BpeMeHH coxpaHseTcs. S16;1oko He cosepiaeT
MeXaHHYEeCKOro ABWxeHHsA. Ho ¢ TOUKH 3peHHs NPOBOXAIOLIETOo, 16710K0 ABHKET-
cs, T.K. PacCTOsIHHE OT 96J10Ka 10 NeppOHa C TEUEeHHEM BPEMEHH PacTerT.

ITpumep 2. Bbl HaxoauTeCh B KJIacce B NOKoe (CHIA 3a NApTOi) OTHOCHUTENbHO
3emitH, HO JBHXETECh BMecTe ¢ 3emiieii Boxkpyr ConHua.

W3 31X IPHUMEPOB CIIERYET: HET, H HE MOXET ObITh aGCOMOTHO HEMOABHKHBIX TEJ.

Jlaxke caMoe npocToe ABHXKEHHUE TeNa OKa3bIBAETCA CJIOXHBIM JUISl U3YUEHHA.
Jlns Toro uro0bl 00NErYnTh UCCIEOOBaHNA, BBOMAT paAl ynpouueuuit. Ecnu Mbi
paccMaTpHuBaeM ABHXEHHE aBTOMOOWS, JUIMHA KOTOPOTo 5 M, npotueaiero 100 kM,
T0 npoiaeHHoe UM pacctosHue B 200000 pa3 6onblue ero cOGCTBEHHOH MIHHBI.
OueBnaHO, 4TO aBTOMOOHIbL MOXHO PacCMOTpPETh Kak TO4Ky. B stom ciyuae
NOJIL3YIOTCS TEPMUHOM Mamepuanvhas moyka. Ho eciu Mbl 6yaeM uccnenosarsb
CHITy COTIPOTHBIICHHA BO3/lyXa, ICHCTBYOILETO Ha ABHXXYILHICA aBTOMOOMIIb, CUH-
TaTh €70 MaTEPUAIbHOMN TOYKON HENb34, T.K. CHa CONPOTHBIICHHUS 3aBUCHT OT pa3-
MepoB aBToMOOHs. MaTepHanbHast Touka — 3To abCTpakTHOE NOHATHE, BBEZICHHOE
Ul YyNIPOLUCHHA U3Y4EHNA MHOTHX QH3HYECKUX ABNCHHIA.

MartepHnanbHoli TO4KOil HA3LIBAIOT TeN0, pazMepaMu U Gopmoii KoTo-
poro B pacCMaTpHBaeMOM CJIy4ae MOXKHO npeHebpeys.

— Kax xe onpenennts nosoxenue Tena (MarepuaabHOH ToukH)?

B oaHOM ApeBHEM XOKYMEHTE, OTHOCALIEMYCS K Hayasry Haiuei 3pbl, CKa3aHo:
«CTaHb y BOCTOYHO! CTEHBI KpaiiHero AoMa JIMLIOM Ha ceBep, U, npoiias 120 wia-
roB, MOBEPHUCH JTIHLIOM Ha BOCTOK. 3areMm, npo#ias 200 waros, Beipoii amy B 10
nokreid u Hafizews 100 30710TBIX MOHETY.

— Ecau 661 970T 10KYMEHT nona B Bawuu pyku, cMoriid Ob1 HaliTh knaa? (¥ kaxc-
0020 uenoeexa pasnsle wiazu u 1okmu. He ykazan nacenennsiil nynkm. Mecm-
HOCMb CUnbHO usMeHunace. Hem doma, om komopozo Hyscio cuumams.)

Hrak, neobxonnmo meno omcuema. Ecnu uepe3 HEro MpoBECTH OCH KOOPIH-
HaT, TO MOJOXEHHE TENa B POCTPAHCTBE MOXHO 3aaTh €ro koopanHaramu. Ho
NpH ABHXKEHHH TEJIa ETO MOJI0XKEHUE MEHAETCSA C TEYEHHEM BpeMEHU. 3HaUHT, HY-
%#eH NpH6op U1 H3MEPEHHA BPEMEHH (Yachl), CBA3AHHBIE C TEJIOM OTCYETA.

Bce BMecTe: a) Teno orcuera, 6) cucTeMa KOOpAMHAT, B) NPHGOp 4115 onpenene-
HMsl BpEMEHH, — 00pa3yIoT cucmemy omcuema. :

Cuctema orcuera MoxeT ObITh: a) OHOMEPHOH, KOTZIA MOJIOXKEHHE TeNa onpe-
JenseTcs ofHOM koopAuHaTo# (puc. 1); 6) AByXMepHO#i, €ClTH MONOXKEHHE Tena
onpenensieTcs ABYMS KOOpOWHaraMH (pHC. 2); B) TpeXMEpHOii, T.e. NONOXeHHe
Tena ONpPEAEIseTCs TpEMs KOOpAHHaTaMH (puc. 3).

4

Y
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111. YnpaskHeHHs H BONIPOCKI /15l NOBTOPeHUs
— B KakuX U3 NEPEUUCIICHHBIX CTy4aeB MOXHO CHHTATh Tej1a MaTepHAIbHBIMH
TOYKaMH, a B KAKHX — HENb3a?

1.

2

0 N

Ha cranke #3roTaBnuBalOT CIOpTHBHBIN qucK. (He mamepuanvHas
mouka.)

Tor e auck nocne 6pocka COPTCMEHA JIETHT Ha PacCTOsHHE 55 M.
(Mamepuanoras mouka.)

KonbkoGexen npoXoauT AUCTaHUKIO COpeBHOBaHUA. (Mamepuans-
Hast mouKa, Ho He 6ce20a. He Hado 3abbieamv npo homopunu.)
DurypucT BLIMONHSAET yIpaXKHEHH IIPOU3BONBHOMN MporpaMmsl. (He
MAMePUAnNLHAA MoKa.)

3a aBH>xEHHEM KocMudeckoro kopabns cnensat u3 Llentpa ynpasne-
HHUS noneToB Ha 3emine. (Mamepuansras mouxa.)

3a TeM xe kopabneM HaONONAET KOCMOHABT, OCYLLECTBAAIOWUIN ¢
HHM CTHIKOBKY. (He mamepuanvnas mouka.)

3emus BpallaeTcs BOKpYT cBoeii ocu. (He mamepuansuas mouxa.)
3emnsa aBuxkeTC N0 Kpyroso# opoute Bokpyr Connua. (Mamepu-
anrbHas moyka.)

JlomawHee 3ananue
1. Belyunuts mMatepuan §1, 3anucu B TeTpaau;
2. Ynpaxuenue 1 (yuebuuk, crp. 9);
3. Matepuan aist NOBTOPEHHS MaTEMaTHKH:
a) M3 dpopmynel v = at BeIpa3uTte a yepe3 VU £; L Yepe3 a U v.
6) U3 popmyst v = v, + at BbIpasute v, a, L.

Henu ypoka:

Ypok 2
Ilepemeutenne. Ilytnh. Tpaextopus

BBecTH MOHATHS «epeMellieHHe», «IyTb», «TpackTopHs». Hayuuts onpene-
JIATh KOOPAHHATBI ABHXKYLLETOCS Tena.

Xon ypoka

I. IToBTopenue. IIpoBepka noMalIHero 3aJJaHHSA
Ilepen ypoxoM yuailvecs BBIMUCHIBAIOT HA JOCKE JOMALIHEE 3aJaHHE:

1%
a=—,
!

v=y,
a= e}

. v, =v-at,

3 t=-

t
YnpaxHeHue 1 npoBepsercs yCTHO.
OnuH y4eHHUK BbI3bIBAETCA K JOCKE U nepeckasbiBaeT naparpad.
HeckonbkuM yueHHKaM pa3aaloTcs KapTouKH C HHAMBUAYaIbHbIMH 3a1aHUAMH,
KOTOPBIE BRIMOJNIHAIOTCA BO BPEMS YCTHOTO OTBETA.



Ypok 2. Mepemewerue. Nymsb. Tpaekmopus 9

Kapmouxka 1
a) Kaxyro cucremy koopauHar (OAHOMEHHYIO, JBYXMEPHYIO HJIH TPEXMEPHYIO)
cJIeyeT BbIOpaTh [UIs OnpeaeeHHs TOJIOKEHHs Tel:
* TpakTop B nosne (08yxmepHas);
¢ BeproneT (mpexmepnas);,
¢ noesn (ooHoMepHas),
¢ waxMmarHas urypa (0gyxmeprasn).
2
6) laHo BoipaxkeHue: S = vyl + 9—;—- . Beipasure: g, v,.

_28-ar

Omeem: a = v,
( o 2t

2(S —vyt)
T )
Kapmouka 2
a) Kaxyto cHcteMy koopavHaT (OAHOMEPHY10, ABYXMEPHYIO HITH TPEXMEPHYIO)
CIieyeT BIOpaTh JUIA ONpeie/ieHHs MONIOKEHHS TaKHX Te:
* Jlioctpa B koMHare (0gyxmepHas),
* JIndr (0oHomepnas),
¢ [lonsoawasn noxka (mpexmepras),
* Camonner Ha B3JIETHOM nonioce (00HoMepHas)
6) daHo BblpakeHHe: S = f -vg AY
paeHIE: o= g I

Buipasure: V2, v %, a. 20
v -}

(Omeem: v* =2aS + (AR vo2 =v-2gS a= T J)

B) MaHb! rpadmku (puc. 4). 3anucaTs 418 KOKIOTO U3 11
HUX GOPMYJTbI COOTBETCTBYOLIMX UM (DYHKLHI. 0 S\ 10

(Omeem: 1. y=2x;11.y =20; I1l. y=20-4x.)
II. TIlepemerenne rena. Tpaexropun

C u3MEHEHHAMH KOOPIUHAT CBA3aHa NepBast U3 BEJIMUHH, BBOAWMBIX [UTA ONKCa-
HHS IBUKECHHS, — nepemeujerue.

Iepemerennem Tesia (MaTepHAILHO TOYKH) — HA3bIBAETCH BEKTOP, COeAH-
HAOWIHI HAYAJIEHOE TOJI0KEHHE TEJIa C €10 NOC/ICAYIOLIHM NOI0KEHHEM.

INepemerenne npuHaATO 0603HauaTh 6ykBoit S . B CH nepeMeleHue nmepaeT-
st B MeTpax (M).

Tepemenienne — BenU4HHA GexmopHan, T.e. KpOMe YHCIOo- M,
BOT'O 3HAYEHHS HMEET ellie M HanpasJieHKne. BexTopHyto Beny-
4YMHY U300parkalor B BUAE OTpe3Ka, KOTOPHIii HAMHHACTCA B HE- ~
KOTOpOii TOYKE H 3aKaHUUBAETCS OCTPHEM, YKa3bIBAIOUIMM Ha- M N
npasneHre. Takoit OTpe3oKk — cTpenka — Ha3BIBAETCS GeKMO- Puc. §
pom. Hanpumep, nepemMelntenne S — BEKTOP, IPOBEAEHHBIN U3 '
TOYKH M B TOUKy M, (pHC. 5).

3HaTk BEKTOP NEPEMELLEHHS — 3HAUHT, 3HaTh €0 HanpaBIeHUe U MOAyb. Mo-
AyNb BEKTOPA 3TO CKAJLIP, T.€. YHCIICHHOE 3HaYeHHE. 3HaA HaYaJILHOE NONIOKECHHE U
BEKTOP NEPEMELLEHHS TeJIa, MOXKHO OHO3HAYHO OTPEAENUTD, IAE HAXOAHTCA TENO.

Cnenyert Bceraa pa3niMyaTh NOHATHA nymu U nepemewerus. IIyTh — BeNHUMHA
ckangpHas. [lepemenicHue — BexTopHas.

X

Puc. 4



10 Inaea |. 3AKOHbI BSAMMOLOENCTBUS U ABWKEHWA TEN

Jlns Toro yto0sl BBECTH Onpeie/eHus MyTH, HeoOxoau- — TPacKTopus
MO €l1{e 0IHO MOHATHE — MPAeKMOopuUs.

HenpepbiBHY10 IHHHIO, KOTOPYIO ONHCHIBACT ABH- M,
aKylieecst TeJI0 (paccMaTPpHBaeMoe KaK MaTepH- 5
anbHas TOYKA) N0 OTHOIEHHIO K BbIOPaHHOI cHe- M

Teme 0TCUeTa, Ha3bIBAIOT mpaexmopueii (puc. 6). Puc. 6

Tpaexropus MoxeT GbITb H3BECTHA ELLE A0 Ha4alla ABH-
sceHus. Tak, IONIOTHO eNe3HOH JOPOry onpeeieT TpaeKTOPHIO Moe310B. 3apaHee
pacCcYHTHIBAETCA TPAEKTOPHSA ABHIKEHHS HCKYCCTBEHHbIX CITYTHHKOB 3eMITH.

B 3aBHCHMOCTH OT TPAEKTOPHH OBHWIKEHHS MOTYT ObITh npavoauHelinbimy (naje-
HYe Ten B onbite [N'anunes) u kpusoauneinoimu (IBHxKeH1E OPOLICHHOTO O/ YIJIOM
K TOPU3OHTY Ms4a).

TpaeKTopHust OXHOTO ¥ TOTO XKe ABHXKEHHUS Pa3MYHa B Pa3HBIX CHCTEMaX OTCYETa.

Hanpumep, 11d naccaxupa paBHOMEPHO [ABHUTAIOIIETOCs NOE3/1a NafatoIuil B
BaroHe MA4UK JBHTracTCS BEPTHKAJIBHO BHU3, @ 111 YeJIOBEKA, CTOAILETO Ha Neppo-
HE, TOT e MAYMK ABUraeTcs no napadonHueckol TpaeKTOPHH.

JlnuHa TpaeKTopuH — nyTh. Moaynb nepemMeleHH M MYTh MOTYT CO-
BNAJaTh M0 3HAYEHHIO, TOJBKO B TOM CJy4ae, eC/IH Tesl0 JBHKETCs
BI0JIb NPSIMO}i B O/IHOM HANPaBJIEHHH.

1. IIpoexuus BekTOpa Ha OCh

BakHbIM MOHATHEM SBNIAETCA MOHATHE NPOEKYUU
eexkmopa (puc. 7).

Onyctum u3 Touek 4 ¥ B (Hauajio BEKTOpa U €ro
KOHEL) NEpreHANKyNApbl Ha ock OX. Iy oTpeska '
A,B,, B3STYIO CO 3HAKOM «+» HJIH «—» HA3bIBAIOT Npo- i

1
1

exyueu sekmopa Ha ocb OX. Ilpoexuns Bektopa — A, a, B,
BEIUYMHA CKAJIApHAS. X
TMpoekuno CUYHTAOT HONOHCUMENbHOU Puc. 7

(a,> 0), ecii 0T NpoeKUMM HAYAIA BEKTOpa K
NPOEKIMH €T0 KOHIA HY>KHO WITH N0 HANPABJIEHHIO OCH.

Jipyrumu cnoBaMH, MPOEKLIHS BEKTOPa NOJI0XHTENbHA, ECIH YTOT MeXY Ha-
npaBle€HHEM BeKTOpa 1 0cblo OX OCTpBIit.

B npoTuBHOM ciiyuae npoexuus BexTopa ompuyamensia (a_<0).

Ecan BeKkTOp nmepneHAMKY/JsfipeH OCH, TO MpH J0GomM HanpaBieHHH
BEKTOpa ero Npoekuust Ha och pagna nyaio (a_= 0).

IV. ¥Ynpaxknenus v Bonpoch! 119 IOBTOPeHUs

— TlyTe Mnu nepeMeLieHHe MbI OIUIa4UBAEM NpH noe3ake B Takcu? (Ilyms.)

— Msy ynan ¢ BbICOTHI 3 M, OTCKOYMJI OT 1oJia 1 661 MOHMaH Ha BeicoTe 1 M.
Haiiti nyTb u nepemerienne Maya. (Ilyme 4 M, nepemewjenue 2 m.)

— Benocuneauct asuxkeTcs o OKpy>KHOCTH ¢ paguycom 30 M. Uemy paBHbI
NyTh H NepeMelleHHe BEJTOCHIIENNCTa 3a NoJAoBMHY oGopora? 3a MonHkHH
o6opot? ({Ipotidennutii 3a non o6opoma nyme pasen ! = T R = 94,2 m, nepe-
mewenue S = 2R = 60 m. 3a 00un o6opom nymu | = 27t R = 188,4 M, nepe-
mewenue S,= ()



Ypok 3. MepemeiueHue npu npsamonuHelHOM PaBHOMEPHOM GBUXEeHUU 11

Jlomailnee 3a1aHne Y4

1. §2, 3. OTBeTHTH HA BOTIPOCHI B KOHLIE Naparpada; 10

2. Beinonuuts ynpaxHsenue 3 (y4eGHHK, cTp. 15);

3. Ha puc. 8 noxa3sauna tpaeckropus ABCD aBHXeHHSA
ToukH U3 A B D. Haiiti xoopaMHaThl TOUEK Ha4yana v KOHLIA
IBWXEHHs, TIPOHICHHBIH NyTh, MepeMeLlieHHe, NPOEKLUIO
nepeMeIeHHs Ha OCH KOOPHHAT. 2

(Omeem: Koopauunats! Hayana: 4 (2, 2), KOOpAHHATHI
koHua: D (6, 2), npoiineHuslit myTs: 20 M, nepeMelieHne: ()
4 m, npoexuHs nepeMeleHns Ha ock OX: S, = 4 M, mpoek-
uus nepemeuienus Haocs OY: S, =0.)

. 4*. Pewrnts 3anaqy (JU1s xKeNnalonMx WK Hanbonee ycre-
B3IOLLHX YYEHHKOB):

Karep npowsen no o3epy B HanpaBlIeHHH Ha CEBEPO-BOCTOK 2 KM, a 3aTeM B
CCBEPHOM HanpasieHuy eie 1 kM. HaiTi reoMeTpuyeckuM nocTpoeHneM nepe-
Mmewenue (S ) u ero moayns (S). (Omaeem: S = 2,8 xm.)

\ A%

Puc. 8

Ypok 3
IlepemelieHHe NpH NPAMOJIHHEHHOM PaBHOMEPHOM BHKEHHH.
I'paduueckoe npeacranienne IBHKEHUN

Henu ypoka:

BBecTH MOHATHE CKOPOCTH KaK BEKTOPHOH BeluuMHbL. HayuuTs ommceiBats
JBHXKCHHE PasNUYHBIMK cnocobamu: rpauuecKuM H KOOPAHHATHBIM (Kak (yHK-
LIMIO OT BPEMEHH).

Xox ypoka

I. TlosTopenne. [IpoBepka JoMalIHero 3aiaHus
[ToBTOpEHHME M3YUEHHOIO MOXHO NPOBECTH B BuAE (PpoHTANLHOrO ompoca
n160 npoBepoOUHO# CAMOCTOATENBHOM paboThl MO M3yYEHHOMY MaTepHany.

@ponmansuan beceda

— B uem cocTouT OCHOBHas 3aj1aya MEXaHHKH?

— 3aueM BBEJCHO NMOHATHE MaTepHanbHoi Toukn? Korna teno MoHO cuMTath
matepuanbHoit Touko#i? IpuBenure npuMepsl.

Yro Takoe cucrema oTcuera? {14 yero oHa BBOOUTCA?

Kakue BUABI cCHCTEM KOOpAHHAT BbI 3HaeTe?

- Kaxyw CHCTEMY KOODAHUHAT Bbl BblﬁepPlTe AN ONIPEACTIEHNUA MTOJIOXKECHUS Ta-
KHX TEN: CTPEKO3a B MONeETE, WaxMaTHas purypa Ha 10CKe, TEIUIOX0 ABH-
KETCA Ha peKe, TMPT B 10Me, MyroBULA Ha oaexae?

Yro Takoe TpackTopus, MyTh, nepeMenieHue?

— B uem otmune myTH or nepemeluenns?

B xakoM cnydae nyTs paBen TpaekTopum? IIpuBennTe npumepst.

— Honbpockre Teno Beepx u noimaiite ero npu cuycke. Yro Gonbiue: nyTs
TeNa WK nepemeutexue?

Kax onpenennts npoekuuio sekropa? (mpasuio)

Kaxk onpenenuTs npoekiyio BeKTopa nepeMelieHus Ha och?
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Bo Bpems Gecenbl Ha nOCKe MPOBEPAETCA PelueHHe
JOMalIHUX 3a8au.

. a
3aoanus ona camocmonmensnoii pabomor: / -

Bapuanum 1 —
1. Msu napaer ¢ BLICOTbI 2 M, H, OTCKOYHB OT 3€M- -
JIM, MOAHWMAaeTcs Ha BoicoTy 1,5 M. UeMy paBHbI yTh / b l \
1 Moaynb nepemeuicHus S Maya? (Omeem: | =3,5 M, X
§=0,5m.) »
2. MarepHanbHas ToYka ABHXETCS N0 okpyxkHocTH 0
paauyca R. UeMy paBHbI NyTs / M MOAYNb NEpeMeNie- Puc. 9
Hua S depes non-obopora? (Omeem: I = n R, S=2R.)
3. YxaxcuTe 3HaKH NpoeKLHil BEKTOpOB Ha ocH OX,
OY (puc. 9). YA

YA

Ha BbicoTe 2 M. Haiiti nyTs / u Monyns nepemMenieHus S

msua. (Omeem: [ =6m, S =2 M.) y
2. ABTOMOOMNb JBMrancs No KONbLEBOH aopore

BOKpYT MOCKBBI M IBaXKbl [0 Hell poexai. Yemy paB-

Hbl 0yTh [ M NepeMelenre S, eClu JUTMHA KONLLEBOH ()

noporu L? (Otser: nyrs [ = 2L, nepemewtenne S = 0.) Puc. 10
3. VkaxuTe 3HaKy NpoeKLHii BEKTOpoB Ha ocH OX,

OY (puc. 10).

11. HoBn1it maTepunan

Bapuanm 11 a d
1. Msu ynan ¢ BbicoTsl 4 M OT nona u 6sin noitMax —

Oxcnepumenm 1
Ha neMOHCTpaUHOHHOM CTOJIE CTOUT CTEKNAHHAs TPYOKa, HANOJIHEHHAs BOIOK.
Ipu GbIcTpoM ce mepeBepTHIBAHWH My3bIpeK BO3AYXa HauWHAET BCIUILIBATD (MOX-
HO OTKPBITh TPYOKY H MOrpY3UTh B XHIAKOCTB Kakoe-nnubo cepuueckoe teno). O1-
Meuasi MOJIOKEHHs My3bIpbKa depe3 paBHbIE MPOMEXYTKH BpeMeHH (uepes 2 ¢),
nosy4aeM TabnuLy:
te | 0] 21 4] 61 8110
xwew | O | S [10]15]20 7125
W3 onbiTa BUAHO, 4TO 33 OAHHAKOBbIE IPOMEXYTKH BpeMEHH TeJNO NepeMeltaeTcs
Ha O/IHO H TO JKE PacCTOsIHHE. DTO IPUMED pasHoMepHo20 ABWKeHNA. B xeHHe nac-
Ca)XXMpa Ha ICKAIaTOPC B METPO, ABHKEHKHE KOHBeHEPHOI IEHTHI, CMYCK MapalloTHC-
Ta B 0€3BETPEHHY!O NIOTOY — 3TO BCE IPUMEPHI PABHOMEPHOIO ABMXEHHS.

JIBMieHH e Tes1a Ha3bIBACTCSA PAGHOMEPHbIM, €CITH 32 1100ble paBHbIE NPO-
MEKYTKH BPEMEHH TeJI0 NepeMelraeTcs Ha OAHHAKOBOE paccTosnHue (T.e.
NPOXOAHT OAHHAKOBBIE MYTH).

Kak HaliTi (BBIYHCIMTB) MepeMenieHHe Tena 3a KaKoii-To NMpOMEXyTOK BpeMe-
HY 1?7 [1ns 3TOrO HaA0 3HaTh MepeMelLCHHE TENA 32 EAMHULY BpEMEHH. DTO OTHO-
LUEHUE Ha3bIBAIOT CKOPOCMbI0 1 0003Ha4alOT OYKBOH V :

.S
V=—
. t
rue v —ckopocts [M/c], S — nepemeuenne [M}, £ — rpems [c].
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Ypok 3. [NepemeiyeHue npu npsmonuHeliHOM PagHOMEPHOM G8UXEHUU

Hanpasnen BeKTOp CKOPOCTH TaK Xe, Kak M BeKTop nepeMelleHus. Hanpasnenue
BEKTOPa CKOPOCTH — 3TO M €CTh HanpaBlieHUE ABHXKECHHS TENa.
ITpH BeIYHMCIICHHY NEPEMELLEHHA H CKOPOCTH OOBIYHO NONB3YIOTCA HopMyna-
MH, B KOTOpBI€ BXOIAT HE BEKTOPbI, a MPOEKLIHH BEKTOPOB:

S,=vd, HO S, =x-x,

CnenoBarenbHo: .

X=X, =Vl
Taxum obpasom:

x=x,+ vy,
TAE X — KOHEYHasA KoopAuHara [M],
x,— HauyaJIbHasA KOOPAHHaTA [M],
v, — POEKLHUsl CKOPOCTH Ha ock OX,
t — BpemMs [c).

Mbi HauwM 3aBUCHMOCTB KOOPAMHATHI X OT BPEMEHH £, T.€. X (1).
JlanHas 3aBHCHMOCTb JMHEHHas. M3 MaTeMaTHKH M3BECTHO, YTO rpadHkoM

nmuHeiHoM QyHKUMY Y = kx + b aBnAETCA NpAMas.

Jlanee MOXHO PacCMOTPETh pa3IH4HbIC BapHaH-
Thl rpadMKOB 3aBUCHMOCTH KOOPAHHATHI X OT BpEMe-
uu (npu v, =0, v, >0, v, <0).

Teneps nocrpoum rpadux v, (t) — rpaduk 3aBucu-
MOCTH CKOPOCTH OT BpeMeHH (CM. puc. 11).

ITo rpaduKy CKOPOCTH MOKHO HAWTH NyTh. Ync-
JIeHHO oH OyleT paBeH IUIOWAAN 3aLITPHXOBAHHOM
¢uryps! (B 1aHHOM ClTyuae NpAMOYroibHHK) 3a Bpe-
Mi ¢, T.e. S= L.

I11. YnpaxHeHHs ¥ BONPOCHI /151 MOBTOPEHHUSA

Vs A
m/c
v =const
:
E
§=vt !
i e
0 t
Puc. 11

1. Onpenenute no puc. 12 HavanbHbIE KOOPAUHATHI GEH30KONOHKH (A), Tpy30-
Boro (B) u nerxosoro (C) aBToMoGuneit 1 Motounkia (D). 3anuwmTe ypaBHenne
3aBUCHMOCTH KOOPJIMHATBI OT BPEMEHHU 1A Kaxoro Tena. Onpenenute koopau-

HaThl TeN Yyepes 1,5 4.

2. [To rpadrkam U3MeHEHHA KOOPAUHAT ABYX Tea (pHC. 13) cpaBHUTH UX CKOPO-
cT. 3anucath ypasHenue x (). IToctpouts v, (f) U Haiiti myTk 3a 2 c. Caenats
PHCYHOK, Ha KOTOPOM YKa3aTh MojiokeHHe Tes (0cb OX HanpaBUThL BNPaBo).

JloMaulHee 3afaHHe
1. Bolyuutb MaTepuan §4;
2. OTBETHTH Ha BOTIPOCH! B KOHLE Maparpada;

3. Buinonuuts ynpaxHenue 4 (ctp. 20).
80
60
V=ﬂ5M/’~[ v=50KM/u v=&KM/‘i 40
B A C D
v —> 20
-50 0 50 100 x, xMm

Puc. 12

AX, M

fo ) PSP,
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JlonoIHHTeIbHLIH MaTepHall K YPoKy
~ 3uaere 11 Bbl, 04eMy 1151 0603HAUEHHS CKOPOCTH NPHHATA JIATHHCKas OyK-
Ba v, MyTH — S, BpeMeHH — {?

Xotst ans 0603HaYeHHA HU3NYECKUX BETHYHH MOXHO Ob110 OBl BBIOpaTh Nt0-
6ble OykBbl sir000ro andasura, OAHAKO BO MHOTHX ClTy4YasX NMPUMEHEHHE JIaTHHC-
kux 6YKB /U151 3THX Lieel OKa3anoch BechMa ynauHbeiM. JIaTuHckuit andasut npu-
HAT B OOMNBIIMHCTBE CTPaH MHpa, KOPDHH JIATHHCKHUX CJIOB MEPEILLTH B TAaKHE pac-
NPOCTPAHEHHBIE A3bIKY, Kak GpaHLy3CKHH, aHMUACKHU, ucnaHCckuii. [{nd Tex, kTo
He BlafieeT MHOCTPAHHBIMH A3bIKaMH, BBeZIEM 0003HaYEHHs HEKOTOPbIX (H3HUec-
KHX BEIMYMH HayansHBIMH GyKBaMH MX TaTHHCKHX Ha3BaHHii: v — velocitas — cko-
pocTh, a — acceleratio — yckopeHrue, t — tempus — Bpemsi.

Hanpumep, «axceneparop» — neJanb, HaXKHMas Ha KOTOPYIO PEryaupyeTcs no-
CTynjeHHe ropioyeil CMeECH B LIMAMHAP JBUraTeNs BHyTPEHHEro CropaHus, B pe-
3yNbTATE YErO U3MEHSAETCHA CKOPOCTh ABHXKEHHS aBTOMOOHIIA; «BEJIOCHIIEA» CIIOXK-
Hoe cnoBo: velox — ckopblit U pedes — norn. Takum oGpasom, nartuHckas Gyksa
HaNOMHUHACT O PU3U4ECKOM CMbICNIe 0603HaYaeMblii €T0 BETHYHHBI.

Jlis onpeneneHus CKOPOCTH MCNONb3YHOT pasnuyHbie npubopsl. Cinaomerp
JU1st ONpeIeNieHHst CKOPOCTH aBTOMOGHIA. CKOPOCTH TEMIOBO3a M IEKTPOBO3a Ofl-
penenseTcs cneuranbHbeIM NpHOOPOM — CKOPOCTEMETPOM.

B Mopckoii npakTHke coxpaHunack CTapuHHas Mepa CKOpocTH — y3ei. Hassa-
HHE «Yy3el» CBS3aHO CO CTAPHHHBIM CMOCOOOM M3MEPEHHMs CKOPOCTH Kopabs.
Jlara, TPOCHK, WM TaK Ha3blBaeMblii JJATMMHB C NPHUBS3aHHOH HA KOHLE JOCKO#
Opocator ¢ KopMb! kopabis. Jlocka MOKOHUTCs B BOAE MO3aAH YXOMALLCTO OT Hee
kopalsis, a TPOCHK CMaTBIBAIOT B KaTyLIKH, KOTOPYIO MaTpoc AEPKHT B pykax. Ha
TPOCHKE 3aBsi3aHbl y3/ibl, OTCTOSLIHE APYT OT JApYra Ha ONMpele/eHHOM paccTos-
tuu. CocuMTaB 4¥CNO Y3JI0B 32 ONMpEENeHHOE BPEMs, MOXHO ONMpPEAESTHTD CKO-
pocThb kopabiis B «y3nax». B HacTosiLee BpeMs IPUMEHAIOT MEXaHUYECKHE U DMICK-
TPUYECKHE JIOTBI, HO CKOPOCTB NMPONOMKAIOT U3MEPATH B y37aX.

Ypok 4
Peilenye 3aaa4 Ha COBMeCTHOE JBHKeHHE HECKOIBKHX TeJl.
Yckopenue

Lenu ypoxa:

Hayuuts yuwaiuxcs peluatb 3agauyd Ha COBMECTHOE IBHXXEHHE HECKONbKHUX
tes. [IpoBepHTL MX HABBIKKM M yMeHus pewarb 3anaqyn. ChopMupoBaTs noHaTHE
YCKOPEHHS.

Xon ypoka
1. IoBTopeune. IlpoBepka fomMamnero 3aganus
Kaxoe aBuxeHHe Ha3bIBaIOT paBHOMEPHbIM?
— YT0 Ha3bIBAETCA CKOPOCTHIO PaBHOMEPHOro ABHkKeHHA? B kakux eauHuuax
oHa BbIpaxaercs?
B KakuX ciyyasx NpoeKUHst CKOPOCTH PaBHOMEPHOIO ABHXXEHHS Ha OCh MNO-
JIOKUTENbHA, B KAKHX OTpULIaTe/IbHA?
Kak HaxoauTCs IPOEKIUA NEPEMELIIEHHS, ECITH H3BECTHA TIPOEKLINS CKOPOCTH?
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YaJIbHas KOOPAHWHATA, IPOEKLHUA CKOPOCTH U BpeMs?

qac 1 HaoGoport?
BripasuTe B M/c ckopocTs 72 KM/4.

— Kakas ckopoctb 6onbiue: 5 m/c unu 36 km/u?

I1. Peluenue 3axa4
3aoaua 1

Kak Haiitu KOOpAUHATy T¢Ja B mo60oi MOMEHT BpPE€MCHH, €CJIH H3BECTHA Ha-

Kak ckopocTb, BeIpaxKeHHYIO B METPaX B CEKYHLY, BHIPa3HTh B KHIIOMETPax B

B teuenue 30 ¢ noesx aBurancsa paBHOMEPHO CO CI(OpOACTb}O 54 km/u. Kaxoit
MyTb NpouIen rnoesx 3a 31o Bpems? (Omeem: 450 M.)

3aoaua 2

HBrKeHUs ABYX BENOCHNEANCTOB 3a/laHbl YPaBHEHHAMH X, = 5t u x, = 150 - 101.

a) Iocrpoiite rpaduku 3aBucumMocty x (1);

6) Haitnure BpeMs U MecTo BeTpeun;

B) [octpoite rpapuku 3aBUCHMOCTH v, (2).
(Omeem: Tena Berperarcs yepes t = 10 ¢, x =50 M.)

3aoanue 3

Touka 4 coBepuiaeT ABWKEHHE Ha NockocTH XY. KoopanHaTel TOUkH, B 3aBU-
CHMOCTH OT BPEMEHH U3MEHSAIOTCA 110 3aKOHY: X =21,y =2 + 31.

a) 3anuuInTe ypaBHEHHE TPAEKTOPHH Y (X) TOUKH A.

2) Uemy paBHbI HayanbHbIE KOOPAMHATHI ABHXKYLIEHCS TOYKH H KOOPAHHATHI

yepe3 2 ¢ nocie Hayana ABHXEHHUs?
3) Nocrpoiite rpaduxk GpyHkunH y (x).

(Omeem: B HayaneHblii MOMeHT ¢ = 0; x =0. Yepe3 2¢c x==4m; y=8m.)

II1. CamocTonTenbHan paGoTa

1 eapuanm

Ha ocn xoopauHar mokasaHsl Tena ux
ckopocTH (puc. 14).

a) OnpenenuTs HaYasbHble KOOPAWHATHI
TIEPBOTO H BTOPOrO Tena.

6) 3anucars JUIs KaKAOIO Tena ypaBHe-

v,=40 xM/u_ v,=70 km/u
-1 -

HHe 3aBHCMMOCTH KOOPIHHATBI OT BpEMEHH — x (t).
B) Haiitu MecTO 1 BpeMs BCTPEUH aHATUTHUYCCKH H rPadHYECKH.

r) Noctpouts rpaduk v, (¢).

1) HaliTn koopaMHaTy kaoro resaa uyepes 4 u.
e) Haiitu nyTs, npoiiaeHHbIN KaXIBIM TEMOM 32 6 4.

11 sapuanm

Ha ocu koopaMHar mokasansl Tena, ux
ckopocTH (puc. 15).

a) Onpenenyre Ha4aNbHbIE KOOPAMHATHI
1 u 2 Tena.

6) 3anmucath JUIA KaXIAOrO TeNa ypaBHe-
HHE 3aBUCUMOCTH KOOPAHHATBI OT BpEMEHH.

2
0 60 120 X, kM
Puc. 14
v=5mlkc v,=5mc
0 10 xM
Puc. 15

B) HaliTH MecTo ¥ BpeMs BCTPEUH aHAJIHTHYECKU U rpaduuecKH.

r) Ioctpouts rpadux v, (2).
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1) Haittn xoopaunary kaxcaoro Tena uepes 4 c.
¢) Haiiti nyTs, npoiiaeHHbIN KaXABIM TENTOM 33 6 CEKYHA.

1V. HoBbiii MaTepuan
IMpaMonuueiiHoe paBHOMEPHOE ABHXXEHUE, T.€. ABHXKEHHE C NOCTOSHHOI (110
MOZYIO ¥ HANPABJIEHHIO) CKOPOCTbIO, HE OYEHb YaCTO BCTPEYAETCS HA MPAKTHKE.
lopasio walle NpUXOAUTCH MMETH JENO C TAKMM IBH)XXCHHEM, NPH KOTOPOM
CKOPOCTBb CO BPEMEHEM H3MeHsAeTcA. Takoe ABMKEHUE Ha3bIBaeTCs HEPaBHOMED-
HBIM.

Jxcnepumenm
PaccMoTpuM nBHxkeHHe 1apuKa MO HAKIOHHO-
My kesnoly, a 3aTeM 110 rOpH30HTaNbHOMY Y4acTKy

(puc. 16). \x
KoopauHars! 1apuka yepes 2 ¢ IpeACTaBlEHb! B
Tabnuue:
tc | 0] 2] 4] 6] 8 Puc. 16
xew | O | 8 [ 32 7] 7271128

BuaHo, uTo nepeMeltieHHs 11apHKa 3a 2 C pa3MyHbl Ha Pa3HbIX ITanax JABHXKe-
nus. [1py TakoM ABMIKEHHH CKOPOCTb Tena (MrHOBEHHAs CKOPOCTb) HENPEPBIBHO
M3MEHACTCS OT TOYKH K TOUKE.

Jlns npoctoTsl OyfeM CUMTaTh, YTO 32 KaX1yl0 EHHHLLY BPEMEHH 1 Boobuie 3a
o0ble paBHbIE NPOMEXYTKH BPEMEHH CKOPOCTh H3MEHACTCA OAHHAKOBO.

JIBuikeHHe Tes1a, MPH KOTOPOM ero CKOPOCTH 3a Jio6ble paBHBIE Npo-
MEKYTKH BpPeMeHH H3MEeHSIETCH OJMHAKOBO, HA3bIBACTCHA PAGHOYCKO~
pennbim NBHKEHHEM.
ITycTh CKOPOCTH TENa B HauyaNbHbI/i MOMEHT BpeMeHH ObLTa paBHa vy, a yepes
V=9,
NPOMEXYTOK BPEMEHH ! OHa OKa3asach paBHO# V . Toraa oTHolEHHE P

6bicTpoTa H3MeHeHHA ckopocTH. Ee Ha3sIBaloT yckopeHHeM:
V=¥,
t
Enunnua nsmepenus yckopenus B CU — m/c?: [a] = m/c2.
Tpu npsAMONHHEHHOM ABH)KEHHH BEKTOPBI V, H V HAMpaBIeHb BAOJb OOHOM
npsAMoii. YnoOHee HCrons30BaTh 3aMuchk: v = v, + at. B npoexuusx Ha ocs OX 310
YPaBHEHHE UMEET BUIL: Vy = Vg +ay -,

a=

Anzopumm peuwsenua npocmeiiutux 3a0ay no Kunemamuxe:

1. BbiAcHHTE Y 3aNMILNTE XapaKTep ABHKEHHU.

2. BoisicHuTE M 3anUILNTE, €CTh I HaYaJIbHas CKOPOCTh.

3. 3anuuimMTe KpaTKOE YCIOBHE 33/1a4H, BBIPA3HB BCE BENMUYHHBI B eavHHuax CH.

4. Ucnonb3ys ocHOBHbiE (GOPMY/IbI KHHEMATHKH, 3alUIINTE €€ B BEKTOPHOM
¢dopmMe, cnipoeLnpyiite Ha HEOOGXOAUMYIO OCh.

5. 3anuIIHTE NPOEKLHH C YHETOM 3HAKOB (B MOAYIAX)

6. Haitnute HCKOMYIO BETHUHHY.

7. Boluucnure ee.

8. INpoananusupyiite OTBET.
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Ipumep 1
ABTOMOOMIB, ABMXKYILLIHIiCS CO CKOPOCTBIO 10 M/C, Haua TOPMO3HTH C yCKOpe-
HueM 1 M/c?. CKOnbKO BpeMeHH NpOiieT A0 OCTAHOBKH aBTOMOOHIA?

Hano: Pewienue:

a=1m/c’ 3anuiueM ypaBHEHHE U CKOPOCTH NPH PAaBHOYCKOPCH-
vp =10 m/c HOM JIBHXKEHHH B NPOCKLHAX Ha ocb OX:

v=0wm/c vx=voxtax-

T.K. BEKTOpPbl CKOPOCTH M YCKOPEHMS HanpaBjeHbl B
NPOTHBOMONOXKHBIE CTOPOHBI, TO HX MPOEKUHH MMEIOT
pasHsie 3HakH. [Tonyuaem ypaBlcHue: v = vy — at.

t=?

VooV o 10m/c—0m/c _

. - 10c . Otser: t=10c.
a Im/c”

Orcroga: 1=

Hpumep 2

Teno ABMXeTCA NPAMOJIMHEHHO C YMEHBIIAOUWIEHCA CKOPOCThIO. YCKOpeHHe
paBHO 4 M/c?. B HEKOTOPEIii MOMEHT BpEMEHH MOJIYJTb CKOPOCTH Tesa v, = 20 M/c.
Hailaute ckopocTs Tenta yepes 1, =4 ¢ u t, = 8 ¢ nocine 3roro Momenta. Onpezenu-
TE TaKXK€ MOMEHT BPEMEHHU, KOr/la TeJIO OCTaHABIMBAETCAL.

Pewenue:

v, =V, +at, v, =V, +at,

T.K. BCKTOPHI CKOPDOCTH W YCKOPEHHS HanpaBiCHbl B
NPOTHBONONOXHbIE CTOPOHBI, TO B NPOEKLHAX Ha OChb
OX nionyuaeM ypaBHEHMA: vix = Vo — af, Vax = Vo — at.
vix=20M/c—dMic’ - dc=4m;

yp =1 vax =20 M/c -4 M/c* - 8c=-12m.

3HaK MHHYC y MPOEKLUHH CKOPOCTH O3HA4aeT, 4TO K HCXOMy 8-0if CekyHIb
TCJIO ABHrajfioch B HanpaBlE€HHWH, NMPOTHBONOJOXHOM HAMpABICHHIO Ha-
4anbpHOI cKOpocTH. MoayJb ckopocTH v, = ? vax? = 12 M/c.

MOHO BHIYHCIUTD MOMEHT, KOTAa T¢J10 OCTAHOBHJIOCH, T.€. KOrAa v; = 0:

_ 20m/c—0Omic _

3 =5c
4m/c
OTtBet: v| =4 M/c; v; =—12 M/c, 1= 5 C (BpEMA OCTAaHOBKH Tena).

0 m/c =20 M/c-4mic?- o

V. Pemenue 3ana4

Jlns caMOCTOATENBHOIO PelleHHs B KJIAcCe YHalMMCA MOXHO AaTh CNIELYIO-
UIKE 3a/1a4u:

3adaua 1

Tponneitbyc, Tporasach ¢ MecTa, ABUXKETCSA C MOCTOAHHBIM yCKOpeHHeM 1,5 m/c2.
Yepes kakoe BpeMs oH npuobperet ckopocTh 54 kM/u? (Omeem: yepe3 10 c.)

3adaua 2

ABTOMO6MIIB, ABMXKYILHIACS CO CKOPOCTHIO 36 KM/4, OCTaHaBNMBAETCSA IIPH TOP-
MOXEHUH B TeueHHe 4 ¢. C KakuM NMOCTOSIHHBIM YCKOPEHHEM JIBHXKETCS aBTOMO-
Ouib npu TopMoxeHun? (Omeem: 2,5 m/c?.)

3adava 3

ABTOMOOHb, ABHTAACH C MOCTOAHHBIM YCKOPEHHEM, Ha HEKOTOPOM Y4acTKe
YBEJIHUHA CBOIO CKOPOCTh ¢ 15 M/c o 25 M/c. 3a kakoe BpeMs NPOH3OLLIO 3TO
yBEIHYEHHE, €CITH YCKOpPEeHHEe aBTOMOOUIA paBHo 1,6 M/c2? (Omeem: 6,25 c.)
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3aoaua 4
Kakast ckopocTh MOI1a GbITh JOCTHIHYTA, €ClH Obl TeNO B Teuenue 0,5 u asura-
710¢k ¢ yckopeHueM 10 M/c? u3 coctosus nmokos? (Omeem: 18000 m/c.)

JoMauiHee 3aganue
1. Beryuuts §5;
2. ¥Ynp. 5 (yuebHuk, ctp.24);
3. 3apaua 7 (yuebHuk, ctp. 241).

Ypok 5
CKOpoCTh NPAMOJIHHEHHOr0 PABHOYCKOPEHHOT0 ABHMKEHMSI.
I'paduk cxopocTh

Llenu ypoka: .

Hayuutbcst ctpouTs rpaguk ckopocti oT BpeMeHH. C(opMHpOBaTh MOHATHS
NEPEMELICHNS NPH MPAMOMHEHHOM PaBHOYCKODEHHOM ABHXeHHH. HayuuTbes
€ro HaxOAHTb.

Xoxa ypoka

1. [ToBTOpenne. MpoBepka RomMalIHero 3aJaHus
— JlaitTe onpeaeneHue MrHOBEHHOH CKOPOCTH.
— KakoB ¢u3nueckuii cMbIC MrHOBEHHOI ckopocTH?
Yro Takoe yckopeHHe?
HazosuTe eqrHULIBI YCKOpEHHS.
Kak paccuuTbIBaeTCs MTHOBEHHAS CKOPOCTH MPH PaBHOYCKOPEHHOM ABHXKEHHHU?
YeM OTIHUYAIOTCA BEKTOPHBIE BETMHYHHBI OT CKAJLIPHBIX?
Yro noka3biBaeT MOAYJIb BEKTOpPA YCKOpeHUs?
— KaxoBbl npaBuia cIoXXeHUsS BEKTOPHBIX BETHUHH?
C uesblo NOBTOPEHHA MaTepHana MOXKHO NMPEIOKHTb YYaluMca pAi npo-
CTBIX YCTHBIX 3a/1a4 1O U3y4EHHO# TeMe:
1. Kakoit nyTe npoiiaeT BENOCHMEANCT 32 2 Y, €CITH €70 CPEIHSAS CKOPOCTh
15 km/u?
2. Yemy paBHa MrHOBEHHast CKOPOCTb KaMHsl, GpOLLIEHHOIO BEPTHUKAJILHO
BBEPX, B BEPXHEH TOUKE TPAEKTOPHHU?
3. O xaxo#t CKOPOCTH — CpeiHEH MM MIHOBEHHOH — MIET pedb B CEayo-
LIMX Cly4asx: a) My/is BbUIETAET W3 BUHTOBKH cO ckopocThio 800 M/c;
6) camoner nerut u3 Kuesa B MockBy co ckopoctbio 800 km/u;
B) CKOPOCTEMED Ha TEIUIOBO3€ MOKa3bIBaeT 75 kM/u?

II. CkopocTh npu paBHOYCKOPEHHOM ABMKEHHH

3adanue 1

Ha puc. 17 nokasaHsl Tesna, HX CKOPOCTH H YCKODEHHUS. 3aNUILIKTE YPaBHEHHS
CKOPOCTH /I KaXKAOTO TeNa H OTpeieNTuTe CKOPOCTh Uepes 5 ¢ nocse Havyana ABH-
HEHHA.

1) v, =2, uepes 5 ¢: v=10wm/c;
2)v,=8+2fuepesSc: v=8mic+5c-2=18 m/;
3)v,=8fuepesSc:v=8m/c—5c-2=2m/;



Ypok 5. Ckopocmb npsMonuHeliHo20 PaéHOYCKOPEHHO20 BBUXEHUS 19

a=2wmc a=2Mc a=2Mc  a=2wMc a,=0

L d — € —
v,=0 v,= 8§ M/c v,= 8§ M/c v,= 8 M/c v,=1 M/c
—> —_— -— B —— N
1 3 4 5 X, M
Puc. 17

4v,, =-8 -2t yepe3 5 ¢ v,y
cxopocru v,=|v, |=18m/c;
Hv,=1; qepesZc v=1wM/c.
- l'loerpon-re rpacpnx 3aBHCHMOCTH v _OT ¢ Anist iAToro Tena. Yo Gyner rpadu-
koM ¢yHkumu? (llpamas, napafuze/rbua;z ocut.)
— A uro Gyaer rpadykoM 3aBUCHMOCTH LI OCTANILHBIX ueThipex Ten? (IIpamas.)
B nannoM ciyyae umMeeM JIMHEHHYIO 3aBHCHMOCTb.

YuuTenb CTPOUT BO3MOXKHBIE BApHAHTHI rpadHKOB M KOMMEHTHpYeT uX (pHc. 18).

=—-8Mc-2"-5c=-18 m/c; Monym

ay >0 ay=10 ay<0
vy, M/C vy, M/C vy, M/C
A
Vox > 0 I
4 5 |0 e
0 t,C 0 [ Y]
x M/c vy, M/C vy, M/C

lc

<
s
[[}

=
| »
l >

o
(=]

v, Mlc v,hM/c v, M/C
, 0 e
Vo< 0 Ol / e |0 1e
Puc. 18
Ilo rpaduxy 3aBUCMMOCTH CKOPOCTH OT Bpe- y m/c
MEHH MOXCHO HaHTH YCKOpPEHHE: A A B
V-V, 60 ------- !
a=— 40 P
3adanue 2 20 P i\c7 -
3amucaTh ypaBHEHHE CKOPOCTH OT BPEMEHHU i
v, (f) ans Kaxaoro yyacrka rpaduxa (puc. 19). -20
-40
a) Yuactok OA: v, =0, a= 80we _ 20m/c*. -60
c

VYpaBHenue: v=20¢.
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6) Yuactok AB: a=0, v=v, = 60. YpaBuenue: v==60.
B) [lanee MOXHO paccmatpuBarb yyactok BC, a moxHo cpasy BD, T.k. yckope-
HHE OIMHAKOBO Ha BCEM y4acTKe.

-V, _ —60m/c-60M/c

—60Mm/c? .
2c

Yuactox BD: v, = 60 M/c, v=—60M/c, a = i

VYpaBuchue: v = 60 — 60t

r) Yuacrok DF: a =0, v=v, = —60. Ypasuenue: v = —60.
I11. TlepemMeltenne NpH PaBHOYCKOPEHHOM JABHKEHHH

[TycTb HEKOTOPOC TENO ABMXKETCS MO HANPABICHHIO
OCH X, HMES Ha4YaJIbHYH CKOPOCTb V,, yBEIHUMBasg e 10 AV, M/C
v. [Toctponm rpadux 3aBUCHMOCTH CKOPOCTH OT BpeMe-
Hu (puc. 20).

— Kak HaiiTn nepemeluenue tena?

BcnomuuMm, yto nnowans, orpaHuyeHHas rpadu-
KOM CKOPOCTH, TIPH paBHOMEPHOM JIBHKEHHH H OCBIO 1,
paBHa MyTH, NPOAACHHOMY TEIOM.

IlyTe 1 nepemelLieHe COBNANAIOT, €C/H TENO ABH-
XETCs OCTYNaTe/IbHO BAONb NPAMOH. Y Hac Ha rpadu-
Ke KaK pa3 Tako# ciyuai, 3HaYMT, 4TOGBI HaliTH Nepe- Puc. 20
MCILUEHHME HYXKHO HAlTH IUIOWIAAb 3aLUTPUXOBaHHOH ¢urypsl (Tpaneuun). Ilno-
Laab TPAreUuH paBHa:

[¢]

v

S=(a+b)-h/2
TAC a, b — OCHOBaHUs Tpaneuy,
h — BbICOTA TpaneLUuHy.

B HaweM cnyyae:a=v,b=v, h=1.

v, +v v, + v, +at 2v, +at at*
S=-L -t=(° 2 )~r= 0 t=vgtt—
2 2 2 2
IMpoekuus nepeMelleHus HaxoauTes no gopmyane:
at’
S, =Vl +——
2
Toraa ans KOOPAMHATEI HMEEM:
at

X=Xg+ v, t+

JlomauiHee 3a1aHHe

1. Beryunts §6-8 (§8 — 1451 caMOCTOATENBLHOTO U3YUEHHS);

2. Beinonuuts ynpaxsesue 7.

3. OTBETHTB Ha BONPOC MUKPOTECTA:

YpaBHEHHE 3aBUCMMOCTH NPOEKIIMH CKOPOCTH TeNa OT BPEMEHH MMCEET BHA:
v, = 2+ 3t (M/c). KakoBO COOTBETCTBYIOLIEE YPABHEHHE NOEKLIMH NIEPEMEILIEHHS Tena?

a) S, =2t+ 3£ (m); 6) S, = 1,5t (m);

B) S, =2t+ 1,57 (m); r) S, =3t+7 (M)
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Ypok 6
Pemnenune 3agay

Lenu ypoka:
PasBuTHE HaBBIKOB CaMOCTOATENbHOH paboTsl. OTpaboTKa METONOB peLIEHHUs

3ana4.

Xon ypoka

I. lloBTOpenne. [IpoBepka nomauiHero 3axaHus
Bonpocs! ¥ 3agaul Ha NOBTOPEHHE:

— HauanbHas ¥ KOHeYHast CKOPOCTH JBHXXEHHs Tena (TEJI0 ABHXKETCA B OHOM
HarpaB/IeHHH) COOTBETCTBEHHO paBHBI 2 M/c u 4 M/c. Kak aBmxercs 3t0
Teno?

[Ipoexuus yckopeHus Tena pasHa —2 m/c?. Kak 310 noHuMaTs?

TToe3n orxoaut ot craHuuy. Kak HanpaeneHo ero yckopenue?

INoesn naunnaeT TopMo3uTh. Kak HanpaBieHb! €ro yCKOPEHHE H CKOPOCTh?
— YckopeHwe Tena paBHO 1 M/c2. Ha CKONIbKO M3MEHHTCS CKOPOCTb Tena 3a 1 ¢?
Hlance ua 10CKe BBIMTHCHIBAIOTCS OCHOBHBIC (POPMY/IbI KHHEMATHKH B BEKTOD-

HOM ¢popMe U B MPOEKLHAX:

a_-..at _
S=vot+7,v=v0+a1;

5

al

X=Xy +v, l+ YV, =V, Tat

Cnenyer ananu3 gopmyi.

— 3anuwure, 4To nonyuuTces, echmna =0. (x = Xyt vt v =v,.

Jlenaercs BbIBOA: pPaBHOMEPHOE ABHXKEHHE SIBIACTCS YaCTHBIM CITy4aeM paBHO-
YCKOPEHHOTO ABHXXCHHA.

I1. CamocTosiTeibHas paGora

Bapuaum I

1. Kakyto ckopocTts GyneT umeTs Teno uepes 20 ¢ ot
Hayana JBH)KEHHS, €CJIM OHO JBH)KETCSA C YCKOPEHHEM
0,2 M/c*? (Omeem: 4 m/c.)

2.3a 5 c ckopocTh LIapHKa Bo3pocna ¢ 2 M/c 110 5 M/c.
Onpenenuts ycKopeHue wapuka. (Omeem: 0,6 M/c2.)

3. Kak nsmxercs aBToMo6HIIb, rpad K MPOEKLHH
CKOPOCTH JIBHKEHHA KOTOPOTO H306pakeH Ha pHc. 217 Puc. 21

4. AsTomMOOMIL, OcTaHOBHBLUMIICS nepen cBeTodo- s
pom, Habupaet 3aTeM ckopocTh 54 kM/4 Ha nyTH 50 M. C 9y Mcf
KaKMM YCKOPEHHEM OH JOJnKeH ABuratsca? CKOMbKO Bpe- 2
MeHy GyzieT anutbes pasrol? (Omeem: 2,25 M/c?; 6,7 ¢.)

5. Tlo nanHoMy Ha puc. 22 rpa¢uKy NpOeKLHH yc-

vy, M/c

€CIM HauanbHas CKOpocTh v, = 0. 0l 12345

Lc
KOPEHHMS MOCTPOMTb TpapUK NPOEKLUHH CKOPOCTH, >
6. Mo HaKIIOHHOM NOCKe MyCTHIM KATHTHCA CHM3y ~ ~1f=-==--=--- =
BBepx wwapHk. Ha paccrosuun 30 cM oT Havasa nyTtH 2

wapuk no6s1Ban aBakasl: yepes 1 ¢ v yepes 2 ¢ nocne Puc. 22
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Hayasia ABMKeHHA. OnpeaeuTe HayalbHY CKOPOCTh U YCKOPEHHE ABHKEHHA 111a-
pHKa. YCKOpeHHe CUHTATh OCTOAHHLIM, (Omeem: 0,45 m/c; 0,3 M/c?.)

Bapuanm I1

1. Yepes 25 ¢ nocne Hayana ABUKCHHUS CIIMAOMETP aBTOMOOHIA NOKA3al CKO-
pocTb aBrxKeHHs 36 kM/4. C KaKMM CPeTHUM YCKOPEHHEM ABHTaJics aBTOMOOHNB?
(Omeent: 0,4 M/c2.)

2. Benocuneauct ABMXETCA MOJ YKJIOH ¢ yckope- Yy m/c
Huem 0,2 M/c®. Kaxyto cKkopoCcTbh IpHOBpETET BENOCH- A
neauct yepes 10 ¢, eciv ero HavanpHas CKOPOCTh paB-
Ha 5 M/c? (Omeem: 7 m/c.)

3. Kak nBuxercs Benocumemuct, rpaduk mpoek-
LM CKOPOCTH IBHIKEHHMs KOTOpPOro H3o0paxeH Ha

puc. 23?7 0l e
4. Tpn paBHOYCKOPEHHOM ABHXEHHH U3 COCTOAHMA Puc. 23
NOKOS TENO MPOXOAMT 3a NATYH0 cekyHay 90 cMm. Omnpe-
JIENUTE My Thb TeNa 32 CeAbMYIO ceKyHAy. (Omeem: 1,3 M.) ay, MI¢
5. o nanHOMY Ha puc. 24 rpaduKy NMPOEKLMH yC- 31\

KOPEHHA NOCTPOMTb IpadyK NPOEKUUH CKOPOCTH,
CCIN HayambHas ckopocTs v, = 0. ’
6. [Nepseiii BaroH noeszia npoiuen Mumo Habntoza-

38}
T
]
[ KPR
|
'
H
:I‘

V |

TeNs, CTosero Ha nnardopme, 3a 1 ¢, a BTopoii — 3a 1 “f—‘: |

1,5 c. lnuna BaroHa 12 m. Halitu yckopenue noesna 1 H : : >

Cro CKOpOCTh B Hauase HabnopeHus. [l prxeHue noes- 0} 12345 1¢

[a CYMTATh PABHOYCKOpEHHBIM. (Omeem: 3,2 m/c?;

13,6 M/c.) Puc. 24
Hpumeuanue:

M3 nanHbIX 337134 MOXKHO COCTaBHTb BAPHaHTbI paboT 1106010 YPOBHS CIOMKHO-
ct. Hanpumep, nnoxoycnesaroolwuM y4allluMcs MOXKHO JaBaTh 3ajauu 1, 2, 3.
CpenHuM — 3amauu 3, 4, 5. Xopolio ycneBaoUndM MOXHO NPeUIOKHUTh 3anaunt 4,
5, 6. Bo3MOXHBI M ApYrue BapHaHThI.

Jomainee 3axanue
1. Benocunenucr ABHXKETCA B TeUeHHE HEKOTOPOIO BPEMEHH C MOCTOSHHOM
CKOPOCTBIO 2 M/c. 3aTeM ero ABHXEHHE CTRHOBHTCS PaBHOYCKOPEHHBIM, H OH NPo-
xoxur 3a 20 ¢ nyTb B 250 M. Kakoit Gyaer koneuHas ckopocTb Benocuneaucra?
(Omeem: 23 m/c.)

2. Teno, aBurasch ¢ yckopeHueMm 10 M/c? U3 cOCTOSHMS TOKOA, B KOHLE EPBOii
AOJIOBHHbBI NYTH JOCTHIIIO cKopocTH 20 M/c. Kakoii ckopoCTH JOCTHIHET TENO B
xoHue nytu? Cronbsko BpeMeHH asuranock teno? Ka-
KO# MyTb OHO MNpo1no?

(Omeem: S=40m, ¢t =28 c, v, = 28 m/c.)

3. Ha puc. 25 npeacrapner rpadmk 3aBHCHMOCTH
TNIPOEKLMH CKOPOCTH OT BpeMeHH. B kakoit u3 deTsl-
pex HMHTEPBAJIOB BPEMEHH TENO MPOILIO MAKCHMaNb-
HbIH MyTb?

a)0-2c¢; 6) 2-5¢c;

B) 56 c; r) 67 C.
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Ypoxk 7
OTHOCMTEILHOCTbL ABHXKCHHSA

Uenu ypoka:
JlaTb y4awumcs npeacTaBieHne 06 OTHOCHTENLHOCTH IBHKEHHS,

Xoa ypoka

I. TMosTopenne. Ilposepka xoMalHero 3alaHus
JiBoe y4EHHKOB BBIMTHCBIBAIOT HA OCKE PELIEHHs JOMAILHUX 3a1aY.

I1. HoBs1li MaTepuan

JlonycTyM, UTO YeJIOBEK, HEMOABHKHO CHAAILMI Ha NBHXYLIeiica nnaTtdopme,
Habmonaer 3a apOy30M, JieXalluM Ha TOH xke miargopme. EcTecTBeHHO, YTO OH
MBICJIEHHO CBAXET CHCTEMY OTcueTa ¢ Tuiatdopmoii. s Hero (Mnu B cHCTEME OT-
cuera, CBA3aHHOI ¢ ru1aTgopMoit) apOy3 HaXoAUTCA B MOKOE.

B 370 %K€ BpeMs denoBek, HAXONAWMHACS y MONOTHA XKENE3HOH NOPOTH, MBIC-
JIEHHO CBSA3aB CHCTEMY OTCYETA C 3eMJIeH, YBHANT, UTO apOy3 ABHXKETCS.

PaccMoTpe. MBIt TPUMEp NOKA3BIBAET, YTO OAHO H TOXKE TENIO JABHKETCS B pa3-
HBIX CHCTEMax OTCYETa MO-pasHOMY: B CHCTEME OTCYeTa, CBA3aHHOM ¢ miatdop-
Moii, apOy3 HaXOAMTCA B NOKOE, @ OTHOCHUTENIBHO CHCTEMbI OTCHETA, CBA33HHOMH C
3emiei, asmkercs. [1o3ToMy ABHKEHHE OTHOCHTENBHO.

PeGeHok, BriepBbie nonasuMii Ha Geper pexkH BO BpeMs JIEAOXOAA, CIPOCHIT:
«Ha 4em 310 MbI e1eM?» (PebeHOK «BBIOpam» B KaYE€CTBE TeJa OTCYETA IJIBIBYILYIO
no peke nsauny.) Haxomsacs B mokoe oTHocuTensHo Gepera, peGeHOK ABHrancs
BMecTe ¢ GeperoM OTHOCHTENIBHO «BLIGPAHHOI» UM CHCTEMB! OTCYETA — JIBAHHA.

B ctuxorBopennn U.A. Bynuna «B noesae» eCTb TaKHE CTPOKH:

Bot MocT xenesHbiit Han pekoit
HPOM‘laJICSI C 'POXOTOM IMOA HaMH ...

— Uro nucarenb-naccaxup BbiOpai 3a cucteMy orcueta? (/Tucamend «6bib-
pan» cucmemy omciema, CéA3aHHYI0 ¢ hoe3d0oM. Tloamomy noeso ycnoeHo
cuumaemca HenooeudcHuiM. OmHOCUMENbHO 3MOU cucmembl omcuema
Mocm 6 camom Oene 08UXCemcs. )

OOpatuTe BHHMaHHe, B ABYCTHIIHHA OTMEYAETCs TAKXKE, YTO HE TONBKO ABHXKE-
HHE TENa, HO H €ro NOJ0KEHHE OTHOCUTENILHO: MOCT PacIioioKEH MO MOe3[A0M, HO
HaJl pEKOH.

Eme oauH npuMep OTHOCUTENBHOCTH ABHXXEHUA W nokos. Bcem, HaBepHoe,
U3BECTHO, KaK TPYAHO, HAXOAACh B BAarOHE M0e3/Ja U IIAAA B OKHO Ha NPOXOIAIIMH
MHMO [10 COCEAHEMY MYTH NOE3, BLIACHHTb, KAKOH H3 M0€30B ABHKETCS, a KakoH
nokoutcs. CTporo ropops, €C/1y BUAETDb TOJILKO COCEAHUH BarOH H HE BHJIETb 3€M-
10, CTPOEHHS H T.A., TO Y3HaTh, KaKoil U3 MOE3/I0B ABHXKETCA NPAMOJIHHEHHO paB-
HOMEPHO, a KaKO# — MOKOUTCsl, HEBO3MOXHO. Y TBEPXK-
JeHHe MaccaXHpoB, YTO €ro Nnoe3d JABHXKETCA, a ApY-
roif crout, Gyaer cnpaBeUIMBO AnA OOOHX MOE3[OB,
T.K. JABW)KE€HHE U NOKOH OTHOCHTEIBHEI.

ITpumep 1

Ilnoseu nepecek pexy wiupHHOH 20 M, BHLACPXKH-
Bas Kypc nomnepek pexu (puc. 26). B To xe Bpems Teue- Puc. 26
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HHE PEKH ero cHecno Ha paccrosHue 8 M. KakoB Molyns cymMMapHoOTo nepeMeltie-
HHUA ruioBua?

{Omeem: Monynbs cymmapHoro nepemeiteHus S =+400+64 =22Mm )

Ipumep 2

[Taccaxup, HaxomsAuMiicas B BaroHe MOe3a, IPOXOAMT M0 HANpPaBJIEHHIO €ro
nswxeHusa 20 M. Kakos Moayns nepemeneHus naccaxupa OTHOCHTENbHO 3eMITH,
CCIHM 32 TO e Bpems noesa npotuen 200 M? Bee asixkenus npsaMomuneiinbie. A
€CJIi naccaxcup uaert npotus noesga? (Omeemst: 220 M 1 180 M.)

ITpumep 3

B ycnoBusix npumepa 2 onpenennte, KakoB MOAY/b NEpeMENIEHHUs MacCaxupa,

Toe3a M 3eMJIU B CHCTEME OTCYETA, CBA3aHHOM ¢ maccaxupoM? (§=0, 5, =20 M,
§,=220 M umu §, = 180 m). '

IMoHATUA TOrO, YTO ABMIKEHHE OHOTO M TOTO XKE TENa MOXKHO pacCMaTpHBaTh B
Pa3sHBIX CHCTEMaX OTCHETA, ChIrPalo OTPOMHYIO pOJib B Pa3BUTHH B3MIALOB Ha
cTpoeHue BeenenHoii.

Wpes o BpaieHnu rnatet Bokpyr ConHua (reTMOLEHTPH3M) BOSHHUKIIA elle B
Jpesueii I'peunn (Fepaknuii Houruiicknii, Apuctapx CaMocckui. . ), HO B Jaib-
HeiileM MoyuTH Ha ABAJLIATH BeKOB Obla 3a0bITa OTYACTH H3-32 NPOTHBOPEUHBOC-
TH OLLYLUEHHH K yTBEPXKAEHUS O JBHIXEHHH 3€MJIH, 0THACTH H3-32 NPECIeJOBAHHH
co cTopoHbl uepkBH. Hukonaii Konepuuk, sxusuiuii B XVI1 B., noayuun otauyHoe
o6pasoBanue B yHuBepcuterax [MTomsmm u Uranuu (Maremaruka, acTpoHOMUS,
npaBo, A3bIKH, MeAHUMHA). [1o4YTH BCIO CBOIO XH3Hb OH MPOBEN B AO/DKHOCTH Ka-
HoHHKa BeepMuitckoii emapxuu, 3aHUMascs yCTpoHCTBOM CaMbiX pa3HOOOpa3HbIX
nen, ceoboaHOE BpeMs OTRaBal acTpoHoMuH. TuraHHueckas pabota, koTopas co-
NpoBOXAaach HaGMOAECHUAMH Y BBIYHCIEHUAMH NPOAODKANACH B TEHEHHE MTOYTH
aeajuaty net. Kuura KonepHuxka «O Bpauiennn HebecHbix cdep» Boiia B 1543 1.
B aToM Tpyae 3eMHOIt 11ap HU3BOAMICA B PAHT PANOBO# IUIAHETHI, ABWKYILEHC,
KaK ¥ OCTasbHbIe, o opbute Bokpyr ConHila 1 Bpataiouleiics Bokpyr ocu. Kuury
BHecsH B «MHAeKC 3anpeleHHBIX.

111. Pemsenue 3anau

3adaua 1

Dckanarop MeTpo ABHXKETCA co ckopocThio 0,75 m/c. HatiTu Bpems, 3a koTopoe
naccaxup nepemectuiacs Ha 20 M OTHOCHTENBHO 3€MIIH, €C/IH OH CaM MET B Ha-
NpaBieHUH ABHIKEHHA ICKANIATOPa co CkopocThio 0,25 M/C B cHCTEME OTCUETA, CBS-
3aHHOI ¢ ackanatopoM. (Omeem: 20 c.)

3aoaua 2

JlBa noe3sza ABHXKYTCA HAaBCTpeuYy APYT APYTY CO CKOPOCTAMHU 72 kM/4 u 54 km/

u. [Taccaxkup, HaxoaALIMiCA B IEPBOM 10€3/i€, 3aMEYAET, YTO BTOPOH MOE3A Mpo-
XOIUT MUMO Hero B TedueHue 14 c. KakoBa uiiHa BTroporo noesna?

Jlano: Pewenne:

v; =72 kM/y 72 kmu=20wm/c; 5S4 xm/ua =15 m/c.

vy = 54 kM/y CyMmapHas CKOPOCTb ABHXKEHHSA MOC3J10B OTHOCHTENb-
=14c HO ApYT Hpyra:

v=v + v, =20 M/c + 15 M/c =35 m/c.
I=v- t=35m/c- 14c=490 m.

1=?

Otset: /=490 m.
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3aoaua 3

DcKanarop MeTPo MOAHHMAET HETIOABHKHO CTOALIEr0 Ha HEM NTacCaXXHpa B Te-
yenue | MuHyThl. 10 HEMOABIMXHOMY 3CKaNaTOpy MAcCcaxup MOXHMMaeTcs 3a 3
MuHYTBI. CKOJIbKO BpeMeHH OyleT MOAHMMAThCA HAYLIMH BBEPX MAaCCaXHp MO
JBIDKYLIEMYCS 3cKanatopy. (Omeem: 45 c.)

3aoaua 4

Camonet aBHKETCA OTHOCHTENLHO BO3xyXa co ckopocthio 50 M/c. CkopocTe
BETPa OTHOCHTENBHO 3eMiHn 15 m/c. KakoBa CKOpPOCTL CaMOJIeTa OTHOCHTENIbHO
3EMJTH, €CIIH OH ABHXeTCs 10 BeTpy? [1potus Berpa? IleprnenanKyIapHO Hanpas-
nenuto serpa? (Omeem: v, = 65 m/c, v,= 35 M/c, v, = 52 m/c.)
JomailiHee 3a1aHue

1. Beiyuuts §9, oTBETHTBH Ha BONPOCHI k Maparpady;

2. Ynpaxsenue 9;

3. PewnTh 3ama4y (U1 XKeNAOWIHX):

CKopocCTs kaTepa NeprneHANKYIAPHa CKOPOCTH PEKH V, M OTHOCHTENBHO Gepera
paBHa v, =4 M/c. UeMy paBHA CKOPOCTb PEKH, €C/IH CKOPOCTb KaTepa OTHOCHTENb-
HO BOABI paBHa v, = 5 M/c? (OteeT: v, = 3 M/c.)

Ypok 8
Koutpoasnas paGora no reMe «OCHOBbI KHHEMATHKH»

Henu ypoka:
IpoBepuTh KauecTBO yCBOEHHS M3Yy4EeHHOTO Marepuana. Pa3BuBaTh HaBLIKH
YCTHOTO CYeTa.

Xozx ypoka

Yka3zauus K paGore

Conepixanye KOHTPOJbHO#H pabGoThl MO BOBMOXXKHOCTH IOXKHO ObITH TaKHM,
4yToObl B HEE BXOAMIH 3a1a4H, OXBATHIBAIOLIME BECh H3YYEHHBIH N0 TEME MaTepH-
an. IIpu 3TOM pacueTHas yacTb 3aa4 ZO/DKHA ObITb HECIIOKHOH. JTO MO3BONUT
y4YEHHKaM HE TONBKO TPATUTh Ha pacyeThl MHHHMYM BpeMEHH, HO H Gonbiuyio
4acThb PAaCUETOB NPOBOAUTH YCTHO. YMEHHE IOTHYHO CTPOUTH OTBET Ha MOCTABNICH-
HBIH BOMPOC — BaXKHbI 37IEMEHT B 00y4YEHHH.

KonTponbHas pabota MoxeT ObITh COCTaB/EHa KaK W3 TECTOBBIX 3aflaHHit ¢
BbIGOPOM BEPHOrO OTBETa M3 HECKOJIBKHMX TIPEANAracMbIX BapHAaHTOB, TaKk M U3
KJIaCCHYECKMX KaYECTBEHHBIX M PACUETHbIX 3aa4.

KonTpoabubiii TecT

1 eapuanm

1. CxopocTs Tena, ABHXKYIIErocs NPAMOAYHEHHO # PABHOYCKOPEHHO, M3MEHH-
Nlack Npy NEpPEeMeEHHH U3 TOYKH | B TOUKY 2 Tak, Kak nokasaso Ha puc. 27. Kakoe
HarnpaBJIEeHHE HMEET BEKTOP YCKOPEHHSA Ha 3TOM yyacTke?

a) —»; v, v,

6) «—;

B)a=0; 1 2 X,

I') HanpaBJIEHHE MOXET GLITh JIHOOBIM. Puc. 27
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2. Tlo rpaduky 3aBUCUMOCTH MOZY/st CKOPOCTH OT Bpe- v, M/c
Menu (cM. puc. 28) onpenenuTte ycKopeHHe pAMOTHHEN-
HO JBHXKYLIIErOCA TENa B MOMEHT BPEMEHH ¢ = 2 C. o=
a) 2 m/c’; 6
6) 3 m/c%;
B) 9 M/c?; 3 L c
r) 27 m/c?, >
1234
3. Mo ycnosuio 3aa4u 2 ompenenuTe nepeMelnieHue
Tenasa3c. Puc. 28
a) 9 m; 0) 18 m;
B) 27 Mm; r) 36 M.

4. [Nokosinieecs TeNo HaYMHAET ABHXKEHHE C MOCTOSHHBIM yCcKopeHHeM. B Tpe-
ThIO CEKYHIY OHO NPOXOAMT NyTh 5 M. Kako#t myTs Tesno npoiiner 3a 3 ¢?

a)5wM; 6) 7 m;

B) 9.1, r) 1l m.

5. YpaBHeHHE 3aBHCHUMOCTH NPOEKLMH CKOPOCTH JBHXKYILETOCS Teja OT Bpe-
MeHH: v, = 2 +4 { (m/c). KakoBO COOTBETCTBYIOLIIEE YPAaBHEHHE NPOEKLIHH Nepeme-
ieHus Tena?

a)S, =21+3 7 (m); 6)S, = 1,5- 2 (m);

B)S, =21+ 28 (m); nS, =31+ £ (m)

6. HaxonsuieMycs Ha ropu30HTaIbHOH NOBEPXHOCTH cToN1a GpyCcKy coobimmnu
ckopocTb 5 M/c. [lon neficTBHeM cun TpeHus Opycok ABKkKeETCS ¢ yckopeHHeM | M/c?.
Yemy paBeH nyThb, npoiaeHHbIH GpyckoM 3a 6 ¢?

a)5Swm; 6) 12 Mm;
B) 12,5 m; r) 30 m.
II eapuanm

1. CkopocCTb Tena, ABHXKYILET0Cs NPAMONHHENHO H PaBHOYCKOPEHHO, U3MEHH-
J1achk NMpH nepeMeLleHnH M3 ToUkH | B TOUKy 2 Tak, Kak rokasaHo Ha puc. 29. Kakoe
Hanpas/eHHE UMEET BEKTOP YCKOPEHHS Ha ITOM ydacTke?

a) —»; v, v,

0) «; > >

B)a=0; 1 2 X, M

T) HanpaBlEHHE MOXET OBITh THOOBIM.

2. Mo rpaduky 3aBHCHMOCTH MOAYAA CKOPOCTH OT
BpPEMEHH, NPeACTaBNeHHOMY Ha puc. 30, onpenenure yc-
KOPEHHE MPAMONMHEHHO JBHXYLIETOCA Tela B MOMEHT
BpeMEHH t =] .

a) 2 m/c;

6) 5 m/c?;

B) 7,5 M/c?;

r) 30 m/c.

3. Io ycnoBHIo 3agaun 2 onpeaenuTe nepemMelleHue
Tenasa2c.

a) 10 m; 6) 20 m;

B) 30 M; r) 40 m.
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4. ITokosiLeecs TeNOo HaYMHAET JBUKEHHE C NOCTOSHHBIM YCKOPEHHEM. 3a YeThl-
pe CeKyHAbl OHO NMPOXOAMT MyTh 16 M. Kakoii nyTh Te0 Npo#ileT 3a 4eTBEPTYIO
cekyuny?

a)4wm; 6) 7 m;

B) 8 M; r)9m.

5. YpaBHeHMe 3aBHCHMOCTH NPOEKUMH CKOPOCTH JBHXYILErocs Tejla OT Bpe-
MeHu: v, =3 + 2 ¢t (M/c). KakoBo coOTBETCTBYIOLIEE YPABHEHHE POEKLIMH TiepeMe-
LeHus Tena?

a) S, =2 £ (m); 6)S, = 21+3 £ (m);

B)S, =31+2£(m), NS, =3t+ £ m.

6. HaxonsiueMycst Ha FOpU30HTaIBHOMH NOBEPXHOCTH cTONA 6pyCcKy COOOLIMIH

ckopocTb 4 m/c. [Tox AeiicTBreM cuit Tpetns Opycok ABHXKETCA ¢ yckopeHueM | m/c2.
YeMmy paBeH nyTb, IpoiaeHHBI# OpyckoM 3a 5 c?

a) 4 m; 6) 7,5 m;

B) 8m; r) 20 m.
Konrpoasnas padora (Bropoit BapuaHT pabotnl)

I éapuanm

1. Jipa T€na ABHAKYTCS BAOJIL ONHOM NPSAMO# TakK, YTO UX YPaBHEHUS HMEIOT
un: x =40+ 104, x,=12+2 7.

a) onpenAesinTe BUA ABHKEHHS,

6) nokaxxute Ha ocu OX HauanbHbIE KOOPAHHATHI TEJ, HANPABJIEHHS HX CKOPO-

CTeH U YCKOpEHHit;

B) KaKOBbI OylyT KOOPAMHATEI 3TUX Ten uepe3 S ¢?

r) uepe3 Kakoe BPEMs H I1e€ OZHO U3 TeNl JJOTOHHUT ApYyroe Teio?

1) IOCTpoiiTe rpad KU CKOPOCTH.

2. Ilpn aBapuiiHOM TOPMOXEGHUH aBTOMOOMNB, ABMXYIIHHACS CO CKOPOCTDH
72 kM/4 octadoBuics uepes 4 c. Haitaute TopmosHoit nyts. (Omeem: 40 M.)

3. Teno aBuxkercsa paBHOMEPHO CO CKOPOCTBIO 3 M/C B TeueHue S ¢, mocne 4yero
nonyuaer yckopenue 20 M/c?. Kakyio ckopocTs Gyner umeTh teno uepes 15 ¢ ot
Hayasia ABnxkeHns. Kakoif nyTs OHO npoiiner 3a Bce BpeMs ABHKEHHA?

(Omeem: v=6 m/c, S =82,5M.)

11 éapuanm

1. /lsa Tena ABHXKYTCS BOONb OAHO#H MPAMOii TaK, YTO MX YPABHEHHA HMCIOT
BuA: x, =—40 + 41, x,= 560 - 20 £,

a) KaKkoe TeJIO ABHXKETCH PaBHOMEPHO, a KaKoe — paBHOYCKOPEHHO?

6) nokaxkure Ha ocH OX HayabHbBIE KOOPAHUHATHI TEJ, HATIPaBNIEeHHUs UX CKOPO-

CTei M YCKOpeHHid. '

B) KakoBbl OyZyT KOOPAMHATHI 3THX Tel yepes 5 ¢?

r) Te ¥ KOT/la Tejla BCTpeTATCA?

1) NOCTPOiiTe rpadHKM 3aBHCHMOCTH CKOPOCTH 3TUX TENI OT BPEMEHH.

2. ABTOMOGHIIb, ABHrasACh C YCKOpeHHeM 2 M/c?,3a 5 ¢ mpowen 125 m. Haiinute
Ha4aJIbHY0 CKOPOCTb aBToMoOuns. (Omsem: 20 M/c.)

3. Haunnas paBHOYCKOPCHHOE JBHIKEHHE, TENO NPOXOAUT 3a nepabie 4 ¢ NyTh
24 m. OnpenenyTe Ha4anbHYI0 CKOPOCTB TeNa, €CITH 3a CIICAYIOLIHE 4 C OHO NPOXO0-
IHT paccrostaue 64 M. (Omeem: 1 M/c.)
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JomauuHee 3a1aHue
[Toarorosutses k naboparoproii pabote 1 (ctp. 226-231).

Ypok 9
JlaGopartopHas pa6ora 1
«HM3mepeHHe YCKOPEHUs TeJia PH PABHOYCKOPEHHOM ABHKEHHHN»

Llenv pabomor:
Briuncnuts yckopeHue, ¢ KOTOPBIM CKaTBIBAETCs LIAPHK M0 HAKJIOHHOMY Ke-
N00y. Pa3zBuBath HaBbIKK paboThl C GU3HUECKUM 000pYLOBaHHEM.

Obopyoosanue:
UsmepurenpHas neHTa; METPOHOM, Xe00, IIAPHK, LITATHB ¢ My(PTamu H sian-
KOH, MeTaJTH4eCKHit LAHHAD.

Xon ypoka

Tak kak 310 nmepsas naboparopHas pabora B HOBOM yueOHOM rofy, BHayae
ClIEAYET HaNOMHHTbL 11PaBHJIa TIOBEACHHS B 1aOOPATOPHU U NMOPAAOK BbIMONHEHHUS
paboT. O3HaKOMHBIUKCH C LIEJbIO H MOPALKOM BBIIONHEHHUs NaHHOH nabopaTop-
HOI1 pabOThi, MOXXHO NPUCTYIATh K €€ BBINOJIHEHHIO,

Yto6b1 BEIMHCIIUTL YCKOPEHHE IIAPHKA, H3MEPSIOT rlepeMeLleHue S WaphKa 3a
U3BECTHOE Bpems . Tak KaK Mpy paBHOYCKOPEHHOM ABHXEHHUH 6€3 HayabHOMH CKo-
poctu S =at*/ 2, T0, U3MepUB S U £, MOKHO HANTH YCKOpeHHe apuka: a =25/ 1.

Ho Hukakue usMepenus He fienaloTcs abcontoTHo TouHo. OHHU Beeraa NpoM3Bo-
JATCSA C HEKOTOPOH MOTPEHOCTRI0, CBA3AHHOH C HECOBEPLIEHCTBOM CPEACTB U3-
MepeHHs U APYTHMH NMPUUYNHAMH.

Ho ¥ mpu Hanu4MK NOTPEIHOCTEH HMEETCH HECKOIBKO CIIOCOGOB MOBBILICHHS
TOYHOCTH M3MepeHuit. HanbGonee npocToi n3 HUX — BEIYUCIIEHHE CPEAHETO apHb-
METHYECKOTO W3 Pe3y/IbTaTOB HECKOJIbKMX HE3aBUCHMbIX H3MEPEHHUI OfHO# 1 TOH
K€ BENIHYHHBI, €CIH YCJIOBHS OMBbITA HE N3MEHAIOTCS. DTO M NPEAIAraeTCs CAeNaTh
B pabore.

Hopaoox evinonnenun pabomei:

1. Ykpenure »xenob ¢ NOMOILBIO LUTATUBA B HAKIIOHHOM MOJIOXKEHHH MOA He-
6oNbIIMM YITIOM K TOPH3OHTY. Y HHXKHErO KOHLA Xenoba BIOXHTe MeTajinyec-
KHIA UMAUHAD.

2. IMyctuB mapuk (0OJHOBPEMEHHO C YAapOM METPOHOMA) C BEPXHETO KOHUA
xenoba, NoACHHTANTE YHCIIO YAApOB METPOHOMA 10 CTOJIKHOBEHHSA LIApHKa C LiH-
anHapom. OneIT yno6Ho npoeoauts npyu 120 yanapax METpoHOMa B MHUHYTY.

3. Menss yron HakJ1oHa xenoba K FOpU30HTY M NPOU3BOAs HeGOIbILKE Nepe-
ABWXXEHUS METa/NIMYECKOro LMIHHApPa, 1o6HBaiiTech TOro, 4robbl MeX1y MOMEH-
TOM [1yCKa LIapuKa H MOMEHTOM €ro CTOKHOBEHHS ¢ LMIMHAPOM Oblo 4 ynapa
MeTpoHOMa (3 NpoMexyTKa MEXAY yAapaMH).

4. BblYMCIMTE BpeMS OBMXKECHHUA lIapHka. Bpems OBHXEHHs ¢ BBIYUCIIHTD 110
tdopmyne:

t=0,5n

I n — 4YMCNO0 YAapoB METPOHOMA, HEe CUMTAs HY/IEBOro yaapa (WM YHCIIo Npo-

MEXYTKOB BpeMeHH 1o 0,5 ¢ OT Hayana ABMKCHHUA (LIapHKa 40 Cro OCTAaHOBKH).
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5. C noMoLIbIO H3MEPHUTENBHOM JICHTHI ONpPENENUTE NepeMelticHue S 1apHka.
He MeHsAs HakoHa xkenoba (yCI0BHS ONBITA JOKHBI OCTaBaTHCA HEM3MEHHBIMU),
MOBTOPHTE OMBIT NATH pa3, AOOHBAsCL CHOBA COBMAZEHHS YETBEPTOro yaapa MeT-
POHOMa C YAapoM LIAPHKA O METANHYECKHIA UHAMHAD (LHIHHAD ANS 3TOTO MOXKHO
HEMHOTO NEPEABUTaTh).

6. Ilo ¢opmyne S, = (S, + S, + S, + S, +5,) /5 Haiinure cpenHee snadenue
MOZY/1s MEPEMELUICHHA, a 3aTEM PacCYUTanTe CpeAHee 3HaYEHHE MOAYIIA YCKOPEHHS.

7. Pe3ynerathl H3MepeHUii M BEIYHCIEHUH 3aNUILIMTe B TabnuLy:

Yucno yaapos Paccrosnue, Bpems Yckopenue a,
MCTPOHOMa, N Seps M IBHXKEHHA I, C M/c?
8. BriBon.

9. JlononHuTenbHOE 3afaHyUe: 3aMMcaTh yPaBHEHHE TPOEKUMH CKOPOCTH OT
BpEMEHU U mocTpouTs rpaduk. Haliti nepemewenne rena 3a 10 ¢, ero koHeunylo
CKOPOCTb.

Ypok 10
Ypok-urpa no teme «Kunemaruka»

(Ypok npoBoautcs kak 0606uIatoluii nocae U3yueHHs OCHOBHBIX NOHATHIH
KMHEMATHKH.)

Lenu ypoxa:

B unTepecHoi urposoii popme 06001IHTh, 3AKPENUTH 3HAHHS, NOTYYCHHBIE 110
TEME, Hay4HTh BUAETH NIPOABICHHA H3YYEHHBIX 3aKOHOMEPHOCTEH B OKpYxKatoLiei
*KH3HH, COBEPLICHCTBOBATh HABBIKH PELICHHA KaUYECTBCHHbIX U PacYeTHBIX 3a/aY,
paclMpATb KPYTo30p Y4aluxcs, pa3BHBaTh KOMMYHHKaTHBHBIE CIOCOGHOCTH.
Odgopmnenue:

[1nakaTel, BLICTaBKA JIMTEPATYphl 11 JOMOIHUTENBHOTO YTEHHS.
IToozomoeka K ypoxy:

PeGsTa nensrcsa Ha JBe KOMaHbI, paBHBIE MO CHiIaM. B kaxmoit koMaH e BbIGH-
paeTcs KanuTaH. BeibupaeTcs Beay1iHii, )K1opH KOHKYPCOB.

Ilepen urpoii Bce y4aCTHHKH HIpbI H3YHAIOT JIHTEPATYPY 110 TEME U IIPHHOCAT
KHHTH Ha YPOK.

Xox ypoka

Benywmuii: «Cap Hcaak HeloToH noutu 60)XeCTBEHHBIM pa3yMOM NEpBbIii 10-
Ka3aJi ¢ GpakenoM MaTeMaTHKH JBHKEHHE TIAHET, MyTH KOMET, IPHIIMBLI H OTIIMBLI
okeanoB. OH HCCIeNOBAN pa3fIHYHe CBETOBBIX JIyyeii U MOABIAIOLIHECS NIPH 3TOM
pasnuyHble CBOMCTBA LIBETOB, YEro paHee HHUKTO He momospeBai. [Ipunexwsiii,
YMHBIH H BEPHBIH HCTONKOBATENb NPHPOALI, APEBHOCTH H CBAIIEHHOTO MHCAHMUS,
OH yTBepxAaaJ cBoeit punocodueii sennuue Beemoryuero Bora. ITycts cMepTHbIE
Pa;yroTCa, UTO CYLIECTBOBAMO TAKOE YKpaLIEHHE POJIa YeJIOBEUECKOTON.

3to cnosa u3 anurapun Hcaaka Hetotona. Emy, aBTOpYy KnaccHyeckoii mexa-
HUKH, NOCBALIEH Halll YPOK-Urpa no TeMe «KrHematukay.
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IIIIH Pa3sMHUHKH NPHITIALIAKTCA IO 6 yenosek oT KaXkJ{0M KOMaH/Ibl (BleO}J.ﬂT yda-
ctuuki). Ha obaymbiBanue Kaxzaoro orsera OoTBOAMTCS 30 CeKyHI, IpaBHilb-
HBbli1 OTBET OLleHUBaeTcA B | Gat.

1. Paszmunka

1. Jlyna obpaiuaercs BOKpYT 3eMIIH TaK, YTO OJHA €€ CTOPOHA MOCTOSHHO 00-
pauieHa k 3cmiue. KakoBa TpaeKTopHs ABHXKEHHS LEHTpa 3eMIHM OTHOCHTENIBHO
KOCMOHaBTa, Haxonsulerocs Ha Jiyne? (Touxa.)

2. B kakom cyyae BbIOpOLIEHHAA 13 BaroHa Bellb AOJNETHT 10 3EMJIH paHbLLe:
KOTAa BaroH B NOKOE OTHOCHTENBHO 3eMITH M Koraa oH ABuxerca? (Bpemst nade-
nus 00uUNaKoeo.)

3. B xakyio cTopoHy Hafo BBIOPOCHTb H3 BaroHa, ABHXXYLLErocs ¢ HEKOTOpOH
CKOPOCTBI0, NPEAMET, 4TOOb! ONAaCHOCTh NMOBPEAUTH €10 TNIPH yaape O 3eMito Obula
HauMeHbeit? (Hazao.)

4. [Nocnan yenoBek 13 MockBbl B Bonoray, # BeneHoO eMy B XOXKAECHHH CBOEM
cosepiilath kaxasii aexs no 40 sepct. Ha cneayrownii aens Beaea emy nocnad
BTOPOI ueJioBEK, M TIPHKa3aHO €My NMPOXOAUTD B AeHb 10 45 Bepct. Ha kakoit aeHb
BTOpOH Jororut nepsoro? (Ha eocvmoli.)

5. OauH yenoBek UIET B APYTOH ropos ¥ NpOXoauT B AeHb no 40 BepcT. pyroit
YCNOBEK MIICT HABCTPEYY €My H IPOXOAMT B eHb 1o 30 BepcT. PaccToaHue Mexny
ropouamu 700 Bepct. Yepes ckonmbko AHelH nyTewecTBeHHUKH Betpetatcs? (Yepes
10 oneu.)

6. CylecTBYIOT JTH TOUKH B ABHXKYLIEMCS N10€311€, KOTOPbIC IBHXKYTCS HE Bre-
pen, a Ha3aa? (Ja. Touku na pebopoe xoneca.)

7. CTpaToHaBTBI pacCKa3bIBAIOT, YTO €CJIM HE 0OpallaTh BHHMAaHHUs Ha MOKa3a-
HH1S pUOOPOB, TO HEBO3MOXKHO OTIPEAENUTD, MTOAHUMAETCS HITH OMTYCKAETCs a3po-
CTaT U ABHXKETCA 1M OH Boobue. YeM 310 MoxkHO 06bacHUT? ([Tpunyunom omuo-
cumenonocmu I’ launen.)

Benywwnii: Pasmunka okonueHa. Cnacnbo y4acTHHKaM KOHKYpCa, OHH MOTYT
npoiTH Ha cBoM MecTa. CI0BO NPEAOCTABIAETCA HKIOPH [UIA NOABEIEHHS HTOTOB
KOHKYypca.

Xiopu noaBOAMT HTOT.

11. Konkypc urpymex

Benywunii: Moii GpaTHilka 4acTO CIIpallIMBaET MEHSA: 4TO Xe Takoe (pusnka? 5
TOBOPIO, YTO BCE BOKPYT YCTPOEHO Ha OCHOBaHUH (H3HYECKHX 3aKOHOB. «M Hr-
pywku?» — yausnserca 6par. Y3Has, 4to s Gyny BECTH ypOK-Urpy, 6paT npucnan
HaM CBOM MIPYLLUKH: JIYK CO CTPEJIaMH, MHCTONET, CTpeNstowuii wapukamu. Jasaii-
Tc urpath. Baiua 3anaua: 3a 10 MUHYT NpuoyMatrh ¥ POBECTH C UIrpyLIKaMH HH3H-
qyeckuit akecnepuMeHT. OT kaXkno#i KOMaHIbI [UIs y4acTHs NMPHUITIALIAIOTCA N0 ABa
4eJI0BEKa, KOHKYpC oLieHuBaeTcs B 3 6anna.

(INpencTaBuTeny KOMaHA MNOJYHAIOT UIPYILIKH. BEINYCTHB cTpeny BepTHKaILHO
BBEPX, M, H3MEPHB BPEMS T0JIETa, MOXHO OMPEACIIUTD BHICOTY MOAbEMA CTPESbl,
ce HayanbHy10 cKopocTb. To %e caMoe MOXHO MPOAENATh C TOMOLLBIO NPY>XHHHO-
FO MUCTOJIETA C MyNEH-11apUKOM.)

111. Konkypc ¢pH3HKOB-TeOpPETHKOB
Benyuinii: [Ipowy nogoiTH mo 0OQHOMY YHaCTHHKY OT KaXKI0H KOMaHIbI.
Ana caeayiowero KOHKYpca (pH3HKOB-TEOPETHKOB MIPHIOTOBJICHBI XUTPOYMHbIE
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3agayy. He onHO nokoneHHe y4eHHKOB peliano 3TH 3a1a4H, BEAb COCTABIEHbI OHH
eute B Hauane XVIII B. Jleontnem dununnosnyem Maruuukum. Yepes 15 MunyT
Y4aCTHUKH TO/DKHBI MPEACTABUTH Ha CyJI XKIOPH peleHue 3a1a4. OLeHKa 3a KOHKYPC —
S 6annos. IlpeacraBuTeH KOMaHA MOMY4YalOT KOHBEPTHI C YCIOBUAMH 3a1a4:

3adaua «Ha oxome»

[Toien 0XoTHHK Ha OXOTY ¢ cobakoii. VixyT oHu necom, u BOpyr cobaka yBHIe-
N1a 3aiiua. 3a CKOIBKO CKayKoB coGaka JOrOHMT 3ak1ia, €K pacCTOsHHE OT cobaku
1o 3aiiua paBHo 40 ckaukaM co0akH M pacCcTOsSHHE, koTopoe cobaka npoberaer 3a 5
CKauKoB, 3as1l npoberaer 3a 6 ckaukoB? CUNTATh, YTO CKA4KH ACNAIOTCA ONHOBpE-
MEHHO 3aiiueM U cobaKoii.

Pewenue: Ecnu 3aan caenaer 6 ckaukos, To # cobaxa caenaer 6 ckaukos. Ho
co0aka 3a 5 CKayKOB M3 LIECTH NMPOOEXKHT TO HKE PACCTOSTHHE, YTO H 3asll 3a 6 cKau-
koB. CreoBaTesbHO, 3a 6 CkaykoB co0aka MPUONU3UTCA K 3aiilly Ha pacCTOAHuUE,
paBHOE OJHOMY CBOEMY ckauky. [ToCko/MbKY B HawalbHbIi MOMEHT paccTOsHHE
Mexay 3aiiuem M cobakoit 6610 paBHO 40 ckaukam cobaxH, TO cobaka NOTOHUT
3aitua yepes 40 - 6 = 240 cxaukoB.

3aoaua «Cobaxa u 3any»

Cobaxa ycMoTpesna 3aiita B 150 caxeHsx ot ce6s. 3asu npoberaeT 3a 2 MUHYThI
500 caxceneit, a cobaka —3a 5 MunyT 1300 caxeneii. 3a kakoe BpeMs cobaka Joro-
HUT 3aiiua?

Pewenue: 3a onny MUHYTY 3asi, npoGeraet 250 caxeneii, a cobaka 260 caxe-
Heil. CrienoBaTensHoO, 3a OXHY MHHYTY pacCTosHHE MexIy cobakoit u 3aiiueM
yMeHbiuaeTcs Ha 10 caxeneii. [Tockonbky Meay cobakoii u 3aiuem 6b110 150 ca-
#eHeH, To cobaka DOroHUT 3aiina uepes 150 : 10 = 15 MunyT.

IV. Konkypc «CJioBa, cji0Ba, cJjI0BA...»

Benywmii: 3a 3 MUHYTHI 9eThIpe YeNOBeEKa OT KXKAOH KOMaHIbl AODKHBI CO-
CTaBHUTb 110 TPH CJIOBA, HIPAIOLLMX BaXHEHUIYIO pOJib B MexaHuke. J]yid 3Toro urpo-
KaM BbIOAIOTCS KOMIUIEKTHI kapToyek. Ha kaxkzo#t kaprouke HanucaHa oqHa Gyksa.
YToOb! XIOPH MOMIH CNEauTh 32 paboToil KOMaHI, KapTOYKH NMPHKPEIUIAIOTCS K
WIHYpaM, DIPOTAHYTHIM Yepes Kace.

Jlns yno6cTBa KapTOUKa BHIMONHAETCA CO CFUGOM 110 BEpXHEMY Kparo, OHa Mpo-
CTO «BEUIAETCS HA LIHYP.

ITpumeput 603moxcHbix Habopoe cnos:

CxOpOCTS, MyTh, OTHOCHTENLHOCTD — OXHOH KOMaHAe,

YckopeHue, nepemelleHne, Bpems — ApYroi.

IMoa My3bIKy y4aCTHHKH BBITIOJHAIOT 33J1aHHE, XKIOPH MOABOAUT HTOT.

Beaymmii: IIpoBepuM Tenepb, Kak COPaBHINCh C WIPYLIKaMH YYaCTHHKH
«Konkypca Hrpyuek».

Komanse! nokasuisaor cBoH paGoThI, KIOPH IOABOMUT HTOL.

V. Konkypc «®usniecxoe J0To»

Beayummii: Ha nnakarax — ¢popmynsl kuHemaruku. [la Bot Gena, Xya0mHHKH
HazienanH Maccy omubok. Mcnpasste ix. OlieHHMBaloTCcs NpasiIbHOCTD U GBICTPO-
Ta BeInosHeHHs paboTel. OueHka — 2 Gasua.
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Hpumep nedoogpopmnennozo nrakama c owsubramu:
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Beaymuii: Hactana nopa npoeputh paGoty TeopeTHkoB. (YuyacTHHKH c000-
WIAIOT peLleHHs 3aAaYy, XKIOPH MOABOAUT HTOT:)

V1. Konkype «JIuTeparypHsiii»

Beaymnii: Kaxknas komanza nonyuaetr rpadMk 3aBUCHMOCTH CKOPOCTH OT
BpemeHH. Heo6xoanMo 3a S MHHYT COCTaBUTb pacckas 110 NpeUIoKeHHOMY rpadu-
Ky. OueHka 3a koHKypc — 4 6ana.

Komannam npennaratorcs rpadmki, COCTOSIIME U3 HECKOILKHX YYacTKOB, a
YYaCTHHKH MPHAYMBIBAIOT A1 rpaduKoB MUTEpaTypHbIi croxkeT. [loka komMaHb!
paboTaloT, XK10pH Hab/IONAIOT H 33TEM MOJBOJAT UTOT.

VII. Konkype «BJauu-TypHup»

Beaymnii: Ilpunumaror yuactue Bce! Kaxmoit xomanne npeanaraercs no 9
BOMPOCOB, OTBETHI HA KOTOPhIE HAA0 AaTh MOMEHTANILHO. 33 KaXKAbIH MPaBUIbHbIH
oteet — 0,5 Oanna.

Bonpocei nepeoii komanoe:

— MarepnanbHas TO4Ka — 370 ...

H3meHeHue ckopoCTH B €AMHULY BPEMEHH — ITO ...

CkopocTb CBeTa B BAKyYME PaBHa ...

— PexopaHoe 3HaueHHe NPLDKKA B BLICOTY ... (2.M 4] cm)

~ Beoicora OctankuHCKo# Tene6awHu. .. (540 m)

— CpeaHss CKOpOCTb NMELEXOAa ... (5 kKm/y)

— IlepeBeaure 54 KM/4 B METPHI CEKYHIY.

— Ha3oBHTe exHULBI M3MEPEHUS CKOPOCTH.

— Iytb - 310 ... (Cymma écex paccmoanuii, nporideHHbIX meaom.)

Bonpoce emopoti komanoe:

— JIBHKeHHe Ha3bIBaeTCs MOCTYNATENbHBIM, €CJH ...
— CsoboanHoe naaeHue — 310 ...

— UucneHHoe 3HauUeHHE YCKOPEHHA CBOGOIHOTO MAACHMUS ...
— Pexopanoe 3HaueHHe NPLIKKA B JUIHHY ... (8,9 M)
— Jnuna mapadoHCkoi qucTaHuMH ... (42 km 132 m)
— MakcumanbHas CKOpPOCTb renapaa ... (112 km/u)

— 36 kM/4 nepeBeanTe B METPLI B CEKYHAY.

— Ilepemelenne — 310 ...

— EnuHuna u3MepeHus yCKOpeHus ...

TMonBoasTcs UTOrH, HarpaKAAKTCA NobeaAUTENH.

|



Ypoxk 11. Qnamuka. | 3aKkoH HelomoHa 33

JaKIouHTebHOE CJI0BO YUHTES.

XoueTcs HafeAThCA, YTO CErOAHAILHHMIE YPoK pa3sOyIauT 1 y Bac, AEBATHKIIACC-
HHKOB, >Ka>KAy HOBBIX ITO3HAHHI1, Be/lb «BEIHKHH OKEaH HCTHHBLD NO-NPEXHEMY
paccTHIaeTCs Nepesl BAMH He HCCTIEROBAHHBIM 110 KOHIA.

Ypok 11
JAunamuka. HHepuHaibHble cHCTeMb! oTcueTa. I 3aKxon HbioTona

Lenu ypoka:
CcdopmupoBaTs noHATHE 00 HHEpLMATLHO#H cHcTeMe oTcyeTa. 3yunTs I 3akon
HbtoToHa. ITokasaTh BaXKHOCTb TAKoro pasziena Gpusuku kak «IHHaMHKa».

Xoxa ypoka

1. HHoBTOpenne
— B yeM cocTouT OCHOBHAA 33a4ya MEXaHHKH?
— 3aueM BBEJICHO NIOHATHE MATEPHANIbHOH TOYKH?
— Korna Teno MoxHO cuntaTh MaTepuanbHoit Toukoit? [IpuBeanTe npumepsl.
— Yro Takoe cucteMa otcuera? s yero oHa BBOAUTCA?
— Kaxkue Buzpl cHCTEM KOOpPAMHAT BbI 3HaeTe?

11. Hosblii MaTepuan

B rnaBHOM pazjene MeXaHHKH — IMHaMHUKE — PaCCMaTpHBAETCA B3aHMHOE Jiei-
CTBHE TeJ APYT Ha IPYTa, KOTOPOE ABNAETCA NPUYMHOH H3MEHEHHS ABHIKEHHUA Tel,
T.€. HX CKOpOCTeH.

Ecnu xuHeMarTHka OTBeYaeT Ha BOMPOC: KaK JBHXETCA TENO0?, TO AMHAMHKa
BbIACHAET, IOYEMY HMEHHO TaK.

B ocHoBe 1MHaMHKH sexart TpH 3akoHa HbrotoHa.

Ecnn HenoABMXHO Jiexallee Ha 3eMJIE TENO HaUMHAET JBHUIaThCA, TO BCEraa
MOXHO OOHapY>KHTb [IPEAMET, KOTOPHIiH TONKAET 3TO TEJ0, TAHET WM JeHCTBYET Ha
HETO Ha pacCTOSHMY (HaNPUMEP, €CIH K XKEJNE3HOMY LIapUKY MOJHECEM MarHuT).

Ixcnepumenm 1

Bo3bMeM Kycok Mefia B pyKH H pa30XKMeM ManbLibl: MENT YNaAeT Ha Mo,

— Kakoe Teno nogeiicrsosano Ha men? (3emns.)

3TH NPUMEPDI FOBOPAT O TOM, YTO H3MEHEHHE CKOPOCTH Tejla BCET/Ia BhI3biBa-
€TCs BO3JCHCTBHEM Ha [aHHOE TeNO Kakux-nubo apyrux ten. Ecnu Ha Teno He
JIeHCTBYIOT APYTHE Tela, TO CKOPOCTh TeJIa HUKOIAa He MEHAETCA, T.€. TeNo Oyaer
MOKOMTBCS MIIH ABUTaThCA C MOCTOAHHOMH CKOPOCTHIO,

Jtot (akT coBceM He ABIAETCA caMo coboii pasymerommmcd. [ToHagoGHncs
reuuii [anunes 1 HetoToHa, 4TO6BI €10 0CO3HATD.

Hayunas ¢ Benukoro apeBHerpeueckoro punocoda ApHcToTens, Ha IpoTsKe-
HHH NIOYTH ABA/ILIATH BEKOB, BCE ObUIH YOEIKIECHB!: 1 NOAAEPKAHUA NOCTOAHHOM
CKOPOCTH Tej1a HEOOXOAMMO, YTOOLI YTO-TO (HWJIM KTO-TO) AEHCTBOBAJIO HAa HEro.
ApPHCTOTEIL CYHTANI NMOKOH OTHOCHTENBHO 3eMJIH €CTECTBEHHBIM COCTOSHHEM
Tena, He TpebyrolnM 0co6oit NpUYMHBL.

B neficTBHTENbHOCTH XK€ CBOGOAHOE TENO, T.€. TENO, KOTOPOE HE B3aUMOAEH-
CTBYET C APYTMMH TEIaMH, MOXET COXPaHATh CBOK CKOPOCTh MTOCTOAHHOM CKOJIb

2 B. A. Bonkos, 9 xa.
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YTOIHO JIOJIN0 WIIM HAXOAUThCA B OKoe. ToNbKO AeHCTBHE CO CTOPOHBI APYTHX TEJ
€noco6HO U3MEHHTH €ro CKOpOoCTh. Ec 6b1 He Ob110 TPEHUS, TO aBTOMOOHIIL NTpU
BBIK/TIOYEHHOM JIBUraTesie COXpaHA Obl CBOK CKOPOCTh IIOCTOAHHOIA.

TepBbiit 3aKOH MEXaHUKH, HITH 3AKOH UHEPYUYU, KAK €rO YaCTO Ha3bIBatoT, ObL
yctaHoBiieH ewe [anmuneem. Ho ctporyio ¢opMynHpoBKy 3TOro 3akoHa aan M
BKJTIOYHJT €10 B YHCJIO OCHOBHBIX 3aKOHOB (13uKH Hb10TOH. 3aKOH HHEPLIMH OTHO-
CHUTCS K CAMOMY MPOCTOMY CJIy4al0 ABHXEHHA — IBHXKEHHUIO TeJla, Ha KOTOPOE He
OKa3bIBalOT ApPYTHUe Teia. Takue Tesa Ha3blBalOT C60600HBIMU TENAMM.

Iepseiii 3axoH HeicToHa dopMynupyeTcs Tak:

CylecTBYIOT TaKHe CHCTEMbI OTCYeTa, OTHOCHTEILHO KOTOPBIX TeJia
COXPAHSAIOT CBOI0 CKOPOCTh HEH3MEHHOM, eCJIH Ha HUX He AeiCTBYIOT
JpyrHe Tena.

Takue cucTeMsl OTCYETa HA3bIBAIOT UHEPUUATLHBIMU.

Cucremy otcuera, CBA3aHHYIO ¢ 3eMeit MOXKHO NMPHOIHKEHHO CYUTaTh HHEP-
LMaJIBHOM, HO ropa3o ToYHee OpaTh 3a HHEPLHMATBHYIO CHCTEMY OTCHETA, CBA3aH-
nyto ¢ Connuem. Crporo roopst, Costtie ¥ 3eMNst He SBAAIOTCA HHEPLHATbHBIMU
cucteMamu otcueta. Ho addexTsl, BbI3BaHHBIE 3TOH HEMHEPLUHANBHOCTHIO, HE-
3Ha4YUTENbHBI. B psane ciyyaeB MMy npeHebperaloT (HO Jaieko HE BCeraa).

KpoMe Toro, Hesb3s NOCTaBUTh HY OAHOTO OMBITA, KOTOPBIH Obl B YHCTOM BHIE
noKasaJl, Kak JBHXKETCA Tell0, €CIIH Ha HETo He AeficTBytoT apyrue tena. Ho umeer-
€5 OZIMH BBIXOM: HAJI0 MOCTABHTH TEJIO B YC/IOBUSA, IPH KOTOPBIX BAHAHHE BHELIHUX
BO3EHCTBUII MOKHO AenaTh BCE MEHbIIE M MeHbIUE, U HaGmonarb, K 4eEMy 3TO
BEOET.

SIBneHue coxpaHeHHA CKOPOCTH Tena NPH OTCYTCTBHH AEHCTBHSA HA HETO ApY-
IUX TEJ Ha3bIBAaeTCs unepyuel.

Ikcnepumenm 2

Monsecum wapuk Ha wHype. [loka WHYp He nepepe3aH, WAPHK HAXOXUTCH B
nokoe. Ecnu 651 MoXxHO ObLTO YOpaTh 3eMiTiO, HO NIPH 3TOM COXPAHUTh ACHCTBUE
HaTAHYTOTO WIHYPA, TO OH OBl CTaJI ABUIaThCA C YCKOPEHHEM B MPOTHBOMONOKHYIO
CTOpOHY.

— O yem roBopHT 3TOT NpUMep?
I11. 3akpennenue U3yueHHOTO

Bonpocst ons 3akpennenun:

B ueM cocTouT saBneHue uHepuun?

— B uyem cocrout | 3akon Hetotona?

ITpH KaKKX YC/IOBHSAX TEJI0 MOXKET ABUIaThCA MPAMONHHEHHO U paBHOMEPHO?
KakHe cHCTeMbI 0TCYETA HCIIONB3YIOTCS B MeXaHHKe?

I'pebupbl, mpITarouecs 3aCTaBUTh JOAKY ABUIATbCA IPOTHB TEUCHHUS, HE MO-
FYT C 3THM COPABHUTLCA, M JIOAKA OCTAETCA B MOKOE OTHOCHUTENLHO Oepera.
JeficTBHE KakuX TeN NPH ITOM KOMIEHCHpyeTca?

S6n0Kko, Nexkaluee Ha CTOTHKE PaBHOMEPHO ABHXKYLIEroCs 1oe3/a, CKaTblBa-
€TCsl IPU PEe3KOM TOPMOMKEHHH N0e31a. YKaXKHTE CUCTEMBI OTCYETA, B KOTO-
pBIX nepBblii 3akoH HetoToHa: a) BemonuseTcs; 6) Hapywaertcs. (B cucmeme
omcuema, ceszannoi ¢ 3emnet, nepswii 3axon Hvlomona evtnonnaemcs. B
cucmeme omcuema, CéA3AHHOU C 8A20HOM, nepsblll 3akoH Holomona He 6bi-
noausiemcs.)
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— Kakum onbiToOM BRYTpH 3aKpBITO# KalOThI KOPabJist MOKHO YCTAHOBHTD, [IBH-
HKETCSt JIN~K0pabiib PaBHOMEPHO M NPAMOJIMHEHHO HIIM CTOUT HENOABHKHO?
(Huxaxum.)

3aodauu u ynpasxcnuenun na sakpennenue:

C uenbio 3aKpenJIeHHs MaTeprana MOXKHO MPEJIOKHUTH PAL Ka4eCTBEHHBIX 3a-

a4 110 U3y4YEHHO TEME, HapUMEp:

1. MoxeT nu waiiba, GpoiIeHHass XOKKEHCTOM, ABHraThCH PaBHOMEPHO MO
abay?

2. Ha3zoBute Tena, aeiicTBiE KOTOPBIX KOMNEHCHPYETCA B CEAYIOLIUX Clyya-
sX: a) aHcOepr MILIBET B OKeaHe; 6) KaMEeHb JIEXKHUT Ha JHE PYYbs; B) MOABOA-
Hasl JIO/lka PABHOMEPHO Y NPAMOJIHHEHHO ApefdyeT B ToLLE BOABL, I') a3po-
CTaT YIep>KMBaeTCA Y 3¢MJIM KaHAaTaMH.

3. Ilpu xakoM YCIIOBHH MapoXoA, MUILIBYLUHI TIPOTHB TeueHHs, OyaeT UMETh
NOCTOAHHYIO CKOPOCTD?

MOXHO NPENNTOKNTD H psiJt UYTh Gosee CIOXHBIX 33a/a4 Ha MOHATHE UHEPLU-

anbHOM CHCTEMBI OTCYETA!

1. Cncrema orcyera ;eCTKO CBA3aHa ¢ TMTOM. B Kaknx U3 NpuBEEHHBIX HHXE
CilyyasX CHCTEMY OTCYeTa MOXHO CYMTaTh HHepuuanbHoi? Jlngr:
a) cB06OIHO NajaeT; 6) ABUIKETCA PABHOMEPHO BBEPX; B) ABHXKETCA YCKOPEHHO
BBEPX; I') IBHKETCA 3aMEJICHHO BBEPX; 1) IBHKETCS PABHOMEPHO BHU3,

2. MOeT JIH TENO B OIHO U TO e BPEMA B OHOH CHCTEME OTCYETA COXPAHATD
CBOIO CKOPOCTb, a B ipyrod — u3meHats? IlpuBenurte npuMepsi, NOATBEPK-
JatoLMe Ball OTBET.

3. Crporo roBops, cBi3aHHas ¢ 3eMJIeit CHCTEMA OTCHETA HE ABJIAETCH HHEPLH-
anbHO#. ObycnoBieHo M 310: a) TAroTeHHeM 3emiH; 6) BpalueHHeM 3emiau
BOKpYT CBOCH OCH; B) ABIkeHHeM 3emin Bokpyr ConHua?

Jomauinee 3aganne

1. Botyunts §10, nMCBMEHHO OTBETHTH Ha BOIPOCH! B KOHIIE maparpada;

2. Bemonuuts ynpaxuenue 10;

3. OrBeTHTb Ha BONPOC MUKPOTECTA:

JleHcTBHE BCEX CHIT HA TENO CKOMIEHCHPOBaHO, KakoBa TpaeKTOpHs ABHKEHUS
aToro tena?

a) nopaborna; 0) OKPYXHOCTB;
B) nipsiMas; r) 9JUIHNC.

Iprioxenne k ypoky (MaTepua ans yuHTens)
Anmuunan mexanuxa

[lo Mepe HakonneHHs 3HaHKIT 0 MHUpE 3aa4a HX CUCTEMATHU3ALHH CTAHOBHIIACh
Bce Gonee HacyuHoii. Jta 3ana4ya Gbuia BEINOIHEHA ORHAM M3 BETHYAMILIMX MbIC-
avTenek apesHocTH — ApucroreneM (384-322 rr. 10 H.3.)

APpHCTOTENL — «CaMast YHHBEPCANIbHAsA [010Ba» CPEU NPEBHErPEYECKHX duto-
cotos», ckasan . DHrense npo ITOro Benukoro yyeHoro Jipesueit Mpeuun.

Apucrorens poauncs B Fpeunn, B r. Crarupe, pacrnonoxeHHOM psaaoM ¢ Make-
nouueii. B 366 r. o H.5. on npuexan B ApHHBI B akagemuio [Lnatona u npoGsin
Tam BMecte ¢ [natonom okono 20-tu net. B 339 r. 10 H.3. APUCTOTENb OpranH30-
Ban 8 Aduuax csoit JInueii u ycrewno pykosoaun um 13 ner. Ymep Apuctotens B
322 rony a0 H.3. Ha ocTpoBe DBOES.

2.
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B apucTotenesckoit Harypdunocopun dyHaaMeHTanbHOE MECTO 3aHHMaer
yY€HHE O IBHKEHHH. [|BHKEHHE OH NOHMMAET B IIMPOKOM CMbICIIE, KaK M3MEHCHHE
BooG11Ie, pa3vyas N3MEHEHHUS KaYE€CTBEHHBIC, KOJIMYECTBEHHBIC H M3MEHCHHA B
npocTpaHcTee. Kpome TOro, B NOHATHE NBH)KEHHS OH BKJIFOYAET IICHXONIOMHYCCKUE U
COLMA/IbHbIE H3MEHEHHU — TaM, I/l pe4b UAET 00 YCBOEHHH YENIOBEKOM 3HAHHH MITH
06 06paboTke MaTepuasnos. [ToHATHE ABHIKEHNE BKITIOYAET B cebsl TAKOKe Nepexol U3
OLHOro COCTOSIHHA B APYroO€, HarlpuMep, U3 ObITHA B HEGBITHE.

Bce Mexanuieckye IBHKEHUS APHCTOTENb JEHT Ha TPH BUAA: KPYTOBBIE, €C-
TECTBEHHBIE M HACHJILCTBEHHBIE. KpyroBoe IBHIKEHHE — 3TO CaMO€ COBEPIIEHHOE
JBUXXEHHE, MPHCYLIEE TONLKO HeGeCHOMY MUDY. DTO IBHXKEHHE BEYHO M HEU3MEH-
HO, H [IPUYHHOM €r0 ABAAETCS NepBOABUraTeNb — 00T, JKMBYILHIA 3a cepoit Henoxa-
BHXHBIX 3BE3/l, I/le KOHYaeTCA MaTepHanbHas BeeneHHas.

3eMHbIE e ABHKEHHS, T/Ie BCE HECOBEPLIECHHO M HMEET Ha4aJio U KOHeL, GbiBa-
10T €CTECTBEHHBIE U HACHJILCTBEHHbIE. EcTeCTBEHHOE ABHXKEHHE — 3TO IBHXKEHHE
TAXKEJIOr0 TENIA BHU3 K UEHTPY Mupa, K eHTpy 3eMIIH, H JIETKOT0o BBEPX. ITO JBHU-
KEHHE T MPOUCXOAUT caMo 00O, B pe3ynbTaTe CTPEMIIEHHS TENA 3aHAThL CBOE
ecrecTBeHHOE MecTo. OHO He HyXaaeTcs B cHiax. Bee ocralibHble ABHXEHUS Ha
3emne HaCHIbCTBEHHBIE ¥ MOTYT NIPOHCXOAMTD TONBKO NOJ ACHCTBHEM BHELLIHHX
CHJ (B TOM YHCIIE paBHOMEPHOE U NpAMONHHEHHOE ABHKCHHE). CBOH OCHOBHOM
TIPHHLMIN ARHAMHKH ApucToTens GopMyaHpyeT Tak: «Bce, 4To HaxoaMTCA B IBH-
KEHHH, ABHKETCA Onaronaps BO3ACHCTBHIO APYTOTro».

Y Apucrotens Mbl HAXOMHM TakXke M COOOpaxkeHHs, AaroLIMe OCHOBaHHE U
KOJIMYCCTBEHHOro onpeneneHus cuibl. g Toro, uytobbl y4iue pa3obparbcs B
CYTH Aela BBEAEM HEKOTOPBIE COBPEMEHHBIE TEPMHUHBI M 0003HaYeHHs: f— cuna,
AeHCTBYyOLIAs Ha TeNno, p — Bec Tena. PaccykaeHus ApHCTOTeNs CBOAATCA K Clie-
AyIOLIeMY: CHila PONOPLMOHANLHA NMPOH3BEAEHHIO CKOPOCTH TeNa, K KOTOPOMY
OHa IPUJIO’KEHA, HA €TO BEC, T.€. /= pv = ps/t, 1€ s — NPOHAEHHbIH My Th, f — COOT-
BETCTBYIOLIEE BPEMS, @ V — CKOPOCTh.

Ho BMecTe ¢ TeM ApucToTens Bepui B 60ra, IpOTHBOIOCTABIISLT 3EMHOE U He-
6ecHoe, B LEHTPE orpaHH4eHHOi BeeneHHOMH ol MOMeCTHIT HEMOABHKHYIO 3eMIto,
Kak Tesio obnazaromee HaubonbLIeH TAKECTHIO. 3a 3TH U NOAOOHbIE UM MOMEHTHI B
YyYEHHH APHCTOTENA YXBaTHIIACh LIEPKOBb, IPEBPATHB UX B IOTMBI.

ApHCTOTENSA Ha3bIBAIOT KPECTHLIM OTLIOM (JM3MKH: BEAb Ha3BaHHE €r0 KHHIH
«PH3MKa» CTaNO Ha3BaHHEM Beel HH3UUECKOH HAaYKH.

Mexanuxa 3noxu Bo3poscoerusn

B cepennne XV Beka B EBpone HaunHaeTcs ObICTpbI poCT roposios, OTAENE-
HUE PEMECIIEHHOTO (TPOMBILIIEHHOT0) NPOM3BOACTBA OT HATYPAJbHOrO XO3sfiH-
CTBa. DTOT MNEPHOA ABIAETCA HAYaJOM LIMPOKOIO NMPOTECTAHTCKOTO JBHMXKEHHSA
TIPOTHB AYXOBHOH AMKTaTypbl KaTONHYECKOH LIEPKBH.

B 3710i#1 06cTaHOBKE POXKAANOCH HOBOE €CTECTBO3HaHUe. P. DHreNbe Tak 0Xa-
paKTepu30BaJl HAYaBUIUICA CO BTOPOi NON0BHHLI XV BeKa NepHOId B HCTOPUH Ha-
yKH: «3IT0 OB BeNHYANLLIMI MPOrPECCHBHBIH NIEPEBOPOT U3 BCEX NEPEHKUTHIX 10
TOFO BPEMEHH 4YEIOBEHECTBOM, 3M0Xa, KOTOpas Hy>KAa/lach B THTAHaX M Nopoanna
THUTAHOB 110 CHJIE MBICJIH, CTPaCTH U XapaKTepy, 10 MHOTOCTOPOHHOCTH H yYEHOC-
TH ...». U cpenn atux THTaHOB 3noxu Bospoxaenus ®. DHrensc OAHHUM U3 NEPBBIX
HasbiBaeT JleoHapno na Bunuu (1452-1519 rr.), «koTopomy 06s53aHbl BaXKHEHIIIH-
MH OTKPBITHAMH CaMble pa3sHOOOpa3Hbie 0651acTH GUIUKNY.
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«OnbIT — oTel BCAKOH A0CTOBEpHOCTH. MyApOCTh — 04b ONbITa» YTBEPXKa
3TOT BEJIMKHI YUEHBIi.

Jleonapao na Bunum poauncs 15 anpens 1452 rona B HeGonblioM roposake
Bunuu, Heaaneko or ®nopeHunu. B 1516 rony Jleonapao aa Bunun yesxkaer Bo
DAOPEHLHIO NO NPUIIALLEHUIO PPAHIY3CKOro KOPOJIA H TaM HPOBOANT CBOH MOC-
JesIHNE Tofbl.

«MexaHuKa — paii MaTEMaTHYECKUX HayK», — roBopui JleoHapo, MHOTO Bpe-
MEHH M JHEPrHH OTAaBas ee u3ydenuio. Pabornl JleoHapao B 061acTH MEXaHHKH
MOryT ObITh CTPYNIIIHPOBAHLI 1O CIEAYIOLIMM Pa3fenaM: 3aKOHbI TAJICHH TeJT; 3a-
KOHBI IBMXXEHUS Tesa, OPOLLUEHHOro MO YITIOM K TOPH30HTY; 3aKOHB! ABHIKEHHS
Tena MO HAKJIOHHOM MIOCKOCTH; BAMAHHE TPEHHA Ha ABHXKEHHE TEII; TEOPHS Npo-
CTeHIIMX MaIUKH (pblYar, HaKJIOHHAsA MIOCKOCTb, 6710K); BOMPOCH! CIIOKEHHA CHIT;
onpe/iesIEHHE LIEHTPa TAKECTH TeJ; BONPOCHI, CBA3AHHbIE C CONPOTUBICHHEM Ma-
tepuanos. [lepeueHs 3THX Bonpocos Jenaercs eule 6oee 3HAYUTENBHBIM, €CIH
YY€ECTb, YTO MHOTHE M3 HHX pa3bupaincs BoobiLe BriepBrie. OCTaNbHBIE XKe, €CH
M paccMaTpHBAIHCh A0 HETO, TO 6a3UPOBAIHCH B OCHOBHOM HAa YMO3AKIIOYEHHAX
ApucroTens, BecbMa JaJeKUX B GONbUIMHCTBE Cy4aeB OT HCTHHHOTO TOJI0XKEHHS
sewei. ITo Apucrotenio, Hanpumep, Tesio, OPOLIEHHOE MO YIIIOM K FOPH3OHTY,
JIOJIKHO JIETETH 110 NIPAMOIA, a B KOHLIE [10AbEMA, ONTHCAB AYTY OKPY>KHOCTH, [TanaTh
BEpPTHKaJIbHO BHM3. JleoHapao Aa Bunuu pacces 3To 3a6nyxaeHue U Hallen, YTo
TpPaeKTOpHENR ABMKEHMUS B 3TOM ciy4ae Oyaer napabona.

OH BEICKa3bIBaJI MHOTO LICHHBIX MBICTIEH, KACAIOLIMXCA COXPAHEHHS JBHXKECHHS,
NOAXO0/IA BIUIOTHY!O K 3aKOHY HHepuHH. «Mnynbe» (impeto) ecTb oTIIEYaTOK JBH-
KEHUA, KOTOPLIH ABHXKYyIliee NePEHOCHT Ha ABWxkMMoe. IMmynbc — cuna, 3anevar-
JICHHasA OBHXYIUMM, B IBHXHMOM. KaXablii OTIIEYaTOK TAroTEeT K MOCTOAHCTBY
WITH XKENaeT NOCTOAHCTBA. .. ».

Jleonapno 3Han M MCIIONb30BAN B CBOMX paboTax MeToA pasnoxkeHus cui. s
JBHXXEHHS TeJl N0 HAKNOHHOM MIIOCKOCTH OH BBEJI IOHATHE O CHJIE TPEHHS, CBA3aB e
B CHJI0# 1aBIEHUs TENA Ha IIIOCKOCTh ¥ NPaBWIbHO YKa3aB HANpPaBICHHE STHX CHIL.

Ewme no Jleonapao na Bunum ydeHsle 3aHMManuch Teopreit pbiuara u 6moka.
OnHako BLIMTPHILI B CHJIE IPOMCXOANT 3a CYET MOTEPU BO BpeMeHH. JIeoHapao
KPHTHKOBAJI T€X, KTO CTPEMMJICH CO3AaTh BEUHbIH ABHraTenb: «O, HCKaTeaH BEYHO-
r0 ABMXKEHHs, CKOJIBKO MYCTHIX APOEKTOB CO3JalM Bbl B NOZOOHBIX MOHMCKax!
[1poub uanTe ¢ aNXMMUKaMH — HCKaTeNH 3010Ta». K HeBO3MOXHO, 4TOOBI Ipy3, KO-
TOPbIii ONYCKAETCA, MOI MIONHATH B TEYEHNE KAKOro HU ObUIO BpEMEHH APYTOH, EMY
PaBHBIH, Ha Ty )K€ BBICOTY, C KOTOPOii yLiem.

Ovuenb XapaKTepHO 111 MeXaHUKH JleoHapao Aa BUHYN cTpeMieHue BHUKHYTh
B CYIHOCTD KoNeGaTensHoro apuxeHns. OH NpHOIH3KIICS K COBPEMEHHOM Tpak-
TOBKE [TOHATHSA PE3OHAHCA, FOBOPA 0 pocTe KonebaHHit MpH CoBNaJeHHH COOCTBEH-
HOM 4acTOTb! CHCTEMBI C YaCTOTOH M3BHE. «YAap B KOJIOKOJ MOIYyYaeT OTKIHK M
NPHBOAMT B ABHXKEHHE APYToii MOAOGHbIH KOJIOKOJI, U TPOHYTaA CTPYHA JIIOTHH Ha-
XOZNT OTBET U NPHUBOAMT B ciaboe ABMXKEHHE APYTyIo NOAOOHYIO CTPYHY TOH e
BBICOTBI Ha APYTOH JIIOTHEY.

Jleonapno na Buruu BrepBbie # MHOTO 3aHHMaJCs Bompocamu nonera. IMep-
BbIE MCCIIEIOBaHUA, PUCYHKH U YEPTEXKH, MOCBSILLIEHHBIE JICTaTENIbHBIM annaparam,
OTHOCATCA NpUMepHO k 1487 roay (nepsblit Munarckuit nepron). B nepsom nera-
TE/ILHOM @MMapare NPUMEHANHCh METAJUTHYECKKE YaCTH; YEIOBEK paclonaraics
FOPHU3OHTANILHO, MPUBOJA MEXaHHU3M B ABH)KCHHE PYKaMH H HOTAMH.
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B nanbreituiem Jleonapno 3aMeHHIT METa IEPEBOM H TPOCTHHKOM, BEPEBKH —
XCCTKMMH Mepejayami, a uesIoBeKa pacnoiiokuil BepTHkanbHo. OH cTpemuics
0cBobOANTL PYKH uenoBeka: «UenoBeK B CBOEM JIeTaTe/IbHOM afnmnapare A0JDKCH
COXPaHATDb 110JIHYI0 cBOGOAY ABHXKECHHIT OT MOACa M BhIlLE... Y 4eoBeka 3anac
CHilbl B HOrax Gosbllie, 4eM HYXHO 110 €ro Becy». OIHaKo OTCYTCTBHE YBEPEHHOC-
TH B TOM, HTO 3TOH CHJIBI JOCTATOYHO 15 yCMELHOrO MoJeTa B 00X YCNOBUSAX,
NIPUBEJIO €ro K MbICIH 00 HCTIONIB30BaHUH MPYKMHbI KaK ABUraTels U O IU1aHepe, ¢
KOTOPBIM MOXHO OCYILECTBHTD €CIIH HE MOJHBIH NOJET, TO XOTH Obl MapeHKe B BO3-
nyxe. O nocTpoun Mozesb IlaHepa ¥ roToBua ero uensitanue. Ctpemnenne obe-
30MacHTh YeJIOBeKa B MPOLECCEe 3THX MCMBbITaHHH nobyauno ero k n3obpeTeHuio
lapaltoTa.

TpyAHO NepeYUCIUTL BCE MHXKEHEPHBIE NMPobaeMsl, Haj KOTOpsIMH paboTan
nbiTaMBb yM Jleonapno. JTio6ysch ceroats BeMMKonenHbIMH KapTHHaMH Jleonap-
no aa Buuuu, paccMaTpuBas ero oCTpoyMHbIE POEKThI PA3IHYHBIX COOPYKEHHH,
fICpeUHTHIBAs MIYOOKHE MBICIH yueHOTo, 6narogapHoe 4enoBe4ECTBO BO3AACT M
OyneT BO34aBaTh AaHb 7TOMY P'MIAHTY M3 FMraHToB 3noxu Bospoxachus.

Ypok 12
Cuuaa. 1l 3axkon Hrrotona. I1I 3akon HuloTona

Lenu ypoxa:
BBecTH MOHATHS CHJTLI KaK KOTHYECTBEHHOM Mepbl. M3yunTts BTOpoi 1 TpeTuii
3akoHbl HbioTOHA.

Xon ypoka

1. MoBTOpenue. IlpoBepka noMauLIHero 3aJaHust

— Kak asuxkercs Teno, ecnu Ha Hero He AeiCTBYIOT Apyrue Tena?

— Teno aBuxkercs NpAMOJIYHENHHO H PaBHOMEPHO. MEHAETCA J1M NIPH 3TOM €10
ckopocTs? Uemy paBHO yckopeHue Tena?

— Kakue B3rnsabl OTHOCHTENBHO COCTOSHHA TOKOA M ABHXKCHHS TeJl Cylle-
CTBOBa/H 10 Havana XVII B.?

~ Yem Toyka 3peHus Fanunes, kacawouascs ABMKCHHA Tejl, OTIHYAETCA OT
TOUKH 3peHus Apucrorens?

— Kaxk dopmynupyercs nepsbiii 3akon Hetotona?

— Kakue cuctembl orcuera Ha3bIBalOTCA HHEPLMATbLHBIMH, @ KAKHE — HEMHEp-
UHanbHbIMH?

— MoskHo 11 B pane cny4aeB CUHTaTh HHEPLHATBHBIMHM CHCTEMBI OTCYETA, CBSi-
3aHHBbIE C TENaMH, KOTOPbIE NOKOATCS WM ABHXKYTCS NPAMOINMHEHHO U paB-
HOMEPHO OTHOCHUTENBHO 3emMmu?

— HMuepunanbHa M cucTeMa OTCYETA, ABHXKYIIAACA C YCKOPEHHEM OTHOCH-
TENBHO KaKo#-NH60 HHepUHaIbHOH CHCTEMBI?

II. Cuaa. Bropoii 3akon HeloTona

xcnepumenm
Tenexka ¢ NPUKPEIUICHHO! K Hell ynpyroii nnacTiuHKoi. [TnacTuHKa cCornyTa u
CBA3aHa HUTHIO. TenexKa HaXOAUTCSA B NOKOE OTHOCHTENBLHO CTONA.
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S

Puc. 31

— Hauner nu Tenexka IBUraThCs, €C/IM NI1aCTHHKA BoInpaMHTes? Tenexxka ocra-

€TCs Ha MecCTe.

Teneps NocTaBHM Ha APYTYIO CTOPOHY OT COTHYTOH IIACTHHKH €ILE OIHY Ta-
KY10 e Tenexky (cum. puc. 31). ITocne nepexuranns HUTH o6e TeNEKKH MPHILIH B
nekende. Oba Tena IeCTBYIOT ApyT Ha APyTa — OHH B3aHMOAEHCTBYIOT.

KonuuectBennyio Mepy aedcTBHs Ten APYT Ha ApyTa, B PE3yJbTaTe KOTOPOro
TCNa MOJy4aloT YCKOPEHHH (T.€. H3MEHAIOT CBOIO CKOPOCTD), Ha3hIBAIOT CHIIOH.

OO6wenpunaToe o6o3Hauenne cuibl — F (0T force — cuna).

Cuna, Kak BEKTOpHasi BEIHYHHA, OTIPE/ICIACTCA:

¢ MozyneMm;
¢ HanpaBlEHHEM;
¢ TOYKOM MPHIIOKEHHU.

B peanbHbIX yCIOBHAX PEOKO BCTPEYAIOTCA CiAyyaH, KOraa Ha Teo JeHCTBYET
TONbKO OfHa cuia. O6bIYHO MX HecKobko. Ciila, paBHasA reOMETPHYECKOH cyMMe
BCEX MPHIOKCHHBIX K Tely (MaTepUaNbHO#M TOUKE) CWJI, HAa3bIBAaCTCH PAGHOOEH-
cmaylouei WK pe3yNsTHpYIoLeii:

Fo=F +F,+..

>t
ol
]
M-
ooT

TA€ 1 — YHCIIO CHIL.
Korxia Ha Teno meficTByeT cpasy HeCKONBKO CHII, TO OHO ABHXKETCS C YCKOPEHHEM B
TOM HanpaBNeHHH, Ky/la HANPAB/IEHa PaBHOAEHCTBYlowas Bcex cunt (@ 11 F,) .

B nuepuHanbHON CHCTeMe 0TCHETA YCKOPeHHe TeJia NPAMO NPONoput-
OHAJILHO PABHONCHCTBYIOWEH CHJI, MPHJIGKEHHBIX K Teay H 06paTHo
nponopuxoHaabHo ero macce (11 3axon HuloTona),

a=

3 |om

rae F, — paBHOAEHCTBYIOIIAs BCEX CHJL, TPUIOXKEHHBIX K Teay [H];
m — Macca [kr];
a — yckopeHue [M/c?].
Ocobennocmu I 3axona Horomona:
- 3aKOH CNIPaBEIMB 1A JIIOOBIX CHIL;
- cuna F saBnsercd NpUYMHON M ONpEeNseT YCKOPEHHE a ;
- BEKTOP YCKOPEHHSA COHAINpPaBJICH C BEKTOPOM CHJIBI;
- €CJIM Ha TENO AEHCTBYIOT HECKOMBKO CHII, TO GepeTcs pesynsTHpYyIolias;
- Ecan pesynsTupyomas cuia paBHa Hyno, To a = 0, T.e. nony4aem
nepsbii 3akoH HblotoHa.
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1L Tperuii 3akon HuloToHa

Ecnu BBl ynapure Horoit no ¢yTbonpHOMY MsYy, TO HEMEINECHHO OLLYTHTE
obparHoe aeiicTBHe Ha HOry. Henb3st TONKHYTh miedoM koro-nu6o, He HCIbITaB
obparHoro aeicTBHA Ha Haue 1u1e4o. [punoxuTe Ha NIaaKUA CTON JBa CHITBHBIX
MarH1Ta pa3HOMMEHHBIMH MOMIOCAMH, H BBl YBHAUTE, YTO OHN HAYHYT ABHUTaThCs
HaBCTpeYy ApYT ApYTYy.

Ecnu MariuTe! MOCTaBHTh Ha TENEKKH, 3aKPEIIMB HX OAMHAKOBBIMH MATKHMH
NpY>XHHAMH, TO IPY>KHHbB! PACTSIHYTCS COBEPILICHHO ONMHAKOBO. DTO 03HAYAET, 4TO
Ha 00a Tena cO CTOPOHBI MPYXHHBI ACHCTBYIOT OJMHAKOBBIE MO MOZYIIO H
TIPOTHUBONOJIONKHBIE 110 HAMPABIECHHIO CUIIBL:

Fl =-F 2
Ha ocHoBe 3TOro ¥ nogoGHLIX ONMBITOB MOXKHO CHOPMHPOBaTh TPETHIT 3aKOH
HeoToHa.

Cuiibl, ¢ KOTOPbIMH TeJIa A€HCTBYIOT APYT Ha APYra, PABHbI 10 MOXY.1I0 H
HanpapJieHbl BX0/b 0JHO# NPAMOii B NPOTHBONO/0KHbIE CTOPOHbI.

Ocobennocmu Il 3axona Heromona:
¢ CHJIbI IOABJIAIOTCA TONBKO [TapaMu;
¢ BCeraa NpUMEHAETCA NPH B3aHMOAEHCTBHH Tel,;
¢ ofe cuibl — OOHON NPHPONBI;
¢ CHJIBI HE YPaBHOBELLIMBAIOTCS, T.K. IPHUIOKEHBI K PA3HBIM TElIaM;
¢ 3aKOH BEPEH UIA JIIOOBIX CHL

IV. ¥npaxhxenus H BONpoch! 115 NOBTOPEHHS

1. Yuurens BeryepuMBacT Ha JJOCKE .
PasNHYHBIC BADHAHTHI CHJI, IPHIIOKEH-
HBIX K Teny (HampuMep, cM. puc. 32).
VYyawuecs rpapHYecKHM MOCTPOCHU- =
€M HaxoIAT PpaBHOACHCTBYIOWIYIO |
cuiy.

2. 3anosHUTE NPONYCKH:

IMon neificTBHEM cHUBI TeNO ABM-
xeres ...

Ecnu npu HensmeHHo# mMacce Tena
YBENKWUNTL CHTY B 2 pa3sa, TO YCKope-
HHUE ... B ... pa3.

Ecnu maccy Tena ymeHsUIHUTH B 4
pasa, a CHITy, JEHCTBYIOLIYIO Ha TeNo,
YBEJIMUMTSD B 2 pa3a, TO YCKOPEHHE ... B Ve d
... pa3.

Ecan cuny yseanunts B 3 pasa, a
Maccy ..., TO YCKOPEHHE OCTaHETCA He-
H3MEHHBIM.

3. Mausl rpapukd 3aBUCHMOCTH
NPOEKLUHH CKOPOCTM M YCKOpPEHMS OT
BPEMEHH U1 NPAMOJIMHENHOTO JABMXeE-
HuA Tena (puc. 33). Ykaxure, Ha KaKux
vyacTKax OEHCTBHS OKPYXaIOIIMX Tel Puc. 33

ol
©
o
-
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ckomrneHcHpoBaHbl. Kak HanpasiieHa paBHOACHCTBYIOIAsA CHIIa 10 OTHOLIEHHIO K
HanpaBCHHIO JBHKCHHA?

JlomaunHee 3axaHue
1. Beryuurs §11, 12;
2. Beinonuutsb ynpaxsenus 11 (1, 2), 12 (3).

Ypok 13
Ypok-urpa «3axkonst Hororona»

- (Ypok npoBoauTcs Kak 06061marolmit nocne u3yyeHns Tpex 3akoHoB Helotona)

Llenu ypoka:

B uHTEpecHOit HrpoBoii hopMe 06061LHTD, 3aKPENTUTh 3HAHUA, ONTYYCHHBIE 110
TeMe, HayYHTb BUACTH NPOABICHHA U3YUCHHBIX 3AKOHOMEPHOCTEN B OKpYXatoueH
*H3HH, COBEPLICHCTBOBATH HABBIKH PELICHHS KaYECTBEHHBIX M PaCHETHBIX 33134,
PacLIMpPUTH KPYTo30p Y4YalluXcs, pa3BUTh KOMMYHUKATHBHBIE CIOCOOHOCTH.

Inuzpagu k ypoxy:
Caenas, 4To MOT, TYCTh JPYTHE CAENAIOT JIyHLle.

He 3Hato, 4eM i MOTY Ka3aThCs MHPY, HO cCaMOMY cebe i KaXyCh MaNEMHKOM, HIpa-
IOLHM Y MOPA, KOTOPOMY YAaNoCh HalTH Gonee KpacHBbIi KaMelleK, YeM ApyruM:
HO OKEaH HENU3BECTHOTO JIEXHT NEPEA0 MHOI.

Hcaax Hotomon (1643-1727 rr.)

Odpopmnenue:
IMnakar ¢ anurpagom, noprper HeloToHa, BhICTaBKa JIMTEPATYPhI I AONON-
HUTE/ILHOTO YTEHHUS.

Hoozomoska k ypoxy:

Pebsarta nensrca Ha aBe KOMaHAbl, PaBHBIC 110 CHJIaM, BLIGHPAIOTCA KAlMTaHbI
koMaHnz. ITepen ypoxoM Kadkaas KOMaHAa H3y4aeT JIMTEPATypPY 110 HCTOPHH KH3HU
H aeaTenbHOCTH HbloTOHA, NIPUHOCHT KHHUIH Ha YPOK.

Xon ypoxa

BeTynHTe/IbHOE CJI0BO YHHTENA

Yuurens 3a4HTHIBAET H MOACHAET C0Ba dnurpada, 0TMEYaer, 4To, N0 MHEHHIO
HeuioToHa, 3aK0HbI OUTH OTKPLITHI «Hrpatoun». IIpocto HeoOxoauMo Oblno Gonee
BHUMATENLHO OTHECTHCH K OKPYXKAIOILEMy MHpY, OIHOMY Heu3BeAaHHoro. ITo-
3TOMY M YPOK, NOCBSILLIECHHLIH 3akoHaM HeloTOHA, MPOBOAUTCSA B BUJE HTPHI, KOTO-
past NO3BOJIMT MPOABHTECA BCEM CMIOCOBHOCTAM yHaLIHXCs, PACIIMPHT UX KPYro-
30p, HaY4HT BHAETb H3y4YEHHbIE HAa YPOKaX 3aKOHOMEPHOCTH B NIPUPOJIE, IOMOXKET
0OBACHHUTL MHOTHE MEXaHHYE€CKHE ABJICHHI.

1. Koukypc «/loBepsii, Ho npoBepsii»

KanunTanbl BLIOHpaAIOT 10 Ba J1y4iINX 3KCIEPUMEHTATOPA B KaX /10 KOMaHze,
KOTOpBIE NO/Iy4aloT IKCIEPUMEHTANbHbIE 3aJaHUs M NPHCTYMAIOT K X BbINO/HE-
HHUI0. Yepe3 HECKONbKO MMHYT OHH NMPEACTABAT KJACCy CaM OMBIT M aHaJM3 ero
pesyneTaToB. Jlyumui Joknan NpHHOCHT nobedy KOMaHAE, a AOKNaAYHKy — 6asn B
JIHYHYIO «KOIMHJIKY».
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3adanue ona nepeoit komanos:

[Tonoxure Ha cTakaH OTKpHITKY. [locTaBbTe Ha OTKPHITKY NMPHILENKY, YTOObI
OHa HaxOIHIach HaJl CEPEIMHOM cTakaHa. Pe3ko U ¢ CHIIOH LLIENKHETE 110 OTKPhITKE
nanbLeM, 4To6bl OHa oTeTeNna B cTOpoHy. [ToBTOpHTE 3TO HECKONBLKO pas.

Huornaa npuinenka nagaer B CTakaH B CBOEM NPEXHEM ITOI0XKEHHH, a HHOTAA,
napnas, nepesopaunsaetca. [Touemy?

(LLlenkas naivyem no omxpvuimke, abl npunazaeme K Heu cuny. Omkpvimka
cosuzaemcs c mecma mak 6oicmpo, ¥mo He ycnesaem yeneds npuwenKy 3a cobou.
Ilpuwenka nadaem enu3 brazodaps cune madxcecmu, nOMOMy 4mo OMKpbIMKA
bonvue He noodepxcusaem ee. Ecnu Bol monkneme omxkpuimky ¢ Hedocmamourol
CUTOU, OHA NOMAWwUm npuwenxy 3a cobo, a cuna ma2omeHus ROMaHEm 6epxyu-
Ky npuwyenKku 6Hu3, 8 pe3ynbmame 4e20 OHA NepeeepHemcs.)

3adanue onsn emopoit kamanosl «lllapux, manyyrowuii é 6030yxe»

[pumepHo 3a 100 net no Hawei 3pbl aJleKCaHAPHICKHH yueHblit ['epoH npone-
JIan Tako# OMBIT: Ha KOHeLl H30THYTOMH TPyOKH OH MOMECTHN JIETKHi LIAPHK U 3aTeM
HauaJ HarHeTathb B TpyOKy Bo3ayx. Lilapuk, noaHABIIMCH HaZ KOHUOM TPYOKH, Kak
Ob1 nsican B BO3AYIIHOM CTpPYe, HE OTIETas B CTOPOHY.

Takoit ONBIT MOXHO MOBTOPUTB, €C/IH Bbl MOMECTHUTE MAYMK OT NUHT-NIOHTa B
CTPYIO BO3/lyXa, BBIXOASALLIEr0 3 paboTaloIero neuiecoca.

ITOT ke ONBIT MOXHO NMOKa3aTh U ¢ Booi. CoeTMHUTE OIMH KOHELl PE3HHOBOH
TpyOKH C BOOONPOBOAHBIM KPaHOM, APYroif HAEHBTE Ha CTEKIAHHYIO TPYOKY KOH-
oM BBepx. Han TpyOko#t ykpenure He6ob1I0€ KONBIIO, B KOTOPOE NOMECTHTE JI€-
peBsiHHBI 1wapuk. [locTeneHHO OTKpBIBaHTE KpaH Bogonposoaa. CTpys nogHuma-
eT LIapHUK. ,

(Ecnu 600a obmexaem wapux pasHomepHo, ok Bydem Oeprcambca Ha onpede-
nenHo sbicome. Eciu Jice wapuk sviiioem u3 pagHosecus, mo npouzouoem cieody-
Iouee: 00Ha Yacms wapuka nomepsem moyKy onopsl, Ha Opyyio Jce 600a npo-
oonxcaem dasums ¢ npexcheti cunod. Takum obpasom, wapuxy coobujaemcs epa-
wamenvHoe O8UdlCeHUe.)

I1. Konkype «Koneco ncropumn»

B 3T0M KOHKypCe y4acTByeT BECh KJIacC. YYHTENb 3aA3€T BONPOCHI, KACAIOLIH-
€Csl UCTOPHH XM3HHU U aesTenbHocTH HbioToHa. BepHsiit oreT npunocut 6ai B
«KOTIHJIKY» KOMaH/bl 1 B IMYHYIO KKOTIMIIKY» OTBEYABILETO.

Bonpocut kouxypca «Koneco ucmopuuy

1. Hasoswure nary poxxaenus Mcaaka HetoroHa. (25 dexabpa 1642 2. no cmapo-
My cmunio, 4 aneapa 1643 2. no nosomy cmunio.)

2. B kakoM yHuBepcHTeTe (M KOJUIemke) yuuncs Hetotow ¢ 1661 1.? (Kembpuo-
arceKuil ynusepcumem, koanedxc ceamou Tpouyw (Tpunumu-Kkonneoor).)

3. CTyzmeHTHI KoJUleIKa 10 IIPOMCXOXKIAEHHIO H HMYIIECTBEHHOMY TIOJIOKEHHIO
JAEMHINCH Ha rpynnsel. Beiciylo rpynmy COCTaB/IsAIH «KOMMOHEPEI», IUIaTUBILINE
Hanbonee BRICOKYHO MJIATY M MoNy4aBIUne NpaBo o6enaTs BMECTE C UIEHAMH KO-
nemxa. OCHOBHYIO MaccCy CTYIEHTOB COCTABIIAIN KIEHCHOHEPBI», IIaTHBLIKE MOJ-
HYIO IIaTy, HO He UMeBLLIHe 0COOBIX NPUBUIIETHIA; 32 HUMH CIIEIOBANIH «CaH3EPhI»,
NIATHBLIKE MEHBILE KIIEHCHOHEPOBY» H, 0053aHHBIE 33 3TO NPHCITYXKHBATL YWICHAM
KOJUIeZKa, M, HaKOHeL, «CcyOcaii3epbi», 0CBOGOXKAEHHBIE OT TIATHI, HO 3aT0, 005~
3aHHbIE 06CTYKHBaTh 6aKanaBpoOB, MAarHCTPOB K Gosiee 06ECNEUEHHBIX CTYICHTOB.
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K kaxoit rpynne npunaanexan Hototou? (Helomon 6bin npunam 6 Tpunumu-xon-
nedxc cybeatizepom, u e2o0 camoniobue oveHb CmMpaodan0 om yYHUIUMENbHO20 NONO-
Jcenus Chyau, 8 Komopoe oH Obln nocmaenen 8cieocmeue CKpOMHO20 uMyuje-
CMEEeHHO20 NONONCEHUS CBOEU CeMbU.)

4. Cxonsko net 6b110 HuloToHy, Koraa oH cran npogeccopom KeMOpumkckoro
yuusepcuteta? (27 nem. C mex nop Kembpudo cman cnagumecs He 6020Cn06ueM,
a ¢uzuxkol u mamemamuxod, noayuenue xce Kageopwl, Ha Komopol paboman
Hbotomon, cmano 0enom uecmu Ons GH2AUICKUX YUEHBIX.)

5. B kakoit obnactu ¢pu3nku paboran HetoToH B nepBbie rofbl Npodeccopekoi
neatensHocTH? (Onmuxa. On ycogepuieHCmeos8an Modenb HO8020 Muna memcuo-
na-peghnexmopa, omxpoin A6ReHUe OUCNEPCUn.)

6. B 1696 r. MunucTp puHancoB AHIIHN MOHTEr0 BCIIOMHHIT O CBOEM BEJIH-
KoM Jpyre HbioTOHE M pelims npueieyb ero K Aely O30pOBACHUS (PMHAHCOB
ctpaH. Kakoe npeanoxenue nonyuun ot Hero Hetotou? (/5 mapma 1696 2. on
noayqun  oguyuanvhoe uzsewjenue om Monmezio o nasnavenuu e2o, Heromona,
xpanumeaem Monemnozo deopa. Kembpuoccxkuii nepuod scusnu Heromona 3a-
KOHYUACA, NAYANCH NOCAeOnUt, NOHOOHCKUN nepuod — nepuod obujecmeennozo
npusnanus 3acry2 Helomona u e2o npusicusnennoii cnageol.)

7. B kakoii pabore HbloTOHa H3T0XeHbI ero 3HaMeHHTBIE 3akoHbI? (1687 2. «Ma-
memamuyecKue Ha4ana HamypanbHou Puaocopuur. 3ma KHU2a 0Ka3ana 0ZPOMHOE
8IUAHUE HA PA36UMUE HAYKU U HAYYHO20 Mbiunenus. B neii Hoiomon oaem obpasey
HAYYHO20 N00X00a K ABNEHUSIM NPUPOOb] U MEXHUKY, B00PYHCAEM HAYKY MOYHbIM Me-
moodoM, onpedeisem paseumue u3uKY Ha Yerblx 08d CMonemus énepeo.)

8. Ot eauunyHoro ¢akra — nageHus 161oka — HeIoTOH NpUXOAUT K FpaHanOo3-
Homy o06061eHuto. Kakomy? (B 1667 2. Hviomon hopmynupyem 3axon ecemupho-
20 MA20MEHUSA, NeNHCAUUL 8 OCHOBe HEOECHOU MEXAHUKU. )

9. Hoctur n1 HblOTOH BepLIMH CIaBbl U NPU3HAHUA NpH xu3uu? (B 1705 2.
xoponesa Auna eoséena ezo 6 puiyapckoe docmourcmeo. B Koponesckom obuje-
cmee OH NONb306ANCA HENPEPeKaeMbim asmopumemom, bvin bocam u oKpyscen
SHUMAHUEeM Coell NN1eMAHHUYbL.)

10. T'ne noxoponen Hetotou? (Heiomon cxonuancs 6 nous ¢ 20 na 21 mapma
1727 2. E20 noxoponunu ¢ 6onsuwumu novecmamu 6 Becmmurncmepckom abbam-
cmee, anzauickomM nayuoxHanbHom nanmeone. Haonuce na namsmuuke 1ao ezo
Mozunou 3axkanyueaemcs crosamu: «Ilycme cmepmuble padyiomcs, umo cywje-
CMEV6Ano maxoe ykpawenue venoeedeckozo pooar. Ha cmamye Hotomona 6 Kemb-
puoce gbicewen cmux u3z Jlykpeyus: « Pazymom o npegocxooum poo uenogeyeckuil.)

1. Konkypc «l'onoBosomMKkn»

B 3TOM KOHKypCE y4acTBYIOT Mo JBa JyHILHX
MrpoKa OT KaXI0#i KOMaHABI, KOTOpPEIE MOMYYaloT
3a]laHHE M NPUCTYNAIOT K MX BhINOHEHHI0. Yepes
HECKOJIbKO MUHYT OHH JOJDKHBI OyIyT npegocTa-
BUTb PELUCHHE TONOBOJOMOK. Jlyuimit npuHoCHT
nobeny komaHae, a NOKIaAMHK Noay4aer Gann B
JIMYHYIO «KOMHIIKY».

T'onosonomka ons nepeoii komanown:
CM. pucyHok 34.
Iodckaska: Ipoumnraiite uspeuenne Y. Huioro-

DARO
@ ®

Puc. 34
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Ha, IBUTAsACh [0 YacOBO#t CTpeNKe, Npornyc-

A[O|H|C|A|T

Kasi ONpeAESIEHHOE KOJTHYECTBO KPYXKKOB. AKITIRIEIE
(Omeem: «I'unote3 He COUHHAION.) TIPIPIHIE(H
Tonoeonomxa ons emopois Komanowt O|UIM[IO|IO|E
CM. pucyHok 35. H|M{U{U|E|P
[Toncka3ska: Buipexsre 3aTeMHEHHbIE IAEIMYIEI

KJETOUKH B TIEPBOM KBaJIpaTe, HANOXKHTE
ero Ha BTopoii. [ToBopaunsas ero ueThipe Puc. 35
pa3a, npouuTaeTte cnoba Pene Jlekapra.

(Omeem: «[laiiTe MHE MaTEPUIO H JBHXEHHE, H 5 TIOCTPOIO MUD».)

IV. Urpa «MHTepecHble BONPOCHI»

KoMaH bl 3a7a10T ApYr ApPYry HHTEpECHbIE BONPOCHI, MOATOTOBRIEHHLIE 3apa-
Hee. JlaeTcs BpeMs Ha o6cyxaeHue (1-2 MUHYTbI). 3a TpaBUNIbHBII OTBET KOMaHIE
naerca 1 Gann, 6annbl B BHYHOM 3aUeTe NPHCYKAAET KAHTaH KOMaHbI.

Boamosicnbie éonpocot

1. Ecnut neficTBre, KaK IIacHT 3aKOH, BCETa pPaBHO U POTHBOIONOKHO NIPOTH-
BOJEHCTBHIO, TO CHIIA, C KOTOPOIA JIOLIab TAHET TeJIery BIiepel, paBHa 10 MOAYIMIO
M NPOTHBOIMONOXKHA [0 HAMpPaBJICHUIO CUIIE, C KOTOPOi Tejera «TAHET» Jowanb
Ha3zan. Ho Tenera aBuxketcs Bnepea, a iolianb Ha3an He ABWkerca. [loueMy u Te-
Jiera, M JI0Wab ABHXKYTCH Brepea?

(Cuna, devicmsyrowjas Ha menezy, u cuna, oelcmeyroujas Ha 10uads, 8 Kaxic-
Oblll MOMEHM 8peMenU PaBHbl, HO MAK KaK meneza c60600HO nepemeujaemcs Ha
Konecax, a 10uads ynupaemcs 6 3emaio, mo NOHAMHKO, NoYeMy meneza Kamumcsa 8
CMopoHy 10waou. )

2. S16noko nmagaeT Ha 3eMJII0 OTTOrO, YTO €ro NMPHUTATMBaET 3eMHOH wWap; HO
TOYHO C TAKOH e CHIO0¥ U 10/10K0 MPUTATUBaET K cebe BClo Haly maHety. Oruero
MbI TOBOPHM, YTO S6JI0KO NasaeT Ha 3€MJTI0, BMECTO TOrO 4TOOBI Cka3aTh: «S610K0
M 3eMJIA MAJaloT ApYT Ha apyra»?

(Abnoko u 3emasn delicmeumenvro nadaiom Opy2 Ha Opy2a, HO CKOPOCMb IMO20
nadenus paznuyHa Oast AOROKa u OnA 3emau. Pagshble cunbl g3aummnozo npumsdice-
Hus coobwaiom s610Ky yckopenue 10 m/c’, a 3emHomy wapy — 60 cmonbko e pas
MeHblle, 80 CKOIbKO pa3 MACCA 3eMAU npessluiaem maccy abaoka. Koneuno, macca
3eMH020 WAapa 6 HeumogepHoe Yucno pas bonrvule maccol A6A0Ka, u nosmomy 3em-
N nomyvaem nepeseujeHue HACMONLKO HUYMONCHOE, YMO NPAKMUYECKU €20
MOJNCHO CHUMAMb PAGHBIM HYIIIO.)

3. Hctopus o ToM, kak «Jlebens, Pak aa lllyka Be3Tu ¢ noxiaskeH BO3 B3sITUCHY,
u3BecTHa BceM. Ho ecnu paccmarpuBarh 3Ty 6acHIO € TOYKH 3PEHUS MEXAHHKH,
Pe3YNLTAT NMOJIYYaeTCs BOBCE HE MOXMKHUi Ha BeiBoa 6acHonucua Kpeuiosa. Kakum
oH Oynet?

... Jle6eap peTca B o6naka,
Pak nartuTcs Hasanx,
A u1yKa TSHET B BOAY.

(bacus ymeepoicoaem, umo «803 U HblHE MaAM», OPY2UMU CTOBAMU, HMO PAGHO-
Oelicmaylouas 6cex NPUNONCEHHbIX K 803y cult pasna Hymo. Jlebeds, psywuiics 6
obraka, ne mewaem pabome paxa u wfyku, oaxce nomozaem um: maza nebeos,
HANPABAENNAs RPOMUB CURLI MANCECMU, YMEHbUAEM mPeHUe KONeC 0 3eMio U 00
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ocu, obnezuas mem eec 8o3a. Onu HanpaeneHvl NOO y2nom Opyz K Opyzy, cnedoea-
MENbHO, UX PABHOOCUCMEYIOWAs HE MOJCEM PDABHAMbCA HYNIO.)

V. BiiMu-TypHHp

Kaxxnoii xomaHIe 3anaeTcs no naTh BOMPOCOB, Ha 06CYXKIECHHE KaXI0ro BoMn-
poca maetcs 10 ¢. Kro 6sicTpee H npaBHibHEE OTBEYAET Ha BONPOC, TOT M nobeau.
3a noGeny npucyxnaercs 6au1. Y4acTHHK NPaBUIBHO H OBICTPO OTBETHBIIKI Ha
BOMPOC T0OMy4acT a1 B CBOIO IMYHYIO «KOMHIKY».

Bonpocet ona nepeoii komanowt

— Kak nBuxercs Teno, ecau Ha HEro He ACHCTBYIOT ApyTHe Tena?

— Teno aBHXKETCA NPAMOIHHEHHO H PABHOMEPHO. MEHAETCA JTH NIPH 3TOM €r0
cKopocTh?

Kak uurtaercs nepsuiii 3akon HoloToHa (B coBpeMeHHOH (hopMynupoBke)?
HHepumnansHa oM cUCTEMa OTCYETa, ABHXKYLIAACH C YCKOPEHHEM OTHOCH-
TeNBHO Kakoi-nnbo nHepumanbHoit cucteMsl?

— Uro ABASETCA NIPUYHHOMN YCKOPEHHOTO JBHXXCHUS TeN?

~ Bonpocwt ona emopoii komanowt
— Kak ynuraercs Bropoii 3akon HelotoHa?
Kaxk unraercs tpernii 3akon Helotona?
Kakue cucteMbl oTcueTa Ha3bIBaIOTCA MHEPLMATIBHBIMH?
Kakue cicteMsl oTcueTa Ha3bIBAIOTCA HEUHEPLUATLHBIMH?
— BsIpa3uTe eHHHULLY CHIIBI Yepe3 eAWHHLIBI MACChl ¥ YCKOPEHHS.

VI. Hoaseaenue nroros. Harpaxaenue nobenurenei

VIL 3akutiouuTesibHOE CJ10BO YUHTEIS

Buorpadrl HbloToHa pacckassiBalOT, YTO MEPBOE BpeMs B ILKOJIE OH y4MicH
O4YeHb NMOCPEeACTBEHHO. M BOT ofHaXabl ero obuaen Ny4iHit yYeHUK B Kiacce.
HbloTOH perunn, 4To camas cTpailHas MeCTb A1t 0OMAYHKA — OTHATh Y HEFO MECTO
niepBoro yueHHka. Jlpemasuine B HbloToHEe cMOCOGHOCTH NPOCHYNHUCH, M OH C JIer-
KOCTBIO 3aTMHJ1 CBOETO COTICPHHKA.

Pa36yxeHHOro JxkHHa MO3HAHUSA HeNb3s CHOBA CTIPATaTh B TEMHYIO 3allIECHE-
Benyo OyTsuiky. C TOro cyacTIMBOrO AN MUPOBOH HAayKH 31H301a HAayaJcs Mpo-
LECC MPEBPALLICHHS CKPOMHOI0 aHIIMACKOTO LIKOJIbHUKA B BEJIHKOIO YUEHOTO.

Ypok 14
CroGoaHoe najgenue TeJ U ABHKEHHE TeJla, OpoLLIEHHOro BBepX

Lenu ypoka:
Jlate NOHATB, YTO ABHXKEHUE MAAIOILETO TeNa ABNAECTCA PABHOYCKOPEHHBIM
apwxenueM. [lonyunTs ocHOBHEIE GOPMYIIbI I TAKOTO ABHIKEHHS,

Xona ypoka

I. HoBblii MaTepuan

Onuum U3 Hauboree pacnpOCTPaHEHHBIX BUAOB ABHKEHUS C IOCTOSHHBIM YC-
KOpeHHueM — CBOOOAHOE NMaJleHHE TEL.

[1pn naaenus Tena Ha 3eMIII0 H3 COCTOAHHA MOKOA €0 CKOPOCTh YBETHYHBAET-
cA. 3emna coo0IIaeT TeNaM YCKOPEHHE, KOTOPOE HAlMpPaBIE€HO BHU3 BEPTHKAIBHO.
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Jlonroe Bpems cuHTan0Ch, 4TO 3eMI1 COOOLIAET pa3HbIM TENaM Pas3INYHOE YCKOpe-
uue. M onbit Bpone 661 roBopHT 0 ToM xe. (CpaBHHTE NaeHue sncTa GyMart, CKoM-
xaHHoro nucra 6ymaru, nTuubero nepa u kaMHs.) Kamens napaer 6bictpee. Tak
cyMTan APHCTOTENb: YeM TSKEJIEE TENO, TeM ObICTpee OHO NafaeT.

M Tonbko Nanunero Bnepseie ynanock ONbITHBIM MYTEM A0Ka3aTh, YTO 3TO HE
Tak. BaXKHO y4YHTBIBAaTH COMPOTHBIIEHHE BO3AYXa, UMEHHO OHO HCKaXKAaeT KapTHHY.
Fanuneit ycraHoBuin, uto cBOGOAHOE MaJECHUE SBIAETCA PABHOYCKOPEHHBIM NBH-
xwennem. OH Jorajancs, YTo MOXKHO Kak Obl «3aMeUTHTb» CBODOLHOE MajeHue,
M3ydas JIBHKEHHE LIapOB 110 HAKIOHHOMY xenoly. [Tpu aToM oH nonyuun dopmy-

2

at’
ay S=—.
2
[anuneit 06HapysKui, YTO WIAPB! OAWHAKOBOrO AHaMETPa, HO H3TOTOBJICHHbBIC

‘ 28
M3 Pa3HOTO MaTepHala JABHKYTCA MO Xke100y ¢ OMHAKOBEIM YCKOPEHHEM g = —-.
t

JlaHnblit GakT yuHTe b MOXET NPOJEMOHCTPHPOBATE Ha OMbITE.

Hrak, yckopenue cBo60aHO MaaloMX TEN HE 3aBHCHT OT MX Macchl. s npo-
BEpKH 3TO# runotesst [anuneii no npenanmio Habniogan nageHue co 3HaAMEHHTOM
Iuzanckod OalIHK pasaMYHBIX TeM: MyLIEYHOro AApa U MyIUKeTHOH mynu. Bee
Tena JOCTHTaJIN TOBEPXHOCTH NPaKTHYECKH OAHOBPEMEHHO.

Brocneactsuu OblaM co3aaHbl BaKYYMHBIE HACOCHI, KOTOPLIE MO3BOJHJIH OCY-
LECTBHTD B OTKaYaHHBIX TPyOkax AeHCTBHTENbHO CBOOOAHOE NaJieHHE TEN.

Ixcnepumenm 1

Tpybka Hblotona: B crexnsHno# TpyOke momeutaercs ApoGHHKa, Kycodek
npobku, nyluHka U T.4. Eciu nepesepHyTh TpyOKYy, To 6bICTpEE BCETO YNaaeT Apo-
OuHka, MeuleHHee — nyIIMHKa. Ecin ske BbikayaTh U3 TpyOKH BO3AYX, TO NyIUHHKA
6yner najare, He OTCTaBas OT APOOHUHKH.

— Iouemy Bo BTOopoM ciydae BCe Tejia MajaloT ogHoBpeMeHHO? (Jeuorcenue
RYUUHKY 300€pAHCUBALOCH CONPOMUBTEHUeM 8030yXd, KOmMopoe 8 mMeHvell
cmenenu ckasvl8anoCh Ha 08UNCeHUU OpobuHKU.)

Ha nosepxHocTH 3eMiH yckopeHue cBo60aHOTO NafeHus (g) MEHSETCS B npe-
nenax ot 9,78 m/c® na skBatope 10 9,83 M/c? Ha nomoce. [Ipu pelieHMH MHOHX
3a/1a4 MOXHO TMPUHHAMATH g BOMM3HM TMOBEPXHOCTH 3eMiH paBHbIM 9,8 M/C? win
naxe 6osee rpy6o 10 m/c2,

[Tpu nageHuu Ten B BO3yXe Ha UX JBHXKEHHE BIIMACT CONPOTHBIIEHHE BO3/lyXa.
[To3TOMY yCKOpeHHe TCi B ITOM Cliyuae yxe He paBHO g. ITpu 60nbLIMX CKOPOCTAX
COMpPOTHBIIEHHUE BO3/yXa CyLIECTBEHHO U €TO BIIHAHHEM HeNb3d npeHebpeyb.

ﬂeu.uceuue mena no 6epmuKanu 6Hu3
3anuiuem YPaBHEHHA Uit CKOPOCTH H NEpEMELICHNSA NPH PaBHOYCKOPEHHOM
IBHXEHHH C YYETOM, 4TO d =g :
=,2
p=v,+gt, S=vg+i
2
Mpu v, = 0 ckopocTk Tena B cBOOOAHOM MAJECHHH B NPOM3BONIbHBIA MOMEHT
BpEMEHH ¢ paBHa v = gt.
2

Ilyts npu v, = 0 paBen h= %— .
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B atoM cnyuae ckopocTs Tena B CBOGOZHOM MaficHHM MOC/IE MPOXOXNKACHHA
2h
nyTH h paBHa v = \/2gh , a NPOAO/KUTENBHOCTb NaJIEHNA ¢ = [— .
g

Hsuicenue mena, Gpowsennozo 6epmuKanbio e6epx
T.x. B BepxHeii To4ke CKopocTh v = 0, TO HayasibHas CKOPOCTh GPOLLEHHOro

v,
TCna v, = gt CJ'IC}IOB&TCJ’IBHO, BpeMA NoAbEMA: ¢ = 2. A CKOpPOCTb T€JIa B MOMEHT
4

BPEMEHH {1 v =V —gf
2

v,
MakcumanbHas BBICOTA MOABEMA Tella b= 2—° .
g

I1. YnpakHeHHs ¥ BONPOCH! AJis NOBTOPEHUSA

— Yro HasbiBaeTcs cBOOGOAHBIM NageHHeM Ten? IIpy kakuxX ycnoBuax nagexHue
TEN MOXKHO CYHTATh CBOGOAHBIM?

— Kaxum sBunom asmkenns ssnsercsa cBoboaHoe naaeHue ten?

— 3aBHCHT 1M YCKOPEHHE CBOGOAHOrO NajieH!s Ten oT Macchl?

— Kak u3mMeHHTCS yCKOpeHHe NaAaloLIero Tena, €C/IH TONKHEM Tello BHU3, CO-
O6IHMB eMY HaYaJIbHYEO CKOPOCTh?

— Hanuurure $hopmynsl, onuckiBaloLme cBOGOAHOE MageHHe Ten.

— C KaKkuM yCKOpeHUEeM IBHXeTCA Teno, OpouenHoe BBepx? UeMy paBHO H
KaK HanpaBJIEHO 3TO YCKopeHrue?

— YeM oObACHAETCA TO, YTO BCE TeJla, HE3ABHCHMO OT HX MAcChl, ABUXKYTCH KaK
NpH NaJCHKH, TaK U NPHU ABHXXEHHH Tena, GpoIeHHOro BEPTHKAIBHO BBEDX,
C OAMHAKOBBIM YCKOpeHHeM?

— Y4HTBIBaETCA TN CONPOTHBIEHHE BO3AYXa B MOJNY4YEHHBIX Bhille HopMynax,
OMMCBIBAIOLIHX CBOGOAHOE NajicHHE K ABHXKEHHE TeNa, GpOILEHHOro BEpTH-
KaJbHO BBepX?

— Hanummre dopmyiel, onucsiBatolye ABHKEHHE Tesa, GPOILIEHHOTO BEPTH-
KaJIbHO BBEPX.

Bonpocsi MOryT ObITh HCIO/IB30BaHBI Ha CIIEAYIOLIEM YPOKE B KaUECTBE MOBTO-

peHu.

I11. Pewienne 3anau

3aoaua 1

Teno nanpaer ¢ BbicoTsl 57,5 M (v, = 0). CxonBKO BpEMEHH NAJAET TEJIO M KAaKOBa
€ro CKOpOCTh NPH yAape 0 3eMIIo?

(Omsem: t =3,4 c, v=34 m/c.)

3adaua 2

Crpena BbinylieHa H3 JyKa BEPTHKAIBHO BBEPX C HaYaJbHOH CKOPOCTBIO
v,= 30 M/c. Ha kaKy!o MakCHMaJIbHYIO BBICOTY NIONHHMETCS CTpena?

(Omeem: h =45 m.)

3aoaua 3

Teno ceoboano nagaer ¢ BuicoTsl 20 M Hax 3emiteit. Kakosa ckopocTs Tena B

MOMEHT yzapa o 3emmo? Ha kaxoii BbICOTE €ro CKOPOCTh BABOE MEHbILE?
(Omeem: v=20 m/c, h=15m.)
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JomalHee 3ananue

1. Boiyunts §13, 14;

2. BoINOMHUTD yipaxKHenus 13, 14;

3. OTBETHTD Ha BOTIPOC MUKDOTECTA:

M3y 6polieH BEpTHKABHO BBEPX CO CKOPOCThIO 20 M/c. Ha kakoe pacctosnue
OT MTOBEPXHOCTH 3EMJIH OH yAaIUTCA 32 2 ¢?

a) Ha 60 M; 6) Ha 40 m;
B) Ha 20 M; r)Ha 10 m.
Ypok 15

3aKoH BCEMHPHOIO TATOTEHMS.
Yckopenune ¢cBoGoaHOr0 najeHUn Ha 3eMiie H APYTHX MJIAHETaX

Lens ypoxa:
H3yunth 3aKOH BCEMHPHOTO TATOTEHHA, TOKAa3aTh €ro MPaKTHYECKYIO 3HauM-
MOCTb.

Xoa ypoka
1. IoBTopenue. IIpoBepxa noMalIHero 3aganus

— Yo Ha3biBaeTCs CBOOOAHBIM NageHUeM Ten?

- Yo Takoe ycxopeHue cBOGOAHOro naaeHus?

— IloueMy B BO3yxe KycoueK BaThl MaJaeT C MEHBILIUM YCKOPEHHEM, YEM Ke-
JIe3HbIH Wwapuk?

— Kro nepBbiM npHiuen x BHIBOAY O TOM, YTO CBOCOAHOE NaaeHUe ABISETCA
PaBHOYCKOPEHHbBIM ABHXEHUEM?

— JeiicTByeT /1M cHiIa TAXKECTH Ha NMOAGPOLIEHHOE BBEPX TENO BO BPEMs €ro
noabeMa.

— C KaKkHMM YCKOpEHHEM ABHXKETCA MOACpOUIEHHOE BBEPX TENO MpPH OTCYT-
CTBHH CONPOTHUBIICHHA BO3AYXa. Kak MEHAETCA NPH 3TOM CKOPOCTb JABHIKE-
Hus Tena?

— Or uero 3aBHCHT HauGONbILAs BHICOTA MOAbEMA GPOLICHHOrO BBEPX TENa B
TOM CIy4yae, KOrja CONpoTHBIEHHEM BO3IyXa MOXHO npeHe6peyn?

II. CamocTonTennbHas paGora
I sapuanm

1. B Tpy6xe, u3 koTOpO#i OTKa4aH BO3XYX, HA ONHON M TOH e BLICOTE HAXOUATCA
npobuHKa, npobka U nTHube nepo. Kakoe U3 Ten ObICTpee NOCTHUTHET AHA TPYOKu?

a) 1poOuHKa;

6) npoGka;

B) NITHYbE TEPO;

r) 6ce meaa 0ocmueHym OHa OOHOBPEMEHHO.

2. Yemy paBHa cKOpOCTb CBOOOAHO Nafatolero Tena yepes 4 cexynant? (v, = 0 m/c,
=10 m/c?)

a) 20 m/c; 6) 40 m/c;

B) 80 M/c; r) 160 m/c.
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3. Kaxoii myTs npoiiaer ceoGoano nanatoinee Teno 3a 3 cekyHan? (v,= 0 m/c,
g =10 m/c?)

a) 15 m; 6) 30 M;

B) 45 M; r) 90 m.

4. Kakoif myTs npoiiger cBoGoaHO Majaoumiee TEIO 33 MATYIO CEKYHAY?
(v,= 0 m/c, g= 10 M/c?)

a) 45 m; 6) 125 m;

B) 50 Mm; r) 250 m.

5. Teno GpolueHO BepTHKANLHO BBEPX cO ckopocThio 30 M/c. UeMy pasna Mak-
cHMaJbHas BbicoTa noxsema? (g =10 m/c?)

a)22,5m; 6) 45 m;
B) 30 M; r) 180 M.
11 sapuanm

1. B Tpy6ke c Boanyxom npu arMochepHOM MaBJICHHM HA OAHOM U TOH Xe BhI-
coTe HaxoasTca ApobuHKa, Mpobka K nTHybe nepo. Kakoe u3 stux Ten 6sicTpee
JOCTHIHET AHa TPYOKH NnpH najgeHun?

a) Opobunka,

6) npobxka,

B) ITHYbE NEPO;

r) BCe TeNa AOCTHTHYT JHA OXHOBPEMEHHO.

2. Yemy paBHa ckopocTs cBOGOHO Nanaromero Tesa yepes 3 cexyuan? (v,= 0 m/c,
g=10m/c?)

a) 15 M/c; . 6) 30 m/c;

B) 45 M/c; r) 90 M/cC.

3. Kakoii nyTs npofiner ceoGonHo najatolee Teno 3a 4 cexynan? (v, = 0 m/c,
g=10m/c?)

a) 20 m; 6) 40 M;

B) 80 m; r) 160 M.

4. Kaxoit myTs npoiizeT cBoGozHo nazaloliee TeN0 3a ceapMylo cexyriy? (v,= 0 m/c,
g=10m/c?)

a) 65 m; 6) 70 m;

B) 245 M; r) 490 M.

5. Teno GpoLeHO BEPTHKAIBHO BBEPX CO CKOPOCThIo 20 M/c. Yemy paBHa Mak-
cuMaJibHas BbicoTa noasema? (g = 10 m/c?)

a) 10 m; 6) 20 m;

B) 40 M; r) 8 M.
I1. HoBhbi# MaTepuan

JHarckuit acrpoHom Tuxo Bpare, MHorHe roapl Habnionas 3a ABHXCHHEM TINIa-
HET, HaKOTIN MHOTOYHCIIEHHBIE JaHHbIE, HO HE CyMel Hx o6paboTaTs. 310 caenan
ero yuenuk Horaun Kennep. Henonb3ys unero Konepuuka o reTHoneHTpHUueckol
CHCTeMe M pe3ynbraThl Habmoaenuit Tuxo Bbpare, Kennep ycranosui 3akoHb! ABH-
xeHua nnaner Bokpyr Conuua. Ho Kerutep He cyMen 0ObACHHTD JMHAMHKY JBH-
xeHHs. IoueMy nnaneres: obpauatorcs Bokpyr ColHIla HMEHHO MO TaKHM 3aKo-
Ham? Ha atot Bonpoc cymen orBeruts Mcaak Hb10TOH, HCIIONB3Y10 3aKOHBI IBHXKE-
HH, YCTaHOBJEHHEIE Kermepom, H o1imne 3aKoHbI JUHAMHKH.
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Hp1oTOH npeanonoxun, 4yTo psa ABIEHHU, Ka3aJloch Obl, He UMEIOLIUX HHYEro
obiuero (naaeHxe Ten Ha 3emiio, obpalueHHe naaHet BOKpyr ConHua, ABHKEHUE
JlyHsl BOKpYT 3eMH, NPHJIMBBI H OT/IMBEI H T.A.), BbI3BaHbI OHOI npuUuHHOi. [Tpo-
BEAs MHOTO4MCNIeHHble pacyeTsl, HbioTOH npHiuen k BBIBOAY, 4TO HeGeCcHbIE Tena
NPUTArMBAIOTCA APYT K APYrY C CHJIOH, NpAMO MPONOPLUUOHANLHON pou3Bese-
HHIO UX Macc ¥ 06paTHO NPONOPLIMOHANLHOMN KBAaAPATy PACCTOSHHUS MEXIY HUMH.
IMoxaxeM, kax Hbl0TOH MpHILIET K TakOMY 3aK/TIOYEHHIO.

U3 BTOpOro 3akoHa AMHAaMHKH CJEAYeT, YTO YCKOpEHHe, KOTOpoe Moaydaer
TEo Mnoj ACHCTBHEM CHIIbI, 0OpaTHO MPONOPLHOHANLHO Macce Tena. Ho yckope-
HHE cBOGOIHOrO NafieHHS He 3aBHCUT OT Macchl Tena. ITO BO3MOXKHO TOTBKO B TOM
ciy4ae, €ClIH CHIIa, ¢ KOTOPOit 3eMJIs NPHTATHBAET TEJIO, H3MEHAETCA NMPONOPLHO-
HaJIbHO Macce Tena.

Tlo TpeTbeMy 3aKoHY CHIIBI, C KOTOPLIMH B3aUMOIEHCTBYIOT TeNa, paBHbl. Eciu
cHia, ieHCTBYIOWAs Ha OHO TeJlo, NPONOPLIMOHAIEHA Macce 3TOro Tena, TO paB-
Has eif cuna, JelCTBYIOLIas Ha BTOPOE TENO, O4EBHIHO, MPONOPLHOHANBHA MacCe
BToporo Tena. Ho cunbl, aefictyroune Ha 00a Tena, paBHbL, CACA0BATENbHO, OHH
NPONOPLHOHANLHBI Macce U MIEPBOro M BTOPOTO Tena.

HstoToH paccunTan oTHoweHHe paguyca opouTsl JlyHsl k paauycy 3eman. OT-
HOLLCHHE paBHANOCH 60. A OTHOLLEHHE YCKOPEHHUs CBOOOAHOrO NaAcHU Ha 3eMic
K UEHTPOCTPEMHTENBHOMY YCKOPEHHIO, C KOTOPBIM 00paluaercs BOKPYr 3emiH
Jlyua, paBusanocs 3600. CnenoBarensHO, yCKOpeHHe 00paTHO MPONOPLHOHATILHO
KBApaTy PacCTOSHUS MEXIY TEJIaMH.

Ho no Bropomy 3axoHy HbloToHa cuia M yCKOpeHHe CBA3aHbI IPAMOii 3aBHCH-
MOCTBI0, CJIEOBaTeNbHO, CHJIa 0OPaTHO MPOMOPLHOHANbLHA KBaAPATy PACCTOSHUSA
MEeXIy TelaMH.

Hcaak HproTOH OTKpBLI 3TOT 3aKOH B Bo3pacTe 23 JIeT, Ho 9 nieT He nyOnukoBan,
TaK Kak HEBEPHbIE JAHHBIE O PaCCTOSHUHU Mexay 3emeit u JIyHOH He NoATBEpKaa-
sm ero uzero. Y tonsko korga 6b110 yTOUHEHO 310 paccTosHue, HbloToH B 1667 1.
ony6IHKOBa 3aKOH BCEMHPHOIO TATOTEHHUS.

Cuna rpaBHTalMOHHOTO B3aUMOXEHCTBHS ABYX Ten (MaTepHasIbHBIX TOUEK) C
MaccaMH m, W m, paBHa:

mm,
o’

rae G — rpaBUTalHOHHAs TIOCTOAHHAA, ¥ — PACCTOSHHE MEXY TEaMH.

I'paBuTaLIMOHHAsA NOCTOSHHAA YHCIIEHHO PaBHA MO/YJIIO CHITbl TATOTEHHS, Aei-
CTBYIOLIEH Ha Teno Maccoit | Kr co CTOPOHBI APYroro Tesa Takoif sxe MacCel Npu
PacCTOSHUH MEXY TelaMH PaBHOM | M.

BriepBbie rpaBUTallHOHHAs NOCTOSHHAs ObLUTa H3MEPEHA aHITIHIICKUM PU3MKOM
I". KaBenauiem B 1788 r. ¢ nomolsio npubopa, Ha3biBAEMOTO KPYTHABLHLEIMH BE-
camu. I, KaBenauiu sakpenun 18a MaIeHBEKMX CBHHIIOBLIX 11apa (AMaMETpoM 5 cM
U Maccoit 775 r Kxaxabli) Ha IPOTHBOMONOXKHbIX KOHLIAX ABYXMETPOBOIO CTEPXKHS.
CrepkeHb 6bl1 MOABELLIEH HAa TOHKOH NMpoBoJIoKe. [[Ba 601BILMX CBUHLIOBBIX 11apa
(20 cM guameTpoM M Maccoii 45,5 kr) 6iM3K0 TOABOAMIINUCE K MaJleHbKUM. CHITbI
NPUTSHKEHHUSA CO CTOPOHBI GONBLUMX LIAPOB 3aCTABMASAIN MATIEHbKHE fIEPEMELLIATECS,
TNpH TOM NPOBONIOKa 3aKpy4HBasack. CTeneHb 3aKpy4YMBaHUs Oblna MEPOI CHIIb,
JeHcTBytoleH Mex Ay wapaMi. DKCIEPHMEHT NOKa3al, YTO rPaBUTAllHOHHAS MO-
TosiuHasA G = 6,66 - 107" H-m¥/kr2.

F=G
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Ipedenst npumenumocmu 3aKona

3aKoH BCEMHMPHOIO TATOTEHMA NPUMCHHM TOJIBKO JUIS MaTCPUANIbHBIX TOYEK,
T.e. U8 TeJl, pa3Mepbl KOTOPBIX 3HAYHTENLHO MEHBIUE, YEM PACCTOSHHA MEXIY
HHMH; Ten, uMelolMx GopMy Iapa; mwis wapa GoMbIIoro paauyca, B3aHMoaeH-
CTBYIOLIETO C TE1aMH, pa3Mepbl KOTOPbIX 3HAYHTENBHO MEHBLIE Pa3MEPOB 1uapa.

Ho 3akoH HenmpuMeHMM, HanpuMep, IS B3aHMOACHCTBHA OGECKOHEUHOTO
CTEpXKHA M Wapa. B 3ToM ciyyae cuna TArOTCHHs 06paTHO MPOMOPUHUOHAILHA
TOJIbKO PACCTOSHHIO, @ HE KBaApaTy pacCTOAHHA. A CHJIa IPHTAKEHUS MEXIY Te-
710M 1 6eCKOHEYHOM MIOCKOCTHIO BOOOIIE OT PACCTOAHHUSA HE 3aBUCHT.

Cuna maxcecmu
YacTHbIM CiiyuaeM IpaBHTaLMOHHBIX CHJI ABJISETCSA CHIA MPHTDKEHUS Tel K

3emie. 3Ty cHily Ha3bIBAlOT CHIOH TAXKECTH. B 3TOM cimyyae 3aKoH BCEMHMPHOTO
TATOTCHHS UMeEET BHA:

F, T= G_ﬂz ’
(R+h)
rae m — Macca Tena {krj,
M — macca 3emnn [kr],
R — papuyc 3emnu [M],
h — BBICOTa HaJl MOBEPXHOCTHIO [M].

' mM
Ho cuna tsoxectu F=mg, orciona mg =G (Th—)z , a ycKopeHHe cBoboaHoro
+
najieHus g =- GM
&= Remy?
G N 2
Ha nosepxHocth 3emnn (h=0) g = - =9,8m/c”.

RZ

Ycxopenue ceo6oonozo nadenusn 3asucum
¢ OT BBICOTHI HaJl MOBEPXHOCTHIO 3EMIH;
¢ OT WHPOTHI MECTHOCTH (3eMIf — HEUHEpIHAJIbHAA CHCTEMA OTCYETA);
¢ OT ILIOTHOCTH NOPOA 3€MHO#H KOPEI;
¢ or ¢popmbl 3emMiH (IPHIUTIOCHYTA Y TIONIIOCOB).
B npuBeneHHof Beile GopMysie A1 g NOCNEAHNE TPH 3aBHCUMOCTH HE Y4YHTBI-
Batotcs. [Tpu 3TOM elle pas noguepKHEM, YTO YyCKOPEHHE CBOOOHOrO NaAcHUs He
3aBHCHT OT Macchl TeJla.

Ipumenenue 3axona npu omxpeimuu Hoesix naanem

Korna 6b11a oTkphiTa nIaHeTa YpaH, Ha OCHOBE 3aKOHa BCEMHPHOTO TATOTEHHS
paccunTany ee opbury. Ho ucTuHHas op6HTa MiaHeTsl He COBMaJia C PacueTHOM.
Ipennonoxunu, yTo BO3MyLIeHHE OPOUTHI BHI3BAJIO HUIMYHEM ELLE OQHOM MIaHe-
Tbl, HaxXoALeEHCs 32 YpaHOM, KOTOpas CBOEH CHIOH TATOTEHHA H3MEHSET €ro op-
6uty. UtoObl HANHTH HOBYIO IIZHETY, HEOOXOAUMO OBLIO PELIHTL CUCTEMY M3 12
nuddepeHUHanLHBIX ypasHeHui ¢ 10 HeM3BeCTHBIMU. DTy 3a/1a4y BBINOIHHII aHr-
AUACKUH CTYACHT AlaMC; PELLIEHHE OH OTNIPABUII B AHIIIMICKYIO aKaJIEMHIO HayK.
Ho Tam Ha ero pabory He o6paTiin BHMMaHKA. A ppaHuy3cknii MaTemarnk Jlese-
pbe, PELUHB 33/1a1y, 110CJIa pe3y/IbTaT HTaIbSHCKOMY acTpoHomy ["anne. U tot, B
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TIEPBbIii K€ BEUEp HaBeds CBOKO TPYOy B YKa3saHHYIO TOUKY, OOHapy»XHJ HOBYIO
nnanery. Eit nanu nassanne HenryH. ITono6HeIM e 06pasom B 30-e roasl Asajuaro-
ro Beka 6bina oTkpbiTa M 9-1 nnanera ConHeyHo# cucteMsl — [LnyToH.

Ha Bonpoc o Tom, kakoBa npupona cui Tarorenns, HototoH oteeuan: «He
3Hal0, a THIOTE3 U3MBILIATD HE XKENao».

111, YnpaxkHeHus1 # BONPOCHI 1151 MOBTOPEHUS

— Kak popmynupyetcs 3akoH BCEMHPHOI'O TATOTCHHA?

— Kaxoit Bun nmeer gopmyna 3akoHa BCEMHPHOTO TATOTEHHS UTA MaTepHalib-

HbIX TOYEK?

— Yro HasbBAlOT rpaBHTaLHOHHOH mnocrosHHOH? Kakoit ee dusmueckuii
cmbicn? Kakoso 3nauenne B CH?
Yto Ha3bIBaeTCA rPaBUTALMOHHBIM noseM?
3aBHCHT JIH CHJIa TATOTEHHS OT CBOHCTB Cpe/bl, B KOTOPOH HaxoaATcs Tena?
3aBHCHT JI YCKOpEHHE CBOGOJHOrO NajeHus Tena OT ero Macchl?
— OnuHAaKOBa M CHJIa TAXKECTH B PA3IMHYHBIX TOYKAX 3EMHOIO Lapa?
O6bsicHHTE BNHSHKUE BPALLIEHHA 3eMITH BOKPYT OCH Ha YCKOpPEHHE CBOOOLHO-
O MafieHus.
Kak n3MeHnseTcs yckopeHue cBOGOHOTO NaacHUs NpH yAaNeHHH OT MOBEPX-
HOCTH 3emuu?
Iouemy Jlyna ne mamaer Ha 3emmo? (Jlyna obpawaemcs eéokpyz 3esnu,
Yyoepocueaemasn cuaou npumsaxcenus. Jlyna ne nadaem na 3emnro, nomomy
Ymo, uMesn HauyanbHylo cKopocms, deudcemcs no unepyuu. Ecau npexpa-
mumecsa oeilicmeue cunvl npumsdcenus Jlynot k 3emne, JIlyna no npsamou au-
Huu ymuumcs 6 6e30Hy kocmuueckozo npocmparcmea. Ilpexpamucy 06u-
cenue no unepyuu — u Jlyna ynana ot Ha 3emuo. Iladenue npodoixcanoce
6b1 uemeepo cymok OesamHadyame 4acos NAMbOECAmM Hemwipe MUHymol
cemb cexyno. Tak paccyuman Holomon.)

IV. Pemienne 3agau

3aoaua 1

Ha xakom paccTosiHuy cHna NpuTsXXEeHUs JBYX IAPHUKOB MaccaMu 1o | r paBHa
6,7- 10" H?

(Omeem: R = 1 M.)

3adaua 2

Ha kakyto BbICOTY OT MOBEPXHOCTH 3eMITH MOAHAICH KOCMHYECKHH Kopabib,
ec/i npubopsl OTMETHITH YMEHbLIEHHE YCKOPeHHs CBOOOAHOIO nageHus 10 4,9 m/c2?

(Omeem: h = 2600 xm.)

3adaua 3

Cuna tarorenus mexay asyms wapamu 0,0001 H. Kakosa macca onnoro us
1IApOB, €CITH PACCTOSHHE MEXKAY MX LIeHTpaMu | M, a Macca apyroro wapa 100 xr?
(Omeem: npumepHo 15 TOHH.)

JlomalHee 3aganue
1. Bolyuuts §15, 16;
2. Beinonuuts ynpaxuenue 16 (1, 2);
3. s xenatomwux: §17.
4. OTBETHTB Ha BONPOC MHKPOTECTA!
Kocmuueckas pakera ynansercs ot 3eman. Kak H3MEHHTCA CHa TATOTEHHS,

|
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AeliCTBYIOLIas CO CTOPOHBI 3eMIIH Ha PAKETY, PH YBEAHYEHHH PaCCTOAHHKS 110 UEH-
Tpa 3emnu B 3 paza?

a) yBeIMUUTCA B 3 pasa; 6) yMeHBIIHUTCA B 3 pasa;
B) YMeHbIIMTCA B 9 pas; T) HE U3MEHHTCH.
Ypoxk 16

IIpamonnHeiinoe H KPHBOIHHEHHOE IBHKEHHE.
JIBHKEeHHe Te1a N0 OKPYKHOCTH

Henu ypoxa:
PaccmoTpeTs 0co06eHHOCTH KPHBOHHEHHOTO ABHKEHUA U, B HACTHOCTH, JABHIKE-

HUS 110 OKPY>KHOCTH. BBECTH NOHATHA LEHTPOCTPEMUTETIBHOTO YCKOPEHHA U [IepHoaa
obpaiueHus.

A Xon ypoxa
I. IToBTopenue. IpoBepka fomalIHero 3aJaHHA

Ycemuwiii onpoc:

— Yt0 65110 Ha3BaHO BCEMHPHBIM TATOTEHHEM? |

— Kak nHaue Ha3bIBaIOTCS CHIIbI BCEMUPHOIO TATOTEHNA?

— KT0 OTKpBINI 32aKOH BCEMHPHOTO TATOTEHUA?

— Kak unraercs 3akoH BCEMHPHOrO TATOTEHH:A?

— 3anunre GopMyity, BbIpaXaloILyHO 3aKOH BCEMHPHOTO TATOTEHHA. B kaknx
CITy4asX MOXKHO NIPUMEHATB 3TY hopmyny?

IputaruBaercs 11 3eMiA K BHCALLIEMY Ha BeTKe 00Ky ?

BepHo 11, 4TO NpHTAXeHHE Ten K 3eMiie ARNsIeTCA OTHUM H3 IPHMEPOB BCe-
MHPHOTO TArOTEHHA?

Kakx MeHseTcs cula TSKeCTH, AeHCTBYIONIAsA Ha TENO, TPU ero yJajleHHH oT
MOBEPXHOCTH 3eMnu?

B kaxoMm ciy4ae cunia TSDKeCTH, AeHCTBYIOIAs HA OQHO H TO Xe Teno, Oyaer
GonblueE: €CNH 3TO TENO HAXOAMTCA B 3KBaTOpHAIbHON obnacTh 3emiun niu
Ha oxHoMm u3 nomocos? IMoyemy?

~ Yro Bl 3HaeTe 06 yckopennu ceoboaHoro nanenus Ha Jlyne? Cpasnure g, n g, .

ITucomennan nposepounan paboma

1. Kakas 13 npuBeaeHHBIX HHXeE (HOPMYIT BRIpaXKAeT 3aKOH BCEMHUPHOTO TArOTEHHA?
a) F = ma, 6) F= u N;
mm.
B) F=G—L=%; r) F =-kx;
RZ x
[l) Cpelly OTBETOB NPABHJILHOIO OTBETA HET.

2. Kocmuueckuit kopabnb ynansercs ot 3emin. Kak uaMeHuTcs cuna tarore-
HHsl, IeHCTBYIOLIAA CO CTOPOHBI 3EMIIH Ha PaKeTy, IPH YBETHYEHHH PACCTOAHHA 10
neHTpa 3emiu B 2 pasza?

a) HE U3MEHHUTCH; 6) ymeHbiuMTCH B 2 pasa;

B) YBEJIMYMTCA B 2 pasa; T) ymeHbwumca 8 4 pasa;

2) YBEJIMYHTCA B 4 pasa.
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3. Bokpyr nuianHeTsi Maccoii M ABHxkeTCs CyTHUK Maccoii m. Kakoe yTBepikae-
HHE O CHJIE TP@BUTALMOHHOTO MPHTSHKEHH, AEHCTBYIOILETO CO CTOPOHBI MAAHETHI
Ha CNYTHHK, NPaBHILHO?

a) psAMO NPOMOpUHOHAIbHA Macce M U He 3aBUCHT OT MacChl /7,

6) 11psAMO NMPONOPLIMOHAILHA MAcce M U HE 3aBUCHT OT M,

B) NpAMO NPONOPYUOHANBHA Npou3eedeHuio macc m - M,

r) IpAMO NPONOPLIMOHAIBLHA YACTHOMY MacCC;

1) He 3aBHCHT HH OT M, HH OT m.

4. Tlpu cBOOOAHOM MAZCHWH C KPHIILK JOMA LIEJIOTO KUPMHYaA OH AONETAET 10
3emnu 3a 2 c. Ckonbko BpeMEHH OYAET AMHTLCA NAJEHHE C TOI XKE KPBIILH NOJIO-
BHHKM KMpniHya?

a) 2 ¢ 6)4dc;

8) 242 ¢; rle.

5. Macca Jlyus! npuMepHo B 81 pa3 MeHsie Maccs! 3eman. YeMy paBHO OTHO-
1IEHHE CHJTbI BCEMHPHOTO TAroTeHus F,, aeicTyrouteli co cTOpoHbl 3emMiu Ha
Jlywy, v cune F,, neficteytomeit co ctoposst Jlynel Ha 3emmio?

a) 1/81; 6) 1/9;
B) 1; r9;
n) 81.

I1. HoBblii MaTepuaa

B npupozne ¥ B TEXHHKE OUEHb YAaCTO BCTPEYAIOTCA ABHXXEHHSA, TPACKTOPHH,
KOTOPBIX NPEACTABAAICT CO00H HE NPAMBIE, a KPHBbIE IMHUH. 3TO KPUBOJIMHEHHOE
nsuxenne. 1o KpUBOMMHEHHBIM TPAGKTOPHAM ABHXKYTCS B KOCMHY€CKOM Mpo-
CTPaHCTBE MJIAHEThI H HCKYCCTBEHHbIE CIyTHHKH 3€MJIH, a Ha 3eMJIc — BCEBO3-
MOXHBIE CPEACTBa TPAHCTIOPTA, YAaCTH MALIMH H MEXaHU3MOB, BOAbI PEK, BO3AYX
aTMocdepsi B T.4.

Ecnu npwxarh K BpallaroeMycs TOYHIbHOMY KaMHIO KOHELl CTallbHOrO npy-
THKa, TO PaCKaJIEHHbIE YaCTHLIbI, OTPHIBAIOLLMECS OT KaMHs, OyAyT BUAHBI B BUAE
MCKp. DTH 4aCTHLB! JIETAT C TOH CKOPOCTBIO, KOTOPOH OHU 06nagany B MOMEHT
OTpBIBA OT KAMHS. XOPOLLO BHIHO, YTO HANPABJICHHUE ABHXXEHHA HCKP COBNAACT €
KacaTe/bHON K OKPYXKHOCTH B TOi TOUKe, IJle NPYTOK KacaeTcsl kamHsa (puc. 36).
[To kacaTenbHON ABUXKYTCA OPBI3rH OT Konec OYKCYHOIEro aBToMobuns.

TakuM 06pa3oM, MFHOBEHHAsA CKOPOCTB TeJla B Pa3HbIX TOYKAX KPHBOJHHEH-
HOI#1 TPAEKTOPHH UMEET pa3fiuyHOe HanpaBneHue. [1o MOAYIHOo )Ke CKOPOCTL MOXKET
OBITH BCIOlY OIMHAKOBA HITH M3MEHATBCA OT TOUKH K TOUKE.

Ho naxe, eciv MOIy/b CKOPOCTH HE H3MEHAETCH, €€ HEb3A CYHTATh MOCTOAH-
HOii. CKOpPOCTh — BEKTOpHaA BenuynHa. g BEKTOPHOH BEJIHYHHBI MOIYNIL U Ha-
NpaBIEHUE ONMHAKOBO BaxkHbl. KpuBONMHEHHOE ABIKEHHE — 3TO BCCIIa ABHXKE-
HHE C YCKOPEHHEM, aXKe ECIH MO MOAYJIIO CKOPOCTh MOCTOSAHHASL.

HTak, IycTh y HaC €CTh HEKOTOpAsi CII0XKHAA KPHBOIHHEHHAA TpackTopHs (puc. 37).

W3 pucyHKa BHIHO, YTO OTAENbLHbIE YaCTH KPHBOIHHEHHON TPaeKTOPHH Mpea-
CTaBNAIOT CO6OH MPHOMTH3NTENBHO JYTH OKPYXKHOCTEH. BBIXOAHT, YTO ABHKEHHE
no mo6oit KPHBONMHEHHOH TPaEKTOPHH MOXHO NPEACTaBHUTH KaK ABHXECHHE IO
ZlyraM HEKOTOpBIX OkpyxHocTeii. [ToaToMy 3a/1a4a NOMCKa YCKOPEHHs NPH PaBHO-
MEPHOM KPHUBOJIHHEHHOM JBHKEHHUH CBOAUTCA K OTBICKAHHIO YCKOPEHHA MPH PaB-
HOMEPHOM ABH)XXCHHM TEIIA IO OKPYXXHOCTH.
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Puc. 36 Puc. 37 Puc. 38

YckopeHHe Tena, paBHOMEPHO ABMKYILEr0Cs 110 OKPY)KHOCTH, B 11060 Touke
LIEHTPOCTPEMHUTEIBHOE, T.€. HANPaBJIEHO MO PafANYCY OKPY>KHOCTH K ee LeHTpy. B

mo06oii TouKe BEKTOP YCKOPEHHS NEPIEHINKYIAPEH BEKTOPY CKOPOCTH (pHC. 38).
2
v .
Moznyiib UEHTPOCTPEMHUTENLHOIO YCKOPEHHA g, = rE TAE V — JINHEHHas CKo-

pOCTB Tefa, a R — paauyc OKpYKHOCTH.

JIBHO)KEHHE MO OKPY>KHOCTH 4YacTO XapaKTEPU3YIOT HE CKOPOCTHIO IBHIKECHHS, a
NPOMEXKYTKOM BPEMEHH, 3a KOTOPBIi TENO COBEPIIACT OMH MONHBIH 060poT. ITO
BEJIHYHHA HAa3bIBACTCs nepuodom obpauienun n obosnadaercs 6ykpoii T. Haitnem
CBA3b MEXAY Nnepuonom obpaweHus T 1 MOZYy/NeM CKOPOCTH NPH paBHOMEPHOM

S_S
OBWKEHHHU MO OKPYXKHOCTH paguyca R. Tk. v= 7 = 7 a nyTh S paBeH JUIHHE

OKPY)KHOCTH: S =27R ,TO v= z’;ﬁ

JBHxeHHE TeNa N0 OKPYHHOCTH MOXKHO 0XapaKTEPH30BaTh CLLIC OJHOH BENH-
4yKHOMH — 4yncioM 060poToB B equHULY BpeMeHH. Ee HasbiBaloT yacmomoii o6pa-
IEeHHd 7)

pel
L.

Enunnuei uamepenus vacrorsl (11 ]=c' =Tu.

H1. YnpaxHeHHn u BONPOCHI AJIf IOBTOPEHHS
— Kak HanpasieHa MrHOBEHHast CKOPOCTB NIPY KPHBOTHHEHHOM ABHXKEHHHU?
— Yo Ha3bIBaETCA JIMHEHHOH CKOPOCTBIO TeJIa MPH €TI0 ABHXXEHHH 110 OKPYK-
HOCTH?
— Uro Ha3piBaeTCA NEPHOIOM H YaCTOTOH obpaiueHus.
— Kax 5Tn BeTHUHHbI CBA3aHBI MEXAY CO00#?
Kak HanpaBieHO yCKOpEHHE Tela, ABHAKYLIEroCs N0 OKPYXHOCTH C NOCTO-
AHHOH 110 MOAYJTI0 CKOPOCTHIO?
MOXHO JIH CUMTATh LEHTPOCTPEMHUTENIBHOE YCKOPEHHE TIOCTOSHHBIM, @ PaB-
HOMEPHOE JIBUKEHHE N0 OKPY)KHOCTH PABHOYCKOPEHHBIM?
Ecnu npu nBrkeHHH TeNa N0 OKPYKHOCTH MOAYIIb CKOPOCTH H3MEHSETCH,
OyneT nu yCKOpEeHHE Tesla HaNpaBlIeHOo K LICHTPY OKPYXXHOCTH?
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IV. Pelienne 3a1ay4

1. TounnbHbiit kpyr paauycom 10 cM genaer oaul obopor 3a 0,2 c. Haiigute
CKOPOCTb TOYEK, HanGonee yAaaeHHbIX OT OCH BpalleHHS.
(Omeem: 3,1 m/c.)

2. ABTOMOOMIb ABMXKETCA MO 3aKPYIIEHHIO Aopory paanycoM 100 m. Yemy
PaBHO LEHTPOCTPEMHTENIBHOE YCKOPEHHE aBTOMOGHIIA, €CJIH OH IBHXKETCS CO CKO-
pocTbio 54 kM/u?

(Omeem: a =2,25 m/c?.)

3. KakoBa CKOpOCTB ABHXEHHA aBTOMOOHIIA, €CIIM €ro Koneca paguycom 30 cm
nenatot 600 060poTOB B MHHYTY?

(Omsem: npumepHo 19 M/c.)

4. Ilepron obpaleHHs MepBOro KOCMM4ECKOro kopabns — cnyTHuka 3emau
«BocTtok» paBHsnocs 90 munyT. CpeaHsas BBICOTa CIyTHHKA Haj 3emieil Obuia
paBHa 320 xM. Pagnyc 3emnu 6400 kM. Berunciurs cKOpocTb KopaGiis.

(Omeem: v=178 xM/c.)

Jlomamnee 3aganue

1. Botyuuts §19, 18;

2. Ynpaxuenue 18 (1, 2, 5); :

3*. Teno, ABHrasAch MO OKPYXHOCTH C MOCTOAHHOMN O MOIY/IIO CKOPOCTBIO,
COBepLIaeT NMoNoBUHY obopoTa. OnpeaenuTe OTHOLIEHHE MOAYIEH CpeaHero u
UEHTPOCTPEMHTE/ILHOIO YCKOpeHus. (Omsem: a.,/a, =2/ .)

Ypoxk 17
HcKyceTBeHHbIE CIYTHHKH 3eMJIH

Lens ypoka:
OGBACHUTL 3HaYEHHE NEPBOii KOCMHUYECKON CKOPOCTH, HAyUHTh €€ HAXOAHTb.

Xoza ypoka

1. [ToBTOpenue. IIpoBepka HoMalIHero 3aJaHHA
— C noMoMbIO KAKOTO ONbITa MOXKHO YOEAUTLCA B TOM, YTO MTHOBEHHAs CKO-
POCTb Tena, ABHIKYLUETOCs [0 OKPYXKHOCTH, B 11060 TOUKE 3TO#H OKpYKHOC-
TH HalpasJjieHa 10 KacaTebHOl K Hel?
— Kyna nanpasneHo yckopeHHe Tea npu ero ABHKCHHH 110 OKPY>KHOCTH C 110-
CTOsIHHOH No Mozyo ckopocTbio? Kak HasbiBaeTCs 310 yckopeHHe?
— Tlo Kkaxoit gopMyse MOXKHO BBIYMCIIMTL MOAYTb BEKTOpPa LECHTPOCTPEMHU-
TEJILHOTO YCKOpEeHUA?
IL. IIncbmenHan nposepouHas paGora 2
Bapuaum I

1. Teno aBukeTcss paBHOMEPHO 1O OKPY)KHOCTH B Ha-
NpaBJICHHHU N0 4acoBo# cTpenke (puc. 39). Kak Hanpaenex
BEKTOP YCKOPEHHs NPH TaKOM ABHXKEHNH? 4
a) l; 6) 2;
B) 3; r)4. Puc. 39
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2. ABTOMOOHITL ABHKETCSA HA TIOBOPOTE IO KPYTOBOH TPAEKTOPHH paauycoM 50 M
¢ MOCTOSTHHOI 1o MoxyJo ckopocThio 10 M/c. KakoBo yckopeHue aBromo6uia?

a) 1 m/c?; 6) 2 m/c?;

B) 5 M/c?; r) 0 m/c?.

3. Teno aBMKeTCA MO OKPYXKHOCTH panuycoM 10 m. Ileproxn ero obpatenms
pased 20 ¢. Yemy paBHa ckopocTs Tena?

a) 2 M/c; 6) n m/c;

B) 21 M/c; ry4n m/c.

4. Teno JBHMXKETCS MO OKPYXKHOCTH PaiHycoM 5 M co ckopocTbio 20 m/c. Uemy
paBHa 4acToTa obpaiueHus?

a) 2/mc; 6)2x ¢t

B)2m2c; r)0,5¢c'.

5. /ipe MaTepHaNbHEIE TOUKH ABHXKYTCA 110 OKPYXHOCTH C paauycaMH R, =R u
R, = 2R ¢ onuHakoBBIMH CkOpOCTAMH. CpaBHHTE HX UEHTPOCTPEMHIBHBIC YCKOPCHHA.

a)a,=a, 6)a,=2a,
B)a =a,/2; r)a, =4a,.
6. ABTOMOGHIIL ABHXKETCA C MOCTOAHHOM [0 MOIYMIO CKOPOC-
TBIO 110 TPAEKTOPHHU NPEACTaRIECHHOI Ha pucyHke 40. B kakoit u3 2 3
YKa3aHHBIX TOYEK TPACKTOPHH LIEHTPOCTPEMHTENBHOE YCKOpe-
HHE MHHUMaJIbHO? 1
a)l;
6) 2;
B) 3; Puc. 40
T) BO BCEX TOYKaX OHHAKOBO.
Bapuanm I1
1. Teno aBvxeTCA PAaBHOMEPHO MO OKPYXHOCTH B Ha- 2

TIpaBJICHHH NPOTHB YacoBoi cTpenxH (puc. 41). Kak Ha-
TIPaBJICH BEKTOP YCKOPEHUA NIPH TAKOM ABHUKEHHH?

a)l; 6) 2;

B) 3; r) 4. 4

2. CxopocTb KpaifHHX TOYEK TOYH/IBHOTO Kpyra paauy-
coM 10 cm pasHa 60 M/c. YeMy paBHO HX LEHTPOCTPEMH- Puc. 41
TENbHOE YCKOpeHHe?

a) 6 m/c%; 6) 360 m/c?;

B) 3600 m/c?; r) 36000 m/c.

3. Teno aBuMxeTca Mo OKPYXKHOCTH paauycoM 5 M. Ilepuoxn ero oGpalueHus
paBen 10 c. UeMy paBHa ckopocTh Tena?

a)4m Mmic; 6) 27 m/c;

B) T M/c; r) 2 M/c.

4. Teno ABMXETCA TIO OKPYIKHOCTH PAZHYCOM 3 M CO CKOPOCTbIO 12 M/c. UeMy
paBHa yacToTa obpaiueHusn?
a)0,5¢"'; 6)2c¢;

B) 2/;m ¢ r)2r2cl.
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5. Jlse MaTepHasbHbIE TOYKH JABHXYTCS [0 OKPYXKHOCTH € panuycaMid R, = Ru R,
= 2R ¢ onnHaKoBbIMH fepuofamu. CpaBHHTE HX LEHTPOCTPEMHIIBHBIE YCKOPEHHS.

a)a =a, 6) a =2a,

B)a,=a,/2, ra=a,/4.

6. ABTOMOOMIIB IBHXKETCS C TIOCTOSHHOM 1O MOIYNIO CKO-
POCTbIO MO TPAaeKTOPHM MpeACTaBlIeHHON Ha pucyHke 42. B 3
KaKoi M3 yKa3aHHbIX TOYEK TPAEKTOPHH LEHTPOCTPEMHTEb- 2
HOE YCKOPEHHE MaKCHMAabHO?

a)l; :

0) 2;

B) 3; Puc. 42

I') BO BCE€X TOUKaX OOAMHAKOBO.

II. HoBblit marepnad

[pexne yeM NMPUCTYNHTb K H3YYEHHIO HOBOTO MaTepHana, OTBETETE Ha He-
CKO/IbKO BOMPOCOB:
Kaxas nnanera nasbiBaercs «['ony6oit»? (3emns.)
Korza 6bin 3anyuieH nepBblit HCKyccTBeHHBbII cnyTHUK? (4 okmabps 1957 2.)
Kro nepulit kocMonaBT 3emnn? (FO.A. lazapun, 12 anpens 1961 2.)

- Kro nepsbiM crynun Ha JIyny? (Hun Apmcmpone, CLLA.)

Jna Toro 4yToOsl MOABMAKMCH ITH BONPOCHI, HY)XKHO 3a/aTh IMIaBHbLIH BOMPOC:
Y10 HYXKHO cAenarh, 4TOObI TENO CTANI0 HCKYCCTBEHHBIM CITYTHHKOM 3eMian?

Ecnmn 6pocuTh Teno ¢ HEKOTOPOH BBICOTHI, COOOUIMB TENTYy CKOPOCTH Vv, B TOpH-
30HTILHOM HAINIPABIEHHH, TO TEJO YNAET, ABUTasACh 110 TPAEKTOPHH, BUI KOTO-
poii mapa6ona. 3To B TOM cilyuae, €ClIi NOBEPXHOCTb 3EMITH MIOCKas, UTO JA0NyC-
THMO NpH HEOOMBLUINX CKOPOCTAX T€/la X CPaBHUTEIBHO HEOOMBLINX PACCTOAHMSAX.

B neficTBUTENBHOCTH %€ 3eMIIs — WIap, ¥ C NPOABHKEHHUEM TEJIa MO €r0 TPACKTO-
PHH NOBEPXHOCTH 3eMiie HECKOBKO yaangercs oT Hero. MoxHo nonobpath Takoe
3HaYEHHUE CKOPOCTH TeJa V,, PH KOTOPOM TIOBEPXHOCTH 3eMIH (13-32 €€ KPUBH3HBI)
6y/eT ynanaThCa OT Teja KaK pas Ha CTOJIBKO, Ha CKOMILKO TeNO0 NMPHOMN3NTCA K 3eMilH,
Gnarogaps NPUTAKEHHIO K Heil. B 3ToM ciiyuae Teno GyaeT ABHTaThCs Ha MOCTOAHHOM
paccTosiHMK h OT NOBEPXHOCTH 3eMIIH, T.€. 0 OKPYKHOCTH pamuyca (R, + h).

BhlunciuMm, Kakoi CKOPOCTBIO JOMkeH 0o0namaTh MCKYCCTBEHHBIN CITyTHHK
3emnu, 4TOGBI OH ABUTaiICA 110 KPYroBoH OpOHTE Ha BBICOTE /1 HaJl NOBEPXHOCTHIO
3emau. Ha Gosblunx BLICOTax BO3AYX CHIIBHO PaspsKEH M OKa3blBaeT HE3HAYM-
TEJIbHOE CONMPOTHBICHHE IBHXYLIUMCA TenaM. Byaem cuMTarh, YTO Ha CIIYTHHK
JIEACTBYET TONIBKO FPAaBUTALIMOHHAS CUJIA, HATIPaBIIEHHAs K LCHTPY 3EMIIH.

Mm
— G >
(R+h)°
rae M — macca 3emaH, m — Macca CIyTHHKA.
v2
3ra cuna coobLaeT CyTHUKY HEHTPOCTPEMUTENLHOE YCKOPEHHE a; = TR

F
Ho no Bropomy 3akony HetotoHa: a; = — .
m

2
Orciona: - =G —M—z— ,TE. V= G—M— .
R+h (R+h) R+h
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W3 ¢opmynbl BUAHO, YTO: a) CKOPOCTb CIYTHHKA 3aBUCHT OT €r0 BLICOTBI Hall
MOBEPXHOCTBIO 3eMIIH; §) CKOPOCTh HE 3aBHCHT OT MAacChl CITyTHHKA.

CryTHMKOM MOXET CTaTh J11060€ TeNno, eciiv eMy COOOLIHTD Ha JaHHOMH BBICOTE
HeobX0AUMYH0 CKOPOCTb, HAMPABIEHHYIO NEPNEHANKYIAPHO pafnycy 3eMiTu.

CKOpOCTb, KOTOPYIO HEOOXOANMO COOOILMTH Teiy, YTOOLI OHO CTaJO CIYyTHHU-
KOM TITaHETh!, HA3bIBAETCS NEPEOIl KOCMUUECKOU CKOPOCMbIO.

{ M
Y nosepxuocty 3emau npu A = 0, Torna v, =,|G e T.x. Ha NOBEPXHOCTH

3emiu yckopeHHe CBOOOHOTO MajeHns g = G% ,TO Y, = \/ gR =8km/c.

Takyto OrpoMHYI0 CKOPOCTb MOT'YT Pa3BHTb TOJIbKO MOLLHbIE KOCMHYECKHE pa-
keTsl. B Hacrosiliee Bpems BOkpyr 3emiin 06pallialoTcs THICAYH HCKYCCTBEHHBIX
CNYTHHKOB. Pykamu uesioBeka 3a noclieJHue Foibl CO31aBAJIMCh W HCKYCCTBEHHbIC
cnytauku Jlyuet, nnaner Benepa n Mapc, a taoxe Connua.

HI. 3akpennexnne n3y“eHHOro
— Kax nomxHa 6bITh HanpaBIeHa CKOPOCTh TeJla B MOMEHT €ro BbIX0Aa Ha Kpy-
rOBYI0 OPOHTY, UTOGbI OHO CTaJI0 HCKYCCTBEHHBIM CIyTHHKOM 3eMiin?
— Uro Takoe nepas kocMuyeckas ckopocts? Uemy oHa paBHa ais 3eman?
— MOXHO 1M CYNTaTh ABHXKEHHE HCKYCCTBEHHOTO CITyTHUKA 3eMJIH PaBHOYC-
KOPEHHbIM?

IV. Pewienne 3agay

1. Botuucanre nepuon obpaileHus cnyTHuka 3emnu Ha Bbicote 300 xm. (Om-
eéem: T =90 MuH.)

2. Ha kakoii BbICOTE Ha/l TOBEPXHOCTBIO 3eMIIH JOMKEH ObITh 3anyLIEH CIYTHHK,
4T06b1 NepHo ero obpaileHus no opoute 6611 paex 24 4? (Omeem: 36000 kM. )

3. Briuucaure nepsyio KOCMH4ECKYIO CKOPOCTb Ul BLICOTHI HaA 3EMAEH, pas-
Hoit paanycy 3emnu. (Omeem: 5,59 km/c.)

JlomaniHee 3aqanue

1. Botyuuts §20;

2. BoinonunuTs 3anaHus U3 ynpaxHeHus 19;

3*. MoxeT 1 cula rPaBHTaLHOHHOTO NIPUTSHKEHUA IBYX Ten (He 00A3arenbHo
MaTepHaTbHbIX TOYEK) YMEHBIUATHCA NMPH UX COMKEHHH?

IMonckaska: pacCMOTPHTE CHCTEMY, COCTOSLLYIO M3 TOHKOTO KOJIblla M HE6ONb-
LLOTO IIAPHKA, KOTOPObIH MOXET ABUTATLCA TONBKO BAO/b NEPHEHINKYAPA, BOC-
CTaHOBNEHHOIO U3 LEHTPa koJbLa. YeMy paBHa cuila B3aMMOJCHCTBHSA, KOTAA 1La-
PHK HaXOAUTCS B LIeHTpe Konslia? UeMy paBHa 3Ta CHJIa, KOTAA ILIAPHK HAXOAUTCA
Ha GOJIBLLIOM PacCTOSHUM OT KONblia?

Ypok 18
HUmnyabc. 3aKoH coOXpaHeHHS HMITYJ/ILCA

Lenu ypoka:
HaThb NOHATHE UMITYNIHCA TENIa; M3YYHTh 3aKOH COXPAHEHHUA HMITYNIbCA. Y YHTHCS
petuars 3aga4H.
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Xon ypoka

I. NMosTopenne. [poBepka gomaiHero 3aJaHus

— IlpuBenure npumepni (M3 06MACTH aCTPOHOMHH), OKA3BIBAIOLUKE, YTO [IPH
OTCYTCTBMH CHJT CONMPOTHBICHHS TEJIO MOXET HEOrpaHWYEHHO J0JIT0 ABU-
rarbCsl 10 3aMKHYTOM TPaeKTOpHH 10J ACHCTBHEM CHIIbl, MEHAIOLIEH Ha-
NpaBJICHHE CKOPOCTH ABHKEHHUA ITOTO Tea.

— INouemy criyTHHKH, 00Opalasck BOKPYT 3eMJIH N0 AeHCTBUEM CHIIbI TKEC-
TH, HE MagaoT Ha 3emmo?

— MoxHo 11 cumnTarh obpallieHHe CTyTHMKA BOKPYT 3emMiiM CBOOOAHBIM Maje-
Huem?

— UYt0 Hazo cienathb ¢ PHU3MIECKUM TEJIOM, YTOObI OHO CTaJIO0 HCKYCCTBEHHBIM
cITyTHHKOM 3emin?

— BoisenuTte dpopmyny anst pacuera NepBoit KOCMHUUECKOH CKOPOCTH CIIyTHHKA,
JBHXKYLIETOCA MO KPyToBoii op6uTe BOMM3M MOBEPXHOCTH 3eMIH.

— Kak nBuxercs cryTHHK, oOnafatoiuii nepBoii KOCMUYECKOH CKOPOCTbIO?
Bropo# kocmHueckoit ckopocTbio?

— OT yero 3aBHCHT NepBas KOCMHYECKask CKOPOCTb?

Pewenus nomauHux 3agay pasbupaiorcs Ha 10CKe.

I1. MonsaTHe UMNYJbLCA

B camoM Hayane ypoka yuyuTenb AeMOHCTPHPYET HECKOMBKO OMBITOB YNPYroro
CTOJIKHOBEHHSA [BYX ILAPOB PasHOH Macchl. MOXHO NpoaeMOHCTPUPOBATh, Kak
HayMHacT ABUraThCA M3HAYANBHO HEMOMABIXKHASA TEJIEKKA, €CIH Ha Hee OPOCHTh
ZAEPEBAHHBIN WK METAJLTMYECKHT OpYCOK.

- Kak onucars B3aumoneiicTBre T B JaHHBIX OMbITax?

— Yno6Ho nu ucnonb30BaTh NS 3TOro 3akoHel Hetotona?

Haiinem B3anMocBsa3s Mexay AeiicTBYIoLIEH Ha Teno cuioii F', BpeMeHeM ee
JeHCTBHS f, © UI3SMEHEHHEM CKOPOCTH Tela.

_ Hycts Ha Teno Maccoi m, kotopoe nokoutcs (v, = 0), HaunHaeT AEHCTBOBATE CHTa

F . Torna u3 BToporo 3akoHa HbtoToHa yckoperue 3toro tena 6yzner a . [Tpuuem:

F=ma
C npyroii CTOpOHBL:
Y
a=-
4
WHIK:
Ft=m-v

O603HauMM Npou3BeCHUE mV 4Yepe3 p: p=mv .

[TpousBeneHue Macchl Tea Ha €TO CKOPOCTh HA3bIBACTCA UMNYTLCOM TENA.

Nousatne umnynsca nepsbiM Been Jekapr. [paena, BeMuuHy p =mv OH Ha-
3BAJT «KOJIHYECTBOM ABHKEHHUs». CJIOBO «MMITYJILC» B IEPEBOJE C NATHHCKOIO 03-
HaYaeT «TOMHOK».

Wmnynsc p - BexTopHas BenmuyuHa. OH BCeraa COBMaaacT No HanmpapIeHHIo C
BEKTOpOM ckopocTH Tena. JIio6oe Teno, koTopoe ABMKETCA, 00/1aAacT UMIYITBCOM.

Kak moGas ¢pusnueckas BeaHUMHA, HMNYIIbC H3MEPAETCS B ONPEAEIEHHbIX
eQMHNLAX:

Ke'M

[p]=
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Ecnu teno maccoit 1 kr aBHKeTCA CO CKOPOCTBIO 1 M/C, 3TO 3HAYMT, 4TO €ro
uMIyfec paBeH 1 kr-m/c umu 1 Hec.

Tonyuus popmyny F -t =m-V , v BBes IOHATHE KUMITYJIBC TelIa», HUYEro He
Ob110 CKa3aHO O CMBbICHIE JIEBO# YacTH. B TO e Bpems, y4HEeHHKH 4acTo CrpalnBa-
10T O CMBICJIE JIEBO# YacTH paBeHCTBA. MOXHO 0ObACHUTD, HTO B (PM3HKE NPOH3BE-
JICHHE CHITBI Ha BpeMs ACHCTBUA HAa3bIBAIOT MMNYLCOM cUAbl. VIMNynbC CHITBI BCe-
I1a NOKa3biBAET, KAK H3MEHAETCA MMNYJbC TEJIa 32 JAHHOE BPEMSL.

- V=V
Ecau xe HayanmbHas ckopocTs v, # 0, Toraa ¢ yuerom, yto 4 =

, OJTYYHM:

Fit=m(y-v,)=mv=mv,=p—p,-
3TOT 3aKOH 3a4acTyio Ha3biBaloT 11 3akoHOM Hb10TOHA B HMITYALCHOH dopMe.

III. 3aKkoH coxpaHeHHs UMNYJIbCA
[Tpu B3aUMOACHCTBHY TEN HX UMITYJILCHI MOTYT H3MEHATHCA.

Ixcnepumenm 1

Ha HMTAX NOABELIMBAIOTCA /1A MApHKa (CM. pHC. 43).

TIpaBblii OTKIOHAIOT H | OTNYCKAIOT. BepHyBUIHCE B IPEKHEE NONOKEHHE U YA~
PHBLUHCH O HEMOJBIDKHEI LIAPUK, OH OCTaHaBNHBaeTcsA. [1pH 3TOM NeBbIf WapHK
NPUXOANUT B ABKKEHHE H OTKIIOHAETCA NPAKTHYECKH Ha TOT XK€ YroJ, YTO H OTKIIO-
HSJIM TIpaBblit WwWap.

HiMnynbe o6s1agaer HHTEPECHBIM CBOHCTBOM, KOTOPOE €CTh JIMLIb Y HEMHOTHX
(u3MYecKuX BeNHYHH. DTO CBOMCTBO coxpaHeHHA. Ho 3aK0H COXpaHEeHHs HMITYJTb-
ca BbIMOJHAETCS TOJMBLKO B 3aMKHYTO# CHCTEME.

CucTreMa Tell HA3LIBAETCH 3AMKHYmMOU, €ClH B3aHMOJCHCTBYlOWIME
Mexay coboii Tes1a, He B3aHMOAeHCTBYIOT ¢ APYTHMH TeJIaMu.

Toraa aist ABYX B3aUMOIEHCTBYIOWHX TE: Py = Py , T.€.
My +mMyVyy =MV 0V
Takum oGpasoM:
TeoMeTpHUecKasi CyMMa HMIMYJILCOB TeJl, COCTABJISIIOIIMX 3AMKHYTYIO

CHCTEMY, OCTAETCH NOCTOSIHHO# NPH JI06bIX ABHXKEHHAX H B3anMoneii-
" CTBMSIX Te€J CHUCTEMBI,

[MpuMeps!: pyxbe H NyNs B €r0 CTBOJIE, MYIIKA U CHapAL, 06075104Ka paKkeTsl U
TOIUIMBO B HEH H T.JI.

SNOOMDMNNNONNN
AN
N
a
Ve o
V)

Puc. 43
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V. 3akpenJiexne u3yeHHoro
— UYr0 Ha3bIBaeTCA HMIYILCOM Tena?
SanuuinTe GpopMyTy HMITYNBLCA TENA.
SanuiuuTe popMyny UMITYIbCA CHIIBL.
KakoBa equHHLa U3MepeHus ummnyibea Tena 8 CH?
Y10 Takoe 3aMKHYTas cHCTeMa Ten?
Kakyto cuctemy Ten HasbiBalOT HE3AMKHYTOH?
Ha npumepe B3aHMOAEHCTBHA ABYX Tesl B 3aMKHYTOH CHCTEME MOKAXHTE,
KaK yCTaHaRIMBAIOT 3aKOH COXPaHEHHS HMITYJIbCa.

V. Peinenne 3ana4

3adaua 1
Ha HenmoasrxHyI0 Teniexky Maccoit 100 kr npsiraer yenosek maccoit 50 kr co
ckopocTbio 6 M/c. C Kakoii CKOPOCTbIO HAYHET JIBUraThCs TENEXKKA C UENOBEKOM?

Jano: Petrenne:

my; =100 kr | Ilo 3aKOHy COXpaHEHHA UMMY/bCAa B 3AMKHYTOH CHCTEME «(UEJIOBEK—
my =50 kr | Tenexka» UMeeM: P, = Py , WIH MV, + My, = My, + My, .

vou = 6 m/c

T.k. vig = 0 (Tenexka NOKOUTCH), @ Vi = Vi (4€TOBEK JIBHIKETCA

vin =6 mM/c - = -
1 BMECTe C TEJIEXKOi1), TO NOAYUHM: M,V = (m, +my)- ¥,y .

Vik=va= 7 | QueBMIHO, YTO HaNpaBNEHUA CKOPOCTeH Vy, M ¥, COBNAAAIOT.
Torma ana monyneit uMeeM: m,yvay = (my + my)v k.
m,v,, _ 50xr-6m/c

m +m, 150kr

OTKyZa KOHEYHAA CKOPOCTh V) = =2M/c.

OrBeT: v) =2 M/c

3aoaua 2

Opyaue, He uMeloLee NPOTHBOOTKATHONO YCTPOHCTBA, CTPENSET CHapAAOM
noa yrnom o = 60° k ropusonty. Macca cHapsaa m, = 10 Kr, ero HayajibHas Cko-
pocTs v, = 500 M/c. KakoBa ckOpOCTb OTKaTa Opyaus, €ciiu €ro Macca m, = 500 kr?
(Omeem: 5 m/c.)

3adaua 3

Haiitu nmnynsca rpy3oBoro aBToMo6uiist Maccoii 10 T, ABHXKyLIErocs co cko-
pocTbio 36 KM/C, H JIerKOBOro aBTOMOOKAS Maccoit 1 T, IBMXKYILErocs co ckopoc-
Tb10 25 M/c. (Omeem: p, = 10° kr-M/c, p, = 25 - 10° kr-m/c.)
JomamHee 3axanue

1. Beiyuuts §21, 22;

2. BoinonuuTs ynpaxxHeuus 20, 21 (2);

3. Pewnts 3aaady: Teno mMaccoi m = 100 r 6porueHo BepTHKaNbHO BBEPX CO CKOPO-
ctbio v, = 20 M/c. [IpenebGperas conpoTHBICHHEM BO3yXa, W300pa3uTe rpaduuec-
KM, KaK H3MEHSETC MOAYJIb UMITY/IbCa TENa BO BpEMA MoJieTa.

Ypok 19
Pemtenue 3ana4 no teme «Mmnynnc. 3akoH coxpaHeHH HMAYJIbLCA»

L{enu ypoka:
Hayuutb yyaumxcs npuMeHATb TEOPETHYECKHE 3HAHUS NIPH PEILEHHH 3a/1ay.
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Xon ypoka

I. INosTopenue. [IpoBepka AomalHero 3aaaHusn

— Yro Ha3biBaeTCA UMITYJILCOM TeNa?

— Yrto MOKHO CKa3aTb O HAMpaBNEHUAX BEKTOPOB HMIYIIbCa U CKOPOCTH IBH-
KyLLEerocs Tena.

— Y10 NpUHMMAIOT 33 eAUHUITY UMITyNIbca?

— Yro o3HayaeT yTBEPKAEHHE O TOM, YTO HECKOJIBKO Te/l 00pa3yioT 3aMKHY-
TYI0 CHCTEMY?

— Cdopmynupyiite 3aK0H COXpaHEHHA HMITY/bCA.

— JIns 3aMKHYTOM CHCTEMBI, COCTOSAILEH U3 JIBYX TEJI, 3aMHILKMTE 3aKOH COXpaHe-
Hus umnyibca. [ToscHUTE, 4TO 0O3HaYaET KaX /bl CHMBOJI B 9TOM YPaBHEHHH.

I1. Pemienne 3agau

3aoaua 1

JBrKeHHe MaTepHanbHOM TOYKH OMMCHIBACTCS ypaBHeHHeM: x = 5 - 8¢ + 442,
INpunaB ee Maccy paBHOI1 2 Kr, HaifTH HMNYIIbC Yepe3 2 ¢ H Yepe3 4 ¢ noclie Hayana
OTCUETa BPEMEHH, a TAKXKe CHJTY, BbI3BABLUIYIO 3TO H3MEHEHHE HMITY/IbCA.

(Omeem: p, = 16 xr'M/c, p, = 48 xr-m/c, F= 16 H.)

3adaua 2

CHapsan Maccoit 100 Kr, neTaAuuii ropU3oHTaAbHO BAOMb KEJTEC3HOAOPOXKHOTO
AYTH cO cKkopocThio 500 M/c, monajaeT B BaroH ¢ neckoM Maccoii 10 T u 3actpeBaer
B HeM. Haiitu ckopocTh BaroHa, €Ciin OH JBHIaeTcs co CKOPOCThiO 36 KkM/4 Ha-
BCTpeyy cHapany. (Omeem: v, = =5 M/c.)

3HaK «—» B OTBeTE NOKA3bIBAET, YTO BaroH ABHXKETCS B HANPaBNEHHH, POTHBO-
nonoxxHoM ocu OX, TO €CTh HanmpaBJieHHe ABH)KEHHS BaroHa H3MEHHIIOCh.

3adava 3
Teno Maccoii 0,2 Kr magaer ¢ BbICOTHI 1 M ¢ yckopenneM 8 m/c2. Haiitn n3meHe-
HHE HMITyJIbCa Tela 3a BpeMs nonera. (Omeem: 0,8.)

3aoaua 4

Crapsan maccoi 40 Kr, neTamuii B ropH30HTANIEHOM HaNpPaBIeHHH CO CKOPOCTHIO
600 M/c, paspbiBaercs Ha e yacTH ¢ Maccamu 30 xr 1 10 kr. bonbwas yacts cTana
IBHTaThCS B PEXXHEM HANPABJIEHHH CO CKOPOCThI0 900 M/c. OnpenenuTb BETHUHHY H
HaNpaBICHHE CKOPOCTH MEHBLLIEH YacTH cHapana. (Omeem: v, =300 m/c.)

3adaua 5

Tenexxa c MECKOM KaTUTCA CO CKOPOCTBIO v, = 1 M/C 10 rOPH3OHTANILHOMK NO-
BepxHocTH 6e3 TpeHus. HaBcTpeuy Tenexke JISTHT Wap Maccoi m = 3 Kr co CKOpo-
CTBIO v, = 8 M/C, HanpaB/IeHHO# oA yrom @ = 60° k ropusouTy. [locne seTpeun ¢
TeNEeHKOH 11ap 3acTpeBaeT B necke. C Kakoit CKOPOCTBIO H B KaKyl0 CTOPOHY I10Ka-
THUTCA TENIEKKa Mocie BCTpedur ¢ mwapoM? Macca renexku ¢ neckom M = 10 kr.
(Omesem: v, =-0,15 m/c, TenexKa ¢ eckOM NOEAET B 0OPaTHOM HaNpaB/ICHHH.)

3aoaua 6

B pesynbrarte B3phiBa kameHb pasnieTesacs Ha TpU 4acTH. J{Ba Kycka jaeTaT noa
TPAMBIM YIIOM APYT K APYTY: KyCOK Maccoit m, = 1 Kr co ckopocThio v, = 12 M/c,
KyCOK Maccoi m,= 2 KT CO CKOpOCTBIO v, = 8 M/c. Tpernit Kycok ormeraer co
CKOPOCTBIO V, = 40 w/c. Kakosa ero Macca H B KaKOM HallpaBiCHUH OH NETUT?
(Omeem: yron npumepHo pased 53°, m, = 0,5 kr.)
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JlomaiHee 3axaHue

1. 3apaun Ne 30, 31, 32 (yueGHuk, cTp. 245);

2. Xenarowue roToBAT K CICAYIOIEMY YPOKY JOK/IaMb! 10 TEMaM:
¢ Kopones C.I1.
¢ Tepewkosa B. A.
¢ [arapun 10. A.
¢ Huonkoscknit K. 3.
¢ Ilepsuiit uenosek Ha Jlyne.

Ypoxk 20
PeakTHBHOE BHXeHHE

Lenu ypoka:
[Mo3HaKOMHTBCS ¢ 0COOEHHOCTAMH M XapaKTEPHCTHKaMH PEaKTHBHOTO JBHKE-
HHUA, UCTOPHEH ero pasBUTHA.

Xox ypoka

1. TIpoBepka qoMallHero 3agauus

IMockonbKy TeMa peakTUBHOTO ABMXXEHHA OCHOBaHa Ha IyOOKOM MOHHMaHUH
3aKOHa COXPaHEHHs HMITYNbCa, TO B HaYalle ypoKa CleAyeT MOBTOPHTh BECh MaTe-
pHaJl, H3y4eHHbIH No JaHHOH TeMe. MOXXHO NPOBECTH KpaTKuii onpoc:

— Bcerna nn yno6Ho nons3oBarbcs 3akoHamu HbloToHa ansg onucanus B3au-
MozneicCTBUA Ten?
Yro Takoe uMnynsc?
Kyna HanpasneH BexkTop uMnynsca?
Cctopmynupyiite 3aKOH COXpaHEHHS HMITYJIbCA.
KT0 0TKpBIN 3aKOH COXpaHeHUs UMMTynbca?
— Kak nposiBnsercs 3akoH COXpaHeHHs UMNYNbCa NPH CTONKHOBEHUH Ten?
Pelenns qoMaiH1X 3aga4 BBIMTHCHIBAIOTCA Ha JOCKE U pa3OHpalOTCA.

II. Hosblii Mmatepuan

Hayano usnoxeHus HOBOro mMarepuasa npeanonaraeT onpeaeNcHHe peakTHB-
HOTO JIBMXXEHUA KaK OXHOTO U3 BUEOB MEXaHUYECKOTO ABHXKEHHS.

JBuKeHHE, KOTOPOE BO3HUKAET KaK Pe3y/bTaT OTAENEHHUS OT TeNa KaKoii-1ubo
4acTH, MO0 KaK pe3yNnbTaT NPUCOEANHEHHS K TETy APYTOH 4acTH, Ha3bIBacTCs pe-
AKMUGHBIM IBHIXCHHEM.

Ha nansom npunimne paboTaroT peakTHBHbBIE CaMONETh! M pakeThl. Cuila TATH
00€ecneunBaeTCA PEaKTHBHOMN TArOH CTPYH packaaeHHbIX [a30B.

KapakaTHiibl, OCbMHHOTH NIPH ABHKEHHH B BOJIE TAKKE UCMONB3YIOT PEAKTHB-
Hblit npuHLMT nepeMelleHus. HaGupas B ce6Gs Boay, OHH, BbITalKNBas ee, NpHOO-
PETAIOT CKOPOCTh, HANIPABIEHHYIO B CTOPOHY, IPOTHBONOJIOXKHYIO HANpPaB/IEHHIO
BeIGpOCa BOIBI.

TpocTeitiuM npuMepoM peakTHBHOIO JABHXECHHS ABIACTCS TOABEM BO3AYIL-
HOTO WIap1Ka NpH BbIXOAE BO3AYXa U3 HEFO (y4HTENb JEMOHCTPHPYET ABHIKEHHE
1IapHKa).

B oneite ¢ I'-06pa3Hoit Tpy6xo# yuauuecs Habmonalot, kak Tpy6ka OTKIOHS-
€TCs B CTOPOHY, IPOTHBOMOJOXKHYIO HaNPaBIEHHIO CTPYH.
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ITocne 1eMOHCTPaLHH ONBITOB YYHTENb 3aa€T BONPOCHL:

— 3a cyerT yero BO3HHKAET TAKOE JBHKCHHE?

- Tlouemy otiionserca Tpy6ka? [ToueMy B3neraer BO3MyiIHbIH MapHK?

— IMoueMy asuxercs pakera?

CornacHo TpetbeMy 3akoHy HiutoToHa:

- R ==K, =

rae F| —cuna, ¢ KoTopoi pakera IeHCTBYeT Ha packalleHHble rasbl, a F, —cuna,
C KOTOPOi#i rasbl OTTANKHBAIOT OT CE0A paKeTy.

Monynu 3Tux cun pasust: F, = F, .

HMenHo cuna F; W ABIs€TCA peakTHBHOMH CHIIOH. PaccuuTaeM cKOpOCTb, KOTO-
pYi0 MOKET nIpHoOpecTH pakeTa.

Ecnu nmmynsc BoIGPOILEHHBIX [A30B paBeH m V.., a UMITYbC PAKETh M, V,, TO H3

l'vl"

PVp
3aKOHA COXpaHCHHA UMIYJIbCA nosryyacMm:
my,=myv,,
OTKYAa CKOPOCTb PAKEThI:
m.v,
VP = T'r
mp

Takum 06pa3oM, CKOPOCTb pakeTsl TeM Gonblie, yeM Gonbille CKOPOCTh HCTE-

my

YEHHA ra3oB Vis U 4yeM GoJIbIlIe OTHOMIEHHE '—n'— .
P

HCHO, 4TO BbIBCACHHAA (bopMyIla CIpaBe€/INBA TOMBLKO 1Jis C/lydast MrHOBEHHO-

o cropaHHs TomnyBa. Takoro GbITh He MOXET, TaK KaK MTHOBEHHOE CTOPaHHE —
370 B3phiB. Ha npakTike Macca TOMIMBa yMEHbUIAETCS NOCTENEHHO, MOTOMY TS
TOYHOTO PacyeTa UCMOIB3YIOT Goee CI0XKHbIC POpMYIbI.

B 3akmouenne creayer ckas3arb, 4TO COBPEMEHHBIC TEXHOJIOTHH POH3BOACTBA
PaKETOHOCHTENEH HE MOrYT NO3BONUTE NPEBBICHTL CkopocTH B 8-12 km/c. [ns
TpeTbeii kocMueckoit ckopoctH (16,4 kM/c) Heobxoaumo, 4To6B! Macca TomIMBa
PEBOCXO/IMNIA MAcCy 000/104KH HOCHTENA OYTH B 55 pas, YTO Ha IPAKTHKE peasu-
30BaTh HEBO3MOXHO. Crie10BaTeNIEHO, HYXXHO MCKaTh APYTHE CIOCOOB! NOCTpoe-
HHA paKkeToHOCHTENeH. Bo3aMOXHO, U Apyrie BUABI CHIOBLIX ABUraTeneH.

Cnenyer o6paTiTh BHHMaHKe y4eHHKOB Ha poitb K. 3. LinoskoBckoro B pasBUTHH
B3IJIA0B HAa TEOPHIO PAKETOCTPOCHHSA H OCBOCHHA KOCMHYECKOI0 MPOCTPAHCTBA.

111 Joxnansi ,

3apaHee NOATOTOBIEHHBIE YYEHHKH ACNAIOT COOOILEHHA O XKH3HM U HAYy4HOM
nesteasHocTH C. [1. Koponesa, K. 3. Liuonkosckoro, 0 FO. A. l'arapune n B. A. Te-
pewkosoii. OcTanbhbie yyalmecs, o BOSMOXKHOCTH, AOTIONHAIOT BBICTYIUIEHHA.

1V. Bonpocs! A1 NoBTOpeHUA
— Kaxoe nsukeHve Ha3bIBaIOT PEaKTUBHBIM?
— BepHo 11 yTBepKA€HHE: I OCYLIECTBICHHS PEaKTHBHOIO ABHXKEHHSA He
Tpebyercs B3auMOAEHCTBUA ¢ OKpYXKatoLeit CpeRoi?
— Ha xakom 3axoHe OCHOBaHO PeaKTHBHOE IBHXEHHE?
— OT yero 3aBUCHT CKOPOCTb PaKeThi?
— Korna u rne 61 3any1ien nepeslif HCKYCCTBEHHBIH CyTHHK 3eMiu?

3 B. A Boskos, 9 xa.
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JlomauiHee 3aJaHHe

1. Beryuuts §23;

2. PewnTs 3a0auu:

a) Pakera aBrkeTcs No MHEPLMKM B KOCMHYECKOM NpocTpakcTse. Ha ee comuto
HaJeNH H3OTHYTYIO TPYOy BBIXOJHBIM OTBEPCTHEM B CTOPOHY ABHXXCHHA M BKIHO-
4HIK ABUraTend. M3meHunach 1M CKOpocTh PakeThl?

6) Kaxylo CKOpPOCTb OTHOCHTENBHO PaKeTHHLB NPHOOPETAET pakeTa MacCoH
600 1, ecnu rassl Maccoi 15 r BbUIETAIOT M3 Hee co ckopocTbio 800 m/c?

(Omeem: 20 m/c.)

B) Paxera, Macca koTopoi#i 6e3 Tonnusa 400 r, Ipy CropaH’H TOMINBA MOAHH-
MaeTcst Ha BbicoTy 125 M. Macca torutiBa 50 . OnpeneniTs CKOPOCTb BhIXOAA
Ta30B U3 PAKEThl, CYUTasA, YTO CTOPAHHE TOTIMBA MPOHCXOAHT MTHOBEHHO.

(Omeem: v, = 400 m/c.)

TIpuaokeHHe K ypoKy

Heckonsko cnoe us ucmopuu Kocmonasmuku

IlepBbie ynoMHHaHHs O pakeTax BCTPEYAIOTCA B APEBHEKMTRHCKHUX JIETOMHUCSX,
B ApEBHEH UHAMNCKON U rPEYECKOil NMUTEPATYpE, a TAKKE B IPEBHEPYCCKHX JIETO-
nucsax. CyuectByloT ceeeHHs 06 oTkpeiTHH B Mockse B 1680 rony «PakerHoro
3aBeaeHUsA». [lepBolii dyHnaMeHTanbHbIH TPy «O GOEBbIX pakeTax», NpUHaLIe-
xasini nepy K.M. KoHcTaHTHHOBa, KpyTHOro BOEHHOTO CMIELHAIMCTA, BLILLEN B
[Tapuxe B 1861 roay. [1poekThl MEpBLIX OTEHECTBEHHBIX NTOPOXOBBIX pakeT OblnH
paspaboranel H.WU. TuxomuposiM B 1894 rony. Ho HCTOpHA KOCMHYECKHX PaKeT
TOrza elle He Hayanach. Pasymeercs, u 60eBble pakeThl, ¥ ¢eiiepBepkH BIUANK Ha
pa3BUTHE uenoBeyeckoi danrasuu.

Hctopus xocMuueckoif pakeTHOH TEXHHKH M KOCMOHABTHKM 3HAET HEMAJO
CllaBHBIX UMEH, B UX YHCIIE BENHKUH pycckuil yuensii K.J. LinonkoBckui, koTO-
pblii B 1883 roxy npuiies K MbICIIH 0 BO3MOXHOCTH HCIIOb30BaHUs PEAKTHBHOIO
JBHXEHHSA IS CO3aHHUS MEXKIITAHETHBIX JIeTaTebHBIX afnapaTos.

3aMCTHM TaKxe, YTO MHOTHE 3apyOexHbIe HCCIIE0BATENM CO3AaHHE B dalluc-
Tckor T'epmanuu paxerst «DAY-2» paccMaTpHBaIOT Kak OQHY M3 BaXKHBIX BEX B
Pa3BUTHU KOCMOHABTHKH.

OCHOBOMOJNOKHHK NPAaKTHYECKoi kocMOHaBTHKH — akageMuk C.I1. Kopones.

TepBoe «kocMHuecKoe» UCTIBITaHHE HOBOH GallIMCTHYECKOH pakeThl — BbIBOA
Ha OKOJIO3EMHYI0 OpOUTy MepBOro B HCTOPHH 4HENOBEYECTBA HCKYCCTBEHHOTO
cnytHuka 3emau (MC3). Ucnnitanue, nposenenHoe 4 oktabpst 1957 rona, 6bin0
ycnewHsM. Bropoit UC3 ¢ xHBOTHBIMH Ha 60PTY BbISCHHJI, IT1aBHBIM 00pa3oMm,
OHonoru4yecKue BO3MOXKHOCTH KOCMHYECKOro roneta, a Tpetuii UC3 — dusnuec-
Ky10 06CTaHOBKY B KOCMOCC.

W, HakoHeL, NOC/Ie MHOTOYUCIEHHBIX 3EMHBIX H KOCMHYECKHX IKCMIEPHMEHTOB
Hactynuno 12 anpens 1961 roga — neHb NEPBOTO B MUpE KOCMHUYECKOTO TOfeTa
uenoseka — K0.A. Marapuna — rpaxaannHa CCCP.

Hepselii nunorupyemelii nonet Ha JIyHy kopabnsg « Anoson» Gbii 0CYIECTB-
neH B 1969 rony. Kocmonast CLLIA H. Apmctponr u 3. OnapuH ycTaHOBUIN HA
JlyHe HayuHylo annapatypy 1, coOpaB o06pa3ibl JyYHHOIO IpyHTa, BEPHYIHCH CO
CBOMM JParoleHHbIM rpy30oM Ha 3eMITio.

3areM IKCHNEAMLMH NMOBTOPSIIKCH, UX MPOrPaMMbl M OCHAILCHHE COBEPILEH-
CTBOBA/IUCh, OAHAKO MPHBJIEKATEIBHOCTb 3THX IKCIEAHLIMI TOCTENEHHO YMEHb-
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wanace. Jins 60nbLIMHCTBA 0AeH noneTs! Ha JIyHy NOCTENEHHO CTany KasaTbes
6yannunbIM aenoM. U Bor... 11 zexabps 1972 roga cocrosutack ocneaHss IKCre-
avuus Ha JIyny, a pakera «CatypH-5» U BCE COOpYXEHHMS, HEOGXONUMBIE s ee
IKCNAYyaTauHH, ObUTH 3aKOHCEPBHPOBAHBI.

IpoTuBHNKH OCBOEHHA KOCMOCA MPOJOIHKANM NO-NPEXHEMY CUHTATD, YTO
3aTpaThl M0 CPaBHEHHIO C IMOAYYEHHBIMM PE3YJIBTaTAMH CIHUIKOM BEIHKH:
Kaxxaas cexynzaa npebbiBaHus Ha JlyHe skunaxa «Anowion-12» crowia
30 ThIC. AON., KAK/BIH KHMJIOrPaMM JTYHHOTO IPYHTa, IOCTAaBJICHHOro Ha 3eM-
o, croun | mnpa. nos.

TMocrenenHoe nmuaHoMepHOE pa3BUTHE KOCMOHaBTHKH B Coerckom Cotose,
oueBH/HBIE ycriexu acTpoHaBTHkM CHIA, nedTenbHOCTh APYTHX CTPAH B 3TOM Ke
HanpaBiCHHH TO3BOJIH/IH HaKOMMTH BaXKHBIH JKCMEPHMEHTANILHBIH MaTepHal H
O/IHO3HAYHO YCTAaHOBHUTH HECOMHEHHBIE MPEHMYLLECTBA H PEHTaBeNbHOCTS KOCMO-
HaBTHKH. OKa3aJ10Ch, 4TO N0 CaMbIM CKPOMHBIM pacyeTaM, nposeacHHbM B CIIA,
CHEMKH ITRHOPaMbl 3EMHO# IOBEPXHOCTH U3 kocMoca B 5—10 pa3 gemenne aspo-
dorocseMku. [IpuMeHeHne MeTeocyTHUKOB B Hauieii cTparie Gonee 4eM Ha nops-
DOK yBenn4uBaeT 3 (eKTHBHOCTE ciyxObl peackaszanus noroasl. Iocrenexnno
CTaJ10 OYCBHAHBIM, YTO B HEKOTOPbIX 06IACTAX HayKH H HAPOAHOTO XO3AHCTBA, Ta-
KHMX, KaK Ieofie3us, CBA3b, HABUraLus, OKCaHOrpadus, METEOPOIIOrHs, aCTPOHO-
MHUsl, THAPOJIOTHA, FEONIOTHS, JIECHOE X03AHCTBO, CENbCKOE M phIOHOE X034HCTBO H
T.M., IPUMEHEHNE KOCMHYECKHX CPEACTB He TONBKO Y)KE PEHTAOENbHO, HO B pAjie
CIly4aeB H HE3aMEHMMO.

BHeknaccHoe MEponpHATHE «Cepnue, OTAAHHOE€ HAYKe»

Lenu ypoka:

IMTo3HaKOMHTL yYalMxcs ¢ AEATENLHOCTBEIO TONO MM HHOIO YYCHOTO; 10Ka3aTh
Haubonee npuMeyaTenbHbIC YEPTh €r0 MHPOBO33PEHHS; METOAbI NOMYYEHHS Hayy-
HBIX 3HaHHi; cHOPMHUPOBATh NPABHUIILHOE NPEACTABICHHE O XapaKTepe HayYHOTO
TPYAQ YHEHBIX.

Ogpopmnenue: NOPTPETHI YUEHBIX; BBICTABKa KHHT 110 TEME.

Xoa ypoka
Yyaumecs aensrcs Ha JBe komaHabl. Kaxxaas komaHzaa BbIOMpaeT yueHoro, o
KOTOPOM €H X0Tenoch Obl paccka3ars OCTANBHbIM.

L. BerynureabHoe C10BO yYUTEIA
CuactnuB B Haul Bek, koMy nobesa
Janack He KPOBEIO, a YMOM,
CuacTuB, KTO TOUKY ApXHmena
Cymen cbickath B cebe caMOM.

IepBasn xomanaa. lanwieo Nanuneii

BoT yoke HECKOIBKO BEKOB YENIOBEHECTBO OEPEIKHO XPAHUT JIETEHAY O TOM, 4TO,
BbIii/Is U3 3ana cyaa, ['anuseii BOCKIMKHYI: «A BCe-Taky OHa BEPTUTCA!»

A. DiinTeiin nucan o lanunee: «nepen HaMu NPEACTacT YENOBEK HE3ayPAAHOM
BOJIH, YMa H MYXXECTBa, CIOCOOHBIi B Ka4€CTBE NPEACTABHUTENA PAaLIHOHAIBLHOTO
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MBILLICHHUSA BLICTOATH MIPOTUB T€X, KTO, ONMMPAsACh Ha HEBEXKECTBO HAPOJA U Npasa-
HOCTb y4HTelNeH B IepKOBHBIX 001a4eHUAX U YHUBEPCHTETCKHX MaHTHAX, NbITAETCA
YMPOYHTH U 3aLUTUTE CBOE NOJOXKEHHe». ["anuelt no npaBy CUMTAETCA ONHHM H3
OCHOBOTIOJIOKHHKOB OTILITHONO €CTECTBO3HAHKA M HOBO#H HaykH. OH BniepBbie cdop-
MynipoBan Tpe6oBaHUs K HAyYHOMY KCIIEPHMEHTY; OIPOBEPT YYEHHE APHCTOTE-
J151 O MPONOPLUMOHAILHOCTH CKOPOCTH MaZIEHHA BECY TeJa; CPOopMyTHPOBAJ MEXaHN-
4eCKHi PUHLIMI OTHOCHTENBHOCTH ABHXKEHHS; OTKPbLI 32KOH HHEPIIMH, Al CTPO-
roe onpezeyeHHe paBHOYCKOPEHHOTO ABH)XEHHUS, YCTAHOBHII €r0 3aKOHBI; NPeLI0-
KU METOJl PacueTa TPAEKTOPHUH OPOILEHHBIX TEJ; YCTAaHOBHII 3aKOHBI KoebaHus
MasTHHKa. Cenan nepryro NOMBITKY (IyCTh HEYAa4HYIO) ONpPeaeTUTL CKOPOCTh CBE-
Ta B 3¢MHBIX YCTIOBUSAX; I0Ka3aJl CyLIIeCTBOBaHHE HepoBHOcTel JIyHel, nateH Ha Con-
Hue, ¢a3 Beneperl, ciytankos FOnmutepa.

Mo MHeHHIO CHITBHBIX MUpa cero, ['anuneli Tonbko U Aenan, uTo pa3pyLiai Kpa-
cuBoe. OH BTOprcs CO CBOMM TENECKONOM B HAEaNbHY0 cepy HebeC 1 OTKpELI, UTO
OHa HeuAeanbHa. JIyHa okasanace Hernaako U He noaupoBaHHOM. Torna Hezamen-
JIMTENBHO OBLTH MPUHATLI MEPBI MO CNAaceHHI0 KpacoTsl. CHauaia HHKBH3HLMS OTKa-
3aJ1aCb CMOTPETH B TPyOy, yTBEpKAas, YTO HCTHHHOE 3HaHME He mpuoOpeTaeTcs
TaKUM MPUMHTHBHBIM CIIOCOGOM: €ro MOXKHO MOYEPHHYThH UL B Bubnun u B kHu-
rax Apucrotens. [10ToM cTanu MpuayMbIBaTh paHTaCTHUECKHE OObACHEHHS BUA-
Mbix Ha JlyHe mepoxoBartocteit. Ho I'annueii oTkpbin natHa u Ha camom Cosnuue!
HensmeHnaemMocTb, HETJIEHHOCTh BCEro HeOECHOro — BOT YeM Gosee BCero A0poxH-
v yueHuKH ApuctoTtens. OHu Ob1 CMMPHITHCH Jaxe ¢ naTHamu Ha ConHue, TULLb Gbl
3TH NMATHA Ha HeM OblIK OT BEKa, a HE BO3HUKAJIM M pa3pyLLaIHCh, KaK yTBEPXAA
[anunei.

Paspyuuas scteTuky HeusBecTHOro Heba, ["anuneii cosnaer HOBYIO 3CTETHKY —
3CTETHKY XHBOTO, H3MeHsoLlerocs. [‘anuneit BBIABUHYJI HOBYIO CXEMY MHUPOBOIH
FapMOHHMH, KHHETHYECKOH TapMOHKH, BOMPEKH CTAaTHYECKOH rapMOHHH MHPO3/a-
HHUSt ApUCTOTES.

Bropas xomanaa. Ucaak Huioton

be3 umenn HeloToHa HeT dusuky, a w1 HeloToHa 6e3 GU3MKH 4 MaTeMaTHKY He
66110 6b1 5kH3HHU. be3 umenn HbloToHa HeT du3uky, a ans HeloroHa 6e3 ¢pusmnky u
MareMaTHkH He Ob110 Obl u3HM. Hayka s Hero - 310 ¥ BOAa, ¥ BO34yX, U nuwa. Ero
HMMEHEM Ha3BaHbl TECOPEMBI, 3aKOHbI, EAMHHLLI H3MepeHUs cuibl. Ecim 6b1 Obina
BO3MOXXHOCTb H3MEPSATb CHITY YEJIOBE4ECKOrO reHHs, €€ TOXe MOXHO Ob1TO Obl Ha-
38aTh HetoToHoM. Henapom Ha HaarpoGHoii minte Morunsl HetoToHna BeiceueHsl
CJIOBA: «...MYCTb CMEPTHBIE PaYIOTCS, UTO CYLLIECTBOBAJIO Takoe YKpalleHHe poaa
4EeJI0BEUECKOron.

Haubonec nnonopoaHsiMu B xu3un Herotona 6butu roast 1665—1667-#, korna Bo
BpeMsl 3MHAEMUH YyMbl OH ye3xkasl B rojloJHy10 AepeBHI0 Bynbctopn. 311 roast
MOXHO Ha3BaThb «0ONIHHCKOMH oceHbI0» HbloToHa, OH paboTan cBepX BCAKOIi Mepbl!
31ech poXAAETCA MHTErpaIbHOE A depeHLHanbHOe HCUHCICHHE, 31eCh OH pac-
KPBbIBAET COJIHEYHBIH Y4, MO3HAET TaliHYy CNEKTPa, 3AeCh KOHCTPYHPYET TeJIECKON
HOBOT'O THIA — pe(EeKTOP U MHKPOCKOTT.

Bt v apyroit HetotoH. Ero Ml 3Haem odens Mato. 3ToT HeIOTOH — NONMUTHK,
4JIEH YYPEAHTENBHOTO NapIaMeNTa, YeI0BEK, KOTOPbIi COBEPLUEHHO HEMOHATHBIM
00pa3oM HayuHyl0 paboTy coueTan ¢ aAMMHHCTPATHBHOM, CO cykGoii rocyaap-
CTBEHHBIM HHTEPECOM.
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Cnasa HeloToHa iocTaNack eMy He JIErKO: OHa IPHHOCHIIA M ropeydb pa3ouapoBa-
HH4, ¥ 60716 06M B! B criopax ¢ ['ykom, [oiireHcom JleiiGHULIEM eMy He pa3 IpuXo-
IUI0CH OTCTaHBaTh CBO [IPHOPHUTET B HayKe.

s BoBneuenns B paGoty 3pureneit, NPOBOANM C HUMH KOHKYPC 3arajioK.
YuuTenb 3araibiBaeT 3araaky.

3azaoxa nepean:

Peus noitaer 06 yueHoM. O xoM umenHo? IMoackasku:

1. Emte B cTyieHUECKHE rOfIbI OH OTKPBUIL, YTO MEPUOA KoJle0aHHii MatTHHKA He
3aBHCHT OT aMIUTHTYbL.

2. TTocne oxoHYaHKA YHHBEPCHTETa OH 3aHSICA HCCIICAOBaHHAMH B obacTi
MEXaHHKH H aCTPOHOMHH,

3. YIM OTKpBIT NPHHLINN OTHOCHTENBHOCTH JBHKCHHS U 3aKOH HHEPLIHH.

4. OH oTkpbu1 4 ciyThuka y IOnuTtepa 1 da3si Benepel.

5. ins u3y4eHns 3akOHOMepHOCTEH cBOOOIHOTO MaEHUs TEll OH HCTIOMB30BAN
HAKJIOHHYIO GauHo B I. [Tu3a.

(Omeem: vranbstHCknH yuensiit 'amneo Famnneii.)

3azaoxa emopasn:
U BHOBb peyb - 06 yu4eHOM, TETEpPh O 4ENOBEKE, (haMuIIHA KOTOPOTO 3HAKOMa
BCEM: U LIKOJIBHHKAM, H pabouuM, U JIOMOX035iKaM, ¥ apTUCTaM, H Hay4YHBIM pa-
6otHukaM. Ko on? INoackazku:
1. HxeHep o o6pa3oBaHHio, OH B 23 roz1a 3allMTHI JUCCEPTALIMIO Ha 3BaHHE
JokTopa hunocopuu.

2. Ero nayuHble uccef0BaHus NOCBALIEHB! JIEKTPOMArHeTH3MY, GU3nKe Kprc-
TaJIOB, ONITHKE, MONEKYJIAPHOI (H3HKe.

3. Ho rnaBHoe ero Hay4HOe NOCTIXKEHHE OTHOCHIIOCH K COBEPILIEHHO HEH3BECT-
HOIA 10 Tex nop obnacti Hayku. OHa-TO ¥ NPOCNaBUIIa ETO UM

4. On naypear nepsoit Hobenescxoii npemun no ¢pusuke (1901 r).

S. EMy nepBomy ynanoch yBHAETb CTPOCHHE 4aCTH CKEJIETa )KMBOIO YEIOBEKa.

(Omeem: nemeuxuii yuensiii B. K. Penrren.)

3azaoxka mpemosn:

O dbamunuu ouenn uzsectTHOro yyeHoro. [lonckaskn:

1. OH - 011H U3 ITEPBBIX YYEHBIX, pabOTaBLIMX Ha BOHHY, 4 lepBas XXePTBa BOWHBI
Cpeliv IIOAEH HaYKH.

2. Kpyr ero Hay4HbIX MHTEpPECOB: MaTEMaTHKa, MEXaHHKA, OTITHKA, aCTPOHOMHSI.

3. OH - kpyniHbI# H300peTareb. Ero H306peTeHus MHPOKO H3BECTHBI.

4. C o1HKMM H3 €ro OTKPBITHi Mbl CTaJIKHBAaEMCS MTOUTH KAXKAYHO HEAENIO.

5. o nerenne, eMy NpUHamIeXUT BO3IIIac: «BpHKal», Npo3BYUaBILINii BCaEA 33
cieNaHHbIM UM OTKPHITHEM.

(Omeem: Apxumen.)

3azaoxa uemeepman:

U cHosa o yenoseke-nerenze. [Noackasku:

l. OnxunBIV B. g0 H.2.

2. OH 611 BocriMTaTeNneM ANlekcanapa MakeoHCKOro.

3. Ero counHeHHs OTHOCATCA KO BCEM 00/1aCTAM 3HAHHH TOro BpeMeHH: ¢uio-
CO(HH, aCTPOHOMHH, MEXAHHKE, TEOPHH 3BYKa, ONITHKE, METEOPOJIOTHH.



70 naea |. 3AKOHbI BSAUMOAENCTBUSA U ABMKEHNS TEJT

4. B ocHOBE €ro HH3NKHM JIeXKATH PaCCY)KACHHSA H YMO3aK/IOUEHHS.

5. Ero yuenue Gb1710 KAHOHH3MPOBAHO LIEPKOBBIO, IPH3HAHO CBATHIM, HEU3MEH-
HBIM M N'OCMIOACTBOBAJIO B HayKe okono 1000 ner.

(Omeem: Apucrorens.)

1L 3akntounTeNIbHOE CTIOBO YYHTEIA

AHanu3 TBOPYECTBA BENHKHX (PH3HKOB NOKA3bIBAET, YTO OCHOBHBLIM MOTHBOM HX
Hay4HOIO TpyAa Obina 6eCKOpbICTHAs a2 NOCTHXKEHUS 3aKOHOB npupoasbl. Cob-
CTBEHHbIH YIIOPHBIH M TSHKENbIH TPY ABIACTCA VIS YYEHOIO PASOCTbIO, MCTOYHHKOM
CYacThs M CMBICTIOM XH3HH. Ho Hepenko pesynsTars Tpyaa, a nopoit 1 cama Bo3-
MO>KHOCTb 3aHUMAaThCA HM TPEGOBAIH OT YYEHOr0 MYXKECTBA TOCTYTIATh B COOTBET-
CTBHH C BBICOKHMH HPaBCTBEHHBIMH MPHHLIHIIAMH.

BceM kxenaloimm B KauecTse OMAILHETO 3a/1aHHA TAETCA CIOXHBIA KpOCCBOpA.
3a BbIMONHEHHE JOMAILHETO 3aJ1aHHsA OLICHKA BBICTABJISICTCA B XKYPHAJI.

Kpoccpopa «3ameuaTesibHbIe yueHbIe-PHINKI»
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o sepmuxanu:

1. Pycckuii yuenbiii, ycTaHOBUBIUMI 3aKOHBI BHewHero dotoaddexra. 2. Poc-
CHIACKHMHA GU3HK ¥ aCTPO(GH3UK, PA3BUBAIOLINI TEOPHH CBEPXTIPOBOAUMOCTH H TIPO-
MCXOXICHUSA KOCMHYECKHX JIyue. 3. AHIMMiACKHi QH3HK, YCTAHOBUBILIMIA CTaTHCTH-
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4ECKHIi 3aKOH PacpeaeIeHHs MOJIEKYIT MO CKOPOCTAM. 6. DdpaHuy3ckuil GpU3MK U
HH)KEHEP, YCTAHOBHBLIMH COBMECTHO ¢ M. B, JIOMOHOCOBBIM ypaBHEHHE COCTOs-
HUs HacaNbHOro ra3a. 7. PpaHiy3ckuii GU3MK H XHMHK, OTKPBIBLIHI OIMH U3 ra3o-
BbIX 3aKOHOB. 9. MransaHckuii Gpu3nk ¥ acTpOHOM, OOMH H3 OCHOBOMOIOXKHHKOB
3KCNEPUMEHTaNIbHON PH3nKH. 14. AHIIMHCKHI PH3HK, OCYILECTBHBILMI LIES «TIpe-
BpaTUTh MarHeTH3M B 37IEKTPHYECTBO» . 15, Yuensiii, noareepausiumii B 1922 r. kaH-
TOBYIO TeOpHIO CBeTa. | 7. HeMeuknit Bpa4, onMH M3 MepBOOTKpPBIBaTENEi 3aKoHa
coxpaHeHHs 3Hepruu. 20. dpaHuy3ckuil yueHslii B HHXeHep, paspaboraBuinii
NPHHLHI ASHCTBHA HACATHHBIX TEILTOBBIX MaUIKH. 22. OpaHLy3CcKHil yueHblit, UMe-
HEM KOTOPOTO Ha3BaH OJIWH U3 ra3oBhIX 3akOHOB. 24. Benukuii ppaviy3ckui Gpusnk
W MaTeMaTHK, OOWH M3 OCHOBOMOJIOAHUKOB MEKTPOAMHAMHUKH. 26. AHIIHHACKHIL
y4€HBli, OCHOBOTIONIOXHHK AAEPHO# (PU3NKH. 28. YUeHbIH, Npe/IoXHBLINIA METOX
YCHIIEHHs CBETA C HCNOJb30BaHHEM HHIYLIHPOBAHHOTO H3nydeHus. 3 1. Hemenkwnii
y4€HBIH, ONIMH U3 co3aaTenei KHHETHYECKOH TeopHu ra3oB. 33. Hemeuxuii pusm,
9KCNIEPUMEHTANILHO OOHAPYKUBLIHI X-ITyYr M M3YUHMBIIHI HX CBOHCTBA. 35. Ou3nk-
IKCMEPHMEHTATOP, IKCIIEPUMEHTANTbLHO 3apErHMCTPHPOBABLIMA JaBCHHE CBETA.
36. amepuKaHCKii HU3HK, KOTOPLIH NPOBEN MEepBLIE HaHG0JIEE TOYHbIE OTIBITHI 110 U3-
MEPCHHIO 3apana snekTpoHa. 37. Hemenkuit pusKK-3kcnepuMeHTaTop, n3o0peraresb
npubopa 1A perucTpaiy (CueTa) 3apsDKEHHBIX uacTull. 38. AMepHKaHCKHit Pu3MK 1
XHMMK, OTKPbIBILHi aTOMHYO CTPYKTYpY 5€/1KOB, B YaCTHOCTH reMoriioOnHa (1954).

ITo zopusonmanu:

4. Pycckuit pusmk, aBTop GyHIaMeHTaIbHbIX paboT B 061aCTH H3Y4EHHA NPUPO-
Jbl cBeTa. 5. Bennkuii pycckuit yueHslH, paspaboTasumii Teopuio 06pa3oBanus at-
MocdepHoro anektpuyecTsa. 8. OpaHiy3ckuii yueHbli, yCTAHOBUBIINI BaXKHbIH
ra3oBbiii 3akoH. 10. Pycckuit yueHbIi, yka3aBlnii Ha IOBTOPAEMOCTh CBOHCTB XHMH-
YCCKHX 91eMeHTOB. 1 1. HeMeliknii ecTeCTBOMCTIBITATEND, BHECILMHA BKJIA B YCTAHOB-
JIeHHE 3aKOHA COXPAHEHHS JHEPTUH. 12. AHIMIHICKHI YueHBIH, SKCIEPHMEHTAILHO
OTKpBIBIIMHA OAMH M3 ra3oBbIx 3akoHOB. 13. TBopen kmaccHyeckoi MEXaHHKH.
16. Yuensiit, neiTaBiiuics 06HapyXuTh ABHKEHHE 3EMIH OTHOCHTENILHO HEMOA-
BIKHOTO 3¢pa. |8. PU3HK-TEOpETHK, BBLIBUHYBLINH TEOPHIO KBaHTOB. 19. M306pe-
Tarens «becrpoBonoyHoro Tenerpadax. 21. Cozaarens TeOpUH OTHOCHTETBHOCTH.
23. UTanbsHCKMR yueHbIH, OTKPIBLINH BaXKHYIO 3aKOHOMEPHOCTb MEXKAY YHCIIaMH
MOJIEKYJl B paBHBIX o6bemax rasos. 25. [onnanackui yueHslit, OCHOBAaTENb JEKT-
POHHOI TEOPHH CTPOEHHS BEIIECTBA. 27. Briaromuiics opraH43aTop HaykH, co3aa-
Te/Tb [EPBOH COBETCKOH LIKOJIBI (PU3UKOB. 29. AHIIMICKHH PH3UK, ORMH U3 NIEPBOOT-
KpbIBaTENeEi 3aKOHA COXPaHEHUS SHEPTHH, IOKA3aBLIKIA, YTO TETIOTY MOKHO MOy~
YHTB 32 CYET MEXaHHUUECKOH paboTel. 30. YueHHlii, OTKpHIBILHIA ABJICHHE AMEKTPOCTa-
THYecKoi HHAYKUMH. 32. [larckuii ¢pusmnk, 0OHapyKHBILHH JEHCTBHE 3EKTPHYECKO-
O TOKa Ha MarHUTHY!10 cTpenky. 34. dpaHiy3ckuit GUIHK-TEOPETHK, NONYHHBILHIH
Hob6eneBckyo npeMHIO 3a OTKPbITHE BOTHOBO# NPUPOABI 371EKTpoHa. 39. YueHblit, B
4ECTh KOTOPOro Ha3BaHa eJMHHULIA MOIMOLIEHHON N03bl H3nyuenns. 40. YyeHbli,
M3yyaBLIKii 31EKTPOMArHETH3M, YCTAHOBUBILMH NPaBIIO HANIPABNCHUS HHAYKLIH-
OHHOrO ToKa. 41. dpanuy3ckui PU3NK, YCTAaHOBUBILHIL 3aKOH B3aUMOACHCTBHA He-
IIOIBHKHBIX JIEKTPHYECKHX 3apanoB. 42. Hemerkuii ¢pusnk-3KCnepUMEHTATOp, B
yecTb koToporo HaseaHa B CH eanHuua MaruutHoro noroka. 43. Boiaatoumiics nar-
CKHH GU3MK, NPEIOKUBLIHI «TUTaHETapHYIO» MOZENDb artoMa. 44, ABTop 3akoHa
YIPYTOCTH TBEPABIX Tell.
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Omeembt

o zopuzonmanu: 4. Basuios. 5. JlomoHocoB. 8. MapwuotT. 10. Menzenees.
11. TensMronsi. 12. Boitns. 13. HetoToH. 16. Maiixenscos. 18. [Tnank. 19. TTonos.
21. Ditnwreiin. 23. Asoraapo. 25. Jlopenu. 27. Hodde. 29. xoyns. 30. Puxman.
32. Dpcren. 34. Bpoitnb. 39, Ipeii. 40. Jlenu. 41. Kynon. 42. Bebep. 43. bop. 44. T'yk.

o sepmukanu: 1. Croneros. 2. 'nusbypr. 3. Maxkcsen. 6. Knaitnepon. 7. I'eii-
Jloccax. 9. Tanuneit. 14. dapageii. 15. Komnron. 17. Maiiep. 20. Kapro. 22. Ilapns.
24, Amnep. 26. Pesepdopn. 28. ®abpukanr. 31. Kinaysuyc. 33. Penrren. 35. JleGenes.
36. Mumnuxen. 37. I'erep. 38. TTonuur.

I11. IoaBeaenue NTOroB
Yyurtens BbICTABISET OLICHKH 33 YPOK.

Ypok 21
KonTposanHasi padora no teme «Hmmyanc.
3aKkoH cOXpaHeHMSl MMIYJIbCay

Lenu ypoka:
BoifBUTb 3HaHHA yualuxca no teme « AMmynbe. 3aKoH COXpaHeHHs UMITYIIbCay.
Xon ypoka
Bapuanrl
1. KakuM BbIpaskeHHEM ONpPEAENAIOT HMITYJILC TeNa?
a) ma ; 6) mv;
=2
= mv
B) Fit; . T)
2
2. B xakux eqMHHLAX H3MepAeTCA UMIYNLC B MexciyHapoaHoii cucteme?
a) 1 H; 6) 1 kr;
B) 1 Hec; r) ! Ix.

3. YeMy paBHO H3MEHEHHE HMITY/ILCA TENA, €C/IH Ha HETo NoAeHCcTBOBaNa cuna 15
H B Teuenue 5 ¢?

a) 3 kr'm/c; 6) 5 krm/c;

B) 15 krm/c; r) 75 kr-m/c.

4. Teno maccoit m 1BHxeTCs co ckopocTbio v. [locne B3anMozneicTBHS CO CTEH-
KOii TeNO CTano ABMraThCs B MPOTUBOMOIOKHOM HaNPaBIeHHH C TOH JKe N0 MOAYIIO
CKOpOCTBIO. YeMy paBeH MOLY/Ib H3MEHEHHSA UMNTY/bca Tena?

a) 0; 6) mv;

B) 2 mv; r)4 mv.

5. J1Ba aBTOMOGHIA C ONHHAKOBBIMHM MacCaMH m JABHXYTCS CO CKOPOCTAMH V H 3v
OTHOCHTENBHO 3eMIIH B MPOTHBOTIONOXKHBIX HanpabieHusx. YeMy paBeH uMnynsc
BTOpPOro aBTOMOOMNS B CHCTEME OTUETa, CBA3AHHON C NMEepBLIM aBTOMOOHIICM?

a)mv; 6) mv;

B) 3 mv; r)4 mv.
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6. Ha puc. 44 npencrasnen rpaduk 3aBucuMocTH F H A
MoayJis Cuitel F, neiicTBytoweii Ha Teso, OT BpeMeHH.
Yemy paBHO H3MEHEHHE CKOPOCTH TeNla Maccoii 2 Kr 4 f---mmmm—-s '
3a4c? !
a)dm/c; : 2 E
6) 8 m/c; ioc
B) 16 M/c; L—p
r)32 m/c. 2 4
7. Kakoe 3 BbipaxceHH# COOTBETCTBYET 3aKOHY CO- Puc. 44
XpaHEHHs HMMyAhca ANA Ciayuyas B3aUMOAECHCTBHSA
IByx Ten?
a) p=mv; 6) f‘At:mfiz—mV,;

B) myVyyy +myVay = mVy +myvy;

r) m(f’m)z +”§(§m)2 _"*(i’-m)z +mz(§2k)z )
2 2 2 2

8. XenezHonopoxHbIit BATOH Maccoit m, IBUKYLMHCSA CO CKOPOCTBIO V, CTaJIKH-
BAETCSA C HETIOABHKHBIM BaroHOM Macco# 2m U cueruisercs ¢ HuM. Kaknm cymmap-
HBIM HMITYJbCOM 06JIafaloT 1Ba BaroHa 1ocJie CTOMIKHOBEHUA?

a) 0; . 6) mv;

B) 2 mv; r) 3 mv.

9. Teaexka Maccoi 2 Kr, ABHXKYINAACA CO CKOPOCThIO 3 M/C, CTaIKHBAETCs C
HEMOABHIKHON TENEexKKOi Maccoi 4 kr K cuennsercs ¢ Heil. YeMy paBHa CKOpOCTh
o6oux Tenexek nocne B3anMoxeicTBuA?

a) 0,5 m/c; 6) 1 m/c;

B) 1,5 M/c; : r) 3 M/c.

10. Cxopocts sierkoBoro asroMo0uns B 3 pasa 6onbine CKOPOCTH FPY30BOTO, a
Macca rpyxoBoro — B 6 pa3 6osblue sierkoBoro. CpaBHUTE MOOY/IH UMITYJILCOB JI€T-
KOBOTO p, M IPY30BOI0 p, aBTOMOOHICH.

a)p,=p, 6)p,=2p,;

B)p, =2p; ) p,=4p;

11. TIpy BeICTpEne U3 MHUCTONETA BHUIETAET MY/ MACCOH m CO CKOPOCTDLIO V.
Kakyto nmo mony:mo ckopocte npuobpeTaer nocne BbICTPesia MUCTONET, ECHH €ro
macca B 100 pa3 Gonbiue Maccs! mynu?

a)0; 6)v/100;

B)V; r) 100v.

12. Ha 0tHOM KOHLIE HEMOMBIKHO# JUTHHHOM TEJIEXKY MaCCO# M, CTONT MATbHK
Maccoit m,. C kakoit CKOPOCTBIO GyNeT IBUraThCS TENEKKA, €CITH MATLIHK NOGEKUT
€O CKOPOCTBIO V OTHOCHTESILHO TENIEKKH?

mv myv m,v myv
a) ——; 6) —~; B—L—; -
m, +m, m, m; +m, m
Bapuanr Il
1. UeMy paBeH MMITyAIbC TeJ1a MAacCO# 2 KT, ABHXKYILIEroca €O CKOPOCThIO 3 M/c?
a) 1,5xrwm/c; 0) 6 xr-M/c;

B) 9 kr-M/c; r) 18 kr-m/c.
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2. KakoBO HaMMEHOBaHHE EIMHUIIBI MMITYNIbCA, BHIPAXEHHOE YEPE3 OCHOBHbIE
€IMHULBI MexayHapoaHoii cucteMbl?

a) | kr; 6) lxr-m/c;
B) lkr-m/c?; r) 1kr-m¥c,
3. KakuM BbIp2)XEHUEM ONpPECIAIOT HMITYIIbC Tena?
a) ma; 6) mv;

= mv?
B) Ft; l") —2—

4. Teno maccoii 2 Kr aBwxeTcs co ckopocTbio 3 M/c. Ilocne B3auMoacHcTBHA
CO CTEHKOH TEJIO CTaJlo ABHTaThCA B MPOTHBOMOJIOXKHOM HaNpaBieHUH CO CKOPOC-
Tbi0 2 M/c. UeMy paBeH MOY/Ib U3MEHEHHA HUMITY/Ibca Tena?

a) 2 Kkr-m/c; 0) 4 kr-m/c;

B) 6 Xr'M/C; r) 10 xr-m/c.

5. Jlsa aBTOMOGHNIA € OIMHAKOBBEIMHM MacCaMH /m ABHXYTCS CO CKOPOCTAMU V U
3v orHOoCcHTENbHO 3eMAM B OHOM HampaBieHHH. UeMy paBeH UMMYJbLC BTOPOro
aBTOMOOMNA B CHCTEME OTHETa, CBA3AHHO# C [IEPBBIM aBTOMOGHIEM?

a)mv; 6)2 mv; '

B) 3 mv; r)4mv.

6. Ha puc. 45 npencrasneH rpaguk 3aBucumoctn F, H
Moayss cuibl F, AeCTBYIOLIEH Ha TENO, OT BPEMEHH.

Yemy paBHO H3MEHEHHE CKOPOCTH Tesla Maccoii 2 kr 12
3a3¢?

a) 9 m/c; 6

0) 12 m/c;

B) 18 M/c;

r) 36 M/c. [ 1 2

7. Kakoe 13 BbIpaXeHHH COOTBETCTBYET 3aKOHy CO- Puc. 45
XpaHEHUs UMIyNbCa Ul Cly4as B3auMONEHCTBHA
aByx ren?

P
(2]

\

W Femmemeeea

6) ”i(‘_’m)z IL’”z(;:n)z _m(;"()z J'Lmz(;zx)z.
2 2 2 2’
B) p=mv; r) FAt = mv, —my,.

) m Yy, +myVyy, = mVy +myy

8. Tenexxa Maccoit 3 Kkr, ABHXKYIIAACA CO CKOPOCThIO 4 M/C, CTAJIKMBAeTCs €
HETOABHXKHOH TENEKKOH Maccoi To# xe MacChl M CLeMIAeTcs ¢ Heil. UeMy paBeH
UMIYBC TENEXKEK NOCe B3aUMOIEHCTBUA?

a) 6 kr-m/c; 6) 12 kr'm/c;

B) 24 kr-M/c; r) 0.

9. Tenesxxxa Maccoii 3 Kr, ABHXKYIIAACA CO CKOPOCTBIO 4 M/C, CTAJIKMBAETCs €
HETIONBHXXHOH TENEKKOH TOH Hke Macchl W cuenisercs ¢ Heit. UeMy paBHa cko-
pocTb 00enx Tenexek nocne B3auMOAEHCTBHS.

a) 2 M/c; 6) 3 M/c;

B) 4 M/c; r) 12 m/c.

10. CxopocTb n1erkoBoro aBToMo6HIIs B 4 pasa Gosble CKOPOCTH rPy30BOro, a
Macca rpy30Boro — B 2 pa3a Gonbilie Macchl J1eTkoBoro. CpaBHUTE 3Ha4€HUs MOLY-
el HMITYNBCOB JIETKOBOTO p; M TPY30BOr0 p, aBTOMOGHIEH.
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a)p,=py 6)p,=2p,

B)p,=2p; np,=4p,

11. HenoasuxHoe aTOMHOE A4po Maccoi# M HCIyCcKaeT YaCTHILy Maccoi m, BH-
XKYIIYlOCS CO CKOPOCTBbIO V, H OTIETAET B NPOTHBOMONOXHOM HANpaBiICHHH.
Yemy paBeH MOIY/Ib CKOPOCTH Apa NPH 3ToM?

my
a)v; 6) "R
mv mv
) M-m’ n M+m’

12. Opyaue, He UMeIOILEE MPOTHBOOTKATHOIO YCTPOHCTBA, CTPENAET CHAPAAOM
TNOA YIVIOM O K ropu30HTY. Macca cHapsana m,, €ro HavyanbHas CKOPOCThH OTHOCH-
TenbHO 3emiu v. Kakosa ckopocTs oTkaTa opyaus, ecim ero macca m,?

mycosa 6) m,vcosa
m, m
mycosa n m,vcoso
m +m, ’ m,—m,
OTBeTbI
11213141 5]6l718]9]10]11]12
I sapuanm 6|l |[r|Bslrla|lB|6|6]|8B]|6]a
Heapuaym | 6 | 6 | B | r | 6 | a | a | 6| a|6]|B]| a

Pezepsumii ypok
Pemienue 3apay-nmapagokcoB no Teme «32KOHbBI AHHAMHKH»

Lenu ypoka:
Pa3BHTb 3KCIEPHMEHTANBLHBIE HCCIIEAOBATEILCKHE YMEHHS YHALIMXCA; Pa3BHTb
JIOTHYECKOE MBILIIEHHE. ‘

Xoxa ypoxa
Komanas! no xpebuio BeIGHparoT no oaHoit 3agade. UM naercs onHa - Aee Hene-
111 Ha 06HapY)XeHHe OIIHOKH B 3a/1a4¢ ¥ NOArOTOBKY 3KCIIEPHMEHTA JUist 060CHOBa-
HuA npeamnonaraemoii runotessl. Ha ypoxe kaxcaas koMaHaa NpeACTaBAseT couep-
*aHHe CBOCH 3a1a4H H IEMOHCTPHPYET OMBITHI, ONIPOBEPraloIL1e ONPEACICHHBI
taxT. OcTanbHble KOMAH/B! B TOPA/KE OYEPEAHOCTH MbITAIOTCA HAlTH OWIKOKY B
3ajiave.

1. BerynureanHoe cJI0BO YHHTe s

IMapagokc — 370 cyxaeHHe, pacxoasiieecs ¢ OOLIENPHHATEIM Hay4YHBIM MNpel-
CTaBJICHHEM O 3HaHWH. O NMapasoKCaNbHOCTH TEOPHH Mbi FTOBOPHM B TOM Cilydae,
KOTAa KCHEPUMEHT NMPHBOAWT K HEOXHUIAHHOMY Pe3yNbTaTy, KOTODbIH HeNb3s
OOBLACHUTD C NO3ULIMHU CYLIECTBYIOMMX B3LA0B. TOraa BO3HUKAET HEOOX0AMMOCTD
B M3MECHEHHH TCOPHH, B IPHBEIEHUH €€ B COOTBETCTBHE C IKCIIEPHMEHTOM MITH 3a-
MEHeE ¢e.



76 naea I. 3AKOHbI BSAUMOOENCTBUS U ABWKEHWS TEN

ITpumepbt 6apuanmoe 3a0a4-napacoKcos no meme «3aKoHbl OUHAMUKU»

1. TpeHue Npu KaueHHH MEHbILIE, YeM TPEHHE NPHU CKonbXeHHH. OnHako B
XOJIOHBIH ACHBb 3UMOI MOXKHO HabNIOAaTh, KaK Yy ABHXYLIEHCS TEErH KOJIeco He
BpALLAETCH, a CKOJIL3UT M0 CHETY.

2. Tlaccaxupsl, CTOSALINE B BaroHe MOAXOAALIEH K CTAHLIMH JEKTPHYKH, Ha-
KJIOHAIOTCS B MOMEHT OCTaHOBKH MO€3/a HE BIEpel, a Ha3all, KBOTIPEKH» 3aKOHY
HHEPLHH.

3. Bucswmii Ha HUTH B KalOTe GLICTPOXOIHOTO Cy/IHA IPY3 HHOTAA OTKJIOHSET-
Cst B CTOPOHY, XOTS Ha HErO HHYTO He HOAEHCTBOBANO. DTO NMPOTHBOPEYHUT IIEPBOMY
3akoHy HbloToHa.

4.  CornacHo BropoMy 3akoHy HbloTOHa yckopenHe nponopLUHOHAIbHO CHIIE.
Yem Gonsiiie cuna THKECTH, TeM Gonblue yckopeHue cBoboanoro naaenus. OaHaxko
OHO A3 Bcex Ten onuHakoBo. [Tonyyaercs npoTHBopeune.

5. CornacHo 3akOHY BCEMHPHOTO TATOTEHHA MOXHO NPUHTH K BRIBOAY O HEO-
FPaHMYECHHOM BO3PACTAHHH CHIBI MPUTSKEHHA NMPH YMEHBUIEHHH PacCTOSHHSA
Mexay TenamMu (1o Hyns). Bmecte ¢ TeM Mbi 6e3 ocoboro Tpyaa mogHMMaeM OAHO
TEJIO C MOBEPXHOCTH APYrOro, BCTAEM CO CTYJa U T. A.

6.  Tlpu cTONKHOBEHMH IPY30BHKA C JIETKOBOI MalLMHO# NOBpeXIEHHE NoNy-
4aeT MaBHbIM 006pa3oM sierkoas. Ho Beab cornacHo TpetbeMy 3akoHy HbioToHa Ha
00e MaLKHbI JOKHBI ACHCTBOBATH OIMHAKOBbIE CHIIbI, KOTOPbIE «00A3aHbI» NPOHU3-
BECTH OJJMHAKOBbI NOBPEAICHUA.

2. MoaBenenne HTOros
YuuTens BLICTABNAET OLEHKH 33 YPOK.



asall
MEXAHUWYECKUE KONNEBAHUA
U BOJTHbI. 3BYK

Ypok 22
KonebarennHbie ABHXKEHHS

ILlens ypoka:

CdopMupoBaTh y yYalllUXCsi NPEACTAaBIEHHS O KONeOGaTeNBHOM [ABHKEHHM;
M3YUMTh CBOHCTBA M OCHOBHBIE XapaKTEPUCTHKH NMEPHOAMYECKHX (KonebdaTesib-
HBIX) ABHXKEHHIA.

Xon ypoka
I. AHAAU3 KOHTPOABHOH PaGoThl

I1. HoBblii MaTepnan

CsoeoOpa3Hble ABIKECHMA, KOTOPBIC Ha3bIBAIOTCS KonebaTeabHBIMU HIIM Npo-
cTo KonebaHuAMHU, BceM XOpoIo u3BeCTHEI. OHH IMHPOKO PacCHpPOCTPAHEHB! B OK-
py»xaronieM Hac mupe. Konebniores BeTku nepeBbeB BO BpEMs BETPa, KaUe/IN U T.1L.

ITpu Bcem pa3HoOOpasum 3TUX ABOKEHHH Yy HUX €CTh BaxKHas oOLias yepra:
4yepe3 ONpPEIENCHHBIT MPOMEXYTOK BPEMEHH IBHXKEHHS TNMOBTOPAIOTCA. Munu-
ManbHEIH NIPOMEXYTOK BPEMEHH, Uepe3 KOTOPHBIH ABIKEHUE MOBTOPAETCS, Ha3bl-
BAIOT nepuodom Konebanus. [1o3ToMy roBopsT, 4To kosiebaTeIbHOE ABHIKCHUE ne-
Ppuoduuno.

Ecnu Teno, noABelIEHHOE Ha HUTH, OTBE/IEM BIIEBO Ha HEKOTOPOE PacCTOSHHE U
OTIYCTHM, Teno OyZeT ABUraThCsl C YCKOPEHHEM BIPaBO-BHH3, MPOHAET nonoxke-
HUE PaBHOBECHE U BCIICJCTBHE HHEPLIMH OTKJIOHUTCA BIIPaBO-BBEPX U T.A.

OTKI0HEHME TeNna OT MONOXEHUA PaBHOBECHS Ha3bIBAKOT CMEUCHUEM.

HauGonsluee (1o MORy:110) OTKIOHEHHE TeNa OT M0JI0KEHUA PaBHOBECHA Ha3bl-
BalOT AMNAUMYOOu.

Kak n apyrue nsmuxenus, konebarebHOe ABHKEHHE XapaKTEPHU3YETCs CKOPOC-
TbIO U ycKopeHHeM. IIpu xonebarennHoM ABMXEHHH 00€ 3TH BETHYHHBI U3MEHS-
I0TCSA OT TOYKH K TOYKE, OT OHOT0 MOMEHTa BPEMEHH K Apyromy. B Toukax makcH-
MaJibHOrO OTKJIOHEHHS OT NOJIOXKEHHS PAaBHOBECHS CKOPOCTH paBHa Hymo. B Touke
PaBHOBECHSA CKOPOCTh MAKCHMaNbHa. YCKOpEHHE — Hao60POT.
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Puc. 46

Ha puc. 46 npeacraBnenbl HUTAHON U NIPYXHUHHbIA MaATHHKH.

Mamemamuueckum MasTHUKOM Ha3bIBACTCA MOABCLICHHBIA K TOHKOH HUTH
TPY3, pa3sMepbl KOTOPOro MHOTO MEHBILIE JUTHHBI HHTH, @ €ro Macca MHOTO Gonblie
MacCChbl HUTH. ’

Hmak, ycnosus 603HUKHOBeHUR MeXAHUYECKUX KONEOanUT:

* Hannune nonoxeHus ycToiiuMBOro paBHOBECHS, NIPH KOTOPOM PaB-
HOZEHCTBYOLas CHI1a paBHA HY/MIO.

* Xota Obl OZHA Cuiia DO/KHA 3aBUCETh OT KOOPAMHATHbI (Hanpumep,
F o ==ke).

* Hannuue B konebmrouieMcs Tene u30bITouHOI SHeprun. (BHauane Mbl
coBeplIacM paboTy Mo CXKATUIO MPYXHHBI, COOOIHMB el HEKOTOPbIi
3anac 3HepruM. 3a cuer ITOH SHEPrun U NPOUCXONAT KonebaHus.)

¢ Eciu BbIBECTH TENO U3 NOJOXKCHHA PABHOBECHS, TO PaBHOACHCTBYIO-
ias yxe He 6yner paBHa HyIIO.

¢ Cunsl TpeHHA B CHCTEME OCTAaTOYHO MaJIBi.

III. YnpaxHeHns ¥ BONpochl 115 NOBTOPEHUSA
— Kaxkoe nBuxeHiie Ha3bIBaIOT KojlebaTeNLHBIM?
Yro HasbiBaOT KosiebaHueM Tena?
Yro Ha3piBatoT ammnuTyao# konebannsa? I[lepuonom? Cmewennem?
Yto Takoe MasTHUK? Kakoit MasTHHK Ha3bIBalOT MaTeMaTHYECKUM?
Kakoit MaATHHK Ha3bIBAIOT NIPYXHHHBIM?
— Kakue u3 nepeyHcIeHHbIX HHXKE IBHKEHHIT ABIAIOTCS MEXaHHYCCKHMH KO-
nebaHUAMU: a) ABHXKEHHE Kadeneit; 6) ABMKeHHe MAYa, TAJAI0IIETO0 Ha 3eM-
JIi0; B) IBMXKEHHE 3BYYalleil CTPYHbI rUTaph?
Jomaurxee 3apanune
1. Beryuuts §24, 25,
2. Ynpaxuenue 23.

1

Ypok 23
BesiMuHHbBI, XapaKTepH3yloliue KoJebareapHoe ABHAKEHHE

Llenu ypoka:
BBecTy nOHATHA aMANUTYBI, TEPHONa K 4acTOTH! konebann#; copMHpoBaTh
MpEACTaBJIEHHE O FApMOHHUYECKHUX KOJleOaHHAX.
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Xon ypoka

1. IlpoBepka noMauIHero 3aXaHus, NOBTOPEHHe

—~ IlpuBenuTe npumeps! KosieGaTeNbHBIX ABHKEHHIHA.

— Kak BEbI IOHMMaeTe YTBEPIKACHHE O TOM, YTO KOAeOaTeNBEHOE ABHKEHHE TTe-
proauyHo?

— Yro Takoe neproa konedaHuin?

~ Kakue xone6aHus Ha3EIBAIOTCA CBOOOAHEIMH?

~ Yro Takoe cmeeHue, aMIuIHTyRa?

— Yro TaKkoe KojiebaTeIhHbIE CHCTEMBI?

— Yt0 Ha3bIBacTCA MaSTHUKOM?

— Kakue Tena Bxomar B koiedare/bHYIO CHCTEMY, Ha3bIBAEMYIO [PYXKHHHBIM
MasTHUKOM? HUTAHBIM (MaTeMaTHYECKUM) MasTHHKOM?

I1. HoBblii MaTepuan

Kaxnoe apnxeHne XapakTepu3yeTcs CBOMMH BEIMYHHAMH.

— Kakumu BenuuuHaMu XapaKTepu3yeTcs paBHOMEPHOE NPAMOIMHEHHOE [JBU-
wenue? (llocmosnnou crkopocmoio, xoopounamou. Cyujecmeyem ypaghe-
Hue 3a6UCUMOCMU KOOPOUHAMbI OM BPEMEHU X = x, + vxt‘)

— Kakumu BenuuvHaMmu xapaktepusyercs npamonuHeiiHoe aswxkenne? (Ilo-
CMOANIBIM yCKOpelueM, KoopouHamou.)

— Kaxumu xe BeTuurHaMy XapaxTepusyercs konebarensHoe apukerne?

ITepuod Konebanui
Ha npouwiom ypoxke yxke 0TMe4an0ch, 4to KonefarenbHoe IBHKEHHUE — [IEPHORH-
yeckoe. [lepron T— Bpems 0HOTO MOHOTO KoneGaHHsA:

t

=
TI€ ¢ — BCE BpeMs ABHMKEHHA, N — KONMHYECTBO KoneOaHHi.
B CH nepuoa konebaHuit BeipaxaeTcs B cekyHuax: [7] =c.

Hacmoma Konebaruii
YacToTa V — unCO NONHBIX KoNeOaHMit 3a eAHHULY BpeMEHH:
N 1
V=—,TE V=—,
t T
rae N — Koln4ecTBo KonebaHuik, ¢ — BpeMs ABIKCHUS.

B CH uactora Bbipaxaercs B repuax: [v ] =c' =Tu.
KonebarenbHoe ABHXEHHE XapaKTepU3yOTCA TaKxKe LIMKITHYECKOH 4acTOTOH:

=2—”=27rv.

Amnnumyoa konebanun

Ammuryaa x (unu A) — HauGonpliee CMELLIEHUE OT NOJOXKEHUS paBHOBECHA,
u3MepAeTca B MeTpax (M). MoXHO H3MepSTh B €IMHHLIAX TUIOCKOTO yTia (A7 Ma-
TEMAaTHYECKOTO MasATHHKa).

I'pagpuueckoe npeocmasnenue koneGamenvnozo OsuUdceHUR

Tax kak B npotecce koneGaHuil MOTOXKEHHE TENa MEHAETCS, TO 0U€Hb YIOOHO
H3MCHEHHE CMELIIEHHS TEJIa OT MOJIOXKEHHS PABHOBECHS BO BPEMEHHU NPEACTABIIATE
rpaduyecku. IloaroToBHB yCTaHOBKY, NPEANOKEHHYIO B yueOHHMKe Ha cTp. 97,
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X, MA X'Mﬂ‘

Puc. 47 Puc. 48

YYUTENb IEMOHCTPUPYET BHI TPAEKTOPHH ABHXXeHUA Tena. ['padHk 3aBHCHMOCTH
CMELIEHHA X OT BpPEMEHH U300paXkeH Ha puc. 47. ['paduk nokassIBaeT, 4TO Ha Kax-
oM nepuone konebanuii T aMInTya koneGaHuit yorBaer. 910 CBA3aHO C HAJTH-
YHeM TpeHUA B cHcTeMe. Eciv TpeHne oueHb Mano, TO aMIUIHTYAA YOBIBaeT O4eHB
MEUTEHHO, H KoJeOaHHs J0JIro He 3aTyXaloT.

IMonyuenHas kpuBas Ha3plBacTCA CUHYcouooii. (HecMoTps Ha To, 4TO TaKO#H Tep-
MHH HCTIONB3YETCA B IMTEpaType, KpHBast, H300pakeHHas Ha pHC. 47, He ABJIAECTCA HCTHH-
HO# CHHYCOMOi — 310 Gostee cioxHad pyukims. K coxanennto, B 9 kitacce y pebAT HeT
AOCTATOYHBIX MaTEMaTHYECKHX 3HaHH, 4ToObI onMcarh 3Ty Qynkumio. cTHHHas xe
CHHYCOMZA N0Ka3aHa Ha puc. 48.)

TMepyroanyeckre H3MEHEHNA BO BpEMEHH (pH3HUECKOMH BETMUWHBI POHCXOALIHE
TI0 3aKOHY CHHYyCa HJIH KOCHHYCa, Ha3bIBAIOTCS 2apMOnudecKumy KonebaHusIMH.

3aKOH M3MEHEHHs CMELLEHHs X OT BPEMEHH { HMEET BULL

x(1) = Asin(wt) = Asin(%t )

Crnenyer o6paTHTh BHHMaHHE YUEHHKOB, YTO 10 rpadMKy OueHb YIoGHO onpe-
HENATH BCE XapaKTEPUCTHKH KonebaTe/bHOro ABWXEHHS, a HMeHHO, nepuoa (7),
ammaTyny (4) v yactoty (v ).

Hanpumep, no rpadmky konebanuii, nzo6paxkeHHOMY Ha puc. 48, onpenensaem:

A=0,1m,

T=08c,

v =1/T=125Tu.

. (2 .
Jna nanxoro rpaduka: x(f) = O,ISln(Hg -t)= 0,1sin(2,571) .
2

Hanee MOXHO NPEANOKUTD YHALLMMCS CAMOCTOATELHO ONPEACIMTD NO 3a/1aH-
HOMY rpadMKy napaMeTphl ABMXCHUS TENa.

Hapamemper konebamenvubix cucmem

Yemy xe paBHbI NIEPHON ¥ 4YacTOTa KojeGaHui MaTeMaTHIECKOro MasiTHHKA,

NPY>XMHHOIO MasTHUKA?
a) Jina npy>XHHHOTO MaATHHKA:

m
T=27t,’—
k s

rie m — Macca rpy3a, k — XecTkoCTb IIPYKUHBL.
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Torna yactora koneGanuii:

6) Jna MareMaTH4€CKOroO MaftTHHKA:

T=27r\/z,
g

e ] — AHHa HUTH, g — YCKOpEHHe CBOBOAHOTO naaeHns
Yacrora xonebanmii:

T 2r NI~
Heo6X0a1MMO OTMETHTb OTIHYME FAPMOHUYECKHX KoaeGaHMii OT HErapMOHH-
geckux. [lepron rapMoHnueckux xoneGaHuit He 3aBUCHT OT Cocoba BEIBEEHHS
CHCTEMBI M3 NMOJIOKEHUA PaBHOBeCHS (HampHMep, OT aMIUTHTYIB! kosieGannii). B
3TOM MOXKHO OYJIeT JIerko yOeMThCS Ha ClIeAyIOILEM YPOKE B X0ze J1abopaTropHoii
paboTst.

III. YnpaxHeHHs H BONPOCHI /15l NOBTOPEHUSA
— Kakne kone6anus HasbIBAIOTCA rAPMOHHYECKUMH?
— Yro HaswIBatoT YacToTO# KoneGaHuit? KakoBa equHuLa u3MepeHuii?
— Yr0 Ha3BIBAIOT aMILTUTYAO# KoseGanuit?
— Yro Ha3eIBaiOT mepHoAOM Kosebanuii? Kakas ¢opMyna BeIpakaeT CMbICH
storo noHaTHA? KakoBa eiuHHIa H3MEPEHNA nepHoaa Konebanui?
— Kaxoe ypasHeHHe BripaxkaeT CMBIC/ FrapMOHHYECKOro kosebanua?
— Kak naiiti nepnon MateMarndeckoro MasTHika? [Ipy>kHHHOro MaATHHKa?

IV. Pemienne 3ama4

3aoaua 1

MasThuk coepumn 20 xonebanuii 3a 1 mun. 20 c. Haiitu nepuon n gactory
koneGauuii. (Omeem: T=4c; v =0,25Tu.)

3adaua 2

AMIUTHTYA HE3aTyXalolMX KojebaHuii TOMKH CTPYHBI 2 MM, 4acToOTa Koneba-
nui 1 kI'u. Kaxo# nyTs npoiizer Touka crpyssi 3a 0,4 c? Kakoe nepemerienue
COBEPILINT 3Ta TOYKA 32 OAMH nepuoy koseGanuii? (Omeem: | =3,2 M; §=0.)

3aoaua 3

Koopaunara xone6molerocs Te1a H3MEHACTCA 10 3aKOHY: X = 5 cos @ . Uemy
PpaBHBI aMIUIMTY/1a, IEPHOJ U YACTOTA KoJiebaHwmii, eciu B popMyrne Bce BETHUHHBI
BbIpaxkeHb! B eannunax CU? (Omeem: A=5m; T=2c¢; v =0,5T"u.)

3aoaua 4

Marematuuecknii MasTHHK JutnHOf 2,45 M cosepunn 100 xonebannii 3a 314 c.
Onpenenuts yckopeHHue cBo60HOrO NafAeHNA g JAHHOH MeCTHOCTH. (Omeem:
£2=9,8M/c%)

3aoaua 5

KakoBa jinHa MareMaTHYECKOro MasiTHHKA, COBEPILAIOLIEr0 rapMOHHYECKHE
koje6anua ¢ yactoroit 0,5 'l Ha moBepxHocTH JIyHn? VckopeHue cBoGoaHOrO
naneHus Ha nosepxHoctH Jlyusl 1,6 M/c%. (Omeem: 1= 0,16 Mm.)
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3aoaua 6
I'py3 maccoit 0,4 kr, moABEIIECHHBIH K HEBECOMO NIpYyXHHe, coBepuiaeT 30 ko-

nebanuit B MUHYTY. YeMy paBHa xeCTKOCTb NpyxuHsl? (Omgem: k = 4 H/M.)

JoMallHee 3a5aHue
1. Boiyuuts §26, 27,
2. 3ana4m Ha YCMOTpEHHeE YYHTENs (3 U3 NPEATOKEHHBIX).

Ypok 24
JlaGopaTopHas paGora 2
«HMccnenoBaHne 3aBHCHMOCTH MEPHOAA M HACTOThI CBOGOAHBIX
K0JIeOaHHH HUTAHOro MasiTHUKA OT ero JJIHHBD

Lens ypoka:
[IpoBepuTh Ha MpakTHKE CHPaBETUBOCTb TEOPETHYECKHX COOTHOLICHHIT 110

nepHoay xone6aHHit HHTAHOIO MassTHUKA.
Obopyoosanue: llapux Ha HUTH, IUTATHB C MYQTO U KOMBLLIOM, H3MEPHTEb-
Hasl JIEHTA, 4ackl (WJIH CEKyH/IOMeD).

Xon ypoka
Hannas nabopatopHas paGoTa MO3BOMAET IKCHEPUMEHTANILHO MOATBEPAMTD

CMpaBeANMBOCTL COOTHOWEHMS: T =27 L .
g

Tlepen BbINONHEHHEM PaGOTHI HYKHO HOACHHTB, YTO AANEKO HE KAXKbIi HUTA-
HOH MasTHHK COBEPILIAET KONCGaHUs C IEPHONOM, ONIPE/IENieMBIM NaHHOH GopMy-
noi. Y 310 HyxHO OyAeT npoBepuTs B paboTe.

Ovuelb BaXxHO, YTOGB! yueHMKH BbIOPAIH MTMHY MOABECAa HUTM B Tpeenax
1-2 m. 310 N03BONUT MONMYUHTB 3HAYEHHs T C HAMBBICWIEH TOYHOCTHIO. IIpH 3TOM
Yron OTKJIOHEHHS HHTH OT BEPTHKAIH HE JODKEH MpeBbIIaTh 5~7°,

Yxazanua k pabome

1. YeranosuTe Ha kpato cTona wratus. K KOJbLY LITaTHBA NOABECHTE LIAPHK
Ha JUTMHHON HUTH (TaK, YTOObI OH HAXONUIICA Ha PACCTOAHHH 35 cM OT nona).

2. MsmepsbTe JutnHY HutH /.

3. OTKI0HHMTE WAPHK HA 4—5 CM OT MOJIONKEHHS PABHOBECHS H OTIYCTHTE.

4. VIamepbTe Bpems 1, 32 KOTOPOE MasTHUK caenaeT # = 30 noMHbIX KoneGaHuil.

5. Beruucnure nepuon u vacToty xoneGanmuii.

6. TToBTOpPHTE OMBIT, yMEHBLIMB JNIHHY HUTH B 4 pasa.

7. Pe3ynbTarsl U3MEPEHHUI M BEIYHCIICHHH 3amniumuTe B Tabnuuy:

Ne Jnuna Bpewms, Kon-Bo Mepuon, T, | Yacrora,
OnblTa | HUTH, [, M tc KosieGanmii, n c v, 'y

1

2

8. Caenaiite BBIBOJ O 3aBHCHMMOCTH II€PHOIA U YACTOTHI KoneGaHuii MasTHHKA
OT AJIMHLI HUTH.
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Ypox 25
IIpeBpauenne Hepruu nNpu KojiebareJbHOM IBHIKEHHH.
3aryxarouue xoacbanus

Llenu ypoka:

H3yunth BO3MOXHBIE MPEBPAILCHUA JHEPrUH B KOJNEOATENBHBLIX CHCTEMaX.
MoxTBepanTh CNpaBe/UIMBOCTE 3aKOHA COXPAHEHHS MEXaHHYECKOH SHEPrHH B KO-
nedaTeNbHBIX CHCTEMAX.

Xox ypoka

1. TIpoBepka noMallHero 3aaaHus, NOBTOPEHHE
— Yr0 Ha3BIBAETCA AMILTHTYOH, TEPHOZIOM KonebaHHs, yacToToi Konebanns?
- Kakoii 6ykBo#t 0603HauaeTCs ¥ B KaKMX €IHHHLAX H3MEPSETCA Kaxas u3
9THX BENHYHH?

— Yro Takoe nosnHoe konebanue? ;

— Kakas MaremaTnueckas 3aBHCHMOCTb CYIECTBYET MEXIY NEPHOIOM H Yac-
TOTOH KoneGanus?

— Kax HajiTi neproa MareMaTH4eCcKOro MasTHHKa?

— OT 4ero 3aBHCHT NEPHOX PY>KHHHOIO MaATHHKa?

— Kak HanpaBnieHb! 110 OTHOMICHHIO APYT K APYTY CKOPOCTH JIBYX MassTHUKOB B
060 MOMEHT BPEMEHH, €CITH 3TH MaATHHKH KONeOMOTCS B MPOTHBOIO-
NOXHBIX (ha3ax; B OMMHAKOBLIX ¢azax?

— Kakue koneGaHKA Ha3bIBAIOTCA TapMOHHUECKHMHU?

— Kak MeHs10TCs eficTBYIO1iIas Ha TENO CHJIA, €TO YCKOPEHHE U CKOPOCTD NpH
COBepLIEHNH UM FapMOHUYECKHX Konebanuii?

II. IlucbMennan nposepouHas pabora
Bapuanm I

1. Kakoe 13 nepe4ucneHHbIX HIKE ABHKEHMIT ABIAETCS MEXAHHYCCKUM KOJIC-
GanueM? 1) ABiKeHHE Kadesieil; 2) ABHKEHHE MAYa, NAZAIOLIEr0 Ha 3CMITIO.

a) monsko 1, 6) TONBKO 2;

B)1n2 r)Hu 1, Hu 2.

2. Kaxue 13 nepeunciieHHbIX Hike koneGanuii asnatorcs ceoboauemu? 1) xo-
Nebasns rpy3a, NOABEIICHHOTO K NPYXHHE, 110CIIe OXHOKPATHOTO €r0 OTKIIOHEHHUS
OT TIONIOKEHHA paBHOBeCHs; 2) konebaHus nupQpy3Horo rpoMKOroBOPHTENA BO
BpeMs pabOThI IPHEMHHKA.

a) monwko 1 6) TonbKO 2;

B) ln2; ryuu 1, up 2.

3. 3a 4 ¢ masATHHK coBepiuaeT 8 konebannii. YeMy paBeH nepuon konedanuit?
a)8¢; 6)4c;

B)2¢C; r05c;

n) 32c.

4. Tlo ycnoBHIo 3afa4H 3 ONpenesnnTe YacToTy Konebanuid,

a) 8 'y, 6)4TI'y;

B) 2 I'y; r) 0,5 I'y;

I} cpeaM OTBETOB a) — I') HET MPaBHJIBHOTO.
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5. Ha puc. 49 npencraBncHa 3aBHCUMOCTb X, MA
KOOPIAMHATHI KONEONIOIErocs Tella OT BPEMEHH.

KakoBa aMniuTyaa KoneGaHHi? 01
a) 0,2 m; 6) 0,1 m;
B) | M; l") 0,5 m;
n) 0,4 m; e) 0 M. —
6. Ilo puc. 49 onpenenute, 4eMy paBeH Nepu-

on konebaHui?
a)lc, 6) 0,2 c;
B) 0,4 c; r)0,4I'u;
1) 0,2 Ty e) 1 Tu. Puc. 49
7. Io puc. 49 onpenenuTe 4acToTy KonebaHHii.
a)lc 6)2c;
B)4c; r) 0,5 I'n;
n) 0,25 I'y; e}l
11 sapuanm

1. Kakoe 13 niepeqHCACHHBIX HIDKE ABHKEHHI ABIAETCA MEXaHHYECKHM KoJie-
Oannem? 1) qBHKEeHHE 3BYYAINEH CTPYHBI THTapHl; 2) ABHXEHHE CIIOPTCMEHA, CO-
BEPIIAIOILETO MPLDKOK B JUIHHY.

a)Hd |, Hu 2; 6)lu2;

B) moavko 1; T) TOJIBKO 2.

2. Kakue U3 nepeuHCNeHHBIX HiKe KoeGaHMii ABIAIOTCA BhIHYXaeHHBIMU? 1) Kote-
6anus rpy3a Ha HUTH, OIMH Pa3 OTBEAEHHOTO OT I10I0XKECHUA PABHOBECHS M OTIIYILCH-
Horo; 2) kone6aHus kayenei, packaynBaeMbIX YEIOBEKOM, CTOSILNM Ha 3eMIIC.

a)lun2; 6) Toneko 1;

B) monwko 2, r)Hu 1, Hu 2.

3. 3a 3 ¢ MmasaTHUK coBepiuaeT 6 koneGanuii. YUemy paBeH nepron koneGaumnii?

a)6c; 6)3¢;

B) 2 c; r)05c;

o) 18c.

4. TTo ycnosuio 3agauu 3 onpenennTe 4acTory KoiaeOaHui.
a) 0,5 I'; 6) 21y,

B)3 'y r) 6 T'y;

n) 1/16 I'u.

5. Ha puc. 50 npeacrasnena 3aBHCUMOCTb

KOOpAMHATHI Koebmomerocs Tena or Bpemenu, > MA
KakoBa amnnutyna kone6anuii? 3
a)—3m; 6) 0;
B) 2 v, r)3m;
n) 4 €) 6 M. 2 s
6.Ilo puc. 50 onpenenurte, uemy pasen nepu- O L'c
on koneGaHui? \/
a)2c; 6)dc; e N
B)8c; r) 0,5 'y;

x) 0,25 I'; e) 1/8T'u. Puc. 50
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X, MA IIApHUK X, M‘t IU1aCTHHKa

Puc. 51
7. Tlo puc. 50 onpeaenuTe YacToTy KoneGaHHi.
a)2c; 6)4c;
B)8¢; r) 0,5 I'y;
o) 0,25 I'y; e) 178 I'y.

11. HoBuiit maTepnan

Paccmotpenne HoBoro MatepHuania yro6HO HauaTh C Mokasa kosnebaHuii rpy3os,
3aKpEeMIEHHbIX Ha HUTAX. [N HAaLAHOCTH YROOHO B3ATL HUTH PaBHOH JUIHHBI, a
rpy3s! — pa3Hoii ¢popmel. Hanpumep, wiapHK H TOHKYIO IACTHHKY.

Jlerko 3aMeTHTh, UTO KonebaHMs BO BTOpoit cHcteMe GynyT 3amyxams GbicT-
pee, ueM B nepBoii (puc. 51).

Buano, 4To nonHas MexaHHYecKas dHeprus
6bicTpee yOrIBaeT Bo BTOpO# cucreMe. [Touemy?
SlcHo, uto mobas konebatTenbHas cucreMa Oyaer
coBepuIaTh koneGaHus 10 TeX nop, moka obnaxa-
eT 3Heprucii. OTBOAA MAATHHK OT MONOXEHHUA
paBHOBECHS, MBI COOOIIIaEM CHCTEME HaYaJIbHYI0
sHepruio (puc. 52). OxHa paBHa NOTEHUHATLHOH
auepruu Tena: E, = mgh.

OTnycTMB MasTHHK, MBI BHIMM, YTO CKO-
poCTh Tesa BO3pacTaeT, a 3HAYUT, BO3pacTacT H Puc. 52
ero KHHeTH4ecKast JHeprus. U3 3akoHa coxpaHe-

HHS MEXaHHU4YECKOH JHEPrMH yMeHblieHHe E,
NPUBOAMT K SKBUBAJICHTHOMY yBenuuenuio E,. Jlna moGoi TouKu TpaeKTopHH,

€CJIM B CHCTEME HET CHII TPCHHS, CIIPABEAJIHBO: EI = Ez, T.C.:
2 2

mv,
=mgh, + —2

mv,

mgh, +

Ecnu Teno HaxoOMTcA B KpaHUX MOJIOKEHHUAX, CHCTeMa OOJIafaeT MONHOMH
JHeprueii E, onpenensemoil TONbKO NOTEHUHANLHON SHeprueil. A B NOJOXEHHH
PaBHOBECHs MOJIHAA SHEPrUs PaBHA MaKCUMANIbHOH KHHETHYECKOH SHEPTHH Ipy3a:
E= mv,?

2

BaXHO MOHATS, YTO COCTaBAAIOIIME NONHONA 3Hepruu E, n E, He npocTo usme-
HAIOTCS BO BPEMEHH, 2 H3MEHAIOTCA MepUOOUHecKy C 3aJaHHBIM [IEPHONIOM KOJIe-
Gauuii B cucteme. [lepron usmenenus E, u E, B 2 pasa MeHblue neproza koseba-
Huii 7.
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OGBIYHO pealbHbIE CHCTEMBI 00TANAlOT COOGCTBEHHBIM TPEHHEM, H NPUCYT-
CTBYET CHJ1a CONPOTHUBNEHHA CPEAIBI.

TMo>ToMy KOJNEGaHHA B TaKHMX CHUCTEMAX ABIAIOTCA 3@MyXarou{uMu:. NOJNHasA
MeXaHHYeCKas YHEPTHA HAaYMHAET YMEHBIUATLCA, T.K. YXOIHUT Ha MPEOJOJICHHE CHIT
Tpenus. CliefoBaTenbHO, aMILIMTYAa KoneGaHuii yMeHbIIAeTCa, M, Koraa pabora
CHNIBI TPEHUS CTAHOBUTCA PaBHA NO MOYITIO MCXOXHOH NOAHONH SHEPTUM B CUCTE-
Me, KoJleGaHNs NpeKpalaoTCs.

Ho Ha koneGatenbHyI0 CHCTEMY MOXET ACHCTBOBATh IEPHOAHYECKAA BHELUHAA
cuna. Takas CHNa Ha3bIBAETCA EbINLydIcOaroufeli CHION.

Tpsicka aBTOMOOHILA, ABMXKYLIENOCA 110 HEPOBHOH JOpOTe, NBIKEHHUE Kauelei,
KOTOpbIE KTO-TO MEPHOAUYECKH NTOATANIKHBAET — BCE 3TO 8bIHYIHCOeHHble KoNeba-
HUA.

CeobGoanble konebaHus ¢ TeHCHUEM BPEMEHH 3aTyXaloT. [103T0My Ha npaxTuke
Yallie UCTIONB3YIOTCA He CBODOAHbIE konebann, a BiHyxeHHble. Haubonee wn-
POKO OHM MPHMEHSIOTCA B Pa3MH4HBIX BUOPALIMOHHEIX MaLLIMHAX.

III. 3akpenJenue H3y'eHHOTO
— OnuiunuTe mporecc npeBpalleHus SHEPIHH NPH FapMOHHYECKOM Koseda-
TENLHOM ABHXKCHHH Ha MPHMEpe MaTEMaTHIECKOro MasTHHKA.
— Iloyemy cBoGoable konebaHus MasTHUKa 3aTyXxatoT? IIpH Kakux ycnoBuax
KoneGaHHs MOryT CTaTh He3aTyXaloWUMn?
— Haueprute rpaduk 3aTyxatomnero konebaxus.
— Yem onpenenserca yactora cBoGoausix konedanui? [ToueMy ee Ha3biBalOT
COOCTBEHHOI1 4acTOTOH koNleGaTeNnbHOM CUCTeMBI?
— B xaxkux mMammHax npyMEHAIOTCS BbIHY>KACHHbIC konebanus?
IV. Pemwenne 3agau

1. MasThuk cosepiunn 180 xoneGanuii 3a 72 c. Onpenennte NepHon 1 YacToTy
xonebauuit. (Omsem: 0,4 c; 2,5 I'y.)

2. lllapuk, noaBeLieHHbIH Ha ANMHHON HUTH, OTKJIOHUIIH OT MOfI0XKEHUA paBHO-
BECHA TaK, YTO €ro BHICOTA HaJ 3eMiel yBenuuunack Ha 5 cM. C kakoii ckopocThio
MPOANET 3TOT IIAPHK MONOKEHHE paBHOBECHE B mpouecce CBOOOAHBIX Koneba-
Huit? (Omeem: 1 m/c.)

3. Boiuncnnte 4acToTy CBOGOIHBIX KoneOaHMI MasTHHKA, Y KOTOPOTO HUTh
umeet anuHy | M. Cxonbko Bpemeny OyayT anutses 10 konebanHit 3TOro MasTHU-
ka? (Omeem: 0,5 ')

4. B UcaaknepckoM cobope B [lerepbypre Bicen MasTHHK C JUTHHO# nmosBeca
98 M. Uemy paBeH nepuoz ero konebannit? Ckosbko Konebanuii ox coBepiuaer 3a |
MUHYTY? (Omeem: 20 c; 3 konebaumii.)

Jomawmnee 3ananune
1. §28, 29;
2. Beinonnuts ynpaxsenue 25 (1);
3. LHuknudeckas yacToTa KoneGaHHil MaTEMaTHYECKOTO MasTHUKa @ = 27T ¢

YeMy paBeH nepHon W3MEHEHUA NOTEHUMANBLHOH SHEPrUy A1 3TOro MasTHuka?
(Omeem: 0,5 ¢.)
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Ypok 26
Jla6opaTtopHas paGora 3
«H3mMepenue yckopennsi cBOGOIHOro naaeHus
¢ MOMOILUbI0 MAATHHKA»

Hene pabomor:

Br1uncauth yckopeHue cBo0oaHOoro nagenus (g) npy noMoLy HUTAHOIO MasT-
HHKa.
Obopyoosanue:

lIapuk ¢ oTBEpCTHEM, HHTb, IUTATHB C MY(TOH H KONBLOM; Yachl C CEKYHIHOH
CTpENKoii, H3MepHTENbHasA NeHTa.

Xoa paboTnl
B nauHoi pabore HeoGX0aMMO BEIMHCITHT YCKOPEHHE CBOGOHOTO NaJICHUA U3
tdhopmynbl As neproaa kojeOaHUM MaTEMaTHYECKOrO MasTHHKaA:

T=2m \/Z .
g
Jins 5TOro HEOGXOMMMO H3MEPHTH NIEPHOA KoneGaHus 1 [UTHHY MOfiBECa MasT-
Huka. Toraa u3 GopMyIIEI MOXKEM BBHIYHCIIHTh YCKOPEHHE CBOGOLHOTO MalleHHA:
4m?l
T2

g:

ITopsanok BLINO/IHEHNA PaboThi

1. YcranoBHTE Ha Kpato cTona WITAaTHB. Y €ro BEPXHET0 KOHLA YKPEMHTE NMPH
noMomy My(hTsl KOIBLIO M NOABECHTE K HEMY wiapuk Ha HUTH. [llapux aomxeH
BHICETh Ha PaCCTOSHHH 3—5 cM OT nona.

2. OTKJIOHHTE MasATHHK OT [TOJI0XKEHHA PABHOBECHS Ha 5—8 CM M OTITYCTHTE €r0.

3. U3mepbTe AMHY NoaBeca MepHO JIEHTOH.

4. Mamepbre BpeMs A ¢, 3a KOTOpO€ MasiTHHK BolnonuseT 40 nonHeix Koaeba-
Huit (N).

5. oBropHTe H3MepeHNA A (He H3MEHAA YCIOBHIT OITbITA) H HallAMTe cpelHee
3Hauenue At '

6. BeiuucnuTe cpeanee snayeHue nepuoaa xonebanui 7, no cpeasemy 3Haqe-
Hmo Al

7. BeIYHCTIATE 3HaYEHHE g, TI0 popmyre:

2o = 4rl
cp .
T Ccp :
8. [MonyyenHsble pe3ynbTarThl 3aNMIUKATE B Ta0IHLY:
JAnuHa Kon-so Bpems Yckopenue
Ne HHTH, xoneba- BApiM:’ cpeauee, H;.‘puocn. CB. NaiCHuUA,
LM Huii, N ’ Atcp, C ¢ gcp, M/C

)
<

9. CpaBHHTE MOJ1y4EHHOE CPE/IHEE 3HAUEHHE JUIA g, CO 3HAUEHHEM g = 9,8 M/c%.
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Ypok 27
Pezonanc

Lenu ypoka:

[Mo3HaKOMHUTBCA C SBICHMEM PE30HAHCA; MU3YHYHTh PUIHMYECKOE CONEPIKAHHME
3TOro ABNCHUA. Ha kauecTBEeHHOM ypOBHE NPOAEMOHCTPHPOBATE €70 pa3pyllalo-
L1YIO CIIOCOOHOCTB.

Xoa ypoka

1. llpoBepka xomMalHero 3aJaHus, NOBTOpeHUE

— Moxer i1 Teno, HaXOAACH B PEAILHLIX YCIOBHMAX, COBEPILATH KoJeOarTeb-
Hoe ABHXeHHe 6e3 roreps sHepruu?

— Kak mMeHseTcs ¢ TeueHHEM BpEMEHH aMIUIKTY/IA 3aTyXaoIuX KoneGaHui?

— I'me GbicTpee mpekpataTcs koneGaHus MasTHHKA. B BO3AyXe WM B Boje?
HavaneHelit 3anac 3Hepruu B 060HX clTydasx OMHAKOB.

— Kaxoe npespaleHne NpoHCXOQUT C 3HEPrueii B MaTEMaTHYECKOM MasATHHUKE,
€CITH OTCYTCTBYET CH/IA TPeHUs?

~ Yro HeobxonuMo caenarsh, YToObl koneGaHns GuUTH HE3aTYXarOWUMu?

— Kakue koneGanus Ha3bIBAIOTCA BEIHYKACHHBIMH?

I1. Ilncbmennas nposepodnas pabora

Bapuaum I

1. 3a 5 ¢ MasTHHK coBepmaeT 10 xonebannit. YeMy paBeH nepron koneGaHuii?
a)5c; 6)2c;

B) 0,5 c; r)S0c.

2. Kax n3mMenHTCs nepros koneGaHuUii rpy3a Ha NPYKUHE, €CITH XKECTKOCTD Npy-
AKHHBI YBEJIMYHUTD B 4 paza?

a) yBeNUYHUTCS B 4 pa3a; 6) yeeruuumcs 6 2 pasa,

B) YMEHBUINTCA B 2 pasa; T) YMCHBIIUTCS B 4 pasa.

3. KaxuMm BEIpa)KCHHEM ONIPEAEIAETCA EPHO MATEMAaTHUYECKOTO MassTHHKa?

a) ZN\/Z; 0) ZIIJE;
g !

et L[

; r—.[—.

B)
2r 2n\g

4. KakoB npuMepHo nepuon KonebaHui MaTeMaTHYECKOrO MasiTHUKA JUTMHOM
40 M? g = 10 M/c2.

a)l2c; 6) 1/12 c;

B) 2 ¢; r) 0,5¢.

5. Kax usmeHuTcs nepuon xoneGaHuil MaTEMATHYECKONO MasTHHKA, €C/IH €T0
JUIMHA YMEHbIUKTCA B 9 pa3?

a) yBeJIMYUTCA B 3 pa3sa, 6) yBennuutcs B 9 pas;

B) yMeHbuumca ¢ 3 pasa; T) yMEHBILHTCA B 9 pa3.
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6. Kak Gymer H3MEHATbCA niepHoI KoleGaHHi MaTeMaTH4YeCKOrO MasTHHKA,
€CJIH €ro NOAHATH Hall TOBEPXHOCTHIO 3eMin?

a) ygenuyumcs, 6) yMeHbIIUTCS;

B) HE M3MECHHTCH,

T) CHa4ana yBEeNHYUTCS, 3aTEM YMEHBITUTCA.

Bapuanm I1

1. 3a 6 ¢ masTHHMK coBepiaeT 12 xonebannil. YeMy paBHa yacToTa KoneGaHHH?
a) 0,5 I'y; 6) 2 I'y;

B) 72 I'y; r) 6 Iu.

2. Kak usmeHuTCs nepHox koneGaHMil Ipy3a Ha NPYXHHE, €CITH Maccy rpysa
YMEHBIUNTD B 4 paza?

a) yBEeNIU4IHTCA B 4 pasa; 6) yBenuuuTc B 2 pasa;

B) VMeHbuumca 6 2 pasa, r) YMEHbIINTCA B 4 pasa.

3. Kak nsmennTcs neproz koneGaHHi rpy3a Ha IPpyXXHHE, €CIH XECTKOCTD NIpy-
JKHHbI YMEHBIUMTD B 16 pa3?

a) ysenunumcs 6 4 pasa; 6) yBenuuutcs B 2 pasa;

B) YMEHBILHTCA B 2 pa3a; r) YMEHBILINTCS B 2 pa3a.

4. Kak M3MEeHHTCA nepuoa KoneGaHHi MaTeMaTHYECKOro MasTHHKA, HaxoasLe-
rocs Ha BbicoTe 20 KM, €CIIH €ro BepHyTh Ha 3emiio?

a) YBEJIMUHTCH; 6) ymenouwumcs;

B) He H3MECHHTCH,

r) CHayaJla yBEH4HTCA, 3aTEM YMEHBLUUTCS.

5. Kakor mpuMepHO nepHox kone6aHni CHCTEMATHYECKOTO MaATHHKA AJIMHOM
10 M? (g = 10 M/c?) .

a)6c; 6) 1/6 c;

B) |l c; r)10c.

6. KaxuM BBIpaKCHHEM OMpe/enieTcs nepruo Konebanuii rpysa Ha npykuHe?

a) Zn\/E; 6) 27:‘/'—;‘:;
k m

B — [

r)-]—m
2\ m amVk '

I11. HoBblit MaTepHan

Hanoxenne HOBOMO MaTepHasa MOXHO YBA3ATh € yXKe M3y4eHHbIM paHee: Bbl-
HYXIOEHHbLIC KoneGaHus MO3BOJIAIOT CO3aBaTh HE3aTyXalOLIHC xoneOaTe/ibHbIE CH-
CTEMBI.

Panee yske 6bU10 OKa3aHo, YTO AMILTUTY/Ia BEIHYX/ICHHBIX KONeOaHuii 3aBUCHT
OT 4aCTOThl ACHCTBHA BHEeIHEH cHbl. [ToKka3aB 3aBHCHMOCTb aMIUIHTYbI KoeGa-
HUH OT JUIMHBI HUTEH, Ha KOTOPHIX NMOABELICHb! IAPHUKH, (CM. y4eOHHK, cTp. 105),
Habno/1aeM, 4TO aMIUTHTYRA BO3PACTAET 110 Mepe TOro, KaK YaCTOTa MPHIIOKEHHA
BHEWIREH CHITBI MPHOIHKaeTCs K COGCTBEHHOM HacTOTE HUTTHOIO MasTHHKA.

Ecmu v = v ., Habmonaercs HauGonslan aMnuTyna konebanuid. Ssnenve
PE3KOro BO3PaCTaHMA aMIUIMTYAbI BBIHY)KACHHBIX KojeGaHHi Ha3blBacTCA pe3o-
Haucam.



90 naea ll. MEXAHUYECKWE KONEBAHUS W BOJIHEI, 3BYK

Pe3oHanc HacTynaeT, KOrAa 4actora AeH- ¥, M
CTBHA BHEIUHEH CHIBI COBMANACT C 4YaCTOTOH A,
cobcTBeHHLBIX KonebaHui B cucTEME:

V= Veoscr

3anycTHB MasATHHK |, MBI 3aCTaBHM NEPHOAH-
4eCKH Ae(opMHPOBATHCH PEHKy, K KOTOPOH NpH-
KpEIUIeHb! HUTH APYrHX MasTHMKOB. Uepes Heko- Al
TOpOE BpPeMsA Mbl YBUIMM, YTO MasTHHK 6 OyaeT
coeepiuarh koneGaHWs ¢ HauOONbIUIEH aMIINTY-
JIO¥, YeM OCTaNbHbIE MAaSTHUKH. 3T0 00BACHAETCS
TeM, yTo v, = v,. CHcTeMa HaYHHAET PE30HMPOBATS. Puc. 53

C 3HepreTH4ECKOi TOYKH 3pCHUA MAKCHMAallb-

HOH aMIUIMTYZIe COOTBETCTBYCT MaKCHMAJIbHas SHEPTHs B CHCTEME. DTO 3HAUHT, UTO
TIPH v = v, BHEIIHAS CHJTa COBEPIIACT Camyio GONBLIYIO ONE3HYH0 paboTy.

I'paduk 3aBHCHMOCTH aMIUIMTYABI OT YaCTOTHI Ha3bIBACTCSA PE3OHAHCHOI Kpu-
6ot (puc. 53). Ha pucyHke npencraBneHb! JBe pe30HaHCHBIE KPUBbIE UIA ABYX
CHCTEM C OINHAKOBHIMH COBCTBEHHBIMU YaCTOTaMH,

— TNoueMmy B cHcTeMax pa3Hbie aMIUTHTYAbI TPH pe3oHaHce?

[TousATHO, YTO NOCTYNAaOLIas IHEPrUs B CHCTEMY HCIIONB3YETCs NO-pa3Homy. B
cucreme Il cuna Tpenus 3aMeTHO MeHbLie, YeM B cucteme . IToaTomy v nononue-
HHE MOJTHOH JHEPrUU CHCTEMBI IIPOMCXOANT TO-Pa3HOMY.

T'oBops 0 NpHMEHEHHH pPe30HaHCa, CIIEAYET CKa3aTh, YTO B OTACNBHBIX ClTyvasX
CHCTEMBI JAOJIXKHBI PE30HHPOBATh, a B APYTHX CAYYagX 3TOr0 HeNb3s JOMYCKATh.

Ha npunuune pe3onupoBanus paboTaeT A3b14K0BbIM YacToTOMep. [IpHknans:-
Bas HeOOMbLIME YCHIIHA, PACKAYHBAIOT TAXKEINBIE A3BIKU KOTOKOJIOB.

Ecmu yactora cobcrBeHHBIX KonebaHuit 601b1INX COOPYKEHHH (MOCTHI, Telle-
GallHK) COBMAaaeT ¢ YaCTOTOM AEHCTBUS BHEWIHEH CHIbl, TO MOXET NPOM30HTH
pa3pylueHHe KOHCTpyKuuu. Takue cayqan yxe ObUIH B HCTOPHH — paspyleHHe
MocTa Bo (PpaHLHY CTPOEM CONJAT, WeAWNX B Hory. B 1830 r. rmo Toii sxe npuuuye
oOpyIIHIICS MOABECHONH MOCT B AHITIMH okoslo MaHuecTtepa. B 1906 r. n3-3a peso-
HaHCa paspyIIHICS Tak HassiBaeMblii Erunerckuii Moct B IlerepOypre, no kotopo-
My NpOXOAMN KaBanepuiickuii sckanpos. Teneps ana npenoTpaiueHus NogooHbIX
CllyuacB BOWCKOBBIM YacCTAM TIpH IEPEXOle 4Hepe3 MOCT NpPHKa3bIBalOT «COHTH
HOTY» U HITH HE CTPOEBbIM, a BOJIBHBIM ILIAroM.

Tpn nBwxeHUH moes3za 1Mo MOCTY CIEHUANbHO BBIOMPAIOT TaKyI0 CKOPOCTb,
4TO6BI YacTOTa YIapoB KOMEC O CTHIKYM PeNbcoB ObUIa OTIHYHA OT COOCTBEHHON
4acToTsl MocTa. Ha 3ape pa3BuTHs aBHALlH HEKOTOPBIE AaBUALIHOHHEIE ABHUTaTeNH
BbI3bIBAJIH CTOJIb CHIIbHBIE PE30HAHCHDIC KoNebaHuA YacTell caMoleTa, YTO OH pas-
BaJIMBAJICA B BO3AYXeE.

IMoaBoas MTOr, BaXKHO 3aMETHTh, YTO ABJIEHME PE30HAHCA HeH3BEeXKHO Beeraa
MPUCYTCTBYET B T€X CUCTEMAX, II€ pEaJIN30BaHbl BbIHY)KACHHbIC KoneOaHuA.
1V. YnpakHeHHs ¥ BONPOCH! /1Sl TOBTOPEHHSA:

— Uro Ha3bIBacTCA MEXaHHIECKHM Pe30HaHCOM?

Kakoso ycnosue pezonanca?

HauepTtute pe3oHaHCHBIE KPHBBIE U1 ABYX Tel, KOJEOMOMMXCSA ¢ pas3inuy-
HBIM TPEHHEM.

IpuBeante npumMepsl BPeAHOro U 10AE3HOr0 NpOABICHHA MEXaHU4ECKOTO
pe3oHaHca.
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V. Pemienne 3agau

1. Kpbuibs maensl, neTsiueid 3a HexTapoM, konebaiores ¢ yacrotoi v, =420 I'n,
a npu nonere oGparo (¢ Hekrapom) v, = 300 I'u. 3a HekTapoM muena NETHT CO
CKOPOCTBIO v, = 7 M/c, a 06partHO v, = 6 M/c. [Tpn noneTe B kakoM HaNpaBIEHHH U
Ha CKOTLKO O0JIbLIIE TIENa CAENAET B3MAXOB KPLUILAMH ( An ), €CIIM PacCcTOsHUE OT
yAba 10 1BeTo4Horo nons S = 500 m?

(Omeem: Gonbiue npu nojere 3a HekTapoM; An = 5000.)

2. Haiit Maccy rpys3a, KOTOpHIi Ha NIpyxHHe xecTkocThio 250 H/M aenaer 20
Konebanuii 3a 16 c.
(Omeem: 4 kr.)

3. Kakoe 3HaueHHE MOy YYEHHK JUIA YCKOPEHUS CBOOOIHOTO MajieHus NIpH
BBINOJNIHEHHH J1A00PaTOpHOit paboThi, €I MasTHHK JUIMHON 80 CM coBepini 3a
1 mMus. 34 xonebanus?

(Omeem: 10,1 m/c%)

Jlomauinee 3aaHHe
1. §30;
_ 2. Beinonuuth ynpaxsenus Ne 35, 37,

Ypok 28
Boana. /{Ba BHAA BOJIH

Llenu ypoka:
[To3HaKOMHTB yHaIHXCS C YCIIOBUAMH BO3HHKHOBCHHUA BOJIH M HX BHJIaMH (To-
nepevHas BOJIHA, MPOAOJIbHAsA BOJIHA)

Xon ypoka

L IIposepxa goMaiHero 3ajaHus, NOBTOPEHHE

— C Kako#i LeNbio U Kak MPOBOMAIIMCH OMBITHI C ABYMA MasTHHKaMH, H306pa-
#CHHBIMH Ha pHC. 63 yueOHuka?

— B ueM 3akimodacTcs sBiICHHE, Ha3bIBAEMOC PE30HAHCOM?

— Kakofi 13 MasATHHMKOB, H300paXXEHHBIX Ha puc. 64 yueOHiKa, konebnerca B
pesonance ¢ MasaTHikoM 3? 1o kakum npusnaxam Bl 310 onpeaenumu?

— K kaxum xoneGaHuAM — CBOGOAHBIM HIH BEIHYXACHHBIM — IPUMEHHMO T10-
HATHE pe3oHaHca?

— TlpuBeanTe MpUMEPLI, OKA3LIBAIOLINE, YTO B ONHUX CITy4aAX PE30HAHC MO-
KET OBITH TIONE3HBIM ABICHHEM, a B APYTUX — BPEIHBIM.

11. HoBbiii MmaTepuan

Hayats ypok MOxHO ¢ BoIpoca Ki1accy:

— Yto0 Takoe BOJHa, Kak BhI NoHUMaeTe? (Omeemob yuenuxos. )

Konebanus, koTopsie nepeMelaloTcs B MPOCTPAHCTBE ¢ TEUEHHEM BPEMEHH,
Ha3bIBAlOTCS GOIHOU.

CaMbIM NPOCTBIM BHAOM KOJIeOaHHi ABIAIOTCA BOJIHbI, BO3HUKAIOUME HA NO-
BEPXHOCTH KMAKOCTH, M PaCXOAIUIHECS N3 MECTA BO3MYILEHHS B BU/E KOHLIEHTPH-
4ECKHX OKPYXKHOCTEiA.
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Tpoelmnpys Ha SKpaH pacxosALHMecs BOJ-
Hbl B JIGMOHCTPaUMOHHONM BaHHe (puc. 54),
YUMTEIb IOAYEPKUBAET, YTO HX TIEPEMEILECHHUS
110 BCEM HanpasJiCHUAM PaBHOMPABHBL.

Taxoe npeAcTaBIeHHE BOIHBI Kak depe-
J0BaHKe ropOoB ¥ BNAJHH JOCTAaTOYHO Ha-
IJIAIHO: MOXHO JIETKO ONpPENeNHTh, Kak Oblc-
TPO MEHACTCS NON0XKEHHUE IPEOH, a, 3HAUMT,
OLICHHTh CKOPOCTh BOJIHBI.

BO3HUKHOBEHHE MEXaHHYECKOH BOJIHBI
JIerKo NPOAEMOHCTPUPOBATL Ha MpHUMeEpe
koneGanuit B rubkoM mHype. OauH KOHEL
IUHYPa KECTKO YKPETUISIOT B TOUKE A, a CBO- Puc. 54
GOZIHBII KOHEI XJIBICTOBBIM JIBIKEHHEM ITe-

PEMELAIOT B BepTUKaNbHOH miockoctd. Ilo mHypy Haunnaer Gexxarb ympyras
BOJHA K To4ke A. B gaHHOM Cifydae MCTOYHMKOM BO3MYLUEHHS YNPYFOH Cpefbl
6b111a pyKa.

BaxHo MogYepKHYTh, YTO BOJIHA BO3HUKAET JIMLIb TOTAa, KOTJa BMECTE CO BHE-
LWHUM BO3MYIUCHHEM MOABJSAIOTCA CHIBI B Cpee, NPOTHBOACHCTBYIOLIME €MY.
OO6bI4HO 3TO CHJIbI YIIPYTOCTH.

MexaHu4eckue BOTHbI BOSHHKAIOT U NepeMEILatoTCs JMILb B YIPYTHX cpelax.
Takue cpespl AOCTATOYHO MIIOTHBIE U COYAAPEHHE YaCTHIL B HUX HallOMHHAET Y-
pyroe coynapeHue wapoB, UIMeHHO 3TO 1T03BOJISET 4aCTHLAM B BOJIHE [1epeaaBaTh
M30bITOK YHEPrUM COCEAHHUM YacTuLaM. ITpy 3TOM yacTHLa, epesaB YacTh SHEP-
T'MH, BO3BPALIAETCA B HCXOAHOE MONOXEHHE. DTOT MPOLECC NMPOIOIDKAETCS Aanb-
nte. Takum o6pasoM, BelECTBO B BONHE He MepeMeriiaeTcs. YacTHLBI cpefisl co-
BEPILAIOT KoJeOaHUsA OKOMO CBOUX NONTOXEHHH PAaBHOBECHA.

Yem 6onee paspexxeHa cpesia, TeM ObICTpee 3aTyXacT BOJIHA B Heil, M TeM MEHb-
i€ ee CKOpPOCTb.

B 3aBHCHMOCTH OT TOTO, B KAKOM HaIpaBJICHHH YacTHLIbl COBEPIIAIOT Koneba-
HHMA 10 OTHOILEHHIO K HaNpaBJIEHHIO NepeMelLeHHS BOHBI, Pa3InyaloT npooois-
Hble Y nonepeuHble BOAHBI.

B npodonvnoit Bonne yacTHUBI COBEpLIAOT koslebaHus B HaNpaBJIEHHX, CO-
BMaJaloUMX C NMepeMellieHneM BoJHBL. Takue BOJHBI BO3HHMKAOT B Pe3yisTaTe
cxaTua-pacTsxenns. CnenoBarenbHO, OHH MOT'YT BOSHHMKHYTb U B ra3ax, 4 B TBEp-
JBIX TENax, ¥ B XHUIAKOCTAX.

B nonepeunoii Bonne uacTHub COBEPIIAIOT KoeOaHHs B IIIOCKOCTAX, MEPIICH-
JQHKY/APHBIX HaNpaBJICHHUIO MepeMellleHNs BONHbI. Takie BOMHBI — pe3ynbTaT Je-
tdopmauny caBHra. 3Ha4HT, ITH BOJHbI MOTYT BO3HWKATH JIHILIb B TBEPABIX TeNax,
160 B rasax H XKHAKOCTAX TaKOH BUA AedHOpMaLiy HEBO3MOXEH.

ITpu pacnpocTpaHeHHHn BONHBI NPOWUCXOAUT Nepedaya ABHKEHHS OT OXHOTO
y4acTka Tena k agpyromy. C nepenaueii ABHXKSHHs BONHOM CBsi3aHa iepeaaya JHep-
ruu 6e3 nepeHoca BewecTBa. DHEPrus MocTynaer oT ucrtoyHuka. [Ipu pacnpoct-
PaHCHUH BOJIHbI TIPOMCXOAUT NOCTENEHHOE YMEHbIUEHHE aMINIUTYAbI KoseOaHui
13-3a NPEBPAILEHHs YaCTH MEXaHNYECKOH SHEPrHH BO BHYTPEHHIOO.

II. YnpaxHeHus ¥ BONPOCHI 1/181 IOBTOPeHHN
— Yro Ha3bIBaeTCA BONHOM?
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— Kakue BonHbI Ha3bIBAIOTCA MOMEPEYHBIMH?

— Kaxkwue Bo/HBI Ha3BIBAIOTCA IPOAOIBHBIMHU?

— B uem 3akumoyaeTca Heo6xoauMoe ycnoBHe BOSHUKHOBEHHA BOJHBI?

— B Kakux cpesax pacipocTpaHAIOTCS MPOIOJIbHBIE H NONEPEYHbIE BOMHbI?
— Iponcxonnt nu B Gerymeit BonHe nepeHoc BeuecTsa?

JloManinee 3axaHue

1. §31, 32.

2. OKCNepUMEHTaIBHOE 3aJaHue:

Hanefite Boay B BaHHY M MOCPECTBOM PUTMHYHBIX KacaHHil BOAbI MaJIbLEM
(unu nHHENKK) CO3/1alTe Ha ee NOBEPXHOCTH BOJHBI. Micnons3ys pasHylo 4acToTy
KoseOaHHii (Kacasch BOAbI OQMH H /IBa pa3a B CEKyHAY), oOpaTHTE BHUMaHUE Ha
paccTosHHE MEKAY COCEXHUMH rpebHAMY BOJTH.

IIpuioxkenne K ypoxy

Ceilicmuveckue 601Hb

CelicMi4€eCKMMH BOJIHAMH Ha3bIBAIOT BOJIHBI, PAaCNPOCTPaHAIOILMECS B 3eMiie
OT 0YaroB 3eMJIETPACEHHH WIH KaKMX-11G0 MOILHBIX B3PBIBOB (OT IpevyecKoro
cll0Ba ceticMoc, 4TO 03HauaeT «koneGmomuii 3emmo»). M3 ouara semnerpacenus
HCXOIAT BOJTHBI Pa3HBIX THIIOB, H KX THIT BLI3bIBAET B IOPOAAX CBOM BHJ KO-
nebaHuit.

OcCHOBHBIE THMNB! BOJIH — NpoxonbHbie W nonepeyxeie. IlpomontHbie BOAHBI
CXKMMAIOT Y PacTATMBAIOT MOPOABI, Yepe3 KoTopbie mpoxondT. [Tonepeunsie BOAHB
3aCTaBJIAIOT MOPOAY koneGaTeCA BBEPX H BHU3, TOAOGHO LIMIONKE Ha MOPE, H OZIHO-
BPEMEHHO, B CTOPOHBI.

TIpononsHble BOMHBI — camble GricTpble. X ckopocTh okoso 8 KM/C, a CKOpOCTh
FIONEPEYHBIX BOIH OKOMIO 4,5 KM/C.

Perucrpaimio u 3amuck xonebanmii 3eMHO# MOBEPXHOCTH, BLI3BAHHOM CEficMH-~
4eCKUMH BOJIHAMH, OCYLIECTBISAIOT C NMOMOIIBIO NPHOOPOB, HA3bIBAEMBIX CEHiC-
Morpadamu.

CeiicMorpag coCTOMT H3 MasSTHHKa H pETHCTPHpYIOLIEro ycTpoiicTa. Bo Bpe-
M 3eMnieTpAceHHs GapabaH B3jpariuBaet, 1 nepo BeIYEpYHMBacT rpadHK, Ha3bIBae-
MBIt ceficMorpamMMoH.

CelicMONOrH NBITAIOTCA MPEACKA3LIBATS, [AE M KOTa MOXKET IIPOU30HTH 3eMIe-
TPACEHUA, YTOObI JIIOAH MOITM K HEMY MoAroToBHThCsA. HHoraa semaeTpacende
MOXXHO MPENOTBPATHTh, €CJIM BECTH B OMaCHBIE MECTa BOXY ANIA OCBOOOXKICHHA
CKaThIX TINT. Takxke HeGONBLIOH B3PHIB MOXET MPUBECTH IUTMTE! B ABHKECHHE,
apex/e YeM ycneeT HaKOMUTHCs OOJIbIIOE HAMPSKEHHE.

Bbl MOXKETE CMOZENMPOBATH Pa3phiB B TOMLLE OPOABI IIPY NOMOLIH ABYX GaH-
HBIX ry6ok. Cnoxure ry6kH GOKOBBIMH CTOPOHAMH M TIPEIACTABBTE, YTO pa3phIB
TIPOUCXOUT MO JIMHUHM X COMPHKOCHOBEHHS.

[MoneiTaliTech MeIEHHO MPOABUHYThH IYOKH B MPOTHBOMONIOXKHBIX HaNpaBie-
HMsiX, Kak GyATO YaCTH NOPOABI YTO-TO TAHET U TONKAET B pa3Hbic CTOPOHbL. ['yOkH
He OyIyT IT1aIko MPOCKaib3bIBaTh, @ H3OTHYTCSA, H3MEHAS GopMy, a Koraa AaBNCHUE
CTaHET C/IMLIKOM CHIIBHBIM, PE3KO CABHHYTCS OHA M0 JPYTOii.

ExeroaHo Ha 3¢MHOM 1ape perHCTPUPYIOT COTHH ThICAY 3emieTpaceHui. Io-
Aajutowiee GONBbIIMHCTBO U3 HHX OTHOCHTCA K ClTabbIM, OQHAKO, BpEMA OT BpeMe-
HH HabJTI01al0TCA 1 TaKHE, KOTOPBIE HapYIIAIOT LETOCTHOCTh TPYHTa, paspylaloT
31aHHA M BEAYT K YENIOBEYECKHM JKEPTBAM.
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HMeercs ABe WKaNLI 4718 3anucH 3emnerpacenuit. o mkane Puxrepa nameps-
10T cuily ceficMuueckux BoJH. [To mikane Mepkaiiy H3MepAIOT TIOCIEACTBHS 3EM-
JIETPACEHHS, CBA3AHHBIC C JIIOJCKHMH XEPTBAMH U pa3pyILICHUAMH MIOCTPOEK.

Cnaboe 3eMIETPACEHHE MOXET UMETh 6onee CEphe3HbIC MOCHEACTBHSA, YCM
JaKe OYEHb MOLIHOE, ECAM OHO TPOMCXOAMT B TOPOJE, I7Ie MHOTO 3MaHHH H rie
XHBeT MHOFO ozeit. [IpOTHBOCTOATE Pa3pyLIHTENBHBIM NOCIEACTBUAM CHIIBHBIX
3eMIIETPACEHHI MOXHO JIMILE ITYTEM CTPOMTENLCTBA CEHCMOCTONKMX 3aHmi. OfHa-
KO NOA0OHOE CTPOMTENLCTBO ABIAETCA JOCTATOYHO OPOTHM H, KPOME TOIO, HE BCErAa
H3BECTHO, IJIe UMEHHO CIIELYET CTPOHTB NojlobHbIe oma. [Tpenckasanue semMeTps-
CEHHs — CIoXKHEHIas 3a/1a4a.

Ypox 29
XapaKkTepHCTHKH BOJHOBOIO ABHIKEHUA

Henu ypoka:
BBecTH NOHATHA JUTHHBI BOJIHbI, CKOPOCTH PacpOCTPAHEHHS BOJIHbI, HACTOTHI,
YYMTb PELIATh 3a1a4M 110 JaHHO#H TeMe.

Xon ypoxa

1. Iposepka nomMamHero 3ajanus, NOBTOPeHHe

— YTo0 Ha3biBaeTCs BONHAMHU?

— B uem 3ako4aercs 0CHOBHOE 00utee CBOMCTBO Oeryiiux BoaH Jioboii npu-

ponb?

— UYro Takoe ynpyrue BOnHbI?

— Kakue BoNHBI Ha3bIBAIOTCA TPOAONBHBIMH, MONEPEYHBIMH?

— B kakux cpenax oHM pacnpocTpaHaiorTca?
I1. HoBuiii MaTepuan

[lepexons k U3N0XEHHIO HOBOTO MaTepuaia, CeAyeT 3aMETHTb, YTO JH000H
¢bu3MUeCcKHii NPOLIECC BCEria OMUCHIBAETCSA PALIOM XapaKTEPHCTHK, 3HAUEHUA KO-
TOPBIX MO3BOJAIOT Gonee rnyboko MOHHMATh coAepXkaHHe npouecca. BomHoseie
ABJICHHUS B YNIPYTHX CpellaX Takke HMEIOT ONPEIeICHHBIE XapaKTePHCTHKH.

K HHM MOXHO OTHECTH CKOPOCTH BOAHBI (V), JUIMHY BOMHBI ( A ), aMNIMTyay
konebauuii B BostHe (4), mepuon ¥ yactoTy Konebanuii (T, v ).

CKOpOCTb MEXaHHYECKHMX BOJIH, B 3aBUCHMOCTH OT BHJA BOJHbI H YNpyrux
CBOMHCTB Cpefl, MOXET MEHATBCA OT COTEH METPOB B CeKyHIy Ao 10-12 um/c.

Iloa anHHOM BOJHBI A MOHMMAIOT TO PaCCTOAHHE, KOTOPOE NNPOXOAHT BOJIHA 33
BpEM, paBHOE NiepHOAy KoeOaHHii.

CoBeplleHHO OYEBHHO, YTO [UIA KOHKPETHOH Cpenbl IIMHA BOJIHBI JO/DKHA
ObITh KOHKPETHO#H BETHUHHOM:

A=v-T, v=£.
T

IpencraBnM rpadudecku BOAHy Kak kojeOaHHs, KOTOpbIE MEPEMELIAOTCA B
MPOCTPAHCTBE ¢ TeueHHeM BpeMenu (puc. 55). AnuHa sonubl: A = 1000 M. Ilepu-

oa xonebanuii: T= 0,4 c. CkopocTb BONHbI: V= —;— =2500 m/c.
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Crienyer 3aMeTHTB, YTO YacToTa Koneba- x, MA
HHMH B BOJIHE BCETAA COBMAJAET C YacTOTOH
Kose6aHHii HCTOYHHKA BOJIHBL, ol

ITpu 3TOoM ympyrue cBoiicTBa cpeanl He
CKa3bIBAIOTCA Ha YacTOTe KoJleGaHUs YacTHIL.
JIvuie mpy nepexoze BOIHBI M3 OAHOM Cpeab! .
B JPYTYIO POMCXONNT U3MEHEHUE CKOPOCTH
M JUIHHBI BOJIHBL, @ 4acTOTa KoseGaHuii yac-

THI] OCTAETCA MO-NPEKHEMY MOCTOSHHOIA. -0,1

— Tlpu kakoii yactore KojneGaHUI B Ba-

1€ IKCnepuMeHTaNbLHON pabore M-
Ha BosHb! ObLna Gonbiue? (/Ipu menvueri vacmome.)

III. YnpaxHeuus u BONpochl /1A NOBTOPEHHSA
— Y10 HasbIBaloT neprHoaoM BonHbl? YacToTol, JNTHHO#H BOJHBI?
— Hanuuure ¢opmyiy, CBA3BIBAIOLIYIO CKOPOCTh PACIIPOCTPAHEHUSA BOHBI €
JUTHHOM BONHBI M YaCTOTOH MITH HEPHOAOM.
— Kak noHsar b, YTO KoJleGaHus TIPOHCXOMAT B ONHHAKOBBIX d)asax, npomsod)a-
3ax, co capuroM daz?

IV. Pemuerne 3apau

3adava 1

Paccrosnue mexay 6muxaitrumu rpe6asmu BonHb B Mope 20 M. C kakoii cko-
POCTBIO pacHpOCTpaHAETCS BOMHA, eCliM Niepro konebanuii yactyy B BotHe 10 ¢?
(Omeem: v =12 wm/c.)

3adaua 2

Pr16onoB 3aMeTH, YTO 32 5 ¢ MOnJIaBOK COBEpIUHIT Ha BoNHax 10 kone6aHuii, a
PacCcTOSHNE MEXAY COCEOHUMH rpebHsMu BosH | M. KakoBa ckopocTh pacnpoct-
paHenus BonH? (Omgem: v =2 m/c.)

3aoaua 3

Yacrora koneSauuit B BonHe 10000 ', a qmmHa BonHel 2 MM, Onpenenuts
CKOPOCTb BOJIHBI.

Hano: Pemenue:

v=10000 I't v
A=2mm=2- 10%m | Takkak A=v-T=— 710

v=4- v=2- 10°m- 10000 Tu=20m/c
OtsBet: v=20 M/c

v="7

3aoaua 4
JnuHa BonHBI paBHa 2 M, a CKOPOCTb ee pacnpocrpanenus 400 m/c. Onpeae-
NIHUTB, CKOJTBKO MONHBIX KonebaHwmit coBepuraeT 3Ta BonHa 3a 0,1 c.

Jano: Peinenne:

v =400 m/c 1
A=2M A=v.T=>T==
At=01c v

At v 400m/c-0,1c
Torma: n=—=— Al=——" > "=
n=17 T A ™
Otser: n =20

20
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3adaua 5

MuMO HEMOABMKHOTO HabIOAaTeNs, CTOAWEro Ha Gepery o3epa, 3a 6 ¢ mpo-
o 4 rpebus BomHbl. PaccTosnMe MeXAy NEPBHIM H TPETBHM IPEOHAMH PaBHO
12 M. OnpenenuTs nepro KoseOaHusa 4acTHL BOJIHBI, CKOPOCTb PaclpOCTpaHeH s
H JUTHHY BONHBL. (Omeem: A =6wm; T=2c;v=3 m/c.)

3aoaua 6
BonHa oT xarepa, IPOXOIAILETO MO O3€py, AOLLIA 10 -—
Gepera depe3 1 MHH., IPHYEM PACCTOSHHE MEKITY COCEN-
HHUMH IrpeGHAMH 0Ka3an0Cch paBHBIM 1,5 M, a BpeMs MEXITY
IBYMs [OC/Ie{0BATENBHBIMH YAapaMH BOJIH 0 Geper — 2 c.
Kak nanexo ot 6epera npoxoaun katep? (Omeem: | =45M.) A

JlomauHee 3axanune
1. Brryuuts §33;
2. Beinon#utb ynpaxHenue 28;
3. Ha puc. 56 nonepeyHas BOJIHA JBHXKETCS BJICBO.

Onpenenyre HanpasJieHHE ABHXEHKUS TOUKH A, Puc. 56

Ypok 30
HcTounnku 3Byka. BeicoTa, TeMOp, I POMKOCTL 3BYKa

Lenu ypoka:

IMo3HakOMHTB y4alMXCs cO 3BYKOBBIMH BOJIHAMM KaK OJHHM M3 BUAOB MeXa-
HHYECKHX BOJIH; BBECTH MOHATHA BBICOTLI, TeMOpa M rPOMKOCTH 3BYKa, [1OKA3aTh
HX OTIHYHE.

Xon ypoka

1. ITpoBepxa noManiHero 3a1aHuA, NOBTOPeHHE
— Yro HasbIBaeTCA IIMHOH BOJIHBI?
— Kakoit 6ykBoit 0603Ha4aeTCs VIHHA BOJIHBI?
— 3a xakoe BpeMs konebaTenbHbI Mpolecc pacnpoCcTPaHIEeTCs Ha paccTos-
HHE, paBHOE JUTHHE BONHEI?
— Ilo xaxum popMynam MOXKHO PacCUMTATh ANHHY BOJIHBI M CKOPOCTBb Pacmpo-
CTPAHEHHS NMOMEPEHHEBIX U MPOAOJBLHLIX BOJH,

II. lIncuMennan npoBepounas paGora
Bapuanm I

1. IIporcXOmuT JIM NEPEHOC BELIECTBA M SHEPTHH ITPH paclpocTpaHeHuH bery-
w1t BOHLI B ynpyroi cpene?

a) 3HEepruM — HeT, BEUIECTBA — /13,

6) 3Hepruu 1 BellecTBa — Ja;

B) SHepzuu — 0a, elyecmea — Hem.

2. Ilepnon koneGaHus 4acTHI BOABI PaBEH 2 €, a pacCTOSHHE MEXKIY COCEAHHMH
FpebHAMH BOJIH paBHO 6 M. OnpesiesiuTe CKOPOCTh PacpOCTPAHEHHS ITHX BOJIH.

a) 3 m/c;

6) 12 m/c;

B) 1/3 m/c.
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3. B uem oTmune rpadHka BOJTHOBOTO ABHXKEHHS OT rpadvKa KonebaTeIbHOro
ABMKeHUAT?

a) rpadyk ko1e6aTeNbHOrO ABHKEHHS N300paXkaeT MOJ0XKEHHE Pa3IHYHBIX TO-
4eK Cpepl B OAHH M TOT K€ MOMEHT BPEMEHM, a rpadK BOJIHOBOrO ABHKE-
HHSI — OTHOM 1 TOH XK€ TOYKH B Pa3IMYHbIE MOMEHTHI BpEMEHH;

6) epagux xonebamenvrozo dsuxncenus usobpascaem nonosceHue oOHOU u
motl Jce MOUKU 6 PAZTULHBIE MOMEHMb! 6PEMEHU, a ZPAPUK BONTHOE020 O6U-
JICEHUA — PARUYHBIX MOYEK CPeObl 8 OOUH U MOM JHCe MOMEHIN BPEMEHU,

B) rpa)MKH KoNeGaTeNbHOTO H BOJIHOBOTO ABHXEHHIT M306paXkalor MooXeHHE
OZIHOM ¥ TO¥ JKE TOUKH B pa3/IMYHLIE MOMEHTHI BPEMEHH.

4. B xaKkuX ynpyrux cpeaax MOryT BO3HHKATh ONEPEYHbIE BONHL?
a) B ra3000pa3HbIX Tenax;

0) B )KUOKOCTH;

B) 8 m@epObix menax.

5. Ot Kakux pU3MUECKUX BETMYHH 3aBHCHT YacTOTa koneGaHHil BOIHbI?
" a) OT CKOPOCTH PacNPOCTPAHEHHSs BOJHEI,

6) OT ANHMHBI BOJHbL;

B) om yacmomsl 6ubpamopa, 8036yscoarouezo konebanus;

T) OT Cpeabl, B KOTOPOH PacpoCTPaHSIOTCS Koe6aHus.

6. OT KaKuX (PU3NYECKUX BETMYHMH 3aBUCUT CKOPOCTb PAaCpOCTPaHEHUS BOMHLI?
a) OT JUTHHBI BOJIHBI,

6) ot 4acTOTH! KoNeGaHHit BOHBI;

B) 0 cpedbl, 6 KOMOPOY PACRPOCMPANSEMCA BOANA, U €€ COCMOSHUSA.

7. B onHo# M Toil ke cpene pacnpoCTpaHSIOTCS BOJHEI ¢ 4acToToi 5 I'u n
10 I'u. Kakas BonHa pacnipoctpansiercs ¢ 6o/bIueit cKkopocTsio?

a)5Tu;

6) ckopocmu odunakosst;

B) 10 I'm.

Bapuanum I

1. Paccrosnue mMexay Gmoxaiiuumu rpeGHamu BonH paBHo 6 M. CKOpOCTE
pacripocTpaneHHa BonHbI 2 M/c. KakoBa yacToTa yaapos BonH o Geper?

a) 1/3 T';

0) 3 I'y;

B) 12T

2. Onpenennte HaUMEHBILEE PACCTOSHHE MEXIY COCEAHUMH TOYKaMH, HaXo-
JSIMMACS B ONMHAKOBbIX (a3ax, €C/IM BOJHBI PACNIPOCTPAHAIOTCS CO CKOPOCTHIO
10 m/c, a yacrora koneGauuii pasna 50 I'u.

a) 1,5 m;

6) 2 M

B) I M.

3. B kaxuX ynpyrux cpefiax MOryT BO3HHKATh IPOAONLHEIE BOMHEI?

a) TONBKO B rasax;

6) TONLKO B KHUAKHX Cpesax;

B) 6 mEepObIX, HCUOKUX U 243006pazHblx merax.

4 B. A. Boakos, 9 k.
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4. TIpoucxoouT N1 NEPEHOC BELIECTBAa NMPU paclpoCTPaHEHUH TONEPEeYHON
BOJIHBI?

a) Hem,

0) na;

B) TOJILKO IPH GOJIBIIMX CKOPOCTAX PaCNpOCTPaHEHHS BOJIHBI.

5. OT kaKkux GU3MYECKUX BETHUNH 3aBHCHT ANMHA BOJIHBI B OTMHAKOBBIX Cpefax?
a) TOJILKO OT CKOPOCTH PacHpOCTPaHEHHUS BOJHBL;

6) OT CKOPOCTH PacnipOCTPaHEHHS BOJIHBI M YacTOTH! BUOpaTopa;

B) MoabKo om yacmomul 6ubpamopa;

I) OT YaCTOTBI BHOPATOpa U CKOPOCTH PAcNpOCTPaHEHHst BOJIHBI,

6. Onpenenure UTHHY BOJIHBI, €CITH CKOPOCTH paBHa 1500 M/c, a wactoTa kone-
6anuii pasHa 500 I'u.

a) 3.,

6) 1/3 m;

B) 750000 M.

7. JIBc BOSIHBI PACIPOCTPAHSAIOTCS B OJHOM U TOH XKe cpee: nepsas UMEeET AJH-
Hy 5 M, Bropas — 10 M. OMHAKOBbI JIM YaCTOTb! BAGPATOPOB, BO30YKAAIOWMX ITH
BONHBI?

a) 4acTOThI BHOPATOPOB PaBHbI;

6) wactoTa nepBoro BUGpaTopa MeHblue B 2 pasa,

B) yacmoma nepeozo subpamopa 6ovuie ¢ 2 pasa.

H]1. HoBblii MaTepual

[lepen TeM, KaK NPUCTYNUTH K OCBELUEHHIO HOBOrO MaTepuaa, CleiyeT CKa-
3aTh, YTO MEXaHHYECKHE BOJIHbI 3aHMMAIOT OYEHb LIMPOKUIi IMana3oH J10 YacToTe
kxonebanuii. OH yClOBHO 3aHMMaeT YacToTHbIH cnektp 0 < v < 200 kI,

Janee na npocTom pHMepe MOXHO MOKa3aTh, YTO OXMH H TOT Xe THII Koneba-
HUM B ONPEAEIEHHON CUTyallnH MBI MOXEM CJIBILLATD, A B APYroil — HET: JANHHHas
JIMHCEHKA, 3alIEMICHHAsd B TUCKaX, COBEpLIAET KonebaHus, KOTOPbIE Mbl HE Clibl-
wuM. CTOUT TOMBKO YKOPOTHTH JINHEHKY U BO30OYaUTh B Heil koneGaHus, Kak MbI
Cpasy cTaHeM uX ciblmarth. [Ipn 3TOM BaXkHO 3aMETHTB, HTO YacToTa KoseGaHHiH
BO3pOCHa.

Vnpyrue BOSIHbI, KOTOPbIE BOCIPUHHMAIOTCS YEIIOBEYECKUM CIIYXOM, Ha3blBa-
I0TCA 36yKo6biymu. Pasfen MEXaHHKH, H3YYalOLLIHiT 3BYKOBBIC BOJIHBI, HAa3bIBACTCA
aKycmuKoi. YX0 HOPMAJIbHOTO YEIOBEKA YCTOMYHBO MOXKET BOCTIPUHHMATD 3BY-
KOBble KoneGauus B Auanazone yactot oT v = 20 'u go v = 20000 I'u. Koneuno,
JaNIEKO HE KaX/bIH 4E€IOBEK MOXET BOCIPHHUMATh BOJHEI ¢ v = 20 [y win v =
20000 I'u. B 10 >e BpeMs 4eNI0BEYECKOE YXO OUEHB YYTKO pearupyer Ha konebaHus
BHELIHEN CPElbl, XOTS C BO3PAaCTOM 3Ta YYBCTBHTENBHOCTh yMeHbLiaeTcs. s
B3POCJIOrO 4e/loBeKa BECh aKyCTHYECKHUH [Mana3oH HeloCTyneH U pabouum aua-
nasoHom sBnsercs 50 I'u < v, < 14000 I'u.

BaxXHOCTB 3BYKOBBIX BOJIH TPYAHO mepeoeHuTs. ObLeHre noaeit 0CHOBaHO
Ha BO3MOXXHOCTH BOCTIPHHHMATh pedb APYroro YesoBeKa.

Jlioboe Teno, coepiuatolee koneGanus ¢ uactoror 20 'y < v < 20000 [y,
MOPOXAAET BO3HHKHOBEHHE 3BYKOBbIX BOJIH, U HA3bIBAETCS HCMOYHUKOM 36VKA.

Cpenn %HBOTHBIX, ITHLL ¥ PHIG CYLIECTBYIOT BUABI, KOTOPBIE BOCTTPHHHAMAIOT
YNpYrue BOJIHBI ¢ 04€Hb HU3KUMH U C OYEHb BHICOKHMH YacToTaMu. CaMbIM yHH-
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BEpCAJIbHBIM B 3TOM CMBICIIE ABJAETCS Aeb(HH, KOTOPLIH cocobeH BOCTIPHHH-
MaTb BOJIHBI C 4acTOTOM Konebanuii B auanasone 0,4 kI'u < v < 200 xI'u.

Cpenu UCTOYHUKOB 3BYKa €CTh KaK ecimecmeentble HCTOYHUKH, TaK H HCKyC-
cmeenHble.

ITprMepOM HCKYCCTBEHHBIX MCTOUHHMKOB 3BYKA SBJACTCA KAMEPTOH (YYHTEb
ZeMOHCTpUpYyeT paboTry kameproHa). OH Obu1 n306peTeH B Hawane XVIII Beka s
HacTpOHiy My3bIKaNbHBIX HHCTPYMEHTOB.

CyTb 06pa3oBanns 3ByKOBOH BOJIHBI KAMEPTOHOM 3aKJ1104a€TCs B TOM, YTO IIPU
yAape no OAHO# ero BeTBH, BTOpas BETBb TaKxe HauHHaeT konebarbea. Jing ycune-
HHs 3ByKOBbIX BOJIH BETBH KAMEPTOHA YaCTO YKPEIUIAIOT Ha PE30HATOPHOM SLIHKE,
KOTOPBI# OTKPBIT ¢ OfHOro Topua. CTaHaapTHbIA KaMEPTOH BBIAAET BOHBI C Yac-
ToTOM 440 I'lL.

Janee Hy>XHO TOAYEPKHYTb, YTO 3BYKOBBIE koNeGaHHA BOSHHKAIOT HE TONBKO B
TBEpABIX TENaX M HE TONBKO OT KoNeGauns Tepabix Tel. [pumepom obpasoBanus
3BYKOBBIX BOJIH B BO3/lyXe sB/seTCA 00pa3soBaHHE rpoMa NPH MPO30BBIX pa3psjax.
Du3HKa AaHHOTO ABNECHUA 3aKIIIOYACTCA B TOM, 4TO PAAOM C KaHANOM rpo3oBOro
pa3psia BO3AyX HarpeBaeTcs 0 OMEHb GONBILOI TEMIEPaTyphl M €10 pacIIHpeHHE
MPUBOIMT K 00pa3oBaHUIO yapHO# BONHEL. OHa 3aTeM NOCTENEHHO NEPEXOAHT B
3BYKOBBIE KOJIeOaHHA.

Tunu4HbIM NPMEPOM HCTOYHUKA 3BYKa ARIAETCA ¥ OOBIYHAA 3BYKOBasA CHpE-
Ha. Ee paGota ocHOBaHAa Ha MEpUOAMYECKOM TIPEPHIBAHHM BO3AYIIHOIO NMOTOKA,
MPOXOAALLEro Yepe3 Koneco ¢ 0TBEpCTHAMH. YacToTa 3ByKa Takoi CHPEHB! ONpesie-
asercs no popmyne:

v=n-k,

rze n — yncno o6opoToB Koseca 3a 1 ¢, a k — yucno oTBepcTHii B KoNece.
3BYKOBBIC BOJIHbI ABJIAIOTCS MPOAO/LHBIMH, OHH 00pa3yroTCs IpH Aedopmarm-
AX CKATUA-PACTXKEHHA B MOOBIX CPeNaX; XKHUAKOCTb, TBEPAOE TEIO, Tas.

IV. YnpaxHenus H BONpockl /18 NOBTOPEHHA:
— Yto npeactapnsoT coboit 3BykoBbIE BOJIHbI?
— Yro AB/ISETCA UCTOYHHKOM 3BYKa?
— KaxoBa yacTora BocnipMHHMaeMas 4en0BeKkoM?
— Uem onpenensercs rpOMKOCTb 3ByKOBBIX KoneGaHui, BbICOTa 3ByKa?
— TloyeMy rpoMKOCTB, BEICOTA 3BYKa, TeMOP 3BYKa ABJIAIOTCA CYObEKTHBHBIMH
XapaKTepHCTHKaMH 3ByKa?

Jomamuee 3aqanne

1. Boiyuurs §34-36;

2. IToyeMy Tak y>KaCHO CKPHIIMT MeJl, €CIH Mbl HEMPaBHIIBLHO JACPXHM €ro, Kor-
Ila nuuIeM Ha nocke (nonpoOyiite)? Yem onpeaensierca 4acrora H34aBaeMoro UM
3ByKa?

3. Kak peiictByer aerckuii TenedoH (aBa CIIHYEUHBIX KOPOOKa ¢ HATAHYTOM
MEXAY HUMH HHTKOMH)?

Ipunoxenne K ypoxy

MysvikanoHbie 38yKu
C TO4KH 3peHHs HH3NKH OTIHYAIOTCA JM MY3bIKAJIBHBIC 3BYKH OT LIyMa, 4 N0
KaKo# NPHYHHE CTONb HECXOXXHMH MOTYT GbITh MY3BIKAJIBHBIE 3BYKH MEXIY CO-

4+
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©60i1? YUCTBIH My3BIKaIbHBIH 3ByK MOXXHO MOMYHYHTB C TOMOILBIO NPOCTOro npubo-
Pa, Ha3BIBAEMOTO KAMEPTOHOM. YZIapHB MOJIOTOUKOM 10 OTHOH M3 BETBEH Kamep-
TOHa, MBI YCIBILIMM My3blKaIbHBIA 3BYK. [locTeneHHo 3Byk ocnabeBaeT BCien-
CTBUE 3aTyxaHuA koneGaHuii BerBeii. 3ByxoBas BonHa Bo30yKaaeTcs konebmouu-
MHCS BETBAMH KaMepToHa. XapakTep 3THX KonebaHHi MOXKHO yCTaHOBHTb, €CH
TIPUKPENTHTH K BETBH KAMEPTOHA UIITy U IPOBECTH €10 C NOCTOSHHO# CKOPOCTBIO 1O
MOBEPXHOCTH 3aKOHYEHHOM CTEKIAHHOMN MIACTHHKH. Ha nuiacTHHKe NOABUTCA JIH-
HMsA, OueHb 6nu3Kas K cuHycoune. OTciola MOXHO 3aK/IIOUHTh, YTO KonieOaHHs BET-
BEi KAMEpPTOHa O4eHb OITH3KH K FrapMOHHYECKHM.

Lilym u 6opvba c num

I1lym oTi4aercs OT My3bIKaJLHOTO TOHA TEM, YTO EMY HE COOTBETCTBYET Ka-
KafA-muGo onpeneneHHas yactoTa koneGaHMi M, ClIeOBaTENbHO, OnpeaeNeHHas
BBICOTA 3BYKa. B mryMe npucyTcTByroT kone6anus pasnuuHbIX 4acToT. C pa3sBHTH-
€M MPOMBILUIEHHOCTH H COBPEMEHHOTO CKOPOCTHOFO TPAHCHOPTa MOABMIACH HO-
Bas npo6nema — 6opn6a ¢ yMoM. Bo3HHK0 JaXke HOBOE OHATHE IIyMOBOE 3ar-
pA3HeHUe» cpeabl o6utanus. 1llym, ocobenHo 60/bI0H NHTEHCHBHOCTH, HE NPO-
CTO HaJ0ENAET U YTOMIISIET — OH MOXKET H CEPhE3HO MOOpPBaTh 3A0POBLE.

C mymom GOpIOTCs NPOCTHIME aAMUHUCTPATHBHLIMHM MEPAMH: B FOPOJIax 3ar-
PELLCHO NOMb30BaThCs aBTOMOOUIBHBIMY CUrHANaMH, OTMEHbI [I0JIETOB caMolie-
TOB HaJ roponiom u T.4. Boprorcs ¢ urymamMn M ¢ MOMOIUBIO TEXHHYECKHX YCT-
poticts. Tak, Bce aBTOMOOHIIM, TPAKTOPBI H MOTOLMKJIBI CHA0XKEHBI FITYIIUTENSAMH.
JIns BBIXJIOTIHBIX Fa30B COOPYKAIOT CJOXKHBIH MeTalIHYecKHil TabUpUHT ¢ nepe-
ropoaKaMH ¥ OTBEPCTHAMH, B KOTOPbIX 3ByKOBas BOJIHa TepAET 3Hepruio. Kro xots
OBl pa3 ciBILAN peB MOTOLMKIIA 6€3 IyIHTeNs, X0poLo npeAcTaBnser cebe, Ha-
CKOJILKO YCMELIHO NTyLIHTENb CIIPABIAETCS CO CBOE#H 3anadeii.

Ypok 30 (BapmauHt 2)
«IlomMocKoOBHBIE Bedepa»
(MHTerpNpoOBaHHBIH YPOK (PU3UKH H MY3BIKH)

Lenu ypoxa:
[Mo3HaKOMHTB y4alUXCsA C MOHATHEM «3BYK», XapaKTepPHCTHKaMH 3BYKa; Ha-

Y4HTb Pa3/IM4aTh 3ByKH 110 FPOMKOCTH, TOHY, TeMOpY; 10Ka3aTh, KaK 3TH XapaKTepu-
CTHKHM CBA3aHbI C YaCTOTOH M aMIUTUTYA0} KoneOaHui; noka3aTh CBA3b PUINKH C
MY3bIKOH.

Xoa ypoka
I. OpranusanvonHblii MOMEHT

11. A3yyenne HoBOro Marepuaia

3eyuum myswika necru «I1oOMocko8HbIE Gewepar», UCNOTHAEMAA yHUMETEM MY~
3bIKU.

Yuurens ¢pu3nku. 3apaBcTByiite, pebara! CeroaHs TeMa HallEro ypoKa 3By4uT
nostuuecku: «IloamMockoBHBIe Beuepan. M 210 He cnyyaitio. My3bIKalbHBIE 3BYKH
COMPOBOXKAIOT HAC Ha NPOTSKEHNUH BCe HalueH xu3Hu. Cuity My3bIKH, CNOCO6HOM
CIUIOTHTH BOEJAMHO MEYTbI, CTPEMIEHHA Y [IOMBICTIBI Y€I0BEKA, HCIIBITAT Ha cebe
Kaxxablit U3 Hac. OKpyXKaloWKX Hac 3ByKOB MHOI0, HO MHTEPECYIOT Hac HE BCC, a
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MMEHHO My3BIKasIbHbIE 3BYKH. [Touemy? Uem oTnH4atoTcs pasnniHble 38ykn? Uto
npeacrtasnseT coboit 3Byk? Kak ero MoxxHo nomyyuts? Ha Bce 3TH BONpOCH! OTBEYa-
eT ¢pu3nka.

OTKpoOHTE TETPARH M 3AMMIUMTE TEMY YPOKa, YHCIO. 3alHIIMTE ONPEAEICHHE
HOBOTO MOHATHS KaKyCTHKa».

Axycmuka — 3mo pazden GuauKu, 3QHUMAIOWUICR U3YUEHUEM 38YKA, €20
C60tiCmBamu, 36YKO8bIMU AGNEHUAMU.

YauTenn My3bIkH. J{aBaiiTe MOCMOTPHM, a YTO e ABNACTCA HCTOUHHKOM 3BYKa.
Y Bac Ha CTONax JieaT My3bIKaJIbHBIE HHCTPYMEHTHI. JIoKaXuTe, Kak OHH 3BYyYar,
(IeTH HCTIONHAIOT HECKOJILKO TaKTOB Ha FHTape, 1oMOpe, OyOHe, TpeyrolbHUKe, nIy-
MOBBIX HHCTPYMEHTaX). A BbI pebsTa (06paluaeTcs K Ki1accy) BHUMAaTeNbHO NOCMOT-
pHTE Ha TH MHCTPyMeHThl. Ho MCTOUHHKOM 3BYKa MOXET ObITh YEIOBEYECKHI
roJoc.

Yuenux ucnoansem necnio.

Yuuteanb pusznku. Mbl npociTymany KOHLEPT, a Tenepb MoaseAeM HToru. Uro e
SBJIAIOCh HCTOYHHKOM 3BYKa B KaXKIOM cirydae?

- Tonocossie cBA3KH;

- Merannuyeckue Tapenoyku;

- XKenesHsIil TPEYTONBHHK;

- CTpyHBI ruTaphl 1 JOMOPHI.

Yunrenb pu3nkH. JIeficTBUTENBHO B KAXKIOM CJIy4ae HCTOYHHKOM ABJISIOCH
Konebanue: CTpyHbl, MEMOpaHBI, LAPUKOB, KaMepToHa. OHAKO HE Bee KoeOmomm-
€csl TeNa ABJIAIOTCA HCTOYHHKOM 3BYKa. YOeIuMCS B 3TOM.

Onvim 1

3axxMeM ynpyryio CTalbHyIO JIMHEHKY B cliecapHble THCKH. OTBEEM BEPXHHI
KOHell JIMHEKH B CTOPOHY M OTIyCcTHM. IlnactiHa kone6iercs, Ho 3BYK MBI HE CIIbl-
LIUM, ‘

Bb1600: ne scaxoe konebnoweecs meno A618emcs UCMOYHUKOM 38YKA.

Onvim 2

YMEHBIINM IIHHY CTAIBHOI JIMHEHKH, 3aMedaeM, YTO OHA HaYMHAET U3/1aBaTh
3BYK, 1I0TOMY 470 KoneOaHus yuaiuarorcs. O6pa3oBaHue 3ByKa MPOUCXORHUT TOTa,
Korga nuHelika cosepuiaet 20 koneOaHuii B 1 c. BpeMEHM, Ha3bIBAIOT ¥ACMOmoi.

Pacnpoctpanenne 3Byka MO)KHO CPaBHHTB C PacCTIpOCTPRHEHHEM BOJIHBI B BOJIC.
Tonbko ponb OPOLIEHHOTO B BOAY KaMHA MrpaeT KoneGimolleecs Teo, a BMECTO
NOBEPXHOCTH BOJIBI 3BYKOBbIE BOJIHBI PaClIpOCTPaHAIOTCA B Bosayxe. Kaxoe kone-
6aHKe BETBH KAMEPTOHA CO3/4aCT B BO3TyXE OJHO CIyIIEHHE H OHO PaspaKEHHE.
YepenoBaHne TaKNX CTyILCHU# H Pa3pAKEHHH H €CTh 3BYKOBas BOJIHA.

Onoim 3
Ha cTone B paa nocTasneHk! Ha y3kne rpaHu KocTy aoMiHo. [anatomue srons
pAza, OHH HATIOMHHAIOT PaCPOCTPaHeHHE 3BYKOBO#! BOJNHBI.

MBblI OXOTHO CITyIacM My3LIKY, IeHHe TITHII, IPHATHBIH YeNIoBeIeCKHi roioc.
HanpotHs, TapaxTeHune TeErH, BU3I NIILI, MOIUHBIE YAAPb! MOJIOTA HAM HEIMPHUATHEI
Y HEPEAKO Pa3ApaXkaroT U YTOMJIAIOT.

Yuurenn My3bikH. BcioMHuM niechu, rae 65l ToXe rOBOPHIIOCH O 3BYKOBBIX
ABNCHUAX (LIyMe, 3BOHE, LIEMOTe, NEHUH).
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Hemu caywarom gonozpammy necu, yeadsieaiom Ha3eanue u UCNOAHAIOM ee.
3gyuam gponozpammet necen: «lloomockoennie eenepay, «Bevepruii 36ou», «llo-
360HU MHe, n0360HU», « OOUHOKAA 2APMOHBY U Op.

Yunreas ¢pusuku. Takum 06pazom, o AeiCTBHIO, TPOU3BOAUMOMY Ha HAC, BCE
3BYKH JIEIATCA Ha BE TPYIMIBI: My3bIKaJIbHbIE 3BYKH H LTyMB1. HeM OHH OTIHYaoTCA
Ipyr ot apyra?

VcTaHOBHUTL pa3iiviue MEXAY My3bIKO#H H IYMOM JIOBOJTLHO TPYAHO, TakK Kak- To,
4TO MOXET Ka3aTbCA MY3bIKOi 11 OAHOr0, MOXET ObITH NPOCTO LLIYMOM U1 APYTO-
ro. Hekotopbie cunTaloT onepy coBepiIeHHO He My3bIKILHOI, a ApyTHE Ha 060poT,
BHIAT MpeJie COBEPIIEHCTBA B My3bIKke. PkaHHe KOHEH HITM CKPHIT HATPYXXE€HHOTO
JIECOM BaroHa MOXeET ObITh LIYMOM AJ1st GONIBILIMHCTBA JTI0AEH, HO MY3bIKO# s J1e-
conpoMbllIeHHHKA. JIH0GAIIM poUTENAM KPUK HOBOPOXAEHHOro pebeHka Mo-
HKCT Ka3aTbCA My3bIKOH, JUIs IPYTUX TaKHe 3BYKH MPEACTABNAIOT NIPOCTO LIyM.

OnHaxo G0JTBILHHCTBO JIOAEH COTTIACHTCH C TEM, UTO 3BYKH, HIYIIHE OT KoneOro-
IMXCSA CTPYH, A3bIUKOB, KAMEPTOHA M BHOPUPYIOLIMX FONOCOBBIX CBA30K MEBLA, MY-
3bixanbhble. Ho eciiv Tak, To, 4TO XK€ CYLIECTBEHHO B BO30YKIACHHE MY3bIKAJILHOTO
3BYKa WJIH TOHa?

Hai onsIT nokassIBaeT, YTO JUis My3hIKAIbHOTO 3BYKA CYILCCTBEHHO, YTOOBI KO-
nebaHKs NPOUCXOANIIM Yepe3 paBHbIE NPOMEXYTKH BpemerH. KoneGaHus cTpyH,
KaMEPTOHOB T. . MMEIOT TaKOH XapaKTep; konebaHus I0C3R0B, BATOHOB C JIECOM U T.
1. IPOUCXOIAT Hepe3 HeNpaBHILHbIC, HEPABHOMEPHBIE MPOMEXKYTKH BPEMEHH, U
NPOH3BOAMMBIE HMH 3BYKH NPEACTABINAIOT TONBKO IIYM.

Yuutenn pu3uku. B noBceaneBHON XH3HM Mbl HMEEM JIENO, YaLlle BCEro, CO
3BYKOM, PaclpOCTPaHAIOIIHMCA B BO3AYXe. OQHAKO OH MOXET PACHPOCTPAHATLCA U
B PYTHX CpeliaxX: B BOJE, 3eMiic, MeTannax. CkopocTh 3ByKa B 3THX cpeax 6onbiue
CKOPOCTH 3BYKa B Bo3[yXxe. BoT kak onuceiBaeT B cBoeM npoussencHHi «bopbba 3a
oronb» nucarens XK. Ponn — Mnanumit oxoty. Kak Benet ce6s oQMH U3 OXOTHHKOB,
KOIZa y3HaeT 0 NpuOInxeHuy 3pepa?

Yuumenv 3auumoieaem ompuigox u3z npoussedenus:

BouHbl 43 11eMEHH YaMpoB, 3allyTaB CBOM CJ€bl, CAcaloTcs OT Me-
IIEPHOTO JIBBA. :

«Ynampsr 6ecurymMHo nobexkaim. PeB ciieoBa 3a HUMH 1O NATaM, OTphI-
BHCTBI, 37100HbIH, MONHBIH APOCTU U HeTepnieHHs. JIIoNH NOHSIIH, YTO XML~
HHK 3anyTancs B ux ciaenax. Cepala Mx KOJIOTHIMCh C HEUCTOBOH CHIIOH,
KpOBb CTy4ajla B BHCKaX, CJIOBHO KJIIOB AATIIA, XONOSALIEr0 KOpY CyXOro
Ioy6a. .. CTpalliHblit peB CHOBa OTPSC BO3AYX.

~ Bonswioit nes nepennibi pexy, — wenxyn [as.

— Wnvre Biepea! — nopenurensho orsetwi Hao.

OH ocTaHOBHIICS U, OITYCTHBILIMCH Ha KOJIEHH, NPHITaJ yXOM K 3eMiie. Pe
TIOBTOPHJICH.

— Bonburoit neB Bce ele Ha ToM G6epery, — o6ner41eHHO B3A0XHYB, cKa3an
Hao, noaunuMasce Ha HOTH.

JlelicTBHTENBHO, phIKaHHE NOCTEMIEHHO CTAHOBHAOCH THILIEC. XHII{HHK, BH-
MO, OTKa3aJICH OT ITPECIeIOBaHHA M YAATIHIICSA K CCBEPY».

— Jlns yero Hao npunan yxom k semne?
— HasoBure npueMHNKH 3ByKa.
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Buigoo: 3eyx Gbicmpee pacnpocmpansemcs ¢ meéepoom mene (3emne), yem &
6030yxe. Yiuu yenogexa 6 OGHHOM ciiyuae AGNAIOMCA NPUEMHUKOM 38VKd.

Yuurens ¢pusuku. Muxpogon — 3ro npubop, npeobpasyrowmit 3ByKoBbie
KkonebaHus B koeOaHus JNMEKTPUUECKOTrO Toka. [l HaGmoneHus 3ThxX Konebauui
coszad npubop ocyurnozpad.

Khacce nabmiodaem ocyunnozpammy, yuumenv My3vlKu UCnoalisem 6 MUKpogoi
necHio.

B ¢usMuecknx u TEXHHYECKHX NabOPaTOPHAX 1A MOMYHCHUA 3BYKa HYXKHOMH
4acTOTh! KONeOaHNH IPHMEHAIOT CHIELHANIbHBIE IPHOOPLI — 3BYKOBBIE I'EHEPATOPHL.

Onvum 3
BxnrouaeM reHeparop 3ByKOBOH 4aCTOThI, MEHAEM IPOMKOCTB 3BYKA U 4aCTOTY.
Ha6mnonaeM 3a KpuBoii Ha 3KpaHe ocuIorpada.

Onpedenenue: MaKCUMANbHOE OMKIOHEHUE KDUBOU OM  NONONCEHUA
PAGHOGECUS HA3bIEAEMCA AMNIUMYO0I KoNlebanuii.

Yuurtean (pusnku. My3bikanbHuIe 3ByKH H3AAIOT Pa3fiIHYHbIE MY3LIKAIBHBIC
WHCTPYMEHTHI. VICTOYHHMKM 3ByKa B HHX pa3sHbie, TIO3TOMY MY3BIKQJIbHEIC
MHCTPYMEHTBI ACIATCA Ha HECKONBKO IPYIIL:

1. Vnapusie — Oy6HbI, 6apabans!, KCHIOGOHBI T. 4. (30€Ch KONEOMIOTCA OT yaapa

TIAJIOUKH WY PYKH HaTAHYTBIH MatepHall, METALTHYECKHE TUIaCTHHKH K T. 11.),

2. KnaBuissre — MHaHMHO, KaBecHHb! (KoneGaHus CTPYH BhI3bIBACTCA 31ECh

YIApOM MO HUM MOJIOTOYKOB);
3. dyxoBble — neiitbl, ropHb! # $aHbapbl, KIIAPHETDI, BAITOPHBI, TPYOb! (Kone-
Ganus cTonba Bo3Myxa BHYTPH HHCTPYMEHTA);

4. CTpyHHbBI€ — CKPHITKA, THTapa U T. J.

Yuumens mysviku conposodcoaem pacckas OemoHCMpayuel My3blKanbHbIX
UHCIMPVMEHMOS.

Taxoe nenenne yacro ycnoeHo. Harnpumep, opraH —3to uenas ¢gabpuka 3pykos.
Eue B mpounioM Beke Ha HeM, Kak Ha Hactoswleil ¢pabpuke Tpyswinch pabodue.
Happsisasics 1 0611Basch notoM. Bpyumyio kauanu Tsokenbie Mexy. Toasko B ABast-
LIaTOM BEKe JIIOZIEi 3aMEHIIIM 3NIEKTPOMOTOPBI, @ Ha CMEHY MEXaM MOLLHbIE BEHTH-
nsropsl. OpraH O NpaBy Ha3bIBaJICA LAPEM OPKECTPa. A posib MPH3HAETCA €ro
KoposieM. Apdy Ha3BIBalOT HApHILEH, CKPUIIKY — puHLeccoii. Ho npasubHeii op-
KECTP CUMTATh «PECIyONHKOH», re KaKAbli «IPaXIaHHH» [I0b3YeTCs IPaBoM ro-
J10ca ¥ KaXIbiH npeacTaBnseT coboii HEMOBTOPUMYIO HHANBHIYANLHOCTb.

YeM ke OTIMHAIOTCA APYT OT APYTa 3BYKH pa3HbIX HHCTpyMeHTOB? JU11 XapakTe-
PHCTHKH 3BYKa CYIHECTBYIOT TPH BOXXHBIX NOHATHA:

I'pomxoctn

I'pomkocTs 3Byka. OHa onpenensercs AefiCTBHEM 3ByKa Ha OpraH CJTyXa, €€ TPyA-
HO OLICHWTE O0BEKTHBHO. B (pH3HKe nonb3yeTcs NOHATHEM, KOTOPOE MOKHO H3Me-
PATB — MFHTEHCHBHOCTB 3BYKa, KOTOpasi 3aBUCHT OT aMIUTHTYZb! Kosiebanuit 1 ot mio-
111a]i TeJla, COBEPLIAIOLIEro KoaeGaHmA.

Onvim 4

HaGnronenue 1 cpaBHeHNE OCLMILTOrPaMM 3BYKa KaMEPTOHA, NAIOILMiH THXHI 1
TPOMKHI 3BYK.

Yuuteas Ppusuxn. OGpatrTe BHMMaHHE, Kak MEHACTCA aMIUTHTYAa KoneGaHHit.
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OHa yBeJIHUMBAETCA MPH YBENHYEHHH TPOMKOCTH H YMEHbBIUAETCS NIPH YMEHbl1le-
HHH FPOMKOCTH. A TeTepb 3TOT XK€ OIBIT TOBTOPHM CO 3BYKOBBIM FCHEPaTOPOM.

Oneim 5
'VMeHbIlIaeM IPOMKOCTB 3BYKOBOIO I'eHepaTopa, aMITiTya konebanui MajieHb-
Kasl. YBE/IHUHBAEM IPOMKOCTb, HE MEHSAS YaCTOThI, aMIUIUTYZ1A YBETHYHBAECTCA.

Bu1600: 2pomxocms 36vka onpedensemcs amnaumyoou koebanui.

Xots aMnuTyzAa KoneGaHMii HCTOYHHKA 3ByKa MOXET ObITh BENIMKA, aMIUTMTYAa
4aCTHL NepeaaloLeii cpebl, Bo3nyXa, O4eHb Mana (3a HCKIIOUEHHEM YacTH1L, HaXxo-
JALMXCS 0YEHB GIN3KO K HCTOYHHUKY, RMILTHTYbI KOTOPbIX O4EHb ONMU3KH K aMILIH-
TyaM CaMOro HCTOYHMKA). YXO YYBCTBHTENBHO K aMIUIHTYaM KosiebaHus BO3AyXa
TIOpsi/IKa OJTHOI MIWLTHAPHOH CAHTMMETPA H K €11Ie MEHBLUINM aMILTHTYyIaM koneba-
HHH YaCTHL XHUAKOCTEH 1 TBepabIX Tel. KonebaHunii yacTyL BO3AyXa C aMIIIMTYI0M B
OZIHY COTYIO CaHTHMETPA CO3AAI0T TaKOH MPOMKUH 3BYK, KOTOpbIH criocobeH Hatec-
TH [OBPEXKACHUSA YXY.

Ha npaxTuke yacto 3Byk uamepsitor B nettndenax (ab). Bot npumeps! rpoMkux
Pas/IMYHbLIX 3BYKOB HA PACCTOSIHHH B HECKO/IBKO METPOB OT HCTOUHMKA 3BYKa: LUENECT
nuctbes — 10 ab, rpomkuii pasrosop — 70 ab, nbutecoc — 50 ab. Ot 3By4aiero My3bl-
KaJIbHOrO WHCTPYMEHTA BOJTHA paclpOCTPaHAETCS BO BCE CTOPOHEI, M Ha paccTos-
HHH OT HEro rpOMKOCTb 3BYKa, €CTECTBEHHO, YMEHbIIaeTcs. JIng ycHneHus 3syka
CJ1yXaT KOPIYChl HHCTPYMEHTOB.

Ton
BTopoe BaxHoOe 1S 3ByKa MOHATHE — BBICOTa TOHa. B pusmke oHa xapakrepusy-
€TCA YUCTOTOM KOJIeOaHHH.

Onvim 6

JleMOHCTpauys ACHCTBYS 3ByKOBOTO FeHepaTopa; MpoCIyIIiBaHHe 3ByKOB pas-
JIH4HBIX HaCTOT.

Yuutean ¢pusukH. [To BHELIHEMY BUIY OCLMILIOTPAMMbI MBI BUAHM, HTO YeM
6071b111€ YaCTOTA, TEM BhILLIE TOH 3BYYaHHS, Y€M MEHBLIE YaCTOTA, TEM TOH HHXE.

Bu1800: mon onpedensemcs uacmomod.

CaMblit HM3KHi U3 CIIBIIMMBIX YEIOBEKOM MY3bIKAThHBIX 3BYKOB HMEET YaCTOTy
16 konebanuit B cekynay. OH n3Bnekaerca opranom. Ho npuanMaercs He yacro —
CITHIIKOM Yk 6acoBHT. Pa3o6paTh M NOHATH €ro TpyaHO.

3aro 27 koneGaHuii B CEKyHAY — TOH, BITOJIHE ACHBIH UIA yXa, XOTb TOXKE PEIKHIA.
Be! ycnbimuTe €ro, Haxas KpaiHIO KIaBHILY postist. (Vyumens mMy3viku demoHcm-
pupyem.)

Cnenytowmii moGonbITHRINA TOH — 44 Kojie0aHKs B CEKYHY, aDCOMIOTHO «HHX-
HuiD» pexopa Myxkckoro 6aca, MOCTaBICHHBIM B BOCEMHAILATOM Beke nesuom Kac-
napom Pecriepom.

[Noannmaemcs naneie. Bor 80 xone6anuii B ceKyHIy — OOLIKHOBEHHAS HHDKHSIS
HOTa Xopoluero 6aca M MHCTPYMEHTOB. YIBOUB YHCIIO KoleGaHHMit (MOBBICHB 3BYK Ha
OKTaBY), MPUXOAHM K TOHY, JOCTYTIHOMY BHOJIOHYENAM, albTaM. 34€Ch OTIHYHO
cebst YyBCTBYIOT M 6ackl, H 6apHTOHBI, U TEHOPA, M ’KEHCKHE KOHTPAJIBTO.

A ele oKTaBa BBEPX — H MblI [10N1aJIEM B TOT YYaCTOK AHANA30Ha, KOTOPBIH ByK-
BAJILHO «KHIIHMT» My3bIKOH. TyT paGoTaloT MOYTH BCE FONI0Ca U My3bIKa/IbHBIE HHCT-
pymenThl. Hemapom nMeHHO B 3TOM palioHe aKyCTHKa 3aKpEnuia BCEOOIYi 3TanoH
BBICOTHI TOHa — 440 koneGaHuii B ceKyH Ty («Ish» IEPBOH OKTaBbI).
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Brinots no 10001200 koneGaunii B ceKyHIy 3ByKOBOH 1HaIa30H MOJIOH My3bl-
KOM. DTH 3ByKH CaMbI€ CIIbILHBIE. Bhillie ClIeyroT Mano HaceNleHHBIE «dTaxu», Jler-
KO B30MPAIOTCs Ha HUX JIMIUB CKpUNKY, drefiTel Aa TAKHE YHUBEPCAIIL], KaK OPTaH,
posib, apda. Y nonHoBAACTHHIMH X035iiKaMH BCTYIAIOT 31€Ch. 3BOHKHE COMNPAHO.

A ¢ 1600020000 xonebanwii B CeKyHIy HAYHHACTCS HEMOCTYTHEIH YXY Ye/TOBEKa
CBEpXBBICOKHI ynbTpa3syk. [Ipodecchii y Hero Macca. OH CBEPITHT KaMeHb, CUHILa-
€T pXXaB4HHY, H3ME/BHAET MaTepHalbl, CTHpaeT Genbe, H3MEPAET NIyOHHY pek H
MOpEi, JTyullie pEHTIeHa IipocBeyuBaeT Ten0. M Bce 370 Aenaet monya.

Yuurenb My3bikH. 3ByK OQWHAKOBO#H YaCTOTBI H TPOMKOCTH Ha PasJIMYHbIX HHCT-
PYMEHTaxX 3BY4MT pasnndHo. OIHa 1 Ta XK€ HOTa, B3ATast Pa3sHbHIMH NIEBUAMH, 3BY4HT
uHaye. B Mupe CO3aHO MHOTO CKPHIIOK, ¥ BCE OHH 3BYyYar no-pasHomy. OcobeHno
KDaCHBBIE 3BYKH H3AI0T CKPUITKM MTabAHCKIX MacTepoB CTpaausapy u ['BapHepH.
OTH CKPHUIKH He NPEB30FICHEI O Okpacke 3By4aHns. KauecTBo 3ByKa, CBA3aHHOE C
«OKpacKoi», MONyYHIIO Ha3BaHHe — TeMOp. 3anHILIMTe B TETPAIAX TPETBIO XapaKTe-
PUCTHKY 3BYKa.

VYuutens ¢pusuxu. [Tony4nTs HUCTHIH 3ByK CO CTPOro onpeaeeHHON 4acToTo
KoneGaHni, nake MPH MONHOM OTCYTCTBHH TOCTOPOHHHX IIYMOB, O4€Hb TPYIHO, H
BOT noueMy. Jlro6oe koneGronieecs Te10 H3XAET HE TONBKO OXWH OCHOBHO#H 3BYK.
Ero nocTosHHO CONMpPOBOXIAIOT 3BYKH APYIHX HacTOT. DTH «CMYTHHKH» BCEra
BbILIEC OCHOBHOI'O 3BYKa M Ha3bIBalOTCH, I03TOMY 00EPTOHAMM, T. €. BEPXHUMH TOHa-
Mu. OZHAKO He CTOMT OropyaThCs CYLECTBOBAHHEM 3THX «CIYTHHKOB». FIMeHHO
OHM — TO ¥ TIOMOTAIOT HaM OTPEAEINTh 3BYK OJHOTO HHCTPYMEHTA OT APYroro u
ronoca pasnu4HbIX JI0JEH, eCIH Aake OHH paBHBI 110 BeicoTe. Kaxaomy 3Byky o6ep-
TOHBI NPEAAIOT CBOCOOPA3HYIO OKPACKY, WM, KaK roBopAT, TeMOp. U ecin ocHOBHOIH
3BYK CONPOBOXXAAETCS OIH3KHMM EMY 1O BBICOTE 00€pPTOHAMH, TO CaM 3BYK KaXeT-
s HaM MATKHM, «O6apxarHeiM». Kora ske 06epTOHB! 3HAYNTEIBHO BBILIE OCHOBHOTO
TOHA, Mbl TOBOPHM O HEMIPUATHOM «METAJUTHHECKOM» FOJIOCE HIIH 3BYKE.

MHO>ecTBOM pa3siiHiHbIX TeMGPOB 061axaeT opraH. (YuHTeNb My3bIKH TOKa3bl-
BaeT Gororpaduio oprana.) JlnanasoH opraHa NpeBbILIACT AHANA30H BCEX HHCTPY-
MEHTOB OPKECTPa, BMECTE B3ATHIX. B COBPEMEHHLIX OpPraHax OH MPOCTHPAETCA OT
«210» CyOKOHTPOJIOKTaBbI IO «IO» ILIECTOM, a UHOTA ¥ A0 ceAbMoii okTaBel. OpraH
Homckoro cobopa B Pure nmeer 127 peructpos, 4 MaHyana, 6768 Tpy6; anunna ero
camoii Gonbio#t Tpy6s! — 10 M, camoit MasieHbkoi — 13 MM.

U xorzaa ciymaems 60m1bmoif opraH, HEBOIBHO BCTAIOT B TTAMATH NPEKPacHbIe
ctuxu Bopuca ITacrephaka:

Oprau oTnuBan cepebpom,
Hemoit, kak B pykax roBenmpa,
A M3 CIIBILLIATICA TPOM,
Karusmuiica u3 —- 3a nonMupa.
Toxounach MOCTp THILHHA,

U B 3apese Hx Ge3bIXaHHOM
Wrpasn He opras, a cTeHa,
VKpalueHHas opraHoM.
Bopouas 6ajkH, Kak CIIOH,

H, ocsoboxaasnce ot GpeseH,
Xopan Beixoau, kak CaMcoH,
W3 xnanku, rae Gbu1 3aMypOBaH.
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I11. 3akpensenne. Utorn ypoka

Yuutens Gpusnku. CeroaHs Ha ypoke MbI TIO3HAKOMHJIHCh C TOHATHEM 3BYKA, €TO
XapaKTEePUCTUKAMH.,

— Uro e MoXeT ObITh HCTOYHHKOM 3BYyKa?

— Kaxue xapakTepHcTHKH 3ByKa BB Y3HAITH?

— Kakne ¢pusnueckne BeHUMHBI ONIPENeNAIOT 3TH XapaKTEPHCTHKA?

Yuumew evicmaensiem oyeHKu 3a YpoK, KOMMEHMUDYA UX.

JlomamiHee 3a1anune
§§ 37, 38; ynpaxuenus 31,32 (1, 2).

Ypok 31
PacnipocTpanenue 3Byka. CKopocTb 3ByKa

Llenu ypoxa:
Jloka3aTs, YTO 3BYK paCHpOCTPaHAETCA B TBEPABIX, )KHAKHX 1 ra3000pasHLIX Te-
Jax. HayuuTb BHIYMCIIATE CKOPOCTB 3BYKA.

Xon ypoka

1. IIpoBepxa oMalIHero 3a1anus, IOBTOpeHNne
— Kakum o61um cBoiicTBOM 0071a1210T BCEe UCTOUHHUKH 3BYKa?
— Mexannyeckue koneGaHUa KaKuX YaCTOT Ha3bIBAIOTCA 3BYKOBBIMH U rodeMy?
— Kakue xone6anns Ha3plBalOTCA YNbTPa3ByKOBLIMHU, HH(Pa3ByKOBbIMI?
— OT 4ero 3aBHCHT BBICOTa 3BYKa?
— Yro Takoe 0CHOBHO TOH 1 06epTOHBI?
— Yro Takoe TeMGp 3ByKa?
— YeMm onpenensercs BbICOTa 3ByKa?
— Uem onpenensercs TeMOp 3Byka?
— Kak u3MeHHTCs rPOMKOCTb 3ByKa, €C/H YMEHbILHTh aMIUINTYy KosieGaHuii
€ro UCTOYHHKa?
— OT yero 3aBUCHT I'POMKOCTb 3ByKa?
— Kak oTpaxaercs Ha 310pOBbE 4eJIOBEKa CHCTEMATHYECKOE ACHCTBIE TPOMKHX
3BYKOB?
IL.IIncbMenHas npoBepoyHas paGora
Bapuanm I

1. B Kakux HanpapIeHUAX COBEPIIAIOTCA KoNeOaHUs B POROILHOM BoNHE?

a) BO BCeX HaIllpaBIICHHSIX;

0) monbko no HanpaenenuIo pAcNPOCMPAHeHUs BONHbL,

B) TO/BKO MEPNEHIMKYIAPHO PACIPOCTPAHEHHIO BONHBI;

I) 0 HanpaBNEeHUIO PACHPOCTPAHEHHA BOJIHBI M NEPNCHAUKYIAPHO 3TOMY Ha-
NpaBJIEeHHIO. '

2. Ot yero 3aBUCHT rPOMKOCTD 3BYKa?

a) OT YaCTOThI KoJIeGaHHii;

6) om amnaumyowt Konebanuil,

B) OT YacTOTHI MU aMIUIUTY/BI;

I') He 3aBHCUT HH OT YaCTOThI, HA OT aMILTHTYABI.
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3. IuHaMHK MOKITIONEH K BRIXOY 3BYKOBOTO '€HEpaTOpa 3NIEKTPHYECKHX KoJie-
6anuii. Yacrora xonebanmii 170 I'y. OnpenesmTe IymHy 3ByKOBOH BOJIHBI, 3HaA, YTO
CKOPOCTB 3BYKOBO# BOJIHBI B BO3ayXxe 340 M/c?

a) 0,5 m;

6) 1 m;

B) 2 M;

r) 57800 M.

4. Kak 3aBHCHT aMILIHTY/ja BRIHY)KICHHBIX Kose6anuii 0T 4acTOTHI pH NOCTO-
AHHOW aMIUIHTYAC KonebaHuii BeIHYXAaowel cis1?

a) He 3aBHCHT OT YaCTOThI;

6) HenpepbIBHO BO3PACTAET C YBEIMYEHHEM YaCTOTBI;

B) HEMPEPLIBHO YOLIBAET C yBENHYEHHEM YaCTOTHI;

T) CHavana 6o3nuKaem, docmuzaem MaKkcuMyma, a nomom ybvieaem.

5. KamepToH, MPHKPEINICHHDII K PE30HAHCHOMY ALUMKY, YAAPHIH PE3HHOBLIM
MosnoTo4koM. K kaMepToHy mofiHec i 1o ouepeIH ABa APYTHX kamepToHa. Bropoit
KaMEpPTOH B TOYHOCTH TaKOH Xe, Kak ¥ nepsbiii. Tperuii — HacTpoeH Ha MeHbIIY1O
yactoTy. Kakoit H3 kKaMepTOHOB HauHeT 3By4aTh ¢ Gonbluei aMIIuTYynO0H?

a) emopot,

6) petwii;

B) 06a KaMepTOHa;

I) HY4 OOHH U3 HHUX.

Bapuanm I1

1. B xakuX HanpaB/iICHHUAX COBEPLIAIOTCA KONeGaHUsA B MONIEPEYHOI BOTHE?

a) BO BCEX HaNpaBNCHHUAX;

6) TONbKO MO HaNPaBJICHHIO PACTIPOCTPAHEHHNA BOJIHE,

B) MOALKO NepneHOUKYIAPHO PACNPOCMPAHEHNUIO 60THbI;

T) 110 HANPABJICHHIO PAaCNPOCTPAHEHUs BOIHBI U MEPIICHANKYIAPHO STOMY Ha-
OpaBJICHUIO,

2. Yem onpesiensiercs BEICOTA 3Byka?

a) yacmomoti konebanui,

6) aMnnuTyNOI KONneGanuii;

B) 4aCTOTO# H aMILTHTYION;

T) HM YacCTOTO#, HH OT aMILTUTYHOM.

3. luHaMMK MOMKIIIOYEH K BbIXOLY 3BYKOBOIO I'€HEPATOPA 3EKTPHYECKHX KO-
nebanuii. Yactora konebanuit 680 I'u. OnpeaenuTe JHHY 3ByKOBOH BOJHBI, 3HaA
YTO CKOPOCTb 3BYKOBOH BOJIHBI B Bo3Ayxe 340 m/c?

a) 0.5 m;

6) 1 m;

B) 2 M;

r) 231200 M.

4. Kax 3aBHCHT aMILIHTYAa BbIHY)XXZEHHBIX KONEOaHH# OT YaCTOTHI IPH NMOCTOsH-
HOH aMIuTHTY e KoneGaHuit BRIHyXaarouei cuin?

a) HeMPepLIBHO BO3PACTAET C YBETHICHHEM YaCTOTHI;

©6) HenpephIBHO yObIBAET ¢ YBENHYEHHEM HACTOTHL;

B) cHauana éospacmaem, docmuzaem MaKcumMyma, samem y6oleaem;

r) cHa4ana yGuIBaeT, JOCTHIaeT MHHMMYMa, 3aTeM BO3PacTaer.
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5. KamepToH, MpHKpEUICHHEIN K pe30HAHCHOMY SILHKY, YIapHIH PE3HHOBBIM
MosoToukoM. K kaMepToHY noHeciv 1o ouepeu Ba Apyrux kameptroHa. Bropoii
KaMEPTOH B TOUHOCTH TaKOH e, Kak U nepBbii. TpeTuit — HacTpoeH Ha GosbLyio
yacToTy. Kakoif U3 KaMepPTOHOB HayHET 3By4aTh ¢ Gosblliel aMnIUTy 0 ?

a) smopou;

6) TpeTwii;

B) 006a KaMepTOHa,

I') HY OJIMH U3 HUX.

I11. HoBb1ii MaTepnan

Oxcnepumenm

B cTeknaHHbIA KONMOKON NMOMEIAOT IEKTPHYECKHH 3BOHOK M BbIKAYMBAIOT
BO37yX. 3BYK CTaHOBHTCS Bce cilabee U cnabee U, HakoHell, MpeKpataeTcs.

— TMouemy Tax npoucxoqut? (s pucnpocmpaneHus 36yka Heobxoouma ynpy-

2as cpeoa. B eaxyyme 38yKogbie 60NHbL pACHPOCMPAHAMbCS HE MO2YM.)

— A KaK xe 06CTOAT «Aena» B ra3ax, XXHAKOCTAX U TBEPAbIX Tenax?

B BO31yxe CKOpOCTh 3ByKa BriepBbie Obuta u3MmepeHa B 1636 r. dpaHiy3om
M. MapcennoM. IIpu temnepatype 20°C oHa cocrasuna 343 m/c. [Ing npumepa,
HavajlbHas CKOPOCTh MynH M3 nmyneMera Kanamunkosa 825 m/c, 4To npessimiaet
CKOPOCTS 3BYyKa B Bo3xyxe. ITyns o6rouser 3Byk BbiCTpena U I0CTUTaeT CBOEH sKep-
TBBI 10 TOTO, KaK IPHXOAHT 3BYK.

CKopocTb 3ByKa 3aBHCHT OT TEMIIEPATYPbl CPE/IBL: C YBETHUEHHEM TEMNEpaTy-
pBl BO3[{yXa OHa BO3pAcTaeT. B pazHbiX razax CKopocTh 3ByKa pas/ingHa: yeM 60mb-
L€ Macca MOJIEKY/ ra3a, TeM MEHbLIE CKOPOCTD B HeM (B Bozopoae — 1284 m/c, a B
krcnopone — 316 m/c).

B *mMakocTaX CKOPOCTH 3BYKa, Kak MpaBuIIo, 60JblIIe CKOPOCTH 3BYKA B ra3ax.
1826 r. XK. Kannan u . LLTypM BriepBble M3MEPHIIN CKOPOCTb 3ByKa B BOAE Ha
JXenesckom o3epe B llIBeiinapuu. Ilpu remneparype 8°C ona oka3sanach paBHa
1440 m/c. CkopocTs 3ByKa B TBEPABIX Tenax Gosblue, 4eM B XKHOKOCTAX M ra3ax.
Ecnu npunoxuTs yxo k peinbcy, To ocie yaapa 110 ApyroMy KOHITy peiibca MOXKHO
ycnbllaTh 1Ba 38yka. OIMH U3 HUX JOCTHUT yXa IO pejibCy, APYroil N0 BO3AYXY.

XOopoLo NPOBOAUT 3BYK 3EMJIA, IO3TOMY B CTaphbie BpEMEHA [IPH OCaJIE B KPEMo-
CTHBIX CTCHaX MOMEILAJHM «CITyXadei», KOTOpBIe MO 3ByKY, EpelaBacMoMYy 3eMIICH,
MOTIJTH OTIPEAEIINTh, BEAET JIA Bpar NOAKOI K CTEHaM HITH HET.

TBepable Tena XopoLUO NPOBOAAT 3ByK. brrarogaps 3ToMy J1101H, MOTEPABILINE
CIIyX, HHOH pa3 crioCOOHbLI TaHLIEBATh MO MY3bIKY, KOTOPas AOXOAHMT [0 HX CIIyXO-
BBIX HEPBOB He yepe3 BO3AYX H HapY)KHOE YXO, a 4EPE3 TNOJT U KOCTH.

IV. Bonpocel Ha 3aKpenieHne
— ITouemy BO Bpems rpo3bl CHa4assa BUAUM MOJHHIO H JIHILb TIOTOM CIIbIIUAM
rpom?
— OT yero 3aBUCHT CKOPOCTh 3BYKa B razax?
— TloueMy HenoBek, CTOALIKHA Ha Gepery pekH, He CIIBILINT 3BYKOB, BOSHHKaIO-
1MX 0] BOAO#?
— TloueMy «ciyxauamu», KOTOpEIE B IPCBHHE BpeMEHa CIIEANITH 32 3€MJISHBIMH
paGoTamu IPOTHBHMKA, YacTo GBLIH clienbie moan?
JomalHee 3a1aHHe
1. Beryunts §37, 38;
2. Vrpaxuenus 31,32 (1, 2).
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Ypok 32
OTtpaxenue 3ByKa. X0

Llenu ypoxa:
C¢opMupOBaTL MOHATHE OTPAKEHUA 3BYKa; I0Ka3aTh, KAKHE YCIOBHA HEO0X0-
MBI JUTA CYIIECTBOBaHHA 3Xa.

Xon ypoxa

L IlpoBepka ioMainHero 3aaHus, NOBTOpeHHe

— MoseT 511 3ByK pacnpOCTPaHATBCSA B ras3ax, XHJAKOCTAX, TBEPALIX Tenax?
OTBeTHI NOATBEPAUTE NIPHMEPAMH.

— Kakue Tena ny4tie npoBoasT 3ByK: YIPYTHe HIH IOPHCTHIE?

— Kakum o6pasoM obGecrieunBaerca 3ByKOH30MALUSA TIOMEILCHHIA?

— Kaxyto BOJIHY — NpOZONIbHYIO HIIH TIONEPEYHYIO NPe/CTaBIsAET coboit 3ByK,
pacnpocTpaHsolluiics B Bo3ayxe? B Bone?

— 3aBHCHT JIM CKOPOCTh 3ByKa OT TOI0, B KaKOH Cpeie OH pacrpoCTpaHAeTcs?

I1. CamocTosiTenbHas paGoTa
Bapuanm 1

1. Kakue xoneGaHns Ha3bIBAIOTCA YIBTPA3BYKOBBIMH?

a) MexaHuveckue Konebanus, vacmomol komopoix éviuie 20000 I'y;

6) MexaHHuYeCKHe KoJeOaHHA ¢ yacToToi Beiuie 16 I'i;

B) MEXaHH4YECKHE KoneGaHHus, 4aCTOThl KOTOPBIX JIeXKaT B npeaenax or 16 no
20000 I'n.

2. MoryT 11 3BYKOBbIE BOJIHBI PACIPOCTPAaHATHECA B G6€3BO3AYIIHOM MPO-
cTpaHCTBE?

a) MOTYT, HalpHMeED, 3BYK BRICTpeNa B 6€3R03AYLIHOM MPOCTPAHCTBE;

6) ne Mozym: 38yK08bie 801HbI PACHPOCMPAHAIOMCS MOALKO 8 8eujecmee;

B) MOTYT, €CJIH 3BYKOBBIE BOJIHBI [IOIIEPEUHBIE.

3. Ot xaKkuX BETMYMUH 3aBUCHT BBICOTA TOHA?
a) OT aMIUIMTYIBL;

6) om vacmomuot;

B) OT 'POMKOCTH,;

T) OT CKOPOCTH PacrpOCTPAHEHHUA 3BYKa.

4. Kax pacnpocTpaHseTcs 3ByK B OGHOpOAHOH cpeae?

a) 3BYK pacrpoCTpaHseTcs NPAMOIMHEHHO C IOCTOAHHO CKOPOCTBIO B OXHOM
HalpaBJICHHH;

6) 3ByK PacnpoCTpaHAeTCs [0 BCEM HaAMPABJICHUAM, CKOPOCTh YMEHBLIAETCA ©
PacCTosHHEM;

B) 36YK pACNPOCINDAHACMCA NPAMOIUHEUNO U C ROCIMOAHIOL CKOPOCMbIO 60
6cex HanpaeneHusx.

5. Kakas xapakTepHCTHKa 3ByKa ABIAETCA OOBEKTHBHOMN?
a) [POMKOCTb;

6) cnexmp 36yKka, 36yK060e daenenue, CUNA 38YKa;

B) TOJILKO TPOMKOCTb, BBICOTa 3BYKa, TEMOD.

6. OT 4ero 3aBUCHT CKOPOCTb 3BYKa B BO3AYXe?
a) OT FPOMKOCTH 3BYKa;
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6) oT BbICOTA 3BYKA;

B) om memnepamypel;

T') OT CKOPOCTH ABHXEHHS HCTOYHHUKA 3BYKa.
Bapuanm 11

1. Ot 4ero 3aBUCHT BBICOTA 3ByKa?

a) OT aMIUIMTYAbI KonebaHui;

6) OT IUIMHBI BOMHBI,

B) Om yacmomsl KO1e6aHUl UCMOYHUKA 36yKa.

2. Yemy paBHa Ju1HHA 3ByKOBO#H BOJIHEI B BOJIE, €CJTH €€ CKOPOCTh paBHa 1480 m/c,
a yacrora 740 I'n?

a) 0,5 m;

6) 2 m;

B) 4 M.

3. Yacrota 3ByKa yBenTMuMIIach B 2 pasa. Kak M3MeHHTCS CKOPOCTH 3ByKa B OfI-
HO¥ ¥ TOH e cpeae?

a) yBeJIHYUTCS B 2 pasa;

6) ymeHbILUTCH B 2 pasa;

B) OCMaHemcsa HeuzvieHHOu.

4. MoryT /11 3ByKOBBIE BOJIHBI PACIPOCTPAHSATHCA B 5€3B03/1y LLIHOM NIPOCTPaHCTBE?
a) MOTYT, €CJIM BOJIHA NIONEPEYHa;

6) MOryT, €CJIu BOJIHA NIPOJOIIbHA;

B) He MO2ym, M.K. OHU PACRPOCMPAHAIOMCA MOALKO cpeoe.

5. Uro Takoe HHdpa3Byk?

a) korebanus nuxce 16 Iy,

6) kone6anus Beie 16 Iiy;

B) koneOanus seiue 20000 I'u.

6. [Tonepeunsle ynpyrHe BOIHE BO3MOXHBI:
a) Mo.IbKO & MeepObIX menax;

6) TONLKO B rasax;

B) B ra3ax, TBEpPAbIX TeNax H )KUAKOCTAX.

I11. HoBblii MaTepuan

3ByKOBasi BOJIHA, PaCPOCTPAHAACH B HEKOTOPOH CPEAE, PaHO HIIM NO3IHO 10-
XOMIUT 0 FPaHHLIbI 3TOH Cpe/bl, a 32 Hel HaYMHAETCA ApyTasd cpeaa, CocToAlas U3
ApYTHX YaCTHII, B KOTOPO# ¥ CKOpOCTH 3ByKa Apyras. Ha Tako#i rpanuue npoucxo-
IIMT SABTIEHHE OTPaXKEHHA 3ByKOBOH BOMHBL OTpaskeHHE TIPOMCXOMT MOTOMY, YTO
KonebaHus, NPUHECEHHBIE BONHOM K MPaHHLIE, IEPEIAlOTCs YacTHLIAM BTOPOii cpe-
Qbl, ¥ OHH CTAHOBATCS CaMH HCTOYHHKOM HOBOH 3BYKOBO#H BOJHbI. JTa BTOpHUHAA
BOJTHA pacIpOCTPAaHAETCS HE TONBKO BO BTOPO# cpelie, HO U B EPBOIi, OTKyaa NpH-
uI1a NEpBHYHAs BOJIHA. TO U €CTh OTpaXKeHHaA BONHA. C ABJICHHEM OTPAXKEHHA
3ByKa CBA3aHO TAKOE SABJIEHHE KaK 5X0. OHO COCTOMT B TOM, YTO 3BYK OT HCTOYHHKA
JIOXOIHUT A0 KAKOTO-TO NPENATCTBUA, OTPAXKAETCA OT HETO H BO3BPAILACTCA K MECTY,
i€ OH BO3HMK. M eciii nepBHYHBIHN 3BYK Y 3BYK OTPXKCHHBIH JOXOAAT HE OHOBpE-
MEHHO, TO OH CJIBILIWT 3BYK JABaXKIBI.

B koMHaTe nepBHYHBII 3BYK M OTP@XKEHHBIH JOXOAMT ONHOBpPeMEHHO. Kpome
TOro WITOPB! H MeOeb YaCTHYHO MOMIOIIAIOT OTPAKEHHBIHA 3BYK, IO3TOMY 3BYKH
HE MCKaXaloTCA 3XOM H 3BYYaT YETKO U pa3bopuHBo.
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Ho B GobIIMX 3a51aX 3BYKH peyH OTPaXaloTCs OT CTEH, NTOTONKOB, BOCTIPHHHUMa-
10TCA KaK OTZesbHbIC. B pesynbTare 3TOro KaXIblit CIOr pacTATHBAETCS, U peYb CTa-
HOBUTCS MaJopa30opuuBoii. [is ynyuiieHHs 3BYKOBbIX CBOHCTB GOJBLINX 3a710B U
ayANTOPHii HX CTEHBI YaCTO 00/IMIOBEIBAIOT 3BYKOTIONIOLIAIOLIMMH MAaTEPHAIAMH.

1V. Bonpocs! Ha 3aKkpenyeHHe

Yro Takoe 3xo?

YeM NOMKHBI pa3iiM4aThCA ABE CPEAbl, YTOOB! Ha MX IPaHMLIE MPOHCXOIHIO
oTpaxxeHHe 3Byka?

INouemy 3X0 HEe BO3HHKAET B MaJIEHBKOIH, 3an0/THEHHOH Me6enbio KOMHaTe,
HO BO3HHKAeT B GO/IBLIOM MOTYNyCTOM 3alle.

— Kax M0XHO ynyutInTh 3ByKOBbie CBOHCTBa 6016100 3an1a?

V. Peunlenne 3agavq

3adaua 1
Kakoe yTBepaeHHe BepHo?
¢ BCAKOE 3ByYalruee Teno KoJebeT CA,
* BCAKOE KONEOIMIOLLEecs TEJO 3BYUHT.
(Omeem: BepHo nepBoe YTBEPXKACHHE, T.K. yXO 4€JI0BEKa BOCTIPHHHMAET B BHAC
3ByKa koneGanns onpenesneHHsIx yactor—oT 16 'y o 20000 I'u. Ocranshble koneba-
HHS HE ABNAIOTCA 3BYKOBBIMH, 1103TOMY He BCAKOE KOJEOMIOIIEEC TENO 3BYUHT.)

3adaua 2

Cynbs copeBHOBaHHi1 10 xoabbe cTouT Ha punmie. Korzia oH HomKeH TyCcTUTh
B XOJX CBO#t CEKyH/IOMEp: KOTAa YBHANT JbIM CTAPTOBOIO MUCTONETA HITH YCIIBILIMT
BhicTpen?

(Omesem: Ni3BecTHO, 4TO CKOPOCTH cBeTa paBHa 300000 km/c, a CKOPOCTH 3ByKa
B Bo3yxe 340 m/c. CkopocTs CBeTa 3HaYHTENBHO GoNblIe CKOpoCTH 3BYKa. [ToaTo-
My CyIbsi JOJ/DKEH BKITIOYUTH CBO# CEKYHIIOMEP, KOTAA YBHAMT AbIM CTaPTOBOIO IIHC-
ToJIeTA.)

3aoaua 3

MoKeT 11 BOSHHKHYTb X0 B CTEnNn?

(Omeem: Dx0 — 370 3ByKOBas BONHA, OTPaXKCHHaA KaKO#-11n00 nperpagoi u Bos-
Bpallalomasncs Tyaa, OTKyJa Hadana pacrpoCTpaHsAThes. 1A BOSHUKHOBEHHS dXa
JOIDKHO OBITB MPETNSTCTBHE, OT KOTOPOrO MOT/Ia OTPa3HThCA 3BYKOBasi BOJIHA. B crenu
HET NPEAMETOB, OT KOTOPBIX MOT Gbl OTPAXKaThbCsA 3BYK, IO3TOMY X0 HE BO3HHKAET.)

3aoava 4

3BYK B3pbIBa, MPOU3BEAEHHOrO B BoAe BOIU3M MOBEPXHOCTH, Npudopsl, ycTa-
HOBJICHHbIC Ha Kopabiie M OpHHUMAalOLMe 3BYK N0 BOJE, 3apErHCTPUPOBAIM Ha
45 c paHblue, 4eM OH MpolLes 1o Bo3nyxy. Ha kakom paccTosHuu ot kopabns npo-
nzouen B3peIB? (Omsem: §=20,2 xM.)

3aoaua 5

Ha xakoMm paccTosnuu ot kopa6ia HaxoauTcs aicOepr, ecnu nocnaHHbI rua-
POJIOKATOPOM YIbTPa3ByKOBO# CHUrHAN ObLI NPUHAT oOpaTHO uepe3 3 ¢? CkopocTth
3Byka B Boae 1500 M/c. (Omeem: S = 2,25 km.)

3adaya 6

Jnuna Bonnb! B Bodxyxe 17 cM (ipu ckopocTu 340 m/c). Haiitu ckopocTts pacnpo-
CTpaHEHHA 3ByKa B TeJie, B KOTOPOM IpH 3TOH ke HacToTe KoneGaHH i JUTMHA BOJTHBI
pasHa 1,02 M. (Omesem: v, = 2040 m/c.)
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JlomaiuHee 3a1aHHe
1. Beryunts §39,
2. 3apa4m M3 npeJUIOKEHHBIX N0 BbIOOPY yUHTENA.

Ypok 33
Hrpa «4ro? ['ne? Koraa?»
(o6o0waromuii ypox no teme «Kosiebanmii H BOJIHbBI»)

Lenu ypoka:

O6061UHTL, CHCTEMATU3UPOBaTh 3HaHuA 1o TeMe «KoneGaHus ¥ BOJHLI», CO-
BEPLICHCTBOBATH HABbIKM PELIEHHA 3a]]a4 Pa3IHYHOIO THNA, PaCILIMPUTb KPYro3op
YHalINXCA.

Obopyoosanue:

ITecounbie yachl, BOMUOK, GHNETHKH C HOMEPAMH, KOHBEPTb! ¢ BOMPOCAMH, Jid-
6opaTopHOE 060pyI0BaHME IS AEMOHCTPALIMH OTIBITOB, HTPOBOI CTON, CTOJBI VTS
3purtenei. '

ITodzomoska Kk ypoky:

Ilepen Hauanom ypoka-urpsl ornamarpTcs npasuna. Hasnauaotes kanuTaHsl
koMaH/1. KanmuTaHbl Ha TMCTOYKAX NMHIIYT CMUCOK YWIEHOB CBOEH KOMaH/Ib U Mpo-
cTaBaAOT Joboe aByx3HayHoe uucto. Komanna, o603HayMBIIAA HaMMeEHbIUEE
4HKCJI0, HAYMHAET Urpy. Bonpockl cocTaBAET CaM YUHTEIb 1M COBMECTHO C aKTH-
BOM CTapIIMX y4amuxca. Kaxxplit BONpoc N0OKeH HAYHHATBCA C OXHOTO U3 CJIOB
Ha3BaHHA UIPBI (4YTO, II€, KOraa, noueMy) U ObITh MHTEpecHBIM. Ha Bece Bompoce! y
BERYILETO 3apaHee JOKHbI ObITh NPaBUIBHBIE OTBETHI.

Xoza urpsl

YcaoBus UIpsl

¢ Ha obaymbiBaHKe Bonpoca faeTcs | MUH.

¢ Eciu xomanza, MOCOBEILABIUKCH, JA€T NPaBHIbHbIH OTBET, TO KaX/bli ee
Y4YacCTHHK MOAYYaeT OXHO OUYKO, a OTBEHABILNH — O4KO CO 3HAKOM «+» (ILII0C
O3Ha4aeT yueT OTBETA);

+ Ecnu koMaH/a He CMOITIa OTBETHTh Ha BOMPOC, TO Ha HEro OTBevaeT 11000k
3pUTEND, OIY'as 32 ITO TOKE OUKO CO 3HAKOM «+»;

¢ BoiCKka3blBaTbCst MOTYT BCE XKENAIOLIME, EAMHCTBCHHOE yCIOBUE — HE NIOBTO-
pAThCS;

¢ Ecin v KoMaHAa v 3pUTENN HE OTBETHIIH Ha BONPOC, OH CHHMAETCH, U BENy-
LIKMH 3a4NTBIBAET NPABUIIbHBLHA OTBET;

¢ Ecau komaHaa HE nana BepHbIH OTBET Ha MpeMUIOKEHHbII € Bonpoc, oHa
oceofoxacT UrpoBo# CTON;

* Komanza, 1paBHIBHO OTBEYAOLIAA HA BOMPOCHI, MOXET AaBaTh NMOAPs OT-
BeThl He oslee ueM Ha S BONPOCOB;

* Bo BpeMs oTBeTa HUKTO HE MMeET NpaBa A0OAB/IATE M HCIIPABJIATE FTOBOPA-
ero. YTOYHUTBb BONIPOC M OTBET MOXET TONBKO BERYLIHIH;

¢ JKenarougue QONONHUTD OTBET, BBICKA3aTh YTO-TO MO XOAY MIpbl 00s3aHbI
NIOHATH PYKY;
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¢ 32 OpHTHHAIbHBIE JOTIOITHEHHS BeAYILHH MOXKET JIaTh FOBOPHBIIIEMY MOOLL-
PHTENBHOE OUKO CO 3HAKOM «1»;

¢ 3a noackasku, pasroBopbl, Nepeaady NoACKa30K KECTAMH, 3alHCKaMH y4ac-
THHKHU HIPBI (B TOM YUC/IE W 3pUTENN) nogsepraiores wrpady. Y Hux Bbluu-
TaloT OJHO OYKO;

¢ B koHUE Hrpbl YYacTHHKH, HabpaBmye 6 1 60nee OYKOB, NOTYYAIOT ABE M-
TEPKH, 5 OYKOB — OLIEHKY «5», 4 ouka — «4». [IpaBo Ha OLIEHKY B XXypHaie
HalOT TONBKO OYKH CO 3HAKOM «+», CBUACTENLCTBYIOIHME O CAMOCTOATE b~
HOM ITOJTHOM U FIPAaBHIIBHOM OTBETE;

¢ BenyunM Moxer ObITh M1000# YYEHHMK 3TOro MJIM ApYyroro Kmacca, Ju6o
YUWTENb;

¢ Bo Bpems Hrpbl MOXKHO NOJ1B30BATHCA CNPABOHHOM IMTEPATy PO H yueOHUKOM.

Bo3MoxHbIe BONPOCHI

1. TloueMy npH 3aKpBITBIX ABEPAX M OKHE LiiyM C YNHUbI HIH H3 KOPUAOpPa B
KOMHaTe MeHee chnbinieH? Bo3gyx 3HaUMTETBHO XyXe MPOBOAHUT 3BYK, YeM JEPEBO
WM CTEKJIO.

(3akpvimobie Ogepu u OKHO 3aznywiarom 36yKu NOMOMY, YMO 3HAYUMENbHASA
Yacmb 36VKOBbIX 60111, NAOAIOWUX 1iA UX HOBEPXHOCMb, OMPAXNCAEMCA HA3A0 U KO-
2UYeCme0 FHep2uY, NOnadarolyel 6 KOMHAMY, 3HAYUMETLHO YMEHbUIAEMCA. )

2. BossmeM nipounyio Geueky (60 cM) 1 NpUBAXKEM K Heil B cepeiMHe MeTall-
JIMHECKYIO JIOKKY, KOHUbI Oe4eBKH NPMBAKEM K yKasatedbHbIM nansuaM. (O6a
KOHIIa HMEIOT OAWHAKOBYIO ANIMHY.) 3aTKHYB YWH NajbliaMH, ¥ HaKJIOHHBIUKCH
Briepes, 4ToObl J102kKa CBOOOAHO MOBHCIIa M CTONKHYJACh € KpaeM crona. ITocnel-
LLIHTCA 3BYK, HATIOMHHAIOILHH KOJIOKOJIbHBIH 3BOH.

(Yoapsasnce o cmoa, memann navunaem xonebamecs. Imu konebanus no beyes-
ke nepedaromca ywav. Mot cavluum, 61a200aps momy, ¥nmo Hawu Y 60CNPUHU-
Mawom paznudHeie konebanus. Ymobvl uzdasame 36yK, npeomem OONXHCEH Kone-
b6ambca. Konebanus om nezo nepedaiomca 8030yxy u pacnpoCmMpaHAIOMCA 6 HeM.
Konebnioujueca monexynvt 6030yxa yoapaiomca o 6apabaniyio nepenonxy, us-3a
4e20 OHa modice Konehiaemca. Omu Konebanua udym Oanviue 4epes KOCMHYIO
MKdHb U HCUOKOCMb 8 YXe, NOKA He 00X00Am 00 CIYX08020 HEPEA, A OH NOCHLIUE
CUZHA 8 M0O32.)

3. Touemy ToHKHi1 60K, HANOHEHHBIH KHAKOCTBIO «ITOETY, €CNIM MOKpOii
NOZYINEUKOH YKa3aTeNbHOro NMaibLa BOAUTH MO €ro Topiy?

([Ipu Osuoicenuu naneya no Gokary KodxdCa mo 3ayenasemcs 3a CMekIo, mo
npockanb3viéaem no e2o nogepxiocmu. Ilpu smov eosnuxarom ynpyaue degpopma-
yuu cmaxkana, conposoxcoaemsle 3gykom. A m.x. 6okan — meepooe meno, umeio-
yee no10Cme, Mo O ACIAEMCA PE3OHANOPOM, YCUTUBAIOWUM 38YK. Bbicoma 36yka
3asucum om pazmepog pe3oHamopa.)

4. Korna Mbl IepXHM CTakaH B pyKe W pa3MelliMBaeM Yail B HEM JIOXKO#, TO
CNIBIIMM 3BYK. 3aTeM, IIOCTABHB CTakaH Ha CTOJ M NMPOJOJDKAsA IIOMEINBATh Yaii,
C/IBIIMM APYTOH 3BYK.

(3syKoevie korebanus cmakana nepedanuc cmo:y.)

5. Korza rpo3a, kak MOXHO OTIPEAETUTh Ha KAKOM PaCCTOSHHH HAXOMMTCA JITH-
LEHTP rpo3b1?

(Yeuoes ecnotuxy monnuu, n1eobxo0umo no vacau 3ace4b 8pema, a NOMoM no
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yacam xee onpeoeauii, MoMern, Ko2oa Cavlluibl packamol 2poma. 3nas, umo moa-
HUSL U ZPOM NPOUCXO0AM OOHOBPEMEHHO, YMO C8em DACNPOCMPAHAEMC OYeHb
Goicmpo, ckopocmb 38yka 6 6030yxe npu 20° C npumepro 343 m/c u eépeua, 3a
Komopoe 00 1e20 Jowen 36VK 2poma, MONCHO paccyumame nyme, npouoeiitsiil
38ykom. OH pageH paccmoAHUIO 00 INUYEHMPA ZPO3bl.)

6. INouemy TpyObI OTONJIEHHA TaK XOPOLLO NEPENAIOT 3BYK?

(ITpuyun — ose. Bo-nepsbvix, mpyber meepovie memariudeckue meda; 36yK 6
makux cpeoax pacnpocmpaHaemcs ¢ 6oIbWOU CKOPOCmbIO.

CkopocTs 3Byka B ctanu pasHa 5000-6100 m/c, a B Bosayxe — 340 m/c.

Bo-emopeix, 6 Memaine 38yk — a s3mo npodonshele 6016l — 3amyxaem c1ab0.)

7. Uro mpomsoiiacT, ecnu, nepexioyas NpoUrpeiBaTenb, MEHATb CKOPOCTh
BpAaLLEHHs MIaCTHHKH?

(IIpouzpsisamens 6ydem uzdasame mo HOpMARbHLIE, MO BU32NUBbIE 38YKU. T.K.
npu uIMenenuy Yacmomsl epaujenys NAACMUIKY y8eIusuealomea uiu ymensiia-
FOINCA 4ACMOoIbl Konebanull uznbl 4 co30a8aeMbIX U210U 38yKoeblx Koredanuu. H3-
6ECIMHO, YMO 6bICOMA 36YKd 3A6UCUM OM 4ACMOMbl KONeOUHUIL.)

8. ITouemy kpuuar?

(HYemxocme eocnpusmus npouznecenHoil peuu obecneyusaem nonadanue 6
VX0 6ceeo nakemd Npou36eOeHHbIX 38yK0GbIX KonebuHull. Pacnpocmpanssice no
8030)Xy, 36YKOGble 80.THbI NEPEOAION YACMb CE0€ll IHEpUL OKpYIICalowyell cpede u
ROJINOMY 3aMyXaiom: ux avnaumyoa ymenbuaemcs, Hapyuaemcsa u nepuoout-
Hocmb. Kpove mozo, 6 cpede npoucxooum u oucnepcus 36yKa: NOAGIAEM A 346~
CUMOCb CKOPOCMU PACNPOCMPAHEHUA 60TH 0m ux Yacmombl. B pesyismame sce-
20 3M020 6 YXO nocmynaem nakem KoAeOAHUI, OMAULAIOUULICS OM UCHYWEHHO2O,
m.e. gecoma uckaxcennotii. H yem danviue npuemiuk 36yka 1axooumcs om ucmoy-
Huka, mev 6oablue 3mo uckaxcexue.)

9. Yro BBI CIBIWIKTE M MOYEMY, €C/TH HA ra3eTy HachlNaTh HEGOMBLIYIO FOPKY
CyXOro 1ecKa M Ha4aTh KaTaTh 110 HEMY TAXKENYI0 UMNHHAPHYECKYIO FHPbKY?

(ITecox nockpunvieaem. Ilecyunxu umeiom nenpasunsHyio opmy, u npu mpe-
HUU 2UPbKU O WEPOXO8AMYI0O NOGEPXHOCMb GOZHUKAEM 38YK, KPOME MO20, RO
oelicmsuem NPUNONCEHHOU CUNbL HEKOMOPbLE U3 HUX PA3PYUWAIOMCA, mOJKce U30a-
645 36yK.)

10. Yro npousoiiner, eciu MyroBUIy, Yepes ALIPKH KOTOPOH MPOAETa PE3NHKa,
NPUKPETUICHHAs K KYCOYKY M30rHYTOM IPOBOJIOKH, 3aBEPHYTH B Oymary?

(ITpu epawenuu nyzosuya 3adesaem ceouvu Kpasmu 3a niomuylo 6vmacy
KYNbKa, ma HauuHaent Koaehamvcs, uz0aeas 36yk. [na yeeauveHus zpomMxocmu
HYDJICHO Yy8€Tudums amnaumyoy Korebanui 6ymazi, Hanpumep, coends Ha 6oOKo8oll
nogepxHocmu nyzo8uybt 3y6uuKU.)

Ioareaenue uToros
TlogBoasTCcA UTOrHM UrpbI, BHICTABIAIOTCS OLIEHKH.

3aK/104HTE/IbHOE CI0BO YUHTENs

Bonswoe cracu60, yBaxxaeMble KOJIETH, 32 COBMECTHYIO pabory. OueHs Haze-
10Ch, YTO 3TO HE MOCHCAHAA HALa MIPa, MBI €Ile HE pa3 BCTPETHMCS C BaMH 3a
KPYTJIbIM CTOJIOM, T.K. %aX/{a HOBbIX MIO3HAHMH KaK «BEJIMKHH OKeaH UCTHHBI» 110-
NPEXKHEMY PACCTHIACTCA NIEPE/] BaMH HE HCCIIEAOBAHHBIA JO KOHLA.
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Ypok 34
Konrpoanuas pabora mo reme
«Mexanuyeckne KoJ1e0aHHA H BOJHBDY

Llenu ypoka:
BuiscHUTD 3HaHHA yHamuxcs no TeMe «MexaHHYeCcKHe KoNeGaHHsA ¥ BOIHBDY.
Xon ypoka
Bapnanr I
3adaua 1

Yxo uenoseka Hanbosee YyBCTBHTENBHO K HacToTe 355 I'n. Onpenenure s
3TOH YacCTOTHI JUTHHY 3BYKOBOIf BONHBI B Bo3ayxe npH Temmeparype 20° C. Cko-
poCTs 3ByKa B Bo3zyxe 355 m/c. (Omeem: A =1m.)

3aoaua 2

Onpenemite yckopeHHe CBOGOAHOIO NaieHHs Ha MOBEPXHOCTH TIaHeTsl Mapc
NIPH YCIIOBHH, YTO TaM MaTEMaTHYECKHi MaATHHK JuinHoH 0,4 M coBepiuun 661 20
xone6anuii 3a 40 c. (Omsem: g = 4 m/c?.)

3aoaua 3

Kakoif xecTKOCTH ciieflyeT B3aTh NpyxHHY, 410081 rpy3 Maccoii 0,1 kr cosep-
mian cBoGoaubie konebanus ¢ nepuogom 0,3 ¢? (Omeem: k = 44 H/m.)

3adaua 4

3a Kaxo# NIPOMEIYTOK BPEMEHH PacpOCTPaHAETCA 3BYKOBast BOJIHA B BOZIE HA
paccTosnue 29 kM, ecnd ee RnuHa paBHa 7,25 M, a yactora konebauuii 200 I'u?
(Omeem: t =20 c.)
Bapraurll

3aoaua 1

3ByKOBast BOJIHA PaCIPOCTPAHAETCA B CTAJIM €O CKOopocThio 5000 M/c. Onpene-
JINTDb YacCTOTY 3TOH BOJIHBI, ecii ee AnnHa 6,16 M. (Omeem: v= 812 T'1.)

3adaua 2

KakoBa jutiHa MaTeMaTH9€CKOTO MasTHHKa, COBEPHIAIONIEIO FapPMOHIYECKHE
Konebanus ¢ uacroroii 0,5 'y Ha noeepxuoctu JlyHn? Yckopenue cso6oanoro
nagenus Ha Jlyne 1,6 M/c. (Omsem: | = 0,16 M.)

3adaua 3

OnpeaenuTs NPOMEXYTOK BPEMEHH, B TEUEHHE KOTOPOro Teo Maccoii 3,6 kr
coeepiuuT 20 KoneGanuii Ha npyxune xecrkoctbio 10 H/mM. (Omeem: t = 75,36 ¢.)

3aoaua 4

Bonna ot napoxoza, nabIByILero no o3epy, Aouuia 10 6epera yepes 1 MUHYTY.
PaccTosnne Mexay OByMs COCEHHMMM «ropGaMp» BONHBI OKA3aJOCh PaBHBIM
1,5 M, a Bpems MeKITy IByM# NIOCIEI0BaTENBHBIME Yaapamu o 6eper 2 c. Kak nane-
Ko oT Gepera npoxoaun napoxoa? (Omesem: 45 M.)
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Ypoxk 35
MaruuTHoe noje u ero rpapudeckoe H3oGpaxeHue

Llenu ypoxa:
JlaTb yualuMcs npeacTaBiIeHHe O MArHUTHOM [10JI€.
Hemoncmpayuu:
JemoncTpauus onbita IpcTeaa, ABUXKEHUE MPOBOIHHUKA C TOKOM B MAarHUTHOM

nojue. ﬂeMOHCTpaHHSI CHJIOBBIX JIMHHH MarHUTHOIO MOJIA MOCTOAHHONO MarHMra,
MAarHMTHOrO 1oJig NpsAMOro TOKa.

Xona ypoxa
1. AHa/IM3 KOHTpOJILHON paboThl. PaboTa Haa omubkamu

II. HoBblit maTtepuan

Hcropus MarHuTa HaCYMTHIBAET CBBILIE JABYX C OJIOBHHOH ThICA4 JieT. B VI B.
210 H. 3. APEBHEKUTANCKHE yueHbIe 0OHAPYXUITH MHHEPAN, CTIOCOOHBIH NMPUTATH-
BaThb K ce6e jkee3Hble NPeaMETHI.

B npesHue BpeMena cBO#CTBa MarHUTa NbITANHCH OOBACHUTH TPUAUCHLIBAHHEM
€MY (OKHBO# AyLu». MarHuTt, no npeAcTaBACHHSIM IPEBHUX JHOACH, «yCTpeMIIl-
Csl K Xene3y N0 TOH ke NPUYKHE, YTO 1 cofaKa K KycKy Mscay.

Teneps Mbl 3HaEM: BOKpYT JH000TO MarHMTa CyILIECTBYET MarHUTHOE MOJE.

B 1820 r. Opcren obHapyxui, YTO MarHWTHOE NOJIe MOPOXAAETCS EKTPH-
4€CKHM TOKOM.

Onetm Ipcmeda

Y4uTENb JEMOHCTPHPYET ABHIKEHHE NIPOBOAHHKA C TOKOM B MAarHUTHOM none.

B 1820 r. AMnep npeanonoxui, YTo MarHUTHBIE CBOIMCTBA MMOCTOSHHBIX Mar-
HUTOB 006YC/IOBJICHBI MHOXECTBOM KPYIOBBIX TOKOB, IMPKY/IMPYOLIMX BHYTPH MO-
JIEKYN 3THX Tell.

Ceolicmea Maznumii020 noas

¢ MarHuTHOE foJie MOpOXKAACTCA TOJIBKO ABHXKXVITIHMUCA 3apsiiaMH, B
YACTHOCTH NECKTPUYECKHM TOKOM.
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* B omnnune oT 31€KTPpHYECKOro N0/ MarHUTHOE 11071 00HapyXuBaeT-
CA 10 €ro JeHCTBHIO HA ABHXKYILMECA 3apanbl (ABHXKYLLHECA 3aps-
JKEHHbIE TeNa).

¢ MarsuuTHoe noje, KaK H 3IEKTPHUECKOE MOJIE, MaTepPHaNIbHO, T.K. OHO
JEHCTBYET Ha TeJa, ¥ CIel0BaTeNbHO, 06/afaeT SHepruei.

¢ MaruuTHoe none oOHapyXHBAaeTCS MO AEHCTBHIO HA MarHUTHYIO
CTpENKY.

Jns rpaduueckoro n3o6paxkeHHst MArHUTHOTO N0JIS HCHONB3YIOT MAZHUMHbLE
cunosvte nunuy. MarHuTHLIE CHIIOBBIE JIMHHH BCET/Ia ABJIAIOTCS 3aMKHYTHIMH,

dxcnepumenm

[TomecTHTE MarHUT MO JINCTOM KapTOHA WIIH NNIOTHOH GyMaru v pacchinbre Ha
Gymary xenesHble OTIHIIKH.

BuHO, YTO B HEKOTOPBIX MECTaX ONMWIKH PacHoiaralorcs rymie — TaMm mnojne
cunbHee. TaM I7ie OMHIKH OXKaTCs pexke, noine cnabee.

Mo Takoii kapTiHe Ha GyMare MOXHO CYAMTbH HE TOJIbKO O BEHYHMHE, HO H O
HanpasJeHUH MarHUTHOTO MOJIS. '

CunoBble TMHUH MarHUTHOTO MO NPAMONIMHEHOrO TOKa MpPEACTaBIIAIT CO-
©60ii OKPY>XHOCTH, OXBAaTbIBAIOLIME ITOT TOK.

Janee yuatiuecs caMoCTOATENbHO U3y4aloT §44.

II1. Bonpocol Ha 3aKpenieHHe

— Kakoe MaruMTHOE Tosie — OLHOPOAHOE WIH HEONHOPOIHOE — oBpasyercs
BOKpYF nuockoro Maruura? Bokpyr npsaMOaMHEHHOro NMpoBOAHHMKA C TO-
koM? BHYTpH coneHouaa, A7IMHa KOTOPOro 3HaUHTeNbHO 6onble nHamMerpa?

— Yt0 MOXHO CKa3aTh O MOAY/E ¥ HANIPaBICHHUH CHJIb], ACHCTBYIOILEN Ha Mar-
HHUTHYIO CTPEJIKY B Pas/IM4HBIX TOYKaX HEOAHOPOIHOrO MarHUTHOro nons?
OxHOPOAHOrO MarHUTHOTO noJA?

— CpaBHHTE KapTHHbBI PaCON0XEHNUA THHHH B HEOAHOPOAHOM H OHOPOAHOM
MAarHUTHBIX MOJAX.

— Kak u300paxalor JHHUM MarHHTHOTO MO, HalpaBjICHHbIC NMEPHCHANKY-
JIAPHO K IUNIOCKOCTH YepTrexa?

Jomamnee 3a1aHue

1. §43, 44;

2. Bomonuuts ynpaxuenue 34;

3. [Tonpo6yiiTe OTBETHTH Ha BONPOC: Kak H3MEHHTCA MEPHOA konebanui mare-
MaTHYECKOTO MAasTHHKA C JKENE3HEIM [IAPHKOM, €CIIY TI0Jl HUM NOMECTHTL CHUJIb-
HBIi MarHuT? (Omeem: YMEHBIINTCS.)

Ypoxk 36
HanpagJieHue TOKa M HANPaBJIEHHE JIMHHH €ro MarHHTHOrO MO,
Cuna Amnepa

Llenu ypoka:
Jlath yyauumcs ipecTaBaeHUe 0 CHie AMNepa, o 3akoHe Amnepa. M3y4uts u
Hay4YHUThCA NPHMEHATD NPABHIIO JIEBOH PYKH.
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Xon ypoka
1. TIpoBepouHasn camocToATe/IbHAA paGoTa

1. IToCTOAHHBIH MarHWT MPUTATHBAET. ..

a) OJHOUMEHHBIH MOJIOC BTOPOTO MarHUTa;
6) moOble METALTHYECKHE NPEAMETSI,

B) HeKomopele Jcene3ocooepicaujue cniasbl,
T) Mo6bIE KENE30COACPHKALUME CIIIABDI.

2. MarHMToM MOXHO Ha3BaTh. ..

a) JKeNe3Hkli GpycoK, KOTOPbIii OTTAIIKUBAETCS OT APYIOro XKene3Horo Opycka;

©6) crepxeHb, KOTOPHIH ONpeaeNcHHBIM 00pa30M OPHEHTHPYETCS B IPOCTPAHCTBE;

B) 6pycoK, Komopbuiii npudaem cmanbHOU uzne npu mpexuu cnocobnocms npu-
msA2ueamsb MeIKue Hcenesnble npedmMemyl U NOBOPAYUEAMbCS 8 OnpedeneH-
HOM HANPAGNEHUU, CAU U2TLY NONONCUMb HA NAABAIOWUI 8 600€ N1€2KUll OUCK,

r) *Kene3nbiii 6pycok, NPUTATHBAIOLHMHCS K 3EMITE.

3. JInHu¥ MarHMTHOIO — MONA 3T0...

a) TMHUM, coBNajarouue ¢ GpopMoit MaruuTa;

6) TMHHH, N0 KOTOPLIM JBIKETCA NONOKHTENBHBIN 3apAi, Monanas B MarHMT-
HoOe fone;

B) MapKHPOBOUHbIE IUITPUXH HAa CTPEIKHEBOM MarHHTE, YHCIIO KOTOPBIX YKa3bl-
BAcT HA CHJY MarHHUTa;

r) 60o6padicaeMble AUHUU, 8 KAHCOOU MOYKE KOMOPLIX BEKMOP MAZHUMHOU UH-
OVKYUU HANPABNEeH No KAcamenbHou.

4. JIuHuH MarHUTHOTO NONA B NPOCTPAHCTBE BHE NOCTOAHHOIO MarHHTa...

a) Ha4YHHAIOTCs Ha CCBCPHOM MNOJII0CE MAarHMTa, 3aKaH4YHBAKTCA Ha GeckoHey-
HOCTH;

6) HAYUHAIOMCA HA CeBEPHOM NOTIOCE MAcHUMAa, 3aKAHYUBAIOMCA HA I0JCHOM,

B) Ha4YHUHAKOTCA HA KOXKHOM MTOJII0CE MAarHuTa, 3aKaH41nBalOTCA HA 6eCKOHEUHOCTH;

l‘) Ha4YHHAIOTCA HA HOXXHOM NMOJIKOCE MArH1Ta, 3aKaH4YHUBAKOTCA Ha CCBEPHOM.

5. Kougurypauus JuHHH MarHHTHOrO NOJA COJNEHOW/A (NpAMAs KaTyllka C
TOKOM) CXO/1Ha C KAPTHHOH CHJIOBBIX JIMHHIA. ..
a) nonoco6o2o maznuma,
6) nonkoBOOOPa3HOrO MarHMTa;
B) JIBYX NMapaJUle/IbHbIX M0I0COBbIX MarHHTOB C IPOTHBOIOIOXKHO HaNpaBleH-
HbIMHU MONIOCAMH;
I) IpAMOIO NPOBOAA C TOKOM.

6. DneKTPOMarHUT MOXKET HAMarHUTHTb. ..

a) mobble MeTaLbl;

©6) TOJIBKO XKeNe30CcoAepKalliie MaTepHabl;

B) J1100bIE XKene30coaeprkalliHe MaTEPUAIBI;

T) HeKomopbie dicene30cooepicaujue Mamepuansl.

7. Xene3nblii rBo3ab MPUTACHBACSA K KaTYILKE C TOKOM ¢ cuioit F. ITocne BBe-
ICHUA B KAaTYWIKYy METAJUTHYECKOTO CTEPXHs CHAa MPHTAKEHUA IBO3AA cTaja
F, < F. Marepuan cTepxHs...

a) peppoMarseruk;

6) napamarHeTuk;



Ypok 36. Harpasnenue moka u NnuHuil @20 MagHUmMHO20 nons 119

B) ouamazHemux;
r) 6o eppoMarHeTHK, TGO NapaMarHeTHK.

I1. HoBwiit maTepuan

Oxcnepumenm

PacnonoxuM HeGonblIe MarHUTHBIE CTPENKH BOKPYT MPOBOXHHMKA H BKIIIO-
4uM TOK. MarHMTHOE none AefCTBYeT Ha CTPEIIKH ¢ HeKoTopoii cunoi. Ilpu aTom
CTpEJIKH NOBOpayHBaloTca Ha 180°. 3HaunT, MarHUTHOE NOJE B KAXKAOH TOUKE UMe-
€T ONpe/e/IeHHYIO BEJIMUMHY UM HalpaBjieHHE M CBA3AHO C HalpaBieHHEM TOKa B
NPOBOIHUKE.

Jra cBA3L MOKET OBITH BBIpaXKEHA MPOCTHIM NPABHUIIOM, KOTOPOE HA3bIBAIOT
«npasunoM OypaBuuka». JUIs onpeneneHus HanpaBlICHHMs JIMHMI MarHUTHOTO
nons, coneHonAa yaoGHee Nnosb30BaThCs Apyrum npasuiom. MHoraa ero HaspiBa-
0T «IPABHJIOM MPABOH PYKH».

3aoaua 1

Kak pacrnionoskeHbl MarHHTHbIE TIONIOCH! CONEHOMAA,
NOAKJIIOYEHHOrO K HCTOYHHKY TOKa (cM. puc. 57 a)?

Peutenne: BcrioMHHM, 4TO 32 MONOXMTENbHOE Ha-
NpaBJCHHE TOKA NPHHATO HANpPaBJIEHHE OT NOJIOKUTENb-
HOTO MOMIOCa MCTOYHWKA K OTpHuarejibHoMy. TTokaxem
HanpaB/ieHHe TOKa Ha uepTexe (puc. 57 6).

Hanpanenue BeKkTopa MarHHTHOH HHIYKLWY, a clie-
JIOBaTENbHO, ¥ MarHUTHOIO TIOMIOCA COJNIEHOMAa MOXKHO
OMpe/IENTUTS 110 NpaBiUTy OypaBuHKa: €Cliii BBUHYHBATh B
coneHoua OypaBuMK TaK, YTOOL! BpauleHHe py4ku Oy-
paBuYHKa COBIAZaJIo ¢ HalpaBieHHEM TOKA B CONICHOMAE,
Tor/la ocTynareiabHoe ABHXeHue OypaBuuka Oyzer co-
BMaJaTh C HanmpaBJIeHHEM BEKTOpPa MarHMTHOH MHIyK-
UMK, BuaHO, 4TQ BEKTOP MarHHTHOM MHIYKLIHH HalpaBs- Puc. 57
JIEH CIpaBa HaJEBO, T.e. OypaBYMK BBMHYHBAIOT B 9TOM HANPABICHHH. Y UHTBIBAd,
YTO 3a HaNpaeJICHUE BEKTOpa B NPHHUMAETCA HaNPABIICHHE OT I0XKHOrO T0/II0Cca
S K ceBepHOMY nontocy N, TO ciieBa — CEBEpHBIH MOIIOC CONEHOMAR, CripaBa —
IOKHBIH.

3adaua 2

B xakom HanpaBjieHHH TO/DKEH MPOTEKATh TOK B
CoNleHOUAE, YToOB HabJropanack TaKas OpHEHTa-
LMA MarHUTHO# CTPENKY B MarHMUTHOM MoJe cone-
HOHMJA, KaK NpeACTaBIeHO Ha puc. 58 a)?

Pemenne: T.Kk. pa3HOMMEHHBIE NOJIOCHI Mar-
HUThI MPUTATHBAIOTCSA, TO ONpPEAEIHUM MAarHuT-
HbIE MOJIIOCHI COJICHOMIA: CJIEBA — IOXKHBIH S,
cnpaBa — ceBepHbid N (puc. 58 6). HanpaBnenue
BEKTOpa MarHUTHOM HHAYKUHH — OT K0XKHOTO MOo-
moca S k ceepHomy N. Ilpumenss npasuso By-
paBuMKa, NMOAy4yacM HamnpaBlieHHE TOKa B COJjle-
Houzae (OypaBYyMK B JaHHOM CIIy4ae «BbIBHHYM- .
BaeTCs» M3 COJICHOW/IA). Puc. 58
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Ha Bcaxnit npoBoaHuK ¢ TOKOM, NOMELEHHbIR B MarHHTHOE MONE U HE COBNaja-
IOWMA C €ro MarHUTHBLIMK JTMHHAMH, 3TO MoNe AeHCTBYET C HCKOTOPOM CHIIOIA.
Janee yuuTens AeMOHCTPHUPYET OIIbIT, ONUCAHHLIH B yueGHHKe Ha cTp. 149.
U3 onbiTa cnemyer, 4To Hanpas/ieHUE TOKA B IPOBOAHHKE, HANPaBAEHHE NHHHUI
MarHUTHOTO MOJIA M HanpaBliecHHe CHJIbl, ACACTBYIOILEH Ha MPOBOAHMK, CBA3AHLI
Mexay coboii. DTo NpaBHIO Ha3bIBAIOT MPaBHIIOM JeBOH pykH. [loab3ysch 3THM
NpaBKIOM, MOXHO ONMPEACANTb HE TONBKO HAMpaBJICHHE CHIIbI, JEHCTBYIOWIEH B
MarHMTHOM NOJIE Ha MPOBOAHUK C TOKOM, HO U Hanpas/eHHe Toka. Ecnu Hanpasne-
HHE TOKA COBMNA/IaloT C HANPaBIEHHEM MarHHTHOTO NOJIs WK NapauieibHbI eif, TO
CHJIa paBHA HYIIO.
3adaua 3
B oanopoaHoe MarHHTHOE NoJjie BHECEH NPOBOAHKK ¢ TOKOM (cM. pHc. 59). On-
penennTe HanpaBJICHUE CHJlbl, AEHCTBYIOLLEH HAa MPOBOAHUK CO CTOPOHbI MarHMT-
HOTO NoJs.
3adaua 4
Onpencnute HanpaeneHye TOKa B POBOAHKKE, HAXOAALLETOCH B MArHUTHOM
nojie, €CAu ACHCTBYOLAA Ha NPOBOAHHK CHJIa UMEET HampaBsieHHe, YKa3aHHOE Ha
puc. 60.
JloMailiHee 3agaHue
1. Bolyuutb §46, 45,
2. Buinonuuts ynpaxseuus 35 (1-3) u 36 (2-3);
3*. OTBeTHTD Ha BONPOCHL:
a) Yepes conerona nporexan Tok 1. [TocpencTsom peocrara ero CHILHO yMEHb-
WIHJIH, BCIIEJCTBHE YEr0 MarHMTHOE M0J1€ COJIEHOMAA TPAKTHYECKH HCHEJIO.
Kyna ucue3zna sveprua?
6) Korna HeT nepeMeliieHHa TeNa, TO HET H MEXaHHUeCKOM paGoTel. Ha uto xe
pacxonyeTcs HEprus, MOABOAUMAs K JEKTPOMArHHUTY, KOIIA OH HEPKHUT»
rpys?

Ypoxk 37
Huaykuua MarHMTHOTO moJs

Hens ypoxa:
BBeCTH noHsATHE MHAYKLIMH MArHUTHOTO MOJS.
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Xon ypoka

L I1poBepka nomalinero 3axaHus, NOBTOpeHHe

— Yem 00ycoBIeHO CyleCTBOBAHHE MATHHTHOTO MonA?

— Kakas cBai3b CyIECTBYET MEXAY MMEKTPHIECKHM TOKOM M MarHUTHBIM 1oeM?

— KakoB MexaHH3M MaruutHOro B3auMoneicTena?

— Uro Takoe oaHopogHoe nose?

— UYro Ha3bIBAETCS CUIIOBO# JIMHUEH MATHUTHOTO 1o/a?

Ha puc. 61 npencrasiieHs! pasiuyHble ClIydaB B3auWMOJEHCTBUS MarHHTHOTO
nons ¢ TokoM. Chopmynupyiite 3agauy Ui KaXKIOr0 U3 MPUBEACHHBIX C/TydYaes H
peLIHTE ee.

II. KparxoBpemennan naGoparopuas paGora

Obopyodoearue:
HcTounuk TOKa, MarHMTHas CTPEJIKa, JIaMIla HAaKAIMBaHMUA, KJIIOY, NPOBOAA,
KOMIIac, 3KpaH, CONEHOUL.

Ilopaodok evinonnenus:

1. CobepuTe 3AEKTPUYECKYIO LIETb.

2. OnHH K3 COEAMHUTENBHBIX IPOBOJOB PACHOJIOKUTE HAZl MATHHUTHOI CTpes-
KOH B HanpasneHuu ceBep-tor. 3amkHuTe Lenb. [Tonabnionaiite 3a noBeacHueM
CTPEJIKH.

3. PasomknuTe tens. Yto nmpousonwio co crpenkoit?

4. 3meHuTe HanpaslicHHE TOKa B MpoBoAHHUKe. KakoBo noseneHue crpenku?

Konmponvuwte 6onpocoi:

— Kak MOXHO 00BACHHUTD OTKJIOHEHHE MATHHTHOM CTPEJIKH OKOJIO POBOAHHMKA
¢ Tokom?

— Kakas CyuiecTByeT cBA3b MEXAY NEKTPHYECKUM TOKOM H MArHMTHBIM 1osiemM?

— MoxHo i1 ApyruM cniocoboM 0OHapyKHTh MarHUTHOE 110J1e ToKa?

I11. HoBblit MaTepuas
MHorue, HaBepHOE, 3aMETHJIH, YTO OAHH MArHHMTEHI CO3JAIOT B MPOCTPAHCTBE
6os1ee cunbHBIE MIONA, Yem apyrue. ONbITHI 110 H3YYEHHIO B3aHMOACHCTBHA napan-
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Puc. 61
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flenbHbIX TOKOB CBUIETENLCTBYIOT O TOM, YTO CHJIa, C KOTO-
poit MarHWTHOE MOJIE OAHOrO TOKA AEHCTBYET Ha APYToi
TOK, IPONOPLHOHANBHA MPOM3BEEHHUIO CHJ TOKOB
(F ~ 11,) n o6paTHO MpONOpPUHOHANBHA PACCTORHHIO

I l
mexay Humu (F ~ 1/R). %
Heo6xoauMo BBECTH CIICHHANBHYIO BEMTHYHKHY, C IOMO-
IO KOTOPOI MOXHO ObLTO Obl XapaKTEpH30BaTh MarHUT-
Hoe rone. JTa BeWYHHa MOy HIIa HA3BAHUE MAZHUMHOU B
R

undykuuu v obosHayaercs 6yksoit B . Monyne maruur-
HOH HHAYKUHMH

F

B=—. .
I, Puc. 62

MaruuTHasa HHAYKUHA — BEKTOpHas BenuunHa, OHaKo ce HanpasieHue He co-
BMaJaeT ¢ HaNpaBJICHUEM CUJIBI, ¢ KOTOpOH MarHUTHOE Mosie AeHCTBYET Ha TOK.
Hanpasnenue MarHuTHOH HHAYKUMH BLIOPAHO NEpNEHAUKYNIAPHO HaNpaBiECHUIO
TOKA ¥ HanpaBJIEeHHIO CHJIbl, C KOTOPO# Monie XEHCTBYET Ha TOK (pHc. 62).

Takum oﬁpa30M, MarnMTHasg HHAYKIHA NOJSA - 3TO BEKTOPpHasl BEJIH-
YHHA, ABIAIOLIAACH CHJIOBOH xapalcrepnchcoii MAriHTHOIO noJjd.

MaruuTHas HHAYKUMA u3Mepsiercs B Tecnax:

1Tn= ]—H— .
A-M

MaruHTHOE Mo/1e Ha3bIBAETCS OAHOPOAHBIM, €CIIH BO BCEX €0 TOYKAX MarHHUT-
Hasg MHAYKUHA B onvHaxoBa. B npoTHBHOM ciyuae nosie Ha3bIBalOT HEOAHOPOI-
HBIM.

Yem 6onblile MarHMTHas MHAYKLHS B JAaHHOW TOYKE N0Js, TeM ¢ Gonbluei CH-
noit Gyner AeiCTBOBaTH MoJie B 9TOH TOYKE Ha MATHUTHYIO CTPEKY WM ABHXKY-
muics 3apsn.

IV. Bonpochl Ha 3aKpenJienue

- Yro HaseiBaeTca MarHuTHBIM nosieM? KakoBbl ero 0CHOBHBIE CBOHCTBA?

~ Kak B3anmoneiicTByiot Mexay coboi napasuiensHste Tokn? Uem Boi3biBaeT-
€ MX B3auMozencTBue?

MNepeuncnnte npaBHia, onpeeNsiollMe HanpasieHHe MArHUTHOLO MOMs
(smmaMi MarauTHoR MHAYKUMK)? TToSCHUTE, KaK M0J1b30BAThC KAKIBIM U3
npaBulL.

Kak onpenensior Moayns Bektopa MarHuTHOM nuaykuun? Kakoii popmynoii
€ro BbIpaxaroT?

YTto Ha3bIBaETCA JIMHUAMH MarHUTHOM HHIYKUMK?

V. Pemenue 3agau

3aodaua 1

To nposoauky anunoii 45 cM nporekaer Tok cuioi 20 A. Uemy paBHa HHAYK-
UH1s MATHUTHOTO NOJISA, B KOTOPOE MOMELIEH MPOBOAHMK, €CJIH HA NPOBOAHHUK Jeii-
creyet cuna 9 MH? (Omsem: B =1 mTn.)

3adava 2

Onpenenure MOAYb CHIIbI, AEHCTBYOLIEH Ha NPOBOAHMK THHOM 20 cM npy
cune toka 10 A B MaruutHoMm none ¢ uuaykuueit 0,13 Tn. (Omeem: F=0,26 H.)
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Jomaunee 3ananue

1. IpounTate ¥ BLIyuHTH Marepuan §47;

2. Beinonuuts ynpaxuenue 37;

3. OTBeTHTh Ha BONPOCHI:

a) TloueMy nBa napasuieNbHBIX IPOBOAHHKA, 110 KOTOPHIM TEKYT TOKH B OJHOM
HarpaBlIeHHH, IPHTATHBAIOTCA, @ IBA NMAPAIUIENbHbIX KATOAHBIX My4Ka (rmy4-
KH 3]IEKTPOHOB) OTTa/IKHBAIOTCS?

6*) \TMHHBIi PAMOYTONbHDIH NPOBOJHHUK C TOKOM /, TIPOXOIMT N0 OCH KpYro-
BOTO BHTKA C TOKOM [, EpNEHAMKYIAPHO €ro maockocTH. C Kakoi cHioii
B3aHMOJCHCTBYIOT 3TH NpoBoAHuKu? (Omeem: F=0.)

Ypok 38
MaruuTHblif NOTOK

Henu ypoka:
BBecTH onpenenenne MarHUTHOrO TIOTOKA.

Xon ypoka

1. llpoBepka AoMauIHero 3aJaHus, NOBTOPEHHE

~ Kak Ha3sbiBaeTCA M KakHM CHMMBOJIOM 0003Ha4aeTCs BEKTOpHas BENHYMHA,
KOTOpast CIY>KHT KOJTMYECTBEHHOH XapaKTePHCTHKOH MarHUTHOTO nons?

— Ilo xako¥i ¢opmyne onpezensercs MOAY/b BEKTOPa MarHHTHOH MHAYKLHMH
OXHOPOAHOTO MarHUTHOTO MoJiA?

— Yro npuHMMaeTCA 3a eAMHHLY MarHHTHOH HHAYKuUKMH? Kak Ha3biBacTCs 3Ta
eavHHua?

— Yro Ha3bIBacTCA NMHHAMH MarHUTHOM MHAYKUMH?

— B kaxom ciryuyae MarHMTHOE MoJie Ha3bIBAlOT OJJHOPOAHBIM, B KaKOM — HEO-
HOPOAHBIM?

I1. KparkoBpemennas snaGoparopuas pabora «Ilonydenue cnexkTpoB mar-
HHTHOYO NOJIA»

Obopyooeanue:
IlocTosiHHbIC MArHHUTLI (TUIOCKHE U AYrooOpasHbie), JKeNE3HbIC ONHIKH, Oyma-
Ty, XKeJe3HOe KOJIbLO.

3aoanue:
C noMolLlbI0 MATHHTOB H XKEJE3HbIX OIIHIIOK NMOJNY4HTh H 3apHCOBaTh B paboueii
TETPAAH MarHHUTHEIE CIIEKTPBI:
a) NpsAMOJIHHEHHOIO MarH1Ta;
6) xyroo6pa3Horo Maruura;
B) ABYX NMPAMONHHEHHbIX MArHHTOB, OOPALLCHHBIX ONHOMMEHHBIMH H
Pa3sHOMMEHHBIMH APYT K APYTY NONIOCAaMH Ha PacCTOAHUH 57 cMm;
r) Ayroobpa3HOro MarHUTa C Xee3HBIM KOJbLIOM.
111. HoBblii MaTepuan
Jns 06BLACHEHHA ONBLITOB, KOTOpbIE GYAYT NPOBOAMTHCA B AAlbHEHLIEM, HaM
HE00XO0AHMO BBECTH €LIE OAHY PU3HYECKYIO BENIHUMHY — MATHUTHDIIH NOTOK MK
NOTOK BEKTOPa MarHHTHON HHAYKUUH: D.
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BeeaeM MarHMTHbIH TOTOK, POHH3bIBAIOLINHA 3aMKHYThiil KOHTYP, Kak BENH4H-
Hy, TIPOTIOPLHMOHATLHYK MOAYITIO BEKTOPa WHIYKUMK MarHUTHOrO No/st B 1 niiola-
i1 KOHTYypa S:

@ ~ BS.

Kpome Toro, GyiieM CUNTaTh, 4TO MarHMTHBIA MOTOK 3aBUCHT OT OpPHEHTaLUK
KOHTYpA MO OTHOUIEHHIO K IMHMAM MAarHUTHOMH HHAYKLMH: ueM Gonblie JTHHUA
MAarHUTHOM MHIYKUMK TPOHU3BIBAET KOHTYD, TeM Gonblue OyACT U MarHUTHBIH
HOTOK.

3nech HEOOXOAMMO HEMHOTO OTBJIEYBCS W BCHOMHHTL O TOM, YTO MOA CJIOBOM
«TIOTOK» NIOHUMAIOT B 06BIAEHHOH sH3HH. TToTOK Boabl, NOTOK Bo3ayXa... Bo3ssMem
KYCOK IIOTHOI OymarH ¢ oTBepcTeM B 0HY pyky. [lodyeM B 0TBEPCTHE, TIOACTABHB
JPYyTyI0 pyKy ¢ 00paTHO#i CTOpOHBI HcTa. CHilbHEE TyHEM — 60bLIE [TOTOK BO34Y-
xa. bynem nyTs ¢ Takoit ke CHIIOH, 110 4aCTh OTBEPCTHSA NPHKPOEM — MOTOK YMEHb-
wuTca. M HakoHel, eCiK MAOCKOCThL JIMCTa OyMary [oCTaBMM NapajiebHO Ha-
TpaBEHUIO MOTOKA BbIAYBAEMOTO BO3AYXa, Ballla BTOpas pPyKa MPaKTHYECKH HC
MOYYBCTBYET BIHAHUA BO3AYLIHOTO NOTOKA.

Ananoru4Ho o6CTOUT Ae0 ¥ ¢ MarHUTHBIM notokoM. [Ipn yeunenumn Maruur-
HOTO TOJIs KOJIMYECTBO CHIIOBBIX JIMHUI BO3PACTAET, C/IEA0BATENbHO, BO3PACTAET H
MarHUTHbIH NoTok (puc. 63).

B, B,
1 b B
Y v ¥ rYvyy Y =5,
C > =@, >,
2 !
Puc. 63

YMeHblUeHHE MIIOWAaAH KOHTYpa NPH HEM3MEHHOH HHAYKUMH MarHUTHOTO 110715
AIPUBOIMT K YMEHBILCHHIO YHCJIA TMHHHA, IPOHH3BIBAIOILHX KOHTYD H, CIEI0BATENb-
HO, K yMeHblueHHI0 @ (pHc. 64).

B B

Puc. 64
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Puc. 65

TMoBopoT KOHTYypa TaKke NPUBOAUT K H3MEHEHHIO YHCJIA TMHHUH, [IPOHH3bIBAIO-
IMX 3aMKHYTBIH KOHTYD (pHuc. 65).

Eciy ske MIOCKOCTh KOHTYpa NapajuiesibHa IMHUAM MarHUTHOH HHAYKLHH, TO
TIOTOK CKBO3b Hero paBeH Hymo: @ = 0 (puc. 66).

o)

Puc. 66

ITpu NOBOPOTE PAMKH BOKPYT OCH, HalpaBJICHHO# MapajuieNbHO THHUAM Mar-
HHUTHOM MHIYKUHH, MATHUTBIH NOTOK TAKXKe PaBEH HYIIIO.

IV. 3akpennenne uzyueHHoro

— Bona B pyueiike ¥ B peke Te4eT ¢ OAMHAKOBOH CKOPOCTHIO. B Kakom ciiyyae
GosblLie MOTOK BObI YEPE3 PEILETO, NOCTABIEHHOE NEPNEHANKYIAPHO TeUe-
Huo? (Oounakoawiii.)

~ Bcerna nu yMeHbIaeTCS MArHUTBIH NOTOK MPH BpallleHUH paMKkH (KOHTYpa)?

— Tlpy HEM3MEHHOI OPHEHTALMH PaMKH HHAYKLHIO MArHUTHOTO I10J1s1 YBE/IH-
YHJIK B 2 pasa, a IIoLIaAb paMKH YMEHbUINIH B 4 pa3a. Kak #u3MEHHTCs mMar-
HUTHBIH [OTOK CKBO3b paMKy?

— [Inowans paMkH, MIIOCKOCTb KOTOPOH NapainiesbHa JIHHHSIM MarHUTHOH MH-
IyKLUMH yBenHuiM B 3 pa3a. Kak H3MEHHIICS MarHUTHBII NOTOK CKBO3b paMKy?

JlomauiHee 3axaHne

1. U3yuuts Matepuan §48;

2. Boinonuuts ynpaxteHue 38;

3. OTBETHTH Ha BONPOC MUKPOTECTA:

MaruuTHbIH MOTOK 4YEpe3 3aMKHYTYIO PaMKy, NOMEUICHHYIO B OAHOPOAHOE
MAarHuTHOE NOJNE, 3aBUCHT:

a) TONBKO OT MO/ BEKTOpa MAarHUTHOM HHAYKLHH;
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6) TONbKO OT NIOLLAAM BUTKA M YITIa MEX/Y BEKTOPOM MarHHTHOM MHIAYKLHH H
MJIOCKOCTBIO PAMKH;

B) TO/BKO OT IUIOILA/H PaMKH;

r) oT Bcex (haKTOPOB, IEPEUHCIIEHHBIX B YHKTaX a)-B).

Ypok 39
SfiBneHne VIeKTPOMATHHUTHOH HHAYKUHH

Llenu ypoxa:
TM03HAKOMHTL YYALIHXCA C ABJIEHHEM JIEKTPOMArHHTHOH HHAYKLIHMH.

Xox ypoka

I. TIpoBepka nomMauHero 3aaanus, NOBTopeHue

— Or yero 3aBHCHT MarHUTHBIH MOTOK, NPOHM3BIBAIOILHH NIOLAAR TJIOCKOrO
KOHTYPpa, OMELIEHHOrO B OAHOPOJHOE MarHUTHOE none?

— Kak MeHseTca MarHMTHBIN MMOTOK NPH YBENHYEHHUH B 1 Pa3 MATHHTHOH MH-
LYKIMH, €CITH HU TUIOLIA/lb, HH OPHEHTALIUA KOHTYpa He MeHAtoTCa?

— Ilpu kaxoii OpHEHTaLMK KOHTYPA 10 OTHOLLICHUIO K JINHUAM MarHUTHOM HH-
JAYKUMH MarHUTHbIA NOTOK, NMPOHW3BIBAIOIUMH IUIOWIAAL 3TOTO KOHTYpa,
MakcumaneH? PaBeH Hymo?

— MeHseTca 11 MarHMTHBIH HOTOK NPH TaKOM BpAILEHHH KOHTYPA, KOrIa JIH-
HMH MarHUTHOH HHAYKLUHH TO MPOHH3BIBAIOT €0, TO CKO/bL3AT NO €ro Mioc-
xocTu?

I1. KparkoBpemennas naGoparopnas pa6ora

Obopyoosanue:
MarsuT NoCTOSIHHBINA, CIMPTOBKA, CTaNbHas UIJIa, HUTKA.

Hopaook evinonnenua:

1. CranbHyo Ury NoaBEChTE Ha HUTH HaJ CIIHPTOBKOH.

2. OTKJIOHHUTE UIIY NPH MOMOLIM MarHUTA,

3. 3axruTe CIIUPTOBKY M HarpeBanTe HUITY.

4. TIponaGnionakite, Kak Mra OTNAAAET OT MarHMTa W 3aiMET BEPTUKAILHOE
nonoxenue. Ilocne oxnaxkaeHus HIla BHOBb MOXET OTKIOHATLCS MarHu-
TOM.

Temnepatypa, Bbiille KOTOPOH CTallb TEPAET CBOH MarHUTHLIE CBOICTBA, Ha3bl-

BacTcs TeMnepatypoii Kiopu.

— Ilpu uarpesanun seiwe Toukn Kiopn MaruuT pasmarinunsaercs. B kakue
BW/bl ITPEBPAILAECTCA NPH 3TOM 3HEPrUs MarHuTHoro nona? (B ocnogrom
IHEP2UA MACHUMHO20 NOMA NPEBPAWAEMCA 80 SHYMPERHIOIO IHEPZUIO MA2-
numa.)

I11. HoBbliit MaTepuan

B 1821 r. Maiikn ®apaneii 3anucan B cBoeM aHeBHHuKe: «[IpeBparvuTh Marne-
TH3M B 3nekTpruecTBo». Yepes 10 ner 3ta 3aaya Obuta UM peLleHa.

Mdapagzeit 6bin yBepeH B €1HHOMN NMPUPOAE IMEKTPUUECKUX U MATHUTHBIX sBJIE-
HHUHA. DNEKTpUYECKHH TOK CMocobeH HaMarHUTHTh KYCOK kene3a. He Moxer nu
MarHMT B CBOIO OYEPEb BbI3BATH MOABJIEHHE EKTPHUECKOTO ToKa?
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BbisCHUIIOCH, YTO TONBKO JABHXKYILHIACA MaTHUT HIIM MEHSIOLIEeeCA BO BpEMEHH
MarHWTHOE MOJIe MOXET BO30YAUTh 3NEKTPUUECKHIi TOK B KaTyLIKe.

Aenenue mekmpomazHummoi unoyKyuy 3aKI0YaeTCs B BO3HUKHOBEHMH
UEKTPUUECKOTO TOKA B MPOBOAAIIEM KOHTYpe, KOTOpbIit 1160 nokouTcs B nepe-
MEHHOM BO BpEMEHH MarHUTHOM MoJe, IMOO IBHXETCS B NOCTOAHHOM MarHUTHOM
nose TakuM o0pazoM, HTO YHCIIO TIWHNH MarHUTHOH HHAYKUHH, TIPOHH3BIBAIOLLMX
KOHTYP, MEHSETCH.

1V. ®ponTtanbHan nabopatopHas paGora
UzyyeHne ABAECHUA 31€KTPOMAarHMTHONW WHIAYKLUM NMPH OTHOCHTENLHOM ABU-
MEHUH KaTYLIKH ¥ TOCTOSHHOTO MarHuTa.

Obopydoeanue:
IMonkoBooGpa3HbIH MOCTOAHHBI MarHMT, MWUIMaMIEpMeTp, KaTyilika Ha
TNIOJICTaBKE, COCAMHHUTENbHbIE IIPOBOAA.

Hopadok setnonnenua:

1. Cobepure Lens.

2. Jipuraiite KaTylIKy K OTHOMY H3 NOJIOCOB.

3. Jlpuraiite KaTyuiky OT BbIGpaHHOTO [0J10CA.

BriBOR: HHAYKUHOHHBI TOK BOSHHKAET TOIJA, KOTJIa MarHUT BABUIaloT B Ka-
TYIKY, TM0O0 TOT/Aa, KOT/a ABMXKETCS KaTyIIKa, @ MATHHT O0CTAeTCA HEMOABHIKHBIM,
T.C. HabMIOARETCA OTHOCHTENBHOE JBHXXCHHUE KATYIIKKA H MarHHUTa.

Jlanee 3anonHseTca Tabnuua:

HBwkene ToBenenne JiBrkeHHe Ka- ToBenenue
MaruuTa CTPeJIKH TYLLKH 3aMKHY= CTPeNKH
MHJIHAMIIEpMeETPa TOro KOHTYpa MWLIHaMniepMeTpa
JBukeHue oiHUM Hacaxupaercs Ha
TIOJIIOCOM BHYTpPb BbIGPaHHBIH No-
KaTyLIKH JIKOC MarHUTa
Beoigsuraerca u3 CHuMaeTes ¢ no-
KATYLIKH JIKOCa MArHHTa
Basuracrcs apy- Hacaxupaerca Ha
I'¥M TOJTIOCOM ZpYroii nomoc
BHYTpPb KaTyUIKH MarHura
Bouisuraercs u3 CHumaeTtcs ¢ no-
KATYLLUKH JI0Ca MarHuTa
Ikcnepumenm

Pacniofioxure B HEMOCPEACTBEHHOM ONIH30CTH NEPER KaTyUWIKOH ApYrylo, OpH-
CHTUPOBAHHYIO 10 OTHOLIEHHIO K NEPBOM Tak, 4ToObl HX OCH coBmanu. Bropyio
KaTyIIKY 3aMKHHMTC Ha rajbsanoMeTp. Jlajgee 3aMKHHTE HeNb ME€PBOH KaTyLIKH,
Habnionas nNpy 3TOM 3a NOKa3aTe/IAMHU rajlbBaHOMETPA.

Pa3oMKHHTE INEKTPHUECKYIO LiEMb, TaKxke Habnoaas 3a TOKa3aHUAMH rajibba-
HOMeTpa.

Bot600: Tok BO3HHKAET BO BTOPOH KaTyLIKE B MOMEHT 3aMbIKaHUS WITH pa3Mbl-
KaHHs LenH. '

V. Bonpocnb! Ha 3aKpenJieHue
— B ueM 3aKmo4aeTCs CYIHOCTD MEKTPOMAarHUTHON HHAYKUUH?
— OnuuuTe 3KCNEPUMEHTHI, B KOTOPbIX OOHApYXHBAETCs ABJACHHE JNIEKTPO-
MarHMTHON UHIYKLMH.
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— Kakue ycnoBus He0OXOUMBI JUTA CYLIECTBOBAHHS ABJICHUS 3JICKTPOMArHuT-
HOM MHAYKUMH?

JlomaiHee 3a1aHue

1. [pounTats U BelyuuTh MaTepuna §49;

2. Boinonuuts ynpaxseHue 39;

3*. OTBETHTL Ha BONPOC MHKPOTECTA:

B MeTannnyeckoe KOJbUO B TEYEHHE NEPBBIX 2 C BABUTAIOT MArHHT, B TEUECHHE
CHEAYIOUHX 3 ¢ MATHUT OCTAaBJIAIOT HEMOABINKHBIM, a B TEYEHHE NOCIEAHKX 4 ¢ Mar-
HHT BBIHUMAIOT U3 KoJibLa. B kakue npomexxyTky BpeMeHH B KaTyUIKe TeYeT TOK?

a)0-2c; 6) 0-9 c;
B)0-2cus59c; r)2-9c.
Ypok 40

JlaGopaTophasn patGora S
«HM3yyenue sB/IeHUA Y1eKTPOMATHUTHONH HHAYKUMN»

Lens ypoka:
W3yunTsb sIBNCHUE YAEKTPOMArHUTHON HHAYKUHH.
Obopyooeanue: .
MuninamnepMerp, KaTyLIka-MOTOK, MarHUT AyrooGpasHblil, HCTOUHUK MHTa-
HHU, KaTylIKa C KeIe3HbIM CEPACHHHKOM OT pa3bopHOro 31eKTpOMarHuTa, peoc-
Tar, KJio4, NPOBOJa COCAWHHTENbHbIE, MOJENb TEHEPATOpa MIEKTPHYECKOTO TOKa
(onna Ha Knacc).

Xoxa pa6oTtsi

1. TloaxaounTE KaTyLUIKY-MOTOK K 3aKMMaM MHJIHaMIIEPMETPA.

2. Habmonas 3a nokasaHHsAIMH MUAIHaMIIEPMETPA, NOABONTE OIHH M3 NOJTIO-
COB MarHHTa K KaTyIlIKe, 10TOM Ha HECKOJIBKO CEKYHJ OCTAHOBHTE MAarHHT, a 3aTeM
BHOBb NpuOMIKaNiTE €ro K KaTyllKe, IBUras B Hee.

3. 3anuiiuTe, BO3HUKAN JTH B KaTyLIKEe HHIYKUHOHHBIN TOK BO BPEMsi ABUKEHHU
MarHuTa OTHOCHTENbHO KaTywku? Bo Bpemsa ero ocranosku?

4. 3anuuiuTe, MEHAJCS JIM MarHUTHBIH MOTOK @, NPOHN3BIBAIOLIMIA KATYLUKY,
BO BpeMs ABuxeHHs MarHuTa? Bo BpeMs ero ocraHoBku?

5. Ha ocHoBanWM BalMx OTBETOB Ha NPeNbIAYILIHMIi BONIPOC, CAENaiiTe U 3anu-
LIXTE BBIBO O TOM, PH KAKOM YCJIOBHH B KaTyllIKe BO3SHUKAN HHAYKUMOHHBIH TOK.

6. [Touemy npu npHOIHKEHNHM MarHNTA K KAaTYLUKE MACHUTHBIN MOTOK, NIPOHU-
3bIBAIOLLIM 3Ty KaTyLUKY, MEHANCA?

(Ins oTBETa Ha TOT BONPOC BCIOMHHUTE, BO-NEPBbIX, OT KAKHUX BEJIMYMH 3a-
BHCHUT MarHHWTHBIH NOTOK @ H, BO-BTOPBIX, OAMHAKOB JIM MOAYJIb BEKTOpA HHAYK-
UKy B MarHWTHOrO N0JIS NIOCTOSIHHOIO MarHKWTa BO/IM3M 3TOr0 MarHuTa ¥ BAAJIM
OT Hero.)

7. O HanpaB/ieHHM TOKA B KaTYHIKE MOXHO CYAUTb 110 TOMY, B KaKyH0 CTOPOHY
OT HYJEBOIO Ie/IEHUSA OTIIOHAETCA CTPesika MHULTHaMIIepMeTpa.

[IpoBepsTe, 01MHAKOBLIM HIIH Pa3IMYHBIM OyACT HANpPaBIeHUE HHAYKLUHOHHO-
O TOKa B KaTyLIKE NPH NpHOIHKEHNH K HEH H YaleHHH OT Hee OJHOTrO M TOro Xe
NoJI0Ca MarHuTa.
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8. Ilpubnikaiite nomoc MarHuTa K KaTylIKe ¢ TaKoH CKOPOCTBIO, uTOOBI
CTpeJIKa MHJTHAMNIEPMETPa OTKIIOHAACH He 6olIee YeM Ha NONOBUHY MpeeNbHO-
0 3HaYEHHA €ro LIKaJbI,

[ToBTOpHTE TOT %€ OMBIT, HO TpH GOJbIIEH CKOPOCTH ABHKEHHUS MarHHUTA, Y4EM
B [IEPBOM Clly4ae.

Ipu 6onbiei nnyu MeHbinei ckOpOCTH ABHKEHUS! MATHHTA OTHOCHTENNLHO Ka-
TYLIKH MarHUTHBIH NOTOK @, MPOHU3BIBAIOUIHI 3Ty KaTyLUKY, MeHsnca ObicTpec?

[Tpn 6BICTPOM HIIH MENIEHHOM H3MEHEHHH MarHMTHOTO [I0TOKA CKBO3b KaTyLl-
KY B HEHl BO3HHMKaN 60Nblumii 0 MOZYMO TOK?

Ha ocHoBaHue Bawiero oTBera Ha NOCHEIHHIT BONPOC CAesaiTe U 3anulInTe
BBIBO/ O TOM, KaK 3aBHCHT MOZY/Ib CHJIBI HHAYKIMOHHOTO TOKA, BO3HHKAIOUIETO B
KaTyLIKe, OT CKOPOCTH W3MEHEHUsI MaTHUTHOTO 110TOKa @, MPOHU3BIBAIOILETO 3Ty
KaTyLUKY.

Hansheitiunit xon paboTbl 1oApoGHO ONMKHCaH B y4eOHHUKeE.

Ypoxk 41
IlepemeHnbIit TOK

Llenu ypoka:
BhIACHUTD yCI0BHE CyLIECTBOBaHUS nepemeHHoro TOKa; MO3HAKOMMTBCA C

NPUMCHCHHUEM [IEPEMEHHOI0 TOKa B Gbl’l'y N TCXHHUKE.

Xon ypoka

1. IIpoBepxa noMailiHero 3aJaHHsA, NOBTOPeHHE
— C KaKoii Le/blo CTaBHIMCDh OMBIThI, M300paXEHHbIE HA pUCYHKax 125-127
yue6Huka? Kak OHH npoBoaunuce?
— Ilpu kakoM ycIOBMH BO BCEX OMbITaX B KaTyLIKe, 3aAMKHYTOH Ha rajbBaHoO-
MeTp, BO3HHKa/ MHAYKLMOHHbIH TOK?
— B ueM 3awmioyaeTcs ABIEHHE 3MEKTPOMArHHTHOH HHAYKUHH?
— B 4yeM BaXHOCTb OTKPBITHA ABIEHUS 31€KTPOMArHUTHOH HHAYKUHH?

II. KpaTrkoBpemeHnHas J1aGopaTtopuas pabora «HccaeaoBanie 3aBHCHMOCTH
BO3HMKHOBEHHMA MHAYKUHOHHOIO TOK2 OT Cpeabl»

Ob6opyooeanue:
Hcrounuk TOKa, nepeMeHHbIH pe3ucTop, ABE KaTyLIKH, FaibBaHOMETP, CTallb-
HOit cepleyHHK, COCIHHUTEIbHbIE MIPOBOA.

Llenv pabomer:

Ha6nonexue B npouecce HCCAea0BaHUSA YBEIHUEHNS HHJ.IYKL[HOHHOFO TOKa B
3aMKHYTOM KOHTYpE NPH BHECEHHH B MEPBYIO KATyIUKy CTaAbHOTO CEPACUHHKA,
ocnabneHue — NpH yaaaeHHH W3 HETO CTATBHOTO CepACYHHKA.

Hopaook evinonnenun pabomur:

1. Cobepure uens.

2. Iepen nepBoii kaTyukoi napajulenbHO el pacroNOXHTE BTOPYIO, KOTOpas
3aMKHYTa Ha rajlbBAHOMETP.

3. 3aMKHYB MIEKTPHYECKYIO lieNns, Ha0IofaiTe 3a ABMKEHHEM CTPENKH nabo-
PaTOpPHOro ranbBaHOMETPA, HAXOMAIIErocs B LIEMH BTOPOi KaTyIIKH.

5 B. A. Boakos, 9 xa.
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4. Pa30MKHUTE IEKTPHUECKYIO LIEMb X BBEUTE B KATYILIKY CTAJILHOH CEPACUHHK,
Habniofas Mpu 3TOM 3a MOBEJEHHEM CTPEJIKH rajibBaHOMETpa.
5. Cnenaiite BEIBOIBI.

111. HoBbli MaTepua

IneKTPUYECKHil TOK, IEPHOANUYECKH MEHSAIOUIMHACA CO BPEMEHEM 110 MOYJIIO U
HarpaBJICHHIO, HA3bIBAETCS MEPEMEHHDBIM TOKOM.

DnexTpudeckuit TOK BeIpabaThiBaeTCA B reHEpaTopax — ycTpoiicTsax, npeob-
Pa3’yIOLKUX SHEPrHIO TOTO HIIM HHOTO BHAIA B EKTPHYECKYIO IHEPTrHIO.

MpeoGnaaatouyro posk B Halle BpEMA UIPaloOT JIEKTPOMEXAHHIECKHUE UHYK-
LMOHHbIE FEHEpPaTopbl NEPEMEHHOro Toka. B 3THX renepatopax MexaHHYeckas
JHEprus MpeBpauiaeTcs B dleKTpuyecKkylo. Mx neiicTBHe OCHOBAHO Ha SBIEHMH
371EKTPOMarHUTHOH HHAYKLMHU. Takue reHepaTopsl MMEIOT CPABHUTENBHO NIPOCTOE
YCTPOACTBO M MO3BOJIAIOT NONYy4aTh OOMBLIME TOKH MPH AOCTAaTOYHO BLICOKOM
HanpsbkeHNU. Bce OHU COCTOAT M3 ONHHUX U TeX JKe OCHOBHBIX HacTell. JTo, BO-
TIEPBbIX, NEKTPOMArHUT HITH MOCTOSHHBIA MarHUT, CO34AIOILNH MarHHTHOE Nose,
BO-BTOpbIX, OOMOTKa (BpaLIAIOLIAACA PaMKa).

Ipou3BoOAMTCS MEKTPOIHEPTHUs HA OOJBLIAX W MAJBIX MIEKTPHYSCKHUX CTaH-
LIMAX B OCHOBHOM C TIOMOILBIO JIEKTPOMEXAHHYECKHX MHAYKIMOHHBIX FeHepaTo-
pos. CylliecTByeT ABa OCHOBHEIX THUA AEKTPOCTAHLINI: TEMIOBbIE U THAPOIIEKT-
puueckue. Paznuqalorcs 3TH 2/IeKTPOCTaHLMH XapaKTepoM JBHIaTeIei, Bpaliaro-
WIKX POTOPBI FEHEPATOPOB.

Ha TernoBbIX 3AEKTPOCTAHUMAX MCTOYHMKOM 3HEPIMU CIYXKHUT TOINJHBO:
yTofb, ra3, He)Tb, Ma3yT, FOpIO4HE CJIAHLBI. POTOPBI JIEKTPHYECKHX reHEPaToOpoB
NPUBOAATCS BO BpaLICHHUE MAapOBLIMH U ra30BhIMHM TYPOMHAMH MIIM JBUTaTENAMU
BHYTpEeHHero cropanus. HanGonee 3kKOHOMHYHLIMY ABMSAIOTCA KPYIHBIE TENJIOBbIE
napotyp6uHHble anexrpoctaduun (TIC). BonsmmnucTBo TOC Haweili cTpansbl uc-
NoNb3YIOT B Ka4eCTBE TOMNHBA YTOJIILHYIO Mbb.

Imapoanextpoctanunu garwot okoino 20% Bceil BblpaOaThiBaeMO# B Hallci
CTpaHe MEKTPOIHEPIHH.

3HaYUTENBHYIO POJib B JHEPreTHKE UIPAKOT aTOMHBIE 3eKTpocTaHunu (ADC).
B nacrosutee Bpems ADC Hatueii ctpanbl aior okoso 10% 3neKTpodHeprum.

I'naBHbIM 110TpeOUTENEM TEKTPOIHEPT UM ABIACTCA NPOMBbILILIEHHOCTL. Kpyn-
HbIM MOTpeGHTENEM ABIAETCS TAKKE TPAHCTIOPT.

IV. Bonipocsl Ha 3aKkpenJieHue

Yro Ha3bIBaETCA TeHEPaTOPOM MepeMeHHOro Toka? Kakue THIIbI TaKKX rexe-
PaTopoB CYLIECTBYIOT?

YTo Ha3biBaETCA NEPEMEHHBIM TOKOM?

Hro Takoe nepHoz, 4acToTa, (paza nepeMeHHOro Toka?

Haueptute rpaduk nepeMeHHOro Toka M pacKpoiTe CyTh ONpeAeNeHus fne-
pEMEHHOro Toka?

— Ha kakom npuHLMIe ocHOBaHa paboTa reHepaTopa nepeMEeHHOro Toxka?

JloMauinee 3a1aHHe
1. Belyuuts §50;
2. Boinoauutsb ynipaxHeHue 40;
3. OTBCTUTb Ha BONPOC MUKPOTECTa:
IMpoBonounas paMka BpallaeTcs ¢ MOCTOAHHON YacTOTOH B OZHOPOLAHOM Mar-
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Puc. 67

HHUTHOM nonie. Kakoii u3 rpagukoB, H300paxceHHbIX Ha PHC. 67, NOKa3bIBAET 3aBHCH-
MOCTb CHJIbl TOKA B PAMKE OT BpeMeHH? :

Ypox 42
KonTposbHasi pa6oTa no TemMe «JJNeKTPOMArHMTHasA HHAYKIUM»

Lenu ypoka:

BbIsABHTB 3HaHHA yHaIHXCS MO TeMe «NEKTPOMArHHTHA MHAYKLHA».

Xoza ypoka

Bapuant 1

1. K10 OTKpbL1 ABNEHHE MEKTPOMArHUTHOH HHAYKUMH?

a) X. Opcren; 6) 111. Kynon;

B) A. Bonbra; r) A. Amrep;

n) M. @apaoeii, e) . Makceen.

2. BRIBOZBI KATYLLIKH W3 MEAHOTO NPOBO/A MPHCOCAHHEHD! K YYBCTBUTENILHOMY
ranbBaHOMETPY. B kakoM M3 nepedUCHeHHBIX ONBITOB ralbBaHOMETP OOHAPYXKHT
J1C aneKTpOMArHUTHOM MHIYKUHMH B KaTylike?

1) B KaTylIKy BCTaBAAETCA NOCTOAHHBI MATHMT;

2) 13 KaTyIIKH BBIHUMAETCs MOCTOAHHBIH MarHur;

3) mOCTOAHHBbIH MarHMT BpalaeTcsd BOKPYT CBOEH MPOAONABLHON OCH
BHYTDH KaTyLLKH.

a) TOJILKO B ciy4ae 1; 6) TonbKo B cryyae 2;

B) TOJIBKO B ciTy4ae 3; r) e cayvasx l u 2,

n)Bcnygasax 1,2 u 3.

3. Kak Ha3biBaeTcs ¢pu3mueckas BeJMYMHA, paBHAA NPOU3BEACHHIO MOAYNs B
WHAYKUMH MarHMTHOTO MOJIA Ha IUIoMWaab S NOBEPXHOCTH, MPOHM3LIBACMO¥ Mar-
HHTHBIM [10/1€EM, H KOCHHYC YI7ia & MEXJy BEKTOPOM B HHAYKUMH ¥ HOPMAaJbIO
n K 970l nosepxHocTH?

a) MHIYKTHBHOCTb; 6) MazHummbIt nOMOK;

B) MarHUTHas HHAYKLIUA, ') CAMOMHIYKLH;

2) SHEPrUs MarHUTHOrO I10JIA.

4. Kak Ha3bIBaeTCst CAMHHLIA H3MEPEHHS MaTHUTHOTO NoToKa?
a) Tecna; 6) gebep;
B) dapag; T) reHpH.

5*
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S. B Toukax 1, 2, 3 noka3saso S
PacnonoxeHHe MarHUTHBIX CTpe- N
nok (puc. 68). Hapucyiite, Kak B /
STHX TOYKaX HanpasiieH BekTop ! 2 N <> S
MarHMTHOH HHAYKLNH. . 3
6. JInHUM MarHUTHON UHAYK- § N .
UMM NOJs MAYT ClieBa HarpaBo
napasuilenbHO IUIOCKOCTH JTHCTA, Puc. 68
NPOBOAHKK € TOKOM MEPIEHINKY- uc.

JApEH MJIOCKOCTH JIKCTA, H TOK HAMpPaBNeH B [IIOCKOCTh TeTpaau. BekTop cuibi
AMnepa, neficTBylolLEiH Ha MPOBOAHKK, HAMpABJICH. ..

a) BOpago, 0) B1€BO;
B) BBEpX; T) 6HU3.
Bapmuanr Il

1. Kax wasbIBaeTcs ABNIEHHE BOSHUKHOBEHHS JIEKTPHYECKOTO TOKA B 3aMKHY-
TOM KOHTYpE NpH U3MEHEHHN MarHUTHOTO NIOTOKa Yepe3 KOHTyp?

a) ANEKTPOCTAaTHYECKas HHAYKUMA;,  ©) sBJeHHe HaMarHHYUBaHHS,

B) cuna AMnepa; r) cuna Jlopenua;

1) NEKTPONHU3; €) INeKMPOMAzHUMHAR UHOYKYUA.

2. BbiBoIbI KaTyLIKy M3 MEJHOTO NPOBO/IA PHUCOCAUHEHBI K YYBCTBUTEILHOMY
ranbBaHOMETPY. B KakoM M3 nepeducneHHBIX OfbITOB rajJbBaHOMETP OOHAPYXHUT
Bo3HukHoBeHHe JJIC 3neKTpoMarHuTHON MHAYKUHH B KaTyLike?

1) B KaTyLIKy BCTaBASAETCS MOCTOSHHbINA MarHuT;
2) kaTyuika HaleBaeTCs Ha MarHHUT;
3) kaTyliIKa BpaLaeTCsi BOKPYT MarHMTa, HaXOALIErocs BHyTpH Hee.

a)Bcnyyasx 1,2 u 3; 6) 6 cayuaax 1 u 2,

B) TOJILKO B ciiyyae 1; T) TONBKO B ciy4ae 2;

1) TO/LKO B cyyae 3.

3. Kakum 13 TNPUBCACHHBIX HUXKE Bblpa)KCHHﬁ onpenensaercs MarHUTHBII MOToK?

AD
a) BScosa ; 6) —;
At
B) gVBsina r) qVBI ;
n) IBlsina .
4. Enunnueii n3aMeHeHHs Kakoit u3nueckoit BeluuuHbI sBnsercs 1 sebep?
a) MHAYKUUS MarHUTHOTO TIONsA; 6) aneKTpoeMKoCTH;
B) CAMOUHIYKLMHH; T) MAQzHUMHO20 NOMOKa;

1) HHAYKTHBHOCTH.

5. Hapucyiite kapTHHY THHHI MarHHTHON MHAYKLUHH NpH
MpPOTEKAHMH TOKA Yepe3 KaTyluky (puc. 69), HAMOTaHHYIO Ha
KapToHHbIH LMIMHAP. Kak Gyner MeHATbCA 3Ta KapTHHA NpH:

a) YBEIMYEHHH CHITbI TOKA B KaTylke?

6) yMEHbILEHHH Y1C/Ia BUTKOB, HAMOTAaHHBIX Ha KaTylIKy?

B) B BEICHHE B HEE XKENE3HOro cepaeyHuKa?

Puc. 69
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6. TTpOBORHHMK C TOKOM JIEXKHT B IUTOCKOCTH JIMCTA. T10 IPOBOAHMKY CHU3Y MPOXO-
JIMT TOK, U Ha HETO BBEPX JAeHCTBYeT cuila AMIEpa, HalpaBieHHas OT JINCTa. DTo
MOXET NMPOUCXOHUTD, EC/TH CEBEPHBI MOMNIOC CTEP)KHEBONO MarHUTa NOMHECIH. . .

a) crieBa; 6) cnpasa;
B) C nepeiHeH CTOPOHBI JIKCTA, r) ¢ 06paTHOif CTOPOHBI JINCTA.
Ypok 43

JeKTPOMArHUTHOE MoJie

Lens ypoka:
CdopMynupoBaTh NOHATHE EKTPOMArHUTHOTO MOJIA.

Xon ypoka
I. ARaaH3 KOHTPOJIbHOMH paGoThI

II. HoBblii MaTepuan
CornacHo ABICHHIO JCKTPOMArHUTHON HHAYKLIMH TPH H3MEHEHHH MATHUTHO-
o NOTOKA, TPOHH3LIBAIOILETO0 KOHTYP 3aMKHYTOTO IPOBOAHUKA, B 3TOM [IPOBOAHH-
Ke BO3HHKAeT HHAYKUMOHHBIH ToK. B onbrrax ®apazes nepeMEHHOE MarHHTHOE
nose, MPOHU3LIBAIOLLEE 3aMKHYThIH KOHTYP NPOBOJHHKA, CO3]1aBaJIo B HEM JJIEKT-
PHUECKOE 110Ji€, NOX ASHCTBHEM KOTOPOTO H BO3HHMKAJ HHIYKIHOHHBIM TOK.
BO3HHKIIO Cpa3y MHOXECTBO BONPOCOB:
— OTMYaIoTCS I NONS, CO3AAHHBIE HEMOABHKHBIM IEKTPHUECKHM 3aPAI0M
1 MOABHXHBIM?

— Bosnrkaer i1 3T0 nosie TONbKO B MPOBOAHHKE HIIM CYUIECTBYET M B NPO-
CTPaHCTBE BOKpYT Hero?

— Hrpaer nu posib B BOSHHKHOBEHHH 3TOr0 NOJA 3aMKHYTBIi NPOBOAHUK, 1O
KOTOpOMY TeueT Tok?

OrtBeThl Ha 3TH U Apyrie Bonpockl ObutH nony4eHsl B 1885 r., korna Makcsenn
co3a1 TEOPHIO NEKTPOMarHUTHOTO MOA.

Henb3s co3naTe nepeMeHHOE MarHUTHOE nojie 6€3 Toro, 4To6s! 0AHOBPEMEHHO
B [IPOCTPAHCTBE HE BO3HHUIKJIIO U anexTpuueckoe none. ¥ naoboport, nepemennoe
3NIEKTPUYECKOE M0J1€ HE MOXKET CYILECTBOBATh O€3 MarHUTHOTO.

TMokoAwmii 3apan cosnaer anexrpuyeckoe nojie. Ho Beab 3apsaa Nokourcs
JULB OTHOCHTENBHO OMpEAEeNeHHON CHCTEMBI oTcueTa. OTHOCHTENBHO APYrHX
CHCTEM OH MOXET JIBUraThCA H, CIEAOBATENbHO, CO3/1aBaTh U MarHUTHOE MOJIE.

Jlexcawuii Ha CTONE MarHUT CO3MI2ET TOJILKO MarHuTHoe nmone. Ho asmxyiuuiics
OTHOCHTEJILHO HEro HabnioaaTenb OGHAPYKHT U IJIEKTPHYECKOE MOJIC B MOJHOM
COOTBETCTBHH C ABJIEHHEM TEKTPOMarHUTHOH MHIAYKLIMH.

VTBepxAeHHE, YTO B JAHHOMH TOUKE MPOCTPAHCTBA CYLIECTBYET TONLKO IEKT-
PHYECKOE HITH TOIBKO MArHUTHOE 110J1€, 6€CCMBICJICHHO, €CJTH HE YKa3aTh, 110 OTHO-
IICHHIO K KaKOH CHCTEeME OTCYETa 3TH I10J1s pPaCCMaTPHBAIOTCAL.

MoxHO cAenaTh BBHIBOA: MEKTPHUECKHE H MArHHTHBIE MOJA — MPOABNEHHE
€JIMHOrO LIEJIOr0: IEKTPOMAarHMTHOTO MOMNA.

HMCTOUHHKOM 3/1eKTPOMArHUTHOTO OIS CJTyXKAT YCKOPEHHO ABHIKYLUMECH SM1EK-
TPHYECKHE 3apAIbI.
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I11. Bonpocs! Ha 3aKpeIUienne

— Y10 nOpoNIaET NEpeMEHHOE MarHUTHOE none? B yeM COCTOHT CYmHOCTE
JaHHOTO ABIEHHA?

~ YT0 NOpPOXAAET NEPEMEHHOE MEKTPHUECKOE nojie?

— Yro Ha3bIBaEcTCA SNEKTPOMArHUTHBIM noneM? MOryT Ny 3MEKTpHUECKHE H
MarHHTHBIE NOJIs CYIECTBOBaTh 060c061eHHO ApYT OT Apyra?

— IloucMy yTBepKEeHHE, YTO B JAHHOH TOYKE NPOCTPAHCTBA CyIIECTBYET
TOMILKO EKTPHYECKOE MK TOJNLKO MarHUTHOE MOJE, HE ABJIAETCA BIONHE
onpeaeneHHbmM?

JlomManiHee 3a1aHHe
§51; ynpaxuenue 41.

Ypok 44
JJIeKTPOMATHHTHbIE BOJIHBI

Llenu ypoka:
[To3HaKOMHTB YHALIMXCH C MOHATHEM JIEKTPOMArHHTHOR BOJHBL.

Xon ypoka

1. TlpoBepka xomauuero 3ajaHusA, NOBTOPeHHE

— Kem u xoraa Obuta co3faHa TEOPHS MEKTPOMArHUTHOIO NOJSA H B YEM 3aK-
N0YaeTcs ee CyTh?

— YTO CyHT HCTOYHHUKOM IIEKTPOMarHHTHOTO 1os?

— YeM OTIHYAIOTCSA CHIIOBBIC TMHUH BUXPEBOIO MEKTPHHECKOrO MO OT CH-
JIOBBIX JIMHKH 3IEKTPOCTATHYECKOro noss?

— OnuiKuTe MEXaHU3M BO3HUKHOBEHHS MHIAYKLMOHHOIO TOKA, ONHUPAsACh Ha
3HaHHUE O CYLIECTBOBAHNH 1EKTPOMArHUTHOrO nosa?

I1. HoBblii MaTepuan

Yro Takoe anexTpoMarunTHas BonHa? Yo B Hell NPOHCXOAMT, T.€. KaKoBa NpH-
poaa 3Toro ¢gusnueckoro obvexra?

OnexkTpoMarHuTHas BOJHA mApeacTaBaser coboil pacnpocTpaHeHHe B Mpo-
CTPaHCTBE C TCHCHHEM BPEMEHH NIEPEMEHHBIX (BHXPEBBIX) EKTPHYECKHX H Mar-
HHUTHBIX NONEH. ,

ONEeKTPOMArHUTHLIC BOJIHBI U3Y4AIOTCA KOJIEOMIOIMMHCS 3apAaMH, TIPH 3TOM
CYIECTBEHHO, YTO CKOPOCTb JBHXEHHA TaKHUX 3apANOB MEHAECTCA CO BPEMEHHM,
T.€. OHH JBHXYTCS C YCKOpEHHEM. DIEKTPOMArHHTHOE MOJIE H3JIy4aeTCA 3aMeT-
HbIM 06pa3oOM He TOMbKO NpH KoneGaHuK 3apsza, HO M npH obom GpICTPOM H3Me-
HEeHHHU ero ckopocTd. [IpuueM HHTEHCHBHOCTb H3Ny4YEHMs BOJNHbBI TEM Oonblle,
uem 6obLue YyCKOPEHHE, C KOTOPLIM ABHXKETCS 3apsl.

Bekropbt £ ¥ B B 3n1€KTPOMarHMTHOH BONHE NEPNCHANKY/IAPHBI APYT APYTY
H NepreHANKYNAPHBI HANPaBACHUIO PACMIPOCTPAHEHHS BOJTHBI.

DneKTpoMarHUTHas BOJIHA ABNAETCH monepedHoi. Makceemn 6bin rmy6oko
y6exeH B peanbHOCTH 3/1EKTPOMArHUTHBIX BOJIH, HO HE IOXKHMIT IO MX 3KCMEpH-
MEHTaIbHOTO 06HapyeHus. Jiuws yepes 10 net nocne ero cMepTH neKTpoMar-
HHUTHBIE BOJIHBI SKCTIEPUMEHTANIBHO NonyyeHbl ['epiieM.
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Ceituac Mbl 3HaeM, 4TO BCE MPOCTPAHCTBO BOKPYT Hac OyKBAILHO MPOHHU32HO
37IEKTPOMarHHTHBIMH BOTHAMM Pa3HBIX YacCTOT.

B Hactosiiuee BpeMs BCe 3NEKTPOMAarHHUTHBIE BONHEI pa3jesieHbl MO AIMHaM
BOJIH (H, COOTBETCTBEHHO, 10 HaCTOTAaM) Ha ILIECTh OCHOBHBIX AHANa3oHOB. DJIEKT-
POMarHMTHbIE BOJIHBI Pa3HBIX YaCTOT OTIHYAOTCA APYT OT Apyra.

Paouoeonnwt

IMonyuaroTca ¢ nomoulbio KonebaTeNbHEIX KOHTYPOB M MaKpPOCKONHYECKHX
BHOpaTopoB.

CaoiicTBa: pagHOBONHBI Pa3IMYHbIX HACTOT M C PA3NIMUHBIMH JUIWHAMH BOJIH
N0-pasHOMY MONIOIIAIOTCA M OTPAXKAIOTCA CPEAAMH, MPOSBIAIOT CBOACTBA aub-
pakiHu 1 uHTepdepeHuy.

Ipumenenne: Pagnocsass, TeneBHAEHHE, PATHONOKALIHA.

Hudgppaxpacnoe uznyuenue (mennosoe)
Hznyuaercs atomaMu Win MoseKynamu Belecta. MudpakpacHoe nssmydenue
AaloT BCe TeNa npu Moboit Temneparype.
CaoiicrBa:
¢ NPOXORMT YEPE3 HEKOTOpbIE HEMNPO3PadHLIC TENA, 8 TAKXKE CKBO3b
JOX b, ABIMKY, CHET, TYMaH,; :
¢ NPOU3BOAMT XUMHYECKOe AeHcTBUE (PoTomnacTuHKm);
¢ [OTNIONIAACH BELIECTBOM, HArPEBAET €T0;
* HEBHIMMO;
¢ cnocobHoO K ABICHHAM UHTepdepeHLnH 1 Andpakuun;
® PErUCTPUPYETCH TENNOBLIMA METOAAMH.
Tpumenenne: [Tpnbop HOUHOTO BHAEHNA, KDUMUHAINCTHKA, HH3nOTEpanys,
B NPOMbIIUICHHOCTH A1 CYIIKH H3JENHNH, APEBECHHDI, HPYKTOB.

Buoumoe uznyuenue

YacTs 2/IEKTPOMarHUTHONO H3NMY4eHHs, BOCTPHHUMAEMas [T1a30M.

CaoiicTBa: OTpaXKeHHE, PETOMICHHUE, BO3JCHCTBYET Ha I71a3, CMOCOOHO K AB-
JIEHHIO AUCTIEPCHH, UHTEPGEPEHLIMH, AHDPAKLIHH,

Ynompacpuonemosoe uznyuenue

HcTouHHKH: ra3opaspaaHbie JIaMIbl ¢ KBapLUeBbIMH TpyOkamu. U3nyyaercs
BCEMH TBEPAbIMH TENaMH, Y KOTOpbIX ¢ > 1000°C, a Takxke CBETALMMHUCS NMapamMu
pTyTH.

CaoiicTBa: Beicokas XxuMHyecKas akTHBHOCTb, HEBHAMMO, O0JIbLIasA TPOHHKA-
1011128 CIOCOBHOCTB, YOHBaeT MHKPOOpraH13Mel, B HeOosIbIIMX A03ax Graronpu-
STHO BJIMAET HAa OpPraHM3M YesioBeka (3arap), Ho B GONbILMX 032X OKa3bIBAET OT-
pHLIATENIbHOE BO3ACHCTBHE, H3MEHAET pa3sBUTHE KJIETOK, 0OMEH BEILECTB.

TpumeHeHHE: B MEAHLMHE, B TPOMBILUIEHHOCTH.

Peumzenosckue nyuu

Hznyyarorcs npu 601bIUIHX YCKOPEHHSAX 3IEKTPOHOB.

CeoiicTBa: nnrepdepenums, andpakumsa peHTTEHOBCKUX JIyuel Ha KpHcTan-
AMYecKor peurerke, Gonbiuas NpoHHKaloUas cnocobHocTs. ObGnyyenne B 6oib-
LLIMX 103aX BbI3BIBAET JTyUeBYHO OONE3Hb.

IpumenenHe: B MEAHLIMHE C LENbIO JHarHOCTHKH 3a00NeBaHHii BHYTPEHHUX
OpraHoB; B IPOMBILICHHOCTH U1 KOHTPONS BHYTPEHHEH CTPYKTYpPbl pa3iHuHbIX
U3NEIH.
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Y -uznyuenue

MICTOHHHKH: aTOMHOE PO (AACPHBIE PEAKIIHMH).

CaoiicTBa: FMeeT orpoMHy1o NPOHUKAIOLIYIO CHOCOOHOCTh, OKa3biBACT CHIlb-
1oe 6MoNornyecKoe BO3AEHCTBHE.

Mpumenenne: B meauuute, npoussoactse (¥ -1epexTocKonus).

I11. Bonpochl Ha 3aKpenjeHHe
~ Uro HA3LIBAIOT BIEKTPOMArHUTHO BONHOMH?
— Yro ABIAETCA HCTOMHHKOM /IEKTPOMArHUTHOM BOJIHbI?
— Kak opreHTHpOBaHbI BeKTOpbl £ ¥ B 110 OTHOIWEHHIO APYT K APYTY B JIEK-
TPOMarHUTHOM BONHE?
— KaxkoBa cKOpOCTb paclpOCTpaHEHHs IEKTPOMArHUTHEIX BOJIH B BO3AyXe?
— TlepeuncnuTe OCHOBHBIC CBOICTBA NEKTPOMArHUTHBIX BOJH.

JlomaniHee 3aaanne
1. U3yuuts Marepuan §52;
2. BoinmosHuTh ynpaxHeHnue 42;
3. OTBETUTDH Ha BONPOC MHUKPOTECTA:
PacnionoxuTe B nopsaxe BO3pacTaHUs IJTHHbI BOJIHbI IEKTPOMarHHTHbIE BON-
HbI Pa3NUyuHOIt npuposast: 1) HHppaKpacHOe H3NydeHHE; 2) PEHTTEHOBCKOE U3NTy-
yeHue; 3) paauoBOSHBI; 4) Y -BOJIHBL.
a)4,1,3,2; 6)
B)4,2,1,3; nl,

Ypok 45
Hurepdepenuns coera

Henu ypoxa:
[TO3HAKOMHMTB YYALIMXCA C TMOHATHEM HHTEpQEPEHLMH, NOKa3aTh BO3MOX-
HOCTb HCMONIB30BaHNA MHTEP(hEPEHIIMH CBETa B COBPEMEHHOI HayKe M TEXHHKE.

Xon ypoxa

1. IlpoBepka noMaltiHero 3aJaHus, IOBTOpPeHHe
— Kaxue BbIBOIBI OTHOCHTENBHO ICKTPOMArHUTHBIX BOMTH BHITEKAIH H3 TEO-
pun Makcpenna?
— Kaxue pusuueckue BeNHUUHBI IEPHOAUYECKH MEHSIOTCS B JICKTPOMAarHUT-
HO#1 BosTHE?
— Kakue oTHOWEHHS MEXAY JUIHHOH BOJIHBI, €€ CKOPOCTbIO, NIEPHOAOM H Hac-
TOTOH KoneGaHHMi CrIpaBeIMBEI A/ JNEKTPOMArHHTHBIX BOJIH?
— Ilpu xakoM ycnosuu BonHa 6yneT J0CTaTOYHO HHTEHCUBHOM JUIA TOTO, YTO-
651 e MOXKI10 OBLTO 3aperHCTPUPORATH?
— Korna u keM GblnH BrepBbIe NOMY4€HbI JIEKTPOMArHHTHBIE BOIHbI?
— TlpuBeanTe npuMeps NPUMEHEHNS EKTPOMATHUTHLIX BOJIH.
II. HoBblii MaTepuan
OueHb 4acTo B cpele ONHOBPEMEHHO PacHpOCTPAHACTCA HECKOILKO pa3iuny-
HbIX BonH. Hanpumep, koraa B koMHare 6ecenytoT HECKOIBKO YENOBEK, TO 3BYKO-
BbI€ BOJIHbI HAK/A/bIBAIOTCA APYT Ha Apyra.
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Crnoxenne B NIpOCTPaHCTBE BOJIH, PH KOTOPOM 00pa3syeTcst IOCTOSHHOE BO Bpe-
MEHH Pacnpe/ie/ICHHE aMILTHTY/ Pe3yJIETHPYIOILMX KosiebaHu#, Ha3bIBaeTCA uKmep-
gepenyuei.

Y4uTenb MOXET NPOAEMOHCTPUPOBATH ABIEHNE HHTEP(EPEHUMH MEXaHHYeC-
kux BosH. MHTepdepeHunio ceera MokHO HaG100aTh Ha MBUIBHOIM TLICHKE.

Jina obpasoBaHus ycTOHUHBOH MHTEpGhEPEHIIMOHHO KapTHHBI HEOOXOAMMO,
4T0ObI HCTOYHHKY BOJIH MMEITH OQMHAKOBYIO YaCTOTY ¥ pasHOCTb (pa3 ux koneba-
Huit 6b1na nocrosHHOMN. MicTOuHMKH, yIOBIETBOPAIOUIME 3THM YCJIOBHAM, Ha3blBa-
10TCA Kozepenmubimu. KorepeHTHHIMH Ha3bIBalOT M CO3JAHHbIE UMH BOJHBI. TONb-
KO TIPH CJIOKEHUH KOTEPEHTHBIX BOJIH 00pasyercs ycroiius s HHTepQEPEHIMOH-
Has KapTHHa.

CaeToBblie BONHBI, U3Ny4aeMbI€ pa3THYHBIMH HCTOYHHKAMH HE COIIACOBAHbBI
apyr ¢ apyrom. JUis monyueHUs UHTEpHEPEHIMOHHON KapTHHBI BOJIHBI JOMKHBI
WUMETB OIHHAKOBbIE JUTHHB! BOJIH M NOCTOAHHY!0 pasHOCTb ¢a3 B mobo Touke mpo-
ctpaHcTBa. Ho HEBO3MOXHO OCYILECTBHTH MMOCTOAHCTBO Pa3HOCTH (a3 OT ABYX
HE3aBHUCHMBIX UCTOUHHKOB,

Tomac FOHr nepBbiM npuILIes K MBICTH O BO3MOXHOCTH OObACHEHHUS LIBETOB Ha
MOBEPXHOCTH MBUIBHOIA NIEHKH.

Pesynwrar unrepdepeniun (ycuneHne Wik ocnabieHHe pe3ynsTUPYIOLLHX KO-
ne6aHuii) 3aBHCHT OT yIila NafAeHUsi CBETa M TOMIUMHBI IUICHKH. KorepeHTHOCTS
BOJIH, OTPaXKEHHBIX OT HAPYXHOH U BHYTpEHHei MoBepXHOCTeil neHku, obecne-
YUBAETCA TEM, UTO OHH SABJIAIOTCA MaCTAMM OJJHOTO M TOTO XKE CBETOBOIO My4YKa.

Pasnnuune CBA3aHO C pa3nuyueM IIUHBI BONHEL. SIBneHne nHTephepeHINH He
TOJIBKO JOKA3LIBAET HAJIHYHE Y CBETa BOJIHOBLIX CBOHCTB, HO U M03BOJIAET H3Me-
PHUTH JUTHHY BOJHBI.

Ipumenernue unmepghepenyuu
+ IMposepka kauecTBa 06pabOTKH MOBEPXHOCTEH (0 OMHOH AecATON
JUnHbI BOMHBL, T.e. 107 M). Onpenensercs no HCKPUBICHHIO HHTEP-
(hepeHUMOHHBIX MTONOC.
¢ JIng TOYHOro M3MEPeHHs MOKa3aTeNd NPeJOMICHHUSA Ta30B H ApYyrux
BEILECTB, JUTHH CBETOBBIX BOJIH.
¢ [IpocBemieHKe ONTHKH.

II1. Bonpocel Ha 3aKpenenHe
— Yro nasbiBaercs HHTepdeperuneit Bonn? IIpn KakHX YCTOBUAX IIPOUCXOAUT
370 siBleHHE?
— Kakvie BO/HBI Ha3BIBAKOT KOTEPEHTHBIMH?
— Yro Ha3BIBAIOT PA3HOCTHIO X0/a BOJIH?
— Yro HasbiBaloT uHTepdepenumeit ceera? Ipu kakux ycnopusax ee HabmonatoT?
— CaenaB pUCYHOK, 06BACHUTE HHTEPGHEPEHIIMIO CBETA B TOHKHX ILIEHKaX.
— TlpuBenuTe NpUMepbl PAaKTH4YECKOTO NPUMEHCHUA HATEPDEPEHUMH CBETa.

Jlomauisiee 3agaHune
1. Briyuuts §53;
2. Ipoxabmonats siBneHne HHTEPGEPEHIIK CBETA U CENTATh PUCYHOK B TETPAIH;
3. OTBETHTH Ha BOMPOChI MUKPOTECTA:
CBeToBbIE BONHBI KOTEPEHTHBI, €CITH Y HHX ...
a) COBNAAAIOT aMILTHTYABI;
6) COBNaaIOT YaCTOTHI;



138 naea Iil. 9ITEKTPOMAIHNTHOE MOJIE

B) NOCTOAHHA Pa3HOCTh (a3;
r) COBMA/AIOT YACTOTHI ¥ MOCTOAHHA PA3HOCTb a3,

CBeToBas BONHA XapaKTepH3yeTcA JUIMHOH BOJHBI A , 4aCTOTOH V H CKOpoC-
ThI0 pacripocTparenus V. Kakue u3 3Tux nNapaMeTpoB H3MEHAIOTCA TIpH nepexone
W3 OAHOM Cpelbl B APYryio?

a) TONLKO A ; 6) Tomsko A u V;

B) TOJNBKO V ; r) Tonsko v u V.

IIpuioxenue K ypoky

Ontuka HeoToHa

Ewe B 60-¢ rr. XVII B. HbloTOH 3aiHTEpecoBancs ONTHKON H CAENaJ OTKphI-
THE, KOTOPOE, KakK Ka3aaoch CHauaila, TOBOPHIIO B M0/Ib3Y KOPNYCKY/IAPHOH TEOPHH
cBeTta. DTHM OTKphITHEM OBUTO ABNEHHE IUCTIEPCHH CBETA U MPOCTHIX LBETOB. Pas-
JioxeHue 6enoro cBeTa NMpU3MOii B CreKTp Ob1I0 M3BECTHO O4eHb JaBHO. OHaKo
pa3o6paThcs B 3TOM sBIeHMH A0 HbI0TOHA HUKTO HE CMOT.

VYueHbIX, 3aHUMAIOMINXCA ONTHKOH, HHTEPECOBAJ BOMPOC O MPHUPOJE LBETA.
Hanbonee pacnpocrpaHeHHBIM GBLIO MHEHHE O TOM, YTO Gesblii CBET SABIISETCS
npocThiM. LiBeTHblE 3ke TyuH MOMyYatoTCs B PE3yJIbTaTe TEX HIIH HHBIX €T0 U3MEHE-
1uii. M3yyvas siBnenne pasnoxeHus 6eoro csera B cnektp, HbloTOH npuiwen k 3ak-
JIIOYEHHIO, YTO Oenblii CBET ABIAETCS CIOKHBIM cBeToM. OH npeacTaBseT coboi
CYMMY NPOCTBIX LBETHBIX JTy4eil.

YToOb! NOATBEPAHTH BHIBOA O TOM, UTO GENbIi CBET COCTOMT U3 NPOCTHIX LBET-
HBIX fTydyeH v pa3naracTcs Ha HUX MpH MPOXOKACHHH yepe3 npusmy, HetoTon npo-
BOAHJ ceytouuii onsiT. B 3kpaHe, Ha KoTOpoM Habmonancs CeKTp, AENalIoCh
MaJieHbKOe OTBeTpcTHe. Uepes oTBepcTHE NPOMYCKanHt yxKe He Oeliblii CBeT, a cBeT
ONPCAENICHHONM OKkpacky (rOBOpPA COBPEMEHHBIM A3bIKOM, MOHOXpOMATHUECKHH
ny4ok csera). Ha nyTu sroro myuxa HeloToH CTBHI npu3My, a 3a Heit — dkpaH. YTo
6yner nabmoaaTbest Ha 3kpaHe? PasnokuTCs 1M OAHOUBETHBIN My4OK CBETA B HO-
Bbii CrieKTp MK HeT? OMNBIT NOKa3a, YTo ITOT MY4OK CBETa OTKIIOHAETCS NPHU3MOit
KaK eAMHOE 11€10€, IO ONpPEAENEHHBIM YIIoM. [IpH 9TOM CBET HEe U3MEHACT CBOEH
okpacky. HploTOH nponyckan yepes OTBEPCTHE LBETHBIE JIYYH Pa3NHUHBIX Y4acT-
kOB crniekTpa. Bo Bcex cnyyasx OHM He pasnaraimch, a JIMIIb OTKJIOHAIHCh Ha onpe-
JENEHHBIN Yron, pa3HbIi s nyved pa3THYHOro LBeTa.

IMocne 3toro HetoToH nuiuen K 3aKIH04€HUI0, YTO Oelblit CBeT pa3naraercs Ha
LIBETHBIE JIy4YH, KOTOpbIE ABJISAIOTCS NMPOCTBIMM U NPU3MOHN YXKE HE pa3nararorcs.
Jns kax10ro LBeTa NoKasaTesib MPEJOMICHHA HMEET CBOE OMPEAEIAECHHOE 3Haye-
Hue. 1[BETHOCTB ITHX NTyyeil ¥ X MPEIOMIIAEMOCTb HE MOXKET U3MEHHTBCA «HU
TIPEIOMIIEHHEM, HH OTPA’KEHHEM OT €CTECTBEHHBIX TEJ, MM KakoH-n1u60 HHOM
TIPUYHHO#», — nican HeioToH.

OrtkpsiTHe aucniepcku 6b110 pacueHeHO HEI0TOHOM H GONBLIMHCTBOM €ro Co-
BPEMCHHHKOB W nocsieaoBaTeneit kak (GakT, oATBEPKAAIOUIMIA KOPITYCKYIAPHYIO
Tcopuio cBeTa. C TOUKH 3pEHHs BOJHOBOH TEOPHM TPYAHO ObIIO OOBACHUTH OT-
kpbiTHe HblOTOHA, IOTOMY YTO TEOPHK PacNpoOCTpaHeHHs BONH ele He Os110. [To-
HHMAaHHE TOTO, YTO UBET ONPEACNAECTCS NEPHOIOM CBETOBOH BOJIHbI, MPHULIO 3HA-
yuTenbHo nodxe. Ho naxe eciu Ovl KTO M Joragancs ob 3ToM, TO BCE paBHO HENET-
KO ObLIO NpeaCTaBUTh cebe, MoueMy NpH OTPAXKEHUH H NIPEOMIEHHUH NIEPHOA OC-
TAETCs HEU3IMEHHBIM.
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Pa3sutue BonHOBOH TeopHH cBeTa

B xonue XVIII 8. onTHuecKHMH HCCeI0BAHHAMH 3aHAICH AITHHACKMH yYCHBIH
Tomac I0ur (1773-1829). On Bnepsbie BBEN MOHATHE «HHTEpdepeHLHA» (OT Na-
THHCKHX CJIOB intfer — B3aUMHO H ferio — ynapsio).

BeceMa BeposTHO, 4To HHTepdepennnio KOHr oTkpal, Habnionas 310 ABICHHE
ZU1 ABO/IAHEIX BOJIH. Bo BesikoM ciryyae, onuchiBas 3TO ABJICHHE, OH pPacCMaTpHBall
uHTepdepeHuHnIo BoasHbIX BoMH. On mucan: «Ilpeacrasum cebe, 4To HEKOTOpPOE
KOJTMMECTBO OMHAKOBBIX BOMSHbIX BOJIH JABHIKETCS 1O NMOBEPXHOCTH IVIAZKOTO 03€-
pa C HEKOTOpO#i OCTOSHHOHN CKOPOCTBIO ¥ MOMAJAET B Y3KHI KaHAs, BLIXOAALUMH
u3 o3epa. [IpencraBum cebe Takoe, YTO 1o A CTBHEM APYroii IPHUHHBI 0Opaso-
BAJICA TAKO#H XK€ pAJl BOJIH, KOTOPBIi, KaK H NEPBLIi, JOXOAHT 0 3TOro KaHaja ¢ ToH
*e cKopocThio. Hu OftHH M3 3THX pANOB BONH HE paspyuIMT APYroro, a MX AcH-
cTBHE coenuHATcA. Ecnu oHM BCTynaioT B KaHan Tak, 4To rpeGHM oaHOro pana
COBNAJAIOT C rPeOHAMH ApYroro, To obpasyercs psad BOJIH C YBEIHYEHHBIMU rpeb-
Hamu. Ho ecnu rpe6Hu ognoro psajsa 6yayT cooTBETCTBOBATh BNaanHaM APYroro,
TO OHH B TOYHOCTH 3ATIONHAT 3TH BIaZIWHbI H NIOBEPXHOCTD BOALI OCTAHETCS IMal-
koii. 51 nonarato, 4To nono6HsIe 3 peKTH UIMEIOT MECTO BCAKHIA pa3, koia nono6-
HbIM 00pa30M CMELIMBAIOTCA ABE YaCTH CBETA. 3TO ABJICHHE A HA3bIBAIO 3AKOHOM
HHTEepdepeHLIU CBETaY.

Pesynbrarsl cBoux HccnepoBanuii o onTHKH FOHT H00XHT Ha y4eHOM 3acele-
HuH JIOHIOHCKOTO KOPOJIEBCKONO OOIIECTBA, a TaKXkKe onmyOnikoBan ux B Hauane XIX
B. Ho, He cMoTps Ha y6eauTenbHoCcTh pabot OHra, HUKTO HE XOTeN MX NPH3HABATh.
Benp npusHars npasoTy BeiBoAoB KOHra 03Hayano 0TkasaTsCs OT MPHBbIYHBIX B3MA-
JI0B H, KPOME TOFO, BBICTYITHTB NPOMTB aBTopuTeTa HoloTona. Ha 310 noxka eme Huk-
TO, KpomMe camoro FOHra, He pewancs. Ha pa6ots OHra He 06paThiy BHHMAaHHS, a B
ne4ary Aaxe NOABWIACH CTaThA, COfEpKalLas rpyOrie Hanmaaku Ha Hero. Kopnycky-
JsipHast TEOPHSA CBETA IO-TIpeKHEMY Ka3astach Hemokone6HMoi.

DpaHuy3CKHii MHXEHEp, CTaBLIXH BRAOCHEACTBMH 3HAMEHMTHIM (DH3HKOM,
Oriocten ®penens (1788-1827) nauan 3aHMMATBCA H3YUCHHEM ABICHHUI HHTEpP-
¢epenuun u gudpaxkumu ¢ 1814 r. Ou He 31an o paborax IOHra, Ho nogo6HO eMy
YBHJIEJ B 3THX SABNEHHAX JIOKa3aTENBCTBO BOJTHOBOH TEOPHH CBETA.

[Nocne OTKpbLITHA ABNCHHA ABOHHOIO JIyHCNPETIOMICHHSA H NIOJIAPH3ALIMH CBETa
€O37a10Ch TaKoe MosioxkeHHe, koraa KOHr u dpenenb NpekpacHo OObACHUIIH ABJIE-
HHe MHTepdepeHUnH U I1(PaKLIMH, NOAbL3YACh NPEACTABNCHUAMH O BOMHOBOMH
npHpoae CBETa, HO He MOINIH OOBACHHUTL monspu3auuio ceera. IOHr u ®penens
NPULLIA K YOeXKACHHIO O HEOOXOMMMOCTH CYHMTATh CBETOBBIC BOIHBI HE MPOROIb-
HbIMH, a nonepeuHbiMu. Ho ysie 6110 H3BECTHO, UTO MONEPEUHbIE BOIHBI MOTYT
CyWLIECTBOBATH H PaCAPOCTPaHATBLCA TONBKO B TBEPABIX Tenax. [ToaToMy admp Hyx-
Ho 6bI10 paccMaTpHBaTh kak TBepaoe Teno. Ho a¢up Beab OueHb «TOHKaAs Cpeaar,
ropasao 6onee «ToHKas», yeM Bo3ayX. OH He OKa3bIBAET HUKAKOTO CONPOTHRICHHS
JBXEHHIO B HeM Ten. IlnaHeTsl, Hanpumep, ABHXYTCA B 3¢Hpe, HE NCTILITHIBAA
HHMKAKOro COnpoTHBIeHHA. Kak e MoXHO cunTaTs 3GHp TBEpABIM TENOM?

OaHaKo MOCTENEHHO, He CMOTPA Ha BCE TPYAHOCTH, CTOABLLIHE Nepes THIoTe-
30H O ONEPEYHOCTH CBETOBLIX BOJIH, BOJIHOBAs TEOPHA CBETa Hayasa nobexaars 1
BBITECHATH KOPIYCKYJIAPHYIO TEOPHIO CBETA.

B 1864 r. Makcsemn BbICKa3all runote3sy 00 31eKTpOMarHMTHON NPUPOJE CBe-
Ta. CrycTs noutn ABaxuarh net [epu noarsepaun ee Ha omnsite. [locne 3Toro mne-



140 Tnaea lll. SIEKTPOMAIHNTHOE [1ONE

pea ¢u3nkaMu BcTasna npobiaemMa NOCTPOMTH TEOPHUIO 3dupa, koTopas faBaia Obl
o0bscHEHHE JNEKTPUYECKUM H MArHUTHLIM SBJICHHUAM, a 3HAYUT H ONTHYCCKHUM.
b0 co31aHO MHOTO TEOPHii, HO HH OJIHY U3 HUX HE NIPU3HAJIH YIOBIETBOPHTEb-
Hoi. [TosBuIOCH 1aske MHEHHUE O HEBO3MOXHOCTH NOCTPOECHHS Takol Teopuu. Tak
Zie10 NPOAOIXKAIOCh X0 BOSHHKHOBEHHS TEOPHH OTHOCHTENILHOCTH, KOTOpas 1o-
KOHYHM/IA ¢ 3UPOM H NPHBENA K HOBBIM NPEACTABIEHHEM O CYLIHOCTH EKTPO-
MarHuTHbIX, @ BMECTE C 3THM, H ONTHYECKHX ABRJICHHH.

Ypok 46
INeKTPOMATHHTHAS NPHPOIA CBeTa

Uenu ypoxa:
Aatb yualuMcs npeacTaBlIeHHe O CBETE Kak 7IEKTPOMArHHTHO# BOJTHE.

Xozx ypoka

1. ITpoBepka nomaunero 3aganus, NoBTopeRue

— Kakue n8a B3r1s1a Ha npHpoay CBeTa CyIIECTBYET C JABHHX nop?

~ B uem 3aknrouaercs cyTb onbita KOHra, 4To 3TOT ONBIT AOKA3HIBAET M KOITIA
nocTasnen?
Kak nposonuncs onsIt, H306paxeHHblii Ha puc. 143 a) yueGHuka?
— Hons3syace pucynkom 143 6) yuebuuka, obbsicHuTe, No4eMy Ha MBUILHOH
TUICHKE MOABJIAIOTCS YEPEAYIOIHECS NOJIOCH?
o nokassisaet onbIT, n30Gpaxennblii Ha puc. 143 a) yubennka?
Y710 MOXHO CKa3aTh 0 YacTOTe (MM JUIMHE BOTHBI) CBETOBbIX BOJIH Pasiuy-
HBIX LBETOB?

IL. KparkoBpemennas ;1aGopatopuas pa6ota

Obopyoosanue:
JlBe YMCTble CTEKNAHHDIE IACTHHKM HEGONBILOTO pa3Mepa, CONOMMHKA AUiA
BBIAYBAHUA MBUILHBIX MY3BIPEHi, IPOBONIOYHOE KOJBLO, PACTBOP MbLIA.

IIopaook evinonnenus pabomot:

1. UucTbie CTEKISHHBIC MIIACTHHKM NIONOKHTE APYT Ha APYTa, HOPHXMUTE, B OT-
PaXEHHOM CBETE HAa TEMHOM (one nonumTe (0COGEHHO, N0 KPasM) LBETHBIC HH-
TepdepenunoHHbie nosockl. Briaennte 0cobeHHOCTH HaGIIONAEMOro ABIEHHUS'
NOCTOAHHAs KapTHHA MM HET, €CTb JIM MAKCMMYMBI, OKPAILEHbI JIH TIONOCHL. Bua
KapTHHbI 3apHCYHTC, BBINOIHHUTE PHCYHOK C 0GbACHEHHEM MeToa 06pa3oBaHus
KOTEepeHTHBIX HCTOUHMKOB cBeTa. M3yunTe, npu kakux ycnosusx untepdepeHun-
OHHas KapTHHa u3mensercs. [lonyuaerca nu onsIT B NpoxossiueM ceere?

2. [NonyunTe MBUTLHYIO MIIEHKY HA IPOBOJIOYHOM KOMbBLE W MBUILHbIE ny3blpH.
Kak nokasars, uto u B 3TOM cyuae nabmonaercs UHTEphEepEeHUMOHHAsA KapTHHA?
Otnuyaetcs N1 OHa OT KapTHHBI B ONBITAX € IaCTHHKaMu? B kakoM cBeTe Habo-
Jaercs uHTepdepenuronnas kaptuaa? O ueM roBOPHT H3MEHEHHE BUAA NONIOC Ha
MBUIbHOI MIeHKe?

I11. HoBblii MaTepnan
B XVII Beke nouTH oHOBPEMEHHO HayaiH CBOE CYLIECTBOBAHHE COBEPLIEHHO
Pa3sIUYHBIC TEOPHH O TOM, YTO TAKOE CBET, KAKOBA €ro MPUpPOAA.
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Hp10TOH npuaepKUBaICs KOPIYCKYISAPHOH TEOPHH, COTNIACHO KOTOPOii CBET —
9TO NOTOK YacTHIl, HAYIIMX OT HCTOYHHKA BO BCE CTOPOHBI. [TOHIEHC e yTBepXK-
Jlan, uTo CBET — 3TO BOJIHBI, PACHPOCTPaHSIOWHECA B 0c000M, rUnoTeTHecKoH
cpene — 3¢upe, 3aN0HAIOLINM NPOCTPAHCTBO M MPOHHUKAIOLIHM BO BHYTPb TeNa,
Bcex ten. O6e TeopHH JUIMTENBHOE BpEMs CYLIIECTBOBANH NapaniensHo. Hu onHa
M3 HUX HE MOIJIa O[IEPXKaTh PELIHTENbHYIO Nobexy.

Taxoe Heonpee/IEeHHOE MONOKEHUE OTHOCHTENILHO NPHPOABI CBETA JUTHIIOCH JI0
Hauana XIX Beka, xorma GbUIH M3yueHbl ABIEHUA HHTEphEpeHUMH U andpakuuH
(ornbaHue CBETOM NPENATCTBUA). ITH ABIEHUA NPHCYIIH TOIBKO BOTHOBOMY JIBHIKE-
Huto. Pabotamu Makcsenna Gbud 3aJI0KEHBI OCHOBBI 3IEKTPOMArHUTHOH TEOPHH
cBeTa. B 0CHOBE 3neKTPOMarHUTHON TEOPHH CBETA NEXKHUT (aKT COBNAAEHHA CKOPOC-
TH CBETA CO CKOPOCTBIO PacMpOCTPAHEHHUS EKTPOMArHUTHBIX BOMH. U3 Teopum
MakcBenia BbITEKa10, YTO 31EKTPOMAarHUTHBIE BOJIHBI nonepevHbl. K ToMy BpeMenn
66110 U3BECTHO, YTO CBETOBbIE BOJHBI MONEPEYHb! (IKCIIEPHMEHTANBHO AOKA3aHO).
[Tocne axcnepumenToB I'epua Teopus cBETa NONY4HIa IEPBOE IKCIIEPHMEHTANBHOE
NOATBEPXKACHHE. Bb0 N0Ka3aHO, YTO HIEKTPOMArHUTHBIE BOJIHbI TPH CBOEM pacmpo-
CTpaHeHHH OOHAPYKHBAIOT Te XKe CBOHCTBA, YTO K CBETOBbIE. CBETOBBIE BOJIHbI — 3TO
INEKTPOMArHUTHBIE BOMHBI. B anexrpomMaruuTHO#H BoNHE BekTophl £ u B nepnen-
IMKYRApHEI ApYT ApyTy. B ecTecTBeHHOM CBeTe KonebGanus anexrpHueckoro nosis E
M MarHUTHOM MHAYKUMK B MPOMCXOMAT NO BCEM HAMPABRIEHHUAM, NIEPNEHANKYNAD-
HbIM HaNpaB/ICHHUIO PACIPOCTPAHEHHUS BOJHbL. '

Ognako B Hauane XX Beka, OKa3aioCh, YTO MPH M3MYYEHHH M MONIOLIEHHH
cBeT BefeT cebs noao6HO NOTOKy uactul. beun oGHapyXeHbl KBAHTOBLIE CBOIA-
cTBa cBeTa. CBET HMeEET KOPNYCKYIAPHO-BOJHOBbIE CBOJicTBAa. KBaHTOBBIE M BOII-
HOBBIE CBOHCTBA HE HCKIIIOYAIOT APYT Jpyra, a JOMONHAT. BonHoBele cBoiicTBa
fipye NpOoABIAIOTCA NPH MaJbiX YaCTOTaX M MEHee APKO NpH 6ONbILKX.

IV. Bonpocel Ha 3akpensienne

— B BHJ€ KakuX BOJIH yueHble npeacTasasim cebe ceer B Havane XIX B.?
Yem 6b1na BbI3BaHA HEOOXOAHMOCTD BbIJIBUXKEHHUS THIOTE3b! O CYILECTBOBA-
HMH CBETOHOCHOTO 3¢dupa?
Kakue npeanonoxenus o npupoae csera 610 caenano Makcsennom? Ka-
KHe o0LLME CBOIICTBA CBETA H 3IEKTPOMArHUTHBIX BOJIH ABUIMCh OCHOBaHH-
€M JUTA TAKOTO NPEATIoNoxKeHNn?
Kak Ha3bIBaeTCA 4acTHIIA HNEKTPOMAarHUTHOTO U3Ny4eHHs?

JlomauiHee 3axaHHe
1. IpounTatsb M BLIyYHTh §54;
2. OTBETHTL Ha BOTIPOCH MUKPOTECTA:

3apseHHas 4aCTHIA H3/Iy4aeT 3/IEKTPOMarHUTHBIE BOJIHAI B BAKYYME ...

a) TONBKO NMPU ABHXEHHUH C YCKOPEHHEM;

6) TonbKO NpH ABUXKEHHHU C MOCTOAHHON CKOPOCTBIO;

B) TOJILKO B COCTOSIHHH TTOKOA;

T) KaK B COCTOSIHHH MOKOS, TaK H TIPH JIBMIKCHHH C MOCTOSHHON CKOPOCTBIO.

IMpu pacnpocTpaHeHHM CBeTa B BakyyMe B BHUIE EKTPOMArHHUTHOMN BOJHBI
CYHMTAETCA, YTO B MPOCTPAHCTBE PACNPOCTPAHAETCS ...

a) Tonbko koneGanus BekTopa E ;

6) TonbKo Konebanus BexTopa B ;

B) konebanus BextopoB £ u B ;

r) xone6aHHA HEBMAMMOIA cpeabl — 3¢upa.

I



fasalV
CTPOEHUE ATOMA U ATOMHOIO ALOPA.
UCnonb30BAHUE SHEPI'U
ATOMHbBIX AQEP

Ypoxk 47
Mogaeau atroma. Onbit Pe3zepdopaa

Lens ypoka:
To3HaKOMHUTE yyatMxcs ¢ AAEPHON MOAENbIO CTPOEHHUSA aTOMa.

Xon ypoka

1. HoBb1ii maTepnal

I'mnotesa o ToM, 4TO BCce BELIECTBA COCTOAT M3 GOJILLUIOTO YHC/Ia aTOMOB, 3aPOIHM-
J1ach CBBILLC ABYX ThICsueNeTHI ToMY Hazan. CTOPOHHUKM aTOMHYECKOH TEOPHH pac-
CMAaTPUBAIIY ATOM KaK MeJIbYaii iy o HEAETUMYIO YaCTHILY H CYHTalIH, YTO BCE MHOIO-
obpasue MHpa ecTb He YTO HHOE, KaK COUETaHHE HEH3MEHHBIX YaCTHIL-aTOMOB.

Mozuuus Jemoxpura: «CyLIecTBYET NIpeaen AeJICHUA aToMay.

[Mosnumns Apucrorens: «JlerMMocTs BelecTBa OeCKOHEUHAY.

KoHxkpeTHbIe npeacTaBieHns 0 CTpOEHHH aTOMa Pa3BUBAJIUCH TI0 MEPE HAKOI-
neHus ¢usnkoii dhakToB 0 cBoiicTBax BemiecTBa. OTKPLUIH MEKTPOH, HIMEPHITH
cro 3aps ¥ maccy. Mbicnib 00 3IEKTPOHHOM CTPOEHHH aTOMa, BNEPBBIE BLICKA3aH-
nyto B. Bebepom B 1896 rony passun X. JlopeHu. MIMeHHO OH co3pan J/1eKTpoH-
HYIO TEOPHIO: EKTPOHBI BXOLAT B COCTAB aTOMa.

Onupasch Ha 3TH oTkpbITHA, [K. ToMcoH B 1898 1. npeanoxun Moaens atoma
B BHJIC NOJIOKHTEJILHO 3apshKeHHOro wapa paguycom 107 M, B koTOpoM «rniaBa-
10T JNIEKTPOHBbI, HEATPAIHIYIOILME NONMKUTENbHEI 3apsa.

DKcllepuMeHTalibHas NpoBepka Mozenu TomcoHa Obula OCYLECTBIEHA B
1911 r. anrnuiickum dusnkoM 3. Pesepdopaom. [Iponyckas nyuok & -yacTHu (3apsan
+ 2e, Macca 6,64 - 1072 kr) yepes ToHKYIO 30n0TYH0 onbry, D. Pesepdopn obHapy-
MHJ1, 4TO KaKasg-TO YacTh YaCTHIL OTKJIOHAETCA Ha JOBONBHO 3HAYHTE/bHBIH yros ot
CBOCTO NIEPBOHAYANbHOIO HANPABICHHS, 3 HEOOMbILAS YaCTh O -YaCTHLI OTPAKACTCH
ot poneru. Ho, cornacHo Monenu aroma TOMCOHA, 3TH (¢ -4acTHLbI IPH B3aUMOJICH-
CTBMH C aTOMaMH (OJIbTH JODKHBI OTK/IOHATHCS Ha Maslble yIibl, nopsaka 2°.
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Pesepdopa mokasai, uto Mozieb TOMCOHA HAXOAUTCS B MPOTHBOPEYHH C €TI0
onsitamu. O60611as pe3ynbTaThl CBOMX OMBITOB, Pesepdopa npeaiokus saepHyto
(nnaHeTapHy10) MOZEb CTPOCHHA aToOMa.

1. aToM MMeeT AApo, pasMEPBI KOTOPOTO MaJIb! MO CPABHEHHIO C pa3Me-
paMH caMoro aToma;

2. B AApe CKOHLICHTPHPOBAaHa MOYTH BCA Macca aToMa;

3. OTpHUATENbHBIH 3apAl BCEX IEKTPOHOB PacnpeleNicH MO BCEMy
o0BeMy aToMa.

I1. Bonipochl Ha 3aKpeneHse
— B ueM 3akmodaercs cywHoctb Moaenn Tomcona?
— Hayeprure u o6sacHATe cxeMy onbiTa Pesepdopaa no paccenBanuio & -ya-
crull. Yro HabGnonaem B 3TOM onbrte?
— O6BscHHUTE NPHYHHY pacCeHBAHHA O -HaCTHL] aTOMAMH BEILIECTBA.
— B uem cymHocTs ruranetapHoii Monenn aroma? Haueprute u oGbsachuTe ee
cxemy.
JlomauiHee 3a1aHHe
IlpounTate 4 BeIy4HTh §56.

Ypok 48
PaanoakTHBHOCTh. PainoakTHBHbIE MPeBpaLleHUsl AaTOMHBIX siAep

Lens ypoka:
Jatb yyaluMmcs npeacTaricHie O paJHOaKTHBHOCTH.

Xon ypoka

I. Ilposepxa noMalHero 3ananus, NOBTOPeHHe
— Yro npeacraBnseT coboii aToM COrMacHo MOZeNH, MpenoxeHHoit TomcoHoM?
— Kak npoBoauscs oneIT no paccrosHuio o -yactiu?
Kakoii BbiBon Ob1n1 cnenan PesepdopnoM Ha OCHOBaHHH TOTO, HTO HEKOTO-
phle O -4acTHLbI IPU B3aUMOAEHCTBUHU ¢ $ONbroil pacceMBaUCh Ha 60Jib-
LIHE yIribl?
Yo npeacrasnseT coGoi aTom COrnacHo AAEPHOH MOJIENH, BbIABUHYTOH Pe-
3epdoprom?
Paccxaxcm‘e, KakK npoxoaiaTr ¢ -4acCTHLbl CKBO3b aTOMbl BELUECTBA COITIACHO
sACpHOIt MozeNH.

II. HoBbiii maTepuan

OTKpbITHE €CTECTBEHHOM paZHOaKTUBHOCTH — ABNIEHHE, JOKA3BIBAIOILEE CIIOXK-
HBI COCTaB aTOMHOTO Apa, NPOH30LLIO Gl1aroaaps CYacTIMBO# Cly4aifHOCTY.

Bekkepenp 06HapY )W, YTO XHUMHYECKHI 3EMEHT YpaH CaMOMIPON3BOJILHO
(T.c. 6e3 KaKHX-1THGO BHEWHHX BO3AEHCTBHI) H3Ty4aeT paHee HEBUIUMBIE NTyYH.
Hayanuce uHTeHCHBHEIE HccnenoBaHusa. OGHApYKHIIOCH, UTO W3TyYEHHE YPaHO-
BBIX COJIEii HOHU3HPYET BO3AYX H Pa3peXaeT EKTPOCKOIL.

BbL10 ycTaHOBIEHO, YTO MHTEHCHBHOCTD H3JLy4€HHsA ONPEENACTCA TONBKO KO-
JIMYECTBOM ypaHa B Npemnapare H COBEPILECHHO HE 3aBHCHT OT TOT0, B KaKHE COe/iH-
HEHUsA OH BXOAUT. CBOHCTBO NpuCyLIe XHMHUYECKOMY JJIEMEHTY ypaHy.
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1898 r. Mapus CritonoBckasi-Kropu (18671934 ) Bo dpanuuu 1 apyrue yueHble
o6Hapyxuau n3nyyeHue Topus. B nanbHeiieM maBHbie YCHIHA B TOMCKaX HOBBIX
anemeHToB ObLTY npeanpuHsTel Mapueit Cxonosckoii-Kropu u ee myxem [Tbepom
Kiopu. Camo e sBiaeHHE CaMONPOU3BOBLHOTO H3iTyueHHs ObIIo Ha3BaHO Cynpyra-
mu Kropu paquoakTMBHOCTbI0. BriocneacTBHH GbUTO yCTaHOBIIEHO, YTO BCE XMMH-
YECKHE IEMCHTBI € TOPSAKOBLIM HOMEPOM 6osiee 83 ABNAIOTCSA PaaHOaKTHBHBIMH.

1898 r. noaBepras paJl0aKTUBHOE M3NYHECHHE AEHCTBHIO MArHWTHOIO NOA
3. Pesepdop Bblaenu ABa BUAA H3NTYUEHHS: O -y4H (TKENbIE NONOKUTENbHbBIE
3apAKEHHBIE YACTHLbI, Apa aTOMa renus) U B -myuu (OTpHLATENbHO 3apAXKeHHbIE
vactuuel). B 1900 r. [1. Buxnapa oTKpeln ¥ -nyun — HEHTPabHOE U3NyYEHHE, TAE
Macca MoKosl paBHa HYJIIO.

OTH TPH BUAA U3JTyYEHHUS OUYEHDb CHIIBHO OTIMYAIOTCS APYT OT ApYyra no NpoHH-
katowel cnocobHocTy. HaumeHslue#t npoHukarolei cnocobHocTbio 061anaoT
o -nyun. Cnoit 6yMaru TonuHoi okono 0,1 MM u1s HUX yxKe Henpo3paueH. s
B -nyueii Henpo3pa4HOii ABISETCA ANFOMHUHMEBAs TUIACTMHKA NPH TOMIIMHE He-
ckonbko MuuiumerpoB. HauGonbiuel npoHukaiouieit cnocobHocThio 06nanaior
¥ -Jly4H, CJIOH CBUHLA TOJILIMHOMN | CM He ABNAETCS U HUX HENMPEOJ0IMMON Mpe-
rpaioi.

[To cBOMM cBOlicTBaM ¥ -7yuu HANOMHUHAIOT PEHTIEHOBCKHE. DTO JIEKTpOMar-
HUTHBIC BOJIHBI C AIMHO# BonHbI OT 107* cM 10 107" oM.

IMpotue Bcero G110 IKCIEPUMEHTHPOBAT ¢ 3 -TydaMH, TaK KaK OHA CHIIBHO
OTKJIOHSUIHCh KaK B MarHMTHOM, TaK U B aneKTpuueckoe nose. [1pu ncecnenosannn
6b110 yCTaHOBIIEHO, UTO OHH NPEACTaBIAIOT CO0O0i HE YTO HHOE, KaK 3JEKTPOHBI,
JBHXKYLUHECS CO CKOPOCTAMM, O4EHb OJIM3KMMH K CKOPOCTH CBETA.

TpyaHee oxa3anock BbIABUTL Npupody o -4acTull. OKOHUATENbHO 3Ty 3aaauy
pewun Pesepdopa. o -4acTHibl 0Ka3anHCh AAPAMH aTOMa resus.

YT0 ¢ NPOMCXOAUT C BEILECTBOM NPH palHOAaKTHBHOM H3TyueHUH? Yike B ca-
MOM Hayasle HCCIeA0BaHHA paIHOaKTHBHOCTH 0GHaPYXHIOCh MHOTO CTPAHHOTO H
HEeoObI4YHOTO.

Bo-nepBbix, yniuBHTENBEHOE MOCTOSHCTBO, C KOTOPBIM PaTHOAKTHBHBIE YTEMEH-
Thl UCTIYCKAIOT H3My4eHus. Ha npoTaeHUH CyToK, MECALEB, JIET HHTEHCHBHOCTD
U3Ty4eHHS 3aMCTHO He H3MeHseTCa. Ha Hero He Oka3bIBaeT BIMAHHE HArpeBaHHE
MU YBEIHUYEHHE NABICHHUS, XHMHYECKUE PEaKUHH B KOTOPBIE BCTYNAn paaHoaK-
THBHBIH MEMEHT, TaK ke He BJIUAIHM Ha MHTEHCHBHOCTD H3/Ty4YeHHS.

Bo-BTOpBIX, PAIHOIKTHBHOCTL CONPOBOKAAETCA BbIACICHHEM JHEPTHH, H OHA
BbIAEAAETCA HEMpPepbIBHO Ha MPOTsHKeHUH pana net. OTkyna xe bepercs 3Ta sHeprus’?
[Tpy pan1OaKTUBHOCTH BELICCTBO UCTILITHIBACT KAKHE-TO NYOOKHe U3MeHeHHs. BbLio
clIeNaHo NPeAnooXKeH e, YTO NPeBpaLLeHHS IPETePreBalOT CaMH aTOMBL.

B nansHelmem 65110 00HapyXeHO, YTO B pe3y;1bTaTe aTOMHOTO NPEBPALLEHHS
obpasyeTcs BELecTBO COBCPIUEHHO HOBOTO BH/1a, MONTHOCTBIO OTIMYHOE 110 CBOMM
q)HBH‘-lCCKHM H XHMHUYECKHM CBOMCTBaM OT NEpBOHAYAJIbLHOIO. TO HOBOC Belle-
CTBO, OAHAKO, CAMO TaK € HEyCTOHYMBO M UCTIBITHIBAET IIPEBPAILIEHHS C HCTTYCKaA-
HHEM XapaKTEPHOTO PaJHOAKTHBHOTO H3TyUEHHS.

JlomauiHee 3a]aHHe

1. §55, 57,

2. BoinoaHuTh ynpaxHeHue 43.

3. OTBeTHTH Ha BONPOC:
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MoxH
anx nope ;)T g: S:H;ret{oacxue Jy4H, NPUMEHAEMBIE LA OOHAPYKEHUSA BHYTPEH-
JC/Hit, 3aMEHHTE FaMMa-JTy4amu
I , HICITyCKaeMBbIMH Tpenapat
HCKYCCTBEHHO#H paioakTHBHOCTBIO? (Omeem: MOXHO.) perapTon ¢

IIpuaoxkenue K ypoxy

A 5 Lekxepens Anmyan Anpu

pormn C?la: n:;::;?ené - Q)g‘aﬂuyzcxuﬁ ¢du3uk, ponunca 15 aexadbpa 1852 rona
e. CoiH Anexcanapa OMoHaa bekk ,
epensi, NpOoCIaBUBLIErocs

CBOMMH MccnefoBaHHAMH pocdope :

cueHUMH. bekkepenu: oTell, ChiH

¢ : , M e — KHIH
Haﬁ?’:e {panuysckoro ecrecrsoucnbitarens Kiosbe, npudamiexauem Hauuo-
OMY MY3€H0 €CTCCTBEHHOHU UCTOPHH. B atom nome AHpH H cacnan CBOC BE-

OKOHUYAHHH KOTOPUN pacsancuag
10cKa Ha dacane :
BCKOPE €ro0 TIOCTHUITIO TOpE: YMEpiia €ro  Ha acate miacuT: B naGopatopun npu-

1ioM MCatoM, GyaynIuM HeTBepThiM (usHkom BekkepereM, nepeeskad f26.roa.
Myxeii eCTECTBEHHOH HCTOPHH. Chauana oH paboTaeT perneTuTopoM TlonuTexHu-
yeckoii IKonbl, a ¢ 1878 rona, nocne cMepTH A€Aa, CTaHOBHMTCS aCCHCTEHTOM CBO-
ero oTLa.

B 1888 roxa AHpH 3alMLIaET AOKTOPCKYIO JMCCEPTALMIO W BEIET BMECTE C
OTLIOM Pa3HOCTOPOHHIOIO HAYHYIO paborty. Yepes roa ero n30upaloT B AKaiEMHIO
nayk. C 1892 rona oH CTaHOBHTCH npodeccopom HalroHaIbHOTO Mys3es ecTe-
CTBEHHOH HayKH.

OcHoBHbIE paboThI MOCBALIEHB! ONTHKE (maruuToonTHKa, GocdopecucHIMS,
UH(ppPAKpacHLIE CIIEKTPEI) U PanyOaKTHBHOCTH. B 1896 roga u3yuas aeicTBue pas-
NHUHBIX JIOMHHECUMPYIOLIUX BEIIECTB HA $OTONACTHHKY, B HaCTHOCTH conei
ypaHa, OTKPbL1 HEH3BECTHOE M3TyueHHe, Npucyliee caMoii ypaHOBOH COH M HH
4ero obluee He UMEIOILEe C JIOMUHECHUPYIOLHM nanyueHneM. JTO sBIEHHE Ca-
MOMPOM3BONLHOTO M3NyUCHHA CONAMU ypaHa nyueit 0co6oil NpHPOALI 6b110 Ha-
3B8aHO PaZAMOAKTHBHOCTDLIO. ’

TMponyckas [ -nyun uepes fepeceKalolMect MMEKTPUICCKOE H MAarHHUTHBIE
TIoJsi, epBbIil H3MEPHII OTHOLIEHHE 3apAfa K macce [ -4acTHll M YCTAHOBHI, HTO
OHO TAKOTO XK€ TOPAAKA; KaK U [l 1aCTHL xaromusix myumei (1900 r). OOHapy-
seun B 1901 roay (nesasucumo ot I1. Kiopy) pusuonoruieckoe neicTBHE paano-
AKTHBHOIO M3/Iyu€HHS, a TAKKe cnocoGHOCTH MOHU3NPOBATh ras3.

3a OTKpLITHE ABACHNA ecTeCTBEHHOH PaJMOaKTHBHOCTH ypana Bekkepenb B
1903 roay 6bln yAOCTOEH Hobenenckoit npemuy. Obnanarenb BCEX 3HAKOB oTIHU-
yus [Napuxckoit AkaaemMnuu HayK, Unen JIOHAOHCKOTO KOPOJICBCKOTO obiecTBa.
Tletom 1908 rona akaneMus u3bupaer ero HEMpPEMEHHBIM CEKpPETapEM ¢hu3nuecKo-
ro OTAENEHHS.

Omxpoimue peHmzeno8CcKux ayueit
OTKpPBITHE PEHTIEHOBCKUX nydeit NPOU3OLLIO B 1895 roay. CoobuieHue 00 ot-
KpBITHH JaTHPOBaHO 28 nekaOps. Bosee nonyTopa MECALCE yueHblit TWATENBHO
HCCIICAOBAN HEBEIOMBIE y4H. EMY ynanoch yCTaHOBHTS, YTO OHM BO3HHKAIOT TaM,
rae cTeHkyn TPYOKM CHIIBHO (ioopecunpyioT Mo yhapamH KaTOAHbIX nyueii. B
noneaenbhuk 20 susaps 1896 roxa AnpH [TyaHKape Ha 3aCeiaHuu INapwickoit Aka-
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JeMHH paccKasali 06 OTKPBITHH HOBBIX JIy4eH, POAEMOHCTPHPOBAJ PEHTI€HOBCKHE
CHHUMKH M BbICKa3aJl NPEATNIOIOKEHHE, UTO PEHTTEHOBCKOE M3/Ty4E€HHE CBA3AHO C
taroopecueHUMeN U, BO3MOXHO, BO3HHKAET BCETAA B IIOMHHECLIMPYIOLIMX Belle-
CTBax, W HUKAKOit KaTonHOH Tpy6KH A4 nonyueHus X-syydeit He HajIo.

Cpenn yuactnukoB 3acenanus 6bu1 AHpH Bekkepens. OH pewnn npoBepHTh
runotesy Ilyanxape. Ewe B despane 1896 roma [llapne AHpu neMOHCTpHpOBA
AeicTBHE (GIIOOPECUHPYIOLIEro CEPHUCTOrO UHHKA Ha GOTOIIACTHHKY, 3aBEpHY-
TyIO B 4epHy0 Gymary. Bekxepenb pelumi HCNonb30BaTh cOnM ypaHa. OH B3I H3
KONISKIMK MHHEPAJIOB CBOETO OTLA ABOHHOI cynbdar ypanuna kanus. OGepHys
(oTonnacTHHKy uepHO# GyMaroii, OH MONOXKWM Ha Hee META/LTHYECKYIO MTACTHH-
Ky TIPHYY/UTHBOH GOPMBI, HOKPHITYIO CJIOEM YPaHOBOH COJIH, H BBICTABHI Ha He-
CKOJIBKO 4acOB Ha APKHUH CoHeuHbii cBet. [Tocse nposBieH s MIacTHHKY i
6b110 OTYETIMBO BUAHO H300paXKEHHE MET ii cs. Ho ocro-

LM O CBOEM OTKpPBITHM.
s flﬁ;::::; gug{l)(m dkcnepumentos Bekkepens war 3a marom'onponepran THITO
- UKa3anocs, 4To 1yun MoryT ue :
NyCKaTh TOMBKO coeqy
Ha — 3TO ypaHoBbIe Myyw, uny N
, Tyun Bexkens, kak ux noro
ha- s M CTaJIM Ha3bIBaTh. OHK
(c:?litzrg:{oumuposarb BO3NyX M paspsxkaTh 3apsmkeHHbIi AIEKTPOCKOI,
o poco6 OCTh YPaHa UCTyCKaTh JTyuu He ocnabepau Mecauamu. 18 mMas 1896
Penb co Beeit onpenenennoctsio KOHCTaTHPOBAN HaJMYHe 3TOH crio-

5 Ypok 49
KCIepUMeEHTaIbHBIE MeToabI HCCNenoBaHHUst yacTH

Uens ypoxa:

IMosuakomuTs y
YalUMXCAd C IKCne;
wacTuy, PHMEHTANBHBIMU METOAAMH HCCJIeI0BaHUSA
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Xon ypoka

1. TlpoBepka noMauIHero 3aaHus, NOBTOPEHHE
— B yem 3akm04anoch OTKpLITHE, caenalHoe bekkepenem B 1896 rony?
— Kax cranu Ha3piBaTh CIOCOGHOCTb aTOMOB HEKOTOPBIX XHMHUYECKHX JIEMEH-
TOB K CAMOIIPOH3BOJLHOMY H3JTy4€HHIO?
~ Kak Gbuti Ha3BaHEI YaCTHIBI, BXOMALINE B COCTAB PATHOAKTHBHONO H3TY4EHHA?
— O ueM CBUIECTENLCTBYET ABREHHE PANHOAKTHBHOCTH?
YTo NpOHCXOIMT C paayeM B pe3yisTare ¢ -pacnana?
Kaxkas yacTh aToMa — 4Xp0 WM EKTPOHHAA 060/104Ka — PETEPNECBAIOT H3-
MEHEHHS MPH PafiHOaKTHBHOM pacnaze?
3anuuMTe peakuMIo o -pacnaza pagusa H OObACHHTE, YTO 03HAYACT KaXAbIH
CHMBOI B 3TO# 3aNHCH.
Kak Ha3blBalOTCA BEpXHEE H HUXKHEE YHCHa, CTOAME nepes OyKBEHHbIM
o6o3HaueHveM neMenTa?
Yemy paBHO MaccoBo€ 4uciio?
Ha npumepe peakuuu o -pacnana pamus oGbACHHTE, B YEM 3aKITIOYAIOTCS
3aKOHBI COXpAHEHUs 3apA/a (3apsaA0BOro YMCiIa) H MacCOBOTO uucha?
Kaxoii BbIBOJ ClleROBaN U3 OTKpHITHSA, caenanHoro Pesepdopaom n Connn?
Yto Takoe paaHOaKTUBHOCTH?

I1. HoBbiii MaTepHnan

J\1s u3ydeHHs aaepHbIX sBIeHui ObUIM pa3paboTaHbl METOABI PErHCTPALHH
3/IeMEHTAPHBIX 4acTHL ¥ u3nydeHnii. Haubonee pacnpocTpaHeHHBIMH ABJIAIOTCS
METOZbI, OCHOBAHHBIE HA HOHU3YIOLIEM H POTOXHMHUYECKOM AEHCTBHH YaCTHLL

|

|

CyuHmunnAyUoHRbBIE cuemyuK

B 1903 r. Y. Kpync 3ameTin, 4To ¢ -4aCTHLBI, UCMYCKAEMbIC PaAHOAKTHBHBIM
annapaTroM, Nonajaas Ha NOKpPbITEIA CEPHUCTBIM LIMHKOM 9KpaH, BLI3LIBAIOT CBEUeE-
Hue. YcrpoHcTBo Obu10 Henons3oBano 3. PesepdopaoM. CHUMHTHIALMY Teneps
HaOII0Nal0T H CYMTAIOT HE BU3YaJIbHO, 8 C MOMOLIBIO CIIELHAJIbHBIX YCTPOHCTB —
CUMHTHIALIMOHHLIX CUCTYHKOB.

Taszopazpaonsiii cuemuux I'eiizepa

JleficTBHE OCHOBAHO Ha yIapHOH MOHM3aLMH. JapsHKeHHas YacTHLA, npoJeTa-
JOLLjas B rase, OTKPbIBAET Y aTOMa MIEKTPOH M CO3Ja€ET HOHBI H NIEKTPOHDI. DJIEKT-
pHUECKOE NOJIE MEXKAY aHOJIOM M KaTOIOM YCKOPSET JJIEKTPOHBI 10 JHEPTHH, TIPH
KOTOpPOH HaYHHACTCSA yAapHas HOHU3ALIMS.

Yro6e! cueTynk I'efirepa Mor perucTpHpoBaTh KKIYIO MONANaloulyio B HETro Yac-
THLLY, Ha/I0 CBOEBPEMEHHO NPEKPallaTh IaBHHHBINA pa3paa. beictpoe ramenue pasps-
J1a MOXKHO HOCTHYb NPUMECAMH, N00aBNEHHBIMH K HHEPTHOMY rasy. [Tonoxurensrbie
MOHBI [a3a, CTAJIKHBAACh C MOJIEKY/JIaMH CITHPTA, PEKOMOMHHUPYIOT B HEHTpa/IbHbIC
aToMbl ¥ TEPAIOT CMOCOOHOCTh BHIOMBATh M3 Karoja 3JMEKTPOHHI (caMoracaimecs
cyeruynkH). B Apyrux cuerumkax raumeHqe paspsiia npousBoaAT, noabupas onpene-
JICHHOE Harpy304HOE CONPOTUBRIIEHHE C Lienu cueTurka: R =~ 10° Om. Tak, Bo3HuKaro-
UHH TIPH CAMOCTOATENILHO pa3psze, NPOXoAa Yepe3 PE3UCTOp, BHI3BIBAET HAa HEM
HonbLI0€ NafCHHe HANPSHKEHNUS, YTO MPUBOANT K OLICTPOMY YMEHBILIEHHIO Hanpsixe-
HHA MEXAY aHOJOM M KaTOAOM: TaBHHHbIH pa3ps NpeKpaLiaeTcs.

Ha snextponax BoccTaHapaMBaeTCs Ha4asIbHOE HANPS)KEHUE, U CHETYHK MOTOB K
perucTpanuy cneayrowe yactiust. CKopocTs cueta pasHa 10 yacTuil B cexyHay.
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Kamepa Bunscona

JeiicTBre kamepbl BubcoHa 0CHOBaHO Ha KOHIEHCALMH NEPEHACHILUCHHOTO
napa Ha HOHax ¢ 06pa3oBaHUEM Karneb BOIbl. Ecu B reoMeTpHIECKOM COCYAC €
napamMH BOAbI WIM CMHPTa NPOMCXOAWT PE3KOE PaCIIMPEHHE rasa (anuabarHbiit
npouecc), Temneparypa y6uiBaet. I ecnu B 3TOT MOMEHT 4epe3 o0beM Kamephbl
NIPONiETaeT 3apsHKEHHAsA YacTHLA, TO HAa CBOEM MyTH OHA CO3JAaeT HOHBI, HA KOTO-
pbIX 06pa3yioTCA KanenbkH CKOHACHCHpoBaBLIerocs napa. Takum o6pasoM, vac-
THIa COCTABNSAET 3a co60ii crell (Tpek) B BUAE Y3KO#H MONOCKH TyMaHa. DTOT TpeK
MOXHO Habmonars wiu cororpaduporars. I1o TpeKy MOXKHO ONPENETHTH IHEP-
THIO U CKOPOCTD YacTHLbl. Eciin moMecTuTh Kamepy B MarHMTHOE TOJIE, TO 10 MC-
KPHUBIICHHIO TPEKa MOXHO OMNPEACIHTh 3HAK 3apsia H €ro 3HEPrulo, a Mo TONLIHMHE
TpeKa — BeIMUHHY 3apsaja U MacCy YacTHLIBI.

ITyzeipoosan kamepa

B 1952 r. . T'neiizepoM ans perMCTpalMH 3apsXKCHHBIX 4aCTHL, HMEIOIUX
BBICOKYIO JHEprHlo, Obila co3zaHa my3sipbkoBas kamepa. [Ipunuun neHcTaus ee
OCHOBaH Ha TOM, 4YTO B MEPErPETOM COCTOSHUM YHCTA KHAKOCTb, HAXOAACH MO
BbICOKHM JIaBJIEHUEM, HE 3aKHIIAET APH TEMIEPAType BhILIE TOUKH KUneHus. I1y-
3bIpbKOBas KaMmepa 3afoJIHEHA XKHUIKMM BOJOPOJOM NMOA BBICOKHM JABJICHHUEM.
[Mpu pe3skoM yMeHbLIEHHH JaBNEHUS NMEPEBOAAT KUAKOCTb B NMEPErPETOE COCTOSA-
uue. Ecnu B 310 Bpems B pabouuit o6beM kamephl nonajaeT 3apsKeHHas YacTHUa,
TO OHa 00pa3yeT Ha CBOEM ITyTH B KMAKOCTH LIENOYKY HOHOB. B obnactv mponera
YacTHLbI XHUAKOCTb 3aKMIMACT, MOABIAIOTCA BAOMD €€ TPAEKTOPUH MEIKHE NY3bIPh-
KW 1apa, KoTopble ABJAIOTCA TPEKOM ITOM HaCTHLIBL.

[TpeumyecTso nepen kamepoii BHabcoHa: my3bIpbKOBas KAMEPa MOXET peru-
CTpUpPOBaTh YacTHULILI C Gonbllei aHepruei, T.k. Gonblas MIOTHOCTL pabouyero Be-
ILECTBA B My3bIpbKOBOIt kaMepe. KpoMe Toro, no cpaBHEHH!O ¢ Kamepoii BuibcoHa
ny3bIpbKOBas kamepa obnanaer 6sicTponericruemM. Pabounit uukn pasen 0,1 c.

Memoo moncmocnoiinvix pomoamynscuii

Otor Merton Obin paspaboran B 1928 1 dwusukamu A.Tl. XKnaHoBeIM M
JI.B. MbicoBckuM. Ero cyuHocTh 3akioyaeTcs B HCNIONB30BAaHHH CMEUManbHbIX
¢doToIMYnbCHI AN perMCTpalKH 3apskeHHbIX Yactull. Ilposerarowas ckBo3b
thoToIMynbcHIO ObICTpas 3apsKeHHas YacTHLAa JEHCTBYET Ha 3epHa OpOMUCTOrO
cepebpa u obpasyer ckpbiToe u3obpaxeHue. [Ipu nposBneHur (HOTONIACTHHKH
obpasyercs Tpek. [locie nccnenoBanus TpeKa OLEHHBAETCS JHEPTHS U Macca 3a-
PAXKEHHOMN YacTHUBI.

IMpeumyliecTBO MeTOnA: C €0 MOMOLUBIO MOJYYalOT HE HCYE3aI0ILME CO Bpe-
MEHCM CJIE[bl YAaCTH1L, KOTOPbIE MOTYT ObITb TLIATCILHO H3YYEHBI.

CeroaHs LWIMPOKOEe NPUMEHEHHUE HALLLTH MOTYTPOBOIHHUKOBbIE JETEKTOPSI, pe-
THCTpHUpYIOLIHE & -, 3 -, ¥ -H3Ny4eHHs.

I11. Bonipockl Ha 3akpenjieHne
— Ha kakom npuHLMne 0OCHOBAHO AeiicTBHE ra3opa3paaHoro cueryuka [eitrepa?
— Kaxoro Buga usnyueHue peructpupyert cuetuuk I'eiirepa?
— Kakue u3meHeHHst MOTYT NPOH30HTH B paboTe cueTdnKa, €ClIH pe3ucTop R
3aMEHHUTb APYTHM, MMEIOILM MEHbLIEE COPOTHBICHHE?
— Kaxo#i BUJ HMeeT TpaeKTOpHst JBHXKEHHS JIEKTPOHA B MYy3bIPHKOBOH KaMme-
pe, IOMEILEHHO# B MarHuTHOE none?
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— MoxHo 11 B kamepe BunbcoHa HaGmonaTh TPEKH 3apsHKEHHON YacTHLbI CO
BpeMeHeM xu3HH 1072¢?
- Ha xaxoM npyHUMNE OCHOBaHO OECTBHE IMy3BIPLKOBO# KaMepbl?

JlomalliHee 3ajaHHe

1. Boiyuuts §58;

2. Monpoby#iTe pemuTh CIEAYOLYO MPAKTHYECKYIO 3a1a4y:

o Tpy6Gonposoxy Teuer GeH3uH, a BCex 3a HUM — HepTb. Kak onpenenmnts
MOMEHT, KOFZa Yepe3 JaHHOe ceueHHe TPyOonpoBoaa MPOXOMHT IPaHHLA pasaecia
6enzuna u HedTH? (ITpoby OpaTh HeNb3s, HO Y BAC €CTh CHETHHK I'eHrepa u paauo-
aTKMBHBIN Npenapar).

Ypok 50
Ctpoenne aToMHOro fpa

Lenu ypoka:
ITo3HakoMHTb y4alMXCA CO CTPOEHHEM aTOMHOIO AApa.

Xon ypoka

I. IpoBepka nomalHero 3a1aHHA, NOBTOPEHHE

— PacckaxwuTe 00 ycTpoiicTBe 1 IpHHLMIIE AeficTBHA cueTyHka [eHrepa.

— JIng perucTpauuH Kakux 4acTHLL pUMeHsaeTcs cueTyHk [eiirepa?
Pacckaxwure 06 ycTpoiicTBe M NpyHLMIE AEACTBUA KaMeps! BuibcoHa.
Kakue xapakTepHCTHKH YaCTHLI MOXHO ONpPEICINTh C IMOMOLIBIO KaMepb!
Bunbscona, noMelieHHO# B MarHHTHOE mose?

B uem npeuMyINecTBO ny3bIPbKOBO# Kamepsl nepea kaMepoil Bunbcona?
YeM ommyaloTcs 3TH npuGops1?

I1. HoBbi#i MaTepuan

B 1911 r. B pe3ynsrate nccnenosanuii, nposeacHHbIx Pesepdoprom no pacce-
SHUIO Of -4aCTULL IPH NPOXOXKAEHHU UYEPE3 BELIECTBO, ObI OTKPHIT NPOTOH (AAPO
aToMa BOJOPOAA), KOTOPbIH 00/1a4aeT NOJIOKMTENEHBIM EKTPUUECKUM 3apALIOM,
PaBHBLIM MOAYIO 3apsiAa JEKTPOHA.

3apaod adpa amoma

Anrnuiicknit dusuk I Mosnu B 1913 1. npeackasan, uTo 3apan sapa aroma
q, = Ze, TI€ e — MIEMEHTApHLIH EKTPUUECKHH 3apal; Z — NOPAAKOBbIA HOMEp
JneMeHTa B Tabauie Menneneesa, onpeaenseT YUCIO WEKTPOHOB B aToMe. XUMH-
4ECKHE CBONCTBA 3aBHCAT TOJBKO OT 3apsI0BOrO YHCIIA.

Hemeukue yuensie B. Bore u I. Bekkep, usy4as peakuuu (1930 r.), nporcxons-
wHe npu odmyveHnu OGEpUINIMSA @ -4aCTHLAMH, OOHApYXHIIH HOBOE U3JTyueHHE,
obnagarotiee oueHb 60bLIOH NPOHHKAOLIEH CTOCOOHOCTBIO.

B 1932 r. anrmiicknit dpusux Jx. YsnBUK BHIABUHYIN rUNOTe3y: GEpHIUIHEBbIE
JIy4H COCTOAT U3 HEHTPaJIbHBIX YaCTHL], Macca KOTOpBIX OIM3Ka K Macce POTOHa.
Hx HazBany Helitponamu. [lanpHeiiline uccneoBaHus NOKa3aiu, YTo HEHTPOH —
HecTabuIbHas yacTHLa: cBOGOMHBIH HETPOH 3a BpeMd 15 MUH. pacnanaercsa Ha
NPOTOH, 3JIEKTPOH H HEATPUHO — YaCTHLLY, IMILEHHYIO Macchl nokos. Macca HeHT-
poHam_ = 1838,6 31eKTPOHHBIX Macc, Macca MPOTOHA — m,= 1836,1 3nexTpoHHBIX
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mace, m, 60nbu1e m npubIH3MTENBHO Ha 2,5 Macchl anexTpoHa. [Tocne oTkpbITHA
Hempona on $usuxn J1.J1. Usanenko u B.I" T'efisenbepr BoIABHHYIM THIIOTE3Y O
MPOTOHHO-HEITPOHHOM CTPOEHHH sapa. Ilo 3TOH rMnoTese YHCIO MPOTOHOB B
f4pc Z, YHCTO HEHTPOHOB N, MaCCOBOE HHCIIO — 3TO CYMMapHOE YHCIIO HYKJIOHOB B
anpe — A4:

A=Z+N, Z =2,

la.e.M. = ———— =1,66058- 10'2’
12 6,022:10

Hzomonu

B 1911 r. ®. Conan npeanoxu, 4To SApa ¢ OAMHAKOBBIM YHCIIOM ITPOTOHOB,
HO Pa3TNYHBIM YHCTOM HEHTPOHOB ABNSAIOTCA ANPAMH OXHOTIO H TOIO XK€ XMMHYEC-
woro snementa. Takne aapa oH Ha3Ban W3oronamu. M3oTon HMEIOT OIHHAKOBLIE
XUMHHYECKHE CBOHCTBA, YTO 00YC/IOBIEHO OAMHAKOBBIM 3MEKTPHUECKHUM 3apA0M
anpa, HO pasHele QU3MYECKHE CBOHCTBA, 0OycnoBIeHHbIE Maccoil. Brecraiiee
NOATBEPX)AEHHE — PH3HUECKHuit TpHbOp Macc-crieKTpoOMeETp.

Hanpumep, usotonsi ypana: U , 28U ; usorons! Bogopoga: |H, H, *H .

I11. Bonpock! 1 ynpaxHeHHs Ha 3aKpenieHne

— Kak nHaue HasbIBaeTCs H KaKMM CUMBOJIOM 0603HauaeTcs SApo aToMa BOJIO-
poaa?

— KakoBrl ero macca u 3apan?

— Kak BriepBbie 6bUI0 BHIZBUHYTO MPEATIONOXKEHHE O CYLIECTBOBAHHH 3EKT-
PUYECKH HENTPAJbHBIX YaCTHL C MAccoi NPHOIM3HUTENBLHO PaBHOH Macce
nporoHa?

~ Kr0 # korna nepsbiii goka3ai, 4To GepuITHEBOE H3TY4EHHE NPEACTABIAET
c060# MOTOK HEHTPOHOB?

— Kak 65110 10Ka3aHO OTCYTCTBHE EKTPHYECKOTO 3apsaa y HelTpoHos? Kak
oH o603HauaeTca?

3adauu
1. Slapom kakoro 1emeHTa ABISAETCA NPOTOH?
2. CKONBKO NMPOLIEHTOB COCTABAET Pa3HOCTh B MACCax MOKOA NPOTOHA U HEMT-
POHA O OTHOLLEHHIO K MAacce NMOKOsi MpOToHa?
3. CKonbKO HyK/IOHOB COICPIKAT AAPA IUTHA §Li ,Mean 53 Cu , cepebpa '» Ag ,
csunua 3y Ph?
4. Onpcuenme HYKJIOHOBBIH cOCTaB suiep resms ; He kucnopona 'O , cenena
Se , pryta 0 Hg , panus 2$Rq , ypana 235U
5. llo.rm KaKHX HYKJIOHOB B iApax 3IEMEHTOB BO3PACTACT C YBEIHYCHHEM 3aps-
JAOBOTO YHCIa?
6. Ha3oBuTe XMMHYECKMH JJIEMEHT, B aTOMHOM SAPE KOTOPOrO COAEpXarcs
HYKJIOHBI: ‘
a) 7p + Tn;
6) 18p + 22n;
B) 33p + 42n;
r) 84p + 126n.
Jomauinee 3aaaHue
1. Beiyuurs §59, 60, 61,
2. Ynpaxuenue 45.
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Ypoxk 51
IIpaBuio cMelleHNs

Llenu ypoka:
HayuuTs pewats 3agauu no teme «CtpoeHune aromHoro aapa». Cdopmyanpo-

BaTh MpaBHJIO CMCLICHHA.

Xon ypoka

I. IlpoBepka nOMalIHero 3aJaHus, NOBTOpPeHHe

— Kak Ha3bIBalOTCA NPOTOHBI M HERTPOHEI BMECTE?

— Kak Ha3siBaeTcs H KaKkoil 6ykBo# 0603HA4AETCS YHCHO MPOTOHOB B AApe?

— Ine ctaBuTcs 3apsA0BOE HUCIIO 10 OTHOUIEHHIO K CHMBOJY d/IeMeHTa?

— Kaxk B o0mem Buie npuHATO 0603HaYaTh AAPO MOOOr0 XMMHYECKOTO 3e-
MeHTa?

— Kakoit 6ykBoii 0603Ha4aeTca YUCI0 HEHTPOHOB B sape?

— Kak B o6uieM Biae npuHATO 0603Ha4arh AAPO MOOOro XHMHYECKOTO JJie-
MeHTa?

— Kakoit dopmyno#t cBa3ans! Mexy coboit MaccoBoe 4HCIIO, 3apAJ0BOE UHC-
J10 ¥ YUCNIO HEMTPOHOB Anpe?

— KakoB cocTas u3otonos Heona 2 Ne, 2/ Ne u ;3 Ne?

— M3MeHnsiorcs 1M MaccoBOE YKCHO, Macca M MOPAIKOBLIH HOMEP EMEHTa
NpH HCIIYCKaHHH AapoM Y -kBaHTa? (Z u M ne mensaiomea, macca uzmensaem-
cA Ha maccy Y -keanma.)

I1. HoBniit MaTepnan

Anesgha-pacnad

TpeBpatlieHne aTOMHBIX SAEp, COMPOBOXIAAEMOE HCITYCKaHHEM O -4aCTHL, Ha-
3piBaeTCs anbha-pacnagoM.

Haubonee ycroiiunsbIM U3 Bcex 0Gpa3oBaHHii BHYTPH Apa sBiAeTCs 06paso-
BaHHE [ABYX NPOTOHOB | p W JABYX HEHTPOHOB | n . EClM npu pacnpenenenuy sHep-
UM MeXIY 4YacTHLiaMM sapa 31o o0pasoBaHue Oyner oGnanaath sHeprueii 6onb-
LueH, 4eM IHEPIHA CBA3M, TO OHO MOKMHET AP0 B BUAe & -9acTuubl Ecin [ X -
MaTepHHCKOE /PO, TO NPEBpAILEHHE 3TOTO AApa NPH ¢ -pacrnane MPOUCXOAUT 1o
cnenymouleit cxeme:

A A-4y 4
7 X5 Y+Ha+hv,
e -3Y — CHMBOI JOYEPHEro Apa, ja — AApO aToMa remus ,He; hv -

KBaHT JHEPTHH, chycxaemoi'i AApPOM.

226

Hanpumep, %8 Ra—>s Rn+; He — T.€. NIPOHCXONMT NEPEMELIEHHE XMMUYECKO-

IO 3JICMCHTA Ha IBC KJICTKH BJICBO,

bema-pacnad

PannoakTHBHBIE A1pa MOTYT BEIGPACHIBATh MOTOK 3/1EKTPOHOB, KOTOPHIE POK-
ZIal0TCA COMAcHO runorese PepMu, B pe3ynbTare NpeBpaileHHs HEHTPOHOB B IIPO-
TOHBbI B COOTBETCTBHH C NMPABHIIOM CMELLIEHHA:

A A 0
7X =0+ e,
T.€. MACCOBOE YHMCIO AAPA HE U3IMEHAETCH.
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Takum o6pazom, npu Gera-pacnane XHMUYECKHH IEMEHT NEPEMELIAETCA Ha
OIIHY KNETKY BIpPaBo B MEPHOAHUECKOH cuCTeMe MeHaeneesa H, KpoMe MEKTPO-
HOB, MCIyCKAETCA EMEHTapHAas YaCTHIIA — AHTUHEHTPHHO V .

Hanpumep: 5Co — s Ni+ je+V.

I11. Bonpocbl Ha 3aKpenJeHue

— CdopmynupyiiTe 1 3anNuLIMTE IpaBHIa CMEILECHH! 1S anbda-pacnaja.

— CdopMynupyiiTe ¥ 3anULIMTE NpaBHia cMellleHus s 6eTa-pacnana.

— Kaxue anemMeHTapHbIe YaCTHLIBI HCITYCKAIOTCs IIpH anb(a- M GeTa-pacnanax?

— Kakue n3 n3BeCcTHBIX BaM 3aKOHOB COXPaHEHHS BLINONHAIOTCS PH pagnoak-

THBHBIX NIPEBPAILCHHUAX?

1V. Peinenne 3aaa4

1. Nporaktunuit 3/ Pa o -panuoakrisen. Onpeaenure, Kakoi 3NEMEHT NoNTy-

YUTCA C OMOILBIO 3TOrO pacnana?
Penienne:
“Pa— jHe+ /X .
Z=91-2=89, A=231-4=227
Omeem: 310 aKTHBHBINA %] Ac .

2. B Kkakoii 31EMEHT NpeBpallaeTcs 5,U nocne aByX [ -pacnanos U OQHOTO

o -pacnaza?

Omeéem: w3oton ypana U .

3. finpo u3oTona BUCMYTa ;) Bi TOMY4HIOCH U3 APYTOrO A1pa NocC/e OHOTO
o -pacnaja u ognoro f3 -pacnaja. Yro 3o 3a sapo?

Omeem: w3oTon nononns 2; Po.
Jlomalnee 3a1aHue

§63, ynpaxnenue 47.

Ypok 52
SinepHbie CHIBL, silePHBbIE PEAKIHH.
DHeprus cBua3u. dedexT macc

Lenu ypoxa:
IMo3HakoMHUTb y4alHXCsl C MOHATHEM AAEPHON peakumnH, AeeKTa Mace, IHep-
THH CBA3H.

Xon ypoxa

I. MpoBepka nomaluHero 3aaHusA, NOBTOpPeHHE
— YT0 NpoucxoauT ¢ AApOM paJHOAKTHBHOIO JIEMEHTA NPH ¢ -pacnazae?
— [pusenuTe npuMep peakunu o -pacnaja.
Kak untaercs npaBuno cMelueHus s o -pacnazga?
YT0 npoKuCcXoauT B Aape atoma, npetepnesiuero f -pacnan? Kakue wactu-
1BI IPH 3TOM K3My4atoTcs? UTo MPOUCXOAMT C 3apAAOM AApa M moyemy?
Cdopmynnpyiite npasuno cMewenus juis 8 -pacnaza.
HWamennTcs nn MaccoBoe uucno sapa npu 8 -pacnane? Mouemy?
Kakum Buom usnyyenus uacto conposoxaaercs o - u 3 -pacnan?
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I1. CamocTosTenbHan paGota
Bapuanm 1

1. Kakoii 3apsan uMmelor « -yactuua, 3 -uacruua?

a) o -4acTHUA — OTPHUUATENBHBIH, [ -4aCTHLA — MONOXKHUTENLHDIH;

6) 0 - [ —4aCTHLBI — IOJIOKNTENbLHBIH;

B) O -uacmuya — noaoxcumenshull, 3 -yacmuya — ompuyamenvuotii.

2. o -H3y4EHHE — ITO:

a) NOTOK EKTPOHOB;

6) nomox sadep amomos zenus;
B) U3JTyYEHHE KBAaHTOB 3HEPTUH.

3. Kakue yacTuub! H3/Iy4aroTcs [pH yKa3saHHOM NpoLiecce pacnaga:
IM—> M+ X

a) A0po zenus;

6) anekTpoH;

B) SLIPO IENIUSA U 3JIEKTPOH.

4. Tot dakr, 4TO NpPH PagMOAKTHBHBIX NPEBPALICHUAX U3 aTOMOB OIJHHX BE-
iecTB 06pa3yloTCs aTOMbI IPYTHX BELIECTB, ABIACTCA OKA3aTENLCTBOM TOTO, YTO
PanMOaKTHBHbIE MPEBPALICHHS PETEPIEBAIOT:

a) a0pa amomos;

6) aNeKTPOHHbIE 000JIOUKH;

B) KPHCTAJLTBL

5. B pesynbrare 8 -pacnana HOBBII /IEMEHT 3aHs1 MeCTO B Tabnuue Menne-
nieeBa:

a) Ha JIBE KJIETKH Mpasee;

0) Ha JIB€ KJIETKH JIEBEE;

B) Ha OOHY KaemKy npaseee;

I) Ha OIHY KJIETKY JICBee.

Bapuanm I1

1. Kakoii 3apan umetor f§ -yactuua, ¥ -4actnua?

a) B -4aCTHLA — NONOXHUTENBHBIH, ¥.-H3Ty4YeHHE — OTPUUATENBHDII;
6) B -uacTHua — OTPHLATENBHBIH, ¥ -HU3TyUEHUE HE NMEET 3apsfa;
B) B -vacmuya u Y -uanyuenue — ompuyamenvoli.

2. B -u3nyuenue — 3710:

a) f -u3nyueHHe KBaHTOB HEPrUK,

6) notok saep renus;

B) NOMOK I1€eKMPOHO8.

3. B pesynbTate Kakoro paJHOaKTHBHOTO pacnaja HaTpuii 22 Ng mpespallact-
caB TMg?

a) o -pacnana;

6) B -pacnada.

4. [louemy pannoakTHBHBIE NpenapaThl XPaHAT B TONCTOCTEHHbIX CBHHUOBbIX
KOHTeiHepax?

a) umobb! u3bexncams ONACHO20 UNYUEHUS,

6) uToObl yBENHYUTH NEPHOA NOJypacnaza;

B) 4TOObI YMEHBILHUTD SRIEHHE PAJHOAKTHBHOCTH.
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5. Kakue yacTHLb! MM H3Ny4YEHHS UMEIOT HauboIbILYIO NPOHHKAKOLIYIO CI0-
coGHocTh?

a) & -4aCTHULIkL;

6) y -uznyuenue;

B) f3 -u3nyueHue.

1. HoBbiii maTepnas

lMunoresa o ToM, 4TO aTOMHBIE Apa COCTOST U3 IPOTOHOB U HEHTPOHOB, NOJ-
TBEpXKAaJIaCb MHOTHMH 3KCHEPHMEHTaMHU. 3TO CBUIETENBCTBYET O CIPABEUTHBOC-
TH NPOTOHHO-HEHTPOHHOMN MOJEH CTPOCHHUS Apa.

Ho nouemy sinpa He pacnafaroTCA Ha OTAENbHbIEC HYKJIOHBI OJ IEHCTBHEM CHIT
IIEKTPOCTATHYECKOTO OTTAJIKUBAHUS MEXAY IMOMOKHTENbHBIMHU 3apsKEHHBIMU
npoToHamu?

Slnepusie cuabl mpuMepHo B 100 pa3s mpeBOCXOAAT MEKTPOMarHUTHbIE. 31O
CaMbl€ MOLIHBIE CHIbI U3 BCEX, KOTOPBIMH pacnonaraeT npupona. [losromy B3aun-
MOAEHCTBHA AACPHBIX YACTHIL HaCTO HAa3bIBAIOT CHIIbHBIMH B3aMOACHCTBUAMM.

Cunbl npUTSHXEHNA, CBA3bIBAIOLLINE NPOTOHBI X HEWTPOHBI B AAPE, HA3BIBAOTCA
AOEpHbIMU cunamu.

Ceoiicmea adepupix cun:
¢ SBJISIOTCS TOJBKO CHIIAMH NMPUTHKEHUS;
¢ BO MHOTO pa3 60JbLUe KYJTOHOBCKHX CHJI,
¢ HC 3aBHCAT OT HaJIM4MA 3apsaaa;
¢ KOpOTKOJCHCTBYIOLME: 3aMeTHBI HAa ¥ = 2,2 - 107"° m;
¢ B3aHMOZEHCTBYIOT C OFPaHUYCHHBIM YUCIIOM HYK/IOHOB,;
¢ HE ABIAIOTCSA LEHTPAIbHBIMH.

Basknyio ponb Bo Beeli saepHOi GU3HKe UTPAeT NOHSTHE SHEPIHUH CBA3H SApa.
DHEprus CBA3H N03BONAET OOBACHHTE YCTOHUMBOCTD SACD, BBISCHHTD, KAKHE NPO-
UECCHI BEAYT K BbLIEIEHHIO ANEPHOH SHEPTHH.

TNoa »ueprueit cBA3Y Aapa NOHUMAIOT Ty IHEPTHIO, KOTOpad HeoGXoAHMa Ans
MOJIHOTO PaclENUICHHs AAPa Ha OTAENbHBIE YaCTHULI.

Ha ocHoBanuu 3akoHa COXpaHEHHMS SHEPTHH MOXHO TaKXKe YTBEPXKAATh, UTO
JHEPrUs CBA3M PaBHA TOH SHEPrUM, KOTOpas BbIAENACTCA NpH oOpa3oBaHMH sAApa
M3 OTAE/NBHBIX YACTHLL

DHeprus CBA3M aTOMHBIX s4ep oyeHb Beauka. Hanpumep: o6pasosanue 4 r re-
JIUS COTIPOBOXIAETCA BBIIECJECHUEM TAKOM Xe SHEPIHH, YTO U cropanue 1,5-2 Baro-
HOB KaAMEHHOT'O yIs.

Hanbonee npocToii myTh HaX0oxkACHHUS 3TOM 3HEPIHH OCHOBAH HA MPUMEHEHHH
3aKOHA O B3aMMOCBSA3H MacChl ¥ IHEPTHU:

E=mc.
Macca nokos sapa M, Bcerna MEHbIIE CyMMbl MacC NOKOA CNAraloliX €ro
NMPOTOHOB H HEHTPOHOB!
M, <Zm,+ Nm,
T.e. cymcctByer deghexm macc:
Am=Zm,+Nm,~M, .
DHeprus cBA3M sapa:
= 2 _ 2
AE., = Amc*=(Zm,+ Nm - M) c.
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SlnepHbIMK PeaKLIMAMH Ha3BIBAlOT H3MEHEHHA aTOMHBIX SAEP IPH B3aHMOAEH-
CTBHH HX C 3EMEHTAPHBIMH YaCTHILAMH HIIH APYT ¢ apyroMm. [lepsas anepHas pe-
akuus Ha 6bICTPBIX MPOTOHaX ObUTa ocymiecTRICHa B 1932 . Yaanock pacmenuTs
JMTHI Ha IBE O -4aCTHLIBL:

TLi+/H—>;He+3H
IV. Bonpochi Ha 3aKpenJienue
— Kaxkue cunbl AeiicTBYIOT MEXRY HYKIIOHaMH B aTOMHOM sfpe?
— TpossneHneM kakoro BHAa GpyHAAMEHTAIBHBIX B3aHMOACHCTBHI ABNAIOTCA
ITH CHIIBI?

— Kakvimu cBoiicTBaMH 00/1a1310T ANEPHBIE CHIIBI IPHTDKEHHUS?

— Yr0 Ha3BIBAIOT HEprueii CBA3M aTOMHOrO Anpa?

- Yro Ha3bIBalOT AcPeKTOM MacChI?

— Hanmnre popmyny nedexra Maccnl.

— Y10 Ha3bIBAIOT ANEPHBIMH PEAKLHAMH?

V. Pewienne 3anau

3aoaua 1
17
Beiuncnute aedext mace sapa kucnopoaa 0.
Jlauno: Pewenue:
';0 Jledext macchi apa paBeH:

my=1,6724- 107 | AmM=Z: m+(A-2): m,—M,.
mﬁ =1,6748 - 10" ir | M3 cumBonmnueckoii 3anucu anemenTa '; O caenycr, uto

M,=282282- 107 kr | A=17uZ=8, T.c. B COCTaB AAPa KHCIOPOAA BXOAMT 8
Am=7 NpOTOHOB M 9 HeittpoHoB: N=4~-Z=17-8=9.

Torna Bbipaxenne ans gedexTa Mace MOXHO 3aMHCaTh:

Am=8- 1 6724 107 +9- 1,6748- 1027-28.2282- 10¥=0,1656- 107 =
=1,656- 1072

OTtger: Am~l,6~10'28 Kr.

3adaua 2
Haiiti sHepruto cea3u Apa n3oTona JINTHA ; Li.
Jlano: Peinenne:
;’ Li Oueprus ceasu aapa Ecg= A m- ¢, rae

m,=16724- 107 g | A m— Aedext Macch suipa:

mu= 16748 107, | Am=Z- mp+(A-2)- my—Mj. ,

M3 =11,6475 - 107 xr Orciona Eco = [Z my+(A~2) my—My) - C

c=3- 108w/ M3 cuMmBonMyeckoif 3anucH H30TONA THTHA ZLi BHAUM,

Eori—? 4o A =7 u Z =3, T.c. B AAPE H30TONA JIMTHA 7 HYKIIO-
e HOB, M3 HUX 3 NPOTOHA u 4 HeiiTpona (N = A4 - Z).
Moncrasus 3navenns A u Z s BLIDAKCHHC HEPIHH CBATH, NIy HHM:
ECB—[3 my+4m,-Mg]-
sB: 1, 6724+ 1077 +4- 16748 107-11,6475- 107]- (3- 10%*=0,6201 -
10' 9- 10"%=5,58- 107" JIx

Oreer: Ec=5,58- 107" JIx.

Jomauinee 3aganue
1. TIpounrars u BEIy4HTH §64—65;
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2. Pewnth 3a0aum:

3aoaua 1

B pesynsTaTe 3aXBata o -4aCTHIIbI AAPOM H30TONA a3oTa 'J N obpasyercs He-
M3BECTHBII 31€MEHT ¥ NpoToH. Hanucath peakuuio ¥ ONpeennTs HEU3BECTHBIA
anemeHT. (Omeem: 't N+3He—H+'70.)

3aoaua 2

[Tpu 60M6ap11npoaxe 30TONA a30Ta '; N HEHTPOHAMH NOJTy4aeTCs H30TOMN yr-
nepona 'iC, Korropbm okasancs f3 -pannoalcmBHuM Hanuumre ypaBHeHHs
AnepHbIx peakunii. (Omeem: |H —nporoH: 's N+ n—'C+/H .)

3adaya 3

S1ApO KaKoro 31eMeHTa MOMy4aeTcs MPH B3aHMOICHCTBUH HEHTPOHA € NPOTO-
HOM (COIPOBOXAAOWIMMCS BbleneHHeM Y -kBaHTa)? (Omeem: H30TON BOAOPOAA
’H - neiitepwii.)

3adaua 4

JHonuunte peaumio: "’B«r—0 —)?+3L1 Onpenenure 3HEPTUIO CBA3H AP
renus. (Omeem: '? B+ n—)fHe+ Li;E. =4,53-10" Ix.)

Ypoxk 53
Jesienne agep ypaHa

Lenv ypoxa:
Ccopmuposats y y4atuxcs NpeacTaBieHue o JeeHHH AApa ypaHa.

Xon ypoka

1. TIpoBepka 1oMaLIHero 3aJaHusl, NOBTOPeHHE

— Kaxofi Bonmpoc BO3HHKaeT B CBA3H C THIOTE30i O TOM, YTO SApa aTOMOB CO-
CTOAT U3 MPOTOHOB M HEHTPOHOB?
Kaxoe npeanosxeHne NpHLLIOCH CAeNaTh YMEHBIM /T OTBETA Ha ITOT Bonpoc?
Kak Ha3bIBalOTCS CHIIBI IPUTAXEHUS MEXIY HYKIOHAMH B SAPE M KaKOBBI MX
XapaKTepHble 0COOEHHOCTH?
UYro Ha3biBaeTcs 3Heprueii a3y aapa?
— 3anuwwure GOpMy As pacueTa IHEPruM CBA3U spa no ero aeekTy mMacc.

11. HoBblii MaTepuan

Yyauiyecs caMOCTOATENBHO YUTAOT §66 M COCTaBNAIOT NJIaH-KOHCMEKT Npo-
YUTAHHOTO.

Bonipocsr:

— Koraa 6bi10 0TKpBITO AeNeHue aaep ypaHa npy 60MdapaAHPOBKE HX HERTPO-

HaMHu?

- Hoquy ACNICHHUE A/1pa MOXCT Ha4aTbCA TOJILKO TOra, Korga oHo Ile(l]OpMM-
pyercs noa AeHCTBUEM NOMIOIEHHOTO HM HEUTpOHa?
Yro obpasyetcs B pe3ynsrare AeneHus sapa?
— B kakyo 3Hepruio nepexoanT 4acTh BHYTPEHHEHN JHEPrUM Aapa NpH ero Je-
nenuun?
B kaxoii Bua sneprum npeodpasyercs KMHETHYECKAs SHEPTHsl OCKOJIKOB A/pa
ypaHa NnpH UX TOPMOXXEHUH B OKpYKatoilei cpeae?

I

|
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— Kak naer peaKums OeJICHUA AAcp ypaHa C BbIACJIEHHEM 3HCPTHH B OKpPYXKato-
HIYyH Cpeay HIH Haoﬁopm, € MOrJIOLICHHEM 3Hepnm?

111. Pemenne 3aaa4
1. OnpenennTb HEN3BECTHBIH NMPOAYKT X KAXAOH U3 AAECPHBIX PEAKLIHH:

YN+ He—H+ X T Al+gn—;He+ X

{B+/H— He+ X ;‘B+;‘He—>0n+X

2. Jonuwnte HegocTarone 0003HaYeHHUA:

PH+y > x+4n X+ H—> JHe+y
SCu+y = Cu+X X+y-> W+ n

3. Hantucars aepHyI0 peakiuio, NPOHCXOIALLYIO rpu 6oMGapaHPOBKE anmoMH-
HuA '} Al O -4acTHLAaMK 1 CONPOBOXKAROLLYIOCH BEIOHBAHHEM MPOTOHA.

4. Hanucarp sepHy10 peakuuio, NpoMcxomsiyto rnpu 6ombapauposke Gopa
!B 0 -4acTULaMK M COMPOBOXAAIONIYIOCS BHIGHBaHHEM HEHTPOHOB.

5. Ipn GomGapaupoBKke u3oTona Gopa 'y B HeHTpOHaMH u3 06pa3oBaBUIErOCS
sapa BelOpacbiBaeTca o -yacTHia. Hanucarb peakumio.

6. DneMeHT MeHZeneBuii GbuT moyueH npu o6ayueHnn diHITelNA %) Es
Q -4aCTHLIAMH C BBIENIEHHEM HeliTpoHa. Hankcars peakumio.

Jlomainee 3ananne

1. §66.

2 Hanucarb HCAOCTAKIIHE 0603Haqemm B CJICAYIOLUUX AACPHBIX pCAKLUAX!:
TAl+in —?+3He B Mn+7-3¢Fe+gn

? +/H—-2Na+;He TAl+y—>EMg+?

3. DneMeHT Kyp4aToBHii MOMyYHIIH, oGnyqax nnyronuii %7 Pu apaMH HeoHa
22 Ne. Hanmiunte peakumio, ecny M3BECTHO, 4TO B pesyisTare obpasyercs elue
YeTblpe HEHTpoHa.

Ypoxk 54
JlaGopaTopHas pabota 6 «3yueHue TPEKOB 3aPAKEHHBIX YACTHIL
no roroBbIM oTorpadpuam»

Lens ypoka:

OOBACHUTL XapaKTep ABWKEHHA 3apsKEHHBIX YaCTHIL.
Oéopyoosanue:

®oTorpaduu TPeKOB 3apsHKEHHBIX YACTHIL, IONYYEHHBIX B Kamepe BunbcoHa,
My3bIpbKOBO# Kamepe U HOTOIMYIBLCHH.

Xon paborbl

Ioscuenns k pabore
[pu BeInonHenuu saHHOH NabopaTopHOit paboTEI ClieayeT NOMHHTD, YTO:
a) JJIMHA TpeKa TeM Gonbile, YeM GOMbLIe IHEPrus YacTHIIbl (M YEM MEHbllE
TUIOTHOCTb CPeAibl);
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6) TonuMHa Tpeka TeM Gonblue, Yem Gonble 3apAL HACTHLbI M YEM MeHblLIE ee
CKOpPOCTb;

B) NPH ABHXXEHHMH 3apsXKEHHOH YaCTHIBI B MArHHTHOM I10J1€ TPEK €€ Nojy4aer-
CA1 MCKPHBICHHBIM, TIPUYEM paZMyC KPHBH3HBI TpPeKa TeM Oonblue, 4eM
6onblie Macca ¥ CKOPOCTb YaCTHLBI K HEM MEHBIIIE €€ 3apsa ¥ MOAYNb HH-
RyKUHH MarHHTHOTO NOJIA;

I) 4aCTHLIa IBUrajlach OT KOHIIa TpeKa ¢ 60NBIIMM PafHyCOM KPHBH3HBI K KOH-
11y C MEHBIINM PaiMyCOM KPHBH3HBI (PaaHyC KPUBH3HEI 10 MEPE ABHKEHHS
YMEHBUIAETCH, TaK KaK M3-32 COMPOTHRIICHHS CPEAbI YMEHBLIAETCA CKOPOCTh
Y4aCTHULIBI).

Iopsaaox BbinoaHeHns paboTbl
1. Ha nByx n3 tpex npeacTaBieHHBIX BaM (ororpaduii nzodpaxkeHsl Tpeku
4JacTHUL, ABHXKYILHXCS B MarHUTHOM Nonie. YKaxuTe, Ha Kakux. OtBer obocHyiiTe.
2. PaccMorpute ¢ororpaduio TPEKOB € -4acCTHLl, ABHTaBIUMXCA B Kamepe
Bunbcona, u oTBeTbTE Ha AaHHBIE HHXKE BOIIPOCHI.
— B KakoM HanpaBjI€HUH JABUTAHCH O -4aCTHLbI?
— JlnMHa TPEeKoB O -4acTHIl IPUMEPHO OfMHakKoBa. O HeM 3To roBopuT?
— Kak mensnach TONIKHA TpeKa No Mepe ABikeHUA yacTHU? UYTo M3 3Toro
caeayer?
3. Jlana dororpadus TpekoB o -4acTHU B kamepe BuibcoHa, HaxoauBLuekcs B
MarautHoM none. Onpeaenure no 3toit pororpaduu:
— [oyeMy MeHsIHCH painyC KPUBH3HBI M TOJILIMHA TPEKOB 110 MEPE JABHXEHHA
o -yactuu?
— B kaky1o cTopoHy ABHraJiMch YacTHLIbI?
4. 1ana dortorpadus Tpeka 3NeKTpoHa B NNy3bIPHKOBOH KaMepe, HaXoAuBuUIeH
B MarHWTHOM nose. Onpenenure o 3toi pororpadumn:
— Ilouemy Tpex umeet popMmy cnupanu?
— B kakoMm HamnpaBieHHH ABHraics MMEeKTpoH?
— UT0 MOMI0 NOCNYKHUTH MPUYHHOM TOTO, YTO TPEK HIEKTPOHA rOpasio UTHH-
HEE TPEKOB & -4acTHU?

Ypok 55
JlaGopatopHas pabGora
«H3yuenne gesieHus siApa aToMa ypaHa no ¢pororpaduu TpeKoB»

Lens ypoxa:
Y6canTeCs B CNpaBeJTMBOCTH 3aKOHA COXPAaHEHHUS UMITYNIbCa Ha IPHMepe Je-
JICHHS ]ipa ypaHa.

Obopyooeanue:
®otorpadus TPEKOB 3apsHKECHHBIX YacTHIL 06pa30BaBLIHXCA B POTOIMYNBCHH ITPH
JIENIEHUH AIPA aTOMA ypaHa o AHCTBHEM HEHTPOHA; IHHEHKa M3MCPHTEIbHAA.

Xoza paboTsl

Hoscuenun x pabore

Ha nanno# dortorpaduu Bbl BUAKTE TPEKH IBYX OCKONKOB, 06pa3oBaBIIMXCA
NpH AENCHUH SApa aTOMa YpaHa, 3aXBaTHBLIETO HEHTPOH. SInpo ypaHa HaxoRHI0ChL
B TOYKE g, YKa3aHHOH CTPENIOYKOH.
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To TpekaM BHIHO, YTO OCKONKH SAPA YPaHa Pa3jIETENHCh B NPOTHBOIOIOKHBIX
HarnpasJEHUAX (M37I0M JIEBOTO Tpeka OOBACHAETCA CTONKHOBEHHEM OCKOJIKA C A~
POM OZIHOTO M3 aTOMOB ()OTO3MYNILCHH, B KOTOPOi OH JBUrasCs).

[lopaaok BLINOIHEHHA PaboThLI

1. [Tonb3ysce 3aKOHOM COXPaHEHHS HMNYIbCA, OOBLACHHTE, TIOYEMY OCKOJNIKH,
o6pa303a|3muecx MpH JCJICHUH f1pa aTOMa ypaHa, pa3JjICTCIuCh B NPOTHBOIOJI0XK-
HbIX HalpaBICHHAX.

2. Y3BeCTHO, YTO OCKOJIKH Aipa ypaHa NPEACTaBIAIoT cOOOH Aapa aTOMOB ABYX
Pa3HBIX XHMHYECKHX HIEMEHTOB (Hanpumep, 6apus, KCEHOHa U Ap.) U3 CEPEAHHbI
Tabmuust 1.1, Menneneesa.

Onna 13 BO3MOXHBIX peaKLHii IefeHHs ypaHa MOXeT ObITh 3aNUCaHa B CHMBO-

JIMYECKOM BHIE CIEaYyIOLMM 06pasoM:
235

U+ on = 'wBa+ JX+2- n,
TZie CUMBOJIOM ;X 0603HaYeHO AAPO aTOMAa OZHOTO M3 XHMUYECKHX EMEHTOB.
IMonb3ysce 3aKOHOM coxpaHenus 3apaaa u Tabnuueii 1. U. Menaeneesa, onpe-
JIENUTE, YTO ITO 3a JJIEMEHT.

Ypok 56
Pemenne 3a1a4

Lens ypoka:
VYuTL NPUMEHATH PU3HYECKUE 3aKOHBI NPH PELICHUY 3a/1a4.

Xon ypoka

1. IIpoBepxa nomantiHero 3aJaHus, NOBTOpPeHHe

— Yro Taxoe usoron?

— Kax ynraercs npaBuio cMeleHus s o -pacnaaa?
Cdopmynupyiite npaBuno cMelenus s § -pacnaja.
Kakum BHAOM M3/ydYeHHs 4acTo COnpoBoxaaercsa o - u 3 -pacnan?
3anuuuTte hopMyny 11s onpeneneHus aedexra Mace moboro sapa.
Sanuwute Gopmyity A pacuera S3HEPruM CBA3H AApa no ero Aedekry Macc.
Kaxoit Ppopmynoii cazanbl Mexay coboii MaccoBOe YHCII0, 3apATA0BOE HHC-
JIO ¥ YKCAIO HEHTPOHOB B siape?
Kak Ha3bIBaloTCs NPOTOHBI U HEHTPOHBI BMECTE?
Hsmensercs nm maccoBoe yucno sapa npu B -pacnane?
~ YTo npoucXoaHT C AAPOM PaIHOAKTHBHOIO dMEMEHTa NPH & -pacniane?

II. Pemsenne 3anau

J71s caMOCTOATENBLHOTO PEllICHHs YUHTENb MOXET BLIOpaTh PAA 3a1a4 U3 npel-
JIOXKEHHBIX:

1. Ion aeiicTBueM Kako# CuiIbl O - ¥ 3 -U311yueHHe OTKIIOHACTCA B MArHUTHOM
none? Yro nmpousoiinet ¢ usotonom ypana-237 npu f§ -pacnage? Kak nuamensercs
MaccoBO€E YMC/I0 HoBOro 3nemenTta? Bneso win Brpaso B Tabnuue Menaenecesa
TPOHCXOIUT CABUI? 3amucaTh peakuHio.

2. 3anucarb PeaKLMIO HENOCPEACTBEHHOTO NMpPEBPAILEHHA aKTHHUA-227 BO
¢panuuii-233; o - umn B -pacnan umeert 3a€Ch MecTo?
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3. Bo uto npespaulaercs 92U 1ocnie OIHOTO ¢ -pacnaja H isyx f3 -pacranos?

4. Bo uTO NpeBpallaeTCcs W30TON TOPHs *39Th , AIpa KOTOPOTO MPETEprIEeBaoT
TPH NOCNENOBATENLHBIX O -pacnazna?

5. Kakoe u3 Tpex ot -, 3 - U ¥ -H3AyUYeHHH He OTKJIOHAETCA MArHUTHBIM M SJIEK-
TPUYECKHM noanM"

6. Sinpa wiotona “2Th nperepreBaloT o -pacnaz, ABa [ -pacnaja v eLle OMH

o -pacnaa. Kaxue ;mpa nocsie 3Toro nonyqa}oTcx"

7. KaxoB cocTas siiep Bogopona | H u ypana 5,U ? UTo MOXKHO cKasaTh O
KOMHYeCTBe HEHTPOHOB B AAPaX C BoapacraHueM HX NOPSAAKOBOro HoMepa?

8. [1pu 6oMGapaupoBKe HeHTpOHaMK aToMa a3oTa 's N MCTyckaeTcs npoToH. B
A/1pO KaKOTO M30TONA NpeBpaliaercs Aapo asora? Hamuimre peaxuuio.

9. KakoB cOCTaB H30TOMNOB HEOHa 1y Ne, I Ne M i Ne? UTo XxapakTepHo ans
M30TOMOB OIHOTO r1eMeHTa?

10. AAnpo n30TONA MarHus ¢ MacCOBBIM YHCIIOM 25 noasepraerca 6ombapan-
pOBKe MPOTOHaMH. SIAPO KAKOro JNEMEHTa NPH 3TOM 00pasyeTcs, eciy saepHas
peaKLus CONPOBOXAACTCS H3MYUEHHEM & ~4acTUL?

11. Mpu 6oMOapanpoBKe & -4aCTHLAMH aMIOMHHHUA 00pa3yeTcs HOBOE AAPO H
HEHTPOH. 3anucath AAEPHYIO PEAKLHIO H ONPEAENHTD, AIPO KaKOro YIEMEHTA MPH
3TOM 0Opa3yeTcs.

12. KakoB cocTa saep HATpHA | 2Na, d)Topa YFu MeHzeneeBHA 2TMd?

13. Jonuumre peakumu: '94 Pu+?He -9 +0n R L,H +y-, 49,

14. Kakos coctas saep cepebpa ' Ag , ktopua % Cm W paaus 22"Ra

5. Kaxo cocTas siep repmanns 73Ge HHOGMS « Nb u cBuHIa 2:,7 Pb?

16. Slnpo Topust “wTh npeBpaTuOCh B PO panm: 2 Ra . Kakyio uacTtuuy
BbIOpOCHIIO s1Apo Topua? HanniumnTte peakumio.

17. Hanucars Hextocratoniye 0603Ha4eHHs B CIEAYIOMX AAEPHBIX PEaKUMAX:

SZn+in —?+3He "“N+H —?+4n
2+ /H — SMg+ JHe TAl+y—TUNa+?
18. Hanucarsb Hegocratoume 0603Ha4eHHs B CIEAYIOLINX AAEPHBIX peaKkumsX:
YK+ 0Ca+!H SMn+!H—Fe+?
4 10 1 2 1
M He—'(B+,n H+y > 740

JlomauiHee 3anaHue
[ToBTOpUTH §57-65, MOArOTOBUTHLEA K KOHTPOILHOM paboTe.

Ypok 57(1)
KonTpoannas pabora no teme «faepHan ¢pusnka»

Lenu ypoka:
BuIsBUTB 3HaHHUA yualMxca no Teme «SaepHas Gpusnkar.

Xon ypoka
Bapuanr 1
1. OnuIKTE COCTAB ATOMOB M30TONOB | Li M SLi.
2. Slapo Topus “oTh npespatiioch B aapo pamus R . Kakyio uactuuy
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8bI6pocuno Aapo Topua? Hanuumre ypaBHeHHE 5TOr0 pajHoakTHBHOTO pacna/a.

(Omeem: *Th—’ssRa+,He ; o -uacTuuy.)

3. [pu B3auMOZEHCTBIH aTOMOB AeiiTepHs ¢ aApoM Gepuiius | Be uciryckaer-
ca HeWTpoH. Hanuiumre ypaBHeHue SaepHOi peakuuu.

(Omeem: [H+]Be—n+'{B )

4. BBIUMCITMTE JHEPTHIO CBA3H SAPa ANIOMHHHA 7 Al , eclu m =1,00728 a.e.m,
m_=1,00866 a.e.m, M, =26,98146 a.e.m.

(Omeem: Am=3,89-10%kr, E.;=3,510" [i; umu Am=0,23442 aem.,
E. =218 MsB)

Bapuanr 11

1. OnuuIMTE COCTAB aTOMOB H30TONOB 70 U '¢0.

2. Ipn 6omMGapaMpOBKE HEHTPOHaMK aToMa a30Ta 'y N HCITyCKaeTcs NpoToH. B
AAPO KaKOro H30Tona npepailaercs 1apo asora? Hanuwuure peakuuro.

(Omeem: 's N+in—H+'¢C .)

3. Ipu 6ombaparpoBKe HEHTPOHAMH aTOMA AJIHOMHHHS ]237 Al vcnyckaercs o -
yacTuua. B aapo kakoro usorona mpeBpataerca sApo amoMuHus? Hanumnte
ypaBHEHHE PEaKLIMH.

(Omgem: Am=0,08705 a.em, E_, =81,1 M3B))

4. Haiinute nedekt macc u 3Hepruio cBsisu Tputua | H .

(Omgem: Am=1,51 102k, E;=1,36 10" [lx; un Am=0,009106 a.e.m.,
E. =848 MsB)) -

Ypox 57 (2)
Koutpoanhsiii TecT no Teme «Slaepnas ¢pusnka»

Lens ypoxa:
BeisBHTE 3HaHHs y4alMxcs no TeMe «SinepHas dusuxar».
Xon ypoka
Bapuanr I
1. KTo OTKpbIN fBNIEHHE PaAHOAKTHBHOCTH?
a) M. Kiopy; 6) H. Bop;
B) k. ToMcon; r) 3. Pesepdopa;

1) Bexxepens.

2. i3aMenseTCs i aTOM B PE3yNLTaTe PaguoaKTUBHOTO pacriana?

a) aTOM He M3MEHAETCS,;

6) n3MeHseTCs 3anac SHEPrUy aToMa, HO aTOM OCTAETCA AaTOMOM TOTO K€ XHMH-
YECKOIO 3JIEMEHTA;

B) aMOM USMEHACMCA, NPEBPAUAEMCA 8 AMOM OPY2020 XUMUECKO20 INEMEHMA,

T) aTOM Ha KOPOTKOE BPeMs M3MEHAETCA, TO O4eHb GLICTPO BO3BpALACTCA B
TIPEKHEE HCXOMHOE COCTOSHHE;

Z) B pE3yNIBTAaTE PaMOAKTHBHOTO Pacraja aToM MoJIHOCTLIO HCHE3aET.

6 B. A. Boakos, 9 k1.
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3.Yro takoe f -usnyqenue?

a) MOTOK MONOXHTENbHBIX HOHOB BOAOPOA;

6) NOTOK ObICTPBIX ABYX3apPALHLIX HOHOB Ielius;

B) NOMOK ObICMPbIX 31EKMPOHOE;

I') NOTOK KBaHTOB 3/MEKTPOMArHUTHOTO M3JyYEHHS BLICOKOM JHEPTHH;
1) MOTOK HENTPAIbHBIX YaCTHLL.

4. Kakoit npu6op no3ponser HaOMOAATh CEAbl 3aPSHXKEHHBIX YACTHLL B BHIC
110510Chl M3 Kanenb BOAbI B raze?

a) ¢hoTOoNNACTHHKA;

6) CUMHLUMUIALHOHHBIH HCTOYHUK;

B) cueTyuK ['eiirepa-Mromnnepa;

r) kamepa Bunscona,

1) 2MEKTPOHHBI MUKDPOCKOII.

5. B atomHoM siape comepxkuTtes 25 npotoHoB K 30 HefiTtpoHoB. KakuM nono-

KUTENbHBIM 3aPSI0M, BEIPXKEHHBIM B HIEMEHTAPHBIX AMEKTPUUECKHUX 3apsaax +e,
obnazaer 3To aToMHOe AApo?

a) +5e; 6) +25e;
B) +30¢; r) +55e;
o) 0.

6. 13 kakux yacTHLl COCTOAT sapa aToMoB?
a) U3 MPOTOHOB;

6) U3 HEHTPOHOB,

B) M3 POTOHOB, HEHTPOHOB H 3JIEKTPOHOB,;
T) U3 NPOMOHOB U HeliMPOHOS;

1) U3 IPOTOHOB H JNIEKTPOHOB.

7. CKONBbKO 3/IEKTPOHOB COZEPIKHTCS B AEKTPOHHOM 060104Ke HEHTPaTLHOrO
aToMa, y KOTOPOFO AP0 COCTOUT U3 6 POTOHOB U 8 HEHTPOHOB?

a) 6, 6) 8;
B) 2; ) 14;
) 0.

8. DHeprus cBA3M Apa U3 ABYX NPOTOHOB U TpeX HEHTPOHOB paBHa 27,4 MaB.
Yemy paBHa yaenbHas SHEPTUs CBA3U aapa?

a) 13,64 MaB/nyxn; 6) 9,11 MaB/nyiur;

B) 5,47 M>B/nykn; r) 54,68 MaB/nyx.

9. Kakue 4YacTHUBl H3 EPEUNCIEHHBIX HUXKE JIerde APyrux CoCoOHbI IPOHU-
KaTb B aTOMHOE PO H BbI3bIBATh SAEPHBIC PEAKLIHH?

a) IMEKTPOHbI; 6) npoToHBI;

B) O -4aCTHLBI, T) HelimpoHbl,

1) BCC NEPEHUC/ICHHBIE B a)—T) NIPHMEPHO OAMHAKOBO.

10. I[Tpy cTONKHOBEHMH NPOTOHA 'p ¢ A1pOM aToMa u30TONA JIMTHA | Li 06pa-
3yeTcs sApO M30TOna Gepuanus |Be W BbUIETAeT Kakas-TO Clle uyactuua JX:
ILi+!p—]Be+ X . Kakas 310 yactuua?

a) raMMa-KBaHT,; 6) JnekTpoH;

B) NO3UTPOH; r) NpOTOH;

1) HelimpoH.
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Bapuanr Il

1. [To xakoMy A€ACTBHIO GLLIO OTKPHITO ABJICHHE PaAHOAKTHBHOCTH?
a) no delicmeuio Ha PoMoONIACMUKKY;

6) 10 MOHHU3MPpYIOILEMY AEHCTBHIO Ha BO3AYX;

B) 110 BCHIBIIIKAM CBETA, BBI3bIBAEMbIM B KPUCTAJUIAX yJapaMH 4acTHLL,
r) no cnenaM B kamepe Bunbcona;

I) no umnysnbcam Toka B cyetunke [efirepa-Mionnepa.

2. Yro Takoe ¢ -uznyuexue?

a) NOTOK MOJIOKUTENbHBII HOHOB BOAOPO/A;

6) noTok OBICTPBIX ABYX3apAJHBIX HOHOB TENNS;

B) HOMOK GbiCMpbiX 21€KMPOHOS;

r) MOTOK KBAHTOB 3/IEKTPOMAarHUTHOTO M3JIy4EHHS BICOKOH JHEPTHHU.

3. Yro Takoe ¥ -usnyqeHue?

a) MOTOK NMOIOXHUTENbHbLIH HOHOB BOXOPOJa;

6) moTOK OBICTPBIX ABYX3apAMHBIX HOHOB IeNU;

B) NOTOK OBICTPBIX 3NIEKTPOHOB;

T) HOMOK KBAHMOB INEKMPOMAZHUMHO20 UINYHEHUA 8bICOKOU IHEPIUU,
1) MOTOK LEHTPANbHBIX YaCTHLL,

4. Kako#t mpubop nmpH NMpOXOXAEHHH 4epe3 HEro HOHHU3HPYIOLIEH YacTHLbI
BBIJAET CUIHaJ B BUAE KPATKOBPEMEHHOIO HMITYIbCa EKTPHYECKOTO ToKa?

- a) cuemuux letieepa-Mionnepa, 6) kamepa BuiibcoHa;
B) oTOIEMEHT; r) ocuunorpad;
1) AHHAMHK.

5. YTo 0aMHAKOBO Y aTOMOB Pa3HbIX H30TONOB OJHOIO XHMHUYECKOTO JIEMEHTa
W YTO y HUX pa3inyHo?
a) OJMHAKOBbI 3apAAbI H MAaCChl aTOMHBIX AA€EP, Pa3IH4YHbl XUMHYECKHE CBOIt-
CTBa aTOMOB,
©6) OAHHAKOBbI 3apAAbI AAEP, PA3NHUUHbl MAcChl ANEP U XUMHYECKHE CBOHCTBA
aTOMOB;
B) 00UIUKOBBI 3APsObL S0EP U XUMUYECKUE C8OUCMBA AMOMO8, DAZUYILL MAUC-
Cbl A0€p;
) OAMHAKOBBI MacChl A/IEP, Pa3IuYHBI 3apAAb! AAEP ¥ XUMHYECKHE CBOHCTBA
aTOMOB;
1) OIMHAKOBbI MAaCChl AAEP U XUMHYECKHE CBOHCTBa aTOMOB, Pa3/INYHbI 32pAb]
anep. .
6. B atoMnoMm saape coaepxuTcs Z npoToHoB # N HeiTpoHoB. HeMy paBHO Mac-
COBOE YHCIIO A 3TOro sapa?

a)Z, 6) N,
B)Z- N, rNN-2,
n)Z+ N,

7. Macca aTOMHOrO #fipa 13 Z npoToHOB U N HEHTPOHOB paBHa mg, Macca npo-
ToHa m,, Macca HEHTpOHA m,. YeMy paBHa 3HEPrHA CBA3U Aapa’?

a)m 6)(m,+Z-m,+N-m)-

B)(m,l Z my—N-m)) - c r)(Z- m+Nm ) %
u)(z-m,,+N-mN)-c5“.

6*
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8. Iins BbluMceHUs SHeprun cBasy sapa B CU no popmyne E, = Amc? B kakux
€IMHULIAX HYXHO BBIPa3suTh 3HaUeHHe fedekra Macchl A m sapa?

a) B aTOMHBIX €AMHHLIAX MaCChI;

6) B MerasnekrponBoibTax (MaB);

B) B MHJITMIpaMMax;

r) B rpamMMax;

1) 8 KUNOZPAMMAX.

9. MoXeT M MpH OCYIIECTBICHHH AACPHON peakunu BbIACIUTHCA Gonbluee
KOJIMYECTBO IHEPTHH, YEM NPHHOCHT B PO YACTHLA, BLI3bIBAIOLIAS PEAKLHIO?

a) MOXET, HO TOJILKO B PeakLMsAX CHHTE3a;

6) MOXET, HO TOJIBKO B PEAKLMAX JETICHHSA AIED;

B) MOXCEM 8 pATUYHBIX MUNAX PeaKyuil;

I) HE MOXKET HH B KaKMX PEAKUHUAX;

1) BbIACEHHE SHEPTHH BCErAa PABHO MOTMIOLEHHOM JHEPTHH.

10. Sapo atoma u3oTona asora '; N norsowaer HEHTPOH (n , HCITYCKaeT Npo-

TOH |p M MPEBPAILAETCH B AAPO X .‘;‘N+0'n—>l'p+ X . SlApom Kakoro M30Tora AB-
asercs aapo X7

a) UN; 6) TN ;
B) '/C; r) c.
Ypok 58

Ilennas anepHas peakuMs

Ienu ypoxa:
CdopmMupoBaTh y yyaiMxcs IpeACTaBIECHHE O LENHOH A1EPHOH peaKkLHH, Bbl-
ACHHUTDb YCIIOBHE €€ MPOTECKAHUA.

Xon ypoka
I. AHaNH3 KOHTPOIBHOI PaboThbI

II. IlpoBepka nomaiiHero 3agaHus, NOBTOPEHHE

M3 gero cocrout aapo?

Kakyto Maccy umeroT HeliTpoHsl? KakoB 3apan HelTpona?

KaxkoB cocras sapa Hatpus Na?

Kak nposBnstor cebs anephble cunbl?

Yto npousouuto Obl, €cy JeHCTBOBAIH OAHH KyJOHOBCKHE CHITbI?
CKO/bKO HEHTPOHOB COLEPXKHT M30TON ypaHa iU ? UeMy paBHO 4ucio
NpPOTOHOB B sApe?

YT0 MOXHO CKa3aTh MO 3apsbl NPOTOHA U 3JIEKTpoHa?

— Yem oTiyaeTcsa XUMHUECKHIH JIEMEHT U ero usoron?

H1. Hosbiii MaTepuan

Lennaa peakyus denenun adep ypana
B 1940 r. I'W. ®dnepos u B. Ietpxxak o6HapyXHIH caMONpoOU3BOIbLHOE (CMOH-
TaHHOE) AeJICHHE AJCP YpaHa.
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B 1938 r. O. I'an u @. llITpaccman OTKpbLIK: sapa ypaHa npu GomGapanposke
ero HeiirpoHamMu o6pasyloT Apyrue neMeHThl. A OGBACHEHHE 3TOMY ABJICHHIO
6b1n10 nano B 1939 r. aBcpuiickum dusukom JI. MaiiTHEpOM U aHIIIMIACKHM QH3H-
koM O. ®pHiem:

BU+gn—8U~'2Cs+33Rb+2:0n.

(BomGapauposka HeliTponamu naet 35U , KOTOpBI pacriaaaeTcs Ha Ue3Hi 1
pyouauit)

[To3sxe 06HapyxHTH, 4TO NpH GoMGapaANPOBKE HERTPOHaMH > J o6pasyloTcs
80 pasnuuneix agep. Hanbonee BepoaTHoe neneHne oxasanocs:
mg 2 Kr 2

mg's>Ba 3

DTOT npoLecc NPOMCXOAHUT C BhiAeaeHHeM dHepruu 200 MaB =32 - 107!" [Ixk.
DHeprud BblAeNseTCA B BUJE:

a) E_ockonkoB = 2,6 - 107" .
6) E_ueiitponos = 0,1 - 107" JIx.
B) ¥ -u3nyueHunsa = 0,5 - 107" Dx.
r) B -u3nydenus

Mexanuim denenusn

H. Bop npeanoxun kanenbHy MOAENb sapa aroMa. OHa aeT npeAcTaBleHne
0 sApe KaK O MONOXHTENBHO 3apsKEHHO Karule )UAKOCTH. Sapo, nornoTusiuce
HEHTPOH, HaXOAHTCA B BO30Y)XI€HHOM COCTOSHMU M NOROGHO Karuie pTyTH NpH
TONUKE HAYHHAET Koebarbea, M3MeHAs cBoro dopMy. Korna sHeprus Bo3byxaenus
CTaHET OONIBILE JHEPTUM CBA3M, TO 3 CYET KYJIOHOBCKHX CHI PO pa3opBeETCA Ha
QIBE HaCTH, KOTOPhIE Pa3NeTATCA B MPOTUBONONOXKHBIE CTOpOHBI. Takum obpasom,
KHHETHYECKas IHEeprus HOBBIX A1ep 00yCIOBIMBAETCA KyJJOHOBCKUMH CHITaMH.

LlenHas peakuus AeneHMs saep ypaHa — 3TO peaKuHs, B KOTOPO#i 4aCTHLBI
(HEHTpOHBI), BBI3LIBAIOLIME ITY PEaKLHI0, 006pa3yroTCa B IpoLecce ACICHNS sapa.
JIns OCYIIECTBIEHHA UENHOA PeaKLMy NPUTOAHBI ML Aapa 5, U . EcrecTBen-
nbiit ypan cocrout us ;U (0,7%), 22U (97,3%). Slapa 3;U nensrcs kak Guict-
PbIMH, TaK H Mcnneuubmn Heiitponamu. 25U - TonbKO GBICprlMH C JHeprueit
1 MaB. Heiitponos ¢ Takoii 3Heprueii npu aenedun 60%, HO TONBKO OAHH U3 NATH
NIPOH3BOAMT AENEHHE.

LienHyio peakuuIo YHCTOro H30T0Na e/ OCYIIECTBHTh MEUICHHBIMA HEHT-
poHamMH HEBO3MOXHO. J{ns ee TeueHus Heoﬁxommo 4T06BI KO3 PULHEHT pa3-
MHOXEHHs k HeHTpoHOB GbLT 2 1. B 3TOM ciTy4ae 4HCI0 HEHTPOHOB ,,'n YBEIHYH-
BaeTcsl WK OCTAETCsA IOCTOSHHBIM M LieNHas peakuus nporekaet. [TIpu &k < 1 uncno
o7 YOBIBAET M LICTIHAA peaKiMA HEBO3MOXHA,

Koadpduument PasMHOXEHWA yBENHUMBAETCA NIPH 3aXBATE MEIVIEHHIX 'n an-
poM U wnm GLICTPHIX (1 ALpaMH B5U m U ¢ nocnenyiommM JeneHHeM.
YMeHbmaercsl IIpH 3aXBare HEHTpOHa SApOM 663 NOCHEeRYIOLIETO EeNEHHUs, NPH
BbUIETE HEHTPOHA M3 ACMALIErOCs BELIECTBA, NPY 3aXBaTe HEHTPOHA NPOAYKTaMU
JeNeHnst, 3aMeIMTEIAMA U KOHCTPYKTHBHBIMH 3IEMEHTaMH YCTAHOBKH.

C uenbIo YMEHBLICHHA BBUIETA | 1 yBETHYHBAKOT Macca ypana. KonnuecTso pac-
NaBLIKXCA SAEP MPONOPLHOHATBHO Macce ypaHa, KOTopas pacTeT GbicTpee, YeM mio-
&b €0 NOBEPXHOCTH, eC/i JopMa ypaHa ¢ KpHTHYECKO#H Maccoii mapoobpasHa.

235U
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MHUHHMANBHOE 3HAYEHHE MAcChl ypaHa, PH KOTOPOH BO3MOXHA LIENHas peak-
LIMs, HA3BIBAETCA KPUTHHECKOM Maccoil. B 3aBMCHMOCTH OT yCTPOHCTBA YCTaHOBOK U
THNA TOPIOYETO KPUTHYECKas Macca H3MeHseTcs oT 250 I' 10 COTEH KHIIOrpaMMOB.

CyuiecTsyIOT /IBa BUIa AACPHBIX PEAKLIWH: HeynpaBseMas Leniias peakuus u
ynpasisiemas LenHas peakuus.

IV. ¥YnpaxHeHusi H BONPOCHI /IS NOBTOPEHHA:
— YT0 Ha3bIBAKOT UEMHON AAEPHOI peakumeit?
Biiaronaps 4eMy OKa3al0Ch BO3MOXHbIM OCYLUECTBICHHE LEMHON A/1epHOH
peakuuu aeneHusa’?
YTo Ha3bLIBAIOT KOIQPULHEHTOM Pa3MHOXEHHS HEHTPOHOB?
Yem BbI3BaHA HEOOXOAWMOCTb 3aMEUICHHS HEATPOHOB, MCIYCKAEMBIX MPH
JaeneHuu saep?
— [epeuncnuTe ycnoBHs NpoTeKaH s UENHON AAePHON peakliu B ypate 325.

Jomaiunee 3ajanne

1. IlpounTars 1 BlyuuTh Matepuan naparpada 67;

2*, OauH U3 MyTeil, KOTOPLIMH OCYLIECTBISETCS JeJIeHHE sAep NPH UEHON
ALCPHOIT PCAKLIMK, BBICISIUT TaK: ypaH U , 3aXBaTbiBas MCUICHHLIH HEfpOH n,
pacnajacTcs Ha 1Ba palMOaKTHBHBIX OCKONKA — e3Hii '5:Cs 1 py6uamii wRb ¥
HECKONbKO HeITPoHOB. OCKONIKH NPETCPNEBAIOT LENOUKY OeTTa-pacnaios, COnpo-
BOXKIAEMbIX raMma-H3iyucHueM. Koneulisie npomykTsl — uepuii "Ce ¥ UHPKO-
HMIA 3 Z) . BalIMUWKTE BCC CCMb SACPHBIX PCAKLHA.

!

Ypoxk 59
SnepHblii peakTop

Lens ypoxa:
OO6BACHUTH NPHHLIUII ACHCTBUS SAEPHOTO peaKTopa.

Xon ypoka

I. IlpoBepka nomanrHero 3aJaHns, NOBTOPeHHe
— Pacckaxxute 0 MeXxaHH3Me NPOTEKAHUS LIEMTHOMN AAEPHOH peakLuy.
Yto Ha3biBaeTCA KPHTHUYECKOM Maccoii ypaHa?
Bo3mMoXHO nH nporekaHue uenHOH peakUMH, €CTH Macca ypaHa MeHblle
kpuTHueckoii? [Touemy?
— Kak uaer uennas saepHas peakims B ypaHe, €CJIM €ro Macca 60ble KpUTH-
yeckoit? [Touemy?
3a c4eT Kakux ($HaKTopoB MOKHO YBEMYHTh YHCIIO CBOOOAHBIX HEHTPOHOB B

KYCKe ypaHa, 00ecrey1B TeM CaMbIM BO3MOXXHOCTh NPOTEKAHHA B HCM peax-
unu?

I1. HoBblii maTepuan

Aodepnoie peakmoput

Ilpu aeneHnu TsHKenbIX aaep o6pasyeTcsa HECKONbLKO CBOOOAHBIX HEATPOHOB.
3TO NO3BONAET OPraHU30BATh TAK HA3bIBAEMYIO LIEMHYIO PEAKLIHIO, KOTAa HEHTPO-
Hbl, PaCPOCTPAHSAACH B CPEAiE, COMEPIKALICH TAXKEIbIC HIEMEHTDI, MOTYT BbI3BATDH
UX Jenenye ¢ HCyCKaHHEM HOBBIX CBOOOAHLIX HeidTpoHOB. Ecim cpena Takosa,
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4TO YHCIIO BHOBb POXAAIOILMXCS HEATPOHOB YBEIHYHBAETCS, TO NPOLIECC ACNIEHHUS
naBMHOO0pa3Ho HapacTaerT. B ciyyae, koraa UMCTo HEHTPOHOB IPH NOC/IERYIOIMX
JIENEHUAX YMEHDBLIACTCA, LIEMHasA SAepHas peaKUus 3aTyXaeT.

i nonyueHus cTalHOHAPHO# LIEMHO# AAEPHON peakiy, O4eBUAHO, HeoOXo-
AMMO CO3/1aTh TAKHE YCJIOBHA, YTOOB! KaXK10€ AAPO, NONIOTHBLIEE HEHTPOH, NIPH
JIeNICHHH BBLAENAO B CPEIHEM OMH HEHTPOH, HAYWIHI HA TeJIeHHE BTOPOTO Tsxke-
J0ro0 fA1pa.

SnepHbiM PeaKTOPOM Ha3bIBAETCH YCTPOHCTBO, B KOTOPOM OCYLLIECTB-
JIfieTCH H MOMACPXKHBAETCA YNpPaB/seMas LeNHasi peakuns AejeHns
HEKOTOPbBIX THXKEbIX Anep.

LenHas agepHas peakiys B peakTOpe MOXET OCYLIECTBAATLCA TONBKO ITPH O11-
PCAENCHHOM KOJTMYECTBE JENALMXCA Aiep, KOTOPbIE MOrYT AENUTHCS NpH Mo6oi
IHEPrUH HEHTPOHOB. M3 menAuuxcs MarepuaioB BaXHEMIINM ABISETCS H30TOMN

238
92

U , nons KOTOpOTro B ECTECTBEHHOM ypaHe octasnseT Bcero 0,714%.

SlnepHble peakTops! B 3aBUCHMOCTH OT B3aMMHOTO PasMeEILCHHS TOpIOYEro
3aMEUINTENS MOAPa3ENAOTCA Ha TOMOTEHHbIE U reTeporeHHble. B roMoreHHOM
peaxTope aKTHBHas 30Ha NMpeAcTaBaseT cob6oH OXHOPOAHYIO MacCy TONNMBA, 3a-
MEUTHTENIS ¥ TEMIOHOCHTENA B BUJIE PAacTBOPa, CMECH WM pacnnasa. ['eTeporen-
HbIM Ha3bIBAETCA PEAKTOP, B KOTOPOM TOIIMBO B BUE O10KOB MiIM TEMIOBBIAENS-
1olMx c60pOK pa3MelleHo B 3aMeuInTene, 00pasys B HEM NPaBUNbHYIO FEOMETPH-
YECKYIO PELUETKY.

[Ipn paboTe peakTopa B TEIUIOBBLIBOAALINX NIEMEHTax (TBIaX), a TAKKE BO
BCEX €r0 KOHCTPYKTHBHBIX JIEMEHTAaX B PaslIMYHBIX KOMHHECTBaX BbiAenseTCs
Ternota. OcoOeHHOCTh A4EPHOr0 PeakTopa COCTOUT B TOM, YTO 94% dHepruu ae-
JICHHS NPEBPALLAETCS B TEILIOTY MPAKTHYECKH MIHOBEHHO, T.€. 32 BpeMs, B Tede-
HME KOTOPOTO MOLLHOCTb PEaKTOpa MM IJIOTHOCTh MaTEPHANIOB B HEM HE YCIIEBAET
3aMeTHO H3MEHHTbCA. [T03TOMY NPH M3MEHEHHH MOLLIHOCTH PEaKTOpa TEIIOBBIAC-
JeHHe creayer 6e3 3anasApIBaHUA 3a NPOLECCOM AeeHus Toruea. OnHako npu
BBIKJIIOYEHHH PEAKTOpa, KOraa CKOpOCTb AENEHHS yMeHblaeTcsa Gonee ueM B Jie-
CATKHM pa3, B HEM OCTAlOTCS HCTOYHHKH 3aNa3biBaAIOILErO TEIUIOBLLICICHUS (ram-
Ma- 1 Gera-u3nyueHne NPOAYKTOB JeNeHUs), KOTOphIEC CTaHOBATCA Npeobnagaio-
LIMMH.

MoltHoCTh AAEpPHOFO peakTopa MPONOPUHOHANBHA MIOTHOCTH NMOTOKA HEHT-
POHOB B HEM, MIO3TOMY TEOPETHUYECKH AOCTHXKHMMa 106Gas MowwHOCTs. [TpakTHuec-
KM XK€ NPEAeNbHAA MOLIHOCTE ONpeAeNseTcss CKOPOCTHIO OTBOAA TEMOTH!, BhI/e-
nseMoii B peakTope. YAeNbHbIH TENIOCHEM B COBPEMEHHbIX JHEPTETHYECKUX pe-
aktopax coctasnser 10°-10° MBT1/M’, B BuxpeBbix — 10°~10° MB1/™’.

OT peakTopa TENNOTAa OTBOAUTCA LUPKY/IHPYIOILHM YEPE3 HETO TENIOHOCHTE-
nem. XapakTepHoi 0COOEHHOCTBIO peakTopa ABIAETCS OCTATOYHOE TEMNOoBbIene-
HHE NOCIE NPEKPALLEHHS PeakLny JeieHus, YTo TpeSyeT 0TBOMA TEMJIOTh B Teue-
11He JUTUTENTLHOTO BPEMEHH 110C/Ie OCTAHOBKH PEaKTopa. XoTs MOIIHOCTb OCTaToU-
HOrO TETIOBBIEEHHS 3HAYUTENbHO MEHbILE HOMUHAIBHON, LMPKYIALHS TEMN0-
HOCHTEJIS Yepe3 PeakTop J0MMKHa 06ecreunBaThcs O4EHDb HaIEXKHO, TaK KaK OcTa-
‘TO4YHOE TEMIOBBIACIICHHUE PETYIHPOBaTh HENb34. YAaNeHHE TENJIOHOCHTENS U3 pa-
60TaBILIEr0 HEKOTOPOE BPEMS PEAKTOPA KATErOPUYECKHU 3anpeliieHo BO H3bexaH e
TicperpeBa 1 MOBPEX/CHHS TEIUIOBBIACSIOIHX 3IEMEHTOB.
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Yempoiicmeo ynepzemuueckux adephvix peakmopos

[N1aBHBIM EMEHTOM AEPHOTO PEaKTOpa ABNACTCA aKTUBHAA 30Ha. B neii pas-
MCILIACTCSA AACPHOE TOMJIMBO H OCYLIECTBIACTCS LCTHAA PEaKiHs AeHEHUS. AKTHB-
Has 30Ha NPEICTABAACT cOGOM COBOKYITHOCTB ONpeAeNcHHBIM 06pa3oM pasMeLLCH-
HBIX TEMNOBLIAEAAIOUIMX IEMEHTOB, COAEPXKALLMX sAAEPHOE TOMIHBO. B peakTo-
pax Ha TeIJIOBBIX HEHTPOHAX UCTOJb3YETCs 3aMEANNTENb. Uepes akTHBHYIO 30HY
NPOKAYHBAETCS TETIOHOCUTE b, OXNXKAAIOLMH TCIUIOBbIACAIOLIHME SNEMEHTDI. B
HEKOTOPLIX THIIAX PEaKTOPOB PONb 3AMEMJIMTENA M TEMJIOHOCHTENS BBIMOJHACT
OHO U TO € BELECTBO, HANpHMep, 00bIYHAsA W Tshkeias Boaa. [lns ynpasneHus
paboToit peakTopa B aKTHBHYIO 30HY BBOAATCS PErYIHPYIOLIME CTEPXKHU U3 MaTe-
pHanoB, UMEIOIHUX GONBLIOE CEYEHHE MOrNOLICHH HEHTPOHOB. AKTMBHas 30Ha
IHEPreTHHECKHX PEaKTOPOB OKPYKEHA OTPAXKaTE/IEM HEHTPOHOB — CJTOEM MaTepH-
ana 3aMeUIMTeNs /1S yMEHbLIEHHS YTEUKH HEHTPOHOB U3 akTHBHOI 30HbI. Kpome
TOro, G1arofaps OTpaxKareio NPOHCXOANT BbIPABHUBAHHE HERTPOHHOM MIOTHOC-
TH M PHCPTOBBIAC/ICHHS N0 006beMy aKTHBHO#H 30HbBI, UTO MO3BOJIAET NMPH AaHHBIX
pa3Mepax 30HbI [I0Ty4YHTh GONIbLUIYIO MOLIHOCTb, 1OOUTHCS Oosee paBHOMEPHOTO
BLIFOPAHHA TOIVIMBA, YBEIHYUTH NPOJOIDKHTENBLHOCTb PaboThi peakTopa 6es3 nepe-
rpy3KH TOMIHBA M YIIPOCTUTh CHCTEMY TETIOOTBOAA. AKTHBHAs 30Ha, OTpaXaTelib
M ApYTHE JCMEHTbI Pa3MELIAlOTCs B FePMETHYHOM KOPIYCE MITH KOXYXE, 0ObIYHO
OKpY>KEHHOM OHOJIOrMYECKO# 3alUTOH.

OCHOBHOI1 KOHCTPYKTHBHOI1 J€TaJbIO FETCPOreHHON aKTHBHOH 30HBI ABJISECTCA
TBYJ, B 3HAYMTENILHOH Mepe OMpeAeNnsiomMi ee HaNC)KHOCTb, pasMepbl U CTO-
uMocTb. B sHepreTuuecknx peakropax, kak MpaBUIo0, HCMIONL3YIOTCS CTEPXKHEBbIE
TBIJ1bI ¢ TOTUTHBOM B BHZE MPECCOBAHHBIX TA0JIETOK ABYOKHUCH ypaua 3aKKOUCH-
HbIX B 000JIOUKY M3 CTaJlM MM LIKPKOHHUEBOTO CILIABA.

B TBan1ax NpoUCXOaUT reHepauus OCHOBHOH LOJH TETJIOBOI JHEPTHH U nepe-
Jaua ec Tennonocuteno. bonee 90% Bcel aHepruu, ocsoboxaatoleiics npu ae-
JICHUH THXKCIIBIX AACP, BbIACAKETCA BHYTPB TBYIOB H OTBOAMTCSA OOTEKAIOLLMM TBI-
JIbl TEMIOHOCHTENIEM. DHEPrOHANPAKEHHOCTD AAEPHOIO TOIIMBA OYEHb BHICOKA.
VaenvHoe TenoBbIAEEHHE B AKTHBHOI 30He nocturaer 10°~10° BT/M?, B TO Bpe-
M3l K&K B COBPEMEHHBIX 11aPOBbIX KOT/IaX OHO He npesbiwact 107 Br/m?,

VYenosust paboThl TBIJIOB B 3HAUMTENLHOM MEpE ONMpPEaCAsIOTCA KOHCTPYKLMEH
aKTUBHOH 30HbI, KOTOpas HOMKHa 00ecrneynBaTh NPOCKTHYIO TeOMETPUIO pa3Me-
LLIEHHs TB/IOB M HEOOX0AMMOE, C TOUKH 3pEHHS TEMIEPaTyPHLIX YCTIOBHIA, pacnpe-
ACJICHHC TCII0HOCHTENA. Yepes akTHBHYIO 30HY NIPH padoTe peakTopa U3 MOLIHO-
CTH JOJIKCH MOLAEPXKUBATHCA CTaOMIIBHBIN Pacxoi TEMIOHOCHTENS, FrapaHTHPY1O-
L(Cro HaACKHBIN TENI00TBOA. AKTHBHAs 30Ha JOJDKHa OBITh OCHALLEHA JaTyHKa-
MH BHYTPHPEAKTOPHOTO KOHTPOJIS, KOTOpble Aal0T HH(OpMauuio o pacrpenene-
HUH MOLIHOCTH, HEHTPOHHOr0 IIOTOKA, TEMAEPATYPHBIX YCIOBHAX TBAIOB H Pacxo-
ze rennoHocuTens. [1pu KOHCTPYHpPOBaHHH AaKTHBHOM 30HKI Z0MKHA ObITh MpEayc-
MOTPE€HA BO3MOXXHOCTb BBCACHHA NOINIOTHUTEA HCﬁTpOHOB AN NMPpeKpaCHUs
LeMHOH peakuuu B MoGBIX clyyasx, CBI3aHHBIX C HApyIEHHEM OXJTaXACHHUS aK-
THBHOH 30HBI.

Knaccugpuxayus peakmopoe.

PeakTopbl knaccuhHUMPYIOT 110 YPOBHIO YHEPrMH HEHTPOHOB, yYAaCTBYIOILHMX B
peaxkuuy AeNeHHUs, O NPHHLUMY pa3sMELCHHS TOIIMBA U 3aMEUTUTENS, LEJIEBOMY
Ha3HAYEHUIO, BULY 3aMEJIUTEA U TEMIIOHOCUTENA H HX PUIHUECCKOMY COCTOAHHIO.
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ITo ypoBHI0 3HEpreTHueCKHX HEHTPOHOB PEAKTOPhl MOIYT paboTaThb Ha BuICT-
PBIX HEATPOHAX, HA TETLIOBBIX H HA HEHTPOHAX MPOMEXYTOUHBIX (PE3OHAHCHBIX)
SHEPTHH M B COOTBETCTBHH C 3THM AEIIATCS HA PEAKTOPSI Ha TEILIOBBIX, GHICTPBIX U
MPOMEXYTOUHBIX HEHTPOHAX (MHOTOA JUIA KPaTKOCTH MX Ha3bIBAIOT TEMUIOBLIMH,
GbICTPBIMH H POMEXYTOUHBIMH).

B Hacrosuiee Bpems HauGonblliee pacrpoCTpaHeH e MOAYYHIH PEaKTOphi Ha
TEIUIOBLIX HEHTpoHax. JIns TEennoBbIX PEaKTOPOB XapaKTEpHbI KOHLEHTPaLUH
AJEPHOTO TONNHUBA 2325U B aKTHBHOI 30He oT 1 a0 100 kr/m* u Hanuune GombuIMx
macc 3aMeanurtens. s peaktopa Ha GBICTPBIX HEHTPOHAX XapaKTEPHbI KOHLEHT-
pauuu sinepHoro Tormea % U wim 25U mopsaka 1000 kr/M® u oTcyTCTBHE 38-
MEJUTHTENS B aKTUBHOI 30HE. '

B peaktopax Ha MpOMEXYTOYHBIX HEHTPOHAX B aKTHBHONM 30HE 3aMeIUTENs
OUCHD MJIO, H KOHLIEHTPALMA AACPHOrO TomuBa ;U B Heii ot 100 1o 1000 kr/m*.

B 3aBucuMocTH OT crioco6a pasMeleHUs TOTUIMBA B aKTHBHOM 30HE PeakTophi
JIEAATCS HA TOMOTEHHBIE M TETEPOreHHbIE,

B roMoreHHOM peakTope A1epHOE TOIUIHBO, TEMJIOHOCHTEND U 3aMELIHTENb
(ecnM OHY €CTh) TIIATENBHO MEPEMEILaHbl M HAXOAATCA B ONHOM DHU3H4YECKOM CO-
CTOSAHHH, T.€. aKTHBHAs 30HA MONHOCTHIO NOMOTEHHOTO PEaKTOpa NMPEACTABNAET
KUIKYI0, TBEPAYIO HWIH ra3oo6pa3Hyio OAHOPOAHYI0 CMECh ANEPHOrO TOILIMBA,
TETUIOHOCHTENA WM 3aMelnnTess. TOMOreHHble peakTopbl MOTyT ObITh Kak Ha
TETIOBBIX, TaK U Ha GBICTPLIX HeHTpoHaX. OQHAKO TOMOTEHHBIE PEAKTOPbI UMEIOT
M Cepbe3Hble HENOCTaTKH. ['OMoreHHas cMech UMPKYNHPYIOLIas 1O KOHTYpY, UC-
MyCKaeT CHIbHOE PaJMOAKTUBHOE U3NyueHHE, YTO TpeOyeT JOMONHUTENBHON 3a-
UIMTBI ¥ YCIIOKHSET yNpaBieHUe peakTopoM. ToNbKO YacTh TOMNMBA HAXOAUTCA B
PeaKTOpe U CIYXHT A1 BoIpaGOTKH 3HEPIMH, a IPYTas 4acTh — BO BHELIHUX TPY6o-
npoBojax, Teruloo6MeHHUKax M Hacocax. Llupkynmpytolas cMech BBI3bIBaET
CHJIBHYIO KOPPO3HIO U 3PO3HIO CHCTEM U YCTPOHCTB peakTopa u KoHTypa. O6paso-
BaHHUC B 'OMOFEHHOM DEaKTOpe B PE3yNbTaTe PafHoiin3a BOAbI B3PbIBOOMACHOM
rpemyueii cMecH TpebyeT YCTpOHCTB 1A ee goxuranus. Bee 31o npuseno k tomy,
YTO rOMOFEHHbIE PEaKTOPEI He TIOMYUHIIH LIHPOKOTO PacripOCTPaHEHHH.

B rereporeHHOM peakTope TOIUIKHBO B BU/E 0/10KOB pa3sMEILECHO B 3aMEUTHTENC,
T.e. TOMUIHBO H 3aMEUINTENh NIPOCTPAHCTBEHHO pa3fieNieHbl. B HacTosilee Bpemst
JUIS S3HEPTeTHYECKHUX LieNIeH NPOEKTHPYIOT TO/IbKO FeTEPOreHHbIE peakTophl. Saep-
HOE TOMIWBO B TAKOM PEAKTOPE MOXET UCTIONB30BATHCA B Ta3000pa3HOM, KHAKOM
¥ TBEPAOM cocToAHUAX. OHaKO ceiiyac rereporeHHbIe peakTopbl paboTalo ToNBKO
Ha TBEpPAOM TOTLIMBE.

B 3aBHCHMOCTH OT 3aMeUIAIOLIETO BELIECTBA FETEPOreHHbIE PEAKTOPH! AENAT-
cs Ha rpadMTOBLIE, JIETKOBOAHBIE, TAXKENOBOAHBIE H OpraHuyeckue. [1o Bugy Ten-
JIOHOCHTEN reTEPOreHHbIE PEaKTOPbI GbIBAIOT JIErKOBOAHBIE, TXKENOBOAHBIE, ra-
30BbI€ M XUAKOMETaIMYeCcKHe. JKHAKHE TENNOHOCHTENN BHYTPH peakTopa MOryT
ObITh B OnHO(A3HOM M AByx(}a3HOM cOCTOsHMsAX. B nepBoM ciiyuyae TemnioHocu-
TeNib BHYTPH PEaxTopa He KHUMNHKT, @ BO BTOPOM — KHITHT.

PeakTopsl, B akTHBHO# 30He KOTOpPBIX TEMIEparypa XHAKOFO TEMJIOHOCHTENS
HUXE TEMNIEPATYPhl KUIIEHHS, HAa3bIBAETCSA PEAKTOPaMH C BOJIO MO/ ABNCHHEM, a
PEAKTOPbI, BHYTPH KOTOPbIX NIPOUCXONUT KHIIEHHE TETUIOHOCHTENSA, — KUIALMMH.

B 3aBHCHMOCTH OT Ha3HAYEHUA SAEPHBIE PEAKTOPHI OBIBAIOT SHEPTETHUECKHE,
KOHBEPTOPHI M Pa3MHOXHTENH, HCCIIEA0BATENLCKHE H MHOTOLIENIEBBIE, TPAHCIOPT-
Hbl€ U IPOMBILLIEHHBIE.
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S1acpHble SHEPreTHHECKHE PEaKTOPbI HCIIONB3YIOTCS JUIS BRIPAOOTKH 3/1€KTPO-
JHEPrHH Ha aTOMIIBIX YMEKTPOCTAHLIMSAX, B CYJIOBBIX JHEPTETUIECKUX YCTaHOBKAX,
Ha aTOMHbIX TeruolanekrpoueHTpansax (TIL]), a Taxke Ha aTOMHBIX CTAHLUAX TeM-
a1ocuabxkenns (ACT).

PeakTopbl, npeaHa3HauYeHHbie Ul NPOU3BOJICTBA BTOPHYHOIO AUEPHOrO TOM-
JIBA W3 NPUPOHOTO ypaHa U TOPHs, Ha3bIBAIOTCH KOHBEPTOPAMH HITH Pa3MHOXH-
TensMd. B peakTope-KOHBEPTOpE BTOPHYHOIO SIAEPHOrO TOMJIMBAa obpasyercs
MEHbLIE NEPBOHAYANBHO H3PACXOA0BaHHOTO.

B peakTope-pasMHOXKHTENE OCYLIECTBASETCS paclIHPEHHOE BOCIPOH3BOACTBO
S/IEPHOTO TOMJIMBA, T.€. €ro nony4aetcs 6osblIe, yeM Obl10 3aTpPaycHO.

HccrnienosarensCkue peakTopsl CIyXat 1S HeClleJOBaHUH NPOLIECCOB B3aMMO-
NEHCTBUS HEHTPOHOB C BELLIECTBOM, H3Y4eHHA NMOBENCHHS PEAKTOPHBIX MaTepua-
JI0B B MHTEHCHBHBIX NIOJIAX HEHTPOHHOTO H raMMa-H3Ty4YeHHH, paJHOXMMH4ECKUX
1 61010THUECKHX HCCTIe0BaHMIT, NPOU3BOACTBA H30TOMOB, YKCNEPUMEHTANBHOrO
uccnea0BaHus GU3MKH ANEPHBIX PEAaKTOPOB.

PeakTopb! HMCIOT pa3niyHyl0 MOUIHOCTb, CTAUHOHAPHBIN WJIM UMITY/IbCHbIH
pexxum paboTel. Hanbonblee pacipocTpaHeHHE NOMYYHUIH BOAO-BOLSHbIE HCCIIE-
JIOBATEJIbCKHE PEaKTOphb! Ha oboraleHHOM ypaHe. TennoBas MOUIHOCTh HCCIIEA0-
BATEIbCKHX PEAKTOPOB KOeONETCA B LIMPOKOM AMANa30HE U AOCTHUIAET HECKOIb-
KHX TBICAY KHJIOBATT.

MHorotieneBsIMH Ha3bIBAKOTCSA PEAKTOPEI, CIY)KALUME U1 HECKOIBKUX LIEJIEH,
HanmpuMep, 115 BbIpabOTKH S3HEPTHH K NONYYeHHS S1epPHOTO TOIIUBA,

3axnrouenue

OHepreTuyeckas npobieMa — OfHa H3 BaXKHEHLNX MpobiieM, KOTOpPEIE CEroaHs
NIPHXOAHTCA peliaTh YEJIOBEYECTBY. YKe CTAH NPUBBIYHBIMH TaKHE HOCTHKEHHUS
HayKH M TCXHHKH, KaK CPEACTBAa MTHOBEHHOH CBA3M, GBICTPBIH TPaHCIIOPT, OCBOC-
HHC KOCMHYECKOTO npocTpaHcTaa. Ho Bce 3To Tpe6yeT OrpOMHBIX 3aTpaT SHEPruu.
Pe3kuii pocT npou3BoAcTBa M NOTPEONEHNS IHEPrUH BLIABHHY HOBYIO OCTPYIO
npoGieMy 3arps3HEeHUs OKpYXKalolweit Cpelibl, KOTOPOe MPeACTABAET CEPbE3HYI0
OMAacHOCTb AJIS 4eNOBEYECTBA.

Muposeie dHepreTHueckue norpebHocTH B Gnuxaiiiune gecatunetus Oyayt
HHTCHCHBHO BO3pacTaTh. Kako#-nmi60 OAMH MCTOYHHMK JHEPTHH FE CMOXET HX
obecneunTs, NO3TOMY HEOOXOANMO pa3BUBATL BCE HCTOUHUKH SHEPrUM U ¢ dek-
THBHO HCIIONB30BaTh JHCPreTHYECKHE PECYPChI.

Ha Gnuxaiilem otanc passutus suepretukyt (2o 2000 r.) 1 nepsble gecsaTuile-
T XXI 8. Haubonee nepcrneKTHBHBIMU OCTAHYTCS YrObHas JHEPreTHKA U Saep-
Has YHEPTETHKA C PEAKTOPaMHU Ha TETUIOBBIX H OBICTPBIX HEHTPOHAX.

Ceroins MacwTadbl MOTPpeONEHHS SHEPTHH UMBUIIH3aLMI 1aXke BTOPOro Kiac-
€2 BbIMISAANT (hAHTACTHKOM.

OaHako MOXHO HaeAThCS, UTO YENOBEUECTBO HE OCTAHOBUTCS Ha IYTH IIporpec-
€a, CBA3AHHOTO ¢ NOTPCOIECHHEM DHEPTHH BO BCEBO3PACTAIOLIMX KOTHUECTBAX.

I11. Bonpoce! Ha 3akpenJieHHe
— YTO Ha3bIBAIOT ANEPHBIM PeaKTOPOM?
Y10 ABNsIE€TCA ACPHBIM TOPIOYNM B peakTope?
Kakoe BelecTBO CIyXKHT 3aMeUIMTENEM HEHTPOHOB B A€PHOM peakTcpe?
Kakoso HasHaueHue 3amMeuTens HEHTPOHOB?
YTo HCcnonb3yeTcs B KaYeCTBE TETUIOHOCHTENS B AAEPHBIX peax‘ropax"
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— Yro ucnone3yercs B CHCTEME yNpaBleHHs XOAOM LEMHO# AAEPHOI peakiuu
neneHus?

~ YTo npuMeHseTCs B CHCTEeMe GHOMOrHYECKOIM 3aLIIMThI OT MOTOKA HEATPOHOB
Y TaMMa-U3ITy4eHHs, BO3HUKAIOLIMX B peakTope?

Jomaiunee 3ajaHue

1. IIpounTats M BbIy4nTh MaTepuan § 68;

2. OTBETHTH Ha BONIPOC MHUKPOTECTA:

Snepubie peakTOpe! HA GLICTPLIX HEMTPOHAX Ha3bIBAIOT PEAKTOPAMH-Pa3MHO-
KUTeNAMH. YTO pa3MHOXKAIOT Takue peakTopbl?

a) afepHoe ropioyee;

6) HEHTPOHBI;

B) Ha 3THX PEAKTOPax pasroHIOT HEHTPOHBI 1O TAKHX CKOPOCTE#i, MpH KOTO-
PbIX OHH MOTYT OCYHIECTBIIATh LICTIHbIE AAEPHBIE PEAKLHH, T.€. Pa3MHOXKATHCA.

Ypok 60
ATOMHan YHepreTHKa (NPOAO/IKEHHE)

Lens ypoka:
[Toka3arb HEOGXOOMMOCTb TAKOI OTPAC/IN KaK aTOMHas IHepreTHKa.

Xoza ypoka

1. [IpoBepka fomalHero 3ajaHusi, NOBTOpeHHe
— Yro Takoe aaepHslit peakrop?
B ueM 3akmouaeTcs ynpasneHue aiepHoH peakuun?
Ha3oBuTe 0CHOBHbIE YacTH peakTopa.
Yro HaxomUTCA B aKTUBHOIT 30HE?
Jlia uero HyHO, uTO6bI Macca KaXA0ro YpaHOBOTO CTEPXKHA Oblia MEHbILIE
KPHTHYECKOH Macch1?
Jlna 4ero HyXHbBI perynupyrouuce crepxxHH. Kak umu nons3yrores?
Kakyto BTOpyt0 pyHKLHIO (MTOMHMO 3aMeJIEHHst HEHTPOHOB) BBIMOJHAET
BOJIa B IEPBOM KOHTYpe peakropa?
Kakue npotiecch! MpoucxoasT BO BTOPOM KOHType?
Kakue npeoGpa3oBatus 3Hepruy NPOUCXOIAT NPH NONYUEHHHU SEKTPHYEC-
KOT'O TOKa Ha aTOMHBIX MEKTPOCTAHLHAX?

I1. HoBbiii maTepuas

Aoepnan snepzemuxa

[Ipumenenme aepHON SHEPruH i Npeodpa3oBaHus €€ B AICKTPHUECKYIO Briep-
Bble 6bL10 OCYLIECTBIEHO B Halueii cTpaHe B 1954 r. B r. O6HHHCKe 6bli1a BBEACHA B
ZeHCcTBHE nepBas atomHas anexTpocranumsa (AJC) momuoctsio 5000 BT. DHeprus,
BLIACIAIONIANCS B SACPHOM PEaKTope, HCTIONb30BANACh VIS MPEBPAllieHHs BOABI B
riap, KOTOpbIii BpaLuan 3aTeM CBA3aHHYIO C FEHEPATOPOM TYpOHHY.

ITo Takomy ske npHHUMITY AEACTBYIOT BBEACHHBIC B 3KCILTyaTauuto HoBoBopo-
Hexckas, Jlennnrpaackas, Kypckas, Koneckas u apyrue ASC. Peaktopbi 3THX
CTaHUMi1 HMeloT MotHOCTE 500—-1000 MBT.

ATOMHBIE 3IEKTPOCTAHLMH CTPOATCA, NPEXKIAE BCEro, B €BPONEIHCKOH vacTH
CTpaHbl. JTO CBA3aHO ¢ npenMyuectBaMd ADC MO CPaBHEHHIO C TEILUIOBBIMH
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31eKTPOCTAHLHMAMH, pabOTaIOLMMH Ha OPraHHYECKOM TOTUIHBE. SlaepHble peakTo-
pbI He NOTPEGNsAIOT AepULIMTHOrO OPraHHYECKOTO TOMIMBA H HE 3arPYXaloT nepe-
BO3KaMHM YIVIsl 3KeJIE3HOAOPOXKHBII TPAHCTIOPT. ATOMHEIE IEKTPOCTAHLMH HE MO-
TpebnatoT aTMOC(EpHBIA KUCIOPOA U HE 3aCOPSIOT Cpely 30710 W NpoayKTamu
cropanus. Onnako, pasmenieHde ADC B rycTOHACECHHbIX 00acTAX TauT B cebe
NOTEHLHANIBHYIO YTpO3Y.

B peakTopax Ha TEeIIOBLIX (T.€. MEIUICHHBIX) HEHTPOHAX YPaH HCHOJb3YeTCs
anwb Ha 1-2%. ITonHoe UCNo/b30BaHKE YpaHa AOCTHIAETCA B peakTopax Ha Obic-
TPBIX HEHTPOHAX, B KOTOPLIX 00ECMEYHBAETCS TAKXKE BOCIPOHU3BOACTBO HOBOTO
aaepHoro ropiodero B Buze miytonus. B 1980 r. na benospckoit A9C cocrosncs
1yCK NEPBOro B MUPE PEaKTOPa Ha GLICTPbIX HEHTpoHax MoLHOCTLI0 600 MBT.

SlnepHoit 3HepreTHkKe, Kak U1 MHOTHM APYFUM OTPAcisiM NpPOMBILUIICHHOCTH,
NpUCYIUM BPEAHbIE MM ONacHble HaKTOpb! BO3LEHCTBHS Ha OKPYXKaIOLLYIO CPEny.
Haun6onbiyo ROTEHUMAIBHYIO OTIACHOCTh MPEACTABIAET PaXHOaKTHBHOE 3arpsi3-
Henue. CnoxHble npobaeMbl BOSHUKAIOT C 3aXOPOHEHHEM PAJIMOAKTHBHBIX OTXO-
J0B ¥ AeMoHTaxe# oTcnyxusunx csoit cpok ADC. Cpok ux cayx6sl okono 20
{IET, FIOC/E Yero BOCCTAHOBNEHHE CTAHLMI H3-3a MHOTOJIETHErO BO3AeicTBUS pa-
AMALMHM Ha MaTepHaJTbl KOHCTPYKUMIA HEBO3MOXKHO.

ADC npoexTHpycTcs ¢ pacyeTOM Ha MaKCHManbHYI0 6€30MacHOCTh epcoHana
cTaHumit ¥ HaceneHus. OnbIT 3kcityaTauud ADC Bo BceM MHUpE NOKa3bIBaeT, HTO
6uocdepa HanexHO 3aUIMILEHA OT PaJMOAKTUBHOIO BO3ACHCTBUA MpENNpHUATHH
AAEPHOM SHEPreTHKH B HOPMAIbHOM PeXXUMe JKcruTyaTtaunu. OIHAKO B3pBIB YeT-
BEpTOro peakropa Ha YepHoObuibckoit ADC nokasal, 4TO PUCK paspylueHHs aK-
THBHOW 30HBI PEAKTOpa M3-3a OLIMOOK NepcoHana u MPOCYETOB B KOHCTPYKUHMH
pEaKTOpOB OCTAETCA PEaNbHOCTbIO, MOITOMY MPHHUMAIOTCS CTPOXKAHIINE MEPbI
IJ1s1 CHUXKEHHS 3TOrO pHCKa. SlepHble peakTOphl YCTaHABIMBAIOTCSA Ha aTOMHBIX
MOABOAHBIX JIOAKAX H JIEJOKONaX.

Hodepnoe opyycue

Heynpagnsemas uenHas peakuys ¢ 601b1HM K03(GPHLHEHTOM pa3MHOXKEHHS
HEHTPOHOB OCYLLIeCTBNIAETCA B aTOMHOM 60Mbe.

JIns Toro 4To0b! NPOMCXOAMIO MOYTH MTHOBEHHOE BbIZIE/ICHHE SHEPTHH (B3DbIB),
peaxuus JOMKHA MATH Ha GBICTPBIX HeHTpoHaxX (6e3 NpUMEHEHHs 3aMeInTENCH).
B3pbIBYaTHIM BEWIECTBOM CITYXKHT YHCTbIH ypaH %> U WM nyTonuit %, Py .

Yro6b! MOT IPOM30iiTH B3PbIB, pa3Mepbl JIENALIEr0Cs MaTepHana JOMKHbI Ipe-
BBILIATH KPHTHYECKHE. DTO AOCTUraeTCsA OO0 ITyTeM OBICTPOro COeAMHEHHS ABYX
NYCKOB JIENALIEroCs MarepHana ¢ JOKPUTHYECKHMH pa3MepaMu, 1ubo xe 3a cuer
PE3KOT0 CXKaTHsA OHOTO MycKa X0 pa3MEpOB, MPH KOTOPBIX YTeuKa HEHTPOHOB Ue-
P€3 NOBEPXHOCTH NaAET HACTONBKO, YTO Pa3MepPhI MyCKa OKa3bIBalOTCA HAAKPHTH-
4yeCkHMH. To M JIpyroe OCyLIECTBISETCS C MOMOLIL OOLIYHBIX B3pBIBYATHIX BeE-
uiecTB. [Ipu B3psiBe GOMOBI TEMIEPaTypa AOCTUIAET AECATKOB MUIUTHOHOB KEJb-
BuH. [Ipu Takoii TeMnepaType pe3ko NOBBILIAETC AaBNEHHE U 00pa3yeTCs MOLLas
B3pbIBHAs BoHA. OZIHOBPEMEHHO BOSHHKAET MOLIHOE H3nyueHue. [IpoaykTsl ten-
HOH peakuuu npu B3pbIBe GOMOBI CHIIBHO PafiMOAKTHBHBI H OMACHbI TSl KMBBIX
OpraH13MOB.

AtomHbie 60M6b1 ObuTH pUMeHeHb! CLIIA B koHue Bropoii MupoBoii Bo#iHBI
npotus Slnonuu. B aBrycre 1945 r. 6su11 cOpoiueHb! aToMHbIe 6OMOBI Ha AMOHC-
kue ropoaa XupocuMa u Haracaku.
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B TepmosnepHoit (BogopoaHoii) 60MGe HCTOUHHKOM SHEPrHH, KOTOpasi HE0OX0-
ZMMa LTS TEPMOSIEPHOTO CHHTE3A, CITYXHT B3PbIB aTOMHOK 60MObI (YpaHoBoii min
TUIyTOHHEBO ), IOMELLECHHOH BHYTPH TEPMOALCPHOH.

HeTpuBHanbHEIM pelileHHEM 0Ka3aiock TO, PH KOTOPOM B3PbIB aTOMHO# GOMOb!
HCINONIL3YETCA He V1A IOBBILIECHHA TEMIIEPATYPBI, a JUIA CUIbHEIIIEro CKaTHs TEpMO-
SIEPHOTO TOTIMBA H3TYYEHHEM, 06pa3yIOLUMMCS NIPH B3pbIBE aTOMHOM GOMOBI.

B naute#i cTpane 0CHOBHBIE HCH CO3AaHHA TEPMOAAEPHOTO B3pbiBa ObIH BbIA-
BuHyThl A.Jl. CaxapoBbiM.

C nossnexnuneM aaepHOro opyxHs nobeaa B BoiHe cTana HeBO3MOXHOI. Saep-
Has BO#Ha cnoco6Ha NPHUBECTH YeNOBEYECTBO K rHOEIH, MOITOMY HapoOIbl BCETO
MHpa HacTOH4YHBO GOPIOTCA 32 3anpelleHHe ANECPHOTO OPYXKHA.

I11. Bonpocs! Ha 3akpenJieHHe
— B cBa3u c yem B cepeante XX B. BO3HMKIA HEOOXOAMMOCTD HAXOKACHHUA
HOBBIX HCTOYHHKOB SHEPTHU? '
— Hasosure asa ocHoBHBIX npeumyiuectsa ADC nepen TIC.
— HasosuTe Tpu ocHBHBIE NPOGIEMbI COBPEMEHHOH aTOMHOH JHEPTETHKH.
— IpuBeanTe npuMeps! nyTei peleHna NpobaeM aTOMHOM JHEPrETHKH.

Jlomairxee 3anaHue
IMpounrats u Bely4HTh MaTepran § 69.

Ypok 61
Buosoruueckoe aeiicTBie pagnaunuu

Lens ypoka:
Hoka3zaTb HEOOXOAUMOCTS 3aLIKTBI QT U3NTYYEHUA.

Xon ypoka

1. IIpoBepka aomaluHero 3axaHus, NOBTOPpeHHe
— B cBas3u ¢ yeM B cepeaune XX B. BO3HHKIIA HEOOXOAUMOCTDL HAXOXKACHHS
HOBbIX HCTOYHUKOB 3HEPruu?
— Ha3osute nBa ocHoBHBIX npeumyiitecTBa ADC nepen TIC.
— Haszosute Tpy npuHUMNIHaNBHBIE TPO6IEMBI COBPEMEHHOI aTOMHOM JHEpre-
THKH.
— IlpuBeauTte npuMeps! NyTeit pelueHus npobaeM aToMHOM JHEPreTHKH.

I1. HoBblii MaTepHan

Bosoeiicmeue amomnoix cmanyuit Ha OKpyscaoumyo cpedy
TexHoreHHbl€ BO3ACHCTBHA Ha OKPYXalOLLyI0 CPERY NPH CTPOUTENBCTBE H 9K-
CrlyaTalliy aTOMHBIX SMEKTPOCTaHLMit MHOrooOpasHbl. OOLIMHO rOBOPAT, YTO
MMetoTCA PU3MUECKHE, XHMUYECKHE, pafiHallMOHHBIe H ApYrHe (aKTopbl TEXHO-
FeHHOro BO3AeHCTBUA dKcrutyaTauun ADC Ha 06BLEKThI OKpPYXKaloLIeH cpeabl.
Haubonee cymectBeHHble GakTOphI:
¢ OKaIbHOE MEXaHHUYeCKoe BO3AciCTBME Ha penbed — mpH crpou-
TEJIbCTBE;
¢ CTOK MOBEPXHOCTHBIX Y TPYHTOBBIX BOJI, COAEPHKAIINX XMMHYECKHE
PaZMOaKTHBHBIC KOMIIOHEHTSI;



174 nasa IV. CTPOEHWE ATOMA Y1 ATOMHOIO 51PA

¢ |3MCHEHHE XapaKTepa 3eMJIENONb30BaHHA H OOMEHHDIX MPOLIECCOB B
HenocpeAcTBeHHo#M 6mm3octh ot ADC;

¢ U3MCHEHME MHKPOKIMMATHYECKHX XapakTCPUCTUK MPHICKAIUNX
PanoHOB.

Bo3HMKHOBEHHE MOLLIHBIX MCTOYHMKOB TEILIA B BU/E FPAIMPEH, BOLOEMOB- OX-
naauTteneit npu skcrnyaraurn ADC 06bIMHO 3aMETHBIM 00pa3oM H3MEHAET MUK~
POK/IMMATHUECKHE XapPaKTEPUCTHKH MPHIEKAIUMX paioHOB. [(BHxKeHHE BOAbI B
CHCTEME BHELUHEro TEMIOOTBOAA, COPOCHI TEXHOAOTHYECKHX BOL, COREPMKaILNX
pa3sHo06GpasHble XUMUYECKHE KOMIIOHEHTbI OKa3bIBalOT TPaBMHUPYIOILEE BO3AEH-
CTBHE Ha NONYJAUMH, Gropy U hayHy IKOCHCTEM.

Oco6oe 3HauYCHUE HMEET PaCNPOCTPAHCHHE PAXHOAKTHBHBIX BELIECTB B OKPY-
}aroweM npoctpaHcTae. B koMmniekce COXHBIX BOPOCOB 110 3aLIHTE OKPYXKaio-
weii cpenbt 60bILYI0 OOIECTBEHHYIO 3HAUMMOCTh UMEIOT NpobiieMbt GesonacHo-
cti atoMHbIX cTaHuui (AC), HAYLUIHX HA CMEHY TEMUIOBLIM CTAHUHAM HA OpraHH-
yecKoM HckomaeMoM Torumee. O6uienpusHaHHo, 4To AC NpH HX HOPMAIBLHOM
JKCAAyarauu HaMHOTO — He MeHee YeM B 5—10 pa3 «uHile» B IKOJOTHHECKOM
OTHOLWWEHUH TEMIoBbIX dnekTpocranumii (TOC) Ha yrne. Onuako npu asapuax AC
MOTYT OKa3bIBaTh CYLIECTBEHHOE PaiMallMOHHOE BO3JEHCTBHE Ha JIIOACH, SKOCHC-
Tembl. [ToaToMy obecneuenne H6e3onacHocTH axocdepsl ¥ 3aLUTHI OKpYKaroLieH
cpens! oT BpeaHbIX Bo3aeHcTBuit AC — KpynHas Hay4Has H TEXHOJIOrHyecKas 3aaa-
ya s.IEPHO#t YHEpreTHkH, obecneunarowas ee Oynyiuee.

OTMeTHM BaXKHOCTH He TOJILKO PafHaLMOHHBIX (aKTOPOB BOIMOXHBIX Bpel-
HBIX BO3eHCTBHI AC Ha IKOCHCTEMBI, HO Y TEIJIOBOE H XHMHYECKOE 3arps3HeHHe
OKpY>alollieH cpejibl, MeXaHH4YeCcKoe BO3AeHCTBHE Ha obuTaTeneil BONOEMOB-0X-
naputeneii, MU3MEHCHNA THAPONIOTHYECKHX XapaKTEPHCTHK npunexawnx k AC
paiioHOB, T.€. BECh KOMIUIEKC TEXHOME€HHBIX BO3ACHCTBHH, BIHAIOLIHX Ha DKOJIOIH-
yeckoe Gnarononyuue okpyxatollieit cpeas.

Buidpocst u copocul epednsix seusecme npu yxkcnayamayuu AC. Ilepenoc pa-
Juoakmuenocmu 6 oKpyxcarowieli cpeoe

HcxoaHbiMu cOObITHAMH, KOTOPBIE pa3BHBAsiCh BO BPCMEHH, B KOHCYHOM CHETE
MOTyT NPUBCCTH K BPEAHBIM BO3IEHCTBHAM Ha HENOBEKA U OKPYXKAIOLLYIO Cpeny,
ABJISIOTCA BbIOPOCH! M COPOCHI PaOAKTUBHBIX M TOKCHUECKHX BELUECTB U3 CHC-
TeM AC. 3Tu BBIOPOCH! JENST Ha ra3oBbie M a3p0o30NbHbIE, BHIOpAackIBa€Mble B aT-
moccepy uepes Tpy6y, H xKuIKHE cOPOCHI, B KOTOPBIX BPEAHbIE PUMECH IPUCYT-
CTBYIOT B BHl€ pPaCTBOPOB HJIH MEJIKOAMCIIEPCHBIX CMecei, monajatoll1e B BOZ0-
eMbl. BO3MOXHBI H NPOMEXYTOYHBIE CUTYALIHH, KaK ITPH HEKOTOPBIX aBapHX, KOT-
Jla ropsiuas Boa BeIOpackIiBaeTCs B arMochepy M pa3aeiseTcs Ha nap v BOLy.

Bb16pochkl MOryT ObITb Kak NOCTOSHHBIMM, HAXOAALMMHCS 101 KOHTPONEM K-
CrUTyaTallMOHHOTO MCpCOHala, TaK M aBapUHHBIMH, 3a1noBbiMH. Bxmouascs B
MHoOroo6pasHbie ABHxkeHHs arMocdepsl. [IoBEpXHOCTHBIX M OA3EMHBIX OTOKOB,
paavoaKTHBHBIE W TOKCHYECKHME BEILIECTBA PAcMpOCTPAHAIOTCA B OKpysKaroulch
cpene, NonajaloT B PaCTEHHs, B OPraHU3Mbl )KHBOTHBIX H 4E/I0BEKa.

Bo3zodeiicmsue paduoaxmusnsix ebibpocoe na opeanuim uenosexka

PaccMOTpUM MexaHH3M BO3AEHCTBHA paJualiii Ha OPraHnW3M YesioBeKa: NyTH
BO3ACHCTBHA Pa3/IMYHbLIX PAAHOAKTHBHBIX BELLIECTB HAa OPraHK3M, X pacrpocTpa-
HEHHE B OpraHu3Me, JeMOHUPOBaHHE, BO3AEHCTBHE Ha Pa3IMUHbIE OPTaHbl U CHC-
TeMbl OPraHMU3Ma 1 NOCJEACTBUA 3TOro Bo3aeHcTBHs. CylecTByeT TEPMUH «BXOM-
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HbI€ BOPOTa panuaLun», 0003HayaroIHit NyTH nomnaaaHus paiHOaKTHBHbLIX BEC-
LECCTB H HSJ'ly‘lCHHﬁ MOTONOB B OPraHnu3M.

Pasnuunbie PaAHOAKTHBHBLIC BCLICCTBA MO-pa3HOMY MPOHHUKAIOT B OPraHU3M
4eJIOBEKa. JTO 3aBUCHT OT XHMHUYECKHX CBOHCTB paanoakTHBHOrIO 3JIEMEHTA.

Ilymu nponuxnoéenus paouayuu 8 opzanum yenogexa

PannoakTHBHBIE M30TOMBI MOTYT NPOHHKATh B OPraHU3M BMECTE C NHILEH HIH
Bozno#. Uepes opraHbl NULLEBapEHHs OHH PaCIIPOCTPaHAIOTCS N0 BCEMY OpraHH3My.

PaanoakTHBHBIC 4aCTHIIE! H3 BO34YXa BO BPEMs JbIXaHHs MOTYT NOMACTb B JI€T-
kue. Ho oHn 06y4aloT He TONBKO JIETKHE, a TakKe pacnpoCTPaHAIOTCs 110 opra-
HU3MY.

H3zotonsl, HaxoaAIHECS B 3eMJIE UITH Ha €€ NOBEPXHOCTH, MCITyCKas ramMma-
U3My4eHHe, CHOCOOHBI OGYYHTh OPraHU3M CHapyXH. JTH H30TOMBI TAKXKE Nepe-
HOCATCA aTMOC(EPHBIMH OCaZKaMH.

111. Boripochl Ha 3aKpenJienne
— B ueM npHuHHA HEraTHBHOTO BO3AEHCTBIA PaAHALIMH Ha XKHUBBIE CyIECTBa?
— Uro Ha3bIBaETCA NOMMOUIEHHOH £030i1 H3MyueHus?
PacckaxuTe 0 cnoco6ax 3aluTs OT BO3ACHCTBUA PaIHOAKTHBHBIX YaCTHIL B
H3ITyHEHHU.
Yro HCNONB3yIOT U1 3aLMTHI OT HEHTPOHOB?
C nOMOILBIO Kakoro npu6opa MOKHO 3aperMCTPHPOBATH BEMHUHHY Pafivo-
aKTHBHOTO H3/Ty4eHHA?
Kak 3aBUCHT WHTEHCHBHOCTb paJlHalli{ OT PACCTOSAHHMA 0 UCTOYHHKA pa-
JMOAKTHBHOTO H3y4YeHus?

JloManiHee 3a5aHHne
IMpouuTats ¥ BEIy4HTh MaTepHan §70.

‘Ypok 62
TepmosiiepHbIe peaKLHH

Llens ypoxa:
CdopMHpoBaTs Y y4allMXCs NMPEICTAaBIEHHE O TEPMOANEPHONR PEAKIIHH.

Xon ypoka

L. TipoBepka AomalHero 3aaHus, IOBTOPeHHE

— B yeM 3aksovaerca nNpUUNHA HETATHBHOTO BO3ACHCTBHA PaiHaLliM Ha JKH-
BhI€ CyLlecTBa?
UYto HasbiBaeTCA NOMOLIEHHOH 1030 n3myueHns? Ilo kakoii popmyne oHa
onpeaenseTcs ¥ B KAKHX eAUHHULAX U3MepaeTca?
TTpu Gonblueit au MeHbLIEH 103€ H3YYSHUA HAHOCUTCS OpraHu3My 601nb-
wiKit Bpel, eCu BCe OCTAIbHBIE YCIIOBHS OHHAKOBbI?
On1HaKOBBIH WIH Pa3JIMYHBIN 110 BeTHYHHE OHoNOrudeckuit 3 hexT BbI3bi-
BAIOT B )XKHBOM OpraHH3Me Pa3sHble BUBI HOHU3HPYIOLIErO H3Ty4eHHA?
Yto Ha3bIBalOT KOIQHULIMEHTOM KaueCTBa U3NyueHHA?
Kakue ¢aktopsi cnenyer yunThiBaTh NpH OLEHKe BO3ACHCTBHA HOHH3UPYIO-
IIUX U3TYYEHHH Ha KUBOM OpraHuam?
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— PacckaxuTe o crioco6ax 3allHTEI OT BO3AEHCTBUSA PaIHOAKTHBHBIX YAaCTHIL H
H3ITyHEeHHs.

I1. HoBb1it maTepunan

Tepmosnoepran peakyusn

Peakuusi CTHSHUSA NIETKUX 21ep NPH OYEHDb BHICOKOH TeMmnepaType, COMpoBOX-
Jalollancs BbIAECTEHHEM SHEPTHH, HA3bIBACTCS MEPMOAOEPHOU peaKiueli.

Jns cnusanns HeoGxoanuMo, YTOOBI pacCTOSHUE MEXAY SApaMH NPUOIU3UTENb-
Ho 6bL10 paBHO 10712 cM.

OnHako 3TOMY NPEnATCTBYIOT KYJOHOBCKHE cuiibl. OHU MOTYT ObITh PpeoosIc-
Hbl MU 60NbIION KUHETHYECKOM Hepruu saep. OcoberHo OonbIoe NpakTHYEC-
KO€ 3HAUCHHE UMECT TOT (haKT, YTO MPH ITOH PeaKLMK HA KaXKAblil HYKJIOH Bblaes-
€TCS 3HAYUTENIbHO HAMHOTO OOJIbLLE JHEPTHH, HEM MPH AREPHOI peaKLH, Halpy-
MCp, NPH CHHTE3€E AApa reus U3 aAep BOAOPOJA BbIACAETCA IHEPrys, paBHast 6
MD>B, a npu nenennu sapa ypana ;U Ha OQMH HYKIOH NPHXOAMTCSA NPUMEPHO
0,9 M3B.

ITpumep TepMosAEPHOM peakunn:
*H+)H—3He+n.

B s10oM cnyuae BeiaenseTcs aHeprus, pasHas 17,6 MaB. Ynpasnsemas Tepmo-
AilepHas peaKuHs — SHEPTETHYCCKU BbIroAHas peakuus. Moxer MaATH npH 6osb-
LIMX TeMmneparypax (nopsaka HECKOJILKO COTEH MAH. rpapycos). [pu Gonbuioi
TUIOTHOCTH BEILECTBA TaKasi TEMIEPATypa MOXET GBITh JOCTHIHYTA MYTEM CO31a-
HUs B MIA3ME MOLLUHBIX 3NEKTPOHHBIX pa3psanos. IIpoGnema: TpyaHO yaepkaTh
T1a3My.

Camonoanepxupalollne TEPMOSACPHBIE PEAKLMH IPORCXOLAT B HEAPAX 3eM-
nn. B Hacrosiuiee Bpems B Poccuu M pane apyrux ctpau Beayrcs paboTsl no ocy-
ECTBIIEHHKIO YNIPaBNAEMOli TEPMOSIEPHOI peakuuu.

I11. Bonpochl Ha 3akpensieHue

- Kakue peakuun HaspiBaloT TepMosepHbMU? Kak MHbIE HAa3bIBAIOT TEPMO-

AJCPHbIE peakuuu?

~ YeM 0OBACHUTD, YTO IPU CUHTE3E JIEFKUX SAEP BLLACASETCH SHEPrus?
KakoBb1 ycnoBus ocyllecTBIeH!s TEPMOAAEPHO# peakinu?
— CpaBHHTE 3HEPTHIO, NIPHXOAALIYIO HA ONHH HYKJIOH NPH TEPMOSAEPHOI pe-
aKUHMH NPH NENHON ANEPHON peakUHH.
Uto cynuT uenoseyecTBy ynpasisemas TepMosaepHas peakuns?

Ypok 63
O6o6marommnii ypok-urpa

Lenu ypoka:
[losropenune matepuana no kypcy $husuku 9 kacca; paclUHpeHHE Kpyrosopa
y4aLMXxcs.
Snuzpagp x ypoky:
«1 mbICTI0, C/TenOBaTENBHO, 51 cyLecTBYIO» (dexapT)
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Xozn ypoka
OTOT YpOK NPOBOAUTCA C LIENBIO MOBTOPEHHA MaTepUaa, H 0XHBIIEHHS yuel-
Horo npouecca. B nonoGHEIX Hrpax pe6GaT MpHBIIEKaeT a3apT COPEBHOBAHMNS U MIH-
TEPECHBIE BONPOCHL.
Bonpocs noa6upaorcs Tak, 4T0GH OHH OXBAaTHIBAIM MaTepHal MO BCEM U3Y-
YEHHBIM TeMaM. YpoK uieT B 6bicTpoM TeMne. Bo Bpems ypoka MOXHO Mojb30-
BaThbCs 11000# CripaBoOYHOI TUTEpaTypOil, BKITIOYAs y4EOHHK.

1. Banu-Trypuup

1. Yro obiuero Mexay pakeroii u kanbMapom? (Jeusxcymcs, ucnons3ysa peax-
mMueHbILl nPUHYUN.)

2. daMunug, MM U TOABI )KU3HH YYEHOTO, NTOJAPUBILIETO MHPY 3 3aKOHa MeXa-
uuku? (Mcaax Horomon. 1643-1727)

3. TTouemy MBI He 3amMeuaeM aBHkeHHs 3eMnn BOKpYT ConHUA, XOTs CKOPOCTb
ytoro AswxkeHus 30 km/c? (Lenmpocmpesmumenvroe yckoperue, césasantoe ¢ 0b-
paugenuem 3emau 6oxkpyz Connya, 4pe3ewluatino Mano no CPABHEHUIO C YCKOPEHU-
em cunsl maxcecmu Ha 3emiue.)

4. YcrpoiicTBo, paboTatoliee Ha cnabbIX TOKax, NPH MOMOILH KOTOPOTO MOXKHO
YTpaBIATh LIENBIO, CHIIA TOKA B KOTOpO#! BenuKa. (Pere.)

5. Yuenblii, 06bACHHBUINI HAMArHHYEHHOCTD JKENe3a U CTalH 3NEKTPHYECKH-
MH TOKaMH, KOTOpbIE€ UMPKYJIHPYIOT BHYTPH Ka)XKIOH MOJEKY/bl 3THX BELIECTB.
(Amnep Anope Mapu (1775-1836) — ppanyysckuii pusux u mamemamux, 0Oun u3
OCHOBONONOINCHUKOS INeKmpoouHamuxu, ynen Ilapudicckoui akademuu HayK.)

6. Mecro marHuTa, rae Habmonaercs HauOosiee CWIBHOE€ MarHHTHOE IOJe.
(ITonroc.)

7. DHeprus HOHU3MUPYIOLIErO UTYUEHHS, NOMIOILEHHAs 00nyYacMbIM BELlE-
CTBOM, paccYMTaHHas Ha EAMHHULYY ero Macchl. (Josa.)

8. Slnpo aToMa COCTOMT U3 TIPOTOHOB H... (HetimpoHos.)

9. Xumnyeckuit panMoakTHBHBIA JIEMEHT, ABNAIOLIMACS CBIPbEM AJIS NIOTyUe-
HUS aTOMHOH 3HEpruu. (Ypan.)

10. MexaHun4eckoe B3aMMOAEHCTBHE MEXKIY TBEPABIMU TEJ1aMH, BO3HUKAIOLLEE
B MECTE UX CONPHKOCHOBEHHA U NPENATCTBYIONIEE UX B3AHMHOMY NEPEMEILICHHIO.
(Tpenue.)

11. Teno, o6naaarolee HAMarHHYEHHOCTHIO, T.€. CO3AAIOLIEE MATHUTHOE MOJE.
(Mazrum.)

12. Benky € nankamu, NOJTHBIMH OPEXOB, NIOCAIMIN HA MNIAKHI FOPH3OHTAIL-
HBIi CTON M TONIKHYJIH BAOMb Hero, [IpuOan3uBmKCEh K Kpato cTona, 6enka nodys-
cTBOBasna onacHocTs. OHa 3Hana 3akoH OBk eHNs HBIOTOHA U, NONb3YACh OHUM
M3 HUX, IpeJIOTBpaTHiIa CBoe nageHue Ha noi. KakuMm o6pasom? (Buibpocuna ene-
peo opexu.)

13. JInnus, no xotopoit asmxercs Teno. (Tpaexkmopus.)

14. OnexTpuyuecky HeHTpaibHas HIEMEHTapHas YaCTHLIA C MAaCCOM MOKOs, PaB-
Hoil 1,674920 - 2077 kr. (Hetimpon.)

15. Cemba dpaHuy3ckux GH3MKOB, CO3JaBIuas yYeHHE O paJHOAKTHBHOCTH.
(Kropu.)

16. Yro Takoe nepuon xonedanuit? (Munumansusle npomescymox epemenu,
Yepe3 Komopblli G8UNCEHUE NOBMOPAEMCA.)
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17. Yto Ha3bIBaeTCA MaTEMaTHYECKH MasTHUKOM? (Mamepua.ibhas mouka, ko-
AeONOWASCS HA HE MEHAIOUIEMCA CO BDEMEHEM PACCMOSHUY OM NMOYKY nodeeca.)

18. Yto Takoe BonHa? (Boamywenus, pacnpocmpansowuecs € npocmpaii-
cmeae, yda.rvmca om apecma ux 603HMKH06€HM}L)

19. B pesynsrare yero o6pazyercs 3xo? (B pesyrvmame ompaxcenus 36yka om
PaznudHblx npezpao.)

I1. KpoccBopa «HaoGopor» no Teme «KnnemaTuika»

B cerke kpoccBopAa CTOAT LH(PEI, a 0 FOPU3OHTAJIH BIHCAHBI C10BA, OTHOCS-
uHECs K NOBTOPAEMOH TeMe.

Bonpocs! He HyMepyIOTCA U pacrionararoTcs cTondukoM B Gecrnopsaxe.

HyxHoO «B34Tb» CTOALIMII MEPBLIH BOMPOC H COOTHECTH C HUM OJIHO M3 CIOB-
OTBETOB, @ 3aTEM OKOJIO 3TOr0 BOMPOCA NOCTaBUTh LGPy, KOTOpas «0603HaYUT
HY)XHOE CJIOBO B CETKE KPOCCBOp/JA. 3aTeM TaK e MOCTYNHTh CO BTOPBIM BOMPO-
COM H T.A.

Iclyv|T|K|H
riafr|alplulH
Slc|k|o|pP|E|H|U|E
mly|T|o EEMI|E|T
S |M(n q1|b|cC

B|P|E|M|1

3ajnanue: COOTHECHTE MpHBEAEHHBIE HHXKE ONpPEE/ICHHs H CI0Ba B KIETKaxX
KPOCCBOp/Ia, TOCTAaBBTE OKONIO HHX YHCIIA.
¢ M3menenne cKopocTH B €XHHULLY BpeMeHH — (3)
* [IpousBeneHne Macchl Tena Ha ero CKopocTs — (6)
* 24 yaca— (1)
¢ CekyHaa — eqMHHLA U3MepeHud. .. —(7)
+ IlepBblit B MHpE 1ETYHK-KOCMOHABT — (2)
¢ Envnuua namepenus nytu — (5)
¢ CyMMa UTHH BCEX YYaCTKOB TPAaeKTOPHH, IPOAAEHHDII TEIOM 3a pac-
CMaTpUBaEMblil IPOMEXKYTOK BpeMeHH — (4)
I11. KpoccBopa no teme «Marueruim»
1. Yyenbli, Bnepsbie 06HAPYKUBIUMI B3aUMOAEHCTBHE EKTPHUECKOrO TOKA
W MarHUTHOM CTPENKH.
2. MecTo MaruuTa, rie HabnogaeTcs Hanbonee CUIBHOE MArHUTHOE TOJIE.
3. Yerpoitcro, paboTatoruee Ha c1abbix TOKax, PH MOMOLLH KOTOPOTO MOXKHO
YTIPaBAThL UENBIO, CHIIA TOKA B KOTOPOH BENMKA,
4. U306perarent nepBoro B MUpe TeNerpahHOro anmapara, MeyaTalomwero 6yKsol.
5, 6. Tlpu6opel, COBMECTHOE MOJIB30BaHME KOTOPHIMKM FO3BONSET NEPENABATL
3BYK Ha 60JIblLUHE PaCCTOAHUS.
7. V306peTarens aeKTpoMarHUTHOro Tenerpacda 1 a3byku U3 TOUEK U THYE.



Ypok 63. O6o6warowuuil ypok-uzpa 179

! | | ]

[2

’ 1

]

2] | [ 1]

13

8. YueHbii, 00bACHUBLLINI HAMArHHYECHHOCTD JKE/IE3a H CTaIX INECKTPHUECKMMU
TOKaMH, KOTOpbI€ LIHPKYJIHPYIOT BHYTPH KOXKA0H MOJIEKYIbI 3THX BELLIECTB.
9. IIpu6op, ciyxanimi A OPHEHTALMH Ha MECTHOCTH.
10. Pycckuii yHeHblH — 3neKTpOTeXHUK, H306peTarTesb 31eKTPOMarHUTHOrO Te-
nerpada.
11. Onna u3 oCHOBHBIX YacTed NpuOGOPOB (OTBETHI 3aMaHHi 5, 6 Ha3BaHHBIX
BbiLUE).
12. IpreMHHK TOKA, CYXallKil 115 NPEBPALLEHUS JNCKTPUIECKON 3HEPTHH B
MEXaHHYECKYIO.
13. MeTann, U3 KOTOPOTO AENAIOT NOCTOAHHBIEC MaTHHUTBL.
Ecnu Bce cioBa BaMH OTraaaHbl NPaBHILHO, TO B BBLICACHHBIX KIETKAX NMOMYUHT-
€4 CJI0BO, 0003HAYAIOILEE KATYLIKY IPOBOAOB C 3KEE3HbIM CEPAEYHHKOM BHYTPH.
Omesemnr: 1. Jpcren X.-K. (1771-1851). 2. ITomoc. 3. Pene. 4. Sxobu B.C.
(1801-1874). 5. Tenedon. 6. Mukpocdon. 7. Mopae C. (1791-1872). 8. Amnep
A.M. (1775-1836). 9. Komnac. 10. Wnmunr I1J1. (1786-1837). 11. Mem6pana.
12. Snextpoasurarens. 13. Crans.
3aknI0MHTENAbLHOE C/I0BO YUHTEs:
Kak rnacut pycckas nocnosuua: «He cTbIIHO HE 3HATh, CTBIAHO HE YUHUTBCA».
A ckonbKo elle Heno3swanHoro Bokpyr! Kakoe none aesrenbHOCTH Ans NBITIM-
Boro yma. Tak uTo 3anycKkaiTe CBO# «BEUHbIH ABMraTeibLY, U BNepea!



3anayuv NoBbILWLEHHOW CNMOXHOCTU

1. /iBvKeHHE MaTepHalibHOM TOYKH B JAHHON CHCTEME KOOPAHHAT ONMCHIBACT-
csl ypaBHeHUAMU: x(f) =2 + ¢, y(f) = 1 + 2¢. Kak aBukercs teno? 3anucars ypaBHe-
HME TPAEKTOPUH, 3aBUCHMOCTDb NPOHACHHOTO ITyTH OT BPEMEHH, IOCTPOUTE TPAEK-
TOpHIO Ha miockocTH XOY. Haiiti nonoxeHue Touky npu ¢ = 0, HanpaBieHHe U
MOAY/Ib CKOPOCTH JABHKEHHUA.

(Omsem: y (x) = 2x — 3. Touka ABHXKETCS PaBHOMEPHO 1O NPSAMOii B-NIOCKOCTH
XOY; nonoxenue npu ¢ = () 3a1aeTcs KOOpAUHATaMH TOYKH A(2; 1).)

2. Teno, uMes Ha4aNbHYIO CKOPOCTD | M/C, IBUranoCh PaBHOYCKOPEHHO H TPH-
obperno, npoitas HekoTopoe paccTosHKe, CKopocTb 7 M/c. Kakosa Gbla ckopocTsb
TeNa Ha MONOBHHE 3TOTO PacCTOAHUA?

(Omeem: v=15 m/c.)

3. 1o HaKNIOHHO# JOCKE MyCTHIIM KaTHThCA CHU3Y BBepx wwapuk. Ha paccros-
Huu 30 cM OT Hayana MyTH WApHK MOObIBaJI ABaXALL: Yepe3 1 ¢ u Hepes 2 ¢ OT
Havyana AswxeHnd. OnpeaenuTh Ha4YalbHYI CKOPOCTh M YCKOPEHHE IBHXKECHHS
LIapHKa.

(Omeem: a = 0,3 M/c?; v, = 0,45 m/c.)

4. C xaKoit BLICOTHI YIIaJIO TENO, €CIH 32 MOCHEAHION CEKYHY CBOEro cBO6O-
HOTO majieHust OHO npouwio nyts / = 24,5 mM? [1punats g 32 9,8 mM/c*.
(Omeem: H= 44,1 m.)

5. C KkaKo# BLICOTBI NMafaJIo TENO, EC/IH 3a MOCNEAHIO CEKYHY CBOETO najie-
HMS OHO npouino 3/4 coero myTu?
(Omsem: H=19,6 m.)

6. C kpbiiv manaioT ofiHa 3a Apyroi ABe kariy, Yepes 2 ¢ nocie Hauana nase-
HUS BTOPOH KaIlIi pacCTOsHUE MEXAY KallIIMH CTaNo paBHbIM 25 M. Ha ckonbko
paHbLLe repBas Karis oropsajiack oT Kpbltuu? [punsrs g = 10 M/c2

(Omsem: t=1¢.)

7. AsromMoOunb 100 ¢ pasronsics ¢ yckopennem 0,2 M/c2. lanee 2 MUHYTHI
€XaJl C MOCTOSHHOM CKOPOCTBIO M 3aTE€M Hauall TOPMO3UTh. Bpems aBuskenus a0
octanoBkH — 30 ¢. HaiiTh cpenHioro CKOpOCTh aHaIMTHUECKH (PELLEHHE HOIKHO
6bITh B 00LLEM BHIEC) H rpadHUECKH.

(Omeem: Ve = 14,8 m/c.)

8. CkopocTb Teuehns peku v, = 1,5 m/c. KakoB Moaysb CKOPOCTH v KaTepa oT-
HOCHTCJIBHO BO/bl, €ECJTH KaTep ABHKETCA NECPIICHAUKYIISIPHO K Gepery CO CKOpOC-
TbIO Vv, = 2 M/C OTHOCHTE/ILHO Hero?

(Omeem: v =25 mlc.)

9. Ockanartop MeTpo omyckaeT MAYLIEro Mo HeMy ueioseka 3a 1 mun. Eciu
uestoBeK OyaeT MATH BABOE GLICTPEE, TO OH CrycTHTCA 3a 45 ¢. CKONbKO BpEMEHH
Gyner cniyckarbcs HenoBek, CToswuit Ha 3ckanarope?

(Omeem: t = 1,5 mun.)
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10. Haiiti pagnyc R MaxoBHKa, €C/H NPH BPALLEHHH TMHEHHAA CKOPOCTh TO-
yek Ha ero oGone 6 M/c, a TOUeK, HAXOMAWMXCA Ha 15 cm 6ansxe K ocH BpalIeHHs
paBHa 5,5 m/c.

(Omeem: R =1,8 m.)

11. Ha¥iTnH nuHEHHYI0 CKOPOCTh M LIEHTPOCTPEMUTENLHOE YCKOPEHHE TOueK
3EMHOI TIOBEPXHOCTH Ha KBAaTOpe U Ha wHpoTe 60°. Paauyc 3emin cunTath pas-
HbIM 6400 kM.

(Omeem: v=233 m/c;a=1,7- 102 m/c?)

12. I1pu xako#t yrnoBo# cKOpOCTH BpaliteHus 3eMiu BeC Tea Ha IKBaTope 00-
paruics 61 B Hynb?

(Omeem: @ = 1,25 - 107 pan/c.)
13. Paccrosine mexay ueHtpamu 3emnu 1 JIyHe! paBHO 60 3eMHBIM pafiHycaMm,

amacca Jlynsl B 81 pa3 MenbLue Maccsl 3eMiaH. B kakoii Touke npsamoii, coeanHsio-
1IEeH X UEHTPBI, TeNO OyNeT NPUTAruBaTLCA K HUM C OXMHAKOBOH CHIIOH?

14. TpH 3Be3b1 MACChl M KaXKaas COXPAHSIOT B CBOEM JBHXKEHHH KOHGHUTYpa-
LU0 PABHOCTOPOHHErO TPeyrojibHHKa co cTopoHoit L. C Kakoii yrioBoii ckopoc-
Th1O BPAILAETCA ITOT TPEYTONBHHK?

(Omgem: w = —3-me )

15. MckyccTBeHHBIi CIYTHHK, HCHO/B3YEMbIH B CHCTEME TEJIECBA3H, 3aNyLLUEH B
NJIOCKOCTH 3EMHOTO 3KBAaTOpPA TaK, YTO BCE BPEMs HAXOAMTCA B 3€HUTE HAJ OMHOH U
TO# K€ TOYKOH 3€MHOTO 1apa (reocTalMOHapHbIH CIYTHHK). Bo Ckosbko pa3 paaunyc
opOuThI cnyTHKKa Gonble paaryca 3emin, paBHoro 6400 kM (g = 9,8 m/c?)?

(Omeem: npumepHo B 6,7 pas.)

16. CnyTHHK JBHXKETCA BOKPYr HEKOTOPOH MIaHETh! NG KPyroBoi opbuTe pa-
auyca r= 4,7 MiH. KM co ckopocTsio v = 10 km/c. KakoBa cpenmss nioTHOCTb P
nnaHeTsl, €ciiu ee paauyc R = 15000 km?

(Omeem: p =500 kr/m’.)



[lomaluHMe aKcnepumMeHTanbHble 3afaHusa

MexaHuKka

1. C moMouIbI0 pYAETKH WM CAHTUMETPOBOi H3MEPHTENLHOM JICHTBI ONIpeei-
TE KOOPAHHATHI TOYKH N10BECA KOMHATHOIO CBETHIILHUKA 110 OTHOLIEHHIO K CHCTEME
OTCUETa, CBA3aHHOM C OIHUM M3 HIKHUX YITIOB KOMHaThI. KoOpaHMHATHbIE OCH Ha-
npaBbTe BAOJb CTEH KOMHATBL.

2. V306pa3iTe TPaEKTOPHIO ABHKEHHS HIOKH 3BYKOCHHMATENS 3/1eKTPOdoHa
OTHOCHTEJIbHO MPaMILIaCTHHKH H OTHOCHTENBHO KOPITyCa 3MeKTpodoHa.

3. BoinycTHTe 0AHOBPEMEHHO C OIHOM U TOi e BHICOTHI BHAYaJIE ABa MYCThHIX,
a 3aTeM MyCTOM M NOMNHbIH KopoOku cnuuek. Kakoil U3 HuX ynajeT paHbuie?
O06bacHuTe HabJoAacMble ABJICHUA.

4. Onpenenute yckopeHue cBOOOXHOTO NMafcHMs, NOAb3YACh OTBECOM, CEKYH-
JIOMEpPOM UM KaMHSMH pas3nu4Ho# (GopMbl ¥ oObema. MecToM nposefeHns onbiTa
MOXET ObITb BLICOKHiI MOCT, IiryOokHii OBpar Wity 6aJKOH MHOTOITAXKHOTO JI0Ma.
Bo3bMuTE OKpYrieHHbIH KaMeHb HEOOMNbIUIMX Pa3MEPOB H TOA CYET «pas3, [Ba,
NyCK» NPEAOCTaBBTC EMY BO3MOXHOCTb Nanarb. CeKyHIAOMEPOM H3MEPLTE BpeMs
11aJIeHHst KAMH$, a 3aTeM N0 U3BECTHOH (OpMylie HaHKTE yCKOpeHHE CBOOOAHOIO
najlennsi. TTOBTOpHTE ONBIT HECKOJILKO Pa3 C pa3sHBIMH TejIaMH M YOEAHTECH B TOM,
YTO YCKOPCHHC CBOOOAHOFO MAafCHUs HE 3aBUCHT OT MacChl NMaAaioLIero Tesa.

pumeuanue: Bricory, ¢ KOTOpOH nanaeT kaMeHb, MOXHO NPHOAUIHTENBHO
OIpeNeHTh ¢ MOMOLLBIO OapoMeTpa-aHepouaa. M3BecTHO, 4TO MpH H3MEHEHUH
BLICOTHI Ha 12 M aTMocdepiioe AaBneHHe H3MeHAeTCs Ha 1 MM pT. cT. Jlnist yMeHb-
LICHHA NOTPELIHOCTH NpH M3MEPEHHHU BBICOTBI OTCYET AaBIECHUA no GapoMeTpy
AyHiile NPOM3BOAUTL B MUIIIUOapax; W3MeHeHHe fAaBneHud Ha 11 mumbap Oyaer
COOTBETCTBOBATh H3MEHEHHIO BBICOTHI Ha 9 M.

5. Onpenenure, KaKk M3MEHAIOTCA HMITY/bCHI ABYX LLIAPUKOB B PE3y/bTaTe B3au-
moaeiicTBHA. [ ocTaHOBKH ONbITAa BO3bMHUTE /1BA OAHHAKOBBIX CTaNbHBIX 1A~
pHKa U MOJOXHUTE UX Ha xkenob. CoobuuTe OAHOMY U3 LIADHKOB CKOPOCTDb M IIPO-
CNeauTE 32 NOBEACHHEM LLAPHKOB nocie B3aumogercTus. Coobiunte 060ouM Lwa-
pHKaM CKOPOCTH, HarpaBJIeHHbIE B OXHY CTOPOHY, ¥ CHOBA MPOCIEAMTE 32 U3MEHe-
HHUCM CKOPOCTEH LIAapHKOB nocie B3aumoaencTanA. OMUIINTE, KaK B ITHX ONbITaX
M3MEHAIOTCS MMITYJIbChI LIAPUKOB.

6. IonoxuTe Ha Kpait cTona HeGONbIION NpeMET, HANPHMED, JIACTHK HIIK KO-
pobok cninuex. CTONKHHTE NPERMET CO CTONA U 3ahUKCHPYHTE MECTO, T OH yAa-
puncs o non. Miamepus BbICOTY CTONa Ha/ NONAOM U Aa/bHOCTbL NOJETa, HalauTe
CKOPOCTb, KOTOPYtO Bbl COODLLWIHN TNy NPH TONUKE.

7. K BepeBke anutoi okono 0,5 M npUBAXKHTE Kpenko HeGoJIbLIOE Telo Maccor
oxono 200-300 r. Bpainas 310 Teno Ha BepeBKe B FOPH30HTANIBLHOMN MIOCKOCTH Hajl
TrOIOBOH, OLIEHHTE MO MYCKYTIHHOMY YCHUIIHIO, KaK MEHSETCS HaTSXKEHHE BEPEBKH B
3aBUCHMOCTH OT 4acTOTh! BpalleHHs. COMOCTaBbTE Pe3ybTaT OMbITa C U3BECTHON
BaM (popmyJI0H.
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Konebauus

1. 3roToBhTE MaTeMaTHUYECKKI MasTHUK, HCNOJIb3Ys HUTH C FPY30M, 3aKpe-
JIEHHYIO B JIBEPHOM npoeMe. Onpenenyre NEPHOA M HacTOTy konebaHus MasTHUKA
M1 pasHbIX AJIMH HUTH. M3yduTe, 3aBHCHT M nepuoa KoineOaHHs MasATHHKA OT
aMIUIHTYAbI P MAJTLIX OTKJIOHEHHUSAX OT NOJIOXKEHHUSA PABHOBECHA.

2. B kauecTse rpysa 1jis MaTeMaTHYeCKOro MasTHMKa BO3bMUTE HeOOJIbILOM
TIONIH3THJIEHOBBIH (TMTONMHCTHPONOBEIH) (rakoH H3-nod waMnyss. [{Ho atoro ¢ua-
KOHa NPOTKHUTE HrOKOH. 3anonHuTE (rI1akoH BoAo#H (Jydiue, ecu 3To 6yayT Map-
FaHIOBKA MM YEPHHIA). MasTHHK NMOABECKTE B JBEPHOM MPOEME M MOMTOXKHTE
noa Hero Oenblit aMcT GyMary. 3aTeM NPHBEIHTE MasTHHK B koneGaTenbHoe JBU-
*eHHe, a Oymary HauHMTE MEUIEHHO NEpEMEILATh 10 1oity. Bul monyunTe rpaduk,
N0 KOTOPOMY ONpEC/NTE NEPHOA KonebaHNsl, aMILTHTYY H 3aBUCHMOCTDb aMILIH-
TYABI OT BpEMEHH KonebaHHs.

3. B aBsepHOM mpoeme 3aKpenuTe ABa MasTHHKA OAHHAKOBOH IIMHBI (B Kade-
CTBE TPY30B UCHONb3YiiTe (raKoHbI U3-TIOA IAMMYHA, HATIOHEHHBIE NOJAKPALLEH-
HOM BOZO1). 3aTeM Npou3BEaUTE «3amUCh» KoneOaHHit MasTHUKOB (CHH{]a3HbIE KO-
nebanus 1 konebanus B nporusodase). [To rpadukam ycTaHoBHTE, 4TO Y HUX 06-
1LIer0, B YEM pasJIUYHeE.

4. Onpeaenute k03 HULHEHT XKECTKOCTH UMEIOLIEHCS Y BaC PE3HOBON HUTH.
Paccuuraiite no n3pectHoii popMyne nepron KoneGaHUs NOABELIEHHOTO Ha PE3H-
HOBOJ1 HUTH IPy3a, ECJIM H3BECTHA €ro Macca. 3aTeM NPOBEAMTE OMNBIT M0 orpeae-
JIEHHIO NEPHOAA KoeGaHHsA 3TOr0O MasTHHKA M CPaBHHTE MNOTYyYEHHBIE PE3Y/IBTATh
C PacyETHBIMHU.

BoJinbl

1. I[loHabnrogaiiTe 3a KapTHHOI pacpoCTpaHeHus NonepeyHbIX BoaH. s 3to-
ro B BOAY BoJ0eMa (mpyx, o3epo, GacceiH) 6pocsTe KaMeHb, @ B BOY B BaHHE —
MoHeTy. OLEHHTE CKOPOCTb PacTIpOCTPaHEHHUS BOJIHDI.

2. [1nockyio TapenKy HamoJHHUTE BOAOH MOYTH A0 CaMOrO BEPXa, a B KAYECTBE
reHepaTopa BOJH HCMoNb3yiiTe kanensHuly (munerky). HaGeras Ha cTeHky Tapen-
KM, BOJNHbI GBICTPO 3aTyXaloT 1 OUTH He oTpaxatorcs. Habnonalite BonHbl nyyuie
110 TEHH Ha [IHE TapPENKH MPH MPAMOM COTHEMHOM CBETE HJIH HIPH CBCTE APKOH Nlam-
nisl. OAHAKO BOJHBI, GETYLLIHE CO CKOPOCTHIO OKONIO 10 cM/c, CTMBAKOTCA A B3IMIA-
2@, (GPUKCUPOBAHHOIO HEMOABMKHO Ha Tapesike; OHM BUAHbLI TONbKO BOMIH3HM HCTOY-
HHUKa, FIC aMIUIMTyAa konebanus Benuka. Utobbl yBUIETh UX Ha BCeil TOBEPXHOCTH
BOZIbI, HY>KHO OBICTPO NOBOPaYMBaTh rojloBy. B pesynbTaTe npoBENEHHbIX ONbITOB
OUEHHTE JNIMHY MOTePe*HOit BOJIHBI.

3. Onpenenys ANKHY BOMHBI M 4acTOTY KoneOaHHii Kycouka MpoOKH MK, Aepe-
Ba Ha MOBEPXHOCTH BObI, HAHIANTE CKOPOCTh MOBEPXHOCTHEIX BOJH.

4. CTpyHbl My3blKaJIbHBIX HHCTPYMEHTOB HCITycKaloT 38ykH. Ha npumepe rura-
Pbl WK APYroro CTPYHHOTO MHCTPYMEHTA NPOBEPETE, B YEM OTIIMYHE 3BYKOB, HC-
NYCKaeMBIX TOJNCTBIMH CTPYHaMH, OT 3BYKOB, UCITYCKacMbIX TOHKHMH CTpYHaMH,
€CJTH MX AJIMHBI 1 HATSOHKEHUS OMHAKOBBI.

5. Tlepemeluas nanew no rpudy, uccnenynre, kak 3aBUCHT BHICOTA TOHA OT JUTH-
HBI CBOOOAHOM YaCTH CTPYHBI.

6. Ionyiite cHayaa BONIN3H OTBEPCTHUS MyCTO# OYTHUIKY, a 3aTe€M BONH3H OT-
BepCTHs OYTHIIIKH, 3aNI0JIHEHHOMH HaMoNoOBUHY Bofoii. OObACHHTE, TOUYEMY BBICOTA
TOHA pa3Hasi, €CIH J1aXe Bbl [YETE ¢ ONUHAKOBOH CHIIOMN.
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MarxuuTHoe foJie

1. O6bsicHuTE, NOYEMY T'BO3/IH, KAHLEIAPCKHUE CKPENKH, MOBHCIUHME HA MATHHUTE
M Haxo[sLIMecs PALOM, OTKJIOHSIOTCS OT BEepTHKaibHOTO Hampasniehus. [pone-
naiTe ONbIT U YOEZUTECH B ITOM.

2. C noMoLwplo KOMIlaca OnpeaennTe, HaMarHHueHo I OPUTBEHHOE JIE3BHE.
[TpoBepbTe BO3MOXKHOCTh Pa3MarHU4YHUBAHUS 3TOTO JIE3BUS MYTEM HArpeBaHMs B
nnaMeHH CBeYM MM ra3oBoit ropesku. [Ipy HarpeBaHUY Jie3BHE AEPKUTE MUHLE-
TOM HJIH MIOCKOryOuamu.

3. Noaxecute xoMnac BHavasie KO JIHY, a 3aTeM K BEepXHeH 4acTH jKeJEe3HOro
Bezpa (KacTpronu), CTOALIEro Ha 3eMiie. Y IHa CTpesiKa KOMIaca oBOpa4HBaeTCs
10XXHBIM MOJIIOCOM K BEIPY, a B BepxHe# 4acTu — ceBepHbIM. [IpoBeprTe 310 siBNE-
HHE U OOBACHHTE €ro.

4. ITonipo6y¥iTe HAMarHUTHUTB UTOJIKY TaK, YTOOBI YLIKO OKa3aJIOCh CEBCPHBIM
0J110COM, @ OCTPHE — IOKHBIM. BOTKHHTE Uronky B KOPKOBYHO NPOOKY M ONyCTHTE
B CTaKaH C BOJOH TaK, YTOOBI HrofKa M1aBaja BEPTUKAILHO CEBEPHBIM MOIHOCOM
BBCPX. DKCIEPUMEHTAIBbHO MPOBEPLTE, KaK BeleT ceds Mrojika, €C/d K Heill Ha
YPOBHE CEBCPHOrO MOJIOCA MOAHECTH MAarHMT (MOJOCOBOMH, MOAKOBOOOPA3HEIit).
[TposepsTe, OyAeT MM NepeMeLIaThCs UIoJKa, ECIU MEXIY MATHUTOM M CTAKaHOM
MOCTaBHTb JIMCT CTaNM,

5. U3roToBbTe NpocTeiiiinii ransBaHoMeTp. IS 3TOro KapKac KaTyLIKH CKJICH-
Te U3 MIoTHOH Oymaru. Pasmepbl kapkaca onpeenHTe BHEWHUMH rabapuramu
xomnaca. lllupuna kapkaca nomxkxa 661Te 12—15 Mm. Ha kapkac namoTaiite 50-70
BUTKOB nposona I13J1-0,2. B kaTywky BCTaBeTe KOMMAac U MOJYYHTE TalbBaHO-
MeTp. Mcnonb3ys 3T0T caMoebHBIH ralbBAHOMETP, ONPEAEHTE 3HAKH NO/TH0COB
CaMOAENIBHOTO FajibBAHMYECKOTO YIEMEHTA, COCTOSALIErO U3 MEAHOM U KeNe3HOM
NPOBOJIOKH, ONYILEHHBIX B PaCTBOP MOBAPEHHO#H comu (MK yKcyca).

6. Ha reo3ab unu apyro# skenesHblii crepeHs Hamotaiite 40—50 BUTKOB Mei-
HOH MPOBOJIOKH M KOHIIbI €€ NOIKIIIOYHUTE K rajibBaHM4eckoMy 3nemeHty. Mccne-
AyHTE TENA, K KOTOPHIM NPUTATHBACTCA NEKTPOMArHHT.

7. Ha nontochbl MarHuTa nosoXxuTe CTEKIIO, HOCHILTE €r0 CBEPXY CTaNbHBIMU
OMHJIKaMH 1 OCTOPOXHO NOCTYHYHTE NaNIbLIEM HIIH KAPaHAALIOM NO CTeKy. 3apu-
CyHTe KapTHHY MarHUTHOI'O MOJs.

J1eKTPOMATHUTHAsA HHIYKIUsI

1. K camonensHOMY rajibBaHOMETPY NPHUCOEAMHHUTE KOHLbI NPOBONOYHO Ka-
TywKy, cogepxatier 5070 Butkor npoeoxa [13J1-0,2. B 3Ty kaTywky BBOAuTE, a
3aTeM BBIBOAMTE MOJIIOC MOCTOSHHOrO MarHuta. [IpucMoTpuTecs, kak cebst Beaer
CTPE;IKA KOMIIaca y ranbBaHoMeTpa. [Tponenaiite TOT e OMBIT C APYrUM I10JHOCOM
¥ IOCMOTPHTC, YTO MPH 3TOM MEHSCTCH.

2. MaroToBbTe elue 0aHy Takyko Karywiky (cM. 3aganue Ne 1) u HajeHbTe obe
KaTyllK{ Ha XKeJIC3HbIN cepacunnk. KoHnaMu npoBoaa BTOPOi KaTyLIKH KOCHH-
TCCh MOJIKOCOB rajbBaHHYECKONO 37ieMeHTa (OaTapeiiku), 3aTeM OTKIIFOYHTE IPOBO-
Aa. [oscHuTe TO, YTO BBI YBHAMTE NMPH 3aMBIKAHHH H pa3MbIKAHHM LIEMH BTOPO#
KaTyluku. B 3Tom ynpaxxenuy Bbl noBropuny sHameHnThie onbiThl M. ®apajes,
re OH BrepBrIc HAOMIOAAN ABNEHHE 3NEKTPOMATrHUTHOH HHAYKUMH.
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Masal
ANEKTPUYECKUE ABNEHUA

Ypok 1
JNeKTPH3ALHA TeJ M IeKTPHUeCKHH 3apsaa

Lenu ypoka:

Hayuuth 06HapYXHBATh ANEKTPHUECKUE 3apsANbI Ha TeNlaX; NO3HAKOMHTE C sIB-
JICHMEM JMeKTpHu3aumu. Jlokasarh CyllecTBOBaHHE ABYX THIOB 3apAf0B H 00bAC-
HHTb X B3aHMOJEHCTBHE.

Obopyoosanue:

[Manouka aepeBsiHHasA, NIACTUHKA U3 OPICTEKIIA, MUIACTHHKA U3 300HMTa, JTUCT
Oymaru, ¢onbra, Bata, py4ka, kKapycesbka, y3kie Nonocky Oymara, nieHka uesuny-
JIOWZHAs, MOJOCKH MONHUITUNEHA, LIENK, MeX, MIEHKa Ha HUTKE, IUTaTHB.

Xon ypoka

I. HoBblit MaTepHnaa

H3BecTHO, YTO CYILECTBYIOT MPHUIMBHBIE, BETPAHbIE, COTHEYHbIE, TEMIIOBLIE,
aTOMHBIC, THAPOIIEKTPOCTAHLIMH, KOTOPBIE BEIPaOaThIBAIOT 3IEKTPHYECKYIO JHEP-
ru10. DTa 3Heprus nepenaeTcs 1o NPoBOAAM B KaX/IbIH ZOM, Ha 3aBOAbI, (pabpuku
u depMbl. B 11000M J0Me MOXHO BCTPETHTb pa3jiMuHbie »1eKTponpudopsl. 310
YTIOF, TE;IEBU30P, TblIecoc. .. Ecny TeMHO, Mbl ONb3YEMCS MEKTPHYECKHUM OCBC-
weHneM. Bonb(panmoBast HUT TaMINOUKH pa3orpeBacTcs 1o ACHCTBUEM CKTPH-
YCCKOI'o TOKA,

Tax uto e Takoc «anektpuucckuii Tok»? CeromHs Bbi y3HaETE 0 NPOUCXOKIE-
1IHH CNIOBA «MEKTPHYECTBON, @ YYTh MTOIKE — YTO TAKOE «INEKTPUUECKHUH TOKY.

Drenepumenm 1

[ToaBecHM depeBsHHYIO MANTOYKy Ha HUTKE. [T0JIM3TUIEHOBYIO MOJIOCKY 100~
MM Hia CTONl U HaTPEM €€ KYCKOM alleTaTHOro 1uenka. B3sB nieHky 3a KOHUHK,
nogHeceM ee cOOKY K OHOMY KOHLY MAJIOUKH.

— Yro Bbl Habmonaete? (ITarouka nogopayueaemcs, npumazu6aace K NOROCKe.)

YuuTens MpoaensIBacT TOT XKE IKCIEPHUMEHT C MIaCTMacCOBOH PYUKOH, ranoy-
KOM U3 OprcTeKsia, KalpoHOBOI WM MONMMITHICHOBOH TpyOKOH, HaTepeB MX LUes-
KoM uiu 6ymaroit.
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— Uro Bbl HaGmopaere? (Bce namepmeoie npedmemol npumszusaiom depessi-
HYI0 nanoyky.)

3r0 ABneHHE (CNOCOGHOCTL TN NPHTATHBATH APYrHeE TeNa MOCIE TOro, KaK HX
HaTepM) Ha3bIBaeTCs dNekTpu3auneii Ten. O6 2ToM siBeHUH GbUTO W3BECTHO ellle
B VI B. 10 H. 3.: rpeyeckuit punocod Panec Musnerckuit oGHapPY KK, YTO AHTAPb
nocne HaTHPaHUA WEPCTbIO HAaUYMHAJ IPUTATHBATH PAa3IHYHbIE JIETKHE APEMETbI.
OnHako MCTOPHIO HayKH 00 3MEKTPHYECTBE MOXHO Ha4aTh C UCCeA0BaHHUii Bunb-
sma ['mnsOepra, Bpaua aHmuiickoii koponessl Enusasersi. [Tepsyto cBoto paGoty
no ;ekrpuyecTBy I'mnbbepr onybnukosan 8 1600 r., rae omucan 3neKTpU3aLHIO
TpeHHeM. 31eCh OH BIIEpPBbIC B UCTOPHH HAYKH NMPHMEHW TEPMHH («JIEKTpHYe-
cTBO» (OT FPEUYECKOTO CII0BA «IEKTPOY, YTO O3HAYAET (AHTAPHN).

TneHka, MIACTHHKA W3 OPrCTEKNa, pyuKa, KanpoHoBas TpyOKa HadIeKTpH30Ba-
JIUCh, T.€. TIOYYUITH JIEKTPHYECKHE 3apSABI NIPH TPEHHH O ILENK, 0 Oymary.

DuU3KHUECKYIO BETHYHHY, HAa3bIBAEMYIO 21eKMPUYeCKUM 3apadom, 0603HaYaI0T
OykoBoii ¢.

Enunnua snekrpuueckoro 3apsaa 8 CH HassiBaercs kynoHoM (1 Ko B uects
¢panuyscroro ¢pusmka L. Kynouna (1736—1806).

Teno, y kotoporo g # 0, Ha3slBaeTCA 3aPANCEHHBIM, a TENO, y koToporo g =0,
— netlimpanvnsim (He3apAKEHHBIM).

Ixcnepumenm 2

MonoxuTe Ha Nonocky GyMard noiocKy U3 nonudTHACHA. [IpHikumas TeUIbHO#
CTOpPOHOIf JTAIOHH, IPOTIAAILTE UX, 3aTEM Pa3BEAUTE B CTOPOHBI H MEJLIEHHO COJin-
aiire.

- Yro nabmoaaere? ([Torocku npumszusaiomcea opyz k opyzy.)

Oxcnepumenm 3
Kycouexk pacnyuieHHOH BaThl moaHecHTe K 6yMarkHOH MOMOCKE H Cpa3y ke Nnoc-
JIC 3TOTO MOAHECHTE K TUICHKE.
~ Yro uabmonaere? (ITywox npumszueaemcs u k bymaze, u K niexke.)
— Kakoii BeiBox MOXKHO caenarb? (Oba mena, bbiguiue € xonmaxme, a 3amem
Pa3beduHeHHble, INeKMPUIYIOMCA, noayHaion 3apaobl.)

Ixcnepumenm 4
OnekTpuyueckHii 3apsa MOXKHO NEpeAaTh TEIY OT APYTOr0 Ha3JIEKTPH30BaHHOIO
Tena. Bosbmute xycodek ¢onsru u obmoTaiite uM npobupky. O6pasosasLIMiiCs
UMIIMHIPHK CIBHHBTE HA Kpaii, 4ToObl OH couuen npumepHo Ha 1 cM. B aty no-
JIOCTh BAOXKHTE OMH U3 KOHLIOB HUTKH C y3e/KaMH Ha KOHIaX H 000xMuTe Gonbry.
Hutka okaxercs 3axaroil. AKKypaTHO CHUMMTE THIIb3Yy H NOABECHTE HA KPOHILL-
TeHH LITATUBA, BBEAA HUTKY B BEPTHKANLHBIH pa3pes.
Haosnexrpu3syiitTe nanoyky u3 oprcrekna, norepes e o Gymary, U MEUICHHO
TIOJHECHTC K THIIb3C.
— Yro 8ol yBuaenn? (l'uresa enauane npumxny}:aco, anomom — nocae Kacanus —
OMMOTKHYNACH.)
— Kak 310 06BsicuuTs? (ITonyuus maxoii sice 3apad, Ymo u na nanoyke, 2u1b3d
cmana om Hee OMmManKuéamMvC.)
— 3HayuT, 3apaabl OXHOro Buaa orrankusatorcs? (Ja.)
— A nouemy nuieHka u Gymara NpHTATHBAIOTCA, XOT# 00e ToXe 3apAAnIMCE?
(Buoumo, y nux pasuseie 3apsaobl.)
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- [asaiiTe npoBep1M 3Ty THUIIOTE3Y.

Ixcnepumenm 5

BMeCTO rHiib3bl OBECHTE HA LITATHB MJEHKY Ha HHTKE, NPONYCTHB HUTKY 4e-
pe3 FOPH3OHTANIbHYIO POPE3b KPOHIITEHHA, BosbMHTE MIMPOKyYI0 nonocky Gyma-
ru. Cnoxus ee BOBOE, OOXBATHTE BUCSALIYIO MIEHKY U MOTPHUTE €€, CTapasch HE
HaTArMBaTh HUTh. Bo3bMuUTE elle OfHY MIEHKY M 3apAaHUTE €€, NIOTEPEB Teneph O
HadeKTpU30BaHHyI0 GyMary. [To ouepenn nogHeCHTE K BUCALICH MIEHKe 3aps-
YEHHbIE MOJHUITHIICHOBYIO TUIEHKY H OYMa)XKHYIO OJIOCKY.

— Yrto Habmonaete? (BymaoicHas nonocka npumsaeueaemcs, a noausmuieHo-
6as nieHka ommanKueaemcs.)

— Touemy? (IInenku 3apsasicenbl OOUHAKOBbIM CNOCOBOM — U 3aPAObL HA HUX
o0unakossl. 3apaovi 001020 suda ommaaxkusaiomes. A bymaza, 6epoamHo,
noayuvaem 3apao 0py2020 8U0A, U OHA NPUMAZUBAEMCS K NAEHKE.)

Opanuysckuii pusuk Hlapns Jiode B 1730 . u3yyan B3aMMOAEHCTBUE HadJEK-

TPH30BaHHBIX Ted. OH 3aMETHIL, 4TO B OHHUX CNyuasix TaKHe Tea NpUTArHBaloTCA,
4 B ApYruX — OTTaNKuBaloTCs. HanpuMep, HaTepThbie LIEITKOM CTEKJIAHHBIE NTAIO4KH
OTTaNIKUBAIOTCA APYT OT JPYFa, HO NPUTATMBAIOTCSA K CMOJIAHOH nanouke, norep-
Toi1 0 wepcTb. OH OOBACHHUI 3TO TEM, YTO CYLIECTBYET JIBa POAA 3JIEKTPHYECTBA —
«CTCKJIAHHOC» U «cMonisHoey. Tena, 3apskeHHBIE ICKTPUYECTBOM OLHOrO BHAA,
OTTaJIKUBAIOTCS,  3aPAXKCHHbIE DNEKTPHUYECTBOM Pa3HOIO BM/a — NPUTACHBAIOTCH.
B 1778 r. amepukaHckuii HpH3MK 1 MONUTHYECKHI nesTens benmxamMun Opanknnn
Ha3BaJl «CTEKJISHHOE YEKTPHUCCTBO MONOKHUTENLHBIM, 2 KCMOIAHOE» — OTpHLA-
TEMbHBIM.

dxcnepumenm 6

Harpute nnactulky u3 oprerexia o 6ymary U noso- ~

YKHMTE Ha KapycenbKy (cM. puc. 70). Q,_ %
Harpure apyryio nnacTHHKY U3 OpPrcTeKna i noaxe-

CHUTE K KOHLY NEPBOH.
— Yro nabmonaere? (/Inacmunku ommankuearom-

€1, 3Hayum Ha obeux 3apadel 0OHOUMEHHbIE U NO-
10 cumenvhole.)
Harpure pyuky o 6yMary ¥ noaHecHTe K NIacTHH- Puc. 70
Ke, JiexalleH Ha KapycenbKe.

— Yro Bel Habmonaere? (Ilpumscenue. Pasnoumennsie 3apadsl npumsaeuea-
omes, 31a4um, Ha pyyKe 3apsao ompuyamensiibiii.)

— Iloaymaiite, kak ¢ MOMOILBIO THIIB3BI MOXHO OTPENETUTH 3HAKK 3apSN0B
PasIU4HbIX HA3ICKTPH30BaHHBIX Ten? U Booblue, Kak OfpenenuThb, 3apaxKe-
HO 1 Teno? (Hyoscho 3apadume eunb3y ussecmHuiM 3apaoom, Hanpumep, no-
100ICUMETbHBIM OM CIMEKASHHOU NANOYKU, u Habaodanb 3a ee hogedenuem
npu npubauxcenuu 3apaxcentvix men. Ecau mero ommankugaemcs, mo 3a-
DAO HA 1leM HONOXCUMEAbIbIL, eCTU NPUMS2ZUBUEMCA, MO 3apsid ompuya-
menbubiil. Ecnu eunv3a He peazupyem na npubnusicenue meia, mo Ha Hem
nem 3apsoa.)

Hemoncmpayuonnotit s3xcnepumenm

— A ceituac BHMMAaTENLHO MOCMOTPHTE ONBIT ¢ cynTtaHamy. [TocTapaiitecs Bee-
MY YBHIECHHOMY NaTh 00bACHEHHE.

YuuTenb 3apsxaeT MEKTPHUECKHI CyNTaH.
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Puc. 71

— Touemy nenectku HaunHalT Bee Gonblue pacxoauTbea? (Ha nux Haxannuea-
emcs 6ce 6onbuue u 6onbUIE NONOHCUMERLHOZ0 3aPAGA OM NANOYKU U3 Op2-
cmekna u ompuyamenbro2o om 360Humosoti nanoyku. OOHoumMenHble 3aps-
Obl ommankusaiomca. Paznoumennsie — npumazueaiomes.)

I1. 3akpenieHue uzydeHnoro

3aoavu na saxpennenus
— O6bAcHUTE PUCYHKH (CM. prc. 71). UTo 061iero B MOKa3aHHEIX CHTyauusx?
B uem paznnuus?

Bonpocut na 3axpennenue

~ Ilpo KakHe Tesia NOBOPAT, YTO OHH HAIEKTPU3OBAHBI?

— 3aps] KaKkoro 3HaKa ITo/y4aeT CTEKIAHHAA NaJloyKa, notepras o wenk? 360-
HUTOBas MAJIO4Ka, NoTepTas o Mex?

— Kak B3aumoneiicTBytor oHoMMEHHbIE 3apAabI?

Kak B3anumoneicTByioT pa3HOMMEHHbIE 3apsabl?

KaxoBo npoHcxoxIAeHHE CIIOBA «3NIEKTPHIECTBO»?

Kak B3auMonefcTByIoT Apyr ¢ Apyrom ABe 300HHTOBbIE MANOYKH, HAJIEKT-

pH30BaHHbBIE TPEHHEM O Mex?

Kakue nBa pona anexTpuueckux 3apsaaoB CyILECTBYIOT B ipupoae?

Jomamnee 3azaHue

1. §1;
2. DxcriepuMeHTaNbHOE 3ananue Nel;
3.3anaum 1, 2.

IMpunoxkenne K ypoky

I

ITepaste caedenuii 06 nekmpuuecmee u mazHemusme

U3yuenue 3MeKTPUHECKMX U MATHUTHBIX ABJIEHHH MO-HACTOSALEMY HAYHHACTCS
Tonbko B X VIII B. Ho nepsbie cBeieHns 00 3THX ABNEHHAX ObUIH M3BECTHBI YXKE APEB-
HuM. JIpeBHHE TPEKH 3HANH CBOHCTBO HATEPTOrO AHTAPA NPUTATHBATH MENTKHE TIPeX-
MeTbl. CaMo CIIOBO «3MIEKTPHYECTBO» MPOUCXOANT OT FPEUECKOTO CI0BA «INEKTPOHN,
4TO 3HAYMT MO-PYCCKH AHTapb. JpeBHHE TPeKH 3HAIIM TAKKE, YTO CYLIECTBYET OCO-
OBl MHHepast — XkKeJle3Has pyaa (MarHUTHBIM XKeENE3HAK), CHOCOOHBIH NPUTATHBATH
XKeJe3Hble TPEAMETBI. 3aN€XKH ITOr0 MUHEpasa HAXOAMIIUCh BO3Jie ropoia Marsecum.
Ha3Banue 3Toro ropoza nociy>kum0 HCTOYHHKOM TEPMHHA «(MarHUT».

JlpeBHHE HEe UCCNIEAOBANY HH EKTPUUECKHUX, HH MarHHTHBIX sBiaeHuil. OaHa-
KO OHH MOMLITAIUCh AaTh O0BbACHEHHKE 3THM ABleHUAM. Camoe nepBoe oObACHe-
HUE CBOHCTB MArHHTA NPHTATHBATB XKENe30 3aKTI04aN0Ch B TOM, YTO MarHUTY MpH-
NHCEIBAACH «AYIlIay, KOTOpas 3aCTaB/s/Ia MArHUT NPHTATHBATH XKENE30 HIH NpH-
TATHBATBCS K HKEJIE3Y.
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Tpu 3TOM MAarHMT NpeACTaBiIsAIH NOAOOHO XHBOMY cylecTsy. XKusoe cyiue-
CTBO, HanpUMep cobaka, BAIHT KYCOK MACA U CTPEMHUTCS K HEMY MPHONH3UTHCA.
[10206HO 3TOMY MarHuT, KaK Obl BHIHUT XKEAE€30 U CTPEMHUTCSH K HEMY NPUTAHYTHCS.

10 06BbACHEHHE BECbMa IPHMHTHBHO ¢ Haluei Touky 3penus. Oanako Takoro
poa 00bSCHEHHS, KOTA NPEAMEThI HEXXHBOM TIPUPOB] Oy WEB/IANNCH, OblIM Xa-
PAKTCPHBIMHM [UTS JPEBHUX, KOTOPbIE BEPHIIM B CYLIECTBOBAaHHE Lesoro psna 6o-
roB, AYXOB U T.J.

Ho B npeBHOCTH Hayana pa3sBMBATBCA M MarepHaJIMCTHUECKaA Ppuiiocopus.
®dunocopri-marepuanuctel  JlpeBHeit I'peuuu  oTBEpranu CymeCTBOBaHHE AY-
XOB U TBITANNHCh OOBLACHUTbL BCE ABJECHHA MPHPOABI €CTECTBEHHBIMH 3aKOHAMM.
OHH YUHIIH, YTO BCE TEJ1a COCTOAT H3 MEJIKHX MATEPHANIbHBIX HEAETUMBIX YaCTHLL —
aTtomoB. 1o nx MHEHHIO, KPOME aTOMOB H MYCTOTHI, B KOTOPOH aTOMbI ABHXKYTCH,
HMYEro He cyluecTByeT. Bee ARneHnsa npupob! 0ObACHAIOTCS ABHKEHHEM aTOMOB.
CaMa cioBO «aToM» rpedyeckoro MPOUCX0oKAECHNS. OHO O3HAYAET KHEACTHUMbIi».

dunocodsl, BepHBLIHE B CyLIECTBOBaHHE aTOMOB, H3 KOTOPbIX COCTOHT HPUPO-
aa, MosIy4HIM HasBaHHe atoMHcToB. OJIHMM U3 POZOHauaNbHUKOB JTOH dunoco-
thuu 661 apesHerpeueckuii pusocod demokput (460 — 370 10 1.3.). Punocodni-
aTOMHCTBI MBITAAKCH AaTh OOBACHEHUE EKTPHYECKHM H MarHHTHLIM ABJIEHHAM
6¢3 06palueHHs K CICHHANbHBIM «IyLLIAM» U «TyXam».

Ypoxk 2
AnexTpockon. JeJIMMOCTh IEKTPHYECKOr0 3apaja

Lens ypoxa:

Y6eanTb yuautMxcs B AMCKPETHOCTH 3MIEKTPHUECKOro 3apsaa. Jlath npeacras-
JieHHe 00 MEKTPOHE, KaK YacTHIlE C HAUMEHBLUNUM IEKTPUUYECKUM 3apsaom. [To-
3HAaKOMHTb YHaLUHXCS C YCTPOHCTBOM MEKTPOCKONA.

Xon ypoka
1. [TosTopenne. IpoBepka JOMALLHEro 3aAaHMs

Bonpocvt ons noemopenus:

— YTo Ha3bIBAIOT 3NleKTpH3aUHei?

— OT KaKoro rpeyecKoro cj10Ba NPOUCXOLHT TEPMHUH «ISIEKTPUYECTBO»?

— OnHo unu o6a Tena MeKTPU3YIOTCs NpU TpeHuH?

~ Kakue n8a poaa sapanos cyuectByior B mpupone? K3 kakux onsITos cieny-
€T, YTO UX ACHCTBUTENLHO Ba?

Cdopmynupyiite npasuio, OnuChIBaKOLLEE XapaKTep B3aMMOAEHCTBUS 3aps-
JKEHHBIX TeJI.

Kycouek nepesa norepnu o wenk. Kakue 3apsast (1o 3Haky) NossHIMCh Ha
KYCOUKE JepeBa 1 KakHe Ha uesnke?

— Kak nasbiBaercs enuHnua sapsiga?

3adaua

Ha aHo cTeknsHHOrO cocyna, B OTBEpCTHE KOTOPOrO NpoAeTa Tpy6ka, Hackina-
€M HEMHOTO MEHBIX CTPYXKEK M 3aJIMBacM a30THOI KHCoTol. U3 oTBepcThs Gyner
BbIXOAHUTD Gypas cTpys AByokucH asora. [TonHeceM K Heil Ha3IEKTPH30BAHHYIO Na-
JIOUKY, CTPYs MPUTATHBAETCS K HEI.
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— Yro noxaseiBatot 31u onbiThi? (T0Obie mena: meepovle, dHcudkue u 2a3o00-
DasHble — NPUMASUBAIOMCA K HAINEKMPUI0BAHHBIM MENAM.)

3adaua na cmexanky

lenepaneHas ybopka Ha KyxHe Gbuta B pasrape. BeiMeis non, Llepnok Xonme
B3sics 3a Mebenb. [lonnpoBaHHbIe TTOBEPXHOCTH KyXOHHBIX IIKagoB U MOJIOK OH
3HEPrUYHO MPOTHPAN CYXOH TPANKOH M3 CHHTETHYECKOH TKAHH, a OKPAILEHHbIC
MacsHo# kpackoii — ceipoit. [Touemy ol no-pa3HoMy oTHOCHIICS K cBoeil Mebenn?

(Omeem: TTonupoBaHHbIE NIOBEPXHOCTH MPH TPEHUH HX CHHTETHYECKOH TKa-
HBIO JMEKTPU3YIOTCA U TPHOOPETAIOT BMECTE C HAXOALIEHCA HAa HUX MBLIBIO J7TEK-
TPUYECKHUH 3apsi; TKaHb IIPH 3TOM TOXE NPHOOPETAET 3apsA, HO APYroro 3HaKa.
BceneacTBue 3TOr0 nbUIb H TKaHb MPUTATHBAIOTCA APYT K APYTY, H MbL1b TUIOTHO
ocenaet Ha Tpanke. OKpallieHHbIE MACIAHOM KPacKoH NOBEPXHOCTH MPH TPEHHH
HE HEKTPH3YIOTCS, MO3TOMY NbUTb ¢ HUX YAAISAIOT BIAXKHOH TPAIKOH, KoTOpas
CMayMBaeT MblIb, 3aCTABJIAA €€ CIIPHIHIHYTHY K TKaHH.)

11. Hosblii MaTepuan

Dxcnepumenm 1

Ha gByx HuTKax noaBeweHsl pacueckd. Kak y3HaTh, kakas U3 3THX pacqecok
Had/IEKTPU30BaHa (HU YEM JPYTHM MOJIB30BAThCS HENb3#)?

(Omsem: HyxHo ofiHy pacyecKy B3ATb B PyKY, TEM CaMbIM paspsiuTh €€ Ha
ce6n, ecnu OHa Obu1a 3apspKeHa. 3ateM, JepKa PacYecKH 338 HUTKH, CONU3UTDL UX M
NOCMOTPETh, KaK OHU GynyT BecTH ceba Tenepsb. Ecu 6ynyT B3anMoneicTsosars,
3Ha4UT, BTOpas pacyecka 3apsxeHa, eCi B3aUMOEHCTBHA He Habmonaercs, 3Ha-
yut ObU1a 3apshkeHa nepsas.)

Ixcnepumernm 2

ToaHecuTe K rub3e 3apsmHXEHHYI0 360HUTOBY!O Maouxy. ['Hib3a CHavasa npH-
TAHETCH, & 3aTEM OTTONKHETCA.

— IMoyeMmy rune3a orrankuBaerca? (Jurb3a KOCHYNACy NANOYKU U RONYHUAQ

ompuyamensHbolil 3aps0.)

— A KaK 3TO MOXXHO NpoBepuTh? (HysCHO noOHecmu K 2unb3e npeomem, 3aps-
JICEHHBIU NONONCUMENBHO, Hanpumep, cmekaannylo nanouky. Tozoa 2unb3a
O00AICHA NPUMAHYMbCA.)

C nomotiib10 NOAOGHBIX OMBITOB MOXHO OOHAPYXKHTH, YTO TEJIO HANICKTPH30-

BaHO, T.¢. EMY NepeJiaii MEKTPUUECKHH 3apAL.

CyuiecTByIOT MPHGOPHI, C HOMOLLBIO KOTOPBIX MOXHO ONPEACIHTh, HATEKTPH-
30BaHO TEJO MIIH HET. DTO 3NeKMPOCKon 1 INeKmpomemp.

Ecny k onoxuTensHo 3apsyKeHHOMY 3JTEKTPOCKOMY MOIHECTH TENO, 3apiXKeH-
HOC TaKHM X€ 3HAKOM, TO Yrojl MEXAy €ro JenecTkaMu YBECJIINYHTCA. Ecnu IpoTH-
BOHOJIOHOTO 3HaKa, TO YToJl yMEHbBILHTCH.

— CxaxxuTe, YeM OTNHYAIOTCH 3TH NPUOOPHI OT APYTHX, yXKE U3BECTHBIX BaM:
JIMHEHKH, MEH3ypKH, uacoB U T.1.7 (Omcymcmayiom edunuya usmepenus,
wKana, 1em Hyia U MakCUMAIbHO20 3HAHEHU.)

— Jns yero mpUMEHSIOTCS 3neKTpocKonbl U anexTpoMeTprl? (C nomowysio
omux npu60poe MOJUCHO 8bIACHUMb, HAINEKMPU30BAHO MENO UMU HEM, HO
Henb3s cKa3ambv, KAKUM no eeluyuHe 3apaoom obnadaem meno.)

Ecnu KOCHYTbCA pyKOH 3apsMyKEHHOr0 SIEKTPOCKONA, TO IMCTHKH ynagyT. Ye-

pe3 PYKy MEKTPHHECKHH 3apaf YiHIeT B Halle TENo.
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Tena, KOTOpble CNOCOGHBI NPOBOAHTDL IMNMEKTPHUECKUE 3apsifibl, HA3HIBAIOTCS
npoeooOHuUKamu.

— Kaxkue bl 3HaeTe xopotine npoBogunku? (Bce memannst, nousa, 600a ¢ pa-

CMBOPEHHbIMU CONMU, MENO Yenosexa...)

Tena, uepe3 KOTOPBIE AEKTPHUUECKHE 3apAAbI HE MOTYT IIPOXOAUTbL OT 3aps-
KEHHOTO Tejla K He3apsHKeHHOMY, Ha3bIBAKOT dunekmpuxkamu. VI3 Hux nenawor
H30JIATOPbI.

— lpuBeaute npuMepbl ANIEKTPUKOB. (DOOHUM, pe3una, RIACMMUCCHI,

WwenK, 2assl.)

Sxcnepumenm 3

BosbMeM aBa OAMHAKOBBIX NMEKTPOMETPA U 3apsiAnM OANH U3 HUX. COeAnHNUM
MX CTEKISHHOH Nanoykod — u3MeHeHwil HeT. [lanee cOeIMHMM MeTanIM4eCKHM
crepxueM. [lepBoHauanbHblil 3apsa pa3aenuics Ha IBe paBHbIE YacTH.

— UYro OyneT, ecnu ocTaBIIMIACA 3apsAA CHOBA pa3acauTh Ha aBe yacTu? (Ocma-

Henca 00Ha Yemaepmas.)

J1o KaK#X e 1op MOXHO yMeHbIIaTh 3apia?

nexTpuyeckuil 3apsijl Helb3s YMEHbLIAaTh OECKOHEUHO: OH UMEET Tpeaes ae-
JMMOCTH, paBHbIii ¢, = 1,6 - 10°° Ko,
1I1. 3akpensieHHe H3y'4eHHOr0

Bonpocut daa noemopenus:

- Kak npu nomolun auctoukoB Gymaru 0GHapyX HUTh, HA3IEKTPHU3OBAHO TEJIO
nny Her?

OnuiMTe YCTPOHACTBO LKOILHOTO JIEKTPOCKOTA.

Kak no yrny pacxoxaeHus JIMCTOUKOB 3/IEKTPOCKONa CYIAT O €ro 3apsaae?
Kak Ha onbiTe nokasaTs, YTO 3MEKTPHYECKHE 3apa bl IENATCA Ha YacTh?

— MoxHO 11 aneKkTpHyecKui 3apan AeIUTh GECKOHEYHO?

Hmeet nu anekTpHueckuii 3apsaa npeaen AenUMocTH?

— Kak HasbIBanyu 4acTHLY € CaMbIM MaJibIM 3apAaoM?

Sxcnepumenin 4

[ToTpeM aBe AH3INEKTPHYECKHE MTACTHHBI U3 PA3IMYHBIX MaTepHanos (360HH-
Ta K CTEKJIA) IPYT O APYTa U OMYCTHM KKAYIO M3 HUX B 10bie cepbl ABYX OIUHa-
KOBBIX MEKTpoMeTPOB. CTPENKH IEKTPOMETPOB OTKIIOHATCS HA PaBHbIE YIIIbI,

CoeanHum 1wapsl 3NEKTPOMETPOB CTANBHBIM CTEPXKHEM Ha MIACTMacCOBOH
pYyuKe, CTPENKH MEKTPOMETPOB TYT XKe OnauyT.

— OO6BsICHUTE ITOT IKCIICPHMEHT.

(Omeem: [ipa Tena npu TpeHNH 3apSKAIOTCS 3apSAaMH, PABHBIMH 110 MOAYJTIO,
HO NPOTHBONOJIOKHBIMH I10 3HaKy. Ecny ncnosb30BaTh Tes1a U3 OZHOro Matepuana,
TO IEKTPOMETPHI He 3aUKCHPYIOT NOABNEHHS 3aps/a.)

JlomaiitHee 3aganue

1.§2;

2. 3apauu 3, 4.

3. O6baCHUTE 3KcEpUMEHT «OCHAYMBBIH LWAPHUK»:

Ha nemoHcTpaunoHHBli cTon s kiagy 6010 ToncTbI (TONLKMHOM 45 MM)
JIMCT M3 OPI'CTEKIIA, TILATENBHO NPOTHPAIO €r0 KyCKOM rasersi. BoinuMato u3 xap-
MaHa 1WapHK OT HACTONBHOTO TEHHHUCA W KJIaLy ero Ha cepeauHy JINCTA. 3aTeMm,
n306paxas COCPENOTOUCHHOCTb, PACCTABIIA0 IAAOHH Y Kpasi OPrcTeKiia U Ha4yH-

!
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HaK MEJIEHHO HX npubnKarh K wapuky. LLlapuk BHayasie CTPEMHTENBHO KATUTCS K
O/1HOI! pyKe, a 3aTeM, KOCHYBUIHCh €€, OTKAaThIBaeTcs, «06uaeBIIKCh?. UeM ob6bac-
HSAETCA TaKOE NOBEAEHHUE 1apHKa?

(Omeem: IpuunHa — d1EKTPU3ALUA OPreTeKia, GyMaru U pyK, a TAKXKe B3aUMO-
aerictue 3apanos. Lapux, Haxonsuuiics Ha TOBEPXHOCTH OPrcTEKIa, MONyYaeT
OT HETO 3apsJi TAKOTO )€ 3HaKa, a pykH oT Oymaryu — Apyroro. PazHouMeHHbIe 3aps-
Abl PUTATHBAIOTCSA, YTO BUAHO M3 HA4aNAbHOrO MOBEAEHHUS LIapHKa. KocHYBIIKCD
PYKH, IIAPHK NpHOOpeTaeT 3apsAa APYroro 3Haka W MOITOMY OTTAJKHBAETCH OT
pyku.)

Tpuioxkenue k ypoxy

Pazsumue yuenus o6 snexmpuvuecmee ¢ XVII u XVIII 66. 00 uzobpemenusn
NetidencKoii 6anku

B cBoeii kaure I'bGepr kocHyncs u anekTpudeckux ssneHnid. HyxHo orme-
THTb, YTO XOTH B TO BPEMS MarHETH3M H JJIEKTPHUYECTBO PacCMaTpPHBAJIMCh Kak
ABJICHUA pa3HOH NPUPOILI, TEM He MEHEE, OUCHb JABHO yUCHBIC 3aMETHIM B HHX
MHoro obutero. [TosToMy He ciy4yaiiHO BO MHOTHX paboTax HCCIEN0BAINCE OHO-
BPEMECHHO M MarHHUTHbBIE U JIEKTPHYECKHE ABJICHHA. B yacTHOCTH, H3yuyenue mar-
HETH3MA BBI3BAJIO HHTEPEC K HCCACNOBAHHIO MEKTPHUECCKUX ABJCHUM.

Tak 6bu10 ¥ y T'unsbepra. U3yuas MarHUTHbIE ABICHHA, YTO, KaK Mbl TOBOPHIY, -
MMENO NPaKTUYECKHH HHTEPEC, OH YAEITHIT BHHMAHHE H DJIEKTPHYECTRY, XOTS OHO B
TO BpeMs B MPAKTHKE HE HCTIONBL30BAIOCh.

unebept oTKphUL, YTO HAaNEKTPU3OBaTh MOXKHO HE TOJILKO SHTaph, HO M al-
Ma3, FOpHbIA XpyCTalb 4 pI APYrUX MUHEPaNoB. B oTutme oT MaruuTa, KoTopslii
CnocoOHeH NPUTATHBAThL TOJNBKO XKeNE30 (APYrMX MarHWTHBIX MaTE€pHaloB B TO
BpeMs HE 3HAJH), HAJICKTPU30BAHHOE TEJIO NMPUTATMBAECT MHOTHE Tefa.

HoBbiii 11ar Kk H3y4eHHIO IEKTPHYECKUX ABIEHHUIH ObUT CAEMaH HEMELIKHM Yyye-
HbiM 'epuke. B 1672 r. Bbilna ero kHura, B KOTOpoit GbUTH ONUCAHBI OMBITHI MO
mektpruectsy. Haubonee nnTepecHsiM gocTinkeHrneM [eprke 610 n3obpeteHne
HM «IJICKTPUHCCKOH MalIMHBD. «DAeKTpHYecKas MalllMHa» MpeacTasnsna coboi
wiap, cienanHbii U3 CEpbl U MOCAXKEHHBIH Ha *Kese3Hbli mecT. [epuke Bpaian
TOT IUap ¥ HAaTHpPaJ ero JNaJ0HbI0 PYKH. BOCIEACTBAN ydeHbIH HECKONbKO pa3
yCOBEPLUEHCTBOBAJI CBOK «MALUHHY».

HecMmoTps Ha npocToTy npubopa, I'epyke CMOT € €ro MOMOIBIO CAEAATh HEKO-
Topble OTKPBITHA. Tak, OH 0OHapYKuJ1, YTO JIETKHE TEMAa MOTYT HE TOJIbKO MPUTATH-
BATbCS K HAd/ICKTPH30BAHHOMY LIapy, HO U OTTAJIKHUBATLCA OT HETO.

B XVIII 8. u3yuenue sMekTpuyeckux sBneHui nouno osictpee. B nepsoii no-
JIOBHHE 3TOIO CTONETHS ObUIH OTKPHITH HOBBIE HAKTBI.

B 1729 r. anrnnuanus ['peii oTkpoIT ABNEHHE dneKTpOnpoBoaHOCTH. OH ycTa-
HOBHJ1, YTO 3/IEKTPUYECTBO CMOCOOHO NepeaaBaTbCs OT OXHUX TEN K APYTHM IO
MeTajTnyeckoi npososioke. [To menkoBoit HUTH MEKTPHYECTBO HE PacpocTpa-
HAnock. B cBa3u ¢ atum I'peit pasaenun Bee Ten1a Ha NPOBOAHUKH 1 HETPOBOAHHUKH
INeKTPUUECTBA.

3areM ¢panuy3ckHit yueHstii J{iode cnycTs narh jeT BLIACHWI, YTO CYLIECTBY-
€T 1Ba pona ekTpuyectsa. OIMH BHA JEKTPHYECTBA MOIYYAETCA NPH HATHPA-
HHH CTEKJIa, TOPHOTO XPYCTAaIA, IUEPCTH M HEKOTOPBIX APYTHX Tel. OTO EeKTpHUe-
cTBO Jltodhe Ha3BaN CTEKNSAHHBIM SJIEKTPHYECTBOM,

7 B. A. Boakos, 9 xn.
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Bropoit BUa aneKTpUUeCTBa MOIyYaeTcs NMPH HATUPaHUU AHTaps, LienKa, Gyma-
Tl M ApyTHX BEILECTB. DTOT BUA d1ekTpuyecTBa Jlode Ha3Ban CMOJIAHBIM. YHeHbIi
YCTaHOBHII, YTO TENa, HAAIEKTPU3OBAHHBIC OIHUM BUIOM 3/IEKTPHYECTBA, OTTAN-
KMBAIOTCA, @ PasHbIMK BHAAMH, IPHTATHBAIOTCS.

BrocneacTBiy CTEKIAHROE ACKTPHIECTBO ObUIO HA3BAHO MONONKHUTENBHBIM, @
CMOJIAHOE — OTPULIATEBLHBIM. DTO Ha3BaHHE MPEUTOKHIT AMEPHKAHCKHI yUEHbI 1
obuiecTBeH bl AesTens OpaHKiHH. [Tpy 3TOM OH MCXOXHUI U3 CBOMX B3MIANOB Ha
TNPHUPOLY NEKTPHUECTBA.

Ypok 3
CrtpoeHnue atoma
Cwm. ypok 48, ypox 49 no nporpamme A.B.Ilepoitikuna.

Ypok 4
ATOMHOE A1po
Cwm. ypoxn 50, 51, 52, 53 no nporpamme A.B.Ilepeuuxuna.

Ypok §
Bunosoruyeckoe aelicTBHe paaManuy
Cwm. ypox 62 no nporpamme A .B.[lepbinikuna.

Ypok 6
O6bsicHenHe 31eKTPH3ALHH. 3aK0H COXPAHEHHUs 3apaaa

Uenu ypoxa:
BbisCHHTE CYLIHOCTB Mpolecca 2MeKTpu3auMK Tel; chopMyIHpOBaTh 3aKOH
COXpaHEHMs 3apsja.

Xon ypoka

L. IloBTopenue. IpoBepka goMamnero 3aganus
— Uro Ha3bIBaIOT deKTpHU3alueil?
— Onno unu 06a Tena 3MEKTPU3YIOTCA P TPEHUH?
— Kaxue 1Ba posa 3neKTpHYECKHUX 3apA0B CyLIECTBYIOT B IpHpose?
— 1115 4€ro NPHMEHSAIOT JEKTPOCKOTBI H 3JIEKTPOMETPbI?
— Kakue BC€ILIICCTBA HA3bIBAKOT .D.HZ)J'IelCI‘pMKaMM?
Kak 3apsken anekrpon?
~ U3 KaKkux 4acTUL COCTOUT aTOMHOE A1po?
— Kax HaxoauTcs 4HCIO NPOTOHOB B Aape?
Yro Takoe Maccosoe uucino?
Kak HaxoauTcs 4HCnO HEATPOHOB B sAape?
IIpo6kosie mapnky, noaBeleHHbIE Ha HUTAX, 3apskeHk! (cM. puc. 72). Ka-
KOro 3HaKa 3apsjibl 1apoB?
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Puc. 74

1 2 3
Puc. 75 ’ Puc. 76

— TloaBewenHas ruab3a BHaYaJie Kacanach 3apsHKeHHOH METa/LTHYECKOH nanoy-
KM, HO, KOTZIa C IPYroro KOHI1a K NajlouKe MOJHECTH 3apsKEHHBIH 11ap, MMib3a
orronkHynach (cM. puc. 73). ITouemy?

— Merannnueckuii wap 3apsxeH. Kakoro 3Haka 3apsaj y mapHka, NOJBELICH-
HOTO Ha LIENKOBO# HHTH (CM. puc. 74)?

— K He3apmkeHHBIM METAIMYECKHM NaJIOYKaM MOIHECITH 3apsXKEHHbIE TeNa
(cMm. puc. 75). YkaxkuTe 3HaKH 3apAa0B, KOTOPbI€ BOSHUKHYT Ha Najo4yKax.

11. CamocTonTenbHan pabora
Bapuaum I

1. CTexno npy TpEHHH O MIENK 3apsxKacTCs ...
a) nonoxcumenvro;
6) orpuuarensHo.

2. Ecnn HadneKTpH30BaHHOE TeNO OTTAIKHBAETCA OT 300HMTOBOH MAJIOYKH,
HAaTepTOH 0 MEX, TO OHO 3apPAKEHO ...

a) MOJIOXKMTENBHO;

6) ompuyamensho.

3. Tpu naps! AapHKOB MOABEIIEHH! HA HUTAX (CM. pHc. 76). Kakas napa mapu-
KOB He 3apskeHa?

a) mepsas;

6) Bropas;

B) mpembsi.

4. Kakas napa wapHKoB HMeeT OQHOMMEHHBIE 3apsaabl (puc. 76)?

a) nepeas;

6) Bropas;

B) TPETHA.

5. Kakas napa 1apukoB HMeeT pa3HOMMEHHBIE 3apsaas! (puc. 76)?

a) nepsas;

6) smopas;

B) TPEThA.
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Puc. 77 Puc. 78

6. J1Ba aneKTpOCKOna, OIMH W3 KOTOPBIX 3apsKEH, COEAMHHUIN CTEPIKHEM (CM.
puc. 77). U3 kaxoro MaTrepHaa H3roToB/IEeH CTepPXeHb?

a) U3 CTau; 6) U3 anrOMHHNS;

B) M3 CTEKJIA; r) u3 Meou.

7. C onnHaKoBOit M CHIIO# 3apsKeHHas MajloyKa AEHCTBYET Ha 3apsKEHHbBIE
Tena 1 u 2 (cM. puc. 78)?

a) ¢ OIMHAKOBOI;

6) Ha nepBoe Teno ¢ Gonbluei cuIoi;

B) Ha émopoe meno ¢ bonvwel cunou.

Bapuanm 11

1. Ecnu pe3uHy notepers 0 LUEPCTh M KOCHYTBCA €10 HEKOTOPOrO TeJa, TO 3TO
TEJIO MEKTPUIYETCH ...

a) [OJIOKHUTENBHO;

6) ompuyamensHo.

2. K crexisHHOM nanouke A, HarepToii 0 ek (CM. puc. 79), MOAHOCAT Najou-
Ky b. [Tanouka A npuxoauT B ABHXKEHHE N0 HANIPABIEHHIO, YKa3aHHOMY CTPEJIKOM.
Kakoit 3apsan umeer nanouka b?

a) noAodCUMENbHBIL,

6) oTpuuarenbHbIH.

3. Kaxoii 3apsa MMeeT WapHK, K KOTOPOMY MOAHECTH HAIEKTPH3OBAHHYIO Na-
J04Ky (cM. puc. 80)?

a) NOJNIOKHTENBHDIIA;

6) ompuyamenvibili.

4. Kaxkoii 3apan HMeeT HadNEeKTPU30BaHHAsA MaNO4Ka, MOAHECEHHAsA K THIIb3E
(cM. puc. 81)?

a) ompuyamensnblii,

6) MOJIOXKHUTENILHBIH.

A ) ,
G =2 -

Puc. 79 Puc. 80
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5. OHOMMEHHO 3apAKEHHBIE TeNa . . ., @ PASHOUMEHHO 3aPAXKEHHDIE — . . ..
a) ...ommankueaomcs, ...nPUMAZUEAOMCA,
6) ...MPUTATHBAIOTCH, . ..OTTAJIKHBAKOTCS.

6. JlBa ONHOMMEHHO 3apKEHHBIX IIAPHKA MOABEILEHBI HA IUEIKOBbIX HUTAX U
NOMELLEHBI N0J] KOJIOKON BO3AyLIHOro Hacoca. lllapuku oTTankusaroTcs apyr ot
Apyra. BynyT nu OHH OTTaIKMBAThCA, €CAM U3 KONIOKO/a BbIKaYaTh BO3IYX?

Cuna B3aumozneiicTBHA MeX Ty 3apsiaMH ePeSaeTCs Yepes . . ., 0ITOMY 3aps-
Abl ... OTTAJIKMBATLCA APYT OT Apyra.

a) ...BO3AYX, ...He OyayT;

6) ...anexmpuueckoe none, ...Gydym.

7. Kak Gyzaer BecTu cebs He3apsLKEHHBIIA JICTKHMIl IWIAPHK, NOABELIEHHbIN Ha
HHTH, ECITH K HEMY MOJHECTH 3apsIKEHHOE Teno?

a) WApUK NPUMAHEMCR K 3aPAHCEHHOMY meny,

6) 11apHK OTTOJIKHETCA OT 3apAKEHHOrO TeJla;

B) LIAPHK BHAYAJIC NIPHUTAHETCA K 3apPXKEHHOMY TEly, @ 3aTeM OTTO/KHETCH.

I11. HoBblii MaTepnan

Oxcnepumenm 1

Cyxoit necok CHIMIIOT B ap ekTpoMerpa. Ctpenka oTknonserca. O6backu-
TE NPUYHMHY JAHHOTIO ABICHHUS.

(Omesem: [TecHMHKHM COYAAPAIOTCA € BHYTPEHHHMH CTEHKAaMH NOJIOTO METAJIH-
YeCKOro 11apa, KoTopslii anekrpusyerca. C noMoiubio 300HUTOBOH NaTOYKH MOXK-
HO ONPENCNTD 3apA/l, OH OTPHLIATENbHBIH.)

Hrak, nasaiite nonpoOyeM o6bACHUTE NPHUHHY IEKTPH3aunH Ten. OTKpeITHE
INEKTPOHA 1 3HAHUA O CTPOCHHH aTOMa MO3BOJIAIOT 3TO cAeNaTh. B 06bIuHBIX yCIIO
BHAX BCE TeNa HeliTpasbHbL B mpoliecce TpeHHs 4acTh SNEKTPOHOB, NOKHHYBIIHNX
CBOH aTOM, MOXET NEPETH C OAHOTO TeN1a Ha APYTOE.

1. Tena anekTpu3y1oTCS, T.€. NONYHAIOT INEKTPHYECKHH 3apall, KOTAa OHH NPHOO-

PETAIOT WK TEPAIOT NeKTPOHbI. HOBBIE 3apss! MpH ITOM He 06pa3yroTCs.

2. B manextpukax 3apsai oCTaeTcs TaM, [A€ BO3HHUK, Beb B JUIJIEKTPHKAX 3a-
psaasl He nepemeuiatorcs. Ecnu HasnexTpH3oBaTh NMPOBOAHHK, TO MOSBUB-
LIMHCA 3apA TyT XKe yHAeT yepes NPOBOIHHK, a 3aTEM yepe3 PYKY B TENO
4esIoBeKa.

[pn 110661X B3aUMOAEHCTBHSAX TEN X MOHBIH NEKTPHUECKHUIT 3apan OcTaeTcs

HEU3MEHHBIM (BCTIOMHUTH KCIIEPHMEHT 4 U3 ypoka 2):

9+9,=4,+4,
IV. 3akpensienne nsyyeHHoro

Bonpocst ona 3axpennenus:

— OOBACHUTE INECKTPU3ALHIO TEN PH CONPUKOCHOBEHHH.

— [loueMy npu 3nMeKTpU3aLHH TPEHHEM Ha TeNaxX MNOABNAIOTCA PaBHBIE MO MO-
ZLyMO, HO NMPOTHBOMOJIONKHBIE M0 3HAKY 3apAbI?

— TMoyemy npu 3a3eMJICHHU MOYTH BECh 3apAJ Tejla yXOAHUT B 3eMITI0?

Pasbop 3a0auu 17

UmeroTcs ABa OAMHAKOBBIX METAIMYECKUX LIAPHKA. 3apsiA OQHOTO paBeH
4 uKn, 3apan apyroro paseH 10 nKn. 1llapuky npuBenu B CONPUKOCHOBEHHE H
3areM pa3nsuHynu. Kaxoii 3apan Gyner y mapukoB nocine storo?
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PemieHue:

[lo 3akoHy COXpaHcHHA 3apana obuuil 3apsl 1APUKOB
JIOMmKeH 0CTaBaTLCA HEMIMEHHBIM, T-C.:

gt gm= 9K + g2k

T K. APHKH OJIHHAKOBLIC, To 3apii nocne COMPHKOCHO-
BeHHS PAIEIINTCA MEXKILY MMM TIOPOBHY.

Te.: qik= 24 cRenoBaTENbHO: 2q1K = A +qm x=(@m” g2,
k=K~ (4 uKn-10 wkn)2 =-3 uKn

Otser: -3 HKL

Jlomauinee 3a/laHHe

1.85;

2. 3apaun 15, 16, 18;

3. JKCTIEPUMEHTANIBHO® jajaHle nocne naparpada.

4. JKCTCpUMEHTANIBHOC 3afaHue Wi JKeNAIOLIMX: NCTIONB3YA cTapyto nuacTi-
KOBYIO MBUIBHHULLY M3TOTOBMTD TBLIECOC U nponemoacrpupoaau ero paboTy.

(Bapuaum ucnonxerus: B IHALIE OJHO# ¥3 NONOBHHOK [L1aCTMACCOBOH Mbillb-
HULibl NPOAESNbIBAIOT HeCKONbKO Nponuios [LHPHHONA npUMEpHO 5 mM. HanesatoT
BTOpY!O NMONOBUHKY. «[binecocy rotos!

Oteacnenue pabomol «nslaecocar. [LiacTMaccoBbiii KOPTYC MbLIbHHLBI TIPH
Tperuu 00 ORCKAY 3fEKTpU3YETCA, Tbink 1 TKaHb — TOXKE, HO 32pAIoM AIPOTHBOMNO-
noXHOro 3HaKa. [To3ToMy MbUIbHHLIA IPHTATKBACT K cebc MBUTMHKH; KPYNHBIC xe
4aCTH4KH COCKaOnnBaroTea HEpOBHOCTAMH Kpach ApOMNHNJIOB NPH JIBWKCHNH U CO-
CKa/b3bIBAKOT B OTBEPCTHA. 3aKOHUMB UHUCTKY, ocTaeTCs OTKPHITh MbUTBHHLLY -«1bl-
ecoCy», BHITPAXHYTD CONCPKNMOE W YAATHTD BIIaXHOH TPATOUKOH NbiAb ¢ ec BHYT-
petneit 110BEPXHOCTH.)

Tipinoxenue KYPOKY
epsbie meopuu Inexmpudecmea

BuecTe ¢ YCKOpHBIIMMCA pasBUTHEM OMBITHOMO MCCiEN0BaNNA IEKTPUUEC
KHX ABJICHHI1 BOSHHKAIOT H TCOpUM ITUX ABIICHHI.

KOHEUHO, ClLLE 0 CCPEAHHB! XV B. cyLiecTBOBATH HEKOTOpBIC COOOPAKEHH
o npupoac snexTpuuectsa. Ho onH Obiny BECbMA NIpHMUTHBHBIMH. B Gonblunt
cTBE CNY4acs INEKTPUUECKHE eficTBus OOBACHANUCE Ha/IMUMEM BOKpYT 3apiket
HBIX TEN HCKHX JNIEKTPUUECKAX armocdep-

B cepeante XVIII B. nOABAAIOTCA YK€ Gonee CoaepKaTenbHbIC TEOpHUH €.
TPHUECKHUX apycHuil. DTH TEOPUH MOKHO pasfenuTh Ha 1BC OCHOBHBIC TPYTIIIbL:

[Tepsas rpynna—>T0 TeopHHM JIEKTPUHICCKHX 4BJICHHi1, OCHOBAHHBIC HA npu
ne AanbHOAEHCTBHA.

Bropas rpynna — 10 TeopuH, B OCHOBY KOTOPBIX TIOJIOKEH nipuHLMTI Onu3t
NEeHCTBHA.

OcTaHOBMMCs CHauana Ha pa3BUTMH TEOPUH nansHOAeNCTBUA, KoTOpas fo:
yuna B XVIII B. no4TH sceobliee Npu3Hanue. OCHOBOMONOKHUKAMH Teopuu A2
noaciicTeus ObLIH @paHKIuH U neTepGyprcmﬁ aKajieMHK DMUHYC.

DpanKiuH eue B 40-x r. XVIII 8. nocTpona TEOPHIO 3NEKTPUISCKUX ABNCH
On NpeAnoNoNHIL, HT0 cyiecTByeT ocobas aneKTpuUecKai MaTepus, NpencTaE
touias co0oi HEKYIO TOHKYIO, HEBUANMYIO SKHAKOCTb, HacTHILb! JTOM MaTepuH
AANal0T CBOWCTBOM OTTANKNBATBCA APYT OT apyra ¥ pUTATHBATHCA K vacT
obbiuHOi MaTEPHH, T. & yacTHIlaM BeleCTBa, 110 COBPEMEHHDBIM NOHATHAM.
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OnexTpuyecKas MaTepHs IPHCYTCTBYET B TENaX B ONPEAENIEHHBIX KOJTHYECTBAX, H
B OTOM Cliy4ae ee MPUCYTCTBUE He obHapyskuBaerci. Ho ecnu B Tene noagnsercs
H30BITOK 3TOH MaTEPUH, TO TEIO HICKTPU3YETCs MONOKHUTENBHO; Ha0GOpOT, €CIH B
Tene GyAeT HENOCTATOK 3TO# MAaTEPHH, TO TEJIO HNEKTPU3yeTcs oTpuuaresHo. (Ha-
3BaHHE «TIONIOKHUTENLHOE U OTPHLATENBHOE JNIEKTPHUECTBO», KOTOPOE TaK U OCTa-
NOCh B Hayke, NPUHAUTEKHT DPaHKIINHY.)

OnekTpryeckas MaTephs, no PpaHKINHY, COCTOMT U3 0CO00 TOHKHX YacTHl,
MO3TOMY OHa MOXXET IIPOXOAUTH CKBO3b BetliecTBO. OCOBEHHO JIerko OHA MPOXOANT
uepe3s NpoBoaHHKH. U3 Teopnu dpankivHa ciefyeT o4eHb BaXHOE MOSIOXKEHHE O
COXpaHEHHH JNEKTPUYECKOTO 3apsaja. JIeHCTBUTENBHO, U CO3AaHUs, HaNpHMeED,
OTPHLATENBHOTO 3apAAa Ha KaKOM-THOO TeNe HYKHO OT HEr0 OTHATh HEKOTOpOE
KOJIMYECTBO IMEKTPUUECKOH )KHIKOCTH, KOTOpas A0/KHA NEpeliTH Ha pyroe Teso
1 00pa30oBaTh TaM NOMIOKHUTENBHBIN 3apAl Takoii ke BeHUHHBL. [Tocne coeanne-
HHSl 9THX TeN EKTPUUECKass MaTepUss BHOBb PACHPENENHTCA MEXIY HUMH TakK,
4T0OBI 3TH TENA CTAH JIEKTPHUECKH HEATPAILHBIMH.

1o nonoxernne OpaHKIHH JEMOHCTPUPOBAT Ha ONbITE. [IBa YenoBeKa CTOAT
Ha CMOMISHOM AMCKe (JUIA M30MSLUMHM MX OT OKPYXKAIOLIMX NPEAMETOB U 3EMJIH).
OnvH 4yenoBek HATMpAacT CTeKisHHYlo TpyOky. Jpyroit kacaercsa 3Toit TpyOku
najbleM H u3BiekaeT uckpy. O6a denoBeka Teneph OKa3bIBAIOTCA HAIEKTPH30-
BaHHBIMHU: OHH — OTPHLIATENBHBIM JIEKTPUUECTBOM, IPYTOi — MONOXKHTENBHBIM.
Ho nipu 3T0M Hx 3apsas! paBHbI 10 abcomoTHOH BenuunHe. [locne conpukocHoBe-
HUS JIIOM TOTEPAIOT CBOH 3apsA/bl M CTaHYT MEKTPHYECKU HERTPaJIbHBIMH.

Teopus ®panknuna Osiia passura Oparuem SnunHycoM (1724-1802) . Ilpu
3ToM DnuHyc kak Gbl 6pan 3a obpasen Teopuio TaroreHus Holotona. Heroton
TPEANONOXMIL, UTO MEXAY BCEMH HacTHLIAMH OGBIYHBIX TeNl AEHCTBYIOT JasbHO-
ACACTBYIOLIHE CHITBL. DTH CHJIbI LIEHTpaNbHbIE, T.. OHH ACHCTBYIOT MO MPAMOH,
COENHHSAIOLIEH YaCTHLIBI.

OnuHyC XKe MPEenonaraeT, YTo MeXAy 4acTHLAMH 3EKTPHUYECKOi MaTepHu
TaKxke AeHCTBYIOT LEHTpalbHble AanbHoAeHCTBYOIME CHiTbl. ToIbKO CHABI TATO-
TEHUS ABAAIOTCA CHIAMH MPUTSDKEHHs!, CHIIBI Xe, AEHCTBYIOIIHE MEXKAY YacTHLIA-
MU 3IEKTPHUECKOH MaTEPHH, — CHIaMH OTTalKkuBaHuA. Kpome Toro, Mexay 4yactu-
LaMH 37IEKTPHYECKOH MATEPHH H YaCTHLIAMH OOBIYHOTO BELLECTBA, TAK XK€ KaK H Y
dpanknHHa AEACTBYIOT CHITBI MPUTsHXeHus. M 3TH cuiTbl aHanOrH4YHO CHIIaM TAro-
TEHUs ABJAIOTCA NaNbHOACHCTBYIOILMMH H LEHTpalnbHbIMU. anee Dmunyc nono6-
Ho HbIOTOHY rOBOPHT, 4TO BBEACHHBIE HM CHJIbI HY>XHO NIPU3HATh KaK (aKT 1 4To B
HacTosLLEe BPeMs HENb33 OOBACHHTD, KaKUM 00pa3oM OHHM AEHCTBYIOT yepes mpo-
cTpaHcTBO. [IpuaymMbIBaTh %e HEOOOCHOBAHHBIE PHITOTE3BI OH HE XKeTaeT. 31eCh OH
MOJTHOCTRIO konupyeT HeloToHa.

DNHHYC MAET Jablle, CPaBHHBAN CHIIBI TATOTEHHS M ICKTPHYECKHE CHIIBL.
OH npeanonaraer, 4To CHibl, AEHCTBYIOIINE MEXKIY YaCTHLAMMU NEKTPHIECKOH
MaTCpPHH, «H3MCHAIOTCA 00paTHO MPONOPLHOHAILHO KBAAPATy PaCCTOAHHA.
Tak MoHO NpeanonaraTe ¢ HEKOTOPLIM NMpaBAoNoA00HEM, HOO B MOMBL3Y TaKoMH
3aBMCUMOCTH, I0-BHAHMOMY, TOBOPHT aHAJIOTHs C APYTHMH, SBICHHAMH MPHPO-
Abl». DTa npeanosaraeMas aHaJOTHs U aeT BO3MOXHOCTb DITHHYCY NMOCTPOHTH
TEOPHIO IMEKTPHUECKHX siBNeHHH. OJHOH W3 UHTEPECHEIX €ro paboT ObL0 nccie-
Jl0BaHHME MEKTPUHECKOH HHAYKUMH. DMHHYC MOKa3al, YTo €CNU K NPOBORHHKY
NpubAH3UTE 3apAXEHHOE TENO, TO Ha NPOBOAHMKE MOABIAIOTCA MEKTPHYECKHE
3apsbl. [Tpu 9TOM cTOpOHA €10, K KOTOPO#i IOXHOCAT 3aPSHKEHHOE TENO, HAJIEKT-
pu3yeTca 3apanoM NPOTHBOMONOXKHOTO 3Haka. M Hao6opoT, Ha ynaneHHo#H yacTu
NpOBOAHHKA 00pa3yeTcs 3apAl TOTO Ke 3HaKa, YTO M Ha I0HECEHHOM Telle.
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Ecsin yGpaTh 3apshkeHHOE, TENO, TO MPOBOAHHK CHOBA CTAHOBHUTCS HE3apsXEH-
HeiM. Ho ecnv npoBoaHKuk MOXeT OBITh pa3feieH Ha ABE 4acTH B NMPUCYTCTBUH
3apsXKCHHOTO TeJIa, TO NOJy4aTcs ABa IPOBOJHHUKA, 3aPAXKEHHBIC PA3HOMMECHHBIMH
3apsiiaMH, KOTOPbIE OCTaHYTCA H NIPH YAAIEHHH HHIYLMPYIOLIETO, 3apaa.

3nuHyc NOATBEPAHII H 3aKOH COXPaHEHHs MeKTpudeckoro 3apsaa. On nucai:
«Ecnu 5 X04y B KakOM-JTMOO Telle YBEIMYUTh KOAMUECTBO NEKTPUUECCKOHN MaTe-
PHH, A JOIDKEH HEH30EXKHO B3ATh €€ BHE €T0 U, CJAEA0BATE/IbHO, YMEHBILHUTH €€ B
KaKOM-JTHGO Apyrom Tene».

OnHOBPEMEHHO C TEOpHell 3MeKTPUUECKHH ABNECHHH, OCHOBAHHOM Ha mpef-
CTaBNICHWU O AANLHOACHCTBUH, TIOABIIAFOTCA TEOPHH ITHX ABJICHHH, B OCHOK KOTO-
pbIX JIOKHT NpUHUMI OnuskodeiicTBus. ONHHM W3 POAOHAYATBLHHKOB ITOH
TEOpUH MOXHO cuuTaTh JIoMOoHOcOBa. JIOMOHOCOB OblT MPOTHBHUKOM TEOPHH
pansHope#cTeug. OH CUMTAN, YTO TENO HE MOXET JCHCTBOBATh HA APYIHE MTHO-
BEHHO Yepes3 MyCTOE WK 3aMoJIHEHHOE YeM-TH60 npocTpaHcTBo. OH nonaran, 4to
3/ICKTPHYECKOE B3aUMOIEHCTBHE NTEPEAAETCA OT TeJIa K Teny uepes ocobyo cpeny,
3aMO/HAIOLLYIO BCE MYCTOE IIPOCTPAHCTBO, B YaCTHOCTH H NMPOCTPAHCTBO MEXAY
YaCTHLAMH, U3 KOTOPBIX COCTOMT «BECOMas MaTepHs», T.€. BEIECTBO. DNeKTpH-
yeckue ABNeHUs, no JIOMOHOCOBY, ClIEyEeT pPacCMaTpHBaTh Kak OMNPEAC/ICHHBIC
MMKPOCKOIMHMYECKHE ABHIKEHM:, Tpoucxoasume B adupe. To ke camoe oTHOCHTCH
¥ K MarHUTHBIM ABJICHUAM.

Ha Touke 3penust Onu3koneiicTBrA B TEOPHH 3NEKTPHUECTBA U MarHETH3Ma CTO-
an u apyroi netepOyprckuii akagemuk — J1. Diinep. B cepeanne XVIII B., kak u
JIoMOHOCOB, OH BBICTYNHI 3a TeOpHIO Onu3koneiicTBug. OH npegnonaran cyiue-
CTBOBaHHE 3upa, ABUKEHHEM U CBOHCTBAMH KOTOpPOro 06bAcHAN HabnonaeMble
mMeKTpryeckHe aBneHus. OnHako TeopeTHueckue npeacrasnenus JJoMmoHocoBa u
Diinepa B TO BpeMst HE MOFITM MOAYYHTE pa3BUTHs. Bekope 6b1 oTKpBIT 3aKkoH Ky-
noxa. On 6b11 N0 cBOEH HOpME TAKUM XKeE, KaK U 3aKOH BCEMHUPHOTO TATOTEHHS, H,
€CTECTBEHHO, €r0 MOHMMaHHE ObUIO TaKHM ke, KaK W TOHMMaHHEe 3aKOHa TATOTe-
Hus. TakuM 00pa3oM, 3akoH Kynona Obln BOCIIPHHSAT KaK A0Ka3aTeNbCTBO TEOPHH
JanbHONEHCTBHS.

Tocne oTkpbiTs 3aKkoHa KynoHa Teopus nanbHOAEHCTBHA COBCEM BBITECHSET
Teoputo OGnuskoaeiictaus. U tonsko B XIX B. Papanel BozpokaaeT Teopuio 6nm3-
koaericTeus. Onnako ee Bceobluee NpU3HAHHE HAYMHAETCS CO BTOPO# MONIOBHHBI
XIX B., nocne 3xcnepHMEHTaNLHOIO J0Ka3aTeNLCTBA TEOPUH MakcBena.

Ypok 7
diieKTpHUECKoe moJie

Lens ypoxa:

CdopMHpOBaTh NPEACTABICHUA YHalMXCA 00 3MCKTPUHYECKOM fONe M €ro
CBOMCTBAX,

Xoa ypoka
I. NMoBTOpenue. [poBepka xOMalIHEro 3aJaHus

Bonpocut ona nosmopenusa:
— OOBACHUTE BOZHHKHOBEHHE MOJOXKHUTENBHOTO W OTPULIATEILHOTO 3apAJ0B B
npoliecce MEKTPH3ALNH TPEHHEM.
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— Iloyemy MeTaLIbI MPOBOAAT 3NEKTPHUECKHIA 3aPAL, @ AUINEKTPUKH — HET?

— Tlouemy Ha 360HHTOBOI NaJIOYKE K WIEPCTH, IPH UX COTIPHKOCHOBEHHH, 06pa-
3YI0TCA 3aps/ibl, KOTOPhIE PaBHBI 10 MOAY.TIO U IPOTHBOMONOMKHBI 110 3HaKy?

— CoopmynupyHTe 3aKOH COXpaHEHHS 3apsiza.

— Tlouemy npu 3a3eMiICHHH 3apAHKEHHOTO MPOBOAHHKA MOYTH BECh €TI0 3apsil
TIEPEXOAHUT B 3EMITIO?

Ixcnepumenm-goxyc:

Ha cTosie CTOMT TOHKOCTEHHbIH CTaKaH, OYTH 10 BEPXa HANOIHEHHbIH BOMIOH.
TTuHUEeTOM aKKypaTHO KilafieM CTIbHYIO My Ha MOBEPXHOCTh BOABI — HIJIA MJia-
BaeT. K kparo cTakaHa NOAHOCHTCA «BOJLIEOHAA MaJIOUKa» Y UroJIKa MPUXOIHT B
JBUXEHME, HaYHHAET ynanaTees. B uem aeno?

(Ob6wacnenue sxcnepumenma. Tlanouka Gepercs 300HHTOBast HIIH H3 OPrCTEK-
1a, ee TipeIBApUTENBHO diekTpu3yoT. K Takoil nanouke NpUTArMBaeTCs HE TOIbKO
Wria, Ho ¥ Bofa. Benencreue npuTsHKEHNs BOObI, €€ MOBEPXHOCTh CTAHOBHUTCA Ha-
KJIOHHOM, Y MTOJIKa CKATHIBAETCs KaK N0 HAKJIOHHO TIOCKOCTH.)

1. CamocTonTenbHan paGora
Bapuaum 1

1. Teno 3apsakeHO OTPHLATENLHO TOTAA, KOTAa CyMMa BCEX MOJIOKHTENbHBIX
3apad0B B TCNE ...

a) paBHa CYMMeE BCEX OTPHLATENbHBIX 3aPAJOB B HEM;

6) 6onblE CyMMbl OTPHLIATENBHBIX 3apA/OB B HEM;

B) MEHbULE CYMMBL 6CEX OMPUKAMENbHBIX 3aPAO0E 6 HEM.

2. Ctexno npyu TPEHUH O LIEJK 3apsAKaeTCH ..., a WEJK ...
a) ...nonoJCUMENBHO, ...OMmPUYAMENbHO,
0) ...OTPHLATENBHO, ...MOJIOXKHUTENBHO.

3. Uro mpou3oiineT, eCAH MONOKHTENLHO 3apHKECHHON ManouKod KOCHYThCA
OTPHLATENBHO 3apPHKEHHOTO Tesa?

a) 4acTh CKTPOHOB NMEpeisieT ¢ NaNIOYKH Ha TENo.

0) uacmb 3neKkmpoHo8 nepelidem c mena Ha NAIOYKY.

4. Ha pucynke 82 BbiOepHTE TE Naphl LIAPHKOB, B KO-

a 6

TOpbIX NIEKTPOHBI OyXyT MepexoauTh OT [apHKa a K

IapHKY 6, €CH X IPUBECTH B CONPHKOCHOBEHHE. @ O
1

a) B nepBoii nape; a 6

6) 60 emopoii nape, @ O

B) B TpeTbEH nape. . a 6 ,
5. BelecTsa, 10 KOTOPBIM 3aps/ibl MOTYT MEpENBH-~ @ @
3

rathcs, Ha3bIBalOTCA ... . B 3THX BeuecTBax ... cBoboa-
HbIE IEKTPOHBI.
a) ...NPOBOAHMKAMH, ...HE CONEPIKATCH;
) -.-NpOBOZL , MIEPXKATCH; Puc. 82

6) ...u30n9TOpaMH, ... HE COREPHKATCH;
B) ...NDOBOOHUKAMU, ...COOEPIHCAMCA,
T) ...H30JISTOPAMH, ...COAEPXKATCH.

6. Kakue U3 nepequciieHHbIX BELIECTB OTHOCATCS K NPOBOXHHKaM?
a) pe3uHa; 6) meob; ’
B) MJIaCTMAcCa; r) cmans.
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7. Kakue u3 NEPEeUHCICHHbIX BEIECTB OTHOCATCA K ﬂPl')IlCl('TpﬂKaM?

a) pe3una; 6) menb;
B) niacmmaccea; ) CTab.
8. Mexay AByMs 3aps>KCHHBIMH TENaMH A H [Tcmexao™] cmane |

C nomelleHo HesapshkeHHoe Teno B (cM. puc.

83). 3apsiautcs in Teno B, ecay ero coeauHuTh € @ O @
3apsKEHHBIMH TENaMH CTEKISTHHON W CTalbHON

nanouxamu?

a) He 3apsAANTCH,
6) 3apAAUTCA MONIOXKHUTENBHBIM 3apPAI0M;

B) 3apAOUMCA OMPUKAMENbHbIM 3aPAOOM; Puc. 83
T) 3apAANTCA NONOKUTELHBIM H OTPHLIATENHEIM 3apSAAMH.
Bapuanm I1

C—)nek'rpmaum CTCKJIa M LLUEJIKA NTPH TPEHHH UX IpPYT O Apyra 00BACHsAETCS TaK:

1. ATOMBI CTEKNIA ... YAEPXKHBAIOT BXOAALIME B UX COCTAB 3JICKTPOHBI, YEM aTO-
MBI LIEfIKa.

a) cauabee;

6) cunbHee.

2. ¥ I03TOMY 3NEKTPOHBI MEPEXOAT ...
a) o cmeKaa Ha WeaK;
0) ¢ uIenKa Ha CTEKJIO.

3. B pesynerate anextpusaumy Ha ctekne obpasyercs ... JMEKTPOHOB, a Ha
Lwenke — ...

a) ...u30BbITOK, ...HENOCTATOK;

0) ...nHedocmamox, ...u366IMoK.

4. Teno 3neKTpU3yeTcs TONBKO TOTAA, KOT/2 OHO ... 3apsl.
a) npuobperaer;

6) TepserT;

B) npuobpemaem uau mepsem.

5. MOXKHO M HadNEKTPH30BaTh METAJUIMYECKHH CTEPXKEHb TPEHHEM, JAepika
ero B pyke?
a) BCe TeNa NMPH TPEHHUHU NMEKTPUIYIOTCA, HANIEKTPHIYETCS ¥ MECTAJUTMUECKHIA
CTEPIKEHB;
) Heabss, m.K. u Memann, u meio 4enoeeKka — NPOBOOHUKU.

Ecnu k nerxoii runb3e, NOABEIIECHHON HAa HUTH, MOAHECTH OTPHLIATENBHO 3apsi-
*EHHYIO NaNOYKY, TO:

6. Ha 6nmikaiiieM K nanouke KOHLIE 0Opa3yeTcs ... 31eKTPOHOB, M 3Ta CTOPOHA
3apAANTCA ...

a) ...130BbITOK, ...MONOXUTENLHO;

6) ...M3OBITOK, ...OTPHILIATENLHO,

B) ...HEOOCMAMOK, ...NORONCUMENBHO;

r) ...HEAOCTATOK, ...OTPHLATENbHO.

7. Ha ynaneHHOM KOHLE THib3bl 06pa3yeTcs ... 2JIEKTPOHOB, H OHA 3apsIHTCA ...
a) ...u30BbITOK, ...MOJOXKHUTENBHO;

6) ...u3bbimox, ...ompuyamensio;

B) ...HEIOCTATOK, ...MOJIOKUTELHO;

T) ...HEAOCTATOK, ...OTPULATENLHO.
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8. Tak Kax Ha naJIoYKe K Ha TOM CTOPOHE TIb3bl, KOTOpas G/IHIKe K MANOUKe, ...
3apsAAbl, TO THIB3A ...

a) ...OHOUMEHHBIE, ...NMPUTAHETCA K NMAJIOUKE;

6) ...OMHOMMEHHBIE, ...OTTONKHETCA OT NAJIOYKH;

B) ...DA31OUMEHHbIE, ...NDUMSHEMCA K NAn0YKe;

r) ...pa3sHOMMEHHBIE, ...OTTONKHETCA OT NAJOUYKH.

Bapuanm II1

1. Teno 3apskeHO MONOXKHTENLHO B TOM Clyuae, KOTAa CyMMa BCEX MONIOXKH-
TENBHBIX 3aPAN0B B TEJC ... BCEX OTPHLATENbHbIX 3apSJOB B HEM.

a) ...paBHa CyMMe...;

6) ...60nbWe cymMmbil...;

B) ...MEHbILE CYMMBI...

2. D60HHT ApH HATHPAHHH ILEPCTHIO 3aPAKAETCA . . ., UEPCTD KE 3apAXKaeTcs ...
a) ...TIONIOXKHUTENBHO, ...OTPHLATENBHO;

6) ...ompuyamensHo, ...nonoxcumensvHo;

B) ...OTPHLIATENBHO, ...TOXE OTPHUATENBHO;

r) ...MONOXHUTESBHO, ... TOXKE MONOKHTEILHO.

3. Uto npou3oiieT, eClH OTpHLATENbLHO 3aPsHKEHHOM MANnoYKoi KOCHYThCS He-
3apshkeHHoro Tena? YacTs aNeKTpoHOB nepeiizer ...

a) ¢ nanouxu Ha meno;

6) c Tena Ha nanoyKy.

4. Ha pucynxe 84 Bbibepute Te maphbl IIapMKOB, B g

6
KOTOPBIX 1EKTPOHBI OyAyT nepexoauTh oT wapuka b k @ O
LIApHKy A, €C/H MX NPUBECTH B CONPHKOCHOBEHHE. a 6

a) B nepBoit nape; ! @ O
6) Bo BTOpO# Nape; a 6
2

B) 8 mpemoell nape. @ @
5. Bemectsa, M0 KOTOPBIM 3apsAibl MOTYT MEPEABU- ;

raThCs, Ha3elBAlOTCA ... . B 3THX BemecrBax ... cBoboa-
HBIC NCKTPOHEL. Puc. 84
a) ...NPOBOAHHKAMHY, ...HE COAEPHKATCH;
©) ...u30NATOPaMH, ...HE COmEpPHKATCS,
B) ...NPOBOOHUKAMU, ...COOEPICAMCA;
F) ...M30JATOPaMH, ...COAepKarcs.

6. Kakue U3 nepevncieHHbIX BEIECTB OTHOCATCS K MPOBOXHUKaM?
a) 360HHuT;

6) amomunui;

B) CTEKJIO;

r) oceneso.

7. Kakue 13 nepevMuUCAeHHBIX BELIECTB OTHOCATCS K AUINEKTPHKaM?
a) 30onum,

6) a/IIOMUHMI,;

B) cmexo;

r) Xeneso.
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8. Hesapsoxentbie anektpockons! A 1 C co- [DBomum ] [ _cmans ]
SAMHAIOTCA ¢ 3apsOUKEHHBIM JNekTpockonom B
MpH MOMOLLHM ABYX NANIOYEK U3 30OHHTA U CTaNU
(cM. puc. 85). 3apaaaTcs Iu MeKTpockonsl A
nuC?
a) 3apaasaTcs;
6) He 3apanaTcs;
B) 3apAAUTCSA TONBKO EKTPOCKOMN A;
r) 3apsidumcs monvko anekmpockon C. Puc. 85

Bapuaum 1V

DnexTpr3auns 360HUTA U WIEPCTH NPH TPEHHH HX APYT O Apyra oObACHAETCS TaK:

1. ATOMBI 360HHMTA ... YACPKHBAIOT BXOAALIME B UX COCTaB IEKTPOHBI, YEM
aTOMBI LIEPCTH.

a) cnabee;

0) cunbHee.

2. 1 TO3TOMY NIEKTPOHbI EPEXOMIAT ...
a) ¢ 360HMTa Ha LIEPCTh;
6) c wepcmu na 36onum.

3. B pe3ynbrare anexTpusaliuu Ha 360HHTe oOpasyeTcs ... SNEKTPOHOB, a Ha
IUepCTH — ...

a) ...u30bINOK, ...Hed0CMamoK;

6) ...HeJ0CTaToK, ...H30bITOK.

4. [1pu anexTpu3aLM¥ TPEHHEM Ha B3aHMOIACHCTBYIOLIHX TeNax MOABJIAKOTCS
3apsAAs ... 0 a0CONOTHOMY 3HAYEHHIO H ... 110 3HAKY.

a) ...paBHbIe, ...0AHHAKOBbIE;

©) ...pasHble, ...0NHHAKOBBLIC;

B) ...pUBHbIE, ...HPOMUBONOLONCHBIE,

r) ...pasHble, ...MPOTHBOMOJNOXKHBIE,

5. Ot yero 3aBHCHT 3apAJ, NMEPEXOAALIMI Ha HEHAdNEKTPH30BaHHOE TENO MPH
COMPUKOCHOBEHHH C HANIEKTPH3OBAHHBIM TENOM?

Yem Gonblue ..., KOTOPOMY NepenaeTcs 3apan, TeM ... YacTb 3apsAAa Ha HEro
nepeunaer.

a) ...macca Tena, ...0onbuas;

0) ...macca Tena, ...MeHbllasd;

B) ...meno, ...601bwasn;

T) ...TENO, ...MEHbLIAs,

Ecnn k nerkomy 1apuky, nofBeLIEHHOMY Ha HUTH, NOIHECTH MOIOKHUTENLHO
3apMKEHHYIO NaNoYKYy, He Kacasch UiapyuKa, To:

6. Ha Gnunxkaitwieii x nanodke cTopore o6pasyercs ... NCKTPOHOB, U 3Ta CTOPO-
Ha 3apAAMTCS ...

a) ...nu36bITOK, ...MOJIOKUTENILHO;

0) ...u30e1mok, ...ompuyamenvHo;

B) ...HEOCTATOK, ...MIONIOXKHTENBHO;

r) ...HEAOCTAaTOK, ...OTPHLATEILHO.
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7. Ha npoTHBOMOMNOXHOMH CTOPOHE 1IapuKa 00pa3syercs ... JEKTPOHOB, H OHa
3apsAAUTCS ...

a) ...U30OBITOK, ...NMONOXKHTEIIBHO;

6) ...n30bITOK, ...0TPUUATENLHO;,

B) ...HEOOCMAMOK, ...nOAONCUMENLHO,

r) ...HEJOCTATOK, ...OTPHLATEIBHO.

8. Tak Kkak Ha najioyke H Ha TOH CTOpPOHE UIapHKa, KOTopas GIHXKe K Majouke,
6ynyT ... 3aps/bl, TO LWIAPHK ...

a) ...OTHOUMEHHBIE, ... IPUTAHETCA K MAJIOYKE;

6) .. .OMHOMMEHHBIE, ...OTTONKHETCA OT MAIOYKH;

B) ...DA3HOUMEHHbIE, ...NDUMAHEMCA K NANOYKe,;

T) ...pPa3sHOUMEHHBIE, ...OTTOJIKHETCA OT MaNOYKH.

II1. HoBbli MaTepuan

Ixcnepumenm 1

Tonsecum Ha HUTKE JIETKYI0 METAJUIMYECKYIO THIIB3Y H3 donbri. MemnenHo
NpHOIHM3HM K r'IIE3€ BEPTUKAIBLHO PaCMONIOKEHHYIO INIACTHHY NICHOIIACTA, pe-
BapHTEJIbHO 3apANMB €€ HATHPAHHEM LIEPCTHIO (MEHOILIACT 3apAAUTCA OTPHLA-
TENBHO).

— Yro npoucxoaut? (IIpu omcymcmeuu nenocpedcmeéenno20 KOHmaKma 2uns-

3a HQ HUMU OMKIOHUNACE OM 8EPMUKATLHO20 NONONCEHUA.)

Hrak, 3apskeHHbIE Tesla MOTYT B3aMMOJCHCTBOBATh M Ha pacCTOAHHUH. Moxxer

ObiTb, BCE AENO B BO3AYXE, HAXOAALIUMCS MEXIY TenaMu?

Ixcnepumenm 2
3apskeHHblH ANEeKTPOCKON (C BRIHYTHIMH CTEKIIaMH) TIOMELIAOT MO KOJIOKON
BO3AYIIHOrO Hacoca. Bo3anyx BbikaunBaercs. B 6e3B031y11HOM MPOCTPAHCTBE JIH-
CTOUYKH IEKTPOCKOMNA MO-TIPEXHEMY OyIyT OTTAJIKHBATHCS APYT OT APYTa.
— Kakoit MoxHO caenath BHIBOA? (B nepedaue snexmpuueckozo e3aumooe-
cmeus 8030yx He yyacmeyem.)
— Kax xe ocymectsnserca B3auMoaeiictaue? (C nomowpro anexmpuieckozo
nons, Komopoe o6pazyemcs 80Kpy2 3apPANCEHHBIX men.)

OcnosHble ceolicmea 3NeKmpuYecKozo noa:

1. Dnexrpuyeckoe none 3apsAkEeHHOro TeNa AEHCTBYET C HEKOTOPO#H CHIIOH Ha
BCAIKOE APYTOe TENO0, OKa3aBlIeeCs B ITOM IOJIE.

2. BOnu3u 3apsikeHHBIX TE CO3AaBaeMOE HMH MOJIe CHbHEe, a BAAJH — Clla-
Gee.

— IlpuBenurte npUMEpPhI IKCIEPHMEHTOB, MOATBEPXKIAIOLIMX MEPBOE CBOIi-
cTBO. (Onvim 1 — ¢ 2unv30ti u neHonracmom.)

Jkcnepumenm 3

Ha xpaii CTuHKH CTyfa KIAneTcs NepeBAHHA NHHeHKa Tak, 4To6b1 OHa Gblna B
paBHOBecHH M HenmoasuxkHa. CTeknaHHan GyThUIKA TIIATENBHO NIPOTHPAETCH TPS-
MNO4KO# U MOAHOCHTCA K JIMHElKe, He npuKacasich (OyThiNKa 0/DKHA GbITh XOPOLIO
BhICyUIeHa). JInHeHKa BBIXOAHT H3 COCTOSHHS MOKOA H naaeT. B ueM npuuuHa?

(Omeem: JIuneiika oka3anack B 3IEKTPHYECKOM IOJIE 3aPAKEHHOMN Oy THUIKH U
noBeprIach AEHCTBHIO 3TOTO MOJIA.)

BTopoe CBOHCTBO 37IEKTPHYECKOTO MO MOXHO MPOMILTIOCTPHPOBATD MPH NO-
MOLLH CEAYIOILETO ONBITA:
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Ixcnepumenm 4

Ha crone crout anekrpomerp. MemenHo npudnuxaeM
3apsKEHHbIH NEHOMACT K 1Iapy 3MEeKTPOMETPa, OTCIENKHBAs
NosoXeHHE CTPeNIKH MpHGopa B 3aBUCHMOCTH OT PaCCTOSHHA +
MEXIY NMECHOUIACTOM M LLIapOM.

BblBO)JI HHTEHCHBHOCTD 3JICKTPHYECKOTO MOJIs TEM 6onb-
1€, 4EM MEHBIIC PACCTOAHHE A0 3apsKCHHOrO T¢J1a.

Co BpemeH ®apazges s rpaduueckoro H3o0paxeHHs
INCKTPHUYECKOIO NOJIA NPHHATO HCIIONbL30BAaTh CHIIOBLIC JIH-
HuM (cM. puc. 86).

1V. 3akpenJieHue H3y"HeHHOro

— OnuUINTE OMBIT, KOTOPBIH MOKA3bIBAET, YTO 3NEKTPH-
YecKoe B3aUMOJAEHCTBHE NepeaaeTcs He yepes BO3AyX.

— YeM oTMyaeTcs NPOCTPAHCTBO, OKPYKAIOLLlEE HadeK-
TPH30BAHHOE TEJNO, OT NMPOCTPAHCTBA, OKPYXKAIOLIEro
HEHAdIEKTPU30BAHHOE TENO?

— Kak MoxHO 06HapyXHTh aneKTpHiecKoe none?

— Kak nsmenserca cuna, ZeficTBYIOIAA Ha FUIbB3Y NPH YAANEHUH €€ OT 3api-
’KeHHoro Tena?

Puc. 86

Jlomaunee 3a1aHne
1.§6;
2. DkcniepUMeHTaNbHOE 3aiaHue K naparpady;
3. 3agauu 19, 20.

Ypoxk 8
I'pomooTBOA

Lens ypoxa:
O3HaKOMHTb yualUXCs C NEPBbIMH LIAraMH B NPaKTHYECKOM NMPUMEHEHHMH
y4€eHHUs 00 SNEKTPUUECKOM MOJIE.

Xon ypoka

1. IToBTropenne. IpoBepka foMalIHEro 3aaHH

~ Yro Takoe anekrpuueckoe none?

— Yem otnnyaercs none or Beuecra?

— Iepeuncnute OCHOBHBIE CBOHCTBA ANEKTPHYECKOTO MOMS.

— YTO Ha3bIBAIOT CHIOBBLIMH JIMHUAMH 3JIEKTpHYECKOro nosns?
Kak HaxoiaT yckopeHHe 3apsKeHHOM YaCTHLBI, IBHXKYINEHCA B JIEKTpHYEC-
KoM nose? ’
B kakoM ciiyyae JEKTPHYECKOE NOJE YBENHYHBAET CKOPOCTh YacCTHLIbL, @ B
KaKOM — YMEHbILIAcT ee?
Touemy HelTpanbHble Kyco4YkH GyMard NPpHTArMBAIOTCA K HAJIEKTPHU30BaH-
HOMY Teny?
OO6bacHUTE, MoYeMy Nocie COOOIIEHHA INEKTPUUECKOMY CYJITaHY 3apsaa
ero 6yMakHble MONIOCKU pacxomaTcs?
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]
AR I/

T~ : e
—— .7 TET
Puc. 87 Puc. 88 Puc. 89 Puc. 90

I1. CamocTonTenbHast paGoTa no TeMe «JIeKTPHYECKOE [oJ1e»

Bapuanm 1
1. lajiTe onpeneneHHe TEPMUHY «ITPOBOAHUKY;

2. 3akoHuuTe pHCYHOK (pHC. 87).
3. McnpasbTe ombky (puc. 88).

4, Kakan TMOJYYHTCH YacTHLa, H KaKkOoB 6yz[e‘r €€ 3apaj, €CJIM aTOM KHcjiopoaa 1no-
Tepaet 2 exrpoHa? (Omeem: NONOXKUTENBHBI HOH Kuchopona; 3,2 - 1079 Kin.)

5. oaymaiite, moueMy OTKIIOHAETCA CTPEKa CKTPOCKONA, KOrJa ero 1apa
KacatoTCA NOJOKUTEABHO 3apAHKEHHON Nanovkoi?

6. O6bsicHUTe, U3MEHHTCA JIM MAcca LIapa, €CJIM €ro 3apsaauTh NOA0KHTENBHO?
€CIIH U3MEHHTBCH, TO Kak? (Omeem: Macca 11apa YMEHBIUHTCA — C HEro YiuyT
3JIEKTPOHBL. )

Bapuanm I1
1. laiiTe onpeaeneHHE TEPMUHY «THUIEKTPUKN;

2. 3akoHuMTE PUCYHOK (pHC. 89).
3. Ucnpasste omnbky (puc. 90).

4. Kakas nony4urcs 4acTuL, U KakoB Oy/IeT ee 3apsll, €CJ14 aTOM a30Ta NpHCO-
eqUHUT K cebe 4 anektpoHa? (Omeem: OTpHLATENBHEINH HOH a30Ta; 6,4 - 107? Kn.)

S. INomymaiiTe, noueMy OTKJIOHAETCSA CTpPENKa EKTPOCKONA, KOT/a ero wapa
KacaloTcs OTPHLATENLHO 3apAKEHHOH Nanoukoi?

6. OGwAcHHTE, 3a4eM CTEPXKCHb JNEKTPOCKONA BCEraa AENalOT MeTallldec-
knuM? (Omeem: B MeTajllle MHOIO CBOGOAHBIX 3EKTPOHOB.)

III. HoBb1ii MaTepuan

Oxcnepumenm 2

Bo3sbmem npoBoaHUK IpyLIeBUAHOMN (OPMBI, pacIONIOKEHHBIH Ha monupy}o~
I.LleH NOACTABKE H 3apsAauM €T0.

TIpo6GHbLIM 1IAPHKOM Ha M3OMPYIOLLEH PyUKe KOCHEMCS Y3KOIO KOHLa npoaon-
HMKa M IOMECTUM HIAPHK BHYTPb Notoit cdepsl anexTpoMeTpa. 3anoMHUM Nokasa-
HHs 3neKTpoMeTpa. [TOBTOpUM OMBIT, Kacasch ILHPOKOIO KOHLIAa MPOBOAHMKA.

— Kakoii Moxno caenarb BeiBoA? (Qnexmpuveckoe none 66au3u memaniuyec-
K020 ocmpus Gonee cunbHoe, 8 3mou obracmu RIOMHOCMb pacnpedenerus
3apada bonvwe.)

Ha 3ToMm cBolcTBE NPOBOAHMKOB OCHOBaHO AEHCTBHE rpomooTBoia (6osee

NPaBUILHOE Ha3BAHWNE — MOIHHUEOTBO).

Mosuus uMeeT IneKTpUUeCcKyo npupoay. OHa BO3HHKaET Toraa, Koraa Tyuu

CO3JaI0T CHJIBHOE NEKTPUUECKOE TI0NIE, KOTOPOE Pa3rOHAET CBOOOAHBIE ANIEKTPO-
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Hbl (OHH BCETIa MMEIOTCA B HEBONILILOM KOINYECTBE B BO3AyXe). OHH HOHU3UPYIOT
BCTpEYHbIE MONIEKYJIbI, BBIOUBAsA MEKTPOHEL. Bo3HHKAET n1aBiHa 3apAXKCHHBIX Yac-
THL, 06pasyoUHMX GLICTPO YUTHHSIOWYIOCS CBETALLYIOCS HCKPY. DTOT HCKPOBOH
paspsn 1 obpasyeT MOJHHIO.

JloMauHee 3agaHune
1. TToArOTOBUTCA K 3a4ETy MO TEMY «IIEKTPHUYECKHE ABICHUA»,
2. 3apaun 21, 22, 23, 24.

IIpuaoxkenne K ypoky

Hepeue wazu 6 nNPAKMUHECKOM NPUMEHEHUU YUEHUR
06 IT1EKMPUYHECKUX ABIEHUAX

XoTs yyeHHe 00 DEKTPHUYECKHX ABIECHUAX HA4ajl0 HIpaTh CYUIECTBECHHYIO
ponb B MpaKTHYECKON KWU3HM JHIIL HauMHas ¢ cepearHbl XX B., TEM HE MEHee,
nepBble NONbITKH NPAKTHYECKOTO IPUMEHEHHS NIEKTPUIECTBA OTHOCATCA YXKE K
cepeanne XVIII B.

INMocne u300pereHus neiifeHckoll 6aHKy, KOraa yueHble cMornu Habmroaats
CPaBHHUTCIILHO GOMbLIHE HCKPBI TIPH NIEKTPHYECKOM paspsae, BO3HUKIA MBICIb 00
IMEKTPUUECKON MPHPOIE MOTHHH.

M3BecTHBIA aMepHKaHCKHI yueHblid M oflecTBeHHblH aeaTens benaxamuu
®panksus (1706~1790) Beickasan 3Ty uaeto B nucbMe B JIoHAOHCKOE KOpONEBC-
koe obuectBo B 1750 1.

B 3TOM nHcbMe OH 00BACHSI TAKXKE KaK MOXHO NPOBEPHTH BLICKA3aHHOE Npe-
nonoxetive. OH npeanaran NOCTaBUTb Ha GatiHio 6yKy, Ha KPBILLY KOTOPOii BhIBE-
CTH xene3Hbli wecT. [ToMeleH bl BHYTpH OyIKH HeNI0BEK B ClIyyae Fpo3bl MOT
Obl H3BJICKATh M3 LIECTA YIEKTPHYECKHE HCKPBDIL.

Coaepxanue nucbma ®paniinHa crano u3secTHo Bo Opanimu. O Hem y3Han (pan-
uy3 annbap, kotopsiit B Mae 1752 r. npozaenan orsIT, 0 KOTOpoM mucan OpaHKIHH.

V ccb B cany, sosne [Tapuka, lanubap yCTaHOBHI BBICOKHI XKENE3HbLI LLECT,
H30/IMPOBaB €ro OT 3eMaH. B To Bpems koraa cobupanach rposa. oH nonpobosas
M3BieUb IEKTPUUCCKUE UCKPBI U3 1uecTa. OmbiT ynancs. JedcrBurensHo, dasiu-
6apy y1ainoch NoyuUTb MEKTPHYECKHE HCKPBI.

B ToM xc rony, netom ®paHknuH B AMEpHKE Npojenan noxoxui onbit. Bmec-
TE CO CBOWUM ChIHOM OH 3amyCTHJI 3MeH BO Bpems rpo3bl. Koraa HuTb, KoTopoii 6611
MpUBA3aH 3MeH HaMOKJIa, TO M3 HEE MOXKHO ObLIO U3BNEKATh MEKTPHUECKHE HC-
kpbl. DpaHKIMHY AaXe yAANIOCh 3apAIUTh NPH ITOM JieiiaeHcKy1o GaHKy.

[Mocae Toro xak 06 onbiTax PpaHkiMHAa cTano u3BecTHo B [letepbypre, nono6-
HBIMH KC OMBITAMH, 3aHATHCh pycCcKHe akaaeMuku Puxman v Jlomonocos. Onuu
ycTpouau 6once yaoOHYI0 YCTaHOBKY [UlS M3YUeHHUst aTMOCHEPHOTrO 3eKTpHYe-
CTBa, HA3BAHHYIO 'POMOBOH MAaIIHHOM.

['pomoBas MalliHa NpeAcTaBasna co6oi 3a0CTPEHHBIH KeNE3HbIH IeCT, yCTa-
HOBJICHHBIH Ha Kpbille JoMa. OT XKeJe3HOro LIeCTa B IOM LJIa IPOBOJIOKE, KOHELl
3TO# NPOBOJIOKH ObLJT COEEMHEH C INEKTPHUYECKHM YKa3aTesleM, T.€. C MIPOCTERLIUM
INEKTPOMETPOM, H306peTeHHBIM PrHxMaHOM.

C rpomoBoit MawnHoi U PuxmaH, v JIOMOHOCOB ApOAENaNd MHOTO OMbITOB.
JIOMOHOCOB OTKpBIJI, YTO 3/EKTpUUEeCckue 3apsasl B aTMocdepe MOABISIOTCA He
TONBKO BO BpeMs Ipo3bl, HO U 6e3 Hee. Ha ocHoBe cBoux onbiToB JIoMOHOCOB CO-
34aJ1 NEPBYIO HAY4YHYIO TEOPHIO 00pa30BaHUA JNIEKTPHIECTBA B aTMOC(epe.
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1753 r. cayunnoch Hecyactbe. Cobupanach rpo3a, 1 PUXMaH npHiuen k ceoei
rPOMOBOH MallHHE, 4ToObI HaONIO#ATh INEKTPHUECKHE paspaabl. Bapyr B komHate
NOsIBUJIACH LIAPOBasA MOMHHS, TPOU3OLLIEN MNEKTPUHECKHI pa3pa — H yueHsIi ObLI
ybuT.

BneuatnenneM ot Tparuyeckoi cMepTH PuxmaHa HeMeUIEHHO BOCIIO/b30Ba-
JI0Ch IyXOBEHCTBO B LEnax 60pbObl ¢ Ge360uueM. [Tonbl 1 MOHaXH cTanu pacnpo-
CTPaHATh MbIC/Ib O TOM, 4To PHxMaH Obln Haka3aH 60OroM 3a I€p3KHE OMbITHI.

INocne Toro kak Gblna BhIICHEHa IEKTPHYECKas IPUPOA IPO3k! BOSHUKIA Haes
yCTPOMCTBA MPOMOOTBORA JIS NPEJOXPAHEHHA 31aHHUI OT I0XKapOB B PE3YJILTaTE [O-
naJaHus B HUX MONTHKH. [poMOOTBO/IBI OBICTPO BOILIH B NPAKTHKY. JT0 GbLI0 NEepBoe
NIPaKTHYECKOE MPUMEHEHHE Y4eHUA 00 1eKTpHYeCKHX ABiaeHUAX. OHO cHOCO6CTBO-
BAJIO Pa3BUTHIO HAYUHBIX HCCIIEOBAHU# N0 NEKTPUUYECTBY BooOLIIE.

CremyeT OTMETUTb, YTO JYXOBEHCTBO H NO3XKE BPaxaeOHO OTHOCHIIOCH K HC-
CNEe0BAHMAM aTMOC(EPHOTO JMEKTPHYECTBA H K HCIIONB30BAHHIO IPOMOOTBO/IOB,
nosaras, 4To 3aliiTa OT YIapoB MoNHHI 6e360HOE 3aHATHE. BTOpOH NOMbITKOM
MCMOJIb30BaHHS NIEKTPHYECTBA /1 NpaKTHYeCKHX Leneli Gb110 npUMeHeHNe ero
1151 neueHus Gonesnei.

Kak mMbl Bueny Bolie, yxe MyieHOpyk, onucbiBas n3o6peTeHuUe neiiaeHckoi
GaHKH, 0OpaTHI1 BHUMaHHE Ha CHIIBHOE U HEOOBIYHOE AEHCTBHE EKTPHYECKOrO pas-
pana Ha yenoseka. Bekope 3TuM aelicTBueM 3auHTEpecoBamich Bpaud. Bosnukia
MBICJIb O TOM, YTO B )XHBOM OpPraHH3Me CYILECTBYIOT 3N€KTPHUYECKHE TOKH, KOTOpblE
MrpaloT B HEM KaKylo-TO BaXKHYIO posib. BMecTe ¢ 3TuM npHiiio yoexaeHue o Bo3-
MOXHOCTH NPHMEHEHUS 3MEKTPUYECTBA 1A JjiedeHHs Gone3Hei.

C 310i1 LeMbIO CTAMH MPOM3BOAHTD OMLITHI 1O IEKTPH3ALMH MIOAEH, nponyc-
KaHHIO Yepe3 TEJO YeNOBEKa JNEKTPUUCCKOro Toka U T.A. Bbin HanucaH paa kHUr
10 MCCIIEAOBAHUIO JEHCTBUSA JNIEKTPHYECTBA HA OPTaHM3M YenioBeka. B xauecTse
npuMepa MOXHO yKa3aThb Ha KHUry Mapata, U3BECTHOrO aesaTens (paHiy3ckoi
pCBOJIIOLMH, Bpaya 1o crneuuansHocti. On Hanucan B 1783 r. «Tpakrar o Meau-
LIMHCKOM 3JIEKTPUYECTBE», KOTOPBIA Obl YIOCTOEH CrieunankHoi ApeMin. OnHa-
KO BCE TaKHe UCCIE0BaHMS B TO BpeMs HE MPUBENH K KaKUM-T1O0 MOJIOKUTENTb-
HBbIM NPAKTHYECKUM pe3ynsraraM. JIeHCTBUTENbHOE IPUMEHEHHE JIEKTPHYECTBA
nst nedexus 6onesHed Havamock ropasno moxxe. Ho Takue ucenenoBanus ceirpa-
Ji1 GONBILYIO POJIb B YCHIIEHHH MHTEPECA K HCCIE0BAHUAM IEKTPHYECKHX ABJIC-
Huit Boobuie. bonbuie Toro, kak Mbl yBUIUM HHXE, MMEHHO HCCIEI0BAHHE BIIHA-
HUSA DNIEKTPHUECTBA Ha )HBOMH OpraHU3M NMPUBENO K OTKPHITHIO UTATbAHCKHM Bpa-
4yoM ['anbBaHM Tak Ha3bIBAEMOTO rajlbBAHUYECKOTO JIEKTPHUECTBA.

Hcropus nprMeHeHus 31eKTpHYeCKUX ABICHUH B MEIMLIMHE OUEHb MHTEPECHA
TEM, 4TO OHA MOKA3bIBAET, KAK HOBBIE OTKPLITHSA B 00/1acTH HU3HUECKHX HayK Obl-
BAIOT BbI3BaHbI 33/ja4aMH APYTHX HayK (B JaHHOM C1y4ae MEJHLIUHBL).

Ypok 9
3a4eT no TeMe «JJIEKTPHYECKHE SABJICHUM)

Lens ypoka:
ITpoBepHTh U OLEHUTH 3HAHUS YHAILMXCA 110 TEME «DNEXTPUUECKHE ABICHUY.
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Xon ypoka
Bapuanurl

1. Bucsuuas Ha 1eJIKoBOH HUTH CTaHHOJIEBAs T'HJIb3a OTTOJIKHY/1ACh OT NOAHECEH-
HOT'O OTPHLATENBHO 3apsSHKEHHOr 0 apuKa. B Kakux ciyyasx 370 Bo3MoxH0? BriGe-
pHTE BEPHBIH OTBET:

a) ruib3a He Obina 3apskeHa;

6) runb3a Obla 3apsikeHa OTPULIATENBHO;

B) r'iib3a Obla 3apsKeHa NOJI0XKHUTENIBHO.

2. MiMeroTcsa 1Ba METaNIMYECKHX AapHKa OJHHAKOBOIO pa3Mepa. 3aps O4HOIo U3
nux g =-16 HKn, apyroro — g =-14,4 uKn, LLlapiku npuseny B CONPUKOCHOBEHHE, a
niotom passeny. Kako#i 3apsan 6yaet y kaxxaoro wapuxa? M306pasuTe CUIOBbIE TMHUH
WIEKTPUHECKOTO NOJIS Y 3THX LWAPHKOB 0 MX B3auMozneicTus, CKObKO H30BITOY-
HBIX 3JIEKTPOHOB HMEET KXKbIi IIAPHK IOCIIE B3aUMOACHCTBHA?

3. B anekTpuyeckoe mose napayiensHo CHIOBBIM JIMHUSIM BIETENA NON0XKH-
TENbHO 3apsDKEHHAs YaCTHIIA M CTasla IBUraThCsl PABHO3aMEUIEHHO C YCKOPEHHEM
a = 10" m/c?. Cnenaiite puCYHOK, H306pa3uB HanpasieHHE CHIOBBIX JIHHUI [0S K
CHITY, AEHCTBYIOLIYIO Ha yacTHI. OnpeaenuTe Maccy YaCTHUbL, €C/H AeMCTBYIO-
was cuna pasHa 1,67 - 107 H. Hasosute 31y actumy.

4. OnuwmTe cocTas atomMoB JLi, PLi.

5. Teno 3apsAeHO MONOKUTENBHO B TOM CIyYae, KOLAa CyMMa BCEX MOMOMXKM-
TENBHBIX 3apA/IOB B TEJIE ... BCEX OTPHLATENbHBIX 3apPSAO0B B HEM.

a) ...paBHa CyMMe...; 6) ...Conblue CyMMBI. . .;

B) ...MEHBILE CYMMSBI... .

6. D60HUT NPH HATHPAHHH UIEPCTBIO 3aPSKAETCS ..., LIEPCTh XKE ...
a) ...HOJNOXKHUTENBHO, ...OTPULATENILHO;

6) ...OTpHLATENBHO, ...TIOJOXHUTELHO;

B) ...OTPHLATENILHO, ...TOXE OTPHLATE/BHO;,

r) ...NOJIOKHUTENBHO, ...TOXKE MONOKHTEILHO.

7. YTo npou3oHaET, eCIIH OTPHLIATENBEHO 3aPAXKEHHOMH MAaNOYKOH KOCHYThCS He-
3apsKeHHOro tena?

YacTe 31eKTPOHOB nepeizer ...

a) ¢ NaJIOYKH Ha TeNo;

0) ¢ Tena Ha naJoOUKy.

8. Ha pucynke 91 BoiGepere Te napsl LIAPHKOB, B KO-

a [
TOPBIX 3JEKTPOHBI OYAYT NMEPEXONUTH OT IUApHKA 6 K @ O
LIapHKY &, eCJIM UX NPUBECTH B COMPUKOCHOBEHHE, a 6

a) B nepBoii nape; I @ O
6) Bo BTOpOIi nape; a 6

B) B TpETbEI nape. @ @ 2
9. BewuecTsa, 10 KOTOPBIM [EPEJAIOTCS 3apAbI, Ha3hl-

BAIOT ... B 3THX BelecTBax ... CBOGOAHBIE JNEKTPOHBDL. 3
a) ...[IPOBOHHKAMH, ...HE COLAEPKATCS; Puc. 9]

6) ...AMINEKTPUKAMH, . ..HE COIEP)KATCH;
B) ...NPOBOAHHKAMH, ...COXEPKATCS;
r) ...IMNEKTPUKAMH, ...COAEPKATCH.
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10. Kaxue u3 nepedynCcaeHHbIX BEWECTB OTHOCATCS K IPOBOAHHUKAM?

a) 300HHT; 6) amoMHHHif;

B) CTEKJIO; r) JXKeneso.

11. Kakne 43 nepeunciIeHHbIX BEILECTB OTHOCATCA K AMEINIEKTPUKAM?

a) 360HHuT; 6) amoMHHHif;

B) CTEKJIO; r) XeJe3o.

12. HesapsxeHnsbie anexrpockonst A U C [ 200num_| | cmane |

COEIMHAIOTCSA C 3aPAXKEHHBIM IIEKTPOCKOTIOM
B nByms nanoukamu u3 360HHTa U CTaNH (CM.
puc. 92). 3apanarcs im snektpockons A u C?
a) 3apAAATCH; ’
6) He 3apanaTcs;
B) 3apAIUTCS TOJLKO EKTPOCKON A; A B c
r) 3apAAUTCS TOJIBKO 3meKkTpockon C.

Bapuant Il Puc. 92

|. Bucsmas Ha 1I€1KOBOH HUTH CTAHHOJNEBAs MMJIb3a IPUTAHY/ACH K TMOJIOKH-
TEeJIbHO 3apHKEHHOMY 1apHKy. B kakux ciydasx 3to Bo3MoxHO? BriGepure npa-
BUIIBHBIH OTBET:

a) runb3a He ObUIa 3apAXKEHa;

6) runn3a ObUTa 3apskeHa OTPHLIATENBHO;

B) runb3a ObLIa 3apAKEHA NOJIOKHUTENbHO.

2. MMetoTCA NBa METAIUIMYECKHX [ApHKa OHHAKOBOro pasmepa. 3apsj OHO-
ro u3 Hux g = 70 uKn, apyroro — g = —10 uKun. Lllapuku nprusenn B CONPHKOCHOBE-
HHe, a noToM passenn. Kakoit 3apay Oyaer y kaxaoro mapuka? W3obpasute cuno-
BbIE JINHHH 3IEKTPHYECKOro MOJIA Y 3THX LIAPUKOB [0 HX B3aumozeicTaus. Ckosib-
KO H30BITOYHBIX 3ICKTPOHOB MMEET KaXKAbIi WapHK nociie B3aumoaeiicreus? IIpa-
BHIILHO JTH C(hOPMYNHPOBaH noceAHNi BONPOC 3aa4u?

3. B anexTpHuecKoe nose NPOTHB HAMPABJICHHUA CHIIOBBIX JIMHHUI BIETENA OTPH-
LIATeNBHO 3apshKeHHaA yacTuia Maccoit m = 9,1 - 103! kr. Kak 6yner usMeHsThCS
CKOpOCThb YacTHLLI? OnpeaenuTe ee yCKOpEHHE, eClH Ha Hee AeHCTBYeT 3MeKTPH-
ueckas ciana F = 1,82 - 102° H. Yo MOXHO CKa3aTh 0 HEHTPaNbHOH YacTHIle, No-
naBllei B 3TO aneKTpHUeckoe none?

4. Onuuure cocras atoMoB 0, 'f0.

DnexTpH3aums 360HHTA H EPCTH IPH TPEHRH HX IPYT O IPYTa OGBACHAETCA TaK:

5. AtoMbl 360HHTA ... YNEPXKHBAIOT BXOMANIME B HX COCTAB MICKTPOHBI, YeM
aTOMbl IIEPCTH.

a) cnabee;

6) cunbHee.

6. ¥ NOJITOMY INEKTPOHBI MEPEXOAAT ...
a) ¢ 200HMTa Ha IEPCTh;
6) c wepcTH Ha F0OHMT.

7. B pesynsTare Ha 300HHTE 00pa3yeTcs ... JMEKTPOHOB, a Ha LIEPCTH ... .
a) ...H30BITOK, ...HEAOCTATOK;
6) ...HeJ0CTaTOK, ...H3OLITOK.
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8. TTpu >1eKTPU3aLMH TPEHHEM Ha B3AUMO/IEHCTBYIOLUMX TeIaX MOABNAIOTCA 33-
pAIDL ... 10 aBCOMOTHOMY 3HAYECHHUIO H ... TI0 3HAKY.

a) ...paBHbIE, ...ONMHAKOBBIC;

0) ...pa3Hbie, ...ORHHAKOBBIE;

B) ...paBHBIE, ... [IPOTHBOMONOKHBIE;

r) ...pa3Hble, ...NIPOTHBOIMOJIOXKHBIE.

9. OT 4ero 3aBHCHT 3apsl, NepexoaslIHi Ha HEHAIIEKTPHU30BAHHOE TEJIO NPU
COTMPUKOCHOBEHHH C HAadJIEKTPU30BAHHBIM TEJIOM?

Yem Gonblle ..., KOTOPOMY NepenacTcs 3apsal, TEM ... YacThb 3aps/ia Ha HETO
nepeiaer.

a) ...Macca Tena, ...0onbas;

0) ...Macca Tena, ...MeHbLIas;

B) ...TENO, ...00nb11asA;

r) ...Teno, ...MeHblas.

Ecnu x JICTKOMY [UAPHUKY, NTOABCILICHHOMY Ha HUTH, ITOAHECTH MOJIOXKHUTEIBHO
3apsAKEHHYIO MaJIOYKy, HEC KacascCh lIapHKa, To:

10. Ha Gnmxkaiiuieii K najouke CTopoHe o0pa3yercs ... JEKTPOHOB, H 3Ta CTO-
pOHa 3apAauTCH ...

a) ...H30BITOK, ...MONOXHTENBLHO,

6) ...M30RITOK, ...OTPHLATEILHO;

B) ...HEHOCTATOK, ...MOJIOKHTEIBLHO;

T) ...HEOCTATOK, ...OTPHULIATENBHO.

11. Ha npoTHBOMONO0XKHOI CTOPOHE L1apHKka 06pa3yeTcs ... ANEKTPOHOB, M OHA
3apAaUTeo ...

a) ...n30BITOK, ...NONOKHTENEHO;

6) ...M36BITOK, ...OTPHLIATENBHO;

B) ...HEIOCTATOK, ...NONIOKHTENBHO;

r) ...HeJOCTaTOK, ...OTPHUATENBHO.

12. Tak kak Ha nanovke ¥ Ha TO# CTOPOHE IapHKa, KoTopas O/IMXKeE K Najloyke,
OyayT ... 3apsAnbl, TO LIAPHK ..

a) ...OOHOMMEHHbIE, ...npmxHCTcx K T1aJI04Ke;

6) ...0MHOHMEHHDIE, ...OTTONKHETCS OT NAJIOUKH;

B) ...pa3HOUMEHHbIE, ...[IPUTAHETCA K MAIOUKE;

T) ...pa3sHOUMEHHBIE, ...OTTOIKHETCS OT MaJIOYKH.

YcTHBIE BONPOCHI K 3a4eTy

— Kaxum 3apsnoM 3apaasTcs IMCTOYKM JIEKTPOCKONA, €CMH K CTEPXKHIO MOA-
HECTH, HE KacasCh, NONIOKHTENBHO 3apsHKEHHOE TeNo?

— Kaxum 3apsnom 3apAaasTcs JMCTOYKH IEKTPOCKONA, €CIH K CTEPXKHIO NOA-
HECTH, HE KacasnCh, OTPULIATENBHO 3apPsHKCHHOE TENO?

— Kak npu noMouu noloxXUTENLHO 3apsSHKEHHOM MaIoYKH ONMPEAETHTE KAKUM
3apAJ0M 3apsKEH dNEKTpocKon?

— Kaxk npyu noMolu oTpHLIaTEAbHO 3apAXKEHHOH NANOYKH ONPEAEaHTh KaKHM
3aps/I0M 3apsiKeH d1eKTpockon?

— IlonoxurenbHo 3apsXEHHOE TENO COCAMHSIOT NPOBOAHHUKOM C 3emueit.
OOGBACHUTH ABICHHE HA OCHOBE JMIEKTPOHHOI TEOPHH.

— OtpHLuaTeNbHO 3apsXEeHHOE TeNo CoeauHsIOT ¢ 3emiei. O6BACHUTL ABIE-
HHE Ha OCHOBE JIEKTPOHHO# TEOPHH.
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Kak onpenenuts 3Hak 3apsaa Tena, HMes B pacrnopsHkeHHH 300HHTOBYIO Ma-

JIOYKY, CYKHO U 3JIeKTpocKon?

— Teno 3apskeHO NONOKUTENBHO: H3OBITOK HIIW HEJOCTATOK B HEM 3NEKTPO-
HoB? OOBACHUTL HA OCHOBE IEKTPOHHOH TEOPHH.

— MoxHO 11 560HHTOBYI0 NaIOYKY 3apAKaTh OXHH Pa3 OTPHLATENBHO, a ApY-
roii pa3 — MoJIoXKHUTENbHO?

— TloueMy cTexnAHHAA Nanoyka NPy TPEHHH O LLIENK INEKTPH3YETCS NOJOKHU-
TENbHO, a LIENK — OTPHIIATENbHO?

— Ilouemy 3apsbxeHHas nonocka 6yMaru, noaBelicHHas Ha HUTH, NPUTATHBA-
eTcs K NOAHECCHHOH pyke?

— Kak 06bscHHTB, NOYEMY He3apAKECHHBIH METAJUTHYECKHIT LMIMHD, NOoABE-
LWEHHbIA HAa HUTH, TPUTATHBAETCA K 3apsHKeHHOMY Temy?

— Kak npu noMoun oTpHIaTENLHO 3apKEHHOrO NPEAMETa 3apAAUTD JPYroii
NpeaMET NOJIOKHTENbHBIM 3apAaoM?

— Jlerknif mapux, MOABELICHHBIHA Ha MIEIKOBOH HUTH, MPHUTAHYJICS K 3apAXKEH-
HOMY npeaMeTy. MoXHO M yTBEPXKAaTh, YTO IAPHK ToXKe ObUT 3apsixkeH?

— Ha HuTsX noaBeIeHs! ABe OQHHAKOBbIE OyMaKHbIE THIb3bl, — OHA 3apPSKEHa,
apyras —Het. Kak onpenenuTs, kakas ruib3a 3apshkeHa, a Kakas He 3apskeHa?

— K koHLly MeTamnnyeckoro crepxHs Ha OIM3KOE pacCTOSIHME, HE Kacasch,
MOJiHEC/IH OTPULIATENBHO 3apskeHHoe Teno. Kak 3apaauTcs koHew MeTau-
4ECKOT0 CTEPXKHA?

— K KOHLy MeTaninyeckoro cTepkHs Ha GIIM3KOe pacCTOAHHE, HE Kacanach,
TIOAHECH NONOXUTENBHO 3apskeHHOe Teno. Kak 3apsaanTcs koHel meran-
JIN4ECKOTO CTEPXKHA?

— [Mouemy nMCTOYKH HE3APAKEHHOTO INEKTPOCKOTIA PACXOAATCS, ECIIH K HEMY
NOIHECTH, HE KacasCh, HadJIEKTPU3OBaHHOE Teno?

— Yem OOBACHUTD, YTO NETKHH HE3aPAXKCHHBIH UHIHHADP BHA4aJle IPUTATHBA-

eTcs K Ha3JIEKTPH30BaHHOH NasiovKe, a 3aTeM, CONPUKOCHYBIUKCH, OTTAIKH-

BaeTcs oT Hee?

Ypoxk 10
JaexTpUYecKHii TOK

Lenu ypoka:
BBIACHHTD (PH3UUECKYIO TIPHUPOLY HIEKTPHUYECKOTO TOKA. 3aKPENHTh 3HAHHA
ydaluxcsa o6 ycnoBHsAX BO3HUKHOBEHHS U CYILECTBOBAHUA IEKTPHYECKOTO TOKA.

Xox ypoka
1. HoBrlii maTepnan

Ikcnepumenm 1

3apsKeHHbIH MEKTPOMETDP COEAMHUM C TaKHUM Ke, HO HEe3apsKEHHBIM.

— UYro npoucxoaut? [loyeMy Bropoii MEKTPOCKON NOKA3bIBAET HAIMYHE 3aps-
aa? (3apao nepenecen c80600HBIMU INEKMPOHAMU, OBUICYIUMUCA NO NPO-
8001HUKY.)

Hanpan.nennoe ABHIKEHHE 3aPHKEHHDbIX YaCTHI HA3bIBAETCHA J1eKm-
puUecKum mokom.



214 Inaea I. JJIEKTPUYECKWE AB/IEHNA

Ycnoeus cywecmeosanun nexmpuyueckozo moxa:
1. Hanuuue cBOGOAHBIX 3apMXKEHHBIX YacTHLl (MEKTPOHOB, MONOXKH-
TCbHBIX HIIH OTPHLATENBHBIX HOHOBY);
2. Hannyue sneKTprYecKoro nons.
[Toxn aeficTBHEM MIEKTPHYECKOrO NONS ABHIXEHHE IEKTPOHOB B METAJLIC NPH-
HHMAeT YNOpAZOUYEHHbIH XapaKTep, T.€. NOABNAETCA TOK.
YBUACTb SNEKTPOHBI (HOHBI) B IPOBOAHHKE HEBO3MOXHO, TaK KaK € MOXHO
o6HapyXHuTb dMeKTpHueckuit Tok? Tok oOHapyXHBaeTCs No ACHCTBHIO, KOTOPOE
OH MPOHU3BO/MT.

Tennoeoe delicmeue moka

Ixcnepumenm 2
TMprcoeaHHUM K NMONIOCAM HCTOYHHKA TOKA XKETE3HYHO HIIH HUKEIHHOBYIO Ipo-
BoJIoKy. [IpoBOMIOKa HarpeeTcs W, YAJMHHMBIUMCH, ciaerka nposucHer. Ee MoxHO
packajiuTh JOKpacHa.
— [lpuBennte npuMepsl TEMIOBOrO AeiicTBUA ToKa. (Ha amom delicmeuu ocho-
eana paboma maxux ycmpoticms, KaK 31eKmpoKUnAmuIbHuKY, 31eKmpu-
YecKue ymiozu, nasibHUKY, 31eKmpudecKue 1amnst u m.o.)

Xumuueckoe oeiicmeue moka

Ixcnepumenm 3

B cocyx ¢ anekTponTOM, B KayecTse koToporo ucnonssyem CuSO,, onyctum
J1Ba YTOJILHBIX 3NEKTPO/A H MOAKIIOUMM UX K HCTOUHHKY TOKa. [Tpu aTOM 06Hapy-
*HM, YTO KaTOA MOCTENEHHO NMOKPHIBAETCA KPACHBIM CIOEM MEJIH, 2 Ha aHOAE Bbl-
JEAAIOTCs NY3bIPbKHU rasa.

BbIBOA: 11pH NMPOXOXAEHHH TOKA Yepe3 MEKTPOIIUT Ha MEKTPOAAX BhIICAACT-
sl BELLECTBO.

Mazuumnoe oeiscmeue moka

Jxcnepumenm 4

Ha xenesuslif rBo3b HaMaThbIBaEM MEHBIH NPOBOJ, MOKPBITHIA W3ONALIMOH-
HBIM MaTepHAJIOM, a KOHLbI IIPOBOJIA COCAMUHSIIOT C MCTOYHHKOM TOKA.

I'BO31L CTAHOBHUTCS MarHHTOM M NPUTATHBaET HeGoNbLIKE Kene3Hble ApeaMe-
Thl: OynaBkH, xene3nbie onunky. C HCYC3HOBEHHEM TOKA B OOMOTKE rBO3Ib pa3-
MarHu4uBaeTcs.

Mexanuueckoe oeiicmeue moxa

Oxcnepumenm 5

Ha pamiy HaBbeM HECKOJNBKO BUTKOB MEAHOH MpoBONOKH. KOHLBI 06MOTKH
NPUCOEMHHUM K NONIOCaM HCTOYHHKA TOKa. [TomelaeM paMKy Mexay moaocaMu
MarHMuTa, OHa HaYHHaeT MOBOPAaYMBaThCA.

Dusuonozuueckoe oelicmeue moka
an npoxomeﬂuu qepes XKUBOM OPraHH13M TOK BbI3bIBACT COKPAILICHHUE MBI,

1L. 3akpennenue usyuenHoOro
Bonpocut na sakpennenue:
— Yro Takoe dnekTpruueckuii ToK?

- Yro HYXHO CO3/1aTh B NIPOBOAHUKE, YTOObI B HEM BO3HHK M CyuIeCTBOBaN TOK?
- Kak MoxxHO HabsiogaTh Ha OMbITE TEMIOBOE ncicTBHE ToKa?
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— Tne ucnonb3ytoT TenI0Boe H XHMHUYECKOE AEHCTBHSA TOKa?
— Ha kakoMm ormnbiTe MOXHO ITOKa3aTh MarHUTHOE AeHcTBHE TOKA?

Pewenue 3adau
Pa3bupatorcs sagauy Nel229, 1230, 1235 u3 cOopHuka 3agauy no ¢u3mke
B. W. Jlykawuka, E. B. BaHOBOIf.

Jlomauinee 3a1aHue
1. §8;
2. 3anaum (c6opuuk B. W. Jlykammka, E. B. FiBanoBoii) Ne1233, 1236.

Ypox 11
HeTouHHKH ToKa, DJIeKTPHYeCKas Lenb

Uenu ypoka:
BbISICHUTE U3 KaKHX 4YacTeil COCTOMT 3nekTpHueckas uenb. OGBACHUTH yua-

LMMCS Ha3HAYEHHE KaXA0# YacTH SIlelCl'pH'-lCCKOﬁ ueny. BeisicHUTD POJIb HCTOY-
HHUKa TOKa B SHCKTPH‘{CCKOﬁ LCIH.

Xox ypoxa

1. TosTopenue. IIpoBepka KomMalLIHEro 3aJaHUA

— Yro Takoe 31eKTpHYECKH TOK?

— Kakue ycnosust HeOGXOIMMBI [U1s CyLIECTBOBaHUSA ToKa?

— Kakue 4acTHIIBI ABIAIOTCS HOCUTENAMH TOKa B METaJLTax?

— Kakue yacTHLB ABJIAIOTCS HOCUTENAMH TOKA B 3NEKTPOIHTAX?
TepeuncnuTe neicTBHA, OKa3bIBAEMBIE TOKOM.

Jxcnepumenm-ghoxyc

B aBa cocyna, HanonHeHHbIe BOAOH, ONYCKAaeM YTro/IbHbIE CTEPXKHH, U BKIIIOHYAEM B
JIEKTPHUECKYIO LieMNb. B 01HOM ci1yyae TOk €CTb (1aMIOYKa TOpUT), B PYroM — HET. B
yeM npuyrHa?

(Omeem: [JucTHINHPOBaHHAs BOAA ABIAETCS H30/MATOPOM, B Hel HET cBoOOA-
HBIX 3apsHKEeHHBIX YacTHLl. Jlo6aBHM B BOZY JIOXKKY COJIH, H JIaMIIa 3arOPHTCH, T.K.
nossuIHch oHel Na* u SO,")

I1. HoBbI# MaTepual

HcTounnkH Toka GBIBAIOT pasiHyHbIE, HO BO BCAKOM H3 HHX COBEpLIAETCH pa-
60Ta No pa3ieNEHHIO MONOKUTENBHO M OTPHLATENLHO 3apAKEHHBIX YacTHll. Pa3-
JICAeHHbIE YaCTHLb! HAKAIUIMBAIOTCA Ha nosocax. Y moboro ¥CTOYHKKA TOKA IIBa
110J110Ca — NOJIOKHUTENbHBIH (+) U OTpHLIaTENBHBIHN (-).

B mcTounHkax Toka B nporecce paboTbl N0 Pa3ACICHHIO 3apAXKEHHBIX YaCTHIL
NPOMCXOAMT NpeBpallleHHe MexaHUu4eCKOH, BHYTPEHHEH UK kakoii-HuOynb Apy-
roif SHepPruy B MEKTPUHECKYIO.

Ikcnepumenm 1

JeMoncTpauns paboTsl 3nekTpodopHOi MalUKHB! (Mexanuveckas onepaus ne-
pexooum & NeKMmpuuecKyio).

Ixcnepumenm 2

Hemonctpauus paboTbl TepMONaps! (81ympeniss JHep2us nepexooum 6 anex-
mpuyeckyio).
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Ixcnepumenm 3
JemoHcTpauus conHeuHoi 6arapeu.

Ixcnepumenm 4

K kieMmam ranbBaHOMETpa NPUCOEAMHUM MeHbie npoBoza. K koHLy onHoro
W3 HUX TIPUKPENHTE JKee3Hbli NPOBOA WM rBO3b. BOTKHHTE MEAHEIH NPOBOA M
rBO3/lb B KapTOGhEnHHY — CTPEKA rajIbBaHOMETPA OTKIIOHHUTCA (XuMu4eckas snep-
2UsL nepexooum 8 INEKMPUYecKkyio).

WMenHo Gnarogapsi XUMHYECKHM PEaKUMAM, BHYTPCHHSAS SHEPIHs, BBLIC/IAIO-
1ascs MpH 3THX PEAKLUSIX, TPEBPALIACTCS B ANEKTPHUYECKYIO.

W3 MCTOYHUKOB TOKA, HCTIONB3YIOLIHX 3HEPrHI0 XHMUYECKHX peaKLyi, Hanbo-
Jiee pacnpoCTpaHEeHbl TAJIbBAHUYECKHH JIEMEHT H aKKyMYJISITOPBI. -

CoentiHeHHbIE APYT € APYTOM HCTOMHMK TOKa, MPOBOAA M NOTPeGHTE/IH
IHepPruH (IaMNbl, J1EKTPOIINTKH H T.11.) 00Pa3yI0T 31€KmPULECKYIO Uenb.,

[Tpu 3aMbIKaHMH LIETH NEKTPHUECKOE MOJIE OT HCTOYHHKA PACTIPOCTPAHAETCA
BJI0JIb MPOBOAHUKOB €O ckopocThbio 300000 xm/c.

Ixcnepumenm 5

JlBa anekTpomeTpa ¢ METa/UIMYECKUMHU LIapaMH [OCTaBbTE PALOM Ha OAMH
Kpaii crona. Bo3sMuTC ABa NpoBoaa, OAUH KOPOTKHIL (OKOJIO METpa), @ BTOPOif Kak
MOXHO JUIMHHEE (€ro MOXKHO pa3MOTaTh MO BCEH ayTMTOPHH: YeM MJIMHHEES, TCM
ay4ue). OQMH U3 KOHLOB KaXA0ro MPOBOAA COCAMHUTE CO CTEPHKHAMHU INEKTPO-
MCETpOB. JIpyrye KOHLbI OCTaBLTE Ha CBOOOAHOM oT NprbOpoB Kpae ctona. K 3tim
KOHL@AM npubnuxaiite 3apsHkeHHbIN NEHOIITacT, HabMoas 3a CTPENKaMU EKTPO-
MCTpPOB. BHIHO, 4TO 3/1eKTPOMETPBI OXHOBPEMEHHO PEarupyroT Ha NPUXO/ IN1EKT-
pHuecKoro noss. JT0 CBUAETENLCTBYET O TOM, YTO CKOPOCTb PAacMpOCTpaHEHHs
37IEKTPHYECKOTrO NMOJs OYEHb BENHKA.

II1. 3akpenJienne n3y4eHHoro

— UYro Takoe 3eKTpHyecKHuii TOk?

— YT0 HYXHO CO31aTh B MPOBOJHHKE, YTOOLI B HEM BO3HHK H CYILECTBOBAJ TOK?

Kakue npeBpaiueHHs SHEpruH NPOHCXOIAT BHYTPH HCTOUYHHKA ToKa?
UYro 4BasETCA NONOKUTENLHBIM M OTPHLIATENILHBIM NTOMocaMu Harapen?
KakoBo Ha3zHaueHHe HCTOYHHKA TOKA B JIEKTPHUECKOH LEenH?
H3 kakux yacTeil COCTOMUT NMEKTPHUECKas Lienb?
Kaxkyto anexTpHuecKy1o uens Ha3bIBaloT 3aMKHYTOH? PasoMKHYTO#?
Kax MoxHO HabmonaTh Ha onbITe TEILIOBOE AEHCTBHE TOKa?
Kax MoxxHO Habntomarh Ha ONbiTe XUMHYECKOe AeHCTBHE ToKa?
I'ne Mcnonb3yoT TENJIOBOE M XMMHYCCKOE ACHCTBHSA Toka?
Ha xakom onbiTe MOXXHO nOKa3aTh MarHUTHOE AeHCTBHE TOKA?
Hanpasnenue IBMXeHUA KaKHX YaCTHLl B IPOBOJHMKE NPUHATO 32 HaNpaB-
neHue Toka?
- Ot KaKOro nojrca HCTOYHHKA TOKA U K KaKOMY NMPUHATO CUUTATH HanpaBne-

Hue Toka?

JlomMauiHee 3axanue

1. §9;

2. 3anaum 26, 25;

3. OxcnepuMeHTanBHOE 3aaHHe: pa3bepuTe cTapyio 6atapeiiky U3 Cyxux Je-
MenToB. HaliauTe yacTH, W3 KOTOPBIX OHA COCTOMT. M3 I0NONHHTENLHO# THTEpaTy-
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pbl HalIuTE, KaK YCTpoeHa u paboTaeT GaTapeiika (raibBaHUYECKHH IEMEHT) U
AKKyMYJATOP.

Ipunoxenne k ypoxky

Hcmopus uzobpemenun 2anb8anuyecko2o memenma

Baxkneiilvm 11arom Brepes B pa3sBUTHH YYEHHS 00 3MeKTPHYECKUX U MATHHUT-
HbIX ABJICHUsAX OBUIO H300peTeHHE IEPBOTO HCTOYHHKA MTOCTOAHHOTO TOKA — Tallb-
BaHHUECKOTO dnemeHTa. HMctopus 3toro n3obpereHus HauMHaercs ¢ paboT uta-
absHcKoro Bpava JIynmku [anssanu (1737-1798), orHocsumxcs k kouiy XVIIL 8.

lanbBaHKH HHTEpecoBaics (HU3UONOrHYECKHM JeHCTBHEM 3JEKTPHYECKOro
paspana. Haunnas ¢ 80-x rr. XVIII croners, oH NpeanpuHsI Pall ONbITOB AMs
BLISAICHEHHA JACHCTBHA JMEKTPHYECKOTO pa3pafa Ha MYCKyNbl NpenapupoBaHHON
aarywkd. OaHaxasl oH 0OHapYKuJ, YTO NPU POCKAKUBAaHUU UCKPHI B 3EKTPH-
YCCKOM MalllMHE WM NPH paspsie e aeHckoi 6aHKH MyCKyilbl JASFYWIKH COKpa-
IHAJIMCh, ECIM K HUM B 3TO BPEMS NPUKACATHCh METAIIMUECKUM CKaJbIIEIEM.

3auHTepecoBaBUIMCh HaOMOAaeMbIM 3¢pexToM, ['anbBaHY PELLINIT TIPOBEPHUTS,
He OyZIeT /11 OKa3BIBaTh TAaKOE e AEHCTBUE HA JIANKH NATYLIKH aTMOC(EPHOE 31eK-
TpUUeCcTBO. JIeHCTBUTENBHO, COEMHUB OMH KOHELl HEPBA JIAMKH JIATYIIKH C Mpo-
BOAHHMKOM H30/TMPOBAHHBIM ILIECTOM, BHICTABJICHHBIM Ha KpBILlie, a APYToii koHel|
HEpBa C 3eMJIeH, OH 3aMETHI1, YTO, BO BPEMS I'PO3bI BPEMSA OT BPEMEHH NPOHCXOAH-
110 COKpaUIeHHe MYCKYIOB Naryiuky. 3areM [anbBaHu NMOLBECHN npenapupoBaH-
HBIX JIATYLLEK 33 MEPHBIE KPIOKH, 3aLIETIIEHHBIE 32 UX CTHHHOH MO3T, 0KOJIO JKenes-
Hoii pewetky caga. OH oGHapy»X w1, YTO HHOT/A, KOTAA MBILLLb! JIATYUIKH Kaca-
JIMCB XKEINE3HOH Orpajbl, MPOUCXOMIIO COKpalleHue MycKyios. [Ipudem 31h sBne-
HHA Habmozanuch U B AcHyI0 moroay. CnemoBarenbHo, peluun ['anbBaHu, B JaH-
HOM CJIy4ae y>Ke He rpo3a sBlseTcs NpuuHHON Habnogaemoro asneHus. s non-
TBEPXKAEHHA 3TOro BbiBofAa ["anbBanu npoaenan nmogo6Heli onbIT B KoMHare. OH
B3AJ1 JIATYLIKY, Y KOTOPOH CIIHHHOH HEPB OBbLI COEAMHEH C MEIHBIM KPIOKOM, M
TOJIOXKHII €€ HA KENE3HYIo Roluedky. Oka3anocs, YTo KOrxa MEAHbIH KPIOYOK Ka-
caJcs xenesa, TO IPOUCXOAMIIO COKpaLIEHHE MYCKYJIOB JIATYLIKH.

IanbBanu penins, ¥TO OTKPBLT (GKMBOTHOE JMICKTPHYECTBOY, T.€. 3NEKTpHYE-
CTBO, KOTOpOE BbIpabaTbiBaeTcs B OpraHu3Me JArywkH. [1py 3amMblkaHHH HepBa
JATyILKH MOCPEACTBOM MEJHOIO KpIOKa M XKENe3HOH AOLICUKH 00pa3yeTcs 3aMk-
HYTasi lieMb, [0 KOTOPOH npoberaeT MeKTPUIECKHH 3apaj (INEKTpUHECKas >Ku-
KOCTb MJIH MaTEPHs), 4TO U BbI3bIBAET COKPALLCHHE MYCKYJ/IOB. .

OrkpeitHem T'anbBanu 3anHTEpecoBanuch U Gusnky u Bpaun. Cpean dusmukos
6bi1 cooTeyecTBeHHMK ['anbBanu Aneccanapo Bonsra. (1745-1827). Bonsra nosro-
pvin onsiThl ["aibBaHy, a 3aTEM peUIH NPOBEPHTD, Kak OyayT ceOs BECTH MYyCKYIIbI
JISATYLIKH, €C/H Yepe3 HUX NMPONYCTHTh HE <GKHBOTHOE 3/IEKTPHYECTBOY , & JJIEKTpHYE-
CTBO, NOMY4YEHHOE KAKUM-JTNG0 U3 N3BECTHBIX cnoco6oB. [IpH 3TOM oH oGHapyxu,
4TO MYCKYJIbl JIAFYIIKHM TaK K€ COKpallaiuch, Kak 1 B onbiTe ['anbBanTy. [Tpogenas
TaKoro poja WcceaoBaHus, BokTa npuien K BbIBOAY, UTO JATYILIKA SBIAETCA
TONBKO «NPUGOPOM», PErHCTPHPYIOILMM NPOTEKAHUE JIEKTPUUYECTBA, YTO HHMKa-
KOro 0co60ro «KHBOTHOTO NEKTPHIECTBA» HE CYIIECTBYET.

Touemy e Bce-Taku B onbiTe [anbBaHU MYyCKYIBI JIATYLIKH PErHCTPUPYIOT
ApOTEKaHHE INEKTPHYECKOro paspana? Uro ABaseTcs B AaHHOM CJIy4ae HCTOYHH-
KOM 3nieKTpHuecTBa? Bonbra npeanoaoxu, 4To NPHYHHON 31EKTPHYECTBA ABNA-
€TCsl KOHTaKT ABYX pPa3/IMYHbIX METAJUIOB.



218 Inaea |. OIEKTPUYECKUE ABJIEHNA

Hy»XHO OTMETUTD, YTO yxe ["anbBaHK 3aMeTHI 3aBUCHMOCTD CHIIbI CYJIOPOXHO-
I'0 CKATHA MYCKYJIOB JISTYILKH, OT PoJia METAJLIOB, 00pa3yIoLLHX LENb, 110 KOTOPOi
npotekaet sMexTpuuectBo. OxHako MannBaHK He 0OpaTHI Ha 3TO CEPLE3HOTO BHH-
manus. Bonbra xe HaoG0OpOT, YCMOTpEN B HEM BO3MOXXHOCTb MOCTPOCHHs HOBO#
‘reoput. He cornacuBlunch ¢ Teopyei «KMBOTHOIO ANMEKTpHYECTBa», BonbTa BbiABH-
1Y/ TEOPHIO «METAJIHYECKOTO MEeKTpH4ecTBay. 1o 3T0i TeopHu MPHUYHHOM raitb-
BaHHYECKOTO JICKTPHUUYECTBA SBJIAECTCA CONPHUKOCHOBEHHE Pa3/IMUHbIX METAJLIOB.

B kaxaom Meramie, cuutan BonbTa, COAEPXKHUTCH IMEKTPUYECKAs KHAKOCTH
(cnioun), KoTOpast, KOrAa METAJL1 He HapMXKEH, HAXOAUTCSA B NOKOe U ce6s He NposBa-
eT. Ho ecnn coennHuTs 1Ba pasiMYHBIX METa/lIa, TO PABHOBECHE 3/1EKTPHYECTBA
BHYTPH HUX HapYLUMTCA: NEKTPHUECKAs XKUAKOCTh NpUIET B ABHXEHHME. [1pu aTOM
IMEKTPHYECKHH (IOMI B HEKOTOPOM KOJIMYECTBE MepeiiaeT U3 OHOTrO MeTasna B
ZpyToii, nocie 4Yero paBHOBecyie BHOBb BoccTaHOBUTCA. Ho B pe3ynsrare 3Toro me-
raJjuibl HAMEKTPH3YIOTCS: OJIHH — MOJIOXKHUTENBHO, IPYTOH — OTPHLIATEIBHO.

O1H coobpaxkenus Bonsra noareepann Ha onsite. EMy ynanock nokasars, 4to
AEHCTBUTENBHO MPH MPOCTOM CONPHKOCHOBEHMU ABYX METAJUIOB OAWH M3 HHUX
npHoOpeTaeT NON0KUTENbHbIH 3aps, a APYroi oTpuuarensHblil. Takum obpasom,
Bonkta OoTKpBUT Tak Ha3bIBAEMYIO KOHTAKTHYIO Pa3HOCTb MOTeHLUHnanos. Bonsra
npozeneiBan cneAyoumii onsiT. Ha MeIHbIH IUCK, TPUKPErICHHbIH K 0ObIKHOBEH-
HOMY 3IEKTPOCKOIY, BMECTO LIapHKa, OH NOMeELLAN TaKoH ke JAMCK, H3rOTOBJIEH-
HBIF M3 OPYroro MEeTajula U HMEIOILUMH PYKOATKY. JIHCKH NIPH HAJIOXKEHHUH B pAae
MECT NPUXOAUIIH B CONPHKOCHOBEHHE. B pesynbrare 9T0r0 My AHCKaMH MosB-
A5J1aCh KOHTaKTHasi pa3HOCThb IIOTEHLMANOB (MO TepMUHONOrHK Bosbra, Mexny
JMCKaMM BO3HMKaJIa «Pa3HOCTb HANIPSHIKEHNI®).

Jns Toro utoObl 06HAPYXKHUTh «Pa3HOCTb HAMPSHKCHUIY, MOABSIOLIYIOCS MPH
CONPUKOCHOBEHHH Pa3IMyHbIX METANJIOB, KOTOpas, BooOILEe roBops, Mana (nops-
ka 1B), Bonsra noaHuman BepxHuUii AMCK, ¥ TOTAA TMCTOYKH JICKTPOCKONA 3aMeT-
HO PacXOAMJIHCh. DTO BbI3BIBANIOCH TEM, YTO EMKOCTb KOHAEHCaTopa, 0Opa3osaH-
HOr0 AMCKaMH, YMEHbLUIANIACh, @ Pa3HOCTH MOTEHLIHAIOB MEX 1y HUMH BO CTOJILKO
e pa3 yBCJIHYHBANACh.

Ho oTkpbITHE KOHTaKTHOH Pa3HOCTH NOTEHLUHANIOB MEXIY Pa3IHYHbIMH Me-
TaJljlaMH elle He MOTJ10 O6bSICHUTD onbITOB ["anbBaHy ¢ narywkamu. HyxHsl 6p111
JOTOJHHTENbHBIE MPEANONOKEHHUS.

CocTaBiM OOBIYHYIO 3aMKHYTYIO LENb MPOBOAHMKOB M3 PAa3HbIX META/IOB.
HecMoTps Ha To, 4TO MeXAy 3THMH METajllaMH BO3SHHKAET Pa3HOCTH MOTEHIIHA-
JI0B, MOCTOSIHHOIO TEYEHHSA IEKTPHUECTBA M0 HENH He noaydyaercd. JTo cpasy
MOHATHO 18 NPOCTEHiLLEro ciyyas ABYX MeTaJloB. Bo3bMeM, HanpuMmep, aABa Kyc-
Ka MEJHOM U LIMHKOBOM MPOBOJIOKM ¥ COEOUHHUM MX KOHUBL TOraa ofHa u3 HHUX
(1UMHKOBasA) 3aPAAMTCA OTPHLATENbHBIM IEKTPHYECTBOM, a MEIHAA — MOJIOKH-
TenbHbIM. Ecny Teneps cOeAMHUTE U ApyrHe KOHLbI STHX NMPOBOJIOK, TO U B 3TOM
clyuae BTOPOi KOHel LMHKOBOH NMPOBOJIOKH OYIET ANEKTPH30BATLCA OTPHLIATE b=
HO, @ COOTBETCTBYIOLUMHI KOHEL MEIHOH NMPOBOJIOKH MOJOXHTEIBbHO. M NOCTOsAH-
HOTO TEYEHUS IEKTPHUECTBA B LIEMH HE NMOMYUYHTCA.

Ho B onbiTe "anbBany COEQUHAINCE HE TOJLKO MeTa/lnbl. B uens sritovanucs
W MBbILLLb JATYLIKH, comepxkallie 1 cebe xUAKoCTb. BoT B 3TOM M 3akitoyaeTcs
BCC Aen0 — pewinn Bonbra. OH npeanonoxul, 4To Bce NPOBOJHUKH CIIERYET pas-
OMTDb Ha /1Ba Kjacca: MPOBOAHUKM MEPBOTO Poja — METalilbl M HEKOTOpbIE APYTHe
TBEPAbIE TEJa H IPOBOAHHUKH BTOPOro poza — uakocTH. [1pu atom Bosnsra peuna,
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4TO Pa3HOCTb MNOTEHUHAIOB BOSHHKAET TOLKO IIPH CONPHKOCHOBEHHH TIPOBOAHH-
KOB TepBoro poaa. Takoe npeanonoxenue oobsacHN0 onkIt ['ansBanu. B pesyns-
Tare CONPUKOCHOBEHHSA ABYX PasjiM4HbIX METAUIOB HapyllacTCd PaBHOBECHE B
HHX 3/IEKTPMYECTBA. DTO PaBHOBECHE BOCCTAHABIIUBAETCA B PE3YNbTaTe TOro, YTO
METaJIbl COEUHAIOTCA Yepes Teno aaryuku. Takum obpa3oM, aneKTpuueckoe
paBHOBECHE BCE BPEMs HApYHIACTCA H BCE BPEMA BOCCTAHARIMBAETCA, 3HAYHT,
9/IEKTPHUYECTBO BCE BpeMsl ABHXKETCH.

Takoe 06bAcHEeHHe onbiTa ['anbBaHK HEBEPHO, HO OHO HAaTONKHYNO Bonkra Ha
MBIC/Ib O CO3JIaHHM HCTOYHHKA NOCTOSHHOIO TOKA rajbBaHuueckoi 6arapen. U
BoT B 1800 r. BonbTa nocrpoun nepeyto rajibaHH4ecKyro 6arapeto — Bonstos
cton®. BonbToB cT0N16 COCTOAN M3 HECKOALKHUX AECATKOB KPYIIIBIX CEpEOPAHBIX U
LUHHKOBBIX [UTACTHH, MOJIOKEHHBIX APYT Ha Apyra. Mexmy napam miacTus OsutH
MPOJIOKEHBl KAPTOHHBIE KPYXKH, MPOMHTaHHBIC CONEHOH Boaoit. Taxol npubGop
CJIYXHJT HCTOYHHKOM HETIPEPLIBHOTO MEKTPHYECKOIO TOKA.

HHTepecHo, 4To B KauecTBE I0BOJA O CYLECTBOBAHHH HEMPEPLIBHOTO MMEKT-
puueckoro Toka, BonkTa onATb-TakH NpuBieKan HEMOCPEACTBEHHBIE OLLYLICHUS
yenoseka. OH nMUcan, YTO eC/IH KpaiHue MIaCTHHBI 3AMKHYTBI Yepes TeJIo YeoBe-
Ka, TO CHauana, Kak 1 B ciiyuae ¢ nefiieHckoi 6aHKo#, YeIoBEK HCIILITRIBACT yap H
TIOKa/IbIBaHHE. 3aTeM BO3HHUKAET OLLYICHHUE HENPEPBIBHOTO JOKCHHS, «KOTOPOE HE
TONIBKO HE YTHXaeT, — roBoput BonbTa, — HO Aenaerca BCe CHbHEE M CHIBHEE,
CTaHOBACH CKOPO HEBBLIHOCUMBIM, IO TEX MOP 110Ka LElNb HE PA3OMKHETCS».

H3obperenne BonsroBa cronba — nepBoro HCTOYHHKA NMOCTOAHHOIO TOKa —
MMEJIO OFPOMHOE 3HAYEHHE IS Pa3sBUTHA YUCHHA 00 JIEKTPHUECTBE H MArHETH3-
Me. YTo xe Kacaerca oObACHEHHA neiicTBUs 3TOro npubopa Bonkra, T0 OHO, Kak
Mbl BUAEJH, ObI0 OIIHGOUHBIM. 3TO BCKOPE 3aMETHIIM HEKOTOPBIE YUEHBIE.

He#icTBuTensHo, No Teopuu Bonkra nonyyanocs, YTo ¢ rajbBaHHYECKUM 31e-
MCHTOM BO BPEMsi €ro JCHCTBHA HE MPOMUCXORUT HUKAKHX M3MEHEHUIA. DNEKTpH-
YeCckHH TOK TEHET 110 MPOBOJIOKE, HArPEBAET €€, MOXKET 3apANHTD JICHICHCKYI0 OaH-
KY ¥ T.A., HO CaM TaJIbBAHHUYECKHH IEMEHT MPH 3TOM OCTaeTcsA HeusMeHHsIM. Ho
Tako# npuoOPp ABNAETCA HE YEM MHBIM, KaK BEYHBIM JABHTATENEM, KOTOPbIH, HE H3-
MEHSACh, MPOU3BOANT U3MEHCHHUE B OKPYIKAIOLLMX TEIaX, B TOM YHCIIE U MEXAHU-
yeckyto pabory.

K konuy XVIII B., cpesn ydeHbIX yxe IIMPOKO PpacnpOCTPaHWIOCh MHEHHE O
HEBO3MOXHOCTH CYILECTBOBaHMSA BEHHOro Asurarens. [103ToMy MHOrHe M3 HHX
OTBEPIIM TEOPHIO ACHCTBHSA raibBaHHYECKOrO IEMEHTa, IpHAYMaHHyio Bonbra.

B npotusosec Teopuu Bonbra 6bina npeyiokeHa XHMHYECKas TEOpHS rajbBa-
Hu4ecKoro aneMeHta. Bekope, nocne ero u3obpereHns 6bU10 3ameueHo, 4TO B
ranbBaHHY€CKOM 3IEMEHTE NIPOHCXOAAT XHMHYECKHE PeaKLHii, B KOTOpbIE BCTYNa-
10T METAJIBI K XUAKOCTH. [IpaBHNIbHAA XHMHYECKAsA TEOPHS ACHCTBHSA ralbBaHH-
4eCKOTO 3/IEMEHTa BbITECHHMJIa TeopHIo Bonkra.

Tocne otkpeiTis Bonbrosa cTon6a y4eHble pasHbiX CTPaH Ha4aJlH KCCIENO-
BaThb ACHCTBUA ANMEKTPHYECKOTO TOKA. [IpH 3TOM COBEPLIEHCTBOBANICS M CaM Tajb-
BaHUYECKHH 3jIeMEHT. Yike Bonbra Hapany co «ctonbom» cran ynorpe6asats Gonee
yno6Hyl0 yauleyHyto 6aTapelo rajibBaHHYECKHX MeMeHTOB. J{na uccaeaosaHus
AeACTBMi 3NEKTPHUECKOrO TOKa CTaJIM CTPOHTH GaTapey co Bce GonbluuM 1 60ib-
LIUM YHCTIOM NIEMEHTOB.



220 Inaea |. J/IEKTPUYECKUE ABNEHNA

Hau6onee kpynHyto H6arapeto B camoM Hauaie XIX B. mocTpown pycckuit gpusmk
Bacunuii Bnagumuposuu I[etpos (1761-1834) 8 I1erepGypre. Ero 6atapes coctostna
13 4200 UMHKOBBIX U MEAHBIX KpY*KOB. KpyXKku yknafbIBanuch B LMK TOPH30H-
TalbHO W pa3fensanuch OyMaKkHBIMM NPOKJIAAKAMHU, TIPONMTAHHBIMH HALIATBIPEM.
Barapes [TetpoBa 6bia onucana um B ero kuure («Ussectus o [anbBanu-Bonsto-
BbIX OMbITax»), Bbilieaweii B Poccun B 1803 1.

TlepBble Wark B U3y4EHHWH SNEKTPHUYECKONO TOKAa OTHOCHIIUCD K €ro, XUMHUeC-
KHM AeiicTBUAM. Yike B TOM ke roay, B KOTopoM Bonbra H306pen ranbBaHH4ecKyto
6arapeto, 6bUT0 OTKPLITO CBOWCTBO MEKTPHUECKOTO TOKA pa3naraTh Boay. Benen
3a 3TUM ObLIO MPOM3BENEHO pa3oKEHHE EKTPHYECKHM TOKOM pacTBOPOB
HexoTopbiX coseit. B 1807 r. anrmuiickuii xumuk J[3BH myTeM aneKTponu3a pac-
NJaBOB €AKHX IUETOUEH OTKPBUT HOBBIE JNEMEHTBI: KaJIWi U HaTPHIA.

Hccnenosanye XMMHUueCKkoro AefCTBHA TOKa H BbISCHEHHE XHMHYECKUX NPO-
L€CCOB, MPOMCXOMAILHUX B ra/ibBAHMHECKHX dIEMEHTaX, NPHBEJIO Y4YeHbIX K pa3pa-
60TKE TEOPHH NPOXOXKAEHHUS INEKTPUUECKOrO TOKA YePE3 INEKTPOIHUTHL.

Ypox 12
Cuaa Toka

Lenu ypoka:
BaecTn HOBYIO pH3HUECKYIO BETHUHHY — CHITY TOKA M €IHHMULLY €¢ U3MepEeHHUs
(aMniep); HayYHTb H3MEPATH CHITY TOKA.

Xoa ypoka
1. MloBTopenne. [IpoBepka AOMaLIKEro 3a1aHHSA

Bonpocwl 0as noemopenus:

— Kro u xorzaa uzo6pen nepsslit MCTO4YHUK TOKa?

— Kakune XMMH4€eCKHE HCTOYHHKH TOKA Bbl 3HaeTe?

M3 4ero cocTouT InekTpuyeckas uens?

Kako# nomxxa 6bITh Lenb, YTOOL! B HEH MOT CYLIECTBOBAaTh MOCTOSHHbIH
IMCKTpUUECKUif TOK?

Kakoe HanpasneHue B 1ieny BoIGHPAIOT 32 HanpaBneHUe Toka?

Cosnanaet 11 OHO C HANPABNEHUEM ABHXXEHHA CBOOOIHBIX JNIEKTPOHOB?
3a4yeM B JMEKTPUUECKOM LENH HYXEH UCTOYHHK TOKa?

Ikcnepumenm 1
KoHliaMM ByX pa3HOPOAHBIX NMPOBOXHUKOB, MPHUCOEAWHEHHBIX K rajibBaHoO-
METpY, KacaloTcs A3bika. [aqpBaHOMETD Moka3bIBaeT ToK. [louemy?

Skcnepumenm 2

Bo3bMuTE MeAHbIH M yroNbHbIH TEKTPOABI, MPUCOETUHHUTE HX K ralbBAHOMET-
py ¥ OIYCTHTE B PacTBOpP JNMEKTPOJNUTA. 3aMETbTE HANpaBleHHE OTKIOHEHUA
CTPE/IKH TanbBaHOMETPA. 3aMEHHUTE YTONbHbIH 3MEKTPOA UMHKOBBIM. [louemy
CTpeJiKa rajibBaHOMETPa OTK/IOHAETCSA TENEPhb B APYTYIO CTOPOHY?

(Omeem: B nepBoM ciiy4ae OJI0KHTENBHBIM 3JIEKTPOIOM ABJAETCA YroJlb, a BO
BTOPOM — M€lb.)
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11. IIpoBepounasn paGora
Bapuanum 1

1. DrexTpHUECKUM TOKOM Ha3bIBAIOT .. .

a) IBUXEHHE EKTPOHOB MO MPOBOAHHUKY;

6) ynopsaaoueHHOE ABHKEHHE 3JIEKTPOHOB 10 NPOBOIHHKY;

B) ABH)KEHHE 3NIEKTPHYECKHX 3apSI0B N0 MPOBOIAHUKY;

T) YnopadoueHHoe 08UdNCEHUE INEKMPULECKUX 3apA008 NO NPOBOOHUKY.

2. Kakue npespallieHHs SHEPTHH NPOUCXOAAT B IajIbBAHHUECKHX dNIEMEHTaX?
a) JMEeKTpHUEeCKas IHEPTHS NPEBPALIAETCS B XHMHYECKYIO;

6) MexaHuYecKas SHEPTHA NPEBPAILAETCS B MEKTPHUECKYIO;

B) BHYTPEHHAS SHEPTUS NPEBPALIAETCS B JEKTPUYECKYIO;

I') XUMUYECKAs IHEP2USL NPEGPAWACNCA 8 INEKMPUYECKYIO.

3. I3 kakoro Merasia W3roTOBJIEHE! JMIEKTPOAL! B deMeHTe Bonbra?
a) U3 CBMHIIA;

6) u3 yras u nepokcHaa MapraHua;

B) U3 YUHKQ U Meou,

T) U3 LIMHKA ¥ YIS,

4. Kaxkoit pacTBop Hcronb3yercs B neMenTe Bonera?
a) B00HbIU pacmeop cepHoll Kuciomot;

6) knefcTep U3 MyKH M pacTBOpa HalllaThIp4;

B) B0OHbII pacmeop noeapeHHoU conu.

5. Kaxoii anextpon B aneMenTe BosbTa 3apAxKeH MOSOKUTENLHO U KakoH — OT-
pHLIATENBHO?

a) YUHK — NOAOICUMENLHO, MEOb — OMPUYAMENbHO;

6) LHHK — OTPHLATENLHO, MEIb — MOJNIOXKHUTEIBHO;

B) Yroib — MOJIOXKHKTENILHO, HHK — OTPHLIATENBHO;

T) yrofib — OTPHUATENbHO, LIMHK — MOJIOXKHTENBHO. 2

6. Ha pucynke 93 n3o0paxeHsl ycrnoBHble 0603Hae-
HUS, IPUMEHsEMBIE Ha dekTpocxeMax. Kakumu undpamu 3
0003HaYeHBI:

a) nepeceyeHue NPOBOAOB; (3) 4

6) kntoy; (2)

B) 9JIEKTpHUECKHit 3BOHOK; (/) E) ]

r) aneKTpuyeckas jamna; (4)

J) COeAMHEHHE NPOBOAOB; () Puc. 93

€) notpe6utenu sHepruu; (4)

%) npubopel ynpasieHus. (2)

7. VI3 kakux 4acTeil COCTOMT 3JIeKTpHYecKas Lenb, _,._-[
n300pakeHHas Ha pUcyHke 947 ——
a) 37IEMEHT, BBIKJIIOYATENb, JIaMIIa, IPOBO/A;

6) GaTapes aEMEHTOB, 3BOHOK, BBIK/IIOYATE)Ib, [IPOBO/A,;
B) bamapes 3neMeHmos, 1aMna, uIKIIoONament, npoeooa. Puc. 94

=
TL
Q-
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Bapuanm I1

1. Kakoii npoLiecc MpoHCXOAHT BHYTPH HCTOYHHKA TOKA [pH ero pabote?

a) HCTO4HHK TOKA CO3/AET AMEKTPHYECKHE 3apsAbl, KOTOPBIE ABHIXKYTCS 110 11pO-
BO/AM; .

6) MCTOUHHK TOKa BbIpaOaTBIBAET IMEKTPHYECKHUIL TOK;

B) UCMOYHUK MOKa coeepuuaem pabomy no pazdenenuio 4acmuy, UMeuux
3apadsl. B pesynbmame 00un 31ekmpoo 3apasicaemcs RO0XCUMenbHo, a Opyeoil —
ompuyamensbio.

2. Y13 yero menarot 3eKTpoabl B CyXHX dIeMEHTax?
a) U3 CBHHUA;

6) 13 yrna ¥ nepokcuia Mapraua;

B) M3 LIMHKA K MEAH;

) U3 Yunka u yans.

3. Kaxoii pacTBOp HCHONB3YETCS B CYXHX 31eMeHTax?

a) BOJIHBIA PacTBOP CEPHON KHCIIOTHI;

6) kaeticmep u3z myxu u pacmeopa Hawamelps;

B) BO/IHBIH pacTBOP NOBapeHHO# COMH.

4. Kakoit 3nexTpoA B CyXOM 3JIEMEHTE MONIOKUTENBLHBIA H Kakoi oTpHuaTeb-
HbIA?

a) LIMHK — NOJIOKHTENBHO, MeIb — OTPHLIATENBHO;

6) LIUHK — OTPHUATENBHO, MEMIb — NMOJIOXKHTEIBHO,

B) Y201b — NONONCUMENBHO, YUHK — OMPUYAMENLHO;

r) yrojs — OTPHLATENLHO, IHHK — MONOXHTENBHO.

5. Kakoti anekTpox B anemeHTe BosbTa 3apskeH nonoxuTeNnbHO H Kakoi — OT-
puuarensuo?

a) YUHK — NONONCUMENbHO, MEOb — OMPUYAMENLHO;

6) LMHK — OTPHUATENBLHO, MEAB — MOJIOKHTENBHO,

B) YIO/b — MOJIOXKHKTENBHO, IMHK — OTPHLIATENLHO;

F) yrofb — OTPHLATEIIbHO, IMHK — NONIOXKHUTENBHO. ! ,'}

6. Ha pucynke 95 uzobpaxennt ycinoBHble 0603Haue- 2 4l
HUsi, NpUMEHsAEMBIE Ha dnekTpocxemax. Kakoil umdpoit |
0603HauEeHbI: 3 :O}

a) Garapes IEMEHTOB H/IH aKKYMYATOPOB; (2)

6) coenunenue npoBonos; (4) 4 {

B) 32)KMMBbI JUISl MOAK/TIOYEHHA Kakoro-nu6o npubopa; (5)

T) FEHEPaTop WIIK JEKTPOABHTaTeNb; (3) 5 o o—

I) NEMEHT WIH akKyMyiatop; (/)

€) HCTOYHHKH IEKTPOIHepruu; (/, 2) Puc. 95

) NOTPeOHTENN HITH PHEMHHUKH 3JIEKTPOIHEPruH. (3)

7. Y3 Kkakux 4YacTeif COCTOMT JJIEKTpHUHYECKas Lielb, P
n3obpaxkeHHas Ha pucyrke 96?
a) 3IEMEHT, KHOTKa, JlamMIa, NPOBOJa; B
6) Oarapes aneMeHTOB, 3BOHOK, KHOMKA, POBOAA;
B) OaTapes 31€eMCHTOB, JIaMMa, KHOMNKa, MPOBO/A;
F) /1emMerm, KHonka, 360HOK, nposoda.

Puc. 96
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111. HoBblii MaTepuan

Bpemena, korna yueHble oGHapyuBalx TOK, IPONYCKas €ro yepes ce6s, J1aBHO
npouw. Teneps TOK H3MEPAIOT CHIELUANBHBIMH NIPHGOPaMH, KOTOPhIE HA3bIBAIOT
amnepmempamu.

Ha cxemax amnepMeTpbl ycnoBHO 0G03HaYaIOT:

®

Ann exnrouenun amnepmempa ¢ yens cobniodarom cnedyloumiue npasuna;

1. AMNepMeTp BKJIHOYAIOT MOCIENOBATENEHO ¢ TEM JIEMEHTOM LENH, B KOTO-
POM M3MEPSIOT CHITY TOKA.

2. KnemMmy aMnepMeTpa cO 3HaKOM «+» ClIeAyeT COEAHHUTb C TEM IIPOBOIOM,
KOTOpBIH MAET OT MOJIOKHTEIBHOIO MOMI0Ca HCTOYHHKA TOKA, KIEMMY CO
3HAKOM «—» COEHHAIOT C TEM MPOBOIOM, KOTOPbIi HAET OT OTPHLIATENBHOIO
MNOI0Ca HCTOYHHKA TOKA.

Cuny Toka n3mepsotT B amnepax (A): [ = % , T€ q — 3apa/, NpoLIenii yepes

nonepeyHoe ceMeHue npoeoaHuka [Kil; ¢ — Bpems [c].
IV. 3axpennenune uzy4eHHoOro

Bonpocet onn 3axpennenusn:

Kakoit BemuyuHO# onpenensercs cuia Toka B AEKTPHYECKOH nenu?

Kax Bbipaskaercs cuita Toxa yepes aNneKTpHYecKuii 3apaa U Bpems?

— Yro npuHHMAIOT 3a eAHHULY chibl Toka? Kak HasbiBaeTCA 9Ta BeIM9HHa?
Kakue nonbHble H KpaTHbIE aMIiepy €AMHHULbI CHIIBI TOKa BBl 3HaeTe?

Kak Bripaxaercs anexTpuyeckui 3apsz (KOMMYECTBO EKTPUYECTBA) Yepes
CHIly TOKA B NPOBOIHHKE U BPEM# €T0 NPOXOXKACHHSA?

1

Pewenue 3adau

Jinsa caMOCTOATENBHOTO PelieHHsI MOXKHO MpeUIOKHUTh 3aaaun Nel260, 1261,
1244, 1250 (c6opuuk 3aga4 B. U. Jlykauimka, E. B. FisaHoBoiA).

Tpenuposxa coopa paznuunsix cxem

Obopydosanue: 2 NaMIO4KH, COEANHUTENBHbIE TPOBOAA, HCTOYHHK TOKA, BBIK-
nIOYaTENb, aMIEPMETP.

Cobpatb cxemsl o pucyHkam (cM. puc. 97, 98, 99).
JloMauiHee 3aaaHue

1. §10;

2. 3amaum 30, 31, 33,

I——| —1|—-|

—®

Puc. 97 Puc. 98
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Ypoxk 13
JlaGopaTopuas pabora 1

«CoOopka 3JIeKTPHYeCKOH uenu H M3MepeHHe CHJIbl TOKa Ha ee

Pa3IHYHBIX Y4YacTKax»

Llens ypoka:
OnpeneneHne CUITbI TOKA Ha Pa3IMYHbIX y4acTKax LETH.

Oébopyoosanue:
HcToyHHK nHTaHKsA, IBE HH3KOBOJILTHBIX JIaMITbl HA TOACTABKAX, KoY, amnep-
MCTp, COeJMHUTENbHEIE MPOBOJA.

Xon ypoka

Yka3zauus K paGore

1.

2

[NooyepenHo cobepure LenH, uzobpaxeHHsle Ha puc. 100, 101, 102. 3anu-
LLIMTE MOKA3aHHUs aMIIEPMETPA.

. Caenaiite BbIBOA TyTEM CPaBHEHUS MONYHYEHHBIX NIOKA3aHHil aMnepMeTpa.
3.

MoouepenHo cobepure nexTpuueckue uenu, H3odpakeHHsle Ha puc. 103,
104, 105. 3anumuTte nokasaHUs aMnepMeTpa.

. Caenaiite BbIBOA NyTEM CPaBHEHHS NOJYHEHHBIX NOKa3aHUi aMrepmeTpa.
. OTBeTbTE Ha BOMPOCHI:

OannakoBa M cula ToKa ISt BCeX MPOBOJHMKOB, COEAMHEHHBIX MOC/IEI0Ba-
TeabHo? [Tapannensuo?

Kak BbIpakaeTcs cuia TOKa B LIETIH A0 ec Pa3BETBICHHUE Hepe3 CUilbl TOKOB B
OT/CJIbHBIX BETBSX Pa3BETBICHUA?

Hpumevanue: Obparvte BHUMAaHUE HA 3HAKH «+» U «—» Ha 3aXHUMax amnep-
METpa. 3HaK «+» crelyer COeIMHUTL C TLTIOCOM MCTOUHMKA TOKa, 3HAK «—» — ¢
MHHYCOM HCTOUHHKA TOKA.

Heas3a npucoeantaTs aMnepMeTp K 3aKkMMaM HCTOYHHKA TOKa Oe3 kakoro-
HUOYAb TPUEMHHKA TOKA, COCAWHEHHOrO MOCACIOBATEABHO C AMNEPMETPOM.
MOXHO HCIIOPTUTD amilepMeTp!

|
R RP ¥R®

Puce. 100 Puc. 101 Puc. 102

Puc. 103 . Puc. 105
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Jlomalunee 3ananme
ITucbMeHHO OUEHHTD, YeMy BBI HaYYHIIHCh NIPH BBINONHEHHUH J1a60paTopHON
pabotsl. B ciyyae HeoOxoauMocTH 3aBepiunTs 0dOpPMIIEHHE OTYETA MO paboTe.

Ypok 14
JeKTpHYECKOE HANIPSAKEHHE

Lenu ypoka:
BBccTH noHATHE HanpshKeHUS M O3HAKOMMTD YUAIMXCA ¢ eAMHHULIEH U3Mepe-
HUA HAMPSOKCHUS.

Xoa ypoka

I. IosTopenue. [IpoBepka noMalHero 3axaHus

— Yro Takoe cuna Toka? Kakoii GyxkBoii oHa 0603HaqaeTcA?
Io kakoii hopmyne HaxoauTcs cuna Toka?
Kak HasbiBaeTcs npubop s uameperus cuibi Toka? Kak od o603Haqaercs
Ha cxemax?
Kak HasbiBaeTcs exuHuua cubl Toka? Kak ona o6o3Haqaercs?
Kakumu npaBunaMu ciefyeT pyKOBOACTBOBATHCA NPH BKJIIOYEHHH aMIiep-
MeETpa B Lemnb?
Io xakoii hopMyne HaXOAUTCs IMEKTPUUECKHIH 3apsai, NPOXOMALIMIA Yepes
1I0NIEPEYHOE CCUEHHE MPOBOAHMKA, €CJIM H3BECTHBI CHla TOKA M BpEMs €ro
NPOXOXACHHA?
I1. TIpoBepounas paGora

Bapuanm I

1. Ckonbko Munnuamnep B 0,25 A?

a) 250 MA; 6) 25 MA;

B) 2,5 MA; r) 0,25 MA;

1) 0,025 MA.

2. Beipasute 0,25 MA B MHKpoOammiepax.

a) 250 MKA; 6) 25 MKA,;

B) 2,5 MKA; r) 0,25 MKA;

a) 0,025 MxA. '

Ha puc. 106 n3o6paxceHa cxema 1eKTpHYECKOi LemH.

3. I'ne Ha 3TO# cXeMe y aMnepMeTpa 3HaK «+»? M
a) y Touku M;

6) y Touku N.

4. Kaxoe HampaB/ieHHE HMEET TOK B aMniepMeTpe?

a)orMkN;

6) ot N k M. Puc. 106

Bapuanm 11
1. Beipasute 0,025 A B Munnnamnepax.

a) 250 MA,; 0) 25 MA;
B) 2,5 MA; r) 0,25 MA;
) 0,025 MA.

8 B. A. Boskos, 9 k.
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2. Cxonbko Mukpoamnep B 0,025 MA?

a) 250 MKA; 0) 25 MKA;
B) 2,5 MKA; r) 0,25 MKA;
n) 0,025 MKA.

Ha puc. 107 n3o0paxeHa cxeMa dMEeKTPHYECKOH LIETH. |——'|
9. T'me Ha ITOM CXeMe y aMIIEPMETPA 3HAK «+»7

a) y Touku M; 6) y Touku N.
10. Kakoe HanpasjicHHE UMeeT TOK B aMnepmerpe?
a)orMkN; 6) or Nk M.

Puc. 107

IT1. HoBbi#t MaTepHan

DIeKTPUYECKHI TOK — 3TO HaNpaBEHHOE IBHKEHHE 3apsXKEHHBIX yacThi. Ha-
NpaBaeHHOE IBHXKCHUE CO3AETCS HNMEKTPHUECKHM N1ONIEM, KOTOPOE MPH 3TOM CO-
BepuraeT paboty. Pabota, koTopyro coBepluaeT TOK NPH MEPEMEILEHUH 3apiaa B
1Kn no yyacTky uenu, Ha3bIBAETCA MEKTPHUECKUM HANpsKEHHEM (MIIM IPOCTO

. A
HanpshkeHuem). Hanpsikenne nsmepsaercs B Bonstax (B): U = —, rae U — nanps-
q

wenue [B]; 4 — pabora [Jx]; ¢ — 3apsa [Kn].
[Mpubop nns M3MepcHUs HaNpsHKEHHS HA3bIBAIOT goabmmempom. Ha cxemax
BOJILTMETP M300paxaeTcst 3HaKOM:
O,

Ipasuaa éx1iouenun sonbmmempa 6 yenv:

1. 3ak1Mbl BONETMETpA NIPHCOSAHHAIOT K TEM TOUKaM LIEMH, MEXAY KOTOPBLIMH HA/10
M3MEPHTD HanpsDKEHHE (NapalUienbHO COOTBETCTBYHOLLEMY YyHacTKY LIETH).

2. KneMMy BobTMETpa CO 3HAKOM «+» ClleAyeT COeIMHUTB C TOH TOUKO# LienH,
KOTOpasi COEIHHEHA C NOJOXKUTENbHbIM TMOI0COM HCTOYHHKA TOKA, 8 KIEM-
My CO 3HAaKOM «—» C TOYKOi, KOTOpast CoeAWHEHa C OTPHLATEBHBIM NOJIO-
COM HMCTOYHHKA TOKa.

1V. 3akpenJyienne usy4eHHoro

Bonpoceut na sakpennenue:
— Kak Ha3biBaioT npubop as H3MepeHHs HanpsKeHUs?
- Kak Bk/11o4aroT BONLTMETP AN U3MEPEHHUS HaNPsHKEHHUS Ha y4acTke uenu?
Kak ¢ nomoLupio BoJIbTMETpa H3MEPHTD HANpsKeHHE Ha MOJTI0CaxX HCTOYHHU-
Ka TokKa?
Kakoit momiHa 6bITh CHTa TOKA, TPOXOASLUCTO YEPES BOALTMETP, MO CPaBHe-
HHIO C CHJIOH TOKa B Lenn?
Pewenue 3aoau
3anaun Nel262, 1263, 1264, 1267 (c6opuur B.W.Jlyxaunka, E.B.Msanosoit).
Tpenuposka c6opa INeKMpUUECKUX cxem
Cobpatb uenu no cxemam (puc. 108, 109, 110).
JlomalliHee 3aJaHHe
1. §11;
2. 3agaum 35, 37, 38.
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Puc. 108 Puc. 109 Puc. 110

Ypok 15
JlaGoparopHas paGora 2
«COopKka 31eKTPpHYECKO#H LelH H H3MepeHHe HANPAXKEHHA
Ha ee Pa3JIMYHBIX YHACTKAX»

Lens ypoka:

OnpeneneHve HANPAXKECHHS HA Pa3/IMUHBIX Y4AaCTKaX LEMH.
Ob6opydoeanue:

HcTounHK nUTaHKA, 1BE HU3KOBOJILTHBIX JIAMITBI HA MOJICTAaBKaX, KJIOY, BOJIBT-
MeTp, COEIMHUTENbHBIE NPOBO/A.

Xon ypoka

VYka3zanus k pabore

1. [ToouepenHo cobepuTe MEKTPHYECKUE LIEMH N0 CXEMaM, H300paXKEHHBIM Ha
puc. 111, 112, 113. 3anuiunTe NoKa3aHus BOJIBTMETPA.

2. Cnenaiite BbIBOI, CPAaBHMB MOJyUYeHHbIE IOKa3aHUs BOILTMETPA.

3. INoouepenHo cobepute Lenu no cxeMaM, H300paxxeHHbIM Ha puc. 114, 115,
116. 3anumte noxasanus BonsTMETpA.

4. Cpenaiite BbIBO, CPABHMB MOJMYYEHHbIE [T0KA3aHHA BOJILTMETPA.

1 1 1
Puc. 111 Puc. 112 Puc. 113
Puc. 114 Puc. 115 Puc. 116
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5. OTBeTHTE Ha BOMPOCHI:

— OIMHAKOBO JIH HampsXKeHHe AIA MPOBOAHUKOB, COEAUHEHHBIX MOCNEN0Ba-
tensHo? [NapannensHo?

— Kak HaiiTh HanpsykeHHe y4acTKa LIEfH, COCTOALIEr0 M3 MOC/ICA0BATENbHO
COEMHEHHBIX NPOBOXHUKOB, 3Had HATIPSKEHHE HA KaXaoM?

Jomaunee 3ajaHue
TIHCBMEHHO OLEHHTD, YeMY Hay4YJIMCh NPH BBINOJIIHEHHH NlabopaTopHoii pabo-
Tol. B ciyuae HeoOX0AMMOCTH, 3aBEPUINTE OGOPMIEHHE OTHETA NO paboTe.

Ypok 16
JeKkTpHYecKkoe conpoTuBieHue. Peaucropsl

Lenu ypoka:

TTo3HaKOMHTb yHaLLMXCA C ANEKTPHYECKHM CONPOTHUBIEHHEM NPOBOJHMKOB Kak
¢du3ndeckoii BennunHoi. JlaTh 0OBACHEHHE PUPOE INEKTPHYECKOTO CONPOTUBIIE-
HHA Ha OCHOBaHHMH 3NIEKTPOHHOH Teopuu. IToka3aTh 3aBUCHMOCTb CONPOTUBIIEHHUS OT
reOMETPHYECKHX Pa3sMEPOB NNPOBOIHHKA. '

Xon ypoka

I. IosTopenne. [Iposepka fomauinero 3azaHus

— Yro Takoe anekTpuueckoe Hanpskerue? Kakoi 6ykBoit oHo 0603HauaeTcs?
ITo kaxoit hopMyne HaxoAUTCS HanmpsKeHHe?
— Kak Ha3bIBaeTcA eqMHHIA HAanPsHKeHHA?
Kak Ha3sbiBaeTcs npubop ans namepeHus Hanpaxenus? Kak on o6o3HauaeT-
cs Ha cxeMax?
KakuMu npaBunamu criefyer pyKOBOACTBOBAaTHCS MPH BKIIIOYEHHH BOJIBT-
MeTpa B uens?

11. HoBblit MaTepuan

Ixcnepumenm 1
CobupaeM 3jieKTpHUECKYHO Lienb Mo cxeme (puc. 117).
Pesucrop npeacrasnser coboi Kycox MPOBOJIOKH.

3anoMHKM MOKa3aHUs aMNEpMeTpa.

Janee 3aMEHUM pe3UCTOp Ha KYCOK NMPOBOJIOKH M3 pY-
roro MaTepuasna TakoH e JJIMHbI M TOM XKe IIOIaAbIOo rone-
peunoro cedeHus. Buaum, uto nokazaHus amnepmerpa pas- Puc. 117
JIMYHBL, T.€. CHNa TOKa n3MeHHaack. [Ipu aTom HanpskeHue
B 000HX OmnbITax ocTaeTcs HeM3MeHHBIM. CleaoBaTeNbHO CHITa TOKA 3aBHCHT OT
CBOMCTB NPOBOAHUKOB. PazHble NpOBOAHUKH 00/1aaI0T Pa3IMYHbLIM COIPOTHBIIC-
HUeM. DnekTpuyeckoe conporusienue (R) — pusnHyeckas BeIMUHHA, KOTOpas U3-
MepseTcs B omax (Om).

Ot 4ero xe 3aBrUcHT conpoTuBnenne? U3 skcnepumenTa | BHAHO, Y4TO OHO 3a-
BHCHT OT MaTepHata, 3 KOTOpPOro M3roTOBNEH NMPOBOAHMK.

Ixcnepumenm 2

Cobupaem cxeMy, Kak B IPEABIAYLIEM OMBITE, HO BMECTO PE3UCTOPA N0 OYepe-
AM BKJIIOYAEM B LIEMb XKEIC3HbIE POBONOKH Pa3HOii ATHHBI, HO C OAMHAKOBOI MO~
1aAbI0 CeYeHHA. 3ameyaeM MoKa3aHUA aMIIEpMeTpa B KaXKIA0OM Cllydae.
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Bbi600: cuna Toka (a 3HaYUT, H CONPOTHBIIEHHE) 3aBUCHT OT JUIMHBI IIPOBOAHHKA.

Ixcnepumenm 3

Ta xe cxeMa, UTO M B MPEAbIAYILMX ONBITaX. B kauecTBe pe3ncTopa o ouepean
BKJIIOHAOTCA B LETIb 1Ba KyCKa JXKeie3HOH MPOBOIOKH PaBHOM ANHHBI, HO C pa3sHoi
IUIOLA/IBIO NonepedHoro ceyeHus. CHUMAIOTCA NoKa3aHHA aMIIepMeTpa.

Bs1600: cuna ToKa (a 3HaYUT, ¥ CONPOTHUBIECHHUE) 3aBUCHT OT IUIOLLAAH NOre-
PEUHOTO CeueHUs IPOBOIHUKA.

Otciona CONPOTUBIICHUE TPOBOAHMUKA!

R=pi
S

rie P — yaenbHOE CONpOTHBIEHHUE BelecTBa (OM-MMY/M);

| — nnyHa npoBoaHKKA [M];

S — oAk NonepeyHoro cedenus [Mm2].

Tak Kak CONPOTHBJIECHHE 3aBUCHT OT JUIMHBI NPOBOJIHHMKA, TO CYLECTBYET YCT-
POHCTBO, C MOMOLLBIO KOTOPOTO B 3IEKTPHYECKO#H LIEMH MOKHO H3MEHATH COMpO-
THUBNIEHHE. DTO peocmam.

KOHCTpYKUMS PeOCTaToB M03BOJIAET H3MEHATE JUTHHY NTPOBOAHHKA, 110 KOTOPO-
My TEYET TOK, U3MEHsIs IPH 3TOM CONMPOTHBIEHHE B LenH. [lyTem usmenenus co-
TIPOTHBIIEHUS LEN¥ MOXKHO BITHATh Ha CHITy ToKa B HEH. OT Hee, B CBOIO ouepenb,
3aBUCHT JEHCTBHE, OKa3bIBAEMOE TOKOM Ha Pa3iIMYHBIC YCTPOHCTBA B LENH.

1. 3akpenJieHHe H3y4eHHOro

— Kak 3aBUCHT COTIPOTHBIICHHE [IPOBOAHHMKA OT €0 JUTHHBL M OT IJI0LAJH 10~
NepeYHoro ceyeHus?
Kaxk nokasars Ha OMbITE 3aBHCHMOCTb CONPOTHBIICHHSA MPOBOIHUKA OT €0 [JIH-
HEI, MIOMIA/H NONEPEYHOrO CEYEHHUs H BEILIECTBA, H3 KOTOPOTO OH U3rOTOBJIEH?
YTO Ha3bLIBAETCA YAECBHBIM CONMPOTHBIEHHEM NIPOBOAHKKA?
Tlo kakoii popMyste MOKHO PacCUHMTLIBATL CONPOTHBICHHE NPOBOAHUKOB?
B kaKuX eMHULAX BBIPAXaeTCs yAEAbHOE CONPOTUBIEHHNE NTPOBOAHUKA?
U3 KakyuX BELECTB U3TOTABAXBAIOT IPOBOAHHKH, IPUMCHACMBIC Ha PAKTUKE?

— Jlns yero npeaHa3HayeH peocrar?

— ToueMy B peocTaTax KCHOMNB3YIOT MPOBONOKY € GONBLIMM YAENbHBIM CONIPO-

TUBSIEHHEM?

— J113 KaKkMx BENMYHH YKa3bIBAIOT HA PEOCTATE X JAONYCTUMBIE 3HAYEHHUA?

- Kak Ha cxeMax 25eKTpuyecKux lieneii 0603Ha4aloT peocrar? ’
1V. Pemienne 3ana4

3adaua JI-1313

Onpenenute CONPOTHBIEHHE MENHOTO KOHTAKTHOTO MPOBOJIA, NOABEUIEHHOTO
JUTA IUTaHMA TPaMBAiHOTO ABMraTeld, €C/K JUIMHA NPOBOAA PaBHA 5 KM, a mo-
utaapb nonepeyHoro ceuenus 0,65 cm?,

I

Hano: Pemenne:
{=5000 kM /
$=065- 10° mw’ R=p-—;

OM - M2
p=0,017""2 "

: R=0,0172M MM S000M___, 5 0.
R=9 M 0,65-10°mm

OtBeT: R=1,3 OM.
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3aoaua JI-1321
OO6MoTKa peocrara, U3rOTOBJICHHAs M3 HHKEJIHHOBO# NPOBOJIOKH, HMEET CO-

npotusnenne 36 OM. Kakoii anmHbI 3Ta NpoBosoka, €Cny MIOLAAb €€ NONEPeHHO-
ro ceycHus pasHa 0,2 MM2?

Hano: Peirenne:
R=360m
$=0,2 MM’ R=p. L. -RS.

Om- Mm2 s

=0,4 )
P 1=360m-0,2 mm?: 0,4 MM _ 15,
/=2 M
Otser: /=18 M.

3adaua JI-1325

Conporuaenye NpoBOMOKH, Y KOTOPO# NI01AAE IONEPEMHOro ceueHus 0,1 Mm?,
pasHo 180 Om. Kaxoii 111011a1 nonepeuHoro ceueHus Hajio B3sTh POBOJIOKY TOH ke
JUTHHBI H TOTO XX€ MaTepHaJIa, YTo6b! CONPOTHRICHHE NONYYHIOCH 36 OM?

Jano: s Peinenue:
S$1=0,1 Mm- / /
R, =180 Om R.=p;; Rz=pS—; pl=RS; pl=R:S;
R2=360M ! 2
h=h=1 - p.c. _o R
PL=p2=p RlSI_'RZSb Sz_s|}:’
Sy=? S, =0, mm? 2B0OM _ o 5.
N 6 Om

Otger: S, = 0,5 MM’

3aoaua JI-1335

Kako#i 1i1Hbl Hano B3ATh KenesHylo NPOBOIOKY MUIOWABIO IONEPEYHOrD Ce-
ueHns 2 MM’, 4yToBbI €€ CONPOTHBIIEHHE GbLIO TAKOE XK€, Kak CONPOTHRIIEHHE aJlio-
MHHHEBOH MPOBONMOKHM JIMHOH | KM M ceuerueM 4 Mm2?

Hano: Pewenne:
S =4 MM> l A
Sy =2 mm? R=p=L;, R=p,*.
1, = 1000 m S, S,

- Om-MM” | Cpenosatensio hoph. L= ___p,S:.
[ —O,OZST- » P S, P 5,0 2 .5,
p, =0, QMMM 0,082 MM 5wt

M 1, =1000M- M =140 M.

=R 2 i 2
Ri=R, 0‘IOM MM
/2 =7

Otset: /=140 M.
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3aoaua JI-1333
KaxoBa mMacca MeHOTO NPoOBOAA JUTMHOM 2 KM H CONPOTHBIIEHHEM 8,5 OM?

Jamo: Pewenne:
R=28,50m TycTs & — mwioTHoCTH [KI/M} ], Torna:
{=2000 M m=k-V, V=I-8§ m=k-1I-8§.
k = 8900 xr/n’ ! I 1P
um® | R=p=5 S=p—;, m=pk—=pk—.
p=0,0172M MM s R R R
. 2 . 6
> m=0,0172M MM 8900 X0 2:10M _ gy 5
m=: M M 8,50M

Oteer: m=171,5 kr.

JlomauiHee 3aaaHue

1.§12,13;

2. 3agauu 41, 42; JI-1334, JI-1336.

Lenu ypoka:

Ypok 17
3akon Oma

Haqubcn NoNab30BaTHCA PCOCTATOM 1A H3MEHCHUSA CHIIBI TOKA B LICTIH. ITo-
3HAKOMHTD YHaLIMXCA C 3aKOHOM Oma.

Obopyooeanue (018 KpamxospemenHoit nabopamoproi pabomsi):
HcToyHuK nMUTaHKA, NON3YHKOBBIH PEOCTaT, aMNEPMETP, KIII0Y, COSAMHUTENb-

HBIC MpOBOAA.

Xozx ypoxa

1. ToBTOopenue. IlpoBepka 1oMaLIHEro 3aJaHU
— Yro xapakTepu3yeT U Kak 0003HaYaeTCA MMEKTPHYECKOE CONPOTHBIICHHE?
— Tlo kaxoii opMyJie HAXOAUTCS CONPOTHRIEHHE NPOBOAHHKA?
— Kak Ha3sbiBaeTCs efMHHLIA H3MEPEHNS COTIPOTHBNEHUA?
— UYro nokassiBaeT yaensHoe conporusneHre? Kak oHo o6o3Hayaerca?
— B Kakux eqMHHLAX H3MEPAIOT YAENBHOE CONPOTHRIEHHE?
— Uro Takoe pesuctop? Kak on 06o3Hayaetcs Ha cxemax?

-~ Yro Takoe peocrar?

~ Kakue Buapl peoctartoB bl 3HaeTe? UeM oHU OTAMHAIOTCA APYT OT Apyra?
— 3aueM HYXHBbI peocTarsl?

— Kak o603HauaeTcs peocrar Ha cxemax?

11. KparkoBpemennasn naboparopnast paGora «Peryau-

POBKa CHJIbI TOKA peoCcTaTOM»

Ykazanus x pabome:
1. PaccMOTpuTE BHMMATENBHO YCTPOICTBO peocTara H

YCTaAHOBHTE, PH KaKOM MNOJIOXKEHHH IMOJI3YHKa COMPOTHUBIIC-
HHE peocTara Haubosbliee.

2. CocraBbTe 3MEKTPUUECKYIO LieMb o cxeMe (puc. 118),

BKJIIOYHB B HEC NMOCIEIOBATEIILHO aMIICPMETP, PEOCTAT Ha

_I

Puc. 118
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TNOJHOE CONPOTHBIEHUE, UCTOUYHNK THTAHUA U KJIIOY.

3. 3aMKiHUTe LieNb 1 OTMETBTE [TOKa3aHHs aMIepMeTpa.

4. YMeHbIUaiTE CONPOTHBIIEHUE PEOCTaTa, UVIaBHO M MEMICHHO Mepe/BUras
Ccro nos3syHok (#Ho He a0 xoHua!). Habnionaiire 3a nokasaHusMu aMnepMeTpa.

5. Tocae 3Toro yBenuuuBaiiTe CONPOTHBIIEHHE PEOCTATA, NIEPEABUras nonsy-
HOK B IPOTHBOMNONOXHYIO cTopoHy. Habmonaiite 3a nokasanusamu amnepmerpa.

Ipumeuanue:

Peocrtar Henb3s NOJIHOCTbIO BHIBOAUTD, T.K. CONPOTHBJIEHHE €r0 NPH 3TOM CTa-
HOBUTCS PAaBHBIM HYITIO, ¥ €CJIH B LIEMH HET JAPYTHX NPHEMHHUKOB TOKA, TO CHJIA TOK3
MOXET 0Ka3aTbCsl OUeHb OO/BIION, ¥ aMNEPMETP BbIAAET H3 CTPOS.

111. HoBbl1it maTepuaJ

Boinonusas naboparopHyto paboTy, MOXHO ObIIO 3aMETHTB, YTO CONpPOTHBIIE-
HHE, CHJIa TOKa U HaMpPSHKEHUC CBA3aHbI MEXIY co0Oit.

CeroaHs HaM MPEACTOUT OTBETHTb HA BOMPOC: KaK COMPOTHBIICHHE, CUJIA TOKA
W HanpsHKeHUE CBA3AaHBI MeXAy co00H?

Bnepsbic ABeHNS B 2MEKTPUUECKHX LiEMNsX y6oKo M Tiate1bHo u3yqnn I. Om.

Ixcnepumenm 1

CobepeM 3NEeKTPUUYECKYIO LieNb C HCTOYHHKOM TOKA, Ha KOTOPOM MOXHO Me-
HATb HanpspkeHue (cM. puc. 119). Eciu HeT Takoro HCTOYHHKA, MOXKHO HCTOJNB30-
BaTb Pa3Hble aKKYMYJIATOPbI (rajbBaHUdeCcKHE eMeHTbl). CONpOTHBIICHHE LIENH
OCTaeTCs NOCTOSHHBIM. .

VYBenuunsaeM HanpsbkeHue B 2, 3, 4 pasa.

— Uto mbl BUaMM? (IIpu nocmosanHom conpomuenrenuu cuna moxa, npomexa-
weeo Hepe3 NPOSOOHUK, NPAMO NPONOPYUOHANLHA HANDANCEHUIO HA €20
KOHYAX, N.e. CU1a MOKA Y8eaudu8aemcs 60 CMolbKo Jce pas, KaK u Hanps-
ocentue.)

Hapucyem rpadux (puc. 120).

Ixcnepumenm 2

Ta e anexTpuucckas LEMb, YTO H B IIEPBOM OMNbITe, TONLKO MUCTOYHUK TOKa

TI0IEPKHBAET MOCTOSIHHOE HAMPSKEHHE (3TOT OMBIT MOXKHO NMPOBOAHTHL BCEM
K/1accoM, T.K. HeoOxoanMoe 000pyAOBaHHE YxKe €CTh Ha CTOMAX YYEHHKOB. )
Bepem conpoTHBieHHe H3BECTHOM BETUHMHHBI K OTMEYaeM NOKa3aHHUs aMmep-
MeTpa K BonsTMETpa. 3aTteM Oepem ApYroil NPOBOAHHMK C COMPOTHBIECHUEM B Ba
pasa GonbLie (OTAMYAETCH TONLKO AMMHOM). Cuina ToKa B ABa pa3a yMEHbILHTCH.

Bo3eMeM conpoTuBienne B 3 paza MeHbllle nepBoHavanbHoro. Cuia Toka yBe-

nmunTtes B 3 pasa.

—

04f--mnmmn

| o 2 U, B
5 s

ol 05 10 15>
Puc. 119 Puc. 120
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OTH ONbITE! CBUACTENBCTBYIOT O TOM, YTO IPH NOCTOAHHOM HANPSKEHHH CHIIa
TOKa 00paTHO MPONOPLHOHAIEHA COMPOTHBEHHIO:
U
I=—.
R

710 U ecTb 3ak0H OMa.

U
Kak cnencteue u3 3akona OMa MOXXHO MONY4HTs: R = 7

Te. COTNIPOTHBIICHUE AAHHOI0 NMPOBOAHKUKA paBHO OTHOLUCHHUIO HAMPSXKEHNUSA Ha
€ro KOHUax K CHJIC NMPOTEKAIOLIETO 110 HEMY TOKa.

Kopomkoe 3amvikanue

— YT0 TaKoe KOPOTKOE 3aMblKaHHE?

Tox, KOTOpBIii MOAZET NpH BKJIIOYEHHHU B CETh Kakoro-HuOyab npubopa, 3aBu-
CHUT OT ABYX NPHYHH: OT HANIPSXKEHUS B CETH U COMpOTHBIEHUA npubopa. ITycts
HanpsxeHue B cet 220 B, a conpotunenne namnsl 880 OM, Toraa no 3akoHy
Owma nonyyaem:

ConpoTuBIeHNe NOABOASAILMX TOK MPOBOROB O4EHDb MAJIO K B PaCUET HAMH HE
ApHHHUMAETCS.

Teneps ecny BMECTO IAMIIBI BKIFOYUTh 3NEKTPUUECKYIO IUTHTKY CONMPOTHBIE-
Huem 88 Om, To:

Tenepsb BKIYUM MOTOK NPOBOJIOKH cedeHneM | Mm? u wmuHoi 60 M. Conpo-
THBJIEHHE TaKO#i MPOBOJIOKH MpUGAM3NTENnBEHO paBHO | OM, Torza:
= U _220B

=220A.
R 10mM

310 GONBLIOH TOK, OH, KOHEYHO, COMOKET NIPEXOXPAHUTENBHbIE MPOOKHU, MOXKET
HATBOPHUTH APYruX 0OMbIIMX GEX: HCTIOPTUTH HE TONBLKO MPOBOIKY, HO H BbI3BATh
noxap.

IV. 3akpenJieHue U3y4eHHOro
— Kak uyuraercs 3akon Oma? Kak oH Gbun ycraHOBnEH?
— Kak Bbirnsaaat rpadmky 3aBUCHMOCTH CHIIbI TOKA OT HAIMPSIKEHUA W COMpO-
THBIEHUSA?
— Yro Takoe KopoTkoe 3aMbikaHHe? Uem oHO omnacHO?

V. Pemienne 3agau

3aoaua 1
Comnportusnenue BonsTMeTpa pasHo 12000 Om. Kakosa cuna Toka, npoTeKaro-
LLIETo Yepe3 BOJIIETMETP, €CJIH OH NI0Ka3bIBaeT HarpshkeHue, pasHoe 120 B?

Hano: Pewenne:
R =12000 Om

o 3akony Oma: [ =% .

120 B

=—————=0,01A. Otser:/=0,0]1 A.
12000 Om
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3aoaua 2

B nacnopTte amnepMeTpa HalKCaHoO, YTO €10 compoTHRieHHe pasHo 0,1 Om.
Onpeaenute HanMpsHKCHHUE Ha 3aKMMAX aMIIEPMETPa, €CIIH OH MOKa3bIBAET CHILY
Toka 10 A.

Jano: Pewenue:

R=0,10m U
I=10A l'losakcuyOmm]:E; U=IR.
U=10A- 0,1Om=1B.
U="?
OtBet: U=1B.
3aoaua 3

Onpeznenute COMPOTHBIIEHHE JIaMIbl, CHNIA TOKa B koTopoit 0,5 A npu Hanps-
»eHuu 120 B.

Jano: Pewenne:

I1=0,5A U U

U=120B TMo 3akony Oma: ]=7i-; R=—1-,

R=? R=1M=2400M. OTtBer: R =240 OMm.

]

3adaua 4

Peocrar H3roToBieH U3 HUKEIHHOBOH MPOBOMOKH UTHHOH SO M M TUIOLIAABIO
nonepeuHoro ceyenns | Mm?. Hampskenune Ha ero saxumax 45 B. Onpenenure
CHIY TOKa, TPOXOAALIEro Yepe3 PeocTar.

JaHo: ) Peienne:
S=1mMm" U
I=50Mm Ilo 3akony Oma: / =E (1)
o0 4OM'MM: /
p=0 ConpoTusieHHe NMPOBOAHUKA: R =p— (2).
- S
U=45B U.s
INoacrasus (2) B (1), nonyuum: / =——;
1=? p-l
j=1 =22,5A.
0,4-50

OtBet: /=225 A.

3adaua 5

Cornacho 3axony Oma, conpotuBneHue nposoauuka R = U/I. TIpaBunsHo 1 yT-
BEPXKAATb, YTO COMPOTHBIIEHHE AAHHOTO MPOBOJHMKA MPAMO MPONOPLHOHANBEHO MPH-
JIOXEHHOMY K HEMY HanpsXKEHHIO ¥ 06PaTHO NPONOPLUHOHANILHO CHIIE TOKA B HEM?

(Omeem: Her, ytBepkaath 3T0 Henb3s. IpuBescHHas ¢opMyna ykassiBaet
JIMILB CIOCO6 BBIYHMCIIEHHA COTNPOTUBIIEHHS, €C/TH H3BECTHBI HANPSXKEHHE Ha Npo-
BONHHUKE M cuila Toka B HeM. CaMo ke CONMPOTHBIICHHE 3aBUCHT OT T€OMETpHYEC-
KHMX TapaMeTpoB U GU3HYECKHX CBOMCTB NPOBOAHHKA.)

Jlomauinee 3agaHue
1. §14;
2. 3amauu 47, 51, 53, 54, 56.
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Ypox 18
,[leiicmne JNEKTPHYECKOro TOK2 Ha Y¢JIOBEKA

Lenu ypoka:
Mokazath, 4TO TENO HENOBEKa ABAACTCH MPOBOAHHKOM 371EKTPHYECKOIO TOKA;
OTMETHTB (PaKTOPBI, BIIMAIOLIME HA TAKECTb NOPAKEHHUS YEIOBEKA TOKOM.

Obopydosanue (013 Kpamxospemennoii 1abopamopnoii pabomsy):
HcTOYHHK MUTaHUsA, PEOCTAT, PE3HCTOP, aMIIEPMETP, BOJILTMETP, KIIIOY, COEH-
HHTENbHLIC POBOAA.

Xon ypoka
I. KparxoBpemeHnas naGoparopnaa pa6ora

Yxazanus k pabome:

1. PaccMoTpuTe peocTaT. YCTaHOBHTE, MPH KaKOM MOJIOKEHHH MOJ3YHKA CO-
TIPOTHBJICHUE PEOCTAT ABIAETCA HAHOOJBIIMM H HAUMEHbBLIHM.

2. Cobepute uens, COEMHUB NOCNEAOBATENbHO HCTOYHMK NMHTaHMs, aMnep-
METpP, pPeocTaT, pe3ucTop u Kio4y. K 3axuMaM peocrata NpUCOCAHHHTE
BOJILTMETP.

3. M306pasute B TeTpaau cxemy LEnH.

4. TInaBHo nepeMelnas NON3yHOK, N3MEPLTE CIIIY TOKA ¥ HanpsyKEHHE NPH ero
TPEX Pa3yIHYHbIX NOJOXKEHUAX. PaccunTaliTe CONpOTHBNEHHE PEOCTATa, CO-
OTBETCTRYIOLLEE KOKAOMY M3 ITHX ciyuaeB. PesynbraTs! H3MepeHHit H Bbl-
YUCIICHHH 3aHeCHTe B TabnuiLy:

IMonoxenue

noJI3yHKa LA U.B R, Om

AR

I1. HoBbiii MaTepuan

C4HTAI0T, 4TO 3JMEKTPHYECKHIi TOK BbI3bIBaeT mapanuy cepaua. O6bi4HO
CMEpPTh HAaCTyNaeT TOIAa KOrAa BENHYMHA TOKa, MIPOXOMALLENO Yepe3 YENOBEUECKOE
Teno, pocruraer 0,05-0,1 A. Eme Mano o6bscHeH ¢akT, YTO HMEHHO TaKoO#H TOK
NPEACTaBAAET HAHOOMBIYIO ONACHOCTH LIS YENIOBEKA, 2 TOK 3HAYMTENBHO Oonbiie
0,1 A moxeT He YOHTBb, HO NPUYHHHUT TAXKENbIE OXOTH. B nuTeparype onucaHsl
Cy4au, KOTZia B MPOLECCe «KYALTYPHOIO» YOHICTBA Ha «3IEKTPHYECKOM CTYNe»
CJIMLIKOM CHJILHBIH TOK HE JaBajl cpa3y xkenaeMoro 3¢ ¢dexra, u yenosek OykBanb-
HO HaYMHaJ ropeTh, MPEXK/E YEM HACTYNIANIA CMEPTb.
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BenuunHa TOKa, Kak W3BECTHO U3 3akoHa OMa, 3aBHCHT OT HANPSHKEHHU, IPUIIo-
KEHHOTO K NPOBOAHHKY, H €ro CONpoTHRIEHHA. CONPOTHBIEHHE 4e0BEYECKOTO
Tena, OIHAKO, HE BCErna OAMHaKoBo. Eciy Koxa Ha pykax 3arpy6ena, 3amaciena,
TO KOHTAKT C TOKOHECYILMMH NPOBOJAMH WIIH YacTsiMi MautuH Oyner nioxoit. Y
HaoGOopOT, UMCThEE H, 0COOEHHO, MOKDBIE PYKH CO3JaAyT O4€Hb XOPOILH KOHTAKT
C HUYTOXXHBIM CONPOTHBIIEHHEM.

Cnenyer MOMHMTBb, YTO ONACHOCTb MMOACTEPETAET HAC HE TOILKO TOrAA, KOoraa
MbI BKJIIOYAEMCS B CETh, Kacasch 000HMX NOABOAALMX NMPoBoaoB. OHONOMIOCHOE
TIPMKOCHOBEHME TaKXKe OTACHO, ECITH YEIOBEK CTOUT, HanpuMep, 60coi WM B 1Io-
xoit 06yBH Ha BIIaXKHOH 3emie.

B chIpbix noMeuteHusX, rae YeaoBek paboTaeT B YCIOBHAX BO3MOXHOIO XOpO-
1IEr0 KOHTAKTa € 3eMJIeH, KaTeropH4eCcKH 3anpelaeTcs OCBeTUTENbHAs NPOBOAKA
¢ HanpsbkeHHeM Bblllie 45 B, He 3auiMuIeHHas crelHalbHbIMH 3arpaXACHUAMHU.

Cka3aHHOE OaNeKo He UCUEPIBIBAET BCEX BO3MOXKHBIX OMACHBIX CJIy4aeB 1opa-
KEHHA MNMEKTPHUYECKUM TokoM. CliefyeT cienaTh elie OHO 3aMc4aHHe: BCTpeya-
I0TCA C/Ty4aH U3JIHLILHETO WIHXAYeCTBA» CO CTOPOHBI TeX, KTo GnarononyuHo usbe-
*aJi THOeJIbHBIX MOCJICACTBUI NP MPOXOXICHHH yepe3 Hero paspsaa. Takue
«OMBITHBIE JNNEKTPOTEXHHKHY FOBOPAT MpUOMHU3HUTENbHO credywouee: «Hy uro
TaMm, kakue-HuOyne 120 nin 220 Boast!» OnacHas U HEYMHas CaMOYBEPEHHOCTD!

JelicTBuTensHO, HAGMIONATUCD CITy4aH, KOTAa JIIOQH, TOTyUHBIUIHE MPH OAUHA-
KOBBIX YC/IOBHSIX KPATKOBPEMEHHBIE 3JICKTPHYECKHE MOPAXKEHHUS, TEPEHOCHIIH HX
NO-pa3HOMY: ONHH MTHOBEHHO YMHUPAJIH, APYTHE XKe 0CTaBaNHCh XKUTh. OKa3biBa-
CTCH, YTO HAa UCXOI [1OPaXKEHUA TOKOM BIIMAET €lI€ U TO, B KAKOil MOMEHT cepaey-
HOTO LIMKNa AEHCTBYET IeKTpHUUueckHii ynap. Ho Bonpoc 3ToOT elle OKOHYATERbHO
He u3yuyeH. ObpalleHie cO BCEMH HCTOYHHKAMH TOKA C HANpS)KEHHEM MEHbLIE
12 B Ge3onacHo, U He BBI3OBET MPH KOHTAKTE JaXe HEMPUATHBIX OLLYLIEHHMIA.

Mepuot 6ezonacnocmu npu pabome ¢ snekmponpubopamu
1. Yenoseueckoe teno — npoBogHuk. Ecnu ciyuaitHo yenosek okaxercs non
HanpskeHHeM 24 B, To B GOIBIIHHCTBE CIIy4aeB OH He H30EXHUT TPaBMBI WK Jaxe
cMeptu. [Toatomy noboMy uenoBexy, HMeIOLIEMY AETIO € NTEKTPHUYECTBOM, HAJI0
FIOMHHTb CEAYIOLIHE NPaBHUa;
¢ Ouenb OMAacHO OJHOBPEMEHHOE TIPUKOCHOBEHHE OBYMs pyKaMu K
JIByM OTOJICHHbIM MPOBOAAM.
¢ OyeHb ONacHO NPUKOCHOBEHHE K OrOJIEHHOMY NPOBO/LY, CTOS Ha 3eM-
Jie, Ha CHIPOM HJIH LIEMEHTHOM MOMNY.
¢ OnacHO Nosb30BaThC HEUCHPABHBIMH 3IEKTPONPHGOpPaMH.
* Henb3s cobupats, pasbupars W HCNPaBAATH YTO-NUGO B NEKTPUYEC-
KOM npubope, He OTKIIIOUHUB €r0 OT HCTOHHHKA TOKa.
* Henp3s npon3BoayTh KakHe-THG0 onepalii ¢ 3NeKTpUuecKoii apMa-
TYpO#H, He BbIKJIFOYMB €€ U3 CETH.
2. Kax oka3sarn nepByio NoMolLb MOpaXeHHOMY 3IEKTPHYECKUM TOKOM?
3anoMHuTE: NpU OKAa3aHWM MEPBOH MOMOLIM AOpOra Kaxaas cekyHaa. Yem
Gonbiue BpeMEHH HeOBEK HaXOAUTCA MO AeHCTBHEM TOKA, TEM MEHBILE LIAHCOB
CMacTH eMy H3Hb. CaMoe MepBoe, YTO HAfO CAENATh I CNIaCeHHs venoBexa, —
3TO MPEPBATh €ro KOHTAKT C TOKOHeCyMMH mpoeodamu. Ecnu necyacrtbe npo-
M30LUNO B MOMELIEHHH, TI€ €CTh BBLIKJIIOYATENb HIH LUTENCENb, HaZIO BbIKIIOYHTh
TOK BBIKJTIOHATENEM HIIM BLIAEPHYTH WITENCENbHYIO BUIKY. ECii ke B cetn Het
BbIK/1104aTesl, HaO BLIBEPHYTh NMPENOXPAHUTENH, CTOSILIME OKONO CHETUHKA.
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B Tex cnyuasnx, korna BeIK/TIO4aTe b PaCTONOXEH OYEHD AAJIEKO, B MEPBYIO Oe-
peaib HeOGXONHMO KaK MOKHO OBICTpee HaZleTh PE3UHOBLIE CAllOTH M CyXOH Nankoi
OTGPOCHTE OT NOCTPAAABILErO IPOBOA, HIIH Nlepepe3aTh 3TOT POBOJ HOXOM, ITe-
pepyOHTb TONOPOM, NEPEKyCHTL KycaukaMu. OHAKO H 31eCh HAZ0 MOMHHTE, YTO
BCE NEPEUUCACHHLIE MHCTPYMEHTB! QOMKHBI ObITh CHaGKEHs! H30MHPYIOLIMMH
pyukamu. Criacarens o6A3aTeNBHO HOMDKEH TIONOXUTE ceGe 10 HOrH H30MHpYIo-
Ui IPeAMET: PE3HHOBBIH KOBPHK, CyXHE AOCKH, IMHONEYM, HATIETh CICLHANILHBIE
PE3MHOBBIE PYKAaBHUbI H PE3MHOBBIE CATIOTH.

Heobxom1mo MOMHHTB, YTO NOCTPAABLIKI, HAXOAALIMICH B KOHTAKTE C TOKO-
HECYLLIMMH NPOBOAAMH MIIH ACTANISIMH, CaM ARJISETCA NPOBOAHUKOM JJIEKTPHYEC-
Koro Toka. [losTomy cnacarowemy Hamo coOmogaTh Mepbl MPENOCTOPOXNKHOCTH:
OTTATHMBATH TIOCTPAJABIIEro OT NPOBOAOB MOXHO TOJIBKO 33 KOHLIB! ONEXKIBI OMHOM
pykoii. ITpu 3ToM HH B KO€M Cllydae Helb3s KacaTbCsA TOKOIPOBOAALINX, COEARHEH-
HBIX C 3emiIeH, fAeTaneii u npeaMeToB!

OcB0o6OAHB MOCTPANABIIETO OT KOHTAKTA C MCTOYHUKOM HanpAXeHHs, Heo0X0-
JHMO HEMEUICHHO MOJIOXKHTD €r0 Ha CITHHY, PACCTETHYTh CTECHAIOLLYIO BIXaHHE
OZIeXY, BbI3BATh BPa4a, a €C/M BbI3BATh Bpaua Hellb3s, TO CPOYHO NOCTABHTH MOCT-
pazasiuero B e4yebHOE yUpexaeHue.

111, Pewrenne 3anau

3adaua JI-1328

B cnvpany anexTpoHarpesaresns, H3rOTOBIEHHOIO U3 HUKENHHOBO# 1POBONO-
KM TUIOLLAAbIO NotiepeyHoro ceueHus 0,1 Mm%, npu Hanpsxernn 220 B cuna Toka
4 A. Kakosa juinHa NpoBONOKH, COCTaBiAoOLIeH crnupans?

Hamo: Pewmenne:
S$=0,1 mm
U=220B Io 3akony Oma: 1=g. R=—q=p-l—; 1=g§,
I=4A R I S pl
. 2
p=0’40M~MM /= 2203?),]MM2=]3,75MA
4A.04 MM
1=
Oveet: /= 13,75 M.

3aoaua JI-1318

Onpenennte cuity Toka, NPOXOASILETO YEPE3 PEOCTaT, H3TOTOBNIEHHBIH W3 HH-
KEJIMHOBO# MPOBOJIOKH ANMHHOH 50 M H IUIOLIANEIO [IONEPEUHOro cedeHus 1 Mm2,

€CJTH HanpsKEHHE Ha 32KMMax peocTata pasHo 45 B.

Hano: Peuwrenue:;
S=1mMm U !
U=45B Mo 3akony Oma: /=— (1). R=p—= (2).
I=50m R U;
_ 4OM-mM* [ Tloncrasus (2) B (1), nonyunm: [ =—.
pP= 0’4'T' p[
2
=2 1=_45_B_:)1M__2=2‘25A'
: 50 M- 04— MM

OtBetr: /=225 A.
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3aoaua J1-1327
Macca | KM KOHTAKTHOTO MPOBOJA Ha TMPHIOPOAHBIX JNEKTPOGHUHPOBAHHBIX
Kene3Hbix goporax coctaniser 890 kr. KakoBo CONPOTHBIEHHE 3TOTO NpoBoAa?

Hauo: Pemenue:

m =890 xr m !

k = 8900 kr/m’® m=k-V=k- 185 S=ﬁ(l) Rng(z).

[=1000m ' p
Mu? R=pk = ok

p =0,0|7M= Moacrasus (1) B (2), nonyuum: R = pk ~ pkm .

M
=0017- 10°0M- M | R_0,017-10° Om-m-8900510° M-10° :8%01a =0,17 Ou
_ M
k=7 Otser: R =0,17 Om.

Jomauinee 3axaHue
1.§15;
2.3anauu 58, 59, 60.

Ypok 18 (Bapmaut 2)
JeiicTBHe JJIeKTPHYECKOr0 TOKA Ha YeJIOBeKa

Hens ypoka:
Ioxka3ate, YTO TENO YeNoBeKa ABNACTCS NPOBOXHHKOM 3NIEKTPHUECKOrO TOKA;
OTMETHTH GAKTOPbI, BIHAIOLIHE HAa TAHKECTh MOPAXKEHHA YETOBEKa TOKOM.

Odgopmnenue:
INnaxar-rabanua «Hekoropsle 3¢ dexTs! AEHCTBHA TOKA B OPraHH3ME HETOBEKaY.

Xon ypoka
VYyauuecs nomKHbI HapucoBaTh Tabnuiry «Hekotopbie addexTsl aeficTBHA TO-
KOB B OPraHH3Me Y€I0BEKa» H MOArOTOBUTH AOKIAAbI «JICHCTBHE 3NEKTPHIECKOrO
TOKa Ha Teso denoBekan 1 «[lopaxkeHus TOKOM B OBITY H nepBas MOMOLLb NOCTpPa-
JaBIIEMY».

1. BetynutennHoe C10BO yunTeast
BepTace, CTeKIAHHBIH Wap AaeT yaaphl ¢ 6ieckoM,
C rpoMOBBIM CXOACTBEHHBI CBEPKAHHEM H TPECKOM.
M. B. JlomoHocos.

Yuurean: O6bacHUTE ABNEHHE.

Omeem: B ctpokax JIOMOHOCOBa NaeTCsi ONHCAHHE MALIMHBI JUIS HOTYHEHHA
INMEKTPHYECTBA C NOMOILbIO TpeHHs. Kora HaTpanu CyKHOM Bpallatotuiica wap,
a 3aTCM JI0TParuBaJIHCh 10 HEro PyKoii, TO MEX/y I1apOM U PYKOH B TEMHOTE Npo-
CKAKWBAJIM HCKPBI, H CJIBLILLIANCS TPECK.

I1. TectoBble 3a5anus
Bri6epuTe npaBuIbHbIH OTBET.
1. Ecnin nanpsxeHmne Ha kOHLIAX nposoAxKka 6 B, ero conporusnenue 3 OM, TO
CHJ1a TOKa paBHa:

a) 12A; 0)2 A; B)0,5 A.
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2, PaboTa 3neKTpHHECKOrO TOKa Ha y4acTKe Liefu 32 5 ¢ nipu Hanpsikernu 10 B u
cuie Toka 2 A paBHa:
) 20 Jix;
6) 50 Ix;
8) 100 Ix.

3. MowHOCTh TOKa, BbIACHAEMas HA YYACTKE UENH 3a 5 ¢ npu HanpsxeHnud 10 B
M cuie Toka 2 A, paBHa:
a) 20BT;
6) 10 Br;
B)4 Bt

4. Ecnn AnvHa KOHCTaHTaHOBOro npoBoza 10 M, miowmaas nonepeyHoro ceye-
HUS 2 MM2, yIielbHOE CONPOTHBAEHHE KOHCTaHTaHa 0,5 OM ¢ MM*/M, TO 3n1eKT-
pHHEeCcKOe CONPOTHBCHHE TAKOTO MPOBOJAA PaBHO:
a) 0,4 Owm;
6) 2,5 Om;
B} 100Mm.

II1. Joxnans! yuaimuxcs

Heticmeue 3nexmpuueckozo moka na meno uenosexa

Tok, KOTOPBIii IPOTEKAET IO Teuy, onpeaensercs 3akoHoM OMa, a 3Ha4HT, 3aBH-
CHT OT MPHJIOXKEHHOTO HANPSHKEHHA M OT COMPOTHUBIICHHS TeENa: CONMPOTHUBIIEHHUE
KOXH MPH KOHTaKTE ABJISETCA ONpeAeNAomUM GakTopoM, KOTOPbIit OrpaHHYHBacT
Tok. [Ipu BeIcOKHX 4acToTax Gonee CyLIeCTBEHHBIM (PaKTOPOM ABASCTCHA BHYTPEH-
Hee conpoTHUBneHne Tena. CneaoBaTeNbHO, B GONBUIMHCTBE CIy4YaeB TOK, IPOTEKAl0-
UM yepes TeNOo, B OCHOBHOM 3aBHCHT OT COCTOSHHUA Tena B Touke koHTakTa. Cyxas
KOXKa HMEET BBICOKOE COMPOTHBIIEHHE, a ChIpast HITH MOKpas koxa Oyaer obnagars
HHM3KHM CONPOTHBIICHHEM, TaK KaK HOHbI, HAXOMALIMECS BO Biare, obecneyar bec-
NpEnATCTBEHHOE NPOXOKAECHHE TOKa B TeNo. [1pH cyxoii koxe CONMPOTHBIEHHE MEX-
Ly KpaHHHMH TOHYKaMH TeJ1a, HAlIPUMEP OT HOTH JIO PYKH HITH OJHOM PYKH 10 Apy-
roit, Moxet 6b1Th paBHo 10°OM. [TosHOE CONPOTHBIEHHE TeNa MEXAY OOBIYHBIMH
NOTHBIMYU pyKamH paBHO 1500 Om.

B oTMe4eHHBIX CHTyalUsX MakCHMaTbHbIE TOKH, BOSMOXHBIE NPH KOHTAKTE C
ObITOBO# JnEKTpoLENkIO HanpskeHHeM 220 B nepeMeHHOro Toka, OynyT paBHBI:

1=220B/10° OM = 2,2 MA (cyxas Koxa);
[=220B/1500 Om = 150 MA (MOKpas Koa).

Haubonee vyBCTBHTENBHBIMH K 37IEKTPHYECKOMY TOKY SBJIAIOTCSA MOST, IPYAHbIE
MBbIILLB! M HEPBHBIC LIEHTPbI, KOTOPbIE KOHTPOIHPYIOT ABIXaHHE U CEPALIE.

Ecnu Tok OT BHEIIHEro HCTOYHHKA MPOMYCKaTh Y€PE3 CEPALE, TO BOZHHKAIOT
HECKOOPAHHHPOBAHHBIE COKPALIEHUS KETYN04KoB. 3TOT 3eKT Ha3bIBaeTCA Ke-
NynoukoBbie GUOpHANAUMIMU. ONHaX bl CAMOMPOH3BOIBHO BO3HHKHYB, JKEITY104-
KoBbi€ PUOPHILIALIMH YKe He MPEKPaLLaoTCsl, JaXe €CITH NPEKPaTUIIOCh AeiCTBHE
BbI3BABIIETO WX TOKA. B cocTostHiM kenyRouKkoBbix GuObpHLIALMH cepaue MOXeT
ObITH TPUBENECHO CNa0bIMU TOKaMH 3HaYeHHeM oT 50 1o 100 MKA.

B Teuennre 1-2 MHH cepaeuHbie MBIILLbI, HE TONYYalole KOPOHAPHON KPOBH,
cnaberoT, B pe3yNbTaTe Yero OHM He MOTYT ObITh CHOBA MPHBEAEHBI B COCTOSHHE
HOPMaJIbHBIX COKPALEHHH 1 HacTynaeT cMepTb. Ecii a0 Toro MomenTa 6ynyT npu-
HATBI 9KCTPEHHBIE MEPBI, TO PETyNApHOE AHCTBHE CEPALIA MOXET OBITh COXPaHEHO.
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OOGbluHas TEXHHKA, NpUMeHseMast s AehHOpHILIALIKH, 3aKTI0YaeTCA B IIPOMYyCKa-
HUM uepes3 CEPILE 3a HECKOMBKO MUJITHCEKYHN Toka npumepHo 10 A. HekoTopsie
ekl 1eHCTBHA TOKOB B OPraHH3ME NPHUBENEHBI B Tabuue.

Cuna moka npu
yacmome 60 I'y
0-0,5MA OTCyTCTBYET.

Ipghexm deiicmeun moka

0,5-2MA IToTepsi 4yBCTBUTEIBHOCTH.
2-10MA Bbonb, MbllIEUHblE COKPALLEHHS.
Pacryiuee Bo3zaeiicTBHE Ha MbILILb
1020 MA y ’
HEKOTOphIe MOBPEKIEHHS.
16 MA Tox, Bblllle KOTOPOTO YEJIOBEK YIKE HE MOXKET

0CBOOOIHTBCA OT ICKTPOAOB.
20 - 100 MA JlbixaTesibHbIM napanuy.
CMepTenbHble KenynoukoBble GubpHITALHMH

100MA -3 A
(HeoOX0oOoKMMa HeMeIeHHAs peaHuMauus).
OcrtanoBka cepaiua (eciiv 10K ObUT KPaTKUM,
bBonee 3 A CepiLe MOXHO PEaHUMHPOBATD). Tskernble

OXOTH.

TTopasicenus moxkom 6 661my u nepeas ROMOuLL NOCMPAOAGUUEMY

TOKH, BeSIHYMHBI KOTOPBIX HEAOCTATOUHDI, YTOObI BBI3BATH HENYA0UKOBbIC PHO-
PHMNIALMH, MOTYT IPUBCCTH K OCTAHOBKE AbIXaHUs, Mapann3ys AeHCTBHE HCPBHbIX
LIEHTPOB, KOHTPOJIHPYIOLHX Jierkue, IT1oT 3P ek coxpaHseTcs Aaxke nocne npepbl-
BaHWs TOKa. J[bixaTenbHbli napanny B TejIe MOXKET BOSHHKHYTh OT TOKOB, BEJIMUHHBI
KOTOpBIX JieXKaT B AMana3soHe oT 25 1o 100 MA. [laxe Toku 3HaueHneM 10 MA moryT
COKPaTHUTh IPYAHBIE MBILILBI TAK, YTO AIXaHHE MPEKPATHUTHCS.

B03MOXHOCTb 3MEKTPHUECKOTO 110Ka CYLIECTBYET BO MHOTHX TIOBCEAHEBHBIX
cutyauuax. UcTodHHKamMy CMepTETbHBIM YIapOM TOKOM SBJIAFOTCS NIEKTPHYECKHE
ycTpoiicTBa, KOTOpble cOOpaHbl HEMPaBHITLHO UITH HE aKKYPATHO HJIH JKE HCTIONb3Y-
10TCA HE N0 HazHaueHH!o. TTpeanonoxum, 4to kakas 1160 owrbka NpHBEIa K TOMY,
YTO HarpeBaTeNnbHas CNHPallb COSAMHUIIACH C METAUIMYECKHM KOPITYCOM 000rpeBa-
Teas. DTO MOXKET IPOU3ONTH, €CIIM M30JALIMsA NPOBOJHKKA NEpeTepnach B TOM Mec-
Te, [Ie OH KacaeTcs KopIiyca, WiM ske 00pa3oBanach EpeMbIuKa U3 NbIIH U FPA3H,
KOTOpast OTKPbIBAET TOKY MyTb K kopnycy. Ec/in 3a3eMIeHHBI Ye10BEK JOTPOHETCS
J0 Kopnyca oforpesarens, TO €ro TENO CTAHOBHTCSA YaCThIO MEKTPOHHOW LIETMH.
Ecny uenoBek CTOMT B BAHHOH KOMHATE Ha BIaXKHOM T10J1y HIIH IEP>KUTCA 3@ 3a3€M-
neHHyto TpyOy, To conpoTUBneHHe OyeT HU3KMM U Yepe3 HEro NpoHAeT 3HAUNTCb-
HBIH TOK, YTO MOXET NPUBECTH K CMEpPTENbHOMY Hexoay. OnHako ecnu OyayT npuHs-
ThI 9KCTPECHHBIE MEPbI, TO XHU3Hb HeI0BEKa, NOABEPrHyBLICIOCA ACHCTBHIO NCKTPH-
YCCKOI0 TOKA, MOXET ObITh COXpaHEHa.

Tpu Bcex HecuacTHBIX CITy4asx NPexae Bcero HeodXoa1Mo 0cBob0aANTL Yenose-
Ka OT AAbHEHIICrO BO3ACHCTBHSA Ha HETO MIEKTPHUYECKOr0 TOKA.

[1py HM3KOM HaNPsHXCHHH MOXKHO BOCTIONIB30BATHCS CYXOit IaNnKkoM, 10CKoM, Be-
PEBKOH, ONeX10H AN APYTUMH CYXUMH H30ATOpaMH. Henb3s nosnb3oBaThes Me-
TaJUIMYECKUMH MITH MOKPBIMH npeaMeTamu. Hu B koeM ciydae Henb3st paboTaTs He
M30JIHPOBaHHBIMH PyKaMH: B IPOTHBHOM CITy4ae Bbl TOXKE OK)KETECh B 3TOH LIEMH U
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He cMOXeTe 0CBOGOANTLCA. [isi H30MALMH OT 3€MJIH M OT MOCTPaAABILEro NOAA0-
M NOMOILBL MOXKET OJIETh PE3HHOBYIO 00yBb, BCTaTh Ha CYXYIO JOCKY, HA HENPO-
BOJIAALLY O TOK IJIACTHHKY HMIIH HaleTh PE3HHOBBIE NIEpUaTKK. MOXHO NPETOKUTh
NOCTPaaBileEMY CaMOMY OTIEITHTBCA OT 3€MJIH: HAMPHMED, MOATIPLITHYTh HaJ NO-
JoM.

IMocrpaasieMy Hao AaTh MOMHBII MOKOH, PacCCTETHYTH NOAC H OCXKLY; HEOD-
XORMMO JaTh NIOHIOXATb HALLATBIPHBIH CITHPT, a TAKXKE PacTEPETh U COTPETH T¢J10.

Ecnm nocTpanasuisii He nogaeT NIPU3HAKOB SKU3HH, CIIEAYET NPHMCHSATh NpU3Ha-
KV HCKYCCTBEHHOTO ABIXAHUA 1 Maccax cepaua, A1s 4ero Heo6X0aHMO MOJIOKHTD
NOCTPAJABILETO HA CIIMHY, NOUIOKHUTD EMY NOJ JIONATKU CBEPTOK OAEXKABI, YTOOB!
MOXHO ObIJIO CIErKa 3aNpOKHHYTh FOJIOBY, a 3aTEM TOCTPaAaBLIEMY PaCKpbITh POT.
3areM Haao BCTaTh Ha KOJICHH HaJl rOJIOBO# TOCTPaAaBLIEro, 3aXBaTUThb €ro PyKH y
JIOKTS M, CHHTAs «Pasy, «ABa», «TPH», MOAHATb PYKH IOCTPaJaBILEro, 3aKHHYTh UX 33
ronoBy (B3n0x). Cunras fajnblile, cnerka npuxarh pyku k 6okxam (Bbigox). [1py 3tom
nonpoOoBaTh MacCaXKHPOBATh CEPALIE H BO BPEMs BbIJOXA BIYCKATh € MOMOIUBIO
CBOMX JICTKHX Uepe3 poT NocTpafasLieMy Bo3ayX. B nmobom cnyuae npu nopaxkeH1u
EKTPHYECKHM TOKOM HaJI0 BbI3BaTh Bpaya.

1V. [pakTH4eckoe 3aaaHue .

Hano nponeMOHCTpHpOBaTh, Kak MPAKTUYECKH HYXHO OKa3blBaTh NEPBYIO 10B-
pauebHYIO OMOILbL OCTPaRABILEMY OT MOPAXEHHA EKTPHUECKUM TOKOM, Iie
OMH yuailniics n3obpaxaer YeaoBeKa, NOCTPAAaBIIEro OT NOPAXKEHHS EKTPH-
4ECKHM TOKOM, [IBa APYrHX ACNAIOT EMYy HCKYCCTBEHHOE IBIXaHHE W MAacCaXx cepaua.

V. [logseaexsne HTOroB
YuuTenb BRICTABIIAET OLICHKH 3a YPOK.

JlomauiHee 3anaHue
1. n. 15; 3anayu 58, 59, 60.

Ypox 19
JlaGopaTopnan pabota 3
«Onpenenense COMPOTHBICHHS METANIHYECKHX MPOBOAHMKOB
NpPaBHJIbLHOH GOpPMbI»

Lens ypoxa:
ITpuobGpeTeHne HaBBIKOB pacyeTa CONPOTHBIEHHSA N0 U3BECTHBIM FEOMETPHYEC-
KMM NapaMeTpaM H JaHHbIM 0 MaTepHale IPOBOAHHKA.

Obopyoosanue:

CranbHaa JNMHEHKa MM TUIACTHHA MPAMOYTOJNLHOM (QOPMEI, anlOMUHHEBAs
donera (obepTka OT WIOKONAAa), MEAHBIH MPOBOA KPYITIOTO CEYEHMS, CTAILHOH
FBO3/lb, TMHCHKA C MHWUTHUMETPOBBIMH JEICHHSIMH U IUTAHTCHLUPKY/Ib.

Xoa ypoxa

Yka3auus k pabore

1. U3mepbTe AnnHy L, WINpHHY b v TOMKHY A MIaCTHHEI IPAMOYTONBHOH (op-
mbl. [IpeacTtaBbTe cebe, UTO BAONBL STOH MIACTHHBI KaK O YYaCTKY LEMH JOJDKEH
npoTeys ToK. PaccuuTaiite miowans nonepeyHoro cevyenus S = b - h. Haiinure B
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CNpaBouHOit Tab/HLE 3HAYEHHE YAENBHOTO CONPOTHRIEHUS CTAIN H pacCuuTaiTe
CONpPOTHBIICHHE MPOBOAHMKA 1O Hopmyrne:
R=p.
S

Pe3ynbTarhl 3anuLInTe B TAONHLLY.

2. CnoxuTe U3 allOMHHHEBOH (ONBTH MHOFOCIONHHYIO NONOCKY IIHPHHOM b
paBHoii npumepHo | cm. [TpoBenuTe HeOOXOAMMBIE 3aMEPBI H PaCCUMTANTE COMPO-
THBJIEHHE TAKOTO [IPOBOJHHMKA. 3aHECHTE PE3yJILTAThl PACHETOB B Tabnuiy.

Kaxum Gyaer conpoTrBiIeHHe NPOBOIHHUKA, ECITH TOT 3Ke JIUCT (osIbry pa3pesarsb
Ha MOJIOCKH IHPHHOIA | CM M CKPEMHTB MX KOHLbI B OIHY JUTMHHYIO JIEHTY?

3. UsmepbTe ANMHY M AMaMETP MEAHOTO NPOBOJAHHMKA KpyIyloro ceuenms. Pac-
cunTaliTe NIoLAk MONEPEYHOTo ceyeHns no gopmyie S =D’ /4 . Paccuuraiite
COMPOTHUBIIEHHE NIPOBOHHUKA.

4. IIpoBeANTE aHANOTHYHBIE U3MEPEHHUS U BHIYHCIECHUA A1 KPYIJIOro rBO3AA.

S. Paccuuraiite, kakoi TOK Mpoxoaus Obl MO KaXA0MY W3 MPOBOAHKKOB, ECIIH
ObI Ha MX KOHLAaX ObIIO cO31aHO HanpsxkeHue | B,

Io pe3ynbsraram pacyeToB 3armoaHuTe Tabnuuy (MycTs Gonplume UHQpPLI HE CMY-
LLAIOT, T.K. Y IaHHBIX POBOAHUKOB CIIHILIKOM MaJble CONPOTHUBIICHHS).

Bce pe3ynbraTsl M3MepeHHit ¥ BLIMUCTIEHU 3aHOCATCA B TaOTHLLY:

Iposoannk

Jauna, m

Inowans
1onepeYHoro
CeYeHHUs, M’

YaeasHoe
CONpPOTHB.Ie-
HHe, OM- M

Conpotus-
nenune, Om

Cuaa Toka,
A

Cranbhas
1/1aCTHHA
AnIOMHHHE-
Bas donnra
Meansiit
NpoBOA
CranbHo#
rBO3ab

Hpumeuanue:

Ecnu y Bac HeT WITAHMEHLUMPKYJIA, a TOJNLIMHA NTPOBOAHHKA Mana, NPOBOAHMK
MOXHO CJIOXKHTh B HECKOJIBKO CJIOEB MJI HAMOTATh Ha KapaH/alll BUTOK K BUTKY, U
pa3nenuTb H3MEPEHHYIO TOILIMHY Ha KOTHYECTBO CIOEB (BUTKOB).

MoHO TaKXxe HCMONB30BaTh B3BEIINBAHHUE MPOBOTHHUKA U OLIEHUTH €O TOJLLH-
HY, UCTI0/1b3y3l TaGM4HbIE JaHHBIE [TIOTHOCTH BELLIECTBA.

JlomauiHee 3agaHue
[THCHLMEHHO OLIEHHUTD, YEMY HAYYWIHCh NIPH BHITONHEHHH 3TOi paboTsI, B CITy-
yae Heo6X0AMMOCTH 3aBepILMTEL OhopMIIEHHE OTUETa ITO paboTe.

Ypok 20
Pemienue 3agau

Lens ypoka:
HayuuTs petuarts 3agayu no teMe «IlocaenoBarensHOE M NapasiienbHOE COEAH-
HEHHE MPOBOJHHUKOBY.
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Xon ypoxa

1. IosTopenue. IpoBepka noMauIHero 38 aHust

~ YBeIMYMBACTCA HIIH YMEHBILAETCSA CONPTHBJICHHE MPOBOJIOKH NPH YMEHbILIE-
HUH ee JUTHHBI?

— B kakux eauMHHLax WIMEPAIOT YAENbHOE CONMPOTHBICHHE NPOBOXHHKOB?

— ConpoTHBi€eHHE NEPBOTO NPOBOAHHKA 60MbILIE COMPOTHBIICHNS BTOPOro, a UX
IUTHHB! ¥ TUTOLLAAH NOTIEPEYHOro CEHEHNA OMHAKOBEL. UTO MOXHO CKa3aTh
00 MX ynensHOM CONPOTHBICHHN?

— JlBe MeAHBIX MPOBOJIOKH OMHAKOBOTO CEYEHHSA NMOMIKIIIONAIOT K LIENH € IOCTO-
SAHHBIM HanpsbkeHueM. B nepeoM ciryuae cuna Toka 6onbie. CpaBHHTE AUTH-
HbI IPOBOMIOK?

— Kakas cuna Toka asisiercs 6e3011acHO# H HeoILy THMO# JUlA YesloBeKka?

— OT 4ero 3aBHCHT COTPOTHBIIEHHE YeNoBeKa?

I1. Pemienne 3anau

3aoaua 1
KakoBbI 1oka3aHHs BOJIETMETPOB, ECIIH aMIiEpMETP Noka3biBaeT 1,5 A (cM. puc.
121)?

Jauo: Pewenue:
R, =40mM T.K. NPOBOAHHKY COEAMHEHBI NOCIEA0BATENBHO, TO:
R2=20M I°5m=l|=l2.
I=l,5A U|=1|R|; U2=12R2.
e U=15A-40m=6B;
Ui =7 Up=15A- 20mM=3B.
Uy =7 Otser: U, =6 B; U, =3B.
3aoaua 2
Onpeaenuts ob1ee conpotusienne (M. puc. 122).
Jano: Peiuenune:
R, =40 0m T.K. NPOBOAHMKH COCAHHEHB! NApPaUICIBHO, TO:
R, =60 Om .
_2.—__.__ _—‘ =_!_. L, 06m:-———RlR2 = 40-60 =240m.
Roow =7 Reso R R, R +R, 40+60

O1BeT: Rosy = 24 OM.

3aoaua 3

KaxkoBb! noka3aHus aMIepMeTpoB, CITH CTpeENka BONETMETPa NokaswisaeT 6 B
(cm. puc. 123)? (Omeem: 1,=1,5A,1,=2A.)

3adaua 4

O611ee conpoTURieHHe yuactka AB ueru pasro 10 OM (cm. puc. 124). Onpene-
n1TE CONPOTHRIEHHE TPEThEro NpoBoaHUKa. KakoBa ciila Toka B yuacTke Lens AB,
€C/H BOJILTMETP NIOKa3bIBaeT Hanpskerue 5 B?

(Omesem: R, =3 Om, Iosm =0,5A)

Puc. 121 Puc. 122
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R =4 Om
|—I———l—®‘ AR,=20M R=50m Rs=7? B
® Ty

[ R, ]
o Blo
T ()
&)
Puc. 125
3aoaua 5

O61ee HanpsxeHue B ueny pasHo 220 B (cm. puc. 125). BoasTMeTp nokassisaet
90 B. Kakosa cuna Toka B pe3uctope R, ecu R, = 65 Om?

(Omeem:I,=2A.)

3aoava 6

Y4acTOK 3neKTPHUECKO# LIEMH COCTOUT U3 TPEX NapalulebHO COEIMHEHHBIX CO-
npotuienuii: R, =2 Om, R, =4 OMm, R, = 5 Om (cM. puc. 126). Amnepmerp A4,
rokasbiBaeT cuity Toka 20 A. Onpenenute nokasaHus BOILTMETpA V' ¥ aMIepMeTpoB
A,uA,.
Pewenne:
o 3akony Oma: [, =% .Torma: U, =1 R,.

(|

U=20A-20m=40B.
T.K. coeanHEHHE MapannenbHOC, TO HAMPAKEHHE HA Kax-

ZOH BETBH paBHO OOLIEMY HAMPMKEHUIO B CETH, T.€.:
Uy =U,=U;= Uy =40B.

CMJ]y TOKa BO BTOPOM H TPECTHEM CONPOTHBIEHHH BBIYUC/IHM, NMOABL3YACH
40B
=104; 1,=2-28 54
R, 50mM

3akoHoM Oma: /, = ﬂ = 408
R, 40m

Oreet: Uy =40B, 1, =10A, ;=8 A.

3aoaua 7

Hcnonb3ys cxemy 2neKTpHUYECKOH
uenu (puc. 127), onpegenure odliee Ha-
npsbkeHue Ha ydactke AC, ecnu amnep-
METp Moka3seiBaeT 5 A, a R, = 2 Om,
R,=30M,R,=60Mm,R,=50m.

(Omeem: U, =30B.)
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3adava 8

Yuacrtok MMEKTPHUECKOIH
LICTH COCTOMT U3 TPEX CONPOTHB-
nenuii: R, = 20 Om, R,=10Om,
R, =15 Om (cM. puc. 128). Ompe-
AENNTE MOKa3aHWUA BOJILTMETPOB
V,nV, n amnepmerpos 4, u 4,,
€C/IH aMNepMeTp A, NMoKa3bIBaeT
cuny Toka 2 A.

Jano: Pewenne:
R,=100m Mo sakony Oma: I, ==, Us=5R3=2A- 150M=30B.
Ry=150m R,
L=2A T.x. Ry, R3 coeannens! napawiensHo, 1o U, = U; = U = 30B.

=90, =9 .
;lz,', U=? 1o 3akony Oma; lz=y—z=£=3A
é___ o R, 100m

T.K. Ry, R; coeanHeHs! napauienbHo, T0 ,3=3 +2 =5 A,
T.x. Ry, R»3 coenunensl nocnenosatenbHo, 10 fr3 =1, =5 A.

o 3akony Oma: 1,=%,U,=1, Ri=5A- 200mM=100B.
1

OtBer: [;,=5A,U,=100B,/,=3 A, U=30B.

Jlomaiunee 3aganue

1.§16,17;

2.J1-1353, 11-1356, J1-1387;

3. MoxHo 3anath Ha 1oM 2-3 3afauH U3 NPEIIOKEHHBIX B ypoke (Ha BbIOOp
yuHTENR).

Ypoxkr 21
Pemienne 3agay

Llens ypoxa:
3aKpenuTh HABLIKK pELIEHHS 3324 Ha MOCIEAOBATENbHOE H NapanienbHoe co-
€AWHEHHE MPOBOAHUKOB.

Xoxa ypoka

I. IIposepxa goMallIHero 3axaHUA

— Kakoe coeannenne TIPOBOAHHUKOB Ha3bIBAIOT MOCJIEAOBATEIBHBIM?

— Kakue TPH 3aKOHOMECPHOCTH CNIPaBCUTUBbI 1A NOCJICAOBATC/IbHO coenuHeHUA?

— Kak HaxoauTca obinee CONMPOTHUBJICHHE TTOCIACAOBATEIIBHO COCAHHCHHBIX
IIPOBOHHKOB B CTy4ae, KOIAa OHH OAMHaKoBbi? Kak B 3TOM cityuae Mexay
NPOBOAHHKAMK pacrpefensercs obiee HanpsxeHue?

— Kaxoe coeannenne Ha3piBaeTCA napaUieNnbHbIM?

— Kakue TpH 3aK0OHOMEPHOCTH CIPaBeIJIMBBI U1 MTAPaIENTbHOTO COSAWHEHHS
MPOBOAHUKOB?

— Kak Haxomutcs ofluee conpoTuBneHHe NMapaiIeNbHO COSAMHEHHBIX MpO-
BOJIHMKOB, KOT1a OHH OJ{MHAKOBBI?
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ALA ALA
) A — 3 .
------- i y) I 5
21 : ; Puc. 129 E
1f--- i : b p---- :
b iy ' U.B
of 2 4 6% XL+ o i 7 3
Puc. 130 Puc. 132
Puc. 131

— Mouemy y BONLTMETPOB AenaloT 60IbILOE BHYTPEHHEE CONPOTHBIICHHE, A Y
aMnepMeTpoB — Manoe?
I1. CamocTosTesibHas padora
Ha pabory orBoautcs He 6onee 15 MUHYT.

Bapuanm I

1. 3anuLinTe 3aKOH LT CHJI TOKOB, HANIPSXKEHHUH M CONIPOTHBIIEHNH NIPH napan-
ACNBLHOM COEAMHEHUH IPOBOAHUKOB.

2. Kaxk BK/I0\€HbI JITaMIa W PE3UCTOP, TOC/IEOBATENILHO HIK APAIEALHO (CM.
puc. 129)?

3. OnpeaenuTe CONPOTHBIEHHE NPOBOHMKA NO rpadHKy (puc. 130) 3aBucumoc-
TH CHJIbl TOKA B HEM OT HaNPsKEHHA Ha €ro KoHLax. (Omeem: 3 OM.)

4. Boruucnure:

a) Conporusnenue namnst 2 Om. KakoBa cuiia Toka B HEH, €CJIM HaNpsHKEHHE
paBHo 4 B? (Omsem:1=2 A.)

6) [1Ba pe3ncTopa ¢ CONPOTHBIICHHUAMH R =3 Om, R,= 6 OM coeanHenbl nocie-
nosarenbHo. Cuna Toka Bo BTOpoM pesuctope /, =2 A. Kakoso ofiuee Hanpskenne
U na oboux pesucropax? (Omeem: U=18 B.)

5. lNMonymaiite, xKaKk U3MEPHUTL HANpPAXKEHHE MOPOACKOi ceTH, npesbinatowee 200
B, ccnu uMeroTca Ba BOABTMETPa €O LiKanamu Tonbko 10 150 B? (Omeem: Hapo
BOJILTMETPbI COEAMHUTL MeXYy C000# NoC/e0BaTeNbHO U BKIIOYHTD B LIENb Napa-
JIENILHO YYacTKy, Ha KOTOpOM H3MepseTca HanpsbkeHue. CnoxkuB NMoKa3aHHs BOJBT-
METPOB, Y3HaeM Hamps>KeHHE Ha YYacTKe.)

Bapuanm IT

1. 3anuLuKTe 3aKOH UTA CIJI TOKOB, HANPSKEHHUH U CONPOTHBICHHUI NPHU Noceao-
Bare/IbHOM COEMHEHUH NPOBOAHHKOB.

2. Kakum cnocoboM (nocnenoBaTenbHO UITH NMapajuiesibHO) BKIIOYEHb] 1aMIIa H
pe3ucrop (cMm. puc. 131)?

3. Onpenenvrte conpoTHBIICHUE NPOBOAHKKA 10 rpaduky (puc. 132) 3aBucumoc-
TH CHJIBI TOKA B HEM OT HanpsKeHHA Ha ero koHuax. (Omeem: 1 Om.)

4. Beiuncnure:

a) Hanpsxenne Ha nposoanunke conporusieHnuem S OM pasHo 15 B. Kakoa
cHJIa TOKa Ha pesuctope? (Omeem: =3 A.)

6) lea pe3ncropa ¢ CONpOTHBIIEHHAMH R, = 2 OM, R, =4 OM coenHeHb! napaj-
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0 4 8 12
Puc. 133 Puc. 134 Puc. 135

nenbHo. HanpsxeHne Ha nepoM pesuctope U, = 12 B. Kakosa o61uas cuna toka I?
(Omeem:[=3 A))

5. O6BACHUTE, KaK OCBETUTD €NKY 6-BOJITHBIMH TaMITOYKaMH, €CJIH HaTpshKe-
Hue B cetn 220 B? (OtBer: JIaMnoYkH HaJio BKAIOYHTE B CETh NOC/IEAOBATENBHO,
npuyeM noHagoburcs 37 namnouek, T.X. 220 B/6 B=36,7.)

. Bapuanm 111

1. 3anuuuTe 3aKOHBI JUI HANPSHKEHHH NPH NapaIelbHOM COEAMHEHNH NPOBOA-
HHKOB M JUIS CHJI TOKOB NPH NOC/NEI0BATENbHOM COCANHEHHH.

2. Kak BKJIIOYEHBI JIaMIa H PE3UCTOP, MOCIEN0BATENBHO WM NApa/IEABLHO (CM.
puc. 133)?

3. OnpegenuTe CONpOTHBIIEHHE NPOBOAHHKaA 10 rpaduKy (puc. 134) 3aBHcuMoc-
TH CHJIbI TOKA B HEM OT HAMPXKEHUA Ha ero koHuax. (Omeem: 4 OM.)

4. Beryucnure:

a) UeMy paBHO CONPOTHBIIEHHUE 1aMIIbl, €CIIH C1a TOKa Ha Heli paHa 0,5 A npu
HanpsbkeHuu 120 B? (Omeem: R=2400mM.)

6) Uemy paBHo ollliee conpoTHBNeHHe uenu (M. puc. 135), ecnn cuna Toka B
pesuctope R, paBHa 2 A, B pesuctope R, — 3 A, a HanpskeHue Ha pesuctope R,
pasno 5 B. Conpotusnienue R, =5 OM. (Omeem: R=3 Om.)

5. Iopymaiire, kak OyneT MEHATHCA HANMPsDKEHHE Ha JIaMINe, €CIH YMEHBIINTD
CONPOTHBIIEHHE NOCIENOBATEILHO BKIKOYEHHOTO ¢ Hell peoctata? (Omeem: Ecnu
YMEHBLIHTb CONMPOTHB/IEHHUE PEOCTATa, BKIIOYEHHOTO NOC/IE0BATENBHO C JaMIIOH,
TO obliee CONPOTHBIIEHHE LENH YMEHBUIMTCS, CIEXOBATENBHO CHIIA TOKA B LIEMH
yBeanuutcs. [To 3akony Oma ais yuactka uenu U = IR, 3HaUMT, HalpsykeHHE Ha
Jlamrie yBeIUIHUTCA. )

Bapuanum IV

1. 3anuiuMTe 3aKOHBI NS HaNpsXKEHUH NPH MOCAEAOBATEILHOM COCAMHEHHH
TIPOBOAHHKOB H [UISt CHJI TOKOB MPH NapajuieibHOM COCAHHEHHH.

2. Kak BKJIFOYEHBI JIaMITa M PE3UCTOP: MOCIIERXOBATENBHO WY MapanienbHo (puc.
136)?

3. OnpeaenuTe CONPOTHBIICHHE NPOBORHHMKA 110 rpaduKy (pHc. 137) 3aBucumoc-
TH CHIIbI TOKA B HEM OT HanpsKeHHs Ha ero koHuax. (Omeem: 1,5 OM.)

4. Boruucaure:

a) Cuiia Toka B 1amne conpotubieHueM 10 OM paBHa 5 A. [Toa KakuM Hampsike-
HueM HaxoauTtes jaMna? (Omeem: U=50B.)
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i
0] 6 12 18
Puc. 136 Puc. 137 Puc. 138

6) Yemy paBHo obluee conpoTueneHue uenu (cM. puc. 138), ecan cuna Toka B
pesuctope R, paBHa 5 A, B pesuctope R, — 2 A, a HanpsxKeHHE HA pe3ucTope R
pasHo 5 B. ConpOTuBneHueR =3 OM. (Omeem: R =2,2 Om.)

5. O6bacHuUTE, KaK OyAyT MEHATBCSA MOKA3aHWs aMNEPMETPa, €CITH YBEIHYHTD
COIIPOTHBIICHHE NAPAJLIE/BHO BIUIIOYEHHOrO ¢ HUM peocTata? (Omeem: Ecim ysenu-
4UTb COMPOTUBIECHHE PEOCTaTa, CHIIAa TOKA YEPEe3 HEr0 YMEHBUINTCS, 3HAYMT CHIa
TOKa B NApayIesbHOM LenH yBenuuutcs. CegoBaTeNbHO, CHIla TOKa, MPOXOAALEro
yepes aMNepMETp M €ro NOKa3aHUs yBEIHYaTCs.)

I11. Pemsenne 3a/1a4

CnaB paboTb! Ha IPOBCPKY, Y4alLMECA HAUMHAIOT peLlaTh 3aJa4M. YYUTENb B 3TO
BpeMs NIpoBepsieT paboThl M TYT e Ha YpOKe no HeobxoauMocTy beceryeTr HHAUBU-
AYaIbHO C Y4CHHKaMH, yKa3biBass Ha UX OUIHOKY M HEIOUETHI.

3aoaua 1

Onpenenuts COMPOTUBJEHWE LM ¥ Hanps-
KEHHE Ha BCEM yuacTke, ecni R = 15 Om, R,=10 H m Q
Om, R, = 14 Om (puc. 139). AMnepMmerp nokasbiBa-
eT3A. (Omeem: R, =200m, U, =60B.) Puc. 139

oI OBt

3aoaua 2

OnpeaenuTs obuiee conpoTHBIICHHE LenH, R}, H & |
ecnt R, =79 0Om, R, =10m R =20m R, |

R,=30m, R, =4 Om (puc. 140).

Hauo: Peurenue: Puc. 140
R, =79 0m R,,-R,
R: =10mMm Ro(nu = R] + R2.3_4‘5; RZ.J.J.S = —_—
Ry=20m Ry +Rys
R4=3OM R2_3=R2+R3=]+2=30M;
Rs=40m Rys=Ri+Rs=3+4=70m;
R, R, .

Rm‘)m:? R2145"—=ﬂ=2,10M;

T Ry + R 347

Roﬁm = R| + R2_3‘4_5 = 7,9 OMm + 2 1 Om =10 Om.
OTBeT: Rygy = 10 OM.

3adaua 3
UeMy paBHO HaNpPAKEHHE HCTOUHHKA TOKA, THTAIOWIETO LEMb, €CH R, = 6 Om,
R,=30m, R, =6 Om (prc. 141)? Amnepmerp noxaseisaer 0,2 A,
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R, |
L=
Puc. 141 Puc. 142
Jano: Pemenne:
R =60mM Usow = Ioow *  Robu-
Ry;=30m . .
Ri=60m | Roow=Ri+ Ry =R +-2 R o 6oms 2MOOM g,
L=02A R +R, 30M+60M
low=1=h3=hL+1.
Uow =" Haiigem /5: no 3akony Oma ]2=%,H0 U,=Us=1- R
2
U,=02A- 60m=12B; 1z=ﬂ=@=o,4A.
R, 30m

CnenoBatensho, /gy =L +1=04A+02A=0,6 A.
U =0,6 A- 8OMm =48 B.

OtBer: Uy =4,8 B.

3adaua 4

Onpenenute CHITY TOKa, NPOXOAALIEro MO KaXIOMY M3 CONPOTHBIICHHUH (pHC.
142), ecnu BonbTMETp NokasbiBaeT 3 B, a CONpOTHBNEHHA COOTBETCTBEHHO PaBHbI
R =10Mm,R,=1,50M,R,=20M,R,=30M,R,=0,2Om.

Hano: Pewenue:
Ry =10m Roow =Ri2+ Rs + Ry
R2=l,50M . .
R = 2"Om R|.2=R| R3=10M 1,50M =0,60M:
R4=30M R|+R1 10M+1,50M
ffi;&zs%M Ry=2R ZOMIOM 15 0u;
_ w7 | R,+R, 20M+30m
1L=2 L=? | Rgu=0,60M+020M+1,20M=20m.
I]=? l4=? U 3B
=9 MosakonyOma: [, =— == — =|5A=/,=[=1,
Is="7 Hy =R “20m 12=h=1h,

Haiinem Toku /,, /,:
Uga=13- Rx=15A" 0,60M=09B.
U U
n=22-998_o9a; =22.09B 46,
R 10m R, 1,50m
Haiinem toku /13, /y:
U3.4=134 R34=1,5A' ],20M=1,8B.
U U
34 183—091\ I,=—-’i=l’8B=0,6A,
R, 20m R, 30m

OtrBer: ,=09A,1,=0,6A,5,=09A,1,=0,6A,/,=15A.

~

3=
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(R, ]

[ R, ] ==

b —— & ]
. "

Puc. 143 Puc. 144

3aoaua 5
Onpenenuts obuiee COMPOTHBIEHUE LIEMH, ecli R

=60M,R,=120m,R,=5Om,
R,=40m, R, =20m, R =4 OmM (puc. 143).

1

Jano: Pewenne:
Ry =60M Rosu=Ri2+ Ry + Rass
R, =120mM . 60OM:-120Mm
R;=50m Rr.z=ll:i R2=6O 120 =40m;
R=40m 1+ R, 60M+120m
ﬁz:igx Rl =.RL+%+%=%+%+%=IOM; R4.5'6=]OM.
e —— '4.5.6 4 t] 6
Rogu =? Ru=40M+50M+10mM=100mMm.
OTBeT: Rysy = 10 OM.

3aoaua 6

OnpeaennThb TOKH, IPOTEKALOLME YEPE3 KAXKI0E U3 CONPOTHUBIICHHI, U Hanpsxe-
HHE Ha K&X/10M COTIPOTHBJICHHH, €clit R, =4 OMm, R, =6 Om, R, = 12 Om, R,=20m
(puic. 144). AMnepmetp nokassiBaer | A.

Hano: Pemenue:

R|=4OM ]|=I4:!2_3=Iz+13.

Ry=6Om Haiinem Iy:

Ry=120m | 1jy=Uy=1,- Ry=1A- 120m=12B;

Ry =2 Om U, 12B

13=lA Z=~1=——=2A'

TS R, 60m

ﬁ;,:, 5:; hi=2A+1A=3A=1=1,

Up=7 Tencps MoxeM HaiiTi HanpsokeHus Uy n Us:

[44=? U4=? U1=1|‘ R|=3A' 4OM=128;
Us=1,- Ry=3A- 20M=6B8B.

0TBeT:1|=3A.U|=128;12=2A,U2=U3=]28;14=3A,U4=GB.

Jlomawnee 3ananue
Moeroputs §16, 17,
[ToaroToBUTHC K KOHTPONBHOM paboTe.

Ypoxk 22
Kontpoabnas pabora

Lens ypoxa:
IMpoBepka 3HaHUH K YMEHHH YHaILHXCA N0 H3YYEHHOH TeMe.



Ypox 22. KoHmponbHaa paboma 251

Xon ypoka
Bapuaut|
1. OnpeaenuTe HanpsKeHHE Ha KOHLAX KENE3HOro NPOBOAHHUKA AHHOM 150 cM 1
AnoIankIo nonepedHoro ceuyexns 0,025 MM2, B koropoM cuna Toka 250 MA, a yaens-

2
Hoe conpotueienne P =0, Om-mm” .(Omgem:U=1,2B.)
M

2. Onpenenure no cxeme (puc. 145) obiee conpoTupneHne 7
JIAHHOTO Y4aCTKa LIENH ¥ CHJTY TOKa B HEPa3BETBJICHHOI YacTH H H o
uenu, ecnu R =2 Om, R, =8 OM, a BonbT™eTp noxasbisaer 8 B.

(Omeem:I1=5A.) o

3. Onpenenure no cxeme (puc. 146) obuee conpoTusieHHe
UENH U TIOKa3akud amMniepMerpa, ecini R, =5 Om, R, = 10 Om,
R.= 15 Om, a BonbT™METD NOKa3kiBacT 60 B.

(Omeem: R, =60Mm,1 =2A.)

4. Onpenenvre JUINHY HUKETMHOBOH NMPOBOMOKH, ECIH NPH HATIPSHKEHUH Ha €€
KkoH1{ax B 45 B cuna Toka pasxa 2,25 A. Inomans nonepeyHoro ceveH s MpoBONOKH

Puc. 145

OMm - MM?
1 MM?, a yIeIbHOE COTIPOTHBIIEHHE P = 0’4T . (Omeem: =50 Mm.)
5. Onipesenure obliee CONPOTHBIIEHHE LIEMH H HANPsDKEHHE HA BCEM YYacTKe,
ecmu R, =4 Om, R, = 3 OM, R, = 6 Om (puc. 147). (Omesem: R, = 6 Om,

Uoslu =12B)

6. Onpencaute 1o cxeme (puc. 148) obuiee compoTuBieHHe uenu, €cnu
R =80M,R,=30M,R,=70m, R,=100m, R, =5 OM. (Omeem: Rosul= 140m.)

7. Yemy paBHO HanpsixeHHe HCTOYHHKA TOKa, MHTatonlero uens (puc. 149), ecnu
R,=30m, R,=2Om, R, =8 OM. AMnepmerp rokasbisaet 0,1 A.

(Omeem: Uosm= 23B)

8. OnpenenuTs CHITY TOKA, MPOXOAALIETO YEPE3 KAKIOE H3 CONPOTHRICHMIA, €CIH
BonbTMETp MokaseiBaeT 4 B (puc. 150). R, =2 Om, R, = 3 Om, R, = 4 Om,
R,=40M,R,=0,80M.(Omeem:1, =0,6 A,1,=0,4A,1,=1,=05A,[,=1A))

L HE HE [
~ ®H — HK®
O— ]
Puc. 146 Puc. 147

Puc. 148 Puc. 149



252 nasea |. /IEKTPUYECKUNE ABJIEHNA

][] |

[k, }
LR ]

Puc. 150 Puc. 151

Bapuanrll
1. Onpeaenute cuTy TOKa, NPOXOALIETO N0 MEAHOMY NMpoBOAY AnHHOH 100 M 1
MIoWansl0 TmonepevyHoro ceuenns 0,5 Mm%, npH Hanpskenun 6,8 B,

OM -mm?
p =001 (Omeem: 1=2A.)
M
2. Onpenenute no cxeme (puc. 151) obiLee conpoTHBaeHNE LIENN U CHITY TOKA B
HEpa3BETBJICHHOM YaCTH LenH, el R =5 OM, R, =10 OM, R, = 30 Om. [Tokazanus
BoJbTMETpa 6 B. (Omsem: Rosm =3 Om, [osux =2A)
3. Onpenenute no cxeme (puc. 152) o6-

llee COMpOTHBIEHHE LENH M NOKa3aHUs _rl R, H r. H . T@,
BOJILTMETPA, €cni R, = 7 OMm, R, = 9 Owm,
R, =8 Om. Toka3anus amnepmetpa 0,1 A. @
(Omeem: UOBU‘= 24B.)

4. W3 xakoro matepuana H3rOTOBNIEH
NPOBOM JUTHHOI | kKM 1 ceueHreM 10 MM?, eciii o HeMy MIeT Tok 3 A, a HanpshkeHUe
Ha koHUax nposoaa 120 B?

OM - MM?
(Omeem: p = 0,4—MN:A—M , HUKEJIUH.)

Puc. 152

5. Onpenenute obliee CONPOTUBIEHHE LIENH N HaNMpAXKEHHE Ha BCEM y4acTKe,
ecnu R, =40m,R,=60m, R, = 150m, R, =4 Om (puc. 153). [Tokasanns amnepmerpa
0,5 A. (Omeem: R05m= 100mM, U, =5B.)

ObLY
6. Onpeaenuth no cxeMe (puc. 154) obuiee CONMpoOTHBAEHHE LENH, €CIH
R, =40M,R,=60M,R,=150M,R, =4 OMm.(Omsem: R, =3,90m.)

OB
7. YeMy paBHO HarnpshKEHHE Ha BCEM yUacTKe Lenu (puc. 155), ecnu R, =3 OMm, R,
=20M,R,=40Mm, R,=100m, R, = 10 Om. AMnepmeTp noxaseiBaer 2 A.
(Omeem: U__ =21B.)

OBl

e

Puc. 153 Puc. 154
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Puc. 155 Puc. 156

8. OnpenenuTs CUITY TOKa, IPOXOIALLETO YePe3 KAXKI0E U3 COMPOTHRIEHHH (PHC.
156), ecnn HanpsxeHue Ha BceM yuacTke pasto 10B, R, =6 Om,R,=120M,R, =6
OM.(Omeem:1,=2/3A,1,=13A,1,=1A))

Ipumeuanue:

Hcnonb3ys naHHbIe 3aa4H, MOXHO COCT2BUTh BAPHAHTBI KOHTPOJILHOM paboThi
060# C0KHOCTH: CIT1abbIM yHaIMMC MOXKHO AaTh 3a%a4u 1, 2, 3; cpeanemy yuye-
HHUKY —3aaaud 4, 5, 6; Haubosee NOArOTOBNEHHLIM — 3a4a4K 6, 7, 8. Bo3aMoxHbI 1
ZIpYrye BapUaHThI,

Pe3depBHBI H YPOK-O0JIHUTYPHHP
Dduzuka B XHBOH npupoae

Lenu ypoxa:
[osTopenne marepnana no Teme «JIEKTPUYECKUE ABJICHHA»; IPOBEPKa 3Ha-
HMU#1, CO06PAZUTENBHOCTH, YMEHHS JIOTHYECKH MBICIIUTB.

Hpasuna uzpvi
— Bonpocs! noabuparorcs no reme «NEKTPUYECKUE ABICHUAN;
— Ypox uaer B 6bICTpOM TeMmIle;
— Bo Bpems ypoka MOXHO NONBL30BaThCA 000 CrIpaBOuHOM JIMTEPATYPOH,
BKJIIOYas yYEOHHK.

Xon ypoxa
Yuurens 3aunTbiBaeT Bonpoc. Urpok, roroBslii K 0TBETY, MOXHKMAET PYKY; nep-
BOMY MOZIHABLIEMY PYKY NPEAOCTABAAETCH CJ10BO. [IpaBHIILHEIH OTBET OLICHHUBAETCA
B | 6ann. YuacTHHKH, HabpaBiHe MeHbLIIe BceX 6alsIoB, BRIOGRIBAIOT W3 UIPHI.
Bonpocbr:
1. Tlornaxusas B TEMHOTE KOILKY CYXO# JIaIOHBIO, MOXHO 3aMETUTB HeGOoNbLIHE
HCKOPKH, BO3HHKAIOLLHE MEXTY PyKOii 1 1iepcThio. Yo 3neck nponcxoant?
2. TIpoBons OMbITHI C 3IEKTPH3aLHEH YEIOBEK, €T0 CTABAT Ha H30MHPOBAHHYIO
ckameeuky. TTouemy.

3. TloueMy y HadNEKTPU30BaHHBIX JTIOAEH BOJIOCH NOAHUMAIOTCS BBEPX?

4. Ecnu mo60oe nposomliee TeNIO, B TOM YHCIIE U YeJI0BEHECKOE, H30MUPOBATL OT
3€eMJIH, TO ET0 MOXKHO 3apAAUTH 40 GoNbLIoro noteHuxana. Tak, ¢ NOMOLIbIO
ICKTPOCTATHYECKOM MALLMHBI TEJIO YEIOBEKa MOXKHO 3apAIUTS JI0 MOTEHLIMA-
J1a B ACCATKH ThICAY BO/LT. OKa3bIBacT JIH MEKTPHHECKUiA 3apa/i, pa3MEILICH-
HBIH B TAKOM CITy4ae Ha TeJle YesIoBeKa, BIHAHUE Ha HEPBHYIO CHCTEMY?

5. Ha nexotopbix pri6okoMOHHaTax KOIMYECHHE PHIObI MPOU3BOAMTCS B IEKTPO-
Kamepax, I7ie ABUraeTcs KoHBeiiep C pbiGoii, 3apsiKeHHO# MONOKHUTENBHBIM
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3apaoM. B anexTpokamepe sxe HMEIOTCA MEKTPOALI, 3apsAXKEHHbIE OTPHLA-
TenbHO. [loyeMy Kon4eHHe TaKMM METOAOM NPOMCXOAMT B JIECATKH pa3 OsIc-
Tpce, YeM 6e3 anexTpuyeckoro nons?

KaxkoBa (np1Oa13HTeNbHO) 3IEKTPOEMKOCT YeoBeka?

IanbBany caenan cnenyouwii onbiT. CoeAMHUB ABE MPOBOJNOKH U3 Pa3iny-
HbIX METAJIJIOB, OH KOHLIOM OJJHOH M3 HUX KacaJICA JIafKH CBEXenpenapupo-
BAHHOM NIATYLIKH, 2 KOHIOM JPYTOi — MOACHHYHBIX HEPBOB; MPH 3TOM MYC-
KyJNbl JIaNKH CyAOPOXHO cokpamanics. Kak Bbl 00bscHuTE 3TO ABNEHHE?

[ToueMy ranbBaHOMETP NMOKA3bIBAET HAUTMYHME TOKA, €CIIH K €ro 3aXHMaM
NPHUCOESHNHUTD CTATBHYIO M ATIOMHHHEBYIO NPOBOJIOKH, BTOPbIE KOHL{bI KO-
TOPbIX BOTKHYTH B JIIMOH WJIH CBEXee A0I0oko?

l'loquy HECHEMHBIC NPOTE3bI 3}’608 HEJIb3s U3roTaBJIHBATh H3 Pa3sHbIX MC-

TaJIJIOB, HAaNiPHMEP, KOPOHKH WX nepeaHue 3yObl U3 30JI10Ta, a 3aHUE — U3
HepxaBeromei cranu?

10.Ipu nposepke kauecTsa 6aTapeiku oT kapMaHHOTo HOHapHKa WHOTAA NPH-

KacatoTCA A3bIKOM K META/LTHUECKHM IUTacTHHAM. Ecin A3bIK ouryiaer rops-
KOBaTbIA NPUBKYC, To OaTapeiika xopoiuas. [ToueMy xe 3neKTpuuecTBoO Hara-
peiKH ropLKOBaTO Ha BKYC?

11.B kneTkax, TKaHAX ¥ OpraHax *KMBOTHBIX M PACTEHHI MEXY OTACTLHBIMU MX

Y4aCTKaMH BO3ZHHKACT ONPEACICHHAA Pa3HOCTb MOTEHLNAJIOB, TAK Ha3bIBaeC-
MbIC 6"03HCKIPOHOTCHHH3JIH, KOTOPBIC CBA3aHbI C MIPOLECCCAMH oOMeHa B
OpraHH3MeE. KaxoBa Bemnunna 6uonoreHianos?

12.Kaxux pbi6 Ha3bIBAIOT )KHBBIMH d/1eKTpocTaHuuaMH? Kak Beuko Hanpsoke-

HHE, CO3AaBacMoe UMH?

13.[lnemena, XuBYILHE MO OTAANECHHBIM NPUTOKAM HOXKHOAMEPHUKAHCKMX PEK

Amazoniki, OpHHOKO H JIpYTHX, B MecTax Gpoia y kax/aoro Gepera aepxar Ha
NpuBA3M Jlowanei. Koraa Kro-1o xouer nepenpaBHTLCs Ha MPOTHBOMONOXKHBIH
Geper, To oH BHauasie FORHT nepex coboii owans (HO He eaeT Ha Heit!), a cam
MJICT cNesioM 3a stowanbio. O6paTHelii myTs OH MPOAEIBIBACT TAKKUM 3Ke 00pa-
30M. UeM 06BsCHAETCS STOT BecbMa CBOeoGpasHbIii cnoco6 nepenpapsi?

14.Mopckue MHHOTH BCETa IPHXOLAT B BO36YXAEHHUE OT OAHOTO IPUCYTCTBHA

B BOJIC MHHHMAJIbHOTO KOJIHYECTBA XHMHUYECKHX BELLECTB, BbIAENAEMBIX Phi-
Gamu, KoTOpBIMH OHH nHTatOTCA. HO TONBKO OAHOI XHMHUECKO# YyBCTBH-
TEJbHOCTH HEAOCTATOYHO JUIA 3aXBaTa A00bIYH, €CITH, KOHEYHO, MUHOTH He
HaTKHYTCs Ha Hee cay4arHo. Mx m1a3a HacToNbKko aTpoQHUpPOBaHEL, YTO HE
MOryT NPUHOCHTD KaKy10-T160 none3y B nanHoM ciry4ae. Kakum xe o6pa-
30M MHHOTa MOXET MOHMAaTh CBOIO XKepTBY?

15.®panknny roBopui, YTO paspsfioM dNEKTPHUECTBA OT BaTapeH OH He MOT

yOHUTbL MOKpYIO KPBICY, B TO BPEMS Kak CyXas KpbiCa MTHOBEHHO 1Oru6 or
TaKoro xe pa3psna. Yem 3to obbacusercs?

16.Ilouemy B CHIPBIX MOMELLUEHHAX BO3MOXHO MIOPAKEHHE YEIOBEKA IICKTPH-

YECKHM TOKOM JjaXke B CNly4ae, €CJIH OH IPUKOCHETCS K CTEKNISHHOMY 6ario-
HY JIEKTPHUYCCKOH TaMNOYKH?

17.Kakoe MUHMMaNbHOE HanNpsHXeHNE BLI3bIBAET MOPAXKEHHE YETOBEKA INEKT-

PHUYECKUM TOKOM C THXKENbIM HCXOA0M?
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18.0T1 yero 3aBUCHT GHONOrMYECKOE ACHCTBHE U KaKOH BEMMUMHBI TOK MOKET
BBI3BaTh CMEPTENbHBIIH HeX0n?

- 19.Kakue n3mMeHeHHs BLI3LIBAET TOK B TejE YenoBeka?

20.TTouemy cryyaiiHoe POXOXKACHHUE TOKA Yepe3 ABE GIM3KO pacoNOXeHHBIE
TOYKH TeJIa, HANPUMEP Ba Nalblia OJHOM U TOH e PyKH, OLLYLIAETE TOJIBKO
3THMMH NajklaMH, HO U BCEit HEpBHOM CHCTEMOIT YeoBeka?

21.TloueMy OMacHO KacaTbCA MauT BLICOKOTO HATIPSXKEHHS!, BEAb [IPOBOJA C TO-
KOM OTZE/ICHBI OT LIebIMU TUPISHAaMH H301ATOPOB?

22.TTouemy BO6IM3HU TOro MecTa, rae 060pBaHHbIH NPOBO BLICOKOTO HAMpsiKe-
HUA COTIPHKACAETCA C JIEH, PEKOMEHLYETCS CTOAThL HAa OAHOMH Hore?

23.fToueMy onacHO BO BpeMs rpo3bl CTOATH B Tosmne?

24.Monuus vallle yaapseT B AepPeBbs ¢ MYy6OKO MPOHHUKAIOIUMMHU B NOYBY KOP-
Hamu. [louemy?

25.IToueMy u3 Bcex AepeBbeB uallie BCEro MOJIHUEH nopaxkaetcs 1y6?

26.BayTpH CTBONA MM CHAPYXKH €T0 NMPOXOAUT NEKTPHUCCKHH TOK NPH yaape
MOJIHKH B COCHY?

27.IToueMy B sleCy MONHHA Hallle paclUeTUIAeT JIHCTBEHHBIC AEPEBbs H 3HAUH-
TCJILHO PEXKe NMOpaXKaeT XBOHHbIE?

28.ITouemy MONHHS, IPOXOAALLAs HEPES ACPEBO, MOXKET OTKIOHHTLCS M ITPOHTH
4epes YeNoBEKa, CTOALEro Bo3nie AepeBa’?

29.MHOTroBEKOBO# OMBIT MOKA3bIBAET, YTO MOJTHHA YaLllE BCETO YIapsAET B BbICO-
KHE JIMCTBEHHbIE IEPEBbA, [MIaBHBIM 00pa3oM B OAHHOKO cTosiuue. Takue
JIEPEBbS ABAAIOTCA 115 aTMOCHEPHOr0 IEKTPHUECTBA XOPOLIHMH IPOBO-
HukaMmu. [loyeMy ke uyeltoBeka, 3aCTHTHYTOIO Ipo30if, NpenynpexaalorT,
4TOGEI OH He CKpbIBaJICA oA AepeBbAMu? [ToueMy rppoMOOTBOJ] OTBOAHNT OT
4eNoBEKa MOJTHHIO, a IepeBo, HaobopoT, cnocodcTByeT yaapy?

30.ITouemy nTHLB! 6e3HAKA3aHHO CAZIATCA HAa MPOBOJA BLICOKOBOJIBTHO! nepe-
naun?

31.BuiBaroT ciy4aH, Koraa NTHLYY, CHAALLYIO Ha IPOBOJIC JIMHHH JIEKTponepeaa-
4y, yousaeT TokoM. I1pH Kakux 0OCTOATENBCTBAX 3TO MOXKET MPOH30HTH?

32.Tlouemy NTHLBI CAETAIOT C IPOBOAA BHICOKOTO HANPSHKEHHS, KOTAa BIUTFOHAKOT
TOK?

33.Meauunxckuit npubop Ans usenedeHUs HeGeppoOMarHUTHBIX METaJLIHYeEC-
KHX OITHJIOK U3 I71a3a NpeCTaBisieT CoO0i CUIIbHBII INeKTPOMArHMT, HTac-
Mblif nepeMeHHbIM TOKOM. KakoB KoymkeH ObITh rpaduK 3aBUCHMOCTH CHIIB
TOKa, TMTAIOLIETO JIEKTPOMArHHT, OT BPEMEHH, 4To6bl NpHOOp OTBEUA CBO-
eMy Ha3HaueHH10?

34.TMucarens B. JKuTkoB pacckasbiBaeT o TakoM ciryyae: «ORHaXIBI B Havasie
neTa A exan BepXxoM no#moii pexn. Hebo 6110 ogero Tyyamu, cobupanach
rposa. Ml BapyT s yBHAEN, 4TO KOHYHKH YLIEH JIOIaAN Havasii CBETUThCA. Ceit-
4ac e Hall HUMH 06pasoBanuchk GYATO y4KH rory60BaToOro OrHs C HESICHbI-
MH ouepTaHHIMH. OrOHbKH 3TH TOYHO CTPYMIIHCh. 3aTeM CTPYH CBETa nobe-
*ajM Mo rpHBeE JIOWAAH H Mo ee ronose. Bee aTo npogomkanoce He Gonee
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MUHYTBL. X/IbiHY/ JOKAMK, ¥ YAMBHTEIbHBIC OTHH HCUE3IH». OOBbACHUTE 3TO
SIBIIEHHE PHPOABL.

35.Kaxue oprabl 4€JI0BE4ECKOTO Tesla CO3AaI0T BOKPYT ce0st MaruuTHoe nose?
36.I1pu noMoui MarHuTa He TONILKO 000ralllatoT XEJIE3HY IO PYAY, HO M ouMLIa-

0T CEMEHA KYJIETYPHBIX pacTeHu# 0T copHsaKkoB. Kak 310 nenaerca?

37.PearupyIoT 11 >KHBOTHBIE HA MArHHUTHOE none?
38.Kak uU3BeCTHO, JICTy4YHe MbIILM OPHEHTHPYIOTCS B MPOCTPAHCTBE MOCPEA-

CTBOM YJIbTPa3BYKOBBIX CUTHaIOB. Kakux Bbl 3HaeTe KUBOTHBIX, KOTOpbIE
OpHUECHTHPOBANIMCH Obl B MPOCTPAHCTBE C MOMOLUBIO ICKTPOMArHUTHBIX
BOJIH?

OrBeThl

1.

[Mpu nornaskMBaHWM KOLLKKM MPOMCXOAUT IMEKTPH3ALHA PYKH € Nocnenylo-
1LIMM HCKPOBBIM Pa3psaoM.

B otom CJ1y4ya€ BCE 3apsaabl OCTAOTCA B T€JIC, HE CTEKAIOT B 3€MJIIO.

Bosnocel JNECKTPHUIYHOTCA OOAHOUMCHHBIM 34psaoM. Kak U3BCCTHO, OOHO-
HWMEHHBIE 3apsAbl OTTAIKHBAIOTCA, MOITOMY BOJIOCHI, noao6HO JIUCTOUKAM
6yMa)KHOF0 CyJITaHa, pacXoaATCA BO BCE CTOPOHBI.

Yenoscueckoe Teno — NpoBOAHUK ieKTpHuccTBa. Eciu ero uzonuposars ot
3CMJIH M 3apSaNTD, TO 3apAJ pacnosiaraeTcs HCKIIOYUTEIBHO 110 MOBEPXHOC-
TH TeJla, NO3TOMY 3apsDKeHHe 10 CPaBHUTE/ILHO BBICOKOIO MOTEHUMaNa He
BITMSIET Ha HEPBHYIO CUCTEMY, TaK KaK HEPBHbIE BONIOKHA HAXOAATCS MOJ KO-
xeil. BnusiHye anekTpUyuecKoro 3apsaaa Ha HEPBHYO CUCTEMY CKa3bIBaeTCs B
MOMEHT pa3psja, p1 KOTOPOM MPOUCXOANT NepepacnpelesicHHe 3apaaos
Ha Tene. JTo nepepacnpeneeHue npeacTaBnseT co0oi KpaTKOBPEMEHHBDIH
INEKTPHUECKHH TOK, IPOXOASAILHMH HE MO IOBEPXHOCTH, a BHYTPH OpraHn3ma.

YacTHLib! 1bIMa HHTEHCHBHEE OCE/IAIOT Ha JNIEKTPH30BaHHOMH pbiOe, NPUTATH-
BasChb K Hel. MHTeHCHBHOCTB OCceAaHHs YyacTHLL AbIMa Ha pblbe (MHTEHCHB-
HOCTb KOMMYEHHS) e1Le 00IbILE BO3PACTAET, KOTAa IbIM IPOXOUT YEpe3 OTPH-
LaTEJIbHO 3apsHXKEHHbIE INEKTPOABI, 3aPSXKAACH [IPH ITOM 3apAIOM, IPOTHBO-
NOJIO’KHBIM 3apsAay poiOhI.

Ecnu nonoxxeHue uenoBeka TakoBO, YTO €T0 TEJIO HAXOAUTCS B COCEACTBE C
3a3CMJICHHBIM MPOBOAHHKOM (YHANEHO, HaNpUMep, OT CTEH KOMHATbI), TO
3NCKTPOEMKOCTB €r0 paBHa NpHOAH3UTENBHO 30CM. DTO 3HAYMT, YTO IJICKT-
POEMKOCTh 4EJI0BEYECKOTO TENIa MPH YKa3aHHBIX YCIOBUAX PaBHA EMKOCTH
wapooOpa3Horo nposoAHUKa paauyca 30 cM.

JlBa MeTanna 1 xHAKOCTD JIANKH COCTABJISIOT rajlbBaHU4eCKH deMeHT. Tok,
BO3HHKAIOLLMH NPH 3aMbIKAHHH LICTIH, Pa3ApaXkaeT HEPBHbIE OKOHUAHHA JIsi-
TYLLKH.

Kucnora, coaepxaluascs B 1MMoHe UnH 16510Ke, 1 ABE pa3HOPOAHbIE MPOBO-
JIoKH 06pa3yloT cBoeoOpa3HbIii rajibBAHHUECKHH IITIEMEHT.

Ilpu Takux npotesax Mex /1y ABYMs METa;1JIaMi BOHMKAET Pa3HOCTb MOTEH-
uuasos. Mcrannuyeckue 3yOsl MoryT o6pa3oBarh HebGobLuyto GaTapeiiky,
ABJIAIOLLYFOCS] HCTOYHHKOM TOKa ¢ cuiiok ot 5 1o 100 MkA. Paspsasl 3Toro
€naboro TOka BbI3bIBAIOT BO PTY HEMPHATHEIE OLLYLICHUS.
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10. CitoHa 4yenoBeka COACPHKHUT B HE3HAYNTENLHOM KOJMYECTBE Pa3/MyHbIE
OpraHH4eCKHe COMH (HaTpus, Kajus, KaabUua u ap.). Korna uepes cmony
TIPOXOHT JIEKTPHUECKHH TOK, 3TH CONIH MOABEPTAIOTCA JIEKTPOIH3Y, Ha M10-
mocax 6aTapeKu BbLAETAIOTCA MX COCTaBHBIE YACTH M A3BIK OLLYLIAET ropb-
KOBAaTbli PUBKYC.

11. 31n 61o3NneKTpOnoTeHUMANEI 0O4eHs Manbl. HanpsxkeHue ux xonebnercs ot
HECKOJIbKMX MHKPOROJIBT 110 AECATKOB MHJLUTHBOJBT. J[J1s perucTpaumny Takux
HOTEHLHAJIOB, H3MEHSIOILMXCS BO BPEMEHH, TpeOYIOTCA OYEHb YYBCTBUTE b~
Hble pUGOPBI, No3BonsiolMe Ge3 HCKaXKeHHS PErHCTPUPOBaTh GHOTOKH
’KHBO#H TKaHH.

12. CaMBbIMH H3BECTHBIMH JIEKTPUYECKUMH PbI6aMH SBIAIOTCA EKTPHYECKHUIA
YTOpb, 3EKTPHUECKUH CKAT M NIEKTPHUECKHi COM. Y 3THX pHIG MMEIOTCA
CrielMaJIbHEIE OPraHbl A1 HAKOIUIEHHS IeKTpHUYecKoH 3Hepruu. Heboib-
11Me HaNPHKESHHA, BOSHHKAIOLIHE B OOBIYHBIX MBILIEYHBIX BOJIOKHAX, CYM-
MHPYIOTCH 371€ch b1aronaps nocneaoBaTeNbHOMY BKIIOYEHHIO MHOXKECTBA
OT/E/BHBIX 3/IEMEHTOB, KOTOpBIE HEPBAMH, KaK IPOBOAHHKAMM, COCAHHEHBI
B JuHHHbIE 6arapen. Tak, y aneKkTpuyeckoro yrps, OOHTaIoLIEro B BoAax Tpo-
nuyeckod AMEpPHKH, HACUMTHIBAETCA 1O 8 THICAY IUIACTHHOK, OTAEIECHHBIX
OJIHA OT APYTOH CTYAECHHUCTHIM BelilecTBOM. K kax10#t nnacTHHKE MOAXOAUT
HEPB, HAYIIHHA OT CIHHHOro Mo3ra. C TOUKH 3peHHs GH3HKH 3TH PHUCROCO6-
JIEHUs NPEACTARIIAIOT CBOETO POia CUCTEMY KOHIEHCATOPOB GOJIBLIOH €MKO-
CTH. Yropb, HaKarIMBas JEKTPHYECKYHO SHEPIHIO B ITHX KOHAEHCATOpaxX H
T0 CBOEMY YCMOTPEHHIO pa3pskas ee Yepes Tello, NPHKacalolieeca K HeMy,
NPOH3BOAUT IEKTPHIECKHE YAAPHI, YPE3BbIYAHHO UYBCTBUTENBHBIE JUIA Ye-
JI0BEKA M CMEPTENbHBIE 111 MEJIKUX JKHBOTHBLIX. Y KPYITHOrO, IOJIrO He pasps-
HAIOLLErOCA Yrps HaNpsKeHHE MEKTPUUECKOro Toka B MOMEHT yaapa Mo-
et pocturars 800 B. OObIYHO Jke OHO HECKOIBKO MEHBLIIE,

Cpenn Apyrux aneKTpudeckux prib 0co6eHHO BBIAENAETCA CKaT TOpMeE/0, KO-
TOpbIit BCTpeuaeTcs B ATianTuueckoM, Muauiickom u Txom okeaHax. Pa3-
Mepbl TOPNEAO AOCTUTAIOT ABYX METPOB, a €T0 dIIEKTPHYECKHE OPTraHbl CO-
CTOAT U3 HECKONBKMX COT MnactuHoK. Topneno cnoco6eH B TeueHue 10-16 ¢
Jasats 10 150 pa3psiios B cexyHy, no 80 B kaxaplil. DiaexTpuuecKHe opraHbl
KPYIHBIX TOPIENO0 pa3BHBAIOT HanpshxeHUe 10 220 B,

Y 371eKTpHYECKOro coMa, AaIoLLero paspsisi 1o 360 B, anexrpuueckuii opran
pacnonaraeTcs TOHKMM CII0€M IOJ, KOXEH 110 BCEMY TYJIOBHILLY.
XapakTepHas 0cOOEHHOCTD PBIG, IMEIOLINX EKTPUUECKHE OPraHbl,—~ HX Ma-
J1as BOCIIPHMMYHBOCTD K JCHCTBHIO 3NeKTpHueckoro Toka. Tak, Hanpumep,
3NeKTpUUECKHii yrops 6e3 Bpena Juis cebs nepeHoCHT Harpsbkenue 220 B.

13. B pexax cesepo-BocTouHo# yactd FOxHoOH AMepHkH oOuTaeT camas Moti-
Hasl M3 BCEX U3BECTHBIX 3IEKTPHUECKHUX PbIO — dnieKTpHYeckuii yropb. [Toutn
JBYXMETPOBEIE PEIObI 3aCTaBIIAIOT MPLIFHYTh CTPENIKy BonbTMeTpa 10 S50 B u
NPOU3BOMIAT JOCTATOYHO TOKA, YTOObI MOJIII0KHHBI CTOBATTHBIX JIaMAOYEK
BCTBIXHYJIH, KaK /IEKTpHYecKas peKiaMa.

Io 37o0ii NpUuKHE NIEMEHa, XXHUBYILUKE MO IPUTOKAM ITHX PEK, B MecTax Gpo-
J1a, TaM, [A€ BOAUTCA MHOTO YIEKTPHUECKHX YTPeH, YCTpauBaloT Nepenpany ¢
TIOMOILBIO JI0IaEH. DNEKTPHYECKHE YTPH pa3paxaloT CBoM GaTapeu o HorH

9 B. A. Boakos, 9 x1.
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nowanei ¥ He yCIEBAKOT NEPE3APSAUTH 3TO OPYKHE, TaK YTO JIHOAH NEPEXo-
JAT peKy HEBPEAMMBIMH.

14. Mopckast MuHOra B BO30Y»XIE€HHOM COCTOSHHH M3JTy4aeT KOPOTKHE NeKT-
pHUecKHe UMITYALChI. Kaxiblit Tako# HMIY/IbC NPEACTARNIAET CODOH 3MeKT-
PHYECKHIT TOK, KOTOPBIii H3 OAHOM YacTH TeJla MHHOTH Y€pe3 BOAY MOnajsact
B pyryto. MHHOra BOCIpHHHMAET M00bIc H3MEHEHHS IIOCTIAHHOTO €10 UM-
nysbca. OGbIYHO TaKOe U3MEHEHHE 03HAYAeT, YTO He Jasnee YeM CAaHTHMETpPax
B IECATH OT I'OJI0BBI HAXOIMTCS KaKOH-TO 00bEKT, OTIIHYAIOLIETOCs [0 CBOEH
3MEKTPHUUECKO#H MPOBOAUMOCTH OT BOABI. YacTo 3TOT 0OBEKT OKa3blBACTCA
pbi00#t, K KOTOPO# MHHOTa TYT k€ NpHCachIBAaeTC OECHETIOCTHBIM PTOM H
HauMHAaeT «POCBEPIIUBATL» OTBEPCTHE, 10OMPAsCh 10 KPOBH.

15.9nexTpryecKkuit TOK MPOXOIHA MO BIAXKHOI MIIEHKE MOBEPXHOCTH TENa U He
NPOHUKAN BHYTPb OPraH13Ma, I03TOMY KpbICa OCTaBalach HEBPEAUMO.

16.CtexnaHHbIH GanIOH NIEKTPUUECKOH JTaMIOYKH, MOKPBIThIA CIOEM Brar,
NPOBOAMT JEKTPHUYECKHUIT TOK, KOTOPBIH NPH ONpPEIEIEHHBIX YCTOBHAX MO-
€T BbI3BaTh NOPAXKEHHE YEJIOBEKA.

17.[TopaxkeHHE TOKOM C TSKENBIM HCXOAOM BO3MOXHO NPH HANPSHKEHHUH, Hauu-
Has npubnusutensro ¢ 30 B.

18.Buonoruueckoe aeficTBHE TOKA 3aBUCHT OT BETMYHHBI TOKA, TPOTEKAIOLIEN0
no opranusMy nocrpaznasuiero. Tok B 0,025 A BbI3biBacT NPOXOASALLMIA Mapa-
a4, atok BO,] A n6onee cmepTeneH.

19.Tok, npoxozs uepes TENO YeaoBeKa, BOACHCTBYET Ha LICHTPANIBHYIO U NEPH-
(deprueckyio HepBHbIE CHCTEMBI, BBI3bIBass HapylueHKue paboTsi cepaua
JbIXaHHS.

20. M3 Bcex TkaHei, COCTaBAAIOLINX TENC, HAMMEHbLIEH NTPOBOINMOCTBIO 061a-
JAl0T HapyXHble CIIOH KOXH, HauOombLel — HEPBHbIE BOJTOKHA, 1103TOMY
INCKTPHHECKH It TOK B TENE NPOXOAUT G0MbLIEH YaCTbEO MO HEPBHBIM BOJIOK-
HaM H 3THM CaMbIM OKa3bIBacT BO3JEHCTBHE Ha BCIO HEPBHYIO CHCTCMY.

21.MineanpHbix H30NATOPOB He cyuiecTByeT. Jaxe dpapdop, U3 KOToporo cuena-
Hbl BLICOKOBOJIBTHBIE H30JISITOPbI, MEHAET CBOH CBOMCTBA B 3aBUCUMOCTH OT
noroasl. Crierka 3ansineHHas 1 yBlaXHeHHas OBCPXHOCTb H301STOpa Clly-
YHT NPOBOJHUKOM TOKa. EC/IM y4ecTh, 4To 10 NPOBOAaM MAET TOK BBICOKOTO
HanNpsbKeHHs, TO yTeYKa ero, Aaxe HebonblIas, OyIeT onacHa AMs KH3HU
YesoBeKa.

22.B6a#31 060pBaHHOTrO NPOBOJA, CONMPUKACAIOLIETOCS C 3eMIIeH, BO3HHKACT
HCOIHOPOAHOE ICKTpHYecKoe none. Ecau yenoBek cTaHeT ABYMst HOFaMM
Ha 3eMJ110 BOJIM3H TaKoro NPoBOJa, TO MOTEHLHAIbI B COOTBETCTBYHOLUMX TOY-
Kax 3eMIu Oyly T HCONMHAKOBBIMM U, CIIEAOBATE/ILHO, BOSHHKAET TOK, IIPOXO-
AauMi yepes Teno venoseka. Cuna Toka OyaeT Tem Gonbluei, yem Oonce
HEOIHOPOAHOE M0JI€ Y YEM LIIMPE PACCTABUT HOTW uesioBek. TOK npakTuyec-
KU OyIeT OTCYTCTBOBATD, €CJIM UeJIOBEK CTOUT Ha OAHOI HOTe.

23.Bo BPEMS I'pO3bl ONTACHO CTOATH B TOJINE [NTOTOMY, YTO MapPhl, BbIACTAIOWIHECS
TIPHA AbIXaHUH noae, YBCJIIHYHUBAIOT JJICKTPOIIPOBOAHOCTD BO34YXa.

24.[1epeBbs ¢ KOPHAMH, IPOHHKAIOLIMMHE B INTyGOKHE BOLOHOCHbIE CJIOH MOYBbI,
JIy4L11€ COSAMHEHBI C 3eMJIEH H TT03TOMY Ha HHX IO BIIMSHNEM HadJIEKTPH30-
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BaHHbIX 00/1aKOB HAKATUTHBAIOTCA MIPHTEKAIOLME U3 3eMJTH 3HAYUTENLHBIE 3a-
PsILI IEKTPHYECTBA, HMEIOLIHE 3HAK, TPOTHBOMOJIOXKHSBIH 3HaKY 3apana 06-
J13KOB.

25.bnaroaaps riy6oko yXOAALIMM B [I04BY KOPHSAM Ay0 XOpOLLO 3a3eMIIEH, No-
3TOMY OH Hallle TopaXKaeTcst MOJTHHEIH.

26.2neKTpUYECKHIT TOK IPOXOAUT B OCHOBHOM MEXIY KOPOii M APEBECHHOI CO-
CHBI, TO €CTb 10 TEM MECTaM, IJIe KOHLUEHTpHpPYeTcA GolblIe BCEro COKOB
JIepeBa, XOPOILO NPOBOAALIHX IAEKTPHYECTEO.

27.CTBON CMOJIHCTOTO JIEpeEBa, HAIPUMEP COCHBI, HMEET 3HAUMTENBHO Oonbluee
CONPOTHUBJIEHHE, YeM KOPa H IOAKOPKOBBIi c10. [1o3TOMY B COCHE 2MeKTpH-
4ECKHH TOK MOJTHMH NPOXOAMT NPEUMYLIECTBEHHO 110 HAPYKHBIM CJIOSIM, HE
NpoHMKas BHYTpb. ECliH xke MoJIHHA yapseT B IMCTBEHHOE JEPEBO, TO TOK
MPOTEKAET BHYTPH €ro. B apeBecHHe 3THX AEPEBLEB COACPKHTCA MHOIO
cOKa, KOTOPBIH 3aKUINIaeT Mo/ ACHCTBUEM AeKTprueckoro Toka. O6pa3zosas-
HIKECA NApPBI Pa3PhIBAIOT AEPEBO.

28.2nexTpuHecK i TOK NPOXOANT NPEHMYHIECTBEHHO 1O Y4aCTKY UEMH C MEHb-
1IMM conpoTtHBaeHueM. Eciu Teno yenoBeka OKaXeTcs Ty4iiiM NPOBOAHM-
KOM, TO JIEKTPHYECKHH TOK NPOHIET Yepe3 HEero, a He Yepes ACpPeBo.

29.B obGueM ciyuae rpoMOOTBOJA OTBOAMT MONHHIO, HO HH B KOEM Cilydae

HENb3% AyMaTh, YTO €CJIM CTaTh BO BPEMS Ipo3bl MOA IPOMOOTBO/, TO OH
BCer/a 3allMTHT OT yaapa MonHuu. Ecniy Bbl GyzeTe cTosTh naxke Ha Hebob-
IIOM PacCTOSHUH OT FPOMOOTBO/A, TO B BAIlUEM Tejle B MOMEHT yaapa MoJl-
HUH 00pasyeTcs MHAYLMPOBAHHBIH 3apsi, MEXIY HUM U 3apAHI0M IPOMOOT-
BOJ1a JIETKO MOMKET NIPOH30HTH pa3psA B BUAE HCKPHI.
Bce 31 cooGpaxkeH!s IPUMEHUMBI M K BEICOKHM OJMHOKO CTOALIHM Jepe-
BbAM. Ecnu BbI cTOMTE B CTENH Ha pacCTOAHMH IECATKOB METPOB OT OAHHOKO
CTOAILETO JIEpeBa, TO BhI JIyllle 3aUIMIIEHBI OT yAapa MOHHUH, YEM B TOM
city4ae, ecii 661 iepeBa He Gbu10. Ecii jke uenoBek HaXoAMTCs BO3JE Iepesa,
TO MOXET CITY4UTBCS, YTO MOJIHHSL B HEKOTOPBIX ClTy4asix BbiGepeT cebe nyThb
4epes TeNO Yen0BeKa, MOCKONBbKY OHO NpPEACTaBIAeT coboit TaKko# xe mpo-
BOJIHMK, KaK H IEPEBO.

30.Teno cuasiueit Ha MPOBOJE NTHLIBI PEACTABNAET COG0I0 OTBETBJICHHE LIEMH,
BKJIIOYEHHOE MAapaiIC/IbHO Y4acTKy IIPOBOAHUKA MEKY JTAIKaMH NITULLBL.
Ipu napannensHOM COEIMHEHHH BYX YUaCTKOB LIEITH BETHUMHA TOKOB B HHX
o6paTHO NpoNopiLHOHaNEHA COMPOTHRIIEHHIO. CONPOTHBIEHHE Te/a NTHILbI
OTPOMHO N0 CPABHEHHIO C COMPOTHBIIEHHEM HEOOBILIOH JUTHHBI MPOBOAHH-
Ka, N0O3TOMY BEJIMYHHA TOKA B TCJIC NTHLIbI HHYTOXHA H 663Bp611Ha. Cneuyer
D06aBHTD €11ie, YTO PasHOCTD IMOTEHIHAIOB HA Y4aCTKE MEX Y HOraMH TITH-
LbI Masna.

31L.ITTuup! yawe Bcero rHGHYT B TeX CITy4asx, KOTAa OHU, CHAA HA TPOBOAC IHHHH
MIEKTpOTIEpEeayH, KacaloTcs cTonba KpbUIOM, XBOCTOM HITH KITHOBOM, TO €CTh
COEIMHAIOTCA C 3eMJIEHA.

32.I1pu BKIIIOUEHHH BLICOKOTO HANPSHKEHMSA Ha NEPBAX MITHUBI BO3HUKAET CTaTH-
4eCKHH dMEKTPHUECKHii 3apsl, M3-33 HATHYHMA KOTOPOTO MEPh ITTHLILI PACXO-
IATCA, KaK PaCXOAATCA KMCTH GyMaXKHOTO Cy/ITaHa, COCAHHEHHOTO C A1EKTPO-



260

Inasa |. ANEKTPNYECKWNE ABNIEHUSA

CTaTHYeCcKOH MalIMHOM. DTO AefiCTBME CTaTHUECKOrO 3apsaaa U nobyxaaer
NTHLLY CIETETH C MPOBOAR.

33.Cuna, neficTByiomias Ha METATHYECKHE OMHIIKH, BO3HUKAET BCIEACTBHE NO-

ABJICHHA B HUX HHAYKLUHMOHHBIX TOKOB NPY W3MEHEHHUH MarHUTHOrO MO
anekTpoMarnura. Ilpy HapacTaHW# TOKOB B IEKTPOMArHHUTeE OMUIKH B COOT-
BETCTBHMH C npaBuUnoM JIeHua OyayT BbITaIKHBAaTbCA U3 MO, a IPH yGbIBa-
HUY TOKA — IPUTATHBATECS K HEMY, TO3TOMY TOK B 3IEKTPOMATHHUTE I0/DKEH
MEUIEHHO HapacTark, a 3aTeM ObICTPO CafaTh A0 HyJs.

34.0nucannOE ABNCHHE HOCHT HA3BAHHE «OTHU DJIbMa». DTO OYEHb PELKOE AB-

nenue npuponsl. Ha octpusx, Ha cron6ax orpaa, HHOTAA axe Ha rosoBax
Joaei nossAeTCs roy6oBarblii CBET. ITO THXHIA pa3pAl — ABMKEHHE 3/IEKT-
PHYECKHX 3apANO0B B BO3IyXe MPH aTMOC(HepPHOM JaBIEHHH H BLICOKOM Ha-
NPSOKEHHH. '

35.YcranoBneHo, 4To B0 BO30YXKIaEMOro HepBa IPUMEPHO 3a NATh ICCATH-

THICAYHBIX CEKYH[bl 0 Nepefayd Bo30YKACHHs o0pa3yeTcs MarHMTHOE
none. [To-BHAMMOMY, B MOMEHT pasfipaxeHHs MOJIEKYIIbl, HECYILHE Ha cebe
3apsl, KAKHM-TO 06Pa3OM HIMEHAIOT CBOE MOJIOXKEHHE B IPOCTPAHCTBE, 110~
3BOJIAS IPOWTH MO HEPBY BOJIHE BO30Y>KaeHUs. IMeHHO 3To nepeMelleHue
MOJIEKY/l, BEPOATHO, H ABNAECTCA NPUYHHONH BO3HHKHOBEHMS MAarHHTHOIO
non.

36. 151 TOrO 4TOGEI O4MCTHTH CEMEHA OT COPHAKOB, HYXKHO METAILTUYECKHIA ITOPO-

LIOK MepeMeLlaTh C CEMEHaMH H TIOAHECTH MarHuT. K Maruuty npununter
GONbIIHHCTRO COPHAKOB, a CEMEHA KyJBTYPHBIX PACTEHHI| OCTaHYTCSA Ha MEC-
Te. OKa3biBaeTcs, TO NOBEPXHOCTL CEMSAH KIIEBEPA, JIOLEPHD] U APYTHX KYJTb-
Typ [M1aiKas, 8 CeMEHa 60NbLIMHCTBA COPHAKOB HMEIOT LIEPOXOBATYIO IOBEPX-
HOCTb. MeTaninueckuii nopoLLIOK IErko NPUKPEIIIAETCS K LIEPOXOBATOH Mo-
BEPXHOCTH CCMSAH COPHAKOB M BMECTE C HUMH NPUTATHBACTCA K MArHUTY.

37.MHorue yyeHble yTBEPKAAIOT, YTO Y XMBOTHBIX CyIECTBYET ClIELIHANbHBIH

0praH, ¢ NOMOLIBIO KOTOPOTO OHH ONpeAeNsOT HATMYHE MATHUTHOTO MOJS.
MHOrouHcIeHHBIE ONBITHI NOKA3AIH, YTO, HAPUMEP, roay6u o6nagarT
0CO6BIM MarHUTHBIM «4YBCTBOM», KOTOPOE TO3BONSET UM ODHEHTHPOBATh-
Csl B MarHUTHOM 11oJie 3emiin. UTo6b! IPOBEPHTH, TAK JIH ITO, YUEHbIE OCTY-
MUK ¢ ronyGsamH, Kak ¢ OOBIYHBIM MarHUTHBIM KOMITAaCOM: MPHKPEMUITH K
KPbUIBAM rofy6s METaIMYECKHE MIIACTHHKH. M KHBble KOMIIaChl HCMIOPTH-
anch. EcTh MHOTO HabmoneHH i, MOKa3bIBAIOIIMX, Y4TO FOnyOH TEPAIOT CHO-
COGHOCTL OPHEHTUPOBATLCA B 30HE JEHCTBUSA MOIUHBIX JMEKTPOCTAHLHI 1
Ha4YHHAIOT IBUTaThCA K HCTOUHHMKY H3ITYYEHHS.

CaMKH TEpMHTOB B THE3/IE JIEXKAT TaK, YTO OCh MX TeJla COBMALACT IO HAMpPAaB-
JIEHHIO C MATHHUTHBIM MEPHANAHOM, @ €CITU TIOMECTUTH PAIOM CHIIbHBIH, Mar-
HHUT, TO MEHALIOT CBOC NOJIOXKECHUE.

38.CpasHutennHo HemaBHO B pekax AdpukH Gbuta 0GHapysxeHa peiba, cHab-

KEHHAs CaMbIM HACTOAIIMM PaJHOTIOKAaTOPOM. DTO BOAAHO#H ci10H. OKa3za-
JI0Cb, YTO HAXOAAWMACS B €10 XBOCTOBOI YaCTH 3/IEKTPHYECKHIA reHepaTop
NOCTOAHHO H3/Ty4aeT HU3KOYacTOTHbIE konebGanus (1o 100 uMnynecos B Mu-
HYTY), KOTOpBIE NOCIIE OTPAXEHHS OT OKPYKAKOLIMX MPEAMETOB Y/IaBIHBa-
10TCA 0COGBIMH OPraHaMH 3TOTO KHBOTHOTO, PACIIONOXEHHBIMH B OCHOBA-
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HUH miasHKKa. [ToaToMy HeyaAMBHTENBLHO, YTO BONSHON CJIOH, JAXE 3aphbiB-
IKCh C TOJIOBOM B M, HA PaCCTOSHHU YyBCTBYET NPUOIMKEHHE XHLLIHHUKA H
ycneBaeT BOBpeMs CKpbIThCA. [Toa06HbIH pafHOIOKaTOp MMEET U 3NEKTPH-
4eCKHH yropb.

IMoasenenue uroros
YuuTens BoITaBIAET OLIEHKH 33 YPOK.

Ypok 23
PaGora m MomHocTs Toka. TennoBoe AelicTBHEe TOKa

Llenu ypoka:

BeecTu noHATHE paboTh! MEKTPUYECKOr0 TOKa; BEIBECTH OpMYITy 1l pacuera
paboTh! Toka. Hayuntecst onpeznesnsTs MOIHOCTD H paboTy TOKA B JIaMIIE, HCTIONb3Ys
ammnepMeTp, BONbTMETP H 4achl.

Obopyoosanue (0na Kpamxospemennol nabopamopHol pabomuor):
HcTouHHK MUTaHKHs, HU3KOBONBTHAA JIaMIIa Ha MOACTAaBKe, BOJILTMETD, aMIep-
METp, KJII0Y, COEAMHUTENbHBIE NPOBOJA, CEKYHAOMED (MM 4achl C CEKYHAHOI

CTPeJIKOit).

Xon ypoka
I. AHa/I3 KOHTPO/ILHOI paGoThI

I1. IToBTOpEHNE
— Kakas cBA3b MEKIy KOTHUECTBOM /IEKTPHHECTBA H CHIIOH ToKa?
— Yro ABASETCSA NPHUHHOM INEKTPHUECKOro TOKa?

Kaxky1o posb BBINOIHAET HCTOYHUK TOKa?

Uto nokaseIBaeT HanpsHKEHHUE Ha y4acTKe uernn?

I11. PaGoTa H MOIIHOCTD TOKA

B HCTOYHHKE TOKA 32 CHET IHEPIHH HEANIEKTPHUUECCKOTO POHCXOKAECHHS COBEP-
maercs paboTa no pasfAeNCHUIO IMEKTPHUECKUX 3aPAIOB H CO31AETCH INEKTPHYEC-
KO€ 1oJ1€. DHEPreTHIECKOH XapaKTePHCTHKOH 3IEKTPUUECKOTO MOJIA B LIETIH ABJIACT-
s Hanpsbkenue. B 3amkHyTO# Lienu nox neficTBUEM NEKTPHUIECKOTO M10J1S 3IEKTPO-
HbI ABHXKYTCS K NOJIOKHTENBHOMY MOMIOCY UCTOYHHKA, T.K. B LIEMH NOAAEPXKHBACTCA
TOK.

Takum 06pa3om, 3a CUET SHEPTHH NIEKTPUUECKOTO MO coBeplIacTca pabora
10 NEPEMELLCHHIO 3IEKTPOHOB. DNEKTPOHLI ABWKYTCS B IPOBOJHHKE, B3aUMOACH-
CTBYS [TPH 3TOM ¢ HOHAMH KPHCTAIIHYECKON PEIETKH METAJLTA H, TEM CaMbIM, H3-
MEHSAIOT CKOPOCTH TECNJIOBOIo ABHIKCHHA HOHOB. an 3TOM BHYTPEHHA IHECPIrUs
NIPOBOAHHMKA yBETHUMBaeTcs. [IpoBoaHKK HarpeBaeTcs.

Bbi600: B 3aMKHYTO# LETTH NPOUCXOANT NPEBPAILICHHE OJHOIO BUA SHEPTHH B
ZApYTOii.

Bo Bcex cnyyasx, Koraa mpoHCXOAUT NpeBpallicHHE ONHOTO BHIA SHEPTHH B APY-
roit, coBepruaercs pabora. dnekTprueckoe nosue, yBelH4nBas CKOPOCTh TETLIOBOTO
JBHXKEHHS HOHOB NIPOBOIHKKA, COBEPLLIAET paboTy WM, KaK YCIOBHO FOBOPAT, 1€K-
TPHYECKHUI TOk coBepiuaet paboty. Takas pabora coBepiuaeTcs B 31eKTpOOBITOBbIX
npubopax (XONOAHIbHUK, YTIOT, e, U T. 4.).
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3anuuiem hopmybl:
A=qU, qg=1t, A=Ult, P=A4/t=1U,

raoe A —pabora [[1x];

[—cunatoka[A];

U — nanpsixenue [B];

t - Bpems [c];

P —wmouocts [BT].

Jns usMcpeHus paboTbl HEOOX0AMMO TPU NPHOOPa: BOILTMETD, AMIIEPMETP H
yacel. Ha npakTHke HCNONB3YIOT cnieunanbHbii npubop — cuetyuk. B ycrpoiictee
CUETYHKA KaK Obl COYETAOTCS TP Ha3BaHHbIX BhILIe puGopa. PaboTa paccunTnbiBa-
ercs no popmyne:

A=Pt

ITpu onnarte 31eKTPOIHEPTHM N0 CYETHHUKY HCTIOb3YETCH KKPYITHAA» CANHHLA
u3MepeHHs paboThI TOKA: KHIOBATT B Yac.

1 kBt - 4= 1000 Br- 3600 c = 3600000 [Dx!

IV. KpaTtkoBpemennas JiaGopaTopHas paGota «M3mepenne MOLIHOCTH H paboThi
TOKA B dJIeKTpHYecKoii 1aMne»

Ykazanus k pabome:

1. Cobepute Lenb U3 MCTOYHMKA MUTAHUA, JIAMITBL, aMIIEPMETPa 1 KITKoua, COeIH-
HHB BCE [10CIIECA0BATENbHO.

2. U3MmepbTe BONBTMETPOM HaMpsDKEHHE Ha N1aMIIe.

3. Haueprure B TeTpau cxeMy coOpaHHOM LIENM M 3aNULLIKTE IOKa3aHs mprGo-
poB.

4. BpluMcINTE MOLLHOCTH TOKA B JIaMIIe.

5. 3ameTbTe BpeMs BKIIKOYEHHS U BBIKIIIOUeHHs amribl. [1o BpeMeHH ee ropeHus
M MOLLIHOCTH onpejenuTe paboTy TOKa B 1aMIe.

6. [posepsTe, coBNAAET M NOMYYEHHOE 3HAYCHHE MOLHOCTH C MOILHOCTBIO,
0603HaueHHOi Ha 1aMne. Eciin 3HaueHns He COBMaayT, OObACHUTE NPHYHHY
3TOrO.

V. Tennosoe neiicreue Toka. 3ako Jxoyasi-Jlenua

— Kak 06bacHHTB, NOUEMY NPOBOAHUKH 06/1a1a10T COMPOTUBIICHHEM?

— Kak nonnmare BhipaxeHue: « BHyTpeHHss 3Heprys NpOBOAHHMKA yBeNUYH-

nace”»

—~ Kak 06BacHUTH HarpeBaHKHE MPOBOJHMUKA NPH MPOXOXKIEHHH 10 HEMY TOKa?

B MeTanniax anekTpoHbl, ABUrasch oA AEHCTBHEM EKTPHYECKOTO NOJIs, B3au-
MOZEHCTBYIOT C HOHAMH KPHCTA/UIHYECKOH PEIIETKH BELECTBA MPOBOAHMKA U 11epe-
Za10T HM YacTb CBOEH IHEPTHH, IPHOOPETEHHO# B pe3ynbTaTe AeHCTBUA IEKTPU-
qeckoro nons. ITpu 3ToM ckopocTs konedaTeTbHBIX ABHXEHHI HOHOB YBEIMUHBAET-
Csl, CI€I0BATENbHO, YBEMUUHNBAETCA M X KHHETHYECKAst SHEPTHs, YTO NPUBOIAMT K
YBCIHYEHHIO BHYTPEHHE#H SHEPIriH [IPOBOJHHUKA H €r0 HarpeBaHHIO.

3anuueM GopMynbi:

A=Q, QO0=IU, U=IR
Torna:

Q="IR:.
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370 1 ecThb opMyia 3akoHa [xoyns-JleHua.

Pasnuunble noTpebuTenH ToKa, B TOM HHCIIE H HarpeBaTeNbHbIE NPHOOPSI, Kak
NpaBuI0, BIJTIOUAIOTCA B LiEb NapajyieNIbHO. 3TO NPHBOAUT K YMEHBLUIEHHIO COMPO-
THB/ICHHMS YYaCTKa LIEMH, a CNEJI0BATENbHO, K YBETMYEHHIO CHIIbI TOKA B LienH. Tak
Kak BCSKHIA IPOBOJHHK PACCHHTaH Ha TOK ONPEAESICHHOH BETMYHHBI, TO Nleperpyska
1EMH NPHBOAMT K NEPErpeBY HIOMALHH, KOTOpas MOXET AaXKe BOCTLIAMEHHUTLCH.

JInst 3anuMThI 3MIeKTPHYECKUX LieTei OT neperpyskH CTaBAT IUIaBKUE PeJlOXpaHH-
Tenu. I1ob3ysACh KBapTHPHBIM NIPENOXPaHUTENEM («ITIPOOKO#»), yuuTenb oOBACHS-
€T €ro YCTPOHCTBO, MOKa3bIBAET, KaK ITpeI0X PaHUTENIH H300paXkaloTCs Ha YepTeKax.
Ha Mozenu IEMOHCTPHPYETCH, Kak MPEXOXPAHHTEIIH OTKIIOHAIOT THHHIO.

B kauecTBe MOZIe/TH NIPEIOXPAHHUTENS HCTIOMB3YETCS Y3Kkas nonocka (onsry. [pu
COCIMHEHUH HECYLIIMX NPOBOOB METAJUTHYECKHM LUTBIPEM COMPOTHBJIEHHE yYacT-
Ka LEMH YMEHBIIAeTCA, NPH 3TOM PE3KO BO3PACTAET CHIIA TOKA, YTO NPHBOAUT K
riassnieHuto (onbry. [1pu nposeneHuy onbITa Y AEMOHCTPALIMOHHOTO CTOJIA HE A0~
*HBI HAXOHTBCA YYallliecs.

V1. 3akpenenne H3y4YeHHOro

— YeMy paBHO 3/1€KTPHUECKOE HAMPAXKEHHE HA yHacTKe Lenu?
Kakumu npubopamu H3MepsioT paboTy 3MEKTPUYECKOro ToKa?
- YT0 Ha3bIBAETCS MOLIHOCTBIO TOKa?KaK pacCuMTaTh MOLIHOCTB ToKa?
Kaky1o BenuHHYy OOBIYHO YKa3bIBalOT B ACIIOPTaX MPHEMHHKOB TOKa?
Kakue eanHuLb! paboThI TOKA HCIIONL3YIOT?
— Kak MOXHO 0GbACHHUTD HarpeBaHHUeE MPOBOAHHKA dIEKTPHUECKHM TOKOM?
Kak popmynupyercs 3akoH Jpxoyns-Jlenua? [NoueMy OH HOCHT Takoe Ha3Ba-
Hue?

VII. Pemienne 3ana4

3aoaua 1

ITo cONpOTHRIEHHIO, K KOHLIAM KOTOPOTO MPHIOKEHO Hanpshkenue 220 B, Teqer
TOK ¢ cusioit 4 A. OnpeieNIiTe MOLIHOCTB JIEKTPHYECKOrO TOKa 1 paboTy, coBeplLia-
€MYI0 JJIEKTPHYECKHM TokoM 3a 10 c.

Pewenne:

MouiHocThb ToKa B uenu pasHa: P =U- |,

P=220B- 4 A=880Br.

PafoTa 3nekTpHuecKoro Toka Ha yuactke uenu: 4 = P ¢,
A =880Bt- 10c=_8800 Ix = 8,8 xJlx.

=9
f—»=§ Oteer: P = 880 Bt, A = 8,8 x/Ix.

3aoaua 2
Pacxox 3HepruM B 3MEKTPUYECKOi j1amIe npH cuie Toka 0,5 A B Teuenue 8 u
cocrasnser 1728 kJx. HemMy paBHO CONPOTHBJIEHHE JIaMITh1?

Jano: Pemenue:
A=1728 kllx | 4= 1728 x[lx = 1728000 lx;; =8 u=8- 3600 c.
1=05A Pa6oTa 37eKTpHYECKOro TOKa Ha y4acTKe Lenu:
=8y A=U I tre:U=2 y=1TB0IX __,5p
S I-t 0,5A-8-3600c¢
R=?
[To 3akony Oma: 1=y— ,R=l—j-. R=1-20—B=2400M .
R 1 0,5A

OTBeT: R =240 OMm.
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3aoaua 3

Onpeesnnte CTOMMOCTD NEKTPOIHEPTHH, MOTPEBIIIEMOH TENEBU30POM B TEHe-
Hue 2 4, ecnu croumoctsh 1 BT - 4 paBHa 1 py6, a noTpebiseMas TeneBH30poM
MOLUHOCTb OT ceTH — 150 BT.

Jauo: Pemenue:

P=150Br PaGora Toka Ha yyacTke uenu: 4 = P+ ¢,

t=2vy A=150Br: 24=300Bt u=03kBr ".

Tapud - 100 py6/kBr- u | croumocts =1 - 0,3 = 30 xon.

CTOMMOCTb — ? | OTBer: cToumocts snextposneprun — 30 xon.
3adaua 4

Onpenenure KOJIMYECTBO TEMIOTHI, BLIACHAIOIIEHCA 38 KaXKble 10 MUH B N1€K-
TPUUECKOH Meyu, BKIOUEHHOH B ceTh HanpshkeHueM 220 B, ecau cuna Toka B 00-
MOTKe neuu coctasiser 2 A.

Hano: Peutenue: ‘
U=220B Konuuectso TennoThbl, BblieAsEMOE IPOBOJHHUKOM, NO
I1=2A KOTOPOMY TEHET TOK, paBHO paboTe ToKa, T.€.:
t=10Muu=600c | O=4=U"- I ¢

0= | 0=220B- 2A 600c=264000 Ix = 264 lx.

OtBet: Q =264 x/Ix.

3aoaua 5

[poBonoynas cnupakb, CONPOTHBIEHHE KOTOPOH B HArPETOM COCTOSHHH PaB-
Ho 55 Owm, BrmoueHa B ceTh HanpsbkeHneM 110 B. Kakoe konn4yecTBo TeMIOThE
BLIAEJIUT 3Ta CAMpANIb 3a | MUH?

Jano: Pewenue:
U=110B Ilo sakony dxoyns-Jlenua: Q=U- [- ¢t (1).
R=550m U
t=1MuH=60c¢ Mo 3akony Oma: [ = n (2).

=9 U :
0 Moncrasum (2) B (1): Q=U v ’=y—’.

R R
Q=M=13zooﬂ)«=13,z k.
550m

OtBer: O =13.2 kIx.

3adaua 6

Kakyto Maccy Bozib! MoxHO HarpeTs ot 10°C go 100°C 3a cuer sHepruu, nony-
4aeMoit 3a 15 MHUH 3MEKTPUUECKUM YaHHUKOM, BISTIOHEHHBIM B CETh HAMPAXXEHHEM
220 B, npu cune toka 2 A? (Omegem: 1 kr.)
JlomalHee 3agaHHe

1. §18,19;

2. 3anaum 82, 84, 86;

3. Tpoe ywawmxcs (no >enaHuio) roroest poxnaast o A. H. Jlageiruue,
[1. H. s16nokose, 3aucone.
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Ypoxk 24
JlaMna HaKaJIHBaHUA

Lenu ypoxa:
[1o3HaKOMHUTB y4alMXcs ¢ HCTOpUEH CO3AaHUA TaMItbl HakanuBaHus. I1pose-
PHMTB Ha MPAKTHKE CNpaBeAIMBOCTD 3aKkoHa Jikoyns-JleHua.

Obapyoosanue (0na kpamxospemennoi 1abopamopnoii pabomst):

HarpeBarenbHas cnupans, KalopuMeTp, TEPMOMETP, MEH3YPKa C BOAOH, aM-
nepMeTp, BOIBTMETP, HCTOUYHHK TOKa Ha 4 B, ko, 4ackl ¢ CEKyHIIOMEPOM, COEH-
HUTENbHbIE MPOBOJA.

Xoxa ypoka

1. NosTopenne. IIpoBepka KoMallIHero 3aJaHus

— Kak HaxoauTcs paGoTa anexTpuyecKoro Toka?

— Tlo xakoit popMyJsie HaXOAUTCA MOLHOCTH TOKa?

— C nomolifb1o0 Kakoro npubopa namepsior paboty Toka? Kakas eaunuua pado-
Th! [P 3TOM HCMONB3YETCA?
TTo4eMy NpoBOAHKK, O KOTOPOMY TEYET TOK, HarpesaeTcs?
Cctopmynupyiite 3akoH Jxoyns-Jlenua.
KakoBo HasHaueHHe npegoxpaHuTenci?
— Pacckaxwute 00 yCTpOiCTBE M NIPHHLKMITE AEHCTBHUA [IABKUX NPEAOXPAHUTENEH,

I1. CamocTonTenbHas padora
Bapuaum 1

1. MouHoCTE TOKa B 3feKTpHyeckoit amne — 60 Bt. Yto o3HavaeT 310 uncio?
KakoB pacxo 9HEpruu B 3eKTpHYECKOH Name, BiutodeHHoH Ha 20 ¢? (Omeem:

1200 [Ix.)
2. OnpefennTs MOWHOCTL TOKA B EKTPHYECKO# MITUTKE NPH HanpsbkeHuy 120
B, ecnu cuna Toka B ciupanu S A. (Omsem: 600 Br.)

3. Kyna Hazno nepeaBuHyTs NON3YHOK PEOCTATa B LIEMH, YTOObl YBEIMUHTD Ap-
KOCTb ropeHust 1aMmnsl (puc. 157)? (Omeem: nepeABUHYTE BIIEBO.)

Bapuanum I1

1. Onpenenure MOLUHOCTb TOKA B IMEKTPUUECKOH JaMIe NPH HaNpAXKEHUH
220 B, ecnu cuna Toka B ciupanu 0,5 A. (Oreet: 110 Bt.)

2. MowHocTs 3exTporuTkH — 600 Br. Uto o3HavaeT 310 yncao? Onpenenure
SHEPTHIO, TIOTPeONAEMYI0 MEKTPOILTUTKOIH 3a Kaxabie 10 ¢. (Omeem: 6000 [Ix.)

3. Kakas u3 aByx Jlamn roput sipye (puc. 158)? (Omeem: nepsas.)

—

R,> R,

Puc. 158
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M. KpaTioBpemeHHas 1aGopaTophasi pabora

Vkazanus k pabome:

1. Cobepute uens cornacHo cxeme (puc. 159).

3aMKHYB K04 Ha KOPOTKOE BpeMsl, yOeUTECh, YTO
amIepMeTp H BONBTMETP NOKA3bIBAIOT CHIly TOKA H Ha- ~
npsXeHue Ha Harpesatesie. Cniupanb Jydiue B3sATh U3 VvV
IIKOMBHOTO O0OpYyHOBaHHs: OHA 3aKpersercs Ha
KpBILIKE KaJOPUMETpPa M 3aKPbITa IJIaCTMacCOBOH pe- Qs
LIETKOH, MPEOXPAHSIOLIEH OT KOHTAKTa C aIOMUHHE- p, . 59
BbIM CTaKaHOM KaJIOPHMETPA.

2. Haneiire B kanopumetp 100 r Boas! v ybeauTecs, 4To HarpeBaTebHas CMpab
NIOKpBIBaETCS BOAOH NPH €€ YCTaHOBKeE B KajlopumeTp. M3mepsTe HavanbHy0 TEM-
nepatypy Boabl t,.

3. YcraHOBHTE CiMpalb B KaJIOPUMETP, BKITIOUHTE TOK U 3aceKuTe Bpemsi. B xone
HarpeBaHus BOZbI (OKONMO 5 MMH) CHMMHTE nokasaHus BonbTMeTpa U M ammep-
Merpa /.

HNocrne oxoH4aHUs HarpeBaHH OTKJIIOYHUTE TOK, epeMeliaiiTe BOAY CIHPAILIO H
M3MEPBLTE TEMIEPATYPY BOALI B KalopuMeTpe (¢,).

3aHecHTe BCe aHHbIe B Tabnuuy:

maop | LA U,B tc 4,°C | 6,°C | Oy, Ix | Oy, JIx

Wl —12Z

4. losTOpHTE OMBIT, U3MEHUB BPeMs HArpeBaHHUA, KaXK/IbIH pa3 3aMeHsA BOLY H
JlaBas OCTBITh HArpeBaTesIio 0 KOMHATHOH TeMmnepaTypsl. Bpems HarpeBaHus ciie-
ayet nogo6pats Tak, 4ToObI TEMIIEpaTypa Bob! noBbluanack Ha 5—10°C.

5. Paccuuralite konx4ecTBo TemioThl O, = [Ut, BbinenHBLIEHCS HA HArpeBaTene
(mo 3akony Jlxoyns-Jlenua) u Q, = cm(t,—¢,), 3aTpaueHHOMN HA HArPEBAHUE BOAMI.

6. OLiEHHTE NOrPELIHOCTH H3MEPEHHH M CAEIAATE BLIBOA O BBIMOIHEHHH 3aKOHA
Jxoyna-JleHua B HaweM skcniepuMeHTe. B cnyuae 6onbiuoii norpeurHoct o0ssic-
HHTE BO3MOXKHYIO MPUYMHY OTKJIOHEHHH.

I11. HoBblii maTepuan

Hauano npuMeHeHus 3neKTpHYeCcTBa 1S OCBEILEHHs OTHOCHTCA K 60-M rogam
19-ro cromertus, koraa ayrosas namna (T.¢. NekTpudeckas 1yra) ObUia yCTaHoOBIEHa
Ha MasikaX. Ho nprMeHenne 3THX 1aMn BeTpeano 6onsLine TpyaHocTH. [leno B Tom,
4TO JYroBYIO J1aMIly HYXHO ObUIO HEMPEPHIBHO PETyIHPOBaTh, TaK KAK KOHLbI
YTOJIbHBIX 3JIEKTPOJOB CrOpasH, paCCTOSHHE MEXIY HUMH YBENTHYHBAIIOCH, B pe-
3y/bTaTe 3TOro LeMb pa3pbIBajach U Ayra 3aTyxaa.

Pycckuii uzo6perarens [Tasen Hukonaesny S16s0uxoB (1847-1894) mHoro ay-
MaJl HaJl yCOBEpPLIEHCTBOBAHHEM TAKWX AYTOBbIX JaMII A IPHLLEN K HOBOMY H OPHTH-
HaJIbHOMY PELLEHHIO DTOH NPOONIEMBI.

BMecTo 06b14HOr0 pacrnono)eHus YroJbHbIX JIEKTPOIOB B AyroBOH Jlamre,
NPH KOTOPOM PacCTOSIHHE MEXAY HUMH MEHANIOCH 110 Mepe HX cropanus, A6moukos
PacnoNoKHI UX NapaenbHO PAIOM, @ MEXAY HUMH NMOMECTHU/ H30JHPYIOLLYI0
NPOKaZKy, KOTOpas cropana BMeCTe C yriieM. 3Ta KOHCTPYKLIMS NOJIy4una Ha3Ba-
Hue cBeun SI6noukoBa. B 1876 rony S16mouKkoB B35/ NaTEHT Ha CBOE M306peTcHUE, U
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OHO GBICTPO NOMYYHSIO pacnpocTpaneHue. «Pycckuii cBeT» (Tak Ha3biBau H306pe-
Tenue S167104K0Ba) 3aCHAN HA YNHLAX, IUTOLIAMAX, B IOMEILEHHAX MHOTHX NOPOIOB
Esponet, Amepuku u naxe Asun. «H13 IMapika, — nucan SI6no4kos, — 3nekrpuyec-
KO€ OCBELLEHHE PaCIPOCTPAHHNOCH 10 BCEMY MHPY, JOifas 10 ABopua waxa [lep-
CHACKOIO M 1o Asopua kopons KamGomku».

C nayana 80-x ronoB noABHiIack Namria Hakanusauus. [lepesiM H3obperarenem
Namribl HakanuBaHuA 6611 pycckuii nrxkeHep A. H. Jloasirus (1847-1923). Oana u3
KOHCTpYKLv# iamnibt JloabiriHa npeacTasisna co6oi CTeKIAHHBIN 6a/L10H, BHYTpH
KOTOPOro B BaKyyMe MeXIY ABYMS MEIHBIMH CTEPXHAMU NOMENIANICA YTONbHbIH
CTEPXKEHD.

Ve B 1873 r. JloabirH 1eMOHCTPHPOBAIT OCBELLIEHHE CBOMMH JIAMITaMH OIHO#H
u3 ynuu IerepGypra. B 1874 r. Jlonsirus nomyuun 3a csoe uso6perenne Jlomoso-
COBCKYIO MPEMHIO AKaIEeMHH HayK.

B 1879 r. amepuxanckuii n3o6perarens IAUCOH CO3MAN YAAYHYIO KOHCTPYK-
LMIO NTaMIIbl HaKaJIHBaHHUsA, U BCKOPE OHa NOJyYHsIa pacnpOCTPAaHEHHE BO BCEM
MHpe.

Hcnonb3oBanye 3NEKTPHUECTBA JUIA CBS3H, B KAYECTBE ABUIKYILEH CHIIBI, 1A
OCBEIICHHS SBHIOCH CTUMY/IOM CO3aHHSA MEKTPHYCCKHX reHEPaTopoB, H3o0pe-
TeHHs TPaHCHOPMATOPOB M T.A.

TTosBuBILAACA BMECTE C 3THM HOBas 00JaCTh TEXHHKH — IEKTPOTEXHHKA BO
sropoii nonosuHe XIX Beka nprobpena BaxxHOE NPaKTHYECKOE 3HAYEHHE.

Bce yObicTpsiomeecs pa3BUTHE JNEKTPOTEXHUKH MPHBOAUT K HEOOXOAUMOCTH
COBEpIICHCTBOBAHUA M3MEPHTENbHOH annaparypel. KoHcTpyupyioTcs u Hempe-
PbIBHO COBEPLIECHCTBYIOTCA IaJIbBaHOMETPbI, aMIIEPMETPhI, BOTETMETPbI, Marasu-
HbI CONPOTHRIICHHUI1, KOHAEHCATOPH! H T.X.

IV. 3akpenienue H3y"1eHHOIO

— Kak ycTpoena coBpeMeHHas jaMna HakaiuBaHua?

— W3 kakoro mateprana H3rotaBaMBaloT NPOBOJIOKH [UTA criupadeit jamMn?

— 3auem 6anioH COBpeMEHHbIX JIaMI HAKAJTMBAHUS HAIONHAIOT HHEPTHBIM rasom?

— Kax ycTpoeH narpoH ans BKIIOYEHH JIAMIIBI HAKAIUBAaHUA B CETh?

— Ha kakue HanpskeHHA PacCUMTaHBI JIaMIbI Haxanusanml, BBIITYCKaeMBbIE
HalueH MPOMBILLUIEHHOCTbI0?

— Ha3sosuTe nepBoix n3oOpetareseii INMEKTPHUECKOTO OCBEILIEHHS C IOMOILBIO
JIaMIl HaKaJIMBaHM.

V. Pewtenne 3anau

3aoaua 1
3a KaKoe BpeMA B CIHPAJIH CONpPOTHBICHHEM 40 OM npH cuie Toka 3 A BblIC-
nurca 10,8 x/x Tennors?

Pewexue:
= I’Rt, otky1a: tzi.
Q YA T= TR
_ 10800 Ak
(3A)-400m

Otser: 1=30c.
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3aoaua 2
OnpeaenuTh MOLHOCTD 3IEKTPUYECKOTO YaiHIKa, €CITH B HeM 3a 20 MuH Harpe-
paerca 1,43 kr Bome! ot 20°C mo 100°C? (Omeem: P=400 Bt)

3adaua 3

OnpenenuTs MOIHOCTb, NOTPEONAEMYIO TPEThEH
namnoii (puc. 160), ecnu ammepmeTp nokassiBaer 3 A,
R =100M,R,=150M,R,=40m.

Jauno: Peierne:

R, =100m Pi=L- Us=1* Ry, L=lL,=L+1.
R,=150mMm Haiinem Tox I:

R3=4OM U2=U|=R|[l, U2=100M' 3A=30B.
L=3A

: =%, =3B 4.

Py=? R, 150m

L=3A+2A=5A. P;=(5A) 40m=100Br.
Orser: P; =100 Br.

3aoaua 4
Kaxoi1 1nnHb1 Hafo B3MTh HUKETHHOBBIH POBOAHHK ceueHuem 0,2 MM, yToGb!

W3TOTOBHTH CITHPaNb FUIMTKK MOLHOCTBIO 600 BT 1 paccurTanHoO# Ha HanpskeHHe
120B?

JAano: Pewenne:
P =600 Br U2 U ;
U=120B P=— otkyna R=— B ToxeBpems R=p—.
5=0.2wmm R P 2 S
p=0 40“_'M£ CrieosaTensHo: v. pi ,Te = s .
’ M R S pP
2 2 g2
1=9 1:(1208) 0,2 MM :0,40M MM =12m.
600 Br M

OtBer: /=12 M.

3aoaua 5
Kunatunshuk Harpesaer 1,2 n Boapl o1 12°C no kunenus 3a 10 mun. Onpenenure
TOK, NOTpebseMblii KHNATHIBHHKOM, eciu U =220 B, a KI1]] kunstuabuuka 90%.

Jdano: Pemenue:
U=220B KonuuecTBo TenoTsl, nonyyaeMoe BOROH:
1n°=12°C Q) =4, =cm(,° — 1°).
1,° = 100°C KonnuectBo TemoThl, BbIACIAEMOE KMMATHISHUKOM:
m=12kr Qi1=A,=U" [I- .
t=600c A
it K14 =—"-100% =90% .
p=4200 A,
Kr - o_yo
KI14 =90% IpupaBusB, nonyunm: em(t,? 217 100% =90% ,
1=? (1.9-40°
oTkyna: / =M .
U-t-09
. 0, - 0
1 =a200-2%_ L2xr-(100°C-12°C) _ 36 ;5

kr-°C 220B-600¢-0,9 15
OtBer: /=3,73 A.
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3aoaua 6

Haiitu MoinOCTh, noTpebnseMyio 4ETBEPTOH J1aM-
noit (puc. 161), ecnn ammepMerp mokasbiBaeT 6 A,
Rl=9OM,R2=6OM,R3=8OM,R4=20M.

Hauo: Pewenne:
RI =9 OMm 5 Um Puc. 161
R,=60m Py=Ry- I, Ii=—". Upw=Rosu" losu:
R;=80m R,
R;=20mMm R,-R
Tou=6A R =22 Ria=Ri+Ry, Rys=R3+Ry.
ST R,+R,
Py=1 Ri2=90M+60M=150m, R;;=80M+2O0m=100m
150m-100m
=" " =60m, Ugu=6O0M- 6A=36B.
4 150M+100m oou
Ii= 36B =3,6A. Py=20M" (3,6 A)’=26Br.
10 Om
OrBet: Py =26 Br.
JlomailHee 3a1anue
1. §20;

2. 3anaun no cGopuuky 3ama4 no ¢usuke (B. Y. Jlykammuk, E. B. HBanosa):
No 1446, 1449, 1453.

PesepBubiii yYpok-urpa
®Ou3nvecknii MapagoH nmo TeMe «DJEKTPHYECKHE ABJICHHS»

Lenu ypoxa:
O6061HTh, TOBTOPHTH MaTEpHAN O TEME «DNEKTPUUECKHE ABICHUA»; PA3BHTD

HaBbIKH PEIICHUA SKCIIEPUMEHTANIBHBIX, PACUETHBIX Y KAUECTBEHHBIX 33/1a4; pa3BUTh
YCTHYIO pedb y4alluxcs; pa3BUTh KOMMYHHKaTHBHbIC CIIOCOOHOCTH.

Onurpadsl: S MbICIIO, CE0BATENBHO, 4 CylIecTBYIO. (JlekapT — hpaHLy3cKHii
¢unocod u maremaruk, 1596-1650 rr.)
Odchopmnenue:

1. [nakaT c Ha3BaHUEM YpOKa H ero 3nurpagom.

2. Tloptpers! yueHbix: Kynona, Amnepa, Boasra, [koyns, Jlenua.

3. BricTaBka KHHT 110 TeMe «IIEKTPUYECTBOY.

4. KoMmrinexT urpsi.

B KOMIUIEKT PHHAUICKHOCTEH K Mrpe BXORAT: 1) 6osIbLIoe KapTOHHOE None, Ha
KOTOpPOM HM300pakeH netisax, BIIOYaIOLHi ropsl, peKy, 03epo, J1eC, HaCeIEHHbIE
MYHKTBI ¥ Apyrue o6sekthl. Cpeau 3Toro nefisaxka NpoXoAUT Tpacca npobera, oHa
uMeeT GONbLIOE YHCIIO OCTRHOBOK, KaX/ast M3 KOTOPbIX HOMEYEHa ABYMS — YETbIPb-
Ml KPY>KKaMH Pa3HOro LIBeTa (KOMIUIEKT LBETOB BCIOAY OMHAKOB) H MMeET He6OoMb-
IO, MPUKJICEHHBIH PAAOM KapMallleK — «TaifHHK»; 2) KAPTOHHbBIE WIH IU1aCTMacco-
BbIe GUTypKH OETYHOB, KOTOPHIE MOTYT CTOATH, OKPALIEHHBLIE B TE XKE LIBETA, YTO H
KpY»KKH Ha Tpacce; 3) Hebonbioi KpacHblit GNaxok; 4) YETIPE KOMILIEKTa CBEPHY-
ThIX B TPyOOUKY 3anTHCOK Ha NBETHO# GyMare. QK010 KaXKIO0i CTaHLIMH B KapMailiKe
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JIeXUT Habop U3 YeThIpeX 3aMMCOK Pa3HOTO LIBETA, M KaXabli 6eryH 6epet Tpybouky
«CBOETO» 11BeTa. 3aMHCKH COAEPIKAT PasHbIE 3aJaHHA: KaUECTBEHHbIE BOMIPOCHI, He-
CIIOXKHBIE PacyYETHBIC 3aa4u U Zp. BClo COBOKYNHOCTD 3aiaHHii MOXHO Mepeme-
1LAThb U U KOKAOr0 GeryHa BHIIETIHTb HX «CMECh)», BIUTIOHAIOILYIO pasHbIE 10 Xa-
pakTepy 3anaHHs. MoXXHO, 0iHAaKO, NOCTYNHTh HHaYe. OIUH KOMIIIEKT (Hanpumep,
KPacHOTO LBeTa) NOCBATHTH GopMysiaM, BTOPOH (3eNIeHBblil) — KaueCTBEHHBIM 3a/1a-
YaM, TPETHH (3KENTBII) — KONUYECTBEHHBIM, YETBEPTHIA — IPAKTHYECKOMY NPUMEHE-
uuio. Toraa B npotiecce Urpsl MOXKHO OyAET NOBTOPHTE B CUCTEME BeCbMa 00WIHp-
HbIH MaTepuan.

Xoa ypoka

1. BerynurebHoe C10BO yUHTEst
Iyctsb kunut paGora,
CrnoxHEB! COpeBHOBaHbBA,
Ycnex petaer he cyas0a,
A BallH 3HaHbs!

11 TIpaBuna urpsi

Knacc nenutcs na 2—4 xomanasl. OfiMH W3 HIPOKOB KOM@H B! KMAAET UIPOBOI
Ky6uk. [To yncity BLINABIIMX Ha BEPXHEH MPAHH OUKOB OH NIEPEABUIaeTCs Biepea oT
NYHKTa 1 K yHKTY 2 0 KpyXO0UYKaM «CBOEro» Lpeta. Tak xke MoCTYNalT UrPOKH
apyrux komaug. [TpaBo BToporo 6pocka  clefylouiero nepefABHKEHAs KOMaH bl
NOMYy4aloT TOMLKO NOCIIE TOTO, KAK BO3bMYT U3 «TalfHHKa» aipecOBaHHYIO UM 3aIIHC-
KY «CBOETO» LIBETA, OTBETAT Ha COAEPXKALLHHACA B HEl BONPOC M POU3HECYT ITOT
OTBET. JIeXXypHBIit KOHTPOJILHO — MPOITYCKHOTO IYHKTA JOJDKEH NPUHATH oTBeT. Ecnu
OTBET BEPEH, ACKYPHBIA B3MaXHBACT LBETHLIM (aXKKOM, CIIEAYHOLIHI UIPOK KO-
MaHabl knaaer Ky6uk u 6eryH npogomkaer Ger, nepeasurasce sneped. Ecnu otser
owuboueH, To GeryH ocraercs Ha Mecte, Ha Tpacce ecTh HECKONBKO «KOBAPHBIX)
mecT: B Touke b 6eryna nomiuaaer 6oe3Hb, 1 NONABLUIKI B Hee BLIHY)XKIEH Jieub B
FOCTIUTAJIb M NIPOITYCTHTh NATH X0A0B; B Touke Iy GeryHa nopTutcs cHapsxeHune —
peeTcs 06yBb, eMy NMPUXOAWTLCA YHHUTH €€ U IPOMYCTHTH TPH X0/1a. 3aT0 Nonasniuii
B TouKy C - CYaCTIIMBUMK: €T0 «IIONXBATHIBACT BETEP» H OH I10JIy4a€eT PaBo NPOABH-
HYTbCS BNEepe AONOMHHTENBHO Ha YeThipe o4ka. BhIHrpbIBaeT Ta komaHa, koTopast
NepBOH MNpHLINA K (PUHMILY — B IYHKT 2 — WIIM 3aTPaTH/Ia MEHbILE BPEMEHH Ha
MPOXOXK/AEHHE TPACCHI.

[Tone3Ho AOpYYHTL HECKONBKUM CHIBHBEIM B (DM3MKE Y4alUMCS NOATOTOBKY
Urpbl: noabop ux yue6GHoi IMTepaTypbl M 3a1a4HUKOB 3a1aHHil WIIH BOTIPOCOB, T.€.
COCTaB/IEHHE MApLUPYTHBIX OTBETOB; BLINOMHEHHE 3TOM paboThl OUEHUBAETCA OT-
METKOH «5»; apOHTP TOXNE MOYYaeT TAKYIO XKe OTMETKY.

Komnnexm 1. Ocnoérvie nonamus (kpacnozo yeema)

1. Kak B3anMo1eHiCTBYIOT OAHOUMEHHbIE 3apAibl?

2. KakoBO NPOHCXOXIEHHE CIIOBA «3NIEKTPHYECTBON?

3. DneKTpHYECKHM TOKOM Ha3blBaeTCH?

4. DNeKTPHYECKOE CONPOTHBIICHHE 3aBUCHT OT .. .

5. YueHble, ONBITH! KOTOPbIX MO3BONWIN H3MEPHTD 3apA]l JIEKTPOHA. ..

Komnnexm 2. Ocnosnvie popmynei (po3oeozo yeema)
1. ®opmyna 113 pacdeTa CONPOTHBIIEHHS TPOBOAHMKA. . .
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2. CornacHo 3akoHy OMa CONpOTHBIEHHE IPOBOAHMUKA . ..
3. Cornacho 3axoHy OMa CHIa TOKa IPOBOIHHKA ...

4. Cornacto 3akoHy OMa Hanps)KeHUe NPOBOHHKA ...

5. 3axon OMa st yqacTKa LEnH . ..

Komnnexm 3, @usuxa e scusoii u nexcusoii npupode (cunezo yeema)

1. 3auem npH nepeBo3Ke rOPIOYUX XHUAKOCTEH K KOPNYCY aBTORUCTEPHBI MPH-
KPEITUIAIOT UENb, KOTOPas 1P ABHKCHHH BOIOYHTCA MO 3emite?

(Omeem: [1pu nepeBo3ke B aBTOLUCTEPHAX TOPIOYHE XKHUAKOCTH B36AITHIBAIOTCS
U 3neKTpu3ytoTca. YToOs1 H36exars HCKP M NMOXKapa, HCNOMB3YIOT HENb, KOTopas
OTBOJUT 3apsBI B 3€MITIO.)

2. Yro npenctasnser coboit MOTHUA?

(Omeem: Dnextpudeckuii pa3pazn B arMocdepe B BUIE THHEHHOM MOJIHHH Npea-
craBaseT coboil amekTpuyYeckuit TOK, npHyem cuna Toka 3a 0,2 — 0,3 ¢, B TeueHue
KOTOPBIX ANATCA HMITYJIbChI TOKa B MOJTHUH, MeHseTcs. [IpumepHo 65% Bcex mon-
HUi, HaGnonaeMbIX B Hauleii cTpaHe, HMEIOT HaHOoNbLIeE 3HAYEHHE CHIIBI TOKA
10000A, Ho B peaxux cnyqasx oHa nocruraet 230000A.)

3. UeM 0OBACHHUTB TO, YTO NTHIIbI CIIOKOHHO H COBEPLICHHO OE€3HaKa3aHHO yca-
MBAIOTCA Ha MpoBoaa?

(Omeem: Teno cuaseit Ha IPOBOACE NTHLIbI PEACTABIACT COOOH Kak Obl OTBET-
BJIEHHE LIENH, COMIPOTHBIICHHE KOTOPOTO MO CPaBHEHHIO C IPYTOil BETBBIO (KOPOTKO-
ro y4acTka MexJy HOraMH IITULbI) OrpoMHO. I109TOMY cHila TOKa B 3TOi BETBH (B
Tene NTHIbI) HUUTOXHA 1 6e3BpenHa. Ho ecim Ob1 nTHLA, CHIS HA POBOZE, KOCHY-
nack cT0116a KphIJIOM, XBOCTOM — BOOG1LE KaKUM-HHOY b 06pa3oM COEAMHHUIIACH C
3eMiiel, — OHa MTHOBEHHO Obita Obl YOUTa TOKOM, KOTOPBIi yCTpeMHIIcs Ob1 uepes
€€ TeNo B 3eMJITI0.)

4. Ha uto pacxonyercs 3JIeKTpO3HEPrus, notpebiaseMas 10MaLIHUM XONOAHNb-
HHKOM?

(Omeem: Ha HarpeBaHnye KOMHarthl, Tena, Haxoaswuyecs BHYTPH XONOAHAbHHUKA,
HE YBEJIMUMBAIOT CBOEH SHEPTHN.)

5. EnoyHas rupiisiHAa CrasHa M3 JaMIioueK s kapMaHHoro ¢onapuka. Ilpu
BKJIIOYEHHH 3TOH TMPIISTHABI B CETh Ha KaXKIYHO NPHXoARTC HanpshxkeHue 3B. IToue-
My K€ OMacHO, BLIKPYTHB OIHY H3 JIaMII04eK, CYHYTb Iajielt B aTpoH?

(Omeem: ConpoTHBiIEHHE NaMIIOYKH OT KapMaHHOTO (oHapHKa Majno — He-
ckonbko OM. ConpoTHBieHne Beeil rHpAstHIbl — Heckosbko coteH OM. Conporusne-
Hue Mabila — HECKONbKO Thicsiu Om. [1pu nocrenosarTensHOM COeMHEHHH NaSCHHUS
HanpsHKeHUH Ha yyacTkax LENH NMpoNopUHOHATBHEI COMPOTHRIECHUAM YUaCTKOB,
103TOMY Ha MNaJlell, ECAH €ro CYHYTb B MaTPOH, NPHAETCA MTPAKTHYECKH BCC Hanpsi-
JKCHWEC CETH. )

Komnnexm 4. Kauecmeennuote u Konuuecmeennoie 3a0auu (ceamozo yeema)

1. Cuna Toka, npoxo/siuas yepe3 HUTh namisl, 0,3 A, HanpsokeHue Ha namne 6 B.
KakoBo 3neKkTpnueckoe conpotuBieHne HUTH 1amibl? (20 Om)

2. KakoBo HanpshkeHMe Ha y4acTKe JMEKTPHYECKOH LEMH COMPOTHBICHHEM
20 Om npu cune Toka 200 MA? (4 B)

3. Onpenenute HanpsDKeHHE Ha KOHLAX IPOBOJHHKA, COTIPOTHBIIEHHE KOTOPOTO
40 Om, ecniu cuna Toka B iposonHuke 100 A. (4 B)
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4. KakoBa CTOMMOCTb 3JIEKTPOIHEPrHH, PACXOAYEMOH EKTPHUECKOH MIMTOM
motHocTbio 900 BT 3a 40 MuH HenpepbIBHO# paboTsl, €ciivt TapHd MEKTPOIHEPTHH
500 p./ xBT4? (300 p)

5. DnekTpuueckKas NIMTKa npu cuie Toka SA 3a 30 Mun norpebnser 1080 x/Ix
auepruu. Paccunraiite conporusiieHue mwintki. (240m)

I11. Moaseaenme uroros. Harpaxaenue nodeaurenei
Yyuresb BLICTABIAET OLICHKH 33 YPOK, KOMMEHTUPYA HX.

Ypok 25
Pemienne 3aga4y no teMe «Pabora, MOLLHOCTD,
TenJIOBOE [eHCTBHE TOKa»

Llens ypoxa:
3akpenuTh YMEHUs M HaBLIKH pelleHHA 3aja4 1o Teme «Pabora, MOIIHOCTS,
TEMJIOBOE ACHCTBHE TOKa».

Xon ypoka

1. IToBTopenne. Iposepka nomauxero 3a1anus

— Kak ycTpoena ocBeTuTenbHas 1aMna HakajJWBaHUA?

— K0 1 korna uzobpen nammy HakanuBaHus?

— IMoueMy HUTb HaKaNMBaHUA AENAIOT U3 BOMb(pama?

— HW3meHseTcs N1 BHYTPEHHAs S3HEPrHs IIPOBOAHHMKA, 110 KOTOPOMY TEUET TOK?

— Tloyemy BMecTO neperopeBiueit NpoOKH NPeIOXPaHUTENS B MATPOH HEJb3S
BCTABUTb NPOBOAHHK M3 TYrOILIABKOTO MeTasia (rBo3/b, My40K NpoBOIOKH)?

— OOBbACHHUTE, TOYEMY HarpeBaTe/IbHELIE MEMEHThI TaKUX MPUOOPOB Kak: dMEKT-
pHuecKas NIMUTKa, yTIOT, JMEKTPOIeYb, — U3roTaRIMBAIOT H3 METAJIIIOB, UMEIO-
X 60bLIOE YAENbHOE CONPOTHBNIEHHE?

— OObsAcHUTE, MOYEMy MPOBOAA, MOABOMALLME TOK K MEKTPHYECKOH JIaMIoy-
Ke, MPaKTHUECKHU He HarpeBaloTcA, B TO BPEMs KaK CITHpallb JTaMMOYKH pac-
Kanscrcsa nobena?

— Tlouemy npu coeAMHEHUH TPOBORHHUKOB MX HE TOJIBKO CKPYUYMBAIOT, HO H Cla-
MBaIoT?

11 CamocrosTennnan paGora
Bapuanm I

1. OnpenenuTe KOIMUECTBO TEMJIOTHI, BbIIE/SEMOE B ITPOBOIHMKE 32 3 MUH, €CITH
CHJla TOKa B LIeNH 5 A, a HanpshKeHHe Ha KOHLax npoBogHuka 200 B.
(Omeem: 180 k/Ix.)

2. Cronbko TennoTel BeEnUTCS 3a 30 ¢ B peocrate conporusneruem 100 OM npu
cune toka B uenu 2 A? (Omeem: 12 xJ1x.)

3. Onekrpuueckas neus norpebnser Mounocts 6000 BT npu cune Toka 50 A.
OnpencnuTs HanpsHkeHUe TOKa, MUTAIOLIETO NeYb H COMPOTHRIEHHE NEUH.
(Omesem: 120 B, 2,4 OMm.)

4. Yemy paBHO CONPOTHBIEHHE MEKTPUUECKOM MEYH, €CIIH B TeueHHE | MHH npH
cune Toka 4 A seiaensercs 28,8 k[ rerwiotei? (Omeem: 30 Om.)
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! 3

Puc. 162 Puc. 163

5. Ha ckonbko rpaycoB 3a 5 MHH HarpeBaeTCs MEAHbII JMEKTPOKUNII THIBHHK
maccoii 0,5 Kr, BKIIOUeHHBI#H B ceTh ¢ Hanpsokenuem 120 B npu cune toka 2,5 A?

VaenpHas TEIOEMKOCTb MU p = 380}]'—)::C .(Omeem:474°C.)
KT~

6. Onpenenure MOILHOCTB, TOTpeGIseMyo NepBoi lammoii (cM. puc. 162), ecnu
R, =30Mm,R,=60M, R, = 10 Om, a BONTMETp NOKA3bIBAET 30B.
(Omeem: 12 Bt.)

7. Cninpanb 3MeKTPUUHECKOH TUIHTKH MOHOCTEI0 600 BT coctouT n3 cninasa,
yZenbHOE COnpoTHBNeHNE KoToporo 1,2 OM-MM*/M. [lnnHa NpoBONOKH S M, €€ ceve-
uue 1 mm?, Halitn HanpskeHue, oaaBaemoe Ha HTKy. (Omeem: 60 B.)

8. Ckouibko Bpemenu Tpeyercs s HarpeBaHus 2 kr Boas! ot 20°C o 100°C B
3MEKTPHYECKOM YaiiHuKe MoiHocThI0 600 BT, ecnu ero KI1J 80%?
(Omeem: 23,3 Muu.)

9. Haiitit MotHOCTB, MOTpebisieMyto yeTBepTO# amnoit (cM. puc. 163), ecin
R =12 OMm, R, =24 Om, R, =3 Om, R, = 6 Om, a aMnepMeTp NOKa3biBaCT 1A

(Omeem: 1,5 Bt.)

Bapuanm IT

1. Kakylo paboTy cOBEpLIAET TOK B HIeKTpoABHraTene 3a 30 ¢, €CIH NpH Hanps-
swenud 220 B cuna Toka B aurarene 0,1 A? (Omeem: 660 Ix.)

2. Onpenenute MOLIHOCTE TOKA B JJIEKTPHYECKO# TaMne, BIUIIOYEHHOH B CETh
HanpsxenreM 220 B, eciu M3BECTHO, YTO CONPOTHBIIEHAE HUTH HAaKaJla JIAMITb
484 Om. Kaxkoii Tok TeueT B HUTH Hakana? (Omeem: 100 Bt.)

3. Kakoe kon1uecTBO TEIOTh! BbIAEIHT 3a 10 MHH IpOBONOYHAS CITHPAb CONpOo-
THBJIEHHEM 15 OM, ecnin cuia Toka B uenu 2 A? (Omeem: 36 k[Ix.)

4. 3a xakoe BpeMs MMEKTpHUUeCKHuit yTior BeiaeauT 800 [ TeNIoTEI, €CIIH TOK B
cnupany 3 A, a HanpsbkeHue B cetu 220 B? (Omsem: 1,2 ¢.)

5. Onpeaenure MOWHOCThL MJIEKTPHYESCKOro yaiiHuKa, eciiy 3a 8 MMH B HEM
1,5 1 Boaw! Harpeercs ot 20°C 5o 40°C? (Omeem: 262,5 BT.)

6. OnpenennTe MOLHOCTB, TOTPEGNIEMYIO TPETLEH TamMmnoi (CM. puc. 164), ecin
R =30M,R,=6 OmM, R, =5 Om, aamnepmerp nokassisaer /,=2 A. (Omeem: 180 BT.)

7. dnekTpuueckas neys norpediser momHocTs 800 Bt npu Hanpsxennn 220 B.
OO6MoTKa neyH caenaHa U3 HUKEINHOBOMH IPOBOJIOKH AniHOM 72 M. Haittu nnowans
TIONICPEYHOr0 CEYEHHA MPOBOJIOKH, €CIH YAEAbHOE COMNPOTHBIECHHE HHKEIHHA
¢=0,4 OM-MMY/M. (Omeem: 0,48 Mm2.)

8. Cxonsko BpemeHu Gyzer HarpeBarsces 121 Boast ot 20°C o 100°C B anekrpuyec-
KOM yaitHuke MowHocThi0 S00 BT, ecnn ero KITJ 75%? (Omeem: 15 Mun.)
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Puc. 164

9. Haiitn MowtHOCTb, OTpebnseMyto 4eTBepToit namnoii (cM. puc. 165), eciun
R =10M,R,=20M,R,=2OmMm, R, =4 Om, a amnepmeTp Noxasbisaet 2 A.

(Omeem: npumepHo 1,77 Bt.)

IIpumeuanue:

Yro6bl NOSYUHTH OLIEHKY «3%» JOCTATOYHO PEIUNTS 3a4a4H 1, 2, 3; Ha «deThipen
Heo0XoauMo peluuTh 3aaun 4, 5, 6. [IpaBiibHoe peleHue 3anay 7, 8, 9 oueHnBaercs
TIATEPKOI».

JomaluHee 3a1aHKe
[osroputs §1-20.

Ypok 26
O6o6maoIuii  ypok-copeBHOBaHHe
no Teme «JJieKTPHYECKHE SIBJIEHHA»

Lenu ypoka:

3aKpenuTh HABBIKH PELLICHHS 3a/1a4: PACYETHbIX, KAYECTBEHHBIX H IKCTIEPUMEH-
TaJIbHBIX; YYHTb IPUMEHSATH 3HAHHUS B HOBOH CUTYalHH; Y4HTh IPaMOTHO OOBACHATH
1Nporcxoasilue HU3HYECKHUE SIBICHHA.

PopMHpOBaTh HABbIKH KOJIEKTHBHO#H paboThl B COYETAHHH C CAMOCTOATENLHOM
ZEATENBHOCTBIO YYaLLMXCS.
Ochopmnenue:

Ha nocke — nnakat ¢ Ha3BaHHEM YpOKa;

[Toptpersb! yueHsix: Kynona, Amnepa, Bonsra, [xoyis, JleHua;

BhicTaBka KHUT 10 TeMe «DNEKTPHYECTBOY.

Ha ypoke opranusyercs copeBHOBaHME Mex Ay yyawumucs. floaroraBnusaror-
€51 WETOHBI M NPU3bI, KOTOPBIMM HarpaXxaaroTcs MoOEANTENH TEX MM HHBIX KOHKYP-
cos. PebsiTa 3apanee caMH BHIOHPAIOT KOHKYPChI, B KOTOpbIX OyayT y4acTBOBaTb, U
COODIIAIOT O CBOEM BbIGOPE YUHTENIO, YTOOB! OH MOT NOATOTOBHThL HEOOX0AMMOE
KOJHM4ECTBO KapTO4eK ¢ 3aJaHUsMH. B xoae ypoka npoBoasTCs TakKe KOHKYPCbI, B
KOTOPBIX MOXET MPUHATDb y4acTHE BECh KJ1acc.

Xoa ypoka
Betynuresibhoe ¢J10BO yunTens

DNEKTPHYECTBO KPYToMm,
IMonox nm 3aBoa 1 aoM,
Besne 3apsAasl: TaM U TYT,
B ni06om aToMe «OKHBYT».
A ecnu Bapyr oHu beryT,
To TYT e TOKH CO3aIOT.
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Hawm Toku oueHs nomoraior,
JKu3Hb kapausansHo obneryator!
YAuBHTENBHO OHO,

Ha 6naro nam o6patueHo,

Bcex npoBoaoB «BeMHHECTBO»
3oBerc ... (AEKTPHYECTBO)

TIposiBMM HBIHYE Mbl YMCHHE,
3akoHBI OOBACHHM, ABTECHHA:
DNeKTPH3aLKIO, CONPOTHBIEHHUE
H MomHoCTD, Kak paGoTy 33 MIHOBEHHE.
JKCNEpUMEHTHI IPOBEAEM
U nobeaureneii vatineM!

TlepBblii konkypc: «PasMHHK2»

B Teuenue 5 MuH Bech knacc B GHICTPOM TeMrie 3aKaHUHBaET (pasy yUHTENA.
Tlepsblii, NpaBHABLHO OTBETUBIIHH, HOTYYaET XKETOH.

Mo>XHO NpOBECTH 3TOT KOHKYPC B hopMe PHU3HHECKOrO AUKTAHTA: yyalHecs
3aMUCBIBAIOT OKOHYAHHE KXA0H (pasbl HAa TMCTOYKAX, KOTOPBIE CAAIOTCA U NPO-
BEPSAIOTCS KIOPH.

— OnexTpH4eCKHM TOKOM Ha3bIBaeTCH ...

~ Envnuna snekTpH4eckoro ConpoTUBIICHHS ...

~ dopmyna 3akona OMa U1t y4acTKa LN ...

. JIeRCTBHA 3NEKTPHYECKOTO TOKA ...
MolHoCTb paBHa OTHOIUEHHIO PaboTHI K ...
YecTb OTKpPBITHA 3aKOHA O TENIOBOM ACHCTBHH TOKA MPHHALIEKHT ...
Kak uckarnb ofiiee conpoTusieHue UenH, B KOTOpoi noTpeduTeny coeanne-
HBI MTOCNIEOBATENBHO ...
IIpuunHO# CONPOTHBICHNA ABJIAETCA B3aMMOACHCTBHE ABHXYLLIMXCS JJIEKT-
POHOBC ...
ONEKTPHYECKOE COMPOTURIICHUE 3aBHCHT OT ...
Bce notpeburtenu HaxoaaTcs noa OAHUM U TEM XKe HaNPSHKEHHEM TIPH ...
DNEKTPHYECKOE HaNpsHKEHUE H3MEPAETCA ...
®opmyna paGoTbI INEKTPHYECKOTO TOKA ...
| kBru—eaununa ...
AMniepMeTp BKITIOYAeTCA B LiENb ...
®dopmyna 3axona Hxoynd-JleHna ...
YuyeHble, ONBITE! KOTOPbIX MO3BOJIMITH H3MEPHTD 3apsl IEKTPOHA ...
OnexTpH3anus — 370 ...
TTonoxHTeNbHBIH HOH — 3TO aTOM ...
Tpu TpeHHH CTEKIIA O IUEIK NEKTPOHBI IEPEXOIAT ...
B sinpe atoma HaxoasTcs ...
OTpHLATENbHEIA HOH — 3TO aTOM ...
Onekrpockon — npubop 411 ...
EnuHuua cHibl TOKA ...
DNEeKTPHYECKHii TOK HANpPaBJIEH OT ...
YaenbHOE COMPOTHBIIEHHE NMOKA3BIBAET, KAKOES COMPOTHBIICHHE HMEET NpO-
BOJHHK JUIMHOH ...
dopMysia CONPOTHBICHNA MPOBOAHHMKA ...
B ¢otoanemenTe ... 3HEpPrus NpeBpaLiacTCA B AMEKTPHYECKYIO.

— OxHOMMEHHBIE 3aPAJHI ...

|
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BTOpOii KOHKYPC KAYKIHOH»

B koHKypce y4acTByIOT Bee xenatoinue. Ha o6cyxaeHHe BBICTaBIAIOTCA 110 04e-
peau noTs! (IpeaMeTsl, rpad MKy, IIAKaTHE). 3a1a4a yHaIuxcs — Kak MOKHO 6onbLue
co06ILMTD 0 JaHHOM JloTe. UH(popMaLus, BelIaBaeMas yyauMMH1cs, A0JHKHA ObITh
JI03MPOBaHa U ABNATHCS TOFMHECKH 3aKOHYEHHBIM BbICKA3bIBAHHEM.

Jlom 1. 360numosan nanouxa

(nanoyka knaaerTcs Ha NpeMETHbI CTONHK)

Bo3MOXHBIE BbICKa3bIBAaHHA YHALLMXCA:

— 370 pu3nyeckoe TeNno — 360HHUTOBAS NaJIOYKa.

J60HUT — 3TO KayuyK C J0OaBIECHHEM CEPBI.

IMpu Tpennu 360HUTORO# NaNOYKH O MEX WM LIEPCTh OHA INEKTPH3YETCA.
HasnekrpusoBanHas najouka cnocobHa npuTAruBath K cebe Menkue Juc-
TOouKHM GyMaru (IeMOHCTpUpyerTcs).

[Tpy anexTpu3aumy nanoyka 3apsKaeTCa OTPULATENBHO.

— Ilpw anexTpu3aLNK TEKTPOHBI C MEXa MEPEXOAAT Ha MAJIOYKY.

CBA3b 2JIEKTPOHOB C AAPaMH Y Mexa ci1abee, UeM y NaloUuKH.

Ecnu naanextpnsoBaHHOMH nano4koi KOCHYThCS MEKTPOCKONA, OH 3apAUTCS.
OOOHUT IMIIEKTPHK, T.€. OH HE IPOBOAMT JEKTPUYECKHUE 3apsbl.

— JIBe 3apskeHHbIE Y00HUTOBbIE NAIOYKH B3aUMHO OTTAJIKHBAKOTCH.

Jlom 2. I'pagpux 3a6ucumocmu cunsl moxa om HanpAyNCeHUn

Ha nocke BoiBelMBaercs nuakar ¢ rpadHkom.

— 370 — rpaduK 3aBHCHMOCTH CHJIbI TOKA OT HaNpPsHKEHHS, MOCTPOEHHBIH s
JBYX IPOBOAHHKOB.

Mo ropu3oHTaNILHOM OCH OT/IOKEHO HanpsbkeHue B B, no BeprukanbHOH —
CHJla TOKa B A.

— 3aBHCHMOCTB MPAMO NPONOPLUHOHAIBHE, T.K. FPadHKH — PAMBIE, MPOXO/si-
wHe yepes Touky O.

Jns 1-ro mposoanuka: npu U=1B,/=1A.

ConpoTHBIeHHE NEPBOrO MPOBOIHHKA PABHO ...

ConpotusieHHe BTOPOro NpoBOAHKHKA PABHO ...

Conporusnetne R, > R, T.K. 4eM BBILIE CONPOTHRIEHHE NPOBOAHHKA, TEM
MEHbLIE YroJ HakIoHa rpadika K rOpU3OHTAIBHOH OCH.

Jlom 3. Ipu6op eéonemmemp

— 370 npubop M N3MEPEHHS MMEKTPHUECKOTO HANPIKEHHS — BOJIILTMETP.

— Ulkana nporpamyupoBaHa B B, 1 npesen H3MepeHHs HanpsbkeHHs paBeH ... B.

— llena neneHus Kansl AaHHOTO MpUbopa — ...

— Y npHbopa ecTb ABE KJIEMMBI AJ1s MOAKJIFOYEHUS B LeMb. OIHA C METKO «+»,
Apyrast — ¢ «—».

— BonsTMmeTp BKITIOYaeTCs B LieNb Napanie/ibHO TOMY YHacTKY LEMH, TIe U3Me-
psieTCs HanpsbKeHHe.

— BonbsTmeTp BKIIOYaETCA B LIEMb C YYETOM MOIAPHOCTH.

Jom 4. ITnakam c uzobpascenuem cxemol CMpOEHUA UOHA 2eNUR
Jlom 5. Peocmam

Jom 6. Amnepmemp

Jlom 7. ®@opmyna 3axona Oma ons yuacmka yenu: gpopmyna
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D

Puc. 166

Tpernii konxype «Onnrt! Onbrr!»

Yerripe yyacTHuKa, BLIOpaBILIME 3TOT KOHKYPC, pa36HBaloTCs Ha Mapsbl U [Oy-
YaloT IKCNIEPHMEHTAJILHOE 3ajaHHeE.

Pa6otas ¢ naGopatopHsiM 060pya0OBaHHEM, yYaILHECS MTHCLMEHHO OdhopMIa-
10T pe3yNbTaThl CBOMX U3MEPEHHIT M CHAIOT «HAY4HbIE pabOTED) KIOPH.

3adanue 1

Ha cTone HaxoaaTcs MCTOMHMK TOKA, BOJIBTMETP, JIAMINOYKA, PEOCTAT, COCAUHH-
TeNbHbIE TPOBOAA M BbIKITIOYaTe b, CoGepHTe 3NeKTPHUYECKYIO LIeb 110 cXeMe, H306-
paskeHHO#H Ha puc. 166. Kak H3MeHAIOTCA TOKa3aHHs BONBTMETPA H HaKaJl IAMITOYKH
NpH NEpEMELLICHUH NON3YHKa peocTaTa?

3adanue 2

Ha crone uMeercs anexrpuyeckas uenb, cobpaHHas mo cxeme (cM. puc. 167).
3aMKHHUTE LIeNb, H3MEPLTE CHITy TOKa 1 HaMpsHXKEHUE HA PE3HCTOpE NMpPH PasHbIX
nonoxenusx (1, 2, 3, 4) nonsyHka peocrara.

a) IlpenctasbTe pe3ynsrarsl H3MEpEHHH B BUjle TabnuLIbI.

6) [To nony4yeHHbIM JaHHBIM NOCTPOHTE rpaguK.

B) CaenaiiTe BBIBOA;: KaK CHJIa TOKA 3aBUCHT OT HanpsHKeHHA?

YeTBepTolit Koukype «JLas nobureneii kpoccBopaos»

VYuamuecs, BriGpaBLIMe 3TOT KOHKYPC, pa3OMBAlOTCA Ha Mapel M B TEYEHHUE
15 MHH pa3ranbIBaloT KpOCCBOPBL, PEATIOKERHBIE YUHTENIEM Ha NHCTKaX. OTBETHI
CAAIOTCA KIOpH. BMecTe ¢ kpoccBOpAaMU MOXKHO NPEAIOKHUTD 3aAaHus Tuna «Ha-
30BHTE PamMmIIHION.

Kpocceopo 1

! l

|3

: il

|6

Ll 1 1 1]

9

1. BeuecTBo, HenpoBoasilee 3MEKTPUIECTBO. 2 H 6. YueHble, ONbIThI KOTOPbIX
[lOKa3a,/i1 CyLeCTBOBAHHE IEKTPOHA H [I03BOIMIIH H3MEPHTD ero 3apsa. 3. Coob-
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{LIEHKE TeNy 3NEKTPUUECKOro 3apaaa. 4 U 5. YacTuibi, H3 KOTOPLIX COCTOMT ANPO
atoma. 7. ATOM, 10TepABILHIA WK IPUCOSAWHHBILM} OMH UITH HECKONTLKO 3IEKTPO-
HoB. 8. [Ipubop, cnysxawuii A oOHapyxeHus 3apsaa. 9. OnHO U3 BELECTB, UCIYC-
KAIOIHX anbha-yacTHIbI.

o BepTHKaNH B BLIAENECHHOM CTO0LE: YHEHBIH, OMBITHI KOTOPOIO JIEXAT B OC-
HOBE ICPHOH MOJIENTH CTPOECHHS aTOMa.

(Omeemer: 1. Auonextpuk. 2. Muwumken. 3. Dnextpusauusa. 4. Heiitpon.
5. Hpoton. 6. Hodde. 7. Hon. 8. Dnexrpockon. 9. Paauit.

Io Beprukanu: Pesepdopa.)

Kpocceopo 2

1. UcTouHHK TOKa (371€MEHT), B KOTOPOM BHYTPEHHSS JHEPrUs HarpesaTes npe-
BpalaeTcs B aneKTpHyeckyo. 2. UCTOYHUK TOKa, B KOTOPOM CBETOBAsA SHEPrus He-
NOCPENCTBCHHO NPEBpaLacTCA B MEKTpHyeckylo. 3. YUeprex, Ha KOTOpOM H300pa-
MEH CIOCcod COeAUHEHHS IEKTPUYECKHUX NpUOOpoB B Lenb. 4. SIBneHue ynopsno-
YEHHOTO JBHXEHHUSA 3apsXXEHHBIX YacTHL. 5. UTanbaHcKui yuyeHbIH, MOCTPOUBLUHIA
nepBsblit HCTOYHKK TOKa. 6. HacTh 3neKTpHYECKOH LIENH, CITyXKaluas i COENHHEHHUS
ocTanbHbIX ee yacted. 7. YacTp IMeKTpUYECKOH LENMH, B KOTOPOH JNEKTpHYECKas
3Heprus notpebisercs, npeBpalaich B Apyroi Bua sHepruu. 8. YacTs anmekrpuuec-
KOii LIerH, CITy’Kalas Ui 3aMbIKaHus B pa3Mbikanua. 9. CoeauHeHHe dMleKTpUdec-
KHX npoBoaoB. 10. MecTo Ha HCTOYHHKE TOKA, K KOTOPOMY NPHCOEIMHEHA KiieMMa
IS BKITIOUEHHS €ro B 3eKTpHYecKyto tenb. 11. Marepuan nnactiHbl npocTeiiero
XMMHYECKOTO HCTOYHHKA TOKA, KOTOpas 3apsXeHa oTpuuarenbHo. 12. Utansanckuit
Y4eHbIH, B YECTb KOTOPOTO Ha3BaHBI MIEMEHTHI — XHMHYECKHE HCTOYHMKH TOKA.
13. UcTounuk Toka, TpebyioLui npeaBapUTENbHOM 3apAaKH.

(Omegemoi: 1. TepmoanemeHt. 2. doroaneMcHT. 3. Cxema. 4. Tok. 5. Bonsra.

6. Mposox. 7. lpuemunk. 8. Beikmouavens. 9. Hens. 10. [onmoc. 11. Hunk.
12. lanbBanu. 13. AKKyMynaTop. B videnennbix knemkax: INEKTPHHECKas LiENb.)
IsTeiit KoHkype «J106mio 3aga4u s!»

Y4yacTHMKH 3TOr0O KOHKypCa JO/DKHBI B TedyeHHE 10 MHMH PELIHTb KaK MOXHO
Oonblue 3aa4. YcnoBHUs 3anMcaHbl Ha KApTO4Kax, KOTOPLIE BEIAAIOTCA 110 MEpE pe-
eHus 3afay4. [1o okoH4YaHHH KOHKYPCA JIMCTKH C PEIICHHUSIMH CJIAIOTCS XKIOPH.
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1. HayepTHTe CXEMY LIENH, CONEPXKALLEH OAMH ralIbBAHHUECKHiA IMEMEHT, 371€KT-
PHUYECKHI 3BOHOK H JIaMIIOYKY, IPHYEM Kax/IbiH U3 noTpebuTeed MOXHO BKIIIO-
4arth OTACAbHO. KakoBO HanpaBieHHe TOKa B TPOBORXHHKE, COCAHHAIOLIEM JIAMITy €
MCTOUYHHMKOM, KOTZIa KITFO4 3aMKHYT?

2. Kakoe KOJH4YECTBO 3JIEKTPHYECTBa MpPOTEYET B KaTyLIKE ralbBaHOMETPA,
BKJIIOYCHHOTO B LIENb Ha 2 MHH, €CJIM CHJia TOKa B 1iend 12 MA? (Omeem: 1,44 Ki.)

3. pu Hanpskeruu 1,2 kB cita Toka B oaHO# M3 cekiuit TeneBusopa 50 MA.
YeMy paBHO COTIPOTHBIIEHHE LienH 3Toi cekunn? (Omeem: 24 kOM.)

4. OnpenenuTe HaMpsXKEHUE Ha KOHLAX MPOBOAHHMKA, COMPOTHRIEHHE KOTOPOro
20 Om, ecnv cuna Toka B npoBoaHKke 0,4 A. (Omeem: 8 B.)

~ 5.Conpotusnenue | kM npoBoJokH 5,6 OM. Onpenenure HanpMKEHHE Ha Kax-
Ab1x 100 M mpoBOIOKH, ecau cuia Toka B Hel 7 MA. (Omeem: npuempHo 3,9 MB.)

6. B cnupanu 3neKTpOABHIraTENs, H3TOTOBIEHHOTO K3 HHKEJIMHOBOH MPOBONO-
KH IUTOLAaAbIO HonepedHoro cedenus 0,1 Mm%, npu Hanpsbkennu 220 B cuia Toka
4 A. KaxoBa niuHa npoBosioku? (Omeem: 13,75 m.)

7. DnexTpHueckas IIIHTKA PH CHIte ToKa 5 A 3a 30 MuH notpe6nser 1080 k[
sueprun. Paccuuraiite conporusnenne mutku. (Omeem: 24 OM.)

IllecToit KOHKYpc «BukTOopHHa»
B BuKTOpHHE YyacTBYeT Bech kiacc. Kaxabliit NpaBUIIbHbIH OTBET OLIEHUBACTCS
KECTOHOM.

Bonpoc 1

3ayeM npH NEPEBO3KE MOPIOYMX XKUAKOCTEH K KOPITYCY aBTOLUHCTEPHBI MPH-
KPEMNSIOT LeNb, KOTOpas NpH ABHXEHHH BOJIOYHTCA N0 3emiie?

(Omeaem: Tlpu nepeBo3ke B aBTOLMCTEPHAX FOPIOYHE JKUAKOCTH B3OANTLIBAIOT-
¢4 1 3nexTpusyrotcs. YtoObl H3GexaTh NOABIEHHS HCKP U NOXapa, HCTOMB3YIOT
LIENb, KOTOpast OTBOAMT 3apAibl B 3€MJTIO.)

Bonpoc 2

Komy npunaanexar cnosa: «Teneps s 3Ha10, KaK BLITASANT aTOM»?

(Omeem: 31H cnoea npUHaanexar aHruniickomy ¢usnky Pesepdopay, ckaza-
Hbl OHH B 1911 1)

Bonpoc 3

Yro npeacranseT coboit MonHus?

(Omsem: Onextpnyeckui paspsn B armocepe B BUIE JHHCHHOH MONMHMN
npencrabnigeT coboit anekTpuueckuii Tox, Npuyuem cuna toka 3a 0,2-0,3 c, B Teue-
HHE KOTOPbIX JUISTCH MMITYJIbChI TOKa B MOJIHUH, MeHsAeTcs. [Ipumepro 65% Bcex
MOJHMI, HabmonaeMsIX B Halllei cTpaHe, HMeloT Hanbonbire cuibl Toka 10000 A,
HO B peIKHX cly4asx oHa aocturaer 230000 A.)

Bonpoc 4

Kto n306pen snexTpuyeckylo JaMnouKy HakaiHBaHUA?

(Omeem: Pycckuii uzobperarens — Anekcanap Huxonaesuu Jloapirus. Ame-
pHKaHCKHI M300peTaTens DAUCOH nonayynn HeCKONbKO JaMnoyek JloapiruHa: ux
npuse3 B AMEPUKY OIMH pycckuit oduuep. B xoHue 1879 r. DaucoH co3aan ceoro
JIaMMNOYKY C BUHTOBBIM LIOKOJIEM M NIAaTPOHOM, Ha3bIBAEMBIM AHCOHOBCKHM. Bce
BbLIAHHbIC DIANCOHY NMATeHTI GLUTH ¢HOPMYTHPOBaHBI JTHLIE KaK NPEUIOKEHUS 00
YCOBEpPUICHCTBOBAHUH paHee 3anaTeHToBaHHOM samiiel Jloabiruna.)
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Bonpoc 5 .

YeM 06BACHUTB, YTO NTHLBI CIIOKOHHO M COBEPLICHHO 6¢3HAKA3aHHO YCAXHBa-
10TCs Ha nposoza?

(Omeem: Teno cuasiei Ha POBOAE NTHLBI IPEACTABAAET cO6OH Kak Ob1 0TBET-
BJIEHHE LieNH, COPOTHBIEHHE KOTOPOro Mo CPaBHEHHIO C APYToi BETBbIO (KOPOT-
KUM y4acTKOM TIPOBOJIa Mex Iy HOraMH NMTHlbl) orpomHo. [loaToMy cuna Toka B
3TOM BETBH (B TeJjie MTULBI) HUUTOXHA 1 6e3BpenHa. Ho ecny 6b1 nTHLA, cHAs Ha
NpoBo:e, KOCHYIACh KPBIIOM HJIM XBOCTOM CTONI0a (MM KaKHM-HUOYAb ApYyrum 06-
pa3oM COCAMHUNACH C 3EMJIEH), OHa MTHOBEHHO Obuia Obl yOHTa TOKOM, KOTOPBIH
ycTpeMuncs Obl Yepes ee Teso B 3eMITI0. )

Bonpoc 6

B 1876 r. Ha ynuuax ITapyxa NoABUINCH HOBblE HCTOYHHKH cBeTa. [ToMeluen-
Hble B Oesible MaToBbIE LIAPhI, OHH JaBajay ApKuit NpusTHLIA ceeT. [Toucmy HOBBIH
CBET Ha3BaNK «PYCCKHUM CBETOM», KPYCCKHM COTHLIEM»?

(Omeem: Co3nateneM 3THX HEOOBIYHBIX «cBeUeH» ObLsT pycckuit H306peTaTesb
MMaees Hukonaesuu S16104koB. B KOpOTKOE BpeMsa dynecHas «CBeYa» pPyCCKOro
n3odpeTatens 3aBoesana Bceobulee npusianue. «Cedamu S610ukoBa» ocsela-
JIMCBb NyYilIMe TOCTHHHLBI, YIHLbI ¥ NapkH KpynHe#wnx roponos Esponsl. «Ceeua
SA6souKoBa» npeacrasiscT coboii Ayrosyio namny, Ho 6e3 perynsaropos.)

HUroru copesHoBanun
[TonBoasTcs MTOrM KOHKYpCOB, onpexensiorcs nodeautenn. ITobeaurensam
BPYYalOTCs OpAEHA «3HATOK JIEKTPHHECTBAY.

Ypox 26 (BapmaHT 2)
Oo0o0mamuii ypok-urpa no teme «JJIeKTPpUUYECKHE SIBIEHH

Henu ypoka:

[MosTopHTE M 06001LMTH 3HAHUS 00 INEKTPHUECKOM 3apsje, O B3aUMOACHCTBUH
3apSHKEHHBIX TeJl, O CYLIeCTBOBaHHH [IBYX POROB 3MIEKTPHYECKHX 3aps0B; TO3HAKO-
MUTb C SBJICHHEM JNIEKTPH3ALIMH.

IIpasuna uepur

3a Hezgento 10 ypoka yqaluMcs oOBABIAETCA TEMa YPOKa, OCHOBHbBIE 3aJaHHUA
0 TEMC U CIIMCOK IUTEPaTyphbl JUis OATOTOBKH. IIpH yTBEpXAEHHH TEMbI CTABUTCS
npo6nema. [Tocne ee MOCTaHOBKH y4aUIMMCS CTAHOBUTCSA ICHO, YTO Hay4HBIi OMCK
no BbIOpaHHO} TeMe Hallo BECTH B IBYX HalpaBieHHAX: JICKTPU3aLMs — BPar, H C
HEK HYXHO OOpPOTHCH, EKTPU3ALINA — BEPHBIH IOMOLHHK YenoBeka. KanutaHbl
KOMaHA 110 Xpebuto onpeaensior poiib KOMaH/ bl Ha ypoKe.

Xoa ypoka

I. BetynuTesibHoOe ¢I0BO yunTeIst

Bbl, KOHEUHO, 3HaETE Iie )KMUBET MEKTpH4ecTBO? B npoBoAax, NoABEIEHHBIX HA
BbICOKHX MayTax, B KOMHAaTHOM 3/1eKTPONPOBOAKE U ellle B SaTapeiike KAPMaHHOrO
donaps. Ho Bce 370 anekTpuuecTBo Homallkee, py4Hoe. UenoBek ero H3noBui v
3acTaBui1 paboTaTs.

A eCTb M Ha CBETE JNEKTPHUUYECTBO AMKOe, HenpupyuyeHHoe? Takoe, KoTopoe
XHBET caMo 1o cebe?
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Ja, ecTb. OHO BCIIBIXHBAET OCNEMUTENbHBIM 3HI3aroM B rpo30BbIX Tyuax. OHO
CBETHTCA Ha MauTax Kopabneii B JylHbIe Tponuyeckue HouH. Ho OHO eCTh He ToNbKo
B o0aKax, 1 He TONBKO NOA TponukaMy. THXoe, HE3AMETHOE, OHO XKUBET BCIORY,
Jake y Bac B KoMHarte. Bbi 4acTo iep)XHTe €T B pykax i camu o6 3ToM He 3HaeTe. Ho
€ro MOXHO OOHapYXHUTb.

31MOii, B XOPOLIIO HATOMNEHHOH KOMHATe BO3bMHTE TIaCTMACCOBBIH rpeGeHs 1
HECKOJILKO pa3 MPOBEAUTE UM N0 BoocaM. Bei ycneiuute caboe noTpeckHBaHHe.
Bosnocst BctanyT apiGoM. ITpudecsiBaich B TEMHOTE, MOXKHO J@X€e YBHIETh KPOILIEY-
HbIE MMEKTPHUECKHE HCKOPKH. OTOPBUTE HECKONBKO MaIEHBKHX KIIOYKOB NaHpoC-
Ho# OyMaru v noaHecuTe kK HuM rpebenb. Kioukn nesxat cnoko#ino. Ho nposeaute
rpe6HeM o BonocaM — 1 6yMaKKu CTaHyT IPUTATHBATLCA. JTO ABCHHE (Cr10C06-
HOCTb TEJI NPUTArHBATH APYTHE TeJ1a MOCIIE TOro, Kak UX HaTEpITH) Ha3bIBAETCs JJIeK-
Tpusauuei Ten. O6 3Tom ABneHnH ObITo n3BecTHO ewe B VI B. 710 H. 3. CBoiicTBO
AHTaps, TOBOPAT, Ob1110 OTKPBITO Aouepbio Paneca u3 Munera. Ho Tenbiii kameHb
YAUBUTEIILHOH KPacOThE, COAEPXKaL{Hi HHOTIA BHYTPH ceOst MaIEHbKHX HaCEKOMBIX,
oGnazasn 0fHUM OOBIYHBIM, PacroaraloMM K GuIocoGCKHM HaCTPOEHHAM CBOH-
CTBAM — OH MOT — NPUTATHBaTh. OH NPUTATHBAJ NLUTHHKH, HUTH, KYCOYKH Nanupyca,
M UMCHHO 3THM CBO/CTBOM ONPEAEAANHCEH B APEBHOCTH HA3BaHMS STHTAPS Y PasHbIX
HapozoB. ['pexy Ha3BaiM €ro EKTPOHOM, NPHTATHBAIOLIUM K ceOe, pUMIISHE —
XapHaHCOM, YTO O3HauaeT rpabuTeneM, a nepes! — kayboH, T.e. KaMHeM, CIOCOOHBIM
NPUTArMBaTh MAKMHY. Tak 66110 OTKPBITO ABTEHHE MMEKTPU3aLMH Te. YTo 3T0 Takoe,
B YEM 3aKJIIOUAIOTCA MOJIOKHUTENbHBIE U OTPHLIATENbHBIE CTOPOHBI?

I1. OTBeTnI KOMaHA

1-1 Komanaa. Mbl cuMTaeM, YTO ANEKTPU3ALIUA — THIIHEE ABICHHE, U €€ HYXKHO
UCKOPEHHTD K3 Hateit xu3Hu. OHa NPUHOCHT JHILb cTpananus. [Ipuseacm npumep:
BYEpa NOCETHTEIb YHHBepMara «JleTckuit MUp» Obl HalyTaH KEHILMHOI, KoTopas,
10 CJIOBaM NOTepreBILeH, ykorona noieii XUTpo cipATaHHbIM wnpuueM. [pu pac-
CNIEAOBAHHH BbIACHWIIOCH, YTO HHKAKOroO IINpH1a He Op10. Konona cunreTnyeckas
wy6a. U kro BunoBar? Xeuunna? llly6a? Bunosara anexrpusanus! I10 u3-3a Hee
ObLIH HaryTaHb! IOCETHTENH MarasuHa. FickopeHuTs ee!

Onovim 1

Ipesxae Bcero yenoBeka HY>KHO H30JUPOBATH OT 3eMJIIH. J11s1 3TOro OH BCTaeT Ha
H30JMPOBAHHBIN CTONMK U GepeTcs pyKkol 3a OIMH M3 NOJIOCOB 1EKTPOGOHHOH
MaulHHbL. PaccTosHie MeXay NOMI0CaMH 3/1eKTpo(OHHOH MallMHEBI JOJDKHO OBITH
He O6onee 15 mm. IIpuBennte B AeiicTBHE MallIMHY M 3apsAaUTE YeNoBeKa. Yuatuecs
MOTYT [OAXOAMTE K HEMY M NpHKacaThCs K MO60MY y4acTKy Tena, YTO BbI3bIBACT
TIOABJICHHE INEKTPHUECKHX UCKD.

2-s1 koManaa. Ml He comachbl. Jleno B ToM, 4To Buepa Obl1 CyXo# MOpO3HbIit
AeHb — BO3RYX AndnekTpuk. 1lybxa nmpu conpukoCHOBEHHH C OKPY>KAIOILHMH npes-
MeTaMH Ha3NIeKTPH30Baach. 3aps/ibl HAKATIMBAIHCH, Ly6a cTana UCKPUTHCS, H 3TH
MCKpBI BbI3BaNH ollyllueHHe ykona. Ho noroga mensierca. Mbl MOXEM NPHBECTH
npuMep, 10Ka3bIBAIOLIHIA, YTO SNEKTPHU3ALMS ABICHHE MONE3HOE JIFOMAM H 0c060
TOYHBIM NPOU3BOACTBaM. Bce MalMHb! M3-32 MUK MPEXAEBPEMEHHO M3HALIIKBA-
10TCS, @ KaHaNbl HX BO3AYILIHOIO OCaXXAeHHs 3acopsioTcs. KpoMe Toro, 4acTo neuib,
YJIETAIOIAs C OTXOAALIMMH Fa3aMu, npecTaBaseT coboii nenHoe cripbe. OuncTka
NPOMBILLTEHHBIX Fa30B CTalla HEOGXOAMMOCTBIO, H J0KA3aTENBCTBOM CITYXKHT CIEXY-
IOLL{H I OMIBIT.
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Onvim 2

B crexnaHHO# TpyOKe MPOXOAUT BIOJb CTEHKH CTAHHOJ1€BAst JICHTA, COEAMHEHHAs
€ NMOJNOXKHUTENBbHBIM TOTIOCOM 3N1eKTPOGOHHOI MallIMHBI, a TI0 OCH — NOABEIICHHAA
Ha U30JIMPOBAHHOM CTCPXKHE MPOBOJIOKA C TAXKEIIBIM IPy30M (TIPOBOJIOKA COCAUHS-
€TCsl C OTPHLIATENbHBIM MOJIOCOM MaLlKMHBI). « TpyOKa» CTaBUTCS Haj KPHCTAIIN3a-
TOPOM, HarONHEHHbIM HEOOMBIUMM KOTMYECTBOM KOHLCHTPHPOBAHHOH COSIHON
Kucnotel. Eciv nanouky, CcMOYEHHYIO B HALIATHIPHOM CIIMPTE NOAHECTH K KUCIIOTE,
TO NOCNEAHASt HAYHHACT ABIMHTBCH, H U3 «TPYObi» HAET rycToit Genblii AbiM. [TpuBo-
JINM B AeHCTBHE 3NEKTPOPOHHYIO MALUKMHY, AbIM HCYE3AET.

1-1 komanaa. [Ipumep yGeaurenshslil. [Ipuaercs B 1aHHOM clyyae COINIacuThCs
¢ BaMH. Mbl KaK-TO yIlyCTHI M3 B/, YTO YUCThIH BO3AYyX HeoOxoauM 1 HaM. Ho kax
6biTb ¢ TakuM akToM? BBl KpacBO OAeNHCh, IPULLTH B Kade, B KUHOTEaTp (He
BaXXHO Ky/a) H BAPYT Ballle IaThe Ha3/IeKTPH30BAJIOCh, M BOT PE3yNIbTAT: UCIIOpUEH-
HbIH Beuep, HCIIOpUeHHOE HacTpoeHHe. Pa3Be 31iech JIeKTpH3aLMs He BHHOBATA?

Onoim 3

OneXTpHYECKHH CYATAH COEIMHAETCS C OAHMM M3 IIOJIOCOB MEKTPO(OHHOM
MalrHbl. Malinia npuBoauTcs B asikeHue. K cynrany npubnussre pyky. Jlucrou-
KH NIPUIHNAIOT K PYKE,

2-1 KoMaHaa. MBI cyHTaeM, YTO HE Hall0 BUHUTH 3IEKTPU3aLIHI0, HE06X0AMMO
IIPOCTO NPHMEHATb AHTUCTATHKU. KpoMe Toro, Hafo noxesnarb, 4ToOb! BbINyCKaIK
TIOMEHbLIE CHHTETHYECKHUX TKaHEH.

Yuurean: Mrak, kak 60poThca ¢ siekTpH3anmei?

[ToBbllIeHHe BNAXKHOCTH;

YcTaHOBKaA BBITSHKHBIX TPYO B 1101y nIpH padoTe ¢ roptoYMMH MaTepHatamMu;
3azemicHue;

— Hcnons3oBaHue aHTHCTAaTHKOB.

Yenosek nomobex akkymynsTopy. Y 3apsikaercs oH B IOHOCTH. 3apsikaeTcs
JHCPIHeEi, 3HAaHUAMH, XapaKTEPOM, OTHOLUICHHEM K KHU3HU.

Yuureasn: Opanuysckuit uccnenoarens [apas Jrocde B 1730 roxy usyuan s3a-
MMOEHCTBHE HAINEKTPU30BaHHBIX Tell. JJrode 3ameTui, yTo B OHHUX clly4asx Ha-
MEKTPH30BAHHBIE TENa B3aHMHO NPUTATHBAIOTCA, a B APYTHX oTTankuBalotcs. Ha-
MPUMEP, HaTepTask CTEKISHHAs NaJoYKa OTTAIKUBAETCA OT APYTOM TaKo# xke rnajuoy-
KH, HO MPHTATHBACTCA K HAdIEKTPU3OBAHHOMY CTEPXKEHbKY M3 cMojbl. [lode
00BACHH 3TO ABJICHHUE TEM, YTO CYLIECCTBYET /IBA PAZIA JIEKTPHUECTBA “'CTEKIAHHOE”
1 «cMonaHoe». Tena, 3apsXKeHHbIE 3JIEKTPHYECTBOM OJHOTO POAa, B3aUMHO OTTaJl-
KHMBAIOTCA, a IPH Pa3HOMMEHHBIX 3apsIax NpHTAruBaoTcs. bonee ynauHoe 0603Ha-
YeHHe ABYX POJIOB JJIEKTPHUYECTBA, COXpaHUBILIeecs 110 Hallero BpeMeHu B 1977 roay
J1a7n U3BECTHbIH aMEPHUKaHCKUH (PH3HK M NOJIHTHYECKHI nesTens Bennamun Opank-
auH. CTEeKISHHOE, 3N1eKTPUIECTBO ObIIO HA3BaHO MOJIOXKHUTENBHBIM, @ CMOJITHOE —
OTPHUATENBHLIM,

B 1780 roay utanssaHckuii anarom Jlynmku [ansBanu npoBoaun, pasHooGpas-
HBIE OMBITHI: BIUAHUE ACHCTBUSA INEKTPHUECTBA HAa OPraHH3M XKHUBOTHbIX. OH NoKa-
3aJ1, UTO LUl AOCTHXEHHUSA 3bdekTa HeobxoauMsbl MeTamsl. OH nokasal, uTo Mpu
TeJlax, He ABMAAIOLIMXCS MPOBOJAHMKAMH 3/IEKTPUYECTBA, HUKAKOro BO3AeHCTBHS Ha
Tena He Bo3HuKano. OH nokasa, 4To pa3Hble MCTAILTBI AAIOT pasHeie 3¢ extsl. Ho
OH He 00paTHII BHUMaHHA Ha TO, YTo 3 deKT BO3HHKAN TONBKO NPH HATUYHUHU ABYX
pa3IM4HbIX METALIOB.

|

[
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Yuuntenn: [TocMoTpiTe Ha KAPTHHY 1 OTBETLTE Ha BONpOC.

Kapmuna: naneu, xouika, cypryy, METaJULIMYECKHHi AMCK CO CTEKJISHHOl
Tpy6oii..

Yuutens: [1a, 370 snekrpodop — npubOp JIs ONBITOB CO CTATHYECKHUIA INEKTPH-
uectBoM. [Tpubop BosnbTa 6611 04ens mpoct. OH COCTO M3 Cypry4HOii NOAYILKH,
METAIHYECKOIO IUCKA CO CTEIUIAHHON PY4YKOH, COOCTBEHHOTO MasbLa U KOUIKH.
ITpuHuun gefcTus anekTpodopa, Mo CyTH AeNa, TOT KE, YTO H Y COBPEMEHHBIX
IIKONLHBIX 3EKTPOdAPHBIX MALLIHH, H COCTOMT B TOM, 4TO 3apsiji, COOGUIEHHBIN Cyp-
Cyqy NpH TPEHHH KOLIKOM, MOXET GbITb yBEIHYEH B IPOU3BOILHOE YHCIIO pa3 pH
TMOBTOPEHHH LMK OMMYCKAHHKSA METAUTHYECKOM IUTHTBI Ha CYPryY M OTBEACHHS €€
Hasaj. [Ipu 3TOM nanew 3KCIEPUMEHTATOPA CITYKUT TEM MOCTHKOM, BO KOTOPOMY
M3 IMcKa yOeraeT npH Kaxa0M IHKJIE OYepeAHas NOPLHA 3apAZ0B KHEHYKHOIO»
MPOTHBOMNONOXHOIO 3HaKa. INeKTpodop — yROOHbI MPUGOP 415 IONTYYEHHS MOLLL-
HbIX pPa3psIOB CTATHCTHYECKOIO 3MEKTPHYECTBA.

111. Bonpoch! Ha IOBTOpeHHE:

— Kak B3auMoneHcTBYIOT OHOHMMEHHBIE dNeKTpHUECcKUE 3apaan? (Ommanku-
earomcs)

— C nomompio Kakoro npubopa MOXKHO ONPEAEIHTb, YTO TENO 3apANKEHO?
(Onexmpockon) ’

— MOXHO /I JNeKTpHIECKHiA 3apsa ACTHTD OeckoHeuno? (Hem)

— Kaxoeo 3nauenne MuHumansHoro 3apsaaa ? (1,6 x 10~ kn)

— Kak Ha3biBaeTcs equHuna 3apsaa B cucreme CU? (1 kynon)

— Kakoit GykBoit 0603Ha4aeTca HaNPHKEHHOCTD AekTpUyeckoro noja? (£)

— Ecnu Teno 3apskeHo NON0KHUTENBHO Yero Gornbliie, 3EKTPOHOB WITH MPOTO-
HoB? (/Ipomonoe)

— JlpeBHerpedeckoe Ha3BaHue sHTaps. (Dnexmpon)

— ®du3nyeckas BeNMYHHA, EAWHHLIA H3MEPEHHA KOTOPO#i Ha3BaHA B YECTb UTAJIb-
aHckoro yueHoro Bonvra. (Hanpscenue)

— Pycckuit yueHsiH, yuacTBOBaBNIHiT B IEPBLIX ONBITaX HCCIIEAOBAHUS aTMOC-
¢eproro anekrpuuectsa B Poccuu. (Jlomorocos)

— Kakue suap! 3apanos cymectsyot B npupone? (lToroxcumensubie, ompuya-
menbHble)

— Moxer im 6bITh 3IeMenTapHas yacTHua 6e3 3apsna? (Ja)

— Moxer i1 ObITB 3n€KTPHYUECKHH 3apax 6e3 yacTHum? (Hem)

— MoryT 111 ABa OIHOMMEHHBIX 3aPHKEHHBIX METAJUTHIECKHX [IaDHKa NIPHTAIH-
BaTLCA APYT K ApYTY? (Mozym)

— bBsiBanu cnyyas, Koraa oueHb GbICTPO NOXHMMAIOLIHIH a3POCTAT CAMOIMPOH3-
BOJILHO 3aropajicsi B Bo3ayxe. YeM 370 MoxkHO 0ObACHUT? (Qnexmpusayuer)

IV. [ToanBeaeHHE HTOIOB
YyuTeNb BEICTABAAET OLIEHKH 32 YPOK.
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Ypok 27
IMocroaunsie MarnuThl. MarauTHoe noJe 3emMJu

Lenu ypoxa:
BBecTH noHaTHE NOCTOAHHOrO MaruuTa. Ha mpaktiie nony4uTh KapTHHY CH-
JIOBBIX THHHH MaTHUTHOTO NOJIS TOCTOAHHOTO MarHMTA.

Obopyodosanue (0na kpamxoepemennoii 1abopamoproii pabomboi):

[Tonocosoii Maruut (2 WT.), NOAKOBOOOPA3HbIA MarHUT, MArHUTHAA CTPEIKA HA
TI0ACTaBKe (MJIM KOMIAc), CTANbHBIE CKPENKH, MEHbIN NPOBOJ, KapaHaall (2 wrT.),
JIACTHK, XKeJle3HbIE OMUNKH (MOXHO HATOYMTh M3 FBO3JA HAMUIbLHHKOM), KYCOK
kapToHa uiu 6enoii 6ymary pasmepom B 2—3 IIMHBI TOJIOCOBBIX MArHUTOB,

Xon ypoxa

I. [ToBTOpeHue no Teme «JIEKTPHUHECKOE NOJIE»
— Uro Takoe anckTpuyeckoe none?
Yem omnuuaercs nose or selecTsa’?
Iepeuncnute OCHOBHbIE CBOHCTBA JIEKTPHYECKOTO MO,
Yt0 yKka3bIBalOT CHIIOBbIE TMHHH 3NEKTPHUECKOTro Nos?
O6bacHuTE, MOYEMY NOCTE COOOLIEHHS IEKTPHUECKOMY CYITaHy 3apaaa
ero 6ymakHbI€ NONOCKH PACXONKTCA B Pa3HbIC CTOPOHBI?

I1. HoBblit MaTepnan

Kaxapi#i 13 Hac ¢ paHHero AeTcTBa Ciblian 4To-HUOyab 0 Maruute. MHorue
JepiKaJli €ro B pyKax, a y HEKOTOPBIX Ja)ke ObUTH HIPYLIKH, B KOTOPBIX HCIOJb30-
BaJIMCb MarHUThHI.

IlepBble cBeAEHNs 0 MarHUTaX TEPAIOTCS B Iy6OKO# ApeBHOCTH. B cTapiHHBIX
JIETOMHUCAX COXPAHHUIOCH YIIOMHHaHHE O ToM, uTo B 1110 r. 10 H. 3. B Kutae 6pu1n
ycTpo#icTBa (MO-BHAMMOMY MarHHTHBIE), TOKa3bIBAIOLLME HANPaBIEHHE HA IO,

[lepBble MarHuThLI GbLIH €CTECTBEHHOTO NPoUcXoikaeHHA. OKa3anoch, 4TO 3TO
ObUIH KyCKH pyIbl — MATHUTHOTO JKeJle3HAKa (MarHeTHTa).

Eme B 1269 r. I1. IleperpuHom Obula HamuUcaHa KHUTa O MarHUTax, KoTopas
HasbiBanack «ITncemMa o MaruTax». B 31oit kHure 6biH coOpaHbl IOYTH BCE H3BE-
CTHBIE B TO BpeMsl CBEICHHA O cBo#icTBax marHuToB. [1. [Teperpun ycranosun, uro,
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€CJIH NIOTEPET CTANBHYIO CNHUIY MarHMTOM €CTECTBEHHOrO HPOHCXOXKAEHHUS, TO
CITHLIA TOXE CTaHET MarHUTOM, HIIH «KHAMarHUTHTCA». TakHe MarHUTHI MONLYYHIH
Ha3BaHHE HCKYCCTBEHHBIX MarHHTOB. ,

Ecyv BCTaBHTS B KaTyLIKY C TOKOM CTEP)KEHD W3 3aKANIEHHOM CTalH, TO B OTJIH-
YHME OT XKEJIC3HOTO CTEPKHA OH HE pa3sMarHHYHBAETCA MOCIIE BLIKIIOYEHHS TOKA, a
IUTHTENBHOE BPEMSA COXPAHAET HAMArHHYEHHOCTb.

Tena, nnurensHOe BpeMs COXPaHAIOIIHE HAMArHHYEHHOCTD, Ha3bIBAIOTCA NO-
CMOAHHBIMU MA2HUMAMYU WU TIPOCTO MAZHUMAMU.

Te yyacTKH MaruuTa, rae oGHapyXHBaIOTCA Haubosee CHIBHOE MArHUTHOE AEH-
CTBHE, Ha3bIBAIOT NOAIOCAMU MATHHTA. Y BCAKOTO MarHMTa, KaK H Y H3BECTHOH HaM
MarHUTHOH CTpenkH, 06a3aTeNbHO eCTh JBa nooca: ceseprotii (N) 1 1oxcubiit (S).

Ceoticmea MazHumos:

a) Maraur ob1azaeT Ha pasHbIX y4acTKaxX pa3iMYHON PUTATUBAIOLIEN CHIIOI,
Ha MOJII0CaX 3Ta CHaa Hauboslee 3aMeTHa.

6) Maruut nMeeT aBa NoMoCca: CeBEPHBIH U I0XKHBIH, — KOTOPbIE Pa3IMYHBI 110
CBOHM CBOHCTBaM.

B) PasHouMeHHBIE MONIOCH MATHUTOB NPHTATHBAIOTCS, ONTHOUMEHHBIE — OTTaJl-
KHBAIOTCSL.

r) [Ipu cuabHOM HarpeBaHHHM MarHMTHBIE CBOHCTBa MCYE3alOT KaK Yy MpUpOJ-
HBIX, TaK ¥ Y HCKYCCTBEHHBIX MarHHTOB.

1) MaruuTs! 0ka3biBalOT CBOE AEHCTBHE YEPE3 CTEKIIO, KOXKY HITH BOAY.

B3aumoneicTBIE MarHMTOB OGBACHAETCA TEM, YTO BOKDYT JOOOro MarHura
CYILECTBYCT MazHumnoe none. MarHuTHoe noJjie OMHOTO MarHUTa JNeHCTByeT Ha
Apyroi MarHUT U Hao60poT.

C moMolL{bIO KENE3HBIX OMMIOK MOXHO MONYYHTh NpEJICTaBNEeHHE O BiJIE Mar-
HHMTHOTO NOJIA MOCTOAHHOTO MarHUTa. .

CunoBele THHMKM MarHMTHOTO MOMA — 3aMKHYThie THHUHU. BHe MarauTa cuo-
BBIE JINHUH BBIXOIAT H3 CEBEPHOTO MOMIOCa MATHUTA U BXOAAT B KOXKHBIH, 3aMbIKa-
AICh BHYTPY MarHura.

3eMHoO# ap TOXKeE ABAIETCA MaTHUTOM. Y HEro €CTh CBOM MarHUTHbIE MOJIIOCHI
¥ MaruuTHOE none. IMeHHo 3710 nosie ¥ 3aCTaBasET CTPESIKY KOMAAca OpHEHTHPO-
BaThCA BCE BPEMs B ONpEIe/ICHHOM HallpaBiCHHH.

Hnoraa BHE3anHO BOZHHKAIOT TaK Ha3bIBaEMble MarHUTHBIE OypH — KpaTKoBpe-
MEHHBIE H3MEHEHHA MarHUTHOrO NOJA 3€MIIH, KOTOPbIE CHIILHO BIMAIOT Ha MOBE-
JleHHe CTpeNkH koMnaca. HaGmoneHns nokaseiBaloT, YTO MOSBICHHE MAarHUTHBIX
6ypb CBA3aHO C CONHEYHO aKTHBHOCTBIO.

[ToneTsl MEXTIIAHETHBIX KOCMUYECKMX CTAHUHI B KOCMHYECKHX Kopabneit Ha
Jlyny v Bokpyr JlyHsl NO3BOJIMIH YCTaHOBHTb OTCYTCTBHE Y HEE MArHUTHOTO MO,
IMposesenHbIE HCCNENOBARUS HE OOHAPYKHIH MATHUTHOTO TIONIA Y MaHeTh BeHe-
pa; y Mapca umeercs cnaboe MarHMTHOE TIOJE.

I1I1. Kparkospemennan naGoparopnas pagora «M3yueHue cBOHCTB MOCTOAH-
HBIX MArHHTOB»

Ykazanua k pabome:

1. Y6epute Bce MarHuTbl Ha OQHMH Yroj cTosa M yOeaurech, 4T0 MarHMTHas
CTPCJIKA HAa HIJIC HITH CTPEJIKA KOMIIAaca BCC BPEMS OPHUCHTUPYETCA OAUHAKOBO MpH
BbIBEJICHHH M3 PaBHOBECHA. BCnoMHUB, I7ie pacrnonoeH ceBep, a A€ 101, NOCMOT-
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pHTe, KAKHUM KOHLIOM CTpENKa YKa3biBaeT Ha ceBep (MHOTA MarHUTHBIE CTPETKH,
MCTIONb3yEMble Ha NPAKTHYECKUX 3aHATHAX B LIKOJaX, OKa3bIBalOTCA NEpeMarHu-
YeHHBIMM, U CHHHil KOHEL| YKa3siBaeT Ha lor). [IpoBepsre, npuTArMBacTcs au K
CTpENKE KapaHJail, KaHIEIAPCKHE CKPENKH, TACTHK, UIACTMACCOBBIH KOPITYC py4-
KH, MEAHBIA TTPOBOL.

2. Haiina ceBepHblii MOMIOC CTPENIKH, ONPE/IeNIMTE NOMIOCa MOJIOCOBBIX M MO~
K0BOOOPa3HOro MarHuToB. U onath e He CTOUT AOBEPATH OKPACKE MArHUTOB, Ca-
MOCTOSITE/ILHO YCTAHOBHTE, KaKOH KOHEL MarHHTA OTTAIKMBAET CEBEPHBLIi MONHOC
crpenku. O603HauBTE METIOM CEBEPHBII M 10)KHBIH MOMIOCHI MATHHTOB.

3. TonoxuTe NIMCT KApTOHA HA MOJNOCOBOM MAarHUT, U PABHOMEPHO NOCHINLTE
€ro ene3HbIMU onuiakam. He caBuras MarHMT M JIMCT KapTOHa OTHOCHTENLHO
ApYT Apyra, OCTOPOXHO MOCTYUYHTE 110 JIUCTY, YTOOBI OMHIIKH MOITIH CBOGOIHO Me-
pepacnpenenutbes. Cnenute, Kak BBICTPAMBAIOTCA ONMMWIIKM Ha KaptoHe. IMocne
TNOABJ/ICHUS YETKOH KapTHHBI, NEpepHCYHTeE ee B TeTpab. [IpoaHanusupyiite, kak
3Ta KapTHHA COMIACYETCs C MOIyYEHHOH NPH IOMOILM MarHUTHOMN CTPEJIKH. -

O6bAcHHTE NHCBMEHHO, TIOYEMY OTIHIIKH BbICTPanBaioTcs, obpasys CKOTUIeHHs
BIOJ1b CHJIOBBIX MArHHTHBIX JINHHIA.
1V. 3akpennenue nayuennoro

— Kakue Tena Ha3bIBalOT MOCTOSHHBEIMM MAaTHHUTaMH?

— YTo Ha3bIBAIOT ONHOCAMH MarHuTa?

— Kaxkue n3 n3BecTHBIX BaM BELIECTB NPUTATHBAIOTCA MarHUTOM?

— Kaxk B3aumoneiicTByioT Mexay co6oii Monock MarHUToB?

— Kak ¢ nomMous10 MarnuTHoi CTPEJIKH MOXXHO ONPEACINTD MOJIIOCh] y HaMar-
HHYCHHOIO CTaJIbHOTO C'I‘Cp)!(H’I?

Kak MO)HO NonyunTs npeacTaBnenne 0 MarHUTHOM 10J1€ MaruuTa?
Jlomaurnee 3ananue

1. §21;

2. 3agaua 104;

3. ﬂOHOHHHTeJleOC 331aHHE: C MTOMOLUBIO KOMITIACa YCTAHOBHTD, KaK pacnoJjio-
JKCH Balll 1IOM OTHOCUTENBHO CTOPOH CBETA.

Ypox 28
MaruuTHoe nojie Toka

Cm. ypox 35, ypok 36 no nporpamme A. B. ITepbimiknHa.

Ypox 29
dnextpomaruutsl. Tenerpapuas cesisb

Lens ypoka:

[To3HaKOMHTB YHaIMXCS C YCTPONHCTBOM NEKTPOMATHHTOB H HX PUMEHEHHEM.
Obopydosanue:

Borb1oit rBo3ak, NPOBONOKaA, MENKHE XKeNE3HbIE NPEIMETHI, PEOCTAT, HC-

TOYHHK TOKA, MarHMTHas CTpEJIKa, MyCTas KaTyllKa M3-T0J1 HUTOK — Ha KaXK-
J10M CTOJIC.
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Xon ypoka

1. lloBropenne. IpoBepka AOMaILNETO 3a5aHHS
— OnuuuTe onbIT, B KOTOPOM HAGMIONAETCS ASHCTBHE MMEKTPHYECKOrO TOKA Ha
MAarHHTHYIO CTPEJIKY.
Yro AB/IAETCA HCTOYHHKOM MarHUTHOTO NoNA?
Kak pacronararorcsi MarHHTHbIE CTPENKH B MATHHTHOM M0JIE MPAMOHHEH-
Horo Toka?
YTo Ha3bIBAIOT MATHUTHHIMM CHAOBBIMH JIHHHSAMH?
Kaxy:o $hopMy HMEIOT CHIOBbIE THHMH MArHHTHOTO NOJA NPAMOIHHEAHOrO
TOKa?
— CdopMynupyiite nepBoe npaBuio npaBoii pyKH.
II. HoBnlii MaTepuan
H3yuas temy «IlocTosHHBIN TOK», MBI FOBOPHJIM, YTO HAJIUYHE TOKA B LEMH
MOXHO ONpeNesHTh No ero Aeicrauto. CeronHs Hac OyAeT HHTEPECOBaTh MarHUT-
HOE JICHCTBHE TOKA.
MarHuTHOE MoJie MOXXHO YCHIINTS, €CIIH IIPOBOJ, 0 KOTOPOMY TEYET TOK, CBep-
HYTb B (hOpMe BUHTOBO#H crinpaiy. TaKyro KaTyLuKy Ha3bIBalOT COIEHONIOM.
— Bo3sbMuTe NycTyI0 KaTyllIKy H3-N0] HUTOK ¥ HAMOTaiiTe Ha Hee POBOIOKY.
~ CobepuTe Lenb U3 CONEHONAA 1 HCTOMHUKA ToKa. [TogHecHTe K coneHonny
MarHHTHYIO CTPENKY. Uto Bbi 00Hapyxuin? (¥ conenouda ecmo maznummuoe
none.)
— Kak MOXXHO onpenenuTs HanpasjieHHe THHUIA MarHuTHOrO noss? (Mcnonb-
3ysl NPABUNO NPABOY PYKU.)
— JlaBaiiTe yBeTHYMM KONMHYECTBO BUTKOB coneHouaa. Yro npousoiiner? (/Ipu
YBenuueHUY YUCAa BUMKO8 MAZHUMHOE OelCmaUe CONeHOUOA YBeNUUUBAEMCA. )
— BBeauTe BHYTph KaTylIKH xeNe3Hblit rBo3ab. Uto Habmonaere? (MKeneznbiil
cepoesHUK 3HAYUMENbHO YCUnueaem MazHUMHoe oelicmaue coreHouoa.)
— Teneps B Lenb BKIKOYHTE PEOCTAT H NONPOOyHTe H3MEHHTH CONPOTHBIICHHUE
uen# (Takum obpasoM MeHsaeM cuny Toka). Kaxos pesynsrar? (/ipu yseauye-
HUU CUNLL MOKA Oelicmeue MAzHUMHO20 NONSL CONeHOoUOa yCUNUBAEmcs, npu
YMEHbUEeHUY CUbl MOKa — ocaabnaemcs.)
ConeHoun ¢ xkene3HbIM CEpAEYHHKOM Ha3bIBAETCA MCKTPOMArHUTOM. DINeKT-
POMArHHTBI LUIHPOKO NPUMEHSIOTCA B TEXHHKE, MOLIHBIE JIEKTPOMArHHThI, 00/1a-
Jarolue 60NmbLIoH NOAbEeMHON CHIIOM, HCTIONB3YIOTCA HA 3aBOAAX.

I11. 3akpenJieHue U3y"HEeHHOTO
-~ B xakoM HanpaB/icHHH YCTaHAaBIWBAETCS KaTyLUIKa C TOKOM, MOABCIICHHAs Ha
JUTMHHBIX TOHKUX ITPOBOAHUKAX?
Kakoe cxoAcTBO MMeET TaKas KaTyIlUKa C MarHHTHOM CTPeNKoi?
Kaxumu crioco6amu MOXHO YCHIHTL MarHHTHOE A€HCTBHE KaTYLUKH C TOKOM?
— Yro Ha3bIBaeTCA MECKTPOMArHUTOM?
— Jlns KaKo# Lies HCTIONB3YOT Ha 3aBOAX 3ICKTPOMAarHuThl?
— Kak ycTpoeH MarHuTHbIit cenapatop 3epHa?

1V. Pemenune 3anau
3adaua 1

Kak pacnosnoxxeHb! MarHNTHbIE JTHHHA COJICHOMAA, NMOAKIIIOYEHHOTO K HCTOY-
HHuKy Toka? (Cwm. puc. 168 a)
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(Pewenue: BCIOMHMM, 4TO 3a TMOJIOKHUTENIBHOE Ha-
IpaB/ieHHe TOKA MPUHATO HAMPABIECHHE OT MONOXKHTENb-
HOTO TMOM0Ca MCTOYHMKA K OTpuuaTenbHoMy. [TokaxeM
Hanpas/cHHE TOKA Ha uepTexe (cM. puc. 168 6).

HarnpasneHue BeKTOpa MArHUTHOH HHAYKLIMH, a Clie-
0BaTeNbHO, H MArHMTHOTO TIONIOCA COJIEHOMIA MOXHO .. !
ONPEACIUTD N0 «TIPaBUITy OypaBuHKa»: €C/TH BBUHYUBATD a)
B conieHoua BypaBuMK Tak, 4yToObI BpallleHHe pyikH Oy-
paBuMKa COBMAAANO C HAMPABICHUEM TOKA B COJIEHOMAE, N 1)Ye)r)t S
TOrJa MocTynarebHOe ABMXeHHe GypaBumnka Oymer co-
BHajJaTh C HaNpPaBJICHUEM BEKTOPA MATHHTHON HHAYKLHH.
BuaHO, 4TO BEKTOP MarHMTHOW WHIYKUHHM HANpaBiicH i
CrpaBa HaJjeBO. YUUTBIBAs, 4TO 33 HAMpaBJICHUE BEKTOPA 6)
MarHMTHOH MHAYKUHM BHYTPH CONICHOMIA MPHHUMAETCH Puc. 168
HanpasJICHHUE OT FOXKHOTO MOMIOCA K CEBEPHOMY, TO CJI€Ba —

CEeBEpPHBIH MOIOC CONCHOMA, a CIPaBa — IOXKHBIN.

3aoaua 2

B kakoM HanpaB/I€eHHH JOIKEH IPOTEKATh TOK B
coneHouae, YyToObl Habmoaanack OpUEHTaLUUs Mar-
HUTHOM CTPEJKH, NOKa3aHHadA Ha pHCyHKe 169 a)?

(Pewenue: Tak Kak pa3HOUMEHHBIE MOIIOCHI
MarHWTOB TNPHUTATHBAIOTCA, MOXEM ONPEACIHTh
MOJIOCH! COIEHOMA: CIICBA — KOXKHBIi, CTIpaBa — ce-
BepHblit (cM. puc. 169 6)

HarnpaBnenue BeKTOpa MarHMTHOH MHIYKUMH
BHYTPH COJICHOHM/IA — OT KXKHOTO TT0110Ca COTIEHOH-
na k cesepHomy. [TpuMenss mpasuno GypaBuuka,
onpenesnseM Hanpap/ieHHE TOKa B coneHouae (Oy-
paBYKK B JaHHOM ClTyHae «BBIBHHUYHBAETCA» U3 CO-
NeHouaa).

Puc. 169

Janee camocTosTensHO petuatores 3agaum 105,
106, 107.

Jlomauinee 3anaHue
1. §23, 24,
2. 3amauu 108, 109, 110.

Ypok 30
JlelicTBHe MAarHMTHOIO NOJSA HA ABHAKYLUHHACH 3apaa

Lens ypoka:
Bsectu nonate cunet JlopeHua.

Xon ypoka

1. IloBTOopenne. IIpoBepka xomamHero 3aganus
~ Uro HassIBaeTCA TenerpadHoi CBa3b10?
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OnuwnTe feiicTBUe aneKTpUYECcKoro Tejerpada.

Kax paboraer Tenerpaduuiii annapar Mopse?

Yo Takoe Teneraiin?

Yo Takoe coneHona?

Coopmynupyiite BTopoe npaBuiIo NpaBoi PyKH.

Tepeuncnure cnocobe! ycuaeHHs MArHUTHOTO AEHCTBUS KaTYLIKH C TOKOM.
Jina kakux uenei UCNoNb3yT MarHKTH! Ha 3aBoxax?

Kaxk paboraer MarHuTHsIi cenaparop 3epHa?

Kak aeficTByer anexTpuyeckuii 380HOK?

I1. CamocTonTenbHas paGora

!

Bapuanm I

1. Koraa anexTpudeckue 3apsibl HAXOAATCA B MOKOE, TO BOKPYT HHX OOHapy-
s)KuBaeTes ...

a) aNEKTPHYECKOE MNOJIE;

6) MaruuTHOe noe;

B) 37IEKTPHYECKOE M MarHMTHOE MOJIA.

2. Kak pacnonaralorcs xee3Hble ONWIKY B MArHUTHOM TOJIE NIPAMOro Toka?
a) 6ecnopsaouHo;

6) Mo NpAMBIM JIMHUAM BROJIb POBOJHMKA;

B) MO 3aMKHYTBIM KPHBBIM, OXBaTbIBaIOILIHM NPOBOIHHK.

3. Kakue MeTanael CHILHO NPUTATHBAIOTCS MarHUTOM?

a) YyTyH; 6) HuKenb;

) KoOansT; T) cTanb.

4. Korza k MarHMTHO# cTpenke NogHeCTH OOHH H3 MOMIOCOB MOCTOSIHHOIO Mar-
HHTA, TO KOXKHBIH MONIOC CTPENKHU OTTONKHYICA. Kakoit nomoc noanecnu?

a) CEBEPHBIH;

6) 10%HBIH.

5. CranbHoli MarHuT oMatoT rononam (cM. puc. 170). Byayt nv obnanare Mar-
HHUTHBIMM CBOHCTBaMM KOHLbLI A U B Ha MecTe u3noMa Maruura?

a) koHUb! A 1 B MarsuTHbIMU cBOlCTBaMH 06nanath He OynyT;

6) KoHel A CTaHeT CeBEPHBLIM MarHHTHBIM TOJIIOCOM, a B — 10XHBIM;

B) KOHell B cTaHeT ceBepHbIM MarHUTHBIM MTONIOCOM, @ A — H0XKHBIM.

6. K 0o1HOMMEHHBIM MarHUTHAIM NOAIOCAaM MIOAHOCAT CTaNbHbIE OyNaBKkH (puc.
171). Kak pacnonoxarcs Oy/laBKH, €CJIH UX OTIYCTHTB?
a) 6ynyT BUCETh OTBECHO;

6) ronoBKH NPUTAHYTCA APYT K APYTY;
B) FOJIOBKH OTTOJIKHYTCS APYT OT ApYyra.

N S

| l
N ? ?
L <¢ % 1

Puc. 170 Puc. 171

10 B. A. Boskos, 9 k.
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S N
<P
A b
B A N
— 2
Puc. 172 Puc. 173

7. Kak HarnpasneHbl MArHKTHBIE IMHHU MEXAY OI0CAaMU AyrooGpasHoro Mar-
Huta (puc. 172)?

a)or Ak b;

6)orbk A.

8. CeBepHblii MArHUTHBI# NOMIOC PACMONIOKEH Y ... Feorpapu4ecKoro nooca,
aKOXKHBIA — Y ... .

a) ...I0XKHOTO, ... CEBEPHOTO;

6) ...CEBEpPHOTO, ...I0XKHOTO.

Bapuaum I1

1. K HCcTOYHHKY TOKa C NOMOILIBIO TPOBOAOB NPHCOSAHHMIN METAJUIMYECKUH
crepxerb. Kakue nons o6pasyioTcs BOKpYr CTEpXHS, KOraa B HEM BO3HHKaeT Tox?

a) OHO JIULLD IEKTPHUECKOE MOJIE;

6) OAHO LG MATHUTHOE TOJIE;

B) 2NIEKTPHYECKOE U MArHUTHOE MOS.

2. Yro npencrasnaiot coboit MarHUTHbIE JINHWY MArHUTHOTO 11071 Toka?
a) 3aMKHYTbI€ KPHBBIE, OXBAThIBAIOLLIHE IPOBOAHHK;

6) kpuBbI€, pacrONOXKEHHBIE OKOJIO MPOBOJHHKA;

B) OKPY>KHOCTH.

3. Kaxoe BeliecTBO U3 nepeyrncneHHbIX HIxKe cl1abo NpUTArHBaIOTCA MarHHTOM?
a) 6ymara;

6) crans,

B) HUKENb;

T) 4yTyH.

4. Pa3HOMMEHHbIE MArHUTHBIE MOJIOCHI ..., 3 ONHOUMEHHbBIE — ... .

a) ...NPUTACUBAIOTCH, ...OTTAJIKHUBAIOTCS;

6) ...OTTaIKUBAIOTCH, ... IPUTATHBAIOTCA.

5. KoH110M A cTanbHOI Nanoyky NPUKOCHYIUCH K CEBEPHOMY MOJIIOCY MarHUTa
(puc 173). Byayt sn nociie 3Toro 06naaars MarHUTHLIMH CBOMCTBaMH KOHLIb! N1a-
JIOYKH?

a) He OyayT;

6) KOHELl A CTaHET CEeBEPHBIM MarHMTHAIM MOJIIOCOM, a B — 10XKHBIM;

B) KOHell B cTaHeT ceBepHBIM MarHUTHBIM MOJIIOCOM, a A — KXKHBIM.

6. Kax HanpaBneHbl MarHUTHbIC JIMHHM MEXAY MONIOCAMH MarHuTa, n3obpa-
JKEHHOTO Ha puc. 1747

a)or Ak b;

G)orbkA.
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A b
<>
DI I
A b

Puc. 174 Puc. 175

7. K KoHLly CTabHOTO CTEPXKHS MPUTATHBAIOTCS CEBEPHBIM M I0)KHBIA MTOMTIOCH]
MarHuTHOMH ctpenku. HaMaruuydeH jin on?

a) HaMarHH4eH, HHa4e CTPesIKa He NPUTAHYNACH Obl;

6) onpenesieHHO cKka3arh HEJb3;

B) CTEpXKEHb HE HAMarHU4eH, K HAMarHHYEHHOMY CTEPKHIO NMPUTATHBAIICA Obl
TONBKO OfIHH MOJIIOC.

8. Y MarauTHBIX NOMIOCOB PacroNOXKeHa MarHUTHas cTpenka (puc. 175). Kakoit
U3 3THX NOJIIOCOB CEBEPHBIH U KaKO# — I00KHBIH?

a) A — ceBepHBblii, B — 10kHbI;

6) A — 10XKHBIi, B — ceBepHBblif;

B) A — ceBepHblit, B — ceepHblii;

) A — I0XHBIH, B — 10KHBIiA.
I11. HoBblii MaTepuan

Ixcnepumenm 1

B nnockoit kpyrio#i KioBeTe COOCHO pa3MECTHM KOJBLIEBOH M CTEPKHEBOH
3NeKTpoabl. B KIOBETY 3a/1beM MIEKTPOJIUT, H NOCTABUM €€ Ha MOJIOC NOCTOHHOTO
MarHHTa, Jaoilero OIHOPOHOE MarHUTHOE Mone.

TToBEPXHOCTE 3IEKTPOJIMTA NOCHINEM TAIBLKOM HITH JCPEBAHHBIMH OMUIIKAMH.
TMoncoeannnm amexTpoabl K HCTOYHHUKY TOKA. DNEKTPOJIUT MPUXOAHT B IBHXKEHHUE
(naunnaer Bpamatbcs). CMEHHM HanpaBjieHHE TOKAa — HampaBlieHHE BpallleHHs
JMEKTPOSIUTA TAKXKE U3MEHUTCA Ha NMPOTHBONONOKHOE. To ke npousonaeT, eciu
CMEHHTDb NOMIGS MaruuTa. Ecav B uenu HeT TOKa, TO ¥ ABHXKEHHE IEKTPOIHTA
npekpauiaerca. Bonpoc: noyemy?

Tok B 3neKTponnTE 06pa30BaH BCTPEYHBIM JBHXEHUEM MONOKHUTENBHBIX U OT-
puuarenbHbIX HonoB. Takum 06pa3oM, YTOOI INEKTPOIUT MPHULIEN B JBHXKEHHE,
Ha HEro AO/DKHA JeHCTBOBATh CHITA, X 9Ta CHJIA I0JDKHA AeHCTBOBAThL Ha ABHIal0-
LIMeCs 4aCTULbl, HECYLINE KAaK MOJIOXKHTENbHBIN, TAK M OTPULIATENbHBIN 3apAIbL.

Cuiy, ¢ KOTOpOi MarHHTHOE Nojie AeiiCTBYeT Ha ABIKYIIHECS 3apsKeHHEIe
4acTHIIBI, HA3BIBAIOT CHJIO# JIopeHia.

Hanpasnenue cunsi JlopeHia uis nonoXHTENBHO 3apAXKEHHBIX YACTHL OnNpe-
IEeNAI0T C MOMOLLIBIO NIPaBHiIa JIEBOH pyku. JleiicTBYs oA NpsMbIM YITIOM K CKOPO-
CTH 4acCTHLbI, cUla JIopeHLia He MOXKET HH YCKOPHTB, HH 3aMeJUTHTD €€ IBHKEHHUE,
OHa JIMILbL UCKPHBJIAET TPACKTOPHIO ABHIKCHHS YaCTHLBI, 3aCTaBNsAA €€ ABUraThCs
110 KpHBO# IMHUH (AyTe OKPYXKHOCTH).

Jlanee MOXXHO BOCTIONB30BATHCS MaTepHalnoM K ypokam 39 u 40 mis nporpaM-
Mbl A. B. [TepbiikuHa.

10*
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1V. 3axpenJieHHe H3y4EHHOI0

Bonpocst ona 3axkpennenus:

— Ha xakue 3apsabl cnocobHo AeiCTBOBATh MArHUTHOE Mojie?

Kaky1o cuny HassiBatoT cwioit Jlopenua?

Kak ycTpoen kuneckon Tenesusopa?

Cdopmyaupyiite npaBHUIO JIEBOH PYKH.

OnyiKTe OMBIT, B KOTOPOM C MOMOILIBIO MATHUTHOTO MOJIS MOXHO MONY4UTh
3/1eKTPUYECKHii TOK?

Kak ycTpoeH reHeparop nocTosHHOTO Toka?

YT1o Takoe 3NEKTPOMArHUTHAA MHYKIHA?

|

1

Pewenue 3aday
3amaum 111, 114, 115.

JlomauiHee 3aganue
1. §25;
2. 3apaum 112, 116.

Ypok 31
JeficTBHE MATHHTHOrO NOJIS HA MPOBOJAHMUK € TOKOM

Cwm. ypoxku 35, 36, 37 no nporpamme A. B. Ilepbiukuna.

Ypoxk 32
Jla6opaTopnasn pabora 4
«Habmonenne aeiiCTBHA MAarHUTHOTO NMOJISE HA TOK»

Lenu ypoka:

[Toka3aTe, 4TO Ha paMKy C TOKOM AEHCTBYET MarHUTHOE [OJIE; OMTHCATh NPAKTH-
4ECKOE NPUMEHEHHE NaHHOTO ABJICHHUS.
Obopydosanue:

IIratus c My¢TOii 1 nankoH, UCTOYHUK NMTUTAHHSA, POBONOYHBI MOTOK, 1yro-
00pa3HbIH MarHUT, K104, COEAWHHTENBHbIE TIPOBOAA.

- Xoga ypoka

I. JlaGoparopuan pabora

1. CobepuTe ycTaHOBKY, NMOKAa3aHHYIO Ha pHCyHKe B yueOuuke. [loanecs k
NPOBONIOYHOMY MOTKY MarHMT, 3aMKHHTE Lienb. O6paTuTe BHUMaHUE Ha XapaKTep
MarHuMTHOTO B3aNMOACHCTBHS.

2. Toaxecute k MOTKY MarHut Apyrum nontocoM. Kak M3MeHHIICA XapakTep
B3aMMOJEHCTBUS MOTKa 1 MaruuTa?

3. lNosTopHTE OMBIT, PACMONOXKHB MArHUT C IPYrOH CTOPOHBI MOTKA.

4. Pacnonoxmure NpoBOJIOYHBIH MOTOK MEXAY MOJHOCaMH MariuTa Tak, Kak
nokasano B y4eOHuke. 3aMKHYB uernsb, Habmonaiite, yto npousoiacr. Caenaiite
BBIBOJIBI.
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11. HoBbiii MaTepuan

HoBel#i MaTepHan yuamuecs caMOCTOATENBHO H3y4aloT o §27 yueGHuKa U
OTBEYAIOT Ha BOMPOCH NOCINe naparpada.

JlomaiiHee 3a1aHue
ITHCEMEHHO OLIEHUTD, YeMY Hay“HIIHCh NIPH BHIOTTHEHHH 1aGopaTopHoii paGo-
Thl, YTO HOBOT'O Y3Ha/H O ACHCTBHUH INEKTPHUECKHUX NPUOOpPOB. .

Ypok 33
JNeKTPOMArHHTHOE NoJe

Cwm. ypoku 43 1 44 no nporpamme A. B.Ileprikuta.

Ypoxk 34
JlaGoparopHas pa6ora 5 «M3y4eHHe 2JIeKTPOMATHHTAY,
JlaGoparopHas pabora 6 «M3yuenne MoaeNH 3JIeKTPOABUIraTEAa»

Lenu ypoka:

Co6paTb 3JIEKTPOMArHUT U3 FOTOBBIX AETAJICH U HA OMBITE [IPOBEPHTH, OT YETO
3aBHUCHUT €Iro MarHuTHOC neﬁcraue. O3HaKOMHTBLCA C OCHOBHBIMH ACTANAMH MOIC-
JIM JICKTPOABHIATCIA.

Obopyoosanue:
HcTouHMK MUTaHKS, PEOCTaT, KIIo4, COeAWHNTENbHbIE POBOJA, KOMIIAC, AETa-
U g cOOpKH IEKTPOMArHMTa; MOAEINb MIEKTPOABHIaTENs.

Xoza ypoka

¥Ykazauus k naboparopHoit paGore 5

1. CoBepure 31EKTPHYECKYIO0 LieNb W3 MCTOYHHKA NIUTaHKs, KaTyIUKH, PEOCTaTa
H KJII04a, COCANHUB BCE NOCIER0BATENBHO. 3aMKHHTE LIEMb U C TOMOILbIO koMnaca
ONpECTHTE MATHUTHBIE NOMIOCH! Y KaTYIIKH.

2. OToABHHBTE KOMIIAC BAOJB OCH KaTYIIKH Ha TaKOE PaCCTOAHHE, Ha KOTOPOM
JelicTBHE MarHUTHOrO MOJIA KAaTyIKH Ha CTPENKY KOMIaca CTAHOBHUTCS HE3HA4u-
TeNbHBIM. BCTaBbTe XkenesHblil cepieYHMK B KaTylKy W Habmonaiite neiicTBue
Martura Ha crpenky. Caenaiire BbIBOI,

3. UsMeHsiiTe ¢ TOMOLLLIO peocTaTa CHly TOKA B LeNTH M HaOmnioaakiTe nefcTeie
IMEKTPOMarHuTa Ha cTpenky. Caenaiite BLIBOA.

4. Cobepute nyroobpasHblii MarHAT U3 roTOBLIX Aeraneii. Karymku anexrpo-
MarHHMTa COCAMHHTE MEXKAY COOOM mocneaoBarenbHO Tak, YToObl Ha UX cBoOoa~
HbIX KOHLAX MOyYHANCH Pa3HOMMEHHBIC MAaTHHUTHBIC NOIOChL. OnpesenuTe ¢ no-
MOLLBIO KOMIAca Iie PAacTiONOKEH CeBEPHBIii, a I/Ie — KOKHBbII ONIOC MarHuTa.

Yka3zaHus K saGopatopuoii paGore 6

1. TloaxtiounTe K MOAENH IMEKTPOABHUIATENSA HCTOUHHK TUTAHMSA, IPUBEA TEM
caMbIM ero B ABKXeHHe. Ecnu auraresns He pabotaer, HaliAWTe NPHYHHBI U YCTpa-
HHTE UX.



294 naea ll. JNTEKTPOMAIHUTHBIE ABNEHNA

2. U3amenuTe HanpaBJICHHE TOKA B LICIIH. 3amen>'re, KaK U3MECHHJIOCH HallpaBJie-
HUE BpALICHHA INICKTPOABUTraTEIA.

ﬂpuueqauuﬂ: TMonBuxHas 4acTh JNCKTPOABHUraTEIsl HA3bIBACTCA SAKOpEM.
3nexcrpomarum, CO3Jal0IMA MarHuTHoE nojie, B KOTOPOM BpallacTCsa AKOPb, Ha-
3b1BAOT uudykmopo,u.

JlomalnHee 3aganune

[THCEMEHHO OLEHHNTD, YeMY HayHHITHCh TIPH BBINIONHEHKH aGopaTopHoii pabo-
Thi, YTO HOBOIO Y3HAJIM O ACHCTBUU MEKTPHYECKUX NPHOOPOB.

Habmonas nsuxeHye HrpyLIeHHOT0 TPAHCIIOPTHOTO CPEACTBA C HIEKTPOABH-
rateieM, OMUILMTE YCTPOHCTBO MEXaHW3Ma, NMpeoOpasylowero 31eKTPU4ecKyo
JHEPrUI0 B MEXaHHUYECKYH) SHEPIHIO MOCTYNATEILHOTO ABHXEHHUA.

Ypoxk 35
Tlosropenne u 06001eHne Mo TeMe «DJEKTPOMArHHTHbBIE SIBJICHHS»

Lens ypoxa:
Koppexis 3HaH#it 1 yMeHHIA 110 TeMe «DNeKTPOMarHUTHbIE ABAEHUA».

Xon ypoka
Knacc genutcs Ha rpynnsl, kaxzas rpyina noiy4aeT KapTouKy C 3alaHHEM,
BbIGHpaeT HeobxoanuMoe 0GOpyAOBaHHE U BHINOAHSAET paboTy. Menee NOAroToB-
JICHHBIM Y4aLUMCA MOXET ObITh 1aHA [OJIHAs WM YaCTHYHAs HHCTPYKLHS,

3aoanue 1

U3roToBuTL NpoCTEHILNIA 3NMEKTPOMArHIT, HAMOTAB Ha XKEJIE3HbIi reo3ap 70—
100 BuTKOB TOHKOTO M30/IMpOBaHHOTO NpoBoaa. Hapucyiite cxemy uenu. Co6pas
uenb, OMpeJC/INTe MarHUTHBIE MOMIOCH! Y 3ekTpoMarHuTa. OTBET MPOBEPbLTE Mar-
HHUTHO# cTpeJikoii. IIpoBepETe, OT 4ero 3aBHCAT MarHUTHbBIE CBOHCTBA J/IeKTpOMar-
HUTA.

3aoanue 2

BRISICHHTbL € NIOMOLUBIO KOMIIACA, HAMArHUYEHO JIH AAHHOE 6puTBeHHOE N€3-
BHE, €CIIH 14, TO OTNIPEACIUTD €T0 Nojroca. PasMarHUTHTH Jie3BHE, TOMECTHB MMHH-
LI€TOM B I1aMs cnupToBKU. Ha onbite y6eautech, 4To Ne3Bue NEHCTBUTENbHO pas-
MarHu4yeHo.

3aodanue 3

TIpoBeputs, GyneT M MarHMT NPUTATHBATH MENKHE MBO3H YEPE3 KAPTOH, CTEK-
J10, KECTh, JINCTOBOM amoMuHuit. Caenarh BBIBOJ U3 OMBITOB. MOXHO M C MOMO-
LLIbIO KOMITACa OMPEAENHTH NOJIOC MArHKTA, €CIIN OH JIEXHUT B 3aKPLITON KapTOH-
HOt KopoOke, B >kene3Hoi KopobKe, B MOAKPAILEHHOH Bojie, B NECKe.

OTBeTHI 0GBACHUTE H NPOBEPLTE Ha onbite. CACNANTC BbIBOA.

3adanue 4

Hamar{ntuts My Tak, 4ToObl YIUIKO OKA3aJ10Ch CEBEPHBIM MOTIOCOM, a OCT-
pue — I0XXHBIM. BOTKHYTB HINly B KOPKOBYO IPOGKY M ONYCTHTb B CTaKaH C BOAOH
Tak, 4T00BI MIMIa MNaBana BEPTHKAILHO, CEBEPHEIM MOMOCOM BBepX. Ha onbrrax
BBISACHUTb, Kak OyzeT BecTH ce6s npobKa ¢ HIIIOM, €CIIM NOAHECTH MarHMT Ha YPOB-
HE CEBEPHOTO TOTIOCA UITIBL, HA YPOBHE H0XHOTO NMOMIOCA, €CNTH MaTHWT NOBEPHYTh
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Ha 180°, NOCTaBUTL BEPTHKAIBHO TaK, YTOOB! MPOGKa 0KA3ATaCh MEXY NOJIOCAMH
MarHuTa. OGBsACHUTE BCe HAOMOAaEMBIC ABNEHHS.

3aoanue 5

H3roToBbTE NOCTOAHHBIH MarHuT.

Yxazanua: BHYTpb KaTyIlIKH NOMECTHTE B3 CTAILHBIX CTEPXHS U BKJIIOYUTE
TOK, @ 3aTeM, CIIyCTA HEKOTOpOe BpeMs, BhIKMIOYMTE ero. Haxoasummecs psagom
KOHLIbI CTEPXKHEH MOMETETE, JOCTAHETE CTEPXKHH U3 KATYIUKHU H MOABECKTE HX 32
cepeIMHBI Ha HUTAX. [IpuGmuxkas crepkHH, MOXKHO 0GHAPYKHTb, YTO OAHOMMEH-
HbIMH KOHUAMH OHH OTTaJKHBAIOTCA, 3 Pa3HOMMEHHBIMH — MPHTATHBAIOTCS.

3aoanue 6

Jlokaxxure, 4T0 Ha OCHOBE MOCTOSAHHOIO MarHUTa MOXXHO H3TOTOBUTD YYBCTBH-
TENbHBIH MArHUTHBIA HHAMKATOP.

Vkasanus: CranbHylo ciuily BBEAHTE B KaTyLIKy C TOKOM H Hamaruutste. Ha-
MarHHYeHHY!0 CITHILY TIOABECKTE 3a CepeAnHy Ha HUTH. He3aBHCcHMO OT HavanbHO-
ro pacrooKeH s, CITHIIAa MOBEPHETCA BAOIb MEPUANAHA TakK, YTO €€ KOHLIbI OyayT
yKa3bIBaTh Ha CEBEP H IOT.

3adanue 7
Hoxaxure, uro cymectByer Toyka KiopH, T.€. Takad Temneparypa, NIpH KOTo-
poii TEpAIOTCA MarHUTHBIE CBOFCTRA.

3aoanue 8

JlokaxxHTe, 4TO KOXYX M3 (peppOoMarHeTHka SKpaHUPYET MAarHUTHOE MoJe.
OO6BACHUTE OTILIT.

Vkasanue: K MarHuTHoIi cTpenke NoaHECHTE NOCTOAHHEIH MarHHT Tak, YToObI
OHa HECKONTbKO OTKJIOHHIach. MarHuT 3aKpoiTe TOJNCTBHIM KOXYXOM M3 MATKOro
axene3a. [Ipu 3ToM MarHUTHas CTpenka cpasy BEPHETCA B HCXOHOE MOJIOKEHHE,
OpHEHTHPYACH BJIO/Ib MEPHAHAHA. Pe3ynbTar 06BacHACTCS TEM, YTO CYyLIECTBEHHAA
YacTh CHJIOBBIX JIMHWH MarHHTHOIO IOJS KOHLEHTPHUPYETCA BHYTPH XKEJIC3HOTO
Koxyxa. OiHaKo MoJHOro HCYE3HOBEHNA MarHUTHOTO MO (B OTNHYHE OT 3MEKT-
POCTaTHYECKOH IKPAHUPOBKH) HE IPOHCXOAHT.

JlomMamnee 3a1aHue
IMoaroToBUTLECA K KOHTPOIBLHO# paboTe.

Ypok 36
KonTpoanHan pabora no teme «JIeKTPOMarHUTHbIE AIBJIEHH)

Hens ypoxa
TMposepka 3HAHU# H yMEHUH yUaLMXCA 110 TeMe «DNEKTPOMArHHTHBIE ABICHUSA.

Xon ypoka
Bapuant I
1. Ykaxxute Hanpas/ieHHE CHIIOBBIX JIMHUI MATHUTHOTO NOJIs CONEHON/IA, 3aaB
CaMOCTOATE/IbHO HaNpaBJICHUE TOKAa B HEM HIIH 110Ka3aB, KaK BKIIOYEH MCTOYHHK
TOKa B LEMb COJICHOHAA.
- Kakoe npaBuno u kakum 06pa3oM Bbl NpuMeHHIH? Onuiunte noapoGHo.
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— Yro MOXeT HpOHSOﬁTH C 3TUM COJICHOHMIOM, €CJIH €ro NOABECHTD Ha LITATUBE
¥ NMOJAHECTH K ONHOMY U3 €I0 KOHLIOB TIOCTOAHHBI MaruuT? 1/1306pa3me CHUTY-
a0 CXEMATUYECKH.

2. B onHopoaHOe MarHMUTHOE NoJie, HAMpPaBIEHHOE NEPIECHAUKYIAPHO JHUCTY
TETPAAH K BaM, BIETAET MOJOXKHMTENLHO 3apSHKEHHAs 4acTHLA C TOPH30HTAJILHO
HanpaseHHOH cKopocThio 10° M/C ¥ HAYHHAET ABUIaThCA MO OKPY>KHOCTH paaHdy-
coM | cM nosi meticTBueM cuiel, paBHoii 1,67 - 107" H.

~ Onpepenure HaNpPaBIeHHE CUITBI H YCKOPEHHS, YKaXKMTE TPAEKTOPHIO YaCTH-
ubl. MOXET 1M 3Ta CHJ1a H3MEHHTb KHHETHYECKYIO SHEPIHIO YaCTULIbI?
Haiinure 3HaueHHE YCKOPEHUS YaCTHLIBL.

Onpezenure, 4TO 3TO 3a HACTHLA.

w

. B BakyyMe pacnpocTtpaHsieTcs dneKTpoMariuTHas BosHa yactoroii 200 k.
Yemy paBeH nepuoz konebanuit?
Kakosa nnnHa BonHst?
CpaBHUTE NEPEYHCICHHBIC BBIIE XAPAKTEPUCTHKH C MONY4EHHBIMH IS
cily4as pacHpOCTPaHEHUs 3TOif BOJHBI B BOAE (M3BECTHO, UTO €€ CKOPOCTh
yMcHbLIHTCS B 1,3 pasa).

Bapuanrt II

1. YkaxuTe HampaB/ieHHE MEKTPHUECKOTO TOka B BUTKaX cCOJeHOM.a, 3aiaB
CaMOCTOATENBHO HaNPaBJEHHE CHIOBBIX JINHHI MarHHTHOIO 11071 BHYTPH HETO.

— Kakoe npaBuno 1 kakum 06pa3oM BbI TPUMEHHIH?

— YT0 MOXET MPOM3OMATH C ITHM COICHOUIOM, ECITH €r0 NOABECUTb Ha LITATH-

BE Y MOIHECTH K OOHOMY H3 €r0 KOHLIOB NMOCTOSHHBIH MaruuT? U3obpasure
CUTYaLIMIO CXEMaTH4ECKH.

2. B oaHopoaHoe MarHMTHOC TI0NI€, HANpaBIeHHOE NEPNEHANKYIISAPHO JIMCTY
TETPaJH OT Bac, BAETACT B FTOPH3OHTAILHOM HAMPABJICHHH JIEKTPOH CO CKOPOCTHIO
5 - 10° M/c ¥ HauMHaeT ABUTaThCA O OKPYXKHOCTH paguycom 0,2 cm.

— Onpenenute HanpaBICHHE CUJIbI H YCKOPEHHA, YKaXKHTE TPAEKTOPHIO YaCTH-

ubl. MOXeT /11 3Ta CHNa U3MEHHTb KUHETHYECKYH0 IHEPTHIO YaCTHLbI?

— HalianTte 3Ha4eHHe yCKOPEHHA YaCTHUBI.

— HaiinuTe 3nauenue cunsl JlopeHua apyms cnocob6ami.

3. B Bone pacnpocTpaHseTcs 3MeKTPOMarHUTHas BOJIHA C NIepHOIOM Koneba-
Huii 4 - 10 c.

— Yemy paBHa YaCTOTa 31€KTPOMArHUTHBIX KoneGaHHi?

— KakoBa mtuna BosnHbI? .

— CpaBHuTe nepeyHcNCeHHbIE BbILIE XapaKTEPUCTHKH C MOJYYEHHbIMH IS

Cliy4asi pacnpoCTpaHEHHs 3TOH BOJIHBI B BakyyMe (M3BECTHO, UTO €€ CKO-
pOCTb yBenuuunTCs B 1,3 pasa).

1
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ONTUYECKUE ABNEHUA

Ypok 37
Caer. PacnpocTpaHeHue cBeTa B O{HOPORHOH cpene

Lenu ypoka:

IMo3HakOMUTB yHaLUUXCA C ECTECTBEHHBIMH M HCKYCCTBEHHBIMH HCTOYHHKaMH
cBeTa. Pa3bsacHUTL 3aKOH MPSAMOJIMHEHHOrO pacnpocTpaHeHus ceeta. OObiACHUTD
NIPUPOLY CONHEYHBIX U JIYHHBIX 3aTMeHuH. M3yunTs ycnoBus obpa3oBaHus TeHE#H
¥ TIONyTEHE.

Obopydosarue (0ns Kpamkospemernoii 1abopamoproii pabombwi):
JlBe onunaxoBbic nMapaHHOBbIE CBEYH, IKPaH, IMHEHKA, KAPaHAALL, CIIHYKH.

Xoa ypoka

I. AHA/IH3 HTOTOB KOHTPOJILHOM PaGoTbl

lepen HayanoM M3ydeHHA HOBOHM TeMBbl HEOOXOAMMO NMPOAHATM3UPOBATh pe-
3yAbTaThl KOHTPOIbHON paloThl, OTBETHUTH Ha BO3HHKUIKE no pabore BOMpOCH,
pa3obpath Haubolnee YacTo JOMYCKaeMbIE OLUMOKH.

I1. Mayuenune HoBOro MaTepuana

B kpartkoii BcrynutenbHoi 6ecene yunTens JODKEH PaccKalaTh y4yaluMcs o
3Ha4YEHHH CBETA B MO3HAHNUH YENIOBEKOM OKpYIKalolero Mupa. biaronaps oprany
3pPEHH, YEJIOBEK BHIMT OKPYXKAIOLIKI MUP, OCYIIECTBIAET CBA3b C OKPYXKAIOLIEH
cpenoit, MoxxeT paboTaThb ¥ OTABIXaTh. OT TOro, Kak OCBEILAIOTCA MPEAMETDI, 3aBH-
CHUT NMPOAYKTUBHOCTb TpyAa. be3 [ocTaTto4HOro OCBELICHHs PACTEHUs! HE MOTYT
HOpMaJIbHO Pa3BUBaThCA. 3HaHNE 3aKOHOMEPHOCTEH CBETOBBIX ABJICHHIT TO3BOIA-
€T KOHCTPYHPOBATh Pa3JIM4HbIE ONTHYECKHE NPHOOPBI, KOTOPbIE HAXOIAT LHPOKOE
NpUMEHEHHUE B NPAKTHYECKOMR AeATELHOCTH YENIOBEKa.

Jlyuwias WLTIOCTpalMs 3HAYEHHIO CBETOBBIX SBJIEHHI B JKM3HHM uesiOBeKa —
«MMHYTHBIH» 9KCMIEPHMEHT: MPEUIOKHTE YHaIMMCS Ha OQHY MHHYTKY 3aKPbiTh
F/1a3a U NPeACTaBUTH cebe «Kn3Hb BO ThbMe»!!!

UYro xe Takoe ceer? Bee Tena cocroAT u3 atoMoB (Mam monekyn). Ho kak B
TUTapHOH CTPYHE HET 3ByKa, Tak B atoMe HeT cBera. CoCTOssHHE aToMa, KOraa ero
3HEprus MUHUMAJIbHA, Ha3bIBAaIOT HOPMANIbHBIM (MK HeBO30YXIeHHEIM). B Takom
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COCTOSHMH aTOM He U3Jy4yaeT JHEpPruu. Beskoe Apyroe COCTosHKUE aToMa C SHEPru-
e, OT/IMYHOMN OT MHHMMANBHOM, HA3LIBAIOT 6030ycoeHnbimM. B B0O30YXIEHHOM
COCTOSHMH aTOM MOXET HaxoAHThca B TeyeHue 1078 c. [Tepexon atoma U3 Bo3Gyx-
JICHHOTO COCTOSIHHSL B HOPMa/IbHOE COTIPOBOMKIAETCA M3/IY4EHHEM 3JJIeKTpoMar-
HUTHBIX BOJIH. Takum oGpa3oM:

CBeT — 3T0 J/IeKTPOMarHUTHOE H3YyueHHe, BOCIPHHUMAeMoe r1a3oM
No 3pHTEJILHOMY OLIYIIEHHIO,

YuuTens 3a4aeT BONPOC:
— YeM OTIHYACTCA U3NTYHEHHE YTIOTA HIIM KHIIATHIIBHHKA OT H3JTyUCHHS SICKT-
PHUECKO# TaMMbl HaKaTHBaHHA?

Hcemounukom ceema HasbiBaloT Tena, cnocoOHble M3/y4aTh CBET. Beakoe
CBETALLEECS TENI0 COCTOUT U3 OFPOMHOIO HHCIIa «3NEMEHTAPHBIX)» H3NyuaTenei.
Takum 06pa3oM, ONTUYECKOE U3TydeHHE HCTOYHHKOB CBETA NPENCTABIET OO0
Habop U3nyuyeHHH OTAENBHBIX AaTOMOB H MOJIEKYJI.

JeMOHCTPHpYS YUYalHMCS pa3iMYHbIE UCTOYHHKH CBETa (rOpALLYIO CITHYKY,
CBEYKY, CBETALIYIOCA J1aMIIOYKY), Y4HTENb cooOulaeT, 4TO CYLIECTBYIOT ecme-
cmeennble U UCKyCCnEeHHble ICTOYHUKY CBETa.

EcrecTBeHHble HCTOUYHHKH cBeTa — 310 ConHlle, 38€37b1, aTMOCGEPHBIE 3aps-
ZIbl, @ TAKOKE CBETALLMECH OOBEKTHI XKHBOTHOIO H PACTHUTENILHOIO MHPa (CBETIIAYKH,
THWIYLIKH U 11p.)

HckyccTBeHHbIE HCTOYHHKH CBETA, B 3aBUCHMOCTH OT TOrO, Kakod Ipouecc
JIeXKHUT B OCHOBE MOJTyHEHHS U3TTYUCHHA, PA3EAIOT Ha men/iossle ¥ NIomMuHecyl-
pyowue.

— TlpuBenuTe NpUMeEpPbI ECTECTBEHHBIX H HCKYCCTBEHHBIX HCTOYHHKOB CBETA.

Iockonbky CBET — 3MIEKTPOMarHMTHOE H3JTyYEHHE H €My MPUCYILY BCE CBOH-
CTBa DJIEKTPOMArHMTHBIX BOJIH, TO BCE 3aJa4H ONTHKH MOXXHO PELIMTL Ha OCHOBE
BOJIHOBBIX npeacTaBieHuid. Ho 310 TpebyeT nprMeHeHHs BeCbMa rPOMO3KOT0 Ma-
TeMarhyeckoro anmapara. OHako NpH pellieHHH 3a/1a4 Ha MoCTpoeHHe n3o0paxe-
HUH B 3epkanax M JIMH3aX W MpPH pacueTe ONTHYECKUX NPHOOPOB yUEHbIE MOMb-
3yI0TCSl FeOMETPHUECKHMH METOAAMH. DTH METOIbI COCTABNSAIOT COAEPKAHHE 2€0-
Mempuy4ecKkoi onmuKu, KOTOPY10 HHa4Ye Ha3bIBAIOT JIy4e60i ONMUKol.

OCHOBHBIMH MOHATHAMH T€OMETPHYECKOIt ONTHKH ABNAIOTCA MYy4YOK U Jy4.
[MpuyeM >TH NOHATHSA HENMb3s OTOXAECTRIIATE. [Tyuok cBeTa MOXHO HabnonaTh, a
Jy4 TOJILKO YEPTHTH Ha Gymare:

* LMJIMHIPHYECKHE WM KOHHYECKHE KaHalbl, BHyTPH KOTOPBIX pac-
NPOCTPAHACTCS CBET, Ha3bIBAIOTCA CEEMOBBIMU NYUKAMU,

¢ JIyuom Ha3bIBACTCA FEOMETPHYECKAs JIMHHA, YKa3bIBAOILas Ha MpPaB-
JIEHHe MepeHOca CBETOBOI JHEPTHH.

Tenepb oueBHOHbI pa3UYKs JaHHBIX GU3HYECKHUX MOHATHH C TAKHMH HX 00-
pasHO-JIIUTEPaTyPHBIMH «aHaNoraMu», Kak «iyun ConHua», «Jtyd CBETa yraj Ha
crom», «KarepuHa — jiy4 cBeTa B TEMHOM LlapCTBE» U T.A.

He cymecrByer 6eCKOHEHHO Y3KMX CBETOBBIX NMYy4KOB; NMy4OK CBeTa BCETAa
MMeeT KOHEUHY10 IupHHY. JIyd — 3T0 Kak 6bl OCh NMy4Ka, a He CaM My4OoK.

T'eomempuueckas onmuka 6asupyemca na mpex 3aKOHax:
a) 3aKOH NPAMOJIMHEHHOIO PacNpOCTPAHEHHS CBETA,
6) 3aKOH OTpaXKCHHS CBETa;
B) 3aKOH NPENOMJICHHS CBETA.
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CBeT B 0QHOPOIHO# Cpese pacipocTPaHAeTCA IPAMONHHEHHO — Tak hopMy.H-
PYETCs 3aKOH NPAMOIHHENHOTO PaCNPOCTPAHEHHS CBETA.

~ Kakue npumepsl Bbl MOXKETE NPUBECTH JUIA NOATBEPXKACHHUSA NPAMOIHHEN-

HOI'0 pacTipoCTpaHeHus cBeTa?

Onmuuecku 00HOPOOHOU CUNTAETCA TaKas Cpesa, B KOTOPOi CBET pacnpocT-
paHseTCs ¢ NMOCTOAHHO# ckopocThio. Ecnut MMeloTcs iBe cpenibl, B KOTOPBIX CBET
PacTpoCTPaHAETCA C Pa3THYHBIMH CKOPOCTAMH, TO CPERY, IIIE CBET paclpoCTpaHs-
€TCA ¢ MEHbLIEH CKOPOCTHIO HA3LIBAIOT onmudecky 6onee niomuoi, a cpeny, rae
CBET PacnpocTpaHAeTCs ¢ GOnblel CKOPOCTLIO — ONMUYECKU MEHee RIOMHOW.

Tens u nonymens. [TpAMONTMHEHHOCTD PacNIPOCTPAHEHHS CBETA MOATBEPKIA-
eTcs o6pazoBaHHeM menu. Ecnu B3aTh HeO0NbIIOH HCTOYHHK CBETA, IKPaH H MEX-
LY HMMH NMOMECTHTb HEMPO3payHbIA NMPEIMET, TO HA dKpaHe MOABMTCA TEMHOE
n306pakeHHe ero o4epTaHuii — TCHb.

Tenb — obJaacTb NpPOCTPAHCTBA, B KOTOPYI0 HE NONAaxaeT CBETOBas
JHEPIrus OT HCTOYHHKA CBETA.

— Ilouemy ob6pa3oBaHHE TeHH CITYXKHT HOKA3aTEILCTBOM MPAMONMHEHHOCTH

pacnpocTpaHeHus csera?

[TpoBoas OMBIT, MBI HE YYHTBIBAJIM Pa3MePhl HCTOUHHKA cBeTa. cTouHuK cBe-
Ta, pa3MepPbl KOTOPOTO MAJIBI [0 CPABHEHHIO C PACCTOAHMEM [0 IKPaHa, Ha3bIBAlOT
moueuHbim ucmoururxom céema. Ecim xe Mbl Bo3bMeM GoNbILMA HCTOUHHK CBE-
Ta, TO Ha KPaHe BOKPYT TEHH 00pasyercs el H MOMYTEHb.

IMonyTeHs — 061aCTL IPOCTPAHCTBA, B KOTOPYIO CBETOBAS IHEPTHsi OT UCTOYHH-
Ka CBETa NOMAaJaeT YaCTHYHO.

OO6pa3oBaHHEM TEHH M TIONyTEHH OOBIACHAIOTCA CONTHEUHBIE U JIYHHBIE 3aTME-
uus. [Ipy conHeyHOM 3aTMeHHH T0NTHaA TeHb oT JlyHb! nagaet Ha 3emmto. U3 atoro
mecra 3emmn Connua He BuaHo. Koraa JlyHa, Bpainasch BOKpYT 3eMiH, nonaaaer
B €€ TCHb, TO HabIIoAaeTCA JIYHHOE 3aTMEHHE.

B 3akmoueHne ypoka MOXHO pacckasaTh O MPAKTHYECKOM HCTIOJB30BaHHH 3a-
KOHa NPSMOJIMHEHHOTO PacrpoCTpaHeHHs CBETa (CTPOUTENLCTBO, MPOKIIaAKa A0-
por, onpeaeieH’e BEICOThI NPEAMETOB U T.I.)

I11. KpaTkoBpemennan jaGoparopnas pa6ora

1. HocraBbTe ABE OAMHAKOBBIE CBeYH Ha paccTosHuM 50-60 cMm oT axpana.
[Tocpeante MeX Iy IKPaHOM U CBEYAMU BEPTHKAILHO IIOMECTHTE JIMHEHKY. 3axrh-
Te cBeyn. UTo nonyunnock Ha akpaHe? 3apuCyiTe B TETPAlH, YTO Y Bac MOTyYH-
J0Ch B pe3y/bTare IKCIEPUMEHTA. YKaKUTE Ha PHCYHKE 0011aCTh TEHH H MOy TEHH.

2. [Ipon3BoNBHO MepeMelLaiTe 3KpaH H JIMHENKY. 3apHKCHPYHTE H3IMEHEHHS
ouepTaHuii TeHel U nonyTeHei. 3anuunTe pe3ynsTaT HabmoneHHi.

3. IToracuTe oany cBeuy. M3MeHuI0CH MM NPH 3TOM H306pakeHHe Ha IKpaHe?
Ecnn u3mMeHunocs, To Kak?

4. MNomecTHTe 3KpaH Ha paccTosHuU 50-60 CM OT 3a3OKEHHBIX cBe4YeH. Mexay
9KPaHOM M CBEYaMM NOMECTHTE KapaHAalll: CHayasla BEPTHKa/bHO, a 3aTEM Ha JK-
paH. KakoBa pasnuua B popMax teHeit u nonyteneit? [ouemy?

5. Cnenaiite BbIBOA 06 ycinoBuAX 06pa3oBaHHS TEHH W MONYTEHH. 3anHILMTE
BBIBOJ B TETPalb.

Jlomamnee 3agaHue

1. §29 yuyebHuka; BOpoCH! W 3aaaHug K naparpady;
2. DkcniepuMeHTaNbHOE 3a1anue k naparpagdy (ctp. 80).
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IIpunoxenHe K YpoKy

Pa3BuTHe B3MIANOB HAa MPHPOIY CBETA H NEPBble OTKPLITHA
B 00sIacTH (PU3HYECKOH ONTHKH

B npeBHOCTH NPEACTABICHNA O MPHPOAE CBETA GLUIM BECHMa NPUMUTHBHBIMH,
(baHTACTHYECKMMH H K TOMY )K€ BECbMa PasHO00pasHeIMH. OIHAKO, HECMOTPA Ha
pasnooOpa3sue B3MISI0B APEBHUX Ha PHPOIY CBETA, YXKE B TO BpeMs HAMETHIINCH
TPH OCHOBHBIX MOJXOA K PELICHUIO BONPOCa O MPHPOJIE CBETA. ITH TPU N0AX0AA
B rioceayo1eM 0pOPMHIHCE B ABE KOHKYPHPYIOILHE TEOPHH — KOPIYCKYIAPHY1O
¥ BOJTHOBYIO TEOPHH CBETA.

TMoaasnstouiee GONBLUIMHCTBO APeBHUX PHIIOCOGHOB U YUEHBIX PACCMATPHBAIIO
CBET KaK HEeKHe JIyYM, COEAHHAIOLLME CBETALICECS TEJO H YeoBeyeCcKuii mas. [1pu
3TOM OfHM M3 HHX [OJIArajH, YTO Jy4H MCXOAAT U3 IJIa3 YeloBeKa, OHM KaK bl
OLLlYNBIBAIOT PaCCMaTpPHBaeMblit npeaMeT. 3Ta To4Ka 3peHHs HMENa CHavasa 601b-
oe Yucao nocienosarencii. Jaxe rtakoil kpynHeHmui ydeHbld, kax Epkina,
npuaepxusaics ee. POPMyUpys nepBbIH 3aKOH reOMETPHUYECKOH OIITHKH, 3aKOH
NPAMOJIMHEHOIO pacnpocTpaneHus cBeta, EBknna nucan: «Mcnyckaemsle rnasa-
MH JIy4H pacnpoCTPaHAIOTCS MO NPAMOMY MyTH». Takoro ke B3rnsaa NpHIaepxH-
Bancs [Ironemeii 1 MHOrHE Apyrue ydeHbie # GUIOCOPBI.

OnHako 1no3xe, yke B CPeIHHE BEKa, TAKOE MPEACTABICHHE O NMPUPOJIE CBETA
TepseT CBOE 3HaueHHe. Bce MeHble CTAHOBUTCS YUY€EHBIX, ClIEAYIOLLNX 3THM B3INIS-
nam. M k nauany XVII Bexa 5Ty TOUKY 3peHHS MOKHO CHHTATh YKe 3a0bITOH.

Jpyrue, Hao60pPOT, CUMTANIH, YTO JYYH HUCIYCKAIOTCA CBETALUMMCS TENIOM H,
JIOCTHras YenoBEUECKOro [a3a, HeCyT Ha cebe OTNEe4aToOK CBETALIECrOCs NPeaAMETa.
Taxoii ToukH 3peHHs NPHACPXKUBATUCH aTOMUCTHI JIeMOKpHUT, Dnukyp, JIykpeunit.

Ota Touka 3peHHs yxe nodke, B XVII Beke, oopMuach B KOPIyCKYNISPHYIO
TEOPHIO CBCTA, COITIACHO KOTOPOH CBET €CTh MOTOK YaCTHLL, UCIYCKAaEMbIX TENOM.

TpeTbst TOUKa 3peHUs Ha MpHpody cBeTa Obina Beickasana Apuctorenem. OH
paccMaTpHBaJl CBET HE KaK HCTEYEHHE YEro-TO OT CBETALLEToCs NPEAMETa B I71a3 U
TeM Gonee He Kak HeKHe Ny4H, HCXOASALLNE U3 I71a3a U OLIYTNbIBAIOILHE TIPEAMET, a
KaK pacnpoCTpaHsIoLieecs B IPOCTPAHCTBE (B Cpele) ACHCTBUE HITH ABHKEHHE.

MHenune ApHcToTens B €ro BpeMs Mano kto pasgensn. Ho B nanbhediinem,
onsath e B XVII Beke, €ero Touka 3peHHs Noay4uia pa3BUTHE U TIONOXKWIA Ha4alo
BOJIHOBOI TEOPHH CBETA.

B XVII Beke B cBsA3H ¢ pa3BHTHEM ONTHKH BOMPOC O MIPUPOJIE CBETA BI3bIBAET
Bce 6onbuiHit u Gonburuit HaTEpec. [Ipu 3ToM GOpMHUPYIOTCS ABE MPOTHBOMONOXK-
HbIE TEOPHH CBETA: KOPMYCKYIAPHAA H BOITHOBaA.

Jlns pa3BuTHS KOpHYCKYAspHOH Teopuu cBera ObLia Gonee OnaronpusTHas
noysa. JICHCTBHTENBHO, U1 FTEOMETPUYECKOH ONTHKH NPEACTABICHUE O TOM, 4YTO
CBET €CTb MOTOK O0COOBIX HacTHL, ObITIO BNOMHE ecTeCTBeHHbIM. [IpsMonuneiinoe
PacnpocTpaHEHHE CBETa XOPOLIO OOBACHAIOCH C TOYKH 3peHHUs 3Toi TeopuH. Tak-
*e XOpo1IO OOBACHSICA M 3aKOH OTPaXKeHUs cBera. Jla M 3aKOH NpenoMieHus e
NpoTHBOpedi 3ToM Teopun. Obluee NpeAcTaBneHHE O CTPOSHHH BEILECTBA TAKKE
HEe BCTYNaso B [IPOTHBOPEYHE C KOPNYCKYNsApHO# Teopuei ceera. B ocHose 6biB-
LIMX TOTAA MPEACTABIICHHI O CTPOCHHE BEILECTBA JIE)Xala aTOMHCTHKa. Bee rena
COCTOAT M3 aTOMOB. Mex 1y aToMamy CyIIECTBYET MyCTO€ NPOCTPAHCTBO. B yacT-
HOCTH TOI/Ia CYHTAIH, YTO MCXKIIIAHETHOE NMPOCTPAHCTBO ABIACTCA NyCThiM. B
HEM U PacNpOCTPaHSETCA CBET OT HEOECHBIX TEN B BHE MOTOKOB CBETOBBIX Yac-
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Thil. [Toatomy Bonue ecrecrBenHo, yto B XVII Beke 6bU10 MHOTO (PU3HKOB, KOTO-
phi€ NIPUAEPIKUBATIHCH KOPITYCKYAPHOH TEOPHH CBETa.

B XVII Bexe, kak yxe ObU10 CKa3aHO, HAUHHAET Pa3BUBATLCH M MPECTARICHHE
O BOJIHOBOI fIpHpoNe cBeTa. PonoHauaIbHHKOM BOJTHOBO#H TEOPHH CBETa MOXKHO
cuutath JlekapTta. Jlekapt ObUT NPOTHBHHKOM CYILECTBOBaHHSA ITyCTOIO NPOCTPaH-
cTBa. B CBA3M C 3THM OH HE MOT CYMTATh CBET IOTOKOM CBETOBLIX YacTHL. CBeT, No
Jexapty, 3T0 HE4YTO BpOIC JABJICHUA, NEPEAAIOUIErOCa Yepe3 TOHKYIO Cpeay OT
CBETALLErocs Tena BO BCE CTOpOHKI. Ecnu Teno Harpero M cBETHTCH, 3TO 3HAUMT,
YTO €r0 YaCTHUBI HAXONATCA B ABHKCHHHU H OKa3bIBAIOT AABJICHHE HAa YACTHLbI TOH
Cpellbi, KOTOpas 3anojHAeT BCE MPOCTPAHCTBO. JTa CPeAa MOJMYyHHNIa Ha3BaHHE
3¢upa. laBnesne pacnpocTpaHIETCA BO BCE CTOPOHBI U, AOXOAA [0 [71a3a, BbI3bIBa-
CT B HEM OLUYILEHHE CBETA.

Takosa Touka 3penuns Jlekapra Ha npupony cBera. HyXHO TO/NIBKO OTMETHTD,
YTO B CBOEM COYMHEHMH, TOCBAILEHHOM CHIELHANIbHO onTHKe, JlekapT nonb3yercs
1 KOpIyCKynsapHo#i runote3oi. Ho 310, Kak OH cam roBOpHT, CACIaHO IS TOrO,
4To6bI ero paccyxaeHus 6sutn Gonee noHATHEL. [To3TOMY HenpaBbl Te, KTO Ha OC-
HOBE TOJILKO 3TOr0 COYMHEHHMA 3a4McisioT JlekapTa B CTOPOHHHKH KOPIYCKYAp-
noi teopun ceera. Yuensie XVII u XVII Beka 310 X0pouio noHUMaIH ¥ CYUTANH
Jexapra poioHa4anbHHKOM BONTHOBOMH TEOPHH CBETA.

Koneuno, y JlekapTa HeT elue nNpeacTaBieHHs O CBETOBBIX BolHaX. OH mpen-
cTaBnsan cebe CBET Kak pacnpoCTpaHsioLieecs ABHKEHHE, HIM HMITYIILC B dupe.
Ho BaxxHee TO, uTo JlekapT paccMaTpHBaeT CBET YXKe HE KaK MOTOK YacCTHI, a Kak
pacnpocTpaHeHHe AaBICHUA, WM ABHXXEHHE UMIynbca M T.0. JlekapT npuien k
0TKa3y OT KOPHYCKYJIAPHOH TEOPHH CBETA YHCTO YMO3PHTENbHBIM yTeM. Hukaknx
OTLITHBIX JAHHBIX, KOTOPbIC NOBOPHIIM ObI 33 BOIHOBYIO TEOPHIO CBETA, TOINA ELIC
He 6buto. [lepBoe OTKpHITHE, CBHACTENLCTRYIONCE O BOIHOBOH NMPHPOAE CBETA,
Ob1s10 c/IeNaHO UTANILAHCKHM y4yeHbIM Ppanyecko ['pumansaun (1618-1663). Ono
66110 ony6nuKoBaHO B 1665 r. mocne cMepTH yueHoro.

I'pyManeaH 3aMETHI, YTO €CJIH HA MYTH Y3KOIO My4Ka CBETOBBIX JIy4ei nocra-
BHTb MPEJMET, TO Ha 9KpaHe, MOCTABIEHHOM C3aJM, HE MONYYHUTCS PE3KOH TCHH.
Kpas TeHu pa3MbIThl, KPOME TOTO, BAOJb TEHH MOABIAIOTCS LBETHBIC NMONOCHL. OT-
KpbiTOE siBneHne ['puManban Hasean audpakuueit, Ho OOBACHUTD €ro NPaBHIbLHO
He cymen. Ox noHuMal, 4To HabnoaaeMoe UM SBJICHHE HaXOAMTCA B IPOTHBOpE-
YHH C 3aKOHOM MPAMOJIMHEHHOr0 PacnpOCTPAHEHHA CBETA, 3 BMECTE C TEM H C
KopnycKynapHoH teopueii. OXHaKO OH HE PEIIWICS MOJMHOCTBIO OTKas3aTbCH OT
9TO0#t TeopuH. Ceer, no I'puManbaW, pacnpOCTPAaHSAIOIIHICA CBETOBOH Quona
(ToHkas HeolyTHMas kuakocts). Koria cBer BCTpeyaeTcs ¢ NpEniaTCTBHEM, TO
OHO BbI3bIBAET BOJIHBI 3TOr0 uriona. [pUManbaM MPHBEN aHATIOTHIO C BOJTHAMM,
pacnpocTpaHAIOLIMMHUCA MO NoBepxHOCTH BoAbl. [Iono6HO TOMY, Kak BOKPYT KaM-
ns, 6polueHHoro B Boay, o6pasyercs BOJSHA, TAK H NPENATCTBUE, MOMEIIEHHOE Ha
NyTH CBETA, BbI3bIBAET B CBETOBOM (IIOHIE BOJHBEI, KOTOPhIE PaclpoCTPaHAIOTCS
3a rpaHHL{bl TEOMETPHUUECKOH TEHH.

Crenyromuii mar B pa3BHTHH BOJHOBOH Teopuy cBeta 6bL1 caenal [oiiren-
coM. INofirenc pabotan Hax BonHOBOH Teopueii ceta B 70-x ropax XVII eka. B
370 Bpems OH Hanucan « TpakTar o ceeTe», CofiepxKaHue KoToporo aonoxw [apmic-
xo# akaaemuu Hayk. OHaKo OIyGIHKOBAJI OH 3TO COYHHEHHE Noxke, B 1690 1., yxe
nocJie Toro, Kak cTajii U3BecTHb! pabotbi HetoToHa no onTuke.
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TtoHreHC nosarajt, 4To BCE MHPOBOE MPOCTPAHCTEO 3aM10JHEHO TOHKOM HeolLy-
TUMOH cpenoit — 3HUpPOM, KOTOPBIit COCTOUT UX OUEHb MANICHBKHX YNPYTHX IIAPH-
K0B. D¢up TakxKe 3anoNiHAET NPOCTPAHCTBO MEXAY aTOMaMH, 00pas3yroluMu
0o0bIYHbIE TeNa.

PacnpoctpaHenue cera, no ['oiireHcy, ectb npowecce nepesaun ABUKEHUS OT
IIapHKa K IapHKYy, MOA06HO TOMY, KaK pacHpOCTPaHACTCS HMIYILC BAOJb CTallb-
HbIX 1LIAPOB, COMPHKACAIOIMXCA APYT C APYTOM H BHITAHYTBIX B OQHY JIHHHIO.

Ypok 38
Otpaxenne cBera

Hens ypoka:

[To3HaKOMHUTB yualuXxcs ¢ 0CO6GEHHOCTAMH PACIPOCTPAHEHHUS CBETA Ha [PaHu-
ue pasjena AByX Cpejl, 1aTh UM CBEJEHHS O 3aKOHAX, KOTOPbIM MOAYHHSAETCA 3TO
ABJICHHE.

Xon ypoka

I. IloBTopenne. IIpoBepka noMamHero 3anaHusn
— Yro Takoe cBetr?
~ Kak HaspiBaeTcs pasnen Gpusnky, H3yyarowmi CBETOBbIE ABACHHA?
— Uro npencrasnset coboit ny4 cBeta (B Ppu3nueckom cMuicne)?
B 4eM COCTOMT CyTb 3aKOHa MPAMOJIHHEHHOIO PaclpoCTPAHEHHs CBeTa?
— IlpuBennTe npumepsl: a) €CTECTBEHHbIX; 6) HCKYCCTBEHHBIX HCTOYHHKOB
CBETa. .
— Kak nokasaThb, 4T0 CBET B OAHOPOIHO# Cpelie pacrpOCTPaHAETCA MIPAMOIH-
He#Ho?
— Kem u xorna 6s11 Brepsble cOpMy/IHpOBaH 3aKOH NIPIMOTHHEHHOTO pac-
NpOCTpaHeHHus cBera?
OGBACHHTE, B KAKOM CITyyae PEAMET OTOPACHIBAET PEIKYIO TeHb, @ B KAKOM —
TEHb W MOIYTEHb? ,
Kak Apucrorens onpenenusn, 4to 3emias umeer Gpopmy wapa?

I1. U3yuenne HoBoro Mmatepuana

OO6bACHEHHE HOBOMO MaTepHana HEOOXOAUMO 2o M
Ha4aTb ¢ ACMOHCTpALUMH ﬂBJ'IeHMﬁ, npoHcxons- S
UIMX Ha IPaHHLE pa3iena AByX Cpea, HapuMep, S

BO31YX—CTEKJIO. YuuTeab obpaiaeT BHUMaHHe
YUYEHHUKOB Ha TO, YTO NpH NMaJCHUU NMy4Ka CBETa
Ha FpaHully pa3iena ABYX cpel My40K pa3iaBau-
BAETCA: OJIHA €r0 4ACTb BO3BPALLAETCS B IEPBYIO
Cpeny (M 3TO ABNECHUE HA3LIBACTCS OMIPANCEHU-
em céema), a Qpyras — IPOHUKAET BO BTOPYIO y
cpeny, K3AMEHHB CBOE HanpasieHne (3T ABNEHHE
Ha3bIBAETCSA NpeTOMAEHUEM Céema). N $2
Kaxastit nyyok Ha puc. 176 npencrasien
LCHTPAJIbHBIM JIY4OM: Puc. 176

S SN S S S S
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S — naparowwmit yy;

S, — OTpaxeHHBI# Nyy;
S, — NPENOMACHHBIH NTy4;
0 — yroin nafeHus;

B — yron orpaxenus;

Y — yron npeiomieHus.

Jlanee Ha ypoke pacCMaTpHBAaETCA TOAbLKO OTpakeHue cBera. Pasnuyaor dugh-
@ysnoe u 3epxanvroe orpaxeHue. JInddysHo orpaxaior wepoxosarbie (Maro-
BbI€) MTOBEPXHOCTH, MPH ITOM OTPaXXECHHBIE JTyYH PaCHpPOCTPAHAIOTCS BO BCE CTO-
poHEI Gostee UM MeHee paBHOMEPHO (KaX/1as TOYKa NIOBEPXHOCTH OTPaKkaeT CBET
TOJILKO B «CBOEM» HANpaBlEcHHH). 3epKajbHO CBET OTPAXKAETCS OT NOJTHPOBAHHBIX
MOBEPXHOCTEH (CBET OTpaXkaeTcs B CTPOTO ONpElENeHHOM HanpaeneHuu). Jns
4eNIOBEKA Ba)XKHbI 00a BMAa oTpaxieHHA. B camom fiene, TpyaHo npeacTaBuTh cebe
Ku3Hb Ge3 3epkay. OnHako nmpeacTasbTe cebe 3epKaNbHBIH YkpaH B KHHOTEATpe.
Bce 11 3pMTENH ONHHAKOBO XOPOIIO BUIAAT H300paxkeHHE Ha HeM?

— Ilpusenute npumepb! A dy3HOTO U 3¢pKATBHOTO OTPAXKEHHUIA.

3akoHbl OTpaxceHHs cBeTa. Ha OCHOBaHMM 3KCTIEPHMEHTOB MOXHO CHENaTh
BBIBOJIBI:

a) Jy4 najgaroiuit ¥ Jyy OTpaKeHHbIH J1eXKaT B OXHOH IUIOCKOCTH C rep-
NEHANKYISPOM, BOCCTRHOBJICHHBIM K OTPaKaloLIEH MOBEPXHOCTH B
TOYKE NajieHHs;

6) yron najieHus paseH Ty OTpaxeHus: Q= f3 .

[Mapatounift U OTPaxKEHHBIN JIyyH MOTYT MEHATBCS MECTaMH. 3TO CBOHCTBO
Jiyue Ha3bIBaeTCs 06pamumocmulo CBETOBBIX JTyUeH:

Ecan todeunbldi 06beKT u ero uzobpakenHe NOMEHATL MECTAMH, TO
JydeBas KApPTHHA OTPaXKEHHS He H3MEHMTCH; WIMEHHTCH NPH 3TOM
JIMLLbL HAIpaBJeHHe JyueH.

I11. 3akpenJsieHne U3y4eHHOro

C uenbio 3aKpeneHns MaTepHana MOXXHO PaCCMOTPETh PELICHHS paja 3aia4
N0 U3YYECHHOIt TeMe:

1. YeMy paBeH yros najeHus jaydei Ha IIIOCKOE 3€PKaJIO, €CIH YTONl MEXY
JIy4OM M 3epkajoM paseH 30°?

2. YeMy paBeH yron nafieHuA JIy4a Ha IJIOCKOE 3€pKaJIo, ECIIM YIONl MexXy na-
JAlOLMM JIy4OM H OTPaXXCHHBIM paBeH 40°?

3. Ha nnockoe 3epkano naaatoT Asa Jiyua, yroi Mexay kotopbiMu 10°. Kakum
OyneT yroa Mexay OTpaXKeHHBIMU nydaMu? '

4. JIyu cBeTa nafaeT Ha Ilockoe 3epkaso. Yron nagenus B 4 pasa 60nblue, yeM
YroJl MEXKIY MajaloLIHM JTy4oM U 3epKaiion.. UeMy paBeH yron orpaxeHus?

5. ConHeuHble Jiyun nagalot nof yrmom 60° k ropusoHTy. Kak HyxHO pacnoso-
MHUTD TUIOCKOE 3€pKajio, YTOObI OTPaXXEHHBbIE TyYH OCBETHIH AHO I1ybOKOro Ko-
noaua? Cuenaiite cxeMaTHUECKHii pUCYHOK, NOACHSIOILMH Ballie pelLieHuUE.

Jlomainee 3axauue

1. §31 yueGHuka; Bonpocs! K naparpady;
2. 3apayu 130, 132, 134,
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IIpnaoxkeHne K ypokKy

[lepBble wiary B pa3BUTHH FeOMETPHUECKOH ONTHKH

B onTHke, TaK e KaK ¥ B MEXaHHKe, NIEPBbIE 1IAry OblIM CAENaHb! yKe B APCB-
noctu. Toraa b OTKPBITHI 1Ba 32aKOHA FEOMETPHUECKOHN OTITHKH: 3aKOH NPAMO-
JIMHEHOrO PaCTpOCTPAHEHHs CBETA M 3aKOH OTpakeHHs cBeTa. K nosHanuio atux
3aKOHOB JIPEBHHE NPULLITH, BEPOATHO, OYEHb AaBHO. OMNBIT MOBCEAHEBHOM XHU3HH:
HabMoEHKE TEHH, IEPCTIEKTHBbI, TPMMEHEHHE METOa BU3UPOBAHMUS NPH U3Mepe-
HUM 3eMEJIbHBIX TUIOWAAeH ¥ NPY aCTPOHOMMUYECKHX HAOMIONCHHAX — [IPHBOLMI
ZPEBHHX, BO-NIEPBLIX, K MOHATHIO Jy4a CBETA, a BO-BTOPLIX, K NOHATUIO MPAMOJIH-
HeliHOro pacnpocrpanenus ceera. Habnionas 3aTeM sBlIE€HHE OTPAXKEHHUA CBETA, B
YaCTHOCTH, B METAJUIHYECKHX 3€pKaaX, KOTOpbic ObLIH XOpOLIO M3BECTHBI B TO
BpeM$, APEBHHE NPHIILIH K NOHHMaHHIO 3aKOHAa OTPAXXEHHs CBETA.

Yka3aHHbI€ [Ba 3akoHa GbUTH OMKCaHB! 3HAMEHHTBIM FPEYECKHM yueHbIM EBk-
aupoMm, xuswum B III Bexe 10 Hawedi apb1. C nomoutbio 3THX 3akoHOB EBknna
0o6BACHHA Lehiblii paa HabmogaeMbIX ABICHHH H, B YaCTHOCTH, ABIEHHUIT OTpaxke-
HHUSA CBETA OT IUIOCKMX M J1aXe cHepuuecKuX 3epKal.

HccnenosanueM oTpaxkeHHs CBETa MIOCKHMHM U CHepHIECKUMH 3epKalaMH 3a-
HHMAJICA ¥ APYTOH 3HAMEHHTBIH Y4EHbIA APEBHOCTH — ApXHUME, )KHBILKH TaKXe B
111 Beke no Haweit 3pbl. OH 3HaN CBOHCTBO BOTHYTOTO C(HEPHUHECKOTO 3¢pKana co-
6upats cBeToBbie Ny4d B hokyce. O6 3ToM coobliaeTcst B COUMHEHHAX YUCHBIX
JNPEBHOCTH: APXHMEZ 3HaN, «MOYEeMY BOTHYTBIE 3€pKasia, MOMELIEHHBIE NPOTHB
COJIHHA, 32XKUralOT MOUIOKEHHBIH TPYT». ApXHMeNy Aaxe NPHITHCLIBAIOT H306pe-
TEHHE CNCLUHATBLHBIX 32KHIaTENBHBIX YCTPOHCTB H3 BOTHYTBIX 3€PKaJl, € TOMOLIbIO
KOTOpBIX OH 6yaTO OBI CXET BpaxeckuH ¢nor. 310, kOHeuHo, nerenaa. Ho o, uto
ApxmuMen 3HaJ 3aXHTaTeNnbHOE CBOHCTBO BOFHYTOrO 3epKarna, 3To (axT.

B cpeaune Bexa onTvka npojokajia pa3BUBaTbcs Ha Bocroke, a 3ateM u B
Espone. Onnako kakux-1160 HOBBIX CYLUECTBEHHBIX PE3y/bTaTOB 3a 3TOT A/IH-
TENbLHDIHA MEPHOZ B )KH3HH YENOBEYECTBA NOJNY4EHO He Ob110. EMMHCTBEHHBIM BaX-
HBIM JIOCTHXKEHHEM 3a 3TO BpeMs Obulo n3obperenune B X1 Beke oukos. Ho 3t0
M300pETEHHE CYILECTBEHHBIM 00Pa30M HE MOBIHAIO Ha Pa3BUTHE TEOPETHYECKOH
ONTHKH.

CnenyommM BaxkHbIM M300pETEHHEM, ChIMPaBLIWM O4YeHb 6OMblUYIO pOJib B
NOCNEAYIOUIEM Pa3BHTHH ONTHKH, ObINO CO3JaHHE 3PHTENLHON TPYOB!. 3pUTENb-
Has Tpy6a 6blna n3oOpeTeHa He OHMM YeoBekoM. BO3MOXKHO, YTO elle BEIHKHUi
UTaNbSHCKUH XyAoKHHK JleoHapao na Bunuu B camom Hadane X VI Beka nons3o-
BaJICs 3pUTENbHO TPYOoit. liMetoTcs cBeieHHs M 0 APYTHX YYEHBIX U H300peTaTe-
JISIX, KOTOPBIE TaKXKe MPHILLTK K 3TOMY M300peTennio. OaHako pelalonui war B
n300peTCHUH 3pUTENbHOI TPYOBI GbLT caenan ["anuneem.

B 1609 r. 'anuncit noctpoun 3purensHyio TpyOy. CBoe usobpereHue oH He-
NONL3084/ KaK TEIECKON 1A HabnoaeHns HeGeCHBIX Tel U CAeal NPH ITOM Lie-
JIbIH Pl BOXXHERILNX OTKPHITHH, KOTOPBIE ]alIH €My BO3MOXHOCTb BBICTYMHTb B
3alMTy yuenus Konepuuka. Onnaxo [anuneit He 3aHHMancs TeOPETHIECKMMH HC-
cnefoBaHuAMH no onTHke. OH naxe He paspaboTtan TeopHio ReACTBUS U306pCTEH-
HOM MM 3pUTENIBHON TPYOBI.

OcHoBBI TEOpHH NPOCTEHIUHX OMTHYECKUX HHCTPYMEHTOB paspaboran Benu-
kui HeMeukuii actpoHoM Horann Kerwep (1571-1630). Ewe B 1604 1. oH Hanu-
can paboTy, B KOTOPO# M3710XKH OCHOBBI F€OMETPHUECKOH ONTHKH.
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PaspaGotas TeopHto noctpoenus u3o0paxeHus B ontHyeckux npubopax, Ken-
Jiep BBEJI HOBbIE MOHATHA: «DOKYC» U ONTHYECKAsA OCh». ITH NOHATHSA IPUMEHS-
IOTCSl B ONTHKE M B HAaCTOSALIEE BPeMsi,

Crnenyioinm BaXkHBIM LLIArOM B Pa3BHTHH ONITHKH GBUIO OTKPLITHE 3aKOHa npe-
JIOMJICHHS CBETA. 3aKOH MPEIOMIIEHHUS CBeTa ObL1 YCTAHOBJIEH FOJUIAHACKHM y4Je-
HbIM CHELIuYCOM, HO OH €ro Aaxe He oryGnMKoBa. DTOT 3aKoH GbuT 0ny6nHKo-
BaH JlexkapTom B 1637 r. Teneps reomerpuyeckas OnTuKa, QyHAAMEHT KOTOPOi
3anoxu Kennep, Moria pa3ssuBaThCs AaIblie,

Ypok 39
IocTpoenne n3o06paxeHHs B IJIOCKOM 3epKaJjie

Leau ypoxa:

PackpsiTh ywammmMcs ocobeHHOCTH 3epkanbHoro u anddysHoro orpaxeHus
cBeta. HayunTh NpUMEHATH 3aKOHBI OTPaXXEHHS I NOCTPOEHUS M300paxkeHHs B
TLIOCKOM 3€epKajle.

Xon ypoka

1. MoBTopenue, Ilposepka 3nannii
~ Yro Takoe MIOCKOCTh NafeHus xy4a?
— Kaxoii yron HasbiBaloT yroM nageHus? YrioM orpaxeHus?
~ Yemy paBeH yron najieHus, €CJIM J1y4 NajaeT Ha 3epKajio NEPNEHANKYIAPHO
K €ro noBepXHoCcTH?
CdopMynupyiite 3akOH OTPaXXCHHA CBETA.
Kakoe cBOHCTBO Ha3bIBAIOT 06PaTHMOCTBIO CBETOBRIX Jy4eit?

I1I. CamocToniTe1bHan paGora

Bapuanm 1

1. Yemy paBeH yron majeHus Jiy4a Ha MIOCKOE 3€pKajio, €CIIH Yol MeXAy
NafaloIMM JIyHOM H OTPa)KEHHBIM paBeH 60°7

2. Yron Mexay najaloliyM JIy4oM H TJIOCKHM 3€PKajloM PaBeH YLy Mexay
MajaiculMM Jy4OM U oTpaxkeHHbIM. Uemy paBen yron nagenus?

3. INouemy .okHa JOMOB JHEM Bceraa Kaxyrcs Oosee TEMHBIMH, YEM CTEHBI
JIOMa, JaXKe €CJIH CTEHb! OKPallleHbl B TEMHbIH LBET?

4. B yTpeHHue U npeaseuepHUe yachl otpaxenne Connua B crnokoiiHoii Boae
OC/IENUTEINLHO APKOE, a B MOJNIEHB €r0 MOXKHO PacCMOTPETb, He XMypsachk. O0bAC-
HUTE 3TO ABJIEHHE.

Bapuanm I1

1. Tlpy kakoM yr7ie naJicHHA YroNl MEXAY NaatollM JYH4OM H OTPaXKEHHBIM
paBeH 60°7

2. Yron naaeHus Jiyua Ha IUIOCKOE 3epKano ysenuuumiy ot 30° go 45°. Kak
H3MEHHUTCS Yrojl MEX/y NafaloHM H OTPAaXKEHHBIM JTyHOM?

3. CnpaBe/iMB 11 3aKOH OTPAXEHHA CBCTA B Clly4yae NaJCHHA CBETA Ha JINCT
6ymaru?

i1 B. A. Boakos, 9 k.
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4. FOHblit pbibak, cuiia Ha Gepery 03epa, BAAHT Ha IMIaIKOH NOBEPXHOCTH BOJIb]
usobpaxenue yrpentero Connua. Kyaa nepeMecTutcs 370 H306paxeHHe, €CH OH
Oynet HabmonaTh ero cTos?

I11. M3y4yeHue HOBOro MaTepHaaa

3epKallbHO OTPAXKAIOKLYIO [TOBEPXHOCTh HA3bIBAIOT HIOCKUM 3EPKANOM, ECITN
najfaoiHii Ha Hee NyYOK NMapaIeNbHbIX JyueH Mocje OTPaXKEHHs1 OCTaeTCs na-
pannensHbIM.

Bce 3epkasia MOXXHO OTHECTH K MpHOOpaM, KOTOpbIE H3MEHAIOT HaNpaB/IEHHE
PaCHpPOCTPAaHEHHUS MM KOH(HUTYpaLMio CBETOBOIO NMyyKa (pekoMeHayercs obpa-
THTb BHUMaHHE yJallMXcs Ha TOT (aKT, YTO NafaollHii Iy4OK CBETA UMEET BEpP-
IIHHY — CBETALLYIOCS TOUKY, 3 KOTOPO# HCXOIAT Jiy4H CBETA, 8 OTPAXEHHBIH 1y~
4YOK TAKOH BEPIIMHBI HE HMEET).

TouKH, B KOTOPHIX MEPECEKAIOTCA CBETOBBIE JIyYH (MM X MPOJOMKEHHS), HC-
XO[ALLME H3 TOYEYHOTO HCTOYHMKA CBETA HAa3bIBAKOTCS U306paXrcenuamu 3T0ro uc-
TOYHHKA CBETA.

H3zobpasxenne S, TO4EUHOro UCTOU-
unka S — Mmuumoe wn3obpaxeHue
(cM. puc. 177). TepMHH «MHUMOE»
BBIPAXAET TOT (AKT, YTO TaM, Fae Mbl
BHAUM 3TO M300paxKeHHE, My4KH CBETa
Ha caMOM Jefie He CXOAATCS, M JIHILUb
CBOICTBO Halllero rnasa cobuparb Ha
CEeTYaTKe pacxofsllMecs MyYKH CBeTa
JaeT oulyLUEHNE BHAMMOCTH «MHUMOIH»
ceraueiica Touku. CBeToBas HEPrus
B 3TY TOUKY He MOCTYMaeT.

Jlerko 10Ka3ath, YTO TOUKH S U S,
CHMMETPHYHBbI. Puc. 177

CnenyeT NnoauepKHyTh, YTO B MIOC-

KOM 3epKanie u300pakeHue mpeaMeTa — MHUMOe, NpSMOe, PaBHOE MO pasMepy
NpeaMETY — HAXOMMTCA Ha TAKOM XKE PacCTOSHHM OT 3epkajla 3a HUM, KaK U caM
IIPELMET Tepe]] 3€PKAJIOM.

[Tpu 3TOM «npaBoe» npeoGpasyercs B «JIEBOE» U HA0OOPOT, a «BEPX» U «HHU3»
HE MEHSAIOTCA MECTAMMU.

3. B 3akstoueHne ypoka HeoOXoAMMO HayuyuTh pebAT CTpOUTh H300paxeHHe
TOYKM H MPEAMETA B NJIOCKOM 3E€PKAJIC M HAXOAMUTH 00J1acTh BUAEHHA NIPEIMETa B
TUTOCKOM 3epKae.

IV. Pewenne 3anay

C uenblo 3aKpenneHus U3y4eHHOTO MaTepHala OCTaBILYIOCS YacTh YPOKa xe-
narenbHO MOCBATHTD PELICHHUIO 3aa4. Hekotopsle 3anaun MoryT ObITh pa3oOpaHsbl
Y LOCKH, ApYTHe — AaHbl JUIsl CAMOCTOSTENLHOTO PELLIEHHUS.

3aoaual

Yenosex npubnmkaercs K 3epkany co ckopocTsio 0,5 m/c. C kakoii CKOPOCTBIO OH
npHGIHKAETCSA K CBOEMY H300paxeHHI0?

3adaua 2

CyuuecTByerT iu B 3epkaJie Balile H306paxeHHe, eClii Bbl CaMH HE BUAUTE ceds
B 3epkane? Ecnu aa, To Kak MOXXHO B 3TOM yOenurscs?
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3adava 3
Ha crone nexut 3epxano. Kak H3MeHHTCA H300paKeHHe JIIOCTPLI B 3TOM 3ep-

Kaje, €ClIM 3aKpbITh MOJOBHHY 3epkana? Kak H3MeHMTCs 06nacTh, H3 KOTOpOi
MOXHO YBHIETb H306paXkeHHEe NOCTPbL?

3aoaua 4

Tpu TouKH, pacTIONOXKEHHbIE Ha OAHOM NPAMON, OTPAXKAIOTCA B [UIOCKOM 3€p-
kane. byayT nu n3o0bpaxkeHus 3THX TOUEK PacloNOKEHbB! Ha OAHOI PAMOH.

3aoaua 5 B

HNoctpoiite u300pakeHue TpEyrolbHUKA
ABC B inockoM 3epkane (puc. 178). Onpenenure
rpa¢uuecky o6nactk BUACHHS H306paxkeHUs. A

Jomailnee 3a1aHne
1. §32 yreOuma; STITITTITTT7
2. BoinonHUTL 3KCNIEPHMEHTAJILHOC 3aJJaHUC,
3. 3amaum 133, 135.

C

Puc. 178

Ypok 40
IIpenomJienne cBera
Llenu ypoka:
VYray6uTh ¥ CHCTEMaTHM3HPOBATh 3HAHHUA yuatlxcs 06 ocobeHHOCTAX pacmpoc-
TpaHeHus CBeTa Ha FpaHHUE pa3aena AByX cpel. [103HaKOMHUTb ydaluxcs ¢ 3aKo-
HaMH NPeNOMIICHHA CBeTa,

Xon ypoka

I. ITucbmennasn npoBepoyHan padora

B nasane ypoka nenecoo6pa3Ho npoBecTH NHCLMEHHYIO POBEPOUHYIO paboTy
no teme «H300paxkeHne B N0CKOM 3epKane»:

Bapuaum 1

1. Kakue (neyatHbie) OykBbl andaBUTa He M3MEHAIOTCA NMPHU OTPAKEHHH B
nnaockoM 3epkaie?

2. Kax H3MEHHTCA paccTOsAHKME MEXAY NPEAMETOM H €ro H300paXKEHHEM B I1J10C-
KOM 3€pKaJie, €CJIH 3epKajio NEPEMECTHTD B TO MECTO, Iie 6bu10 H306paxeHne?

3. TMoctpoiite usobpaxkenue npeamera AB B
nnockom 3epkaie (puc. 179). Onpenenute rpadu- B

4eCcKH 06/1aCTh BHAEHHS 3TOIO NIPEAMETA B 3€pKaJIe.
Bapuanm I1
A

1. Yenosex npubnuxaerca K IoCkoMy 3epKany
co ckopocTbio | m/c. C kakoii CKOPOCTBIO HYXKHO yIa-

JIATb 3€PKAJIO OT 4€JIOBEKa, 4TOOBI PacCTOAHUE MEX- I////7//////—

Zly 4enoBEKOM U €10 H300paKeHHEM HE MEHANOCH?

2. KaxoBbl 0coGeHHOCTH M300paxKeHus, Nomy- Puc. 179
4aeMOro € NOMOLUBHO MIIOCKOrO 3epKaiia?

11*
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3. Hocrpotite u3oOpaxkeHHE MHOrOyTO/IbHUKA B
nnockoM 3epkasie (puc. 180). Onpenenure rpadm-
yeckH 00nacTb BUICHUS H306paeHHA.

I1. M3yuense HOBOro MaTepuaJja

Panee yxxe roBopuioCh, UTO MpH MajeHHH ny4-
L ) KacBeTa Ha IrpaHHLy pa3jena AByX Cpes My4oK pas-
s ABauBaeTCA: OAHA €ro 4acTb BO3BpAIAETCA B Mep-
Puc. 180 BYIO Cpefly (M 3TO SIBJICHHE Ha3blBacTCA ompajice-
Huem CBeTa), a Apyras — NPOHUKAET BO BTOPYIO
cpedy, U3MEHHB CBOE HAMpaBlicHHE (3TO ABIEHHE

Ha3bIBAETCS NPEIOMACHUEM CBETA).

™ M ITpedsapumensnoe 3amevanue: B yuebHuke
s C.B. I'pomoBa ans 9 xnacca HeT GoOpMys Ans 3aKOHa
S NIPEJIOMICHHA 1 NIOKA3aTells MPeNOMICHHS (OHH JaHbl

i) B 11 knacce). ITo 3rofi npuunie yunTenb npy odbsc-

HEHUH MaTepHana TaKke MOXET HX He 1aBaTh, a Orpa-
SIS SN S S S S/ HHUMTBCS PacCMOTPEHMEM ABCHHS TPEIOMEHHS
CBCTa Ha KaueCTBEHHOM ypoBHe. C apyroil CTOpoHbl,
B HaNKCaHMH 3aKOHA NPEIOMIICHHS B 9 Klacce HUYEro
NPEeOCYMTENBLHOrO HET: Be/Ib YYEHUKH YXKE 3HAKO-

=

N S- MbI C OnipelIc/IeHHEM CHHYCa yrila (M3 Kypca MaTteMa-
THKH). B mynxre [V naHHoro ypoka (Pewenuce 3anayv)
Puc. 181 3BC304KOM yKa3ailbl 3a/1a'11, KOTOpbiC TPeOYIOT 3Ha-

Hitsi GOPMYNBI LIS 33KOHA TIPCIIOMIICHUA.
HUcrionn3ys AeMOHCTPALMOHHBIH JKCIIEpHMEHT ¥ uepTex (puc. 181 ). YUUTEIb
(bOpMYIIHPYET 3aKOHbI IPCIIOMIICHH CBETA!
a) nyy NafarolMi ¥ 1y4 NPETOMIICHHbIH J1EXaT B OAHOH INIOCKOCTH ¢
HEpreHAHKYISPOM, BOCCTAaHOBJICHHBIM K FPaHMLC pa3acia ABYX Cpel
B TOUKE NaJeHHS;
6) OTHOLICHHE CHHYCa YI/Ia NAZICHHS K CHHYCY YI7a NPCIOMACHHS A5
NalHbIX (BYX CPEA CCTh BEMYWHA IOCTOSIHHASA, 3aBUCALIAS TOIBLKO OT
OlITHYECKHX CBOWCTB 3THX CPElL:

sin
siny

—

TAC 1,, — OMHOCKINENLRDLE NOKA3AMENb HPENOMACHUA BTOPOV CPEabl OTHO-
CHTEbHO MEPBOH.

AGCONIOTHBIH M OTHOCUTENbHBIH NOKa3aTenu npenomncHus. Ecnu o6o3naunts
CKOpOCTb PacCNpOCTPaHEHHs CBETA B NEPBOIl cpesie v,, a BO BTOPO#t — v,, TO:

[Tokasarens MPESIOMIICHHUS BCLICCTBA OTHOCHTENBHO BaKyyMa Ha3blBacTCs ao-

C ¢

COTIOMILbIM nOKazameiem nPenoMieHun. CnenoBaTebHO: n=—, n,=—
V, V.

1 2
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Orkyna: n,, = %’— » T n, ¥ n, — abCONKOTHbIE NOKA3ATENH NPENOMIIEHHUS HEp-
BOH M BTOpO#i Cpef.

Bonpocs! yuamumes:

— Ot yero 3aBUCHT aOCOMIOTHBII NOKa3aTeb MpeJoMIeHHs?

— B xakom cnyuae oTHOCHTENBHBIIH NOKA3aTeNb NPEIOMIICHHA GONbLIE €ANHH-

1b1? MEHBLIE EAHHHIBI?

Cpena, B KOTOpOH CKOPOCTb CBETa MEHBIE, Ha3LIBACTCA onmudecKu Gonee
naomuoti cpenoi. Ecv n, < n, — B10pas cpesia ONTHIECKH MeHee niomuas, B <y .

Xon nydeit npu NpeNOMIICHHH CBETA TAKXKE HMEET CROHCTBO odpamumocmu:

Ecnm ToueuHblit 06beKT H ero #306paxkeHHe NOMEHATh MECTaMH, TO JIyyeBas Kap-
THHA NPEJIOMIICHHA HE H3MEHHTCS; M3MEHHTCS NTPH STOM JIMLIL HAMIPaBICHHE Ty4eH.

HHTepecHoe sBlIcHHE MOXHO HabII0AaTh NPY PAaCNPOCTPAHEHHHU CBETA H3 Cpe-
Jbl ¢ 6onbLel ONTHUYECKOH TIIOTHOCTHIO B CPEy C MEHbILIEH ONTHYECKOH MI0THO-
cTbto. Eciin nocTeneHHo yBenuyuBaTs yroj NafeHus, TO IPH HEKOTOPOM €r0 3Ha-
uenuu (MeHbite 90°) yron npenomnenus cradet pasHeiM 90°. Tlpy naneHeieM
YBETHYEHUH YIia NaJCHUA Nafalouuii jiyy yxe OyJeT OTpaxarscs B Ty Cpeay, U3
KOTOPOii npuIlien. 3TO SBJICHHE NONYYHIO HA3BAHHE NOHO20 GHYMPEHHEZ0 Om-
DANCEHUA.

1. 3akpenJieHne H3y4eHHOro

— Yro Takoe npenomiieHue csera?
Kaxkas cpena ssnsercs ontuyecku 6osnee IUI0THOM: Jiex MK kBapu?
INouemy nabnronaresnio, CMOTpSLLIEMY CBEPXY Ha BOIY, NTyOHHa BOLOEMA Ka-
JKETCst MEHbILIE, YEM Ha caMoM zene?
Kakoii 6yner ka3arbcs ryOuHa pexH, eCliu B AHCTBUTENLHOCTH OHA paBHa 2 M7
— UYeMy paBeH yron nafieHus Nnyya, ec/H NPENIOMICHHBIA Y4 NepneHanKys-
pen rpaHMLe pasjena cpea?
Kakoit yron Ha3bIBalOT yIJIOM NpenoMiIeHHns?
— Yemy paBHSETCA CKOPOCTDL CBETA B BaKyyme?

IV. Pemenue 3anau

3aoaua 1
VYron nageHus nyya U3 Bo3ayxa B cTek/10 paBeH 0°. UeMy paBeH yron npenom-
JieHua?

3aoaua 2

Jlyu cBeta najiacT Ha INIOCKYHO IpaHMIly pas3Jena JByX cpell. Yron naieHus pa-
BeH 40°, yron Mexy OTpaXeHHBIM JIydyoM M npenomiaeHHsiM 110°. Uemy pasen
yron npenomieHus?

3aoaua 3

Yron naaexus paseH 30°, yroy mMexay NaJalouiuM Jy4oM H MPETOMIIEHHBIM
140°. B xako#i cpenie 1yy pacripoCTpaHsicsa BHaYale: B ONTHYECKH Oonee NIIoTHOMH
WJIM MEHCE TUIOTHOMH?

3adaua 4*

Ha nxe axBapryma ¢ BOLO# JIEKHT IUIOCKOE 3epKaso. Ha noBepXHOCTh BOAbI
naaaet ny4. Hapucy#ite npumepHsiii xoz1 ny4a, eciu yron nagenus paseH 50°. IMox
KaKHKM YIJIOM K TIOBEPXHOCTH BOZbI JTy4 CHOBA BBIHAET B BO3TYX?
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3aoaua 5*

Ha ropu3oHTaIbHOM JHE BOAOEMA, MMEIOILEro rmyOuny 1,2 M, IEXKHUT MIoCckoe
3epkano. Jlyu cBeTa najaeT Ha MOBEPXHOCTh BoAbI nox yriom 30°. Ha kakom pac-
CTOAHUY OT MECTA NaJeHHs 3TOT JIy4 CHOBA BBIAJIET Ha MOBEPXHOCThL BOAiBI NOC/E
oTpaxeHus ot 3epkana? [lokasarens npenomienns Boas 1,33.

Jomainee 3ananue
1. §33 yuebHuka;
2. BbINOJHUTD IKCIIEPHMEHTAJILHOE 33JaHHE;
3. 3amaum 139, 140.

Ypox 41
JInH3bI

Lens ypoxa:
JlaTh 3HaHMs O TMH3aX, X PU3MUECKUX CBOHCTBAX H XapaKTEPUCTHKaX.

Xoa ypoka

1. [loBTOpenne. IlpoBepka 3HAHHIH
— Kaxoe sBnenne HasbiBacTcs npenomneHneM ceera? B yem ero cytb?

Kakune nabmoneHns 1 ONBITHI HABOAAT Ha MBICTb 00 M3MEHEHHUH HarpaBlie-

HMA pacpOCTPAHEHHS CBETA NMPH NMEPEXOJIE €ro B APYTYIO Cpeny?

B kakoM cnyuae yron npenomieRus jiyda paBeH yrly nageHus?

— Kakoii yron — nanenus win npenomnenns — 6yaer 6onblue B Cltyyae nepexo-
2la Ty4a CBETa u3 BO3/yXa B CTEKNIO?

— Tlouemy, HaxoasCh B JIOAKE, TPYAHO NMONACTh KOMILEM B phIOY, NilaBaioulyio
Hepaaneke?

- JIo60ii BonoeM, IHO KOTOPOro XOPOILO BUAHO, BCEMA KAXKETCS MENBYE, HEM
B JleficTBUTENLHOCTH. [Touemy?

— [loueMy n3obpaxkeHHe NpeaIMeTa B BOAE BCerla MEHee APKO, YeM caM npeamet?

Ecnu nocMoTpeTh Ha OKpY»KalolLMe TeNa Yepe3 TENIblii BO3AYX, NOAHHMAO-

LIMHCA OT KOCTPa, TO OHH Kax<yTcs «aApoxawumMu». [ouemy?

I1. M3y4yeHne HOBOro MaTepHaJa

SIBnenue npenomsieHus CBETa JI€XKHT B OCHOBE JEHCTBHA IUN3 U MHOTHX ONTH-
4ECKHX NPHBOPOB, CYXKAIHUX LIS YNIPABICHHA CBETOBBIMH ITYy4KaMH U NONy4eHHUs
OIMTHYECKHUX H300paKEeHHH.

JInuza 06b19HO — ITO ONTHYECKH NPO3pavyHOE TEJ0, OrpaHHueHHOE cdhepuuec-
KHMH noBepXHOCTAMH. CylLeCTBYET 1Ba BUZIA JIMH3: a) BbINYKIbIE U 0) BOTHYTbIE.

Beinyiisie 1MH3bI ObIBAIOT: JBOAKOBBIMYKIIBIMH, NJIOCKOBBINYK/IBIMM, BOTHY-
TOBbINYKJIBIMH.

BorHyTble n1H3b1 MOTYT ObITH; ABOSKOBOTHYTHIMH, INIOCKOBOTHYTBIMH, BBIITYK-
NOBOTHYTHIMH.

B wkonbHOM Kypce HH3HKH H3y4alOTCs Tak Ha3bIBAEMBIE MOHKUE TUH3bI.

Jlun3a, ToniMHa KOTOPO#H MHOFO MEHbLIE PAMYCOB KPMBHU3HbI €€ NOBEPXHOC-
Teil, Ha3bIBAETCH TOHKOM JIMH30M.

JInn3bl, KOTOpLIC NPEeOOpasy 0T MYYOK NMapansiebHbIX Jydei B CXoasuiuii-
Cs1 ¥ COBUPAIOT €ro B OJHY TOYKY Ha3bIBAIOT cobupalouiuru nuH3amu. JInH3el,

|
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KOTOpBIE MPeoGpasyroT My4oK NapajuleNbHBIX JIydel B pacXOmsIUMiics — pac-
ceusarouumu.

OcHoBHble MapaMeTpsl U AcicTBHE COOUpatoleil THH3EI PEKOMEHIYETCA H3Y-
4aTh C MOMOILUBLIO ABOAKOBBINYKJION LIMIMHAPHYECKOH JIHH3BL. [l1s 3TOro my4ok
CBETa HaMpaBJIAIOT Ha ABOAKOBBIMYKIIYIO JIMH3Y H Ha0MoAaT codupatoulee Ack-
CTBHME TaKOW JIHH3BL: KaXKABIH JIyd U3 MAJAOLIEro Ha JIHH3Y MyYKa CBETa nociie
NPENIOMIIEHHS €10 OTKJIOHAETCS OT CBOErO INEPBOHAYAILHOIO HANpPABJICHHA, TIPH-
GrHaKasACh K ITIaBHOH ONTHYECKOH OCH.

3aTeM MOACHAETCA XO[ CBETOBBIX MyYKOB 4epe3 cOOHparolLy o JIHH3Y. JleMOH-
cTpupys cobupaiollee AeiCTBHE JBOSKOBBINYKIIOH JTUH3bI, BAXKHO 0OpaTHTh BHHU-
MaHHe y4yaulMxcs Ha TO, YTO YKa3aHHOE OTKIIOHEHHUE sydeii cobuparomeit THH30H
MMeeT MECTO BCEraa NMpu J1060M yIiie MafieHHUd ayya Ha JIMH3Y. DTO YTBEpKICHHE
NOATBEPXKAAETCA ONBITOM, B KOTOPOM CBETALLAACA TOYKA MEPEMEILAETCs BROJb
TJIaBHOH ONTHHECKOH OCH MO HanpaBiIeHHIO K nuH3e. ONHCAaHHBIE 3A€Ch OMBITHI
€CTECTBEHHBIM 06pa30M NOABOAAT yUALLHUXCA K MOHATHAM [T1aBHOTO ghoKyca u go-
KYCHO20 paACCMOANUA IVH3BL.

Paccrosinue OT ONTHYECKOrO LEHTPa JIMH3bI 10 €€ IV1aBHOro (hoKyca Ha3bIBaOT
¢okycHbIM paccTostHHEM NHH3bI. OG03Ha4aloT ero GykBoii F, kak 1 cam ¢okyc.

Jlanee noACHAETCA XOA CBETOBBIX NyYKOB YEPE3 PacCEHBAIONLYIO THH3Y. AHa-
JIOTHYHBIM 06pa3oM paccMaTpHBAeTCs BOMPOC O ASHCTBUH M [TapaMeTpax pacceH-
BatoiLeit muH3kL. Jlerko y6eauThes, 4To HE3aBUCHMO OT PACIONIOKEHHS CBETALIEH-
€5 TOYKH MO OTHOLIEHHIO K ABOSKOBOrHYTOH JIHH3€, MOCNEHAA Beeraa GopMupyer
TONBKO PacXOAALIMICA Myuok cBera. HeTpymHo y6eanTbCs Takke, YTO yron pa-
CTBOpa C(OPMHPOBAHHOTO BOI'HYTOH JIMH3OM Iy4yka CBETAa BCEIAa OKa3bIBaeTCA
Gonblue yrma pacTBOpa nyyka, majamowmero Ha nuH3y. MIMeHHO moaToMy pac-
CMaTpHBaEMas JIHH3a H Ha3bIBAETCA PaCCENBaIOILCH.

OCHOBBIBAACh Ha IKCHEPUMEHTANIBHBIX JAHHBIX, MOXXHO C/Ie/1aTh BLIBOA: gho-
Kyc pacceusaoueil 1UH3b MHUMDbLIL.

Bonpocs! yuamumes:

— IMouemy doxyc paccensaroliieii TMH3bI Ka3bIBaETCd MHUMBIM?

— YeM oriuaercs aeicTBUTENLHOE H300paKEHHE TOUKH OT MHUMOT0?

— ITo xakoMy nInDH3HaKY MOXHO y3HaTb: COOMpaloILas 3Ta IMH3a WK paccenBa-

10113, €CNIM CYOUThb TONbKO Mo (hopme?

0O606111as pe3ynsTaThl NPHBEACHHBIX BILLE ONBITOB, LieJ1ec000pa3HO 06paTHTH
BHUMaHHE y4alluXcs Ha TO, YTO AeiicTBHE TMH3 Pa3nuyHOi kKoHHUrypauuu (nioc-
KOBBINYKJas, MIOCKOBOTHYTas1, BOTHYTOBBINYK/Ias U T./1.) B KOHEYHOM cueTe, ObIBa-
et nubo cobuparomnM, 1M60 paccenBaroluM. Ecau cpeuss 4acTh IMH3BI TOJILE,
4eM ee Kpas, To inH3a Oyner coOuparolLei, a eciii Ha0GopOT, TO — pacCeHBalOILEH.

[Tocne neMoHCTpanMy XoAa Tyyeil Yepes BhIMYKIbIE H HEPE3 BOTHYTEIC JIMH3bI
MOXHO rpapH4eCKH 10Ka3aTh OCHOBHBIE MAPAMETPHI JIHH3:

- OTITHYECKHUI UCHTP JIMH3BI;

- ONTHYECKHE OCH JIMH3bI U IVIABHYIO ONTHYECKYIO OCh JIMH3bI;

- rnaBHbIe HOKYCHI JIMH3bI (ICHCTBUTENBHBIC H MHUMBIC) H POKATILHYIO
TUIOCKOCTbD.

Kpome dokycHoro paccrosiHus F, TMH3BI 4acTO XapaKTEPHU3YIOT ONTHYECKO#
cunoit (D)

D=—
F
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[pu 3TOM F 00s13aTENBHO BBIPAXKAIOT B METpaX. ONTHYECKYIO CHITY H3MEPAIOT B
UOMTPUAX:
1 pomp=1wm".
T.e. | anTp — 3TO ONTHYECKas CHJIA TMH3bI C POKYCHBIM paccTosHHEM F =1 M.
Ontrueckas cuia cobupatowiux aun3 D > 0, T.k. F > 0. [ljna pacceusaromux
auu3 D <0, Tk F<0.
TMpakTHyecknii MHTEPEC MPENCTABAAET Cyyail HecKonbKMX Gnu3kopacnono-

XEHHBIX JMH3. B 3TOM ciiyyae onTHueckas CHi1a CHCTEMBI TMH3 paBHa cyMMme (00s-
3aTe/IbHO C YUETOM 3HAKA) ONTHYECKHX CHII OTHENBHBIX JIHH3!

Dy =D, +D,+ ..
JlokazaTenbeTBO 3TOrO (hakTa BHIXOAUT 3a paMKH NporpaMMe! 9 kiacca. OxHa-
KO YYHMTENb JIETKO MOXET [0Ka3aTh CNPaBEeLIHBOCTb ITOH (GopMysbl, noxobpas
coOHpaloLLyO U PACCEHBAIOLLYO THH3BI C IPAKTHYECKH OAWHAKOBBIMH I10 BEIHYH-
He onTHuecKUMH cuitaMu. CIoXHUB UX BMECTC, MbI IMOJIY4YHM B pe3ynb'ra1'e 061:[‘-[-

HOE MJIOCKOC CTEK/10: HUKAKOr0 YBESTHYEHHA U YMEHBIICHHA PacCMaTpUBaeMOTro
npeamMera Habnoaarbes He 6yner.

111. 3akpensienue u3yueHHOro
IMoueMy BINYKYIO TMH3Y Ha3bLIBaKOT coOUpaloLLeit?
— [Nouemy BOrHyTY}0 IMH3Y Ha3bIBAtOT paccenBarolei?
TMoyemy B CONHEUHBIH IETHUH JE€Hb HENB3A MOIUBATH LBETHI B cany?
CkneuB 1Ba BBIMYKNBIX CTEKIA OT YaCOB, MOXXHO MOMY4YHTh BO3AYILHYIO Bbl-
nykiy:o nuH3y. Ecnu Takyto nuH3y noMectuTs B BoAy, TO OyaeT M oHa cobu-
patolueit nuH30#?
JloMamHee 3aqaHne

1. §34; .

2. BbINonHUTL 3KCMepUMEHTANBHOE 3a/laHKeE;

3. 3apauu 141-144,

Ypok 42
JlabopatopHas paGora 7
«H3mepeHne (poOKyCHOro pacCTOSTHHA H ONTHYECKO# CHJIBI JIHH3BI»

Llenu ypoka:

Onpenenenne GoKycCHOro pacCTOSHUS M ONTHYECKOH CHIIbI IHH3bI; HOPMHUPO-
BAHHE MPAKTHYECKHUX HABBIKOB U YMEHMIA.
Obopyodosanue:

Cobupatolias (ABOSKOBBIMYKIIas) NTHH3a, IKPaH, JIMHeHKa.

Xoza ypoka
Yka3zauus K paéore
1. Pacnonoxus AMH3y MEX1y OKHOM H 9KPaHOM, TMOJYUHTE Ha IKpaHe pe3koe
n306paxkeHne kakoro-HMOyAb yJaneHHOro mpeamera (3JaHHA 3a OKHOM, [JepeBa

WIIH, B KpaliHEM Clly4ae, OKHa KaOHMHETa WK HaXoALIEeHCs KaK MOXKHO JaJibliie OT
Bac OCBCTHTENbHOI 1aMMbl).
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2. 3mepbTe pacCTOSIHHE OT JIHH3bI 0 MOMYYEHHOTO H306paxeHus. ITo H eCThb
(npubnusntensro) dokycHoe paccroanue F nuu3bl. Bripasute nomyueHHbiil pe-
3yAbTaT B CAHTHMETPaX U METpaXx.

3. Paccuuraiite ontrueckyio cuty D nun3sl. B kakux eanHuuax oHa uaMepsierca?

JlomauiHee 3axanue
IHCLMEHHO OLIEHHTE, YeMy Hay4YMIIUCh NIPH BEINOIHEHUH NabopaTopHoii paGo-
Thl. B cnyuae HeobxoaumocT 3aBepiunTe odopmieHue oTyeTa no pabore.

Ypox 43
ITocTpoenne n3obpaxennii, 1aBaeMbIX JHH3OH

Lens ypoxa:
ChopMHpOBaATH MPAKTHYECKHE YMEHUA IPUMEHATb 3HaHUA O CBOHCTBAX JIMH3

IUTS HAXOXKAEHUA 300paXkeHH# rpadUIEecKHM METOIOM.

Xon ypoka

I. IToeTopenue. Iposepka 3nannii

C uenblo NOBTOPEHHs MPOMACHHOIO, a TAKKE NPOBEPKH IMyOMHBI YCBOCHHA
3HaHMi y4alMMKCA, B Hayajle ypoka uenecoobpa3Ho npoBecTd (PppOHTANbHBIH
OIPOC M0 H3YYCHHOH TEMeE:

— Yro Takoe nun3a? Kakossl ee cBoiicTBa?

— Yro Ha3bIBAaETCA IN1aBHOK ONTHYECKOH OCBIO JIMH3bI?
Kaky1o Touky Ha3sIBaoT hOKYCOM JIMH3bI?
— Yro Takoe GoKycHOe pacCTOAHHE THH3bI?
Kak 1o BHeLIHeMy BHAY JIMH3 MOXHO Y3HaTb, Y Kakoii H3 HHX Kopoye (oKyc-
HOe paccTosHue?
— Yto Ha3BIBAIOT ONTHYECKOMN CHIOH HH3bI?
B kakoMm cityuae onTHYecKas CHIa IMH3bI I0JIOKHTENbHA, 8 B KAKOM — OTPH-
uarenbHa?
B kaKkux eqMHMLAX H3MEPSAETCA ONTHYECKas CHIIA JIMH3bI?

II. M3yueHne HOBOro MaTepHaJia

H3yueHune Bompoca o mosyueHun n300paxeHns cBETAIICHCS TOYKH Npeanara-
€M Ha4yaTb C MOCTAHOBKM JIEMOHCTPALIHOHHOIO dkcnepumenTa. Ha skpane otyer-
JIHBO BHAHO, YTO My4OK, CHOPMHPOBAHHBIH IKH30#, TPAHCHOPMHPYETCS H3 CXOA-
Hierocs B pacxoAsuinics. B Mecte Han6ombLIETO CY)KEHHSA NPETOMIEHHOIO JIHH-
30#f my4ka H 0OHapy>KHBaeTcst N300paXkeHHE CBETALLEHCA TOUKH.

Janee ¢ yuaupmucs o6cyxaaercs BONpocC 0 TOM, Kak U3MEHSAETCS NONOKEHHE
n300paXkeHHs CBETALIEHCA TOUKH IIPH €€ CMELLEHHH OTHOCHTENBHO I1aBHOI ONTH-
4ecKoit 0cH. JIns 3TOro BHayasie CBETALIAACA TOUKA NIEPEMEILAETCA U3 «OeCKOHEeY-
HOCTH» BAOJIb ITIaBHOH ONTHYECKOH OCH IO HaNPaBJIECHHIO K LIEHTPY JIHH3bI H TI0Ka-
3bIBAETCA, KaK MPH ITOM U3MEHSCTCH TIONIOKEHHE U300paXKeHUs, B KAKHX ClTyqasax
OHO Oy/eT AeCTBUTENBHBIM, @ B KAKMX — MHUMBIM.

3aTeM AEMOHCTPHpYETCH, Kyla cMellaeTcs H306paKeHHe, EClIM CBETALLAACS
TOYKa pacrnonaraeTcs Bbllue (HHXe) NIaBHOH ONTHYECKOH OCH.

U3 onHcaHHbIX ONBITOB CAEAYET, YTO NO Mepe NMPHOIMKEHHS CBETALICHCSA TOY-
KH K GOKYyCY NTHH3bI pacCTOSHHE OT H300paXkeHus 0 JIMH3bI yBETHYMBAETCA. Yya-
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uMecs y6exaaloTcs B TOM, YTO W300pakeHHe CBeTsIelics ToukH OyneT nercTBU-
TENBHBIM B TEX Cy4asx, KOT/la 3Ta Touka GyfeT pacnonoxeHa nepel GoKycom JHH-
361, Ec/iu cBETALIAACA TOYKa HAXOAUTCA MEXAY HOKYCOM M IMH30MH, TO ee U300pa-
xeHue OyeT MHHUMBIM, TaK KaK B 3TOM CITy4ae MCXOAALIMH U3 CBETALIENCS TOUKH
IIyYOK CBETa He NpeodpasyeTcs NHH30H B CXOMALLMHCS.
AHAJIOrHYHO JEMOHCTPHUPYIOTCS OMBITHI 1O MOTYYEHHIO H300paXKeHNs CBETA-
WICHCH TOYKH C MOMOLIBIO pacceuBatolledf MMH3bl. Ha 0CHOBaHHM 3THX ONBITOB
JIerko y0enuThes, YTO paccenBaroLias JIMH3a JaeT TOAbKO MHHMOE H300paXkeHHe.
JleMOHCTpaLIMOHHBIE IKCTIEPHMEHTBHI 3aBEPLLIAIOTCS BhIBOAAMH:
a) To4euHbIH 06BEKT M €ro H306paXkeHHe BCErIa 1eXaT Ha OJIHON ONITHYECKON OCH;
6) nyy, nagawIKUii Ha JMH3Y NapaJUIeNbHO ONTHYECKOH OCH, NOCIE IpeomIe-
HHS Yepe3 JIMH3Y MPOXOAUT depe3 (OKyc, COOTBETCTBYIOLIMIL 3TOM ocH;

B) JIy4, IPOXOAsAIIMH Yepe3 (okyc 10 cobuparoileH AHH3bI, I10C/E TMH3bI pac-
NPOCTPaHAETCA MapalieNabHO OCH, COOTBETCTBYIOMIEH 3TOMY (okycCy;

r) Tyd, napannenbHblii OTHYECKOI OCH, NIepeceKaeTCs C Heil nocne npenoMiaeHUs
B OKANBHOM MIOCKOCTH.

PykoBoACTBYACH BbIIIEH3IOKEHHBIMH BBIBOJAMH, YUHTENb OOBICHACT yYatmMmes yc-
TIOBHSI, NPH KOTOPBIX BOSHHKAET TO WITH HHOE U300paXkeHHe, U CBOMCTBA KaXKIA0T0 U3 HUX
(3mechb d — paccTosHHE MpeAMETa 10 JIHH3bI; F — HOKYCHOE PacCTOSHHE JIHH3BI).

Hpeomem naxooumces 3a 06otinvim oxycnsim paccmosanuem nunsvl: d > 2F

Jlnnza maeT yMmeHblUeHHOE, MepeBepHYTOe, AeHCTBHTENbHOE H306paxKeHHce
TpEAMETa, JieXalllee Mo APYrylo CTOPOHY OT JIMH3bI MEXIY €€ POKyCOM H JBOH-
HbIM hoxycoM (cM. puc. 182).

ITpeomem naxooumcs na oeotinom gpoxycrom paccmosnuem aunsot: d = 2F.,
Jlun3a aaeT paBHoOe, IEPEBEPHYTOE, ACHCTBHTENLHOE M300PaXEHHC IPEAMETA, JIexKa-
111€€ M0 APYTYIO CTOPOHY OT JIMH3bI Ha IBOAHOM (POKYCHOM paccTosHHH (puc. 183).

IIpeomem naxodumca mexcdy oxycom nunsnt u ee déoinvim goxycom: F <d < 2F

JIuH3a JnaeT yBEMMUCHHOE, MEPEBEPHYTOE, ACHCTBUTENbHOE H306paKeHHe
NpEAMETa, PAcroIOKCHHOE MO APYTYIO CTOPOHY OT JIMH3bI 32 ABOHHBIM (POKYCHBIM
paccTosHueM (cM. puc. 184).

IIpeomem nomewien 6 pokyc nunzwi: d =F.
W3obpaxkeHue npeamera GyaeT pasMbIThIM (cM. puc. 185).

IIpeomem naxooumca mexcoy nunszoii u ee gpoxycom: d <F.
W3obpaxkeHne npeaMeTa yBenTUueHHOE, MHUMOE, NIPAMOE U PACNOIOKEHO O
TY K€ CTOPOHY OT JIMH3bl, YTO U npeaMeT (cM. puc. 186).

1 \

l 2F

WV WV

Puc. 182 Puc. 183
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Puc. 186

Puc. 187 /\

PaccMmarpuBas usobpadsicenus, oasaemote pacceusaiowieir aumsoii (puc. 187),
JIeJ1a€TCS BbIBO/, YTO JIMH3a HE JAaeT ACHCTBHTENbHBIX M300paXKeHHH, T.K. JyuH,
npoLIeIIHeE CKBO3b HEE, PACXOMATCA: NPH BCEX MOJIOKEHUAX NPEAMETA JIMH3A JaeT
YMEHbIUEHHOE, MHUMOE, NpAMoe N300pakeHHe, aexanliee Mo Ty e CTOPOHY OT

JIHH3BI, YTO H NPEAMCT.

IT1. Pewtenne 3aga4

Jna 3akpensexus u 6onee nryGokoro ycBo-
€HUs MaTepHraa KOHeLl YPOKa XeJaTeNbHO 10-
CBATHTb PELLECHHIO 3a/1a4 N0 U3YYECHHOMH TeME:

3adaua 1

C nomomipio JIMH3BI KA 3KpaHe MOAY4eHO
1300paxKeH1e naMeHu cBedn. I3MeHuTCA iy,
H KaK, 3TO H300paXkeHHE, eCJIH IOJIOBHHY JIHH-
3bl 3aKPLITh HEMPO3PAYHbIM IKpaHOM?

3adaua 2

Ha puc. 188 noka3ans! rmaBHas onTH4ec-
Kag ocb MM nuu3ml, npeamer AB u ero u3o00-
paxenne A B . Onpenenure rpapuyeckH mo-
JIO)KEHHE OTITHYECKOro UEeHTpa U (OKYycoB
JIMH3BIL.

3adaua 3

Onpeaenute nocTpoeHneM nonoxeHue Go-
KYCOB JIHH3bI, €CJTH 3a/1aHa [TIaBHas ONTHYEeCKas
0Cb U XO/1 TPOH3BOJILHOTO Jyya (puc. 189).

Puc. 188

Puc. 189
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JlomawiHee 3ajaHue
1. §35;
2. 3anauu 147, 148.

Ypok 44
PeuieHne 3a1a4 Ha IOCTPOEHHE H300PAKEHUH,
MOJIy4eHHBIX NIPH NOMOLIH JIMH3

Lensw ypoka:
HayunTb yyammxcs CTpOMTS X0/ Jiydeil B IMH3aX, TPOM3BOAHTH aHANIH3 1300-
paxccHMi, NONYUYEHHbBIX C TTOMOLLBIO JINH3.

Xon ypoka

VCBOEGHHIO ¥ 3aKpEMIEHUIO 3HAHUH, YMEHMH M HaBbIKOB NMOCTPOEHHA U306pa-
KeHU#, AaBacMbIX JIMH3aMH NoMoraeT moabop MHTEPECHBIX 3aJay Pa3IUYHOro
Tuna. Huxe npuBOAKTCA NPUMEPHBIH CTMCOK 3a1a4, U3 KOTOPBIX YYUTENb MOXKET
BbIOpaTh T€, KOTOPbIE OH CYUTAET HEOOXOAUMBIMHU s JAHHOTO YPOKa.

3aoaua 1

Onpeaenute NOCTPOEHHEM, F€ HAXOAUTCA ONTHYECKHI LIEHTP TOHKOH JIMH3b! H
ec dokycnl, ccu MM — rnaBHas ONTHYECKAs OCH JIMH3bI, A — CBETALIAACA TOUKA, 4| —
ee uzobpaxerue (puc. 190). Onpenenure TakKe THN THH3bI U THN H300pakeHHs.

3aoaua 2

Hanbi TOuKH A 1 A| HA OCH JIMH3bI HEU3BECTHOMH (GopMbl (puc. 191). Onpencin-
Te BU/ JIMH3bI (coOUparowas unu paccensatoluas). Ilocrpoiite GoKychb! TUH3BI.

3aoaua 3

Mocrpoitte n3o6paxeHuc HaknoOHHOI cTpenku AB (puc. 192), npoxoasuleii ye-
pe3 dokyc codupatolieit JIMH3bI.

A%
M3 —3¢ M
ol y A
M M

Puc. 190 Puc. 191
B, A
> A !

B B

r A ;

4 &

Puc. 192 Puc. 193



Ypok 45. Jlabopamopras paboma 8 317

M

Puc. 194 Puc. 195

Pewenne: JlefictBuTenbHoe n3obpaxeHue orpeska AF U MHMMOe H300pase-
Hue oTpeska FB HaxoaaTcs No pasHsie CTOPOHB! OT IMH3K (puc. 193). O6e yacTu
H300paXKEHHA YXORAT HA OECKOHEYHOCTb. 3aMETHM TENEPb, YTO €CIH U3 10601
TOYKH CTPENIKH BHIXOAMT JIyH B HanparJeHUH JINHUH OT 4 K B, T nocne npenomrne-
HHS OT HAET 110 IPAMOii, npoxozsineit yepes Touky C napaunenbHO raBHOH ONTH-
4eCKOH OCH JIMH3bL. 3HAUMT, H300paXKeH s 6cex TOHEK CTPENIKH JIeXKaT Ha ITOMH nps-
Mo#i. JlanbHelne NOCTPOEHUS yiKe HE CIIOXKHBL.

3adaua 3

Ha puc. 194 nokasan Xoft Jiy4a OTHOCHTENLHO FJIABHOM ONMTHYECKOH OCH TOH-
Koi nun3el MM. Onpenenure nonoxeHue NHH3bI U ee HOKyCoB.

3aoaua 4

Ha puc. 195 noxasaHo nonoxenue npeaMera AB u ero usobpaxenus 4 B,.
Haiinute nocTpocHHEM NONOKEHHE NTHH3bI M PacnonoxeHHe ee GOKycoB.

3aoaua 5

I'ne Ha onTHYeckoi ocH cobuparollei THH3b! JODKEH HaXOAUTCA TOYCUHbIH
HCTOMHHK CBETa, YTOObI U3 OIHOH TOUKH NPOCTPAHCTBA HEMB3SA ObII0 OHOBPEMEH-
HO YBHJIETh HCTOYHHK M ero u3obpaxeHue?

3aoaua 6

Tpu cBETALIMECS TOYKH, HAXOAAUHMECS 110 OIHY CTOPOHY AIMH3bI, PACI10J0XKEHI
BIOJIb OAHOW MPAMOH, NPHYEM HH OHA U3 TOYEK HE JIEKHT B (OKaNbHOH MIIOCKO-
CTH JIMH3bl. ByRyT nn H300pakeHHs 3THX TOYEK B JIMH3E TOXKE PACNOIOKEHbI BAOIb
onuoli npsamoi? ObocHyi#iTe cBoii OTBeT.
Jlomaumnee 3axaune

1. TTosroputs §35;

2. 3apaun JI-1598, JI-1602.

Ypok 45
JlaGopaTopnas paGora 8
«IToayuyenne H300pazxkeHHs NPH NOMOLIH JHH3BI»

Llens ypoka:

OKCNCPHMEHTANBHO HAyYMTECA NOAY4arh M300paKEHHs, AaBACMbIE JIHH3O0M,
onpenensTh GoKycCHOE pacCTOAHUE M ONITHYECKYHO CHITY JIMH3bL. DOpMHpPOBATD 3K-
CMIEPUMEHTANLHBIE YMEHHs U HABBIKH.

Obopyoosanue:

Hcrounuk NHUTAHHA, coﬁnpaxoman JIHH3a, J1aMNa C KOJINMAa4YKOM Ha IMOACTABKC,
KIIIO4, 3KpaH, U3MCPHTENIbHAA JIEHTA, COEAHHHUTENbHBIC IIPOBOAR.
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Xozn ypoka

Yka3zaxus K pabote

1. U3mepbTe hokycHoe paccTosHue F THH3BI, MOCIIE 4ero paccuMTaiTe yIBOeH-
Hoe pokycHoe paccTosHue 2F. Pesynsratel M3MepeHuii 1 BbIYHCIIEHHUH 3aHe-
CHTE B TETPapb.

2. Cofepure 31eKTPHYECKYIO LieNb W3 JIAMIIBI, KJ1I0Ya ¥ MCTOYHHUKA MUTaHHA.
[loMecTHB THH3Y Ha CEPEANHY CTOJIA, PAaCIIOOKHUTE JIaMITy Ha TAKOM PaccTo-
sHuu d ot Hee, KoTopoe npeBkiano 6s1 dpokycHoe bonee ueM B 2 pa3a (d >
2F). TlepeMewtas 5KpaH, NOy4YHTE HAa HEM pasHOE H306paxeHHe KOHTYpoB
TIpope3H, MMeloLLekcs B Koamauke jammbl. M3Mepsre pacctosHue f ot nuH3bI
110 n306paxeHus.

3. PacrionoxuTe namny Ha TakoM paccTosHu# d OT JIMH3BL, YTOOBI F < d < 2F.
CHoBa Nnoy4uTe Ha 3KpaHe pa3HYHble H306paXKeHHs! KOHTYPOB NPOPE3H B
Kkonmnayke naMnel. i3MephTe HoBoe paccTosHue fOT IHH3BI 10 H300pakeHus.

4. 3anonHuTe TabauLy:

XapaKTep
Ne F,em d, cm fiem u3obpanenns

Jdomamnxee 3axanue
ITncbMeHHO OLEHHTE, YEMY HAaYYHIIMCh NPH BBIMOIHEHHHU J1abopaTopHo# pabo-
Tbl. B ciiyqae neobxoanMocTy 3aBepuinte odopmieHHe oTyeTta no pabote.

Ypok 46
Ontuueckne npubopsl. Poroannapar

Henu ypoka:

[TokaszaTe yuammmcs, KakuM oOpa3oM HCCIeXOBaHME ONTHYECKHX ABIEHHH
CnocoOCTBOBANO Pa3BUTHIO YMEHHIA YIIPABAATH XOAOM CBETOBBIX JIy4eil H KOHCT-
PYHPOBaHHIO PA3IHYHBIX ONTHYECKHUX NPUOOPOB. BhIABUTL 0cOBGEHHOCTH 3peHus
YesIoBeKa.

Obopydoeanue (0na KpamkospemenHol nabopamopHuoli paGomaui);
Inockoe 3epkano, nuueiika, GymaxHas TpyOka anuHoi 20 cM.

Xon ypoka

L. TlosTOopenue. IIpoBepka noMaLIHero 3aaauus

—~ OT yero 3aBHCHT XapaKTep H300paXeHUA, AaBAEMOTro COGHparoLLeH IMH30MH?

— Kakum sBnsercsa u3o6paxkeHue npeaMera, pacroioXeHHOTO 3a JBOAHBIM
dbokycoM cobupatoweii nuH3b? PaccenBatouleit AMH3bI?

- Kaxnm ssasercs nsobpaxeHue mpeaMeTa, HaXOAAETrocst MeXxay hoKycoM 1
ABOHHBIM (QOKYCOM cobupaloLLeit TMH3bI?

— Kaxum ssasercs nzobpaxkeHune npeamera, pacloJokeHHOTO Mexy coOupa-
1oLLeH AMH30# U ee Hokycom?
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— TI'ne nomkeH HaXoAMTCs MpeaMET, YTOOB! €ro H30GpaxeHue B cOOMpaloLLeil
JIMH3€ GbUIO PaBHBIM CaMOMY NpeaMeTy?
— Kakum sBnsercs nsobpaxeHue npeamera, 1aBacMoe PacceUBaloLIeH JINH30i?

I1. KpaTkoBpemennas Jaboparopaas pabora «OcoGeHROCTH 3peHHs Hejl0BeKa»

1. [oBepHHTECH JIMLOM K CBETY U OCMOTPHUTE B 3ePKalio Ha CBO# 3payoK.

2. OTBepHHTECH OT CBETA H ONATH MOCMOTPHTE Ha CBOH 3payoK B 3epkaje. Uto
BbI HaOmoaanu? O6sACHUTE HabMIOAaEMOE SBIICHHE.

3. 3akpoiiTe I1a3 Ha HECKOJILKO CEKYHJI. 3aTEM NOBEPHHUTECH JIMLIOM K CBETY U
OTKpoiiTe rmas3a, rMsas B 3epkano. Yro npomcxoaut co 3patkom? [Touemy?

4. JlepxuTe THHEHKY Nepen Ia3aMu Ha paccToaHuu okono 30 cm. CMoTpute
MMMO JIMHEAKH Ha NPOTHBOMONOXHYO cTeHY. XOpOLLO JIK BUAHBI LUMGPbI HA
wkane auneiiku? Janee mocMoTpuTe Ha MHHekKy. Kak Teneps BUAHBI ung-
pbi? A XOpOLLIO JTH BHHA NPOTHBOMNOJIOXKHAS CTEHA?

5. BeiGepuTe Ha MPOTHBONOJNOXKHOMN CTEHE KaKyl0-HUOYb oTMeTKY. He nBuras
TONOBO#, BBINOHHTE CIICAYIOLIHE 3aJaHHA:

a) Haiinute oTMeTKy nmpaBbIM [71a30M (/1€BBIH 17133 3aKPBIT). 3aMEThTE,
KaKy0 4acTh CT€HB! BBl BUANTE. DTO — NMOJIE 3pEHHA NPABOTO [71asa.
6) Onpenenute none 3peHus aeBoro rnasza. CoOBNAAaoT JIM N0 3peHUs

TIPABOTO H JIEBOTO IMa3?
B) [TocmMoTpuTe Ha oTMETKY ABYMs Inasamu. Hackonbko yBennunnach
BUAUMas obnactb?

6. Caenaiire OymaxcHy1o TpyOKy annHoit oxono 20 cM. [TocMoTpuTe Ha BbiO-
paHHyI0 OTMETKY uepe3 TpyOky. Kak usmeHwnocs nose 3pexus?

7. [lepxa B BEITAHYTOH PyKe KOIMAYyoK OT PYUKH, 3aKpOiTE OAHH I1a3 M NONpo-
GyiiTe nonactb py4koii B konmavok. Jlerko 5 370 caenars? Ilonpo6yiite
BLINOJIHUTD TOT XK€ ONBIT C OGOMMH OTKPBITHIMU IJ1a3aMH. YAanoch JIH BaM
370 caenars?

8. Caenaiite BbiBOA O 3HAYECHUH 3PEHHUA ABYMS IT1a3aMH.

IIL. M3yueHHe HOBOrO MaTepHaJia

Bce ontuyeckne nproops! MOXHO pa3feMTh Ha ABE FPYMbL:

a) npuGOopsl, MPU OMOLIM KOTOPBIX MOAYUAIOT ONTHYECKHE H300paKeHHS Ha
JkpaHe (MPoeKLHOHHEIE annapaThl, GOTOaNNnaparsl, KHHOANMapars! ¥ Ap.);

6) npubopbl, KOTOphIE ACHCTBYIOT TONBKO COBMECTHO C YEJIOBEYECKHM MJ1a30M
¥ He o6pasyioT u306paxkeHHi Ha 3KpaHe (Jiyna, MHKPOCKON H pa3fHyHbIe nNpHGo-
Pbl TEIECKONUUECKOH cHCcTeMbl). Takne NpuGOphl Ha3bIBAIOT 6U3YATbHBIMU.

Potoannapar

®dororpadus 6bina n3odperena B 30-x rogax XIX Beka u npouina goarui nyTse
passutni. CoBpemenHas dororpadus, crasuas ManodopMaTHOH, MOMEHTANb-
HOI, UBETHOM, CTEPEOCKONMMYECKOl, Halla WHpovaiilnee NPUMEHEHHE BO BCEX
obnacrax Haweil xu3Hu. Benuka ee pons B uccnegoBanuy npuposbl. Pororpadus
MO3BOJIAET PaCCMaTPHUBATh Pa3fIM4HBIE OOBEKTHI (0T MHKPOCKOMHYECKHX JO KOC-
MHYECKHX), HEBUAHMBIE H3Ty4eHHUA U T.. BceM H3BECTHO 3HaYEHHE XYN0KECTBEH-
Ho#t ¢oTorpadun, IeTHILIEM KOTOPO#i ABIAETCA KHHO.

OcHOBHbIMH YacTAMH (oToanMapara SBIAIOTCA HENMPO3payHas kaMepa U CUc-
TEMa JIMH3, Ha3biBacMas oObekTHBOM. [IpocTeitnii 06bEKTHB NPEACTABNISET CO-
6oii onny coGupatontyto uH3y. OGBeKTHB cO3AaeT BONN3H 3aiHEH CTECHKH KaMephbl
ZNeHCTBUTENBHOE NepeBepHyToe H3oOpaxkenue dpotorpadrpyeMoro npeamera. B
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GONBUIMHCTBE CIy4aeB NPEAMET HAXOAMTCA HA PACCTOAHHH, Gonbuiem ABOHHOTO
doxycHoro, nosTomy H306paxkeHHe MOMy4aeTcA yMEHbLIEHHbIM. B ToM MecTe, rae
nonyyaerca H3o0paxeHHe, nomewmaercss GoronneHka i GoTomnIacTuHka, no-
KpbITasl CJIOEM CBETOUYBCTBHTENILHOTO BeLIeCTBa — HOTOIMYBCHEN.

dororpadupyembie NPEAMETH! MOIYT HAXOAUTHCS Ha Pa3HbIX PACCTOSHUAX OT
anmnapara, C/lef0BaTe/1IbHO, PACCTONHHE MEXAY OObEKTHBOM H NIEHKOH Takoke He-
006XOIMMO U3MCHATD, YTO OCYLIECTBIIETCA OOBIYHO EpeMeELIiEHHEM OObEKTHBA.

CaeToBas JHeprus, Monajaaoilas Ha CBETOYyBCTBUTENbHBIH CIOH, RO3HpYyeTCs
dororpadmuecknum 3arBOPOM, KOTOPBIH Z1a€T AOCTYN CBETY JIMILb HA ONPEAENEH-
HOE BpeMs — BpeMS KCIO3ULHH. BpeMs 3KCHO3HLMH 3aBUCHT OT YyBCTBHTENIBHO-
cTH HOTOIMYIIBCHH M OT OCBELICHHOCTH IUIEHKH, KOTOPas 3aBHCHT, B YaCTHOCTH,
ot auametpa obbexTHBa. [lnamerp AeHcTByIoOLEH YacTH 0OBLEKTHBA MOXHO Me-
HATb C NOMOLLLIO AHadParMbl H 3TUM PETYTHPOBAaTb OCBEUIEHHOCTL OTONJIEHKH.

Ho anagparma urpaer ewe u apyryio posib. YMeHbluas oTeepcTHe auadpar-
Mbl, MOXKHO AOOHTBCS TOTO, YTO H300paykeHHe NPEAMETOB, HAXOMILLMXCS Ha pa3-
JHYHBIX PaCCTOAHMAX OT ammapara, 6ynyT nocratouHo yetkHmu. Bospacter, kak
rOBOPAT, FYOHHA PE3KOCTH.

TIpoexuHonHbIE ANNAPATHI

C noMoLIBIO NPOEKLIMOHHBIX aNTapaTos Ha IKPaHe NoTy4aloT AeHCTBHTEABHOE
yBeNMUeHHOE H306paXkeHHe PUCYHKOB, uepTexeH, dororpaduii u T.n.

[MpoexkTHpoBaHKe NPO3padyHbIX 00BHEKTOB (AMaHITEMOB, AHANO3UTHBOB) Ha3bl-
BacTCA AMANPOEKLHEH, HEMPO3payHbIX 00bEKTOB (PUCYHKOB, PoTorpadui, yepte-
Keh) — JNUNpoeKLMe.

Cnenyet nonpoOHO OCTaHOBHTHCA Ha POJH Kondencopa (KopoTko(OKyCHOMH
nuH3b1). Ponb KOHAEHCOPA 3aKITIOHAETCS B CO3AAHHHU Ha YKpaHe pABHOMEPHO OCBe-
ILEHHOTO NOJIsA, NO3BOJIAIOLIEr0 NOMYYHTh H300paXeHHe IHaNo3uTHBA Oe3 ucka-
XEHHS KOHTPACTHOCTH €ro 4acreii.

Jlyna

Jlynoii Ha3bIBaeTCA ABOSKOBBINYKIIAS JIMH33 C HEOONbLIMM QOKYCHBLIM PaccTosi-
HueM (ot 10 no 1 cm). Jlyna ssasercs npocreiiliuM npu6opoM, No3BossoLHUM
YBENHYHUTD YIOJ 3pEHHA.

Hain rna3 BUAUT TONBKO T€ MpeaMeThl, H300paKEHHE KOTOPBIX MOMY4aeTCA Ha
ceruarke. Yem Gosblie H3o0paxkeHHe NPEAMETa HAa y4acTKe WM YeM noj 6onb-
LLIMM YITIOM 3PEHUA Mbi PACCMATPHBAEM ITOT NIPEIMET, TEM OTYETIHBEE €0 pa3/iu-
YaeM. MHOrHe npeAMEeTbl Malibl U BUAHBI C PACCTOAHHA HaUTyULIEro 3peHus o
YT7I0M 3peHus, OTH3KNM K npeaenbHOMY. Jlyna yBenuIHBaeT yroln 3peHus, a Takxke
1 H306paxkcHIE MpeaMeTa Ha CeTYaTKe rnasa, Io3TOMY BHAMMBIE pa3Mepsbl Npen-
MCTa YBCIIHYEHLI 110 CPABHECHHIO C €10 ﬂeﬁCTBHTeJ'leblMH pa3MEpaMH.
Mukpockon

Jnis nonydeHuns GonbLIMX YIJIOBBbIX YBEJIHYEHHH (NOpAAKAa HECKOIBKO COT)
TIPUMECHAIOT MuKpockon. Ilpubop cOCTOMT U3 ABYX CHCTEM JIMH3: o6bekmusa
okyaapa. Ilpeamer pacrionaraeTcs HEMOCPEACTBEHHO 32 poKycoM oObeKTHBA, IPH
MOMOILIH KOTOPOTO AOCTHraeTcs AeHCTBUTENBHOE YBETUYEHHOE H300paXeHHe.

HeobxomuMo Moa4epkHyTs, YTO IPUHLIMI ACHCTBHA MHKPOCKONA CBOAMUTCA K
MOCJIEA0BAaTC/ILHOMY YBEIHUEHHIO YIJIa 3peHUs CHavasa 00bEeKTHBOM, a 3aTEM OKY-
SISAPOM.
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Teaeckonsi

Hasnauenue Teneckona — cobpaTh kKak MOXHO GOibLIE CBETA OT HCCIIEAYEMOFO
00BbCKTA M YBENNUYUTD CrO BUAUMBIE YITIOBBIE Pa3sMeEphl.

OcHOBHO# ONTHUECKOI YacTBIO TENECKONA CAYXKHT 06beKmug, KOTopsiii cobu-
PacT CBET M CO3AAET N306pakeHHE HCTOYHHKA.

Ecnu o06bextHB Teneckona npeacraBiaset coGoi JIMH3Y WM CHCTEMY JIHH3, TO
TEJICCKON Ha3bIBAKT peghpakmopom, a ecli BOTHYTOE 3epKano — TO peghnexmo-
pom.

Cobupaemas TeJIeCKONOM CBETOBas JHEPrUsA 3aBUCHT OT pa3MepoB 00bEKTHBA.
Yem 6onblue nuowaab ero OBEPXHOCTH, TeM Gonee cnabble cBeTALIHECT OOBEKTHI
MOxHO Habmozxars B Teneckon. M3obpaxenue HeGecHOro 00bekTa, MOCTPOEHHOE
06BbEKTHBOM, MOXHO NHOO paccMaTpHBaTh Yepes JIMH3Y, HA3LIBAEMYIO OKYIAPOM,
nunbo dororpaduposars.
1V. Pemenne 3aga4

Ecnu yualuecs xopoiuo ycBoOHIH W3yHaeMblii MaTepHalt, TO B CHILHOM Kilacce
MOXHO B KOHLIE YPOKa PELIUTb OAHY-ABE 3aa4H Ha ONTHYECKHE NpUOOPbI K ONTH-
4eCKHE CHCTEMBI.

3aoaua 1

YerpoiicTBo hoToannapara oueHb HAMOMUHAET YCTPOHCTBO rNa3a, 0AHAKO «Ha-
BOJKA Ha Pe3KOCTb» B GoTOANNapare M B 1J1a3y NPOUCXOAUT no-pasHomy. B uem
3aKJII04AETCA ITO pasnuyue?

3aoaua 2

KakoBa BhicoTa u300paxkeHHs ueloBeKa Ha TUIEHKE, €CIH POCT YeNoBeKa
1,8 a1, a cbemka npou3soanTcs ¢ paccroaus 3 .4? Cunraiite, 4T0 06HEKTHB MOKHO
paccMaTpHBaTh Kak OfHY coOHpaloLLyto JHH3Y ¢ HOKYCHBIM paccTosHrEM 50 v,

3aoaua 3

[Tpn kocmuyeckoit porochemke ¢ BbicoThl 100 kM HCMONL3YIOT OOBEKTHB €
dokycHbiM paccroannem 50 cum. KakoBbl pa3Mepbl MONYyYEHHOTO Ha (OTONICHKE
n306pakeHHs LIKOILHOTO ABOpa pasmepaMu 50x50 a?

Jdomawmnee 3ananue

1. §36;

2. BbInonHUTL SKCNEPHMEHTANLHOE 3a1aHHE;

3. 3apauu 145, 146.

Ypok 47
IpoBepounoe TecTupoBanue no teme «ONTHYECKHE ABJIEHUA»

Lens ypoka:
[TpoBepka 3HaHui U yMeHHIi yualunxcs no Teme «ONTHYECKHE ABIEHHS.

Xoa ypoka

1. TIpu kaKkuX yCOBHAX 32 HEMpPO3Pa4HBIM TENOM HaGNIONAETCA ONHA TEHb C
YETKUMM rpaHuuamu?

a) €CIIM CBET MIIET OT APKOro HCTOYHHKA JIIOOBIX pa3MepoB;

6) ecnu cBeT HAET OT €1a0Oro HCTOYHMKA JIIOOBIX Pa3MeEpOB;

12 B. A. Bonkos, 9 xn.
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B) €C/IM UCTOYHHK CBETA OIMH U MaJIbIX Pa3MEPOB;
T) eC/iv UCTOYHUK CBETa OUH, HO GOMBLUIMX Pa3MepoB.

2. Ha Bepuunie OcTaHKHHCKO#M TeneBU3HOHHOM baliHe B MocKkBe ropuT sipkas
JnekTpuyeckas namna. [loueMy cBeT OT Hee Henb3s yBHAETL BO BraausocToke
JlaXKe B camblil GONbILON TENECKON B COBEPLIEHHO ACHYIO noroay?

a) CBETOBbIE NIy4H MOA AEHCTBHEM CHIIBI TSXKECTH MOCTENCHHO MCKPHUBIAIOTCA

M NanatoT Ha 3emio;

6) cBeTOBbIE JIyUH NOZ AEHCTBHEM KOHBEKLIMH HOAHHMAIOTCA B BEPXHHE CIIOH

atmocdepsl;

B) U3-3a 1W1apooOpa3HOCTH 3eMu H IPAMONHHEHHOCTH pacnpOCTPAHEHHS CBETA,

T) cBeT Ha 60ABLLWIMX PACCTOSHUAX NOCTENEHHO TEPAET CBOIO YHEPTHIO;

Il) CBETOBOE H3/y4EHHE OYECHb HEJOJIFOBEYHO, OHO MCYE3aET PAHbIUE, YEM

npoiiaer Takoe 60bLIOE PACCTOSHHE.

3. KakoBa cKOpOCTb CBeTa B Bakyyme?

a) npumepso 300000 m/c;

6) npumepto 300000 kM/u;

8) npumeprHo 300000 xkm/MuH;

r) npumepHo 300000 km/c;

1) B BAKYYME CBET PacnpoCTPaHATLCA HE MOXKET.

4. Ha pucyske 196 npencrasie-

Hbl TIONCPEYHbIE CEYEHHS YEThIpEX
CTCKJIAHHBIX JHH3. Kakue u3 HHX
aBnsioTcsa codbuparownmu?
a) ToNbKO 1;
6) Toneko 1 1 2;
1 2 3 4

B) TOJIbKO 4;
Nnl,2u3;

n)3ud;

€) HY OZIHA M3 YeThbIpeX;
%) BCE uYeTbIpe.

Puc. 196

5. Jlyu cBeTa nagact Ha 3epkasnbHYIO MOBEPXHOCTb M OTpaxkaeTcs. Yron naze-
Hus 30°. KakoB yron oTpaxenus?

a) 120¢; 6) 90°;

B) 60°; r) 30°.

6. Jlunsa naet uzo6paxerne ConHua Ha pacctostHiuu 10 cM OT cBoero ontuyec-
KOO LIEHTPa Ha IMaBHoit onTHYeckoit ocu. Kakoeo ¢hokycHOe paccTosiHUE NHH3bI?

a)Scm; 6) 10 cM;

B) 20 cmMm; r) 6eCKOHEUHO BEHUKO.

7. Mexay 3n1eKTpUUYECKOit 1aMNoi U CTEHOH HaXxOAUTCS MAY, Ha CTCHE — Kpyr-
n1as TeHb OT MA4a. M3MEHUTCA M paainyC TEHH, €CIIM MAY NEPEMECTUTD OnHxe K
samiie?

a) He U3MEHUTCH,

6) yBenuuurcs;

B) YMEHbLUHTCH;

r) npy HeGONBIIOM NEPEMELLEHHHN YBEIHUHTCS, MTPH 6ONBILIOM — YMCHBLINTCS;

1) npy He6oNMbILIOM NepeMelLtleHHH YMEHBLIHUTCA, MPH 60/IbILIOM — YBETHUYHNTCS.
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8. OnTuueckas cuna rasa yenoseka 58 antp. Kakoeo ero dokycHoe paccrositue?
a) 58 m;

6) okonno 0,017 M;

B) okono 17 cm;

r) okono 1,7 Mm.

9. Kakoe n306paxceHue nomyvaercs Ha ceT4aTKe rna3a yenoseka?
a) IeACTBUTENBHOE NPAMOE;

6) MHMMOE npsAMOe;

B) ACHCTBUTENbHOE MEPEBEPHYTOE;

') MHHMOE NEPEBEPHYTOE;

I) Cpey OTBETOB a)-T) HET MPaBHIBLHOIO.

10. OTyero NpoMCXoaAT AyHHbIE 3aTMEHHUA?

a) mexxay JlyHoit v 3emaeit MHOTIA NPOXOAAT APYTHE MIAHETHI;

6) 370 pe3yabTaT NafeHMs TEHH OT KoMeTbl Ha Jlyny;

B) 3TO PE3yNbTaT NaJICHHUs TEHH OT 3eMin Ha JlyHy;

T) 3TO pe3y/bTaT OTKJIOHEHHSA COMHEYHBIX JyUCcH OT MPAMOHHEHHOTO Hanpas-
JICHUA NOA BNHUAHMEM NPUTAKEHHS 3eMITH.

11. Yenosek, cTrosBluIMi MPAMO Nepen 3epkaoM, NpubnuxkaeTcs K HEMy Ha
20 cM. Hackonbko OH NpHORH3HIICA K CBOEMY OTPaXXeHHIO?

a) Ha 20 cmM;

6) Ha 10 cM;

B) Ha 40 cM;

T') PacCTOAHHE 110 U300paXeHNs HE U3MEHHNIOCH.

12. Yron nageHus ny4a cBeTa Ha 3epkayio yBeauuuics Ha 5°. Kak nuamenuncs
TIPH ITOM YTOJl OTpaXkeHHs?

a) yMeHbIINACS Ha 5°;

0) yBenuunics Ha 5°;

B) yMeHbuIMncA Ha 10°;

r) yBennuuncs Ha 10°;

I) He M3MEHMJICA.

13. Cser ConHua NpOXOAUT Yepe3 OTBEPCTHE KBaApaTHO# (opMbl B HENpPO3-
pautom 3kpaHe. Kaxoii Oyaer ¢popma cseTsioro naTHa Ha nucre Genoii Gymaru 3a
skpaHoM? [10BepXHOCTb IMCTa NepHeHAUKYNIAPHA CBETOBBIM Jy4aM.

a) KBaJpar;

6) kpyr;

B) Ha MaJIbIX PACCTOAHUAX OT OTBEPCTHA — KBaApaT, Ha GOMbLINX — KPYT.

r) Ha MaJIbIX PacCTOSHHUAX OT OTBEPCTUA — KPYT, Ha GONbLINX — KBaApAaT.

14. lns Toro, 4ToObl CBET OT OrHA MasKa Obl/1 BUAEH KaK MOXHO AaJiblie, KaKkoe
3CpPKaJIo Jyylle NOCTaBUTh MM03aA¥ HCTOYHMKA CBeTa?

a) IJ10CKoe;

6) Boruyroe;

B) BbINYKIIOE;

I') Ayullie 3epKaja He CTaBUTb.

12*
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Ypok 48
Ina3 u 3penune. BIH30pyKOCTh H 1ANBHO30PKOCTh. OUKH

Lens ypoka:
[Jark npeacTaBieHue o Mase, Kak 00 ONTHHECKOH CUCTEME.

Xoa ypoka
1. AHaan3 camMocToATe/ILHOH PaboTnbl

I1. IToBTOpEHHue

Yro npeacrasnset coboi kaMepa-o0ckypa? [ToueMy oHa Tak HasbiBaeTcs?
Kro # koraa nostyunn nepsyto ororpapuro? Onuiumre npUHUKN AEHCTBHUS
¢dotoannapara.

Oxapakrepusyiite uzobpaxkenue, 1aBaeMoe 06bekTHBOM oToannapara.
MoxHo 11 cdororpadupoBaTh NpeaAMET, PaCNONOKEHHbIH Mexk 1y 00bEKTH-
BOM u ero ¢pokycom? ITouemy?

111. HoBblii MaTepuan

OnHKM M3 caMbIX COBEPIUEHHbIX «NPUOOPOB», KOTOPLIM MpPHUpPOAA cHabaMia
4eIIoBEKa M XUBOTHBIX, ABNgeTCs Ma3. bonbwyto yacts (10 80%) nndopmauim 06
OKpYXalollleM MUpe 4enoBek Moaydaer yepes ra3a. Ho onbiT moka3sbiBaer, 4To
I71a3 He MOXKET OHOBPEMEHHO 4€TKO BUAETh NPEAMETI, HAXOAALUMCCS OT 71a3a Ha
pa3HbIX paccTosHUAX (BcnoMHuTe JlabopartopHyto paborty, ypok 46).

Paccrosnune oT ma3sa 0 npeaMera, paBHoe 25 M, Ha3bIBaCTCA PaCCTOSHHEM
Hausyqulero 3pesus. Ho mia3 yenoseka cHabkeH MbILLILaMH. DTO JaeT YENOBEKY
BO3MOXHOCTb BUAETb KaK YAaTIEHHbIE IPEAMETHI, Tak U G7IH3KO pacnoNoXKeHHbIE, a
TaK)Ke OLICHUBATb PacCTOSHHE 0 MpeaMeTa.

Haun rnasa cneumanbHo npeaHasHayeHsl U TOTo, YToObl cHabxkaTh HaC MH-
tdopmalmeit 0 ryOuHe, pacCTOSHUM, BENUUMHE, ABHXEHHU H uBeTe. K Tomy xe
OHH crocoOHbI ABUraThCA BBEPX, BHU3 U B 00€ CTOPOHLI, 1aBas HAM MaKCHMaJIbHO
wHpoKkuid 0630p.

YenoseueckHil ri1a3 MOXHO CpaBHUTh ¢ ¢doToannaparoM. Ilepenuss creHka
T1a3a AeHCTBYET KaK AHH3a 00beKkTHBA. 3pauoK MOX0X Ha pacloNOXEHHYIO N03aax
obbekTUBa Anadparmy. Paciumpsach WIH CyxkaACh, OH PEryTHpYyeT KOJNWUUYECTBO
NPpOHUKAIOLLEro B rN1a3 cBeTa. BHyTpeHHsAs o6onouka rnasa, My ceT4aTka — 310
«(oTomIeHKa» HIIH «IKpaH», Ha koTopoM okycupyeTcs «borocHumok». a3 co-
€IMHEH C TOIOBHbIM MO3TOM C OMOLLbIO 3PHTENBHOTO HEPBA, KOTOPHIH 1 nepena-
CT MOCTYNalLLUHME Ha CETYAaTKy CUrHanbl B GOpME UMMYNLCOB, paciiidpoBbiBac-
MBbIX B MO3TY.

3a paxyxHoii 060104KOH IM1aza HaXOAUTCA XpYCTanuK. OH O4eHb MOJABHMKEH U
r6ok. Co Bcex CTOPOH XpyCTaJIMK OKPYXKEH MBILILIAMH, KOTOPhIE MPHAAIOT EMY
pasnnuHble Gopmbl. Koraa sl cMOTpHTE Ha OTJANEHHbIH MPEAMET, 3TH MbILILbI
paccnabnsiorcs, XpycTanuk yBENMYMBAETCS B AMaMETpe M CTaHOBUTCA Gonee
nnockuM. [1pu B3rmane na 6onee 6nu3kuii MpeAMET KPUBH3HA XPYCTANMKA YBETH-
yuBaeTcs. CBerT, OTpaXkeHHbIH NPeAMETOM, IPOXOIA Yepe3 XPyCTallMK, CO3AaeT Ha
CCTYaTKe I71a3a NepeBepHyTOE H300paxeHue (cM. puc. 95 B yuebHuke). lonosHo#
MO3I aBTOMAaTHYECKH NEPEBOPaYMBAET 3TO H300paKEHHE «C TONOBBI HA HOTHY.
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Ceruarka rnasa cocTouT u3 130 MIIH. CBETOYYBCTBHUTENLHBIX K/ETOK, KOTOpHIE
Ha3bIBAIOTCA MANOYKaMHu # konboukamu. [Tanoyku 4yBCTBHTENbHBI K CBETY, HO He
Pa3NM4aloT UBETOB, 32 HCIUTIOYEHHEM CHHErO H 3eneHoro. Konbouku ynasnupator
BCE LIBETa M IOMOTalOT HaM YeTyYe BUAETH, HO IIEpecTaloT paboTaTk Npy HeAOCTAT-
Kc ocBellleHus. Bot nouemy ¢ HacTynneHneM cyMepek Haille 3peHHe ocnabesaer,
MbI XYK€ Pa3/InyaeM LiBETa H BCE BUAWM B CHHUX HJIH CEPO-3€/IEHBIX TOHaX.

bnusopyxocms u dansnozopxocms

K HauGonee yacThiM Hapy1LIEHHUAM 3pEHHMS OTHOCATCS GIM3OPYKOCTD U JAJIbHO-
30pKOCTb. ban30opyKHe MH0aM MNIOXO BUAAT OTAAICHHDBIE MPEAMETLI, 3 AABHO30D-
KM€ — TO, YTO HAXOAMTCA NOGAH30CTH. DTH HEOCTATKH 3PEHHUS NOYTH BCeraa o0yc-
noBneHbl popmoit rasnoro s6aoka. Yroosl 3peHue Guino 6e3ynpeutsiM, masHoe
A0MOKO TOXKE NOMHKHO MMETH HAeaNbHYIO GopMy wwapa. OaHako y 6IH30pyKHX JiHo-
Aei HepeaHe-3a/iHHi AMaMETP IasHblX S6/10K YIUTHHEH, a Y JaJbHO30PKHX — YKO-
poucH. bansopykocTsb 1 1anbHO30pPKOCTB JIETKO HCTIPABUTh, HAREB OYKH, INOO KOH-
TaKTHbIE IMN3bE (CM. puc. 98 B yueOHHKe).

3naeme nu ev1?

Yenosek MopraeT oHH-ABa pa3a kaxable 10 cexyna. Kaxaoe mopranue anur-
€A TPETh CEKyHBl. 3TO 3HA4HT, 4TO 3a 12-4acoBO#t IeHb BbI TPATUTE HAa MOPraHUe
25 MuHYT. HOBOPOXIEHHbBIE MIIaIEHLIbl BOOBILE HE MOPralOT U HAYHHAIOT 3TO fie-
J1aTb NPHMEPHO C 6 MecsALICB.

MbI niadem OT OropyeHHs, HO HUKTO TOJIKOM HE 3HAaeT noueMy. Bo BpeMs nna-
Y2 NPUXOANTCH YACTO CMOPKATLCSA, TOTOMY YTO H3OBITOK C/1€3 CTEKAET B MOAOCTH
HOCa 4yepe3 KPolleyHble OTBEPCTHA BHYTPH BEK. '

MopkoBb B pauuoHe AeACTBUTENBHO MOMOTacT Jyuilile BUAETh B TEMHOTE.
Jlcno B TOM, 4TO BUTaMHH A, KOTOpHIM Oorata MOpKOBb, oMoraeT Y deKkTHBHEE
paboraTb nanoukam ceTuaTku. [Tpy rmasHeix GONE3HAX NOME3HO TAKXKE ECTh Kany-
CTYy W ApYrHe 3€CHbIC TMCTOBbIE OBOLLH.

Ycnoseucckuii a3 pasnuyaet 1o 10 MUNITHOHOB LBETOBLIX OTTEHKOB! OHako
NIOMIH, B OTIHYHE OT HACEKOMBIX, HE BUIAT YNLTPadHOIETOBOIO H3NYHEHHS.

IV. lloBTOpenue H3yueHHoro

Kak ycrpoen rna3 yenoseka? Kakue ero yactu o6pasyror onTuueckyto cuctemy?
Oxapakrepu3y#te H300paxeHHe, BO3HHKAIOILEE Ha CETHaTKe IV1a3a.

Kak nepenaercs usobpaxenue B Mo3r?

YeMy paBHO pacCTOSHHE HaUNTy4LIEro 3peHUA?

Kakoe npenmyitiectso naer 3peHue ABymMs rmasamu?

Tlouemy YenoBek-HeBuaumka nomxeH ObITh cnenbim?

Yro Taxoe 6nu3opykoctsb? JlansHO30pKOCTH?

C NoMOMIBbIO KAKHX JIMH3 UCNIPaBAAIOT 61130pykocTh? JlanbHO30pKOCTH?

Jlomatiinee 3ajaHue
1. §37, 38;
2. 3agaun JI-1615, J1-1619, J1-1634, J1-1637.
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Ypok 49
KonrtpoabHas pabora no teme «OnTuyecKkHe siBJeHHA»

Lens ypoka:
KoHTponb 1 olieHKa 3HaHHH, YMEHHI H HABBIKOB YYaLLMXCSA N0 H3YHEHHOMH TEMe.

Xon ypoka
Bapuanr I

1. Tlpu conHe"wHOM 3aTMEHHH Ha 3eMJTIO MafaloT TEHb U NONYTeHb OT JIyHbI.

— [Touemy nonHoe conHeyHoe 3aTMeHHE HAOMIONAIOT KHUTENH TONbKO HEKOTO-
pbIX paiioHOB 3eMHOTO 11apa?

— Buaut nu ConHue 4yenosek, Haxoasiuiics B obnactu nonyreHu? OtBer no-
ACHUTE.

— Kakue aBa TeopeTyeckux nonoxeHHs 00bACHAIOT 0OpasoBaHHe NonyTeHn?

2. Manwpuuk cTouT Ha 6epery peku u BUINT He0O0bILIOH KaMEHb Ha ee THE.

— llocTpoiite xoa nyueit csera. [NoueMy Manb4MK BUAHT KaMeHb, Bellb OH He
ABJIAETCA UCTOYHMKOM CBeTa?

— [ToyeMy yron npenoMieHHs npy BbIXOAE Jyya U3 BOAbI B BO3AYX Gonblue,
4eM yron nageHus?

— Ha cBoeM uepTexe NoKaKUTE KOXKYLLYIOCA MYOHHY PeKH.

3. dokycHOE pacCTOSHHE pacceuBaioLLeii THH3b paBHO 20 cM.

— Kakyto ontuueckyto cuny 6yner HMeTh COCTaBHas IMH3A, NOMyYEHHas Clo-
XEHHEM JaHHO#H paccenBatoLeH ¢ cobuparollei, POKYCHOE pacCTOAHHE KO-
TOpOit paBHO 40 cM?

— MoxHo nu GyneT ¢ moMouibio 3TOH COCTaBHOH JIHH3bI MONAYUUTH ACHCTBH-
TeNbHOE H300paxkeHune?

4. Jlyu npoXoauT Yepe3 TPEYroNbHYIO CTEKIAHHYIO IPU3MY.

— Ckonbko pa3 oH u3MeHseT Hanpapnenne? Kak Ha3piBaeTcs 310 ABaeHue?

~ MoxHo nu caenats Tak, 4TOObI Ty4 HU3MEHHII CBOE HAaNpaBJieHHE OaWH pa3?
Haueprure xon nyua.

— OTMeTbTE Ha YepTexe Yron OTKIOHEHHS Jlyya Ipu3Moil. B uem 3akmouaercs
COBOKYITHO€ JI€HCTBHE ABYX NPETOMAIOLIMX rpaHei NpH3Mbl?

Bapuant 11

1. Ilpy siyHHOM 3aTMEHHH B NPOCTPAHCTBE 0Opa3yloTcs 061acTH TEHH U TTONY-
TEHU OT 3emiu.

— Tlouemy nynHoe 3aTMeHHe Gonee UTUTENBHOE, YeM ConHeuHoe?

— Bwuawna nu Jlyna ¢ 3emnu B o6nact nonytexn?

— Kakue nBa TeopeTnyeckux nonoxxeHus oObACHAIOT 06pa3oBaHUe NONYTECHH?

2. Manbuuk cTouT Ha Gepery peku W BUIUT GONbLUO#H KaMeHb Ha ee [He.

— TocTtpoiite xoa nyueii ceeta. Kakas u3 cpen aBasercs Hanbonee ONTHUECKH
nnoTHOH?

— Hanuuiure cooTHoOwIEHHE MEXAY CKOPOCTBIO CBETA B ITHX Cpeaax.

— M3menutcs nu kaxcywascs ry6HHa peku, eciii NPeAnoloXuTb, Y4TO BOJA B
peke coneHasn?
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3. OnTHueckas cuna cobuparolleii TMH3b! paBHa 4 anTp. Ee ckiaapiBaloT BAIOT-
HYIO C paccenBatouiei TMH30M, PoKycHOE paccToAHHE KOTopoit paBHO 50 cM.
— YeMy paBHO GOKYCHOE pacCTOsiHHE COCTaBHOH HH3bI? Kakosa ce onTuuec-
Kas cuia?
— MoxHo 1 GyaeT ¢ NOMOLLBIO 3TOH COCTABHO# JIMH3bI MONYYUTh YBETHUCH-
HOE MHMMOE H306paxenne?

4. Jly4 npoXoAuT Yepe3 NI0CKONapalie/bHY0 CTEKIAHHYIO MIACTHHY.

— CkonbKo pa3 OH U3MeHseT Hanpasienne? O603HaubTE yriibl MAAEHKA U Npe-
JIOMJICHMA.

— TMosicHHTE 3aBUCHMOCTb MEXIY YIIIOM NPETIOMIIEHHS H CKOPOCTBIO pacnpoc-
TpaHeHus CBeTa B JaHHOIf cpeje.

- B uem 3akuouaeTcs COBOKYNMHOE AEHCTBHE Ha 1y4 CBETA ABYX Mapajiesib-
HbIX rpaHel CTEKIISHHOI acTuHb?

PedepBHBIii YpPOK
Konkypc yMHHKOB H yMHMU «OnTHYecKHe SBJICHUA»

Uenu ypoka:
OG60oOWHNTL, MOBTOPHTL MaTepuall No TeMe «ONTHYECKUE ABNEHUAN; Pa3BUTh
YCTHYIO peub yHaLUXCs; pa3BUTh KOMMYHHKaTHBHBIE CIOCOOHOCTH.

Xoa ypoka

BcTynurenbHoe CJI0BO YYHTeIS
Mbl1 KHBEM B YAUBHTENbHOM MHpe cBeTa. CBET JOCTABIAET PaZloCTh BCEM.
B HeGe TaloT o6naka,
W, nyuncras Ha 3uoc,
B uckpax kaTuTcs peka,
CnoBHO 3epKaJio CTAIbHOE.
& .U.Torues.

[paBuaa urpnl
Opranu3zaropsl (2—3 yueHHKa BO IM1aBe C YHUHTEIEM) TOTOBAT:
— OpaeHa «yMHHKOB» MO YHCNY BOMPOCOB;
— JlopoxKH Tpex UBETOB (C KNETKaMH — KBaApaTaMH);
— Bonpocs! 1 3anaHus.
KpacHas nopoxka COCTOHT U3 IBYX KBaJpaToOB, XKeNTas — U3 TPEX, 3eNieHas — U3
yerbipex.
IMpu nomoiiH «0T60POUHBIX» BOMPOCOB BRIABIAEM TPOUX «YMHUKOBY. 3a Moj-
HbI ¥ NPaBUJIbHbIN OTBET yYEHHK MOAYyYacT opAeH «yMHuKay». Tpu Bnaaensua Hau-
6onblLero YKcna OPACHOB Pa3bIrpLIBAIOT AOPOKKH. OCOGEHHOCTH NOPOXKEK:
— Ha KpacHOH JOPOXKKE — HIPOK HE AODKEH OIIHOaThCA, EMY 3a1at0T BCEro OAHH
BOMpOC;

— Ha)>KENToi JOPONKKE — JOIDKEH, BEPHO, OTBETHTE Ha OAIUH M3 ABYX MPE/IOKEH-
HBIX BOTIPOCOB, OH HMEET MpPaBo Ha OLHY OHOKY;

— Ha 3eJIeHOH JOPOXKKE HIPOK JOJDKEH OTBETUTH NPABHILHO XOTA Obl HA OMHH U3
TPEX BOMPOCOB.
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Urpok nepebIM npoweaLlmii CBOKO A0POKKY CTAHOBHTCH «YMHHKOM» H CAAHTCS
1a «rpoti». OcTaBlIMCeCs ABa HTPOKa MPHCOCANHSIOTCS K «TeopeTHkam». Jlanee urpa
WICT MCXKAY YMHHUKAMH.

YuacTHUKH UIPbl MONYYaIOT OLEHKH B XKypHal.

«OT60pOoUHbIe» BONPOCHI:

1. IMoueny npo3pauna npomacneHHas Oymara, eciiv CNMBOYHOE Macio H cama
Oymara Henpo3pauHbl? B

Omeent. ByMara COCTOUT M3 TOHYAHIIMX MOTYMPO3PAUHbBIX A8 CBETA BOJIOKOH,
MEXIY KOTOPBIMHM HaXOAMThCs Bo3ayX. [Tanatowuii cBeT, NpoHHKas BHYTpPb, HCIIbI-
TbIBA€T MHOTOKPATHbIC OTPaXKeHHs OT BOJIOKOH, MO3TOMY OyMara KaXkeTcs Henpo3-
pautoii. ToHkwuii cno#i Macna npo3paueH. Koraa 6ymara npomacieHa, xHp 3arnosn-
HUJT TPOMEKYTKH Mexay BonokHaMu. Jlyu cBeTa MpOXOAMT CKBO3b NPO3payHyto
cpeny, He MCNbITbIBas HY OTPAXXEHHS, HH MPENOMIIEHHS, NO3TOMY NpPOMAc/EHHas
Gymara nouTH npo3pavHa.

2. B kax10# KBapTHPE €CTb 3€pKasia, CO3AaloLHE MHHMBIC OTPAXKCHHUSA ABYX BH-
DOB: OTPAXKEHHS OT CTEKJIa C 3ePKAIbHBIM MOKPHITHEM, HENPO3padHbie 1A CBETA, H
OT OJHOCTOPOHHErO 3€pKala, CKBO3b KOTOPble MOXHO BHIACTb NPEAMET B OXHOM
HanpasJieHWH, @ B APYTrOM OHH OTPAXKAIOT CBET, Kak obbIutibie 3epkana. O6bacHuTE,
noyYeMy OLHOCTOPOHHHE 3epKalia CO3a0T MHUMbIE OTOOPaXKEHHS.

Omeem. ORHOCTOPOHHMMH 3epKalaMH B J11000# KBapTHpE CiyskaT okHa. B con-
HEYHbIC AHHM W3 KOMHATbI YePEe3 OKHO XOPOLIO NMPOCMATPHBAETCA YU, YBHUIAETH Xe
C Y/IULBI, YTO MPOUCXOANT B AOME, IPAKTHYECKH HEBO3MOXHO. Eciin npubausnts
JIMLIO K CTCKITY, YBUANILL CBOE OTpaXXeHHE. Beuepom, Koraa B KOMHATE 32XKIJ1H CBET, C
Y/THLBI ICTKO PAaCCMOTPETh KOMHATY, HO HEMb3s YBHACTb H3 KOMHATBI YJIHLLY.

3. Ha 6epery o3epa crout aom. PotorpadupyoT CHaYana A0M, a 3aTEM OTpaxe-
e B 03epe. MoxHo in paznuuuts dortorpadun?

Omeeni. Ecniy A0M HMEET HAJITMCH, TO J1eTKO Ha poTorpaduu OTAUHUT Cro AcH-
CTBUTCNbHBIN BHA OT 3CPKaNbHOrO oTpaxkeHus. Kpome Toro, CHUMKH 10Ma H €ro
OTPaXCHHUSI JC:IAIOTCS MO PA3HBIMHK YIIIaMH 3peHHs, kak Obl ¢ pa3Hbix Touek. Bars-
HUTE Ha OTpakeHHe Hepera, ciiyckatolerocs K Bofe. OH MokaxeTcs HaM YKOpOU€H-
HbIM K COBCEM HCUE3acT, eciu $poTorpad CTOMT BLICOKO Hal TOBEPXHOCTBIO BOMIbI.
Mb! HMKOTIA HE YBUIMM BEPILUHB] KAMHS, 4aCTh KOTOPOro NMOrPY>KCHa B BOZY.

4. Cros Ha Gepery, 1 Habnronas 3a MEIKOBOALEM, MOXHO YBHAETb, UTO MO AHY
Geraior, Kak 3aiiunkm, conHeunsle 6nukn. [Touemy onn obpasylorcs?

Omeem. Menkyio pa0b Ha TOBEPXHOCTH BOJbI MOXKHO PaCCMaTpPHBAaTh KaK OTAENb-
HblE MaJICHbKHE JIMH3bI, KOTOPblE GOKYCHPYIOT B Pa3HBIX TOHUKaX COMHEYHBIC JIyUH.

5. O6BacHUTE Ha3HaueHHe 3yOHOro 3epkaia. Kak Bpau J0MKEH pacnonararh €ro
10 OTHOLIEHUIO k 3y6y 6onabHOro?

Omesem. 3yGHOM Bpay HCONb3yeT BOrHyTOE 3epkano. Ero pacronaraior Haz 3y-
60M Tak, 4ToObI NOCIeAHUI HAXOAKIICA MeXKAY 3epKanoM H pokycom. B atom ciy-
4ac B 3epKa’ic NOJyYUTCH YBEJIMUEHHOC U MIPAMOE H300paxeHHe.

6. Uto npexcrapaser coboit 3epkano, MPUMEHAEMOE MPH UCCIIEA0BAHNH [T1a3HO-
ro aHa 6onbHOro? C Kakoi LebIo 3epKano MOAHOCAT K [71a3y, H KAKOBO Ha3H3uCHHE
OTBEPCTHSA, UMEIOLLErocs B €ro ueHTpe?

Omeent. Bpauu NOAHOCAT K [71a3y BOTHYTOE 3epKaJio, opTansmockon. OHo cobu-
paeT CBETOBO# MOTOK OT JIaMIbl, HaxoasLLecs no3aau 601bHOro, B y3KHi NMy40K; OH
M HallpaBJIACTCS, HalIpUMeD, B m1a3 6onbHOro. Uepes oTBEpCTHE, CENAHHOE B 3€pKa-
ne, Bpa4 HabMI0AAET ITH PE3KO OCBELLEHHbBIE MECTA B I1a3y GO/BHOrO.
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7. Kakue )HBOTHbIE MCMIONB3YIOT «IEPHUCKOM» 1 HaBMIOAEHHS NPEAMETOB H3-
32 YKPBITHH?

Omeem. «Ilepuckon» ucnonb3yercs puibKoii nepuod-ranbMyc: 3aphIBILKCE B
W1, OHa BbIABHIaeT I71a3a Ha TOHKHX CcTeGesbkax H HabJofaeT 3a POUCXOALLIMM.

8. B HopMaibHOM COCTOAHHH F/1a3 YEOBEKA YCTAHOBNIEH Ha 6ECKOHEYHOCTD, TO
ecTb oKyc Bceit cucTeMb! najiaeT Ha cet4aTky. [Tpu 6onee 6a13koM pacnonoxeHnm
TIpeaAMETOB H306paXeHHEe JOMKHO ObIIO yNacTh 033y CETYATKH M CTaTh HEACHBIM.
flouemy xe Mbl OTHETAMBO BUAHMM OAM3KHE NpeameThbi?

Omeem. Y 60NbLUIMHCTBA NO3BOHOYHBIX M YEOBEka CNOCOOHOCTD IM1a3a NMpUCno-
cabnMBaThCA K paCCMaTPHBAHUIO MPEAMETOB Ha Pa3NIMYHbIX PACCTOSHHSX OCYylLe-
CTBIAETCA H3IMEHEHHEM KPHUBH3HbBI XpyCTanuKa. baaronaps Hanps keHHIO pECHHY-
HOW MBILLILIBI KPUBH3HA XPYCTaIMKa BO3PACTaeT, [71a3 HAYWHAET NPENOMJIATh CHIlb-
Hee; IPH paccaabieHMH MbILLLBI XPYCTAHK CTAHOBUTCA G0JIEE NIIOCKUM K NPEIOM-
nset cnabee.

9. MOXHO JIM CHHTaTb, YTO NPEAMETHI BULHBI TEM OTUETIHBEE, YEM OHH BiHxke
pacnonoxeHsl k rasy?

Omeem. TTpubnnikas npeaMeT K 171a3y, Mbl YBEIHYUBAEM YroJl 3pEHHH, a CIEA0-
BaTENBHO, MOTY43EM BO3MOXHOCTD yylLe pas/InyaTh Menkue Aerani. OnHako pac-
NOJIOXKEHHbIH 04eHb ONU3KO K M1a3y NpeaMeT XOpOIlo pacCMOTPETh HEb3A, TaK Kak
€nocoOHOCTH Ma3a kK aKkkoMOAaUuMH orpaHuieHa. s HopmanbHoro rmasa Hanbonee
©1aronpUATHBIM OKa3bIBAETCA PACCTOSHHE OKOMO 25 CM .

10. Touemy 61H30pyKHeE NHOAM MOTYT YNTATh MEJIKHI TEKCT?

Omeem. bav3opykue M10au NMOMELLAIOT ra3eTy WK KHUry 0ueHb O/M3KO OT [a3 H,
CNCAOBAaTCABLHO, BUAAT KaXK/Ablii eYaTHbIH 3HAK MOA GOMBIIMM YITIOM 3pEHHS. A HeM
GonbLue yron 3peHus, NoJ KOTOPbIM PACCMaTPHBAETCA MPEAMET, TEM JTyHIlE BULHbI
€ro JeTaiu.

11. [ToyeMy ¢ HACTYNJIEHHEM TEMHOTbI MbI CTAHOBHMCS, KaK Obl G/TH30PYKHMH ¥
OYCPTaHUA NMPEAMETOB NEPECTalOT ObITH pe3kuMu?

Omeem. Koraa 0cBeLICHHOCTb YMEHbBLIAETCSA, 3pa4OK [71a3a PaclIMpAETCs, ¥ Kpast
XpyCTanuka HauHHaIOT UrpaTh Gonbluylo ponk B 06pa3oBanny u3obpaxenns. Ho
3Ta Kpaesas 30Ha Ac(hopMHpOBaHa U «6IM30pyKa» M0 CPABHEHHUIO C LEHTPA/IbHOM
4acTolo.

12. O6bACHHTE C TOYKH 3PEHHSA ONTHKH BbIpaxkeHHe: «Houblo BCe KOLIKH Cephbi».

Omeem. ['na3 oury1laeT CBET NPH MOMOLLM CBETOHYBCTBHUTE/BHBIX KJIETOK: KON6o-
uck u nanoyek. [Ipu cnaboM ocBerieHHHM CBET BOCIIPHHHMAETCA MAIOYKaMH, a HE
kon6oukamu. Ho nanouku He 06yclOBIMBAIOT LIBETOBBIX OLLYIUEHHH, TOITOMY BCE
NpeaAMETbI KaXYTCS CEPLIMH.

13. NoyeMy HOUBIO NPY BCTBILIKE MONTHHH JABHKYUIMECS MPEAMETHI KaXyTCs
Kak Obl OCTaHOBHBILIUMHCA?

Omeem. Benbillika MONHUN JUTHTCS Beero okono 0,001 ¢, B TeueHHe KOTOPBIX I1a3
HE pearupyeT Ha U3MEHEHUE MOJIOXKEHUA ABHKYILIMXCA NPEAMETOB, a IPOAO/KAET
COXPaHATh NePBOHAYAILHO BO3HHKILIEE 3PUTENIBHOE BIIEHATIIEHHUE.

14. TloueMy THIrPbI, KOLIKH H HEKOTOPbIE APYTHE HUBOTHBIC BUAAT B TEMHOTE?

Omeem. 3pa4Ky THX XHBOTHBIX MOTYT CHJIBHO PacLIMPATLCA, YTO CIOCOBCTBYET
TOMNaAaHuIo B ra3 60/bILOTO KOMYECTBa PacCEAHHBIX CBETOBLIX Ty4eil. Benencraue
ITOr0 OHH MOTYT BHAETb K B TEMHOTE.
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Bonpoch! 1715 onpeaeneH!s A0POKKH
1. Kak noka3arb, 4TO CBET pacnpoCTPaHAETCSA NPAMOTHHEHRHO?
Omeem: Iocnats Nyd cBeta Ha npeaMeT. [TonyunTs TeHB OT NpeaMeTa.
2. B conHeuHblit AeHb JUTHHA TEHU Ha 3eMJle OT eJIKU BbicoToi 1,8 M paBHa 90 cM,
a ot 6epe3bi — 10 M. KakoBa BbicoTa 6epesbi?
Omesem: 20 M.

Bonpocs! 119 COCTR3aHHA YMHUKOB

Jna uzpoxa na kpacnoii ooposicke:

1.B 3epkaiie 1ol BUAKLIL ce0s HE COBCEM Tak, Kak BUAAT Te6s nApyrue. B camom
Aene, ECNM Thl 3a4EChIBACLIb BOMIOCH! B OJIHY CTOPOHY, B 3epKalie OHH OyayT 3ayecaHbl
Ha Apyryto. EcTb Ha nuLe poaHHKH, OHH TOXE OKaXyTCsa He CToH cTopoHbl. Kak 6bl
BCE-TaKH YBHUAETH ceDst TaKUM, KakKUM BUIAT okpyxatoume? Kak 9To caenats?

Omeem. C nomolupio BTOoporo 3epkana! BeraHb nepen CTeHHbIM 3ePKaJIOM H
BO3bMH €LUE OHO, pyuHOE. JlepxH ero noa ocTpbIM YIIOM K CTeHHOMY. Thi nepe-
XHTpHLLDb 00a 3epkaa: B 060MX NOABUTCA TBOE «PaBoe» H30BpakeHHe. ITO Jerko
NPOBEPHTD € NOMOLLBIO WipHdTA. [TogHECH K 3epKany KHHXKKY € KPYMHOH HAANHCHIO
Ha obn0xKke. B 0601x 3epkanax Haanuch OyaeT YMTaThCA MPABHIILHO CIIEBA HANPABO.

A tenepb nonpobyii, noTsHu cebs 3a uy6. ITo yaactes He cpasy. Msobpaxetne
Ha 3TOT pa3 B 3€pKasle NpaBUIIbHOE, HE BLIBEPHYTOE cripaBa HaneBo. MMeHHO noato-
My Tbl 6yaetlb omnbarscs. Tol Beb NPUBbIK BUIAETH B 3epKaie 3epKaibHOe U300pa-
)KeHHe. B MarasuHax ¥ nowMBOYHBIX aTeNbe GbIBatOT TPEXCTBOPYATHIE 3€pKaa, TaK
Ha3bIBacMbl€e TPENbXH. B HHUX TOXkeE MOXKHO yBHAETH CE0S «CO CTOPOHBIN.

Ana uzpoxa na sceamou ooposcke:

1. C nomouubIo 3epkana 1 1McTa GyMaru ycTpoiiTe CIOPIpH3 CBOEMY TOBApHLLLY.

Omeem. Tlonbepu auct 6ymaru, utoGbl 3aKpbiBai BCe 3epKalo, H [IPOPEXKDb B HEM
camble 6e306pasHble KOChIE 171a3a, KPHBOI HOC M CTPALUHbIA POT C OCKaNEHHBIMH
3y6amu. [Ipunenu 3ty 6ymary nosepx 3epkania KOMOYKaMH BOCKa HITH CTEapHHa.

Teneps npurnacu ToBapHila B KOMHATy, [e FOPMT OHA TONBKO HACTONbHAsA
JlamMnia ¥ 1I0CTaBhb €ro CMTHHOM K JIAMIE TakK, YTOOb! Ha CTEHY JieTia TeHb OT ero roso-
Bbl. TeHb 3Ta, pasymeercs, GyaeT npocTo TEMHbIM CHITY3TOM, Ge3 rnas, 6e30 pra, Ge3
HOCa, TOJBKO C yiamu nio 6okam. Hy, Huuero, cefiuac Mbl e npuaenaem U rnasa, u
poT, 1 Ho¢. [Tonpocy ToBapH1La 3aKPBITH [71a3a, a CaM BO3bMH 3¢PKAJIO U IIOCTaBb €ro
TakK, 4To6bl 3aiuuKH, 0TOpachiBaeMble CKBO3b NPOPE3H B Oymare, pacnoNoKHIIHCh
Ha TCHH rofI0BbI CaMbIM BbITOIHbIM 06pa3oM.

To-To yaMBHUTCS TBOJ TOBapHLLL, KOTa OTKPOET IJ1a3a.

2. [ToueMy y cHera Tako# uset?

Omeem. CBeXeBbINABLIWIA CHET KaxeTCs GeNbIM, IOTOMY YTO OTPaXKaeT No4TH
Bce (6onee 90 %) nonanatolme Ha HEro CoNHeYHbIE Nydyr. Takyro BbICOKYIO 0Tpa-
XaTeNbHYI0 CNOCOGHOCTL EMy 00ecreYHBaeT sSBIEHHE NOIHOr0 oTpaskerus. Beab
CHETI COCTOHT H3 CHEXXHMHOK — KPHUCTAJUTMKOB JIbAA, MEXAY KOTOPbIMH HAXOAATCS
NOpPbl, HAMONHEHHbIE BO3yXOM; Ha IPaHHLIE Pa3/Jena «CHEeXHHKaA — BO3LYX» H MPo-
MCXOAHMT MOJIHOE OTPaXKEHHE CBETA.

Co BpemereM Ha CHeEr OCSAYT MbUTb M TPA3b; KPOME TOTO, OH YIJIOTHUTCS, H
BO3IYILHbIE MPOMEXYTKH MEXKAY CHEXMHKAMM CTaHYT MeHblie. B nocneacrsue
ITOrO CHET GyneT McHblle OTpaXarsh CBeTa, a 0ojblle MOroWwaTh, oTyero Oyaer
Ka3aTbCA NOTEMHEBLUNM (HAMOMHMM: NPH NOJHOM OTPaXXEHHU CBETA LBET TE/Ma —
6enbIM, MPU NONTHOM MOTMOLIEHNUH — YEPHBIH).
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Jna uzpoka na zenenoi doposxcke:

1. Umesn nBa 3epkana, MOXHO MHOTO HaTBOPHTH YyAEC B 3TOM xe poze. Ecnn,
HalnpHMEP, MOCTaBUTh HX MO NPAMBIM YTJIOM U B 3TOT YTONl NOJNOXKHTH 1Ba A0/10Ka.
Cronbko 56,10K Thl yBHAKLIB?

Omeem. BoceMb s6n0k. Ho He cneiuu paaoBaThes: che100HBIMM BCE PABHO OC-
TaHYTCS TOJILKO [Ba, OCTAIbHBIE WCCTh — KAXCYLIUECS, HiIH, KaK NPHHATO BbIPaXaTh-
s B (PU3UKC — MHHMBbIE.

2. 3anaua llepnoka Xonmca

bnusunca seuep. OnHako Ha Befikep-cTput 6bino monHo Hapony. Lllepnok
XonMmc, Hast B FOCTH, 3aMETHIT B TOJITE MORO3PUTENBHOrO THNA. Batcow wen psaaom,
JCpiKa B pyKax MyWHCTYIO KOLIKY M PaZyACh APOTYIIKE.

— Hloporoit apyr, — o6paruncs LLlepnox Xonamc k Barcowy, — xopouio Gut cdoTor-
padupoBaTh 3TOro MKEHTAbMEHA. Bnipouem, Gecnionesno: dororpadus He nony-
4UTCA, — OPOCHB B3MIAL Ha KOLIKY, C rope4blo 06aBHII OH.

IMouemy oH Tak perunn?

Omeent: BUIHMO Yy KOLLIKH r71a3a GbUTH PacIMPEHbI, 4TO 03HAYASIO M/I0X0E Y/HY-
HOE OCBELLEHHE.

Bonpockl A3 3puTeneit
Jns BoBneuenus B paboTy 3puTesneif, NpOBOAHM ¢ HUMH 3a6aBHYO HIPY.
Ionpo6y#ite nony4nTh obLIEM3BECTHbIE CIOBOCOYETAHHUS, NOAOOPAB K CIOBY
W3 IEBOTO CTOONA CIOBO U3 MPaBoOTO.

Hctounuk ny40K
I'eoMerprueckan OTPaXEHHE
CsetoBoi paccTosiHue
3akoH AnH3a
3epkanbHoe nnH3
AGCONOTHBIH onTHKa
®okycHoe JIHH3bI
Paccensatowas cpena
IMpoekunonHbI 3pEHHR
O6bekTuB OTpaXeHHUs
H3o0paxetne npHGOPBI
Cncrema CBETa

Yron a3
Yenoseueckuii MUKpOCKOMa
OnThueckue npeaMera
ToHkue anmnapat
OnTH4eckn ORHOpOAHAA nokasarenb
Omeemui:

HcTouHHK CBETa; reoMeTpHUecKas ONTHKA; CBETOBOM My4OK; 3aKOH OTpaXxe-
HHA; 3ePKabHOE OTpaXkeHHe; abCOMIOTHBIH MOKa3aTelb; POKYCHOE PacCTOSHHE;
pacceuBalowWias JIMH3a; NPOEKLHOHHbIH annapar; 00bEKTHB MHKpPOCKONa; H306pa-
)KEHHE NMpPEAMETa; CHCTEMA JIMH3; YroJl 3PEHHs; YENOBEYECKHUii I1a3; ONTHYECKHE
npuOOpPbI; TOHKHE JIKH3BE; ONITHYECKU OIHOPORHAA Cpea;

ToaBeaeHHe HTOTOB HIPhI
ToasoasTca NTOrK Urpbl, ONpeaensoTCA M HarpaXxaalTcs nodeaurenu. Yuu-
TeJ1b BLICTABNAET OUEHKH 32 YPOK.
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Ypok 50
I'paBHTaLHOHHOE B3aHMOJeHCTBHE U TPABHTALIHOHHOE NoJIe.
3aKOH BCeMMPHOro TATOTEHHS

Leno ypoxa:
Jlars NOHATHE O rPaBUTALMOHHOM [10J1€, M3YUHTb 3aKOH BCEMUPHOrO TAroTe-
HHUSA, OTMETHTb FPaHHLLb! €M0 NPUMEHEHHS.

Xoa ypoka
I. AHaAu3 pe3yabTaTOB KOHTPONIBHOM padoThl

1. U3yueHune HOBOI'O MaTepHaa

[TonbiTky OOBACHNTE ABHXEHHE HEOECHBIX Te, B 4acTHOCTH, nnaHeT ConHeuHoM
CUCTEMBI, TPEANPUHHUMANTMCH C He3anaMsTHbIX BpeMeH: [Tronomei (11 B. H.3.) - cTO-
POHHHK reoLeHTpHueCkoit cHcTeMbl MUpa (3emna — B ueHtpe); Konepuuk (XVI B.),
KOTOPbIi NEPBbIM MPEAJIOKHA IEIMOLEHTPHUECKYIO CHCTEMY MHUpaA (B LEHTPE —
Connue). Oanako tonbko Horann Kennep B nauane XVII B., oCHOBbIBasCh Ha
OMBITHBIX AAHHBIX, OTKPbUI TPH 3aKOHA ABHXKEHHS MIAHET, 1aB UM MaTeMaTH4ec-
KY10 GOPMYNHPOBKY.

Hanpumep, okazanock, 4To nyiaHeTbl ABUXKYTCSA N0 OpOUTaM, ONH3KHM K Kpyro-
BbIM, M OTHOLLIEHHE Ky0a paanyca opOMTBI K KBaApaTy €€ nepHoaa obpalleHHs BOK-
pyr ConHua ecTb BeNH4HWHA NOCTOSAHHAs Ans Beex nnaHeT ConHeuHoit cuctembl. U
cam Kennep, a nosaHee, ¥ aHIMHACKUHA yueHblit Pobept I'yk nblTanuch BIACHUTD
TIPHYHHBL, 110 KOTOPBIM TUIaHETHI ABHXKYTCA BOKpYr ConHua onpeaeieHHbiM obpa-
3oM. OnHaKO CTporoe HayuHoe OOGBACHEHHE NIAHETHBIX ABMKEHUH ObINO AaHO
anwb HerotoHoM B 1666 ., KOTOPLIH BbIBEN 3aKOH BCEMHPHOTO TATOTEHHSA Ha OC-
HoBe 3akoHOB Kennepa u 3axonoB MexaHuku (11 u 111 3akoHsl HetoToHa).

CHauana HblIOTOH YCTaHOBMI, YTO CHUNa TATOTEHHMS, AECHCTBYKOLIAA MEXIY
ConHUEM H MIaHeTaMH, NPAMO NPONOPLHOHANIbHA MPOU3BEAECHUIO UX MacC H 00-
paTHO NpONOPUHOHANbHA KBAaApaTy paccToskus (cM. ypok 15 mo mporpamme
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A.B. Iepbiuikuna). lanee oH NpeanosoKuI, YTo MPHPOAAa CHIIbL, YACPIKHBAIOLLIEH
nnaHeTbl Ha X OpOHTaX, TOXKIACCTBEHHA C MPHPONOH CHITBI TAKECTH, ACHCTBYIO-
1LCH Ha BCE TENa y 3¢MHO# nosepxHocTH. O6061LHB fanee ITOT BbIBOA Ha BCE TENa
BcenenHoi npu ycnoBHH, 4TO pa3mMepbl TE/ Mallbl 110 CPABHEHHIO C PACCTOAHUAMHU
Mexay HUMH, Hbl0TOH noayuus 3akoH BCEMHPHOTO TATOTEHHS:
mm
F=GRE,

A€ m, ¥ m, — Macchl TeN (MaTEPHANIBHBIX TOYEK),

r — paccTosAHHE MEXAY TENaMH,

G —~ rPaBHTALUHOHHAs NOCTOSAHHAS.

JanbHeHwue uccaeaoBaHus Nokasanu, 4yto HeloTOH Obin npaB M €ro 3akoH
UENCTBUTENILHO MOXET ObITh IPUMEHUM K CaMbIM Pa3HbIM TE/IaM, HAYHHasA OT aTo-
MOB M MOJIEKYJ1, H KOHYas TMTAHTCKUMH 3BE3AHbIMH CKOTUICHHSMH.

A Kak e Mbl IPUMEHSAEM 3Ty (GOpMYITy UTA pacueTa, HanpUMeEp, CHAbI IPUTA-
*KeHus kapanaatua k 3emne? Beab 3emng B 3ToM ciyyae OTHIOAb HE ABISETCA Ma-
TepuanbHoii Toukoi! Oxa3biBaeTCs, YTO 3aKOH BCEMUPHOIO TAFOTCHUSA CMIPaBEATHB
HE TOJILKO A1 YaCTHLL, HO M [UIA WapooOpasHbIX Tel O CHepUuECKH CUMMETPHY-
HbIM paclipefiesieHHeM BeniecTea. ToNbKO Noj BENUUMHON # B 3TOM Cllyuae NPUHH-
MalOT PacCTOAHHMS MeXCY LIeHTpaMH LapooOpasHbix Te. CnpaBeine 3aKkoH Bee-
MHPHOTO TAFOTEHHS U B CJIy4ae B3aUMO/IEACTBHA MaTEPHATILHON TOUKH M L1ap000-
pa3HOro Tena: B HalleM NpuUMepe KapaHaatla u 3emiu.

Hrak, 6naronaps HbioTtoHy cTano MoHATHO, O KaKOMY 3aKOHY BCE Tena BO
BcenenHoit npUTArHBaloTCs Jpyr K Apyry. 3T0O B3aHMOAEHCTBHE — B3AUMHOE MpPH-
TSXKEHHME — HA3bIBAIOT FPaBUTALMOHHBIM. COrnacHo COBPEMEHHbBIM NPEACTABIEHH-
M, TPaBUTALLMOHHOE B3aHMOAEHCTBUE MEXIY TEAaMH OCYLIECTBIACTCS MOCpen-
CTBOM MaTEpHANbHOrO 00bEKTa — FPaBHTALMOHHOTO NoAA. B otnnume ot anextpu-
4eCKOro U MarHUTHOTro nojei (TouHee, IMEKTPOMArHUTHOTO N0Is), FPaBUTALMOH-~
Hoe nonie obnajaer BcenpoHukalowieH crocoOHocThio. OHO NPOHMKAET CKBO3b
mobbie Matepuansl. Ecnu Mexxny AByMs Tenamy NOCTaBUTh TPETLE, TO CHIA B3aH-
MOLCHCTBHSA MEXKAY HUMH HE U3MEHHTCA (OMBITHLIH akT).

Mo aHanoruH ¢ ANEKTPHHECKUM 3apAA0M, MOXKHO BBECTH XapaKTEPHCTHKY B3aH-
MOACHCTBHS TEN C IPaBUTAUMOHHBIM MONEM — IPaBHTALMOHHBII 3apaa. Bee Tena 06-
NaRatoT GONbILMM HAH MEHBILIMM FPaBUTALHOHHBIM 3apAROM. IHTEHCHBHOCTD rpaBH-
TALUMOHHOTO B3aHMOAEHCTBHS NPONOPIMOHAIILHA IPABHTALIMOHHOMY 3apaay (xaK 1
A5 3neKTprueckoro nons). OcobeHHOCTL rPaBUTALHOHHOIO 3apAAa COCTOMT B TOM,
4TO OH BCEraa coBnaaaer ¢ Maccoii Tena. [loaromy ero obo3xaqator 6ykBoit m.

111, YnpaxHenusa n BONpPoOCh! AJ15 3aKpenIeHust

— Kakue cucteMer mupa G npeanoxenst [Itonomeem u Konepankom?
Kaknm o6pa3zom ocyuiecTBisercs rpaBUTallHOHHOE B3aHMOIEHCTBHE MEXAY
Tenamu?

— UYem ominyaeTcs INEKTPHUECKOE U MPaBUTALMOHHOE monA?

Yemy npuMepHO paBeH rpaBUTaMOHHBIH 3apsa Balero yueGH1ka no gpusnke?
Kak (popmynupyercs 3akoH BCeMUPHOTO TATOTEHHA?

I
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mym,
2

— Jlns Bcex M TEN MOXKHO NPUMEHATL dopmyny F =G ? Yto cneayet

NIOHWMATh MO BENUUUHOH r B 3TOH QopMyne B ciyuyae IPaBUTALMOHHOIO
B3aMMONEHCTBHS IBYX L1apoB?

IV. Pemienne 3apau

1. PaccTosiHMe Mexay NByMs MalleHbKUMY LIApDHKaMH yMEHbIIKMAH B 2 pa3a. Bo
CKOJIbKO pa3 yBEIH4U/IAaCh CHJA UX MPAaBUTALMOHHOIO B3auMonencTBHA?
(Omeem: FJF =4

2. KocMmudeckuit kopaGnb, HaXOAMBIUMACA NEPBOHAYAILHO HA PaCCTOAHHH R
OT MOBEPXHOCTH 3eMIIH, Yepe3 HEKOTOPOE BPEMs 0Ka3asics Ha paccTosHHHu 3R oT
ee NnoBepxXHOCTH. Bo CKkoibkO pa3s yMeHbLIMNAcCh CHNa B3aHMOAEHCTBUS MEXAY
3emneii u kopabaem?

(Omeem: F/F,=4.)

JomamHee 3ananuna

1. Botyuurs § 39, 40;

2. Pewnts 3anaun 151, 152 yuebHuka;

3. Pewntb 3anauy:

Kocmuueckuii kopabiib, HaxoauBLHKcs Ha paccTosHuu 1,5R or ueHTpa 3emnu,
4yepe3 HEKOTOpOE BpeMs OKasajcs Ha paccTosHuMM 2R oT ee noBepxHocTH. Bo
CKOJbKO pa3 YMEHbLINNACh CHJIA FPaBHTALHOHHOTO B3aHMOJECHCTBHS MEXAY 3eM-
nei u kopabnem?

Ypok 51
Fpamnaunom-laﬂ nocrositHHasi. CHJIa TRXKECTH

Lenu ypoka:

BBecTy noHsTHe rpaBHTALMOHHOM NOCTOSHHOMN KakK OHO# U3 QyHIaMEHTanb-
HbIX HH3HYECKHX KOHCTAaHT. BBECTH NOHATHE CHIIBI TAXKECTH. YUUTh peLuaTh 3aa-
4YH Ha NPUMEHEHNE 3aKOHA BCEMUPHOTO TATOTEHMS.

Xon ypoka

1. ToBTOpeHHe. IIpoBepka foMalIHEro 3aJaHHSA
— V Kkoro rpaBUTaLUMOHHBIA 3apan Gonbiue? (Yuutens BHIOMpaeT U3 kiacca
€aMoro xXyoro ¥ camoro fyI0THOTO U3 y4CHHKOB.)
— Kak nHaue Ha3bIBalOTCS CHUIbI IPUTKEHUS MEXAY Tenamu?
Kaxumu cBoiictBamu 061agaeT rpaButaLimoHHoe nosne?
— KT0 1 Koraa oTkpbLT 3aKOH BCEMHPHOTO TATOTEHHA?
~ Kak opmynupyeTtcs 3akoH BCEMUPHOTO TATOTEHHA?
VYikaxuTe rpaHuLbl IPYMEHUMOCTH 3aKOHA BCEMUPHOTO TATOTEHHS.

m,m,
—L IV HAXOXKICHUA CHIbI
’

— MoxHo au ucnone3oBath dopMyny F =G
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B3aHMORCHCTBHA MEXKAY ABYMSA YYEHHKAMHU, €C/IM OHHM HAXOAATCA Ha paccTo-
auun | M? 100 M?
Ha nocke Tpoe y4eHHKOB BbINHCHIBAKOT PELLICHHA AOMAUIHUX 3a/a4.
I11. HoBnlii maTepuan '
I'pasumayuonnan nocmoannas
mm,

rZ

W3 3akoHa BCEMHPHOIO TATOTEHHA F =G MOXHO BBIpa3uTh rpaBUTaLU-

r

OHHYIO MOCTORHHYIO: G = F .
: nmym,

Torna noHATHO, YTO A/s ONPEAENCHNA rPaBUTALMOHHON NOCTOAHHON Heobxo-
AWUMO 3HaTb 3HAYEHUS MACC B3AaUMOICHCTBYIOWMX TEN (M, U m,) K PACCTOSAHHE 7
MEXIY HHMH.

TlepBbie TOYHBIC H3MEPEHHS MPABUTALUOHHON MOCTOAHHOMH OblIM NPOBEACHDI
anrnuiickuM yuenbiM I'. Kaenanwem B konue X VIII B. st 310it uenu ox vuenons-
30Ban npubop, Ha3biBacMblit KPyTHAbHBIMU BecaMH (cM. puc. 101 B yuebHuke).
Kaenaui 3akpenui1 Ha NpOTHBOMONOXKHBIX KOHLIAX ABYXMETPOBOrO CTEPXHA ABa
CBUHLIOBBIX I1ApHKa AHaMeTpoM 5 cM M Maccoi 775 r kawasiit. CtepikeHb 6bin
noascLieH Ha npoBonoke. K Manensknm waprkam Kasenaui npubnuxan 60mb-
LIHe CBMHLOBbIE Wapbl Maccoit okono S50 kr. Io cTenenu 3akpy4unBaHHsA NPOBOJO-
KH MOXKHO ObIIIO ONPENETNTD CUITY B3aUMOAEHCTBHA M TaKMM 00pa3oM HIMEPHTh
rpaBUTaUMOHHYIO NOCTOAHHY!IO.

0 Hom?

kr?

Hapo ormeTuTs, uTo KaBenauiu G611 npekpacHbIM IKCIIEPUMEHTATOPOM, BE/lb
€ro pe3ynbTar Bcero Ha 1% otnuuaercs ot 3HaueHUs G, n3mepenHoro B XX B!

B uem xe 3akmouaeTcs hpu3nUeCckuii CMbICT PaBUTALMOHHOM NOCTOAHHO#? OHa
YMCCHHO PaBHA CUITE, C KOTOPOH MPUTATHBAIOTCS JBE MATEPHAILHBIE TOYKH MACcCO#
no | kr kaxcaas, HaxoadwMecs Ha paccTosHuM | M apyr ot apyra. Eie pa3 noguepk-
HCM, 4TO JTO OHYCHb MaJicHbKas BenuurHa. CHiIBl rpaBUTALMK caMble «citabbien u3
BCCX M3BECTHBIX B npupoae cui. Hanpumep, cuna 3neKTpUueCcKoro OTTaaKUBaHUSA
ABYX 3IEKTPOHOB NPUOAN3UTENLHO B 10*2 pa3 npeBbILIACT CHITY UX IPaBUTALIHOHHOTO
nputshxenus. [1o Mepe yBennueHHs Macc B3aHMOICHCTBYOLIMX TE CHila FPaBUTa-
UMM YBESTHYUBACTCS U 11 KOCMHUUYECKHX OOBEKTOB OCTHIAET OFPOMHBIX BCIHYHH.
Tax cuna nputskenns JlyHnl k 3emne paBra npumepHo 2 - 10 H.

Kasenanw paccumnran, uto G = 6,67-10"

Cuna masxccecmu

YacTHbIM CNyyaeM CHIIb! BCEMHPHOTO TATOTCHMA ABNACTCA CHJIA TAKECTH —
CHJia, C KOTOPO#i 3eMis NPUTATHBAET K ceOe npyrue tena. B cBoto oyepellb, rpaBu-
TaLUHOHHOE NnoJe 3eMIIH Ha3bIBaIOT NoneM TAxecTH. Hanpasnena cuna Tsxecty K
ucHTpy 3eman. (Ha camom aese 310 He COBCEM TaK, €CITH Y4HHTHIBATh BpalLEHHE
3emnu.) B Tene xe 31a cuna npunoxeHa K Touke, KOTOpas Ha3bIBaeTCA LEHTPOM
TSAKCCTH.
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Kak 13BeCcTHO, cHia TsXKECTH pacyHTbIBaeTca no popmyie:
F,=mg,
FA€ m — Macca Tena,
£ — yckopeHue cBOGOHOro naaeHus.
C apyroii CTOPOHBI, 110 3aKOHY BCEMUPHOTO TATOTEHHUA:
FT = GK’;&- = G MQ_Z B
: r (R+h)

rae M — macca 3emnu,

r — pacCTOSHHE OT LIEHTpa 3eMiH Jo Tena,

R - panunyc 3emnmu,

h — BbICOTa OT NOBEPXHOCTH 3EMJIH.

Tak uTO %e, y Hac UMeeTCs ABe GOpMyIbl /15 pacyeTa OAHOM H TOM e BENHYH-
Hbt? Tak 1 ects. [lepsyto GpopMysry HaO NPUMEHSNTH, KOFAa TENO HAXOXHTCS BOH-
341 noBepxHocTH 3emnu. Bropas dopMyna ucnonb3yercs B Tex ciayuasx, koraa
BbicOTa h cpaBHMUMa ¢ paauycom 3eman. M3 BTopoii popmynsl crnenyert, 4To cuna
TKCCTH YMCHbLIACTCA NPH YAJICHHH OT 3eMIIH.

II1. YnpaxkHeHus 1 BONpOChl Ha 3aKpenjieHHe

KakoB ¢u3nyeckuil CMbICI rpaBUTALIMOHHOM NOCTOAHHOR?

Kro 1 xakum 06pa3oM BnepBble H3MEPHUII TPABUTALIHOHHYIO TOCTOAHHYIO?
Kakue cunbl camble «cnabble» B npupone?

Kakyto cuny Ha3biBalOT CHIOH TxkecTH?

[To kakoit popmyne paccunThiBaeTcs cuia TskecTH? B kakoM cityyae?
Kak MeHsieTcs cuna TskecTH no Mepe ynaneHus Tena or 3emnu?

1

IV. Pemenne 3anau _

1. Bpycok ¢ pa3mepamu 10 x 10 X 20 cM H3roTOB/IEH H3 MaTepHaa MIOTHOCThIO
7 r/em®. Yemy pasHa AeiicTByoLLas Ha GpycoOK CHia THKECTH, €CITH OH HAXOAHTCS:
a) Ha nosepxHocTH 3emnn; 6) Ha paccTosuuu b = R, rae R = 6400 kM — paauyc
3emnn. Macca 3emau M = 6 - 10* kr. (Omeem: a) F; =137 H; 6) 343 H.)

2. 3anaqa 156 u3 yuebHuxa.

JlomawmHee 3ananue
1. Botyuurs § 41, 42;
2. Pewnts 3amaumn 153, 156, 158 u3 yuebHuxa.

Ypok 52
Jla6opatopnas paGora 9
«HaxokaeHHe NEHTPa TAKECTH MJIOCKOH MJACTHHBI»

Uens ypoxa:

Onpenenenine UeHTpa TAKECTH TUIOCKOH MIACTHHBI.
Oébopyoosanue:

ITnockas kaproHHas ¢urypa npou3BoaHo#i Gopmbl, WTATHB C Iamnod u Myd-
TOH, Npobka, Gynaska (OOHOCTEpxHEBAas), THHENKa, OTBEC (FPY3UK Ha HUTKeE).
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Xon ypoka

Ykazauun k paGore

1. 3axkmMuTE NMPOOKY B JanKe WITATUBA.

2. lpoaenaiite no KpasM KapTOHHOH NIACTHHBI TPH OTBEPCTHSI.

3. Bcrasus 6ynaBky B OHO H3 OTBEPCTHIA, ITOABECHTE IJJACTHHY K NPOOKe, 3aK-
PCEIUICHHO# B JaNKe IITATHBA.

4. K taxoii xe bynaBke NpUKpenHTe oTBEC.

5. C noMotIbIo KapaHJallla OTMETETE Ha HHXKHEM U BEPXHEM KpasX MIacTHHbI
TOYKH, JIE)KALIHE HA IMHUH OTBECA.

6. CHsB NNACTHHY, NPOBEAMTE Yepe3 OTMEHEHHBIE TOYKH NPAMYIO JIMHHIO.

7. IIoBTOpPHTE OMBIT, HCIIOJNIB3YA ABA APYTHX OTBEPCTHA B IUIACTHHE.

8. IlonyuyuB TO4Ky nepecedeHHs Tpex JHUHHH, yOeAUTeCh, YTO OHA ABNIACTCH
LUECHTPOM TshKECTH JaHHOH ¢urypsl. JUis 3TOr0, pacnonio)XHs IUIaCTHHY B ro-
PH3OHTANILHOMA NIIOCKOCTH, IOMECTHUTE €€ LIEHTP TAKECTH Ha OCTPHE 3aTO0-
4YEHHOTO KapaHjauia.

JomaumHee 3aaaHue

§42; orBeTHTD Ha BONpPOCH K naparpady.

Ypox 53
CaofoaHoe nagenue Teja

Henu ypoka:

Baectu nonsTre cBoGOAHOro nageHus Tei. U3ydntb 3aBUCHMOCTE YCKOPEHHS

cBODOIHOTO NaICHHS OT BHICOTHI HaJl IOBEPXHOCTLIO 3eMH. JlaTh MOHATHE O rpa-
BHUMETPUIECKOH pa3Beake HEAp 3eMiH.

Xon ypoka

1. lMosTopenue. [IpoBepka nomauHero 3axaHus

IL

— Kakyio cuny Ha3bIBaloT CHIIO#M TAXeCTH?

— Io kakoit GopMyne pacCUMTHIBAIOT CHITY TAXECTH, AEHCTBYIOLLYIO Ha Ipys3,
nexawmit Ha 3emne? Haxomsumitca Ha BbicoTe 100 kM OT MOBEpXHOCTH
3emn?

~ Kak Meuserca rpaBuTaumoHHoe nosne 3eMiIH o Mepe ynaieHus oT €€ Io-
BEPXHOCTH? '

JlBa yueHHKa BRINHCHIBAIOT Ha AOCKE pellleHHA noMatHux 3ana4d 156 u 158.

CamocroaTenbHan paGora mo Teme: «3aKkoH BCeMHPHOrO TATOTEHMs.

Cuna TakecTu»

Bapuanm I
1. ChopmynupyiiTe 3aK0H BCEMHPHOTO TATOTEHHS.
2. 3anuwuTe HopMyIy, N0 KOTOPOil MOXKHO PaCCYUTATh CHITY IPaBUTALIMOHHO-

IO MPUTSHKEHHA ABYX YacTHL. J{ns kakux el TeJ1 cnpaBe/uBa 31a dopmyna?

13 B. A. Bonxkos, 9 xn.
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3. Kocmuueckas pakera ynansercs ot 3eMiid. Bo ckobko pa3 H3MEHHMTCS CHIIa
TKECTH, ACHCTBYIOLLAA Ha PaKeTy, PH YBEIHYCHUH PACCTOAHUA 1O LIEHTpa 3eMilH
B 2,5 paza?

4. bpycok ¢ pa3Mepamu 10 x 5 x 20 cM caenax M3 BELLECTBA C IUIOTHOCTBIO
3000 xr/m*. BHyTpu Opycka HMeeTcs BO3MyLLHAs NONOCTh, 00beM koTopoii Ha 40%
menblue 0Obema Gpycka. Onpenenure CUIy TAKECTH, AEHCTBYOIIYIO Ha 6pycoK,
€CJIM OH HaXOAUTCA Ha BAILEM CTOJE.

Bapuanm I
1. KakoB ¢u3uueckuit CMbICI rpaBUTALMOHHOM MOCTOAHHOM?

2. 3annwnte GopMyIy, N0 KOTOPOH MOXKHO PaccuMTaTh CUIY FPaBUTALMOHHONO
NPUTSXEHHUA ABYX 1apoB. [l KakuX eLLe Tea MOXKHO NPUMEHATB 3Ty dopmyiny?

3. KocMuueckas pakera npubmmxaercs k 3emie. Bo ckonbko pa3 u3MeHHTCS
CHJIa TAXKECTH, AEHCTBYIOIIAA HA PAKeTy, IPH YMEHBIIEHHH PACCTOSHUA 0 LICHTpa
3emiau B 3 paza?

4. Bpycok ¢ pa3mepaMu S x 5 x 10 cM clienaH M3 BELECTBA C IUIOTHOCTbIO
4000 kr/mM*. BuyTpH 6pycka MMeeTCs BO3YyLLHas 10N0CTh, 00bEM KOTOPO# COCTaB-
nsiet 40% ot o6bema Gpycka. OnpenenuTe CUITY TAXKECTH, ACHCTBYIOWYIO Ha Opy-
COK, €CJIM OH HaXOAMTCA Ha BALLEM CTOJE.

I11. HoBnlii maTepuan

Tpu nanennn Ten Ha 3eMiTio MX CKOPOCTb yBenuuKuBaeTcs. Co BpeMeH ApHCTO-
TeJNs CUMTANIOCH, uTo Gosiee Tshkenble Tena nanatot 6bicTpee, yeM serkue. [oBops
COBPEMEHHBIM A3bIKOM, CUHTANIOCh, YTO y 60Jiee TAKENBIX TeN YCKOPEHHUE B TPaBH-
TauMoHHOM none 3emne Gonbie. U nefictBUTENBHO, 00BIICHHbIE HAOMIONCHHUS KaK
OyaTO CBUACTENLCTBYIOT MMEHHO 06 3TOM: KaMeHb Beflb AeHCTBUTENBHO YNajeT
paHbLIe CKOMKaHHOTO UCTa OyMary.

Tonbko Fanuneto 8 XVI Beke yaanock ONMeITHBIM MYTEM J0Ka3aTh, YTO ITO HE
Tak. HyHo yuuTeIBaTh CONpoTHRIEHHE BO3ayXa. IMEHHO OHO HCKaXaeT KapTUHY
cBobonHOro najaeHus ten. Ecinu ycTpaHUTh CONPOTHBIEHHE BO3YyXa, TO BCE TeNa
nananu 6el Ha 3eMiTio oaMHaKoBo 6bIcTpo. Ketaru, uMenHo ['anuneii BBen noHsTHe
YCKOPEHHS KaK CTPOTo onpeaeneHHoN HH3HUeCKON BETHYHHBDL.

Ecnu npoBoanTe oneiT ¢ TPy6KOiA, U3 KOTOpOIt OTKayaH Bo3ayxX (Tpybka Heloto-
Ha), TO MOXHO yOeHTbCA, YTO BpEMEHa NAJICHN JIEFKOTO NEPBIILKA W CBUHLIOBO#H
JApOOWHKH OAMHAKOBLL. B mpoliecce nageHus OHK MPONETAKOT OMHO M TO XK€ pac-
crosuve (JuimHa TpyOku HbrotoHa paBHa 1,5 M) 3a oauHakoBoe Bpems. Tak kak
NyTh NMPH PaBHOYCKOPEHHOM JIBH)KEHHH HaXOAUTCS Mo opmyse S = ar’/2 (Hayalib-
Has CKOPOCTb paBHa HYIIO), TO U3 OHOBPEMEHHOCTH NMAJCHHUS CIEAYET, HTO YCKO-
PEHUA LIAPHKA U MEPBILIKA OHHAKOBEI.

Ho B To Bpems, koraa sun ["anuneH, ele He yMeny oTkauynMBaTb BO3AYX U3 TPY-
60k. Kak xe lanuneii nonyunn ¢opmyny S = ar?/2? Benp nagaior Tena oueHb
OhICTPO, a CEKYHAOMEPOB B TO BpeMs elle He Obu1o. [anunel noragancs, 4To MOX-
HO KaK Obl «3aMEUIMTbY NMafcHHe Te, H3yyas ABHKEHHE LIAPOB MO HaKIIOHHOMY
wenoly. Bcmomuute naGopatopHyio paboty B Havase 8 knacca.
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Buieoowt:

1. CBoGOAHBIM NajilcHHEM HA3BIBAETCA ABHIKEHHE TEJa TONBKO MOJ BIUAHUEM
TIPHTAKEHHS K 3emie. YckopeHHe, ¢ KOTOPbIM NPOUCXOAMT CBOOOAHOE Naje-
HHE TEJ1, Ha3bIBAIOT YCKOPEHHEM CBOGOI[HOI’O najgcHHU4.

2. B onHOM M TOM Xe rpaBUTalHOHHOM I10J1C cBoGoagHOE MafeHue Bcex Tel,
HE3aBHCHMO OT UX MacChl U 00bema, TNIPOUCXOAHT C OAHHM H TEM XKE YCKOpe-

HueM (g).

A KaK e CBA3aTh YCKOpeHHe CBOGOHOIO MaJICHHA C napaMeTpaMH 3eMin: ee
maccoit M, n pannycom R,? Hano Bocniosi30BaThCA 33KOHOM BCEMHPHOTO TATOTE-

M
hua (F; = G—r:ﬂ )n BTOPBIM 33KOHOM Hetotona (F = ma). Tk.a=gu F=F,

MONY4HM:

IJie ¥ — pacCTOsTHHE A0 HEHTPA 3eMJIH, A — BBICOTA HaJl IOBEPXHOCTHIO 3eMIIH.

Kak BuauTe, B 3Ty opMyny He BXOAUT Macca Tena m.

B6nu3u nosepxHocty 3emin, T.e. NpH A << R,, yckopeHue CBOOOAHOro naje-
Hu# (0603Ha4UMM ero yepes g,):

g=GM23-=9,8M/cZ.
R3

C yBenM4eHHEM BbICOTbI Hajl 3eMieii yckopeHue CBOOOAHOTO NaaeHNA YMEHb-
maercs.

Heo6xoauMo OTMETHTD, YTO NONYYEHHOE HAMH 3HAYECHHE g ABJIAETCA YCpel-
HEHHbIM. B CHITy TOrO, 4TO Ha BEJIHYHHY YCKOPEHHA CBOOONHOIO NaACHHS BIHAIOT -
CIUIIOCHYTOCTb 3EMJ/IH H €€ BpallileHMe BOKPYT CBOEH OCH, OHa OKa3blBaeTcs pa3-
HbIM B pa3in4HbIX wHpoTax. Hanpumep, Ha nosoce H 3KBaTOpE OHO PaBHO COOT-
BercTBeHHO 9,832 M/c? n 9,780 m/c2. (TTonymaiite, rae my4iue B3BEIIHBATh TOBAP, H
KyZa notoM Be3TH? 310, KOHEUHO, IYTKA.)

A MOXHO N1 B AOMALUHHX YCJIOBHAX ONPEAETHTh YCKOPEHHE CBOGOZHOrO naje-
Hus? Koneuno, ecnu BOCNob30BaTbess HUTAHBIM MaATHHKOM. M3 xypca ¢pusuku
8 Kknacca BaM yike H3BECTHO, YTO NIEPHOA MaNbIX koneGaH it HHTAHOTO MasTHMKA

reamfl.
g

Hamepus ainvny HuTH / M neproa koneGanmii 7, MOXHO ONPESICIMTh YCKOPEHHE
CBOOOIHOTO NajieHHUA:
an’l
TZ
— 370 BBI ¥ NIPOAENACTE HA CEAYIOLIEM YPOKE.

g=

13*
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I'pasumempuueckas passeoxa

M1 yxe OTMeHanu, 4TO g 3aBUCHT OT IHPOThl MECTHOCTH. OIHAKO U Ha OOHOH
LIMPOTE 3HAaYEHUA g MOTyT ObITh pa3nuuKbl. CBA3AHO 3TO C pa3an4MAMH B INIOTHO-
CTH 3eMHbIX Heap. Tam, Hanpumep, rae 3eMHble HERPa MMEIOT GOJbLIYIO MIOT-
HOCTb (HalpuMep, IIe 3aJIeraeT MECTOPOXIECHHUE JKEIE3HON pyabl), 3HA4EHHE g
Gyner Gonblue CpenHero: g > g.... OTKIOHEHHE g OT CPEJHET0 3HaYEHHs Ha3bIBAIOT
rpaBHUTaLHOHHON AaHOMANIHCH:

Ag =88
Ha 3ToM ocHOBaHa rpaBiHMeTpHUecKas pa3Beaka Heap 3emiun. Hanpumep, npu
NoJIOKHUTENbHOM anomanuu ( Ag > 0) nepron koneGaHui HUTAHOrO MasTHHKa Oy-
JET YMEHbLIAThCS.

1V. YnpaxkneHus n Bonpochl Ha 3aKpenJieHue

— Kaxoe aBmxenue Ten Ha3blBaloT CBOOOAHEIM MagcHHEM?
Kak (hopmynupyerca 06001ieHHb1# 3axoH [Nanunes?
Kaky'o «xurpoctb» npumenun l'anuieit, 4tobsl nonyuuts Gopmyny S=ar/2?
— Bynert nu yckopenHe Tena noCTOAHHBIM [IPH €ro NageHUH ¢ BbICOTHI 30 kM
(conpoTHBIEHHE BO3AYXa HE YYHTHIBATh)?
Kak cunbHo otnnuarorcs yckopeHus cBOOOHOTO MajJieHHs Ha MOK0ce U Ha
sKkBarope?

V. Peuienne 3axau

1. Ha kaky10 BbICOTY MOAHANCA KOCMUYECKHiT KOpabib, €C/H ero npubops 3a-
¢bukcupoBany yckopeHue cBOGORHOro nageuus g = 4,9 m/c??

(Omsem: h=2,6 - 10® m.)

2*. Ha kakoM paccTOSIHMHM 7 OT LIEHTPa 3eMIIH TeJIO B MEPBYIO CEKYHAY CBO6O-
HOro ManeHus npoxoaut mytb S = 0,55 M?

got2 7
(Omsem: r =R, 55 =1,9-10" Mm.)

JlomawHee 3aaaHune
1. §42;
2. 3apaun Ne 160, 162 u3 yuebHuka.

Ypok 54
JlabGopaTophnasn paGora
«OnpeneneHne yCKOpeHHs CBOGOAHOI0 NMaaeHHA»

Henu ypoxa:
OnpeaenuTs 3KCIIEPUMEHTANIBHO YCKOPEHHE CBOGOAHOIO NaJeHN .

Obopyoosanue:
[lapuk Ha HUTH, IITATUB C My(TO# K KOJNBLIOM, H3MEPHTENbHAS JIEHTA, Yachl.
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Xon ypoka

Ykasanus k JadoparopHoii paGore

1. Pewnte 3anauy: HutaHOH MasTHHK 3a Bpems ! COBEpIUAET n KoaeOaHuH,
JNMHA HUTH paBHa /. Onpenenure yckopeHHe cBOOOAHOTO MaieHUs g.

2. Bocnonb30BaBIIKCE HMEIOIMMCA 060pYI0BaHHEM, H3MEPBTE 3HAYEHHE Be-
NHYKH, HEOOXOAUMBIX I ONpeaeIeHHs YCKOPEHHS CBOOOJHOrO NafieHus.
JUist 3TOro yCTaHOBHTE Ha Kpalo cTona mTaTHB. K KoLy ITaTHBa NoaBeCh-
Te WapHK Ha NMHHOH HUTH. LLlapnk npu 3TOM JOMMKEH HAXOAUTLCH Ha pac-
ctossHuK 3-S5 cM Ot nona. OTKJIOHHTE MasTHHK Ha 5-8 CM OT MONOXKEHHS
paBHOBECHS U oTnycTHTe. 3MephTe BpeMs ¢, 3a KOTOPOE MasATHHK CACIaeT
n = 40 nonHbiX kone6Ganuii. JyTMHy HUTH / H3MEpbTe C MOMOILLBIO H3MEPH-
TeNILHOM NIEHTHI WIIH JIHHEHKH. .

3. Bocrons30BaBIInCh (opMyJIoi, MONMyYeHHOH B Havae AaHHOH paGoThl, BBI-
YUCITUTE YCKOPEHHE CBOGOIHOrO NaIEHAA.

4., Pe3yneTars! U3MEPEHHIi M BBIMUCIEHHH 3aHECHTE B TabnHILy:

n Lm te 2, M/
20

JlomalliHee 3axaHue
TINCBMEHHO OLEHHTE, YeMy BbI Hay4HJIHCh NPY BRIMOJHEHHN 3TOiH paGoTsl. B
ciy4ae Heo6X0AUMOCTH 3aBepiuuTe ohOpMIIEHHE OT4eTa 1o paboTe.

Ypok 55
JBukeHue GpocaeMbix Tea

Llenu ypoka:

Hatb yuamnmes Gopmystbl s pacueTa BpeMeH! CBOGOIHOTO MaICHUS ¥ AaJlb-
HOCTH NoJieTa Tena, GpoleHHoro ropu3oHTanbHo. ITokasars, 4To npu OTCYTCTBHH
CONPOTHRIICHUS BO3/YXa TPACKTOPHH TeJl, OPOLICHHBIX TOPH3OHTANBHO U MOA Y-
JIOM K FOPU30HTY, ABIIAIOTCA napabonaMu.

Xon ypoxa

I. MoBTOpenne. IIpopepka nomMainHero 3aJaHus
— Cdopmynupyiite 3aKOH BCEMHUPHOTO TArOTEHHsA. 3anuiluuTe GopMyIty, Beipa-
KAIOILLYHO 3TOT 3aKOH.
[MpuBenuTe npuMepsl, KOraa 3ty GopMyTy IPUMEHATD HENb3A.
Kyna nanpasnena neficTByiommas Ha Bac cuia TshxkecTn?
Kaxoii onbIT noka3sIBaeT, YT0 YCKOPEHHE CBOGOAHOIO TIaICHHA HE 3aBHCHT
oT Maccel M dopMel Tena?
— HmeroTcs Ba ONMHAKOBBIX MasATHHKA, PAaCIONIOKEHHBIE B Pa3HBIX TOUKAX
3emiH Ha onHO# wmpote. Tlepruon konebanuii nepsoro MasTHHUKA Gonblie
nepuoaa konedanuii BToporo. UTto MOXKHO CKa3aTh O TUIOTHOCTH 3€MHBIX
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HCAp NOA 3THMH MasitHukamMu? Kakue MECTOPOXACHUSA MOT'YT HaXOAUTHLCA
noa MasTHUKaMH?

3ajaua a1 caMbiX COOOPA3UTENbHBIX:

Bl 3HaeTe, 4T0 YCKOpeHHe CBOOOHOTO MAJEHHA g YMEHBLIAETCS C YBEIHYEHH-
€M BbICOTHI NoabeMa Hap 3emineil. Kak Be1 aymaete, uTo 6yaeT NPOMCXOAUTE C g,
eciu, npoOypHB ryGOKYIO LIaxTy, MbI OYA€M CITyCKaThCA K UEHTPY 3eMiin?

(Omeem: g Oyaet nuHeliHo yMeHbatscs a0 0.)

II. HoBbiii MaTepnaJ

B uucne npounx npoGnem, kotopbiMu 3aHuMacs I'anuneH, 6bina 1 Takas, Ko-
TOpasi 0 COBPEMEHHON TEPMHHONIOIMH HasbiBacTcA 6ariucmukoi. anuneit pe-
WK1 33734y ABHKEHMA NYILIEYHOTO AApa, BLUICTEBLIETO U3 MyLIKH B TOPU3OHTallb-
HOM HanpasneHHH. Ero BLIBOA 0 TOM, YTO 3TO AAPO H AIPO, OTHYIEHHOE Ge3 Ha-
4anbHOH CKOPOCTH, HAXOMATCA B NTOJIETE ORHO U TO XKe BpeMst (KOHYEHO, NPH yCIio-
BMH, YTO ITH AJpa MEPBOHAYAILHO HAXOMATCS HAa OHOM BbicOTE Had 3emiuei) y
MHOIMX H3 BacC BbI30BET TAKOE Xe€ YANBIECHHE, KaK H y COBpeMeHHUKoB [ anues.
Tem He MEHee, ONBIT ITO NOATBEPXKAAET.

Haiinem Bpems cBoGOAHONO NajieHus Tena ¢ BLICOTH! h << R,. Mcnone3ysa dop-
myity S = af’/2 ¢ yuetoM, UTO yCKOpeHHe a = g, a yTh S = A, NOIy4UM:

h=gr2.

Orcrona BpeMst naaeHus

2h

= |—
g
Bpems npinkeHus Tena, 6polIeHHOr0 TOPH3OHTANLHO, TAKXKE ONpeensiercs no
3T0i popMyIc (CTpOroe 10Ka3aTeNLCTBO ITOrO yTBepiaeHHs OyaeT naHo B 10 knac-
ce). intepecen 1 TOT BakT, 4TO B FOPH3OHTAILHOM HATpaBIeHHH ITO Tefo OyneT ABH-
raThCA C NOCTOAHHOM CKOPOCTBIO — TOi, C KOTOpOii 6bIs10 GpoleHo. O603HauMM 3Ty
CKopocCTh v,. Torna naneHOCTH N0N€Ta FTOPU3OHTANILHO OPOLIEHHOTO TENa

I=v,-t=v,- 3—}1

g

Ha onbiTe MOXHO y6eoMThCA, YTO TeNo, OpolICHHOE TOPH3OHTAIbLHO, OyaeT
JABHraThCs 10 TPAEKTOPHH, KOTOpast Ha3bIBaeTCA Napabosoi. YuuTeab MoXeT npo-
JIEMOHCTPHPOBATh OTILIT C BORASHOH CTpYyEH.

AHJIOTHUHBIH OMBIT C BOAAHBIMHU CTPYSIMH NTO3BOJIAET YOEIMTLCA B TOM, UTO HE
TOJIbKO FOPH3OHTABLHO OPOLIEHHOE, HO U TENO, OPOLIEHHOE MO YITIOM K TOPH30H-
Ty, Oyner aAsurarbcs no napaGone. MoXHO HarIAAHO MPOAEMOHCTPHPORATD, HTO
Npy 3alaHHOM HalPaBICHUH Ha4yabHOM CKOPOCTH H BBICOTA, U TOPH30HTAJILHOC
pacctosHue Tem Goinblue, yeM Gonblie HayanbHas CKOPOCTD v, T.€. 4eM Goible
Hanop BOABI.

[pn ¢uKCHpPOBAHHOM 3HAUCHHM HaYAIBLHOA CKOPOCTH PacCTOSHUE, KOTOPOE
1IPOJIETAET TEJI0 B FOPH3OHTATIHHOM HarpaBjieHHH 0 BO3BPALUCHHSA HAa NCPBOHA-
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HaJIbHYIO BbICOTY, 3aBHCHT OT HAITpaBICHHS Ha4aJIbHOM CKOpOCTH, T.€. yIlla &
MEXy HanpaBIECHHEM BEKTOPA CKOPOCTH U ropu3oHToM. Haubonbiuas aansHoCTs
nosnera HabmogaeTcs npy yrie o = 45° .

YyeHHKaM, 0THaKO, HEOOXORUMO MOACHUTD, YTO OMBITHI CO CTPYEH BOABI NPO-
BOAHJIKCH NMPH HeOOABLINX CKOPOCTAX BbITEKAIOLEH U3 KpaHa BOAbI. B peaJibHbIX
M€ YCIOBHAX NPH PacyETe TPACKTOPHil IyJIb H CHAPAAO0B 0043aTE/IbHO YUHTHIBAIOT
conpoTHBIIEHHE Bo3nyXa. ix Tpaekropus yxe He 6yaeT sBnaTbca napabonoi.

III. YnpaxHeHHs H BONPOCH] HAa 3aKpenJieHHe

— W3 koHTeiiHepa, MOAHMMAEMOrO KPaHOM, CITy4aifHO BLINAIH KMPITHY H 010~
BHHKa KMpnu4a. Uro OsicTpee nonetut no 3emnu?
Io kaxoii popMyse onpeaensieTcs Bpems CBOGOAHOIO NaiIeHHs TeJ1a € BbICO-
TBL A?
To xaxoii popmyne onpenensercs JaabHOCTD [OJieTa Tejla, 6poLeHHoro ro-
PH30HTANIBHO C BBICOTBI /1 CO CKOPOCTHIO V,? KakoBa TpaeKTOpHs 3TOro Tesna?
JlBa Tena GpocwiIy ¢ NOBEPXHOCTH 3eMITH C OAMHAKOBOMH 110 BEJIHYMHE CKO-
POCTBIO V,, HO OJ pasHbiMK ymiamu: ¢ =10°, o, =30°. Kakoe u3 Ten no-
JIETUT Aanblue?
— Kak Biausier conpoTHBNEHNE BO3/yXa Ha TPASKTOPHIO H abHOCTB M0/1eTa Tena?

IV. Peuienne 3apa4

1. INapannoTicT npy 3aTsHKHOM NMpBDKKE MPONIETAET, HE PACKPLIBas MapallioTa,
paccrosinue h = 7680 M 3a Bpems ¢, = 142 c. Ha CKONBKO CEKyHIl CONPOTHRICHHE
BO3/yXa YBEJMYMIIO BpEMS NajieHus Mapauoruera?

(Omeem: At=t,—[2h/g =102¢.)
2. 3apmaya 165 u3 yuebnuka.
Jlomaiinee 3aganue

1. §44;
2. 3agaya 164, 166, 167.

Ypok 56
J.IBH)I(eHlle HCKYCCTBEHHBIX CIIYTHHKOB

Lenu ypoka:
JlaTb y4aummMcs OCHOBHBIE PEACTABICHHA O ABHXKEHHH HCKYCCTBEHHBIX CITyT-

HuKOB. OnpeaentTh NepByr0 KOCMHYECKYH0 CKOPOCTb.

Xon ypoxa

I. IlpoBepka noMalHEro 3aganus
— Kaxue Ben4MHbI BXOAAT B GOpMYITy /Ul HAXOXKAECHHA BpeMeHH cBOOOAHOTO
najaeHus rena?
— Kax u3MeHHTCS AabHOCTH MONeTa FOPH3OHTATBEHO OPOILEHHOIO Teja MpH
YMEHBILEHHH BBICOTHI NOABEMA TeJla Hal 3emieit?
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~ MoxHO 11 ucnonb3oBarth opmyny / =v0\/2h/ g And pacuera JajbHOCTH
nojieTa tena, GpowenHoro ¢ Boicotht i = 200 km? [louemy?
- Kamenb 6poiueH cHauana nog yrnom ¢, = 45°, a 3ateM nos yrom o, = 60°
K ropu3oHTy. [Ipu 3TOM BEIHYMHA CKOPOCTH B OOOHMX Clly4asX OQMHAKOBa.
Kak COOTHOCSATCS JaNbHOCTH M BBICOThI MOAbEMA KaMHsA B 060HX ciryyanx?
JIBo€e y4alluxcs BBIIUCHIBAIOT Ha JOCKE PEILEHUA JOMALIHHX 3a8a4 166 1 167.
Peutenus konnekTHBHO 06CyX1atoTCs.

I1. NosTOopenue MaTepuana 8 kaacca
— Kaxoe asuxeHne 1o OKpy>XKHOCTH Ha3bIBAIOT PaBHOMEPHbIM?
— Yro Takoe nepuoa odpateHus?
— Kakyo Benunny HasbIBalOT YacToTOM 00paimeHns? Kakoit GykBoii 0603Ha-
yatoT?
— Kak HaiiTi nepuon oOpalLeHHs, €C/IH U3BECTHBI PaZiHYC OKPY>XHOCTH R U
CKOpOCTB TeNa v?
Korna y Tesa nosBnseTCA LEHTPOCTPEMHUTENBHOE YCKOpeHHe?
To xakoii GopMyne pacCHUTHIBAETCA UEHTPOCTPEMHTENIBHOE YCKOpPEHHE?

I11. HoBblii MaTepuan

MBI yxe 3HaeM, YTO FOPHU3OHTANIBHO GPOLLEHHOE C HEKOTOPO#i BLICOTHI /# TENO
Oynet aBuratbes no napabose. Eciu Teny cooGwmTh Ha TOH e BbIcoTE 60MbIYI0
CKOPOCTb V, TO OHO YNIETHT Aanbiue. Torna MOXHO Moa06paTh TAKKE 3HAYEHHA V) H
h, uTO TENO (CNYTHHK) CMOXET XBUIaThCs N0 OKPYKHOCTH BOKPYT 3emi (puc. 107
yue6btnka). [TonpoGyem 3t0 caenats.

CornacHo 3aKOHY BCEMHPHOTO TATOTEHHs H BTOPOMY 3akoHy HbloToHa, ycko-
peHue CyTHHKA ONPENEAETCH FPAaBUTALIMOHHBIM MOJIEM 3€MJIH M PAaBHO YCKOpe-
HHIO CBOOOZHOIO NMajeHuU:

g= i =G ﬁ;’ .
m r

C apyroii CTOpPOHbI, Tak KaK CYTHHK ABHXKETCS MO KpyroBoi opouTe, 3T0 yCKo-

PEHHE ABAAETCS LEHTPOCTPEMHTENBHLIM, T.C.:

Yo
au=g=-".
4 r
Torna nonyunum:
M, vV}
G_‘; ==L s
r r

oTKyAa:

-
Vo= }G-M’ .
R, +h

a C YYETOM, 4TO r = R3 +h:
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A YTO K€ TAaKOE Nepeas KocMuueckas ckopocms? 310 MHHHUMAIbHasA CKO-
POCTb, KOTOPYIO HEOOXOANMO COOOLLMTD TENY Y TOBEPXHOCTH 3eMIH, YTOObI fpe-
BPaTHTh €10 B UCKYCCTBEHHbIH cnyTHHK. [lonaras, yro B nocnenueit dopmyne
h = 0, nony4yum 3Ha4eHUe NEPBOi KOCMHUYECKON CKOPOCTH:

v, = (G%l ~7,9kMlc
3

Takyto OrpoMHYyI0 CKOPOCTB COOBLMTE TENY YAANOCH b B 1957 roay — 310
6b11 nepBblit HCKyccTBeHHbIH cnyTHUK 3eman (MC3).

Tenepb Bokpyr 3eMiH BpaliaoTCA THICAYH CIIYTHUKOB pu3HOOOPA3HOTO Ha3Ha-
YEHUS: HayYHO-HCCIIENOBATEILCKHE, METEOPOIOTHYECKHE, CITyTHUKM CBA3M, CTIyT-
HUKH-Pa3BEAYUKH U T.0.

Onxaxo Mbl 3HaeM, 4TO oAy no6uiBank 1 Ha JIyHe, kocMuuecKHe 30HAbI GbLIH
oTnpasieHsl k naaHeraM Conneyroit cucrembl. Jls 3THX Henei pakete HeoGxoau-
MO COOOLUNTL 8MOPYI0 KOCMUNECKYIO CKOPOCMb — TAKYI0, PH KOTOPO# OHa CMOT-
n1a 6b1 IPEOAONETh CHITY MPUTAKEHUA 3EMIH U IIOKHHYTD €€, IBUrasACk 10 napabo-
nuuecKoit op6uTe. PacueTs nokasanu, 4To 3Ta CKOPOCTH B /2 pa3 60ibLLe nepBoi

KOCMHYECKOI:
v, =‘/5V1 = ’ZG% = l],ZKM/C .
3

Yto6b1 TENO NokHHYNO CONHEUHyI0 CHCTEMY, HEOOXOHMa mpembs KocCMuyec-
Kas ckopocms ( v, =16,7 xv/c ). UIMeHHO TaKyt0 CKOpOCTb COO01LMAH 30HAY «ITHo-
Hep—10», KoTopslii yxke mokuHyi npegaenst ConHeuHoi cucteMsl. (BooGuwe-To Tpe-
Th KOCMHYECKasAs CKOPOCTh B 3HAYMTENILHOH CTETICHH 3aBHCHT OT TOTO, B KaKOM
HanpaBieHUM KOpalilb BHIXOMMT M3 30HLI AEHCTBHA 3€MHOTO nMpHUTIXeHHs. Ona
MHHUMAJIbHA, €CIIH 3TO HAMPABJNEHHE COBMANAET C HanpaBjieHHEM OpOHTaILHOIO
asikeHus 3emnu Bokpyr Contua, H MakcHMaibHa (10 72,7 xm/c!), ecnay 3T Ha-
TIPaBIEHHA IPOTHBOIONOMKHBI.

HnTepecHo, YTO CyLIECTBYeT U YETBEPTass KOCMHYECKas CKOPOCTb — MHHH-
MaJibHas CKOPOCTb, KOTOPYIO Halo COOOMMTE pakeTe, YTOOLI OHA MOITIA YTIACTh B
3ananHy10 Touky ConHua. B 3aBHCHMOCTH OT nonoxeHus Touyku Ha ConHue, 3Ta
CKOpPOCTb MeHseTcs oT 29,2 km/c no 31,8 km/c.

IV. Bonipoce! Ha 3aKpenJieHne H3y4eHHOro MaTepHana
— Kakylo ckopoCTb Ha3bIBAIOT NEPBOH KOCMHIECKOH?
— MoXeT 11 CHYTHHK JIBUraThesl o opGHUTaM ¢ panuycamu » =2R, ur,=2,5R,,
1Mes OIHHAKOBYIO CKOPOCTH?
— Kakyio ckopocte HasbiBaloT Bropoii kocMuueckoi? Bo ckonbko pa3 oHa
Gonblie NepBoii KOCMHUYECKOi CKOPOCTH?

V. Pewuenue 3a5a4
1. 3anaua 170 (u3 yueGHuKa).
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Jano:

h=Ry2
M;=6- 10%kr
R;=64- 10°m

ve="

Pewenne:
Bocnonssyemcs  ¢dopMynoi#i  1is  KpyroBod  CKOPOCTH

3

cnyTHuka: v, = |G R . Tak kax BbicoTa h = R+/2, 10!

3

: 2 6. 2
v, = Gz3—M’—=\/6,67~10'“H Mo 260K s e

>
3

kr®  3-6,4-10°m

OTBeT: Vo = 6,5 KM/C.

2. Cuuras, 4to

paguyc OpOHTBI NEPBOTO KOCMHYECKOrO CITYTHHKA 3eMIH

r = 7340 kM, OIpeaeIUTE YHUCIIO OOOPOTOB CIIYTHHKA BOKPYT 3€MIIH 3a CYTKH.

(Omeem: n=

t R, £=14')
2r-r\R;

Jomauinee 3axanue

1. §45;

2. 3agaum 169, 171, 172 (no y4e6Huky).

Takxe cm. [Ipunoxenne k ypoky 20 no nporpamme A.B. IepriuxuHna.

Hens ypoxa:

Ypok 57
Ileperpy3ka u HeBeCOMOCTh

CcdopMynnpoBaTs NOHATHE NEPErpy3KH U HEBECOMOCTH.

Xon ypoka

IoBTropenne. IlpoBepka AoMaluHero 3agaHus
— Kaky1o ckopocTh Ha3bIBaIOT NEPBOif KOCMUYECKO#?
— Kak n3mensercs ckopocTh ABHXEHHA CITyTHHKA 110 OpOHTE € YBETHYEHHEM

BBICOTHI h?

3aBHCHT JIH CKOPOCTb CITYTHHKA OT €ro Macchl?
Kak HanpagneHs CKOPOCTb ¥ YCKOPEHHE CITYTHHKA, IBHXKYIETOCS 110 KPYyTo-

Bo# opbute? UeMy paBHO YCKOPEHHE TaKOro CIyTHHKA?
— MOXHO JI CUHTATh KPYroBoe JBH)KEHHE CIIyTHHKA paBHOYCKopeHHbIM? [lo-

yemy?

— Ha kakue aBa kiacca aenstcs HCKYCCTBEHHbBIC CITYTHUKH 3emnn?

Kaxyto ckopocTb Ha3bIBalOT BTOpo#i kocMuueckoit? YeMy oHa paBHa?
Yro npeacTasnset coboii TpeTbst KOCMHYECKas CKOPOCTh?
Kakoe aBikeHHe Ha3bIBAIOT PeaKTHBHbBIM?

— JIy1 yCKOpeHHst Hy)XKHa CHJIa, a CHJIa — 9TO AeHCTBHE OJHOIO Teja Ha IPYToeE.
TTouemy ke yCKOpPAIOTCS paKeTa, KOTAa B KOCMHYECKOM NPOCTPAHCTBE BOK-
pYr Hee HeT HUKaKHX Ten?
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Hosbnlii maTepuan

PaccmoTpuM cHaualia cayuai, Korga pakeTa CTapryer u
HauUMHAET pa3roHATbCA (puc. 197). YckopeHHue pakers a Ha-
NpaBJIEHO NPOTHBONOJIOKHO yckopeHHo g. Ha kocmoHaBTa
JEACTBYIOT 1BE CHIIbI: CHIIA TAXKECTH Mg (CO CTOPOHEBI 3eMH)
H CHJ1a peakuuy onopbl N co cropoHs! kpecina. Ux paBHoxeit-

creytowias £ = N — mg HanpasieHa BBepX, YTo0bl 00ecneuuTsh N
KOCMOHaBTY YCKOPEHHE a (KOCMOHABT HEMOABHKEH OTHOCH-
TeNbHO pakeTsl). [To BTopomy 3akoHy HeloToHa a
F=ma, =
mg
T.C. 5
N—-mg=ma
g ’ Puc. 197
OTKyaa

N=mg+ ma=m(a +g).

Bec kocMonapta P npunoxen k kpeciny. Ilo Tpersemy 3akoHy HeloToHa Bec

KOCMOHABTa PaBEH N0 BEIMYMHE CUIE peaKLUuy onopsl N:
P=N=m(g +a).

W3 370t hopMynbl crieqyerT, YTo NpH Pa3roHe paKkeTbl BEC KOCMOHABTA yBEJH-
YMBACTCSA MO CPABHEHUIO C CHIIOHN TAXKECTH Ha BENHUYUHY ma. Takum obpa3om koc-
MOHABT HCTIbITBIBAET NEPErpys3Ky. ‘

ITeperpy3ky MOXHO XapaKTepH30BaTh OTHOLUCHHEM YCKOPEHHSA PaKeThl d K YC-
KOPEHHI0 CBOOOAHOTO NafiCHUsA g — Koaghghuyuenmom nepezpysxu:

n=alg.
Torna Bec kocMOHaBTa
P =m(g+a)=mg(1 +alg)=mg(1 +n).

[eperpy3ku B KOCMHYECKHUX JIETATENbHBIX ANNapaTax MoryT ObITb OYEHB Cy-
IECTBEHHBIMH, BBIACPXATh TAKHE MEPErpy3KH MOTYT TONBKO CIIELIHATBLHO TOATO-
TOBNEHHBIE MOAH. [103TOMY AOCTAaTOYHO HAMBHO CMOTPATCA Kaapel U3 (uibMa
«ApmareaioH», Ije «IpoCThie aMEPHKAHCKHE NapHH» BO
rase ¢ bprocom Yunnucom, obneras Bokpyr JlyHsl, Bbl-
ZEPXKHBAIOT ACCATHKPATHYIO IIEPErPy3Ky.

A 4TO K€ MPOKCXOMT, €C/IH HANMPABJICHUA YCKOPEHHS
PaKkeThl M YCKOPEHHSA CBOOOAHOIO MajCHUS COBMAJAIOT
(puc. 198)? B stoM cnyuae paBHOAECTByiolIas cuia

F = mg — N coobimaer KOCMOHaBTY yCKOPEHHUE a: AN
F =ma. -
Torna a
mg— N =ma, ma
OTKyzAa P

N =mg—ma = m(g - a).
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CnenoBare/ibHO, BEC KOCMOHaBTa -
P=N=m(g-a).
Kak BHAHO, BeC KOCMOHABTa YMEHBILAETCS MO CPABHEHHIO C CHIIOH TAXKECTH,

aeiicTayouteii Ha 3emne. B yacTHOCTH, KOraa pakeTa BEIXONMT Ha OPOMTY U Bbl-
KJIIOYaeT ABUIaTeNH, yckopeHue pakeTsl a = g. [1o3ToMy Bec KOCMOHaBTa
P=m(g-g)=0.

CocTosHHe KOCMOHABTa (BMIpoyeM U Moboro Tena), NpH KOTOPOM €0 BEC pa-
BEH HYJIIO, Ha3bIBAETCSA HEBECOMOCMBIO.

s Toro 4To6b! HCMBITATh COCTOSHHE HEBECOMOCTH HJIH TEPErpy3KH COBCEM
He 0043aTeNLHO OTMPABJIATLCA B kOCcMOC. JIOCTaTOMHO CXOZHTL Ha aTTPAKLMOH
«AMepHKaHCKne ropku». KpoMe 1oro, cocrosHue HEBECOMOCTH Bbl HCMLITBIBACTE
BCENIA, KOIZla HAXOMAHTECH B MIPBIKKE.

I11. 3akpenaenne u3y4eHHOro
— Yro Takoe neperpy3ka? Korna ona HacTynaer?
— UYro Ha3bIBaIOT KOI(PPULIHEHTOM NEperpy3ku?
Kakue cuisl neficTByioT Ha KOCMOHaBTa B cTapryolueii pakere? Kak oHu
HanpaejeHbl?
Yro Takoe HeBecomocTh? Korna oxa Bo3HuKkaer?
— Kak HeBecOMOCTB BIMAET Ha ODIaHU3M YejioBeKa?

IV. Pewienne 3ana4

1. Yemy pasen Bec leTuHka-KoCMOHaBTa Maccoi m = 70 Kr IpH cTapTe pakeTbl ¢
MOBEPXHOCTH 3eMiH ¢ yckopeHHeM a = 15 M/c?? (Omeem: P = m(g + a)= 1750 H.)

2. JleratenbHblii annapart, CoBepilas BEPTHKAIbHYIO OCAAKY Ha IOBEPXHOCTD
3eMiH, paBHOMEPHO YMEHBILIAET CBOIO CKOPOCTH OT v = 20 M/c 10 0 3a | c. Yemy
paBeH BeC nunota maccoi m = 80 kr npu nocagke? Kakos koadduimenT nepe-
rpy3ku? (Omeem: P = m(g + v/t) =960 H; n=0,2.)

JlomaurHee 3a1aHHe

1. §46;

2. 3anaun 175, 176.

Ypok 58
Cuna TsxecTH Ha APYTHX IIaHeTax

Lens ypoxa:
ﬂaTb YHaWHMCA IMTOHATHE o6 YCKOpEeHUH CBOGOAHO]"O MageHUus U CUNEC TAXKECTH
Ha Apyrux rutaHetax ColHe4HOH CHCTEMBI.

Xon ypoka

L. HoBTopenue. [IpoBepka noMalIHero 3axaHun
— Paxera crapryer ¢ nopepxHocTH 3eMiu. Kakoe cOCTOSIHHE HCTIBITBIBAET KOC-
MOHABT B pakeTe?
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— byner a1 xocMoHaBT, HaxonAwMiCA B pakeTe, OBHXKYLUEHCA [0 KPYroBoi
OpGHTE NpH BITIOYEHHBIX JIBHIATENAX, HCIIBITHIBATH COCTOAHUE HEBECOMOC-
Tu? Ecnu pakera ABHXKeTCs NPH BBHIKIIOYEHHBIX ABMraTensax?

— Kak co31aTh «MCKYCCTBEHHYIO TAXKECTb» Ha KOCMHYECKOM Kopabne?

HeiicTyer nu ApxHMenoBa (BbITaJIKMBAIOLAsA) CHIIA B YCIIOBHSX HCKYCCT-

BEHHOTO CITyTHHKa 3eMin?

Kak n3mepaTh BpeMs B KOCMH4€CKOM KOpabiie B yCJIOBMAX HEBECOMOCTH:

MasTHUKOBBIMH, MPYKUHHBIMH HITH NIECOYHBIMH YacamMu?

JIBO€ yualuxcs BLIMMCEIBAIOT Ha IOCKE PEleH s ROMatIHHX 3aaay4 175 u 176,

I1. HoBbliii MaTepuan

C 30-x ronoB XX Beka, kora ObUia OTKpbITa IU1aHeTa [Ty ToH, M3BECTHO, YTO
Bokpyr ConHua obpatiaercs 9 Gonblunx miaxder. HazoseM ux B nopsiake yaaneHus
ot ConHua u ykaxkem HX cpefHee pacctosHue o CoNHLa B aCTPOHOMHYECKHX
eannnuax (1 a.e. = 149,6 MiH.kM.):

1. Mepxkypuii (0,387 a.e.);
2. Benepa (0, 72 a.e.);
3.3emna (1 ae.);

4. Mapc (1,52 a.e.);

S. FOnurep (5,2 a.e.);

6. CarypH (9,54 a.e.);

7. Ypau (19,18 a.e.);

8. Hentyn (30,06 a.e.);

9. Ilnyton (39,4 a.e.).

IMocnennne age nnanetsl — HentyH 1 ILTyTOH — GBUTH OTKDBITHI «Ha KOHYHKE
niepay», T.€. B pe3ybTaTe pacueToB UX Tpaekropuii. Tosko nocne 3Toro ux ysuae-
N1 B TENECKOMBIL.

Hcnons3ys dopMyny ans HaxOKIEHHS YCKOPEHHA CBOOOAHOro mafeHHs

M
g=G "RZ » Mbl MOXEM PACCHHTATD 3HAYCHUA § HA [IOBEPXHOCTH mo6oii ninaHeTsl.

Macca nnanet M 1 ux paguyc R H3BecTHEI 61arofaps acTpOHOMHYECKUM Habmio-
JCHUAM H CJIOXKHBIM pacueTam.

B yuebHuKke npuBeaeHbl 3HaUEHHS YCKOPEHHI CBOOOAHOIO NajAeHUA Ha pas-
JIMYHBIX MIAHETaX B OTHOCHTENbHBIX €AHHHLAX: g/g, (cM. Tabn. 7). Haubonbuiee
oTHowenue g/g, ans HOnutepa (2,55). T.e. yckopenue cBo60AHOrO MajeHHs Ha
IOnutepe g,, = 25 m/c’ . Hanmenbinee — ana [nytona: g /g, = 0,01, T.e. na ILnyTo-
He cuna Tskectd B 100 pa3 MeHblue, yeM Ha 3eMie.,

Kpome Gonbuinx nnaser, sokpyr Conxila Bpaiuaercs 6omee Tpex ThICAY MalbIX
njaHeT — acteporaos. OHK 06pasyIoT NMoJE aCTEPOH/IOB — HEMCCAKAEMBIH HCTOU-
HHK BIOXHOBEHHs LI mucarenei-dantactos. Camblii KpPYNHBIH H3 aCTEPOHIOB —
Hepepa. [lng Hero oTHowenue g./g, = 32, Te. Bec rpy3a Ha Llepepe B 32 pasa
MEHBLIE, YeM Ha 3emite.

Camoe 6nuskoe k Ham HeGecHoe Teno — JlyHa. Jlionu TaMm yxke noGbiBasu 1
yOeanHch B TOM, YTO AEHCTBUTENBHO YCKOPEHHE CBOGOAHOrO NafeHHs Ha JIyHe B
6 pa3 MeHblLE 3€MHOTO.
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111. Bonpocbi AJisl 3aKpenJieHHA

- Kakas nnanera 6nuxe Haxonures k Connuy: FOnurep unu Ypau?

— KakoBo paccrosauune mexxay Mepkypuem u HentyHom (B a.e. u B MeTpax)?
Ha kakoii nnaHete yckopeHue cBoGofHOro naaeHus Hanbonee 6IM3KO K 3eM-
Homy?

Ha ckonbko oTaMuYaeTCs BEC HENOABHXKHOIO rpy3a Maccoit 1 kr Ha Mapce u
Ha 3emne?

IMouemy noxoaka acTpoHaBTOB Ha JIyHe HaNOMHUHAJA CKOPEE MPbIKKH, YEM
06b14HY0 X000y ?

IV. Peitenue 3aaau
1. Pannyc nnanersi Mapc cocrasnser 0,53 paauyca 3emiu, a Macca—0,11 maccbl
3emnn. Boiuncnure, ueMy paBHO ycKopeHHE cBoOOaHOIO najeHus Ha Mapce?

2. Beruncnure nepByio M BTOPYIO KOCMHYECKHE CKOPOCTH Ui Berepsi, ecin
paauyc Benepsl R = 6100 kM, a ee Macca M = 4,9 - 10% xr. CpaBHHTE C aHANIOTH4-
HBIMH CKOPOCTAMH 1151 3€MITH.

(Omeem: v, = 17,3 xm/c, v, = 10,2 xM/c.)

3. Teno 6pocunu Ha 3emne BEPTHKANBLHO BBEPX CO CKOPOCTHIO V,, a Ha JlyHe —
CO CKOPOCTbIO v;/3. Bo cKxonbko pa3 OyAayT OTIMYATLCH MAaKCHMANbHbBIC BHICOThI
nofbeMa Tena, ecny yckopenue csoboaHoro naaeus Ha JlyHe B 6 pa3 McHblie
3emuoro? ConpoTuBieHHeM Bo3ayxa Ha 3emiie ipeHeOpeyb.

(Omsem: h /h = 1,5.)

Jomaurtee 3agaHue
1. Bolyuurs §47;
2.3anaun 178, 179, 182.

Ypoxk 59
IIpoBepouHoe TecTHPOBaHHe N0 TeMe « [ PAaBHTALIHOHHbBIE ABJIEHHS»

Hens ypoxa:
Iposepxa 3HaHHUi H yMEHHH YuaMXcs 110 TeMe «[ PaBUTALIMOHHBIE ABJICHUAY.

Xoa ypoka
Bapnanr 1

1. Kakas u3 npuBeaeHHBIX HuKe (GOPMyYNT BBIPAXKAET 3aKOH BCEMHPHOIO
TATOTEHHUS?

a) F=ma, 6) F=uN;
B F =Gyt r) Fy =—h;

1) CPEAN OTBETOB a)-T) HET MPaBHIILHOTO,
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2. Kocmuueckuii kopabib ynanserca oT 3emnu. Kak usmeHutcs cuna tarore-
HUsl, AEACTBY0ILAd CO CTOPOHBI 3eMJIU Ha PAKETY, IPH YBENUYEHHU PaCCTOSHHA 10
ueHTpa 3eMnu B 2 pa3a?

a) He H3MEHHTCH;

6) yMeHbUIHTCA B 2 pa3a;

B) YBEJIMYMTCA B 2 pasa;

r) YMeHbIUHTCS B 4 pasa;

1) yBean4uTcs B 4 pasa.

3. Boxpyr nnaners! Maccoi M nBuxeTcs cimyTHHK Maccoii m. Kakoe yTBepxkze-
HHE O CHJIE PAaBUTALMOHHOIO NPUTAKEHHUS, AEHCTBYIOILETO CO CTOPOHBI IUIAHETHI
Ha CHYTHHK, PaBUNBHO?

a) MO NPONOPLUHOHANbHA Macce M U He 3aBUCHT OT m;

6) MpAMO NMPOMOPLIMOHAJILHA MAacCe M U HE 3aBHCHUT OT M,

B) NPAMO NPONOPLHOHANBHA IPOHU3BENCHHIO Mace Mm;

r) IPSMO MPOMOPIHOHANBHA YaCTHOMY Macc M/m;

Z1) HE 3aBUCHT HH OT M, HX OT M.

4. Macca Jlynsl paBHa m, Macca 3eMilt — M, pacCTOAHHE OT LieHTpa 3emMiu Lo
uentpa JlyHsi paBHo R. Uemy paBHa ckopocTs ABWkeHUs JIyHbI o KpyroBoi op6u-
Te BOKpyr 3emnu? [ paBUTaLlMOHHas MOCTOsAHHAA G.

2) GM 6) Gm
R R

5) ZGM; r ZGm
R
GM

e 2R ©)

5. IIpu cBOGOAHOM NajicHAH C KPBILLIHM A0OMA LIENbIH KMPITHY HONETHT O MOBEpP-
XHocTH 3emnu 3a 2 ¢. CkonbKo BpeMeHH OyIeT UIHTCS NaJieHHE C TOH e KPBILIK
MOMOBUHKH KHpnuya?

a)2c; 6)4c;

B) 242 c; rlc

) 2
= c.
Y2

6. Macca JlyHsl npumepHo B 81 pa3 Menbiie Macchl 3eMan. UeMy paBHO OTHO-
LIEHHE CHJIbl BCEMUPHOTO TArOTeHHs F|, aeficTeyiowei co cTopoHsl 3emiiy Ha
Jlyny, x cune F,, neiictByromeii co croponst JlyHst Ha 3emiio?

a) 1/81; 6) 1/9;

B) I; r)9;

o) 81.
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7. C noBepXHOCTH 3eMJIH CTAapTyeT KOCMHMYECKas pakeTa co ckopocThbio 11,2
km/c. ITo kakoii TpaekTopuu OyneT NBUraThCs pakera?

a) no Kpyrosoit opOuTe BOKpYr 3emiu;

) no annunTHYECKOi opbHTE BOKPYT 3eMilH;

B) o napaGonuyeckoii opouTte BriiigeT 3a npeaens ConHEYHON CUCTEMBI;

r) ynanutes oT 3eMau ¥ OyaeT ABMraTbeA MO MJUIMNTHYECKOH opOuTe BOKpYr

Conuua;
A) no napabonuyeckoii opbure ynazet Ha ConHue.

Bapuanr 11 '
1. TMo kaxoii u3 NpHBEAEHHBIX HIXKE (HOPMYIT BEIYHCISETCS CHIa TATOTEHHA?
a) F=ma, 6) F=uN;
m,-m
B) F=G——2% 'Rzz; r) Fy =—kx;

Zl) Cpey OTBETOB a)—T) HET NPaBHIIbLHOTO.

2. KocMuueckwuii kopabnes npubnmxkaerca x 3emie. Kak u3MeHUTCS CHia TAro-
TeHHs, IeHCTBYIOLIAs CO CTOPOHBI 3eMITH Ha PAKETY, TPH YMEHBIIEHUH PACCTOSHUA
10 ueHTpa 3emiu B 2 pasza?

a) He U3MEHHTCH;

6) yMeHbIIHMTCA B 2 pas3a;

B) YBEIIM4UTCA B 2 pasa;

T) yMEHbLLUHTCS B 4 pasa;

1) yBEAMYHTCA B 4 pasa.

3. Bokpyr nnaHetsl Maccoi M nBrxeTcs cnyTHHK Maccoi m. Kakoe yTBepxae-
HHUE O CHJIE rPaBUTALMOHHOIO MPKTAKEHHS, AEHCTBYOLLENO CO CTOPOHbI CIIYTHHKA
Ha MIaHeTy, NpaBUbLHO?

a) npAMO NPONOpLMOHANbHA Macce M U He 3aBUCHT OT m;

6) npsAMO NpoOnOpLHOHATIBEHA MacCe Mm U HE 3aBHUCHT OT M,

B) 11IpAMO MPOMOPLUHOHANIbLHA NPOM3BEACHHIO Macc Mm;

I) IPAMO NpPOMOpLHOHAJIbHa YaCTHOMY Macc M/m;

I1) He 3aBUCHUT HHU OT m, HH OT M.

4. Macca 3emnu paBna m, macca ConHiia — M, paccTosHHE OT LeHTpa 3eMnH 10
uentpa Conxua paBio R. UeMy paBHa CKOPOCTb ABHXKEHHS 3eMJIH MO KPYroBoii
opbute Bokpyr Connua? [paBuraunontas nocrosHuas G.

a) Gm 6) GM
2R’ 2R
ZGm ZGM

B) r)
"R "R
G

) m, €) M
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5. Kamens Maccoii 2 kr npu cBoGoaHOM nageHuu ¢ 6aKoHa JOAETUT IO NoBep-
xHocTH 3emin 3a 1 ¢. Ckonbko BpeMeHH OyieT AUTCA IONET C TOro xe Gankona
msya mMaccoit 100 r?

|
a)0,5¢c; 6) E ;
B) 1 c; rc
n4c.

6. Macca 3emin npumepHo B 330000 pas menbite Maccsi ConHua. YeMy paBHO
OTHOILEHHE CHJIbI BCEMHPHOTO TArOTeHUs F|, neficTBylolweli co croporsl ConHula
Ha 3emio, k cune F,, neficteylonei co ctoposl 3emnu Ha ConHue?

a) 330000, 6) 575;
B) 1/575; r) 1/330000;
nl.

7. C noBepXHOCTH 3eMJIH CTapTYET KOCMHYECKas PaKeTa CO CKOPOCThIo 7,9 kM/C.
Io kako¥ TpaexkTopHu OyaeT ABKraThcs pakera?

a) no Kpyropoit opOuTE BOKpYr 3eMH;

6) no napaGonuyeckoit opoute BhifineT 3a npenenst ConHEYHON CUCTEMBI;

B) 1O JUIMNTHYECKOH op6uTe Bokpyr ConHua;

r) no napabonuueckoit opbure ynazger na Connue;

1) N0 NPAMO#i, CHOBa ynaB Ha 3emJio.

OTBeThHI K TecTy:

I eapuarm B
HHeapuaum | 8 | n | 6 | e [ B | a | a

-
w
®
®
®
-

Ypok 60
I'paBuTauus u Becenennas

Lens ypoxa:
Ccdopmuposars noHstue ranaktuku. Copmynuposarh 3akod Xa66na.

Xona ypoka
I. AHAJIM3 CaMOCTOATEILHOH paboTbl

I1. IloBTOpEeHHE

Kaxoe B3auMozeiicTBHe Ha3bIBAIOT IPABUTALMOHHBIM?

[TocpeacTBom uero ocyLIECTBISETCH IPABHTAMOHHOE B3anMozeicTBIe?
CdopmynupyiiTe 3akOH BCEMHUPHOrO TATOTeHMS. [[Na KakuX Ten OH
crnpaBeanuB?

B ueM 3akstiodaeTcs GH3HYECKHI CMBICT IPaBHTALHOHHON TIOCTOAHHO#?
Kem BriepBbie ObLITH NpoAeNaHb! TOYHbIE H3MEPEHHS 3TOH MOCTOAHHON?
Kaky1o cniy Ha3bIBatOT cunoii TaxecTn?
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Y10 TAaKOE MoJIe TAXKECTH?

ITo kakoii hopMyne caeayeT HaXOAUTb CHITY TKECTH, ECJIH TEJIO HAXOAUTCS
BOMH3M NoBepxHOCTH 3emnu?

Yrto Ha3bIBAIOT CBOOOAHLIM NageHUeM?

Ot Yero 3aBHCHT YCKOPEHHe CBOOOIHOTO naneHus?

Yro Takoe neperpyska’?

II1. A3y4yenune HOBOIO MaTepHaaa

Mup, 3emasn, Koecmoc, Beenennas...

TeicAueneTHAMH NBITIMBOE YENOBEYECTBO 0Opallano cBoH B3IIsAAbl Ha OKpY-
XKawoLui MUp, CTPEMUIOCH IOCTHTHYTD €10, BbIPBATHCA 3a IPEAC/Ibl MUKPOMUPA B
MaKpOMHp.

Yro ectb 3emns, Jlyna, Connue, 38e3ab1? e Hayano u rae koHeu BeeneHuoi,
KaK J10/1r0 OHA CYLIECTBYET, M3 YEro COCTOMT M IZl€ FPaHULbl €€ MO3HAHHUA?

H3yuenne BeenenHoi, paxke TONbKO H3BECTHOH HaM €€ 4acTH, ABIAETCSA IPaH-
JIHO3HO# 3anayeit. UToOb! MONY4YHTDb TE CBEAEHHS, KOTOPbIMH PacroaratoT CoBpe-
MEHHBIE YUYEHble, TOHaROOHIHCh TPY/Abl MHOXECTBA NOKOICHHH.

Bcenennas GeckoHeyHa BO BpeMeHM U npocTpaHcTBe. Kaxnas yactnuka Bee-
JIEHHOM MMEET CBOE HayaJl0 U KOHEL, KaK BO BPEMEHH, TaK U B NPOCTPAHCTBE, HO
Bca BcenenHas GeckoHeyHa M Be4Ha TaK, KaK OHA ABIAETCH BEYHO CAMOABHXKY-
wieica MaTepuen.

Bcenennas — 3To Bee cyuiectsytonee. OT Menb4ailinX NbUTHHOK U aTOMOB J10
OrPOMHBIX CKOTUIEHHI BEILECCTBA 3BE3IHBIX MUPOB U 3BE3AHBIX CHCTEM. TloTOMY
He Oyner onbKoii ckas3aTh, YTo MoOas HayKa Tak WM HHadye u3ydaeT Beenennyio,
TOYHEE, TE UM HHbIE €€ CTOPOHBI. XUMHUSA H3YYaeT MHP MONEKYI, PU3MKa — MHUP
aTOMOB M 3IEMEHTapPHBIX YaCTHLL, GHONIOTHS — ABNEHHUS KHUBO# npuponsl. Ho cyuie-
CTBYET Hay4yHas AHCLMIUIMHA, OOBCKTOM HCCIENOBaHUA KOTOPOH CIYXKHMT cama
Bcenennas unu «BcenenHas kak nenoe». 310 ocobas 0Tpacib aCTPOHOMHH — TaK
HasbIBaeMas kocmonorus. KocMmonorus — yuenne o Beenennoid B Lenom, BKioya-
touas B ce0s TeopHIo Beeit 0XBaYEHHOH aCTPOHOMHYECKHUMH HabmoneHuamu o6-
JlacTH, Kak yacTH BcenexHoili (kcTaTH, He clieiyeT CMEIUUBaTh MOHATHs Beenen-
HOIi B LIeNTOM U «Habmonaemoii», BuanMoii BeenenHoit). Bo BTopoM cnyuae peus
MIET JIMIID O TOH OrpaHHYEeHHOH 00NaCTH MPOCTPAHCTBA , KOTOpas KOCTYIHA CO-
BPEMEHHBIM METOIaM HaY4HBIX HccneroBaHuid. C pa3BUTHEM KUOEPHETHKY B pa3-
JHYHBIX 00JIaCTAX HAYYHBIX HCCICAOBAHUAX PHOOPENH OONbILYIO NONYIAPHOCTD
METOAMKH MoAenupoBaHus. CyLIHOCTb 3TOTO METOAa COCTOUT B TOM, 4YTO BMECTO
TOTO HJIM HHOTO PEAJTLHOrO OOBEKTa H3YYaeTcs ero MoJelb, 6osee UK MEHee ToY-
HO MNOBTOPSAIOLLIAS OPUTIrHHAN HIIH €ro Haubosee BaskHbIE U CYLIECTBEHHbIE ocobeH-
HOCTH. Mozensb He 06s3aTenbHO BellecTBeHHas konus o6bekra. [Toctpoenue npu-
6nxKeHHBIX Mofienel pa3UYHBIX SBIECHHI NOMOraeT HaM Bee ry6ike Mo3HaBaTh
okpyxatowmuit Mup. Tak, HanpuMep, Ha NPOTHKEHNH JTUTEALHOIO BPEMEHH acT-
POHOMBI 3aHUMAJIUCh HU3YYCHHEM OAHOPOXHONM M HM30TponHOH (BOOOpaxkacMoit)
BcesieHHoi, B KOTOpO# Bee (h)H3HUECKHE ABNEHHS NPOTEKAIOT OMHAKOBLIM O0pa-
30M M BCE 3aKOHBI OCTAIOTCH HEM3MEHHBIMM JUIA MOObIX o0nacTeit U B MoOOBIX Ha-
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npasnennsax. Usyyanuce Taioke Moaeny, B KOTOPbIX K 3THM JABYM yCIOBHAM n06aB-
JIA10Ch TPETbE, — HEU3MEHHOCTL KapTHHBI MHPa. 3TO 03HAYAET, YTO B KaKylO Obl
3M0Xy Mbl HE CO3€PLIAJIM MHP, OH BCEr/a A0/DKEH BhIIAAETDb B OOLKX YepTax OfH-
HaKOBO. JTH BO MHOIOM YCJIOBHbIE H CXEMAaTHYECKHE MOJIENH TOMOTIIH OCBETHTD
HEKOTOPbIC BaXKHbIE CTOPOHBI OKpYy»katowero Hac Mupa. Ho! Kak 6ni cnoxHa Hu
Obina Ta MK HHAI TEOPETHYECKAs MOAEIIb, KakHe Obl MHOrO0Opa3Hble (akTsl OHa
HH YUHUTBIBaNA, 1100as MOAENb — 3TO €Ile He CaMo SBICHHE, a ToNbKO Gonee uin
MeHee TOYHas ero KOMus, Tak cKa3aTh 00pa3 peansHoro mupa. [lostomy Bce pe-
3yNLTaTh, IONYY€EHHbIE C MOMOLLIBIO Mozieneii BeeneHHoH HeoOX0AUMO NPOBEPHTL
NyTeM CPaBHEHHS € peansHOCThIO0. Henb3s OTOKAECTBIATE CaMO SBJIEHHE € MOJle-
nbto. Henbas 6e3 TatenbHo# npoBepKH NPUNHCHIBAThL IPHPOJE TE CBOHCTBA, KO-
TopbIMH O0Onanaer Moaesb. Hu ogna U3 Moaesnei He MOXeT IPETEHAOBATL Ha POk
TOYHOTO «cNienKa» BeenenHoi.

3Be3anl 80 BeeneHHoit 06beAMHEHB! B THMAHTCKHE 3BE3/IHbIE CHCTEMBI, Ha3bl-
BaeMbIE raJlakTMKaMH. -

Yncno 38e31 B rajaktike nopsaka 101'2. Muneunslif myTh, cBeTnas cepebGprc-
Tasi 110J10Ca 38€3], ONOACHIBaIOLLag BCe HeOO, COCTaBIAET OCHOBHYIO YacThb Hallei
Ianakriku. Mneunslii nyTs HanGosee Apok B co3se3au Crpensua, rae HaxoaaTcs
caMble MoLUHbie oOnaka 3Be3n. HanmeHee sApok OH B NPOTHBOTIONOXKHOMA HacTH
He6a. M3 3TOro HeTpyHO BhIBECTH 3aKIIOYEHHE, YTO COIHEYHAA CHCTEMA HE HaXo-
autcs B HeHTpe ["anakTuku, KOTOpbIH OT Hac BHACH B HANPaBICHHH CO3BE3NUA
Crpenbua. B o6iem Hama NanakTika 3aHMMaeT NPOCTPAHCTBO, HAIOMHHAIOLLEE
JIMH3Y WM YEe4eBHLY, €C/IM CMOTPETh Ha Hee cOoky. Pasmeps! [Nanakruku ObutH
HaMeY€eHbI MO PacHONIOXKEHHIO 3Be3/, KOTOPhIE BUAHBI HA GONBIINX PACCTOSHUAX.
310 yeheuon: u 2opauue zuzanmel, [nametp I'anaktrku npumepHo paseH 3000 nk
(Mapcek (1K) — paccTosAHKUeE, C KOTOPEIM GONbLIad MOIYOCh 3¢MHOH OpOHTEI, nep-
AEHIMKY/IApHAs Jiyuy 3peHus, BuaHa nog yriom B 1", 1 Tlapcek = 3,26 ceetoBoro
roaa = 206265 a.e. = 3 - 10" xm) umu 100000 cBeToBBIX €T (CBETOBO#H rojx — pac-
CTOsIHHE NPOHICHHOE CBETOM B TEYECHHE rojla), HO YETKOM IPaHHUIIb] Y HEE HET, 10~
TOMY YTO 3BE3/THasA IUTOTHOCTh MOCTENMEHHO CXOAHT Ha HET.

B LieHTpE rajakTHKH pacnonoxeHo sapo auamerpom 1000-2000 nk — ruraHr-
CKOE YTUTOTHEHHOE CKOTUIeHHe 3B¢311. OHO HAXOAMTCA OT HAC Ha PACCTOSHHUH MOYTH
10000 nk (30000 cBeTOBBIX JIET) B HANpaBICHUH co3Be3aus CTpenbla, HO MOYTH
LIENTMKOM CKPBITO IUIOTHOH 3aBecoii 00JIakoB, YTO NPENATCTBYET OObLIYHBIM BH3Y-
anbHbIM ¥ GoTOrpadHUeCcKHM HAGMONEHHAM 3TONO HHTEpECHeiiero o6bekTa a-
JIaKTHKH. B cocTaB s11pa BXOAUT MHOTO KPacHBIX THTaHTOB M KOPOTKOIIEpHOAHYEC-
KHX uedeun.

Macca Haue ranakTHKH OLIEHHBRETCA ceftyac pasHbIMH crioco6aMM U paBHa
npuMepHo 2 - 10! macc ConHua (Macca Conniia paeHa 2 - 10% kr), npuyem 1/1000
€€ 3aKITI04eHa B MEX3BE3IHOM rase u mbUTd. [TonepeyHUK Halnei ranakTHKH Co-
crapaset 100000 cBeroBbIx JeT. [TyTeM kponoTHBoii paGoTel MOCKOBCKHH acTpo-
HoM B.B. Kyxapun B 1944 r. Haiuen yka3aHHs Ha CHPaJIbHYI0 CTPYKTYpY rajlakTi-
KH, IPHYEM OKa3a/10Ch, YTO MBI )KHBEM B IPOCTPAHCTBE MEXTY ABYMsI CTUPAIILHBI-
MH BETBAMH, GeAHOM 3BE3AAMH.
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B HeKOTOpbIX MecTax Ha HeGe B TENECKON, a KOe-T€ Nake HEBOOPYKEHHBIM
71a30M, MOXHO Pa3jIM4UTh TECHbIE IPYNIIbl 3BE€3/, CBA3aHHBIC B3aUMHbIM TArOTeE-
HHEM, WIH 3Be3aHble cKorneHns. CyulecTByeT ABa BHAA 3BE3IHbBIX CKOTUIECHHH:
paccesiHHbIE M IapOBbIE.

PaccesHHbIC CKOMJIEHHs COCTOST OOBIYHO M3 IECATKOB UM COTEH 3BE3/ [T1aB-
HOM MOC/IEA0BATENLHOCTH W CBEPXTUTAHTOB CO CI1a00H KOHLEHTPALHEd K LEHTPY.
[LlapoBbIe e CKONIEHHUS COCTOAT OOBLIMHO U3 AECATKOB MM COTEH 3BE3/L ITIABHOH
NOC/EA0BaTENBHOCTH ¥ KpacHbIX ruranTos. MHoraa oHH conepxat KopoTKONEpHO-
auyeckre uedenasl. PasMep paccesHHBIX CKOIUICHHI — HECKOJIbKO mapcek. Pas-
MEp LIApOBBIX CKOMICHUH C CHIbHOI KOHIIEHTpaluMeH 3B€3 K LEHTPY — JECATOK
napcek. M3BectHo Gonee 100 wapoBbIx M COTHU PAacCEAHHbIX CKOIUICHHH, HO B
["anakTHke NOCAEAHUX HOHKHO ObITH IECATKY THICAY.

Kpome 3Be3a B cocras ['anakTHKy BXOOMT €lLE pacCesHHAs MaTepHs, Ype3Bbl-
4aiHO pacCessHHOE BELIECTBO, COCTOALLEE M3 MEX3BE3AHOrO rasa W mbuav. OHO
o6pasyeT TyMaHHOCTH. CBeT/Ible OHH OT TOIO, YTO UX OCBEILAlT Onu3nexalye
3BE3/bL.

OnsuH [NTaysnna Xa66n (1889-1953), Beiaarowmiics aMeprUKaHCKUiL aCTPOHOM-
Habmogarenb, H36pan cambli NPOCTOl METOA K1acCH(PHKALIMY TaIaKTHK 1O BHELL-
HeMy BuAay. He cMoTpa Ha To, uTO B Kiaccudukauuioo ObUTH BHECEHBI BNOCIEH-
CTBHUH HEKOTOPbIC ROMOHEHNS, IEPBOHAYAIBHAA CHCTEMA, BbiBeAcHHas Xa6610M,
10 NPEXKHEMY OCTAETCS OCHOBO# KI1aCCH(HUKALUY IanakTHK,

Xab66n npey1oXui pa3aeauTh BCE TaIaKTHKH HA TPH BUAA!

1. dnnuntuueckue E (elliptical),
2. Cnupanshble S (Spiral);
3. Henpasunshbsle I (irregular).

TeopeTnueckoe MOAENTHPOBAHHE HMEET BXKHOE 3HAUEHHE TaK XKe M JUIA BbIsC-
HeHHs npouioro ¥ Gyaywero Habmonaemoi Beenennoit. B 1922 1. A.A. pua-
MaH 3aHsics pa3paboTKo# OpHrHHaNbLHOMN TeopeTHUeCkol Monenu Beenennoii. OH
NPEANONOXKHUI, YTO CPEAHAA TUIOTHOCTb HE ABJIAETCSA MOCTOAHHOM, a MEHAETCS C
TeueHHeM BpeMeHH. OpUAMaH NpuLles K BhIBOAY, YTO N0b6as 10CTaTO4HO 60sb-
wu1as yacTh BeeneHHoI, paBHOMEPHO 3anoNHseMas MaTepHeil, He MOXKET HAXOAUTh-
Csl B COCTOSHMH PaBHOBECHS; OHA [OJDKHA THOO pacluupAThCs; THO0 CoKUMATHCS.
Emie B 1917 . B.M. Cnaiinep 06Hapyxun «kpacHOE CMELIEHHE» CMEKTPaTbHBIX
JIMHUI B cieKTpax Janekux ranaktuk. [TonobHoe cmelueHne Habnronaercs Toraa,
KOT/Zla HCTOYHUK CBeTa yaansercs or Habmonarens. B 1929 r. 3. Xa66n o6bacHun
3TO SIBJIEHHE B3aUMHBIM pa3OeraHiHeM 3THX 3BE3aHBIX CHCTEM.

OtkpoiThlit Xab6n0M 3akoH rnacuT, 4To BeenenHas paciumpsercs Takum obpa-
30M, 4YTO CKOPOCTh V, C KOTOPO# FaJIaKTUKH YAAIAIOTCA APYT OT ApYra, IPOnopLuo-
HaJbHa PacCTOSHHIO R MEXAY HUMH:

v=HR,

rae H =65 XM _ nocrosuuas Xa66na.
¢-Mnk
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DOu3H4eCKUH CMBICI 3TOH MOCTOAHHOM 3aKJIIOYAETCA B TOM, UTO JIBE raJlaKTHKH,
HaxofsKe Ha paccTosHuK | MK, yransioTcs Apyr OT Apyra co CKOPOCTbIO 65 KM/c.

B HacToslLee BpeMs H3BECTHBI FIAKTHKH, YIAJSIOLHECA OT HAaC CO CKOPOCTHIO
0,46 cxopoctu cBeta. A cBepx3Besapbl M kBaapel — 0,85 ckopoctH ceta. Ho noue-
My oHH ABuxkyTCa? Ha ranakTuku moCTOSHHO AeiCTBYeT Kakas-To cuna. B otna-
JICHHOM NPOLIOM MatepusA B Hauleil o6nactin BeeneHHol Haxonmnach B CBEpX-
MJIOTHOM COCTOSHHMH. 3aTeM IIPOU3OLIEN «B3PBIB», B PE3YILTATE KOTOPOIO ¥ Hava-
nock pacituperne. UtoOsl BLISCHUTH AanbHeiillyo cyb0y MeTaranakTiuki, Heo6-
XOAMMO OLEHHTb CPEAHIO IUIOTHOCTh MexX3Be3aHoro rasa. Ecnu oHa Beiwe 10
npotoHoB Ha 1M3, TO obLiuee rpaBUTALHOHHOE MOIe METAaralakTHKH JOCTaTO4HO
BeJIMKO, YTOOBI IOCTENEHHO OCTaHOBHUTH paciuipenne. M oHo cMEHHTCs CxxaTHEM.

Bcs oxBayeHHas COBPEMEHHBIMM METOIAMH aCTPOHOMMUYECKMX HabmoneHuii
yacTh BcenenHoii HasbiBaerca Meraranakrukoii (unu Hauelt BeenenHoii). B Me-
TarajlakTHKe MPOCTPAHCTBO MEXK/Y MANAKTHKaMH 3aM0JIHEHO YPE3BbIYARHO pasps-
EHHBIM MEXraJaKTUYEeCKHM ra30M, MPOHH3LIBAETCA KOCMHUYECKHMHU JTy4yaMH, B
HEM CYILECTBYIOT MATHHTHbIE M IPaBUTALIMOHHEIC NO/I4, 4 BO3MOKHO HEBUAHUMbBIE
Macchbl BELIECTB.

Ot Haubonee yaaneHHBIX MeTaranakTHYECKHX OOBEKTOB CBET HAET A0 Hac
MHOTO MHJIMOHOB JieT. Ho HeT ocHOBaHMi yTBEp»#aaTh, 4To MeTaranakTHka 3To
Bcs Bcenennas. Bo3MokHO, CyLIECTBYIOT ApYTHeE, NOKa HE H3BECTHRIE HaM MeTa-
ranaKkTHKH.

Mb1 )uBeM B paciumpsioweics Metaranakruke. Paciuipenue MeraranakTHky
TIPOSBNIAETCA TONBKO HAa YPOBHE CKOIUIEHHIH ¥ CBEPXCKOIUICHHH ranakTHK. Merara-
NIaKTHKA UMEET OfIHY OCOGEHHOCTB: HE CYILECTBYET LIEHTPA, OT KOTOporo pasbera-
I0TCA TaNlakTHKH. YRanoch BBIMUCAHTh IPOMEXKYTOK BpEMEHH C Havana paciuHpe-
HUA METaraJakTHKH.

IMpomexyTok pacuumpenus pased 20—13 mnpa. ser. Paciunpenne Meraranak-
THKH AB/ISETCHA CaMbIM IPaHAHO3HBIM U3 H3BECTHBIX B HACTOAILKE BPEMS ABJICHUIN
npuponsl. EcTh npeanonoxenue, 4To pacluMpeHde MeraranakTHKH Taioke Hava-
70Ch C ABIICHA, HATIOMHUHAIOLIETO KOJIOCCANTBHBII B3PEIB BEILIECTBa, 001a1alouIero
OrpOMHOM TEMIEPATYPOi H [UIOTHOCTLIO. PacyeTsl, BEIIONHEHHBIE acTPOdU3MKa-
MH, CBHAETENBCTBYIOT O TOM, 4YTO [IOC/I€ Hayala pacliMpeHus BellecTBo Merara-
JIAKTUKH HMENO BBICOKYIO TEMIIEPATyPy H COCTOSUIO H3 JJIEMEHTapHbIX HacTHI{
(Hyk0HOB) U MX aHTHYacTHLL. 1o Mepe paciupenns U3MEHHIACh HE TOMIBKO TEM-
neparypa ¥ MIOTHOCTb BEILECTBA, HO H COCTaB BXOAMBIIHMX B HEro HacTHLU, T.€.
MHOI'MC 4aCTHLbl U AaHTH4YAaCTHLbI AHHUI'HPOBAJIH, nopoxxaasn l'IpH 3TOM 3JICKTPO-
MarHHTHbIE H3/TyYeHHs, KOTOPLIX B COBPEMEHHO} Ham MeTarajakTHke OKa3ajnoch
6onbiue, HeM aTOMOB, U3 KOTOPBIX COCTOAT 3BE3/IbI, IUIAHEThHI. JTa TEOPHUA Ha3bIBa-
eTcs TeopHcit «ropsucii BeceneHHoity.

Bce aTH maHHBIE yAanock NONyYHTH TOMBKO C MOMOILBIO YHUKATBHOTO, CI0X-
Horo 06opynoBasins, MO3BOMSIOLIEr0 pacluupHTs rpaHuusl BeenenHoit. o cux
TI0p YEN0BEYECTBO COBCPLICHCTBYET €ro, H300peTas Bce 6onee reHHanbHuIe Npu-
GOpBI, HO €lLE Ha 3ape LIMBUIM3ALMM, KOTAA NBITINBLIA YenoBedeckuil yM obpa-
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THJICA K 3200/1a4HbIM BBICOTaM, BeUKHE (GHIOCO(BI MBICITHIIH CBOE NPEACTABIIC-
HHe 0 BceneHHoH, Kak 0 4eM-TO 6ECKOHEYHOM.

Benukuit Hemeukuii yuensiii, punocod Mmmanyun Kant (1724-1804) cosnan
NEPBYI0 YHMBEPCAbHYIO KOHLIEMLMIO 3BOMOLHOHMpYIOIeH Bcenenuoii, npea-
craBuas Bcenennyro 6eckoHedHoi B 0c000M cMbicae. OH 060CHOBAN BO3MOX-
HOCTb M 3HAUHMTENIbHYIO BEPOATHOCTh BO3HHKHOBEHHUsA Takoi BceneHHol uckmo-
YUTEbLHO TMOJ AEHCTBUEM MEXaHHYCCKHX CHJI NPUTAXEHHA M OTTAIKUBAHHSA, H
TIONBbITAJICA BBIACHUTD JabHENILYI0 CyAbOy 3T0ii BeesienHol Ha Bcex ee Macuita6-
HbIX YPOBHSIX — HAUMHaA C MJIAHETHOH CHCTEMbI M KOHYasA MHPOM TYMaHHOCTH.

OHHLITEHH COBEPILIHI PAAUKAIBHYIO HAYYHYIO PEBOMIOLIMIO, BBE/S CBOIO TEOPUIO
OTHOCHTEJILHOCTH. 3T0 ObLI0 CPaBHUTENBHO NMPOCTO, KAK H BCE reHHanbHoe. EMy He
NPHLLIOCH IPEABAPUTENBLHO OTKPBITH HOBbIE ABJIEHHS, YCTAHOBUTD KOJIMYE CTBEHHBIE
3aKOHOMEPHOCTH. OH LB 3AMEHII TEOPHIO aGCOMIOTHOCTH IPOCTPAHCTBA U BpeMe-
HH MJIEEA UX OTHOCHTENILHOCTH. OTKPBUICA MYTh 1A JabHEHIIEr0 IPOHHKHOBEHUA B
CBOMCTBA M 3aKOHbI OKPYKAIOLLEN0 MHPa, HACTONLKO My60KO, 4TO cam DMHILTEHH He
Cpa3y 0CO3HaJl CTENEHb PEBONIOLMOHHOCTH CBOEH HICH.

B cratbe ot 30 uions 1905 ., 3a0xuBLIEH OCHOBBI ClIEUHAIbHOI TEOPUH OT-
HOCHTENBLHOCTH. JitHIITeHH, 00001as NpUHUMNLI OTHOCHTENLHOCTH [anuies,
NPOBO3I/1aCHII PABHONPABHE BCEX MHEPLUATBHBIX CHCTEM OTCYETA HE TONBKO B Me-
XaHUYECKHX, HO TAKIKE JIEKTPOMArHUTHBIX ABJIEHHA.

Brnepsbie NpUHUHMHATLHO HOBLIE KOCMOJIOTHYECKHE CIIEACTBHUS O6LIEH Teo-
PUH OTHOCHTCIIBHOCTH PacKpbLT BBLIAIOLIMHCA COBETCKHI MaTeMaTHK U (DU3HUK-
TeopeTuk Anekcanap @puaman (1888-1925). dpuaman npusen ase moaeny Bee-
JeHHO#. Bekope 3TH Mozien HalllM YAMBHTENBHO TOYHOE TOATBEPXKIEHHE B He-
MOCPEACTBEHHBIX HAGNMIONCHNAX ABHKEHNH AaNeKuX ranakTHk B sddekTe «kpac-
HOTO CMEILCHHUSA» B UX CNIEKTpaXx.

Otum OpHaMaH A0Ka3al, YTO BEWECTBO BO BCeleHHOM He MOXET HAXOAHThCS
B nokoe. CBOMMH BhiBogaMH DpHIAMaH TEOPETHUECKH CIOCOGCTBORA OTKPHITHIO
HeobxoauMocTH rnobansHOM 3BomoUMH Beenennoit.

Cy1ecTByeT HECKOILKO TEOPHl IBOTIOLHH:

Teopus nynscupyioweit Beenennoi yrsepxaaer, 4To Hal MU POM3OLLIEN B pe-
3y’abTaTe F’HraHTCcKoro B3peisa. Ho paciuupenne BeeneHHoit He 6ynet npopomkarscs
BEYHO, T.K. €ro OCTaHOBHT rpaBuTalks. 1o 310 Teopnu Hatua Beenennas paciumps-
CTCA B TeueHHe 18 MapA. 1eT co BpeMeHH B3pbiBa. B Gyaywem paciuupenne noaHoc-
ThIO 3aMEIMTCS ¥ NPOM3ONIET OCTAHOBKA, a 3aTEM OHA HAUHET C)KHMATHCA 10 TEX
Op, MOKa BELECTBO ONATh HE COXMETCA U POU30iiAET HOBEIi B3PbIB.

Teopust cTaLMOHAPHOTO B3pbIBA: COMIACHO €if Beenennas He HMeeT U Hauana,
HH KOHUA. Ona Bce BpeMs npn651BaeT B OAHOM H TOM X€ COCTOSTHUH. IMocrosinHo
uzeT o6pa3oBaHHE HOBOrO BOZOBOPOTA, YTOOLI BO3MECTHTH BEILECTBO YAAJIAIO-
wmxcs ranaktuk. [lo stoit npuunne Beenennas Beerna onnnakosa. Ho ecnu Bee-
JICHHas, Ha4aJ10 KOTOPOH MOJIOXKHIT B3PbIB, OyAeT paclUUPATLCS 10 6ECKOHCYHOCTH,
TO OHa NOCTENEHHO OXJIAZINTCS M COBCEM YTACHET.

Ho noxa Hu onxa M3 3THX Teopuil He IOKa3aHa, T.K. HA JIAHHBI MOMEHT He
CYLUECTBYET HUKAKHWX TOUHBIX JOKA3aTENbCTB XOTA Obl 0AHOM M3 HUX. OTKpPBITHE
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MHOroo0pa3HbIX [POLIECCOB 3BOMIOLMH B Pa3IMYHLIX CHCTEMAX U TeJIaxX, COCTaB-
asouMx BeeneHHylo, 103800 H3YyYHTh 3aKOHOMEPHOCTH KOCMUYECKOI 3BOIO-
LIMK HA OCHOBE HAbMIONaeMbIX JaHHbBIX H TEOPETHYECKHUX PAcUETOB.

B kauecTBe oiHO# U3 BaXKHEHIINX 3a/1a4 pacCMaTPHBAETCA ONPEAEeHUE BO3pac-
Ta KOCMUYECKUX 0OBEKTOB M HX cucteM. DaKT B3aUMHOTO YAAJICHHS TaJIaKTHK, CO-
cTaBasomMX MeTarajiakTHKH, CBUAETENLCTBYET O TOM, YTO HEKOTOPOE BPEMs TOMY
Ha3ajl OHa HAXOAMJIACh B KAYECTBEHHO HHOM COCTOSIHHH, 1 GbLa 6osee miIoTHOH.

M3 Bcex BbIIIENEPEYHCICHHDBIX A0KA3aTEILCTB MOXHO C YBEPEHHOCTBIO Ce-
natb BbIBOA: BceneHHas 3BomouuoHUpYeT, OypHBIE MPOLECCH MPOUCXOAHIH B
NPOLIIOM, NPOHCXOIAT ceityac U OyAyT NPOUCXOOUTD B OyayLeM.

IV. Bonpocs! Ha 3aKpenJieHHe:
— CkoJbKO 3B€3] B HALIEH rajakTuke?
— C kaxoi ckopocTbio ColHile JBHXKETCA BOKPYT LIEHTPa rajfakTHKH?
3a kakoe BpeMs CBET NIPOXOAMT PacCTosHHe, paBHoe 1 Mnk?
Cdopmynupyiite 3akon Xab6na.
— Or yero 3aBucHr 6ynymee BeenenHoii? Byner s oHa paclIMpATCs BE4HO?

Jomainee 3apaHue
1. Boiyuurs § 48;
2. 3amaum Ne 182, 183, 184, 185.

Ypoxk 61
KonrpoJjbHast padoTa no TeMe « paBHTALHOHHBIE SIBJICHUA»

Llens ypoka:
BoIaBUTE 3HAHNA K YMEHHA yHaluXcs no TeMe «[ paBHTaLHOHHBIC ABJICHUAN.

Xon ypoxa
Ilpeanaraercs Ba pa3HBIX MO YPOBHIO CJIOKHOCTH BApHAHTa KOHTPOAbHO#H pabo-
Tbl. Bapuant 1l paccunTaH Tonbko Ha XOpOLIO H OTJINYHO YCIIEBAIOLIMX YHALIHXCA.

Bapuant I

1. Ctpemsch NpbITHYTh B PEKy KaK MOXHO Jaibllie, MaTBYHK pasbexancs
OTTONKHYJICA OT Kpas KpyToro 6epera ¢ ropH30HTANBHOH CKOPOCTHIO 6 M/c. Brico-
Ta Gepera Hax Bozfo# paBHa 7,2 M.

a) CKonbKo BpeMeHH JUTHIOCH ABHXKEHHE MaJTbYHKa?

6) Ha xakoM paccTosHMH IO TOPH30HTAJIH OT MECTa Ha4ala JABHKEHHS
ManevHK Boiizer B Boxy?

B) C kaKoii CKOPOCTBIO MAJIBYMK JJBUTAJICA B MOMEHT KacaHHs BOAbI?

2. Ha Teno, Haxonsieecs Ha pacCTOSIHUH # OT IUIAHETHI, JeHCTBYET CH1a HPHTS-
JKEHHA K IUIaHeTe, paBHad F.
a) Cxemarnyecku u300pasurte CHIbI FPaBUTALHOHHOIO B3aUMOZEH-
CTBHA 3THX TEJL.
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6) Uemy Oyner paBHa cHjla NPHTAKEHHUA NPH YBETHYEHHH PACCTOSHHUA
Mexay HMMH B 2 pa3a?

B) Ecni Teno nepBoHa4anbHO ynepiKHBalH, TO Kak OHO OyJeT ABHUraThb-
€1, €CJIM €10 OTIYCTHTH? Byaer i1 310 ABKMXKEHHUE PaBHOYCKOPEHHBIM?

3. KocMmoHaBT Maccoit 75 Kr npH BeiBoae kKopabis Ha OpOHTY HCHLITHIBAET ne-
perpysKy, paBHyio 3.
a) Uemy paBeH Bec KOCMOHaBTa?
6) Kak HanpaBsieHo yCKOpeHHe paKkeThbl 1 YEMY OHO PaBHO?

Bapuanr I1

1. BeptHkansHO BBepx Opocuau May Maccoit 0,5 kr. M4, ROCTUTHYB BBICOTBI
5 M, BepHyacs B Touky Opocanus. TIpeHeOperas conpoTHBIEHHEM BO3LyXa, OT-
BETLTE Ha BOMPOCHI:
a) Kaxoe BpeMs Ma4 Haxoanscs B ABHXKEHUH?
6) C kakoii ckopocThio Ma4 ynaaeT Ha 3emio? Haueprure rpaduk 3asu-
CHMMOCTH BEIUYMHBI CKOPOCTH MAYA OT BpEMEHHU.
B) Uemy Gblna paBHa KMHETHYECKAs YHEPTUs MAYA, KOTJa OH HAXORUIICA
Ha BeicoTe 2,5 M?

2. Onpenenute k03 GHUMEHT NEpErpy3KH, HCIIBITHIBAEMON KOCMOHABTOM Mac-
coit 80 «r, ecnu ero Bec npH 3ToM cocTasnseT 400 H.

3. o opbure kakoro paaMyca ABHKETCS HCKyCCTBEHHbIH CIYTHMK 3emiy,
ecnu ero opbuTanbHas ckopocts paBHa 8000 m/c?

4. Kakum 6yner nepuon konebaHuii HUTAHOrO MasTHMKa Ha ruiaHere Mapc,
ecau Ha 3eMiie OH cocTaBsier 2 ¢?

5. Yemy paBeH rpaBHTalLMOHHbIH paauyc JIyHsl, eciu yckopeHHe CBOOOIHOro
naneuus Ha JIyHe B 6 pa3 meHblie 3eMHOTO?



3ana4uv NOBbLIWEHHOW CINOXHOCTH

1. K cetv Hanpshkenuem 120 B noakimoyalor asa conpdrusnenm. ITpu ux noc-
NieAoBaTENBHOM COCAMHEHHH TOK paBeH 3 A, a PH NapajulelbHOM — CyMMapHbIi
TOK paBeH 16 A. YeMy paBHBI CONPOTHBIEHHA?

(Omeem: R, =10 Om, R, = 30 Om.)

2. MoxHO v OBe NAaMIOYKKH HakanuBaHMg MoWHOCThIO 60 Bt M 40 Br,
paccyuTanHble Ha Hanpsbkense 110 B, Bkirowate B Liens ¢ HanpskeHuem 220 B
[IPH NOCIIEA0BATENLHOM HX COSAUHEHHN?

(Omeem: Her, nepBas GyaeT ropeTh ¢ HEAOKAJIOM, a BTOpas — C NepPeKalioM.)

3. DnexTpuyeckHit yaliHUK uMeeT aABe o6moTku. TIpu BmoOYeHHH onHON M3
HHX BOIA B YaHHHKE 3aKUTIAET YEPe3 BpeMs ¢, = 15 MUH, NPH BKJIIOYEHUH APYroH —
uepe3 Bpems £, = 30 MuH, Yepes kakoe BpeMs £ 3aKHIUT BOJa B YaifHMKe, eciiu obe
00MOTKHM BKJIIOYHTB: a) NOCIEAOBATENBHO; 6) MapauienbHo.

(Omeem: a) t =45 muH, 6) t = 10 MuH.)

4. IIpenoxpanuTenb U3 CBUHLOBOH NPOBONOKH cedeHueM S, = 0,2 MM? [IOCTaB-
JeH B CETh, NPONOXEHHYI0 MEIHbIM MNPOBOAOM C TOMNEPEYHBIM CEYECHHEM
S, = 2 Mm% Tlpn KOPOTKOM 3aMbIKaHHH CHJIa TOKa JAOCTHINA 3HaueHua [ = 30 A,
UYepes kaxoe BpeMs NOCIIE KOPOTKOTO 3aMbIKAHHA HAYHET IUIABUTHCS CBHHLIOBHIH
npenoxpauuTens? Ha ckonbko 3a 310 BpeMs HarperoTcs Meabie nposoaa? [Tore-
PAMH Temia BCJEACTBHUE TEILUIONPOBOAHOCTH MpeHeOpeusb. YienbHas TEIUOeM-

Jox
kr-°C
ceunua p, =0,22-10° Om-M, Meau — p, =0,017-10° Om M. Temneparypa
nnapiienus cBuHua ¢, = 327 °C. Temnepatypa MEAHBIX IPOBOIOB 10 3aMbIKAHUS
t,=20°C.

(Omegem: TlpepoxpaHuTenb HauHeT IUIaBUThCA 4epe3 0,09 ¢, MeaHsie poBoaa
3a 3T0 Bpems Harpeiorcs Ha 0,1 °C.)

KOCTb CBHHUa ¢, =134 Meau— ¢, =381 VaensHoe ConpoTHBIEHHE

oc’

5. lyroBas nammna roput noz HanpskeHueM U= 80 B u notpebsier MOLIHOCTh
P = 800 Bt. Ha cxonbxo rpagycos HarperoTcs MOABOAALIMCE IPOBOAA 4Yepe3 1 MuH
10CNE BKJIIOHEHHA JIAMIIbL, €CIIU POBO/A MUIOLIAMAbIO MONEPEYHOTO CEUEHHA S =4 MM2
caenanbl u3 meau? TonoBuHa BbIZENMBLIETOCA TEMNA OTAACTCA OKPYXKalOILEH
cpeae. YaenbHoe conpotusieHue Meau p =1,7-10° OM-M, WIOTHOCTL Meaw

Ik

v =8,9-10° kr/M’ , yenbHas TennoeMKocTh Meau ¢ = 381 c
KT+

(Omeem: 1a 0,8 °C.)
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6. [1sa mpoBOAHHKKA, CAENAHHBIE U3 OHOIO U TOTO Xe MaTepHana, BKJIIOYEHb
nocneaosarenbHo. HaiiT oTHOWIEHHE TeMIepaTyp NPOBOAHMKOB MPH MOAKIIOYE-
HUH MX B CETh, €C/IM OHH M3 NPOBOIHUKOB B [IBa pa3a TOJLIE APYroro, a TEMIooT-
laia MporopLUHOHaNbHa MJIOWAAM NOBEPXHOCTH NPOBOIHUKA U Pa3HOCTH TEMIie-
paTyp NpOBOAHKKA M OKpYXaloLlero Bo3ayxa. Temnepatypa Bosayxa f, =0 °C.

(Omeem: t/t,=1/8.)

7. dse namnbl MOWHOCTBIO P, = 40 BT u P, = 60 BT, paccuxTaHHBI€ Ha OAHHA-
KOBOE HaIpsHKeHHe, BKIIHOYEHBI B CETh C TEM K€ HAIpsHKEHHEM NOC/EI0BATENBHO.

Kakue moutsoctu onu norpebnsior?
(Omeem: P’ = 14,4 B, P, = 9,6 Bt.)

8. B onnoM KanopHMETpe HaXOZMTCA BOAA, B APYTOM — KHAKOCTb TaKoH e
Macchl. B KalopUMeTpBI [Orpy3HiH OAWHAKOBBIE IPOBOIOYKH, BIJIIOHCHHbIE NOC-
JIe/I0BaTENbHO B Lienb ¢ ToKkoM. Kakylo yaenbHyIo TEII0eMKOCTb HMEET XKHAKOCTD,
€CJIH Yepe3 HEKOTOPOE BPEMA NOCIIE MOAKITIOHEHHS TPOBOIOYEK K HCTOYHHKY TOKa
Temneparypa Bojbl MoAHAnack Ha 4,25 °C, a xxuukocru — Ha S °C,

Ik )
kr-°C
9. [IpoBonoka U3 HUXpOMa H30THYTa B BHAE KONbLA pagnyca » = 1 M. B uentpe
KOJb11A JIEKHT HCTOUHHK TOka ¢ U =2 B. McTouHHK TOKA COEAMHMIN C KONTBLIOM M0
IMaMeTpy TakoM ske HUXpOMOBOH NpoBonokoii. HaiTu HanpsxkeHHe MexxAy Touka-

MH COEIMHEHH A, €C/IH TUIOLLAb MONEPEYHOTO CEYEHHs NPOBONOKH S = | MM2,
(Omgem: U=0,9 B.)

(Omeem: ¢ =3570




domawHue JKCnepuMeHTanbHbIE 3agaHUA

1. PaspexsTe chipyto kKapTogesiHy MonoiaM i B OQHY HX MOJIOBHHOK Ha pac-
crostuK 1-2 cM BOTKHHTE Mrosiki. FIrosiku NOACOEAMHHTE K NOMIOCaM rajibBalu-
yeckoro anemexTa. Ilponabnionatite 3a u3MeHeHHeM LBeTa Kaprodens BOAM3M
3/1EKTPOAOB (KaToAa H aHoAa). MOXHO JIM C [TOMOLUBIO 3TOr0 METOA? BLIABHUTH Ha-
AMYKE HUTPATOB B Kaprodesne? KakoB THN NPOBOAHMOCTH 311€Ch HMEET MECTO?

2. PaccMoTpHTe 3anacHbl€ ILTABKHE NMPEJOXPAHHTEIH K TEJIEBU30PY H APYTHM
OBITOBBIM 1eKTpONpHOOpaM. 3anuIIKMTE NpEAeNbHbIE 3HAYCHHA TOKOB NJIAaBKHX
BcTaBok. HaueprHTe cxeMy anekTpHuecKoii Lieny BKIIIOYEHHSA deKTponoTpebuTe-
JIA C NIABKHM MPELOXPaHHUTENEM.

3. Ha 6annone namnsl Hakanusanusa Hanucano: 60 Br, 220 B. ITo ytum napa-
METPaM ONPEACTHTE CONPOTHBIIEHHE CIIHPANH JIaMnibl B paboyem cocTosnuu. Pac-
CYHTAlHTE JUIHHY CITHPAJIH JIAMITbI, ECIIH H3BECTHO, YTO OHA H3rOTOBJIEHA U3 BONbG-
pamMoBoO#H nposonoku auamerpom 0,08 mm.

4. 3anMiKTe NO NAcNOpTy MOIIHOCTH AOMAUIHEIO JIEKTPHYECKOro YaiHUKa
(anexTpokunATHABHHKA). OnpefenuTe KONIHYECTBO TEIUIOTHE, BLIAEIAEMOE 3a BpE-
Ms ¢t = 15 MuH, a Taloke CTOMMOCTB NIOTpe6IIsEeMOii IHEPTHH 32 ITO BPEMSL.

5. Cobepure uenb U3 anemeHta BonbTa, Kitoua, OXHOBONBTOBOI# MaMnbl. [Tpo-
BEpPBTE, KaK 3aBUCUT HAKaJl JIAMIIBI OT IJIyOHHBI IOTPY>KEHHA nnacTuH. O6bacuuTe
3Ty 3aBHCUMOCTS. [IpespallieHne KakuX BUAOB SHEPIHH INECH NPOUCXOAUT?

6. Yro Gyner HabmogaTbCs, €CnM K ABYM PAAOM BHCAILMM IUBEHHBIM MITIaM
noaHeCTH nonioc Mariuta? OTBeT OOBLACHUTE H NPOBEPHLTE HA OMBITE.

7. O6bsAcHUTE, NOYEMY MBO3RH, KaHUENAPCKHE CKPENKH, MOBHCILNE HA MarHUTE
W HaxoAsIMcCCs PAAOM, OTIUIOHAIOTCA OT BEpPTHKAIbHOTO HanpasneHus. ITpone-
JiaiiTe ONbIT U yOeaAUTeCh B ITOM.

8. lMonHecuTe KOMNAC BHayYale KO JHY, 8 3aT€M K BepXHEH 4acTH XKeNne3noro
Be/ipa (KacTpIONH), CTOALLIETO Ha 3emiie. Y JiHa CTpesiKa KOMIaca oBOPauyHBaeTcs
I0XKHBIM TOTIOCOM K BEJIPY, a B BEPXHEH yacTH — ceBepHBIM. [TpoBepbTe 310 ABNE-
HHUE U OOBACHHUTE €ro.

9. Yicnone3ys napaduHOBYyI0 GyMary M xeNe3Hble ONWIKH, NOTYUYHTE CEKTP
MarHMTHOTO TIOJIS IPAMOrO U MOAKOBOOOPa3HOINO MarHHUTAa.

10. Hccnenyiire, kak BexyT cefst TMCTOMKH €1a60 3apsAXKEHHOTO NEKTPOCKONa
npu NpHOAHKEHUH K HEMY CHIIBHO HaIEKTPH3OBAHHOMH (3apsAiOM NPOTHBOIIOIOK-
HOro 3Haka) nanoyku. O6wacHuTe HabnonaeMoe ARIEHHKE.

11. CkouncTpynpy#ite u n3rorossre peoctar Ha 3 Om. [Ipegycmorpure nipucno-
cobrenne, KOTOpoOe No3BONAIO Gbl cpa3y ONpeeNATh BEAHYHHY BBEACHHOIO CO-
NPOTHBEHHA PeoCTaTa.
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12. Uccnenyiite, 3aBUCHUT JIM HAIIPABJIEHHE CHUIIOBBIX IMHUHA MarHMTHOTO 10N
3JIEKTPOMArHuTa OT HaMpPaBAEHHUs TOKA B KaTYLIKE. 3aBUCHT JIM CHJIa MArHUTHOIO
11015 OT CHJIbI TOKA B KaTyLIIKE; OT MaTepralla CepACYHHKA, BBOAMMOTO B KaTyILKY;
OT YMC/1a BUTKOB KaTyLIKH?

13. CxoHCTpyHpyiiTe 1 H3roTOBETE ACHCTBYIOLIYIO MOIENE J1EKTPHYECKOTO
yCTPOMCTBA, MPH NOMOLLH KOTOPOrO MOXHO OYHIIIATH HEMarHUTHBIE ChIITy4He Tena
(necok, coib, 3epHO W T.1.) OT MEJIKUX JKENIE3HBIX MPEAMETOB (HanpHMeEp, JKees-
HBIX OMHJIOK).

14. CxoHCTpyupy#iTe YCTaHOBKY, NpH MOMOLUH KOTOPOH MOXKHO ynpaBisTh
JABHXXEHHEM MIPYLLIEYHOFO BOJOJa3a, MOMELIEHHOr0 B BBICOKYIO LIWIMHAPHYEC-
KYIO MEH3YPKY € BOAOH. YNPaBICHHE JOIKHO BECTHCh HA PACCTOSHHH HECKONbKHUX
METPOB U OCYILECTBIATLCSA MOCPEACTBOM TEIIA, CO3AABAEMOroO IIaMEHEM CIIHP-
TOBKH NPy NPHO/MKEHHH K YIPaBIAIOIIEMY YCTPOHCTBY (pH 3TOM BOA0/1A3 [0~
YKEH MOTPY»Xarbes).

15. BeinycTHTe OAHOBPEMEHHO C OJHOM M TOM Xe BbICOTHI BHayaje JBa Mmyc-
THIX, @ 33TEM NyCTOH W NOJIHBIHA KopoOku cnuyek. Kakoii n3 Hux ynager paHbiue?
O6wacHuTe HabnonaeMbIe ABJICHHS.

16. INonoxute Ha kpali cTona HeGONbIIOH MpeaMET, HANPUMEDP, JTaCTHK HIIH
xopobok crnuuek. CTONKHUTE NpeaMET CO CTONA H 3a(UKCHUPYITE MECTO, e OH
yZAapuics o nosi. U3MepHB BBICOTY CTONIA HAZ TTOJIOM M JaJLHOCTD MOJIETa, HARANTE
CKOPOCTb, KOTOPYIO Bbl COOOLUMIIN TEMY TMPH TONYKE.
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