Bapuant Ne2024309

KOHTPOJILHBIX H3MEPUTEJIbLHBIX MATEPHAJIOB
A7 npoBeneHusi B 2024 roay npoGHOro 3xK3amMeHa
no ®U3UKE
NHcTpyKIus M0 BHINOJHEHUIO PA00THI

JI7is BBIOJTHEHUS 9K3aMEHAIMOHHON paboThl MO (U3HMKE OTBOAMTCA 3 yHaca
55 mMunyT (235 MunyT). PaboTa cOCTOMT M3 JABYX 4YacTeW, BKIIOUYAIOIIMX B CeOs
26 3a1aHuii.

B zaganuax 1-4, 7, 8, 11-13 u 16 orBeTOM SIBIAETCS IIEJIOE YUCIIO HIIH
KOHEYHasi JecaThuyHasi poOb. OTBET 3alUIIUTE B MOJIE OTBETa B TEKCTE PalOTHI,
a 3aTeM IMepeHEecUuTe MO MPUBEAEHHOMY HIKE 00pasily B OnmaHk orBera Ne 1.
EnunHuiiel usmepennst pu3nyeckux BETMYUH MUCATh HE HYKHO.

OrTBer: -2,5 m/c?. - 2 /} 5

OtrBetoM K 3amanmssM 5, 6, 9, 10, 14, 15, 17, 18 u 20 sBusercs
nocneaoBaTeabHOCTh IuGp. OTBET 3amMIIMTE B IOJIE OTBETa B TEKCTE PalOTHI,
a3aTeM MEePEeHECUTE MO MPUBEAEHHOMY HIKE oOpasily 0e3 mpoOesioB, 3arsiThiX
U APYTHUX JOTOJIHUTEIBHBIX CUMBOJIOB B O11aHK OTBETOB Ne 1.

A|b
Orser: 41 LI |

OtBeroM K 3amanuio 19 sasisrorcs aBa yucia. OTBET 3alMIIUTE B II0JIE

OTBETa B TEKCTE pabOTHl, a 3aTeM IEPEHECUTE 10 IPUBEIEHHOMY HIDKE o0Opasiy,
HE pazjienss yncia npobenoM, B 6JaHk oTBeToB Ne 1.

Omer: (14 + 0,2 )H. |, 40,2

OtBer K 3amanHusM 21-26 Bkiro4yaeT B ceOs MOAPOOHOE OINMMCAHHUE BCETO
X0/la BBINMOJHEHUs 3a7aHus. B Onanke oTBeToB No 2 ykakuTe HOMEp 3aJaHUs
Y 3aIUIINTE €ro MOJIHOE PEIICHUE.

[Ipy BBIUKMCIEHUSX pa3pelIaeTCsl HCMOIb30BaTh HEMPOTrpaMMHPYEMBbIN
KQJIBKYJISITOP.

Bce 6nanku EI'D 3anonustoTcs sspkuMu 4EpHBIMU YepHUIIaMu. Jlomyckaercst
VCIOJIb30BaHUE IeJIEBON WU KAIIWJUIIPHOU PYUYKH.

[Ipy BBIMONHEHUU 3aJaHUM MOYKHO MOJIb30BATHCSI YEPHOBUKOM. 3amHCH
B YePHOBHKE, 2 TAKJKe B TEKCTe KOHTPOJIbHbIX H3MEPUTEIbHBIX MATEPHATIOB
He YYUTHIBAKOTCS NPH OLICHUBAHUM PA0OTHI.

bannel, mosyueHHsle Bamu 3a BBINOJHEHHBIC 3aaHUSI, CYMMHUPYIOTCS.
[TocTapaiiTech BBINOJHUTH KaK MOXXHO OOJbIlI€ 33aJlaHuid U HaOpaTh HaMOOJIbLIEe
KOJIMYECTBO 0aIOB.

ITocne 3aBeprieHus: paboThl MPOBEPHTE, YTOOBI OTBET Ha KaXJ0€ 3aJaHue
B O;1ankax oTBeToB Ne 1 1 Ne 2 Obui 3anucaH 1o MpaBUILHBIM HOMEPOM.

Kenaem ycnexa!



Huxe npuBeeHbl CripaBOYHbIE JaHHBIE, KOTOPhIE MOTYT MOHAA00UTHCS Bam
IIPU BBITIOJTHEHUH PAOOTHI.

JdecaTHYHBIC IPUCTABKHA

Haumeno- | O6o3naue- | Muoxurens | Hammeno- | O6o3Haue- | MHOXHTEID
BaHUeE HHE BaHUeE HHE
rura r 10° CaHTHU c 102
Mera M 10° MUJLIH M 10°3
KHJIO K 10° MHUKpPO MK 10°
IFeKTO r 10? HaHO H 10°°
eI I 10 ITHUKO i 1072

Koncmanmeot

YHUCIIO TT n =314

YCKOpPEHHUE CBOOOIHOTO MaICHHS Ha 3eMIie g=10 m/c?

IrpaBUTAILIMOHHAS TOCTOSTHHAS G=6,7 107 H-m%/kr?

YHUBEpCaJbHas ra3oBasi IOCTOSIHHAS R = 8,31 JIx/(moinb-K)

nmocrosguHas bosgpiimMana k= 1,38-10723 JIx/K

MOCTOSIHHAsI ABOTaIpO N, = 6-10% momp *

CKOpPOCTB CBETa B BAKyyMe c=3-10° m/c

K03 QUIMEHT IPOMIOPLIOHANBHOCTH B 3aKkoHe Kytona K= 4; =9-10° H-m*/Ka®

0

MOJIYJIb 3apsaa dJICKTPOHA _

(3neZ4eHTagHLH71 3J1e1<fpnqec1<1/n71 3apsin) e=16-10" Kr

nocrosiHHas [lmanka h=6,6:10"* k¢

Coomnowenusn medxcoy paiudHoIMu eOUHUUAMU

TeMIeparypa 0K=-273°C

aTOMHasl €IMHUIIA MACChl laeM. = 1,66-10727 KT

1 aromMHas eqUHUIIA Macchl SkBUBajgeHTHa 931,5 M»B

1 5EeKTPOHBOIBLT 15B=1,6:10"° JIx

Macca wacmuuy

AJIIEKTPOHA 9,1-10’31Kr ~ 5,5-10’4 a.e.M.

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

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

Ilnomnocmo MOJICOJTHEYHOI0 Macja 900 kr/™m°

BOJIBI 1000 xr/m® ATIOMUHUA 2700 xr/m°

npesecunsl (cocHa) 400 kr/m> Keresa 7800 kr/m°

KEepOCHHA 800 xr/m’ pTYTH 13 600 xr/m’

Yoenvnaa mennoémxocme

Bosel  4,2:10°  JIk/(xr-K) amomunus 900 Jxk/(xr-K)

mppa 2,1-10°  Jox/(kr-K) Me 380 Jk/(krK)

xKeresa 460  JIx/(xr-K) qyryHa 500 Jhx/(xr-K)

CBUHIIA 130  JIx/(xr-K)




Yoenvnaa mennoma

napooOpa30BaHus BOJIBI 2,3-10° Jlx/xr
MJIaBJICHUS CBUHIIA 2,5-10* Iix/xr
IJIaBJICHUS JIbJIa 3,3-10° [Ix/kr

Hopmanwnuie yenosun:  nasnenne — 10° ITa, temmeparypa — 0 °C

Monapuas macCca

azoTa 28-10° kr/mMonb relus 4.10°°
aprosa 40-10°  kr/Monb KUCJIOpOJia 32.10°°
BOJIOpOA 2.10°% kr/moms JINTHSA 6-10°°
BO3/TyXa 29.10° «kr/mMoIb HEOHA 20-10°3

BOJIbI 18-10° kr/mMomnb YTIIEKHUCIIOro ras3a 44.10°°

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




BAPHAHT 9

Yacts 1

Omeemamu k 3adanuam 1-20 agnaomcsa 4ucao uau nociedosamensHocms yugdp.
Omeem 3anuwume 6 none omeéema 6 mexkcme pabomsvl, a 3amem nepenecume
é B/IAHK OTBETOB N 1 cnpaséa om Homepa coomeéemcmeyou,ezo 3a0anus,
HavuHnas c nepeou knemouku. Kaxicdoli cumeon numwume 6 omoenvnoi kiemouke
6 coomeemcmeuu ¢ npuéedénnvimu 6 6aanre oopasyamu. EOunuys. usmepenusn
dusuneckux 6enuvUH NUCAMb He HYHCHO.

Ha pucynke npuBefén rpa@ui 3aBUCMMOCTH U, M/cC

MPOEKNVH U, CKOPOCTH TeJia OT BpPEeMeHH f. “130 ]
0 e
Omnpeznenure NPOEKOMIO @, YCKODEHUS 3TOrO 0 W
5 0 | 15 N207 25 | 30 t,c
Tejla B uHTepBasie BpemeHu oT 0 mo 10 c. -10 | B B - B |
Y EEEREEEN
Orser: M/c2.

l_T_‘ B uHepnuanbHO# cucTeMe oOTcuéra cmiaa F coobujaer Teay Maccoii m yCKOpeHHe
., m o .
1,5 m/c2. Kakoe yckOpeHHMe IIOJYYHT TeJO MAacCoil 3 B 9To#i cucreMe OTCUETa MHOX
neiicTBueM cuibl 2F?

Orser: Mm/c2.

E IMapuk maccoit 200 r magaer ¢ BeICOTHI 10 M ¢ HyYJIeBOM HAYaJbHOH CKOPOCTBIO.
K MoMeHTY mnajeHWa Ha 3eMJII0 IOTePA IIOJHOM MeXaHMYEeCKOH SHEPrHu 34 CUéT
conmpoTuBJeHus Bo3nyxa cocraBuia 10 % . KakoBa KuHeTHUeCKas JHEPrusd IINAPUKA
B 3TOT MOMEHT?

Ortser: Ix.
[Z' Ha pucyHKe npeacTaBjieHbl Tpa@UKH 3aBHCHMOCTH KOODAUHAT = X 1
4
OBYX TeJl OT BpeMeHH. UeMy DaBHO OTHOIIEHHE AMILIUTYZX i AN
2
kosie0aHU 3TUX TeENa? 2

OrBeT: \/ U

© 2024. 000 «UsparenscrBo «HanuonanibHoe o6Gpa3oBaHMe»
Konuposanne, pacnpocTpaHeHHe M HCIIOJIb30BaHME B KOMMEDUYECKHX leAx 6e3 NMCHMEHHOrOo paspelleHds IpaBooGiafaTesis He ZOIYCKaeTcs
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TUMNOBbLIE 3K3AMEHALIMOHHBIE BAPUAHThI

II' HeGonpioii rpys, IMOKOAINUICA HA TJIAAKOM TOPHU30HTAJbHOM CTOJIE, COEAVWHEH JIETKOH

FOPU30HTAJBHOM TMPYXKUHOM C BEPTHUKAJIbHOH CTeHKO#. I'py3s HEMHOro cMelnamT
OT TIOJIO}KEHUS PABHOBECHUA M OTIYCKAIOT M3 COCTOAHUSA IOKOSA, IIOCJEe Yero OH HauMHaeT
Ko0s1e6aThCA, ABUTAACh BAOJb OCH MPYKHUHEI, IIapajuieJbHO KOTOPOi HampaBieHa ock Ox.
B rTabaunme mnpuBeJEeHBl 3HAYEHHS KOODAMHATHI TIPys3a X B pas3jIUYHBIE MOMEHTBI
BpeMeHu t. BriGepuTe Bce BepHBIE YTBEP)KAEHHUA O pPe3yJabTaTaX IJTOro OIBITA
Ha OCHOBaHMM [JaHHBIX, coaepskammuxcss B Tabuune. IlorpemHocTs HM3MepeHUs
KoopauHaTtel pasHa 0,1 cm, Bpemenu — 0,1 c.

t, c 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 momenT Bpemenu 0,8 c ycKopeHue rpy3a MaKCHMAJbHO.

2) Moaynb cuibl, ¢ KOTOPOH HPYsKMHa [EeMCTByeT Ha Ipy3, B MOMEHT BpeMeHH 0,8 ¢
MeHbIIle, Y4eM B MOMEHT BpemeHu 1,2 c.

3) Yacrora KonmebaHuii rpysa paBHa 1 I'm.

4) Ilepuon xosebanwmii rpysa paBeH 1,6 c.

5) B momeHT BpemeHM 1,2 ¢ moTeHIMaJbHAs SHEPTrUA NPYKUHBI MUHHMAJbHA.

Orser: .

Ha pucyuke mnokasaH rpad@uK 3aBUCHMMOCTH KOODAWHATHI X TejJa, X
IBHIKYyIerocss Baoab ocu Ox, ot Bpemenu ¢ (mapaboaa). I'paduru
A n B npexacraBiAmT co00if 3aBUCHMMOCTH (PpM3UUECKUX BEJUYNH,
XapaKTepU3yIOUIuX ABMIKEHHNE Tejia, OT BpeMeHH t. 0 -

VYcTaHOBUTE COOTBETCTBHE MEXKIY rpaduKaMu U (HUSUYECKUMH
BeJIMYMHAMY, 3aBHCHMMOCTh KOTOPBIX OT BpPEeMeHH 3TH rpaduiru
MOTYT HIPEJCTABJIATD.

K xamaoii mo3uIuu mepBoro cToybna moadtepure COOTBETCTBYIOIIYIO MMO3UIIMIO U3 BTOPOTO
cTosI0Ila ¥ 3amMINKUTEe B TAOJUIy BhIGpaHHBIE IUGPHI I0J COOTBETCTBYIOIINMH OyKBaMH.

I'PAPUKN PU3NYECKUE BEJINYNHBI

A) 1) MoxyJsb CKOpPOCTH Teja

2) MoayJb YyCKOpeHUd TeJia

3) KHHeTHUYEeCKas SHEpPTHusd Tejia

0 7 4) mpoeknus Ha ock Ox I1epeMellleHHsA TeJa
3 HaYaJIbHOI'0 IOJIOYKEHU I

B)

OrBet: |A| B

© 2024. 000 «HUsparensctTBo «HamuonansHoe oGpasoBaHHE»

KOHEPOB&HMG, pacopoCTpaHeHMe M MCIOJIb30BaHME B KOMMEDYECKHUX LeJsax 6e3 MUCHMEHHOTO paspeiesus npaBooﬁ.na,zxa'rena He nonycxae'rcx
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BAPUAHT 9 75

IIpu temneparype 1,5T, u naBieHuu p, 2 MOJb HUAEAIHLHOTO rasa 3aHMMAKT 00neéM 4V,
CKoJbKO MOJB rasa GyayT 3aHuMaTh 06béM 2V, mpu Temneparype 3T, u naBJeHUU 4py?

OrBer: MOJIb.

Temnosaa mammuua ¢ KIIII 30 % 3a muky paboThl mosydyaeT OT HarpeBaTesd KOJUYECTBO
rTemoThl, paBHOoe 5 KJ[. Kakoe KoJM4YecTBO TEIJIOTHI MAIIMHA OTJAéT 3a LHUKJI
XOJIOAHUJIBHUKY ?

Orser: r]Ix.

IIpu H3Y4YEeHUH SABJICHUSA TerroooMeHa repMeTUYHBIH
TEIJION30JUPOBAHHBIA COCYZ C OJZHOATOMHBIM HJEAJBHBIM Ia3oM
pas3zeanyu HEIOABHXKHOM IeperopoiKoil, crmoco0HOM IPOBOAUTEH TEILIO,
Ha OBe OAMHAKOBBIe yacTH (cM. pucyHOK). Ilocie aToro ra3 B pPasHBIX YacTAX COCyAa
HarpeJu OO pPasHBIX Temmneparyp. Temmeparypa rasa B yactTu A paBHa 303 K, a B wactu
B pasma 20 °C. KoaudecTBOo rasa OAMHAKOBO B obGemx duacTax cocyza. Cuuras, 4TO
TEIJIOEMKOCTh COCYZa IIpeHeOpe)XuMO MaJjia, BhIGEpUTE Bce YTBEPXKAEHHUS, KOTOpbIe
BEPHO OTPAKAIOT M3MEHEHHUA, MPOUCXOLAIIME C ra3oM B JajbHeHINeM NOcJe OKOHYaHUS
HarpeBaHuA.

1) IIpu TemmooOMeHe ras B 4acTH B OTZaBaJ MOJIOMKHUTEJILHOE KOJWYECTBO TEILJIOTHI,
a ras B yacTH A ero moJiydaJ.

2) Yepes gocTaTOYHO GOJILIION IIPOMEXKYTOK BPEMEHH TeMIlepaTypa rasa B o0enx 4acTax
cocyZia cTajla OfMHaAKoOBOM u paBHoil 298 K.

3) BuyTpeHHsA sHeprus rasa B 4acTH A He M3MEHUJACH.

4) B mpormecce TemnoodOMeHa ras B cocyne A coepmmuia pabory.

5) Temmneparypa rasa B yacTu B moBnIcHJIach.

Orser: .

OIuH MOJb OZHOATOMHOIO HAEaJBHOrO rasa y4acTByeT B mpomecce P 3
1-2-3, rpadmk KoTOporo m3obpak€éH Ha PHUCYHKe B KOOpAMHATAX

p-V, rae p — naBieHue rasa, V — o0BEM rasa. 1 2

Kak usmensaworca abcoaoTHas Temneparypa rasa T B xofe Irpoiecca
1-2 u KoHIeHTpanuA MOJIEKYJ rasa n B Xofje mporecca 2—3?

s KasKJoi BeJMYWHBI OINPENeINTEe COOTBETCTBYIOIIUIM XapaKTep
U3MEHEeHUs:
1) yBenmumBaeTcs 2) ymeHbIIaeTCsA 3) He m3MeHsAeTCH

Banumure B Tabauny BeIOpaHHBIE MUMPHI AIA KakI0i ¢usudecKoil BeawyuHbl. 1udpe
B OTBETE€ MOTYT MOBTOPATHCH.

A6cosioTHass Temmeparypa KoHnuenrpanua MoJeKyJ rasa
rasa B xoje mporecca 1-2 B Xope mpoiecca 2—3

© 2024. 000 «UzparenscTBo «HanmonasbHoe o6pasoBaHue»
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TUNOBbLIE 3K3AMEHALIMOHHBIE BAPUAHTbI

YueHuk COeIWHNJI 4YeThbIpe JaMIIOYKH HaAKaJHUBaHUA

TaK, KaK IIOKasaHo Ha pucyske. Ompegeaure

COIIPOTHBJIEHHE Ienu MeKAy TouKamu A u B, eciau —
COITPOTHBJIEHNE KaXKI0H JaMIIOUYKH paBHO 12 Om. A ® B
Orser: Om.

OmnpejeiuTe SHEPryui0 MArHUTHOr'O IIOJIS KATYIIKM MHAYKTUBHOCTHIO 4 MI'H, IO KOTOpOI
NPOTEKaeT TOK, €CJIH CHJIa TOKa D A.

Orser: Tk,

Ha pucyske npusesés rpadukK 3aBUCUMOCTH CHUJIBI TOKA I OT BpeMeHU ¢ B KoJsie6aTeIbHOM
KoHType. CKOJNBLKO pas B TedeHUe IePBBIX 6 MKC 3HEprus KOHAeHcAaTOpa IOCTUIaeT
MUHUMAJLHOTO 3HAYEHW?

I, MA
’ N\
0 t -+ —3
1 2\3/4 5 6 t, MKC
-5

Orger: pas(a).

Or gepeBaHHOro xoJublla No 1 OTOABUIralOT IOMKHBIM IIOJIOC ITIOJIOCOBOT'O -MAarHuTa,
a OT MeIHOI'0 KOJblla Ne 2 — ceBepHBIM MHOJIOC TAKOrO )K€ MarLura (CM. PHCYHOK).

Ne 1 Ne 2

W3 npuBeAéHHOr0 HMMKE CINCKA BBLIOEPHUTE BCE BEPHBLIE YTBEPKAEHUS OTHOCHUTEJIHHO
Ha0I04aeMbIX SBJIEHUMA.

1) B konbrie Ne 1 MHAYKIMOHHBIM TOK HE BO3HHKAeT.

2) B koabie Ne 2 BO3HHKaeT MHAYKIIMOHHBIA TOK.

3) Koabmo Ne 1 mpurdAruBaeTcs K MarHury.

4) Kouabiio Ne 2 e B3amMOJEHCTBYET C MArHHTOM.

5) B xombme Ne 2 Bosuukaer IIC 3/€eKTPOMarHUTHOM MHIYKITUU.

Orser: .

Pesucrop R; u peocraT R, IOAKJIOYEHBI IIOCJIEJOBATEJILHO
K UCTOUYHUKY HaupsuxeHus U (cM. pucyHok). Kak usmenarcs

CHJIa TOKa B IeNW M HaNps'KeHWe Ha peocrate R,, ecim U R,
YBEJIMUYUTL CONMpPOTHUBJeHWEe peocrata? Cuyuratb, UTO I

HaIIpSAXKEeHMEe Ha BBIBOJAX HCTOYHUKA OCTAETCA IIPU DTOM |
IIOCTOSTHHBIM. ‘ R

© 2024. 000 «UsnarenscTBo «HanmoHasbHOe o6pasoBaHUE»
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BAPUAHT 9 77

A KaXIaoi BeJIWYUHBI ONPEeNeINTe COOTBETCTBYIOIIUI XapaKTep HM3MeHEHH:

1) yBenmunrcsa
2) YMEeHBIIUTCA
3) He M3MEHUTCH

BanummuTe B Tabauily BeIOpaHHBIe UMD A1 Ka)XJoi (usudeckoil BeauuuHbl. Iludps
B OTBETE MOTYT IIOBTOPATHCA.

Cuna ToKa B Ilenu Hanps:xkenue Ha peocrate Ry

flnpo muaruHsl T3Pt MCIBITHIBAaET o-pacIaj, IpU 3TOM 00Pa3yIOTCHA O-4aCTHLA M SAPO

XHMHUYECKOTO 3JIeMEeHTa ‘%X. Omnpepenure 3apan Z (B eJUHULAX 3JIEMEHTAPHOTO 3apAna)
agpa X.

OrBeT: .

MoHOXpoMaTHUYECKUI CBeT C AJMHOM BOJIHEI A IIaJlaeT HA IIOBEPXHOCTh MeTaJjlja, BHI3LIBaA
doroadpdexr. Ilocme M3MeHEHMs SHEPruyM MaJaOMIUX (OTOHOB MOAYJL 3alKPAIOIIEro
HanpsxeHud U,,; yBeanumiacd. Kak M3MeHMINCH IIPH 9TOM JJMHA BOJHBI A IIaJalOIIEro
cBera M pa6oTa BbIXOJa (HPOTO3JIEKTPOHOB C IMOBEPXHOCTHU MeTasaa?

Hns Kaaoil BeJHMYUHEI ONpPeAeJNTe COOTBETCTBYIONINHM XapaKTep U3MeHeHUs:

1) yBemumumiach
2) ymMeHBIINJIACH
3) He M3MeEHHJIACh

Sanumure B Tabauny BuIOpaHHBIE MUMPHI IIsA KayKIoi ¢usmyecKoil BeauwduuHbl. Iudpel
B OTBeT€ MOTYT IIOBTOPATHLCA.

JIHA BOJIHBI A IIaJaloIero Pa6ora BpIXOZA
cBeTa hOTO3JIEKTPOHOB

BriGepuTe Bce BepHBIE YTBEepXKAeHUA O (UBUUYECKUX ABJIEHUAX, BeJIMIMHAX
¥ 3aKOHOMEPHOCTAX. 3amuinuTe nudpbl, II0h KOTOPHIMUA OHHM YKAa3aHBI.

1) Ilpn paBHOMEPHOM IMIPAMOJVHEMHOM [ABH)KEHMM 3a Jo6ble paBHBIE IIPOMEXKYTHKU
BpEeMEHH TeJIO COBepIIaeT OJAMHAKOBBIE Ie€peMeIleHUsd.

2) CpenHAsA KHHeTHYECKAas SHEPrus IIOCTYIIATEJbLHOT'O TEIJIOBOrO IBMXKEHUSA MOJIEKYJI
rasa o0paTHO NIpPOIIOPIUOHAJbHA a6CONMIOTHON TeMIeparype rasa.

3) B omHOpPOAHOM 3JIEKTPOCTATHYECKOM II0Jie paboTa IO TEepeMEeUIeHUI0 3apAfa MeXAy
IBYyMS TOUYKAMHM HE 3aBUCHUT OT TPAeKTODPHHU.

4) Ilpu nmepexofie 3JIEKTPOMATHUTHOM BOJIHBI M3 ONTUYECKHU MeHee IIJIOTHON B ONTHUYECKU
0oJiee MJIOTHYIO CpeAy YacTOTa BOJIHBLI YMEHBIIAETCS.

5) Ilpm asekTpoHHOM [B-pacmaje MaccoBOe YHCJIO fALPa OCTAETCA HEM3MEHHBIM.

OrBer: .

© 2024. 000 «Usgarenscrso «HaunmonansHOE 06pasoBaHue»
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TUMNOBbLIE B3K3AMEHALIMOHHBLIE BAPUAHTDI

5]

YroOBl y3HATHL AWAMETP MEAHOM IIPOBOJIOKHM, YYEHHMK HAMOTAI €€ BUTOK K BHUTKY
Ha KapaHJaIl M M3MepuJ AJauHy HamoTkm u3 20 BuTkKoB. [IMHa OKasajach paBHOU
(15 + 1) Mmm. 3anumnuTe B OTBET AMAMETP IIPOBOJIOKY C YUETOM IOTPEITHOCTA U3MEPEHUH.

Orser: ( + ) MM.

B 6nrank omeemoé M 1 nepernecume moavko wucna, He pa3denss ux npobenom
unu Opyzum 3HAKOM.

Heo6xoauMo coGpaTh BKCIEPHMEHTAJIBHYIO YCTAHOBKY, C IIOMOIIBIO KOTODOH MOKHO
OIIpeJieJINTh I[OKa3aTesb IIPEJOMJEHHMs cTekJa. [[isi Toro 4ro6bl CO3AaTh Y3KUH Jyd
CBeTa, IIKOJbHUK B3AJ JIAMIIOUYKY M 9KPaH C MajJleHbKHM KDYrJbsIM oTBepctueM. Kaxue
deéa nmnpeavera ©3 IPUBEAEHHOTO HUXKE IMepedHs o0OpyAoBaHUA He0OXO0AUMO
JOTIOJTHUTEJBLHO HCIOJb30BaTh AJIA MPOBEAEHUS ITOr0 dKcIepuMeHTa?

1) nulockasi CTeKJAHHAS NJIACTHHA C NMAPAJLIEJLHBIMHU I'DAHAMU
2) sepkraJo

3) muHamMoMeTp

4) raJbBaHOMETP

5) JauHelika

B orBere 3ammmmnTe HOMepa BLIOPAaHHBIX IIPEIMETOB.

Orser:

He 3a6ydvme nepenecmu 6ce omeéemui 6 6aank omeemos N 1 6 coomeemcmeuu
¢ URCmpyKyuell no 6bLINONLHEHUIO pabombl.

IIposepvme, wmobwvt kKaxcOvili omeéem O6bIA 3aNUCAH 6 CMPOKe C HOMeEpOM
coomeéemcmaeyou,ezo 3a0aHUA.

YacTts 2

HAna 3anucu omeemoé na 3adanun 21-26 ucnoavsyiime BJIAHK OTBETOB N 2.
3anuwume cravana Homep 3adanus (21, 22 u m.d.), a 3amem peweHnue
coomeéemcmaeyroweil 3adavu. Omeems. 3anucviéaiime wémko u pa3bop4ueo.

B HmkHell mnDOJOBMHE HE3apAKEHHOr0 METAJUIMYECKOro Imapa
pacnoJjaraerca KpyHHaA IIapoo0pasHas IIOJOCTh, 3alloJIHEHHAA
Bo3xyxoM. Illap HaxoauTCs B BO3AyXe BAAJIH OT APYIUX IpPEIMETOB.
B menTp mOJIOCTM IIOMEINEH IIOJIOMKHUTENLHBLIM TOUYEUHBLIH 3apAfm
q > 0 (cm. pucyHOK). HapucyiiTe KapTUHY JUHUHA HANPAKEHHOCTH
9JIEKTPOCTATUYECKOr0 IIOJI BHYTPH IIOJIOCTH, BHYTPHU IIPOBOJHUKA
¥ cHapyu mapa. Eciu moJsie oTCyTCTByeT, HaIMIIUTE B AAaHHOM
ob6nactu: E = 0. Eciu mosie OTJIMYHO OT HyJIsSI, HAPUCYITe KapTHUHY
mons B JaHHOM  o6sacTH, MCIOJIB3yA  BOCEMb  JIMHWH
HanpakéaHocTn. OTBeT HOSACHHUTE, YKAas3aB, KaKue (QuandecKue
3axKoHOMepHOCTH BhI MCHONB30BAIM IS 00BACHEHU.
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ITonnoe npasunsnoe peutenue raxcdoii ui 3adaxw 22—26 donxcwno codepicamd
3aKOHbL U (POPMYNbL, NPUMEHEHUE KOMOPbIX Heo6xo0umo u docmamouno s
peweHus 3adaiu, a makKxce mamemamuiecKue npeo6pa3oeaHusl, paciémol
C YUCNEHHBLM OmEemom U npu Heo6xo0dumocmu PUCYHOK, NOACHAIOWUL peutenue.

IIBa rpysa, CBA3aHHBIX HEPACTSIKUMOIN 1 HeBECOMOM M, M, -
HUTHIO, ABUDKYTCA II0 TJIaAKOIl TI'OpPHU3OHTAJIbHON I———-, — i"
MMOBEPXHOCTH IOJ JAeHCTBUEM TIOPU3OHTAJILHOH ] |

cuibl F, mnpummoxeHHOM K Tpy3y Maccoit M, / / /

(cMm. pucyHok). MakcumanbHasa cuia F, nIpu KOTOPOH

HUTH elé He obpriBaercd, paBHa 18 H. M3BecTHO, 9TO HUTH MOXKET BBIZEPIKATH HAIPY3KY
He Oomee 10 H.Yemy paBHa Macca M; mepBoro rpysa, €CJIH Macca BTOPOro paBHA
My=3 kr?

Ha nudpaknuorHyo pemérky, umenomyo 300 mTpuxoB Ha 1 MM, NepneHIMKYJIAPHO eé
IIOBEPXHOCTH IIafaeT Y3KMI Jyd MOHOXPOMATHYECKOro cBeTa uacroroir 5,6 - 1014 TI'nm.
KaxoB MaKCUMaJbHBI HOPALOK AUPPAKIIMOHHOTO MAaKCHMyMa, JOCTYIHOrO IJIA
HaboneHusa?

B ropu3oHTAJLHOM IIUJIXHAPE C IIAAKNMU CTEHKAMUY II0J, MACCHUBHBIM /8
[OpIIHEM ILIOMIaAbl0 S HAXOAUTCA OJHOATOMHBIN HIeaJbHBIA ras. r B
Ilopmens coeguHEH C OCHOBAaHMEM IIWIWHAPA IPYKHUHOM. /V\/\N Po
B HayaJIBLHOM COCTOAHHH PACCTOSHUE MEXXKAY IMOPIITHEM M OCHOBaHUEM po B
nuauHApa 66110 paBHO L, a JaBieHMe rasa B IUJIWHApPe OBLIO PaBHO T
BHEIIHEMY aTMOChHEepHOMY HOaBJEHWI0 p, (CM. pPHCYHOK). 3aTeMm

rasy OBLIO I€peJaHO KOJUYECTBO TEIJIOTHI @, ¥ B peadyjabTare
MOpIlIeHh MEAJIEHHO IePEeMEeCTHJICS BIpaBo Ha paccrogHue b. Uemy
paBHA KECTKOCTHL NPYKUHBI k?

B menu, ms3o6payKEHHOM Ha DHUCYHKE, COIIDOTHUBJIEHHE AUOJA R
B IPAMOM HANpAaBJEHUM IpeHeGpesKuMo MaJjo, a B OOpaTHOM — A
MHOTOKPATHO  IIPEBBIIIIA€T  CONDOTHUBJIEHVME  Pe3UCTOPOB.

IIpy DOAKJIIOUEHMHM K TOYKe A TIOJIOKHUTEJNBLHOIO IIOJIOCA,

a K Touke B orpunarenpHoro moJioca 6Garapeun ¢ 91C 12 B R
M 1nOpeHeOpeXKMMO MAaJLIM BHYTPEHHHMM COIPOTHUBJICHUEM
norpebJasieMas B IellX MOIHOCTEL paBHA 4,8 Br. IIpur namenenun B®
MOJISAPHOCTY MOAKJIOUEHHS Oarapewm 1morpebiigdeMas B Ienu
MOIIJHOCTH CTAHOBMTCA paBHOM 7,2 Br. VKaure, Kak Te4éT TOK uYepe3 AHOALI
¥ Pe3HCTOPHI B 060MX CIy4asX, M OIpENeJUTe COIPOTHUBJIEHWE PEe3UCTOPOoB R; u R,.

CHapsajs Maccoii 2 Kr pasopBajicsi B IIOJIETe HA JABe DaBHBIE YacTH, OAHA M3 KOTOPBIX
NMPOJOJIXKKMJIA [JBHKEHHEe B HAIpaBjJeHWMHM JBWIKEHUsA CcHapsaja, a Jgpyrag —
B IIPOTHBOIIOJIOMKHYIO CTOPOHY. B MOMEHT pasphIiBa CyMMapHasd KHHETHYECKasd JHeprus
OCKOJIKOB YBEJIMUUJIACH 34 CUET SHepruM B3phiBa Ha BeanumHy AE. Moxayab CKOpoCTH
OCKOJIKa, JIeTAINero II0 HANpaBJeHWIO IBM)KeHus cHapsga, paBeH 900 m/c, a Moxay’b
cKopocTH BTOporo ockoaka — 100 m/c. Haiigure Benuunny AE. O6ocHyliTe IPUMEHMMOCTb
3aKOHOB, MCIIOJb3YEeMBIX AJIS DeIlleHus 3aJadM.

ITposéepvme, umobwvt xKaxcdoiii omeem O6vin 3anucan padom ¢ HOMepOM
cooméemcmaeywu,ezo 3a0aHUA.
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