Bapuant Ne2025369

KOHTPOJILHBIX H3MEPUTEJIbHbIX MATEPHAJIOB
nJis1 mpoBeaeHusi B 2025 roay npooHOro 3k3aMmeHa
no ®PU3UKE
NHCcTpyKIus M0 BHINOJHEHUIO PadoThI

J11s BBIIOJTHEHH ST 9K3aMEHAIIMOHHOM paboThI 10 (PU3UKE OTBOIUTCS 3 Haca
55 munyT (235 MunyT). PaboTa cCOCTONT M3 ABYX YacTeH, BKIIOUAIOIINX B CE0s
26 3amaHui.

B zaganusax 1-4, 7, 8, 11-13 u 16 oTBETOM SABIAETCS LIEIOE YUCIIO WITH
KOHEUHas JecsiTuyHas po0b. OTBET 3alUIIUTE B MMOJIE OTBETA B TEKCTE PadOTHI,
a 3aTeM MEepPEeHEeCUTe Mo MPUBEIEHHOMY HUKE 00pasity B O1aHK oTBeTa Ne 1.
EnunHuier usmepennst pu3nueckux BEMYUH MUCATh HE HYKHO.

OtBer: -2, M/c?. -2, 5

OtBeToM K 3amanusM 5, 6, 9, 10, 14, 15, 17, 18 u 20 aBasercs
NOCJIEA0BATENBHOCTD HU(p. OTBET 3aUIINTE B II0JIE OTBETA B TEKCTE pabOTHI,
a 3aTeM IepeHEeCUTE N0 MPUBEAEHHOMY HUXKE 00pasily 6e3 mpoOeoB, 3amsThiX
U APYTHUX JOTOJIHUTEIBHBIX CUMBOJIOB B O11aHK OTBETOB Ne 1.

NE 4 |
4|1

OtBeToM K 3agaHurio 19 gaBiagrorcsa asa uucia. OTBET 3a0ULINTE B MOJIE

OrtBeT:

OTBETa B TEKCTE PabOTHI, a 3aTeM MEPEHECUTE TI0 MPUBEIEHHOMY HIDKE 00pasity,
HE pa3zessid yncia npobesoM, B O1aHK oTBETOB Ne 1.

Orser: (14 + 0,2 )H. | , 4O, 2

OtBeT K 3amanusimM 24—30 BkiIr0YaeT B ce0st MOIPOOHOE OMKUCAHUE BCETO
X0/1a BBITIOJIHEHUS 3a/1aHus. B 61anke oTBeTOB Ne 2 yKakUTe HOMED 3aJjaHuUs
Y 3aIUIIUTE €ro MOJHOE PEIICHUE.

[Ipu BBIYKCIIEHUSIX pa3peIIaETCs UCIOJIB30BATh HEMPOTPAMMHUPYEMBIT
KQJIBKYJISITOP.

Bce 6nanku EI'D 3amonHs0oTCS SpKuMHU 4€pHBIME yepHIIaMu. J{omyckaeTcs
VCIOJIb30BaHUE IeJIEBOM WU KAITWJUIIPHOU PYUYKH.

[Tpu BBINOTHEHNUH 3aJaHUN MOYKHO T0JIb30BATHCSI YEPHOBUKOM. 3aMUCHU
B YePHOBHKE, 4 TAK/KE B TEKCTE KOHTPOJbHBIX H3MEPHUTEIbHBIX MATEPHAJIOB
He YYUTBHIBAIOTCS MPH OIEHUBAHUM PAOOTHI.

bannbl, nosnydennbie Bamu 3a BBINOJHEHHBIC 3aaHUS, CYMMUPYIOTCS.
[TocTapaiiTech BBIMOIHUTH KAK MOXHO OOJIbIIIE 33/IaHUl U HAOpaTh HaUOOJIbIIIEEe
KOJIMYECTBO 0aIOB.

[Tocne 3aBepiieHus: pabOThI MPOBEPHTE, YTOOBI OTBET HA KAXKI0€ 3aJaHue
B O;1ankax oTBeTOB Ne 1 1 Ne 2 Obui 3amucad moJ1 NpaBUILHBIM HOMEPOM.

Kenaem ycnexa!



Huxe INPHUBCACHLI CITPABOYHBIC JaAHHBIC, KOTOPBIC MOI'YT HOHaI[O6I/ITI>C}I Bam
IIPpH BBIITIOJITHCHUHU pa6OTBI.

I[eCﬂTI/l‘{Hble NMpUCTaAaBKHU

Haumeno- | OGo3naue- | Muoxutens | Haumeno- | O6o3naue- | MHoxuTenpb
BaHHC HHC BaHUC HHE
rura r 10° CaHTH c 102
Mera M 10° MMIUTH M 10°3
KHJIO K 10° MHKPO MK 10°°
TeKTO r 10° HaHO H 10°°
b (<0051 bi 107t [TUKO i 10712
Koncmanmeot
YHUCIIO T =314
YCKOpEHUE CBOOOIHOTO MaIcHHs Ha 3emiie g=10 m/c?

G=6,7 10 H-m%/kr?
R = 8,31 JIx/(moinb-K)

rpaBUTAallMOHHASA IIOCTOAHHAA
YHUBCPCAJIbHAaA ra3oBas IIOCTOAHHAA

noctossuHag bonbiimana
MOCTOSIHHAsE ABOTaIpO

k =1,38-10*° /K
N, = 6-10% mons *

CKOPOCTh CBETa B BaKyyMe ¢ =310% m/c
-1 _ 9 212
KO3 QHUIMEHT MPOMOPIIMOHATLHOCTH B 3akoHe KysoHa k= PP 9-10" H-m"/Kn
e,
MOJIYJb 3apsijia AIEKTPOHA _
b o P e=16-10" K

(371eMEHTapHBIN ANEKTPUUECKUN 3apsii)
nocrosiHHas [lmanka

h=6,6-10" ¢

Coomnowenus mexcoy paiudHoIMu eOUHUUAMU

TeMIieparypa 0K=-273°C
aTOMHasl €IMHULIA MaCChl laeM. = 1,66-10727 KT
1 atomHas eguHMUIIAa Macchl SkBUBajgeHTHa 931,5 M»B

1 5eKTPOHBOJIBLT 15B=1,6:10" Jix

Macca wacmuuy

AJIEKTPOHA 9,110 *kr ~ 5,5-10*a.e.m.

IPOTOHA 1,673-10% kr ~ 1,007 a.e.m.

HEUTPOHA 1,675-10 %" kr ~ 1,008 a.e.m.

ITnomnocmo MOJICOJTHEYHOI'0 MacJia 900 xr/m°
BOJIBI 1000 kr/m° AJTFOMUHHUS 2700 xkr/m>
npeBecuHsl (cocHa) 400 kr/m> xKeresa 7800 kr/m°
KEpOCHHA 800 xr/m’ pPTYTH 13 600 xr/m’
Yoenvnaa mennoémxocmeo

Bosel  4,2.10°  JIk/(xr-K) amomunus 900 Jxk/(xr-K)
mppa 2,1:10°  Jox/(kr-K) Me/u 380 Jix/(xr-K)
xKeesa 460  JIx/(xr-K) qyryHa 500 [T/ (xr-K)
CBUHIIA 130  JIx/(xr-K)




Yoenvnaa mennoma
napooOpa3oBaHUs BOIBI
IUIaBJICHHS CBUHIIA
IIJIABJICHMS JIbJIa

2,3-10° JIk/kr
2,5-10* Jx/kr
3,3-10° JIk/kr

nasienne — 10° [Ta, Temmeparypa — 0 °C

Hopmansuwie ycnosus:
Monapuasa macCca
azora 28107
aprosa 40-10°°
BOJZIOpO/A 2.10°°
BO3/TyXa 29-10°°
BOJIBI 181073

KI'/MOJIb
KI'/MOJIb
KI'/MOJIb
KI'/MOJIb
KI'/MOJIb

reIus 4107
KHCIIOpoa 32.10°°
JIATHUSA 6-10°
HEOHa 20-10°

YTJIIEKHACIIOTO ra3a 44.10°°

KI/MOJIb
KI'/MOJIb
KI'/MOJIb
KI'/MOJIb
KI'/MOJIb




BAPHUAHT 19

Yacts 1

Omeemamu k 3adanusam 1-20 a6aa10Mmca HUcCio uiu nocnedoéamenbHocms yudp.
Omeem 3anuwume 6 none omeema 6 mexKcme pabombv,, a 3amem nepeHecume
6 BIAHK OTBETOB N: 1 cnpaéa om Homepa cooméemcmeyrou,ezo 3a0anus,
HavuHnaa c nepeol kaemouxu. Kaxncooii cumeon nuuwume 6 omodenvnou kiemoike
6 coomeéemcmeéuu ¢ npuéedénnvimu 6 6aanxe obpasyamu. Edunuys usmepenusn
dusuueckux 6eULUH NUCAMb He HYHCHO.

Ha  pucymke  mpuBenén  rpaduk v, m/c
3aBHCHMOCTH TIPOEKIVH U, CKOPOCTH 20
Tega oT ~ BpemeHu t. Ompegenure 10 v
IPOEKIHI0 4, YCKOPEHUSA OTOTO TeJa 0 L
B mHTepBaJse Bpemenum ot 0 mo 10 c. -10 ) 0 | 15 M0 25 | 30 ¢t.c
OrBer 3amuiIuTe ¢ YY4ETOM 3HAKA —20
MIPOEK I H.
Orser: M/c2.

B uHepnmasbHOM cucTeMe orcuéra cmiaa F coofIaeT Tely Maccoil m yCKOpeHHe
., m o ..
1,6 m/c?. Kakoe yCKOpeHHe IIOJYYHT TeJO MAaCCOH — B JTOH CHCTEME OTCUETA MO

8 3
neficTBUEM CHJIbI 2F?

Orger: M/c2.

IMapux wmaccoit 200 r magaer ¢ BeicOTHI 10 M ¢ HyJeBOH HAYaJBHOH CKOPOCTBIO.
K MomeHTY mnajeHuss Ha 3eMJ0 IOTepPA IOJHOH MeXaHWYeCKOM OHEpPruH 3a CuéT
COIIPOTUBJIEHUA Bo3Ayxa cocrtaBmyia 10 %. KaxoBa KuHeTHMuyecKas OSHEPrus IIapuKa
B 3TOT MOMEHT?

OrBer: Jox.

Ha pucyske mnpezncraBieHbl rpa@uKyM 3aBUCUMOCTHA KOODAUHAT x 1
A

ABYX TeJ OT BpeMeHH. UeMy paBHO OTHOIIEHHE AMILIATYI, Il /\ /
2

KoJiebaHuI 3TUX Tesa?

OrBer: . U \/

© 2025. 000 «Hzparenbctso «HanuonansHoe of6pasoBaHMe»

KOHHDOB&HKG, pacnupocTpaHeHHe U HCIOJb30BaHHME B KOMMEDPUYECKHX IIeJIAX 6e3 MHUCHMEHHOT'O paspenieHusa npaBooﬁJxanaTena He JOoNyCKaeTcda
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TUMNOBLIE 3K3AMEHALMOHHBIE BAPUAHTbI

HeGoabimoil rpys, NOKOAIUICA Ha IIaSKOM TOPU3OHTAJBHOM CTOJIE, COEJUHEH JETKOM
TOPUBOHTAJBHOM MPYKUHON ¢ BEPTHUKAJBHON CTeHKO#. I'py3 HEMHOIO CMeIaroT
OT IOJIOXKEHUS PABHOBECHUS M OTIIYCKAIOT M3 COCTOSHUS IIOKOS, IIOCTe 4ero OH HAa4MHAeT
K0J1e0aThCsl, JBUraAcCh BAOJL OCH IIPYKMHBI, MapajjiebHO KOTOPOH HampasjeHa ock Ox.
B Tabiauie mnpuBeeHLI 3HAUEHMA KOODAWHATHI Tpysa X B pa3iIudHble MOMEHTEHI
BpemMenn ¢. BribepuTe Bce BepHbIe VYTBEPIKIEHHS O pe3yJbTaTax 3STOr0 OIBITA

Ha OCHOBAaHMM [JAHHEIX, cojep:xaimnuxcsa B Tabuaure. IlorpemHocTs u3MepeHUS
KoopauHaTtel paBua 0,1 cm, Bpemenu — 0,1 c.

t, Cc 0,0 0,2 0,4 0,6 0,8 1,0 1,2

X, CM 4,0 2,8 0,0 -2,8 -4,0 -2,8 0,0

1) B momentr Bpemenu 0,8 ¢ ycKopeHMe rpysa MaKCHMAaJIbHO.

2) Moayab CHJIBI, C KOTOPOM INPY:KHHA AefCTByeT Ha Ipys, B mMoMmeHT BpemeHu 0,8 c
MeHbIIle, YeM B MOMEHT BpemeHu 1,2 c.

3) Yacrora kosebamuii rpysa paBua 1 I'm.

4) Ilepuon wronebanuii rpysa pasexH 1,6 c.

5) B momeHT Bpemenu 1,2 ¢ mOoTeHIIMAJbHAA 9HePrud NPY'KWHBI MUHHMAJIbHA.

Orser: .

Ha pucyHke nokasal rpauiK 3aBHCHMOCTH KOODAMHATHI X Teja, X

IBMKYIlerocsa BaoJb ocu Ox, or BpemeHu t (mapa6osia). 'paduru

A u B npexncraBiasiior co60i 3aBUCHUMOCTH (pU3MUECKUX BEJIUYWH,

XapaKTepU3yOIUX ABUKEHUNE Tejia, OT BpeMeHU f. 0 v

YcraHoBUTE COOTBETCTBHE Me:KAYy rpaduKaMum u GHUIUIECKUMU
BEJIMUMHAMY, 3aBHCHMOCTb KOTODPBIX OT BpeMeHU 3TuU TpaduKu
MOT'YT IIPEeACTaBJIATD.

K Kam ol mosuiiy mepBoro cToJibia moadepuTe COOTBETCTBYIONIIYIO ITO3UIIUIO U3 BTOPOTO
CcTON0A M 3alMIINTe B TAOJHUIy BLIOPAHHBIE ITUMPBI O] COOTBETCTBYOIINMYU OYKBaMH.

I'PA®UKN PN3NYECKUE BEJIMYNHBI
A) 1) MoayabL CKOpPOCTH Teja
2) MOAyJb YyCKOpPEHUd Teja
3) KuHeTMYeCKasd DHEPrud Teja
0 7 4) npoexnusa Ha ocb Ox TmepeMemnieHUs Teja
13 HAYaJbHOTO MTOJIOKEeHU A
b)
0 t
Orset: |A| B

© 2025. 000 «UspareasctBo «HammonansHOe obpasoBaHUe»

KOHHPOB&HHG, pacrnpocTpaHeHue W HCIIOJIb30BaHHE B KOMMEPUECKHUX IIesdAX 6e3 MHUCHMEHHOI'O pa3pelIeHus npaBoo6na,11aTenﬂ He JOIIyCKaeTcsa
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IIpu temneparype 1,57, u naBieHUu p, 2 MOJb HAEAJBHOTO rasa 3aHUMAaIOT 00BEéM 4V.
CKoJIbKO MOJIBb rasa Oyayr saHumarb o6bém 2V, upu Temmeparype 3T, u gaBiaeHun 4p,?

Orser: MOJIb.

TensnoBas mamuua ¢ KIII 30 % 3a muksa paborsl mojydaeT OT HarpeBaTeJsd KOJHUYECTBO
TerioThl, pasHoe 5 KIx. Kakoe KoawuecTBO TeNJOTHI MAamIWHA OTHAET 34 LUK
XOJOAUJIBHUKY ?

Orser: kI,

IIpu wusyueHuwm sBJEHHUSA TEIIOOOMEHA TrepMEeTHYHBIA TeIJION30JIn-
POBAHHBIN . COCYyZ C OJHOATOMHBIM HIEAJLHBIM Ta30M pasfejauan
HENOJIBUKHON IIeperopogKoOMi, CIOCOOHOM ITPOBOAUTEL TeIlJI0, Ha [Be
ONMHAKOBBIE 4YacTu (cM. pucyHOK). Ilocsie sToro ras B pasHBIX YaCcTAX COCYyZa Harpeaun
I0 pasHbIX Temmeparyp. Temmeparypa rasa B yactu A paBHa 303 K, a B wactu b
pasua 20°C. KosmuecTBo rasa OAMHAKOBO B of0emx dYacTax cocyzma. Cuumrasa, dUTO
TEILIOEMKOCTE COCyZa IIpeHeOpeKMMO MaJja, BbIOEpHUTE BCe YTBEPIKIEHUS, KOTOpbIE
BEPHO OTPaKAIOT M3MEHEHMs, IPOUCXOAAINNE C I'a3oM B JajbHeHIeM Iocje OKOHUaHUS
HarpeBaHus.

1) IIpn TemnooOMeHe ras B yacTu B oTZaBaJ IOJOMKHUTEIBHOE KOJHUYECTBO TEILJIOTHI,
a ra3 B yacTu A ero mosydas.

2) Yepes mocTaToyHO GOJBINON IPOMEKYTOK BPEMEHHM TeMIlepaTypa rasa B 00erx JacTax
cocyza crajla ogmHaKoBo# u paBHOU 298 K.

3) BHYTpeHHAs sHepPrus rasa B 4acTH A He H3MEHUJIACH.

4) B mporecce Temaoo0MeHa ras B cocyle A coBepiruya paboTy.

5) Temmneparypa rasa B yacTu B moBBICHJIACE.

OrBer: .

OguH MOJIb OJHOATOMHOTO MEajlbHOrO rasa y4acTBYeT B mpomecce P 3
1-2-3, rpaduk KOTOpOro m300pas;K€H Ha PHUCYHKE B KOOPAMHATAX

p-V, roe p — naByeHue rasa, V — o6bEM rasa. 1 9

Kax masmensirores abcosrroTHad TeMmirepatrypa rasa T B xofie mpoiecca
1-2 u KoHIeHTpalus MOJIEKYJ rasa n B xoje mpoiecca 2—3?

. . 0 v
Hdna xamnoll BeJWUYMHBI ONPENESINTEe COOTBETCTBYIOIIUN XapakxTep
UBMEHEeHUA:
1) yBenwuuBaercs 2) ymeHbIIaeTCSA 3) He M3MeHAETCA

Sanumure B TaOJUIY BhIOpaHHBIe HMUMPHI JIA KKION (pusndeckod BeauumHbl. L[udpsl
B OTBETE MOTYT IIOBTOPSATHCH.

AGconroTHas TeMIilepaTtypa Koumenrpaiiusa mMoJjieKyJ rasa
rasa B xoje Imporecca 1-2 B Xofe mpoiiecca 2—3

© 2025. 000 «HsparensctBo «HamuonanbrHoe o6pasoBaHme»

Konnposaﬂne, pacnpocTpaHeHrue M HCHOJb30BaHHE B KOMMEPUYECKHUX LeJadx 6e3 MUCHbMEHHOTO pa3pelleHus npaaooﬁﬂa,ua'rena He JI0IIyCKaeTcsa
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YUueHUK COeUHUJ YEeThIPE JIAMIOYKK HaKaJIWBaHUSI

Tak, Kak I[IOKasaHo Ha pucyuke. Omnpepenure

COIIPOTHRBJIEHVE e MexxIy Touxkamu A um B, ecuu —
COIPOTHBJIEHNE KaXKAOH JaMIouKu pasuHo 12 Owm. A ® B
OrBert: Om.

OmpesennTe 3HEPIUIc MATHKTHOIO IMOJSA KaTYIIKM MHAYKTUBHOCTBIO 4 MI'H, IO KOTODO#
OpOTeKaeT TCK, €CJM CHJIa TOKa b A.

Orser: .

Ha pucyrke npusenén rpaduk 3aBUCHMOCTH CHJIBI TOKa I oT BpeMeHU ¢ B KoJse0aTeTbHOM
koHType. CKOJBKO pa3 B TeueHWEe IEPBBIX 6 MKC sHEpPrusa KOHIeHCaTopa [OCTHUIaeT
MUHAMAaJIBHOTC 3HAYECHUAT

I, MA
5 N\
0 + ; —
1 2\3/4 5 6 t,MKe
-5

Orser: pas(a).

Or gepeBsdHHCTO Koakma N 1 OTOABUIaioT I0MKHBIA IIOJIOC IIOJIOCOBOTO MAarHuTA,
a OT MeAHOro KoJjiblla Nt 2 — ceBepHBIH IIOJIOC TAKOTO K€ MarHuTa (CM. PHUCYHOK).

Ne 2

W3 npuBenéHHOro HIMKE CIHCKa BbIOEpHTE BCE BepHLIE YTBEPIKJIEHUS OTHOCUTEJILHO
Ha0/I0gaeMbIX SBJICHWI.

1) B koabiie Ne 1 MHAYKIMOHHLIA TOK HE BO3HHUKAET.

2) B xouspie No 2 BOBHMKAET MHAYKIIMOHHBIA TOK.

3) Koawsmo Ne 1 mpuraruBaeTca K MAardury.

4) Koubmo Ne 2 He B3amMOIECTBYET C MArHHTOM.

5) B xoubme Ne 2 Bosruxaer IC 31eKTPOMArHUTHOM MHIYKIIWHA.

OrBer: .

Pesuctop R; u peocraT R, TOAKJIIOUEHBI I0CJIEJOBATEJIHLHO
K UCTOYHUKY HanpseHus U (cMm. pucyHok). Kak usmenarcs
chla TOKa B IeNM M HaIpsA)XeHWe Ha peocrate Ry, eciu
YBEJIMYUTL  CONpOTHBJIeHuMe peocrara? Cumrarb, dYTO
HaNpsS)KeHHne Ha BBIBOJAAX MCTOYHMKA OCTAéTCA IPH HTOM

IIOCTOAHHBIM. R
1

© 2025. 000 «UsznarenscrBo «HanuonansHoe o6pasoBaHue»
KonnposaHnue, pacupocTpaHeHUe M UCIIOJb30BAHHE B KOMMEDPUECKAX LessixX 0e3 NUCHbMEHHOI'O paspellleHus HpaBoobiajaTess He JONMyCKaeTC:d
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s KaKaoil BeJTWYMHBI OIIpeJejINTe COOTBETCTBYIOIIHM XapakTep M3MeHEeHUd:

1) yBeauumrcs
2) yMeHBIIUTCA
3) He M3MeHHTCA

Sanumure B TaOaUIy BhIOpaHHBIE MUMDDHI 408 Kaknoi dusmyeckoil BeauunHbl. [udpsr
B OTBETE MOTYT IIOBTOPATHCH.

Cuna TOKa B menu Hanpsasxenme Ha peocrare R,

Axpo maaTUHBLI 1;’gPt WCIIBITHIBAET O-paciaf, IIPH 3TOM 00pasyioTCA O-YacTHIa U SAIPO

XUMHYECKOT0 3JIeMeHTa ‘%X. Onpeznenure 3apan Z (B egUHUIAX dJIE€MEHTAPHOTO 3apAna)
saapa X.

Orser: .

MoHoxpoMaTHIeCKHUH CBET ¢ AJHUHOIM BOJHEI A IaJaeT Ha MOBEPXHOCTH MeTajljia, BHI3hIBAA
doroadderr. Ilocae mamMeHeHHs JSHEPrHM IajamInuX (OTOHOB MOAYJH 3alUPAIOIero
HanpsxeHuda U, yBeaumuymica. Kak uaMeHWIuCh IpU 9TOM AJIMHA BOJIHBI A IafaloIero
cBeTa U pabora BeIXOZa (HOTOIIEKTPOHOB C MOBEPXHOCTH MeTasaa?

s Ka'KAOoUW BeJMYUHBI ONpEJEJHUTe COOTBETCTBYIOIIUM XapaKTep M3MEHEHU:

1) ysBeaumumiaach
2) yMeHBUINIACH
3) He M3MeHMHJIACh

Sanuimure B TabaUIy BHIOpaHHBIE MUMPHI AJIA KaXA0M PuandecKoil BesuuuHbI. LudpsI
B OTBETE MOTYT IIOBTOPATHCH.

JiuHa BOJHBI A IIaJaroiero PabGora BrpIXOzA
cBeTa $OTO3JIEKTPOHOB

Bribepute Bce BepHBIe YTBEPXKJIeHUA O (PUBHUYECKHX ABJIEHUAX, BeJIUUMHAX
U 3aKOHOMEDHOCTSAX. 3amuiauTe IudphI, 04 KOTOPLIMUA OHHM YKasaHBI.

1) Ilpy paBHOMEPHOM MPSAMOJMHENHOM JIBH)KEHMM 3a JI00ble paBHbLIE MIPOMEKYTKHU
BpEMEHU TeJIO COBEpIIIaeT OAWHAKOBLIE IepeMeIeHusd.

2) CpengHAA KWHETHYECKAS JSHEPrHUA MHOCTYIIATEJbHOI'O TEIJIOBOT'O IBUIKEHHUS MOJEKYJI
rasa o0paTHO IPOIOPIMOHAJIbHA abCOJIOTHOM TeMIilepaType rasa.

3) B oZHOPOZHOM 3JIEKTPOCTATHYECKOM IoJie paGoTa IO IEPEeMEIEeHHI0 3apafa Mexxay
IBYyMsA TOUYKAMM He 3aBHCHUT OT TPAEKTOPHH.

4) Ilpu nepexofe 9J€KTPOMATHUTHOM BOJIHBI U3 OINTHYECKH MeHee ILIOTHON B ONTHUYECKU
6oJiee TIJIOTHYIO CpeLy 4YacTOTa BOJHBLI YMEHBIAeTCs.

5) Ilpu smeKTpoHHOM [-pacmajge MaccoBOe YHCJIO sIApa OCTaéTCs HEUM3MEHHBIM.

Orser: .

© 2025. 000 «HznarennscrBo «HauuonansHoe o6pasoBaHue»

KOHH})OB&HHG, pacnpocTpaHeHHe M HCIOJb30BAHHE B KOMMEDYECKHX LeIax 6e3 ITUCHMEHHOTO pas3peleHunsa npaBooﬁnana’rena He AOoIlyCcKaeTrcsa
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TUNOBbLIE 3K3AMEHALIMNOHHBIE BAPUAHTbI

Yro6bl y3HATH OUAMETP MeIHOH ITPOBOJIOKH, VUYEHMK HAMOTAJl eé BUTOK K BHUTKY
Ha Kapaujgam u uaMepmy Aauny HamoTkm u3 20 BuTKOB. [JmHaA OKasajlach paBHOU
(15 £ 1) mm. 3anumuTe B OTBET AUAMETP IPOBOJIOKU ¢ YUETOM aOCOJIOTHOM IOTPEITHOCTH
W3MepeHun.

H+

OtBer: ( ) MM.

B 6nrank omeemoé N 1 nepenecume monvko wucaa, He pa3denas ux npodenom
uau Opyzum 3HAKOM.

Heo6xogumMo co0paTh SKCIEPUMEHTAJBHYIO YCTAHOBKY, C IIOMOIIBIO KOTODOl MOXKHO
OIpPENEeUTL IOKA3aTeJb MOpeJoMJeHuA crekJa. [[gss Toro uTo6GBl CcO3JaTh Y3KHH Jyd
cBeTa, IIKOJBHUK B3sJ JIAMIOYKY ¥ DKPaH ¢ MaJeHbKMM KDYIJIBIM oTBepcTueM. Kaxue
OBa IOpegMeTa W3 TPUBEAEHHOTO HIMMKe IIepedHs o0OpyJoBaHUA HeoOXOZUMO
JOMOJHUTEJIHFHO MCIOJIb30BaTh JJIS MPOBEJCHUSA STOT0 9KCIEPUMEHTA?

1) myockas cTeKJAHHAs ILIACTHHA C IapaJjieJbHBIMU I'PAHAMH
2) sepkajo

3) muHaMoOMeTp

4) ranbBaHOMETP

5) nmHeHKa

B orsere sanuimure HOMEpa BBIﬁpaHHBIX nmpeaMeToB.

Orser:

He 3a6ydvme nepenecmu é6ce omeemut 6 6aank omeemoé N 1 6 coomeemcmeuu
¢ uHCcmpyKyueil no 6vinoiHeHUl0 pabomul.
IIpoeepvme, wmobbL kKaxncOvii omeéem OblL 3anucanH 6 cmpoKe C HOMepOMm

coomeemcmeyru,ezo 3a0aHUA.

Yactp 2

Ana sanucu omeemoeé na 3adanus 21-26 ucnonvsyime BIAHK OTBETOB N: 2.
3anuwume cnawana Homep 3adanusa (21, 22 u m.d.), a 3amem pewenue
coomeéemcmeyruiel 3adawu. Omeemul. 3anucwviéaiime LéMKo u pa3bopuueo.

B HmxHell DOIOBUMHE HE3apAKEHHOTO0 METAJIMYECKOro Iiapa
pacmojyiaraetrcd KpymHasi IIapooOpasHas II0JIOCTh, 3allOJHEHHAas
Bozayxom. Illap HaxoguTcaA B BO3Ayxe BAAIH OT APYTUX IIPEIMETOB.
B meHTp mOJOCTH TOMEIEH IMOJOMUTEIBHLIN TOUYEUYHBLIM 3apsp
q > 0 (cm. pucyHok). HapucyiiTe KapTUHY JMHUA HAIPAXKEHHOCTH
9JIEKTPOCTATUYECKOTO TOJIs BHYTPU IIOJIOCTH, BHYTPHU IPOBOSHHUKA
U CHapy:Kku mapa. Ecim moJsie oTCyTCTBYyeT, HANUIIIUTE B NAHHOM
o6actu: E =0. Ecu mosie oTIMYHO OT HyJd, HAPUCYHTe KAPTUHY
mojda B  JaHHOU  o0jacTw, UCHOJIb3ySd  BOCEeMb  JIMHUH
HanpaxeéHHocTH. OTBET TOSCHUTE, YKasaB, Kakue (QU3ndecKue
3aKOHOMEPHOCTH BBl MCIIOJB30BaNN AJIA O0OBSICHEHUS.
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BAPUWAHT 19 149

Ilonnoe npaeéunvroe peuwrenue raxncdou u3 3adaw 22—-26 0donxwno codepicamov
3aKOHBL U POpMYNbL, npuUMeEeHeHUe KOmopblx Heo6xo0umo u 00CmamouHo 0Ons
peweHua 3adawu, a4 maxxice mamemamuiecKue nNpPeo6PAIVEAHUA, PACLEMBL
C YWUCLEHHbLM OMEemoM U nPu Heob6x00umocmu PpucCyHoK, NOACHAIOW UL peuleHue.

JBa rpysa, CBA3aHHBIX HEPACTAKKUMOM 1 HEeBeCOMOM M, M, ~
HUTBHIO, [ABUMKYTCA IO TJaJKOH TOPU3OHTAJbHOU l—l — i
IMOBEPXHOCTH MOJ JeHdcTBHMEeM TI'OPH30HTAJLHOMH I ) ;

cunbl F, TPUIOXEHHOH K Tpy3y Maccoi M, v/

(cMm. pucyHok). MakcumasibHad cuia F, mpu KOTOpoit

HUTD eIllé He oOphIBaeTcsd, paBHa 18 H. M3BecTHO, YTO HUTH MOXKET BBIJEePXKaTh HArpy3Ky
He Oosee 10 H. Yemy paBHa Macca M; mepBoro rpysa, eciIm Macca BTOPOrO paBHA
Mz - 3 KP?

Ha mudpaknuonnyio pemeérrky, umeniryio 300 mrTpuxoB Ha 1 MM, NEpHeHIUKYJIAPHO €€
MOBEPXHOCTH IIajfaeT Y3KMH Jyd MOHOXPOMATHUYECKOTO CBeTa uacToToir 5,610 I'm.
Kaxop MakcuMaabHBIH TOPAZOK IHUPPAKIMOHHOIO MAaKCUMyMa, JOCTYIHOTO [Js
Ha0moxeHusa?

B ropusonTasbHOM MUJIMHIPE C IVIAAKUMY CTEHKAMM IIOJ MACCUBHBIM S
IOpHUIHEM ILIOIAABI0 S HaXOOUTCSI OTHOATOMHBIM HAeaJbHBLIA Tas. B
Ilopmienb coefMHEH €  OCHOBAHMEM IMJIMHAPA  IPYKUHOMN. WVWE Po
B HayanpHOM COCTOSHUM PACCTOAHKE MEXKIY MOPIIHEM X OCHOBAHHEM po B
nuIMHApa ObLIO paBHO L, a JaBjieHHe rasa B IUJINHAPE ObLIO PaBHO T
BHeIIHeMY aTMocepHOMY JaBJIeHHI0O p, (CM. PHCYHOK). 3aTeM

ragy ObLIO IlepeaHO KOJWYECTBO TEIJIOTHI €, M B pesyjabTaTe
NOpIIIeHb MeJJIEHHO IepeMecTHJICSA BUpaBo Ha paccrosHue b. Uemy
paBHA JKECTKOCTDH IPYIKUHBLL k?

B menwu, m300paskéHHOM Ha PHCYHKEe, COIPOTHBICHHE IUOIA R
B IIDAMOM HaIlIpaBJIEHUU IIPEHEOPEIKNMO MaJjio, a B 06paTHOM — A
MHOTOKPAaTHO IpEeBLIIAET  COMPOTHUBJICHUE PE3UCTOPOB.

IIpy mnoakIIOYeHMM K TOYKEe A IIOJ0KUTEJILHOrO IIOJIIOCA,

a K Touke B orpunareiabHOro moJioca Oarapeu ¢ IIC 12 B R
U 1OpeHeOPEKMMO MAaJbIM BHYTPEHHUM COIIPOTHBJICHHEM
norpebisgemMas B Ienu MoOIHOCTHL paBHa 4,8 Br. Ilpm B®
W3MeHEHUH IOJIAPHOCTHU IMOAKJIOUEHUsT OaTapeu IOTpedsieMasi

B IleOM MOIIHOCTL CTAHOBUTCSA paBHOU 7,2 Br. YKaKkuTe, KaK TEUET TOK UYepe3 IUOJLI
¥ Pe3uCTOPBl B 000UX CiIydasdx, M OIpeJesIuTe COINPOTHBIIEHUE pe3ucTopoB R, u R,.

CHapsan maccoit 2 Kr pasopBajicA B IIOJETe HA JBe paBHBIE YacTH, OJHA M3 KOTOPBIX
NIPOJOJIKUJIA JABUKEeHME B  HaNpaBIeHWM [BVMIKEHMsI cHapsana, a Jgpyrad —
B NIPOTHUBOIOJIOKHYIO CTOPOHY. B MOMEHT paspbiBa CyMMapHAas KUHETHYECKas SHeprus
OCKOJIKOB yBeJWUYMJIach 3a CUET SHEPruuM B3pbiBa Ha BeauuuHy AE. Momynab ckopocTu
OCKOJKa, JIeTAIero 0 HaNpaBJIeHWIO IABMKeHHsA cHapana, paBeH 900 m/c, a MomyJb
CKOpoCTH BTOpOro ockojgka — 100 m/c. Haiigure Besimunny AE. O6ocHyiiTe TPUMEHUMOCTD
3aKOHOB, WCIOJb3yeMbIX AJIS PEIIeHUs 3aJaduM.

IIpoeepvme, umobvL. kaxcdovli omeem 6wbin 3anucan padom ¢ HOMeEPOM
coomeemcmeyru,ezo 3a0aHUA.
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