Bapuant Ne2023303

KOHTPOJIbHBIX H3MEPUTEJbLHBIX MATEPHAJIOB
nJis1 mpoBeaeHusi B 2023 roay nmpoOoHOro 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 YacTe, BKItoyaromux B cedst 30 3amaHui.

B zamannax 1-3, 7-9, 12—14 u 18 oTBETOM SABIIAETCS LIEJIOE€ YUCIIO WM KOHEYHAS
necaTudHas ApoOb. OTBET 3alMIIKUTE B TI0JI€ OTBETA B TEKCTE pabOTHI, a 3aTEM MEPEHECHUTE TI0
npuBeIEHHOMY HIDKE 00pasiy B O1ank orBera Ne 1. EnuHUIBI n3MepeHus: PU3NISCKUX BETUIHH
nUcaTh HE HYXKHO.

Orser: "‘2,5 M/ 3 - 2 ! 5

OtBeroMm K 3amanusm 4-6, 10, 11, 15-17, 19, 20, 21 u 23 gBageTcsa MOCIEA0BATENLHOCTD
¢ p. OTBET 3aMUIIUTE B MTOJIE OTBETA B TEKCTE PabOTHI, a 3aTeM MEPEHECUTE TI0 TPUBEIEHHOMY

HIKe 00pasiry 6e3 mpo0eIioB, 3amsiThiX U JPYTUX JOMOJHUTEIBHBIX CUMBOJIOB B OJJaHK OTBETOB
Ne 1.

A|Db

OrtBeT: 4 1 7 LI I

OTBETOM K 3a4aHUI0 22 ABIAIOTCA ABa yrcia. OTBET 3alUIINTE B IIOJIE OTBETA B TEKCTE
paboThl, a 3aTeM MEepeHEeCHUTe MO MPUBEAECHHOMY HUXKE 00pasily, He pa3essis Yucia mpooesom, B
Oma"k oTBeTOB No 1.

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

Otger k 3aganusam 24 — 30 BkIo4yaeT B cedst MoApoOHOE OMHUCaHue BCETO X0/1a
BBITNIOJHEHUS 3a/1aHus. B Gianke otBeToB Ne 2 ykakute HOMeEp 3aJjaHus
Y 3alMILINATE €ro IOJIHOE PELICHUE.

IIpu BeIUKCIEHUAX pa3pelaeTcs UCIOIb30BaTh HEMPOIPAMMUPYEMBIN KaJIbKYJISATOP.

Bcee Onanku EI'D 3anonHsAt0TCS SpKUMHU Y€pHBIMU YepHUIaMHU. JlomyckaeTcs
WCITOJIb30BAaHUE I'eJIEBON MIIN KAWJIIIPHOU PYUYKH.

IIpu BBINOIHEHNUHU 3aJaHUM MOYKHO I10JIb30BAThCS] YEPHOBUKOM.

3anucu B YepHOBHKE, a TAK:Ke B TEKCTe KOHTPOJIbHBIX H3MEPHTEJIbHbIX MATEPHAJIOB
He YYUTBHIBAKOTCS NPH OLCHUBAHUM Pa0OTHI.

bamuel, monyyenHele Bamu 3a BbINOJSIHEHHBIE 3ajaHusi, cymmupyrorcs. [locrapaiitech
BBITOJIHUTH KaK MO>KHO OOJIbIIIe 331aHUi M HaOpaTh HauOoJIbIIee KOJTUIECTBO OALIOB.

[Tocne 3aBepiieHus pabOTHI TPOBEPHTE, YTOOBI OTBET HA KAXKIO0E 3aJaHNe B OJaHKaX
orBeToB Ne 1 1 No 2 ObL 3amucaH moJ| MpaBUILHBIM HOMEPOM.
Kenaem ycnexa!




Hwxe npuBeieHbI CIIpaBOYHbIE JaHHBIE, KOTOPbIE MOTYT MOHA100UThCs Bam mpu
BBITIOJTHCHUH Pa0OTHI.

JdecaTHYHBIE IPUCTABKHA

MOCTOSIHHAsE ABOTaIpO

nocrostaaadg [lnanka

rpaBUTAIMOHHAS] TOCTOSIHHAS
YHUBEpCaJIbHas Ta30Basi IOCTOSIHHAS
noctossHHag bonbiimana

CKOPOCTB CBCTA B BAKYyyMC

MOJZYJIb 3apsi/ia AEKTPOHA
(371eMEeHTapHBIN 3JEKTPUUECKUI 3apsi)

K03(PUIUEHT TIPOMOPIMOHATLHOCTH B 3aKkoHe Kynoma K=

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

BaHMC BaHMC
rura r 10° CaHTH C 107
Mera M 10° MUJLIA M 10°°
KHJIO K 10° MHUKpPO MK 10°
T'eKTO r 10 HaHO H 10°°
e I 107t [TUKO i 10712

Koncmanmur

YHCIIO T n =314

YCKOpPEHHE CBOOOHOTO MaJIeHUs Ha 3eMJie 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% moms *

c=310% m/c
L. 9-10° H-M¥/Kn?
47[80
e=16-10PKn

h=6,6-10"* Ix-c

Coomnowenue medxcoy pasnudyHoIMu eOUHUUAMU

Temnepatypa
aTOMHas €JMHULIA MACCBI

1 aToMHast eIMHUIIA MacChl DKBUBAJIEHTHA

1 3JIEKTpOHBOJBT

1 actpoHOMUYECKasi €TUHUIIA

1 cBeTOBOM TOJ
1 mapcex

0K=-273°C

1a.em =1,6610"7" kr
931,5 MaB
15B=1,6:10" Jix

1 a.e. ~ 150 000 000 xm
1 cB. TOI ~ 9,46'1015 M
I ik =3,26 cB. TOAa

Macca wacmuuy
AIIEKTPOHA

IIPOTOHA
HEUTpPOHA

9,1-10kr~ 5510 a.e.m.
1,673-10 %" kr ~ 1,007 a.e.m.
1,675-10 % kr ~ 1,008 a.e.m.

Acmpouomuuecxue 6e/1UYUHDbl

cpenHuil paanyc 3emMiau
panuyc ConHia

temneparypa nosepxsoctu CosHua

Re =6370 kM
R, =6,96-10° m
T=6000 K




Ilnomnocme MOACOJIHEYHOTO Maciia 900 kr/m°
BOJIbI 1000 xr/m® ATFOMUHUSA 2700 kr/m°
npeBecuHs! (cocHa) 400 kr/m° Kesesa 7800 kr/m°
KEpOCHHA 800 kr/m° PTyTH 13 600 kr/m°
Yoenvnaa mennoémkocmo

BOJIBI 4,2-10% JIx/(xr-K) AITFOMHHUS 900 Tx/(xr-K)
Jba 2,1-10° Jix/(xr-K) MenH 380 Ix/(xr-K)
xKenesa 460 Jx/(xr-K) qyryHa 500 ITx/(xr-K)
CBHHIIA 130  JIx/(xr-K)

Yoenvnaa mennoma

napooOpa3oBaHus BOAbI 2,3-10° Jlx/xr

IJ1aBJICHUS CBHUHIIA
ITIaBJICHUA JIbJA

2,5-10* Jx/kr
3,3-10° JIk/kr

HOpMaJleble ycaoeus:

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

Monapuasa macCca
asora 28.10°% Kkr/moib

40-10° kr/mMoub

aprosa

BOJIOpOJIA 2.107° kr/mons
BO3yXa 29.10° kr/moJb
BOJEI 18102 kr/mouns

TeIust
KHACIOpoaa

JUTHS

HEOHa
YIJIEKUCIIOTO Ta3a

4107 kr/monb
32.10° kr/mMoib
6-10° KI/MOJb
20-10° xr/mMonsb
44.10°° xr/moib
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BAPHUAHT 3

Yacts 1

Omeemamu k 3adanusam 1-23 aenaromces wucno uau nocredoéamenbHocmsd yu@p.
Omeem 3anuwume 6 noie omeéema 6 mekcme pabomovi, a 3amem nepenecume
6 BIAHK OTBETOB N: 1 cnpaéa om nomepa coomeemcmeyiou,ezo 3a0anus,
HawuHas ¢ nepeou knemouxu. Kasxcodoti cumeon nuwwume 6 omoenvroi Kiemouke
6 coomeéemcmeéuu ¢ npuéedénnovimu 6 6aanke oopasyamu. EOunuysvt usmepenus
du3uvecKux 6elULUH NUCAMb He HYHCHO.

Ha pucynke nokasaH rpauk 3aBUCHUMOCTH IIPOEKIIMU U, CKOPOCTH TeJla OT BPeMeHH i.
KakoBa mpoekiusa a, YCKOPEHHUs ITOTO Teja B MOMEHT BpeMeHHU 2 c?

v_,M/C
6

OrsBer: M/ce.

B uHepnmaJsbHOM cucTeMe OTCUETA TEJI0 Maccoil 2 Kr IBUIKETCA IPSIMOJIMHENHO IIoJ
IeMCTBMEM MOCTOSHHOM CHJIBI, paBHOI 1mmo moxyJiio 15 H. Hemy paBeH MOAyJab U3MEHEHUS
UMITyJbca Tesa 3a 3 c?

Orser: KIr'*M/cC.

Bpycok maccoii 1,5 Kr moosKuiam Ha TOPHU3OHTAJbHBEIN cTojs. KakoBa mioiianb rpaHu,
HA KOTOPOH JIeKHUT OPYCOK, eClIM OH OKasbIBaeT Ha CToJ masjeHue 1,2 klla?

OrBer: cM2.

Ha pucynke mokasaH rpa@uiK 3aBUCHMMOCTH KOOPAMHATHI X Teja, X B
IBUKyHIerocss Baosib ocu Ox, or BpemeHu t. VI3 mpuBeaEéHHOTO A
HU’Ke CINCKa BhIOepuTe BCEe BepPHBIE YTBEPIKAEHM. C

1) B rouke C mpoeKIiua CKOPOCTH Tejia Ha ock OXx oTpuilaTeJbHA.

2) Ha yuyactxe BC MOAyJib CKOPOCTH TeJjia YMEHBIIAeTCs. D

3) Ilpoexknusa mepemelnieHusi Teja Ha ocb Ox Ipu IMepexoje
u3 Touku C B Touky D oTpuliaTeJbHAa. 0 t

4) B Touke D mpoeKIusa yCKOPEHU Teja Ha och OX IMOJI0KUTE IbHA.

5) B TouKe A yCKOpeHHe TeJjla W €ro CKOPOCTh HAIIPABJEHLI B OJHY CTODOHY.

Orser: v .
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TUMNOBbLIE 3K3AMEHALUMOHHBLIE BAPUAHTDI

Kamenn mozb6pocusin BeBepx. Kak MeHAOTCA MO Mepe MOABEMa YCKOpPeHUEe KaMHA M €ero
norennuanbHasa sHeprua? CompoTuBjieHne BO3AyxXa He YYUTHIBATb.

,HJIH Ra)RJIOfI BEJIMYUHBI OIIpenejinuTe COOTBeTCTBYIOIIII/Iﬁ XapakKTep U3MEHEHUA:

1) yBenuumBaercsa
2) yMeHbIIIaeTCs
3) He MeHseTcs

Banumure B Ta0IUIy BHIOPaHHBIE HNUMPHI AJIA KaKaoi (usuyeckoil BeauduHbl. ILudpsr
B OTBETE MOTYT ITOBTOPATBLCH.

Yckopenve KaMHSA IToTeHnmanbHas 9HEPrus
KaMHA

Teno paBHOMEPHO IBMXKETCS II0 OKpY»KHOocTu pamuycom R. Yacrora obpaineHusa Tesa
paBHA V. YCTAHOBUTE COOTBETCTBHE MEKY (HDUBNUECKUMY BeINUNHAMY, XapaKTepU3yIOIIuMU
IBUXKEHHE Teja, U (popMyJiaMu, IO KOTOPHIM MX MOXKHO PAaCCUUTATh.

K xasxmoil mosuiuy mepBoro CToJIONa moAGepuTe COOTBETCTBYIOIIYIO IIO3UIINIO U3 BTOPOTO
cTosifIla ¥ 3amMINUTEe B TaGJUIly BhIOPaHHBbIE IUMDHI IIOJ COOTBETCTBYIOIMMU OyKBaMHU.

OUBNYECKUE BEJINYNHBI DPOPMVYJbI
A) JjuHeliHasg CKOPOCTH 1) 2nv
B) yruaoBas ckopocTb 2) 47*v?R
3) 2nRv
1
4) S
Orset: |A | B

IuanHapUYeCcKuil cocy pasmesiéH JIETKUM TMOJBMUKHBIM TeIlJIOU30JUPYIOUIUM IIOPIIHEM
Ha JABe 4YacTh. B OZHOM dYacTH COCyJa HAXOAUTCS BOAOPOZ, B APYrod — KHUCJIOPOZ.
KonmnenTpanus MoJIeKyJ ra3oB oguHakosa. Oupeesinre OTHOIIIEHNE CPefHEeKBaJpaTudHOR
CKOPOCTH TEeILJIOBOI'O [IBHKEHMA MOJIEKYJ KHCJIOpOAa K CPeJHEKBaJpPATUYHON CKOPOCTHU
TEILJIOBOTO ABHXKEHMS MOJIEKYJ BOJOPOLA, KOTAa HOpPIIeHb HAXOAWUTCA B DaBHOBECHUH.

Orser: .

C wugeanbHBIM Tra30oM IIPOMCXOAMUT HN30XOPHBIM IIpolecc, B KOTOPOM B pe3yJabTaTe
yBeJIMueHHs abCOJIIOTHOM TeMIlepaTyphl rasa B 2 pasa ero JasjeHue Bo3pocyo Ha 75 klla.
Macca rasa mocrosanHa. KakoBo ObLI0 mepBOHaYaJbHOE JaBJieHHE rasa?

Orser: klla.

Ta3 mosiyums M3BHE KOJMYECTBO TemyoThl, paBHoe 200 'k, u Ipu 3TOM BHEIIHHE CHJIBLI
coBepIIMIM HajJ HUM pabory, paBuyio 80 II;k.Macca rasa He MeHsauachk. Ha CKoJBKO
yBeJIUYMJIacCh BHYTPEHHAS dHepPrus rasa?

OrBeTr: Ha I,

© 2023. 000 «H3parenncTBo «HanuonaabHoe o0pasoBaHUe»
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B nuiamHADMYECKOM cCOCyZE, B3aKPBLITOM MNOABUMKHBIM
IOpUIHEM, HaXOAUTCSA BOASHON Imap M Kaiuid Bogbl. C mapom
B COCyZe IpH IOCTOAHHOM TeMIIepaType IIPOUCXOIUT
nponecc a—b—c, pV-mmarpamMmma KOTOPOTO TpeJACTaBjeHAa
Ha pucyHKe. VI3 mpuBeIEHHOTO HHU)Ke CIIMCKA BHIOEpHUTE Bce
BepHBIE YTBEPKICHUS OTHOCHUTEJIHBHO 3TOTO IIpoIlecca.

|
|
1) B mpormecce a — b BHYTpeHHsAs 9HEepPrus mapa IMOCTOAHHA. |
2) B cocTosHMM @ BOAAHONM Iap SABJSAETCA HEHACHII[EHHBLIM. f
3) B mpomecce b — ¢ MJIOTHOCTH IIapa YMeHbIIIAETCH. 0 Vv 2V vV
4) B mpomecce a — b Macca Kamjiu BOJAbl YMEHBIIIAETCH.
5) B mpomecce b— ¢ oT mapa OTBOAUTCS IOJIOMKUTEILHOE
KOJIMYECTBO TEeILJIOTEI.

Orser: .

TonKkas, ympyraga M MArKas o006OJOYKA I'epMETHMUYHOrO0 BO3AYIIHOIO Iapa HAaIloJHEeHa
Bo3gyxoM. Kak M3MEHSIOTCS € BBICOTOI IIPHM OBICTPOM HOABEME BHYTPEHHSA JSHEPrus
BO3Ayxa B Imape u ero o6usém? TemnnonpoBOJHOCTHIO 000JOUKH IIapa IpeHedpedb.

HJIH Ka?K}.IOfI BEeJINYUHLI OIIpenesinuTe COOTBGTCTBYIOU_II/Iﬁ XapakKTep U3MEeHEeHUdA:

1) yBenwuuBaeTrcs
2) yMeHbIIaeTcA
3) He M3MeHseTCA

Sanumure B Tabauny BhIOpaHHBIE MUMPLI IO KaXKA0i (puauuecKon BeawduHbl. I[udpsl
B OTBeT€ MOTYT IOBTOPSTHCS.

Bryrpennsas sHeprusi Bosxyxa O0BEéM BO3myxa

BoceMb OJMHAKOBBEIX pPE3UCTOPOB ¢ comporuBjieHueM r=1 OM coeguHEHHI
B 3JEeKTPUUYECKYI0 Iienb, N0 Koropoii Teuér Tok I=8 A (cm. pucyHok). Kaxkoe
HaIpAKeHUe NOKasbIBaeT BOJILTMETP? BosbTMeETp cumTaTh MAEAJIBHBIM.

S

Orser: B.

IIpsamonuueiiHbIll TPOBOAHWUK IJIMHOM L, MO KOTOPOMY IIPOTeKaeT TOK I, IOMeIéH
B OZHOPOJHOE MArHHMTHOe IoJjie MepHeHAMKYJIAPHO JUHUAM HHAYKLUMM B. Bo CKOIBKO
pa3 yBeJMUYUTCA cuyia AMiepa, JeHCTBYIONAas Ha IIPOBOJHUK, €CJIHA ero IJIUHY YMEHbIIUTD
B 1,5 pasa, cuiy TOKa B IIPOBOJHUKE YBEJUUYHUTHL B 6 pas, a MHAYKIMIO MArHUTHOIO IOJIS

MOAEePKUBATh IpPeKHen?

OrBer: B pas(a).
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TUNOBBLIE 3K3AMEHALIMOHHbLIE BAPUAHTbI

Korgencarop, 3apAXeHHBIA 10 pPasHOCTH MOTeHIHnanoB U,y, B IepPBBIA pasd MOAKJIIOYUIN
K KaTyllKe ¢ MHIYKTHUBHOCTBHIO L; =L, a BO BTOPO#i — K KaTyIIKe C WHAYKTUBHOCTBIO
L,=5L. B o6oux ciaydadax B IOJy4UBIIEMCS KOHTYype BO3HHUKJM He3aTyxarlue
9JIEKTPOMArHUTHBIe KojeOaHusa. KakoBo OTHOIIEHME MaKCHUMAJbHBIX 3HAYEHWN SHEPruu

MAr"HmuTHOI'O IIOJAd KaTYIIKHN Ipu 9TUX KonebaHuAx?

Orser: .

Ha pucynxe npuBegéH rpaduk B3aBUCHUMOCTH CHJIBI [, MA

TOKa OT BpeMeHH B KojebaTeJIbHOM KOHTYype, 6

00pa3oBaHHOM KOHJeHCaTOpOM u KaTyMIKOH’, . . /\
HHIYKTUBHOCTH KOTOPO paBHa 0,3 TH. 0 1 2\3/4 5 6 t,Mc
W3 npuBef€HHOTO HUYKE CINCKa BbHIOEPUTE BCe BEPHBIE -6

YTBEPIKICHUS.

1) MakcuMaJbHOe 3HAUEHWE OSHEPrUHM OJJIEKTPUYECKOro II0JIA KOHAEeHCAaTopa paBHO
21,6 mrJlx.

2) B momeHT BpeMeHM 3 MC 3apfdj] KOHAEHCATOpa PaBeH HYJIIO.

3) Ilepuoj 5/IeKTPOMArHUTHBLIX KOJeOaHWUII B KOHType paBeH 4 Mc.

4) 3a mepBbie 6 MC 9HEPTrHA MArHUTHOTO NOJA KATYIIKW JOCTUIJIA CBOEr0 MaKCHMyMa
2 pasa.

5) B MOMeHT BpeMeHH 2 MC DHEPTHs 3JIEKTPUUECKOIO IIOJISA KOHJEHCAaTopa AOCTHUTAeT
CBOEro MUHHUMYMa.

Orser: .

YacTtuna Maccol m, Hecylias 3apdaji ¢, ABUKETCS B OJAHOPOJHOM MArHMTHOM IIOJe€
¢ mHAyKOHedi B IO OKDPYXXHOCTH paguycoM R co CKOpoCThIO U. HUTO IIPOM30MAET
C paguycoM OpOHTHI M TIepHOJOM OOpAIeHWs YACTHIBI IPH yBeJUYEHHU CKODOCTU eeé
IBUXKEHUA?

IIns Ka)kIo¥ BeJIWYMHBI OIpPENEIUTe COOTBETCTBYIOIIUI XapaKTep M3MEeHEHU:

1) yBeamuurcs
2) yMEHBINUTCS
3) He MBMEHUTCH

SanumuTre B Tabauny BbeIOpaHHbIe MUGPHI AJTA Kakaoro orsera. Iludpsl B oTBETE MOTYT
MIOBTOPSATHCH.

Pagmyc opOUTBI 4acTHIIHI Ilepuon obpallleHUA YaCTHUIIBI

© 2023. 000 «UsparenscrBo «HanuoHansHOe 00pasoBaHUE»
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Hccrenyerca osiaeKkTpuueckas Ienb, co0paHHas IO CXeMme,
MPeICTABJICHHON Ha PHUCYHKeE.

Onpeznenure GOPMYJIbI, KOTOpPHIE MOKHO FWCIIOJb30BaTh [JISA
pacuéToB IOKasaHWil ammepmerpa u BoJbTMeTpa. CuuTaTh
u3MepuTeJbHbIe OpHUOOPHI MJeaJbHBIMU, a COHPOTHUBJEHHE
peocTtaTa IOJHOCTHIO BBEJEHHBIM B I€lb.

K xamoil mO3HUIHU IIePBOro cToJa0LA II040ePUTE COOTBETCTBYIOMIYIO
MO3UIINI0 M3 BTOPOrO CTOJOIA M 3alUINNUTE B TAOJUIY BLIOpaHHBIE
IU@PHI II0J] COOTBETCTBYIOIIMMU OYKBaMMH.

IIOKASAHUS ITPUBOPOB DPOPMYVYJIBI

A)nokasaHusa BOJBTMETDA 1) &R +R, +71)

B) nokasanus ammnepmerpa
&

2) R+Rp+r
¢R
3) R+Rp+r

ér

Ve-grm s

OtBet: |A| B

Ha pucyske npexacraBien  ¢parmeHT IlepuoguyecKoil  CHCTEMBI  9JI€MEHTOB
.. MengeneeBa. Ilon HasBaHmMEeM KaXXAOr0O 3JIeMEHTa IIPUBEJEHBI MACCOBBIE YKCJIA €ro
OCHOBHBIX CTaOMJILHBIX M30TONOB. IIpM 5TOM HMMHUIA HMHIEKC OKOJIO MacCOBOI'O YMCJIa
yKasbeIBaeT (B IPOIEHTAX) PaclIpOCTPAHEHHOCTH COOTBETCTBYIOIIEIO0 M30TOIIA B IIPHUPOE.

Li 3 |Be 4B 5

2 II JIMTHIR BEPWUIMI BOP
T3 674 9100 g 105
Na 11|Mg 12{13 Al
3 III HATPUI MATHUI AJIIOMUHUIA

23100 [2479261125,0] 27100
K 19]Ca 20| Sc 21

v KAJIHHA KAJIbLIMHA CKAHIIMIA

4 3993 416,7 4097 442,1 45100
Cu 291Zn 30| Ga 31

Vv ME[Ib LIMHK TAJUTAI

6359 6531 1644966368,9] 6969 714g

OmnpenesintTe YKCJIO IPOTOHOB B fpe CTAGMJILHOIO HM30TONA GEPUILIUA.

Orser: .

© 2023. 000 «HUzgarenscTBo «Hauumonanbuoe ob6paszoBaHue»
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TUMNOBbLIE 3K3AMEHALUMOHHBLIE BAPUAHTDI

Ha pucyHke wnso0OpaskeHa YHOPOIIEHHAA JAuarpaMMa HUXKHHUX |
pHepreTUYeCKMX ypoBHeil aroma. HymepoBaHHBIMH CTPeIKAMHU
OTMeYeHbl HEKOTOpble BO3MOKHBIE IIepexXOofbl aToMa MeXAy
aTUMHU ypoBHAMH. Kakme mM3 9THX UYeTBHIPEX IMEPEeXO0J0B CBA3AHBI
¢ TIOrJoIeHHMeM cBeTa C HauOoJbIIe#  JIWHOM  BOJHBI 2
U H3JyYeHHEM CBeTa ¢ HauMeHbIIeld sHeprueu?

VCeTaHOBUTE COOTBETCTBHME MEMKIY IIpollecCaMy IIOIJIOLIEeHUS

¥ W3JIyYeHHS CBeTa W OSHEepPreTWdYeCKMMM Iepexojamu aromMa, p| V ¥
0

VKa3aHHLIMU CTPEJIKaMU. 1 23 4

K Kask1oil MOSUIIMY IepBOro CTOJ0IA MoAGepruTe COOTBETCTBYIOIYIO IO3UIIAIO M3 BTOPOI'O
cTONGIIA ¥ 3aMUIIUTe B TAGIUIy BHIODAHHBIE MUMPHI IOJ COOTBETCTBYIOIIMMU GyKBaMH.

TTPOITECCHI HYHEPTETUYECKHUE IIEPEXO/IbI
A) morJiomenue csera ¢ HauboubIIeil AJIMHOK D1
BOJIHBI 2) 2
B) usnyuenue cBera ¢ HauMeHbIIel dHeprueu 3) 3
4) 4
Orser: |A| B

Bblﬁepn're BCe BepHBIE VTBEPXKIEHUA o Q)I/IBI/I‘IGCKI/IX ABJIEHUAX, BeJINUYNHAaX
1 3aKOHOMEPHOCTHAX. 3anuiure I_II/IQ)pLI, o4 KOTOPBIMM OHM YyKa3aHBbI.

1) Cuna TpeHMA CKOJBMKEHHS — CHJIA SJIEeKTPOMATHUTHOW IPUPOAEL.

2) Jlns KOHJeHCAIWHU JKUAKOCTh OTHAET IIOJIOJKUTEJbHOe KOJMYECTBO TEIJIOTHI
B OKPYJKaIOIIyI0 Cpeny.

3) Cuuoit JlopeHnma Has3bIBAIOT CHJIY, C KOTOPOM MAarHUTHOe IIOJe JercTByeT
Ha ABMKYIIYIOCA 3apssKeHHYI0 4acTuIly.

4) JIuHeAYaTHIA CIEKTD AAIOT BEIleCTBA B TBEPAOM aTOMapHOM COCTOSHHUH.

5) KonmuecTBO (POTOZJIEKTPOHOB, BBLIETAIOIMIMX C IOBEPXHOCTH MeTajja 3a eAMHULY
BpeMeHH, OOpaTHO IPONOPIIMOHAJIBHO MHTEHCHMBHOCTH MAJAIOINero Ha IOBEPXHOCTH
MeTaJjjla CBeTa.

OrserT: .

HaHbI caenymoniae 3aBUCHUMOCTH BEJIUYNH!

A) 3aBHCHMOCTb IIyTH, NPOUJEHHOTO TEJIOM IPH PAaBHOMEDHOM [BHXKEHHUH, OT BPEMEHM;

B) 3aBHCHMOCTb 9JIEKTPOEMKOCTH ILIOCKOrO KOHAEHCATOpa C ILIOIMAABI0 IJIACTHH S
OT PACCTOSTHUS MeKIy ILJIAaCTHHAMM;

B) 3aBucuMoOCTH MMITyJbca (DOTOHA OT €ro YacTOTHI.

© 2023. 000 «Maparensctso «HanuoHanbHOE 06pasoBaHUe»

KOI‘II’IPOB&HHE, pacnpocTpaHeHHe M HCIO0Jb30BaHUE B KOMMEPYECKUX neasax 0e3 MUCHBMEHHOI'O pa3pelieHus npaBoo6.ua,naTeJm He JOoITyCKaeTcsa



BAPUAHT 3 37

YcTaHOBHTE COOTBETCTBHE MEXKAY STHMM 3aBUCUMOCTAMM U BHAAMU T'PapHUKOB,
ob6o3HaueHHBIX nuppamu 1-5. Jlaa waxgoir sasucumoctu A-B  moxbepure
COOTBETCTBYIOIIMM BHJ TIpapuKa ¥ 3anuuminTe B TabJIuUny BbIOPaHHBIE LIHUQMPBL 0K
cooTBeTcTByIOIIMMU OyKBamMu. I{udpsr B oTBeTe MOI'yT IIOBTOPATHCAH.

0 0 0

(1) (2) 3)
Orser: |A|B | B

B macmopre GapoMmerpa yKasaHO, YTO a0COJIIOTHAs IOTPEIIHOCTh MPAMOr0 H3MEPeHUS
naBjeHusa pasHa 3 rlla. OmpexpennTe moxkasauHusi 6apomerpa.

OTser: ( + ) rlla.

B 6aank omeemoe N 1 nepenecume monvko wucna, He pasdenas ux npobenom
uau Opyzum 3HAKOM.

Heo6xoauMo co6paTh JKCIEPHMEHTAJIbHYI YCTAHOBKY, C IIOMOIIBIO KOTOPOM MOXKHO
OIpefeuTh IJIOTHOCTh Meau. I[Jisi 5TOro IMKOJIBHUK B3sJ 9JIEKTPOHHBIE BeChl M MEIHBLIX
[IAPUK C KPIOUYKOM.

Kaxoe qomosHuTEJIbHOE 000pyA0BaHNE HEOOXOJMMO HCIIOJIH30BATh JJIS IIPOBEJEHUSA 3TOTO
skcnepuMenTa? W3 npuBeéHHOro HUMKe mepedyHsi 000pyAOBaHUA, BEIOepHUTe ABe MO3UILIUH.

1) snuHeiixa

2) TepmomMmeTp

3) MeH3ypKa

4) ceKyHIOMED

5) craxam c BOHOM

B oTBeTe 3anuinuTe HOMEpPA BHIOPAHHBIX ITO3UIIUH.

Orser:

He 3a6ydvme nepenecmu 6ce oméemul 6 6iank omeéemoé N 1 6 coomeemcmeuu
¢ uHcmpykKyuel no 6vLNONLHEHUI0 pabombt.

IIposepome, wmobGsvL. Kaxcdvli omeem O6bLA 3anucan 6 cmpoxKe C HOMepOM
coomeemcmaeyou,ezo 3a0aHUA.

© 2023. 000 «UsparensctBo «HamuoHanbHOE 06pasoBaHUE»
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TUMNOBbLIE 9KBAMEHALMOHHbLIE BAPUAHTbI

[ 25 ]

Yacts 2

HAna 3anucu omeemoeé na 3adanus 24-30 ucnoavsdyiime BJIAHK OTBETOB N: 2.
Januwume cHavana Homep 3adanus (24, 25 u m.d.), a 3amem peuwenue
coomeéemcmaeyrouell 3adavu. Omeems. 3anucviéalime 4€mKo u pa3bopuueo.

BocmosnbsoBasiniucs 000pyIOBaHMEM, IIPeACTABJEHHBIM HA PHC. @, YYUTEJb coOpasa
MOJeJb IIJIOCKOT0 KOoHAeHcaTopa (puc. 6), 3apAau HUMKHIOK MJIACTUHY IIOJIOMKUTEIbHBIM
3apAAOM, a KOpPIyC 3jJeKTpoMmerpa 3aseMmiau. CoeIMHEHHAs C KOPIIyCOM 3JEKTpPoOMeTpa
BepXHAA IJIACTHUHA KOHJAEHCATOpa IpuoOpesia OTPUIlATEIbHBIN 3aps/i, PaBHBIN 110 MOLYJIIO
3apaAny HMKHeH I1tacTuHbI. I[locjie 9TOro y4YuTeNb YMEHBIIWJ PpACCTOSHUE MEMXKIY
minactuHamu (puc. 6). HKax wu3MeHMJMCh TIPM 9TOM IIOKA3aHUS 9JIEKTPOMeETpa
(yBeIMuuianch, yMEHBIIMINUCH, OCTAJUCHL NpeykHuMH)? OTBeT IOSICHUTE, YKasaB, KaKue
SABJIEHUS U 3aKOHOMEPHOCTHM Bhl wucmoab3oBanu s o0bAcHeHuUsi. IloxkasaHus
9JIeKTpOMeTpa B [JAaHHOM ONIbIT€ IIPAMO IIPOMNOPIMOHAJBbHBI PA3HOCTH IIOTEHIIMAJIOB
MeXAy IJIacTUHAMH KOHJeHcaTopa.

Puec. a Puc. 6 Puc. 8

ITonnoe npaeunvroe pewenue raxcdoi ui sadaw 25-30 donsxicno codeprcamov
3aKOHBL U (POpMYNbL, NPUMEHEHUEe KOMOpPbLX Heob6x00umo u docmamowHo Ona
pewenua 3adawu, a maxxe mamemamuieckue npeo6pa3oéanHus, paciémovl
C YUCNEHHBIM OMEemom U npu Heobxodumocmu pucCyHoK, NOACHAIOUWUL peuteHue.

ABTomo6usib maccoit 2500 Kr gBurasica mo gopore. Ero X, M
TIOJIO’KEHMe Ha [JOopore M3MEHSJIOCh COIVIACHO Tpadury 1800 P
3aBHCHMOCTH KOODAMHATBHI OT BpeMeHM (CM. PHCYHOK). “
OmpefiesiuTe MaKCHMAJIbHYIO KHUHETHUYecKyio sHeprmio, 1200
KOTOPO# aBTOMOOMJIb JOCTHUI IIPU CBOEM JBUXKEHUHU.

600

0 1 2 3 4 5 6 t,Mmun

B ToHKOH! paccemBamlleil JMH3e IOJYyYeHO yMeHbIIIeHHOe B 4 pasa wuso0paskeHue
npeamera. Onpegenute MOAYJIL (POKYCHOI'O PACCTOSHMUA JHUH3BI, €CHH H300paskeHmne
mpegMeTa HaXOAUTCA HA PACCTOAHUHU f =9 CM OT JIMH3BI.

© 2023. 000 «UzparenscTBo «Haumonanbaoe o6pasoBaHue»
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BaKpHITHIH CBepXy BEPTMKAIBHBIH HIHJIMHIPUYECKUU COCY[, 3allOJIHEHHBIH BO3JYXOM,
pasneléH TAMKETBIM IIODIIHEM, CIOCOOHBIM CKONB3UTH 0e3 TpeHMdA, Ha [Be 4aCTH.
B HauaJbHOM PABHOBECHOM COCTOSHWY B BepXHeil M HUIKHEW YacTAX COCyAa HAXOAUJIOCH
mo v =1 MoJb BO3Ayxa, a OTHOIIeHHe O0'bEMOB BepXHel ¥ HM)KHEN yacTeil cocynza OBLIO
paBuo 2. Ilocie Toro, Kaxk U3 BepxHeli 4acTW COCyAa YAAIUIA HEKOTOPOE KOJHUYECTBO
Bo3xyxa Av, uepe3 IJIMTEJBHBIN IIPOMEKYTOK BPEMEHH YCTaHOBWJIOCH HOBOE COCTOAHHNE
paBHOBeCHsA C OTHOLIEHWEM O0BEMOB BEpPXHEH U HU)KHeM uacTell cocyja, paBHBIM 2:3.
TeMmepaTypa Bo3ayxa T B 00eMX 4acTAX COCyJa BCE BpeMd MOJ/epiKuBaiach OIUHAKOBOM
u mocrosHHOM. OmpefelnTe, KaKOe KOJUYECTBO BO3AyXa ObLIO yAaleHO M3 COCyAa.

TopusoHTANBHBLIA NPOBOAHMK AauHOM [=10 cMm u Maccoii m=25 T l
paBHOMEDHO CKOJb3UT BHHU3 (0e3 TpeHus u 0e3 IOTEpH KOHTaKTAa)
IO ABYM BEPTUKAJLHBIM IIMHAM B OJHODOZHOM TI'OPHU3OHTAJBHOM
MATHHTHOM TIOJie, MEePHeHIMKYJAPHOM IPOBOLHUKY, € MHAYKIHeEN
B=0,5 Txa. BHusy mMuHB 3aMKHYTHl pesucropoM. IlapasienpHO
pesucTOpy MOAKJIIOUEH  KOHAeHcatop émkocthio C =20 MKD |
(cMm. pucyHok). OmpefenuTre COIPOTHUBJIEHUWE PE3UCTOPA, €CIU 3apsn !
koHgeHcatopa ¢ =1 w~gKa. ComporuBieHneM IPOBOJHMKA M IIWH
npenedpeysb.

®B

B BakyyMe HaxXOAATCS Ba KaJIbIHEBbIX dJEKTPOAA, K KOTOPHIM MOAKJIIOYEH KOHAEHCATOP
émrocTtpio 4000 nd®. Ilpm IIMTETLHOM OCBEINEHHH KaToja CBeTOM (DOTOTOK MeEXIy
DJIEKTPOJaMM, BO3SHUKINMI BHadaje, IpeKpallaeTcsi, a Ha KOHAEHCATOPe IOABJIAETCA
3apan 5,5-10° Kiu. «Kpacmas rpamumna» Goroadderra aaa Kambous A, =450 HM.
OmpejieIuTe YACTOTYy CBETOBOM BOJIHBI, OCBeIalOl[ed KAaTOx. KEMKOCTBIO CHCTEMBI
3JIEKTPOJOB IpeHeOpeUb.

He6oupioe Teso maccoit M = 0,99 Kr JeXKUT Ha BeplluHe IVIaJKOH moycdepsl pajiunycoM
R =1 m. B reno nomagaer nyJasa maccoit m = 0,01 Kr, jeTdAlias rOpu30HTAIBHO CO CKOPOCTBIO
vy =200 M/c, u 3acTpeBaeT B HEM. IIpeneOperas cMellleHHeM TeJjia 3a BpeMA yJjapa,
ompejesuTe BHICOTY h, Ha KOTOPOHl BTO TeJIO OTOPBETCA OT IIOBEPXHOCTHU moaycgepsl.
BeicoTa OTCYMTHIBAETCA OT OCHOBAHUS IIOJIYC(hEpEI. ConpoTUBIeHNEM BO3JyXa IpeHeOpedb.

OﬁOCHyf;ITe IIPUMEHUMOCTh 3aKOHOB, HUCIOJIb3YEMBIX IJIA pellieHuaA 3ajadu.

ITpoeepvme, umoGv. KaxcOvli omeem O6bLl 3aANUCAH padom ¢ HOMmMepOMm
coomeéemcmeyru,ezo 3a0aHuA.
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