Bapuant Ne2022387

KOHTPOJIbHBIX H3MEPUTEJbLHBIX MATEPHAJIOB
1Jis1 mpoBeaeHust B 2022 roay nmpooHOro 3x3aMeHa
no PU3BUKE

HNHCcTpyKUMS M0 BHITOJTHEHUIO Pad0THI
Jliss  BBINOJHEHMs 9K3aMEHAI[MOHHOW paboThl 1o  (U3MKEe OTBOOUTCS 3  daca
55 munyT (235 MunyT). PaboTa COCTOUT M3 IBYX YacTeH, BKIIOYAIOMNX B ceOs 32 3amanusl.
B zamannax 1-4, 8-10, 14, 15, 20, 25 u 26 0TBETOM SABIAETCS LIEJI0€ YHUCIIO WA KOHEUHAs
necaTudHas ApoO0k. OTBET 3alMIIUTE B TIOJIE OTBETA B TEKCTE pabOTHI,
a 3aTeM MEepPEHECHUTE 110 MPUBEAEHHOMY HIDKE 00pasity B Oank orBera Ne 1. EnuHuIist
U3MEpeHUsT PU3NUECKUX BEIIMYMH ITUCATh HE HY)KHO.

Orser: "‘2,5 M/ 3 - 2 ! 5

OtBeroM K 3amanusm 5—7, 11, 12, 16-18, 21, 23 u 24 sBiusgeTcs n0CIEA0BATEILHOCTE
¢ p. OTBET 3aMUIINTE B MOJIE OTBETA B TEKCTE pabOTHI, a 3aTeM NIEPEHECUTE 110 IPUBEIEHHOMY
HIKe 00pasiry 6e3 mpo0eIioB, 3amsaThiX U JPYTUX JOMOJHUTEIBHBIX CUMBOJIOB B OJJaHK OTBETOB
Ne 1.

A|Db

OrtBeT: 4 1 7 LI I

OtBeToM K 3aganuio 13 aBisercda ciioBo. OTBET 3alUIINTE B IIOJIE OTBETA
B TEKCTE paboThI, a 3aT€M NEPEHECUTEe M0 MPUBEIEHHOMY HUXe 00pasily B 61aHK oTBeTOB Ne 1.

omer: _ Bnpaso I3BANPABO

OtBeToM K 3aganusaM 19 u 22 aBirstrores asa duciaa. OTBET 3aIlHIIATE B TIOJI€E OTBETA B
TeKcTe padoThI, a 3aTeM MEePEHeCUTE 0 MPUBEAEHHBIM HIKE 00pas3iiam, He pa3zenss Yucia
npoOesoM, B OiaHK 0TBETOB Ne 1.

Maccosoe
3apsn siapa Z YHCIIO
sapa A

38 94 33894

OTBeT:(1,4 + 0,2 )H 22 ' I/ LIO I/ 2

OtBer Kk 3agaHusIM 27—32 BKIIOYAeT B ce0sl 0ApOOHOE OMMCAHNUE BCETO XOia BBIMOIHEHUS
3agaHus. B Onanke otBeToB Ne 2 yKkaKuTe HOMEp 3a/1aHus
Y 3alMILINATE €ro IOJIHOE PELICHHE.

IIpu BeIUKCIEHUAX pa3pelaeTcs KCIOIb30BaTh HEMPOIPAMMUPYEMBIN KaJIbKYISATOP.

Bcee 6nanxu EI'D 3anonustoTes spkuMu 4€pHbIMU YepHUIaMu. Jlomyckaercs
HCITOJIb30BAaHNE T'eJIEBON MM KAMWJIIIPHOU PYUYKH.

IIpu BBINOJIHEHNHU 3aJaHUM MOYKHO I10JIb30BAThCS] Y4EPHOBUKOM.




3anucu B YepHOBHKE, a TAK:Ke B TEKCTe KOHTPOJIbHbIX H3MEPHUTEJbHbIX MATEpPHaJIOB
He YYMTHIBAKOTCS NPH OLIECHUBAHUM PadOTHI.

bamnel, monyyennele Bamu 3a BbINOJSHEHHBIE 3ajaHusi, cymmupyrorcs. [locrapaiitech
BBITIOJTHUTH KaK MOKHO OOJIbIIIE 3a/1aHu U HaOpaTh HaUOOJbIIEe KOJTHMYECTBO OAJIOB.

[Tocne 3aBepiieHus paboOThI IPOBEPHTE, YTOOBI OTBET HA KAXKI0E 3aJjaHie B OJaHKaX
orBeToB Ne 1 1 No 2 ObLT 3amucaH moJ| MpaBUIILHBIM HOMEPOM.

Kenaem ycnexa!

Hwke npuBeieHbI CIIpaBOYHbIE JaHHBIE, KOTOPhIE MOTYT MOHA100UThCs Bam mpu
BBINOJIHEHUH PaOOTBHI.

JdecaTHYHBIE IPUCTABKHA

rpaBUTAIIMOHHAS] TOCTOSIHHAS
YHUBEpcajbHas ra3oBasi IOCTOSIHHAs
noctostHHas bonplimana
MOCTOSIHHAsE ABOTaIpo

CKOpPOCTbH CBETA B BaKyyMe

MOZYJIb 3aps/ia dJIEKTPOHA
(371eMeHTapHBIN 3JEKTPUUECKUI 3apsia)
noctostHHas [1nanka

K03 (ULMEHT TPONOPLMOHANIBHOCTH B 3akoHe Kysona

Haumeno- | OGo3nauenue | Muoxutens | Haumeno- | OOGo3nadenue | MHOXUTEID

BaHMC BaHHC
TUra r 10° CaHTH C 10
Mera M 10° MUJLUIA M 10°°
KHJIO K 10° MHUKpPO MK 10°
T'eKTO r 10 HaHO H 10°°
Jeu I 107t [TUKO i 10712

Koncmanmeul

YHCIIO T n =314

YCKOpPEHHE CBOOOHOTO Ma/IeHUs Ha 3emiie g =10 m/c?

G =6,7-10 " H-m*/kr*
R = 8,31 JIx/(moinb-K)
k =1,38-10° /K
N, = 6-10% mons *

c=3-10% m/c

k= L. 9-10° H-M¥/Kn?
47[80

e=16-10"PKn

h=6,6-10"* k¢

Coomnowenue medxcoy pasnudyHoIMu eOUHUUAMU

Temnepatypa

aTOMHasl €JIMHUIIA MaCChI

1 aToMHas e JMHMIIA MaCChl SKBUBAJICHTHA
1 3JIEKTpOHBOJBT

1 actpoHOMUYeCKas €IUHUIIA

1 cBETOBOM IO

1 mapcex

0K=-273°C
laem =1,66-10" kr

931,5 M»B

15B=1,6:10" Jix
1 a.e. ~ 150 000 000 xm
1 cB. rOI ~ 9,46-1015 M
1 mx ~3,26 cB. roza

Macca wacmuuy
AIIEKTPOHA

[IPOTOHA
HEUTpPOHA

9,110 kr~55.10 *a.e.m.
1,673-10 %" kr ~ 1,007 a.e.m.
1,675-10 % kr ~ 1,008 a.e.m.




AcmponomuuecKkue 6eudUHbl

CpeIHUN painyc 3eMiIn Rg =6370 kM
panuyc CoinHiia R, = 6,96-108 M
temnepaTtypa nopepxnoctu CorHIa T =6000 K
Inomnocme IIOICOJIHEYHOTO Macia 900 kr/™m°
BOJIBI 1000 xr/m® ATIOMUHUSA 2700 kr/m°
npesecuHsl (coca) 400 kr/m° xKeresa 7800 xr/m°
KEpPOCHHA 800 xr/m’ pPTYTH 13 600 xr/m°

Yoenvnan mennoémxocme
BOJIbI 4,2:10° Jx/(xr-K)
nbJa 2,1-10% JIx/(kr-K)
xKeesa 460 JTx/(xr-K)
CBHHIIA 130  JIx/(xr-K)
Yoenvnan mennoma

ATIOMUHHS 900 ITx/(xr-K)
MeIn 380 Ix/(xr-K)
qyTyHa 500 JTx/(xr-K)

napooOpa3oBaHUs BOJIBI 2,3-10°% k/xr
TIJIABJICHUS CBUHIIA 2,5-10* Jx/kr
IIJIABJICHUS JIbJ1a 3,3-10° JIx/kr

Hopmanovuvie ycnosusa: naBICHHE — 10° Ia, temmeparypa — 0 °C

Monapuasa macCca

azora 28102 kr/Momb
aprosa 40-10° xr/mons
BOJIOpOJIA 2.107° kr/mons
BO3/lyXa 29102 kr/Momb
BOJIBI 18102 kr/mouns

reius 4.107° &r/monb
KHCJIOpOoa 32.10° kr/mMOJb
JINTHS 6-10° /Mo
HEOHA 20-10° kr/mMounb

YIIIEKUCIIOro rasa 44.10° xr/Monb




BAPHUAHT 7

Yacts 1

Omeéemamu k 3adanuam 1-23 aénaromca wucno uau nocredoéamenbHocms yudp.
Omeem 3anuwume 6 none omeema 6 mekcme pabombsi, a 3amem neperecume
6 BJIAHKE OTBETOB N: 1 cnpaséa om nomepa coomeéemcmeyow,ezo 3a0aHus,
HavuHaa ¢ nepeoi knemouku. Kaxucdvii cumeon nuwwume 6 omoenvHol Ki1emouke
6 coomeemcmeuu ¢ npuéedénnovimu 6 6ranke obpasyamu. EOunuyst usmepenus
du3uuecKux 6eULUH NUCAMb He HYHCHO.

BriGepuTe Bce BepHBIe YTBEP)KJEeHMA O (DUBWYECKUX SBJIEHUAX, BeJIMIMHAX
U 3aKOHOMEDHOCTAX. SaluIINTe IU(PPHI, 0] KOTOPHIMM OHM yYKa3aHbI.

1) IIpu TopMOKeHHMM IIaWbObI MPH €€ ABMIKEHHM II0 TOPU3OHTAIbHON IOBEPXHOCTH
pabora CcUJBI TSMKeCTH, HNeHcTByIolleil Ha maily, paBHa HYJIO.

2) Ilpomecc KPUCTAJIN3AINN BEIECTB IIPOXOAUT C IIOTJIOIIeHNEM OOJBIIOr0 KOJIMYecTBa
TeILJIOTHI.

3) HampsaskeHne Ha KOHIIAX I[ENOYKH M3 IIOCJEJIOBATEJHLHO COEJUHEHHBIX PE3UCTOPOB
PaBHO CyMMe HAIPAMKEHHUI Ha KaXIOM Pe3HCTOpeE.

4) 3apsi)KeHHOe TeJjo, IBMIKYIeecd B HHEPIUATBHON CHCTEeMe OTCUETa PaBHOMEPHO
¥ TIPSAMOJIMHEHHO, CO3HAéT B IPOCTPAHCTBE IIepeMeHHOe MarHuTHOe IIoJIe.

5) MakcumajbHasgd KUHeTHYECKAsdA dHeprua (oTosjeKTpoHa OoJiblle JHEPruUM KBaHTAa
cBeTa, BLIOMBIIErO ero ¢ IOBEPXHOCTH (POTOKATOLA, HA BEJMYUHY PAOOTHI BBIXOJA.

Orser: .

IZI IlaHbl cleAyolie 3aBACHUMOCTH BEJIUUYNH:

A) 3aBHCHMOCTH, MOZYJSI CKOPOCTHM PaBHOYCKOPEHHO [ABUIKYIIETrocsa TeJla OT BPEeMeHU
IIpY HaYaJbHON CKOPOCTH TeJja, PaBHOU HYJIIO
B) saBucumocTs Momyas cuiabl JlopeHia, medcTBYIOIell Ha dYacTUIy 3apagoM ¢,
" IBMIKYIIYIOCA B OZHOPOAHOM MATHHUTHOM IIOJIE CO CKOPOCTBIO U, OT MOZYJIS BEKTOpa
MAarHuTHO# MHAYKIuu B
B) saBucuMocTb MMIyJabca ()OTOHA OT YACTOTHI

YcTaHoBHTE COOTBETCTBHE MEMXKAY OTHMH 3aBHCHMOCTAMU ¥ BUJaMU IpapuKoOB,
obosHauenHBIXx muppamu 1-5. Iaa Kaxmoi saBucumoctH A-B  mozxbGepure
COOTBETCTBYIOIMI BHUJA TrpapuKa U 3anuinmuTe B Tabauny BbIOpaHHBIE IHUMPEI
mox coorBercTBywIinuMu 6ykBamu. I{udpsl B oTBeTe MOTrYyT IOBTOPSATBLCS.

1) (2 )

OrBer: |A|B | B

© 2022. 000 «HMaparenscrBo «HamuoHanpHOe 06pasoBaHue»
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68

TUNOBBLIE 3K3BAMEHALIMOHHLIE BAPUAHTDI

K npy:uHe IMIKOJBHOTO AMHAMOMeTpa moasBecusau rpys Mmaccoit 0,1 xr. Ilpywuna mpu
3TOM YIPYro yajuHuUiIach Ha 2,5 cMm. Uemy OyzeT paBHO YIJIMHEHWE IPYXKUHBI, €CJIH
Macca I'pysa YMEHBUIUTCA BIBoe?

OTBer: CcM.

V ocHOBaHMA TJIafKOH HAKJOHHON ILIOCKOCTM Inaiba o6sazaeT KMHETHUYECKON bHeprueu,
pasHoit 0,72 II;x.Omnpexnenure mMaccy manbbl, ecaId MaKCHMaJbHas BBICOTA, HA KOTOPYIO
OHA MO’KeT IOAHATHCA II0 HAKJOHHOM IIJIOCKOCTU OTHOCHUTEJILHO OCHOBAaHUSA, pPaBHA
1,5 m.

OTser: r.

Bo CKOJIBKO pas YMEHBIIMTCHA YacTOTa MAJbIX CBOOOAHBIX KoJieOaHMI MaTeMaTHYECKOro
MasTHUKA, €CAU IJIMHY HUTH YBeJUUYUTh B 9 pa3, a Maccy rpysa yMeHbIIUTb B 4 pasa?

OrBeT: B pas(a).

B wuHepnmaigbHOH cucTeMe OTcuYéra BAoJab ocu Ox pBuKercsa Teno Maccoir 20 Kr.

Ha pucyure npuBenéH rpaduK 3aBUCHMOCTH IPOEKIUHM U, CKOPOCTH JTOr0o Teja
OT BpeMeHU .

Uy, M/C

4

\

S = DN W
pd

10 20 30 40 50 60 70 80 90 100 © ¢

U3 npuBes€HHOTO HUMKE CIIMCKa BbIGEpUTE BCe BeDHBbIE YTBEPKICHUS O NBUIKEHUHU TeJja.

1) 3a npomexxyToxk Bpemenu ot 80 mo 100 c Teso mepemecrmiaoch Ha 60 M.

2) 3a npome:xyTok Bpemenu or 60 mo 80 ¢ mmmyisc Tena ymenbmmica Ha 20 Kr-m/c.

3) Kuneruueckas sHeprus Teja B mpomexyTke BpemeHu ot 0 mo 20 ¢ yBeanumiach
B 4 pasa.

4) B momenT BpemMeHu 90 ¢ MOAyJb paBHOAEHCTBYIOLIEH CUJ, AEWCTBYIOIMX Ha TeJO,
paBex 3 H.

5) Monynb yCKOpeHHs TejJa B ImpoMexXyTKe BpemeHu oT 60 mo 80 ¢ B 3 pasa Goiblue
MOAYJIA YCKOpPeHHA Teja B mpoMexxkyTke Bpemenu or 80 zo 100 c.

OTser: .

© 2022. 000 «HsparensctBo «HaunumonanbHOe 06paszoBaHue»
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BAPUAHT 7 69

B mepBOM ONbITe HA TOBEPXHOCTH BOALI IJIaBaeT JePeBAHHBIA OPYCOK, YaCTHUYHO
[OrPYKEHHBIH B MKUAKOCTH. BO BTOpOM ombITe GPYCOK 3aMeHMJIHM Ha APYrod — Toil e
ILJIOTHOCTHM M MAacChl, HO OoJibliie BBICOTHI.

Kak msmensarcs cuia Apxumena, AeiicTByolas Ha 6PycoK, ¥ Macca BbITECHEHHOM BOJIBI
OpPH IIepexojie OT [EePBOrO OIBITA KO BTOPOMY?

Ina KaxJ0H BeJUUYMHBI ONpeJesuTe COOTBETCTBYIOIIMUA XapaKTep M3MeHEHHUs:

1) yBenuuurtcsa
2) yMeHBIIUTCH
3) He M3MEHUTCH

BamumuTre B TaGauLy BbIOpaHHEIE NUGPHI AIA KaxAol (usudeckoir BequuuHbl. Lupsl
B OTBETE€ MOI'YT IMOBTOPATHCH.

Cuna Apxumena Macca BBITECHEHHOI BOZBI

Msuuk 6pocaioT ¢ HaYaabHOH CKOPOCTBIO ¥, MO YIJOM O K TOPHUBOHTY
¢ 6ankoHa BbICcOTOM h (cM. pucyHok). 'paduxku A u B mpeacraBisior
coGoli 3aBHCHMOCTH (DM3MYECKMX BEJIMYUH, XapaKTepU3YIOIUX
IBUIKeHWe MAYMKa B IpoIecce I0JéTa, OT BpeMeHH t. YCTaHOBHUTE
COOTBETCTBHE MeXKIy rpapuxaMum u GU3NIeCKUMHM BeJUYUMHAMU,
3aBUCHMOCTH KOTOPBIX OT BpeMeHH! 5TU rpadUKU MOTYT IIPEeJCTaBJISATh.
ConporuBienueM Bo3ayxa npeHeOpeub. IloTennuanbHas dHePrus
MAYUKA OTCUUTHIBaeTcs OT ypoBHA Y = 0.

K kxak70# I03UIIMHK IIePBOro CToJ61a moagbepuTe COOTBETCTBYIOIIYIO MMOSUINIO U3 BTOPOT'O
cTosI6lla W 3amuIIATe B TAGIUITY BhIOpPaHHBIE HUMPHI [OJ COOTBETCTBYIOIIMMH OGYKBAMU.

IT'PA®PUKN ®UMU3NYECKUE BEJINYNHBI
A) 1) KoopauHaTa X MAYUKA
2) IpoeKI1sd UMITYyJIbCa MAYNKA HA OCh X
3) IpoeKIua UMIYJIbCA MAUYNKA Ha OChb Y
4) moTeHIIMaJIbHAA DHEPTrUua MAYNKA
0 t, ¢t
B)
0 t
Orset: |A | B

© 2022. 000 «HM3parensctBo «HaumoxansHOe 06paszoBaHue»
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TUNOBbLIE 9K3AMEHALIMOHHbIE BAPUAHTbI

L9 ]

KOHIIeHTpaI.II/IIO aTOMOB aproHa ymMeHbIINJIN B 6 pas. lIaBneHne ra3a np# 9TOM CHU3UJOCH
B 2 pasa. Bo ckoisbko pa3 mpu 59TOM YBEINMUYMJIACH CpeAHAsd KHHeTHYeCKas OSHEepruid
TeIlJIOBOIO ABHUXKEHUA aTOMOB apmHa?

OtBert: B pas(a).
Ha pucysEke mOKasaHbl pasJWYHble IPOLECChl K3MeHeHUdA P
COCTOSHUSA HIeaJbHOro raza. Macca rasa IIOCTOgHHa. B Kakom
u3 nponeccos (1, 2, 3 unmu 4) pa6ora BHEIIHUX CUJI PaBHA HYJII0? 1 2
s Pieg 3
OTger: . e
0 v

Bpycok u3 HeM3BECTHOrO MeTajlla Maccoii 2 KI IOMeCTHMJM B II€Yb U CTalIH ero
HarpeBaTb. Ha pucysxke mnpusBeéH rpaduKk B3aBUCHMOCTH TeMIEpaTypbl MeTayjaa it
OT IIepeJaHHOr0 eMy KOJIMYecTBa TEILIOTHI . UeMy paBHa y/esibHad TEIJIOTA IJIABJIEHUA
MeTraaaa?

t,C
2500 //
/
1500
500 ,/
0 2 4 6 8 Q,10° Ix

Orser: kox/Kr.

IIpu mepeBofie MeaJLHOIO rasa M3 COCTOSIHUA 1 B cocTossHHe 2 n 1

KOHIEHTPAIlMSA MOJEeKYJ 71 NpONOpIVMOHAJIbHA [AABJIEHHUIO P

(cMm. pucyHoK). Macca rasa B Ipoliecce OCTa€Tcs IOCTOAHHOM.

N3 npuBeAéHHOro HHMKe COUCKa BbIfepuTe BCe BepHbIE 2

YTBEPKJEHNA, XapaKkTepusyioliue mpouecc 1—-2. el

1) CpengHsaa KHUHeTHYECKas 9YHEPrud TeIJIOBOI'O JABMMKEHHUS 0 al -
MOJIEKYJI ra3a OCTaéTcd HeM3MEeHHOH. p

2)
3)
4)
o)

CpegHeKBaJpaTUUHAsA CKOPOCTHh TEILJIOBOTO JBM)KEHHUA MOJIEKYJ ra3a yBeJInduBaeTcsd.
O0BpéM raza M30TEePMUUYECKU YBeJINUYUBAETCH.

AGcosroTHas TeMmIepaTypa rasa yMeHbIIaeTcs.

ILnoTHOCTE Ta3a yBeJMYUBAETCS.

OrBerT: .

© 2022. 000 «HsgarensctBo «HanmoHanpHOEe 06paszoBaHue»
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BAPUAHT 7 71

OZHOATOMHBIH WealbHBIH ras B KoamuectBe 0,04 Mosb, HaXOZAIMACA B CcOCyJe
MO TOABMIKHBIM MODIIHEM, M30TePMUUECKM pacimmpsiercss mpu Temmepatype 450 K.
Macca rasa B cocyjle OCTaéTcs HeM3MeHHOI.

YeTaHOBUTE COOTBETCTBHE MEXKAY (DU3WUECKUMU BeJIUUYMHAMM, XapaKTepPU3YIOLIMMHU ras,
7 (opMyJaMH, BHIDAMKAIIMMY UX 3aBHCHUMOCTh OT 00BEéMa V rasa.

K xa'xmo# MO3UIIMHU IePBOro CTOJOIa Ho0epHUTe COOTBETCTBYIOIIYIO MO3UIUIO U3 BTOPOTO
CTOJIONA W 3aOWINATe B TAGIUIy BHIOpAaHHBIE IUMPHI IOX COOTBETCTBYIOIMMA OyKBaMU.

ON3NYECKHUE BEJIMYMNHBI POPMVYJBI
A) nasnenue rasa p(V) 149,58
B) BuyTpenusa sueprusa raza U(V) D v

2) 27

3) 224,37

4) 18V

Otrser:| A | B

IIBa OAMHAKOBBIX IIOJOMKUTEJbHBIX TOUEYHBIX 3apaAga ¢ =95 - 108 Kna pacmosoeHbl
B BaKyyMe U OTTaJKuBaioTca Apyr or apyra c¢ cuiaamu 10 mxH. Ha xakom paccTosHUMI
JpPYT OT Apyra HaxXOAATCS STHU 3apAnbI?

Orser: M.

IIpamosnHelHBIH OpoBOAHUK AiauHOM 40 cM, IO KOTOPDOMY TEYET TOK cujoii 2,5 A,
pacIioyiosked B OJHOPOJHOM MArHHUTHOM IIOJIe C MHAyKOueid 5 MTJ neprneHIuKyJISpPHO
JuHuAM nHAyKnuu. Onpegennre cuay AMiepa, JeiCTBYIOIIYIO Ha TPOBOAHUK CO CTOPOHBI
MAardHuTHOTO IIOJISA.

OrserT: MH.

B kose6aTesbHOM KOHTYPe (CM. PUCYHOK) HANpPsiKeHUe MeXKJy OOKJIalKaMu
KOHJieHcaTopa MeHsiercsi 1o sakoHy Ug=U,coswt, rme U,=10 B, [
o=mn-10% c¢!. Onpegenure mnepuox KojebaHWIl 3apAfa KOHIEHCATOPA

B KOHTYPE.

|
I
aQ

Orser: MKC.

© 2022. 000 «HMsparensctBo «HanmonanbHOe 06pazoBaHue»
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TUNOBbLIE 3K3AMEHALINOHHBIE BAPUAHTbI

TIIITT77. SSSSNSSRNNN T SSNSNNNNNNY

CrekasgHHBIE He3apsKeHHble Kyouxm 1 m 2

U MeJHble He3apsLKeHHble KyOouku 3 u 4 - PRGN e NN

L n 2224 NSNS SSAS L s SN

C6JIH31/IJII/I BIIJIOTHYIO u IIOMEeCTUuJINn e ll 22022222222 SSSSS S SIS0, SORRRRRRNNS
. A2 29484244 NNNNNNNN\\N Ll SASSERRNSS

B 9JIEKTpUYECKOe II0Jle, HAIPAXKEHHOCTH

KOTOPOro HampaBJjieHa TOPU30HTAJBHO BIIPaBO,

KaK MOKas3aHO B JIEBOM YaCTM PHUCYHKA. 3aTeM =

KyOMKM pasgBHHYJIM U YKe IIOCJe 3TOro

BBIKJIIOUMJIM  DJIEKTpUYECKoe Iojie (IIpaBast

YyacThb pPHUCYHKa). BbiOepuTe Bce BepHbBIE

YTBEPXKAEHUA, OIIUChIBAIOIIIE JIaHHbeI IIpoiecc.

(U]
W
w0
~

1) Ilocse paspenenusa KyouK 1 ocraércs He3apAKeHHBIM.

2) B sieKTpuuecKoM mojie KyOuxku 3 u 4 mproOperarT CyMMAapHBIH OTPUIATeIbHBINA 3apal.

3) Ilocne pasgeneHns KyOux 4 mMeeT IIOJOMKUTEJILHBIN 3apAn.

4) Tlpu moMelleHNH CTEKJISAHHBIX KYOMKOB B dJIEKTPUYECKOe IoJie HaO/II0aeTca ABJIeHue
MIOJIAPU3AIUH.

5) B saexTpuueckoM mojie Kyouku 1 ¥ 2 mpruoOpeTaloT CyMMapHBIN ITOJIOKUTENbHBIN 3apal.

OrserT: .

K xoHmam oTpeska MeAHOI'0 IIPOBOAA MHPWIOXKeHO HampsixeHue U. IlpoBox sameHHMIN
OTPE3KOM IIPOBOJA TAKOIO JKe IOIePeYHOro CeUYeHua U TaKOU Ke AJUHBI, U3rOTOBJIEHHOI'0
M3 MaTepuaJia ¢ MeHbIIIUM yAeJbHBIM COIPOTHBJIEHNEM, OCTABUB IIpe)kHee HanpAxeHue U.
Kak msMeHMJINCH CHJIA TOKA B IPOBOAHHUKE U TEIJIOBAas MOIIHOCTbH, BblJedsieMad B HOBOM
IIPOBOAHUKE?

s xaKmoli BeIMUYHHBI OIpEAEe;IUTe COOTBETCTBYIOUIMH XapaKkTep M3MeHeHUd:

1) yBenmuuiaaco 2) yMeHbIINJIACH 3) He U3MeHUJIACh

Sanummure B Ta0AMUIly BLIOpaHHBLIE IUMPHI AAA Kaxmon ¢usnyecKoit BeauuuHbl. Iudpsl
B OTBETE MOTYT IIOBTOPATHCA.

TennoBas MOIIIHOCTB,

Cuna Toxa B IIPOBOOHUKE
BblAensddeMasas B IIPOBOOJHUKE

IIy4yox MOHOXPOMATHYECKOI'O CBeTa IePEeXOAMT M3 BO3AyXa B BoAy. HacTora CBETOBOU
BOJIHBEI — V; CKOPOCTh CBETA B BO3[yXe — C; II0KA3aTeJIb IPEJOMJIEHHU BOJbl OTHOCUTEILHO
BO3AyXa — I.

YcTaHOBHUTE COOTBETCTBHE MEXKIY MU3UUECKUMHU BeJIMYNHAMY U (POPMYyJIaMH, 10 KOTOPBIM
MX MOJKHO PaCCUHUTATD.

K Kaxgoi mosumuy mepBoro CToj0Ila MoAOepHUTe COOTBETCTBYIONIYIO MMO3UIIUIO U3 BTCPOIO
cTo0a M 3aNUIINTe B TAGAWIlYy BhIOpAHHBIE IMMPHI IO COOTBETCTBYOIIUMU OyKBaMU.

OPUSNYECKUE BEJINYNHEBI DdOPMYJIbI
A) nauHa BOJIHBI CBETa B BOJE ¢
B) miuHa BOJIHBI cBeTa B BO3AyXe 1) v 3) n-v
n-c C*V
2 Y=
Orser: |A| B
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BAPUAHT 7 73

B pesyJjbTaTre o-pacinaga dipa HEeKOTOPOro 3JIieMEeHTa ?X 06pa3y10'1‘0ﬂ o-gacTuma ¥ Axapo

AKTUHUSSI 2§SAC. KakoBbl 3apsii MCXOZHOTO fzpa Z (B eJUHUIAX 3JeMEeHTapHOro 3apsja)

M ero maccosoe umciio A?

3apan axapa Z MaccoBoe umciio gapa A

B 6nank omeéemoé N 1 nepenecume monvko wucaa, He pasdenas ux npobenom
unu opyzum 3HAKOM.

Ha MeTa/uiMdecKyl0 IJIACTHMHKY (KaTo[) YCTAHOBKM IJIs HccienoBaHus (GorodaddexrTa
HAIIpaBUJIM IIyYOK CBeTa OT Jiasepa, BbI3BaB (orosdderT. VHTEHCHMBHOCTH JIa3epPHOTO
W3JIy4YeHHs ILIABHO YMEHBINIAlOT, He MeHss ero JAJIuHb BojHbL. Kaxk wusmeHarcA
B pe3yJibTaTe 3TOT0 MOAYJb 3alHpAaOINero HANPSMKEeHUs U MaKCUMalbHad CKOPOCTH
dorosnexTpoHoB? JIIs KaMA0il BeJMUMHBLI OIPENENNTe COOTBETCTBYIOIIUI Xapakxrep eé
W3MEHEeHUs:

1) yBenuuurcsa

2) yMEeHBIIUTCA

3) He U3MeHUTCA

Banuimure B TaGAUIY BHIOpaHHBIE IMUMPH AJIA Kaxoi ¢Gusudeckoil BeanduHbl. [{udpsr
B OTBETE MOIYT IIOBTOPATHCH.

Moayib 3amuparoIiero MaxcuMaJibHasi CKOPOCTh
HanpAKEHUA ($oT0271€KTPOHOB

Omnpegennre CHUJIYy TOKa B JIaMIIOYKe
(cM. PpPHCYHOK), €CJM IIOTPEIIHOCTH
NIPAMOTO M3MEPEeHUs CHJILI TOKa DPaBHA
IeHe JeJIeHUs aMIepMeTpa.

OTBer: ( + ) A.

B 6nankx omeemoe N 1 nepenecume monsko wucna, He pa3denas ux npobenrom
uau opyaum 3HAKOM.
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74 TUMOBLIE 9KSAMEHAUMOHHbLIE BAPUAHTbI

Heobxongumo cobOpaTh 9KCIEPUMEHTAIBHYIO YCTAHOBKY, C IMOMOIILIO KOTOPOM MOMKHO
OIIPeJeIUTD KECTKOCTb PE3UHOBOTO KI'yTa. I 9TOro IIKOJbHUK B3AJ IIITATUB C JATKOMR
U pe3uHOBBIH KryT. Kakue déa npeamvera n3 MpUBEeAEHHOIO HIKE IIepedHs 000pyI0BaHUA
Heo0XOJUMO JOIIOJHUTEJIbHO HCIIOJH30BATh [JIsi MPOBEIEHUs dTOr0 dKcIepuMeHTa?

1) muramomerp

2) cexynmomep

3) cTakaH ¢ BOIOI

4) snuHeNKa

5) MeH3ypKa -

B orBere 3anumuTe HOMepa BBIOPAHHBIX IIPEIMETOB.

Orser:

@ He 3a6ydvme nepenecmu 6ce omeemut 6 61anK omeéemoé N 1 6 coomeéemcmeuu
¢ uHcmpykKyueil no 6viNONLHeHul0 pabomut.

IIpoeepbvme, umobv. KaxcOvli oméem O6bLL 3anucan 6 CmMpoKe C HOMEPOM
coomeemcmeyru,ezo 3a0anus.

Yacrn 2

HAna sanucu omeemos na sadanusn 24—30 ucnoavdyiime BJIAHK OTBETOB N: 2.
3anuwume cHavwana Homep 3adanus (24, 25 u m.d.), a 3amem peweHnue
coomeemcmeyroueil 3adavu. Omeemul 3anucviéaiime 4émko u pa3bopuuéo.

Tpu mDapanienbHbIX [IWHHBIX MIPAMBIX MPOBOJHMKA 1, 2 u 3 pAacCloJOXKeHLI
Ha OJAMHAKOBOM pAaCCTOAHUHM a [JApyr or japyra (cM. PUCYHKM a u 0). B Kaxgom
MIPOBOJHUKE IIPOTEKAEeT dJIEKTPUYECKUil TOK cuiioit I. TOKM BO BCex MPOBOJHUKAX TEKYT
B OAHOM HamnpasyeHnu. OupenennTe HapaBieHNe Pe3yIbTUPYIOIIEH CHUJIbI, TefCTBYIOIeH
Ha IPOBOAHUK 1 co cTOpoHBI HIpOBOAHMKOB 2 u 3. CreisaliTe PUCYHOK, yKas3as B 00JacTu
IIPOBOZHUKA 1 BEKTODHI MATrHUTHOH WHAYKIIMH IIOJEH, CO3NAHHBIX IIPOBOJHMKAMH 2
“ 3, BEKTOD MAarHUTHOM WHIYKIHUU Pe3yJbTUPYIOIEro MATHUTHOIO IIOJIA W BEKTOP
pesyabTupyiomeil cuiabl. OTBET MOSCHUTE, ONMPAACh HA 3aKOHLI BJIEKTPOSMHAMUKH.

Puc. a Puc. 6

IlBa mIaCTUIMHOBBIX IIAPUKA C MaccaMu 3m W m, JeTsAIHe [0 OJHON IMPAMON HABCTPeUy
APYr APYry C OJUHAKOBBIMHM ITI0O MOJYJI0 CKOPOCTSIMH, IIPA CTOJKHOBEHUU CJIUIIAIOTCSH.
Kakum craHeT CKOPOCTH MIAPMKOB CPa3y I10CJI€ CTOJKHOBEHUA, €CJIU Iepe] CTOJKHOBEHHEM
MOAYJIb CKOPOCTH KasKAOro M3 HIapuKoB ObLT paBeH 4 M/c? BpemeHeMm B3ammomeicTBUA
IIapUKOB IpeHeOpeUb.
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BAPUAHT 7 75

O

Ha MerannuyecKyio ILIACTUHKY IaJaeT MOHOXPOMAaTHYECKOe 3JIEKTPOMArHUTHOe
U3JIydeHHe, BHIOMBaMOllee 3SJIEKTPOHBI #u3 IMIacTHHKU. Pabora BbIXOZa 9JIEKTPOHOB
U3 MeTayia paBHa 6 5B, a MakcuMaidbHad KHHeETHYECKasd JHEPrusl JJIEeKTPOHOB,
BBUIETEBIINX M3 ILJIACTHHKM B pesyibraTe (GorToaddekTa, B 3 pa3a MeHbIIE SHEPIUH
MafaonMX Ha IUIACTHHKY (oToHOB. UeMy paBHA JJIMHA BOJHBI IaJaloOlero MU3aydeHusa?

Cocyn pasmesiéH TOHKOHM IIeperopoJKOH Ha JABe 4YacTH, OTHOIIeHUe 00BbEMOB KOTOPBIX

—V—?—=3. B mepBoii uWacTHm cocyJa HaXOAWUTCA BO3AYX C OTHOCUTEJNbHOW BJIAKHOCTHIO
1

¢; =80 %, a BO BTOpOH dYacTH — BO3AYX C OTHOCUTEJBHOH BJIAYKHOCTBIO ¢y =60 %.
Kakoii cTaHeT OTHOCHTEJIbHASA BJAYKHOCTH BO3JyXa B COCyJe IIOCJTe TOro, Kak yOpaiu
meperopoaky? CuuraTh, 4YTO TeMIepaTypa BO3JyXa B YaCTAX cocyJa OAMHAKOBA

1 He U3MEHUJACh IIOCJI€ CHATUSA IIePEeropoaxKwu.

Barapesa 9/IC coenmHeHa ¢ peoCcTaToOM Tak, KaK IIOKa3aHO HAa PUCYHKe.
Kaxoa O9JIC oOarapeu, ecam 1[OpH CHJIe TOKa B  IeNu +
I, =1 A BhifieideMas Ha peocTaTe MOIIHOCTb N; = 4 Br, a opu cuiue —
toka I, =5 A BhijeaseMas Ha peocrare MomHocTb N, =10 Br?

Ha 71BOifHOM (OKYCHOM pPACCTOAHMM OT DPACCEMBAIOINEH JMH3BI C ONTHYECKOW CHJION
—10 anTp Ha eé rJIaBHOUM ONTHUYECKOM OCH DPACIOJOXKEH TOUEeUHBIM HMCTOYHUK CBeTa.
JIuH3a BcTaBjeHa B HENPO3pPauHyl0 ompaBy paaumycoM 5 cm. KaxkoB gmaMeTp CBETJIOTO
OATHA HA 9KpaHe, PACIOJIOXKEeHHOM II0 APYTyH CTOPOHY JMH3BI Ha paccroaHuu 20 cm
or Heé? CpenaliTe PUCYHOK C YKasaHUWeM Xoja JIydeil.

IIpy;kxuHHOe pyXbé HaKJIOHeHO mojA yraoMm o=30° K TOPH3OHTYy. OHeprus CHKaTou
npykussl pasHa 0,41 JIx. [Ipu BeicTpese mapuk mMaccoil m =50 r MPOXOAUT MO CTBOJY
pyxkba paccrogaume b=0,5 M, BbUIeTaeT M IajaeT Ha paccTogHMH L OT Oyjia DYXKbA
B Touke M, Haxojamieiica Ha OJHOHM BbICOTE C nAyJoM (cM. pucyHOK). Haiigure
paccrogHue L. TpeHueM B CTBOJIE M COIPOTHUBJIEHVWEM BO3Jyxa IpeHeOpeub.

,, 5

L I

m
a

Kakue 3aKoHBI BBl HCIIOJNB30BANM AJd ONMUCAHUA ABMKeHus mapura? OO6ocHyiTe HX
MIPUMEHUMOCTh K AAHHOMY CJIydYalo.

ITpoeepvme, umoGwv. kaxcdvili omeéem 6bin 3anucan padom ¢ HOMepOM
coomeéemcmaeyrou,ezo 3a0aHUA.

© 2022. 000 «UsparensctBo «HaumonasbHOe obpasoBaHUE»

Konnponaﬂne, pacnpocTpaHeHHe M HCIIOJIb30BAHHE B KOMMEPUECKHMX LeadAXx 6e3 MMCBMEHHOI'0 pa3pelleHns npasoo6nanaTeJm He JOoITyCKaeTcs

Er3/0I's ®usuka | vk.com/ege_phys | youtube.com/c/Er3®dusuka



