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1 IOACHUTEJIBHAA 3AIIUCKA

JlononHuTenbHast 001Ieo0pa3oBaTeNibHas MporpaMMa €CTeCTBEHHOHAYYHOMN
HampaBiaeHHocTH «®Pu3nka» (mamee — mporpamma) usydaercss B 5-11 kiaccax
obOpaszoBarenbHbIX I1eHTpoB PoHaa Awnapes MenpHuuenko (nmamee — OLD).
[Iporpamma COCTOMT M3 JBYX 3TaloB: MPONEAECBTHUECKUN (O3HAKOMUTENIbHBIA U
0a30BbIi YPOBHHU) I OOYYaIOIIMXCSA/BOCIUTAHHUKOB 5-0 KIIACCOB W OCHOBHOM
(yriyOaeHHBIH ypOBEHbB) 11 00y4aromMUXCst/BOCIIUTAHHUKOB 7-11 Kiaccos.

AKTYaJlbHOCTh TPOrpaMMbl OOYCJIOBJIEHA MNOTPEOHOCTHIO COBPEMEHHOTO
00111eCcTBa B CUCTEME JIOTIOJHUTEIBLHOTO 00pa30BaHus YBICUEHHBIX YUAITUXCS.

[TporpamMma pa3paboTaHa Ha OCHOBE CIEAYIOIIUX JOKYMEHTOB:

— 3akoH Poccuiickoit denepanuu «O6 obpazoBanumn» (denepanbHbIi 3aKOH
oT 29 nexabps 2012 r. Ne 273-D3);

— mpuka3z Munucrtepctba npocsetieHust PO ot 9 nos6ps 2018 r. Ne 196 «O6
YTBEPXKJICHUM TOpSAKAa OpraHu3alldd W OCYIIECTBIEHUS 00pa3oBaTEIbHOU
NEATEIbHOCTH 10 AOMOIHUTEIbHBIM 00111€00pa30BaTeIbHBIM ITPOTrpaMMaMy;

— KOHUEMUHMSA  pa3BUTHS  JIONOJIHUTENBHOTO  oOpa3oBaHusA  JeTel
(Pacniopsixenue IlpaButensctBa PO ot 4 centsiops 2014 r. Nel726-p);

— MOCTaHOBJeHHWE [JIaBHOTO TOCYJapCTBEHHOIO CAHUTApPHOTO Bpaya oOT
28.09.2020r.

Ne 28 «O6 yrBepxkaennn canutapusix npasui CII 2.4.3648-20 «CanurapHo-
AMHUIEMUOJIOTUYECKUE TPeOOBaHUA K OpraHMU3alMsIM BOCHUTaHUS U OOy4yeHwus,
OT/IbIXa U O3/IOPOBJICHUS JETEH U MOJIOAEKNY;

— TIOCTAHOBJICHHE [JIaBHOTO TOCYAapCTBEHHOTO CAHUTAPHOIO Bpada oOT
28.01.2021r. N2 «O6 ytBepxkaeHnuu canutapubix npaBuia CanlluH 1.2.3685-21
«'urueHnYecKre HOpMaTUBBI U TPeOOBaHMS K 00eCIieYeHUIO O€301acHOCTH U (WJIH)
0e3BpeIHOCTH I YelloBeKa (DAaKTOPOB CpeIbl OOMTaHUSD.

Ilegarornyeckasi  1eJgecOOOPa3HOCTb  MPOTPAMMBI  3aKJIIOYAETCS B
oOecreyeHny aJanTaluy IKOJIBHUKOB K U3HU B 00IIeCTBE, MPodecCHOHANbHON
OpUEHTAllUM, A TAKXKE B BBISIBICHUM U TMOJJAEPKKE YYalUXCsA, MPOSBUBIIAX
BBIJIAIONIMECS] CIIOCOOHOCTM M HMHTEPEC K JUCUUIUIMHAM €CT€CTBEHHOHAYYHOTO
HaIlpaBJIEHUSs, B YACTHOCTHU K (PU3HUKeE.

[Iporpamma MOXeT OBITh pealid30BaHa C TOMOILIBIO JIUCTAHIIMOHHBIX
TEXHOJIOTUA, TEXHOJIOTUI CMEIIAHHOTO U MOAYJIHHOTO OOyUEHHUS.

Heab nporpamMMsbl — 00€CTIEUUTh:

— (opmHupoBaHUE Y 00yJarOIUXCs MPEACTABICHUN O HAyYHOU KapTHHE MUpa —
BaYKHOM PECYPCE HAYUHO-TEXHUYECKOTO MPOrPecca;

— O3HAKOMJICHHE OO0ydYaromuxcs ¢ (U3MYECKUMH SBICHUSIMH, OCHOBHBIMU
NPUHIUIAMH PAa0OThl MEXaHU3MOB, BHICOKOTEXHOJIOTUYHBIX YCTPONCTB U PUOOPOB;

— pa3BUTHE KOMIMETCHIIMA B  PEIICHUH WHXCHEPHO-TEXHUUECKUX U
UCCIIEIOBATENILCKUX 3a/1a4.

VYkazaHHas 11e71b 00yclnaBIMBaeT 3a/1a4M MPOTrPaMMBbl:

— obecrnieunTh yCBOEHHE 0A30BbIX (PU3NYECKUX TOHATHIA;

— c(popMHpOBATH U Pa3BUTh TBOPUYECKOE MBIIUICHUE B MTPEIMETHOM 00IacTH;

— «®u3uKa»y U HaBBIKM CAMOCTOSTEIBHOTO MPOBEIEHHS J1TaOOPaTOPHOTO
AKCIIEpUMEHTa (IPOEKTHOU JEATEILHOCTH);

— chopMHUpOBaTh HAaBBIK HCIIOJIB30BAHMUS MaTEeMaTHMYECKOro ammapara u
OCHOBHBIX €CTECTBEHHOHAYYHBIX 3aKOHOB Ui pPEHICHHUs MPAKTUYECKUX U



AKCIIEPUMEHTAIIBHBIX 33/1a4 10 (PU3UKE;

— TMOKa3aTh MPUBJIEKATEILHOCTh Npodeccrid, ModydaeMbIX Ha 0aze (Qu3nKo-
MaTeMaTH4eCKOro o0pa3oBaHus;

— chopMUPOBAaTh HABBIKA CAMOCTOSTENILHOM pabOThl € HCTOYHHKAMU
uHbOpMaIHH;

— chopMHPOBATh HABBIKA OCMBICIICHHOTO YTEHUS, TOTPEOHOCTH B TOCTOSTHHOM
CaMOpPa3BUTHH.

O0bem, coaepkaHMe M IUIAHHPYeMble Pe3yJbTaTbhl POrpaMMbl
OTIpeNIeTICHbl HUCXOJs W3 OCOOCHHOCTEW OJapEHHBIX YdYaluxcs B 00JacTh
€CTECTBEHHO-MAaTEMATUUECKUX HayK. BmecTe ¢ Tem mpu omnpeaenaeHud o0beMa u
COZIepXaHUsl TMPOrpaMMbl YUUTHIBAIACH CIIOKHOCTh KOHKPETHOTo OJioKa TI0
OTHOILIEHUIO K JPYruM OJIOKaM TEMbI, BO3MOKHOCTh MPHUOOPETEHMS yHalllUMHCS
MPAKTUYECKOTO OMbITA U OCYHIECTBICHUS MEXKITPEIMETHBIX CBS3EH.

OTanYnTeIbHOH O0COOEHHOCTBIO TIPOTPAMMBI SIBJISIETCSI M3YyYE€HHUE OCHOB
bu3KKku ¢ 5 Kiacca kak o0ecreyeHrue rOTOBHOCTH K JalIbHEUIEMY TPOI0JKEHUIO
OCBOEHHMS Kypca (PU3UKH.

Cpok peajm3anyu NporpaMmbl — 7 JieT.

O6mmii 00béM mporpamMmsbl coctaBisieT 768 yacoB. [IpoaomKUTENTBHOCTh
y4eOHOro roja — 32 Heaenu.

3aHATUS TPOBOJATCA B Trpymmax, CGHOPMHUPOBAHHBIX 10 BO3PACTHOMY
IPUHIIHITY:

B 5—6 kiaccax 110 2 Jaca B HEJIeIIo,

B 7 - 11 kiaccax no 4 yaca B HEZIEIIO.

DopMBbI U PeKUM 3aAHATHM.

KonudecTBo yuacTHUKOB B rpymre o 15 yenosek. [Ipu popmupoBanuu rpymi
YUUTBIBAIOTCS PE3YJIbTATHI OJUMIINA]], SK3aMEHOB U COOECEI0BAHMS.

3ansaTuss mOpoBOASATCS B (OpME  TEOPETHUECKUX, TNPAKTUYCCKUX U
WHUBUTYATbHBIX 3aHATUNA U KOHCYJIbTAITUH (TIPOEKTHAS NESITEILHOCTD, TIOITOTOBKA
K OTUMIIHagaM, KOHPEPESHITHIM).

[IpakTrueckue 3aHATHS TPOXOIAT B (opMe TaOOpPAaTOPHBIX MPAKTUKYMOB U
MPaKTUKYMOB IO PELIECHUIO 3a/1a4.

JlaGopaTopHbIi MPAKTUKYM IO KaXJAOW TEME COCTOMT M3 HECKOJbKUX
nabopaTopHbIX padoT. [lo HEKOTOphIM TemMaM B 3aBUCUMOCTH OT MaTepHabHO-
TEXHUYECKOTo obecrneyeHus: Jiaboparopuu jabopaTopHbie pabOThI, BXOAAIIKE B
KaXK[IbIH 1a00paTOPHBIN MPAKTUKYM, TIEJAror BHIOUPAeT CAMOCTOSITENIbHO, UCXOIS U3
PENJIOKEHHBIX B paboueil mporpamme.

KonuuecTBo yacoB Ha oJiHy J1abopaTopHyto padoTy: B 5-7 kinaccax — 1 vac,

B 8 kmacce 1 — 2 4gaca,

B 9 -11 kmaccax 2 yaca.

B pe3yabTaTe 00y4eHusi 110 JaHHOM MporpaMMe yJaliuiics oyaer:

- 3HATh OCHOBHBIC 3aKOHBI U (DOPMYJIBI U3 PA3NUYHBIX Pa3AesioB (PU3MUKHU B
00bEMe JaHHOM TporpaMmbl (0a30BbIe PU3UUECKUE TTOHATHS );

- BJaJeTh HaBBIKAMH Pa0OTHl C U3MEPUTEITHLHBIMU NPHOOpPaMH; HABBIKAMH
CaMOCTOSITENIbHON PabOThI ¢ UCTOYHUKAMH WH(POPMAITMN; HaBBIKAMHU OCMBICIIEHHOTO
YTEHUS;

- YMeThb pemiath (U3NIeCKUe 3aa91 MOBBIIICHHOTO U BEICOKOTO YPOBHEH.

Pe3ynbTaThl 0CBOEHMS POTPAMMBI ONPEIEISIOTCS C UCIIOIB30BAHUEM 5-TH



Oa/IBHOM CHUCTEMBI OlleHrBaHuA. bamiel ot 1 10 5.
KoHTpOJIb 0CBOCHUS TPOTPAMMBIL: MEKYWUL, NPOMEHCYMOYHBIU U UMO20BbL.

Texkyujuit Konmpob — KOHTPOJIb B ipoliecce o0yueHus. [lo popme: oTBeTHI y
JIOCKH, CaMOCTOSITEIbHBIE pabOThl MO OJOKaMm, MPOBEpKa JAOMAIIHETO 3aJaHus,
71a00paTOPHBII MPAKTUKYM, YCTHBIN 3a4€T, SKCTIEPUMEHTAIILHBIN 3aUET.

Ilpomesrcymounwiit Konmpoab OCyIIECTBISAETCS B JOPME KOHTPOJIBHBIX padoT
110 TEMaM.

Hmozo6wtii Konmpons — KOHTPOJIb B (OpME dK3aMEHA IOCIIE KaKJI0ro rojaa
oOyueHus. K yka3aHHOMY BHJly KOHTPOJII OTHOCUTCSI UTOTOBBIM 3K3aMeH. s 5-6
KJIACCOB MTOTOBBIA 3K3aMEH COCTOUT M3 TEOPETUYECKOM YacTh M JabOpaTopHOI
pabotsl. s 7-11 KjaccoB COCTOUT M3 TEOPETUYECKOM M MPAKTUUECKOW YaCTEw.
Teopernyeckas 4acTb — YCTHBIA OTBET, MPAKTHYECKas 4acTh — PELICHHE 3a/Jad.
[Tporpammoii He IPeAYCMOTPEHO UCIIOJIB30BAHUE TECTOB JIJIs1 UTOTOBOI'O KOHTPOJISL.



5 KJace

2 YYEBHO-TEMATUYECKHWH IJIAH

64 yaca, 2 yaca B He/IeJIIO0.

B TOM 4YHCJIE

Ne HaumenoBanue teM U 0J10KOB Otee koo TeoOpeTHYEeCKHe | MPaKTHYeCKHe
Y4eOHBIX YacoB
4achl 4achl

Tema 1 Beenenue. B mupe usmepenuii 24 7 17
biok 1 DneMeHThl MaTEMaTHKH. 11 4 7
bioxk 2 JlaGopaTopHBIN TPAKTUKYM: «DJIEMEHTHl MAaTEMAaTUKHN ) 1 1
biok 3 Beenenue B pusuky 8 3 5
bnok 4 JlaGopatopHslii npakTukyM: "B Mupe uzmepenuit” 3 3

Koumponvnas paboma Ne 1 no meme 1 1 1
Tema 2 Mexann4yeckue siBJICHUS 20 6 14
biok 1 Mexanudeckue siBIICHUS 8 2 6
biok 2 OCHOBBI TMHaAMHUKA 6 3 3
bsok 3 JlaGopaTtopHsbrit mpakTukyMm: "Cura" 2 2
bnok 4 OHeprus. Buael MexaHnueckoi 3HEpruu. 3aKoH 3 1 ’

COXpaHEHHUs SHEPTUH.

Koumponvnas paboma Ne 2 no meme 2 1 1
Tema 3 IIpocTbie MexaHU3MBI 10 3 7
biok 1 [IpocTeie MexaHNU3MBbI 7 3 4
bsok 2 JlaboparopHslii mpakTukym: "IIpocTeie MexaHU3MBI" 2 2

Koumponvnas paboma Ne 3 no meme 3 1 1
Tema 4 Tesio n BemecTBo CBOMCTBO U CTATHKA TEKYIIHX Cpes 8 3 5
Brok 1 Tesno 1 BemecTro 3 3
bsok 2 JlabopartopHslii npakTukym "Teno u BeniecTBo" 3 3
Eiok 3 Ha6opaTopHLIJ71 npakTukyM: "CBONCTBa U CTaTUKA ) 5

TEeKY4HX Cpel
HTrorosblii 3k3aMeH 3a 5 Kiace 2 2
Bcero 64 19 45




6 KJIacc

64 gaca, 2 yaca B HeJIeJII0

Oo0111ee KoJI-BO

B TOM 4YHuCJI¢

Ne HaunmenoBanue Tem u 0JI0KOB R S—— TeOpeTHYECKHe | MPaKTHYeCKHe
4achl 4achl
Tema 1. [D1eMeHTbI MATEMATHKH 6 2 4
bnok 1 ONeMEHTBI MAaTEMATUKU 6 7 4
Tema 2. (TemioBble siBJIeHUs 16 4 12
biok 1 TeruoBble sIBICHUSA 10 4 6
biox 2 JlaGopatopHslif npaktukyMm: "TerioBsie siBieHus" 5 5
Koumponwvnasa paboma Nel no meme 2 1 1
Tema 3 DilIeKTpuYecKHe siBJIeHHUA 24 6 18
brox 1 DIIEKTPUUECKHE SIBJICHUS 16 6 10
biok 2 JlaGopaTopHbIil IpakTUKYM: "DIeKTpuiecTBO" 7 7
Koumponvnas paboma Ne2 no meme 3 1 1
Tema 4 IIpupona 3Byka. 6 2
biok 1 [Tpupona 3Byka. 4
binok 2 JlabopaTopHBIi MPAKTUKYM «3BYK» 2 2
Tema 5 Onruyeckue siBJIeHUSA 10 5 5
Bbrox 1 CBeT u TeHb 2 2
brox 2 OnTudeckue mpruOOpsI 4 2 2
brnoxk 3 ['a3 kak onTU4eckas cuctemMa 1 1
bnox 4 JlaGopaTopHslif npakTukyMm: "OnTrka" 2 2
Koumponwvnasa paboma Ne3 no memam 4, 5 1 1
HTorosslii 3k3aMeH 3a 6 ki1ace 2 2
Bcero 64 21 43




7 KJ1acc

128 yacoB, 4 yaca B He/eJI0

Oo01I€ee K0JI-BO

B TOM 4YucCJie

Ne HaumeHnoBaHue TeM u 0J10K0B y4eGHEIX YACOB TeopeTHYeCKHe | MpaKTHYecKHe
4achl 4achl
Tema 1 dusnyeckue BeTnYMHbL. U3Mepenne pu3nvecKux BeJTUIUH . 3 .
Biok 1 ®dusnyeckas BEIMUMHA 1 1
biox 2 N3meputenbHbIe TPUOOPHI 1 1
Bitok 3 Ha6opaT?pHLIﬁ npakTukyM: "M3mepenne Gpuznueckux 4 4
BEJINYHMH
Koumponvnas paboma Nel no meme 1 2 2
Tema 2 Macca, NIJI0THOCTH 12 3 9
biok 1 [Tonsatue maccel. [ImoTHOCTH BeliecTBa 6 2 4
Bbiox 2 Cpenusist IIIOTHOCTh 2 1 1
biok 3 Jlabopartopuslii mpaktukyMm: "Macca. [InotHOCTB" 2 2
Koumponvnas paboma Ne2 no meme 2 2 2
Tema 3 MexaHn4yecKkoe IBH/KEHHEe 28 10 18
Buoxk 1 Mexanndeckoe JBUKEHNE, OCHOBHBIE MOHATUSA. CKOpPOCTh 10 4 6
brnoxk 2 I'papuxu 8 4 4
biok 3 OTHOCUTEIBHOCTD IBHKEHUS 8 2 6
Koumponvnas paboma Ne3 no meme 3 2 2
Tema 4 Cunibl B mpupoje. YcjioBre paBHOBeCHS TeJl 28 7 21
bioxk 1 BzaumogerictBue ten. Cria 4 2 2
bnox 2 Cuna TsKecTH 4 1 3
brok 3 CuJIbl yOpyrocTH 4 1 3




biok 4 VYcnosue paBHOBecHs. [IpocTeie MexaHHU3MBI 8 3 5
Biok 5 i};}fﬁf;;:ﬁ:?ﬁ 'I:IpaKTI/IKYMI "Cubl B ipupoze. Y clioBre 6 6
Koumponwvnasa paboma Ne4 no meme 4 2 2
Tema 5 JlaByieHue TBepAbIX TeJl, )KMIKOCTEH U ra3oB 28 6 22
bnoxk 1 Jasnenue. 3axon Ilackams 8 2 6
brnok 2 IM'unpaBnuueckuii npecc 4 1 3
biok 3 Cunia Apxumena. Y ciaoBus IiaBaHUE Tel 8 3 5
ok 4 Ha6ogaToprn71 IpakTUKyM: "JlaBneHue TBEpbIX Tell, )KUIKOCTEN U 6 6
ra3oB
Koumponvnas paboma Ne 5 no meme 5 2 2
Tema 6 Pa6oTa u MouHOCTh. JHEprust 22 4 18
baok 1 Mexannueckas pabora. MOIIHOCTb 10 2 8
Biok 2 MexaHnuecKas SHEPrus 10 2 8
Koumponwvnasa paboma Neb6 no meme 6 2 2
HTorosslii 3k3aMeH 3a 7 Ki1ace 2 2
Bcero 128 32 96




8 kiacc
128 4, 4 yaca B Hege10.

B TOM YHCJIe
Ne HanmeHnoBaHue TeM 1 0JI0KOB Obwee koa-so TeopeTHYECKHe | MPaKTHYeCKHe
Y4eOHBIX YacoB
4achl 4achkl
Tema 1 TemioBble sIBJIEHUSA 46 10 36
brok 1 CrpoeHue BemecTsa 2 2
Buiok 2 TennooOmeH 0e3 U3MEHEHUS arperaTHOro COCTOSTHHUS. 10 ) g
YpaBHEeHHE TEIIOBOTO OamaHca
biok 3 ArperaTHbl€ COCTOSTHUS BEIIIECTBA 14 4 10
biok 4 Tenmosbie Mmamunbl. KIT/] aurarens 10 2 8
bsok 5 JlaboparopHslii mpakTukyMm: "TemoBsie siBieHus" 8 8
Koumponwvnasa paboma Ne I no meme 1 2 2
Tema 2 JuiekTpnueckue sijeHus. IlocTossHHbIN TOK 52 14 38
brok 1 DreKkTpocTaTHKa 6 4 2
biok 2 Cwuita Toka. 3akon Oma 8 2 6
Buiok 3 DneKkTpuyeckue 1enu. MiamepurtenbHbie TPUOOPHI B 2 6 16
DIIEKTPUIECKUX IETISX.
biok 4 3akon JIxoysst —JIenna 8 2 6
biok 5 JlabopaTopHbIil IPaKTUKYM: "DIeKTpUIecTBO" 6 6
Koumponvnas pabomaNe 2 no meme 2 2 2
Tema 3 I'eomeTpHryeckas onTUKa 28 8 20
brok 1 [IpsimonuHEHOE pacIpOCTPAHEHNE CBETA 2 2
Bbiok 2 3aKOHBI OTPAKEHHSI 4 2 2
bsok 3 3aKOHBI MPEIOMIICHUS 4 2 2
bsok 4 Tonkue nun3bl. ['1a3 1 3peHue 8 2 6
biok 5 JlaGopaTtopHbiii mpakTukyM: "OnTuka" 8 8
Koumponvnas paboma Ne 3 no meme 3 2 2
HTorosblii 3x3aMeH 3a 8 kiace 2 2
Bcero 128 32 96
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9 kjaacc
128 yacoB,4 yaca B HeJeJII0

B TOM 4HCJIe
Ne HaumenoBanue teM U 0JI0KOB Obmee xoir-8o TeoOpeTHYEeCKHe | MPaKTHYeCKHe
Y4eOHBbIX YacoB
4yachl Yyacol
Tema 1 Kunematuka 40 8 32
biok 1 Beenenue, onepatop auddepeHpoBaHus 2 1 1
Bnox 2 PaBHOMEpHOE JABHKCHHE 6 1 5
biok 3 PaBHOYyCKOpEHHOE ABHIKEHHE 8 2 6
bnok 4 KpuBonuHeliHOe IBUXEHHE B MOJI€ TIKECTH 8 2 6
biok 5 JIBUKEHHE 110 OKPYKHOCTH 6 2 4
biok 6 JlaboparopHsrii mpakTukym: "Kunemaruka" 8 8
Koumponvnas paboma Ne 1 no meme 1 2 2
Tema 2 JAuHamuka 38 10 28
Bbiox 1 Buns! B3aumoneiicteuii. Cuna. 3akon Becemupnoro 4 ) )
TATOTEHUS
bnox 2 Cunsl TpeHus 2 1 1
biok 3 Cuiisl ympyroctu 2 1 1
biok 4 CwJIbl HATSDKEHUS 4 2 2
biok 5 HMCO. 3akonsl Herorona 12 2 10
biok 6 HeunepuuanbHbIE CUCTEMBI OTCUETA 4 2 2
biox 7 JlabopatopHblii mpakTuKyMm: "J{nHamuka" 8 8
Koumponwvnas paboma Ne 2 no meme 2 2 2
Tema 3 3aKoHBI COXpaHEHHUsI B MeXaHHKe 36 8 28
biok 1 NMnynbe. 3aKOH COXpaHEHUs UMITYJIbCa 8 2 6
bioxk 2 entp macc. Teopema o ieHTpe mMacc 4 2 2
bnoxk 3 OHeprus. 3aKOH COXPaHEHHUsI SHEPTUU 8 2 6
Buiok 4 AOCONIOTHO yrIpyrHe CTONKHOBeHUs. CrucTteMa neHTpa 8 ) 6
Macc
biok 5 JlaGopaTopHbIii pakTUKyM: "3aKOHBI COXpaHeHus " 6 6

11




Koumponwvnasa paboma Ne 3 no meme 3 2 2
Tema 4 CraTnka, ycj10BHsl pABHOBECHSA 12 2 10
biok 1 Crartuka, ycJaoBHsl paBHOBECHS 10 2 8
Koumponwvnasa paboma Ne 4 no meme 4 2 2
HTrorossliii 3x3amMeH 3a 9 kiace 2
Bcero 128 28 100
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10 kaace

128 yacoB, 4 yaca B HeeJII0.

B TOM 4HCJIe
Ne HaumeHnoBaHue TeM u 0J10K0B Obmee koa-50 TeopeTHYEeCKHe | MPaKTHYECKHe
Y4eOHBbIX YacoB
4achl 4achkl
Tema 1 OcHoBHble noJoxennst MKT. YpaBHeHnune cocTOsIHUS 18 4 14
HaeaabHOro ra3a. 'a3oBbie 3aKOHBI.
biok 1 OcHoBuble nonoxernst MKT 4 2 2
Biok 2 NneanbHblii ra3. YpaBHeHUE COCTOSHUA. ['a30BbIe 6 2 4
3aKOHBI
biok 3 3akoH [lanpTOoHA 2 2
bnok 4 JlaGopatopusriif npaktukym: "MKT" 4 4
Koumponwvnas paboma Ne I no meme 1 2 2
Tema 2 HacplieHHblii nap, BJaxKHOCTh 6 1 5
Bbiox 1 Hacebimennslil map, B1aXKHOCTb 4 1 3
Koumponwvnasa paboma Ne 2 no meme 2 2 2
Tema 3 Tepmoannamuka 28 6 22
bioxk 1 [TepBoe HavaIO TEPMOIUHAMUKH 12 2 10
Bnox 2 AnuabaTHYEeCKHi Tporiece 4 2 2
Bbiox 3 Tennoseie mammukl, KIT/] npkiaos 6 2 4
bsok 4 JlaboparopHslii npakTukym: "Tepmoaunamuka” 4 4
Koumponvnas paboma Ne 3 no meme 3 2 2
Tema 4 IToBepxHOCTHOE HATSKEHHE KUIKOCTEH 2 1 1
bioxk 1 [ToBepXHOCTHOE HATSHKCHHE KUIKOCTEH 2 1 1
Tema 5 MexaHnuyeckue CBOCTBA TBEPABIX Tel 2 1 1
Bbiox 1 MexaHn4eckue CBOMCTBA TBEPABIX TEI 2 1 1
Tema 6 DJIEKTPOCTATHKA 36 8 28
biok 1 3axoH Kyinona 4 1 3
Buiok 2 HampsikeHHOCTB DJIEKTPUIECKOTO MOJIS, PUHITUTT 12 7 10
CYIEPIIO3UIIUN
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biok 3 [Motenmman. PaboTa B 2JIeKTpUYIECKOM TT0JIE 8 2 6
Buiok 4 [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM MOJIE. 3apsSKEHHBIE 6 D) 4
cdepsl, mapsl
biok 5 JIMPNEeKTPUKHY B DIIEKTPOCTATUYECKOM TOJIE 2 1 1
bsok 6 JlaGopaTopHblil IpakTUKyM: "DnekTpocTaTuka" 2 2
Koumponvnas paboma Ne 4 no memam 4, 5, 6 2 2
Tema 7 DileKTprYecKasi EMKOCTb, KOHAEHCATOPbI. JHEPrus 16 4 12
3JIEKTPUYECKOT0 MOoJIsi
Biok 1 DIeKTpruyecKas EMKOCTb, KOHIEHCATOPbl. JHEPIrus 14 4 10
AIIEKTPUIECKOTO TOJIS
Konmponvnas paboma Ne 5 no meme 7 2 2
Tema 8 ITocToAHHBIH TOK 18 6 12
biok 1 3akon Oma B qud pepennmnanbaon hopme I TBEPAbIX ) D)
TEN, JKUAKOCTEH 1 ra30B
biok 2 O/1C. 3akoH Oma Ji1s1 HEOTHOPOAHOTO y4acTKa LeTn 4 2 2
bioxk 3 [IpaBuna Kupxroga, pa3BeTBiieHHbIE LEH 6 2 4
bsok 4 Jlabopartopuslii pakTukyMm: "TlocTosHHBIHM TOK" 4 4
Koumponvnas paboma Ne 6 no meme 8 2 2
HToroBslii 3x3amen 3a 10 kiaace 2 2
Bcero 128 31 97
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11 knace
128 yacoB,4 yaca B HeJeII0.

B TOM 4HCJIe
Ne HaumenoBanue teM U 0JI0KOB Obmee xoir-8o TeoOpeTHYEeCKHe | MPaKTHYeCKHe
Y4eOHBbIX YacoB
4yachl Yyacol
Tema 1 IMocTosinHOe MarHUTHOE MoJie. MarHuTHoe 1oJie 2 7 15
MOCTOSIHHOTO TOKAa. CHJIbI B MATHUTHOM I10J1€
biok 1 Cuna Amnepa 6 1 5
biok 2 Cuna Jlopenua 6 1 5
biok 3 3axoH buo-Casapa-Jlamnaca 2 2
biok 4 TeopeMbl MarHUTOCTATUKH 4 1 3
Briok 5 MarneTtusm B BemiecTBe. Jlua- v mapamMarHeTU3Mm. ) )
deppomarseTusm
Baoxk 6 Ha60})aToprn?1 npakTukyM: "[locTOSsHHOE MarHUTHOE ) )
nosue
Tema 2 SIBeHMe 31eKTPOMATHUTHOM MHAYKIIUH 16 4 12
brnok 1 IToTOK MarHUTHOM UHIYKLUU 4 1 3
broxk 2 3akon D.M.U. Ipaswio Jlenna 6 2 4
brox 3 SIBneHne caMOMHAYKIINT 4 1 3
Koumponvnas paboma Ne 1 no memam 1, 2 2 2
Tema 3 DyieMeHThI (PU3UKH MOJTYNPOBOTHUKOB 8 3 5
biok 1 [TonynpOBOIHUKH U TUAIEKTPUKU 2 1 1
bioxk 2 Jroapl 1 TpaH3UCTOPHI 4 2 2
Bitok 3 JlaGopaTopHbIit np?KTHKyM: "DneMeHThl PU3UKU ) )
HOJTYTPOBOTHUKOB
Tema 4 MexannyecKkue K0J1e0aHUA U BOJIHbI 16 5 11
biok 1 YpaBHEHUE TAPMOHUYECKUX KOJICOaHUI 6 2 4
biok 2 CBo0oiHbIE U BBIHYXICHHBIE KoJieOaHus. Pezonanc 4 2 2
biok 3 MexaHudeckue BOJIHbI 2 1 1
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JlaGopaTopHbIii mpakTHKyM: "MexaHndecKkue KojieoaHus

biok 4 " 2 2
Y BOJTHBI
Koumponvnas paboma Ne2 no memam 3 u 4 2 2
Tema S DJIeKTPOMarHuTHebIe KoJiedaHus. [lepeMeHHbII TOK 18 6 12
biok 1 I"apmonnueckue koneOaHus B KoeOaTeIbHOM KOHTYpe 2 2
Buiok 2 BBIHy>KI[CHHE:I€ AIIEKTPOMAarHUTHBIE KOJICOaHHUsI. ] 2 6
[IepemeHHbIN TOK
biok 3 DJIEKTPOMArHuTHBIEC BOJIHBI. [[pMHIUIIBI pagrOCBA3H 4 2 2
Eiok 4 JlaGopaTopHbIit TIPaKTHKYM: "DNeKTpOMarHUuTHbIE ) )
kosiebanus. [lepemenHbIN TOK"
Koumponvnas paboma Ne 3 no meme 5 2 2
Tema 6 OnTuka 30 9 21
brok 1 ['eomeTpruecKas ONTHKA 8 2 6
biok 2 Bonnosast ontuka. IHTepdepenuus ceera 8 3 5
biok 3 Judpaxkuus cBera 4 2 2
biok 4 BsaumMoeiicTBue cBETa C BELIECTBOM 2 2
bnox 5 JlaGopatopHslif npakTukyMm: "OnTHka" 6 6
Koumponwvnasa paboma Ne4 no meme 6 2 2
Tema 7 KBanToBas ¢pusmnka 10 4 6
biok 1 KopnyckynsipHble cBoiiCTBa cBeTa 5 2 3
brok 2 Crtpoenue aToMa. DJI€eMEHThl KBAHTOBOM MEXaHUKH 5 2 3
Tema 8 ATOMHOeE sI/IpO 6 2 4
bioxk 1 OO0m1ue cBOMCTBa AaTOMHBIX SIJIEP 2 1 1
Bbiox 2 PanuoakTuBHOCTH ) | i
SnepHble peakuu
Koumponwvnasa paboma Ne5 no memam 7 u 8 2 2
Hrorosbliii 3x3ameH 3a 11 kiaacc 2
Bcero 128 106 22
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COJEP)KAHHUE ITPOI'PAMMBbI

5 KUIIACC
[64 yaca, 2 yaca B Heea10|

TEMA 1. BBEJEHUE. B MUPE U3MEPEHUI
Baok 1. DiieMeHTHI MaTeMATUKH
Oxkpyrnenue uucen. Ilopsmok neiictBuii B BeruncieHusx. Crenenp uucna. [lmomans u 00bEM
¢uryp. Enuauner miomany u 06séma. Uto Takoe mporeHT? JlecaTudHbIe ApodHu 1 MeTpUdecKas
cuctema mep. JIecTBUS ¢ AECATUIHBIMU APOOSIMU. Y MHOXKEHHUE U JICTICHUE JECATUIHOM JpoOH Ha
10, 100, 1000... Oxpyrienue aecaTuyHbIX apobdeii. [loctpoenue auarpamm, Tadnuu, rpaduKoB.
Enununiel usmepenus, ux nepeBoj U CpaBHEHUE.
Pemenne pacueTHBIX U KAYECTBEHHBIX 33/1a4. 3a/1a4d Ha CMEKAJKy. 3a1a4u 0a30BOT0 YPOBHSI.
I'paduaeckue 3amaun.
Baox 2. JlabopaTopHblii NPAKTHKYM: ""JJIeMeHThI MATEeMAaTHKH"
Jlabopamopunasa paboma. BblunciieHune TIIIOIIAAM MPSMOYTOJbHHMKA, KBajapaTa, Kpyra,
MIPOM3BOJILHOW reoMeTpuyeckoi Gurypsl. Beruncienne ob6béma mapanenenunena, HUIMHAPA,
mapa.
Baok 3. BBenenue B pusuky.
3adeM HY>KHO n3y4dath pu3uKy? TexHuka 6€30macHOCTH P padboTe B PU3NUIECKOM 1Tab0paTOpHH.
OcHoBHble TOHATHS (Qu3uku. Temo m BemecTBo. M3 uero cocrosT BemiectBa? Ilonstue 00
arperaTHbeIX COCTOSIHUSIX BEIIECTBA.
Mertoas! uccnenoBanus B pusnke. Pusndeckas BeaununHa. UTo Takoe U3MEpeHNe U KaKoBa POJIb
n3Mepernii B ¢usuke? Kak Mbl M3MmepsieM, W Mo4YeMy MOSBIAIOTCS ommuOku? IlorpemHocTts
U3MepeHus. 3HaKOMCTBO C Pa3IMYHBIMH U3MEPHUTEIbHBIMH Tpubopamu. llena nenenus. 3auem
HYKHBI €IMHULIBI U3MEpeHUs? UTO Takoe KpaTHBIE U 10JbHbBIEC €TMHUIBI U3MEPEHUSI? 3HAKOMUMCS
¢ cuctemoii CU u wyacto ymnoTpeOnsieMbIMH BHECHCTEMHBIMH eAMHUIAMH. F3mepeHue
(bU3NYECKUX BEITHMYUH
Bbaoxk 4. JladopaTopHblii npakTukyMm: "M3mepenne pu3nvecKux BeJTUYHH.»
Jlabopamopnass  paboma. VIamepenue pa3smMepoB  (U3HUYECKOTO Tella  PasInYHBIMHU
U3MEPUTENbHBIME pubopamu. MizMepeHne o0béMa KUAKOCTA U BMECTHMOCTH COCY/IA.
H3mepenne o6b€Ma TBEpOTO Tena. M3mepeHre MaibIX JUIHH CITIOCOOOM PSI0B.
KonTpoubsnas pa6ora Ne 1 mo reme 1.

TEMA 2. MEXAHUYECKUE ABJIEHUSA
Baok 1. Mexanu4veckue siBJIeHUsI
Mexannueckue siBneHus. Tpaektopus. [1yte. Bpemsa. CkopocTs. OTHOCUTENBHOCTD JBHKCHUS.
WNueprus. Mexannueckue koneOanus. Konebanne MasTHUKA U U3MEPEHHUE BPEMECHH.
Baok 2. OcHOBBI AUHAMMKH.
BsaumoneiictBue. MHepTHOCTh Ten. Macca. Uto Takoe ABMXKEHHME W MOYEMY Teja JBHKYTCA?
Nuepuus. Yto yaepxkuBaeT miaHeTsl okojo Comxua? BeemupHoe TsroteHue. Cuna TSKECTH U
Bec. Cuna. Enununel cunsl. JluHamomerp, usMepenue cuibl. Kak Mbl 3amaem cuny? Kakumn
OBIBaIOT CHJTBI? MOYKHO JT CUJTBI CKIAAbIBaTh? JlaBieHue TBEPBIX TEI U CIIOCOOBI €r0 M3MEPEHUS.
HeiictBue u npotuBojeiictue. ledopmarus — usmernenue Gopmel. Cuna ynpyroctu. TpeHue.
Cuna TpeHus.
Baox 3. JladopatopHblii npakTukym: "Cuia'
Jlabopamopnas paboma. I'panupoBanue nuHaMmomeTpa. 3mepeHue Cubl.
Jlabopamopnas paboma. 3ydenue TpeHusl.
Jlabopamopnas paboma. Beranciienue naBieHus Teja Ha Onopy.
Baok 4. Mexanuveckasi JHeprusi €€ BUbl. 3aKOH COXPAHEHUSI JHEPTUH.
Kunetnueckass >Heprusi, NOTEHUHAIbHAs DHEPTrUs B OJHOPOJHOM TIpPaBUTALHMOHHOM IIOJE WU
ynpyroit nedpopmarun. [IpeoOpasoBanue sHeprun. 3aKOH COXPaHEHUSI MEXaHMYECKOW YHEPTUH.
KonTpoasHnas padora Ne2 o reme 2.
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TEMA 3. IPOCTBIE MEXAHU3MBbI
Baok 1. [IpocTbie MeXaHU3MBI
Uro Takoe MpocThle MeXaHW3MbI? Buasl mnpucnocoGneHuil M crocoObl MX NPUMEHEHUS.
Haknonnas miockocts. Kinun. Bunt. Peruar. Bopor. Koneco. [ToaBMXHBI M HEMOIBUKHBIN
6noxu. Pemennas nepenayva.
JlomamHuil 3KCIEPUMEHT — U3YUYEHUE NPUHIUIA ICUCTBUSA OJHOIO U3 MEXAHU3MOB, UCIIOJIb3Ys
UMeEIoIIMeCs OBITOBBIC TPUOOPHI U MHCTPYMEHTHI.
Baok 2. Jlaboparopubiii npakTukym: "IlpocThie Mexanu3smbr'"
Jlabopamopnas paboma. ViccnenoBanue ycloBHUsI paBHOBECHS! phlyara.
KonTpoasHnas padora Ne3 o teme 3.

TEMA 4. TEJIO U BEHIECTBO. CBOMCTBO U CTATUKA TEKYIIIUX CPE].
Baok 1. Tesio u BemecTrso
XapaKkTepuCTUKU TeJl U BEHIECTB. [pU COCTOSIHUSI BEIIECTBA: ra3, *XUAKOCTh, TBEPAOE TEIO.
Jenumocts BemecTBa. Mosekyisl, aTOMbI, HOHBL. [IpencraBienne o pa3Mepax 4acTHIl BEIIECTBA.
Macca tena. O6wvem. [InotHoCTh BemmiecTBa. EquHMIBI M3MepeHHUsT MacChl Tela W TUIOTHOCTH
BELIECTBA.
Temmneparypa. TemmepaTypHble IIKaibl, C€IUHHUIBI H3MEpeHUs Temreparypsl. Jduddysus.
bpoyHoBckoe nBmwkeHHe. Bs3kocTh kuakocTH U Ta3oB. [loHsTtne 00 WACAIBHBIX U
HEHbIOTOHOBCKHUX >KMJKOCTSX. OT 4ero 3aBUCUT BA3KOCTh TEKYUHX cpell. BeITankuparomnias cuia.
Ot 4vero 3aBucut cwia Apxumena? IlpaBmma Ge3omacHoro moBeneHUs Ha Boje. [laBneHue B
KUAKOCTAX M ra3zax. EguHunbel u3Mepenus namBieHus. 3akoH [lackamsa. ['myOGokoBogHbIE
MOTPYKEHHsI C aKBaJaHTOM U TpeboBaHus Oe3omacHocTr. Coolraromnye cocyasl. ATMocepHoe
naienue. [I[puMeHeHre U MpUHIUT pabOThl METUIIUHCKUX OAHOK, IIPHIIA, TUTIETKH, IIPUCOCKH.
Buiok 2. JladopaTopHblii npakTtukyMm: "Teso u BemecTBo'" JlabopamopHas paboma.
N3mepenne remnepatypsl BOJAbI U BO3AyXa.
Jlabopamopnas paboma. Habmonenre 1eMMMOCTH BEIIIECTRA.
Jlabopamopnas paboma. I3mepeHue IOTHOCTH BEIECTBA.
Baok 3. JladbopaTopHblii npakTukyMm: "CBoiiCTBA U CTATHKA TEKYYMX cpex'
Jlabopamopnas paboma. 1lnaBanue u MorpyxeHue.
HTorosblii 3xk3aMeH 3a Kypc S kiacca.

6 kiacc
[64 yaca, 2 yaca B HeaeJ10]

TEMA 1. DieMeHTbI MATEeMATHKH
Baok 1. djeMeHTHI MATEMATHKHU
[IpaBuiia OKpyriaeHHs YUCEN MPU MaTEMAaTH4YeCKUX nercTBUsX. [lorpemHocTu.

TEMA 2. TenioBble siBJICHUSA
baok 1. TenioBble siB1eHUs
Tennora u teMrneparypa. TemnoBoe pacmupenue teil. [lepenada TemnoTsl: TEIIONPOBOAHOCTD,
KOHBEKIIMS, TEIoBoe u3nydeHue. TemnmooOMeH mpu (a3oBBIX NMPEBpAIICHUSX: HarpeBaHUE U
OXJIaKJIEHUE, KUIIEHUE, NCIIapeHNUs U KOHJEHCAlUM, IUIaBJIeHUE M Kpucrammzauud. [Ipumepst
TeIUIonepesayd B OpraHu3Me uesjoBeka. Pojib KOXHM B TepMOpEryisiiuu. 3HAaKOMCTBO C
71a00paTOPHBIMH TPUOOPAMU U METOAMKAMHU MPOBEACHUS MPOCTHIX U HATJISIHBIX SKCIICPUMEHTOB,
JEMOHCTPUPYIOIIUX TEIUIOBbIE SBJIEHUS. YCTPOMCTBO W NPUHUUI JEHCTBHUS TEPMOMETpA.
Kanopumerp. M3yueHne CBOHCTB TBEpIBIX TeN, KUAKOCTEH M ra3oB Ha MpUMepe Oe30MacHBIX
XUMHUYECKHX COCTUHEHHM.
Baok 2. JlabopaTopHublii npakTukym: ""TensioBblie siBjieHus"
Jlabopamopnas paboma. VI3roToBiieHrne TEpMOMETpa U €To rpaayupoBka (mikana [{enbcus).
Jlabopamopnas paboma. I3rotoBneHne 6aHOYHOTO KAJIOPUMETpa.
Jlabopamopnas paboma. HabmoneHne u3MeHeHust 00bEMa Tel PU HarpeBaHUH U OXJIAKACHHUH.
Jlabopamopnas paboma. Habnonenne oxnaxaeHus KUAKOCTH IPU UCTIAPEHUU.
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Jlabopamopnas paboma. HabnroneHue TEIUIONPOBOAHOCTH BOJIBI U BO3IyXa.
KonTpoabsnas padora Ne 1 mo reme 2.

Tema 3. JJIEKTPUYECKUE ABJEHUSA
Baok 1. DiekTpuyeckue siBJICHUSI
ATtoM m ero crpoeHue. Dnekrpusamusi. CrocoOsl dnekTpusanun. [ToHsTHEe 00 AIEKTPUIECKOM
3aps€ M €ro CBOMCTBaX. 3aKOH COXPAaHEHHUS DIIEKTPUYECKOrO 3apsfa. OJIEKTPOCKOIL.
Onektpuyeckoe mosie. dopma INMEKTPUUECKUX TOJICH. DJIEKTpH3alus B OBITY U METOMBI €e
ycTpaHeHus. J[BM)KEHHE 3JIEKTPUUECKUX 3apsAnoB. IIpoBOIHUKM M M30ISTOPHI. DIEKTPUUECKUN
TOK M YCIIOBHSI €ro CyIeCTBOBaHHMs. M3MepeHus Toka: cuia TOKa M HampsbkeHue. besomacHoe
3HA4YCHHUE CUJIBI TOKA U HampspkeHus. [Ipocreiiime 351eMeHThl 31eKTpudeckon nenu. Merounuku
TOKa: TaJbBAHMYECKHI JJIEMEHT, aKKyMyJjsTop, reHepatop. CompotuBieHue. KonaeHcatop.
Co6opxka snextpudeckux 1enei. IlocienoBaTensHoe W HapanjielbHOE COSAMHEHUE 3JIEMEHTOB.
JenicTtBue Toka. TemmoBoe aeiicTBMe TokKa. MarHuTHOE JEHCTBHME TOKa. B3anmmojeilcTBHE
IIPOBOJHUKOB € TOKOM. IlocTOSIHHOE MarHWTHOE I0JIe M €ro UCTOUYHUKUA. DOpMBI MarHMTHBIX
nonei. [locrossHabie MarHuThl. Kommac. DJIEKTpOMAarHuUThl U UX MpPUMEHEHHE. XUMHUYECKOe
JENCTBUE TOKA. DIIEKTPOIH3.
Baok 2. JlaGopaTopHbIil NPAKTUKYM: ""JJIeKTpU4ecTBO"
Jlabopamopnas paboma. HabntofaeHune TEIIOBOTO AEUCTBUS AIEKTPUUECKOTO TOKA.
Jlabopamopnas paboma. HabmojeHre MarHUTHOTO JIEHCTBHS JIEKTPHUUECKOTO TOKA.
Jlabopamopnas paboma. HabmoieHrne XUMHYECKOTO ACUCTBUS 3JIEKTPUUECKOTO TOKA.
3HAKOMCTBO C rajJbBaHOILJIACTUKOM.
Jlabopamopnas paboma. VI3roTOBIIEHUE 3JIEKTPOMArHUTA.
Jlabopamopnas paboma. HabnroneHre 31eKTpu3aIuu Tel.
Jlabopamopnas paboma. CO0pKa dIeKTpUIecKo 1ienu. Mi3MepeHne cuiibl ToKa U HalpsoKEHUS.
Jlabopamopnas paboma. Coopka snexTpudeckoit nenu. [locnenoBaTenbHOE COSTUHEHHE.
Jlabopamopnas paboma. Coopka s1ekTpuueckoii nernu. [lapamiensHoe coenHeHNE.
Jlabopamopnas paboma. Pacuer cpeaHell MOIIHOCTH 3JIEKTPONPHOOpOB, paboTaoumx B
KBapTHpE, IO MOKA3aHUSM JIEKTPOCUYETUHKA.
KonTpoabsnas padora Ne2 no treme 2

TEMA 3. IIPUPO/IA 3BYKA
Baox 1. Ilpupoaa 3Byka
Uto takoe 3Byk? Kak BO3HMKaeT M pacnpoctpanserca 3BYK? CKopocThb 3Byka. dusnmueckue
XapaKTepUCTHKU 3ByKa. OTpaxxeHue, NpeloMIeHHE U NorIonieHne 3ByKa. HekoTopele cBeneHus
0 MY3BIKQJIbHBIX MHCTpYMEHTax. KamepToH.
Kak ¢ynxmumonupyer Ham opran cinyxa? bunaypaneubiii 3gdext. Bausaue mryma Ha 310poBbe
yenoBeka. [Ipu3Haku yTOMIICHHMS OpPraHOB CiIyXa, CIIOCOOBI WX CHATHS. ['oylocoBoii ammapar
yenoBeka. CiyxoBo# anmapar yenoBeka. [lepkyccus B Mmeauiimae. Y abTpa3Byk U HHGPaA3BYK, UX
BIMSHME Ha 4YesjoBeka. Ponb ynabTpa3Byka B OHOJOTMH W MEAMLUHE. YJIBTPACOHOCKOIL.
AKYCTUYECKHE OYKH.
Bbaok 2. JlabopaTopHblii npakTukym: "3ByK"
Jlabopamopnas paboma. V3Bneuenne u nepenaya 3Byka.
Jlabopamopnas paboma. 3ByK, IIyM U CiyX. Bo3neiicTBre HU3KUX YaCTOT Ha YEJIIOBEUECKOE TEI0

Jlabopamopnas paboma. 3HaKOMBTECh: PE30HAHC.
Jlabopamopnas paboma. BnusiHue pa3indHbIX MM Ha 4aCTOTY CepALICOMCHHS.

Jlabopamopnas paboma. Bo3aeicTBUe HU3KUX YaCTOT HA YEJIOBEUYECKOE TEJIO

TEMA 4. OITUYECKHUE SIBJIEHUSA
Bbaok 1. Ceer u TeHb
Uro Ttakoe ayuy cBera, Iydok cBera? ONTHYECKH OAHOPOAHBIE U HEOAHOPOIHBIE CPENBI.
[IpsamonnHeiHOE pacpOCTpaHEHHE CBETA. 3aKOH HE3aBUCUMOCTU JICMCTBUSI CBETOBBIX JIy4ei.
Yuumcest crpouth xon iaydeil. Mcciaenyem noHATHE TeHb M 1OJdyTeHb. OTpakeHUE CBETA.
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Nzobpaxxenue B 3epkanax. [lyremectsue B KoponeBctBo KpuBsix 3epkai.

Baok 2. OnTuyeckue npudopsl

OnTuueckue MpuUOOPBI: JIMH3BI, MBI, NPU3MBbI, pemeTkd. OTpaxxeHre U MpeOMIICHUE CBETa.
JInnza n nyna. OnTudeckasl CUiIa JUH3bI, €IUHULBI ONTHYECKON cribl. DOKyc JIMH3bI. OMNbBITHI
Hrrotona. Kak oOpasyercs pagyra? Uro takoe audpakinuoHHas pemietka? MokHO i ¢ e
IIOMOUIbIO NOJYYUTh pagyry?

Baok 3. I'na3 kak onTu4eckas cucremMa

CrpoeHue ri1a3a U ero ONTHYECKHE CBOIMCTBA. X0/ CBETOBBIX JIyuel B riase. JleexTsl 3penus u
npuyuHbl ux nosisneHus. Koppekuus 3penus. @poHTalIbHBIE ONBITHI 110 TOA00PY coOuparoen
JMH3Bl NIl OYKOB, HCHPABISIOMIMX JalbHO30PKOCTh, W 10 YCTPAaHEHUIO OIU30PYKOCTH
pacceuBarorieit. [Ipodunaktruka koppekiuu 3peHus. [ mazoapurarenbHas rauMHacTuka. [Ipu3naku
YTOMJICHHSI OPTaHOB 3pEHUS, CIIOCOOBI €T0 CHATHA.

Baok 4. JlaGopaTopHblii npakTukyMm: "Onruka"

Jlabopamopnas paboma. COOpka MOIENM HOPMAIBHOTO TIJia3a, IOJNy4eHHWE Ha SKpaHe -
«CeTyaTKe» OJJHOBPEMEHHO JIeHCTBUTEIbHBIX IIEPEBEPHYTHIX U300pakeHUI OJIM3KOTO0 U JaJIeKOTr0
IPEIMETOB (OKHA U OIIPaBbl JIUH3BI).

Jlabopamopnas paboma. Coopka Mojieneit OJu30pyKoro v 1aabHO30PKOTO riasa.

KonTpoubsnas padoraNe 3 no reme 3 u 4.

HToroBslii 3x3aMeH 3a Kypc 6 kiacca.

7 KJacc
[128 uacoB, 4 yaca B Heen10]

TEMA 1. ®U3NYECKHUE BEJIMYUHbI. U3SMEPEHUE ®U3NYECKUX BEJINYHUH
Baok 1. ®u3znyeckasi BeJIHYUHA
[Tonsitne u3nyueckor BENIMUYMHBI. DTaNOHBI (PU3NUECKHX BENIMUYMH. PazMmepHOCTh. EmauHUIIBI
u3Mmepenus. [lepeBoa BeTUUMH U3 OAHUX €IUHUIL B APYTHE.
Baok 2. U3mepuTesibHbIe NPHOOPBI
Ilena nenenus. [lorpemHocTn m3mepeHus. M3mepenus u o6paboTka pe3yabTaToB W3MEPECHHM.
OO0mue pekoMeHaaIuy Mo paboTe U3MEpUTENbHBIMU pruOopamu. OrpeneseHne EeHbl JeIeHUs
npubopa. Onenka norpenrHocTy mpudopa. [lorpenrtHocTs u3MepeHus.
Bbaok 3. JlabopaTopHublii npakTukym: ""U3mepenue pusndeckux BejuynH"
Jlabopamopnas paboma. O3HaKOMJIEHHE C HW3MEPUTEIBHBIMH TNPUOOpAMH U OINpe/eieHue
npejena v UeHBI JeJIeHUsI U3MEPUTENILHOT0 Mpudopa.
Jlabopamopnas paboma. VI3MepeHne TMHEWHBIX pa3MepoB U 00beMa (PU3HUUECKOro Tea.
Jlabopamopnas paboma. Iamepenue pacctostHuid. Jlabopamopuas paboma. OuieHKa
norpemHocteit usmepennii. KonrpoJabnasi padora Ne 1 mo teme 1.

TEMA 2. MACCA, IIVNIOTHOCTb
Bbaok 1. IlousgsTue Mmacceol. IIT0THOCTL BellecTBa
B3aumopeiicteue Tten. HWueptHOocTh. Macca. Enunaunel u3mepenuss maccbl. OO0beM  Tel.
[TnoTHOCTH. MI3MepeHne Macchl Tena Ha Becax. Pacyer Macchl n 06beMa 1o ero mioTHocTH. Pacuer
IUIOTHOCTH TeEJa.
Baok 2. Cpeansisi INIOTHOCTD
BriBog hopMyiel 1u1st cpeHedt TioTHOCTH. [ToTHOCTE cMmeceit u crimaBoB. Pemenue 3amaq
bnok 3. JlabopatopHblii npakTukyMm: ""Macca. [LlnotHocTs" Jlabopamopnas paboma.
N3mepenne Macchl Tella Ha phIYaKHBIX Becax. Jlabopamopnas paboma. N3mepenune oo0bEMa
Tela.
Jlabopamopnas paboma. OnipeneneHue MIOTHOCTH TBEPIOTO Tema.
KonTpoabnas padora Ne 2 o reme 2.

TEMA 3. MEXAHUYECKOE JIBUXEHUE
Baok 1. Mexanuveckoe IBU:KeHUE, OCHOBHbIE MOHATHSA. CKOPOCTH
Mexannueckoe npuxenue. [loctynarensHoe aBukenne. PaBHoMepHoe aBukeHue. BekropHoe u
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KOOPJIMHATHOE OIKUCAHME TIOJIOKEHHUsl Tejla B MpocTpaHcTBe. [loHsiTHE O pamumyc-BeKTOpE.
PaBHOMepHOe U HepaBHOMepHOe ABWkeHHE. [lepememenune. Tpaekropud. [IpolieHHBIN TyTh.
CkopocTh: cpeaHsisi, CpeIHeIyTeBast, MTHOBEHHAS.

Baok 2. I'padguxn

I'paduku 3aBrCcHMOCTEl BETMYUH, ONMCHIBAIONINX BHKeHHE. PaboTa ¢ rpadukamu.

B0k 3. OTHOCUTEJIBHOCTD ABUKEHUSA

OTtHOocuTenbHOCTH ABMKEHUsA. CrucreMa orcdyera. BEIOOp cHCTEMBI KOOPIUHAT B COOTBETCTBHHU C
MOCTaBJICHHOM 3a/1aueil. 3aKOH CJIOKEHHSI CKOPOCTEH.

KonTpoasnas padoraNe 3 mo reme 3.

TEMA 4. CWJIbI B TIPUPOJE. YCJIOBUE PABHOBECHSA TEJI
Baok 1. BzaumopeiictBue Tes. Cuina
B3aumoneiicteue ten. Unepuus. I[lonsitue «Cuna». Buasl cun. Junamometp. CrioxeHne IBYyX
CHUJI, HAMIpaBJIEHHBIX 1O OAHOM npsimoil. Cunbl B npupoae. Cuna tarorenus. Cuia tspkectu. Bec
tena. Cuna ynpyroctu. Cuia TpeHus.
Baok 2. Cuia TsizkecTH
SBnenue tarorenus. Cuna Tsokectd. CBSA3b MEXKAY CHION TsKECTH U Maccod Ttena. CHiibl
peakuun. Bec. Cuna peakuuu onopsl. Cuiia HaTSKEHUS] HUTH.
Baok 3. Cuibl ynpyroctu
Bunbr nepopmanuii. Cuna ynpyroctu. 3akoH ['yka. [IpyknHa, cCUCTEMBI PY>KUH.
Baok 4. Ycnosue paBHoBecusi Teq. IIpocTbie MexaHN3MBbI
[Ipocteie mexanusmebl: Poruar. bioku. Haknonnas miockocts. KITJ[ mMexanusmoB. PaBHoBecue
cun Ha peryare. MomeHT cuibl. [IpaBuno MoMeHTOB. Phluarm B TexHHUKE, OBITY U MPHUPOJE.
[IpumeneHue 3akoHa paBHOBecHsl pblyara K Oioky. PaBeHCTBO paboOT Mpu HCIOJIB30BAaHUU
IIPOCTBIX MEXAHMU3MOB. «30JI0TOE IPABUIJIO» MEXaHUKU. PaBHOBECHE T€ C 3aKPEIIEHHOM OCBIO
BpaILlCHUSI.
Baok 5. JladbopaTopHblii npakTukym: "Cuwiibl B ipupoe. Y cjioBue paBHoBecHus e
Jlabopamopnas paboma. ViccnenoBaHue 3aBUCUMOCTH CHITBI YIPYTOCTH OT YJIMHEHUS IPYKUHBIL.
H3mepenue KECTKOCTU NPYKHUHBL.
Jlabopamopnas paboma. ViccnenoBanue CBOMCTB MPOCTHIX MEXaHU3MOB.
Jlabopamopnas paboma. TIpoBepka mpaBuiia pbraara.
KonTpoasHnas padora Ne4 mo teme 4.

TEMA 5. IABJJEHUE TBEPJBIX TEJI, KHIKOCTEW W TA30B
baok 1. laBienue. 3akon Ilackans
Hasnenue. Enqununa usmepenus. [Ipubopst ans u3Mmepenus naBieHus. CrocoObl yBETUUCHHS U
yMEHBIIIEHUs JaBieHus. Bec Bo3myxa. Bo3gymnas oGosouka. JlaBnenuwe raza. M3mepenwue
atMocdepHoro naBneHus. ATMochepHoe JaBlieHHEe Ha pa3IuIHBIX BbicoTaxX. OnbiT Toppuderuiu.
bapomertp-anepoun. ['mapocrarudeckoe nasienue. 3akoH Ilackans. [TopmiHeBON KUJIKOCTHBIN
Hacoc. [lepenaua naBieHus TBEpAbIMHU TE€JIAMHU, )KUJIKOCTAMHU, Ta3aMu. JleficTBHE )KUIKOCTH U ra3a
Ha OTPYXEHHOE B HUX Teso. PacyeTr naBieHus *KUIKOCTH Ha JHO U cTeHKH cocyna. Coolmiaromue
COCYJIBI.
Jlabopamopuvie pabomor: Cuna Apxumena. Y cJIOBUS IUIaBaHUS Tell.
Baok 2. I'mapaBanyeckunii npecc
[TopiHeBOM KUAKOCTHBINA Hacoc. OnpeeneHne, yCTpOUCTBO U paboTa THIPABINIECKOTO Mpecca.
O6nacTh NpUMEHEHUS THIPABIMYECKOTO IIpecca. Pacuer naBneHus, co31aBaeMoro mpeccom.
Baok 3. Cuia Apxumena. Y cJjoBus JIABAHUA TeJl
BrirankuBaromas cuna. 3akoH Apxumena. Bec Tena B KUAKOCTU. YCJIOBHE IUIaBaHUS TeJl.
[InaBanue cynoB. Bo3ayxormnnaBaHue.
Baok 4. JlaGopaTtopHblii npakTukyMm: " /[aBiaeHue TBepabIX TeJl, )KHAKOCTEH U ra3os"
Jlabopamopnas paboma. MeTonpl U3MEpEHHS TaBJICHHUS.
Jlabopamopnas paboma. Onpesenenue 1aBIeHUs YeI0BeKa.
Jlabopamopnas paboma. OnpeneneHne BHITAIKUBAIOIICH CHIBI.
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Jlabopamopnas paboma. VI3yueHnue yciaoBUs IJIaBaHUS TeElL.
KonTpouabsnas padoraNe S mo teme 5.

TEMA 6. PABOTA U MOIIHOCTb. DHEPI'USA
Baok 1. Mexannuyeckasi padora. MomHoCTh
Mexanudeckas padota. Enuaunpsl padoTel. MontHocTh. EnuHMIIBI MOIITHOCTH. MOIITHOCTE TIPH
paBHOMepHOM JBrxkeHuH. KITJI.
Baok 2. Mexanuueckasi JHeprusi
[lonsatue «Oueprus». Kunetnueckas sneprus. [loreHnuanbHas sHeprus. 3aKOH COXpaHEHUs
MexaHu4yeckoil sHepruu. [loreHnmanbHas SHEprus Tela, Ha KOTOpoe IEHCTBYET Cuila TSAKECTH.
[loTeHumanbHas S3HEPIrUsl NPYKUHBI.
KonTpoabsHas padora Ne 6 mo teme 6.

HTorosbliii 3k3aMeH 3a Kypc 7 KJjacca.

8 Kiacc
[128 uacoB, 4 yaca B Hee10]

TEMA 1. TEIIVIOBBIE ABJIEHUSA
Baok 1. CtpoeHue BemecTBa
I'mnore3a 0 AMCKpPETHOM CTpoeHUM BemecTtsa. Monekynsl. HenpepslBHOCT M XaOTUYHOCTH
IBUKEeHHs yacTul] Bemectsa. uddysus. bpoyHoBckoe nBumxeHue. Moaenu rasa, >KUAKOCTU U
TBEPAOro Tena. B3auMoelcTBUE 4YacTHI] BElIeCTBA. B3anMMHOE NMPUTSHKEHUWE U OTTAJIKUBAHUE
MoJIeKyJI. TpH cOCTOSIHUS BEIIECTBA.
Baok 2. Tensioo6MeH 0e3 M3MEHEHHUs arPeraTHOr0 COCTOSIHUSI. Y paBHEHHE TeIVIOBOI0
O0aslaHca
Buyrpennss sneprus. Temneparypa. TemnoBoe pacimpenue ten. CBa3b TeMIIEpaTypbl BEIIECTBA
C XaOTUYECKUM JBHKEHHEM ero yacTull. CrocoObl M3MEHEeHUs BHYTpeHHeH sHeprun. Konnuectso
ternoTel. Temnonepenada. HeoOpatumocTs mpouecca Teruionepenayd. Buapl Teruionepeaadn:
TEIJIONPOBOJHOCTh, KOHBEKIUS, TEIUIOBOE M3NydeHHe. HarpeBanue u oxmaxkaeHue. Y aelbHast
TETIOEMKOCTb. Y paBHEHHE TEIJIOBOTO OanaHca.
Baok 3. ArperaTHbie COCTOSIHUS BellleCTBA
®da30Bbple Nepexoibl. 3aKOH COXPAHEHHs SHEPIUM B TEIUIOBBIX Ipoueccax. llnaBnenue u
KpUCTAJIM3alusl. YaenbHas TerwioTa IulaBieHus. [paduk 1uiaBmeHuss M OTBEpAEBaHUS.
[IpeoOpa3oBaHne SHEPrUM MPH U3MEHEHUSX arperaTHoro COCTOSHUS BemlecTBa. Mcmapenue u
KOHJIeHCalus. Y IesbHas TeIJI0Ta MapooOpa3oBaHus 1 KoHAeHcauu. [locTostHCTBO TeMmnepaTypsl
IIPY IIJIaBJIEHUH U KUIIEHUH. BiakHOCTS.
BJaok 4. TensoBbie MainnHbl. KIT nBurarens
Pabora ra3a u mapa npu pacimMpeHud. J[Burarenb BHYTPEHHETO CropaHus. DHEpPrus TOILIUBA.
VnenpHas Terora cropanus. IIpeoOpa3zoBanue sHepruu B TeroBbIX aBuratessix. KITJ]
TEIUIOBOTO JABUTATESL.
Baok 5. JIabopaTopHublii npakTukym: ""TensioBblie siBjieHus "
Jlabopamopnas paboma. VIzydaenne nudPpy3uu B )KUIKOCTIX U ra3ax.
Jlabopamopnas paboma. VI3mMepeHne temmnepaTypbl pa3inuHbIMU npubopamu. OnpexneneHue
TEMIEPATyphl U JaBICHUSI aTMOCHEPHOTO BO3AYXA.
Jlabopamopnas paboma. ViccnenoBanue U3MEHEHUS CO BpEMEHEM TeMIIEPATypPhl OCTHIBAIOILEH
BOJIBI.
Jlabopamopnas paboma. OnpeneneHue yaelbHON TEMI0EMKOCTH TBEPIOTO Tea.
Jlabopamopnas paboma. OnpeneneHue TEIUIOBBIX MOTEPb MPU CMEMICHHUH BOJBI pPa3HOU
TEMIIEPATYPHI.
Jlabopamopnas paboma. I3mMepeHue BIa)KHOCTH BO3TyXa.
Jlabopamopnas paboma. Onpenenenue yaelbHON TEIJIOTHI MIABJIEHUS Jibaa. JlabopamopHas
paboma. VI3MepeHune TeMnepaTypbl KpUCTAJUTM3alMU BelecTBa. Jlabopamopuas paboma.
HccnenoBanue CBOKMCTB NEPEOXIIAKICHHON KUIKOCTH.
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KonTpouabnas padéoraNe 1 mo teme 1.

TEMA 2. QJIEKTPUUECKHUE SIBJEHHUA. IOCTOSAHHBIN TOK
Baok 1. DuexkrpocraTnka

DIeKTpu3anus Tel. DNeKTpUIecKui 3apsaa. BzaumoaerictBue 3apsa1oB. JlBa Bua 3JIeKTPUUECKOTO
3apsiaa. JMCKpeTHOCTh ANMEKTPUUECKOTO 3apsiia. DNEKTPOH. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsga. DIeKkTpudeckoe moje. Dnekrpockor. Ctpoernue aroMoB. OOBSICHEHHE IIEKTPUIECKHIX
saBiaeHud. [I[pOBOIHUKNA U HEMPOBOJAHUKH JJIEKTPUYECTBA. [[eWCTBHE AJIEKTPUYECKOrO MOJISI Ha
anexkTpudeckue 3apsaapl. [I0OCTOSHHBIN 3JIEKTPUYECKUM TOK. MICTOUHMKH 3JE€KTPUYECKOrO TOKA.
Hocurenu cBOOOIHBIX NIEKTPUUECKHX 3apsIIOB B METAJLIAX, AKUAKOCTAX U razax. HanpsokeHHOCTD
ayieKTpudeckoro noss. 3akoH Kynona.

Baok 2. Cuia Toka. 3akon Oma

Cuna Toka. Equnnns! cunsl Toka. M3mepenne cubl Toka. Hanpsoxenue. EquHUIbI HanpspKeHNUS.
N3Mmepenne HampsikeHHs. 3aBUCMMOCTh CHIIbI TOKa OT HampsbkeHus. BAX. ComnpoTuieHue.
Enununer  conporuBnenus. 3akon Oma i yyacTka dyekTpuuecko uemnu. Pacuer
CONPOTHUBIICHUS MPOBOAHUKOB. Y IEJIbHOE CONPOTHUBIICHHE. [IprMepsl Ha pacdeT COpOTUBIEHUS
MIPOBOJIHUKOB, CHJIBI TOKA M HaNpsiKeHHs. Peoctatsl.

Baok 3. Jaexkrpnueckne unenu. HM3mepuresnbHble NPUOOPHI B 3JIEKTPHYECKHX LeNsAX
DneKTpruyecKas LIenb U ee cocTaBHble yacTu. [locnenoBarenpHoe U napajyieIbHOE COCIUHEHNE
MpPOBOJHUKOB. Pacuer TOKOB M HANpsXKEHUs] B JJNIEKTPUUYECKUX Mensx. V3MepuTenbHbIe
puOOPHI B AIEKTPUUYECKUX IIETISIX AMIIEPMETp, BOJIbTMETp. Peenue 3aaay.

Baok 4. 3akon Ixoyas — Jlenna

Pa6Gota QJICKTPUYICCKOI'O TOKA. MOH_[HOCTL SJICKTPUYCCKOT'O TOKA. EI[I/IHI/II_U:I pa60TLI SJICKTPHUYCCKOT'O TOKaA,
npuMeHseMble Ha TpakTuke. KIT/1. CaeTdnk 31eKTpruaecKor SHePT UK. DJIEKTPOHATPeBaTEIbHbIC TPHOOPHI.
Pacuer oamekTposHepruu, moTpeOaseMol OBITOBBRIMH mpuOopamMu. HarpeBanwe NPOBOJHHUKOB
QJICKTPUYCCKUM TOKOM. KonmuecTtBo TCIUIOTBHI, BBIACIIACMOC MPOBOJHUKOM C TOKOM. I[CflCTBPIH
anekTpuueckoro Toka 3akoH Jlxoyns-Jlenna. Jlamma HakanuBanusg. KopoTkoe 3ambIKaHUE.
[Ipenoxpanurenu.

Baok 5. JlabopaTopHblii npakTUKYM: "'JJieKTpU4ecTBO"

Jlabopamopnas paboma. ViccnenoBanue crocoOOB dneKTpu3anuu. V3ydeHue B3anmMoIeiHCTBUS
3apSKEHHBIX TEll.

Jlabopamopnas paboma. VI3yueHne 3aBUCIMOCTH CHIIBI TOKA OT HAMPSHKEHUSL.

Jlabopamopnasa paboma. VI3mepeHue CONPOTHUBIICHUS NMPOBOJHUKA C MOMOUIBIO aMIIEpMETpa U
BOJIbTMETpA.

Jlabopamopnas paboma. Onpezenenue yaeabHOr0 COMPOTUBIICHUS TIPOBOIHUKA.
Jlabopamopnas paboma. VIamepenue pabOThI U MOIIHOCTH TOKa B JJIEKTPUYECKOW JaMmrie.
Jlabopamopnasa paboma. W3ydyeHue mapajuleIbHOTO M IOCIEAOBAaTENILHOTO COEAMHEHUI
MIPOBOAHHUKOB.

KonTpouabnas padéoraNe 2 nmo teme 2.

TEMA 3. TEOMETPHYECKAS OIITUKA
Bbaok 1. IIpsimosinHeliHOe pacnipocTpaHeHue CBeTa
Uctounuku ceerta. Jlyu. [IpsimonuHeliHoe pacripocTpaHeHue cBeTa. TeHb, MOTyTEHb.
Baok 2. 3akoHbl oTpaxkeHust
OTtpakeHue cBeTa: HampasjeHHOe U TudQy3HOe. 3aKOH OTpaxeHus cpera. [11ockoe 3epkaio.
[TocTpoenne uzoOpakeHuss B TuIockoMm 3epkane. Cdepuueckoe 3epkano. Pammyc KpuUBHU3HBI
chepuueckoro 3epkana. ['maBHbI (okyc cepudeckoro 3epkana. Popmyna cheprudeckoro
3epKajla M €ro omnrTudeckas cwia. YBenuueHue 3epkana. Iloctpoenune wu3oOpakeHHsI B
cepuuecKnx 3epKajjax: X0/ JIyueil 1 mpuMepsbl.
Baok 3. 3akoHbI npesoMiIeHHsA
[Ipenominenune cBera. AGCONIOTHBIN M OTHOCHTENBHBIN MOKa3aTeb npeioMiIeHus cpensl. [lonnoe
BHyTpeHHee oTpakeHue. IIpusmsl. [Ipenomiraromuil yron npusmel. Xox JIy4eil B IOBOPOTHBIX
IIPU3MAX.
baok 4. Toukue qun3bl. I'71a3 u 3peHue
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JIunza. @opmysna TOHKOM NuH3BL. OnTHUecKas cwia JuH3blL. M300pakeHue, 1aBaeMoe JIMH3O0M.
N3mepenne GpokycHOTo paccTostHUS coOuparomeit JIuH3bl. OnTtuueckue npudopsl. [1a3 u 3penue.
Ouku. OcHOBHBIE abepparii ONTUYECKUX CUCTEM.

Baok 5. JlaGopatopHblii npakTukyMm: "Onruka"

Jlabopamopnas paboma. I3ydeHne oTpaxeHUs CBETa B 3epKaJiax.

Jlabopamopnas paboma. VI3yueHne 3aKkOHOB TeOMeTpHUecKoi onTuku. OrpeeseHue mokazarTes
MPETOMIICHUS CTEeKIA.

Jlabopamopnas paboma. 3yueHne 3akoHa MOJHOTO BHYTPEHHETO OTPAXKEHUSI.

Jlabopamopnas paboma. Ilonydenne n300paxeHUs TP MTOMOIIH JTUH3HI.

Jlabopamopnas paboma. Onpenenenre GOKYCHOTO PACCTOSHUS TOJIOKHUTEITBHON 1
OTPHULATENIbHOM JIMH3bI PA3TUYHBIMU METOJAMH.

Jlabopamopnas paboma. MonenupoBaHue ONTUYECKUX TPUOOPOB U ONpPEIeNICHUE X
yBenuueHus: Tpyosl Kemepa, TpyOsr ["amwest.

Jlabopamopnas paboma. V13yuenue npuHIMIA pabOThl MUKPOCKOIIA U OTpeIeTICHNE TIOKa3aTes
MIPETOMIICHUS CTEKJIA C €ro OMOIIbIO.

KonTpoasnas padoraNe 3 mo teme 3.

HTorosbliii 3k3aMeH 3a Kypc 8 kiiacca.

9 kJacc
[128 yacoB, 4 4YacoB B HeeJ10|

TEMA 1. KHHEMATHUKA
Baok 1. Beenenue, oneparop audgepeHunpoBaHust
CucreMbl KOOpAMHAT: JE€KapTOBa, chepuyecKkas U eCTeCTBEHHasi CUCTeMbI KoopAuHAT. Oneparop
muddepennupoanuss. Ero mnpuMmeHeHue K - CcTeneHHOM — ¢yHkuumu. ['eomerpuyeckas
MHTepIpeTanys. beCKOHeUYHO Malible BEJTMYHHBL..
Bbaok 2. PapHomepHoe 1BUKEHUE
Pagunyc-Bexktop. YpaBHeHHs IBMKEHUS Tena B oOmeM ciaydae. YactHele ciaydau. PaBHOMepHOe
newkeHue. Pabora ¢ rpadukamu. [IpobremMa Hax0XIeHUsI MTHOBEHHOM CKOPOCTH TpaekTopwsl,
nyTh, nepeMenienre. Ckopoctb. CpenHsas ckopocTb. OTHOCUTENIBHOE IBUKEHHUE.
Baok 3. PaBHOycKOpeHHOe IBH:KeHHUe
Yckopenue cpeaHee U MrHOBEHHOE. PaBHOYCKOpEHHOE NBUKEHHE. 3aBUCUMOCTh CKOPOCTH OT
BpemeHu. [paduku. IIpobrmema BbIUMCICHUS TYyTH NPU HEPABHOMEPHOM JBIIKECHHH.
CymmupoBanue 6ecKoHeYHO MajblX BennduH. ['paduyeckas uHTEpipeTanus.
Baok 4. KpuBosiuHeiiHoe 1BUKeHHE B M0OJI€ TAKECTH
CBobonnoe manenue. ['opuzoHTanmbHBIN Opocok. /[BimkeHue Tena, OpOIIEHHOTO IMOJ YIJIOM K
TOPU30HTY.
Baok 5. /IBukeHue M0 OKPYKHOCTH
[ToctynarenbHoe U BpanatenbHoe ABMKeHNE. KuHemarrka BpalaTenbHOIO IBUKEHUS. YTIIOBbIE
XapakTepucTuku. CBs3b € JIMHEWHBIMM XapaKTEPUCTUKAMH. BeKkTopHOE NpOoU3BEACHUE.
HopmanbHoe 1 TaHreHumanbHOe yCKOpeHue. J[BuxKeHue Komeca.
Baok 6. JlaGopatopublii npakTukyMm: "KunemaTnka'"
Jlabopamopnas paboma. Otipenienenue yCKopeHust cBOOOIHOTO MaIeHUs Ha MalllnHe ATBY/a.
Jlabopamopnas paboma. V3yueHre KMHEMATHKH MOCTYMATEIbHOTO JBWXEHHS C IOMOIIBIO
MaIlluHbI ATBYyAA.
Jlabopamopnas paboma. VI3yueHue KUHEMaTHKH BpaIlaTeIbHOTO JBHXKEHUS C TOMOIIBIO
MasTHuka O6epOeka.
Jlabopamopnas paboma. W3ydueHue KHHEMATHKHU KoOJeOAaTeNbHOIO IBMXKEHUS C TOMOIIBIO
MaTeMaTHYeCKOro MasiTHUKA.
Jlabopamopnas paboma. VI3mepeHne CKOPOCTH MyJIU C TOMOIIBIO OAIITMCTUYECKOTO MasiTHUKA.
Jlabopamopnuas paboma. ITpsiMoil 1 KOCBEHHBIN METOJIbI H3MEPEHUS YaCTOTHI.
Jlabopamopnas paboma. J|BrixeHUe CBSI3aHHBIX TEL.
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KonTpoasnas padora Nel mo teme 1.

TEMA 2. AMHAMHUKA
Baok 1. UCO. 3akonsl Hel0TOHA. 3aKOH BCEMHPHOTO TATOTECHUA
WNHepuuanbHbele cucTeMbl oTcueTa, nepBblil 3akoH Hprorona. Kiaccuueckuil 3akoH Cll0KEHHSA
ckopocTteil. UHBapMaHTHOCTD JUTMHBI, MHTEPBAIa BPEMEHH, YCKOPEHUs. AOCOTIOTHBINA XapaKTep
HOHATHUS OJHOBpPeMEHHOCTU. [loHsATHE O penartuBucTCKON MexaHuke. Cuna. M3Mepenue cuil.
Bropoii 3akon Herotona. MnepTtHas macca. Tpetuit 3akon HproToHa.
I'paBuTanmonnas cuna. 3akOH BCEMUPHOT'O TATOTeHUsI. J{BH>KEHHs CHYTHUKOB. 3akoHbl Kemepa.
['paBuTanmonHoe B3ammoelicteue. CBobogHoe maneHue. Bec. MHepTHas u rpaBUTalMOHHAS
Mmaccsl. [Ipunnun sxBuBanenTHOcTH. KocMmuueckue ckopocTtu. KemepoBo aBuxeHue.
Baok 2. Cuibl TpeHust
Cuna tpenus. Tpenue mnokos. Tpenue ckonbxeHus. TpeHue kaueHus. Cuna CONpPOTHUBIICHUS
JIBUKEHUIO (KUAKOE TpeHue). J[BIKeHne ¢ CONpPOTUBJICHHUE BSI3KOM Cpebl.
Baok 3. Cuabl ynpyrocru
3akoHn ['yka, 3akoH Kymnona. Yopyras cuna, e€ npupona. Bunbsr negopmarnimii.
Baok 4. Cnabl HaTsKeHUS
Cuitbl HaTsDKeHUs. bioku.
baok S. HemHepuuaJjJbHbIe CHCTEMbI 0TCYETA
Heunepransasie cucreMsl oTcueTa. Cuibl nHepiuu. LlenTpobexHas cuna. DKBUBAIEHTHOCTD
cuJ uHepIuH u cuil Tsarotenus. LleaTpoOexxnas cwia nnepuuu. Cuna Kopuosnuca.
Baox 6. JladopaTopHblii npakTukyMm: " {uHamuka'
Jlabopamopnasa paboma. VI3yueHue AMHAMUKH TOCTYMATEIBHOTO JABM)KEHHUS C IOMOIIBIO
MalluHbl ATBya.
Jlabopamopnas paboma. VI3ydeHne TMHaAMUKH BPALaTEIbHOTO IBUKEHHS C TIOMOIIBIO MasiTHUKA
Obepbeka.
Jlabopamopnasa paboma. IlpoBepka 3aKOHOB JTUHAMUKU [OCTYHATEIbHOTO JBM)KEHUS.
Jlabopamopnas paboma. Onpenenenue K03PPUIEHTA TPSHUS TTOKOSI.
Jlabopamopnas paboma. Onpenenenue KodppuimenTa TpeHUA-CKOTbKCHHS.
Jlabopamopnas paboma. Onpenenenue K03 UIMeHTa BHyTPEHHET 0 TPEHUS )KUIKOCTH METOJIOM
Crokca.
Jlabopamopnas paboma. OtipenieieHue MOMEHTA HHEPIIMU TeJla M OIICHKa MOMEHTA CHJI TPEHUS.
KonTpoabHas padora Ne2 mo teme 2.

TEMA 3. 3AKOHbI COXPAHEHUSA B MEXAHUKE
baok 1. Umnyabc. 3aK0H COXpaHEeHUS UMITYJIbCA
I/IMHyHBC MaTepHaHBHOﬁ TOYKU U CHUCTEMBI T€JI. 3aKOH HU3MEHEHHUSI U COXPAaHCHUA HMITYJIbCA.
3anuch BTOpOro 3akoHa HeroToHa uepes umiynbe. PeakTuBHOE ABUKEHHE
Baok 2. IlenTp macc. Teopema o neHTpe macce
[Tonstue «uentp macc». Teopema o meHTpe macc. CucteMa orcyeta 1eHTpa Macc. OCHOBHOE
YpaBHCHHUC JUHAMUKH BPAINATCIBHOI'O ABUKCHUA TBEPAOIO TCJaA. 3akoH COXpaHCHUA MOMCHTA
MMITYJIbCA.
Baok 3. JHeprusi. 3aKoH coOXpaHeHHUsI JHEPIruu
PaGoTta cumibl, Teopema 00 W3MEHEHWM KHUHETHYECKOW HHepruu. CKaIspHOE MPOM3BEIICHUE
BeKTOpoB. MomHocth. Kunetnueckass sHeprus. IloreHuunanbHas 3Heprusa. 3aKOH COXPaHEHUs
MexaHu4eckol sHeprun. [lorennmanbabie cuitbl. [I0TeHIIMaNbHOCTD CUITBI TSKECTH, KYJIOHOBCKOM
cuibl. OTHOPOIHOE U CTAIMOHAPHOE CUIJIOBOE TOJI€ — M0JI€ MOTEHIUATBHBIX CHIL
BJaok 4. AGCoJIIOTHO ynipyrue cToJikHOBeHusl. CucremMa meHTpa Mmace
VYnpyrue u Heynpyrue CToJIKHOBeHUS. VICnoyib30BaHUE CUCTEMBI LIEHTpa Macc. bamctuyeckui
MasITHUK.
Baox 5. JlabopaTopHblii npakTHKyM: ""3aK0HbBI cOXpaHeHus"
Jlabopamopnas paboma. ViccnenoBanue 3aKOHa COXPAHEHUS UMITYJIbCA U SHEPTUU.
Jlabopamopnas paboma. I3ydeHne 3aKOHOB COXpaHEHUS MPU BpalIaTeIbHOM JBUKCHHH.
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Jlabopamopnas paboma. CKaTbIBaHHE TeJla C HAKJIOHHOW TIOCKOCTH.

Jlabopamopnas paboma. Ypyroe 1 Heynpyroe CTOJIKHOBEHHE (PU3NYECKUX MASTHUKOB.
Jlabopamopnas paboma. Ypyroe u Heyrpyroe coyJapeHusi mapos.

KonTpoabHas padora Ne3 mo teme 3.

TEMA 4. CTATHUKA, YCJIOBUSA PABHOBECHUS
Baok 1. CraTuka, ycj1oBUsi pABHOBECHUS
VYcenoBuss paBHOBecHs TBEpAOro teina. MomeHT cunbl. LlenTp Tskectu. Bunpbl paBHOBecus.
Cratuka mpu [OEHCTBUM HENapasuIeIbHBIX CHII, YCIOBHE OTCYTCTBHS BpalleHHUs Tena. Meron
BUPTYaJIbHBIX IEPEMEILIECHU.
KonTpoabHas padoraNe 4 mo teme 4.

HTorosbliii 3k3aMeH 3a Kypc 9 kiacca.

10 xmace
[128 uacoB, 4 yaca B Hee10]

TEMA 1. OCHOBHBIE ITOJIOKEHUSA MKT. YPABHEHUE COCTOSHUA
NAEAJIBHOI'O I'A3A. 'A3OBBIE 3AKOHBbI

Baox 1. OcHoBHbIe mos10xeHust MKT
CrpoeHne r1a3000pa3HbIX, KHUIKHUX U TBEPAbIX Teld. MOJeKyIsIpHO-KUHETHUECKas Teopusl.
OkcnepuMeHTanbHbIe Toka3aTeabcTBa MKT. Macmtal Benn4uH: pa3Mepsl, Macca, IpOMEKYTKH,
KOHIeHTpauuss Mojekya. CrerneHb cBOOOIbI MOJEKyJbl. AOCONIOTHAsl IIKalla TEeMIEparyp.
Hpyrue mkanel. Tepmomerpel. Monb. IlocTossHHas ABoragpo. BbpoyHOBCkoe JBUKEHHE.
Cxopoctu Mosekyi. J[nmuHa cBoGomHoro mpobera. YacToTa CTOIKHOBEHHMM. SIBIEHUS TepeHoca.
[lepeHoc Temna: TEIUIONPOBOJHOCTD, KOHBEKIHS, n3nydeHue. [lonstue o quddysuu u BI3kocTu.
bJaok 2. UneanbHblil ra3. YpaBHeHHe cOCTOsiHUSA. ['a30BbIe 3aKOHBI
Mopnens uneanbHoro raza. CpA3p MEXIy JaBICHHEM U CPEIHEH KUHETHMYECKOM 3Heprueu
TEIJIOBOTO JIBM)KEHMSI MOJIEKYJN HJealbHOro rasa. IloHsTHe TEepMOOAMHAMHYECKOW CUCTEMBI.
Makpo- 1 MUKpPOCOCTOsIHUSA. TepMOAMHAMUYECKUE NTapaMeTPbl CUCTEMBL. Y PABHEHHUE COCTOSHUS
uaeanbHoro ra3a. ['azosbiii TepmomeTp. [IprimeHeHne ra30B B TEXHUKE. ['a30BbIe 3aKOHBI.
Baok 3. 3akon laabToHA
[TapuuansHoe naBnenue. 3akon [Jansrona. CMecH pa3inyHbIX Ta30B.
Baox 4. JIabopatopubiii npaktukym: "MKT"
Jlabopamopnas paboma. VI3yaenue 3akona boiins —Mapuorra.
KonTpoasnas padora Ne 1 nmo teme 1

TEMA 2: HACBIIIEHHBIN ITAP. BJIAKHOCTD.
Baok 1. HacblleHHbIH nap, BJAAXKHOCTb
Hacermennsiif, HeHachIeHHBI 1ap. M3oTepmbl peasibHOro rasza. BiakHocTh. AOCOIOTHAS |
OTHOCHUTCIIbHAsA BJIAXKHOCTD.
KonTpoubsnas padora Ne 2 o teme 2.

TEMA 3. TEPMO/IUHAMUKA
Baok 1. [lepBoe HaYa/10 TEPMOAUHAMUKH
Pabora raza. Bayrpennss sneprus. IlepBoe Hauano TepmoauHamuku. Kiaccuueckue OIBITHI.
AHanu3 U301poIIECCOB.
Baok 2. AqauadaTudeckuii mpouecc
Anmnabatuyeckuii mpouecc. Pacmmpenue rasa B mycrory. TemnoeMKkocTs. 3aBUCUMOCTh OT BUAA
nporuecca. TenaoeMKoCTb ra3oB.
BbJaoxk 3. TensioBbie Mmammubl, KITJ| nukiios
OGpatumbie W HeoOpaTHMble Tpolecchl. Bropoe Hawamo tepMoamHaMuku. DopmyaupoBKH
Knaysuyca u Tomcona. TernoBsie Mammnbl. Koagounuent noneznoro neiicreus. LHukn Kapao.
Teopema Kapno. KITJI unkna Kapro. XonoaunsHast MmammHa.
Bbaok 4. JladbopaTopublii npakTukym: "Tepmogunamuka'
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Jlabopamopnas paboma. OnpeneneHue TeII0eMKOCTEN TBEPAbIX T
Jlabopamopnas paboma. VI3ydaenue pabOThI XOJIOAMIbHUKA.
KonTpoasnas padora Ne3 mo teme 3.

TEMA 4. TOBEPXHOCTHOE HATSI’KEHUE KUJIKOCTEHN
Baok 1. IloBepxHOCTHOE HATSIKEHHE JKHIKOCTEH
OcoOsie ycnoBus Ha moBepxHocTU. Koadduument nosepxnoctHoro HaTsbkeHUs. [loBepxHOCTHAs
SHEPTHA, CUJIbI TOBCPXHOCTHOI'O HATSAKCHUS. MO,Z[GJIBHEUI OIICHKAa NMOBCPXHOCTHOI'O0 HATSKCHUSA
BoJbl. [loBepxHOCTHO-akTHMBHbIE BemectBa. CmaumBanue. KpaeBoit yron. Kunenwe.
[ly3bippkoBas kamepa. KanwuisipHsie SBIEHMS.

TEMA 5. MEXAHUYECKHE CBOVCTBA TBEPJIBIX TE.JI
Baok 1. Mexannyeckue CBOMCTBA TBEPABIX TeJl
Mexanuueckre cBocTBa TBEpABIX Tell. HanpsokeHne, OTHOCUTENbHOE y/UIMHEHHE. 3aKkoH ['yka,
MoxayJsib FOHra

TEMA 6. 9JIEKTPOCTATUKA
Baok 1. 3akon Kynona
DIIEKTPUYECKUI 3apsa] U 3JIEMEHTAPHBIE YACTUIIbl. 3aKOH COXPAHEHHUsI DJIEKTPUYECKOIO 3apsija.
3akon Kymnona. Dnekrpuueckoe nosie. 3akoH Kymnona. OnbeiTHRIE 000CHOBaHMs 3akoHa KyroHa.
Baok 2. HanpsizKeHHOCTD 3J1eKTPHYeCKOro MoJisl, IPUHIMI CyNepro3HIIHA
Onexkrpuueckoe mnose. HanpsbkeHHOCTh anekTpuyeckoro mnousid. llpuHnun cyneprno3unmu.
DNeKTpuyecKui aumnosb. [lone numnoss.
Baok 3. [lorennuasu. Padora B 3j1eKTpU4eCcKOM IoJie
[ToTeHManbHOCTH AMEKTpocTaThyeckoro nois. IlorennuanbHas sHeprus 3apsaaa B OJHOPOAHOM
aJIeKTpudecKkoM noJie. [ToTeHnman 3JeKTpoCcTaTUUECKOro MOl U pa3HOCTh NMOTEHIMANOB. CBs3b
MEXAYy HANPSKEHHOCTBIO AJIEKTPOCTATHUYECKOrO MOJS M Pa3sHOCThIO IMOTEHUHANOB. Teopema
l'aycca. Pabota cun anextpudeckoro nods. [lotenuuan nons toueynoro 3apsaa. Cyneprno3uims
noteHanoB. CBsi3b MOTEHLUMANAa M  HANPSHKEHHOCTH 1ojis. CuioBble JIMHUM U
SKBUIOTEHIMAJIbHBIE TOBEPXHOCTH. PaboTa B 35IeKTpHYECKOM MOJIE.
Baok 4. [IpoBOAHUKH B 3JIEKTPOCTATHYECKOM MoJIe. 3apsizkeHHbIe c(hepbl, mapbI
CBoOoanbie HOcuTEeNH 3apsna. OrpaHuYeHHe TTOBEPXHOCTHIO Tella. Teopema eIMHCTBEHHOCTH.
Pabora BeIxO#a. DnekTpocraTrueckas uHAyKus. [loe u 3apsiabl BHYTPH U HAa MOBEPXHOCTH
MpOBOJHUKA. 3a3eMyeHHe. OKpaHupoBka. I[lonms W TOTEHIMANBI CHCTEM, OO0JIaarOIINX
CUMMeETpHEH: 3apsDKEHHOM cepbl, OAHOPOIHOTO I1apa, IPSIMOM, IIIOCKOCTH, Maphl IITOCKOCTEH.
Baok 5. u31eKTPUKH B JIeKTPOCcTaTHYeCcKOM moJie. [lojie mpy HaJW4YuU JUIJIEKTPUKA.
JlusnekTpudeckast IpOHULIAeMOCTh. [lonspHble AuaieKTpuKky. HenosspHble TUAIIEKTPUKH.
BJaok 6. JlaGopaTopHbIii NpakTUKYM: '"JdileKkTpocTaTuKa'
Jlabopamopnas paboma. VI3y4eHue 31eKTPOCTaTHIECKOTO MOJIS.
Jlabopamopnas paboma. Onpeenenue 3apsiia U eMKOCTH KOHJEHCaTopa.
Jlabopamopnas paboma. VI3ydeHne nocie0BaTeNbHOTO U NapaljIeIbHOTO COSAMHEHUS
KOH/JIEHCATOPOB.
KonTtpoabsnasi pad6ora Ne 4 no remam 4, 5, 6.

TEMA 7. 9JIEKTPUYECKASA EMKOCTDb, KOHAEHCATOPBI. JHEPI'UA
QJIEKTPUYECKOI'O ITOJIA

Baok 1. DuiekTpryeckasi eMKOCTb, KOHAECHCATOPbI. JHEPIrUs JIEKTPHYECKOI0 MOJIs
[lonsiTe «3NIEKTpUYECKass €MKOCTb». EMKOCTb YyEAMHEHHOTO MpOBOJHHUKA. CHCTEMBI
3apsKEHHBIX TII0CKOCTeM. EMKOCTB MI0CKOT0o KOHJIeHcaTopa. Pa3nuyHbie TUITBI KOHIEHCATOPOB.
CoenvHeHuss KOHJIeHcaTOopoB. PacyeTsl 3apsAnoB, HanpsHKEHWM Ha KOHJEHcaTopax B
YCTaHOBUBILEMCS PEXKUME.
OHeprus 3apsDKEHHOTO0  KOHAEHCATopa. OJHEPrus djiekTpudeckoro mnojsd. [Ipumenenus
KOHIeHCaTOpoB. PaboTa nctounnkoB. Beigenenue temna B RC -niensix.
KonTpoubsnas pa6ora Ne 5 mo reme 7.
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TEMA 8. IOCTOSIHHBIN TOK
Baok 1. 3akon Oma B nuddepeHnnanbHoi popMe 1JIs1 TBEPABIX TeJl, }KUIAKOCTEH U Ira30B
[InoTHOCTH TOKA. DieKTpuuecKoe conpoTuBieHuE. [IIOTHOCTH TOKa B MPOBOIALIMX CpElax.
CB43b ¢ HANPSIHKEHHOCTHIO.
Baok 2. IJIC. 3akon Oma /11 HEOJHOPOAHOI0 Y4aCTKA e
3akon Oma s yuactka nenu. CoeilnHeHHE TPOBOAHUKOB. PaboTa B 11eNH 31EKTPUUECKOTO TOKA.
3akon [xoynsa-Jlenmna B nuddepeHnuanbHOR U UHTETpanbHOU (opmax. MacmraObl BETHUYMH.
3apsnka akkymynaropa. @opmysbsl MOIIHOCTU 3ekTpuueckoro Toka. DJC. 3akon Oma nns
MOJIHOM T1en. 3akoH OMa B MHTErpaibHOM opMe. Y CIIOBUS MOICPIKAHUS JICKTPHIECKOTO TOKA
B nenu. DJIC. Croponnue cuisbl. Llens npyu HaIMYMM MCTOYHMKA TOKA. BUabl BOIbT-aMIepHBIX
XapaKTEPUCTHK.
Bbaok 3. [IpaBuia Kupxrodga, pa3BerB/jieHHbIe LENH
[IpaBuna Kupxrocpa. Pa3BeTBieHHble 1LEeMd C HECKOJbKUMH HCTOYHHKaMU. MeTox
SKBUBAJIEHTHOTO HCTOYHHMKA, MPUHLHUII CYNEpPHO3ULIMH, METOJ KOHTYpPHBIX TOKOB. Ilepecuer
TPEYrOJIbHUKA B 3BE31Y.
Baok 4. Jladopatopublii npakTukyMm: "[locTosiHHbIN TOK"
Jlabopamopnas paboma. IlpoBepka 3akoHa Oma.
Jlabopamopnas paboma. IlapamienbHoe U IOCIEI0BATEIBHOE COCTUHEHNE TIPOBOHUKOB.
Jlabopamopnas paboma. N3ydenne 3JC MeTO10M KOMIIEHCAIIUH.
KonTpoasHnas padora Ne6 nmo teme 8.

Hroroswblii 3x3amen 3a kypce 10 kiaacca.

11 kmace
[128 uacoB, 4 yaca B Heel10]

TEMA 1. IOCTOAHHOE MAT'HUTHOE IIOJIE. MATTHUTHOE I10JIE
IHOCTOSAHHOI'O TOKA. CHJIbl B MAI'HUTHOM I10JIE

baok 1. Cuiaa Amnepa
B3aumoneiictBue npoBoaoB ¢ Tokamu. OnbIT Opcrena. Cuna Amnepa. [IpaBuio neBoit pyku ais
cuiibl Amnepa. CuiioBasi XapakKTepUCTUKa MarHUTHOIO TOJISL - BEKTOP MarHUTHOW MHAyKuuu B.
[IpaBuio npaBoro BuHTa. ["anbBaHnomeTp. Pamka ¢ TOKOM B MarHUTHOM I10J1€. DNEKTPOABUTATENb.
Baok 2. Cuaa Jlopenua
JleiicTBrEe MarHMTHOTO 10JIA Ha ABMKYyIIHecs 3apaasl. Cuna Jlopenua. ITpaBuiio sieBoit pyku i
cuibl Jlopenna. Paborta cunbl Jlopenna. JIBuxkeHue 3apsyia B OAHOPOAHOM MAarHUTHOM IIOJIE.
JIBuKeHME 3aps10B B CKPELIEHHBIX MOJISX.
Baok 3. 3akon bno-Casapa-Jlaniaca
MarnutHoe nose Toka. OnpeneneHue HanpaBieHus: BekTopa B npsmoro toka. 3akon buo-Caapa-
Jlannaca.
Baok 4. TeopeMbl MATHUTOCTATHKH
Teopema 'aycca u Teopema 0 HUPKYISLUN BEKTOPA MArHUTHOM MHIAYKIIVH.
baok 5. MarnerusMm B Bewectse. /Ilna- 1 napamarsernsm. @eppoMardeTusm
MarauTHblE MOMEHTBI IEKTPOHOB M aTOMOB, ATOM B MarHUTHOM IoJle. MarHuTHoe moJie B
BemiecTBe. OCHOBHBIE OTIIMYMSI MATHUTHBIX CBOUCTB (peppoMarHeTUKoB. JJoMeHHas CTpYKTypa.
Baox 6. Jladopatopublii npakTukyM: "[locTosiHHOE MarHuTHOe moJie"
Jlabopamopnas paboma. OnipeesieHne TOPU30HTATHHON COCTABIISIIONIEH HHIYKIIMH MarHUTHOTO
noJist 3eMJIu.
Jlabopamopnas paboma. VI3yueHune 3MeKTPOHHOTO ocImiuiorpada.

TEMA 2. IBJIEHUE SJIEKTPOMATHUTHOM WHAYKIINA
Bbaok 1. [IoTok MarHMTHOM MHIYKIIUH
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BekTop MarHuTHOM MHAYKIIUH, POHU3BIBAIOIINN 3aMKHYTBIA KOHTYp. YTO0JI MeX1y BekTopoM B
Y HOpMaJblo K KOHTYpy. IloTok BexTopa B.

Baok 2. 3akon .M. U. IIpaBuio Jlenna

3aKOH AJIEKTPOMAarHUTHOW MHAYKUMH, npaBuio Jlenua, TpakroBku @apanes u Makcesia.
MaruurtossieKTpudeckast MHAYKIus. ['eHepaTopsl.

Baok 3. SIBiieHue caMOMHAYKIIMHA

[Tone conenounna ¢ TokoM. MHIYKTUBHOCTh. DHEPTrUsi MArHUTHOTO noJist. DJIC caMOUHIYKIIMH.
KonTpoasHnas padora Nel mo remam 1 u 2.

TEMA 3. 9JIEMEHTbBI ®U3UKHU ITOJYITPOBOJHUKOB
Baok 1. IloynpoBoAHMKH M IH3JIEKTPUKH
Meramibl, JOUANEKTPUKH, MOJYNPOBOJAHUKU: HKCIEPUMEHTANIbHBIE pa3nnuus. BenuunnHa
MPOBOJIMMOCTH, €€ 3aBHUCHUMOCTb OT TEMIEpaTrypbl, OJNEKTPOHBI U JAbIpKU. [IpumecHsbie
MOJIYTIPOBOTHUKH.
Baok 2. luoabl M TPAaH3UCTOPbI
Brimpsamisironiee neiicTBUE KOHTAKTa ABYX IOJIYNPOBOJHMKOB. Peanusanus p-n mepexona Ha
npakTuke. [lomynpoBogHUKOBBIN TPHO (TPAH3UCTOP).
Baok 3. JlabopaTopHblii npakTUKYM: "'"JjieMeHTbl PU3MKHN MOJTYIIPOBOJIHUKOB'"
Jlabopamopnas paboma. ViccnenoBanue TeMIepaTypHOil 3aBUCIMOCTH CONIPOTUBJICHUS METaIa
Y TIOJIyIIPOBOTHUKA.
Jlabopamopnas paboma. I3ydeHue BoIbTaMIIEPHON XapaKTEPUCTUKH KPEMHUEBOTO JTUOIA.

TEMA 4. MEXAHUYECKHE KOJEBAHUSA U BOJIHBI
Baok 1. YpaBHeHre rapMOHUYECKUX KOJe0aHUM
l'apmonnueckue konebaHus. AMIUIMTYHa, MEpUoA, dYacTota M (aza konedanuit. MX pob.
Kunematuka konebGanumii. DHeprus konebanmii. CBemeHus u3 Teopuu auddepeHIInaIbHbIX
ypaBHeHHiA. Ponb HavanpHbIX ycnoBuid. Kpurepun rapmonnunoctu. Manblie koneOaHus.
Baok 2. CBo0oaHble U BbIHYKIeHHbIE KoJie0aHus. Pesonanc
Mexanndeckue konebanus. CBoOomHbie kosiebanus. [Ipumepsl mpocTedmux KoseOaTeabHbIX
CHCTEM: TapPMOHHYECKUH OCIIMIUIATOP; MaTEeMaTHUECKUI MAaATHUK; (PU3NUECKUN MAsSTHUK.
Breinyxnennsie konebanus. Yuer 3aTyxanus. Pe3oHnanc.
Baok 3. Mexann4yeckue BOJIHbI
Mexannueckas BosiHa. [IpononbHble 1 onepeunsle BosiHbl. CTosuas BoiaHa. 3ByK. biaok 4.
JlaGopaTropHblii npakTUKyM: '"MexaHu4YecKue KoJeOaHUuA U BOJIHbI"
Jlabopamopnas paboma. VI3yueHne CTOSYUX BOJH B CTPYHE.
KonTpouabsnas padora Ne 2 no teme 3 u 4.

TEMA 5. 3JIEKTPOMATHUTHBIE KOJIEBAHUSA. MTEPEMEHHBIN TOK
Baok 1. N'apmonnyeckue Kojie0aHus B K0Jie0aTeIbHOM KOHTYpe
OnexTtpuueckue Konebanus. CBoOoaHbe KojeOaHHs B KoiebaTeabHOM KoHType. Dopmyna
Tomcona. [Teprnoa cBOOOHBIX ANIEKTPHUECKUX KOJICOaHUH.
Baok 2. BoiHyKIeHHbIE 3JIeKTPOMarHuTHbie Koje0anusi. [lepeMeHHbI TOK
Brinyxnennsie kosebanus. Pesonanc tokoB. Ilepemennslil anextpudeckuii Tok. Ilomydenue,
u3Mmepenue, 3¢pdexTuBHble 3HaYeHHs. Daz0Bble COOTHOIICHHS B LENU IEPEMEHHOr0 TOKa,
PEaKTUBHBIE COIPOTUBIICHUs, UMIleJaHC. Pe30oHaHC TOKOB M pe3oHaHC HanpspkeHuil. Llernm ¢
HEJIMHEHHBIMU 3JIEMEHTAMH. AKTHBHOE CONPOTHUBIICHHE, €MKOCTb M HHAYKTHMBHOCTh B LEIHU
MIEPEMEHHOTO TOKAa. MOIIHOCTH B LENH NEPEMEHHOTO TOKA. PE30HAHC B 3JIEKTPUYECKOM LIEMH.
Baok 3. DuekrpoMaranTHbie BOHBI. IIpuHIMNBI pagnocssasn
DneKTpoMarHuTHbIe BOIHBL. CreacTBUs U3 ypaBHeHud MakcBemia. CKOpOCTh paclipOCTpaHEHHUS.
[Tonnepeunocts BosiH. OmnbiThl ['epra. DneMeHTH pagUOTeXHUKHU. [IpUHIMIBI paarOCBSI3H.
Monynauus u gemonyasuus. BeimpsaMurenu. AHTEHHA.
Baok 4. JlabopaTopHbIi NPAKTUKYM: "' DJIeKTPOMArHUTHBIE Kos1e0anus. [lepemMeHHbIi TOK"
Jlabopamopnas paboma. ViccnenoBaHue 3aTyXaloUINX KojJeOaHUH B K0JIeOaTeIbHOM KOHTYpE.
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Jlabopamopnas paboma. I3yuenne pe3oHaHca B 3JIEKTPUUIECKOM Kosie0aTeIbHOM KOHTYpE.
Jlabopamopnas paboma. OnpeneneHne UHAYKTUBHOCTH KaTYILIKH.

Jlabopamopnas paboma. VI3amepeHne JeCTBYIONIEr0 U aMILTUTYTHOTO 3HAYCHUH TIEPEMEHHOTO
HaMpsHKSHHUS.

KonTpoasHnas padora Ne3 mo teme 5.

TEMA 6. OIITUKA
Baok 1. 'eomeTpryeckasi ONTHKA
Hcropust Bompoca o mpupone cBeTta. lIpsAMonuHeliHOE pacnpoCTpaHEHUE CBETa. 3aKOHBI
FEOMETPUUYECKON ONTHUKH. ODIIEMEHTApHBIC ONTHYECKHE CHCTEMBI: 3epKasia, IMPU3MBI, JIUH3HL.
OnTnueckas cuna auH3bl. opMyiia TOHKOM JUH3BL. [locTpoeHne n300paKeHui.
Baok 2. BornoBasi ontuka. UHTepdepenuus ceera
WNurtepdepentus crera. Ycnosue korepeHTHocTH. OnbiT FOHTa. MHTEpdepoMerp MaiikenbcoHa.
Wntepdepeniss B TOHKUX IUIeHKaX. MHTepdepeHIuss OT JABYX TOYEYHBIX HCTOYHHUKOB.
[IpocBeTiieHNE ONTHKM.
baok 3. {udpakuus ceera
Hudpaxuus csera. Audppaxius Openens. Metoxa 300 Openens. Jnuppakuus Ha TpIMOYTOJIbHOM
memn. Judpakmus Ha N mensax. Judpaxkmnuonnas pemerka.
Baok 4. BzaumoneiicTBue cBeTa ¢ BeleCTBOM
B3anmogerictBue cBera ¢ BelecTBOM EcTecTBeHHBIM M NMOJSpU30BaHHBIN cBeT. [lomspusanus
cBeTa mpu oTpaxeHuu. JIBoitHoe nydenpenomiieHue. [lucnepcusi cBeta. Paccesnue cBera.
[Tornowmenue ceera.
Baok 5. JlaGopatopHblii npakTukyMm: "Onruka"
Jlabopamopnas paboma. OnpeneneHue MoKa3aTesist MPeJIOMICHUS CTEKIIa.
Jlabopamopnas paboma. Ontuyeckue npudopsl. Jlabopamopras paboma. 1zyuenune
uHTepdepeHmn ceeta. Jlabopamopras paboma. 3ydenne nudpakiiuu CBeTa.
Jlabopamopnas paboma. VI3yueHne noyispu3alny cBeTa.
Jlabopamopnas paboma. Habnronenue sBIeHUs MOTHOTO BHYTPEHHETO OTPAXKECHHUSL.
KonTposbsnas padora Ne 4 mo reme 6.

TEMA 7. KBAHTOBAS ®U3UKA
Bbaok 1. Kopnyckyasipubie cBOiiCTBa cBeTa
AobcomotHo u€pHoe Tenmo (AYT). 3akonbr TermoBoro mamydeHuss AUT. 'mmoresa Ilmanka.
®oroaddexr. Bunsr porodrddexra. 3akonsr BHemHero Gotodrdhdexra. YpaBHeHne DHHIITEHA
s pororddexra. JlaBnenue crera. Dpdext Komnrona. KopmyckynsipHO-BOIHOBON Ayaqu3m
CBETa.
Baok 2. CtpoeHne aToMa. Jj1eMeHTbl KBAHTOBOM MeXaHUKH
Mopens atoma Tomcona. OmbiT Pesepdopma. [Tnanerapnas mogens aroma. Iloctymarer bopa.
OmnbiTel @panka u ['epua. KopmyckynsapHo-BoTHOBOI ayanu3mM 00BeKTOB MUKpoMupa. ['umoresa
ne bpoinsg. Onwitel [eBuccona u [Jxxepmepa. Onsit bote. CooTHOLIEHHE HEONPEAECICHHOCTEN.
Cwmbicn cooTHomeHNH. OTKa3 OT MpeaCTaBICHUN KilacCuuecKor Gpu3uku. Poiabs n3mepuTensHOro
aKTa M Jyaju3M BOJIHBI-4acTHUIIbl. BO30HBI U GpepMHuOHBI. BeposTHOCTHAs TpaKTOBKa KBAaHTOBOM
TEOPHH.

TEMA 8. ATOMHOE SA1PO
Baok 1. O0mme cBOWCTBA aTOMHBIX SiIep
CocraB u XapakTEepUCTUKK aTOMHBIX sifiep. Macca u sHeprus cBsi3u siipa. Pazmepsl aTOMHBIX siziep.
DNeKTpuyecKre CBOWCTBA W (opma aTOMHBIX sfep. HyKIOH-HYKJIOHHOE B3aWMOJICHCTBUE U
CBOMCTBa sNepHBIX cuil. Mozaenu aToMHbIX sigep. OOonodedHas MoOIENb siapa. 3apsaoBas
HE3aBHCHUMOCTD SIIEPHBIX CHJL.
Bbaok 2. PaninoakTuBHOCTH
OO111e 3aKOHOMEPHOCTH PAJMOAKTUBHOTO pacnania. Anbda-pacnan. bera- pacnan. Cnexrp Oera-
gactull. I[Ipob6nmema wmaccel HeWTpuHo. K-3axBar. ['amma-m3mydenue siaep. BuyTpeHHss
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koHBepcusl. CrioHTaHHOE neneHue saaep. IIpoToHHas akTUBHOCTH. PaquoakTHBHBIE ceMENCTBA.
TpaHcypaHOBBIE PJIEMEHTBHI.

Bbaok 3. SinepHbie peakuun

[lenenue u cUHTE3 aTOMHBIX sAAep. Jlenenue sauep nox AeUcTBUEM HEUTPOHOB. LlenHas peakuus.
Cunres nerkux siaep. [IpoOnemsl siaepHOM SHEPTETHKHY.

KonTpoabsnas padora Ne 5 no teme 7 u 8.

HTorosslii 3x3amen 3a kypce 11 kiaacca.
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3 OPTAHM3ALIMOHHO-IIEJATOTI'MYECKHUE YCJIOBUA
PEAJIM3ALIUU ITPOT'PAMMBbI

DopMbI U PeKUM 3AHATUHI

3aHATUS TPOBOMSTCS B Tpymmax, C(HOPMHUPOBAHHBIX [0 BO3PACTHOMY
npuHuuny. KomuuecTBo yyacTHUKOB B rpymie 10 15 yenosek. [Ipu popmupoBanuu
IPYII YYUTHIBAKOTCS PE3YIbTAThI OJIUMITHA], DK3aMEHOB U COOECeI0BaHMS.

3aHATHs NPOBOJITCA B 5—6 KJlaccax mo 2 yaca B Hejiento, B 7-11 kimaccax no
4 yaca B Hezemo. [IpoaomKuTENbHOCTS Y4eOHOTO ToAa — 32 HEJEeNH.

3ansaTuss TOpoBOASATCS B (PopMe TEOPETUYECKUX, TMPAKTHUYECKUX U
WHJUBUAYAJIbHBIX 3aHATUM W KOHCYJbTAallMi (MPOEKTHAas JEATENIbHOCTbD,
MOATOTOBKA K OJIMMIIHaAaM, KOH(PEPESHITUSM ).

[IpakTrueckue 3aHATHS MPOXOIAT B (popMe 1a00paTOPHBIX MPAKTUKYMOB U
MPAKTUKYMOB I10 PEMICHUIO 3a]1a4.

JlaGopaTopHBIN TPAKTUKYM IO KaXKIOM TEME COCTOUT W3 HECKOJIBKUX
JabopatopHbIX padoT. 1o HEKOTOPHIM TeMaM B 3aBHCUMOCTH OT MaT€pUaJIbHO-
TEXHUYECKOro obecrieyeHus jJabopaTtopuu J1abopaTopHbie pabOThl, BXOIAIINE B
KaXJIbIY TA00OpAaTOPHBIN MPAKTUKYM, TIeJIaror BHIOMPAET CaMOCTOSATENIbHO, UCXOs
U3 MPEJIOKEHHBIX B paboyeit mporpaMme.

KonnuecTBo yacoB Ha ofHY JJabopaTOopHYyIO padboTty: B 5-7 kiaccax — 1 yac,
B 8 kimacce 1 —2 gaca, B9 -11 knaccax 2 gaca.

METOINYECKOE OBECIIEYEHHE
INPOI'PAMMBbI

MeToanyeckue peKOMEeHAAlUH 110 BHINOJHEHUIO J1a00paTOPHBIX padoT

HNHcTpyKIus 10 IPOBEACHHUIO 3AHATHI B Y4eOHBIX J1Aa00paTOpUsiX

[lepen BIMONHEHNEM JIAOOPATOPHBIX PAOOT BCE yUaITUECs TOJKHBI IPOUTH
MHCTPYKTaX MO TEXHUKE 0€30MacHOCTH U PACIUCATHCS B KypHaAJIe MHCTPYKTaxa
TEXHHUKH 0€30MacHOCTH.

IloaroroBka K 1a60paTOPHBIM 3aHATHAM

[TonroroBka k paboTe NPOBOAUTCS B 4AChl CAMOCTOSTENbHOM padoThl. [1pu
HOJIFOTOBKE HYKHO MCIOJIb30BaTh ONKCAaHUE pabOT U JUTEpaTypy. 3aJaHus ISl
BBITNIOJIHEHMSI JIAOOPATOPHBIX Pa0OT pa3atoTCs HA OTAEIbHBIX JINCTOUKAX (YCIOBHE
MO’KHO BKJIEUTh B TETPAJIb, HO B JIFOOOM ciiyuae TpeOyeTcs KpaTKasi 3al1uCh JaHHBIX
3aa4yu npu odopmieHUu padboThl). B KOHIE ommcaHus Kaxaou J1abopaTopHOi
paboThl B MOMOIb JUIsl MOJArOTOBKM yKa3aHa JUTepaTypa, HeoOXoaumas ajs
U3YyYEHHUS JAHHOTO (PU3WYECKOTO SIBJICHMSI WM 3aKOHA, a TaKXK€ BOMPOCHI IS
camokoHTpoJsi. Ha BeimonHeHue 1abopaTopHOil paboThl OTBOIUTCS OMPEIEICHHOE
BpEMSL.

Opranusanus y4e0HOro npouecca B Jiadoparopuu

Jlyis BBIMOTHEHUS TaOOPaTOPHBIX PabOT MCMONB3YeTCs CHelralbHas TeTpaiab —
71a00paTOPHBIN KypHall, B KOTOPBIA 3aHOCATCA BCE PE3yJIbTaThl M3MEPEHUH, C
npoBeeHIeM u3MepeHuit. JlabopaTopHBIii xKypHa BeIeTCS OTJAENBHO U CAAETCS Ha
npoBepKy. OOyyaromuics UIMeEeT BO3MOXKHOCTb, [10JTy4dasl IPOBEPEHHBIN JKypHaJl,
HECKOJIBKO pa3 32 OTBEJIEHHOE BPEMsI ITONBITATHCS UCIIPABUTH YKA3aHHBIE OIINOKU.
K pabote B 1abopaTopuu 10MyCKarOTCs ydaluecs, KOTOpble UMEIOT Ja00paTOPHbBIN
KypHaJI, TMOATOTOBJIEHHBIH K paboTe, W3y4YMJIU ONHMCaHHE pabOThl, HUMEIOT



NPEACTaBICHUE O TOM, YTO W KaKUM METOJIOM TpeOyeTcsi H3MEpUTh, Kak
yCTpOE€Ha U pab0TaeT yCTaHOBKA.
IIpoBenenue sadbopaTopHoii padoTHI
Brinonnenue nadoparopHoit pabOThl HAYMHAETCA C U3YYEHUS] TPUOOPOB U
YCTaHOBKH, OCHOB HUX paboThl. B mabGopaTopHOM >KypHasie, B MOATOTOBICHHYIO
tabmuiy «IIpuGopsl U oOopyaoBaHUE», HEOOXOAMMO 3amucaTh TEXHUUYECKHE
XapaKTEpPUCTUKU TMPUOOPOB: TMpeaeiabl HM3MEpPEHUsl, LEHY [eJIeHUs IIKaJbl,
MOTPEIIHOCTh MpUOOpa (KIacc ero TOYHOCTH), PEKUM €ro paboThI U T.1.
N3mepenust TOJKHBI MPOBOAMUTHCS aKKypaTHO UM C COONIOACHUEM MpPaBHII
TexHUKU Oe3zonacHocTH. [locne mpoBeneHHs] HW3MEPEHHI SKCIEPUMEHTAJIbHbBIE
JaHHBIC, TIOJIYYCHHBIC B XOJI€ BBIMOJHEHUS PAaOOThI, JOHKHBI OBITH TOIMHUCAHBI
nmpernojaBarenieM, BeaymuM 3aHsATHe. [lo OKOHYaHWMM BCeX H3MEpPEHUI
MIPOU3BOISTCS PACUYEThl 3HAYCHUN HMCKOMBIX BEJIMYWH, KOCBEHHBIX H3MEpPEHUH,
MOTPENTHOCTEeH TPSMBIX M KOCBEHHBIX W3MEPCHH, HWCIOJB3YIOTCS TPH 3TOM
npaBuia OKpyrJIeHus u cTpositcs rpadukn. [locTpoeHHbIe Tpa@uKu BKICUBAIOTCS
B JabopaTopHblii KypHaid. Bce mDpomexyTOuHbIE pacueTbl JenarTcs B
1abopaTopHOM >KypHase. Bee 3amucu B xKypHase JeIalTcs HapuKOBOM PYyUYKOM.
CxeMbl, pUCYHKH U T'pa KU BBIMOJIHAIOTCS KapaHaamoM. ['pagukuy BeIMOTHSAIOTCS
Ha MUJIJTUMETPOBOI OyMare. B koHIle paboThl ydaluics A0MKEH HalUCaTh BEIBO
U cAaTh JIaDOpaTOPHBIA KypHall NPErnoJaBaTeNo JUisl 3alluThl Ja0OpaTOpHOM
paboThI.
3amuTa 1a00paTOPHBIX padoT
K 3amure nabopatopHoii pabOThI JOIMYCKAETCS YUAIIUACS, €CIH:
® TIPEAOCTaBUII MOJHOCTHIO O(DOPMIICHHYIO Tab0OpaTOPHYIO padoTy;
® 3HAaeT HeOOXOAMMBIN TEOPETUUECKUN MaTepura;
® yMEeT KpaTKo paccka3aTb O COJEpPKAHUM TMPOBEAEHHOTO UM
AKCIIEPUMEHTa U 000CHOBATH BBIBOJIbIL;
® 3HATh THUMNBI W BUABI MOTPENTHOCTEH, TMpaBWja pacuera MPSAMBIX U
KOCBCHHBIX HW3MEPECHHM, TPOU3BOJUTH BBIYHCICHUS TOTPEITHOCTEN
MPSIMBIX U KOCBEHHBIX N3MEPEHUN;
® yMETh CTPOUTh TIpadUKH C YYETOM MOTPEUIHOCTEM U 3alUChIBaTh
pe3yNbTaThl UBMEPEHUIN.
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4 CIIUCOK JIMTEPATYPbI

Y4yeOHUKH 1 yueOHbIE TOCOOUs

AcrtaxoB, A.B. Kypc ¢usuku. Tom 1. Mexanuka. Kunernueckass Teopusi maTepun: y4eo.
rocobue st MKOILHUKOB / A. B. ActaxoB. — M.: ®usmatiur, 1977. — 382 c.

byrukos, E.M. ®u3uka ajisg mocTymammmx B BY3bl: y4e0. MocoOMe sl MIKOJbHUKOB U
abutypuenrtos / E.J1. Byrukos, A.JI. beikoB, A.C. Konaparees. — M.: Hayka, 1982. — 608 c.
Huk, FO.U., Kabapgun, O.®., Opnos, B.A. dusnueckuii NPaKTUKYM [JIs1 KJIaCCOB C
yriryoneHHbIM u3ydenueM ¢usuku. 10-11 xmace: yueb. mocobue g mkonsHUKOB / FO.M.
Huk, O.®. Kabapaun, B.A. Opnos. — M.: [Ipocsemnienue, 2002 u ap. — 157 c.

Kuxoun, A.K. ®usuka. Mexanuka. 10 xmacc: yueb. mocoOue i mKkonbHUKOB/ A.K
Kukoun.— M.: Ilpocsemienue, 2012. —128 c.

Martsees, A. H. Monekynsipaas ¢usuka: yued. mocobue s By3oB / A. H. MateeB. —M.:
Bricmras mixona, 1981. — 400 c.

Martsees, A. H. DnexTpudectBo u MarueTu3M: y4ued. nocodue ams By3oB / A. H. MartBees. —
3-e uzn., crep. — CII6.: Jlans, 2010. — 400 c.

MartgseeB, A. H. MexaHuka 1 Teopust OTHOCHTEIHHOCTH: yueb. muist By3oB / A. H. MartBees. —
3-e 3. — M.: OO0 «Mzpatensckuit nom "OHUKC 21 Bek"», OO0 «M3patensctBo "Mup u
Oo6pazoBanue"», 2003. — 432 c.

Msxkumes, [.E. ®usuka. 10 kmacc: yue6. mocodue st mkonbHUKOB / I'.E. Msikumes, b.b.
byxosues, H.H. Corckuii. — M.: [Ipocsemienue, 2010 u np. — 366¢.

Msxkumes, [.E. ®usuka. 11 kmacc: yue6. mocooue st mkoiabHUKOB / I'.E. Msikumes, b.b.
byxosues, H.H. Corckuii. — 3-e uza. —M.: IIpocsewmenue, 2014 u np. — 400 c.

Jlanacoepr, I'.C. Onrtuka / I'.C. JlanncOepr: yue0. mocobue s By3oB —M.: Hayka, 1976. —
928 c.

[Muuckuit, A.A. ®usuka. 10 kacc: yue0. mocodue st mkoabHUKOB / A.A. TTunckwuii, O.0.
Kabapaun. — M.: 2011 u np. —431 c.

Cagenbes, U.B. Kypc o6mieit pusuku. B 3 Tomax. Tom 1. Mexanuka. MonekynspHas pusnka:
yaeOHnoe nocodue / . B. CaBenneB. 5-e uzn., nepepad. u gom. — CI16.: Jlans, 2006. — 352 c.
CagenweB, U.B. Kypc obmeit ¢pmsuku. B 3 tomax. Tom 2. DIeKTpUYECTBO U MarHETH3M.
Boansl. Ontuka: yuednoe nocodue / M. B. CaBenbeB. — CII6.: Jlans, 2006. — 500 c.
CagenweB, 1.B. Kypc obmieit ¢msuku. B 3 tomax. Tom 3. KBantoBas ontuka. ATomMHas
¢busuka. dusnka TBepAoro Tenaa. du3znka aTOMHOTO s/Ipa M dJIeMeHTa: yuyeoHoe mocodue / 1.
B. Casennes. — CII6.: JIans, 2007. — 308 c.

CuByxun, JI.B. O6muii kypc ¢usuku: y4ued. mocodue mis By3oB / J[.B. CuByxun. — M.:
Hayxka, 1979. - 520 c.

[upoxkos, FO.M. Kypc ¢puszuku, Tom 2. DIeKTpOMarHUTHOE ToJIe: y4uel. mocooue 1jist By30B/
FO.M. upokos, A.B. Acraxos. —-M.: Hayka, 1980. — 360 c.

[upoxkos, FO.M. Kypc duzuku B 3-x Tomax. Tom 3. KBanToBas ¢usuka: yued. mocodbue ajis
By30B / FO.M. [llupokos, A.B. AcraxoB. — M.: Hayka, 1983. — 240 c.

SBopckuii, .M. OcHoBsl ¢pusuku. Tom 1: yue6. mocobue st By3oB / b.M. SABopckuii, A A.
[Munckuit. — M.: Hayka, 2003. — 453 c.

Asopckuit, .M., ITunckwuii, A.A. OcHoBbl puzuku. Tom 2: yued. mocodue st By30B / b.M.
ABopckuii, A.A. [Iunckuii. — M.: Hayka
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1.benapuxos, I'.A. ®usuka. 3agaun 11 TOCTYMAIOIIMX B BY3bl: yue0. ocoOue ISl KOJILHUKOB
u abutypuentos / I'.A. bennpukos, b.b. byxosues, I'.5. Mskumes. — M.: MI'Y, 2000. — 397 c.
2.byrukoB, E.M. ®uszmka B npumepax © 3amadax: ydeOd. mocoOue Il IIKOJILHUKOB M
abutypuentoB / E.M. Bytukos, A.A. brikoB, A.C. KongpatseB. — CII6.: M3natensctBo JII'Y,
1989. —463c.

3.Bapnamos, C.JI. DkcriepuMeHTalIbHBIC 33]]a4i Ha YPOKaxX (PU3UKU M (PU3HUECKUX OJMMIIHANAX:
yue0. mocodue st mroabHuKOB / Bapnamos C. /., 3uns6epman A.P., 3unkoBckuii B.U. — M.:
MIIHMO, 2017. 184 c.

4.TI'enprar, U.M. 1001 3amaya mo ¢u3uke ¢ pemeHusIMu: y4ed. mocooue il IMIKOJIbHUKOB/
I'ensdrar U.M., I'engenmrreiin J1.3., Kupuk JI.A. —XapskoB-Mocksa: Hayka, 1996. — 596¢.
S.Tombadap6, H.U. COopauk 3amau mo ¢usmke: yded. mocobwe s mkoiapHuKoB / H.U.
Tlonbagap6. — M.: Beicias mkona, 1982, — 351 c.

6.3amaun no ¢usmke: yued. mocobue misa mkoabHUKOB / CaBuenko O.5. [u ap.]// monm pen.
Caguenko O.f. — HoBocubupck: HI'Y, 1999. =370 c.

7.3uns0epman, A. P. Pa3z 3agada, q1Ba 3a1aua: yue6. mocodue i mKoasHUKOB / 3mpbepman A. P.,
Byznun A. 1., Kporos C. C. -M.: Hayka. I'n. pen. ®usmaraut, 1990. —240c.

8 Manunun, A.H. C6opHuk BompocoB u 3amad no ¢usuke. 10-11 kmacce: y4ued. mocodue mms
mkonbHUKOB / A.H. Manuaun. — M.: Ilpocsemenue, 2002. — 220 c.

9.Menenun, I'.®. Ousnka B 3a/1auax: IK3aMEHAIMOHHBIC 3a7]a4M C PEHICHUSIMHU: y4eO. mocodue
qutst kobHUKOB / ['.®D. Meneaun. —M.: Hayka. I'n. pen. ®usmarnur, 1990. — 272c.

10.Coopnuk 3amad mo ¢usuke: mis 10-11 kimaccoB ¢ yriryOJeHHBIM H3ydeHHEM (U3UKU: y4eo.
nocoOue s mkonbHUKoB / Kozen C.M. [u ap.]// nox penakuueii C.M. Kozena. — M.: Bepoym-M,
2003. - 264 c.

11.Temnossie sBrnenus. I[loctosHubIl TOkK. Omnrtuka. COOpHMK 3amad A TMOATOTOBKH K
olmmMnHraaam mo ¢puszmuke. 8 kimacc: yued. mocodue 1 mkodbHUKOB / 3amsitidH M.IO [u np.]// mox
penakuueit 3amsatuna M.IO. — M.: llanc, 2018. — 358 c.

12.3800 3amay mo ¢usmKe s MIKOJHHUKOB M MOCTYHAIOIMIUX B BY3bI: y4eb. mocodue ais
HIKOJILHUKOB U abutypuentoB / H.B. Typuun, [u np.]// nox penakumeit H.B. Typunna. — M.:
Hpoda, 2000. — 672 c.
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5 ®OPMbI KOHTPOJIA U OHEHOYHBIE MATEPHUAJIbBI

ITepedyeHb BONPOCOB K TEOPETHYECKOM YaCTH HTOTOBOI0 IK3aMeHA
5 kiace

Teno m BemectBo. M3 dero cocroar BemiectBa? I[loHsTHEe 00 arperaTHbIX COCTOSIHUSIX
BELIECTBA.
Mertoabl uccrnenoBanus B ¢usuke. UTo Takoe M3MEpeHHE M KaKOBa pOJb HW3MEPEHUN B
¢uzuke? Kak MbI u3MepsieM, U O4YeMy MOSBIISIOTCS OIIUOKH?
3auem HyxHBl eauHuLBl u3MepeHus? Cuctema CHU u  yacto ynorpeOisieMbIMH
BHECUCTEMHBIMH €IMHULIAMMU.
Mexanunyeckue siBiienus. [1yts u Bpemsi. CkopocTb. OTHOCUTENBHOCTH ABMXKEHUS. MHepius.
Mexannueckue konebanus. Konebanue MasTHUKA M I3MEPEHUE BPEMCHH.
Cuna. Equnuusl cwibl. J{luHamomerp, usMepenue cuibl. Kak mbl 3agaem cuiny? Kakumu
OBIBAIOT CHJIBI? MOKHO JIU CHJIBI CKIIAALIBATE?
Cuna naBnenusi. JlaBineHue U CiocoObl €ro U3MEpPEeHHUS.
Hedopmarus. Cuna ynpyrocTH.
Tpenue. Cuiibl TpeHUS.
[IpocTble MeXaHU3MBbI: HAKJIIOHHAS TUIOCKOCTh, KJIUH, pblyar.
[TpocThie MexaHW3MBI: IOABMKHBIN M HETIOJIBIKHBIN OJIokHu. PemeHHas mepenaya.
Bec u macca. PazButue TEXHOIOTMY B3BEIIUBAHUS. Y CTPOMCTBO MPOCTENIINX NIPYKUHHBIX U
PBIYAKHBIX BECOB, MPUHIUIIBI UX PAOOTHI.
Bsi3kocTh kuakocTH U ra3oB. [loHATHE 00 MOCATBHBIX U HEHBIOTOHOBCKHX KHIKOCTSX. OT
YEro 3aBUCHUT BA3KOCTh TEKYUHX CpEZ.
Britankuparomas cuna. Ot yero 3aBucut cuiia Apxumena? [IpaBua 6e30macHOro moBeACHMS
Ha BOJIE.
JlaBneHue B KUAKOCTAX H Tazax. 3akoH Ilackans. ['myOOKOBOIHBIE TOTPYXEHHUS C
aKBaJIAHTOM M TpeOOBaHUs O€30IaCHOCTH.
CoobOmaromme cocynbl. AtmocdepHoe napieHue. I[IpuMeHeHHEe W TPUHIUI PaOOTHI
MEIUIUHCKUX 0aHOK, IIIPHIIA, TUIETKU, TPUCOCKHU.
Tpu cocTosinus BemecTBa. MoJIeKyIibl, aTOMbI, HOHBI.
[InotHOCTH BemecTBa. EquHUIIBI M3MEpPEHNUs IIOTHOCTU BEILIECTBA.

6 kiacc
Temneparypa. TemneparypHble IIKaJIbl, €AMHUIBI U3MEPEHUS TEMIIEPATYPHI.
Huddy3us. bpoyHOBCKOE NBHKECHHE.
TemoBoe pacmmpenue Ten. Ilepenada TemIOTh: TEIUIONPOBOAHOCTh, KOHBEKIIHS, TEIIIOBOE
U3JIy4CHHE.
TemooOMeH npu Ga3z0BBIX MPEBPAIICHUSX : HATPEBAHUE U OXJIAXKICHUE, KUTICHUE, HCTTApEHUS
Y KOHJICHCAllMH, TUIaBJICHUE U KPUCTAIUIN3ALUS
YcTpolcTBO M MPUHIMIT IeUCTBUA TepMomeTpa. Kamopumerp.
Onextpuzanus. CrnocoObl anektpu3anmu. IloHATHE 00 SJIEKTPUYECKOM 3apsie M €ro
CBOMCTBAax. 3aKOH COXPaHEHUsI JIEKTPUUYECKOTO 3aps/ia.
DneKTpocKon. JnekTpudeckoe nose. @opma 31EKTPUUECKUX MOJEH.
JIBMKeHHE IEKTPUYECKUX 3aps0B. [[pOBOJHUKH U U30JIATOPBL.
DNEeKTPUYECKUI TOK M YCJIOBHUSI €ro CylIeCTBOBaHHUA. M3MepeHus Toka: cujia TOKa M
HalpshkeHue. be3omacHoe 3HaueHne CUJIbl TOKA U HAIIPSKEHUS.
[Ipocreiimme 31eMEHThI dJIEKTPUYECKON Lenu. MICTOYHUKY TOKa: rajJbBaHUYECKUM DIIEMEHT,
AKKyMYJISITOpP, TEHEPATOP.
[TocnenoBarenbHOE U NapauIEIbHOE COEINHEHUE 3IIEMEHTOB. COIIPOTUBIICHHE.
[elictBue Toka. BzaumoaenicTBue mpoBOAHUKOB C TOKOM.
[TocTossHHOE MAarHUTHOE MOJIE U €r0 UCTOYHUKH. POpMbI MAarHUTHBIX noned. [locTosiHHbIE
MarHuThl. Kommnac.
DJIEKTPOMArHUThl U UX IPUMEHEHUE. XUMUYECKOE IEUCTBUE TOKA. DJIEKTPOIIHU3.
Uro Takoe 3Byk? Kak Bo3HHMKaeT U pacnpoctpaHsercs 3ByK? CkopocTh 3Byka. dusznueckue
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XapaKTEPUCTUKU 3BYKa. My3bIKaabHbIE HHCTPYMEHTHI.

VYabpTpa3Byk U uHGpa3ByK, UX BIHMSHHME Ha uejoBeka. Ponb ynpTpa3sByka B OMONOTHM U
MeauiuHe. BiausiHue myma Ha 370poBbe uenoBeka. [Ipu3Haku yTomIleHHsI OpraHoB Ciiyxa,
CHoCOOBI UX CHATHUS

Uro Takoe Jsyd cBeTa, My4oK cBeTa. IIpsiMonuHElHOE paclpocTpaHEHHE CBETa. 3aKOH
HE3aBHUCHUMOCTH JCHCTBUS CBETOBBIX Jydel. OTpaxeHue cBera. M300pakeHue B 3epKajiax.
[Touemy MBI He crocoOHBI BUAETh B TemHOTe? Kak BosHukaer TeHb? [louemy 3epkaio
oTpakaet?

Kak paborator comneunbie yacki? [ToueMy cieayeT HOCUTh CBETIIYIO OJ€K 1Y B TEMHOE BpeMs
cyTok? Kak paznuyHbie MaTepualbl OTPaKaroT CBET?

OnTuueckrie NpUOOPHI: JIUH3BL, JIYMbI, IPU3MbI, PEIIETKH.

OtpaxeHue 1 NpeoMIICHHE CBETA.

JIunza u nyna. Onruyeckas Cuila JIMH3bL, €AUHULBI ONITUYECKON CUJIBI.

®oxkyc mmn3bl. OnbiTel HetoTOHA. Kak obpasyercs pagyra?

CtpoeHue 1J1a3a U €ro ONTHYECKUE CBOMCTBA. X0/ CBETOBBIX JIyUei B IJIa3e.

JledexTsl 3peHus U IPpUYNHBI UX MosBiIeHHs. Koppekiust 3peHusl.

7 kaacce
BsaumoneiictBue Ten. MaeptHocts. Macca. Exunauiibl m3mepenus Maccel. O0beM Tel.
[TnotHOCTH. M3MepeHre Macchl Tena Ha Becax. Pacuer macchl M 00beMa IO €ro MIOTHOCTH.
Pacuer miotHoCTH TENA.
Mexannueckoe aBwxkeHue. IlocrymarenbHoe ABWKEHHE. PaBHOMEpHOE JBH)KEHHE.
BekropHoe 1 KOOpAMHATHOE OMMCAHUE TOJIOKEHUS TeJla B MPOCTPAHCTBE.
Pannyc-Bextop. PaBHOMEepHOE M HepaBHOMepHOE nBHkeHue. Ilepememenune. TpaekTopus.
[Ipoiinennsiii myTh. CKOPOCTB: CpelHss, CPEIHENYTEBAs], MTHOBEHHAS.
OTHOCUTENBHOCTD ABMKEHUsA. CucTeMa oTcueTa. 3aKOH CJIOKEHHUSI CKOPOCTEH.
B3aumoneiictue ten. Unepnus. [lonstue «Cuna». Bunbl cuin. Jlunamomerp. CrioxeHne 1Byx
CUJI, HAIIPABJICHHBIX 110 OJHOMU IIPSIMOA.
Cuitbl B IpUpOJE: BEC TENA, CUJIA YIIPYTOCTH, CUJIA TPEHUS.
SABnenue tarorenus. Cuna tsxecTd. CBs3b MEXAY CHION TSKECTH M MAaccoil Tena.
JaBnenue raza. lMamepenne arMmochepHOTO AaBICHUS
Cunel peakiuu. Bec. Cuina peakuun onopsl. Cuia HaTS)KEHUS HUTH.
[Ipocteie Mmexanu3mbl: Poruar. KITJ[ mexanu3MoB.
PaBHoBecue cuit Ha peryare. MomeHT cuiibl. [IpaBuino MoMeHTOB. Pbiuaru B TeXHUKE, OBITY U
npupoze. [IpuMeHeHune 3akoHa paBHOBECHS pbluara K OJIOKY.
PaBencTBO paboT MU UCTIOIE30BAHUH MPOCTHIX MEXAHU3MOB. «30JI0TOE MPABUIIO» MEXaHUKHU.
PaBHOBecHe Ten ¢ 3aKpEerIEHHON OChIO BpalllCHUS.
Hasnenue. Enununa uzmepenus. [Ipudopsl s usmepenus nasieaus. CriocoObl yBeTHUCHUS
U YMeHbIIIeHH naBieHus. Bec Bo3ayxa. Bo3nymHas o6onouka.
ATtmocdepHoe 1aBieHre Ha pa3IMuHbIX BeicoTaX. OmbIT Toppuuennu. bapomerp-anepou .
I'mapocratuueckoe nasnenue. 3akon [lackans. [lopuineBoit xuakocTHbIN Hacoc. Ilepenaya
JIABJICHUS TBEPABIMH TEJIAMHU, KUIKOCTIMH, Fa3aMH.
Coob1maronue cocysl.
[TopmiHeBO#M XUAKOCTHBIM Hacoc. OmpeaeneHne, yCTPOMCTBO W paboTa THUAPABIMYECKOTO
npecca. O61acTh MPUMEHEHUS THIPABINIECKOTO Mpecca.
Britankuparoias cuia. 3akoH Apxumena. Bec Tena B KUIKOCTH.
VYcnosue mnaBanus ten. [naBanue cynos. BozayxoriaBanue.
Mexanundeckas padota. Equauiiel pabotel. MomHocTs. EquauIe MommHOCTH. MOITHOCTSH TTPH
PaBHOMEPHOM JIBUKEHUHU.
[Tonsatue «9ueprusi». Kunernueckas sueprus. [loteHunanbHas sHeprus. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPTUH.

8ki1ace
I'mnore3a 0 IMCKPETHOM CTpOoeHUM BemecTa. Moiiekyibl. HenpepbIBHOCTE U XaOTUYHOCTh
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JBWKEHUS yacTull Bemecta. Auddysus. BpoyHoBckoe ABMKEHHE.

Mopenu ra3za, »KMAKOCTH U TBEPIOTO Tena. Tpu COCTOSHUS BEILIECTBA.

Buyrpennsas sueprus. Temmepartypa. TemnoBoe pacmmupenue ten. CBsi3b TeMIepaTypbl
BEIIECTBA C XaOTHYECKUM JIBIKeHHEM ero dvactull. CrnocoObl M3MEHEHHs BHYTpEHHEH
SHEPIHUH.

KomuvectBo Termotel. Temmonepemaua. HeoOpatumocTs mporiecca Terionepenadn. Bubt
TEIUIONEPEIAaUYH: TEIJIONPOBOJHOCTh, KOHBEKLUS, TEMNIOBOE U3JTyUEHHUE.

HarpeBanue u oxnaxaeHue. Y ieibHas TEIJIOEMKOCTh. Y paBHEHHE TETUIOBOTO OaaHca
@da30Bble Mepexopl. 3aKOH COXPAaHEHUs SHEPIrUU B TEIUIOBBIX mponeccax. [lnaBinenune u
KpUCTAIIM3aus. Y IeJbHasl TerioTa miaBieHus. ['paduk riaBieHus 1 OTBEpIeBaHUS.
[TpeoOpa3zoBanue sHEPTHH MIPH U3MEHEHMSIX arperaTHOro COCTOsIHUA BellecTBa. Mcnapenue u
KOHJIEHCAlMsA. YelbHas TemioTa mapooOpa3oBaHus W KoHAeHcauuu. IlocTOsSHCTBO
TEMIIepaTyphl IIPH IUIABJIICHUH U KUTIIEHUU. BiaXHOCTh

Pabora raza u nmapa npu pacmvpeHun. [IBUrarensb BHYTPEHHETO CTOpaHUs. DHEPTHs TOILIUBA.
VnenpHas Tersora cropanus. [IpeoOpasoBaHue 3Hepruu B TemioBbIX aBuratensx. KII
TEIUIOBOT'O ABUTATESL.

ONeKTpu3auusa Tel. OJeKTpudeckuil 3apsia. BsammopeiictBue 3apsanoB. JIBa Buaa
AIIEKTPUYECKOTO 3apsAaa. JJMCKpETHOCTD JIEKTPUUECKOT0 3apsiaa. DIEKTPOH.

3aKOH COXpPAaHEHUS AJIEKTPUUECKOTO 3apsia. DICKTPUUECKOe oje. DinekTpockon. CTpoeHue
atomMoB. OOBsSCHEHHE DIEKTPUYECKUX sBICHUN. [IpOBOOHMKM ¥  HENPOBOAHUKU
3JIEKTPUYECTBA.

JleficTBHE DIEKTPUYECKOTO IIOJIS Ha BJIEKTPUUYECKHUE 3apsiabl. IIOCTOSHHBIN 3JIEKTpUYECKUI
TOK. VICTOUHHMKH 3JeKTpudeckoro Toka. Hocutenun cBOOOIHBIX 3JEKTPUUECKUX 3apsOB B
MeTaJlJIax, KUIKOCTIX U razax. HanpsskeHHOCTh anekTpruyeckoro nosst. 3akoH Kynona.
Cuna Ttoka. Epgununel cunsl Toka. M3mepenue cunbl Toka. Hampspkenwe. EpuHuist
HanpspkeHus. 3MepeHnne HanpsKeHHs. 3aBUCUMOCTh CUJIbI TOKa OT HamnpsbkeHus. BAX.
Conporusnenue. Enunuiel conporusienus. 3akoH OMa ais yyacTKa 3J€KTPUUECKOH LIETH.
Pacder conpoTuBiieHUs: MPOBOJHUKOB. Y IETbHOE CONTPOTUBIICHHE. PeocTar.

OnekTpuueckas ILenb M €€ cocraBHble uactu. llocnemoBarenbHoe M MapajsiesiIbHOE
COEIMHEHUE TIPOBOJHUKOB.

Pabora »snexkTpuueckoro Toka. MOITHOCTh 3JEKTPUUYECKOTO TOKa. EauHUIBI paboThI
3JIEKTPUYECKOTO TOKA, IPUMEHSEMbIE HAa MPAaKTUKE. CUETYUK IIEKTPUUECKON IHEPTUN.
KonunuecTBo TEmIOTHI, BbIIEISIEMOE TPOBOAHUKOM C TOKOM. JIeMCTBHS 3JIEKTPUUECKOTO TOKA
3akoH [[xxoyns-Jlenna. Jlamna nakanuanusa. Koporkoe 3ambikanue. [Ipegoxpanurenu.
OTtpakeHue cBeTa: HampaBiaeHHOe U nuddy3HOoe. 3akoH oTpakeHus cBeta. [lmockoe 3epkaio.
[TocTpoenne n300paskeHust B INIOCKOM 3€pKaJie.

[Ipenomnenue cBera. AOCOMIOTHBIM W OTHOCHUTEIBHBIN MOKAa3aTelb MPEIIOMIICHHUS CPEIbI.
Ilonnoe BHyTpeHHee orpaxenue. IIpusmsbl. IIpenommsromui yroa npusMbsl. Xon JIyded B
MOBOPOTHBIX MPU3MaX.

JIunza. @opmyna TOHKOH auH3BL. ONTHYECKas cuiia IMH3bL. M300paxenue, JaBaeMoe JIMH30H.
N3mepenne GoKyCHOTO pacCTOSTHUS COOMPATOIICH JIMH3BI.

Ontuueckue nmpubopsl. Ouku. OcHOBHBIE a0eppaliiy ONTHYECKUX CHCTEM.

9 kiaacce
CucreMbl KOOpIMHAT: IeKapTOBa, chepruieckasi U eCTECTBEHHAs! CHCTEMbI KOOPIMHAT.
Omnepatop nuddepeniupoBanns. Ero npuMenenne k creneHHon ¢yHkiuu. ['eomerpuueckas
HHTEpIpeTanus.
Pannyc-BexTop. YpaBHEHHS ABMKEHUS Tea B o0meM cirydae. YacTHbIe cirydan.
PaBHomepHoe nBuxkenue. Tpaekropus, nyTh, nepemenienue. Ckopocts. CpeaHsis CKOPOCTh
VYckopenue. PaBHOyckOpeHHOE IBIKEHHE. 3aBUCUMOCTb CKOPOCTH OT BpeMeHH. I padukmu.
CBobonHoe najeHue. [IBuxeHue tena, OpoIIeHHOT0 MO YIJIOM K TOPU30HTY.
HOCTYHaTCHBHOG U BpamarciibHOC IBUKCHHC. Kunematuka BpamaTCJIbHOI'O0 JABUKCHHUA.
VYrioBele xapakTepucTuku. CBsI3b C JIMHEWUHBIMM XapakTepucTukaMu. HopmanbHOe u
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TaHI'€HLIMAJIbHOE YCKOPEHHUE.
NuepumanbHble CUCTEMBI OTCUETA, MEPBBIN 3aKk0H HbtoToHa. Kinaccnueckuil 3aKOH CIIOXKEHUS
CKOpPOCTEH.

Cuna. U3mepenue cuit. Bropoii 3akon Herotona. MaeptHas macca. Tpetuit 3akon HproToHa.
I'paBuTanmonHas cuia. 3aKOH BCEMUPHOTO TATOTEHUS. J[BMOKEHUSI CIYTHUKOB.

3akonbl Kemepa.

I'paBuTanmonnoe B3anmosneictaue. CBoboaHoe najaenue. Bec.

3akoHn ['yka, 3akoH Kynona. Yopyras cuna, e€ npupona. Bunbsr negopmarnimii.
Heuneprmaneusle  cuctembl  orcyera. Cunbl  uHepuuu.  LleHTpoOexHas — cuia.
OKBUBAJCHTHOCTh CHUJ MHepUMHU U cui TaroreHus. LlentpoGexnas cuna uHepruu. Cuna
Kopuonuca.

NmMnynbc MatepuaabHOM TOUKU U CUCTEMBI TEJ1. 3aKOH U3MEHEHUSI U COXPAHEHUS UMITYJIbCa.
3anuch BTOpPOro 3akoHa HeroToHa uepes umiynbe. PeakTHBHOE ABUKEHHE

[Tonsatue «Llentp maccy. Teopema o rieHTpe Macc. CucteMa oTcueTa LIEHTpa Macc.

OCHOBHOE ypaBHEHHE JUHAMUKH BpallaTEIbHOTO JBWKEHUS TBEPAOro Tena. 3aKOH
COXpaHEHHUS MOMEHTA UMITYJIbCa.

PaGoTa cwibl, TeopeMa 00 M3MEHEHMHM KWHETHYECKOW sHepruu. KuHerwdeckas sHeprus.
[ToTeHumanpHas 3Heprusl. 3aKOH COXPAaHEHHUSI MEXaHUYECKON AHEPrUU. MOIHOCTD.

VYhopyrue u Heynpyrue CTOJNKHOBEHHMs. lCmoib30BaHME CHCTEMBI IIEHTpa Macc.
bammictnyeckuii MasgTHUK.

VYcnoBus paBHOBecHs TBepAOro Tesa. MomeHT cuibl. LlenTp Tsxxectn. Buabl paBHOBecHs.

10k1acc
Ctpoenue ra3000pa3HbIX, XKUAKUX U TBEPAbIX Tesl. MONEKyIsipHO-KHHETHYECKas: TEOpusl.
DKcrnepuMeHTaabHble 1oka3aTenbcTBa MKT.
Macirab Benu4uH: pa3Mepsl, Macca, TPOMEXKYTKH, KOHLIEHTPALIKs MOJIEKYII.
Cremnenb cBOOOBI MOJIEKYJIBI.
AbcomoTHas 1mKanga tremneparyp. Jpyrue mkansl. TepMomeTpsl.
Moms. [locTrosinHass ABorapo.
bpoyHOBCKOE IBHKEHUE.
Ckopoctu Mostekyd. Jlnmnaa cBo6oaHoro nmpobdera. YacToTa CTOTKHOBEHHM.
SIBnenus nepenoca. IlepeHoc Teria: TENIONPOBOAHOCTh, KOHBEKLUS, U3ilydeHue. [Ionarue o
nudGy3un U BI3KOCTH.
Mopnens uaeanpHoro rasza. Cesizb MEXAy HaBICHUEM U CPEIHEW KMHETUYECKOM 3Hepruei
TEIJIOBOTO JABMKEHUSI MOJIEKYJT UealNbHOrO ras3a. [loaTune TepMOAMHAMUYECKON CUCTEMBI.
Makpo- M MHKPOCOCTOSIHMSA. TepMOAMHAMHUYECKHE IIapaMeTpbl CUCTEMBL. YpaBHEHHUE
COCTOSIHMS UACAIBHOTO rasa.
['a30BbIE 3aKOHBI.
[TapuuansHoe naBnenue. 3akoH Jlanbrona. CMecu pa3iMyuHbIX Ta30B.
Hacelennsiil, HeHaChIIEHHbIN Map. M30TepMBbl pealibHOTO Ta3a.
Brnaxxnocts. AGCOTIOTHASI U OTHOCUTENbHAS BIIAYKHOCTH.
Pa6ora raza.
BryTtpeHnHss sHeprus.
IlepBoe HavyaJI0 TEPMOAMHAMUKHI. AHAIIN3 U30MPOIIECCOB.
Anmnabatuyeckuii mporecc. Pacumpenue rasa B mycToTy. TemioeMKoCTb.
O6patumbie 1 HeoOpaTHMbIE Mpoliecchl. Bropoe Havyamo tepmoanHaMuku. OOpMyIUPOBKH
Krnaysuyca u Tomcona.
Tennossie Mamuubl. Koaddumuent nonesnoro aeiicteusa. [ukn Kapuo. Teopema Kapho.
XooauiIbHAsI MaIlluHA.
Koadouument  moBepxHOCTHOTO  HaTshkeHHMs.  [loBepXHOCTHast ~ SHEpPrusi,  CHIIbI
MTOBEPXHOCTHOT'O HATSKEHUS.
MopnenbHas OLieHKA TOBEPXHOCTHOTO HATSKEHUS BOJIBI.
CwmauuBanue. KpaeBoii yro.
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MexaHuueckre cBOCTBa TBepAbIX Tel. 3akoH ['yka, Moayns FOHra.

25 DAeKTpUYECKUM 3aps] U AJIEMEHTApHbIC YACTHUIIbl. 3aKOH COXPAHEHHUS DJIEKTPUUYECKOTO
3apsfa. 3akoH KyinoHa, ycioBusi IpUMEHUMOCTH.

OnekTpuueckoe nosie. CuinoBbie TMHUUA. HanpsikeHHOCTD

[Tone Toueunoro 3apsina. 3akon Kynona B moneBoit popme.

[TpuHnmn cynepno3uiuu A1t Bektopa E.

[loTenumanpHOCT  3MEeKTpocTaTHyecKkoro mnoist. [loTeHumaneHas 5SHeprus 3apsga B
OJIHOPOJIHOM 3JIEKTPUYECKOM MOJIE.

[Torenuman. PasHocTs noTeHnManoB. CBsi3b MEXAY HAIPSHKEHHOCTBIO JIEKTPOCTATHUECKOTO
IIOJISL U Pa3HOCTBIO MOTEHIIUAJIOB.

Pabora cui anexkrpuyeckoro noss. [loTeHnnan momist To4ueyHoro 3apsa.

CunoBble IMHUN BEKTOPA HANIPSHKEHHOCTH U SKBUIIOTEHIMAJIBHBIE IOBEPXHOCTH.

CBoboHbIe HOCUTENH 3apsiia. Teopema eMHCTBEHHOCTH. DJIEKTpOCTaTUYeCKash MHAYKIHUS.
[Tosie u 3apsiabl BHYTPHU U Ha IOBEPXHOCTU IPOBOJHUKA. 3a3€MIICHHUE.

[Tosst ¥ MOTEHIIUAIIBI CHCTEM, 00JIaIAlOINX CUMMETPHUEH.

[lone nmpu Hamuuuu AUBIIEKTpUKA. J(MdIeKTpruyeckas NMPOHULAEMOCTh cpenbl. llosspHbie
IUAIEKTPUKA. HermonsipHble TU3IEKTPUKH.

[lonsaTe «@uexTpUUecKas €MKOCTb». EMKOCTb yeaIuHEeHHOro mnpoBoaHUKA. CucTeMbl
3apsiKEHHBIX TIIIOCKOCTEH.

EmMKoCTh 1UIOCKOTO KOHZAEHcaropa. Pa3nuuHble THUnbl KoOHJeHcAaTopoB. CoeauHEeHUs
KOHJIEHCAaTOPOB.

OHeprus 3apsyKEHHOT0 KOHAEHCATOpa. DHEPrus AEKTPUIECKOTO MOJIS.

[InotHOCTH TOKA. IIIOTHOCTE TOKA B poBOAAIIMX cpeax. CBs3b ¢ HAIPSKEHHOCTHIO.
VYcnoBus nogaepkanus daeKTpudeckoro Toka B uenu. J/C. CTopoHHUE CUJTBIL.

3akoH OMa 1J1s1 OMHOPOAHOTO Y4YacTKa Lenu U 3akoH OMa /171 3aMKHYTOM 1emu.

PaGora B memm siekTtpuyeckoro Toka. 3akoH Jlxoyms-Jlennma B muddepeHnmanbHOd U
UHTETpajIbHOI Ppopmax. MOITHOCTH LIENH MOCTOSHHOTO TOKA.

11knace
Buasl mexannueckoro aBuxkeHus. CKOPOCTh W YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM
NPSIMOJIMHEHOM JIBH>KCHHH.
3akoHbl HetoToHa. MIX nposiBIIeHUE, YUET U UCIIOIb30BAHUE.
3akoH BceMUpHOTo TsAroteHus. Cuna TsbkecTH Bec Tena. HeBecoMocCTs.
Hedopmarun TBepAbIX Tes M UX BUABL. 3akoH ['yka. Yduer m mpumeHeHue negopmanuu B
TEXHUKE.
3aK0oH COXpaHEHUsl UMITyJIbca. PeakTuBHOE IBIIKEHHE.
[loTeHumanbHass ¥ KUHETHUYECKas HHEPrus. 3aKOH COXPAHEHHsI SHEPIMH B MEXaHHUYECKUX
IIpolLeccax.
Ocnosublie nonoxxenust MKT u ux onbITHOE 000CHOBAHUE.
Nneaneusiii ra3. OcnoBHoe ypaBHenne MKT. Temnepatypa — mepa cpeaHell KHHETUYECKOM
SHEPTUU MOJIEKYII.
NneanbHblil Ta3. YpaBHEHHUE COCTOSIHUS UIEAIBbHOrO Ta3a. ['a3oBble 3aKOHBI. BHyTpeHHssS
SHEPTHUs U crocoObl e€ n3MeHeHus. [lepBrlii 1 BTOPOil 3aKOHBI TEPMOIMHAMHKH.
TernnoBble nBuratenu, ux Buabl, npuHun aedcteus u KII/. IIpumenenune npurareneit u ux
BIIMSTHUE HA OKPYXKAIOIIYIO CPENy.
3aKOH COXpaHEHHMS JIEKTPUUECKUX 3apA10oB. 3akoH KyrnoHna.
DJIIEKTPOCTATUUYECKOE T0JI€ U €ro XapakTepucTuka. HampspkeHHOCTh, MOTEHIMAN, Pa3HOCTh
MOTEHIUAJIOB.
OnexrtpoeMKocTb. KoHzeHcaTopbpl. DHeprus 3apsyKEHHOro KoHJeHcaTopa. llpumeneHue
KOHJIEHCAaTOPOB.
Onektpuueckuii Tok. Cuna Toka. 3akoH Oma s ydactka nenu. ConpoTHBIICHHE.
DNEeKTpUYECKHE LIENH MOCIEI0BATENBHOE U TAPAIIIEIbHOE COEAUHEHNS.
PaboTta 1 MOITHOCTH TOCTOSTHHOTO TOKA.
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DNeKTpoABMKYIas cuiia. 3aKkoH OMa /17151 MOJTHOM LIETH.

DJIEKTpUYECKUH TOK B MeTauiax. l[Ipupoga >I€KTpUYECKOro CONPOTHBIEHUS W €r0
3aBUCUMOCTD OT TEMIIEPATYPHI.

DNEeKTPUYECKH TOK B MOJynpoBoAHHKax. CoOCTBEHHass W TMPHUMECHas TMPOBOIUMOCTH
MOJTYTIPOBOTHUKOB. [10TyITpOBOTHIKOBBIE IPHOOPEI.

DJIEKTPUUYECKUH TOK B )KUAKOCTAX. 3aKOH 3JIeKTpoJn3a. [[puMenenue snekrponusza.
MarunutHoe none Toka. OmnpeneneHUe HanpaBieHHs BeKTopa B mpsiMoro Toka, mpaBHIIo
npaBoro BuHTa. 3akoH bro-Caapa-Jlamnaca.

SIBnenue sanexrpoMarHuTHOM uHAYKIuu. IIpasuno Jlenna.

Camounaykuusi. UHIyKTUBHOCTh. DHEPrys MarHUTHOTO MOJIS TOKA.

OCHOBHBIE OTIINYHUSI MAarHUTHBIX CBOMCTB (peppomMarHeTukoB. JlOMEHHAsI CTPYKTYypa.
Meramibl, AUPIAEKTPUKH, MOJYIPOBOJHUKHU: SKCIEPUMEHTAIbHBIC pA3NIHUMsl, BETUYMHA
IIPOBOJIMMOCTH, €€ 3aBUCUMOCTb OT TEMIIEPATYpPhI

DNEKTPOHBI U bIpKU. [IprMecHbIe MOTYIIPOBOIHUKHY.

Breimpsimiisitoniiee qecTBUE KOHTAKTa JBYX MOJIYIPOBOJAHUKOB. Peannzanus p-n nepexoia Ha
MpaKTHKE.

CBoOO/IHBIE U BBIHYXJACHHbIE MeXaHMUeckue KosneOaHus. CMmelleHue, aMIUIUTYAa, EepUo/,
yacroTa, dasa.

CBoOoaHBIC IEKTPUICCKUE KoeOaHus B KOHTYype. [IpeBpaiienue sHeprun B Kojie0aTeIbHOM
KOHTYPE.

Tpanchopmarop. Ilepenaua sHeprum Ha Oonbinme paccTosHHS. [lepCrneKTHUBBI pa3BUTHS
SHEPTETUKHU.

Pacnpoctpanenue konebanuit B ynpyroi cpene. Ilonepeunsie u mpoaoabHbIe BOTHBL. JluHa
Y CKOPOCTh BOJIHBI.

3BYKOBBIE BOJIHBI, CKOPOCTb 3ByKa, TPOMKOCTh U BBICOTA.

DnekTpoMarHuTHoe moje. KonedarenpHbIil KOHTYP.

[lepemennsiit snekrpuueckuii Tok. Ilomydenue, u3mepenue, >PQPeKTUBHbIC 3HAYCHUS.
@®a30BbIE COOTHOLIEHUS B LIEMU ITEPEMEHHOTO TOKA, PEAKTUBHBIE COMPOTUBIICHUSI, UMIIEJIAHC.
DJNIEKTPOMAarHUTHbIE BOJIHBI, UX CBOMCTBA U MpuMeHeHue. [IpuHiun paauocsssu.

3aKOHBI OTPaXEHMS U MPEJIOMIICHHUSI CBETA.

Hucnepcus ceera.

SIBnenue nHTEpPEPEHIIUN CBETA.

SBnenue nudpakunu ceera. JudppakunoHHas pemerka.

B3anmoneiicTBue cBeTa ¢ BenecTBOM ECTECTBEHHBIN U OIS PU30BAHHBIN CBET.

3akoH bprocrepa. [[BoiiHOE JydenpeaoMIeHHE.

AbcomotHo uépHoe Teno (AYT). 3akonsl TeruioBoro m3nydenus AUT. ['unotesa [Tnanka.
dotorddext u ero 3akoHbl. O0BsicHeHHEe PoTodPdeKTa U ero MpUMEHEHHE.

PasButHe npeacrasnenuii o crpoenuu aroma. KBantossle nocrynaTtsl bopa.
DJIeKTpOMarHuTHas Ipupojia cBeTa. BoIHOBBIE U KBAHTOBBIE CBOMCTBA CBETA.
DKCIEPUMEHTAIbHBIE METO/IbI PETUCTPALIMM HOHU3UPYIOIIUX U3TyUYCHUN.

PanroakTuBHOCTE. BUabI paiuOaKTUBHBIX U3JIYYEHHUN U UX CBOMCTBA.

CocraB aroMHoro sjpa. M3oronsl. B3auMocBs3b Macchl U SHEPTUH. DHEPTHSI CBSA3H aTOMHBIX
anep.

Henenue sauep ypana. Llennas spepHas peakuusa. TepmosnepHas peakuus. lIpumenenue
SIEPHOW SHEPTUU



Ilepeuennb 1a00paTOPHBLIX PA0OT K HTOTOBOMY IK3aMeHY 5 KJjace

HaGnronenue cuitbl yripyrocta npu aedopMariam
N3mepenne cuiibl

N3ydenue tperus

Boruucnenue naBiieHus Tena Ha OMopy

Omnpenenenue nmepuoia KojacoaHuii MasiTHUKA
IInaBaHue U OrpyxeHue

HaGnronenue pa3nuaHbIX COCTOSTHUH BEIeCTBa
N3mepenue temneparypsl BOAbI U BO3yXa

9. HaOmroneHue neaInMOCTH BellecTBa

10. U3mepeHue mIoTHOCTH BEIlleCTBA

11. Habmonenre naMeHeHus: 00bEMa TeJI TIPU HAarPEBaHUU U OXJIKICHUN
12. HaGmroieHne oXJ1axAeHus )KUAKOCTH MTPU UCTIApEHUN
13. HabGmoaeHre TerionpoBOTHOCTH BOABI M BO3/IyXa

PN R =

6 xnacc

N3rotoBUTh U NpOrpagyupoBaTh NPOCTEHIINX U3 U3MEPUTEIBHBIX TPUOOPOB

W3mepenue pazmMepoB pU3NYECKOTo Teja pa3IuyHbIMU U3MEPUTETHHBIMU TPUOOpaMu

N3mepenne 00bEMa KUIKOCTH U BMECTHMOCTH COCY/1a

N3mepenue o6bEMa TBEPIOTO Tea

Beluucnenne — momaaud  NpsAMOYTOJIbHUKA, — KBajapaTa, Kpyra, IMPOU3BOJBHOMN

reOMETPUUECKON (PUTYPBHI.

Brruncnenmne o6b€Ma napajuienenunesaa, WIMHIPA, mapa

Ha6nronenue TenioBoro IeWCTBUS IEKTPHUIECKOTO TOKAY)

HabnroneHne MarHUTHOTO JEMCTBUS IIEKTPUUYECKOTO TOKa»

Habmoienne XUMUYECKOTO IEHCTBUS IIEKTPUIECKOTO TOKA

0. I3roToBiieHUE AJIEKTPOMArHuTa

1. CoOpath MO/IeTTh HOPMAIILHOTO TJ1a3a, MOJYYeHHE Ha SKPaHE - «CeTYATKE» OJTHOBPEMEHHO
JEHCTBUTENBHBIX TIEPEBEPHYTHIX U300pAXKCHHI OJIM3KOTO U TAJIEKOTO MPEIMETOB (OKHA U
OTIPaBBI JTUH3HI)

12. CoGpath Mozenb OJIM30PYKOT0 U JaTbHO30PKOTO Tia3a

Nk W=

il el I

Ilepeyensb 32124 K NPAKTHYECKOM YACTH UTOTOBOI0 IK3aMeHa 7 KJace

1. 3a cytku Mosooi 6aMOyk MOKET BeIpacTd Ha 86, 4 cM. Ha cKOJIbKO OH BBIPACTET 3a CEKYHY?
2. Cxonbko moTpedyercs xKene3HOI0POKHBIX IcTepH 171t iepeBo3ku 1000 T HedTH, ecnu
00beM KaXK0M 1ucTepHBI 20 M>?

3. ITo rpa¢uKy 3aBUCIMOCTH CKOPOCTH TeJla OT BPEMEHH (CM. LM

pHC.), ONpeaeNuTe MyTh, poIeHHbIH TenoM oT 0 ¢ 10 2c.
(oTBET B METpax)
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4. Ha Tteno, Haxonsieecs Ha TOPU3OHTAIBLHON TJIOCKOCTH,
JEUCTBYIOT TOPU3OHTAIbHBIE CHUJIBI (HA pPHUC. BUJA CBEPXY)

HaWTH MOJIYJIh PAaBHOACHCTBYIOIIEH STUX CHJT? (OJ{HA KJIETKA-
1H)




5. B xoMHaTe cHOUT KOTEHOK. MBIIIb BEICKAKUBAET U3 i
OJTHOM HOPKM B CTE€HE M OCKUT TO TPSIMOH CO
CKOpPOCTBIO V, K JPYroll HOpKE, pacCTOsSHUE [0
KoTopor Sy = 3,2 M. MaJleHbKHil KOTEHOK 3aMETHJI
MBIIIb B TOT MOMEHT, KOTJIa OHa BBICKOYHJIa U3 HOPKH,
YU MYCTWICSA 3a HEW B MOTOHIO. B KaXablii MOMEHT
BPEMEHH OH O€Kall B HAIIPaBJIEHUH Ha MBIIIL (PUC) C
MOCTOSSHHOM CKOPOCTBIO Vi B MOJTOpPA pas3a GoJbLIeH
CKOPOCTH MBIIIIH.
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KoTeHok 1 MblllIb OJTHOBPEMEHHO JOCTUIJIA HOPKHU. Ha CKOJIbKO METPOB MyTh Sk, MPONICHHBIN
KOTEHKOM, OOJIbIIIE, YEM ITYTh MBI ?

6. Baron moesna, IBMXYILIETOCS CO CKOpPOCThIO 36 KM/4, ObUI HpOOUT mynel, jereBiien
NEPIEHANKYJIAPHO K JBM)KEHUIO BaroHa. OJHO OTBEpCTHE B CTEHKaX BaroHa CMEIIEHO
OTHOCHUTEINBHO Jpyroro Ha 3 cM. [llupuna Barona — 2,7 M. KakoBa ckopoCcTh IBHKEHUS IyIH?

7. ABTOMOOWIL BCE BpeMsi exai Mo mpsMoi. Heckonbko 9acoB OH JBHUTANCA C TOCTOSHHON
ckopocThio 40 kM/4ac, 3aTeM | 4yac mpocTos B MPOOKeE, MOCIIE YEro ele J1Ba yaca MpoaosnKall
JBIKEHHE CO CKOPOCThIO 60 KM/4ac ¥ TpUOBLT B MMyHKT Ha3HaYeHUs. HallTu cpeaHioro CKOpoCTh
aBTOMOOWJIS 32 BCE BPEMSI ITyTEIIECTBHS.

8. Ha 6pycok maccoif 5 Kr, ABHKYIIUNUCS TI0 TOPU3OHTATHFHOW TOBEPXHOCTH, ACHCTBYET CHIa
Tpenus ckonbxerusa 20 H. Uemy Oyzer paBHa cujia TPEHHS CKOJIBKEHUS MOCIE YMEHBIICHHS
Macchl Tena B 2 pasa, eciid KodhUIUEHT TpeHUs] HE U3MEHUTHCS?

9. Kamens maccoii 100 r. 6poleH BepTHKAIBHO BBEPX ¢ HaYalbHOH ckopocThio 40 M/c. Uemy
PaBEH MOJYJIb CUJIBI TSDKECTH, JCHCTBYIOIEH HA KAMEHh B MOMEHT Opocka?

10. K s1eBOMy KOHIy CTEp>KHS IOABELIEH I'Py3 Maccoi 3
Kr. CTepKeHb PacIoOXWIM Ha OMOpe, OTCTOSIIEH OT
ero jesoro koHua Ha 0,2 miuHbl crepkHsa. Uemy paHa
Macca Ipys3a, KOTOpbIM Hal0 IHOJBECUTh K IIPaBOMY
KOHILY CTepP KHS, YTOObI OH HaXOMJICS B PAaBHOBECUH?
11. Omnpenenure Bec ayboBoro 6pyca pasmepamu Im x 40cm x 25cm. [TnotrocTh my6a 400
kr/m’. 12.JTapannoTuct Maccoit 85 Kr paBHOMEPHO CIYCKAeTCs ¢ PACKPBITHIM IApalIioTOM.
Uemy paBHa cuiia CONPOTHUBIICHHUS BO3TyXa MPU PAaBHOMEPHOM JBMKCHHUHU MapaIIoTUCTa?
13.T'ycennunslii TpakTop BecoM 60000 H mmeeT omopHyro miuomans obeux TyceHuI 3 M2,
Onpenenure AaBieHUE TPAKTOpa HA TPYHT.

14. IlIpu Bxoze B MeTpo Oapomerp nokassiBaeT 101,3 kIla. Onpenenure, Ha Kakoil riyOuHe
HaxoauTcs TiaTdhopma CTaHIMKM METPO, eclii O0apoMeTp Ha ATOM IMmiaTdopMme MOKa3bIBACT
nasnenue, pasHoe 101 674 Ila.

15.Yemy paBHO naBieHue Boabl Ha Tiyoune 2 m? [Tnoraocts Boasr 1000 KI/M>.

16. CKOJBKO BOJIBI BHITECHSIET IIABAIONINI JIepeBAHHBIN Opyc niuHO# 3 M, mmpuHoi 30 cM u
BuIcoToit 20 cm? (ITnotHOCTH nepeBa 600 kr/m>)

17. BbIIO yCTaHOBIIEHO, YTO MPHU MOJHOM IMOTPYKEHUH Kycka MeOu B KEPOCHH BeC
ero ymenbuiaercs Ha 160 H. Kakos o6bem 3Toro kycka meau?

18.Kaxkyro cuity HaJ1o IpUII0KUTh, YTOOBI yIEp>KaTh MO BOJI0M OETOHHYIO IUTUTY, Macca
koTopoil 720 kr?

19. Pagno3ona o6semom 10 M HamoHeH BoJI0posioM. Kakoro Beca paaroannapaTypy oH
MO>KET MOJIHATH B BO3JIyX€e, €ClIK 000J104Ka ero Becut 6 H?

20. ITonb€mHBIN KpaH mogHuMaeT 3a 20 ¢ BEpTUKAILHO BBEPX Ha BBICOTY 10 M rpy3 maccou
500 kr. Kakyro MexaHMYECKYI0 MOIIIHOCTh OH Pa3BUBAET BOBPEMS ATOr0 NOABEMA?

21. C moMoIipIo MPOCTOr0 MEXaHW3Ma COBEpIIeHa mojie3Has padora 40 Jx. KakoB momHbIi
KIIJ] ero, ecnu monHast pabora coctaBuia 80 J[x?

22. Onpeaenurte padoTy, KOTOPYIO HAJ0 COBEPIIUTH, YTOOBI TOAHATH TPY3 pazMepom 2x4x3 M



Ha BbicoTy 12 M. [TmotHOCTB rpy3a 1500 kr/m3.
8 knace

1. JIns narpesanus 3 nutpos Bogasl ot 18° C 1o 100° C B Boay BIyCKalOT CTOTpamycHEIH Hap.
Onpenenute Maccy mapa. (YaembHas TemioTa mapooOpasoBaHus Boasl 2,3*10° JIx/kr,
yaenbHas TernoeMKocTh Boabl 4200 J[x/kr*°C, mnotHocts Boasl 1000 Kr/M3).

2. Kakoe KOJIM4ecTBO TEIUIOTHI HEOOXOAMMO COOOIIMTH BOJIE Maccoi | KT, 4TOOBI HArpeTh ee
ot 10° mo 20° C? Y genpHas TemnoeMKocTh Boabl 4200 [x/kr*°C?

3. B xanopumertp, coaepxamuii Bogy maccor mg = 200 r npu temnepatype ts = 50° C, knagyt
KYCOK JibJIa TIpH Temnepatype t; = —5° C, B cepelMHy KOTOPOTO BMEp3Jia CBHHIIOBAs IPOOMHKA,
o6meit maccoit m = 110 r. Korga pactasima n = 1/10 yactb 1pAa, OCTaBIIMICS KYCOK YTOHYIL
Haiinute KOHEUHYIO TEMNeEparypy CHCTEMbl. TEIIOEMKOCThIO KaJIOPUMETPAa MOKHO
peHeOpeyb.

4. Korna na ynuie repmomeTtp nokaseiBaer T1 =—10 °C, a temneparypa 6arapeu otoruienus To
=55 °C, B koMHaTe ycTaHaBinuBaetcs remreparypa Tk = 25 °C. Kakas remneparypa T Oyner
B KOMHATE MPH TOM K€ YPOBHE OTOILICHHS, €CIIM HACTYNUT noxoyioganue 1o T =—30 °C?

5. B 1885 roxy 3namenntas Hemenkas komnanus AEG 3anarenToBana m3oGperenue Moxana
Baitmanta — 2yekTpuYecKui BOJOHArpeBaTesib, KOTOPBIA MPEIACTaBIsI CO0OM Oak ¢
MOJIKJIFOUYEHHBIM K 3ekTpocet TOHoM ans HarpeBa Boabl. /it noasep:kaHus MOCTOSIHHOM
TEMIIEpPaTyphbl BOJbI B IPOTOUYHOM PEKUME MOJB3YIOTCS ABYMS OJIMHAKOBBIMH HarpeBaTeIsIMU.
B 00bI9HOM pexuMe MCTIONB3YIOT OJUH M3 HUX, & €CJIH MOIKII0YAIOT MapauieTbHO BTOPOM
HarpeBarelb, TO Pacxoj XOJIOJAHON BOJbI MPUXOAMTCS yBenMuuBaTh B 3 paza. Kak HyxXHO
M3MEHUTh PacxXoj] XOJIOJHON BObI, €CIM HarpeBaTesid BKIIOYEHBI B CETh MOCIEA0BATEIbHO?
Kaxum nomkeH ObITh pacxo/ X0JI0JHON BOJIbI, €CIIH BKIIIOUEHA OJJHA CIIMPalb MOIIHOCTHIO P =
100 Bt? Temmnepatypa xonoaHou Boasl t1 = 10 °C, Temmneparypa Boabl B B Oake t = 27 °C.
Bona Geictpo nepememnuBaetcs.

6. CKOJBKO SHEPTUM BBIICTUTCS MPU KPUCTAUIM3AUUU M OXJAXICHUM OT TEeMIEepaTypbl
mnasneHust 327 C no 27 C cBuHIOBOM miacTUHBI pazmepoM 2x5x10 cm? (Y menpHas Temiora
kpucTamnu3anuu ceuHna 0,25%10° JIx/kr, yaenbHas TeImIoeMKOcTh Boabl 140 JIx/kr*°C,
mwioTHocTh cBuHITA 11300 KF/M3).

7. Anst cropaHusi B TOIKE OJHOTO KHJIOTpaMMa ApeBecHOro yris Tpedyercs 30 kr Bo3myxa.
Bo3ayx moctymaert B Tonky npu temnepatype 20 °C 1 yxoauT B 1IMOX0 IpH Temmepatype 400
OC. Kakas yacTh PHEpPruM TOILIMBA YHOCHTCS BO3IyXoM B TpyOy? (TemnoeMkocTh BO3myXa
npuHATH paBHO# 1000 Jx/(xkr*°C) npy MOCTOSHHOM JaBJIeHHN. )

8. JIBa nmpoBoaHuka conporusieHueM Ri= 100 Om u Ro = 100 OM coeguHeHbl napaiesbHO.
YeMy paBHO HX 00IIee CONPOTUBIICHHUE?

9. Cuna Toka B CTAJIbHOM MPOBOAHUKE JTMHOMN 140 cM u muomaapio nonepeyHoro ceuenus 0,2
Mm® paBHa 250 MA. KakoBo HampsKeHME HA KOHIAX 3TOrO INPOBOAHHKA? Y IenbHOE
conpotusienue ctaau 0,15 Om Mm?/Mm.

10. U3 oAauMHAKOBBIX MO CEYECHUIO S U YIEIbHOMY COMNPOTHBJIEHUIO P MPOBOJIOK CIHAsH
npssmoyronbHUK ADBC ¢ nuaronansio AB, cienaHHON U3 MPOBOJIOKM TAKOTO KE CEYEHMS U
Marepuana (puc.). Haiitu conmpoTuBienue Mexay ToukamMd A U B u conpoTuBieHne MEXIY
toukamu C u D, eciu AD =BC =a, AC=BD =b.
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11. Ha pucynke n300pa’keH y4acTOK LIETIM C JBYMs TpyNIaMH MapajijieIbHO COSAMHEHHBIX
anekTpoJiamil. B neBoit rpynmne § namnoyek conpotuiieHueM mo 400 OM kaxkjas, B IpaBoit



rpymnmne 5 namnoyek conporusieHruemM no 200 Om kaxkaas. Hanpsipkenne Ha Kax a0l JIaMIouke
120 B. KakoBa cuna Toka, NpoXOsIIero 4epe3 MpaByro rpymiy?
120 B L L
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12. Yuenuia Maia mpoBo/iuIa OMBITHI C JIEKTPUUECKOU IEeTbI0, CXeMa KOTOPO n300pakeHa
Ha pucyHke. Korna Maia noaximounia BeiBoAbl A 1 B menu k 6arapeiike u 3aMKHyJa KITIOY
K, oHa 3aMeTHJIa, YTO aMIIEpMETp A| MOKa3bIBAET 3HAUEHUE CUIIbI TOKA [1 = 1 MA, a amnepmeTp
A, — 3nauenue I, = 3 MA. Kakumu OynyT mokazaHusi aMrepMeTpoB, Kora Maia pa3oMKHET
K1104? [IpuGophI cUnTaiiTe HeaIbHBIMH.

13. DnekTpuueckas IeNb MPEACTaBISET COOOW MPOBOJOYHYIO
CETKY, COCTOSILYI0 U3 3BEHBbEB, MMEIOMIUX OJUHAKOBBIC q
conporuBiieHuss R. OIHO 3BEHO 3aMEHEHO Ha BOJBTMETD,
COMPOTHUBIIEHHE KOTOporo Toxke paBHO R. K ceTke moakmo4yéH
ncTouHuK HanpsbkeHus Up = 10 B Tak, kak mokasaHo Ha PUCYHKE.
Haitnure noka3zanue BoJIbTMETpA.

o

14. Bo CKOJBKO pa3 WU3MEHATCS TOKa3aHUs HJICATbHOTO
aMHepMeTpa HpI/I 3aMBbIKaHHUHM KJIO04a, €CJIM Ha BXOAHBIC KICMMbI
yJacTKa Lenu nomaércs MOCTOSIHHOE HarpsoKeHue?
ConpoTuBieHNs OAMHAKOBBI U paBHBI R.

15. B anektpuueckoii 1ienu, cxema KOTOpoi oka3aHa Ha pUCYHKE, B\
MOJ3YHOK peoctata R mnepememaioT BhpaBo. Kak mpu 3Tom -
M3MEHSIIOTCS NTOKa3aHUsl UJEAbHBIX aMIIEpMeTpa U BOJbTMETpa?

Hanpspkenue ucrounuka U = const. Ctpenkoit T o6o3Hagaercs R R
yBEJIMYCHUE TOKa3aHUH MpuOOpa, a CTPEIKOW | — yMEHbIICHHE 1 |
MTOKa3aHMH.

16. B nemnu, cxema KOTOpO#l MOKa3aHa Ha PUCYHKE, COEIMHEHBI
uaeanbHas OaTtapes, 1Ba Pe3UCTOpa C COMPOTUBICHUIMHU R = 10
OMm u R, = 20 Om u peocrat. [Jnuna peoctata Lo = 10 cM, a ero
MakcumainpHoe conporusierne R = 80 Owm. ComporusieHue

T000TO yJacTKa peocraTa MpsiMO MPOIIOPIUOHATIBHO €T0 JITHHE.

Q
?

1) YeMy paBHO 00l1iee CONPOTUBICHHUE LIENH, €CIIH MOJI3YHOK pEocTaTa HaXOAUTCS B HUKHEM
II0JIO’KEHUH, TOKAa3aHHOM IYHKTUPHOM JuHHUEHR (cM. pucyHok)? OtBeT BbIpasure B OM u




OKpYTJIUTE J10 LIEJI0T0 YUCIIa.

2) Ha xakoe paccTtosiHue L Hy’)KHO CMECTUTB IIOJI3YHOK PEOCTAaTa U3 HUYKHETO MOJIOKEHUS IS
TOTr0, 4TOOBI MOKA3aHUS UAEATIbHBIX BOJIBTMETPOB ObLIIM OMHAKOBBIMU? OTBET BBIPA3UTE B MM
U OKPYTJIUTE JI0 LIEJIOTO YUCIIA.

17. Omnpenenute o6mee conporusieHue AB R 6r
AIIEKTPUYECKOM IIETH, CXeMa KOTOpPOM M300pa’keHa Ha
pUCYHKE, MPU 3aMKHYTOM U Pa3OMKHYTOM Kioue K. g
Cunraiite CONPOTUBIIEHUE 7 U3BECTHBIM. Lk
K \ q
|
o™
A B

18.Kakoe KoauM4ecTBO TEIIOThI BBIACIUTCS B IPOBOJHUKE COIIpoTuBiIeHHEM | OM B
teuenue 30 cekyHa npu cuie Toka 4 A?
19. Pabota, coBepmienHas TokoM 3a 600 cexyna, coctasisger 15000 [[x. Yemy paBHa
MOIIHOCTb TOKa?
20.HanpsikeHne B »KeJe3HOM MPOBOIHUKE JnHOH 100 cM u ceuenuem 1 mm? pasuo 0,3 B.
VYnaensHoe compoTupieHne xene3za 0,1 Om*Mm?*/M. BblumcianTe cuiay TOKa B CTaTbHOM
IIPOBOJTHUKE.
21. /IBe OIMHAKOBBIE TOHKHE COOMpAIOIIME JIMH3bl CIOXKHWIM BIUIOTHYKO TaK, 4YTO HX
ONTUYECKUE OCH COBIIAIM, U INOMECTHIM Ha paccTosiHue 12,5 cm ot mpeamera. Kakosa
ONTHUYECKasl CHJIa CUCTEMBbl U OJHOM JIMH3BI, €CIIN ACHCTBUTEIbHOE N300paXKeHHE, 1aBaeMoe
CHCTEMOH JINH3, OBUIO B YeThIpe pa3a Ooibliie mpeamera’?
22. JlBe JMH3BI, BBIIYKIYIO U BOTHYTYIO, CIOXHWIHA BIUIOTHYIO TaK, YTO UX ONTHUYECKUE OCH
coBnanu. PoKycHoe paccTosiHME BhIMyKIoM JuH3bI 10 cM. Koraa takyro cucremy nmomecTuinn
Ha paccrossHuu 40 c¢M OT mpeaMera, TO IO APYTYK OT Hee CTOPOHY Ha JKpaHe MOJy4UIIOCh
yeTkoe Hu3o0paxkeHue mnpeamera. OmpenenauTb ONTHUYECKYIO CHIIy BOTHYTOW JIMH3BI, €CIH
paccTosiHUE OT mpeaMeTa 10 3KpaHa 1,6 m.
23. Ilpeamer pacnonoxkeHn Ha paccrosHuu 0,15 M oT pacceuBaromield JMH3bI ¢ (HOKYCHBIM
paccrossaueM 0,3 M. Ha xakoM paccTOSTHUM OT JIMH3BI TOJydYaeTcs H300pakeHHue JaHHOTO
npenmMera?

25. Ha pucyHke mokaszaHbl TJjlaBHasi onTtuyeckas ocb MM’

r
TUH3BL, TpeaMer AB u ero uzobpaxenue A'B'. Onpenenute 4
rpauYecKy TMOJIOKEHHE OINTHYECKOro IIeHTpa U (POKycoB f
JIMH3BI M B B" M
26. Ha pucynke mokaszaHbl TJjlaBHasi onTuyeckas ocb MM’ A
TUH3BL, ipeaMeT AB u ero uzobpaxenue 4'B’. Onpenenure
rpadUyecKy TMOJIOKEHHE ONTHUYECKOro ILEHTpa U (POKYCOB B B'
JIMH3BL M l M
AJ

27. Ha pucyHke noka3aHO pacIlOJIOKEHHUE NIBYX JIMH3. [ -
rnaBHBIN (pokyc cobuparomieit JuH3bL, F> — TIaBHBINA (HOKyC \:l\
pacceuBaroniei MuH3b1. [locTpouTs fasbHENIINN X0 Tyda AB




28. Ha pucyHke moka3aHO pacroJIOKEHUE ABYX JIMH3 U XOJI B
aydya AB mnocne mnpenomiieHus B JuH3ax. Iloctpouth A

JanpHeUmmi xon nyda EF
E
F D

1. MOTOLUKIIUCT MTpoexall 4eTBEPTh IIyTH 110 TOPU30HTAIBHOMY Y4aCTKY LIOCCE CO CKOPOCTBIO
= 80 kM/u. Crenyroue TpU YETBEPTH IMYTH OH €Xaj B ropy, IBUTAACh C MOCTOSHHBIM IO
MOYJIF0 YCKOPEHHEM, IPUYEM KOHEYHAsi CKOPOCTh OKa3ajuoch paBHoU V> = 40 xm/4. KakoBo

9 KkJacc

CpenHee 3HaueHne < V> mokazaHuil cniuaoMerpa MoTonukia? OTBET MPeCTaBUTh B KM/4.
2.Konona aBromMoOuIIeii ABMXKETCS IO mocce co ckopocThio 90 km/4. [lmHa / kaxmoro
aBroMoOmis paBHa 10 M. Ha peGprcTom ydacTke mocce aBTOMOOMIIN IBHXKYTCS CO CKOPOCTHIO
15 xm/4. KakuMm 10omkeH ObITh MUHUMAJIBHBIN HHTEPBAT AX MEXKTy aBTOMOOUIISIMU, YTOOBI
OHM HE CTAJIKUBAJIUCH IIPH BhE3/Ie Ha peOPUCTHIN ydacTok mocce? OTBET MpeACcTaBbTe B
equaunax CH.
3.ABTOMOOMIIB 32 BpeMs t HaOpaJl CKOPOCTh V | cpasy CTayl TOPMO3UTh. HaiiTh nmpoiieHHbIi
JI0 OCTAaHOBKH ITyTh, €CJIH MPU TOPMOKEHUHN YCKOPEHUE BJIBOE OOJIBIIIE, YEM MPHU Pa3roHe?
4.bpolilleHHOE TeJO MPOJIETEN0 MUMO TOUYKU A BBEpX, a uepe3 BpeMs t| MUMO HEe BHU3.
Hackosnbko Bbillie TOUKM A HaXOJUTCS TOUKa B, eciu Bpemst mposieTa MUMO HEE U BHU3 PaHO
t2. Yckopenue cBOOOIHOTO MAJICHUS g.
5. Yactuna HauMHaAeT ABMIKEHHE W3 Hadalla KOOPAUHAT.
I'paduk 3aBUCHMOCTH CKOPOCTH OT BPEMEHHU MPUBEICH Ha
pucyHke. Haiigure Bpems, uepe3 KOTOpPOE YacTHLA
BEpHETCS B HaUajao KOOpAUHAT.

6. Teno, Mest HEKOTOPYIO HAYAIIBHYIO CKOPOCTh, IBUKETCSI PABHOYCKOPEHHO. 3a BpeMsl t TeJio
IIPOLIO MYTh S, MPUYEM €r0 CKOPOCTh YBEIMYMIIACh B n pa3. Haiitu yckopenue tena.

7. Kot Jleononba 6exxait mo mpsiMmoit jopore u3 myHkTa A. BHadane oH B TeUeHHE MPOMEXKYTKa
BpeMeHH T = 1 ¢ Gexai ¢ yckopenueM a = 1 m/c? (6e3 HauanbHOH ckopoctH). ITocie 3Toro on
HayaJl TOPMO3UTh TaK, YTO €r0 YCKOPEHHUE CTajI0 PaBHBIM [0 BEJIMUYUHE 2a, U CITYCTSI HEKOTOPOE
BpeMs OH BepHYyJCs Ha3aa B NyHKT A. YeMy paBHa cpeassisi IyTeBas CKOpPOCTb KOTa
JIeommonbaa?

8. Kamens OpoliieH BepTHKAIBHO BBEPX C IIOBEPXHOCTH 3EMJITH CO CKOPOCTBIO 5 M/C, Ha KaKyIO
BBICOTY NMOJHUMETCS KaMEHb, KOT/Ia €ro CKOPOCTh YMEHBIIUTCA 10 3 M/c?

9. [Toe3n uepe3 10 ¢ mocne Hayana ABMXKEHHS mproOpeTaer ckopocth 0,6 mM/c. Uepes kakoe
BpeMs OT HavaJla JBMYKEHUS CKOPOCTh Toe3/1a CTaHeT paBHa 3 m/c?

10. 3a Kakoe BpeMs aBTOMOOWIIb, JBMTAsCh M3 COCTOSHHs TOKOS ¢ yckopeHmeMm 0,6 m/c?,
nponaet nyts 30 m?

11. U3 kpanHa kanaroT KaIjii BOJbl, BTOpas Karuisl Hadaia ABWkeHue uyepes 0,2 ¢ mociie nepBoid.
KakoBa ckopocTh JBMKEHMSI IEPBOM KaIlld OTHOCUTEIBHO BTOpoi uepe3 0,6 ¢ mocie Havana
JIBW)KCHUS TMEPBOM KalJli W B Kakyld CTOPOHY HAIpaBlIeH BEKTOp ATOM CKOpPOCTH?
ComnpoTuBieHHEM BO3IyXa MPEHEOPEYb.

12. KameHnsb, Maccoit 3 Kr. OpOCWIM ¢ HAYallbHOW CKOPOCTBIO Vo MOJ yIJIOM @ K TOPH3OHTY.
Haiiti manpHOCTH MONETA, MAKCHMAITBHYIO BBICOTY TOIBEMA W TPOAOJKUTEIBHOCTD MOJIETA
KaMHSL.

13. Ilo ropu30HTaIbHOM IIEPOXOBATOM MOBEPXHOCTH PABHOMEPHO TOJIKAIOT Opycok Maccoii 20
KT, IPUKJIAJIbIBAsI K HEMY CHITY, 1101 yriioM 60° K BepTUKaIH (CBepXy BHU3). MO1yJIb CHITBI paBeH
100 H. Yemy paBeH MOJIySb CHIIBI, C KOTOPOW OpPYCOK JTaBUT HA TIOBEPXHOCTH?

14. HaliguTe CKOPOCTh IBMXKCHHSI CITyTHUKA 3E€MJIM 110 KPYTOBOM OpOWTE, Ha BBICOTE, PAaBHON



paauycy 3emii.
15. W3BecTHO, 4TO OJUH 000POT BOKPYT CBOEH ocu JIyHa coBepIIaeT MpUMEpHO 3a 28 3eMHBIX
cyTok, a macca Jlynel cocraBmser 1/81 maccel 3emumn. Ha opOuty kakoro pamumyca Hamo
BbIBECTH CHYTHHK JIyHBI, 4TOOBI OH BCE BpeMsl «BUCEN» HaJ OJHOH M TOH K€ TOUYKOM
noBepxHocTU? M3BECTHO, YTO CIYTHUKHU 3€MIIM, «BUCAIIHME» HAJ OAHOM M TOW K€ TOUKOU
HOBEPXHOCTH, JIETAIOT 110 opouTe paguycom Rz = 42000 km
16. B arTpakumone yenoBek mMaccod 60 K IBMKETCA Ha TEJIEKKE MO PEIbCaM U COBEPILIAET
«MEPTBYIO INETII0» B BEPTUKAIBHOM IIOCKOCTH IO KPYrOBOM TPAEKTOPUM PAIUYCOM 25 M.
KakoBa cuia naBneHusi 4elnoBeKa Ha CHJCHHUE TENEKKH IPU CKOPOCTH MPOXOKICHUS
HwkHeil Touku 10 M/c? YcKkopeHHe cBOGOIHOTO MajieHus IPUHATH paBHBIM 10 m/c?
17. HeGoubmoi 6pycok Maccoit m = 1 KT HaUMHAET COCKaIbh3bIBATh
C BBICOTHI H M0 TJIaJIKO rOpKe, nepexoAsueid B MEPTBYIO METIIO
(cM. pucyHok). OnpeaenuTe BHICOTY TOpKU H, €cii Ha BBICOTE /i =
2,5 M OT HIDKHEH TOYKH METIN OPYCOK TaBUT Ha €€ CTEHKY C CHUIION
F =35 H, panuyc okpykHOCTH R =2 M.
Craenaiite puCyHOK C YKa3aHUEM CHJI, TOSICHSIOLINN peLleHHE.
18. 13 nByX pOBHBIX JOCOK CleJaH KeJI00, MPEeaCTaBIISIONINI
co0oil JByrpaHHbIi yrom ¢ pactBopoMm 20=90°. XKenob
3aKperyieH TaK, 4YTO €ro pedpo TOpPU3OHTANBbHO, a JOCKH
CUMMETPUYHBl OTHOCHUTEIILHO BepTUKaIU. B kemobe Ha
OOKOBO MOBEPXHOCTH JICKHUT ITMIHHAP Maccoil m=1 Kr.

Koaddurnment tpenuss mexay mockamu u muiauHapoM paseH u=0,2. K topmy numusgpa
IIPWJIOKEHAa TOPU30HTAIBHO HampasieHHas cwia F=3 H. Haiinure Monynb yckopeHUs
UWIUH]IpA.
19. Baronerka maccoii M = 900 r cBsizZaHa HEBECOMOU H
HEpaCTSHKUMOM HUTBIO C Ipy30M Maccou m. Ecin BaroHerky
TOJIKHYTb BIIEBO, TO OHA OYJET ABUIaThCs ¢ yCKOpeHHeM 2 M/c?,
€CIIM TOJKHYTh BIPABO, TO €€ CKOPOCTh OYyJeT MOCTOSHHOW. m
Haiitu maccy rpysa m.
20. Pri0ak, maccoii 80 Kr. aBurasch IO JIOAKE caedaid 6 maros. Ha CKONBKO II1aroB
MEPEMECTUTCS JI0JIKAa OTHOCUTEIHHO HETIOBUKHOM BOABI, €Clii Macca J1oaku 240 Kr.
21. Ilap, mMaccoil m, ABHUrasicb CO CKOPOCTbIO V( CTaJIKMBAETCS C JPYTMM HEMOJBHXHBIM
mapoM, maccoi 2m. KakoBa cKOpoCTh 000UX IIAPOB MOCIIE CTOJKHOBEHHUS, €CIIN yIap MPsSMOH,
[EHTPATBHBINA, A0COITIOTHO yIPYTHii?
22. CkJIOH X0JIMa uMeeT yroj HakiioHa @ = 300 k Topu3oHTy. B cTopoHy BepuIuHbl OpocaroT
KaMeHb 1o yriaoM a > 300 k TOpu30HTY, U Ha4alIbHOU cKopocThio Vo. Haiitu paccrosHue Ha
KOTOpOE YJIETUT KaMeHb OT MecTa OpocaHusl.
23. TeHHUCHBIH M54 OpOCAIOT MO YIJIOM @ K TOPU30HTY C HAa4alIbHON CKOPOCTBIO Vo B CTOPOHY
WJICAJIbHO TJIAJIKOM CTEHBI, paccTosiHue 10 koTopod L. Ha kxakom paccrosHuM OT MecTa
Opocanus ynanét May?

M

24. HavanpHasi CKOPOCTb CHapsia, BBIMYIIEHHOTO U3 MYIIKH BEPTUKAIBLHO BBEPX, paBHA V) =
20 m/c. B ToYKe MaKCHMaIbHOTO MOABEMA CHAPSJI Pa30pBaJICs Ha [Ba OCKOJIKA, MACCHI KOTOPBIX
oTHOcATCS Kak 1:4. OCKOJIOK MEHbIIIEH MacChl OJIETEN TOPU3OHTAIBLHO CO CKOPOCThIO v; = 10
M/c. Ha KakoM pacCTOSHMM OT TOUYKM BBICTpeNa ymaaeT BTOPOM ockonok? Cuurarh
MOBEPXHOCTh 3€MJIH MIOCKON U TOPU30HTAIBHOM.

25. Cuapsn Maccoil 2m paspblBaeTCsi B MOJIETE Ha JIBE paBHBIE YacTH, OJHA U3 KOTOPBIX
MpOoJOJKaeT JABW)KEHHWE [0 HalpaBlICHUIO [JIBIKEHUS CHapsia, a Jpyras — B
MPOTUBOMOJIOXKHYIO CTOPOHY. B MOMEHT pa3pbiBa cymMmapHass KUHETHYECKas HHEprus
OCKOJIKOB YBEJIMYMBAETCS 3a CUET HHEPruu B3phiBa Ha BeluuuHy AE. Moaynb CKOpOCTH
OCKOJIKA, JBHMXKYIIETOCS 110 HAIIPABJICHUIO IBMKCHUS CHApsANa, PaBEH V7, @ MOLYJb CKOPOCTU



BTOPOI'0 OCKOJIKA paBeH V.. Haitnute AE.
26. Kamenb Maccoit 6 Kr masaeT co CKOPOCThIO 8§ M/C B TEJIEXKKY C -
nmeckoM o0mieid Maccoir 18 Kr, TOKOAIIyIOCS Ha TIATKUX o
TOPU3OHTAIIBHBIX pelibcax (CM. pUCYHOK). BEeKTOp CKOpOCTH KamHs ¥
HEIMOCPEICTBEHHO Tepe] najgeHueM cocTanisieT 60° ¢ TOpU30HTOM.
Onpenenure KUHETHUECKYIO SHEPTUIO TEJIEKKH C KaMHEM I0cie
HajcHUs B HE€ KaMHSL.
27. bpycok maccoit m; = 500 T cocKanb3bIBaeT MO HAKJIOHHOHN TUIOCKOCTH € BBICOTHI h = 0,8 M
W, JBUTASCH MO TOPH3OHTAILHOW MOBEPXHOCTH, CTAJIKWBAETCS C HEIMOJBIKHBIM OpyCcKOM
Maccou mp
= 300 r. Cunras CTOJIKHOBEHHE a0COIIOTHO HEYNPYTUM, OMPEACTUTE OOLIYI0 KHHETHYECKYIO
SHEPrUI0 OPYCKOB MOCIE CTOJKHOBEHUS. TpeHueMm npu IBHKeHUH npenedpeyb. CUUTaTh, YTO
HAaKJIOHHAS IJIOCKOCTh TUIABHO MEPEXO0JIUT B TOPU3OHTAIIBHYIO.
28. Ilo rmagkoil rOpU30HTAIBHOM MJIOCKOCTH CKOJIB3UT MIAPUK MACCOM m = | KT CO CKOPOCTBIO V
= 5 m/c. OH UCHBITBIBAET JTOOOBOE A0COIIOTHO YIPYTroe CTOJIKHOBEHHE C JIPYTUM IIAPHUKOM
Maccoit M = 2 Kr, KOTOPBIi 10 CTOJIKHOBEHHUS TOKomJIcs (cM. puc.). [Tocie aToro BTopoi mapuk
yAapsieTcsi 0 MAaCCUBHBIM KYCOK IUIACTUJIMHA, MPHUKIEEHHOTO K IJIOCKOCTH, M NMPUIUIAET K
HeMmy. Kakoe KOJIM4ecTBO TEIJIOThl BBLAECTMIOCH B MIPOLIECCEe MPHIIUIIAHUS BTOPOTO IIapuKa K

KYCKY IIaCTUJIMHA?
mo3 M
O (@)

29. Ilpu BhINIOJIHEHUH TprOKa «JleTaromuii BEIOCUIIEANCT» TOHILUK JBUKETCS 1O TPAMILIMHY
IOJ] IEMCTBUEM CHJIBI TSYKECTH, HAaUMHAs JBH)KEHUE U3 COCTOSIHUA MOKOsI ¢ BbICOTHI /. Ha kpato
TpaMIUIMHA CKOPOCTh T'OHINMKA HampasjeHa moj yrioMm o = 60 ‘k ropuzoHTy. IIponereB mo
BO3/yXY, TOHIIMK IPU3EMIIETCS] HA TOPU30HTAJIBHBIN CTOJ, HAXOAALIUICSA Ha TOM e BBICOTE,
4To M Kpail TpamminHa. KakoBa MakCHMMaldbHO BO3MOXKHAsi BBICOTA MOJIETa /s TOHIIMKA?
ConpoTuBieHneM BO3/lyXa U TPEHUEM ITPEeHEOpeYb.

30.Topka ¢ naByMsl BepIIMHAMHU, BBICOTBI KOTOpbIX h u h/2, mokouTcs Ha TIagKOU
TOPU30HTAJIBHOM IMOBEPXHOCTH cToja (cM. puc.). Ha mpaBoii BeplIMHE TOPKHM HaxXxOAWUTCA
MoOHeTa. OT HE3HAYUTEIIBHOTO TOJIYKa MOHETA U TOPKa MPUXOJAT B JBH)KCHHE, IPUYEM MOHETA
JBWXKETCS BIJIEBO, HE OTPBHIBASACH OT TIJIAJAKOM IIOBEPXHOCTUM TOpPKH, & IOCTYIATEIbHO
IOBYDKYIIAsICsl TOpPKAa HE OTPBIBAETCS OT CTOJIA. B HEKOTOpBIM MOMEHT BPEMEHH MOHETA
OKa3aJlach Ha JICBOM BEPIUMHE I'OPKH, UMES CKOpPOCTh V. Halaure CKOpOCTH NOPKU B 3TOT
MOMEHT.

h
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31. Manenpkuii mapuk Maccod m=0,3 Kr MOJBEIIEH Ha JIETKOU o
HepacTsLKUMoW HUTH JnuHOM 1=0,9 M, KoTOpas pa3psiBaeTcs MpH m /
cwie HarskeHuss To = O6H. Illapuk oTBenéH OT MONOXKEHUS
paBHOBecHsl (OHO MOKa3aHO Ha PUCYHKE IMYHKTUPOM) U OTIIYILEH. A ar
Koraa mapuk npoxoauT NoJ0KEeHHEe paBHOBECHS], HUTh 0OpbIBaeTCs, 777
U IIApUK TYT kK€ aOCOJIOTHO HEYNPYTO CTAJKHBAETCS C OpycKOM
Maccoi M= 1,5 xr, nexamuM HENOABMXKHO Ha TIJAJKOH
TOPU30HTAIFHON MOBEpXHOCTU cToja. KakoBa ckopocTh u Opycka
nocie yaapa? CuurtaTh, 4TO OpYCOK TOCIE ynaapa IBHXKETCS

MOCTYTATENBHO.
32. Jocka maccor (0,8 Kr mapHUpPHO MOJABELICHA K MOTOJIKY Ha N

nerkoMm ctepxkHe. Ha mocky co ckopocteio 10 m/c Hameraer _
MJACTWJIMHOBBIM mmapuk maccoil (0,2 Kr W TPWIUIAET K HEW. & gl
CkopocTh IIapuka Imepesx yAapoM HampasieHa moja yriaom 60° k \
HOpMaJM K JOCKE (CM. pUCYHOK). UeMy paBHa BbICOTAa IOIbEMA \
JOCKH OTHOCUTENBHO MOJO0XKEHHSI paBHOBECHS TOCJE COyAapeHUsi? __a M
OTBeT yKkaXuTe B METpax C TOYHOCTBIO JO JIBYX 3HAKOB IIOCIIE

3arsToN

33. Crepixens Maccoit m = 9 kr u jumHOH 1 = 1 M 3 E
JIKUT Ha JBYX onopax. OJlHa U3 HUX HAXOJIUTCA Y A e

JIEBOTO Kpasi CTEPKHSI, a PyTras - Ha paCCTOSIHUM a -

= 10 cm or mpaBoro kpas. C Kakod CHIOH F,

JEUCTBYET Ha CTEPKEHb KaxKaasi u3 onop?

34. CtepKeHb MOCTOSIHHOTO CEUEHUs, JIEBasi YacTh

KOTOPOTO M3roTOBJIeHa U3 amoMuHus (pait = 2700 . '
kr/mM3), a npaBas u3z menu (pmen = 8900 kr/m3), ‘mm‘“ﬁ ““m
ypaBHOBelleH Ha omope. JlinHa yacTu u3 e /\
amomuHus paBHa 50 cm. KakoBa qnmHa Bcero me

CTEPKHSI?
35. Ha peruare maccoit 3m BHCST J1B€ JIbAUHKHU (CM. puc.). TOUYKa OMOphI JEITUT
peyar B cootHomeHuu 1:2. K kopoTkoMy miiedy pslyara oJBeLIeHa JbAUHKA
Maccol 4m
1. Kakyro Maccy qOmKHA UMETh JIBAWHKA, MOJABEIICHHAS K JJIMHHOMY IIJIedy, YTOOBI CUCTEMA
HaxoJuiIach B paBHOBecHH? 2. JIbIMHKHA OJJTHOBPEMEHHO Hayau HarpeBaTb. Bo CkoiIbKO pa3
JOJKHBI OTIMYATHCS MOITHOCTHU MOJIBOJAMMOTO K JIbJIMHKAM TEIljIa, YTOOBI paBHOBECHE

COXpaHI/IJ'IOCB? .HI),Z[I/IHKI/I HaxXoOATCs IIPU TEMIICPATYPE IIJIaBJICHUA.
dm
- * |

& i 1 x
ILJ dm “ux nx;ﬁ

36. HepaBHomeune Becbl HAaXOATCS B paBHOBECHM. Eciy Ha JIEBYIO UX YallIKy [TOJIOKUTB IPY3,
TO OH ypaBHOBEIIMUBAETCS rupeid Macchl 20 T. Ha MpaBoi yaike. ECiu 3TOT e rpy3 MOJIOKUTh
Ha [IpaByIO YalIKy BECOB, TO OH YPaBHOBEIINBAETCA rUpei Macchl 45 T Ha ieBoi yaike. KakoBa
Macca rpysa?

37. Ha 3emite ieskuT OPEBHO, TOPIBI OPEBHA UMEIOT pasHbie auamerpbl. OObeM OpeBHa = 0,2
M>, CpPeHsIsl TLIOTHOCTH 450 kr/M>. UTOGBI TIOAHATH OUH Kpaii 6peBHa HeoOxoauma cmia Fi =
350 H. Haiitu cuny F2, KoTOpyt0 HEO0X0AUMO MPUIIOKUTb, YTOOBI MTPUIIOAHATH BTOPOIl Kpaid.

10 kiacc

1. B xanopumMerpe cMemanu aecats nopuuil Boabl. Ilepsas nopuust nmena Mmaccy m = 1 r u
temnepatypy ¢ = 1 °C, Bropas — maccy 2m 1 TeMneparypy 2t, TpeTbsi — 3m 1 3¢, ¥ Tak jaajee, a
necsrast —maccy 10m u remnepatypy 107 Onpenennre ycTaHOBUBILYIOCS TEMIIEPATYPy CMECH.
[TorepsiMu TemIOTHI IpeHEOpEYb.

2. JInsa nopnep:kaHus B IOMe NMOCTOAHHOM TemmepaTypsl ' = +20 °C B meuky BCE BpeMms



MOJIKJIaAbIBaIOT ipoBa. [Ipu moxonoganuu TemmnepaTypa Bo3ayxa Ha yiule TOHMKaeTcs Ha At

15 °C, u s moaiepskaHus B JOME IIPEKHEHN TeMIepaTypbl IPUXOAUTCS MOIKIAABIBATE APOBA
B 1,5 pa3za wame. Onpenenure Temmneparypy BO3JAyXa Ha yiMile NpH noxonogaHuu. Kakas
TeMIlepaTypa yCTaHOBUIACh Obl B JOME, €CJIM OBl JpOBa MOJKIIAAbIBAIM C MIPEKHENW YaCTOTON?
CuuTaiiTe, 4TO MOIIHOCTH TEpeJaud TEIUIOTHl OT KOMHATBHI K YJHIIE MPONOPIIMOHATbHA
Pa3HOCTH UX TEMIIEpaTyp.
3. Cocyn B hopme kyba ¢ pedbpom 1 1M Ha 2/3 3amosHeH JibaoM, umeronmmM temmepatrypy 0 °C.
Tyna OslcTpo monunu Bomy, uMmeronryro Temneparypy +100 °C, m cocym oxazaics
3aIlOJIHEHHBIM JI0BepXy. CUmTas, 4To TEIIO0OMEH C OKPYXKAIOLIEH Cpeloif OTCYTCTBYET U UTO
Jie/1 He BCIUIBIBAET, ONPEAETUTE, BECH JIU JIe/l pacCTaeT U Ha CKOJIbKO OIYCTHTCS YPOBEHb BObI
B COCyl€ K TOMY BPEMEHHM, KOIJa CUCTEMA NIPUIET B COCTOSIHHE TEIIOBOTO PABHOBECHS.
[TnotHOoCcTH Boab! U jbaa 1000 kr/m® u 900 kr/M® cOOTBETCTBEHHO, yAEJIbHBIE TEIIOEMKOCTH
BOJbI M Jibaa 4200 JIx/(kr X
°C) u 2100 JIx/(kr x °C) COOTBETCTBEHHO, yaeJIbHAasl TeIIOTA IIaBieHus Jpaa 335 kJK/KT.
4. ]I oTOMIeHUs OOBIYHON MOCKOBCKOM KBapTUPHI IIoMmAanso S = 63 M> B Mecsr Tpedyercs
MIPU CHJIBHBIX MOPO3aX, cy/s o kButanuusam JKKX, nmpumepno 1 rurakamopus Teriotsl (1 kan
= 42 JIx). Ona moiyyaeTci B OCHOBHOM TIpH CXKWTaHHM Ha MOCKOBCKHX
TEIUIORJIEKTPOCTAaHIMX MpHpoaHoro raza — MeraHa ¢ KIIJ[ n mpeoGpaszoBanusi sHEpruu
SK30TEPMHUYECKON peakiu B TEIIOTY OK0I0 50 %. YpaBHEHHE DTOM XUMMYECKON PEaKIUM
umeet Bus: CH4+202 = CO+2H0+Q, tie Q = 1,33*107!8 Jx. Ipencrasum cebe, 4To mapsl
BOJIbI, ITOJIYYHMBIINECSA B pe3ysbTaTe CKUTAHHWA METaHa, CKOHAECHCHPOBAIMCH, 3aMEP3/IM Ha
MOpPO3€ U BBITAIIM B BHJIE CHETA HA KPHIIIIE JOMa, PABHOM I10 TUIOIIAIU KBapTHpe. bynem cunrarh
IJIOTHOCTB TaKoro cHera papHoit 100 xr/m>. Kakopa Gyer TosmuHa h cos cHera, BHIIABIIErO
3a MecsI B pe3yJIbTaTe 3TOro npoiecca?
5. 1Ba cocyna oowémamu 20 1 u 30 11, coennHEHHBIE TPYOKOM ¢ KpaHOM, COJepKaT BIaXKHBIN
BO3JyX IpH KOMHATHOM Temmepatype. OTHocuTenbHas BIAXHOCTh B COCyJax paBHa
coorBeTcTBeHHO 30% 1 40%. Ecniu kpaH OTKpBITH, TO Kakoi Oy/1eT OTHOCHUTENbHAs BIAYKHOCTD
BO3[yXa B COCyJax TIOCJ€ YCTAaHOBJICHHUS TEIUIOBOTO PaBHOBECHS, CUUTas TEMIIEpaTypy
ITOCTOSIHHOM?
6. Ilpomtecc 1-2 ¢ uaeanbHBIM Ta30M, H300paKEHHBIN HA p—V-
auarpamme, UMeeT BUJI ipsiMoid TuHun p( V), COeNUHSIONICH IBE
touku (1 m 2), mexamue Ha ogHON M30Tepme. Bo ckombko pas 1,
MakcHUMajbHas Temneparypa 7, B 3TOM IpOLEcCe MPEBBIIIACT pl
temnepatypy To Ha wuzorepme? Ilapamerpsr Touek 1 u 2
(maBreHust 1 00BEMBI) IPUBEIICHBI HA PUCYHKE, 11 = 3. oot

‘,']I

O v Vv aV I
7 OvH MOJIb OJHOATOMHOTO MI€AIbHOIO Ta3a MEPEBOAAT U3 COCTOSHUS 1 B COCTOSIHUE 2 TAKUM
o0pa3om, 4TO B XOJ€ Ipollecca AABICHHE ra3za BO3PACTaeT MPSMO MPOHNOPIHOHAIBLHO €ro
00béMy. B pe3ynbrare MmiaoTHOCTH ra3a yMeHbIIAeTcss B o0 = 2 pas3a. ['a3 B xoje mporecca
nostydaeT konuuectBo TernoTel Q = 20 x/[x. KakoBa TeMneparypa raza B cocTostHUM 1?7
8. Jlnsa n3o6apHOTO HarpeBaHus ra3a, KOJIM4ecTBO BemecTa kotoporo 800 Mok, Ha 500 K
€My COOOIIMIN KOIMYeCcTBO TeIoThl 9,4 M/x. Onpenenuts npupaiieHue ero BHyTpeHHeH
SHEPTUH.
9. JIBurasch MeXIy AByMsI TOYKAMH B DJIEKTPUUECKOM I10JI€, DIEKTPOH IPUOOPET CKOPOCTh
V= 2000 xm/c. UeMy paBHO HAMPsHKEHHE MEXTY dTHMH TOukaMu me=9,1x10 >'kr, e =
1,6x1071 K.
10. Mexnay AByMsi TOUCUHBIMU 3aPsKEHHBIMH TE€JIAMU CHJIA 3JIEKTPOCTATHUYECKOTO
B3auMozeiicTBus pasHa 12 MH. Ecnu 3apsn onHoro Tena yBenuuuTh B 3 pasa, a 3apsii Ipyroro



TeJa YMEHbBIIUTH B 4 pa3a U pacCTOSHUE MEX]y T€IaMH YMEHbBIIUTH B 2 pa3a, TO KakoBa OyzeT
CHJIa B3aUMOJEHCTBUS MEKIY TEIAMHU.

11. YeTtbipe 0MHAKOBBIX 3apsifa BEIMUYUHON ( PACIIOIOKEHBI HA OJHOM MPSAMOI Ha paCCTOSIHUU
a Apyr oT apyra. Haiitu sHepruro B3auMOAECHCTBUSA ITUX 3apsI0B.

12. TloTeHmmam AIEKTPUYECKOTO TOJISI MOBEPXHOCTH METAUTMYECKOW 3apsHKEHHOW cdepsl
panuycom10 cM paBen 4 B. KakoBbl 3Hau€HUs MOTEHIIMANA HA PACCTOSTHUM 5 CM OT LIEHTpA
cdepsl 1 Ha paccTossHUU 20 ¢M OT IeHTpa cdepbi?
13. B pesynbprare HEKOTOpPOro mpoliecca CpeaHsasl KUHETUUECKas YHEPTHs MOCTYIATeIbHOTO
TETJIOBOTO JIBMXKEHHSI MOJIEKYJI MACAIBHOTO Ta3a YMEHbBIIWIIACH B 3 pa3a, a 1aBJIeHUE BO3POCIIO
B 2 pa3a. Bo ckoybko pa3 M3MEHWIAach KOHLIEHTPALMsS MOJEKYJ ra3a, €Ciu YHUCIO MOJEKYJ
OCTaJIOCh HEU3MEHHBIM?
14.011H MOJb MIEATBHOTO OJHOATOMHOIO Trasza, Haxojdilerocs nmpu temmneparype +27 °C,
M30XO0pHUUYECKH HarpeBatoT. OnpeaenuTe, BO CKOJIbKO pa3 U3MEHUTCS TeMIlepaTypa 3TOro rasa,
€CJIM B 3TOM IIPOIIecCe COOOIIUTH ra3y Komu4ecTBO TeroThl 11218 [Ixx. OTBeT okpyrauTe 10
LIEJIOT0 YHCIa.

15. Manenbkuii mapuk ¢ 3apsgoM q = 4*10 K u maccoit g

3 1, IO/JBEIICHHBIN Ha HEBECOMOI HUTH ¢ K03 purmeHTOM

ynpyrocta 100 H/M, HaxoauTcsi MeXIy BEPTHKAIbHBIMU o
IJIaCTUHAMU  TUIOCKOTO  BO3AYIIHOTO  KOHJAEHcaTopa. vy
Paccrossnne Mexnay oOKIagkaMu KOHJIEHcAaTopa S5 CM. — 'y
KakoBa pa3HOCTh MOTCHIHMAIOB MEXAYy OOKIaIKaMu
KOHJIEHCATOpa, €clid yajiuHeHue Hutu 0,5 mm?

16. 1o rmagkoil rOpU30OHTAIBHON HAPaBISAIONIEH JJTMHOW
2l cxonb3uT OYCHHKA C MOJOXKUTEIbHBIM 3apsigoM Q>0 u
Macco m. Ha KOHUIAX HampaBJSIOMIEH HAXOAATCS
MOJIOXKUTEbHBIE 3apsanbl >0 (cM. pucyHOK). bycunka . .
COBEpIIaeT Majble KOJIeOaHUSI OTHOCUTEIHHO IMOJIOKCHHUS :

paBHOBeCHsI, IEPUOJI KOTOPHIX paBeH 7. YeMy OyneTt paBeH

nepuoJ Kosnebanuit OyCHHKH, €CIU €€ 3aps]l YMEHBIIUTh B

2 paza?

17. Ilonwrii mapuk maccod m = 0,3r ¢ 3apsgom q = 6 HKn nBuwxerca B OZHOPOIHOM
TOPU30HTAIILHOM 3JIEKTPUUYECKOM T0JIe U3 COCTOSTHUS Mokosl. TpaekTopus mapuka oOpa3yer
BEPTUKAJIBIO yroi o = 45°. UeMy paBeH MOJYJIb HANPSH)KEHHOCTH 3JIEKTPUYECKOT0 1oJist £?

18. BHyTpu HE3apsIKEHHOTO METaUIMYECKOro Imapa paauycoM ri = 40 cM UMEIOTCA IBE
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ceprUecKie OTOCTH PaiuycaMi 7 < JACTIONIOKECHHBIC TAKUM 00pa3oM, 4To UX

MIOBEPXHOCTHU MOYTH CONPUKACAIOTCA B LIEHTpPE 1apa. B ieHTpe 0JHOM N0J0CTH TOMECTUIIH 3apsijL
q1 = +1 uKu, a 3aTem B nentpe apyroil — 3apan q2 = +2 HKu (cm. pucynok). Haiinure monyns u
HalpaBJIeHUE BEKTOpa HaPpsHKEHHOCTH E anexTpocraTnueckoro noss B Touke O HaxosIueincs Ha
paccrossHun R= 1 M 0T meHTpa mapa Ha NEPHEHAUKYISPE K OTPE3KY, COSAUHSIONIEMY LEHTPbI
HOJI0CTEH.




19. Ilnockoe OUAIEKTPUYECKOE KOJIBIO paauycoM R = 1 M 3apspkeHo 3apsigom g = 1 vK,
PaBHOMEPHO pacIpeeEHHBIM 0 IEPUMETPY KOJIbIla. B HEKOTOPHII MOMEHT U3 KOJblIa yIAISIOT
MaJIeHbKUH 3apsDKEHHBIN Kycouek anuHoi RAQ, rne A¢ = 0,05 pag— yroi1, moJ KOTOphIM BUJICH
3TOT KyCOYEK M3 IEHTpa KOJIblla, MPUYEM paclpeiielieHue OCTaNbHBIX 3apsAO0B MO KOJBIY HE
MeHseTcs. Ha ckoibko mocie 3TOro M3MEHHUTCS MO MOIYJIH0 HalpsKEHHOCTh JIEKTPUYECKOIO
MOJISl B LIEHTPE KOJIbLA?

20. IInockoe NMANEKTPUYECKOE KOJIBLIO paauycoM R = 1 M 3apspkeHo 3apsaoM g = 1 HK,
PaBHOMEPHO PACIPENEIEHHBIM 110 IEPUMETPY KOJIbIIA. B HEKOTOPBIII MOMEHT U3 KOJIBLIA YIAJISAIOT
MaJIeHbKUH 3apsyKeHHBIN Kycouek anuHoi RA@, rae Ag = 0,05 pag — yroi1, 1o KOTOpbIM BUJEH
9TOT KYyCOYEK U3 LIEHTPa KOJIbLIA, U 3aMEHSIOT €0 Ha APYrOW, HECYILUHA TaKOU XK€ 110 MOAYJII0, HO
IIPOTUBOIOJIOKHBIM IO 3HaKy 3apsan. Ha ckonbko mocie 3TOro M3MEHHTCS 10 MOIYJIIO
HaNpsHKEHHOCTD AEKTPUUYECKOTO OIS B LIEHTPE KOJIbLA?

21. Tpu napayieNbHBIX TOHKUX JJIMHHBIX IPOBOJAA B T

CCUYEHUU NEPIECHINKYIISIPHON UM ITIOCKOCTBIO HAXOIATCS B ’__,,.é;i"’
BEpIIMHAX  pPaBHOCTOPOHHETO  TPEYrojbHUKa  (CM.
PUCYHOK), M 1O HUM TEKyT B OJHOM HaIlpaBICHUU N

.rH e —
OJIMHAKOBBIE TOKH. BO CKOJIBKO pa3 U3MEHUTCS 110 MOYJIIO S ‘?{/){,«- !‘,;,:;;,/
cwia Amrepa, IeHCTBYIOIIAs HAa €INHULLY JJIMHBI ITPOBOJA f{r e 1}_{;::;,-’
Ne 1 co cropons! npoBogos NeNe 2 u 3, ecni HanpaBiieHue 2

TOKa B 1poBojie Ne 2 U3MEHUTh Ha MPOTHUBOMOJIOKHOE?

27. B anekTpuueckoii cxeme, NoKa3aHHOW Ha PUCYHKE, KIIIOY :
K 3amxnyt. 3apsg kongeHcaropa q = 2 MkKn. 32]JIC L
Gatapeiiku 24 B, e€ BHyTpenHee conporuBieHne r =5 Om, | X
conpotuBieHue pesuctopa R =25 Om. Haligure konmyecTBo g H
TEIUIOThI, KOTOpPOE BBIAEISAETCS Ha PE3UCTOPE IOCIE
pa3MbIKaHus Kito4a K B pe3ysibTare pas3psjia KOHIAEHCATOPA.
[TorepsiMu Ha U3Ty4YeHUE TPEHEOPEYb.

28. barapest U3 4eThIpEX KOHAEHCATOPOB EeKTpoEMKOCThIO C1 = 2C,

G 2
C2=C, C3=4C u C4 = 2C noaxiatoyeHa K ICTOUHUKY MOCTOSIHHOTO —I |—<—"—
toka ¢ DJIC E v BHYTPEHHUM COIPOTHUBJICHHEM 7 (CM. PUCYHOK).

Onpenenure sHepruto Kouaencatopa Ci ._I IC_‘_"_

Er

29. JIBa miI0CKUX KOHJIEHCATOpa, eMKOCThI0 C KaXKAblid, COEAUHUIIN NapauiesibHO. B onuH 13
HUX BCTaBWJIH JUAJICKTPUUYECKYIO TUIACTUHY C MPOHHUIIAEMOCTBIOE, 3aMOHUBIIYIO BECh 00BEM
KoHZeHcaTopa. Kakoit eMKOCTH 1 Kak HE0OX0IUMO MOJAKIIOUYUTh TPETUN KOHAEHCATOpP, YTOObI
€MKOCTb CUCTEMBI cTasia paBHoi 3C?

30. HaiiTi eMKOCTh CHCTEMBI KOHICHCATOPOB, M300paKEHHOM Ha PUCYHKE.

XIA
== AR

e
C1 c2 H

31. Omnpenenuth eMKocTh Cx O€CKOHEUHO JJIMHHOW CHCTEMBl OJIMHAKOBBIX KOHJACHCATOPOB,
eMKOCTbI0 C KaXK/IbIi, COEIUHEHHBIX JIPYT C APYTOM, KaK TOKa3aHO Ha PUCYHKE.

A




32. K BO3aymiHOMY KOHJIEHcATOpy, HampsbkeHue Ha kotopom Up = 210 B, mpucoeaununm
napajuieJIbHO TaKOM e He3apsKEHHBIM KOHJIEHCATOP, HO ¢ IMAJIEKTPUKOM U3 cTekia. Kakosa
IURJIEKTPUYECKasi IPOHUIIAEMOCTh CTEKJIa, €CJIM HalpshKeHUE Ha 3akKUMax OaTapeu cTano
U=30 B?

33. barapes ranpBannyeckux 31aeMeHTOB ¢ DJIC 15 B u BHyTpeHHUM conpoTuBieHueM S OM
3aMKHYyTa IPOBOJHUKOM, HMetouiM corpoTtusienue 10 Om. K 3axxumam 6atapen noaKItoueH
KOHJIEHCATOp eMKOCThIO 1 MK(. Onpenenure 3apsa KOHACHCATOPA.

34. B cxeMe Ha pUCYHKE CONMPOTUBIICHUE PE3UCTOPA U MOJHOE COMPOTUBIEHUE PEOCTAaTa PABHbBI
R, DJIC 6arapetiku paBHa E, e€ BHyTpennee conmporuBieHue HuUToxHO (1=0). Kak Bemyt cebs
(YBEJIMUMBAIOTCS, YMEHBILAIOTCS, OCTAIOTCS MOCTOSIHHBIMU) MOKA3aHUs UI€AJIbHOTO BOJIbTMETPA
MpY TIEPEMEILICHUHN JBMWYKKA PEeOCTaTa U3 KpalHEro BEPXHEro B KpalHee HM)KHEE MOJIOKEHHE?
OTBeT nosiCHUTE, yKa3aB, KaKue

(buznyecKkre 3aKOHOMEPHOCTH BBl MCTIOIB30BaIH [Tt OOBSICHEHUSI.

35. ConpoTuBneHHs BCEX PE3UCTOPOB B IIEIH, CXeMa KOTOPOH M300pakeHa Ha PHC., OAMHAKOBBI
u paBHbl R = 15 Om. Haiinute conpoTuBienne nenu Mexay Toukamu A u B mocie Toro, kak 0Lt
yAaJI€H MPOBOJAHUK, coenuHsBIINN Touku O u O,

36. BonpTammepHble XapakTepucTUku ra3oBbix jammn JI1, JI2 u JI3 npu noctaTtoyHo OOIbLIMX
TOKaxX XOpOIIO OMUCHIBAIOTCS KBaapaTUIHbIMU 3aBUcUMOCTAMHU Ul = al2, U2 =3al2, U3 = 6al2,
I7le 0. — HEKOTOpasi U3BECTHAsI pa3MepHas KoHcTaHTa. Jlamnibl JI2 u JI3 coennuunm napamiensHo,
a mammy JI1— mocnenoBaTenbHO ¢ HUMU (CM. puc.). OnpenenuTe 3aBUCUMOCTb HANPSHKEHUS OT
CWJIbl TOKa, TEKYLIEro 4epe3 TaKOil ydyacTOK LENHu, €CIM TOKH 4Yepe3 JaMIbl TaKOBbI, 4TO
BBIITOJIHSIIOTCA BBILIEYKA3aHHBIE KBAJAPATUYHbIE 3aBUCUMOCTH.

37. Ha pucyHke mpencTaBi€H y4acTOK 3JIEKTpUYECKOW menu. KakoBOo OTHOIIEHHE KOJUYECTB
ternoTeIQ1/Q2, BeigenuBmuxcst Ha peauctopax R2 u R3 3a onHo u 10 ke Bpemsi? Okpyriure 10
JECSITHIX.

38. YyacTok 1emnu, cxema KOTOpOTO M300pa)keHa Ha PHCYHKE, COCTOMT W3 TPEX PE3UCTOPOB.
Conporusnenue pesucropa R1 paBHo 7 OM, conpotuBienue pesuctopa R2, B 2 pasa meHblle
conpotuBieHus pe3uctopa R1, a conporusnenue pesucropa R3 B 2 pa3a MeHblIlle CONPOTUBICHUS
R2. Yemy paBHO 00111€€ CONPOTHUBIICHHE ITOT0 Y4acTKa Ienu?

39. DnekTpudeckas 1enb COCTOUT U3 ABYX OJMHAKOBBIX BOJBTMETPOB U JIBYX amMIepMeTpoB. Mx
nokazanuss Ul = 10 B, U2 = 10,5 B, I1 = 50 MA, 12 = 70 MA cootBeTcTBeHHO. Ormpeaenure
conpotusienue pesucropa R. (IToxyuure mist R oburyro anredpandeckyro hopmyiy.)

40. MmeroTca MCTOYHMK TOKa HampspkeHueM 6 B, peoctar compotuBiennem 30 OM u nBe
JaMIOYKH, Ha KOTOphIX Hamucano: 3,5 B, 0,35 A u 2,5 B, 0,5 A. Kak cobpaTh 1emnb, 4TOOBI
JaMIOYKK paboTaau B HOPMAJILHOM pexume?

41. DnexTpoaBHraTesb MoJILEMHOr0 KpaHa padoraer nmoj HampspkeHueM 380 B, mpu sTom cua
ToKa B ero oomoTke paBHa 20 A Kakos KII]] ycranoBku, ecinu rpy3 Maccoi 1 T KpaH MOAHUMAET
Ha BeIcoTy 19 M 3a 50 c?

40. Tpomneitdyc maccoit 11 T IBMKETCS paBHOMEPHO €O CKOPOCThIo 36 kM/4. HaiiTu crimy Toka
B oOMoOTke nBurarens, eciu Hampspbkenue paBHo 550 B u KIIZ 80%. Kosdduument
CONPOTHUBJICHUS ABMKEHMIO paBeH 0,02.

41. DNeKTpOKUIATWIBHUK CO cnupainbio conporusieHueM K =160 Om nomectuinu B cocyn,
conepxauuii Bogy maccoit 0,5 kr nipu 20°C, 1 BKIIOUMIM B ceTh HanpsbkenueM 220 B. Kakas
Macca BoAnl BEIKUIIHUT 3a 20 muH, ecnu KIIJ[ kumstunpanka 80%?

42. [Ipy KOpOTKOM 3aMbIKAHMH BBIBOJOB T'aJIbBAHMYECKOTO 3JIEMEHTA CWJIa TOKA B LIENHU



paBHa 2 A. [Ipu moAKIIOYEHUH K BBIBOJAAM raJIbBAHUYECKOTO AJIEMEHTA AJIEKTPUUYECKOM JIaMITbI
ANEKTPUYECKUM compoTuBiaeHreM 3 Om cuiia Toka B 1ienu pasHa 0,5 A. Ilo pe3ynbraraM 3THX
SKCIIEPUMEHTOB ONPEACIINTE BHYTPEHHEE CONPOTUBIIEHUE TAIbBAHUYECKOTO JIEMEHTA.
11 kiacc
1. Kosona aBTOMOOMIIEH ABMXKETCS MO MIOcce CO CKOpocThio 90 km/4. [[mmHa [/ Kaxmoro
aBToMOOMIIA paBHa 10 M. Ha peGpuctom ydacTke mocce aBTOMOOMIIH ABHXKYTCS CO CKOPOCTBIO
15 km/4. Kakum 10omkeH ObITh MUHUMAJIBHBINH HHTEPBAT AX MEX1y aBTOMOOMIISIMHU, YTOOBI OHU
HE CTAJIKMBAIMCH TIPU BBE3/Ie HA peOPUCTHIN yuacTok mocce? OTBET NpeCTaBbTe B €AMHUIAX
CH.
2. ABTOoMOOMIIH 32 BpeMs t HaOpail CKopocTh V U cpa3y cTall TOpMO3uTh. HaliTi npoiineHHbIiH
710 OCTAaHOBKH IyTb, €CJIH IIPH TOPMOKEHUH YCKOPEHUE BABOE OOJIbIIIE, YEM NP pa3roHe?
3. bpomieHHOe Teno MpoOJEeTesI0 MUMO TOYKH A BBEpPX, a 4epe3 Bpems t| MUMO HEe BHU3.
Hackonbko BbIle TOUkM A HaxoAuTCs To4Ka B, ecnu BpeMs mposjeTa MUMO HEE U BHU3 PAHO
t2. YckopeHue cBoOOAHOTO MaJICHUS g.
4. YacTuiia HayMHAET ABWKCHUE M3 Hayajga KOOPIWHAT.
I'paduk 3aBUCHUMOCTH CKOPOCTH OT BPEMEHH MPHUBEJICH Ha
pucynke. Haiigute Bpems, uepe3 KOTOpPOE YacTUa v
BEpHETCA B Ha4ajI0 KOOpPAUHAT.

e

5. Baron, maccoit 30T, IBHXKYIIHIACS CO CKOPOCTHIO 1,5M/C IO TOPU30HTATIBHOM TOBEPXHOCTH,
ABTOMATHMYECKH Ha XOJy CUEIUIAETCS C HEMOABMXKHBIM BaroHoM Mmacco 201. C kakoi
CKOPOCTBIO ABUKETCS CLenKa?
6. B pesynbrare B3pbIBa KaMEHb pa3pbIBaeTCs Ha TPU 4acTu. J[Ba KycKa JETST MO HPSIMbIM
YIJIOM JPYT K APYTY: KYCOK Maccoil 1Kr co ckopocThio 12M/c, KyCOK Maccoi 2 KI' CO CKOPOCTBIO
8 m/c. Tperuii kycok otieraer co ckopocthio 40 m/c. KakoBa ero Macca m B KakoM
HaIpaBJICHUU OH JIETUT?
7. C nogxu maccoit 150 Kr, IBMKYIIEHCS] CO CKOPOCTBIO 2 M/C, TIPBITAeT MaTbYuK Maccoit 50
KT, IBUTAsICh B TOPU30HTAILHOM HampaBiieHnH. Kakoil cTaHeT CKOpOCTh JIOAKHU MOCIIE MPbIKKA
MaJIbYMKa, €CJIM OH MPBITHET ¢ KOPMBI CO CKOPOCTHIO 4 M/C?
8. B arrtpakuuone uenoBek maccoil 60 KI' ABMKETCS Ha TENEXKKE MO pelbcaM U COBEPILIAET
«MEPTBYIO METIIIO» B BEPTUKAIBLHOW TUIOCKOCTH MO KPYrOBOW TPACKTOPHH PAaTAYCOM 25 M.
KakoBa cuna pnaBneHusi 4elnoBeKa Ha CHUJICHHUE TEJEKKH IPU CKOPOCTH MPOXOXKICHUS
HKkHeH Touku 10 M/c? YckopeHue cBoOOIHOTO MaeHns IPUHATH paBHEIM 10 M/c?.
9. Baronmerka maccoit M = 900 r cBs3aHa HEBECOMOU U
HEpACTSHKUMOM HUTBIO C Tpy3oM maccod m. Eciam BaroHerky
TOJIKHYTh BJIEBO, TO OHA OyJleT ABUraThcs ¢ yckopeHueM 2 m/c2,
€CJIM TOJKHYTh BIPaBO, TO €€ CKOpPOCTb OYIEeT MOCTOSIHHOM. m
Haittu maccy rpysa m.
10. TeHHUCHBII MsT4 OPOCAIOT MO/ YTIIOM & K TOPU30HTY C HAYAJIbHOM CKOPOCTBIO Vo B CTOPOHY
WJICAJIbHO TJIAJIKOM CTEHBI, paccTosiHue 10 koTopod L. Ha xakom paccrosHuu OT MecTa
Opocanus ynanét May?
11. Ha peryare maccoid 3m BHUCAT JB€ JbAUMHKH (CM. pHC.). Todka OMOPHI ETUT phlYar B
cooTHomieHnH 1:2. K kopoTkoMy miiedy pblyara noJBelIeHa JbAMHKA Maccoi 4m

M

1. Kakyto Maccy A0KHA UMETh JIBAWHKA, MTOABEIIEHHAs K JJIMHHOMY IIJIedy, 4YTOObI cucTemMa
Haxoauiach B paBHOBecuH? 2. JIbIUMHKKM OJHOBPEMEHHO HAadalld HarpeBaTh. Bo CKoOJIbKO pa3
JOJI2KHBbI OTJIHMYAaThbCd MOIIHOCTH IIOABOJMMOIO K JIBAMHKaM TCIlIa, ‘-ITO6I>I paBHOBECUC

COXpaHI/IHOCB? .HBI[I/IHKI/I HaxXOIATCA IMPU TCMIICPATYPC IJIaBJICHUA.
3m

t = T x
IL] dm S miﬁ

12. Ha 3emite nexxut OpeBHO, TOpLBI OpeBHA UMEIOT pa3Hble quaMmeTpbl. O0bem OpeBHa = 0,2



M3, cpeHsis mIoTHOcTh 450 kr/m®. UTo6bI OAHATE OUH Kpaii 6peBHa HeoOxonuma cuta Fi =
350 H. Haiitu cuny F2, KoTOpyto HEOOXOIUMO TTPHIIOKHUTh, YTOOBI IPUTIOAHITH BTOPOH Kpai.
13. Jlns mopnepxkaHusi B IoM€ MOCTOSIHHOW TemnepaTypbl T = +20 °C B meuyky Bc€ Bpems
MOJKJIabIBaIOT ipoBa. [Ipu moxonoganuu Temneparypa Bo3ayxa Ha ylule HOHWKaeTcs Ha At
= 15 °C, u ans nmoaaepkaHus B JIOME MPEXKHEW TEeMIepaTypbl MPUXOIUTCS IMOAKIAIBIBATH
npoBa B 1,5 paza vaie. Onpenenure TeMnepaTypy Bo3ayxa Ha yaulle Ipu noxoyoganun. Kakas
TEeMIIepaTypa yCTaHOBUJIACH ObI B IOME, €CJIH ObI IpOBa MOAKJIAIBIBAIIN C TIPEKHEH 4aCcTOTOM?
CunTaiiTe, 4TO MOIIHOCTH MEpeNayd TEIUIOThl OT KOMHATHI K YJUIE MPOMOPIHOHAIbHA
Pa3HOCTU UX TEMIEPATYD.
14. Cocyn B dpopme kyOa ¢ pedpom 1 1M Ha 2/3 3amoaHEH Jb0M, UMEIOIIMM Temiiepatypy 0
°C. Tynma ObicTpo monuiau Boxy, uMmeromryto temnepatypy +100 °C, u cocyn okazaics
3aroJIHEHHBIM A0Bepxy. CumTasi, 4TO TETIOOOMEH C OKPYKAIOIICH Cpeloi OTCYTCTBYET U UTO
JIe]] He BCIUIBIBAET, OMPEIEIIUTE, BECH JIH JIEJI PACTAET U HA CKOJIBKO OITYCTUTCSI YPOBEHB BOJIbI
B COCyle K TOMY BPEMEHHM, KOTJa CHUCTeMa HPHUJIET B COCTOSIHHE TEIUIOBOTO PaBHOBECHS.
[InoTHOCTH BOABI U JbAa 1000 kr/M> 1 900 Kr/M> COOTBETCTBEHHO, y/eIbHBIE TETIOEMKOCTH
BOJbI M ibAa 4200 JIx/(kr ¥
°C) u 2100 JIx/(xr % °C) cCOOTBETCTBEHHO, YelbHas TETUIOTA IJIaBIeHUs abaa 335 kJx/Kr.
15. IIpomnecc 1-2 ¢ uaeanbHBIM ra3oM, H300paKEHHBIN HA p—V/-
auarpamme, UMeeT BUJ psiMoid TuHud p( V), COeTMHSIIONICH ABE
touku (1 m 2), nexamue Ha ogHON M30Tepme. Bo ckombko paz 1,
MakcHUMajbHas Temneparypa 7, B 3TOM IMpOILEecCe MPEBBIIIACT
temnepatypy To Ha wuzorepme? Ilapamerpsr Touek 1 u 2
(maBneHUs M 00BbEMBI) IPUBEACHBI HA PUCYHKE, 1 = 3. ot

0 IV aV I

16 OnuH MOJIb OHOATOMHOI'O HAEAIBHOIO Ia3a NEPEBOAAT U3 COCTOSIHMS 1 B cocrosiHME 2
TaKkuM 00pa3oM, YTO B XOJI€ Ipoliecca IaBJIeHHE ra3a BO3pacTaeT IpsAMO NPONOPLUOHAIBHO €ro
00bEéMy. B pesynbraTe IIIOTHOCTH ra3a yMeHbIIaeTcss B oo = 2 pasza. ['a3 B xone mporecca
noay4daet koinudectBo TermtoTel Q = 20 x/[x. KakoBa TemnepaTtypa raza B coctossHuu 1?

17. Ilnockoe AM3IEKTpUYECKOE KOJIbLO paguycoM R = 1 M 3apspkeHo 3apaaoMm g = 1 HK,
PaBHOMEPHO pPacHpeAcIEHHBIM 0 NEPUMETPY KOjblid. B HEKOTOpBI MOMEHT U3 KOJbLla
YIAISIOT MaJIeHbKUHM 3apshKeHHBIH Kycouek JummHOM RAQ, rme A¢p = 0,05 pag— yromn, mojg
KOTOPBIM BHJIEH 9TOT KyCOYEK M3 LIEHTPA KOJIbIIA, IPUYEM PACTIPEACICHUE OCTAIBHBIX 3apsi0B
10 KOJIbIy He MeHsieTcsl. Ha CKoJIbKO mocie 3TOro M3MEHUTCS 110 MOJYJII0 HalpsKEHHOCTD
ANEKTPUYECKOTO MOJIsI B IEHTPE KoJbLa?

18. baTtapes U3 yeTbIpEX KOHIEHCATOPOB AEKTPoEMKOCThIO C1 = 2C,

C2=C, C3=4C u C4 = 2C noaxiaouyeHa K ICTOYHUKY MOCTOSIHHOTO —I I—‘—"—
toka ¢ OJIC E u BHYTPEHHUM COIPOTUBIIEHUEM 7 (CM. PUCYHOK). .
4
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19. /IBa miIocKuX KOHAEHCATOpa, eMKOCThI0 C KaXKIblid, COCIMHUIIN MapasuienbHo. B onun u3
HUX BCTaBWJIHM JUDJICKTPUUECKYIO IUIACTHHY C TPOHHUIIAEMOCTHIO €, 3allOJHUBIIYIO BECh
00BeM

KoH7eHcaTopa. Kakol eMKOCTH U KaK HEOOXOAMMO TMOIKIIOYUTh TPETHI KOHJEHCATOP, YTOOBI
€MKOCTh CUCTEMBI cTasia paBHOM 3C?



20. HaiiTi eMKOCTh CUCTEMBI KOHICHCATOPOB, M300paKEHHOM Ha PUCYHKE.
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21. BonpramnepHsle XapakTepUCTUKU ra3oBblx jgammn JI1, JI2 u m

JI3 mpu nocTatodyHO OONBIIMX TOKaX XOPOIIO OMUCHIBAIOTCS . T

kBaapaTuunbMu 3aBucuMoctamu Uy = al?, Uz = 3al?, Us = 6al?, (& §8~,_¢
—~— A / 2

I7ie 0 — HEKOTOpasi U3BECTHAsl pa3MepHas KOHCTaHTa. JlaMiibl
JI2. wm JI3 coemuHunu mapawienbHo, a Jjgamny JI1— -"
mocienoBareabHo ¢ HUMH  (cMm.  puc.).  Omnpenenute B
3aBUCHUMOCTh HAIPSDKEHHUS OT CHJIBI TOKa, TEKYLIEro yepes

TaKOM y4acCTOK LIEMH, €CJIM TOKHU 4Yepe3 JIaMIIbl TaKOBbI, YTO

BBITIOJTHSIOTCS BBILLIEYKa3aHHbIE KBAIPATUYHbIE 3aBUCIMOCTH.

22. Ha pucyHke npeacTaBieH y4acTOK 3JIEKTPUUECKOM LEemnu. Ri=40u R;=20m
KakoBo oTHomIeHHE KOTHMYeCTB TeroThIQ1/Q2, BBIICTUBIIIMXCS l_{

Ha pe3uctopax Ro u Rz 3a onHO 1 TO e BpeMa? Okpyriure 10

JIECSTHIX.
-

R:=30M Re=9d0nm

[
!

23. Yyactok menu, cxeMa KOTOpOoro n3o0pakeHa Ha PUCYHKE,
COCTOMUT U3 TpEX pe3ucTopoB. CONpPOTUBIIEHUE pe3nucTopa Ri
paBHO 7 OM, CONPOTHUBIIEHUE pe3ucTtopa Rz, B 2 pa3a MEHbIIIE R | R, R;
COIIPOTHUBIIEHUS PE3UCTOpa R1, a CONPOTUBIIEHHE pe3nucTopa R3
B 2 pasza MeHblIe compoTuBieHus Rz. Uemy paBHO oOiiee
COIIPOTHBIIEHHUE 3TOTO y4yacTKa Lenu?

24. DnexkTpuyeckas UENb COCTOUT U3 JBYX OJMHAKOBBIX R 5, I
BOJIGTMETPOB U ABYX amrepMmeTpoB. Mx mokazanns U; = 10 B, e——___] @ Ag
U, = 10,5 B, I = 50 MA, I = 70 MA COOTBETCTBEHHO. N

Vi
Omnpenenute conporupieHue pesucropa R. (IMomyuurte mms R e
o01ryro anredpandeckyro Gopmyiy.) @

25. Ilo npsAMosuHEHHOMY MTPOBOAHUKY JIMHON 1 M Teuér Tok . Hailtm BenmnunHy BeKTOpa
MarHMTHOM MHAYKIMU B Ha paccTosHNMM 1 CM. OT €ro cepeuHbl.

26. Camoni€r, ¢ pa3MaxoM KpbUIbEB L, JETUT HA OJHOW W TOM k€ BBICOTE CO CKOPOCTHIO V,
BeprukanbHas cocTaBisiolias BEKTOpa MarHMTHOM MHIyKUMM paBHa B. Haiitu pasHocTth
MMOTEHIMAJIOB MEX /1y KOHIIAMH KPBLIbEB.

27. I1nockocTh MPOBOJOYHON PaMKH IUIOIMIA/IBIO S, PACIOI0KEHA MEPIIEHIUKYISIPHO BEKTOPY
MAarHUTHOM HHAYKIMW, BEJIWYMHA KOTOpOoro paBHa B. HaiiTu BenuyuHy 3JIE€KTPUYECKOTO
3aps/a, IpOIIE/IIIero uepes ceueHne paMKy IIpH eé moBopote Ha yron 90°.

28.Mexny JnAByMs TOYEUHBIMH 3apsDKEHHBIMM TelaMHM CHJla  3JIEKTPOCTATHYECKOTO
B3auMozeiicTBus paBHa 12 MH. Ecnu 3apsn onHoro Tena yBenuuuTh B 3 pasa, a 3apsii Ipyroro
TeJa YMEHBIIUTH B 4 pa3a U pacCTOSHUE MEXy TeIaMH YMEHBIIUTH B 2 pasa, TO KakoBa OyzeT
cujia B3aUMOJICHCTBUS MEX]Y T€JIaMH.

29. Ha pucynke npuBeA¢H rpaduk 3aBUCUMOCTH TOK a OoT BpemeHu. Onpenenuts DJ[C
MHAYKIIMY B HHTEpBasie BpeMeHu oT 15 1o 20 c.

30. IIpssMosiMHENHHBIN TPOBOAHUK AMUHOU 0.5 M, 10 KOTOPOMY TE€UET TOK 6 A, HAXOAUTCS B
OJHOPOJTHOM MAarHUTHOM Tosie. Moynbs BekTopa MarHuTHOM UHAYKIMHU 0.2 T, mpoBOIHUK
pacnonoskeH nof yriiom 30 rpaa. k B. Kakosa cuna, neiicTByromas Ha NpOBOJIHUK?

31. HanpaBnenue ckopoCTH IPOTOHA P, BJIETEBIIETO B 3a30p MEX/Y MOJI0CAMU MarHuTa,



nepneHANKYISpHO BekTopy B (cMm. puc.). Kyma nanpasnena JleiictByromas cumna Jlopenma?

32. OTpuniaTenbHbIN 3aps]l HAXOAUTCS B MOJIE ABYX HEMOJABMKHBIX 3apsI0B MOJIOKUTEIBHOTO U
OTpHULIATENbHOTO (cM. puc.). Kya HanpaBieHO OTHOCUTENbHO PUCYHKA YCKOPEHUE

3apsina’?

33. KakoBa pa6ota cunbl Jlopenua B 1 H, neiicTByromeit Ha 31€KTpOH, IBUTAIOLIHICS 1O JyTe
mnaoin 1 m?

34. JIBa METAJIIIMYECKUX CTEPAKHS PACIOJIOKEHbBI BEPTUKAIBHO U 3aMKHYTBI BBEPXY
poBOAHUKOM. [1o 3TUM cTepkHsIM 0e3 TpeHHs U HapYIIeHUs] KOHTAKTa CKOJIb3UT IMepeMbIUKa
nnuHoi 0,5 cMm u Maccoit 1 r. Bes cuctema HaXOAUTCS B OJHOPOIHOM MarHUTHOM TI0JI€ C
uaaykiuen 0,01 T, nepneHANKYISIpHON TIIOCKOCTH paMKH. Y CTAHOBHUBIIIASCS CKOPOCTH 1 M/c.
Haiitu conpoTuBiieHHE IEPEMBIYKHU.

35. B xonebaTtensHOM KOHTYpE 3aBUCHUMOCTH CHJIBI TOKA OT BPEMEHH OMHICHIBAETCSl yPAaBHEHHUEM 1
= 0,06sin106 mt. OnpeaenuTh YacTOTY IEKTPOMATHUTHBIX KOJeOaHU U MHIYKTUBHOCTh
KaTyIIKH, €CJTM MaKCUMaJIbHas HEprust MarHuTHoro nojs 1,810 — 4 JTx.

36. Hanpsixenne Ha 0OKJIaIkax KOHIEHCATOpa B KOJIeOaTeIbHOM KOHTYPE U3MEHSETCS 110
3akoHy U = 50cos104xnt. EMkocTh koHaencaropa 0,9 Mk®. HaliTu ”HAYKTUBHOCTh KOHTYpa U
3aKOH U3MEHEHHMSI CO BPEMEHEM CHJIbI TOKA B LIEIIH.

37. 3apsan Ha oOKIaIKax KOHICHCATOpa KOJIeOaTeTLHOTO KOHTYpa U3MEHSIETCS 10 3aKOHY =
3¢10 — 7 cos800nt. UunykTuBHOCTH KOHTYpa 2 ['H. [Ipenebperast ak THBHBIM COMPOTHBIICHUEM,
HaWTH MEKTPOEMKOCTh KOHAEHCATOPAa U MAKCUMAaJIbHbIE 3HAUECHUS SJHEPTUU IIEKTPUUECKOTO
10JIs1 KOHAEHCATOpa U MarHUTHOTO T0JISI KaTYIIKH UHAYKTUBHOCTH.

38. Hampskenue Ha oOkJaaKax KOHIEHCATopa B KojeOaTeIbHOM KOHTYPE MEHSETCS MO 3aKOHY U
= 100cos104nt. DnexrpoemkocTs koHaeHcaTopa 0,9 Mk®D (puc. 49). HaliTh MHIYKTUBHOCTb
KOHTYpPa U MaKCUMaJIbHOE 3HAYEHUE YHEPTUHA MATHUTHOTO MOJISI KATYIIKH.

39. B kosebaTreTbHOM KOHTYPE MHIYKTHBHOCTH KaTymku L = .
2,5 mI'H, a emxocTH KoHAeHCATOPOB C1 = 2,0 MKD, C2=3,0 Mx®.
Kongencarops! 3apsaunu ao Hanpsbkenus U = 180 B u
3amMKkHyIH Ki1to4 K (puc. 5). Onpenenute nepuoa T coOCTBEeHHBIX ) —— —G
KoJIeOaHUH M aMIUTUTYIHOE 3HAYeHUE
cuibl TokKa lo 4epe3 KaTymiky. AKTUBHOE COINPOTUBIICHUE L
KOHTYpa IpeHeOpeKUMO MaJIo.
40. KonebGaTenbHblii KOHTYpP COCTOMT M3 KATYIIKM MHIYKTHBHOCTBIO L = 6 ¢ 107 I'm u
KoHAeHcatopa eMKocThio C = 15 mMk®. MakcumanbHasg pa3HOCTh MOTEHIMAJIOB Ha
xougencarope Um = 200 B. Uemy paBHa cuia ToKa i B KOHTYpE, KOrla pa3HOCTb OTEHIMAJIOB

Ha KOHJICHCATOPE yMeHbIIMIack B n = 2 paza? [lotepsimu sHepruu npeHeOpeys.

41. KonneHcaTop M KaTylIKa MHAYKTUBHOCTH IMOCJIEIOBATENbHO MOAKIIOYEHbI K UICTOYHHUKY
MepeMEeHHOTo HampshkeHus. Yactory kosnebanuit yBemmumBaroT oT 50 I'm mo 80 I'm. Kak
W3MEHUTCS 3HAUCHUE aMIUTUTYAHOTO ToKa? Pe3onaHcHas yacTora kojiebanuii paua 70 '
42. TpanchopmaTop nonmwxaer Hanpspkenue ot 660 B 1o 110 B. Bo Bropuunoii oomotke 180
BUTKOB. CKOJIbKO BUTKOB COJICP)KUTCS B €ro nepBudIHOM 00MoTke? Onpenenute Kod3GHUImeHTt
TpaHchopmanuu.

43. KonebaTenbHBIM KOHTYP COCTOMT M3 KOHJEHCATOpa €MKOCThI0 1,2 HD W KaTylmIKH
MHAYKTUBHOCTBIO SMKI'H 1 conporusienueM 0,5 OM. Kakyro MOITHOCTb TOJKEH MOTPEOISITh
KOHTYp, YTOOBI B HEM MOJACPKHUBAINCH HE3aTyXarollhue TapMOHHUYECKHE KoJieOaHUs C
HanpspKeHueM Ha KoHjeHcatope 10 B?

44. KakoBa JJIMHA BOJIHBI 3J€KTPOMarHUTHOTO H3JIy4EHHUs KOJIeOaTEeIbHOTO KOHTYpa, €CIU
KOHZEHCATOp HMeeT eMKOcTh 2 nd, CKOpoCTh H3MEHEHMs CHJIbl TOKAa B KaTyIIKe
MHIYKTUBHOCTH paBHa 4 A/c, a Bozuukatomas J/1C unaykuuu cocrasisier 0,04 B.

45. T'py3 maccoit 0,4 kr, MoABEHmIEHHBIN Ha TpYXUHE XecTKocTh.l0 40 H/m, coBeprmaer
TapMOHHMYECKHE He3aTyXarolue Koiedanus. B HayanbHBIII MOMEHT BPEMEHHU T'PYy3 HAXOJUTCS




Ha pacCTOSHUU 2 CM OT TOJIOKEHUs paBHOBecus o oOmamaer ’Hepruen 0,5 J[x. Hammcath
ypaBHEHHE TapMOHUYECKUX KOJIEOaHMIA Ipy3a U 3aKOH W3MEHEHHUS BO3BPAIAIOIICH CHIIBI OT
BpeMeHu. Haiitu HamOosblliee 3HaueHWE BO3BpalaloONIeld CUIbl M ee 3HaueHue depes 0,2
nepuoja.
46. [Ipn Manbix kojneOaHUAX BOJIU3U TOJOKEHHUS PAaBHOBECHS MaTEMaTHYECKOIO0 MasTHHKA
amuHOU 1 =1 M MOZyINb CHUJIBI HATSDKEHUS! HUTH, Ha KOTOPOM MOBeIIeH Ipy3uK Maccoi m = 100
r, MeHsiercs B nipenenax ot T no T+AT, rne AT = 15 MH u AT <<T. Haitgute ammutyny A
KosiebaHui 3TOro MasiTHUKa. TpeHue He yuurtbiBaiite. [Ipu pemenun 3agauu yuTure, 4to A
MaJIbIX YTJIOB OCTPaBEIIUBO MPUOIMKEHHOE PAaBEHCTBO sina~o. Craemaite cxeMaTHYeCKHuid
PUCYHOK C YKa3aHHUEM CHJI, ACHCTBYIOUIUX HA TPY3HUK.
47. HaliTi mojoxeHHe H300paKeHUs O0BEKTa, PACIOJIOKEHHOTO Ha PACCTOSHUU 4 CM OT
nepeAHeil MOBEPXHOCTH IJIOCKONApaJIEIbHOM CTEKJISHHOW TIJIACTUHKUA TOJIIUMHON 1 cMm,
nocepeOpeHHOM ¢ 3aJHel CTOPOHBI, CUUTAs, YTO MOKA3aTelb MPEJIOMICHHS IJIACTUHKU paBeH
1,5. N3o0paskeHne paccMaTpuBaeTCs MEPICHINKYIISIPHO K TOBEPXHOCTH TNIACTUHKU
48. [TocTpouTh JanbHEUIINI X0 JIyda B IPU3ME, €CJIH YOl
nagenus 70°, a mokasarens npenomieHus 1,6

49. Yenosek, crosmmii Ha Oepery BOJIOEMa, BHAWT B TJAJKONM TOBEPXHOCTH BOJIBI
n300pa’keHHE COJHIIA, BBICOTa KOTOPOTrO HaJ TOPU30HTOM coctaBisier 25°. IlpuceB Ha
CKaMEWKy, OH 00paTh BHUMaHHE Ha TO, YTO M300pa)KEHUE COJIHIIA B BOJIC MPHUOJIM3HIOCH K
HeMmy Ha 240 cM. HaiiTu BbICOTY CKaMEHKH, €CJIM POCT uesoBeka paBeH 160 cm

50. JIyu cBera magaer moj yriioMm 45° Ha IUIOCKONApAUIENbHYIO CTEKJISIHHYIO TUIACTHUHKY.
Hauepturs X0x J1ydeil: OTpaKeHHBIX, IIPEJIOMIICHHBIX U BBIXOAAIIMX W3 IUIACTUHKU. Halitn
YTOJ1, O]l KAKUM BBIXOJUT Jy4 U3 IJIJACTUHKH, U €r0 CMEIIEHHE, €CIIU TOJIIMHA IUIacTUHKH 10
cM (n = 1,5).

51. HaiiTu 9mciio n300pakeHUid n TOYEYHOTO UCTOYHHKA CBETA, MOJYUYCHHBIX B ABYX ITJIOCKUX
3epkaiax, oopasyrommx Apyr ¢ apyrom yroua 60°. [TocTpouTs Bce n300paskeHusl, €CIIM UCTOUYHUK
HaXOJUTCS Ha OMCCEKTpHUCE yIia.

52. Ilpeamer BbicoTOM 20 cM pacronokeH NepueHANKYISIPHO TJIaBHOM ONTHYECKON OCcH
pacceuBaroreit InH3bI ¢ PokycHBIM paccTossareM 40 cMm. PaccTostHue ot ipeameTa 10 JauH3bI 10
cM. OxapakTepusyiTe n3o0paxkeHue npeaMeTa B muH3e. Haiinure paccTostHre OT JIMH3HI 10
M300pakeHHS TIPEIMETA U BHICOTY M300paKeHHUSI.

53. CBeT OT NPOEKIIMOHHOTO (oHAPs, PO Yepe3 CHHEe CTEKIIO, MaJajl Ha KapTOH C ABYMS
MaJIEHbKMMH OTBEPCTHUSIMH U J1aJiee HAIPaBJIsUICS Ha 3KpaH. PaccTosHne Mexy
UHTEpEPEHIIMOHHBIMU T0JIOCaMH Ha KpaHe 0,8 MM; pacCTOsSHHE MEXy OTBEPCTUAMU | MM;
paccTostHue OT OTBEPCTUH 110 PKpaHa 1,7 M. Haiiti 1yinHy CBETOBOI BOJIHBI.

54. B ycranoBke FOHra paccrosiHue MeX1y WENsIMH 1,5 MM, a 9KpaH pacioyioKeH Ha
paccrosiHuu 2 M oT meneid. OnpenenuTh paccTosTHIE MEXAY UHTEP(PEPEHIIMOHHBIMU MTOJI0CAMHU
Ha 3KpaHe, €CJIU AJIMHA MOHOXPOMAaTHYECKOro cBeTa 670 HM.

55. JIBa KOTE€pEHTHBIX HICTOYHHKA UCITYCKAIOT MOHOXPOMAaTHYECKH I CBET C IJIMHOU BOJIHBI 0,6
MKM. OnpeiennTh, Ha KaKOM pacCTOSIHUM OT TOYKH, PACIIOJI0KEHHOM Ha DKpaHe Ha PAaBHOM
PacCTOSIHUU OT UCTOYHUKOB, Oy/IeT NEPBBI MAaKCUMYM OCBEIIEHHOCTH. DKpaH yAajeH OT
MCTOYHHUKOB Ha 3 M, pacCTOsSIHUE MEXy ncTouHuKaMHu 0,5 mm.

56. OnpenenuTh YUCiIo MTPUXOB Ha 1 cM TudpaKkIIMOHHON PEIIETKH, €CIIA MPU HOPMAJTLHOM
NaJicHUH CcBeTa ¢ IMHOW BosIHbI 600 HM penieTka 1aeT NepBblil MAKCUMYM Ha paccTOsTHUM 3,3
CM OT LIEHTpaJIbHOTO. PaccTosgHue oT pemerku 10 3kpana 110 cm.

57. Audpaxuonnas pemerka coaepxuT 500 mtpuxoB Ha 1 MM. MakcUMyM Kakoro
HauOOJIBIIEro MOPAIKA JaeT Ta pelieTKa Mpu NepreHINKYIIPHOM NaJeHUN Ha Hee
MOHOXPOMAaTHYECKOI'0 CBETA C JJINHOM BOJHBI 520 HM?

58. Pabora BbIX0/1a 3JIEKTPOHA U3 ITMHKA paBHA 3,74 »B. Onpeaenure KpacHyo rpaHUIly



doro3ddexra ansa nuHka. Kakyro cKOpocTh MosIyyaT 3JI€KTPOHBI, BEIPBAaHHbIE U3 LINHKA MPU
00JIyd4eHUH ero yabTpaduoIeTOBBIM U3TyYeHUEM ¢ AMuHON BoaHBI 200 HM?

59. UcTOYHHUK B MOHOXPOMATHUECKOM ITy4Ke MapajuieTbHbIX JTydel 3a Bpems At =8 *10-4 ¢
u3nydaer N =5 #1014 ¢potonos. JIyun nanatot no HopManu Ha momanky S = 0,7 cM2 u
coszzaarot nasuenue P = 1,5 *10-5I1a. [Ipu atom 40% doTtoHoB oTpakaercs, a 60% mornomaercs.
Onpenenurte JUIMHY BOJIHBI U3ITyUEHUS.

60. JIns HeKoTOpOro MeTailia KpacHO# rpanuiiei potodddexTa IBASETCS CBET C JJIMHOW BOJTHBI
690 aM. OnpenenuTs paboTy BBIX0O/A AJIEKTPOHA U3 ITOT0 METajla i MAaKCUMAIIbHYIO CKOPOCTb,
KOTOPYIO MPUOOPETYT JIEKTPOHBI MO ACHCTBUEM U3ITYUYCHHS C IITUHOM BOJHBI 190 HM.

61. IIpu nepexoze JIEKTPOHOB B aTOME BOAOPOa ¢ 4-ii cTaliMoHapHOM OpOUTHI Ha 2-10
u3iIy4aercst (pOTOH, NAIOIIMN 3€JEHYI0 JIUHHIO B CIIEKTpe Bogopoaa. OnpeaenuTs JUIMHY BOJIHBI
3TOH JIMHHH, €CITU NPH U3Ny4eHuu (HoToHa Tepsercs 2,53 5B sneprum.

Omnpenenuts SHEPrHI0, KOTOPAas BBIAECIAETCS IPH aHHUTWISILIMN 3JIEKTPOHA U TIO3UTPOHA, €CITN
Macca IoKos 3JieKTpoHa paBHa 9,110 — 31 kr.

62. ®OTOKATO, MOKPHITHIM KaJIBIIUEM, OCBEIIAECTCS CBETOM C JUTMHOM BOJHBI A = 300 HM. PaboTa
BBIXO/a JIEKTPOHOB U3 Kanblus paBHA ABbIX = 4,42¢10—-19 J[x. BeuereBimue u3 katona
JIEKTPOHBI MONAAI0T B OTHOPOJHOE MATHUTHOE I10JI€ MEPIEHIUKYIISIPHO JTMHUAM UHAYKIHH
ATOrO MOJIS U ABWXKYTCS 110 OKPY>KHOCTH € MaKCUMaJIbHBIM paanycoM R = 4 mm. Kakos moayns
WHJYKIIMM MarHUTHOTO ToJist B?

63. ®OTOH C JUTMHOM BOJIHBI, COOTBETCTBYIOLICH KpacHO# rpanuiie Gporosddekra, BHIOUBACT
UIEKTPOH U3 METAIINYECKOM IIIACTUHKY (KAaTO/1a) COCY/a, U3 KOTOPOro OTKauaH BO3IYX.
DJEKTPOH Pa3TOHSETCS OAHOPOAHBIM ANEKTPHUECKUM I0JIeM HarpsukEHHOCTHIO E = 5% 104 B/m.
J1o Kakoi CKOPOCTH 3JIEKTPOH Pa3TOHUTCS B 3TOM T10JIe, TTpoJieTeB myTh S = 5 *10-4 m?
PenstuBuctckue 3¢ (eKThl HE YUUTHIBATS.

64. CKOJIbKO MPOLIEHTOB SAEP HEKOTOPOTO PAJUOAKTUBHOIO 3JIEMEHTA OCTAHETCS Yepe3 BpeMsl,
paBHOE TpeEM IepuoiaM noiypacnazaa 3toro aeMmenra? (OTBET JaTh B POLICHTAX.)

65. B npocreiiieit Mogenn aroMa BOJIOPO/Ia CUUTAETCS, YTO JICKTPOH JABUIKETCSI BOKPYT
HEOBIKHOTO POTOHA 10 OKPY:KHOCTH pagrycoM 5* 10~ 10 M, KakoBsI B 3T0ii MOfie/ Il CKOPOCTS
JNEKTpOHA M 4YacToTa ero obpamenms? (DiaemenrapHeii 3apsg 1,6¥107° Ki; me=9,1%107!
KT).

66. KakoBa asiekTpudeckasi MOIHOCTb aTOMHOM AJIEKTPOCTAHIIMK, PACXOAYyIOIIeN B CyTkH 220 T
n3oromna ypana — 235 n umeromeit KIIJ{ 25%?

MOoITHOCTE aTOMHOT'O peakTopa MpH UCIOIL30BaHn! 3a cyTku 0,2 Kr m3oToma ypana — 235 coctaBiseT 32
000 xBT. Kakas gacTh 3Hepruw, BBIACISIEMON BCIICACTBHUE NECTICHUS SACp, UCTIOIB3YETCS TOJIC3HO



